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ȻȼȺȯȹȺȳȴȼȺȮȬȹȴȱ ȺȽȷȺȲȹȱȹȴȵ ȷȬȻȬȼȺȽȶȺȻȴɃȱȽȶȺȵ ɁȺȷȱɂȴȽȾɉȶȾȺȸȴȴ 

 

ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ: Ȯ ɝɞɌɞɨɑ ɛɜɔɎɑɐɑəɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔɝɞɚɜɔɕ ɍɚɗɑɓəɔ 1022 ɛɌɢɔɑəɞɚɎ, 

ɛɑɜɑəɑɝɤɔɡ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɟɪ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɪ ɛɚ ɛɚɎɚɐɟ ɚɝɞɜɚɏɚ ɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɡɚɗɑɢɔɝɞɔɞɌ Ɏ 

ɖɗɔəɔɖɑ ɠɌɖɟɗɨɞɑɞɝɖɚɕ ɡɔɜɟɜɏɔɔ ȮȸɑɐȬ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɚɞɐɑɗɑəɔɔ ʈ 1 ȯȭȿȳ ȷɑəɔəɏɜɌɐɝɖɚɕ 

ɚɍɗɌɝɞəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ ɝ 2013 ɛɚ 2018 ɏɏ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɠɌɖɞɚɜɧ, 

ɐɚɝɞɚɎɑɜəɚ ɛɚɎɧɤɌɪɥɔɑ ɝɗɚɒəɚɝɞɨ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ, ɝɜɑɐɔ əɔɡ: ɘɟɒɝɖɚɕ ɛɚɗ, 

ɎɚɓɜɌɝɞ; ɉȼɁȻȯ, ɉȻȽȾ Ɏ ɌəɌɘəɑɓɑ; ɚɖɚɗɚɛɟɓɧɜəɧɕ ɔəɠɔɗɨɞɜɌɞ, ɝɘɚɜɥɑəəɧɕ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ, ɛɚɗəɌɫ 

ɚɖɟɞɌəəɚɝɞɨ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɛɜɫɐɨɪ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ, ɝɜɌɥɑəɔɫ ɝɚ ɝɞɑəɖɚɕ ɒɑɗɟɐɖɌ ɔ/ɔɗɔ 

ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ. ȿ ɗɔɢ ɝ ɐɌəəɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɜɔɝɖ ɞɑɡəɔɣɑɝɖɔɡ ɝɗɚɒəɚɝɞɑɕ, 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɔ Ɏɑɜɚɫɞəɚɝɞɔ ɖɚəɎɑɜɝɔɔ ɛɚɎɧɤɑə, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ əɑɚɍɡɚɐɔɘɚ 

ɛɜɑɐɟɝɘɚɞɜɑɞɨ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ ɞɌɖɔɡ ɍɚɗɨəɧɡ əɌɔɍɚɗɑɑ 

ɚɛɧɞəɧɘɔ ɡɔɜɟɜɏɌɘɔ ɜɌɕɚəəɧɡ ɍɚɗɨəɔɢ ɗɔɍɚ Ɏ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ɞɜɑɞɨɑɏɚ ɟɜɚɎəɫ, ɣɞɚ ɛɚɓɎɚɗɔɞ 

ɝəɔɓɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɛɑɜɔɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɔ ɝɎɫɓɌəəɧɡ ɝ əɔɘɔ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɓɌɞɜɌɞ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: çɞɜɟɐəɌɫè ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɌɫ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɫ, ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ 

ɚɝɗɚɒəɑəɔɕ, ɒɑɗɣəɚɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ. 
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PREDICTION OF COMPLICATIONS OF LAPAROSCOPIC CHOLECYSTECTOMY 
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Resume:  The article presents a retrospective study of the case histories of 1022 patients who 

underwent laparoscopic cholecystectomy for acute and chronic cholecystitis in the clinic of the faculty 

surgery of the Medical Academy of Medical Sciences and the surg ical department No. 1 of the State 

Budgetary Healthcare Institution of the Leningrad Regional Clinical Hospital from 2013 to 2018. The study 

identified factors that significantly increase the complexity of laparoscopic cholecystectomy, among them: 

male gen der, age; ERCP, history of EPST; peri -vesicular infiltration, shrunken gallbladder, complete 

envelopment of the gallbladder with a strand of the greater omentum, adhesion with the wall of the stomach 

and / or duodenum. In persons with these predictors, the  risk of technical difficulties, postoperative 

complications and the likelihood of conversion is increased, and therefore it is necessary to provide for the 

possibility of performing surgical intervention in such patients by the most experienced surgeons o f district 

hospitals or in medical institutions of the third level, which will reduce the number of perioperative 

complications and associated them economic costs.  

Keywords:  òDifficultó laparoscopic cholecystectomy, prediction of complications, gallstone disease.  

 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɍɗɑɘɌ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɒɑɗɣəɚɖɌɘɑəəɚɕ ɍɚɗɑɓəɨɪ (Ȳȶȭ) 

ɛɜɔɚɍɜɑɞɌɑɞ Ɏɝɑ ɍɚɗɨɤɟɪ ɓəɌɣɔɘɚɝɞɨ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɤɔɜɚɖɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɕ 

ɒɑɗɣɑɎɧɎɚɐɫɥɑɕ ɝɔɝɞɑɘɧ, ɐɚɝɞɔɏɌɪɥɑɕ ɍɚɗɑɑ 10% əɌɝɑɗɑəɔɫ ȳɑɘɗɔ, ɛɜɔ ɩɞɚɘ ɑɒɑɏɚɐəɚ ɖɚɗɔɣɑɝɞɎɚ 

ɍɚɗɨəɧɡ ɟɎɑɗɔɣɔɎɌɑɞɝɫ [5]. Ȼɚ ɐɌəəɧɘ ȮȺȳ ɟ ɖɌɒɐɚɏɚ ɣɑɞɎɑɜɞɚɏɚ ɒɔɞɑɗɫ ɛɗɌəɑɞɧ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 60 ɐɚ 70 

ɗɑɞ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɖɌɘəɔ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ, Ɍ ɛɚɝɗɑ 70 ɗɑɞ ð ɟ ɖɌɒɐɚɏɚ ɞɜɑɞɨɑɏɚ [10]. Ȼɚ ɐɌəəɧɘ 

ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɧ Ɏ ȽɄȬ ɚɖɚɗɚ 20 ɘɗə ɣɑɗɚɎɑɖ ɝɞɜɌɐɌɪɞ Ȳȶȭ ɔ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 1 ɘɔɗɗɔɚə əɚɎɧɡ 

ɝɗɟɣɌɑɎ ɛɚɫɎɗɫɑɞɝɫ ɑɒɑɏɚɐəɚ. Ȯ ȼɚɝɝɔɔ, ɝɜɑɐɔ ɜɌɓɗɔɣəɧɡ ɖɚəɞɔəɏɑəɞɚɎ ɚɍɝɗɑɐɚɎɌəəɧɡ, 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ Ȳȶȭ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 3 ɐɚ 12% [2]. Ȯ ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌəɔɕ ɛɔɥɑɎɌɜɔɞɑɗɨəɚɕ 

ɝɔɝɞɑɘɧ Ȳȶȭ ɝɚɝɞɌɎɗɫɑɞ 15-20% [4]. Ȳȶȭ ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɝɞɌɢɔɚəɌɜɧ 

30% ɍɚɗɨəɧɡ [8]. Ƚɘɑɜɞəɚɝɞɨ, ɝɎɫɓɌəəɌɫ ɝ Ɂɉ, ɝɚɝɞɌɎɗɫɑɞ ɚɞ 0,45 ɐɚ 6% Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɗɚɒəɚɝɞɔ 

ɡɚɗɑɢɔɝɞɔɞɌ [15]. 

Ⱥɝɗɚɒəɑəɔɫ, ɝɎɫɓɌəəɧɑ ɝ Ȳȶȭ, ɫɎɗɫɪɞɝɫ ɣɌɝɞɧɘɔ ɛɜɔɣɔəɌɘɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ 

Ɏɧɝɚɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ, Ɍ ɔəɚɏɐɌ ɔ ɝɘɑɜɞəɚɝɞɔ, Ɏ ɐɚɛɚɗəɑəɔɔ ɖ Ɏɧɝɚɖɔɘ 

ɩɖɚəɚɘɔɣɑɝɖɔɘ ɓɌɞɜɌɞɌɘ. ȼɔɝɖ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 1 ɐɚ 4% Ɏ ɏɚɐ. 

Ȯ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘ Ɏ ɗɑɣɑəɔɔ Ȳȶȭ ɫɎɗɫɑɞɝɫ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɌɫ 

ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɫ (ȷɁɉ). ȺəɌ ɔɘɑɑɞ ɘəɚɏɚ ɛɜɑɔɘɟɥɑɝɞɎ ɛɑɜɑɐ ɚɞɖɜɧɞɧɘ ɟɐɌɗɑəɔɑɘ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ, Ɏ 

ɣɌɝɞəɚɝɞɔ, ɍɚɗɑɑ əɔɓɖɔɕ ɝɜɚɖ ɛɜɑɍɧɎɌəɔɫ Ɏ ɝɞɌɢɔɚəɌɜɑ, ɗɟɣɤɔɕ ɖɚɝɘɑɞɔɣɑɝɖɔɕ ɩɠɠɑɖɞ ɔ ɜɌəəɫɫ 

ɜɑɖɚəɎɌɗɑɝɢɑəɢɔɫ. Ȯ ɩɖɚəɚɘɔɣɑɝɖɔ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ ɟɐɑɗɨəɧɕ Ɏɑɝ ȷɁɉ Ɏ ɚɍɥɑɕ ɝɞɜɟɖɞɟɜɑ 

ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɕ ɝɚɝɞɌɎɗɫɑɞ 85ð95% [2].  

ȷɁɉ ɚɐəɌ ɔɓ ɝɌɘɧɡ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɚɛɑɜɌɢɔɕ Ɏ ɛɗɌəɚɎɚɕ ɔ əɑɚɞɗɚɒəɚɕ ɡɔɜɟɜɏɔɔ. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ȽɄȬ ɑɒɑɏɚɐəɚ Ɏɧɛɚɗəɫɑɞɝɫ ɝɎɧɤɑ 700000 ȷɁɉ [9] . Ȯ ȼɚɝɝɔɔ ɩɞɌ ɢɔɠɜɌ ɝɚɝɞɌɎɗɫɑɞ 

ɚɖɚɗɚ 170000 ɚɛɑɜɌɢɔɕ Ɏ ɏɚɐ [6]. 

ȻɚɫɎɗɑəɔɑ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ ɞɑɡəɔɖɔ Ɏ ɗɑɣɑəɔɔ Ȳȶȭ ɛɜɔɎɑɗɚ ɖ ɎɚɓəɔɖəɚɎɑəɔɪ əɚɎɧɡ ɔ 

ɘɌɗɚɔɓɟɣɑəəɧɡ ɚɝɗɚɒəɑəɔɕ. ɃɌɝɞɚɞɌ ɔɡ ɛɜɔ ȷɁɉ ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɘɑɜəɚ 2-6% [15]. ȹɌɔɍɚɗɑɑ ɚɛɌɝəɧɘɔ ɔ 
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ɔəɎɌɗɔɐɔɓɔɜɟɪɥɔɘɔ ɚɝɗɚɒəɑəɔɫɘɔ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɕ ɍɧɗɚ ɔ ɚɝɞɌɑɞɝɫ ɛɚɎɜɑɒɐɑəɔɑ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ 

ɛɜɚɞɚɖɚɎ (ȻȲȻ), ɖɚɞɚɜɧɑ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 0,1-1,0% ɝɗɟɣɌɑɎ ɛɜɔ ɚɞɖɜɧɞɚɕ ɚɛɑɜɌɢɔɔ ɔ Ɏ 0,4-3,5% ɛɜɔ 

ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɔɡ. ȿɣɔɞɧɎɌɫ ɖɚɗɔɣɑɝɞɎɚ ɛɜɚɔɓɎɚɐɔɘɧɡ ȷɁɉ Ɏ ȼɀ ɔ ɣɌɝɞɚɞɟ ȻȲȻ ɛɜɔ ɔɡ Ɏɧɛɚɗəɑəɔɔ, 

ɘɚɒəɚ ɚɒɔɐɌɞɨ ɑɒɑɏɚɐəɚ ɚɖɚɗɚ 1700 ȻȲȻ [7]. 

ȺɝəɚɎəɧɘɔ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ Ɏɚ Ɏɜɑɘɫ ȷɁɉ ɫɎɗɫɪɞɝɫ: ɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɔəɠɔɗɨɞɜɌɞ Ɏ ɚɍɗɌɝɞɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɔ ɏɑɛɌɞɚɐɟɚɐɑəɌɗɨəɚɕ ɝɎɫɓɖɔ, ɚɒɔɜɑəɔɑ, əɌɗɔɣɔɑ ɔɓɍɧɞɚɣəɚɏɚ 

ɚɞɗɚɒɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɏɑɛɌɞɚɐɟɚɐɑəɌɗɨəɚɕ ɝɎɫɓɖɔ, ɛɗɚɡɌɫ ɩɖɝɛɚɓɔɢɔɫ ɔ ɎɔɓɟɌɗɔɓɌɢɔɫ Ɏ 

ɞɜɑɟɏɚɗɨəɔɖɑ ȶɌɗɚ. ȹɑɘɌɗɚɎɌɒəɟɪ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ ɚɝɗɚɒəɑəɔɕ ȷɁɉ ɔɏɜɌɪɞ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɌəɚɘɌɗɔɔ 

ɔ ɎɌɜɔɌəɞɧ ɜɌɓɎɔɞɔɫ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɜɚɞɚɖɚɎ ɔ ɌɜɞɑɜɔɌɗɨəɧɡ ɝɚɝɟɐɚɎ [3]. 

ȹɌɗɔɣɔɑ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ȷɁɉ ɞɫɒɑɗɧɡ ɚɝɗɚɒəɑəɔɕ, ɖɚəɎɑɜɝɔɕ, ɤɔɜɚɖɔɕ ɜɌɓɍɜɚɝ 

ɚɛɑɜɌɢɔɚəəɚɏɚ Ɏɜɑɘɑəɔ ɓɌɝɞɌɎɔɗɚ ɛɜɌɖɞɔɖɟɪɥɔɡ ɡɔɜɟɜɏɚɎ ɓɌɐɟɘɌɞɨɝɫ ɚ Ɏɧɐɑɗɑəɔɔ ɔɓ Ɏɝɑɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɞɌɖɔɡ ɚɛɑɜɌɢɔɕ ɞɑɡəɔɣɑɝɖɔ ɝɗɚɒəɧɑ ɔɗɔ çɞɜɟɐəɧɑè ȷɁɉ, Ɍ ɞɌɖɒɑ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɟɝɞɌəɚɎɗɑəɔɫ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɩɞɚɕ ɏɜɟɛɛɧ ɎɘɑɤɌɞɑɗɨɝɞɎ. 

Ȯ ɗɔɞɑɜɌɞɟɜɑ çɞɜɟɐəɚɕ ȷɁɉè əɌɓɧɎɌɪɞ ɞɟ, Ɏɧɛɚɗəɑəɔɑ ɖɚɞɚɜɚɕ ɛɜɚɔɓɎɚɐɔɞɝɫ əɌ ɠɚəɑ 

ɚɝɗɚɒəɑəəɧɡ ɠɚɜɘ ɖɌɗɨɖɟɗɑɓəɚɏɚ ɡɚɗɑɢɔɝɞɔɞɌ, ɜɟɍɢɚɎɚ-ɝɘɚɜɥɑəəɚɏɚ ɔɗɔ ɔəɞɜɌɛɌɜɑəɡɔɘɌɞɚɓəɚ 

ɜɌɝɛɚɗɚɒɑəəɚɏɚ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ, ɝɔəɐɜɚɘɌ ȸɔɜɔɓɓɔ, ɝɛɌɑɣəɚɕ ɍɚɗɑɓəɔ, ɝɚɣɑɞɌəɔɫ Ȳȶȭ ɝ ɢɔɜɜɚɓɚɘ 

ɛɑɣɑəɔ, ɟɐɌɗɑəɔɫ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ Ɏ ɟɝɗɚɎɔɫɡ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ [4]. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɝɚɎɜɑɘɑəəɧɡ ɌɎɞɚɜɚɎ ɟɖɌɓɧɎɌɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɖɚɘɍɔəɌɢɔɔ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ, 

ɐɚɝɞɚɎɑɜəɚ Ɏɗɔɫɪɥɔɡ əɌ ɝɗɚɒəɚɝɞɨ ȷɁɉ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ Ɏ əɔɡ Ɏɡɚɐɫɞ ɝɗɑɐɟɪɥɔɑ ɠɌɖɞɚɜɧ: ɘɟɒɝɖɚɕ 

ɛɚɗ, ɛɚɒɔɗɚɕ ɎɚɓɜɌɝɞ, ɛɚɎɧɤɑəəɧɕ ȴȸȾ, ɚɛɑɜɌɢɔɔ Ɏ Ɏɑɜɡəɑɕ ɣɌɝɞɔ ɒɔɎɚɞɌ Ɏ ɌəɌɘəɑɓɑ, ɝɌɡɌɜəɧɕ 

ɐɔɌɍɑɞ ɔ ɐɜɟɏɔɑ ɡɜɚəɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɟɎɑɗɔɣɑəɔɑ ɞɚɗɥɔəɧ ɝɞɑəɖɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ, 

ɘəɚɏɚɣɔɝɗɑəəɧɑ ɖɌɘəɔ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ, ɖɌɘɑəɨ, Ɏɖɗɔəɑəəɧɕ Ɏ ɖɌɜɘɌə ȯɌɜɞɘɌəɌ, ɣɌɝɞɧɑ ɚɍɚɝɞɜɑəɔɫ 

Ȳȶȭ, ɚɝɞɜɧɕ ɡɚɗɑɢɔɝɞɔɞ, ɝɑɛɝɔɝ, ɔɝɞɑɣɑəɔɫ ɏəɚɫ ɔɗɔ ɒɑɗɣɔ ɔɓ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ, əɌɗɔɣɔɑ ɝɎɔɥɌ, 

ɚɖɚɗɚɛɟɓɧɜəɚɏɚ ɔəɠɔɗɨɞɜɌɞɌ, ɗɑɕɖɚɢɔɞɚɓɌ ɔ ɝɛɌɑɣəɚɕ ɍɚɗɑɓəɔ, ɝɘɚɜɥɑəəɧɕ ɔɗɔ 

ɔəɞɜɌɛɌɜɑəɡɔɘɌɞɚɓəɧɕ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ ɔ əɑɐɚɝɞɌɞɚɣəɧɕ ɚɛɧɞ ɡɔɜɟɜɏɌ Ɏ Ɏɧɛɚɗəɑəɔɔ ɐɌəəɚɕ ɚɛɑɜɌɢɔɔ 

[9, 11, 12, 13, 14, 15]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɌəɌɗɔɓ ɝɚɎɜɑɘɑəəɚɕ ɗɔɞɑɜɌɞɟɜɧ ɛɚɖɌɓɌɗ əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɚɓɐɌəɔɫ 

ɚɍɥɑɛɜɔəɫɞɚɕ ɞɑɜɘɔəɚɗɚɏɔɔ ɐɗɫ ɛɚəɔɘɌəɔɫ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɞɜɟɐəɚɕ ȷɁɉ, ɑɐɔəɚɕ ɝɔɝɞɑɘɧ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɚɝɗɚɒəɑəɔɕ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ, ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɟɜɚɎəɫ ɚɖɌɓɌəɔɫ 

ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ ɔ ɖɎɌɗɔɠɔɖɌɢɔɔ ɡɔɜɟɜɏɌ. ȻɚɐɜɌɓɐɑɗɑəɔɑ ȷɁɉ əɌ ɟɜɚɎəɔ ɝɗɚɒəɚɝɞɔ, Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ, ɛɚɘɚɒɑɞ ɎɧɍɜɌɞɨ Ɏɑɜəɟɪ ɞɌɖɞɔɖɟ ɛɜɔ ɗɑɣɑəɔɔ ɍɚɗɨəɧɡ ɝ Ȳȶȭ, 

ɟɘɑəɨɤɔɞɨ ɣɌɝɞɚɞɟ ɛɑɜɔɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɔ ɗɑɞɌɗɨəɚɝɞɨ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɛɜɚɏəɚɓɔɜɚɎɌəɔɑ ɔ ɛɜɚɠɔɗɌɖɞɔɖɌ ɚɝɗɚɒəɑəɔɕ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ 

ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȴɓɟɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 1022 ɛɌɢɔɑəɞɚɎ, 

ɛɑɜɑəɑɝɤɔɡ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɟɪ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɪ ɛɚ ɛɚɎɚɐɟ ɚɝɞɜɚɏɚ ɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɡɚɗɑɢɔɝɞɔɞɌ Ɏ 

ɖɗɔəɔɖɑ ɠɌɖɟɗɨɞɑɞɝɖɚɕ ɡɔɜɟɜɏɔɔ ɔɘ. Ƚ.Ȼ.ɀɑɐɚɜɚɎɌ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɚɞɐɑɗɑəɔɔ ʈ 1 ȯȭȿȳ 

ȷɑəɔəɏɜɌɐɝɖɚɕ ɚɍɗɌɝɞəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ ɝ 2013 ɏ. ɛɚ 2018 ɏɏ. Ȼɜɔ ɌəɌɗɔɓɑ ɔɝɞɚɜɔɕ ɍɚɗɑɓəɔ 

ɚɢɑəɔɎɌɗɝɫ ɖɜɔɞɑɜɔɕ ɐɗɔɞɑɗɨəɚɝɞɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȷɌɛɌɜɚɝɖɚɛɔɣɑɝɖɌɫ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɫ 

ɜɌɝɝɘɌɞɜɔɎɌɗɌɝɨ ɖɌɖ çɞɜɟɐəɌɫè, ɑɝɗɔ ɑɑ ɐɗɔɞɑɗɨəɚɝɞɨ ɝɚɝɞɌɎɗɫɗɌ ɍɚɗɑɑ 60 ɘɔəɟɞ. Ȯ ɜɑɓɟɗɨɞɌɞɑ 

ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞɚɍɜɌəɧ 181 (17,7%) ɔɝɞɚɜɔɫ ɍɚɗɑɓəɔ ɝ çɞɜɟɐəɚɕè ȷɁɉ. ȰɌɗɨəɑɕɤɔɕ 

ɌəɌɗɔɓ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɝɜɑɐɔ ɩɞɚɕ ɏɜɟɛɛɧ.  

Ƚɜɑɐɔ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɘɟɒɣɔə ɍɧɗɚ 54 (29,8%), ɒɑəɥɔə ð 127 (70,2%). ȮɚɓɜɌɝɞ ɍɚɗɨəɧɡ əɌ 

ɘɚɘɑəɞ ɛɜɚɎɑɐɑəɔɫ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɗɑɣɑəɔɫ ɖɚɗɑɍɌɗɝɫ ɚɞ 21 ɐɚ 85 ɗɑɞ, ɝɚɝɞɌɎɔɎ Ɏ ɝɜɑɐəɑɘ 54,8Ñ13,3 

ɗɑɞ. ȭɚɗɨɤɌɫ ɣɌɝɞɨ ɍɚɗɨəɧɡ ɛɜɔəɌɐɗɑɒɌɗɌ ɖ ɝɜɑɐəɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ ð 39,8%, 30,9% ɗɔɢ ɛɚɒɔɗɚɏɚ ɔ 

6,6% ɛɌɢɔɑəɞɚɎ ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ. ȴɝɛɚɗɨɓɚɎɌɗɌɝɨ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɎɚɓɜɌɝɞɚɎ, ɛɜɔəɫɞɌɫ ȮȺȳ (2015). 

ȮɧɝɚɖɌɫ ɣɌɝɞɚɞɌ ȷɁɉ ɟɝɞɌəɚɎɗɑəɌ ɟ ɍɚɗɨəɧɡ ɛɑəɝɔɚəəɚɏɚ ɎɚɓɜɌɝɞɌ (ɛɚɒɔɗɚɏɚ ɔ ɝɞɌɜɣɑɝɖɚɏɚ) ð 68 

ɣɑɗɚɎɑɖ (37,6%).  

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɍɚɗɨəɧɡ ɛɜɔɘɑəɫɗɔɝɨ ɗɌɍɚɜɌɞɚɜəɧɑ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɘɑɞɚɐɧ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȷɌɍɚɜɌɞɚɜəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɎɖɗɪɣɌɗɔ: ɚɍɥɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ, ɚɍɥɔɕ ɌəɌɗɔɓ ɘɚɣɔ, 

ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ, ɖɚɌɏɟɗɚɏɜɌɘɘɌ. ȴəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗɔ: 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɔɖɚɏɜɌɠɔɫ (ȸȼɁȻȯ), ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɜɑɞɜɚɏɜɌɐəɌɫ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɔɖɚɏɜɌɠɔɫ 

(ɉȼɁȻȯ), ɔəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɡɚɗɌəɏɔɚɏɜɌɠɔɫ (ȴȺɁȯ).  

Ȯɧɛɚɗəɑəɔɑ ɩəɐɚɝɖɚɛɔɣɑɝɖɔɡ ɜɑɞɜɚɏɜɌɐəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔ əɌ 

ɩəɐɚɝɖɚɛɔɣɑɝɖɔɡ ɖɚɘɛɗɑɖɝɌɡ ɠɔɜɘɧ çOlympusè (Japan) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɟɚɐɑəɚɝɖɚɛɚɎ ɝ ɟɏɗɚɎɚɕ 

ɚɛɞɔɖɚɕ. ȿȳȴ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ Ɏɧɛɚɗəɫɗɔ ɝ ɛɚɘɚɥɨɪ ȿȳȴ ɌɛɛɌɜɌɞɌ Sony (Japan). ȸȼɁȻȯ 

Ɏɧɛɚɗəɫɗɔ əɌ ɌɛɛɌɜɌɞɑ çMAGNETOM Sonataè, SIEMENS AG (Germany). ȺɢɑəɔɎɌɗɔ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ, 

ɛɟɓɧɜəɧɕ ɔ ɚɍɥɔɕ ɛɑɣɑəɚɣəɧɕ ɛɜɚɞɚɖɔ ɔ ɡɚɗɑɐɚɡ. Ȯ ɖɌɣɑɝɞɎɑ ɜɑəɞɏɑəɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ 

ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ Urografin 76%, Omnipaque 300 ɔ 350. 

Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɞɌəɐɌɜɞəɧɑ 

ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɔɑ ɖɚɘɛɗɑɖɝɧ ɠɔɜɘɧ çKARL STORZè (Germany), ɝɚɝɞɚɫɥɔɑ ɔɓ ɝɗɑɐɟɪɥɔɡ 

Ɏɔɐɑɚɝɔɝɞɑɘ ɔ ɌɛɛɌɜɌɞɚɎ: ɗɌɛɌɜɚɝɖɚɛ ɝ ɟɏɗɚɎɚɕ (30ɚð45ɚ) ɚɛɞɔɖɚɕ, ɝɎɑɞɚɎɚɐ, ɎɔɐɑɚɖɌɘɑɜɌ, 

Ɏɔɐɑɚɘɚəɔɞɚɜ ɝ ɩɖɜɌəɚɘ 20 ɐɪɕɘɚɎ, ɖɝɑəɚəɚɎɧɕ ɚɝɎɑɞɔɞɑɗɨ, ɔəɝɟɠɗɫɞɚɜ ɟɏɗɑɖɔɝɗɚɏɚ ɏɌɓɌ, 

ɩɗɑɖɞɜɚɡɔɜɟɜɏɔɣɑɝɖɔɕ ɍɗɚɖ, ɔɜɜɔɏɌɞɚɜ-ɌɝɛɔɜɌɞɚɜ (ɌɖɎɌɛɟɜɌɞɚɜ). ȬɛɛɌɜɌɞɧ ɜɌɓɘɑɥɌɗɔ əɌ ɛɜɔɍɚɜəɚɕ 
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ɝɞɚɕɖɑ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɝɎɚɍɚɐəɚ ɛɑɜɑɘɑɥɌɞɨɝɫ ɛɚ ɚɛɑɜɌɢɔɚəəɚɕ. ȺɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ Ɏɝɑɡ 

ɍɚɗɨəɧɡ ɚɝɟɥɑɝɞɎɗɫɗɔ Ɏ ɟɝɗɚɎɔɫɡ ɚɍɥɑɕ ɖɚɘɍɔəɔɜɚɎɌəəɚɕ Ɍəɑɝɞɑɓɔɔ ɔ ɎəɟɞɜɔɎɑəəɚɕ ɝɑɐɌɢɔɔ. 

Ȼɚɗɟɣɑəəɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɐɌəəɧɑ ɍɧɗɔ ɛɚɐɎɑɜɏəɟɞɧ ɎɌɜɔɌɢɔɚəəɚ-

ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ ɛɑɜɝɚəɌɗɨəɧɘ ɖɚɘɛɨɪɞɑɜɚɘ əɌ ɍɌɓɑ ɛɜɚɢɑɝɝɚɜɌ Pentium IV, ɝ ɛɚɘɚɥɨɪ 

ɖɚɘɛɨɪɞɑɜəɧɡ ɛɜɚɏɜɌɘɘ Excel ɛɌɖɑɞɌ Microsoft Office 2010: ɚɢɑəɔɎɌɗɔɝɨ ɣɔɝɗɚɎɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɝɗɟɣɌɕəɧɡ Ɏɑɗɔɣɔə (ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ, ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ, ɘɑɐɔɌəɌ, ɖɎɌɜɞɔɗɔ 25, 50 ɔ 75, ɔ ɐɜ.), 

ɚɞəɚɤɑəɔɑ ɤɌəɝɚɎ. ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɜɌɓɗɔɣɔɕ ɐɎɟɡ ɝɜɌɎəɔɎɌɑɘɧɡ Ɏɑɗɔɣɔə ɚɛɜɑɐɑɗɫɗɌɝɨ ɛɚ 

ɖɜɔɞɑɜɔɪ ȽɞɨɪɐɑəɞɌ ɔ ȻɔɜɝɚəɌ (t ɔ Ɂɔ-ɖɎɌɐɜɌɞ), c ɚɛɜɑɐɑɗɑəɔɑɘ ɟɜɚɎəɫ ɓəɌɣɔɘɚɝɞɔ ɜ, Ɍ ɞɌɖɒɑ 

ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɞɚɣəɧɕ ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ ɐɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ əɌɍɗɪɐɑəɔɕ ɝ ɘɌɗɚɕ Ɏɧɍɚɜɖɚɕ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɜɌɓɗɔɣɔɫɘɔ ɝɣɔɞɌɗɔɝɨ ɛɜɔ ɟɜɚɎəɑ ɓəɌɣɔɘɚɝɞɔ ɜ ɘɑəɑɑ 0,05 (ɚɤɔɍɖɌ I ɜɚɐɌ 

Ȁ=0,05).  

ȼɑɓɟɗɨɞɌɞɧ. ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ Ȳȶȭ ɛɚɓɎɚɗɔɗ ɟɝɞɌəɚɎɔɞɨ, ɣɞɚ ɝɜɑɐəɫɫ 

ɐɗɔɞɑɗɨəɚɝɞɨ çɞɜɟɐəɚɕè ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ ɝɚɝɞɌɎɔɗɌ 130,9Ñ69,03 ɘɔə. ɃɌɝɞɚɞɌ 

ɖɚəɎɑɜɝɔɕ ɐɚɝɞɔɏɗɌ 0,6% (1 ɝɗɟɣɌɕ). ɃɌɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ - 0,6% (1 ɝɗɟɣɌɕ ɖɜɌɑɎɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ 

ɡɚɗɑɐɚɡɌ). ȹɔɓɖɌɫ ɣɌɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ ɐɚɝɞɔɏəɟɞɌ ɝɚɍɗɪɐɑəɔɑɘ ɛɜɔəɢɔɛɚɎ ɖɜɔɞɔɣɑɝɖɚɏɚ ɎɓɏɗɫɐɌ əɌ 

ɍɑɓɚɛɌɝəɚɝɞɨ, ɣɞɚ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɛɚɎɧɤɑəɔɑɘ Ɏɜɑɘɑəɔ, ɓɌɞɜɌɣɔɎɌɑɘɚɏɚ əɌ ɛɜɚɎɑɐɑəɔɑ ȷɁɉ.  

ȴɝɛɚɗɨɓɟɫ ɖɜɔɞɑɜɔɕ ȽɞɨɪɐɑəɞɌ ɔ Ɂɔ-ɖɎɌɐɜɌɞ ȻɔɜɝɚəɌ, ɎɧɫɎɗɑəɧ ɠɌɖɞɚɜɧ ɜɔɝɖɌ, ɐɚɝɞɚɎɑɜəɚ 

ɛɚɎɧɤɌɪɥɔɑ ɐɗɔɞɑɗɨəɚɝɞɨ (ɞɜɟɐəɚɝɞɨ) ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ: ɘɟɒɝɖɚɕ ɛɚɗ, ɎɚɓɜɌɝɞ; ɉȼɁȻȯ, 

ɉȻȽȾ Ɏ ɌəɌɘəɑɓɑ; ɚɖɚɗɚɛɟɓɧɜəɧɕ ɔəɠɔɗɨɞɜɌɞ, ɝɘɚɜɥɑəəɧɕ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ, ɛɚɗəɌɫ ɚɖɟɞɌəəɚɝɞɨ 

ɛɜɫɐɨɪ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ, ɝɜɌɥɑəɔɫ ɝɚ ɝɞɑəɖɚɕ ɒɑɗɟɐɖɌ, ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ.  

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗ 54,8Ñ13,3 ɏɚɐɌ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɐɚɗɫ ɛɌɢɔɑəɞɚɎ 

ɛɚɒɔɗɚɏɚ ɔ ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ - 36,4%. ȺɍəɌɜɟɒɑəɚ ɟɎɑɗɔɣɑəɔɑ ɝɜɑɐəɑɕ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ȷɁɉ ɐɚ 

151,7Ñ58,7 ɘɔə Ɏ ɏɜɟɛɛɑ ɗɔɢ ɝɞɌɜɤɑ 60 ɗɑɞ (Ɂɔ-ɖɎɌɐɜɌɞ 1,4; p<0,05).  

Ȼɚ ɛɚɗɟ ɔɝɝɗɑɐɟɑɘɌɫ ɏɜɟɛɛɌ ɜɌɓɐɑɗɑəɌ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɒɑəɥɔə ð 127 ɣɑɗɚɎɑɖ (70,2%), 

ɘɟɒɣɔə ð 54 ɣɑɗɚɎɑɖɌ (29,8%). Ȯ ɜɑɓɟɗɨɞɌɞɑ ɌəɌɗɔɓɌ ɎɧɫɎɗɑəɚ, ɣɞɚ ɘɟɒɝɖɚɕ ɛɚɗ ɝɚɛɜɫɒɑə ɝ ɍɚɗɑɑ 

ɐɗɔɞɑɗɨəɧɘ ɚɛɑɜɌɞɔɎəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ. Ƚɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ȷɁɉ ɟ ɒɑəɥɔə ɝɚɝɞɌɎɔɗɌ 

119,3Ñ61,2 ɘɔə, ɟ ɘɟɒɣɔə 140,1Ñ57,8 ɘɔə (Ɂɔ-ɖɎɌɐɜɌɞ ɐɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ 1,1; p<0,05).  

ɉȼɁȻȯ, ɉȻȽȾ Ɏ ɌəɌɘəɑɓɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɟ 31 ɛɌɢɔɑəɞɌ. Ƚɜɑɐəɫɫ ɐɗɔɞɑɗɨəɚɝɞɨ ȷɁɉ ɟ ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɍɚɗɨəɧɡ Ɏɧɤɑ ɝɜɑɐəɑɕ ɔ ɝɚɝɞɌɎɔɗɌ 154,2Ñ59,2 ɘɔə, ɣɞɚ ɝɎɫɓɧɎɌɑɞɝɫ ɝ ɜɌɓɎɔɞɔɑɘ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɔɓɘɑəɑəɔɕ Ɏɚ Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɜɚɞɚɖɌɡ (Ɂɔ-ɖɎɌɐɜɌɞ ɐɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ - 3,9; p<0,05).  

Ⱥɖɚɗɚɛɟɓɧɜəɧɕ ɔəɠɔɗɨɞɜɌɞ ɎɧɫɎɗɑə ɟ 19 ɛɌɢɔɑəɞɚɎ. Ƚɜɑɐəɫɫ ɐɗɔɞɑɗɨəɚɝɞɨ ȷɁɉ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ 

ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɌ 151,8Ñ63,1 ɘɔə (Ɂɔ-ɖɎɌɐɜɌɞ ɐɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ - 2,3; p<0,05).  

Ƚɘɚɜɥɑəəɧɕ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ ɍɧɗ ɟ 7 ɛɌɢɔɑəɞɚɎ. Ƚɜɑɐəɫɫ ɐɗɔɞɑɗɨəɚɝɞɨ ȷɁɉ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ 

ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɌ 140,3Ñ53,9 ɘɔə. (Ɂɔ-ɖɎɌɐɜɌɞ ɐɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ð 2; p<0,05).  

ȻɚɗəɌɫ ɚɖɟɞɌəəɚɝɞɨ ɛɜɫɐɨɪ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ ɚɛɜɑɐɑɗɑəɌ ɟ 14 ɍɚɗɨəɧɡ. Ƚɜɑɐəɫɫ ɐɗɔɞɑɗɨəɚɝɞɨ 

ȷɁɉ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɌ 144,6Ñ56,1 ɘɔə (Ɂɔ-ɖɎɌɐɜɌɞ ɐɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ - 2,9; p<0,05).  

ȽɜɌɥɑəɔɫ ɝɚ ɝɞɑəɖɚɕ ɒɑɗɟɐɖɌ, ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ ɎɧɫɎɗɑəɚ Ɏ 8 ɝɗɟɣɌɫɡ. Ƚɜɑɐəɫɫ 

ɐɗɔɞɑɗɨəɚɝɞɨ ȷɁɉ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɌ 156,1Ñ61,8 ɘɔə (Ɂɔ-ɖɎɌɐɜɌɞ ɐɌəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ð 

3,4; p<0,05).  

ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɔɗɚ ɎɧɜɌɍɚɞɌɞɨ ɝɗɑɐɟɪɥɟɪ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɍɚɗɨəɧɡ ɝ Ȳȶȭ. 

Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɌ ɝ ɡɜɚəɔɣɑɝɖɔɘ ɡɚɗɑɢɔɝɞɔɞɚɘ əɌ ɐɚɏɚɝɛɔɞɌɗɨəɚɘ ɩɞɌɛɑ, Ɏ ɝɗɟɣɌɑ əɌɗɔɣɔɫ 

ɟ əɑɏɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɧɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɛɗɌəɚɎɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɚə 

əɌɛɜɌɎɗɫɑɞɝɫ Ɏ ɗɑɣɑɍəɚɑ ɟɣɜɑɒɐɑəɔɑ 3-ɏɚ ɟɜɚɎəɫ. Ȯ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɩɞɔɡ ɠɌɖɞɚɜɚɎ ɛɌɢɔɑəɞ 

əɌɛɜɌɎɗɫɑɞɝɫ Ɏ ɗɑɣɑɍəɚɑ ɟɣɜɑɒɐɑəɔɑ 2-ɏɚ ɟɜɚɎəɫ. ȱɝɗɔ Ɏ ɡɚɐɑ Ɏɧɛɚɗəɑəɔɫ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɎɧɫɎɗɑəɧ 

ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɑ ɛɜɑɐɔɖɞɚɜɧ ɝɗɚɒəɚɕ ȷɁɉ, ɚɛɑɜɌɞɚɜɟ ɝɗɑɐɟɑɞ ɚɍɜɌɞɔɞɨɝɫ ɓɌ ɛɚɘɚɥɨɪ ɖ əɌɔɍɚɗɑɑ 

ɚɛɧɞəɚɘɟ ɡɔɜɟɜɏɟ ɚɞɐɑɗɑəɔɫ, ɗɔɍɚ Ɏ ɚɞɝɟɞɝɞɎɔɔ ɞɌɖɚɕ Ɏɚɓɘɚɒəɚɝɞɔ, ɓɌɎɑɜɤɔɞɨ ɚɛɑɜɌɞɔɎəɚɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚ Ɏ ɚɍɦɑɘɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɗɌɛɌɜɚɝɖɚɛɔɔ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɛɑɜɑɎɚɐɚɘ ɛɌɢɔɑəɞɌ Ɏ 

ɗɑɣɑɍəɚɑ ɟɣɜɑɒɐɑəɔɑ 3-ɏɚ ɟɜɚɎəɫ.  

ȻɌɢɔɑəɞɧ ɝ ɚɝɞɜɧɘ ɡɚɗɑɢɔɝɞɔɞɚɘ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ ɛɜɑɐɚɛɑɜɌɢɔɚəəɧɡ ɠɌɖɞɚɜɚɎ 

ɜɔɝɖɌ ɘɚɏɟɞ ɍɧɞɨ əɌɛɜɌɎɗɑəɧ Ɏ ɗɑɣɑɍəɚɑ ɟɣɜɑɒɐɑəɔɑ 2-ɏɚ ɟɜɚɎəɫ. Ȼɜɔ ɛɚɗɟɣɑəɔɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ 

ɐɌəəɧɡ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɡ ɚɍ ɚɍɦɑɖɞɔɎəɚɕ ɝɗɚɒəɚɝɞɔ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ, ɝ ɢɑɗɨɪ 

ɛɜɑɐɟɛɜɑɒɐɑəɔɫ ɫɞɜɚɏɑəəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɜɔ əɑɐɚɝɞɌɞɚɣəɚɘ ɚɛɧɞɑ ɡɔɜɟɜɏɌ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɓɌɎɑɜɤɔɞɨ 

ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɡɚɗɑɢɔɝɞɚɝɞɚɘɧ. Ȼɚɝɗɑ ɖɟɛɔɜɚɎɌəɔɫ ɚɝɞɜɧɡ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɫɎɗɑəɔɕ əɌɛɜɌɎɔɞɨ ɍɚɗɨəɚɏɚ Ɏ ɗɑɣɑɍəɚɑ ɟɣɜɑɒɐɑəɔɑ 3-ɏɚ ɟɜɚɎəɫ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ 

ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ ɣɑɜɑɓ 3-4 ɘɑɝɫɢɌ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɎɧɫɎɗɑəəɧɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ, ɐɚɝɞɚɎɑɜəɚ Ɏɗɔɫɪɥɔɑ əɌ ɞɜɟɐəɚɝɞɨ 

ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ ɘɚɒəɚ ɛɚɐɜɌɓɐɑɗɔɞɨ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɧɑ ɔ 

ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɑ. ȶ ɛɑɜɎɚɕ ɏɜɟɛɛɑ ɚɞəɚɝɫɞɝɫ: ɘɟɒɝɖɚɕ ɛɚɗ, ɎɚɓɜɌɝɞ, ɉȼɁȻȯ, ɉȻȽȾ ɟ ɛɌɢɔɑəɞɌ Ɏ 

ɌəɌɘəɑɓɑ; ɖɚ Ɏɞɚɜɚɕ - ɚɖɚɗɚɛɟɓɧɜəɧɕ ɔəɠɔɗɨɞɜɌɞ, ɝɘɚɜɥɑəəɧɕ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ, ɛɚɗəɌɫ ɚɖɟɞɌəəɚɝɞɨ 

ɛɜɫɐɨɪ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ, ɝɜɌɥɑəɔɫ ɝɚ ɝɞɑəɖɚɕ ɒɑɗɟɐɖɌ, ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ. ȿ ɗɔɢ ɝ 

ɐɌəəɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɜɔɝɖ ɞɑɡəɔɣɑɝɖɔɡ ɝɗɚɒəɚɝɞɑɕ, ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɔ Ɏɑɜɚɫɞəɚɝɞɔ 

ɖɚəɎɑɜɝɔɔ ɛɚɎɧɤɑə, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ əɑɚɍɡɚɐɔɘɚ ɛɜɑɐɟɝɘɚɞɜɑɞɨ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ ɞɌɖɔɡ ɍɚɗɨəɧɡ əɌɔɍɚɗɑɑ ɚɛɧɞəɧɘɔ ɡɔɜɟɜɏɌɘɔ ɜɌɕɚəəɧɡ ɍɚɗɨəɔɢ ɗɔɍɚ Ɏ ɗɑɣɑɍəɧɡ 

ɟɣɜɑɒɐɑəɔɫɡ ɞɜɑɞɨɑɏɚ ɟɜɚɎəɫ, ɣɞɚ ɛɚɓɎɚɗɔɞ ɝəɔɓɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɛɑɜɔɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɔ 

ɝɎɫɓɌəəɧɡ ɝ əɔɘɔ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɓɌɞɜɌɞ. 
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ȮɧɎɚɐɧ. 

1. ȸɟɒɝɖɚɕ ɛɚɗ, ɎɚɓɜɌɝɞ, ɉȼɁȻȯ, ɉȻȽȾ Ɏ ɌəɌɘəɑɓɑ, ɚɖɚɗɚɛɟɓɧɜəɧɕ ɔəɠɔɗɨɞɜɌɞ, 

ɝɘɚɜɥɑəəɧɕ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ, ɛɚɗəɌɫ ɚɖɟɞɌəəɚɝɞɨ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɛɜɫɐɨɪ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ, 

ɝɜɌɥɑəɔɫ ɝɚ ɝɞɑəɖɚɕ ɒɑɗɟɐɖɌ ɔ/ɔɗɔ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ ɫɎɗɫɪɞɝɫ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ, 

ɐɚɝɞɚɎɑɜəɚ Ɏɗɔɫɪɥɔɘɔ əɌ ɝɗɚɒəɚɝɞɨ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ (p<0,05). 

2. ȼɑɌɗɔɓɌɢɔɫ ɜɌɓɜɌɍɚɞɌəəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɐɔɌɏəɚɝɞɔɖɔ çɞɜɟɐəɚɕè ȷɁɉ əɌ ɐɚɏɚɝɛɔɞɌɗɨəɚɘ 

ɩɞɌɛɑ ɟ ɛɌɢɔɑəɞɌ ɝ ɒɑɗɣəɚɖɌɘɑəəɚɕ ɍɚɗɑɓəɨɪ ɐɚɗɒəɌ ɎɖɗɪɣɌɞɨ ɌəɌɗɔɓ ɔɘɑɪɥɔɡɝɫ ɟ əɑɏɚ ɛɜɑɐɔɖɞɚɜɚɎ 

ɜɔɝɖɌ. 

3. Ȼɜɔ Ɏɧɝɚɖɚɘ ɜɔɝɖɑ çɞɜɟɐəɚɕè ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ ɚɛɑɜɌɞɔɎəɚɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɐɚɗɒəɚ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ Ɏ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ɞɜɑɞɨɑɏɚ ɟɜɚɎəɫ ɗɔɍɚ əɌɔɍɚɗɑɑ 

ɚɛɧɞəɧɘ ɡɔɜɟɜɏɚɘ ɚɞɐɑɗɑəɔɫ Ɏ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ Ɏɞɚɜɚɏɚ ɟɜɚɎəɫ. 
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ȻȼȺɀȴȷȬȶȾȴȶȬ ȰȴȳȬȰȬȻȾȬɂȴȺȹȹɇɁ ȼȬȽȽȾȼȺȵȽȾȮ ȿ ȮȺȱȹȹȺȽȷȿȲȬɅȴɁ Ȼȼȴ ȮȺȱȹȹȺ-

ȻȼȺɀȱȽȽȴȺȹȬȷɈȹȺȵ ȬȰȬȻȾȬɂȴȴ Ȯ ȿȽȷȺȮȴɋɁ ȶȼȬȵȹȱȯȺ ȽȱȮȱȼȬ 

 

ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ: ȼɌɕɚəɧ ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɚɛɜɑɐɑɗɑəəɧɘɔ ɠɌɖɞɚɜɌɘɔ ɝɜɑɐɧ, 

ɖɚɞɚɜɧɑ əɑɍɗɌɏɚɛɜɔɫɞəɚ Ɏɗɔɫɪɞ əɌ ɓɐɚɜɚɎɨɑ əɌɝɑɗɑəɔɫ, ɛɜɚɒɔɎɌɪɥɑɏɚ əɌ ɩɞɔɡ ɞɑɜɜɔɞɚɜɔɫɡ, ɔ əɌ 

ɓɐɚɜɚɎɨɑ ɎɚɑəəɚɝɗɟɒɌɥɔɡ. ȶ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɠɌɖɞɚɜɌɘ ɝɜɑɐɧ ɚɞəɚɝɫɞ əɔɓɖɟɪ ɞɑɘɛɑɜɌɞɟɜɟ Ɏ ɞɑɣɑəɔɑ 

Ɏɝɑɏɚ ɖɌɗɑəɐɌɜəɚɏɚ ɏɚɐɌ, ɘɌɏəɔɞəɧɑ ɍɟɜɔ, ɠɚɞɚɛɑɜɔɚɐɔɣəɚɝɞɨ. ȶɚəɞɜɌɝɞəɌɫ ɝɘɑəɌ ɛɚɏɚɐɧ ɚɖɌɓɧɎɌɑɞ 

ɓəɌɣɔɞɑɗɨəɧɑ ɛɑɜɑɝɞɜɚɕɖɔ Ɏ ɜɑɌɖɢɔɫɡ ɌɐɌɛɞɌɢɔɔ ɚɜɏɌəɔɓɘɌ. ȸɑɞɑɚɜɚɗɚɏɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ ɎɧɓɧɎɌɪɞ 

əɑɒɑɗɌɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɝɌɘɚɣɟɎɝɞɎɔɔ ɣɑɗɚɎɑɖɌ, ɑɏɚ əɌɝɞɜɚɑəɔɔ, ɘɚɜɌɗɨəɚɕ ɍɚɑɏɚɞɚɎəɚɝɞɔ, 

ɝəɔɒɌɪɞ ɟɜɚɎɑəɨ ɠɔɓɔɣɑɝɖɚɕ ɛɚɐɏɚɞɚɎɗɑəəɚɝɞɔ, ɟɝɟɏɟɍɗɫɪɞ ɞɑɣɑəɔɑ ɔɘɑɪɥɔɡɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɝɚɝɞɚɫəɔɕ. ȹɑɝɘɚɞɜɫ əɌ ɛɚɗəɚɢɑəəɚɑ ɛɔɞɌəɔɑ, ɐɗɫ ȽɑɎɑɜɌ ɡɌɜɌɖɞɑɜəɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɩəɐɚɏɑəəɧɡ ɔ 

ɩɖɓɚɏɑəəɧɡ ɏɔɛɚɎɔɞɌɘɔəɚɓɚɎ. ȰɌəəɧɑ ɠɌɖɞɚɜɧ ɚɖɌɓɧɎɌɪɞ əɑɛɚɝɜɑɐɝɞɎɑəəɚɑ Ɏɗɔɫəɔɑ əɌ 

ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɚɜɏɌəɔɓɘɌ.  
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ȴɝɝɗɑɐɚɎɌəɔɑ ɛɚɝɎɫɥɑəɚ ɘɑɞɚɐɚɗɚɏɔɣɑɝɖɚɘɟ ɛɚɐɡɚɐɟ Ɏ ɚɞəɚɤɑəɔɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ 

ɚɞɍɚɜɌ ɎɚɑəəɚɝɗɟɒɌɥɔɡ, ɟɣɔɞɧɎɌɫ ɛɜɔɚɜɔɞɑɞəɚɝɞɨ ɖɚəɝɞɔɞɟɢɔɚəɌɗɨəɧɡ ɞɔɛɚɎ, ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɔ 

ɔɘɘɟəɚɗɚɏɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɚɢɑəɖɔ ɝɞɌɞɟɝɌ ɛɝɔɡɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ. ȼɌɝɝɘɌɞɜɔɎɌɪɞɝɫ 

ɚɝɚɍɑəəɚɝɞɔ ɘɑɐɔɢɔəɝɖɚɏɚ ɖɚəɞɜɚɗɫ Ɏ ɛɟəɖɞɌɡ ɛɚɝɞɚɫəəɚɕ ɐɔɝɗɚɖɌɢɔɔ ɔ ɛɜɔ ɛɑɜɑɐɔɝɗɚɖɌɢɔɔ 

Ɏɚɔəɝɖɔɡ ɠɚɜɘɔɜɚɎɌəɔɕ. ȽɠɚɜɘɟɗɔɜɚɎɌəɌ ɝɛɑɢɔɠɔɖɌ Ɏɚɑəəɚɏɚ ɞɜɟɐɌ Ɏ Ȭɜɖɞɔɣɑɝɖɚɕ ɓɚəɑ, 

ɚɛɜɑɐɑɗɫɪɥɌɫ əɌɛɜɌɎɗɑəɔɫ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɛɔɞɌəɔɫ. ȺɍɚɝəɚɎɧɎɌɪɞɝɫ ɛɜɔɚɜɔɞɑɞəɧɑ 

ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɑ ɘɑɜɚɛɜɔɫɞɔɫ Ɏ ɚɞəɚɤɑəɔɔ ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ, ɛɝɔɡɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɔ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ, ɞɚɖɝɔɖɚ-Ɍɗɗɑɜɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ, ɔəɧɡ əɌɜɟɤɑəɔɕ ɝɚɝɞɚɫəɔɫ ɓɐɚɜɚɎɨɫ Ɏ ɟɝɗɚɎɔɫɡ 

ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ. ȽɠɚɜɘɟɗɔɜɚɎɌəɧ ɘɑɜɧ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɛɜɚɠɔɗɌɖɞɔɖɟ ɓɌɍɚɗɑɎɌəɔɕ 

ɎɚɑəəɚɝɗɟɒɌɥɔɡ, ɔɝɛɚɗəɫɪɥɔɡ Ɏɚɔəɝɖɔɕ ɐɚɗɏ Ɏ ɝɟɍɌɜɖɞɔɣɑɝɖɚɕ ɖɗɔɘɌɞɔɣɑɝɖɚɕ ɓɚəɑ. Ȯ ɝɎɫɓɔ ɝ 

Ɏɧɤɑɔɓɗɚɒɑəəɧɘ, ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɧɘ ɖɚɘɛɗɑɖɝəɚɑ ɔɓɟɣɑəɔɑ ɎɓɌɔɘɚɝɎɫɓɔ ɟɝɗɚɎɔɕ ɞɜɟɐɌ, 

ɛɝɔɡɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɔ ɝɚɝɞɚɫəɔɫ ɓɐɚɜɚɎɨɫ ɎɚɑəəɚɝɗɟɒɌɥɔɡ ɛɜɔ Ɏɚɑəəɚ-

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɌɐɌɛɞɌɢɔɔ Ɏ ɟɝɗɚɎɔɫɡ ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ.  

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɌɜɖɞɔɣɑɝɖɌɫ ɓɚəɌ, ɝɌəɔɞɌɜəɚ-ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɑ ɍɗɌɏɚɛɚɗɟɣɔɑ, ɛɑɜɎɔɣəɌɫ 

ɛɜɚɠɔɗɌɖɞɔɖɌ, Ɏɚɑəəɚ-ɛɜɚɠɑɝɝɔɚəɌɗɨəɌɫ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɝɞɨ, ɐɧɡɌɞɑɗɨəɌɫ ɝɔɝɞɑɘɌ, 

ɖɚɘɛɑəɝɌɞɚɜəɚ-ɛɜɔɝɛɚɝɚɍɔɞɑɗɨəɧɑ ɜɑɌɖɢɔɔ, ɍɑɓɚɛɌɝəɚɝɞɨ ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɔ.  
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PREVENTION OF DISADAPTIVEDISORDERS IN MILITARYSERVICES WITH MILITARYPROFESSIONAL ADAPTATION IN THE 

CONDITIONS OF THE EXTREME NORTH 

 

S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  

 

Resume : The geographic  location of a certain  climatic  zone  may be a fundamental  factor  reflecting 

the compleximpact of adverse  factors on the humanbody.  The regions of the Far North are characterized by 

certain  environmental  factors, which, in turn, adversely  affect the health of the population living in the se 

territories and the health of military  personnel.  Adverse  environ  mental  factors  include  low  temperature  

through  out the entire  calendar  year, magnetic  storms, photoperiodicity.  The contrasting  change of weather 

hassignificantchanges in the adaptationre actions of the organism.  The arising meteorological  reactions  cause  

undesirable  changes in a person'swell -being, hismood, moral  combat  readiness, decrease the level of 

physical  fitness, aggravate the course of existing  pathologica  lconditions.  Despite good  nutrition, the North is 

characterized by the spread of endogenous and exogenous  hypovitaminosis.  These factors  have a 

directimpact on the functiona  lstate of the body.  

The study is devoted to a methodological  approach to the professional  selection of mili tary  personnel, 

taking  into account the priority of certain  constitutional  types, biochemical and immunological  criteria for 

assessing the status of psychophysiological  characteristics.  The features of medical  control at the points of 

permanent  deployment and during the redeployment of military  formations are considered.  The specificity of 

military  labor in the Arctic zone, which  determines the directions for improving  nutrition, has  been  formulated.  

The priority  preventive  measures are substantiated in rel ation to the psychologicalstate, mental  disorders and 

functional, toxic -allergic  diseases, and other  health  disorders in the Far North.  Measures  have  been  formulated 

to prevent  diseases of servicemen  performing  military  duty in the subarctic  climatic  zone.  In connection with 

the above, it seems  relevant to comprehensively  study the relationship of working  conditions, 

psychophysiological  characteristics and health  status of military  personnel  during  military -professional  

adaptation in the Far North.  

Keywords : arcticzone, sanitary and epidemiologicalwell -being, primaryprevention, 

militaryprofessionalperformance, respiratorysystem, compensatory -adaptivereactions, lifesafety.  

 

ȮɎɑɐɑəɔɑ: Ⱥɐəɚɕ ɔɓ ɎɌɒəɧɡ ɛɜɔɣɔə, Ɏɑɐɟɥɔɡ ɖ ɝəɔɒɑəɔɪ ɖɌɣɑɝɞɎɌ ɝɗɟɒɑɍəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ 

ɎɚɑəəɚɝɗɟɒɌɥɔɡ, ɫɎɗɫɑɞɝɫ ɎɚɓɐɑɕɝɞɎɔɑ ɘɑɞɑɚɜɚɗɚɏɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ, ɖɚɞɚɜɧɑ ɛɜɔ ɚɛɜɑɐɑɗɑəəɧɡ 

ɟɝɗɚɎɔɫɡ ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ əɌɜɟɤɑəɔɪ əɚɜɘɌɗɨəɚɏɚ ɞɑɣɑəɔɫ ɌɐɌɛɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ ɔ ɜɌɓɎɔɞɔɪ 

ɐɑɓɌɐɌɛɞɌɢɔɔ. ȽɗɑɐɝɞɎɔɑɘ ɩɞɚɏɚ ɫɎɗɫɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ (ɘɑɞɑɚɛɌɞɔɣɑɝɖɔɑ) ɜɑɌɖɢɔɔ, 

Ɏɗɔɫɪɥɔɑ əɌ ɖɗɔəɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ ɔ ɔɝɡɚɐ ɓɌɍɚɗɑɎɌəɔɕ, ɟɎɑɗɔɣɔɎɌɪɥɔɑ ɖɚɗɔɣɑɝɞɎɚ ɞɜɟɐɚɛɚɞɑɜɨ, 

ɝəɔɒɌɪɥɔɑ ɟɘɝɞɎɑəəɟɪ ɔ ɠɔɓɔɣɑɝɖɟɪ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɝɞɨ ɎɚɑəəɚɝɗɟɒɌɥɔɡ Ɏ ɛɑɜɔɚɐɧ ɜɑɓɖɔɡ 

ɔɓɘɑəɑəɔɕ ɛɚɏɚɐəɧɡ ɟɝɗɚɎɔɕ [1]. ȽɟɜɚɎɧɕ ɖɗɔɘɌɞ ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ (ȶȽ), ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕɝɫ ɜɑɓɖɔɘ 

ɔɓɘɑəɑəɔɑɘ ɘɑɞɑɚɩɗɑɘɑəɞɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ Ɍɞɘɚɝɠɑɜəɚɏɚ ɐɌɎɗɑəɔɫ, ɫɎɗɫɑɞɝɫ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɘ 

ɠɌɖɞɚɜɚɘ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɘɑɞɑɚɓɌɎɔɝɔɘɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɔ ɐɧɡɌɞɑɗɨəɚɕ 

ɝɔɝɞɑɘ, ɚɍɟɝɗɚɎɗɔɎɌɑɞ ɜɌəəɑɑ ɔɡ ɎɚɓəɔɖəɚɎɑəɔɑ ɔ ɍɧɝɞɜɚɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ [2, 15, 16]. 

ɂɑɗɨ ɜɌɍɚɞɧ: əɌɟɣəɚ ɚɍɚɍɥɔɞɨ ɔ ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌɞɨ ɚɝɚɍɑəəɚɝɞɔ ɖɚɘɛɑəɝɌɞɚɜəɚ-

ɛɜɔɝɛɚɝɚɍɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ ɚɜɏɌəɔɓɘɌ ɎɚɑəəɚɝɗɟɒɌɥɔɡ Ɏ ɟɝɗɚɎɔɫɡ Ȭɜɖɞɔɣɑɝɖɚɕ ɓɚəɧ ȼɚɝɝɔɕɝɖɚɕ 

ɀɑɐɑɜɌɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. ȹɌɝɞɚɫɥɑɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɝɎɫɥɑəɚ ɚɢɑəɖɑ 

ɛɝɔɡɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɎɚɑəəɚɝɗɟɒɌɥɔɡ ɛɜɔ Ɏɚɑəəɚ-ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɌɐɌɛɞɌɢɔɔ Ɏ 

ɟɝɗɚɎɔɫɡ ɖɜɌɕəɑɏɚ ɝɑɎɑɜɌ. ȽɔɝɞɑɘɌɞɔɓɔɜɚɎɌəɧ ɔ ɚɍɚɍɥɑəɧ ɐɌəəɧɑ ɚɞɑɣɑɝɞɎɑəəɚɕ ɔ ɓɌɜɟɍɑɒəɚɕ 

ɗɔɞɑɜɌɞɟɜɧ ɛɚ ɛɜɚɍɗɑɘɑ ɚɍɑɝɛɑɣɑəɔɫ ɝɌəɔɞɌɜəɚ-ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɏɚ ɍɗɌɏɚɛɚɗɟɣɔɫ ɛɚɐɜɌɓɐɑɗɑəɔɕ 
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ɎɚɑəəɚɝɗɟɒɌɥɔɡ Ɏ ɜɌɕɚəɌɡ ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ. ȴɝɛɚɗɨɓɚɎɌəɧ ɘɑɞɚɐɧ ɝɔɝɞɑɘəɚɏɚ ɔ ɔɝɞɚɜɔɣɑɝɖɚɏɚ 

ɌəɌɗɔɓɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ⱥɐəɔɘ ɔɓ ɎɌɒəɑɕɤɔɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏɗɔɫəɔɫ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ əɌ ɚɜɏɌəɔɓɘ 

ɣɑɗɚɎɑɖɌ ɫɎɗɫɑɞɝɫ ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ. ȺɢɑəɔɎɌɫ Ɏɗɔɫəɔɑ Ɏəɑɤəɔɡ ɟɝɗɚɎɔɕ əɌ ɜɑɌɖɞɔɎəɚɝɞɨ ɚɜɏɌəɔɓɘɌ, 

ɍɚɗɨɤɔəɝɞɎɚ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɟɖɌɓɧɎɌɪɞ, ɣɞɚ ɩɞɚ ɛɜɚɫɎɗɫɑɞɝɫ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, Ɏ ɝɑɓɚəəɚɝɞɔ 

ɓɌɍɚɗɑɎɌəɔɕ, ɝ ɐɜɟɏɚɕ ð Ɏ əɑɚɐɔəɌɖɚɎɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔɡ Ɏ ɜɌɓəɧɡ ɖɗɔɘɌɞɔɣɑɝɖɔɡ ɜɌɕɚəɌɡ. 

Ȼɜɔɣɬɘ, ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɚɍɦɫɝəɫɪɞ ɝɑɓɚəəɚɝɞɨ ɘəɚɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ əɑɔəɠɑɖɢɔɚəəɚɕ ɛɜɔɜɚɐɧ 

ɝɑɓɚəəɚɕ ɔɓɘɑəɣɔɎɚɝɞɨɪ ɔɘɘɟəɚɍɔɚɗɚɏɔɣɑɝɖɚɕ ɜɑɌɖɞɔɎəɚɝɞɔ ɚɜɏɌəɔɓɘɌ ɣɑɗɚɎɑɖɌ [3,4]. 

ȹɌ ȽɑɎɑɜɑ Ɏ ɛɑɜɔɚɐ ɌɐɌɛɞɌɢɔɔ ɚɞɘɑɣɌɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚɑ ɟɏəɑɞɑəɔɑ ɔɘɘɟəɚɍɔɚɗɚɏɔɣɑɝɖɚɕ 

ɜɑɌɖɞɔɎəɚɝɞɔ, ɖɚɞɚɜɚɑ ɎɧɜɌɒɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑɘ ɚɍɥɑɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ əɌɝɑɗɑəɔɫ, ɛɜɔɍɧɎɤɑɏɚ ɔɓ 

ɪɒəɧɡ ɜɌɕɚəɚɎ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. ȻɚɖɌɓɌɞɑɗɨ ɚɍɥɑɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɛɜɚɒɔɎɌɪɥɔɡ Ɏ 

ȳɌɛɚɗɫɜɨɑ ɚɞ 1 ɏɚɐɌ ɐɚ 3-ɡ ɗɑɞ Ɏ 4 ɜɌɓɌ Ɏɧɤɑ, Ɍ ɟ ɛɜɚɒɔɎɌɪɥɔɡ ɘɑəɑɑ ɏɚɐɌ Ɏ 6 ɜɌɓ Ɏɧɤɑ, ɣɑɘ ɟ 

ɘɑɝɞəɚɏɚ əɌɝɑɗɑəɔɫ [5,6]. 

ȶɚɘɛɗɑɖɝ ɏɑɚɠɔɓɔɣɑɝɖɔɡ ɔ ɛɚɏɚɐəɧɡ ɠɌɖɞɚɜɚɎ ɝɟɜɚɎɚɏɚ ɖɗɔɘɌɞɌ ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ, 

ɎɚɓɐɑɕɝɞɎɟɪɥɔɡ əɌ ɣɑɗɚɎɑɖɌ Ɏ Ɏɧɝɚɖɔɡ ɤɔɜɚɞɌɡ, ɛɜɔɎɚɐɔɞ ɑɏɚ Ɏ ɝɚɝɞɚɫəɔɑ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ 

əɌɛɜɫɒɑəɔɫ, ɖɚɞɚɜɚɑ ɛɚɗɟɣɔɗɚ əɌɓɎɌəɔɑ çɝɔəɐɜɚɘ ɛɚɗɫɜəɚɏɚ əɌɛɜɫɒɑəɔɫè. ɉɞɚɞ ɝɔəɐɜɚɘ, 

ɎɚɓəɔɖɌɪɥɔɕ ɟ ɐɔɝɗɚɢɔɜɚɎɌəəɧɡ ɎɚɑəəɚɝɗɟɒɌɥɔɡ əɌ ȽɑɎɑɜ, ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɚɝɚɍɑəəɚɝɞɔ ɌɐɌɛɞɌɢɔɔ 

ɚɜɏɌəɔɓɘɌ ɖ ɩɖɝɞɜɑɘɌɗɨəɧɘ ɟɝɗɚɎɔɫɘ.  

ȼɌɓɎɔɞɔɑ çɝɔəɐɜɚɘɌ ɛɚɗɫɜəɚɏɚ əɌɛɜɫɒɑəɔɫè, ɘɚɒəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɝɗɑɐɝɞɎɔɑɘ:  

1) ɖɚɘɛɗɑɖɝəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ Ɏɝɑɕ ɝɚɎɚɖɟɛəɚɝɞɔ ɖɗɔɘɌɞɚɏɑɚɏɜɌɠɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ ɝɜɑɐɧ, Ɏ 

ɖɚɞɚɜɚɕ ɛɜɚɞɑɖɌɑɞ ɒɔɓəɨ ɣɑɗɚɎɑɖɌ, ɔɓɎɑɝɞəɚɕ ɖɌɖ ɞɔɛ ɛɚɏɚɐɧ;  

2) əɑɛɚɝɜɑɐɝɞɎɑəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɖɗɑɞɚɣəɧɑ ɔ ɞɖɌəɑɎɧɑ ɝɞɜɟɖɞɟɜɧ ɚɜɏɌəɔɓɘɌ ɚɞɐɑɗɨəɧɡ 

ɠɔɓɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ ɝɜɑɐɧ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ əɑɕ, ɖɌɖ ɔɓɍɧɞɚɖ ɔɗɔ əɑɐɚɝɞɌɞɚɖ, əɚ ɔɏɜɌɪɥɔɡ Ɏ ɒɔɓəɔ 

ɔəɐɔɎɔɐɌ ɚɝɚɍɑəəɚ ɓəɌɣɔɘɟɪ ɜɚɗɨ (əɌɛɜɔɘɑɜ, ɎɧɝɚɖɌɫ ɔɗɔ əɔɓɖɌɫ ɞɑɘɛɑɜɌɞɟɜɌ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, 

ɖɔɝɗɚɜɚɐ ɔ Ɍɓɚɞ, ɘɑɞɑɚɜɚɗɚɏɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ ɔ ɞ.ɐ.);  

3) ɝɚɎɚɖɟɛəɚɏɚ ɐɑɕɝɞɎɔɫ ɛɑɜɎɚɕ ɔ Ɏɞɚɜɚɕ ɏɜɟɛɛ ɠɌɖɞɚɜɚɎ [7, 8, 9].  

çȽɔəɐɜɚɘ ɛɚɗɫɜəɚɏɚ əɌɛɜɫɒɑəɔɫè əɑ ɫɎɗɫɑɞɝɫ ɝɎɔɐɑɞɑɗɨɝɞɎɚɘ ɜɌɓɎɔɎɌɪɥɑɕɝɫ ɛɌɞɚɗɚɏɔɔ, əɚ 

ɝɗɟɒɔɞ ɔəɐɔɖɌɞɚɜɚɘ ɔəɞɑɏɜɌɗɨəɚɏɚ ɠɌɖɞɚɜɌ ɜɔɝɖɌ ɔ ɠɚɜɘɔɜɟɑɞ ɚɛɜɑɐɑɗɬəəɟɪ ɟɫɓɎɔɘɚɝɞɨ ɚɜɏɌəɔɓɘɌ 

ɣɑɗɚɎɑɖɌ. ȶɗɔəɔɣɑɝɖɔ ɝɔəɐɜɚɘ ɛɚɗɫɜəɚɏɚ əɌɛɜɫɒɑəɔɫ ɛɜɚɫɎɗɫɑɞɝɫ ɛɜɑɒɐɑ Ɏɝɑɏɚ Ɏ Ɏɔɐɑ ɞɑəɐɑəɢɔɔ ɖ 

ɡɜɚəɔɓɌɢɔɔ əɑɖɚɞɚɜɧɡ ɔəɠɑɖɢɔɚəəɚ-ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɗɑɏɖɔɡ, ɛɚɣɖɌɡ ɔ ɐɜɟɏɔɡ ɚɜɏɌəɌɡ, Ɏ 

ɝɞɚɕɖɚɕ ɏɔɛɑɜɞɚəɔɔ, ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ, Ɏ əɌɜɟɤɑəɔɫɡ ɓɜɔɞɑɗɨəɚɏɚ 

ɌəɌɗɔɓɌɞɚɜɌ ɔ ɚɞɖɗɚəɑəɔɫɡ ɞɖɌəɑɎɚɏɚ ɜɚɝɞɌ [7,8,9].  

ȺɝəɚɎəɧɘɔ ɝɚɝɞɌɎɗɫɪɥɔɘɔ ɓɎɑəɨɫɘɔ ɩɞɚɏɚ ɛɚɗɔɝɔəɐɜɚɘɌ ɫɎɗɫɪɞɝɫ ɝɗɑɐɟɪɥɔɑ: ɚɖɔɝɗɔɞɑɗɨəɧɕ 

ɝɞɜɑɝɝ, əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɐɑɞɚɖɝɔɖɌɢɔɚəəɧɡ ɛɜɚɢɑɝɝɚɎ ɔ ɍɌɜɨɑɜəɧɡ ɚɜɏɌəɚɎ, ɜɌɝɝɞɜɚɕɝɞɎɌ ɝɑɎɑɜəɚɏɚ 

ɞɔɛɌ ɘɑɞɌɍɚɗɔɓɘɌ, ɝɑɎɑɜəɌɫ ɞɖɌəɑɎɌɫ ɏɔɛɚɖɝɔɫ, ɔɘɘɟəəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ, ɏɔɛɑɜɖɚɌɏɟɗɫɢɔɫ ɖɜɚɎɔ, 

ɛɚɗɔɩəɐɚɖɜɔəəɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ, ɜɑɏɑəɑɜɌɞɚɜəɚ-ɛɗɌɝɞɔɣɑɝɖɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ, əɌɜɟɤɑəɔɫ 

ɩɗɑɖɞɜɚɘɌɏəɔɞəɚɏɚ ɏɚɘɑɚɝɞɌɓɌ, ɠɟəɖɢɔɚəɌɗɨəɌɫ ɐɔɝɝɔɘɘɑɞɜɔɫ ɘɑɒɛɚɗɟɤɌɜəɧɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ, 

ɐɑɝɔəɡɜɚəɚɓ, ɛɝɔɡɚɩɘɚɢɔɚəɌɗɨəɚɑ əɌɛɜɫɒɑəɔɑ, ɘɑɞɑɚɛɌɞɔɫ [10]. 

ȮɧɫɎɗɑəəɧɑ ɝɑɓɚəəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɖɌɜɐɔɚɜɑɝɛɔɜɌɞɚɜəɚɕ 

ɝɔɝɞɑɘɧ ɟ ɎɚɑəəɚɝɗɟɒɌɥɔɡ Ɏ Ȭɜɖɞɔɣɑɝɖɚɕ ɓɚəɑ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɛɚɓɎɚɗɫɪɞ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ 

ɚɢɑəɔɞɨ ɡɌɜɌɖɞɑɜ ɖɚɘɛɑəɝɌɞɚɜəɚ-ɛɜɔɝɛɚɝɚɍɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ ɚɜɏɌəɔɓɘɌ əɌ ɎɚɓɐɑɕɝɞɎɔɑ 

ɩɖɝɞɜɑɘɌɗɨəɧɡ ɠɌɖɞɚɜɚɎ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔ ɚɝɚɍɑəəɚɝɞɑɕ Ɏɚɑəəɚɕ ɝɗɟɒɍɧ. 

ɀɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɖɌɜɐɔɚɜɑɝɛɔɜɌɞɚɜəɚɕ ɝɔɝɞɑɘɧ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɔɞ ɚɞ 

ɚɝɚɍɑəəɚɝɞɑɕ ɛɜɔɜɚɐəɚ-ɖɗɔɘɌɞɔɣɑɝɖɔɡ ɟɝɗɚɎɔɕ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔ Ɏɜɑɘɑəɔ ɏɚɐɌ ð Ɏ ɡɚɗɚɐəɧɑ 

ɝɑɓɚəɧ ɏɚɐɌ ɎɚɓɜɌɝɞɌɑɞ əɌɛɜɫɒɑəɔɑ Ɏ ɐɑɫɞɑɗɨəɚɝɞɔ ɐɧɡɌɞɑɗɨəɚɕ ɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘ, 

ɟɘɑəɨɤɌɪɞɝɫ ɔɡ ɠɟəɖɢɔɚəɌɗɨəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ [11]. Ȯ əɌɣɌɗɨəɧɕ ɛɑɜɔɚɐ ɌɐɌɛɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɖ 

ɡɚɗɚɐəɚɘɟ ɝɑɓɚəɟ ɏɚɐɌ ɟ ɎɚɑəəɚɝɗɟɒɌɥɔɡ ɝəɔɒɑəɧ ɛɚɖɌɓɌɞɑɗɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɏɌɓɚɚɍɘɑəɌ, 

ɠɔɓɔɣɑɝɖɌɫ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɝɞɨ, ɟɎɑɗɔɣɑəɧ ȽȬȰ ɔ ɃȽȽ, əɌɍɗɪɐɌɑɞɝɫ ɛɜɔɓəɌɖɔ ɛɑɜɑɏɜɟɓɖɔ ɛɜɌɎɧɡ 

ɚɞɐɑɗɚɎ ɝɑɜɐɢɌ [12]. Ȯ əɌɣɌɗɨəɧɕ ɛɑɜɔɚɐ ɌɐɌɛɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɖ ɞɑɛɗɚɘɟ ɝɑɓɚəɟ ɏɚɐɌ ɟ 

ɎɚɑəəɚɝɗɟɒɌɥɔɡ Ɏ ɟɝɗɚɎɔɫɡ ɖɜɌɕəɑɏɚ ȽɑɎɑɜɌ ɛɚəɔɒɑəɧ ɝɑɜɐɑɣəɧɕ Ɏɧɍɜɚɝ  ɔ ȸȺȶ, ɛɚɎɧɤɑəɧ ȰȬȰ, 

ɘɔəɟɞəɧɕ ɚɍɦɑɘ ɐɧɡɌəɔɫ, ɛɚɞɜɑɍɗɑəɔɑ ɖɔɝɗɚɜɚɐɌ ɔ Ɏɧɐɑɗɑəɔɑ ɟɏɗɑɖɔɝɗɚɏɚ ɏɌɓɌ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ əɌ 

ɛɜɚɞɫɒɑəɔɔ ɡɚɗɚɐəɚɏɚ ɛɑɜɔɚɐɌ ɏɚɐɌ ɠɟəɖɢɔɚəɌɗɨəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɝɔɝɞɑɘɧ Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ 

ɛɚɝɞɑɛɑəəɚ ɎɚɓɜɌɝɞɌɪɞ, Ɍ ɝɔɝɞɑɘɧ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ð ɝəɔɒɌɪɞɝɫ [11,13]. 

Ȼɚ əɌɤɑɘɟ ɘəɑəɔɪ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɚɍɜɌɞɔɞɨ ɎəɔɘɌəɔɑ əɌ ɝɚɢɔɌɗɨəɧɑ ɠɌɖɞɚɜɧ, ɝɎɫɓɌəəɧɑ ɝ 

ɝɑəɝɚɜəɚɕ ɐɑɛɜɔɎɌɢɔɑɕ ɔ ɝɚɢɔɌɗɨəɚɕ ɐɑɌɐɌɛɞɌɢɔɔ ɎɚɑəəɚɝɗɟɒɌɥɔɡ, ɚɍɟɝɗɚɎɗɑəəɧɡ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɕ ɔɓɚɗɫɢɔɑɕ ɔ ɚɏɜɌəɔɣɑəɔɫɘɔ Ɏ ɚɞəɚɤɑəɔɔ ɛɜɔɎɧɣəɧɡ ɛɚɞɜɑɍəɚɝɞɑɕ ɔ ɚɖɜɟɒɑəɔɫ, 

ɎɖɗɪɣɌɫ ɝɑɘɨɪ. 

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɝɌəɔɞɌɜəɚ-ɛɜɚɞɔɎɚɩɛɔɐɑɘɔɣɑɝɖɔɑ (ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɑ) ɘɑɜɚɛɜɔɫɞɔɫ Ɏ ɛɟəɖɞɌɡ 

ɛɚɝɞɚɫəəɚɕ ɐɔɝɗɚɖɌɢɔɔ Ɏɚɕɝɖ əɌɢɑɗɑəɧ əɌ ɛɜɚɠɔɗɌɖɞɔɖɟ: 

-ɡɚɗɚɐɚɎɧɡ ɛɚɜɌɒɑəɔɕ (ɎɖɗɪɣɌɫ ɛɑɜɑɚɡɗɌɒɐɑəɔɫ ɔ ɚɍɘɚɜɚɒɑəɔɫ); 

-Ɏɔɜɟɝəɧɡ ɓɌɍɚɗɑɎɌəɔɕ Ɏɑɜɡəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ (ȺȼȮȴ); 

-əɑɝɛɑɢɔɠɔɣɑɝɖɔɡ ɛəɑɎɘɚəɔɕ ɔ ɍɜɚəɡɔɞɚɎ; 

-ɛɔɥɑɎɧɡ ɔəɞɚɖɝɔɖɌɢɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɛɜɚɐɚɗɒɔɞɑɗɨəɧɘ ɡɜɌəɑəɔɑɘ ɖɚəɝɑɜɎɔɜɚɎɌəəɧɡ 

ɛɜɚɐɟɖɞɚɎ; 

-ɏɔɛɚɎɔɞɌɘɔəɚɓɚɎ ɔ ɘɔɖɜɚɩɗɑɘɑəɞɚɓɚɎ, Ɍ ɞɌɖɒɑ ɐɔɝɍɌɖɞɑɜɔɚɓɚɎ; 
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-ɏɔɛɚɖɔəɑɓɔɔ ɔ ɏɔɛɚɐɔəɌɘɔɔ; 

-ɞɚɖɝɔɖɚ-Ɍɗɗɑɜɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɝɚɝɞɚɫəɔɕ, Ɏ ɞ.ɣ. ɝɎɫɓɌəəɧɡ ɝ ɞɔɛɚɎɧɘɔ ɐɗɫ ɜɌɕɚəɚɎ 

Ȭɜɖɞɔɖɔ ɟɖɟɝɌɘɔ əɌɝɑɖɚɘɧɡ; 

-ɝəɔɒɑəɔɫ əɑɝɛɑɢɔɠɔɣɑɝɖɚɕ ɜɑɓɔɝɞɑəɞəɚɝɞɔ ɔ ɔɘɘɟəɔɞɑɞɌ ɚɜɏɌəɔɓɘɌ ɎɚɑəəɚɝɗɟɒɌɥɔɡ; 

-ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɔɡ ɛɚɜɌɒɑəɔɕ (ɓɌɍɚɗɑɎɌəɔɕ, ɝɚɝɞɚɫəɔɕ), ɝɎɫɓɌəəɧɡ ɝ ɔəɝɚɗɫɢɔɑɕ, ɎɖɗɪɣɌɫ 

ɚɞɜɌɒɌɪɥɔɑ ɝɎɚɕɝɞɎɌ ɝəɑɏɚɎɚɏɚ ɛɚɖɜɚɎɌ, ɔ ɏɔɛɚɎɔɞɌɘɔəɚɓɌɘɔ Ȭ ɔ Ȯ1. 

