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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ! 

 

ȸɧ ɜɌɐɧ əɚɎɚɕ Ɏɝɞɜɑɣɑ ɝ ȮɌɘɔ əɌ ɩɗɑɖɞɜɚəəɧɡ ɝɞɜɌəɔɢɌɡ 

əɌɤɑɏɚ ɒɟɜəɌɗɌ! 

Ȯ ɩɞɚɘ əɚɘɑɜɑ ɘɧ ɞɜɌɐɔɢɔɚəəɚ ɛɜɑɐɝɞɌɎɗɫɑɘ ɌɖɞɟɌɗɨəɧɑ 

ɘɌɞɑɜɔɌɗɧ ɛɚ ɜɌɓɗɔɣəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ⱥɜɔ-

ɏɔəɌɗɨəɧɑ ɝɞɌɞɨɔ ɔ ɝɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ ɛɚɝɎɫɥɑəɧ ɎɌɒəɑɕɤɔɘ 

ɛɜɚɍɗɑɘɌɘ ɖɌɜɐɔɚɗɚɏɔɔ, ɚəɖɚɗɚɏɔɔ, ɏɌɝɞɜɚɩəɞɑɜɚɗɚɏɔɔ ɔ ɐɜɟɏɔɘ.  

ȼɟɍɜɔɖɟ çɘɌɝɞɑɜ-ɖɗɌɝɝè, ɞɌɖ ɛɚɗɪɍɔɎɤɟɪɝɫ əɌɤɔɘ ɣɔɞɌɞɑ-

ɗɫɘ, Ɏ ɩɞɚɘ  Ɏɧɛɟɝɖɑ Ɏɑɐɑɞ ɛɜɚɠɑɝɝɚɜ Ȭ.Ȯ. ȬɘɚɝɚɎ, ɖɚɞɚɜɧɕ ɜɌɝɝɖɌ-

ɓɧɎɌɑɞ ɚ Ɏɚɓɘɚɒəɚɝɞɫɡ ɔ ɛɑɜɝɛɑɖɞɔɎɌɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ Ɏ ɟɜɚɗɚɏɔɔ.  Ȭ Ɏ ɜɟɍɜɔɖɑ çȳɌɘɑɞɖɔ ɜɑəɞɏɑəɚɗɚɏɌè ɘɧ ɛɜɚɐɚɗɒɌ-

ɑɘ ȮɌɝ ɓəɌɖɚɘɔɞɨ ɝ ɞɎɚɜɣɑɝɞɎɚɘ əɌɤɔɡ ɖɚɗɗɑɏ ð ɛɜɚɠɑɝɝɚɜ ȯ.Ȯ. ȼɌ-

ɞɚɍɧɗɨɝɖɔɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɠɜɌɏɘɑəɞ ɝɎɚɑɕ ɖəɔɏɔ. Ȱɗɫ ɚɝɎɑɥɑəɔɫ 

ɎɚɛɜɚɝɚɎ ɛɜɑɛɚɐɌɎɌəɔɫ ɝɛɑɢɔɌɗɨəɚɝɞɔ ɘɧ ɛɚɛɜɚɝɔɗɔ ɛɜɑɐɝɞɌɎɔɞɑ-

ɗɑɕ ɖɚɘɛɌəɔɕ-ɛɜɚɔɓɎɚɐɔɞɑɗɑɕ ɜɌɝɝɖɌɓɌɞɨ ɚɍ ɔɡ ɜɌɍɚɞɑ Ɏ ɩɞɚɘ 

əɌɛɜɌɎɗɑəɔɔ. 

ȹɌɐɑɑɘɝɫ, ɩɞɚɞ Ɏɧɛɟɝɖ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ 

ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɍɟɐɑɞ ɔəɞɑɜɑɝɑə! 

 

 

Ƚ ɟɎɌɒɑəɔɑɘ, 

 

ɚɞɎɑɞɝɞɎɑəəɧɕ ɜɑɐɌɖɞɚɜ               ȹɌɞɌɗɨɫ ȽȱȼȺȮȬ 
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    ȼȺȷɈ ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ƚ ȶȺȹȾȼȬȽȾȹɇȸ  

ȿȽȴȷȱȹȴȱȸ Ȯ ȮɇȭȺȼȱ ȾȬȶȾȴȶȴ ȮȱȰȱȹȴɋ ȻȬɂȴȱȹȾȺȮ Ƚ ȴɄȱȸȴɃȱȽȶȺȵ 

ȭȺȷȱȳȹɈɊ ȽȱȼȰɂȬ 
 

ȭɟɓɔɌɤɎɔɗɔ Ɋ.ȴ., ȸɌɢɖɑɛɗɔɤɎɔɗɔ Ƚ.Ⱦ., ȸɌɖɌɜɑəɖɚ Ȯ.ȹ., ȿɤɑɜɓɚə ȸ.ȭ.,  

ȼɌɡɔɘɚɎ Ȭ.ȳ., ȭɚɜɍɚɐɚɑɎɌ ȭ.ȸ., ȭɟɓɔɌɤɎɔɗɔ Ȯ.Ɋ. 

 
ɑɡɌəɔɝɞɔɣɑɝɖɌɫó ɞɑɚɜɔɫ ȴȭȽ, ɚɝəɚɎəɚɕ ɖɚəɢɑɛɢɔɑɕ ɖɚɞɚɜɚɕ ɫɎɗɫɑɞɝɫ ɛɜɫ-

ɘɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɛɜɚɢɑəɞɚɘ ɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɝɟɒɑəɔɫ ɖɚɜɚəɌɜəɚɕ Ɍɜ-

ɞɑɜɔɔ ɔ ɝɞɑɛɑəɨɪ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɓɚəɑ, ɖɜɚɎɚɝəɌɍɒɌɑɘɚɕ ɐɌəəɧɘ ɝɚ-

ɝɟɐɚɘ, ɝɑɏɚɐəɫ ɛɚɐɎɑɜɏɌɑɞɝɫ ɍɚɗɨɤɚɕ ɖɜɔɞɔɖɑ. ȻɜɚɎɑɐɑəɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɐɚɖɌɓɧɎɌɪɥɔɡ ɓəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɜɔɝɖɌ ɍɚɗɨɤɔɡ ɖɌɜɐɔɌɗɨəɧɡ ɝɚɍɧɞɔɕ Ɏ 

ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɝɚɝɟɐɑ ɝ ɐɚɖɌ-

ɓɌəəɚɕ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɨɪ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ: Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 49 ɛɌɢɔɑəɞɚɎ, ɛɜɑɔɘɟɥɑɝɞɎɑə-

əɚ ɘɟɒɣɔəɧ (47 ɘɟɒɣɔə/2 ɒɑəɥɔəɧ), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɔɗ 59+15 ɗɑɞ, ɝ 

ɛɜɑɐɎɌɜɔɞɑɗɨəɧɘ ɐɔɌɏəɚɓɚɘ  ȴɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɫ-

ɗɚɝɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɎɖɗɪɣɌɎɤɑɑ Ɏ ɝɑɍɫ ɉȶȯ, ɉɡɚȶȯ, ɖɚɜɚəɌɜɚɌəɏɔɚ-

ɏɜɌɠɔɪ. Ƚɞɜɑɝɝ-ɉɡɚȶȯ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 32 ɛɌɢɔɑəɞɌɘ: ɔɓ əɔɡ 67% ɛɜɚɍ ɜɌɝɢɑəɑəɧ ɖɌɖ 

ɚɞɜɔɢɌɞɑɗɨəɧɑ, 19% ɛɜɚɍ - ɖɌɖ ɝɚɘəɔɞɑɗɨəɧɑ, 14% ɛɜɚɍ - ɖɌɖ əɑɔɠɚɜɘɌɞɔɎəɧɑ. Ȯ 29 

ɝɗɟɣɌɫɡ ɛɜɚɎɑɐɑəɌ ɝɞɜɑɝɝ-ȸȼ-ɞɚɘɚɏɜɌɠɔɫ, ɝ ɛɜɔɘɑəɑəɔɑɘ ɝɞɌəɐɌɜɞəɚɏɚ ɛɜɚɞɚɖɚɗɌ 

ɝɞɜɑɝɝ-əɌɏɜɟɓɖɔ  - ɎəɟɞɜɔɎɑəəɌɫ ɔəɠɟɓɔɫ 0,86 ɘɏ/ɖɏ ɐɔɛɔɜɔɐɌɘɚɗɌ Ɏ ɞɑɣɑəɔɑ 6 ɘɔəɟɞ; 

20 ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɑəɌ ȸȼ-ɞɚɘɚɏɜɌɠɔɫ ɝ çɚɞɝɜɚɣɑəəɧɘ əɌɖɚɛɗɑəɔɑɘè. 

ȼɑɓɟɗɨɞɌɞɧ: ɛɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ, 29 (59,1%) ɛɌɢɔɑəɞɌɘ ɔɓ ɚɍɝɗɑɐɚ-

ɎɌəəɧɡ ɜɑɖɚɘɑəɐɚɎɌəɚ ɛɜɚɎɑɐɑəɔɑ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ (ɛɜɔ əɌɗɔɣɔɔ ɞɑɡəɔɣɑɝɖɚɕ Ɏɚɓ-

ɘɚɒəɚɝɞɔ). Ȯ 20 (40,9%) ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ ɛɜɚɎɑɐɑəɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɑ ɍɧɗɚ ɜɑɖɚ-

ɘɑəɐɚɎɌəɚ: ɟ 14 (28,5%) ɛɌɢɔɑəɞɚɎ ð Ɏ ɝɎɫɓɔ ɝ əɔɓɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (ɝəɔɒɑəɔɫ ɀȶ ɝɞɑəɚɖɌɜɐɔɔ ɔɗɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɝɚɖɜɌɞɔɞɑɗɨ-

əɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ), Ɏ 6 (12,4%) ɝɗɟɣɌɫɡ ð Ɏ ɝɎɫɓɔ ɚɞɝɟɞɝɞɎɔɑɘ ɔəɐɟɢɔɜɚɎɌəəɚɕ 

ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ. 

ȳɌɖɗɪɣɑəɔɑ: ȸȼ-ɞɚɘɚɏɜɌɠɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ð ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎ-

əɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ; ɩɞɌ ɘɑɞɚɐɔɖɌ çɎɞɚɜɚɕ ɗɔəɔɔè Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ, ɖɚɞɚ-

ɜɌɫ ɐɚɗɒəɌ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɛɜɔ əɑɔɠɚɜɘɌɞɔɎəɚɝɞɔ çɍɌɓɚɎɧɡ ɔ ɝɞɌəɐɌɜɞəɧɡè ɘɑɞɚ-

ɐɔɖ, ɞɌɖɔɡ ɖɌɖ ɉɡɚȶȯ, Ƚɞɜɑɝɝ-ɉɡɚȶȯ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɐɌɗɨəɑɕɤɑɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȴȭȽ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ, ɔɤɑɘɔɫ ɘɔɚɖɌɜɐɌ, ɔə-

ɐɟɖɢɔɫ ɔɤɑɘɔɔ, ɛɑɜɠɟɓɔɫ ɘɔɚɖɌɜɐɌ, ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɘɔɚɖɌɜɐɌ, ɘɌɏəɔɞəɚ-
ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɝɞɜɑɝɝ-ɉɡɚ ȶɌɜɐɔɚɏɜɌɠɔɫ, ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ. 
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he òmechanicaló theory of ischemic heart disease (IHD) based on strict correlation be-

tween severity of coronary artery stenosis and level of myocardial ischemia in the a r-

ea supplied by that art ery, is being strongly criticized. There are studies that showing 

better results of myocardial revascularization when it is based on results of functio nal tests.  

Methods and Materials:  We enrolled 49 patients (pts): mostly men (2 women), with 

age of 59+15 years and preliminary diagnosis of IHD. All pts underwent ECG, echocardio g-
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raphy, coronary ang iography. In 32 cases exercise stress -echo was performed: among them 

67% of tests were negative, 19% of tests - inconclusive, 14% of tests - noninformative. In 29 

pts dipyridamole stress -MRI tests were done using standard protocol ð infusion of 0,86 

mg/kg of dipyridamole in 6 min. In 20 pts MRI with late contrast enhancement was pe r-

formed.  

Results:  Based on findings of all tests the following recommendations were fo rmula t-

ed: 59,1% (29 pts) were recommended undergoing revascularization, in 40,9% (20 pts) of 

cases revascularization was not recommended  - in 28,5% due to low expectations of i m-

pro ving heart function after the operation, in 12,4% due to absence of myocard ial ischemia 

during stress -test.  

Conclusion:  We consider MRI and stress -MRI as highly informative tests in examin a-

tion of p atients with IHD, which should be used as a second -line test in cases where stress -

echo that is one of the most available and informa tive tests cannot provide necessary info r-

mation for decision making in every clinical case.  

 
Keywords: ischemic heart disease, myocardial ischemia, myocardial perf u-

sion, myocardial revascularization, stress -Echo, magnetic resonance imaging, cor o-
nary angiog raphy . 

 
 

Ɍɖ əɌɓɧɎɌɑɘɌɫ, çɘɑɡɌəɔɝɞɔɣɑɝɖɌɫè ɞɑɚ-

ɜɔɫ ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ), 

ɚɝəɚɎəɚɕ ɖɚəɢɑɛɢɔɑɕ ɖɚɞɚɜɚɕ ɫɎɗɫɑɞɝɫ 

ɛɜɫɘɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɛɜɚɢɑəɞɚɘ  ɝɞɑəɚɞɔ-

ɣɑɝɖɚɏɚ ɝɟɒɑəɔɫ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɔ ɝɞɑɛɑ-

əɨɪ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ Ɏ ɓɚəɑ, ɖɜɚɎɚɝəɌɍɒɌɑ-

ɘɚɕ ɐɌəəɧɘ ɝɚɝɟɐɚɘ, ɝɑɏɚɐəɫ ɛɚɐɎɑɜɏɌɑɞɝɫ 

ɍɚɗɨɤɚɕ ɖɜɔɞɔɖɑ. ȻɜɌɖɞɔɣɑɝɖɔ ɖɌɒɐɧɕ ɚɛɧɞ-

əɧɕ ɖɌɜɐɔɚɗɚɏ ɝɞɌɗɖɔɎɌɗɝɫ ɝɚ ɝɗɟɣɌɫɘɔ, Ɏ ɖɚ-

ɞɚɜɧɡ ɛɜɔ çɎɔɓɟɌɗɨəɚè ɓəɌɣɔɞɑɗɨəɚɘ ɝɟɒɑəɔɔ 

ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɛɚ ɐɌəəɧɘ ɖɚɜɚəɌɜɚɌə-

ɏɔɚɏɜɌɠɔɫ (ȶȬȯ), ɖɜɚɎɚɝəɌɍɒɑəɔɑ ɐɌəəɚɏɚ 

ɟɣɌɝɞɖɌ ɝɞɜɌɐɌɗɚ əɑ ɝɞɚɗɨ ɎɧɜɌɒɑəəɚ (ɛɚ ɐɌə-

əɧɘ ɘɑɞɚɐɔɖ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɡɚɐɑ ɔəɐɟɖɢɔɔ 

ɔɤɑɘɔɔ). Ȯ ɝɎɫɓɔ ɝ ɣɑɘ, ɚɢɑəɖɑ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɑəɚɓɚɎ ɟɐɑɗɫɑɞɝɫ ɍɚɗɨɤɚɑ 

ɎəɔɘɌəɔɑ ɔ, ɝ ɞɑɣɑəɔɑɘ Ɏɜɑɘɑəɔ, ɩɞɚ ɝɞɌəɚɎɔɞ-

ɝɫ ɖɜɌɑɟɏɚɗɨəɧɘ ɖɌɘəɑɘ Ɏ Ɏɧɍɚɜɑ ɛɟɞɔ ɗɑɣɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ.  

ȶɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ, ɚɝɞɌɎɌɫɝɨ ɚɐəɔɘ 

ɔɓ ɚɝəɚɎəɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ, ɘəɚɏɔɘɔ ɛɜɔɓəɌɑɞɝɫ çɓɚɗɚɞɧɘ ɝɞɌə-

ɐɌɜɞɚɘè, ɔ ɛɚɞɚɘɟ ɔɏɜɌɑɞ, ɓɌɣɌɝɞɟɪ, ɚɐəɟ ɔɓ 

ɏɗɌɎəɧɡ ɜɚɗɑɕ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ 

ȴȭȽ. ȺɐəɌɖɚ, ɚəɌ əɑ ɐɌɑɞ ɎɌɒəɚɕ ɔəɠɚɜɘɌɢɔɔ: 

ɚ ɝɚɝɞɚɫəɔɔ ɝɞɑəɖɔ ɝɚɝɟɐɌ, ɝɞɜɟɖɞɟɜɧ ɔ ɝɚɝɞɚɫ-

əɔɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ, ɠɟəɖɢɔɚ-

əɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ. Ȱɑ-

ɞɑɖɢɔɫ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɐɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɌəɌ-

ɞɚɘɔɔ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɝɞɌəɚɎɔɞɝɫ Ɏɝɑ ɍɚɗɑɑ 

ɌɖɞɟɌɗɨəɚɕ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

Ȯ ɡɚɐɑ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ð 

ɞɌɖɔɡ ɖɌɖ ɛɚɐɔɝɝɗɑɐɚɎɌəɔɑ COURAGE, ɐɚɛɚɗ-

əɑəɔɫɡ ɖ ɔɝɝɗɑɐɚɎɌəɔɫɘ FAME ɔ  DEFER - ɐɚ-

ɖɌɓɌəɌ, ɎɧɝɚɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɎɧɫɎɗɑəɔɫ ɔɤɑ-

ɘɔɔ ɘɔɚɖɌɜɐɌ (əɌɜɫɐɟ ɝ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ) 

ɐɚ ɛɜɚɎɑɐɑəɔɫ ɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɔɖ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ɝ ɢɑɗɨɪ ɔɓɟɣɑəɔɫ ɌəɌɞɚɘɔɔ ɖɚɜɚəɌɜəɚɏɚ 

ɜɟɝɗɌ [1-3]. ȾɌɖɒɑ ɛɚɖɌɓɌəɚ, ɣɞɚ ɌəɌɗɔɓ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɔɤɑɘɔɔ 

ɘɔɚɖɌɜɐɌ (ɜɌɓɗɔɣəɧɑ Ɏɔɐɧ əɌɏɜɟɓɚɣəɧɡ ɞɑ-

ɝɞɚɎ), Ɍ ɞɌɖɒɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ 

ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ,  ɛɜɔ ɜɑɤɑəɔɔ ɎɚɛɜɚɝɌ ɚ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɢɔɔ ɜɑɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ (Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɑɞɚ-

ɐɔɖɔ ɛɜɚɎɑɐɑəɔɫ ɎɘɑɤɌɞɑɗɨɝɞɎɌ), ɓəɌɣɔɞɑɗɨəɚ 

ɝəɔɒɌɑɞ ɜɔɝɖ ɍɚɗɨɤɔɡ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ Ɏ 

ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ [4]. ȴɓ-

Ɏɑɝɞəɚ, ɣɞɚ ɎɘɑɤɌɞɑɗɨɝɞɎɚ əɌ ɝɚɝɟɐɑ ɝ ɐɚɖɌɓɌə-

əɚɕ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɨɪ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɌ  ɛɚɓɎɚɗɫɑɞ ɟɎɑɗɔ-

ɣɔɞɨ ɛɜɚɢɑəɞ ɛɌɢɔɑəɞɚɎ, ɚɞɘɑɣɌɪɥɔɡ ɛɚɗɚɒɔ-

ɞɑɗɨəɟɪ ɐɔəɌɘɔɖɟ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ [5]. 

Ȯ ɌɜɝɑəɌɗɑ ɎɜɌɣɌ ɔɘɑɑɞɝɫ ɍɚɗɨɤɚɑ ɖɚɗɔ-

ɣɑɝɞɎɚ ɘɑɞɚɐɔɖ, ɛɚɓɎɚɗɫɪɥɔɡ ɎɧɫɎɗɫɞɨ əɌɗɔ-

ɣɔɑ ɔɤɑɘɔɔ Ɏ ɡɚɐɑ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɧɡ 

ɛɜɚɍ. ȺɐəɌɖɚ, əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɜɌɝɛɜɚ-

ɝɞɜɌəɬəəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɖɌɒɐɚɕ ɘɑɞɚɐɔɖɔ ɔ ɔɘɑɪɥɔɑɝɫ ɚɏɜɌəɔ-

ɣɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɖɌɒɐɚɕ ɔɓ əɔɡ. ȬɖɞɔɎəɧɑ 

ɐɑɍɌɞɧ ɛɚ ɛɚɎɚɐɟ ɘɑɞɚɐɔɖɔ, ɛɚɓɎɚɗɫɪɥɑɕ ɚɛ-

ɞɔɘɔɓɔɜɚɎɌɞɨ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ȴȭȽ ɛɜɚɐɚɗɒɌɪɞɝɫ ɔ ɝ ɖɌɒɐɧɘ ɐəɑɘ əɌɍɔɜɌɪɞ 

ɍɚɗɨɤɟɪ ɝɔɗɟ. 

Ȯ ɩɞɚɘ ɖɚəɞɑɖɝɞɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

(ȸȼ) ɞɚɘɚɏɜɌɠɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ, ɍɑɓɟɝɗɚɎ-

əɚ, ɚɐəɟ ɔɓ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɔɖ. 

ȺəɌ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɌəɌɞɚɘɔɪ ɝɑɜɐɢɌ, əɌɗɔ-

ɣɔɑ ɔəɐɟɢɔɜɟɑɘɚɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ ɖɌɖ ɛɟɞɑɘ 

ɔɓɟɣɑəɔɫ ɖɔəɑɞɔɖɔ, ɞɌɖ ɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ 

ɛɜɔ əɌɏɜɟɓɖɑ, əɌɗɔɣɔɑ ɒɔɓəɑɝɛɚɝɚəɚɏɚ ɔ ɠɔɍ-

ɜɚɓəɚ-ɔɓɘɑəɑəəɚɏɚ ɘɔɚɖɌɜɐɌ, Ɍ ɞɌɖɒɑ ɝɚɝɞɚɫ-

əɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. Ȼɜɔ ɩɞɚɘ, ȸȼ-

ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɔɘɑɑɞ ɘɌɗɚɑ ɖɚɗɔɣɑɝɞɎɚ Ɍɍɝɚ-

ɗɪɞəɧɡ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ɛɜɚɎɑɐɑəɔɪ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ. 

Ȱɚɗɏɚɑ Ɏɜɑɘɫ ɝɚɣɑɞɌəɔɑ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ ɝ 

əɌɏɜɟɓɚɣəɧɘɔ ɞɑɝɞɌɘɔ ɍɧɗɚ ɘɌɗɚɎɧɛɚɗəɔɘɚɕ 

ɓɌɐɌɣɑɕ Ɏ ɝɎɫɓɔ ɝ ɞɑɡəɔɣɑɝɖɔɘɔ ɝɗɚɒəɚɝɞɫɘɔ, 

ɚɐəɌɖɚ, ɝɑɏɚɐəɫ ɩɞɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɘɚɒɑɞ ɍɧɞɨ 

Ⱦ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Ɏɧɛɚɗəɑəɚ ɍɑɓ ɚɝɚɍɧɡ ɞɑɡəɔɣɑɝɖɔɡ ɛɜɚɍɗɑɘ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȱɚ ɛɚɝɗɑɐəɑɏɚ Ɏɜɑɘɑəɔ ɚɢɑəɖɌ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɝɞɜɑɝɝ-ȸȼȾ ɚɝɞɌɎɌɗɌɝɨ əɑ-

ɜɑɤɑəəɚɕ ɓɌɐɌɣɑɕ, ɣɞɚ ɔ ɚɍɟɝɗɚɎɔɗɚ ɛɜɚɎɑɐɑ-

əɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɝəɚɎəɚɕ ɢɑɗɨɪ ɖɚɞɚɜɚɏɚ 

ɫɎɔɗɌɝɨ ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɔ ȸȼ-ɞɚɘɚɏɌɜɠɔɔ 

ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ Ɏ ɚɞɍɚɜɑ ɛɌ-

ɢɔɑəɞɚɎ əɌ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɪ ɘɔɚɖɌɜɐɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȱɗɫ ɚɞɎɑɞɌ əɌ ɛɚɝɞɌɎɗɑəəɧɑ ɓɌɐɌɣɔ ɍɧɗɚ 

ɚɍɝɗɑɐɚɎɌəɚ 49 ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɔɎɤɔɡ ɗɑɣɑ-

əɔɑ Ɏ ɟɝɗɚɎɔɫɡ ȶɗɔəɔɖɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɞɐɑ-

ɗɑəɔɫ ȹɂȽȽɁ ɔɘ. Ȭ.ȹ. ȭɌɖɟɗɑɎɌ, ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɘɟɒɣɔəɧ (47 ɘɟɒɣɔə/2 ɒɑəɥɔəɧ), 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɔɗ 59+15 ɗɑɞ, ɝ 

ɛɜɑɐɎɌɜɔɞɑɗɨəɧɘ ɐɔɌɏəɚɓɚɘ  ȴɤɑɘɔɣɑɝɖɌɫ ɍɚ-

ɗɑɓəɨ ɝɑɜɐɢɌ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɫɗɚɝɨ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɎɖɗɪɣɌɎɤɑɑ Ɏ ɝɑ-

ɍɫ ɉȶȯ, ɉɡɚȶȯ, ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɪ. Ƚɞɜɑɝɝ-

ɉɡɚȶȯ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 32 ɛɌɢɔɑəɞɌɘ: ɔɓ əɔɡ 

67% ɛɜɚɍ ɜɌɝɢɑəɑəɧ ɖɌɖ ɚɞɜɔɢɌɞɑɗɨəɧɑ, 19% 

ɛɜɚɍ - ɖɌɖ ɝɚɘəɔɞɑɗɨəɧɑ, 14% ɛɜɚɍ - ɖɌɖ 

əɑɔɠɚɜɘɌɞɔɎəɧɑ. Ȯ 29 ɝɗɟɣɌɫɡ ɛɜɚɎɑɐɑəɌ 

ɝɞɜɑɝɝ-ȸȼ-ɞɚɘɚɏɜɌɠɔɫ, ɝ ɛɜɔɘɑəɑəɔɑɘ ɝɞɌə-

ɐɌɜɞəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɝɞɜɑɝɝ-əɌɏɜɟɓɖɔ  - Ɏəɟɞɜɔ-

ɎɑəəɌɫ ɔəɠɟɓɔɫ 0,86 ɘɏ/ɖɏ ɐɔɛɔɜɔɐɌɘɚɗɌ Ɏ ɞɑ-

ɣɑəɔɑ 6 ɘɔəɟɞ; 20 ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɑəɌ ȸȼ-

ɞɚɘɚɏɜɌɠɔɫ ɝ çɚɞɝɜɚɣɑəəɧɘ əɌɖɚɛɗɑəɔɑɘè. 

ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɔ ɚɍɝɟɒɐɑəɔɑ. 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ȸȼȾ ɝ ɉɡɚȶȯ 

(ɖɌɖ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ), 

Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɑ ɝɗɟɣɌɔ ɞɜɚɘɍɚɓɌ ɛɚɗɚɝɞɔ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ (ȷȲ). Ȼɜɔ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ ɟ 7 ɣɑɗɚɎɑɖ 

ɛɚɗɟɣɑəɧ ɐɌəəɧɑ ɓɌ Ɏəɟɞɜɔɛɚɗɚɝɞəɚɑ ɚɍɜɌɓɚ-

ɎɌəɔɑ ȷȲ; ɛɜɔ ɩɞɚɘ, ɛɚ ɐɌəəɧɘ ɉɡɚȶȯ əɌɗɔɣɔɑ 

ɞɜɚɘɍɌ ɚɛɜɑɐɑɗɫɗɚɝɨ ɞɚɗɨɖɚ ɟ 4-ɡ ɛɌɢɔɑəɞɚɎ. 

ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɜɌɓɜɑɤɌɪɥɑɕ 

ɝɛɚɝɚɍəɚɝɞɨɪ ȸȼȾ, ɚɞɝɟɞɝɞɎɔɑɘ ɛɜɚɍɗɑɘɧ "ȿȳ 

ɚɖəɌ" ɔ ɞɜɑɡɘɑɜəɧɘ ɜɌɓɜɑɤɑəɔɑɘ. ɉɞɔ ɐɌəəɧɑ 

ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɧ-

ɛɚɗəɑəəɚɏɚ Jason S Chinitz, Dorinna D Mendoza 

et al. [6] ɚɐəɌɖɚ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɉɡɚȶȯ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɑɝɞɌəɐɌɜɞəɧɡ ɛɚɓɔɢɔɕ Ɏ ɝɗɟ-

ɣɌɑ ɛɚɐɚɓɜɑəɔɫ əɌ Ɏɚɓɘɚɒəɧɕ ɞɜɚɘɍɚɓ ȷȲ ɝ 

ɢɑɗɨɪ ɑɏɚ ɎɧɫɎɗɑəɔɫ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, Ɏ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ Nico R. Mollet, MD, Steven Dymarkowski, 

MD et al. [8] ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɉɡɚȶȯ ɛɑɜɑɚɢɑ-

əɔɎɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɞɜɚɘɍɚɓɌ ȷȲ, ɚɝɚɍɑəəɚ Ɏ 

ɟɝɗɚɎɔɫɡ ɛɚɎɧɤɑəəɚɕ ɞɜɌɍɑɖɟɗɫɜəɚɝɞɔ ȷȲ ɔɗɔ 

ɛɗɚɡɚɏɚ ɖɌɣɑɝɞɎɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɑɏɚ ɛɚɗɚɝɞɔ, 

ɚɝɚɍɑəəɚ Ɏɑɜɡɟɤɖɔ ȷȲ. Ȯ ɡɚɐɑ ɐɌəəɚɕ ɜɌɍɚɞɧ 

əɑ ɍɧɗɚ əɔ ɚɐəɚɏɚ ɝɗɟɣɌɫ, ɖɚɏɐɌ ɞɜɚɘɍ, ɎɧɫɎ-

ɗɑəəɧɕ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɉɡɚȶȯ, əɑ ɍɧɗ ɛɚɐ-

ɞɎɑɜɒɐɑə ɛɚ ɐɌəəɧɘ ȸȼȾ. Ȼɜɔ  Ɏɑɐɑəɔɔ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȴȭȽ əɌɗɔɣɔɑ Ɏəɟɞɜɔɛɚɗɚɝɞəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɓəɌɣɔɞɑɗɨəɚ Ɏɗɔɫɑɞ əɌ Ɏɧɍɚɜ ɘɑɐɔɖɌ-

ɘɑəɞɚɓəɚɕ ɞɑɜɌɛɔɔ ɔ ɚɛɜɑɐɑɗɑəɔɑ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ ɔ ɝɜɚɖɚɎ ɛɜɚɎɑɐɑəɔɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ: 

ɛɌɢɔɑəɞɌɘ əɌɓəɌɣɌɑɞɝɫ ɌəɞɔɖɚɌɏɟɗɫəɞəɌɫ ɞɑ-

ɜɌɛɔɫ, ɖɚɜɜɔɏɔɜɟɑɞɝɫ ɞɌɖɞɔɖɌ ɛɜɚɎɑɐɑəɔɫ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ 

ȸȼ-ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝəɔɒɑəəɚɕ ɚɍ-

ɥɑɕ ɠɜɌɖɢɔɑɕ ɎɧɍɜɚɝɌ (ȺɀȮ) ȷȲ Ɏ ɝɗɟɣɌɫɡ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɚɛɜɑɐɑɗɑəɔɫ ɏɑɚɘɑɞɜɔɔ ȷȲ ɔ 

əɌɗɔɣɔɫ Ɏəɟɞɜɔɛɚɗɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɔɘɑɗɔ 

ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɛɗɌəɌ 

Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ: Ɏ 2ɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ 

ɛɌɢɔɑəɞɟ əɌɓəɌɣɑə ɛɜɔɑɘ ɌəɞɔɖɚɌɏɟɗɫəɞɚɎ ɝ 

ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɛɜɚɎɑɐɑəɔɫ ɖɚəɞɜɚɗɨəɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ əɌ əɌɗɔɣɔɑ Ɏəɟɞɜɔɛɚɗɚɝɞəɚɏɚ ɚɍɜɌ-

ɓɚɎɌəɔɫ. 

ȾɌɖɒɑ Ɏ ɡɚɐɑ ɜɌɍɚɞɧ ɛɜɔ ɌəɌɗɔɓɑ ɛɜɚɎɑ-

ɐɑəəɧɡ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɕ ɝɑɜɐɢɌ ɍɧɗɔ ɛɚɗɟɣɑ-

əɧ ɍɚɗɑɑ əɔɓɖɔɑ ɓəɌɣɑəɔɫ ɚɍɦɑɘɚɎ ȷȲ (ȶȰȺ, 

ȶȽȺ) ɔ ȺɀȮ ȷȲ, ɞɌɖ, ɛɚ ɐɌəəɧɘ ɉɡɚȶȯ, ɝəɔɒɑ-

əɔɑ ȺɀȮ ȷȲ (ɓəɌɣɑəɔɫ <55%) ɎɧɫɎɗɑəɚ ɟ 19 

(38%) ɛɌɢɔɑəɞɚɎ, ȺɀȮ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɌɗɨəɧɡ 

ɓəɌɣɑəɔɕ ɎɧɫɎɗɑəɚ ɟ 30 (62%) ɣɑɗɚɎɑɖ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ - ɝəɔɒɑ-

əɔɑ ȺɀȮ ȷȲ - ɘɑəɑɑ 55% Ɏ ɛɚɖɚɑ ɎɧɫɎɗɑəɚ ɟ 22 

(45%) ɚɍɝɗɑɐɚɎɌəəɧɡ: ɔɓ əɔɡ ȺɀȮ ȷȲ Ɏ ɐɔɌɛɌ-

ɓɚəɑ 35-54% ɚɛɜɑɐɑɗɑəɌ ɟ 15 (30%) ɛɌɢɔɑəɞɚɎ, 

ȺɀȮ ȷȲ ɘɑəɑɑ 35% ð ɟ 7 (15%) ɣɑɗɚɎɑɖ. Ƚɚ-

ɡɜɌəəɌɫ ȺɀȮ ȷȲ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɟ 27 (55%) 

ɚɍɝɗɑɐɚɎɌəəɧɡ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɘɚɏɟɞ ɚɍɦ-

ɫɝəɫɞɨɝɫ ɞɜɑɡɘɑɜəɧɘ ɜɌɓɜɑɤɑəɔɑɘ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɍɚɗɑɑ ɞɚɣəɚɕ ɚɢɑəɖɚɕ ɚɍɦɑɘəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ, ɚɝɚɍɑəəɚ Ɏ ɝɗɟɣɌɫɡ əɌɜɟɤɑəɔɫ ɏɑɚɘɑɞɜɔɔ 

ȷȲ, ɖɚɏɐɌ ɝɞɌəɐɌɜɞəɧɑ ɟɜɌɎəɑəɔɫ ɛɜɔ ɉɡɚȶȯ 

ɐɚɛɟɝɖɌɪɞ ɍɚɗɨɤɟɪ Ɏɑɜɚɫɞəɚɝɞɨ ɚɤɔɍɖɔ Ɏɧ-

ɣɔɝɗɑəɔɕ. ȬəɌɗɚɏɔɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɗɟɣɑəɧ 

Malm S, Frigstad S, et al. [8]. Ȯɚɓɘɚɒəɚɝɞɨ ɣɑɞ-

ɖɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ȷȲ ɔ 

ɐɚɝɞɚɎɑɜəɚɑ ɓəɌɣɑəɔɑ ȺɀȮ ȷȲ Ɏ ɜɫɐɑ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɝɗɟɣɌɑɎ ɘɚɒɑɞ ɔɏɜɌɞɨ ɖɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɌ - 

əɌɛɜɔɘɑɜ, ɛɜɔ ɜɑɤɑəɔɔ ɎɚɛɜɚɝɌ ɚɍ ɟɝɞɌəɚɎɖɑ 

ȴȶȰ ɛɜɔ ɀȮ ɘɑəɑɑ 35%. ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ, 

ɛɚɝɖɚɗɨɖɟ Ɏ ɡɚɐɑ Ɏɧɛɚɗəɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɉɡɚȶȯ ɎɧɛɚɗəɫɗɌɝɨ ɖɌɖ ɘɔəɔɘɟɘ 2 ɜɌɓɌ, ɍɧɗɌ 

ɚɞɘɑɣɑəɌ ɖɜɌɕəɑ əɔɓɖɌɫ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɜɑ-

ɓɟɗɨɞɌɞɚɎ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɝɞɔəɠɌɜɖɞəɧɘ ɖɌɜɐɔɚ-

ɝɖɗɑɜɚɓɚɘ Ɏɧɍɚɜ ɘɑɒɐɟ  ɚɛɞɔɘɌɗɨəɚɕ ɘɑɐɔɖɌ-

ɘɑəɞɚɓəɚɕ ɞɑɜɌɛɔɑɕ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɜɑɎɌɝɖɟ-

ɗɫɜɔɓɌɢɔɑɕ, Ɏɚ ɘəɚɏɚɘ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚ-

ɝɞɨɪ Ɏɗɔɫəɔɫ əɌ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɚəɞɜɌɖɞɔɗɨ-

əɚɕ ɠɟəɖɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ - ɗɚɖɌɗɨəɚɕ 

ɔ/ɔɗɔ ɚɍɥɑɕ. Ƚ ɢɑɗɨɪ ɔɓɟɣɑəɔɫ əɌɗɔɣɔɫ ɒɔɓ-

əɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ, ɛɜɚɎɚɐɔɗɚɝɨ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɝ çɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘè.  

ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɜɟɍɢɚɎɚɕ ɞɖɌəɔ ɜɌɝ-

ɝɣɔɞɧɎɌɗɌɝɨ Ɏ ɛɜɚɢɑəɞəɚɘ ɚɞəɚɤɑəɔɔ. ȽɣɔɞɌ-

ɗɚɝɨ, ɣɞɚ ɚɞɝɟɞɝɞɎɔɑ ɓɚə əɌɖɚɛɗɑəɔɫ ɔɗɔ ɒɑ ɓɚ-

əɧ ɝ əɌɖɚɛɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ <75% 

ɍɧɗɔ ɣɑɞɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ Ɏɚɓɘɚɒəɚɝɞɔ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɎɚɝɝɞɌəɚɎɗɑəɔɫ Ɏ ɞɑɣɑəɔɑ 

ɜɌəəɑɏɚ ɛɑɜɔɚɐɌ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɜɑɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɔ. 

ȴɓ 20 ɛɜɚɎɑɐɑəəɧɡ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ  

ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɜɟɍɢɚɎɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ 

ɘɔɚɖɌɜɐɌ Ɏ 11 (55%) ɝɗɟɣɌɫɡ ɎɧɫɎɗɑəɧ ɓɚəɧ 

ɠɔɍɜɚɓɌ Ɏ ɛɜɚɢɑəɞəɚɘ ɚɞəɚɤɑəɔɔ > 75% (ȼɔɝɟ-

əɚɖ 1), ɟ 9 (45%) ɛɌɢɔɑəɞɚɎ ɚɍɝɗɑɐɟɑɘɧɡ ɓɚəɌ 

ɠɔɍɜɚɓəɚ-ɔɓɘɑəɑəəɚɏɚ ɘɔɚɖɌɜɐɌ ɝɚɝɞɌɎɔɗɌ 

<75%. Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ Ɏ 45% 

ɝɗɟɣɌɑɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɝɞɔəɠɌɜɖɞəɧɘ ɖɌɜ-

ɐɔɚɝɗɖɜɚɓɚɘ ɜɑɖɚɘɑəɐɚɎɌəɚ ɎɚɝɝɞɌəɚɎɗɑəɔɑ 

ɖɜɚɎɚɞɚɖɌ, ɎɝɗɑɐɝɞɎɔɑ ɎɧɫɎɗɑəəɚɏɚ Ɏ ɡɚɐɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ Ɏɧɝɚɖɚɏɚ ɛɜɚɢɑəɞɌ ɒɔɓəɑɝɛɚɝɚɍəɚ-

ɏɚ ɘɔɚɖɌɜɐɌ.  

Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɑ ɛɜɚɎɚɐɔɗɌɝɨ 

ɚɢɑəɖɌ ɚɞɐɌɗɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɝɗɑ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ  ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝ-

ɤɔɡ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɪ ɘɔɚɖɌɜɐɌ. ȺɐəɌɖɚ, 

ɚɢɑəɔɎɌɗɌɝɨ ɐɔəɌɘɔɖɌ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɝɛɚɝɚɍ-

əɚɝɞɔ ɘɔɚɖɌɜɐɌ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɜɌəəɔɑ ɝɜɚɖɔ 

ɛɚɝɗɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯ 4ɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ 

ɛɜɔ ɎɧɫɎɗɑəɔɔ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɒɔɓəɑɝɛɚ-

ɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ ɔ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ Ɏɧɛɚɗəɑ-

əɔɪ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɟ 3ɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɌ 

ɚɞɘɑɣɑəɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ ɝɚɖɜɌɞɔ-

ɞɑɗɨəɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ ȷȲ ɛɚɝɗɑ ɛɜɚ-

Ɏɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ. Ƚɡɚɒɔɑ ɐɌəəɧɑ ɛɚɗɟɣɑəɧ Ɏ 

ɜɌɍɚɞɑ ɛɜɚɎɑɐɑəəɚɕ Ɏ 2012 ɏɚɐɟ Nicholas M. 

Child ɔ Rajiv Das [9]. 

ȺɝəɚɎəɚɕ ɘɑɞɚɐɔɖɚɕ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȴȭȽ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ 

Ɏ ȶɗɔəɔɖɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɚɞɐɑɗɑəɔɔ ɫɎɗɫɑɞɝɫ 

ɝɞɜɑɝɝ-ɉɡɚȶȯ ɝ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɚɕ. Ȯ Ɏɧ-

ɛɚɗəɑəəɚɕ ɜɌɍɚɞɑ, ɖɌɖ ɔ ɛɚ ɐɌəəɧɘ ɘɔɜɚɎɚɕ 

ɗɔɞɑɜɌɞɟɜɧ [10], ɛɚɖɌɓɌəɔɫɘɔ ɖ ɛɜɚɎɑɐɑəɔɪ 

Ƚɞɜɑɝɝ-ɉɡɚȶȯ ɫɎɗɫɗɔɝɨ: 

1.  əɌɗɔɣɔɑ ɐɔɌɏəɚɓɌ ȴȭȽ Ɏ ɌəɌɘəɑɓɑ 

2.  əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɌəɑɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɕ ȴȭȽ  

3.  ɛɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɚɢɑəɖɌ ɜɔɝɖɌ ɟ ɛɌ-

ɢɔɑəɞɚɎ, əɌɛɜɌɎɗɫɑɘɧɡ əɌ əɑɖɌɜɐɔɌɗɨəɧɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

4.  ɚɢɑəɖɌ ɖɗɌɛɌəəɚɕ ɛɌɞɚɗɚɏɔɔ.  

Ȯ 32  (65,3%) ɝɗɟɣɌɫɡ ɛɜɚɎɑɐɑəɌ ɝɞɜɑɝɝ-

ɉɡɚȶȯ, Ɏ 17 (34,7%)  ɝɗɟɣɌɫɡ ɔɝɝɗɑɐɚɎɌəɔɑ əɑ 

ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɝɎɫɓɔ ɝ əɑɎɚɓɘɚɒəɚɝɞɨɪ Ɏɧɛɚɗ-

əɑəɔɫ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ (ɛɌɞɚɗɚɏɔɫ ɚɛɚɜəɚ-

ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ, ɞɫɒɑɗɚɑ ɛɚɜɌɒɑəɔɑ 

ɝɚɝɟɐɚɎ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ). ȿ 4 (8%) ɛɌɢɔɑə-

ɞɚɎ ɛɜɚɍɌ ɜɌɝɢɑəɑəɌ ɖɌɖ ɝɚɘəɔɞɑɗɨəɌɫ (əɌɗɔ-

ɣɔɑ ɞɔɛɔɣəɚɕ ɖɗɔəɔɖɔ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɔɤɑɘɔɔ 

ɛɚ ɚɍɦɑɖɞɔɎəɧɘ ɐɌəəɧɘ, ɛɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɚɍɌ 

ɛɚ ɐɌəəɧɘ ɉȶȯ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɓɚə əɌɜɟɤɑəɔɕ 

ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ). Ⱦɜɔ (6%) ɛɜɚɎɑɐɑə-

əɧɑ ɛɜɚɍɧ ɜɌɝɢɑəɑəɧ ɖɌɖ əɑɔəɠɚɜɘɌɞɔɎəɧɑ 

(əɑɎɚɓɘɚɒəɚɝɞɨ ɐɚɝɞɔɒɑəɔɫ ɝɟɍɘɌɖɝɔɘɌɗɨəɚɕ 

ɃȽȽ, ɛɗɚɡɚɑ çɚɖəɚ ɎɔɓɟɌɗɔɓɌɢɔɔè), 14 (28,5%) 

ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌɗɔ ɚɞɝɟɞɝɞɎɔɑ ɔəɐɟɢɔɜɚ-

ɎɌəəɚɕ ɔɤɑɘɔɔ (ɛɚ ɝɟɍɦɑɖɞɔɎəɧɘ ɒɌɗɚɍɌɘ, 

ɐɌəəɧɘ ɉȶȯ ɔ ɉɡɚȶȯ). 

Ȼɜɔ əɑɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɔɗɔ əɑɎɚɓɘɚɒ-

əɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɝɞɜɑɝɝ-ɉɡɚȶȯ, Ɏ ɝɗɟɣɌɑ əɌɗɔ-

ɣɔɫ ɛɚɖɌɓɌəɔɕ, ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɌɝɨ ɝɞɜɑɝɝ-

ȸȼ-ɞɚɘɚɏɜɌɠɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ. Ȯ 

ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɑəɚ 29 (59%) ȸȼ-

ɝɖɌəɔɜɚɎɌəɔɕ əɌ ɠɚəɑ ɔəɐɟɖɢɔɔ ɔɤɑɘɔɔ. 

Ȯ ɖɌɣɑɝɞɎɑ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɟɪɥɑɏɚ ɠɌɜ-

ɘɌɖɚɗɚɏɔɣɑɝɖɚɏɚ ɌɏɑəɞɌ ɍɧɗ ɎɧɍɜɌə ɐɔɛɔɜɔɐɌ-

ɘɚɗ. ȿɣɔɞɧɎɌɫ ɐɗɔɞɑɗɨəɧɕ ɛɑɜɔɚɐ ɛɚɗɟɎɧɎɑɐɑ-

əɔɫ, ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɝɖɌəɔɜɚɎɌəɔɫ ɝɞɜɑɝɝ-

ɛɑɜɠɟɓɔɔ, ɛɌɢɔɑəɞɌɘ ɎɎɚɐɔɗɝɫ ɩɟɠɔɗɗɔə, ɐɗɫ 

ɖɟɛɔɜɚɎɌəɔɫ ɐɑɕɝɞɎɔɫ ɐɔɛɔɜɔɐɌɘɚɗɌ. Ȯ ɡɚɐɑ 

29 ɛɜɚɎɑɐɑəəɧɡ ɝɞɜɑɝɝ-ɛɜɚɍ, Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɎɎɑɐɑəɌ ɛɚɗəɌɫ əɌɏɜɟɓɚɣəɌɫ ɐɚɓɌ. Ȼɜɔ ɩɞɚɘ, ɟ 

13 (46%) ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɑəɚ ɛɚɫɎɗɑəɔɑ ɛɚɍɚɣ-

əɧɡ ɩɠɠɑɖɞɚɎ: ɓɌɞɜɟɐəɑəɔɑ ɐɧɡɌəɔɫ, ɒɌɜ Ɏ 

ɗɔɢɑ {ɛɜɔɓəɌɖɔ ɝɞɑəɚɖɌɜɐɔɔ əɑ ɜɌɝɢɑəɔɎɌɗɔɝɨ 

ɖɌɖ ɛɚɍɚɣəɧɑ ɩɠɠɑɖɞɧ}, əɑ ɞɜɑɍɚɎɌɎɤɔɑ ɛɜɑ-

ɖɜɌɥɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼ-ɝɖɌəɔɜɚɎɌəɔɫ ɛɚɝɗɑ 

ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ ɝɞɜɑɝɝ-ɔəɐɟɖɢɔɔ, ɐɑɠɑɖɞɧ 

ɛɑɜɠɟɓɔɔ ɎɧɫɎɗɑəɧ ɟ 22 (74%) ɛɌɢɔɑəɞɚɎ Ɏ 75 

ɝɑɏɘɑəɞɌɡ (ȼɔɝɟəɚɖ 2). ȿ 7 (24%)  ɚɍɝɗɑɐɚɎɌəəɧɡ 

ɐɑɠɑɖɞɧ ɛɑɜɠɟɓɔɔ əɌ ɠɚəɑ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ 

əɌɏɜɟɓɖɔ ɎɧɫɎɗɑəɧ Ɏ ɓɚəɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɛɑ-

ɜɑɐəɑɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ Ɍɜɞɑɜɔɔ (ȻȸȲȮ); ɟ 5 

(17%) ɣɑɗɚɎɑɖ  ð Ɏ ɓɚəɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɚɏɔɍɌ-

ɪɥɌɫ ɎɑɞɎɨ (ȺȮ); ɟ 13 (45%) ɛɌɢɔɑəɞɚɎ - Ɏ ɓɚəɑ 

ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (ȻȶȬ). ȿ 7 (24%) 

ɛɌɢɔɑəɞɚɎ ɝɞɜɑɝɝ-ɛɜɚɍɌ ɛɜɔɓəɌəɌ ɚɞɜɔɢɌɞɑɗɨ-

əɚɕ (əɑ ɎɧɫɎɗɑəɚ ɎəɚɎɨ Ɏɚɓəɔɖɤɔɡ ɓɚə əɌɜɟ-

 

ȼɔɝ. 1.  ȸȼ-ɞɚɘɚɏɜɌɘɘɌ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔ-

ɗɑəɔɑɘ. 

ȽɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɑɐɑəɚ Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ 

əɌɖɚɛɗɑəɔɫ ȶȮ (ɣɑɜɑɓ 15 ɘɔə ɛɚɝɗɑ Ɏ/Ɏ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ). ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɞɜɌəɝ-

ɘɟɜɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɌɏɑəɞɌ Ɏ ɚɍ-

ɗɌɝɞɔ ɛɑɜɑɐəɑɕ, ɓɌɐəɑɕ ȸȲȻ, ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ 

ȷȲ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 
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ɤɑəɔɫ ɛɑɜɠɟɓɔɔ ɔɗɔ ɟɝɟɏɟɍɗɑəɔɫ ɜɌəɑɑ ɎɧɫɎ-

ɗɑəəɧɡ ɓɚə ɔɤɑɘɔɔ əɌ ɠɚəɑ ɛɜɚɎɑɐɑəəɚɕ ɠɌɜ-

ɘɚɖɚɗɚɏɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ).  

Ȯɝɑɘ  29 ɛɌɢɔɑəɞɌɘ, ɖɚɞɚɜɧɘ ɛɜɚɎɑɐɑəɌ 

ɝɞɜɑɝɝ-ȸȼ-ɞɚɘɚɏɜɌɠɔɫ,  ɛɜɚɎɑɐɑəɌ  Ɏ ɛɚɝɗɑɐɟɪ- 

ɥɑɘ ȶȬȯ. Ȯ ɡɚɐɑ ȶȬȯ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɑ ɛɚɜɌɒɑəɔɫ ȻȸȲȮ ɔɘɑɗɔ ɘɑɝɞɚ Ɏ 15 (52%) 

ɝɗɟɣɌɫɡ, ȺȮ (Ɏ ɞɚɘ ɣɔɝɗɑ, ȮȾȶ) ɟ 8 (27,5%) ɛɌɢɔ-

ɑəɞɚɎ, ɓəɌɣɔɘɧɑ ɛɚɜɌɒɑəɔɫ ȻȶȬ ɎɧɫɎɗɑəɧ ɟ 

16 (55%)  ɣɑɗɚɎɑɖ.  

ȰɌəəɧɡ ɓɌ ɔɤɑɘɔɪ ɘɔɚɖɌɜɐɌ əɑ ɛɚɗɟɣɑəɚ 

Ɏ 7 (24%) ɔɝɝɗɑɐɚɎɌəɔɫɡ ɝɞɜɑɝɝ-ȸȼ-

ɞɚɘɚɏɜɌɠɔɔ. Ȼɜɔ ɩɞɚɘ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȬȯ, 

ɗɔɤɨ Ɏ 1 (4%) ɝɗɟɣɌɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɡ ɝɟɒɑəɔɕ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ əɑ ɎɧɫɎɗɑəɚ 

(ɍɑɓ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɟɒɑəɔɕ).  

Ȯ ɛɜɔɎɑɐɑəəɧɡ əɌɍɗɪɐɑəɔɫɡ ɚɍɜɌɥɌɑɞ əɌ 

ɝɑɍɫ ɎəɔɘɌəɔɑ ɚɛɜɑɐɑɗɑəəɚɑ əɑɝɚɚɞɎɑɞɝɞɎɔɑ 

ɓɚə ɎɧɫɎɗɑəəɚɕ ɔɤɑɘɔɔ ɔ  ɎɧɫɎɗɑəəɧɡ ɛɜɔ 

ȶȬȯ  ɛɚɜɌɒɑəɔɕ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȻɜɚɎɑɐɫ 

ɌəɌɗɔɓ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ,  ɐɌəəɧɑ ɜɌɓɗɔɣɔɫ 

ɔəɞɑɜɛɜɔɞɔɜɚɎɌəɧ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

- ɖɌɒɐɧɕ ɟɣɌɝɞɚɖ ɘɔɚɖɌɜɐɌ ɖɜɚɎɚɝəɌɍɒɌ-

ɑɞɝɫ ɔɓ əɑɝɖɚɗɨɖɔɡ ɖɚɜɚəɌɜəɧɡ ɝɚɝɟɐɚɎ (ɛɑɜɑ-

ɖɜɑɝɞəɚɑ ɖɜɚɎɚɝəɌɍɒɑəɔɑ) 

- ɛɜɔ ɐɗɔɞɑɗɨəɚɘ ɞɑɣɑəɔɔ ȴȭȽ ɟ ɛɌɢɔɑə-

ɞɚɎ əɌɍɗɪɐɌɑɞɝɫ ɌɖɞɔɎɔɓɌɢɔɫ ɖɚɘɛɑəɝɌɞɚɜəɧɡ 

ɝɎɚɕɝɞɎ ɚɜɏɌəɔɓɘɌ ð ɜɌɓɎɔɞɔɑ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ 

- Ɏ ɡɚɐɑ ɛɜɚɎɑɐɑəɔɫ ɝɞɜɑɝɝ-ɔəɐɟɖɢɔɔ, 

ɔɤɑɘɔɫ ɜɌɓɎɔɎɌɑɞɝɫ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, Ɏ ɓɚəɑ 

ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɖɗɔəɔɖɚ-ɓɌɎɔɝɔɘɚɕ Ɍɜɞɑɜɔɔ, Ɏ 

ɞɚ Ɏɜɑɘɫ ɖɌɖ  ɐɜɟɏɔɑ ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ 

ɜɟɝɗɌ ɘɚɏɟɞ əɑ ɐɌɎɌɞɨ əɌɜɟɤɑəɔɕ ɛɑɜɠɟɓɔɔ. 

ȿɛɚɘɫəɟɞɧɑ ɠɌɖɞɚɜɧ ɌɐɌɛɞɌɢɔɔ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ȴȭȽ ɚɛɔɝɌəɧ ɜɌəɑɑ Ɏ ɜɌɍɚɞɑ 

Noninvasive Assessment of Myocardial Perfusion 

[11].  

Ȼɜɔ ɚɞɍɚɜɑ ɛɌɢɔɑəɞɚɎ əɌ ɜɑɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɪ ɚɝəɚɎəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ɫɎɗɫɗɔɝɨ:  

- Ɏɧɛɚɗəɑəɔɑ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɝ ɟɣɑɞɚɘ 

ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɜɑɓɑɜɎɌ 

ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɔɗɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɜɚɍ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔɤɑɘɔɔ 

(ɛɜɔ ɎɧɫɎɗɑəɔɔ ɍɚɗɑɑ 10% ɔɤɑɘɔɓɔɜɚɎɌəəɚɏɚ 

ɘɔɚɖɌɜɐɌ), ɣɞɚ ɎɧɜɌɒɑəəɚ ɝəɔɒɌɑɞ ɜɔɝɖ Ɏɚɓ-

əɔɖəɚɎɑəɔɫ ɍɚɗɨɤɔɡ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ Ɏ 

ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ [12]. 

- ɎɘɑɤɌɞɑɗɨɝɞɎɚ əɌ ɝɚɝɟɐɑ ɝ ɐɚɖɌɓɌəəɚɕ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɨɪ ɝɟɒɑəɔɫ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɔɣɨ ɍɚɗɑɑ Ɏɧɝɚɖɚɏɚ ɛɜɚɢɑəɞɌ ɛɌ-

ɢɔɑəɞɚɎ, ɚɞɘɑɣɌɪɥɔɡ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɐɔəɌɘɔ-

ɖɟ ɝɞɑəɚɖɌɜɐɔɔ ɝ ɟɗɟɣɤɑəɔɑɘ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ 

ȸɑɞɚɐɔɖɚɕ ɚɛɜɑɐɑɗɑəɔɫ ɔɤɑɘɔɔ ɘɔɚɖɌɜ-

ɐɌ ɔ əɌɗɔɣɔɫ ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ Ɏ Ɏɧ-

ɛɚɗəɑəəɚɕ ɜɌɍɚɞɑ ɫɎɗɫɗɔɝɨ ȸȼ-ɞɚɘɚɏɜɌɠɔɫ ɔ 

ɝɞɜɑɝɝ-ȸȼ-ɞɚɘɚɏɜɌɠɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔ-

ɑɘ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ, 29 

(59,1%) ɛɌɢɔɑəɞɌɘ ɔɓ ɚɍɝɗɑɐɚɎɌəəɧɡ ɜɑɖɚɘɑə-

ɐɚɎɌəɚ ɛɜɚɎɑɐɑəɔɑ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ (ɛɜɔ 

əɌɗɔɣɔɔ ɞɑɡəɔɣɑɝɖɚɕ Ɏɚɓɘɚɒəɚɝɞɔ). Ȯ 20 

(40,9%) ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ ɛɜɚɎɑɐɑəɔɑ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎɌ əɑ ɍɧɗɚ ɜɑɖɚɘɑəɐɚɎɌəɚ: ɟ 14 

(28,5%) ɛɌɢɔɑəɞɚɎ ð Ɏ ɝɎɫɓɔ ɝ əɔɓɖɚɕ Ɏɑɜɚɫɞəɚ-

ɝɞɨɪ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

(ɝəɔɒɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɖɗɌɝɝɌ (ɀȶ) ɝɞɑəɚ-

ɖɌɜɐɔɔ ɔɗɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ 

ɝɛɚɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ), Ɏ 6 (12,4%) ɝɗɟɣɌɫɡ ð Ɏ 

ɝɎɫɓɔ ɚɞɝɟɞɝɞɎɔɑɘ ɔəɐɟɢɔɜɚɎɌəəɚɕ ɔɤɑɘɔɔ 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2. Ƚɞɜɑɝɝ-ȸȼ-ɞɚɘɚɏɜɌɘɘɌ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɛɜɔ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ 

(ɐɔɛɔɜɔɐɌɘɚɗ). 

Ɍ ð ɛɑɜɔɚɐ çɛɚɖɚɫè (ɔɝɡɚɐəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ), ɓɚə əɌɜɟɤɑəɔɕ ɗɚɖɌɗɨəɚɕ ɛɑɜɠɟɓɔɔ əɑ 

ɎɧɫɎɗɑəɚ.  

ɍ ð ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɑɐɑəɚ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ əɌɏɜɟɓɚɣəɚɕ ɐɚɓɧ ɐɔɛɔɜɔɐɌɘɚɗɌ (0.84 ɘɏ/ɖɏ), 

ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɐɑɠɑɖɞɧ ɛɑɜɠɟɓɔɔ Ɏ ɚɍɗɌɝɞɔ ȸȲȻ ɔ ɍɚɖɚɎɚɕ ɝɞɑəɚɖ ȷȲ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). 
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ɘɔɚɖɌɜɐɌ. Ȯɧɍɚɜ ɘɑɞɚɐɔɖɔ ɛɜɚɎɑɐɑəɔɫ ɜɑɎɌɝ-

ɖɟɗɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ ɘɑɒɐɟ ɝɞɑəɞɔɜɚɎɌəɔɑɘ ɔ 

Ɍɚɜɞɚ-ɖɚɜɚəɌɜəɧɘ ɤɟəɞɔɜɚɎɌəɔɑɘ, ɝɚɏɗɌɝəɚ 

Guidelines on myocardial revascularization [13], 

ɛɜɚɎɚɐɔɗɝɫ ɖɚɘɌəɐɚɕ ɎɜɌɣɑɕ, ɝɚɝɞɚɫɎɤɑɕ ɔɓ 

ɖɌɜɐɔɚɗɚɏɌ, ɜɑəɞɏɑəɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɡɔɜɟɜɏɌ 

ɔ ɖɌɜɐɔɚɡɔɜɟɜɏɌ. ȿ 17 (34,6%) ɔɓ 29 ɛɌɢɔɑəɞɚɎ 

ɛɜɚɎɑɐɑəɚ ɎɘɑɤɌɞɑɗɨɝɞɎɚ Ɏ ɟɝɗɚɎɔɫɡ ȹɂȽȽɁ 

ɔɘ. Ȭ.ȹ. ȭɌɖɟɗɑɎɌ, ɔɓ əɔɡ Ɏɧɛɚɗəɑəɚ 14  ɚɛɑɜɌ-

ɢɔɕ ɝɞɑəɞɔɜɚɎɌəɔɫ ɔ 3 ɚɛɑɜɌɢɔɕ Ɍɚɜɞɚ-

ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ (ȬȶɄ). 

ȮɧɎɚɐɧ. 

Ƚ ɢɑɗɨɪ ɚɛɞɔɘɔɓɌɢɔɔ ɘɌɞɑɜɔɌɗɨəɧɡ ɓɌ-

ɞɜɌɞ əɌ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɌ ɛɜɔ ɛɜɔɘɑəɑ-

əɔɔ ɝɞɜɑɝɝ-ȸȼ-ɞɚɘɚɏɜɌɠɔɔ, əɑɚɍɡɚɐɔɘɚ ɝ Ɏɧ-

ɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɚɛɜɑɐɑɗɫɞɨ ɛɚɖɌɓɌəɔɫ ɖ ɛɜɚ-

Ɏɑɐɑəɔɪ ɔɝɝɗɑɐɚɎɌəɔɫ, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, 

ɛɚɓɎɚɗɔɞ ɔɓɍɑɒɌɞɨ ɛɜɚɎɑɐɑəɔɫ çɗɔɤəɔɡè ɔəɎɌ-

ɓɔɎəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, əɑɚɛɜɌɎɐɌəəɧɡ ɚɛɑɜɌ-

ɢɔɕ  ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȼ- ɔ ɝɞɜɑɝɝ-ȸȼ-

ɞɚɘɚɏɜɌɠɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ð ɘɑɞɚ-

ɐɔɖɌ, ɖɚɞɚɜɌɫ ɔɘɑɑɞ ɚɛɜɑɐɑɗɑəəɟɪ əɔɤɟ Ɏ ɚɍ-

ɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɔ ɛɚɝɞɔəɠɌɜɖɞ-

əɧɘ ɖɌɜɐɔɚɝɗɑɜɚɓɚɘ ɛɜɔ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɗɑɣɑ-

əɔɫ ɔ ɚɞɍɚɜɑ ɛɌɢɔɑəɞɚɎ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɜɑɎɌɝ-

ɖɟɗɫɜɔɓɌɢɔɔ. ȺɐəɌɖɚ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɩɞɚɏɚ Ɏɧ-

ɝɚɖɚɞɑɡəɚɗɚɏɔɣəɚɏɚ ɔ ɐɚɜɚɏɚɝɞɚɫɥɑɏɚ ɘɑɞɚɐɌ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɐɚɗɒəɚ ɍɧɞɨ ɚɛɞɔɘɔɓɔɜɚɎɌəɚ ɞɌ-

ɖɔɘ ɚɍɜɌɓɚɘ , ɣɞɚɍɧ ɔɘɑɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ  ɛɚ-

ɗɟɣɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɐɌəəɧɡ, ɖɚ-

ɞɚɜɧɑ ɘɚɏɟɞ ɛɚɎɗɔɫɞɨ əɌ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ. Ƚ ɞɚɣɖɔ 

ɓɜɑəɔɫ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ, Ɏəɑɐɜɑəɔɑ 

ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɐɔɌɏəɚɝɞɔɖɔ Ɏ çɛɑɜɎɚɑè ɓɎɑəɚ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ əɑɢɑɗɑɝɚɚɍɜɌɓ-

əɚ, ɚɐəɌɖɚ, ɚə ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ 

Ɏ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɐɌəəɧɑ əɑ ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɟɣɑ-

əɧ ɛɜɔ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɔɗɔ ɛɜɔ əɑɔɠɚɜ-

ɘɌɞɔɎəɚɝɞɔ çɍɌɓɚɎɧɡ ɔ ɝɞɌəɐɌɜəɞəɧɡè ɘɑɞɚɐɔɖ, 

ɞɌɖɔɡ ɖɌɖ ɉɡɚȶȯ, Ƚɞɜɑɝɝ-ɉɡɚȶȯ. 
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ɑɗɨ. ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȺɉȶȾ) ɝ 99mȾɝ-ɗɑɕɖɚɢɔɞɌɘɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɗɌɞɑəɞəɧɡ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ ɟ ɍɚɗɨəɧɡ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɔ 37 ɍɚɗɨəɧɡ (19 ɘɟɒɣɔə ɔ 18 ɒɑə-

ɥɔə, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 49,3Ñ10,2 ɗɑɞ) ɝ ɔɐɔɚɛɌɞɔɣɑɝɖɚɕ ɛɑɜɝɔɝɞɔɜɟɪɥɑɕ ɠɚɜɘɚɕ ɀȻ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɐɚ ɚɛɑɜɌɢɔɔ ɛɜɚɎɚɐɔɗɔ ɛɚɗəɚɑ ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌ-

əɔɑ. Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɝɖɜɧɞɧɡ ɚɣɌɏɚɎ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɘɔɚɖɌɜɐɑ ɐɚ ɚɛɑɜɌ-

ɢɔɔ Ɏɧɛɚɗəɫɗɔ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ 99mȾɝ-ɗɑɕɖɚɢɔɞɌɘɔ Ɏ ɖɚɘɛɗɑɖɝɑ ɝ 

ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɑɕ ɘɔɚɖɌɜɐɌ ɝ 99mȾɝ-ɘɑɞɚɖɝɔ-ɔɓɚɍɟɞɔɗ-ɔɓɚəɔɞɜɔɗɚɘ (99mȾɝ-

ȸȴȭȴ) Ɏ ɛɚɖɚɑ. ȷɑɕɖɚɢɔɞɧ ɘɑɞɔɗɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɘ (ȼɀȻ) 99mȾɝ-ɩɖɝɌɘɑɞɌɓɔɘ 

(çCeretecè). ȶɜɚɘɑ ɞɚɏɚ, 22 ɍɚɗɨəɧɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ȯɚ Ɏɜɑɘɫ ɔəɞɑɜɎɑəɢɔɚəəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ Ɏɝɑɡ ɛɌɢɔ-

ɑəɞɚɎ ɛɜɚɔɓɎɚɐɔɗɔ ɓɌɍɚɜ ɚɍɜɌɓɢɚɎ ɩəɐɚɘɔɚɖɌɜɐɌ ɐɗɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɌɞɚɗɚɏɔɣɑɝɖɌɫ Ɍɖɖɟɘɟɗɫɢɔɫ 99mȾɝ-ɗɑɕɖɚɢɔɞɚɎ Ɏ ɘɔɚɖɌɜɐɑ ɍɧɗɌ 

ɎɧɫɎɗɑəɌ ɟ 7 (19%) ɍɚɗɨəɧɡ. ȱɐɔəɔɣəɧɑ Ɏɖɗɪɣɑəɔɫ ɔəɐɔɖɌɞɚɜɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 4, 

ɘəɚɒɑɝɞɎɑəəɧɑ ɚɣɌɏɔ  ð ɟ 3 ɛɌɢɔɑəɞɚɎ. Ƚɜɑɐəɔɕ ɜɌɓɘɑɜ ɐɑɠɑɖɞɚɎ əɌɖɚɛɗɑəɔɫ 99mȾɝ-

ȸȴȭȴ Ɏ ɘɔɚɖɌɜɐɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɝɚɝɞɌɎɔɗ 3,75%Ñ0,88 (ɘɌɡ ð 9%). Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔɓəɌɖɚɎ ɚɞɑɖɌ Ɏ ɘɔɚɖɌɜɐɑ əɌ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ (Ȯȴ) 

əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ əɔ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ, ɓɌɐɑɜɒɖɌ ɎɧɘɧɎɌəɔɫ ɛɌɜɌɘɌɏəɑɞɔɖɌ əɌ ɛɚɓɐ-

əɔɡ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ Ⱦ1-Ȯȴ ɚɞɘɑɣɌɗɌɝɨ ɟ 19 ɍɚɗɨəɧɡ. ȯɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɎɑɜɔɠɔɢɔɜɚɎɌɗɚ ɘɔɚɖɌɜɐɔɞ ɟ 9 (24,3%) ɣɑɗɚɎɑɖ, ɘɔɚɖɌɜɐɔɚɝɖɗɑɜɚɓ ð ɟ 28 (75,7 %) ɛɌ-

ɢɔɑəɞɚɎ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȺɉȶȾ ɝ 99mȾɝ-ɗɑɕɖɚɢɔɞɌɘɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɗɌɞɑəɞəɧɡ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ ɟ ɍɚɗɨəɧɡ ɝ ɀȻ ɝɚɝɞɌɎɔɗɌ 62%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 93 %, 

ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ð 85%.  

ȳɌɖɗɪɣɑəɔɑ. Ȯ 24 % ɝɗɟɣɌɑɎ ɛɜɔɣɔəɚɕ çɔɐɔɚɛɌɞɔɣɑɝɖɚɕè ɠɚɜɘɧ ɀȻ ɫɎɗɫɑɞɝɫ ɗɌ-

ɞɑəɞəɧɕ ɗɔɘɠɚɢɔɞɌɜəɧɕ ɘɔɚɖɌɜɐɔɞ. Ⱥɐəɔɘ ɔɓ ɘɑɞɚɐɚɎ ɛɑɜɎɔɣəɚɕ əɑɔəɎɌɓɔɎəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɛɜɔ ɐɌəəɚɕ ɠɚɜɘɑ Ɍɜɔɞɘɔɔ ɘɚɒɑɞ ɝɗɟɒɔɞɨ 

ɝɢɔəɞɔɏɜɌɠɔɫ ɝ 99mȾɝ-ɗɑɕɖɚɢɔɞɌɘɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɔɚɖɌɜɐɔɞ, ɝɢɔəɞɔɏɜɌɠɔɫ ɘɔɚɖɌɜɐɌ, ɠɔɍɜɔɗɗɫɢɔɫ 

ɛɜɑɐɝɑɜɐɔɕ. 

 

THE POSSIBILITIES OF SPECT WITH 99MȾȽ-LEUKOCYTES IN THE DIAGNOSIS OF  

ATENT INFLAMMATORY CHANGES OF THE MYOCARDIUM IN PATIENTS  

WITH ATRIAL FIBRILLATION 

 

Sazonova  S.I.1, Lishmanov  Yu.B.1, Batalov  R.E.2, Popov  S.V.2, Ilõyushenkova  Yu.N.1, 

Rogovskaya  Yu.V.3, Shelkovnikova  T.A.4 
 

urpose.  To study the possibilities of single photon emission computed tomogr aphy 

(SPECT) with 99m Tc-leukocytes in the diagnosis of latent inflammatory chan ges of 

the myocardiu m in patients with atrial fibrillation (AF).  

Materials and methods.  The study included 37 patients (19 men and 18 women, 

mean age 49,3 Ñ 10,2 years) with isolated persistent AF. All patients underwent complete 

clinical and instrumental examination before t he surgery. Before surgery the scintigraphy 

ɂ 

P 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

ɀȯȭȹȿ çȹɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔə-

ɝɞɔɞɟɞ ɖɌɜɐɔɚɗɚɏɔɔè. 

1 - ȷɌɍɚɜɌɞɚɜɔɫ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɡ ɘɑɞɚɐɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ. 

2 - Ⱥɞɐɑɗɑəɔɑ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɝɗɚɒ-

əɧɡ əɌɜɟɤɑəɔɕ ɜɔɞɘɌ 

ɝɑɜɐɢɌ ɔ ɩɗɑɖɞɜɚɖɌɜ-

ɐɔɚɝɞɔɘɟɗɫɢɔɔ. 

3  - ȻɌɞɚɗɚɏɚɌəɌɞɚɘɔ-

ɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ. 

4 - Ⱥɞɐɑɗɑəɔɑ ɜɑəɞɏɑ-

əɚɎɝɖɔɡ ɔ ɞɚɘɚɏɜɌɠɔ-

ɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚ-

ɝɞɔɖɔ. 
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with 99m Tc-leukocytes in conjunction with myocardial perfusion scintigraphy with 99m Tc-

methoxyisobutylisonitrile ( 99m Tc-MIBI) was performed to detect hidden foci of inflammatory 

changes in the myocardium. White b lood cells were labeled with 99m Tc-exametazime (çCe-

retecè). In addition, 22 patients underwent magnetic resonance imaging of the heart with 

gadolinium. The myocardium sampling was performed in all patients during the intervention 

for rhythm disturbance cor rection.  

Results:  Pathological accumulation of 99m Tc-leukocytes in the myocardium was 

found in 7 (19%) patients. Local foci were identified in 4, multiple foci ð in 3 patients. The 

average size of defects accumulation of 99mTc -MIBI in the left ventricle wa s 3,75% Ñ 0,88 

(max ð 9%). According to the results of MRI studies signs of edema in the myocardium on 

T2-weighted images (WI) were not found, late gadolinium enhancement at T1 -WI was o b-

served in 19 p atients. Histologic examination verified the myocarditis  in 9 (24.3%) patients, 

myocardioscl erosis ð in 28 (75.7%) patients. The sensitivity of SPECT with 99m Tc-leukocyte 

for detection of latent inflammatory changes in the myocardium in patients with atrial fibri l-

lation was 62%, specificity - 93%, diagnostic ac curacy ð 85%.  

Conclusion.  In 24% of cases the cause of "idiopathic" AF is a latent form of lymph o-

cytic m yocarditis. The scintigraphy with 99mTc -leukocytes can serve as one of the primary 

methods of noninvasive diagnosis of myocardial inflammation in this f orm of arrhythmia.  

 
Keywords: myocarditis, myocardial scintigraphy, atrial fibrillation.  
 
 

 
 

ɔɍɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ (ɀȻ) ɫɎɗɫɑɞɝɫ 

ɚɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ 

ɠɚɜɘ əɌɜɟɤɑəɔɫ ɜɔɞɘɌ ɝɑɜɐɢɌ, ɖɚɞɚ-

ɜɚɕ ɝɞɜɌɐɌɑɞ ɚɖɚɗɚ 0,9% əɌɝɑɗɑəɔɫ [1,2]. ȴɓ-

Ɏɑɝɞəɚ, ɣɞɚ ɀȻ ɌɝɝɚɢɔɔɜɚɎɌəɌ ɝ ɟɎɑɗɔɣɑəɔɑɘ 

ɜɔɝɖɌ ɝɘɑɜɞəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɜɌɓɎɔɞɔɫ ɘɚɓɏɚɎɚɏɚ 

ɔəɝɟɗɨɞɌ ɔ ɐɜɟɏɔɡ ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ ɚɝɗɚɒ-

əɑəɔɕ [2].  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɛɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ ɔ ɛɜɚɠɔɗɌɖɞɔɖɔ ɐɌəəɚɕ 

ɛɌɞɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ. Ⱥɐ-

əɔɘ ɔɓ ɩɞɔɚɗɚɏɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ ɜɌɓɎɔɞɔɫ ɀȻ 

ɫɎɗɫɑɞɝɫ ɗɌɞɑəɞəɧɕ ɘɔɚɖɌɜɐɔɞ [3], ɖɚɞɚɜɧɕ 

ɝɗɚɒəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɛɚ ɛɜɔɣɔəɑ əɑɝɛɑɢɔ-

ɠɔɣɑɝɖɚɏɚ ɔ ɓɌɣɌɝɞɟɪ Ɍɞɔɛɔɣəɚɏɚ ɡɌɜɌɖɞɑɜɌ 

ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɛɜɚɫɎɗɑəɔɕ. Ƚɣɔ-

ɞɌɑɞɝɫ, ɣɞɚ ɐɔɌɏəɚɓ ɘɔɚɖɌɜɐɔɞɌ ɘɚɒɑɞ ɍɧɞɨ Ɏɑ-

ɜɔɠɔɢɔɜɚɎɌə ɞɚɗɨɖɚ ɝ ɛɚɘɚɥɨɪ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɌəɌɗɔɓɌ ɘɌɞɑɜɔɌɗɌ, ɛɚɗɟɣɑəəɚɏɚ ɛɟɞɑɘ 

ɩəɐɚɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɍɔɚɛɝɔɔ (ɉȸȭ) [4,5]. Ⱥɐ-

əɌɖɚ ɩɞɚɞ ɘɑɞɚɐ ɫɎɗɫɑɞɝɫ ɔəɎɌɓɔɎəɧɘ, Ɍ ɜɔɝɖ 

ɚɝɗɚɒəɑəɔɕ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɫɞɝɫ ɜɌɓɎɔɞɔɑ əɑ-

ɐɚɝɞɌɞɚɣəɚɝɞɔ ɞɜɑɡɝɞɎɚɜɣɌɞɚɏɚ ɖɗɌɛɌəɌ ɝ ɛɚ-

Ɏɧɤɑəɔɑɘ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɐɌɎɗɑəɔɫ Ɏ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ, ɛɑɜɠɚɜɌɢɔɫ ɝɞɑəɖɔ ɝɑɜɐɢɌ, ɏɑɘɚɛɑɜɔ-

ɖɌɜɐ, ɞɌɘɛɚəɌɐɌ ɝɑɜɐɢɌ, əɌɜɟɤɑəɔɫ ɜɔɞɘɌ ɔ 

ɛɜɚɎɚɐɔɘɚɝɞɔ, ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɟɖɌɓɌəəɚɕ 

ɛɜɚɢɑɐɟɜɧ ɐɚɝɞɔɏɌɑɞ 9 % [6,7,8]. 

ȮɑɝɨɘɌ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ 

ɐɔɌɏəɚɝɞɔɖɔ ɘɔɚɖɌɜɐɔɞɚɎ ɘɚɒɑɞ ɫɎɔɞɨɝɫ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɚɎ ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ, ɖɚɞɚ-

ɜɧɑ ɛɚɓɎɚɗɫɪɞ ɝɛɑɢɔɠɔɣəɚ ɚɢɑəɔɞɨ ɛɌɞɚɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ, ɛɜɚɔɝɡɚɐɫɥɔɑ Ɏ ɛɚ-

ɜɌɒɑəəɚɘ ɚɜɏɌəɑ [9]. Ȯ ɣɌɝɞəɚɝɞɔ, ɛɚɖɌɓɌəɌ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ 

(ȼɀȻ) əɌ ɚɝəɚɎɑ ɘɑɣɑəəɧɡ 99mȾɝ ɗɑɕɖɚɢɔɞɚɎ ɐɗɫ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɣɌɏɚɎ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɚɎɜɑ-

ɒɐɑəɔɫ Ɏ ɝɑɜɐɢɑ [10,12]. Ȼɚ ɛɜɑɐɎɌɜɔɞɑɗɨəɧɘ 

ɐɌəəɧɘ, ɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɟɖɌɓɌəəɧɘ ɔəɐɔɖɌɞɚ-

ɜɚɘ Ɏ ɖɚɘɛɗɑɖɝɑ ɝ ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔ-

ɑɕ ɘɔɚɖɌɜɐɌ ɛɚɓɎɚɗɫɑɞ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɘɔɚ-

ɖɌɜɐɔɞ ɝ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ [10,12]. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɜɔɘɑəɔɘɚɝɞɨ ɟɖɌɓɌəəɚɏɚ ɘɑɞɚ-

ɐɌ ɐɗɫ əɑɔəɎɌɓɔɎəɚɏɚ ɎɧɫɎɗɑəɔɫ ɗɌɞɑəɞəɚɏɚ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɝɑɜɐɑɣəɚɕ ɘɧɤɢɧ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ əɌ ɝɑ-

ɏɚɐəɫɤəɔɕ ɐɑəɨ əɑ ɔɝɝɗɑɐɚɎɌəɌ.  

ɂɑɗɨɪ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ ɫɎɔɗɚɝɨ ɔɓɟɣɑ-

əɔɑ  Ɏɚɓɘɚɒəɚɝɞɑɕ ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȺɉȶȾ) ɝ 99mȾɝ-

ɗɑɕɖɚɢɔɞɌɘɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɗɌɞɑəɞəɧɡ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ ɟ ɍɚɗɨəɧɡ ɝ 

ɀȻ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 37 ɍɚɗɨəɧɡ (19 

ɘɟɒɣɔə ɔ 18 ɒɑəɥɔə, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

49,3Ñ10,2 ɗɑɞ) ɝ ɔɐɔɚɛɌɞɔɣɑɝɖɚɕ ɛɑɜɝɔɝɞɔɜɟɪ-

ɥɑɕ ɠɚɜɘɚɕ ɀȻ (ɖɗɌɝɝɔɠɔɖɌɢɔɫ 

ȬȽȽ/ȬȹȬ/ESC, 2006 ɏɚɐ [13]), ɛɜɚɡɚɐɔɎɤɔɡ 

ɚɍɝɗɑɐɚɎɌəɔɑ Ɏ ɚɞɐɑɗɑəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ ɝɗɚɒəɧɡ əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɝɑɜɐɢɌ ɔ ɩɗɑɖ-

ɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔɔ (ɜɟɖɚɎɚɐɔɞɑɗɨ ɛɜɚɠɑɝɝɚɜ 

Ƚ.Ȯ. ȻɚɛɚɎ) ɖɗɔəɔɖ ȹȴȴ ɖɌɜɐɔɚɗɚɏɔɔ ɔ ɛɚɐ-

Ɏɑɜɏɤɔɡɝɫ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ ɌɍɗɌɢɔɔ ɚɣɌɏɚɎ ɩɖ-

ɞɚɛɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɐɚ ɚɛɑɜɌɢɔɔ ɛɜɚɎɚɐɔɗɔ 

ɛɚɗəɚɑ ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌ-

əɔɑ, ɎɖɗɪɣɌɎɤɑɑ Ɏ ɝɑɍɫ ɝɍɚɜ ɌəɌɘəɑɓɌ, ɚɝɘɚɞɜ, 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɪ (ɉȶȯ), ɝɟɞɚɣəɚɑ ɘɚəɔɞɚ-

ɜɔɜɚɎɌəɔɑ ɉȶȯ, ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ, ɚɍɥɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ, ɔɝɝɗɑɐɚɎɌəɔɑ 

ɝɚɐɑɜɒɌəɔɫ ɖɌɜɐɔɚɝɑɗɑɖɞɔɎəɧɡ ɠɑɜɘɑəɞɚɎ ɔ 

ɀ 
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ɍɑɗɖɚɎ ɚɝɞɜɚɕ ɠɌɓɧ ɎɚɝɛɌɗɑəɔɫ Ɏ ɝɧɎɚɜɚɞɖɑ 

ɖɜɚɎɔ, ɞɜɌəɝɞɚɜɌɖɌɗɨəɟɪ ɔ ɣɜɑɝɛɔɥɑɎɚɐəɟɪ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɪ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɘɑɡɌəɔɣɑ-

ɝɖɚɕ ɠɟəɖɢɔɔ ɛɜɑɐɝɑɜɐɔɕ ɔ əɌɗɔɣɔɫ ɞɜɚɘɍɚɚɍ-

ɜɌɓɚɎɌəɔɫ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ 

ɞɚɘɚɏɜɌɠɔɪ (ȸȽȶȾ) ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɝ ɑɏɚ 

ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɝɚɎɘɑɝɞəɚ ɝ əɑɔəɎɌɓɔɎəɚɕ ɖɚ-

ɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɑɕ. 

ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑəɔɫ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɫɎɔɗɔɝɨ: 

-ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ (Ƚȹ) III - IV 

ɀȶ; 

-ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ; 

-ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ Ɏ 

ɌəɌɘəɑɓɑ; 

-ɞɔɜɑɚɞɚɖɝɔɖɚɓ; 

-əɌɗɔɣɔɑ ɛɜɔɝɞɑəɚɣəɧɡ ɞɜɚɘɍɚɎ; 

-ɎɚɓɜɌɝɞ ɝɞɌɜɤɑ 70 ɗɑɞ. 

ȶɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɌɫ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɌ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ 

ɞɌɍɗɔɢɑ ʈ1.  

Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɚɣɌɏɚɎ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ Ɏ ɘɔɚɖɌɜɐɑ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɐɚ ɚɛɑ-

ɜɌɢɔɔ Ɏɧɛɚɗəɫɗɔ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɝ 99mȾɝ-ɗɑɕɖɚɢɔɞɌɘɔ. ȸɑɞɖɟ ɖɗɑɞɚɖ ɛɜɚ-

Ɏɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ 
99mȾɝ-ɩɖɝɌɘɑɞɌɓɔɘ (çCeretecè) Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ȱɎɜɚɛɑɕɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ 

ȾɌɍɗɔɢɌ ʈ1. ȶɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɍɚɗɨəɧɡ ɝ ɔɐɔɚɛɌɞɔɣɑ-

ɝɖɚɕ ɛɑɜɝɔɝɞɔɜɟɪɥɑɕ ɀȻ. 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ (MÑm) 49,3Ñ10,2 ʣʝʪ 

ɾʘʣʦʙʳ ʥʘ ʜʠʩʢʦʤʬʦʨʪ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜ-

ʮʘ 

21% 

ɾʘʣʦʙʳ ʥʘ
ʦʜʳʰʢʫ 48% 

ɾʘʣʦʙʳ ʥʘ ʩʝʨʜʮʝʙʠʝʥʠʷ 52,6% 

ɾʘʣʦʙʳ ʥʘ ʧʝʨʝʙ
ʠ ʚ ʨʘʙʦʪʝ ʩʝʨʜʮʘ 36,8% 

ʉʚʷʟʴ ʩ ʠʥʬʝʢʮʠʝʡ 13,5 % 

ʆʯʘʛʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ 11 %  

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʩʪʫʧʦʚ ʌʇ ʚ ʛʦʜ 135,3 Ñ 45  

ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʧʠʟʦʜʘ ʧʘʨʦʢʩʠʟʤʘ ʌʇ ʆʪ 5 ʯʘʩʦʚ ʜʦ 2 ʩʫʪʦʢ (ʢʫʧʠʨʫʶʪʩʷ 

ʧʨʠʝʤʦʤ
ʘʥʪʠʘʨʠʪʤʠʢʦʚ) 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʨʠʪʤʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ  (MÑm) 

5,17 Ñ 4,6 ʛʦʜʘ 

ʕʧʠʟʦʜʠʯʝʩʢʦʝ ʧʦʚʳʰʝʥʠʝ ɸɼ ʚʳʰʝ 

130/90 ʤʤ ʨʪ. ʩʪ. 

63%  

ɾʝʣʫʜʦʯʢʦʚʳʝ ʵʢʩʪʨʘʩʠʩʪʦʣʠʠ ɽʜʠʥʠʯʥʳʝ ʚ 80% ʩʣʫʯʘʝʚ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʣʘʩʩ ʭʨʦʥʠʯʝʩʢʦʡ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦ ʅʴʶ-ʁʦʨʢʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ  

ʌʂ 0 ï 47% 

ʌʂ I ï 53% 

ɼʘʥʥʳʝ ʤʫʣʴʪʠʩʧʠʨʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʆʙʲʝʤ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ (ʢʫʙ. ʩʤ, MÑm) 109 Ñ 26 

ʅʘʣʠʯʠʝ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʩʪʝʥʦʟʦʚ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ ʧʦ ʜʘʥʥʳʤ 

ʄʉʂʊ-ʢʦʨʦʥʘʨʦʛʨʘʬʠʠ 

0 

ɼʘʥʥʳʝ ʕʍʆ-ʂɻ 

ʌʨʘʢʮʠʷ ʚʳʙʨʦʩʘ (%, MÑm) 60,3 Ñ 
1,2 

ʂʦʥʝʯʥʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ (ʤʣ, 

MÑm) 

118 Ñ 35 

ʂʦʥʝʯʥʦ-ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ (ʤʣ, 

MÑm) 

46 Ñ 16,8  

ʉʠʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʘ ʧʨʘʚʦʤ ʞʝʣʫ-

ʜʦʯʢʝ (ʤʤ ʨʪ. ʩʪ., MÑm) 

24,4 Ñ 8,4 

ʅʘʨʫʰʝʥʠʝ ʩʦʢʨʘʪʠʤʦʩʪʠ 3 
ȻɜɔɘɑɣɌəɔɑ: ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ Ɍɍɝɚɗɪɞəɚɏɚ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ (% ɚɞ ɚɍ-

ɥɑɏɚ ɣɔɝɗɌ) ɔ Ɏ Ɏɔɐɑ ɝɜɑɐəɑɕ ɔ ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ (MÑm).    
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ [14]. ȳɌɛɔɝɨ ɝɢɔəɞɔɏɜɌɠɔ-

ɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɚɝɟɥɑɝɞɎɗɫɗɔ ɣɑɜɑɓ 18-24 

ɣɌɝɌ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɕ ɔəɦɑɖɢɔɔ 550 ȸȭɖ 

ȼɀȻ. Ȼɚ ɚɖɚəɣɌəɔɔ ɝɖɌəɔɜɚɎɌəɔɫ ɝ 99mȾɝ-

ɗɑɕɖɚɢɔɞɌɘɔ ɛɜɚɎɚɐɔɗɔ ɛɑɜɠɟɓɔɚəəɟɪ ɝɢɔəɞɔ-

ɏɜɌɠɔɪ ɘɔɚɖɌɜɐɌ ɝ 99mȾɝ-ɘɑɞɚɖɝɔ-ɔɓɚɍɟɞɔɗ-

ɔɓɚəɔɞɜɔɗɚɘ (99mȾɝ-ȸȴȭȴ) (çȾɑɡəɑɞɜɔɗ, 99mȾɝè, 

ȺȬȺ çȰɔɌɘɑɐè, ȼɚɝɝɔɫ) Ɏ ɛɚɖɚɑ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ 

ɛɜɚɞɚɖɚɗɟ. Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔ əɌ 

ɐɎɟɡɐɑɞɑɖɞɚɜəɚɕ ɏɌɘɘɌ-ɖɌɘɑɜɑ çPhilips-Forteè. 

Ȯ ɐɌɗɨəɑɕɤɑɘ ɝɢɔəɞɔɏɜɌɘɘɧ, ɛɚɗɟɣɑəəɧɑ Ɏ 

ɚɍɚɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɝɚɎɘɑɥɌɗɔ ɐɗɫ ɟɞɚɣəɑəɔɫ 

ɗɚɖɌɗɔɓɌɢɔɔ ɚɣɌɏɚɎ əɌɖɚɛɗɑəɔɕ 99m Tc-

ɗɑɕɖɚɢɔɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɝɑɜɐɢɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɌɖɑɞɌ ɛɜɔɖɗɌɐəɧɡ ɛɜɚɏɜɌɘɘ çJet StreamÈ 

Workspace Rel ease 2.5è (Philips) ɔ ɛɜɚɏɜɌɘɘəɚɏɚ 

ɛɜɔɗɚɒɑəɔɫ çFusionè. Ƚ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏɝɞɜɚ-

ɑəəɚɕ Ɏ ɛɜɔɗɚɒɑəɔɑ ɠɟəɖɢɔɔ ROI (çɚɍɎɑɐɑəɔɑ 

ɓɚəɧ ɔəɞɑɜɑɝɌè) ɛɜɚɎɚɐɔɗɚɝɨ ɔɓɘɑɜɑəɔɑ ɝɣɑɞɌ 

ɔɘɛɟɗɨɝɚɎ Ɏ çɓɚəɑ ɔəɞɑɜɑɝɌè Ɏ ɚɍɗɌɝɞɔ ɘɔɚɖɌɜ-

ɐɌ ɔ Ɏ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ (ɩɖɝɞɜɌɖɌɜ-

ɐɔɌɗɨəɚ), ɌəɌɞɚɘɔɣɑɝɖɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɛɜɌ-

Ɏɚɘɟ ɗɑɏɖɚɘɟ. Ȭɖɖɟɘɟɗɫɢɔɪ ȼɀȻ ɝɣɔɞɌɗɔ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɕ, ɑɝɗɔ ɚɣɌɏ ɍɧɗ ɗɚɖɌɗɔɓɚɎɌə Ɏ ɚɍɗɌ-

ɝɞɔ ɘɔɚɖɌɜɐɌ ɔ ɝɚɚɞəɚɤɑəɔɑ çɚɣɌɏ/ ɗɑɏɖɚɑè 

ɛɜɑɎɧɤɌɗɚ 1,4 [15]. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ Ɏ ɜɑɒɔɘɑ 

ɒɔɜɚɛɚɐɌɎɗɑəɔɫ əɌ ɞɚɘɚɏɜɌɠɑ Vantage Titan 

(Toshiba) 1,5 Ⱦɗ ɝ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɔ ɛɚɗɟ-

ɣɑəɔɑɘ ɔɓɚɍɜɌɒɑəɔɕ ɛɚ ɖɚɜɚɞɖɚɕ ɔ ɐɗɔəəɚɕ 

ɚɝɫɘ ɐɚ ɔ ɣɑɜɑɓ 8 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ (ȺɘəɔɝɖɌə ɔɗɔ ȸɌɏəɑɎɔɝɞ 

ɔɓ ɜɌɝɣɑɞɌ 0,2 ɘɗ əɌ ɖɏ ɘɌɝɝɧ ɞɑɗɌ ɛɌɢɔɑəɞɌ). 

Ƚɜɑɓɧ Ɏɧɛɚɗəɫɗɔ ɚɞ Ɏɑɜɡɟɤɖɔ ɐɚ ɚɝəɚɎɌəɔɫ 

ɝɑɜɐɢɌ ɞɚɗɥɔəɚɕ 8 ɘɘ. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ⱦ1 ɔ Ⱦ2 ɎɓɎɑ-

ɤɑəəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ, Ɏ ɜɑɒɔɘɑ çɖɔəɚè, 

ɐɔəɌɘɔɣɑɝɖɔɡ SSFP ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ, ɏɜɌ-

ɐɔɑəɞəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ çɔəɎɑɜɝɔɫ ð Ɏɚɝ-

ɝɞɌəɚɎɗɑəɔɑè. 

Ȯɚ Ɏɜɑɘɫ ɔəɞɑɜɎɑəɢɔɚəəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɛɜɚɔɓɎɚɐɔɗɔ ɓɌɍɚɜ ɚɍ-

ɜɌɓɢɚɎ ɩəɐɚɘɔɚɖɌɜɐɌ ɐɗɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɔɓ 3 ɟɣɌɝɞɖɚɎ: ɛɚ ɚɐəɚɘɟ ɠɜɌɏɘɑəɞɟ 

ɔɓ Ɏɑɜɡɟɤɖɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȻȲ), Ɏɧɡɚɐ-

əɧɡ ɚɞɐɑɗɚɎ ȻȲ ɔ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ (ȸȲȻ) ɝɚ ɝɞɚɜɚəɧ ȻȲ. ȼɌɓɘɑɜ ɖɌɒɐɚɏɚ 

ɚɍɜɌɓɢɌ ɩəɐɚɘɔɚɖɌɜɐɌ ɝɚɝɞɌɎɗɫɗ å 1ɘɘ2. ȳɌɍɚɜ 

ɚɍɜɌɓɢɚɎ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɝɛɑɢɔɌɗɨəɚ-

ɏɚ ɟɝɞɜɚɕɝɞɎɌ ð ɍɔɚɞɚɘɌ, ɖɚɞɚɜɧɕ ɛɚ ɛɜɚɎɚɐəɔ-

ɖɟ ɐɚɝɞɌɎɗɫɗɔ Ɏ ɝɑɜɐɢɑ. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ɛɜɚ-

ɢɑɐɟɜɧ ɉȸȭ ɖɌɖɔɡ-ɗɔɍɚ ɚɝɗɚɒəɑəɔɕ Ɏ ɔɝɝɗɑɐɟ-

ɑɘɚɕ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ. ȯɔɝɞɚ-

ɗɚɏɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ ɠɔɖɝɔɜɚɎɌɗɔ Ɏ ɠɚɜɘɌ-

ɗɔəɑ ɔ ɟɐɌɗɫɗɔ Ɏɚɐɟ ɔɓ ɞɖɌəɑɕ ɛɟɞɑɘ ɛɜɚɎɚɐɖɔ 

ɣɑɜɑɓ ɜɌɝɞɎɚɜɧ ɝɛɔɜɞɌ ɎɚɓɜɌɝɞɌɪɥɑɕ ɖɚəɢɑə-

ɞɜɌɢɔɔ, ɓɌɞɑɘ ɚɖɜɌɤɔɎɌɗɔ ɏɑɘɌɞɚɖɝɔɗɔə-

ɩɚɓɔəɚɘ, ɞɚɗɟɔɐɔəɚɎɧɘ ɝɔəɔɘ ɔ ɛɚ ɘɑɞɚɐɟ ȮɌə-

ȯɔɓɚəɌ [16]. ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ ɘɔɚɖɌɜ-

ɐɔɞɌ ɝɞɌɎɔɗɔ əɌ ɚɝəɚɎɌəɔɔ ȰɌɗɗɌɝɝɖɔɡ ɖɜɔɞɑ-

ɜɔɑɎ  [17].  

Ⱥɢɑəɖɟ ɏɑəɑɜɌɗɨəɧɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɛɌ-

ɜɌɘɑɞɜɚɎ ɛɜɚɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɌɖɑɞɌ 

ɛɜɔɖɗɌɐəɧɡ ɛɜɚɏɜɌɘɘ çStatisticaè. ȶɚɜɜɑɗɫɢɔ-

ɚəəɧɕ ɌəɌɗɔɓ Ɏɧɛɚɗəɫɗɔ ɘɑɞɚɐɚɘ ȽɛɔɜɘɑəɌ. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɜɌɝɝɣɔɞɧɎɌ-

ɗɔ, ɔɝɛɚɗɨɓɟɫ ROC-ɌəɌɗɔɓ. ɉɞɌɗɚəɚɘ (çɓɚɗɚɞɧɘ 

ɝɞɌəɐɌɜɞɚɘè) ɝɗɟɒɔɗɔ ɜɑɓɟɗɨɞɌɞɧ ɩəɐɚɘɔɚɖɌɜ-

ɐɔɌɗɨəɚɕ ɍɔɚɛɝɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ȽɞɌəɐɌɜɞəɚɑ ɖɗɔəɔɖɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ əɑ ɛɚɓɎɚɗɔɗɚ əɌɘ ɎɧɫɎɔɞɨ Ɏɝɑɡ 

ɛɜɔɓəɌɖɚɎ ɘɔɚɖɌɜɐɔɞɌ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɖɜɔ-

ɞɑɜɔɫɘ NYHA [4,5], əɔ ɟ ɚɐəɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ, 

Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, 

ɣɌɝɞɧɑ ɚɝɞɜɧɑ ɜɑɝɛɔɜɌɞɚɜəɧɑ Ɏɔɜɟɝəɧɑ ɔə-

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.  ȺɉȶȾ ɝ 99mȾɝ-ɗɑɕɖɚɢɔɞɌɘɔ, ɛɚɛɑɜɑɣəɧɑ ɝɜɑɓɧ. 

ȱɐɔəɔɣəɧɕ (Ɍ) ɔ ɘəɚɒɑɝɞɎɑəəɧɑ (ɍ) ɚɣɌɏɔ əɌɖɚɛɗɑəɔɫ 99mTc-ɗɑɕɖɚɢɔɞɚɎ Ɏ ɘɔɚɖɌɜɐɑ ȷȲ. 
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ɠɑɖɢɔɔ, Ɍəɏɔəɧ əɌɍɗɪɐɌɗɔɝɨ Ɏ ɌəɌɘəɑɓɑ ɟ 4 

(11 %) ɎɓɌɔɘɚɝɎɫɓɨ ɛɚɫɎɗɑəɔɫ Ɍɜɔɞɘɔɔ ɝ ɔə-

ɠɑɖɢɔɚəəɧɘ ɓɌɍɚɗɑɎɌəɔɑɘ - ɟ 5 (13,5%) ɚɍɝɗɑ-

ɐɚɎɌəəɧɡ ɗɔɢ. ȿɜɚɎɑəɨ ȽȺɉ ɛɜɑɎɧɤɌɗ 15 

ɘɘ/ɣɌɝ  Ɏ 10 (27%) ɝɗɟɣɌɫɡ, Ƚȼȭ ɝɚɝɞɌɎɗɫɗ ɍɚ-

ɗɑɑ 5 ɘɏ/ɗɔɞɜ ɟ 8 (42%) ɍɚɗɨəɧɡ. Ȼɚ ɐɜɟɏɔɘ ɗɌ-

ɍɚɜɌɞɚɜəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ, ɎɖɗɪɣɌɎɤɔɡ ɚɍɥɔɕ ɔ 

ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓɧ ɖɜɚɎɔ, ɚɞɖɗɚəɑəɔɕ ɚɞ 

əɚɜɘɧ əɑ ɚɞɘɑɣɌɗɚɝɨ. 

Ȼɚ ɐɌəəɧɘ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɏɚ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɝɟɥɑɝɞɎɑəəɚɏɚ ɝəɔɒɑəɔɫ ɠɜɌɖɢɔɔ Ɏɧ-

ɍɜɚɝɌ (ɀȮ) ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ), Ɍ ɞɌɖɒɑ ɟɎɑ-

ɗɔɣɑəɔɫ ɖɚəɑɣəɚ-ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ ɚɍɦɑɘɌ (ȶȰȺ) 

ɔ ɖɚəɑɣəɚ-ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɚɍɦɑɘɌ (ȶȽȺ) ȷȲ Ɏɧ-

ɫɎɗɑəɚ əɑ ɍɧɗɚ, ɚɐəɌɖɚ ɟ 3 (8%) ɛɌɢɔɑəɞɚɎ ɚɞ-

ɘɑɣɌɗɚɝɨ əɌɗɔɣɔɑ ɚɍɗɌɝɞɑɕ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ  

ɏɔɛɚɖɔəɑɓɌ. Ƚɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɟ ɩɞɔɡ ɛɌɢɔɑə-

ɞɚɎ ɛɚ ɐɌəəɧɘ ɩəɐɚɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɍɔɚɛɝɔɔ 

ɍɧɗ ɎɑɜɔɠɔɢɔɜɚɎɌə ɘɔɚɖɌɜɐɔɞ, Ɍ ɞɌɖɒɑ ɔɘɑɗɚ 

ɘɑɝɞɚ əɌɗɔɣɔɑ ɘəɚɒɑɝɞɎɑəəɧɡ ɚɣɌɏɚɎ ɏɔɛɑɜ-

ɠɔɖɝɌɢɔɔ ȼɀȻ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ  ɝɢɔəɞɔɏɜɌɠɔɔ 

ɘɔɚɖɌɜɐɌ ɝ 99mȾɝ-ɗɑɕɖɚɢɔɞɌɘɔ. 

ȻɌɞɚɗɚɏɔɣɑɝɖɌɫ Ɍɖɖɟɘɟɗɫɢɔɫ ɘɑɣɑəɧɡ 

ɖɗɑɞɚɖ Ɏ ɘɔɚɖɌɜɐɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɟ 7 (19%) ɚɍ-

ɝɗɑɐɚɎɌəəɧɡ ɗɔɢ. ȺɣɌɏɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɟɖɌ-

ɓɌəəɚɏɚ ȼɀȻ Ɏ 100% ɝɗɟɣɌɑɎ ɗɚɖɌɗɔɓɚɎɌɗɔɝɨ Ɏ 

ȷȲ ɔ əɚɝɔɗɔ ɚɣɌɏɚɎɧɕ ɡɌɜɌɖɞɑɜ. Ȯ ɚɍɗɌɝɞɔ 

ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȻȲ) ɔ ɛɜɑɐɝɑɜɐɔɕ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɞɨ ɓɚəɧ ɛɚɎɧɤɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɔəɐɔ-

ɖɌɞɚɜɌ əɌɘ əɑ ɟɐɌɗɚɝɨ. ȸəɚɒɑɝɞɎɑəəɧɑ ɚɣɌɏɔ 

(ȼɔɝ. 1 (Ɍ)) ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 3 ɛɌɢɔɑəɞɚɎ ɔ ɑɐɔ-

əɔɣəɧɑ ɚɣɌɏɔ - ɟ 4 ɛɌɢɔɑəɞɚɎ (ȼɔɝ. 1 (ɍ)). ȽɚɎ-

ɘɑɥɑəɔɑ ɚɣɌɏɚɎ Ɍɖɖɟɘɟɗɫɢɔɔ 99mȾɝ-ɗɑɕɖɚɢɔɞɚɎ 

ɝ ɖɚəɞɟɜɌɘɔ ɝɑɜɐɢɌ əɌ ɛɑɜɠɟɓɔɚəəɧɡ ɝɢɔəɞɔ-

ɏɜɌɘɘɌɡ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɗɚɖɌɗɔɓɌɢɔɫ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ əɌɖɚɛɗɑəɔɕ ɔəɐɔɖɌɞɚɜɌ ɜɌɝɛɚɗɌɏɌɗɌɝɨ 

ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ȸȲȻ ð 2 ɝɗɟɣɌɫ, ɍɚɖɚɎɚɕ 

ɝɞɑəɖɑ ð 3 ɝɗɟɣɌɫ, ɛɑɜɑɐəɑɕ ɝɞɑəɖɑ ð 2 ɝɗɟɣɌɫ. 

ȶɜɚɘɑ ɞɚɏɚ, ɌəɌɗɔɓ ɛɑɜɠɟɓɔɚəəɧɡ ɝɢɔəɞɔɏɜɌɘɘ 

ɛɚɖɌɓɌɗ, ɣɞɚ ɝɜɑɐəɔɕ ɜɌɓɘɑɜ ɐɑɠɑɖɞɚɎ əɌɖɚɛ-

ɗɑəɔɫ 99mȾɝ-ȸȴȭȴ Ɏ ɘɔɚɖɌɜɐɑ ȷȲ ɝɚɝɞɌɎɔɗ 

3,75%Ñ0,88 (ɘɌɡ ð 9%). Ȼɜɔ ɩɞɚɘ ɘɑɝɞɌ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ ɟɣɌɝɞɖɚɎ ɏɔɛɚɛɑɜɠɟɓɔɔ ɔ ɚɣɌɏɚɎ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɕ Ɍɖɖɟɘɟɗɫɢɔɔ 99mȾɝ-ɗɑɕɖɚɢɔɞɚɎ əɑ 

ɝɚɎɛɌɐɌɗɔ əɔ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɚɍɜɌɓɢɚɎ ɩəɐɚɘɔɚɖɌɜɐɌ ɔɓ 37 ɛɌɢɔɑəɞɚɎ 

ɘɔɚɖɌɜɐɔɞ ɍɧɗ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌə 

ɟ 9 (24,3 %) ɍɚɗɨəɧɡ (ȼɔɝ. 2 (Ɍ)), ɘɔɚɖɌɜɐɔɚɝɖɗɑ-

ɜɚɓ (ȼɔɝ. 2 (ɍ)) ɎɧɫɎɗɑə ɟ 28 (75,7 %) ɔ ɔəɠɔɗɨ-

ɞɜɌɞɔɎəɚ-əɑɖɜɚɞɔɣɑɝɖɔɕ ɎɌɝɖɟɗɔɞ ð ɟ 1 ɍɚɗɨəɚ-

ɏɚ. Ȼɜɔ ɩɞɚɘ ɘɔɚɖɌɜɐɔɚɝɖɗɑɜɚɓ ɝɚɣɑɞɌɗɝɫ ɝ 

ɘɔɚɢɔɞɚɗɔɓɚɘ ɟ 2 (5,4 %) ɛɌɢɔɑəɞɚɎ, ɝ ɏɔɝɞɔɚ-

ɗɔɘɠɚɢɔɞɌɜəɚɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ ð ɟ 3 (8,1 %), ɝ 

ɐɜɟɏɔɘɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ ɘɔɚ-

ɖɌɜɐɌ (ɗɔɛɚɘɌɞɚɓ, ɏɔɛɑɜɞɜɚɠɔɫ ɔɗɔ ɐɔɝɞɜɚɠɔɫ 

ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ) ð ɟ 23 (61,2%) ɚɍɝɗɑɐɚɎɌəəɧɡ 

ɗɔɢ. 

ȽɚɛɚɝɞɌɎɗɑəɔɑ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɐɌə-

əɧɡ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 99mȾɝ-

ɗɑɕɖɚɢɔɞɚɎ, ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɚ əɌɗɔɣɔɑ 5 ɔɝɞɔəəɚ-

ɛɚɗɚɒɔɞɑɗɨəɧɡ, 27 ɔɝɞɔəəɚ-ɚɞɜɔɢɌɞɑɗɨəɧɡ, 3 

ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɔ 2 ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ 

ɜɑɓɟɗɨɞɌɞɌ.  ȿ 1 ɛɌɢɔɑəɞɌ ɝ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ 

əɌɖɚɛɗɑəɔɫɘɔ ȼɀȻ əɌ ɝɢɔəɞɔɏɜɌɘɘɌɡ ɛɚ ɐɌə-

əɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌə ɔəɠɔɗɨɞɜɌɞɔɎəɚ-əɑɖɜɚɞɔɣɑɝɖɔɕ 

ɎɌɝɖɟɗɔɞ. ɉɞɚɞ ɝɗɟɣɌɕ ɍɧɗ ɚɞəɑɝɑə əɌɘɔ ɖ ɣɔɝɗɟ 

ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȺɉȶȾ ɝ 
99mȾɝ-ɗɑɕɖɚɢɔɞɌɘɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɡ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ, ɛɚ əɌɤɔɘ ɐɌəəɧɘ, 

ɝɚɝɞɌɎɔɗɌ 62%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 93%, ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ð 85%.  

ȻɚɫɎɗɑəɔɑ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌ-

ɞɚɎ Ɏ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɚɓɘɚɒəɚ Ɏɝɗɑɐ-

ɝɞɎɔɑ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɉȸȭ. ȶɜɚɘɑ ɞɚ-

ɏɚ, 2 ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɌ ɍɧɗɔ ɚɞ-

ɘɑɣɑəɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɍɘɔɗɚɔɐɚɓɚɘ ɔ ɔəɠɔɗɨ-

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2.  ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɘɔɖɜɚɛɜɑɛɌɜɌɞɧ ɩəɐɚɘɔɚɖɌɜɐɌ ɛɌɢɔɑəɞɚɎ ɝ ɀȻ. 

Ɍ ð ɛɜɔɘɑɜ ɐɔɠɠɟɓəɚɏɚ ɗɔɘɠɚɢɔɞɌɜəɚɏɚ ɘɔɚɖɌɜɐɔɞɌ (ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɧ ɖɗɑɞɚɣəɧɑ ɔəɠɔɗɨɞɜɌɞɧ).  

ɍ ð ɛɜɔɘɑɜ ɘɔɚɖɌɜɐɔɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. ȽɚɑɐɔəɔɞɑɗɨəɌɫ ɞɖɌəɨ (ɚɖɜɌɝɖɌ ɛɚ ȮɌə-ȯɔɓɚəɟ), ɣɑɜəɧɑ 

ɝɞɜɑɗɖɔ ð ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɕ ɠɔɍɜɚɓ. 
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ɞɜɌɞɔɎəɚ-əɑɖɜɚɞɔɣɑɝɖɔɘ ɎɌɝɖɟɗɔɞɚɘ. ȸɚɒəɚ 

ɛɚɗɌɏɌɞɨ, ɣɞɚ Ɏ ɐɌəəɧɡ ɝɗɟɣɌɫɡ əɌɖɚɛɗɑəɔɑ 

ȼɀȻ Ɏɛɚɗəɑ ɓɌɖɚəɚɘɑɜəɚ ɎɎɔɐɟ ɝɛɑɢɔɠɔɖɔ Ɏɧ-

ɫɎɗɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ. ȾɌɖ, ɛɜɔ ɎɌɝɖɟɗɔɞɑ 

əɌɜɫɐɟ ɝ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ 

ɛɚɎɜɑɒɐɑəɔɫ ɘɑɗɖɔɡ ɝɚɝɟɐɚɎ ɚɞɘɑɣɌɪɞɝɫ ɔ 

ɛɜɔɓəɌɖɔ ɎɚɝɛɌɗɑəɔɫ ɞɌɖɔɑ, ɖɌɖ ɛɚɗɔɘɚɜɠəɚ-

ɖɗɑɞɚɣəɌɫ ɔ ɗɔɘɠɚɏɔɝɞɔɚɢɔɞɌɜəɌɫ ɔəɠɔɗɨɞɜɌ-

ɢɔɫ, əɑɖɜɚɓ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ ɔ ɞ.ɐ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɝɑɜɐɢɌ 

ɚɞɑɖ əɌ Ⱦ2-Ȯȴ ɔ ɏɔɛɑɜɑɘɔɫ əɌ ɜɌəəɔɡ ɛɚɝɞɖɚə-

ɞɜɌɝɞəɧɡ Ⱦ1-Ȯȴ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɚɝɞɜɚɏɚ ɘɔɚ-

ɖɌɜɐɔɞɌ [18], əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ əɔ ɟ ɚɐəɚɏɚ 

ɚɍɝɗɑɐɚɎɌəəɚɏɚ ɛɌɢɔɑəɞɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɟ 19 

ɔɓ 22 ɍɚɗɨəɧɡ ɔɘɑɗɌ ɘɑɝɞɚ ɓɌɐɑɜɒɖɌ ɎɧɘɧɎɌ-

əɔɫ ɛɌɜɌɘɌɏəɑɞɔɖɌ (LGE) əɌ ɛɚɓɐəɔɡ ɛɚɝɞɖɚə-

ɞɜɌɝɞəɧɡ Ⱦ1-Ȯȴ (ȼɔɝ. 3 (Ɍ, ɍ)), ɟɖɌɓɧɎɌɪɥɌɫ əɌ 

əɌɗɔɣɔɑ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɘɔɚɖɌɜɐɑ. 

ȰɌəəɧɕ ɛɜɔɓəɌɖ  ɫɎɗɫɑɞɝɫ ɞɌɖɒɑ ɚɐəɔɘ ɔɓ 

ȸȼȾ-ɖɜɔɞɑɜɔɑɎ ɘɔɚɖɌɜɐɔɞɌ Lake Louise [18]. Ȯ 

ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɏɜɟɛɛɑ ɘɔɚɖɌɜɐɔɞ ɍɧɗ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌə ɟ 5 ɍɚɗɨəɧɡ. ȻɚɖɌɓɌɞɑ-

ɗɔ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ LGE Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɗɌ-

ɞɑəɞəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɘɔɚɖɌɜɐɑ 

ɍɚɗɨəɧɡ ɝ ɀȻ ɝɚɝɞɌɎɔɗɔ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 

100%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 15%, ɞɚɣəɚɝɞɨ ð36%.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɝɜɌɎəɑəɔɫ ɜɌɐɔɚəɟɖɗɔɐ-

əɧɑ ɘɑɞɚɐɧ ɛɜɑɎɚɝɡɚɐɔɗɔ ȸȼȾ ɝɑɜɐɢɌ ɛɚ ɛɚɖɌ-

ɓɌɞɑɗɫɘ ɝɛɑɢɔɠɔɣəɚɝɞɔ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɕ Ɏɧ-

ɍɚɜɖɑ ɍɚɗɨəɧɡ. Ȼɜɔɣɔəɚɕ ɩɞɚɘɟ ɘɚɏɟɞ ɍɧɞɨ 

ɜɌɓəɧɑ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔəɢɔɛɧ ɐɔɌ-

ɏəɚɝɞɔɖɔ, əɌ ɖɚɞɚɜɧɡ ɚɝəɚɎɌəɧ ɝɜɌɎəɔɎɌɑɘɧɑ 

əɌɘɔ ɘɑɞɚɐɧ. ȶɜɚɘɑ ɞɚɏɚ, əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ 

ɛɚɗɌɏɌɪɞ, ɣɞɚ ɝəɔɒɑəɔɑ ɝɛɑɢɔɠɔɣəɚɝɞɔ ȸȼȾ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɘɔɚɖɌɜɐɔɞɚɎ ɛɜɚɔɝɡɚɐɔɞ ɛɚ ɘɑɜɑ 

ɟɎɑɗɔɣɑəɔɫ ɐɌɎəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝ-

ɝɌ, ɔɓ-ɓɌ ɟɘɑəɨɤɑəɔɫ ɎɧɜɌɒɑəəɧɡ ɚɞɑɖɌ ɔ ɏɔ-

ɛɑɜɑɘɔɔ, Ɍ ɑɐɎɌ ɓɌɘɑɞəɧɑ ɌɗɨɞɑɜəɌɞɔɎəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɘɔɚɖɌɜɐɌ ɐɚɝɞɌɞɚɣəɚ ɞɜɟɐəɚ ɚɞɗɔɣɔɞɨ 

ɚɞ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ [19]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɜɌɍɚɞɑ ɛɚɖɌɓɌəɚ, ɣɞɚ Ɏ 

24 % ɝɗɟɣɌɑɎ ɛɜɔɣɔəɚɕ çɔɐɔɚɛɌɞɔɣɑɝɖɚɕè ɠɚɜ-

ɘɧ ɀȻ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɗɌɞɑəɞəɧɕ ɗɔɘɠɚɢɔ-

ɞɌɜəɧɕ ɔɗɔ ɛɚɗɔɘɚɜɠəɚɖɗɑɞɚɣəɧɕ ɘɔɚɖɌɜɐɔɞ. 

ɉɞɔ ɐɌəəɧɑ ɛɚɗəɚɝɞɨɪ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɜɑɓɟɗɨɞɌ-

ɞɌɘɔ, ɚɛɟɍɗɔɖɚɎɌəəɧɘɔ ɐɜɟɏɔɘɔ ɔɝɝɗɑɐɚɎɌɞɑ-

ɗɫɘɔ [3,20,21]. Ⱥɐəɔɘ ɔɓ ɘɑɞɚɐɚɎ ɛɑɜɎɔɣəɚɕ 

əɑɔəɎɌɓɔɎəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɘɔɚɖɌɜɐɔɌɗɨəɚɏɚ 

ɎɚɝɛɌɗɑəɔɫ ɛɜɔ ɟɖɌɓɌəəɚɘ əɌɜɟɤɑəɔɔ ɜɔɞɘɌ 

ɝɑɜɐɢɌ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɝɢɔəɞɔɏɜɌɠɔɫ ɝ 99mȾɝ-

ɗɑɕɖɚɢɔɞɌɘɔ, ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ 

ɛɜɚɝɞɚɕ ɔ ɐɑɤɑɎɚɕ ɛɜɚɢɑɐɟɜɚɕ ɝ Ɏɧɝɚɖɔɘɔ ɛɚ-

ɖɌɓɌɞɑɗɫɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ. 

ȻɜɑɐɝɞɌɎɗɑəəɧɕ ɜɌɐɔɚəɟɖɗɔɐəɧɕ ɘɑɞɚɐ, ɛɚ 

əɌɤɑɘɟ ɘəɑəɔɪ, ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɞɌɖɒɑ ɔ 

ɐɗɫ ɚɞɍɚɜɌ ɛɌɢɔɑəɞɚɎ ɝ ɀȻ əɌ Ɏɧɛɚɗəɑəɔɑ ɛɜɚ-

ɢɑɐɟɜɧ ɩəɐɚɘɔɚɖɌɜɐɔɌɗɨəɚɕ ɍɔɚɛɝɔɔ. 
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    ȶȷȴȹȴɃȱȽȶȬɋ ȺɂȱȹȶȬ ȰȬȹȹɇɁ ȶȾ ȴ ȸȼȾ Ȼȼȴ ȺȽȾȼȺȸ ȻȬȹȶȼȱȬȾȴȾȱ 
 

ɄɌɍɟəɔə Ȭ.Ȯ., ȬɜɌɍɗɔəɝɖɔɕ Ȭ.Ȯ., ȭɑɐɔə Ȯ.Ȯ.,  

ȽɔɐɚɜɚɎɌ Ɋ.Ȯ., ȷɟɖɔə Ȭ.Ɋ., ɄɔɖɚɎ Ȱ.Ȯ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɑəɔɑ ȶȾ ɔ ȸȼȾ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɠɚɜɘɌɡ ɚɝɞɜɚɏɚ ɛɌə-

ɖɜɑɌɞɔɞɌ, ɚɛɞɔɘɔɓɌɢɔɫ ɞɑɜɘɔəɚɗɚɏɔɔ ɐɗɫ ɚɛɔɝɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɝ ɛɚɓɔɢɔɕ ɚɛɜɑɐɑɗɑəɔɫ ɚɛɞɔɘɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯɝɑɏɚ ɔɝɝɗɑɐɚɎɌəɚ 393 ɍɚɗɨəɧɡ ɚɝɞɜɧɘ ɛɌəɖɜɑɌɞɔɞɚɘ, ɝ 

ɛɜɔɘɑəɑəɔɑɘ ȶȾ, ȸȼȾ, ȿȳȴ. ȻɑɜɎɌɫ ɏɜɟɛɛɌ ɝɚɝɞɚɫɗɌ ɔɓ 198 ɣɑɗɚɎɑɖ ɝ ɚɝɞɜɧɘ ɛɌəɖɜɑɌ-

ɞɔɞɚɘ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɗɑɣɑəɔɔ Ɏ ȯȶȭ ɔɘ Ƚ. Ȼ. ȭɚɞɖɔəɌ Ȯ ɩɞɚɕ ɏɜɟɛɛɑ ɐɔɌɏəɚɝɞɔɖɌ ɔ 

ɗɑɣɑəɔɑ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ ɛɜɚɎɚɐɔɗɔɝɨ ɛɚ ɝɞɌəɐɌɜɞɌɘ, ɛɜɔəɫɞɧɘ Ɏ ȯȶȭ ɔɘ. Ƚ. Ȼ. 

ȭɚɞɖɔəɌ Ɏ 2006 ɏɚɐɟ. ȮɞɚɜɌɫ ɏɜɟɛɛɌ ɝɚɝɞɚɫɗɌ ɔɓ 195 ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘ ɛɌəɖɜɑɌɞɔ-

ɞɚɘ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ Ɏ ȯȶȭ ɔɘ. Ƚ.Ȼ. ȭɚɞɖɔəɌ. Ȯɚ Ɏɞɚɜɚɕ ɏɜɟɛ-

ɛɑ əɌɜɫɐɟ ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ ɘɑɞɚɐɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɍɧɗ ɛɜɔɘɑəɑə əɚɎɧɕ Ɍɗ-

ɏɚɜɔɞɘ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ȺȻ, ɚɝəɚɎɌəəɧɕ əɌ ɜɌɓɜɌɍɚ-

ɞɌəəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɐɑɝɞɜɟɖɞɔɎəɚ-ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɛɜɔ 

ɚɝɞɜɚɘ ɛɌəɖɜɑɌɞɔɞɑ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɔɓɟɣɑəɔɔ ȶȾ ɔ ȸȼȾ ɛɜɚɎɑɐɑəəɧɡ Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ 

ɚɛɔɝɌəɧ ɐɑɝɞɜɟɖɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ, ɎɚɓəɔɖɌɪɥɔɑ Ɏ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɑ ɔ ɓɌɍɜɪ-

ɤɔəəɚɕ ɖɗɑɞɣɌɞɖɑ. Ȼɜɑɐɗɚɒɑəɧ ɚɛɞɔɘɔɓɔɜɚɎɌəəɧɑ ɚɛɜɑɐɑɗɑəɔɫ ɔɓɘɑəɑəɔɕ, ɎɚɓəɔɖɌ-

ɪɥɔɡ ɛɜɔ ɚɝɞɜɚɘ ɛɌəɖɜɑɌɞɔɞɑ. ȭɧɗɌ ɛɜɑɐɗɚɒɑəɌ ɖɗɌɝɝɔɠɔɖɌɢɔɫ, ɜɌɓɐɑɗɫɪɥɌɫ ɍɚɗɨ-

əɧɡ əɌ 4 ɖɗɌɝɝɌ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɐɑɝɞɜɟɖɞɔɎəɚ-ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ, ɚɝəɚɎɌəəɌɫ 

əɌ ɜɑɓɟɗɨɞɌɞɌɡ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɕ. Ȱɑɗɑəɔɑ ɍɚɗɨəɧɡ əɌ ɖɗɌɝɝɧ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɐɑɝɞɜɟɖ-

ɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ ɛɚɓɎɚɗɔɗɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚ ɛɚɐɡɚɐɔɞɨ ɖ ɗɑɣɑəɔɪ ɛɌɢɔɑəɞɚɎ. Ȼɜɔ 

Ɏɧɍɚɜɑ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ ɚɝəɚɎɧɎɌɗɔɝɨ əɌ ɐɌəəɧɡ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɚɞɜɌɒɌɪɥɔɡ 

ɝɞɜɟɖɞɟɜɟ, ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɏɜɌəɔɢɧ ɔɓɘɑəɑəɔɕ.  

Ⱥɍɝɟɒɐɑəɔɑ. Ⱦɚɣəɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɜɌɓɘɑɜɚɎ ɔ ɖɚəɞɟɜɚɎ ɒɔɐɖɚɝɞəɧɡ ɝɖɚɛɗɑəɔɕ 

ɚɣɑəɨ ɎɌɒəɚ ɍɧɗɚ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɝɜɚɖɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȼɜɔ ɘɌɗɚɎɧ-

ɜɌɒɑəəɚɘ ɖɗɌɝɝɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɍɚɗɨɤɔəɝɞɎɚ ɍɚɗɨəɧɡ ɍɧɗɚ ɛɜɚɗɑɣɑəɚ ɖɚəɝɑɜɎɌɞɔɎ-

əɚ.   Ȼɜɔɘɑəɑəɔɑ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɛɚɘɚɏɗɚ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɛɜɑɐɛɚɣɑɝɞɨ 

ɘɌɗɚɔəɎɌɓɔɎəɧɑ ɘɑɞɚɐɧ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɎɧɝɚɖɚɞɜɌɎɘɌɞɔɣəɧɘ ɗɌɛɌɜɚɞɚɘəɧɘ 

ɚɛɑɜɌɢɔɫɘ.  

ȳɌɖɗɪɣɑəɔɑ. ȿɝɚɎɑɜɤɑəɝɞɎɚɎɌəəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɖɚɘɛɗɑɖɝ, ɝɚɝɞɚɫɥɔɕ ɔɓ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɞɫɒɑɝɞɔ  ɎɚɝɛɌɗɔɞɑɗɨəɚ-ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ ɛɜɔ ɚɝɞɜɚɘ ɛɌəɖɜɑɌ-

ɞɔɞɑ ɔ ɌɗɏɚɜɔɞɘɌ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɓɎɚɗɫɑɞ ɌɐɑɖɎɌɞəɚ ɚɝɟ-

ɥɑɝɞɎɗɫɞɨ Ɏɧɍɚɜ ɝɛɚɝɚɍɚɎ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ, ɣɞɚ əɑ ɘɑəɑɑ ɎɌɒəɚ, ɝɜɚɖɚɎ ɔɡ 

ɛɜɔɘɑəɑəɔɫ. ȾɚɣəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɒɔɐɖɚɝɞəɧɡ ɝɖɚɛɗɑəɔɕ ɛɚɓɎɚɗɫɑɞ ɜɌɝɤɔɜɔɞɨ ɛɚɖɌ-

ɓɌəɔɫ ɐɗɫ ɣɜɑɝɖɚɒəɚɏɚ ɐɜɑəɔɜɚɎɌəɔɫ ɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɛɜɑɐɚɞɎɜɌɞɔɞɨ əɑɒɑɗɌɞɑɗɨəɧɑ 

ɗɌɛɌɜɚɞɚɘəɧɑ ɚɛɑɜɌɢɔɔ, Ɍ ɑɝɗɔ ɚəɔ Ɏɝɑ ɒɑ ɛɚɖɌɓɌəɧ - Ɏɧɛɚɗəɔɞɨ ɔɡ Ɏ ɍɚɗɑɑ ɛɚɓɐəɔɑ 

ɝɜɚɖɔ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 
ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ), ɚɝɞɜɧɕ ɛɌəɖɜɑɌɞɔɞ (ȺȻ), ɛɌəɖɜɑɚəɑɖɜɚɓ (Ȼȹ). 

 

ȽLINICAL EVALUATION OF CT AND MRI DATA IN ACUTE PANCREATITIS 

 

Shabunin  A.V., Arablinskiy  A.V., Bedin  V.V.,  

                          Sidorova Yu.V., Lukin A.Yu., Shikov D.V.  
 

urpose.  To evaluate CT and MRI data in different forms of acut e pancreatitis, to 

optimize terminology in order to describe the research results from the point of d e-

veloping the optimal treatment strategy.  

Materials and methods.  A total of 393 patients with acute pancreatitis were exa m-
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ined in S.P. Botkin municipal cl inical hospital with the help of ultr asound, CT and MRI. The 

first group of 198 patients were treated and diagnosed according to the general hospital pr o-

tocols, which had been accepted since 2006. The second group of 195 patients underwent 

treatment using new diagnostic strategy developed in the hospital. Along with standard d i-

agnostic methods and treatment, new algorithm of radiology diagnostics in acute pancreat i-

tis has been applied in the second group based on the spread of a d estructive inflammatory 

pro cess within the acute pancreatitis.  

Results.  During the evaluation of CT and MRI data in the first group of patients d e-

structive changes in the pancreas and retroperitoneal fat were described. Optimized term i-

nology was proposed to that changes that occurr ed within the acute pancreatitis. The class i-

fication that had been proposed divided patients into 4 classes based on the results of CT 

studies and the extension of a destructive inflammatory process. This allowed developing a 

differentiated approach to the  patientõs treatment. The exact determination of the liquid 

clusterõs size and contours was very important in determining the timing of operation. This 

strategy allowed treating more patients using conservative methods. It helped increasing the 

number of p atients who underwent minimally invasive treatment. It also allowed preventing 

early stages laparotomy and significantly decreased the total number of laparotomy.  

Conclusions.  Improved diagnostic system based on classifying the severity of i n-

flammatory and  destructive process within the acute pancreatitis and the application of r a-

diol ogy diagnostics algorithm helps to adequately choose the surgical treatment and, just as 

importantly, the timing of its application. Accurate visualization of liquid clusters a llows e x-

panding the indications for percutaneous drainage, in some cases, prevent unwelcome lap a-

rotomy and, if it is still necessary to be performed, to do in a latter period.  

 
Keywords: computed tomography (CT), magnetic resonance tomography 

(MRI), acute pancreatitis (AP), pancreatic necrosis (PN).  

 
 

ɝɞɜɧɕ ɛɌəɖɜɑɌɞɔɞ ɝɜɑɐɔ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɓɌəɔɘɌɑɞ ɚɝɚɍɚɑ ɘɑ-

ɝɞɚ ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ ɠɚɜɘ ɞɫɒɑɗɚɏɚ 

ɞɑɣɑəɔɫ, ɎɧɓɧɎɌɪɥɔɡ əɌɔɍɚɗɨɤɔɑ ɝɗɚɒəɚɝɞɔ 

ɛɜɔ ɗɑɣɑəɔɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ Ɏɧɝɚɖɔɘ 

ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɛɚɗɔɚɜɏɌəəɧɡ əɌɜɟɤɑəɔɕ ɔ 

ɝɑɛɝɔɝɌ, ɫɎɗɫɪɥɔɡɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ ɛɜɔɣɔ-

əɌɘɔ ɝɘɑɜɞɔ ɍɚɗɨəɧɡ ɛɜɔ ɩɞɚɘ ɓɌɍɚɗɑɎɌəɔɔ [1, 

2, 4, 5, 10, 12].  

ȶɗɪɣɑɎɚɑ ɘɑɝɞɚ Ɏ ɛɑɜɑɣəɑ ɎɚɛɜɚɝɚɎ, Ɏɚɓ-

əɔɖɌɪɥɔɡ ɛɜɔ ɗɑɣɑəɔɔ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ, 

ɓɌəɔɘɌɑɞ ɛɜɚɍɗɑɘɌ ɚɛɜɑɐɑɗɑəɔɫ ɛɚɖɌɓɌəɔɕ ɐɗɫ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ Ɏɧɍɚɜ ɚɛɞɔɘɌɗɨəɚɏɚ 

ɝɛɚɝɚɍɌ. ȸəɚɏɚɚɍɜɌɓɔɑ ɠɚɜɘ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌ-

ɞɔɞɌ ɐɔɖɞɟɑɞ əɑɝɞɌəɐɌɜɞəɧɕ ɛɚɐɡɚɐ ɖ ɜɑɤɑəɔɪ 

ɩɞɚɕ ɓɌɐɌɣɔ [2, 6, 7, 8, 10, 13].  

ȽɚɓɐɌɞɑɗɔ ɝɟɥɑɝɞɎɟɪɥɔɡ ɖɗɌɝɝɔɠɔɖɌɢɔɕ, 

ɔɝɛɚɗɨɓɟɪɥɔɡɝɫ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɐɗɫ 

ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɝɚɞɜɟɐəɔɣɑɝɞɎɌ, ɞɌɖɔɡ 

ɖɌɖ  ȬɞɗɌəɞɌ 1992 ɔ ȭɌɗɨɞɌɓɌɜ 1990 ɚɞɎɚɐɔɗɔ 

ɏɗɌɎəɟɪ ɜɚɗɨ ɚɛɜɑɐɑɗɑəɔɪ ɞɫɒɑɝɞɔ ɓɌɍɚɗɑɎɌ-

əɔɫ. ȺɐəɌɖɚ ɔɡ ɚɛɜɑɐɑɗɑəɔɫ ɟɝɞɌɜɑɗɔ ɔ ɞɜɑɍɟ-

ɪɞ ɝɑɜɨɑɓəɚɏɚ ɛɑɜɑɝɘɚɞɜɌ. ȸəɚɒɑɝɞɎɚ ɜɌɍɚɞ 

ɍɧɗɚ ɛɚɝɎɫɥɑəɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɚɝɞɜɚɏɚ ɛɌə-

ɖɜɑɌɞɔɞɌ, ɚɐəɌɖɚ ɐɚ ɝɔɡ ɛɚɜ əɑ əɌɕɐɑəɚ ɑɐɔ-

əɚɏɗɌɝɔɫ Ɏ ɞɑɜɘɔəɚɗɚɏɔɔ, ɛɜɔɘɑəɫɑɘɚɕ ɛɜɔ 

ɚɛɜɑɐɑɗɑəɔɔ ɔɓɘɑəɑəɔɕ, ɎɧɫɎɗɑəəɧɡ ɛɜɔ ɩɞɚɘ 

ɓɌɍɚɗɑɎɌəɔɔ [1, 7, 10, 11, 14, 15]. 

ȽɌɘɧɘɔ ɔəɠɚɜɘɌɞɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ, ɚɞ-

ɜɌɒɌɪɥɔɘɔ əɌɔɍɚɗɑɑ ɞɚɣəɟɪ ɖɌɜɞɔəɟ ɛɜɔ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ, ɫɎɗɫɪɞɝɫ ȶȾ ɔ 

ȸȼȾ. Ȯɚɓɜɚɝɤɔɑ ɖɗɔəɔɣɑɝɖɔɑ ɞɜɑɍɚɎɌəɔɫ ɐɔɖ-

ɞɟɪɞ ɍɚɗɑɑ ɞɚɣəɚɑ ɚɛɔɝɌəɔɑ ɔəɠɚɜɘɌɢɔɔ, ɛɚɗɟ-

ɣɑəəɚɕ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɩɞɔɡ ɘɑɞɚɐɚɎ, ɚɞɜɌ-

ɒɌɪɥɑɑ əɑ ɞɚɗɨɖɚ ɘɌɝɤɞɌɍɧ ɛɌəɖɜɑɌɞɚɏɑəəɚɕ 

ɐɑɝɞɜɟɖɢɔɔ, əɚ ɔ ɝɞɜɟɖɞɟɜɟ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑ-

əɑəɔɕ ɔ ɟɖɌɓɌəɔɑ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɝɟɞɝɞɎɔɫ 

Ɏɞɚɜɔɣəɚɕ ɔəɠɑɖɢɔɔ [2, 3, 4, 8, 13].  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔ-

əɚɏɚ ɌɗɏɚɜɔɞɘɌ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

əɌɍɗɪɐɑəɔɫ ɍɚɗɨəɧɡ ɝ ɚɝɞɜɧɘ ɛɌəɖɜɑɌɞɔɞɚɘ 

ɛɜɔ ɛɚɘɚɥɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȼɑ-

ɜɔɚɐɔɣəɚɝɞɨ ȶȾ ɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ ɎɧɍɔɜɌɑɞ-

ɝɫ ɐɗɫ ɖɌɒɐɚɏɚ ɍɚɗɨəɚɏɚ ɔəɐɔɎɔɐɟɌɗɨəɚ. ȼɌɓəɚ-

ɏɗɌɝɔɫ ɔ ɚɤɔɍɖɔ, ɎɚɓəɔɖɌɪɥɔɑ ɛɜɔ ɚɛɔɝɌəɔɔ 

ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏɑɐɟɞ ɖ ɞɌɖɞɔɣɑɝɖɔɘ ɚɤɔɍɖɌɘ 

ɛɜɔ ɗɑɣɑəɔɔ ɍɚɗɨəɧɡ ɚɝɞɜɧɘ ɛɌəɖɜɑɌɞɔɞɚɘ. 

ȹɌɛɜɔɘɑɜ, ɛɜɔ  ɗɌɛɌɜɚɞɚɘɔɫɡ, Ɏɧɛɚɗəɑəəɧɡ Ɏ 

ɜɌəəɔɑ ɝɜɚɖɔ, ɖɚɏɐɌ ɑɥɑ əɑ ɛɜɚɔɓɚɤɑɗ ɛɜɚɢɑɝɝ 

ɚɞɏɜɌəɔɣɑəɔɫ, ɣɌɝɞɚ ɎɚɓəɔɖɌɪɞ ɞɌɖɔɑ ɚɛɌɝəɧɑ 

ɚɝɗɚɒəɑəɔɫ, ɖɌɖ ɝɑɛɝɔɝ ɔ  ɛɌəɖɜɑɌɞɚɏɑəəɧɕ 

ɤɚɖ, ɛɜɔɎɚɐɫɥɔɑ ɖ ɝɘɑɜɞɔ ɍɚɗɨəɧɡ. ȹɌɛɜɚɞɔɎ, 

ɛɜɔ əɌɗɔɣɔɔ ɓɌɍɜɪɤɔəəɧɡ ɒɔɐɖɚɝɞəɧɡ ɝɖɚɛ-

ɗɑəɔɕ, ɐɚɝɞɟɛəɧɡ ɐɗɫ ɘɌɗɚɔəɎɌɓɔɎəɚɏɚ ɐɜɑəɔ-

ɜɚɎɌəɔɫ, ɛɜɚɐɚɗɒɑəɔɑ ɖɚəɝɑɜɎɌɞɔɎəɚɕ ɞɑɜɌɛɔɔ 

ɍɑɝɝɘɧɝɗɑəəɚ ɔ əɑ ɛɜɔɎɚɐɔɞ ɖ ɟɗɟɣɤɑəɔɪ ɝɚ-

ɝɞɚɫəɔɫ ɍɚɗɨəɚɏɚ [2, 3, 5, 8, 10, 11, 12, 13, 14].  

ɂɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ 

ɔɓɟɣɑəɔɑ ȶȾ ɔ ȸȼȾ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɠɚɜɘɌɡ 

ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌɞɔɞɌ, ɚɛɞɔɘɔɓɌɢɔɫ ɞɑɜɘɔəɚɗɚ-

ɏɔɔ ɐɗɫ ɚɛɔɝɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 

ɛɚɓɔɢɔɕ  ɚɛɜɑɐɑɗɑəɔɫ ɚɛɞɔɘɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑ- 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɣɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ 

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɔɓɟ-

ɣɑəɧ ɐɌəəɧɑ 393-ɡ ɛɌɢɔɑəɞɚɎ, ɍɚɗɨəɧɡ ɚɝɞɜɧɘ 

ɛɌəɖɜɑɌɞɔɞɚɘ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɝɞɌɢɔɚəɌɜəɚɘ 

ɗɑɣɑəɔɔ Ɏ ȯȶȭ Ƚ. Ȼ. ȭɚɞɖɔəɌ ɓɌ 2010-2014 ɏɚɐɌ. 

ȯɗɌɎəɧɘ ɖɜɔɞɑɜɔɑɘ ɚɞɍɚɜɌ ɛɌɢɔɑəɞɚɎ ɫɎɗɫɗɝɫ 

ɐɔɌɏəɚɓ ñ ɚɝɞɜɧɕ ɛɌəɖɜɑɌɞɔɞ, ɖɚɞɚɜɧɕ ɟɝɞɌ-

əɌɎɗɔɎɌɗɝɫ əɌ ɚɝəɚɎɌəɔɔ ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ, 

ɜɑɓɟɗɨɞɌɞɚɎ ɛɑɜɎɔɣəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. ȻɌɢɔɑə-

ɞɧ ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɐɎɟɘɫ ɏɜɟɛɛɌɘɔ. Ȱɗɫ 

ɔɓɟɣɑəɔɫ ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɔɓɘɑəɑəɔɕ, Ɏɚɓəɔ-

ɖɌɪɥɔɡ ɛɜɔ ɚɝɞɜɚɘ ɛɌəɖɜɑɌɞɔɞɑ, Ɍ ɞɌɖɒɑ ɐɗɫ 

ɚɛɞɔɘɔɓɌɢɔɔ ɞɑɜɘɔəɚɗɚɏɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ȶȾ, 

ȸȼȾ ɔ ɖɗɔəɔɣɑɝɖɔɑ ɐɌəəɧɑ 198 ɛɌɢɔɑəɞɚɎ ɔɓ 

ɏɜɟɛɛɧ ʈ1. ȼɌɓɜɌɍɚɞɌəəɧɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɔ Ɍɗɏɚɜɔɞɘ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɔ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɚɝɞɜɧɘ ɛɌəɖɜɑɌɞɔɞɚɘ 

ɍɧɗɔ Ɏəɑɐɜɑəɧ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ Ɏ 

ɏɜɟɛɛɑ ʈ2 ɟ195 ɛɌɢɔɑəɞɚɎ.  

ȺɍɝɗɑɐɚɎɌəɔɑ ɍɚɗɨəɧɡ ɔɓ ɏɜɟɛɛɧ ʈ1 

(n=198) ɛɜɚɎɚɐɔɗɚɝɨ ɛɚ ɝɞɌəɐɌɜɞɌɘ, ɛɜɔəɫɞɧɘ 

Ɏ ȯȶȭ ȭɚɞɖɔəɌ Ɏ 2006 ɏɚɐɟ. Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɚ-

Ɏɚɐɔɗɔ ȿȳȴ Ɏ ɐɑəɨ ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɝɞɌɢɔɚəɌɜ Ɏ 

ɛɜɔɑɘəɚɘ ɚɞɐɑɗɑəɔɔ, ɓɌɞɑɘ ɖɌɒɐɧɑ 1ð2 ɝɟɞɚɖ. 

Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɚɐɔɗɔ əɌɞɔɎəɚɑ ȶȾ Ɏ ɐɑəɨ 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. Ȯ ɐɌɗɨəɑɕɤɑɘ, ɣɑɜɑɓ ɖɌɒɐɧɑ 

7ĭ10 ɝɟɞɚɖ Ɏɧɛɚɗəɫɗɔ ɛɚɎɞɚɜəɧɑ ȸȽȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ȱɗɫ ɟɞɚɣəɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɔɓ-

ɘɑəɑəɔɕ 86-ɞɔ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɌɝɨ ȸȼȾ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

(1ð2 ɔɝɝɗɑɐɚɎɌəɔɫ). ȶ ɍɚɗɨəɧɘ ɔɓ ɏɜɟɛɛɧ ʈ2 

(n=195), əɌɜɫɐɟ ɝɚ ɝɞɌəɐɌɜɞəɧɘɔ ɘɑɞɚɐɌɘɔ, 

ɛɜɔɘɑəɫɗɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɕ ɛɚɐɡɚɐ ɛɚ ɜɌɓɜɌɍɚɞɌəəɚɘɟ Ɍɗɏɚɜɔɞɘɟ, ɝ 

ɛɑɜɑɘɑəəɚɕ ɣɌɝɞɚɞɚɕ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɖɗɌɝɝɌ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚ-ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ. Ȯ ɝɗɟɣɌɑ, ɖɚ-

ɏɐɌ ɍɚɗɨəɧɘ ɍɧɗɚ ɛɚɖɌɓɌəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑ-

ɣɑəɔɑ, ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɜɚɎɚɐɔɗɔ ȶȾ ɛɚɝɗɑ ɖɌɒ-

ɐɚɏɚ ɩɞɌɛɌ ɚɛɑɜɌɢɔɔ.  

ȶȾ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɐɎɟɡɝɜɑɓɚɎɚɘ ɞɚɘɚ-

ɏɜɌɠɑ çHiSpeedDualè ɔ ɤɑɝɞəɌɐɢɌɞɔɝɜɑɓɚɎɚɘ 

ɞɚɘɚɏɜɌɠɑ çLightSpeed 16è ɝ ɜɌɍɚɣɔɘɔ ɝɞɌəɢɔ-

ɫɘɔ çAdwantageWindowsè ɠɔɜɘɧ 

çGeneralȱlectricè, ɌɛɛɌɜɌɞɑ çAquillionPrimeè ɛɜɚ-

ɔɓɎɚɐɝɞɎɌ çToshibaè ɝ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɑɕ çVitreaè. 

Ȯɝɑ ɌɛɛɌɜɌɞɧ ɚɝəɌɥɑəɧ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘɔ ɔəɦ-

ɑɖɞɚɜɌɘɔ ɐɗɫ ɍɚɗɪɝəɚɏɚ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ. ȸȼȾ ɎɧɛɚɗəɫɗɌɝɨ 

əɌ ɟɝɞɌəɚɎɖɑ SignaExcite ɠɔɜɘɧ çGeneral 

ȱlectricè ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 

Ⱦɗ. ȬɛɛɌɜɌɞ ɚɝəɌɥɑə ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɔəɦɑɖɞɚ-

ɜɚɘ ɐɗɫ ɍɚɗɪɝəɚɏɚ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, Ɍ ɞɌɖɒɑ ɜɌɍɚɣɑɕ ɝɞɌə-

ɢɔɑɕ AdwantageWindows.  

ȷɑɣɑəɔɑ ɍɚɗɨəɧɡ ȺȻ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ ɗɔɍɚ Ɏ ɟɝɗɚɎɔɫɡ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ, ɗɔɍɚ Ɏ ɚɞɐɑɗɑəɔɔ 

ɜɑɌəɔɘɌɢɔɔ.  

ȻɌɞɚɏɑəɑɞɔɣɑɝɖɌɫ ɞɑɜɌɛɔɫ ɎɖɗɪɣɌɗɌ ɘɑ-

ɜɚɛɜɔɫɞɔɫ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɛɚɐɌɎɗɑəɔɑ ɝɑɖ-

ɜɑɢɔɔ ȻȲ ɔ ɒɑɗɟɐɖɌ, ɖɚɜɜɑɖɢɔɪ ɜɑɚɗɚɏɔɣɑ-

ɝɖɔɡ əɌɜɟɤɑəɔɕ, ɐɑɓɔəɞɚɖɝɔɖɌɢɔɪ, ɌɐɑɖɎɌɞəɚɑ 

ɚɍɑɓɍɚɗɔɎɌəɔɑ, ɍɚɜɨɍɟ ɝ ɛɌɜɑɓɚɘ ɖɔɤɑɣəɔɖɌ ɔ 

ɛɜɚɠɔɗɌɖɞɔɖɟ ɔəɠɔɢɔɜɚɎɌəɔɫ. 

ȴɓ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɝɛɚɝɚɍɚɎ ɗɑɣɑəɔɫ ɛɜɔ-

ɘɑəɫɗɔɝɨ ɘɔəɔɘɌɗɨəɚ-ɔəɎɌɓɔɎəɧɑ (çɓɌɖɜɧɞɧɑè 

ɘɑɞɚɐɧ ɐɜɑəɔɜɚɎɌəɔɫ) ɔ ɗɌɛɌɜɚɞɚɘəɧɑ ɘɑɞɚɐɧ 

(çɛɚɗɟɚɞɖɜɧɞɧɑè ɔ çɚɞɖɜɧɞɧɑè ɘɑɞɚɐɧ ɐɜɑəɔɜɚ-

ɎɌəɔɫ).  

Ȼɜɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɠɚɜɘɌɡ ȺȻ ɣɌɥɑ 

Ɏɝɑɏɚ ɛɜɔɘɑəɫɗɝɫ ɩɞɌɛəɧɕ ɘɑɞɚɐ ɡɔɜɟɜɏɔɣɑɝɖɚ-

ɏɚ ɗɑɣɑəɔɫ, ɝɚɝɞɚɫɎɤɔɕ ɔɓ ɣɜɑɝɖɚɒəɚɏɚ ɐɜɑəɔ-

ɜɚɎɌəɔɫ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ əɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɔ 

ɗɌɛɌɜɚɞɚɘɔɔ ɔ/ɔɗɔ ɗɪɘɍɚɞɚɘɔɔ, əɑɖɜɝɑɖɎɑɝɞɜ-

ɩɖɞɚɘɔɔ, ɚɘɑəɞɚɍɟɝɚɝɞɚɘɔɔ ɝ ɓɌɛɗɌəɔɜɚɎɌə-

əɧɘɔ ɜɑɎɔɓɔɫɘɔ əɌ ɛɚɝɗɑɐɟɪɥɔɡ ɩɞɌɛɌɡ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɘɌɞɑɜɔɌɗɌ 

ɛɜɚɎɚɐɔɗɌɝɨ ɛɜɔ ɛɚɘɚɥɔ ɗɔɢɑəɓɔɚəəɧɡ ɖɚɘ-

ɛɨɪɞɑɜəɧɡ ɛɜɚɏɜɌɘɘ çMicrosoftExcel 2007è ɔ 

çSPSS Statistic 20è. ȴɝɛɚɗɨɓɚɎɌɗɔ ɌəɌɗɔɓ ɝɚɛɜɫ-

ɒɑəəɧɡ ɣɌɝɞɚɞ Ɂɔ-ɖɎɌɐɜɌɞ, ɘɑɞɚɐɧ ɘəɚɏɚɘɑɜ-

əɚɕ ɝɞɌɞɔɝɞɔɖɔ: ɖɚɜɜɑɗɫɢɔɚəəɧɕ, ɖɗɌɝɞɑɜəɧɕ 

ɔ ɜɑɏɜɑɝɝɔɚəəɧɕ ɌəɌɗɔɓ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɘ ɜɌɓɗɔɣɔɑɘ ɝɣɔɞɌɗɔ ɟɝɗɚɎɔɑ, ɖɚɏɐɌ (Ɏɑɜɚɫɞ-

əɚɝɞəɌɫ ɚɤɔɍɖɌ) ɜ<0,05. ȰɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ 

Ɏ Ɍɍɝɚɗɪɞəɧɡ ɓəɌɣɑəɔɫɡ ɔ ɐɚɗɫɡ (ɛɜɚɢɑəɞɧ), Ɏ 

ɝɜɑɐəɔɡ ɓəɌɣɑəɔɫɡ Ñ ɝɞɌəɐɌɜɞəɌɫ ɐɑɎɔɌɢɔɫ [9]. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɜɑəɡɔɘɧ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɜɑɐɑɗɫɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɔɓɘɑ-

əɑəɔɫ: ɐɔɠɠɟɓəɧɕ ɚɞɑɖ Ɏ Ɏɔɐɑ ɟɎɑɗɔɣɑəɔɫ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɝəɔɒɑəɔɫ ɑɑ ɛɗɚɞəɚ-

ɝɞɔ ɛɜɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ, ɗɚɖɌɗɨəɧɑ ɟɣɌɝɞɖɔ 

ɝəɔɒɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ 

(ɚɣɌɏɔ ɏɔɛɚɛɑɜɠɟɓɔɔ) ɔ əɑɖɜɚɓ, ɣɌɝɞɚɞɌ ɖɚɞɚ-

ɜɧɡ ɚɞɜɌɒɑəɌ Ɏ ɞɌɍɗɔɢɑ 1.  

Ȼɜɔ ɚɝɞɜɚɘ ɛɌəɖɜɑɌɞɔɞɑ ɔɓɘɑəɑəɔɫ ɛɌ-

ɜɑəɡɔɘɧ Ɏ əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɚɫɎɗɫɗɔɝɨ ɗɔ-

ɍɚ ɐɔɠɠɟɓəɧɘ ɚɞɑɖɚɘ, ɝəɔɒɑəəɧɘ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɑɘ ɔ ɟɎɑɗɔɣɑəɔɑɘ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑ-

ɓɧ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ, ɗɔɍɚ ɗɚɖɌɗɨəɧɘɔ ɟɣɌɝɞɖɌɘɔ 

ȾɌɍɗɔɢɌ ʈ1.  ɃɌɝɞɚɞɌ ɎɔɐɚɎ ɔɓɘɑəɑəɔɫ ɛɌɜɑəɡɔɘɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (n=182). 

ʀʟʤʝʥʝʥʠʷ ʧʘʨʝʥʭʠʤʳ ʇɾ n ( %) 

ɼʠʬʬʫʟʥʳʡ ʦʪʝʢ 25 (13,7 %) 

ʆʯʘʛʠ ʛʠʧʦʧʝʨʬʫʟʠʠ 27 (14,8 %) 

ʇʘʥʢʨʝʘʪʠʯʝʩʢʠʡ ʥʝʢʨʦʟ 130 (71,4 %) 
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ɝəɔɒɑəəɚɕ ɖɚəɞɜɌɝɞəɚɕ ɛɗɚɞəɚɝɞɔ ɜɌɓɗɔɣəɚɕ 

ɠɚɜɘɧ ɔ ɜɌɓɘɑɜɚɎ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɔɘɑɪɥɔɑ 

ɣɑɞɖɔɡ ɖɚəɞɟɜɚɎ (ȼɔɝ. 1). 

Ȯ 27 ɝɗɟɣɌɫɡ ɐɌəəɧɑ ɟɣɌɝɞɖɔ ɛɚɐ Ɏɚɓɐɑɕ-

ɝɞɎɔɑɘ ɗɑɣɑəɔɫ ɛɚɐɎɑɜɏɌɗɔɝɨ ɚɍɜɌɞəɚɘɟ ɜɌɓɎɔ-

ɞɔɪ ɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔəɌɘɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ əɑ ɚɛɜɑɐɑɗɫɗɔɝɨ, əɚ əɌ ɔɡ ɠɚəɑ Ɏɚɓɘɚɒ-

əɚ ɍɧɗɚ ɛɚɫɎɗɑəɔɑ  ɘɑɗɨɣɌɕɤɔɡ ɛɚɐɖɌɛɝɟɗɨəɧɡ 

ɚɣɌɏɚɎ əɑɖɜɚɓɌ (ȼɔɝ. 2 Ɍ, ɍ). 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ (130 (71,4 %)) ɝɗɟɣɌɑɎ, ɚɣɌ-

ɏɔ ɝəɔɒɑəɔɫ ɖɚəɞɜɌɝɞəɚɕ ɛɗɚɞəɚɝɞɔ ɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɚɕ ɛɌɜɑəɡɔɘɧ ɛɜɑɐɤɑɝɞɎɚɎɌɗɔ ɑɑ əɑɖɜɚ-

ɓɟ, ɖɚɞɚɜɧɕ ɔɘɑɗ ɜɌɓɗɔɣəɟɪ ɝɞɑɛɑəɨ ɎɧɜɌɒɑə-

əɚɝɞɔ ɚɞ ɘɑɗɖɚɚɣɌɏɚɎɚɏɚ (ɐɚ 10 ɘɘ) ɐɚ ɞɚɞɌɗɨəɚ-

ɏɚ ɔ ɝɟɍɞɚɞɌɗɨəɚɏɚ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɏɚɝɫ ɝɑɖɎɑ-

ɝɞɜɌɢɔɑɕ (ȼɔɝ. 3 Ɍ, ɍ).  

ɃɌɥɑ Ɏɝɑɏɚ (Ɏ 81 (62,3%) ɝɗɟɣɌɫɡ) ɎɧɫɎɗɫ-

ɗɔɝɨ ɘɑɗɖɔɑ ɛɚɐɖɌɛɝɟɗɨəɧɑ ɚɣɌɏɔ əɑɖɜɚɓɌ, ɜɌɝ-

ɛɚɗɌɏɌɪɥɔɑɝɫ Ɏ Ɏɔɐɑ əɑɜɚɎəɚɝɞɑɕ ɖɚəɞɟɜɌ, ɗɔ-

ɍɚ ɟɡɚɐɫɥɔɑ Ɏɏɗɟɍɨ ɛɌɜɑəɡɔɘɧ, əɚ ɎɝɑɏɐɌ ɔɘɑ-

ɪɥɔɑ ɝɎɫɓɨ ɝ ɖɌɛɝɟɗɚɕ (ȼɔɝ. 4).  

Ȱɗɫ ɚɛɔɝɌəɔɫ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚ-

ɏɚ ɎɔɐɌ əɑɖɜɚɓɌ ɍɧɗ ɛɜɑɐɗɚɒɑə ɞɑɜɘɔə çɘɑɗɖɚ-

ɚɣɌɏɚɎɧɕ ɖɜɌɑɎɚɕ əɑɖɜɚɓè. 

Ȯ ɚɍɗɌɝɞɔ ɏɚɗɚɎɖɔ, ɏɐɑ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ 

ɛɜɚɞɚɖ ɔɘɑɑɞ əɌɔɍɚɗɨɤɟɪ ɞɚɗɥɔəɟ Ɏ ɜɑɐɖɔɡ 

ɝɗɟɣɌɫɡ (ɟ 4-ɡ ɛɌɢɔɑəɞɚɎ (0,03%)) ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɚɣɌɏɔ əɑɖɜɚɓɌ, ɝɚɚɍɥɌɪɥɔɑɝɫ ɝ ɏɗɌɎəɧɘ ɛɌə-

ɖɜɑɌɞɔɣɑɝɖɔɘ ɛɜɚɞɚɖɚɘ. ɉɞɔ ɠɚɜɘɧ ɛɌəɖɜɑɌ-

ɞɔɞɌ ɚɞɗɔɣɌɗɔɝɨ ɝɗɚɒəɚɝɞɨɪ ɛɜɔ ɗɑɣɑəɔɔ ɔ ɝɚ-

ɛɜɚɎɚɒɐɌɗɔɝɨ ɛɚɝɞɚɫəəɧɘ ɛɚɝɞɟɛɗɑəɔɑɘ ɍɚɗɨ-

ɤɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɒɔɐɖɚɝɞɔ Ɏ ɓɌɍɜɪɤɔəəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ (ȼɔɝ. 5 Ɍ, ɍ). 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏ-

əɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɟ  59 (25,2%) ɛɌɢɔɑəɞɚɎ 

Ɏ ɚɣɌɏɌɡ əɑɖɜɚɓɌ ɎɧɫɎɗɫɗɔɝɨ ɝɑɖɎɑɝɞɜɧ, ɖɚɞɚ-

ɜɧɑ ɍɚɗɑɑ ɣɑɞɖɚ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ ɜɑɒɔɘɑ Ⱦ2-Ȯȴ 

əɌ ɠɚəɑ ɝəɔɒɑəəɚɏɚ ɝɔɏəɌɗɌ ɚɞ ɒɔɐɖɚɝɞɔ. Ȼɜɔ 

ȶȾ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɚɣɌɏɌɡ əɑɖɜɚɓɌ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ Ɏɖɗɪɣɑəɔɫ, ɘɑəɑɑ ɛɗɚɞəɧɑ, ɣɑɘ ɒɔɐ-

ɖɚɝɞɨ ɚɞ ð25 ɐɚ ð70 HU (ȼɔɝ. 6 Ɍ, ɍ). 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɐɌəəɧɘɔ ɚɛɑɜɌɢɔɕ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȶȾ ɔ ȸȼȾ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ 

ɟɣɌɝɞɖɚɎ ɝɑɖɎɑɝɞɜɌɢɔɔ  ɝɚɝɞɌɎɗɫɑɞ 85 %, Ɍ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ð 72 %, ɛɜɌɎɔɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ð 

79 %.  

ȹɌɗɔɣɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɓɌ-

ɍɜɪɤɔəəɚɕ ɖɗɑɞɣɌɞɖɑ, ɝɎɫɓɌəəɧɡ ɝ Ɏɧɡɚɐɚɘ 

ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɝɑɖɜɑɞɌ ɓɌ ɛɜɑɐɑɗɧ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɟ Ɏɝɑɡ  198 

ɛɌɢɔɑəɞɚɎ, Ɏ 56 ɝɗɟɣɌɑɎ ɞɚɗɨɖɚ Ɏ Ɏɔɐɑ ɔəɠɔɗɨ-

ɞɜɌɢɔɔ, Ɏ 142 ɝɗɟɣɌɫɡ ɚɛɜɑɐɑɗɫɗɔɝɨ ɒɔɐɖɚɝɞ-

əɧɑ ɝɖɚɛɗɑəɔɫ (ȾɌɍɗɔɢɌ 2).  

Ȯ 105 ɝɗɟɣɌɫɡ ɚɍɜɌɓɚɎɌəɔɪ  ɒɔɐɖɚɝɞəɧɡ 

ɝɖɚɛɗɑəɔɕ ɛɜɑɐɤɑɝɞɎɚɎɌɗɌ ɎɧɜɌɒɑəəɌɫ ɔə-

ɠɔɗɨɞɜɌɢɔɫ ɝ ɛɜɚɝɗɚɕɖɌɘɔ ɒɔɐɖɚɝɞɔ, ɜɌɓɗɔɣ-

əɚɏɚ ɜɌɓɘɑɜɌ ɒɔɜɚɎɧɘɔ Ɏɖɗɪɣɑəɔɫɘɔ, ɝɚ ɓəɌ-

ɣɔɞɑɗɨəɧɘ ɟɎɑɗɔɣɑəɔɑɘ ɚɍɦɑɘɌ ɖɗɑɞɣɌɞɚɣəɧɡ 

ɛɜɚɝɞɜɌəɝɞɎ. ȰɌəəɧɑ ɔɓɘɑəɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɫ-

ɗɔɝɨ Ɏ ɚɖɜɟɒɌɪɥɔɑ ɚɍɗɌɝɞɔ ð ɍɜɧɒɑɕɖɟ ɘɑɓɚ-

ɖɚɗɚə ɔ Ɏ ɗɑɎɚɑ ɛɚɐɐɔɌɠɜɌɏɘɌɗɨəɚɑ ɛɜɚɝɞɜɌə-

ɝɞɎɚ, Ɍ ɞɌɖɒɑ Ɏɐɚɗɨ ɛɚɣɑɣəɧɡ ɠɌɝɢɔɕ. ȾɌɖɌɫ 

ɖɌɜɞɔəɌ ɚɞɜɌɒɌɑɞ ɛɜɚɢɑɝɝ ɜɑɌɖɞɔɎəɚɏɚ ɎɚɝɛɌ-

ɗɑəɔɫ, ɛɚɩɞɚɘɟ ɐɗɫ ɚɛɔɝɌəɔɫ Ɏ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɞɑɜɘɔə çɛɑ-

ɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ ɔəɠɔɗɨɞɜɌɞè, ɛɜɔɘɑəɫɑ-

ɘɧɕ ɖɗɔəɔɢɔɝɞɌɘɔ (ȼɔɝ. 7). 

ȹɌɗɔɣɔɑ ɒɔɐɖɚɝɞɔ Ɏ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɚɕ ɖɗɑɞɣɌɞɖɑ ɚɍɚɓəɌɣɌɗɚɝɨ ɞɑɜɘɔəɚɘ çɚɝɞɜɧɕ 

ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ ɒɔɐɖɚɝɞəɚɕ ɖɚɗɗɑɖɞɚɜè. 

ɀɚɜɘɔɜɚɎɌəɔɑ ɞɌɖɔɡ ɖɚɗɗɑɖɞɚɜɚɎ ɛɜɚɔɝɡɚɐɔɗɚ 

ɛɚɝɞɑɛɑəəɚ, ɟɣɌɝɞɖɔ ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɚɖɜɟɒɑə-

əɧɑ ɒɔɐɖɚɝɞɨɪ, ɛɚɐɎɑɜɏɌɗɔɝɨ ɛɜɚɢɑɝɝɟ ɝɑɖɎɑ-

ɝɞɜɌɢɔɔ, ɛɚ ɖɚəɞɟɜɟ ɒɔɐɖɚɝɞəɚɏɚ ɖɚɗɗɑɖɞɚɜɌ 

ɠɚɜɘɔɜɚɎɌɗɌɝɨ ɝɞɑəɖɌ. Ȱɗɫ ɚɛɔɝɌəɔɫ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɔ ɐɌəəɧɡ ɛɜɚɢɑɝɝɚɎ (ɛɚɫɎɗɑəɔɫ 

ɒɔɐɖɚɝɞɔ Ɏ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɚɞɏɜɌəɔɣɑəɔɫ 

ɛɌəɖɜɑɌɞɚɏɑəəɚɕ ɐɑɝɞɜɟɖɢɔɔ) ɛɜɑɐɗɚɒɑəɧ ɞɑɜ-

ɘɔəɧ çɠɚɜɘɔɜɟɪɥɔɕɝɫ ɒɔɐɖɚɝɞəɚɕ ɖɚɗɗɑɖɞɚɜè 

ɔ çɚɞɏɜɌəɔɣɑəəɧɕ ɒɔɐɖɚɝɞəɚɕ ɖɚɗɗɑɖɞɚɜè. 

ȰɔɠɠɑɜɑəɢɔɌɢɔɫ ɩɞɔɡ ɛɜɚɢɑɝɝɚɎ ɎɌɒəɌ ɛɜɔ 

ɚɛɜɑɐɑɗɑəɔɔ ɛɚɖɌɓɌəɔɕ ɖ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑ-

əɔɪ (ȼɔɝ. 8 Ɍ, ɍ). 

ȮɧɜɌɒɑəəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɌɜɌɛɌə-

ɖɜɑɌɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɚ ɓɌɍɜɪɤɔəəɚɕ 

ɖɗɑɞɣɌɞɖɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɘɑɞɚɐɚɘ ȶȾ ɟ 45 

(18,6%) ɛɌɢɔɑəɞɚɎ, ɛɜɔ ɩɞɚɘ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ 

ɝɑɖɜɑɞ ɜɌɝɛɜɚɝɞɜɌəɫɗɝɫ Ɏɐɚɗɨ ɛɚɣɑɣəɧɡ ɠɌɝ-

ɢɔɕ Ɏəɔɓ, əɑ ɎɝɞɜɑɣɌɫ əɌ ɝɎɚɑɘ ɛɟɞɔ əɔɖɌɖɔɡ 

ɛɜɑɛɫɞɝɞɎɔɕ, ɔəɠɔɗɨɞɜɔɜɚɎɌɗ ɒɔɜɚɎɟɪ ɖɗɑɞ-

ɣɌɞɖɟ, ɖɚəɢɑəɞɜɔɜɟɫɝɨ əɔɒɑ ɒɔɜɚɎɚɕ ɖɌɛɝɟɗɧ 

ɛɚɣɖɔ. Ȱɗɫ ɚɛɔɝɌəɔɫ ɩɞɔɡ ɔɓɘɑəɑəɔɕ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔɝɨ ɞɑɜɘɔəɧ çɜɌɝɛɜɚɝɞɜɌəɑəəɧɕ əɑɖɜɚɞɔɣɑ-

ɝɖɔɕ ɖɚɗɗɑɖɞɚɜè ɔɗɔ çɓɌɍɜɪɤɔəəɧɕ əɑɖɜɚɞɔɣɑ-

ɝɖɔɕ ɖɚɗɗɑɖɞɚɜè (ȼɔɝ. 9). 

ȴɓɟɣɑəəɧɑ ɔɓɘɑəɑəɔɫ ɓɌɍɜɪɤɔəəɚɕ ɖɗɑɞ-

ɣɌɞɖɔ ɛɜɔ ɚɝɞɜɚɘ ɛɌəɖɜɑɌɞɔɞɑ ɍɧɗɔ ɖɗɌɝɝɔɠɔ-

ɢɔɜɚɎɌəɧ. ȺɝəɚɎɚɕ əɌɤɑɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

ɫɎɔɗɝɫ ɟɜɚɎɑəɨ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɓɌɍɜɪɤɔəəɚɕ 

ɔəɠɔɗɨɞɜɌɢɔɔ. ȭɧɗɔ Ɏɧɐɑɗɑəɧ 4 ɖɗɌɝɝɌ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɫ ɓɌɍɜɪɤɔəəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɚ ɐɑ-

ɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ. 

ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɞɫɒɑɝɞɔ ɓɌɍɜɪɤɔəəɚɏɚ 

ɎɚɝɛɌɗɔɞɑɗɨəɚ-ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ ɛɜɔ 

ɚɝɞɜɚɘ ɛɌəɖɜɑɌɞɔɞɑ.  

Å ɖɗɌɝɝ I ð ɘɑɝɞəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ. 

Å ɖɗɌɝɝ II ð ɩɖɝɞɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ. 

Å ɖɗɌɝɝ III ð ɔəɞɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ. 

Å ɖɗɌɝɝ IV ð ɔəɠɜɌɜɑəɌɗɨəɚɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ. 

ȶɗɌɝɝ I ð çɘɑɝɞəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑè. Ȯɚɝ-

ɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɩɞɚɏɚ 

ɖɗɌɝɝɌ (ɔəɠɔɗɨɞɜɌɢɔɫ ɔɗɔ əɑɍɚɗɨɤɚɏɚ ɜɌɓɘɑɜɌ 

ɒɔɐɖɚɝɞəɧɑ ɖɚɗɗɑɖɞɚɜɧ) ɜɌɝɛɜɚɝɞɜɌəɫɗɔɝɨ Ɏ 

ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɟɪ ɖɗɑɞɣɌɞɖɟ ɔɗɔ, əɑ ɍɚɗɑɑ 3 

ɝɘ, Ɏ ɍɗɔɒɌɕɤɔɑ ɖɗɑɞɣɌɞɚɣəɧɑ ɛɜɚɝɞɜɌəɝɞɎɌ. 

ȶɗɌɝɝ II ð çɩɖɝɞɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑè.  Ȼɜɔ  ɩɞɚɘ   ɚɞɘɑɣɌɗɚɝɨ   ɚɐəɚ-   ɔɗɔ  
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ȼɔɝ. 1.   

 

 

 

 

ȼɔɝ. 1.  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȸɟɗɨ-

ɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ.   

Ȯ ɛɌɜɑəɡɔɘɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ Ɏɔɐəɧ ɟɣɌɝɞɖɔ 

ɝəɔɒɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ.  

ȼɔɝ. 2.  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ. 

Ɍ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȯ ɛɌ-

ɜɑəɡɔɘɑ ɞɑɗɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɣɌɝɞɚɖ ɛɚəɔɒɑəəɚɕ ɖɚəɞɜɌɝɞəɚɕ ɛɗɚɞəɚɝɞɔ (ɝɞɜɑɗɖɌ).  

ɍ ð ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 15 ɐəɑɕ ɚɛɜɑɐɑɗɫɑɘɧɑ ɏɔɛɚɐɑəɝɔɎəɧɑ ɟɣɌɝɞɖɔ ɔɝɣɑɓɗɔ, ɛɚɫɎɔɗɝɫ ɘɑɗɖɚɚɣɌɏɚɎɧɕ 

ɖɜɌɑɎɚɕ əɑɖɜɚɓ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ. 

Ɍ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ȯ ɛɌ-

ɜɑəɡɔɘɑ ɞɑɗɌ ɔ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, əɌ ɠɚəɑ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɔəɠɔɗɨɞɜɌɞɌ (ɘɌɗɑəɨɖɔɑ 

ɝɞɜɑɗɖɔ) ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɤɔɜəɌɫ ɓɚəɌ ɛɚəɔɒɑəəɚɕ ɖɚəɞɜɌɝɞəɚɕ ɛɗɚɞəɚɝɞɔ (ɝɞɜɑɗɖɌ).  

ɍ ð ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 10 ɐəɑɕ ɐɌəəɌɫ ɣɌɝɞɨ ɛɌɜɑəɡɔɘɧ əɑɖɜɚɞɔɓɔɜɚɎɌɗɌɝɨ, ɝɠɚɜɘɔɜɚɎɌɗɝɫ ɚɏɜɌəɔ-

ɣɑəəɧɕ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ ɖɚɗɗɑɖɞɚɜ. 
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ȼɔɝ. 4.   

 

 

 

ȼɔɝ. 4.  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɘɟɗɨ-

ɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ.  

Ȯ ɛɌɜɑəɡɔɘɑ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɜɑ-

ɐɑɗɫɪɞɝɫ ɘɑɗɖɔɑ ɚɣɌɏɔ əɑɖɜɚɓɌ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗ-

ɖɔ), əɌ ɠɚəɑ ɔəɠɔɗɨɞɜɌɢɔɔ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ 

ɖɗɑɞɣɌɞɖɔ (ɝɞɜɑɗɖɌ). 

 

ȼɔɝ. 5,Ɍ.   

 

ȼɔɝ. 5,ɍ.   

ȼɔɝ. 5.  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɘɟɗɨɞɔɛɗɌ-

əɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ.  

Ȯ ɏɚɗɚɎɖɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɘɑɗɖɚɚɣɌɏɚɎɧɕ əɑɖɜɚɓ (ɝɞɜɑɗɖɌ), ɝɎɫɓɌəəɧɕ ɝ ɜɌɝɤɔɜɑəəɧɘ 

ɛɌəɖɜɑɌɞɔɣɑɝɖɔɘ ɛɜɚɞɚɖɚɘ (ɐɗɔəəɧɑ ɝɞɜɑɗɖɔ). ȳɌɍɜɪɤɔəəɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɒɔɐɖɚɝɞəɚɕ ɝɟɍɝɞɜɌɞ (ɏɚɗɚɎɖɔ 

ɝɞɜɑɗɚɖ). 

 

ȼɔɝ. 6,Ɍ.   

 

ȼɔɝ. 6,ɍ. 

ȼɔɝ. 6.   

Ɍ ð ȸȼȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, Ⱦ1-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɌ, ɔɓɚɍɜɌɒɑəɔɑ 

Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. Ȯ ɏɚɗɚɎɖɑ ɔ ɛɑɜɑɤɑɕɖɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɜɑɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ əɑɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəəɚɕ ɛɌɜɑəɡɔɘɧ, Ɏ ɖɚɞɚɜɧɡ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ ɝəɔɒɑəəɧɕ ɝɔɏəɌɗ (ɛɚɐɌɎɗɑəəɧɕ ɒɔɜ) (ɝɞɜɑɗɖɔ).  

ɍ ð ȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɟɣɌɝɞɖɌɡ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɣɌɏɔ 

əɑɖɜɚɓɌ, ɛɗɚɞəɚɝɞɨɪ ɍɗɔɓɖɚɕ ɖ ɒɔɜɚɎɚɕ (ɝɞɜɑɗɖɔ). 
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ȼɔɝ. 7. 

 

 

 

 

 

ȼɔɝ. 7. ȸȽȶȾ.  

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɟɛɗɚɞəɑəɔɑ ɔ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɛɌ-

ɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ (ɏɚɗɚɎɖɔ ɝɞɜɑɗɚɖ). ȴɓ-

ɘɑəɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ Ɏ ɗɑɎɚɑ ɛɚɐɐɔɌɠɜɌɏ-

ɘɌɗɨəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ (ɝɞɜɑɗɖɌ). Ȯ ɝɌɗɨəɔɖɚɎɚɕ 

ɝɟɘɖɑ, Ɏɐɚɗɨ ɝɞɑəɖɔ ɒɑɗɟɐɖɌ (ɐɗɔəəɌɫ ɝɞɜɑɗɖɌ) 

ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɒɔɐɖɚɝɞɔ. 

 

ȼɔɝ. 8,Ɍ. 

 

ȼɔɝ. 8,ɍ. 

ȼɔɝ. 8.   ȶɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

Ɍ ð Ɏ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɔəɠɔɗɨɞɜɌɢɔɫ, ɛɜɚɝɗɚɕɖɔ ɒɔɐɖɚɝɞɔ (ɝɞɜɑɗɖɔ).  

ɍ ð ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 18 ɐəɑɕ ɝɠɚɜɘɔɜɚɎɌɗɝɫ ɚɞɏɜɌəɔɣɑəəɧɕ ɛɑɜɔɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ ɖɚɗɗɑɖɞɚɜ, ɝɚ-

ɐɑɜɒɌɥɔɕ ɝɑɖɎɑɝɞɜɔɜɚɎɌəəɟɪ ɒɔɜɚɎɟɪ ɞɖɌəɨ (ɝɞɜɑɗɖɔ), ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɑɏɚ ɝɞɑəɖɌ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 9.    

 

 

 

 

 

 

ȼɔɝ. 9. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɌə-

ɖɜɑɌɞɔɣɑɝɖɌɫ ɠɌɓɌ, ɘɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

Ȯ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɑ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɚɏɜɌəɔɣɑəəɧɕ ɒɔɐɖɚɝɞəɚɕ ɖɚɗɗɑɖɞɚɜ (ɘɌɗɑəɨɖɔɑ 

ɝɞɜɑɗɖɔ), ɜɌɝɛɜɚɝɞɜɌəɫɪɥɔɕɝɫ Ɏ ɛɑɜɑɐəɑɑ ɛɌɜɌ-

əɑɠɜɌɗɨəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ ɔ əɔɒɑ ɛɚɣɖɔ (ɐɗɔəəɌɫ 

ɝɞɜɑɗɖɌ). 
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ɐɎɟɡɝɞɚɜɚəəɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɌəɖɜɑɌɞɔɣɑ-

ɝɖɚɏɚ ɝɑɖɜɑɞɌ Ɏ ɛɌɜɌəɑɠɜɌɗɨəɟɪ ɖɗɑɞɣɌɞɖɟ ɐɚ 

ɟɜɚɎəɫ əɔɒəɔɡ ɛɚɗɪɝɚɎ ɛɚɣɑɖ ɔɗɔ ɐɚ 3ɝɘ əɔɒɑ 

ɔ/ɔɗɔ Ɏ ɚɖɚɗɚɚɍɚɐɚɣəɟɪ ɖɗɑɞɣɌɞɖɟ. 

ȶɗɌɝɝ III ð çɔəɞɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑè ɚɞɜɌɒɌɑɞ ɠɚɜɘɔɜɚɎɌəɔɑ ɖɚɗɗɑɖɞɚ-

ɜɚɎ Ɏ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɑ ɛɜɔ ɎɧɜɌɒɑəəɚɘ 

(ɖɜɟɛəɚɚɣɌɏɚɎɚɘ, ɞɚɞɌɗɨəɚɘ ɔ ɝɟɍɞɚɞɌɗɨəɚɘ) 

əɑɖɜɚɓɑ.  

ȶɗɌɝɝ IV ð çɔəɠɜɌɜɑəɌɗɨəɚɑ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɑè. Ȼɜɔ ɩɞɚɘ ɖɗɌɝɝɑ ɚɞɘɑɣɌɗɚɝɨ ɚɍɜɌɓɚɎɌ-

əɔɑ ɚɐəɚ- ɔɗɔ ɐɎɟɡɝɞɚɜɚəəɔɡ ɖɚɗɗɑɖɞɚɜɚɎ əɔɒɑ 

ɛɚɣɑɖ, ɝ ɝɚɣɑɞɌəɔɑɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɘɌɗɧɕ ɞɌɓ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɐɔəɌɘɔɣɑɝɖɔɡ ȶȾ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɍɧɗɔ ɛɚɖɌɓɌəɧ ɜɌɓɗɔɣɔɫ Ɏ ɝɜɚɖɌɡ ɠɚɜɘɔ-

ɜɚɎɌəɔɫ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɐɑɝɞɜɟɖɢɔɔ, ɔəɠɔɗɨ-

ɞɜɌɢɔɔ, ɒɔɐɖɚɝɞəɧɡ ɝɖɚɛɗɑəɔɕ Ɏ ɜɌɓəɧɡ ɖɗɌɝ-

ɝɌɡ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚ-

ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ. ȻɚɫɎɗɑəɔɑ ɒɔɐɖɚ-

ɝɞɔ Ɏ ɔəɠɔɗɨɞɜɌɢɔɔ ɚɞɘɑɣɌɗɚɝɨ ɜɌəɨɤɑ Ɏɝɑɏɚ Ɏ 

ɖɗɌɝɝɑ IV (Ɏ ɝɜɑɐəɑɘ əɌ 5-ɑ ɝɟɞɖɔ) ɔ ɛɚɓɒɑ Ɏɝɑɏɚ 

Ɏ ɖɗɌɝɝɑ I (Ɏ ɝɜɑɐəɑɘ əɌ 16-ɑ ɝɟɞɖɔ) (ȼɔɝ. 10 Ɍ, 

ɍ).  

ȹɌɛɜɚɞɔɎ, ɚɞɏɜɌəɔɣɑəɔɑ ɛɜɚɢɑɝɝɌ əɌɣɔ-

əɌɗɚɝɨ ɜɌəɨɤɑ ɔ ɛɜɚɔɝɡɚɐɔɗɚ ɛɜɔɘɑɜəɚ Ɏ ɚɐɔ-

əɌɖɚɎɧɑ ɝɜɚɖɔ (8 ð 10 ɝɟɞɚɖ) Ɏ ɖɗɌɝɝɌɡ I, II ɔ III 

ɔ ɚɞɘɑɣɌɗɚɝɨ ɛɚɓɐəɑɑ Ɏ ɖɗɌɝɝɑ IV (Ɏ ɝɜɑɐəɑɘ əɌ 

20-ɑ ɝɟɞɖɔ). Ȯ III ɔ IV ɖɗɌɝɝɌɡ ɚɞɘɑɣɌɗɌɝɨ ɝɌɘɌɫ 

ɎɧɝɚɖɌɫ ɣɌɝɞɚɞɌ ɔəɠɔɢɔɜɚɎɌəəɧɡ ɠɚɜɘ Ȼȹ (ɟ 

19 (52,7%) ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɖɗɌɝɝɑ III ɔ ɟ 45 (100%) 

ɛɌɢɔɑəɞɚɎ Ɏ ɖɗɌɝɝɑ  IV). ȻɜɔɓəɌɖɌɘɔ ɔəɠɔɢɔ-

ɜɚɎɌəɔɫ ɛɜɔ ȶȾ ɫɎɗɫɗɔɝɨ ɝɞɑəɖɌ, əɌɖɌɛɗɔɎɌɪ-

ɥɌɫ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ ɔ ɛɟɓɧɜɨɖɔ Ɏɚɓɐɟɤ-

əɚɕ ɛɗɚɞəɚɝɞɔ (ȼɔɝ. 11).  

ȻɚɝɜɑɐɝɞɎɚɘ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ 

əɌ ȶȾ ɍɚɗɨəɧɡ Ɏ ɛɜɚɢɑɝɝɑ ɗɑɣɑəɔɫ ɟɐɌɗɚɝɨ Ɏɧ-

ɫɎɔɞɨ əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɟɪ ɞɌɖɞɔɖɟ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɖɗɌɝɝɚɎ ɜɌɓɜɌɍɚɞɌəəɚɕ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɔ. ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɜɌɓɗɔɣɔɕ, Ɍ ɞɌɖɒɑ 

ɜɌɓɗɔɣɔɫ ɞɫɒɑɝɞɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɖɗɌɝɝɌɡ 

ɜɌɓɜɌɍɚɞɌəəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, Ɍ ɞɌɖɒɑ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɝɞɜɟɖɞɟɜɧ ɔɓɘɑəɑəɔɕ ɍɧɗ ɜɌɓɜɌɍɚɞɌə Ɍɗɏɚɜɔɞɘ 

ɐɔɌɏəɚɝɞɔɖɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ 

ɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɚɝɞɜɧɘ ɛɌə-

ɖɜɑɌɞɔɞɚɘ. 

Ȼɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɍɚɗɨəɧɡ 

ɚɝɞɜɧɘ ɛɌəɖɜɑɌɞɔɞɚɘ, ɛɑɜɑɐ ɖɗɔəɔɢɔɝɞɌɘɔ 

ɝɞɚɔɞ ɓɌɐɌɣɌ ɚɛɜɑɐɑɗɔɞɨ, ɛɚɖɌɓɌəɚ ɗɔ ɍɚɗɨəɚɘɟ 

ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɘɌɗɚ-

ɔəɎɌɓɔɎəɚɑ ɣɜɑɝɖɚɒəɚɑ ɐɜɑəɔɜɚɎɌəɔɑ ɔɗɔ 

ɍɚɗɨəɚɏɚ ɝɗɑɐɟɑɞ ɛɜɚɐɚɗɒɌɞɨ ɗɑɣɔɞɨ ɖɚəɝɑɜɎɌ-

ɞɔɎəɚ. ȺɝəɚɎəɧɘ ɝɟɍɝɞɜɌɞɚɘ, ɐɚɝɞɟɛəɧɘ ɐɗɫ 

ɣɜɑɝɖɚɒəɚɏɚ ɐɜɑəɔɜɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɒɔɐɖɚɝɞɨ 

Ɏ ɝɌɗɨəɔɖɚɎɚɕ ɝɟɘɖɑ, ɖɚɞɚɜɌɫ ɛɜɔ əɌɝɞɚɫɥɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɚɛɜɑɐɑɗɫɗɌɝɨ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ (Ɏ 

136 (68,6%) ɝɗɟɣɌɫɡ) Ɏ Ɏɔɐɑ ɚɖɜɟɏɗɚɕ ɔɗɔ ɗɔəɓɚ-

Ɏɔɐəɚɕ ɒɔɐɖɚɝɞəɚɕ ɓɚəɧ ɖɛɑɜɑɐɔ ɚɞ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ, Ɏɐɚɗɨ ɝɞɑəɖɔ ɒɑɗɟɐɖɌ. ȿ 94 

(47,4 %) ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɌ ɒɔɐɖɚɝɞɨ Ɏ əɔɒ-

əɑɘ ɖɌɜɘɌəɑ ɝɌɗɨəɔɖɚɎɚɕ ɝɟɘɖɑ. ȹɌ ɌɖɝɔɌɗɨ-

əɧɡ ɞɚɘɚɏɜɌɘɘɌɡ ɝɗɚɒəɚ ɍɧɗɚ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌɞɨ, ɝɚɐɑɜɒɔɞɝɫ ɗɔ ɒɔɐɖɚɝɞɨ Ɏ ɝɌɗɨəɔɖɚɎɚɕ 

ɝɟɘɖɑ ɔɗɔ Ɏ ɍɜɧɒɑɕɖɑ ɛɚɛɑɜɑɣəɚ-ɚɍɚɐɚɣəɚɕ 

ɖɔɤɖɔ ð ɣɞɚ ɎɌɒəɚ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɚɖɌɓɌəɔɕ 

ɖ ɐɜɑəɔɜɚɎɌəɔɪ. Ȯ ɛɜɚɢɑɝɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɓ-

ɜɌɍɚɞɌə ɔ ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɗɝɫ ɝɛɚɝɚɍ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɖɔ ɗɚɖɌɗɔɓɌɢɔɔ ɒɔɐɖɚɝɞɔ ɛɚ ɎɓɌɔɘɚ-

ɚɞəɚɤɑəɔɪ ɎɧɫɎɗɫɑɘɚɕ ɒɔɐɖɚɝɞəɧɡ ɓɚə ɔ ɝɚ-

ɝɟɐɚɎ ɍɜɧɒɑɕɖɔ, ɛɜɔ ɛɜɚɝɘɚɞɜɑ Ɏ ɜɑɒɔɘɑ 

ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ (ȼɔɝ. 12, 13). 

ȰɜɑəɔɜɚɎɌəɔɑ ɝɌɗɨəɔɖɚɎɚɕ ɝɟɘɖɔ ɍɧɗɚ Ɏɚ 

Ɏɝɑɡ ɝɗɟɣɌɫɡ ɩɠɠɑɖɞɔɎəɚ ɔ ɛɚɘɚɏɌɗɚ ɐɚɍɔɞɨɝɫ 

ɛɚɗəɚɏɚ ɔɝɣɑɓəɚɎɑəɔɫ ɒɔɐɖɚɝɞəɚɏɚ ɝɟɍɝɞɜɌɞɌ. 

ȺɐəɌɖɚ ɛɜɔ ɝɚɡɜɌəɫɪɥɔɡɝɫ ɒɔɐɖɚɝɞəɧɡ ɝɖɚɛ-

ɗɑəɔɫɡ Ɏ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɔ ɛɌɜɌəɑɠɜɌɗɨ-

əɚɕ ɖɗɑɞɣɌɞɖɑ ɞɜɑɍɚɎɌɗɚɝɨ ɛɜɚɎɑɐɑəɔɑ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ (ȼɔɝ. 14 

Ɍ, ɍ). 

ȰɜɑəɔɜɚɎɌəɔɑ ɓɌɍɜɪɤɔəəɧɡ ɒɔɐɖɚɝɞəɧɡ 

ɝɖɚɛɗɑəɔɕ Ɏɧɛɚɗəɫɗɚɝɨ ɛɚɝɗɑ ɛɚɫɎɗɑəɔɫ Ɏ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɐɚɝɞɌɞɚɣəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɒɔɐɖɚ-

ɝɞɔ. Ȼɜɔ ɎɧɫɎɗɑəɔɔ əɌ ȸȼȾ ɘɌɗɑəɨɖɔɡ ɒɔɐ-

ɖɚɝɞəɧɡ ɟɣɌɝɞɖɚɎ (ɘɌɖɝɔɘɌɗɨəɧɘ ɐɔɌɘɑɞɜɚɘ 

ɐɚ 3ɝɘ) ɔ ɛɜɑɚɍɗɌɐɌəɔɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɟ 34 

(17,1%)  ɛɌɢɔɑəɞɚɎ,  ɜɑɤɑəɚ ɍɧɗɚ ɚɞɖɌɓɌɞɨɝɫ ɚɞ 

ɐɜɑəɔɜɚɎɌəɔɫ (ȼɔɝ. 15 Ɍ, ɍ). 

ȼɌɓɜɌɍɚɞɌəəɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɌɖɞɔɖɌ 

ɚɢɑəɑəɌ Ɏ ɛɜɔɘɑəɑəɔɔ ɟ 195 ɛɌɢɔɑəɞɚɎ ɔɓ 2-ɚɕ 

ɏɜɟɛɛɧ. Ȼɜɔ Ɏɧɍɚɜɑ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɛɑɜɎɧɘ ɖɗɌɝɝɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɐɑ-

ɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚɕ ɗɑ-

ɣɑɍəɚɕ ɞɌɖɞɔɖɚɕ ɫɎɗɫɗɌɝɨ ɖɚəɝɑɜɎɌɞɔɎəɌɫ ɞɑ-

ɜɌɛɔɫ, ɛɜɔɘɑəɑəəɌɫ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ 

(55 (92,2%)).  

ȿ ɛɌɢɔɑəɞɚɎ ɝɚ Ɏɞɚɜɧɘ ɖɗɌɝɝɚɘ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ Ɏ 17 (8,7%) ɝɗɟɣɌɫɡ, ɛɜɔɘɑəɫɗɌɝɨ 

ɖɚəɝɑɜɎɌɞɔɎəɌɫ ɞɑɜɌɛɔɫ, Ɏ 38 (19,4%) ɝɗɟɣɌɫɡ 

ɛɜɔɘɑəɫɗɚɝɨ ɣɜɑɝɖɚɒəɚɑ ɐɜɑəɔɜɚɎɌəɔɑ ɒɔɐ-

ɖɚɝɞəɧɡ ɝɖɚɛɗɑəɔɕ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɑɞɨɔɘ ɖɗɌɝɝɚɘ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ, ɏɐɑ ɠɚɜɘɔɜɚɎɌəɔɑ əɑɖɜɚɞɔɣɑɝɖɔɡ 

ɖɚɗɗɑɖɞɚɜɚɎ ɝɚɣɑɞɌɗɚɝɨ ɝ ɖɜɟɛəɚɚɣɌɏɚɎɧɘ, ɞɚ-

ɞɌɗɨəɧɘ ɔ ɝɟɍɞɚɞɌɗɨəɧɘ əɑɖɜɚɓɚɘ, Ɏɚ Ɏɝɑɡ ɝɗɟ-

ɣɌɫɡ ɍɧɗɔ ɛɜɔɘɑəɑəɧ ɚɞɝɜɚɣɑəəɧɑ ɗɌɛɌɜɚɞɚ-

ɘɔɔ.  Ȯ 14 (7,1%)   ɝɗɟɣɌɫɡ  Ɏɧɛɚɗəɫɗɚɝɨ ɛɜɑɐɎɌ- 

ȾɌɍɗɔɢɌ ʈ2.    ɃɌɝɞɚɞɌ ɎɔɐɚɎ ɔɓɘɑəɑəɔɫ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ (n=198). 

ʀʟʤʝʥʝʥʠʷ ʧʘʨʘʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ʢʣʝʪʯʘʪʢʠ n (%) 

ʀʥʬʠʣʴʪʨʘʮʠʷ ʙʝʟ ʞʠʜʢʦʩʪʥʳʭ ʩʢʦʧʣʝʥʠʡ 56 (28,2 %) 

ɾʠʜʢʦʩʪʥʳʝ ʩʢʦʧʣʝʥʠʷ 142 (71,7 %) 
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ȼɔɝ. 10,Ɍ. 

 

ȼɔɝ. 10,ɍ. 

ȼɔɝ. 10.  ȶɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȸɟɗɨɞɔ-

ɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

Ɍ ð Ɏ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɔəɠɔɗɨɞɜɌɢɔɫ, ɛɜɚɝɗɚɕɖɔ ɒɔɐɖɚɝɞɔ (ɝɞɜɑɗɖɔ).  

ɍ ð ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 19 ɐəɑɕ ɚɞɘɑɣɌɑɞɝɫ ɛɚɫɎɗɑəɔɑ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɒɔɐɖɚɝɞɔ, ɠɚɜɘɔɜɚɎɌəɔɑ 

ɖɚɗɗɑɖɞɚɜɌ (ɝɞɜɑɗɖɔ), Ɏ ɝɞɜɟɖɞɟɜɑ ɖɚɞɚɜɚɏɚ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ Ɏɖɗɪɣɑəɔɫ ɒɔɜɚɎɚɕ ɛɗɚɞəɚɝɞɔ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗ-

ɖɔ). ȶɚəɑɢ pigtail ɐɜɑəɌɒɌ (ɝɞɜɑɗɖɌ). 

 

ȼɔɝ. 11. 

 

 

 

 

ȼɔɝ. 11.  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ Ɏəɟɞɜɔ-

Ɏɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȸɟɗɨ-

ɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ. 

Ȯ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɔ ɛɌɜɌəɑɠɜɌɗɨəɚɕ ɖɗɑɞɣɌɞ-

ɖɑ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɚɛɜɑɐɑɗɫɪɞɝɫ ɒɔɐɖɚɝɞəɧɑ ɝɖɚɛ-

ɗɑəɔɫ, ɚɏɜɌəɔɣɑəəɧɑ ɝɞɑəɖɚɕ (ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 12,Ɍ. 

 

ȼɔɝ. 12,ɍ. 

ȼɔɝ. 12.   ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɚɓɐəɫɫ Ɍɜ-

ɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɜɑɒɔɘɑ ɘɌɖɝɔɘɌɗɨəɚɕ 

ɛɗɚɞəɚɝɞɔ MIP, Ɏ ɛɚɗɟɖɚɜɚəɌɜəɚɕ ɔ ɛɚɗɟɝɌɏɔɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

Ƚɚɝɟɐɧ ɍɜɧɒɑɕɖɔ ɛɚɛɑɜɑəɚ-ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ ɛɜɚɡɚɐɫɞ ɛɚ əɔɒəɑɘɟ ɖɜɌɪ ɒɔɐɖɚɝɞəɚɕ ɓɚəɧ (ɝɞɜɑɗɖɔ) ð ȶȾ 

ɖɌɜɞɔəɌ əɌɗɔɣɔɫ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ ɝɌɗɨəɔɖɚɎɚɕ ɝɟɘɖɑ. ȻɜɚɝɎɑɞ ɒɑɗɟɐɖɌ ð ɐɗɔəəɌɫ ɝɞɜɑɗɖɌ, ɛɜɚɝɎɑɞ ɛɚɛɑɜɑɣəɚ-

ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ, ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ ȻȲ ð ɏɚɗɚɎɖɔ ɝɞɜɑɗɚɖ. 
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ȼɔɝ. 13,Ɍ. 

 

ȼɔɝ. 13,ɍ. 

ȼɔɝ. 13.  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɚɓɐəɫɫ Ɍɜ-

ɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɜɑɒɔɘɑ ɘɌɖɝɔɘɌɗɨəɚɕ 

ɛɗɚɞəɚɝɞɔ MIP, Ɏ ɛɚɗɟɖɚɜɚəɌɜəɚɕ ɔ ɛɚɗɟɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

Ƚɚɝɟɐɧ ɍɜɧɒɑɕɖɔ ɛɚɛɑɜɑɣəɚ-ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ ɛɜɚɡɚɐɫɞ Ɏ ɝɞɜɟɖɞɟɜɑ ɒɔɐɖɚɝɞəɚɕ ɓɚəɧ (ɝɞɜɑɗɖɔ) ð ȶȾ-ɖɌɜɞɔəɌ ɒɔɐ-

ɖɚɝɞəɚɏɚ ɝɖɚɛɗɑəɔɫ Ɏ ɍɜɧɒɑɕɖɑ ɛɚɛɑɜɑɣəɚ-ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ. ȻɜɚɝɎɑɞ ɒɑɗɟɐɖɌ ð ɐɗɔəəɌɫ ɝɞɜɑɗɖɌ, ɛɜɚɝɎɑɞ ɛɚɛɑ-

ɜɑɣəɚ-ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ, ɝɌɏɔɞɞɌɗɨəɧɕ ɝɜɑɓ ȻȲ ð ɏɚɗɚɎɖɔ  ɝɞɜɑɗɚɖ. 

 

ȼɔɝ. 14,Ɍ. 

 

ȼɔɝ. 14,ɍ. 

ȼɔɝ. 14.   ȶɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɌɫ ɠɌɓɌ, ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

Ɍ ð Ɏ əɔɒəɑɘ ɖɌɜɘɌəɑ ɝɌɗɨəɔɖɚɎɚɕ ɝɟɘɖɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɒɔɐɖɚɝɞɨ Ɏ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɔ ɛɌɜɌəɑɠɜɌɗɨ-

əɚɕ ɖɗɑɞɣɌɞɖɑ, ɩɖɝɞɜɌɛɌəɖɜɑɌɞɔɣɝɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ð ɖɗɌɝɝ II.  

ɍ ð ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɝɗɑ ɐɜɑəɔɜɚɎɌəɔɫ. ȶɚəɑɢ ɐɜɑəɌɒɌ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɛɜɚɑɖɢɔɔ ɚɛɜɑɐɑɗɫɎɤɑɏɚɝɫ ɜɌ-

əɑɑ ɒɔɐɖɚɝɞəɚɏɚ ɝɖɚɛɗɑəɔɫ (ɝɞɜɑɗɖɌ), ɖɚɞɚɜɚɑ ɛɚɗəɚɝɞɨɪ ɐɜɑəɔɜɚɎɌəɚ. ȺɝɞɌɗɨəɧɑ ɒɔɐɖɚɝɞəɧɑ ɝɖɚɛɗɑəɔɫ 

əɑɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɔɗɔɝɨ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 15,Ɍ. 