Ⱥɝɚɍɟɪ ɌɖɞɟɌɗɨəɚɝɞɨ ɛɜɔɚɍɜɑɞɌɑɞ ɛɜɚɠɔɗɌɖɞɔɖɌ ɓɌɍɚɗɑɎɌəɔɕ ɎɚɑəəɚɝɗɟɒɌɥɔɡ, ɔɝɛɚɗəɫɪɥɔɡ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɑ ɚɍɫɓɌəəɚɝɞɔ Ɏ ɜɌɕɚəɌɡ ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ, ɣɞɚ ɛɜɑɐɟɝɘɌɞɜɔɎɌɑɞ 

-ɜɌɓɜɌɍɚɞɖɟ ɔ ɛɚɝɞɌəɚɎɖɟ əɌ ɝəɌɍɒɑəɔɑ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɏɔɏɔɑəɔɣɑɝɖɔɡ ɖɚɘɛɗɑɖɞɚɎ, 

əɌɛɜɌɎɗɑəəɧɡ əɌ ɛɜɚɠɔɗɌɖɞɔɖɟ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɕ; 

-ɠɚɜɘɔɜɚɎɌəɔɑ ɔəɠɜɌɝɞɜɟɖɞɟɜɧ ɚɡɜɌəɧ ɓɐɚɜɚɎɨɫ ɎɚɑəəɚɝɗɟɒɌɥɔɡ; 

-ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɎɔɞɌɘɔəɔɓɌɢɔɪ; 

-ɝɚɓɐɌəɔɑ ɟɝɗɚɎɔɕ Ɏɧɝɚɖɚɏɚ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ.  

ȳɌɖɗɪɣɑəɔɑ: ȻɜɚɍɗɑɘɌ Ɏɗɔɫəɔɫ ɖɗɔɘɌɞɚɏɑɚɏɜɌɠɔɣɑɝɖɔɡ ɟɝɗɚɎɔɕ ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ əɌ 

ɚɜɏɌəɔɓɘ ɣɑɗɚɎɑɖɌ, əɑɝɘɚɞɜɫ əɌ əɌɖɚɛɗɑəəɧɑ ɝɎɑɐɑəɔɫ ɛɚ ɔɝɝɗɑɐɚɎɌəɔɪ ɚɝəɚɎəɧɡ ɛɟɞɑɕ 

ɛɜɔɝɛɚɝɚɍɗɑəɔɫ ɚɜɏɌəɔɓɘɌ ɣɑɗɚɎɑɖɌ ɖ ɖɗɔɘɌɞɔɣɑɝɖɔɘ ɟɝɗɚɎɔɫɘ ɛɚɗɫɜəɧɡ ɜɌɕɚəɚɎ, ɛɜɚɐɚɗɒɌɑɞ 

ɚɝɞɌɎɌɞɨɝɫ ɌɖɞɟɌɗɨəɚɕ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɚɕ ɘɑɐɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɛɜɚɍɗɑɘɚɕ ɐɗɫ 

Ɏɚɑəəɚɕ ɘɑɐɔɢɔəɧ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ əɌ ȶɜɌɕəɑɘ ȽɑɎɑɜɑ Ɏ ɛɜɚɢɑɝɝɑ ɌɐɌɛɞɌɢɔɔ ɖ ɟɝɗɚɎɔɫɘ 

ɔɓɘɑəɔɎɤɑɕɝɫ ɝɜɑɐɧ ɚɜɏɌəɔɓɘ ɎɚɑəəɚɝɗɟɒɌɥɔɡ ɛɜɑɞɑɜɛɑɎɌɑɞ ɓəɌɣɔɞɑɗɨəɧɑ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ 

ɛɑɜɑɝɞɜɚɕɖɔ, ɛɚɩɞɚɘɟ ɞɚɗɨɖɚ ɝɎɚɑɎɜɑɘɑəəɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɠɟəɖɢɔɕ ɚɜɏɌəɔɓɘɌ əɌ 

əɚɎɧɕ ɌɐɌɛɞɌɢɔɚəəɧɕ ɟɜɚɎɑəɨ ɚɍɑɝɛɑɣɔɎɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɍɚɗɑɑ ɝɚɎɑɜɤɑəəɚɏɚ ɛɜɔɝɛɚɝɚɍɗɑəɔɫ ɖ 

əɚɎɧɘ ɟɝɗɚɎɔɫɘ ɝɜɑɐɧ ɚɍɔɞɌəɔɫ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɛɜɔ ɜɑɓɖɚɕ ɝɘɑəɑ ɛɜɔɎɧɣəɧɡ ɖɗɔɘɌɞɔɣɑɝɖɔɡ ɟɝɗɚɎɔɕ ɔɡ 

ɍɚɗɨɤɑɕ ɖɚəɞɜɌɝɞəɚɝɞɔ, ɟ ɎɚɑəəɚɝɗɟɒɌɥɔɡ ɛɜɚɔɝɡɚɐɫɞ ɓəɌɣɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ 

ɝɚɝɞɚɫəɔɫ ɚɜɏɌəɔɓɘɌ. Ȼɜɔ ɩɞɚɘ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ əɌ ɚɜɏɌəɔɓɘ ɚɖɌɓɧɎɌɪɞ əɑ ɝɞɚɗɨɖɚ 

ɘɑɞɑɚɜɚɗɚɏɔɣɑɝɖɔɑ ɩɗɑɘɑəɞɧ, ɚɍɜɌɓɟɪɥɔɑ ɛɚɏɚɐɟ, ɖɌɖ ɍɧ ɔəɞɑəɝɔɎəɧ ɚəɔ əɔ ɍɧɗɔ, ɝɖɚɗɨɖɚ ɔɡ ɜɑɓɖɔɑ 

ɖɚɗɑɍɌəɔɫ ɔ ɍɧɝɞɜɌɫ ɝɘɑəɌ. ȰɚɖɌɓɌəɚ, ɣɞɚ ɞɑɜɜɔɞɚɜɔɫ ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ ɚɞəɚɝɔɞɝɫ ɖ ɏɔɛɚɖɚɘɠɚɜɞəɚɕ 

ɐɗɫ ɓɐɚɜɚɎɨɫ ɣɑɗɚɎɑɖɌ, ɎɧɜɌɒɑəəɧɘ əɌɛɜɫɒɑəɔɑɘ ɌɐɌɛɞɌɢɔɚəəɧɡ ɛɜɔɝɛɚɝɚɍɔɞɑɗɨəɧɡ ɝɔɝɞɑɘ 

ɚɜɏɌəɔɓɘɌ ɎɚɑəəɚɝɗɟɒɌɥɔɡ, ɛɜɔɍɧɎɤɑɏɚ Ɏ ɩɞɚɞ ɖɗɔɘɌɞɚɏɑɚɏɜɌɠɔɣɑɝɖɔɕ ɜɌɕɚə ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ 

ɛɜɚɡɚɒɐɑəɔɫ ɝɗɟɒɍɧ, ɝ ɛɚɝɞɑɛɑəəɚɕ ɐɗɔɞɑɗɨəɚɕ ɛɚ Ɏɜɑɘɑəɔ ɖɚɘɛɑəɝɌɢɔɑɕ. Ȯ ɟɝɗɚɎɔɫɡ ɔɓɘɑəɔɎɤɑɕɝɫ 

Ɏəɑɤəɑɕ ɝɜɑɐɧ ɛɚɐ Ɏɗɔɫəɔɑɘ ɜɌɓɐɜɌɒɌɪɥɑɏɚ ɖɗɔɘɌɞɌ ɝɑɎɑɜəɧɡ ɤɔɜɚɞ, Ɏ ɛɜɚɢɑɝɝɑ ɌɐɌɛɞɌɢɔɔ 

ɛɜɚɔɝɡɚɐɔɞ ɛɑɜɑɝɞɜɚɕɖɌ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ ɚɜɏɌəɔɓɘɌ ɣɑɗɚɎɑɖɌ ɖ əɚɎɧɘ ɟɝɗɚɎɔɫɘ 

Ɏəɑɤəɑɕ ɝɜɑɐɧ, ɖɚɞɚɜɌɫ ɚɞɗɔɣɌɑɞɝɫ ɜɌɓɗɔɣəɚɕ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɢɑəɚɕ. ȾɌɖ, ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ 

ɜɫɐɑ ɝɗɟɣɌɑɎ ɐɑɕɝɞɎɔɑ ɖɗɔɘɌɞɔɣɑɝɖɔɡ ɜɌɓɐɜɌɒɔɞɑɗɑɕ əɌ ɚɜɏɌəɔɓɘ ɎɚɑəəɚɝɗɟɒɌɥɔɡ ɫɎɗɫɪɞɝɫ 

ɝɎɑɜɡɝɔɗɨəɧɘɔ, ɣɞɚ ɎɧɓɧɎɌɑɞ ɛɑɜɑəɌɛɜɫɒɑəɔɑ ɔ ɝɜɧɎ ɌɐɌɛɞɌɢɔɚəəɧɡ ɛɜɚɢɑɝɝɚɎ. 
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ȶȷȴȹȴɃȱȽȶȴȱ ȬȽȻȱȶȾɇ ɁȼȺȹȴɃȱȽȶȺȯȺ ȮȺȽȻȬȷȱȹȴɋ ȿ ȸȿȲɃȴȹ ȸȺȷȺȰȺȯȺ ȮȺȳȼȬȽȾȬ Ƚ 

ȸȱȾȬȭȺȷȴɃȱȽȶȴȸ ȽȴȹȰȼȺȸȺȸ 

 

ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ1, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ: Ⱥɒɔɜɑəɔɑ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɎɌɒəɑɕɤɔɡ ɛɜɚɍɗɑɘ XXI ɎɑɖɌ, ɖɚɞɚɜɟɪ əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ 

əɌɓɧɎɌɪɞ ɏɗɚɍɌɗɨəɚɕ çɛɌəɐɑɘɔɑɕè. ȳɌ ɛɚɝɗɑɐəɔɑ ɞɜɔ ɐɑɝɫɞɔɗɑɞɔɫ Ɏ əɑɝɖɚɗɨɖɚ ɜɌɓ ɎɚɓɜɚɝɗɌ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɚɒɔɜɑəɔɫ ɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɝɜɑɐɔ ɗɔɢ ɘɚɗɚɐɚɏɚ ɔ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ. ȾɑɝəɌɫ 

ɎɓɌɔɘɚɝɎɫɓɨ ɝ ɡɜɚəɔɣɑɝɖɔɘ ɎɚɝɛɌɗɑəɔɑɘ ɞɚɗɨɖɚ ɟɝɟɏɟɍɗɫɑɞ ɛɜɚɏəɚɓ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɐɌəəɚɕ 

ɛɌɞɚɗɚɏɔɔ. Ȼɚɝɗɑɐəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɛɚɗɚɒɔɞɑɗɨəɚɑ Ɏɗɔɫəɔɑ ɘɑɗɌɞɚəɔəɌ əɌ 

ɝəɔɒɑəɔɑ ɎɑɝɌ ɔ ɜɌɓɎɔɞɔɫ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, Ɍ ɞɌɖɒɑ ɝəɔɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ 

ɛɜɔ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ.Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɔɓɗɚɒɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɐəɚɢɑəɞɜɚɎɚɏɚ ɚɍɝɑɜɎɌɢɔɚəəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɑ əɌ ɍɌɓɑ ɖɗɔəɔɖɔ Ɏɚɑəəɚ-ɛɚɗɑɎɚɕ ɞɑɜɌɛɔɔ ȮȸɑɐȬ ɔɘ. Ƚ. ȸ. ȶɔɜɚɎɌ. Ȱɗɫ ɔɓɟɣɑəɔɫ 

ɖɗɔəɔɣɑɝɖɔɡ ɌɝɛɑɖɞɚɎ ɞɑɣɑəɔɫ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɟ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ 

ɘɑɞɌɍɚɗɔɣɑɝɖɔɘ ɝɔəɐɜɚɘɚɘ ɍɧɗɚ ɚɞɚɍɜɌəɚ 98 ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ, ɛɚɝɗɑ ɣɑɏɚ ɚəɔ ɍɧɗɔ 

ɝɞɜɌɞɔɠɔɢɔɜɚɎɌəɧ əɌ 2 ɏɜɟɛɛɧ: ɖɚəɞɜɚɗɨəɌɫ ð ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɑ ɔ ɔɝɝɗɑɐɟɑɘɌɫ ð ɛɌɢɔɑəɞɧ ɝ 

ɘɑɞɌɍɚɗɔɣɑɝɖɔɘ ɝɔəɐɜɚɘɚɘ. Ȯ ɐɌɗɨəɑɕɤɑɘ, ɚɍɑɔɘ ɏɜɟɛɛɌɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚ- ɔ 

ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔəɞɑɜɗɑɕɖɔəɚɎ, ɘɑɞɌɍɚɗɔɞɚɎ ɘɑɗɌɞɚəɔəɌ, ɛɜɚɎɑɐɑəɧ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɔ 

ɚɍɥɑɖɗɔəɔɣɑɝɖɔɕ ɌəɌɗɔɓɧ ɖɜɚɎɔ, ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ 

ɞɚɗɥɔəɧ ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɘɑɒɐɟ ɔɝɝɗɑɐɟɑɘɧɘɔ 

ɛɚɖɌɓɌɞɑɗɫɘɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɐɎɟɖɜɌɞəɚɑ ɝəɔɒɑəɔɑ ɟɜɚɎəɫ 6-ȽȺȸȾ, ɝɖɜɧɞɚɑ, ɘɑɐɗɑəəɚ 

ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɑ ɎɚɝɛɌɗɑəɔɑ, ɛɚɐɞɎɑɜɒɐɑəəɚɑ ɞɜɑɡɖɜɌɞəɧɘ ɝəɔɒɑəɔɑɘ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɢɔɞɚɖɔəɚɎ, ɤɑɝɞɔɖɜɌɞəɧɘ ɛɚɎɧɤɑəɔɑɘ Ƚȼȭ ɔ ɣɑɞɧɜɬɡɖɜɌɞəɧɘ ɛɚɎɧɤɑəɔɑɘ ɟɜɚɎəɫ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɢɔɞɚɖɔəɚɎ, Ɍ ɞɌɖɒɑ ɌɖɞɔɎəɧɕ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɟ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ 

ɘɑɞɌɍɚɗɔɣɑɝɖɔɘ ɝɔəɐɜɚɘɚɘ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɘɔ ɘɟɒɣɔəɌɘɔ ɞɚɕ ɒɑ ɎɚɓɜɌɝɞəɚɕ 

ɖɌɞɑɏɚɜɔɔ. ȰɌəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɐɞɎɑɜɒɐɌɪɞ ɏɔɛɚɞɑɓɟ ɚ əɌɗɔɣɔɔ ɟ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ 

ɘɑɞɌɍɚɗɔɣɑɝɖɔɘ ɝɔəɐɜɚɘɚɘ ɝɖɜɧɞɚɏɚ Ɏɫɗɚɞɑɖɟɥɑɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɌɖɞɔɎəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ, ɖɚɞɚɜɧɑ ɝɚɛɜɫɒɑəɧ ɝɚ ɝəɔɒɑəɔɑɘ ɩɖɝɛɜɑɝɝɔɔ ɘɑɗɌɞɚəɔəɌ Ɏ ɚɜɏɌəɔɓɘɑ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: Ɍɞɑɜɚɝɖɗɑɜɚɓ, ɘɑɗɌɞɚəɔə, ɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɝɔəɐɜɚɘ, ɚɒɔɜɑəɔɑ, ɡɜɚəɔɣɑɝɖɚɑ 

ɎɚɝɛɌɗɑəɔɑ, ɢɔɞɚɖɔəɧ, 6-ȽȺȸȾ 

 

Antyukhin M.A. , Partzernyak A.S.  

 

CLINICAL ASPECTS OF CHRONIC INFLAMMATION IN YOUNG MEN WITH METABOLIC SYNDROME 

 

S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  

 

Resume: Ob esity is one of the most important problems of the 21st century, which some authors call a 

global "pandemic". Over the past three decades, the prevalence of obesity and atherosclerosis among 

young and middle -aged people has increased several times. The clo se relationship with chronic inflammation 

only aggravates the prognosis for patients with this pathology. Recent studies have demonstrated the positive 

effect of melatonin on weight loss and the development of atherosclerosis, as well as a decrease in the 

intensity of the inflammatory process in various diseases. This article presents the results of a single -center 

observational study based on the military field therapy clinic of the V.I. S. M. Kirov. To study the clinical aspects 

of the course of chronic i nflammation in young men with metabolic syndrome, 98 young men were selected, 

after which they were stratified into 2 groups: control - practically healthy and studied - patients with 

metabolic syndrome. Subsequently, both groups underwent a study of pro - and anti -inflammatory interleukins, 

melatonin metabolites, biochemical and general clinical blood tests, duplex scanning of the carotid arteries 

to determine the thickness of the intima -media complex. According to the results of the correlation analysis 

be tween the studied parameters, a twofold decrease in the level of 6 -SOMT, a latent, slowly progressive 

inflammation, confirmed by a threefold decrease in anti -inflammatory cytokines, a sixfold increase in CRP and 

a fourfold increase in the level of proinfla mmatory cytokines, as well as an active atherosclerotic process in 

young men with in comparison with practically healthy men of the same age category. These results confirm 

the hypothesis that young men with metabolic syndrome have a latent slow inflammato ry process and active 

atherosclerosis, which are associated with a decrease in the expression of melatonin in the body.  
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ȮɎɑɐɑəɔɑ.ȸɑɞɌɍɚɗɔɣɑɝɖɔɕ ɝɔəɐɜɚɘ (ȸȽ) ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɝɌɘɧɡ ɌɖɞɟɌɗɨəɧɡ ɞɑɘ ɝɚɎɜɑɘɑəəɚɕ 

ɘɑɐɔɢɔəɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ, ȽɄȬ ɔ ɘəɚɏɔɡ ɐɜɟɏɔɡ ɜɌɓɎɔɞɧɡ ɝɞɜɌə [1]. ȰɌəəɌɫ ɛɌɞɚɗɚɏɔɫ Ɏɡɚɐɔɞ Ɏ 

ɚɍɗɌɝɞɨ ɔəɞɑɜɑɝɚɎ ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚɣɞɔ Ɏɝɑɡ əɌɛɜɌɎɗɑəɔɕ ɘɑɐɔɢɔəɧ, ɚɐəɌɖɚ ɚəɌ ɚɝɚɍɚ ɚɍɝɟɒɐɌɑɘɌ 

ɝɜɑɐɔ ɖɌɜɐɔɚɗɚɏɚɎ, ɩəɐɚɖɜɔəɚɗɚɏɚɏɚɎ, ɏɌɝɞɜɚɩəɞɑɜɚɗɚɏɚɎ, ɏɑɛɌɞɚɗɚɏɚɎ ɔ ɡɔɜɟɜɏɚɎ [2]. Ȯ ȼɚɝɝɔɔ, 

ɝɚɏɗɌɝəɚ ɖɜɔɞɑɜɔɫɘ Ȯɝɑɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ (ȮȺȳ), ȸȽ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɟ 18,6% 

ɘɟɒɣɔə ɐɚ 40 ɗɑɞ ɔ ɟ 44,4% ɘɟɒɣɔə ɚɞ 40 ɐɚ 55 ɗɑɞ, Ɍ ɟ ɒɑəɥɔə ȸȽ ɎɝɞɜɑɣɌɑɞɝɫ ɟ 7,3% ɐɚ 40 ɗɑɞ ɔ ɟ 20,8% Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 40 ɐɚ 55 ɗɑɞ [3]. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɘɑɞɌ-ɌəɌɗɔɓɌ 11 ɛɜɚɝɛɑɖɞɔɎəɧɡ ȱɎɜɚɛɑɕɝɖɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɎɖɗɪɣɌɪɥɔɡ 6156 ɘɟɒɣɔə ɔ 5356 ɒɑəɥɔə ɍɑɓ ɐɔɌɍɑɞɌ Ɏ ɎɚɓɜɌɝɞɑ ɝ 30 ɐɚ 89 ɗɑɞ, ɍɧɗɚ 

ɎɧɫɎɗɑəɚ, ɣɞɚ ȸȽ ɎɝɞɜɑɣɌɑɞɝɫ ɟ 15% ɑɎɜɚɛɑɕɢɑɎ ɔ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɝɘɑɜɞɔ ɚɞ Ɏɝɑɡ ɛɜɔɣɔə ɔ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ (ȽȽȳ) əɌ ɛɜɚɞɫɒɑəɔɔ 8,8 ɗɑɞ əɌɍɗɪɐɑəɔɫ ɍɧɗ Ɏɧɤɑ ɟ ɗɔɢ ɝ ȸȽ, ɣɑɘ ɍɑɓ əɑɏɚ 

[4].  

ȿ ɛɌɢɔɑəɞɚɎ ɝ ȸȽ ɚɞɘɑɣɌɑɞɝɫ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ȽȽȳ ɔ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ 

(ȴȭȽ) Ɏ ɣɌɝɞəɚɝɞɔ. Ȯ əɑɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɝɚɚɍɥɌɑɞɝɫ ɚ ɝɔɗɨəɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɎɓɌɔɘɚɝɎɫɓɔ 

ɘɑɒɐɟ ȸȽ ɔ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ [5]. ȶɗɌɝɞɑɜɔɓɌɢɔɫ ɌɍɐɚɘɔəɌɗɨəɚɏɚ ɚɒɔɜɑəɔɫ ɝ ɐɎɟɘɫ 

ɔɗɔ ɍɚɗɑɑ ɖɚɘɛɚəɑəɞəɧɘɔ ȸȽ ɍɑɓ ɏɔɛɑɜɏɗɔɖɑɘɔɔ ɛɚɖɌɓɌɗɌ ɟɎɑɗɔɣɑəɔɑ Ɏ 2,5 ɜɌɓɌ (Ɏ ɐɔɌɛɌɓɚəɑ 1,45ð

6,22) ɞɚɗɥɔəɧ ɔəɞɔɘɌ-ɘɑɐɔɌ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɜɌəəɔɘ ɛɚɖɌɓɌɞɑɗɑɘ ɝɟɍɖɗɔəɔɣɑɝɖɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɟɍɖɗɔəɔɣɑɝɖɔɘ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ ɔ ɏɔɛɑɜɏɗɔɖɑɘɔɑɕ 

ɐɌəəɌɫ ɛɌɞɚɗɚɏɔɫ əɌɍɗɪɐɌɗɌɝɨ Ɏ 6 ɜɌɓ ɣɌɥɑ (Ɏ ɐɔɌɛɌɓɚəɑ 2,64ð11,8) [6]. ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ 

ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɏɔɛɑɜɏɗɔɖɑɘɔɫ əɌ ɠɚəɑ ɌɍɐɚɘɔəɌɗɨəɚɏɚ ɚɒɔɜɑəɔɫ ɔɘɑɑɞ 

ɛɜɫɘɟɪ ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ ɝ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɑɘ ȴȭȽ ɟ ɒɑəɥɔə, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ əɔɓɖɔɕ ɟɜɚɎɑəɨ 

ɗɔɛɚɛɜɚɞɑɔəɚɎ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ (ȷȻȮȻ) əɌ ɠɚəɑ ɌɍɐɚɘɔəɌɗɨəɚɏɚ ɚɒɔɜɑəɔɫ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɝɔɗɨəɧɘ 

ɛɜɑɐɔɖɞɚɜɚɘ ɜɌɓɎɔɞɔɫ ɔ ɞɫɒɑɝɞɔ ȴȭȽ ɟ ɘɟɒɣɔə [7]. ȬɍɐɚɘɔəɌɗɨəɚɑ ɚɒɔɜɑəɔɑ ɍɑɓ ɐɚɛɚɗəɔɞɑɗɨəɧɡ 

ɖɜɔɞɑɜɔɑɎ ȸȽ ɟɎɑɗɔɣɔɎɌɑɞ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɕ ɜɔɝɖ ɞɚɗɨɖɚ ɟ ɘɟɒɣɔə [8].  

ȹɌ ɠɚəɑ ȸȽ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɜɌɓɎɔɎɌɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɕ Ɍɞɑɜɚɝɖɗɑɜɚɓ. ȺɖɝɔɐɌɞɔɎəɧɕ 

ɝɞɜɑɝɝ ɔɏɜɌɑɞ ɖɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ ɔəɔɢɔɌɢɔɔ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɐɌəəɚɏɚ ɛɜɚɢɑɝɝɌ [9]. Ȯ ɜɑɓɟɗɨɞɌɞɑ 

ɜɑɌɖɢɔɕ, ɖɌɞɌɗɔɓɔɜɟɑɘɧɡ əɔɖɚɞɔəɌɘɔɐɌɐɑəɔəɐɔəɟɖɗɑɚɞɔɐɠɚɝɠɌɞ-ɚɖɝɔɐɌɓɚɕ (ȹȬȰɀH-ɚɖɝɔɐɌɓɚɕ) 

ɚɍɜɌɓɟɪɞɝɫ ɌɖɞɔɎəɧɑ ɠɚɜɘɧ ɖɔɝɗɚɜɚɐɌ (Ȭɀȶ), Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɩəɐɚɞɑɗɔɔ ɝɚɝɟɐɚɎ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ȸȽ 

ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ ɛɚɎɧɤɑəəɌɫ ɩɖɝɛɜɑɝɝɔɫ ɠɌɏɚɢɔɞɌɜəɧɡ ȹȬȰɀH-ɚɖɝɔɐɌɓ ɝ ɛɌɜɌɗɗɑɗɨəɧɘ 

ɛɚɎɧɤɑəɔɑɘ ɟɜɚɎəɫ ɚɖɔɝɗɔɞɑɗɨəɚ-ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɡ ɠɚɜɘ ɗɔɛɚɛɜɚɞɑɔəɚɎ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ (ȷȻȹȻ) 

(ox-LDL) ɔəɐɟɢɔɜɟɪɥɔɡ ɚɍɜɌɓɚɎɌəɔɑ ɛɑəɔɝɞɧɡ ɖɗɑɞɚɖ ɔ ɟɎɑɗɔɣɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ ɔəɞɔɘɧ-ɘɑɐɔɌ Ɏ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɫɡ, ɣɞɚ ɘɚɒɑɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ ɜɌəəɑɘ ɜɌɓɎɔɞɔɔ ɝɟɍɖɗɔəɔɣɑɝɖɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɛɜɔ 

ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ [9]. ȭɧɗɚ ɞɌɖɒɑ ɚɍəɌɜɟɒɑəɚ, ɣɞɚ ɛɜɔ ȸȽ ȷȻȮȻ ɚɍɗɌɐɌɪɞ ɍɚɗɑɑ əɔɓɖɚɕ 

ɌəɞɔɚɖɝɔɐɌəɞəɚɕ ɝɛɚɝɚɍəɚɝɞɨɪ [10].  

ȻɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɚɑ ɔ ɌəɞɔɚɖɝɔɐɌəɞəɚɑ ɐɑɕɝɞɎɔɑ ɘɑɗɌɞɚəɔəɌ ɎɓɌɔɘɚɝɎɫɓɌəɚ ɔ ɛɜɚɫɎɗɫɑɞɝɫ 

ɖɌɖ Ɏɚ Ɏəɟɞɜɔɟɞɜɚɍəɚɘ ɛɑɜɔɚɐɑ, ɞɌɖ ɔ Ɏ ɛɑɜɔɚɐɧ ɜɌɓɎɔɞɔɫ ɔ ɝɞɌɜɑəɔɫ. Ȼɜɔɑɘ ɘɑɗɌɞɚəɔəɌ Ɏɚ Ɏɜɑɘɫ 

ɍɑɜɑɘɑəəɚɝɞɔ ɘɚɏɟɞ ɟɘɑəɨɤɔɞɨ ɚɖɔɝɗɔɞɑɗɨəɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɘɚɓɏɌ ɛɗɚɐɌ, ɎɧɓɎɌəəɚɑ ɔɤɑɘɔɑɕ, 

ɟɎɑɗɔɣɔɞɨ ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɚɞɚɘɝɞɎɌ ɛɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɝɚɝɞɚɫəɔɫɡ ɔ ɝəɔɓɔɞɨ ɜɔɝɖɔ ɜɌɓɎɔɞɔɫ 

ɏɔɛɑɜɞɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ Ɏɚ Ɏɓɜɚɝɗɚɘ ɎɚɓɜɌɝɞɑ ɟ ɐɑɞɑɕ. Ȯ ɓɜɑɗɚɘ ɎɚɓɜɌɝɞɑ əɌɜɟɤɑəɔɫ ɎɧɜɌɍɚɞɖɔ 

ɘɑɗɌɞɚəɔəɌ ɚɞɜɔɢɌɞɑɗɨəɚ Ɏɗɔɫɪɞ əɌ ɜɌɓɎɔɞɔɑ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ 

ɝɛɚɝɚɍɝɞɎɟɪɞ ɜɌɓɎɔɞɔɪ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɔ əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌəɔɕ. ȶɜɚɘɑ ɞɚɏɚ, 

əɑɐɌɎəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɖɜɌɕəɑ ɍɗɌɏɚɛɜɔɫɞəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɔɘɑəɑəɔɫ 

ɘɑɗɌɞɚəɔəɌ Ɏ ɖɌɣɑɝɞɎɑ ɌɐɦɪɎɌəɞɌ ɛɜɔ ɗɑɣɑəɔɔ ȹɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ (COVID 19) 

[11,12,13,14]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ȴɓɟɣɔɞɨ ɖɗɔəɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ ɞɑɣɑəɔɫ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɟ ɘɟɒɣɔə 

ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ ɘɑɞɌɍɚɗɔɣɑɝɖɔɘ ɝɔəɐɜɚɘɚɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɍɌɓɑ ɖɗɔəɔɖɔ ɖɌɠɑɐɜɧ Ɏɚɑəəɚ-ɛɚɗɑɎɚɕ 

ɞɑɜɌɛɔɔ ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘ. Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ Ɏ ɛɑɜɔɚɐ ɝ 2019 ɛɚ 2020 

ɏɚɐ. ȷɌɍɚɜɌɞɚɜəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ Ɏ ɢɑəɞɜɌɗɨəɚɕ ɖɗɔəɔɖɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɔ 

ȮȸɑɐȬ ɔɘ. Ƚ.ȸ. ȶɔɜɚɎɌ ɔ Ɏ ɀȯȭȿ ȮȺ çȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɕ əɌɢɔɚəɌɗɨəɧɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ 

ȬɖɌɐɑɘɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ȼɚɝɝɔɕɝɖɚɕ ɌɖɌɐɑɘɔɔ əɌɟɖè. Ȯɝɑɏɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɟɣɌɝɞɎɚɎɌɗɔ 98 

ɣɑɗɚɎɑɖ, ɔɓ ɖɚɞɚɜɧɡ 50 ɗɔɢɌ ɘɟɒɝɖɚɏɚ ɛɚɗɌ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ ȸȽ ɔ 48 ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɑ 

ɘɟɒɣɔəɧ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ. 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏɧɛɚɗəɫɗɚɝɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɩɞɔɣɑɝɖɔɘɔ ɛɜɔəɢɔɛɌɘɔ Ɏɝɑɘɔɜəɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ, ɝ ɛɚɗɟɣɑəɔɫ ɐɚɍɜɚɎɚɗɨəɚɏɚ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɝɚɏɗɌɝɔɫ ɖɌɒɐɚɏɚ 

ɟɣɌɝɞəɔɖɌ ɔ ɚɐɚɍɜɑəəɚ ɜɑɏɔɚəɌɗɨəɧɘ ȹɑɓɌɎɔɝɔɘɧɘ ɉɞɔɣɑɝɖɔɘ ȶɚɘɔɞɑɞɚɘ ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-

ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘ. Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȱɗɫ ɐɚɝɞɔɒɑəɔɫ ɢɑɗɔ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɜɌɍɚɞɧ ɍɧɗ ɛɜɚɔɓɎɑɐɑə ɝɜɌɎəɔɞɑɗɨəɧɕ 

ɌəɌɗɔɓ ɝɠɚɜɘɔɜɚɎɌəəɧɡ Ɏɧɍɚɜɚɖ ɛɚ ɖɚɘɛɗɑɖɝɟ ɔɝɝɗɑɐɟɑɘɧɡ ɛɚɖɌɓɌɞɑɗɑɕ. ȭɧɗɚ ɓɌɠɔɖɝɔɜɚɎɌəɚ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɜɌɓɗɔɣɔɑ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚ Ɏɝɑɘ ɛɌɜɌɘɑɞɜɌɘ. ȻɚɖɌɓɌɞɑɗɨ ȴȸȾ ɟ ɛɌɢɔɑəɞɚɎ 

ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɧ (ȴȸȾ 34,2-35 ɖɏ/ɘ2) ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɎɌɒəɧɑ ɓəɌɣɑəɔɫ, Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɘɔ ɘɟɒɣɔəɌɘɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ (ȴȸȾ 22,6-23 ɖɏ/ɘ2), ɔ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ ɚɒɔɜɑəɔɪ I-II ɝɞɑɛɑəɔ [4].  
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ȰɌɗɑɑ əɑɚɍɡɚɐɔɘɚ ɚɛɜɑɐɑɗɔɞɨ ɝɞɑɛɑəɨ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ, ɐɗɫ ɣɑɏɚ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 

ɝɟɞɚɣəɚɑ ɘɚəɔɞɚɜɔɜɚɎɌəɔɑɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ (ȬȰ).Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ ɐəɑɘ (ȽȬȰ Ȱ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ȸȽ ɝɚɝɞɌɎɔɗɚ 159,6 - 161,3 ɘɘ ɜɞ.ɝɞ, Ɍ əɚɣɨɪ (ȽȬȰ 

ȹ) 149,5 - 155,2 ɘɘ ɜɞ.ɝɞ., ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 1-2 ɝɞɑɛɑəɔ Ȭȯ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɟ 

ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɘɚɗɚɐɧɡ ɘɟɒɣɔə ɍɧɗ əɔɒɑ ɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ əɚɜɘɌɗɨəɧɘ ɓəɌɣɑəɔɫɘ ð 119,6 - 

121,3 ɘɘ ɜɞ. ɝɞ. ɐəɑɘ ɔ 104,2 - 106 ɘɘ ɜɞ.ɝɞ. əɚɣɨɪ. ȬəɌɗɚɏɔɣəɧɑ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ ɍɧɗɔ ɚɞɘɑɣɑəɧ 

ɛɚ ɟɜɚɎəɪ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ. 

Ƚɗɑɐɟɪɥɔɘ ɩɞɌɛɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɖɚɘɛɗɑɖɝəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɟɜɚɎəɫ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ (ɁȽ), ȷȻȮȻ, ɞɜɔɏɗɔɢɑɜɔɐɚɎ (Ⱦȯ), ȷȻȹȻ, ɌɗɌəɔəɌɘɔəɚɞɜɌəɝɠɑɜɌɓɧ (ȬȷȾ), 

ɌɝɛɌɜɞɌɞɌɘɔəɚɞɜɌəɝɠɑɜɌɓɧ (ȬȽȾ), ɔəɝɟɗɔəɌ, ɏɗɪɖɚɓɧ, Ɍ ɞɌɖɒɑ ɜɌɝɣɑɞ ɔəɐɑɖɝɌ 

ɔəɝɟɗɔəɚɜɑɓɔɝɞɑəɞəɚɝɞɔð HOMA -IR. ȴɝɡɚɐɫ ɔɓ ɗɔɞɑɜɌɞɟɜəɚɏɚ ɚɍɓɚɜɌ, ɟ ɗɔɢ ɝ ȸȽ ɛɜɚɔɝɡɚɐɔɞ ɌɖɞɔɎɌɢɔɫ 

ȻȺȷ, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɔəɔɢɔɔɜɟɑɞ Ɏɧɍɜɚɝ ɢɔɞɚɖɔəɚɎ ɖɗɑɞɖɌɘɔ ɩəɐɚɞɑɗɔɫ. ȰɌəəɧɕ ɛɜɚɢɑɝɝ 

ɟɎɑɗɔɣɔɎɌɑɞ ɝɔəɞɑɓ Ƚȼȭ Ɏ ɏɑɛɌɞɚɢɔɞɌɡ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɠɚɜɘɔɜɟɪɥɌɫɝɫ ɔəɝɟɗɔəɚɜɑɓɔɝɞɑəɞəɚɝɞɨ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ȸȽ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ (ɔəɝɟɗɔə 7,3 ð 18,5 ɘɖȱȰ/ɘɗ, 5,5 - 6,1 ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɏɗɪɖɚɓɌ 6,4 - 

6,6 ɘɘɚɗɨ/ɗ, 4,9 - 5,1 ɘɘɚɗɨ/ɗ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, HOMA -IR 5 - 5,4, 1,2 - 1,4 ɝɚɚɞɎɑɞɝɞɎɑəəɚ) Ɏ ɟɝɗɚɎɔɫɡ 

ɚɒɔɜɑəɔɫ ɫɎɗɫɑɞɝɫ ɛɟɝɖɚɎɧɘ ɘɑɡɌəɔɓɘɚɘ ɐɌɗɨəɑɕɤɑɏɚ ɟɎɑɗɔɣɑəɔɫ ɘɌɝɝɧ ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɌɖɞɔɎɌɢɔɔ 

ɗɔɛɚɗɔɓɌ. ȰɌəəɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɛɜɔɎɚɐɫɞ ɖ ɝɟɥɑɝɞɎɑəəɚɘɟ ɔɓɘɑəɑəɔɪ ɗɔɛɔɐɚɏɜɌɘɘɧ 

ɎɝɗɑɐɝɞɎɔɑ ɟɎɑɗɔɣɑəɔɫ Ⱦȯ, ȷȻȹȻ, ɣɞɚ ɔ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȸȽ (Ⱦȯ 2,7 - 2,9 ɘɘɚɗɨ/ɗ, ȷȻȹȻ 4,1 

- 4,2 ɘɘɚɗɨ/ɗ).  

ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ȸȽ, ɚɞɘɑɣɌɗɚɝɨ ɛɚɎɧɤɑəɔɑ ɞɜɌəɝɌɘɔəɌɓ 

ɛɜɔɘɑɜəɚ Ɏ 1,5 ɜɌɓɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ (ȬȷȾ 43,7 - 45,4 ȱȰ/ɗ, Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ 27,6 - 30,1 

ȱȰ/ɗ, ȬȽȾ 47,9 - 50,1 ȱȰ/ɗ, 26,6 - 29,5 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȹɑɝɘɚɞɜɫ əɌ əɑɓəɌɣɔɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɫ ȬȽȾ ɔ ȬȷȾ, 

ɐɌəəɧɑ ɓəɌɣɑəɔɫ əɌ ɠɚəɑ ɏɔɛɑɜɏɗɔɖɑɘɔɔ, əɌɜɟɤɑəɔɕ ɗɔɛɔɐəɚɏɚ ɚɍɘɑəɌ, ɛɚɎɧɤɑəɔɫ ɟɜɚɎəɫ ɝɎɚɍɚɐəɧɡ 

ɒɔɜəɧɡ ɖɔɝɗɚɞ (ȽȲȶ), ɔɘɑɪɥɑɕɝɫ ȴȼ, ɫɎɗɫɪɞɝɫ ɗɌɍɚɜɌɞɚɜəɧɘɔ ɛɜɔɓəɌɖɌɘɔ əɑɌɗɖɚɏɚɗɨəɚɕ ɒɔɜɚɎɚɕ 

ɍɚɗɑɓəɔ ɛɑɣɑəɔ (ȹȬȲȭȻ) ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ. 

ȹɌ ɠɚəɑ ɗɔɛɚɗɔɓɌ ɛɜɚɔɝɡɚɐɔɞ ɟɎɑɗɔɣɑəɔɫ ȽȲȶ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɌɖɞɔɎɌɢɔɔ ɚɖɔɝɗɔɞɑɗɨəɚɏɚ 

ɝɞɜɑɝɝɌ, ɖɚɞɚɜɧɕ ɝɞɔɘɟɗɔɜɟɑɞ ɝɔəɞɑɓ Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ (Ƚȼȭ) ɔ Ɏɧɍɜɚɝ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɔəɞɑɜɗɑɕɖɔəɚɎ. ȰɌɗɑɑ, əɌɘɔ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɔɞɜɌ ɜɫɐɌ ɘɌɜɖɑɜɚɎ ɎɚɝɛɌɗɑəɔɫ - 

ɚɝɞɜɚɠɌɓɚɎɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɎɚɝɛɌɗɑəɔɫ Ƚȼȭ, ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡɔəɞɑɜɗɑɕɖɔəɚɎ(ȴȷ) ð ȴȷ-1, ȴȷ-6, 

ɠɌɖɞɚɜɌ əɑɖɜɚɓɌ ɚɛɟɡɚɗɔ-Ȁ (ɀȹȺ-Ȁ) ɔ ɛɜɚɞɔɎɚɝɛɌɗɔɞɑɗɨəɧɡ ȴȷ-4, ȴȷ-10. ȶɌɖ ɚɞɘɑɣɌɗɚɝɨ ɜɌəɑɑ, ȸȽ 

əɑɜɌɓɜɧɎəɚ ɝɎɫɓɌə ɝ ɡɜɚəɔɣɑɝɖɔɘ ɎɚɝɛɌɗɑəɔɑɘ. ȻɚɎɧɤɑəəɧɕ ɚɍɦɑɘ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɟ ɗɔɢ ɝ ȸȽ, Ɏ 

ɝɜɌɎəɑəɔɔ ɝɚ ɓɐɚɜɚɎɧɘɔ ɘɟɒɣɔəɌɘɔ, ɛɜɔɎɚɐɔɞ ɖ ɔɓɍɧɞɚɣəɚɕ ɝɔɝɞɑɘəɚɕ ɛɜɚɐɟɖɢɔɔ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɢɔɞɚɖɔəɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ ɘɟɒɣɔə ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɧ ɟɜɚɎɑəɨ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɢɔɞɚɖɔəɚɎ ɍɧɗ 

ɛɚɎɧɤɑə ɍɚɗɑɑ ɣɑɘ Ɏ 2,5 ɜɌɓɌ ȴȷ-1 (ȴȷ-1 5,5 - 5,9 ɛɏ/ɘɗ ɟ ɗɔɢ ɝ ȸȽ ɛɜɚɞɔɎ 0,6 - 0,7 ɛɏ/ɘɗ ɐɗɫ ɏɜɟɛɛɧ 

ɖɚəɞɜɚɗɫ), Ɏ 3,5 ɜɌɓɌ ȴȷ-6 (ȴȷ-6 15,2 - 15,6 ɛɏ/ɘɗ ɟ ɗɔɢ ɝ ȸȽ ɛɜɚɞɔɎ 4,2 - 4,6 ɛɏ/ɘɗ ɐɗɫ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ) ɔ 

4,2 ɜɌɓɌ ɀȹȺ-Ȁ (ɀȹȺ-Ȁ 32 - 32,7 ɛɏ/ɘɗ ɟ ɗɔɢ ɝ ȸȽ ɛɜɚɞɔɎ 7,3 - 8 ɛɏ/ɘɗ ɐɗɫ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ) Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ. ȰɌəəɧɑ əɌɜɟɤɑəɔɫ ɞɑɝəɚ ɝɎɫɓɌəɧ ɝ ɟɎɑɗɔɣɑəɔɑɘ ȻȺȷ ɟ ɗɔɢ ɝ ȸȽ, ɖɚɞɚɜɚɑ 

ɛɜɔɎɚɐɔɞ ɖ ɛɚɎɧɤɑəɔɪ ɖɚəɢɑəɞɜɌɢɔɔ Ȭɀȶ, ɔəɔɢɔɔɜɟɪɥɔɡ Ɏəɟɞɜɔɖɗɑɞɚɣəɧɕ ɝɔɏəɌɗɨəɧɕ ɖɌɝɖɌɐ, 

ɖɚɞɚɜɧɕ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɛɚɎɧɤɌɑɞ ɩɖɝɛɜɑɝɝɔɪɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡȴȷ ɔ Ƚȼȭ.  

ȿɜɚɎɑəɨ Ƚȼȭ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ əɌɡɚɐɔɞɝɫ Ɏ ɐɔɌɛɌɓɚəɑ (Ƚȼȭ 6,2 - 6,5 ɏ/ɗ) ɔ ɔɘɑɑɞ 9 ɖɜɌɞəɚɑ 

ɟɎɑɗɔɣɑəɔɑ, Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ (Ƚȼȭ 0,6 - 0,7 ɏ/ɗ), ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ Ɏɧɝɚɖɚɘ ɜɔɝɖɑ 

ȽȽȺ ɟ ɘɟɒɣɔə ɝ ȸȽ.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɔɞɜɌ ȴȷ-4 (2,7 - 3 ɛɏ/ɘɗ) ɔ ȴȷ-10 (9,9 - 10,3 ɛɏ/ɘɗ), Ɏ 3 ɜɌɓɌ ɘɑəɨɤɑ ɟ 

ɗɔɢ ɝ ȸȽ, Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɚɕ (ȴȷ-4 7,3 - 7,6 ɛɏ/ɘɗ, ȴȷ-10 31,2 - 33,5 ɛɏ/ɘɗ), ɣɞɚ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɝəɔɒɑəɔɔ ɛɜɚɞɔɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ ɚɜɏɌəɔɓɘɌ ɟ ɗɔɢ ɝ ȸȽ. Ȼɚɗɟɣɑəəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ 6-ȽȺȸȾ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ, ɛɚɖɌɓɌɗɔ ɐɎɟɖɜɌɞəɚɑ ɝəɔɒɑəɔɑ ɚɍɑɔɡ ɠɜɌɖɢɔɕ (ɐɑəɨ-əɚɣɨ) 

ɟ ɘɚɗɚɐɧɡ ɘɟɒɣɔə ɝ ȸȽ (6-ȽȺȸȾ ɐɑəɨ 624,7 - 671,3 əɏ, 6-ȽȺȸȾ əɚɣɨ 1129 - 1160,2 əɏ), Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ɐɌəəɧɘɔ ɟ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧ ɘɟɒɣɔə ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ (6-ȽȺȸȾ ɐɑəɨ 1324,4 - 1365,3 əɏ, 6-ȽȺȸȾ 

əɚɣɨ 2360,4 - 2411,3 əɏ), ɖɚɞɚɜɧɑ əɑ Ɏɧɡɚɐɔɗɔ ɓɌ ɛɜɑɐɑɗɧ ɜɑɠɑɜɑəɝəɧɡ ɓəɌɣɑəɔɕ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝəɔɒɑəɔɑ ɟɜɚɎəɫ ɘɑɗɌɞɚəɔəɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɌɖɞɔɎɌɢɔɑɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɛɜɚɢɑɝɝɌ, ɚɖɔɝɗɔɞɑɗɨəɚɏɚ ɝɞɜɑɝɝɌ, ɣɞɚ ɎɧɓɧɎɌɑɞ ɟɎɑɗɔɣɑəɔɑ ɞɔɞɜɌ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɢɔɞɚɖɔəɚɎ ɔ Ƚȼȭ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ, ɍɧɗɌ ɛɚɗɟɣɑəɌ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɝɎɫɓɨ ɝɜɑɐəɑɕ ɝɔɗɧ 

ɘɑɒɐɟ ɟɜɚɎəɑɘ 6-ȽȺȸȾ (əɚɣɨ) ɔ Ƚȼȭ (r= -0,69; pÒ0,001). ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɝəɔɒɑəɔɑ ɟɜɚɎəɫ ɘɑɗɌɞɚəɔəɌ ɔ 

ɡɜɚəɔɣɑɝɖɔɕ əɑɌɖɞɔɎəɧɕ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ ɚɞɜɔɢɌɞɑɗɨəɚ Ɏɗɔɫɪɞ əɌ ɟɏɗɑɎɚɐəɧɕ ɔ ɗɔɛɔɐəɧɕ 

ɚɍɘɑə, ɞɑɘ ɝɌɘɧɘ ɝɞɔɘɟɗɔɜɟɫ ɠɚɜɘɔɜɚɎɌəɔɑ ɔəɝɟɗɔəɚɜɑɓɔɝɞɑəɞəɚɝɞɔ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɐɑɍɪɞɚɘ 

ɚɒɔɜɑəɔɫ ɔ ȸȽ. 

ȸȽ ɫɎɗɫɑɞɝɫ ɝɎɚɑɚɍɜɌɓəɧɘ ɖɌɞɌɗɔɓɌɞɚɜɚɘ ɜɌɓɎɔɞɔɫ ȽȽȳ. ȼɌəəɑɑ ɍɧɗɚ ɝɖɌɓɌəɚ, ɣɞɚ 

ɎɝɞɜɑɣɌɑɘɚɝɞɨ ɝɟɍɖɗɔəɔɣɑɝɖɔɡ ɠɚɜɘ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɎɑɜɔɠɔɢɔɜɚɎɌəɧ ɛɜɔ 

ɛɚɘɚɥɔ ɐɟɛɗɑɖɝəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ ɔɓɘɑɜɑəɔɔ Ⱦȶȴȸ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ȸȽ 

ɓɌɠɔɖɝɔɜɚɎɌəɌ Ɏ 6 ɜɌɓ ɍɚɗɨɤɑ. ȭɚɗɨɤɟɪ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɔɏɜɌɑɞ ȺȽ: ɞɌɖ, 

Ɏəɑɖɗɑɞɚɣəɧɑ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɑ ɓɌ ɝɣɑɞ ɚɖɔɝɗɔɞɑɗɨəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɗɔɛɚɛɜɚɞɑɔəɧ ɛɗɌɓɘɧ 

ɔəɔɢɔɔɜɟɪɞ ɘɑɝɞəɧɑ ɔ ɌɐɌɛɞɔɎəɧɑ ɔɘɘɟəəɧɑ ɜɑɌɖɢɔɔ Ɏ ɔəɞɔɘɑ. ȳɌɞɑɘ, ɌɖɞɔɎɔɜɟɪɞɝɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ 

ɖɗɑɞɖɔ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏ ɔəɞɔɘɑ, ɖɚɞɚɜɧɑ ɜɑɌɏɔɜɟɪɞ, ɛɟɞɑɘ ɝɑɖɜɑɢɔɔ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɡɑɘɚɖɔəɚɎ ɔ 

ɢɔɞɚɖɔəɚɎ, ɖɚɞɚɜɧɑ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɌɖɞɔɎɔɜɟɪɞ ɢɔɜɖɟɗɔɜɟɪɥɔɑ ɗɑɕɖɚɢɔɞɧ ɔ ɘɑɝɞəɧɑ ɩəɐɚɞɑɗɔɌɗɨəɧɑ 

ɖɗɑɞɖɔ, ɞɑɘ ɝɌɘɧɘ ɝɛɚɝɚɍɝɞɎɟɫ ɐɌɗɨəɑɕɤɑɘɟ ɛɜɔɎɗɑɣɑəɔɪ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɖɗɑɞɚɖ Ɏ ɔəɞɔɘɟ. 
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ȺɖɔɝɗɔɞɑɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ ɗɔɛɚɛɜɚɞɑɔəɚɎ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ ɚɖɔɝɗɑəəɧɡ ɠɚɝɠɚɗɔɛɔɐɚɎ ɔ 

ɐɜɟɏɔɡ ɗɔɛɔɐəɧɡ ɘɑɐɔɌɞɚɜɚɎ, ɖɚɞɚɜɧɑ ɔəɔɢɔɔɜɟɪɞ ɎɚɝɛɌɗɑəɔɑ ɔ Ɍɞɑɜɚɏɑəɑɓ Ɏ ɔəɞɔɘɑ Ɍɜɞɑɜɔɕ.  

Ƚəɔɒɑəɔɑ ɟɜɚɎəɫ ȷȻȮȻ əɌɛɜɫɘɟɪ ɝɎɫɓɌəɚ ɝ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ȽȽȳ ɔ 

ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ ɖɚɘɛɚəɑəɞɚɘ Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɖɌ. ȺɍɜɌɞəɧɕ ɞɜɌəɝɛɚɜɞ 

ɡɚɗɑɝɞɑɜɔəɌ ɝɣɔɞɌɑɞɝɫ ɚɝəɚɎəɧɘ Ɍɞɑɜɚɛɜɚɞɑɖɞɚɜəɧɘ ɝɎɚɕɝɞɎɚɘ ɣɌɝɞɔɢ ȷȻȮȻ. Ɂɚɗɑɝɞɑɜɔə ȷȻȹȻ (ɁȽ-

ȷȻȹȻ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɎɧɝɚɖɚɌɞɑɜɚɏɑəəɟɪ ɣɌɝɞɔɢɟ. Ȯɧɝɚɖɔɑ ɟɜɚɎəɔ ȷȻȹȻ, ɚɝɚɍɑəəɚ ɛɜɚɤɑɐɤɔɑ 

ɚɖɔɝɗɔɞɑɗɨəɟɪ, ɛɜɚɞɑɚɗɔɞɔɣɑɝɖɟɪ ɔ ɗɔɛɚɗɔɞɔɣɑɝɖɟɪ ɘɚɐɔɠɔɖɌɢɔɔ, ɖɚɞɚɜɧɑ ɎɧɓɧɎɌɪɞ ɌɏɜɑɏɌɢɔɪ ȷȻȹȻ 

ɖɜɚɎɔ, ɫɎɗɫɪɞɝɫ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɝɎɫɓɌəɧ ɝ ɜɔɝɖɚɘ ȽȽȽ [11].   

ȶɚɩɠɠɔɢɔɑəɞ Ɍɞɑɜɚɏɑəəɚɝɞɔ ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ ɖɌɖ ɚɞəɚɤɑəɔɑ ɜɌɓəɔɢɧ ȺɁ ɔ ɁȽ-ȷȻȮȻ ɖ ɁȽ-ȷȻȹȻ. 

ȶȬ ɫɎɗɫɑɞɝɫ ɐɚɝɞɚɎɑɜəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ Ɏ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɜɔɝɖɌ ȴȭȽ.ȿ ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɧ 

ɚɞɘɑɣɌɑɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɐɎɟɖɜɌɞəɚɑ ɟɎɑɗɔɣɑəɔɑ ɓəɌɣɑəɔɕ ȶȬ (ȶȬ 4,83 ð 6,24) Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɌɢɔɑəɞɌɘɔ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ (ȶȬ 2,3 ð 3,5), ɛɚɖɌɓɌɞɑɗɔ ɖɚɞɚɜɧɡ əɌɡɚɐɔɗɔɝɨ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ. ȾɌɖɒɑ, ɚɍɜɌɥɌɑɞ 

əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɓəɌɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ Ⱦȶȴȸ ɟ ɘɚɗɚɐɧɡ ɘɟɒɣɔə ɝ ȸȽ (Ⱦȶȴȸ 3,5 ð 4,7 ɘɘ). ȱɏɚ ɓəɌɣɑəɔɑ Ɏ 

5 ɜɌɓ ɛɜɑɎɧɤɌɑɞ ɌəɌɗɚɏɔɣəɧɕ ɟ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɘɚɗɚɐɧɡ ɘɟɒɣɔə (Ⱦȶȴȸ 0,33 - 1,3 ɘɘ), ɔ ɛɜɔ ɩɞɚɘ 

ɫɎɗɫɑɞɝɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ɐɗɫ ɎɑɜɔɠɔɖɌɢɔɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ ɘɚɗɚɐɧɡ ɘɟɒɣɔə ɝ ȸȽ, ɟɣɌɝɞɎɚɎɌɎɤɔɡ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔ ɛɚɘɚɥɔ 

ɗɌɍɚɜɌɞɚɜəɧɡ (ȶȬ) ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ (Ⱦȶȴȸ) ɘɌɜɖɑɜɚɎ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɍɧɗ ɎɧɫɎɗɑə ɐɌəəɧɕ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ Ɏ ɌɖɞɔɎəɚɕ ɠɌɓɑ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ Ɏɚɓɘɚɒəɚɕ ɐɑɖɚɘɛɑəɝɌɢɔɔ ȸȽ ɔ ɡɜɚəɔɣɑɝɖɚɏɚ 

ɎɚɝɛɌɗɑəɔɫ, ɎɚɓɜɌɝɞɌəɔɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ȽȽȳ. 

ȼɑɓɟɗɨɞɌɞɧ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɐɞɎɑɜɒɐɌɪɞ, ɎɧɐɎɔəɟɞɟɪ əɌɘɔ ɏɔɛɚɞɑɓɟ ɚ əɌɗɔɣɔɔ ɟ ɘɟɒɣɔə 

ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ ɘɑɞɌɍɚɗɔɣɑɝɖɔɘ ɝɔəɐɜɚɘɚɘ ɝɖɜɧɞɚɏɚ Ɏɫɗɚɞɑɖɟɥɑɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ, 

ɖɚɞɚɜɧɕ ɝɚɛɜɫɒɑə ɝɚ ɝəɔɒɑəɔɑɘ ɩɖɝɛɜɑɝɝɔɔ ɘɑɗɌɞɚəɔəɌ Ɏ ɚɜɏɌəɔɓɘɑ. ɉɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ 

ɛɚɎɧɤɑəɔɑɘ ɟɜɚɎəɫ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɢɔɞɚɖɔəɚɎ (~ Ɏ 2,5 - 4,2 ɜɌɓɌ), Ƚȼȭ (~ Ɏ 9 ɜɌɓ) ɔ ɞɜɑɡɖɜɌɞəɧɘ 

ɝəɔɒɑəɔɑɘ ɞɔɞɜɌ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɢɔɞɚɖɔəɚɎ əɌ ɠɚəɑ ɐɎɟɖɜɌɞəɚɏɚ ɝəɔɒɑəɔɫ ɟɜɚɎəɫ ɘɑɗɌɞɚəɔəɌ 

ɟ ɗɔɢ ɝ ȸȽ. ȻɜɑɐɝɞɌɎɗɑəəɧɑ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɔɓɘɑəɑəɔɫ ɚɍɦɫɝəɫɪɞɝɫ əɌɜɟɤɑəɔɑɘ ɘɑɞɌɍɚɗɔɓɘɌ, 

ɛɜɔɎɚɐɫɥɑɏɚ ɖ ɌɖɞɔɎɌɢɔɔ ȻȺȷ, Ɏ ɡɚɐɑ ɡɔɘɔɣɑɝɖɔɡ ɜɑɌɖɢɔɑɕ ɖɚɞɚɜɚɏɚ Ɏɧɐɑɗɫɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚɑ 

ɖɚɗɔɣɑɝɞɎɚ Ȭɀȶ, ɖɚɞɚɜɧɑ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɚɍɗɌɐɌɪɞ ɛɜɫɘɧɘ ɛɚɎɜɑɒɐɌɪɥɔɘ ɐɑɕɝɞɎɔɑɘ əɌ Ɏɝɑ ɞɖɌəɔ ɔ 

ɖɗɑɞɖɔ ɚɜɏɌəɔɓɘɌ, ɎɧɓɧɎɌɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ.  

ȾɌɖɒɑ, ɎɌɒəɚ ɚɞɘɑɞɔɞɨ əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞɚɎ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɧ ɝɚɝɟɐɔɝɞɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, 

ɎɑɜɔɠɔɢɔɜɚɎɌəəɚɏɚ ɛɜɔ ɛɚɘɚɥɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. ȾɌɖ, ɓəɌɣɑəɔɫ ȶȬ ɟ 

ɘɚɗɚɐɧɡ ɘɟɒɣɔə ɝ ȸȽ Ɏ 2 ɜɌɓɌ Ɏɧɤɑ, ɣɑɘ ɟ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ. ȶɜɚɘɑ ɞɚɏɚ, ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ 

ɛɚɖɌɓɌɞɑɗɫ Ⱦȶȴȸ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ (Ɏ 5 ɜɌɓ). ȸɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɝəɔɒɑəɔɑ 

ɛɜɚɞɑɖɞɔɎəɚɏɚ ɐɑɕɝɞɎɔɫ ɘɑɗɌɞɚəɔəɌ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝəɔɒɑəɔɫ ɑɏɚ ɩɖɝɛɜɑɝɝɔɔ, ɝɛɚɝɚɍɝɞɎɟɑɞ ɜɌɓɎɔɞɔɪ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɔəɞɔɘɑ Ɍɜɞɑɜɔɕ ɔ ɛɚɝɗɑɐɟɪɥɑɘɟ ɟɎɑɗɔɣɑəɔɪ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɔ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɟ ɗɔɢ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ȽȽȳ ɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɏ ɣɌɝɞəɚɝɞɔ. 

ȮɧɎɚɐɧ.  

1. ȮɧɫɎɗɑəɚ ɝɖɜɧɞɚɑ, ɘɑɐɗɑəəɚ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɑ ɎɚɝɛɌɗɑəɔɑ, ɟ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ 

ȸȽ, ɛɚɐɞɎɑɜɒɐɑəəɚɑ ɞɜɑɡɖɜɌɞəɧɘ ɝəɔɒɑəɔɑɘ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɢɔɞɚɖɔəɚɎ ð ȴȷ-4 (2,7 - 3 ɛɏ/ɘɗ 

ɛɜɚɞɔɎ 7,3 - 7,6 ɛɏ/ɘɗ ɟ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ, ɛɜɔ p<0,05) ɔ ȴȷ-10 (9,9 - 10,3 ɛɏ/ɘɗ ɛɜɚɞɔɎ 31,2 - 33,5 ɛɏ/ɘɗ ɟ 

ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ, ɛɜɔ p<0,05), ɤɑɝɞɔɖɜɌɞəɧɘ ɛɚɎɧɤɑəɔɑɘ Ƚȼȭ (6,2 - 6,5 ɏ/ɗ ɛɜɚɞɔɎ 0,6 - 0,7 ɏ/ɗ ɟ ɏɜɟɛɛɧ 

ɖɚəɞɜɚɗɫ, ɛɜɔ p<0,05), ɔ ɛɚɎɧɤɑəɔɑɘ ɟɜɚɎəɫ ɛɜɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɢɔɞɚɖɔəɚɎ ð ȴȷ-1 (5,5 - 5,9 ɛɏ/ɘɗ ɛɜɚɞɔɎ 

0,6 - 0,7ɛɏ/ɘɗ ɟ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ, ɛɜɔ p<0,05), ȴȷ-6 (15,2 - 15,6 ɛɏ/ɘɗ ɛɜɚɞɔɎ 4,2 - 4,6 ɛɏ/ɘɗ ɟ ɏɜɟɛɛɧ 

ɖɚəɞɜɚɗɫ, ɛɜɔ p<0,05) ɔ ɀȹȺ- Ȁ (32 - 32,7 ɛɏ/ɘɗ ɛɜɚɞɔɎ 7,3 ð 8 ɛɏ/ɘɗ ɟ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ, ɛɜɔ p<0,05) Ɏ 2,5-4,2 

ɜɌɓɌ. 

2. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɝɎɫɓɨ 

ɝɜɑɐəɑɕ ɝɔɗɧ ɘɑɒɐɟ ɟɜɚɎəɑɘ əɚɣəɚɕ ɠɜɌɖɢɔɔ 6-ȽȺȸȾ ɔ Ƚȼȭ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɓəɌɣɔɞɑɗɨəɚɕ 

ɎɚɎɗɑɣɑəəɚɝɞɔ ɘɑɗɌɞɚəɔəɌ Ɏ ɜɌɓɎɔɞɔɑ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɛɜɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɘ 

ɝɔəɐɜɚɘɑ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ. 

3. ȿ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ ȸȽ ɚɍəɌɜɟɒɑəɚ ɐɎɟɖɜɌɞəɚɑ ɝəɔɒɑəɔɑ ɟɜɚɎəɫ ɘɑɗɌɞɚəɔəɌ (6-

ȽȺȸȾ ~648 əɏ/ɘɗ ɐɑəɨ ɔ ~1144 əɏ/ɘɗ əɚɣɨ, p<0,05) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɘɔ ɘɟɒɣɔəɌɘɔ 

(~1344 əɏ/ɘɗ ɐɑəɨ ɔ ~2386 əɏ/ɘɗ əɚɣɨ, p<0,05), ɚɍɟɝɗɚɎɗɑəəɚɑ əɌɗɔɣɔɑɘ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɛɜɚɢɑɝɝɌ, Ɍ ɞɌɖɒɑ ɝəɔɒɑəɔɑɘ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɝəɌ ɘɑəɑɑ 6 ɣɌɝɚɎ Ɏ ɝɟɞɖɔ ɝ əɑɛɚɝɞɚɫəəɧɘ 

ɏɜɌɠɔɖɚɘ ɛɚɐɦɑɘɌ ɔ ɚɞɍɚɫ ɔ ɛɚɎɧɤɑəəɚɕ ɚɝɎɑɥɑəəɚɝɞɨɪ ɛɚɘɑɥɑəɔɕ Ɏɚ Ɏɜɑɘɫ ɝəɌ, ɍɚɗɑɑ 30 ɗɪɖɝ. 

4. ȿ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ ɝ ȸȽ ɚɞɘɑɣɌɑɞɝɫ ɐɎɟɖɜɌɞəɚɑ ɛɚɎɧɤɑəɔɑ ȶȬ (4,83 ð 6,24 ɛɜɚɞɔɎ 

2,3 ð 3,5 ɟ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ, ɛɜɔ p<0,05) ɔ ɛɫɞɔɖɜɌɞəɚɑ ɟɎɑɗɔɣɑəɔɑ Ⱦȶȴȸ (3,5 ð 4,7 ɘɘ ɛɜɚɞɔɎ 0,33 - 1,3 ɘɘ ɟ 

ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ, ɛɜɔ p<0,05), ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɘ ɛɜɚɢɑɝɝɑ əɌ ɠɚəɑ 

ɔɘɑɪɥɑɏɚɝɫ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɔ ɝəɔɒɑəɔɫ ɛɜɚɑɖɞɔɎəɧɡ ɝɎɚɕɝɞɎ ɘɑɗɌɞɚəɔəɌ.  

5. Ȯ ɖɌɣɑɝɞɎɑ ɛɜɚɠɔɗɌɖɞɔɖɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ ɔ ɑɏɚ ɛɚɝɗɑɐɝɞɎɔɕ əɌɘɔ ɛɜɑɐɗɌɏɌɑɞɝɫ 

ɝɚɍɗɪɐɑəɔɑ ɏɔɛɚɖɌɗɚɜɔɕəɚɕ ɐɔɑɞɧ ɝ Ɏɖɗɪɣɑəɔɑɘ Ɏ əɑɑ ɛɜɚɐɟɖɞɚɎ ɝ Ɏɧɝɚɖɔɘ ɝɚɐɑɜɒɌəɔɑɘ 

ɞɜɔɛɞɚɠɌəɌ, ɜɌɢɔɚəɌɗɨəɌɫ ɔ ɜɑɏɟɗɫɜəɌɫ ɠɔɓɔɣɑɝɖɌɫ ɌɖɞɔɎəɚɝɞɨ, ɝɚɍɗɪɐɑəɔɑ ɜɑɒɔɘɌ ɞɜɟɐɌ ɔ ɚɞɐɧɡɌ, 

ɜɑɒɔɘɌ ɝəɌ ɔ əɚɣəɚɕ ɚɝɎɑɥɑəəɚɝɞɔ ɛɚɘɑɥɑəɔɕ əɑ ɍɚɗɑɑ 30 ɗɪɖɝ.  
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ȽȱȳȺȹȹɇȱ ȺȽȺȭȱȹȹȺȽȾȴ ȯȱȹȺȸȬ PLASMODIUM FALCIPARUM ȹȬ Ȼȼȴȸȱȼȱ ȽȷȿɃȬȱȮ ȳȬȮȺȳȹȺȵ 

ȾȼȺȻȴɃȱȽȶȺȵ ȸȬȷɋȼȴȴ Ȯ ȽȬȹȶȾ-ȻȱȾȱȼȭȿȼȯȱ 
 

ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ: ȻɜɑɐɝɞɌɎɗɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɝɚɍɑəəɚɝɞɑɕ ɏɑəɚɘɌ Plasmodium  falciparum  ɛɚ ɛɜɔɓəɌɖɟ 

ɛɜɔɝɟɞɝɞɎɔɫ ɏɑəɑɞɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ ɐɚɘɑəɚɎ DBL1Ȁ, DBL ɔ CIDER Ɏ ɝɚɝɞɌɎɑ ɏɗɌɎəɚɏɚ ɠɌɖɞɚɜɌ 

Ɏɔɜɟɗɑəɞəɚɝɞɔ Plasmodium  falciparum . Ƚ ɛɚɘɚɥɨɪ ɛɚɗɔɘɑɜɌɓəɚɕ ɢɑɛəɚɕ ɜɑɌɖɢɔɔ ɚɍɝɗɑɐɚɎɌəɧ ɛɜɚɍɧ 

ɖɜɚɎɔ ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɔɎɤɔɡ ɗɑɣɑəɔɑ əɌ ɍɌɓɑ ȽȻȭ ȯȭȿȳ çȶɗɔəɔɣɑɝɖɌɫ ɔəɠɑɖɢɔɚəəɌɫ ɍɚɗɨəɔɢɌ ɔɘ. 

Ƚ.Ȼ. ȭɚɞɖɔəɌè Ɏ 2017 ɔ 2018 ɏɚɐɌɡ. Ȯɝɑɏɚ ɚɍɝɗɑɐɚɎɌəɚ 26 ɛɌɢɔɑəɞɚɎ (24 ɘɟɒɣɔəɧ ɔ 2 ɒɑəɥɔəɧ) Ɏ ɎɚɓɜɌɝɞɑ 

ɚɞ 21 ɐɚ 67 ɗɑɞ ɝ ɛɌɜɌɓɔɞɚɗɚɏɔɣɑɝɖɔ ɛɚɐɞɎɑɜɒɐɑəəɧɘ ɐɔɌɏəɚɓɚɘ ɞɜɚɛɔɣɑɝɖɌɫ ɘɌɗɫɜɔɫ. Ȯɝɑ 

ɚɍɝɗɑɐɚɎɌəəɧɑ ɐɚ ɓɌɍɚɗɑɎɌəɔɫ ɛɚɝɑɥɌɗɔ ɜɑɏɔɚəɧ ɩəɐɑɘɔɣəɧɑ ɛɚ ɩɞɚɕ ɔəɠɑɖɢɔɔ (ȬɠɜɔɖɌ, Ɋɏɚ-

ɎɚɝɞɚɣəɌɫ Ȭɓɔɫ, ȺɖɑɌəɔɫ), ɏɐɑ ɝɑɓɚəəɧɕ ɛɚɐɦɑɘ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɩɞɚɕ ɔəɠɑɖɢɔɑɕ ɛɜɔɡɚɐɔɞɝɫ əɌ 

ɚɝɑəəɑ-ɓɔɘəɔɑ ɘɑɝɫɢɧ. ȬəɌɗɔɓ ɝɑɓɚəəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɗɟɣɌɑɎ ɞɜɚɛɔɣɑɝɖɚɕ ɘɌɗɫɜɔɔ ɎɧɫɎɔɗ ɚɞɗɔɣɔɫ 

ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ Ɏ ɛɑɜɔɚɐ ɝ ɝɑəɞɫɍɜɫ ɛɚ ɠɑɎɜɌɗɨ. Ȯ ɩɞɚɞ ɒɑ ɛɑɜɔɚɐ ɜɑɏɔɝɞɜɔɜɚɎɌɗɚɝɨ ɛɜɑɎɧɤɑəɔɑ 

ɐɚɗɔ ɝɗɟɣɌɑɎ, ɛɜɔ ɖɚɞɚɜɧɡ Ɏ ɛɜɚɍɌɡ ɖɜɚɎɔ ɎɧɫɎɗɫɗɔɝɨ ɏɑəɑɞɔɣɑɝɖɔɑ ɘɌɜɖɑɜɧ Ɏɔɜɟɗɑəɞəɚɝɞɔ Plasmodium  

falciparum . ȬəɌɗɔɓ ɝɑɓɚəəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɎɧɫɎɗɑəɔɫ ɏɑəɑɞɔɣɑɝɖɔɡ 

ɘɌɜɖɑɜɚɎ Ɏɔɜɟɗɑəɞəɚɝɞɔ ɟɝɞɌəɚɎɔɗ, ɣɞɚ Ɏ ɞɑɣɑəɔɑ ɝɑɓɚəəɚɏɚ ɛɚɐɦɑɘɌ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɛɚɖɌɓɌɞɑɗɔ ɐɗɫ 

ɘɌɜɖɑɜɚɎ DBL1 Ȁ ɔ DBLȁ ɍɧɗɔ Ɏɧɤɑ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɘɑɝɫɢɌɘɔ ɏɚɐɌ. ȯɑəɑɞɔɣɑɝɖɔɑ ɘɌɜɖɑɜɧ 

Ɏɔɜɟɗɑəɞəɚɝɞɔ Plasmodium  falciparum  ɎɧɫɎɗɫɗɔɝɨ ɣɌɥɑ Ɏ ɛɑɜɔɚɐ ɩɛɔɐɑɘɔɣɑɝɖɚɏɚ ɛɚɐɦɑɘɌ 

ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ (ɝɑəɞɫɍɜɨ-ɠɑɎɜɌɗɨ), ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɘɑɝɫɢɌɘɔ ɘɌɗɫɜɔɕəɚɏɚ ɝɑɓɚəɌ. ɉɞɚ 

ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɛɜɑɐɛɚɗɚɒɑəɔɑɘ ɚ ɝɑɓɚəəɧɡ ɔɓɘɑəɑəɔɫɡ ɏɑəɑɞɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ ɏɗɌɎəɚɏɚ ɠɌɖɞɚɜɌ 

Ɏɔɜɟɗɑəɞəɚɝɞɔ Plasmodium  falciparum , ɖɌɖ ɚɐəɚɏɚ ɔɓ ɘɑɡɌəɔɓɘɚɎ ɏɑəɑɞɔɣɑɝɖɚɕ ɏɑɞɑɜɚɏɑəəɚɝɞɔ 

ɛɚɛɟɗɫɢɔɔ ɔ ɠɌɓɚɎɧɡ ɛɜɑɚɍɜɌɓɚɎɌəɔɕ Ɏɔɜɟɗɑəɞəɚɝɞɔ ɘɌɗɫɜɔɕəɧɡ ɛɗɌɓɘɚɐɔɑɎ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ. ȾɜɚɛɔɣɑɝɖɌɫ ɘɌɗɫɜɔɫ, Plasmodium  falciparum , ɏɑəɚɘ, Ȼɂȼ, PFEMP1, DBL1Ȁ, DBLȁ, 
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SEASONAL FEATURES OF PLASMODIUM FALCIPARUM GENOME ON THE EXAMPLE OF IMPORTED TROPICAL 

MALARIA CASES IN ST. PETERSBURG 
 

S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  

 

Resume:  Investigation of malaria agent`s var -complex season specifics, determined in Saint -Petersburg, 

by presence of genetic markers DBL1Ȁ, DBL  and CIDER as part of Plasmodium falciparum  main virulence 

factor, is shown. By means of polymeric  chain reaction on Plasmodium falciparum  virulent factor it was tested 

blood sample of patients, who were treated in Botkin Clinical Infectious Diseases Hospital in 2017 and 2018.  

Summary, it was observed 26 patients (24 man, 2 woman) from 21 to 67 age old  with verified diagnosis tropical 

malaria. All tested persons visited endemic regions for this disease (Africa, Southern -West Asia, Oceania) 

before contamination, where season`s pick of it was on autumn -winter.Analysis of seasons development cases 

tropic m alaria detects the increasing this level from September to February. Same months was registered the 

excess the part of cases, which typify by presence of Plasmodium  falciparum virulence marker. Season`s 

spread analysis positive tests determined, that during  seasons pick the DBL1Ȁ, DBL  markers rate was higher 

comparatively to other months. Genetic virulence marker of Plasmodium  falciparum  detected frequently 

during seasons pick of morbidity (September -February) in comparison with other months. It`s attributable by 

presumptuous of season modifying Plasmodium falciparum main virulent factor as one of various mechanism 

popularity genetic heterogenic and stage transformation malaria Plasmodium  virulence.  

Key words.  Tropical malaria, Plasmodium falciparum , genome, PCR, PfEMP1, DBL1Ȁ, DBLȁ, CIDER 

 

ȬɖɞɟɌɗɨəɚɝɞɨ. ȰɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɏɑəɑɞɔɣɑɝɖɚɕ ɏɑɞɑɜɚɏɑəəɚɝɞɔ ɏɗɌɎəɚɏɚ 

ɠɌɖɞɚɜɌ Ɏɔɜɟɗɑəɞəɚɝɞɔ Plasmodium  falciparum  (PFEMP1) [1, 2, 3, 6]. ȻɚɖɌɓɌəɚ, ɣɞɚ Ɏ ɑɏɚ ɝɚɝɞɌɎ ɘɚɏɟɞ 

Ɏɡɚɐɔɞɨ ɜɌɓɗɔɣəɧɑ ɖɚɘɍɔəɌɢɔɔ ɝɛɑɢɔɌɗɨəɧɡ DBL ɐɚɘɑəɚɎ (Duffy-binding -likedomains) ɞɔɛɌ DBL1Ȁ ɔ DBL, 

Ɍ ɞɌɖɒɑ ɐɚɘɑə CIDER, ɖɚɞɚɜɧɑ Ɍɝɝɚɢɔɔɜɟɪɞɝɫ ɝ ɞɫɒɑɗɧɘ ɞɑɣɑəɔɑɘ ɞɜɚɛɔɣɑɝɖɚɕ ɘɌɗɫɜɔɔ [4, 5, 11]. 

ȽɚɝɞɌɎ PFEMP1 ɖɚɐɔɜɟɑɞɝɫ var -ɏɑəɚɘ Plasmodium  falciparum , ɝɛɑɢɔɠɔɣəɧɘ ɐɗɫ ɖɌɒɐɚɏɚ 

ɏɑɚɏɜɌɠɔɣɑɝɖɚɏɚ ɜɑɏɔɚəɌ [9, 11]. Ȼɜɔ ɩɞɚɘ ɔɓɎɑɝɞəɚ, ɣɞɚ əɌɔɍɚɗɑɑ ɗɌɍɔɗɨəɧɑ ɟɣɌɝɞɖɔ ɏɑəɚɘɌ 

ɛɗɌɓɘɚɐɔɑɎ, ɘɚɏɟɞ ɔɓɘɑəɫɞɨɝɫ ɛɚ ɘɑɜɑ ɜɌɓɎɔɞɔɫ ɛɚɛɟɗɫɢɔɔ ɛɌɜɌɓɔɞɚɎ [1, 6, 9]. ȴɘɑɪɞɝɫ ɝɚɚɍɥɑəɔɫ ɚ 

ɝɑɓɚəəɧɡ ɚɝɚɍɑəəɚɝɞɫɡ ɏɑəɚɘɌ Plasmodium  falciparum  Ɏ ɜɌɓɗɔɣəɧɑ ɛɑɜɔɚɐɧ ɘɌɗɫɜɔɕəɚɏɚ ɝɑɓɚəɌ Ɏ 

ɜɑɏɔɚəɌɡ ɝ əɑɛɜɑɜɧɎəɧɘ ɛɑɜɔɚɐɚɘ ɛɑɜɑɐɌɣɔ ɔəɠɑɖɢɔɔ [7, 8, 10]. ȻɚɖɌɓɌəɚ, ɣɞɚ ɣɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ 

ɏɑəɑɞɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ Ɏɔɜɟɗɑəɞəɚɝɞɔ ɛɌɜɌɓɔɞɚɎ ɝɟɥɑɝɞɎɑəəɚ ɎɚɓɜɌɝɞɌɑɞ Ɏ ɛɑɜɔɚɐ ɩɛɔɐɑɘɔɣɑɝɖɚɏɚ 

ɛɚɐɦɑɘɌ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ [3, 8]. Ȼɜɔ ɩɞɚɘ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ əɑ ɛɜɚɎɚɐɔɗɔɝɨ ɔɝɝɗɑɐɚɎɌəɔɫ, 

əɌɛɜɌɎɗɑəəɧɑ əɌ ɔɓɟɣɑəɔɑ ɝɑɓɚəəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɏɑəɚɘɌ Plasmodium  falciparum , Ɏ ɝɗɟɣɌɫɡ ɓɌɎɚɓəɚɕ 

ɔəɠɑɖɢɔɔ.  

Ȯ ɩɞɚɕ ɝɎɫɓɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɔəɞɑɜɑɝ ɝɜɌɎəɔɞɑɗɨəɚɑ ɔɓɟɣɑəɔɑ ɏɑəɑɞɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ var -

ɖɚɘɛɗɑɖɝɌ Plasmodium  falciparum , ɎɧɫɎɗɫɑɘɧɡ ɟ ɗɔɢ, ɎɚɓɎɜɌɥɌɪɥɔɡɝɫ əɌ ɞɑɜɜɔɞɚɜɔɪ ȼɚɝɝɔɕɝɖɚɕ 

ɀɑɐɑɜɌɢɔɔ ɔɓ ɩəɐɑɘɔɣəɧɡ ɜɑɏɔɚəɚɎ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɜɌɎəɔɞɑɗɨəɚɑ ɘɚɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɑɓɚəəɧɡ 

ɚɝɚɍɑəəɚɝɞɑɕ var -ɖɚɘɛɗɑɖɝɌ Ɏɚɓɍɟɐɔɞɑɗɑɕ ɞɜɚɛɔɣɑɝɖɚɕ ɘɌɗɫɜɔɔ, ɎɧɫɎɗɑəəɧɡ əɌ ɞɑɜɜɔɞɚɜɔɔ ɏ. ȽɌəɖɞ-

Ȼɑɞɑɜɍɟɜɏ, ɛɚ ɛɜɔɓəɌɖɟ ɛɜɔɝɟɞɝɞɎɔɫ ɏɑəɑɞɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ ɐɚɘɑəɚɎ DBL1Ȁ, DBL ɔ CIDER Ɏ ɝɚɝɞɌɎɑ 

ɏɗɌɎəɚɏɚ ɠɌɖɞɚɜɌ Ɏɔɜɟɗɑəɞəɚɝɞɔ Plasmodium  falciparum .  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɜɌɍɚɞɑ ɔɝɛɚɗɨɓɚɎɌə ɘɌɞɑɜɔɌɗ ɛɌɢɔɑəɞɚɎ, ɛɜɚɡɚɐɔɎɤɔɡ ɗɑɣɑəɔɑ Ɏ 2017 ɔ 

2018 ɏɚɐɌɡ əɌ ɍɌɓɑ ȽȻȭ ȯȭȿȳ çȶɗɔəɔɣɑɝɖɌɫ ɔəɠɑɖɢɔɚəəɌɫ ɍɚɗɨəɔɢɌ ɔɘ. Ƚ.Ȼ. ȭɚɞɖɔəɌè. Ȯɝɑɏɚ 

ɚɍɝɗɑɐɚɎɌəɚ 26 ɛɌɢɔɑəɞɚɎ (24 ɘɟɒɣɔə ɔ 2 ɒɑəɥɔə) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 21 ɐɚ 67 ɗɑɞ ɝ ɛɌɜɌɓɔɞɚɗɚɏɔɣɑɝɖɔ 

ɛɚɐɞɎɑɜɒɐɑəəɧɘ ɐɔɌɏəɚɓɚɘ ɞɜɚɛɔɣɑɝɖɌɫ ɘɌɗɫɜɔɫ. Ȯɝɑ ɚɍɝɗɑɐɚɎɌəəɧɑ ɐɚ ɓɌɍɚɗɑɎɌəɔɫ ɛɚɝɑɥɌɗɔ 

ɜɑɏɔɚəɧ ɩəɐɑɘɔɣəɧɑ ɛɚ ɩɞɚɕ ɔəɠɑɖɢɔɔ (ȬɠɜɔɖɌ, Ɋɏɚ-ȮɚɝɞɚɣəɌɫ Ȭɓɔɫ, ȺɖɑɌəɔɫ), ɏɐɑ ɝɑɓɚəəɧɕ ɛɚɐɦɑɘ 

ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɩɞɚɕ ɔəɠɑɖɢɔɑɕ ɛɜɔɡɚɐɔɞɝɫ əɌ ɚɝɑəəɑ-ɓɔɘəɔɑ ɘɑɝɫɢɧ.  

Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɔɝɛɚɗɨɓɚɎɌɗɔ ɞɑɡəɚɗɚɏɔɪ ɛɚɗɔɘɑɜɌɓəɚɕ ɢɑɛəɚɕ ɜɑɌɖɢɔɔ (Ȼɂȼ). 

ȸɌɞɑɜɔɌɗɚɘ ɝɗɟɒɔɗɌ ɎɧɝɟɤɑəəɌɫ ɖɜɚɎɨ ɝɚ ɝɞɑɖɚɗ, ɛɜɔɏɚɞɚɎɗɑəəɧɡ ɐɗɫ ɛɜɑɛɌɜɌɞɌ çɞɚɗɝɞɌɫ ɖɌɛɗɫè. Ȯ 

ɜɌɍɚɞɑ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɚɍɧ ɖɜɚɎɔ, Ɏɓɫɞɚɕ ɟ ɛɌɢɔɑəɞɚɎ Ɏ ɘɚɘɑəɞ ɔɡ ɛɚɝɞɟɛɗɑəɔɫ əɌ ɝɞɌɢɔɚəɌɜəɚɑ 

ɗɑɣɑəɔɑ. Ȱȹȶ ɔɓ ɛɜɚɍ ɖɜɚɎɔ Ɏɧɐɑɗɫɗɔ, ɝɚɝɖɌɍɗɔɎɌɫ ɘɌɞɑɜɔɌɗ ɝɚ ɝɞɑɖɚɗ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɑɏɚ 

ɏɚɘɚɏɑəɔɓɌɢɔɑɕ Ɏ 300 ɘɖɗ TES ɍɟɠɑɜɌ Ɏ ɩɛɛɑəɐɚɜɠɌɡ. Ƚɘɑɝɨ əɌɏɜɑɎɌɗɔ əɌ Ɏɚɐɫəɚɕ ɍɌəɑ ɛɜɔ 99ÁȽ Ɏ 

ɞɑɣɑəɔɑ 5 ɘɔəɟɞ. ȸɌɞɑɜɔɌɗ ɜɑɝɟɝɛɑəɐɔɜɚɎɌɗɔ, ɚɝɞɟɒɌɗɔ ɐɚ ɖɚɘəɌɞəɚɕ ɞɑɘɛɑɜɌɞɟɜɧ ɔ 

ɢɑəɞɜɔɠɟɏɔɜɚɎɌɗɔ ɛɜɔ 12000 ɚɍ/ɘɔə Ɏ ɞɑɣɑəɔɑ 2 ɘɔəɟɞ. ȹɌɐɚɝɌɐɚɣəɟɪ ɒɔɐɖɚɝɞɨ ɚɞɍɔɜɌɗɔ ɐɗɫ 

ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ. Ȯ ɛɜɚɍɔɜɖɑ əɌ 2ɘɖɗ ɚɞɍɔɜɌɑɘ əɑɚɍɡɚɐɔɘɚɑ ɖɚɗɔɣɑɝɞɎɚ ɚɍɜɌɓɢɌ, ɐɌɗɑɑ 

ɐɚɍɌɎɗɫɑɘ 1 ɘɗ ɍɟɠɑɜɌ TES ɛɑɜɑɘɑɤɔɎɌɑɘ ɔ ɢɑəɞɜɔɠɟɏɔɜɟɑɘ 5ɞ ɚɍɚɜɚɞɚɎ Ɏ ɘɔə. Ɏ ɞɑɣɑəɔɑ 10-15 ɘɔə, 

ɛɚɝɗɑ ɝɗɔɎɌɑɘ əɌɐɚɝɌɐɚɣəɟɪ ɒɔɐɖɚɝɞɨ. ȳɌɞɑɘ ɐɚɍɌɎɗɫɑɘ ɛɜɚɞɑɔəɌɓɟ-ȶ (20ɘɏ/ɘɗ) Ɏ ɖɚɗɔɣɑɝɞɎɑ 5ɘɖɗ. 

Ƚɟɝɛɑəɐɔɜɟɑɘ (ɜɌɓɍɔɎɌɑɘ ɚɝɌɐɚɖ). ȰɚɍɌɎɗɫɑɘ 10% SDS ɐɚ ɖɚəɢɑəɞɜɌɢɔɔ Ɏ ɜɌɝɞɎɚɜɑ 0,5 %. (25ɘɖɗ). 

ȴəɖɟɍɔɜɟɑɘ 2 ɣɌɝɌ ɛɜɔ ɞɑɘɛɑɜɌɞɟɜɑ 56-58 ɏɜɌɐɟɝɚɎ. ȰɚɍɌɎɗɫɑɘ ɠɑəɚɗ (ɜȹ-8) ɜɌɎəɚɑ ɖɚɗɔɣɑɝɞɎɚ (0,5 

ɘɗ). ȻɑɜɑɘɑɤɔɎɌɑɘ əɌ ɜɚɞɌɞɚɜɑ Ɏ ɞɑɣɑəɔɑ 10 ɘɔə. ɂɑəɞɜɔɠɟɏɔɜɟɑɘ 10 ɘɔə əɌ 10ɞ ɚɍɚɜɚɞɚɎ Ɏ ɘɔə. 

ȺɞɍɔɜɌɑɘ Ɏɑɜɡəɪɪ ɠɌɓɟ ɚɣɔɥɑəəɚɕ Ȱȹȶ Ɏ ɛɜɚɍɔɜɖɟ əɌ 1,5 ɘɗ. ȰɚɍɌɎɗɫɑɘ 30 ɘɖɗ. NaCl ɔ 1 ɘɗ ɩɞɌəɚɗɌ 

96%. ȴəɞɑəɝɔɎəɚ ɛɑɜɑɘɑɤɔɎɌɑɘ. ɂɑəɞɜɔɠɟɏɔɜɟɑɘ 5 ɘɔə əɌ 10ɞ ɚɍɚɜɚɞɚɎ Ɏ ɘɔə. ȽɗɔɎɌɑɘ 

əɌɐɚɝɌɐɚɣəɟɪ ɒɔɐɖɚɝɞɨ. ȰɚɍɌɎɗɫɑɘ 70% ɝɛɔɜɞ (0,5-1 ɘɗ). ȴəɞɑəɝɔɎəɚ ɛɑɜɑɘɑɤɔɎɌɑɘ. 
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ɂɑəɞɜɔɠɟɏɔɜɟɑɘ ɛɜɔ ɞɑɡ ɒɑ ɟɝɗɚɎɔɫɡ. ȽɗɔɎɌɑɘ əɌɐɚɝɌɐɚɣəɟɪ ɒɔɐɖɚɝɞɨ. ȰɚɍɌɎɗɫɑɘ Ⱦȱ-ɍɟɠɑɜ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɑ ɝ ɖɚɗɔɣɑɝɞɎɚɘ ɎɧɛɌɎɤɑɕ Ȱȹȶ (50ñ200 ɘɖɗ ɐɚ 1ɘɗ). ȴəɖɟɍɔɜɟɑɘ ɚɞɖɜɧɞɧɑ ɛɜɚɍɔɜɖɔ (ɐɗɫ 

ɛɚɗəɚɏɚ ɔɝɛɌɜɑəɔɫ ɝɛɔɜɞɌ) 20 ɘɔə.(Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɦɑɘɌ Ⱦȱ) ȳɌɖɜɧɎɌɑɘ ɛɜɚɍɔɜɖɔ ɔ ɜɌɝɞɎɚɜɫɑɘ 

Ȱȹȶ əɌ ɜɚɞɌɞɚɜɑ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ Ȼɂȼ ɔɝɛɚɗɨɓɚɎɌɗɔ ɌɘɛɗɔɠɔɖɌɞɚɜ Biorad Ƚ1000. ȼɑɌɖɢɔɚəəɌɫ ɝɘɑɝɨ ɎɖɗɪɣɌɗɌ 

ɝɗɑɐɟɪɥɔɑ ɜɑɌɖɞɔɎɧ: ɐɑɔɚəɔɓɔɜɚɎɌəəɌɫ ɎɚɐɌ ð 5,2 ɘɖɗ.; 5x TaqRed ɍɟɠɑɜ (ȳȬȺ çȱɎɜɚɏɑəè, ȼɚɝɝɔɫ) ð 2 

ɘɖɗ.; dNTPs (ȳȬȺ çȱɎɜɚɏɑəè, ȼɚɝɝɔɫ) ð 1,2 ɘɖɗ 2,5 ɘȸ; ɛɜɫɘɚɕ ɔ ɚɍɜɌɞəɧɕ ɛɜɌɕɘɑɜɧ ð ɛɚ 0,2 ɘɖɗ 20 ɘɖȸ; 

Taq-Ȱȹȶ-ɛɚɗɔɘɑɜɌɓɌ (ȹȻȺ çȽɔɍɉəɓɔɘè, ȼɚɝɝɔɫ) ð 0,2 ɘɖɗ, 1 U, ɘɌɞɜɔɢɌ Ɏɧɐɑɗɑəəɚɕ Ȱȹȶ ð 1 ɘɖɗ. 

Ȱɗɫ ɘɚɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɚɏɚ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɎɔɐɚɎɚɕ ɛɜɔəɌɐɗɑɒəɚɝɞɔ Ɏɚɓɍɟɐɔɞɑɗɑɕ 

ɔɝɛɚɗɨɓɚɎɌɗɔ Ɏɔɐɚɝɛɑɢɔɠɔɣəɧɑ ɛɜɌɕɘɑɜɧ Plasmodium  viva x ɔ Plasmodium  falciparum  ɖ ɏɑəɟ 18S ȼȹȶ 

ɛɌɜɌɓɔɞɚɎ (ɞɌɍɗ.1). 
ȾɌɍɗɔɢɌ 1. ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɜɌɕɘɑɜɚɎ, ɔɝɛɚɗɨɓɚɎɌəəɧɡ ɐɗɫ ɎɧɫɎɗɑəɔɫ 

Ɏɔɐɚɝɛɑɢɔɠɔɣəɧɡ əɟɖɗɑɚɞɔɐəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ Plasmodiumviva x ɔ Plasmodium  falciparum  

ȻɜɌɕɘɑɜɧ ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɚɗɔɏɚəɟɖɗɑɚɞɔɐɚɎ 
ȼɌɓɘɑɜ 

ɌɘɛɗɔɠɔɖɌɞɌ 

Plasmodium 

falciparum  

FAL1 

(ɛɜɫɘɚɕ) 
5õ-TTAAACTGGTTTGGGAAAACCAAATATATT-3õ 

205 bp  
FAL2 

(ɚɍɜɌɞəɧɕ) 
5õ-ACACAATGAACTCAATCATGACTACCCGTC -3õ 

Plasmodi um 

vivax  

VIV1 

(ɛɜɫɘɚɕ) 
5õ-CGC TTCTAGCTTAATCCACATAACTGATAC-3õ 

120 bp  
VIV2 

(ɚɍɜɌɞəɧɕ) 
5õ-ACTTCCAAGCCGAAGCAAAGAAAGTCCTTA -3õ 

ȼɑɒɔɘɧ ɩɞɌɛɚɎ ɌɘɛɗɔɠɔɖɌɢɔɔ: 1. əɌɣɌɗɨəɌɫ ɐɑəɌɞɟɜɌɢɔɫ ð 95ÁȽ, 5 ɘɔə.; 2. ɚɝəɚɎəɌɫ ɐɑəɌɞɟɜɌɢɔɫ 

ð 94ÁȽ, 15 ɝ.; 3. ɚɞɒɔɏ ɛɜɌɕɘɑɜɚɎ ð 58ÁȽ, 30 c.; 4. ɩɗɚəɏɌɢɔɫ ð 72ÁȽ, 15 c.; 5. ɠɔəɌɗɨəɌɫ ɩɗɚəɏɌɢɔɫ ð 72ÁȽ, 8 

ɘɔə.. ɉɞɌɛɧ ɝɚ 2-ɏɚ ɛɚ 4-ɧɕ ɛɚɎɞɚɜɫɗɔɝɨ ɢɔɖɗɔɣɑɝɖɔ 35 ɜɌɓ. 

Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɟɣɌɝɞɖɚɎ ɏɑəɚɘɌ Plasmodium  falciparum , ɝɔəɞɑɓɔɜɟɪɥɔɡ ɍɑɗɖɔ ɝɛɑɢɔɠɔɣəɧɑ ɖ 

ɜɑɢɑɛɞɚɜɟ ɖɚɘɛɗɑɘɑəɞɌ, ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɌɕɘɑɜɧ ɖ ɘɌɜɖɑɜəɧɘ əɟɖɗɑɚɞɔɐəɧɘ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɘ, 

ɖɚɐɔɜɟɪɥɔɘ ɝɞɜɟɖɞɟɜɟ ɐɚɘɑəɚɎ DBL1Ȁ ɔ DBL [18]. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɌɕɘɑɜɧ ɖ ɏɑəɌɘ, 

ɖɚɐɔɜɟɪɥɔɘ ɐɚɘɑə CIDR1Ȁ [18], Ɏ ɚɞəɚɤɑəɔɔ ɖɚɞɚɜɚɏɚ ɚɞɝɟɞɝɞɎɟɪɞ ɝɎɑɐɑəɔɫ ɚ ɑɏɚ ɝɛɚɝɚɍəɚɝɞɔ 

ɎɓɌɔɘɚɐɑɕɝɞɎɚɎɌɞɨ ɝ CR1 ɔ ɐɜɟɏɔɘɔ ɠɌɖɞɚɜɌɘɔ ɌɖɞɔɎɌɢɔɔ ɝɔɝɞɑɘɧ ɖɚɘɛɗɑɘɑəɞɌ [8, 11, 16]. 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɜɌɕɘɑɜɚɎ, ɔɝɛɚɗɨɓɚɎɌəəɧɡ ɐɗɫ ɌɘɛɗɔɠɔɖɌɢɔɔ ɘɌɜɖɑɜəɧɡ ɟɣɌɝɞɖɚɎ ɏɑəɚɘɌ 

ɛɌɜɌɓɔɞɚɎ, ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 2. 

ȼɑɒɔɘɧ ɩɞɌɛɚɎ ɌɘɛɗɔɠɔɖɌɢɔɔ: 1. əɌɣɌɗɨəɌɫ ɐɑəɌɞɟɜɌɢɔɫ ð 95ÁȽ, 5 ɘɔə.; 2. ɚɝəɚɎəɌɫ ɐɑəɌɞɟɜɌɢɔɫ 

ð 95ÁȽ, 30 ɝ.; 3. ɚɞɒɔɏ ɛɜɌɕɘɑɜɚɎ - TaÁȽ (ɞɌɍɗ.2), 1 ɘɔə.; 4. ɩɗɚəɏɌɢɔɫ - 64ÁȽ, 30 c.; 5. ɠɔəɌɗɨəɌɫ ɩɗɚəɏɌɢɔɫ 

ð 72ÁȽ, 5 ɘɔə.. ɉɞɌɛɧ ɝɚ 2-ɏɚ ɛɚ 4-ɧɕ ɛɚɎɞɚɜɫɗɔɝɨ ɢɔɖɗɔɣɑɝɖɔ 35 ɜɌɓ. 

Ȼɜɚɐɟɖɞɧ ɌɘɛɗɔɠɔɖɌɢɔɔ ɜɌɓɐɑɗɫɗɔ ɛɚɝɜɑɐɝɞɎɚɘ ɩɗɑɖɞɜɚɠɚɜɑɓɌ əɌ 2% ɌɏɌɜɚɓəɚɘ ɏɑɗɑ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɩɗɑɖɞɜɚɠɚɜɑɞɔɣɑɝɖɚɕ ɖɌɘɑɜɧ Sub-Cell GT. Ȯ ɜɌɍɚɞɑ ɔɝɛɚɗɨɓɚɎɌɗɔ ɌɏɌɜɚɓɟ LE 

(Termofisher), ɜɌɓɎɑɐɑəəɟɪ əɌ TBS ɍɟɠɑɜɑ ɝ ɐɚɍɌɎɗɑəɔɑɘ ɩɞɔɐɔɫ ɍɜɚɘɔɐɌ (biotechnology  Grade ). 

ȼɌɓɘɑɜ ɌɘɛɗɔɠɔɢɔɜɚɎɌəəɧɡ ɟɣɌɝɞɖɚɎ Ȱȹȶ ɚɢɑəɔɎɌɗɔ ɝ ɛɚɘɚɥɨɪ ɝɞɌəɐɌɜɞəɧɡ ɘɌɜɖɑɜɚɎ ɐɗɔə Ȱȹȶ 

(100 bp ɔ 50+ bpDNALadder ). ȿɣɑɞ ɜɑɓɟɗɨɞɌɞɚɎ ɩɗɑɖɞɜɚɠɚɜɑɓɌ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ ɛɚɘɚɥɨɪ 

ɞɜɌəɝɔɗɗɪɘɔəɌɞɚɜɌ VilberLourmat ECX -20M. ȼɑɓɟɗɨɞɌɞɧ ɠɔɖɝɔɜɚɎɌɗɔ ɝ ɛɚɘɚɥɨɪ ɝɔɝɞɑɘɧ ɏɑɗɨ-

ɐɚɖɟɘɑəɞɌɢɔɔ. 

 
ȾɌɍɗɔɢɌ 2. ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɜɌɕɘɑɜɚɎ, ɔɝɛɚɗɨɓɚɎɌəəɧɡ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɘɌɜɖɑɜɚɎ var -ɖɚɘɛɗɑɖɝɌ ɔ ɐɚɘɑəɚɎ PFEMP1 

ȻɜɌɕɘɑɜ 
tÁ 

ɚɞɒɔɏɌ 
ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɚɗɔɏɚəɟɖɗɑɚɞɔɐɚɎ 

ȼɌɓɘɑɜ 

ɌɘɛɗɔɠɔɖɌɞɌ 

DBL1Ȁ 

DBLȀ-5õ 

(ɛɜɫɘɚɕ) 
52ÁC 

5õ-GCACGAAGTTTTGCAGATAT(A/T)GG -3õ 

400 bp  
DBLȀ-3õ 

(ɚɍɜɌɞəɧɕ) 
5õ-AA(A/G)TCTTC (T/G)GCCCATTCCTCGAACCA -3õ 

DBL  

DBL -5, 

(ɛɜɫɘɚɕ) 
50ÁC 

5õ-CGACGT(C/G)AACA(C/T)ATGTGTACATC -3õ 

500 bp  
DBL -3õ 

(ɚɍɜɌɞəɧɕ) 
5õ-CA(C/T)TC(T/G)GCCCA(C/T)TC(A/T)GTCATCC -3õ 

CIDR1Ȁ 

CIDR1-5õ 

(ɛɜɫɘɚɕ) 
45ÁC 

5õ-GGT(A/T/G)(A/C/T/G)(A/C)TGATATGTTA(A/C)A(A/C)GATTC -3õ 

400 bp  
CIDR1-3õ 

(ɚɍɜɌɞəɧɕ) 
5õ-T(C/T/G)TAATAAGAATTCGATTGC-3õ 

 

ȼɑɓɟɗɨɞɌɞɧ. ȸɚɗɑɖɟɗɫɜəɚ-ɏɑəɑɞɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɍ ɖɜɚɎɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

Ɏɔɐɚɝɛɑɢɔɠɔɣəɧɡ ɛɜɌɕɘɑɜɚɎ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɚɐɞɎɑɜɐɔɗɔ ɘɚəɚɔəɠɑɖɢɔɪ, ɎɧɓɎɌəəɟɪ Ɏɚɓɍɟɐɔɞɑɗɫɘɔ 

ɞɜɚɛɔɣɑɝɖɚɕ ɘɌɗɫɜɔɔ.  

ȬəɌɗɔɓ ɝɑɓɚəəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɗɟɣɌɑɎ ɞɜɚɛɔɣɑɝɖɚɕ ɘɌɗɫɜɔɔ ɎɧɫɎɔɗ ɚɞɗɔɣɔɫ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ Ɏ 

ɛɑɜɔɚɐ ɝ ɝɑəɞɫɍɜɫ ɛɚ ɠɑɎɜɌɗɨ. Ȯ ɩɞɚɞ ɒɑ ɛɑɜɔɚɐ ɜɑɏɔɝɞɜɔɜɚɎɌɗɚɝɨ ɛɜɑɎɧɤɑəɔɑ ɐɚɗɔ ɝɗɟɣɌɑɎ, ɛɜɔ 

ɖɚɞɚɜɧɡ Ɏ ɛɜɚɍɌɡ ɖɜɚɎɔ ɎɧɫɎɗɫɗɔɝɨ ɏɑəɑɞɔɣɑɝɖɔɑ ɘɌɜɖɑɜɧ Ɏɔɜɟɗɑəɞəɚɝɞɔ Plasmodium  falciparum . (ɞɌɍɗ. 

3).  



16 

 

ȾɌɍɗɔɢɌ 3. ȼɑɓɟɗɨɞɌɞɧ ɎɧɫɎɗɑəɔɫ ɏɑəɑɞɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ Ɏɔɜɟɗɑəɞəɚɝɞɔ 

Ƚɑɓɚə ȽɗɟɣɌɔ ɓɌɍɚɗɑɎɌəɔɫ ȮɧɫɎɗɑəɔɑ ɏɑəɑɞɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ Ɏɔɜɟɗɑəɞəɚɝɞɔ  

Ȭɍɝ. % Ȭɍɝ. % 

Ȯɑɝɨ ɘɌɗɫɜɔɕəɧɕ ɝɑɓɚə 26 100,0 16 61,53 

Ȼɑɜɔɚɐ ɝ ɝɑəɞɫɍɜɫ ɛɚ ɠɑɎɜɌɗɨ 21 80,7 14 53,84 

Ȼɑɜɔɚɐ ɝ ɘɌɜɞɌ ɛɚ ɌɎɏɟɝɞ 5 9,3 2 7,69 

n=26 

 

ȬəɌɗɔɓ ɝɑɓɚəəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɎɧɫɎɗɑəɔɫ ɏɑəɑɞɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ 

Ɏɔɜɟɗɑəɞəɚɝɞɔ ɟɝɞɌəɚɎɔɗ, ɣɞɚ ɛɚɖɌɓɌɞɑɗɔ ɐɗɫ ɘɌɜɖɑɜɚɎ DBL1 Ȁ ɔ DBLȁ ɍɧɗɔ Ɏɧɤɑ Ɏ ɞɑɣɑəɔɑ ɝɑɓɚəəɚɏɚ 

ɛɚɐɦɑɘɌ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɘɑɝɫɢɌɘɔ ɏɚɐɌ (ɞɌɍɗ. 4).  

Ȼɜɔ ɩɞɚɘ ɏɑəɑɞɔɣɑɝɖɚɔɑ ɘɌɜɖɑɜɧ ɐɚɘɑəɌ CIDER ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ ɗɔɤɨ Ɏ ɑɐɔəɔɣəɧɡ ɝɗɟɣɌɫɡ. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɐɌəəɧɘɔ ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ ɔ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ 

ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɘɌɜɖɑɜɚɎ DBL1 Ȁ ɔ DBLȁ Ɏ ɖɌɣɑɝɞɎɑ ɜɌəəɔɡ ɛɜɑɐɔɖɞɚɜɚɎ 

ɞɫɒɑɝɞɔ ɖɗɔəɔɣɑɝɖɚɏɚ ɞɑɣɑəɔɫ ɘɌɗɫɜɔɕəɚɕ ɔəɠɑɖɢɔɔ, ɎɧɓɎɌəəɚɕ Plasmodium  falciparum  [8, 11].  
 

ȾɌɍɗɔɢɌ 4.Ƚɑɓɚəəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɎɧɫɎɗɑəɔɫ ɏɑəɑɞɔɣɑɝɖɔɡ ɘɌɜɖɑɜɚɎ ɐɚɘɑəɚɎ DBL1Ȁ,DBLȁ ɔ 

CIDER 

ȸɌɜɖɑɜɧ Ƚɑəɞɫɍɜɨ - ɠɑɎɜɌɗɨ ȸɌɜɞ - ɌɎɏɟɝɞ 

Ȭɍɝ. % Ȭɍɝ. % 

DBL1Ȁ 11 42,30 0 0,0 

DBLȁ 10 38,46 1 3,84 

CIDER 2 7,67 0 0,0 

DBL1Ȁ + DBLȁ 9 34,61 1 3,84 

DBL1Ȁ + DBLȁ + 

CIDER 

2 7,67 0 0,0 

n=26 

 

ȮɧɎɚɐɧ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɌəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɞɚɘ, ɣɞɚ Ɏ ɖɜɚɎɔ 

ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɚɗɨəɧɡ ɞɜɚɛɔɣɑɝɖɚɕ ɘɌɗɫɜɔɑɕ, ɏɑəɑɞɔɣɑɝɖɔɑ ɘɌɜɖɑɜɧ Ɏɔɜɟɗɑəɞəɚɝɞɔ Plasmodium  

falciparum  ɎɧɫɎɗɫɗɔɝɨ ɣɌɥɑ Ɏ ɛɑɜɔɚɐ ɩɛɔɐɑɘɔɣɑɝɖɚɏɚ ɛɚɐɦɑɘɌ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ (ɝɑəɞɫɍɜɨ-ɠɑɎɜɌɗɨ), 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɘɑɝɫɢɌɘɔ ɘɌɗɫɜɔɕəɚɏɚ ɝɑɓɚəɌ. ɉɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɛɜɑɐɛɚɗɚɒɑəɔɑɘ ɚ 

ɝɑɓɚəəɧɡ ɔɓɘɑəɑəɔɫɡ ɏɑəɑɞɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ ɏɗɌɎəɚɏɚ ɠɌɖɞɚɜɌ Ɏɔɜɟɗɑəɞəɚɝɞɔ Plasmodium  falciparum  , 

ɖɌɖ ɚɐəɚɏɚ ɔɓ ɘɑɡɌəɔɓɘɚɎ ɏɑəɑɞɔɣɑɝɖɚɕ ɏɑɞɑɜɚɏɑəəɚɝɞɔ ɛɚɛɟɗɫɢɔɔ ɔ ɠɌɓɚɎɧɡ ɛɜɑɚɍɜɌɓɚɎɌəɔɕ 

Ɏɔɜɟɗɑəɞəɚɝɞɔ ɘɌɗɫɜɔɕəɧɡ ɛɗɌɓɘɚɐɔɑɎ [3, 8]. Ȼɚ ɘəɑəɔɪ ɜɫɐɌ ɌɎɞɚɜɚɎ, ɞɌɖɚɕ ɘɑɡɌəɔɓɘ ɚɍɑɝɛɑɣɔɎɌɑɞ 

ɟɝɞɚɕɣɔɎɚɑ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɛɌɜɌɓɔɞɌɜəɧɡ ɝɔɝɞɑɘ ɞɜɚɛɔɣɑɝɖɚɕ ɘɌɗɫɜɔɔ əɌ ɞɑɜɜɔɞɚɜɔɔ 

ɩəɐɑɘɔɣəɚɕ ɛɚ ɩɞɚɕ ɔəɠɑɖɢɔɔ Ɏ ɟɝɗɚɎɔɫɡ ɔɓɘɑəɫɪɥɑɏɚɝɫ ɔɘɘɟəəɚɏɚ ɛɜɚɠɔɗɫ ɔ ɠɌɓɚɎɧɡ ɖɚɗɑɍɌəɔɕ 

ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɛɚɛɟɗɫɢɔɔ ɞɑɛɗɚɖɜɚɎəɧɡ ɡɚɓɫɑɎ. Ȱɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɐɌəəɚɏɚ ɛɜɑɐɛɚɗɚɒɑəɔɫ 

əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ 
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ȬɠɔɘɨɔəɌ ȶ.ȯ.1, ȶɟɤəɔɜɣɟɖ ȴ.ȴ.[ɸ1]1 

 

Ȼȼȴȸȱȹȱȹȴȱ ȸȱȾȺȰȺȮ ȴȽȶȿȽȽȾȮȱȹȹȺȯȺ ȴȹȾȱȷȷȱȶȾȬ Ȯ ȸȱȰȴɂȴȹȱ 

 
1 ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ: ȴɝɖɟɝɝɞɎɑəəɧɕ ɔəɞɑɗɗɑɖɞ Ɏ ɘɑɐɔɢɔəɑ ɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɔ ɝɞɌɗ ɚɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɚɕ 

ɞɑɘɚɕ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ȴȴ Ɏ ɘɑɐɔɢɔəɑ ɚɍɗɌɐɌɑɞ ɚɏɜɚɘəɧɘ 

ɛɚɞɑəɢɔɌɗɚɘ. ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ - ȹɌ ɚɝəɚɎɑ ɔɓɟɣɑəɔɫ ɐɚɝɞɟɛəɧɡ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɚɎ ɐɌɞɨ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ ɛɜɔɘɑəɑəɔɪ ɘɑɞɚɐɚɎ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ Ɏ ɘɑɐɔɢɔəɑ. Ȼɚɐ ȴȴ Ɏ ɘɑɐɔɢɔəɑ 

ɛɚəɔɘɌɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɑɡəɚɗɚɏɔɕ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɧɡ ɛɜɚɢɑɝɝɚɎ ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɞɜɑɍɟɑɞɝɫ ɛɚɘɚɥɨ. Ȭɜɏɟɘɑəɞɚɘ Ɏ ɛɚɗɨɓɟ ɍɚɗɑɑ ɤɔɜɚɖɚɏɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ȴȴ Ɏ ɘɑɐɔɢɔəɑ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɐɚɎɚɗɨəɚ ɘəɚɏɚɑ ɔɓ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɚɏɚ ɘɚɒəɚ 

ɌɎɞɚɘɌɞɔɓɔɜɚɎɌɞɨ - ɌɎɞɚɘɌɞɔɓɌɢɔɫ ɣɌɝɞɚ ɚɓəɌɣɌɑɞ, ɣɞɚ ɓɌɐɌɣɔ Ɏɧɛɚɗəɫɪɞɝɫ ɍɧɝɞɜɑɑ. ɉɞɚ ɚɝɎɚɍɚɒɐɌɑɞ 

Ɏɜɑɘɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɜɌɍɚɞəɔɖɌ, ɖɚɏɐɌ ɚə ɘɚɒɑɞ Ɏɧɛɚɗəɫɞɨ ɐɜɟɏɔɑ ɚɍɫɓɌəəɚɝɞɔ, ɖɚɞɚɜɧɑ əɑ ɘɚɏɟɞ ɍɧɞɨ 

ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɧɘɔ, ɔ ɩɞɚ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɖɌɖ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɣɑɗɚɎɑɣɑɝɖɔɡ 

ɜɑɝɟɜɝɚɎ. Ƀɞɚ ɚɓəɌɣɌɑɞ ȴȴ ɐɗɫ ɍɟɐɟɥɑɏɚ ɎɜɌɣɑɕ? Ȼɚ ɘɑɜɑ ɞɚɏɚ, ɖɌɖ ɛɟɍɗɔɖɟɑɞɝɫ Ɏɝɑ ɍɚɗɨɤɑ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɔ Ɏɑɐɟɞɝɫ ɐɔɝɖɟɝɝɔɔ ɚ ɍɟɐɟɥɑɘ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɔ ɌɎɞɚɘɌɞɔɓɌɢɔɔ, Ɏɝɑ ɒɑ 

ɛɚɫɎɗɫɪɞɝɫ ɜɌɓəɧɑ ɝɞɚɜɚəɧ ɌɜɏɟɘɑəɞɌɢɔɔ, ɚɝɚɍɑəəɚ ɖɚɏɐɌ ɜɑɣɨ ɔɐɑɞ ɚ ɣɑɘ-ɞɚ Ɏɜɚɐɑ ɘɑɐɔɢɔəɧ. Ȼɚ 

ɚɍɥɑɘɟ ɘəɑəɔɪ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɜɟɞɔəəɧɑ ɓɌɐɌɣɔ ɔ ɝɍɚɜ ɎɎɚɐ ɐɌəəɧɡ ɘɚɏɟɞ ɔ, Ɏɚɓɘɚɒəɚ, ɐɚɗɒəɧ 

Ɏɧɛɚɗəɫɞɨɝɫ ɘɌɤɔəɌɘɔ, ɎɝɑɏɐɌ ɍɟɐɑɞ ɛɚɞɜɑɍəɚɝɞɨ Ɏɚ ɎɜɌɣɌɡ, Ɏ ɎɑɥɌɡ, ɖɚɞɚɜɧɑ ɞɑɡəɚɗɚɏɔɔ əɑ ɘɚɏɟɞ 

ɚɍɑɝɛɑɣɔɞɨ - ɝɟɒɐɑəɔɔ, ɞɎɚɜɣɑɝɞɎɑ ɔ ɝɚɣɟɎɝɞɎɔɔ. ȽɑɕɣɌɝ, ɖɚɏɐɌ ɘɧ ɒɔɎɑɘ Ɏ ɩɛɚɡɟ, ɖɚɏɐɌ ɚɏɜɚɘəɚɑ 

ɖɚɗɔɣɑɝɞɎɚ ɐɌəəɧɡ ɘɚɒəɚ ɝɚɍɔɜɌɞɨ ɔ ɌəɌɗɔɓɔɜɚɎɌɞɨ ɚɣɑəɨ ɍɧɝɞɜɚ, ɛɑɜɝɚəɌɗɔɓɌɢɔɫ ɗɑɣɑəɔɫ əɌ ɚɝəɚɎɑ 

ɖɚəɖɜɑɞəɧɡ ɓəɌəɔɕ ɝɞɌəɚɎɔɞɝɫ Ɏɝɑ ɍɚɗɑɑ Ɏɚɓɘɚɒəɚɕ. ȸɌɗɚɎɑɜɚɫɞəɚ, ɣɞɚ ɞɑɡəɚɗɚɏɔɔ ɔɝɖɟɝɝɞɎɑəəɚɏɚ 

ɔəɞɑɗɗɑɖɞɌ ɓɌɘɑəɫɞ ɔɗɔ ɟɝɞɜɌəɫɞ ɛɚɞɜɑɍəɚɝɞɨ Ɏ ɎɜɌɣɌɡ Ɏ ɍɗɔɒɌɕɤɑɑ Ɏɜɑɘɫ, ɞɑ, ɖɞɚ ɟɒɑ ɜɌɍɚɞɌɑɞ ɔɗɔ 

ɝɚɍɔɜɌɑɞɝɫ ɝɞɌɞɨ ɘɑɐɔɖɚɘ, ɐɚɗɒəɧ ɍɧɞɨ ɏɚɞɚɎɧ ɌɐɌɛɞɔɜɚɎɌɞɨɝɫ, ɟɣɔɞɨɝɫ ɔ ɜɌɝɞɔ Ɏɘɑɝɞɑ ɝ 

ɞɑɡəɚɗɚɏɔɣɑɝɖɔɘɔ ɐɚɝɞɔɒɑəɔɫɘɔ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɔɝɖɟɝɝɞɎɑəəɧɕ ɔəɞɑɗɗɑɖɞ, ɗɑɣɑəɔɑ ɓɐɜɌɎɚɚɡɜɌəɑəɔɑ, ɗɚɏɔɣɑɝɖɔɕ ɌəɌɗɔɓ, 

ɘɌɞɑɘɌɞɔɣɑɝɖɔɑ Ɍɗɏɚɜɔɞɘɧ, ɝɔɝɞɑɘəɌɫ ɐɔəɌɘɔɖɌ. 
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APPLICATION OF ARTIFICIAL INTELLIGENCE METHODS IN MEDICINE 

 
1S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  
 

Resume:  Artificial intelligence in medicine and healthcare has become a particularly hot topic in 

recent years. Despite the fact that the application of AI in medicine has great potential. Purpose of the 

research - Based on the study of available literary sources, to characterize the application of artificial 

intelligence methods in medicine. AI in medicine refers to the use of artificial intelligence technologies of 

automated pro cesses to diagnose and treat patients who need help. The rationale for the wider use of AI in 

medicine is that quite a lot of the above can be automated - automation often means tasks are completed 

faster. This frees up the time of the healthcare professio nal when he can perform other duties that cannot be 

automated, and this is seen as a more efficient use of human resources. What does AI mean for the future of 

doctors? As more research is published and discussions are held about the future of artificial i ntelligence and 

automation, there are still different sides of the argument, especially when it comes to something like 

medicine. The general consensus is that while routine tasks and data collection can and may need to be 

performed by machines, there will  always be a need for doctors, for things that technology cannot provide - 

judgment, creativity, and empathy. Now that we live in an era where a huge amount of data can be 

collected and analyzed very quickly, personalizing treatment based on specific knowl edge is becoming more 

and more possible. It is unlikely that artificial intelligence technologies will replace or eliminate the need for 

doctors anytime soon, those who are already working or about to become a medic must be ready to adapt, 

learn and grow w ith technological advances.  

Key words:  artificial intelligence, health care treatment, logical analysis, mathematical algorithms, 

system dynamics.  

 

ȮɎɑɐɑəɔɑ. ȴɝɖɟɝɝɞɎɑəəɧɕ ɔəɞɑɗɗɑɖɞ Ɏ ɘɑɐɔɢɔəɑ ɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɔ ɝɞɌɗ ɚɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɚɕ 

ɞɑɘɚɕ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ȴȴ Ɏ ɘɑɐɔɢɔəɑ ɚɍɗɌɐɌɑɞ ɚɏɜɚɘəɧɘ 

ɛɚɞɑəɢɔɌɗɚɘ, ɝɟɥɑɝɞɎɟɪɞ ɞɌɖɒɑ ɚɛɌɝɑəɔɫ ɛɚ ɛɚɎɚɐɟ ɛɚɞɑɜɔ çɣɑɗɚɎɑɣɑɝɖɚɏɚ ɛɜɔɖɚɝəɚɎɑəɔɫè Ɏ ɞɌɖɚɕ 

ɎɌɒəɚɕ ɔ ɚɜɔɑəɞɔɜɚɎɌəəɚɕ əɌ ɗɪɐɑɕ ɛɜɚɠɑɝɝɔɔ. ȼɌɓɜɌɍɚɞɖɔ Ɏ ɚɍɗɌɝɞɔ ɌɎɞɚɘɌɞɔɓɌɢɔɔ ɔ 

ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɐɚɗɒəɧ ɛɜɚɔɓɎɑɝɞɔ ɜɑɎɚɗɪɢɔɪ əɌ ɜɌɍɚɣɑɘ ɘɑɝɞɑ - ɚɖɚɗɚ 50% ɐɑɕɝɞɎɔɕ, 

Ɏɧɛɚɗəɫɑɘɧɡ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɚɞɜɟɐəɔɖɌɘɔ, ɛɚɞɑəɢɔɌɗɨəɚ ɘɚɏɟɞ ɍɧɞɨ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəɧ. ȸəɚɏɔɑ ɔɓ 

əɌɝ ɓɌɐɌɪɞɝɫ Ɏɚɛɜɚɝɚɘ, ɖɌɖ ɩɞɚɞ ɝɐɎɔɏ Ɏ ɚɍɥɑɝɞɎɑ ɘɚɒɑɞ ɛɚɎɗɔɫɞɨ əɌ əɌɤɔ ɚɍɗɌɝɞɔ. ȴɝɖɟɝɝɞɎɑəəɧɕ 

ɔəɞɑɗɗɑɖɞ Ɏ ɘɑɐɔɢɔəɑ ɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɔ ɝɞɌɗ ɚɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɚɕ ɞɑɘɚɕ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ȴȴ Ɏ ɘɑɐɔɢɔəɑ ɚɍɗɌɐɌɑɞ ɚɏɜɚɘəɧɘ ɛɚɞɑəɢɔɌɗɚɘ, ɝɟɥɑɝɞɎɟɪɞ ɞɌɖɒɑ 
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ɚɛɌɝɑəɔɫ ɛɚ ɛɚɎɚɐɟ ɛɚɞɑɜɔ çɣɑɗɚɎɑɣɑɝɖɚɏɚ ɛɜɔɖɚɝəɚɎɑəɔɫè Ɏ ɞɌɖɚɕ ɎɌɒəɚɕ ɔ ɚɜɔɑəɞɔɜɚɎɌəəɚɕ əɌ 

ɗɪɐɑɕ ɛɜɚɠɑɝɝɔɔ. 

ɂɑɗɨ. ȹɌ ɚɝəɚɎɑ ɔɓɟɣɑəɔɫ ɐɚɝɞɟɛəɧɡ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɚɎ ɐɌɞɨ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ ɛɜɔɘɑəɑəɔɪ 

ɘɑɞɚɐɚɎ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ Ɏ ɘɑɐɔɢɔəɑ 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɡɚɐɑ ɜɌɍɚɞɧ ɔɓɟɣɑəɚ ɝɚɐɑɜɒɌəɔɑ əɌɟɣəɧɡ ɝɞɌɞɑɕ, ɛɜɚɠɔɗɨəɧɡ ɝɌɕɞɚɎ Ɏ 

ɝɑɞɔ ȴəɞɑɜəɑɞ, ɚɍɓɚɜɚɎ, ɚɞɣɑɞɚɎ ɔ ɜɟɖɚɎɚɐɫɥɔɡ ɐɚɖɟɘɑəɞɚɎ.  

ȸɑɞɚɐɌɘɔ ɗɚɏɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɔ ɝɔəɞɑɓɌ ɛɜɚɔɓɎɑɐɑəɚ ɚɍɚɍɥɑəɔɑ ɐɌəəɧɡ ɚ ɝɚɎɜɑɘɑəəɚɘ 

ɝɚɝɞɚɫəɔɔ ɔ ɛɑɜɝɛɑɖɞɔɎɌɡ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ Ɏ ɘɑɐɔɢɔəɑ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ȼɚɐ ȴȴ Ɏ ɘɑɐɔɢɔəɑ ɛɚəɔɘɌɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɑɡəɚɗɚɏɔɕ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɔ 

ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɧɡ ɛɜɚɢɑɝɝɚɎ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɞɜɑɍɟɑɞɝɫ ɛɚɘɚɥɨ. Ɂɚɞɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɔ ɗɑɣɑəɔɑ ɘɚɏɟɞ ɛɚɖɌɓɌɞɨɝɫ ɛɜɚɝɞɧɘɔ ɤɌɏɌɘɔ, ɝɟɥɑɝɞɎɟɑɞ ɘəɚɏɚ ɐɜɟɏɔɡ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ 

ɛɜɚɢɑɝɝɚɎ, ɖɚɞɚɜɧɑ ɐɚɗɒəɧ Ɏɧɛɚɗəɫɞɨɝɫ, ɣɞɚɍɧ ɛɌɢɔɑəɞ ɛɚɟɗɣɔɗ ɖɌɣɑɝɞɎɑəəɚɑ ɗɑɣɑəɔɑ, əɌɛɜɔɘɑɜ:  

- Ƚɍɚɜ ɐɌəəɧɡ ɛɚɝɜɑɐɝɞɎɚɘ ɚɛɜɚɝɚɎ ɛɌɢɔɑəɞɚɎ ɔ ɞɑɝɞɚɎ  

- ȺɍɜɌɍɚɞɖɌ ɔ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ  

- ȴɝɛɚɗɨɓɚɎɌəɔɑ əɑɝɖɚɗɨɖɔɡ ɔɝɞɚɣəɔɖɚɎ ɐɌəəɧɡ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɞɚɣəɚɏɚ ɐɔɌɏəɚɓɌ  

- Ⱥɛɜɑɐɑɗɑəɔɑ ɛɚɐɡɚɐɫɥɑɏɚ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ (ɣɌɝɞɚ ɝ ɟɖɌɓɌəɔɑɘɎɌɜɔɌəɞɚɎ)  

- ȻɚɐɏɚɞɚɎɖɌ ɔ ɛɜɔɘɑəɑəɔɑ ɎɧɍɜɌəəɚɏɚ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ  

- ȹɌɍɗɪɐɑəɔɑ ɓɌ ɛɌɢɔɑəɞɚɘ 

- Ȼɚɝɗɑɐɟɪɥɔɕ ɟɡɚɐ, ɖɚəɞɜɚɗɨəɧɑ Ɏɝɞɜɑɣɔ ɔ ɞ. ɐ. 

Ȭɜɏɟɘɑəɞɚɘ Ɏ ɛɚɗɨɓɟ ɍɚɗɑɑ ɤɔɜɚɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȴȴ Ɏ ɘɑɐɔɢɔəɑ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɐɚɎɚɗɨəɚ 

ɘəɚɏɚɑ ɔɓ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɚɏɚ ɘɚɒəɚ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌɞɨ - ɌɎɞɚɘɌɞɔɓɌɢɔɫ ɣɌɝɞɚ ɚɓəɌɣɌɑɞ, ɣɞɚ ɓɌɐɌɣɔ 

Ɏɧɛɚɗəɫɪɞɝɫ ɍɧɝɞɜɑɑ, Ɍ ɞɌɖɒɑ ɚɝɎɚɍɚɒɐɌɑɞ Ɏɜɑɘɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɜɌɍɚɞəɔɖɌ, ɖɚɏɐɌ ɚə ɘɚɒɑɞ Ɏɧɛɚɗəɫɞɨ 

ɐɜɟɏɔɑ ɚɍɫɓɌəəɚɝɞɔ, ɖɚɞɚɜɧɑ əɑ ɘɚɏɟɞ ɍɧɞɨ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɧɘɔ, ɔ ɛɚɩɞɚɘɟ ɚəɔ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɖɌɖ 

ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɣɑɗɚɎɑɣɑɝɖɔɡ ɜɑɝɟɜɝɚɎ. ȽɚɏɗɌɝəɚ ɘəɚɒɑɝɞɎɟ ɔɝɝɗɑɐɚɎɌəɔɕ ɎɜɌɣɔ 

ɞɜɌɞɫɞ ɏɚɜɌɓɐɚ ɍɚɗɨɤɑ Ɏɜɑɘɑəɔ əɌ ɎɎɚɐ ɐɌəəɧɡ ɔ ɖɌɍɔəɑɞəɟɪ ɜɌɍɚɞɟ, ɣɑɘ əɌ ɚɍɥɑəɔɑ ɝ ɛɌɢɔɑəɞɌɘɔ ɔ 

ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ ɝ əɔɘɔ. ɉɞɚ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɣɟɎɝɞɎɟɪɞ ɘəɚɏɔɑ ɎɜɌɣɔ: ɎɎɚɐ ɐɌəəɧɡ ɔ ɌɐɘɔəɔɝɞɜɌɞɔɎəɧɑ 

ɓɌɐɌɣɔ ɝɚɖɜɌɥɌɪɞ Ɏɜɑɘɫ, ɓɌɞɜɌɣɔɎɌɑɘɚɑ ɎɜɌɣɚɘ əɌ ɛɌɢɔɑəɞɌ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɐɗɫ ɘɑɐɔɢɔəɧ ɔ 

ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ, ɛɚ ɖɚɞɚɜɚɕ ɘəɚɏɔɑ ɝɞɌɗɔ ɎɜɌɣɌɘɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɞɜɑɘɗɑəɔɑ ɖ ɔəɠɚɜɘɌɞɔɓɌɢɔɔ ɝɚɝɞɚɔɞ əɑ Ɏ ɞɚɘ, ɣɞɚɍɧ ɣɜɑɓɘɑɜəɚ 

ɌɎɞɚɘɌɞɔɓɔɜɚɎɌɞɨ ɚɍɗɌɝɞɔ ɘɑɐɔɢɔəɧ ɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ, Ɍ Ɏ ɞɚɘ, ɣɞɚɍɧ ɝɚɓəɌɞɑɗɨəɚ ɔ ɜɌɓɟɘəɚ 

ɚɛɜɑɐɑɗɔɞɨ ɞɑ ɚɍɗɌɝɞɔ, Ɏ ɖɚɞɚɜɧɡ ɌɎɞɚɘɌɞɔɓɌɢɔɫ ɘɚɒɑɞ ɎɧɝɎɚɍɚɐɔɞɨ Ɏɜɑɘɫ ɔ ɟɝɔɗɔɫ. ɂɑɗɨ ɝɚɝɞɚɔɞ Ɏ 

ɐɚɝɞɔɒɑəɔɔ ɍɌɗɌəɝɌ ɘɑɒɐɟ ɩɠɠɑɖɞɔɎəɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɑɡəɚɗɚɏɔɕɔ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ, Ɍ 

ɞɌɖɒɑ ɣɑɗɚɎɑɣɑɝɖɔɘɔ ɐɚɝɞɚɔəɝɞɎɌɘɔ ɔ ɚɢɑəɖɌɘɔ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ. 

ȶɌɖ ɔɝɖɟɝɝɞɎɑəəɧɕ ɔəɞɑɗɗɑɖɞ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɘɑɐɔɢɔəɑ? Ȯ ɘɑɐɔɢɔəɑ ɟɒɑ ɓɌɐɑɕɝɞɎɚɎɌəɚ 

əɑɎɑɜɚɫɞəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɞɑɡəɚɗɚɏɔɕ ɔ ɌɎɞɚɘɌɞɔɓɌɢɔɔ, ɚɝɚɓəɌɑɘ ɘɧ ɩɞɚ ɔɗɔ əɑɞ - ɘɑɐɔɢɔəɝɖɔɑ ɓɌɛɔɝɔ 

ɚɢɔɠɜɚɎɧɎɌɪɞɝɫ, ɓɌɛɔɝɔ əɌ ɛɜɔɑɘ ɘɚɒəɚ ɓɌɛɔɝɧɎɌɞɨ ɚəɗɌɕə, ɛɌɢɔɑəɞɧ ɘɚɏɟɞ ɜɑɏɔɝɞɜɔɜɚɎɌɞɨɝɫ Ɏ 

ɘɑɐɔɢɔəɝɖɔɡ ɢɑəɞɜɌɡ ɔɗɔ ɖɗɔəɔɖɌɡ ɝ ɛɚɘɚɥɨɪ ɝɎɚɔɡ ɞɑɗɑɠɚəɚɎ ɔɗɔ ɖɚɘɛɨɪɞɑɜɚɎ. Ȼɚ ɘɑɜɑ ɞɚɏɚ ɖɌɖ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɑɡəɚɗɚɏɔɕ ɟɎɑɗɔɣɔɎɌɗɚɝɨ Ɏɚ Ɏɝɑɡ ɝɠɑɜɌɡ ɒɔɓəɔ, əɑɓɌɘɑɞəɚ ɔɓɘɑəɔɗɔɝɨ ɔ ɝɛɚɝɚɍɧ 

ɚɍɜɌɥɑəɔɫ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɨɪ. 

Ȯɚɞ ɚɝəɚɎəɧɑ ɛɜɔɘɑɜɧ ȴȴ, ɟɒɑ ɛɜɔɘɑəɫɑɘɚɏɚ Ɏ ɘɑɐɔɢɔəɑ ɝɑɏɚɐəɫ: 

Ƚɔɝɞɑɘɧ ɛɚɐɐɑɜɒɖɔ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ - ɛɜɔ əɌɗɔɣɔɔ əɌɍɚɜɌ ɝɔɘɛɞɚɘɚɎ ɛɜɑɐɗɌɏɌɑɞɝɫ ɝɛɔɝɚɖ 

Ɏɚɓɘɚɒəɧɡ ɐɔɌɏəɚɓɚɎ. 

ȷɌɍɚɜɌɞɚɜəɧɑ ɔəɠɚɜɘɌɢɔɚəəɧɑ ɝɔɝɞɑɘɧ- ɛɜɑɐəɌɓəɌɣɑəɧ ɐɗɫ ɚɍəɌɜɟɒɑəɔɫ, ɚɞɝɗɑɒɔɎɌəɔɫ ɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ. 

ȼɚɍɚɞɔɓɔɜɚɎɌəəɧɑ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɝɔɝɞɑɘɧ ð ɛɚɓɎɚɗɫɪɞ ɎɜɌɣɌɘ ɛɜɚɎɚɐɔɞɨ ɞɚɣəɧɑ ɚɛɑɜɌɢɔɔ, 

ɖɚɞɚɜɧɑ ɍɧɗɔ ɍɧ əɑɎɚɓɘɚɒəɧ ɛɜɔ ɛɚɗəɚɝɞɨɪ ɜɟɣəɚɘ ɛɚɐɡɚɐɑ 

ȺəɗɌɕə-ɖɟɜɝɧ ɐɗɫ ɗɪɐɑɕ, ɍɚɜɪɥɔɡɝɫ ɝ ɝɚɢɔɌɗɨəɚɕ ɞɜɑɎɚɒəɚɝɞɨɪ.  

ȻɚɞɑəɢɔɌɗ ɐɗɫ ɍɚɗɑɑ ɤɔɜɚɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȴȴ Ɏ ɘɑɐɔɢɔəɑ ɓɌɖɗɪɣɌɑɞɝɫ əɑ ɞɚɗɨɖɚ Ɏ 

ɝɚɖɜɌɥɑəɔɔ ɜɟɣəɧɡ ɓɌɐɌɣ ɔ ɎɧɝɎɚɍɚɒɐɑəɔɔ Ɏɜɑɘɑəɔ ɎɜɌɣɌ, ɛɚɎɧɤɑəɔɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ 

ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɔ ð ɚəɞɌɖɒɑ ɐɌɑɞ əɌɘ Ɏɚɓɘɚɒəɚɝɞɨ ɐɎɔɏɌɞɨɝɫ Ɏ ɝɞɚɜɚəɟ ɍɚɗɑɑ çɞɚɣəɚɕ ɘɑɐɔɢɔəɧ. 

ȿɓɖɔɕ ɔɝɖɟɝɝɞɎɑəəɧɕ ɔəɞɑɗɗɑɖɞ, ɝɖɚɜɑɑ Ɏɝɑɏɚ, ɛɚɘɚɒɑɞ ɓɐɜɌɎɚɚɡɜɌəɑəɔɪ ɛɑɜɑɕɞɔ ɚɞ 

ɞɜɌɐɔɢɔɚəəɧɡ, ɟəɔɎɑɜɝɌɗɨəɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɜɑɤɑəɔɕ ɖ ɢɑɗɑɎɧɘ ɘɑɞɚɐɌɘ ɗɑɣɑəɔɫ, 

ɔəɐɔɎɔɐɟɌɗɔɓɔɜɚɎɌəəɚɕ ɞɑɜɌɛɔɔ ɔ ɟəɔɖɌɗɨəɧɘ ɘɑɞɚɐɌɘ ɗɑɣɑəɔɫ. 

Ȯ ɞɑɣɑəɔɑ ɘəɚɏɔɡ ɗɑɞ ɚɍɥɌɫ ɘɑɐɔɢɔəɝɖɌɫ ɛɜɌɖɞɔɖɌ ɛɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɝɎɚɐɔɗɌɝɨ ɖ ɝɍɚɜɟ 

ɐɌəəɧɡ ɔ ɚɍɚɍɥɑəɔɫɘ. ȷɑɣɑəɔɑ ɣɌɝɞɚ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ çɛɚɞɜɑɍəɚɝɞɫɡ ɝɜɑɐəɑɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ 

ɣɑɗɚɎɑɖɌè. ȽɑɕɣɌɝ, ɖɚɏɐɌ ɘɧ ɒɔɎɑɘ Ɏ ɩɛɚɡɟ, ɖɚɏɐɌ ɚɏɜɚɘəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɐɌəəɧɡ ɘɚɒəɚ ɝɚɍɔɜɌɞɨ ɔ 

ɌəɌɗɔɓɔɜɚɎɌɞɨ ɚɣɑəɨ ɍɧɝɞɜɚ, ɛɑɜɝɚəɌɗɔɓɌɢɔɫ ɗɑɣɑəɔɫ əɌ ɚɝəɚɎɑ ɖɚəɖɜɑɞəɧɡ ɓəɌəɔɕ ɝɞɌəɚɎɔɞɝɫ Ɏɝɑ 

ɍɚɗɑɑ Ɏɚɓɘɚɒəɚɕ. 

Ȱɑɘɚəɝɞɜɔɜɟɫ ɩɞɚɞ ɝɐɎɔɏ, Ɏ ɛɜɚɤɗɚɘ ɏɚɐɟ Google ɎɧɛɟɝɞɔɗɌ Ɏɑɜɝɔɪ DeepVariant ɝ ɚɞɖɜɧɞɧɘ 

ɔɝɡɚɐəɧɘ ɖɚɐɚɘ, ɔəɝɞɜɟɘɑəɞɌ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɐɗɫ ɞɚɣəɚɕ ɘɑɐɔɢɔəɧ. ȹɌɜɫɐɟ ɝ Google Ɏ 

ɝɠɑɜɟ ɔəɠɚɜɘɌɢɔɚəəɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɝɠɑɜɑ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ Ɏɡɚɐɫɞ ɖɚəɖɟɜɑəɞɧ - IBM ɔ Microsoft, 

ɖɚɞɚɜɧɑ ɛɜɑɐɛɚɗɌɏɌɪɞ, ɣɞɚ Apple ɔ Amazon Ɏɝɖɚɜɑ ɝɐɑɗɌɪɞ ɞɚ ɒɑ ɝɌɘɚɑ. 

Ƀɞɚ ɚɓəɌɣɌɑɞ ȴȴ ɐɗɫ ɍɟɐɟɥɑɏɚ ɎɜɌɣɑɕ? Ȼɚ ɘɑɜɑ ɞɚɏɚ, ɖɌɖ ɛɟɍɗɔɖɟɑɞɝɫ Ɏɝɑ ɍɚɗɨɤɑ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɔ Ɏɑɐɟɞɝɫ ɐɔɝɖɟɝɝɔɔ ɚ ɍɟɐɟɥɑɘ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɔ ɌɎɞɚɘɌɞɔɓɌɢɔɔ, Ɏɝɑ ɒɑ ɛɚɫɎɗɫɪɞɝɫ ɜɌɓəɧɑ 
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ɝɞɚɜɚəɧ ɌɜɏɟɘɑəɞɌɢɔɔ, ɚɝɚɍɑəəɚ ɖɚɏɐɌ ɜɑɣɨ ɔɐɑɞ ɚ ɣɑɘ-ɞɚ Ɏɜɚɐɑ ɘɑɐɔɢɔəɧ. Ȼɚ ɚɍɥɑɘɟ ɘəɑəɔɪ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɜɟɞɔəəɧɑ ɓɌɐɌɣɔ ɔ ɝɍɚɜ ɎɎɚɐ ɐɌəəɧɡ ɘɚɏɟɞ ɔ, Ɏɚɓɘɚɒəɚ, ɐɚɗɒəɧ Ɏɧɛɚɗəɫɞɨɝɫ ɘɌɤɔəɌɘɔ, 

ɎɝɑɏɐɌ ɍɟɐɑɞ ɛɚɞɜɑɍəɚɝɞɨ Ɏɚ ɎɜɌɣɌɡ, Ɏ ɎɑɥɌɡ, ɖɚɞɚɜɧɑ ɞɑɡəɚɗɚɏɔɔ əɑ ɘɚɏɟɞ ɚɍɑɝɛɑɣɔɞɨ - ɝɟɒɐɑəɔɔ, 

ɞɎɚɜɣɑɝɞɎɑ ɔ ɝɚɣɟɎɝɞɎɔɔ. 

ȼɚɗɨ çɎɜɌɣɌè ɛɚɗəɚɝɞɨɪ əɑ ɔɝɣɑɓəɑɞ - ɝɖɚɜɑɑ, ɚəɌ ɔɓɘɑəɔɞɝɫ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ȴȴ ɝɌɘɚ ɛɚ ɝɑɍɑ 

ɘɚɒɑɞ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ. ȼɌɍɚɞɌ ɝ ȴȴ ɞɌɖɒɑ ɟɗɟɣɤɌɑɞ ɜɌɍɚɞɟ ɣɑɗɚɎɑɖɌ - ɏɔɍɜɔɐəɌɫ 

ɘɚɐɑɗɨ ɝɚɎɘɑɝɞəɚɕ ɜɌɍɚɞɧ ɗɪɐɑɕ ɔ ɘɌɤɔə ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɘɌɝɤɞɌɍɔɜɟɑɘɟɪ ɛɌɜɌɐɔɏɘɟ 

ɌɎɞɚɘɌɞɔɓɌɢɔɔ ɐɗɫ ɘɑɐɔɢɔəɧ, ɖɚɞɚɜɌɫ ɝɚɓɐɌɑɞ əɚɎɧɑɓɌɐɌɣɔ ɔ ɜɚɗɔ ɐɗɫ ɚɝəɚɎəɧɡ ɘɑɐɔɢɔəɝɖɔɡ 

ɝɛɑɢɔɌɗɨəɚɝɞɑɕ. 

ȳɌɖɗɪɣɑəɔɑ. ȸɌɗɚɎɑɜɚɫɞəɚ, ɣɞɚ ɞɑɡəɚɗɚɏɔɔ ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɔəɞɑɗɗɑɖɞɌ ɓɌɘɑəɫɞ ɔɗɔ ɟɝɞɜɌəɫɞ 

ɛɚɞɜɑɍəɚɝɞɨ Ɏ ɎɜɌɣɌɡ Ɏ ɍɗɔɒɌɕɤɑɑ Ɏɜɑɘɫ, ɞɑ, ɖɞɚ ɟɒɑ ɜɌɍɚɞɌɑɞ ɔɗɔ ɝɚɍɔɜɌɑɞɝɫ ɝɞɌɞɨ ɘɑɐɔɖɚɘ, ɐɚɗɒəɧ 

ɍɧɞɨ ɏɚɞɚɎɧ ɌɐɌɛɞɔɜɚɎɌɞɨɝɫ, ɟɣɔɞɨɝɫ ɔ ɜɌɝɞɔ Ɏɘɑɝɞɑ ɝ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɘɔ ɐɚɝɞɔɒɑəɔɫɘɔ. 
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ȼɑɓɪɘɑ: Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ 

ɘɑɐɔɢɔəɝɖɚɕ ɔ ɘɑɐɔɖɚ-ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ɛɚɝɗɑɐɝɞɎɔɫɘɔ ɍɚɑɎɚɕ 

ɓɌɖɜɧɞɚɕ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ Ɏ ɟɝɗɚɎɔɫɡ ɐəɑɎəɚɏɚ ɝɞɌɢɔɚəɌɜɌ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɜɟɏɗɚɝɟɞɚɣəɧɘ 

ɝɞɌɢɔɚəɌɜɚɘ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ əɌ ɍɌɓɑ ɘəɚɏɚɛɜɚɠɔɗɨəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɚɜɏɌəɔɓɌɢɔɔ 

ɗɑɣɑɍəɚɏɚ ɛɜɚɠɔɗɫ ɝɜɑɐɔ ɐɎɟɡ ɏɜɟɛɛ ɛɚɝɞɜɌɐɌɎɤɔɡ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɜɑɌɍɔɗɔɞɌɢɔɫ Ɏ ɐəɑɎəɚɘ 

ɝɞɌɢɔɚəɌɜɑ əɑ ɟɝɞɟɛɌɑɞ ɛɚ ɖɌɣɑɝɞɎɟ ɜɑɌɍɔɗɔɞɌɢɔɔ Ɏ ɖɜɟɏɗɚɝɟɞɚɣəɚɘ ɝɞɌɢɔɚəɌɜɑ ɚɞɐɑɗɑəɔɫ ɔ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɓəɌɣɔɞɑɗɨəɧɘ ɩɖɚəɚɘɔɣɑɝɖɔɘ ɩɠɠɑɖɞɚɘ (4 ɞɌɍɗ., ɍɔɍɗ.: 10 ɔɝɞ.). 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: Ȯɚɚɜɟɒɑəəɧɑ ɝɔɗɧ, ɘɑɐɔɖɚ-ɛɝɔɡɚɗɚɏɔɣɑɝɖɌɫ ɜɑɌɍɔɗɔɞɌɢɔɫ, ɘɑɐɔɢɔəɝɖɌɫ 

ɜɑɌɍɔɗɔɞɌɢɔɫ, ɘɑɐɔɢɔəɝɖɌɫ ɝɗɟɒɍɌ, ɘɑɐɔɢɔəɝɖɚɑ ɚɍɑɝɛɑɣɑəɔɑ, ɛɚɝɗɑɐɝɞɎɔɫ ɍɚɑɎɚɕ ɞɜɌɎɘɧ, 

ȼɚɝɝɔɕɝɖɌɫ ɀɑɐɑɜɌɢɔɫ. 

  

Ashurkov  ȸ.Ȭ., Kovalõ V.ȱ., Lomayev  I.V 

 

PROMISING DIRECTIONS IN REHABILITATION VICTIMS WITH CONSEQUENCES OF COMBAT INJURY 
 

S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  

 

 Resume:  This study examines the therapeutic and diagnostic process of medical and medical -

psychological rehabilitation of victims with the consequences of a combat closed craniocerebral injury in the 

conditions of a day ho spital, in comparison with the circle of a 24 -hour hospital of a neurological department 

based on a multidisciplinary medical organization of a medical profile, among two groups of victims. It has 

been shown that rehabilitation in a day hospital is not inf erior in the quality of rehabilitation in the circle of the 
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day -to -day hospital of the department and is accompanied by a significant economic effect (4 tables, 

bibliography: 10 refs).  

 Keywords : Armed Forces, consequences of combat trauma, medical and psy chological rehabilitation, 

medical rehabilitation, medical service, medical support, Russian Federation.  

 

ȮɎɑɐɑəɔɑ. Ȯ ɝɚɎɜɑɘɑəəɧɡ Ɏɚɚɜɟɒɑəəɧɡ ɖɚəɠɗɔɖɞɌɡ ɝ ɛɜɔɘɑəɑəɔɑɘ ɚɍɧɣəɚɏɚ ɚɜɟɒɔɫ Ɏ 

ɘɑɐɔɢɔəɝɖɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɘɚɏɟɞ əɟɒɐɌɞɨɝɫ ɐɚ 90% ɜɌəɑəɧɡ ɔ ɍɚɗɨəɧɡ, ɛɚɝɞɟɛɌɪɥɔɡ Ɏ Ɏɚɑəəɧɑ 

ɏɚɝɛɔɞɌɗɔ [1].  Ȯ ɛɑɜɔɚɐ Ȯɑɗɔɖɚɕ ȺɞɑɣɑɝɞɎɑəəɚɕ Ɏɚɕəɧ ɓɌɖɜɧɞɧɑ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɧɑ ɞɜɌɎɘɧ (ȳɃȸȾ) ɔɘɑɗɔ 

ɘɑɝɞɚ Ɏ 10,9% ɝɗɟɣɌɑɎ, Ɍ Ɏ ɝɚɎɜɑɘɑəəɧɡ ɗɚɖɌɗɨəɧɡ ɖɚəɠɗɔɖɞɌɡ ɐɚ 80%. ȸəɚɏɚɣɔɝɗɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɖɌɓɌɗɔ, ɣɞɚ ɟ ɛɚɝɞɜɌɐɌɎɤɔɡ ɛɚɝɗɑɐɝɞɎɔɫ ɍɚɑɎɚɕ ɓɌɖɜɧɞɚɕ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɧ (ȻȭȳɃȸȾ) ɐɌɪɞ ɚ 

ɝɑɍɑ ɓəɌɞɨ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɕ ɚɝɞɌɎɤɑɕɝɫ ɒɔɓəɔ, ɛɜɔɎɚɐɫ ɖ ɞɫɒɑɗɧɘ ɚɝɗɚɒəɑəɔɫɘ ɔ ɔəɎɌɗɔɐɔɓɌɢɔɔ 

[2ð5]. Ȯ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɛɚɎɜɑɒɐɑəɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɑɒɑɏɚɐəɚ ɛɚɗɟɣɌɑɞ ɚɖɚɗɚ 1 ɘɗə 200 ɞɧɝ. 

ɣɑɗɚɎɑɖ, ɔɓ ɖɚɞɚɜɧɡ 100 ɞɧɝ. ɛɜɔɓəɌɪɞɝɫ ɔəɎɌɗɔɐɌɘɔ, ɛɜɔɣɑɘ 40ð60% ɔɓ əɔɡ Ɏɞɚɜɚɕ ɔ ɛɑɜɎɚɕ ɏɜɟɛɛ [2, 4, 

5]. 

ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɐɗɔɞɑɗɨəɚɝɞɨ ɝɜɚɖɚɎ ɔəɎɌɗɔɐəɚɝɞɔ ɎɝɗɑɐɝɞɎɔɑ ȳɃȸȾ, Ɍ Ɏ 35% ɝɗɟɣɌɑɎ ɚəɌ 

ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ, ɝɛɟɝɞɫ ɘəɚɏɔɑ ɏɚɐɧ ɛɚɝɗɑ ɞɜɌɎɘɧ [4, 6, 7]. ȴəɞɑəɝɔɎəɚɑ 

ɔɓɟɣɑəɔɑ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɜɌɓɗɔɣəɧɡ ɌɝɛɑɖɞɚɎ ɐɌəəɚɏɚ ɎɔɐɌ ɛɌɞɚɗɚɏɔɔ ɛɜɔɎɑɗɚ ɖ ɛɑɜɑɝɘɚɞɜɟ 

ɝɗɚɒɔɎɤɔɡɝɫ ɛɜɑɐɝɞɌɎɗɑəɔɕ ɚ ɝɞɌɍɔɗɨəɚɝɞɔ ɖɚɘɛɑəɝɌɢɔɔ ɟ ɍɚɗɨəɧɡ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ ȳɃȸȾ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɜɚɐɚɗɒɔɞɑɗɨəɧɕ ɛɑɜɔɚɐ (10ð20 ɗɑɞ ɔ ɍɚɗɑɑ) ɛɚɣɞɔ ɛɚɗəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɚɘɛɑəɝɌɢɔɔ ɟ ɗɔɢ, ɛɑɜɑəɑɝɤɔɡ ȳɃȸȾ, ɘɚɒɑɞ ɝɘɑəɫɞɨɝɫ ɓəɌɣɔɞɑɗɨəɧɘ ɟɡɟɐɤɑəɔɑɘ ɝɚɝɞɚɫəɔɫ ɔɡ 

ɓɐɚɜɚɎɨɫ, ɛɜɔɎɚɐɫɥɔɘ ɖ ɚɏɜɌəɔɣɑəɔɪ ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɔ, ɝɚɢɔɌɗɨəɚ-ɞɜɟɐɚɎɚɕ ɐɑɓɌɐɌɛɞɌɢɔɔ, 

ɝəɔɒɑəɔɪ ɔɗɔ ɟɞɜɌɞɑ ɞɜɟɐɚɝɛɚɝɚɍəɚɝɞɔ [5, 8]. 

ɂɑɗɨ: ȽɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɚɜɏɌəɔɓɌɢɔɚəəɧɡ ɔ ɘɑɐɔɢɔəɝɖɔɡ ɠɚɜɘ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɚɝɞɜɌɐɌɎɤɔɡ 

ɝ ȻȭȳɃȸȾ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɡ ɔ ɜɑɝɟɜɝɚɝɍɑɜɑɏɌɪɥɔɡ ɞɑɡəɚɗɚɏɔɕ ɛɚ ɞɔɛɟ ɐəɑɎəɚɏɚ 

ɝɞɌɢɔɚəɌɜɌ ɘəɚɏɚɛɜɚɠɔɗɨəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɗɑɣɑɍəɚɏɚ ɛɜɚɠɔɗɫ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ: ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɑɐɑəɚ əɌ ɍɌɓɑ ɐəɑɎəɚɏɚ ɔ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ 

ɖɜɟɏɗɚɝɟɞɚɣəɚɏɚ ɝɞɌɢɔɚəɌɜɚɎ ɘəɚɏɚɛɜɚɠɔɗɨəɚɕ ɘɑɐ ɔɢɔəɝɖɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɗɑɣɑɍəɚɏɚ ɛɜɚɠɔɗɫ, 

ɝɜɑɐɔ ɐɎɟɡ ɏɜɟɛɛ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ȻȭȳɃȸȾ. 

ȺɝəɚɎəɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 124 ɛɌɢɔɑəɞɌ ɐəɑɎəɚɏɚ ɝɞɌɢɔɚəɌɜɌ, Ɍ ɖɚəɞɜɚɗɨəɟɪ ñ 60 ɛɌɢɔɑəɞɚɎ 

ɖɜɟɏɗɚɝɟɞɚɣəɚɏɚ ɝɞɌɢɔɚəɌɜɌ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɘɟɒɝɖɚɏɚ ɛɚɗɌ Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 23 ɐɚ 55 ɗɑɞ.  

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɚɝɞɜɌɐɌɎɤɔɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɚɖɚɎ ɛɚɗɟɣɑəɔɫ ɞɜɌɎɘɧ 

ɐɚ ɜɑɌɍɔɗɔɞɌɢɔɔ ɝɟɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ əɑ ɎɧɫɎɔɗ (ɜ > 0,05) (ɞɌɍɗ. 1).  
  

ȾɌɍɗɔɢɌ 1. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ȻȭȳɃȸȾ ɛɚ ɝɜɚɖɌɘ ɐɌɎəɚɝɞɔ ɞɜɌɎɘɧ 

 

ȯɜɟɛɛɧ 

ɛɚɝɞɜɌɐɌɎɤɔɡ 

Ƚɜɚɖɔ ɚɞ ɛɚɗɟɣɑəɔɫ ɞɜɌɎɘɧ ɐɚ ɜɑɌɍɔɗɔɞɌɢɔɔ 
ɜ 

ɐɚ 2 ɗɑɞ 3ð4 ɏɚɐɌ 5ð9 ɗɑɞ 10 ɗɑɞ ɔ ɍɚɗɑɑ 

1. ȺɝəɚɎəɌɫ 

ɏɜɟɛɛɌ 

(n = 124) 

2 (1,6%) 9 (7,3%) 58 (46,8%) 55 (44,3%) ɜ > 0,05 

2. ȯɜɟɛɛɌ 

ɝɜɌɎəɑəɔɫ 

(n = 60) 

1 (1,7%) 5 (8,3%) 31 (51,7%) 23 (38,3%) ɜ > 0,05 

  

 ȴɓɟɣɑəɔɑ ɎɔɐɌ ɔ ɞɫɒɑɝɞɔ ȭȳɃȸȾ ɛɚɖɌɓɌɗ, ɣɞɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɜɌɓəɔɢɧ ɘɑɒɐɟ əɔɘɔ əɑɞ (ɜ > 

0,05) (ɞɌɍɗ. 2). Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɐɌəəɧɑ ɩɞɚɕ ɞɌɍɗɔɢɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ, ɣɞɚ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɟɤɔɍ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɞɫɒɑɗɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɎɧɫɎɗɑə Ɏ 44% ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ; ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ ñ ɟ 40%; ɗɑɏɖɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ñ ɟ 9%; ɝɚɞɜɫɝɑəɔɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ñ ɟ 7%. 

 
ȾɌɍɗɔɢɌ 2. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ȻȭȳɃȸȾ ɛɚ Ɏɔɐɟ ɔ ɞɫɒɑɝɞɔ ɞɜɌɎɘɧ 

 

ȯɜɟɛɛɧ 

ɛɚɝɞɜɌɐɌɎɤ

ɔɡ 

ɁɌɜɌɖɞɑɜ ɞɜɌɎɘɧ 

ɜ ɟɤɔɍ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɞɫɒɑɗɚɕ 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ 

ɟɤɔɍ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɝɜɑɐəɑɕ ɝɞɑɛɑəɔ 

ɞɫɒɑɝɞɔ 

ɟɤɔɍ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɗɑɏɖɚɕ 

ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ 

ɝɚɞɜɫɝɑəɔɑ 

ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ 

1.ȺɝəɚɎəɌɫ 

ɏɜɟɛɛɌ 

(n = 124) 

52 (41,9%) 51 (41,1%) 13 (10,5%) 8 (6,5%) 

 

ɜ > 0,05 

 

2. ȯɜɟɛɛɌ 

ɝɜɌɎəɑəɔɫ 

(n = 60) 

29 (48,3%) 22 (36,7%) 4 (6,7%) 5 (8,3%) ɜ > 0,05 

Ȯɝɑɏɚ 

(n = 184) 
81 (44%) 73 (40%) 17 (9%) 13 (7%) ɜ > 0,05 
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ȰɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɝɞɌəɐɌɜɞ ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ ɝɗɑɐɟɪɥɔɑ ɚɍɫɓɌɞɑɗɨəɧɑ ɘɑɞɚɐɧ ɚɍɝɗɑɐɚɎɌəɔɫ: 

ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɣɑɜɑɛɌ, ɩɡɚɩəɢɑɠɌɗɚɝɖɚɛɔɪ, ɚɝɘɚɞɜ ɏɗɌɓəɚɏɚ ɐəɌ, ɚɍɥɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ, ɚɍɥɔɕ 

ɌəɌɗɔɓ ɘɚɣɔ, ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ (ɝɚɐɑɜɒɌəɔɑ ɏɗɪɖɚɓɧ, ɘɚɣɑɎɔəɧ, ɡɚɗɑɝɞɑɜɔəɌ, ɍɔɗɔɜɟɍɔəɌ, 

Ɏɜɑɘɫ ɝɎɑɜɞɧɎɌɑɘɚɝɞɔ ɖɜɚɎɔ). Ȼɚ ɛɚɖɌɓɌəɔɫɘ Ɏɧɛɚɗəɫɗɔ: ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, 

ɩɗɑɖɞɜɚɩəɢɑɠɌɗɚɏɜɌɠɔɪ. ȭɚɗɨəɧɑ ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ əɑɎɜɚɗɚɏɚɘ, ɞɑɜɌɛɑɎɞɚɘ, ɡɔɜɟɜɏɚɘ, ɟɜɚɗɚɏɚɘ, 

ɛɝɔɡɚɗɚɏɚɘ, Ɍ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɔ ɐɜɟɏɔɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ. ȶɚɘɛɗɑɖɝəɚɑ ɗɑɣɑəɔɑ ɎɖɗɪɣɌɗɚ Ɏ ɝɑɍɫ 

ɝɚɎɜɑɘɑəəɧɑ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɑ ɘɑɞɚɐɧ ɘəɚɏɚɖɚɘɛɚəɑəɞəɚɕ ɖɚɜɜɑɖɢɔɔ ɎɧɫɎɗɑəəɧɡ əɌɜɟɤɑəɔɕ. 

Ⱥəɚ ɝɚɝɞɚɫɗɚ ɔɓ ɘɑɐɔɖɌɘɑəɞɚɓəɚɏɚ, ɠɔɓɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɗɑɣɑɍəɚɕ ɠɔɓɖɟɗɨɞɟɜɧ, 

ɗɑɣɑɍəɚɏɚ ɘɌɝɝɌɒɌ, ɔɝɛɚɗɨɓɚɎɌəɔɫ ɍɌɜɚɖɌɘɑɜɧ, ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɕ ɔ ɛɝɔɡɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ. ȷɑɣɌɥɔɘɔ ɎɜɌɣɌɘɔ ɜɌɓɜɌɍɌɞɧɎɌɗɔɝɨ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɘɑɐɔɖɚ-

ɛɝɔɡɚɗɚɏɔɣɑɝɖɌɫ ɔ ɖɚɘɛɗɑɖɝəɌɫ ɜɑɌɍɔɗɔɞɌɢɔɚəəɌɫ ɛɜɚɏɜɌɘɘɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɝɚɍɑəəɚɝɞɑɕ 

ɞɑɣɑəɔɫ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, ɎɚɓɜɌɝɞɌ, ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ ɔ ɞ. ɐ. [7, 9, 10].  

ȻɝɔɡɚɗɚɏɔɣɑɝɖɌɫ ɛɚɘɚɥɨ ɛɚɝɞɜɌɐɌɎɤɔɘ ɍɧɗɌ ɚɜɏɌəɔɓɚɎɌəɌ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 1) 

ɛɌɞɚɛɝɔɡɚɗɚɏɔɣɑɝɖɌɫ ɔɗɔ/ɔ əɑɕɜɚɛɝɔɡɚɗɚɏɔɣɑɝɖɌɫ ɛɝɔɡɚɐɔɌɏəɚɝɞɔɖɌ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ, əɌ ɚɝəɚɎɌəɔɔ 

ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɝɚɝɞɌɎɗɫɗɔ ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ; 2) ɛɝɔɡɚɖɚɜɜɑɖɢɔɚəəɟɪ 

ɜɌɍɚɞɟ (ɔəɐɔɎɔɐɟɌɗɨəɟɪ ɔ ɏɜɟɛɛɚɎɟɪ) ɛɜɚɎɚɐɔɗɔ ɝ ɟɣɑɞɚɘ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɔ 

ɛɚɞɜɑɍəɚɝɞɑɕ ɛɌɢɔɑəɞɚɎ; 3) ɛɚɎɞɚɜəɌɫ ɛɝɔɡɚɐɔɌɏəɚɝɞɔɖɌ (ɛɝɔɡɚɐɔɌɏəɚɝɞɔɖɌ əɌ çɎɧɡɚɐɑè).  

ȽɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ Ɏɧɛɚɗəɫɗɔ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɑɎ ȽɞɨɪɐɑəɞɌ, ɏɐɑ 

ɐɚɝɞɚɎɑɜəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ əɑ əɔɒɑ ɜ < 0,05. 

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɚɝɞɜɌɐɌɎɤɔɡ (ɞɌɍɗ. 3) ɝ ȻȭȳɃȸȾ ɛɚɖɌɓɌɗ, ɣɞɚ ɟ 

ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɟɗɟɣɤɑəɔɑ əɌɝɞɟɛɔɗɚ Ɏ 97,1% ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ. ȭɑɓ ɛɑɜɑɘɑə ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ñ 2,9%. Ȭ ɝɜɑɐɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ñ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 98,5 ɔ 1,5% (ɜ > 0,05). 

 
ȾɌɍɗɔɢɌ 3. ɉɠɠɑɖɞɔɎəɚɝɞɨ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ȻȭȳɃȸȾ 

 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɗɔɝɨ ɎɌɜɔɌəɞɧ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɝɔɘɛɞɚɘɚɖɚɘɛɗɑɖɝɌ: 

ɢɑɜɑɍɜɌɝɞɑəɔɣɑɝɖɔɕ ɔ ɡɌɜɌɖɞɑɜɚɛɌɞɔɣɑɝɖɔɕ. ȻɑɜɎɧɕ ɔɓ əɔɡ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɔɝɞɚɥɌɑɘɚɝɞɨɪ Ɏɝɑɡ 

ɛɝɔɡɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, Ɏɞɚɜɚɕ ñ ɜɌɓəɚɚɍɜɌɓəɧɘɔ ɗɔɣəɚɝɞəɧɘɔ əɌɜɟɤɑəɔɫɘɔ (ɛɚɎɧɤɑəəɌɫ 

ɩɘɚɢɔɚəɌɗɨəɌɫ ɗɌɍɔɗɨəɚɝɞɨ, əɑɌɐɑɖɎɌɞəɌɫ ɝɌɘɚɚɢɑəɖɌ ɔ ɟɜɚɎɑəɨ ɛɜɔɞɫɓɌəɔɕ). Ȯ ɜɌɘɖɌɡ ɗɔɣəɚɝɞəɚ-

ɌəɚɘɌɗɨəɚɏɚ ɝɔɘɛɞɚɘɚɖɚɘɛɗɑɖɝɌ ɛɜɑɚɍɗɌɐɌɪɞ Ɏɚɓɍɟɐɔɘɧɑ, ɐɔɝɞɔɘɔɣɑɝɖɔɕ ɔ ɢɔɖɗɚɞɔɘɔɣɑɝɖɔɕ ɞɔɛɧ 

ɌɖɢɑəɞɟɌɢɔɕ ɡɌɜɌɖɞɑɜɌ. Ȯ ɝɞɜɟɖɞɟɜɑ ɗɔɣəɚɝɞɔ ɍɚɗɨəɧɡ ɝ ɛɝɔɡɚɏɑəəɚ-əɑɎɜɚɞɔɣɑɝɖɔɘ 

ɝɔɘɛɞɚɘɚɖɚɘɛɗɑɖɝɚɘ ɎɧɫɎɗɫɪɞɝɫ ɌɏɜɑɝɝɔɎəɚɝɞɑəɔɣɑɝɖɔɑ ɖɚɘɛɚəɑəɞɧ, Ɏ ɩɘɚɢɔɚəɌɗɨəɚɕ ɝɠɑɜɑ ñ 

ɛɚɎɧɤɑəəɌɫ ɞɜɑɎɚɒəɚɝɞɨ ɔ ɝɖɗɚəəɚɝɞɨ ɖ ɝɟɍɐɑɛɜɑɝɝɔɎəɧɘ ɝɚɝɞɚɫəɔɫɘ. Ⱥɝɚɍɚ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ 

ɝɗɑɐɟɪɥɔɑ ɐɌəəɧɑ: 

ð ɚɍ ɟɗɟɣɤɑəɔɔ ɝɟɍɦɑɖɞɔɎəɚɏɚ ɝɌɘɚɣɟɎɝɞɎɔɫ ɟ 44% ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɔ 46,2% ɖɚəɞɜɚɗɨəɚɕ (ɜ > 0,05); 

ð ɚ ɛɚɎɧɤɑəɔɔ ɟɜɚɎəɫ ɌɖɞɔɎəɚɝɞɔ ɔ ɚɍɥɑɏɚ ɠɚəɌ əɌɝɞɜɚɑəɔɫ 50 ɔ 53% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜ > 0,05); 

ð ɚɍ ɟɗɟɣɤɑəɔɔ ɝəɌ ɟ 32,4 ɔ 36,7% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜ > 0,05); 

ð ɚ ɝɟɍɦɑɖɞɔɎəɚɘ ɟɘɑəɨɤɑəɔɔ ɜɌɓɐɜɌɒɔɞɑɗɨəɚɝɞɔ ɔ ɩɘɚɢɔɚəɌɗɨəɚɕ ɗɌɍɔɗɨəɚɝɞɔ ɟ 18 ɔ 19,7% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜ > 0,05); 

ð ɚ ɝəɔɒɑəɔɔ ɟɜɚɎəɫ ɞɜɑɎɚɏɔ ɟ 38 ɔ 39% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜ > 0,05); 

ð ɚ ɛɚɎɧɤɑəɔɔ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɝɞɔ ɟ 21 ɔ 24% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜ > 0,05); 

ð ɚɍ ɟɘɑəɨɤɑəɔɔ ɚɝɞɜɚɞɧ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɝɞɜɑɝɝɚɎɧɡ ɛɑɜɑɒɔɎɌəɔɕ ɟ 9 ɔ 10,7% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜ > 0,05); 

ð ɚ ɛɚɎɧɤɑəɔɔ ɝɟɍɦɑɖɞɔɎəɚɕ ɚɢɑəɖɔ ɟɜɚɎəɫ ɝɚɢɔɌɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ ɔ ɌɐɌɛɞɌɢɔɔ ɟ 18 ɔ 20% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜ > 0,05); 

ð ɚ ɏɌɜɘɚəɔɓɌɢɔɔ ɟɜɚɎəɫ ɔ ɝɞɑɛɑəɔ ɌɐɑɖɎɌɞəɚɝɞɔ ɝɌɘɚɚɢɑəɖɔ ɟ 21 ɔ 23,7% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜ > 

0,05). 

ɉɖɚəɚɘɔɣɑɝɖɔɑ ɜɌɝɣɑɞɧ ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏ ɐəɑɎəɚɘ ɝɞɌɢɔɚəɌɜɑ ɓɌɞɜɌɞɧ ɛɜɔ ɜɑɌɍɔɗɔɞɌɢɔɔ ɝ 

ȻȭȳɃȸȾ Ɏ 1,7 ɜɌɓɌ ɘɑəɨɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɌəɌɗɚɏɔɣəɧɘɔ ɛɌɢɔɑəɞɌɘɔ ɖɜɟɏɗɚɝɟɞɚɣəɚɏɚ ɝɞɌɢɔɚəɌɜɌ ɓɌ 

ɝɣɑɞ ɝəɔɒɑəɔɫ ɓɌɞɜɌɞ əɌ ɓɌɜɛɗɌɞɟ ɘɑɐɔɢɔəɝɖɚɘɟ ɛɑɜɝɚəɌɗɟ, ɖɚɘɘɟəɌɗɨəɧɑ ɟɝɗɟɏɔ, ɌɘɚɜɞɔɓɌɢɔɪ 

ɔɘɟɥɑɝɞɎɌ (ɞɌɍɗ. 4).  

 

 

ȼɑɓɟɗɨɞɌɞɧ ɜɑɌɍɔɗɔɞɌɢɔɔ 

(Ɏ ɍɌɗɗɌɡ) 

ȯɜɟɛɛɌ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ȻȭȳɃȸȾ  

ɜ ɚɝəɚɎəɌɫ ɏɜɟɛɛɌ 

(n = 124) 

ɏɜɟɛɛɌ ɝɜɌɎəɑəɔɫ 

(n = 60) 

Ⱥɞɗɔɣəɧɕ 

(11 ɍɌɗɗɚɎ) 
ð ð ð 

Ɂɚɜɚɤɔɕ 

(9ð10 ɍɌɗɗɚɎ) 

91 

(73,4%) 

48 

(80%) 
ɜ > 0,05 

ȿɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɕ 

(6ð8 ɍɌɗɗɚɎ) 

32 

(25,8%) 

11 

(18,3%) 
ɜ > 0,05 

ȹɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɕ 

(5 ɔ ɘɑəɑɑ ɍɌɗɗɚɎ) 

1 

(0,8%) 

1 

(1,7%) 
ɜ > 0,05 
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ȾɌɍɗɔɢɌ 4. ȽɜɌɎəɔɞɑɗɨəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɘɌɞɑɜɔɌɗɨəɧɡ ɓɌɞɜɌɞ əɌ ɛɑɜɔɚɐ ɜɑɌɍɔɗɔɞɌɢɔɔ ɚɐəɚɏɚ ɛɚɝɞɜɌɐɌɎɤɑɏɚ ɝ 

ȻȭȳɃȸȾ ɚɝəɚɎəɚɕ ɔ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ (Ɏ ɜɟɍɗɫɡ) 

 

ȳɌɖɗɪɣɑəɔɑ: ȼɑɌɍɔɗɔɞɌɢɔɫ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ȻȭȳɃȸȾ Ɏ ɟɝɗɚɎɔɫɡ ɐəɑɎəɚɏɚ ɝɞɌɢɔɚəɌɜɌ, əɑ ɟɝɞɟɛɌɫ 

ɛɚ ɖɌɣɑɝɞɎɟ ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɖɜɟɏɗɚɝɟɞɚɣəɚɘ ɝɞɌɢɔɚəɌɜɑ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ 

ɓəɌɣɔɞɑɗɨəɧɘ ɩɖɚəɚɘɔɣɑɝɖɔɘ ɩɠɠɑɖɞɚɘ ɓɌ ɝɣɑɞ ɝəɔɒɑəɔɫ Ɏ 1,7 ɜɌɓɌ ɓɌɞɜɌɞ əɌ ɓɌɜɛɗɌɞɟ 

ɘɑɐɔɢɔəɝɖɚɘɟ ɛɑɜɝɚəɌɗɟ, ɖɚɘɘɟəɌɗɨəɧɑ ɟɝɗɟɏɔ, ɌɘɚɜɞɔɓɌɢɔɪ ɔɘɟɥɑɝɞɎɌ.  

Ȯ ɝɞɜɟɖɞɟɜɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɟ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ȻȭȳɃȸȾ ɛɜɑɚɍɗɌɐɌɪɞ 

ɛɌɞɚɛɝɔɡɚɗɚɏɔɣɑɝɖɔɕ, ɩɖɓɚɏɑəəɚ-ɚɜɏɌəɔɣɑɝɖɔɕ, ɗɔɣəɚɝɞəɚ-ɌəɚɘɌɗɨəɧɕ ɔ ɛɝɔɡɚɏɑəəɚ-əɑɎɜɚɞɔɣɑɝɖɔɕ 

ɝɔɘɛɞɚɘɚɖɚɘɛɗɑɖɝɧ (70, 56 ɔ 30% ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ɛɚɩɞɚɘɟ ɚɐəɔɘ ɔɓ Ɏɑɐɟɥɔɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ 

ɫɎɗɫɑɞɝɫ ɘɑɐɔɖɚ-ɛɝɔɡɚɗɚɏɔɣɑɝɖɌɫ ɛɚɘɚɥɨ. 

ȻɌɢɔɑəɞɧ ɐəɑɎəɚɏɚ ɝɞɌɢɔɚəɌɜɌ ɝɚɡɜɌəɫɪɞ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɛɝɔɡɚɩɘɚɢɔɚəɌɗɨəɧɕ ɖɚɘɠɚɜɞ ɓɌ 

ɝɣɑɞ ɛɜɚɎɑɐɑəɔɫ ɣɌɝɞɔ Ɏɜɑɘɑəɔ Ɏ ɐɚɘɌɤəɔɡ ɟɝɗɚɎɔɫɡ. 

Ȼɚɗɟɣɑəəɧɕ ɜɑɓɟɗɨɞɌɞ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɍɚɞɧ ɐəɑɎəɚɏɚ ɝɞɌɢɔɚəɌɜɌ ɛɚ ɜɑɌɍɔɗɔɞɌɢɔɔ 

ɛɚɝɞɜɌɐɌɎɤɔɡ ɝ ȻȭȳɃȸȾ ɘɚɒɑɞ ɍɧɞɨ ɍɚɗɑɑ ɤɔɜɚɖɚ Ɏəɑɐɜɑə Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɘəɚɏɚɛɜɚɠɔɗɨəɧɡ 

Ɏɚɑəəɚ-ɗɑɣɑɍəɧɡ ɚɜɏɌəɔɓɌɢɔɕ ȸɔəɔɝɞɑɜɝɞɎɌ ɚɍɚɜɚəɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. 
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ȽȼȬȮȹȱȹȴȱ ȰȴȬȯȹȺȽȾȴɃȱȽȶȺȵ ȾȺɃȹȺȽȾȴ ȻȼȴȲȴȳȹȱȹȹȺȯȺ ȴ ȻȺȽȸȱȼȾȹȺȯȺ ȸȱȾȺȰȺȮ ȰȴȬȯȹȺȽȾȴȶȴ 

ȯȴȻȱȼȾȼȺɀȴȴ ȸȴȺȶȬȼȰȬ ȷȱȮȺȯȺ ȲȱȷȿȰȺɃȶȬ 
 

ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ: ȻɜɚɎɑɐɑə ɔɝɞɚɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɔ ɜɌɝɝɘɚɞɜɑəɧ ɚɝɚɍɑəəɚɝɞɔ 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ, ɔɡ ɐɚɝɞɚɔəɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ. ȰɚɝɞɚɔəɝɞɎɌ, ɔɝɛɚɗɨɓɚɎɌəəɚɏɚ Ɏ ɜɌɍɚɞɑ ɗɔəɑɕəɚɏɚ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ɛɚ ɠɚɜɘɟɗɑ ASE: ɍɚɗɑɑ ɎɧɝɚɖɌɫ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ. ȹɑɐɚɝɞɌɞɖɔ: əɔɓɖɌɫ ɘɑɒɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɌɫ 

ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ, ɓɌɎɔɝɔɘɚɝɞɨ ɚɞ ɚɛɧɞɌ ɔɝɝɗɑɐɚɎɌɞɑɗɫ, ɍɚɗɑɑ ɎɧɝɚɖɌɫ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ, ɝɑɍɑɝɞɚɔɘɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ, ɎɧɝɚɖɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɚɤɔɍɖɔ Ɏ 

ɜɌɝɣɑɞɌɡ ɔɓ-ɓɌ ɎɚɓɎɑɐɑəɔɫ Ɏ ɖɟɍɔɣɑɝɖɟɪ ɝɞɑɛɑəɨ ɝɚɝɞɌɎəɧɡ ɣɌɝɞɑɕ ɠɚɜɘɟɗɧ, Ɍ ɞɌɖɒɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɔɓɘɑəɑəəɚɕ ɏɑɚɘɑɞɜɔɑɕ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. ȻɜɑɐɛɜɔəɫɞɌ ɛɚɛɧɞɖɌ ɚɢɑəɔɞɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ ɐɔɌɏəɚɝɞɔɖɔ ɏɔɛɑɜɞɜɚɠɔɔ 

ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɐɌəəɧɘ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɌɖ 

ɜɑɠɑɜɑəɞəɚɏɚ ɘɑɞɚɐɌ. Ȼɚ ɐɌəəɧɘ ɛɜɔɒɔɓəɑəəɚ ɛɜɚɎɑɐɑəəɧɡ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

ɏɔɛɑɜɞɜɚɠɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɟ 13 ɛɌɢɔɑəɞɚɎ. Ȯ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɧɡ 

ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɑɝɫ Ɏ ɝɚɎɜɑɘɑəəɚɕ 

ɗɔɞɑɜɌɞɟɜɑ: ɖɜɔɞɑɜɔɕ Ȭ. ȷɔɎɤɔɢɌ (ɒɑɗɟɐɚɣɖɚɎɧɕ ɔəɐɑɖɝ) ɔ ɖɜɔɞɑɜɔɕ P. Casale  (ɔəɐɑɖɝ ɘɌɝɝɧ 

ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɜɔ Ɍɟɞɚɛɝɔɔ). Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɚɏɚ ɖɜɔɞɑɜɔɫ 

ɒɑɗɟɐɚɣɖɚɎɚɏɚ ɔəɐɑɖɝɌ, ɏɔɛɑɜɞɜɚɠɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɌɝɨ Ɏ 8 ɝɗɟɣɌɫɡ, Ɍ ɑɝɗɔ 

ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ɜɑɠɑɜɑəɞəɧɕ ɖɜɔɞɑɜɔɕ ɔəɐɑɖɝ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɜɔ Ɍɟɞɚɛɝɔɔ, 

ɞɚ ɏɔɛɑɜɞɜɚɠɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɚɛɜɑɐɑɗɫɗɌɝɨ Ɏ 13 ɝɗɟɣɌɫɡ. ȹɌɔɗɟɣɤɔɑ ɝɚɚɞɎɑɞɝɞɎɔɫ ɐɌəəɧɡ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɔ Ɍɟɞɚɛɝɔɔ ɛɚɗɟɣɑəɧ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ, 

ɔəɐɑɖɝɔɜɚɎɌəəɧɡ ɖ ɛɗɚɥɌɐɔ ɛɚɎɑɜɡəɚɝɞɔ ɞɑɗɌ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ. ɏɔɛɑɜɞɜɚɠɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, 

ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ, Ɍɟɞɚɛɝɔɫ, ɛɗɚɥɌɐɨ ɛɚɎɑɜɡəɚɝɞɔ ɞɑɗɌ, ɘɌɝɝɌ ɘɔɚɖɌɜɐɌ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɔəɐɑɖɝ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 
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Resume: A historical analysis is carried out. We proved some features of electrocardiographic and 

imaging methods for diagnosing of left ventricular hypertrophy, their advantages and disadvantages. The 

linear echocardiographic methodõs advantages: higher sensitivity compared to the ECG method. Significant 

disadvantages: low inter -research reproducibility, dependence on the experience of the researcher, higher 

cost of the study compared to the ECG method, high probability of errors in calculations due to the cubic 

power of the components of the formula, as well as in patients with altered geometry of the left ventricle. The 

aim of our study was to assess the sensitivity, specificity and diagnostic accuracy of the ultrasound method for 

detection of left ventricular hypertrophy in relation to the necropsy findings as a reference method. According 

to the intravital echocardiographyõs data, left ventricular hypertrophy was detected in 13 patients. As a 

referential, we used the most popular pathomorphological  tests: The A. Livshits criterion (ventricular index) and 

The P. Casale criterion (left ventricular mass index at autopsy). If the ventricular index is used as a reference 

criterion, then left ventricular hypertrophy was detected in 8 cases, and if the lef t ventricular mass index at 

autopsy is considered as a reference criterion, then left ventricular hypertrophy was determined in 13 cases. 

The best matches of echocardiography and necropsy findings were obtained using autopsy criteria indexed 

to the body su rface area.  
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ȮɎɑɐɑəɔɑ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɌɞɚɗɚɏɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ (ȽȽȽ), ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ 

ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ [8]. Ȼɜɔ ɩɞɚɘ,ɛɚ ɐɌəəɧɘ Ɍɟɞɚɛɝɔɔ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚɕ əɌɡɚɐɖɚɕ ɫɎɗɫɑɞɝɫ ɏɔɛɑɜɞɜɚɠɔɫ 

ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȯȷȲ). ȮɝɞɜɑɣɌɑɘɚɝɞɨɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɝɚɝɞɌɎɗɫɑɞ 16-19% Ɏ ɛɚɛɟɗɫɢɔɔ, Ɍ 

ɝɜɑɐɔ ɗɪɐɑɕ, ɝɞɜɌɐɌɪɥɔɡ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɑɕ (Ȭȯ) ð əɑɘɑəɑɑ 60% [14]. ȴɓɎɑɝɞəɌ ɣɑɞɖɌɫ ɝɎɫɓɨ 

ɘɑɒɐɟ əɌɗɔɣɔɑɘ ȯȷȲ ɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɘ ɜɔɝɖɚɘ: ɠɌɞɌɗɨəɧɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɝɚɍɧɞɔɫ 

ɚɞɘɑɣɌɪɞɝɫ ɟ 1,4% ɗɔɢ ɝ ȯȷȲ, ɛɜɔ ɩɞɚɘ, ɟ ɗɔɢ ɍɑɓ ȯȷȲ ð Ɏɝɑɏɚ 0,1% [9]. Ȭ ɝɗɟɣɌɑ ɟɘɑəɨɤɑəɔɫ 

ɎɧɜɌɒɑəəɚɝɞɔ ȯȷȲ ɟɗɟɣɤɌɑɞɝɫ ɛɜɚɏəɚɓ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ [6]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɎɚɑɎɜɑɘɑəəɌɫ 

ɎɧɫɎɗɫɑɘɚɝɞɨ ȯȷȲ ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ ɖɌɖ ɚɛɜɑɐɑɗɫɪɥɔɕ ɠɌɖɞɚɜ, Ɏɗɔɫɪɥɔɕ əɌ ɛɜɚɏəɚɓ, ɔ ɫɎɗɫɑɞɝɫ 

ɎɌɒəɑɕɤɑɕ ɣɌɝɞɨɪ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɝɔɝɞɑɘ ɚɢɑəɖɔ ɜɔɝɖɌ ɖɌɜɐɔɚɎɌɝɖɟɗɫɜəɧɡ ɝɚɍɧɞɔɕ[12]. 

Ȯ ɝɑɜɑɐɔəɑ XX Ɏ.ɍɧɗɔ ɛɜɑɐɛɜɔəɫɞɧ ɛɑɜɎɧɑ ɛɚɛɧɞɖɔ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ȯȷȲ ɘɑɞɚɐɚɘ 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɉȶȯ) [7]. Ƚ 70-ɡ ɗɑɞ ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ ɛɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɗɑɎɧɕ ɒɑɗɟɐɚɣɑɖ (ȷȲ) ɘɑɞɚɐɚɘ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɉɡɚȶȯ): əɑɔəɎɌɓɔɎəɚ ɚɛɜɑɐɑɗɫɞɨ ɑɏɚ ɜɌɓɘɑɜɧ ɔ 

ɞɚɗɥɔəɟ ɝɞɑəɚɖ, Ɍ ɞɌɖɒɑ ɘɌɞɑɘɌɞɔɣɑɝɖɔ ɜɌɝɝɣɔɞɧɎɌɞɨ ɘɌɝɝɟ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȸȸȷȲ) ɔ ɑɑ 

ɔəɐɑɖɝɔɜɚɎɌəəɧɡ ɛɜɚɔɓɎɚɐəɧɡ. Ƚ ɖɚəɢɌ 90-ɡ ɏɚɐɚɎ ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ, ɐɗɫ ɚɢɑəɖɔ ȸȸȷȲ ɝɞɌɗ 

ɛɜɔɘɑəɫɑɞɝɫ ɘɑɞɚɐ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) [10].  

Ɂɚɜɚɤɚ ɔɓɎɑɝɞəɚ ɚ ɣɌɝɞɚɘ əɑɝɚɚɞɎɑɞɝɞɎɔɔ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɎɧɤɑɟɖɌɓɌəəɧɘɔ ɘɑɞɚɐɌɘɔ: 

əɌɛɜɔɘɑɜ, Ɏɧɝɚɖɔɕ ɎɚɗɨɞɌɒ əɌ ɉȶȯ ɘɚɒɑɞ əɑ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɛɜɔɓəɌɖɌɘɔ ȯȷȲ ɛɜɔ ɉɡɚȶȯ, ɔ əɌɚɍɚɜɚɞ, 

ɚɍɦɑɖɞɔɎəɚ ɔɘɑɪɥɔɑɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ ȯȷȲ, əɑ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɞɜɌɐɔɢɔɚəəɧɘɔ ɉȶȯ-

ɖɜɔɞɑɜɔɫɘɔ.  

ȿ ɖɌɒɐɚɏɚ ɘɑɞɚɐɌ ɐɔɌɏəɚɝɞɔɖɔ ȯȷȲ, ɔɘɑɪɞɝɫ ɝɎɚɔ ɐɚɝɞɚɔəɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ: ɉȶȯ-ɘɑɞɚɐ Ɏɧɝɚɖɚ 

ɝɛɑɢɔɠɔɣɑə, ɛɜɑɖɜɌɝəɚ ɎɚɝɛɜɚɔɓɎɚɐɔɘ, ɤɔɜɚɖɚ ɐɚɝɞɟɛɑə, ɔ ɔɘɑɑɞ əɔɓɖɟɪ ɝɑɍɑɝɞɚɔɘɚɝɞɨ, ɛɜɔ ɩɞɚɘ, 

ɑɏɚ ɏɗɌɎəɧɕ əɑɐɚɝɞɌɞɚɖ ð ɖɜɌɕəɑ əɔɓɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ [3], əɑ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌɞɨ ɑɏɚ Ɏ 

ɛɚɎɝɑɐəɑɎəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

ɉɡɚȶȯ-ɘɑɞɚɐ ɐɔɌɏəɚɝɞɔɖɔ ȯȷȲ ɔɘɑɑɞ ɍɚɗɨɤɟɪ, əɑɒɑɗɔ ɉȶȯ-ɘɑɞɚɐ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, əɚ, ɛɜɔ 

ɩɞɚɘ, ɚɍɗɌɐɌɑɞ əɔɓɖɚɕ ɘɑɒɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨɪ, ɓɌɎɔɝɔɘɚɝɞɨɪ ɚɞ ɚɛɧɞɌ 

ɔɝɝɗɑɐɚɎɌɞɑɗɫ, ɍɚɗɨɤɑɕ (əɑɒɑɗɔ ɉȶȯ-ɘɑɞɚɐ) ɝɑɍɑɝɞɚɔɘɚɝɞɨɪ. Ƀɞɚ ɒɑ ɖɌɝɌɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ȯȷȲ, ɞɚ ɛɜɔ ɔɓɎɑɝɞəɚɘ ɛɜɑɎɚɝɡɚɐɝɞɎɑ əɌɐ ɉȶȯ- ɔ ɉɡɚȶȯ-ɘɑɞɚɐɌɘɔ Ɏ 

ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ, ɐɌəəɧɕ ɘɑɞɚɐ ɞɌɖɒɑ ɔɘɑɑɞ ɝɟɥɑɝɞɎɑəəɧɑ əɑɐɚɝɞɌɞɖɔ, ɞɌɖɔɑ ɖɌɖ: ɎɧɝɚɖɌɫ 

ɝɑɍɑɝɞɚɔɘɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚɑ əɌɗɔɣɔɑ ɟ ɔɝɝɗɑɐɟɑɘɚɏɚ ɛɌɢɔɑəɞɌ ɝɔəɟɝɚɎɚɏɚ ɜɔɞɘɌ, 

Ɏɚɓɘɚɒəɧɑ ɚɏɜɌəɔɣɑəɔɫ ɛɚ ɘɌɝɝɑ ɛɌɢɔɑəɞɌ, Ɍ ɞɌɖɒɑ ɚɍɫɓɌɞɑɗɨəɚɑ ɚɞɝɟɞɝɞɎɔɑ ɔɘɛɗɌəɞɔɜɚɎɌəəɧɡ 

ɘɑɞɌɗɗɚɖɚəɝɞɜɟɖɢɔɕ Ɏ ɞɑɗɑ ɔɝɝɗɑɐɟɑɘɚɏɚ ɛɌɢɔɑəɞɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟɣɔɞɧɎɌɫ ɐɚɝɞɚɔəɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ ɖɌɒɐɚɏɚ ɔɓ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ȯȷȲ, 

əɌɔɍɚɗɑɑ ɐɚɝɞɟɛəɧɘ ɔ ɤɔɜɚɖɚ ɛɜɔɘɑəɔɘɧɘ Ɏ ɜɑɌɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ȯȷȲ ð ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɕ. 

Ɂɜɚəɚɗɚɏɔɣɑɝɖɔ, ɎɛɑɜɎɧɑ Ɏɚɓɘɚɒəɚɝɞɨ ɚɛɜɑɐɑɗɔɞɨ ȸȸȷȲ ɟɐɌɗɚɝɨ ɍɗɌɏɚɐɌɜɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɞ.ə.çɖɟɍɔɣɑɝɖɚɕ ɠɚɜɘɟɗɧè [16]: ȸȸȷȲ (ɏ) = [(ȶȰȼ+ȸȲȻ+ȳȽȷȲ)3-ȶȰȼ3]Į1,05, ɏɐɑ ȶȰȼ ð ɖɚəɑɣəɚ-

ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɜɌɓɘɑɜ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ȸȲȻ ð ɞɚɗɥɔəɌ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ȳȽȷȲ ð 

ɞɚɗɥɔəɌ ɓɌɐəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɠɚɜɘɟɗɧ, ɝɟɘɘɌ ɛɑɜɑɘɑəəɧɡ ɔ ȶȰȼ ɎɚɓɎɚɐɫɞɝɫ Ɏ ɖɟɍɔɣɑɝɖɟɪ ɝɞɑɛɑəɨ ɔ 

ɎɧɤɑɚɛɔɝɌəəɚɑ ɘɌɞɑɘɌɞɔɣɑɝɖɚɑ ɐɑɕɝɞɎɔɑ ɟɘəɚɒɌɑɞɝɫ əɌ ɜɌəɑɑ ɜɌɝɝɣɔɞɌəəɧɕ ɖɚɩɠɠɔɢɔɑəɞ 

ɚɞəɚɝɔɞɑɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɘɔɚɖɌɜɐɌ (1,05). ȰɌəəɌɫ ɠɚɜɘɟɗɌ ɎɛɚɝɗɑɐɝɞɎɔɔ ɍɧɗɌ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɌ 

ɛɜɔ ɛɚɘɚɥɔ ɌəɌɗɔɓɚɎ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɘɑɒɐɟ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔ Ɏɧɣɔɝɗɑəəɚɕ ȸȸȷȲ ɔ ȸȸȷȲ 

ɛɚ ɐɌəəɧɘ Ɍɟɞɚɛɝɔɔ (ɠɚɜɘɟɗɌ PennȽonvention)[5]: ȸȸȷȲ = 1,04Į[(ȶȰȼ+ȸȲȻ+ȳȽȷȲ)3-ȶȰȼ3]-13,6 (ɏ) ȱɥɑ 

ɛɚɓɒɑ, ɌɎɞɚɜ ɠɚɜɘɟɗɧ Penn Ƚonvention R. Devereux, ɞɌɖɒɑ əɌ ɚɝəɚɎɑ ɘɑɞɚɐɌ Ɍɟɞɚɛɝɔɔ ɝɖɚɜɜɑɖɞɔɜɚɎɌɗ 

ɠɚɜɘɟɗɟ, ɖɚɞɚɜɌɫ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɔ Ɏ əɌɤɑ Ɏɜɑɘɫ, ɞ.ə. çɠɚɜɘɟɗɌ ASEè [4]: ȸȸȷȲ = 

0,8Į{1,04Į[(ȶȰȼ+ȸȲȻ+ȳȽȷȲ)3-ȶȰȼ3]} +0,6 (ɏ). 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɛɜɔɎɑɐɑəəɧɡ ɠɚɜɘɟɗ, Ɏ ɖɌɒɐɚɕ ɔɓ əɔɡ ɔɘɑɪɞɝɫ ɚɐɔəɌɖɚɎɧɑ Ɏɑɗɔɣɔəɧ ɔ 

ɘɌɞɑɘɌɞɔɣɑɝɖɔɑ ɐɑɕɝɞɎɔɫ, ɎɚɓɎɚɐɔɘɧɑ Ɏ ɖɟɍɔɣɑɝɖɟɪ ɝɞɑɛɑəɨ. ȳɌ ɚɛɜɑɐɑɗɑəəɚɕ ɛɜɚɝɞɚɞɚɕ ɝɖɜɧɎɌɑɞɝɫ ɔ 

ɎɧɝɚɖɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɚɤɔɍɚɣəɧɡ ɜɌɝɣɑɞɚɎ, ɛɚɝɖɚɗɨɖɟ ɐɌɒɑ ɛɜɔ ɘɔəɔɘɌɗɨəɚɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ 

ɛɚɏɜɑɤəɚɝɞɔ ɚəɌ ɍɟɐɑɞ ɎɚɓɎɚɐɔɞɨɝɫ Ɏ ɖɟɍɔɣɑɝɖɟɪ ɝɞɑɛɑəɨ, ɚɣɑɎɔɐəɚ, ɓəɌɣɔɞɑɗɨəɚ ɝɖɌɓɧɎɌɫɝɨ əɌ 

ɖɚəɑɣəɚɘ ɜɑɓɟɗɨɞɌɞɑ Ɏɧɣɔɝɗɑəɔɫ. ɀɚɜɘɟɗɌ ASE ɍɧɗɌ ɎɧɍɜɌəɌ əɌɘɔ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ əɌɤɑɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɌɖ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɌɫɝɫ Ɏ ɜɑɌɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ, ɔ, ɖɌɖ ɐɌɪɥɌɫ 

ɘɔəɔɘɌɗɨəɟɪ ɛɚɏɜɑɤəɚɝɞɨ ɝɜɑɐɔ ɞ.ə. çɗɔəɑɕəɧɡ ɚɐəɚɘɑɜəɧɡ ɠɚɜɘɟɗè.  

Ȱɗɫ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɘɑəɑəəɚɕ ɏɑɚɘɑɞɜɔɑɕ ɔ ɌəɚɘɌɗɨəɚɕ ɠɚɜɘɚɕ ȷȲ, ɖɌɖ ɛɜɌɎɔɗɚ, ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɘɑɞɚɐ ɐɎɟɡɘɑɜəɚɕ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɠɚɜɘɟɗɧ çɛɗɚɥɌɐɨ-ɐɗɔəɌè ɔ çɟɝɑɣɑəəɚɏɚ ɩɗɗɔɛɝɚɔɐɌè) [15], 

ɚɐəɌɖɚ, Ɏ ɜɟɞɔəəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɚəɔ ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɑɒɑ.  

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ȸȸȷȲ, ɓɌɎɔɝɫɞ ɚɞ ɘəɚɏɔɡ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɔɝɝɗɑɐɟɑɘɧɡ 

ɛɌɢɔɑəɞɚɎ (ɛɚɗ, ɎɚɓɜɌɝɞ, ɛɜɔəɌɐɗɑɒəɚɝɞɨ ɖ ɚɛɜɑɐɑɗɑəəɚɘɟ ɩɞəɚɝɟ, ɝɞɑɛɑəɔ ɚɒɔɜɑəɔɫ ɔ ɞ.ɛ.). Ƚ ɢɑɗɨɪ 

əɔɎɑɗɔɜɚɎɌəɔɫ ɩɞɔɡ ɠɌɖɞɚɜɚɎ ɘɧ ɛɜɔɘɑəɔɗɔ Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɘɧɕ 

ɔəɞɑɏɜɌɗɨəɧɕ ɛɚɖɌɓɌɞɑɗɨ ð ɔəɐɑɖɝ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȴȸȸȷȲ) ð ɚɞəɚɤɑəɔɑ 

Ɏɧɣɔɝɗɑəəɚɕ ȸȸȷȲ ɖ ɛɗɚɥɌɐɔ ɛɚɎɑɜɡəɚɝɞɔ ɞɑɗɌ (ȻȻȾ), ɜɌɝɝɣɔɞɧɎɌɑɘɚɕ ɛɚ ɠɚɜɘɟɗɑ R. Mosteller  [13], 

ɖɌɖ ɍɚɗɑɑ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɟɪ ɛɚ ɝɜɌɎəɑəɔɔ ɝ ɐɜɟɏɔɘɔ ɔəɐɑɖɝɔɜɚɎɌəəɧɘɔ ɛɜɚɔɓɎɚɐəɧɘɔ. 
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ɝɚɚɞɎɑɞɝɞɎɑəəɚ [11]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɝɚɚɞɎɑɞɝɞɎɔɑ ɐɌəəɧɡ çɛɜɫɘɚɏɚè ɔɓɘɑɜɑəɔɫ ȸȸȷȲ ɛɜɔ Ɍɟɞɚɛɝɔɔ ɝ 

ɜɌɝɣɑɞəɧɘɔ (çəɑɛɜɫɘɧɘɔè) ɔɓɘɑɜɑəɔɫɘɔ, Ɏɧɛɚɗəɑəəɧɘɔ ɛɜɔ ɛɚɘɚɥɔ ɛɜɔɒɔɓəɑəəɚɕ ɉɡɚȶȯ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ ɛɚɝɘɑɜɞəɚɕ Ɍɟɞɚɛɝɔɔ ɝ ɛɜɫɘɧɘ 

ɔɓɘɑɜɑəɔɑɘ ȸȸȷȲ ɟ 20 ɛɌɢɔɑəɞɚɎ ɚɍɥɑɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɝɞɌɢɔɚəɌɜɌ ð 10 ɒɑəɥɔə ɔ 10 ɘɟɒɣɔə, 

ɖɚɞɚɜɧɘ ɛɜɔɒɔɓəɑəəɚ Ɏɧɛɚɗəɫɗɔ ɉɡɚȶȯ ɔɝɝɗɑɐɚɎɌəɔɫ (əɑ ɛɚɓɐəɑɑ, ɣɑɘ ɓɌ 5 ɐəɑɕ ɐɚ ɗɑɞɌɗɨəɚɏɚ 

ɔɝɡɚɐɌ). ȴɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɔɝɖɗɪɣɑəɧ 5 ɛɌɢɔɑəɞɚɎ (4 ɘɟɒɣɔəɧ ɔ 1 ɒɑəɥɔəɌ) ɔɓ-ɓɌ 

əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɏɚ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ ɉɡɚȶȯ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɍɧɗɔ ɚɞɚɍɜɌəɧ ɐɌəəɧɑ 15 

ɛɌɢɔɑəɞɚɎ: 6 ɘɟɒɣɔə ɔ 9 ɒɑəɥɔə. 

 Ȼɑɜɑɣɑəɨ ɌəɌɗɔɓɔɜɟɑɘɧɡ ɐɌəəɧɡ (ɘɌɞɑɜɔɌɗɧ ɔɝɝɗɑɐɚɎɌəɔɫ) ɎɖɗɪɣɌɗ:  

1. ȴɞɚɏɔ ɛɜɔɒɔɓəɑəəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɚɢɑəɖɚɕ ɚɝəɚɎəɧɡ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɡ 

ɐɌəəɧɡ: ɎɚɓɜɌɝɞ, ɜɚɝɞ, ɘɌɝɝɌ ɞɑɗɌ, ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ (ȴȸȾ);  

2. ɉɡɚȶȯ ɝ ɜɌɝɣɑɞɚɘ ȸȸȷȲ ɔ ȴȸȸȷȲ ɛɚ ɠɚɜɘɟɗɑ ASE [4];  

3. ȰɌəəɧɑ ɛɚɝɘɑɜɞəɚɏɚ ɔɓɘɑɜɑəɔɫ ȸȸȷȲ. 

ȸɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗɔ: 

1. ɉɡɚȶȯ ɝ ɜɌɝɣɑɞɚɘ ȸȸȷȲ ɔ ȴȸȸȷȲ ɛɚ ɠɚɜɘɟɗɑ ASE, ɛɜɔ ɩɞɚɘ ȴȸȸȷȲ ɜɌɝɝɣɔɞɧɎɌɗɔ, ɖɌɖ 

ɚɞəɚɤɑəɔɑ ȸȸȷȲ ɖ ȻȻȾ: ȴȸȸȷȲ = ȸȸȷȲ / ȻȻȾ, ɏɐɑ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ȻȻȾ ɎɧɣɔɝɗɫɗɌɝɨ ɛɚ ɠɚɜɘɟɗɑ 

ȸɚɝɞɑɗɗɑɜɌ [13]: ȻȻȾ (ɘ2) =ã (ɘɌɝɝɌ ɞɑɗɌ (ɖɏ)Įɜɚɝɞ (ɝɘ) /3600). 

ȶɜɔɞɑɜɔɑɘ ȯȷȲ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɝɣɔɞɌɗɔ: ȴȸȸȷȲ >115 ɏ/ɘ2 ɐɗɫ ɘɟɒɣɔə ɔ >95 

ɏ/ɘ2 ɐɗɫ ɒɑəɥɔə. 

1. Ȼɚɝɘɑɜɞəɚɑ ɔɓɘɑɜɑəɔɑ ȸȸȷȲ, ɛɜɚɎɚɐɔɎɤɑɑɝɫ ɛɚ ɝɗɑɐɟɪɥɑɕ ɘɑɞɚɐɔɖɑ [2]: 

¶ ȺɞɝɑɖɌɑɞɝɫ əɔɒəɫɫ ɔ Ɏɑɜɡəɫɫ ɛɚɗɧɑ Ɏɑəɧ ɟ ɘɑɝɞɌ ɔɡ ɎɛɌɐɑəɔɫ Ɏ ɛɜɌɎɚɑ ɛɜɑɐɝɑɜɐɔɑ. 

¶ Ȼɚɐ ɖɌɜɘɌɤɖɌɘɔ ɛɚɗɟɗɟəəɧɡ ɖɗɌɛɌəɚɎ ɚɞɝɑɖɌɑɞɝɫ ɗɑɏɚɣəɌɫ Ɍɜɞɑɜɔɫ ɔ ɌɚɜɞɌ. 

¶ ȷɑɏɚɣəɧɑ Ɏɑəɧ ɚɞɝɑɖɌɪɞɝɫ ɟ ɘɑɝɞɌ ɔɡ ɎɛɌɐɑəɔɫ Ɏ ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ. 

¶ ȺɞɝɑɖɌɪɞɝɫ ɝɞɎɚɜɖɔ ɘɔɞɜɌɗɨəɚɏɚ ɔ ɞɜɔɖɟɝɛɔɐɌɗɨəɚɏɚ ɖɗɌɛɌəɚɎ Ɏɘɑɝɞɑ ɝ ɡɚɜɐɌɘɔ. 

¶ ȻɚɎɑɜɡəɚɝɞɨ ɝɑɜɐɢɌ ɚɝɎɚɍɚɒɐɌɑɞɝɫ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ. 

¶ Ȼɜɑɐɝɑɜɐɔɫ ɝ ɔɡ ɛɑɜɑɏɚɜɚɐɖɚɕ ɚɞɐɑɗɫɪɞɝɫ ɚɞ ɒɑɗɟɐɚɣɖɚɎ ɛɚ ɛɜɑɐɝɑɜɐəɚ-ɒɑɗɟɐɚɣɖɚɎɚɕ 

ɍɚɜɚɓɐɑ. 

¶ Ƚɞɑəɖɔ ɒɑɗɟɐɚɣɖɚɎ ɚɞɐɑɗɫɪɞɝɫ ɚɞ ɛɑɜɑɏɚɜɚɐɖɔ. 

¶ Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɘɌɝɝɌ ɒɔɜɌ, ɝɚɝɟɐɚɎ, ɝɎɚɍɚɐəɧɡ (ɚɞɝɑɣɑəəɧɡ) ɣɌɝɞɑɕ ɒɑɗɟɐɚɣɖɚɎ ð ɗɑɎɚɏɚ ɔ 

ɛɜɌɎɚɏɚ, ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɔ ɛɜɑɐɝɑɜɐɔɕ ɝ ɔɡ ɛɑɜɑɏɚɜɚɐɖɚɕ.  

¶ ȸɌɝɝɌ ȸȲȻ ɜɌɓɐɑɗɫɑɞɝɫ əɌ ɣɌɝɞɔ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɛɚɖɌɓɌɞɑɗɫɘ ɘɌɝɝɧ ɒɑɗɟɐɚɣɖɚɎ, ɞ.ɑ. ɐɗɫ 

ɜɌɝɣɑɞɌ ȸȸȷȲ ɝɟɘɘɌɜəɌɫ ɘɌɝɝɌ ȸȲȻ ɔ ȷȲ ɐɑɗɔɞɝɫ əɌ ɝɟɘɘɌɜəɟɪ ɘɌɝɝɟ ɚɍɚɔɡ ɒɑɗɟɐɚɣɖɚɎ, 

Ɍ ɛɚɗɟɣɑəəɚɑ ɣɌɝɞəɚɑ ɛɜɔɍɌɎɗɫɑɞɝɫ ɖ ɘɌɝɝɑ ȷȲ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ: ȸȸȷȲ = ȷ+ɗ, ɏɐɑ ȷ ð ɘɌɝɝɌ 

ɝɎɚɍɚɐəɚɕ ɣɌɝɞɔ ȷȲ, ɗ ð ɘɌɝɝɌ ɣɌɝɞɔ ɛɑɜɑɏɚɜɚɐɖɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ȷȲ, ɛɜɔ ɩɞɚɘ, ɗ = (ȷ+Ƚ) 

/(ȷ+Ȼ), ɏɐɑ Ȼ ð ɘɌɝɝɌ ɝɎɚɍɚɐəɚɕ ɣɌɝɞɔ ȻȲ, Ƚ ð ɘɌɝɝɌ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ. 

Ȯ ɖɌɣɑɝɞɎɑ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ, ɚɛɜɑɐɑɗɫɪɥɔɡ əɌɗɔɣɔɑ ȯȷȲ ɛɜɔ Ɍɟɞɚɛɝɔɔ, 

ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ: 

V ȶɜɔɞɑɜɔɕ Ȭ. ȷɔɠɤɔɢɌ [2] ð ɚɞəɚɤɑəɔɑɘɌɝɝɧ ɝɎɚɍɚɐəɚɕ ɝɞɑəɖɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɖ ɘɌɝɝɑ 

ɝɎɚɍɚɐəɚɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɞ.ə. ɒɑɗɟɐɚɣɖɚɎɧɕ ɔəɐɑɖɝ (Ȳȴ):  

Ȳȴ = ȻȲ/ȷȲ Ò 0,36 (ɐɗɫ ɘɟɒɣɔə) ɔ 0,37 (ɐɗɫ ɒɑəɥɔə) 

V ȶɜɔɞɑɜɔɕ ȼ. Casale  ɔ ɝɚɌɎɞ. [3] ð ɚɞəɚɤɑəɔɑ ɝɟɘɘɧ ɘɌɝɝ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɖ ȻȻȾ, ɜɌɝɝɣɔɞɌəəɟɪ ɛɚ ɠɚɜɘɟɗɑ ȸɚɝɞɑɗɗɑɜɌ:  

ȴȸȸȷȲɌ = (ȸȸȷȲ+ȸȲȻ/ȻȻȾ) >118/104 ɏ/ɘ2 (ɘ/ɒ). 

2. Ȱɗɫ ɎɧɍɜɌəəɚɏɚ ɉɡɚȶȯ-ɖɜɔɞɑɜɔɫȯȷȲ [11] ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɚɍɥɑɛɜɔəɫɞɧɑ ɖɜɔɞɑɜɔɔ ɖɌɣɑɝɞɎɌ 

ɞɑɝɞɌ, ɏɐɑ ɛɚɗɚɒɔɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌɞɚɘ ɝɣɔɞɌɗɚɝɨ əɌɗɔɣɔɑ ȯȷȲ: 

Á ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɔɗɔ ɐɚɗɫ ɔɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɝɚɝɞɚɫəɔɕ ð TPR (truepositiverate ) = TP/( TP+FN) 

Á Ƚɛɑɢɔɠɔɣəɚɝɞɨ, ɔɗɔ ɐɚɗɫ ɔɝɞɔəəɚ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɝɚɝɞɚɫəɔɕ ð TNR (truenegativer ate ) = TN/( FP+TN) 

Á Ⱦɚɣəɚɝɞɨ, ɔɗɔ ɘɌɖɝɔɘɌɗɨəɌɫ ɎɑɗɔɣɔəɌ Ɏɑɜɚɫɞəɚɝɞɔ ɛɜɌɎɔɗɨəɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ð ACC  

(accuracy ) = (TP+TN) / N. 

ȼɑɓɟɗɨɞɌɞɧ. ȺɝəɚɎəɧɑɜɌɝɣɑɞəɧɑ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗ. 1. 
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ȾɌɍɗɔɢɌ 1. ȳəɌɣɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɔɒɔɓəɑəəɧɡ ɔ ɛɚɝɘɑɜɞəɧɡ ɔɓɘɑɜɑəɔɕ ɛɚ ɎɧɍɜɌəəɧɘ ɖɜɔɞɑɜɔɫɘ 
Ȼ
Ɍ
ɢ
ɔ
ɑ
ə
ɞ
ɧ

 

Ȼɜɔɒɔɓəɑəəɧɕ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɕ 

ɖɜɔɞɑɜɔɕ ȯȷȲ(ȴȸȸȷȲ)>115 ɏ/ɘ2 ɐɗɫ ɘɟɒɣɔə ɔ 

>95 ɏ/ɘ2 ɐɗɫ ɒɑəɥɔə [4] 

Ȼɚɝɘɑɜɞəɧɑ (ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɑ) ɖɜɔɞɑɜɔɔ ȯȷȲ 

ȶɜɔɞɑɜɔɕçȲȴè Ò0,36/0,37 

(ɘ/ɒ) 

[2]  

ȶɜɔɞɑɜɔɕ 

çȴȸȸȷȲɌè>118/104 ɏ/ɘ2 

(ɘ/ɒ) 

[3]  

ɒɑəɥɔəɧ 

1.  124,26 0,26 143,57 

2.  132,80 0,53 90,76 

3.  106,34 0,3 158,10 

4.  128,35 0,28 139,05 

5.  78,87691 0,33 83,17 

6.  128,2009 0,54 118,06 

7.  105,7639 0,57 113,23 

8.  109,659 0,48 147,42 

9.  114,1181 0,6 125,06 

ɘɟɒɣɔəɧ 

1.  193,5334 0,31 147,58 

2.  140,2861 0,61 175,13 

3.  154,5341 0,34 189,18 

4.  88,17729 0,48 148,78 

5.  311,5261 0,30 230,06 

6.  140,1237 0,32 148,18 

ȻɜɔɘɑɣɌəɔɫ: ɑɝɗɔ ɓəɌɣɑəɔɑ ȼȿ >115 ɟ ɘɟɒɣɔə ɔ >95 ɟ ɒɑəɥɔə, ɞɚ ɛɜɑɐɛɚɗɌɏɌɑɞɝɫ ȯȷȲ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɑɝɗɔ 

<115 ɟ ɘɟɒɣɔə ɔ <95 ɟ ɒɑəɥɔə, ɞɚ ɛɜɑɐɛɚɗɌɏɌɑɞɝɫ ɑɑ ɚɞɝɟɞɝɞɎɔɑ; ɑɝɗɔ ɓəɌɣɑəɔɫ Ȱȿ = 1, ɞɚ ɛɜɑɐɛɚɗɌɏɌɑɞɝɫ əɌɗɔɣɔɑ 

ȯȷȲ, ɑɝɗɔ ɓəɌɣɑəɔɫ Ȱȿ = 0, ɞɚ ȯȷȲ ɚɞɝɟɞɝɞɎɟɑɞ.  

 

ȱɝɗɔ ɜɌɝɝɘɌɞɜɔɎɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɚɏɚ ɖɜɔɞɑɜɔɕ Ȭ. ȷɔɠɤɔɢɌ (Ȳȴ), ɞɚ ȯȷȲ 

ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ Ɏ 8 ɝɗɟɣɌɫɡ (4 ɘɟɒɣɔəɧ ɔ 4 ɒɑəɥɔəɧ). Ȯ ɝɗɟɣɌɑ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏ ɖɌɣɑɝɞɎɑ 

ɜɑɠɑɜɑəɞəɚɏɚ ɖɜɔɞɑɜɔɕ ȼ. Casale  ɔ ɝɚɌɎɞ. (ȴȸȸȷȲɌ),ȯȷȲ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ 13 ɝɗɟɣɌɫɡ (7 ɒɑəɥɔə ɔ 6 

ɘɟɒɣɔə). Ȼɚ ɐɌəəɧɘ ɛɜɔɒɔɓəɑəəɚ ɛɜɚɎɑɐɑəəɧɡ ɉɡɚȶȯ ɝ ɜɌɝɣɑɞɚɘ Ɏɑɗɔɣɔəɧ ȴȸȸȷȲ ɛɚ ɠɚɜɘɟɗɑ ASE, 

ȯȷȲ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɟ 13 ɛɌɢɔɑəɞɚɎ (5 ɘɟɒɣɔə ɔ 8 ɒɑəɥɔə).  

ȸɧ ɛɜɚɝɗɑɐɔɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɉɡɚȶȯ-ɘɑɞɚɐɌ ɛɜɔ 

ɜɌɝɣɑɞɑ ȴȸȸȷȲ ɛɚ ɠɚɜɘɟɗɑ ASE (ɞɌɍɗ. 2).  

 
ȾɌɍɗɔɢɌ 2. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɉɡɚȶȯ-ɘɑɞɚɐɌ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏ ɖɌɣɑɝɞɎɑ 

ɜɑɠɑɜɑəɞəɧɡ ɜɌɓɗɔɣəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔ Ɍɟɞɚɛɝɔɔ 

ȴɝɝɗɑɐɟɑɘɧɕ 

ɛɜɔɒɔɓəɑəəɧɕ 

ɉɡɚȶȯ-ɖɜɔɞɑɜɔɕ 

 

ȶɜɔɞɑɜɔɕ çȴȸȸȷȲɌè >118/104 ɏ/ɘ2 

(ɘ/ɒ) 

[3]  

ȶɜɔɞɑɜɔɕ çȲȴè Ò0,36/0,37 (ɘ/ɒ) 

[2]  

TPR 

(%) 

TNR (%) ACC  (%) TPR 

(%) 

TNR (%) ACC  

(%) 

92 50 86,7 88 14 53,3 

ȴɓ ɞɌɍɗɔɢɧ 2 ɝɗɑɐɟɑɞ, ɣɞɚ ɐɌəəɧɑ ɉɡɚȶȯ ɗɟɣɤɑ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɔɘɔ 

ɖɜɔɞɑɜɔɫɘɔ ȯȷȲ P. Casale (ȴȸȸȷȲɌ), ɚɝəɚɎɌəəɧɘɔ əɌ ɜɌɝɣɑɞɑ ȴȸȸȷȲ, ɣɞɚ Ɏɛɚɗəɑ ɑɝɞɑɝɞɎɑəəɚ, 

ɛɚɝɖɚɗɨɖɟ ɛɜɔ ɩɞɚɕ ɘɑɞɚɐɔɖɑ, ɛɜɚɔɝɡɚɐɔɞ ɔəɐɑɖɝɌɢɔɫ ɛɚɗɟɣɑəəɚɕ ɛɜɔ ɛɜɫɘɚɘ ɔɓɘɑɜɑəɔɔ ȸȸȷȲ ɖ 

ȻȻȾ. 

ȮɧɎɚɐɧ. ȴɘɑɪɞɝɫ əɑɘɌɗɚ ɝɎɑɐɑəɔɕ ɚ ɜɌɝɡɚɒɐɑəɔɔ ɛɜɔɒɔɓəɑəəɧɡ ɔ ɛɚɝɘɑɜɞəɧɡ ɓəɌɣɑəɔɕ 

ȸȸȷȲ. ȺɣɑɎɔɐəɚ, ɣɞɚ çɛɜɫɘɚɑè ɛɜɔɒɔɓəɑəəɚɑ ɔɓɘɑɜɑəɔɑ ȸȸȷȲ əɑɎɚɓɘɚɒəɚ. ȸɚɒəɚ ɗɔɤɨ ɝɜɌɎəɔɞɨ 

ɜɌɝɝɣɔɞɌəəɧɑ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɘɔ ɘɑɞɚɐɌɘɔ ɛɜɔɒɔɓəɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ȸȸȷȲ ɝ ɛɚɝɘɑɜɞəɧɘ 

ɔɓɘɑɜɑəɔɑɘ ɛɜɔ Ɍɟɞɚɛɝɔɔ.  

Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɌɘ ɛɜɑɐɝɞɌɎɔɗɚɝɨ əɑɍɑɓɧəɞɑɜɑɝəɧɘ ɝɜɌɎəɔɞɨ ɠɌɖɞ 

əɌɗɔɣɔɫ ȯȷȲ, ɛɚɗɟɣɑəəɚɏɚ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɜɔɒɔɓəɑəəɚɏɚ ɉɡɚȶȯ-ɔɝɝɗɑɐɚɎɌəɔɫ, ɝ ɔɞɚɏɌɘɔ ɛɚɝɘɑɜɞəɚɏɚ 

ɔɓɘɑɜɑəɔɫ ȸȸȷȲ. 

ȴɝɡɚɐɫ ɔɓ ɔɓɟɣɑəəɚɕ əɌɘɔ ɘɑɐɔɢɔəɝɖɚɕ ɗɔɞɑɜɌɞɟɜɧ, ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ȯȷȲ, 

ɖɚɞɚɜɧɑ, ɚɣɑɎɔɐəɚ, ɐɚɗɒəɧ ɎɧɝɞɟɛɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɧɡ ɓəɌɣɑəɔɕ, ɔɘɑɪɞ ɘɌɗɚ 

ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɡ ɐɌəəɧɡ, Ɍ ɞɌɖɒɑ, Ɏɚ ɘəɚɏɚɘ, ɜɌɓɗɔɣɌɪɞɝɫ ɘɑɒɐɟ ɝɚɍɚɕ. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɉɡɚȶȯ-

ɖɜɔɞɑɜɔɔ ȯȷȲ, ɝɚɓɐɌəəɧɑ əɌ ɍɚɗɨɤɚɘ ɖɚɗɔɣɑɝɞɎɑ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɐɌɎəɚ əɑ 

ɖɚɜɜɑɖɞɔɜɚɎɌɗɔɝɨ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɐɌəəɧɘɔ. 



27 

 

Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɜɑɐɛɜɔəɫɗɔ ɛɚɛɧɞɖɟ ɝɚɛɚɝɞɌɎɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ 

ɛɑɜɑɣɔɝɗɑəəɧɡ ɛɚɐɡɚɐɚɎ ɖ ɐɔɌɏəɚɝɞɔɖɑ ȯȷȲ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɔɗɟɣɤɔɑ ɝɚɚɞɎɑɞɝɞɎɔɫ Ɏ ɜɑɌɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɚɍəɌɜɟɒɔɎɌɪɞ 

ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɕ ɖɜɔɞɑɜɔɕ ȯȷȲ, ɔəɐɑɖɝɔɜɚɎɌəəɧɕ ɖ ȻȻȾ (ɖɜɔɞɑɜɔɕ P. Casale (ȴȸȸȷȲɌ) ɔ ɉɡɚȶȯ-

ɖɜɔɞɑɜɔɕ (ɛɚ ɠɚɜɘɟɗɑASE), ɣɞɚ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɛɚɗəɑ ɗɚɏɔɣəɧɘ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɜɌəɑɑ ɛɜɚɎɑɐɑəəɧɡ 

əɌ ɍɌɓɑ ȮȸɑɐȬ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌ, ȻȽȻɍȯȸȿ ɔɘɑəɔ ɌɖɌɐ. ȴ.Ȼ. ȻɌɎɗɚɎɌ ɔ ɀȯȭȿ çȹȸȴɂ ɔɘɑəɔ Ȯ.Ȭ. 

ȬɗɘɌɓɚɎɌè, ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ȸȸȷȲ, ɜɌɝɝɣɔɞɌəəɚɕ ɛɜɔ ɉɡɚȶȯ, ɔ 

ɔɓɘɑɜɑəəɚɕ ɛɜɔ Ɍɟɞɚɛɝɔɔ, ɚɖɌɓɌɗɝɫ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɔɘ (r=0,86), ɚɐəɌɖɚ, ɛɜɔ ɩɞɚɘ, ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ 

ɘɑɞɚɐɧ ɝɚɏɗɌɝɟɪɞɝɫ ɐɜɟɏ ɝ ɐɜɟɏɚɘ ɞɚɗɨɖɚ ɛɜɔ ɎɧɜɌɒɑəəɚɕ ȯȷȲ [1]. 

ȭɑɓɟɝɗɚɎəɚ, ɝɗɑɐɟɑɞ ɛɜɔəɔɘɌɞɨ Ɏɚ ɎəɔɘɌəɔɑ ɎɌɒəɧɑ ɚɏɜɌəɔɣɑəɔɫ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ, ɚəɔ 

ɓɌɖɗɪɣɌɪɞɝɫ Ɏ ɘɌɗɚɘ ɚɍɦɑɘɑ ɔ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɫɡ əɌɝɞɚɫɥɑɕ Ɏɧɍɚɜɖɔ. Ȯɑɜɚɫɞəɚ, ɣɞɚ 

ɐɌəəɧɑ, ɛɚɗɟɣɑəəɧɑ əɌ ɍɚɗɑɑ ɍɚɗɨɤɔɡ ɎɧɍɚɜɖɌɡ ɛɌɢɔɑəɞɚɎ, ɍɟɐɟɞ ɚɞɗɔɣɌɞɨɝɫ ɚɞ ɛɜɔɎɑɐɑəəɧɡ ɜɌɝɣɑɞəɧɡ 

ɐɌəəɧɡ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ. Ȯ ɝɎɫɓɔ ɩɞɔɘ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ əɌɤɑɕɜɌɍɚɞɑ ɛɜɑɚɍɗɌɐɌɗɔ 

ɛɌɢɔɑəɞɧɝ ȯȷȲ, ɛɚɩɞɚɘɟ Ɏɧɛɚɗəɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ɍɚɗɑɑ ɜɌɓəɚɜɚɐəɚɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɘɚɒɑɞ 

ɐɌɞɨ əɑɝɖɚɗɨɖɚ ɔəɧɑ ɜɑɓɟɗɨɞɌɞɧ.  

Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɔ ɉɡɚȶȯ-ɘɑɞɚɐɌ ɚɛɜɑɐɑɗɑəɔɫ ȯȷȲ əɌ ɚɝəɚɎɑ 

ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɌəəɧɡ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɝ Ɏɖɗɪɣɑəɔɑɘ 

ɐɎɟɡɘɑɜəɚɕ, Ɏ ɛɑɜɝɛɑɖɞɔɎɑ ɔ ɞɜɑɡɘɑɜəɚɕ ɉɡɚȶȯ, Ɍ, Ɏɚɓɘɚɒəɚ, ɔ ɘɑɞɚɐɌ ȸȼȾ. 
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ȯȴȻȱȼȿȼȴȶȱȸȴɋ ȴ ȺɂȱȹȶȬ ȽȺȽȾȺɋȹȴɋ ȽȱȼȰȱɃȹȺ-ȽȺȽȿȰȴȽȾȺȵ ȽȴȽȾȱȸɇ ȿ ȮȺȱȹȹȺȽȷȿȲȬɅȴɁ-

ȸȿȲɃȴȹ ȸȺȷȺȰȺȯȺ ȴ ȽȼȱȰȹȱȯȺ ȮȺȳȼȬȽȾȬ 
 

ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ: ȴɓɟɣɑəɧ ɛɚɖɌɓɌɞɑɗɔ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ, ɣɌɝɞɚɞɧ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ, 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɔ, Ɏɑɗɚɩɜɏɚɘɑɞɜɔɔ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɔ ɝɟɞɚɣəɚɏɚ ɘɚəɔɞɚɜɔɜɚɎɌəɔɫ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ ɟ 198 ɎɚɑəəɚɝɗɟɒɌɥɔɡ-ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɔ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ ɝ 

ɛɜɑɐɏɔɛɑɜɞɑəɓɔɑɕ ɔ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɑɕ 1-2 ɝɞɑɛɑəɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɚɝɞɚɫəɔɫ ɛɟɜɔəɚɎɚɏɚ 

ɚɍɘɑəɌ. Ȱɗɫ ɟɞɚɣəɑəɔɫ ɜɚɗɔ ɏɔɛɑɜɟɜɔɖɑɘɔɔ ɖɌɖ ɠɌɖɞɚɜɌ ɜɔɝɖɌ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɔ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔ ɝɞɜɟɖɞɟɜəɚ-ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ 
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ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ, Ɏɝɑ ɚɍɝɗɑɐɚɎɌəəɧɑ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 2 ɏɜɟɛɛɧ: ɝ ɏɔɛɑɜɟɜɔɖɑɘɔɑɕ ɔ ɝ 

əɚɜɘɌɗɨəɧɘ ɝɚɐɑɜɒɌəɔɑɘ ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɘɟɒɣɔəɧ ɘɚɗɚɐɚɏɚ ɔ 

ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ ɝ ɏɔɛɑɜɟɜɔɖɑɘɔɑɕ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɓəɌɣɔɞɑɗɨəɧɘ (Ɏ ɛɜɑɐɑɗɌɡ ɜɑɠɑɜɑəɝəɚɏɚ 

ɐɔɌɛɌɓɚəɌ ɓəɌɣɑəɔɕ) ɟɎɑɗɔɣɑəɔɑɘ ɣɌɝɞɚɞɧ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ, ɞɑəɐɑəɢɔɑɕ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ, ɚɞəɚɝɔɞɑɗɨəɧɘ ɟɘɑəɨɤɑəɔɑɘ 

ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɜɑɓɑɜɎɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ. ȰɚɘɚɜɍɔɐəɌɫ ɏɔɛɑɜɟɜɔɖɑɘɔɫ 

ɌɝɝɚɢɔɔɜɚɎɌəɌ ɝ ɛɜɔɜɚɝɞɚɘ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɡ ɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɝɚɝɞɌɎɗɫɪɥɔɡ Ɏ 

ɝɎɚɑɕ ɝɚɎɚɖɟɛəɚɝɞɔ ɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɝɔəɐɜɚɘ (ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ, ɏɗɔɖɑɘɔɫ, ɞɜɔɏɗɔɢɑɜɔɐɑɘɔɫ). 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɌɫ ɝɔɝɞɑɘɌ, ɛɟɜɔəɚɎɧɕ ɚɍɘɑə, ɘɟɒɝɖɚɕ ɛɚɗ, ɘɚɗɚɐɚɕ ɔ 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ, ɟɏɗɟɍɗɑəəɚɑ ɘɑɐɔɢɔəɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ. 
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HYPERURICEMIA AND ASSESSMENT OF THE CARDIOVASCULAR SYSTEM STATE IN MILITARY SERVICEMEN OF THE 

YOUNG AND MIDDLE AGE 
 

S.M. Kirov Military medical academy, Saint -Peter sburg, Russian Federation  

 

Resume: The parameters of blood pressure, heart rate, electrocardiography, veloergometry, 

echocardiography and 24 -hour blood pressure monitoring were studied in 198 young and middle -aged men 

with prehypertension and arterial hypertension of  1-2 degrees, depending on the state of purine metabolism. 

To clarify the role of hyperuricemia as a risk factor for arterial hypertension and atherosclerosis in the formation 

of the clinical picture and structural and functional changes in the cardiovascu lar system, all examined 

patients were divided into 2 groups: with hyperuricemia and with normal serum uric acid content. It was found 

that young and middle -aged men with hyperuricemia are characterized by a significant (within the reference 

range of value s) increase in heart rate, a tendency to an increase in systolic and diastolic blood pressure, and 

a relative decrease in the functional reserve of the cardiovascular system. Domorbidny hyperuricemia is 

associated with an increase in anthropometric and lab oratory parameters, which together make up 

metabolic syndrome (body mass index, glycemia, triglyceridemia).  

Key words:  cardiovascular system, purine metabolism, male gender, young and middle age, extended 

medical examination.  

 

ȮɎɑɐɑəɔɑ. Ƚɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɓɌɍɚɗɑɎɌəɔɫ (ȽȽȳ) əɌ ɛɜɚɞɫɒɑəɔɔ ɛɚɝɗɑɐəɔɡ ɐɑɝɫɞɔɗɑɞɔɕ 

ɓɌəɔɘɌɪɞ ɗɔɐɔɜɟɪɥɔɑ ɛɚɓɔɢɔɔ Ɏ ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ ɔ ɔəɎɌɗɔɐɔɓɌɢɔɔ əɌɝɑɗɑəɔɫ. ȹɑɜɑɐɖɚ ɝɜɑɐɔ 

ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɔ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ ɠɚɜɘɔɜɟɑɞɝɫ ɝɞɑɜɑɚɞɔɛ ɛɚɎɑɐɑəɔɫ, əɌɛɜɌɎɗɑəəɧɕ əɌ 

ɓɌɖɜɑɛɗɑəɔɑ əɑɖɚɞɚɜɧɡ ɘɚɐɔɠɔɢɔɜɟɑɘɧɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ (ɀȼ), ɞɌɖɔɡ ɖɌɖ ɖɟɜɑəɔɑ, ɏɔɛɚɐɔəɌɘɔɫ, 

əɑɛɜɌɎɔɗɨəɚɑ ɛɔɞɌəɔɑ ɔ ɐɜɟɏɔɡ. Ȱɗɫ ɚɢɑəɖɔ ɝɟɘɘɌɜəɚɏɚ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ 

ɛɌɞɚɗɚɏɔɔ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɜɔɘɑəɫɪɞ əɑɝɖɚɗɨɖɚ ɤɖɌɗ (SCORE, Framingham ɔ ɐɜ.), Ɏ ɖɚɞɚɜɧɡ 

ɟɣɔɞɧɎɌɑɞɝɫ ɜɫɐ ɜɟɞɔəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ. ȹɌɜɌɝɞɌəɔɑ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ȽȽȳ ɚɞɘɑɣɌɑɞɝɫ ɛɜɔ ɚɖɜɟɒəɚɝɞɔ 

ɞɌɗɔɔ (ȺȾ) ɟ ɘɟɒɣɔə ɍɚɗɑɑ 94 ɝɘ, Ɍ ɛɜɔ ɚɖɜɟɒəɚɝɞɔ ɍɚɗɑɑ 102 ɝɘ ɝɞɌəɚɎɔɞɝɫ ɐɚɝɞɚɎɑɜəɚ Ɏɧɝɚɖɔɘ. 

ȿɎɑɗɔɣɑəəɚɕ ɘɌɝɝɑ ɞɑɗɌ ɔ ɚɒɔɜɑəɔɪ ɣɌɝɞɚ ɝɚɛɟɞɝɞɎɟɪɞ ɞɌɖɔɑ ɠɌɖɞɚɜɧ, ɖɌɖ ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ 

(Ȭȯ), ɌɞɑɜɚɏɑəəɌɫ ɐɔɝɗɔɛɔɐɑɘɔɫ (ȰȷȻ), əɌɜɟɤɑəɔɫ ɟɏɗɑɎɚɐəɚɏɚ ɔ ɛɟɜɔəɚɎɚɏɚ ɚɍɘɑəɚɎ, ɔ ɐɜɟɏɔɑ. Ȯ 

ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɌɖɞɔɎəɚ ɟɞɚɣəɫɑɞɝɫ ɓəɌɣɑəɔɑ ɞɌɖ əɌɓɧɎɌɑɘɧɡ əɑɗɔɛɔɐəɧɡ ɀȼ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɫɞɝɫ 

ɘɚɣɑɎɌɫ ɖɔɝɗɚɞɌ (ȸȶ), ɣɌɝɞɚɞɌ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ (ɃȽȽ) Ɏ ɛɚɖɚɑ, Ƚ-ɜɑɌɖɞɔɎəɧɕ ɍɑɗɚɖ, ɢɔɝɞɌɞɔə Ƚ, 

VII ɠɌɖɞɚɜ ɝɎɑɜɞɧɎɌəɔɫ ɖɜɚɎɔ, ɛɚɖɌɓɌɞɑɗɔ ɠɔɍɜɔəɚɗɔɞɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɔ ɌɏɜɑɏɌɢɔɔ ɞɜɚɘɍɚɢɔɞɚɎ, 

ɏɗɔɖɑɘɔɫ əɌɞɚɥɌɖ, ɏɚɘɚɢɔɝɞɑɔə, ɛɝɔɡɚɩɘɚɢɔɚəɌɗɨəɧɕ ɝɞɜɑɝɝ ɔ ɐɜɟɏɔɑ.  

ȭɑɝɝɔɘɛɞɚɘəɌɫ ɏɔɛɑɜɟɜɔɖɑɘɔɫ (ȯȿ) ɫɎɗɫɑɞɝɫ ɣɌɝɞɚɕ ɝɛɟɞəɔɢɑɕ ɌɍɐɚɘɔəɌɗɨəɚɏɚ ɚɒɔɜɑəɔɫ (ȬȺ), 

Ȭȯ, ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ (ȽȰ) 2 ɞɔɛɌ ɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ (ȸȽ). Ȼɚ ɐɌəəɧɘ 

ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɉȽȽȱ-ȼɀ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ȯȿ ɝɜɑɐɔ ɒɔɞɑɗɑɕ ȼɀ ɝɚɝɞɌɎɗɫɑɞ 

ɚɖɚɗɚ 10 %, ɛɜɔɣɑɘ ɝɜɑɐɔ ɘɟɒɣɔə Ɏ 5 ɜɌɓ Ɏɧɤɑ, ɣɑɘ ɝɜɑɐɔ ɒɑəɥɔə. ɉəɐɚɞɑɗɔɌɗɨəɌɫ ɐɔɝɠɟəɖɢɔɫ ɛɜɔ 

ȯȿ ɜɌɓɎɔɎɌɑɞɝɫ ɎɝɗɑɐɝɞɎɔɑ ɝɔɝɞɑɘəɚɏɚ ɎɚɝɛɌɗɑəɔɫ, ɚɖɔɝɗɔɞɑɗɨəɚɏɚ ɝɞɜɑɝɝɌ ɔ ɝəɔɒɑəɔɑɘ ɝɔəɞɑɓɌ 

ɚɖɝɔɐɌ ɌɓɚɞɌ. ȳɌ ɝɣɑɞ ɌɖɞɔɎɌɢɔɔ ȼȬȬȽ ȯȿ ɛɜɔɎɚɐɔɞ ɖ ɛɚɎɧɤɑəɔɪ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ (ȬȰ). 

ȻɚɗɨɓɌ ɜɌɝɣɬɞəɧɡ ɘɚɐɑɗɑɕ ɘɚɒɑɞ ɎɚɓɜɌɝɞɔ Ɏ ɝɗɟɣɌɑ ɛɜɔɘɑəɑəɔɫ ɔ ɐɜɟɏɔɡ ɎɌɒəɧɡ Ɏ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɘ ɚɞəɚɤɑəɔɔ ɛɚɖɌɓɌɞɑɗɑɕ, ɞɌɖɔɡ ɖɌɖ ɃȽȽ, ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ (ȴȸȾ), ɟɜɚɎɑəɨ ȸȶ ɖɜɚɎɔ ɔ 

əɑɖɚɞɚɜɧɡ ɐɜɟɏɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɍɘɑəɌ ɔ ɏɑɘɚɐɔəɌɘɔɖɔ, ɝɣɔɞɌɪɥɔɡɝɫ ɎɑɝɨɘɌ ɘɚɥəɧɘɔ ɠɌɖɞɚɜɌɘɔ 

ɖɌɜɐɔɚɎɌɝɖɟɗɫɜəɚɏɚ ɜɔɝɖɌ. ȳəɌɣɔɞɑɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ, ɣɞɚ ȯȿ Ɏ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɝɎɫɓɌəɌ ɝ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ȽȽȳ, ɡɜɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ 

ɛɚɣɑɖ (ɁȭȻ) ɔ ȽȰ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ əɑɚɍɡɚɐɔɘɚ ɛɚɎɧɤɑəəɚɑ ɎəɔɘɌəɔɑ ɖ ɘɚəɔɞɚɜɔəɏɟ ɟɜɚɎəɫ ȸȶ Ɏ 

ɝɧɎɚɜɚɞɖɑ ɟ ɛɌɢɔɑəɞɚɎ əɑ ɞɚɗɨɖɚ ɝ ɜɑɎɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑəɔɫ, əɚ ɞɌɖɒɑ ɔ Ɏ ɚɞəɚɤɑəɔɔ ɝəɔɒɑəɔɫ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɖɌ. ȹɑɚɍɡɚɐɔɘɚɝɞɨ ɌɖɞɔɎəɚɏɚ ɎɧɫɎɗɑəɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɀȼ (ɎɖɗɪɣɌɫ 

ȯȿ) əɌɝɞɚɫɞɑɗɨəɚ ɜɑɖɚɘɑəɐɟɑɞɝɫ əɑ ɞɚɗɨɖɚ ȼɚɝɝɔɕɝɖɔɘ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɘ ɚɍɥɑɝɞɎɚɘ, əɚ ɔ 

ȬɝɝɚɢɔɌɢɔɑɕ ɜɑɎɘɌɞɚɗɚɏɚɎ ȼɚɝɝɔɔ, ȬɘɑɜɔɖɌəɝɖɚɕ ɖɚɗɗɑɏɔɑɕ ɜɑɎɘɌɞɚɗɚɏɚɎ, ɔ ȱɎɜɚɛɑɕɝɖɚɕ ɗɔɏɚɕ ɛɚ 

ɍɚɜɨɍɑ ɝ ɜɑɎɘɌɞɔɓɘɚɘ. 
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ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɝɟɥɑɝɞɎɔɞɨ ɝɜɌɎəɔɞɑɗɨəɟɪ ɚɢɑəɖɟ ɚɝəɚɎəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, 

ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡ ɝɚɝɞɚɫəɔɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ ɟ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ-ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɚɝɞɚɫəɔɫ ɛɟɜɔəɚɎɚɏɚ ɚɍɘɑəɌ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 198 ɔɝɞɚɜɔɕ ɍɚɗɑɓəɔ ɎɚɑəəɚɝɗɟɒɌɥɔɡ-ɘɟɒɣɔə Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 30 ɐɚ 50 ɗɑɞ ɝ ɛɜɑɐɏɔɛɑɜɞɑəɓɔɑɕ ɔ Ȭȯ 1-2 ɝɞɑɛɑəɔ ɍɑɓ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɛɌɞɚɗɚɏɔɔ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ (ȽȽȽ), ɛɜɚɡɚɐɔɎɤɔɡ ɝɖɜɔəɔəɏɚɎɟɪ ɚɢɑəɖɟ ɝɚɝɞɚɫəɔɫ ɓɐɚɜɚɎɨɫ Ɏ 

ɟɝɗɚɎɔɫɡ ɖɗɔəɔɖɔ ɏɚɝɛɔɞaɗɨəɚɕ ɞɑɜaɛɔɔ ɔɘ. ɛɜɚɠɑɝɝɚɜɌ Ȯ.ȹ. ȽɔɜɚɞɔəɔəɌ Ȯɚeəəɚ-ɘeɐɔɢɔəɝɖɚɕ 

Ɍɖaɐɑɘɔɔ ɔɘ. Ƚ.ȸ. ȶɔɜɚɎɌ. Ȯɝɑ ɚɍɝɗɑɐɚɎɌəəɧɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɟɜɚɎəɫ ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ ɍɧɗɔ 

ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɏɜɟɛɛɧ: 1-ɫ ɏɜɟɛɛɌ ð 50 ɣɑɗɚɎɑɖ ɝ ȯȿ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 44,4 Ñ 0,8 ɗɑɞ), 2-ɫ ɏɜɟɛɛɌ ð 148 

ɣɑɗɚɎɑɖ ɍɑɓ ȯȿ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 42,5 Ñ 0,5 ɗɑɞ). Ȱɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ɝɘɑɜɞɑɗɨəɚɏɚ ȽȽȳ Ɏ ɞɑɣɑəɔɑ 10 ɗɑɞ ɛɚ 

ɝɔɝɞɑɘɑ SCORE ɔɝɛɚɗɨɓɚɎɌə ɛɜɚɏɜɌɘɘəɧɕ ɖɌɗɨɖɟɗɫɞɚɜ ɝ Ɏɝɞɜɚɑəəɧɘ Ɍɗɏɚɜɔɞɘɚɘ, ɎɖɗɪɣɌɪɥɔɕ əɑ 

ɘɚɐɔɠɔɢɔɜɟɑɘɧɑ (ɎɚɓɜɌɝɞ ɔ ɛɚɗ) ɔ ɘɚɐɔɠɔɢɔɜɟɑɘɧɑ (ɝɔɝɞɚɗɔɣɑɝɖɚɑ ȬȰ (ȽȬȰ), ɡɚɗɑɝɞɑɜɔə, 

ɖɟɜɑəɔɑ) ɀȼ. Ȯ ɐɌɗɨəɑɕɤɑɘ Ɏ ɖɌɒɐɚɕ ɖɚɏɚɜɞɑ ɔɓɟɣɑəɧ ɛɚɖɌɓɌɞɑɗɔ ȬȰ, əɌɝɗɑɐɝɞɎɑəəɌɫ ɚɞɫɏɚɥɑəəɚɝɞɨ ɛɚ 

ȽȽȳ, Ɏɜɑɐəɧɑ ɛɜɔɎɧɣɖɔ, ɏɔɛɚɐɔəɌɘɔɫ, ɃȽȽ, ȴȸȾ, ȺȾ, ɗɌɍɚɜɌɞɚɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ, ɐɌəəɧɑ 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɉȶȯ), Ɏɑɗɚɩɜɏɚɘɑɞɜɔɔ (Ȯɉȸ), ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɩɡɚȶȯ) ɔ ɝɟɞɚɣəɚɏɚ 

ɘɚəɔɞɚɜɔɜɚɎɌəɔɫ ȬȰ (ȽȸȬȰ). 

Ȱɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɛɜɔɘɑəɫɗɔ ɛɌɖɑɞ ɛɜɔɖɗɌɐəɧɡ 

ɛɜɚɏɜɌɘɘ Statistic  progra m for  Windows  (version  10). Ȼɜɔ ɝɜɌɎəɑəɔɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɚɐɟɗɨ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɝɞɌɞɔɝɞɔɖɔ (əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɕ U-test  Mann -Whitney). ȳɌ 

ɖɜɔɞɔɣɑɝɖɔɕ ɟɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ ɛɜɔəɔɘɌɗɔ ɜ<0,05. ȰɌəəɧɑ ɛɜɑɐɝɞɌɎɗɫɗɔ ɖɌɖ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ (ȸ) Ñ 

ɝɜɑɐəɫɫ ɖɎɌɐɜɌɞɔɣɑɝɖɌɫ ɚɤɔɍɖɌ (m).  

ȼɑɓɟɗɨɞɌɞɧ. ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɚɍɝɗɑɐɚɎɌəəɧɡ ɗɔɢ ɛɚ ɎɚɓɜɌɝɞɟ, ɛɚɖɌɓɌɞɑɗɫɘ ɚɠɔɝəɚɏɚ ȽȬȰ ɔ 

ɐɔɌɝɞɚɗɔɣɑɖɚɏɚ ȬȰ (ȰȬȰ), ɃȽȽ, ɜɔɝɖɟ ɛɚ SCORE, ȴȸȾ, ȺȾ, ȸȶ, ɝɞɌɞɟɝɟ ɖɟɜɑəɔɫ, əɌɝɗɑɐɝɞɎɑəəɚɕ 

ɚɞɫɏɚɥɑəəɚɝɞɔ ɛɚ ȽȽȳ, ɏɔɛɚɐɔəɌɘɔɔ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 1.  

 
ȾɌɍɗɔɢɌ 1.ȴɝɡɚɐəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɚɍɝɗɑɐɚɎɌəəɧɡ ɗɔɢ (n=198) 

(MÑm; ȼ - ɖɜɔɞɑɜɔɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ) 

 

ȻɚɖɌɓɌɞɑɗɨ 

ȷɔɢɌ ɝ ɏɔɛɑɜɟɜɔɖɑɘɔɑɕ 

n = 50 

ȷɔɢɌ ɝ əɚɜɘɌɗɨəɧɘ ɟɜɚɎəɑɘ 

ɘɚɣɑɎɚɕ ɖɔɝɗɚɞɧ Ɏ ɖɜɚɎɔ 

n = 148 

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ, ɗɑɞ 
44,4 Ñ 0,8 42,5 Ñ 0,5 

ȼ>0,05 

ȽȬȰ ɚɠɔɝ,  

ɘɘ ɜɞ. ɝɞ. 

138,3 Ñ 1,8 134,9 Ñ 1,1 

ȼ>0,05 

ȰȬȰ ɚɠɔɝ,  

ɘɘ ɜɞ. ɝɞ. 

90,4 Ñ 1,5 87,5 Ñ 0,9 

ȼ>0,05 

ɃȽȽ,  

Ɏ 1 ɘɔə. 

70,3 Ñ 1,6 66,7 Ñ 0,9 

ȼ<0,05 

ȼɔɝɖ ɛɚ ɤɖɌɗɑ SCORE, % 
2,1 Ñ 0,2 1,6 Ñ 0,1 

ȼ>0,05 

ȴȸȾ, ɖɏ/ɘ2 
29,9 Ñ 0,5 27,8 Ñ 0,3 

ȼ<0,001 

ȺȾ, ɝɘ 
107,3 Ñ 0,9 102,9 Ñ 0,6 

ȼ<0,001 

ȸɚɣɑɎɌɫ ɖɔɝɗɚɞɌ, ɘɖɘɚɗɨ/ɗ 
460,14 Ñ 6,5 337,4 Ñ 5,0 

ȼ<0,001 

ȶɟɜɑəɔɑ ɜɌəɑɑ ɔɗɔ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ, % 

30 42 

ȼ<0,05 

ȹɌɝɗɑɐɝɞɎɑəəɌɫ ɚɞɫɏɚɥɑəəɚɝɞɨ ɛɚ 

ȽȽȳ, % 

44 55 

ȼ<0,05 

ȯɔɛɚɐɔəɌɘɔɫ, 

% 

74 50 

ȼ<0,05 

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ əɑ ɜɌɓɗɔɣɌɗɝɫ (p>0,05). ȻɚɖɌɓɌɞɑɗɔ ɚɠɔɝəɚɏɚ ȽȬȰ ɔ ȰȬȰ ɟ 

ɘɟɒɣɔə ɝ ȯȿ ɝɚɝɞɌɎɔɗɔ Ɏ ɝɜɑɐəɑɘ 138,3 ɔ 90,4 ɘɘ ɜɞ. ɝɞ., ɣɞɚ ɍɧɗɚ əɑɓəɌɣɔɘɚ ɍɚɗɨɤɑ, ɣɑɘ Ɏ ɏɜɟɛɛɑ ɍɑɓ 

ȯȿ (134,9 ɔ 87,5 ɘɘ ɜɞ.ɝɞ.) (ɜ>0,05). ɃȽȽ Ɏ ɏɜɟɛɛɑ ɝ ȯȿ ɍɧɗɌ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɑ, ɣɑɘ Ɏ ɏɜɟɛɛɑ ɍɑɓ ȯȿ (70,3 

ɔ 66,7 ɟɐ. Ɏ 1 ɘɔə. ɝɚɚɞɎɑɞɝɞɎɑəəɚ) (ɜ<0,05). Ƚɜɑɐəɔɕ ɍɌɗɗ ɛɚ ɤɖɌɗɑ SCORE ɚɖɌɓɌɗɝɫ əɑɝɖɚɗɨɖɚ Ɏɧɤɑ ɟ 

ɗɔɢ 1 ɏɜɟɛɛɧ (2,1 Ɏ ɏɜɟɛɛɑ ɝ ȯȿ ɔ 1,6 ɍɑɓ ȯȿ) (ɜ>0,05). ȿ ɓəɌɣɔɞɑɗɨəɚɕ ɣɌɝɞɔ ɚɍɝɗɑɐɚɎɌəəɧɡ ɘɟɒɣɔə ɝ ȯȿ 

əɌɍɗɪɐɌɗɔɝɨ əɌɜɟɤɑəɔɫ ɒɔɜɚɎɚɏɚ ɚɍɘɑəɌ. ȴȸȾ ɔ ȺȾ ɍɧɗɔ ɐɚɝɞɚɎɑɜəɚ Ɏɧɤɑ (ɜ<0,001 ɐɗɫ ɖɌɒɐɚɏɚ 

ɛɚɖɌɓɌɞɑɗɫ) ɟ ɗɔɢ ɝ ȯȿ (29,9 ɖɏ/ɘ2 ɔ 107,3 ɝɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ɣɑɘ Ɏ ɏɜɟɛɛɑ ɍɑɓ ȯȿ (27,8 ɖɏ/ɘ2 ɔ 102,9 ɝɘ). 

ȿɜɚɎɑəɨ ȸȶ ɝɧɎɚɜɚɞɖɔ ɖɜɚɎɔ Ɏ ɏɜɟɛɛɑ Ɏ 1 ɏɜɟɛɛɑ ɐɚɝɞɚɎɑɜəɚ ɛɜɑɎɧɤɌɗ ɞɌɖɚɎɚɕ Ɏɚ 2 ɏɜɟɛɛɑ (460,14 

ɘɖɘɚɗɨ/ ɔ 337,4 ɘɖɘɚɗɨ/ɗ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɜ<0,001). Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ əɚɜɘɌɗɨəɧɘ ɟɜɚɎəɑɘ ȸȶ Ɏ 

ɖɜɚɎɔ ɣɌɥɑ əɌɍɗɪɐɌɗɚɝɨ ɖɟɜɑəɔɑ ɔ ɚɞɫɏɚɥɬəəɌɫ əɌɝɗɑɐɝɞɎɑəəɚɝɞɨ ɛɚ ȽȽȳ (p<0,05). ȯɔɛɚɐɔəɌɘɔɫ 

ɣɌɥɑ əɌɍɗɪɐɌɗɌɝɨ ɟ ɗɔɢ ɝ əɌɜɟɤɑəɔɑɘ ɛɟɜɔəɚɎɚɏɚ ɚɍɘɑəɌ (74 % Ɏ ɗɔɢ ɝ ȯȿ ɔ 50 % ɟ ɗɔɢ ɍɑɓ ȯȿ, 

ɜ<0,05). 

Ȼɜɔ ɔɓɟɣɑəɔɔ Ɏɑɗɚɩɜɏɚɘɑɞɜɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ ɗɔɢ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɟɜɚɎɑəɨ 

əɌɏɜɟɓɖɔ, ɛɚɜɚɏɚɎɌɫ ɃȽȽ, ɛɚɜɚɏɚɎɚɑ ȰȬȰ, ɞɚɗɑɜɌəɞəɚɝɞɨ ɖ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ (Ⱦɀȹ), ɐɗɔɞɑɗɨəɚɝɞɨ 

ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɛɑɜɔɚɐɌ ɐɚɝɞɚɎɑɜəɚ əɑ ɜɌɓɗɔɣɌɗɔɝɨ Ɏ 1 ɔ 2 ɏɜɟɛɛɌɡ (p>0,05), Ɏɘɑɝɞɑ ɝ ɞɑɘ, ɛɔɖɚɎɚɑ 
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ɓəɌɣɑəɔɑ ȽȬȰ, ɎɑɗɔɣɔəɌ ɐɎɚɕəɚɏɚ ɛɜɚɔɓɎɑɐɑəɔɫ (ȰȻ) ɟ ɗɔɢ ɝ əɚɜɘɌɗɨəɚɕ ɟɜɔɖɑɘɔɑɕ ɝɟɥɑɝɞɎɑəəɚ 

ɛɜɑɎɧɤɌɗɔ ɌəɌɗɚɏɔɣəɧɑ ɛɌɜɌɘɑɞɜɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȿ (p<0,05). ȻɚɖɌɓɌɞɑɗɔ Ȯɉȸ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 

2. 

 
ȾɌɍɗɔɢɌ 2.ȻɚɖɌɓɌɞɑɗɔ Ɏɑɗɚɩɜɏɚɘɑɞɜɔɔ (n=198) (MÑm; ȼ - ɖɜɔɞɑɜɔɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ) 

ȻɚɖɌɓɌɞɑɗɨ ȯɔɛɑɜɟɜɔɖɑɘɔɫ n = 50 ȭɑɓ ɏɔɛɑɜɟɜɔɖɑɘɔɔ n = 148 

Ȯɉȸ,  

Ȯɞ 

153,6 Ñ 3,5 157,3 Ñ 2,7 

ȼ>0,05 

Ȯɉȸ,  

ȸɑɞɌɍɚɗɔɣɑɝɖɔɑ ɑɐɔəɔɢɧ 

8,1 Ñ 1,6 7,2 Ñ 0,1 

ȼ>0,05 

Ȯɉȸ ɃȽȽ ɘɌɖɝɔɘɌɗɨəɌɫ,  

ɟɐ/ɘɔə 

149,9 Ñ 1,2 150,6 Ñ 0,9 

ȼ>0,05 

Ȯɉȸ ȾɚɗɑɜɌəɞəɚɝɞɨ ɖ ɀȹ, 

% ɚɞ ɐɚɗɒəɚɕ 

74,1 Ñ 1,5 77,7 Ñ 1,2 

ȼ>0,05 

Ȯɉȸ ɎɚɝɝɞɌəɚɎɔɞ. ɛɑɜɔɚɐ,  

ɘɔə. 

4,3 Ñ 0,2 4,4 Ñ 0,1 

ȼ>0,05 

Ȯɉȸ ȽȬȰ ɛɔɖɚɎɚɑ, 

ɘɘ ɜɞ. ɝɞ. 

191,8 Ñ 3,9 201,2 Ñ 1,8 

ȼ<0,05 

Ȯɉȸ ȰȬȰ ɛɔɖɚɎɚɑ, 

ɘɘ ɜɞ. ɝɞ. 

98,7 Ñ 1,8 97,7 Ñ 0,9 

ȼ>0,05 

ȰȻ (ȽȬȰ ɛɔɖ ɡ ɃȽȽ ɘɌɖɝ.),  

ɟɝɗ. ɑɐ. 

28766,6 Ñ 624,0 30284,3 Ñ 307,1 

ȼ<0,05 

 Ȼɜɔ ɔɓɟɣɑəɔɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɞɚɗɥɔəɌ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ (ȷȲ) (ɘɑɒɒɑɗɟɐɚɣɖɚɎɌɫ ɛɑɜɑɏɚɜɚɐɖɌ Ɏ ɐɔɌɝɞɚɗɟ (ȸȲȻɐ), ɓɌɐəɫɫ ɝɞɑəɖɌ ȷȲ Ɏ ɐɔɌɝɞɚɗɟ (ȳȽ 

ȷȲɐ)), ɖɚəɑɣəɧɕ ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɔ ɖɚəɑɣəɧɕ ɝɔɝɞɚɗɔɣɑɝɖɔɕ ɜɌɓɘɑɜ ȷȲ (ȶȰȼ ȷȲ, ȶȽȼ ȷȲ), ɔəɐɑɖɝ 

ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ ȷȲ (ȴȸȸ ȷȲ), ɚɞəɚɝɔɞɑɗɨəɌɫ ɞɚɗɥɔəɌ ɝɞɑəɚɖ ȷȲ (ȺȾȸ), ɝɔɝɞɚɗɔɣɑɝɖɌɫ (ɠɜɌɖɢɔɫ 

ɎɧɍɜɚɝɌ (ɀȮ)) ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɌɫ ɐɔɝɠɟəɖɢɔɫ (ɛɚɖɌɓɌɞɑɗɨ ȱ/ɑõ) ȷȲ Ɏ ɏɜɟɛɛɌɡ ɝ ȯȿ ɔ ɍɑɓ ɞɌɖɚɎɚɕ ɍɧɗɔ 

ɝɚɛɚɝɞɌɎɔɘɧ (p>0,05). ȻɚɖɌɓɌɞɑɗɔ ɩɡɚȶȯ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 3. 
 

ȾɌɍɗɔɢɌ 3.ȻɚɖɌɓɌɞɑɗɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (n=198) (MÑm; ȼ - ɖɜɔɞɑɜɔɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ) 

ȻɚɖɌɓɌɞɑɗɨ ȯɔɛɑɜɟɜɔɖɑɘɔɫ  

n = 50 

ȭɑɓ ɏɔɛɑɜɟɜɔɖɑɘɔɔ  

n = 148 

ȸȲȻɐ, 

ɘɘ  

11,2 Ñ 0,4 10,8 Ñ 0,2 

ȼ>0,05 

ȳȽ ȷȲɐ, 

ȸɘ 

10,4 Ñ 0,3 9,9 Ñ 0,2 

ȼ>0,05 

ȶȰȼ ȷȲ, 

ȸɘ 

50,2 Ñ 1,2 50,5 Ñ 0,5 

ȼ>0,05 

ȶȽȼ ȷȲ, 

ȸɘ 

32,0 Ñ 0,8 30,6 Ñ 0,4 

ȼ>0,05 

ȴȸȸ ȷȲ, 

ɏ/ɘ2 

99,6 Ñ 3,6 97,1 Ñ 1,9 

ȼ>0,05 

ȺȾȸ,  

ȱɐ. 

0,42 Ñ 0,01 0,39 Ñ 0,01 

ȼ>0,05 

ɀȮ (2D),  

% 

64,6 Ñ 1,3 65,0 Ñ 0,6 

ȼ>0,05 

Ⱥɍɨɑɘ ȷȻ/St, 

ɝɘ/ɘ2 

23,5 Ñ 1,2 23,7 Ñ 0,7 

ȼ>0,05 

ȱ/ɑõ ȸȶ, 

ȱɐ. 

5,6 Ñ 0,3 5,4 Ñ 0,1 

ȼ>0,05 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɎɧɫɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ ɚɞəɚɝɔɞɑɗɨəɚɑ 

ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ ɏɗɪɖɚɓɧ ɛɗɌɓɘɧ ɖɜɚɎɔ (p<0,01), ɖɜɑɌɞɔəɔəɌ (p<0,001), ɡɚɗɑɝɞɑɜɔəɌ (ɁȽ) (p<0,01), 

ɞɜɔɏɗɔɢɑɜɔɐɚɎ (Ⱦȯ) (p<0,05) ɟ ɛɌɢɔɑəɞɚɎ ɝ ȯȿ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɌəɌɗɚɏɔɣəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ɟ ɗɔɢ ɍɑɓ ȯȿ. 

Ƚɖɚɜɚɝɞɨ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ (Ƚȶɀ) ɟ ɗɔɢ 1 ɏɜɟɛɛɧ ɟɝɞɟɛɌɗɌ ɞɌɖɚɎɚɕ ɟ ɗɔɢ 2 ɏɜɟɛɛɧ (p<0,001). 

ȿɜɚɎɑəɨ ɗɔɛɚɛɜɚɞɑɔəɚɎ əɔɓɖɚɕ ɔ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ (ȷȻȹȻ, ȷȻȮȻ), ɖɌɗɔɫ ɝɜɑɐɔ ɚɍɝɗɑɐɚɎɌəəɧɡ ɚɍɑɔɡ 

ɏɜɟɛɛ ɐɚɝɞɚɎɑɜəɚ əɑ ɜɌɓɗɔɣɌɗɝɫ (p>0,05). ȷɌɍɚɜɌɞɚɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 4. 
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ȾɌɍɗɔɢɌ 4. ȷɌɍɚɜɌɞɚɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ (n=198) (MÑm; ȼ - ɖɜɔɞɑɜɔɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ) 

ȻɚɖɌɓɌɞɑɗɨ ȯɔɛɑɜɟɜɔɖɑɘɔɫ  

n = 50 

ȭɑɓ ɏɔɛɑɜɟɜɔɖɑɘɔɔ 

n = 148 

ȯɗɪɖɚɓɌ, 

ɘɘɚɗɨ/ɗ 

5,7 Ñ 0,1 5,4 Ñ 0,1 

ȼ<0,01 

ȶɜɑɌɞɔəɔə, 

ɘɖɘɚɗɨ/ɗ 

100,8 Ñ 1,7 93,7 Ñ 1,0 

ȼ<0,001 

Ƚȶɀ CKD EPI, 

ɘɗ/ɘɔə 

80,2 Ñ 1,7 87,7 Ñ 1,2 

ȼ<0,001 

Ɂɚɗɑɝɞɑɜɔə, 

ɘɘɚɗɨ/ɗ 

6,0 Ñ 0,2 5,5 Ñ 0,1 

ȼ<0,01 

ȷȻȮȻ, 

ɘɘɚɗɨ/ɗ 

1,22 Ñ 0,1 1,17 Ñ 0,1 

ȼ>0,05 

Ⱦɜɔɏɗɔɢɑɜɔɐɧ, 

ɘɘɚɗɨ/ɗ 

2,3 Ñ 0,3 1,8 Ñ 0,1 

ȼ<0,05 

ȷȻȹȻ, 

ɘɘɚɗɨ/ɗ 

4,1 Ñ 0,2 3,7 Ñ 0,1 

ȼ>0,05 

ȶɌɗɔɕ, 

ɘɘɚɗɨ/ɗ 

4,5 Ñ 0,1 4,3 Ñ 0,1 

ȼ>0,05 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɛɚɖɌɓɌɞɑɗɑɕ ȽȸȬȰ Ɏ ɔɓɟɣɑəəɧɡ ɏɜɟɛɛɌɡ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ 

ɘɑɒɐɟ ɝɜɑɐəɑɐəɑɎəɧɘɔ, ɝɜɑɐəɑəɚɣəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ȽȬȰ, ȰȬȰ, ɓəɌɣɑəɔɫɘɔ ɎɌɜɔɌɍɑɗɨəɚɝɞɔ ɔ 

ɔəɐɑɖɝɌɘɔ Ɏɜɑɘɑəɔ ȽȬȰ, ȰȬȰ Ɏ ɐəɑɎəɧɑ ɔ əɚɣəɧɑ ɣɌɝɧ, ɝɞɑɛɑəɔ əɚɣəɚɏɚ ɝəɔɒɑəɔɫ ȬȰ (p>0,05). 

ȻɚɖɌɓɌɞɑɗɔ ȽȸȬȰ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 5. 

 
ȾɌɍɗɔɢɌ 5.ȻɚɖɌɓɌɞɑɗɔ ɝɟɞɚɣəɚɏɚ ɘɚəɔɞɚɜɔɜɚɎɌəɔɫ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ (n=144) 

(MÑm; ȼ - ɖɜɔɞɑɜɔɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ) 

ȻɚɖɌɓɌɞɑɗɨ ȯɔɛɑɜɟɜɔɖɑɘɔɫ  

n = 37 

ȭɑɓ ɏɔɛɑɜɟɜɔɖɑɘɔɔ  

n = 107 

Ƚɜɑɐəɑɑ ȽȬȰ ɐɑəɨ, 

ɘɘ ɜɞ. ɝɞ. 

137,6 Ñ 1,7 136,8 Ñ 1,3 

ȼ>0,05 

Ƚɜɑɐəɑɑ ȰȬȰ ɐɑəɨ, 

ɘɘ ɜɞ. ɝɞ. 

85,2 Ñ 1,4 84,8 Ñ 1,0 

ȼ>0,05 

ȴȮ ȽȬȰ ɐɑəɨ, 

% 

45,2 Ñ 4,9 42,3 Ñ 3,3 

ȼ>0,05 

ȴȮ ȰȬȰ ɐɑəɨ, 

% 

36,6 Ñ 4,4 35,8 Ñ 3,0 

ȼ>0,05 

ȮɌɜɔɌɍɑɗɨəɚɝɞɨ ȽȬȰ ɐɑəɨ, 

ɘɘ ɜɞ. ɝɞ. 

14,3 Ñ 0,9 12,2 Ñ 0,4 

ȼ<0,05 

ȮɌɜɔɌɍɑɗɨəɚɝɞɨ ȰȬȰ ɐɑəɨ, 

ɘɘ ɜɞ. ɝɞ. 

11,3 Ñ 0,8 10,1 Ñ 0,4 

ȼ>0,05 

Ƚɜɑɐəɑɑ ȽȬȰ əɚɣɨ, 

ɘɘ ɜɞ. ɝɞ. 

116,6 Ñ 3,2 117,6 Ñ 1,3 

ȼ>0,05 

Ƚɜɑɐəɑɑ ȰȬȰ əɚɣɨ, 

ɘɘ ɜɞ. ɝɞ. 

71,9 Ñ 1,5 69,4 Ñ 1,0 

ȼ>0,05 

ȴȮ ȽȬȰ əɚɣɨ, 

% 

39,7 Ñ 5,2 38,3 Ñ 3,7 

ȼ>0,05 

ȴȮ ȰȬȰ əɚɣɨ, 

% 

34,3 Ñ 5,4 27,9 Ñ 3,4 

ȼ>0,05 

ȮɌɜɔɌɍɑɗɨəɚɝɞɨ ȽȬȰ əɚɣɨ, 

ɘɘ ɜɞ. ɝɞ. 

10,6 Ñ 0,6 10,2 Ñ 0,4 

ȼ>0,05 

ȮɌɜɔɌɍɑɗɨəɚɝɞɨ ȰȬȰ əɚɣɨ, 

ɘɘ ɜɞ. ɝɞ. 

8,2 Ñ 0,5 8,2 Ñ 0,3 

ȼ>0,05 

ȹɚɣəɚɑ ɝəɔɒɑəɔɑ ȽȬȰ, 

% 

12,8 Ñ 0,9 13,9 Ñ 0,6 

ȼ>0,05 

ȹɚɣəɚɑ ɝəɔɒɑəɔɑ ȰȬȰ, 

% 

16,5 Ñ 1,1 18,7 Ñ 0,8 

ȼ>0,05 

Ȼɜɔ ɔɓɟɣɑəɔɔ ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɖɌɓɌɗɚɝɨ, ɣɞɚ ɛɌɢɔɑəɞɧ ɝ ȯȿ 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔɝɨ ɐɚɝɞɚɎɑɜəɚ ɘɑəɨɤɑɕ ɃȽȽ (p<0,05) ɔ ɝɚɛɚɝɞɌɎɔɘɧɘɔ ɓəɌɣɑəɔɫɘɔ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɔəɞɑɜɎɌɗɌ QT, Ɍɘɛɗɔɞɟɐɧ R Ɏ AVL, ɝɟɘɘɧ RV5 ɔ SV1 (p>0,05). 

ɉɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 6. 
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ȾɌɍɗɔɢɌ 6.ɉɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ (n=198) (MÑm; ȼ - ɖɜɔɞɑɜɔɕ ɐɚɝɞɚɎɑɜəɚɝɞɔ) 

ȻɚɖɌɓɌɞɑɗɨ ȯɔɛɑɜɟɜɔɖɑɘɔɫ n = 50 ȭɑɓ ɏɔɛɑɜɟɜɔɖɑɘɔɔ n = 148 

ɃȽȽ, 

Ɏ ɘɔə 

70,3 Ñ 1,6 66,7 Ñ 0,9 

ȼ<0,05 

QT, 

ɘɝɑɖ 

372,0 Ñ 3,0 377,0 Ñ 2,7 

ȼ>0,05 

R Ɏ AVL, 

ɘȮ (ɘɘ) 

5,3 Ñ 0,4 4,8 Ñ 0,2 

ȼ>0,05 

RV5+SV1, 

ɘȮ (ɘɘ) 

26,0 Ñ 1,3 26,9 Ñ 0,5 

ȼ>0,05 

ȳɌɖɗɪɣɑəɔɑ. ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ, ɚɝəɚɎɌəəɧɕ əɌ ɚɢɑəɖɑ ɖɌɜɐɔɚɎɌɝɖɟɗɫɜəɧɡ ɔ ɝɎɫɓɌəəɧɡ ɝ 

əɔɘɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɗɌɍɚɜɌɞɚɜəɧɡ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɟ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɔ ɝɜɑɐəɑɏɚ 

ɎɚɓɜɌɝɞɌ, ɜɌɓɐɑɗɬəəɧɡ ɛɚ ɛɜɔɓəɌɖɟ ɝɚɐɑɜɒɌəɔɫ ȸȶ Ɏ ɖɜɚɎɔ, ɛɚɖɌɓɌɗ, ɣɞɚ ȯȿ ɌɝɝɚɢɔɔɜɚɎɌəɌ ɝ 

ɞɑəɐɑəɢɔɑɕ ɖ ɟɎɑɗɔɣɑəɔɪ ȽȬȰ ɔ ȰȬȰ, ɟɎɑɗɔɣɑəɔɑɘ ɃȽȽ, ɛɚɖɌɓɌɞɑɗɑɕ ɘɑɞɌɍɚɗɔɓɘɌ (ɏɗɔɖɑɘɔɔ, 

ɗɔɛɔɐɑɘɔɔ), ɝəɔɒɑəɔɑɘ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɜɑɓɑɜɎɌ ȽȽȽ, ɚɞɝɟɞɝɞɎɔɑɘ ɓəɌɣɔɘɧɡ ɚɞɖɗɚəɑəɔɕ Ɏ 

ɝɞɜɟɖɞɟɜəɚ-ɠɟəɖɢɔɚəɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɗɑɎɧɡ ɖɌɘɑɜ ɝɑɜɐɢɌ ɛɚ ɐɌəəɧɘ ɩɡɚȶȯ, Ɏ ɝɟɞɚɣəɚɘ ɛɜɚɠɔɗɑ 

ȬȰ. 

ȮɧɎɚɐɧ. ȸɟɒɣɔəɧ ɘɚɗɚɐɚɏɚ ɔ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ ɝ ɏɔɛɑɜɟɜɔɖɑɘɔɑɕ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ 

ɓəɌɣɔɞɑɗɨəɧɘ (Ɏ ɛɜɑɐɑɗɌɡ ɜɑɠɑɜɑəɝəɚɏɚ ɐɔɌɛɌɓɚəɌ ɓəɌɣɑəɔɕ) ɟɎɑɗɔɣɑəɔɑɘ ɣɌɝɞɚɞɧ ɝɑɜɐɑɣəɧɡ 

ɝɚɖɜɌɥɑəɔɕ, ɞɑəɐɑəɢɔɑɕ ɖ ɟɎɑɗɔɣɑəɔɪ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ, 

ɚɞəɚɝɔɞɑɗɨəɧɘ ɟɘɑəɨɤɑəɔɑɘ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɜɑɓɑɜɎɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ. 

ȰɚɘɚɜɍɔɐəɌɫ ɏɔɛɑɜɟɜɔɖɑɘɔɫ ɌɝɝɚɢɔɔɜɚɎɌəɌ ɝ ɛɜɔɜɚɝɞɚɘ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɡ ɔ ɗɌɍɚɜɌɞɚɜəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ, ɝɚɝɞɌɎɗɫɪɥɔɡ Ɏ ɝɎɚɑɕ ɝɚɎɚɖɟɛəɚɝɞɔ ɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɝɔəɐɜɚɘ (ɔəɐɑɖɝ ɘɌɝɝɧ ɞɑɗɌ, 

ɏɗɔɖɑɘɔɫ, ɞɜɔɏɗɔɢɑɜɔɐɑɘɔɫ). 
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ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ:Ȯ ɛɜɚɢɑɝɝɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɗɔɣəɚɝɞɔ Ɏɚɝɛɔɞɟɑɘɚɏɚ ɚɏɜɚɘəɟɪ ɜɚɗɨ ɔɏɜɌɑɞ ɗɔɣəɚɝɞɨ 

ɎɚɝɛɔɞɌɞɑɗɫ, ɛɑɐɌɏɚɏɌ. ȺɝɚɍɌɫ ɎɌɒəɚɝɞɨ ɜɚɗɔ ɗɔɣəɚɝɞɔ ɛɜɑɛɚɐɌɎɌɞɑɗɫ ɎɚɓəɔɖɌɑɞ, ɖɚɏɐɌ ɜɑɣɨ ɔɐɬɞ ɚ 

ɎɚɝɛɔɞɌəɔɔ ɍɟɐɟɥɑɏɚ ɎɜɌɣɌ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɜɑɓɟɗɨɞɌɞɧ ɌəɖɑɞɔɜɚɎɌəɔɫ,ɛɚɝɎɫɥɬəəɚɏɚ 

ɚɝəɚɎəɧɘ ɞɜɑɍɚɎɌəɔɫɘ ɖ ɗɔɣəɚɝɞɔ ɛɜɑɛɚɐɌɎɌɞɑɗɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɎɟɓɌ. Ⱥɛɜɚɝ ɛɜɚɡɚɐɔɗ Ɏ ɝɜɑɐɑ 

ɝɞɟɐɑəɞɚɎ 1 ɔ 2 ɖɟɜɝɚɎ ɘɑɐɔɢɔəɝɖɔɡ ɎɟɓɚɎ, Ɍ ɞɌɖɒɑ ɝɜɑɐɔ ɛɜɑɛɚɐɌɎɌɞɑɗɑɕ ɘɑɐɔɢɔəɝɖɔɡ ɎɟɓɚɎ ɔ 

ɛɜɌɖɞɔɖɟɪɥɔɡ ɎɜɌɣɑɕ. ȴɝɛɧɞɟɑɘɧɘ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ ɓəɌɣɔɘɚɝɞɨ ɐɗɫ 

ɛɜɑɛɚɐɌɎɌɞɑɗɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɎɟɓɌ 20 ɖɌɣɑɝɞɎ ɗɔɣəɚɝɞɔ ɘɚɜɌɗɨəɚ-əɜɌɎɝɞɎɑəəɚɏɚ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ 

ɡɌɜɌɖɞɑɜɌ. ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ Ɍəɖɑɞəɧɡ ɐɌəəɧɡ ɝɐɑɗɌəɧ ɎɧɎɚɐɧ ɚ ɝɞɑɛɑəɔ ɓəɌɣɔɘɚɝɞɔ 

ɜɌɓɗɔɣəɧɡ ɖɌɣɑɝɞɎ ɗɔɣəɚɝɞɔ ɛɜɑɛɚɐɌɎɌɞɑɗɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɎɟɓɌ ɐɗɫ ɚɍɟɣɌɪɥɔɡɝɫ ɔ ɝɌɘɔɡ ɛɑɐɌɏɚɏɚɎ. Ȼɚ 

əɑɖɚɞɚɜɧɘ ɔɓ ɛɚɗɟɣɑəəɧɡɚɢɑəɚɖɛɜɚɎɑɐɬə ɔɡ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ. ȹɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɍɌɗɗɚɎ Ɏ 
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ɚɍɑɔɡ ɏɜɟɛɛɌɡ əɌɍɜɌɗɔ ɖɌɣɑɝɞɎɌ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɛɗɌəɌ. ȸɚɜɌɗɨəɚ-əɜɌɎɝɞɎɑəəɧɑ ɖɌɣɑɝɞɎɌ 

ɗɔɣəɚɝɞɔ ɛɜɑɛɚɐɌɎɌɞɑɗɫ, Ɏ ɣɌɝɞəɚɝɞɔ ð ɛɌɞɜɔɚɞɔɓɘ, Ɏɧɝɚɖɔɕ ɖɟɗɨɞɟɜəɧɕ ɟɜɚɎɑəɨ ð ɍɧɗɔ ɚɢɑəɑəɧ Ɏ ɚɍɑɔɡ 

ɏɜɟɛɛɌɡ ɜɑɝɛɚəɐɑəɞɚɎ ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ. ȾɌɖɔɑ ɝɎɚɕɝɞɎɌ ɗɔɣəɚɝɞɔ ɛɜɑɛɚɐɌɎɌɞɑɗɫ ɘɑɐɎɟɓɌ, ɖɌɖ 

ɛɜɔɎɑɜɒɑəəɚɝɞɨ ɓɐɚɜɚɎɚɘɟ ɚɍɜɌɓɟ ɒɔɓəɔ, ɞɚɗɑɜɌəɞəɚɑ ɚɞəɚɤɑəɔɑ ɖ ɗɪɐɫɘ Ɏɚɝɛɜɔəɫɞɧ 

ɜɑɝɛɚəɐɑəɞɌɘɔ ɚɍɑɔɡ ɏɜɟɛɛ ɖɜɌɕəɑ əɑɚɐəɚɓəɌɣəɚ ɔ ɞɌɖɒɑ əɑ ɛɚɗɟɣɔɗɔ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɔɡ ɚɢɑəɚɖ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɖɌɓɧɎɌɪɞ əɌ ɓəɌɣɔɞɑɗɨəɟɪəɑɚɢɑəɑəəɚɝɞɨ ɖɌɖ ɝɞɟɐɑəɞɌɘɔ, ɞɌɖ ɔ 

ɛɜɑɛɚɐɌɎɌɞɑɗɫɘɔ ɘɑɐɔɢɔəɝɖɔɡ ɎɟɓɚɎ ɖɌɣɑɝɞɎ ɗɔɣəɚɝɞɔ ɛɑɐɌɏɚɏɌ ɘɚɜɌɗɨəɚ-əɜɌɎɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

ɉɞɚ Ɏ ɚɣɑɜɑɐəɚɕ ɜɌɓ ɛɚɐɞɎɑɜɒɐɌɑɞ ɎɌɒəɚɝɞɨ ɛɜɑɐɛɜɔəɔɘɌɑɘɧɡ Ɏ ɚɍɥɑɝɞɎɑ ɘɑɜ ɛɚ ɟɗɟɣɤɑəɔɪ 

ɐɟɡɚɎəɚ-əɜɌɎɝɞɎɑəəɚɏɚ ɎɚɝɛɔɞɌəɔɫ ɘɚɗɚɐɬɒɔ ɔ ɟɖɌɓɧɎɌɑɞ əɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɟɐɑɗɫɞɨ ɓəɌɣɔɞɑɗɨəɚ 

ɍɚɗɨɤɑɑ, ɣɑɘ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɎəɔɘɌəɔɑ ɩɞɚɘɟ Ɏɚɛɜɚɝɟ Ɏ ɛɜɚɢɑɝɝɑ ɛɚɐɏɚɞɚɎɖɔ ɎɜɌɣɑɕ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɚɜɌɗɨəɚ-əɜɌɎɝɞɎɑəəɧɑ ɖɌɣɑɝɞɎɌ, ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɑ ɖɌɣɑɝɞɎɌ, ɗɔɣəɚɝɞɨ, 

ɎɚɝɛɔɞɌəɔɑ, ɛɜɑɛɚɐɌɎɌɞɑɗɨ ɘɑɐɔɢɔəɝɖɚɏɚ ɎɟɓɌ, ɝɞɟɐɑəɞ ɘɑɐɔɢɔəɝɖɚɏɚ ɎɟɓɌ, ɛɌɞɜɔɚɞɔɓɘ. 
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Resume: In the process of forming the personality of the educated person, the personality of the 

educator and teacher plays a huge role. The special importance of the role of the teacher's personality arises 

when it comes to the upbringing of the future doctor. The article examines the results of a questionnaire on the 

basic requirements for the personality of a medical school te acher. The survey was conducted among 

students 1 and 2 courses of medical school, as well as among teachers of medical schools and medical 

practitioners. The subjects were asked to quantitatively assess the significance of 20 personality traits of a 

moral,  ethical and professional nature for a medical university teacher. On the basis of the obtained personal 

data, conclusions were drawn about the degree of significance of various personality qualities of a medical 

school teacher for students and the teacher s themselves. For some of the estimates obtained, a comparative 

analysis was carried out. The highest number of points in both groups was gained by the professional features. 

The moral and ethical qualities of the teacher's personality, in particular - pat riotism, high cultural level - were 

significantly lower in both groups of respondents. Such personality traits of a teacher of a medical university, 

such as adherence to a healthy lifestyle, a tolerant attitude towards people, were perceived by the 

respond ents of both groups extremely ambiguously and also did not receive sufficiently high marks. The results 

of the study indicate a significant underestimation of both students and teachers of medical schools of the 

personal teacherõs qualities of a moral and ethical nature. This once again confirms the importance of 

measures taken in society to improve the spiritual and moral education of youth and indicates the need to 

pay much more attention than at present to this issue in the process of training doctors.  

Keywords:  moral quality, professional skills, personality, education, teacher of medical school, medical 

students, patriotism.  

 

ȬɖɞɟɌɗɨəɚɝɞɨ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ əɌɤɑɕ ɝɞɜɌəɑ ɛɜɚɔɝɡɚɐɫɞ əɑɛɜɚɝɞɧɑ ɛɚɗɔɞɔɣɑɝɖɔɑ ɔ 

ɩɖɚəɚɘɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ. Ȼɚɐɚɍəɧɑ ɔɓɘɑəɑəɔɫ ɎɝɑɏɐɌ ɛɜɔɎɚɐɫɞ ɖ ɫɎɗɑəɔɫɘ ɖɜɔɓɔɝɌ ɛɜɚɢɑɝɝɌ 

ɐɟɡɚɎəɚ-əɜɌɎɝɞɎɑəəɚɏɚ ɎɚɝɛɔɞɌəɔɫ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɝɌɘɧɑ ɞɫɒɬɗɧɑ ɛɑɜɔɚɐɧ ɩɞɚɏɚ ɖɜɔɓɔɝɌ 

ɚɝɞɌɗɔɝɨ Ɏ ɛɜɚɤɗɚɘ, ɔɓɘɑəɔɎɤɌɫɝɫ ɝɚɢɔɌɗɨəɌɫ ɝɔɞɟɌɢɔɫ ɞɜɑɍɟɑɞ ɚɞ ɚɍɥɑɝɞɎɌ ɔ ɏɚɝɟɐɌɜɝɞɎɌ ɟɐɑɗɑəɔɫ 

ɚɝɚɍɚɏɚ ɎəɔɘɌəɔɫ ɛɜɚɢɑɝɝɟ ɐɟɡɚɎəɚ-əɜɌɎɝɞɎɑəəɚɏɚ ɎɚɝɛɔɞɌəɔɫ ɘɚɗɚɐɬɒɔ [2]. 

21 ɘɌɫ 2020 ɏɚɐɌ Ȼɜɑɓɔɐɑəɞ ȼɀ ȮɗɌɐɔɘɔɜ Ȼɟɞɔə Ɏəɬɝ Ɏ ȯɚɝɟɐɌɜɝɞɎɑəəɟɪ Ȱɟɘɟ ɛɚɛɜɌɎɖɔ Ɏ ȳɌɖɚə 

çȺɍ ɚɍɜɌɓɚɎɌəɔɔ Ɏ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔè ɛɚ ɎɚɛɜɚɝɌɘ ɎɚɝɛɔɞɌəɔɫ ɚɍɟɣɌɪɥɔɡɝɫ. ȳɌɖɚəɚɛɜɚɑɖɞ 

ɛɜɑɐɗɌɏɌɑɞ ɘɑɡɌəɔɓɘ ɚɜɏɌəɔɓɌɢɔɔ ɎɚɝɛɔɞɌɞɑɗɨəɚɕ ɜɌɍɚɞɧ, Ɏɡɚɐɫɥɑɕ Ɏ ɝɚɝɞɌɎ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ 

ɛɜɚɏɜɌɘɘ. Ƚɘɧɝɗ ɛɜɑɐɗɌɏɌɑɘɧɡ ɛɚɛɜɌɎɚɖ Ɏ ɞɚɘ, ɣɞɚɍɧ ɟɖɜɑɛɔɞɨ, ɌɖɢɑəɞɔɜɚɎɌɞɨ ɎɚɝɛɔɞɌɞɑɗɨəɟɪ 

ɝɚɝɞɌɎɗɫɪɥɟɪ ɚɞɑɣɑɝɞɎɑəəɚɕ ɚɍɜɌɓɚɎɌɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ. 

Ȯ ɝɚɎɜɑɘɑəəɚɕ ɛɑɐɌɏɚɏɔɖɑ ɝɟɥɑɝɞɎɟɪɞ ɐɎɌ əɌɛɜɌɎɗɑəɔɫ əɜɌɎɝɞɎɑəəɚɏɚ ɎɚɝɛɔɞɌəɔɫ ɍɟɐɟɥɑɏɚ 

ɘɑɐɔɖɌ. ȽɚɏɗɌɝəɚ ɛɑɜɎɚɕ ɛɜɌɖɞɔɖɑ əɜɌɎɝɞɎɑəəɚɑ ɎɚɝɛɔɞɌəɔɑ ɎɜɌɣɌ ɎəɌɣɌɗɑ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɜɌɓɎɔɞɔɔ 

ɚɍɥɑɕ, ɟəɔɎɑɜɝɌɗɨəɚɕ əɜɌɎɝɞɎɑəəɚɕ ɖɟɗɨɞɟɜɧ ɗɔɣəɚɝɞɔ, ɖɚɞɚɜɌɫ ɞɚɗɨɖɚ ɛɚɞɚɘ ɛɚɗɟɣɌɑɞ əɌɐɝɞɜɚɕɖɟ Ɏ 

Ɏɔɐɑ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɘɚɐɟɗɫɢɔɔ. ȽɚɏɗɌɝəɚ Ɏɞɚɜɚɕ ɛɜɌɖɞɔɖɑ, əɜɌɎɝɞɎɑəəɚɑ ɎɚɝɛɔɞɌəɔɑ ɝ ɝɌɘɚɏɚ 

əɌɣɌɗɌ ɚɍɟɣɑəɔɫ ɝɣɔɞɌɑɞɝɫ əɑɚɞɦɑɘɗɑɘɚɕ ɝɚɝɞɌɎəɚɕ ɣɌɝɞɨɪ ɛɜɚɢɑɝɝɌ ɠɚɜɘɔɜɚɎɌəɔɫ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɖɟɗɨɞɟɜɧ ɝɛɑɢɔɌɗɔɝɞɌ[3, 9]. ȼɑɌɗɔɓɌɢɔɫ ɏɟɘɌəɔɞɌɜəɚɏɚ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ 

ɛɚɐɡɚɐɚɎ Ɏ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɘ ɚɍɜɌɓɚɎɌəɔɔ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ əɌ əɚɜɘɌɞɔɎəɚ-

ɛɜɌɎɚɎɚɘ ɟɜɚɎəɑ, ɣɞɚ ɚɞɜɌɒɑəɚ Ɏ ɝɚɐɑɜɒɌəɔɔ ɀȯȺȽ ȮȺ ɞɜɑɞɨɑɏɚ ɛɚɖɚɗɑəɔɫ. ȾɌɖ, Ɏ əɚɎɚɕ ɜɑɐɌɖɢɔɔ 

ɀȯȺȽ ȮȺ ɛɚ ɝɛɑɢɔɌɗɨəɚɝɞɔ ɗɑɣɑɍəɚɑ ɐɑɗɚ, ɟɞɎɑɜɒɐɬəəɚɕ 20.08.2020 ɏ., ɛɑɜɎɚɕ 

ɚɍɥɑɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɖɚɘɛɑɞɑəɢɔɑɕ (ȺȻȶ) ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ ɝɛɚɝɚɍəɚɝɞɨ ɜɑɌɗɔɓɚɎɧɎɌɞɨ 

ɘɚɜɌɗɨəɧɑ ɔ ɛɜɌɎɚɎɧɑ, ɝɚɢɔɌɗɨəɧɑ əɚɜɘɧ, ɩɞɔɣɑɝɖɔɑ ɔ ɐɑɚəɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔəɢɔɛɧ Ɏ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ[12]. 

Ȯ ɛɜɚɢɑɝɝɑ ɟɝɎɚɑəɔɫ ɍɟɐɟɥɔɘ ɎɜɌɣɚɘ ɩɞɔɡ əɚɜɘ ɔ ɛɜɔəɢɔɛɚɎ ɚɏɜɚɘəɟɪ ɜɚɗɨ ɔɏɜɌɑɞ ɗɔɣəɚɝɞɨ 

ɎɚɝɛɔɞɌɞɑɗɫ, ɛɑɐɌɏɚɏɌ [6, 7, 11]. ȿɣɔɞɧɎɌɫ ɞɚ, ɣɞɚ əɜɌɎɝɞɎɑəəɚɑ ɎɚɝɛɔɞɌəɔɑ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɞɜɌɖɞɟɑɞɝɫ 

əɑɜɌɓɜɧɎəɚ ɝ ɎɚɝɛɔɞɌəɔɑɘ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘ ɔ ɐɚɗɒəɚ ɛɜɚɎɚɐɔɞɨɝɫ əɑ ɞɚɗɨɖɚ Ɏ 
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ɟɓɖɚɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ, ɘɑɐɔɢɔəɝɖɚɕ ɝɠɑɜɑ, ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɓɌ ɠɚɜɘɔɜɚɎɌəɔɫ ɌɐɑɖɎɌɞəɚɕ ɗɔɣəɚɝɞɔ 

ɘɚɗɚɐɚɏɚ ɎɜɌɣɌ ɗɚɒɔɞɝɫ əɌ ɛɜɑɛɚɐɌɎɌɞɑɗɑɕ Ɏɝɑɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ ɔ ɐɔɝɢɔɛɗɔə, ɚɝɎɌɔɎɌɑɘɧɡ Ɏ 

ɘɑɐɎɟɓɌɡ [5, 8, 10]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɘɧ ɛɜɑɐɛɜɔəɫɗɔ ɛɚɛɧɞɖɟ ɝɚɝɞɌɎɔɞɨ ɚɛɜɑɐɑɗɬəəɟɪ ɤɖɌɗɟ 

ɔɗɔ ɜɑɕɞɔəɏ ɚɒɔɐɌəɔɕ ɔ ɞɜɑɍɚɎɌəɔɕ, ɛɜɑɐɦɫɎɗɫɑɘɧɡ ɖ ɝɚɎɜɑɘɑəəɚɘɟ ɛɜɑɛɚɐɌɎɌɞɑɗɪ ɘɑɐɎɟɓɌ ɖɌɖ 

ɝɞɟɐɑəɞɌɘɔ, ɞɌɖ ɔ ɝɌɘɔɘɔ ɛɜɑɛɚɐɌɎɌɞɑɗɫɘɔ ɔ ɟɒɑ ɝɚɝɞɚɫɎɤɔɘɔɝɫ ɎɜɌɣɌɘɔ, ɚɢɑəɔɞɨɩɞɔ ɚɒɔɐɌəɔɫ, Ɍ 

ɞɌɖɒɑ ɚɢɑəɔɞɨɝɞɑɛɑəɨ ɎɚɝɞɜɑɍɚɎɌəəɚɝɞɔɎ ɔɝɝɗɑɐɟɑɘɧɡ ɝɚɢɔɌɗɨəɧɡ ɝɞɜɌɞɌɡɖɌɣɑɝɞɎ ɘɚɜɌɗɨəɚ-

əɜɌɎɝɞɎɑəəɚɏɚ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɛɗɌəɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 2 ɏɜɟɛɛɧ ɜɑɝɛɚəɐɑəɞɚɎ: ɏɜɟɛɛɌ ɔɓ 50 

ɝɞɟɐɑəɞɚɎ 1 ɔ 2 ɖɟɜɝɚɎ ɘɑɐɔɢɔəɝɖɔɡ ɎɟɓɚɎ ɔ ɏɜɟɛɛɌ ɔɓ 55 ɛɜɑɛɚɐɌɎɌɞɑɗɑɕ ɘɑɐɔɢɔəɝɖɔɡ ɎɟɓɚɎ ɔ 

ɛɜɌɖɞɔɖɟɪɥɔɡ ɎɜɌɣɑɕ. ȬəɖɑɞɔɜɚɎɌəɔɑ ɝɞɟɐɑəɞɚɎ ɞɚɗɨɖɚ əɌɣɌɗɨəɧɡ ɖɟɜɝɚɎ ɎɟɓɌ ɛɜɑɝɗɑɐɚɎɌɗɚ ɢɑɗɨ 

ɎɧɫɎɔɞɨ ɔɘɑəəɚ ɚɒɔɐɌəɔɫ, Ɍ əɑ ɟɝɞɚɫɎɤɔɑɝɫɟɒɑ ɘəɑəɔɫ ɜɑɝɛɚəɐɑəɞɚɎ [1].  

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ Ɏɔɐɑ Ɍəɚəɔɘəɚɏɚ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɌəɖɑɞɔɜɚɎɌəɔɫ ɝɜɑɐɝɞɎɌɘɔ 

ɝɑɜɎɔɝɌ Google Forms. ȴɝɛɧɞɟɑɘɧɘ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɐɌɞɨ ɝɟɍɦɑɖɞɔɎəɟɪ ɚɢɑəɖɟ 

ɎɚɝɞɜɑɍɚɎɌəəɚɝɞɔɜɫɐɌ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɔ ɘɚɜɌɗɨəɚ-əɜɌɎɝɞɎɑəəɧɡ ɖɌɣɑɝɞɎ ɛɑɐɌɏɚɏɌ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɎɟɓɌ, ɎɧɝɞɜɚɔɎ ɝɎɚɑɏɚ ɜɚɐɌ ɜɑɕɞɔəɏɚɎɟɪ ɤɖɌɗɟ. Ȼɚ ɖɌɒɐɚɘɟ ɔɓɛɜɑɐɗɌɏɌɑɘɧɡɖɌɣɑɝɞɎ ɜɑɝɛɚəɐɑəɞɌɘ 

ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ ɎɧɝɞɌɎɔɞɨ əɑɓɌɎɔɝɔɘɟɪ ɍɌɗɗɨəɟɪ ɚɢɑəɖɟ ɚɞ 1 (ɘɔəɔɘɌɗɨəɚ) ɐɚ 10 (ɘɌɖɝɔɘɌɗɨəɚ) 

ɍɌɗɗɚɎ. Ȯɝɑɏɚ ɖ ɚɢɑəɖɑ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ 20 ɛɚɓɔɢɔɕ(ɞɌɍɗ. 1). 

 
ȾɌɍɗɔɢɌ 1.Ƚɚ Ɏɜɑɘɑəəɧɕ ɛɜɑɛɚɐɌɎɌɞɑɗɨ ɘɑɐɔɢɔəɝɖɚɏɚ ɎɟɓɌ ɐɚɗɒɑə: 

1.  ȳɌəɔɘɌɞɨɝɫ ɛɜɌɖɞɔɣɑɝɖɚɕ əɌɟɣəɚɕ ɔɗɔ ɘɑɐɔɢɔəɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɨɪ, ɍɧɞɨ ɛɜɌɖɞɔɖɟɪɥɔɘ ɔɝɝɗɑɐɚɎɌɞɑɗɑɘ 

ɔɗɔ ɎɜɌɣɚɘ. 

2.  ȭɧɞɨ ɛɌɞɜɔɚɞɚɘ ɝɎɚɑɕ ɝɞɜɌəɧ, ɓəɌɞɨ ɑɑ ɔɝɞɚɜɔɪ.  

3.  ȿɎɑɜɑəəɚ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ ɝɎɚɑɕ ɝɠɑɜɑ ɐɑɫɞɑɗɨəɚɝɞɔ, ɎɗɌɐɑɞɨ ɝɚɎɜɑɘɑəəɚɕ ɔəɠɚɜɘɌɢɔɑɕ ɛɚ 

ɛɜɑɛɚɐɌɎɌɑɘɚɘɟ ɛɜɑɐɘɑɞɟ.  

4.  ȭɧɞɨ ɏɟɘɌəɔɝɞɚɘ. ȽɣɔɞɌɞɨ ɒɔɓəɨ ɣɑɗɚɎɑɖɌ Ɏɧɝɤɑɕ ɢɑəəɚɝɞɨɪ. 

5.  ȿɘɑɞɨ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɎɌɞɨ ɓəɌəɔɫ ɝɞɟɐɑəɞɚɎ, ɔɝɛɚɗɨɓɟɫ ɝɚɎɜɑɘɑəəɧɑ ɠɚɜɘɧ ɔ ɘɑɞɚɐɧ ɖɚəɞɜɚɗɫ ɓəɌəɔɕ. 

6.  ȭɧɞɨ ɖɚɘɛɑɞɑəɞəɧɘ Ɏ ɎɚɛɜɚɝɌɡ ɍɔɚɘɑɐɔɢɔəɝɖɚɕ ɩɞɔɖɔ, ɐɑɚəɞɚɗɚɏɔɔ, ɓəɌɞɨ ɚɝəɚɎəɧɑ ɩɞɔɣɑɝɖɔɑ ɛɜɚɍɗɑɘɧ 

ɝɚɎɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɧ. 

7.  ȮɗɌɐɑɞɨ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘ ɎɜɌɣɑɍəɧɘ ɫɓɧɖɚɘ, ɘɑɐɔɢɔəɝɖɚɕ ɞɑɜɘɔəɚɗɚɏɔɑɕ. 

8.  ȻɜɔɐɑɜɒɔɎɌɞɨɝɫ ɝɌɘ ɔ ɛɜɚɛɌɏɌəɐɔɜɚɎɌɞɨ ɓɐɚɜɚɎɧɕ ɚɍɜɌɓ ɒɔɓəɔ. 

9.  ȴɘɑɞɨ Ɏɧɝɚɖɔɑ ɘɚɜɌɗɨəɧɑ ɔ əɜɌɎɝɞɎɑəəɧɑ ɖɌɣɑɝɞɎɌ. 

10.  Ȱɚɝɞɟɛəɚ, ɫɝəɚ, ɎɧɜɌɓɔɞɑɗɨəɚ, ɟɍɑɐɔɞɑɗɨəɚ ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɔɓɗɌɏɌɞɨ ɟɣɑɍəɧɕ ɘɌɞɑɜɔɌɗ. 

11.  ȰɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɞɎɚɜɣɑɝɖɚɑ ɚɞəɚɤɑəɔɑ ɖ ɓɌəɫɞɔɪ. 

12.  ȳəɌɞɨ ɎɚɓɜɌɝɞəɟɪ ɛɝɔɡɚɗɚɏɔɪ ɔ, ɎɓɌɔɘɚɐɑɕɝɞɎɟɫ ɝɚ ɝɞɟɐɑəɞɌɘɔ, ɑɑ ɟɣɔɞɧɎɌɞɨ. 

13.  ȭɧɞɨ ɖɟɗɨɞɟɜəɧɘ ɣɑɗɚɎɑɖɚɘ, ɜɌɝɤɔɜɫɞɨ ɝɎɚɕ ɖɜɟɏɚɓɚɜ, ɗɪɍɔɞɨ ɗɔɞɑɜɌɞɟɜɟ ɔ ɔɝɖɟɝɝɞɎɚ 

14.  ȽɔɝɞɑɘɌɞɔɣɑɝɖɔ ɔ ɛɗɌəɚɘɑɜəɚ ɛɚɎɧɤɌɞɨ ɝɎɚɕ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɕɛɑɐɌɏɚɏɔɣɑɝɖɔɕ ɟɜɚɎɑəɨ. 

15.  ȭɧɞɨ ɞɜɑɍɚɎɌɞɑɗɨəɧɘ. ɉɞɚ ɎɌɒəɚɑ ɟɝɗɚɎɔɑ ɑɏɚ ɟɝɛɑɤəɚɕ ɜɌɍɚɞɧ.  

16.  ȺɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ ɝɚɎɜɑɘɑəəɚɘ ɝɚɝɞɚɫəɔɔ ɘɑɐɔɢɔəɝɖɚɕ əɌɟɖɔ,ɛɜɌɖɞɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ. 

17.  ȴɝɛɚɗɨɓɚɎɌɞɨ ɓəɌəɔɫ Ɏ ɝɎɚɑɕ ɛɜɑɐɘɑɞəɚɕ ɚɍɗɌɝɞɔ ɐɗɫ ɎɚɝɛɔɞɌəɔɫ ɎɜɌɣɌ ɖɌɖ ɛɜɚɠɑɝɝɔɚəɌɗɌ. 

18.  ȿɘɑɞɨ ɐɚɖɌɓɌɞɨ ɝɞɟɐɑəɞɌɘ əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɎɚɑɕ ɐɔɝɢɔɛɗɔəɧ ɐɗɫ ɛɚɗəɚɢɑəəɚɏɚ ɠɚɜɘɔɜɚɎɌəɔɫ ɎɜɌɣɑɍəɧɡ 

ɖɚɘɛɑɞɑəɢɔɕ. 

19.  ȰɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɞɚɗɑɜɌəɞəɚɑ ɚɞəɚɤɑəɔɑ ɖ ɚɖɜɟɒɌɪɥɔɘ. 

20.  ȳəɌɞɨ ɚɝəɚɎəɧɑ ɞɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ ɘɑɐɔɢɔəɝɖɚɕ əɌɟɖɔ, ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɌəəɧɑ ɝɚɎɜɑɘɑəəɧɡ əɌɟɣəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɛɜɚɢɑɝɝɑ ɛɜɑɛɚɐɌɎɌəɔɫ ɝɎɚɑɕ ɐɔɝɢɔɛɗɔəɧ.  

 

Ȯ ɐɌəəɚɕ ɞɌɍɗɔɢɑ Ɏɚɛɜɚɝɧ 2,4,9,13 ɔ 19 ɘɚɒəɚ ɚɞəɑɝɞɔ ɖ ɛɚəɫɞɔɫɘ ɐɟɡɚɎəɚ-əɜɌɎɝɞɎɑəəɚɏɚ ɛɗɌəɌ, 

Ɏɚɛɜɚɝɧ 6,8,11,12 ɔ 15 Ɏ ɍɚɗɨɤɑɕ ɔɗɔ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ɝɚɐɑɜɒɌɗɔ Ɏ ɝɑɍɑ ɚɍɌ ɎɔɐɌ ɖɌɣɑɝɞɎ, ɚɝɞɌɗɨəɧɑ 

10 ɛɚɓɔɢɔɕ ɘɚɒəɚ ɚɞəɑɝɞɔ ɖ ɖɌɣɑɝɞɎɌɘ ɣɔɝɞɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘ. 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɌəɖɑɞɔɜɚɎɌəɔɫ Ɏɧɣɔɝɗɫɗɝɫ ɝɜɑɐəɑɎɓɎɑɤɑəəɧɕ ɜɑɕɞɔəɏ ɖɌɒɐɚɏɚ ɖɌɣɑɝɞɎɌ, 

ɜɌɝɝɘɌɞɜɔɎɌɗɝɫ ɡɌɜɌɖɞɑɜ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɚɢɑəɚɖ Ɏəɟɞɜɔ ɛɚɓɔɢɔɕ.ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ 

ɜɑɓɟɗɨɞɌɞɚɎ ɌəɖɑɞɔɜɚɎɌəɔɫ ɛɜɚɎɑɐɑəɌ ɛɜɚɏɜɌɘɘəɧɘɔ ɝɜɑɐɝɞɎɌɘɔ MS Office  Excel 2016. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȯ ɏɜɟɛɛɑ ɝɞɟɐɑəɞɚɎ ɜɑɓɟɗɨɞɌɞɧ ɌəɖɑɞɔɜɚɎɌəɔɫ ɜɌɝɛɜɑɐɑɗɔɗɔɝɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ (ɜɔɝ.1):  
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ȼɔɝɟəɚɖ 1.ȷɑɛɑɝɞɖɚɎɌɫ ɐɔɌɏɜɌɘɘɌ ɚɢɑəɖɔɎɚɝɞɜɑɍɚɎɌəəɚɝɞɔ ɖɌɣɑɝɞɎ ɝɚɎɜɑɘɑəəɚɏɚ ɛɜɑɛɚɐɌɎɌɞɑɗɫ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɎɟɓɌ Ɏ ɏɜɟɛɛɑ ɝɞɟɐɑəɞɚɎ. 

 

ȹɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɍɌɗɗɚɎ (9,62) əɌɍɜɌɗɚ ɞɜɑɍɚɎɌəɔɑ çɟɎɑɜɑəəɚ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ ɝɎɚɑɕ 

ɝɠɑɜɑ ɐɑɫɞɑɗɨəɚɝɞɔ, ɎɗɌɐɑɞɨ ɝɚɎɜɑɘɑəəɚɕ ɔəɠɚɜɘɌɢɔɑɕ ɛɚ ɛɜɑɛɚɐɌɎɌɑɘɚɘɟ ɛɜɑɐɘɑɞɟè. ȽɚɎɝɑɘ 

əɑɘəɚɏɚ ɚɞ ɐɌəəɚɏɚ ɖɌɣɑɝɞɎɌ ɚɞɝɞɌɗɔ ɞɜɑɍɚɎɌəɔɫ çɟɘɑɞɨ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɎɌɞɨ ɓəɌəɔɫ ɝɞɟɐɑəɞɚɎ, 

ɔɝɛɚɗɨɓɟɫ ɝɚɎɜɑɘɑəəɧɑ ɠɚɜɘɧ ɔ ɘɑɞɚɐɧ ɖɚəɞɜɚɗɫ ɓəɌəɔɕè (9,52 ɍɌɗɗɌ); çɐɚɝɞɟɛəɚ, ɫɝəɚ, ɎɧɜɌɓɔɞɑɗɨəɚ, 

ɟɍɑɐɔɞɑɗɨəɚ ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɔɓɗɌɏɌɞɨ ɟɣɑɍəɧɕ ɘɌɞɑɜɔɌɗè (9,50 ɍɌɗɗɚɎ) ɔ çɔɝɛɚɗɨɓɚɎɌɞɨ ɓəɌəɔɫ Ɏ 

ɝɎɚɑɕ ɛɜɑɐɘɑɞəɚɕ ɚɍɗɌɝɞɔ ɐɗɫ ɎɚɝɛɔɞɌəɔɫ ɎɜɌɣɌ ɖɌɖ ɛɜɚɠɑɝɝɔɚəɌɗɌè (9,44 ɍɌɗɗɌ). ȾɌɖɔɑ ɚɞɎɑɞɧ Ɏ 

ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɍɧɗɔ ɚɒɔɐɌɑɘɧ, ɞɌɖ ɖɌɖ əɑɚɐəɚɖɜɌɞəɚ ɛɚɐɞɎɑɜɒɐɌɗɔɝɨ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɐɜɟɏɔɡ 

ɌɎɞɚɜɚɎ [4,6]. ȹɑɚɍɡɚɐɔɘɚ ɓɌɘɑɞɔɞɨ, ɣɞɚ Ɏɝɑ ɩɞɔ ɖɌɣɑɝɞɎɌ, ɐɑɕɝɞɎɔɞɑɗɨəɚ ɎɌɒəɧɑ ɔ əɑɚɍɡɚɐɔɘɧɑ, 

ɚɞəɚɝɫɞɝɫ ɖ ɖɜɔɞɑɜɔɫɘ ɝɟɏɟɍɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘ. Ⱦɑəɐɑəɢɔɫ ɚɞɐɌɎɌɞɨ ɛɜɑɐɛɚɣɞɑəɔɑ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘ, ɝɛɑɢɔɌɗɨəɧɘ ɖɌɣɑɝɞɎɌɘ ɛɑɐɌɏɚɏɌ, ɔ ɟɒɑ Ɏɚ Ɏɞɚɜɟɪ ɚɣɑɜɑɐɨ ð ɖɌɣɑɝɞɎɌɘ 

ɘɚɜɌɗɨəɚ-əɜɌɎɝɞɎɑəəɧɘ ɎɔɐəɌ ɔ Ɏ ɞɚɘ, ɣɞɚ əɌɔɘɑəɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɍɌɗɗɚɎ ɛɚɗɟɣɔɗɚɞɌɖɚɑ ɘɚɜɌɗɨəɚ-

əɜɌɎɝɞɎɑəəɚɑ ɖɌɣɑɝɞɎɚ, ɖɌɖ əɑɚɍɡɚɐɔɘɚɝɞɨɍɧɞɨ ɛɌɞɜɔɚɞɚɘ ɝɎɚɑɕ ɝɞɜɌəɧ, ɓəɌɞɨ ɑɑ ɔɝɞɚɜɔɪ (5,66 ɍɌɗɗɚɎ 

ɔɓ 10). Ƀɟɞɨ ɍɚɗɨɤɑ ɜɑɕɞɔəɏ ɟ ɝɎɚɕɝɞɎ ɛɜɔɐɑɜɒɔɎɌɞɨɝɫ ɔ ɛɜɚɛɌɏɌəɐɔɜɚɎɌɞɨ ɓɐɚɜɚɎɧɕ ɚɍɜɌɓ ɒɔɓəɔ (6,46 

ɍɌɗɗɚɎ), ɔ ɍɧɞɨ ɖɟɗɨɞɟɜəɧɘ ɣɑɗɚɎɑɖɚɘ, ɜɌɝɤɔɜɫɞɨ ɝɎɚɕ ɖɜɟɏɚɓɚɜ, ɗɪɍɔɞɨ ɗɔɞɑɜɌɞɟɜɟ ɔ ɔɝɖɟɝɝɞɎɚ (7,42 

ɍɌɗɗɌ). ɉɞɌ ɞɑəɐɑəɢɔɫ ɎɔɐəɌ ɛɜɔ ɚɢɑəɖɑ ɛɜɌɖɞɔɣɑɝɖɔ ɖɌɒɐɚɏɚ ɔɓ ɛɜɑɐɗɚɒɑəəɧɡ ɎɚɛɜɚɝɚɎ ð 

əɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɍɌɗɗɚɎ əɌɍɜɌɗɔ ɖɌɣɑɝɞɎɌ ɛɜɑɛɚɐɌɎɌɞɑɗɫ, ɖɚɞɚɜɧɑ ɘɚɒəɚ ɚɞəɑɝɞɔ ɖ ɖɌɣɑɝɞɎɌɘ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘ. ȴɝɖɗɪɣɑəɔɑ ɝɚɝɞɌɎɔɗɔ ɞɚɗɨɖɚ ɚɖɌɓɌɎɤɔɑɝɫ Ɏ ɝɑɜɑɐɔəɑ ɜɑɕɞɔəɏɌ ɞɜɑɍɚɎɌəɔɫ 

çɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɞɚɗɑɜɌəɞəɚɑ ɚɞəɚɤɑəɔɑ ɖ ɚɖɜɟɒɌɪɥɔɘè, ɝ 8,34 ɍɌɗɗɚɎ ɔ çɍɧɞɨ ɏɟɘɌəɔɝɞɚɘ, ɝɣɔɞɌɞɨ 

ɒɔɓəɨ ɣɑɗɚɎɑɖɌ Ɏɧɝɤɑɕ ɢɑəəɚɝɞɨɪè, əɌɍɜɌɎɤɑɑ ɔ ɞɚɏɚ ɘɑəɨɤɑ, Ɏɝɑɏɚ 8,06 ɍɌɗɗɚɎ.Ȼɚɐɚɍəɚɑ 

ɛɜɑəɑɍɜɑɒɑəɔɑ ɓəɌɣɔɘɚɝɞɨɪ ɟɞɎɑɜɒɐɑəɔɫ ɒɔɓəɔ ɖɌɖ Ɍɖɝɔɚɗɚɏɔɣɑɝɖɚɕ Ɏɑɜɤɔəɧ, ɌɏɟɘɌəɔɓɘɌ - ɖɌɖ 

ɎɌɒəɑɕɤɑɏɚ ɖɚɘɛɚəɑəɞɌ ɗɔɣəɚɝɞɔ ɎɜɌɣɌ əɑ ɘɚɒɑɞ əɑ ɞɜɑɎɚɒɔɞɨ. 

Ȯ ɝɑɜɑɐɔəɑ ɝɛɔɝɖɌ ɛɜɑɐɛɚɣɞɑəɔɕ Ɏ ɏɜɟɛɛɑ ɝɞɟɐɑəɞɚɎ ɚɖɌɓɌɗɔɝɨ ɞɌɖɒɑ ɞɌɖɔɑ ɖɌɣɑɝɞɎɌ, ɖɌɖ 

ɓəɌəɔɑ ɚɝəɚɎəɧɡ ɞɑəɐɑəɢɔɕ ɜɌɓɎɔɞɔɫ ɘɑɐɔɢɔəɝɖɚɕ əɌɟɖɔ (8,70 ɍɌɗɗɚɎ), ɖɚɘɛɑɞɑəɞəɚɝɞɨ Ɏ ɎɚɛɜɚɝɌɡ 

ɍɔɚɘɑɐɔɢɔəɝɖɚɕ ɩɞɔɖɔ, ɐɑɚəɞɚɗɚɏɔɔ (8,58 ɍɌɗɗɚɎ) ɔ ɟɘɑəɔɑ ɐɚɖɌɓɌɞɨ ɝɞɟɐɑəɞɌɘ əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɎɚɑɕ 

ɐɔɝɢɔɛɗɔəɧ ɐɗɫ ɛɚɗəɚɢɑəəɚɏɚ ɠɚɜɘɔɜɚɎɌəɔɫ ɎɜɌɣɑɍəɧɡ ɖɚɘɛɑɞɑəɢɔɕ (8,40 ɍɌɗɗɚɎ). 

ȴəɞɑɜɑɝəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɜɚɝɘɌɞɜɔɎɌɪɞɝɫ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɐəɚɜɚɐəɚɝɞɔ, 

ɖɚəɝɚɗɔɐɔɜɚɎɌəəɚɝɞɔ ɚɞɎɑɞɚɎ ɏɜɟɛɛɧ ɜɑɝɛɚəɐɑəɞɚɎ ɛɜɔɚɢɑəɔɎɌəɔɔ ɎɌɒəɚɝɞɔ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɖɌɣɑɝɞɎɌ. 

ȾɌɖ, ɛɜɔ ɛɜɔɝɎɚɑəɔɔ ɜɑɕɞɔəɏɌ ɞɌɖɚɘɟ ɖɌɣɑɝɞɎɟ, ɖɌɖ ɛɜɔɎɑɜɒɑəəɚɝɞɨ ɓɐɚɜɚɎɚɘɟ ɚɍɜɌɓɟ ɒɔɓəɔ, ɚɢɑəɖɔ 

ɖɚɗɑɍɌɗɔɝɨ Ɏ ɜɌɘɖɌɡ Ɏɝɑɏɚ Ɏɚɓɘɚɒəɚɏɚ ɐɔɌɛɌɓɚəɌ - ɚɞ 1 ɍɌɗɗɌ ɐɚ 10. Ȱɔɝɛɑɜɝɔɫ ɛɜɔɓəɌɖɌ ɝɚɝɞɌɎɔɗɌ 

8,04. Ȼɚɡɚɒɔɑ ɖɚɗɑɍɌəɔɫ Ɏ ɚɢɑəɖɑ əɌɍɗɪɐɌɗɔɝɨ ɞɌɖɒɑ ɛɜɔ ɚɞɎɑɞɑ əɌ Ɏɚɛɜɚɝ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɍɧɞɨ 

ɛɌɞɜɔɚɞɚɘ ɝɎɚɑɕ ɝɞɜɌəɧ (ɞɌɖɒɑ ɚɞ 1 ɐɚ 10 ɍɌɗɗɚɎ, ɐɔɝɛɑɜɝɔɫ 7,30). Ƀɟɞɨ ɘɑəɨɤɑ ɜɌɓəɚɏɗɌɝɔɕ 

əɌɍɗɪɐɌɗɚɝɨ ɛɜɔ ɜɑɤɑəɔɔ ɜɑɝɛɚəɐɑəɞɌɘɔ ɎɚɛɜɚɝɚɎ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɛɜɑɛɚɐɌɎɌɞɑɗɪ ɘɑɐɎɟɓɌ ɍɧɞɨ 

ɏɟɘɌəɔɝɞɚɘ,ɝɣɔɞɌɞɨ ɒɔɓəɨ ɣɑɗɚɎɑɖɌ Ɏɧɝɤɑɕ ɢɑəəɚɝɞɨɪ, ɍɧɞɨ ɖɟɗɨɞɟɜəɧɘ ɣɑɗɚɎɑɖɚɘ, ɜɌɝɤɔɜɫɞɨ ɝɎɚɕ 

ɖɜɟɏɚɓɚɜ, ɗɪɍɔɞɨ ɗɔɞɑɜɌɞɟɜɟ ɔ ɔɝɖɟɝɝɞɎɚ ɔ ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɞɚɗɑɜɌəɞəɚɑ ɚɞəɚɤɑəɔɑ ɖ ɚɖɜɟɒɌɪɥɔɘ. 

Ȼɜɔ ɚɢɑəɖɑ ɩɞɔɡ ɞɜɑɍɚɎɌəɔɕ ɛɜɔɝɎɌɔɎɌɑɘɧɑ ɍɌɗɗɧ ɖɚɗɑɍɌɗɔɝɨ ɚɞ 2 ɐɚ 10, ɐɔɝɛɑɜɝɔɫ ɝɚɝɞɌɎɗɫɗɌ 4,89, 

4,88 ɔ 3,58 ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȹɌɔɘɑəɨɤɔɑ ɝɚɘəɑəɔɫ Ɏ ɏɜɟɛɛɑ ɜɑɝɛɚəɐɑəɞɚɎ-ɝɞɟɐɑəɞɚɎ ɎɧɓɎɌɗɔ ɚɞɎɑɞɧ əɌ 

Ɏɚɛɜɚɝɧ ɚ ɣɔɝɞɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɖɌɣɑɝɞɎɌɡ - əɑɚɍɡɚɐɔɘɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌɞɨ ɓəɌəɔɫ Ɏ ɝɎɚɑɕ 

ɛɜɑɐɘɑɞəɚɕ ɚɍɗɌɝɞɔ ɐɗɫ ɎɚɝɛɔɞɌəɔɫ ɎɜɌɣɌ ɖɌɖ ɛɜɚɠɑɝɝɔɚəɌɗɌ;ɟɎɑɜɑəəɚ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ ɝɎɚɑɕ 

ɝɠɑɜɑ ɐɑɫɞɑɗɨəɚɝɞɔ, ɎɗɌɐɑɞɨ ɝɚɎɜɑɘɑəəɚɕ ɔəɠɚɜɘɌɢɔɑɕ ɛɚ ɛɜɑɛɚɐɌɎɌɑɘɚɘɟ ɛɜɑɐɘɑɞɟ; ɐɚɝɞɟɛəɚ, 

ɫɝəɚ, ɎɧɜɌɓɔɞɑɗɨəɚ, ɟɍɑɐɔɞɑɗɨəɚ ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɔɓɗɌɏɌɞɨ ɟɣɑɍəɧɕ ɘɌɞɑɜɔɌɗ ɔ ɟɘɑɞɨ ɚɍɦɑɖɞɔɎəɚ 

ɚɢɑəɔɎɌɞɨ ɓəɌəɔɫ ɝɞɟɐɑəɞɚɎ, ɔɝɛɚɗɨɓɟɫ ɝɚɎɜɑɘɑəəɧɑ ɠɚɜɘɧ ɔ ɘɑɞɚɐɧ ɖɚəɞɜɚɗɫ ɓəɌəɔɕ. ȺɢɑəɖɌ ɩɞɔɡ 

ɖɌɣɑɝɞɎ ɖɚɗɑɍɌɗɌɝɨ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 7 ɐɚ 10 ɍɌɗɗɚɎ, ɔ ɐɔɝɛɑɜɝɔɫ ɍɧɗɌ ɚɣɑəɨ ɘɌɗɌ ð0,84, 0,83, 0,81 ɔ 0,68 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 
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Ȼɜɔ ɚɢɑəɖɑ Ɍɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɚɞɎɑɞɚɎ ɎɧɫɎɗɑəɚ, ɣɞɚ əɌɔɍɚɗɨɤɔɕ ɖɚɩɠɠɔɢɔɑəɞ Ɍɝɔɘɘɑɞɜɔɔ 

(3,20) ɎɧɫɎɗɑə ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɜɑɝɛɚəɐɑəɞɌɘɔ ɓəɌɣɔɘɚɝɞɔ ɞɜɑɍɚɎɌəɔɫ çɟɎɑɜɑəəɚ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ 

ɝɎɚɑɕ ɝɠɑɜɑ ɐɑɫɞɑɗɨəɚɝɞɔ, ɎɗɌɐɑɞɨ ɝɚɎɜɑɘɑəəɚɕ ɔəɠɚɜɘɌɢɔɑɕ ɛɚ ɛɜɑɛɚɐɌɎɌɑɘɚɘɟ ɛɜɑɐɘɑɞɟè, 

ɛɚɗɟɣɔɎɤɑɏɚ əɌɔɎɧɝɤɔɕ ɜɑɕɞɔəɏ. ȭɚɗɨɤɔəɝɞɎɚ ɜɑɝɛɚəɐɑəɞɚɎ ɝɖɗɚəɫɗɚɝɨ Ɏ ɝɞɚɜɚəɟ əɌɔɎɧɝɤɑɕ ɚɢɑəɖɔ. 

ȹɌɔɘɑəɨɤɔɕ ɖɚɩɠɠɔɢɔɑəɞ Ɍɝɔɘɘɑɞɜɔɔ, ɛɚɣɞɔ ɍɗɔɓɖɔɕ ɖ əɟɗɪ (0,11) əɌɍɗɪɐɌɗɝɫ ɛɜɔ ɚɢɑəɖɑ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɍɧɞɨ ɛɌɞɜɔɚɞɚɘ ɝɎɚɑɕ ɝɞɜɌəɧ, ɓəɌɞɨ ɑɑ ɔɝɞɚɜɔɪ. ɉɞɚ ɚɓəɌɣɌɑɞ, ɣɞɚ ɘəɑəɔɫ 

ɜɑɝɛɚəɐɑəɞɚɎ Ɏ ɩɞɚɘ Ɏɚɛɜɚɝɑ ɜɌɝɛɜɑɐɑɗɔɗɔɝɨ ɛɜɌɖɞɔɣɑɝɖɔ ɜɌɎəɚɘɑɜəɚ, ɚɐɔəɌɖɚɎɚɑ ɔɡ ɖɚɗɔɣɑɝɞɎɚ 

ɝɣɔɞɌɗɚ ɐɌəəɧɕ ɛɜɔɓəɌɖ ɖɌɖ ɐɚɝɞɌɞɚɣəɚ ɎɌɒəɧɘ, ɞɌɖ ɔ əɑɌɖɞɟɌɗɨəɧɘ. ɉɞɚɞ ɠɌɖɞ, əɌɜɫɐɟ ɝ Ɏɧɝɚɖɔɘ 

ɖɚɩɠɠɔɢɔɑəɞɚɘ ɐɔɝɛɑɜɝɔɔ (7,30) ɘɚɒɑɞ ɏɚɎɚɜɔɞɨ ɚ əɑɟɝɞɚɫɎɤɑɘɝɫ Ɏ ɖɚɗɗɑɖɞɔɎəɚɘ ɝɚɓəɌəɔɔ ɐɌəəɚɕ 

ɝɞɜɌɞɧ ɚɍɥɑɝɞɎɌ ɘəɑəɔɔ ɚ ɎɌɒəɚɝɞɔ ɩɞɚɏɚ ɗɔɣəɚɝɞəɚɏɚ ɖɌɣɑɝɞɎɌ Ɏɚɚɍɥɑ ɔ ɐɗɫ ɛɑɐɌɏɚɏɌ Ɏ ɣɌɝɞəɚɝɞɔ. 

 

Ȯ ɏɜɟɛɛɑ Ɏɓɜɚɝɗɧɡ ɜɑɝɛɚəɐɑəɞɚɎ ɜɑɓɟɗɨɞɌɞɧ ɌəɖɑɞɔɜɚɎɌəɔɫ ɚɖɌɓɌɗɔɝɨ ɛɚɡɚɒɔɘɔ (ȼɔɝ.2). 

 

 
 

ȼɔɝɟəɚɖ 2. ȷɑɛɑɝɞɖɚɎɌɫ ɐɔɌɏɜɌɘɘɌ ɚɢɑəɖɔ ɎɚɝɞɜɑɍɚɎɌəəɚɝɞɔ ɖɌɣɑɝɞɎ ɝɚɎɜɑɘɑəəɚɏɚ ɛɜɑɛɚɐɌɎɌɞɑɗɫ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɎɟɓɌ Ɏ ɏɜɟɛɛɑ Ɏɓɜɚɝɗɧɡ ɜɑɝɛɚəɐɑəɞɚɎ. 