 

ȼɔɝ. 15,ɍ. 

ȼɔɝ. 15.   Ɍ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɌəɖɜɑɌɞɔɣɑɝɖɌɫ 

ɠɌɓɌ, ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. ȽɗɑɎɌ Ɏ ɛɌɜɌəɑɠɜɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɑ ɔ ɛɚɐɐɔɌɠɜɌɏɘɌɗɨəɚɘ 

ɛɜɚɝɞɜɌəɝɞɎɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɓɚəɌ ɔəɠɔɗɨɞɜɌɢɔɔ, ɛɚɐɚɓɜɔɞɑɗɨəɌɫ əɌ əɌɗɔɣɔɑ ɒɔɐɖɚɝɞəɚɏɚ ɖɚɘɛɚəɑəɞɌ 

(ɝɞɜɑɗɖɌ). ɍ ð ȸȼȾ Ɏ Ⱦ2-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. Ȯ 

ɓɚəɑ ɔəɠɔɗɨɞɜɌɢɔɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɧɤɑəəɧɕ ɝɔɏəɌɗ ɚɞ ɒɔɐɖɚɝɞɔ (ɝɞɜɑɗɖɌ). 
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ȼɔɝ. 16,Ɍ. 

 

ȼɔɝ. 16,ɍ. 

ȼɔɝ. 16. Ɍ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɘɘɌ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɌəɖɜɑɌɞɔɣɑɝɖɌɫ 

ɠɌɓɌ, ɘɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɔəɞɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ 

ɖɚɗɗɑɖɞɚɜ ɝ əɑɚɐəɚɜɚɐəɧɘ ɝɚɐɑɜɒɔɘɧɘ (ɝɞɜɑɗɖɌ), ɝ Ɏɖɗɪɣɑəɔɫɘɔ ɏɌɓɌ, ɚɖɜɟɒɑəəɧɕ ɞɚɗɝɞɚɕ ɝɞɑəɖɚɕ (ɘɌ-

ɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ).  

ɍ ð ɠɚɞɚ ɟɐɌɗɑəəɚɏɚ ɛɜɑɛɌɜɌɞɌ ð ɝɑɖɎɑɝɞɜ ð əɑɖɜɚɞɔɓɔɜɚɎɌəəɌɫ ɛɌəɖɜɑɌɞɔɣɑɝɖɌɫ ɞɖɌəɨ. ȽɟɍɞɚɞɌɗɨəɧɕ 

əɑɖɜɚɓ.   

 

ȼɔɝ. 17,Ɍ. 

 

ȼɔɝ. 17,ɍ. 

ȼɔɝ. 17.    ȶɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɌɫ ɠɌɓɌ, ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

Ɍ ð Ɏ ɛɌɜɌəɑɠɜɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɑ ɝ ɚɍɑɔɡ ɝɞɚɜɚə ɚɛɜɑɐɑɗɫɪɞɝɫ ɒɔɐɖɚɝɞəɧɑ ɝɖɚɛɗɑəɔɫ (ɝɞɜɑɗɖɔ).  

ɍ ð ɛɚɝɗɑ ɣɜɑɝɖɚɒəɚɏɚ ɐɜɑəɔɜɚɎɌəɔɫ. Ȳɔɐɖɚɝɞəɧɑ ɝɖɚɛɗɑəɔɫ ɐɜɑəɔɜɚɎɌəɧ (ɝɞɜɑɗɖɔ), ɟɘɑəɨɤɔɗɔɝɨ Ɏ ɜɌɓɘɑ-

ɜɌɡ, ɚɞɘɑɣɌɑɞɝɫ ɛɚɫɎɗɑəɔɑ ɝɞɑəɖɔ, ɛɟɓɧɜɨɖɚɎ ɎɚɓɐɟɡɌ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 18,Ɍ. 

 

ȼɔɝ. 18,ɍ. 

ȼɔɝ. 18.     ȶɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɌɫ ɠɌɓɌ, ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

Ɍ ð Ɏ ɛɌɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɔ ɛɌɜɌəɑɠɜɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɔəɠɔɢɔɜɚɎɌəəɧɑ əɑɖɜɚɞɔɣɑɝɖɔɑ 

ɖɚɗɗɑɖɞɚɜɧ ɝɚ ɝɞɑəɖɚɕ, əɌɖɌɛɗɔɎɌɪɥɑɕ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ (ɝɞɜɑɗɖɔ). Ȯ ɛɜɚɑɖɢɔɔ ɝɌɗɨəɔɖɚɎɚɕ ɝɟɘɖɔ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɏɜɌəɔɣɑəəɌɫ ɒɔɐɖɚɝɞɨ (ɝɠɚɜɘɔɜɚɎɌəəɧɕ Ɍɍɝɢɑɝɝ), Ɏ Ɏɑɜɡəɔɡ ɑɑ ɚɞɐɑɗɌɡ ɖɚəɑɢ ɐɜɑəɌɒɌ. ɍ ð 

ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɚɘɑəɞɚɍɟɜɝɚɝɞɚɘɧ, ɗɪɘɍɚɞɚɘɔɔ, ɐɜɑəɔɜɚɎɌəɔɫ. ȶɚɗɗɑɖɞɚ-

ɜɧ ɛɚɗəɚɝɞɨɪ ɟɐɌɗɑəɧ, Ɏ ɓɚəɑ ɚɛɑɜɌɢɔɔ ɟɝɞɌəɚɎɗɑəɧ ɐɜɑəɌɒɔ (ɝɞɜɑɗɖɔ). 
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ɜɔɞɑɗɨəɚɑ ɣɜɑɝɖɚɒəɚɑ ɐɜɑəɔɜɚɎɌəɔɑ ɔəɞɜɌ-

ɛɌəɖɜɑɌɞɔɣɑɝɖɔɡ ɖɚɗɗɑɖɞɚɜɚɎ. ȺɛɑɜɌɢɔɔ Ɏɧ-

ɛɚɗəɫɗɔɝɨ Ɏ ɚɍɦɑɘɑ əɑɖɜɝɑɖɎɑɝɜɩɖɞɚɘɔɔ, ɚɘɑə-

ɞɚɍɟɜɝɚɝɞɚɘɔɔ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɐɜɑəɔɜɚɎɌəɔɑɘ 

ɝɌɗɨəɔɖɚɎɚɕ ɝɟɘɖɔ. ȺɛɑɜɌɢɔɔ Ɏɧɛɚɗəɫɗɔɝɨ Ɏ 

ɝɜɑɐəɑɘ əɌ 30 ð 40-ɑ ɝɟɞɖɔ ɛɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ 

ɛɜɚɢɑɝɝɚɎ ɝɑɖɎɑɝɞɜɌɢɔɔ ɔ ɚɞɏɜɌəɔɣɑəɔɫ, ɛɜɔ 

ɩɞɚɘ ɟɐɌɎɌɗɚɝɨ ɛɚɗəɚɝɞɨɪ ɟɐɌɗɔɞɨ ɝɑɖɎɑɝɞɜɔ-

ɜɚɎɌəəɟɪ ɛɌəɖɜɑɌɞɔɣɑɝɖɟɪ ɞɖɌəɨ ɓɌ ɚɐəɟ ɚɛɑ-

ɜɌɢɔɪ (ȼɔɝ. 16 Ɍ, ɍ). 

Ȼɜɔ ɝɌɘɚɘ ɎɧɜɌɒɑəəɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ 

ɣɑɞɎɑɜɞɚɏɚ ɖɗɌɝɝɌ, əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ ɔ 

ɣɌɥɑ Ɏɝɑɏɚ Ɏ 27 (13,8%) ɛɜɔɘɑəɫɑɘɚɕ ɞɌɖɞɔɖɚɕ 

ɫɎɗɫɗɝɫ ɩɞɌɛəɧɕ ɘɑɞɚɐ, ɝɚɝɞɚɫɥɔɕ ɔɓ ɣɜɑɝɖɚɒ-

əɚɏɚ ɐɜɑəɔɜɚɎɌəɔɫ əɌ ɛɑɜɎɚɘ ɩɞɌɛɑ, ɖɚɞɚɜɚɑ 

ɛɚɓɎɚɗɫɗɚ ɐɚɍɔɞɨɝɫ ɟɘɑəɨɤɑəɔɫ ɜɌɓɘɑɜɚɎ ɖɚɗ-

ɗɑɖɞɚɜɚɎ ɔ ɛɚɘɚɏɌɗɚ ɚɞɝɜɚɣɔɞɨ ɗɌɛɌɜɚɞɚɘɔɪ ɔ 

Ɏɧɛɚɗəɔɞɨ ɑɑ ɛɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ ɛɜɚɢɑɝɝɚɎ ɚɞ-

ɏɜɌəɔɣɑəɔɫ. 

ȹɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ ɎɧɛɚɗəɫɗɌɝɨ ɚɞɖɜɧɞɌɫ 

ɚɛɑɜɌɢɔɫ Ɏ ɚɍɦɑɘɑ ɗɌɛɌɜɚɞɚɘɔɔ, Ɏɝɖɜɧɞɔɫ 

ɝɌɗɨəɔɖɚɎɚɕ ɝɟɘɖɔ, əɑɖɜɚɝɑɖɎɑɝɞɜɩɖɞɚɘɔɔ, 

ɘɑəɞɚɍɟɜɝɚɝɞɚɘɔɔ, Ɏɚɓɘɚɒəɚ Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɗɪɘɍɚɞɚɘɔɑɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ 

əɑɖɜɚɞɔɣɑɝɖɔɡ ɖɚɗɗɑɞɚɜɚɎ. Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɘ ɛɑɜɔɚɐɑ Ɏɧɛɚɗəɫɗɔɝɨ ɓɌɛɗɌəɔɜɚɎɌəəɧɑ 

ɜɑɎɔɓɔɔ ɚɘɑəɞɚɍɟɜɝɚɝɞɚɘɧ (ȼɔɝ. 18 Ɍ, ɍ).  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɢɑɗɚɘ ɛɜɔɘɑəɑəɔɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɓɌ-

ɍɜɪɤɔəəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɚ-ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓ-

ɘɑəɑəɔɕ ɛɜɔ ȺȻ ɔ ɌɗɏɚɜɔɞɘɌ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɍɚɗɨəɧɡ ȺȻ ɛɚɓɎɚɗɔɗɚ ɞɚɣəɑɑ ɚɛɜɑɐɑɗɫɞɨ ɛɚɖɌ-

ɓɌəɔɫ ɖ ɚɛɑɜɌɞɔɎəɚɘɟ ɎɘɑɤɌɞɑɗɨɝɞɎɟ, ɝɚɖɜɌ-

ɞɔɞɨ ɣɔɝɗɚ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, Ɍ Ɏ ɜɫɐɑ 

ɝɗɟɣɌɑɎ ɛɜɑɐɛɚɣɑɝɞɨ ɚɞɖɜɧɞɧɘ ɗɌɛɌɜɚɞɚɘəɧɘ 

ɚɛɑɜɌɢɔɫɘ ɘɌɗɚɔəɎɌɓɔɎəɚɑ ɣɜɑɝɖɚɒəɚɑ ɐɜɑəɔ-

ɜɚɎɌəɔɑ ɛɚɐ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɘ ɖɚəɞɜɚɗɑɘ. ȰɌə-

əɌɫ ɞɌɖɞɔɖɌ ɞɌɖɒɑ ɛɚɓɎɚɗɔɗɌ ɛɜɑɐɚɞɎɜɌɞɔɞɨ 

ɍɚɗɨɤɚɑ ɣɔɝɗɚ ɎɧɝɚɖɚɞɜɌɎɘɌɞɔɣəɧɡ ɗɌɛɌɜɚ-

ɞɚɘəɧɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɚɝɚɍɑəəɚ 

Ɏɧɛɚɗəɑəəɧɡ Ɏ ɜɌəəɔɑ ɝɜɚɖɔ (ȰɔɌɏɜɌɘɘɌ 1). 

ȳɌɖɗɪɣɑəɔɑ. 

ȿɝɚɎɑɜɤɑəɝɞɎɚɎɌəəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

ɖɚɘɛɗɑɖɝ, ɝɚɝɞɚɫɥɔɕ ɔɓ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɞɫɒɑ-

ɝɞɔ  ɎɚɝɛɌɗɔɞɑɗɨəɚ-ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ 

ɛɜɔ ɚɝɞɜɚɘ ɛɌəɖɜɑɌɞɔɞɑ ɔ ɌɗɏɚɜɔɞɘɌ ɛɜɔɘɑəɑ-

əɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɓɎɚɗɫɑɞ 

ɌɐɑɖɎɌɞəɚ ɚɝɟɥɑɝɞɎɗɫɞɨ Ɏɧɍɚɜ ɝɛɚɝɚɍɚɎ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ, ɣɞɚ əɑ ɘɑəɑɑ ɎɌɒəɚ, ɝɜɚ-

ɖɚɎ ɔɡ ɛɜɔɘɑəɑəɔɫ. ȴɝɡɚɐɫ ɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɐɔ-

əɌɘɔɣɑɝɖɚɕ ȶȾ ɔ ȸȼȾ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɑɘ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɟɐɌɗɚɝɨ ɖɟɛɔɜɚɎɌɞɨ 

ɓɌɍɚɗɑɎɌəɔɑ əɌ ɠɚəɑ ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ 

ɔ ɚɞɖɌɓɌɞɨɝɫ ɚɞ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȰɔəɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɍɚɗɨəɧɡ ɚɝɞɜɧɘ 

ɛɌəɖɜɑɌɞɔɞɚɘ əɌ ȶȾ ɔ ɟɞɚɣəɑəɔɑ ɝɞɜɟɖɞɟɜɧ 

ɔɓɘɑəɑəɔɕ əɌ ȸȼȾ ɛɚɘɚɏɌɑɞ ɞɚɣəɑɑ ɚɛɜɑɐɑɗɫɞɨ 

ɛɚɖɌɓɌəɔɫ ɖ ɛɜɔɘɑəɑəɔɪ ɎɧɝɚɖɚɞɜɌɎɘɌɞɔɣəɧɡ 

ɚɞɖɜɧɞɧɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. ȾɚɣəɌɫ 

ɎɔɓɟɌɗɔɓɌɢɔɫ ɒɔɐɖɚɝɞəɧɡ ɝɖɚɛɗɑəɔɕ ɛɚɓɎɚɗɫɑɞ 

ɜɌɝɤɔɜɔɞɨ ɛɚɖɌɓɌəɔɫ ɐɗɫ ɣɜɑɝɖɚɒəɚɏɚ ɐɜɑəɔ-

ɜɚɎɌəɔɫ ɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɛɜɑɐɚɞɎɜɌɞɔɞɨ əɑɒɑ-

ɗɌɞɑɗɨəɧɑ ɗɌɛɌɜɚɞɚɘəɧɑ ɚɛɑɜɌɢɔɔ, Ɍ ɑɝɗɔ ɚəɔ 

Ɏɝɑ ɒɑ ɛɚɖɌɓɌəɧ, Ɏɧɛɚɗəɔɞɨ ɔɡ Ɏ ɍɚɗɑɑ ɜɌəəɔɑ 

ɝɜɚɖɔ.  

      ȰɔɌɏɜɌɘɘɌ ʈ1.    
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ȹȱȰȱȼȲȬȹȴȱȸ ȸȺɃȴ 
 

ȭɌɜɔəɚɎɌ ȸ.ȹ.1, ȾɟɛɔɖɔəɌ ȹ.Ȯ.2, ȽɚɗɚɛɚɎɌ Ȭ.ȱ.1,  

ȶɌɝɫə ȯ.ȼ.2, ȻɟɤɖɌɜɨ Ȱ. Ɋ.2 

 
ɛɜɑɐɑɗɔɞɨ ɚɝəɚɎəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ  ɛɌɢɔɑəɞɚɖ 

ɝɚ ɝɞɜɑɝɝɚɎɧɘ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɞɌɞɔɣɑɝɖɚɕ ɔ ɐɔəɌɘɔɣɑ-

ɝɖɚɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȸȼȾ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɑəɔɫ ɖ ɖɚɘɛɗɑɖɝəɚɘɟ 

ɖɗɔəɔɣɑɝɖɚɘɟ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɘɟ ɚɍɝɗɑɐɚɎɌəɔɪ ɛɜɔ ɝɞɜɑɝɝɚɎɚɘ əɑɐɑɜɒɌəɔɔ ɘɚɣɔ. 

ȭɧɗ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ 52 ȸȼȾ ɟ ɒɑəɥɔə ɝɚ ɝɞɜɑɝɝɚɎɧɘ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ 

ɔ 25 ȸȼȾ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ. Ⱥɛɜɑɐɑɗɫɗɔ əɌɗɔɣɔɑ ɐɑɠɑɖɞɚɎ ɛɑɜɔɟɜɑɞɜɌɗɨəɧɡ, ɛɌɜɌ-

ɟɜɑɞɜɌɗɨəɧɡ ɔ ɛɟɍɚɟɜɑɞɜɌɗɨəɧɡ ɝɎɫɓɚɖ, ɔɓɘɑɜɫɗɔ Ɏɑɗɔɣɔəɟ ɎɑɓɔɖɚɟɜɑɞɜɌɗɨəɚɏɚ ɟɏɗɌ, 

ɛɚɓɌɐɔɗɚɍɖɚɎɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɔ ɛɗɚɥɌɐɨ ɛɟɍɚɟɜɑɞɜɌɗɨəɧɡ ɞɜɑɟɏɚɗɨəɔɖɚɎ.  

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɛɌɢɔɑəɞɚɖ ɝɚ ɝɞɜɑɝɝɚɎɧɘ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ ɣɌɥɑ əɌɍɗɪɐɌɗɔɝɨ 

ɛɚɎɜɑɒɐɑəɔɫ ɛɌɜɌɟɜɑɞɜɌɗɨəɧɡ (90%, ɜ<0,01) ɔ ɛɟɍɚɟɜɑɞɜɌɗɨəɧɡ (54%, ɜ=0,019) ɝɎɫɓɚɖ, 

ɟɎɑɗɔɣɑəɔɑ ɎɑɓɔɖɚɟɜɑɞɜɌɗɨəɚɏɚ ɟɏɗɌ (152ϊ, ɜ=0,167) ɔ ɛɚɓɌɐɔɗɚɍɖɚɎɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ 

(7,8ɘɘ,  ɜ=0,041), ɟɘɑəɨɤɑəɔɑ ɛɗɚɥɌɐɔ ɛɟɍɚɟɜɑɞɜɌɗɨəɧɡ ɞɜɑɟɏɚɗɨəɔɖɚɎ (163,13 ɘɘ2, 

ɜ=0,0301). ȭɧɗɔ ɎɧɫɎɗɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɛɚɗɚɒɑəɔɔ ɟɜɑɞɜɚ-

ɎɑɓɔɖɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɟ ɛɌɢɔɑəɞɚɖ ɚɝəɚɎəɚɕ ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ. 

ȮɧɎɚɐɧ. ȶɚɘɛɗɑɖɝəɚɑ  ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɞɌɞɔɣɑɝɖɚɕ ɔ ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȾ ɛɜɔ 

ɝɞɜɑɝɝɚɎɚɘ əɑɐɑɜɒɌəɔɔ ɘɚɣɔ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɜɫɐ ɡɌɜɌɖɞɑɜəɧɡ ɛɜɔɓəɌɖɚɎ, ɖɚɞɚɜɧɑ 

ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɑɓəɧɘɔ ɟɜɚɗɚɏɌɘ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɚɍɦɑɘɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ ɟ ɖɌɒɐɚɕ ɛɌɢɔɑəɞɖɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɌəɌɞɚɘɚ-ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɞɌɓɚ-

Ɏɚɏɚ ɐəɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɜɑɞɜɌ, ɝɞɜɑɝɝɚɎɚɑ əɑɐɑɜɒɌəɔɑ ɘɚɣɔ, ɞɌɓɚɎɚɑ ɐəɚ, ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɐɔəɌɘɔɣɑɝɖɌɫ ȸȼȾ. 

 

THE OPPORTUNITIES OF MAGNETIC RESONANCE IMAGING IN PATIENTS  

SUFFERING FROM STRESS URINARY INCONTINENCE 

 

Barinova  M.N.1, Tupikina N.V.2, Solopova  A.E.1, Kasyan G.R.2, Pushkar' D.Ju.2 
 

o evaluate the main diagnostic criteria in patients with stress urinary incont inence 

using static and dynamic magnetic resonance imaging (MRI).  

Materials and Methods.  We compared 52 MRI in woman with stress urinary inco n-

tinence  and 25 controls according to the grade of the bladder prolapsus, the distortion in 

the periurethral, paraurethral, pubourethral ligaments, the vesicourethral angle, the re t-

ropubic space and the area of pubo urethral triangles.  

Results.  There was a significantly higher paraurethral (90%, ɜ<0,01), and pu-

bourethral (54%, ɜ=0,019) ligaments distortion, larger vesicourethral angle (152ϊ, ɜ=0,167) 

and  retropubic space (7,8 ɘɘ, ɜ=0,041), smaller area of pubourethral  triangles in woman 

with stress urinary incontinence  (163,13 ɘɘ2, ɜ=0,0301).  

Conclusions.  The combined static and dynamic MRI can provide useful information 

according to the certain structural abnormalities with specific disfunction.  

 
Keywords: ischemic heart disease, myocardial ischemia, myocardial perf u-

sion, myocardial revascularization, stress -Echo, magnetic resonance imaging, cor o-
nary angiography . 

 

Ⱥ 

T 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

1 -  ȯȭȺȿ ȮȻȺ ȻɑɜɎɧɕ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. Ƚɑɣɑəɚ-

ɎɌ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ 

2 - ȯȭȺȿ ȮȻȺ ȸȯȸȽȿ 

ɔɘ. Ȭ.ȴ. ȱɎɐɚɖɔɘɚɎɌ 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 

1 -  I.M. Sechenov First 

Moscow State Medical 

University. University  

 

2 -  A.I. Evdokimov Mo s-

cow State Un iversity of 

Medicine and De ntistry  

 

Moscow, Russia  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 5 ˉ2 2015. ʉʪʨʘʥʠʮʘ  34 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

ɞɜɑɝɝɚɎɚɑ əɑɐɑɜɒɌəɔɑ ɘɚɣɔ (Ƚȹȸ) ɛɜɚ-

ɫɎɗɫɑɞɝɫ əɑɛɜɚɔɓɎɚɗɨəɚɕ ɛɚɞɑɜɑɕ ɘɚɣɔ 

ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɝɚɖɜɌɥɑəɔɫ ɐɑɞɜɟɓɚɜɌ ɔ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɎɌɒəɟɪ ɝɚɢɔɌɗɨəɟɪ ɔ ɏɔɏɔ-

ɑəɔɣɑɝɖɟɪ ɛɜɚɍɗɑɘɟ Ɏ ɛɚɓɐəɑɘ ɜɑɛɜɚɐɟɖɞɔɎəɚɘ 

ɎɚɓɜɌɝɞɑ ɔ Ɏ ɘɑəɚɛɌɟɓɑ [1]. ȿ ɖɌɒɐɚɕ Ɏɞɚɜɚɕ 

ɒɑəɥɔəɧ Ɏ ɎɚɓɜɌɝɞɑ ɝɞɌɜɤɑ 45 ɗɑɞ ɚɞɘɑɣɌɑɞɝɫ 

əɑɛɜɚɔɓɎɚɗɨəɚɑ Ɏɧɐɑɗɑəɔɑ ɘɚɣɔ [2]. Ȱɔɝɠɟəɖ-

ɢɔɫ ɞɌɓɚɎɚɏɚ ɐəɌ ɔ əɌɜɟɤɑəɔɑ ɛɚɐɐɑɜɒɔɎɌɪ-

ɥɔɡ ɝɞɜɟɖɞɟɜ ɞɌɓɌ ɣɌɥɑ ɎɚɓəɔɖɌɑɞ ɛɜɔ əɌɗɔɣɔɔ 

ɞɌɖɔɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ, ɖɌɖ ɏɔɛɚɩɝɞɜɚɏɑəɔɫ, 

ɚɒɔɜɑəɔɑ, ɖɜɟɛəɧɕ ɛɗɚɐ, Ɍɖɟɤɑɜɝɖɔɕ ɞɜɌɎɘɌ-

ɞɔɓɘ [3, 4]. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɎɚɓəɔɖɌɑɞ ɚɝɗɌɍɗɑəɔɑ 

ɝɎɫɓɚɖ, ɔɝɞɚəɣɑəɔɑ ɘɧɤɑɣəɚɏɚ ɔ ɝɗɔɓɔɝɞɚɏɚ 

ɝɗɚɑɎ ɟɜɑɞɜɧ [3].  

ȺɛɞɔɘɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɓɌɘɧɖɌɞɑɗɨəɚɏɚ 

ɌɛɛɌɜɌɞɌ ɟɜɑɞɜɧ ɫɎɗɫɑɞɝɫ ɖɗɪɣɑɎɧɘ ɘɚɘɑəɞɚɘ 

ɐɗɫ ɠɟəɖɢɔɔ ɟɐɑɜɒɌəɔɫ ɘɚɣɔ ɔ ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ 

ɌɐɑɖɎɌɞəɚɕ ɜɌɍɚɞɚɕ ɖɌɖ ɝɠɔəɖɞɑɜɌ ɟɜɑɞɜɧ, ɞɌɖ 

ɔ ɛɚɐɐɑɜɒɔɎɌɪɥɔɡ ɝɞɜɟɖɞɟɜ ɘɚɣɑɔɝɛɟɝɖɌɞɑɗɨ-

əɚɏɚ ɖɌəɌɗɌ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, Ɏɑɐɟɥɔɑ ɛɜɔɣɔəɧ 

ɜɌɓɎɔɞɔɫ Ƚȹȸ ð ɩɞɚ ɝɞɜɟɖɞɟɜəɌɫ ɔ ɠɟəɖɢɔɚ-

əɌɗɨəɌɫ ɛɌɞɚɗɚɏɔɫ ɘɚɣɑɔɝɛɟɝɖɌɞɑɗɨəɚɏɚ ɖɌəɌɗɌ 

(ɝɠɔəɖɞɑɜəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ), Ɍ ɞɌɖɒɑ əɌɜɟ-

ɤɑəɔɑ ɝɞɜɚɑəɔɫ ɑɏɚ ɛɚɐɐɑɜɒɔɎɌɪɥɔɡ ɝɞɜɟɖɞɟɜ 

(ɏɔɛɑɜɘɚɍɔɗɨəɚɝɞɨ ɟɜɑɞɜɧ) [5]. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɖ ɜɌɓɎɔɞɔɪ ɐɌəəɧɡ əɌɜɟ-

ɤɑəɔɕ ɛɜɔɎɚɐɫɞ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

əɌ ɚɜɏɌəɌɡ ɘɌɗɚɏɚ ɞɌɓɌ, ɍɑɜɑɘɑəəɚɝɞɨ ɔ ɞɜɌɎ-

ɘɌɞɔɣəɧɑ ɜɚɐɧ, ɚɒɔɜɑəɔɑ, ɝɞɌɞɟɝ ɘɑəɚɛɌɟɓɧ, 

ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɑ ɛɚɎɧɤɑəɔɑ Ɏəɟɞɜɔɍɜɪɤəɚɏɚ 

ɐɌɎɗɑəɔɫ ɎɝɗɑɐɝɞɎɔɑ ɓɌɍɚɗɑɎɌəɔɕ ɐɧɡɌɞɑɗɨəɚɕ 

ɝɔɝɞɑɘɧ, ɞɫɒɑɗɚɕ ɠɔɓɔɣɑɝɖɚɕ ɜɌɍɚɞɧ, ɡɜɚəɔ-

ɣɑɝɖɔɡ ɓɌɛɚɜɚɎ [2,4]. ȶ ɠɌɖɞɚɜɌɘ, ɝəɔɒɌɪɥɔɘ 

ɝɛɚɝɚɍəɚɝɞɨ ɖ ɟɐɑɜɒɌəɔɪ ɘɚɣɔ, ɚɞəɚɝɫɞɝɫ Ɏɚɓ-

ɜɌɝɞ, ɛɝɔɡɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɝɚɛɟɞɝɞɎɟɪɥɔɑ 

ɓɌɍɚɗɑɎɌəɔɫ ɔ ȻȾȺ [5]. 

ȷɑɣɑəɔɑ Ƚȹȸ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɛɚɎɧɤɑəɔɑ 

ɝɞɌɍɔɗɨəɚɝɞɔ ɟɜɑɞɜɧ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɠɟəɖ-

ɢɔɔ ɛɚɐɐɑɜɒɔɎɌɪɥɔɡ ɝɞɜɟɖɞɟɜ [6]. Ȯ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɎɧɜɌɒɑəəɚɝɞɔ Ƚȹȸ ɗɑɣɑəɔɑ ɘɚɒɑɞ 

ɍɧɞɨ ɖɚəɝɑɜɎɌɞɔɎəɧɘ ɔ ɎɖɗɪɣɌɞɨ ɝɛɑɢɔɌɗɨəɧɕ 

ɖɚɘɛɗɑɖɝ ɟɛɜɌɒəɑəɔɕ ɐɗɫ ɟɖɜɑɛɗɑəɔɫ ɘɧɤɢ 

ɞɌɓɚɎɚɏɚ ɐəɌ, ɗɔɍɚ ɡɔɜɟɜɏɔɣɑɝɖɔɘ. Ȼɜɔ Ƚȹȸ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɗɌɍɚɝɞɨ ɛɚɐɐɑɜɒɔɎɌɪɥɔɡ ɝɞɜɟɖ-

ɞɟɜ ɞɌɓɚɎɚɏɚ ɐəɌ, ɏɔɛɑɜɘɚɍɔɗɨəɚɝɞɨ ɟɜɑɞɜɧ, 

ɌɝɔɘɘɑɞɜɔɣəɌɫ ɛɚɐɎɔɒəɚɝɞɨ ɝɞɑəɚɖ ɟɜɑɞɜɧ [7].  

Ȱɗɫ ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɏɚ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ 

Ƚȹȸ ɔɓɟɣɑəɔɑ əɚɜɘɌɗɨəɚɕ ɌəɌɞɚɘɔɔ ɞɌɓɚɎɚɏɚ 

ɐəɌ ɔ ɝɞɜɟɖɞɟɜəɧɡ əɌɜɟɤɑəɔɕ ɝɎɫɓɚɣəɚɏɚ Ɍɛ-

ɛɌɜɌɞɌ ɟɜɑɞɜɧ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɧɘ, ɛɚɝɖɚɗɨ-

ɖɟ ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɖɚɜɜɑɖɢɔɫ əɌɛɜɌɎɗɑəɌ əɌ 

ɟɖɜɑɛɗɑəɔɑ ɛɚɐɐɑɜɒɔɎɌɪɥɔɡ ɝɞɜɟɖɞɟɜ ɟɜɑɞɜɧ 

[2, 3].  

ȾɜɌɐɔɢɔɚəəɚ ɐɗɫ ɚɢɑəɖɔ əɌɗɔɣɔɫ ɔ ɝɞɑ-

ɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ Ƚȹȸ ɛɜɚɎɚɐɫɞ ɚɝɘɚɞɜ Ɏ 

ɏɔəɑɖɚɗɚɏɔɣɑɝɖɚɘ ɖɜɑɝɗɑ ɝ ɖɌɤɗɑɎɧɘɔ ɞɑɝɞɌɘɔ, 

ɖɚɘɛɗɑɖɝəɚɑ ɟɜɚɐɔəɌɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, 

ɢɔɝɞɚɟɜɑɞɜɚɝɖɚɛɔɪ, ɢɔɝɞɚɟɜɑɞɜɚɏɜɌɠɔɪ. ȸȼȾ 

ɘɌɗɚɏɚ ɞɌɓɌ ɣɌɥɑ Ɏɝɑɏɚ əɌɓəɌɣɌɑɞɝɫ ɛɌɢɔɑəɞ-

ɖɌɘ Ɏ ɝɗɟɣɌɑ ɝɚɣɑɞɌəɔɫ Ƚȹȸ ɔ ɏɔəɑɖɚɗɚɏɔɣɑ-

ɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ [5]. ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɚɓɎɚɗɫɑɞ ɐɑɞɌɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɒɑəɝɖɔɕ ɘɚɣɑɔɝɛɟɝɖɌɞɑɗɨəɧɕ ɖɌəɌɗ, ɟɜɑɞɜɌɗɨ-

əɧɕ ɝɠɔəɖɞɑɜ ɔ ɛɚɐɐɑɜɒɔɎɌɪɥɔɕ ɌɛɛɌɜɌɞ 

ɟɜɑɞɜɧ, Ɍ ɞɌɖɒɑ ɚɢɑəɔɞɨ ɔɓɘɑəɑəɔɑ ɛɚɗɚɒɑəɔɫ 

ɟɜɑɞɜɚɎɑɓɔɖɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ Ɏɚ  Ɏɜɑɘɫ ɛɚɎɧ-

ɤɑəɔɫ Ɏəɟɞɜɔɍɜɪɤəɚɏɚ ɐɌɎɗɑəɔɫ ɛɜɔ ɛɜɚɍɑ 

ȮɌɗɨɝɌɗɨɎɧ. 

ɂɑɗɨɪ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɚɝɨ 

ɚɛɜɑɐɑɗɑəɔɑ ɚɝəɚɎəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑ-

ɜɔɑɎ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ  ɛɌɢɔɑəɞɚɖ ɝɚ ɝɞɜɑɝɝɚ-

Ɏɧɘ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɞɌɞɔ-

ɣɑɝɖɚɕ ɔ ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȾ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȸȼȾ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɜɌɘɖɌɡ ɐɚɛɚɗəɑəɔɫ ɖ 

ɖɚɘɛɗɑɖɝəɚɘɟ ɖɗɔəɔɣɑɝɖɚɘɟ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨ-

əɚɘɟ ɚɍɝɗɑɐɚɎɌəɔɪ ɛɜɔ Ƚȹȸ. ȭɧɗɚ ɚɞɚɍɜɌəɚ 52 

ɛɌɢɔɑəɞɖɔ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɔ 25 ɛɌɢɔɑəɞɚɎ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ, ɟ ɖɚɞɚɜɧɡ ȸȼȾ Ɏɧɛɚɗəɫ-

ɗɚɝɨ ɛɚ ɟɜɚɗɚɏɔɣɑɝɖɔɘ, ɏɔəɑɖɚɗɚɏɔɣɑɝɖɔɘ ɛɚɖɌ-

ɓɌəɔɫɘ ɔ ɛɚ ɛɚɎɚɐɟ ȻȾȺ. ȻɌɢɔɑəɞɖɔ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɧ ɔɘɑɗɔ ɖɗɔəɔɣɑɝɖɔɑ ɝɔɘɛɞɚɘɧ Ƚȹȸ əɌ 

ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȶɜɔɞɑɜɔɔ Ɏɖɗɪɣɑəɔɫ: əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞ-

ɖɔ ɝɞɜɑɝɝɚɎɚɏɚ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ, ɗɔɍɚ ɝɘɑ-

ɤɌəəɚɏɚ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ 

ɝɞɜɑɝɝɚɎɚɏɚ ɖɚɘɛɚəɑəɞɌ, ɞɜɑɍɟɪɥɑɏɚ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɎɚɓɜɌɝɞ ɝɞɌɜɤɑ 18 ɗɑɞ, ɒɑə-

ɝɖɔɕ ɛɚɗ.  

ȶɜɔɞɑɜɔɔ əɑɎɖɗɪɣɑəɔɫ: əɌɗɔɣɔɑ ɝɘɑɤɌə-

əɚɏɚ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɏɔɛɑɜ-

ɌɖɞɔɎəɚɏɚ ɖɚɘɛɚəɑəɞɌ, əɌɗɔɣɔɑ ɝɞɌəɐɌɜɞəɧɡ ɔ 

ɚɞəɚɝɔɞɑɗɨəɧɡ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ȸȼȾ, Ɍ 

ɞɌɖɒɑ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ɚɛɑɜɌɞɔɎəɚɘɟ ɗɑɣɑ-

əɔɪ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ, ɎɚɓɜɌɝɞ ɘɑəɑɑ 18 ɗɑɞ, 

ɍɑɜɑɘɑəəɚɝɞɨ. Ⱥɞəɚɝɔɞɑɗɨəɧɘɔ ɛɜɚɞɔɎɚɛɚɖɌ-

ɓɌəɔɫɘɔ ɖ ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȾ  ɫɎɗɫɑɞɝɫ əɑɎɚɓ-

ɘɚɒəɚɝɞɨ ɓɌɐɑɜɒɌɞɨ ɐɧɡɌəɔɑ Ɏ ɞɑɣɑəɔɑ 15 ɝɑ-

ɖɟəɐ, əɑɝɛɚɝɚɍəɚɝɞɨ ɝɔɗɨəɚ ɛɚɞɟɒɔɞɨɝɫ Ɏɚ Ɏɜɑ-

ɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɒɌɗɚɍɧ əɌ ɍɚɗɑɎɧɑ ɚɥɟɥɑəɔɫ 

ɛɜɔ əɌɞɟɒɔɎɌəɔɔ.  

ȶɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ: ɚɞɖɌɓ ɚɞ ɟɣɌɝɞɔɫ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɔ əɌ ɗɪɍɚɘ ɩɞɌɛɑ, ɍɑɜɑɘɑəəɚɝɞɨ, 

ɛɚɫɎɗɑəɔɑ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ȸȼȾ.  

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɖ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɧ ɝɚɝɞɌɎɔɗ 52,4 Ñ 10,2 ɏɚɐɌ (ɚɞ 31 ɐɚ 79 

ɗɑɞ), ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ 25,8 Ñ 3,6, ɖɚɗɔɣɑɝɞɎɚ 

ɜɚɐɚɎ 1,7 Ñ 0,8, ɝɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɝɚɝɞɌɎɔɗɌ 4,5 Ñ 1,6 ɏɚɐɌ. Ƚɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɝɚɝɞɌ-

Ɏɔɗ 43,5 Ñ 11,2 ɏɚɐɌ (ɚɞ 28 ɐɚ 73 ɗɑɞ), ɔəɐɑɖɝ 

ɘɌɝɝɧ ɞɑɗɌ 25,1 Ñ 3,9, ɖɚɗɔɣɑɝɞɎɚ ɜɚɐɚɎ 1,3 Ñ 

0,9.  

ȸȼȾ ɛɜɚɎɚɐɔɗɔ Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɏɚɜɚɐɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ ʈ 

50 ȰɑɛɌɜɞɌɘɑəɞɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏ. ȸɚɝɖɎɧ 

əɌ  Ɏɧɝɚɖɚɛɚɗɨəɚɕ  ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ   ɝɔ- 

Ƚ 
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ɝɞɑɘɑ Toshiba Vantage Atlas (ɋɛɚəɔɫ) əɌɛɜɫ-

ɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Tɗ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɛɚɎɑɜɡəɚɝɞəɚɕ ɛɜɔɑɘəɚ-ɛɑɜɑɐɌɪɥɑɕ 

ɖɌɞɟɤɖɔ ɐɗɫ ɞɌɓɌ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɖɌɘ ɛɜɚɎɚɐɔɗɔ ɝɞɌɞɔɣɑɝɖɟɪ 

ȸȼȾ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ Ɏ ɞɜɑɡ ɎɓɌɔɘɚɛɑɜɛɑə-

ɐɔɖɟɗɫɜəɧɡ ɛɜɚɑɖɢɔɫɡ ɝ ɛɜɔɘɑəɑəɔɑɘ Ⱦ1- ɔ 

Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ (Ⱦ1-Ȯȴ, Ⱦ2-Ȯȴ) ɔ 

ɐɔəɌɘɔɣɑɝɖɟɪ ȸȼȾ ɝ ɛɜɚɍɚɕ ȮɌɗɨɝɌɗɨɎɧ Ɏ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɖɌɣɑɝɞɎɌ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɩəɐɚɎɌɏɔəɌɗɨəɚɑ 

ɔ ɩəɐɚɜɑɖɞɌɗɨəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɘ ɏɑɗɑɘ. Ȱɗɫ ɚɛɔɝɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɖ ɝ Ƚȹȸ ɍɧɗ ɜɌɓɜɌɍɚɞɌə 

ɝɞɌəɐɌɜɞəɧɕ ɛɜɚɞɚɖɚɗ ɝɞɌɞɔɣɑɝɖɚɕ ɔ ɐɔəɌɘɔ-

ɣɑɝɖɚɕ ȸȼȾ (ɞɌɍɗ. 1). 

Ȯɝɑɘ ɛɌɢɔɑəɞɖɌɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɚɛɑɜɌ-

ɞɔɎəɚɑ ɗɑɣɑəɔɑ Ɏ ɚɍɦɑɘɑ ɝɟɍɟɜɑɞɜɌɗɨəɚɕ ɛɗɌ-

ɝɞɔɖɔ ɝɔəɞɑɞɔɣɑɝɖɚɕ ɛɑɞɗɬɕ. 

ȶɚɘɛɗɑɖɝ ɝɞɌəɐɌɜɞəɧɡ ɚɍɝɗɑɐɚɎɌəɔɕ ɛɜɚ-

Ɏɚɐɔɗɝɫ Ɏɝɑɘ ɛɌɢɔɑəɞɖɌɘ ɛɑɜɑɐ ɡɔɜɟɜɏɔɣɑɝɖɔɘ 

ɗɑɣɑəɔɑɘ ɔ ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ ɚɝɘɚɞɜ Ɏ ɏɔəɑɖɚɗɚ-

ɏɔɣɑɝɖɚɘ ɖɜɑɝɗɑ ɝ ɛɜɚɎɑɐɑəɔɑɘ ɖɌɤɗɑɎɚɏɚ ɞɑɝɞɌ 

ɔ ɛɜɚɍɧ ȮɌɗɨɝɌɗɨɎɧ, Ɍ ɞɌɖɒɑ ɖɚɘɛɗɑɖɝəɚɑ ɟɜɚ-

ɐɔəɌɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɢɔɝɞɚɘɑɞɜɔɫ 

əɌɛɚɗəɑəɔɫ ɔ ɚɛɚɜɚɒəɑəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɖɌɞɑɞɑɜɚɎ Ɏɚɐəɚɏɚ ɞɔɛɌ ɜɌɓɘɑɜɚɘ 8F ɝ ɘɌɖɝɔ-

ɘɌɗɨəɧɘ əɌɛɚɗəɑəɔɑɘ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɐɚ 300 

ɘɗ ɝɚ ɝɖɚɜɚɝɞɨɪ 50 ɘɗ/ɘɔə).  

ȼɑɓɟɗɨɞɌɞɧ. 

ȭɧɗɚ ɔɓɟɣɑəɚ ɝɞɜɚɑəɔɑ ɟɜɑɞɜɧ ɟ ɚɍɑɔɡ 

ɏɜɟɛɛ ɛɌɢɔɑəɞɚɖ, ɚɛɜɑɐɑɗɫɗɔ əɌɗɔɣɔɑ ɐɑɠɑɖɞɚɎ 

ɝɠɔəɖɞɑɜɌ ɟɜɑɞɜɧ, Ɏɑɗɔɣɔəɟ ɎɑɓɔɖɚɟɜɑɞɜɌɗɨəɚ-

ɏɚ ɟɏɗɌ ɔ ɛɚɓɌɐɔɗɚɍɖɚɎɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, ɚɢɑəɔ-

ɎɌɗɔ ɝɚɝɞɚɫəɔɑ ɛɚɐɐɑɜɒɔɎɌɪɥɔɡ ɝɞɜɟɖɞɟɜ 

ɟɜɑɞɜɧ (ɛɌɜɌɟɜɑɞɜɌɗɨəɧɡ, ɛɑɜɔɟɜɑɞɜɌɗɨəɧɡ, 

ɛɟɍɚɟɜɑɞɜɌɗɨəɧɡ ɝɎɫɓɚɖ) ɔ ɛɚɐɐɑɜɒɔɎɌɪɥɔɡ  

ɝɞɜɟɖɞɟɜ ɎɗɌɏɌɗɔɥɌ, ɎɧɫɎɗɫɗɔ Ɍɝɔɘɘɑɞɜɔɪ 

ȾɌɍɗɔɢɌ ʈ1.  Ȼɜɚɞɚɖɚɗ ɝɞɌɞɔɣɑɝɖɚɕ ɔ ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȾ ɞɌɓɚɎɚɏɚ ɐəɌ. 

    

 

ʉʪʘʪʠʯʝʩʢʘʷ ʄʈʊ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʠʤʧʫʣʴʩʦʚ 

ʇʣʦʩʢʦʩʪʴ 

ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʊʦʣʱʠʥʘ 

ʩʨʝʟʘ, ʤʤ 

TR TE FOV MTX  ɺʨʝʤʷ ʐʘʛ ʩʢʘʥʠʨʦ-

ʚʘʥʠʷ, ʤʤ 

ʊ2 FSE sagittal 3 4232 90 30,5 256ʭ352 2,54 0,3 

ʊ2 FSE axial 2 4435 75 30,5 256ʭ352 5,34 0,
 

ʊ2 FSE coronal 3 4800 100 35,2 320ʭ384 4,20 0,3 

ʊ2 FSEFsat coronal 3 4993 100 30,5 256ʭ384 4,34 0,3 

ʊ1 FSE axial 3 200 4,5 30,5 256ʭ352 2,15 0,3 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʄʈʊ ʩ ʧʨʦʙʦʡ ɺʘʣʴʩʘʣʴʚʳ 

ʊ2W FSE sagittal 5 2500 104 30,0 256 0,18 0 
 

ȾɌɍɗɔɢɌ ʈ2. ȽɜɌɎəɑəɔɑ ɛɌɜɌɘɑɞɜɚɎ ɟɜɑɞɜɚɎɑɓɔɖɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ 

ɏɜɟɛɛɌɡ. M ð ɝɜɑɐəɫɫ ɎɑɗɔɣɔəɌ, SD ð ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ, Ȱȴ ð 95% ɐɚɎɑɜɔɞɑɗɨəɧɕ 

ɔəɞɑɜɎɌɗ, p-value ð ɟɜɚɎɑəɨ ɐɚɝɞɚɎɑɜəɚɝɞɔ, * - ɜ<0,05. 

ʄʈ - ʧʘʨʘʤʝʪʨʳ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧ-

ʧʘ (N=25) 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ 

(N=52) 

p-value 

ʃʦʙʢʦʚʘʷ ʩʪʦʨʦʥʘ ʧʫʙʦʫʨʝʪʨʘʣʴ-

ʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʤʤ (ʄÑSD) 

20,82Ñ7,69 14,14Ñ5,04 0,0281 

ʇʣʦʱʘʜʴ ʧʫʙʦʫʨʝʪʨʘʣʴʥʦʛʦ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ, ʤʤ
2  
(ʄÑSD) 

242,71Ñ106,04 163,13Ñ11,32 0,0301 

ɺʝʟʠʢʦʫʨʝʪʨʘʣʴʥʳʡ ʫʛʦʣ, ϊ 
(ʄÑSD) 

138,8Ñ12,59 152,09Ñ10,62 0,0167 

ɺʳʩʦʪʘ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʤʤ (ʄÑSD) 23,05Ñ4,19 21,02Ñ3,34 >0,05 

ʇʦʟʘʜʠʣʦʙʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʤʤ 

(ʄÑSD) 

4,9Ñ1,23 7,8Ñ1,71 0
041 

ʇʦʚʨʝʞʜʝʥʠʝ ʧʘʨʘʫʨʝʪʨʘʣʥɹʳʭ 

ʩʚʷʟʦʢ, % (95% ɼʀ) 

15 (7-41,4) 90 (70,6-97) <0,001 

ʇʦʚʨʝʞʜʝʥʠʝ ʧʫʙʦʫʨʝʪʨʘʣʥɹʳʭ 

ʩʚʷʟʦʢ, % (95% ɼʀ) 

10 (16,8-56,4) 54 (39,5-89,7) 0,0019 

ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʚʣʘʛʘʣʠʱʘ, % 

(95% ɼʀ) 

30 (2-64,6) 90 (70,6-95,7) <0,001 

ʋʨʝʪʨʦʮʝʣʝ, ʮʠʩʪʦʫʨʝʪʨʦʮʝʣʝ, % 

(95% ɼʀ) 

10 (0-41,4) 40 (8,3-70,3) 0,031 
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ɗɚəəɚ-ɛɜɫɘɚɖɔɤɑɣəɧɡ ɔ ɗɚəəɚ-ɖɚɛɣɔɖɚɎɧɡ 

ɘɧɤɢ, ɔɓɘɑəɑəɔɑ ɠɚɜɘɧ ɎɗɌɏɌɗɔɥɌ. Ȼɚɗɟɣɑə-

əɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 2. 

Ȯ ɝɞɜɟɖɞɟɜɑ ɟɜɑɞɜɧ əɌ Ⱦ2-Ȯȴ Ɏɧɐɑɗɫɪɞ 

ɣɑɞɧɜɑ ɖɚəɢɑəɞɜɔɣɑɝɖɔɡ ɚɍɗɌɝɞɔ: əɌɜɟɒəɧɕ 

ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɗɚɕ ɛɜɚɐɚɗɨəɧɡ ɛɚɛɑɜɑɣəɚ-

ɛɚɗɚɝɌɞɧɡ ɘɧɤɢ, ɝɜɑɐəɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɗɚɕ 

ɏɗɌɐɖɔɡ ɘɧɤɢ, ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɛɚɐɝɗɔɓɔ-

ɝɞɧɕ ɝɗɚɕ, Ɏəɟɞɜɑəəɔɕ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɩɛɔ-

ɞɑɗɔɌɗɨəɧɕ ɝɗɚɕ ɔ ɝɚɐɑɜɒɔɘɚɑ ɟɜɑɞɜɧ ð ɘɚɣɌ 

ɗɔɍɚ ɝɑɖɜɑɞ ɛɌɜɌɟɜɑɞɜɌɗɨəɧɡ ɒɑɗɑɓ. ɀɚɜɘɌ 

ɝɠɔəɖɞɑɜɌ ɟɜɑɞɜɧ Ɏ əɚɜɘɑ ɛɚɐɖɚɎɚɚɍɜɌɓəɌɫ. 

ȿ ɛɌɢɔɑəɞɚɖ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɟɜɑɞɜɌ 

ɢɑɗɔɖɚɘ ɜɌɝɛɚɗɌɏɌɗɌɝɨ ɛɚɓɌɐɔ ɗɚɍɖɚɎɚɏɚ ɝɔɘ-

ɠɔɓɌ, ɔ əɔɒəɫɫ ɞɚɣɖɌ ɟɜɑɞɜɧ ɚɛɜɑɐɑɗɫɗɌɝɨ 

Ɏɧɤɑ ɔɗɔ əɌ ɟɜɚɎəɑ əɔɒəɑɏɚ ɖɜɌɫ ɗɚɍɖɚɎɚɏɚ 

ɝɔɘɠɔɓɌ. ȿ ɛɌɢɔɑəɞɚɖ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ əɔɒ-

əɫɫ ɞɜɑɞɨ ɟɜɑɞɜɧ ɜɌɝɛɚɗɌɏɌɗɌɝɨ əɔɒɑ ɗɚɍɖɚɎɚɏɚ 

ɝɔɘɠɔɓɌ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɗɑɐɝɞɎɔɑɘ ɛɚɎɜɑ-

ɒɐɑəɔɫ ɝɎɫɓɚɖ ɟɜɑɞɜɧ ɔ ɛɌɜɌɎɌɏɔəɌɗɨəɚɕ ɠɌɝ-

ɢɔɔ. Ȼɜɔ ɝɞɌɞɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɛɚɗɚɒɑ-

əɔɔ ɗɑɒɌ əɌ ɝɛɔəɑ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɖ ɍɚɗɑɑ 

40% ɐɗɔəɧ ɟɜɑɞɜɧ ɍɧɗɚ ɜɌɝɛɚɗɚɒɑəɚ əɔɒɑ 

ɗɚɍɖɚɎɚɏɚ ɝɔɘɠɔɓɌ. 

Ƚɚɝɞɚɫəɔɑ ɛɌɜɌɟɜɑɞɜɌɗɨəɧɡ, ɛɑɜɔ-

ɟɜɑɞɜɌɗɨəɧɡ, ɛɟɍɚɟɜɑɞɜɌɗɨəɧɡ ɝɎɫɓɚɖ ɟɜɑɞɜɧ 

ɔɝɝɗɑɐɟɑɞɝɫ əɌ ɌɖɝɔɌɗɨəɧɡ ɔ ɝɌɏɔɞɞɌɗɨəɧɡ Ⱦ2-

Ȯȴ. Ȯ əɚɜɘɑ ɐɌəəɧɑ ɝɎɫɓɖɔ ɏɔɛɚɔəɞɑəɝɔɎəɧ, 

ɔɘɑɪɞ əɑɛɜɑɜɧɎəɧɕ ɡɚɐ, ɔɡ ɞɚɗɥɔəɌ ɔ 

əɌɛɜɌɎɗɑəɔɑ əɑ ɔɓɘɑəɑəɧ, ȸȼ ɝɔɏəɌɗ əɑ ɛɚɎɧ-

ɤɑə (ȼɔɝ. 1). ȴɓɎɔɞɧɑ ɝɎɫɓɖɔ, əɑ ɛɜɚɝɗɑɒɔɎɌ-

ɪɥɔɑɝɫ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ, ɝɣɔɞɌɪɞɝɫ ɛɚ-

Ɏɜɑɒɐɑəəɧɘɔ (ȼɔɝ. 2). ȻɑɜɔɟɜɑɞɜɌɗɨəɧɑ ɔ 

ɛɌɜɌɟɜɑɞɜɌɗɨəɧɑ ɝɎɫɓɖɔ ɚɛɜɑɐɑɗɫɪɞɝɫ əɌ Ɍɖ-

ɝɔɌɗɨəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ əɌ ɏɜɌəɔɢɑ Ɏɑɜɡəɑɕ ɔ 

ɝɜɑɐəɑɕ ɞɜɑɞɔ ɟɜɑɞɜɧ. ȻɑɜɔɟɜɑɞɜɌɗɨəɌɫ ɝɎɫɓɖɌ 

ɍɑɜɑɞ ɝɎɚɑ əɌɣɌɗɚ ɚɞ ɘɑɐɔɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɛɟɍɚ-

ɜɑɖɞɌɗɨəɚɕ ɘɧɤɢɧ ɔ ɛɜɔɖɜɑɛɗɫɑɞɝɫ ɖ ɛɑɜɑɐ-

əɑɕ ɝɞɑəɖɑ ɟɜɑɞɜɧ. ȻɌɜɌɟɜɑɞɜɌɗɨəɧɑ ɝɎɫɓɖɔ 

ɝɚɑɐɔəɫɪɞ ɍɚɖɚɎɧɑ ɝɞɑəɖɔ ɟɜɑɞɜɧ ɝ ɛɑɜɔ-

ɟɜɑɞɜɌɗɨəɚɕ ɝɎɫɓɖɚɕ. ȻɟɍɚɟɜɑɞɜɌɗɨəɧɑ ɝɎɫɓɖɔ 

ɝɚɑɐɔəɫɪɞ ɍɚɖɚɎɧɑ ɝɞɑəɖɔ ɟɜɑɞɜɧ ɔ ɝɟɡɚɒɔɗɨ-

əɟɪ ɐɟɏɟ ɞɌɓɚɎɚɕ ɠɌɝɢɔɔ ɔ ɛɚɗɟɣɌɪɞ ɗɟɣɤɑɑ 

ɚɞɚɍɜɌɒɑəɔɑ Ɏ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɟɜɑɞɜɧ.  

ȴɓɘɑəɑəɔɑ ɛɚɗɚɒɑəɔɫ ɟɜɑɞɜɧ ɛɜɔ ɐɔəɌ-

ɘɔɣɑɝɖɚɕ ȸȼȾ ɍɚɗɑɑ ɣɑɘ əɌ 30Ü ɚɞ ɛɚɗɚɒɑəɔɫ Ɏ 

ɝɞɌɞɔɖɑ ɛɜɔəɫɞɚ ɝɣɔɞɌɞɨ ɏɔɛɑɜɘɚɍɔɗɨəɚɝɞɨɪ. 

ȰɌəəɚɑ ɝɚɝɞɚɫəɔɑ ɣɌɝɞɚ ɌɝɝɚɢɔɔɜɚɎɌəɚ ɝ Ɏɧ-

ɜɌɒɑəəɧɘ ɢɔɝɞɚɢɑɗɑ. ȯɔɛɑɜɘɚɍɔɗɨəɚɝɞɨ ɟɜɑɞ-

ɜɧ ɝɎɫɓɧɎɌɪɞ ɝ ɛɚɎɜɑɒɐɑəɔɑɘ ɛɟɍɚɟɜɑɞɜɌɗɨ-

əɧɡ ɝɎɫɓɚɖ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɚɞɚɜɚɏɚ ɛɚɗɚɒɑəɔɑ 

ɟɜɑɞɜɧ ɛɜɔ əɌɞɟɒɔɎɌəɔɔ ɝɞɌəɚɎɔɞɝɫ ɏɚɜɔɓɚə-

ɞɌɗɨəɧɘ.  

ȮɑɗɔɣɔəɌ ɎɑɓɔɖɚɟɜɑɞɜɌɗɨəɚɏɚ ɟɏɗɌ ɚɛɜɑ-

ɐɑɗɫɗɌɝɨ əɌ ɝɌɏɔɞɞɌɗɨəɧɡ Ⱦ2-Ȯȴ Ɏ ɛɚɖɚɑ (ȼɔɝ. 

3). ȻɜɚɎɚɐɔɗɔ ɐɎɑ ɗɔəɔɔ: ɎɑɜɞɔɖɌɗɨəɟɪ ɚɝɨ 

ɛɜɚɖɝɔɘɌɗɨəɚɕ ɟɜɑɞɜɧ ɔ ɖɌɝɌɞɑɗɨəɟɪ ɖ ɤɑɕɖɑ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɛɌɜɌɗɗɑɗɨəɟɪ ɑɏɚ ɚɝəɚɎɌəɔɪ. 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɐɎɟɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɖ ɍɧɗɔ Ɏɧ-

ɫɎɗɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ Ɏɑ-

ɗɔɣɔəɧ ɎɑɓɔɖɚɟɜɑɞɜɌɗɨəɚɏɚ ɟɏɗɌ. ȿ ɒɑəɥɔə ɚɝ-

əɚɎəɚɕ ɏɜɟɛɛɧ  ɟɏɚɗ ɍɧɗ ɜɌɎɑə 152,09 Ü Ñ 10,62 

Ü, ɟ ɒɑəɥɔə ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ - 138,8 Ü Ñ 

12,59 Ü, ɜ=0,0167. 

ȻɚɓɌɐɔɗɚɍɖɚɎɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ ɔɓɘɑɜɫɗɔ 

əɌ ɝɌɏɔɞɞɌɗɨəɧɡ Ⱦ2-Ȯȴ Ɏ ɛɚɖɚɑ ɖɌɖ ɜɌɝɝɞɚɫəɔɑ 

ɘɑɒɐɟ ɓɌɐəɔɘ ɖɜɌɑɘ ɗɚɍɖɚɎɚɏɚ ɝɔɘɠɔɓɌ ɔ ɛɑ-

ɜɑɐəɑɕ ɝɞɑəɖɚɕ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɟɜɑɞɜɧ (ɜɔɝ. 3, Ɍ, 

ɍ). ȭɧɗɔ ɛɚɗɟɣɑəɧ ɐɌəəɧɑ, ɣɞɚ ɎɑɗɔɣɔəɌ ɛɚɓɌ-

ɐɔɗɚɍɖɚɎɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɜɌɓɗɔɣɌɑɞɝɫ ɟ ɒɑə-

ɥɔə ɝ Ƚȹȸ ɔ ɟ ɓɐɚɜɚɎɧɡ ɒɑəɥɔə (7,8Ñ1,71 ɘɘ 

ɔ 4,9Ñ1,23 ɘɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɜ=0,041).  

Ȱɗɫ ɚɢɑəɖɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɟɜɑɞɜɚɎɑ-

ɓɔɖɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɍɧɗɌ ɛɜɑɐɗɚɒɑəɌ ɝɔɝɞɑɘɌ 

ɖɚɚɜɐɔəɌɞ (ȼɔɝ. 4 Ɍ). Ȯ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɛɌɢɔɑə-

ɞɚɖ ɚɛɜɑɐɑɗɫɗɔ ɛɚɗɚɒɑəɔɑ Ɏɑɜɡəɑɕ ɞɚɣɖɔ ɟɜɑɞ-

ɜɧ Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ ɚɞəɚɝɔɞɑɗɨəɚ ɐɌəəɚɕ ɝɔ-

ɝɞɑɘɧ ɖɚɚɜɐɔəɌɞ (x,y). Ȱɗɫ ɛɚɐɌɎɗɫɪɥɑɏɚ ɣɔɝɗɌ 

ɛɌɢɔɑəɞɚɖ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɐɌəəɧɕ ɝɑɏɘɑəɞ 

ɍɧɗ ɜɌɝɛɚɗɚɒɑə əɌ əɟɗɑɎɚɘ ɟɜɚɎəɑ ɚɝɔ Ɍɍɝɢɔɝɝ 

ɗɔɍɚ Ɏ ɚɞɜɔɢɌɞɑɗɨəɚɕ ɓɚəɑ ɚɝɔ ɚɜɐɔəɌɞ (ɜɔɝ. 4 

ɍ), ɞɚɏɐɌ ɖɌɖ ɟ ɛɌɢɔɑəɞɚɖ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ 

ɟɜɑɞɜɚɎɑɓɔɖɌɗɨəɧɕ ɝɑɏɘɑəɞ ɍɧɗ ɜɌɝɛɚɗɚɒɑə Ɏ 

ɛɚɗɚɒɔɞɑɗɨəɚɕ ɓɚəɑ ɚɝɔ ɚɜɐɔəɌɞ Ɏɧɤɑ ɟɜɚɎəɫ 

5 ɘɘ (ȼɔɝ. 4 Ɏ). Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɎɔɐɑ-

ɞɑɗɨɝɞɎɟɪɞ ɚ ɓəɌɣɑəɔɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɟɜɑɞɜɚɎɑ-

ɓɔɖɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ Ɏ ɛɌɞɚɏɑəɑɓɑ Ƚȹȸ ɟ ɒɑə-

ɥɔə. 

Ȱɗɫ ɍɚɗɑɑ əɌɏɗɫɐəɚɏɚ ɚɞɚɍɜɌɒɑəɔɫ ɜɌɓɗɔ-

ɣɔɫ ɛɟɍɚɟɜɑɞɜɌɗɨəɚɏɚ ɜɌɝɝɞɚɫəɔɫ ɟ ɚɝəɚɎəɚɕ ɔ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɜɌɝɝɣɔ-

ɞɧɎɌɞɨ ɛɗɚɥɌɐɨ ɛɟɍɚɟɜɑɞɜɌɗɨəɧɡ ɞɜɑɟɏɚɗɨəɔ-

ɖɚɎ, ɚɍɜɌɓɚɎɌəəɧɡ ɎɑɜɞɔɖɌɗɨəɚɕ ɚɝɨɪ ɛɜɚɖɝɔ-

ɘɌɗɨəɚɕ ɟɜɑɞɜɧ, ɖɌɝɌɞɑɗɨəɚɕ ɖ ɤɑɕɖɑ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ, ɛɌɜɌɗɗɑɗɨəɚɕ ɑɏɚ ɚɝəɚɎɌəɔɪ ɔ ɗɔəɔɑɕ, 

ɛɜɚɎɑɐɑəəɚɕ ɣɑɜɑɓ ɗɚɍɖɚɎɧɕ ɝɔɘɠɔɓ (ȼɔɝ. 5 Ɍ, 

ɍ). 

ȭɧɗɔ ɛɚɗɟɣɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ 

ɜɌɓɗɔɣɔɫ Ɏ ɛɗɚɥɌɐɔ ɛɟɍɚɟɜɑɞɜɌɗɨəɧɡ ɞɜɑɟɏɚɗɨ-

əɔɖɚɎ ɟ ɚɝəɚɎəɚɕ ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ 

(163,13Ñ11,32 ɘɘ2 ɔ 242,71Ñ106,04 ɘɘ2 ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ, ɜ=0,0301). ȿɖɌɓɌəəɚɑ ɜɌɓɗɔɣɔɑ 

əɌɔɍɚɗɑɑ ɚɍɦɑɖɞɔɎəɚ ɐɑɘɚəɝɞɜɔɜɟɑɞ əɌɜɟɤɑəɔɑ 

ɛɑɜɑɐəɑɕ ɛɚɐɐɑɜɒɖɔ ɟɜɑɞɜɧ ɟ ɒɑəɥɔə ɝ Ƚȹȸ. 

Ƚɞɑɛɑəɨ ɢɔɝɞɚɢɑɗɑ, ɟɜɑɞɜɚɢɑɗɑ, ɢɔɝɞɚ-

ɟɜɑɞɜɚɢɑɗɑ ɔ ɜɑɗɌɖɝɌɢɔɔ ɞɌɓɚɎɚɏɚ ɐəɌ ɚɛɜɑɐɑ-

ɗɫɗɔ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȹȸȺ. ȹɌ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ȸȼ ɔɓɚɍɜɌɒɑəɔɫɡ, Ɏɧɛɚɗəɑəəɧɡ Ɏ 

ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, əɌɡɚɐɔɗɔ ɞɜɔ ɞɚɣɖɔ, 

ɘɑɒɐɟ ɖɚɞɚɜɧɘɔ ɛɜɚɎɚɐɔɗɔ ɗɔəɔɔ, ɚɞəɚɝɔɞɑɗɨ-

əɚ ɖɚɞɚɜɧɡ ɚɛɜɑɐɑɗɫɗɔ ɝɞɑɛɑəɨ ȻȾȺ ɔ ɜɑɗɌɖɝɌ-

ɢɔɔ ɞɌɓɚɎɚɏɚ ɐəɌ (ȼɔɝ. 6, ɍ).  

Ȼɚ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ, ɟɜɑɞɜɚɢɑɗɑ ɔɗɔ 

ɢɔɝɞɚɟɜɑɞɜɚɢɑɗɑ ɚɛɜɑɐɑɗɫɗɚɝɨ ɟ 40% ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɧ, ɔ ɟ 10% ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ, p=0,031. 

Ȯ əɚɜɘɑ ɠɚɜɘɌ ɎɗɌɏɌɗɔɥɌ ȹ-ɚɍɜɌɓəɌɫ 

(ȼɔɝ. 7,  Ɍ). Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, ɟ 90% ɛɌɢɔɑəɞɚɖ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ 

ɚɞɘɑɣɌɗɚɝɨ ɔɓɘɑəɑəɔɑ ɠɚɜɘɧ ɎɗɌɏɌɗɔɥɌ ɛɜɚ-

ɞɔɎ 30% Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ, ɜ<0,001. 
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ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

 

ȼɔɝ. 1,Ɏ. 

ȼɔɝ. 1.  ȸȼ-ɞɚɘɚɏɜɌɘɘɧ  ɛɌɢɔɑəɞɖɔ Ȼ., 35 ɗɑɞ ɍɑɓ ɝɞɜɑɝɝɚɎɚɏɚ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ. Ⱦ2-Ȯȴ, ɌɖɝɔɌɗɨ-

əɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȽɞɜɑɗɖɌɘɔ ɚɞɘɑɣɑəɧ əɑɔɓɘɑəɑəəɧɑ ɝɎɫɓɖɔ ɟɜɑɞɜɧ: ɛɟɍɚɟɜɑɞɜɌɗɨəɧɑ ɝɎɫɓɖɔ (Ɍ), ɛɌɜɌɟɜɑɞɜɌɗɨəɧɑ ɝɎɫɓɖɔ (ɍ), 

ɛɑɜɔɟɜɑɞɜɌɗɨəɧɑ ɝɎɫɓɖɔ (Ɏ). ȷɚɍɖɚɎɚ-ɖɚɛɣɔɖɚɎɧɑ ɘɧɤɢɧ ɝɔɘɘɑɞɜɔɣəɧ (1), ɜɌɎəɚɘɑɜəɚɕ ɞɚɗɥɔəɧ. 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

 

ȼɔɝ. 2,Ɏ. 

ȼɔɝ. 2.   ȸȼ-ɞɚɘɚɏɜɌɘɘɧ  ɛɌɢɔɑəɞɖɔ Ȼ., 43 ɏɚɐɌ ɝɚ ɝɞɜɑɝɝɚɎɧɘ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ. Ⱦ2-Ȯȴ. 

Ɍ, ɍ - ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ɏ - ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȽɞɜɑɗɖɌɘɔ ɚɞɘɑɣɑəɧ ɛɚɎɜɑɒɐɑəəɧɑ ɝɎɫɓɖɔ ɟɜɑɞɜɧ: 

ɛɌɜɌɟɜɑɞɜɌɗɨəɧɑ ɝɎɫɓɖɔ (Ɍ) ɔ ɛɟɍɚɟɜɑɞɜɌɗɨəɧɑ ɝɎɫɓɖɔ (ɍ, Ɏ). 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.   ȸȼ-ɞɚɘɚɏɜɌɘɘɧ. Ⱦ2-Ȯȴ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ɍ - ɛɌɢɔɑəɞɖɌ Ƚ., 35 ɗɑɞ ɍɑɓ ɝɞɜɑɝɝɚɎɚɏɚ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ. ȁ ð ȮɑɓɔɖɚɟɜɑɞɜɌɗɨəɧɕ ɟɏɚɗ  <140ϊ,  ɛɚɓɌɐɔɗɚɍɖɚ-

Ɏɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ 2 ɘɘ.  

ɍ - ɛɌɢɔɑəɞɖɌ ȳ., 47 ɗɑɞ ɝɚ ɝɞɜɑɝɝɚɎɧɘ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ. ȁ ð ȮɑɓɔɖɚɟɜɑɞɜɌɗɨəɧɕ ɟɏɚɗ >140ϊ,  ɛɚɓɌɐɔɗɚɍɖɚ-

Ɏɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ ɟɎɑɗɔɣɑəɚ, 8 ɘɘ. 
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ȼɔɝ. 4,Ɍ. 

  

ȼɔɝ. 4,ɍ. 

 

ȼɔɝ. 4,Ɏ. 

ȼɔɝ. 4.  ȸȼ-ɞɚɘɚɏɜɌɘɘɧ, Ⱦ2-Ȯȴ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ɍ - ȻɌɢɔɑəɞɖɌ Ȼ., 28 ɗɑɞ ɍɑɓ ɝɞɜɑɝɝɚɎɚɏɚ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ. ȻɚɓɌɐɔɗɚɍɖɚɎɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ (ɝɞɜɑɗɖɌ) əɑ ɟɎɑɗɔ-

ɣɑəɚ. ȬȮ ðɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ Ɏɑɜɡəɑɕ ɞɜɑɞɨɪ ɟɜɑɞɜɧ ɔ ɛɜɚɐɚɗɨəɚɕ ɚɝɨɪ (ɟ) ɗɚɍɖɚɎɚɏɚ ɝɔɘɠɔɓɌ. ɡ- ɛɑɜɛɑəɐɔ-

ɖɟɗɫɜ ɖ ɚɝɔ ɟ, ɛɜɚɎɑɐɑəəɧɕ ɣɑɜɑɓ əɔɒəɪɪ ɞɚɣɖɟ ɗɚɍɖɚɎɚɏɚ ɝɔɘɠɔɓɌ. Ƚ ð Ɏɑɜɡəɫɫ ɞɚɣɖɌ ɟɜɑɞɜɧ.  

ɍ, Ɏ - ȼɌɝɛɚɗɚɒɑəɔɑ Ɏɑɜɡəɑɕ ɞɚɣɖɔ ɟɜɑɞɜɧ ɟ ɛɌɢɔɑəɞɖɔ ɝ Ƚȹȸ (ɍ) ɔ  ɟ ɛɌɢɔɑəɞɖɔ, ɟɐɑɜɒɔɎɌɪɥɑɕ ɘɚɣɟ (Ɏ). 

 

ȼɔɝ. 5,Ɍ. 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5.   ȸȼ-ɞɚɘɚɏɜɌɘɘɧ, Ⱦ2-Ȯȴ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȻɟɍɚɟɜɑɞɜɌɗɨəɧɑ ɞɜɑɟɏɚɗɨəɔɖɔ ɟ ɛɌɢɔɑəɞɖɔ, ɟɐɑɜɒɔɎɌɪɥɑɕ ɘɚɣɟ (Ɍ) ɔ ɟ ɛɌɢɔɑəɞɖɔ ɝɚ ɝɞɜɑɝɝɚɎɧɘ əɑɐɑɜɒɌ-

əɔɑɘ ɘɚɣɔ (ɍ). 

 

ȼɔɝ. 6,Ɍ. 

 

ȼɔɝ. 6,ɍ. 

ȼɔɝ. 6.    ȸȼ-ɞɚɘɚɏɜɌɘɘɧ, Ⱦ2-Ȯȴ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ɍ - ȽɞɌɞɔɣɑɝɖɌɫ ȸȼȾ ɟ ɛɌɢɔɑəɞɖɔ ȹ., 56 ɗɑɞ ɝ ɝɚɣɑɞɌəɔɑɘ ɝɞɜɑɝɝɚɎɚɏɚ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ ɔ ɛɜɚɗɌɛɝɌ ɞɌɓɚɎɧɡ 

ɚɜɏɌəɚɎ. ȿɜɑɞɜɌ (ɝɞɜɑɗɖɔ) ɜɌɝɛɚɗɚɒɑəɌ əɔɒɑ ɖɜɌɫ ɗɚɍɖɚɎɚɏɚ ɝɔɘɠɔɓɌ əɌ Ĳ ɐɗɔəɧ. V - ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ.  

ɍ - ȰɔəɌɘɔɣɑɝɖɌɫ ȸȼȾ ɝ ɛɜɚɍɚɕ ȮɌɗɨɝɌɗɨɎɧ ɟ ɞɚɕ ɒɑ ɛɌɢɔɑəɞɖɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɢɔɝɞɚɟɜɑɞɜɚɢɑɗɑ, ɛɜɚɗɌɛɝ ɛɑ-

ɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɝɞɑəɚɖ ɎɗɌɏɌɗɔɥɌ, ɜɑɖɞɚɢɑɗɑ, ɜɑɗɌɖɝɌɢɔɫ ɞɌɓɚɎɚɏɚ ɐəɌ, ɏɔɛɑɜɘɚɍɔɗɨəɚɝɞɨ ɟɜɑɞɜɧ. ȿɜɑɞɜɌ 

(ɝɞɜɑɗɖɔ) ɜɌɝɛɚɗɚɒɑəɌ əɔɒɑ ɖɜɌɫ ɗɚɍɖɚɎɚɏɚ ɝɔɘɠɔɓɌ. 
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Ⱥɍɝɟɒɐɑəɔɑ. 

ȸȼȾ Ɏ ɝɞɌɞɔɣɑɝɖɚɘ ɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɜɑ-

ɒɔɘɌɡ ɫɎɗɫɑɞɝɫ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɚɛɔɝɌəɔɫ ɛɌɞɚ-

ɗɚɏɔɔ ɞɌɓɚɎɚɏɚ ɐəɌ. ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɔɝɝɗɑɐɚɎɌɞɨ 

ɌəɌɞɚɘɔɪ ɔ ɠɟəɖɢɔɪ ɟɜɚɏɑəɔɞɌɗɨəɚɕ ɚɍɗɌɝɞɔ Ɏ 

ɝɞɌɞɔɣɑɝɖɚɘ ɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɝ ɎɔɓɟɌ-

ɗɔɓɌɢɔɑɕ Ɏɝɑɡ ɚɞɐɑɗɚɎ ɞɌɓɚɎɚɏɚ ɐəɌ ɔ ɚɖɜɟɒɌ-

ɪɥɔɡ ɞɖɌəɑɕ ɝ Ɏɧɝɚɖɔɘ ɖɚəɞɜɌɝɞəɧɘ ɜɌɓɜɑ-

ɤɑəɔɑɘ ɔ ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓ-

ɗɟɣɑəɔɫ.  

ȹɌ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɔɚɍɜɑɞɌɑɞ Ɍɖɞɟ-

Ɍɗɨəɚɝɞɨ ɔəɐɔɎɔɐɟɌɗɨəɧɕ ɛɚɐɡɚɐ ɖ Ɏɧɍɚɜɟ 

ɛɑɜɎɔɣəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ Ƚȹȸ. Ȱɑ-

ɞɌɗɨəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɟɜɑɞɜɧ ɔ ɑɬ ɛɚɐɐɑɜɒɔ-

ɎɌɪɥɔɡ ɝɞɜɟɖɞɟɜ ɎɌɒəɌ ɐɗɫ ɎɧɍɚɜɌ ɘɑɞɚɐɌ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ Ƚȹȸ.  

ȼɌɓɜɌɍɚɞɌəɚ əɑɝɖɚɗɨɖɚ ɘɑɞɚɐɔɖ ɐɗɫ ɗɑɣɑ-

əɔɫ Ƚȹȸ ɟ ɒɑəɥɔə [2]. Ȯ ɚɝəɚɎəɚɘ, ɏɗɌɎəɌɫ 

ɢɑɗɨ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ Ƚȹȸ ɓɌɖɗɪɣɌɑɞɝɫ 

Ɏ ɟɖɜɑɛɗɑəɔɔ ɛɚɐɐɑɜɒɔɎɌɪɥɔɡ ɝɞɜɟɖɞɟɜ ɟɜɑɞ-

ɜɧ, ɫɎɗɫɪɥɔɡɝɫ ɏɗɌɎəɧɘɔ ɠɟəɖɢɔɚəɌɗɨəɧɘɔ 

ɩɗɑɘɑəɞɌɘɔ ɘɑɡɌəɔɓɘɌ ɟɐɑɜɒɌəɔɫ ɘɚɣɔ. ȴ ɡɚɞɫ 

ɚɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ əɑ ɛɜɔɎɚɐɔɞ ɖ ɔɓɘɑəɑəɔɪ 

ɝɎɚɕɝɞɎ ɝɠɔəɖɞɑɜəɚɏɚ ɌɛɛɌɜɌɞɌ ɘɚɣɑɔɝɛɟɝɖɌ-

ɞɑɗɨəɚɏɚ ɖɌəɌɗɌ, ɠɟəɖɢɔɫ ɟɐɑɜɒɌəɔɫ ɘɚɣɔ Ɏɚɝ-

ɝɞɌəɌɎɗɔɎɌɑɞɝɫ ɓɌ ɝɣɬɞ ɖɚɘɛɑəɝɌɢɔɔ ɐɜɟɏɔɘɔ 

ɘɑɡɌəɔɓɘɌɘɔ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɑɞɌɗɨəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ 

ɘɚɜɠɚɗɚɏɔɔ ɐɌəəɧɡ ɝɞɜɟɖɞɟɜ ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ 

ɩɞɌɛɚɘ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌ ɩɞɌ-

ɛɑ ɎɧɍɚɜɌ ɗɑɣɑəɔɫ Ƚȹȸ. ȶ ɛɜɔɘɑɜɟ, ɟɛɜɌɒəɑ-

əɔɫ ɛɚ ɟɖɜɑɛɗɑəɔɪ ɘɧɤɢ ɞɌɓɚɎɚɏɚ ɐəɌ, ɛɜɔɘɑ-

əɫɑɘɧɑ ɐɗɫ ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ əɑɐɑɜɒɌ-

əɔɫ ɘɚɣɔ ɔ ɛɜɚɗɌɛɝɌ ɏɑəɔɞɌɗɔɕ, ɘɚɏɟɞ ɝɛɚɝɚɍ-

ɝɞɎɚɎɌɞɨ ɟɘɑəɨɤɑəɔɪ ɏɔɛɑɜɘɚɍɔɗɨəɚɝɞɔ ɟɜɑɞ-

ɜɧ ɛɚɝɜɑɐɝɞɎɚɘ ɟɖɜɑɛɗɑəɔɫ ɘɧɤɢ ɞɌɓɚɎɚɏɚ 

ɐəɌ, ɚɐəɌɖɚ, ɐɌəəɧɕ ɘɑɞɚɐ ɘɌɗɚɩɠɠɑɖɞɔɎɑə ɟ 

ɛɌɢɔɑəɞɚɖ ɝ ɎɧɜɌɒɑəəɧɘ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ 

ɛɜɔ əɌɛɜɫɒɑəɔɔ ɗɔɍɚ ɝɚ ɝɠɔəɖɞɑɜəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɨɪ. 

Ȼɚ ɐɌəəɧɘ Ɏɧɛɚɗəɑəəɧɡ ɜɌəɑɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ [8], ɟ ɒɑəɥɔə, ɟɐɑɜɒɔɎɌɪɥɔɡ ɘɚɣɟ, 

ɟɜɑɞɜɌ ɢɑɗɔɖɚɘ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɛɚɓɌɐɔ ɗɚɍɖɚɎɚɏɚ 

ɝɔɘɠɔɓɌ, ɔ əɔɒəɫɫ ɞɚɣɖɌ ɟɜɑɞɜɧ ɚɛɜɑɐɑɗɫɑɞɝɫ 

Ɏɧɤɑ ɔɗɔ əɌ ɟɜɚɎəɑ əɔɒəɑɏɚ ɖɜɌɫ ɗɚɍɖɚɎɚɏɚ 

ɝɔɘɠɔɓɌ. Ȱɗɫ ɛɌɢɔɑəɞɚɖ, ɝɞɜɌɐɌɪɥɔɡ Ƚȹȸ, 

ɡɌɜɌɖɞɑɜəɚ ɜɌɝɛɚɗɚɒɑəɔɑ əɔɒəɑɕ ɞɜɑɞɔ ɟɜɑɞ-

ɜɧ ɜɌɝɛɚɗɌɏɌɑɞɝɫ əɔɒɑ ɗɚɍɖɚɎɚɏɚ ɝɔɘɠɔɓɌ, ɣɞɚ 

ɘɚɒɑɞ ɍɧɞɨ ɝɗɑɐɝɞɎɔɑɘ ɛɚɎɜɑɒɐɑəɔɫ ɝɎɫɓɚɖ 

ɟɜɑɞɜɧ ɔ ɛɌɜɌɎɌɏɔəɌɗɨəɚɕ ɠɌɝɢɔɔ. ȿ ɞɌɖɔɡ ɛɌ-

ɢɔɑəɞɚɖ ɍɚɗɑɑ 40% ɐɗɔəɧ ɟɜɑɞɜɧ ɜɌɝɛɚɗɚɒɑəɚ 

əɔɒɑ ɗɚɍɖɚɎɚɏɚ ɝɔɘɠɔɓɌ ɛɜɔ ɝɞɌɞɔɣɑɝɖɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ əɌ ɝɛɔəɑ.  ȴɝɡɚ-

ɐɫ ɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ, ɎɚɝɝɞɌəɚɎɗɑəɔɑ əɚɜ-

ɘɌɗɨəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɘɚɣɑɔɝɛɟɝɖɌɞɑɗɨəɚɏɚ 

ɖɌəɌɗɌ Ɏɧɤɑ ɟɜɚɎəɫ əɔɒəɑɏɚ ɖɜɌɫ ɗɚɍɖɚɎɚɏɚ 

ɝɔɘɠɔɓɌ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɫɪɥɔɘ Ɏ ɗɑɣɑəɔɔ 

ɛɌɢɔɑəɞɚɖ, ɝɞɜɌɐɌɪɥɔɡ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ.  

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɌɎɞɚɜɚɎ, ȸȼȾ ɞɌɓɚɎɚɏɚ 

ɐəɫ ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɘɚɣɑɔɝɛɟɝ-

ɖɌɞɑɗɨəɚɏɚ ɖɌəɌɗɌ ɟ ɛɌɢɔɑəɞɚɖ ɝ Ƚȹȸ, ɣɞɚ ɘɚɏ-

ɗɚ ɍɧ ɚɖɌɓɌɞɨ Ɏɗɔɫəɔɑ əɌ Ɏɧɍɚɜ ɞɌɖɞɔɖɔ ɗɑɣɑ-

əɔɫ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɖ. ȾɌɖ Ɏ 41,6% ɝɗɟɣɌɑɎ 

ɐɌəəɧɑ ɌəɌɞɚɘɔɔ ɞɌɓɚɎɚɏɚ ɐəɌ, ɎɧɫɎɗɑəəɧɑ 

ɛɜɔ ɛɚɘɚɥɔ ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȾ, ɛɚɓɎɚɗɔɗɔ 

ɝɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɞɌɖɞɔɖɟ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ Ƚȹȸ [7]. ȺɐəɌɖɚ, əɑ ɎɝɑɏɐɌ ȸȼ-ɐɌəəɧɑ 

ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɐɌəəɧɘɔ ɚɝɘɚɞɜɌ Ɏ ɏɔəɑɖɚɗɚɏɔ-

ɣɑɝɖɚɘ ɖɜɑɝɗɑ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ 

ɖɌɤɗɑɎɚɕ ɛɜɚɍɧ.  

ȶɌɖ ɍɧɗɚ ɛɚɖɌɓɌəɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɘɑ-

ɞɚɐ ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȾ əɑ ɘɚɒɑɞ ɛɚɗəɚɝɞɨɪ 

ɚɍɑɝɛɑɣɔɞɨ ɎɚɝɝɚɓɐɌəɔɑ ɜɑɌɗɨəɚɕ ɖɌɜɞɔəɧ ɛɚ-

ɐɎɔɒəɚɝɞɔ ɝɞɜɟɖɞɟɜ ɞɌɓɚɎɚɏɚ ɐəɌ [9].  ɉɞɚ Ɏɚɓ-

əɔɖɌɑɞ Ɏ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ ɘɑɞɚɐɔɖɌ ɐɔəɌɘɔɣɑ-

ɝɖɚɏɚ ȸȼȾ ɛɚɐɜɌɓɟɘɑɎɌɑɞ ɏɚɜɔɓɚəɞɌɗɨəɚɑ ɛɚɗɚ-

ɒɑəɔɑ ɛɌɢɔɑəɞɖɔ əɌ ɝɛɔəɑ ɝɚ ɝɎɑɐɑəəɧɘɔ Ɏɘɑ-

ɝɞɑ əɚɏɌɘɔ. Ȯ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ ɛɜɚɢɑɝɝ əɑɐɑɜ-

ɒɌəɔɫ ɘɚɣɔ ɫɎɗɫɑɞɝɫ ɐɔəɌɘɔɣɑɝɖɔɘ, ɚɢɑəɖɌ 

 

ȼɔɝ. 7,Ɍ. 

 

ȼɔɝ. 7,ɍ. 

 

ȼɔɝ. 7,Ɏ. 

ȼɔɝ. 7.  ȸȼ- ɞɚɘɚɏɜɌɘɘɧ,  Ⱦ2-Ȯȴ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ɍ,ɍ - ȸȼ-ɞɚɘɚɏɜɌɘɘɧ ɛɌɢɔɑəɞɚɖ ɍɑɓ ɝɞɜɑɝɝɚɎɚɏɚ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ. ȹɑɔɓɘɑəɑəəɌɫ ȹ-ɚɍɜɌɓəɌɫ ɠɚɜɘɌ ɎɗɌ-

ɏɌɗɔɥɌ. Ɏ - ȸȼ- ɞɚɘɚɏɜɌɘɘɧ ɛɌɢɔɑəɞɖɔ Ƚ., 42 ɏɚɐɌ ɝɚ ɝɞɜɑɝɝɚɎɧɘ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ. ɀɚɜɘɌ ɎɗɌɏɌɗɔɥɌ 

ɔɓɘɑəɑəɌ (ɝɞɜɑɗɖɔ). 
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ɛɜɚɔɝɡɚɐɫɥɔɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ɠɔɓɔɣɑɝɖɚɘ 

əɌɛɜɫɒɑəɔɔ Ɏ ɛɚɗɚɒɑəɔɔ ɗɬɒɌ Ɏ ɞɑɣɑəɔɑ ɐɚ-

ɝɞɌɞɚɣəɚ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɏɚ ɛɑɜɔɚɐɌ Ɏɜɑɘɑəɔ, 

əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ. ȭɑɓɟɝɗɚɎəɚ, ɩɞɚ 

ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɏɜɌəɔɣɑəɔɕ əɌɤɑɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. Ȼɚɩɞɚɘɟ əɌɘɔ ɛɜɚɎɚɐɔɗɌɝɨ ɚɢɑəɖɌ 

ɝɞɜɟɖɞɟɜ ɞɌɓɚɎɚɏɚ ɐəɌ, Ɏ ɣɌɝɞəɚɝɞɔ ɝɞɜɚɑəɔɫ ɔ 

ɛɚɐɐɑɜɒɔɎɌɪɥɑɏɚ ɌɛɛɌɜɌɞɌ ɟɜɑɞɜɧ, ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ Ɏ ɝɞɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ. ȹɌ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ ɜɌɓɜɌɍɚɞɌəɧ ɎɑɜɞɔɖɌɗɨəɧɑ ȸȼ-

ɞɚɘɚɏɜɌɠɧ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɛɚ-

ɗɚɒɑəɔɔ ɝɔɐɫ, ɚɐəɌɖɚ, ɛɚ ɐɌəəɧɘ ɌɎɞɚɜɚɎ, ɝɟ-

ɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɚɞəɚɤɑəɔɔ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ ɘɑɞɚɐɌ ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ. 

Ȱɜɟɏɔɘ, əɑ ɘɑəɑɑ ɎɌɒəɧɘ ɚɏɜɌəɔɣɑəɔɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɌɝɨ ɝɜɌɎəɔɞɑɗɨəɚ ɘɌɗɌɫ Ɏɧ-

ɍɚɜɖɌ ɛɌɢɔɑəɞɚɖ, ɚɞɝɟɞɝɞɎɔɑ ɝɞɌəɐɌɜɞɚɎ ɛɜɔ-

ɘɑəɑəɔɫ ȸȼȾ Ɏ ɜɟɞɔəəɚɕ ɛɜɌɖɞɔɖɑ ɎɜɌɣɌ-

ɟɜɚɏɔəɑɖɚɗɚɏɌ, ɚɐəɌɖɚ ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑɘ 

ɐɑɘɚəɝɞɜɔɜɟɑɞ əɚɎɧɕ ɛɚɐɡɚɐ ɖ ɔɓɟɣɑəɔɪ ɘɑɡɌ-

əɔɓɘɚɎ ɜɌɓɎɔɞɔɫ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ əɌ ɚɝəɚɎɌ-

əɔɔ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ 

ɒɑəɝɖɚɏɚ ɘɚɣɑɔɝɛɟɝɖɌɞɑɗɨəɚɏɚ ɖɌəɌɗɌ ɟ ɒɑə-

ɥɔə, ɝɞɜɌɐɌɪɥɔɡ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ, ɣɞɚ, Ɏ 

ɝɎɚɪ ɚɣɑɜɑɐɨ, ɘɚɒɑɞ ɛɚɝɗɟɒɔɞɨ əɌɣɌɗɚɘ ɜɌɓɜɌ-

ɍɚɞɖɔ əɚɎɧɡ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔ ɚɍɚɝəɚɎɌəəɧɡ 

ɘɑɞɚɐɔɖ ɗɑɣɑəɔɫ ɐɌəəɚɕ əɚɓɚɗɚɏɔɔ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȶɚɘɛɗɑɖɝəɚɑ  ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɞɌɞɔɣɑɝɖɚɕ 

ɔ ɐɔəɌɘɔɣɑɝɖɚɕ ȸȼȾ ɛɜɔ ɝɞɜɑɝɝɚɎɚɘ əɑɐɑɜɒɌ-

əɔɔ ɘɚɣɔ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɜɫɐ ɡɌɜɌɖɞɑɜ-

əɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ. ȿ ɒɑəɥɔə ɝ 

əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɑɑ ɓəɌ-

ɣɑəɔɑ Ɏɑɗɔɣɔəɧ ɛɟɓɧɜəɚ-ɟɜɑɞɜɌɗɨəɚɏɚ ɟɏɗɌ, 

ɛɗɚɥɌɐɔ ɛɟɍɚɟɜɑɞɜɌɗɨəɧɡ ɞɜɑɟɏɚɗɨəɔɖɚɎ, Ɍ 

ɞɌɖɒɑ ɣɌɥɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɐɑɠɑɖɞɧ ɛɟɍɚ-

ɟɜɑɞɜɌɗɨəɧɡ ɝɎɫɓɚɖ.  

ȸȼȾ ɫɎɗɫɑɞɝɫ ɔəɠɚɜɘɌɞɔɎəɧɘ  ɘɑɞɚɐɚɘ 

ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɓɎɚɗɫɪɥɔɘ ɎɧɫɎɔɞɨ əɌɜɟɤɑ-

əɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɞɌɓɚɎɚɏɚ ɐəɌ ɟ ɛɌ-

ɢɔɑəɞɚɖ ɝ Ƚȹȸ. 

ȹɚɎɧɕ ɛɚɐɡɚɐ ɖ ɔɓɟɣɑəɔɪ ɘɑɡɌəɔɓɘɚɎ 

ɜɌɓɎɔɞɔɫ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ əɌ ɚɝəɚɎɌəɔɔ ɌəɌ-

ɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɒɑəɝɖɚɏɚ 

ɘɚɣɑɔɝɛɟɝɖɌɞɑɗɨəɚɏɚ ɖɌəɌɗɌ ɟ ɒɑəɥɔə, ɝɞɜɌ-

ɐɌɪɥɔɡ əɑɐɑɜɒɌəɔɑɘ ɘɚɣɔ, ɘɚɒɑɞ ɛɚɝɗɟɒɔɞɨ 

əɌɣɌɗɚɘ ɜɌɓɜɌɍɚɞɖɔ əɚɎɧɡ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔ 

ɚɍɚɝəɚɎɌəəɧɡ ɘɑɞɚɐɔɖ ɗɑɣɑəɔɫ ɐɌəəɚɕ əɚɓɚɗɚ-

ɏɔɔ ɔ ɛɚəɔɘɌəɔɫ ɘɑɡɌəɔɓɘɚɎ ɟɒɑ ɝɟɥɑɝɞɎɟɪ-

ɥɔɡ. 

 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ ɛɜɔ ɛɚɐɐɑɜɒɖɑ 

ɏɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ȸȶ-1921.2013.7 ɛɚ ɞɑ-

ɘɑ: çȼɌɓɜɌɍɚɞɖɌ ɖɚəɢɑɛɢɔɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑ-

əɔɫ əɑɐɑɜɒɌəɔɫ ɘɚɣɔ ɟ ɒɑəɥɔə ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɝɔəɞɑɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ, ɔ ɚɛɜɑɐɑɗɑ-

əɔɑ ɠɌɖɞɚɜɚɎ ɛɜɚɏəɚɓɌ ɟɝɛɑɤəɚɏɚ ɜɑɓɟɗɨɞɌɞɌè. 
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ȶȺȸȻȷȱȶȽȹȬɋ ȽȺȹȺȯȼȬɀȴɋ ȴ ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ȯ  

ȰȴȬȯȹȺȽȾȴȶȱ ȳȷȺȶȬɃȱȽȾȮȱȹȹɇɁ ȺȻȿɁȺȷȱȵ ȭȺȷɈɄȴɁ ȽȷɊȹȹɇɁ Ȳȱȷȱȳ 
 

ȶɚɍɗɔɖɚɎ Ȯ.Ȯ., ȽɌɛɚɒɖɚɎɌ ȷ.Ȼ., ȶɚəɐɜɌɤɔə Ƚ.Ȭ. 

 
ɑɗɨ. Ⱥɛɜɑɐɑɗɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɘɛɗɑɖɝəɚɕ ɝɚəɚɏɜɌɠɔɔ ɔ ȶȾ Ɏ ɎɧɫɎɗɑəɔɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɍɚɗɨɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 130 ɛɌɢɔɑəɞɚɎ ɝ ɚɛɟɡɚɗɫɘɔ ɍɚɗɨɤɔɡ 

ɝɗɪəəɧɡ ɒɑɗɑɓ, Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɝɑɜɚɤɖɌɗɨəɌɫ ɔ ɢɎɑɞɚɎɌɫ ɐɚɛɛɗɑɜɚɎ-

ɝɖɌɫ ɝɚəɚɏɜɌɠɔɫ ɔ 54 ɛɌɢɔɑəɞɌɘ ð ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ). ȮɧɫɎɗɑəɚ 130 ɚɛɟ-

ɡɚɗɑɕ ɍɚɗɨɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ, ɝɜɑɐɔ əɔɡ 21 ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɚɛɟɡɚɗɨ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 

16,2% ɚɞ Ɏɝɑɡ ɎɧɫɎɗɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɝɑɜɚɤɖɌɗɨəɚɕ ɝɚəɚɏɜɌɠɔɔ Ɏɝɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ Ɏɧ-

ɏɗɫɐɫɞ ɖɌɖ ɏɔɛɚɩɡɚɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ, Ɏ ɜɌɎəɚɕ ɝɞɑɛɑəɔ, ɚɐəɚɜɚɐəɚɕ ɔ əɑɚɐəɚɜɚɐəɚɕ 

ɝɞɜɟɖɞɟɜɧ. ȶɚəɞɟɜɧ ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ əɑɜɚɎəɧɑ, ɏɜɌəɔɢɧ əɑɣɑɞɖɔɑ. 

ȿɝɔɗɑəɔɑ ɓɌɐəɑɏɚ ɩɡɚ-ɝɔɏəɌɗɌ ɚɞɝɟɞɝɞɎɟɑɞ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɢɎɑɞɚɎɚɕ ɐɚɛɛɗɑɜɚɎɝɖɚɕ 

ɝɚəɚɏɜɌɠɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɍɚɗɨɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ (+++), ɜɔɝɟəɚɖ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɍɧɗ ɎɑɞɎɔɝɞɧɘ. Ƚɜɑɐəɫɫ ɛɔɖɚɎɌɫ ɝɔɝɞɚɗɔɣɑɝɖɌɫ ɝɖɚɜɚɝɞɨ Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ 

ɜɌɎəɫɗɌɝɨ 39,6Ñ3,2 ɝɘ/c. Ȼɜɔ ȶȾ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɚɖɚɗɚɟɤəɧɡ ɝɗɪəəɧɡ ɒɑɗɑɓ 

ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ əɌɗɔɣɔɑɘ ɏɚɘɚɏɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ əɑɛɜɌ-

Ɏɔɗɨəɚɕ ɠɚɜɘɧ ɝ əɑɣɑɞɖɔɘɔ, əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɛɟɡɚɗɔ ɛɚɐəɔɒəɑɣɑɗɪɝɞəɧɡ 

ɝɗɪəəɧɡ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ əɑɏɚɘɚɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ əɑ-

ɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɚɞɘɑɣɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɚɖɚɗɚɒɑɗɑɓɔɝɞɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. 

ȮɧɎɚɐɧ: ȶɚɘɛɗɑɖɝəɌɫ ɝɚəɚɏɜɌɠɔɫ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɍɚɗɨ-

ɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ ɛɚɖɌɓɌɗɌ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 99,5%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 96,3%, ɞɚɣəɚɝɞɨ 

97,7%; ȶȾ ð  97,6%,  96,4%,  97,6%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɑɜɚɤɖɌɗɨəɌɫ ɝɚəɚɏɜɌɠɔɫ, ɢɎɑɞɚɎɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ 

ɖɌɜɞɔɜɚɎɌəɔɑ, ȶȾ, ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ, ɍɚɗɨɤɔɑ ɝɗɪəəɧɑ ɒɑɗɑɓɧ. 

 

COMPLEX SONOGRAPHY AND CT IN DIAGNOSTICS OF MAJOR SALIVARY 

GLANDS MALIGNANT TUMORS 

 

Koblikov  V.V., Sapozhkova  L.P., Kondrashin  S.A. 
 

urpose.  To id entify the opportunities for complex sonography and CT in detection 

of major salivary glands malignant tumors.  

Materials and methods.  The study included 130 patients with tumors of major 

sal ivary glands. All the patients underwent gray -scale and color Dopp ler sonography, and 54 

patients of them - computed tomography (CT). Tumors of major salivary glands were revealed 

in 130 cases, including 21 malignant ones (16.2% of all detected neoplasms).  

Results.  During the performance of gray -scale sonography all malig nant tumors a p-

peared as hypoechoic mass equally of homogeneous and heterogeneous structure. The co n-

tours of malignant masses were irregular with ill -defined borders. Increased posterior signal 

was absent. During the color Doppler sonography of major saliva ry glands malignant t u-

mors a significant increase in vascularization (+++) was determined in all cases, the picture 

of a blood supply was branchy. Average peak systolic velocity in malignant tumors was 39,6 

Ñ 3,2 sm/s.  Malignant tumors of the parotid salivary glands in CT characterized as high 

density homogeneous masses with irregular shape and indistinct, irregular contours; su b-

mandibular salivary tumors were inhomogeneous masses of a low density and irregular 

shape; there were increased periglandular lym ph nodes.  

Conclusions.  Complex sonography in detecting the major salivary glands masses 
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showed a sensitivity of 99.5%, specificity of 96.3%, accuracy of 97.7%; CT showed - 97.6%, 

96.4%, 97.6%, respectively.  

 
Keywords: gray -scale sonography, color Doppler m apping, CT, malignant t u-

mors of the major salivary glands.  
 
 

 
 

ɜɑɐɔ Ɏɝɑɡ ɓɌɍɚɗɑɎɌəɔɕ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ ɝɗɪəəɧɡ 

ɒɑɗɑɓ ɝɚɝɞɌɎɗɫɪɞ ɚɞ 3,0 ɐɚ 24,0%, Ɍ 

ɣɌɝɞɚɞɌ ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ əɔɡ ɐɚɝɞɔɏɌɑɞ 

7% [1]. Ȯ ȼɚɝɝɔɔ Ɏ 2012 ɏɚɐɟ ɎɛɑɜɎɧɑ ɍɧɗɔ Ɏɧ-

ɫɎɗɑəɧ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɍɚɗɨɤɔɡ 

ɝɗɪəəɧɡ ɒɑɗɑɓ ɟ 1120 ɣɑɗɚɎɑɖ [2]. ȰɔɌɏəɚɝɞɔɖɌ 

ɩɞɔɡ ɛɚɜɌɒɑəɔɕ ɎɎɔɐɟ ɚɐəɚɞɔɛəɚɝɞɔ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɍɚɗɨ-

ɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ ɓɌɞɜɟɐəɔɞɑɗɨəɌ ɔ, ɖɌɖ 

ɝɗɑɐɝɞɎɔɑ, ɣɌɝɞɚɞɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɚɤɔɍɚɖ ɛɚ 

ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 7,0 ɐɚ 

46,0 % [1, 3].  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.   

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɐɌəəɧɡ 

ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚɎɌəɚ 130 ɛɌɢɔɑəɞɚɎ ɝ ɚɛɟɡɚɗɫ-

ɘɔ ɍɚɗɨɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 40 ɐɚ 

78 ɗɑɞ (ȸɘ=48,4Ñ2,5 ɗɑɞ). Ƚɜɑɐɔ ɚɍɝɗɑɐɚɎɌəəɧɡ 

ɍɧɗɚ 79 ɒɑəɥɔə ɔ 51 ɘɟɒɣɔəɌ. Ȯɝɑɘ ɛɌɢɔɑə-

ɞɌɘ  ɎɧɛɚɗəɑəɌ ɝɑɜɚɤɖɌɗɨəɌɫ ɔ ɢɎɑɞɚɎɌɫ ɐɚ-

ɛɛɗɑɜɚɎɝɖɌɫ ɝɚəɚɏɜɌɠɔɫ ɔ 54 ɔɓ əɔɡ ȶȾ ɝɗɪə-

əɧɡ ɒɑɗɑɓ. ȽɚəɚɏɜɌɠɔɫ ɝɗɪəəɧɡ ɒɑɗɑɓ ɚɝɟ-

ɥɑɝɞɎɗɫɗɌɝɨ ɛɚ ɜɌəɑɑ ɚɛɔɝɌəəɚɕ ɘɑɞɚɐɔɖɑ [1]. 

ȽɞɌəɐɌɜɞəɟɪ ɔ ɢɎɑɞɚɎɟɪ ɐɚɛɛɗɑɜɚɎɝɖɟɪ ɝɚəɚ-

ɏɜɌɠɔɪ ɛɜɚɎɚɐɔɗɔ əɌ ɌɛɛɌɜɌɞɑ òAcuson-

Sequoiað512ó c ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɟɓɖɚɏɚ ɗɔəɑɕəɚ-

ɏɚ ɐɌɞɣɔɖɌ 7,5 ȸȯɢ. 

Ȱɗɫ ɖɌɒɐɚɏɚ ɝɚɝɟɐɌ ɚɛɜɑɐɑɗɫɗɔ ɘɌɖɝɔ-

ɘɌɗɨəɟɪ ɝɔɝɞɚɗɔɣɑɝɖɟɪ ɔ ɘɔəɔɘɌɗɨəɟɪ ɐɔɌ-

ɝɞɚɗɔɣɑɝɖɟɪ ɝɖɚɜɚɝɞɔ, Ɏɧɣɔɝɗɫɗɔ ɔəɐɑɖɝ ɝɚ-

ɛɜɚɞɔɎɗɑəɔɫ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ. Ȼɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɢɎɑɞɚɎɚɕ ɐɚɛɛɗɑɜɚɎɝɖɚɕ ɝɚəɚɏɜɌ-

ɠɔɔ ɟ ɍɚɗɨəɧɡ ɝ ɚɍɦɑɘəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ 

ɝɗɪəəɧɡ ɒɑɗɑɓ ɎəɟɞɜɔɚɛɟɡɚɗɑɎɌɫ ɎɌɝɖɟɗɫɜɔɓɌ-

ɢɔɫ ɔɓɘɑɜɫɗɌɝɨ ɛɚ 4-ɡ ɍɌɗɗɨəɚɕ ɌəɌɗɚɏɚɎɚɕ 

ɤɖɌɗɑ ɚɞ (0) ɐɚ (+++). Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɚɝɟɐɚɎ Ɏ ɚɛɟɡɚɗɔ ɜɔɝɟəɚɖ ɖɜɚ-

ɎɚɞɚɖɌ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ ɖɌɖ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ 

(ɖɚɜɓɔəɚɚɍɜɌɓəɧɕ) ɔɗɔ Ɏɚɜɚɞəɧɕ (ɎɑɞɎɔɝɞɧɕ) 

[4].  

ȶɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɍɚɗɨɤɔɡ 

ɝɗɪəəɧɡ ɒɑɗɑɓ ɚɝɟɥɑɝɞɎɗɫɗɔ əɌ ɞɚɘɚɏɜɌɠɌɡ 

òLigthSpeedó (GE, ȽɄȬ) ɔ òTomoscan LXó 

(òPhilipsó, ȯɑɜɘɌəɔɫ) Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ 

ɛɜɔ Ɏɜɑɘɑəɔ ɝɖɌəɔɜɚɎɌəɔɫ 2,0-5,0 ɝɑɖɟəɐ, ɤɌɏ 

ɝɖɌəɔɜɚɎɌəɔɫ ɝɚɝɞɌɎɔɗ 1,25-3,0 ɘɘ, ɞɚɗɥɔəɌ 

ɝɜɑɓɌ  1,25-2,0 ɘɘ ɛɜɔ əɌɛɜɫɒɑəɔɔ əɌ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɞɜɟɍɖɑ 120 ɖȮ, ɝɔɗɌ ɞɚɖɌ 90 ɘȬ.   

ȼɑɓɟɗɨɞɌɞɧ.  

ȹɌɘɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ 21 ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ 

ɚɛɟɡɚɗɨ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 16,2% ɚɞ ɣɔɝɗɌ Ɏɝɑɡ Ɏɧ-

ɫɎɗɑəəɧɡ ɚɛɟɡɚɗɑɕ ɍɚɗɨɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ. Ȯ 

14 (66,7%) ɝɗɟɣɌɫɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ 

ɜɌɝɛɚɗɌɏɌɗɔɝɨ Ɏ ɚɖɚɗɚɟɤəɧɡ ɝɗɪəəɧɡ ɒɑɗɑɓɌɡ, 

ɛɚɐəɔɒəɑɣɑɗɪɝɞəɧɑ ɒɑɗɑɓɧ ɍɧɗɔ ɛɚɜɌɒɑəɧ ɟ 

6 ɛɌɢɔɑəɞɚɎ (28,6%) ɔ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ ð  ɛɚɐɦ-

ɫɓɧɣəɧɑ ɒɑɗɑɓɧ (4,7%). Ȯɝɑ ɍɚɗɨəɧɑ ɍɧɗɔ ɛɜɚ-

ɚɛɑɜɔɜɚɎɌəɧ ɝ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ ɛɚɐɞɎɑɜ-

ɒɐɑəɔɑɘ ɐɔɌɏəɚɓɌ. Ȱɚ ɚɛɑɜɌɢɔɔ 6 ɛɌɢɔɑəɞɌɘ 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɞɚəɖɚɔɏɚɗɨəɌɫ ɌɝɛɔɜɌɢɔɚəəɌɫ 

ɍɔɚɛɝɔɫ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɢɔɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɑɘ ɛɚɗɟɣɑəəɚɏɚ ɘɌɞɑɜɔɌɗɌ. 

ȻɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ 

ɎɧɫɎɗɑəəɧɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ɍɚɗɨɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔ-

ɢɑ 1. 

Ƚ 

ȾɌɍɗɔɢɌ ʈ1.    ȯɔɝɞɚɗɚɏɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɍɚɗɨɤɔɡ 

ɝɗɪəəɧɡ ɒɑɗɑɓ. 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ n (%), 

21 (100%) 

ʆʋɾ*  

14 (66,7%) 

ʇʅʏɾ*  

6 (28,6%) 

ʇʦʜʲʷʟʳʯʥʘʷ 

ʞʝʣʝʟʘ 

1 (4,7%) 

ɸʜʝʥʦʢʠʩʪʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ (7) 3 3 1 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ (6) 5 1 - 

ʄʫʢʦʵʧʠʜʝʨʤʦʠʜʥʘʷ ʢʘʨʮʠʥʦʤʘ (3) 2 1 - 

ʈʘʢ ʚ ʧʣʝʦʤʦʨʬʥʦʡ ʘʜʝʥʦʤʝ (2) 1 1 - 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʣʠʤʬʦʤʘ (2) 2 - - 

ʃʠʤʬʦʩʘʨʢʦʤʘ (1) 1 - - 

* - ʆʋɾ ï ʦʢʦʣʦʫʰʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ, **- ʇʅʏɾ ï ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ    
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Ȼɜɔ ɝɑɜɚɤɖɌɗɨəɚɕ ɝɚəɚɏɜɌɠɔɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɖɌɖ ɏɔɛɚɩɡɚ-

ɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ, Ɏ ɜɌɎəɚɕ ɝɞɑɛɑəɔ ɚɐəɚ-

ɜɚɐəɚɕ ɔ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ. ȶɚəɞɟɜɧ 

ɛɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ əɑɜɚɎəɧɑ, 

ɏɜɌəɔɢɧ əɑɣɑɞɖɔɑ. ȿɝɔɗɑəɔɑ ɓɌɐəɑɏɚ ɩɡɚ-

ɝɔɏəɌɗɌ ɚɞɝɟɞɝɞɎɟɑɞ (ȼɔɝ.1).  

ȼɑɓɟɗɨɞɌɞɧ ɝɑɜɚɤɖɌɗɨəɚɕ ɝɚəɚɏɜɌɠɔɔ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɍɚɗɨ-

ɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 2. 

Ȼɜɔ ɢɎɑɞɚɎɚɕ ɐɚɛɛɗɑɜɚɎɝɖɚɕ ɝɚəɚɏɜɌɠɔɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɍɚɗɨɤɔɡ 

ɝɗɪəəɧɡ ɒɑɗɑɓ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɓəɌɣɔɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ (+++), 

ɜɔɝɟəɚɖ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɍɧɗ ɎɑɞɎɔɝɞɧɘ (ȼɔɝ. 

2). 

 Ȼɜɔ ɩɞɚɘ ɔɘɑɗɌɝɨ ɚɐɔəɚɣəɌɫ ɝɚɝɟɐɔɝɞɌɫ 

əɚɒɖɌ, ɎɡɚɐɫɥɌɫ Ɏ ɚɍɜɌɓɚɎɌəɔɑ. ȽɔɝɞɚɗɔɣɑɝɖɌɫ 

ɝɖɚɜɚɝɞɨ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɎɌɜɨɔɜɚɎɌɗɌ 

ɚɞ 26,7 ɝɘ/c Ɏ Ɍɐɑəɚɖɔɝɞɚɓəɚɕ ɖɌɜɢɔəɚɘɑ 

ɛɚɐɦɫɓɧɣəɚɕ ɒɑɗɑɓɧ ɐɚ 56,8 ɝɘ/c Ɏ ɘɟɖɚɩɛɔ-

ɐɑɜɘɚɔɐəɚɕ ɖɌɜɢɔəɚɘɑ ɚɖɚɗɚɟɤəɚɕ ɒɑɗɑɓɧ. 

Ƚɜɑɐəɫɫ ɛɔɖɚɎɌɫ ɝɔɝɞɚɗɔɣɑɝɖɌɫ ɝɖɚɜɚɝɞɨ Ɏ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ ɜɌɎəɫɗɌɝɨ 39,6Ñ3,2 

ɝɘ/c. Ƚɜɑɐəɫɫ ɛɔɖɚɎɌɫ ɐɔɌɝɞɚɗɔɣɑɝɖɌɫ ɝɖɚ-

ɜɚɝɞɨ ɍɧɗɌ 12,0Ñ2,4 ɝɘ/c. ȴəɐɑɖɝ ɝɚɛɜɚɞɔɎɗɑ-

əɔɫ ɖɚɗɑɍɌɗɝɫ ɚɞ 0,45 ɐɚ 0,75 (ȸÑɘ=0,67Ñ0,03), 

ɛɜɔ ɩɞɚɘ ɛɜɑɚɍɗɌɐɌɗɔ ɛɚɞɚɖɔ ɝ əɔɓɖɔɘ Ɍɜɞɑɜɔ-

Ɍɗɨəɧɘ ɝɚɛɜɚɞɔɎɗɑəɔɑɘ. 

Ⱥɝɚɍɑəəɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɡ ɚɛɟɡɚɗɫɡ ɍɚɗɨɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ ɛɚ ɐɌə-

əɧɘ ɢɎɑɞɚɎɚɕ ɐɚɛɛɗɑɜɚɎɝɖɚɕ ɝɚəɚɏɜɌɠɔɔ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 3. 

Ȼɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɚɖɚɗɚɟɤəɧɡ ɝɗɪəəɧɡ ɒɑɗɑɓ 

ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ əɌɗɔɣɔɑɘ ɏɚɘɚɏɑəəɧɡ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ əɑɛɜɌɎɔɗɨəɚɕ 

ɠɚɜɘɧ ɝ əɑɣɑɞɖɔɘɔ, əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. 

Ⱥəɔ ɜɌɝɛɜɚɝɞɜɌəɫɗɔɝɨ ɓɌ ɛɜɑɐɑɗɧ ɒɑɗɑɓɧ Ɏ 

ɚɖɜɟɒɌɪɥɔɑ ɝɞɜɟɖɞɟɜɧ. Ȼɚɐɚɍəɧɡ ɔɓɘɑəɑəɔɕ 

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ əɑ əɌɍɗɪɐɌɑɞɝɫ ɛɜɔ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ ɩɞɚɕ ɗɚɖɌɗɔ-

ɓɌɢɔɔ. ȳɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɛɚɐəɔɒəɑɣɑ-

ɗɪɝɞəɧɡ ɝɗɪəəɧɡ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ əɑɏɚɘɚ-

ɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ əɑ-

ɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɚɞɘɑɣɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ 

ɚɖɚɗɚɒɑɗɑɓɔɝɞɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȽɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ȶȾ ɔ ɝɚəɚɏɜɌɠɔɔ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɍɚɗɨɤɔɡ 

ɝɗɪəəɧɡ ɒɑɗɑɓ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɝɚəɚɏɜɌɠɔɫ ɔɓ-ɓɌ 

Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ 

ɎɧɍɚɜɌ  ɛɜɔ ɚɛɟɡɚɗɫɡ, ɞɚɏɐɌ ɖɌɖ ȶȾ əɑɚɍɡɚɐɔɘɌ 

ɛɜɔ ɔɓɟɣɑəɔɔ ɏɗɟɍɚɖɚ ɜɌɝɛɚɗɚɒɑəəɧɡ ɚɛɟɡɚɗɑɕ 

ɐɗɫ ɔɡ ɛɚɗəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ  ɚɛɜɑɐɑɗɑəɔɫ 

ɔ ɚɛɜɑɐɑɗɑəɔɫ ɚɞəɚɤɑəɔɫ ɗɔɢɑɎɚɏɚ əɑɜɎɌ ɔ 

ɚɛɟɡɚɗɔ,  ɣɞɚ  ɚɛɜɑɐɑɗɫɑɞ ɞɌɖɞɔɖɟ ɐɌɗɨəɑɕɤɑɏɚ  

 

ȼɔɝ. 1.  ȽɑɜɚɤɖɌɗɨəɌɫ ɝɚəɚɏɜɌɘɘɌ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɛɚɐəɔɒəɑɣɑɗɪɝɞəɚɕ 

ɝɗɪəəɚɕ ɒɑɗɑɓɧ (ɌɐɑəɚɖɌɜɢɔəɚɘɌ) 

ȺɍɜɌɓɚɎɌəɔɑ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɝ əɑɣɑɞ-

ɖɔɘɔ ɖɚəɞɟɜɌɘɔ ɔ əɑɣɬɞɖɔɘɔ ɏɜɌəɔɢɌɘɔ. 

ȾɌɍɗɔɢɌ ʈ2. ȰɌəəɧɑ ɝɑɜɚɤɖɌɗɨəɚɕ ɝɚəɚɏɜɌɠɔɔ 21 ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɍɚɗɨ-

ɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ. 

ʇʘʨʘʤʝʪʨʳ ʦʙʨʘʟʦʚʘʥʠʷ n(%)  

 

ʕʭʦʛʝʥʥʦʩʪʴ 

 

ʛʠʧʦ- 

ʠʟʦ- 

ʛʠʧʝʨ- 

21 (100,0%) 

- 

- 

ʉʪʨʫʢʪʫʨʘ 
ʆʜʥʦʨʦʜʥʘʷ 

ʥʝʦʜʥʦʨʦʜʥʘʷ 

10 (47,6%) 

11 (52,4%) 

ʂʦʥʪʫʨʳ 
ʈʦʚʥʳʝ 

ʥʝʨʦʚʥʳʝ 

4 (19,0%) 

17 (81,0%) 

ɻʨʘʥʠʮʳ 
ʏʝʪʢʠʝ 

ʥʝʯʝʪʢʠʝ 

4 (19,0%) 

17 (81,0%) 

ɼʠʩʪʘʣʴʥʦʝ ʫʩʠ-

ʣʝʥʠʝ 

ʀʤʝʝʪʩʷ 

ʦʪʩʫʪʩʪʚʫʝʪ 

1 (4,8%) 

20 (95,2%) 
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 ɗɑɣɑəɔɫ. Ȼɚ ɘəɑəɔɪ ɜɫɐɌ ɌɎɞɚɜɚɎ Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ ɐɗɫ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɐɔɌɏəɚɓɌ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɐɚɝɞɌɞɚɣəɚ ɝɚəɚɏɜɌɠɔɔ, ȶȾ 

ɛɚɖɌɓɌəɌ ɛɜɔ ɛɚɜɌɒɑəɔɔ ɏɗɟɍɚɖɚɕ ɐɚɗɔ ɔɗɔ ɛɚ-

ɐɚɓɜɑəɔɔ əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɛɜɚɢɑɝɝ [1, 5, 6].  

ȮəɟɞɜɔɎɑəəɚɑ ɟɝɔɗɑəɔɑ ɛɜɔ ȶȾ ɛɚɗɑɓəɚ ɐɗɫ  

ɎɧɫɎɗɑəɔɫ  Ɏəɑɒɑɗɑɓɔɝɞɧɡ ɚɍɜɌɓɚɎɌəɔɕ,  ɚɝɚ-

ɍɑəəɚ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɚɖɚɗɚɏɗɚɞɚɣəɚɘ ɛɜɚ-

ɝɞɜɌəɝɞɎɑ ɔ ɚɛɜɑɐɑɗɑəɔɔ ɗɚɖɌɗɔɓɌɢɔɔ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ ɔɗɔ 

ɪɏɟɗɫɜəɚɕ Ɏɑəɑ [1, 7]. 

ȶɚɘɛɗɑɖɝəɌɫ ɝɚəɚɏɜɌɠɔɫ ɛɜɔ ɎɧɫɎɗɑəɔɔ 

ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɍɚɗɨɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ 

ɛɚɖɌɓɌɗɌ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 99,5%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ 96,3%,  ɞɚɣəɚɝɞɨ 97,7%, Ɍ ȶȾ ð  97,6%,  

96,4%,  97,6%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȮɧɎɚɐɧ.  

ȬəɌɗɔɓ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɚɍɦɑɘəɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ ɝɗɪəəɧɡ ɒɑ-

ɗɑɓ ɛɚɖɌɓɌɗ, ɣɞɚ Ɏɑɐɟɥɔɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɫɎɗɫɑɞɝɫ ɖɚɘɛɗɑɖɝəɌɫ ɝɚəɚɏɜɌɠɔɫ (ɝɑɜɚɤ-

ɖɌɗɨəɌɫ ɔ ɢɎɑɞɚɎɌɫ ɐɚɛɛɗɑɜɚɎɝɖɌɫ). ȺəɌ ɛɚɓɎɚ-

ɗɫɑɞ ɣɑɞɖɚ ɎɧɫɎɗɫɞɨ ɜɌɓɘɑɜ, ɝɞɜɟɖɞɟɜɟ, ɠɚɜɘɟ, 

ɡɌɜɌɖɞɑɜ ɔ ɝɞɑɛɑəɨ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɚɛɟɡɚɗɔ. 

ȶȾ ɛɚɓɎɚɗɫɑɞ ɞɚɣəɚ ɚɢɑəɔɞɨ ɚɍɦɑɘ, ɝɞɜɟɖɞɟɜɟ 

ɚɛɟɡɚɗɔ, ɝɚɝɞɚɫəɔɑ ɝɚɝɑɐəɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɝɞɜɟɖɞɟɜ. 
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ȾɌɍɗɔɢɌ ʈ3. ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɫɡ 

ɍɚɗɨɤɔɡ ɝɗɪəəɧɡ ɒɑɗɑɓ. 

ʇʘʨʘʤʝʪʨʳ ʢʨʦʚʦʪʦʢʘ ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ 

Vmax(ʩʤ/c) 

Vmin(cʤ/c) 

ʀʉ 

39,6Ñ3,2 

12,0Ñ2,4 

0,67+0,03 

ʇʠʪʘʶʱʘʷ ʘʨʪʝʨʠʷ ʠʤʝʝʪʩʷ 

ʈʠʩʫʥʦʢ ɺʝʪʚʠʩʪʳʡ 

ʉʪʝʧʝʥʴ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʉʠʣʴʥʘʷ (+++) 
 

 

ȼɔɝ. 2.  ɂɎɑɞɚɎɌɫ ɐɚɛɛɗɑɜɚɎɝɖɌɫ ɝɚəɚɏɜɌɘɘɌ 

ɗɑɎɚɕ ɚɖɚɗɚɟɤəɚɕ ɒɑɗɑɓɧ. 

ȸɟɖɚɩɛɔɐɑɜɘɚɔɐəɌɫ ɖɌɜɢɔəɚɘɌ. Ⱦɔɛ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɎɑɞɎɔɝɞɧɕ, ɝɞɑɛɑəɨ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɝɔɗɨəɌɫ. 
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RADIATION SAFETY OF PATIENTS: REDUCING THE RADIATION DOSE IN  

ABDOMINAL MULTISLICE COMPUTED TOMOGRAPHY 

 

Osipov M.V. 1, Lebedev N.I. 2, Fomin E.P.2 
 

urpose.  This article describes an  approach for reducing the radiation exp osure in 

patients based on excluding the non -enhanced phase (NECT) while pe r forming the 

abdomen multislice computed tomography (MSCT) with intravenous bolus co ntrast 

enhancement. The main purpose of the study was to show how an exception of NECT in the 

abdominal MSCT study affected the diagnostic results, and to determine how it r educed the 

radiation dose to the patient.  

Materials and Methods:  During a two -year period since the commissioning of the 

MSCT in radiologic department of central medical -sanitary unit No.71 where more than 

5,000 MSCT studies were performed to the nuclear workers. About 10 % of these studies 

were intrav enous contrast -enhanced abdominal MSCT. These abdominal MSCT studies with 

and wit hout NECT we re the material for analysis.  

Results:  An average effective dose per study was around 10 mSv depending on the 

study matter. The analysis showed that the exclusion of NECT allowed reducing the radi a-

tion dose to the patient up to 30%. Exclusion of the NECT was inappropriate just in 0.6% of 

cases.  

Conclusions: A MSCT of the abdomen with intravenous enhancement without NECT 

does not cause quality loss of the diagnostic information. The method allows reducing the 

time of the study, the radiation dose to the pa tient as well as extending the life resource of 

the MSCT equipment. To assess the risk of stochastic effects due to MSCT exposure it is 

necessary to create a prospective epidemiological registry of MSCT patients.  

 
Keywords: MSCT, abdominal MSCT, non -enhanc ed CT, NECT, effective dose, 

medical radiation dose, radiation safety.  

 

 

ȼȬȰȴȬɂȴȺȹȹȬɋ ȳȬɅȴȾȬ ȻȬɂȴȱȹȾȺȮ: ȽȹȴȲȱȹȴȱ ȷȿɃȱȮȺȵ ȹȬȯȼȿȳȶȴ ȹȬ 

ȻȬɂȴȱȹȾȬ Ȼȼȴ ȻȼȺȮȱȰȱȹȴȴ ȸȽȶȾ ȭȼɊɄȹȺȵ ȻȺȷȺȽȾȴ 
 

ȺɝɔɛɚɎ M.Ȯ.1, ȷɑɍɑɐɑɎ ȹ.ȴ.2, ɀɚɘɔə E.Ȼ.2 

 
ɑɗɨ. Ȯ ɝɞɌɞɨɑ ɚɛɔɝɌə ɝɛɚɝɚɍ ɝəɔɒɑəɔɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɚɝəɚɎɌəəɧɕ əɌ 

ɔɝɖɗɪɣɑəɔɔ əɌɞɔɎəɚɕ (ɍɑɝɖɚəɞɜɌɝɞəɚɕ) ɠɌɓɧ. ȯɗɌɎəɚɕ ɢɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɛɚɖɌ-

ɓɌɞɨ, Ɏɗɔɫɑɞ ɗɔ ɔɝɖɗɪɣɑəɔɑ əɌɞɔɎəɚɕ ɠɌɓɧ əɌ ɛɚɗəɚɞɟ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ, 

ɔ ɚɛɜɑɐɑɗɔɞɨ, əɌɝɖɚɗɨɖɚ ɖɚɗɔɣɑɝɞɎɑəəɚ ɐɌəəɧɕ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɝəɔɓɔɞɨ ɐɚɓɟ ɚɍɗɟɣɑ-

əɔɫ ɛɌɢɔɑəɞɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ ɘɚɘɑəɞɌ ɛɟɝɖɌ Ɏ ɩɖɝɛɗɟɌɞɌɢɔɪ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɏɚ 

ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ Ɏ ɚɞɐɑɗɑəɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɂɑəɞɜɌɗɨəɚɕ ɘɑɐɔɖɚ-

ɝɌəɔɞɌɜəɚɕ ɣɌɝɞɔ ʈ71 ɏ. Ⱥɓɬɜɝɖ, ɏɐɑ ɛɜɚɡɚɐɫɞ ɚɍɝɗɑɐɚɎɌəɔɑ ɜɌɍɚɞəɔɖɔ ɛɜɑɐɛɜɔɫɞɔɫ 

ɫɐɑɜəɚ-ɛɜɚɘɧɤɗɑəəɚɏɚ ɖɚɘɛɗɑɖɝɌ, ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɍɚɗɑɑ 5000 ȸȽȶȾ, ɚɖɚɗɚ 10% ɔɓ ɖɚ-

ɞɚɜɧɡ ɝɚɝɞɌɎɔɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ, ɣɞɚ ɫɎɗɫɗɚɝɨ ɘɌɞɑɜɔɌɗɚɘ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. Ƚɜɑɐəɫɫ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɓɌ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɝɚ-

ɝɞɌɎɗɫɗɌ ɛɚɜɫɐɖɌ 10 ɘȳɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɡɌɜɌɖɞɑɜɌ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɎɑɐɬəəɧɕ ɌəɌ-

ɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ ɔɝɖɗɪɣɑəɔɑ əɌɞɔɎəɚɕ ɠɌɓɧ ɛɚɓɎɚɗɫɑɞ ɐɚ 30% ɝəɔɓɔɞɨ ɗɟɣɑɎɟɪ əɌɏɜɟɓ-

ɖɟ əɌ ɛɌɢɔɑəɞɌ. ȴɝɖɗɪɣɑəɔɑ əɌɞɔɎəɚɕ ɠɌɓɧ ɛɜɑɐɝɞɌɎɗɫɗɚ ɞɜɟɐəɚɝɞɔ ɗɔɤɨ Ɏ 0,6% ɝɗɟ-

ɣɌɑɎ. 

P 

ɂ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

1 - Ɋɒəɚ-ȿɜɌɗɨɝɖɔɕ 

ɔəɝɞɔɞɟɞ ɍɔɚɠɔɓɔɖɔ. 

2 - ɂɑəɞɜɌɗɨəɌɫ ɘɑɐɔ-

ɖɚ-ɝɌəɔɞɌɜəɌɫ ɣɌɝɞɨ 

71. 
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ȮɧɎɚɐɧ. Ȼɜɑɐɗɚɒɑəəɧɕ ɘɑɞɚɐ əɑ ɛɜɔɎɚɐɔɞ ɖ ɛɚɞɑɜɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜ-

ɘɌɢɔɔ, Ɍ ɞɌɖɒɑ ɛɚɓɎɚɗɫɑɞ ɝɚɖɜɌɞɔɞɨ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɔ ɛɜɚɐɗɔɞɨ ɝɜɚɖ 

ɩɖɝɛɗɟɌɞɌɢɔɔ ɚɍɚɜɟɐɚɎɌəɔɫ ȸȽȶȾ. Ȱɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ Ɏɚɓɘɚɒəɧɡ ɝɞɚɡɌɝɞɔɣɑɝɖɔɡ ɩɠ-

ɠɑɖɞɚɎ ɐɑɕɝɞɎɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɝɚɓɐɌəɔɑ ɛɜɚ-

ɝɛɑɖɞɔɎəɚɏɚ ɜɑɏɔɝɞɜɌ ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɔɎɤɔɡ ɛɜɚɢɑɐɟɜɟ ȸȽȶȾ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸȽȶȾ, ȸȽȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɍɑɓ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, 

əɌɞɔɎəɌɫ ɠɌɓɌ, ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ, ɐɚɓɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ, ɜɌɐɔɌɢɔɚə-
əɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ. 

 
 

 
 

n troduction.  

Medical radiation exposure is of a glo b-

al importance in modern reality. A multislice 

computed tomography (MSCT), a new method of 

X-ray imaging, is one of the perspective radiolog i-

cal methods with high diagnostic value. Despite 

that fact, the impact of X -rays on the human o r-

ganism, as well as any sources of ionizing radi a-

tion, is a risk factor of human radiation pathology. 

According to the materials of the IAEA, radiation 

dose due to X -ray examinations is increasing 

since last years [1]. This is largely due to wide 

spread of MSCT, which is currently the most dose -

abused X -ray di agnostic procedure [2]. The man u-

facturers of medical equipment attempts to i m-

prove the technology, however, the dose received 

by the patient during the MSCT study is still high.  

Regulation of medical exposure is an i m-

portant question and a complicated pro blem in 

radiation protection today. According to existing 

radiation safety standards, an exposure level of 

man -made sources of ionizing radiation on wor k-

places does not include medical exposure [3]. A l-

so, in accordance with 5.4.1 paragraph of Metho d-

ical Re commendations No. 2.6.1.962 -00 "Control 

of effective patientõs dose in medical X-ray stu d-

ies", ò... the principles of control and limitation of 

radiation effects in medicine based on the necess i-

ty and usefulness of diagnostic information or 

therapeutic eff ect at the lowest possible levels of 

exposure. It does not set the dose limits, but uses 

the principles of justification the radiological pr o-

cedures and optimization measures for protect 

patients".  

Assessment of permissible levels (dose li m-

its) of medical exposure of patients on the basis of 

radiation risk estimates can be reached in epid e-

miological studies, such as the study on radiation 

risk assessment of digestive tract cancer deaths in 

the cohort of nuclear workers [4]. However, it is 

obvious, that when  medical radiation dose a p-

proaching the level of external dose on the wor k-

places of nuclear facilities it may cause similar 

effects as a professional radiation exposure. U n-

derstanding the complexity of the problem and the 

lack of accumulated knowledge to a dequately a s-

sess the harm of medical exposure leads to the 

formation of the principle of preventive policies in 

radiation protection of patients [5]. Therefore, 

along with measures to reduce the professional 

exposure levels on workplaces of nuclear facilit ies, 

the radiation exposure of the patient during med i-

cal X -ray examinations must also be reduced in 

all possible ways. Thus, reducing radiation dose 

from MSCT is one of the priorities of modern rad i-

ology and radiation protection together [6].  

This is of great importance in closed admi n-

istrative -territorial units such as Ozyorsk, where 

the most of population is occupationally exposed 

to ionizing radiation as a result of working at the 

nuclear complex. It should be noted that the pr o-

posed levels of cumulati ve dose of medical exp o-

sure of 0.5 Sv, and the annual level of 0.2 Sv are 

10 times higher than the corresponding occup a-

tional exposure levels. Since the whole respons i-

bility for the X -ray procedures belongs to radiol o-

gist, one must have information about h ow to r e-

duce radiation exposure to the patient [7]. A co m-

plex of radiation protection measures of the p a-

tient has now been implemented in the Radiolog i-

cal Department of Central Medical Sanitary Unit 

No.71 of Ozyorsk by practical implementation of 

the lates t international experience gained by rad i-

ologists and researchers [8].  

Purpose of the study . 

The purpose of the study was to show 

whether an exception of NECT in the abdominal 

MSCT study affects the diagnostic information 

and how much it reduces the radia tion dose to the 

patient.  

Material and methods . 

The study was conducted on the basis of r a-

diological department of central medical sanitary 

unit No.71 of Ozyorsk. Information on patients 

who were examined on a 16 -slice CT scanner 

çBright Speed Eliteè was retrospectively collected. 

Since the commissioning of new multislice co m-

puted tomograph in 02/07/2012 over 5103 

MSCT-studies were performed and 4933 patients 

were examined to the end of 01/23/2014. All r e-

ceived diagnostic information was stored in ele c-

troni c storage, integrated with the hardware of the 

userõs interface of MSCT. Dosimetric  and   other 

special   information rela ted  

I 
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to each study was included in a special log of 

MSCT-studies. Electronic database of MSCT -

studies based on this information was created. All 

abdominal MSCT with or without bolus co n-

trasting were selected from database for the pr e-

sent analyses. The effect ive dose was calculated 

by taking into account the DLP -value according to 

methodological guideline [9].  

All the necessary diagnostic information 

could be obtained during one or more phases of 

bolus contrasting [10]. Non -enhanced phase 

(NECT) is an MSCT -study without injection of co n-

trast. As our clinical practice shows, the majority 

of abdominal MSCT studies with bolus contrast 

enhancement could be performed without using 

NECT. Reducing the radiation dose to the patient 

by eliminating the non -enhanced phas e in a b-

dominal MSCT is a well -established practice in 

radiology [11,12]. Unfortunately this practice is 

not common in our country. This could be e x-

plained by the suggestion that marking the zone 

of interest must be performed first, and the que s-

tion about h ow the contrast will be accumulated 

by the examined area is interesting as well. Ho w-

ever, there are strong arguments against the 

mandatory use of native phase in all abdominal 

MSCT. Excluding NECT enables radiologists to 

limit the patient's exposure by onl y necessary 

MSCT-scans. This is especially important in ped i-

atrics radiology, because the child's organism, in 

comparison with adult, is more sensitive to ioni z-

ing radiation [11].  

In most of MSCT -studies up to 120 ml at 

speed 2.5 - 4 ml per second (dependi ng on the p a-

tient's vein condition) of nonionic water -soluble 

iodine -containing intravenous bolus contrast 

òOmnipaque-300ó applied automatically using 

Dual Syringe CT Injection System çStellantè. As 

usual, only two phases of contrast enhancement 

were perfo rmed during one MSCT -study of the a b-

domen: the late arterial (38 -40 seconds after the 

start of bolus injection) and portal -venous (60 -70 

seconds), except the cases of kidney MSCT -study 

(i.e. CT ð urography), when the excretory phase 

were required.  

Results . 

The average age of patients with abdominal 

pathology examined on MSCT was 60. The age 

distribution of patients is shown on Figure 1.  

As the figure shows, the bulk of surveyed 

patients presented by the adult persons, more 

than 50% of them are over 60, and  the largest age 

group from 60 to 65 years, which corresponds to 

the age of gastrointestinal cancer incidence in 

population. Young age is not a contraindication to 

MSCT-study, but this is of special attention the 

limitation of radiation exposure to pediatr ic p a-

tients [12].  

Male / female ratio in MSCT -study was 

roughly 1/1. The results obtained in the study in 

terms of average age and dose is shown in Table 

1.  

The radiation dose in any MSCT -study (with 

bolus contrast enhancement and without it) co n-

siderably  varies. This variation (from 0.5 to 29 

mSv) is typical for MSCT -study because it d e-

pends on many individual parameters of the p a-

tient (i.e. weight, height, examined area) as well as 

 

Fig. 1.  Age distribution of patients examined on MSCT, as a percentage of the total number of abdominal 

MSCT-patients surveyed . 
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the matter and purpose of study, in particular,  

the number of contrasting phases during 

the MSCT. Median of the dose has slight deviation 

from mean value; this indicates that the distrib u-

tion might be close to normal.  

Only NECT without further contrasting 

study was performed in 32 cases. Based on the 

obtained data, the maximum patient's dose in a 

study without contrast enhancing reached 9.2 

mSv. The average dose for that kind of MSCT -

study 4.1 mSv.  

In case of M SCT-study with non -enhanced 

phase and subsequent bolus contrast enhanc e-

ment average dose per study reached 14.2 mSv 

(from 1.9 to 29 mSv).  

With the exception of NECT the average dose 

estimate was lower than in case of MSCT -study 

with non -enhanced phase: the  average dose r e-

duced to 10.4 mSv (from 1.8 to 25.0 mSv). Thus, 

in the study without native phase the dose d e-

creased by 3.8 mSv in average.  

It should be noted that the excluding of 

NECT was not resulted in any appreciable loss in 

diagnostic information of  the obtained images. In 

two cases of renal pathology with high density (up 

to 38 H) a problem with differential diagnostics 

has occurred (0.6% of MSCT -study with bolus 

contrast enhancement without NECT). The pro b-

lems were solved by the administration of a dd i-

tional NECT of the kidney area, then all necessary 

diagnostic information was obtained and the d i-

agnosis was clarified.  

Discussion . 

The study showed that the abdominal MSCT 

with bolus contrast enhancement without NECT 

does not degrade the quality of dia gnostic info r-

mation and reduces the radiation dose in one 

MSCT-study by 26.8% in average. Reduction of 

radiation exposure to the patient by excluding, for 

example, the late arterial phase, does not seems 

as an effective solution, because in this case the 

diagnosis of some pathological entities, particula r-

ly hemangiomas and hypervascular formations, is 

difficult. Nevertheless, in many cases a single po r-

tal -venous phase could be quite enough for dia g-

nostics (particularly in cases of repeated control 

studies o f patients treated from cancer) to obtain a 

good result. This can be a question for further i n-

vestigation in terms of reducing medical radiation 

exposure to the patient.  

Unfortunately, this study does not allow us 

to evaluate the benefit of reducing the ra diation 

dose to the patient in terms of risk minimization. 

To calculate the risk of long -term (stochastic) e f-

fects of medical radiation exposure (for example, 

risk of cancer), we need to perform a long -term 

prospective study which should cover the period 

of latency of stochastic effects. The prospective 

register of MSCT patients must contain the data 

on effective and (if it possible) organ dose calcula t-

ed using the information about patient and tec h-

nical characteristics of the X -ray equi pment. In 

the other hand, the calculation of radi ation risk 

using the effective dose calculated to the whole 

body does not allow us to get a correct e stimate of 

certain organ effects: for example, in case of a b-

dominal CT when we investigate liver pathology 

we irradiate the ab dominal area while the other 

parts of the patientõs body are not irradiated. 

Thus, after the possible latency period e xpecting 

the stochastic effects such as liver cancer is more 

probably than other cancers so the liver dose used 

to assess the risk seems t o be more correct. But 

the calculation of organ dose is not provided by 

MSCT software.  

In this study we didn't calculate the time 

that this method allows to save as well as the 

saved resource of the MSCT equipment. Although, 

it is evident that with decreas ing amount of pha s-

es the time of the study should decrease, as well 

as the number of images to process.  

Conclusions.  

The results of analyzes showed that pe r-

for ming an abdominal MSCT without non -

enhanced phase could reduce the radiation dose 

to the patient without loss of diagnostic info r-

mation. However, native phase (NECT) should be 

applied when it is necessary.  

The proposed method of MSCT -study could 

both reduce the radiation dose to the patient and 

Table  ʈ1.    Dose -age ch aracteristics of surveyed group.  

 

Procedure 

Male 

(%) 

Female 

(%) 

Average 

 Dose, mSv* 

Median  

dose, mSv 

Average Age, 

 years* 

All abdominal MSCT 
224 

(46,9) 

254 

(53,1) 

10,7 

(0,5-29,0) 

 

10,0 

60,0 

(8-89) 

Without contrasting (NECT on-

ly) 

12 

(37,5) 

20 

(62,5) 

4,1 

(0,5-9,2) 

 

4,7 

53,0 

(11-87) 

 

Bolus contrasting 

212 

(47,5) 

234 

(52,5) 

11,2 

(1,8-29,0) 

 

10,3 

60,3 

(8-89) 

- with non-enhanced phase 
39 

(46,4) 

45 

(53,6) 

14,2 

(1,9-29,0) 

 

14,0 

61,0 

(26-89) 

- without non-enhanced phase 
175 

(48,3) 

187 

(51,7) 

10,4 

(1,8-25,0) 

 

9,9 

60,0 

(8-89) 

* in parentheses: minimum and maximum values of dose and age are shown     
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the time of the MSCT -study, as well as extends 

the life o f X -ray equipment.  

Any of MSCT -studies should be carefully 

justified due to high dose to the patient. Regar d-

less the way how medical exposure was obtained, 

the patient's dose from X -ray examination should 

be always stored in the individual medical doc u-

ment ation and be available to epidemiological 

analysis.  

To investigate the stochastic effects of med i-

cal diagnostic exposure it is necessary to cr eate 

the prospective register of X -ray examinations, in 

which all information on each X -ray study (inclu d-

ing MSCT)  for epidemiological analyses to a ssess 

the radiation risk from medical exposure will be 

collected.  
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ȭȴȷȴȬȼȹɇȵ ȻȬȻȴȷȷȺȸȬȾȺȳ ȶȬȶ ȻȼȴɃȴȹȬ ȽȾȼȴȶȾȿȼɇ ȶȺȹɀȷɊȱȹȽȬ 

ȲȱȷɃȹɇɁ ȻȼȺȾȺȶȺȮ 
 

ȻɚɏɜɑɍəɫɖɚɎ ȴ.Ȯ., ȽɑɜɏɑɑɎɌ Ⱥ.ȹ., ɃɑɜɖɌɝɚɎ Ȯ.Ȭ., ȻɌəɚɎ Ȯ.Ⱥ., 

 ɃɔɝɞɫɖɚɎɌ Ⱥ.Ȯ., Ȱɚɗɏɟɤɔə ȭ.ȴ. 

 
ɜɌɍɚɞɑ ɛɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɜɑɐɖɚɏɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ 

ɓɌɍɚɗɑɎɌəɔɫ ð ɍɔɗɔɌɜəɚɏɚ ɛɌɛɔɗɗɚɘɌɞɚɓɌ, ɫɎɔɎɤɑɏɚɝɫ ɛɜɔɣɔəɚɕ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɝɞɜɔɖɞɟɜɧ Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɔ ɜɌɓɎɔɞɔɫ ɘɑɡɌəɔɣɑɝɖɚɕ 

ɒɑɗɞɟɡɔ. Ȼɚɐɜɚɍəɚ ɚɝɎɑɥɑəɧ Ɏɚɛɜɚɝɧ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌ-

əɔɫ, ɚɝɚɍɑəəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɜɑəɞɏɑəɩəɐɚɍɔɗɔɌɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, Ɍ ɞɌɖɒɑ ɛɜɑɐɗɚ-

ɒɑə əɑ ɚɛɔɝɌəəɧɕ ɜɌəɑɑ ɝɛɚɝɚɍ ɗɑɣɑəɔɫ, ɝɚɝɞɚɫɥɔɕ Ɏ ɝɚɣɑɞɌəəɚɘ ɝɔɝɞɑɘəɚɘ ɔ Ɏəɟɞ-

ɜɔɛɜɚɞɚɖɚɎɚɘ ɛɜɔɘɑəɑəɔɔ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɛɜɚɞɔɎɚɚɛɟɡɚɗɑɎɚɏɚ ɛɜɑɛɌɜɌɞɌ ɔɓ ɏɜɟɛɛɧ 

Ɍɗɖɔɗɔɜɟɪɥɔɡ ɝɜɑɐɝɞɎ ð ɛɜɚɝɛɔɐɔəɌ. ȴɘɑəəɚ ɍɗɌɏɚɐɌɜɫ ɞɌɖɚɘɟ ɗɑɣɑɍəɚɘɟ ɛɚɐɡɚɐɟ əɌɘ 

ɟɐɌɗɚɝɨ ɔɓɍɌɎɔɞɨ ɛɌɢɔɑəɞɌ ɚɞ ɝɞɜɔɖɞɟɜɧ ɛɜɚɞɚɖɚɎɚɏɚ ɖɚəɠɗɪɑəɝɌ ɔ ɟɐɌɗɔɞɨ ɡɚɗɌə-

ɏɔɚɝɞɚɘɔɣɑɝɖɔɑ ɐɜɑəɌɒɔ. ȭɚɗɨəɚɕ əɌɡɚɐɔɞɝɫ ɛɚɐ əɌɍɗɪɐɑəɔɑɘ Ɏ ɞɑɣɑəɔɑ 5 ɗɑɞ ɛɚɝɗɑ 

ɟɝɞɌəɚɎɗɑəɔɫ ɐɔɌɏəɚɓɌ, ɔɓ əɔɡ ð ɍɚɗɑɑ 4 ɗɑɞ ɍɑɓ ɐɜɑəɌɒɑɕ. Ⱥə ɜɑɏɟɗɫɜəɚ ɛɜɚɡɚɐɔɞ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ; ɛɜɔɓəɌɖɚɎ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ ɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɚ-

Ɏɞɚɜəɚɏɚ ɗɑɣɑəɔɫ ɛɚ ɛɚɎɚɐɟ ɛɚɜɌɒɑəɔɫ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɛɚɖɌ əɑ ɎɚɓəɔɖɌɗɚ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɍɔɗɔɌɜəɧɕ ɛɌɛɔɗɗɚɘɌɞɚɓ, ɝɞɜɔɖɞɟɜɌ Ɏəɑɛɑɣɑəɚɣəɧɡ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, ɘɑɡɌəɔɣɑɝɖɌɫ ɒɑɗɞɟɡɌ, ȶɗɌɞɝɖɔə-ɘɔɘɔɖɜɔɜɟɪɥɔɑ ɓɌɍɚɗɑ-
ɎɌəɔɫ, ɃɃɁȽ, ɛɜɚɝɛɔɐɔə. 

 

BILIARY PAPILLOMATOSIS CAUSING BILE DUCT CONFLUENCE STRICTURE 

 

Pogrebnyakov  I.V., Sergeeva  O.N., Cherkasov  V.A., Panov  V.O.,  

ChistyakovaO.V.,  Dolgushin B.I. 
 

case report of rare benign disease biliary papillomatosi s causing bile duct confluence 

stricture with obstructive jaundice is presented in the paper. The differential diagn o-

sis with a special point at the interventional procedures is discussed in d etail. The 

authors also provide never previously mentioned metho d of biliary papillomatosis therapy 

consisting of systemic and local intraductal prospidine (alkylating anticancer drug) applic a-

tion. Precisely because of this, the patient got rid of the bile duct confluence stricture fo l-

lowed by drainage removal. The pat ient is in a good condition during five -year follow -up i n-

cluding more than 4 years without drainages. The patient usually undergoes diagnostic 

work -up; no disease recurrence and need of re -treatment have occurred yet.  

 
Keywords: biliary papillomatosis, bil e duct stricture, obstructive jaundice, 

Klatskin - mimicking disease, prospidin.  

 
 

Ɍɛɔɗɗɚɘɧ ɫɎɗɫɪɞɝɫ ɜɑɐɖɔɘɔ ɐɚɍɜɚɖɌ-

ɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɒɑɗɣəɧɡ ɛɟ-

ɞɑɕ. ȸɚɜɠɚɗɚɏɔɣɑɝɖɔ ɚəɔ ɛɜɑɐɝɞɌɎɗɫɪɞ 

ɝɚɍɚɕ ɝɚɝɚɣɖɚɎɧɑ ɝɞɜɟɖɞɟɜɧ ɔɓ ɛɜɚɗɔɠɑɜɔɜɟ-

ɪɥɑɏɚ ɐɔɝɛɗɌɝɞɔɣɑɝɖɚɏɚ ɩɛɔɞɑɗɔɫ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ əɌ ɞɚəɖɚɕ ɠɔɍɜɚɎɌɝɖɟɗɫɜəɚɕ əɚɒɖɑ 

[1]. Ȯɧɐɑɗɫɪɞ ɑɐɔəɔɣəɧɑ ɛɌɛɔɗɗɚɘɧ ɔ ɛɌɛɔɗ-

ɗɚɘɌɞɚɓ ð ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ, ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɥɔɕɝɫ ɚɍɜɌɓɚɎɌəɔɑɘ ɘəɚɒɑɝɞɎɑəəɧɡ ɛɌ-

ɛɔɗɗɚɘ əɌ ɟɣɌɝɞɖɑ ɝɗɔɓɔɝɞɚɕ. Ȼɚ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɔ ɚɛɟɡɚɗɑɕ ɛɔɥɑɎɌɜɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ Ȯɝɑ-

ɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ (ȮȺȳ) 

2010 ɏɚɐɌ ɍɔɗɔɌɜəɧɑ ɛɌɛɔɗɗɚɘɧ ɔ ɛɌɛɔɗɗɚɘɌ-

ɞɚɓ ɚɞəɚɝɫɞ ɖ ɏɜɟɛɛɑ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɧɡ ɛɌɛɔɗ-

ɗɫɜəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɒɑɗɣəɧɡ ɛɟɞɑɕ 

(Intraductal papillary neoplasm of the bile duct 

(IPNB)) [2]. ȰɌɒɑ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɖɗɔəɔɣɑɝɖɔɡ 

ɛɜɚɫɎɗɑəɔɕ  ɜɑɖɚɘɑəɐɟɑɞɝɫ  ɗɑɣɑəɔɑ  ɍɚɗɨəɧɡ Ɏ  
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ɝɔɗɟ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɘɌɗɔɏəɔɓɌɢɔɔ ɩɞɔɡ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɕ. Ⱥɍɧɣəɚ ɍɔɗɔɌɜəɧɑ ɛɌɛɔɗɗɚɘɧ ɔ 

ɛɌɛɔɗɗɚɘɌɞɚɓ əɑ ɫɎɗɫɪɞɝɫ ɍɑɝɝɔɘɛɞɚɘəɧɘɔ, Ɍ 

ɘɌəɔɠɑɝɞɔɜɟɪɞ ɜɑɘɔɞɔɜɟɪɥɑɕ/ɛɚɝɞɚɫəəɚɕ 

ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗɞɟɡɚɕ, ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ ɡɚ-

ɗɌəɏɔɞɚɘ. ȺɞɝɟɞɝɞɎɔɑ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɛɜɔɓəɌ-

ɖɚɎ, əɔɓɖɌɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɛɌɛɔɗɗɚɘɌɞɚɓɌ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɔ əɑɐɚɝɞɌɞɚɖ ɚɛɧɞɌ Ɏɑɐɑəɔɫ 

ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ ɛɜɔɎɚɐɫɞ ɖ ɓəɌɣɔɞɑɗɨəɧɘ 

ɝɗɚɒəɚɝɞɫɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɔ ɩɞɔɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ. 

ȹɌɘɔ ɛɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑ-

əɔɑ ɛɌɛɔɗɗɚɘɌɞɚɓɌ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɟ ɛɌɢɔ-

ɑəɞɌ, əɌɍɗɪɐɌɪɥɑɏɚɝɫ Ɏ əɌɤɑɕ ɖɗɔəɔɖɑ Ɏ ɞɑ-

ɣɑəɔɑ ɛɫɞɔ ɗɑɞ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȻɌɢɔɑəɞ ȭ., 1935 ɏɚɐɌ ɜɚɒɐɑəɔɫ, ɎɛɑɜɎɧɑ 

ɚɍɜɌɞɔɗɝɫ Ɏ ɀȯȭȿ ȼȺȹɂ ɔɘ. ȭɗɚɡɔəɌ ȹ.ȹ. 

ȼȬȸȹ Ɏ ɠɑɎɜɌɗɑ 2009 ɏɚɐɌ ɝ ɒɌɗɚɍɌɘɔ əɌ Ɏɧ-

ɜɌɒɑəəɟɪ ɝɗɌɍɚɝɞɨ, ɒɑɗɞɟɤəɚɝɞɨ ɖɚɒɔ ɔ ɝɗɔ-

ɓɔɝɞɧɡ ɚɍɚɗɚɣɑɖ, Ɍɡɚɗɔɣəɧɕ ɝɞɟɗ, ɞɑɘəɟɪ ɘɚɣɟ, 

ɚɞɝɟɞɝɞɎɔɑ ɌɛɛɑɞɔɞɌ, ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɧɑ 

ɍɚɗɔ Ɏ ɛɜɌɎɚɘ ɛɚɐɜɑɍɑɜɨɑ, ɛɚɡɟɐɌəɔɑ əɌ 10-12 

ɖɏ ɓɌ 2 ɘɑɝɫɢɌ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɚɍɥɑɑ ɝɚɝɞɚɫ-

əɔɑ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ, ɖɚɒəɧɑ ɛɚɖɜɚɎɧ 

ɝɟɡɔɑ, ɒɑɗɞɟɤəɧɑ, ɝɗɔɓɔɝɞɧɑ ɔ ɝɖɗɑɜɧ ɔɖɞɑ-

ɜɔɣəɧɑ; ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɑ ɟɎɑɗɔɣɑəɧ; Ɏ 

ɗɑɏɖɔɡ ɐɧɡɌəɔɑ Ɏɑɓɔɖɟɗɫɜəɚɑ, ɡɜɔɛɧ əɑ Ɏɧ-

ɝɗɟɤɔɎɌɪɞɝɫ, ɃȰȰ - 18 Ɏ ɘɔə; ɞɚəɧ ɝɑɜɐɢɌ 

ɟɘɑɜɑəəɚ ɛɜɔɏɗɟɤɑəɧ, ɜɔɞɘɔɣəɧɑ, ȬȰ ð 

120/80 ɘɘ. ɜɞ. ɝɞ., ɛɟɗɨɝ 68 ɟɐ/ɘɔə, ɟɐɚɎɗɑɞɎɚ-

ɜɔɞɑɗɨəɧɡ ɖɌɣɑɝɞɎ; ɒɔɎɚɞ ɛɜɔ ɛɌɗɨɛɌɢɔɔ ɘɫɏ-

ɖɔɕ, əɑ Ɏɓɐɟɞ, ɟɘɑɜɑəəɚ ɍɚɗɑɓəɑəəɧɕ Ɏ ɛɜɌɎɚɘ 

ɛɚɐɜɑɍɑɜɨɑ, ɜɌɎəɚɘɑɜəɚ ɟɣɌɝɞɎɟɑɞ Ɏ Ɍɖɞɑ ɐɧɡɌ-

əɔɫ, ɛɑɣɑəɨ ɎɧɝɞɟɛɌɑɞ ɔɓ-ɛɚɐ ɖɜɌɫ ɜɑɍɑɜəɚɕ 

ɐɟɏɔ əɌ 2 ɝɘ; ɝɑɗɑɓɑəɖɌ əɑ ɟɎɑɗɔɣɑəɌ; ɝɞɟɗ Ɍɡɚ-

ɗɔɣəɧɕ; ɘɚɣɑɔɝɛɟɝɖɌəɔɑ ɍɑɓɍɚɗɑɓəɑəəɚɑ, ɘɚɣɌ 

ɞɑɘəɚɏɚ ɢɎɑɞɌ. 

ȲɑɗɞɟɡɌ ɜɌɓɎɔɗɌɝɨ Ɏ ɫəɎɌɜɑ 2009 ɏɚɐɌ. 

Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ Ɏ ɔəɠɑɖɢɔɚəəɚɕ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɍɚɗɨəɔɢɑ ɍɧɗ ɔɝɖɗɪɣɑə ɐɔɌɏəɚɓ Ɏɔɜɟɝəɚɏɚ 

ɏɑɛɌɞɔɞɌ ɔ ɓɌɛɚɐɚɓɜɑəɚ ɚɍɜɌɓɚɎɌəɔɑ ɏɚɗɚɎɖɔ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɛɚ ɛɚɎɚɐɟ ɣɑɏɚ ɍɚɗɨəɚɕ 

ɍɧɗ əɌɛɜɌɎɗɑə Ɏ əɌɤɟ ɖɗɔəɔɖɟ.  

ȴɓ ɌəɌɘəɑɓɌ ɒɔɓəɔ ɔɓɎɑɝɞəɚ, ɣɞɚ Ɏ 1975 

ɏɚɐɟ ɍɚɗɨəɚɘɟ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɫ 

ɛɚ ɛɚɎɚɐɟ ɚɝɞɜɚɏɚ ɖɌɗɨɖɟɗɑɓəɚɏɚ ɡɚɗɑɢɔɝɞɔɞɌ, 

ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɌ, ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌɜɟɒəɚɑ 

ɐɜɑəɔɜɚɎɌəɔɑ ɛɜɚɞɚɖɚɎ ɛɚ ȶɑɜɟ, ɣɑɜɑɓ 10 ɐəɑɕ 

ɐɜɑəɌɒ ɟɐɌɗɑə. 04.03.2009 ɍɚɗɨəɚɘɟ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɛɚɗɔɛɩɖɞɚɘɔɫ ɔɓ ɝɟɍ-

ɖɌɜɐɔɌɗɨəɚɏɚ ɚɞɐɑɗɌ (ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑ-

əɔɑ ð ɩɛɔɞɑɗɔɕ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɝ ɛɜɚɗɔɠɑ-

ɜɌɢɔɑɕ, ɘɑɞɌɛɗɌɓɔɑɕ) ɔ ɞɑɗɌ ɒɑɗɟɐɖɌ (ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ ð ɏɔɛɑɜɛɗɌɝɞɔɣɑɝɖɔɕ ɛɚ-

ɗɔɛ). ȿ ɘɌɞɑɜɔ ɛɌɢɔɑəɞɌ Ɏ ɌəɌɘəɑɓɑ ɘəɚɒɑ-

ɝɞɎɑəəɧɑ ɛɚɗɔɛɧ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. 

Ȼɜɔ ɐɚɛɚɗəɔɞɑɗɨəɚɘ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɘ ɔ 

ɗɌɍɚɜɌɞɚɜəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ 

ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ. 

Ȼɚ ɐɌəəɧɘ ȸȼȾ (ɜɔɝ. 1) ɚɞ ɘɌɜɞɌ 2009 ɍɧ-

ɗɚ ɟɝɞɌəɚɎɗɑəɚ ɜɌɝɤɔɜɑəɔɑ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɏ ɚɍɗɌɝɞɔ ɖɚəɠɗɪɑəɝɌ 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɚɛɟɡɚɗɑɎɔɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɜɌɓ-

ɘɑɜɌɘɔ 2,5Į2,0 ɝɘ (ɠɚɜɘɌɗɨəɌɫ ɖɌɜɞɔəɌ ɚɛɟɡɚ-

ɗɔ ȶɗɌɞɝɖɔəɌ), ɖɗɑɞɣɌɞɖɌ ɛɚ ɡɚɐɟ Ɏəɟɞɜɔɛɑɣɑ-

əɚɣəɧɡ ɛɜɚɞɚɖɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ ɟɘɑɜɑəəɚɏɚ 

ɚɞɑɖɌ. ȻɚɐɒɑɗɟɐɚɣəɌɫ ɒɑɗɑɓɌ ɔɘɑɑɞ ɝɏɗɌɒɑə-

əɧɑ əɑɣɑɞɖɔɑ ɖɚəɞɟɜɧ ɝ ɚɖɜɟɏɗɧɘ ɜɌɝɤɔɜɑəɔ-

ɑɘ əɌ ɟɜɚɎəɑ ɏɚɗɚɎɖɔ, ɑɑ ɜɌɓɘɑɜɧ: əɌ ɟɜɚɎəɑ 

ɏɚɗɚɎɖɔ ɟɎɑɗɔɣɑəɌ ð ɐɚ 4,06 ɝɘ,  əɌ ɟɜɚɎəɑ ɞɑɗɌ 

ð ɐɚ 2,78 ɝɘ, əɌ ɟɜɚɎəɑ ɡɎɚɝɞɌ ð ɐɚ 3,86 ɝɘ. 

ȮɔɜɝɟəɏɚɎ ɛɜɚɞɚɖ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ ɠɜɌɏɘɑə-

ɞɌɜəɚ ð əɑ ɜɌɝɤɔɜɑə (ɐɚ 0,2 ɝɘ).  

Ȼɜɔ ɖɚɗɚəɚɝɖɚɛɔɔ ɚɍəɌɜɟɒɑəɧ ɛɚɗɔɛ 

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ.    

ȼɔɝ. 1.  ȸȼȾ əɌ ɟɜɚɎəɑ ɖɚəɠɗɪɑəɝɌ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ. 

Ɍ ð ȬɖɝɔɌɗɨəɚɑ 2D ɍɧɝɞɜɚɑ ɝɛɔə-ɩɡɚ Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ (2D TSE Ⱦ2Ȯȴ): Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɑ ɒɑɗɣəɧɑ 

ɛɜɚɞɚɖɔ ɜɌɝɤɔɜɑəɧ, ɔɡ ɝɞɑəɖɔ əɑɜɌɎəɚɘɑɜəɚ ɟɞɚɗɥɑəɧ (æ), Ɏ ɚɍɗɌɝɞɔ ɖɚəɠɗɪɑəɝɌ Ɏɐɚɗɨ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ 

ɎɧɫɎɗɑəɚ ɘɟɠɞɚɚɍɜɌɓəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɜɌɓɘɑɜɚɘ 2,5ɡ2,0 ɝɘ (Ɓ), ɛɜɚɝɎɑɞ ɚɍɥɑɏɚ ɛɑɣɑəɚɣəɚɏɚ ɛɜɚɞɚɖɌ ɣɑɞɖɚ 

əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ. ɍ ð ȶɚɜɚəɌɜəɚɑ 2D TSE Ⱦ2Ȯȴ: ɝɞɑəɖɌ ɡɚɗɑɐɚɡɌ əɑɜɌɎəɚɘɑɜəɚ ɟɞɚɗɥɑəɌ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑ-

əɔɔ (æ), ɚɍɥɔɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ ɔɘɑɑɞ ɟɏɗɚɎɔɐəɧɕ ɔɓɏɔɍ. ȳɚəɌ ɖɚəɠɗɪɑəɝɌ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɐɔɠɠɑɜɑəɢɔ-

ɜɟɑɞɝɫ əɑɣɑɞɖɚ (Ɓ). Ɏ ð ȸȼɁȻȯ: Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɑ (ɝɟɍɝɑɏɘɑəɞɌɜəɧɑ, ɝɑɏɘɑəɞɌɜəɧɑ) ɔ ɐɚɗɑɎɧɑ ɛɜɚɞɚɖɔ əɑɜɌɎ-

əɚɘɑɜəɚ ɜɌɝɤɔɜɑəɧ. ȻɜɚɝɎɑɞ ɒɑɗɣəɧɡ Ɏ ɚɍɗɌɝɞɔ ɖɚəɠɗɪɑəɝɌ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ (Ɓ). 
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ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ɔ ɘɑɗɖɔɑ ɠɚɜɘɔɜɟɪɥɔɑɝɫ 

ɛɚɗɔɛɧ ɛɚɛɑɜɑɣəɚɕ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ (ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ ð ɞɟɍɟɗɚ-Ɏɔɗɗɑɓəɧɑ Ɍɐɑəɚ-

ɘɧ ɝ ɟɘɑɜɑəəɚɕ ɐɔɝɛɗɌɓɔɑɕ ɩɛɔɞɑɗɔɫ), ɛɜɔ ɏɌ-

ɝɞɜɚɝɖɚɛɔɔ ð ɛɚɗɔɛ ɖɌɜɐɔɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɒɑ-

ɗɟɐɖɌ, 4 ɞɔɛ (ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ ð ɏɔ-

ɛɑɜɛɗɌɝɞɔɣɑɝɖɔɕ ɛɚɗɔɛ ɝ ɌɖɞɔɎəɧɘ ɎɚɝɛɌɗɑəɔ-

ɑɘ). ȿɜɚɎɑəɨ ɚɛɟɡɚɗɑɎɧɡ ɘɌɜɖɑɜɚɎ (15.04.2009) 

əɑ ɛɚɎɧɤɑə: ɌɗɨɠɌ-ɠɑɞɚɛɜɚɞɑɔə ð 1.92 ȸȱ/ɘɗ, 

ɜɌɖɚɎɚ-ɩɘɍɜɔɚəɌɗɨəɧɕ Ɍəɞɔɏɑə (ȼɉȬ) ð 2.86 

əɏ/ɘɗ, ɟɏɗɑɎɚɐəɧɕ Ɍəɞɔɏɑə 19-9 (ȽȬ 19-9) ð 

29,61 ȱ/ɘɗ. Ȼɜɔ ɍɔɚɡɔɘɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɖɜɚɎɔ (26.03.2009) ð ɛɜɔɓəɌɖɔ ɡɚɗɑɝɞɌɓɌ ɔ ɢɔ-

ɞɚɗɔɓɌ: ɍɔɗɔɜɟɍɔə ɚɍɥɔɕ ð 80 ɘɖɘɚɗɨ/ɗ, ɛɜɫ-

ɘɚɕ ð 60.4 ɘɖɘɚɗɨ/ɗ; ɏɌɘɘɌ-

ɏɗɪɞɌɘɔɗɞɜɌəɝɛɑɛɞɔɐɌɓɌ (ȯȯȾ) ð 1251 ȱɐ/ɗ; ɥɑ-

ɗɚɣəɌɫ ɠɚɝɠɌɞɌɓɌ (Ʌɀ) ð 1112 ȱɐ/ɗ; ɌɗɌəɔəɌ-

ɘɔəɚɞɜɌəɝɠɑɜɌɓɌ (ȬȷȾ) ð 241,5 ȱɐ/ɗ; ɌɝɛɌɜɞɌ-

ɞɌɘɔəɚɞɜɌəɝɠɑɜɌɓɌ (ȬȽȾ) ð 128,2 ȱɐ/ɗ.    

Ȯ ɝɎɫɓɔ ɝ ɛɜɔɓəɌɖɌɘɔ əɌɜɌɝɞɌɪɥɑɕ ɛɑɣɑ-

əɚɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɔ ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗ-

ɞɟɡɔ ɍɚɗɨəɚɘɟ Ɏ Ɍɛɜɑɗɑ 2009 ɍɧɗɌ ɛɜɚɔɓɎɑɐɑəɌ 

ɍɔɗɌɞɑɜɌɗɨəɌɫ ɣɜɑɝɖɚɒəɌɫ ɣɜɑɝɛɑɣɑəɚɣəɌɫ ɡɚ-

ɗɌəɏɔɚɝɞɚɘɔɫ.  

ȹɌ ɛɜɫɘɧɡ ɡɚɗɌəɏɔɚɏɜɌɘɘɌɡ ɛɜɌɎɧɕ ɐɚ-

ɗɑɎɚɕ ɛɜɚɞɚɖ əɌ ɛɜɚɞɫɒɑəɔɔ 3 ɝɘ ɠɟɞɗɫɜəɚ 

ɝɟɒɑə, 6-ɕ ɝɑɏɘɑəɞɌɜəɧɕ ɛɜɚɞɚɖ ɌəɚɘɌɗɨəɚ 

ɎɛɌɐɌɑɞ Ɏ ɗɑɎɧɕ ɐɚɗɑɎɚɕ, ɚɍɗɌɝɞɨ ɔɡ ɝɗɔɫəɔɫ 

ɞɌɖɒɑ ɝɟɒɑəɌ. Ⱥɍɥɔɕ ɛɑɣɑəɚɣəɧɕ ɛɜɚɞɚɖ ɔ 

ɚɍɥɔɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ əɑ ɔɓɘɑəɑəɧ (ȼɔɝ. 2). 

ȭɚɗɨəɚɘɟ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɞɜɔ Ɏəɟɞɜɔɛɜɚ-

ɞɚɖɚɎɧɑ ɍɜɌɤ-ɍɔɚɛɝɔɔ ɔɓ ɓɚəɧ ɝɞɜɔɖɞɟɜɧ 

ɖɚəɠɗɪɑəɝɌ ɛɑɣɑəɚɣəɧɡ ɛɜɚɞɚɖɚɎ ɛɚɐ ɜɑəɞɏɑə-

ɞɑɗɑɎɔɓɔɚəəɧɘ ɖɚəɞɜɚɗɑɘ ɣɑɜɑɓ ɡɚɗɌəɏɔɚɝɞɚɘɟ. 

Ȼɜɔ əɑɚɐəɚɖɜɌɞəɧɡ ɢɔɞɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ Ɏ ɛɚɗɟɣɑəəɚɘ ɘɌɞɑɜɔɌɗɑ ɚɍəɌɜɟɒɑəəɧɑ 

ɖɗɑɞɖɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɏɔɛɑɜɛɗɌɓɔɔ ɩɛɔɞɑɗɔɫ ɝ 

ɚɍɜɌɓɚɎɌəɔɑɘ ɝɚɝɚɣɖɚɎɧɡ ɝɞɜɟɖɞɟɜ. ȾɌɖɒɑ Ɏɧ-

ɛɚɗəɑəɌ ɞɚəɖɚɔɏɚɗɨəɌɫ ɍɔɚɛɝɔɫ ɏɚɗɚɎɖɔ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȿȳȴ. Ȼɜɔ ɢɔ-

ɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɟəɖɞɌɞɌ ð ɘɌɞɑɜɔ-

Ɍɗ Ɏ Ɏɔɐɑ ɩɛɔɞɑɗɔɫ, ɍɑɝɝɞɜɟɖɞɟɜəɚɏɚ ɎɑɥɑɝɞɎɌ, 

ɝɗɔɓɔ.  

ȿɣɔɞɧɎɌɫ əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɐɌəəɧɡ ɘɑɞɚɐɚɎ 

ɎɔɓɟɌɗɔɓɌɢɔɔ (ȸȼȾ ð ɠɚɜɘɌɗɨəɌɫ ɖɌɜɞɔəɌ ɚɛɟ-

ɡɚɗɔ ȶɗɌɢɖɔəɌ) ɔ ɜɑɓɟɗɨɞɌɞɚɎ əɑɚɐəɚɖɜɌɞəɧɡ 

ɢɔɞɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ (ɚɞɝɟɞɝɞɎɔɑ ɐɚ-

ɝɞɚɎɑɜəɧɡ ɛɜɔɓəɌɖɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɜɚɝɞɌ), 

ɜɑɖɚɘɑəɐɚɎɌəɚ ɛɜɚɎɑɐɑəɔɑ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɕ, ɏɑɛɌɞɚɛɜɚɞɑɖɞɚɜəɚɕ, ɡɚɗɑɜɑɞɔɣɑɝɖɚɕ 

(ɟɝɔɗɔɎɌɪɥɑɕ ɝɑɖɜɑɢɔɪ ɒɑɗɣɔ ɏɑɛɌɞɚɢɔɞɌɘɔ) ɔ 

ɔɘɘɟəɚɘɚɐɟɗɔɜɟɪɥɑɕ ɞɑɜɌɛɔɔ Ɏ ɞɑɣɑəɔɑ 6 

əɑɐɑɗɨ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɐɔəɌɘɔɣɑɝɖɔɘ ȸȼȾ ɔ 

ɢɔɞɚɗɚɏɔɣɑɝɖɔɘ ɖɚəɞɜɚɗɑɘ. 

Ȼɜɔ ɛɚɎɞɚɜəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɌ ɛɚ 

ɐɌəəɧɘ ȸȼȾ ɚɞɘɑɣɌɗɚɝɨ ɚɞɝɟɞɝɞɎɔɑ ɚɞɜɔɢɌ-

ɞɑɗɨəɚɕ ɐɔəɌɘɔɖɔ, əɚ ɝɚɡɜɌəɫɗɚɝɨ əɑɜɌɎəɚ-

ɘɑɜəɚɑ ɜɌɝɤɔɜɑəɔɑ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ ɒɑɗɣ-

əɧɡ ɛɜɚɞɚɖɚɎ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɍɔɗɔɌɜəɚɕ ɏɔɛɑɜ-

ɞɑəɓɔɔ, Ɍ ɞɌɖɒɑ ɚɍɗɌɝɞɔ ɖɚəɠɗɪɑəɝɌ ɛɚ ɐɌə-

əɧɘ ɌəɞɑɏɜɌɐəɚɕ ɡɚɗɌəɏɔɚɏɜɌɠɔɔ (ȼɔɝ. 3). Ȼɜɔ 

ɛɚɎɞɚɜəɚɘ ɢɔɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɌɞɑ-

ɜɔɌɗɌ ɔɓ ɚɍɗɌɝɞɔ ɝɞɜɔɖɞɟɜɧ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ 

ɛɚɗɟɣɑə ɛɜɚɗɔɠɑɜɔɜɟɪɥɔɕ ɩɛɔɞɑɗɔɕ, ɜɌɝɛɚɗɚ-

ɒɑəəɧɕ Ɏ Ɏɔɐɑ ɝɚɝɚɣɖɚɎɧɡ ɝɞɜɟɖɞɟɜ. 

ȿɣɔɞɧɎɌɫ ɚɞɝɟɞɝɞɎɔɑ ɐɚɝɞɚɎɑɜəɧɡ ɛɜɔ-

ɓəɌɖɚɎ ɚɛɟɡɚɗɑɎɚɏɚ ɜɚɝɞɌ ɛɚ ɐɌəəɧɘ əɑɚɐəɚ-

ɖɜɌɞəɧɡ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɧɡ ɍɔɚɛɝɔɕ, əɚɜɘɌɗɨ-

əɧɑ ɟɜɚɎəɔ ɚɛɟɡɚɗɑɎɧɡ ɘɌɜɖɑɜɚɎ, ɝɚɐɜɟɒɑ-

ɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ 

(ɟɎɑɗɔɣɑəɔɑ ɏɚɗɚɎɖɔ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɜɚɝɞɌ), əɌɗɔɣɔɑ ɘəɚɒɑɝɞɎɑəəɧɡ ɛɚ-

ɗɔɛɚɎ Ɏ ɒɑɗɟɐɖɑ ɔ ɞɚɗɝɞɚɕ ɖɔɤɖɑ, ɝɑɘɑɕəɧɕ 

ɌəɌɘəɑɓ, ɝɖɗɌɐɧɎɌɗɚɝɨ ɎɛɑɣɌɞɗɑəɔɑ, ɣɞɚ ɟ ɍɚɗɨ-

əɚɏɚ ɔɘɑɑɞ ɘɑɝɞɚ ɛɌɛɔɗɗɚɘɌɞɚɓ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɚɎ ɖɌɖ ɣɌɝɞəɚɑ ɛɜɚɫɎɗɑəɔɑ ɝɔɝɞɑɘəɚɏɚ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɎɧɜɌɒɌɪɥɑɏɚɝɫ Ɏ ɛɜɚɗɔ-

ɠɑɜɌɢɔɔ ɩɛɔɞɑɗɔɫ ɜɌɓəɧɡ ɚɞɐɑɗɚɎ ɛɔɥɑɎɌɜɔ-

ɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ. 

Ƚ ɟɣɑɞɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɌɛɔɗɗɚɘɌ-

ɞɚɓəɚɏɚ ɛɚɜɌɒɑəɔɫ ɝɗɔɓɔɝɞɧɡ ɛɚɗɧɡ ɚɜɏɌəɚɎ 

ɛɔɥɑɎɌɜɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ, ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ ɢɑ-

ɗɑɝɚɚɍɜɌɓəɧɘ ɛɜɚɎɑɐɑəɔɑ ɝɔɝɞɑɘəɚɕ ɞɑɜɌɛɔɔ, 

ɐɗɫ ɖɚɞɚɜɚɕ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɛɜɚɝɛɔɐɔə ð ɛɜɚ-

ɞɔɎɚɚɛɟɡɚɗɑɎɧɕ ɛɜɑɛɌɜɌɞ [3], ɟɝɛɑɤəɚ ɛɜɔɘɑ-

əɫɪɥɔɕɝɫ ɛɜɔ ɜɑɢɔɐɔɎɔɜɟɪɥɔɡ ɛɌɛɔɗɗɚɘɌɡ 

Ɏɑɜɡəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ [4], Ɍ ɞɌɖɒɑ, Ɏ ɚɞ-

ɐɑɗɨəɧɡ əɑɚɛɟɍɗɔɖɚɎɌəəɧɡ əɌɍɗɪɐɑəɔɫɡ 

əɌɤɔɡ ɖɚɗɗɑɏ ð ɛɜɔ ɟɜɚɏɑəɔɞɌɗɨəɧɡ ɛɌɛɔɗɗɚ-

ɘɌɡ. Ȯɚɓɘɚɒəɚɝɞɨ ɝɚɣɑɞɌəɔɫ ɘɑɝɞəɚɏɚ ɔ ɝɔ-

ɝɞɑɘəɚɏɚ ɛɜɔɘɑəɑəɔɫ ɛɜɚɝɛɔɐɔəɌ, ɚɞɝɟɞɝɞɎɔɑ 

ɞɫɒɑɗɧɡ ɞɚɖɝɔɣɑɝɖɔɡ ɜɑɌɖɢɔɕ, ɚɞɝɟɞɝɞɎɔɑ 

ɟɏəɑɞɌɪɥɑɏɚ ɐɑɕɝɞɎɔɫ əɌ ɖɜɚɎɑɞɎɚɜɑəɔɑ ɚɝɞɌ-

əɚɎɔɗɚ əɌɤ Ɏɧɍɚɜ əɌ ɩɞɚɘ ɛɜɑɛɌɜɌɞɑ.  

 

ȼɔɝ. 2.  ɃɜɑɝɖɚɒəɌɫ ɣɜɑɝɛɑɣɑəɚɣəɌɫ ɡɚɗɌə-

ɏɔɚɏɜɌɠɔɫ. 

Ȯəɟɞɜɔɛɑɣɑəɚɣəɧɑ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ ɜɌɝɤɔɜɑəɧ: 

ɛɜɌɎɧɕ ɐɚɗɑɎɚɕ ɛɜɚɞɚɖ Ɏ ɚɍɗɌɝɞɔ ɖɚəɠɗɪɑəɝɌ əɌ 

ɛɜɚɞɫɒɑəɔɔ 3 ɝɘ ɠɟɞɗɫɜəɚ ɝɟɒɑə (ɝɞɜɑɗɖɔ), ɚɍ-

ɗɌɝɞɨ ɝɗɔɫəɔɫ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɞɌɖɒɑ ɝɟɒɑəɌ. 

Ⱥɍɥɔɕ ɛɑɣɑəɚɣəɧɕ ɛɜɚɞɚɖ ɔ ɡɚɗɑɐɚɡ əɑ ɔɓɘɑəɑəɧ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 ȻɌɢɔɑəɞɟ ɍɧɗɌ ɛɜɚɎɑɐɑə 15-ɞɔɐəɑɎəɧɕ 

ɖɟɜɝ Ɏəɟɞɜɔɘɧɤɑɣəɚɏɚ (ɖɟɜɝɚɎɌɫ ɐɚɓɌ 3.0 ɏ) ɔ  

ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɏɚ (ɖɟɜɝɚɎɌɫ ɐɚɓɌ 1.0 ɏ) ɎɎɑɐɑ-

əɔɫ ɛɜɑɛɌɜɌɞɌ. Ȼɜɔ ɖɚəɞɜɚɗɨəɚɕ ɡɚɗɌəɏɔɚɏɜɌ-

ɠɔɔ ɣɑɜɑɓ ɞɜɔ əɑɐɑɗɔ ɚɞ əɌɣɌɗɌ ɗɑɣɑəɔɫ ɍɧɗɚ 

ɚɞɘɑɣɑəɚ ɝɎɚɍɚɐəɚɑ ɛɚɝɞɟɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ Ɏ ɛɜɚɝɎɑɞ 12-ɛɑɜɝɞəɚɕ ɖɔɤɖɔ ɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɛɜɔɓəɌɖɚɎ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɏɔɛɑɜ-

ɞɑəɓɔɔ (ȼɔɝ. 4). ȭɧɗ ɟɐɌɗɑə ɗɑɎɧɕ ɡɚɗɌəɏɔɚɝɞɚ-

ɘɔɣɑɝɖɔɕ ɐɜɑəɌɒ. 

     Ȼɜɔ ɖɚəɞɜɚɗɨəɚɕ ȸȼȾ ɣɑɜɑɓ 1 ɘɑɝɫɢ 

ɞɌɖɒɑ ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌ-

ɘɔɖɌ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɌɫ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɛɜɔ-

ɓəɌɖɚɎ ɍɔɗɔɌɜəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. ȳɚəɌ ɖɚə-

ɠɗɪɑəɝɌ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɛɑɣɑəɔ ɣɑɞɖɚ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌɗɌɝɨ, ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

ɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɟɒɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ əɑ ɟɝɞɌəɚɎɗɑəɚ (ȼɔɝ. 5). ȿɐɌɗɑə ɛɜɌ-

Ɏɧɕ ɡɚɗɌəɏɔɚɝɞɚɘɔɣɑɝɖɔɕ ɐɜɑəɌɒ.  Ȯ ɍɔɚɡɔɘɔ-

ɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɖɜɚɎɔ (29.10.2009) ɚɞɘɑɣɑəɚ 

ɝɟɥɑɝɞɎɑəəɚɑ ɟɗɟɣɤɑəɔɑ  ɛɚɖɌɓɌɞɑɗɑɕ: ɍɔɗɔɜɟ-

ɍɔə ɚɍɥɔɕ ð 13,2 ɘɖɘɚɗɨ/ɗ; ɥɑɗɚɣəɌɫ ɠɚɝɠɌ-

ɞɌɓɌ (Ʌɀ) ð 597 ȱɐ/ɗ; ɌɗɌəɔəɌɘɔəɚɞɜɌəɝɠɑɜɌɓɌ 

(ȬȷȾ) ð 32,3 ȱɐ/ɗ; ɌɝɛɌɜɞɌɞɌɘɔəɚɞɜɌəɝɠɑɜɌɓɌ 

(ȬȽȾ) ð 35 ȱɐ/ɗ. 

ȿɣɔɞɧɎɌɫ ɟɘɑɜɑəəɚ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɐɔəɌ-

ɘɔɖɟ ɛɚɝɗɑ 1-ɏɚ ɖɟɜɝɌ ɞɑɜɌɛɔɔ ɛɜɚɝɛɔɐɔəɚɘ, Ɏ 

ɠɑɎɜɌɗɑ 2010 ɏɚɐɌ ɐɗɫ ɓɌɖɜɑɛɗɑəɔɫ ɩɠɠɑɖɞɌ 

ɛɜɚɎɑɐɑə Ɏɞɚɜɚɕ ɖɟɜɝ Ɏəɟɞɜɔɘɧɤɑɣəɚɏɚ ɎɎɑɐɑ-

əɔɫ ɛɜɑɛɌɜɌɞɌ (ɖɟɜɝɚɎɌɫ ɐɚɓɌ 3.0 ɏ). 

Ȼɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ Ɏ ɞɑɣɑəɔɑ 

5 ɗɑɞ (ɚɍɥɔɕ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɑ ɌəɌɗɔɓɧ ɖɜɚɎɔ, 

ȸȼȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 1 ɜɌɓ Ɏ 3 ɘɑɝɫɢɌ Ɏ ɞɑɣɑ-

əɔɑ ɛɑɜɎɧɡ 2 ɗɑɞ ɔ 1 ɜɌɓ Ɏ 6 ɘɑɝɫɢɑɎ Ɏ ɛɚɝɗɑ-

ɐɟɪɥɔɑ ɏɚɐɧ, ɀɉȯȰȽ, ɖɚɗɚəɚɝɖɚɛɔɫ 1 ɜɌɓ Ɏ 

ɏɚɐ) ɜɑɢɔɐɔɎɚɎ ɒɑɗɞɟɡɔ, ɡɚɗɌəɏɔɞɌ əɑ ɚɞɘɑɣɑəɚ, 

ɡɚɞɫ əɌ ɝɗɔɓɔɝɞɧɡ ɒɑɗɟɐɖɌ ɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɚɗɔɛɧ, ɖɚɞɚɜɧɑ ɛɚɞɜɑɍɚɎɌɗɔ 

ɩəɐɚɝɖɚɛɔɣɑɝɖɚɏɚ ɟɐɌɗɑəɔɫ Ɏ 2010 ɏɚɐɟ (ɛɜɔ 

ɖɚɗɚəɚɝɖɚɛɔɔ ɎɧɫɎɗɑə ɛɚɗɔɛ ɞɚɗɝɞɚɕ ɖɔɤɖɔ, 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ ð ɞɟɍɟɗɚ-

ɎɚɜɝɔəɣɌɞɌɫ ɌɐɑəɚɘɌ ɝɗɔɓɔɝɞɚɕ ɞɚɗɝɞɚɕ ɖɔɤɖɔ 

ɝ ɟɘɑɜɑəəɚɕ ɐɔɝɛɗɌɓɔɑɕ ɩɛɔɞɑɗɔɫ) ɔ 2013 ɏɚɐ 

(ɛɚɗɔɛ  ɒɑɗɟɐɖɌ,  ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ ð  

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

 

ȼɔɝ. 3,Ɏ. 

 

ȼɔɝ. 3,ɏ. 

ȼɔɝ. 3.  Ȼɜɔ ɛɚɎɞɚɜəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɣɑɜɑɓ 6 əɑɐɑɗɨ ɛɚɝɗɑ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ ɞɑɜɌɛɔɔ. 

ȿɝɞɌəɚɎɗɑəɧ ɛɜɌɎɧɕ ɔ ɗɑɎɧɕ ɡɚɗɌəɏɔɚɝɞɚɘɔɣɑɝɖɔɑ ɐɜɑəɌɒɔ. Ɍ ð ȸȼȾ əɌ ɟɜɚɎəɑ ɖɚəɠɗɪɑəɝɌ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɚɎ, ɌɖɝɔɌɗɨəɚɑ 2D TSE Ⱦ2Ȯȴ: ɓɚəɌ ɖɚəɠɗɪɑəɝɌ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ əɑɣɑɞɖɚ (Ɓ). ȿɘɑəɨɤɔ-

ɗɚɝɨ ɜɌɝɤɔɜɑəɔɑ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ (æ). Ⱥɞɑɖ ɛɚ ɡɚɐɟ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ 

ɟɝɔɗɔɗɝɫ (ɝɚɝɞɚɫəɔɑ  ɛɚɝɗɑ ɃɃɁȽ). ɍ ð ȶɚɜɚəɌɜəɚɑ 2D TSE Ⱦ2Ȯȴ: ɓɚəɌ ɖɚəɠɗɪɑəɝɌ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɐɔɠ-

ɠɑɜɑəɢɔɜɟɑɞɝɫ əɑɣɑɞɖɚ (Ɓ). ȽɞɑəɖɌ Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɡɚɗɑɐɚɡɌ ɝɞɌɗɌ ɍɚɗɑɑ ɜɚɎəɚɕ, ɑɑ ɞɚɗɥɔəɌ ɟɘɑəɨɤɔɗɌɝɨ 

(æ). Ȼɑɜɑɏɔɍ ɏɑɛɌɞɔɖɚɡɚɗɑɐɚɡɌ ɝɏɗɌɐɔɗɝɫ. Ɏ ð ȸȼɁȻȯ: ɝɚɡɜɌəɫɑɞɝɫ əɑɜɌɎəɚɘɑɜəɚɑ ɜɌɝɤɔɜɑəɔɑ Ɏəɟɞɜɔɛɑɣɑ-

əɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɍɔɗɔɌɜəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. ȻɜɚɝɎɑɞ Ɏ ɚɍɗɌɝɞɔ ɖɚəɠɗɪɑəɝɌ ɛɚ-

ɛɜɑɒəɑɘɟ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ (Ɓ). ɏ ð ɃɃɁȯ: ɝɚɡɜɌəɫɪɞɝɫ ɝɟɒɑəɔɫ ɝɟɍɝɑɏɘɑəɞɌɜəɧɡ, ɝɑɏɘɑəɞɌɜəɧɡ ɔ ɐɚ-

ɗɑɎɧɡ ɛɜɚɞɚɖɚɎ, Ɍ ɞɌɖɒɑ ɚɍɗɌɝɞɔ ɖɚəɠɗɪɑəɝɌ. 
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ɏɔɛɑɜɛɗɌɝɞɔɣɑɝɖɔɕ ɛɚɗɔɛ).  

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ ȸȼȾ ɚɍɝɗɑɐɚɎɌəɔɔ Ɏ 

2014 ɏɚɐɟ ɛɜɔɓəɌɖɚɎ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ Ɏ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ ɟɝɞɌəɚɎɗɑəɚ əɑ ɍɧɗɚ (ɜɔɝ. 6), 

ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɡɚɗɑɝɞɌɓɌ 

(ȭɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ (23.10.2013): 

ɏɗɪɖɚɓɌ ð 10,2 ɘɘɚɗɨ/ɗ; ɖɜɑɌɞɔəɔə - 92 

ɘɖɘɚɗɨ/ɗ; ɍɔɗɔɜɟɍɔə ɚɍɥɔɕ ð 11,2 ɘɖɘɚɗɨ/ɗ; 

ɚɍɥɔɕ ɍɑɗɚɖ ð 80,8 ɏ/ɗ; ȬȷȾ ð 25,1 ȱɐ/ɗ; ȬȽȾ ð 

34,8 ȱɐ/ɗ; Ʌɀ ð 266 ȱɐ/ɗ). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȽɟɥɑɝɞɎɟɑɞ ɜɫɐ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ, ɔəɠɑɖ-

ɢɔɚəəɧɡ, ɝɚɝɟɐɔɝɞɧɡ ɔ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ, 

ɖɚɞɚɜɧɑ ɔɘɑɪɞ ɝɡɚɐəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑ-

əɔɫ ɔ ɎɔɓɟɌɗɔɓɌɢɔɚəəɟɪ ɖɌɜɞɔəɟ ɝ ɏɔɗɪɝəɚɕ 

ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɚɕ. ɉɞɌ ɏɜɟɛɛɌ ɓɌɍɚɗɑɎɌəɔɕ 

ɛɚɗɟɣɔɗɌ Ɏ ɔəɚɝɞɜɌəəɚɕ ɗɔɞɑɜɌɞɟɜɑ əɌɓɎɌəɔɑ 

òȶɗɌɢɖɔə-ɘɔɘɔɖɜɔɜɟɪɥɔɑ ɛɚɜɌɒɑəɔɫó, òɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɕ ɘɌɝɖɌɜɌɐ" ɔɗɔ òɛɝɑɎɐɚ-ȶɗɌɢɖɔə 

ɚɛɟɡɚɗɔó [5,6].  ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ 

ɏɔɗɪɝəɚɕ ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɧ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ 

ɞɌɖɔɑ ɝɚɝɞɚɫəɔɫ, ɖɌɖ ɛɑɜɎɔɣəɧɕ ɝɖɗɑɜɚɓɔɜɟɪ-

ɥɔɕ ɡɚɗɌəɏɔɞ, IgG4-ɝɖɗɑɜɚɓɔɜɟɪɥɌɫ ɡɚɗɌəɏɔɚ-

ɛɌɞɔɫ, ȽȻȴȰ-ɌɝɝɚɢɔɔɜɚɎɌəəɌɫ ɡɚɗɌəɏɔɚɛɌɞɔɫ, 

ɏɜɌəɟɗɑɘɌɞɚɓɧ (ɞɟɍɟɗɫɜəɧɕ ɞɟɍɑɜɖɟɗɑɓ, ɘɔɖɚɓɧ, 

ɖɜɔɛɞɚɝɛɚɜɔɐɔɚɓ, ɝɌɜɖɚɔɐɚɓ ɔ ɐɜ.), ɝɔəɐɜɚɘ 

ȸɔɜɜɔɓɔ, ɝɚɝɟɐɔɝɞɧɑ ɛɌɞɚɗɚɏɔɔ (ɔɤɑɘɔɣɑɝɖɌɫ 

ɡɚɗɌəɏɔɚɛɌɞɔɫ, ɛɚɜɞɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ), ɍɚ-

ɗɑɓəɨ ȺɜɘɚəɐɌ, əɑɩɛɔɞɑɗɔɌɗɨəɧɑ ɏɔɗɪɝəɧɑ 

ɚɛɟɡɚɗɔ, Ɍ ɞɌɖɒɑ ɚɛɔɝɌəəɧɕ əɌɘɔ ɛɌɛɔɗɗɚɘɌ-

ɞɚɓ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ (IPNB).  

Ȼɚ ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ ɐɚɗɫ ȶɗɌɞ-

ɝɖɔə-ɘɔɘɔɖɜɔɜɟɪɥɔɡ ɛɚɜɌɒɑəɔɕ (ɛɚɐɞɎɑɜ-

ɒɐɑəəɧɡ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ  ɟ ɚɛɑɜɔɜɚ-

ɎɌəəɧɡ ɍɚɗɨəɧɡ) ɖɚɗɑɍɗɑɞɝɫ ɚɞ 5 ɐɚ 20%, ɐɚɡɚ-

ɐɫ ɐɚ 31% Ɏ ɚɞɐɑɗɨəɧɡ əɌɍɗɪɐɑəɔɫɡ (ɞɌɍɗɔɢɌ 1) 

[6-12].  

Ȯ ɐɚɝɞɟɛəɚɕ ɗɔɞɑɜɌɞɟɜɑ əɌɘ əɑ ɟɐɌɗɚɝɨ 

əɌɕɞɔ ɐɌɒɑ ɛɜɔɍɗɔɓɔɞɑɗɨəɟɪ ɚɢɑəɖɟ ɣɌɝɞɚɞɧ 

ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɞɌɖɔɡ ɛɚɜɌɒɑəɔɕ ɟ əɑɚɛɑɜɔɜɚ-

ɎɌəəɧɡ ɍɚɗɨəɧɡ. ȺɍɟɝɗɚɎɗɑəɚ ɩɞɚ, ɛɚ Ɏɝɑɕ Ɏɑ-

ɜɚɫɞəɚɝɞɔ, ɚɞɝɟɞɝɞɎɔɑɘ ɚɍɥɑɛɜɔəɫɞɚɕ ɛɜɌɖɞɔ-

ɖɔ ɛɜɚɎɑɐɑəɔɫ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɧɡ ɍɔɚɛɝɔɕ ɟ 

ɍɚɗɨəɧɡ ɝ ɏɔɗɪɝəɧɘɔ ɝɞɜɔɖɞɟɜɌɘɔ. Ȯəɟɞɜɔ-

ɛɜɚɞɚɖɚɎɌɫ ɍɜɌɤ- ɔ/ɔɗɔ ɥɔɛɢɚɎɌɫ ɍɔɚɛɝɔɫ əɑ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɟɥɑɝɞɎɑəəɧɡ ɞɑɡəɔɣɑɝɖɔɡ ɝɗɚɒ-

əɚɝɞɑɕ ɐɗɫ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɡɔɜɟɜɏɌ ɔ ɛɚ ɛɑɜɑəɚ-

ɝɔɘɚɝɞɔ ɛɌɢɔɑəɞɚɘ ɝɜɌɎəɔɘɌ ɝ ɡɚɗɌəɏɔɚɏɜɌɠɔ-

ɑɕ, əɚ ɞɜɑɍɟɑɞ Ɏɧɝɚɖɚɕ ɖɎɌɗɔɠɔɖɌɢɔɔ ɎɜɌɣɑɕ-

ɢɔɞɚɗɚɏɌ ɔɗɔ ɘɚɜɠɚɗɚɏɌ, ɛɜɚɔɓɎɚɐɫɥɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɚɗɟɣɑəəɚɏɚ ɍɔɚɛɝɔɕəɚɏɚ ɘɌɞɑɜɔɌɗɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɍɔɚɛɝɔɔ ɘɚɏɟɞ 

ɝɞɌɞɨ ɚɛɜɑɐɑɗɫɪɥɔɘɔ Ɏ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ Ɏɑɐɑ-

əɔɫ ɛɌɢɔɑəɞɌ. ȰɚɝɞɚɎɑɜəɚɑ ɚɞɝɟɞɝɞɎɔɑ ɛɜɔɓəɌ-

ɖɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɜɚɝɞɌ ɛɜɔ əɑɚɐəɚɖɜɌɞəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɓɌɣɌɝɞɟɪ ɛɚɓɎɚɗɫɑɞ ɛɌɢɔɑəɞɟ 

ɔɓɍɑɒɌɞɨ əɑəɟɒəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ ɔɗɔ ɔɝɖɗɪɣɔɞɨ ɐɔɌɏəɚɓ əɑɜɑɓɑɖɞɌɍɑɗɨ-

əɚɕ ɏɔɗɪɝəɚɕ ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɧ ɔ əɌɛɜɌɎɔɞɨ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɔɝɖ Ɏ ɐɜɟɏɚɑ ɜɟɝɗɚ.  

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ əɌɘɔ əɌɍɗɪɐɑəɔɔ ɟ ɛɌ-

ɢɔɑəɞɌ ɔɘɑɗɔɝɨ ɖɗɌɝɝɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɏɔɗɪɝ-

əɚɕ  ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɧ:  ɘɑɡɌəɔɣɑɝɖɌɫ ɒɑɗɞɟ- 

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4.  ɃɜɑɝɖɚɒəɌɫ ɣɜɑɝɛɑɣɑəɚɣəɌɫ ɡɚɗɌəɏɔɚɏɜɌɠɔɫ (ɃɃɁȯ) ɣɑɜɑɓ 3 əɑɐɑɗɔ ɛɚɝɗɑ 1 ɖɟɜɝɌ Ɏəɟɞ-

ɜɔɘɧɤɑɣəɚɏɚ ɔ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɏɚ ɎɎɑɐɑəɔɫ ɛɜɚɝɛɔɐɔəɌ. 

Ɍ ð ȽɎɚɍɚɐəɚɑ ɛɚɝɞɟɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɜɚɝɎɑɞ 12-ɛɑɜɝɞəɚɕ ɖɔɤɖɔ (ɚɞɘɑɣɑəɚ ɛɜɔ ɠɔɝɞɟɗɚ-

ɏɜɌɠɔɔ), ɟɘɑəɨɤɑəɔɑ ɛɜɔɓəɌɖɚɎ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɏɔɛɑɜɞɑəɓɔɔ. ɍ ð ȿɐɌɗɑə ɗɑɎɧɕ ɡɚɗɌəɏɔɚɝɞɚɘɔɣɑɝɖɔɕ 

ɐɜɑəɌɒ. ȳɚəɌ ɖɚəɠɗɪɑəɝɌ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ (Ɓ). 
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ɡɌ, ɜɑɢɔɐɔɎɔɜɟɪɥɔɕ ɡɚɗɌəɏɔɞ, ɓəɌɣɔɞɑɗɨəɌɫ 

ɛɚɞɑɜɫ ɘɌɝɝɧ ɞɑɗɌ, ɝɞɜɔɖɞɟɜɌ ɖɚəɠɗɪɑəɝɌ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɞɔɛɌ Bismuth IV ɛɚ ɐɌəəɧɘ 

ȸȼȾ ɔ ɡɚɗɌəɏɔɚɏɜɌɠɔɔ. Ⱦɚɗɨɖɚ ɜɑɓɟɗɨɞɌɞɧ ɞɜɑɡ 

ɢɔɞɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɓɌɝɞɌɎɔɗɔ əɌɝ 

ɚɝɞɌəɚɎɔɞɨɝɫ əɌ ɎɧɎɚɐɑ ɚ əɌɗɔɣɔɔ ɟ ɛɌɢɔɑəɞɌ 

ȶɗɌɞɝɖɔə-ɘɔɘɔɖɜɔɜɟɪɥɑɏɚ ɛɚɜɌɒɑəɔɫ ɒɑɗɣ-

əɧɡ ɛɜɚɞɚɖɚɎ.  