 

ȾɌɖ ɒɑ, ɖɌɖ ɔ Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ, əɌɔɍɚɗɨɤɑɑ ɛɜɔɓəɌəɔɑ ɛɚɗɟɣɔɗɌ ɝɛɚɝɚɍəɚɝɞɨ ɟɎɑɜɑəəɚ 

ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ ɝɎɚɑɕ ɝɠɑɜɑ ɐɑɫɞɑɗɨəɚɝɞɔ, ɎɗɌɐɑɞɨ ɝɚɎɜɑɘɑəəɚɕ ɔəɠɚɜɘɌɢɔɑɕ ɛɚ 

ɛɜɑɛɚɐɌɎɌɑɘɚɘɟ ɛɜɑɐɘɑɞɟ (9,67 ɍɌɗɗɚɎ). ȳɌɞɑɘ ɝɗɑɐɚɎɌɗɔ ɝɛɚɝɚɍəɚɝɞɨ ɐɚɝɞɟɛəɚ, ɫɝəɚ, ɎɧɜɌɓɔɞɑɗɨəɚ, 

ɟɍɑɐɔɞɑɗɨəɚ ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɔɓɗɌɏɌɞɨ ɟɣɑɍəɧɕ ɘɌɞɑɜɔɌɗ (9,26 ɍɌɗɗɚɎ); ɎɗɌɐɑəɔɑ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘ ɎɜɌɣɑɍəɧɘ ɫɓɧɖɚɘ ɔ ɘɑɐɔɢɔəɝɖɚɕ ɞɑɜɘɔəɚɗɚɏɔɑɕ (9,17 ɍɌɗɗɚɎ) ɔ ɝɛɚɝɚɍəɚɝɞɨ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɓəɌəɔɫ Ɏ ɝɎɚɑɕ ɛɜɑɐɘɑɞəɚɕ ɚɍɗɌɝɞɔ ɐɗɫ ɎɚɝɛɔɞɌəɔɫ ɎɜɌɣɌ ɖɌɖ ɛɜɚɠɑɝɝɔɚəɌɗɌ (ɞɌɖɒɑ 9,17 

ɍɌɗɗɚɎ). ȶɌɖ ɔ Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ, ɗɔɐɔɜɟɪɥɑɑ ɛɚɗɚɒɑəɔɑ Ɏ ɝɛɔɝɖɑ ɖɌɣɑɝɞɎ ɛɜɑɛɚɐɌɎɌɞɑɗɑɕ ɓɌəɫɗɔ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɑ ɝɛɚɝɚɍəɚɝɞɔ. ȹɌɔɘɑəɨɤɑɑ ɎəɔɘɌəɔɑ Ɍəɖɑɞɔɜɟɑɘɧɡ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ, ɖɌɖ ɔ Ɏ 

ɏɜɟɛɛɑ ɝɞɟɐɑəɞɚɎ ɓɌɝɗɟɒɔɗɔ ɘɚɜɌɗɨəɚ-əɜɌɎɝɞɎɑəəɧɑ ɖɜɔɞɑɜɔɔ, ɞɌɖɔɑ, ɖɌɖ ɝɞɜɑɘɗɑəɔɑ ɛɜɔɐɑɜɒɔɎɌɞɨɝɫ 

ɔ ɛɜɚɛɌɏɌəɐɔɜɚɎɌɞɨ ɓɐɚɜɚɎɧɕ ɚɍɜɌɓ ɒɔɓəɔ (7,03 ɍɌɗɗɌ), əɑɚɍɡɚɐɔɘɚɝɞɨ ɍɧɞɨ ɛɌɞɜɔɚɞɚɘ ɝɎɚɑɕ ɝɞɜɌəɧ, 

ɓəɌɞɨ ɑɑ ɔɝɞɚɜɔɪ (7,11 ɍɌɗɗɚɎ). ȹɑɚɍɡɚɐɔɘɚɝɞɨ ɍɧɞɨ ɏɟɘɌəɔɝɞɚɘ, ɝɣɔɞɌɞɨ ɒɔɓəɨ ɣɑɗɚɎɑɖɌ Ɏɧɝɤɑɕ 

ɢɑəəɚɝɞɨɪ ɛɚɗɟɣɔɗɌ 7,68 ɍɌɗɗɚɎ ɔɓ 10, Ɏ ɝɑɜɑɐɔəɑ ɝɛɔɝɖɌ ɚɖɌɓɌɗɔɝɨ ɞɌɖɒɑ ɞɜɑɍɚɎɌəɔɫ ɍɧɞɨ 

ɖɚɘɛɑɞɑəɞəɧɘ Ɏ ɎɚɛɜɚɝɌɡ ɍɔɚɘɑɐɔɢɔəɝɖɚɕ ɩɞɔɖɔ, ɐɑɚəɞɚɗɚɏɔɔ, ɓəɌɞɨ ɚɝəɚɎəɧɑ ɩɞɔɣɑɝɖɔɑ ɛɜɚɍɗɑɘɧ 

ɝɚɎɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɧ (8,41 ɍɌɗɗɚɎ), ɔɘɑɞɨ Ɏɧɝɚɖɔɑ ɘɚɜɌɗɨəɧɑ ɔ əɜɌɎɝɞɎɑəəɧɑ ɖɌɣɑɝɞɎɌ (8,41 ɍɌɗɗɚɎ) 

ɔ ɟɘɑəɔɑ ɐɚɖɌɓɌɞɨ ɝɞɟɐɑəɞɌɘ əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɎɚɑɕ ɐɔɝɢɔɛɗɔəɧ ɐɗɫ ɛɚɗəɚɢɑəəɚɏɚ ɠɚɜɘɔɜɚɎɌəɔɫ 

ɎɜɌɣɑɍəɧɡ ɖɚɘɛɑɞɑəɢɔɕ (8,28 ɍɌɗɗɚɎ). ȺɐəɌɖɚ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɌɡɚɐɫɥɌɫɝɫ Ɏ ɝɑɜɑɐɔəɑ 

ɜɑɕɞɔəɏɚɎɚɏɚ ɝɛɔɝɖɌ ɝɞɟɐɑəɞɚɎ ɝɛɚɝɚɍəɚɝɞɨ ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɞɚɗɑɜɌəɞəɚɑ ɚɞəɚɤɑəɔɑ ɖ ɚɖɜɟɒɌɪɥɔɘ 

Ɏ ɏɜɟɛɛɑ Ɏɓɜɚɝɗɧɡ ɜɑɝɛɚəɐɑəɞɚɎ ɚɖɌɓɌɗɚɝɨ əɌ ɛɚɝɗɑɐəɑɘ ɘɑɝɞɑ ɝ 6,94 ɍɌɗɗɌ. 

ȾɌɖ ɒɑ, ɖɌɖ ɔ Ɏ ɝɞɟɐɑəɣɑɝɖɚɕ ɏɜɟɛɛɑ, Ɏ ɏɜɟɛɛɑ Ɏɓɜɚɝɗɧɡ ɜɑɝɛɚəɐɑəɞɚɎ əɌɔɍɚɗɨɤɔɑ ɝɚɘəɑəɔɫ 

ɎɧɓɎɌɗɔ ɚɢɑəɖɔ ɖɌɣɑɝɞɎ ɘɚɜɌɗɨəɚ-əɜɌɎɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ. Ⱥɢɑəɖɔ ɞɌɖɔɡ ɝɎɚɕɝɞɎ ɗɔɣəɚɝɞɔ 

ɛɜɑɛɚɐɌɎɌɞɑɗɫ, ɖɌɖ ɛɌɞɜɔɚɞɔɓɘ, ɛɚɐɐɑɜɒɌəɔɑ ɓɐɚɜɚɎɚɏɚ ɚɍɜɌɓɌ ɒɔɓəɔ ɔ ɛɜɔɎɑɜɒɑəəɚɝɞɨ ɛɜɔəɢɔɛɌɘ 

ɞɚɗɑɜɌəɞəɚɝɞɔ ɖɚɗɑɍɌɗɌɝɨ ɚɞ 1 ɐɚ 10 ɍɌɗɗɚɎ (ɝ ɖɚɩɠɠɔɢɔɑəɞɌɘɔ ɐɔɝɛɑɜɝɔɔ 7,40, 7,80 ɔ 7,48 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȹɌɔɍɚɗɨɤɌɫ ɖɚəɝɚɗɔɐɔɜɚɎɌəəɚɝɞɨ ɘəɑəɔɫ Ɏɓɜɚɝɗɚɕ ɏɜɟɛɛɧ ɜɑɝɛɚəɐɑəɞɚɎ, ɔ Ɏ ɩɞɚɘ 

ɚəɔ ɚɖɌɓɌɗɔɝɨ ɝɚɗɔɐɌɜəɧ ɝɚ ɝɞɟɐɑəɣɑɝɖɚɕ ɏɜɟɛɛɚɕ, ɛɜɚɫɎɔɗɌɝɨ Ɏ ɚɢɑəɖɑ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ 

ɖɌɣɑɝɞɎɌ ð ɝɛɚɝɚɍəɚɝɞɔ ɟɎɑɜɑəəɚ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ ɝɎɚɑɕ ɝɠɑɜɑ ɐɑɫɞɑɗɨəɚɝɞɔ, ɎɗɌɐɑɞɨ ɝɚɎɜɑɘɑəəɚɕ 

ɔəɠɚɜɘɌɢɔɑɕ ɛɚ ɛɜɑɛɚɐɌɎɌɑɘɚɘɟ ɛɜɑɐɘɑɞɟ (ɐɔɝɛɑɜɝɔɫ 1,63). 

Ȼɜɔ ɚɢɑəɖɑ Ɍɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɚɞɎɑɞɚɎ ɎɧɫɎɗɑəɚ, ɣɞɚ əɌɔɍɚɗɨɤɔɕ ɖɚɩɠɠɔɢɔɑəɞ Ɍɝɔɘɘɑɞɜɔɔ 

(6,04) ɎɧɫɎɗɑə ɞɌɖɒɑ ɛɜɔ ɚɢɑəɖɑ ɝɛɚɝɚɍəɚɝɞɔ ɟɎɑɜɑəəɚ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ ɝɎɚɑɕ ɝɠɑɜɑ ɐɑɫɞɑɗɨəɚɝɞɔ ɔ 

ɎɗɌɐɑɞɨ ɝɚɎɜɑɘɑəəɚɕ ɔəɠɚɜɘɌɢɔɑɕ ɛɚ ɛɜɑɛɚɐɌɎɌɑɘɚɘɟ ɛɜɑɐɘɑɞɟ. ȻɚɐɌɎɗɫɪɥɑɑ ɍɚɗɨɤɔəɝɞɎɚ 

ɜɑɝɛɚəɐɑəɞɚɎ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ, ɖɌɖ ɔ Ɏ ɏɜɟɛɛɑ ɝɞɟɐɑəɞɚɎ, ɝɖɗɚəɔɗɚɝɨ Ɏ ɝɞɚɜɚəɟ əɌɔɎɧɝɤɑɕ ɚɢɑəɖɔ. 
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ȹɌɔɘɑəɨɤɌɫ Ɍɝɔɘɘɑɞɜɔɫ (0,12) əɌɍɗɪɐɌɗɌɝɨ ɛɜɔ ɚɢɑəɖɑ əɑɚɍɡɚɐɔɘɚɝɞɔ ɍɧɞɨ ɞɜɑɍɚɎɌɞɑɗɨəɧɘ ɖ 

ɚɍɟɣɌɪɥɔɘɝɫ. ȸəɑəɔɫ ɚɛɜɌɤɔɎɌɑɘɧɡ ɜɌɝɛɜɑɐɑɗɔɗɔɝɨ ɜɌɎəɚɘɑɜəɚ ɛɚ Ɏɝɑɕ ɤɖɌɗɑ ɚɢɑəɚɖ. 

ȮɧɎɚɐɧ. 

ȹɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɜɑɝɛɚəɐɑəɞɚɎ ɚɒɔɐɌɑɘɚ ɛɜɔɓəɌəɧ ɖɌɣɑɝɞɎɌ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ, ɝɛɑɢɔɌɗɨəɚɏɚ ɛɗɌəɌ. Ȼɜɔ ɩɞɚɘ ɖɌɣɑɝɞɎɌ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɐɟɡɚɎəɚ-əɜɌɎɝɞɎɑəəɚɕ 

ɝɠɑɜɑ, ɖ ɝɚɒɌɗɑəɔɪ, əɑ ɛɚɗɟɣɔɗɔ ɛɚɐɚɍəɚɕ ɛɚɐɐɑɜɒɖɔ Ɍəɖɑɞɔɜɟɑɘɧɡ. ȾɌɖɔɑ ɝɎɚɕɝɞɎɌ ɗɔɣəɚɝɞɔ 

ɛɜɑɛɚɐɌɎɌɞɑɗɫ ɘɑɐɎɟɓɌ, ɖɌɖ ɛɜɔɎɑɜɒɑəəɚɝɞɨ ɓɐɚɜɚɎɚɘɟ ɚɍɜɌɓɟ ɒɔɓəɔ, ɞɚɗɑɜɌəɞəɚɑ ɚɞəɚɤɑəɔɑ ɖ 

ɗɪɐɫɘ Ɏɚɝɛɜɔəɫɞɧ ɜɑɝɛɚəɐɑəɞɌɘɔ ɚɍɑɔɡ ɏɜɟɛɛ ɖɜɌɕəɑ əɑɚɐəɚɓəɌɣəɚ ɔ ɞɌɖɒɑ əɑ ɛɚɗɟɣɔɗɔ ɐɚɝɞɌɞɚɣəɚ 

Ɏɧɝɚɖɔɡ ɚɢɑəɚɖ. ȹɑɐɚɝɞɌɞɚɣəɚ ɎɧɝɚɖɌɫ ɚɢɑəɖɌ ɜɑɝɛɚəɐɑəɞɌɘɔ ɚɍɑɔɡ ɏɜɟɛɛɢɑəəɚɝɞɔ ɏɟɘɌəɔɓɘɌ ɔ 

ɟɞɎɑɜɒɐɑəɔɫ ɒɔɓəɔ ɖɌɖ Ɏɧɝɤɑɕ ɢɑəəɚɝɞɔ əɑ ɘɚɏɟɞ əɑ ɞɜɑɎɚɒɔɞɨ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɬəəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚɍ əɑɐɚɚɢɑəɔɎɌəɔɔ ɖɌɖ Ɏɓɜɚɝɗɧɘɔ ɟɣɌɝɞəɔɖɌɘɔ ɛɑɐɌɏɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ, ɞɌɖ ɔ ɝɞɟɐɑəɞɌɘɔ ɖɌɣɑɝɞɎ ɛɜɑɛɚɐɌɎɌɞɑɗɫ ɘɚɜɌɗɨəɚ-əɜɌɎɝɞɎɑəəɚɏɚ, ɩɞɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

ɉɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɘɚɒɑɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ ɍɑɓɟɝɗɚɎəɚɕ əɑɚɍɡɚɐɔɘɚɝɞɔ ɞɑɡ ɚɜɏɌəɔɓɌɢɔɚəəɚ-

ɛɑɐɌɏɚɏɔɣɑɝɖɔɡ ɘɑɜ, ɖɚɞɚɜɧɑ Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɛɜɑɐɛɜɔəɔɘɌɪɞ ɏɚɝɟɐɌɜɝɞɎɑəəɧɑ ɔ ɚɍɥɑɝɞɎɑəəɧɑ 

ɚɍɜɌɓɚɎɌɞɑɗɨəɧɑ ɝɞɜɟɖɞɟɜɧ. ȹɑɚɍɡɚɐɔɘɚ ɚɍɜɌɥɌɞɨ ɍɚɗɨɤɑɑ ɎəɔɘɌəɔɑ əɌ ɐɟɡɚɎəɚ-əɜɌɎɝɞɎɑəəɚɑ 

ɎɚɝɛɔɞɌəɔɑ ɘɚɗɚɐɬɒɔ ɔ ɟɐɑɗɫɞɨ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨɤɑɑ, ɣɑɘ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɎəɔɘɌəɔɑ ɩɞɚɘɟ 

Ɏɚɛɜɚɝɟ Ɏ ɛɜɚɢɑɝɝɑ ɛɚɐɏɚɞɚɎɖɔ ɎɜɌɣɑɕ. Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ ɛɜɔ ɩɞɚɘ ɝɗɑɐɟɑɞ ɟɐɑɗɔɞɨ ɛɌɞɜɔɚɞɔɣɑɝɖɚɘɟ 

ɎɚɝɛɔɞɌəɔɪ ɝɞɟɐɑəɞɚɎ. 
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ɚɍɜɌɓɚɎɌəɔɫ. ȽɛɑɢɔɌɗɔɞɑɞ. ȽɛɑɢɔɌɗɨəɚɝɞɨ. 31.05.01 ȷɑɣɑɍəɚɑ ɐɑɗɚ [ɉɗɑɖɞɜɚəəɧɕ ɜɑɝɟɜɝ] ȼɑɒɔɘɐɚɝɞɟɛɌ : 

https://base.garant.ru/71345004/53f89421bbdaf741eb2d1ecc4ddb4c33/  ɝɎɚɍɚɐəɧɕ. ð ȳɌɏɗ. ɝ ɩɖɜɌəɌ. 

 

ȭɌɗɞɌɍɌɑɎɌ Ȭ.ȸ. 

  

ȯȱȸȺȰȴȹȬȸȴȶȬ ȸȬȷȺȯȺ ȶȼȿȯȬ ȶȼȺȮȺȺȭȼȬɅȱȹȴɋ Ȼȼȴ ȴȹɀȬȼȶȾȱ ȸȴȺȶȬȼȰȬ Ƚ ȼȱɂȴȰȴȮȴȼȿɊɅȴȸȴ 

ȴɄȱȸȴɃȱȽȶȴȸȴ ȽȺȭɇȾȴɋȸȴ ȿ ȸȿȲɃȴȹ ȸȺȷȺȲȱ 60 ȷȱȾ 
 

ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 ȼɑɓɪɘɑ: ȼɌɓɎɔɞɔɑ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɔ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɛɜɔ ɔəɠɌɜɖɞɑ ɘɔɚɖɌɜɐɌ 

ɟ ɘɟɒɣɔə ɝ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘɔ ɔɤɑɘɔɣɑɝɖɔɘɔ ɝɚɍɧɞɔɫɘɔ ɔɓɟɣɑəɧ əɑɐɚɝɞɌɞɚɣəɚ. ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: 

ɚɢɑəɔɞɨ ɏɑɘɚɐɔəɌɘɔɖɟ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɟ ɘɟɒɣɔə ɘɚɗɚɒɑ 60 ɗɑɞ ɝ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘɔ 

ɔɤɑɘɔɣɑɝɖɔɘɔ ɝɚɍɧɞɔɫɘɔ ɛɜɔ ɔəɠɌɜɖɞɑ ɘɔɚɖɌɜɐɌ ɐɗɫ ɛɚɔɝɖɌ Ɏɚɓɘɚɒəɧɡ ɛɟɞɑɕ ɟɗɟɣɤɑəɔɫ 

ɛɜɚɠɔɗɌɖɞɔɖɔ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ ɘɟɒɣɔəɧ 19-60 ɗɑɞ ɝ ɔəɠɌɜɖɞɚɘ ɘɔɚɖɌɜɐɌ I ɞɔɛɌ. ȻɌɢɔɑəɞɧ 

ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɝɜɌɎəɔɘɧɑ ɛɚ ɎɚɓɜɌɝɞɟ ɏɜɟɛɛɧ: I ð ɔɝɝɗɑɐɟɑɘɟɪ, ɝ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘɔ 

ɔɤɑɘɔɣɑɝɖɔɘɔ ɝɚɍɧɞɔɫɘɔ (ɜɌəəɫɫ ɛɚɝɞɔəɠɌɜɖɞəɌɫ ɝɞɑəɚɖɌɜɐɔɫ ɔ/ɔɗɔ ɜɑɢɔɐɔɎɔɜɟɪɥɔɕ ɔəɠɌɜɖɞ 

ɘɔɚɖɌɜɐɌ) ð 95 ɛɌɢɔɑəɞɚɎ; II ð ɖɚəɞɜɚɗɨəɟɪ, ɍɑɓ ɞɌɖɚɎɧɡ ð 470 ɛɌɢɔɑəɞɚɎ. ȮɧɛɚɗəɑəɌ ɝɜɌɎəɔɞɑɗɨəɌɫ 

ɚɢɑəɖɌ ɛɚɖɌɓɌɞɑɗɑɕ ɗɑɏɚɣəɚɕ ɢɔɜɖɟɗɫɢɔɔ Ɏ ɛɑɜɎɧɑ 48 ɣɌɝɚɎ ɔ ɓɌɎɑɜɤɑəɔɔ ɞɜɑɞɨɑɕ əɑɐɑɗɔ ɔəɠɌɜɖɞɌ 

ɘɔɚɖɌɜɐɌ Ɏ ɩɞɔɡ ɏɜɟɛɛɌɡ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ ɛɑɜɎɧɑ ɣɌɝɧ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ 

ɚɍɥɑɏɚ ɗɑɏɚɣəɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ ɔ ɝɜɑɐəɑɏɚ ɐɌɎɗɑəɔɫ Ɏ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɚɞɘɑɣɑəɧ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ 

ɏɜɟɛɛɑ. Ȼɜɔ ɜɌɝɝɘɚɞɜɑəɔɔ ɔɡ ɐɔəɌɘɔɖɔ Ɏ ɓɌɎɑɜɤɑəɔɔ ɞɜɑɞɨɑɕ əɑɐɑɗɔ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɝɜɑɐəɑɑ 

ɐɌɎɗɑəɔɑ Ɏ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝəɔɒɌɗɚɝɨ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ (I: əɌ 8,7%; p 0̓,0001; II: əɌ 15,0%; p 0̓,0001). 
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ɃɌɝɞɚɞɌ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ ð I: əɌ 5,96%; ɜ<0,0001ɔ II: əɌ 7,84%;ɜ=0,003. Ⱥɍɥɑɑ ɗɑɏɚɣəɚɑ 

ɝɚɛɜɚɞɔɎɗɑəɔɑ ð I: əɌ 32,37%;ɜ=0,0003 ɔ II: əɌ 29,89%; ɜ<0,0001. Ȯ ɓɌɎɑɜɤɑəɔɔ ɞɜɑɞɨɑɕ əɑɐɑɗɔ ɔəɠɌɜɖɞɌ 

ɘɔɚɖɌɜɐɌ ɝɜɑɐəɑɑ ɐɌɎɗɑəɔɑ Ɏ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɚɝɞɌɎɌɗɚɝɨ ɛɚɎɧɤɑəəɧɘ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ (30,00 

Ñ 10,11 (ɘɘ ɜɞ.ɝɞ))Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɚɗɨəɚɕ (27,15 Ñ 7,93 (ɘɘ ɜɞ.ɝɞ); ɜ=0,02). ȳɌɖɗɪɣɑəɔɑ. 

ȼɑɢɔɐɔɎɔɜɟɪɥɔɑ ɔɤɑɘɔɣɑɝɖɔɑ ɝɚɍɧɞɔɫ ɟɡɟɐɤɌɪɞ ɗɑɏɚɣəɟɪ ɢɔɜɖɟɗɫɢɔɪ Ɏ ɓɌɎɑɜɤɑəɔɔ ɛɚɐɚɝɞɜɚɕ 

ɝɞɌɐɔɔ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ, ɣɞɚ ɟɎɑɗɔɣɔɎɌɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. 

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɑɢɔɐɔɎɔɜɟɪɥɔɕ ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ, ɜɌəəɫɫ ɛɚɝɞɔəɠɌɜɖɞəɌɫ ɝɞɑəɚɖɌɜɐɔɫ, 

ɗɑɏɚɣəɌɫ ɏɔɛɑɜɞɑəɓɔɫ, ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ, ɛɜɚɠɔɗɌɖɞɔɖɌ. 

 

Baltabayeva A.M.  

 

PULMONARY HEMODYNAMICS DURING MYOCARDIAL INFARCTION WITH RECURRENT ISCHEMIC EVENTS IN MEN 

UNDER 60 YEARS OLD 
 

S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  
 

 Resume : The pulmonary hypertension development and heart failure in myocardial infarction in men 

with recurrent ischemic events is not well understood. Purpose of the study: to investigate the the pulmonary 

circulation in men under 60 years old with recurren t ischemic events in myocardial infarction in order to search 

for possible ways to improve prevention. The study included men 19 -60 years old with type I myocardial 

infarction. The patients were divided into two age -comparable groups: I - study group with recurrent ischemic 

events (early postinfarction angina and / or recurrent myocardial infarction) - 95 patients; II - control, without 

them - 470 patients. A comparative assessment of pulmonary circulation parameters in the first 48 hours and 

the end of the  third week of myocardial infarction in these groups was performed. It was found that in the first 

hours of myocardial infarction, higher values  of total pulmonary resistance and mean pressure in the 

pulmonary artery were noted in the study group. When con sidering their dynamics at the end of the third 

week of myocardial infarction, the mean pressure in the pulmonary artery decreased in both groups (I: by 

8.7%; p 0̓.0001; II: by 15.0%; p 0̓.0001). Heart rate - I: 5.96%; p <0.0001 and II: by 7.84%; p = 0.003. Total 

pulmonary resistance - I: by 32.37%; p = 0.0003 and II: by 29.89%; p <0.0001. At the end of the third week of 

myocardial infarction, the mean pressure in the pulmonary artery remained elevated in the study group (30.00 

Ñ 10.11 (mm Hg))compared with the control group (27.15 Ñ 7.93 (mm Hg); p = 0.02). Conclusion. Recurrent 

ischemic events impair pulmonary circulation at the end of the subacute stage of myocardial infarction, 

which increases the risk of developing pulmonary hypertension.  

 Keywords:  recid ivating myocardial infarction, early post -infarction angina, pulmonary hypertension, 

heart failure, prophylaxis.  

 

 ȮɎɑɐɑəɔɑ. ȳəɌɣɑəɔɑ ɜɑɢɔɐɔɎɔɜɟɪɥɔɡ ɔɤɑɘɔɣɑɝɖɔɡ ɝɚɍɧɞɔɕ (ȼȴȽ) ɛɜɔ ɔəɠɌɜɖɞɑ ɘɔɚɖɌɜɐɌ 

(ȴȸ) ɐɗɫ ɜɌɓɎɔɞɔɫ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (ȷȯ) ɔ ɡɜɚəɔɣɑɝɖɚɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ (Ƚȹ) 

əɑɐɚɝɞɌɞɚɣəɚ ɔɓɟɣɑəɚ [6, 17]. Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɚɞɘɑɣɑəɚ ɎɚɓɜɌɝɞɌəɔɑɣɌɝɞɚɞɧ ɎɧɫɎɗɑəɔɫ ȼȴȽ əɌ ɠɚəɑ 

ɤɔɜɚɖɚɏɚ ɛɜɔɘɑəɑəɔɫ ɣɜɑɝɖɚɒəɧɡ ɖɚɜɚəɌɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ [4, 14]. Ȼɜɔ ɩɞɚɘ ɡɜɚəɔɣɑɝɖɌɫ ɝɑɜɐɑɣəɌɫ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (Ƚȹ) ɎɝɗɑɐɝɞɎɔɑ ȴȸ ɝɜɑɐɔ ɛɜɔɣɔə ɔəɎɌɗɔɐɔɓɌɢɔɔ ɔ ɝɘɑɜɞɔ Ɏ ɏɜɟɛɛɑ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ 

ɔ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ ɛɚ-ɛɜɑɒəɑɘɟ ɚɝɞɌɑɞɝɫ ɚɐəɚɕ ɔɓ Ɏɑɐɟɥɔɡ ɛɜɔɣɔə[8, 18]. ȿɝɟɏɟɍɗɫɑɞ ɝɔɞɟɌɢɔɪ 

ɚɞɝɟɞɝɞɎɔɑ ɝɛɑɢɔɠɔɣəɧɡ ɐɗɫ ȷȯ ɝɔɘɛɞɚɘɚɎ Ɏ ɜɌəəɑɕ ɝɞɌɐɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ, ɝəɔɒɑəɔɑ 

ɩɠɠɑɖɞɌ ɚɞ ɞɑɜɌɛɔɔ ɝɚ Ɏɜɑɘɑəɑɘ, əɑɚɍɡɚɐɔɘɚɝɞɨ ɎɧɝɚɖɚɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɛɚɘɚɥɔ ɔ Ɏɧɝɚɖɔɑ 

ɓɌɞɜɌɞɧ əɌ ɑɑ ɛɜɚɎɑɐɑəɔɑ [6, 16, 17]. 

 ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɏɑɘɚɐɔəɌɘɔɖɟ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɟ ɘɟɒɣɔə ɘɚɗɚɒɑ 

60 ɗɑɞ ɝ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘɔ ɔɤɑɘɔɣɑɝɖɔɘɔ ɝɚɍɧɞɔɫɘɔ (ȼȴȽ) ɛɜɔ ȴȸ ɐɗɫ ɔɓɟɣɑəɔɫ ɘɑɡɌəɔɓɘɚɎ 

ɜɌɓɎɔɞɔɫ, Ɍ ɞɌɖɒɑ ɛɚɔɝɖɌ Ɏɚɓɘɚɒəɧɡ ɛɟɞɑɕ ɟɗɟɣɤɑəɔɫ ɛɜɚɠɔɗɌɖɞɔɖɔ ȷȯ ɔ Ƚȹ. 

 ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɝɞɌɢɔɚəɌɜəɚɏɚ ɗɑɣɑəɔɫ 565 ɘɟɒɣɔə 19-

60 ɗɑɞ ɝ ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɘ ȴȸ I ɞɔɛɌ (ɛɚ IV ɟəɔɎɑɜɝɌɗɨəɚɘɟ ɚɛɜɑɐɑɗɑəɔɪ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ) [3, 20] ɔ 

ɝɖɚɜɚɝɞɨɪ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ (CKD-EPI, 2011) 30 ɔ ɍɚɗɑɑ ɘɗ/ɘɔə/1,73 ɘ2 [5]. ȿɣɌɝɞəɔɖɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɗɟɣɌɗɔ ɝɞɌɢɔɚəɌɜəɚɑ ɗɑɣɑəɔɑ ɝɚɏɗɌɝəɚ ɝɞɌəɐɌɜɞɌɘ əɌ ɘɚɘɑəɞ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ 

2000-2019 ɏɏ. Ƚɜɑɐəɑɑ ɐɌɎɗɑəɔɑ Ɏ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȽȰȷȬ) ɚɛɜɑɐɑɗɫɗɔ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔ(A. Kitabatake )[6, 7], ɟɜɚɎəɔ ɚɍɥɑɏɚ ɗɑɏɚɣəɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ (ȺȷȽ) ð ɛɚ Ɋ.ȹ. 

ɄɔɤɘɌɜɑɎɟ [6, 7]. ɃɌɝɞɚɞɟ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ (ɃȽȽ) ɚɢɑəɔɎɌɗɔ ɛɚ ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɘɘɑ ɔɗɔ 

ɐɚɖɟɘɑəɞɔɜɚɎɌəəɧɘ ɐɌəəɧɘ ɛɜɔɖɜɚɎɌɞəɚɏɚ ɘɚəɔɞɚɜɌ. ȻɚɖɌɓɌɞɑɗɔ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔ ɐɎɌɒɐɧ ð Ɏ ɛɑɜɎɧɑ 

48 ɣɌɝɚɎ (1) ɔ Ɏ ɖɚəɢɑ ɞɜɑɞɨɑɕ əɑɐɑɗɔ ȴȸ (2).Ȯ ɔɝɝɗɑɐɟɑɘɟɪ ɏɜɟɛɛɟ, ɝ ȼȴȽ (ɜɑɢɔɐɔɎɔɜɟɪɥɔɕ ȴȸ ɔ/ɔɗɔ 

ɜɌəəɫɫ ɛɚɝɞɔəɠɌɜɖɞəɌɫ ɝɞɑəɚɖɌɜɐɔɫ) Ɏɖɗɪɣɔɗɔ 95 ɛɌɢɔɑəɞɚɎ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 50,47 Ñ 5,30).Ȯ 

ɖɚəɞɜɚɗɨəɟɪ, ɍɑɓ ȼȴȽ ð 470 ɛɌɢɔɑəɞɚɎ (50,95 Ñ 6,42; ɜ=0,2). ȮɧɛɚɗəɑəɌ ɝɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ 

ɛɚɖɌɓɌɞɑɗɑɕ ɗɑɏɚɣəɚɕ ɢɔɜɖɟɗɫɢɔɔ (MÑS), Ɍ ɞɌɖɒɑ ɔɡ ɐɔəɌɘɔɖɔ ɘɑɒɐɟ ɞɚɣɖɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȳəɌɣɔɘɚɝɞɨ ɜɌɓɗɔɣɔɕ Ɏ ɏɜɟɛɛɌɡ ɚɛɜɑɐɑɗɫɗɔ ɛɚ ɖɜɔɞɑɜɔɫɘ ȸɌəəɌ-ȿɔɞəɔ ɔ ȮɔɗɖɚɖɝɚəɌ. ȿɜɚɎɑəɨ 

ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɛɜɔəɫɞ ɛɜɔ ɜ ɘɑəɑɑ 0,05. 

 ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɜɔ ɚɢɑəɖɑ ɛɚɖɌɓɌɞɑɗɑɕ ɏɑɘɚɐɔəɌɘɔɖɔ ɘɌɗɚɏɚ ɖɜɟɏɌ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ ɛɑɜɎɧɑ ɣɌɝɧ ȴȸ ɜɌɓɗɔɣɔɕ Ɏ ɔɓɟɣɑəəɧɡ ɏɜɟɛɛɌɡ əɑ ɎɧɫɎɗɑəɚ (ȽȰȷȬ: 

I:32,80 Ñ 12,88 ɔII: 31,69 Ñ 12,98 (ɘɘ ɜɞ.ɝɞ); ɜ=0,4; ȺȷȽ: I: 555,37 Ñ 282,61 ɔ II: 516,42 Ñ 285,55 (ɐɔəÅɝÅɝɘ-5); 
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ɜ=0,2; ɃȽȽ: I: 74,79 Ñ 17,92 ɔ II: 75,64 Ñ 18,26 (Ɏ ɘɔə); ɜ=0,98). Ȯ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɚɞɘɑɣɑəɌ ɞɑəɐɑəɢɔɫ ɖ 

ɍɚɗɑɑ Ɏɧɝɚɖɔɘ ɓəɌɣɑəɔɫɘ ɃȽȽ, ȺȷȽ ɔ ȽȰȷȬ. Ȯ ɓɌɎɑɜɤɑəɔɔ ɞɜɑɞɨɑɕ əɑɐɑɗɔ ȴȸ ɚɞɘɑɣɑəɧ ɍɚɗɑɑ 

Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ȽȰȷȬ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ (30,00 Ñ 10,11 (ɘɘ ɜɞ.ɝɞ)) Ɏ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɚɗɑɘ (27,15 

Ñ 7,93 (ɘɘ ɜɞ.ɝɞ); ɜ=0,02) ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɛɚɎɧɤɑəɔɪ ȺȷȽ (I: 375,61 Ñ 163,35 ɔ II: 362,08 Ñ 178,97 (ɐɔəÅɝÅɝɘ-

5); ɜ=0,2) ɔ ɃȽȽ (I: 70,33 Ñ 8,44 ɔ II:69,71 Ñ 8,75 (Ɏ ɘɔə); ɜ=0,6). Ȼɜɔ ɩɞɚɘ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ȽȰȷȬ ɔ ȺȷȽ Ɏ 

ɚɍɚɔɡ ɏɜɟɛɛɌɡ əɑ əɚɜɘɌɗɔɓɚɎɌɗɔɝɨ. Ȯ ɡɚɐɑ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɛɌɜɌɘɑɞɜɚɎ ɗɑɏɚɣəɚɕ ɢɔɜɖɟɗɫɢɔɔ əɌ 

ɛɜɚɞɫɒɑəɔɔ ɞɜɑɡ əɑɐɑɗɨ əɌɍɗɪɐɑəɔɫ ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ ɔɓɟɣɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞɘɑɣɑəɚ Ɏ ɚɍɚɔɡ 

ɏɜɟɛɛɌɡ, ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɑ ɐɗɫ ȽȰȷȬ (I: əɌ 8,54%;ɜ<0,0001ɔ II: əɌ 14,33%; ɜ<0,0001) ɔ ɃȽȽ (I: əɌ 5,96%; 

ɜ<0,0001ɔ II: əɌ 7,84%;ɜ=0,003) Ɏ ɖɚəɞɜɚɗɨəɚɕ. ȹɌɛɜɚɞɔɎ, Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɚɞɘɑɣɑəɚ ɍɚɗɑɑ 

ɎɧɜɌɒɑəəɚɑ ɝəɔɒɑəɔɑ ȺȷȽ (I: əɌ 32,37%;ɜ=0,0003 ɔ II: əɌ 29,89%; ɜ<0,0001). 

 ȾɌɖɔɘ ɚɍɜɌɓɚɘ ɘɑəɑɑ ɍɗɌɏɚɛɜɔɫɞəɧɑ ɔɓɘɑəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɏɑɘɚɐɔəɌɘɔɖɔ ɘɌɗɚɏɚ ɖɜɟɏɌ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɛɑɜɎɧɡ ɣɌɝɚɎ ȴȸ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ. Ȯ ɓɌɎɑɜɤɑəɔɔ ɛɚɐɚɝɞɜɚɏɚ 

ɛɑɜɔɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ ɩɞɔ ɔɓɘɑəɑəɔɫ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɟɝɔɗɔɎɌɗɔɝɨ, ɛɚɎɧɤɌɫ ɜɔɝɖ ɜɌɓɎɔɞɔɫ 

ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (ȷȯ). 

ȼɌəɑɑ ɛɚɖɌɓɌəɚ, ɣɞɚ ɜɑɢɔɐɔɎɔɜɟɪɥɔɕ ȴȸ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ȷȯ ɟ 

ɘɟɒɣɔə ɝ ȴȸ ɘɚɗɚɒɑ 60 ɗɑɞ [6, 16]. ȮɌɒəɧɘ ɐɗɫ ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɝɣɔɞɌɑɞɝɫ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɑ ɏɑəɑɓɌ ȷȯ ɛɜɔ ɐɔɝɠɟəɖɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɚ ɝɞɑɛɑəɔ ɗɑɏɚɣəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ 

ɝɚɛɜɚɞɔɎɗɑəɔɫ əɌ ɛɜɑ- ɔɗɔ ɛɚɝɞɖɌɛɔɗɗɫɜəɧɕ ɞɔɛɧ [16, 17]. Ȼɜɔ ȴȸ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɎɑɜɔɠɔɖɌɢɔɫ 

ɛɚɖɌɓɌəɔɕ ɖ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ, ɔɝɖɗɪɣɑəɔɑ ɐɔɝɠɟəɖɢɔɔ ɛɜɌɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɛɜɔ ɑɏɚ ɔəɠɌɜɖɞɑ ɔ ɔəɠɌɜɖɞɌ ɛɜɑɐɝɑɜɐɔɕ [16, 17]. Ⱦɑɘ əɑ ɘɑəɑɑ ȼȴȽ əɑ ɚɞəɚɝɫɞ ɖ 

ɚɝəɚɎəɧɘ ɛɜɔɣɔəɌɘ ɜɌɓɎɔɞɔɫ ȷȯ ɛɚɝɗɑ ȴȸ, Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ, ɝɝɧɗɌɫɝɨ əɌ ɜɌɓəɚɚɍɜɌɓɔɑ Ɏɚɓɘɚɒəɧɡ 

ɘɑɡɌəɔɓɘɚɎ ɑɑ ɜɌɓɎɔɞɔɫ [16]. ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɜɑɢɔɐɔɎɔɜɟɪɥɔɕ ȴȸ ɡɌɜɌɖɞɑɜɑə ɐɗɫ ɘɟɒɣɔə ɝ 

ȷȯ, ɝɚɡɜɌəɫɪɥɑɕɝɫ əɌ ɛɜɚɞɫɒɑəɔɔ ɚɝɞɜɚɏɚ ɔ ɛɚɐɚɝɞɜɚɏɚ ɑɏɚ ɛɑɜɔɚɐɚɎ [2]. 

Ȯ ɢɑɗɚɘ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɚɜɏɌəəɚɕ ɢɔɜɖɟɗɫɢɔɔ ɛɜɔ ɖɜɔɞɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɫɡ Ɏ ɚɍɥɑɘ, ɔ ɛɜɔ 

ȴȸ Ɏ ɚɝɚɍɑəəɚɝɞɔ, ɝɣɔɞɌɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ əɌɛɜɌɎɗɑəɔɑɘ ɐɗɫ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɜɌəəɑɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɚɝɗɚɒəɑəɔɕ ɔ ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɚɖɌɓɌəɔɫ ɛɚɘɚɥɔ, ɔ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɌɖɞɔɎəɚ ɔɓɟɣɌɑɞɝɫ [12, 19].  ȮɓɌɔɘɚɝɎɫɓɔ, ɓɌɖɚəɚɘɑɜəɚɝɞɔ, ɛɌɞɚɏɑəɑɓ ɔ ɜɚɗɨ ɗɑɏɚɣəɚɕ ɛɌɞɚɗɚɏɔɔ Ɏ 

ɝɚɝɞɚɫəɔɔ ɠɟəɖɢɔɔ ɝɑɜɐɢɌ ɑɥɑ ɘəɑɑ ɔɓɟɣɑəɧ ɔ ɞɜɟɐəɚ ɖɟɜɌɍɑɗɨəɧ [13, 15], ɣɞɚ ɖɚɝɎɑəəɚ 

ɛɚɐɞɎɑɜɒɐɌɪɞ ɜɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ COVID -19 ɛɑɜɔɚɐ ɛɌəɐɑɘɔɔ [9]. ȻɑɜɝɛɑɖɞɔɎəɧɘɔ ɞɌɖɒɑ ɝɣɔɞɌɪɞɝɫ 

ɎɧɫɎɗɑəɔɑ ɝɛɑɢɔɠɔɣəɧɡ ɗɌɍɚɜɌɞɚɜəɧɡ [1, 10] ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɌɜɖɑɜɚɎ ȷȯ, ɡɜɚəɔɣɑɝɖɚɕ Ƚȹ ɔ 

əɑɍɗɌɏɚɛɜɔɫɞəɚɏɚ ɛɜɚɏəɚɓɌ ɓɌɍɚɗɑɎɌəɔɫ [11]. 

ȮɧɎɚɐɧ. ȼȴȽ ɟɡɟɐɤɌɪɞ ɏɑɘɚɐɔəɌɘɔɖɟ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɓɌɎɑɜɤɑəɔɔ ɛɚɐɚɝɞɜɚɕ 

ɝɞɌɐɔɔ ȴȸ, ɟɎɑɗɔɣɔɎɌɫ, ɜɔɝɖ ɜɌɓɎɔɞɔɫ ȷȯ ɔ ɡɜɚəɔɣɑɝɖɚɕ Ƚȹ. 
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ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɔɘɑɪɞ ɖɚɜɜɑɗɫɢɔɪ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɜɌɝɝɞɜɚɕɝɞɎɌ ɤɔɓɚɠɜɑəɔɣɑɝɖɚɏɚ 

ɝɛɑɖɞɜɌ ɔ ɑɏɚ ɠɑəɚɘɑəɚɗɚɏɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɚɕ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɝɞɌəɚɎɗɑəɧ 

ɐɑɎɔɌɢɔɔ ɝɑɘɑɕəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ, ɠɚɜɘɔɜɟɪɥɔɑɝɫ ɔɘɑəəɚ əɌ ɩɞɌɛɑ ɛɑɜɎɧɡ ɛɝɔɡɚɞɔɣɑɝɖɔɡ 

ɩɛɔɓɚɐɚɎ, ɖɚɞɚɜɧɑ ɚɍəɌɜɟɒɔɗɔ ɝɑɍɫ əɌɔɍɚɗɑɑ ɛɚɐɐɌɪɥɔɘɔɝɫ ɖɚɜɜɑɖɢɔɔ. ȹɌ ɚɝəɚɎɌəɔɔ ɩɞɚɏɚ ɘɚɒəɚ 

ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚ ɓəɌɣɔɘɚɝɞɔ ɚɞəɚɤɑəɔɕ Ɏəɟɞɜɔ ɝɑɘɨɔ ɍɚɗɨəɚɏɚ ɜɌɝɝɞɜɚɕɝɞɎɚɘ ɤɔɓɚɠɜɑəɔɣɑɝɖɚɏɚ 

ɝɛɑɖɞɜɌ əɌ ɩɞɌɛɑ ɛɑɜɎɧɡ ɛɝɔɡɚɞɔɣɑɝɖɔɡ ɩɛɔɓɚɐɚɎ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɛɜɚɏəɚɓɌ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ.  

 ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɝɝɞɜɚɕɝɞɎɌ ɤɔɓɚɠɜɑəɔɣɑɝɖɚɏɚ ɝɛɑɖɞɜɌ, ɘɚɐɑɗɔ Ɏəɟɞɜɔɝɑɘɑɕəɧɡ 

ɎɓɌɔɘɚɐɑɕɝɞɎɔɕ, ɩɘɚɢɔɚəɌɗɨəɚɑ çɎɧɏɚɜɌəɔɑè, ɛɑɜɎɧɕ ɛɝɔɡɚɞɔɣɑɝɖɔɕ ɩɛɔɓɚɐ. 
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VARIANTS OF THE FORMATION OF RELATIONSHIPS IN THE FAMILY WHEN A PATIENT DEVELOPS A SCHIZOPHRENIC 

SPECTRUM DISORDER 

 

S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  
 

Resume:  With the development of one of the relatives of the schizophrenic disorder spectrum, 

significant changes occur both in the life of the patient himself and in life of his relatives. The relationship within 

family is changing. This intrafamily interactions are formed depending on the clinical manifestations of the 

diseas o n the initial stages and can also influence the further development illnesses. In this article analyzed 51 

families of the patients with schizophrenic spectrum disorder with the first psychotic episodes (duration of the 

disease is less than three years) wh o received medication before inclusion in psychosocial therapy programs. 

The research identified five models intrafamiliy interaction with the patient, as a result of the formation of 

which there was a different clinical picture of the disease in patients,  the duration of the manifestation of the 

disease and patient compliance. The analysis showed that the patterns of intrafamily interaction correlate 

with clinical features of the schizophrenical spectrum disorder and its phenomenological structure. As a re sult 
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of this research, deviations of family interaction, formed precisely at the stage of the first psychotic episodes 

were found to be most able to correction.  

Keywords:  schizophrenic spectrum disorders, models of intrafamily interactions, patient care, 

emotional burnout, emotional reinforcement.  

 

ȬɖɞɟɌɗɨəɚɝɞɨ. ȹɑɝɘɚɞɜɫ əɌ ɓəɌɣɔɞɑɗɨəɧɑ ɟɝɛɑɡɔ, ɐɚɝɞɔɏəɟɞɧɑ Ɏ ɝɠɑɜɑ əɑɕɜɚɍɔɚɗɚɏɔɔ ɔ 

ɛɝɔɡɚɠɌɜɘɌɖɚɗɚɏɔɔ, ɤɔɓɚɠɜɑəɔɫ ɔ ɜɌɝɝɞɜɚɕɝɞɎɌ ɤɔɓɚɠɜɑəɔɣɑɝɖɚɏɚ ɝɛɑɖɞɜɌ (ȼɄȽ) ɛɚ-ɛɜɑɒəɑɘɟ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɏɜɟɛɛɟ ɓɌɍɚɗɑɎɌəɔɕ, əɌɔɍɚɗɑɑ ɟɏɜɚɒɌɪɥɔɡ ɝɚɢɔɌɗɨəɚɘɟ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɪ 

ɍɚɗɨəɧɡ [1, 6]. ȬɎɞɚɜɌɘɔ ɝɚɎɜɑɘɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌəɚ, ɣɞɚ əɌɔɍɚɗɨɤɔɑ çɝɚɢɔɌɗɨəɧɑ ɛɚɞɑɜɔè 

ɛɌɢɔɑəɞɌ ɛɜɚɔɝɡɚɐɫɞ Ɏ ɛɑɜɎɧɑ ɛɫɞɨ ɗɑɞ ɍɚɗɑɓəɔ. Ȼɜɔ ɩɞɚɘ Ɏ ɝɔɗɟ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ 

ɚɝɚɍɑəəɚɝɞɑɕ ɛɑɜɎɧɑ ɩɛɔɓɚɐɧ ɩɞɚɏɚ ɛɝɔɡɔɣɑɝɖɚɏɚ ɜɌɝɝɞɜɚɕɝɞɎɌ ɔɝɝɗɑɐɚɎɌɞɑɗɔ Ɏɧɐɑɗɫɪɞ Ɏ ɚɞɐɑɗɨəɟɪ 

ɏɜɟɛɛɟ, ɞɜɑɍɟɪɥɟɪ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɛɚɐɡɚɐɚɎ əɑ ɞɚɗɨɖɚ Ɏ ɛɜɚɎɑɐɑəɔɔ ɠɌɜɘɌɖɚɞɑɜɌɛɔɔ, əɚ ɔ Ɏ 

ɝɞɜɌɞɑɏɔɫɡ ɛɝɔɡɚɝɚɢɔɌɗɨəɚɕ ɛɚɐɐɑɜɒɖɔ [2, 4]. ȸəɚɏɚɣɔɝɗɑəəɧɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɛɑɜɎɚɏɚ 

ɛɝɔɡɚɞɔɣɑɝɖɚɏɚ ɩɛɔɓɚɐɌ ɛɜɔ ȼɄȽ ɐɚɖɌɓɌəɚ, ɣɞɚ ɝɚɣɑɞɌəɔɑ ɚɛɞɔɘɌɗɨəɚɕ ɠɌɜɘɌɖɚɞɑɜɌɛɔɔ ɝ 

ɛɝɔɡɚɝɚɢɔɌɗɨəɧɘɔ ɝɑɘɑɕəɚ-ɚɜɔɑəɞɔɜɚɎɌəəɧɘɔ ɎɚɓɐɑɕɝɞɎɔɫɘɔ ɝɍɑɜɑɏɌɪɥɑ-ɛɜɑɎɑəɞɔɎəɚɏɚ 

ɡɌɜɌɖɞɑɜɌ ɝɛɚɝɚɍɝɞɎɟɑɞ ɛɚɗɚɒɔɞɑɗɨəɚɘɟ Ɏɗɔɫəɔɪ əɌ ɝɚɢɔɌɗɨəɚɑ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɛɌɢɔɑəɞɌ [7]. Ȯ 

ɜɫɐɑ ɜɌɍɚɞ ɛɚɐɣɑɜɖɔɎɌɑɞɝɫ ɌɖɞɟɌɗɨəɚɝɞɨ ɜɌɓɜɌɍɚɞɖɔ ɖɚɘɛɗɑɖɝəɧɡ ɛɜɚɏɜɌɘɘ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɡ 

ɝɑɘɑɕəɧɡ ɎɚɓɐɑɕɝɞɎɔɕ ɝ ɟɣɑɞɚɘ ɘɚɐɑɗɑɕ Ɏəɟɞɜɔɝɑɘɑɕəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ, ɠɚɜɘɔɜɟɪɥɔɡɝɫ 

ɎɝɗɑɐɝɞɎɔɑ ɖɗɔəɔɖɚ-ɝɚɢɔɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ȼɄȽ [3, 5]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɓəɌɣɑəɔɑ ɔ ɝɚɐɑɜɒɌəɔɑ ɩɞɚɏɚ 

ɖɚɘɛɚəɑəɞɌ ɎɚɓɐɑɕɝɞɎɔɫ Ɏ ɝɔɝɞɑɘɑ ɖɚɘɛɗɑɖɝəɚɕ ɛɚɘɚɥɔ ɍɚɗɨəɧɘ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ əɟɒɐɌɑɞɝɫ Ɏ 

ɐɌɗɨəɑɕɤɑɘ ɔɓɟɣɑəɔɔ 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɔɓɟɣɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɐɑɎɔɌɢɔɕ Ɏəɟɞɜɔɝɑɘɑɕəɧɡ ɚɞəɚɤɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɝɝɞɜɚɕɝɞɎɌɘɔ ɤɔɓɚɠɜɑəɔɣɑɝɖɚɏɚ ɝɛɑɖɞɜɌ 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȱɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ ɠɚɜɘɔɜɟɪɥɔɡɝɫ ɛɜɔ ɛɑɜɎɧɡ ɛɝɔɡɚɞɔɣɑɝɖɔɡ 

ɩɛɔɓɚɐɌɡ ȼɄȽ ɐɑɎɔɌɢɔɕ ɚɍɥɑəɔɫ, Ɍ ɞɌɖɒɑ ɚɝɚɍɑəəɚɝɞɑɕ Ɏɗɔɫəɔɫ ɍɚɗɑɓəɔ əɌ Ɏəɟɞɜɔɝɑɘɑɕəɚɑ 

ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɛɜɔ ɐɌɗɨəɑɕɤɑɘ ɞɑɣɑəɔɔ ɍɚɗɑɓəɔ, əɌɘɔ ɍɧɗɌ ɚɍɝɗɑɐɚɎɌəɌ 51 ɝɑɘɨɫ ɛɌɢɔɑəɞɚɎ ɝ 

ȼɄȽ (118 ɣɑɗɚɎɑɖ), ɛɚɗɟɣɌɎɤɔɡ ɘɑɐɔɖɌɘɑəɞɚɓəɚɑ ɗɑɣɑəɔɑ ɐɚ Ɏɖɗɪɣɑəɔɫ Ɏ ɛɜɚɏɜɌɘɘɧ ɛɝɔɡɚɝɚɢɔɌɗɨəɚɕ 

ɞɑɜɌɛɔɔ. ȺɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɝɫ ɖɗɔəɔɖɚ-ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɕ ɘɑɞɚɐ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ əɌɘɔ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ɐɎɌ ɚɝəɚɎəɧɡ ɠɌɖɞɚɜɌ, Ɏɗɔɫɪɥɔɡ əɌ 

ɡɌɜɌɖɞɑɜ ɐɑɎɔɌɢɔɕ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ Ɏ ɝɑɘɨɑ: ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɜɌɝɝɞɜɚɕɝɞɎɌ ɤɔɓɚɠɜɑəɔɣɑɝɖɚɏɚ 

ɝɛɑɖɞɜɌ ɔ ɠɑəɚɘɑəɚɗɚɏɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ Ɏɑɐɟɥɑɕ ɛɝɔɡɚɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ. Ȼɜɔ ɩɞɚɘ 

ɍɧɗɚ Ɏɧɐɑɗɑəɚ ɛɫɞɨ ɘɚɐɑɗɑɕ Ɏəɟɞɜɔɝɑɘɑɕəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɝ ɍɚɗɨəɧɘ (ɜɔɝ. 1):  

1. Ȼɚ ɞɔɛɟ çɩɘɚɢɔɚəɌɗɨəɚɏɚ ɚɞɎɑɜɒɑəɔɫè. 

2. Ƚ ɠɑəɚɘɑəɚɘ çɜɌɝɥɑɛɗɑəɔɫ ɝɑɘɨɔè. 

3. Ƚ ɠɚɜɘɔɜɚɎɌəɔɑɘ çɝɔɘɍɔɚɞɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕè. 

4. Ƚ ɠɑəɚɘɑəɚɘ çɏɔɛɑɜɚɛɑɖɔè. 

5. Ƚ ɠɚɜɘɔɜɚɎɌəɔɑɘ çɖɚəɝɞɜɟɖɞɔɎəɚɕ ɖɚəɝɚɗɚɐɌɢɔɔè ɝɑɘɨɔ. 

 
ȼɔɝ. 1 ȸɚɐɑɗɔ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ Ɏ ɝɑɘɨɫɡ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɎɧɘ ɛɝɔɡɚɞɔɣɑɝɖɔɘ ɩɛɔɓɚɐɚɘ ɛɜɔ ȼɄȽ (%). 

 

 Ȯ ɛɑɜɎɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ ɝɑɘɨɔ (n=13) ɝɚ ɝɠɚɜɘɔɜɚɎɌɎɤɑɕɝɫ ɘɚɐɑɗɨɪ ɚɞəɚɤɑəɔɕ ɛɚ ɞɔɛɟ 

çɩɘɚɢɔɚəɌɗɨəɚɏɚ ɚɞɎɑɜɒɑəɔɫè. Ȯ ɐɌəəɚɕ ɏɜɟɛɛɑ 53,8 % ɛɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɔɝɨ ɝ ɐɔɌɏəɚɓɚɘ 

ɤɔɓɚɠɜɑəɔɫ ɛɌɜɌəɚɔɐəɌɫ (F20.0), ɛɚ 15,4% - ɚɝɞɜɚɑ ɛɚɗɔɘɚɜɠəɚɑ ɛɝɔɡɚɞɔɣɑɝɖɚɑ (F23.0), 

ɤɔɓɚɌɠɠɑɖɞɔɎəɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ (F25) ɔ ɤɔɓɚɞɔɛɔɣɑɝɖɚɑ (F21) ɜɌɝɝɞɜɚɕɝɞɎɌ. Ȯ ɛɑɜɔɚɐ ɛɜɔɝɞɟɛɌ ɟ 76,9 

% ɍɚɗɨəɧɡ əɌɍɗɪɐɌɗɌɝɨ ɜɌɓɎɑɜəɟɞɌɫ ɛɌɜɌəɚɔɐəɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ, ɔɡ ɛɚɎɑɐɑəɔɑ ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɍɜɑɐɚɎɧɘɔ ɘɚɞɔɎɌɘɔ, Ɍ ɜɚɐɝɞɎɑəəɔɖɔ ɎɖɗɪɣɌɗɔɝɨ Ɏ ɖɜɟɏ çɍɚɗɑɓəɑəəɧɡè ɛɑɜɑɒɔɎɌəɔɕ ɝ ɎɧɜɌɒɑəəɚɕ 

ɎɑɜɍɌɗɨəɚɕ ɔ ɠɔɓɔɣɑɝɖɚɕ Ɍɏɜɑɝɝɔɑɕ. ȻɚɗəɌɫ ɖɜɔɞɔɖɌ ɖ ɝɚɝɞɚɫəɔɪ əɑ ɠɚɜɘɔɜɚɎɌɗɌɝɨ (76,9 %), ɣɞɚ 

ɚɛɜɑɐɑɗɫɗɚ əɔɓɖɟɪ ɖɚɘɛɗɌɕɑəɞəɚɝɞɨ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ. 

ȼɑɘɔɝɝɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ ɍɧɗɔ əɑɛɚɗəɧɘɔ. Ȯ ɘɑɒɛɜɔɝɞɟɛəɧɕ ɛɑɜɔɚɐ ɟ ɍɚɗɨəɧɡ 

əɌɍɗɪɐɌɗɌɝɨ ɟɝɞɚɕɣɔɎɌɫ ɛɌɜɌəɚɔɐəɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ. 76,9 % ɛɌɢɔɑəɞɚɎ ɎɧɝɖɌɓɧɎɌɗɔ ɔɐɑɔ ɚɞəɚɤɑəɔɫ, 

30,7 % - ɔɐɑɔ ɎɜɑɐɌ (30,7 %), Ɍ 15,4 % - ɚɥɟɥɑəɔɫ çɣɟɒɔɡ ɜɚɐɔɞɑɗɑɕè, ɣɞɚ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɍɜɑɐɚɎɧɘ 
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ɛɚɎɑɐɑəɔɑɘ ɝ Ɏɖɗɪɣɑəɔɑɘ ɣɗɑəɚɎ ɝɑɘɨɔ Ɏ ɖɜɟɏ ɍɚɗɑɓəɑəəɧɡ ɛɑɜɑɒɔɎɌəɔɕ ɔ əɌɜɌɝɞɌəɔɑɘ ɎɑɜɍɌɗɨəɚɕ 

ɔ ɠɔɓɔɣɑɝɖɚɕ Ɍɏɜɑɝɝɔɔ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɍɗɔɒɌɕɤɔɘ ɜɚɐɝɞɎɑəəɔɖɌɘ. ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɖɜɔɞɔɖɌ ɖ ɓɌɍɚɗɑɎɌəɔɪ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (76,9 %) ɍɧɗɌ əɑɐɚɝɞɌɞɚɣəɚɕ, ɣɞɚ ɚɍɟɝɗɌɎɗɔɎɌɗɚ əɔɓɖɟɪ 

ɖɚɘɛɗɌɑəɞəɚɝɞɨ. ȰɑɠɔɢɔɞɌɜəɌɫ əɑɏɌɞɔɎəɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ əɌɜɌɝɞɌɗɌ ɐɚɝɞɌɞɚɣəɚ ɍɧɝɞɜɚ, əɑ ɝɘɚɞɜɫ ɛɚ 

ɛɜɚɎɚɐɔɘɟɪ ɞɑɜɌɛɔɪ. ȻɜɑɔɘɟɥɑɝɞɎɑəəɚ ɎɧɫɎɗɫɗɔɝɨ ɌɛɌɞɚ-Ɍɍɟɗɔɣɑɝɖɔɑ əɌɜɟɤɑəɔɫ (ɌɘɚɞɔɎɌɢɔɚəəɧɕ 

ɖɗɌɝɞɑɜ) ɝ ɩɘɚɢɔɚəɌɗɨəɧɘ ɚɍɑɐəɑəɔɑɘ, əɌɜɌɝɞɌəɔɑɘ ɌɟɞɔɓɌɢɔɔ ɔ ɛɚɞɑɜɑɕ ɛɜɑɒəɔɡ ɝɚɢɔɌɗɨəɚ-

ɜɚɗɑɎɧɡ ɛɚɓɔɢɔɕ ɍɚɗɨəɧɡ 

Ȯɚ Ɏɞɚɜɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ 11 (21,6 %) ɝɑɘɑɕ, Ɏ ɖɚɞɚɜɧɡ ɠɚɜɘɔɜɚɎɌɗɝɫ ɝɎɚɑɚɍɜɌɓəɧɕ ɠɑəɚɘɑə 

çɜɌɝɥɑɛɗɑəɔɫ ɝɑɘɨɔè ɝ ɝɚɡɜɌəɑəɔɑɘ ɠɚɜɘɌɗɨəɚɕ ɛɚɐɐɑɜɒɖɔ ɔ ɟɡɚɐɌ. ȰɔɌɏəɚɓɧ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɍɧɗɔ ɝɗɑɐɟɪɥɔɘɔ: ɚɝɞɜɚɑ ɛɚɗɔɘɚɜɠəɚɑ ɛɝɔɡɚɞɔɣɑɝɖɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ (F23.0) ð 36,4 % 

əɌɍɗɪɐɑəɔɕ, ɤɔɓɚɠɜɑəɔɫ ɛɌɜɌəɚɔɐəɌɫ (F20.0) ð 27,3 %, ɤɔɓɚɌɠɠɑɖɞɔɎəɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ (F25) ð 27,3 % 

ɔ ɤɔɓɚɞɔɛɔɣɑɝɖɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ (F21) ð 9,1%. 

ȿ ɍɚɗɨəɧɡ ɐɌəəɚɕ ɏɜɟɛɛɧ ɝɔɘɛɞɚɘɌɞɔɖɌ ɜɌɓɎɔɎɌɗɌɝɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɚɝɞɜɚ (72,7 %), ɜɑɒɑ ð 

ɛɚɐɚɝɞɜɚ (27,3 %), ɚɍɧɣəɚ ð Ɏ Ɏɔɐɑ ɛɚɗɔɘɚɜɠəɚɏɚ ɌɠɠɑɖɞɔɎəɚ-ɍɜɑɐɚɎɚɏɚ ɛɜɔɝɞɟɛɌ. Ȼɜɔ ɐɌɗɨəɑɕɤɑɘ 

ɞɑɣɑəɔɔ ȼɄȽ ɩɖɓɌɢɑɜɍɌɢɔɫ ɛɜɚɐɟɖɞɔɎəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɛɜɚɔɝɡɚɐɔɗɌ, ɖɌɖ ɛɜɌɎɔɗɚ, əɌ ɠɚəɑ 

ɐɑɛɜɑɝɝɔɎəɚɏɚ ɌɠɠɑɖɞɌ (81,8 %). ɁɌɜɌɖɞɑɜəɚ, ɣɞɚ ɔɐɑɔ ɚɞəɚɤɑəɔɫ ɖ ɜɚɐɔɞɑɗɫɘ ɛɜɔɝɚɑɐɔəɫɗɔɝɨ ɖ 

ɍɜɑɐɚɎɧɘ ɛɑɜɑɒɔɎɌəɔɫɘ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ (100,0 %). Ȼɜɔ ɩɞɚɘ ɣɌɝɞɚ ɚɞɘɑɣɌɗɌɝɨ 

ɎɑɜɍɌɗɨəɌɫ ɖɚəɠɗɔɖɞəɚɝɞɨ Ɏ ɝɑɘɨɫɡ (72,7 %). ȼɑɘɔɝɝɔɔ ɍɧɗɔ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑɛɚɗəɧɘɔ ɔ əɑɟɝɞɚɕɣɔɎɧɘɔ.  

ȺɍɝɗɑɐɚɎɌəɔɑ ɝɑɘɨɑɕ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɖɗɔəɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ȼɄȽ 

(əɌɜɌɝɞɌɪɥɔɑ ɐɑɠɔɢɔɞɌɜəɧɑ ɛɜɚɫɎɗɑəɔɫ ɔ ɩɘɚɢɔɚəɌɗɨəɌɫ ɡɚɗɚɐəɚɝɞɨ ɛɌɢɔɑəɞɌ) ɚɍɟɝɗɌɎɗɔɎɌɗɔ 

ɟɘɑəɨɤɑəɔɑ ɩɘɚɢɔɚəɌɗɨəɚɕ ɍɗɔɓɚɝɞɔ ɝ ɛɌɢɔɑəɞɚɘ. Ȼɜɔ ɩɞɚɘ, ɌɠɠɑɖɞɔɎəɚ-ɍɜɑɐɚɎɌɫ ɝɞɜɟɖɞɟɜɌ 

ɛɜɔɝɞɟɛɌ ɝ ɐɑɛɜɑɝɝɔɎəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ ɚɖɌɓɧɎɌɗɔ ɍɗɌɏɚɛɜɔɫɞəɚɑ Ɏɗɔɫəɔɑ əɌ ɛɚɐɐɑɜɒɌəɔɑ 

ɩɘɚɢɔɚəɌɗɨəɚɕ çɛɜɔɎɫɓɌəəɚɝɞɔè ɣɗɑəɚɎ ɝɑɘɨɔ ɖ ɛɌɢɔɑəɞɟ. ȶ 3-ɘɟ ɏɚɐɟ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɝɑɘɨɫɡ 

ɟɝɞɌəɌɎɗɔɎɌɗɔɝɨ ɠɚɜɘɌɗɨəɧɑ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ, ɖɚɞɚɜɧɑ ɫɎɗɫɗɔɝɨ ɝɎɚɑɚɍɜɌɓəɧɘ ɓɌɥɔɞəɧɘ 

ɘɑɡɌəɔɓɘɚɘ ɔ ɚɞɜɌɒɑəɔɑɘ çɩɘɚɢɔɚəɌɗɨəɚɏɚ ɎɧɏɚɜɌəɔɫè ɜɚɐɝɞɎɑəəɔɖɚɎ. Ȯɝɑ ɩɞɚ ɛɜɔɎɚɐɔɗɚ ɖ 

ɩɘɚɢɔɚəɌɗɨəɚɕ ɔɓɚɗɫɢɔɔ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ. 

Ⱦɜɑɞɨɫ ɏɜɟɛɛɌ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ 11 ɝɑɘɨɫɘɔ (21,6 %), Ɏ ɖɚɞɚɜɧɡ ɜɌɓɎɔɗɔɝɨ çɝɔɘɍɔɚɞɔɣɑɝɖɔɑ 

ɎɓɌɔɘɚɚɞəɚɤɑəɔɫè ɝ ɍɚɗɨəɧɘ əɌ ɠɚəɑ ɞɑɣɑəɔɫ ȼɄȽ. ɉɞɔ ɛɌɢɔɑəɞɧ əɌɍɗɪɐɌɗɔɝɨ ɝ ɐɔɌɏəɚɓɌɘɔ: 

ɤɔɓɚɞɔɛɔɣɑɝɖɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ (F21) ð 45,5 %, ɚɝɞɜɚɑ ɛɚɗɔɘɚɜɠəɚɑ ɛɝɔɡɚɞɔɣɑɝɖɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ (F23.0) 

ð 18,1 %, ɤɔɓɚɠɜɑəɔɫ ɛɌɜɌəɚɔɐəɌɫ (F20.0) ð 9,1 % ɔ ɤɔɓɚɌɠɠɑɖɞɔɎəɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ (F25) ð 27,3 %.  

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (81,8 %) ɜɌɝɝɞɜɚɕɝɞɎɌ ɤɔɓɚɠɜɑəɔɣɑɝɖɚɏɚ ɝɛɑɖɞɜɌ ɔɘɑɗɔ ɜɌəəɑɑ 

əɌɣɌɗɚ. ȸɌəɔɠɑɝɞ ɓɌɍɚɗɑɎɌəɔɫ ɔɘɑɗ ɛɚɐɚɝɞɜɧɕ ɡɌɜɌɖɞɑɜ, əɌɣɔəɌɫɝɨ ɝ ɐɑɛɜɑɝɝɔɎəɧɡ ɜɌɝɝɞɜɚɕɝɞɎ, 

ɔɛɚɡɚəɐɜɔɣɑɝɖɔɡ ɍɜɑɐɚɎɧɡ ɔ ɛɚɎɑɐɑəɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ. Ȯ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ ɛɜɑɚɍɗɌɐɌɗɌ 

əɑɏɌɞɔɎəɌɫ ɛɝɔɡɚɛɌɞɚɗɚɏɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɚɝɞɌɞɚɣəɧɘɔ ɛɜɚɐɟɖɞɔɎəɧɘɔ 

ɝɔɘɛɞɚɘɌɘɔ. Ⱦɫɏɚɝɞəɚɑ ɛɑɜɑɒɔɎɌəɔɑ ɍɚɗɨəɧɘɔ ɝɎɚɑɏɚ ɝɚɝɞɚɫəɔɫ, ɛɚɞɜɑɍəɚɝɞɨ Ɏ ɛɚɘɚɥɔ ɍɧɗɔ 

ɚɍɟɝɗɚɎɗɑəɧ ɜɌɓɎɔɞɔɑɘ ɖɜɔɞɔɖɔ ɖ ɍɚɗɑɓəɑəəɧɘ ɛɑɜɑɒɔɎɌəɔɫɘ ɚɝɞɜɚɏɚ ɛɑɜɔɚɐɌ ɟ 72,7 % ɛɌɢɔɑəɞɚɎ. Ȯ 

ɝɎɫɓɔ ɝ ɎɧɜɌɒɑəəɚɕ ɐɑɓɌɐɌɛɞɌɢɔɑɕ Ɏɝɑ ɛɌɢɔɑəɞɧ (100,0 %) ɓɌəɔɘɌɗɔ ɛɚɐɣɔəɑəəɚɑ ɛɚɗɚɒɑəɔɑ ɔ ɍɧɗɔ 

ɛɚɗəɚɝɞɨɪ ɓɌɎɔɝɔɘɧ ɚɞ ɜɚɐɝɞɎɑəəɔɖɚɎ.  

ȺɍɝɗɑɐɚɎɌəɔɑ ɜɚɐɝɞɎɑəəɔɖɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɝɞɜɑɘɔɞɑɗɨəɚɑ əɌɜɌɝɞɌəɔɑ 

ɐɑɠɔɢɔɞɌɜəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, ɐɑɓɌɐɌɛɞɌɢɔɫ ɍɚɗɨəɧɡ Ɏ ɝɚɢɔɌɗɨəɚɕ ɔ ɞɜɟɐɚɎɚɕ ɝɠɑɜɌɡ, ɍɧɗɔ 

ɛɜɑɐɔɖɞɚɜɌɘɔ ɜɌɓɎɔɞɔɫ çɝɔɘɍɔɚɞɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕè əɌ ɜɌəəɔɡ ɩɞɌɛɌɡ ɞɑɣɑəɔɫ ȼɄȽ. 

Ȼɜɚɏɜɑɝɝɔɜɟɪɥɑɑ ɩɘɚɢɔɚəɌɗɨəɚɑ ɟɛɗɚɥɑəɔɑ, ɚɞɝɟɞɝɞɎɔɑ ɩɘɚɢɔɚəɌɗɨəɚɕ ɍɗɔɓɚɝɞɔ ɝɛɚɝɚɍɝɞɎɚɎɌɗɔ 

ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ ð ɡɜɚəɔɠɔɖɌɢɔɔ ɝɞɜɑɝɝɌ ɔ ɛɝɔɡɚɩɘɚɢɔɚəɌɗɨəɚɘɟ ɔɝɞɚɥɑəɔɪ ɝɑɘɨɔ, Ɍ ɝ ɐɜɟɏɚɕ ð 

ɓɌɖɜɑɛɗɑəɔɪ ɟɝɞɚɕɣɔɎɚɕ ɜɚɗɔ çɛɝɔɡɔɣɑɝɖɔè ɍɚɗɨəɚɏɚ. 

Ȯ ɝɑɘɨɫɡ ɣɑɞɎɑɜɞɚɕ ɏɜɟɛɛɧ (n=12) ɠɚɜɘɔɜɚɎɌɗɔɝɨ ɏɔɛɑɜɚɛɑɖɌɪɥɔɑ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ, 

ɜɌɓɎɔɎɌɎɤɔɑɝɫ ɛɜɔ ɐɗɔɞɑɗɨəɚɘ ɞɑɣɑəɔɔ ȼɄȽ ɟ ɣɗɑəɌ ɝɑɘɨɔ. ȰɔɌɏəɚɓɧ ɛɌɢɔɑəɞɚɎ Ɏ 50,0 % əɌɍɗɪɐɑəɔɕ 

ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɤɔɓɚɌɠɠɑɖɞɔɎəɧɘ ɜɌɝɝɞɜɚɕɝɞɎɚɘ (F25), Ɏ 25,0% ð ɤɔɓɚɞɔɛɔɣɑɝɖɔɘ ɜɌɝɝɞɜɚɕɝɞɎɚɘ 

(F21), Ɏ 16,7 % ð ɚɝɞɜɧɘ ɛɚɗɔɘɚɜɠəɧɘ ɛɝɔɡɚɞɔɣɑɝɖɔɘ ɜɌɝɝɞɜɚɕɝɞɎɚɘ (F20.3) ɔ Ɏ 8,3 % ɝɗɟɣɌɑɎ ð 

ɤɔɓɚɠɜɑəɔɑɕ ɛɌɜɌəɚɔɐəɚɕ (F20.0).  

ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ (91,6 %) ɓɌɐɚɗɏɚ ɐɚ ɜɌɓɎɔɞɔɫ ȻȻɉ ɚɞɘɑɣɌɗɌɝɨ 

ɛɚɎɧɤɑəəɌɫ ɞɜɑɎɚɒəɚɝɞɨ ɔ ɘəɔɞɑɗɨəɚɝɞɨ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɜɚɐɝɞɎɑəəɔɖɔ ɛɌɢɔɑəɞɚɎ ɚɖɌɓɧɎɌɗɔ ɔɘ 

ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɛɚɐɐɑɜɒɖɟ. Ȱɑɍɪɞ ɛɝɔɡɔɣɑɝɖɚɏɚ ɜɌɝɝɞɜɚɕɝɞɎɌ Ɏ 83,3 % ɝɗɟɣɌɑɎ ɛɜɚɞɑɖɌɗ Ɏ Ɏɔɐɑ 

ɚɝɞɜɚɏɚ ɌɠɠɑɖɞɔɎəɚ-ɍɜɑɐɚɎɚɏɚ ɛɜɔɝɞɟɛɌ ɍɑɓ ɛɜɑɐɤɑɝɞɎɟɪɥɑɏɚ ɛɜɚɐɜɚɘɌɗɨəɚɏɚ ɛɑɜɔɚɐɌ. Ȯ 

ɠɑəɚɘɑəɚɗɚɏɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɑ ɛɜɔɝɞɟɛɌ ɟ ɛɚɐɌɎɗɫɪɥɑɏɚ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ (91,7 %) 

ɛɜɑɚɍɗɌɐɌɗɌ ɐɑɛɜɑɝɝɔɎəɚ-ɛɌɜɌəɚɔɐəɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ. Ȼɜɔ ɞɌɖɚɘ ɜɌɓɎɔɞɔɔ ɔ ɞɑɣɑəɔɔ ȼɄȽ 

ɠɚɜɘɔɜɚɎɌɗɔɝɨ ɛɚɗəɧɑ ɜɑɘɔɝɝɔɔ ɝ ɖɟɛɔɜɚɎɌəɔɑɘ ɛɝɔɡɚɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɔ ɖɜɔɞɔɣɑɝɖɔɘ 

ɚɞəɚɤɑəɔɑɘ ɖ ɛɑɜɑəɑɝɑəəɚɘɟ ɛɜɔɝɞɟɛɟ. ɉɞɔ ɍɚɗɨəɧɑ ɎɚɓɎɜɌɥɌɗɔɝɨ ɖ ɛɜɔɎɧɣəɚɕ ɒɔɓəɔ, ɟɣɑɍɑ, ɜɌɍɚɞɑ, 

ɎɚɝɝɞɌəɌɎɗɔɎɌɗɔ ɛɜɑɒəɔɑ ɝɚɢɔɌɗɨəɧɑ ɝɎɫɓɔ ɔ ɟɜɚɎɑəɨ ɝɚɢɔɌɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ.  

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɞɌɖɔɑ ɖɗɔəɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ȼɄȽ ɛɜɔɎɚɐɔɗɔ ɖ ɜɌɓɎɔɞɔɪ ɟɒɑ əɌ 

ɑɏɚ ɔəɔɢɔɌɗɨəɧɡ ɩɞɌɛɌɡ ɛɜɚɫɎɗɑəɔɕ ɏɔɛɑɜɛɜɚɞɑɖɢɔɔ, ɚɖɚəɣɌɞɑɗɨəɚ ɓɌɖɜɑɛɗɫɎɤɑɕɝɫ ɖ 3-ɘɟ ɏɚɐɟ 

ɓɌɍɚɗɑɎɌəɔɫ. ȼɚɐɝɞɎɑəəɔɖɔ ɍɚɗɨəɧɡ ɩɞɚɕ ɏɜɟɛɛɧ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ əɌɔɘɑəɨɤɑɑ ɩɘɚɢɔɚəɌɗɨəɚɑ 

ɔɝɞɚɥɑəɔɑ (çɎɧɏɚɜɌəɔɑè) Ɏ ɝɎɫɓɔ ɝ ɟɡɚɐɚɘ ɓɌ ɛɌɢɔɑəɞɚɘ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, Ɏ ɝɎɫɓɔ ɝ ɝɚɡɜɌəɑəɔɑɘ 

ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɚɏɚ ɐɗɫ əɑɏɚ ɩɘɚɢɔɚəɌɗɨəɚɏɚ ɖɚəɞɌɖɞɌ ɝ ɝɑɘɨɑɕ. 

ȻɫɞɌɫ ɏɜɟɛɛɌ (n=4) ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ ɝɑɘɨɫɘɔ ɝɚ ɝɠɚɜɘɔɜɚɎɌɎɤɔɘɔɝɫ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫɘɔ 

ɝ ɖɚəɝɞɜɟɖɞɔɎəɧɘ ɟɡɚɐɚɘ ɓɌ ɛɌɢɔɑəɞɚɎ ɔ ɛɚɐɐɑɜɒɌəɔɑɘ ɩɘɚɢɔɚəɌɗɨəɚɕ ɍɗɔɓɚɝɞɔ ɝ əɔɘ. Ȯ ɟɖɌɓɌəəɚɕ 
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ɏɜɟɛɛɑ 75,0 % ɛɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɔɝɨ ɝ ɐɔɌɏəɚɓɚɘ ɚɝɞɜɚɑ ɛɚɗɔɘɚɜɠəɚɑ ɛɝɔɡɚɞɔɣɑɝɖɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ 

(F23.0) ɔ 25,0 % ð ɝ ɐɔɌɏəɚɓɚɘ ɤɔɓɚɞɔɛɔɣɑɝɖɚɑ ɜɌɝɝɞɜɚɕɝɞɎɚ (F21). 

Ȯ ɠɑəɚɘɑəɚɗɚɏɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɑ ɛɜɔɝɞɟɛɌ ɣɌɝɞɚ ɚɞɘɑɣɌɗɔɝɨ ɣɟɎɝɞɎɑəəɧɑ ɍɜɑɐɚɎɧɑ 

ɛɑɜɑɒɔɎɌəɔɫ əɌ ɠɚəɑ ɐɑɛɜɑɝɝɔɎəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ. ȹɌ ɠɚəɑ ɗɑɣɑəɔɫ ɐɚɝɞɌɞɚɣəɚ ɍɧɝɞɜɚ 

ɐɑɓɌɖɞɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɛɑɜɝɑɖɟɞɚɜəɧɑ ɛɑɜɑɒɔɎɌəɔɫ, ɠɚɜɘɔɜɚɎɌɗɚɝɨ ɖɜɔɞɔɣɑɝɖɚɑ ɚɞəɚɤɑəɔɑ ɖ əɔɘ ɔ 

əɔɎɑɗɔɜɚɎɌɗɔɝɨ ɐɑɎɔɌɢɔɔ ɛɚɎɑɐɑəɔɫ. ȺɍɝɗɑɐɚɎɌəɔɑ ɜɚɐɝɞɎɑəəɔɖɚɎ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ 

ɛɚɖɌɓɌɗɚ, ɣɞɚ ɚɝɚɍɑəəɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ȼɄȽ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑɝɫ ɚɞɝɟɞɝɞɎɔɑɘ ɜɌɓɎɑɜəɟɞɧɡ 

ɍɜɑɐɚɎɧɡ ɔɐɑɕ əɌ Ɏɧɝɚɞɑ ɚɝɞɜɧɡ ɝɚɝɞɚɫəɔɕ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɍɗɔɒɌɕɤɑɑ ɝɚɢɔɌɗɨəɚɑ ɚɖɜɟɒɑəɔɑ, 

əɌɗɔɣɔɑɘ ɐɑɛɜɑɝɝɔɎəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ, ɠɚɜɘɔɜɚɎɌəɔɑ ɖɜɔɞɔɣəɚɏɚ ɚɞəɚɤɑəɔɫ ɖ ɍɚɗɑɓəɑəəɧɘ 

ɛɑɜɑɒɔɎɌəɔɫɘ, ɛɜɔəɫɞɔɑ əɑɚɍɡɚɐɔɘɚɝɞɔ ɗɑɣɑəɔɫ ɍɧɗɔ ɛɜɑɐɔɖɞɚɜɌɘɔ ɜɌɓɎɔɞɔɫ ɖɚəɝɞɜɟɖɞɔɎəɧɡ 

ɖɚəɝɚɗɔɐɔɜɟɪɥɔɡ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ. ȮɌɒəɧɘ ɩɘɚɢɔɚəɌɗɨəɧɘ çɛɚɐɖɜɑɛɗɑəɔɑɘè ɍɧɗɚ ɚɥɟɥɑəɔɑ 

çɍɗɌɏɚɐɌɜəɚɝɞɔè ɝɚ ɝɞɚɜɚəɧ ɛɌɢɔɑəɞɌ, ɝɚɡɜɌəɑəɔɑ ɩɘɚɢɔɚəɌɗɨəɚɕ ɍɗɔɓɚɝɞɔ ɝ əɔɘ. 