ȺɞɝɟɞɝɞɎɔɑ ɝɎɔɐɑɞɑɗɨɝɞɎ ɚ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɕ ɚɛɟɡɚɗɔ ɑɥɑ əɑ ɚɓəɌɣɌɑɞ ɟɝɞɌəɚɎɗɑəɔɫ 

ɟɞɚɣəɑəəɚɏɚ ɐɔɌɏəɚɓɌ ɓɌɍɚɗɑɎɌəɔɫ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ. Ȼɜɚɗɔɠɑɜɔɜɟɪɥɔɕ ɩɛɔɞɑɗɔɕ ɝ ɠɚɜ-

ɘɔɜɚɎɌəɔɑɘ ɝɚɝɚɣɖɚɎɧɡ ɝɞɜɟɖɞɟɜ Ɏ ɘɌɞɑɜɔɌɗɑ 

ɔɓ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ əɑ ɫɎɗɫɑɞɝɫ ɛɌɞɚɏəɚɘɚ-

əɔɣəɧɘ ɛɜɔɓəɌɖɚɘ ɔ ɘɚɒɑɞ əɌɍɗɪɐɌɞɨɝɫ ɛɜɔ 

ɢɑɗɚɘ ɜɫɐɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ. ȺɐəɌɖɚ, 

ɟɝɞɌəɌɎɗɔɎɌɫ ɐɔɌɏəɚɓ, ɘɧ ɛɜɔəɔɘɌɗɔ Ɏɚ Ɏəɔ-

ɘɌəɔɑ əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞɌ ɝɔɝɞɑɘəɚɏɚ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɎɧɜɌɒɌɪɥɑɏɚɝɫ Ɏ ɛɜɚɗɔ-

ɠɑɜɌɢɔɔ ɩɛɔɞɑɗɔɫ ɝɗɔɓɔɝɞɧɡ ɜɌɓəɧɡ ɚɞɐɑɗɚɎ 

ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ, ɑɏɚ ɝɑɘɑɕəɧɕ 

ɌəɌɘəɑɓ. 

Ȯ ɢɑɗɚɘ, ɐɔɌɏəɚɓ ɛɜɔ əɑɚɛɟɡɚɗɑɎɚɕ 

ɏɔɗɪɝəɚɕ ɝɞɜɔɖɞɟɜɑ ɝɗɚɒəɧɕ, ɚə ɟɝɞɌəɌɎɗɔɎɌ-

ɑɞɝɫ əɌ ɚɝəɚɎɌəɔɔ ɖɗɔəɔɣɑɝɖɔɡ, ɗɌɍɚɜɌɞɚɜəɧɡ, 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɔ ɘɔɖɜɚɛɜɔɓəɌɖɚɎ 

ɔ ɞɜɑɍɟɑɞ ɚɞ ɐɚɖɞɚɜɌ ɍɚɗɨɤɚɕ əɌɍɗɪɐɌɞɑɗɨəɚ-

ɝɞɔ, ɤɔɜɚɖɚɕ ɩɜɟɐɔɢɔɔ ɔ ɝɛɚɝɚɍəɚɝɞɔ ɖ ɝɔəɞɑ-

ɞɔɣɑɝɖɚɘɟ ɘɧɤɗɑəɔɪ. Ȯɑɜɚɫɞəɚ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ 

ɟ ɞɌɖɔɡ ɍɚɗɨəɧɡ ɚɛɜɌɎɐɌəɌ ɟɝɞɌəɚɎɖɌ ɐɔɌɏəɚɓɌ 

ex juvantibus, ɛɚɝɖɚɗɨɖɟ ɌɗɨɞɑɜəɌɞɔɎəɚɕ ɫɎɗɫ-

ɑɞɝɫ ɞɫɒɑɗɚɑ ɔəɎɌɗɔɐɔɓɔɜɟɪɥɑɑ ɝɚɝɞɚɫəɔɑ, 

ɚɛɜɑɐɑɗɫɪɥɑɑɝɫ əɌɗɔɣɔɑɘ ɣɜɑɝɖɚɒəɧɡ ɣɜɑɝɛɑ-

ɣɑəɚɣəɧɡ ɐɜɑəɌɒɑɕ ɔ ɛɑɜɝɔɝɞɔɜɟɪɥɑɏɚ ɡɜɚəɔ-

ɣɑɝɖɚɏɚ ɡɚɗɌəɏɔɞɌ. 

Ⱦɜɟɐəɚɝɞɔ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌɐɌɪ-

ɥɔɡ ɍɔɗɔɌɜəɧɘ ɛɌɛɔɗɗɚɘɌɞɚɓɚɘ, əɑ ɔɝɣɑɜɛɧ-

ɎɌɪɞɝɫ ɝɗɚɒəɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ. Ȯ ɗɔɞɑɜɌɞɟɜɑ 

ɚɞɝɟɞɝɞɎɟɪɞ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ 

ɗɑɣɑəɔɪ ɩɞɔɡ ɛɌɢɔɑəɞɚɎ, ɔ Ɏ ɖɌɒɐɚɘ əɌɍɗɪɐɑ-

əɔɔ ɛɜɔɘɑəɫɗɌɝɨ ɔəɐɔɎɔɐɟɌɗɨəɌɫ ɗɑɣɑɍəɌɫ 

ɞɌɖɞɔɖɌ. Ȼɜɔ ɑɐɔəɔɣəɧɡ ɛɌɛɔɗɗɚɘɌɡ (ɐɚ 3), ɖɌɖ 

ɛɜɌɎɔɗɚ, ɛɜɚɔɓɎɚɐɫɞɝɫ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ  (ɜɑɓɑɖɢɔɔ  ɛɑɣɑəɔ  ɔ ɛɜɚɞɚɖɚɎ ɜɌɓɗɔɣ- 
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ȼɔɝ. 5.  ȶɚəɞɜɚɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɓ ɘɑɝɫɢ. 

ȿɝɞɌəɚɎɗɑə ɛɜɌɎɧɕ ɡɚɗɌəɏɔɚɝɞɚɘɔɣɑɝɖɔɕ ɐɜɑəɌɒ. Ɍ ð ȸȼȾ əɌ ɟɜɚɎəɑ ɖɚəɠɗɪɑəɝɌ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɍɖɝɔ-

Ɍɗɨəɚɑ 2D TSE Ⱦ2Ȯȴ: Ɏ ɛɜɌɎɚɕ ɐɚɗɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɝɞɌəɚɎɗɑəəɧɕ ɐɜɑəɌɒ ɝ ɟɘɑɜɑəəɧɘ ɛɑɜɔɠɚɖɌɗɨəɧɘ ɚɞɑ-

ɖɚɘ ɛɑɣɑəɚɣəɚɕ ɞɖɌəɔ. Ȯəɟɞɜɔɛɑɣɑəɚɣəɧɑ ɛɜɚɞɚɖɔ ɝɟɥɑɝɞɎɑəəɚ əɑ ɜɌɝɤɔɜɑəɧ (æ). ɍ ð ȶɚɜɚəɌɜəɚɑ 2D TSE 

Ⱦ2Ȯȴ: ɝɚɡɜɌəɫɑɞɝɫ ɛɚɎɧɤɑəəɌɫ ɜɔɏɔɐəɚɝɞɨ ɝɞɑəɚɖ Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɝ ɑɥɑ ɘɑəɑɑ ɎɧɜɌɒɑə-

əɧɘ ɟɏɗɚɎɧɘ ɔɓɏɔɍɚɘ ɚɍɥɑɏɚ ɛɑɣɑəɚɣəɚɏɚ ɛɜɚɞɚɖɌ (æ). Ɏ ð ȸȼɁȻȯ: ɐɌɗɨəɑɕɤɑɑ ɟɘɑəɨɤɑəɔɑ ɜɌɝɤɔɜɑəɔɫ 

Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ. ȽɞɌɗ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨɝɫ ɛɜɚɝɎɑɞ Ɏ ɚɍɗɌɝɞɔ ɖɚəɠɗɪɑəɝɌ (Ɓ). ɏ ð ɃɃɁȯ: 

ɚɞɝɟɞɝɞɎɔɑ ɛɜɔɓəɌɖɚɎ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɏɔɛɑɜɞɑəɓɔɔ, ɚɞɘɑɣɌɑɞɝɫ ɍɧɝɞɜɌɫ ɩɎɌɖɟɌɢɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ 

12-ɛɑɜɝɞəɟɪ ɖɔɤɖɟ. ȻɚɫɎɔɗɝɫ ɛɜɚɝɎɑɞ Ɏ ɚɍɗɌɝɞɔ ɖɚəɠɗɪɑəɝɌ (Ɓ). 
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əɚɏɚ ɚɍɦɑɘɌ), ɛɜɔ ɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɘ ɛɌ-

ɛɔɗɗɚɘɌɞɚɓəɚɘ ɛɚɜɌɒɑəɔɔ ɒɑɗɣəɧɡ ɛɟɞɑɕ ɚɛɔ-

ɝɧɎɌɪɞɝɫ ɔəɞɑɜɎɑəɢɔɚəəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɜɌɓɗɔɣəɚɏɚ ɚɍɦɑɘɌ ɔ ɞɜɌəɝɛɗɌəɞɌɢɔɫ ɛɑɣɑəɔ 

[12].  

ɁɔɜɟɜɏɔɣɑɝɖɌɫ ɜɑɓɑɖɢɔɫ ɣɌɝɞɚ ɜɑɖɚɘɑə-

ɐɟɑɞɝɫ ɔɓ-ɓɌ Ɏɧɝɚɖɚɕ ɝɖɚɜɚɝɞɔ ɜɚɝɞɌ ɔ Ɏɚɓɘɚɒ-

əɚɕ ɘɌɗɔɏəɔɓɌɢɔɔ, ɐɔɠɠɟɓəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɔ ɟɎɑɗɔɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɎɧɒɔɎɌɑ-

ɘɚɝɞɔ ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɚɛɑɜɌɢɔɔ [13,14].  

ȾɜɌəɝɛɗɌəɞɌɢɔɫ ɛɑɣɑəɔ ɍɧɗɌ ɛɜɑɐɗɚɒɑəɌ Ɏ ɖɌ-

ɣɑɝɞɎɑ ɌɗɨɞɑɜəɌɞɔɎɧ [15], əɚ ɟ ɘəɚɏɔɡ ɛɌɢɔɑə-

ɞɚɎ ɝ ɍɔɗɔɌɜəɧɘ ɛɌɛɔɗɗɚɘɌɞɚɓɚɘ, ɖɚɞɚɜɧɕ ɫɎ-

ɗɫɑɞɝɫ ɍɚɗɑɓəɨɪ ɛɚɒɔɗɧɡ ɗɪɐɑɕ (ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ əɌ ɘɚɘɑəɞ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ð 63 ɏɚɐɌ) 

[16], ɞɌɖɌɫ ɚɛɑɜɌɢɔɫ əɑɎɚɓɘɚɒəɌ ɔɓ-ɓɌ ɛɜɑ-

ɖɗɚəəɚɏɚ ɎɚɓɜɌɝɞɌ ɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ. 

ȴɓ ɘɌɗɚɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ 

ɍɚɗɨəɧɡ ɛɌɛɔɗɗɚɘɌɞɚɓɚɘ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ Ɏ 

ɗɔɞɑɜɌɞɟɜɑ ɚɛɔɝɌəɧ ɝɗɑɐɟɪɥɔɑ əɌɍɗɪɐɑəɔɫ: 

ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɝɠɔəɖɞɑɜɚɞɚɘɔɫ ɝ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚɕ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɍɌɗɗɚəəɚɕ ɐɔɗɌɞɌ-

ɢɔɑɕ  ð 2 [17], Ɍɜɏɚəɚ-ɛɗɌɓɘɑəəɌɫ ɖɚɌɏɟɗɫɢɔɫ ð 

2 [18, 19], ɠɚɞɚɐɔəɌɘɔɣɑɝɖɌɫ ɞɑɜɌɛɔɫ ð 1 [16], 

ɎəɟɞɜɔɛɜɚɝɎɑɞəɌɫ ɎɧɝɚɖɚɐɚɓəɌɫ ɍɜɌɡɔɞɑɜɌɛɔɫ 

(ɔɝɞɚɣəɔɖ - ɔɜɔɐɔɕ-192) ð 1 [20]. ȼɑɓɟɗɨɞɌɞɧ 

ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɚɍɚɍɥɑəɧ Ɏ ɞɌɍɗɔɢɑ 2. 

ȹɌɔɍɚɗɑɑ ɛɚɐɜɚɍəɧɕ ɘɑɞɌɌəɌɗɔɓ, ɛɜɚɎɑ-

ɐɑəəɧɕ Yeung [21], ɟɖɌɓɧɎɌɑɞ əɌ 78 ɝɗɟɣɌɑɎ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɌɐɑəɚɘɌɞɚɓɚɘ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, 

əɑɓɌɎɔɝɔɘɚ ɚɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ 

ɐɔɝɛɗɌɓɔɔ, ɝɚ ɝɜɑɐəɑɕ ɘɑɐɔɌəɚɕ ɎɧɒɔɎɌɑɘɚɝɞɔ 

ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ 28 ɘɑɝɫɢɑɎ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɝɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɍɑɓ ɜɌɐɔɖɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ ɝɚɝɞɌɎɔɗɌ 

ɞɚɗɨɖɚ 11 ɘɑɝ. 

ȸɧ ɝɣɔɞɌɑɘ, ɣɞɚ əɌɤ ɛɚɐɡɚɐ Ɏ ɗɑɣɑəɔɔ 

ɍɚɗɨəɧɡ ɍɔɗɔɌɜəɧɘ ɛɌɛɔɗɗɚɘɌɞɚɓɚɘ ɫɎɗɫɑɞɝɫ 

ɌɗɨɞɑɜəɌɞɔɎəɧɘ, ɞɌɖ ɖɌɖ ɔɐɑɞ ɜɑɣɨ ɚ ɝɚɣɑɞɌəɔɔ 

ɝɔɝɞɑɘəɚɏɚ ɔ ɘɑɝɞəɚɏɚ (ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɏɚ) 

ɎɚɓɐɑɕɝɞɎɔɫ. ȹɌɝɖɚɗɨɖɚ əɌɘ ɔɓɎɑɝɞəɚ, Ɏ ɗɔɞɑ-

ɜɌɞɟɜɑ əɑ ɚɛɔɝɌəɚ ɝɗɟɣɌɑɎ ɛɜɔɘɑəɑəɔɫ ɛɜɚɝɛɔ-

ɐɔəɌ   ɛɜɔ   ɓɌɍɚɗɑɎɌəɔɫɡ   ɒɑɗɣəɧɡ   ɛɜɚɞɚɖɚɎ,  

 

ȼɔɝ. 6,Ɍ. 

 

ȼɔɝ. 6,ɍ. 

 

ȼɔɝ. 6,Ɏ. 

ȼɔɝ. 6.  Ƀɑɜɑɓ 4,5 ɏɚɐɌ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ. ȸȼȾ əɌ ɟɜɚɎəɑ ɖɚəɠɗɪɑəɝɌ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɚɎ. 

Ɍ ð ȬɖɝɔɌɗɨəɚɑ 2D TSE Ⱦ2Ȯȴ: Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɑ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ əɑ ɜɌɝɤɔɜɑəɧ (æ), ɓɚəɌ ɖɚəɠɗɪɑəɝɌ ɣɑɞɖɚ 

ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ (Ɓ). ɍ ð ȶɚɜɚəɌɜəɚɑ 2D TSE Ⱦ2Ȯȴ: ɡɚɗɑɐɚɡ əɑ ɜɌɝɤɔɜɑə, ɑɏɚ ɝɞɑəɖɌ əɑ ɟɞɚɗɥɑəɌ (æ). Ɏ ð 

ȸȼɁȻȯ:  Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɑ ɛɜɚɞɚɖɔ ɣɑɞɖɚ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ, ɚɍɗɌɝɞɨ ɖɚəɠɗɪɑəɝɌ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɕ (Ɓ). 

ȾɌɍɗɔɢɌ ʈ1.    ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ȶɗɌɞɝɖɔə-ɘɔɘɔɖɜɔɜɟɪɥɔɡ ɛɚɜɌɒɑəɔɕ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɸʚʪʦʨ ɻʦʜ ʧʫʙʣʠʢʘʮʠʠ ʂʦʣʠʯʝʩʪʚʦ  

ʥʘʙʣʶʜʝʥʠʡ (%) 

Myburgh 
[6]

 1995 3% (1 ʠʟ 33) 

Verbeek 
[8]

 1992 13% (11 ʠʟ 82) 

Gerhards 
[9]

 2001 15% (20 ʠʟ 132) 

Knoefel 
[10]

 2003 18%  (6 ʠʟ 33) 

Koea 
[11]

 2004 24% (12 ʠʟ 49) 

Wetter 
[7]

 1991 31% (30 ʠʟ 98) 

Juntermanns 
[12]

 2011 10% (24 ʠʟ234) 
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ɜɌɎəɚ ɖɌɖ ɔ ɔɐɑɚɗɚɏɔɔ ɝɚɣɑɞɌəəɚɏɚ ɛɚɐɡɚɐɌ Ɏ 

ɗɑɣɑəɔɔ ɍɔɗɔɌɜəɚɏɚ ɛɌɛɔɗɚɘɌɞɚɓɌ. ȴɘɑəəɚ ɍɗɌ-

ɏɚɐɌɜɫ ɩɞɚɘɟ əɌɘ ɟɐɌɗɚɝɨ ɟɝɞɜɌəɔɞɨ ɝɞɜɔɖɞɟɜɟ 

ɛɜɚɞɚɖɚɎɚɏɚ ɖɚəɠɗɪɑəɝɌ ɔ ɔɓɍɌɎɔɞɨ ɛɌɢɔɑəɞɌ 

ɚɞ ɡɚɗɌəɏɔɚɝɞɚɘɔɣɑɝɖɔɡ ɐɜɑəɌɒɑɕ. ȹɌɤ ɛɌɢɔ-

ɑəɞ əɌɡɚɐɔɞɝɫ ɛɚɐ əɌɍɗɪɐɑəɔɑɘ Ɏ ɞɑɣɑəɔɑ 5 ɗɑɞ 

ɛɚɝɗɑ ɟɝɞɌəɚɎɗɑəɔɫ ɐɔɌɏəɚɓɌ, ɔɓ əɔɡ ɍɚɗɑɑ 4 ɗɑɞ 

ɍɑɓ ɐɜɑəɌɒɑɕ. ȶɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɌɢɔɑəɞɌ Ɏɧɝɚ-

ɖɚɑ, ɚə ɛɜɚɐɚɗɒɌɑɞ ɜɌɍɚɞɌɞɨ, ɛɟɞɑɤɑɝɞɎɟɑɞ. 

Ⱦɑɘ əɑ ɘɑəɑɑ, ɛɜɔ əɑɟɝɞɌəɚɎɗɑəəɚɘ ɠɌɖ-

ɞɚɜɑ, ɝɞɔɘɟɗɔɜɟɪɥɑɘ ɛɜɚɗɔɠɑɜɌɢɔɪ ɩɛɔɞɑɗɔɫ 

ɝɗɔɓɔɝɞɧɡ, ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, əɑɎɚɓɘɚɒəɚɝɞɔ 

ɎɚɓɐɑɕɝɞɎɔɫ əɌ əɑɏɚ, ɘɧ əɑ ɘɚɒɑɘ ɍɧɞɨ ɚɖɚə-

ɣɌɞɑɗɨəɚ ɟɎɑɜɑəəɧɘɔ Ɏ ɚɞɝɟɞɝɞɎɔɔ ɜɑɢɔɐɔɎɌ 

ɓɌɍɚɗɑɎɌəɔɫ. ȭɚɗɨəɚɕ əɌɡɚɐɔɞɝɫ ɛɚɐ ɌɖɞɔɎəɧɘ 

əɌɍɗɪɐɑəɔɑɘ (ɚɍɥɔɕ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɑ ɌəɌɗɔɓɧ 

ɖɜɚɎɔ, ȸȼȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 1 ɜɌɓ Ɏ 3 ɘɑɝɫɢɌ 

Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ 2 ɗɑɞ ɔ 1 ɜɌɓ Ɏ 6 ɘɑɝɫɢɑɎ Ɏ 

ɛɚɝɗɑɐɟɪɥɔɑ ɏɚɐɧ, ɀɉȯȰȽ, ɖɚɗɚəɚɝɖɚɛɔɫ 1 ɜɌɓ 

Ɏ ɏɚɐ) ɝ ɛɜɚɎɑɐɑəɔɑɘ ɝɎɚɑɎɜɑɘɑəəɧɡ ɛɚɗɔɛɩɖ-

ȾɌɍɗɔɢɌ ʈ2.    ȼɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɛɌɛɔɗɗɚɘɌɞɚɓɚɘ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɘɌ-

ɗɚɔəɎɌɓɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ. 

ȬɎɞɚɜ Ȼɚɗ Ȯɚɓ-

ɜɌɝɞ 

ȮɧɒɔɎɌɑ

ɘɚɝɞɨ 

ɛɚɝɗɑ 

ɟɝɞɌəɚɎɗɑ

əɔɫ 

ɐɔɌɏəɚɓɌ 

IPNB 

ȻɜɚɎɑɐɑəəɚɑ 

ɗɑɣɑəɔɑ 

Ȼɜɔɣɔəɧ 

ɚɞɖɌɓɌ ɚɞ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏ

ɚ ɗɑɣɑəɔɫ 

ȼɑɓɟɗɨɞɌɞ 

Bech-

mann  

et al  [16] 

ȸ 65  10  ɗɑɞ ȻɌəɖɜɑɌɞɚɐɟɚɐɑəɩɖ

ɞɚɘɔɫ, ɛɜɌɎɌɫ 

ɏɑɛɌɞɩɖɞɚɘɔɫ, 

ɜɑɢɔɐɔɎ -

ɠɚɞɚɐɔəɌɘɔɣɑɝɖɌɫ 

ɞɑɜɌɛɔɫ ɛɜɔ 

ɜɑɢɔɐɔɎɑ 

ȮɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɌ 

Ƚɘɑɜɞɨ, ɚɞɝɟɞɝɞɎɔɑ 

ɡɚɗɑɝɞɌɓɌ 

Park  et 

al  [17] 

Ȳ 78  3 əɑɐɑɗɔ ɉəɐɚɝɖɚɛɔɣɑɝɖɌɫ 

ɝɠɔəɖɞɑɜɚɞɚɘɔɫ, 

ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ 

ɎəɟɞɜɔɛɜɚɞɚɖɚɎɌɫ 

ɍɌɗɚəəɌɫ 

ɐɔɗɌɞɌɢɔɫ
 

əɑɔɓɎɑɝɞəɧ Ƚɘɑɜɞɨ Ɏ ɞɑɣɑəɔɑ 

ɖɚɜɚɞɖɚɏɚ Ɏɜɑɘɑəɔ 

Brauer  

et al   
[18]  

ȸ 86  1 ɘɑɝɫɢ Ȭɜɏɚəɚ-ɛɗɌɓɘɑəəɌɫ 

ɖɚɌɏɟɗɫɢɔɫ 

Ȱɔɠɠɟɓəɧɕ 

Ɏəɟɞɜɔɛɜɚɞɚɖ

ɚɎɧɕ ɜɚɝɞ, 

ɎɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɌ ɔ 

ɝɚɛɟɞɝɞɎɟɪɥɔ

ɑ ɓɌɍɚɗɑɎɌəɔɫ 

Ƚɘɑɜɞɨ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɛɑɣɑəɚɣəɚɕ 

ɩəɢɑɠɌɗɚɛɌɞɔɔ 

Jazrawi  

et al [19] 

ȸ 37  6 ɘɑɝɫɢɑɎ ȮəɑɛɑɣɑəɚɣəɌɫ 

ɜɑɓɑɖɢɔɫ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ, Ɍɜɏɚəɚ-

ɛɗɌɓɘɑəəɌɫ 

ɖɚɌɏɟɗɫɢɔɫ 

ȺɞɖɌɓ 

ɛɌɢɔɑəɞɌ 

ȼɌɝɝɘɌɞɜɔɎɌɗɝɫ əɌ 

ɞɜɌəɛɗɌəɞɌɢɔɪ 

ɛɑɣɑəɔ, ɟɘɑɜ ɚɞ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ 

Current  

case  

Ȳ 86  11 ɗɑɞ Ɂɚɗɑɢɔɝɞɩɖɞɚɘɔɫ, 

ɉəɐɚɝɖɚɛɔɣɑɝɖɌɫ 

ɝɠɔəɖɞɑɜɚɞɚɘɔɫ, 

ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ 

ɎəɟɞɜɔɛɜɚɞɚɖɚɎɌɫ 

ɍɌɗɚəəɌɫ 

ɐɔɗɌɞɌɢɔɫ  

ȮɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɌ 

Ƚɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɌ 

ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ, 

əɑɓɌɎɔɝɔɘɚ ɚɞ 

ɘɑɐɗɑəəɚɏɚ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ 

Cunven  

et al [20]  

- 54  7 ɗɑɞ HDR ɍɜɌɡɔɞɑɜɌɛɔɫ 

ɝ ɔɝɞɚɣəɔɖɚɘ 

ɔɜɔɐɔɕ-192  

- Ƚɚɝɞɚɫəɔɑ 

ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ, 

ɛɜɚɎɚɐɔɗɚɝɨ 

ɝɞɑəɞɔɜɚɎɌəɔɑ 

ɝɞɜɔɖɞɟɜ Ɏ 

ɖɚəɠɗɪɩəɝɑ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ  
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ɞɚɘɔɕ, ɚɐəɌɖɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɚɎɞɚɜəɚɏɚ ɗɑɣɑ-

əɔɫ ɛɚ ɛɚɎɚɐɟ ɛɚɜɌɒɑəɔɫ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ Ɏ 

ɞɑɣɑəɔɑ 5 ɗɑɞ əɑ ɎɚɓəɔɖɌɗɚ. 

 ȹɑɚɍɡɚɐɔɘɧ ɐɌɗɨəɑɕɤɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɣɞɚɍɧ ɐɚɖɌɓɌɞɨ ɛɚɓɔɞɔɎəɟɪ ɜɚɗɨ ɝɔɝɞɑɘəɚɏɚ ɔ 

ɘɑɝɞəɚɏɚ ɛɜɔɘɑəɑəɔɫ ɛɜɚɝɛɔɐɔəɌ Ɏ ɗɑɣɑəɔɔ 

ɍɔɗɔɌɜəɚɏɚ ɛɌɛɔɗɗɚɘɌɞɚɓɌ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȰɌəəɚɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɚ ɐɗɫ ɐɑɘɚəɝɞɜɌɢɔɔ Ɏɚɓɘɚɒəɚɝɞɑɕ ɔə-

ɞɑɜɎɑəɢɔɚəəɧɡ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɔ ɜɑɐɖɔɡ ɛɚɜɌɒɑəɔɕ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ. 
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ȬȼȾȱȼȴȺȮȱȹȺȳȹȬɋ ȸȬȷɈɀȺȼȸȬɂȴɋ ȽȾȺȻɇ: ȰȴȬȯȹȺȽȾȴȶȬ  

ȴ ɉȹȰȺȮȬȽȶȿȷɋȼȹȺȱ ȷȱɃȱȹȴȱ 
 

ȶɚəɐɜɌɤɔə Ƚ.Ȭ., ȽɑɜɚɎɌ ȹ.Ƚ., ȶɚɍɗɔɖɚɎ Ȯ.Ȯ., ȶɟɓɨɘɑəɖɚɎ Ȱ.Ȯ. 

 
ɚɝɟɐɔɝɞɧɑ ɘɌɗɨɠɚɜɘɌɢɔɔ ɫɎɗɫɪɞɝɫ Ɏɜɚɒɐɑəəɚɕ ɛɌɞɚɗɚɏɔɑɕ ɝɞɜɚɑəɔɫ ɝɚɝɟ-

ɐɚɎ. Ƚɔɘɛɞɚɘɧ, ɘɑɞɚɐɧ ɗɑɣɑəɔɫ, ɜɑɓɟɗɨɞɌɞɧ ɔ ɛɜɚɏəɚɓ ɌɜɞɑɜɔɚɎɑəɚɓəɧɡ 

ɘɌɗɨɠɚɜɘɌɢɔɕ (ȬȮȸ) ɝɞɚɛɧ ɚɞəɚɝɔɞɑɗɨəɚ ɘɌɗɚɔɓɎɑɝɞəɧ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȬȮȸ 

ɐɜɟɏɔɡ ɗɚɖɌɗɔɓɌɢɔɕ ɔ ɛɜɑɐɝɞɌɎɗɫɪɞ ɍɚɗɨɤɚɕ ɖɗɔəɔɣɑɝɖɔɕ ɔəɞɑɜɑɝ.  

ɂɑɗɨ: ɛɜɑɐɝɞɌɎɔɞɨ ɜɑɐɖɚɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ð ɌɜɞɑɜɔɚɎɑəɚɓəɟɪ ɘɌɗɨ-

ɠɚɜɘɌɢɔɪ ɝɞɚɛɧ ɔ ɗɚɐɧɒɖɔ ɞɔɛɌ IIIa/IIIb.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ: ȻɌɢɔɑəɞɖɌ Ȯ., 57 ɗɑɞ ɛɚɝɞɟɛɔɗɌ Ɏ ɖɗɔəɔɖɟ ȻɑɜɎɚɏɚ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɝ ɒɌɗɚɍɌɘɔ əɌ ɐɑɠɚɜɘɌɢɔɪ ɝɞɚɛɧ. Ȼɚ ɐɌəəɧɘ ɌəɌɘəɑɓɌ, ɎɧɜɌɒɑə-

əɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ɜɌɓɎɔɗɌɝɨ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 15 ɗɑɞ. Ȼɚɝɗɑ ɖɚɘɛɗɑɖɝ-

əɚɏɚ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɞɚɣəɧɕ ɐɔɌɏəɚɓ, ɔ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ 

əɌɛɜɌɎɗɑəɌ Ɏ ɝɞɌɢɔɚəɌɜ ɐɗɫ  ɛɜɚɎɑɐɑəɔɫ ɌəɏɔɚɏɜɌɠɔɔ ɝ Ɏɚɓɘɚɒəɚɕ ɩɘɍɚɗɔɓɌɢɔɑɕ.  

ȼɑɓɟɗɨɞɌɞɧ: ȮɧɛɚɗəɑəɌ ɝɟɛɑɜɝɑɗɑɖɞɔɎəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ, ɛɚɓɎɚɗɔɎɤɌɫ ɐɚɍɔɞɨɝɫ 

ɓəɌɣɔɞɑɗɨəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɔ ɩɝɞɑɞɔɣɑɝɖɔɡ ɜɑɓɟɗɨɞɌɞɚɎ. ȹɌ ɚɞɐɌɗɑəəɧɡ ɛɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɧɡ ɩɞɌɛɌɡ ɚɞɘɑɣɌɗɌɝɨ ɎɧɜɌɒɑəəɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɌɜɞɑɜɔɚɎɑəɚɓəɌɫ ɘɌɗɨɠɚɜɘɌɢɔɫ, ɩɘɍɚɗɔɓɌɢɔɫ, Ɍəɏɔɚ-

ɏɜɌɠɔɫ, ȸȽȶȾ. 

 

ARTERIOVENOUS MALFORMATION OF THE FOOT: DIAGNOSTICS  

AND ENDOVASCULAR TREATMENT 

 

Kondrashin S.A., Serova N.S., Koblikov V.V., Kuzõmenkov D.V. 
 

ascular malformations are congenital disorders of the blood vess els structure. 

Symptoms, treatment results and prognosis of the foot arteriovenous malfo r-

mations (AVM) are relatively little known in comparison with the other sites AVM 

and are of great clinical interest.  

Purpose:  to present a rare clinical case - arteri ovenous malformation of the foot and 

ankle, type IIIa / IIIb.  

Materials and Methods:  patient B., 57 y.o., was admitted to the clinic of the I.M. 

Sechenov First Moscow State Medical University complaining about foot deformity. Accor d-

ing to the patientõs history, clinical appearance has evolved over the last 15 years. The pr e-

cise diagnosis was established after a complex clinical and radiology examination, and the 

patient was sent to the hospital for angiography with possible embolization.  

Results:  a supersel ective embolization was performed which allowed achieving signi f-

icant clinical and aesthetic results. There was a significant positive dynamics in the late 

postope rative stages.  

 
Keywords: arteriovenous malformation, embolization, angiography, MSCT.  
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əɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɝɚɝɟɐɚɎ ɜɌɓɐɑɗɫɪɞɝɫ 

əɌ ɐɎɑ ɍɚɗɨɤɔɑ ɏɜɟɛɛɧ:  ɝɚɝɟɐɔɝɞɧɑ 

ɚɛɟɡɚɗɔ ɔ ɝɚɝɟɐɔɝɞɧɑ ɘɌɗɨɠɚɜɘɌɢɔɔ. Ƚɚɝɟɐɔ-

ɝɞɧɑ ɘɌɗɨɠɚɜɘɌɢɔɔ ɫɎɗɫɪɞɝɫ Ɏɜɚɒɐɑəəɚɕ ɛɌ-

ɞɚɗɚɏɔɑɕ ɝɞɜɚɑəɔɫ ɝɚɝɟɐɚɎ,  ɐɗɫ ɖɚɞɚɜɧɡ əɑ ɡɌ-

ɜɌɖɞɑɜəɌ ɛɚɎɧɤɑəəɌɫ ɛɜɚɗɔɠɑɜɌɢɔɫ ɩəɐɚɞɑ-

ɗɔɫ.  Ȼɚ əɑɐɌɎəɚ ɚɐɚɍɜɑəəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ  

ȸɑɒɐɟəɌɜɚɐəɚɏɚ ɚɍɥɑɝɞɎɌ ɛɚ ɔɝɝɗɑɐɚɎɌəɔɪ 

ɝɚɝɟɐɔɝɞɧɡ ɌəɚɘɌɗɔɕ (ISSVA) ɖ ɛɜɚɝɞɧɘ ɝɚɝɟ-

ɐɔɝɞɧɘ ɘɌɗɨɠɚɜɘɌɢɔɫɘ  IV ɞɔɛɌ ɚɞəɚɝɫɞɝɫ Ɍɜ-

ɞɑɜɔɚ-Ɏɑəɚɓəɧɑ ɘɌɗɨɠɚɜɘɌɢɔɔ (ȬȮȸ) [1,2]. Ⱥəɔ 

ɍɧɎɌɪɞ ɝɛɚɜɌɐɔɣɑɝɖɔɘɔ, ɗɔɍɚ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɔ 

əɌɝɗɑɐɝɞɎɑəəɚɕ ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɕ ɞɑɗɑɌəɏɔɚɩɖ-

ɞɌɓɔɔ, ɛɜɔ ɖɌɛɔɗɗɫɜəɚɕ ɘɌɗɨɠɚɜɘɌɢɔɔ Ɏ ɝɚɣɑ-

ɞɌəɔɔ ɝ ȬȮȸ, ɔɗɔ ɐɜɟɏɚɏɚ ɞɔɛɌ. 

 Ȼɚ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

Cho S.K. ɝ ɝɚɌɎɞ. (2006) ȬȮȸ ɐɑɗɫɞɝɫ əɌ ɞɜɔ ɞɔ-

ɛɌ [3]. Ⱦɔɛ I (Ɍɜɞɑɜɔɚ-ɎɑəɚɓəɌɫ ɠɔɝɞɟɗɌ): əɑ ɍɚ-

ɗɑɑ 3 ɚɞɐɑɗɨəɧɡ Ɍɜɞɑɜɔɕ ɤɟəɞɔɜɟɪɞɝɫ Ɏ ɑɐɔə-

ɝɞɎɑəəɟɪ Ɏɑəɟ. Ⱦɔɛ II (Ɍɜɞɑɜɔɚɗɚ-ɎɑəɚɓəɌɫ ɠɔ-

ɝɞɟɗɌ): ɘəɚɒɑɝɞɎɑəəɧɑ Ɍɜɞɑɜɔɚɗɧ ɤɟəɞɔɜɟɪɞɝɫ 

Ɏ əɌɣɌɗɨəɟɪ ɣɌɝɞɨ ɑɐɔəɝɞɎɑəəɚɕ Ɏɑəɧ, Ɍɜɞɑɜɔ-

Ɍɗɨəɧɕ ɖɚɘɛɚəɑəɞ ɔɘɑɑɞ əɌ ɌəɏɔɚɏɜɌɘɘɌɡ 

ɠɚɜɘɟ ɝɑɞɔ. Tɔɛ IIIa (Ɍɜɞɑɜɔɚɗɚ-Ɏɑəɟɗɫɜəɧɑ 

ɠɔɝɞɟɗɧ ɍɑɓ ɜɌɝɤɔɜɑəɔɫ): ɔɘɑɑɞɝɫ əɑɝɖɚɗɨɖɚ 

ɞɚəɖɔɡ ɤɟəɞɚɎ ɘɑɒɐɟ ɌɜɞɑɜɔɚɗɚɌɘɔ ɔ ɎɑəɟɗɌ-

ɘɔ Ɏ Ɏɔɐɑ ɞɚəɖɔɡ ɛɚɗɚɝ ɛɜɔ ɌəɏɔɚɏɜɌɠɔɔ. Ⱦɔɛ 

IIIb (Ɍɜɞɑɜɔɚɗɚ-Ɏɑəɟɗɫɜəɧɑ ɠɔɝɞɟɗɧ ɝ ɜɌɝɤɔ-

ɜɑəɔɑɘ): ɘəɚɒɑɝɞɎɑəəɧɑ ɤɟəɞɧ ɘɑɒɐɟ Ɍɜɑɞɔɚ-

ɗɌɘɔ ɔ ɎɑəɟɗɌɘɔ Ɏ Ɏɔɐɑ ɝɗɚɒəɚɕ ɝɚɝɟɐɔɝɞɚɕ 

ɝɑɞɔ əɌ ɌəɏɔɚɏɜɌɘɘɌɡ.  Ȯ ɞɔɛɌɡ I ɔ II ɛɑɜɎɌɫ 

ɎɔɐɔɘɌɫ ɎɑəɚɓəɌɫ ɝɞɜɟɖɞɟɜɌ, ɚɞɡɚɐɫɥɌɫ ɚɞ 

ɤɟəɞɌ, ɫɎɗɫɑɞɝɫ əɌɣɌɗɨəɚɕ ɣɌɝɞɨɪ ɐɜɑəɔɜɟɪ-

ɥɑɕ Ɏɑəɧ. Ȯ ɞɔɛɌɡ IIIa ɔ IIIb  ɘəɚɒɑɝɞɎɑəəɧɑ 

Ɏɑəɟɗɫɜəɧɑ ɖɚɘɛɚəɑəɞɧ ɠɔɝɞɟɗɧ ɝɚɍɔɜɌɪɞɝɫ Ɏ 

ɐɜɑəɔɜɟɪɥɟɪ Ɏɑəɟ (ɜɔɝ.1).  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɩɞɔɚɗɚɏɔɫ ȬȮȸ ɔɓɟɣɑ-

əɌ, Ɏ ɗɔɞɑɜɌɞɟɜɑ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɚɞɔɎɚɜɑɣɔɎɧɑ 

ɐɌəəɧɑ ɚ ɛɜɔɣɔəɌɡ ɔ ɘɑɡɌəɔɓɘɌɡ ɜɌɓɎɔɞɔɫ 

ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ. Ȯ ɜɌɓəɧɑ ɏɚɐɧ ɎɧɐɎɔɏɌ-

ɗɔɝɨ ɜɌɓəɧɑ ɏɔɛɚɞɑɓɧ: ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑ-

ɒɐɑəɔɫ (ȶɔɞɌɑɎ Ȯ.ȴ., 1950, Unna P.V., 1894), 

ɔəɠɑɖɢɔɚəəɧɕ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ 

(Gebenar A., 1961), ɡɜɚɘɚɝɚɘəɧɑ ɌɍɑɜɜɌɢɔɔ 

(Ȱɚɗɑɢɖɔɕ Ƚ.ɋ., ȾɔɡɚəɚɎ Ɋ.Ȭ., 1967; Piglionisi 

A., 1964), ɍɑɜɑɘɑəəɚɝɞɨ, ɖɌɖ ɝɚɝɞɚɫəɔɑ, ɝɚɛɜɚ-

ɎɚɒɐɌɪɥɑɑɝɫ Ɏɧɝɚɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɟɜɚɎəɑɕ 

ɛɜɚɏɑɝɞɑɜɚəɌ ɔ ɩɝɞɜɚɏɑəɚɎ (Alvares R., 1963), əɚ 

ɍɚɗɨɤɔəɝɞɎɚ ɌɎɞɚɜɚɎ Ɏɝɑ ɒɑ ɎɧɝɖɌɓɧɎɌɪɞɝɫ Ɏ 

ɛɚɗɨɓɟ Ɏɜɚɒɐɑəəɚɕ ɛɜɔɜɚɐɧ ȬȮȸ (Ɍəɏɔɚɐɔɝ-

ɛɗɌɓɔɕ), ɖɚɞɚɜɧɑ ɎɚɓəɔɖɌɪɞ ɛɚɐ ɛɚɓɐɑɕɝɞɎɔɑɘ 

ɜɌɓəɚɚɍɜɌɓəɧɡ ɞɑɜɌɞɚɏɑəəɧɡ ɠɌɖɞɚɜɚɎ Ɏ ɛɑɜɔ-

ɚɐ ɩɘɍɜɔɚɏɑəɑɓɌ. ȹɌɝɗɑɐɝɞɎɑəəɚɝɞɨ ɛɑɜɑɐɌɣɔ 

ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ əɑ əɌɡɚɐɔɞ ɟɍɑɐɔɞɑɗɨəɚɏɚ 

ɛɚɐɞɎɑɜɒɐɑəɔɫ [4]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɘəɚɏɔɘɔ ɔɝ-

ɝɗɑɐɚɎɌɞɑɗɫɘɔ ɛɜɔɓəɌɑɞɝɫ, ɣɞɚ  Ɏɝɑ  ɩɞɔ  ɠɌɖɞɚ- 

ɜɧ, ɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɞɜɌɎɘɌɞɔɣɑɝɖɔɕ, ɘɚɏɟɞ ɫɎ-

ɗɫɞɨɝɫ ɞɚɗɣɖɚɘ ɖ ɖɗɔəɔɣɑɝɖɚɘɟ ɛɜɚɫɎɗɑəɔɪ 

ȬȮȸ. 

ȶɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ, ɞɑɣɑəɔɑ ɔ ɜɑ-

ɓɟɗɨɞɌɞ ɗɑɣɑəɔɫ ɜɌɓɗɔɣɑə Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ  ɗɚ-

ɖɌɗɔɓɌɢɔɔ, ɛɜɚɞɫɒɑəəɚɝɞɔ ɔ ɜɌɓɘɑɜɌ ɠɔɝɞɟ-

ɗɑɓəɚɏɚ ɝɚɑɐɔəɑəɔɫ. Ƚɜɑɐɔ ɝɚɝɟɐɔɝɞɧɡ ɘɌɗɨ-

ɠɚɜɘɌɢɔɕ ȬȮȸ əɌɔɍɚɗɑɑ ɞɜɟɐəɚ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌɞɨ ɔ ɗɑɣɔɞɨ.  ȴɝɛɚɗɨɓɟɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɝɛɚɝɚ-

ɍɧ ɗɑɣɑəɔɫ, ɎɖɗɪɣɌɫ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɟɐɌɗɑəɔɑ 

ȬȮȸ, ɛɑɜɑɎɫɓɖɟ ɛɔɞɌɪɥɑɕ Ɍɜɞɑɜɔɔ ɔ ɔəɞɑɜ-

Ɏɑəɢɔɚəəɧɑ ɘɑɞɚɐɧ: ɞɜɌəɝɌɜɞɑɜɔɌɗɨəɌɫ  ɔɗɔ 

ɞɜɌəɝɎɑəɚɓəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɔ ɛɜɫɘɌɫ ɛɟəɖɢɔɫ 

[5, 6]. Ƚɔɘɛɞɚɘɧ, ɘɑɞɚɐɧ ɗɑɣɑəɔɫ, ɜɑɓɟɗɨɞɌɞɧ ɔ 

ɛɜɚɏəɚɓ ȬȮȸ ɝɞɚɛɧ ɚɞəɚɝɔɞɑɗɨəɚ ɘɌɗɚɔɓɎɑɝɞəɧ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȬȮȸ ɐɜɟɏɔɡ ɗɚɖɌɗɔɓɌɢɔɕ [5].  

 ȻɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌ-

ɢɔɑəɞɖɔ Ȯ. ɝ ȬȮȸ ɝɞɚɛɧ. 

ȴɝɞɚɜɔɫ ɍɚɗɑɓəɔ. 

ȻɌɢɔɑəɞɖɌ Ȯ., 57 ɗɑɞ, ɛɚɝɞɟɛɔɗɌ Ɏ ȶɗɔəɔ-

ɣɑɝɖɟɪ ɍɚɗɨəɔɢɟ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. Ƚɑɣɑ-

əɚɎɌ ɝ ɒɌɗɚɍɌɘɔ əɌ əɌɗɔɣɔɑ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɛɜɌɎɚɕ əɚɏɔ (Ɏ ɚɍɗɌɝɞɔ ɝɞɚɛɧ ɔ əɔɒəɔɡ 

ɚɞɐɑɗɚɎ ɏɚɗɑəɔ).  

ȽɣɔɞɌɑɞ ɝɑɍɫ ɍɚɗɨəɚɕ ɚɖɚɗɚ 40 ɗɑɞ (ɝ 17 

ɗɑɞ), ɖɚɏɐɌ ɍɧɗɌ ɛɚɗɟɣɑəɌ ɞɜɌɎɘɌ ɛɑɜɎɚɏɚ ɛɌɗɨ-

ɢɌ ɛɜɌɎɚɕ ɝɞɚɛɧ. Ȼɚɝɗɑ ɐɌəəɚɏɚ ɝɚɍɧɞɔɫ ɟ ɛɌ-

ɢɔɑəɞɖɔ ɜɌɓɎɔɗɝɫ ɍɟɜɝɔɞ ɛɜɌɎɚɏɚ ɏɚɗɑəɚɝɞɚɛəɚ-

ɏɚ ɝɟɝɞɌɎɌ, ɛɚ ɛɚɎɚɐɟ ɖɚɞɚɜɚɏɚ ɚəɌ ɍɧɗɌ ɛɜɚ-

ɚɛɑɜɔɜɚɎɌəɌ. 15 ɗɑɞ əɌɓɌɐ ɝɞɌɗɌ ɓɌɘɑɣɌɞɨ ɛɚɫɎ-

ɗɑəɔɑ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɓɚəɑ ɚɛɑɜɌɢɔɔ. 

ȬɘɍɟɗɌɞɚɜəɚ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. Ȼɚ ɐɌəəɧɘ ȸȼȾ 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɘəɚɒɑɝɞɎɑəəɧɑ ɘɫɏɖɚɞɖɌəəɧɑ 

ɚɍɜɌɓɚɎɌəɔɫ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟ-

ɜɌɘɔ, ɔɓɚɔəɞɑəɝɔɎəɚɏɚ  ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ1 Ȯȴ ɔ  

Ȭ 

 

ȼɔɝ. 1.  Ⱦɔɛɧ ȬȮȸ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɚɜɠɚɗɚ-

ɏɔɔ əɔɐɟɝɌ. Ȭ ð ɌɜɞɑɜɔɌɗɨəɧɕ ɖɚɘɛɚəɑəɞ 

ɠɔɝɞɟɗɧ, V  - Ɏɑəɚɓəɧɕ ɖɚɘɛɚəɑəɞ, S -  ɤɟəɞ 

(ɛɚ Cho S.K. et al. [3]). 
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Ⱦ2 Ȯȴ, ɐɔɌɘɑɞɜɚɘ ɚɞ 6 ɐɚ 17 ɘɘ, ɗɚɖɌɗɔɓɟɪɥɔ-

ɑɝɫ Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ əɔɒɑ ɔ ɖɓɌɐɔ ɗɌɞɑɜɌɗɨəɚɕ 

ɗɚɐɧɒɖɔ, ɔəɞɔɘəɚ ɛɜɔɗɑɒɌɥɔɑ ɖ ɛɫɞɚɣəɚɕ ɖɚ-

ɝɞɔ ɔ ɌɡɔɗɗɚɎɟ ɝɟɡɚɒɔɗɔɪ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɔəɎɌ-

ɓɔɔ ɔ ɐɑɝɞɜɟɖɢɔɔ. Ȼɜɔ ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɚɞɘɑ-

ɣɌɗɚɝɨ əɑɓəɌɣɔɞɑɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɎɑɥɑɝɞɎɌ, Ɏ Ɏɑəɚɓəɟɪ ɠɌɓɟ ð ɜɌɎəɚɘɑɜəɚɑ 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝ ɎɔɓɟɌɗɔ-

ɓɌɢɔɑɕ ɓɌɐəɑɍɑɜɢɚɎɧɡ Ɏɑə. Ȯ ɛɚɝɗɑɐɟɪɥɑɘ ɛɚ-

ɗɟɣɑəəɧɑ ɐɌəəɧɑ ɍɧɗɔ ɚɍɜɌɍɚɞɌəɧ ɔ ɛɜɚɌəɌɗɔ-

ɓɔɜɚɎɌəɧ əɌ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɜɌɍɚɣɑɕ 

ɝɞɌəɢɔɔ Vitrea (Toshiba) Ɏ ɖɗɔəɔɖɑ ȻɑɜɎɚɏɚ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (ɜɔɝ. 2). 

Ƚ ɐɔɌɏəɚɓɚɘ çɌɜɞɑɜɔɚ-Ɏɑəɚɓəɧɕ ɌəɏɔɚɘɌ-

ɞɚɓ ɛɜɌɎɚɕ ɏɚɗɑəɔè ɛɌɢɔɑəɞɖɌ ɍɧɗɌ əɌɛɜɌɎɗɑəɌ 

ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɌəɏɔɚɏɜɌɠɔɔ ɝ Ɏɚɓɘɚɒəɚɕ ɩɘ-

ɍɚɗɔɓɌɢɔɑɕ. 

Ȼɜɔ ɚɍɦɑɖɞɔɎəɚɘ ɚɝɘɚɞɜɑ ɛɑɜɑɐ ɚɛɑɜɌ-

ɞɔɎəɧɘ ɗɑɣɑəɔɑɘ ɚɛɜɑɐɑɗɫɗɌɝɨ ɎɧɜɌɒɑəəɌɫ 

ɐɑɠɚɜɘɌɢɔɫ əɔɒəɑɕ ɞɜɑɞɔ ɏɚɗɑəɔ ɔ ɝɞɚɛɧ ɓɌ 

ɝɣɑɞ ɌəɏɔɚɘɌɞɚɓəɚɏɚ ɖɚɘɛɚəɑəɞɌ (ɜɔɝ. 3). Ƚəɔ-

ɒɑəɔɑ ɚɛɚɜəɚɕ ɠɟəɖɢɔɔ əɚɏɔ, ɍɚɗɑɎɚɕ ɝɔə-

ɐɜɚɘ. Ⱦɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ əɑ ɚɞɘɑɣɌɗɔɝɨ. 

ȻɌɢɔɑəɞɖɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɌəɞɑɏɜɌɐəɌɫ 

ɌɜɞɑɜɔɚɏɜɌɠɔɫ ɛɜɌɎɚɕ əɔɒəɑɕ ɖɚəɑɣəɚɝɞɔ ɝ 

ɩɘɍɚɗɔɓɌɢɔɑɕ ɌɜɞɑɜɔɚɎɑəɚɓəɚɕ ɘɌɗɨɠɚɜɘɌ-

ɢɔɔ ɛɜɌɎɚɕ ɝɞɚɛɧ. 

Ȼɜɚɞɚɖɚɗ ɚɛɑɜɌɢɔɔ: Ȼɚɐ ɘɑɝɞəɚɕ Ɍəɑɝɞɑ-

ɓɔɑɕ (20 ɘɗ ɗɔɐɚɖɌɔəɌ) ɛɟəɖɞɔɜɚɎɌəɌ ɛɜɌɎɌɫ 

ɍɑɐɜɑəəɌɫ Ɍɜɞɑɜɔɫ. ȿɝɞɌəɚɎɗɑə ɔəɞɜɚɐɨɪɝɑɜ 6 

F. Ȼɚ ɛɜɚɎɚɐəɔɖɟ ɌəɞɑɏɜɌɐəɚ ɟɝɞɌəɚɎɗɑə ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɕ ɖɌɞɑɞɑɜ 4 F Ɏ Ɍɜɞɑɜɔɔ ɛɜɌɎɚɕ 

əɔɒəɑɕ ɖɚəɑɣəɚɝɞɔ. ȮɧɛɚɗəɑəɌ ɛɚɩɞɌɛəɌɫ Ɍɜ-

ɞɑɜɔɚɏɜɌɠɔɫ ɝ ɎɎɑɐɑəɔɑɘ ɛɚ 10 ɘɗ ɜɌɓɎɑɐɑəəɚ-

ɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ (əɌ ɖɌɒɐɟɪ ɝɦɑɘɖɟ). 

ȶɌɞɑɞɑɜ ɟɝɞɌəɚɎɗɑə Ɏ ɛɚɐɖɚɗɑəəɚɕ Ɍɜɞɑɜɔɔ. 

Ȼɜɔ ɌɜɞɑɜɔɚɏɜɌɠɔɔ ɎɧɫɎɗɑəɌ ɌɜɞɑɜɔɚɎɑəɚɓəɌɫ 

ɘɌɗɨɠɚɜɘɌɢɔɫ ɝɞɚɛɧ ɔ ɗɚɐɧɒɖɔ (ɜɔɝ. 4 Ɍ, ɍ). 

ȻɚɩɞɌɛəɚ Ɏ ɞɜɔ Ɍɜɞɑɜɔɔ ɛɜɌɎɚɕ ɝɞɚɛɧ ɎɎɑɐɑə 

ɘɔɖɜɚɖɌɞɑɞɑɜ Progreate 2,8 F 130 ɝɘ. Ȯɧɛɚɗəɑ-

əɌ ɛɚɩɞɌɛəɌɫ ɝɟɛɑɜɝɑɗɑɖɞɔɎəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ 

ɌɜɞɑɜɔɚɎɑəɚɓəɚɕ ɘɌɗɨɠɚɜɘɌɢɔɔ ɛɜɌɎɚɕ ɝɞɚɛɧ 

ɝ ɎɎɑɐɑəɔɑɘ 80 ɘɏ ȻȮȬ 500 ɘɖ (çCookè) (ɜɔɝ. 5 Ɍ, 

ɍ). Ȼɜɔ ɖɚəɞɜɚɗɨəɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɛɜɚɎɑɐɑəɌ 

ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɑɐɑəəɚɕ ɚɛɑɜɌɢɔɔ 

ð ɌɜɞɑɜɔɚɎɑəɚɓəɌɫ ɘɌɗɨɠɚɜɘɌɢɔɫ ɛɜɌɖɞɔɣɑɝɖɔ 

ɛɚɗəɚɝɞɨɪ ɓɌɖɜɧɞɌ (ɜɔɝ. 6 Ɍ, ɍ). 

ȹɌɍɗɪɐɑəɔɑ Ɏ ɐɔəɌɘɔɖɑ. 

Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɖɔ əɌ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɚɞɘɑɣɌɗɌɝɨ ɎɧɜɌɒɑəəɌɫ 

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ. ȰɑɠɚɜɘɌɢɔɫ ɝɞɚɛɧ 

ɛɜɌɖɞɔɣɑɝɖɔ ɗɔɖɎɔɐɔɜɚɎɌəɌ, ɚɛɚɜəɌɫ ɠɟəɖɢɔɫ 

ɎɚɝɝɞɌəɚɎɗɑəɌ (ɜɔɝ. 7). Ƚɜɚɖ əɌɍɗɪɐɑəɔɫ ɓɌ ɛɌ-

ɢɔɑəɞɖɚɕ ɖ əɌɝɞɚɫɥɑɘɟ Ɏɜɑɘɑəɔ ɝɚɝɞɌɎɗɫɑɞ 4 

ɘɑɝɫɢɌ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȰɌəəɧɕ ɖɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ɔɗɗɪɝɞɜɔ-

ɜɟɑɞ   ɜɑɐɖɟɪ  ɛɌɞɚɗɚɏɔɪ  ð  ɌɜɞɑɜɔɚɎɑəɚɓəɟɪ 

ɘɌɗɨɠɚɜɘɌɢɔɪ   ɝɞɚɛɧ.   ȻɜɔɣɔəɌɘɔ   ɜɌɓɎɔɞɔɫ  

   

ȼɔɝ. 2.  ȸȽȶȾ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ. Ȯ ɚɍɗɌɝɞɔ ɗɚɐɧɒɖɔ ɔ ɝɞɚɛɧ ɛɜɌɎɚɕ əɚɏɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑ-

ɝɞɎɑəəɧɑ ɚɣɌɏɔ ȬȮȸ. 

 

ȼɔɝ. 3.  ɀɚɞɚɏɜɌɠɔɫ. Ȯəɑɤəɔɕ Ɏɔɐ ɝɞɚɛɧ ɛɑ-

ɜɑɐ ɗɑɣɑəɔɑɘ. 
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ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4.  ȬəɏɔɚɏɜɌɘɘɧ ɝɚɝɟɐɚɎ ɝɞɚɛɧ ɐɚ ɩɘɍɚɗɔɓɌɢɔɔ. 

Ȭ - ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ȭ ð ɎɑəɚɓəɌɫ ɠɌɓɌ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ Ɍɜɞɑɜɔɚ-ɎɑəɚɓəɌɫ ɘɌɗɨɠɚɜɘɌɢɔɫ ɝɚɝɟɐɚɎ (ɝɚɣɑɞɌ-

əɔɑ IIIa ɔ IIIb  ɞɔɛɚɎ). 

 

ȼɔɝ. 5,Ɍ. 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5 (Ɍ,ɍ).   ȬəɏɔɚɏɜɌɘɘɧ ɝɚɝɟɐɚɎ ɝɞɚɛɧ, Ɏɧɛɚɗəɑəəɧɑ ɛɚɩɞɌɛəɚ Ɏɚ Ɏɜɑɘɫ ɝɟɛɑɜɝɑɗɑɖɞɔɎəɚɕ 

ɩɘɍɚɗɔɓɌɢɔɔ ɛɔɞɌɪɥɔɡ Ɍɜɞɑɜɔɕ. 

 

ȼɔɝ. 6,Ɍ. 

 

ȼɔɝ. 6,ɍ. 

ȼɔɝ. 6.   ȬəɏɔɚɏɜɌɘɘɧ ɝɚɝɟɐɚɎ ɗɚɐɧɒɖɔ ɔ ɝɞɚɛɧ ɛɚɝɗɑ ɩɘɍɚɗɔɓɌɢɔɔ. 

Ȭ - ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, ȭ ð ɎɑəɚɓəɌɫ ɠɌɓɌ. ȬɜɞɑɜɔɚɎɑəɚɓəɌɫ ɘɌɗɨɠɚɜɘɌɢɔɫ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɝɞɨɪ ɓɌɖɜɧɞɌ. 
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ɎɧɜɌɒɑəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɟ ɐɌəəɚɕ 

ɛɌɢɔɑəɞɖɔ ɘɚɏɗɔ ɝɞɌɞɨ ɞɜɌɎɘɌ ɔ ɛɚɝɗɑɐɟɪɥɔɕ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ (ɍɟɜɝɔɞ ɏɚɗɑəɚɝɞɚɛəɚɏɚ 

ɝɟɝɞɌɎɌ).  

Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑ-

ɝɖɔɑ ɌɜɞɑɜɔɚɎɑəɚɓəɧɑ ɘɌɗɨɠɚɜɘɌɢɔɔ ɏɚɗɑəɔ ɔ 

ɝɞɚɛɧ ɎɝɞɜɑɣɌɪɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ. ȬɜɞɑɜɔɚɎɑ-

əɚɓəɧɕ ɝɍɜɚɝ, ɖɌɖ ɛɜɌɎɔɗɚ, ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ 

əɌɜɟɤɑəɔɫ ɞɜɚɠɔɖɔ ɞɖɌəɑɕ, ɣɞɚ ɞɜɑɍɟɑɞ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ȯ əɌɤɑɘ ɝɗɟɣɌɑ ɡɔɜɟɜɏɔɣɑ-

ɝɖɌɫ ɛɚɘɚɥɨ ɍɧɗɌ ɚɖɌɓɌəɌ ɐɚ ɜɌɓɎɔɞɔɫ ɛɚɐɚɍ-

əɧɡ ɚɝɗɚɒəɑəɔɕ. Ⱥɞɖɜɧɞɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ əɌ 

ɝɚɝɟɐɌɡ ɏɚɗɑəɔ ɔ ɝɞɚɛɧ ɎɝɑɏɐɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ 

ɓəɌɣɔɞɑɗɨəɚɕ ɚɛɑɜɌɢɔɚəəɚɕ ɞɜɌɎɘɚɕ. Ȼɜɑɔɘɟ-

ɥɑɝɞɎɚ ɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɞɑɡəɚ-

ɗɚɏɔɕ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ Ɏɚɓɘɚɒəɚɝɞɔ ɜɌɓɚɍɥɑəɔɫ 

ɌɜɞɑɜɔɚɎɑəɚɓəɚɏɚ ɝɚɟɝɞɨɫ ɝ ɝɚɡɜɌəɑəɔɑɘ ɖɜɚɎɚ-

ɞɚɖɌ ɛɚ Ɍɜɞɑɜɔɫɘ [3, 5, 6].   

 ȽɑɗɑɖɞɔɎəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɛɜɔɓəɌəɌ ɘəɚ-

ɏɔɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ  əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ 

ɝɛɚɝɚɍɚɘ ɗɑɣɑəɔɫ ȬȮȸ, ɝɚɛɜɚɎɚɒɐɌɪɥɌɫɝɫ 

əɌɔɘɑəɨɤɑɕ ɣɌɝɞɚɞɚɕ Ɏɚɓɘɚɒəɧɡ ɚɝɗɚɒəɑəɔɕ 

[5]. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ, ɛɜɔ ɚɣɑəɨ ɍɚɗɨɤɔɡ ɚɍɦɑɘɌɡ 

ɛɚɜɌɒɑəɔɫ, ɩɘɍɚɗɔɓɌɢɔɫ ɘɚɒɑɞ ɛɜɔɘɑəɫɞɨɝɫ 

ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ ɝ ɢɑɗɨɪ ɟɘɑəɨɤɑəɔɫ ɚɍɗɌɝɞɔ 

ȬȮȸ. ȴəɚɏɐɌ ɩɘɍɚɗɔɓɌɢɔɫ ɛɜɔɘɑəɫɑɞɝɫ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ ɐɗɫ çɎɧɖɗɪɣɑəɔɫè ɚɝɞɌɎɤɔɡɝɫ ɠɜɌɏ-

ɘɑəɞɚɎ ȬȮȸ. ɉɞɚ ɛɚɓɎɚɗɫɑɞ ɓəɌɣɔɞɑɗɨəɚ ɝəɔ-

ɓɔɞɨ ɜɔɝɖ ɚɝɗɚɒəɑəɔɕ ɔ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɗɑɣɑəɔɫ. ȻɜɔɎɚɐɫɞɝɫ ɐɌəəɧɑ, ɣɞɚ ɜɌɐɔ-

ɖɌɗɨəɚɑ ɓɌɖɜɧɞɔɑ ȬȮȸ ɛɜɔ ɩɘɍɚɗɔɓɌɢɔɔ ɜɑɐɖɚ 

ɐɚɝɞɔɏɌɑɞ 100 %, ɖɌɖ ɔ Ɏ əɌɤɑɘ ɝɗɟɣɌɑ ð ɚɍɗɔ-

ɞɑɜɌɢɔɫ ȬȮȸ ɍɧɗɌ ɎɧɛɚɗəɑəɌ əɌ 75-90 %, ɣɞɚ 

ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɞɑɡəɔɣɑɝɖɔɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ 

Ɏɧɛɚɗəɑəɔɫ ɔəɞɑɜɎɑəɢɔɚəəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɟ ɐɌəəɚɕ ɛɌɢɔɑəɞɖɔ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɚɍɦɑɘ Ɏɧ-

ɛɚɗəɑəəɚɏɚ ɔəɞɑɜɎɑəɢɔɚəəɚɏɚ ɗɑɣɑəɔɫ ɍɧɗ ɐɚ-

ɝɞɌɞɚɣɑə ɐɗɫ ɐɚɝɞɔɒɑəɔɫ əɑɚɍɡɚɐɔɘɧɡ ɖɗɔəɔ-

ɣɑɝɖɔɡ ɜɑɓɟɗɨɞɌɞɚɎ. 
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1.  ISSVA classification for vascular anomalies. Approved at the 
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ȼɔɝ. 7.  ɀɚɞɚɏɜɌɠɔɫ. Ȯəɑɤəɔɕ Ɏɔɐ ɝɞɚɛɧ ɣɑ-

ɜɑɓ 3 əɑɐɑɗɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 
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ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ȼȼȴ ȻȼȺȷȺȹȯȴȼȺȮȬȹȹȺȵ ȼȱȯȴȺȹȬȼȹȺȵ 

ȭȷȺȶȬȰȱ ȮȱȾȮȱȵ ȾȼȺȵȹȴɃȹȺȯȺ ȹȱȼȮȬ 
 

ȳɑɗɨɞɑɜ Ȼ.ȸ.1, ȯɌɠɌɜɚɎ Ɂ.Ⱥ.2, Ƚɞɚɗɫɜɑəɖɚ Ȼ.Ɋ.1,  

ȶɌɛɔɤəɔɖɚɎ Ȭ.Ȯ.1, ȸɌəɟɖɫə Ȭ.Ȭ.1 

 
ɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ)  ɝ ɐɚ-

ɍɌɎɗɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ Ɍəɑɝɞɑɞɔɖ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɛɜɚɗɚəɏɔɜɚ-

ɎɌəəɚɕ ɜɑɏɔɚəɌɜəɚɕ ɍɗɚɖɌɐɧ (Ȼȼȭ) ɎɑɞɎɑɕ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ: ɔɝɗɑɐɚɎɌəɔɑ ɐɎɟɡ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɑɗɚɘɌɘɔ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɛɜɚɎɑɐɑəɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɐɚ ɔ ɛɚɝɗɑ 

ɎɎɑɐɑəɔɫ ɌəɑɝɞɑɞɔɖɌ.  

ȼɑɓɟɗɨɞɌɞɧ: ɟ ɛɌɢɔɑəɞɚɎ ɐɚɝɞɔɏəɟɞɚ ɚɍɑɓɍɚɗɔɎɌəɔɑ ɔəəɑɜɎɔɜɟɑɘɚɕ ɚɍɗɌɝɞɔ, ɐɚ-

ɍɌɎɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɖ ɜɌɝɞɎɚɜɟ ɌəɑɝɞɑɞɔɖɌ Ɏ ɝɚɚɞəɚɤɑəɔɔ 1:10 ɛɚɓɎɚɗɫɑɞ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɑɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ.  

ȮɧɎɚɐɧ: ɘɑɞɚɐɔɖɌ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɚɛɞɔɘɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɟɝɞɌəɚɎɗɑəəɚ-

ɏɚ ɖɌɞɑɞɑɜɌ, ɚɢɑəɔɞɨ ɘɔəɔɘɌɗɨəɧɕ ɚɍɦɑɘ ɎɎɚɐɔɘɚɏɚ ɜɌɝɞɎɚɜɌ ɌəɑɝɞɑɞɔɖɌ, ɚɍɑɝɛɑɣɔɎɌ-

ɪɥɑɏɚ ɐɚɝɞɔɒɑəɔɑ əɑɜɎəɧɡ ɝɞɎɚɗɚɎ 2-ɕ ɔɗɔ 3-ɕ ɎɑɞɎɔ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ ɐɗɫ ɌɐɑɖɎɌɞ-

əɚɕ Ɍəɑɝɞɑɓɔɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɝɞɚɘɌɞɚɗɚɏɔɫ, ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɝɖɑɗɑɞ, Ɍəɑɝɞɑɓɔɫ, ɞɜɚɕəɔɣəɧɕ əɑɜɎ. 

 

COMPUTED TOMOGRAPHY IN THE PROLONGED REGIONAL BLOCKADE OF THE 

TRIGEMINAL NERVE BRANCHES 

 

Zel'ter P.M.1 , Gafarov  H.O.2, Stolyarenko  P.Yu.1,  

Kapishnikov A.V. 1, Manukyan A.A. 1 

 

o evaluate the effectiven ess of computed tomography (CT) with addition of co ntrast 

enhancement in anesthetic solution while performing prolonged regional bloc kade 

(PRB) of the trigeminal nerve branches.  

Materials and Methods:  The study included two patients with fractures of the max-

il lofacial region. Multislice computed tomography was performed before and after infusion of 

the anesthetic.  

Results:  The patients achieved pain relief in the innervated area. Combination of 

contrast and anesthetic solution in ratio 1:10 helps to visua lize its extension.  

Conclusions:  The method allows to determine the optimal position of the catheter 

set, estimate the minimum amount of injected anesthetic solution that ensures the 

achievement of the nerve trunks of the 2nd or 3rd branch of the trigemina l nerve for ad e-

quate anesth esia.  

 
Keywords: CT, stomatology, maxillofacial skeleton, anesthesia, trigeminal 

nerve.  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɟɒɑ Ɏ ɞɑɣɑ-

əɔɑ 25 ɗɑɞ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɚɍɑɓɍɚɗɔ-

ɎɌəɔɫ ɛɜɔ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎɌɡ ɔ Ɏ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɜɚ-

ɗɚəɏɔɜɚɎɌəəɌɫ ɜɑɏɔɚəɌɜəɌɫ ɍɗɚɖɌɐɌ (Ȼȼȭ) Ɏɑɞ-

Ɏɑɕ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ. Ƚɟɥəɚɝɞɨ Ȼȼȭ ɓɌɖɗɪ-

ɣɌɑɞɝɫ Ɏɚ ɎɎɑɐɑəɔɔ ɌəɑɝɞɑɞɔɖɌ ɣɑɜɑɓ ɞɚəɖɔɕ 

ɖɌɞɑɞɑɜ, ɛɚɐɎɑɐɬəəɧɕ ɖ ɘɑɝɞɟ ɎɧɡɚɐɌ 2-ɕ ɔ 3-ɕ 

ɎɑɞɎɑɕ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ ɔɓ ɛɚɗɚɝɞɔ ɣɑɜɑɛɌ ð 

ɖ ɚɎɌɗɨəɚɘɟ ɚɞɎɑɜɝɞɔɪ ɔ ɖ ɖɜɧɗɚəɬɍəɚɕ ɫɘɖɑ ɖ 

ɖɜɟɏɗɚɘɟ ɚɞɎɑɜɝɞɔɪ [1]. 

ȸɑɞɚɐɔɖɌ ɍɗɚɖɌɐɧ ɝɚɝɞɚɔɞ ɔɓ ɝɗɑɐɟɪ-

ɥɔɡ ɩɞɌɛɚɎ:  

1. Ⱥɍɥɑɘɑɐɔɢɔəɝɖɔɘ ɤɛɜɔɢɑɘ ɚɍɦɑɘɚɘ 5 

ɘɗ ɝ ɔɏɗɚɕ ɐɗɫ Ɏəɟɞɜɔɘɧɤɑɣəɧɡ ɔəɦɑɖɢɔɕ 

ɛɜɚɎɚɐɔɞɝɫ ɘɑɝɞəɌɫ Ɍəɑɝɞɑɓɔɫ. Ȯɖɚɗ ɔɏɗɧ ɛɜɚ-

Ɏɚɐɔɞɝɫ Ɏɛɑɜɑɐɔ ɖɚɓɑɗɖɌ ɟɡɌ əɌ 2 ɝɘ, ɛɚɐ ɝɖɟ-

ɗɚɎɚɕ ɐɟɏɚɕ, ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɖɚɒɑ. ȴɏɗɌ ɎɎɚ-

ɐɔɞɝɫ ɔɏɗɌ ɏɗɟɍɔəɟ 4 ɝɘ.  

2. Ȼɚɝɗɑ ɛɜɚɎɑɐɬəəɚɕ Ɍəɑɝɞɑɓɔɔ ɔɏɗɌ ɔɓ-

ɎɗɑɖɌɑɞɝɫ, Ɏ ɞɚɘ ɒɑ ɘɑɝɞɑ ɔ əɌɛɜɌɎɗɑəɔɔ, əɌ ɞɟ 

ɒɑ ɏɗɟɍɔəɟ ɎɎɚɐɔɞɝɫ ɛɑɜɔɠɑɜɔɣɑɝɖɔɕ Ɏɑəɚɓəɧɕ 

ɖɌɞɑɞɑɜ (çɖɌɞɑɞɑɜ əɌ ɔɏɗɑè), ɓɌɞɑɘ ɔɓɎɗɑɖɌɑɞɝɫ 

ɔɏɗɌ, Ɍ ɖɌɞɑɞɑɜ ɚɝɞɌɬɞɝɫ Ɏ ɞɖɌəɫɡ.  

3. Ȼɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɐɗɔɞɑɗɨəɚɏɚ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɛɜɚɔɓɎɚɐɔɞɝɫ ɠɔɖɝɌɢɔɫ ɖɌɞɑɞɑɜɌ ɞɚə-

ɖɚɕ əɔɞɨɪ. 

 4. ȸɑɐɗɑəəɚ ɎɎɚɐɔɞɝɫ ɣɑɜɑɓ ɖɌɞɑɞɑɜ 3-5 

ɘɗ Ɍəɑɝɞɑɓɔɜɟɪɥɑɏɚ ɜɌɝɞɎɚɜɌ [2,3].  

ȽɡɑɘɌ ɟɝɞɌəɚɎɖɔ ɖɌɞɑɞɑɜɌ ɛɜɑɐɝɞɌɎɗɑəɌ 

əɌ ɜɔɝɟəɖɑ 1. 

ȻɚɖɌɓɌəɔɫɘɔ ɖ ɛɜɔɘɑəɑəɔɪ Ȼȼȭ ɫɎɗɫ-

ɑɞɝɫ:  

1 - Ɏɧɛɚɗəɑəɔɑ ɜɌɓɗɔɣəɧɡ ɚɛɑɜɌɢɔɕ əɌ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ Ɏ ɟɝɗɚɎɔɫɡ ɝɞɌɢɔɚ-

əɌɜɌ ɛɚɐ ɘɑɝɞəɚɕ Ɍəɑɝɞɑɓɔɑɕ, ɝɚɣɑɞɌəəɧɘ 

ɚɍɑɓɍɚɗɔɎɌəɔɑɘ; 

 2 - ɚɍɑɓɍɚɗɔɎɌəɔɑ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɬɝɤɔɡ ɚɍɤɔɜəɧɑ 

ɚɛɑɜɌɢɔɔ Ɏ ɃȷȺ (ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɑ, ɚəɖɚɗɚɏɔ-

ɣɑɝɖɔɑ ɔ ɐɜ.); 

 3 -  ɍɗɚɖɌɐɌ ɜɑɠɗɑɖɝɚɏɑəəɧɡ ɓɚə ɛɜɔ ɜɌ-

əɑəɔɫɡ ɔ ɛɚɎɜɑɒɐɑəɔɫɡ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍ-

ɗɌɝɞɔ, ɝɚɣɑɞɌəəɚɕ ɞɜɌɎɘɑ; 

 4 - ɖɚəɝɑɜɎɌɞɔɎəɚɑ ɗɑɣɑəɔɑ ɍɚɗɑɎɧɡ ɝɔə-

ɐɜɚɘɚɎ ɛɜɔ əɑɎɜɌɗɏɔɔ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ. 

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɛɜɌɎɔɗɨəɚɝɞɔ ɟɝɞɌəɚɎɖɔ 

ɖɌɞɑɞɑɜɌ ɔ ɐɚɝɞɔɒɑəɔɫ ɜɌɝɞɎɚɜɌ ɌəɑɝɞɑɞɔɖɌ 

əɑɜɎəɧɡ ɝɞɎɚɗɚɎ ɟ ɐɎɟɡ ɍɚɗɨəɧɡ ɍɧɗɌ ɛɜɚɎɑɐɑ-

əɌ ɎɔɓɟɌɗɔɓɌɢɔɫ ɟɝɞɌəɚɎɖɔ ɖɌɞɑɞɑɜɌ ɛɜɔ ɛɜɚ-

ɢɑɐɟɜɑ Ȼȼȭ ɎɑɞɎɑɕ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ. ȴɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ əɌ 32-ɝɜɑɓɚɎɚɘ ɖɚɘɛɨɪɞɑɜ-

əɚɘ ɞɚɘɚɏɜɌɠɑ. ȼɑɓɟɗɨɞɌɞɧ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ (ȶȾ) ɚɢɑəɔɎɌɗɔɝɨ Ɏ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ 

ɔ 3D- ɜɑɖɚəɝɞɜɟɖɢɔɫɡ. Ȱɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɜɌɝ-

ɞɎɚɜɌ ɌəɑɝɞɑɞɔɖɌ ɔɓ ɜɌɝɣɬɞɌ 1:10 ɖ əɑɘɟ ɐɚɍɌɎ-

ɗɫɗɔ əɔɓɖɚɚɝɘɚɗɫɜəɚɑ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ. 

ȭɧɗɔ ɛɚɗɟɣɑəɧ ɐɎɑ ɝɑɜɔɔ ɔɓɚɍɜɌɒɑəɔɕ: ɍɑɓ 

ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɐɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɜɌɝɛɚɗɚɒɑəɔɫ ɖɚəɢɌ ɖɌɞɑɞɑɜɌ. ȴɓɘɑɜɫɗɚɝɨ 

ɜɌɝɝɞɚɫəɔɑ ɐɚ ɚɞɎɑɜɝɞɔɕ, ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɖɚɜɜɑɖɢɔɫ ɛɚɗɚɒɑəɔɫ ɖɌɞɑɞɑɜɌ. 

ȳɌɞɑɘ ɛɚɗɟɣɌɗɔ ɝɑɜɔɪ ɔɓɚɍɜɌɒɑəɔɕ ɛɚɝɗɑ ɎɎɑ-

ɐɑəɔɫ ɌəɑɝɞɑɞɔɖɌ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɏɜɌəɔɢ ɑɏɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ. 

Ⱥɛɧɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȶȾ ɛɜɔ Ȼȼȭ ɔɗɗɪ-

ɝɞɜɔɜɟɑɞɝɫ ɝɗɑɐɟɪɥɔɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɔɘɑ-

ɜɌɘɔ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ1. 

ȻɌɢɔɑəɞ ȹ., 48 ɗɑɞ, ɛɑɜɑɗɚɘ ɟɏɗɌ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɝɗɑɎɌ. ȶɌɞɑɞɑɜ ɛɚɐɎɑɐɑə ɖ ɚɎɌɗɨəɚɘɟ 

ɚɞɎɑɜɝɞɔɪ ɐɗɫ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɍɗɚɖɌɐɧ ɞɜɑ-

ɞɑɕ ɎɑɞɎɔ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ (ȼɔɝ. 1, ȼɔɝ. 2).  

ȶɚəɑɢ ɖɌɞɑɞɑɜɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ əɌ ɜɌɝ-

ɝɞɚɫəɔɔ 0,7 ɝɘ ɚɞ ɚɎɌɗɨəɚɏɚ ɚɞɎɑɜɝɞɔɫ. Ȼɜɔ 

ɎɎɑɐɑəɔɔ 1,8 ɘɗ ɜɌɝɞɎɚɜɌ ɣɑɜɑɓ ɖɌɞɑɞɑɜ, ɛɚɐɎɑ-

ɐɬəəɧɕ ɖ ɚɎɌɗɨəɚɘɟ ɚɞɎɑɜɝɞɔɪ, ɎɔɓɟɌɗɔɓɔɜɟɑ-

ɘɧɕ ɟɣɌɝɞɚɖ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɔɘɑɗ ɝɗɑɐɟɪ-

ɥɔɑ ɏɜɌəɔɢɧ: ɝ Ɏəɟɞɜɑəəɑɕ ɝɞɚɜɚəɧ ɚɏɜɌəɔɣɔ-

ɎɌɗɝɫ ɓɌɐəɔɘ ɚɞɐɑɗɚɘ əɌɜɟɒəɚɕ ɛɗɌɝɞɔəɖɔ 

ɖɜɧɗɚɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ ɚɝəɚɎəɚɕ ɖɚɝɞɔ ɔ ɛɚɣɞɔ 

ɐɚɡɚɐɔɗ ɐɚ ɝɗɑɛɚɏɚ ɚɞɎɑɜɝɞɔɫ, ɝəɌɜɟɒɔ ð 

əɌɜɟɒəɚɕ ɖɜɧɗɚɎɔɐəɚɕ ɘɧɤɢɑɕ, əɑ ɐɚɡɚɐɔɗ ɐɚ 

Ɏɧɜɑɓɖɔ   əɔɒəɑɕ   ɣɑɗɪɝɞɔ,  ɝɓɌɐɔ  ð  ɣɌɝɞɔɣəɚ  

Ȯ 

  

ȼɔɝ. 1.  ȽɡɑɘɌɞɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɟɝɞɌəɚɎɖɔ ɖɌɞɑɞɑɜɌ ɐɗɫ Ȼȼȭ əɌ 3D-ɘɚɐɑɗɔ. 
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ɛɜɔɗɑɏɌɗ ɖ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɚɗɚɎɖɔ ɘɧ-

ɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɝɛɑɜɑɐɔ ð 

əɑ ɐɚɡɚɐɔɗ ɐɚ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ əɌɜɟɒəɚɕ ɛɗɌ-

ɝɞɔəɖɔ ɖɜɧɗɚɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ ɚɝəɚɎəɚɕ ɖɚɝɞɔ, 

ɝɎɑɜɡɟ ð ɛɗɚɞəɚ ɛɜɔɗɑɏɌɗ ɖ ɛɚɐɎɔɝɚɣəɚɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɚɝəɚɎəɚɕ ɖɚɝɞɔ, ɝəɔɓɟ ð əɑ ɐɚɡɚɐɔɗ 

ɐɚ ɝɑɜɑɐɔəɧ ɐɗɔəɧ əɌɜɟɒəɚɕ ɛɗɌɝɞɔəɖɔ ɖɜɧ-

ɗɚɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ ɚɝəɚɎəɚɕ ɖɚɝɞɔ. ȿɐɚɎɗɑɞɎɚ-

ɜɔɞɑɗɨəɧɕ ɩɠɠɑɖɞ ɚɍɑɓɍɚɗɔɎɌəɔɫ ɛɜɚɐɚɗɒɌɗɝɫ 

Ɏ ɞɑɣɑəɔɑ 5 ɣɌɝɚɎ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ2. 

ȻɌɢɔɑəɞ ȸ., 53 ɗɑɞ, ɛɑɜɑɗɚɘ ɛɑɜɑɐəɑɕ 

ɝɞɑəɖɔ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. ȶɌɞɑɞɑɜ 

ɛɚɐɎɑɐɑə ɖ ɖɜɧɗɚɎɔɐəɚ-əɬɍəɚɕ ɫɘɖɑ ɐɗɫ ɛɜɑɐ-

 

ȼɔɝ. 2. 

 

ȼɔɝ. 3. 

ȼɔɝ. 2. ȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

çȶɌɞɑɞɑɜ əɌ ɔɏɗɑè (18G), ɛɚɐɎɑɐɬəəɧɕ ɖ ɚɎɌɗɨəɚɘɟ 

ɚɞɎɑɜɝɞɔɪ (ɔɏɗɌ-ɔəɞɜɚɐɟɖɞɚɜ əɑ ɔɓɎɗɑɣɑəɌ). Ȭəɑɝɞɑɞɔɖ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘɑɐɔɌɗɨəɑɑ ɖɚəɢɌ ɖɌɞɑɞɑɜɌ Ɏ Ɏɔɐɑ 

ɏɔɛɑɜɐɑəɝəɚɕ ɚɍɗɌɝɞɔ. 

ȼɔɝ. 3. ȶȾ, ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɏɜɌəɔɢɧ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɜɌɝɞɎɚɜɌ 

ɌəɑɝɞɑɞɔɖɌ ɝ ɖɚəɞɜɌɝɞɚɘ. 

 

ȼɔɝ. 4. 

 

ȼɔɝ. 5. 

ȼɔɝ. 4.  ȶȾ ɐɚ ɎɎɑɐɑəɔɫ ɌəɑɝɞɑɞɔɖɌ, ɖɚɜɚəɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ. 

ȶɚəɑɢ ɖɌɞɑɞɑɜɌ ɜɌɝɛɚɗɚɒɑə Ɏ ɖɜɧɗɚɎɔɐəɚɕ ɫɘɖɑ 

ȼɔɝ. 5.  ȶȾ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɌəɑɝɞɑɞɔɖɌ, ɌɖɝɔɌɗɨ-

əɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ȭəɑɝɞɑɞɔɖ ɝ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

Ɏ Ɏɔɐɑ ɏɔɛɑɜɐɑəɝəɚɕ ɘɌɝɝɧ Ɏ ɗɑɎɚɕ ɖɜɧɗɚəɑɍəɚɕ ɫɘ-

ɖɑ. 
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ɚɛɑɜɌɢɔɚəəɚɕ ɍɗɚɖɌɐɧ Ɏɞɚɜɚɕ ɎɑɞɎɔ ɞɜɚɕəɔɣ-

əɚɏɚ əɑɜɎɌ (ȼɔɝ. 4 ð ȼɔɝ. 6).  

ȶɚəɑɢ ɖɌɞɑɞɑɜɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ əɌ ɜɌɝ-

ɝɞɚɫəɔɔ 0,9 ɝɘ ɚɞ ɎɡɚɐɌ Ɏ ɖɜɧɗɚɎɔɐəɚ-əɬɍəɟɪ 

ɫɘɖɟ. ȯɜɌəɔɢɧ ɓɚəɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɜɔ 

ɎɎɑɐɑəɔɔ 2,0 ɘɗ ɜɌɝɞɎɚɜɌ ɣɑɜɑɓ ɖɌɞɑɞɑɜ, ɟɝɞɌ-

əɚɎɗɑəəɧɕ ɟ ɎɡɚɐɌ Ɏ ɖɜɧɗɚɎɔɐəɚ-əɬɍəɟɪ ɫɘɖɟ, 

ɍɧɗɔ ɝɗɑɐɟɪɥɔɘɔ: ɝ Ɏəɟɞɜɑəəɑɕ ɝɞɚɜɚəɧ ɛɜɔ-

ɗɑɏɌɗ ɖ ɛɑɜɑɐəɑɘɟ ɚɞɐɑɗɟ əɌɜɟɒəɚɕ ɛɗɌɝɞɔəɖɔ 

ɖɜɧɗɚɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ ɚɝəɚɎəɚɕ ɖɚɝɞɔ, ɝəɌɜɟ-

ɒɔ - əɌɜɟɒəɌɫ ɖɜɧɗɚɎɔɐəɌɫ ɘɧɤɢɌ, ɝɓɌɐɔ ð 

ɝɑɜɑɐɔəɌ əɌɜɟɒəɚɕ ɛɗɌɝɞɔəɖɔ ɖɜɧɗɚɎɔɐəɚɏɚ 

ɚɞɜɚɝɞɖɌ ɚɝəɚɎəɚɕ ɖɚɝɞɔ, ɝɛɑɜɑɐɔ ɍɟɏɚɜ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ ɝɎɑɜɡɟ ɛɚɐɎɔɝɚɣəɌɫ ɛɚɎɑɜɡəɚɝɞɨ 

ɚɝəɚɎəɚɕ ɖɚɝɞɔ, ɝəɔɓɟ ð əɔɒəɔɑ ɚɞɐɑɗɧ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɏɚ ɍɟɏɜɌ ɔ əɌɜɟɒəɚɕ ɛɗɌɝɞɔəɖɔ 

ɖɜɧɗɚɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ ɚɝəɚɎəɚɕ ɖɚɝɞɔ. ȿɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɧɕ ɩɠɠɑɖɞ ɚɍɑɓɍɚɗɔɎɌəɔɫ ɛɜɚ-

ɐɚɗɒɌɗɝɫ 4 ɣɌɝɌ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɘɑ-

ɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɌɐɑɖɎɌɞəɚɝɞɔ 

ɜɌɝɛɚɗɚɒɑəɔɫ ɖɌɞɑɞɑɜɌ ɛɜɔ Ȼȼȭ ɎɑɞɎɑɕ ɞɜɚɕ-

əɔɣəɚɏɚ əɑɜɎɌ. ȸɑɞɚɐɔɖɌ ɛɚɓɎɚɗɫɑɞ ɔɓɘɑəɔɞɨ 

ɛɚɗɚɒɑəɔɑ ɖɌɞɑɞɑɜɌ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɝɗɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɍɚɗɑɑ ɞɚɣəɚɏɚ ɛɚɐɎɑɐɑəɔɫ Ɍəɑ-

ɝɞɑɞɔɖɌ. ȰɚɍɌɎɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɖ 

Ɍəɑɝɞɑɞɔɖɟ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɏɜɌəɔɢɧ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ ɜɌɝɞɎɚɜɌ ɔ ɐɚɝɞɔɒɑəɔɑ ɔɘ ɓɚə Ɏɧ-

ɡɚɐɌ ɎɑɞɎɑɕ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ. 
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ȼɔɝ. 6.  ȶȾ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɌəɑɝɞɑɞɔɖɌ, ɖɚɜɚ-

əɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ȭəɑɝɞɑɞɔɖ ɝ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ ɎɔɓɟɌɗɔɓɔ-

ɜɟɑɞɝɫ Ɏ Ɏɔɐɑ ɏɔɛɑɜɐɑəɝəɚɕ ɘɌɝɝɧ Ɏ ɗɑɎɚɕ ɖɜɧɗɚ-

əɑɍəɚɕ ɫɘɖɑ. 
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THE LUMBAR FACET FAT-PAD: 

INCIDENCE ON MRI AND RELATIONSHIP WITH DEGENERATIVE CHANGES 
 

S. Butt1, T. Muthukumar 1, S. Iftikhar Mahmood 1, K .Ali3, A. Saifuddin 1,2 

 
o assess the incidence and distribution of lumbar facet joint fat -pads on MRI and 

correlate of the presence of fat -pads with ost eoarthritic changes in the facet joints.  

Materials and Methods:  lumbar spine MRI examinations of 200 consecutive p a-

tients were studied retrospectively. Presence of fat pads was noted on sagittal and axial T1W 

SE images. Osteoarthritic changes were noted in  the axial plane. A second observer recorded 

the findings in 20 patients. Correlation of the two observerõs findings was made. 

Results:  in total 1261 facet joints were identified in the sagittal plane and 1534 

joints in the axial plane. Fat -pads were seen in 194 joints on sagittal images (15,5%) and in 

221 joints on axial images (14,4%). Fat was seen in the complete length of the facet joint in 

7 patients in the sagittal plane and in 3 patients in the axial plane. Most commonly, the fat 

pad was present in t he superior (109 sagittal and 134 axial) or the inferior recess (73 in sa g-

ittal and 76 in axial plane). In 5 patients (in sagittal plane) fat pads were seen in both sup e-

rior and inferior recesses of the same joint. Such fat pads were seen in 8 patients in the ax i-

al plane. Osteoarthritic change was seen in 450 joints and 43 of these osteoarthritic joints 

had fat pads. Fat pads were less common in the presence of facet osteoarthritis (Incidence of 

fat pads in normal joints 16,4% and in osteoarthritic joints 9 ,5%). The findings of the s e-

cond observer were similarly recorded for 20 patients and inter -observer variation in the st a-

tistics were recorded by calculating the kappa scores.  

Conclusion:  fat pads were seen in approximately 15% of lumbar facet joints and a re 

less common in the presence of osteoarthritis. Lumbar facet fat pads are a relatively co m-

mon occurrence and should not be mistaken for pathology.  

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: spine; lumbar region; facet joints; fat; MRI.  

 

ȽȶȺȻȷȱȹȴɋ ȲȴȼȺȮȺȵ ȾȶȬȹȴ Ȯ ȰȿȯȺȺȾȼȺȽȾɃȬȾɇɁ ȽȿȽȾȬȮȬ 

Ɂ Ȯ ȻȺɋȽȹȴɃȹȺȸ ȺȾȰȱȷȱ ȻȺȳȮȺȹȺɃȹȴȶȬ: ɃȬȽȾȺȾȬ ȮȽȾȼȱɃȬȱȸȺȽȾȴ Ȼȼȴ 

ȸȼȾ ȴ ȶȺȼȼȱȷɋɂȴɋ Ƚ ȰȱȯȱȹȱȼȬȾȴȮȹɇȸȴ ȴȳȸȱȹȱȹȴɋȸȴ 

 

Ƚ. ȭɌɞɞ1, Ⱦ. ȸɟɞɡɟɖɟɘɌɜ1, ȴ. ȸɌɡɘɟɐ1, K. Ȭɗɔ3, Ȭ. ȽɌɔɠɟɐɐɔə1,2 

 

ɢɑəɔɞɨ ɣɌɝɞɚɞɟ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɝɖɚɛɗɑəɔɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ 

ɐɟɏɚɚɞɜɚɝɞɣɌɞɧɕ ɝɟɝɞɌɎɌɡ Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɛɜɚɎɑɝɞɔ ɖɚɜ-

ɜɑɗɫɢɔɪ ɘɑɒɐɟ əɌɗɔɣɔɑɘ ɝɖɚɛɗɑəɔɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɔ ɔɓɘɑəɑəɔɫɘɔ ɛɚ ɞɔɛɟ 

ɚɝɞɑɚɌɜɞɜɚɓɌ Ɏ ɐɟɏɚɚɞɜɚɝɞɣɌɞɧɕ ɝɟɝɞɌɎɌɡ 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ: ɍɧɗ ɛɜɚɎɑɐɑə ɜɑɞɜɚɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ 200 ȸȼȾ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. ȹɌɗɔɣɔɑ ɝɖɚɛɗɑəɔɕ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ əɌ ɝɌɏɔɞɞɌɗɨəɧɡ ɔ ɌɖɝɔɌɗɨəɧɡ Ⱦ1-ɎɓɎɑɤɑəəɧɡ SE ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ. ȴɓɘɑ-

əɑəɔɫ ɛɚ ɞɔɛɟ ɚɝɞɑɚɌɜɞɜɚɓɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. 

Ȯɞɚɜɚɕ ɩɖɝɛɑɜɞ ɎɧɫɎɔɗ ɔɓɘɑəɑəɔɫ ɟ 20 ɛɌɢɔɑəɞɚɎ. ȭɧɗɌ ɛɜɚɎɑɐɑəɌ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ 

ɛɚɗɟɣɑəəɧɘɔ ɐɌəəɧɘɔ ɚɞ ɐɎɟɡ ɩɖɝɛɑɜɞɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ: Ɏɝɑɏɚ ɍɧɗ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ 1261 ɐɟɏɚɚɞɜɚɝɞɣɌɞɚɏɚ ɝɟɝɞɌɎɌ Ɏ ɝɌɏɔɞ-

ɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɔ 1534 ɐɟɏɚɚɞɜɚɝɞɣɌɞɧɡ ɝɟɝɞɌɎɚɎ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. Ƚɖɚɛɗɑ-

əɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ 194 ɝɟɝɞɌɎɌɡ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ (15,5%) ɔ 

Ɏ 221 ɝɟɝɞɌɎɑ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ (14,4%). ȲɔɜɚɎɌɫ ɞɖɌəɨ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ əɌ 

Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɐɟɏɚɚɞɜɚɝɞɣɌɞɧɡ ɝɟɝɞɌɎɚɎ ɟ 7 ɛɌɢɔɑəɞɚɎ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɔ 

ɟ 3 ɛɌɢɔɑəɞɚɎ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ.  ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɝɖɚɛɗɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɛɜɔ-

ɝɟɞɝɞɎɚɎɌɗɔ Ɏ Ɏɑɜɡəɑɘ (109 Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɔ 134 Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ) ɔɗɔ əɔɒəɑɘ 

ɖɌɜɘɌəɌɡ (73 Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɔ 76 Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ). ȿ 5 ɛɌɢɔɑəɞɚɎ (Ɏ ɝɌɏɔɞ-

T 
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ɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ) ɝɖɚɛɗɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ Ɏ ɚɍɚɔɡ Ɏɑɜɡəɑɘ ɔ 

əɔɒəɑɘ ɖɌɜɘɌəɌɡ Ɏ ɚɐəɚɘ ɔ ɞɚɘ ɒɑ ɐɟɏɚɚɞɜɚɝɞɣɌɞɚɘ ɝɟɝɞɌɎɑ. ȰɌəəɧɑ ɝɖɚɛɗɑəɔɫ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɟ 8 ɛɌɢɔɑəɞɚɎ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. ȴɓɘɑəɑəɔɫ ɛɚ ɞɔɛɟ 

ɚɝɞɑɚɌɜɞɜɚɓɌ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ 450 ɝɟɝɞɌɎɌɡ ɔ, Ɏ 43 ɝɗɟɣɌɫɡ ɔɓ əɔɡ, ɞɌɖɒɑ ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɝɖɚɛɗɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ. Ƚɖɚɛɗɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɎɝɞɜɑɣɌɗɔɝɨ ɜɑɒɑ ɛɜɔ ɔɓɘɑəɑəɔ-

ɫɡ Ɏ ɐɟɏɚɚɞɜɚɝɞɣɌɞɚɘ ɝɟɝɞɌɎɑ ɛɚ ɞɔɛɟ ɚɝɞɑɚɌɜɞɜɚɓɌ (ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɝɖɚɛɗɑəɔɕ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ əɚɜɘɌɗɨəɧɡ ɝɟɝɞɌɎɌɡ ɝɚɝɞɌɎɗɫɗɌ 16,4% ɔ Ɏ ɝɟɝɞɌɎɌɡ ɝ ɛɜɔɓəɌɖɌɘɔ 

ɚɝɞɑɚɌɜɞɜɚɓɌ  - 9,5%).  ȼɑɓɟɗɨɞɌɞɧ Ɏɞɚɜɚɏɚ ɩɖɝɛɑɜɞɌ ɝɚɎɛɌɐɌɗɔ ɟ 20 ɛɌɢɔɑəɞɚɎ, Ɍ ɝɚɏɗɌ-

ɝɚɎɌəəɚɝɞɨ ɓɌɖɗɪɣɑəɔɕ ɜɌɓɗɔɣəɧɡ ɩɖɝɛɑɜɞɚɎ ɍɧɗɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɎɧɣɔɝɗɑəɌ ɝ ɛɚɘɚ-

ɥɨɪ ɣɔɝɗɌ ɖɌɛɛɌ. 

ȮɧɎɚɐ: Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ Ɏ ɐɟɏɚɚɞɜɚɝɞɣɌɞɧɡ ɝɟɝɞɌɎɌɡ ɝɖɚɛɗɑ-

əɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɎɝɞɜɑɣɌɗɔɝɨ ɛɜɔɘɑɜəɚ Ɏ 15%, ɛɜɔ əɌɗɔɣɔɔ ɔɓɘɑəɑəɔɕ ɛɚ ɞɔɛɟ 

ɚɝɞɑɚɌɜɞɜɚɓɌ ɚəɔ ɚɛɜɑɐɑɗɫɗɔɝɨ ɜɑɒɑ. Ƚɖɚɛɗɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ ɐɟɏɚɚɞɜɚɝɞɣɌɞɧɡ ɝɟ-

ɝɞɌɎɌɡ ɎɝɞɜɑɣɌɪɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɔ əɑ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɔəɫɞɧ ɓɌ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ. 

 
Keywords : ɛɚɓɎɚəɚɣəɔɖ, ɛɚɫɝəɔɣəɧɕ ɚɞɐɑɗ, ɐɟɏɚɚɞɜɚɝɞɣɌɞɧɑ ɝɟɝɞɌɎɧ, 

ɒɔɜɚɎɌɫ ɞɖɌəɨ, ȸȼȾ. 

 
 

 

 

 

 

he occurrence of intra -articular structures 

in the lumbar facet joints is not surpri sing. 

Similar structures occur in several other 

synovial jo ints of the body. Fat pads have been 

noted in the knee and elbow joints. Meniscoid 

structures are known to occur in the metaca r-

pophalangeal and interphalangeal joints. True 

menisci are seen in the temporo -mandibular, 

acromio -clavicular, sterno -clavicular, knee and 

radio -carpal joints.  

The presence of intra -articular fat pads in 

the lumbar facet joints has been noted radiolog i-

cally [1] and is well documented in anatomy texts. 

There is, however, no significant study in the r a-

diology literature, which is aimed  at determining 

the incidence of these fat pads on MRI. Taylor and 

McCormack [2] studied the presence of enlarged 

fat pads in lumbar facet joints on computed t o-

mography [CT]. They found large fat pads in seven 

joints out of 600 in the 200 patients they exa m-

ined. Their study was supported by anatomic di s-

section in 421 joints in which the enlarged fat 

pads were seen in six specimens. These fat pads 

were seen in the middle of the joint. They regula r-

ly identified separate fat pads in the superior and 

inferior j oint recesses but did not describe the i n-

cidence of these structures. Our aim was to study 

the incidence of intra -articular fat pads on MRI of 

lumbar spine. As fat is easily seen on sagittal and 

axial T1 weighted spin echo (W SE) MRI studies, 

our study was  not limited by the size of fat pads 

and not dependent on the measurement of dens i-

ty.  

It has also been postulated that these fat 

pads function as cushions and become enlarged 

when there are osteoarthritic changes in the facet 

joints [2]. However Grenier e t al [1] did not identify 

fat pads in osteoarthritic facet joints. We ther e-

fore, also noted osteoarthritic changes in the facet 

joint to identify the relationship between presence 

of facet osteoarthritis and fat pads.  

Materials and Methods.  

The MRI studie s of 200 consecutive patients 

were reviewed retrospectively from a digital a r-

chive of cases referred for the assessment of d e-

generative lumbar spine disorders (disc prolapse 

and spinal stenosis). All the patients had been i m-

aged at 1.0 Tesla using a dedica ted lumbar spine 

phased array coil. Patients who had had previous 

lumbar spine surgery were excluded. Only sagittal 

and axial T1W SE sequences were reviewed. Image 

parameters were as follows: SE 600/20 sequences 

in the sagittal and axial planes.  The facet  joint 

was considered well imaged if both the superior 

and inferior facets could be identified in the same 

slice. A fat pad was considered to be present when 

hyperintense tissue was seen between the artic u-

lar facets (Figure 1).  

Fat pads were classified as  being superior, 

inferior, superior and inferior or complete. Super i-

or or inferior fat pads were said to be present if 

the T1W high signal was seen to project between 

the articular processes in the upper or lower parts 

of the joint respectively. A fat pad was said to be 

complete if it was seen in the entire supero -

inferior extent of the joint. If the pad was missing 

in the central segment, it was called superior and 

inferior. The axial images were assessed for the 

presence of osteoarthritis, manifest by ost eo-

phytes or loss of articular cartilage. Osteophytes 

appeared as low signal intensity irregular ou t-

growths  arising   from the margins of the articular  

T 
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facets. Normal cartilage was seen to be of inte r-

mediate signal intensity between the opposing a r-

ticular surfaces of the articular facets. Facet 

joints, which showed either the presence of oste o-

phytes, cartilage loss or both were called osteoa r-

thritic. Correlation with the presence or absence 

of fat -pads was made with OA change. A second 

observer studied 20 randomly chosen patients 

from the same 200 patient cohort for the same 

features. The findings were similarly recorded and 

inter -observer correlation was made by calculating 

the kappa score.  

Results.  

There were 94 males and 104 females in the 

study, with mean age 45.4 years and range 13 -86 

years (Table ʈ1). 

Out of 2000 facet joints from L1/2 to L5/S1 

in 200 patients, 1261 facet joints were considered 

well seen in the sagittal plane and 1534 joints 

were considered well seen in the axial plan e. Fat 

pads were identified in 194 joints in the sagittal 

plane (15,5%) and 221 joints (14,4%) in the axial 

plane. The distribution of the type of fat pads is 

presented in Table ʈ2. The commonest occur-

rence was for the presence of superior fat pads, 

follow ed by inferior fat pads. The combination of 

complete and superior and inferior fat pads was 

rare.  

Osteophytes were present in 280 joints and 

cartilage loss was seen in 234 joints. A total of 

450 joints were classified as being osteoarthritic. 

Table ʈ3 illustrates the relationship between fa c-

et osteoarthritis and the presence of fat pads. It is 

clear that fat pads are less commonly identified in 

the presence of facet OA. The distribution of fat 

pads in normal and osteoarthritic joints is illu s-

trated in Table  ʈ4. 

Kappa score of 0.75 -1.0 was achieved on the 

findings of the second observer for the confidence 

of joint seen, type of fat pad and presence or a b-

sence of OA change.  

Discussion.  

The polar intra -articular fat pads as seen in 

the facet joints of adults ar e derived from a single 

mesenchymal precursor. Embryological studies 

have shown that the facet joints start to form by 

the second month of intra -uterine development 

[3]. The space between the articular surfaces is 

occupied by mesenchymal tissue, which unde r-

goes attrition by the second to fourth intra -uterine 

month. This leaves behind connective tissue in the 

polar regions of the joints, which develops into 

synovial lined, fibro -fatty tissue by the eighth 

month. Fat in these intra -articular spaces, if e x-

posed to mechanical stress, subsequently unde r-

goes fibrosis [3,4].  

The lumbar facet joints are synovial artic u-

lations formed by the concave surfaces of the s u-

perior articular processes and the convex surface 

of the inferior articular processes [5]. The superi or 

articular facet is anterolaterally located and faces 

posteromedially. The inferior facet is posteromed i-

ally located and faces anterolaterally. The facet 

joints are more sagittaly oriented at L1/2 level 

and the joint orientation becomes more coronal at 

lower levels [4].  

The facet joint capsule is a multi -layered 

structure, which is attached posteriorly at the a r-

ticular margins [6]. The capsule is richly innerva t-

ed and becomes stretched with spinal movement. 

The space within the joint capsule and around th e 

superior and inferior margins of the articular fa c-

ets is called the superior and inferior joint recess 

respectively. The capsular fibers around the r e-

cesses are loose and areolar [6]. The slips of the 

multifidus muscle are attached to the capsule 

posteri orly, which function to maintain a congr u-

ous  joint  contact  throughout  spinal mov ements  

Table ʈ1.  Age range of the patients included in the study.  

   
Age Number of patients Number of patients showing fat pads 

10-20 15 10 (66%) 

21-30 12 7 (58%) 

31-40 56 28 (50%) 

41-50 41 22 (54%) 

51-60 41 23 (55%) 

61-70 20 11 (55%) 

71-80 11 8 (73%) 

81-90 4 1 (25%) 
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[3,6]. Anteriorly, the capsule is thin and fused 

with the ligamentum flavum, or is absent [3]. Sy n-

ovium and the ligamentum flavum are the only 

structures that separate the joint from the spinal 

canal. Large synovial lined fibro -fatty pads fill the 

joint recesses and can project as synovial folds 

between the articulating sur faces [7]. These fat 

pads vary in size. Some occupy only the space 

bounded by the joint capsule and the perimeter of 

the articular cartilage, while others project up to 

2,5 mm into the joint cavity. These intra -articular 

fibro -fatty structures have been ca lled òmenisció, 

òmeniscoidsó and òsynovial fibro-fatty padsó in 

var ious studies [8].  

At the superior recess there is an extensive 

intra -capsular fat pad above the tip of the super i-

or articular process. It may communicate with the 

fat in the intervertebral foramen through a narrow 

hole in the fibrous capsule. The much larger fat 

pad of the inferior recess lies outside the fibrous 

capsule on the posterior surface of the lamina b e-

low. This fat pad consistently communicates with 

the intra -capsular synovial fold  through a gap in 

the inferior fibrous capsule [8].  

The pars -interarticularis separates the inf e-

rior joint recess of the vertebra above from the s u-

perior joint recess of the vertebra below [9]. The 

anterior surface of the pars is adjacent to the s u-

perior r ecess. Fat may be seen to move in and out 

of the joint capsule during spinal flexion and e x-

tension [10]. In cases of pars fractures, the two 

joint recesses communicate. The communication 

can extend to involve the contralateral joint also 

by means of a retr o-dural route [9].  

Fat pad entrapment was believed to be a 

cause of acute locked back. This was, however, 

considered doubtful as the connection of the f i-

brous fat pads with the joint capsule was shown 

to be weak and not strong enough to cause wri n-

kling in the joint capsule [8]. It was then postula t-

ed that the entrapped apex could get detached 

and form a loose body, which could be sympt o-

matic, as it can be in the knee. This theory, ho w-

ever, also needs validation and is by no means 

proven. The facet joint fat -pads are hence stru c-

tures whose clinical and functional significance 

remains debatable.  

The intra -articular fat pads of the lumbar 

facet joints have been demonstrated on MRI as 

hyperintense structures within the joint on T1W 

SE sequences [1]. However, we are unaware of any 

study that has documented the frequency of   their  

Table ʈ2.   Incidence and type of fat pads seen at different levels.  

    

Level Joints 

seen 

Fat pad seen Superior Inferior  Superior 

Inferior  

Complete 

L1/2 

Sagittal 

66 18 (27.3%) 13 3 1 1 

      

L1/2 

Axial  

85 17 (20%) 15 2 - - 

      

L2/3 

Sagittal 

147 31 (21.1%) 28 3 - - 

      

L2/3 

Axial  

301 47 (15.7%) 39 8 - - 

      

L3/4 

Sagittal 

299 34 (11%) 31 2 1 - 

      

L3/4 

Axial  

360 37 (10.3%) 34 2 1 - 

      

L4/5 

Sagittal 

376 47 (12.5%) 28 15 3 1 

      

L4/5 

Axial  

393 52 (13.2%) 36 13 2 1 

      

L5/1 

Sagittal 

332 64 (19.3%) 9 50 - 5 

      

L5/1 

Axial  

395 68 (17.3%) 10 51 5 2 

      
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 5 ˉ2 2015. ʉʪʨʘʥʠʮʘ  75 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

identification. In the current study, we ide ntified 

fat pads in approximately 15% of lumbar facet 

joints. Fat pads we re seen in patients of all age 

groups. There was no particular relationship to 

facet joint level except that the inferior type fat 

pads were more commonly seen at lower levels. 

Fat pads were most commonly identified in the 

superior joint recesses. Also, th ere did appear to 

be a reduced incidence of fat pads in osteoarthri t-

ic facet joints, in agreement with the findings of 

Grenier et al [1]. Facet fat pads will appear as h y-

perintense structures on T2W FSE sequences also 

and should not be diagnosed as facet j oint eff u-

sions without correlating the appearances with 

the T1W SE images.  

In conclusion, lumbar facet joints show fat 

pads in up to 15% of articulations. These appear 

as high signal intensity on T1 weighted images 

and should be recognized as a normal anat omical 

finding.  
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Table ʈ3.  Relationship between pre s-

ence of facet osteoarthritis and presence of 

fat pads.  

Level Total 

Joint
 

with OA 

Facet OA 

No Fat pad 

 

Facet OA 

Fat pad pre-

sent 

L1/2 13 8 (61.5%) 5 (38.5%) 

L2/3 49 39 (79.6%) 10 (20.4%) 

L3/4 74 73 (98.6%) 1 (1.4%) 

L4/5 117 109 (93.2%) 8 (6.8%) 

L5/1 197 178 (90.4%) 19 (9.6%) 
 

   
 

Table ʈ4.   The distribution of facet joints showing OA change and fat pads and normal 

joints showing the same feature.  

    
 OA present No OA present 

Fat pad seen 43 178 

No fat pad seen 407 906 
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ȹȱȾȴȻȴɃȹȬɋ ȷȺȶȬȷȴȳȬɂȴɋ ɁȺȼȰȺȸɇ ȻȺȳȮȺȹȺɃȹȴȶȬ 
 

ȺɝɌɐɣɔɕ Ȭ.Ƚ., ȷɔɛɌɞɚɎ Ȭ.Ȯ. 

 
ɚɜɐɚɘɌ ɫɎɗɫɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɔɘ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ, ɖɚ-

ɞɚɜɚɑ ɝɚɝɞɌɎɗɫɑɞ 1% Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɚɛɟɡɚɗɑɕ ɔ 4% ɚɞ Ɏɝɑɡ ɛɑɜɎɔɣəɧɡ ɚɛɟ-

ɡɚɗɑɕ ɖɚɝɞɑɕ ɛɚɓɎɚəɚɣəɔɖɌ. ȺəɌ ɛɜɚɔɝɡɚɐɔɞ ɔɓ ɩɘɍɜɔɚəɌɗɨəɧɡ ɚɝɞɌɞɖɚɎ ɛɜɔ-

ɘɔɞɔɎəɚɕ əɚɞɚɡɚɜɐɧ, əɚ ɐɚɝɞɚɎɑɜəɧɡ ɐɚɖɌɓɌɞɑɗɨɝɞɎ ɩɞɚɏɚ ɛɚɖɌ ɣɞɚ əɑ ɚɍəɌɜɟɒɑəɚ. 

ɉɞɚ, ɛɚ ɝɟɞɔ, ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɚɛɟɡɚɗɨ, ɖɚɞɚɜɌɫ ɘɑɐɗɑəəɚ ɜɌɝɞɑɞ. ȺəɌ ɫɎɗɫɑɞɝɫ ɗɚɖɌɗɨəɚ 

ɌɏɜɑɝɝɔɎəɚɕ ɚɛɟɡɚɗɨɪ, ɔ ɘɚɒɑɞ ɘɑɞɌɝɞɌɓɔɜɚɎɌɞɨ Ɏ ɐɜɟɏɔɑ ɚɜɏɌəɧ. ȻɜɔɎɚɐɔɘ ɖɗɔəɔɣɑ-

ɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɖɔ Ȭ., 1956 ɏ.ɜ. əɌɡɚɐɔɎɤɑɑɝɫ əɌ ɚɍɝɗɑɐɚɎɌəɔɔ Ɏ ɘɑɐɔɢɔə-

ɝɖɚɘ ɢɑəɞɜɑ. 

ɂɑɗɨ. ȻɜɔɎɑɝɞɔ ɛɜɔɘɑɜ əɑɞɔɛɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɡɚɜɐɚɘɧ ɛɚɓɎɚəɚɣəɔɖɌ, ɖɚɞɚ-

ɜɌɫ ɚɞəɚɝɔɞɨɝɫ ɖ ɗɚɖɌɗɨəɚ ɌɏɜɑɝɝɔɎəɧɘ ɚɛɟɡɚɗɫɘ ɝ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɑɘ Ɏ ɐɜɟɏɔɑ ɚɜɏɌ-

əɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ȸɑɐɔɢɔəɝɖɔɕ ȷɟɣɑɎɚɕ ɂɑəɞɜ ɚɍɜɌɞɔɗɌɝɨ ȻɌɢɔɑəɞɖɌ Ȭ., 

1965 ɏ.ɜ. 18.01.2015 ɏɚɐɌ ɝ ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, 

ɎɛɑɜɎɧɑ ɛɚɫɎɔɎɤɔɑɝɫ Ɏ ɔɪɗɑ 2014 ɏ ɝ ɔɜɜɌɐɔɌɢɔɑɕ Ɏ ɜɟɖɔ. Ȼɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɖɚəɝɑɜɎɌɞɔɎəɌɫ ɞɑɜɌɛɔɫ ɍɑɓ ɟɗɟɣɤɑəɔɫ. Ȯ ɫəɎɌɜɑ 2015 ɏɚɐɌ ɝɚɝɞɚɫəɔɑ ɜɑɓɖɚ 

ɟɡɟɐɤɔɗɚɝɨ, ɛɚɫɎɔɗɌɝɨ ɝɗɌɍɚɝɞɨ Ɏ əɚɏɌɡ, ɓɌɐɑɜɒɖɌ ɘɚɣɑɔɝɛɟɝɖɌəɔɫ ɔ ɍɚɗɨ Ɏ ɚɍɗɌɝɞɔ 

ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɟɝɔɗɔɗɌɝɨ. ȭɧɗɌ ɎɧɛɚɗəɑəɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ əɌ Siemens Magnetom Simphony 1,5 Ⱦɗ ɝ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ. Ȱɗɫ ɎɧɫɎɗɑ-

əɔɫ ɘɑɞɌɝɞɌɓɚɎ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɝɢɔəɞɔɏɜɌɠɔɫ ɝɖɑɗɑɞɌ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɍɧɗɌ ɎɧɫɎ-

ɗɑəɌ ɗɚɖɌɗɔɓɌɢɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɖɚɞɚɜɌɫ ɟɖɗɌɐɧɎɌɗɌɝɨ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɖɌɜ-

ɞɔəɟ. ȭɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɚɍɜɌɓɚɎɌəɔɑ ɝɐɌɎɗɔɎɌɑɞ ɝɞɜɟɖɞɟɜɧ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɔ ɣɌ-

ɝɞɔɣəɚ ɜɌɓɜɟɤɌɑɞ ɞɑɗɚ ɛɚɓɎɚəɖɌ ɝ ɚɝɞɔɝɞɧɘɔ ɚɞɜɚɝɞɖɌɘɔ. Ȼɚɝɗɑ ɝɢɔəɞɜɔɏɜɌɠɔɔ ɚɍəɌ-

ɜɟɒɔɗɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɚɣɌɏɔ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɖɑɗɑɞɌ, ɣɞɚ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɗɚ ɐɌəəɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ ɖɌɖ ɓɗɚɖɌɣɑɝɞɎɑəəɧɕ ɛɜɚɢɑɝɝ. 

ȮɧɎɚɐɧ. ȰɌəəɧɕ ɖɗɔəɔɣɑɝɖɔ ɛɜɔɘɑɜ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɟɪ ɛɚ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɔ ɛɜɚɔɝɡɚɒɐɑəɔɪ ɚɛɟɡɚɗɨ ɛɚɓɎɚəɚɣəɔɖɌ. Ⱦɜɟɐəɚɝɞɨ Ɏ ɜɌəəɑɘ ɎɧɫɎɗɑəɔɔ 

ɚɛɟɡɚɗɔ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɍɑɝɝɔɘɛɞɚɘəɚɘ ɑɬ ɞɑɣɑəɔɔ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ ɜɚɝɞɌ. Ȼɜɔɚɜɔ-

ɞɑɞəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɝ ɐɜɟɏɔɘɔ ɖɚɝɞəɧɘɔ ɚɛɟɡɚɗɫɘɔ. ȽɢɔəɞɔɏɜɌɠɔɪ ɝɖɑ-

ɗɑɞɌ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɫɞɨ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɔ ɚɢɑəɖɔ ɞɫɒɑɝɞɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɡɚɜɐɚɘɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ). 

 

ATYPICAL LOCALIZATION OF SPINAL CHORDOMA 

 

Osadchiy A.S., Lipatov Ȭ.V. 
 

hordoma is a rare malignancy, which makes 1% of intracranial tumors and 4% of 

all primary bone tumors of the spine. It originates from embryonic r emnants of 

the primitive notochord, but reliable evidence of this hasnõt been found yet. This 

is, in fact, a malignant tumor that grows slowly. They are locally aggressive tumors, and can 

metastasize to other organs. Here is a clinical observation of the p atient A., born in 1956, 

that was examined at the medical center.  

Purpose.  To give an example of a chordoma atypical localization in spine, which is a 

locally aggressive tumor with metastasis to other organs.  
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Materials and methods.  Patient A., born in 196 5, applied to the medical center in 

January 2015 with complaints of thoracic spine pain, radiating to the arm, which started in 

July 2014. She was treated conservatively before, without improvement. In January 2015 

the state deteriorated sharply, there was  weakness in the legs, urinary retention, and i n-

creasing of the thoracic spine pain. Magnetic resonance imaging with contrast enhancement 

was pe r formed (Siemens Magnetom Simphony 1,5 T). Skeletal scintigraphy was performed 

for m etastasis detection.  

Result s. Localization of the pathological processes was revealed with MRI, which 

matched the clinical condition. It had been found that the mass compressed the spinal cord 

and par t ly destroyed the vertebral body with the spinous process. Metastatic bone lesions 

were found using scintigraphy witch helped to characterize this mass as a malignant pr o-

cess. 

Conclusions.  This example demonstrates a rare case of the spinal tumor because of 

its l ocalization and origin. The difficulty of the tumor early detection is in it s asymptomatic 

disease course throughout the massõs growth. Priority diagnostics method is a magnetic 

resonance imaging with contrast enhancement. Computed tomography allows performing a 

differential diagnosis with other bone tumors. Skeleton scintigraphy must be performed to 

detect metastatic lesions and assess the severity of the pathological process.  
 
Keywords: spinal chordoma, computed tomography (ȽȾ), magnetic resonance 

imaging (MRI).  
 
 

 
 

ɚɜɐɚɘɌ ɫɎɗɫɑɞɝɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɚɍ-

ɜɌɓɚɎɌəɔɑɘ, ɖɚɞɚɜɚɑ ɚɍɧɣəɚ ɎɚɓəɔɖɌ-

ɑɞ Ɏ ɛɚɓɎɚəɚɣəɚɘ ɝɞɚɗɍɑ ɔɗɔ Ɏ ɚɍɗɌɝɞɔ 

ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ. ȺəɌ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 1% ɝɗɟɣɌ-

ɑɎ Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɖɚɝɞəɚɕ ɞɖɌ-

əɔ [1]. Ɂɚɜɐɚɘɧ ɘɚɏɟɞ Ɏɚɓəɔɖəɟɞɨ Ɏ ɗɪɍɚɘ Ɏɚɓ-

ɜɌɝɞɑ, əɚ, ɖɌɖ ɛɜɌɎɔɗɚ, əɌɍɗɪɐɌɑɞɝɫ ɟ Ɏɓɜɚɝɗɧɡ 

(30-70 ɗɑɞ). Ⱦɔɛɔɣəɧɑ ɘɑɝɞɌ ɗɚɖɌɗɔɓɌɢɔɔ Ɏ ɚɍ-

ɗɌɝɞɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ, ɓɌɞɧɗɚɣəɚɕ ɚɍɗɌɝɞɔ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ 20-40 

ɗɑɞ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɖɜɑɝɞɢɚɎɚ-ɖɚɛɣɔɖɚɎɌɫ ɡɚɜ-

ɐɚɘɌ ɖɌɖ ɛɜɌɎɔɗɚ, ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɍɚɗɑɑ ɝɞɌɜɤɑɕ 

ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ (ɛɔɖ ɚɖɚɗɚ 50 ɗɑɞ ɔ ɝɞɌɜɤɑ) 

[2]. Ȯɝɑ ɡɚɜɐɚɘɧ ɐɑɗɫɞɝɫ əɌ əɑɝɖɚɗɨɖɚ ɚɝəɚɎ-

əɧɡ ɞɔɛɚɎ: Ɍ) əɑɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɌɫ ɡɚɜɐɚɘɌ; 

ɍ) ɚɍɧɣəɌɫ ɡɚɜɐɚɘɌ; Ɏ) ɡɚəɐɜɚɔɐəɌɫ ɡɚɜɐɚɘɌ. 

ȹɌɔɘɑəɑɑ ɌɏɜɑɝɝɔɎəɧɑ ɝɜɑɐɔ əɔɡ - ɩɞɚ ɡɚəɐɜɚ-

ɔɐəɌɫ ɡɚɜɐɚɘɌ. ȹɑɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɌɫ ɡɚɜ-

ɐɚɘɌ ɝɖɗɚəəɌ ɖ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɪ ɔ ɚɞɗɔɣɌɑɞɝɫ 

ɚɝɚɍɚɕ ɌɏɜɑɝɝɔɎəɚɝɞɨɪ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɚɍɧɣəɚɕ ɔ 

ɡɚəɐɜɚɔɐəɚɕ ɡɚɜɐɚɘɧ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ 

ɡɚɜɐɚɘɟ ɛɜɔəɔɘɌɪɞ ɓɌ ɡɚəɐɜɚɝɌɜɖɚɘɟ. ɉɞɚ 

ɝɎɫɓɌəɚ ɝ ɞɑɘ ɣɞɚ, ɚəɔ ɔɘɑɪɞ ɝɡɚɒɑɑ ɝɞɜɚɑəɔɑ ɔ 

ɗɚɖɌɗɔɓɌɢɔɪ. Ⱥɞɗɔɣɔɞɑɗɨəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ 

ɡɚəɐɜɚɝɌɜɖɚɘɧ ɚɞ ɡɚɜɐɚɘɧ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ 

ɚəɌ ɔɘɑɑɞ ɍɚɗɨɤɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ ɔ ɔɘɑɑɞ ɍɚɗɑɑ ɍɗɌɏɚɛɜɔɫɞəɧɕ ɛɜɚɏəɚɓ 

[3]. ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɎɚɓəɔɖɌɑɞ ɝɛɚəɞɌəəɚ, 

ɞɚ ɑɝɞɨ Ɏɔɐɔɘɧɑ ɠɌɖɞɚɜɧ, ɖɚɞɚɜɧɑ ɝɛɚɝɚɍɝɞɎɚ-

ɎɌɗɔ ɍɧ ɛɚɫɎɗɑəɔɪ ɩɞɚɕ ɚɛɟɡɚɗɔ, əɑ ɔɓɎɑɝɞəɧ. 

Ƚɔɘɛɞɚɘɧ ɡɚɜɐɚɘɧ ɘɚɏɟɞ ɍɧɞɨ ɜɌɓɗɔɣəɧɘɔ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ. ȽɌɘɌ ɚɛɟɡɚɗɨ ɜɌɝɞɑɞ ɔɓ 

ɖɚɝɞəɚɕ ɞɖɌəɔ, əɚ ɛɜɔ ɟɎɑɗɔɣɑəɔɔ ɑɑ Ɏ ɜɌɓɘɑ-

ɜɌɡ ɚəɌ ɝɐɌɎɗɔɎɌɑɞ ɝɚɝɑɐəɔɑ ɞɖɌəɔ ɔ ɚɜɏɌəɧ: 

ɝɛɔəəɚɕ ɘɚɓɏ, Ɍɜɞɑɜɔɔ, əɑɜɎɧ ɔ ɞ.ɐ. ȾɌɖ ɖɌɖ 

ɚɛɟɡɚɗɨ ɜɌɝɞɑɞ ɐɚɎɚɗɨəɚ ɘɑɐɗɑəəɚ (ɍɚɗɑɑ ɏɚɐɌ), 

ɛɑɜɎɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɎɚɓəɔɖɌɪɞ ɗɔɤɨ 

ɝɛɟɝɞɫ ɚɛɜɑɐɑɗɑəəɚɑ Ɏɜɑɘɫ [4]. Ȼɜɔ ɗɚɖɌɗɔɓɌ-

ɢɔɔ ɚɛɟɡɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɛɚɓɎɚəɚɣəɔɖɌ, ɝɔɘɛɞɚɘɧ 

ɍɟɐɟɞ ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɎɑɜɞɑɍɜɌɗɨəɚɕ ɛɌɞɚɗɚ-

ɏɔɔ: ɛɚɫɎɗɫɪɞɝɫ ɍɚɗɔ Ɏ ɝɛɔəɑ, ɛɌɜɌɗɔɣɔ, ɛɌɜɑ-

ɓɧ, ɚəɑɘɑəɔɑ ɖɚəɑɣəɚɝɞɑɕ, əɌɜɟɤɌɑɞɝɫ ɠɟəɖ-

ɢɔɫ ɖɔɤɑɣəɔɖɌ ɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, Ɍ ɞɌɖɒɑ 

ɩɜɑɖɞɔɗɨəɌɫ ɠɟəɖɢɔɫ ɟ ɘɟɒɣɔə. Ȼɜɔ ɛɚɫɎɗɑ-

əɔɔ ɡɚɜɐɚɘɧ Ɏ ɚɍɗɌɝɞɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ ɟ 

ɍɚɗɨəɚɏɚ ɎɚɓəɔɖɌɪɞ ɍɚɗɑɎɧɑ ɚɥɟɥɑəɔɫ Ɏ ɗɔɢɑ-

Ɏɚɕ ɚɍɗɌɝɞɔ, əɌɜɟɤɌɑɞɝɫ ɓɜɑəɔɑ ɔ ɏɗɚɞɌɞɑɗɨəɌɫ 

ɠɟəɖɢɔɫ, ɛɚɫɎɗɫɑɞɝɫ ɜɌɝɝɞɜɚɕɝɞɎɚ ɜɑɣɔ ɔ ɏɚɗɚ-

Ɏɚɖɜɟɒɑəɔɫ. Ȱɗɫ ɡɚəɐɜɚɘɧ ɖɜɑɝɞɢɌ ɡɌɜɌɖɞɑɜ-

əɧ ɛɜɔɓəɌɖɔ ɛɚɜɌɒɑəɔɫ çɖɚəɝɖɚɏɚ ɡɎɚɝɞɌè. ȶ 

əɔɘ ɚɞəɚɝɫɞɝɫ əɌɜɟɤɑəɔɫ ɝɚ ɝɞɚɜɚəɧ ɠɟəɖɢɔɔ 

ɘɚɣɑɛɚɗɚɎɚɕ ɝɔɝɞɑɘɧ ɔ ɚɝɗɚɒəɑəɔɫ ɝɚ ɝɞɚɜɚəɧ 

ɖɔɤɑɣəɔɖɌ. 

ȴɝɞɚɜɔɫ ɍɚɗɑɓəɔ.  

ȻɌɢɔɑəɞɖɌ Ȭ., 1965 ɏ.ɜ. 18.01.2015 ɏɚɐɌ 

ɚɍɜɌɞɔɗɌɝɨ Ɏ ɘɑɐɔɢɔəɝɖɔɕ ɢɑəɞɜ ɝ ɒɌɗɚɍɌɘɔ 

əɌ ɍɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔ-

ɖɌ, ɎɛɑɜɎɧɑ ɛɚɫɎɔɎɤɔɑɝɫ Ɏ ɔɪɗɑ 2014 ɏ ɝ ɔɜ-

ɜɌɐɔɌɢɔɑɕ Ɏ ɜɟɖɔ. Ȼɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɖɚəɝɑɜɎɌɞɔɎəɌɫ ɞɑɜɌɛɔɫ ɍɑɓ ɟɗɟɣ-

ɤɑəɔɫ. Ȯ ɫəɎɌɜɑ 2015 ɏɚɐɌ ɝɚɝɞɚɫəɔɑ ɜɑɓɖɚ 

ɟɡɟɐɤɔɗɚɝɨ, ɛɚɫɎɔɗɌɝɨ ɝɗɌɍɚɝɞɨ Ɏ əɚɏɌɡ, ɓɌ-

ɐɑɜɒɖɌ ɘɚɣɑɔɝɛɟɝɖɌəɔɫ ɔ ɍɚɗɨ Ɏ ɚɍɗɌɝɞɔ ɏɜɟɐ-

əɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. ȺɍɦɑɖɞɔɎəɚ: ɚɍɥɑɑ 

ɝɚɝɞɚɫəɔɑ ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ, ɖɚɒəɧɑ 

ɛɚɖɜɚɎɧ ɜɚɓɚɎɚɏɚ ɢɎɑɞɌ, ɏɑɘɚɐɔəɌɘɔɖɌ ɝɞɌ-

ɍɔɗɨəɌɫ, ɒɔɎɚɞ ɘɫɏɖɔɕ ɍɑɓɍɚɗɑɓəɑəəɧɕ. ȿȳȴ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɚɞ 18.01.2015 ɏɚɐɌ: ɐɌəəɧɡ 

ɓɌ  ɚɜɏɌəɔɣɑɝɖɟɪ  ɛɌɞɚɗɚɏɔɪ  ɔ  əɌɗɔɣɔɑ mts əɑ  

Ɂ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɎɧɫɎɗɑəɚ. 

ȼɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑɐɚɎɌəɔɕ.  

ȹɌ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ Ɏ 2-ɡ ɛɜɚɑɖɢɔɫɡ ɘɫɏɖɔɑ ɞɖɌəɔ 

əɑ ɔɓɘɑəɑəɧ, ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞɑɕ ɝɖɑɗɑɞɌ əɑ 

ɎɧɫɎɗɑəɚ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɜɌɝɤɔɜɑəɔɑ ɓɌɐəɑ-

Ɏɑɜɡəɑɏɚ ɝɜɑɐɚɝɞɑəɔɫ ɐɚ 5,0 ɝɘ. ȹɌ ɟɜɚɎəɑ IV 

ɘɑɒɜɑɍɑɜɨɫ ɝɗɑɎɌ ɗɔəɑɕəɧɕ ɠɔɍɜɚɓ. ȷɑɏɚɣəɧɕ 

ɜɔɝɟəɚɖ ɠɔɍɜɚɓəɚ ɔɓɘɑəɑə. ȶɚɜəɔ  ɝɞɜɟɖɞɟɜ-

əɧɑ. ȶɟɛɚɗɌ ɐɔɌɠɜɌɏɘɧ ɜɌɝɛɚɗɚɒɑəɧ ɚɍɧɣəɚ, 

ɖɚəɞɟɜɧ ɜɚɎəɧɑ. Ƚɔəɟɝɧ ɝɎɚɍɚɐəɧɑ. Ⱦɑəɨ ɝɜɑ-

ɐɚɝɞɑəɔɫ əɑ ɝɘɑɥɑəɌ, əɑ ɜɌɝɤɔɜɑəɌ. Ƚɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɌɫ ɞɑəɨ Ɏ ɛɜɑɐɑɗɌɡ ɎɚɓɜɌɝɞəɧɡ ɔɓɘɑəɑ-

əɔɕ. ȳɌɖɗɪɣɑəɔɑ: ȺɍɜɌɓɚɎɌəɔɑ Ɏɑɜɡəɑɏɚ ɝɜɑɐɚ-

ɝɞɑəɔɫ. ȷɔəɑɕəɧɕ ɠɔɍɜɚɓ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ. 

ȰɌɗɑɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼȾ ɝ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ (ɜɔɝ. 1) ȹɌ ɛɚɗɟɣɑəəɧɡ Ⱦ1 ɔ Ⱦ2 

ɔɓɚɍɜɌɒɑəɔɫɡ ɛɚ ɝɞɌəɐɌɜɞəɚɕ ɔ ɝɛɑɢɔɌɗɨəɚɕ 

ɛɜɚɏɜɌɘɘɌɘ  ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɕ ɖɔɠɚɓ ɝɏɗɌɒɑə, 

ɚɝɨ ɝɚɡɜɌəɑəɌ. ȾɑɗɌ ɛɚɓɎɚəɖɚɎ ɔ ɠɚɜɘɑəəɧɑ 

ɩɗɑɘɑəɞɧ Th1-Th3 ɐɑɠɚɜɘɔɜɚɎɌəɧ, ɎɧɝɚɞɌ ɞɑɗɌ 

Th2 ɞɚɞɌɗɨəɚ ɝəɔɒɑəɌ, ɟɖɌɓɌəəɧɑ ɖɚɝɞəɧɑ 

ɝɞɜɟɖɞɟɜɧ ɝ ɔɓɚɔəɞɑəɝɔɎəɧɘ ȸȼ-ɝɔɏəɌɗɚɘ ɓɌ 

ɝɣɑɞ ɛɚɗɔɢɔɖɗɔɣəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɣɑɞɖɔɘɔ 

ɖɚəɞɟɜɌɘɔ, ɌɖɝɔɌɗɨəɧɑ ɜɌɓɘɑɜɧ- 40ɡ53ɘɘ, Ɏɧ-

ɝɚɞɚɕ- 34ɘɘ. ȺɞɘɑɣɌɑɞɝɫ ɐɑɝɞɜɟɖɢɔɫ ɛɚɛɑɜɑɣ-

əɧɡ ɚɞɜɚɝɞɖɚɎ Th1, Th2, ɖɚɘɛɜɑɝɝɔɫ ɛɚɓɎɚəɚɣ-

əɚɏɚ ɖɌəɌɗɌ ɔ ɝɛɔəəɚɏɚ ɘɚɓɏɌ əɌ ɟɜɚɎəɑ Th1-

Th3 ɝ ɐɔɝɗɚɖɌɢɔɑɕ ɛɚɝɗɑɐəɑɏɚ ɖ ɗɑɎɚɕ ɝɞɑəɖɑ 

ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ, ɛɜɚɜɌɝɞɌəɔɑ ɚɍɜɌɓɚɎɌəɔɫ 

Ɏ ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɧɑ ɘɫɏɖɔɑ ɞɖɌəɔ ɔ ɛɗɑɎɜɌɗɨ-

əɧɑ ɛɚɗɚɝɞɔ ɝ ɐɎɟɡ ɝɞɚɜɚə (ɜɔɝ.2). Ȼɚɝɗɑ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɝɔɏəɌɗ ɐɌəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ 

ɜɌɎəɚɘɑɜəɚ ɛɚɎɧɤɌɑɞɝɫ. ȽɟɍɡɚəɐɜɌɗɨəɧɕ 

ɝɖɗɑɜɚɓ ɔ əɑɍɚɗɨɤɔɑ ɖɜɌɑɎɧɑ ɚɝɞɑɚɠɔɞɧ ɓɌɘɧ-

ɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔəɚɖ ɞɑɗ ɛɚɓɎɚəɖɚɎ ɔɝɝɗɑɐɟɑ-

ɘɚɏɚ ɚɞɐɑɗɌ. ȯɜɧɒɔ Ʉɘɚɜɗɫ ɖɌɟɐɌɗɨəɧɡ ɚɞɐɑ-

ɗɚɎ ɞɑɗ Th9, Th11, ɏɗɟɍɔəɚɕ 6-7ɘɘ. ȾɑɗɌ ɚɝɞɌɗɨ-

əɧɡ ɛɚɓɎɚəɖɚɎ ɝ ɣɑɞɖɔɘɔ  ɖɚəɞɟɜɌɘɔ, ȸȼ-

ɝɔɏəɌɗ ɖɚɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɞɑɗ ɛɚɓɎɚəɖɚɎ ɔɝɝɗɑ-

ɐɟɑɘɚɏɚ ɚɞɐɑɗɌ əɑɜɌɎəɚɘɑɜəɚ ɛɚɎɧɤɑə Ɏ Ⱦ1 ɔ 

Ⱦ2 ɓɌ ɝɣɑɞ ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ.  ȸɑɒɛɚɓɎɚəɖɚɎɧɑ ɔ ɜɑɍɑɜəɚ-

ɛɚɛɑɜɑɣəɧɑ ɝɟɝɞɌɎɧ əɑɜɌɎəɚɘɑɜəɚ ɝɟɒɑəɧ, ɝɟ-

ɝɞɌɎəɧɑ ɛɚɎɑɜɡəɚɝɞɔ ɝ ɛɜɔɓəɌɖɌɘɔ ɝɟɍɡɚə-

ɐɜɌɗɨəɚɏɚ ɝɖɗɑɜɚɓɌ. ȮɧɝɚɞɌ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ 

ɐɔɝɖɚɎ ɔɝɝɗɑɐɟɑɘɚɏɚ ɚɞɐɑɗɌ əɑ ɝəɔɒɑəɌ, ɝɞɜɟɖ-

ɞɟɜɌ əɑɜɌɎəɚɘɑɜəɚ ɐɑɏɔɐɜɌɞɔɜɚɎɌəɌ. ȳɌɖɗɪɣɑ-

əɔɑ: Ȼɚ ȸȼ-ɖɌɜɞɔəɑ ɍɚɗɨɤɑ ɐɌəəɧɡ ɓɌ ɡɚɜɐɚɘɟ 

ɞɑɗ Th1, Th2 ɛɚɓɎɚəɖɚɎ, ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ Ɏ 

ɛɚɓɎɚəɚɣəɧɕ ɖɌəɌɗ ɔ ɖɚɘɛɜɑɝɝɔɑɕ ɝɛɔəəɚɏɚ 

ɘɚɓɏɌ, Ɏ ɓɌɐəɑɑ ɝɜɑɐɚɝɞɑəɔɑ. Susp. ɔəɎɌɓɔɫ Ɏ 

ɛɔɥɑɎɚɐ. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɛɜɚɢɑɝ-

ɝɚɎ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɝɢɔəɞɔɏɜɌɠɔɫ ɝɖɑɗɑɞɌ. Ȼɜɔ 

ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɔ ɝɖɑɗɑɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɔɠ-

ɠɟɓəɚ-əɑɜɌɎəɚɘɑɜəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɜɑɛɌɜɌɞɌ 

Ɏ ɛɚɓɎɚəɚɣəɔɖɑ, ɚɞɘɑɣɌɪɞɝɫ ɘɑɗɖɔɑ ɚɣɌɏɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ əɌɖɚɛɗɑəɔɫ ɜɌɐɔɚɠɌɜɘɌɢɑɎɞɔɣɑ-

ɝɖɚɏɚ ɛɜɑɛɌɜɌɞɌ (ȼɀȻ) Ɏ ɞɑɗɑ Th2 (126%), ɛɑ-

ɜɑɐəɑɘ ɚɞɜɑɓɖɑ 6 ɜɑɍɜɌ ɝɛɜɌɎɌ (150%), ɛɑɜɑɐ-

əɔɡ ɚɞɜɑɓɖɌɡ 6,7,8 ɜɑɍɑɜ ɝɗɑɎɌ (291-261 -138%), 

ɛɜɌɎɚɘ ɛɚɐɎɓɐɚɤəɚ-ɖɜɑɝɞɢɚɎɚɘ ɝɚɣɗɑəɑəɔɔ (ɐɚ 

155%)   -  Ɏɑɜɚɫɞəɚ  ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ  ɡɌɜɌɖɞɑɜɌ,  

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.  ȸȼȾ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ɍ - Ⱦ2 Ȯȴ ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ;  

ɍ - Ⱦ1 Ȯȴ ɛɚɝɗɑ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. ȺɞɘɑɣɌɑɞɝɫ ɜɌɎəɚɘɑɜəɚɑ ɟɝɔɗɑəɔɑ ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɚɍɜɌɓɚɎɌəɔɫ. 
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ɠɌɖɞ ɞɜɌɎɘɧ ɚɞɜɔɢɌɑɞ. ȳɌɖɗɪɣɑəɔɑ: ȺɣɌɏɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɕ ɏɔɛɑɜɠɔɖɝɌɢɔɔ Ɏ ɞɑɗɑ Th 2, 6 ɜɑ-

ɍɜɌ ɝɛɜɌɎɌ, 6,7,8 ɜɑɍɜɌ ɝɗɑɎɌ, ɛɜɌɎɚɏɚ ɛɚɐ-

Ɏɓɐɚɤəɚ-ɖɜɑɝɞɢɚɎɚɏɚ ɝɚɣɗɑəɑəɔɫ ɝɛɑɢɔɠɔɣɑ-

ɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȰɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɡɚɜɐɚɘɟ ɛɚɓɎɚəɚɣəɔ-

ɖɌ ɝɗɑɐɟɑɞ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɝ ɡɚəɐɜɚɝɌɜɖɚɘɌ-

ɘɔ, ɚəɔ ɞɌɖɒɑ ɘɚɏɟɞ ɗɚɖɌɗɔɓɚɎɌɞɨɝɫ Ɏ ɩɞɔɡ ɘɑ-

ɝɞɌɡ. Ⱥɐəɚɕ ɔɓ ɚɞɗɔɣɔɞɑɗɨəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ 

ɝɌɜɖɚɘ ɫɎɗɫɑɞɝɫ ɐɑɝɞɜɟɖɢɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɣɞɚ 

ɐɗɫ əɑɐɔɠɠɑɜɑəɢɔɜɟɑɘɚɕ ɡɚɜɐɚɘɧ əɑ ɝɚɎɝɑɘ 

ɡɌɜɌɖɞɑɜəɧɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɛɜɔɓəɌɖ. Ɂɔ-

ɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɚɛɟɡɚɗɔ ɝɎɫɓɌəɚ ɝ ɍɚɗɨ-

ɤɔɘɔ ɜɔɝɖɌɘɔ ɛɚɝɗɑɚɛɑɜɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ 

ɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ əɑɎɚɓɘɚɒəɚɝɞɨɪ ɜɌɐɔɖɌɗɨəɚɕ 

ɜɑɓɑɖɢɔɔ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ 

ɛɚɓɎɚɗɫɑɞ ɟɎɑɗɔɣɔɞɨ ɛɑɜɔɚɐ ɒɔɓəɔ ɞɌɖɔɡ ɛɌɢɔ-

ɑəɞɚɎ ɔ ɛɚɜɚɕ ɩɞɚ ɑɐɔəɝɞɎɑəəɧɕ ɘɑɞɚɐ ɗɑɣɑəɔɫ 

ɝɛɔəɌɗɨəɧɡ ɡɚɜɐɚɘ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȰɌəəɧɕ ɖɗɔəɔɣɑɝɖɔ ɛɜɔɘɑɜ ɐɑɘɚəɝɞɜɔɜɟ-

ɑɞ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɟɪ ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɛɜɚɔɝ-

ɡɚɒɐɑəɔɪ ɚɛɟɡɚɗɨ ɛɚɓɎɚəɚɣəɔɖɌ. Ⱦɜɟɐəɚɝɞɨ Ɏ 

ɜɌəəɑɘ ɎɧɫɎɗɑəɔɔ ɚɛɟɡɚɗɔ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɍɑɝ-

ɝɔɘɛɞɚɘəɚɘ ɑɬ ɞɑɣɑəɔɔ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ 

ɜɚɝɞɌ. Ȼɜɔɚɜɔɞɑɞəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ 

ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘ Ɏɑ-

ɥɑɝɞɎɚɘ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ 

ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɝ 

ɐɜɟɏɔɘɔ ɖɚɝɞəɧɘɔ ɚɛɟɡɚɗɫɘɔ. ȽɢɔəɞɔɏɜɌɠɔɪ 

ɝɖɑɗɑɞɌ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɫɞɨ ɐɗɫ ɎɧɫɎɗɑəɔɫ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɔ ɚɢɑəɖɔ ɞɫɒɑɝɞɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. 
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ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2.  ȸȼȾ, ɌɖɝɔɌɗɨəɌɫ ɔ ɖɚɜɚəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ɍ - Ⱦ1 Ȯȴ ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ;  

ɍ - Ⱦ1 Ȯȴ ɖɚɜɚəɌɜəɌɫ ɛɜɚɑɖɢɔɫ. ȺɞɘɑɣɌɑɞɝɫ ɜɌɎəɚɘɑɜəɧɕ ɜɚɝɞ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɧɑ ɚɍɗɌɝɞɔ. 
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ȻȼȺɄȷȺȱ, ȹȬȽȾȺɋɅȱȱ ȴ ȭȿȰȿɅȱȱ  ȿȷɈȾȼȬȳȮȿȶȺȮȺȵ  

ȰȴȬȯȹȺȽȾȴȶȴ Ȯ ȿȼȺȷȺȯȴȴ 

 

ȬɘɚɝɚɎ Ȭ.Ȯ. 
 

Ɍɖɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ əɑɝɑɞ Ɏ ɝɑɍɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ? ȶɌɖɚɎɌ ɔɝɞɚɜɔɫ ɐɌəəɚɏɚ ɘɑɞɚɐɌ Ɏ ɟɜɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ? ȶɌɖɔɑ Ɏɔɐɧ 

ɩɡɚɏɜɌɠɔɔ ɛɜɔɘɑəɫɪɞɝɫ Ɏ ɟɜɚɗɚɏɔɔ ɝɑɏɚɐəɫ? ȶɌɖɚɎɌ ɢɑəəɚɝɞɨ əɚɎɧɡ ɘɑɞɚɐɚɎ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ? ȹɌ ɩɞɔ ɔ ɐɜɟɏɔɑ Ɏɚɛɜɚɝɧ ɐɌɑɞ ɚɞɎɑɞ ɝɑɏɚɐəɫɤəɔɕ ɘɌɝɞɑɜ-

ɖɗɌɝɝ ɛɜɚɠɑɝɝɚɜɌ Ȭ.Ȯ. ȬɘɚɝɚɎɌ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɉɡɚɏɜɌɠɔɫ, ɩɡɚɐɚɛɛɗɑɜɚɏɜɌɠɔɫ, ɜɑɞɜɚɏɜɌɐəɌɫ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɌɫ ɟɜɑɞɜɚɝɖɚɛɔɫ, ɠɌɜɘɌɖɚɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɣɑɖ, ɛɚɗɔɛɚ-
ɓɔɢɔɚəɌɫ  ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ  ɩɡɚɢɔɝɞɚɝɖɚɛɔɫ, ɘɔɖɢɔɚəəɌɫ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɢɔɝɞɚ-
ɟɜɑɞɜɚɝɖɚɛɔɫ, ɩəɐɚɗɪɘɔəɌɗɨəɌɫ ɩɡɚɏɜɌɠɔɫ, ɖɚɘɛɜɑɝɝɔɚəəɌɫ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ 
ɩɗɌɝɞɚɏɜɌɠɔɫ, ɏɔɝɞɚɝɖɌəɔɜɚɎɌəɔɑ. 

 

THE PAST, THE PRESENT AND THE FUTURE OF ULTRASOUND IN UROLOGY 

 

Amosov A.V.  
 

hat are the diagnostic possibilities of the ultrasound? What  is the history of this 

method in urology practice? What kinds of ultrasound are suitable in urology t o-

day? What is the value of new ultrasound methods? Current master -class gives 

answers to all these and other questions.  

 

Keywords :  echography, Doppler so nography, retrograde ultrasound ur e-
throscopy, kidneys pharmaco -ultrasonography,  multiple view ultrasound cysto s-
copy, voiding ultrasound cystourethrography, endoluminal ultrasonography, strain 
ultrasound elastography, histoscanning.   
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Ȭ.Ȯ. ȬȸȺȽȺȮ ð  ɛɜɚɠɑɝɝɚɜ, ɓɌɎ. ɚɞɐɑɗɑəɔɑɘ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ȹȴȴ ȿɜɚəɠɜɚɗɚ-

ɏɔɔ ɔ ɜɑɛɜɚɐɟɖɞɔɎəɚɏɚ ɓɐɚɜɚɎɨɫ ɣɑɗɚɎɑɖɌ ȯȭȺȿ ȮȻȺ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ.  

 

 

ȸɌɝɞɑɜ-ɖɗɌɝɝ.  ȻȼȺɄȷȺȱ, ȹȬȽȾȺɋɅȱȱ ȴ ȭȿȰȿɅȱȱ  ȿȷɈȾȼȬȳȮȿȶȺȮȺȵ ȰȴȬȯȹȺȽȾȴȶȴ Ȯ  

ȿȼȺȷȺȯȴȴ 

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

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

ɛɜɑɓɑəɞɌɢɔɫ əɑ ɛɚɕɐɑɞ). 

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

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

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

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

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

Ɏɔɤɟ ɛɑɜɑɡɚɐɌ Ɏ ɛɚɗəɚɩɖɜɌəəɧɕ ɜɑɒɔɘ. 

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

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

 

 

 

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

ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɝɚɏɗɌɝɔɫ ɌɎɞɚɜɚɎ. 

 

Ȱɗɫ ɛɜɚɝɘɚɞɜɌ ɘɌɝɞɑɜ-ɖɗɌɝɝɌ ɛɑɜɑɕɐɔɞɑ əɌ ɝɌɕɞ: 

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

http://get.adobe.com/ru/flashplayer/
https://youtu.be/9js8eZ3c29U
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ȯɑəəɌɐɔɕ ȮɔɖɞɚɜɚɎɔɣ ȼɌɞɚɍɧɗɨɝɖɔɕ 
 

ɌɎ.ɝɑɖɞɚɜɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȹȴȴ ɠɞɔɓɔɚɛɟɗɨɘɚəɚɗɚɏɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɐ.ɘ.ə. ȯ.Ȯ. ȼɌɞɚɍɧɗɨɝɖɔɕ ɛɚɐɏɚɞɚɎɔɗ ɖ ɔɓɐɌəɔɪ ɝɎɚɪ ɖəɔɏɟ: 

çȸɚɕ ɘɔɜ ð ɘɑɐɔɢɔəɌ ɔ əɑ ɞɚɗɨɖɚè, ɏɐɑ ɌɎɞɚɜ, ɛɜɚɜɌɍɚɞɌɎɤɔɕ əɑɝɖɚɗɨɖɚ ɐɑ-

ɝɫɞɖɚɎ ɗɑɞ Ɏ ɛɜɌɖɞɔɣɑɝɖɚɘ ɓɐɜɌɎɚɚɡɜɌəɑəɔɔ, ɛɚɐɜɚɍəɚ ɚɝɞɌəɌɎɗɔɎɌɑɞɝɫ əɌ 

ɛɟɞɔ ɜɌɓɎɔɞɔɫ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ð ɍɌɓɚɎɚɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ əɧəɑɤəɑɕ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ ɛɚɝɗɑɐəɔɑ 40 ɗɑɞ.  

Ⱥɍ ɚɞɐɑɗɨəɧɡ ɩɞɌɛɌɡ ɩɞɚɏɚ ɛɟɞɔ (ɟɝɛɑɤəɧɡ ɔ əɑ ɚɣɑəɨ), ɏɐɑ ɑɘɟ ɝɌɘɚɘɟ ɐɚɎɑ-

ɗɚɝɨ ɍɧɞɨ əɑ ɞɚɗɨɖɚ ɝɎɔɐɑɞɑɗɑɘ, əɚ ɔ ɌɖɞɔɎəɧɘ ɟɣɌɝɞəɔɖɚɘ, ɐɑɗɔɞɝɫ ɝ ɣɔɞɌɞɑɗɫɘɔ 

əɌɤ ɖɚɗɗɑɏɌ, ɎɜɌɣ-ɜɑəɞɏɑəɚɗɚɏ ȯɑəəɌɐɔɕ ȮɔɖɞɚɜɚɎɔɣ ȼɌɞɚɍɧɗɨɝɖɔɕ. 

 
 

 

çȹɔɣɞɚ ɞɌɖ əɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɐɑɕɝɞɎɔɞɑɗɨəɚɝɞɨ, ɖɌɖ ɜɑɌɗɨəɚɝɞɨè 

 

Ⱦɜɟɐəɚɑ Ɏɜɑɘɫ çɍɑɓɎɜɑɘɑəɨɫ 90-ɡè ɔɗɔ ɛɚɐɘɚɝɖɚɎəɚɑ ɀɜɫɓɔəɚ ð ɜɑəɞɏɑəɚɗɚ-

ɏɌɘ ȼɚɝɝɔɔ. 
ȮɝɛɚɘɔəɌɫ ɛɚɝɞɛɑɜɑɝɞɜɚɑɣəɧɑ 90-ɑ ð Ɏɜɑɘɫ ɍɑɓɐɑəɑɒɨɫ, ɍɟɜəɚɏɚ ɖɚɚɛɑɜɌɞɔɎəɚɏɚ 

ɐɎɔɒɑəɔɫ (Ɏ ɞɚɘ ɣɔɝɗɑ ɔ Ɏ ɘɑɐɔɢɔəɑ), ɍɌəɐɔɞɔɓɘɌ ɔ ɎɚɜɚɎɝɞɎɌ, ɛɜɔɣɬɘ ɛɚ-ɖɜɟɛəɚɘɟ, 

əɑɎɚɗɨəɚ ɓɌɐɟɘɧɎɌɑɤɨɝɫ ð Ɍ ɣɞɚ ɒɑ ɩɞɚ ɍɧɗɌ ɓɌ ɛɑɜɑɝɞɜɚɕɖɌ, ɛɚɜɚɐɔɎɤɌɫ ɝɘɟɞəɧɑ 90-
ɑ. ȳɌ ɛɜɚɤɑɐɤɔɑ ɍɚɗɑɑ ɣɑɘ 20 ɗɑɞ ɝ əɌɣɌɗɌ ɛɜɑɚɍɜɌɓɚɎɌəɔɫ ɝɚɎɑɞɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɝɞɜɌəɌ 

ɞɌɖ ɔ əɑ əɌɤɗɌ ɔɝɞɚɜɔɣɑɝɖɚɏɚ ɛɟɞɔ, ɌɐɑɖɎɌɞəɚ ɝɎɚɑɘɟ ɝɌɘɚɝɚɓəɌəɔɪ, əɑ ɛɚɝɞɜɚɔɗɌ əɔ 

əɌɢɔɚəɌɗɨəɚɕ ɘɚɐɑɗɔ ɩɖɚəɚɘɔɖɔ, əɔ əɌɢɔɚəɌɗɨəɚɕ ɘɚɐɑɗɔ ɐɑɘɚɖɜɌɞɔɔ. Ȭ ɍɧɗɌ ɗɔ ɩɞɌ 

ɛɑɜɑɝɞɜɚɕɖɌ? ȱɝɗɔ ɍɧ ȯɚɜɍɌɣɬɎ ɐɑɕɝɞɎɔɞɑɗɨəɚ ɡɚɞɑɗ ɛɑɜɑɝɞɜɚɕɖɔ, ɞɚ ɚə ɍɧ ɑɬ ɛɜɚɎɚ-

ɐɔɗ, əɚ ɚə Ɏɬɗ ɝɞɜɌəɟ ɖ ɞɚɘɟ ɘɚɘɑəɞɟ, ɣɞɚɍɧ Ɏɘɑɝɞɚ çɍɚɗɨɤɑ ɝɚɢɔɌɗɔɓɘɌè ɝɐɌɞɨ ɝɚɢɔɌ-

ɗɔɓɘ Ɏɚɚɍɥɑ. Ⱥɖɞɫɍɜɨ 1917-ɏɚ ɜɌɓɜɟɤɔɗ ɜɚɝɝɔɕɝɖɟɪ ɔɘɛɑɜɔɪ, ɛɑɜɑɝɞɜɚɕɖɌ ɜɌɓɜɟɤɔɗɌ 
ȽɚɎɑɞɝɖɔɕ Ƚɚɪɓ. ȸɧ ɝɘɚɞɜɑɗɔ əɌ ȯɚɜɍɌɣɬɎɌ ɔ ɐɟɘɌɗɔ: əɌɖɚəɑɢ-ɞɚ ɛɜɔɤɬɗ ɘɚɗɚɐɚɕ 

ɩəɑɜɏɔɣəɧɕ ɜɟɖɚɎɚɐɔɞɑɗɨ. ȹɔ ɟ ɖɚɏɚ ɘɧɝɗɔ əɑ ɍɧɗɚ, ɣɞɚ ɩɞɚ əɌɣɌɗɚ ɖɚəɢɌ ð əɌɣɌɗɚ ɖɌ-

ɛɔɞɌɗɔɓɘɌ, Ɏɘɑɝɞɑ ɝ ɖɚɞɚɜɧɘ əɑ ɝɞɌəɑɞ ɝɞɜɌəɧ. ȰɚɖɗɌɐ ȯɚɜɍɌɣɬɎɌ ɖ 70-ɗɑɞɔɪ ɝɚɎɑɞ-

ɝɖɚɕ ɎɗɌɝɞɔ Ɏ 1987 ɏɚɐɟ əɌɓɧɎɌɗɝɫ çȺɖɞɫɍɜɨ ɔ ɛɑɜɑɝɞɜɚɕɖɌ: ɜɑɎɚɗɪɢɔɫ ɛɜɚɐɚɗɒɌɑɞɝɫè. 

ȹɔ ɚ ɖɌɖɚɘ ɖɌɛɔɞɌɗɔɓɘɑ ɚə əɑ ɏɚɎɚɜɔɗ, ɔ Ɏɝɑ Ɏɚɝɛɜɔəɫɗɔ, ɣɞɚ ɩɞɚ ɖɟɜɝ əɌ ɟɗɟɣɤɑəɔɑ 
ɒɔɓəɔ. 

ȼɑɠɚɜɘɔɜɚɎɌɞɨ ɝɚɢɔɌɗɔɓɘ Ɏ ȽȽȽȼ ɍɧɗɚ əɑɚɍɡɚɐɔɘɚ. ȶɌɖ? Ȯɔɐɔɘɚ ɛɟɞɬɘ ɡɚɜɚɤɚ 

ɛɜɚɐɟɘɌəəɚɏɚ, əɑɝɛɑɤəɚɏɚ ɎɎɚɐɌ ɩɗɑɘɑəɞɚɎ ɜɧəɖɌ, əɚ ɟɒ əɔɖɌɖ əɑ ɓɌ ɝɣɬɞ ɛɚɞɑɜɔ ɝɚ-

ɢɔɌɗɨəɧɡ ɐɚɝɞɔɒɑəɔɕ. ȶɔɞɌɕ ɞɚɘɟ ɛɚɐɞɎɑɜɒɐɑəɔɑ.  ȱɏɚ ɖɚɘɛɌɜɞɔɫ ɟɒɑ 36 ɗɑɞ ɟɝɛɑɤəɚ 

ɝɞɜɚɔɞ ɩɖɚəɚɘɔɖɟ, ɝɚɣɑɞɌɪɥɟɪ ɛɗɌə ɔ ɜɧəɚɖ. Ȯɚɞ ɏɐɑ ɜɑɌɗɨəɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɔɐɬɞ ɝɎɚ-

ɔɘ ɣɑɜɑɐɚɘ. ȿ əɌɝ ɛɜɌɎɐɌ ɐɌɎəɚ əɑɞ ɞɌɖɚɏɚ Ȱɩə ȽɫɚɛɔəɌ, Ɍ ɟ əɔɡ ɍɧɗ. Ⱥəɔ ɟɖɚɜɫɪɞ 
ȸɌɚ ɓɌ 30% ɐɚɛɟɥɑəəɧɡ ɚɤɔɍɚɖ, Ɍ ɘɧ ȽɞɌɗɔəɌ ð ɓɌ Ɏɝɬ. ȽɔəɏɌɛɟɜɝɖɔɕ ȽɞɌɗɔə ȷɔ ȶɟɌə 
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Ɋ ɍɚɗɨɤɑ ɛɚɗɟɎɑɖɌ ɖɚəɝɞɜɟɔɜɚɎɌɗ ɝɚɎɑɜɤɑəəɚ əɚɎɚɑ ɐɗɫ Ȭɓɔɔ ɔ Ɏɝɑɏɚ ɝɚɎɜɑɘɑəəɚɏɚ 
ɘɔɜɌ çɏɚɝɟɐɌɜɝɞɎɚ ɍɟɐɟɥɑɏɚè ð ȽɔəɏɌɛɟɜ. ȻɜɌɎɐɌ ȽɞɌɗɔə ɍɧɗ ɖɚɘɘɟəɔɝɞɚɘ, Ɍ ɏɚɝɛɚɐɔə 

Ɋ ɜɧəɚɣəɔɖɚɘ. 

éȰɌ ɛɜɔ ɝɚɢɔɌɗɔɓɘɑ əɑ ɞɚɗɨɖɚ ɖɚɗɍɌɝɧ, ɘəɚɏɚ ɣɑɏɚ əɑ ɍɧɗɚé ȹɑ ɍɧɗɚ ɖɝɞɌɞɔ ɔ 

100 ɝɑɘɑɕ, ɎɗɌɐɑɪɥɔɡ 30% ɍɚɏɌɞɝɞɎɌ əɌɤɑɕ ɝɞɜɌəɧ, ɘɌɤɔə ɟ ɗɪɐɑɕ ɍɧɗɚ ɏɚɜɌɓɐɚ 

ɘɑəɨɤɑ -= ɩɞɚ ɛɜɌɎɐɌ. ȹɚ ɛɜɔ ɩɞɚɘ ɚəɔ əɑ ɏɔɍɗɔ Ɏ ɍɌəɐɔɞɝɖɔɡ ɜɌɓɍɚɜɖɌɡ, əɌɜɖɚɘɌəɧ 
əɑ ɐɚɡɗɔ ɞɧɝɫɣɌɘɔ ɔ ɍɜɌɞɝɖɔɑ əɌɜɚɐɧ əɑ ɍɔɗɔ ɐɜɟɏ ɐɜɟɏɟ ɘɚɜɐɧ əɌ ɟɗɔɢɌɡ. Ƚɛɟɞəɔɖɔ 

ɓɌɛɟɝɖɌɗɔ Ɏ ɖɚɝɘɚɝ, ɓɌɎɚɐɧ əɚɎɧɑ ɝɞɜɚɔɗɔ, ɖəɔɒɖɔ ɣɔɞɌɗɔ! ȴ ɖɔəɚ ɝɘɚɞɜɑɗɔ ɡɚɜɚɤɑɑ. 

Ȭ Ɏ 90-ɑ ɜɌɓɎɌɗɔɗɔ ɝɞɜɌəɟ, ɛɚɞɑɜɫɗɔ ɞɜɑɞɨ ɞɑɜɜɔɞɚɜɔɔ, ɚɛɚɗɚɎɔəɔɗɔ əɌɝɑɗɑəɔɑ ɔ Ɏɝɬ 

ɩɞɚ ð ɓɌ ɖɟɝɚɖ ɖɚɗɍɌɝɧ? ȷɟɣɤɑ ɍɧ ɖɚɗɍɌɝɟ əɚɜɘɌɗɨəɟɪ Ɏɧɛɟɝɞɔɗɔ ð ɩɞɚ ɏɚɜɌɓɐɚ ɛɚɗɑɓ-

əɑɑ, ɣɑɘ ɏɚɝɟɐɌɜɝɞɎɚ ɜɟɤɔɞɨ. 

Ȼɚ ɛɟɞɔ ɝɚɢɔɌɗɔɓɘɌ ɔɐɬɞ ɄɎɑɢɔɫ. Ȭ ɛɚɣɑɘɟ ɟ əɌɝ ɝɚɢɔɌɗɔɓɘ əɑ ɛɚɗɟɣɌɑɞɝɫ? Ƀɔ-
ɞɌɞɨ ɖɌɜɗɌ ȸɌɜɖɝɌ əɌɐɚ. Ȼɚ ɑɏɚ ɛɜɚɏəɚɓɌɘ ɜɑɎɚɗɪɢɔɫ ɐɚɗɒəɌ ɍɧɗɌ ɛɜɚɔɓɚɕɞɔ ɗɔɍɚ Ɏ 

ȯɑɜɘɌəɔɔ, ɗɔɍɚ Ɏɚ ɀɜɌəɢɔɔ, ɗɔɍɚ Ɏ Ȭəɏɗɔɔ ð əɌɔɍɚɗɑɑ ɜɌɓɎɔɞɧɡ ɞɚɏɐɌ ɝɞɜɌəɌɡ. 

ȿ əɌɝ ɒɑ ɩɞɚ ɐɑɗɚ əɑɘəɚɏɚ ɟɝɖɚɜɔɗɔ. ȴ ɛɚɞɚɘ ȴɚɝɔɠɟ ȮɔɝɝɌɜɔɚəɚɎɔɣɟ ɛɜɔɤɗɚɝɨ 

ɐɚɗɏɚ ɜɌɍɚɞɌɞɨ, ɔəɚɏɐɌ əɑ ɝɚɎɝɑɘ ɛɚɗɔɞɖɚɜɜɑɖɞəɧɘɔ ɘɑɞɚɐɌɘɔ, ɣɞɚɍɧ ɗɔɖɎɔɐɔɜɚɎɌɞɨ 

ɔɝɞɚɜɔɣɑɝɖɚɑ ɚɞɝɞɌɎɌəɔɑ. ɄɟɞɖɌ ɗɔ ð ɛɜɔəɫɞɨ ɝɞɜɌəɟ ɝ ɝɚɡɚɕ, Ɍ ɚɝɞɌɎɔɞɨ ɑɬ ɝ Ɍɞɚɘəɚɕ 

ɍɚɘɍɚɕ. ȹɚ ɞɚ, ɣɞɚ ɎɧɍɜɌəəɧɕ ɛɟɞɨ Ɏ 1917 ɏ. ɍɧɗ ɛɜɌɎɔɗɨəɧɘ, ɐɗɫ ɘɑəɫ əɑ ɛɚɐɗɑɒɔɞ 
ɝɚɘəɑəɔɪé 

éȮ 90-ɑ ɩɗɑɖɞɜɚəəɚɑ ɀɜɫɓɔəɚ (ȸɚɝɖɚɎɝɖɌɫ ɚɍɗɌɝɞɨ) ɞɚɒɑ ɚɖɌɓɌɗɚɝɨ Ɏ ɞɫɒɬɗɚɘ 

ɛɚɗɚɒɑəɔɔ: əɑɖɚɏɐɌ ɔɓɎɑɝɞəɧɑ, ɝ əɑɘɑɜɑəɧɘ ɠɔəɌəɝɔɜɚɎɌəɔɑɘ ɞɌɖɔɑ əɌɟɣəɚ-

ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɑ ɚɍɦɑɐɔəɑəɔɫ ɖɌɖ çȴɝɞɚɖè, çȻɗɌɞɌəè, çɂɔɖɗɚəè ɔ ɐɜɟɏɔɑ Ɏ ɚɐəɚɣɌɝɨɑ 

ɝɎɑɗɔ ɝɎɚɪ ɐɑɫɞɑɗɨəɚɝɞɨ ɖ əɟɗɪ. ȹɚɎɚɑ ɜɟɖɚɎɚɐɝɞɎɚ ɝɞɜɌəɧ Ɏ ɞɚɞ ɘɚɘɑəɞ ɟɖɜɑɛɗɑəɔɑ 
ɜɌɖɑɞəɚ-ɫɐɑɜəɚɏɚ ɥɔɞɌ ȼɚɐɔəɧ əɌ ɓɑɘɗɑ, Ɏ əɑɍɑɝɌɡ ɔ ɛɚɐ Ɏɚɐɚɕ ɛɑɜɑɝɞɌɗɚ ɔəɞɑɜɑɝɚ-

ɎɌɞɨ, Ɍ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɛɜɑɖɜɌɞɔɗɚɝɨ ɔ ɠɔəɌəɝɔɜɚɎɌəɔɑ. ȸəɚɏɚ ɞɚɏɐɌ ɜɟɖɚɎɚɐɔɞɑɗɑɕ 

ɚɞɐɑɗɚɎ ɔ ɚɞɐɑɗɑəɔɕ ɛɜɑɐɛɜɔɫɞɔɕ ɏɚɜɚɐɌ ɛɚɫɎɔɗɚɝɨ Ɏ ɘɚɬɘ ɖɌɍɔəɑɞɑ ɀɜɫɓɔəɝɖɚɕ ɂȯȭ ɝ 

ɜɌɓəɚɏɚ ɜɚɐɌ ɛɜɑɐɗɚɒɑəɔɫɘɔ ɣɞɚ-ɞɚ ɜɌɓɜɌɍɚɞɌɞɨ ɐɗɫ ɘɑɐɔɢɔəɧ. 

Ȼɚɣɑɘɟ Ɏ ɘɚɬɘ? ȰɌ ɛɚɞɚɘɟ ɣɞɚ ɫ ɍɚɗɨɤɑ Ɏɝɑɡ Ɏ 70-ɑ, əɌɣɌɗɚ 80-ɡ ɡɚɐɔɗ ɛɚ ɛɜɑɐ-

ɛɜɔɫɞɔɫɘ ɏɚɜɚɐɌ ɝ ɛɜɑɐɗɚɒɑəɔɫɘɔ ɟɗɟɣɤɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɜɑəɞɏɑəɚɎ-
ɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɓɌ ɝɣɬɞ əɚɎɧɡ ɩɗɑɖɞɜɚəəɧɡ ɜɌɓɜɌɍɚɞɚɖ. ȻɚəɔɘɌəɔɑ ɫ ɎɝɞɜɑɣɌɗ əɑ 

Ɏɑɓɐɑ. Ȭ ɞɑɛɑɜɨ Ɏɝɛɚɘəɔɗɔ. Ⱥɣɑəɨ ɩɞɔɘ ɜɟɖɚɎɚɐɔɞɑɗɫɘ ɡɚɞɑɗɚɝɨ ɝɚɡɜɌəɔɞɨ ɝɎɚɔ ɖɚɗɗɑɖ-

ɞɔɎɧ, ɓɌɜɛɗɌɞɧ ɔ çɚɞɝɌɝɧɎɌɞɨè ɔɓ ɘɑɐɔɢɔəɧ ɞɌɖɒɑ, ɖɌɖ ɚəɔ ɩɞɚ ɐɑɗɌɗɔ ɝ ȮȻȶ. 

ɋ Ɏɝɑɡ ɎəɔɘɌɞɑɗɨəɚ ɎɧɝɗɟɤɌɗ, Ɍ ɛɚɞɚɘ ɝɖɌɓɌɗ: çȿɎɌɒɌɑɘɧɑ, Ɏɝɬ, ɣɞɚ Ɏɧ ɝɚɍɔɜɌɑ-

ɞɑɝɨ ɜɌɓɜɌɍɌɞɧɎɌɞɨ, ɟɒɑ ɐɌɎəɚ ɜɌɓɜɌɍɚɞɌɗɔ ɔ ɎɧɛɟɝɖɌɪɞ ɞɌɖɔɑ ɠɔɜɘɧ ɖɌɖ çSiemensè, 
çPhilipsè, çGeneral Electricè, çToshibaè ɔ ɐɜɟɏɔɑ. ȼɑɣɨ ɝɑɏɚɐəɫ ɘɚɒɑɞ ɔɐɞɔ ɞɚɗɨɖɚ çɚɍ ɚɞɜɑ-

ɘɚəɞɔɜɚɎɌɞɨè ɔ çɚɍ ɝɐɑɗɌɞɨè ɞɚ, ɣɞɚ ɜɌɓɜɌɍɚɞɌəɚ, əɚ ɝɐɑɗɌɞɨ ɐɑɤɑɎɗɑ, ɣɑɘ ɓɌ ɜɟɍɑɒɚɘ ɔ 

ɚɞəɚɝɔɞɑɗɨəɚ ɖɌɣɑɝɞɎɑəəɚ (ɝɚɚɞəɚɤɑəɔɑ ɢɑəɌ-ɖɌɣɑɝɞɎɚ ɐɚɗɒəɚ ɍɧɞɨ ɝɚɍɗɪɐɑəɚ). Ȼɚɗɟ-

ɣɌɞɨ ɒɑ ɓɌ ɜɌɓɜɌɍɚɞɖɟ ɟɒɑ ɜɌɓɜɌɍɚɞɌəəɚɏɚ Ɏ ɘɑɐɔɢɔəɑ, ɞɌɖɒɑ ɖɌɖ ɝ ȮȻȶ, əɑ ɛɚɗɟɣɔɞɝɫ. 

Ⱥɞ ɞɚɏɚ Ɏɧ ɞɌɖ ɡɚɜɚɤɚ ɒɔɗɔ Ɏ ɝɎɚɬ Ɏɜɑɘɫ, ɣɞɚ ɘɧ ɒɔɗɔ ɡɟɒɑ. ȸɑɐɔɢɔəɌ ɔ ɚɍɜɌɓɚɎɌəɔɑ 

ɎɝɑɏɐɌ ɠɔəɌəɝɔɜɚɎɌɗɔɝɨ ɛɚ ɚɝɞɌɞɚɣəɚɘɟ ɛɜɔəɢɔɛɟ ð ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɍɚɗɨɤɔɡ ɐɑəɑɏ 
ɓɐɑɝɨ əɑ ɍɟɐɑɞè. 

ȸəɚɏɔɑ ɛɚɖɔəɟɗɔ ɘɚɕ ɖɌɍɔəɑɞ ɚɍɔɒɑəəɧɘɔ, ɜɌɓɚɣɌɜɚɎɌəəɧɘɔ, əɑ ɘɑəɑɑ ɜɌɓɚ-

ɣɌɜɚɎɌəəɧɘ ɍɧɗ ɔ ɫ. ȺɣɑɜɑɐəɌɫ ɘɚɫ ɝɞɌɞɨɫ Ɏ çȸɑɐɔɢɔəɝɖɚɕ ɏɌɓɑɞɑè ɝ ɚɛɞɔɘɔɝɞɔɣəɧɘ 

əɌɓɎɌəɔɑɘ çȰɑɗɌɞɨ ɍɧɗɚ əɑɣɑɏɚ ð əɌɐɚ ɍɧɗɚ ɒɔɞɨè ɛɜɚɓɎɟɣɌɗɌ ɖɌɖ ɏɗɌɝ, Ɏɚɛɔɪɥɑɏɚ Ɏ 

ɛɟɝɞɧəɑ. Ƚɚɝɞɚɫəɔɑ ɝ ɘɑɐɔɢɔəɝɖɚɕ ɞɑɡəɔɖɚɕ Ɏ ɞɑ ɏɚɐɧ əɌɛɚɘɔəɌɗɚ ɝɚɝɞɚɫəɔɑ ɞɬɥɔ ɔɓ 
ɝɞɌɜɚɏɚ ɌəɑɖɐɚɞɌ, ɖɚɞɚɜɟɪ ɓɫɞɨ ɟɍɔɎɌɞɨ əɑ ɝɞɌɗ, Ɍ ɚɞɛɟɝɞɔɗ ɝ ɐɑɝɫɞɚɏɚ ɩɞɌɒɌ əɌ ɝɎɚɍɚ-

ɐɟ. 

ȶ ɍɚɗɨɤɚɘɟ ɝɚɒɌɗɑəɔɪ ɛɔɝɌɗ ɫ ɞɚɏɐɌ, ɝɑɕɣɌɝ, ɣɞɚ əɑ Ɏɚɓɨɘɔ ð Ɏɝɬ ɛɜɚɍɗɑɘɌ ð 

əɑɏɌɞɚɝɖɚɛɧ, ɡɔɘɜɑɌɖɞɔɎɧ, ɛɗɌɝɞɘɌɝɝɚɎɧɑ əɌɖɚəɑɣəɔɖɔ ɐɗɫ ɍɌɜɔɑɎɚɕ ɖɗɔɓɘɧ, ɜɑɓɔəɚ-

Ɏɧɑ ɏɜɟɤɔé ȸɚɒɑɞ ɍɧɞɨ ɖɞɚ-ɞɚ ɔɓ ɖɚɗɗɑɏ ɝɘɚɒɑɞ ɚɜɏɌəɔɓɚɎɌɞɨ Ɏ ɝɎɚɬɘ ɜɑɏɔɚəɑ Ɏɧɛɟɝɖ 

ɝɔɝɞɑɘɧ ɐɗɫ ɐɎɚɕəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɚɝəɚɎəɧɘ ɩɗɑɘɑəɞɚɘ ɖɚɞɚɜɚɕ 
ɫɎɗɫɑɞɝɫ ɚɍɧɣəɌɫ ɞɜɬɡɗɔɞɜɚɎɌɫ ɍɌəɖɌ ɝɚ ɝɛɑɢɔɌɗɨəɚɕ ɖɜɧɤɖɚɕé ȶɜɔɣɌɗ, ɘɚɒəɚ ɝɖɌ-

ɓɌɞɨ, əɌ Ɏɝɪ ȼɚɝɝɔɪ, Ɍ ɏɐɑ ɟɝɗɧɤɌɗɔ? ȻɜɌɎɔɗɨəɚ, ɟ ɝɑɍɫ ɐɚɘɌ, Ɏɚ ɀɜɫɓɔəɚ. 

ȹɑ Ɏɝɑ ɞɚɏɐɌ ɟɤɗɔ ɔɓ ɘɚɑɏɚ ɖɌɍɔəɑɞɌ ɜɌɓɚɣɌɜɚɎɌəəɧɘɔ. ȹɌɛɜɔɘɑɜ, ɘɚɗɚɐɧɑ ɝɚ-

ɞɜɟɐəɔɖɔ çɂɔɖɗɚəɌè ð Ɏɧɛɟɝɖəɔɖɔ ɘɚɝɖɚɎɝɖɔɡ ɎɟɓɚɎ (ȼɚɝɝɔɕɝɖɚɏɚ ɡɔɘɔɖɚ-

ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɔəɝɞɔɞɟɞɌ ɔɘ. Ȱ.ȴ. ȸɑəɐɑɗɑɑɎɌ ɔ ȸɚɝɖɚɎɝɖɚɏɚ ɠɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɚɏɚ 
ɔəɝɞɔɞɟɞɌ) ȸ.ȸ. ȯɟɍɔə ɔ ȸ.Ȯ. ȯɟɥɔə ɚɝɞɌɗɔɝɨ ɔ ɝɛɜɚɝɔɗɔ: çȬ ɣɞɚ ɝɑɏɚɐəɫ əɌɐɚ ɐɑɗɌɞɨ 

ɐɗɫ ɟɗɟɣɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ Ɏ ɝɞɜɌəɑ?è 

 ð ȰɌ əɌɣɌɞɨ ɡɚɞɫ ɍɧ ɝ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɝɜɑɐɝɞɎɌ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɔɥɑ-

ɎɌɜɔɞɑɗɨəɚɏɚ ɞɜɌɖɞɌ ð ɚɞɎɑɞɔɗ ɫ. ð ȹɌ ɛɜɚɞɫɒɑəɔɔ 100 ɗɑɞ ɚəɚ ɞɌɖ ɔ əɑ ɍɧɗɚ ɚɝɎɚɑəɚ 

ɚɞɑɣɑɝɞɎɑəəɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɨɪ, ɔ ɛɜɚɢɔɞɔɜɚɎɌɗ Ɏɧɝɞɟɛɗɑəɔɑ ɞɚɏɐɌɤəɑɏɚ ɛɜɑɓɔɐɑəɞɌ 

ȼɚɝɝɔɕɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɜɌɐɔɚɗɚɏɚɎ ɛɜɚɠɑɝɝɚɜɌ Ȼ.Ȯ. ȮɗɌɝɚɎɌ əɌ ɚɐəɚɘ ɔɓ ɛɜɚɤɑɐɤɔɡ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȶɚəɏɜɑɝɝɚɎ ɜɌɐɔɚɗɚɏɚɎ ȼɚɝɝɔɔ: çȹɑɍɗɌɏɚɛɚɗɟɣəɚ ɚɍɝɞɚɔɞ ɐɑɗɚ ɝ ɖɚəɞɜɌɝɞəɧɘɔ Ɏɑɥɑ-
ɝɞɎɌɘɔ ɐɗɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ. ȻɚɝɞɌɎɗɫ-

ɑɘɧɕ Ɍɛɞɑɣəɧɘ ɟɛɜɌɎɗɑəɔɑɘ ɠɌɜɘɌɖɚɛɑɕəɧɕ ɝɟɗɨɠɌɞ ɍɌɜɔɫ, ɎɧɛɟɝɖɌɑɘɧɕ ɓɌɎɚɐɚɘ Ɏ 

ɏ. ȸɑəɐɑɗɑɑɎɝɖɑ, ɫɎɗɫɑɞɝɫ ɛɚɗɟɠɌɍɜɔɖɌɞɚɘ ɔ əɑ ɟɐɚɎɗɑɞɎɚɜɫɑɞ ɘɑɐɔɖɚ-ɞɑɡəɔɣɑɝɖɔɘ 

ɞɜɑɍɚɎɌəɔɫɘ. ȻɜɚɝɞɌɫ Ɏɚɐəɚ-ɍɌɜɔɑɎɌɫ ɎɓɎɑɝɨ, ɍɑɓ ɟɗɟɣɤɑəɔɫ ɑɬ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɡ 

ɝɎɚɕɝɞɎ, ɐɌɬɞ ɛɗɚɡɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɔɥɑɎɌɜɔɞɑɗɨəɚɏɚ ɞɜɌɖɞɌ, ɣɞɚ ɝəɔɒɌɑɞ ɜɌɓɜɑ-
ɤɌɪɥɟɪ ɝɛɚɝɚɍəɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ əɑ ɚɍɑɝɛɑɣɔɎɌɑɞ ɜɌəəɪɪ 

ɐɔɌɏəɚɝɞɔɖɟ ɓɌɍɚɗɑɎɌəɔɕ. Ȼɚ ɩɞɚɕ ɛɜɔɣɔəɑ ɓɌɛɚɓɐɌɗɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɛɟɡɚɗɑɕ ɒɑɗɟɐɚɣ-

əɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ ɝɚɝɞɌɎɗɫɑɞ 90%, Ɍ ɛɫɞɔɗɑɞəɫɫ ɎɧɒɔɎɌɑɘɚɝɞɨ ɞɌɖɔɡ ɍɚɗɨəɧɡ əɑ 

ɛɜɑɎɧɤɌɑɞ 5%è. 

ȼɑɍɫɞɌ ɛɜɚəɔɖɗɔɝɨ, əɑɝɖɚɗɨɖɚ ɜɌɓ ɛɜɔɝɟɞɝɞɎɚɎɌɗɔ Ɏɚ Ɏɜɑɘɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɒɑɗɟɐɖɌ ɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ Ɏ ɟɝɗɚɎɔɫɡ ɐɎɚɕəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ɖɚə-
ɞɜɌɝɞɔɜɚɎɌəɔɑ ɍɌɜɔɑɎɚɕ ɎɓɎɑɝɨɪ ɝɚɣɑɞɌɑɞɝɫ ɝ Ɏɚɓɐɟɤəɧɘ) ɔ ɟɍɑɐɔɗɔɝɨ Ɏ əɑɐɚɝɞɌɞɖɌɡ 

ɠɌɜɘɌɖɚɛɑɕəɚɏɚ ɝɟɗɨɠɌɞɌ ɍɌɜɔɫ. 

ȰɎɚɕəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɔɏɜɌɑɞ ɏɗɌɎəɟɪ ɜɚɗɨ Ɏ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɛɔɥɑɎɌɜɔɞɑɗɨəɚɏɚ ɞɜɌɖɞɌ, ɛɚɝɖɚɗɨɖɟ əɌɛɜɌɎɗɑəɚ əɌ ɛɚɗɟɣɑəɔɑ ɣɬɞɖɚɕ ɖɌɜɞɔəɧ 

Ɏəɟɞɜɑəəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɝɗɔɓɔɝɞɚɕ ɛɜɔ ɜɌɝɝɗɌɍɗɑəɔɔ ɑɬ ɞɚəɟɝɌ. 

ȭɌɜɔɑɎɌɫ ɎɓɎɑɝɨ, ɖɚɞɚɜɌɫ ɛɑɜɑɐ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɜɚɝɞɚ ɝɘɑɤɔɎɌɗɌɝɨ ɝ Ɏɚɐɚɕ, 
ɍɧɝɞɜɚ ɜɌɝɝɗɌɔɎɌɗɌɝɨ, ɝɚɐɑɜɒɌɗɌ ɖɜɟɛəɧɑ ɌɏɜɑɏɌɞɧ ɣɌɝɞɔɢ. ȹɑ ɗɟɣɤɔɘ ɚɍɜɌɓɚɘ ɚɍɝɞɚ-

ɫɗɚ ɐɑɗɚ ɝ ɏɌɓɚɚɍɜɌɓɟɪɥɑɕ ɝɘɑɝɨɪ ɔ ɛɑəɚɏɌɝɔɞɑɗɑɘ, əɌɍɚɜɚɘ ɡɔɘɜɑɌɖɞɔɎɚɎ ɐɗɫ ɚɍɜɌ-

ɍɚɞɖɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɬəɖɔ. Ȯ ɖɜɌɞɣɌɕɤɔɕ ɝɜɚɖ Ɏ ɛɚɐɘɚɝɖɚɎəɚɘ ɀɜɫɓɔəɚ ɍɧɗɌ ɝɚɓɐɌ-

əɌ ɠɔɜɘɌ çȮȴȻȽ-ȸȱȰè, Ɍ ɜɌɓɜɌɍɚɞɌəəɧɕ ɑɕ ɚɞɑɣɑɝɞɎɑəəɧɕ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɕ ɛɜɑ-

ɛɌɜɌɞ, əɌ ɚɝəɚɎɑ ɝɟɗɨɠɌɞɌ ɍɌɜɔɫ çȭɌɜ-ȮȴȻȽè ɔɐɑəɞɔɣɑə çȸɔɖɜɚɛɌɖ ȹ.Ȱ.ȺɜɌɗɨè ɔ çȸɔɖ-
ɜɚɛɌɖ ȶɚɗɚəè, ɎɧɛɟɝɖɌɑɘɧɡ ɌɎɝɞɜɔɕɝɖɚɕ ɠɔɜɘɚɕ çNicholasè. ȶɜɚɘɑ ɖɚəɢɑəɞɜɌɢɔɔ, Ɏɧ-

ɝɚɖɚɕ ɚɛɞɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ, ɐɔɝɛɑɜɝəɚɝɞɔ, ɡɚɜɚɤɑɕ ɌɐɏɑɓɔɎəɚɝɞɔ, ɚɞɝɟɞɝɞɎɔɫ ɠɚɗɚɖ-

ɖɟɗɫɢɔɔ Ɏ ɤɔɜɚɖɔɡ ɓəɌɣɑəɔɫɡ ɖɔɝɗɚɞəɚɝɞɔ ɒɑɗɟɐɚɣəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ, əɔɓɖɚɕ Ɏɫɓɖɚɝɞɔ 

ɔ ɡɚɜɚɤɔɡ ɚɜɏɌəɚɗɑɛɞɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ ɜɑəɞɏɑəɚɖɚəɞɌɜɝɞəɚɏɚ ɝɜɑɐɝɞɎɌ, ɖ ɝɟɡɚɘɟ Ɏɑɥɑ-

ɝɞɎɟ (240 ɏ Ɏ ɛɌɖɑɞɑ) ɐɚɍɌɎɗɑə ɛɑəɚɏɌɝɔɞɑɗɨ, Ɍ ɏɌɓɚɚɍɜɌɓɟɪɥɌɫ ɝɘɑɝɨ ɛɜɔɗɌɏɌɑɞɝɫ ɚɞ-

ɐɑɗɨəɚ. 
Ȱɗɫ ɐɎɚɕəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɞɚɞ ɒɑ ɛɜɑɛɌɜɌɞ, 

əɚ ɍɑɓ ɏɌɓɚɚɍɜɌɓɟɪɥɑɕ ɝɘɑɝɔ. 

ȶɞɚ ɝɌɘ ɘɑɝɔɗ ɖɚɘɖɚɎɌɞɧɕ ɝɟɗɨɠɌɞ ɍɌɜɔɫ Ɏ ɠɌɜɠɚɜɚɎɚɕ ɝɞɟɛɖɑ ɛɑɝɞɔɖɚɘ, ɐɚ-

ɍɌɎɗɫɫ ɖ əɑɘɟ ɖɌɜɍɚɖɝɔɘɑɞɔɗɢɑɗɗɪɗɚɓɟ, Ɍ ɓɌɞɑɘ ɐɚɗɏɚ ɍɑɏɌɗ Ɏ ɛɚɔɝɖɌɡ ɤɔɛɟɣɑɕ ɝɘɑɝɔ ɔ 

ɛɑəɚɏɌɝɔɞɑɗɫ, ɛɚ ɐɚɝɞɚɔəɝɞɎɟ ɚɢɑəɔɗ ɜɑɤɬəəɟɪ ɠɜɫɓɔəɢɌɘɔ ɛɜɚɍɗɑɘɟ ɛɜɚɘɧɤɗɑəəɚɏɚ 
ɔɓɏɚɞɚɎɗɑəɔɫ ɝɛɑɢɔɌɗɨəɚɏɚ ɝɟɗɨɠɌɞɌ ɍɌɜɔɫ. 

ȻɜɑɐɗɚɒɑəəɌɫ ɍɌɜɔɑɎɌɫ ɎɓɎɑɝɨ ɛɚɓɎɚɗɫɑɞ ɔɓɟɣɌɞɨ ɞɚəɖɔɑ ɝɞɜɟɖɞɟɜɧ ɝɗɔɓɔɝɞɚɕ, 

ɖɌɖ ɛɜɔ ɖɗɌɝɝɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɌɖɜɚ- ɔ ɘɔɖɜɚɜɑɗɨɑɠɌ ɝɗɔɓɔɝɞɚɕ, ɞɌɖ ɔ Ɏ ɟɝɗɚɎɔ-

ɫɡ ɐɎɚɕəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (ȼɔɝ. 1,2). 

ȻɜɔɏɚɞɚɎɗɑəɔɑ ɞɌɖɚɕ ɎɓɎɑɝɔ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɑɜɑɐ ɔɝɝɗɑɐɚɎɌ-

əɔɑɘ ɛɟɞɬɘ ɘɑɡɌəɔɣɑɝɖɚɏɚ (ɜɟɣəɚɏɚ) ɝɘɑɤɔɎɌəɔɫ ɝɟɡɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ ɛɌɖɑɞɌ (ɝɑɜəɚ-
ɖɔɝɗɧɕ ɍɌɜɔɕ, ɢɔɞɜɌɞ əɌɞɜɔɫ, ɝɚɜɍɔɞ, ɛɚɗɔɐɔɘɑɞɔɗɝɔɗɚɖɝɌə, ɛɚɗɔɎɔəɔɗɚɎɧɕ ɝɛɔɜɞ) ɝ 

60 ɘɗ ɖɔɛɫɣɬəɚɕ Ɏɚɐɧ (ɐɚ ɝɗɔɎɖɚɚɍɜɌɓəɚɕ ɖɚəɝɞɔɝɞɑəɢɔɔ). ȶɚɗɔɣɑɝɞɎɚ Ɏɚɐɧ ɔ ɛɚɜɚɤɖɌ 

ɘɚɒɑɞ ɟɘɑəɨɤɌɞɨɝɫ ɔɗɔ ɟɎɑɗɔɣɔɎɌɞɨɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɢɑɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ. ɉɖɚəɚɘɔ-

 

ȼɔɝ. 1. 

 

ȼɔɝ. 2. 

ȼɔɝ. 1.  ȽɡɑɘɌ ɝɞɜɚɑəɔɫ ɞɚəɖɔɡ ɝɞɜɟɖ-

ɞɟɜ ɝɗɔɓɔɝɞɚɕ ɒɑɗɟɐɖɌ. 

ȼɔɝ. 2. ȸɔɖɜɚɜɑɗɨɑɠ ɝɗɔɓɔɝɞɚɕ ɒɑɗɟɐɖɌ Ɏ 

ɜɑəɞɏɑəɚɎɝɖɚɘ ɔɓɚɍɜɌɒɑəɔɔ. 
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ɣɑɝɖɔɕ ɩɠɠɑɖɞ ɚɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɞɌɖɚɏɚ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝɟɗɨɠɌɞɌ ɍɌɜɔɫ ɝɚ-
ɝɞɚɔɞ ɑɥɬ ɔ Ɏ ɞɚɘ, ɣɞɚ ɚɞɛɌɗɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɎɖɗɪɣɌɞɨ Ɏ ɛɜɚɑɖɞɧ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔ-

əɑɞɚɎ ɝɛɑɢɔɌɗɨəɧɑ ɖɚɘəɌɞɧ, ɞɌɖ əɌɓɧɎɌɑɘɧɑ ɍɌɜɔɑɎɧɑ ɖɟɡəɔ, ɏɐɑ ɝɌəɔɞɌɜɖɌ ɝəɌɣɌɗɌ 

ɘɚɗɚɞɖɚɘ ɜɌɓɍɔɎɌɗɌ ɝɛɜɑɝɝɚɎɌəəɧɕ ɛɚɗɟɠɌɍɜɔɖɌɞ ɝɟɗɨɠɌɞɌ ɍɌɜɔɫ ɔɓ ȸɑəɐɑɗɑɑɎɝɖɌ, 

ɓɌɞɑɘ ɩɞɚɞ ɍɌɜɔɕ ɝɖɗɌɐɧɎɌɗɝɫ Ɏ ɖɌɝɞɜɪɗɪ, ɓɌɗɔɎɌɗɝɫ Ɏɚɐɚɕ, ɐɚɗɏɚ ɎɌɜɔɗɝɫ əɌ ɩɗɑɖɞɜɚ-

ɛɗɔɞɑ, ɛɚɝɗɑ ɣɑɏɚ ɜɌɓɘɑɤɔɎɌɗɝɫ ɝ ɛɚɘɚɥɨɪ ɘɔɖɝɑɜɌ çȮɚɜɚəɑɒè. Ȭ Ɏ ɖɚəɑɣəɚɘ ɔɞɚɏɑ, 
ɛɚɗɟɣɌɗɌɝɨ ɏɟɝɞɌɫ ɘɌɝɝɌ, ɖɚɞɚɜɚɕ ɡɚɜɚɤɚ ɚɖəɌ ɓɌɘɌɓɧɎɌɞɨ, Ɍ əɑ ɔɝɝɗɑɐɚɎɌɞɨ ɒɑɗɟɐɚɣ-

əɚ-ɖɔɤɑɣəɧɕ ɞɜɌɖɞ. 

ȮɛɑɜɎɧɑ ɓɌ ɍɚɗɑɑ ɣɑɘ ɎɑɖɚɎɟɪ ɔɝɞɚɜɔɪ ɘɑɐɔɢɔəɝɖɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ əɌɤɑɕ 

ɝɞɜɌəɑ ɛɚɫɎɔɗɌɝɨ ɏɚɞɚɎɌɫ ɗɑɖɌɜɝɞɎɑəəɌɫ ɠɚɜɘɌ əɌ ɚɝəɚɎɑ ɝɟɗɨɠɌɞɌ ɍɌɜɔɫ. ȹɌ ɛɜɔɘɑɜɑ 

ɚɝəɚɎəɧɡ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɜɌɖɌ ɒɑɗɟɐɖɌ ɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɣɬɞɖɚ ɚɞɜɌɒɌ-

ɪɞɝɫ ɝɑɏɚɐəɫɤəɔɑ ɛɜɚɍɗɑɘɧ Ɏ ɚəɖɚɗɚɏɔɔ. 
ȹɑɝɘɚɞɜɫ əɌ ɍɚɗɑɑ ɣɑɘ ɞɜɔɐɢɌɞɔɗɑɞəɔɕ ɝɜɚɖ ɛɑɜɑɡɚɐɌ Ɏɝɑɡ ɛɜɔɚɜɔɞɑɞɚɎ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɜɌɖɌ ɒɑɗɟɐɖɌ ɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɖ ɩəɐɚɝɖɚɛɔɔ, Ɏ ɑɏɚ ɜɌəəɑɘ ɎɧɫɎɗɑəɔɔ əɑ 

ɛɜɚɔɓɚɤɗɚ ɖɌɖɔɡ-ɞɚ ɝɑɜɨɬɓəɧɡ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɝɐɎɔɏɚɎ. ȿɛɚɜ əɌ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɑ Ɏɧ-

ɫɎɗɑəɔɑ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ ɛɜɌɖɞɔɣɑɝɖɔ ɗɔɖɎɔɐɔɜɚɎɌɗ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ Ɏ ɩɞɔɡ 

ɢɑɗɫɡ Ɏɝɑɡ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɜɑəɞɏɑəɚɗɚɏɔɔ. ȰɌ ɔ ɝɌɘɔ ɜɑəɞɏɑəɚɗɚɏɔ, Ɏ ɝɎɚɬɘ ɍɚɗɨ-

ɤɔəɝɞɎɑ, Ɏ ɝɔɗɟ ɚɍɦɑɖɞɔɎəɧɡ ɔ ɝɟɍɦɑɖɞɔɎəɧɡ ɛɜɔɣɔə ɝɌɘɚɟɝɞɜɌəɔɗɔɝɨ ɚɞ ɝɚɍɝɞɎɑəəɚɏɚ 
ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɝəɚɎəɌɫ ɒɑ ɛɜɔɣɔəɌ ɝɞɌɍɔɗɨəɚ əɔɓɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌəəɑɏɚ ɜɌɖɌ ɒɑɗɟɐɖɌ ɔ 

ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɝ ɘɚɑɕ ɞɚɣɖɔ ɓɜɑəɔɫ, ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ ɌəɌɞɚɘɔ-

ɣɑɝɖɔɘ ɎɌɜɔɌəɞɚɘ ɩɞɚɏɚ ɜɌɖɌ ɚɝɞɌɬɞɝɫ ɎəɟɞɜɔɝɞɑəɚɣəɌɫ ɔəɠɔɗɨɞɜɌɞɔɎəɚ ɜɌɝɛɜɚɝɞɜɌ-

əɫɪɥɌɫɝɫ ɚɛɟɡɚɗɨ, əɑɜɑɐɖɚ ɛɜɚɞɑɖɌɪɥɌɫ ɝ ɘɔəɔɘɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ əɌ ɛɚɎɑɜɡəɚ-
ɝɞɔ ɝɗɔɓɔɝɞɚɕ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȭȬȼ-ȮȴȻȽɌ ɛɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɖɌɖ ɛɜɌɎɔ-

ɗɚ, ɛɚɓɎɚɗɫɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɗɪɍɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɏɗɚɞɖɔ, ɛɔɥɑɎɚɐɌ, ɒɑ-

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

 

ȼɔɝ. 3,Ɏ. 