ȮɧɎɚɐɧ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɜɚɘɑ ɔɝɡɚɐəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɝɑɘɑɕ, əɌ ɠɚɜɘɔɜɟɪɥɔɑɝɫ ɐɑɎɔɌɢɔɔ 

ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ ɛɜɔ ɜɌɓɎɔɞɔɔ ȼɄȽ ɟ ɜɚɐɝɞɎɑəəɔɖɌ ɚɖɌɓɧɎɌɗɔ ɓəɌɣɔɘɚɑ Ɏɗɔɫəɔɑ ɚɝɚɍɑəəɚɝɞɔ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɜɌɝɝɞɜɚɕɝɞɎ. Ȼɜɔ ɩɞɚɘ ɛɑɜɎɧɑ ɔɓɘɑəɑəɔɫ ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ ɝ ɛɌɢɔɑəɞɚɘ 

ɚɞɘɑɣɌɗɔɝɨ əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɓɌɍɚɗɑɎɌəɔɫ, ɓɌɖɜɑɛɗɫɫɝɨ ɛɚ ɚɞɣɑɞɌɘ ɜɚɐɝɞɎɑəəɔɖɚɎ ɖ 3-ɘɟ ɏɚɐɟ 

ɍɚɗɑɓəɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɔɘɑəəɚ əɌ ɩɞɌɛɑ ɛɑɜɎɧɡ ɛɝɔɡɚɞɔɣɑɝɖɔɡ ɩɛɔɓɚɐɚɎ ɠɚɜɘɔɜɟɪɥɔɑɝɫ 

ɐɔɝɠɟəɖɢɔɔ ɝɑɘɑɕəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɚɍəɌɜɟɒɔɎɌɗɔ əɌɔɍɚɗɨɤɟɪ ɛɚɐɎɔɒəɚɝɞɨ ɔ Ɏɚɓɘɚɒəɚɝɞɨ 

ɚɍɜɌɞəɚɏɚ ɜɌɓɎɔɞɔɫ.  
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ɘɚɐɑɗɔ əɌɐɛɚɣɑɣəɔɖɌ ɝ ɚɛɟɡɚɗɨɪ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ Slicer 4.10.1. ȼɑɓɟɗɨɞɌɞɧ. 

ȰɑɞɌɗɨəɧɕ ɌəɌɗɔɓ ɛɜɔɣɔəəɧɡ ɠɌɖɞɚɜɚɎ, ɟɐɗɔəɫɪɥɔɡ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ 

ɟɝɗɚɎɔɫɡ ɚɏɜɌəɔɣɑəəɚɏɚ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, ɛɚɓɎɚɗɔɗ ɟɝɞɌəɚɎɔɞɨ ɖɜɔɞɑɜɔɔ ɞɑɡəɔɣɑɝɖɔɡ 

ɞɜɟɐəɚɝɞɑɕ ɌɐɜɑəɌɗɩɖɞɚɘɔɔ ɐɗɫ ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ əɌɐɛɚɣɑɣəɔɖɌ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɔɘɑɑɞɝɫ ɛɜɫɘɌɫ 

ɛɜɚɛɚɜɢɔɚəɌɗɨəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɖɚɗɔɣɑɝɞɎɚɘ ɖɜɔɞɑɜɔɑɎ ɜɔɝɖɌ ɞɑɡəɔɣɑɝɖɔɡ ɞɜɟɐəɚɝɞɑɕ Ɏɚ Ɏɜɑɘɫ 

ɚɛɑɜɌɢɔɔ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɚɛɑɜɌɞɔɎəɚɏɚ Ɏɜɑɘɑəɔ. ȶɜɚɘɑ ɞɚɏɚ, ɟɐɌɗɚɝɨ ɟɝɞɌəɚɎɔɞɨ, ɣɞɚ Ɏ ɝɗɟɣɌɑ 

ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ əɌɐɛɚɣɑɣəɔɖɌ ɔ əɌɗɔɣɔɔ 4 ɔ ɍɚɗɑɑ ɖɜɔɞɑɜɔɑɎ ɛɜɑɐɛɚɣɞɑəɔɑ 

ɚɞɐɌɎɌɗɚɝɨ ɚɞɖɜɧɞɧɘ ɐɚɝɞɟɛɌɘ, ɛɜɔ ɗɑɎɚɝɞɚɜɚəəɑɕ ɗɚɖɌɗɔɓɌɢɔɔ ɚɞɖɜɧɞɧɑ ɐɚɝɞɟɛɧ Ɏɧɛɚɗəɫɗɔ ɛɜɔ 

əɌɗɔɣɔɔ 3 ɔ ɍɚɗɑɑ ɛɜɔɓəɌɖɚɎ. ȿ ɍɚɗɨəɧɡ ɝ ɛɚɏɜɌəɔɣəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɖɜɔɞɑɜɔɑɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ 

ɞɑɡəɔɣɑɝɖɔɡ ɞɜɟɐəɚɝɞɑɕ (ɝ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɚɛɟɡɚɗɔ əɌɐɛɚɣɑɣəɔɖɌ ð 4 ɖɜɔɞɑɜɔɫ, ɝ 
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ɗɑɎɚɝɞɚɜɚəəɑɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ð 3 ɖɜɔɞɑɜɔɫ) Ɏɧɝɚɖ ɜɔɝɖ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɜɔ Ɏɧɍɚɜɑ 

ɚɛɞɔɘɌɗɨəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ ɐɗɫ ɌɐɜɑəɌɗɩɖɞɚɘɔɔ. Ƚ ɢɑɗɨɪ ɝɚɓɐɌəɔɫ ɚɍɦɑɘəɚɏɚ 

ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚ ɜɌɝɛɚɗɚɒɑəɔɔ əɌɐɛɚɣɑɣəɔɖɌ ɝ ɚɛɟɡɚɗɨɪ ɔ ɎɧɍɚɜɌ ɜɌɢɔɚəɌɗɨəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɐɚɝɞɟɛɌ ɐɗɫ ɌɐɜɑəɌɗɩɖɞɚɘɔɔ ɩɞɔɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ 

ɝɑɏɘɑəɞɌɢɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɝɚɓɐɌəɔɑɘ 3D-ɘɚɐɑɗɔ ɚɜɏɌəɌ, ɛɚɓɎɚɗɔɎɤɌɫ 

ɌɜɏɟɘɑəɞɔɜɚɎɌɞɨ Ɏɧɍɚɜ ɜɌɢɔɚəɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ 

ɐɚɚɛɑɜɌɢɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ əɌɎɔɏɌɢɔɔ ɐɚɝɞɟɛɌ ɔ ɌɐɐɔɞɔɎəɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ 

ɡɔɜɟɜɏɔɔ əɌɐɛɚɣɑɣəɔɖɚɎ ɛɚɓɎɚɗɔɗɔ ɟɗɟɣɤɔɞɨ əɑɛɚɝɜɑɐɝɞɎɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɗɑɣɑəɔɫ 

ɍɚɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɫɘɔ əɌɐɛɚɣɑɣəɔɖɚɎ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɛɟɡɚɗɨ əɌɐɛɚɣɑɣəɔɖɌ; ɖɚɘɛɨɪɞɑɜəɌɫ-ɞɚɘɚɏɜɌɠɔɫ; ɛɜɚɑɖɞɔɜɚɎɌəɔɑ ɐɚɝɞɟɛɌ; 

ɌɐɜɑəɌɗɩɖɞɚɘɔɫ; ɌɐɐɔɞɔɎəɧɑ ɞɑɡəɚɗɚɏɔɔ; 3D-ɘɚɐɑɗɨ. 
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ADDITIVE AND COMPUTER-TOMOGRAPHIC TECHNOLOGIES IN ADRENAL GLAND SURGERY  

 

S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  

 

Resume:  Ignoring the possi bilities of preoperative computer -graphic design leads to an irrational choice 

of surgical approaches for adrenalectomy, associated with the risk of complications and prolongation of the 

operation duration. The aim of the study was to demonstrate the possi bility of designing a safe access for 

adrenalectomy using 3D printed models based on preoperative computed tomography data. Materials and 

methods. The possibilities of preoperative design of access for adrenalectomy in 362 adrenal tumors were 

studied. In 3  cases, the access design was complemented by the creation of a 3D printed model of the 

adrenal gland using Slicer 4.10.1 software. Results. A detailed analysis of the factors that lengthen the time of 

performing the surgical intervention in a limited retr operitoneal space made it possible to establish criteria for 

the difficulties of adrenalectomy for the right and left adrenal glands. It has been established that there is a 

direct relationship between the limitations of technical capabilities during the o peration and the duration of 

the operational time. In addition, it was possible to establish that in the case of bilateral localization of the 

adrenal gland tumor and the presence of 4 or more criteria, preference was given to open approaches; using 

left l ocalization, open approaches were performed in the presence of 3 or more signs. Patients with a 

borderline choice of criteria for the possible localization of an adrenal tumor - 4 criteria, with left -sided 

localization - 3 criteria) has a high risk of intr aoperative complications with optimal surgical access for 

adrenalectomy. In order to create a three -dimensional representation of the location of the adrenal gland 

with a tumor and select a volume surgical approach for adrenalectomy, this patient underwent  computer -

graphic image segmentation followed by the creation of a 3D model of the organ, which made it possible to 

justify the choice of a rational access. Thus, the presented possibilities of preoperative computed tomographic 

navigation and additive tech nologies in adrenal gland surgery have made it possible to improve the 

immediate results of examination and treatment of patients with adrenal formations.  

Keywords:  adrenal gland tumor; computer tomography; access design; adrenalectomy; additive 

technologi es; 3D model.  

 

ȬɖɞɟɌɗɨəɚɝɞɨ. Ȱɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ əɑɞ ɑɐɔəɚɕ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ ɎɧɍɚɜɌ ɐɚɝɞɟɛɌ ɐɗɫ 

ɌɐɜɑəɌɗɩɖɞɚɘɔɔ (Ȭɉ) ɝ ɛɜɔɘɑəɑəɔɑɘ ɛɑɜɝɚəɌɗɔɓɔɜɚɎɌəəɚɏɚ ɛɚɐɡɚɐɌ [7,8]. ȱɎɜɚɛɑɕɝɖɔɑ ɌɎɞɚɜɧ ɣɌɥɑ 

ɛɟɍɗɔɖɟɪ ɜɑɓɟɗɨɞɌɞɧ ɜɑɞɜɚɛɑɜɔɞɚəɑɚɝɖɚɛɔɣɑɝɖɔɡ ɐɚɝɞɟɛɚɎ ɔ ɝɣɔɞɌɪɞ ɑɏɚ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ Ɏ ɡɔɜɟɜɏɔɔ 

əɌɐɛɚɣɑɣəɔɖɚɎɧɡ ɒɑɗɑɓ, ɘɑɒɐɟ ɞɑɘ ɌɘɑɜɔɖɌəɝɖɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɣɌɥɑ ɛɜɔɘɑəɫɪɞ ɠɜɌɓɟ çɓɚɗɚɞɚɕ 

ɝɞɌəɐɌɜɞè Ɏ ɚɞəɚɤɑəɔɔ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɔɡ ɐɚɝɞɟɛɚɎ [4,11,15,17]. Ⱥɐəɔ ɔɝɝɗɑɐɚɎɌɞɑɗɔ Ɏ Ɏɚɛɜɚɝɑ 

ɎɧɍɚɜɌ ɐɚɝɞɟɛɌ ɜɟɖɚɎɚɐɝɞɎɟɪɞɝɫ ɝɚɍɝɞɎɑəəɧɘ ɚɛɧɞɚɘ, ɐɜɟɏɔɑ ð ɌəɌɗɔɓɔɜɟɪɞ ɜɑɓɟɗɨɞɌɞɧ ɐɜɟɏɔɡ 

ɌɎɞɚɜɚɎ. ȺɐəɌɖɚ ɛɜɔ ɚɢɑəɖɑ ɗɔɞɑɜɌɞɟɜəɧɡ ɐɌəəɧɡ ɐɌɒɑ Ɏ ɩɜɟ ɜɌɓɎɔɞɔɫ Ɏɧɝɚɖɔɡ ɞɑɡəɚɗɚɏɔɕ ɔ 

ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɚɕ ɡɔɜɟɜɏɔɔ ɘəɚɏɔɑ ɎɜɌɣɔ ɝɞɌɗɖɔɎɌɪɞɝɫ ɝ ɚɝɗɚɒəɑəɔɫɘɔ Ȭɉ, ɞɜɑɍɟɪɥɔɑ 

ɖɚəɎɑɜɝɔɕ ɐɚɝɞɟɛɌ ɔɗɔ ɐɌɒɑ ɛɚɎɞɚɜəɧɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ [6,11,16]. ȴəɚɏɐɌ ɛɜɚɢɑəɞ 

ɚɝɗɚɒəɑəɔɕ ɐɚɝɞɔɏɌɑɞ əɑɎɑɜɚɫɞəɚ ɛɟɏɌɪɥɔɡ ɢɔɠɜ ð 11,8% [9]. ȹɑɘɑɢɖɌɫ ɌɝɝɚɢɔɌɢɔɫ ɩəɐɚɖɜɔəəɧɡ 

ɡɔɜɟɜɏɚɎ 2019 ɏɚɐɌ ɝɜɑɐɔ ɚɍɥɔɡ ɜɑɖɚɘɑəɐɌɢɔɕ ɛɚ ɗɑɣɑəɔɪ ɍɚɗɨəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ 

əɌɐɛɚɣɑɣəɔɖɚɎ (ȹȻ) ɝɐɑɗɌɗɌ ɚɝɚɍɧɕ Ɍɖɢɑəɞ əɌ ɚɛɑɜɌɞɔɎəɧɕ ɚɛɧɞ ɡɔɜɟɜɏɌ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɔɓɘ 

ɘɟɗɨɞɔɐɔɝɢɔɛɗɔəɌɜəɚɕ ɖɚɘɌəɐɧ, Ɏ ɣɌɝɞəɚɝɞɔ, əɌ ɖɚɗɗɑɏɔɌɗɨəɟɪ ɜɌɍɚɞɟ ɝɛɑɢɔɌɗɔɝɞɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɡɔɜɟɜɏɚɎ [10]. ȱɐɔəɔɣəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɝɎɚɕ ɚɛɧɞ ɛɗɌəɔɜɚɎɌəɔɫ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ ɝ ɛɜɔɘɑəɑəɔɑɘ Ɏɚɓɘɚɒəɚɝɞɑɕ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ (ȶȾ) 

ɛɜɚɑɖɞɔɜɚɎɌəɔɫ [1-3]. Ⱥɐəɔ ɔɝɝɗɑɐɚɎɌɞɑɗɔ Ɏɧɐɑɗɫɪɞ ɖɚəɖɜɑɞəɧɑ ɖɜɔɞɑɜɔɔ ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɏɚ 

ɐɚɝɞɟɛɌ ɐɗɫ ɚɞɖɜɧɞɧɡ ɔ ɍɚɖɚɎɧɡ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɔɡ, ɐɜɟɏɔɑ ð ɐɗɫ ɜɚɍɚɞ-ɌɝɝɔɝɞɔɜɚɎɌəəɧɡ ɔ 

ɚɐəɚɛɚɜɞɚɎɧɡ ɘɑɞɚɐɔɖ [6-8,13]. Ȱɜɟɏɔɑ ɌɎɞɚɜɧ Ɏɧɐɑɗɫɪɞ Ɏɝɑɏɚ 3 ɖɜɔɞɑɜɔɫ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɚɎɗɔɫɞɨ əɌ 

Ɏɧɍɚɜ ɐɚɝɞɟɛɌ: ɜɌɓɘɑɜ ɚɍɜɌɓɚɎɌəɔɫ ȹȻ, ȴȸȾ ɔ əɌɗɔɣɔɑ ɛɜɔɓəɌɖɚɎ ɔəɎɌɓɔɔ [5,12]. Ȼɚ ɘəɑəɔɪ 

ɌɘɑɜɔɖɌəɝɖɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɞɌɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɖɌɖ ȴȸȾ, ɚɍɥɌɫ ɛɗɚɥɌɐɨ ɛɚɐɖɚɒəɚ-ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɔ, ɛɗɚɥɌɐɨ ɓɌɍɜɪɤɔəəɚɏɚ ɒɔɜɌ, ɔɓɘɑɜɑəəɧɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɖɝɔɌɗɨəɧɡ ɔ ɝɌɏɔɞɞɌɗɨəɧɡ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɕ, əɔɖɌɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ Ɏ ɛɜɑɐɚɞɎɜɌɥɑəɔɔ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ əɑ ɔɘɑɪɞ 

[6]. Ⱥɝɚɍɧɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɪɞ ɐɌəəɧɑ ɫɛɚəɝɖɔɡ ɖɚɗɗɑɏ ɛɚ 3D-ɘɚɐɑɗɔɜɚɎɌəɔɪ ȹȻ ɝ 
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əɑɕɜɚɍɗɌɝɞɚɘɚɕ Ɏ ɛɑɐɔɌɞɜɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɝ ɢɑɗɨɪ ɍɑɓɚɛɌɝəɚɏɚ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ 

ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ ɐɗɫ Ȭɉ. ȻɜɔɘɑɣɌɞɑɗɨəɚ, ɣɞɚ ɜɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɗəɚɝɞɨɪ ɝɚɏɗɌɝɟɑɞɝɫ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɛɜɑɔɘɟɥɑɝɞɎɌ 

ɐɚɚɛɑɜɌɢɔɚəəɚɏɚ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ ɐɚɝɞɟɛɌ ɛɜɔ ɛɚɘɚɥɔ ɞɜɬɡɘɑɜəɚɕ ɛɑɣɌɞəɚɕ ɘɚɐɑɗɔ ɚɛɟɡɚɗɔ ȹȻ Ɏ 

Ɏɔɐɑ ɝɚɖɜɌɥɑəɔɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɚɞɝɟɞɝɞɎɔɫ ɚɝɗɚɒəɑəɔɕ ɔ 

ɟɗɟɣɤɑəɔɫ əɑɛɚɝɜɑɐɝɞɎɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ [14].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɐɑɘɚəɝɞɜɌɢɔɫ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ ɍɑɓɚɛɌɝəɚɏɚ ɐɚɝɞɟɛɌ ɐɗɫ 

ɌɐɜɑəɌɗɩɖɞɚɘɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɜɬɡɘɑɜəɧɡ ɛɑɣɌɞəɧɡ ɘɚɐɑɗɑɕ, ɚɝəɚɎɌəəɧɡ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɧɡ 

ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɐɌəəɧɡ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɓɟɣɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɐɚɚɛɑɜɌɢɔɚəəɚɏɚ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ ɐɚɝɞɟɛɌ ɐɗɫ Ȭɉ 

ɟ 362 ɛɌɢɔɑəɞɚɎ ɚɛɟɡɚɗɫɘɔ ȹȻ, ɛɜɚɡɚɐɔɎɤɔɡ ɚɍɝɗɑɐɚɎɌəɔɑ ɔ ɗɑɣɑəɔɑ Ɏ ɖɗɔəɔɖɑ ɠɌɖɟɗɨɞɑɞɝɖɚɕ 

ɡɔɜɟɜɏɔɔ ɔɘ. Ƚ.Ȼ. ɀɬɐɚɜɚɎɌ. Ȱɗɫ ɩɞɚɏɚ Ɏɝɑ ɍɚɗɨəɧɑ ɍɧɗɔ ɟɝɗɚɎəɚ ɜɌɓɐɑɗɑəɧ əɌ ɜɑɞɜɚɝɛɑɖɞɔɎəɟɪ 

(n=157) ɔ ɛɜɚɝɛɑɖɞɔɎəɟɪ (n=205) ɏɜɟɛɛɧ. ȶɜɔɞɑɜɔɑɘ Ɏɖɗɪɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɞɌɗɌ 

Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ ɛɚɝɗɑ 2013 ɏɚɐɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ əɌ ɟɝɞɌəɚɎɖɑ çAquillion 64è (çToshibaè, Japan ) ɔ ɛɚɝɗɑɐɟɪɥɑɕ 

ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɚɕ ɔɓɚɍɜɌɒɑəɔɕ ɔ ɛɚɝɞɜɚɑəɔɑɘ ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ ɔ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɕ. Ȯ 

3 ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ ɐɚɚɛɑɜɌɢɔɚəəɚɑ ɛɜɚɑɖɞɔɜɚɎɌəɔɑ ɐɚɝɞɟɛɌ ɍɧɗɚ ɐɚɛɚɗəɑəɚ ɝɚɓɐɌəɔɑɘ 

ɞɜɬɡɘɑɜəɚɕ ɛɑɣɌɞəɚɕ ɘɚɐɑɗɔ ȹȻ ɝ ɚɛɟɡɚɗɨɪ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ çSlicer 4.10.1è Ɏ 

Ɏɔɐɟ əɌɗɔɣɔɫ ɟ əɔɡ ɛɚɏɜɌəɔɣəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɖɜɔɞɑɜɔɑɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ, 

ɝɎɫɓɌəəɧɡ ɝ ɞɑɡəɔɣɑɝɖɔɘɔ ɞɜɟɐəɚɝɞɫɘɔ Ɏɚ Ɏɜɑɘɫ Ȭɉ (ɐɗɫ ɛɜɌɎɚɏɚ ȹȻ Ó4, ɐɗɫ ɗɑɎɚɏɚ ȹȻ Ó3). 

ȼɑɓɟɗɨɞɌɞɧ. ȰɑɞɌɗɨəɧɕ ɌəɌɗɔɓ ɛɜɔɣɔəəɧɡ ɠɌɖɞɚɜɚɎ, ɟɐɗɔəɫɪɥɔɡ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɟɝɗɚɎɔɫɡ ɚɏɜɌəɔɣɑəəɚɏɚ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, ɛɚɓɎɚɗɔɗ 

ɟɝɞɌəɚɎɔɞɨ, ɣɞɚ ɖ əɔɘ ɐɚɝɞɚɎɑɜəɚ ɚɞəɚɝɫɞɝɫ ɛɜɔ ɐɚɝɞɟɛɑ ɖ ɛɜɌɎɚɘɟ ȹȻ (ɜ<0,05): ȴȸȾ ɍɚɗɑɑ 30 ɖɏ/ɘ2 (n=7); 

ɐɔɌɘɑɞɜ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ Ó 8 ɝɘ (n=6); ɜɌɝɛɚɗɚɒɑəɔɑ ȹȻ ɝ ɚɛɟɡɚɗɨɪ Ɏ ɎɚɜɚɞɌɡ ɛɚɣɖɔ (n=36), 

ɚɞəɚɝɔɞɑɗɨəɚ əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ (ɜɑɞɜɚɖɌɎɌɗɨəɌɫ ɛɚɓɔɢɔɫ, n=30), Ɍ ɞɌɖɒɑ əɔɒəɑɕ ɛɜɌɎɚɕ ɛɑɣɑəɚɣəɚɕ 

Ɏɑəɧ (ȹȻȻȮ, n=6); ɖɚɜɚɞɖɌɫ ɢɑəɞɜɌɗɨəɌɫ ɎɑəɌ (ɂȮ) ȹȻ (n=10) ɔ ɎɛɌɐɑəɔɑ ɑɬ Ɏ ɓɌɐəɪɪ ɝɞɑəɖɟ ȹȻȮ (n=24); 

əɌɗɔɣɔɑ ɐɚɍɌɎɚɣəɧɡ əɌɐɛɚɣɑɣəɔɖɚɎɧɡ Ɏɑə (n=16); əɌɗɔɣɔɑ ɛɜɔɓəɌɖɚɎ ɔəɎɌɓɔɔ (n=4).  

ȰɚɝɞɚɎɑɜəɧɘɔ ɛɜɔɣɔəəɧɘɔ ɠɌɖɞɚɜɌɘɔ, ɟɐɗɔəɫɪɥɔɘɔ Ɏɧɛɚɗəɑəɔɑ ɐɚɝɞɟɛɌ ɖ ɗɑɎɚɘɟ ȹȻ, 

ɫɎɗɫɪɞɝɫ (ɜ<0,05): ɐɔɌɘɑɞɜ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ Ó 8 ɝɘ (n=4); ɜɌɝɛɚɗɚɒɑəɔɑ ȹȻ ɝ ɚɛɟɡɚɗɨɪ Ɏ ɚɍɗɌɝɞɔ Ɏɚɜɚɞ 

ɛɚɣɖɔ (n=7), ɜɌɝɛɚɗɚɒɑəɔɑ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɚɍɗɌɝɞɔ ɌɚɜɞɚɜɑəɌɗɨəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɞɜɑɟɏɚɗɨəɔɖɌ (n=7), 

Ɏɍɗɔɓɔ ɝɚɝɟɐɚɎ ɝɑɗɑɓɑəɖɔ (n=6), Ɍ ɞɌɖɒɑ ɛɜɔɓəɌɖɔ ɔəɎɌɓɔɔ ɚɛɟɡɚɗɔ (n=1). Ƚɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɌɗɔɣɔɑɘ ɩɞɔɡ ɠɌɖɞɚɜɚɎ ɝɚɝɞɌɎɔɗɌ 158,2Ñ35,0 ɘɔə, ɝɜɑɐəɫɫ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɛɜɔ ɔɡ ɚɞɝɟɞɝɞɎɔɔ ð 129,4Ñ7,8 ɘɔə.  

ȰɚɖɌɓɌəɚ, ɣɞɚ Ɏɧɐɑɗɑəɔɑ ɛɜɌɎɚɏɚ ȹȻ ɝ ɚɛɟɡɚɗɨɪ ɐɔɌɘɑɞɜɚɘ ɍɚɗɑɑ 8 ɝɘ ɛɜɔɎɑɗɚ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɚɛɑɜɌɢɔɚəəɚɏɚ Ɏɜɑɘɑəɔ əɌ 55,4Ñ6,7 ɘɔə Ɏ ɝɜɌɎəɑəɔɔ ɝɚ ɝɜɑɐəɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. ȸɑəɑɑ ɓəɌɣɔɘɧɘɔ 

ɚɞɐɑɗɨəɚ Ɏɓɫɞɧɘɔ ɖɜɔɞɑɜɔɫɘɔ ɍɧɗɔ: əɌɗɔɣɔɑ ɐɚɍɌɎɚɣəɧɡ ɂȮ, ɟɎɑɗɔɣɔɎɌɪɥɑɑ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ Ȭɉ əɌ 

10,4Ñ0,8 ɘɔə; ɜɑɞɜɚɖɌɎɌɗɨəɌɫ ɛɚɓɔɢɔɫ ɚɛɟɡɚɗɔ ȹȻ ð əɌ 10,4 Ñ1,5 ɘɔə; ɎɛɌɐɑəɔɑ ɂȮ ɛɜɌɎɚɏɚ ȹȻ Ɏ ɓɌɐəɪɪ 

ɝɞɑəɖɟ ȹȻȮ ð əɌ 10,2Ñ1,2 ɘɔə; ɖɚɜɚɞɖɌɫ ɂȮ ð əɌ 7,9Ñ0,8 ɘɔə; ɜɌɝɛɚɗɚɒɑəɔɑ ɚɛɟɡɚɗɔ Ɏ ɎɚɜɚɞɌɡ ɛɚɣɖɔ ð əɌ 

4,1Ñ0,6 ɘɔə.  

Ȼɜɔ ɌəɌɗɔɓɑ ɞɑɡəɔɣɑɝɖɔɡ ɞɜɟɐəɚɝɞɑɕ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɘɔɝɫ ɖɜɔɞɑɜɔɫɘɔ, Ɏɗɔɫɪɥɔɘɔ əɌ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɗɑɎɚɝɞɚɜɚəəɑɕ Ȭɉ ɔɓ 

ɜɑɞɜɚɛɑɜɔɞɚəɑɚɝɖɚɛɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ, ɍɧɗɔ: ȴȸȾ ɍɚɗɑɑ 30 ɖɏ/ɘ2, əɌɗɔɣɔɑ ɖɚɞɚɜɚɏɚ ɛɜɔɎɚɐɔɗɚ ɖ 

ɟɐɗɔəɑəɔɪ ɚɛɑɜɌɢɔɚəəɚɏɚ Ɏɜɑɘɑəɔ əɌ 12,4Ñ3,3 ɘɔə; ɜɌɝɛɚɗɚɒɑəɔɑ ɗɑɎɚɏɚ ȹȻ ɝ ɚɛɟɡɚɗɨɪ Ɏ ɎɚɜɚɞɌɡ 

ɛɚɣɖɔ ð əɌ 11,3Ñ5,0 ɘɔə; ɍɗɔɓɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɝɚɝɟɐɚɎ ɝɑɗɑɓɑəɖɔ ð əɌ 13,8Ñ2,5 ɘɔə; ɗɚɖɌɗɔɓɌɢɔɫ 

ɚɛɟɡɚɗɔ Ɏ ɚɍɗɌɝɞɔ Ɍɚɜɞɚ-ɜɑəɌɗɨəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɞɜɑɟɏɚɗɨəɔɖɌ ð əɌ 6,3Ñ1,0 ɘɔə. Ȱɗɫ 

ɞɚɜɌɖɚɠɜɑəɚɞɚɘɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ ɖ ɗɑɎɚɘɟ ȹȻ ɖɜɔɞɑɜɔɫɘɔ, ɟɐɗɔəɫɪɥɔɘɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɫɎɗɫɗɔɝɨ: ɜɌɝɛɚɗɚɒɑəɔɑ Ɏ ɎɚɜɚɞɌɡ ɛɚɣɖɔ ð əɌ 11,4Ñ3,7 ɘɔə, Ɏ Ɍɚɜɞɚ-

ɜɑəɌɗɨəɚɘ ɝɚɝɟɐɔɝɞɚɘ ɞɜɑɟɏɚɗɨəɔɖɑ ð əɌ 21Ñ4,0 ɘɔə; ɗɚɖɌɗɔɓɌɢɔɫ Ɏɍɗɔɓɔ ɝɚɝɟɐɚɎ ɝɑɗɑɓɑəɖɔ ð əɌ 

23,5Ñ4,9 ɘɔə; ɛɜɔɓəɌɖɔ ɔəɎɌɓɔɔ ɚɛɟɡɚɗɔ ð əɌ 36Ñ3,7 ɘɔə.  

ȹɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɟ ɍɚɗɨəɧɡ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɏɜɟɛɛɧ ȶȾ-ɖɜɔɞɑɜɔɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ 

ɞɑɡəɔɣɑɝɖɔɡ ɞɜɟɐəɚɝɞɑɕ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɛɜɔɢɑɗɨəɚ əɑ ɔɓɟɣɌɗɔɝɨ. ȻɜɚɎɑɐɑəəɧɕ ɖɚɜɜɑɗɫɢɔɚəəɧɕ 

ɌəɌɗɔɓ ɛɚɓɎɚɗɔɗ ɚɛɜɑɐɑɗɔɞɨ ɓəɌɣɔɘɚɝɞɨ ȶȾ-ɖɜɔɞɑɜɔɑɎ ɔ ȴȸȾ Ɏ ɟɎɑɗɔɣɑəɔɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ 

ɛɜɌɎɚɝɞɚɜɚəəɑɕ Ȭɉ ð ɖɚɩɠɠɔɢɔɑəɞ ɜɌəɏɚɎɚɕ ɖɚɜɜɑɗɫɢɔɔ ȽɛɔɜɘɑəɌ (Ȑ) ɜɌɎɑə 0,97 (ɜ=0,001), ɣɞɚ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɞɑɝəɚɞɧ ɝɎɫɓɔ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ɛɜɌɎɚɝɞɚɜɚəəɑɕ Ȭɉ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ȶȾ-ɖɜɔɞɑɜɔɑɎ ɜɔɝɖɌ ɝɚɝɞɌɎɗɫɑɞ 134,6Ñ7,4 ɘɔə, ɝ 1-ɘ ð 142,2Ñ13,1 

ɘɔə, ɝ 2-ɘɫ ð 146,6Ñ7,1 ɘɔə, ɝ 3-ɘɫ ð 161,3Ñ9,2 ɘɔə, ɝ 4-ɘɫ ð 175,0Ñ21,8 ɘɔə, ɝ 5-ɪ ð 258,3Ñ5,8 ɘɔə, ɝ 6-ɪ ð 

270 ɘɔə, ɝ 7-ɪ ð 285 ɘɔə. ȻɌɢɔɑəɞɚɎ ɝ ɝɚɣɑɞɌəɔɑɘ 8-ɔ ȶȾ-ɖɜɔɞɑɜɔɑɎ əɑ ɍɧɗɚ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɝɚɣɑɞɌəɔɑɘ 4 ɔ ɍɚɗɑɑ ɖɜɔɞɑɜɔɑɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ 

ɛɜɑɐɛɚɣɞɑəɔɑ ɚɞɐɌɎɌɗɔ Ɏɧɛɚɗəɑəɔɪ ɛɜɌɎɚɝɞɚɜɚəəɑɕ Ȭɉ ɔɓ ɚɞɖɜɧɞɚɏɚ ɐɚɝɞɟɛɌ (ɜÒ0,001). 

Ȼɜɔ ɚɢɑəɖɑ ɖɚɜɜɑɗɫɢɔɔ ȶȾ-ɛɚɖɌɓɌɞɑɗɑɕ, ɚɍɟɝɗɌɎɗɔɎɌɪɥɔɡ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɑ ɞɑɡəɔɣɑɝɖɔɑ 

ɞɜɟɐəɚɝɞɔ, Ɍ ɞɌɖɒɑ ȴȸȾ Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɗɑɎɚɏɚ ȹȻ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɚɛɑɜɌɞɔɎəɧɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ ɝɚɝɞɌɎɔɗɌ 135,7Ñ28,8 ɘɔə. Ⱥɛɜɑɐɑɗɑəɚ, ɣɞɚ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɖɚɗɔɣɑɝɞɎɌ ȶȾ-ɖɜɔɞɑɜɔɑɎ 

ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɟɎɑɗɔɣɔɎɌɗɌɝɨ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɣɞɚ 

ɞɌɖɒɑ ɛɚɐɞɎɑɜɒɐɑəɚ ɐɌəəɧɘɔ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ð ɖɚɩɠɠɔɢɔɑəɞ ɜɌəɏɚɎɚɕ ɖɚɜɜɑɗɫɢɔɔ 

ȽɛɔɜɘɑəɌ (Ȑ) ɜɌɎɑə 0,98 (ɜ=0,02) ɔ ɫɎɗɫɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ɛɚɖɌɓɌɞɑɗɑɘ Ɏɧɝɚɖɚɕ ɞɑɝəɚɞɧ 
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ɝɎɫɓɔ. ȾɌɖ ɐɗɔɞɑɗɨəɚɝɞɨ ɚɛɑɜɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 1-ɘ ɖɜɔɞɑɜɔɑɘ ɝɚɝɞɌɎɔɗɌ 141,2Ñ431,4 ɘɔə, ɝ 2-ɘɫ ð 

153,7Ñ29,5 ɘɔə, 3-ɘɫ ð 176Ñ25,4 ɘɔə, ɝ 4-ɘɫ ð 205 ɘɔə. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɣɑɞɌəɔɑɘ 3 ɔ 

ɍɚɗɑɑ ɖɜɔɞɑɜɔɑɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɜɑɐɛɚɣɞɑəɔɑ ɚɞɐɌɎɌɗɔ Ɏɧɛɚɗəɑəɔɪ 

Ȭɉ ɔɓ ɚɞɖɜɧɞɚɏɚ ɐɚɝɞɟɛɌ (ɜÒ0,001). 

ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɔɘɑɑɞɝɫ ɛɜɫɘɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɖɚɗɔɣɑɝɞɎɚɘ ɖɜɔɞɑɜɔɑɎ 

ɜɔɝɖɌ ɞɑɡəɔɣɑɝɖɔɡ ɞɜɟɐəɚɝɞɑɕ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɚɛɑɜɌɞɔɎəɚɏɚ Ɏɜɑɘɑəɔ. 

ȶɜɚɘɑ ɞɚɏɚ, ɟɐɌɗɚɝɨ ɟɝɞɌəɚɎɔɞɨ, ɣɞɚ Ɏ ɝɗɟɣɌɑ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ ȹȻ ɔ əɌɗɔɣɔɔ 4 ɔ 

ɍɚɗɑɑ ɖɜɔɞɑɜɔɑɎ ɛɜɑɐɛɚɣɞɑəɔɑ ɚɞɐɌɎɌɗɚɝɨ ɚɞɖɜɧɞɧɘ ɎɌɜɔɌəɞɌɘ ɐɚɝɞɟɛɚɎ, Ɏ ɝɗɟɣɌɑ ɗɑɎɚɝɞɚɜɚəəɑ 

ɗɚɖɌɗɔɓɌɢɔɔ ð ɛɜɔ əɌɗɔɣɔɔ 3 ɔ ɍɚɗɑɑ ɛɜɔɓəɌɖɚɎ. 

ȻɜɑɐɚɝɞɌɎɗɑəəɧɑ əɌɘɔ ɝɎɑɐɑəɔɫ ɐɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɟ 3/4 ɍɚɗɨəɧɡ ɝ ɚɍɜɌɓɚɎɌəɔɫɘɔ ȹȻ 

ɛɜɑɐɛɚɣɞɑəɔɑ ɚɞɐɌɎɌɗɔ ɜɑɞɜɚɛɑɜɔɞɚəɑɚɝɖɚɛɔɣɑɝɖɚɕ Ȭɉ, ɚɍɦɫɝəɫɫ ɑɬ çɌəɌɞɚɘɔɣəɚɝɞɨɪè ɔ 

ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨɪ ɐɚɝɞɟɛɌ ɖ ȹȻ ɝɚ ɝɞɚɜɚəɧ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ. Ƚəɔɒɑəɔɑ ɚɛɑɜɌɢɔɚəəɚɕ 

ɞɜɌɎɘɧ Ɏɚ Ɏɜɑɘɫ ɞɌɖɔɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɚɎɑɜəɚ ɟɘɑəɨɤɔɞɨ ɐɗɔɞɑɗɨəɚɝɞɨ 

ɐɜɑəɔɜɚɎɌəɔɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɜɌəɧ Ɏ ɓɚəɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ (92,0Ñ17,4 ɣ - ɛɜɔ ɚɞɖɜɧɞɧɡ 

ɔ 23,7Ñ15,8 ɣ ð ɛɜɔ ɜɑɞɜɚɛɑɜɔɞɚəɑɚɝɖɚɛɔɣɑɝɖɔɡ), ɝəɔɓɔɞɨ ɎɧɜɌɒɑəəɚɝɞɨ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɔ, ɖɌɖ 

ɝɗɑɐɝɞɎɔɑ, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɛɜɔɑɘɌ ȹȻȮȽ (74Ñ15,2 ɣ ð ɛɚɝɗɑ ɚɞɖɜɧɞɧɡ ɔ 42,3Ñ13,8 ɣ ð ɛɚɝɗɑ 

ɜɑɞɜɚɛɑɜɔɞɚəɑɚɝɖɚɛɔɣɑɝɖɔɡ), ɣɞɚ Ɏ ɖɚəɑɣəɚɘ ɔɞɚɏɑ ɛɜɔɎɚɐɔɞ ɖ ɝɚɖɜɌɥɑəɔɪ ɝɜɚɖɚɎ əɌɡɚɒɐɑəɔɫ 

ɍɚɗɨəɚɏɚ Ɏ ɝɞɌɢɔɚəɌɜɑ (14,3Ñ3,2 ɔ 5,8Ñ2,5 ɐəɑɕ ɝɚɚɞɎɑɞɝɞɎɑəəɚ).  

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ Ɏɧɛɚɗəɑəəɧɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ, ɣɞɚ 

ɟɎɑɗɔɣɑəɔɫ ɝɜɚɖɚɎ ɚɛɑɜɌɢɔɚəəɚɏɚ Ɏɜɑɘɑəɔ əɌɛɜɫɘɟɪ ɓɌɎɔɝɔɞ ɚɞ ɚɝɚɍɑəəɚɝɞɑɕ ɜɌɝɛɚɗɚɒɑəɔɫ ȹȻ ɝ 

ɚɛɟɡɚɗɨɪ ɔ ɑɏɚ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɝ ɜɫɐɚɘ ɜɌɝɛɚɗɚɒɑəəɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ, ɣɞɚ Ɏɚɓɘɚɒəɚ ɚɢɑəɔɞɨ 

ɐɑɞɌɗɨəɚ ɛɜɔ ɛɚɘɚɥɔ ɐɚɚɛɑɜɌɢɔɚəəɚɕ ȶȾ.  

Ȼɚɗɟɣɑəəɧɑ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɖɗɔəɔɖɚ-ɌəɌɞɚɘɔɣɑɝɖɔɑ ɔ ȶȾ-ɐɌəəɧɑ ɛɚɓɎɚɗɔɗɔ ɐɚ ɚɛɑɜɌɢɔɔ 

ɝɛɗɌəɔɜɚɎɌɞɨ ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɟ 205 ɍɚɗɨəɧɡ ɛɜɚɝɛɑɖɞɔɎəɚɕ ɏɜɟɛɛɧ, Ɍ ɞɌɖɒɑ 

ɝɠɚɜɘɔɜɚɎɌɞɨ ɞɜɬɡɘɑɜəɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɞɚɛɚɏɜɌɠɔɔ ɔ ɝɔəɞɚɛɔɔ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɔ 

ɚɛɜɑɐɑɗɔɞɨ ɍɑɓɚɛɌɝəɧɕ ɎɌɜɔɌəɞ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ ɐɗɫ Ȭɉ: ɜɑɞɜɚɛɑɜɔɞɚəɑɚɝɖɚɛɔɣɑɝɖɔɕ (n=183), 

ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɔɕ (n=2), ɞɚɜɌɖɚɠɜɑəɚɞɚɘɔɣɑɝɖɔɕ (n=20), ɞɚɜɌɖɚɠɜɑəɚɗɌɛɌɜɚɞɚɘɔɣɑɝɖɔɕ (n=1). 

ȭɧɗɚ Ɏɧɛɚɗəɑəɚ 206 ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɟ 205 ɍɚɗɨəɧɡ. Ⱥɐɔə ɛɌɢɔɑəɞ ɝ ɠɑɚɡɜɚɘɚɢɔɞɚɘɚɕ Ɏ 

ɜɌɘɖɌɡ ɝɔəɐɜɚɘɌ ȯɚɜɗɔəɏɌ ɛɚɐɎɑɜɏɝɫ ɚɐəɚɘɚɘɑəɞəɚɕ ɐɎɟɝɞɚɜɚəəɑɕ ɜɑɞɜɚɛɑɜɔɞɚəɑɚɝɖɚɛɔɣɑɝɖɚɕ Ȭɉ 

ɐɎɟɘɫ ɚɛɑɜɌɢɔɚəəɧɘɔ ɍɜɔɏɌɐɌɘɔ. 

Ȯ ɞɜɬɡ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɫɡ ɟ ɍɚɗɨəɧɡ ɝ ɛɚɏɜɌəɔɣəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɖɜɔɞɑɜɔɑɎ ɜɔɝɖɌ (ɟ 

ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ ɝ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɚɛɟɡɚɗɔ ȹȻ ð 4 ɖɜɔɞɑɜɔɫ, ɟ ɐɎɟɡ ɍɚɗɨəɧɡ ɝ 

ɗɑɎɚɝɞɚɜɚəəɑɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ð 3 ɖɜɔɞɑɜɔɫ) Ɏɚɓəɔɖɗɔ ɞɜɟɐəɚɝɞɔ əɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɐɚɝɞɟɛɌ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ Ȭɉ. ɉɞɔ ɞɜɟɐəɚɝɞɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɍɧɗɔ ɎɧɓɎɌəɧ ɍɚɗɨɤɔɘɔ ɜɌɓɘɑɜɌɘɔ 

ɏɚɜɘɚəɌɗɨəɚ-ɌɖɞɔɎəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ȹȻ, Ɍ ɞɌɖɒɑ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɛɚɎɜɑɒɐɑəɔɕ ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ Ɏɚ 

Ɏɜɑɘɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ƚ ɢɑɗɨɪ ɝɚɓɐɌəɔɫ ɚɍɦɑɘəɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚ ɜɌɝɛɚɗɚɒɑəɔɔ ȹȻ 

ɝ ɚɛɟɡɚɗɨɪ ɔ ɎɧɍɚɜɌ ɜɌɢɔɚəɌɗɨəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ ɐɗɫ Ȭɉ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȶȾ-ɝɑɏɘɑəɞɌɢɔɫ 

ɔɓɚɍɜɌɒɑəɔɕ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɝɚɓɐɌəɔɑɘ 3D-ɘɚɐɑɗɔ ɚɜɏɌəɌ, ɛɚɓɎɚɗɔɎɤɌɫ ɌɜɏɟɘɑəɞɔɜɚɎɌɞɨ Ɏɧɍɚɜ 

ɜɌɢɔɚəɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɚɚɛɑɜɌɢɔɚəəɚɕ ȶȾ-əɌɎɔɏɌɢɔɔ 

ɐɚɝɞɟɛɌ ɔ ɌɐɐɔɞɔɎəɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɡɔɜɟɜɏɔɔ ȹȻ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɝɎɚɔ ɛɜɑɔɘɟɥɑɝɞɎɌ, ɣɞɚ ɚɞɜɌɓɔɗɚɝɨ əɌ 

ɜɑɓɟɗɨɞɌɞɌɡ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚɏɚ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɫɘɔ ȹȻ. 

ȮɧɎɚɐɧ: 

1. ȰɚɝɞɚɎɑɜəɧɘɔ ɗɟɣɑɎɧɘɔ ɖɜɔɞɑɜɔɫɘɔ ɎɧɍɚɜɌ ɜɌɢɔɚəɌɗɨəɚɏɚ ɎɌɜɔɌəɞɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɐɚɝɞɟɛɌ ɐɗɫ ɌɐɜɑəɌɗɩɖɞɚɘɔɔ, ɟɝɞɌəɌɎɗɔɎɌɑɘɧɘɔ ɛɜɔ ɔɓɟɣɑəɔɔ ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɚɝɚɍɑəəɚɝɞɑɕ ɜɌɝɛɚɗɚɒɑəɔɫ əɌɐɛɚɣɑɣəɔɖɌ ɝ ɚɛɟɡɚɗɨɪ ɛɜɔ ɛɚɘɚɥɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝ 

ɛɚɝɞɚɍɜɌɍɚɞɖɚɕ ɐɌəəɧɡ ɔ ɛɜɔɘɑəɑəɔɑɘ ɜɌɓɗɔɣəɧɡ ɜɑɒɔɘɚɎ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ (MIP, MPR, 

SSD), ɫɎɗɫɪɞɝɫ: Ɍ) ɛɜɔ ɛɜɌɎɚɝɞɚɜɚəəɑɕ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ əɌɐɛɚɣɑɣəɔɖɌ ð ɐɔɌɘɑɞɜ ɚɍɜɌɓɚɎɌəɔɫ 

əɌɐɛɚɣɑɣəɔɖɌ; ɝɔəɞɚɛɔɫ ɚɛɟɡɚɗɔ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɝɞɑəɖɌɘ əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ, ɛɜɚɞɫɒɑəəɚɝɞɨ 

ɢɑəɞɜɌɗɨəɚɕ əɌɐɛɚɣɑɣəɔɖɚɎɚɕ Ɏɑəɧ ɔ ɘɑɝɞɚ ɑɬ ɎɛɌɐɑəɔɫ Ɏ əɔɒəɪɪ ɛɚɗɟɪ Ɏɑəɧ, ɜɌɝɛɚɗɚɒɑəɔɑ ɚɛɟɡɚɗɔ 

ɚɞəɚɝɔɞɑɗɨəɚ əɔɒəɑɕ Ɏɑəɧ ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ, Ɍ ɞɌɖɒɑ ɚɞəɚɝɔɞɑɗɨəɚ Ɏɚɜɚɞ ɛɜɌɎɚɕ ɛɚɣɖɔ; ɍ) ɛɜɔ 

ɗɑɎɚɝɞɚɜɚəəɑɕ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ əɌɐɛɚɣɑɣəɔɖɌ ῐ ɐɔɌɘɑɞɜ ɚɛɟɡɚɗɔ əɌɐɛɚɣɑɣəɔɖɌ, ɑɏɚ 

ɜɌɝɛɚɗɚɒɑəɔɫ Ɏɍɗɔɓɔ Ɍɚɜɞɚ-ɜɑəɌɗɨəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɞɜɑɟɏɚɗɨəɔɖɌ, Ɏɚɜɚɞ ɗɑɎɚɕ ɛɚɣɖɔ ɔ ɝɚɝɟɐɚɎ 

ɝɑɗɑɓɑəɖɔ (ɜÒ0,001). 

2. ȴɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɐɚɚɛɑɜɌɢɔɚəəɚɘ 

ɛɜɚɑɖɞɔɜɚɎɌəɔɔ ɜɌɢɔɚəɌɗɨəɚɏɚ ɎɌɜɔɌəɞɌ ɐɚɝɞɟɛɌ ɐɗɫ ɌɐɜɑəɌɗɩɖɞɚɘɔɔ ɛɚɓɎɚɗɫɑɞ ɝ ɟɣɑɞɚɘ 

ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɛɌɢɔɑəɞɌ ɚɍɚɝəɚɎɌəəɚ ɛɜɔɘɑəɫɞɨ ɩəɐɚɝɖɚɛɔɣɑɝɖɔɑ ɔ ɚɞɖɜɧɞɧɑ 

ɎɌɜɔɌəɞɧ ɎɘɑɤɌɞɑɗɨɝɞɎ.  

3. ȽɚɓɐɌəɔɑ 3D-ɘɚɐɑɗɔ ȹȻ ɝ ɚɛɟɡɚɗɨɪ əɌ ɚɝəɚɎɑ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ ɛɚɓɎɚɗɫɑɞ ɛɜɔ ɛɚɏɜɌəɔɣəɚɘ 

ɣɔɝɗɑ ɖɜɔɞɑɜɔɑɎ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɞɑɡəɔɣɑɝɖɔɡ ɞɜɟɐəɚɝɞɑɕ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ (ɐɗɫ ɛɜɌɎɚɏɚ ȹȻ Ó4, ɐɗɫ 

ɗɑɎɚɏɚ ȹȻ Ó3) ɝɛɗɌəɔɜɚɎɌɞɨ əɌɔɍɚɗɑɑ ɍɑɓɚɛɌɝəɧɕ ɎɌɜɔɌəɞ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɐɚɝɞɟɛɌ ɐɗɫ Ȭɉ. 
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ȺȽȺȭȱȹȹȺȽȾȴ ɀȿȹȶɂȴȴ ɉȹȰȺȾȱȷȴɋ ȿ ȶȼȴȾȴɃȱȽȶȴ ȭȺȷɈȹɇɁ ȾȱȼȬȻȱȮȾȴɃȱȽȶȺȯȺ ȻȼȺɀȴȷɋ Ȼȼȴ 

ȼȬȳȷȴɃȹɇɁ ȴȽɁȺȰȬɁ 
 

ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ: ȷɪɍɚɑ ɖɜɔɞɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɫɎɗɫɑɞɝɫ ɘəɚɏɚɖɚɘɛɚəɑəɞəɚɕ ɘɚɐɑɗɨɪ ɔ ɛɚɣɞɔ ɎɝɑɏɐɌ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɞɫɒɑɗɚɕ ɐɔɝɠɟəɖɢɔɑɕ ɘəɚɏɔɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ, ɎɧɓɎɌəəɧɡ ɖɌɖ əɑɛɚɝɜɑɐɝɞɎɑəəɧɘ 

ɛɚɎɜɑɒɐɑəɔɑɘ ɖɗɑɞɚɣəɧɡ ɝɞɜɟɖɞɟɜ, ɞɌɖ ɔ ɩəɐɚɞɑɗɔɫ. ɉəɐɚɞɑɗɔɕ, ɫɎɗɫɫɝɨ ɍɌɜɨɑɜɚɘ ɘɑɒɐɟ ɖɗɑɞɖɌɘɔ ɔ 

ɖɜɚɎɨɪ, ɚɣɑəɨ ɜɌəɚ ɛɚɐɎɑɜɏɌɑɞɝɫ ɎɚɓɐɑɕɝɞɎɔɪ ɢɔɞɚɖɔəɚɎ ɎɚɝɛɌɗɑəɔɫ ɔ ɌəɞɔɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɚɞɎɑɞɌ, 

ɏɔɛɚɖɝɔɔ. Ȼɜɔ ɩɞɚɘ ɛɚɎɜɑɒɐɑəɔɑ ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ ɐɚɗɒəɚ ɟɝɟɏɟɍɗɫɞɨ ɝɚɝɞɚɫəɔɑ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ ɔ, 

Ɏɚɓɘɚɒəɚ, Ɏɗɔɫɞɨ əɌ ɔɝɡɚɐ ɖɜɔɞɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ. ȹɌɘ ɛɜɑɐɝɞɌɎɔɗɚɝɨ ɔəɞɑɜɑɝəɧɘ ɔ ɌɖɞɟɌɗɨəɧɘ 

ɔɓɟɣɔɞɨ Ɏɗɔɫəɔɑ əɑɚɞɗɚɒəɧɡ ɝɚɝɞɚɫəɔɕ Ɏ ɞɑɜɌɛɔɔ əɌ ɝɚɝɞɚɫəɔɑ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɛɌɢɔɑəɞɌ- ɖɌɖ ɚɐəɚɕ 

ɔɓ ɘɔɤɑəɑɕ ɖɜɔɞɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ. Ȱɗɫ ɩɞɚɏɚ ɘɧ ɜɑɤɔɗɔ ɔɝɝɗɑɐɚɎɌɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɖɚɘɛɚəɑəɞɚɎ, 

ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡ ɝɚɝɞɚɫəɔɑ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɝ ɚɝɞɌɗɨəɧɘɔ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. 

ɀɟəɖɢɔɫ ɩəɐɚɞɑɗɔɫ ɚɢɑəɔɎɌɗɌɝɨ ɖɌɖ ɜɌɓəɚɝɞɨ ɒɑɝɞɖɚɝɞɔ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɐɚ ɔ ɛɚɝɗɑ 

ɎɌɓɚɚɖɗɪɓɔɚəəɚɕ ɛɜɚɍɧ ɘɑɞɚɐɚɘ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɠɚɞɚɛɗɑɞɔɓɘɚɏɜɌɠɔɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚɝɞɚɏɚ ɔ 

ɐɚɝɞɟɛəɚɏɚ ɛɜɔɍɚɜɌ çȬəɏɔɚɝɖɌə-01Ȼè. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɖɌɜɐɔɚɜɑɌəɔɘɌɢɔɔ ɍɚɗɨəɔɢɧ 

ɔɘɑəɔ ȽɎ. ȯɑɚɜɏɔɫ Ɏ ɞɑɣɑəɔɑ 2019 ɏɚɐɌ. ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 47 ɛɌɢɔɑəɞɚɎ ɘɟɒɝɖɚɏɚ ɔ ɒɑəɝɖɚɏɚ ɛɚɗɌ 

Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 26 ɐɚ 89 ɗɑɞ. Ȯɝɑ ɚɍɝɗɑɐɚɎɌəəɧɑ ɛɌɢɔɑəɞɧ Ɏɚɤɗɔ Ɏ ɏɜɟɛɛɟ əɌɍɗɪɐɑəɔɫ. Ȯ ɜɑɓɟɗɨɞɌɞɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɐɚɝɞɚɎɑɜəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɖɌɖ ɘɑɒɐɟ ɝɌɘɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ, 

ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘɔ ɒɑɝɞɖɚɝɞɨ, ɠɟəɖɢɔɪ ɩəɐɚɞɑɗɔɫ, ɞɔɛ ɛɟɗɨɝɚɎɚɕ Ɏɚɗəɧ, ɞɌɖ ɔ ɔəɐɑɖɝɚɘ ɝɞɜɑɝɝɌ, 

ɝɌɞɟɜɌɢɔɔ ɖɔɝɗɚɜɚɐɌ ɏɑɘɚɏɗɚɍɔəɚɘ, ɣɌɝɞɚɞɚɕ ɐɧɡɌəɔɫ, ɟɜɚɎəɑɘ ɗɑɕɖɚɢɔɞɚɓɌ, ɛɜɚɞɜɚɘɍɔəɚɎɚɏɚ 

ɔəɐɑɖɝɌ, ɖɜɑɌɞɔəɔəɌ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɢɑɗɑɝɚɚɍɜɌɓəɚ ɛɜɚɐɚɗɒɔɞɨ ɜɌɍɚɞɟ ɝ ɢɑɗɨɪ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ 

ɛɚɖɌɓɌɞɑɗɑɕ ɐɗɫ ɎɎɑɐɑəɔɫ Ɏ ɖɚɘɛɗɑɖɝəɟɪ ɚɢɑəɖɟ ɛɌɜɌɘɑɞɜɚɎ ɖɜɔɞɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɜɔɞɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ, ɏɔɛɚɖɝɔɫ, ɔəɞɚɖɝɔɖɌɢɔɫ, ɝɔɝɞɑɘəɧɕ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɚɞɎɑɞ, çȬəɏɔɚȽɖɌə-01Ȼè, ɡɌɜɌɖɞɑɜ ɛɟɗɨɝɚɎɚɕ Ɏɚɗəɧ, ɒɑɝɞɖɚɝɞɨ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ, ɠɟəɖɢɔɫ ɩəɐɚɞɑɗɔɫ, 

ɛɜɚɍɌ ɝ ɜɑɌɖɞɔɎəɚɕ ɏɔɛɑɜɑɘɔɑɕ. 
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EVALUATION OF THE FUNCTION OF THE ENDOTHELIUM IN SURVIVORS AND DEATED GROUPS OF PATIENTS WITH A 

THETAPEUTIC PROFILE IN CRITICAL CONDITIONS 
 

S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  
 

Resume:  Any critical condition is a multicomponent model an d is almost always accompanied by 

severe dysfunction of many organs and systems, caused by both diret damage to cell structures and the 

endothelium. The endothelium, being a barrier between cells and blood, is very early exposed to cytolines of 

inflammatio n and anti -inflammatory response, hypoxia. At the same time, damage to endothelial function 

should aggravate the state of organs and systems and possibly affect the outcome of a critical condition. We 

found it interesting and relevant to study the effect o f emergency conditions in therapy on the state of the 

patientõs vascular wall ð as one of the targets of a critical condition. To do this, we decided to investigate the 

relationship of the components characterizing the state of the vascular wall with other  clinical and laboratory 

parameters. Wall stiffness or augmentation index, endothelial function by vaso -occlusion test, pulse wave 

characteristics by peripheral photoplethysmography were assessed using a simple and affordable device 

"Angioscan -01P". As a result of the study, a significant relationship was revealed both between the indicators 

themselves characterizing rigidity, endothelial function, type of pulse wave, and the stress index, oxygen 

saturation with hemoglobin, respiratory rate, leukocytosis le vel, prothrombin index, creatinine. Therefore, it is 

advisable to continue work with the aim of standardizing indicators for introducing critical state parameters 

into a comprehensive assessment.  

Keywords:  critical condition; hypoxia; intoxication; systemi c inflammatory response; çAngioScan-01Pè; 

pulse wave nature; vascular's wall stiffness; endothelial function,  reactive hyperemia test.  

 

ȶɜɔɞɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɛɚ ɝɟɞɔ ɝɎɚɑɕ ɫɎɗɫɑɞɝɫ ɐɔəɌɘɔɣəɧɘ, ɛɚɩɞɚɘɟ ɛɚɝɞɚɫəəɚ ɔɐɑɞ ɛɚɔɝɖ 

əɚɎɧɡ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɘɑɞɚɐɔɖ, ɚɍɗɑɏɣɌɪɥɔɡ ɖɚɘɛɗɑɖɝəɟɪ ɚɢɑəɖɟ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɚɎ. 

Ȯ ɐɚɝɞɟɛəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɚɛɔɝɌəɧ ɜɌɓɗɔɣəɧɑ ɔɓɘɑəɑəɔɫ ɛɜɔ ɖɜɔɞɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɫɡ Ɏ ɝɑɜɐɢɑ 

(ɘɔɚɖɌɜɐɔɚɐɔɝɞɜɚɠɔɫ, əɑɖɚɜɚəɌɜɚɏɑəəɧɑ əɑɖɜɚɓɧ, ɐɔɝɝɑɘɔəɔɜɚɎɌəəɚɑ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ 

ɝɎɑɜɞɧɎɌəɔɫ Ɏ ɖɚɜɚəɌɜəɧɡ ɝɚɝɟɐɌɡ).  

ȺɐəɌɖɚ əɑɝɘɚɞɜɫ əɌ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɚɛɔɝɌəɔɫ ɔɓɘɑəɑəɔɕ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ ɛɜɔ ɖɜɔɞɔɣɑɝɖɔɡ 

ɝɚɝɞɚɫəɔɫɡ, ɘɧ əɑ Ɏɝɞɜɑɞɔɗɔ Ɏ ɐɚɝɞɟɛəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɐɌəəɧɡ ɚ ɛɜɔɒɔɓəɑəəɚɘ ɔɓɟɣɑəɔɔ ɝɎɚɕɝɞɎ 

ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ. ȳɌ ɛɚɝɗɑɐəɔɑ ɐɎɌ ɏɚɐɌ əɌɤɑɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɏɜɟɛɛɚɕ ɛɜɔ ɖɌɠɑɐɜɑ 

ɠɌɖɟɗɨɞɑɞɝɖɚɕ ɞɑɜɌɛɔɔ ɍɧɗɚ ɚɝɟɥɑɝɞɎɗɑəɌ ɛɚɛɧɞɖɌ ɚɢɑəɖɔ ɒɑɝɞɖɚɝɞɔ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ, ɚɐəɌɖɚ ɐɗɫ 

ɝɑɜɨɑɓəɧɡ ɎɧɎɚɐɚɎ əɑ ɡɎɌɞɔɗɚ ɖɚɗɔɣɑɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɕ. Ȼɚɩɞɚɘɟ əɌɘ ɛɜɑɐɝɞɌɎɔɗɚɝɨ ɔəɞɑɜɑɝəɧɘ əɑ 

ɞɚɗɨɖɚ ɔɓɟɣɔɞɨ ɒɑɝɞɖɚɝɞɨ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ, əɚ ɔ ɚɣɑəɨ ɎɌɒəɧɕ ɑɑ ɖɚɘɛɚəɑəɞ ð ɠɟəɖɢɔɪ ɩəɐɚɞɑɗɔɫ. 

ȹɑɛɚɎɜɑɒɐɑəəɧɕ ɩəɐɚɞɑɗɔɕ ɫɎɗɫɑɞɝɫ ɘɚɥəɧɘ ɌəɞɔɖɚɌɏɟɗɫəɞəɧɘ ɛɚɖɜɧɞɔɑɘ. ɉəɐɚɞɑɗɔɚɢɔɞɧ Ɏ 

əɚɜɘɑ Ɏɧɐɑɗɫɪɞ ɖɌɖ ɎɌɓɚɖɚəɝɞɜɔɖɞɚɜəɧɑ ɎɑɥɑɝɞɎɌ (ɩəɐɚɞɑɗɔə, Ɍəɏɔɚɞɑəɓɔə-II, ɞɜɚɘɍɚɖɝɌə), ɞɌɖ ɔ 

ɎɌɓɚɐɔɗɌɞɌɞɚɜəɧɑ (ɚɖɝɔɐ ɌɓɚɞɌ (NO), ɩəɐɚɞɑɗɔə, ɛɜɚɝɞɌɢɔɖɗɔə, ɩəɐɚɞɑɗɔəɚɎɧɕ ɠɌɖɞɚɜ 

ɐɑɛɚɗɫɜɔɓɌɢɔɔ). ȴəɞɑɏɜɌɗɨəɌɫ ɜɚɗɨ ɩəɐɚɞɑɗɔɫ ɖɌɖ ɢɑəɞɜɌɗɨəɧɡ, ɞɌɖ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɝɚɝɟɐɚɎ əɌɜɫɐɟ 

ɝ əɌɝɚɝəɚɕ ɠɟəɖɢɔɑɕ ɝɑɜɐɢɌ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɚɍɑɝɛɑɣɑəɔɔ ɖɜɚɎɚɞɚɖɌ ɌɐɑɖɎɌɞəɚ ɘɑɞɌɍɚɗɔɣɑɝɖɔɘ 

ɛɚɞɜɑɍəɚɝɞɫɘ ɖɚəɖɜɑɞəɚɏɚ ɚɜɏɌəɌ. ȹɚ ɖɜɔɞɔɣɑɝɖɔɑ ɝɚɝɞɚɫəɔɫ, ɫɎɗɫɫɝɨ ɛɚ ɝɎɚɑɕ ɝɟɞɔ ɖɜɌɕəɑ ɗɌɍɔɗɨəɧɘɔ 

Ɏ ɜɌɓɗɔɣəɧɑ ɘɚɘɑəɞɧ Ɏɜɑɘɑəɔ ɞɜɑɍɟɪɞ ɜɌɓɗɔɣəɚɏɚ ɚɍɦɑɘɌ ɛɚɝɞɟɛɌɪɥɑɕ ɖɜɚɎɔ. ȾɌɖ, əɌɛɜɔɘɑɜ, 

çɏɚɗɚɐəɧɑè ɞɖɌəɔ ɞɜɑɍɟɪɞ ɛɚɎɧɤɑəəɚɏɚ ɛɚɝɞɟɛɗɑəɔɫ ɖɔɝɗɚɜɚɐɌ ɔ ɏɗɪɖɚɓɧ. ȾɖɌəɔ, əɌɡɚɐɫɥɔɑɝɫ Ɏ 

ɝɚɝɞɚɫəɔɔ ɏɔɝɞɚɞɚɖɝɔɣɑɝɖɚɕ ɏɔɛɚɖɝɔɔ, ɝɛɚɝɚɍəɧ ɟɝɎɚɔɞɨ ɏɚɜɌɓɐɚ ɘɑəɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɏɗɪɖɚɓɧ ɔ 

ɖɔɝɗɚɜɚɐɌ. 

Ȯɝɑ ɠɌɖɞɚɜɧ Ɍɏɜɑɝɝɔɔ ɛɜɔ ɖɜɔɞɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɫɡ (ɞɚɖɝɔəɧ, ɛɜɚɐɟɖɞɧ ɛɑɜɑɖɔɝəɚɏɚ ɚɖɔɝɗɑəɔɫ 

ɗɔɛɔɐɚɎ, ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɢɔɞɚɖɔəɧ, ɛɜɚɌɏɜɑɏɌəɞəɧɑ ɔ ɛɜɚɖɚɌɏɟɗɫəɞəɧɑ 

ɎɑɥɑɝɞɎɌ), ɛɚɛɌɐɌɫ Ɏ ɝɔɝɞɑɘəɧɕ ɖɜɚɎɚɞɚɖ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɐɑɕɝɞɎɟɪɞ əɌ ɩəɐɚɞɑɗɔɕ Ɏ ɝɔɗɟ ɑɏɚ 

ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ð ɍɌɜɨɑɜɌ ɘɑɒɐɟ ɖɜɚɎɨɪ ɔ ɚɜɏɌəɚɘ ɔɗɔ ɞɖɌəɨɪ. Ȯ ɞɌɖɚɕ ɝɔɞɟɌɢɔɔ 

ɗɚɏɔɣəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɩəɐɚɞɑɗɔɕ ɛɚɎɜɑɒɐɌɑɞɝɫ ɚɐəɔɘ ɔɓ ɛɑɜɎɧɡ ɔ ɜɌəəɔɡ ɝɞɜɟɖɞɟɜ ɚɜɏɌəɔɓɘɌ. 

Ȼɚɩɞɚɘɟ, ɔɓɟɣɌɫ ɝɚɝɞɚɫəɔɑ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ, ɘɧ əɑɔɓɍɑɒəɚ ɝɞɚɗɖəɟɗɔɝɨ ɝ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɔɓɟɣɑəɔɫ 

ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ. 

ȽɚɏɗɌɝəɚ ɗɔɞɑɜɌɞɟɜɑ, ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɘɑɡɌəɔɓɘɧ, ɗɑɒɌɥɔɑ Ɏ ɚɝəɚɎɑ ɝɚɝɟɐɔɝɞɚɕ 

ɠɟəɖɢɔɔ, ɛɜɑɐɝɞɌɎɗɫɪɞ ɔɓ ɝɑɍɫ ɝɗɚɒəɟɪ ɝɔɝɞɑɘɟ, Ɏ ɣɌɝɞəɚɝɞɔ, ɩɞɚ ɚɍɜɌɓɚɎɌəɔɑ ɍɔɚɗɚɏɔɣɑɝɖɔ ɌɖɞɔɎəɧɡ 

ɎɑɥɑɝɞɎ, ɖɚɞɚɜɧɑ ɚɍɑɝɛɑɣɔɎɌɪɞ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɩəɐɚɞɑɗɔɫ çɖɌɖ ɚɜɏɌəɌè. 

Ⱥɐəɔɘ ɔɓ ɞɌɖɔɡ ɎɑɥɑɝɞɎ ɫɎɗɫɑɞɝɫ ɝɔəɞɌɓɌ ɚɖɝɔɐɌ ɌɓɚɞɌ (NO-ɝɔəɞɌɓɌ, ɚɞ Ɍəɏɗ. Nitric  oxide  synthase ) 

ð ɩɞɚ ɝɑɘɑɕɝɞɎɚ ɠɑɜɘɑəɞɚɎ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ ɝɔəɞɑɓ Ȭɓɚɞ (II) ɚɖɝɔɐɌ (NO) c  I - ɌɜɏɔəɔəɌ.  

ȬɖɞɟɌɗɨəɚɝɞɨ ɞɑɘɧ. ȷɪɍɚɑ ɖɜɔɞɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɫɎɗɫɑɞɝɫ ɘəɚɏɚɖɚɘɛɚəɑəɞəɚɕ ɘɚɐɑɗɨɪ ɔ 

ɛɚɣɞɔ ɎɝɑɏɐɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɞɫɒɑɗɚɕ ɐɔɝɠɟəɖɢɔɑɕ ɘəɚɏɔɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ, ɎɧɓɎɌəəɧɡ ɖɌɖ 

əɑɛɚɝɜɑɐɝɞɎɑəəɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ ɖɗɑɞɚɣəɧɡ ɝɞɜɟɖɞɟɜ, ɞɌɖ ɔ ɩəɐɚɞɑɗɔɫ. ɉəɐɚɞɑɗɔɕ, ɫɎɗɫɫɝɨ ɍɌɜɨɑɜɚɘ 

ɘɑɒɐɟ ɖɗɑɞɖɌɘɔ ɔ ɖɜɚɎɨɪ, ɚɣɑəɨ ɜɌəɚ ɛɚɐɎɑɜɏɌɑɞɝɫ ɎɚɓɐɑɕɝɞɎɔɪ ɢɔɞɚɖɔəɚɎ ɎɚɝɛɌɗɑəɔɫ ɔ 

ɌəɞɔɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɚɞɎɑɞɌ, ɏɔɛɚɖɝɔɔ. Ȼɜɔ ɩɞɚɘ ɛɚɎɜɑɒɐɑəɔɑ ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ ɐɚɗɒəɚ ɟɝɟɏɟɍɗɫɞɨ 

ɝɚɝɞɚɫəɔɑ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ ɔ, Ɏɚɓɘɚɒəɚ, Ɏɗɔɫɞɨ əɌ ɔɝɡɚɐ ɖɜɔɞɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ.  
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ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɎɓɌɔɘɚɝɎɫɓɨ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ 

ɝ ɚɝəɚɎəɧɘɔ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ɛɌɢɔɑəɞɚɎ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ, 

əɌɡɚɐɫɥɔɡɝɫ Ɏ ɖɜɔɞɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɫɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɖɌɜɐɔɚɜɑɌəɔɘɌɢɔɔ ɍɚɗɨəɔɢɧ ɔɘɑəɔ ȽɎ. 

ȯɑɚɜɏɔɫ Ɏ ɞɑɣɑəɔɑ 2019 ɏɚɐɌ. ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 47 ɛɌɢɔɑəɞɚɎ ɘɟɒɝɖɚɏɚ ɔ ɒɑəɝɖɚɏɚ ɛɚɗɌ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 26 

ɐɚ 89 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 82 ɏɚɐɌ, ɘɟɒɣɔəɧ - 75 ɗɑɞ, ɒɑəɥɔəɧ ð 88 ɗɑɞ). ȴɓ əɔɡ 17 ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɚɕ 

ɐɑɖɚɘɛɑəɝɌɢɔɑɕ ɡɜɚəɔɣɑɝɖɚɕ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɍɚɗɑɓəɔ ɗɑɏɖɔɡ (ɁȺȭȷ), 15 ɛɌɢɔɑəɞɚɎ ɝ ɛəɑɎɘɚəɔɑɕ, 15 

ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɚɕ ɐɑɖɚɘɛɑəɝɌɢɔɑɕ ɡɜɚəɔɣɑɝɖɚɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. Ȯɝɑ ɚɍɝɗɑɐɚɎɌəəɧɑ 

ɛɌɢɔɑəɞɧ Ɏɚɤɗɔ Ɏ ɏɜɟɛɛɟ əɌɍɗɪɐɑəɔɫ. 

Ȯ ɏɜɟɛɛɟ ɖɚəɞɜɚɗɫ Ɏɚɤɗɚ 15 ɛɜɌɖɞɔɣɑɝɖɔ ɓɐɚɜɚɎɧɡ ɣɑɗɚɎɑɖ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 22 ɐɚ 60 ɗɑɞ ɘɟɒɝɖɚɏɚ ɔ 

ɒɑəɝɖɚɏɚ ɛɚɗɌ. 

 ȶ ɛɌɢɔɑəɞɌɘ, Ɏɚɤɑɐɤɔɘ Ɏ ɏɜɟɛɛɟ əɌɍɗɪɐɑəɔɫ, ɛɜɑɐɦɫɎɗɫɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɞɜɑɍɚɎɌəɔɫ: əɌɗɔɣɔɑ 

ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, ɚɞɝɟɞɝɞɎɔɑ ɚɝɞɜɧɡ əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɔ ɛɜɚɎɚɐɔɘɚɝɞɔ, ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ 

ɘɔɚɖɌɜɐɌ, ɞɫɒɑɗɚɕ Ɍəɑɘɔɔ ɔ ɞɜɚɘɍɚɢɔɞɚɛɑəɔɔ, ɞɌɖɒɑ ɔɝɖɗɪɣɌɗɔɝɨ ɛɌɢɔɑəɞɧ ɝ ɞɑɜɌɛɔɑɕ, 

ɚɖɌɓɧɎɌɪɥɑɕ Ɏɗɔɫəɔɑ əɌ ɝɚɝɟɐɔɝɞɟɪ ɝɞɑəɖɟ: ɎɌɓɚɛɜɑɝɝɚɜɧ ɔ ɎɌɓɚɐɔɗɌɞɌɞɚɜɧ. Ȯɝɑ ɍɚɗɨəɧɑ əɌɡɚɐɔɗɔɝɨ 

əɌ ɜɑɝɛɔɜɌɞɚɜəɚɕ ɛɚɐɐɑɜɒɖɑ ɔəɏɌɗɫɢɔɔ 40% ɟɎɗɌɒəɑəəɚɏɚ ɖɔɝɗɚɜɚɐɌ ɣɑɜɑɓ ɗɔɢɑɎɟɪ ɘɌɝɖɟ. 

 ȺɍɝɗɑɐɚɎɌəɔɑ ɍɚɗɨəɧɡ ɎɖɗɪɣɌɗɚ ɛɚɗəɧɕ ɛɜɚɛɑɐɑɎɞɔɣɑɝɖɔɕ ɚɝɘɚɞɜ, ɗɌɍɚɜɌɞɚɜəɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ (ɖɗɔəɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ ɝ Ɍɖɢɑəɞɚɘ əɌ ɟɜɚɎɑəɨ ɗɑɕɖɚɢɔɞɚɓɌ); ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ 

ɖɜɚɎɔ (ɛɜɚɞɜɚɘɍɔə ɛɚ ȶɎɔɖɟ, ɖɜɑɌɞɔəɔə, ɖɌɗɔɕ, əɌɞɜɔɕ, ɌɗɌəɔəɌɘɔəɚɞɜɌəɝɠɑɜɌɓɧ, 

ɌɝɛɌɜɞɌɞɌɘɔəɚɞɜɌəɝɠɑɜɌɓɧ, ɍɔɗɔɜɟɍɔə, ɚɍɥɔɕ ɍɑɗɚɖ, ɏɗɪɖɚɓɌ); ɔəɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 

ɛɜɔ ɛɚɘɚɥɔ ɛɜɔɍɚɜɌ çȬəɏɔɚȽɖɌə-01Ȼè (ɔɝɝɗɑɐɚɎɌəɔɑ ɝɞɑɛɑəɔ ɒɑɝɞɖɚɝɞɔ ɝɚɝɟɐɚɎ, ɝɌɞɟɜɌɢɔɔ 

ɏɑɘɚɏɗɚɍɔəɌ (HB) ɖɔɝɗɚɜɚɐɚɘ (Spo2), ɟɜɚɎəɫ ɝɞɜɑɝɝɌ, ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ ɘɑɞɚɐɚɘ ɎɌɓɚɚɖɗɪɓɔɚəəɚɕ 

ɛɜɚɍɧ).    

 çȬəɏɔɚɝɖɌə-01Ȼè - ɩɞɚ ɛɑɜɝɚəɌɗɨəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɜɔɍɚɜ ɐɗɫ ɌəɌɗɔɓɌ ɝɚɝɞɚɫəɔɫ 

ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ. Ⱥə ɛɚɓɎɚɗɫɑɞ ɔɓɘɑɜɔɞɨ ɝɞɑɛɑəɨ ɒɑɝɞɖɚɝɞɔ ɝɚɝɟɐɚɎ, ɟɜɚɎɑəɨ ɝɞɜɑɝɝɌ, ɔəɐɑɖɝ 

ɝɌɞɟɜɌɢɔɔ. 

 ɀɟəɖɢɔɫ ɩəɐɚɞɑɗɔɫ ɚɢɑəɔɎɌɗɌɝɨ ɘɑɞɚɐɚɘ ɎɌɓɚɚɖɗɪɓɔɚəəɚɕ ɛɜɚɍɧ: ɛɌɢɔɑəɞɟ Ɏ ɛɚɖɚɑ 

ɛɜɚɔɓɎɚɐɔɞɝɫ ɔɓɘɑɜɑəɔɑ ɛɑɜɑɣɔɝɗɑəəɧɡ ɜɌəɑɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔɍɚɜɚɘ çȬəɏɔɚȽɖɌə-01è, ɓɌɞɑɘ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɑɜɑɒɌɞɔɑ ɛɗɑɣɌ ɘɌəɒɑɞɚɕ əɌ 3 ɘɔəɟɞɧ ɝ ɐɌɎɗɑəɔɑɘ Ɏɧɤɑ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ əɌ 10 ɘɘ 

ɜɞ. ɝɞ., ɛɚɝɗɑ - ɛɚɎɞɚɜəɚɑ ɔɓɘɑɜɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔɍɚɜɚɘ çȬəɏɔɚȽɖɌə-01Ȼè. 

 ȼɑɓɟɗɨɞɌɞɧ. Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ (ǤȲȽ ɐɚ ɔ 

ɛɚɝɗɑ ɛɜɚɍɧ ɝ ɜɑɌɖɞɔɎəɚɕ ɏɔɛɑɜɑɘɔɑɕ) ɛɚ ɐəɫɘ ɛɜɔ ɑɒɑɐəɑɎəɚɘ əɌɍɗɪɐɑəɔɔ Ɏ ɞɑɣɑəɔɑ 3 ɐəɑɕ ɖɌɖ Ɏ 

ɏɜɟɛɛɑ ɎɧɒɔɎɤɔɡ, ɞɌɖ ɔ ɟɘɑɜɤɔɡ (ɞɌɍɗ. 2). Ȼɜɔ ɩɞɚɘ ɚɞɘɑɣɌɗɔɝɨ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɖɌɒɐɧɕ ɐɑəɨ 

ɘɑɒɐɟ ɎɧɒɔɎɤɔɘɔ ɔ ɟɘɑɜɤɔɘɔ (ɞɌɍɗ. 3). ȽɟɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ ɛɚ ɐɜɟɏɔɘ ɛɚɖɌɓɌɞɑɗɫɘ, ɓɌ 

ɔɝɖɗɪɣɑəɔɑɘ ɔəɐɑɖɝɌ ɝɞɜɑɝɝɌ, ɖɜɑɌɞɔəɔəɌ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ (ɞɌɍɗ. 3). ȿ ɎɧɒɔɎɤɔɡ ɔɝɡɚɐəɚ ɠɟəɖɢɔɫ 

ɩəɐɚɞɑɗɔɫ (ɀɉ) ɍɧɗɌ ɗɟɣɤɑ  

(-3,74), ɣɑɘ Ɏ ɏɜɟɛɛɑ ɟɘɑɜɤɔɡ (+7,88). ɉɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ, ɣɞɚ ɝɚɝɞɚɫəɔɑ ɩəɐɚɞɑɗɔɫ Ɏ ɛɑɜɎɧɕ ɐɑəɨ 

ɣɌɝɞɔɣəɚ ɛɜɑɐɚɛɜɑɐɑɗɫɑɞ ɔɝɡɚɐ (ɞɌɍɗ. 4). 