 

ȼɔɝ. 3,ɏ. 

ȼɔɝ. 3.  ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɞɚəɖɔɡ ɝɞɜɟɖɞɟɜ ɝɗɔɓɔɝɞɚɕ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɠɚɜ-

ɘɌɡ ɏɌɝɞɜɔɞɌ ɔ ɐɟɚɐɑəɔɞɌ: 

Ɍ) ɛɚɎɑɜɡəɚɝɞəɧɕ ɏɌɝɞɜɔɞ (ɤɔɜɔəɌ Ɍɜɑɚɗ 3-4ɘɘ); 

ɍ) ɏɗɟɍɚɖɔɕ ɏɌɝɞɜɔɞ (ɤɔɜɔəɌ Ɍɜɑɚɗ 5-6ɘɘ); 

Ɏ) Ɍɞɜɚɠɔɣɑɝɖɔɕ ɏɌɝɞɜɔɞ (əɑɜɌɎəɚɘɑɜəɚɑ ɟɎɑɗɔɣɑəɔɑ ɒɑɗɟɐɚɣəɧɡ ɛɚɗɑɕ ɐɚ 6-7ɘɘ) 

ɏ) ɘɔɖɜɚɜɑɗɨɑɠ ɝɗɔɓɔɝɞɚɕ ɗɟɖɚɎɔɢɧ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ 
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ɗɟɐɖɌ, ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ, ɞɚəɖɚɕ ɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ. ɉɞɚɘɟ Ɏ əɑɘɌɗɚɕ ɝɞɑɛɑəɔ ɝɛɚɝɚɍ-
ɝɞɎɚɎɌɗɔ: ɎɧɝɚɖɌɫ ɛɗɚɞəɚɝɞɨ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, əɔɓɖɌɫ Ɏɫɓɖɚɝɞɨ, ɖɌɣɑɝɞɎɑəəɌɫ 

ɎɔɓɟɌɗɔɓɌɢɔɫ ɞɚəɖɔɡ ɝɞɜɟɖɞɟɜ ɝɗɔɓɔɝɞɚɕ. ȬəɌɞɚɘɔɣɑɝɖɔ ɞɚɣəɌɫ ɖɌɜɞɔəɌ ɛɚɜɌɒɑəɔɕ 

ɒɑɗɟɐɖɌ, ɏɚɘɚɏɑəəɚɑ ɞɚəɖɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɝɜɑɐɝɞɎɌ ɛɚ ɝɗɔɓɔɝɞɚɕ, ɚɛɞɔ-

ɘɌɗɨəɌɫ ɞɚɗɥɔəɌ ɝɗɚɫ ɍɌɜɔɑɎɚɕ ɎɓɎɑ-

ɝɔ, ɣɬɞɖɌɫ ɖɌɜɞɔəɌ ɖɚəɞɟɜɚɎ, ɚɞɝɟɞ-
ɝɞɎɔɑ ɖɚɌɏɟɗɫɢɔɔ, ɛɚɍɚɣəɧɡ ɫɎɗɑəɔɕ 

ɔ əɑɛɑɜɑəɚɝɔɘɚɝɞɔ ɛɚɓɎɚɗɫɗɔ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌɞɨ ɜɌɓɗɔɣəɧɑ ɠɚɜɘɧ ɏɌɝɞɜɔ-

ɞɌ, ɐɟɚɐɑəɔɞɌ, ɛɚɗɔɛɚɎ ɔ ɜɌɖ ɒɑɗɟɐɖɌ 

əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ (ȼɔɝ. 3,4). 

  Ȯ ɢɑɗɫɡ ɟɝɔɗɑəɔɫ ɔəɠɚɜɘɌ-
ɞɔɎəɚɝɞɔ ɚɍɧɣəɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘ ɒɑ-

ɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ ɛɜɔɘɑəɫɗ-

ɝɫ ɘɑɞɚɐ ɞɑɗɑɎɔɓɔɚəəɚɏɚ ɌəɌɗɔɓɌ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ əɌ ɟɝɞɌ-

əɚɎɖɑ çȾɑɗɑɎɌəè, ɜɌɓɜɌɍɚɞɌəəɚɏɚ əɌɘɔ 

ɝɚɎɘɑɝɞəɚ ɝ ɛɜɑɐɝɞɌɎɔɞɑɗɫɘɔ ȹȻȺ 
çȴɝɞɚɖè Ɏ 1978 ɏ. (ȼɔɝ. 5) 

  ȶɚəɑɢ 70-ɡ ɛɜɚɤɗɚɏɚ ɎɑɖɌ 

ɓəɌɘɑəɌɞɑɗɑə ɞɑɘ, ɣɞɚ Ɏ 1978 ɏ. əɧ-

əɑɤəɔɕ ɌɖɌɐɑɘɔɖ ȼȬȹ Ƚ.ȶ. ȾɑɜəɚɎɚɕ, 

Ɍ ɞɚɏɐɌ ɑɥɬ ɘɚɗɚɐɚɕ ɖɌəɐɔɐɌɞ əɌɟɖ, 
ɛɑɜɎɧɘ ɛɚɐɚɤɬɗ ɖ ɛɑɜɎɚɘɟ Ɏ əɌɤɑɕ 

ɝɞɜɌəɑ ɤɌɏɚɎɚɘɟ ɖɚɘɛɨɪɞɑɜəɚɘɟ ɞɚ-

ɘɚɏɜɌɠɟ (ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɚɞɐɑɗ 4-ɏɚ ɏɗɌɎəɚɏɚ ɟɛɜɌɎɗɑəɔɫ ȸȳ ȽȽȽȼ) ɔ əɌɣɌɗ 

ɛɜɚɎɚɐɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ, ɔɝɛɚɗɨɓɟɫ ɝɌɘɧɕ ɝɚɎɜɑɘɑəəɧɕ, ɛɜɔəɢɔɛɔ-

Ɍɗɨəɚ əɚɎɧɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɑɜɎɧɑ ȿȳ-ɌɛɛɌɜɌɞɧ ɝ ɗɔəɑɕəɧɘɔ ɐɌɞɣɔɖɌɘɔ ɔ əɑ-

ɣɬɞɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɞɚɗɨɖɚ-ɞɚɗɨɖɚ əɌɣɔəɌɗɔ ɛɚɫɎɗɫɞɨɝɫ Ɏ ɔɓɎɑɝɞəɧɡ ɘɑɐ.ɢɑəɞɜɌɡ, 
ȹȴȴ ɔ ɖɜɟɛəɧɡ ɍɚɗɨəɔɢɌɡ. Ȭ ɛɜɌɖɞɔɣɑɝɖɔɑ ɜɑəɞɏɑəɚɗɚɏɔ ɚɍɥɑɕ ɗɑɣɑɍəɚɕ ɝɑɞɔ ɞɚɏɚ 

Ɏɜɑɘɑəɔ ɝɞɌɜɌɗɔɝɨ ɜɌɓɗɔɣəɧɘɔ ɝɛɚɝɚɍɌɘɔ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɔɓ 

ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘ. 

Ƚ ɛɚɘɚɥɨɪ çȾɑɗɑɎɌəɌè ɍɧɗɌ əɌɕɐɑəɌ Ɏɚɓɘɚɒəɚɝɞɨ ɛɟɞɬɘ ɝɚɏɗɌɝɚɎɌəɔɫ ɣɌɝɞɚɞəɚ-

ɖɚəɞɜɌɝɞəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɜɑəɞɏɑəɚ-
ɏɜɌɘɘ  ɞɑɗɑɎɔɓɔɚəəɚɏɚ ɖɌəɌɗɌ ɛɚɗɟɣɔɞɨ 

əɚɎɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɜɌɝɛɜɑɐɑɗɑəɔɔ 

ɛɗɚɞəɚɝɞɑɕ Ɏ ɐɑɞɌɗɫɡ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ ɔ 

ɟɎɑɗɔɣɔɎɌɞɨ ɔɓɚɍɜɌɒɑəɔɑ ɛɚɝɗɑ ɚɍɜɌɍɚɞ-

ɖɔ əɌ ɉȮȸ, ɖɌɖ Ɏ ɢɎɑɞɑ, ɞɌɖ ɔ Ɏ ɣɬɜəɚ-

ɍɑɗɧɡ ɛɚɗɟɞɚəɌɡ. Ȼɚɝɗɑɐəɔɕ ɘɚɘɑəɞ 
ɚɣɑəɨ ɎɌɒɑə ɛɜɔ ɌəɌɗɔɓɑ ɜɑəɞɏɑəɚɏɜɌɘɘ 

ɞɚəɖɔɡ ɝɞɜɟɖɞɟɜ ɝɗɔɓɔɝɞɚɕ ɒɑɗɟɐɚɣəɚ-

ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ, ɖɚɏɐɌ əɌ ɚɍɧɣəɧɡ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɛɚɜɚɏ ɣɬɜəɚ-ɍɑɗɧɡ ɛɚɗɟ-

ɞɚəɚɎ ɛɗɚɡɚ ɜɌɓɗɔɣɔɘ (ɜɔɝ. 6Ɍ), Ɍ ɛɜɔ ɔɝ-
ɝɗɑɐɚɎɌəɔɔ əɌ ɌəɌɗɔɓɌɞɚɜɑ ɘɑɞɚɐɚɘ Ɍɘ-

ɛɗɔɞɟɐəɚɏɚ ɜɑɗɨɑɠɌ (ɏɌɜɘɚəɔɓɌɢɔɫ ɔɓɚɍ-

ɜɌɒɑəɔɫ) ɟɐɌɬɞɝɫ ɛɚɗɟɣɔɞɨ ɐɚɛɚɗəɔɞɑɗɨ-

əɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫəɔɔ ɜɑɗɨɑɠɌ 

ɝɗɔɓɔɝɞɚɕ, ɘɌɖɝɔɘɌɗɨəɚ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑ-

ɏɚ ɑɏɚ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɑ (ɜɔɝ. 6ɍ).  
ȸɑɗɖɚɐɔɝɛɑɜɝəɌɫ ɍɌɜɔɑɎɌɫ ɎɓɎɑɝɨ 

ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ 

ɞɜɌɖɞɌ Ɏ ɟɝɗɚɎɔɫɡ ɐɎɚɕəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɫ ɛɚɓɎɚɗɫɗɌ ɎɧɫɎɗɫɞɨ ɩəɐɚɠɔɞəɧɑ 

ɚɛɟɡɚɗɑɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɝɞɑəɚɖ ɒɑɗɟɐɖɌ 
əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ. 

çȭȬȼ-ȮȴȻȽè ɞɌɖɒɑ ɡɚɜɚɤɚ ɓɌɜɑ-

ɖɚɘɑəɐɚɎɌɗ  ɝɑɍɫ  ɛɜɔ  ɛɑɜɎɔɣəɚɘ  ɐɎɚɕ- 

 

ȼɔɝ. 4.  ȻɚɗɔɛɚɎɔɐəɧɑ ɔɓɘɑəɑəɔɫ ɝɗɔɓɔɝɞɚɕ 

ɍɚɗɨɤɚɕ ɖɜɔɎɔɓəɧ ɒɑɗɟɐɖɌ 

 

ȼɔɝ. 5.  ȾɑɗɑɎɔɓɔɚəəɧɕ ɌəɌɗɔɓɌɞɚɜ ɜɑəɞɏɑ-

əɚɏɜɌɘɘ òȾɑɗɑɎɌəó 
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ȼɔɝ. 6,Ɍ. 

 

ȼɔɝ. 6,ɍ. 

ȼɔɝ. 6,Ɍ.  Ⱦɚəɖɔɕ ɜɑɗɨɑɠ ɝɗɔɓɔɝɞɚɕ Ɏɧ-

ɡɚɐəɚɏɚ ɚɞɐɑɗɌ ɒɑɗɟɐɖɌ Ɏ ɜɑəɞɏɑəɚɎɝɖɚɘ 

ɔɓɚɍɜɌɒɑəɔɔ 

ȼɔɝ. 6,ɍ.  ȾɌ ɒɑ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɛɚɝɗɑ ɑɬ 

ɚɍɜɌɍɚɞɖɔ əɌ ɉȮȸ ɘɑɞɚɐɚɘ Ɍɘɛɗɔɞɟɐəɚ-

ɏɚ ɜɑɗɨɑɠɌ ð ɎɚɝɝɞɌəɚɎɗɑəəɧɕ ɔ ɟɎɑɗɔ-

ɣɑəəɧɕ ɚɍɦɬɘ Ɏəɟɞɜɑəəɑɕ ɛɚɎɑɜɡəɚɝɞɔ 

ɝɗɔɓɔɝɞɚɕ, ɍɗɔɓɖɚɕ ɖ ɑɬ ɌəɌɞɚɘɔɣɑɝɖɚɕ 

ɝɞɜɟɖɞɟɜɑ 

 

ȼɔɝ. 7,Ɍ. 

 

ȼɔɝ. 7,ɍ. 

 

ȼɔɝ. 7,Ɏ. 

ȼɔɝ. 7.   ɉəɐɚɠɔɞəɧɑ ɠɚɜɘɧ ɜɌɖɌ ɒɑɗɟɐɖɌ. 

Ɍ) ɜɌɖ Ɏɧɡɚɐəɚɏɚ ɚɞɐɑɗɌ ɒɑɗɟɐɖɌ ɝ əɌɔɍɚɗɨɤɑɕ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ ɚɍɗɌɝɞɔ ɍɚɗɨɤɚɕ ɖɜɔɎɔɓəɧ ɛɜɔ 

ɞɜɌɐɔɢɔɚəəɚɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɟɝɗɚɎɔɫɡ ɐɎɚɕəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

(ɝɞɜɑɗɖɌ);  

ɍ) ȸȽȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (ɐɎɚɕəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɒɑɗɟɐɖɌ) ɞɚɏɚ ɒɑ ɍɚɗɨəɚɏɚ ð 

ɟɞɚɗɥɑəɔɑ ɝɞɑəɚɖ Ɏɧɡɚɐəɚɏɚ ɚɞɐɑɗɌ  ɒɑɗɟɐɖɌ (ɝɞɜɑɗɖɔ);  

Ɏ) Ɏ ɐɜɟɏɚɘ ɝɗɟɣɌɑ - ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɚɐɝɗɔɓɔɝɞɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɛɜɚɑɖɢɔɔ ɓɌɐəɑɕ 

ɝɞɑəɖɔ Ɏ/3 ɞɑɗɌ ɒɑɗɟɐɖɌ (ɟɣɌɝɞɚɖ ɔɓɘɑəɬəəɚɏɚ ɜɑɗɨɑɠɌ, ɏɐɑ ɝɖɗɌɐɖɔ ɝɗɔɓɔɝɞɚɕ ɔ ɔɡ ɝɞɜɟɖɞɟɜɌ 

ɣɬɞɖɚ əɑ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ - ɝɞɜɑɗɖɌ); ɛɜɔ ɏɌɝɞɜɚɝɖɚɛɔɔ ɞɚɏɚ ɒɑ ɍɚɗɨəɚɏɚ ɟɣɌɝɞɚɖ ɝɗɔɓɔɝɞɚɕ Ɏ\ 3 

ɞɑɗɌ ɛɚ ɓɌɐəɑɕ ɝɞɑəɖɑ ɎɧɍɟɡɌɑɞ Ɏ ɛɜɚɝɎɑɞ ɒɑɗɟɐɖɌ; ɝɗɔɓɔɝɞɌɫ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ ɜɧɡɗɌɫ, ɞɟɝɖɗɌɫ, ɛɜɔ 

ɍɔɚɛɝɔɔ ɚɍɔɗɨəɚ ɖɜɚɎɚɞɚɣɔɞ (ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɡɌɜɌɖɞɑɜəɌ ɐɗɫ ɛɚɐɝɗɔɓɔɝɞɚɕ ɚɛɟɡɚɗɔ 

ɓɌɐəɑɕ ɝɞɑəɖɔ Ɏ\ 3 ɞɑɗɌ ɒɑɗɟɐɖɌ). 
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ȼɔɝ. 8. 

 

ȼɔɝ. 9,Ɍ. 

 

ȼɔɝ. 9,ɍ. 

ȼɔɝ. 8.  ɂɔɜɖɟɗɫɜəɚɑ ɝɟɒɑ-

əɔɑ ɛɜɚɝɎɑɞɌ ɚɍɚɐɚɣəɚɕ 

ɖɔɤɖɔ ɎɝɗɑɐɝɞɎɔɑ ɩəɐɚ-

ɠɔɞəɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ; 

ɛɜɌɖɞɔɣɑɝɖɔ əɑɔɓɘɑəɬəəɌɫ 

ɝɗɔɓɔɝɞɌɫ ɝɟɒɑəəɚɏɚ 

ɟɣɌɝɞɖɌ ɖɔɤɖɔ ɣɬɞɖɚ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɞɝɫ (ɝɞɜɑɗɖɌ); 

ȼɔɝ. 9. ȹɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɝɑɗɑɓɬəɚɣəɚɏɚ ɔɓɏɔɍɌ ɞɚɗɝɞɚɕ 

ɖɔɤɖɔ.  

 

 

ȼɔɝ. 10,Ɍ. 

 

ȼɔɝ. 10,ɍ. 

ȼɔɝ. 10.  

Ɍ) ɚɍɥɔɕ Ɏɔɐ ɟɝɞɜɚɕɝɞɎɌ ɐɗɫ ɔɜɜɔɏɚɝɖɚɛɔɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɚɝəɚɎəɧɘ ɩɗɑɘɑəɞɚɘ ɖɚɞɚɜɚɏɚ ɫɎ-

ɗɫɑɞɝɫ ɝɛɑɢɔɌɗɨəɌɫ ɖɚəɝɞɜɟɖɢɔɫ ɖɜɧɤɖɔ ɔɓ əɑɜɒɌɎɑɪɥɑɕ ɝɞɌɗɔ ɔ ɚɍɧɣəɌɫ ɞɜɬɡɗɔɞɜɚɎɌɫ ɍɌə-

ɖɌ; 

ɍ) ɝɡɑɘɌ ɟɝɞɜɚɕɝɞɎɌ ɘɚɐɔɠɔɢɔɜɚɎɌəəɚɏɚ ɌɛɛɌɜɌɞɌ ȭɚɍɜɚɎɌ. 

1 ð ɀɗɌəɑɢ, 2 ð ȻɜɚɍɖɌ,  3 -  ȽɖɚɍɖɌ, 4 ð ȾɜɟɍɖɌ, 5 ð ȾɜɟɍɖɌ ɝɔɗɔɖɚəɚɎɌɫ ȻȮɁ, 6 ð ȯɜɟɤɌ ɜɑɓɔəɚ-

ɎɌɫ, 7 ð ɚɐəɚɜɌɓɚɎɚɑ ɟɝɞɜɚɕɝɞɎɚ ɐɗɫ ɔɜɜɔɏɚɝɖɚɛɔɔ, 8 ð ɤɞɟɢɑɜ Ɏɧɡɚɐəɚɕ, 9,10 - Ȯɔəɞ 12 ð ɛɜɚ-

ɖɗɌɐɖɌ ɜɑɓɔəɚɎɌ, 13 ð ɍɌəɖɌ ɝɞɑɖɗɫəəɌɫ (Ɏ ɖɚɘɛɗɑɖɞ ɛɚɝɞɌɎɖɔ əɑ Ɏɡɚɐɔɞ),14 ð ȶɚɗɨɢɚ ɚɍɜɌɞəɚɏɚ 

ɖɗɌɛɌəɌ. 
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əɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔ ɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɘɑ-
ɞɚɐɔɖɌ ɖɚɞɚɜɚɏɚ ɛɜɔəɢɔɛɔɌɗɨəɚ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɜɌɓɐɟɎɌəɔɫ ɖɔɤɖɔ ɛɚ-

ɝɗɑ ɑɬ ɚɛɚɜɚɒəɑəɔɫ. (ȼɔɝ. 8, 9). 

Ȯ ɩɞɚɕ ɝɎɫɓɔ, ɖɜɚɘɑ ɝɛɑɢɔɌɗɨəɚɏɚ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɝɜɑɐɝɞɎɌ, əɑɗɨɓɫ əɑ ɚɞ-

ɘɑɞɔɞɨ ɔ ɌɛɛɌɜɌɞ ɐɗɫ ɔɜɜɔɏɚɝɖɚɛɔɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ (ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɕ ɌɛɛɌɜɌɞ ȭɚɍ-

ɜɚɎɌ), ɝɑɜɔɕəɧɕ Ɏɧɛɟɝɖ ɖɚɞɚɜɚɏɚ ɞɌɖɒɑ ɚɝɟɥɑɝɞɎɗɫɑɞ ɠɔɜɘɌ çȮȴȻȽ-ȸȱȰè. (ȼɔɝ. 10). 
Ȯ ɝɎɚɬ Ɏɜɑɘɫ, ɐɗɫ ɟɐɚɍɝɞɎɌ ɜɌɍɚɞɧ, ɩɞɟ ɘɚɐɔɠɔɖɌɢɔɪ ɌɛɛɌɜɌɞɌ ɐɗɫ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɘəɑ ɛɜɔɤɗɚɝɨ ɚɝɟɥɑɝɞɎɔɞɨ çəɌ ɖɚɗɑəɖɑè ɝɌɘɚɘɟ Ɏ ɐɎɟɡ ɩɖɓɑɘɛɗɫɜɌɡ 

ð ɚɐɔə ɐɗɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɚɎ ɛɚɗɔɖɗɔəɔɖɔ, ɐɜɟɏɚɕ ð ɐɗɫ ɝɞɌɢɔɚəɌɜɌ. ȺɝəɚɎəɧɘ 

ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɩɞɚɏɚ ɟɝɞɜɚɕɝɞɎɌ ɫɎɗɫɑɞɝɫ ɛɜɚɝɞɚɞɌ ɖɚəɝɞɜɟɖɢɔɔ, ɟɐɚɍɝɞɎɚ Ɏ ɜɌɍɚɞɑ, 

Ɏɚɓɘɚɒəɚɝɞɨ ɓɌɘɑəɧ ɬɘɖɚɝɞɔ ɐɗɫ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ əɌ ɚɍɧɣəɧɑ ɍɌəɖɔ ð 

3, 2, 1 ɗ. ȯɚɘɚɏɑəəɚɝɞɨ ɝɗɚɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚ Ɏɝɑɕ ɓɚəɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 
ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɐɌɬɞ ɚɛɞɔɘɌɗɨəɟɪ ɞɚɗɥɔəɟ ɑɏɚ ɝ ɌɐɑɖɎɌɞəɧɘ ɛɚɏɗɚɥɑəɔɑɘ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɗɟɣɑɕ. ɁɚɜɚɤɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɘɑɗɨɣɌɕɤɔɡ ɔɓɘɑəɑəɔɕ ɝɛɚɝɚɍɝɞɎɟɑɞ ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɛɚɗɔɛɚɎ ɔ ɜɌɖɌ ɞɚɗɝɞɚɕ ɖɔɤɖɔ. ȳɌɘɑɣɟ ɞɌɖɒɑ, ɣɞɚ ɑɥɬ ɚɐəɚɕ əɑɘɌɗɚɕ ɛɜɚ-

ɍɗɑɘɚɕ ɍɧɗɔ ɔ ɡɔɘɜɑɌɖɞɔɎɧ ɐɗɫ ɜɟɣəɚɕ ɚɍɜɌɍɚɞɖɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɬəɖɔ (ɛɜɚɫɎɔɞɑɗɨ, 

ɠɔɖɝɌɒ, ɎɚɝɝɞɌəɚɎɔɞɑɗɨ ɛɜɚɫɎɔɞɑɗɫ) ð ɎɝɑɏɐɌ Ɏ ɐɑɠɔɢɔɞɑ ɔ əɑɎɌɒəɚɏɚ ɖɌɣɑɝɞɎɌ. ȸɚəɚ-

ɛɚɗɔɝɞɚɘ ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɡɔɘɜɑɌɖɞɔɎɚɎ ɍɧɗɚ ɖɌɓɌəɝɖɚɑ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɑ ɚɍɦɑɐɔəɑ-
əɔɑ çȾɌɝɘɌè, ɐɔɖɞɚɎɌɎɤɑɑ Ɏɝɑɘ ɝɎɚɔ ɟɝɗɚɎɔɫ. 

ȶɚɗɗɑɏɔ ɐɌɗɔ Ɏɧɝɚɖɟɪ ɚɢɑəɖɟ əɑ ɞɚɗɨɖɚ ɚɞɑɣɑɝɞɎɑəəɚɘɟ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɘɟ 

ɛɜɑɛɌɜɌɞɟ ɔ əɌɍɚɜɟ ɡɔɘɜɑɌɖɞɔɎɚɎ ɐɗɫ ɚɍɜɌɍɚɞɖɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɬəɖɔ çȼȱȹȸȱȰ-Ȯè, 

ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ ɝɖɚɜɚɝɞɨ ɔ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɚɍɜɌɍɚɞɖɔ ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ ɚɞɑɣɑɝɞɎɑə-

əɚɕ ɔ ɔɘɛɚɜɞəɚɕ ɛɗɬəɖɔ, əɚ ɔ ɍɑɓɚɞɖɌɓəɧɘ (ɛɚ ɝɟɞɔ çɎɑɣəɧɘè) ɌɛɛɌɜɌɞɌɘ ɐɗɫ ɔɜɜɔ-
ɏɚɝɖɚɛɔɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɎɧɛɟɝɖɌɑɘɧɘ ɠɔɜɘɚɕ çȮȴȻȽ-ȸȱȰè ɔɓ ɛɚɐɘɚɝɖɚɎəɚɏɚ ɀɜɫɓɔ-

əɚ. 

Ƚ ɚɝɚɍɚɕ ɝɔɗɚɕ ɫ ɚɥɟɞɔɗ əɌɤ ɎɖɗɌɐ Ɏ ɚɍɥɑɑ ɐɑɗɚ ɜɑəɞɏɑəɚɗɚɏɚɎ ɝɞɜɌəɧ, ɖɚɏɐɌ əɌ 

ɚɐəɚɘ ɔɓ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɟɘɚɎ Ɏ ɝɑɜɑɐɔəɑ 90-ɡ ɏɚɐɚɎ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ɏɗɌɎəɧɕ ɜɑəɞ-

ɏɑəɚɗɚɏ ɝɞɜɌəɧ, ɛɜɚɠɑɝɝɚɜ Ȼ.Ȯ. ȮɗɌɝɚɎ (ɟɤɬɗ ɔɓ ɒɔɓəɔ 6 ɌɎɏɟɝɞɌ 2011 ɏ.) əɑɚɒɔɐɌəəɚ 

ɛɟɍɗɔɣəɚ ɛɚɍɗɌɏɚɐɌɜɔɗ ɘɑəɫ ɓɌ ɚɣɑəɨ əɟɒəɟɪ ɔ Ɏɚɛɗɚɥɬəəɟɪ Ɏ ɒɔɓəɨ ɔəɔɢɔɌɞɔɎɟ. 
ȽɚɍɜɌɎɤɔɑɝɫ ɒɑ əɌ ɠɚɜɟɘɑ ɜɑəɞɏɑəɚɗɚɏɔ ɛɚɐɐɑɜɒɌɗɔ ȻɌɎɗɌ ȮɌɝɔɗɨɑɎɔɣɌ ɞɑɘɔ ɑɥɬ 

ɍɟɜəɧɘɔ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɧɘɔ ɌɛɗɚɐɔɝɘɑəɞɌɘɔ. 

Ȯɚɞ ɞɌɖ ɜɑɤɌɫ ɛɜɚɍɗɑɘɟ ɐɗɫ ɝɑɍɫ, ɘɧ ɝɘɚɏɗɔ ɜɑɤɔɞɨ ɑɬ ɐɗɫ Ɏɝɑɕ ɝɞɜɌəɧ, ɐɌ ɔ 

ɍɪɐɒɑɞ ɏɚɜɚɐɌ ɀɜɫɓɔəɚ, ɓɌ ɝɣɬɞ ɛɜɑɐɛɜɔɫɞɔɫ çȮȴȻȽ-ȸȱȰè ɛɚɛɚɗəɔɗɝɫ. Ƚɛɜɚɝ əɌ ɛɜɚ-

ɐɟɖɢɔɪ ɍɚɗɨɤɚɕ, ɚɛɫɞɨ ɒɑ əɑɘɌɗɚ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ ɏɚɜɚɐɌ ɞɜɟɐɚ-
ɟɝɞɜɚɑəɚ, ɐɚɝɞɚɕəɌɫ ɓɌɜɛɗɌɞɌ, əɔɖɞɚ əɑ ɐɟɘɌɑɞ ɟɎɚɗɨəɫɞɨɝɫ ɔ ɔɝɖɌɞɨ ɗɟɣɤɑɕ ɐɚɗɔ Ɏ 

ɝɞɚɗɔɢɑ. ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɚɛɟɍɗɔɖɚɎɌəɧ Ɏ ɒɟɜəɌɗɑ çȮɑɝɞəɔɖ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔè ʈ 5, 1997 ɏ. çȴɝɝɗɑɐɚɎɌəɔɑ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɝɜɑɐɝɞɎɌ əɌ ɚɝəɚɎɑ ɝɟɗɨɠɌɞɌ 

ɍɌɜɔɫ çȭȬȼ-ȮȴȻȽè. ȯ.Ȯ. ȼɌɞɚɍɧɗɨɝɖɔɕ, Ȭ.Ȭ. ȶɌɗɟɒɝɖɔɕ, ȸȺȹȴȶȴ ɔ ɀɜɫɓɔəɝɖɚɏɚ ɏɚɜɚɐ-

ɝɖɚɑ ɞɑɜɜɔɞɚɜɔɌɗɨəɚɑ ɘɑɐɔɢɔəɝɖɚɑ ɚɍɦɑɐɔəɑəɔɑ ȸɚɝɖɚɎɝɖɚɕ ɚɍɗɌɝɞɔ. 
ȰɌɗɨəɑɕɤɑɑ ɐɔəɌɘɔɣəɚɑ ɛɚɝɞɟɛɌɞɑɗɨəɚɑ ɜɌɓɎɔɞɔɑ ɛɜɑɐɛɜɔɫɞɔɫ ɛɚɐɘɚɝɖɚɎəɚɏɚ 

əɌɟɖɚɏɜɌɐɌ, ɖɚɞɚɜɚɑ ɟɒɑ ɜɌɝɛɚɗɌɏɌɑɞ ɝɚɍɝɞɎɑəəɧɘɔ ɖɚəɝɞɜɟɖɞɚɜɝɖɔɘɔ ɍɪɜɚ, ɡɔɘɔɖɚ-

ɌəɌɗɔɞɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɑɕ, ɍɚɗɨɤɔɘɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɘɔ ɘɚɥəɚɝɞɫɘɔ ɔ ɖɌɐɜɚɎɧɘ 

ɛɚɞɑəɢɔɌɗɚɘ, ɐɌɬɞ Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɓɜɌɍɌɞɧɎɌɞɨ ɔ ɚɡɎɌɞɧɎɌɞɨ əɚɎɧɑ əɌɛɜɌɎɗɑəɔɫ. Ȯ 

ɍɗɔɒɌɕɤɑɑ Ɏɜɑɘɫ ɍɟɐɑɞ ɎɧɎɑɐɑə əɌ ɜɧəɚɖ ɎəɟɞɜɔɎɑəəɧɕ ɍɑɓɔɚəəɧɕ ɜɑəɞɏɑəɚɖɚə-
ɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ (ɌəɌɗɚɏ əɚɜɎɑɒɝɖɚɏɚ ɛɜɑɛɌɜɌɞɌ çɚɘəɔɛɌɖè) çɕɚɏɑɖɝɚɗè. ɉɞɚɞ ɛɜɑɛɌ-

ɜɌɞ Ɏɡɚɐɔɞ Ɏ ɣɔɝɗɚ 56 ɚɝɚɍɚ ɎɌɒəɧɡ ɘɑɐɔɖɌɘɑəɞɚɎ, ɖɚɞɚɜɧɑ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɓɌɖɟ-

ɛɌɪɞɝɫ ɞɚɗɨɖɚ ɓɌ ɜɟɍɑɒɚɘ. ȴɡ ɛɜɚɔɓɎɚɐɝɞɎɚ əɑɚɍɡɚɐɔɘɚ ɚɝɎɚɔɞɨ ɔ Ɏ ȼɚɝɝɔɔ. 

ȭɚɗɨɤɚɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɑɞ ɔ ɐɜɟɏɚɑ ɛɑɜɝɛɑɖɞɔɎəɚɕ əɌɛɜɌɎɗɑəɔɑ ɠɔɜɘɧ ð 

ɛɜɚɔɓɎɚɐɝɞɎɚ ɣɔɝɞɧɡ ɖɚɘəɌɞ ɔ ɚɛɑɜɌɢɔɚəəɧɡ ɘɚɐɟɗɑɕ ɐɗɫ ɍɚɗɨəɔɣəɧɡ ɖɚɘɛɗɑɖɝɚɎ. 

ȱɥɬ ɚɐəɔɘ, əɑ ɘɑəɑɑ ɎɌɒəɧɘ ɎɖɗɌɐɚɘ, ɝɐɑɗɌəəɧɘ əɌɘɔ Ɏɚ ɀɜɫɓɔəɚ Ɏ ɖɚəɢɑ 80-
ɡ, əɌɣɌɗɑ 90-ɡ ɏɚɐɚɎ ɛɜɚɤɗɚɏɚ ɎɑɖɌ, ɩɞɌ ɚɜɏɌəɔɓɌɢɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɩɗɑɖɞɜɚəəɚɏɚ ɢɑə-

ɞɜɌ (ȸɉɂ) çȶɚɜɠɔɝè ɛɚ ɜɑɘɚəɞɟ ɔ əɌɗɌɐɖɑ ɝɚɎɜɑɘɑəəɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ. 

ȯɜɟɛɛɌ ɎɜɌɣɑɕ ɔ ɔəɒɑəɑɜɚɎ (ȯ.Ȯ. ȼɌɞɚɍɧɗɨɝɖɔɕ, ȶ.ȶ. ɀɔɘɟɤɖɔə, Ƚ.ȹ. ȴɓɎɚɗɨɝɖɔɕ ɔ 

Ƚ.Ȯ. ȽɘɔɜəɚɎ) əɌ ɍɌɓɑ ɀɜɫɓɔəɝɖɚɕ ɂȯȭ ɝɚɓɐɌɗɔ ɩɞɚɞ ɢɑəɞɜ. 

ȹɑ ɝɑɖɜɑɞ, ɣɞɚ ɜɑəɞɏɑəɚɎɝɖɌɫ ɌɛɛɌɜɌɞɟɜɌ ɎɝɑɏɐɌ ɫɎɗɫɗɌɝɨ ɚɐəɚɕ ɔɓ ɝɌɘɧɡ ɐɚɜɚ-
ɏɔɡ ɔ ɜɑɤɑəɔɑ ɚ ɛɜɔɚɍɜɑɞɑəɔɔ əɚɎɚɕ ɞɑɡəɔɖɔ ɔɗɔ ɘɚɐɑɜəɔɓɌɢɔɔ ɝɞɌɜɚɕ ɐɚɗɒəɚ ɍɧɞɨ 

ɎɓɎɑɤɑəəɧɘ ɔ ɚɍɚɝəɚɎɌəəɧɘ. 

ȹɌɟɣəɚ-ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɑ ɚɍɦɑɐɔəɑəɔɫ ɔ ɘɑɐɔɖɔ ɀɜɫɓɔəɌ Ɏ ɞɜɟɐəɚɑ Ɏɜɑɘɫ Ɏɝɑ-

ɏɐɌ ɜɌɍɚɞɌɗɔ Ɏ ɞɑɝəɚɘ ɞɎɚɜɣɑɝɖɚɘ ɝɚɐɜɟɒɑɝɞɎɑ, Ɍ ɚɐəɔɘ ɔɓ ɏɗɌɎəɧɡ əɌɛɜɌɎɗɑəɔɕ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɩɗɑɖɞɜɚəəɚɏɚ ɢɑəɞɜɌ, ɝɚɓɐɌəəɚɏɚ əɌ ɍɌɓɑ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ 

ɏɚɜɚɐɌ, ɫɎɗɫɗɌɝɨ ɌɖɞɔɎəɌɫ ɛɚɘɚɥɨ ɗɑɣɑɍəɧɘ ɟɣɜɑɒɐɑəɔɫɘ Ɏ ɜɑɤɑəɔɔ ɗɪɍɧɡ ɎɚɛɜɚɝɚɎ, 
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ɝɎɫɓɌəəɧɡ ɝ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɚɍɚɜɟɐɚɎɌəɔɑɘ, ɖɚəɞɜɌɝɞəɧɘɔ ɝɜɑɐɝɞɎɌɘɔ, 
ɜɑəɞɏɑəɚɎɝɖɔɘɔ ɛɜɔəɌɐɗɑɒəɚɝɞɫɘɔ ɔ ɝɜɑɐɝɞɎɌɘɔ ɓɌɥɔɞɧ. 

ȹɌɤɔ ɓɌɖɌɓɣɔɖɔ ɐɌɗɔ Ɏɧɝɚɖɟɪ ɚɢɑəɖɟ ɜɌɍɚɞɑ ɠɜɫɓɔəɝɖɔɡ ɔəɒɑəɑɜɚɎ. Ⱥɝɚɍɚ 

ɚɞɘɑɞɔɎ, ɣɞɚ ɟɗɟɣɤɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɜɑəɞɏɑəɚɞɑɡəɔɖɔ (ɛɚɝɗɑ ɞɥɌ-

ɞɑɗɨəɚɏɚ ɚɍɦɑɖɞɔɎəɚɏɚ ɌəɌɗɔɓɌ ɑɬ ɝɚɝɞɚɫəɔɫ əɌɤɔɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ) ɚɍɚɤɗɚɝɨ ɔɘ ɓəɌ-

ɣɔɞɑɗɨəɚ ɐɑɤɑɎɗɑ, ɣɑɘ ɛɜɔɚɍɜɑɞɑəɔɑ əɚɎɚɕ ɌɛɛɌɜɌɞɟɜɧ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɘɚəɞɌɒɚɘ ɔ 
əɌɗɌɐɖɚɕ. 

Ƚɚ Ɏɜɑɘɑəɑɘ (ɝɛɟɝɞɫ 15 ɗɑɞ ɛɚɝɗɑ ɝɚɓɐɌəɔɫ ɂɑəɞɜɌ) ɞɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ ɓɌɘɑəɫɗɌɝɨ ɢɔɠɜɚɎɚɕ, ɔ ɓɐɑɝɨ ȸɉɂ çȶɚɜɠɔɝè ɤɬɗ Ɏ əɚɏɟ ɝɚ Ɏɜɑɘɑəɑɘ. ȺɝɟɥɑɝɞɎɗɫ-

ɗɌɝɨ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɚɎ ð ɚɞ ɛɜɚɑɖɞɌ ɐɚ ɎɎɚɐɌ Ɏ ɩɖɝɛɗɟɌɞɌɢɔɪ, 

ɘɚɐɑɜəɔɓɌɢɔɫ ɔ ɚɍəɚɎɗɑəɔɑ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔ ɔɘɛɚɜɞəɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɚɘɛɗɑɖɝɚɎ, 

ɎɖɗɪɣɌɫ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɑ. 
ȮɎɚɐ ɔ ɖɚɘɛɨɪɞɑɜəɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔ ɐɜɟɏɔɡ ɎɔɐɚɎ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ (ȿȳȴ, ȸȼȾ, ɞɑɛɗɚɎɔɐɑəɔɑ) ɝ Ɏɚɓɘɚɒəɧɘ ɐɚɝɞɟɛɚɘ ɖ ɔəɠɚɜɘɌɢɔɔ Ɏ ɖɗɔəɔ-

ɣɑɝɖɔɡ ɚɞɐɑɗɑəɔɫɡ, ɖɚɘɛɨɪɞɑɜəɌɫ ɜɌɍɚɣɌɫ ɝɞɌəɢɔɫ ɢɔɠɜɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ɢɑɗɑɎɧɘ 

əɌɓəɌɣɑəɔɑɘ ɐɗɫ ɌəɏɔɚɏɜɌɠɔɔ ɔ ɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. 

ȿɝɗɟɏɌɘɔ ȸɉɂ çȶɚɜɠɔɝè ɎɚɝɛɚɗɨɓɚɎɌɗɔɝɨ ɞɌɖɔɑ ɔɓɎɑɝɞəɧɑ ɘɑɐɔɢɔəɝɖɔɑ ɟɣɜɑ-

ɒɐɑəɔɫ ȼɚɝɝɔɔ ɖɌɖ ȴəɝɞɔɞɟɞ ɡɔɜɟɜɏɔɔ ɔɘ. Ȭ.Ȯ. ȮɔɤəɑɎɝɖɚɏɚ ȼȬȸȹ, ȸȺȹȴȶȴ ɔɘ. ȸ.ɀ. 
ȮɗɌɐɔɘɔɜɝɖɚɏɚ, ȺɍɦɑɐɔəɬəəɌɫ ɍɚɗɨəɔɢɌ ɟɛɜɌɎɗɑəɔɫ ɘɩɜɔɔ ɏ. ȸɚɝɖɎɧ, ȼɚɝɞɚɎɝɖɔɕ ɏɚɝ-

ɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔ ɐɜ. ȽɌɕɞ Ɏ ȴəɞɑɜəɑɞɑ: www.korfis.ru. ȳɌ 

ɛɜɚɤɑɐɤɔɑ əɑɛɜɚɝɞɧɑ ɏɚɐɧ ȸɉɂ çȶɚɜɠɔɝè Ɏɧɜɚɝ. Ȼɜɔɚɍɜɑɗɔ əɑɘɌɗɧɕ ɚɛɧɞ ɔ ɝɚɞɜɟɐ-

əɔɖɔ ɢɑəɞɜɌ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɔɞɨ ɝɎɚɪ ɐɑɫɞɑɗɨəɚɝɞɨ əɑ ɞɚɗɨɖɚ Ɏ ɚɍ-

ɗɌɝɞɔ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ, əɚ ɔ Ɏ ɝɚɓɐɌəɔɔ ɜɌɍɚɣɔɡ ɝɞɌəɢɔɕ (ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɑ ɜɌ-
ɍɚɣɑɑ ɘɑɝɞɚ ɎɜɌɣɌ-ɐɔɌɏəɚɝɞɌ) ɐɗɫ ɜɑɏɔɝɞɜɌɢɔɔ, ɚɍɜɌɍɚɞɖɔ, ɌɜɡɔɎɔɜɚɎɌəɔɫ ɜɌɓɗɔɣəɧɡ 

ɎɔɐɚɎ ɘɑɐɔɢɔəɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ (ɞɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ, ɌəɏɔɚɏɜɌɠɔɫ, 

ȶȾ, ȸȼȾ, ȿȳȴ ɔ ɐɜ.). ȼɌɍɚɣɔɑ ɝɞɌəɢɔɔ, ɛɚɝɞɌɎɗɫɑɘɧɑ ɠɔɜɘɚɕ çȶɚɜɠɔɝè Ɏ ɝɚɐɜɟɒɑɝɞɎɑ ɝ 

ɛɜɚɏɜɌɘɘɔɝɞɌɘɔ ȸȯȿ ɔɘ. ȸ.Ȯ. ȷɚɘɚəɚɝɚɎɌ, ɚɝəɌɥɑəɧ ɜɟɝɔɠɔɢɔɜɚɎɌəəɧɘ ɛɜɚɏɜɌɘɘ-

əɧɘ ɚɍɑɝɛɑɣɑəɔɑɘ. Ⱥəɔ ɫɎɗɫɪɞɝɫ ɞɚɕ ɚɝəɚɎɚɕ, əɌ ɍɌɓɑ ɖɚɞɚɜɚɕ ɘɚɒəɚ ɜɌɓɎɔɎɌɞɨ ɚɍ-

ɥɑɍɚɗɨəɔɣəɧɑ ɖɚɘɛɨɪɞɑɜəɧɑ ɝɑɞɔ ɐɗɫ ɍɚɗɑɑ ɤɔɜɚɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɑɐɔɢɔəɝɖɚɏɚ 
ɔɓɚɍɜɌɒɑəɔɫ (ɛɑɜɑɐɌɣɌ ɔəɠɚɜɘɌɢɔɔ ɔɓ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ ɔ ɩɗɑɖɞɜɚəəɚɑ ɌɜɡɔɎɔɜɚɎɌ-

əɔɑ). 

ȹɚ ɩɞɚ Ɏɝɬ ɍɧɗɚ ɛɚɞɚɘ. Ȭ Ɏ ɞɑ ɞɜɟɐəɧɑ, ɛɑɜɎɧɑ ɏɚɐɧ 90-ɡ ð ɘɑɐɔɢɔəɝɖɔɕ ɩɗɑɖ-

ɞɜɚəəɧɕ ɢɑəɞɜ ɐɚɎɚɗɨɝɞɎɚɎɌɗɝɫ ɘɌɗɧɘ ð ɜɑɘɚəɞɔɜɚɎɌɗɔ ɟɒɑ ɍɧɎɤɔɑ Ɏ ɟɛɚɞɜɑɍɗɑəɔɔ 

ɌɛɛɌɜɌɞɧ, ɛɚɝɖɚɗɨɖɟ əɌ əɚɎɧɑ ð ɟ ɏɗɌɎəɧɡ ɎɜɌɣɑɕ əɑ ɍɧɗɚ ɐɑəɑɏ. Ȭ əɌɣɔəɌɗ ɩɞɟ ɞɜɟɐ-
əɟɪ, əɚ ɚɣɑəɨ əɟɒəɟɪ ɜɌɍɚɞɟ ɍɑɝɝɘɑəəɧɕ ɐɔɜɑɖɞɚɜ ɢɑəɞɜɌ ð Ɏɧɛɟɝɖəɔɖ ȼɫɓɌəɝɖɚɏɚ 

ɜɌɐɔɚɞɑɡəɔɣɑɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ȶɚəɝɞɌəɞɔə ȶɚəɝɞɌəɞɔəɚɎɔɣ ɀɔɘɟɤɖɔə, ɛɜɔɤɑɐɤɔɕ Ɏɚ 

ɀɜɫɓɔəɝɖɟɪ ɍɚɗɨəɔɢɟ ɔɓ ȮȻȶ. ȾɜɟɐɚɗɪɍɔɎɧɕ, ɔəɔɢɔɌɞɔɎəɧɕ, ɔəɞɑɜɑɝɟɪɥɔɕɝɫ Ɏɝɑɘ 

əɚɎɧɘ Ɏ əɌɤɑɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ. 

Ȼɚɐ ɝɞɌɞɨ ɑɘɟ ɍɧɗɔ ɔ ɐɜɟɏɔɑ ɐɎɌ ɔəɒɑəɑɜɌ əɌɟɖɚɏɜɌɐɌ ɀɜɫɓɔəɚ, ɝ ɖɚɞɚɜɧɡ 

əɌɣɔəɌɗɝɫ çȶɚɜɠɔɝè ð ɩɞɚ ȽɞɌəɔɝɗɌɎ ȹɔɖɚɗɌɑɎɔɣ ȴɓɎɚɗɨɝɖɔɕ ɔ Ƚɑɜɏɑɕ ȮɌɗɑɜɨɑɎɔɣ 
ȽɘɔɜəɚɎ. ȸɚɫ ɜɌɍɚɞɌ Ɏ ɢɑəɞɜɑ ɓɌɖɗɪɣɌɗɌɝɨ Ɏ ɖɚɚɜɐɔəɌɢɔɔ ɑɏɚ ɐɑɫɞɑɗɨəɚɝɞɔ, ɚɛɜɑɐɑɗɑ-

əɔɔ ɛɜɔɚɜɔɞɑɞəɧɡ əɌɛɜɌɎɗɑəɔɕ Ɏɛɗɚɞɨ ɐɚ əɌɟɣəɧɡ ɜɌɓɜɌɍɚɞɚɖ. ȻɑɜɎɧɑ ɐɑəɨɏɔ ȸɉɂ 

çȶɚɜɠɔɝè ɓɌɜɌɍɚɞɌɗ ɛɜɔ ɓɌɘɑəɑ ɟɝɞɌɜɑɎɤɔɡ ɜɑəɞɏɑəɚɞɑɗɑɎɔɓɔɚəəɧɡ ɝɔɝɞɑɘ əɌ ɝɚɎɜɑ-

ɘɑəəɧɑ Ɏ ɖɜɟɛəɧɡ ɍɚɗɨəɔɢɌɡ ȸɚɝɖɚɎɝɖɚɕ ɚɍɗɌɝɞɔ ð ȰɘɔɞɜɚɎɌ, ɅɬɗɖɚɎɌ, ɄɌɞɟɜɧ ɔ 

ɐɜɟɏɔɡ. ȽɔɗɌɘɔ ɢɑəɞɜɌ ɍɧɗ ɚɝɟɥɑɝɞɎɗɬə ɜɑɘɚəɞ ɔ əɌɗɌɐɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌ-
əɔɫ Ɏ ȹȴȴ ɝɖɚɜɚɕ ɛɚɘɚɥɔ ɔɘ. ȹ.Ȯ. ȽɖɗɔɠɚɝɚɎɝɖɚɏɚ, Ɏ ȸɚɝɖɚɎɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨ-

əɔɢɑ ʈ 50, ɝɞɚɗɔɣəɧɡ ɛɚɗɔɖɗɔəɔɖɌɡ ʈ 80 ɔ ʈ 104, ɛɚɞɚɘ ɟɒɑ Ɏɝɑ Ɏɔɐɧ ɜɑɘɚəɞɌ ɜɑəɞ-

ɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌɞɚɎ ɔ ɞɑɗɑɎɔɓɔɚəəɧɡ ɝɔɝɞɑɘ (ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɔ ɔɘɛɚɜɞəɚɏɚ ɛɜɚɔɓɎɚɐ-

ɝɞɎɌ) ɚɝɟɥɑɝɞɎɗɫɗɔɝɨ Ɏ ɋɜɚɝɗɌɎɗɑ, ȷɔɛɑɢɖɑ, ȭɜɫəɝɖɑ, ȹɚɎɏɚɜɚɐɑ, ȽɌɘɌɜɑ ɔ ɐɜɟɏɔɡ ɏɚɜɚ-

ɐɌɡ ȼɚɝɝɔɔ (çȸȯè 26.04.1996 ɏ. çȻɚɐɘɚɝɖɚɎɝəɚɑ ɀɜɫɓɔəɚ- ɜɑəɞɏɑəɚɗɚɏɌɘ ȼɚɝɝɔɔ). 

ȭɑɓ ɗɚɒəɚɕ ɝɖɜɚɘəɚɝɞɔ ɓɌɘɑɣɟ, ɣɞɚ Ɏ ɚɣɑəɨ əɑɛɜɚɝɞɧɑ 90-ɑ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ɘɑ-
ɐɔɖɔ ɔ ɔəɒɑəɑɜɧ ɩɗɑɖɞɜɚəəɚɏɚ ɀɜɫɓɔəɌ, ɜɌɍɚɞɌɫ Ɏ ɞɑɝəɚɘ ɖɚəɞɌɖɞɑ, ɛɚ ɖɜɌɕəɑɕ ɘɑɜɑ, 

Ɏ ɚɍɗɌɝɞɔ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɑɡəɔɖɔ ɚɖɌɓɌɗɔ ɝɟɥɑɝɞɎɑəəɟɪ ɛɚɘɚɥɨ ɜɑəɞɏɑəɚ-

ɗɚɏɌɘ ȼɚɝɝɔɔ. 

ȸɚɫ ɝɞɌɞɨɫ çȰɑɗɌɞɨ ɍɧɗɚ əɑɣɑɏɚ, əɌɐɚ ɒɔɞɨè (ȸȯ 28.04.1992 ɏ.), ɏɐɑ ɫ ɎɝɛɚɘɔəɌɗ 

ɞɬɥɟ ɔɓ ɌəɑɖɐɚɞɌ, çɚɞɛɟɥɑəəɟɪè ɓɫɞɑɘ ɝ 10 ɩɞɌɒɌ əɌ ɝɎɚɍɚɐɟ, ɓɌɖɌəɣɔɎɌɗɌɝɨ ɝɗɚɎɌɘɔ: 
çəɑ ɓəɌɪ, ɎɧɤɗɌ ɗɔ ɔɓ ɛɔɖɑ ɞɌ ɞɬɥɌ. Ȼɚ ɓɌɖɚəɌɘ ɠɔɓɔɖɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏɝɑɡ ɝɞɑɛɑ-

əɑɕ ɝɎɚɍɚɐɧ, ɐɚɗɒəɌ ɍɧ. Ȼɚɛɜɚɍɟɑɘ ɔ ɘɧè. 

ȻɚɛɜɚɍɚɎɌɗɔ. ȴ ɜɑɓɟɗɨɞɌɞ ɚɖɌɓɌɗɝɫ ɎɑɝɨɘɌ ɟɝɛɑɤəɧɘ. Ȯɑɐɨ ɚɍɥɔɕ ɟɜɚɎɑəɨ ɚɞɑ-

ɣɑɝɞɎɑəəɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɛɚ ɞɑɡəɔɣɑɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɞɜɌɐɔɢɔ-

ɚəəɚ ɚɞɝɞɌɎɌɗ ɚɞ ɜɌɓɎɔɞɧɡ ɝɞɜɌə, ɚɞɗɔɣɌɫɝɨ ɛɜɔ ɩɞɚɘ ɎɑɝɨɘɌ ɟɓɖɚɕ əɚɘɑəɖɗɌɞɟɜɚɕ, 

ɚɡɎɌɞɧɎɌɪɥɑɕ ɗɔɤɨ ɌɛɛɌɜɌɞɟɜɟ ɔ ɛɜɔəɌɐɗɑɒəɚɝɞɔ ɚɍɥɑɏɚ əɌɓəɌɣɑəɔɫ. ȹɌ əɔɓɖɚɘ 
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ɟɜɚɎəɑ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɜɑɏɔɚəɚɎ ɚɝɞɌɎɌɗɚɝɨ ɞɑɡəɔɣɑɝɖɚɑ ɚɍɝɗɟɒɔɎɌəɔɑ ɐɚɜɚɏɚɝɞɚɫɥɑɕ 
ɜɑəɞɏɑəɚɎɝɖɚɕ ɌɛɛɌɜɌɞɟɜɧ ɔɘɛɚɜɞəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɐɌɒɑ Ɏ ɝɌɘɚɘ ɜɑɓ-

ɖɚɘ ɟɡɟɐɤɑəɔɔ ɛɚɗɚɒɑəɔɫ ɐɑɗ Ɏ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɑ ɚɐɔə ɛɚɗɚɒɔɞɑɗɨəɧɕ ɘɚɘɑəɞ 

Ɏɝɬ-ɞɌɖɔ ɔɘɑɗɚ ɘɑɝɞɚ ð ɛɚɝɖɚɗɨɖɟ ɡɟɒɑ ɍɧɗɚ ɟɒɑ əɑɖɟɐɌ, ɐɚɗɒəɚ ɍɧɗɚ əɌɝɞɟɛɔɞɨ ɛɚɝɞɑ-

ɛɑəəɚɑ ɟɗɟɣɤɑəɔɑ. 

Ȯ ɞɑ ɝɌɘɧɑ 90-ɑ ɝɜɑɐɔ ɚɞɑɣɑɝɞɎɑəəɧɡ ɠɔɜɘ ɫ ɓəɌɗ ɗɔɤɨ ɞɜɔ, ɖɌɖɔɑ ɛɜɑɐɗɌɏɌɗɔ 
ɝɎɚɔ ɟɝɗɟɏɔ ɛɚ ɜɑɘɚəɞɟ, ɘɚɐɑɜəɔɓɌɢɔɔ ɔ ɞɑɡəɔɣɑɝɖɚɘɟ ɚɍɝɗɟɒɔɎɌəɔɪ ɐɚɜɚɏɚɝɞɚɫɥɑɕ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɌɛɛɌɜɌɞɟɜɧ: çȬȸȴȶȺè (əɌ ɍɌɓɑ ɚɞɐɑɗɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɑɡəɔɖɔ 

ȮȹȴȴȸȾ), ȽȻȱȶȾȼ-ȬȻ (əɌ ɍɌɓɑ ȹȴȴ ɔəɞɜɌɝɖɚɛɔɔ) ɔ ɘɑɐɔɢɔəɝɖɔɕ ɩɗɑɖɞɜɚəəɧɕ ɢɑəɞɜ 

çȶȺȼɀȴȽè ɔɓ ɛɚɐɘɚɝɖɚɎəɚɏɚ ɀɜɫɓɔəɚ. 

éȹɌ ɐɎɚɜɑ ɟɒɑ XXI Ɏɑɖ, ɎɜɑɘɑəɌ ɚɛɫɞɨ əɑ ɝɌɘɧɑ ɗɬɏɖɔɑ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɎɗɌɝɞɨ ɔ 

əɌɝɑɗɑəɔɑ ɐɚɗɒəɧ ɚɝɚɓəɌɞɨ, ɣɞɚ ɖɌɣɑɝɞɎɑəəɌɫ ɘɑɐɔɢɔəɝɖɌɫ ɛɚɘɚɥɨ ɝɞɚɔɞ ɚɣɑəɨ ɐɚɜɚ-
ɏɚ. Ȭ ɘɔəɔɝɞɑɜɝɞɎɚ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɚɝɝɔɔ ɐɚɗɒəɚ Ɏ ɍɚɗɨɤɑɕ ɘɑɜɑ ɛɜɔɝɗɟɤɔɎɌɞɨɝɫ ɖ 

ɘəɑəɔɪ ɚɍɥɑɝɞɎɑəəɧɡ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɚɜɏɌəɔɓɌɢɔɕ, Ɏɧɛɚɗəɫɞɨ ɔɡ ɜɑɖɚɘɑəɐɌɢɔɔ, 

ɛɜɔɐɌɞɨ ɔɘ ɐɔɜɑɖɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ. Ⱥɞəɪɐɨ əɑ ɝɗɟɣɌɕəɚ Ɏ ɜɌɓɎɔɞɧɡ ɩɖɚəɚɘɔɣɑɝɖɔ 

ɝɞɜɌəɌɡ ɜɌɝɞɚɣɔɞɑɗɨɝɞɎɟɪɞ ɔ ɓɌɞɜɌɣɔɎɌɪɞ əɌ ɚɡɜɌəɟ ɓɐɚɜɚɎɨɫ ɚɞ 7 ɐɚ 13% ɍɪɐɒɑɞɌ. 

Ⱥəɔ ɍɧ ɜɌɐɧ ɞɜɌɞɔɞɨ ɘɑəɨɤɑ (əɌɛɜɔɘɑɜ 3% ɖɌɖ ɟ əɌɝ), əɚ əɑ ɡɚɞɫɞ ɚɛɟɝɖɌɞɨ ɟɜɚɎɑəɨ 

ɚɖɌɓɌəɔɫ ɘɑɐ.ɛɚɘɚɥɔ ɔ əɌɟɖɔ ɐɚ ɞɚɕ ɣɑɜɞɧ, ɐɚ ɖɚɞɚɜɚɕ ɐɚɤɗɔ ɘɧ. ȹɟ, Ɍ ɚɛɫɞɨ Ɏɧɍɔ-
ɜɌɞɨɝɫ əɌɘ ɔɓ ɝɎɚɑɕ ɫɘɧ ɛɜɔɐɬɞɝɫ, ɛɚ Ɏɝɑɕ Ɏɔɐɔɘɚɝɞɔ, ɐɚɗɏɚ ɔ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ, ɝɎɚ-

ɔɘɔ ɝɔɗɌɘɔ. 

Ⱦɜɟɐəɚɑ Ɏɜɑɘɫ ɐɚɝɞɌɬɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɖɌɒɐɚɘɟ ɛɚɖɚɗɑəɔɪ, ɎɧɛɌɗɚ ɚəɚ ɔ əɌ ɐɚ-

ɗɪ əɌɤɔɡ ɐɑɐɚɎ ɔ ɚɞɢɚɎ ɔ, ɞɑɘ əɑ ɘɑəɑɑ, Ɏəɬɝɤɔɡ əɑɚɢɑəɔɘɧɕ ɎɖɗɌɐ Ɏ ɜɌɓɎɔɞɔɑ ɞɜɌ-

ɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɓɌ 100-ɗɑɞəɔɕ ɛɑɜɔɚɐ ɝɚ ɐəɫ ɚɞɖɜɧɞɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ: 
Ƚ.Ȼ. ȯɜɔɏɚɜɨɑɎ ɔ ȸ.ȴ. ȹɑɘɬəɚɎ, Ƚ.Ȭ. ȼɑɕəɍɑɜɏ ɔ ȯ.Ȭ. ȳɑɐɏɑəɔɐɓɑ, ȴ.ȷ. ȾɌɏɑɜ ɔ Ɋ.ȹ. Ƚɚ-

ɖɚɗɚɎ, ȶ.Ȯ. ȻɚɘɑɗɨɢɚɎ ɔ ȴ.ȯ. ȷɌɏɟəɚɎɌ, ȱ.ȷ. ȶɑɎɑɤ ɔ ȷ.Ȱ. ȷɔəɐɑəɍɜɌɞɑə, ȴ.Ɂ. ȼɌɍɖɔə ɔ 

ȷ.ȸ. Ȼɚɜɞəɚɕ. ȸɚɒəɚ ɑɥɬ ɐɚɗɏɚ ɛɑɜɑɣɔɝɗɫɞɨ ɔɓɎɑɝɞəɧɡ ɔ ɓəɌɘɑəɔɞɧɡ, Ɍ ɞɌɖɒɑ ɜɫɐɚ-

Ɏɧɡ Ɍɜɘɔɔ ɢɑɗɔɞɑɗɑɕ ð ɛɜɌɖɞɔɣɑɝɖɔɡ ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ, ɚɍɐɑɗɬəəɧɡ ɓɎɌəɔɫɘɔ ɔ 

əɌɏɜɌɐɌɘɔ, əɚ ɛɜɑɐɌəəɧɡ ɝɎɚɑɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ ɔ əɑ ɚɞəɚɝɫɥɔɡ ɝɑɍɫ ɖ ɛɚɞɑɜɫəəɚɘɟ ɛɚ-

ɖɚɗɑəɔɪ. Ȯɚɔɝɞɔəɟ ɝɜɑɐɔ çɛɚɞɑɜɫəəɚɏɚ ɛɚɖɚɗɑəɔɫè ɑɝɞɨ ɔ əɑ ɛɚɞɑɜɫɎɤɔɑɝɫ. 
 

çȳɌɝɗɟɒɑəəɚɕ əɌɏɜɌɐɑ ɖɞɚ əɑ ɜɌɐ ð 
ȽɎɔɐɑɞɑɗɨɝɞɎɟ, ɣɞɚ Ɏɑɖ əɑɐɌɜɚɘ ɛɜɚɒɔɞ? 
Ȯɝɬ ɞɌɖ, ɐɜɟɓɨɫ. ȹɚ ɛɚɐɗɔəəɧɕ, ɍɧɞɨ ɘɚɒɑɞ, 

ȴɓɍɜɌəəɔɖ ɎɑɖɌ ð ɞɚɞ, ɖɞɚ ɍɑɓ əɌɏɜɌɐ. 
 

ȶɞɚ ɑɝɗɔ əɌɐɚ, ɎɝɞɌəɑɞ Ɏ ɚɍɥɔɕ ɜɫɐ 
ȴ əɌ ɝɚɝɑɐɌ ɏɜɟɓ əɑ ɛɑɜɑɗɚɒɔɞ, 

ȶɚɘɟ, ɚɐəɌɖɚ, ɍɌɜɐ ɡɎɌɗɧ əɑ ɝɗɚɒɔɞ, 
ȶɚɏɚ əɑ ɛɜɔɏɗɌɤɌɪɞ əɌ ɛɌɜɌɐ, 

 
ȶɞɚ ɜɌɓ, ɛɚ ɝɗɟɡɌɘ, ɍɧɗ Ɏ ɖɌɖɚɘ-ɞɚ ɝɛɔɝɖɑ, 

ȹɚ ɎɧɛɌɗ ɛɚ ɚɤɔɍɖɑ ɘɌɤɔəɔɝɞɖɔ 
ȴ ɞɌɖ ɚɝɞɌɗɝɫ ð Ɏəɑ ɝɔɝɞɑɘ ɔ ɝɡɑɘ, 
ȹɑ ɚɍɢɑɗɚɎɌə, əɑ ɛɑɜɑɞɚɗɖɚɎɌə, 

ȹɑ ɚɖɚɗɨɢɚɎɌə, əɑ ɛɜɚɤɞɑɘɛɑɗɬɎɌə 
ȴ əɑ ɛɜɔɎɌɞɔɓɔɜɚɎɌə əɔɖɑɘ!è 

 

                                    ȴɗɨɫ ɀɚəɫɖɚɎ 

 

ȿ ɘɑəɫ ɖɌɖ ɔ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɜɫɐɚɎɧɡ ɎɜɌɣɑɕ ɘɚɑɏɚ ɛɚɖɚɗɑəɔɫ əɑɞ əɔɖɌɖɔɡ ɛɜɌ-

ɎɔɞɑɗɨɝɞɎɑəəɧɡ əɌɏɜɌɐ, ɖɜɚɘɑ ɏɜɌɘɚɞ ɌɐɘɔəɔɝɞɜɌɢɔɔ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ ɖ Ȱəɪ ɘɑ-
ɐɔɢɔəɝɖɚɏɚ ɜɌɍɚɞəɔɖɌ. 

Ȯ ɝɎɚɬ Ɏɜɑɘɫ ɫ ɔəɚɏɐɌ ɓɌɐɟɘɧɎɌɗɝɫ, ɖɌɖ əɌɐɚ ɞɜɟɐɔɞɨɝɫ, ɣɞɚɍɧ ɝɞɜɌəɌ əɌɏɜɌɐɔ-

ɗɌ ɞɑɍɫ, əɌɛɜɔɘɑɜ, ɚɜɐɑəɚɘ ȾɜɟɐɚɎɚɏɚ ȶɜɌɝəɚɏɚ ɓəɌɘɑəɔ, əɚ ɖɜɔɞɑɜɔɑɎ ɐɗɫ əɌɏɜɌɒɐɑ-

əɔɫ ɩɞɔɘ ɚɜɐɑəɚɘ ð əɑ əɌɤɬɗ. ȿɒɑ ɔ ɚɜɐɑəɌ ɞɌɖɚɏɚ ɐɌɎəɚ əɑɞ, Ɍ ɘəɑ Ɏɝɬ ɡɚɣɑɞɝɫ. ȾɌɖ ɔ 

əɑ ɟɓəɌɗ, ɖɞɚ ɔ ɓɌ ɣɞɚ ɛɚɗɟɣɌɗ ɩɞɟ əɌɏɜɌɐɟ ɖɜɚɘɑ ɌɐɘɔəɔɝɞɜɌɢɔɔ (ɝ ɩɞɔɘɔ Ɏɝɬ ɫɝəɚ, 
ɛɜɔɤɗɌ ɜɌɓəɌɜɫɐɖɌ əɌ ɍɚɗɨəɔɢɟ ð ɝɑɍɑ ɔ ɎɑɤɌɪɞ), ɝɚ Ɏɜɑɘɑəɑɘ Ɏɝɬ-ɞɌɖɔ ɛɚəɫɗ, ɣɞɚ Ɏ 

əɌɤɑɕ ɝɞɜɌəɑ ɎɌɒəɧ əɑ ɓɎɌəɔɫ ɔ əɌɏɜɌɐɧ, Ɍ ȴȸɋ. 

ȾɌɖ ɝɎɚɬ ɔɘɫ ɫ çɝɐɑɗɌɗè əɑ ɞɑɘ, ɣɞɚ ɌɖɞɔɎəɚ ɝɚɐɑɕɝɞɎɚɎɌɗ ɎɛɑɜɎɧɑ ɓɌ 100 ɗɑɞ 

əɌɣɌɞɨ Ɏɧɛɟɝɖ ɚɞɑɣɑɝɞɎɑəəɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɨɪ ɏɚɞɚɎɚɕ ɗɑɖɌɜɝɞɎɑəəɚɕ ɠɚɜɘɧ ɝɛɑɢɔ-

Ɍɗɨəɚɏɚ ɝɟɗɨɠɌɞɌ ɍɌɜɔɫ ɐɗɫ ɛɑɜɎɔɣəɚɏɚ ɐɎɚɕəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɒɑɗɟɐɚɣəɚ-

ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ. Ɂɚɞɫ ɘəɚɏɔɑ ɏɗɌɎəɧɑ ɝɛɑɢɔɌɗɔɝɞɧ ɜɑɏɔɚəɚɎ ȼɀ ɛɜɔ ɘɌɗɑɕɤɔɡ ɛɑɜɑ-
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ɍɚɫɡ ɝ ɛɚɝɞɌɎɖɚɕ ɍɌɜɔɫ ð ɝɜɌɓɟ ɓɎɚəɫɞ ɘəɑ. ȹɑ ɞɑɘ, ɣɞɚ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌɗ ɌɛɛɌɜɌɞ ȭɚɍ-
ɜɚɎɌ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɚɗɝɞɚɕ ɖɔɤɖɔ. ȷɔɤɨ ɎɜɚɒɐɬəəɌɫ ɝɖɜɚɘəɚɝɞɨ əɑ ɛɚɓɎɚɗɔɗɌ ɘəɑ 

ɓɌɛɌɞɑəɞɚɎɌɞɨ ɝɎɚɕ ɛɜɔɍɚɜ ɖɌɖ ɌɛɛɌɜɌɞ ȭɚɍɜɚɎɌ-ȼɌɞɚɍɧɗɨɝɖɚɏɚ. Ȯɚɞ ɛɚɣɑɘɟ ɚə əɌɓɧ-

ɎɌɑɞɝɫ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɘ ɌɛɛɌɜɌɞɚɘ ȭɚɍɜɚɎɌ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɘəɚɏɔɑ ɛɜɌɖɞɔɣɑɝɖɔɑ 

ɎɜɌɣɔ-ɜɑəɞɏɑəɚɗɚɏɔ ɛɜɚɐɚɗɒɌɪɞ ɘɑəɫ ɝɛɜɌɤɔɎɌɞɨ: çȯɐɑ ɘɚɒəɚ ɖɟɛɔɞɨ ɞɎɚɪ ɍɌəɖɟ?è. ȴ 

əɑ ɞɑɘ, ɣɞɚ ɝɚɓɐɌɗ ɘɑɐɔɢɔəɝɖɔɕ ɩɗɑɖɞɜɚəəɧɕ ɢɑəɞɜ əɌ ɍɌɓɑ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɓɐɜɌɎɚɚɡɜɌ-
əɑəɔɫ. Ȭ ɝɚɎɑɜɤɑəəɚ ɝɗɟɣɌɕəɚ ɔ əɑɚɒɔɐɌəəɚ. 

Ƚɚ Ɏɜɑɘɬə ɜɌɍɚɞɧ ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ɔəɝɞɔɞɟɞɌ Ɏ ȹɚɎɚɞɚɜɦɫɗɨɝɖɚɕ ɂɑəɞɜɌɗɨəɚɕ 

ɜɌɕɚəəɚɕ ɍɚɗɨəɔɢɑ ȸɌɜɔɕɝɖɚɕ ȬȽȽȼ ɍɧɗ ɟ ɘɑəɫ, ɖɌɖ əɧəɣɑ ɏɚɎɚɜɫɞ, ɚɐɔə ɛɜɔɖɚɗ. ȶɚ-

ɏɐɌ ɘɚɗɚɐɧɑ ɔ əɑ ɚɣɑəɨ ɘɚɗɚɐɧɑ ɘɑɐɝɬɝɞɜɧ ɓɎɚəɔɗɔ Ɏ ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞ ɔ ɝɛɜɌ-

ɤɔɎɌɗɔ çɉɞɚ ȼɑəɞɏɑə?è ɫ ɚɞɎɑɣɌɗ: çȸɔɗɧɑ, ɐɑɎɟɤɖɔ, Ȯɑɗɔɖɔɕ Ȯɔɗɨɏɑɗɨɘ ȶɚəɜɌɐ ȼɑəɞɏɑə 

ɟɘɑɜ 10 ɠɑɎɜɌɗɫ 1923 ɏ. ɚɞ ɜɌɖɌ ɞɚɗɝɞɚɕ ɖɔɤɖɔ. ɉɞɚ ȼɌɞɚɍɧɗɨɝɖɔɕ, ɣɞɚ Ɏɧ ɡɚɞɑɗɔ?è. 
ȹɌ ɐɜɟɏɚɘ ɖɚəɢɑ ɛɜɚɎɚɐɌ ð ɘɔəɟɞəɚɑ ɓɌɘɑɤɌɞɑɗɨɝɞɎɚ, Ɍ ɛɚɞɚɘ ɐɑɎɔɣɔɕ ɏɚɗɚɝ, 

ɚɍɜɌɥɬəəɧɕ ɝɚɎɝɑɘ əɑ ɖɚ ɘəɑ, ɛɜɚɔɓəɚɝɔɗ: çȺɕ, ɐɑɎɣɚəɖɔ, ɩɞɚ əɑ ɜɑəɞɏɑə, ɩɞɚ ɘɟɒɔɖ 

ɖɌɖɚɕ-ɞɚè, ɔ ɞɜɟɍɖɟ ɍɜɚɝɌɗɔ əɌ ɜɧɣɌɏ. ȿɐɚɎɚɗɨɝɞɎɔɑ ɚɞ ɝɎɚɑɕ ɤɟɞɖɔ ɫ ɛɚɗɟɣɌɗ ɖɚɗɚɝ-

ɝɌɗɨəɚɑ, əɚ ɔɘɑɗɌ ɚəɌ ɔ ɎɚɝɛɔɞɌɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ. ȹɑɖɚɞɚɜɚɑ Ɏɜɑɘɫ ɝɛɟɝɞɫ, əɔɖɞɚ ɟɒɑ 

əɑ ɝɛɜɌɤɔɎɌɗ ȼɑəɞɏɑəɌ, Ɍ ɗɔɤɨ ɟɞɚɣəɫɗɔ ð ɩɞɚ ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞ? 

ȮɛɚɝɗɑɐɝɞɎɔɔ ɩɞɌ ɡɚɡɘɌ əɌ çɟɜɌè ɛɜɚɡɚɐɔɗɌ Ɏɚ Ɏɝɑɡ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ, ɏɐɑ 
ɘəɑ ɐɚɎɚɐɔɗɚɝɨ ɜɌɍɚɞɌɞɨ. ȴɘɑɗɌ ɚəɌ ɘɑɝɞɚ ɔ Ɏ ȹȴȴ ɠɞɔɓɔɚɛɟɗɨɘɚəɚɗɚɏɔɔ ȻɑɜɎɚɏɚ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ. ȰɚɤɗɌ ɚəɌ ɔ ɐɚ ɐɔɜɑɖɞɚɜɌ ɔəɝɞɔɞɟɞɌ ɌɖɌɐɑɘɔɖɌ ȸ.ȴ. Ȼɑɜɑ-

ɗɨɘɌəɌ. ȸɔɡɌɔɗ ȴɓɜɌɕɗɑɎɔɣ ɚɢɑəɔɗ ɑɬ ɛɚ ɐɚɝɞɚɔəɝɞɎɟ. ȴ Ɏɚɞ ɞɚɏɐɌ, ɖɚɏɐɌ ɟɒɑ ɛɜɌɖɞɔ-

ɣɑɝɖɔ Ɏɝɑ ɘɑɐɝɬɝɞɜɧ ɓəɌɗɔ, ɣɑɘ ȼɑəɞɏɑə ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɖɌɍɔəɑɞɌ, ɘəɑ 

ɛɚɓɎɚəɔɗ ɐɚɢɑəɞ ɝ ɖɌɠɑɐɜɧ ɠɞɔɓɔɚɛɟɗɨɘɚəɚɗɚɏɔɔ əɌɤɑɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɔ ɓɌɐɌɗ ɘəɑ 
ɛɚɞɜɫɝɌɪɥɔɕ Ɏɚɛɜɚɝ: çɉɞɚ ȼɑəɞɏɑə?è. Ȱɚ ɝɔɡ ɛɚɜ ɐɚɢɑəɞɚɎ ɫ ɑɥɬ əɑ çɝɜɑɓɌɗè. Ȼɚɝɗɑ ɞɚɏɚ 

ɖɌɖ ȸɔɡɌɔɗ ȯɑɚɜɏɔɑɎɔɣ ȭɔɜɚə ɟɓəɌɗ, ɖɚɏɐɌ əɑ ɝɞɌɗɚ Ȯ.ȶ. ȼɑəɞɏɑəɌ, Ɍ əɌ ɐɜɟɏɚɘ ɖɚəɢɑ 

ɛɜɚɎɚɐɌ ɍɧɗ ȼɌɞɚɍɧɗɨɝɖɔɕ ð əɔɖɌɖɚɏɚ ɓɌɘɑɤɌɞɑɗɨɝɞɎɌ ɝɚ ɝɞɚɜɚəɧ ɖɌɠɑɐɜɌɗɨəɚɏɚ ɜɌ-

ɍɚɞəɔɖɌ əɑ ɍɧɗɚ. Ⱥə ɞɟɞ ɒɑ ɝɛɜɚɝɔɗ: çȯɑəəɌɐɔɕ ȮɔɖɞɚɜɚɎɔɣ, Ɍ Ȯɧ ɝɑɕɣɌɝ ɓɌəɔɘɌɑɞɑɝɨ 

ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɑɕ?è. 

 ð ȰɌ, ð ɚɞɎɑɞɔɗ ɫ. 
 ð ȹɌɝɖɚɗɨɖɚ ɘəɑ ɔɓɎɑɝɞəɚ, Ɏɚ ɎɜɑɘɑəɌ Ȯ.ȶ.ȼɑəɞɏɑəɌ ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

əɑ ɍɧɗɚ? 

 ð ȮɌɤɔ ɝɎɑɐɑəɔɫ ɎɑɝɨɘɌ ɞɚɣəɧɑ, çɢɔɠɜɌè Ɏ ɛɜɌɖɞɔɣɑɝɖɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɛɚɫɎɔ-

ɗɌɝɨ ɏɐɑ-ɞɚ ɝ ɝɑɜɑɐɔəɧ 70-ɡ ɛɜɚɤɗɚɏɚ ɎɑɖɌ. 

 ð ȹɌɐɑɪɝɨ, ɛɚɫɎɔɗɌɝɨ ɚəɌ ɛɜɔ ȮɌɤɑɘ əɑɛɚɝɜɑɐɝɞɎɑəəɚɘ ɟɣɌɝɞɔɔ, ð ɛɜɚɐɚɗɒɔɗ 
çɐɚɝɞɌɎɌɞɨè ɝɎɚɔɘɔ ɎɚɛɜɚɝɌɘɔ ɐɚɢɑəɞ. 

 ð ȶɚəɑɣəɚ, ɫ ɞɚɒɑ Ɏəɚɝɔɗ ɝɎɚɪ ɗɑɛɞɟ, əɌɣɔəɌɗ ɟɒɑ ɜɌɍɚɞɌɞɨ əɌɐ ɐɚɖɞɚɜɝɖɚɕ. 

 ð ȾɚɏɐɌ ɘɚɏɟ ɫ ȮɌɝ ɛɚɛɜɚɝɔɞɨ ɝɐɑɗɌɞɨ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ (ɛɜɫɘɚɕ ɔ ɛɜɌɎɚɕ ɍɚɖɚ-

Ɏɚɕ) çɜɌɞɚɍɧɗɚɏɜɌɠɔɪè ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɚɐəɚɘɟ ɍɚɗɨəɚɘɟ ɣɑɗɚɎɑɖɟ ɝ ɛɚɐɚɓɜɑ-

əɔɑɘ əɌ ɛɜɌɎɚɝɞɚɜɚəəɪɪ ɛəɑɎɘɚəɔɪ? 

Ȼɜɔɤɗɚ Ɏɜɑɘɫ ɓɌɘɚɗɣɌɞɨ əɌ ɐɜɟɏɚɘ ɖɚəɢɑ ɛɜɚɎɚɐɌ ɟɒɑ ɘəɑ. ȶɌɖ ɏɚɎɚɜɔɞɨɝɫ ɔ əɌ 
ɝɞɌɜɟɡɟ ɍɧɎɌɑɞ ɛɜɚɜɟɡɌ. 

ȳɌɘɑɣɟ ɗɔɤɨ, ɣɞɚ ɛɑɜɎɌɫ çɜɌɞɚɍɧɗɚɏɜɌɠɔɫè ɍɧɗɌ ɎɧɛɚɗəɑəɌ Ɏ ɐɑɖɌɍɜɑ 1999 ɏ. Ɏ 

ɝɞɑəɌɡ ȹȴȴɀȻ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɔ ɍɧɗɌ ɛɜɔɟɜɚɣɑəɌ ɖ 75ɗɑɞɔɪ ɐɔɜɑɖ-

ɞɚɜɌ ɔəɝɞɔɞɟɞɌ ɌɖɌɐɑɘɔɖɌ ȸ.ȴ. ȻɑɜɑɗɨɘɌəɌ. ȸɔɡɌɔɗ ȴɓɜɌɕɗɑɎɔɣ ɐɌɗ Ɏɧɝɚɖɟɪ ɚɢɑəɖɟ 

ɩɞɚɘɟ ɘɑɞɚɐɟ, ɚə ɚɖɌɓɧɎɌɑɞɝɫ ɝɞɌɗ ɔɓɎɑɝɞɑə Ɏ ɂȶȭ ȿɛɜɌɎɗɑəɔɫ ɐɑɗɌɘɔ ɛɜɑɓɔɐɑəɞɌ, ɏɐɑ 
ȸ.ȴ. ȻɑɜɑɗɨɘɌə ɐɚɗɏɔɑ ɏɚɐɧ ɜɌɍɚɞɌɗ, ɚ əɬɘ ɟɓəɌɗɔ ɜɑəɞɏɑəɚɗɚɏɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ, ȸȺȹȴȶȴ ɔɘ. ȸ.ɀ. ȮɗɌɐɔɘɔɜɝɖɚɏɚ, Ɍ ɘɚɕ ɡɚɜɚɤɔɕ ɛɜɔɫɞɑɗɨ ɛɜɚɠɑɝɝɚɜ 

ɔɓ ȼɚɝɝɔɕɝɖɚɏɚ əɌɢɔɚəɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ ɘɑɐ.ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘ. ȹ.ȴ. ȻɔɜɚɏɚɎɌ 

ɛɜɚɠɑɝɝɚɜ Ȭ.ȷ. Ɋɐɔə, ɣɔɞɌɫ ɗɑɖɢɔɔ ɎɜɌɣɌɘ-ɜɑəɞɏɑəɚɗɚɏɌɘ ɝɚ Ɏɝɑɕ ȼɚɝɝɔɔ əɌ ɖɟɜɝɌɡ 

ɛɚɎɧɤɑəɔɫ ɖɎɌɗɔɠɔɖɌɢɔɔ, ɚɍɫɓɌɞɑɗɨəɚ Ɏɝɛɚɘəɔɞ ɚɐəɚɏɚ ɔɓɎɑɝɞəɚɏɚ Ɏ ɟɓɖɔɡ ɖɜɟɏɌɡ 

ɛɜɚɠɑɝɝɚɜɌ ɔ ɜɌɝɝɖɌɒɑɞ Ɏɝɬ, ɣɞɚ ɑɘɟ ɔɓɎɑɝɞəɚ ɚ ɞɌɖɚɘ ɘɑɞɚɐɑ, ɖɌɖ çɜɌɞɚɍɧɗɚɏɜɌɠɔɫè. 
éȴ ɛɚɕɐɬɞ ɔɘɫ ɛɚ Ɏɝɑɕ ȼɟɝɔ Ȯɑɗɔɖɚɕ, Ɍ Ɏɘɑɝɞɑ ɝ əɔɘ ɔ ɝɗɌɎɌ. ȾɌɖ əɟɒɑə ɗɔ ɘəɑ 

ɞɑɛɑɜɨ ɩɞɚɞ ɚɜɐɑə ȾɜɟɐɚɎɚɏɚ ȶɜɌɝəɚɏɚ ɓəɌɘɑəɔ. Ȯɚɔɝɞɔəɟ Ɏ ȼɚɝɝɔɔ ɎɌɒəɑɑ Ɏɝɑɏɚ əɑ 

əɌɏɜɌɐɧ ɔ ɓɎɌəɔɫ, Ɍ ȴȸɋ. 

  ȹɟ Ɍ ɑɝɗɔ ɝɑɜɨɬɓəɚ, ɞɚ Ɏ əɌɤɑɕ ɘəɚɏɚɝɞɜɌɐɌɗɨəɚɕ ɝɞɜɌəɑ ɔɝɞɔəəɌɫ ɓəɌɖɚɎɚɝɞɨ 

ɛɜɑɐɝɞɌɎɔɞɑɗɫ ɗɪɍɚɕ ɛɜɚɠɑɝɝɔɔ əɑ Ɏ ɑɏɚ ɓɎɌəɔɫɡ ɔ ɝɞɑɛɑəɫɡ, Ɍ Ɏ ɞɑɡ ɐɚɍɜɧɡ ɐɑɗɌɡ, ɖɚ-
ɞɚɜɧɑ ɚə ɟɝɛɑɎɌɑɞ ɝɐɑɗɌɞɨ ɓɌ ɝɎɚɪ ɒɔɓəɨ. Ƚ ɞɑɡ ɛɚɜ, ɖɌɖ ɝ ɏɑɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɧ ɘɔɜɌ 

ɔɝɣɑɓ ȽɚɎɑɞɝɖɔɕ Ƚɚɪɓ, ɛɜɚɤɗɚ ɍɚɗɑɑ 20 ɗɑɞ ɔ ɘɔɜ, Ɏ ɖɚɞɚɜɚɘ ɗɪɐɔ ɒɔɗɔ 70 ɗɑɞ ɚɖɌɓɌɗ-

ɝɫ ɔɐɑɚɗɚɏɔɣɑɝɖɔ ɔ ɩɖɚəɚɘɔɣɑɝɖɔ ɜɌɝɖɚɗɚɞ. ȳɌ ɞɚ, ɣɞɚ ɝɗɟɣɔɗɚɝɨ, əɔɖɞɚ ɞɌɖ ɔ əɑ ɚɞɎɑ-

ɞɔɗ. ȳɌɘɑɣɟ ɗɔɤɨ, ɣɞɚ əɑ ɍɧɗɚ ɞɌɖɚɏɚ Ɏɜɑɘɑəɔ, ɖɚɏɐɌ ɍɧ ɘəɑ Ɏɝɬ əɜɌɎɔɗɚɝɨ. ɋ ɣɑɗɚɎɑɖ 

əɌɍɗɪɐɌɞɑɗɨəɧɕ ɔ ɝɚɘəɑɎɌɪɥɔɕɝɫ. Ȱɔɝɝɔɐɑəɞɚɘ əɔɖɚɏɐɌ əɑ ɍɧɗ, əɚ ɎɚɛɜɚɝɚɎ ɖ ɝɟɥɑ-

ɝɞɎɟɪɥɑɕ ɎɗɌɝɞɔ ɔ ɖɚ Ɏɝɑɘ ɎɗɌɝɞɫɘ Ɏɚɚɍɥɑ ɍɧɗɚ ɟ ɘɑəɫ əɑɘɌɗɚ. ȾɌɖ ɘəɑ əɑɫɝəɚ, ɛɚɣɑ-
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ɘɟ ȸɔəɓɐɜɌɎ ȼɚɝɝɔɔ Ɏɝɑɘɔ ɝɔɗɌɘɔ, əɑ ɝɣɔɞɌɫɝɨ ɝ ɛɚɞɑɜɫɘɔ, ɛɜɚɐɌɎɗɔɎɌɑɞ ɜɌɓɗɔɣəɧɑ 
ɛɚɛɜɌɎɖɔ Ɏ ɀɑɐɑɜɌɗɨəɧɕ ɓɌɖɚə çȺɍ ɚɝəɚɎɌɡ ɚɡɜɌəɧ ɓɐɚɜɚɎɨɫ ɏɜɌɒɐɌə Ɏ ȼɀè. Ⱥɐɔə 

ɞɚɗɨɖɚ çȻɗɌə-ɏɜɌɠɔɖè ɜɑɌɗɔɓɌɢɔɔ ɝɞɜɟɖɞɟɜəɧɡ ɛɜɑɚɍɜɌɓɚɎɌəɔɕ ɝɑɞɔ  ɘɑɐɔɢɔəɝɖɔɡ ɚɜ-

ɏɌəɔɓɌɢɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɝɔɝɞɑɘɧ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏ. ȸɚɝɖɎɧ Ɏ ɣɌɝɞɔ ɎɧɝɎɚɍɚɒɐɑ-

əɔɫ ɔɘɟɥɑɝɞɎɌ ɣɑɏɚ ɝɞɚɔɞ. Ȯ ɐɚɖɟɘɑəɞɑ ɟɖɌɓɌəɚ, ɣɞɚ Ɏ ɚɞəɚɤɑəɔɔ 10 ɔɓ 26 ɝɚɖɜɌɥɌɑ-

ɘɧɡ ɘɑɐ. ɟɣɜɑɒɐɑəɔɕ ɛɚɖɌɓɌɞɑɗɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɖɌɝɌɪɞɝɫ ɗɔɤɨ ɐɚɡɚɐəɚɝɞɔ ɖɚɕɖɔ, 
ɓɌɍɧɎ ɛɜɔ ɩɞɚɘ, ɣɞɚ ɘɑɐɔɢɔəɌ ð Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɚɍɗɌɝɞɨ ɓɌɞɜɌɞəɌɫ, Ɍ əɑ ɐɚɡɚɐəɌɫ. 

Ⱥɞ çɛɑɜɑɝɞɜɚɑɖ, ɜɑɠɚɜɘ ɔ ɚɛɞɔɘɔɓɌɢɔɕè ɜɑɎɚɗɪɢɔɚəɑɜɚɎ ɜɌɓəɧɡ ɘɌɝɞɑɕ ɖɚəɢɌ 

80-ɡ ɔ əɌɣɌɗɌ 90-ɡ ɏɚɐɚɎ, ɘɧ, ɖɌɖ əɌɜɚɐ, ɚɞɝɞɌɗɔ ɚɞ ɝɌɘɔɡ ɝɑɍɫ 25-ɗɑɞəɑɕ ɐɌɎəɚɝɞɔ ɔ 

ɛɑɜɝɛɑɖɞɔɎ ɎɧɡɚɐɌ ɔɓ ɩɞɚɕ ɝɔɞɟɌɢɔɔ ɛɚɖɌ əɑ Ɏɔɐəɚ.  ȱɝɗɔ ɍɧ ɑɥɬ ɔɐɔɚɞɚɎ Ɏ ɘɔɜɑ ɍɧɗɚ 

ɛɚɘɑəɨɤɑ, Ɍ ɞɚ Ɏɑɐɨ ɔɡ ɞɚɒɑ ɘəɚɏɚ, əɑ ɘɌɗɚ Ɏ Ɏɧɝɚɖɔɡ ɖɜɑɝɗɌɡ ɝɔɐɫɞ ɔ ɌɖɞɔɎəɚɝɞɔ ɔɘ 

əɑ ɓɌəɔɘɌɞɨ. 
ȹɑ ɛɚɗɟɣɌɑɞɝɫ ɟ ɘɑəɫ ɓɌɖɚəɣɔɞɨ ɝɎɚɬ ɛɚɎɑɝɞɎɚɎɌəɔɑ əɌ ɚɛɞɔɘɔɝɞɔɣɑɝɖɚɕ əɚɞɑ. 

ȴɍɚ, Ɏɝɬ, əɌ ɣɞɚ əɌɐɑɫɗɝɫ Ɏ ɒɔɓəɔ, ɛɜɔɎɑɗɚ ɖ ɜɌɓɚɣɌɜɚɎɌəɔɪ. ȸɚɒɑɞ ɍɧɞɨ, əɌɐɑɒɐɌ ɔ 

ɟɘɔɜɌɑɞ ɛɚɝɗɑɐəɑɕ, əɚ, ɝ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, Ɏ ɖɚəɢɑ ɒɔɓəɑəəɚɏɚ ɛɟɞɔ Ɏɝɬ ɣɌɥɑ ɟɍɑɒɐɌ-

ɑɤɨɝɫ, ɣɞɚ əɌɐɑɒɐɌ ð ɩɞɚ ɚɞɗɚɒɑəəɚɑ ɜɌɓɚɣɌɜɚɎɌəɔɑ ɔ ɒɔɓəɨ ɐɚɎɚɗɨəɚ ɣɌɝɞɚ ɩɞɟ ɔɝɞɔəɟ 

ɛɚɐɞɎɑɜɒɐɌɑɞ. 

Ȼɚ-ɘɚɑɘɟ, ɜɌɓɚɣɌɜɚɎɌəɔɑ ɝɑɏɚɐəɫ ɍɜɚɐɔɞ əɑ ɞɚɗɨɖɚ Ɏ ɘɚɑɕ ɐɟɤɑ, əɚ ɔ ɛɚ ȼɚɝɝɔɔ 
ɞɚɒɑ. 

çȻɚ ɖɚɘ ɓɎɚəɔɞ ɖɚɗɚɖɚɗè ð ɝɛɜɌɤɔɎɌɗ Ɏɑɗɔɖɔɕ ɌɘɑɜɔɖɌəɝɖɔɕ ɛɔɝɌɞɑɗɨ ɔ ɏɟɘɌ-

əɔɝɞ Ɂɑɘɔəɏɟɩɕ. Ȼɚ əɌɘ ɚə ɓɎɚəɔɞ, ɛɚ ȼɚɝɝɔɔ, ɛɚ əɌɤɔɘ ɐɑɞɫɘ ɔ ɎəɟɖɌɘ, ɛɚ ɞɑɜɛɑɗɔ-

Ɏɚɘɟ ɜɚɝɝɔɕɝɖɚɘɟ əɌɜɚɐɟ ɔ ɟɝɑɣɬəəɚɘɟ ɏɚɝɟɐɌɜɝɞɎɟ. 

 
 

ȯ.Ȯ. ȼɌɞɚɍɧɗɨɝɖɔɕ 
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ɗɫ ɣɑɏɚ ɘɧ ɚɍɟɣɌɑɘ. 

GE Healthcare ɜɌɍɚɞɌɑɞ əɌ ɜɚɝɝɔɕɝɖɚɘ 

ɜɧəɖɑ ɟɒɑ ɍɚɗɑɑ 30 ɗɑɞ, ɛɚɘɚɏɌɫ ɝɛɌ-

ɝɌɞɨ ɒɔɓəɔ ɘɔɗɗɔɚəɚɎ ɗɪɐɑɕ. ȭɑɓɚɛɌɝəɚɝɞɨ ɛɌ-

ɢɔɑəɞɚɎ, ɞɚɣəɚɝɞɨ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ, ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɜɌɍɚɞɧ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ Ɏɚ 

ɘəɚɏɚɘ ɓɌɎɔɝɫɞ ɚɞ ɞɚɏɚ, ɖɌɖ ɔɝɛɚɗɨɓɟɑɞɝɫ ɚɍɚ-

ɜɟɐɚɎɌəɔɑ. ȴɘɑəəɚ ɛɚɩɞɚɘɟ ɛɜɚɎɑɐɑəɔɑ ɛɚ-

ɐɜɚɍəɚɏɚ ɔəɝɞɜɟɖɞɌɒɌ ɐɗɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜ-

ɝɚəɌɗɌ ɝɜɌɓɟ ɝɞɌɗɚ ɚɐəɔɘ ɔɓ əɌɛɜɌɎɗɑəɔɕ ɐɑɫ-

ɞɑɗɨəɚɝɞɔ ɖɚɘɛɌəɔɔ Ɏ ɜɑɏɔɚəɑ.  

ȱɝɗɔ ɐɚ 2009 ɏɚɐɌ ɞɌɖɚɑ ɚɍɟɣɑəɔɑ ɛɜɚɎɚ-

ɐɔɗɚɝɨ ɛɚ ɘɑɝɞɟ ɔəɝɞɌɗɗɫɢɔɔ ɚɍɚɜɟɐɚɎɌəɔɫ əɌ 

ɍɌɓɑ ɗɑɣɑɍəɚɏɚ ɟɣɜɑɒɐɑəɔɫ, ɞɚ Ɏ 2009 ɏɚɐɟ ɩɞɚɞ 

ɠɚɜɘɌɞ ɍɧɗ ɜɌɝɤɔɜɑə: Ɏ ȸɚɝɖɎɑ ɍɧɗ ɚɞɖɜɧɞ 

ɞɜɑəɔəɏ-ɢɑəɞɜ GE Healthcare Academy. ȴəɎɑ-

ɝɞɔɢɔɔ Ɏ ɑɏɚ ɝɚɓɐɌəɔɑ, Ɍ ɞɌɖɒɑ Ɏ ɝɚɓɐɌəɔɑ ɚɞ-

ɐɑɗɨəɚɏɚ ɛɚɐɜɌɓɐɑɗɑəɔɫ ɛɚ ɖɗɔəɔɣɑɝɖɚɘɟ ɚɍɟ-

ɣɑəɔɪ Ɏəɟɞɜɔ ɖɚɘɛɌəɔɔ ɝɞɌɗɔ ɣɌɝɞɨɪ ɜɑɌɗɔɓɌ-

ɢɔɔ ɝɞɜɌɞɑɏɔɔ çȮ ȼɚɝɝɔɔ ɐɗɫ ȼɚɝɝɔɔè. GE 

Healthcare ɝɠɚɖɟɝɔɜɚɎɌəɌ əɌ ɗɚɖɌɗɔɓɌɢɔɔ ɛɜɚ-

ɔɓɎɚɐɝɞɎɌ, ɜɌɓɎɔɞɔɔ ɖɚɘɛɑɞɑəɢɔɕ ɘɑɐɔɢɔəɝɖɔɡ 

ɝɛɑɢɔɌɗɔɝɞɚɎ ɔ ɟɣɌɝɞɔɔ Ɏ ɘɚɐɑɜəɔɓɌɢɔɔ ɓɐɜɌ-

ɎɚɚɡɜɌəɑəɔɫ. 

Ƚ 2014 ɏɚɐɌ, ɛɚɘɔɘɚ ɞɜɌɐɔɢɔɚəəɧɡ ɖɟɜ-

ɝɚɎ ɛɚ ɜɌɍɚɞɑ ɝ ɚɍɚɜɟɐɚɎɌəɔɑɘ GE, ɌɖɞɔɎəɚ 

ɜɌɓɎɔɎɌɪɞɝɫ ɔ əɚɎɧɑ əɌɛɜɌɎɗɑəɔɫ.  ȹɌɛɜɔɘɑɜ, 

ɞɜɑəɔəɏɔ ɐɗɫ ɜɟɖɚɎɚɐɔɞɑɗɑɕ Ɏ ɚɍɗɌɝɞɔ çɟɛɜɌɎ-

ɗɑəɔɫ ɛɑɜɝɚəɌɗɚɘ Ɏ ɟɝɗɚɎɔɫɡ ɜɌɍɚɞɧ ȷȻȿ Ɏ ɝɔ-

ɝɞɑɘɑ ɘɑɐɔɢɔəɝɖɚɏɚ ɝɞɜɌɡɚɎɌəɔɫ ɔ ɜɧəɚɣəɚɕ 

ɖɚəɖɟɜɑəɢɔɔè. ȴɡ Ɏɑɐɟɞ ɞɜɑəɑɜɧ, ɝɑɜɞɔɠɔɢɔ-

ɜɚɎɌəəɧɑ ȿəɔɎɑɜɝɔɞɑɞɚɘ ɜɌɓɎɔɞɔɫ ɗɔɐɑɜɝɖɔɡ 

əɌɎɧɖɚɎ GE ȶɜɚɞɚəɎɔɗɗɨ (Crotonville).  

ɂɑɗɨ GE Healthcare Academy - əɌɟɣɔɞɨ 

ɝɛɑɢɔɌɗɔɝɞɚɎ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ Ɏɔɜɞɟɚɓəɚɘɟ 

ɎɗɌɐɑəɔɪ ɞɑɡəɔɖɚɕ GE, Ɍ ɜɟɖɚɎɚɐɔɞɑɗɑɕ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ - əɌɎɧɖɌɘ, ɖɚɞɚɜɧɑ ɛɚɘɚ-

ɏɌɪɞ ɟɗɟɣɤɔɞɨ ɜɌɍɚɣɟɪ Ɍɞɘɚɝɠɑɜɟ, ɝɐɑɗɌɞɨ ɜɌ-

ɍɚɞɟ ȷȻȿ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ. Ȯɝɑ ɩɞɚ ɛɚɗɚɒɔ-

ɞɑɗɨəɚ Ɏɗɔɫɑɞ əɌ ɖɌɣɑɝɞɎɚ ɚɖɌɓɧɎɌɑɘɧɡ ɛɌɢɔ-

ɑəɞɌɘ ɟɝɗɟɏ ɔ ɎɚɓɎɜɌɞ ɔəɎɑɝɞɔɢɔɕ, Ɏɗɚɒɑəəɧɡ 

Ɏ ɜɌɓɎɔɞɔɑ ɞɑɡəɔɣɑɝɖɚɕ ɍɌɓɧ ɢɑəɞɜɚɎ. 

ȶɚɏɚ ɔ ɖɌɖ ɘɧ ɚɍɟɣɌɑɘ. 

Ȯ ɚɝəɚɎɑ ɚɍɟɣɑəɔɫ Ɏ GE Healthcare 

Academy ɗɑɒɔɞ ɝɑɜɔɫ ɞɑɡəɔɣɑɝɖɔɡ ɔəɝɞɜɟɖɞɌ-

ɒɑɕ, ɝɞɜɟɖɞɟɜɔɜɚɎɌəəɧɡ ɛɚ ɞɑɘɌɘ ɔ ɖɗɔəɔɣɑ-

ɝɖɔɘ əɌɛɜɌɎɗɑəɔɫɘ. Ƚɜɑɐɔ ɞɑɡ, ɖɚɘɟ ɌɐɜɑɝɚɎɌ-

əɧ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɑ ɖɟɜɝɧ - ɝɛɑɢɔɌɗɔɝɞɧ ɛɚ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ, ɘɚɗɑɖɟɗɫɜəɚɕ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ, ɌəɏɔɚɏɜɌɠɔɔ ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɖɌɜɐɔɚ-

ɗɚɏɔɔ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ, Ɍ ɞɌɖɒɑ 

Ɍəɑɝɞɑɓɔɚɗɚɏɔ-ɜɑɌəɔɘɌɞɚɗɚɏɔ, əɑɚəɌɞɚɗɚɏɔ ɔ 

ɖɌɜɐɔɚɗɚɏɔ. ȶɜɚɘɑ ɞɚɏɚ, GE Healthcare ɜɑɏɟɗɫɜ-

əɚ ɚɞɝɗɑɒɔɎɌɑɞ ɟɜɚɎɑəɨ ɛɚɗɨɓɚɎɌɞɑɗɨɝɖɔɡ 

əɌɎɧɖɚɎ əɌɤɔɡ ɖɗɔɑəɞɚɎ. ȴ, əɌɛɜɔɘɑɜ, ɖɚɏɐɌ 

ɑɝɞɨ ɛɚɞɜɑɍəɚɝɞɨ Ɏ ɛɚɎɞɚɜəɚɘ ɞɜɑəɔəɏɑ (ɝ ɟɣɑ-

ɞɚɘ ɝɗɚɒəɚɝɞɔ ɚɍɚɜɟɐɚɎɌəɔɫ ɔɗɔ ɒɑ ɛɜɔ ɝɘɑəɑ 

ɖɌɐɜɚɎ Ɏ ɗɑɣɑɍəɚɘ ɟɣɜɑɒɐɑəɔɔ), ɖɚɘɛɌəɔɫ 

ɚɍɑɝɛɑɣɔɎɌɑɞ ɐɚɛɚɗəɔɞɑɗɨəɧɕɞɜɑəɔəɏ.  

Ƚɑɏɚɐəɫ Ɏ GE Healthcare ɜɌɍɚɞɌɑɞ ɚɖɚɗɚ 

30 ɤɞɌɞəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚ ɖɗɔəɔɣɑɝɖɚɘɟ 

ɚɍɟɣɑəɔɪ. ȱɒɑɏɚɐəɚ ɛɚɐ ɔɡ ɜɟɖɚɎɚɐɝɞɎɚɘ ɛɜɚ-

ɡɚɐɔɞ ɚɍɟɣɑəɔɑ ɚɖɚɗɚ 4000 ɜɟɖɚɎɚɐɔɞɑɗɑɕ ɜɌɓ-

ɗɔɣəɚɏɚ ɜɌəɏɌ, ɝɛɑɢɔɌɗɔɝɞɚɎ ɔ ɘɑɐɔɢɔəɝɖɔɡ 

ɝɑɝɞɑɜ. ȹɌɤɑɕ ɚɝəɚɎəɚɕ ɢɑɗɑɎɚɕ Ɍɟɐɔɞɚɜɔɑɕ 

ɫɎɗɫɪɞɝɫ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɧ ɔ ɝɛɑɢɔɌɗɔɝɞɧ ɛɚ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ. ȴɘ ɌɐɜɑɝɚɎɌəɧ 8-12-

ɐəɑɎəɧɑ ɔəɝɞɜɟɖɞɌɒɔ ɛɚ ɘɑɝɞɟ ɔəɝɞɌɗɗɫɢɔɔ 

ɚɍɚɜɟɐɚɎɌəɔɫ GE, Ɍ ɞɌɖɒɑ ɐɎɟɡɐəɑɎəɧɑ ɔə-

ɝɞɜɟɖɞɌɒɔ Ɏ ɞɜɑəɔəɏ-ɢɑəɞɜɑ ɐɗɫ ɝɛɑɢɔɌɗɔɝɞɚɎ 

ɛɚ ɛɚɝɞɚɍɜɌɍɚɞɖɑ ɔɓɚɍɜɌɒɑəɔɕ əɌ ɜɌɍɚɣɔɡ 

ɝɞɌəɢɔɫɡ. ȾɌɖɒɑ ɛɚ ɘɑɝɞɟ ɔəɝɞɌɗɗɫɢɔɔ ɚɍɚɜɟ-

Ȱ 

GE Healthcare, əɌɛɜɌɎ-

ɗɑəɔɑ çȶɗɔəɔɣɑɝɖɚɑ 

ɚɍɟɣɑəɔɑ, ȼɚɝɝɔɫ/Ƚȹȯè. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

GE Healthcare, 

courseçȽlinical educa-

tion, Russia/CISè. 

Moscow, Russia.  
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ɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɞɝɫ ɚɍɟɣɑəɔɑ ɌəɑɝɞɑɓɔɚɗɚɏɚɎ-

ɜɑɌəɔɘɌɞɚɗɚɏɚɎ, ɖɌɜɐɔɚɗɚɏɚɎ, əɑɚəɌɞɚɗɚɏɚɎ ɔ 

ɘɑɐɔɢɔəɝɖɔɡ ɝɑɝɞɑɜ, ɚɍɝɗɟɒɔɎɌɪɥɔɡ ɚɍɚɜɟɐɚ-

ɎɌəɔɑ ɚɞɐɑɗɑəɔɕ ɜɑɌəɔɘɌɢɔɔ, ɖɌɜɐɔɚɗɚɏɔɔ, 

əɑɚəɌɞɚɗɚɏɔɔ. ȴəɝɞɜɟɖɞɌɒɔ ɐɗɫ ɝɛɑɢɔɌɗɔɝɞɚɎ, 

ɔɝɛɚɗɨɓɟɪɥɔɡ əɌɤɔ ɌɛɛɌɜɌɞɧ ȿȳȴ, ɛɜɚɎɚɐɫɞɝɫ 

ɖɌɖ əɌ ɍɌɓɑ ȷȻȿ ɛɚ ɘɑɝɞɟ ɩɝɛɗɟɌɞɌɢɔɔ, ɞɌɖ ɔ Ɏ 

ɞɜɑəɔəɏ-ɢɑəɞɜɑ GE Healthcare Academy, Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɝɗɚɒəɚɝɞɔ ɝɔɝɞɑɘɧ 

ȹɌ ɜɌɍɚɣɔɡ ɘɑɝɞɌɡ Ɏ ȷȻȿ ɘɧ ɚɍɟɣɌɑɘ 90% 

əɌɤɔɡ ɖɗɔɑəɞɚɎ: ɩɞɚ ɎɜɌɣɔ ɔ ɜɑəɞɏɑəɚɗɌɍɚɜɌə-

ɞɧ. Ȯ ɞɜɑəɔəɏ-ɢɑəɞɜɑ, ɝ ɟɣɑɞɚɘ ɝɛɑɢɔɠɔɣəɚɝɞɔ 

ɖɟɜɝɚɎ, Ɏ ɏɚɐ ɛɜɚɡɚɐɔɞ ɚɍɟɣɑəɔɑ ɚɖɚɗɚ 10% 

ɝɗɟɤɌɞɑɗɑɕ: ɝɛɑɢɔɌɗɔɝɞɧ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ, ɝɞɌɜɤɔɑ ɔ ɏɗɌɎəɧɑ ɝɑɝɞɜɧ, ɓɌɎɑɐɟɪɥɔɑ 

ɚɞɐɑɗɑəɔɫɘɔ, ɏɗɌɎəɧɑ ɎɜɌɣɔ ɔ ɔɡ ɓɌɘɑɝɞɔɞɑɗɔ. 

Ⱦɜɑəɔəɏɔ ɛɚ ɜɌɓɎɔɞɔɪ əɌɎɧɖɚɎ ɟɛɜɌɎɗɑəɔɫ Ɍɐ-

ɜɑɝɚɎɌəɧ ɔɘɑəəɚ ɛɚɝɗɑɐəɔɘ ɞɜɑɘ ɖɌɞɑɏɚɜɔɫɘ 

ɘɑɐɔɢɔəɝɖɔɡ ɜɌɍɚɞəɔɖɚɎ. ȻɚɖɌ ɘɧ əɌ ɝɞɌɐɔɔ 

çɛɔɗɚɞəɚɏɚ ɛɜɚɑɖɞɌè, ɛɚɩɞɚɘɟ Ɏ 2014 ɏɚɐɟ ɣɔɝɗɚ 

ɛɜɚɤɑɐɤɔɡ ɖɟɜɝɧ ɐɗɫ ɜɟɖɚɎɚɐɔɞɑɗɑɕ əɑ ɛɜɑ-

ɎɧɤɌɑɞ 50 ɣɑɗɚɎɑɖ (ȼɔɝ. 1 ð ȼɔɝ. 5). 

ȻɗɌəɔɜɟɫ ɖɟɜɝɧ Ɏ ɞɜɑəɔəɏ-ɢɑəɞɜɑ, ɘɧ 

ɚɜɔɑəɞɔɜɟɑɘɝɫ əɌ ɐɗɔɞɑɗɨəɚɝɞɨ 2 - ɘɌɖɝɔɘɟɘ 3 

ɐəɫ. ɉɞɚɏɚ ɐɚɝɞɌɞɚɣəɚ, ɣɞɚɍɧ ɠɚɖɟɝəɚ ɚɞɜɌɍɚ-

ɞɌɞɨ ɚɛɜɑɐɑɗɑəəɧɑ əɌɎɧɖɔ, əɌɛɜɌɎɗɑəəɧɑ əɌ 

ɜɑɤɑəɔɑ ɚɛɜɑɐɑɗɑəəɚɕ ɛɜɚɍɗɑɘɧ. Ȱɗɫ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɜɌɍɚɞəɔɖɚɎ əɑɛɜɚɐɚɗɒɔɞɑɗɨəɧɕ ɝɜɚɖ 

ɚɞɝɟɞɝɞɎɔɫ əɌ ɜɌɍɚɣɑɘ ɘɑɝɞɑ ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ 

ɛɜɔɑɘɗɑɘɧɘ, ɔ əɑ ɎɧɓɧɎɌɑɞ ɎɚɓɜɌɒɑəɔɕ ɟ ɜɟ-

ɖɚɎɚɐɔɞɑɗɑɕ ȷȻȿ. 

Ȼɚɘɔɘɚ ɞɜɌɐɔɢɔɚəəɧɡ ɠɚɜɘɌɞɚɎ (Ɏ ȷȻȿ 

ɛɚ ɘɑɝɞɟ ɟɝɞɌəɚɎɖɔ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ Ɏ ɖɗɌɝɝɑ 

ɞɜɑəɔəɏ-ɢɑəɞɜɌ) c 2012 ɏɚɐɌ GE Healthcare 

ɛɜɌɖɞɔɖɟɑɞ ɐɔɝɞɌəɢɔɚəəɚɑ ɖɚəɝɟɗɨɞɔɜɚɎɌ-

əɔɑ/ɚɍɟɣɑəɔɑ ɝɛɑɢɔɌɗɔɝɞɚɎ. ȾɌɖɚɕ ɠɚɜɘɌɞ ɛɚɓ-

Ɏɚɗɫɑɞ Ɏ ɖɚɜɚɞɖɔɕ ɝɜɚɖ ɛɜɑɐɚɝɞɌɎɔɞɨ ɘɑɐɔɢɔə-

ɝɖɔɘ ɝɛɑɢɔɌɗɔɝɞɌɘ əɑɚɍɡɚɐɔɘɟɪ ɛɚɗɨɓɚɎɌɞɑɗɨ-

ɝɖɟɪ ɛɚɐɐɑɜɒɖɟ ɍɑɓ ɚɞɜɧɎɌ ɚɞ ɜɌɍɚɣɑɏɚ ɛɜɚ-

ɢɑɝɝɌ. 

ȰɔɝɞɌəɢɔɚəəɧɑ ɖɟɜɝɧ ɌɐɜɑɝɚɎɌəɧ ɔɝ-

ɖɗɪɣɔɞɑɗɨəɚ ɞɑɘ ɛɚɗɨɓɚɎɌɞɑɗɫɘ, ɖɚɞɚɜɧɑ ɟɒɑ 

ɜɌɍɚɞɌɪɞ ɝ ɔəɝɞɌɗɗɔɜɚɎɌəəɧɘ Ɏ ȷȻȿ ɚɍɚɜɟɐɚ-

ɎɌəɔɑɘ GE. ɉɞɚ ɚɍɟɣɑəɔɑ ɫɎɗɫɑɞɝɫ, ɛɚ ɝɎɚɑɕ 

ɝɟɞɔ, ɞɑɡəɔɣɑɝɖɔɘ ɔəɝɞɜɟɖɞɌɒɑɘ, ɛɚɝɖɚɗɨɖɟ  Ɏɚ 

Ɏɜɑɘɫ ɖɟɜɝɌ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɐɚ 60 ɘɔəɟɞ ɘɧ 

ɚɝɎɑɥɌɑɘ ɞɚɗɨɖɚ Ɏɚɛɜɚɝɧ ɛɜɔɘɑəɑəɔɫ ɜɌɓɗɔɣ-

əɧɡ ɚɛɢɔɕ ɚɍɚɜɟɐɚɎɌəɔɫ. ȶɌɣɑɝɞɎɚ ɐɔɝɞɌəɢɔ-

ɚəəɚɏɚ ɚɍɟɣɑəɔɫ ɘɧ ɘɚɒɑɘ ɚɢɑəɔɞɨ ɛɚ ɞɚɣəɚ-

ɝɞɔ ɎɚɝɛɜɚɔɓɎɑɐɑəɔɫ ɌɗɏɚɜɔɞɘɚɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɚɛɢɔɕ: ɛɜɚɎɑɐɑəəɧɑ ɝɑɝɝɔɔ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ Ɏ 

əɌɤɑɕ ɍɌɓɑ ɐɌəəɧɡ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɐɔɝɞɌəɢɔ-

ɚəəɧɡ ɝɑɝɝɔɕ ɘɧ əɑ ɎɧɐɌɑɘ ɝɑɜɞɔɠɔɖɌɞɧ, ɛɚ-

ɝɖɚɗɨɖɟ ɜɑɣɨ əɑ ɔɐɑɞ ɚ ɛɚɎɧɤɑəɔɔ ɖɎɌɗɔɠɔɖɌ-

ɢɔɔ ɝɛɑɢɔɌɗɔɝɞɌ, Ɍ ɞɚɗɨɖɚ ɚ ɝɑɜɎɔɝəɚɕ ɛɚɐ-

ɐɑɜɒɖɑ ɛɚɗɨɓɚɎɌɞɑɗɫ. ȸɧ ɝɞɜɚɏɚ ɜɌɓɐɑɗɫɑɘ ɓɚ-

əɧ ɚɞɎɑɞɝɞɎɑəəɚɝɞɔ ɝɔɝɞɑɘɧ ɛɚɝɗɑɐɔɛɗɚɘəɚɕ 

ɛɚɐɏɚɞɚɎɖɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ɔ ɖɚɘɛɌəɔɔ-

ɛɜɚɔɓɎɚɐɔɞɑɗɫ, ɖɚɞɚɜɌɫ ɐɚɗɒəɌ ɚɍɟɣɔɞɨ ɛɚɗɨ-

ɓɚɎɌɞɑɗɫ ɖɚəɖɜɑɞəɧɘ əɌɎɧɖɌɘ ɍɑɓɚɛɌɝəɚɏɚ ɔ 

ɩɠɠɑɖɞɔɎəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɚɍɚɜɟɐɚɎɌəɔɫ.   

ȱɐɔəɝɞɎɑəəɚɕ ɛɜɑɏɜɌɐɚɕ ɐɗɫ ɛɚɎɝɑɘɑɝɞ-

əɚɏɚ ɛɜɔɘɑəɑəɔɫ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɝɑɜɎɔɝɌ ɔ 

ɖɚəɝɟɗɨɞɔɜɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ ɛɜɚɍɗɑɘɧ ɝ ɐɚɝɞɟ-

ɛɚɘ ɖ ɔəɞɑɜəɑɞɟ, ɖɚɞɚɜɧɑ ɌɖɞɟɌɗɨəɧ ɐɗɫ ɜɫɐɌ 

ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ. ȺɐəɌɖɚ ɚɣɑɎɔɐəɚ, 

ɣɞɚ ɩɞɚ ɫɎɗɑəɔɑ Ɏɜɑɘɑəəɚɑ: əɑɚɍɡɚɐɔɘɚɝɞɨ əɑ-

ɛɜɑɜɧɎəɚɏɚ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɚɍɟɣɑəɔɫ ɝɛɑɢɔɌ-

ɗɔɝɞɚɎ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɝɑɏɚɐəɫ ɌɖɞɔɎəɚ ɚɍ-

ɝɟɒɐɌɑɞɝɫ əɌ ɜɌɓɗɔɣəɧɡ ɟɜɚɎəɫɡ.   

ȶɜɚɘɑ ɞɚɏɚ, GE Ɏ ɜɌɘɖɌɡ GE Healthcare 

Academy ɘɚɒɑɞ ɛɜɑɐɗɚɒɔɞɨ ɝɎɚɔɘ ɖɗɔɑəɞɌɘ 

Ɏɚɓɘɚɒəɚɝɞɨ ɔɓɟɣɔɞɨ ɚɛɧɞ ɔəɚɝɞɜɌəəɧɡ ɝɛɑɢɔ-

ɌɗɔɝɞɚɎ, ɌɖɞɔɎəɚ ɛɜɔɘɑəɫɪɥɔɡ ɘɑɐɔɢɔəɝɖɔɑ 

ɞɑɡəɚɗɚɏɔɔ ɖɚɘɛɌəɔɔ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

Ȱɗɫ ɩɞɚɏɚ ɘɧ ɛɜɑɐɚɝɞɌɎɗɫɑɘ ɐɚɝɞɟɛ ɖ Ɏɔɐɑɚɞɑɖɑ 

ɚɍɟɣɌɪɥɔɡ Ɏɔɐɑɚ, ɌɎɞɚɜɌɘɔ ɖɚɞɚɜɧɡ ɫɎɗɫɪɞɝɫ 

ɛɜɚɐɎɔəɟɞɧɑ ɛɚɗɨɓɚɎɌɞɑɗɔ ɚɍɚɜɟɐɚɎɌəɔɫ GE 

Healthcare.  

ȹɑɝɖɚɗɨɖɚ ɜɌɓ Ɏ ɏɚɐ əɌ ɍɌɓɑ ɞɜɑəɔəɏ-

ɢɑəɞɜɌ Ɏ ȸɚɝɖɎɑ ɛɜɚɎɚɐɫɞɝɫ ɘɌɝɞɑɜ-ɖɗɌɝɝɧ 

ɝɛɑɢɔɌɗɔɝɞɚɎ GE Healthcare ɛɚ ɖɗɔəɔɣɑɝɖɚɘɟ 

ɚɍɟɣɑəɔɪ ɔɓ ȱɎɜɚɛɧ ɔ ȽɄȬ. ȭɚɗɨɤɚɑ ɎəɔɘɌ-

əɔɑ ɟɐɑɗɫɑɞɝɫ  ɔəəɚɎɌɢɔɚəəɚɘɟ ɚɍɚɜɟɐɚɎɌəɔɪ, 

ɖɚɞɚɜɚɑ ɛɚɫɎɗɫɑɞɝɫ Ɏ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ. 

ɉɞɚ ɛɚɘɚɏɌɑɞ ɜɚɝɝɔɕɝɖɔɘ ɘɑɐɔɢɔəɝɖɔɘ ɝɛɑɢɔ-

ɌɗɔɝɞɌɘ ɔɝɛɚɗɨɓɚɎɌɞɨ əɌɖɚɛɗɑəəɧɕ ɘɔɜɚɎɚɕ 

ɖɗɔəɔɣɑɝɖɔɕ ɚɛɧɞ Ɏ ɝɎɚɑɕ ɛɜɌɖɞɔɖɑ ɔ ɜɌɝɤɔ-

ɜɔɞɨ ɝɑɞɨ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɖɚəɞɌɖɞɚɎ. 

ȹɌɤɔ ɛɗɌəɧ. 

ȸɚɒəɚ ɝ ɟɎɑɜɑəəɚɝɞɨɪ ɝɖɌɓɌɞɨ, ɣɞɚ Ɏ 

ɐɌɗɨəɑɕɤɑɘ əɌɛɜɌɎɗɑəɔɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɟɣɑ-

əɔɫ GE Healthcare ɍɟɐɑɞ ɝɚɝɜɑɐɚɞɚɣɑəɚ əɌ ɟɎɑ-

ɗɔɣɑəɔɔ ɐɚɗɔ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɚɍɟɣɑəɔɫ, əɌ 

ɛɜɚɎɑɐɑəɔɔ ɖɟɜɝɚɎ, ɝɠɚɖɟɝɔɜɚɎɌəəɧɡ əɌ ɖɗɔ-

əɔɣɑɝɖɚɘ ɛɜɔɘɑəɑəɔɔ ɚɞɐɑɗɨəɧɡ ɛɜɚɐɟɖ-

ɞɚɎ/ɜɑɤɑəɔɕ, Ɍ ɞɌɖɒɑ əɌ ɛɜɑɐɚɝɞɌɎɗɑəɔɔ ɖɗɔ-

ɑəɞɌɘ Ɏɚɓɘɚɒəɚɝɞɔ ɎɝɑɏɐɌ əɌɕɞɔ ɚɞɎɑɞɧ əɌ 

ɎɚɓəɔɖɌɪɥɔɑ Ɏɚɛɜɚɝɧ ɛɚ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɚɍɚ-

ɜɟɐɚɎɌəɔɫ GE.  

Ȱɗɫ ɩɞɚɏɚ ɖɚɘɛɌəɔɫ ɔəɎɑɝɞɔɜɟɑɞ əɑ ɞɚɗɨɖɚ 

Ɏ ɛɚɐɐɑɜɒɌəɔɑ Ɏɧɝɚɖɚɏɚ ɟɜɚɎəɫ ɛɜɚɠɑɝɝɔɚəɌ-

ɗɔɓɘɌ ɝɚɞɜɟɐəɔɖɚɎ GE Healthcare Academy, əɚ ɔ 

Ɏ ɜɌɓɎɔɞɔɑ ɝɜɑɐɝɞɎ ɖɚɘɘɟəɔɖɌɢɔɔ ɝ ɖɗɔɑəɞɌɘɔ, 

ɚɍɑɝɛɑɣɑəɔɑ ɝɚɎɘɑɝɞɔɘɚɝɞɔ ɔəɠɚɜɘɌɢɔɚəəɧɡ 

ɝɔɝɞɑɘ. ȻɜɔəɔɘɌɫ Ɏɚ ɎəɔɘɌəɔɑ ɞɚɞ ɠɌɖɞ, ɣɞɚ 

ɚɝɎɚɑəɔɑ ɝɔɝɞɑɘɧ ɘɑɐɔɢɔəɝɖɔɘ ɛɑɜɝɚəɌɗɚɘ 

ɓɌəɔɘɌɑɞ ɘəɚɏɚ Ɏɜɑɘɑəɔ, Ɍ əɌɎɧɖɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ əɑ ɫɎɗɫɪɞɝɫ ɟɝɞɚɕɣɔɎɧɘɔ, GE Healthcare 

Ɏɝɑ ɍɚɗɨɤɑ ɎəɔɘɌəɔɫ ɟɐɑɗɫɑɞ ɝɚɓɐɌəɔɪ ɔəɠɚɜ-

ɘɌɢɔɚəəɚɏɚ ɖɌəɌɗɌ, ɏɐɑ əɟɒəɌɫ ɖɗɔɑəɞɟ ɔə-

ɠɚɜɘɌɢɔɫ ɍɟɐɑɞ ɛɚɝɞɟɛɌɞɨ ɖ ɝɛɑɢɔɌɗɔɝɞɟ Ɏ ɐɚ-

ɝɞɟɛəɚɕ ɠɚɜɘɑ ɛɜɌɖɞɔɣɑɝɖɔ ɘɏəɚɎɑəəɚ ɛɚ ɓɌ-

ɛɜɚɝɟ. 

Ȼɚɝɞɚɫəəɧɑ ɔəəɚɎɌɢɔɔ Ɏ ɘɑɐɔɢɔəɝɖɚɕ 

ɞɑɡəɔɖɑ, ɜɌɎəɚ ɖɌɖ ɔ ɜɑɠɚɜɘɔɜɚɎɌəɔɑ ɝɔɝɞɑɘɧ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɐɑɗɌɪɞ əɑɚɍɡɚɐɔɘɧɘ əɑɛɜɑ-

ɜɧɎəɚɑ ɚɍɟɣɑəɔɑ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ 

əɑɓɌɎɔɝɔɘɚ ɚɞ ɜɌəɏɌ. ȶɟɜɝɧ ɔ ɞɜɑəɔəɏɔ, ɜɌɓɜɌ-

ɍɚɞɌəəɧɑ  ɖɚɘɛɌəɔɑɕ,  ɘɚɏɟɞ  ɍɧɞɨ ɛɜɑɐɗɚɒɑəɧ  
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ɐɗɫ ɛɜɚɝɗɟɤɔɎɌəɔɫ ɝɛɑɢɔɌɗɔɝɞɌɘ əɌɜɫɐɟ ɝ 

ɐɜɟɏɔɘɔ ɌɖɖɜɑɐɔɞɚɎɌəəɧɘɔ ɖɟɜɝɌɘɔ. ȴəɧɘɔ 

ɝɗɚɎɌɘɔ, GE ɚɝɎɑɥɌɑɞ Ɏɚɛɜɚɝɧ, ɖɚɞɚɜɧɑ ɚɞəɚ-

ɝɫɞɝɫ ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚ-

ɎɌəɔɫ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, Ɏɚɛɜɚɝɧ ɔəɞɑɜɛɜɑɞɌɢɔɔ 

ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ɔ əɌɓəɌɣɑ-

əɔɫ ɗɑɣɑəɔɫ ɚɝɞɌɪɞɝɫ Ɏ ɝɠɑɜɑ ɚɞɎɑɞɝɞɎɑəəɚɝɞɔ 

ɘɑɐɔɢɔəɝɖɔɡ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɝɚɚɍɥɑɝɞɎ ɔ 

ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɟɣɜɑɒɐɑəɔɕ. ɉɞɚ ɛɚɓɎɚɗɫɑɞ 

ɐɚɍɔɞɨɝɫ əɑ ɞɚɗɨɖɚ ɜɌɢɔɚəɌɗɨəɚɏɚ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɚɍɚɜɟɐɚɎɌəɔɫ, ɛɚɝɞɟɛɌɪɥɑɏɚ Ɏ ɜɌɝɛɚɜɫɒɑ-

əɔɑ ȷȻȿ, əɚ ɔ ɜɑɓɟɗɨɞɌɞɔɎəɚɝɞɔ ɑɏɚ ɛɜɔɘɑəɑ-

əɔɫ, ɛɚɎɧɤɑəɔɫ ɚɍɥɑɏɚ ɟɜɚɎəɫ ɖɎɌɗɔɠɔɖɌɢɔɔ 

ɝɛɑɢɔɌɗɔɝɞɚɎ.  

Ȯɚ ɘəɚɏɚɘ ɚɞ ɞɚɏɚ, əɌɝɖɚɗɨɖɚ ɝɛɑɢɔɌɗɔɝɞɧ 

Ɏ ɚɍɗɌɝɞɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɚɝɎɑɐɚɘɗɑəɧ ɚ ɛɚ-

ɝɗɑɐəɔɡ ɐɚɝɞɔɒɑəɔɫɡ ɘɑɐɔɢɔəɧ ɔ ɎɗɌɐɑɪɞ 

əɌɎɧɖɌɘɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɚɎɜɑɘɑəəɚɏɚ ɚɍɚɜɟ-

ɐɚɎɌəɔɫ, ɓɌɎɔɝɔɞ ɖɌɣɑɝɞɎɚ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑ-

əɔɫ ɛɌɢɔɑəɞɚɎ. ȻɜɑɐɚɝɞɌɎɔɞɨ ɘɑɐɔɢɔəɝɖɔɘ 

ɝɛɑɢɔɌɗɔɝɞɌɘ ɌɖɞɟɌɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɟɥɑ-

ɝɞɎɟɪɥɔɡ Ɏɚɓɘɚɒəɚɝɞɫɡ ɔəəɚɎɌɢɔɚəəɚɏɚ ɚɍɚ-

ɜɟɐɚɎɌəɔɫ ɔ əɌɟɣɔɞɨ ɛɜɔɘɑəɫɞɨ ɔɡ Ɏ ɜɌɍɚɞɑ ð Ɏ 

ɩɞɚɘ ɔ ɓɌɖɗɪɣɌɑɞɝɫ ɘɔɝɝɔɫ GE Healthcare 

Academy.  
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ɛɚ ȶȾ ɔ ȸȼȾ ɛɚ ɞɑɘɑ çȸɟɗɨɞɔɘɚɐɌɗɨəɌɫ ɜɌɍɚɣɌɫ 
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   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 5 ˉ2 2015. ʉʪʨʘʥʠʮʘ  97 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

 

 

ȼɔɝ. 5. 

 

 

 

 

 

 

ȼɔɝ. 5.  Ⱦɑɡəɔɣɑɝɖɔɕ ɔəɝɞɜɟɖɞɌɒ ɝɛɑɢɔɌɗɔɝɞɚɎ 

ɛɚ ȸȼȾ ɛɚ ɞɑɘɑ çȼɌɍɚɣɌɫ ɝɞɌəɢɔɫ ɐɗɫ ȸȼȾ, ɍɌɓɚ-

Ɏɧɕ ɖɟɜɝè. Ⱦɜɑəɔəɏ-ɢɑəɞɜ GE Healthcare 

Academy, 2014 ɏɚɐ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 5 ˉ2 2015. ʉʪʨʘʥʠʮʘ  98 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

 

 

ȾȺɄȴȭȬ ȸȱȰȴȶȬȷ ȽȴȽȾȱȸȳ. ȽȰȱȷȬȹȺ Ȱȷɋ Ȳȴȳȹȴ 

 

ȸɟɡɌɘɌɞɟɗɗɔəɌ ɉ.ȳ. 
 

 

 

TOSHIBA MEDICAL SYSTEMS. MADE FOR LIFE 

 

Mukhamatullina E.Z.  

 
 

 

 

 

ɚɘɛɌəɔɫ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ ɫɎɗɫ-

ɑɞɝɫ ɚɐəɔɘ ɔɓ ɘɔɜɚɎɧɡ ɗɔɐɑɜɚɎ Ɏ ɛɜɚ-

ɔɓɎɚɐɝɞɎɑ ɚɍɚɜɟɐɚɎɌəɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ 

əɌɓəɌɣɑəɔɫ, ɎɧɛɟɝɖɌɑɞ ɤɔɜɚɖɔɕ ɝɛɑɖɞɜ ɎɔɓɟɌ-

ɗɔɓɔɜɟɪɥɔɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɔɍɚɜɚɎ, Ɏ ɞɚɘ 

ɣɔɝɗɑ: ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɝɖɌəɑɜɧ, ɜɑəɞɏɑəɚɎɝɖɔɑ 

ɌɛɛɌɜɌɞɧ, ɜɑəɞɏɑəɚɎɝɖɔɑ ɖɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚ-

ɏɜɌɠɧ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɑ ɞɚɘɚɏɜɌɠɧ, Ɍə-

ɏɔɚɏɜɌɠɔɣɑɝɖɔɑ ɝɔɝɞɑɘɧ, ɛɜɑɐɚɝɞɌɎɗɫɫ ɖɚɘ-

ɛɗɑɖɝəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɜɑɤɑəɔɫ, ɐɚɗɏɚ-

ɝɜɚɣəɧɑ ɛɌɜɞəɑɜɝɖɔɑ ɚɞəɚɤɑəɔɫ, ɚɜɔɑəɞɔɜɟɫɝɨ 

əɌ ɓɌɛɜɚɝɧ ɖɗɔɑəɞɌ, ɐɗɫ ɟɗɟɣɤɑəɔɫ ɔ ɚɛɞɔɘɔ-

ɓɌɢɔɔ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ.  

ȳɌɍɚɞɌ ɚ ɛɗɌəɑɞɑ ɔ ɚ ɗɪɐɫɡ - ɩɞɚ ɝɑɜɐɢɑ 

ɐɑɫɞɑɗɨəɚɝɞɔ ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ɔ ɚɐɔə ɔɓ ɚɝ-

əɚɎəɧɡ ɛɟɞɑɕ ɜɌɓɎɔɞɔɫ ɔəəɚɎɌɢɔɕ. ȽɚɏɗɌɝəɚ 

çȶɚəɢɑɛɢɔɔ ɓɌɥɔɞɧ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ 2050è, 

ɖɚɘɛɌəɔɫ ɓɌɍɚɞɔɞɨɝɫ ɚ ɝɚɡɜɌəɑəɔɔ ɚɖɜɟɒɌɪ-

ɥɑɕ ɝɜɑɐɧ, ɝɞɜɑɘɔɞɝɫ ɛɚɎɧɝɔɞɨ ɩɖɚɗɚɏɔɣɑɝɖɟɪ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ Ɏ ɐɑɝɫɞɨ ɜɌɓ Ɏ ɞɑɣɑəɔɑ ɝɗɑɐɟɪ-

ɥɔɡ ɣɑɞɧɜɑɡ ɐɑɝɫɞɔɗɑɞɔɕ ɛɟɞɑɘ ɟɝɔɗɑəəɚɏɚ 

ɖɚəɞɜɚɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɩəɑɜɏɔɔ, ɐɌɗɨəɑɕɤɑɏɚ 

ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɛɜɚɢɑɝɝɌ ɛɜɚɔɓɎɚɐɝɞɎɌ ɔ 

ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɓəɌəɔɫ ɛɜɔ ɜɌɓɜɌɍɚɞɖɑ ɛɜɚ-

ɐɟɖɢɔɔ. Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ɛɚɝɞɌɎɗɑəəɚɕ ɢɑɗɔ, 

ɖɚɘɛɌəɔɫ TɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ Ɏ 2005 ɏɚɐɟ 

ɜɌɓɜɌɍɚɞɌɗɌ ɝɔɝɞɑɘɟ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɝɞɌəɐɌɜɞɚɎ, 

ɖɚɞɚɜɧɘɔ ɚəɌ ɜɟɖɚɎɚɐɝɞɎɟɑɞɝɫ ɛɜɔ ɜɌɓɜɌɍɚɞɖɑ 

ɝɎɚɑɕ ɛɜɚɐɟɖɢɔɔ. Ȼɜɚɐɟɖɞɧ, ɖɚɞɚɜɧɑ ɛɚɗəɚ-

ɝɞɨɪ ɚɞɎɑɣɌɪɞ ɟɝɞɌəɚɎɗɑəəɧɘ ɝɞɌəɐɌɜɞɌɘ, 

ɝɑɜɞɔɠɔɢɔɜɟɪɞɝɫ ɖɚɘɛɌəɔɑɕ ɖɌɖ ɩɖɚɗɚɏɔɣɑɝɖɔ 

ɣɔɝɞɧɑ (ECPs). 

ȶɚɘɛɌəɔɫ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ ɛɚ-

ɝɞɚɫəəɚ ɓɌɍɚɞɔɞɨɝɫ ɚ ɍɑɓɚɛɌɝəɚɘ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɟɐɑɗɫɑɞ 

ɍɚɗɨɤɚɑ ɎəɔɘɌəɔɑ ɜɌɓɎɔɞɔɪ əɌɛɜɌɎɗɑəɔɫ ɔə-

ɠɚɜɘɔɜɚɎɌəɔɫ, ɔəɝɞɜɟɖɞɔɜɚɎɌəɔɫ ɔ ɞɑɡəɔɣɑ-

ɝɖɚɕ ɛɚɐɐɑɜɒɖɑ ɘɑɐɔɢɔəɝɖɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ, 

ɜɌɍɚɞɌɪɥɔɡ əɌ ɚɍɚɜɟɐɚɎɌəɔɔ ɖɚɘɛɌəɔɔ.   

ȶɌɖ ɛɜɚɔɝɡɚɐɔɞ ɛɜɚɢɑɝɝ ɛɚɐɏɚɞɚɎɖɔ ɖ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɪ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɖɞɚ 

ɛɜɚɡɚɐɔɞ ɞɌɖɟɪ ɛɚɐɏɚɞɚɎɖɟ? 

Ȼɚɝɗɑ ɟɝɞɌəɚɎɖɔ əɚɎɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ Ɏ 

ȷȻȿ (ȶȾ, ȸȼȾ, ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ ɝɔɝɞɑɘ, əɑɖɚ-

ɞɚɜɧɡ ɘɚɐɑɗɑɕ ɜɑəɞɏɑə ɟɝɞɌəɚɎɚɖ) 2-ɡ ɩɞɌɛəɧɑ 

ɔəɝɞɜɟɖɞɌɒɔ ɛɜɚɎɚɐɫɞ ɝɑɜɞɔɠɔɢɔɜɚɎɌəəɧɑ 

ɝɛɑɢɔɌɗɔɝɞɧ ɛɚ ɛɜɔɘɑəɑəɔɪ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɚɍɚɜɟɐɚɎɌəɔɫ ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔ-

ɝɞɑɘɓ. ȺɐəɚɩɞɌɛəɧɑ ɔəɝɞɜɟɖɞɌɒɔ ɛɜɚɎɚɐɫɞɝɫ 

əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔ əɑɖɚɞɚɜɧɡ ɎɔɐɌɡ ɜɑəɞɏɑə 

ɚɍɚɜɟɐɚɎɌəɔɫ. ȰɌəəɧɑ ɔəɝɞɜɟɖɞɌɒɔ ɛɜɚɎɚɐɫɞ-

ɝɫ ɝɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȱɎɜɚɛɑɕɝɖɚɏɚ ɚɠɔ-

ɝɌ ɖɚɘɛɌəɔɔ. ȽɛɑɢɔɌɗɔɝɞɧ ɚɍɑɝɛɑɣɔɎɌɪɞ ɛɚɗɨ-

ɓɚɎɌɞɑɗɑɕ ɛɚɐɜɚɍəɚɕ ɔəɠɚɜɘɌɢɔɑɕ ɚɍ ɩɖɝɛɗɟɌ-

ɞɌɢɔɔ ɟɝɞɌəɚɎɗɑəəɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, ɣɞɚ ɛɚɓɎɚ-

ɗɫɑɞ ɝɚɞɜɟɐəɔɖɌɘ ȷȻȿ ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɔɝɞɑɘɟ Ɏ 

ɛɚɗəɚɘ ɚɍɦɑɘɑ. ȻɜɚɔɓɎɚɐɔɞɝɫ ɌɐɌɛɞɌɢɔɫ ɛɜɚ-

ɞɚɖɚɗɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɏɗɌɝəɚ əɟɒɐɌɘ ɔ ɓɌ-

ɛɜɚɝɌɘ ɛɜɑɐɝɞɌɎɔɞɑɗɑɕ ȷȻȿ ɐɗɫ ɚɛɞɔɘɔɓɌɢɔɔ 

ɑɒɑɐəɑɎəɚɏɚ ɛɜɚɢɑɝɝɌ ɜɌɍɚɞɧ. (ɜɔɝ.1.) 

ȺɝəɚɎəɚɕ ɢɑɗɑɎɚɕ Ɍɟɐɔɞɚɜɔɑɕ əɌ ɔə-

ɝɞɜɟɖɞɌɒɌɡ ɛɚ  ɜɌɍɚɞɑ ɝ ɚɍɚɜɟɐɚɎɌəɔɑɘ ɫɎɗɫɪɞ- 

ȶ 

 

ȼɔɝ. 1.  ȴəɝɞɜɟɖɞɌɒ ɝɛɑɢɔɌɗɔɝɞɌ ɛɜɔɘɑəɑ-

əɔɫ ɛɚ ȸȼȾ əɌ ɍɌɓɑ ȷȻȿ. Ȭɛɜɑɗɨ 2015 ɏ. 

ȻȼȱȻȺȰȬȮȬȹȴȱ ȽȻȱɂȴȬȷɈȹȺȽȾȴ 
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Ƚɔɝɞɑɘɓ. ȹɌɛɜɌɎɗɑəɔɑ: 

ɖɗɔəɔɣɑɝɖɚɑ ɛɜɔɘɑəɑ-
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ɝɫ ɜɑəɞɏɑəɗɌɍɚɜɌəɞɧ, ɝɛɑɢɔɌɗɔɝɞɧ ɛɚ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ, ɌəɏɔɚɏɜɌɠɔɔ ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ 

ɖɌɜɐɔɚɗɚɏɔɔ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ. 

Ƀɞɚ ɐɑɗɌɑɞ ɖɚɘɛɌəɔɫ ȾɚɤɔɍɌ ȸɑɐɔ-

ɖɌɗ Ƚɔɝɞɑɘɓ ɐɗɫ ɐɚɗɏɚɝɜɚɣəɚɕ ɛɚɐɐɑɜɒɖɔ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ? 

Ȼɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ 2-ɡ ɩɞɌɛɚɎ ɔəɝɞɜɟɖɞɌ-

ɒɑɕ əɌɣɔəɌɑɞɝɫ ɐɚɗɏɚɝɜɚɣəɌɫ ɛɚɐɐɑɜɒɖɌ ɝɛɑ-

ɢɔɌɗɔɝɞɚɎ ɗɟɣɑɎɚɕ         ɐɔɌɏəɚɝɞɔɖɔ. ȽɛɑɢɔɌ-

ɗɔɝɞɧ ɛɚ ɛɜɔɘɑəɑəɔɪ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚ-

ɎɌəɔɫ ɖɚəɝɟɗɨɞɔɜɟɪɞ əɌɤɔɡ ɛɚɗɨɓɚɎɌɞɑɗɑɕ ɐɔ-

ɝɞɌəɢɔɚəəɚ, ɛɜɌɖɞɔɣɑɝɖɔ 24 ɣɌɝɌ Ɏ ɝɟɞɖɔ, ɛɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ, ɚɝɟɥɑɝɞɎɗɫɪɞɝɫ Ɏɔɐɑɚɖɚəɠɑ-

ɜɑəɢɔɔ. ȺɝɟɥɑɝɞɎɗɫɪɞɝɫ ɜɑɏɟɗɫɜəɧɑ Ɏɔɓɔɞɧ Ɏ 

ȷȻȿ ɖ ɛɚɗɨɓɚɎɌɞɑɗɫɘ ɘɑɐɔɢɔəɝɖɔɘ ɚɍɚɜɟɐɚɎɌ-

əɔɑɘ ɛɜɚɔɓɎɚɐɝɞɎɌ ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ 

Ƚɔɝɞɑɘɓ ɐɗɫ ɚɛɞɔɘɔɓɌɢɔɔ ɜɌɍɚɞɧ ɞɑɡ ɔɗɔ ɔəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɗɚɒɑəɔɕ.  

Ȯ ɖɚɘɛɌəɔɔ ɝɟɥɑɝɞɎɟɑɞ ɔ ɛɜɌɖɞɔɖɌ Ɍɖɞɔ-

ɎɌɢɔɕ ɐɑɘɚəɝɞɜɌɢɔɚəəɧɡ ɚɛɢɔɕ ɝ ɛɚɝɗɑɐɟɪ-

ɥɔɘ ɔəɝɞɜɟɖɞɌɒɑɘ ɛɚ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɪ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɚɓəɌɖɚɘɔɞɨ ɎɜɌɣɑɕ ɝ ɐɚɛɚɗəɔɞɑɗɨəɧ-

ɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɔɗɚɒɑəɔɫɘɔ ɔ ɛɜɔɘɑəɑəɔ-

ɑɘ əɚɎɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ, ɜɌɝɤɔ-

ɜɫɪɥɑɏɚ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɚɔɝ-

ɖɌ. ȸəɚɏɚɗɑɞəɫɫ ɛɚɐɐɑɜɒɖɌ ɛɚɗɨɓɚɎɌɞɑɗɑɕ ɛɜɔ 

ɩɖɝɛɗɟɌɞɌɢɔɔ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɛɚɓ-

Ɏɚɗɫɑɞ ɩɠɠɑɖɞɔɎəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏɧɝɚɖɚɞɑɡəɚ-

ɗɚɏɔɣəɚɑ ɚɍɚɜɟɐɚɎɌəɔɑ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɛɚɐ-

ɐɑɜɒɔɎɌɞɨ ɝɎɫɓɨ ɝ əɌɤɔɘɔ ɖɗɔɑəɞɌɘɔ.  

ȶɗɔɑəɞɌɘ ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔ-

ɝɞɑɘɓ ɚɖɌɓɧɎɌɪɞ ɔəɠɚɜɘɌɢɔɚəəɟɪ ɛɚɐɐɑɜɒɖɟ 

Ɏ Ɏɔɐɑ ɛɜɑɐɚɝɞɌɎɗɑəɔɫ ɛɚɝɗɑɐəɔɡ əɌɟɣəɧɡ ɞɜɟ-

ɐɚɎ Ɏɑɐɟɥɔɡ ɑɎɜɚɛɑɕɝɖɔɡ ɌɎɞɚɜɚɎ ɛɚ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɪ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɚɛɢɔɚəɌɗɨəɚɏɚ ɛɜɚɐɟɖɞɌ 

ɖɚɘɛɌəɔɔ.  

Ȼɚɘɔɘɚ ɛɜɚɣɑɏɚ, ɖɚɘɛɌəɔɫ ȾɚɤɔɍɌ ȸɑɐɔ-

ɖɌɗ Ƚɔɝɞɑɘɓ ɜɌɓɎɔɎɌɑɞ ɔ ɐɜɟɏɔɑ əɌɛɜɌɎɗɑəɔɫ Ɏ 

ɔəɠɚɜɘɔɜɚɎɌəɔɔ ɛɜɌɖɞɔɖɟɪɥɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ 

ɚ əɚɎɑɕɤɔɡ ɞɑɡəɚɗɚɏɔɫɡ ɔ ɜɌɓɜɌɍɚɞɖɌɡ. 

ȶɚɘɛɌəɔɫ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ ɤɔ-

ɜɚɖɚ ɛɜɌɖɞɔɖɟɑɞ ɛɜɚɎɑɐɑəɔɑ ɘɌɝɞɑɜ- ɖɗɌɝɝɚɎ əɌ 

ɍɌɓɑ ȷȻȿ, ɞɌɖ ɖɌɖ ɩɞɚ ɛɚɓɎɚɗɫɑɞ ɘɌɖɝɔɘɌɗɨəɚ 

ɛɚɏɜɟɓɔɞɨɝɫ Ɏ ɔɓɟɣɑəɔɑ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɗɚɒɑ-

əɔɕ, ɔɘɑɪɥɔɡɝɫ əɌ ɟɝɞɌəɚɎɗɑəəɚɘ ɚɍɚɜɟɐɚɎɌ-

əɔɔ ɍɑɓ ɚɞɜɧɎɌ ɚɞ ɜɌɍɚɣɑɏɚ ɛɜɚɢɑɝɝɌ. ȸɌɝɞɑɜ-

ɖɗɌɝɝɧ ɛɜɚɎɚɐɫɞ ɝ ɛɜɔɎɗɑɣɑəɔɑɘ Ɏɑɐɟɥɔɡ ɝɛɑ-

ɢɔɌɗɔɝɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȼɚɝ-

ɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ, ɖɚɞɚɜɧɑ ɐɑɗɫɞɝɫ ɝɎɚɔɘ 

ɚɛɧɞɚɘ Ɏɚ Ɏɜɑɘɫ ɘɌɝɞɑɜ-ɖɗɌɝɝɚɎ. ȽɛɑɢɔɌɗɔɝɞɧ 

ɛɚ ɛɜɔɘɑəɑəɔɪ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ 

ɚɖɌɓɧɎɌɪɞ ɛɚɐɐɑɜɒɖɟ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɌəəɧɡ 

ɞɜɑəɔəɏɚɎ, ɖɚəɝɟɗɨɞɔɜɟɫ ɛɚ ɎɚɛɜɚɝɌɘ ɛɜɔɘɑəɑ-

əɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɗɚɒɑəɔɕ. ȰɚɖɞɚɜɌ, ɛɜɔ-

əɔɘɌɪɥɔɑ ɟɣɌɝɞɔɑ Ɏ ɘɌɝɞɑɜ-ɖɗɌɝɝɑ, ɔɘɑɪɞ 

ɟəɔɖɌɗɨəɟɪ Ɏɚɓɘɚɒəɚɝɞɨ ɓɌɐɌɎɌɞɨ ɔəɞɑɜɑɝɟɪ-

ɥɔɑ ɔɡ Ɏɚɛɜɚɝɧ ɔ ɛɜɑɐɝɞɌɎɔɞɑɗɫɘ ɖɚɘɛɌəɔɔ, ɔ 

Ɏɑɐɟɥɔɘ ɝɛɑɢɔɌɗɔɝɞɌɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ȶɜɚɘɑ ɟɣɌɝɞɔɫ Ɏ ɑɒɑɏɚɐəɧɡ ɖɚəɠɑɜɑəɢɔ-

ɫɡ ɔ ɖɚəɏɜɑɝɝɌɡ, ɖɚɘɛɌəɔɫ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ 

Ƚɔɝɞɑɘɓ ɛɜɔəɔɘɌɑɞ ɟɣɌɝɞɔɑ Ɏ ɚɜɏɌəɔɓɌɢɔɔ ɞɑ-

ɘɌɞɔɣɑɝɖɔɡ ɖɚəɠɑɜɑəɢɔɕ ɛɚ ɟɓɖɚəɌɛɜɌɎɗɑəəɚɕ 

ɞɑɘɌɞɔɖɑ Ɏ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ əɌ ɍɌɓɑ ȷȻȿ ɛɚ 

Ɏɝɑɕ   ɞɑɜɜɔɞɚɜɔɔ   ȼɚɝɝɔɕɝɖɚɕ   ɀɑɐɑɜɌɢɔɔ.   Ȯ  

  

ȼɔɝ. 2.  ȶɚəɠɑɜɑəɢɔɫ, ɝɚɎɘɑɝɞəɚ ɝ ɝɑɞɨɪ ɖɗɔəɔɖ ȾȺȸȺȯȼȬȰ çȬɖɞɟɌɗɨəɧɑ Ɏɚɛɜɚɝɧ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔè. Ȭɛɜɑɗɨ 2015, ɏ. ȿɠɌ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 5 ˉ2 2015. ʉʪʨʘʥʠʮʘ  100 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɜɌɘɖɌɡ ɖɚəɠɑɜɑəɢɔɕ, ɖɚɘɛɌəɔɑɕ ɛɜɔɏɗɌɤɌɪɞ-

ɝɫ ɝɛɑɢɔɌɗɔɝɞɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɓ Ɏɑɐɟ-

ɥɔɡ ȷȻȿ ȼɚɝɝɔɔ, ȱɎɜɚɛɧ, ɋɛɚəɔɔ ɐɗɫ ɛɜɚɣɞɑ-

əɔɫ ɗɑɖɢɔɕ. 

ȾɌɖɚɏɚ ɜɚɐɌ ɖɚəɠɑɜɑəɢɔɔ ɛɚɓɎɚɗɫɪɞ ɝɚ-

ɍɜɌɞɨ Ɍɟɐɔɞɚɜɔɪ Ɏ ɖɚɗɔɣɑɝɞɎɑ 100-150 ɣɑɗɚɎɑɖ, 

ɝ Ɏɚɓɘɚɒəɚɝɞɨ ɔəɞɑɜɌɖɞɔɎəɚɏɚ ɚɍɥɑəɔɫ ɝ ɗɑɖ-

ɞɚɜɌɘɔ ɔ ɚɍɝɟɒɐɑəɔɫ ɔəɞɑɜɑɝɟɪɥɑɕ ɞɑɘɌɞɔɖɔ. 

(ɜɔɝ.2). 

Ȯ ɚɖɞɫɍɜɑ 2014 ɏ. ɖɚɘɛɌəɔɑɕ ȾɚɤɔɍɌ ȸɑ-

ɐɔɖɌɗ Ƚɔɝɞɑɘɓ, ɝɚɎɘɑɝɞəɚ ɝ ɖɚɘɛɌəɔɑɕ Bayer 

ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɘɌɝɞɑɜ-ɖɗɌɝɝɧ ɛɚ ɛɜɔɘɑəɑəɔɪ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɗɚɒɑəɔɕ Ɏ ȸȼȾ ɔ ȶȾ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ. Ⱦɜɑəɔəɏ 

ɛɜɚɎɚɐɔɗɔ əɌ ɍɌɓɑ ȷȻȿ ɛɜɑɐɝɞɌɎɔɞɑɗɔ ɖɚɘɛɌ-

əɔɕ, ɚɝəɚɎəɧɘɔ ɝɗɟɤɌɞɑɗɫɘɔ ɐɌəəɚɏɚ ɘɌɝɞɑɜð

ɖɗɌɝɝɌ ɍɧɗɔ ɝɛɑɢɔɌɗɔɝɞɧ Ɏ ɚɍɗɌɝɞɔ ɗɟɣɑɎɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ. Ƚɚɞɜɟɐəɔɖɔ ɖɚɘɛɌəɔɔ Bayer ɛɜɚɣɔ-

ɞɌɗɔ ɗɑɖɢɔɔ ɛɚ ɛɜɔɘɑəɑəɔɪ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑ-

ɛɌɜɌɞɚɎ Ɏ ɖɚɘɛɨɪɞɑɜəɚɕ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȰɌəəɧɕ ɞɜɑəɔəɏ ɛɚɓ-

Ɏɚɗɔɗ ɖɚɘɛɌəɔɔ Bayer ɔ ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ȸɑ-

ɐɔɖɌɗ Ƚɔɝɞɑɘɓ ɚɝɎɑɞɔɞɨ Ɏɚɛɜɚɝɧ ɛɜɔɘɑəɑəɔɫ 

ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ-  

ɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɍɝɟɐɔɞɨ Ɏɚ-

ɛɜɚɝɧ ɍɑɓɚɛɌɝəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚəɞɜɌɝɞ-

əɧɡ ɛɜɑɛɌɜɌɞɚɎ Ɏ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ. (ɜɔɝ.3). 

ȽɚɎɘɑɝɞəɚ ɝ ɖɚɘɛɌəɔɑɕ çȽɑɜɎɨɑè 31 ɘɌɜɞɌ 

2015 ɏɚɐɌ ɍɧɗ ɛɜɚɎɑɐɑə ɝɑɘɔəɌɜ Ɏ ɏ. Ⱦɟɗɑ ɝ Ɍɖ-

ɞɟɌɗɨəɚɕ ɞɑɘɌɞɔɖɚɕ çɁɜɚəɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ 

Ɏɑə. ȹɌɤɔ ɛɚɞɜɑɍəɚɝɞɔ ɔ Ɏɚɓɘɚɒəɚɝɞɔè. 

ȶɜɚɘɑ ɛɜɚɎɑɐɑəɔɫ ɘɌɝɞɑɜ- ɖɗɌɝɝɚɎ ɔ ɞɜɑ-

əɔəɏɚɎ əɌ ɍɌɓɑ ȷȻȿ, ɖɚɘɛɌəɔɫ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ 

Ƚɔɝɞɑɘɓ ɝ 2014 ɏɚɐɌ ɛɜɌɖɞɔɖɟɑɞ ɛɜɚɎɑɐɑəɔɑ 

ɘɌɝɞɑɜ ɖɗɌɝɝɚɎ əɌ ɍɌɓɑ ɚɠɔɝɌ ɖɚɘɛɌəɔɔ. ȹɌ ɝɑ-

ɏɚɐəɫɤəɔɕ ɐɑəɨ ɘɌɝɞɑɜ- ɖɗɌɝɝɧ ɛɜɚɎɚɐɫɞ ɛɜɑɐ-

ɝɞɌɎɔɞɑɗɔ ɖɚɘɛɌəɔɔ, Ɍ Ɏ ɍɟɐɟɥɑɘ, ɓɌɛɗɌəɔɜɚ-

ɎɌəɧ ɞɑɘɌɞɔɣɑɝɖɔɑ ɝɑɘɔəɌɜɧ, ɝ ɛɜɔɎɗɑɣɑəɔɑɘ 

ɝɛɑɢɔɌɗɔɝɞɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɓ Ɏɑɐɟɥɔɡ 

ȷȻȿ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. (ɜɔɝ.4). 

ȭɗɌɏɚɐɌɜɫ ɛɜɚɤɑɐɤɑɕ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ 

ɛɜɚɏɜɌɘɘɑ ɘɚɐɑɜəɔɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ Ɏ 

ȸɚɝɖɎɑ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝɑɜɐɢɌ ɔ 

ɖɚɜɚəɌɜəɧɡ ɝɚɝɟɐɚɎ ɝɞɌɗɌ ɐɚɝɞɟɛəɚɕ Ɏ ɍɚɗɨ-

ɤɔəɝɞɎɑ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ əɌ ɞɑɜɜɔɞɚɜɔɔ 

ɏ. ȸɚɝɖɎɧ ɔ ȸɚɝɖɚɎɝɖɚɕ ɚɍɗɌɝɞɔ.  

Ȯ ɝɎɫɓɔ ɝ ɎɚɝɞɜɑɍɚɎɌəəɚɝɞɨɪ ɔ Ɏɧɝɚɖɔɘ 

ɔəɞɑɜɑɝɚɘ ɐɚɖɞɚɜɚɎ ɖ ɐɌəəɚɕ ɘɑɞɚɐɔɖɑ, ɖɚɘɛɌ-

əɔɑɕ   ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ ɝ 10 ɛɚ 11 ɐɑ-

ɖɌɍɜɫ 2014 ɏɚɐɌ ɍɧɗ ɛɜɚɎɑɐɑə ɘɌɝɞɑɜ-ɖɗɌɝɝ, 

ɛɚɝɎɫɥɬəəɧɕ ɚɝəɚɎəɧɘ ɌɝɛɑɖɞɌɘ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝɑɜɐɢɌ ɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Ȯ ɜɌɘɖɌɡ ɐɌəəɚɏɚ ɞɜɑəɔəɏɌ ɍɧɗɔ ɚɝɎɑɥɑ-

əɧ ɚɝəɚɎəɧɑ Ɍɝɛɑɖɞɧ ɛɜɔɘɑəɑəɔɫ ɖɌɜɐɔɚɗɚɏɔ-

ɣɑɝɖɔɡ ɛɜɔɗɚɒɑəɔɕ əɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚ-

ɏɜɌɠɌɡ ɛɜɚɔɓɎɚɐɝɞɎɌ ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ȸɑɐɔ-

ɖɌɗ Ƚɔɝɞɑɘɓ. ȾɑɚɜɑɞɔɣɑɝɖɌɫ ɣɌɝɞɨ ɖɟɜɝɌ ɍɧɗɌ 

ɛɜɑɐɝɞɌɎɗɑəɌ ɐɚɖɗɌɐɌɘɔ, ɛɚɝɎɫɥɑəəɧɘɔ ɚɝ-

əɚɎəɚɕ ɞɑɘɌɞɔɖɑ ɖɟɜɝɌ. ȻɜɌɖɞɔɣɑɝɖɌɫ ɣɌɝɞɨ 

ɝɚɝɞɚɫɗɌ ɔɓ ɌəɌɗɔɓɌ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɜɌɓɗɔɣəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ. Ȱɚɖɞɚ-

ɜɌɘ ɍɧɗɌ ɛɜɑɐɚɝɞɌɎɗɑəɌ  Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɔɞɨ  

  

ȼɔɝ. 3.  ȸɌɝɞɑɜ-ɖɗɌɝɝ ɛɚ ɛɜɔɘɑəɑəɔɪ ɖɚəɞɜɌɝɞəɧɡ ɝɜɑɐɝɞɎ Ɏ ȶȾ ɔ ȸȼȾ, ɝɚɎɑɝɞəɚ ɝ ɖɚɘɛɌəɔɑɕ 

Bayer.  Ⱥɖɞɫɍɜɨ 2014ɏ. 
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ɚɛɧɞ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ ɜɌɍɚɞɧ ɝ ɖɌɜɐɔɚɗɚɏɔɣɑ-

ɝɖɔɘɔ ɛɜɔɗɚɒɑəɔɫɘɔ əɌ ɜɌɍɚɣɔɡ ɝɞɌəɢɔɫɡ 

Vitrea ɛɜɔ ɛɚɐɐɑɜɒɖɑ ɝɛɑɢɔɌɗɔɝɞɚɎ ɖɚɘɛɌəɔɔ.  

ȸɌɝɞɑɜ-ɖɗɌɝɝ ɛɜɚɡɚɐɔɗ Ɏ ɐɚɍɜɚɒɑɗɌɞɑɗɨ-

əɚɕ Ɍɞɘɚɝɠɑɜɑ, ɟɣɌɝɞəɔɖɔ ɝɘɚɏɗɔ ɚɝɞɌɎɔɞɨ 

ɝɎɚɔ ɛɚɒɑɗɌəɔɫ ɔ ɛɜɑɐɗɚɒɑəɔɫ ɛɚ ɎɚɛɜɚɝɌɘ 

ɛɜɔɘɑəɑəɔɫ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɛɌɖɑɞɌ ɛɜɚ-

ɏɜɌɘɘ ɔ ɛɚɐɑɗɔɞɨɝɫ ɟɒɑ ɔɘɑɪɥɔɘɝɫ ɚɛɧɞɚɘ ɝɚ 

ɝɎɚɔɘɔ ɖɚɗɗɑɏɌɘɔ ɔɓ ɜɌɓəɧɡ ɗɑɣɑɍəɧɡ ɟɣɜɑ-

ɒɐɑəɔɕ. 

ɀȯȭȿ çȼȶȹȻȶè ȸɔəɓɐɜɌɎɌ ȼɀ ɐɎɌ ɜɌɓɌ Ɏ 

ɏɚɐ ɛɜɚɎɚɐɔɞ ɖɟɜɝɧ ɞɑɘɌɞɔɣɑɝɖɚɏɚ ɟɝɚɎɑɜɤɑə-

ɝɞɎɚɎɌəɔɫ òȶɚɘɛɨɪɞɑɜəɌɫ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎó. 

ȷɑɖɢɔɔ ɣɔɞɌɪɞ Ɏɑɐɟɥɔɑ ɝɛɑɢɔɌɗɔɝɞɧ ɟɣɜɑɒɐɑ-

əɔɫ, ɛɜɌɖɞɔɣɑɝɖɔɑ ɓɌəɫɞɔɫ ɛɜɚɡɚɐɫɞ əɌ ɝɚɎɜɑ-

ɘɑəəɚɘ ɚɍɚɜɟɐɚɎɌəɔɔ (ȸȽȶȾ-64, ȸȼȾ1,5 ɔ 3 Ⱦ). 

Ȼɚ ɚɖɚəɣɌəɔɔ ɐɌəəɚɏɚ ɢɔɖɗɌ ɎɧɐɌɑɞɝɫ ɟɐɚɝɞɚ-

Ɏɑɜɑəɔɑ ɛɚɎɧɤɑəɔɔ ɖɎɌɗɔɠɔɖɌɢɔɔ ɏɚɝɟɐɌɜ-

ɝɞɎɑəəɚɏɚ ɚɍɜɌɓɢɌ (72 ɣɌɝɌ) ɟɣɜɑɒɐɑəɔɑɘ, əɌ 

ɍɌɓɑ ɖɚɞɚɜɚɏɚ ɛɜɚɎɚɐɔɞɝɫ ɞɑɘɌɞɔɣɑɝɖɔɑ ɖɟɜɝɧ. 

ȶɚɘɛɌəɔɫ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ ɚɖɌɓɧɎɌɑɞ 

ɛɚɐɐɑɜɒɖɟ Ɏ ɛɜɔɏɗɌɤɑəɔɔ ɐɚɖɞɚɜɚɎ, ɜɌɍɚɞɌɪ-

ɥɔɡ əɌ ɘɑɐɔɢɔəɝɖɚɘ ɚɍɚɜɟɐɚɎɌəɔɔ ɖɚɘɛɌəɔɔ 

ɐɗɫ ɟɣɌɝɞɔɫ Ɏ ɐɌəəɚɘ ɖɟɜɝɑ, Ɍ ɞɌɖɒɑ, ɝɚɞɜɟɐ-

əɔɖɔ ɖɚɘɛɌəɔɔ ɣɔɞɌɪɞ ɗɑɖɢɔɔ ɛɚ ɞɑɘɑ çȹɚɎɧɑ 

ɞɑɡəɚɗɚɏɔɔ Ɏ ɖɚɘɛɨɪɞɑɜəɚɕ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔè. 

Ȼɚɘɔɘɚ ɛɑɜɑɣɔɝɗɑəəɚɏɚ Ɏɧɤɑ, ɖɚɘɛɌəɔɫ 

ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ ɞɌɖɒɑ ɛɜɑɐɗɌɏɌɑɞ ɜɑ-

ɝɟɜɝɧ ɐɔɝɞɌəɢɔɚəəɧɡ ɞɜɑəɔəɏɚɎ ɐɗɫ, ɟɒɑ ɍɚɗɑɑ 

ɚɛɧɞəɧɡ ɛɚɗɨɓɚɎɌɞɑɗɑɕ, ɖɚɞɚɜɧɑ ɜɌɍɚɞɌɪɞ əɑ 

ɛɑɜɎɧɕ ɏɚɐ əɌ əɌɤɑɘ ɚɍɚɜɟɐɚɎɌəɔɔ. ȰɔɝɞɌəɢɔ-

ɚəəɧɑ ɖɟɜɝɧ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɚəɗɌɕə ɝɑɝ-

ɝɔɕ, ɎɑɍɔəɌɜɚɎ ɛɚ ɞɚɘɟ ɔɗɔ ɔəɚɘɟ ɖɗɔəɔɣɑɝɖɚ-

ɘɟ ɛɜɔɗɚɒɑəɔɪ.  

ȶɜɚɘɑ ɩɞɚɏɚ, ɔɘɑɑɞɝɫ ɍɚɗɨɤɌɫ ɍɔɍɗɔɚɞɑɖɌ 

Ɏɔɐɑɚ ɗɑɖɢɔɕ ɔəɚɝɞɜɌəəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏ ɚɍ-

ɗɌɝɞɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɝɎɚɍɚɐəɚɘ ɐɚɝɞɟɛɑ 

ɐɗɫ ɛɚɗɨɓɚɎɌɞɑɗɑɕ ɘɑɐɔɢɔəɝɖɔɘ ɚɍɚɜɟɐɚɎɌəɔɑɘ 

ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ.  

ȹɚɎɧɑ ɏɚɜɔɓɚəɞɧ ɔ ɛɗɌəɧ ɖɚɘɛɌəɔɔ. 

Ȼɜɔ ɛɚɐɐɑɜɒɖɑ ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ȸɑɐɔ-

ɖɌɗ Ƚɔɝɞɑɘɓ ɔ ɛɜɌɎɔɞɑɗɨɝɞɎɌ ɋɛɚəɔɔ, ɝɚɎɘɑɝɞ-

əɚ ɝ ȻɑɜɎɧɘ ȸɚɝɖɚɎɝɖɔɘ ɏɚɝɟɐɌɜɝɞɎɑəəɧɘ ɘɑ-

ɐɔɢɔəɝɖɔɘ ɟəɔɎɑɜɝɔɞɑɞɚɘ ɔ ȴəɝɞɔɞɟɞɚɘ ȶɗɔ-

əɔɣɑɝɖɚɕ ȶɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ ɛɗɌ-

əɔɜɟɑɞɝɫ ɚɜɏɌəɔɓɌɢɔɫ əɌɟɣəɚ-ɚɍɜɌɓɚɎɌɞɑɗɨəɚɏɚ 

ɞɜɑəɔəɏ ð ɢɑəɞɜɌ, Ɍ ɞɌɖɒɑ ɛɜɔɏɗɌɤɑəɔɑ ɗɑɖɞɚ-

ɜɚɎ ɔɓ ɋɛɚəɔɔ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɘɌɝɞɑɜ-ɖɗɌɝɝɚɎ 

ɔ ɗɑɖɢɔɚəəɧɡ ɝɑɖɢɔɕ. ȽɑɜɎɔɝəɌɫ ɝɗɟɒɍɌ ɖɚɘ-

ɛɌəɔɔ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ Ɏ ɜɌɘɖɌɡ ɐɌə-

əɚɏɚ ɛɜɚɑɖɞɌ ɍɟɐɑɞ ɚɖɌɓɧɎɌɞɨ ɞɑɡəɔɣɑɝɖɟɪ 

ɛɚɐɐɑɜɒɖɟ ɞɜɑəɔəɏ-ɢɑəɞɜɟ əɌ Ɏɧɝɚɖɚɘ ɟɜɚɎəɑ, 

Ɍ ɝɛɑɢɔɌɗɔɝɞɧ ɛɚ ɛɜɔɘɑəɑəɔɪ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɚɍɚɜɟɐɚɎɌəɔɫ ɍɟɐɟɞ ɜɑɏɟɗɫɜəɚ ɖɚəɝɟɗɨɞɔɜɚɎɌɞɨ 

ɐɚɖɞɚɜɚɎ ɛɚ ɎɚɛɜɚɝɌɘɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɞɑɡ ɔɗɔ 

ɔəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɔɗɚɒɑəɔɕ. 

Ȯ ɔɪəɑ ɓɌɛɗɌəɔɜɚɎɌə ɜɫɐ ɖɚəɠɑɜɑəɢɔɕ 

ɐɗɫ ɝɛɑɢɔɌɗɔɝɞɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

Ɏ ɜɑɏɔɚəɌɡ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. Ⱥɐəɚɕ ɔɓ 

əɌɟɣəɚ-ɛɜɌɖɞɔɣɑɝɖɔɡ ɖɚəɠɑɜɑəɢɔɕ çȹɚɎɧɑ 

ɞɑɡəɚɗɚɏɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚə-

ɖɚɗɚɏɔɔ: ɟɎɔɐɑɞɨ əɑɎɔɐɔɘɚɑè ɓɌɛɗɌəɔɜɚɎɌəɌ ɝ 

ɘɑɒɐɟəɌɜɚɐəɧɘ ɟɣɌɝɞɔɑɘ, ɝ ɛɜɔɎɗɑɣɑəɔɑ ɗɑɖ-

ɞɚɜɚɎ ɔɓ ɋɛɚəɔɔ ɔ ȴɞɌɗɔɔ Ɏ ɁɌɍɌɜɚɎɝɖɑ əɌ ɍɌɓɑ 

ȶȯȭȺȿ ȰȻȺ çȴəɝɞɔɞɟɞɌ ɛɚɎɧɤɑəɔɫ ɖɎɌɗɔɠɔ-

ɖɌɢɔɔ ɝɛɑɢɔɌɗɔɝɞɚɎè. ȰɌəəɌɫ ɖɚəɠɑɜɑəɢɔɫ 

ɛɚɓɎɚɗɔɞ ɜɚɝɝɔɕɝɖɔɘ ɝɛɑɢɔɌɗɔɝɞɌɘ ɛɚɗɟɣɔɞɨ 

ɘɑɒɐɟəɌɜɚɐəɧɕ ɚɛɧɞ ɔ ɛɜɔɘɑəɔɞɨ, ɛɚɗɟɣɑəəɧɑ 

ɓəɌəɔɫ Ɏ ɝɎɚɑɕ ɑɒɑɐəɑɎəɚɕ ɛɜɌɖɞɔɖɑ.  

ȶɚɘɛɌəɔɫ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ 

əɑɛɜɑɜɧɎəɚ ɜɌɓɜɌɍɌɞɧɎɌɑɞ əɚɎɑɕɤɔɑ ɞɑɡəɚɗɚ-

ɏɔɔ Ɏ ɚɍɗɌɝɞɔ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɣɞɚ, 

  

ȼɔɝ. 4.  ȿɣɌɝɞəɔɖɔ ɘɌɝɞɑɜ-ɖɗɌɝɝɌ çȺɝəɚɎəɧɑ Ɍɝɛɑɖɞɧ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝɑɜɐɢɌ ɔ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕè. ȰɑɖɌɍɜɨ 2014. Ⱥɠɔɝ ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 5 ˉ2 2015. ʉʪʨʘʥʠʮʘ  102 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɞɜɑɍɟɑɞ ɛɚɝɞɚɫəəɚɏɚ ɔəɠɚɜɘɔ-

ɜɚɎɌəɔɫ, ɛɜɚɎɑɐɑəɔɫ ɔəɝɞɜɟɖɞɌɒɑɕ, ɞɜɑəɔəɏɚɎ, 

ɝɑɘɔəɌɜɚɎ ɔ ɔəɚɕ ɔəɠɚɜɘɌɢɔɚəəɚɕ ɛɚɐɐɑɜɒɖɔ 

ɝɛɑɢɔɌɗɔɝɞɚɎ, ɖɚɞɚɜɧɑ ɜɌɍɚɞɌɪɞ əɌ ɘɑɐɔɢɔə-

ɝɖɚɘ ɚɍɚɜɟɐɚɎɌəɔɔ ɖɚɘɛɌəɔɔ.  

Ȼɚɝɞɚɫəəɚɑ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɝɔɝɞɑɘ 

ɐɔɝɞɌəɢɔɚəəɚɏɚ ɖɚəɝɟɗɨɞɔɜɚɎɌəɔɫ, ɔəɝɞɜɟɖɞɌ-

ɒɌ əɌ ɘɑɝɞɑ, ɚɜɏɌəɔɓɌɢɔɔ ɘɌɝɞɑɜ-ɖɗɌɝɝɚɎ, ɝɑ-

ɘɔəɌɜɚɎ ɛɚɓɎɚɗɔɞ ɝɛɑɢɔɌɗɔɝɞɌɘ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɐɚɍɔɞɨɝɫ ɜɌɢɔɚəɌɗɨəɚɏɚ ɔ ɍɑɓɚɛɌɝəɚɏɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ 

ɖɚɘɛɌəɔɔ ȾɚɤɔɍɌ ȸɑɐɔɖɌɗ Ƚɔɝɞɑɘɓ. 
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ɜɑəɔəɏ ɂɑəɞɜ ɝɞɜɟɖɞɟɜəɚɏɚ ɛɚɐɜɌɓɐɑɗɑ-

əɔɫ çȳɐɜɌɎɚɚɡɜɌəɑəɔɑè ȺȺȺ çȽɔɘɑəɝè 

əɌɣɌɗ ɝɎɚɪ ɜɌɍɚɞɟ ɚɝɑəɨɪ 2012 ɏɚɐɌ. 

Ȯ ɝɎɫɓɔ ɝ ɘɌɝɝɚɎɚɕ ɟɝɞɌəɚɎɖɚɕ Ɏɧɝɚɖɚ-

ɞɑɡəɚɗɚɏɔɣəɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ð 

Ɏɚɛɜɚɝ ɛɚɐɏɚɞɚɎɖɔ ɖɌɐɜɚɎ, ɍɑɓɟɝɗɚɎəɚ, ɝɞɚɔɞ 

ɖɜɌɕəɑ ɚɝɞɜɚ.  

ȻɚɐɏɚɞɚɎɖɌ ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚ ɝɛɑɢɔɌɗɨəɚ-

ɝɞɔ ð ɓɌɐɌɣɌ ɖɚɘɛɗɑɖɝəɌɫ, ɞɜɑɍɟɪɥɌɫ ɐɗɔɞɑɗɨ-

əɚɏɚ Ɏɜɑɘɑəɔ. Ⱦɜɑəɔəɏ ɂɑəɞɜ ɝɞɜɟɖɞɟɜəɚɏɚ 

ɛɚɐɜɌɓɐɑɗɑəɔɫ çȳɐɜɌɎɚɚɡɜɌəɑəɔɑè ȺȺȺ çȽɔ-

ɘɑəɝè ɛɜɑɐɗɌɏɌɑɞ ɛɜɚɏɜɌɘɘ, ɖɚɞɚɜɧɑ ɝɞɌɗɔ ɩɗɑ-

ɘɑəɞɌɘɔ Ɏ əɑɛɜɑɜɧɎəɚɘ ɛɚɝɞɐɔɛɗɚɘəɚɘ ɘɑɐɔ-

ɢɔəɝɖɚɘ ɚɍɜɌɓɚɎɌəɔɔ ɐɗɫ ɎɜɌɣɑɕ ɗɟɣɑɎɚɕ ɔ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

Ȯ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɂɑəɞɜ ɛɜɑɐɗɌɏɌɑɞ 

ɜɌɓɗɔɣəɧɑ ɞɔɛɧ ɞɜɑəɔəɏɚɎ ɔ ɖɟɜɝɚɎ ɐɗɫ ɎɜɌɣɑɕ 

ɔ ɝɜɑɐəɑɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ: 

- ɛɑɜɎɔɣəɧɑ ɌɛɛɗɔɖɌɢɔɚəəɧɑ ɞɜɑəɔəɏɔ 

əɌ ɎəɚɎɨ ɟɝɞɌəɚɎɗɑəəɚɘ ɚɍɚɜɟɐɚɎɌəɔɔ ð 

əɌɝɞɜɚɕɖɌ ɛɜɚɞɚɖɚɗɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ, ɚɛɞɔɘɔ-

ɓɌɢɔɫ ɖɌɣɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ, 

Ɏɚɛɜɚɝɧ ɍɑɓɚɛɌɝəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɚɍɚɜɟɐɚ-

ɎɌəɔɫ ɔ ɛɜ.; 

- ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɌɛɛɗɔɖɌɢɔɚəəɧɑ ɞɜɑ-

əɔəɏɔ əɌ ɚɍɚɜɟɐɚɎɌəɔɔ ð Ɏəɑɐɜɑəɔɑ əɚɎɧɡ ɘɑ-

ɞɚɐɔɖ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɚɎɑɕɤɔɡ ɛɜɚɏɜɌɘɘ-

əɧɡ ɔ ɛɜɚɏɜɌɘɘəɚ-ɌɛɛɌɜɌɞəɧɡ ɜɑɤɑəɔɕ, ɖɚə-

ɝɟɗɨɞɌɢɔɔ ɛɚ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɚɍɚɜɟɐɚɎɌəɔɫ, ɎɚɛɜɚɝɧɚɛɞɔɘɔɓɌɢɔɔ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɕ; 

- ɖɟɜɝɧ Ɏ ɟɣɑɍəɚɘ ɖɗɌɝɝɑ ɐɗɫ ɎɜɌɣɑɕ ɛɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɪ ɠɟəɖɢɔɚəɌɗɌ ɜɌɍɚɣɔɡ ɝɞɌəɢɔɕ 

ɐɗɫ ɩɖɝɛɑɜɞəɚɕ ɛɚɝɞɚɍɜɌɍɚɞɖɔ ð ȶȾ ɔ ȸȼȾ ɛɜɔ-

ɗɚɒɑəɔɫ; 

- ɖɟɜɝɧ ɐɗɫ IT ɌɐɘɔəɔɝɞɜɌɞɚɜɚɎ ɚɞɐɑɗɑ-

əɔɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ð ɛɜɚɏɜɌɘɘɌ ɎɖɗɪɣɌ-

ɑɞ Ɏ ɝɑɍɫ ɚɝəɚɎɧ ɛɚɝɞɜɚɑəɔɫ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɝɑɞɔ ɚɞɐɑɗɑəɔɫ, ɌɜɡɔɎɔɜɚɎɌəɔɫ ɔ ɚɍɘɑəɌ ɐɌə-

əɧɡ, ɚɛɞɔɘɔɓɌɢɔɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɟɥɑɝɞɎɟɪ-

ɥɔɡ ɜɑɝɟɜɝɚɎ, Ɏɚɛɜɚɝɧ ɛɗɌəɔɜɚɎɌəɔɫ ɔəɠɚɜ-

ɘɌɢɔɚəəɧɡ ɜɑɝɟɜɝɚɎ; 

- 2-3 ɐəɑɎəɧɑ ɛɜɚɏɜɌɘɘɧ ɐɗɫ ɎɜɌɣɑɕ ȶȾ, 

ȸȼȾ ɔ ȿȳ ɐɔɌɏəɚɝɞɔɖɔ ð ɖɗɔəɔɣɑɝɖɔɑ ɝɑɘɔəɌɜɧ 

Ɏ ɟɣɑɍəɧɡ ɖɗɌɝɝɌɡ ð ɛɜɚɏɜɌɘɘɧ ɝɑɘɔəɌɜɚɎ 

ɎɖɗɪɣɌɪɞɞɜɌɐɔɢɔɚəəɟɪ ɞɑɚɜɑɞɔɣɑɝɖɟɪ ɛɚɐɏɚ-

ɞɚɎɖɟ, Ɍ ɞɌɖɒɑ ɛɜɌɖɞɔɣɑɝɖɟɪ ɣɌɝɞɨ (ɜɌɓɍɚɜ Ɏɑ-

ɜɔɠɔɢɔɜɚɎɌəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ ɐɗɫ ȶȾ 

ɔ ȸȼȾ ɐɔɌɏəɚɝɞɔɖɔ, ɛɜɌɖɞɔɣɑɝɖɔɑ ɓɌəɫɞɔɫ əɌ 

ȿȳ ɝɖɌəɑɜɌɡ ɝ ɛɌɢɔɑəɞɌɘɔ ɔ ɎɚɗɚəɞɑɜɌɘɔ); 

- 5-ɐəɑɎəɧɑ ɛɜɚɏɜɌɘɘɧ ɐɗɫ ɛɚɐɏɚɞɚɎɖɔ 

Ⱦ 

 

ȻȼȱȻȺȰȬȮȬȹȴȱ ȽȻȱɂȴȬȷɈȹȺȽȾȴ 

 

ȺȺȺ Ƚɔɘɑəɝ, ɝɞɜɟɖ-

ɞɟɜəɚɑ ɛɚɐɜɌɓɐɑɗɑəɔɑ 

ȳɐɜɌɎɚɚɡɜɌəɑəɔɑ. 

ɏ. ȸɚɝɖɎɌ. ȼɚɝɝɔɫ. 

OOO "Siemens"  

stru ctural subdivision 

"Healthcare Service" 

Moscow. Russia.  
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ɝɜɑɐəɑɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ ð ɚɛɑɜɌɞɚɜɚɎ 

ȶȾ ɔ ȸȼȾ, ɎɖɗɪɣɌɫ ɞɑɚɜɑɞɔɣɑɝɖɟɪ ɛɚɐɏɚɞɚɎɖɟ 

ɛɚ ɚɝəɚɎɌɘ ɘɑɞɚɐɚɎ, ɎɚɛɜɚɝɌɘ ɍɑɓɚɛɌɝəɚɝɞɔ, 

ɝɚɝɞɌɎɗɑəɔɫ, ɘɚɐɔɠɔɖɌɢɔɔ ɔ ɚɛɞɔɘɔɓɌɢɔɔ 

ɛɜɚɞɚɖɚɗɚɎ ɝɖɌəɔɜɚɎɌəɔɫ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ. 

ȿɣɑɍəɧɑ ɖɗɌɝɝɧ Ⱦɜɑəɔəɏ ɂɑəɞɜɌ ɚɝəɌɥɑ-

əɧ ɜɌɍɚɣɔɘɔ ɝɞɌəɢɔɫɘɔ syngo.via ɐɗɫ ɩɖɝɛɑɜɞ-

əɚɕ ɛɚɝɞɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ, ɝɔɘɟɗɫɞɚɜɌɘɔ 

ɖɚəɝɚɗɑɕ ȶȾ ɔ ȸȼ ɝɖɌəɑɜɚɎ ɛɜɚɔɓɎɚɐɝɞɎɌ çȽɔ-

ɘɑəɝè, ɟɗɨɞɜɌɓɎɟɖɚɎɧɘɔ ɝɖɌəɑɜɌɘɔ, ɘɟɗɨɞɔɘɑ-

ɐɔɕəɧɘ ɚɍɚɜɟɐɚɎɌəɔɑɘ.  

Ȼɚ ɚɖɚəɣɌəɔɪ ɖɟɜɝɌ, ɝɗɟɤɌɞɑɗɔ ɛɜɚɡɚɐɫɞ 

ɠɔəɌɗɨəɚɑ ɞɑɝɞɔɜɚɎɌəɔɑ, ɔ Ɏ ɝɗɟɣɌɑ ɟɝɛɑɤəɚɕ 

ɝɐɌɣɔ ð ɛɚɗɟɣɌɪɞ ɝɑɜɞɔɠɔɖɌɞ ɚɍ ɟɝɛɑɤəɚɘ 

ɚɖɚəɣɌəɔɔ ɛɜɚɏɜɌɘɘɧ.  

Ȯ ɞɑɣɑəɔɑ ɐɎɟɡ ɗɑɞ Ɏɜɑɘɑəɔ ɜɌɍɚɞɧ ɂɑə-

ɞɜɌ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɍɚɗɑɑ 800 ɞɜɑəɔəɏɚɎ ɐɗɫ 

ɍɚɗɑɑ, ɣɑɘ 3000 ɝɛɑɢɔɌɗɔɝɞɚɎ: 

- ɍɚɗɑɑ 700 ɌɛɛɗɔɖɌɢɔɚəəɧɡ ɞɜɑəɔəɏɚɎ əɌ 

ɘɑɝɞɑ ɟɝɞɌəɚɎɖɔ ɚɍɚɜɟɐɚɎɌəɔɫ ð ɚɖɚɗɚ 2000 

ɝɛɑɢɔɌɗɔɝɞɚɎ; 

- ɚɖɚɗɚ 100 ɖɗɔəɔɣɑɝɖɔɡ ɝɑɘɔəɌɜɚɎ ð ɚɖɚ-

ɗɚ 1000 ɝɛɑɢɔɌɗɔɝɞɚɎ; 

- 4 ɖɟɜɝɌ ɛɚ ɛɚɐɏɚɞɚɎɖɑ ɚɛɑɜɌɞɚɜɚɎ ȶȾ ɔ 

ȸȼȾ ð 50 ɝɛɑɢɔɌɗɔɝɞɚɎ; 

- 1 ɖɟɜɝ ɐɗɫ IT ɌɐɘɔəɔɝɞɜɌɞɚɜɚɎ ð 10 ɝɛɑ-

ɢɔɌɗɔɝɞɚɎ; 

ȸɧ Ɏɔɐɔɘ ɐɌɗɨəɑɕɤɔɑ ɛɑɜɝɛɑɖɞɔɎɧ ɜɌɓ-

Ɏɔɞɔɫ ɛɜɚɏɜɌɘɘ, əɌɐ ɖɚɞɚɜɧɘɔ ɘɧ ɌɖɞɔɎəɚ ɜɌ-

ɍɚɞɌɑɘ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ð Ɏəɑɐɜɑəɔɑ ɟɐɌɗɑə-

əɧɡ ɞɜɑəɔəɏɚɎ ɛɚɝɜɑɐɝɞɎɚɘ ɟɐɌɗɑəəɚɏɚ ɐɚɝɞɟɛɌ 

ɖ ɚɍɚɜɟɐɚɎɌəɔɪ ɔ ɎɑɍɔəɌɜɚɎ, ɝɚɓɐɌəɔɑ Ɏɔɐɑɚ 

ɟɣɑɍəɧɡ ɘɌɞɑɜɔɌɗɚɎ, ɝɚɎɘɑɝɞəɌɫ ɖɚɘɛɗɑɖɝəɌɫ 

ɜɌɍɚɞɌ ɝ ɜɟɖɚɎɚɐɔɞɑɗɫɘɔ ɚɞɐɑɗɑəɔɕ ɐɗɫ ɐɚɗɏɚ-

ɝɜɚɣəɚɏɚ ɝɚɞɜɟɐəɔɣɑɝɞɎɌ ɔ ɛɚɐɏɚɞɚɎɖɔ ɖɌɐɜɚɎ. 

 

 

 

  

Ȯɚɓɘɚɒəɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. 

  

Ȯɚɓɘɚɒəɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. 

Ȯɚɓɘɚɒəɚɝɞɔ ȸȼȾ Ɏ ɚɢɑəɖɑ ɛɌɞɚɗɚɏɔɔ ɚɛɚɜəɚ-

ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ. 
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ȶȾ - ɌəɏɔɚɏɜɌɠɔɫ ɝɑɜɐɢɌ ɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

 

ȶȾ ɔ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɕ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. 
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ȼɟɍɢɚɎɌ ȹ.Ȭ.

ɎɌɒɌɑɘɧɑ ɖɚɗɗɑɏɔ, 2 ɔ 3 Ɍɛɜɑɗɫ 2015ɏ. Ɏ 

ɀȯȭȿ "ȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɔɝ-

ɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɕ ɢɑəɞɜ" 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ, ɛɜɔ ɟɣɌɝɞɔɔ ȼɚɝɝɔɕɝɖɚɕ Ɍɝ-

ɝɚɢɔɌɢɔɔ ɜɌɐɔɚɗɚɏɚɎ (ȼȬȼ), ɀɚəɐɌ ɛɚɐɐɑɜɒɖɔ 

ɛɜɚɞɔɎɚɜɌɖɚɎɧɡ ɚɜɏɌəɔɓɌɢɔɕ "Ȯɘɑɝɞɑ ɛɜɚɞɔɎ 

ɜɌɖɌ" ɔ ȯȭȿȳ "ȹɌɟɣəɚ-ɛɜɌɖɞɔɣɑɝɖɔɕ ɢɑəɞɜ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɜɌɐɔɚɗɚɏɔɔ ȰɑɛɌɜɞɌɘɑəɞɌ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ ɏ. ȸɚɝɖɎɧ, ɝɚɝɞɚɫɗɌɝɨ Ȯɝɑɜɚɝɝɔɕ-

ɝɖɌɫ əɌɟɣəɚ-ɛɜɌɖɞɔɣɑɝɖɌɫ ɖɚəɠɑɜɑəɢɔɫ çȷɟɣɑ-

ɎɌɫ ɔ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ Ɏ ɟɜɚɗɚɏɔɔ. 

ȽɞɌəɐɌɜɞɧ ɔ ɛɑɜɝɛɑɖɞɔɎɧ ɜɌɓɎɔɞɔɫè.  

ȹɌ ɚɞɖɜɧɞɔɔ ɖɚəɠɑɜɑəɢɔɔ ɝ ɛɜɔɎɑɞ-

ɝɞɎɑəəɧɘɔ ɝɗɚɎɌɘɔ Ɏɧɝɞɟɛɔɗɔ: ɣɗɑə-

ɖɚɜɜɑɝɛɚəɐɑəɞ ȼȬȹ, ɛɜɚɠɑɝɝɚɜ, ɏɑəɑɜɌɗɨəɧɕ 

ɐɔɜɑɖɞɚɜ ɀȯȭȿ "ȹɌɢɔɚəɌɗɨəɧɕ ɘɑɐɔɢɔəɝɖɔɕ 

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɕ ɢɑəɞɜ" 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ - Ȭ.Ȱ. ȶɌɛɜɔə ɔ ɌɖɌɐɑɘɔɖ 

ȼȬȹ, ɛɜɚɠɑɝɝɚɜ ɓɌɎɑɐɟɪɥɔɕ ɖɌɠɑɐɜɚɕ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɗɑɣɑɍəɚɏɚ ɠɌ-

ɖɟɗɨɞɑɞɌ ȯȺȿ ȮȻȺ ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. ȴ.ȸ. Ƚɑ-

ɣɑəɚɎɌ - Ƚ.ȶ. ȾɑɜəɚɎɚɕ.  

Ȯ ɜɌɍɚɞɑ ɖɚəɠɑɜɑəɢɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 

Ɏɑɐɟɥɔɑ ɝɛɑɢɔɌɗɔɝɞɧ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɔ 

ɟɜɚɗɚɏɔɔ ɔɓ ɜɌɓɗɔɣəɧɡ ɜɑɏɔɚəɚɎ ȼɚɝɝɔɔ ɔ 

ɍɗɔɒəɑɏɚ ɓɌɜɟɍɑɒɨɫ. ȳɌ 2 ɐəɫ ɜɌɍɚɞɧ ɖɚəɠɑ-

ɜɑəɢɔɔ ɍɧɗɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ 304 ɟɣɌɝɞəɔɖɌ. 

ȻɜɚɓɎɟɣɌɗɚ 39 ɐɚɖɗɌɐɚɎ, ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɔə-

ɞɑɜɌɖɞɔɎəɧɑ ɝɑɘɔəɌɜɧ ɔ ɘɌɝɞɑɜ ɖɗɌɝɝɧ ɝ ɜɌɓ-

ɍɚɜɚɘ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ. 

ɀɚɜɘɌɞ ɐɌəəɚɕ ɖɚəɠɑɜɑəɢɔɔ ɚɞɗɔɣɌɗɝɫ 

ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɧɘ ɛɚɐɡɚɐɚɘ, ɣɞɚ ɝɛɚɝɚɍ-

ɝɞɎɚɎɌɗɚ ɌɖɞɔɎəɚɘɟ ɎɓɌɔɘɚɐɑɕɝɞɎɔɪ ɔ ɐɔɝɖɟɝ-

ɝɔɔ ɘɑɒɐɟ ɎɜɌɣɌɘɔ ɜɌɓɗɔɣəɧɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ. 

Ƚɜɑɐɔ ɗɑɖɞɚɜɚɎ ɔ ɝɗɟɤɌɞɑɗɑɕ ɍɧɗɔ ɝɛɑɢɔɌɗɔ-

ɝɞɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ, ɜɑəɞɏɑəɚɗɚɏɔ ɔ ɜɌɐɔɚɗɚɏɔ, ɟɜɚɗɚɏɔ ɔ ɚə-

ɖɚɗɚɏɔ.  

Ȯ ɜɌɘɖɌɡ ɖɚəɠɑɜɑəɢɔɔ ɍɧɗɔ ɚɝɎɑɥɑəɧ 

ɌɖɞɟɌɗɨəɧɑ Ɏɚɛɜɚɝɧ ɜɚɗɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌ-

ɏəɚɝɞɔɖɔ Ɏ ɎɧɫɎɗɑəɔɔ ɔ ɚɢɑəɖɑ ɟɜɚɏɑəɔɞɌɗɨəɚɕ 

ɛɌɞɚɗɚɏɔɔ. ȻɜɚɎɑɐɑəɚ ɓɌɝɑɐɌəɔɑ ɖɜɟɏɗɚɏɚ ɝɞɚɗɌ 

ɝ ɜɌɓɍɚɜɚɘ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ, ɛɚɝɎɫɥɑəəɚɑ 

ɜɚɗɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɛɗɌəɔɜɚ-

ɎɌəɔɔ ɗɑɣɑəɔɫ ɜɌɖɌ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ. 

ȭɧɗɔ ɚɍɝɟɒɐɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ 

ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɜɚ-

ɢɑɝɝɌ, ɝɞɌɐɔɜɚɎɌəɔɔ ɔ ɚɢɑəɖɑ ɞɌɓɚɎɧɡ ɗɔɘɠɌ-

ɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɟ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ 

ɒɑɗɑɓɧ. Ȭɖɢɑəɞɚɘ ɖɜɟɏɗɚɏɚ ɝɞɚɗɌ ɍɧɗɚ ɛɜɚɎɑɐɑ-

əɔɑ ɞɌɜɏɑəɞəɚɕ ɍɔɚɛɝɔɔ ɟ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ 

ɛɌɢɔɑəɞɚɎ. ȿɝɛɑɤəɚ ɛɜɚɎɑɐɑəɧ ɔəɞɑɜɌɖɞɔɎəɧɑ 

ɝɑɘɔəɌɜɧ ɔ ɘɌɝɞɑɜ ɖɗɌɝɝɧ ɛɜɔ ɟɣɌɝɞɔɔ ɝɛɑɢɔ-

ɌɗɔɝɞɚɎ ȶȾ, ȸȼȾ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, 

Ɍ ɞɌɖ ɒɑ ɛɜɑɐɝɞɌɎɔɞɑɗɑɕ ɖɚɘɛɌəɔɕ Ɏɑɐɟɥɔɡ 

ɛɜɚɔɓɎɚɐɔɞɑɗɑɕ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, 

ɛɚɐɑɗɔɎɤɔɡɝɫ ɚɛɧɞɚɘ ɛɜɔɘɑəɑəɔɫ əɚɎɧɡ ɞɑɡ-

əɔɣɑɝɖɔɡ ɜɌɓɜɌɍɚɞɚɖ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɟɜɚɏɑəɔ-

ɞɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ.  

Ȯɚ Ɏɜɑɘɫ ɓɌɝɑɐɌəɔɕ ɟɣɌɝɞəɔɖɔ ɖɚəɠɑ-

ɜɑəɢɔɔ ɛɚɗɟɣɔɗɔ Ɏɚɓɘɚɒəɚɝɞɨ əɑ ɞɚɗɨɖɚ ɛɜɚ-

ɝɗɟɤɌɞɨ ɗɑɖɢɔɔ ɛɚ ɌɖɞɟɌɗɨəɧɘ əɌɛɜɌɎɗɑəɔɫɘ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɟɜɚɗɚɏɔɔ, əɚ ɔ ɛɜɔəɫɞɨ 

ɟɣɌɝɞɔɑ Ɏ ɚɒɔɎɗɑəəɚɕ ɐɔɝɖɟɝɝɔɔ.  

ȶɚəɠɑɜɑəɢɔɫ ɛɜɚɤɗɌ Ɏ ɐɑɗɚɎɚɕ ɔ ɐɜɟ-

ɒɑɝɞɎɑəəɚɕ ɚɍɝɞɌəɚɎɖɑ. Ȱɔɝɖɟɝɝɔɔ ɔ ɚɍɥɑəɔɑ 

ɍɧɗɔ ɎɑɝɨɘɌ ɛɚɗɑɓəɧ Ɏɝɑɘ ɑɑ ɟɣɌɝɞəɔɖɌɘ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚəɠɑɜɑəɢɔɔ, ɝ ɟɣɑɞɚɘ 

ɚɞɓɧɎɚɎ ɔ ɛɚɒɑɗɌəɔɕ ɟɣɌɝɞəɔɖɚɎ, ɛɜɔəɫɞɚ ɜɑ-

ɤɑəɔɑ ɚ ɜɑɏɟɗɫɜəɚɘ ɛɜɚɎɑɐɑəɔɔ əɌɟɣəɚ-

ɛɜɌɖɞɔɣɑɝɖɚɕ ɖɚəɠɑɜɑəɢɔɔ çȷɟɣɑɎɌɫ ɔ ɠɟəɖ-

ɢɔɚəɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ Ɏ ɟɜɚɗɚɏɔɔ. ȽɞɌəɐɌɜɞɧ 

ɔ ɛɑɜɝɛɑɖɞɔɎɧ ɜɌɓɎɔɞɔɫè. 

 

ȿ 

ȺȾɃȱȾɇ Ⱥ ȹȬȿɃȹɇɁ ȸȱȼȺȻȼȴɋȾȴɋɁ 
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