ȰɚɝɞɌɞɚɣəɚ ɔəɞɑɜɑɝəɌɫ ɓɌɖɚəɚɘɑɜəɚɝɞɨ ɎɧɫɎɔɗɌɝɨ əɌ Ɏɞɚɜɧɑ ɝɟɞɖɔ, ɖɚɏɐɌ Ɏ ɏɜɟɛɛɑ ɎɧɒɔɎɤɔɡ ɀɉ 

ɐɚɝɞɚɎɑɜəɚ ɟɡɟɐɤɔɗɌɝɨ (ɝ -3,74 ɐɚ +8,3), Ɍ ɟ ɟɘɑɜɤɔɡ ɐɚɝɞɚɎɑɜəɚ ɟɗɟɣɤɔɗɌɝɨ (ɝ 7,88 ɐɚ -2,51). 

ȹɌ 3 ɝɟɞɖɔ ɟ ɎɧɒɔɎɤɔɡ ɀɉ ɚɛɫɞɨ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɞɑəɐɑəɢɔɪ ɖ ɝɟɥɑɝɞɎɑəəɚɘɟ ɝəɔɒɑəɔɪ ɐɑɗɨɞɧ 

ɒɑɝɞɖɚɝɞɔ ɝɚɝɟɐɚɎ ɐɚ -0.68, ɞɚ ɑɝɞɨ əɑ ɐɚɝɞɔɏɌɑɞ ɔɝɡɚɐəɚɏɚ ɟɜɚɎəɫ Ɏ əɌɣɌɗɑ ɓɌɍɚɗɑɎɌəɔɫ, Ɍ ɟ ɟɘɑɜɤɔɡ 

əɑɝɟɥɑɝɞɎɑəəɚ ɟɡɟɐɤɌɑɞɝɫ (ɝ -2,51 ɐɚ 1,21). ȹɌ 3-ɑ ɝɟɞɖɔ ɛɚɖɌɓɌɞɑɗɔ Ɏ ɏɜɟɛɛɑ ɟɘɑɜɤɔɡ ɝɟɥɑɝɞɎɑəəɚ 

əɑ ɘɑəɫɪɞɝɫ (ɞɌɍɗ. 4) 

Ȼɜɔ ɩɞɚɘ ɘɧ ɛɚɛɧɞɌɗɔɝɨ ɎɧɫɎɔɞɨ əɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ ɖɌɒɐɚɕ ɏɜɟɛɛɑ Ɏ ɖɌɒɐɧɑ 

ɝɟɞɖɔ, Ɏɗɔɫɪɥɔɑ əɌ ɠɟəɖɢɔɪ ɩəɐɚɞɑɗɔɫ, ɔɝɛɚɗɨɓɟɫ ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ- ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ 

ȻɔɜɝɚəɌ. 

ɉɞɔ, əɌ ɛɑɜɎɧɕ Ɏɓɏɗɫɐ ɛɌɜɌɐɚɖɝɌɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ, ɔɘɑɪɞ ɝɎɚɬ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɑ 

ɚɍɚɝəɚɎɌəɔɑ. 

Ȯ 1 ɝɟɞɖɔ ɟ ɎɧɒɔɎɤɔɡ ɀɉ ɞɑɝəɚ ɎɓɌɔɘɚɝɎɫɓɌəɚ ɝ ɝɌɞɟɜɌɢɔɑɕ ɏɑɘɚɏɗɚɍɔəɌ ɖɔɝɗɚɜɚɐɚɘ (SpO2). 

ɀɉ ɔ ɝɌɞɟɜɌɢɔɫ ɖɔɝɗɚɜɚɐɚɘ ɏɑɘɚɏɗɚɍɔəɌ ɔɘɑɪɞ ɛɜɫɘɟɪ ɎɓɌɔɘɚɝɎɫɓɨ (r+0,51), Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ ɏɜɟɛɛɑ 

ɟɘɑɜɤɔɡ ɩɞɔ ɛɚɖɌɓɌɞɑɗɔ əɑ ɎɓɌɔɘɚɝɎɫɓɌəɧ (ɞɌɍɗ. 4). Ⱥɐəɔɘ ɔɓ Ɏɚɓɘɚɒəɧɡ ɚɍɦɫɝəɑəɔɕ ɩɞɚɏɚ ɠɑəɚɘɑəɌ 

ɘɚɒɑɞ ɍɧɞɨ ɠɌɖɞ ɛɚɎɜɑɒɐɑəɔɫ ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ, əɚ əɑ ɝɞɚɗɨ ɖɜɔɞɔɣəɚ, ɖɌɖ Ɏ ɏɜɟɛɛɑ ɟɘɑɜɤɔɡ. 

Ȼɚɩɞɚɘɟ ɛɚɎɜɑɒɐɑəəɧɕ ɩəɐɚɞɑɗɔɕ, ɖɗɑɞɖɔ ɖɚɞɚɜɚɏɚ əɌɡɚɐɫɞɝɫ Ɏ ɏɔɛɚɖɝɔɔ, ɝɞɌɜɌɑɞɝɫ ɎɚɝɝɞɌəɚɎɔɞɨ ɝɎɚɪ 

ɖɔɝɗɚɜɚɐəɟɪ ɓɌɐɚɗɒɑəəɚɝɞɨ ɔ ɔɓɎɗɑɖɌɑɞ ɔɓ ɌɗɨɎɑɚɗ ɖɌɖ ɘɚɒəɚ ɍɚɗɨɤɑ ɖɔɝɗɚɜɚɐɌ, ɝɎɫɓɧɎɌɫ ɑɏɚ ɝ 

ɏɑɘɚɏɗɚɍɔəɚɘ ɔ Ɏ ɐɌɗɨəɑɕɤɑɘ ɚɞɐɌɎɌɫ ɖɗɑɞɖɌɘ ɩəɐɚɞɑɗɔɫ. Ȼɜɔ ɩɞɚɘ Ɏ ɚɞɎɑɞ əɌ ɏɔɛɚɖɝɔɪ ɜɑɠɗɑɖɞɚɜəɚ 

ɛɚɎɧɤɌɑɞɝɫ ɃȰ. 

 

 

 

 

 

 

 

 



50 

 

ȾɌɍɗɔɢɌ 1. ȻɚɖɌɓɌɞɑɗɔ ɟ ɎɧɒɔɎɤɔɡ ɔ ɟɘɑɜɤɔɡ ɓɌ Ɏɜɑɘɫ əɌɍɗɪɐɑəɔɫ 

 ȮɧɒɔɎɤɔɑ ȿɘɑɜɤɔɑ 

1 ɐɑəɨ 2 ɐɑəɨ 3 ɐɑəɨ 1 ɐɑəɨ 2 ɐɑəɨ 3 ɐɑəɨ 

ȻɚɖɌɓɌɞɑɗɨ Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

ȽɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ ȽɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ 

ȷɑɕɖɚɢɔɞɧ, 

*109 

14,4 13,86 11,7 12,21 12,48 10,97 

8,86 7,4 3,1 4,71 5,5 4,13 

ȻȾȴ, % 70,67 72,17 69,39 58,19 62,82 91,02 

28,1 28,15 21,24 24,07 26,9 119,5 

ȶɜɑɌɞɔəɔə, 

ɘɖɘɚɗɨ/ɗ 

142,34 132,4 114,5 171,87 150,87 185,67 

69,64 75,35 36,64 125,12 95,1 106,6 

ɃȰ (ɘɔə) 19,6 19,09 22,54 22,36 20,27 20,9 

1,13 5,42 8,12 6,94 5,66 7,56 

SpO2, 

% 

95,00 94,24 93,73 94,3 91,8 90,25 

3,71 4,6 6,12 4,88 5,7 7,02 

ȿɜɚɎɑəɨ 

ɝɞɜɑɝɝɌ (Log)  

4,53 4,73 4,44 5,28 4,98 4,97 

1,31 1,48 0,75 1,64 1,57 1,77 

ȰɑɗɨɞɌ 

ɒɑɝɞɖɚɝɞɔ 

ɝɚɝɟɐɚɎ, % 

-3,74 8,3 -0,69 7,88 -2,52 1,21 

6,67 8,76 11,38 20,037 11,21 7,7 

 
ȾɌɍɗɔɢɌ 2. ȰɚɝɞɚɎɑɜəɚɝɞɨ ɜɌɓɗɔɣɔɕ ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ ɟ ɎɧɒɔɎɤɔɡ ɔ ɟɘɑɜɤɔɡ ɛɚ ɐəɫɘ 

ȻɚɖɌɓɌɞɑɗɨ Ȱɑəɨ ȮɧɒɔɎɤɔɑ ȿɘɑɜɤɔɑ 

 

 

ȰɑɗɨɞɌ 

ɒɑɝɞɖɚɝɞɔ 

ɝɚɝɟɐɚɎ, % 

 

1 

-3,74 7,88 

P Ɏɧɒ-ɟɘ < 0,036 

 

2 

8,3 -2,52 

P Ɏɧɒ-ɟɘ < 0,003 

 

3 

-0,69 1,21 

P Ɏɧɒ-ɟɘ < 0,69 
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ȾɌɍɗɔɢɌ 3. ȼɌɓɗɔɣɔɫ ɟ ɎɧɒɔɎɤɔɡ ɟ ɘɑɜɤɔɡ ɛɚ ɚɝəɚɎəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ 

 ɎɧɒɔɎɤɔɑ ɟɘɑɜɤɔɑ 

1-2 ɐɑəɨ 2-3 ɐɑəɨ 1-2 ɐɑəɨ 2-3 ɐɑəɨ 

ȰɑɗɨɞɌ ɒɑɝɞɖɚɝɞɔ 

ɝɚɝɟɐɚɎ, % 

ȼ=0,0001 P=0,073 P=0,072 P=0,309 

ȷɑɕɖɚɢɔɞɧ, *109 P=0,809 P=0,248 P=0,85 P=0,321 

ȽɚɐɑɜɒɌəɔɑ Ɏɚɗə ɞɔɛɌ 

Ȭ 

P=0,275 P=0,653 P=0,964 P=0,99 

ȿɜɚɎɑəɨ ɝɞɜɑɝɝɌ, ɟɝɗ. 

ɑɐ 

P=0,568 P=0,048 P=0,47 P=0,67 

 
ȾɌɍɗɔɢɌ 4. ȶɚɜɜɑɗɫɢɔɔ ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ (ǤȲȽ) ɝ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ ɐɌəəɧɘɔ ɟ ɎɧɒɔɎɤɔɡ ɔ ɟɘɑɜɤɔɡ ɛɚ 

ɐəɫɘ 

 ɎɧɒɔɎɤɔɑ ɟɘɑɜɤɔɑ 

1 ɐɑəɨ ǤȲȽ 

-3,74 

  ǤȲȽ 

7,88 

  

ǤȲȽ Spo2 +0,5 ǤȲȽ Spo2 +0,1 

2 ɐɑəɨ ǤȲȽ 

8,3 

  ǤȲȽ 

-2,51 

  

ǤȲȽ ɃȰ +0,53 ǤȲȽ ɃȰ -0,36 

ǤȲȽ ȻȾȴ +0,48 

ǤȲȽ ɖɜɑɌɞɔəɔə +0,36 

ǤȲȽ ɗɑɕɖɚɢɔɞɧ -0,50 

3 ɐɑəɨ ǤȲȽ 

-0,68 

  ǤȲȽ 

1,21 

  

ǤȲȽ ɗɑɕɖɚɢɔɞɧ +0,56 ǤȲȽ ɃȰ -0,58 

ǤȲȽ ɟɜɚɎɑəɨ ɝɞɜɑɝɝɌ +0,4 ǤȲȽ ɖɜɑɌɞɔəɔə +0,3 

 

ȹɌ 2-ɧɑ ɝɟɞɖɔ ɟ ɎɧɒɔɎɤɔɡ ɀɉ ɓəɌɣɔɞɑɗɨəɚ ɟɡɟɐɤɔɗɌɝɨ (ɞɌɍɗ.4) ɔ, Ɏɚɓɘɚɒəɚ, ɛɚɫɎɔɗɔɝɨ 

ɚɍɜɌɞɔɘɧɑ ɫɎɗɑəɔɫ ɏɔɝɞɚɞɚɖɝɔɣɑɝɖɚɕ ɏɔɛɚɖɝɔɔ, əɌɜɟɤɔɎ ɎɓɌɔɘɚɝɎɫɓɨ ɝ ɝɌɞɟɜɌɢɔɑɕ ɏɑɘɚɏɗɚɍɔəɌ 

ɖɔɝɗɚɜɚɐɚɘ. ȮɧɜɌɒɑəəɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ ɟ ɟɘɑɜɤɔɡ Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ ɚɍɟɝɗɚɎɗɔɎɌɑɞ 

ɚɞɝɟɞɝɞɎɔɑ ɐɌəəɚɕ ɝɎɫɓɔ. ȿɡɟɐɤɑəɔɑ ɩəɐɚɞɑɗɔɌɗɨəɚɕ ɠɟəɖɢɔɔ ɟ ɎɧɒɔɎɤɔɡ əɌ 2-ɑ ɝɟɞɖɔ ɘɧ ɚɍɦɫɝəɫɑɘ 

ɘɚɍɔɗɔɓɌɢɔɑɕ ɍɚɗɨɤɔəɝɞɎɌ ɓɌɥɔɞəɧɡ ɠɟəɖɢɔɕ, ɖɚɞɚɜɧɑ, ɝɚɏɗɌɝəɚ ɞɑɚɜɔɔ ɛɜɚɠɑɝɝɚɜɌ ɀɜɚɗɚɎɌ Ȯ. Ȭ., 

ɛɜɌɖɞɔɣɑɝɖɔ ɎɝɑɏɐɌ ɔɓɍɧɞɚɣəɧ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɑɜɎɚɛɜɔɣɔəɑ ɔɡ ɎɧɓɎɌɎɤɑɕ. ɉɞɚ ɛɜɔɎɑɗɚ ɖ Ɏɜɑɘɑəəɚɘɟ 

ɟɡɟɐɤɑəɔɪ ɀɉ, ɝɚɡɜɌəɔɎ ɝɛɚɝɚɍəɚɝɞɨ ɖ ɎɚɝɝɞɌəɚɎɗɑəɔɪ. Ȯ ɏɜɟɛɛɑ ɟɘɑɜɤɔɡ ɓɌɥɔɞəɧɑ ɘɑɡɌəɔɓɘɧ 

ɎɧɜɌɒɑəɧ ɏɚɜɌɓɐɚ ɘɑəɨɤɑ, ɣɞɚ ɛɜɔɎɑɗɚ ɖ Ɏɜɑɘɑəəɚɘɟ əɑɝɞɚɕɖɚɘɟ ɟɗɟɣɤɑəɔɪ ɀɉ, ɚɐəɌɖɚ əɑ ɝɧɏɜɌɗɚ 

ɖɗɪɣɑɎɚɕ ɜɚɗɔ Ɏ ɔɝɡɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ. 

ȿɝɞɌəɚɎɗɑəɧ ɚɛɜɑɐɑɗɑəəɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɀɉ ɟ ɎɧɒɔɎɤɔɡ ɔ ɟɘɑɜɤɔɡ ɛɌɢɔɑəɞɚɎ Ɏ ɖɜɔɞɔɣɑɝɖɔɡ 

ɝɚɝɞɚɫəɔɫɡ. ȮɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ ɟ ɎɧɒɔɎɤɔɡ ɔ ɟɘɑɜɤɔɡ: ɟɡɟɐɤɑəɔɔ ɠɟəɖɢɔɔ 

ɩəɐɚɞɑɗɔɫ əɌ 2-ɑ ɝɟɞɖɔ ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɟɗɟɣɤɑəɔɪ əɌ 3-ɔ ɝɟɞɖɔ ɟ ɎɧɒɔɎɤɔɡ, ɟɗɟɣɤɑəɔɑ əɌ 2-ɑ ɝɟɞɖɔ ɝ 

ɞɑəɐɑəɢɔɑɕ ɖ ɟɡɟɐɤɑəɔɪ əɌ 3-ɔ ɝɟɞɖɔ ɟ ɟɘɑɜɤɔɡ (ɞɌɍɗ. 4). ɉɞɔ ɐɔɌɘɑɞɜɌɗɨəɚ ɛɜɚɞɔɎɚɛɚɗɚɒəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ ɔɘɑɪɞ ɝɎɚɑ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɑ ɚɍɦɫɝəɑəɔɑ. 

ȿ ɎɧɒɔɎɤɔɡ əɌ 2 ɝɟɞɖɔ ɛɜɔ ɓəɌɣɔɞɑɗɨəɚɘ ɟɡɟɐɤɑəɔɔ ɠɟəɖɢɔɔ ɩəɐɚɞɑɗɔɫ ɚɞɝɟɞɝɞɎɚɎɌɗɌ 

ɐɚɝɞɚɎɑɜəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɝ ɟɜɚɎəɑɘ ɗɑɕɖɚɢɔɞɚɓɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ ɏɜɟɛɛɑ ɟɘɑɜɤɔɡ ɖɚɩɠɠɔɢɔɑəɞ 

ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɔ ɗɑɕɖɚɢɔɞɚɓɚɘ ɝɚɝɞɌɎɔɗ (-0.50), ɞɚ ɑɝɞɨ ɣɑɘ Ɏɧɤɑ ɗɑɕɖɚɢɔɞɚɓ, ɞɑɘ ɗɟɣɤɑ ɀɉ. 

ȷɑɕɖɚɢɔɞɚɓ ɚɞɜɌɒɌɑɞ Ɏ ɞɚɕ ɔɗɔ ɔəɚɕ ɘɑɜɑ ɚɞɜɌɒɌɑɞ ɎɧɜɌɒɑəəɚɝɞɨ ɝɔɝɞɑɘəɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɚɞɎɑɞɌ. 

ȾɌɘ, ɏɐɑ ɛɜɔɝɟɞɝɞɎɟɪɞ ɖɚɘɛɚəɑəɞɧ ɝɔɝɞɑɘəɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɚɞɎɑɞɌ, ɎɝɑɏɐɌ ɌɖɞɔɎɔɓɔɜɟɪɞɝɫ ɢɔɞɚɖɔəɧ 

ɌəɞɔɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɚɞɎɑɞɌ. Ȯɚɓɘɚɒəɚ, əɌ 2-ɑ ɝɟɞɖɔ Ɏ ɏɜɟɛɛɑ ɟɘɑɜɤɔɡ ɩɞɚ ɔ ɛɜɚɔɓɚɤɗɚ, ɝɟɥɑɝɞɎɑəəɚ 

ɟɗɟɣɤɔɎ ɀɉ. ȺɐəɌɖɚ ɐɑɕɝɞɎɔɫ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɢɔɞɚɖɔəɚɎ ɚɖɌɓɌɗɚɝɨ ɫɎəɚ əɑɐɚɝɞɌɞɚɣəɧɘ, ɔ əɌ 3-

ɔ ɝɟɞɖɔ ɠɟəɖɢɔɫ ɩəɐɚɞɑɗɔɫ ɐɚɝɞɚɎɑɜəɚ ɟɡɟɐɤɔɗɌɝɨ 

ȶ 3-ɘ ɝɟɞɖɌɘ ɀɉ ɝɟɥɑɝɞɎɑəəɚ ɟɗɟɣɤɌɑɞɝɫ, əɚ əɑ ɐɚɝɞɔɏɌɑɞ ɔɝɡɚɐəɧɡ ɓəɌɣɑəɔɕ (ɞɌɍɗ. 4), ɛɜɔ 

ɩɞɚɘ ɎɧɫɎɗɫɪɞɝɫ ɎɧɝɚɖɌɫ ɛɜɫɘɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɝ ɟɜɚɎəɑɘ ɗɑɕɖɚɢɔɞɚɎ, ɣɞɚ, Ɏɑɜɚɫɞəɚ, ɝɎɫɓɌəɚ ɝɚ 

ɝəɔɒɑəɔɑɘ ȽȮȺ ɔ ɚɞɝɟɞɝɞɎɔɑɘ ɑɏɚ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ Ɏɗɔɫəɔɑ əɌ ɀɉ. ȹɌ ɛɜɚɞɫɒɑəɔɔ ɞɜɑɡ ɐəɑɕ 

əɌɍɗɪɐɑəɔɫ Ɏ ɏɜɟɛɛɑ ɎɧɒɔɎɤɔɡ ɚɞɘɑɣɌɑɞɝɫ ɎɧɜɌɒɑəəɌɫ ɞɑəɐɑəɢɔɫ ɖ ɛɚɎɧɤɑəɔɪ SpO2, ɣɞɚ ɚɓəɌɣɌɑɞ 

ɗɟɣɤɟɪ ɐɧɡɌɞɑɗɨəɟɪ ɠɟəɖɢɔɪ ɗɑɏɖɔɡ. ȶ 3 ɝɟɞɖɌɘ ɚɞɘɑɣɌɪɞɝɫ ɛɚɣɞɔ ɐɚɝɞɚɎɑɜəɚ ɝəɔɒɌɑɞɝɫ ɟɜɚɎɑəɨ 



52 

 

ɝɞɜɑɝɝɌ ɟ ɎɧɒɔɎɤɔɡ, ɣɞɚ ɚɞɜɌɒɌɑɞ ɗɟɣɤɔɑ ɌɐɌɛɞɔɎəɚ-ɛɜɔɝɛɚɝɚɍɔɞɑɗɨəɧɑ ɜɑɌɖɢɔɔ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ ɔ 

ɝɛɚɝɚɍɝɞɎɟɑɞ ɝɞɌɍɔɗɔɓɌɢɔɔ ɝɚɝɞɚɫəɔɫ. Ⱦɑəɐɑəɢɔɫ ɖ ɛɜɫɘɚɕ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɠɟəɖɢɔɑɕ ɩəɐɚɞɑɗɔɫ 

ɔ ɔəɐɑɖɝɚɘ ɝɞɜɑɝɝɌ ɟ ɎɧɒɔɎɤɔɡ əɌ ɔ ɝɟɞɖɔ ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ ɞɚɘɟ ɛɚɐɞɎɑɜɒɐɑəɔɑɘ. 

ȮɧɎɚɐɧ. ȿɝɞɌəɚɎɗɑəɧ ɚɛɜɑɐɑɗɑəəɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɀɉ ɟ ɎɧɒɔɎɤɔɡ ɔ ɟɘɑɜɤɔɡ ɛɌɢɔɑəɞɚɎ Ɏ 

ɖɜɔɞɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɫɡ. Ƚɚɝɞɚɫəɔɑ ɩəɐɚɞɑɗɔɫ Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ 

ɚɛɜɑɐɑɗɫɑɞ ɔɝɡɚɐ, ɚɐəɌɖɚ ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ əɑ ɫɎɗɫɑɞɝɫ ɎɌɗɔɐɔɓɔɜɚɎɌəəɧɘ. ȴɓɘɑəɑəɔɑ ɀɉ Ɏ ɚɍɑɔɡ 

ɏɜɟɛɛɌɡ ɔɘɑɑɞ ɜɌɓəɚəɌɛɜɌɎɗɑəəɟɪ ɐɔəɌɘɔɖɟ, ɖɚɞɚɜɌɫ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑ ɫɎɗɫɑɞɝɫ əɌɐɑɒəɧɘ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɛɜɑɐɔɖɞɚɜɚɘ ɔɝɡɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ, əɚ Ɏəɚɝɔɞ ɚɛɜɑɐɑɗɬəəɧɕ ɎɖɗɌɐ Ɏ ɔɓɟɣɑəɔɑ 

ɛɌɞɚɠɔɓɔɚɗɚɏɔɔ ɖɜɔɞɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ. Ƚɞɑɛɑəɨ Ɏɗɔɫəɔɫ ɎɚɝɛɌɗɑəɔɫ, ɔəɞɚɖɝɔɖɌɢɔɔ, ɏɔɛɚɖɝɔɔ, 

ɚɝəɚɎəɧɡ ɠɟəɖɢɔɕ ɛɑɣɑəɔ ɔ ɛɚɣɑɖ əɌ ɀɉ ɛɚɝɞɚɫəəɚ ɘɑəɫɑɞɝɫ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ ɛɑɜɔɚɐɌ 

əɌɍɗɪɐɑəɔɫ. ɂɑɗɑɝɚɚɍɜɌɓəɚ ɜɌɝɤɔɜɔɞɨ ɚɍɦɑɘ ɔɝɝɗɑɐɚɎɌəɔɫ, ɟɎɑɗɔɣɔɎ ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɓɗɔɣəɧɘɔ əɚɓɚɗɚɏɔɣɑɝɖɔɘɔ ɠɚɜɘɌɘɔ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɚɛɜɑɐɑɗɬəəɧɡ ɓɌɖɚəɚɘɑɜəɚɝɞɑɕ Ɏ ɀɉ ɟ 

ɛɌɢɔɑəɞɚɎ ɜɌɓɗɔɣəɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɏɜɟɛɛ. 
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ȼɑɓɪɘɑ: Ȯ ɛɌɞɚɏɑəɑɓɑ ɐɔɎɑɜɞɔɖɟɗɫɜəɚɕ ɍɚɗɑɓəɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ 

ɛɚɎɧɤɑəɔɑ Ɏəɟɞɜɔɖɔɤɑɣəɚɏɚ ɐɌɎɗɑəɔɫ, ɖɚɞɚɜɚɑ ɎɧɓɧɎɌɑɞ ɛɜɚɗɌɛɝ ɝɗɔɓɔɝɞɚɕ ɣɑɜɑɓ çɝɗɌɍɧɑè ɟɣɌɝɞɖɔ 

ɖɔɤɑɣəɚɕ ɝɞɑəɖɔ ð ɘɑɝɞɌ ɛɜɚɡɚɒɐɑəɔɫ ɝɖɎɚɓɨ əɑɑ ɝɚɝɟɐɚɎ. ɃɌɥɑ Ɏɝɑɏɚ ɐɔɎɑɜɞɔɖɟɗɧ ɎɚɓəɔɖɌɪɞ Ɏ 

ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɑ. ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɚɎɑɐɑəəɚɏɚ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɐɞɎɑɜɒɐɌɑɞ əɌɗɔɣɔɑ 

ɏɔɛɑɜɘɚɞɚɜəɚɏɚ ɞɔɛɌ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɑ ɛɜɔ əɌɗɔɣɔɔ Ɏ əɑɕ ɐɔɎɑɜɞɔɖɟɗɚɎ. 

ȽɐɑɗɌə ɎɧɎɚɐ, ɣɞɚ əɌɗɔɣɔɑ ɘəɚɒɑɝɞɎɑəəɧɡ ɔəɞɑəɝɔɎəɧɡ, çɏɔɏɌəɞɝɖɔɡè ɝɚɖɜɌɥɑəɔɕ (Ɏɚɗəɧ ɐɌɎɗɑəɔɫ 

Ɍɘɛɗɔɞɟɐɚɕ ɍɚɗɨɤɑ 60 ɘɘ ɜɞ.ɝɞ.) Ɏ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ Ɏɧɝɚɖɚɘ ɜɔɝɖɑ ɜɌɓɎɔɞɔɫ ɔɗɔ 

əɌɗɔɣɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ ɐɔɎɑɜɞɔɖɟɗɫɜəɚɕ ɍɚɗɑɓəɔ. ȾɌɖɚɕ ɞɔɛ ɘɚɞɚɜəɚɕ ɌɖɞɔɎəɚɝɞɔ Ƚȶ 

ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ɚɐɔə ɔɓ ɖɜɔɞɑɜɔɑɎ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɚɖɌɓɌəɔɕ ɖ ɛɗɌəɚɎɚɘɟ 

ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ ɍɚɗɨəɧɡ ɐɔɎɑɜɞɔɖɟɗɫɜəɚɕ ɍɚɗɑɓəɨɪ.  

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɔɎɑɜɞɔɖɟɗɫɜəɌɫ ɍɚɗɑɓəɨ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ; ɐɔɎɑɜɞɔɖɟɗɔɞ; ɝɚɖɜɌɞɔɞɑɗɨəɌɫ 

ɌɖɞɔɎəɚɝɞɨ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ. 
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SINGULARITY OF THE CONTRACTILE ACTIVITY OF THE SIGMOID COLON IN DIVERTICULITIS 

 

S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  

 

Resume:  In the pathogenesis of diverticular disease of the colon, an increase in intraintestinal pressure 

is of great importance, which causes the prolapse of the mucosa through the "weak" sections of the intestinal 

wall ð the places where blood vessels pass through it. Most often, diverticula occur in the sigmoid colon. The 

analysis of the results of our study  confirms the presence of a hypermotor type of contractile activity in the 

sigmoid colon in the presence of diverticula in it. It is concluded that the presence of multiple intense, "giant" 

contractions (pressure waves with an amplitude more 60 mm Hg) in t he sigmoid colon indicates a high risk of 

developing or having inflammatory complications of diverticular disease. This type of motor activity of SC 
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should be considered as one of the criteria for determining the indications for elective surgical treatment  of 

patients with diverticular disease.  

Keywords:  diverticular desease of the colon; diverticulitis; colon motor activity.  

 

ȬɖɞɟɌɗɨəɚɝɞɨ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɔɎɑɜɞɔɖɟɗɫɜəɌɫ ɍɚɗɑɓəɨ (Ȱȭ) ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ 

ɜɌɝɛɜɚɝɞɜɌəɬəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ. Ȯ 90-95% ɐɔɎɑɜɞɔɖɟɗɧ ɜɌɝɛɚɗɌɏɌɪɞɝɫ Ɏ 

ɝɔɏɘɚɎɔɐəɚɕ ɔɗɔ ɝɔɏɘɚɎɔɐəɚɕ ɔ əɔɝɡɚɐɫɥɑɕ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɑ. ȹɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɐɔɎɑɜɞɔɖɟɗɚɎ ɔ 

ɎɧɝɚɖɌɫ ɛɗɚɞəɚɝɞɨ ɔɡ ɜɌɝɛɚɗɚɒɑəɔɫ ɔɘɑɑɞ ɘɑɝɞɚ Ɏ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɑ [5]. Ȯ ɛɌɞɚɏɑəɑɓɑ Ȱȭ ɞɚɗɝɞɚɕ 

ɖɔɤɖɔ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ ɛɚɎɧɤɑəɔɑ Ɏəɟɞɜɔɖɔɤɑɣəɚɏɚ ɐɌɎɗɑəɔɫ, ɖɚɞɚɜɚɑ ɎɧɓɧɎɌɑɞ ɛɜɚɗɌɛɝ 

ɝɗɔɓɔɝɞɚɕ ɣɑɜɑɓ çɝɗɌɍɧɑè ɟɣɌɝɞɖɔ ɖɔɤɑɣəɚɕ ɝɞɑəɖɔ ð ɘɑɝɞɌ ɛɜɚɡɚɒɐɑəɔɫ ɝɖɎɚɓɨ əɑɑ ɝɚɝɟɐɚɎ, Ɍ ɞɌɖɒɑ 

ɏɔɛɑɜɞɜɚɠɔɪ ɘɔɚɢɔɞɚɎ ɘɧɤɑɣəɚɏɚ ɝɗɚɫ ɔ ɟɞɚɗɥɑəɔɑ ɝɌɘɚɕ ɖɔɤɖɔ [3]. Ȱɑɠɔɢɔɞ ɜɌɝɞɔɞɑɗɨəɚɕ 

ɖɗɑɞɣɌɞɖɔ Ɏ ɐɔɑɞɑ, ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɔ ɛɚɎɧɤɑəɔɑ ɛɗɚɞəɚɝɞɔ ɖɌɗɚɎɧɡ ɘɌɝɝ ɔəɔɢɔɔɜɟɪɞ Ɏ ɚɍɚɐɚɣəɚɕ 

ɖɔɤɖɑ ɡɌɚɞɔɣəɧɑ ɝɚɖɜɌɥɑəɔɫ ɛɑɜɑɘɑɤɔɎɌɪɥɑɏɚ ɞɔɛɌ. ȴɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏ ɞɚɗɝɞɚɕ ɖɔɤɖɑ 

ɠɚɜɘɔɜɟɪɞɝɫ ɓɌɘɖəɟɞɧɑ ɝɑɏɘɑəɞɧ ɝ ɛɚɎɧɤɑəəɧɘ ɎəɟɞɜɔɛɜɚɝɎɑɞəɧɘ ɐɌɎɗɑəɔɑɘ [2, 7]. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɘɚɞɚɜəɚ-ɩɎɌɖɟɌɞɚɜəɚɕ ɠɟəɖɢɔɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɟ ɍɚɗɨəɧɡ ɝ ɐɔɎɑɜɞɔɖɟɗɑɓɚɘ ɎɧɫɎɔɗɚ ɟɎɑɗɔɣɑəɔɑ ɝɔɗɧ 

ɑɑ ɝɚɖɜɌɥɑəɔɕ ɍɚɗɨɤɑ 80 ɝɘ Ɏɚɐ.ɝɞ. (ɛɜɔ əɚɜɘɑ 7-10 ɝɘ Ɏɚɐ.ɝɞ.) [4, 6]. ȿ ɣɌɝɞɔ ɍɚɗɨəɧɡ Ȱȭ ɎɚɓəɔɖɌɪɞ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɝɞɑəɖɑ ɐɔɎɑɜɞɔɖɟɗɚɎ ɔ ɚɖɜɟɒɌɪɥɔɡ ɐɔɎɑɜɞɔɖɟɗ ɞɖɌəɑɕ, ɛɜɚɛɔɞɧɎɌəɔɑ ɔɡ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɩɖɝɝɟɐɌɞɚɘ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɑɌɖɞɔɎəɧɡ ɝɎɚɕɝɞɎ ɚɜɏɌəɔɓɘɌ ɔ Ɏɔɜɟɗɑəɞəɚɝɞɔ 

ɔəɠɑɖɢɔɚəəɚɏɚ ɌɏɑəɞɌ, ɎɚɝɛɌɗɑəɔɑ ɘɚɒɑɞ ɎɌɜɨɔɜɚɎɌɞɨ ɚɞ əɑɓəɌɣɔɞɑɗɨəɚɏɚ ɚɞɬɖɌ ɚɖɜɟɒɌɪɥɑɕ ɖɔɤɖɟ 

ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ ɐɚ ɛɑɜɠɚɜɌɢɔɔ ɐɔɎɑɜɞɔɖɟɗɌ ɝ ɜɌɓɎɔɞɔɑɘ ɛɑɜɔɞɚəɔɞɌ, ɣɞɚ ɞɜɑɍɟɑɞ ɩɖɝɞɜɑəəɚɏɚ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. ȻɚɖɌɓɌəɔɫ ɖ ɛɗɌəɚɎɚɘɟ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ ɐɔɎɑɜɞɔɖɟɗɫɜəɚɕ ɍɚɗɑɓəɔ 

ɚɞəɚɝɔɞɑɗɨəɧɑ, ɔɡ ɟɝɞɌəɌɎɗɔɎɌɪɞ ɔəɐɔɎɔɐɟɌɗɨəɚ əɌ ɚɝəɚɎɌəɔɔ ɎɧɜɌɒɑəəɚɝɞɔ ɛɑɜɑəɑɝɬəəɧɡ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ, ɚɢɑəɖɔ ɛɜɚɎɚɐɔɘɧɡ ɖɚəɝɑɜɎɌɞɔɎəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ, ɛɜɚɏəɚɓɌ ɚ 

ɐɌɗɨəɑɕɤɑɘ ɞɑɣɑəɔɔ ɓɌɍɚɗɑɎɌəɔɫ [1]. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɘɧ əɑ Ɏɝɞɜɑɞɔɗɔ ɝɞɌɞɑɕ, ɛɚɝɎɫɥɑəəɧɡ ɎɓɌɔɘɚɝɎɫɓɔ 

ɘɑɒɐɟ əɌɜɟɤɑəɔɫɘɔ ɘɚɞɚɜəɚɕ ɠɟəɖɢɔɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɔ ɚɝɗɚɒəɑəɔɫɘɔ Ȱȭ, ɣɞɚ ɔ ɛɚɝɗɟɒɔɗɚ 

ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɎɧɫɎɔɞɨ ɝɟɥɑɝɞɎɚɎɌəɔɑ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɔɓɘɑəɑəɔɫɘɔ Ɏəɟɞɜɔɖɔɤɑɣəɚɏɚ 

ɐɌɎɗɑəɔɫ ɔ ɜɌɓɎɔɞɔɑɘ ɐɔɎɑɜɞɔɖɟɗɔɞɌ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ (8) ɔ ɍɚɗɨəɧɡ Ȱȭ, ɛɜɔ 

ɩɞɚɘ əɑɚɝɗɚɒəɑəəɚɑ ɞɑɣɑəɔɑ ɍɧɗɚ ɟ 5 ɛɌɢɔɑəɞɚɎ, ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɚɝɗɚɒəɑəɔɫ ɟ 7 (ɝ ɚɝɞɜɧɘ 

ɐɔɎɑɜɞɔɖɟɗɔɞɚɘ 4 ɛɌɢɔɑəɞɌ, ɝ ɛɌɜɌɖɚɗɔɣɑɝɖɔɘ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɔəɠɔɗɨɞɜɌɞɚɘ - 2 ɛɌɢɔɑəɞɌ, ɝ 

ɡɜɚəɔɣɑɝɖɔɘ ɜɑɢɔɐɔɎɔɜɟɪɥɔɘ ɐɔɎɑɜɞɔɖɟɗɔɞɚɘ - 1 ɛɌɢɔɑəɞ). ȼɑɏɔɝɞɜɔɜɚɎɌɗɌɝɨ ɝɚɖɜɌɞɔɞɑɗɨəɌɫ 

ɌɖɞɔɎəɚɝɞɨ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ Ɏ ɞɑɣɑəɔɑ 1,5-2 ɣɌɝɚɎ əɌɞɚɥɌɖ ɔ Ɏ ɞɑɣɑəɔɑ ɞɌɖɚɏɚ ɒɑ Ɏɜɑɘɑəɔ ɛɚɝɗɑ 

ɛɜɔɑɘɌ ɛɔɥɔ. ȿ ɍɚɗɨəɧɡ ɝ ɐɔɎɑɜɞɔɖɟɗɔɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɛɚɝɗɑ ɝɞɔɡɌəɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɛɜɚɢɑɝɝɌ ɛɑɜɑɐ Ɏɧɛɔɝɖɚɕ ɐɚɘɚɕ. ȸɚɞɚɜɔɖɌ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ɔɓɟɣɌɗɌɝɨ ɘɑɞɚɐɚɘ 

ɍɌɗɗɚəɚɏɜɌɠɔɣɑɝɖɚɕ ɘɌəɚɘɑɞɜɔɔ, ɐɗɫ ɣɑɏɚ ɞɜɔ ɖɌɞɑɞɑɜɌ ɝ ɜɑɓɔəɚɎɧɘ ɍɌɗɗɚəɣɔɖɚɘ ɚɍɦɑɘɚɘ 5 ɘɗ əɌ 

ɖɚəɢɑ ɟɝɞɌəɌɎɗɔɎɌɗɔɝɨ Ɏ əɑɑ ɛɜɔ ɜɑɖɞɚɜɚɘɌəɚɝɖɚɛɔɔ əɌ 20, 30 ɔ 40 ɝɘ ɚɞ ɌəɟɝɌ. ȽɎɚɍɚɐəɧɑ ɖɚəɢɧ 

ɖɌɞɑɞɑɜɚɎ ɝɚɑɐɔəɫɗɔɝɨ ɝ ɜɑɏɔɝɞɜɔɜɟɪɥɔɘ ɟɝɞɜɚɕɝɞɎɚɘ ɝ ɞɜɑɘɫ ɐɌɞɣɔɖɌɘɔ ɐɌɎɗɑəɔɫ, ɖɚɞɚɜɚɑ 

ɛɚɐɖɗɪɣɌɗɚɝɨ ɣɑɜɑɓ USB-Ɏɡɚɐ ɖ ɖɚɘɛɨɪɞɑɜɟ ɐɗɫ ɓɌɛɔɝɔ ɔ ɡɜɌəɑəɔɫ ɐɌəəɧɡ. Ƚ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ Exel 

ɝɚɎɚɖɟɛəɚɝɞɨ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɛɜɑɚɍɜɌɓɚɎɧɎɌɗɌɝɨ Ɏ ɗɔəɑɕəɟɪ ɐɔɌɏɜɌɘɘɟ, Ɏɚɗəɧ ɐɌɎɗɑəɔɫ əɌ 

ɖɚɞɚɜɚɕ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɝɚɖɜɌɥɑəɔɫɘ ɖɔɤɖɔ. ȹɌ Ɏɝɑɡ ɐɔɌɏɜɌɘɘɌɡ ɛɚ ɚɝɔ Ɍɍɝɢɔɝɝ ɚɞɘɑɣɌɗɚɝɨ Ɏɜɑɘɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɝɑɖɟəɐɌɡ, ɛɚ ɚɝɔ ɚɜɐɔəɌɞ ð ɌɘɛɗɔɞɟɐɌ Ɏɚɗə ɐɌɎɗɑəɔɫ Ɏ ɘɘ ɜɞ.ɝɞ. ȹɌ ɖɌɒɐɚɕ ɐɔɌɏɜɌɘɘɑ 

ɛɚɐɝɣɔɞɧɎɌɗɔɝɨ ɣɔɝɗɚ ɝɚɖɜɌɥɑəɔɕ ɔ ɌɘɛɗɔɞɟɐɌ ɝɚɖɜɌɥɑəɔɕ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔəɧ Ɍɘɛɗɔɞɟɐɧ 

ɖɔɤɑɣəɧɑ ɝɚɖɜɌɥɑəɔɫ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɝɗɌɍɧɑ (Ɍɘɛɗɔɞɟɐɚɕ 5-10 ɘɘ ɜɞ.ɝɞ.), ɝɜɑɐəɔɑ (Ɍɘɛɗɔɞɟɐɚɕ 

11-20 ɘɘ ɜɞ.ɝɞ.) ɔ ɝɔɗɨəɧɑ (Ɍɘɛɗɔɞɟɐɚɕ ɍɚɗɑɑ 20 ɘɘ ɜɞ.ɝɞ.). Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ Ɏ ɖɗɔəɔɖɑ 

ɠɌɖɟɗɨɞɑɞɝɖɚɕ ɡɔɜɟɜɏɔɔ Ȯɚɑəəɚ-ɘɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑɘɔɔ ɔɘ. Ƚ.ȸ.ȶɔɜɚɎɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɍɑɓ ɓɌɍɚɗɑɎɌəɔɕ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ 

ɝɚɖɜɌɞɔɞɑɗɨəɌɫ ɌɖɞɔɎəɚɝɞɨ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ɔɘɑɑɞ əɚɜɘɚɘɚɞɚɜəɧɕ ɞɔɛ ɝ əɌɗɔɣɔɑɘ əɌ 

ɖɚɗɚəɚɏɜɌɘɘɌɡ ɝɗɌɍɚ-, ɝɜɑɐəɑ- ɔ ɎɧɝɚɖɚɌɘɛɗɔɞɟɐəɧɡ Ɏɚɗə ɐɌɎɗɑəɔɫ, ɖɚɞɚɜɧɑ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ 

ɚɐɔəɚɣəɚ ɔɗɔ ɏɜɟɛɛɌɘɔ. Ȯ ɝɞɜɟɖɞɟɜɑ ɘɚɞɚɜɔɖɔ ɛɜɑɚɍɗɌɐɌɪɞ ɝɗɌɍɚ- ɔ ɝɜɑɐəɑɌɘɛɗɔɞɟɐəɧɑ Ɏɚɗəɧ, 

ɝɜɑɐəɫɫ ɌɘɛɗɔɞɟɐɌ Ɏɚɗə ɐɌɎɗɑəɔɫ ɝɚɝɞɌɎɔɗɌ 13,3 Ñ 0,7 ɘɘ ɜɞ.ɝɞ. ȴəɚɏɐɌ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ ɜɔɞɘɔɣɑɝɖɔɑ 

ɏɜɟɛɛɚɎɧɑ ɝɚɖɜɌɥɑəɔɫ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɚɞ 6 ɐɚ 12 ɘɔə, ɚɍɫɓɌɞɑɗɨəɚ ɝɚɐɑɜɒɌɥɔɑ ɝɜɑɐəɑ- ɔ 

ɎɧɝɚɖɚɌɘɛɗɔɞɟɐəɧɑ Ɏɚɗəɧ ɐɌɎɗɑəɔɫ. Ȱɗɔɞɑɗɨəɧɡ ɟɣɌɝɞɖɚɎ ɌɐɔəɌɘɔɔ (ɛɑɜɔɚɐɌ ɛɚɖɚɫ) ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. 

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɘɚɞɚɜɔɖɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ. ȸɚɒəɚ ɝɖɌɓɌɞɨ, ɣɞɚ 

ɟɜɚɎɑəɨ ɔəɞɑəɝɔɎəɚɝɞɔ ɖɔɤɑɣəɚɕ ɘɚɞɚɜɔɖɔ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ əɌɞɚɥɌɖ ɚɛɜɑɐɑɗɫɑɞɝɫ, Ɏ 

ɚɝəɚɎəɚɘ, ɣɔɝɗɚɘ ɝɗɌɍɧɡ ɔ ɝɜɑɐəɔɡ ɝɚɖɜɌɥɑəɔɕ. ɃɌɝɞɚɞɌ ɝɚɖɜɌɥɑəɔɕ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ əɌɞɚɥɌɖ 

ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 0,8 Ñ 0,2 ɑɐ./ɘɔə. Ȼɚɝɗɑ ɛɜɔɑɘɌ ɛɔɥɔ ɣɔɝɗɚ Ɏɚɗə ɐɌɎɗɑəɔɫ ɓɌ ɑɐɔəɔɢɟ Ɏɜɑɘɑəɔ 

ɝɟɥɑɝɞɎɑəəɚ ɎɚɓɜɌɝɞɌɑɞ, ɣɌɝɞɚɞɌ ɝɚɖɜɌɥɑəɔɕ Ɏ ɝɜɑɐəɑɘ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɐɚ 1,2 Ñ 0,2 ɑɐ./ɘɔə. Ȯ 

ɛɚɝɞɛɜɌəɐɔɌɗɨəɚɕ ɘɚɞɚɜəɚɕ ɌɖɞɔɎəɚɝɞɔ ɛɜɑɚɍɗɌɐɌɪɞ ɝɜɑɐəɑ- ɔ ɎɧɝɚɖɚɌɘɛɗɔɞɟɐəɧɑ ɝɚɖɜɌɥɑəɔɫ 

Ɍɘɛɗɔɞɟɐɚɕ ɚɞ 11 ɐɚ 24 ɘɘ ɜɞ.ɝɞ. Ⱥəɔ Ɏ ɚɝəɚɎəɚɘ əɑɜɑɏɟɗɫɜəɧɑ, ɚɐɔəɚɣəɧɑ ɔɗɔ ɏɜɟɛɛɚɎɧɑ, ɜɔɞɘɔɣɑɝɖɔɑ 

ɏɜɟɛɛɚɎɧɑ ɝɚɖɜɌɥɑəɔɫ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ ɜɑɐɖɚ.  

ȿ ɛɌɢɔɑəɞɚɎ ɝ əɑɚɝɗɚɒəɑəəɧɘ ɞɑɣɑəɔɑɘ Ȱȭ ɝɚɖɜɌɞɔɞɑɗɨəɌɫ ɌɖɞɔɎəɚɝɞɨ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ 

ɔɘɑɑɞ ɏɔɛɑɜɘɚɞɚɜəɧɕ ɞɔɛ. ȹɌ ɍɚɗɨɤɔəɝɞɎɑ ɖɚɗɚəɚɏɜɌɘɘ ɛɜɑɚɍɗɌɐɌɪɞ ɝɜɑɐəɑ- ɔ ɎɧɝɚɖɚɌɘɛɗɔɞɟɐəɧɑ 

ɝɚɖɜɌɥɑəɔɫ, ɖɌɖ ɚɐɔəɚɣəɧɑ ɞɌɖ ɔ ɏɜɟɛɛɚɎɧɑ ɍɑɓ ɖɌɖɚɕ-ɗɔɍɚ ɜɑɏɟɗɫɜəɚɝɞɔ. ȽɚɖɜɌɞɔɞɑɗɨəɌɫ ɌɖɞɔɎəɚɝɞɨ Ɏ 

Ɏɔɐɑ ɝɗɌɍɚ- ɔ ɝɜɑɐəɑɌɘɛɗɔɞɟɐəɧɡ Ɏɚɗə ɜɑɏɔɝɞɜɔɜɚɎɌɗɌɝɨ ɚɣɑəɨ ɜɑɐɖɚ. Ƚɜɑɐəɫɫ ɌɘɛɗɔɞɟɐɌ Ɏɚɗə 



54 

 

ɐɌɎɗɑəɔɫ ɐɚɝɞɚɎɑɜəɚ ɛɜɑɎɧɤɌɗɌ ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɐɚ 37,3 Ñ 0,8 ɘɘ ɜɞ.ɝɞ. Ȯ 

ɚɐəɚɘ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɕ əɑɝɖɚɗɨɖɚ ɏɜɟɛɛɚɎɧɡ ɜɔɞɘɔɣɑɝɖɔɡ ɎɧɝɚɖɚɌɘɛɗɔɞɟɐəɧɡ ɝɚɖɜɌɥɑəɔɕ 

ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ ɣɑɜɑɓ ɖɌɒɐɧɑ 5 ð 10 ɘɔəɟɞ. Ȼɚɝɗɑ ɛɜɔɑɘɌ ɛɔɥɔ ɣɔɝɗɚ ɝɚɖɜɌɥɑəɔɕ ɔ ɣɌɝɞɚɞɌ ɔɡ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɎɚɓɜɌɝɞɌɪɞ ɞɌɖ ɒɑ ɖɌɖ ɔ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ, əɌ ɖɚɗɚəɚɏɜɌɘɘɌɡ ɛɚ-ɛɜɑɒəɑɘɟ 

ɛɜɑɚɍɗɌɐɌɪɞ ɝɜɑɐəɑ- ɔ ɎɧɝɚɖɚɌɘɛɗɔɞɟɐəɧɑ əɑɜɑɏɟɗɫɜəɚ ɎɚɓəɔɖɌɪɥɔɑ Ɏɚɗəɧ ɐɌɎɗɑəɔɫ. 

 
ȾɌɍɗɔɢɌ 1. ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɘɚɞɚɜəɚɕ ɠɟəɖɢɔɔ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɔ 

ɛɌɢɔɑəɞɚɎ ɝ Ȱȭ (ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ). 

  

 

ȿ ɍɚɗɨəɧɡ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɚɝɗɚɒəɑəɔɫɘɔ ɐɔɎɑɜɞɔɖɟɗɫɜəɚɕ ɍɚɗɑɓəɔ (ɚɝɞɜɧɕ ɐɔɎɑɜɞɔɖɟɗɔɞ, 

ɛɌɜɌɖɚɗɔɣɑɝɖɔɕ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɔəɠɔɗɨɞɜɌɞ, ɡɜɚəɔɣɑɝɖɔɕ ɐɔɎɑɜɞɔɖɟɗɔɞ) ɝɚɖɜɌɞɔɞɑɗɨəɌɫ ɌɖɞɔɎəɚɝɞɨ 

ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ɔɘɑɗɌ əɑɖɚɞɚɜɧɑ ɚɝɚɍɑəəɚɝɞɔ. Ⱦɔɛ ɑɑ ɛɚ-ɛɜɑɒəɑɘɟ ɚɝɞɌɎɌɗɝɫ ɏɔɛɑɜɘɚɞɚɜəɧɘ, əɚ 

ɎɧɫɎɗɑəɚ ɟɎɑɗɔɣɑəɔɑ ɣɌɝɞɚɞɧ ɎɧɝɚɖɚɌɘɛɗɔɞɟɐəɧɡ ɝɚɖɜɌɥɑəɔɕ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɖɌɖ 

əɌɞɚɥɌɖ, ɞɌɖ ɔ ɛɚɝɗɑ ɛɜɔɑɘɌ ɛɔɥɔ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ Ɏɚɗəɧ ɐɌɎɗɑəɔɫ Ɍɘɛɗɔɞɟɐɚɕ ɍɚɗɑɑ 60 ɘɘ ɜɞ.ɝɞ. 

ȹɑɜɑɐɖɚ ɞɌɖɔɑ ɝɚɖɜɌɥɑəɔɫ ɝɗɑɐɚɎɌɗɔ ɐɜɟɏ ɓɌ ɐɜɟɏɚɘ ɣɑɜɑɓ ɖɚɜɚɞɖɔɑ ɛɜɚɘɑɒɟɞɖɔ ɐɎɔɏɌɞɑɗɨəɚɏɚ ɛɚɖɚɫ. 

ȻɜɑɚɍɗɌɐɌəɔɑ ɞɌɖɔɡ çɏɔɏɌəɞɝɖɔɡè ɝɚɖɜɌɥɑəɔɕ ɚɛɜɑɐɑɗɫɑɞ Ɏɧɝɚɖɟɪ ɔəɞɑəɝɔɎəɚɝɞɨ ɖɔɤɑɣəɚɕ ɘɚɞɚɜɔɖɔ, 

ɝɜɑɐəɫɫ ɌɘɛɗɔɞɟɐɌ ɝɚɖɜɌɥɑəɔɕ ɟ ɍɚɗɨəɧɡ ɝ ɐɔɎɑɜɞɔɖɟɗɔɞɚɘ ɛɚɝɗɑ ɛɜɔɑɘɌ ɛɔɥɔ ɝɚɝɞɌɎɔɗɌ 68,2 Ñ 0,7 

ɘɘ ɜɞ.ɝɞ. ȹɑ ɔɝɖɗɪɣɌɑɞɝɫ, ɣɞɚ əɌɜɫɐɟ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɛɜɚɢɑɝɝɚɘ, ɩɞɔ ɝɚɖɜɌɥɑəɔɫ ɚɛɜɑɐɑɗɫɪɞ 

ɛɜɔɣɔəɟ ɍɚɗɑɕ Ɏ ɒɔɎɚɞɑ ɛɜɔ Ȱȭ. ȹɌ ɜɔɝɟəɖɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɡɌɜɌɖɞɑɜəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ 

ɌɖɞɔɎəɚɝɞɔ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ɍɚɗɨəɧɡ ɝ əɑɚɝɗɚɒəɑəəɧɘ ɞɑɣɑəɔɑɘ Ȱȭ ɔ ɝ ɐɔɎɑɜɞɔɖɟɗɔɞɚɘ.  

 

 
ȼɔɝ. 1. Ⱥɞɗɔɣɔɫ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ɟ ɜɌɓəɧɡ ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ. Ȯ ɖɌɒɐɚɘ ɛɜɔɘɑɜɑ Ɏɑɜɡəɫɫ 

ɐɔɌɏɜɌɘɘɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɘɚɞɚɜɔɖɟ əɌ ɟɜɚɎəɑ 40 ɝɘ ɚɞ ɌəɟɝɌ, ɝɜɑɐəɫɫ ð əɌ 30 ɝɘ ɚɞ ɌəɟɝɌ, əɔɒəɫɫ ð əɌ 20 ɝɘ ɚɞ 

ɌəɟɝɌ. ɂɑəɌ ɐɑɗɑəɔɫ ɛɚ ɚɝɔ Ɍɍɝɢɔɝɝ ð 10 ɘɘ ɜɞ.ɝɞ., ɛɚ ɚɝɔ ɚɜɐɔəɌɞ ð 600 ɝɑɖ. 

 

ȿɝɗɚɎɔɑ 

ɔɝɝɗɑɐɚ-

ɎɌəɔɫ 

ȳɐɚɜɚɎɧɑ ɐɚɍɜɚɎɚɗɨɢɧ 
ȻɌɢɔɑəɞɧ ɝ əɑɚɝɗɚɒəɑəəɧɘ 

ɞɑɣɑəɔɑɘ Ȱȭ 

ȻɌɢɔɑəɞɧ ɝ 

ɐɔɎɑɜɞɔɖɟɗɔɞɚɘ 

ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ 

ɃɌɝɞɚɞɌ 

ɝɚɖɜɌɥɑ-əɔɕ,  

ɑɐ. Ɏ ɘɔə. 

Ȭɘɛɗɔ-ɞɟɐɌ 

ɝɚɖɜɌɥɑ-əɔɕ,  

ɘɘ ɜɞ.ɝɞ. 

ɃɌɝɞɚɞɌ 

ɝɚɖɜɌɥɑ-əɔɕ, 

ɑɐ. Ɏ ɘɔə. 

Ȭɘɛɗɔ-ɞɟɐɌ 

ɝɚɖɜɌɥɑ-

əɔɕ, ɘɘ 

ɜɞ.ɝɞ. 

ɃɌɝɞɚɞɌ 

ɝɚɖɜɌɥɑ-

əɔɕ, ɑɐ. Ɏ 

ɘɔə. 

Ȭɘɛɗɔ-ɞɟɐɌ 

ɝɚɖɜɌɥɑ-

əɔɕ, ɘɘ 

ɜɞ.ɝɞ 

ȹɌɞɚɥɌɖ 0,8 Ñ 0,2 13,3 Ñ 0,7 0,5 Ñ 0,2 37,3 Ñ 0,8 0,9 Ñ 0,2 51,4 Ñ 0,9 

Ȼɚɝɗɑ 

ɛɜɔɑɘɌ ɛɔɥɔ 
1,2 Ñ 0,2 21,4 Ñ 0,8 0,8 Ñ 0,2 48,6 Ñ 0,6 1,1 Ñ 0,2 68,2 Ñ 0,7 
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ȮɧɎɚɐɧ:  

1. ȽɚɖɜɌɞɔɞɑɗɨəɌɫ ɌɖɞɔɎəɚɝɞɨ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ɛɜɔ əɌɗɔɣɔɔ Ɏ əɑɕ ɐɔɎɑɜɞɔɖɟɗɚɎ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɝɜɑɐəɔɡ (Ɍɘɛɗɔɞɟɐɚɕ 11-20 ɘɘ ɜɞ.ɝɞ.) ɔ ɝɔɗɨəɧɡ (ɍɚɗɑɑ 20 ɘɘ ɜɞ.ɝɞ.) 

ɝɚɖɜɌɥɑəɔɕ (ɏɔɛɑɜɘɚɞɚɜəɧɕ ɞɔɛ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ).  

2. ȿ ɍɚɗɨəɧɡ ɝ ɐɔɎɑɜɞɔɖɟɗɔɞɚɘ Ɏ ɝɞɜɟɖɞɟɜɑ ɘɚɞɚɜɔɖɔ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ɛɜɑɚɍɗɌɐɌɪɞ 

ɘəɚɒɑɝɞɎɑəəɧɑ ɔəɞɑəɝɔɎəɧɑ, çɏɔɏɌəɞɝɖɔɑè ɝɚɖɜɌɥɑəɔɫ (Ɍɘɛɗɔɞɟɐɚɕ ɍɚɗɨɤɑ 60 ɘɘ ɜɞ.ɝɞ.). 

3. ȾɌɖɚɕ ɞɔɛ ɘɚɞɚɜəɚɕ ɌɖɞɔɎəɚɝɞɔ Ƚȶ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ɚɐɔə ɔɓ ɖɜɔɞɑɜɔɑɎ ɐɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɛɚɖɌɓɌəɔɕ ɖ ɛɗɌəɚɎɚɘɟ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ ɍɚɗɨəɧɡ Ȱȭ. 
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ȭɚɕɢɚɎɌ Ɋ.Ȭ.  

 

ȾȺȻȺȯȼȬɀȺ-ȬȹȬȾȺȸȴɃȱȽȶȴȱ ȺȽȺȭȱȹȹȺȽȾȴ ȸȿȷɈȾȴɀȬȽɂȴȬȷɈȹȺȯȺ ȽȾȼȺȱȹȴɋ ȻȱȼȱȰȹȱȵ ȭȼɊɄȹȺȵ 

ȽȾȱȹȶȴ 

 
 ɀȯȭȮȺȿ ȮȺ çȮɚɑəəɚ-ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɔɘɑəɔ Ƚ.ȸ. ȶɔɜɚɎɌè ȸȺ ȼɀ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȼɚɝɝɔɫ 

 

ȼɑɓɪɘɑ: ȷɑɣɑəɔɑ ɏɜɧɒ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ 

ɝɚɎɜɑɘɑəəɚɕ ɡɔɜɟɜɏɔɔ. Ȼɑɜɑɐəɫɫ ɍɜɪɤəɌɫ ɝɞɑəɖɌ ɔɘɑɑɞ ɝɗɚɒəɚɑ ɘɟɗɨɞɔɠɌɝɢɔɌɗɨəɚɑ ɝɞɜɚɑəɔɑ, ɣɞɚ 

ɔɘɑɑɞ ɛɜɔəɢɔɛɔɌɗɨəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɚɍɚɝəɚɎɌəɔɫ ɔ Ɏɧɛɚɗəɑəɔɫ ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ ɛɗɌɝɞɔɖ. Ƚ ɢɑɗɨɪ 

ɔɓɟɣɑəɔɫ ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɘɟɗɨɞɔɠɌɝɢɔɌɗɨəɚɏɚ ɝɞɜɚɑəɔɫ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ 

ɝɞɑəɖɔ Ɏɧɛɚɗəɑəɚ ɛɜɔɖɗɌɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɌ ɞɜɟɛəɚɘ ɘɌɞɑɜɔɌɗɑ, Ɍ ɞɌɖɒɑ ɔɓɟɣɑəɧ ɖɚɘɛɨɪɞɑɜəɧɑ 

ɝɖɌəɧ ɛɜɚɓɜɌɣəɧɡ ɛɗɌɝɞɔəɣɌɞɧɡ ɝɜɑɓɚɎ ɣɑɗɚɎɑɣɑɝɖɚɏɚ ɞɑɗɌ, Ɏɧɛɚɗəɑəəɧɡ ɘɑɞɚɐɚɘ ɛɗɌɝɞɔəɌɢɔɔ ɝ 

ɛɚɘɚɥɨɪ ɩɛɚɖɝɔɐəɚɕ ɝɘɚɗɧ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɘɑɒɐɟ ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɑɕ ɔ ɍɜɪɤɔəɚɕ əɌɡɚɐɔɞɝɫ 

ɛɜɑɐɍɜɪɤɔəəɌɫ ɠɌɝɢɔɫ, ɝɚɝɞɚɫɥɌɫ ɔɓ ɐɎɟɡ ɗɔɝɞɖɚɎ, əɌɔɍɚɗɑɑ ɡɚɜɚɤɚ ɎɧɜɌɒɑəəɌɫ Ɏ ɗɌɞɑɜɌɗɨəɧɡ 

ɚɞɐɑɗɌɡ. Ȯ ɚɍɗɌɝɞɔ ɛɟɛɖɌ Ɏɧɤɑ linea arcuata ɛɜɑɐɍɜɪɤɔəəɌɫ ɠɌɝɢɔɫ ɔɝɞɚəɣɌɑɞɝɫ ɔ ɛɜɑɐɝɞɌɎɗɑəɌ 

ɚɞɐɑɗɨəɧɘɔ ɎɚɗɚɖəɌɘɔ, ɖɚɞɚɜɧɑ ɞɜɟɐəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɖɌɖ ɛɚɗəɚɢɑəəɟɪ ɝɞɜɟɖɞɟɜɟ ɘɑɒɐɟ 

ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɑɕ ɔ ɍɜɪɤɔəɚɕ. Ȯ ɍɚɖɚɎɧɡ ɚɞɐɑɗɌɡ ɍɜɪɤəɚɕ ɝɞɑəɖɔ ɛɜɑɐɍɜɪɤɔəəɌɫ ɠɌɝɢɔɫ 

ɎɧɜɌɒɑəɌ ɡɚɜɚɤɚ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɡɚɐ ɓɌɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ, ɚɍɜɌɓɚɎɌəəɚɕ ɝɚɑɐɔəɑəɔɑɘ ɐɎɟɡ ɗɔɝɞɖɚɎ 

ɠɌɝɢɔɔ ȯɑɜɚɞɌ, ɛɜɚɐɚɗɒɌɑɞɝɫ Ɏ ɝɗɚɕ ɘɑɒɐɟ ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɑɕ ɔ ɍɜɪɤɔəɚɕ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɏɜɧɒɔ, ɛɑɜɑɐəɫɫ ɍɜɪɤəɌɫ ɝɞɑəɖɌ, ɛɚɛɑɜɑɣəɌɫ ɠɌɝɢɔɫ, ɛɜɑɐɍɜɪɤɔəəɌɫ 

ɠɌɝɢɔɫ, ɛɚɣɑɣəɌɫ ɠɌɝɢɔɫ, ɏɔɝɞɚɞɚɛɚɏɜɌɠɔɫ.  

 

Boytsova J. A.   

 

TOPOGRAPHICAL FEATURES OF THE ANTERIOR ABDOMINAL WALL MULTIFASCIAL STRUCTURE 

 
 S.M. Kirov Military medical academy, Saint-Petersburg, Russian Federation  

 

Resume:  Treatment of anterior abdominal wall hernias is an actual problem. The anterior abdominal 

wall has a complex multifascial structure which plays a  fundamental importance for the choice of operative 

method. The topographical and anatomical features of the multifascial  structure of the anterior abdominal 

wall have been explored on cadaveric material and computer scans of sections of the human body. It has 

been distinguished that between the transverse fascia and the peritoneum there is a preperitoneal fascia 

consisting of two leaves, which is most manifest in the lateral parts. In the umbilical region above linea arcuata 

the preperitoneal fascia is thinned and represented by separate fibers that are difficult to differentiate as a 

structure between the transverse fascia and the peritoneum. In the lateral parts of the abdominal wall, the 

preperitoneal fascia is well expressed. It has been distinguished that the retroperitoneal fascia, formed by the 

junction of two sheets of the Gerot fascia continues into the fascia betwee n the transverse fascia and the 

peritoneum.  

Keywords: hernia, anterior abdominal wall, transversal fascia, preperitoneal fascia, renal fascia, 

histotopography.  

 

 ȼɌɓɜɌɍɚɞɖɌ ɔ ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɚɑ ɚɍɚɝəɚɎɌəɔɑ ɝɛɚɝɚɍɚɎ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɏɜɧɒɌɘɔ 

ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ ɝɚɎɜɑɘɑəəɚɕ ɡɔɜɟɜɏɔɔ [1, 7]. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ 

əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɚɕ ɫɎɗɫɑɞɝɫ ɟɝɞɌəɚɎɖɌ ɝɑɞɣɌɞɚɏɚ ɩɖɝɛɗɌəɞɌ Ɏ ɛɜɑɐɍɜɪɤɔəəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ. Ƚ 

ɢɑɗɨɪ ɚɍɑɝɛɑɣɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɑɚɍɡɚɐɔɘɚ ɣɑɞɖɚɑ ɛɚəɔɘɌəɔɑ 

ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɘɟɗɨɞɔɠɌɝɢɔɌɗɨəɚɏɚ ɝɞɜɚɑəɔɫ ɐɌəəɚɕ ɚɍɗɌɝɞɔ. Ȯ ɛɚɝɗɑɐəɑɑ 

Ɏɜɑɘɫ Ɏ ɜɌɓɗɔɣəɧɡ ɏɑɜəɔɚɗɚɏɔɣɑɝɖɔɡ ɢɑəɞɜɌɡ ɌɖɞɔɎəɚ ɔɓɟɣɌɑɞɝɫ ɝɞɜɚɑəɔɑ ɛɜɑɐɍɜɪɤɔəəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ ɝ ɢɑɗɨɪ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɛɜɑɐɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ. ȾɌɖ, Ɏ ɜɌɍɚɞɑ ɫɛɚəɝɖɔɡ ɡɔɜɟɜɏɚɎ 

Ohuchi ɔ Nagahisa ɛɚɖɌɓɌəɚ, ɣɞɚ ɐɌəəɌɫ ɠɌɝɢɔɫ ɝɚɝɞɚɔɞ ɔɓ ɐɎɟɡ ɗɔɝɞɖɚɎ - ɛɚɎɑɜɡəɚɝɞəɚɏɚ ɔ ɏɗɟɍɚɖɚɏɚ [4, 

5]. ȼɫɐ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɛɚɗɌɏɌɑɞ, ɣɞɚ ɛɚɎɑɜɡəɚɝɞəɧɕ ɗɔɝɞɚɖ ɛɜɑɐɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ ɫɎɗɫɑɞɝɫ ɏɗɟɍɚɖɔɘ 

ɗɔɝɞɖɚɘ ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɔ (ɛɚ ȶɟɛɑɜɟ) [6]. ȴɓɟɣɑəɔɑɘ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɓɌəɔɘɌɗɔɝɨ 

ɑɥɑ Ɏ 19 Ɏɑɖɑ. Ȭ.ȴ. ȾɌɜɑəɑɢɖɔɕ ɟɖɌɓɧɎɌɑɞ, ɣɞɚ fascia subserosa (ɛɜɑɐɍɜɪɤɔəəɌɫ ɠɌɝɢɔɫ) ɚɞɐɑɗɫɑɞɝɫ ɚɞ 

fascia transversa ɝɗɚɑɘ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ. J. Malgaine ɟɝɞɌəɚɎɔɗ, ɣɞɚ Ɏ ɗɌɞɑɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ 

ɛɜɑɐɍɜɪɤɔəəɌɫ ɠɌɝɢɔɫ ɝɚɝɞɚɔɞ ɔɓ ɐɎɟɡ ɗɔɝɞɖɚɎ. D. Gerota ɛɜɑɐɛɚɗɚɒɔɗ, ɣɞɚ corpus pararenale 

ɛɜɑɐɝɞɌɎɗɑə ɛɜɚɐɚɗɒɑəɔɑɘ ɛɜɑɐɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ [2]. 

 ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɔɖɗɌɐəɚɏɚ ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɚɛɜɑɐɑɗɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɘɟɗɨɞɔɠɌɝɢɔɌɗɨəɚɏɚ ɝɞɜɚɑəɔɫ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ. 

 ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ ɢɑɗɨɪ ɔɓɟɣɑəɔɫ ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ 

ɘɟɗɨɞɔɠɌɝɢɔɌɗɨəɚɏɚ ɝɞɜɚɑəɔɫ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ Ɏɧɛɚɗəɑəɚ ɛɜɔɖɗɌɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɌ 

ɞɜɟɛəɚɘ ɘɌɞɑɜɔɌɗɑ. ȴɝɝɗɑɐɚɎɌəɔɑ ɚɐɚɍɜɑəɚ əɑɓɌɎɔɝɔɘɧɘ ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ Ȯɚɑəəɚ-

ɘɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑɘɔɔ ɔɘ. Ƚ.ȸ. ȶɔɜɚɎɌ. ȮɧɛɚɗəɑəɌ ɛɜɑɢɔɓɔɚəəɌɫ ɛɜɑɛɌɜɚɎɖɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɝɜɑɐɝɞɎ ɚɛɞɔɣɑɝɖɚɏɚ ɟɎɑɗɔɣɑəɔɫ (ɍɔəɚɖɟɗɫɜəɌɫ ɗɟɛɌ ɡ 3,5) ɐɗɫ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɠɌɝɢɔɌɗɨəɧɡ ɗɔɝɞɖɚɎ ɔ 
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ɖɗɑɞɣɌɞɚɣəɧɡ ɛɜɚɝɞɜɌəɝɞɎ ɍɜɪɤəɚɕ ɝɞɑəɖɔ əɌ ɞɜɟɛɑ ɘɟɒɝɖɚɏɚ ɛɚɗɌ əɚɜɘɚɝɞɑəɔɣɑɝɖɚɏɚ ɞɑɗɚɝɗɚɒɑəɔɫ. 

Ȯ ɐɌɗɨəɑɕɤɑɘ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚɩɞɌɛəɌɫ ɠɚɞɚɠɔɖɝɌɢɔɫ. ȴɓɟɣɑəɧ ɚɝɚɍɑəəɚɝɞɔ ɠɌɝɢɔɌɗɨəɚɕ ɝɔɝɞɑɘɧ 

ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ əɌ 3 ɖɚɘɛɨɪɞɑɜəɧɡ ɝɖɌəɌɡ ɛɜɚɓɜɌɣəɧɡ ɛɗɌɝɞɔəɣɌɞɧɡ 

ɝɜɑɓɚɎ ɣɑɗɚɎɑɣɑɝɖɚɏɚ ɞɑɗɌ, Ɏɧɛɚɗəɑəəɧɡ ɘɑɞɚɐɚɘ ɛɗɌɝɞɔəɌɢɔɔ ɝ ɛɚɘɚɥɨɪ ɩɛɚɖɝɔɐəɚɕ ɝɘɚɗɧ. Ȯ ɡɚɐɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔɝɛɚɗɨɓɚɎɌəɧ ɏɚɜɔɓɚəɞɌɗɨəɧɑ ɝɜɑɓɧ ɒɔɎɚɞɌ əɌ ɟɜɚɎəɑ ɝɑɜɑɐɔəɧ ɞɑɗɌ I ɛɚɫɝəɔɣəɚɏɚ 

ɛɚɓɎɚɖɌ, əɌ ɟɜɚɎəɑ ɘɑɒɛɚɓɎɚəɚɣəɚɏɚ ɐɔɝɖɌ ɘɑɒɐɟ II ɔ III ɛɚɫɝəɔɣəɧɘɔ ɛɚɓɎɚəɖɌɘɔ, əɌ ɟɜɚɎəɑ ɝɑɜɑɐɔəɧ 

ɞɑɗɌ IV ɛɚɫɝəɔɣəɚɏɚ ɛɚɓɎɚəɖɌ.  

 ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɑ. Ȯɧɛɚɗəɑəɚ ɘɚɜɠɚɝɖɚɛɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏ ɡɚɗɑ ɖɚɞɚɜɚɏɚ 

ɔɐɑəɞɔɠɔɢɔɜɚɎɌəɧ ɠɌɝɢɔɌɗɨəɧɑ ɗɔɝɞɖɔ ɔ ɖɗɑɞɣɌɞɚɣəɧɑ ɛɜɚɝɞɜɌəɝɞɎɌ ɍɜɪɤəɚɕ ɝɞɑəɖɔ əɌ ɞɜɟɛɑ 

ɘɟɒɝɖɚɏɚ ɛɚɗɌ əɚɜɘɚɝɞɑəɔɣɑɝɖɚɏɚ ɞɑɗɚɝɗɚɒɑəɔɫ. Ƚ ɩɞɚɕ ɢɑɗɨɪ Ɏɧɛɚɗəɑə ɛɚɛɑɜɑɣəɧɕ ɗɌɛɌɜɚɞɚɘəɧɕ 

ɐɚɝɞɟɛ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɕ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ əɌ 3 ɝɘ əɔɒɑ ɛɟɛɖɌ. ȼɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ 

ɛɑɜɑɐəɔɘɔ Ɏɑɜɡəɔɘɔ ɛɚɐɎɓɐɚɤəɧɘɔ ɚɝɞɫɘɔ ɝɚɝɞɌɎɔɗɚ 270 ɘɘ. ȼɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ linea arcuata ɔ 

Ɏɑɜɡəɔɘ ɖɜɌɑɘ ɗɚɍɖɚɎɚɏɚ ɝɔɘɠɔɓɌ - 110 ɘɘ.  

 Ȯ ɛɜɚɢɑɝɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɌ ɛɜɑɐɍɜɪɤɔəəɌɫ ɠɌɝɢɔɫ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɚəɌ 

ɛɜɑɐɝɞɌɎɗɑəɌ ɐɎɟɘɫ ɞɚəɖɔɘɔ ɗɔɝɞɖɌɘɔ. Ȯəɟɞɜɑəəɔɕ ɗɔɝɞɚɖ ɐɚɝɞɌɞɚɣəɚ ɛɗɚɞəɚ ɝɜɌɥɑə ɝ ɍɜɪɤɔəɚɕ Ɏɚ 

Ɏɝɑɡ ɚɞɐɑɗɌɡ ɍɜɪɤəɚɕ ɝɞɑəɖɔ, ɚɝɚɍɑəəɚ ɍɗɔɒɑ ɖ ɝɜɑɐɔəəɚɕ ɗɔəɔɔ. ȹɔɒɑ linea arcuata 

ɛɜɑɐɍɜɪɤɔəəɌɫ ɠɌɝɢɔɫ ɎɧɜɌɒɑəɌ ɚɞɣɑɞɗɔɎɚ, ɚɐəɌɖɚ ɍɗɔɒɑ ɖ ɝɜɑɐɔəəɚɕ ɗɔəɔɔ ɚəɌ ɔɝɞɚəɣɑəɌ, ɔ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɑɑ ɚɞ ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɔ ɔ ɚɞ ɍɜɪɤɔəɧ ɓɌɞɜɟɐəɔɞɑɗɨəɚ. Ȯ ɗɌɞɑɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ 

ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɔ ɘɑɒɠɌɝɢɔɌɗɨəɧɑ ɖɗɑɞɣɌɞɚɣəɧɑ ɛɜɚɝɞɜɌəɝɞɎɌ ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ 

ɚɞɣɑɞɗɔɎɚ. Ȯɧɐɑɗɑəɧ ɛɜɚɝɞɜɌəɝɞɎɌ ɘɑɒɐɟ ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɑɕ ɔ əɌɜɟɒəɧɘ ɗɔɝɞɖɚɘ ɛɜɑɐɍɜɪɤɔəəɚɕ 

ɠɌɝɢɔɔ, ɘɑɒɐɟ əɌɜɟɒəɧɘ ɔ Ɏəɟɞɜɑəəɔɘ ɗɔɝɞɖɌɘɔ ɛɜɑɐɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ, Ɍ ɞɌɖɒɑ ɘɑɒɐɟ 

Ɏəɟɞɜɑəəɔɘ ɗɔɝɞɖɚɘ ɛɜɑɐɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ ɔ ɍɜɪɤɔəɚɕ. Ⱥɞɘɑɣɑəɚ ɛɗɚɞəɚɑ ɝɜɌɥɑəɔɑ ɛɚɛɑɜɑɣəɚɕ 

ɠɌɝɢɔɔ ɔ əɌɜɟɒəɚɏɚ ɗɔɝɞɖɌ ɛɜɑɐɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ Ɏ ɚɍɗɌɝɞɔ ȽɛɔɏɑɗɔɑɎɚɕ ɗɔəɔɔ (ɜɔɝ. 1). 

 ȹɌ ɝɗɑɐɟɪɥɑɘ ɩɞɌɛɑ ɛɜɑɛɌɜɚɎɖɔ Ɏɧɐɑɗɑəɧ ɠɌɝɢɔɌɗɨəɧɑ ɗɔɝɞɖɔ ɔ ɘɑɒɠɌɝɢɔɌɗɨəɧɑ 

ɖɗɑɞɣɌɞɚɣəɧɑ ɛɜɚɝɞɜɌəɝɞɎɌ Ɏ ɚɍɗɌɝɞɔ ɛɚɐɎɓɐɚɤəɧɡ ɫɘɚɖ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ ɐɌəəɚɕ ɚɍɗɌɝɞɔ 

ɛɜɑɐɍɜɪɤɔəəɌɫ ɠɌɝɢɔɫ ɛɜɚɐɚɗɒɌɑɞ ɝɎɚɕ ɡɚɐ ɘɑɒɐɟ ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɑɕ ɔ ɍɜɪɤɔəɚɕ (ɜɔɝ. 2). 

 Ȯ ɡɚɐɑ ɛɜɑɛɌɜɚɎɖɔ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ ɚɍɗɌɝɞɔ ɛɟɛɖɌ Ɏɧɤɑ linea arcuata ɛɜɑɐɍɜɪɤɔəəɌɫ 

ɠɌɝɢɔɫ ɔɝɞɚəɣɌɑɞɝɫ ɔ ɛɜɑɐɝɞɌɎɗɑəɌ ɚɞɐɑɗɨəɧɘɔ ɎɚɗɚɖəɌɘɔ, ɖɚɞɚɜɧɑ ɞɜɟɐəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɖɌɖ 

ɛɚɗəɚɢɑəəɟɪ ɝɞɜɟɖɞɟɜɟ ɘɑɒɐɟ ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɑɕ ɔ ɍɜɪɤɔəɚɕ. Ȯ ɍɚɖɚɎɧɡ ɚɞɐɑɗɌɡ ɍɜɪɤəɚɕ ɝɞɑəɖɔ 

ɛɜɑɐɍɜɪɤɔəəɌɫ ɠɌɝɢɔɫ ɎɧɜɌɒɑəɌ ɡɚɜɚɤɚ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɡɚɐ ɓɌɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ, ɚɍɜɌɓɚɎɌəəɚɕ 

ɝɚɑɐɔəɑəɔɑɘ ɐɎɟɡ ɗɔɝɞɖɚɎ ɠɌɝɢɔɔ ȯɑɜɚɞɌ, ɛɜɚɐɚɗɒɌɑɞɝɫ Ɏ ɝɗɚɕ ɘɑɒɐɟ ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɑɕ ɔ 

ɍɜɪɤɔəɚɕ (ɜɔɝ. 3).  

 

 

 
 
ȼɔɝ. 1. Ȼɑɜɑɐəɫɫ ɍɜɪɤəɌɫ ɝɞɑəɖɌ əɌ 1,5 ɝɘ əɔɒɑ linea arcuata. Ȯɔɐ ɝɚ ɝɞɚɜɚəɧ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 1 - ɛɜɫɘɌɫ ɘɧɤɢɌ 

ɒɔɎɚɞɌ, 2 - ɛɚɛɑɜɑɣəɌɫ ɠɌɝɢɔɫ, 3 - əɌɜɟɒəɧɕ ɗɔɝɞɚɖ ɛɜɑɐɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ, 4 - Ɏəɟɞɜɑəəɔɕ ɗɔɝɞɚɖ 

ɛɜɑɐɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ, 5 - ɍɜɪɤɔəɌ, 6 - ȽɛɔɏɑɗɔɑɎɌ ɗɔəɔɫ, ɝɜɌɥɑəɔɑ ɛɚɛɑɜɑɣəɚɕ ɠɌɝɢɔɔ ɔ əɌɜɟɒəɚɏɚ ɗɔɝɞɖɌ 

ɛɜɑɐɍɜɪɤɔəəɚɕ ɠɌɝɢɔɔ, 7 - əɔɒəɔɑ ɩɛɔɏɌɝɞɜɌɗɨəɧɑ ɝɚɝɟɐɧ. 
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