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ɸʅʅʆʊɸʎʀʗ 

ʅʘʤʠ ʦʙʩʣʝʜʦʚʘʥʦ 60 ʜʝʪʝʡ 8-18 ʣʝʪ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʟʘʧʦʜʦʟʨʠʪʴ ʵʟʦʬʘʛʠʪ. ɺʩʝʤ ʜʝʪʷʤ ʧʨʦ-

ʚʦʜʠʣʦʩʴ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʙʨʘʣʠ ʙʠʦʧʪʘʪʳ ʠʟ ʧʠʱʝʚʦʜʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʘʛʥʦʟʘ. ɼʝʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: ʧʝʨʚʘʷ ʛʨʫʧʧʘ - 20 ʜʝʪʝʡ ʩ ʜʠʘʛʥʦʟʦʤ ʛʘʩʪʨʦ-

ʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʠ, ʫ ʢʦʪʦʨʳʭ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ ʠʣʠ ʚ ʘʥʘʤʥʝʟʝ ʙʳʣʠ ʧʨʦʷʚʣʝʥʠʷ ʧʠ-

ʱʝʚʦʡ ʘʣʣʝʨʛʠʠ, ʠ ʠʤ ʥʘʟʥʘʯʘʣʘʩʴ ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʪʠʨʝʬʣʶʢʩʥʘ ʪʝʨʘʧʠʷ ʧʣʶʩ ʵʣʠʤʠʥʘʮʠʦʥʥʘʷ ʠʣʠ ʛʠʧʦ-

ʘʣʣʝʨʛʝʥʥʘʷ ʜʠʝʪʘ, ʣʝʚʦʮʝʪʠʨʠʟʠʥ, ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ Lactobacillus reuteri; ʚʪʦʨʘʷ ʛʨʫʧʧʘ - 20 ʜʝʪʝʡ 

ʩ ʜʠʘʛʥʦʟʦʤ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʠ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʦʷʚʣʝʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʜʠʩ-

ʬʫʥʢʮʠʠ, ʠ ʠʤ ʥʘʟʥʘʯʘʣʘʩʴ ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʪʠʨʝʬʣʶʢʩʥʘ ʪʝʨʘʧʠʷ ʧʣʶʩ ʚʝʛʝʪʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʧʨʝʧʘʨʘʪ 

- ʬʝʥʠʙʫʪ; ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ - 20 ʜʝʪʝʡ ʩ ʜʠʘʛʥʦʟʦʤ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʠ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʘʣʠ ʩʪʘʥʜʘʨʪʥʫʶ ʧʨʦʪʠʨʝʬʣʶʢʩʥʫ ʪʝʨʘʧʠʶ. ʂʫʨʩ ʣʝʯʝʥʠʷ ʜʣʠʣʩʷ 1 ʤʝʩʷʮ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʚʦʜʠʣʘʩʴ 

ʧʦʚʪʦʨʥʘʷ ʵʥʜʦʩʢʦʧʠʷ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʤʳ ʧʦʣʫʯʠʣʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʥʠʯʝ-

ʩʢʠʭ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ, ʦʜʥʘʢʦ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʘʭ 

ʦʥʠ ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ. ʇʦʵʪʦʤʫ ʧʨʠʩʫʪʩʪʚʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ʠʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʪʨʝʙʫʶʪ ʤʦʜʠʬʠʢʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʣʝʯʝʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦ-

ʣʝʟʥʠ. 

ABSTRACT 

We observed 60 8-18 years old children who could have suspected features of esophagitis. Endoscopy of the 

esophagus was performed to all the children, during which the biopsy samples were taken. The children were 

divided into 3 groups: the first group - 20 children with gastroesophageal reflux, who had some signs of food 

allergy at that time or in the past, they had standard antisecretory therapy and elimination or hypoallergenic diet, 

levocetirizine, probiotic bacteria Lactobacillus reuteri; the second group ï 20 children with gastroesophageal re-

flux and autonomic dysfunction, who received antisecretory therapy and Phenibut; control group - 20 children 

with gastroesophageal reflux, who received standard antisecretory therapy. The course of treatment lasted for a 

month, then endoscopy was repeated to determine the efficasy of the treatment. After the treatment we received 

unidirectional changes in clinical, endoscopic and morphological parameters in all groups, but changes in the first 

and second one were more pronounced. Therefore, concomitant food allergy or autonomic dysfunction require 

modification of the main therapeutic complex of gastroesophageal reflux disease. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʢʦʣʴʥʠʢʠ, ʵʟʦʬʘʛʠʪ, ɻʕʈɹ, ʧʠʱʝʚʘʷ ʘʣʝʨʛʠʷ, ʚʝʛʝʪʘʪʠʚʥʘʷ ʜʠʩʬʫʥʢʮʠʷ 

Keywords: schoolchildren, esophagitis, GERD, food allergy, autonomic dysfunction 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʟʘʙʦʣʝʚʘ-

ʥʠʷʭ ʧʠʱʝʚʦʜʘ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʣʠʩʴ. ʈʝʬʣʶʢʩ-ʵʟʦ-

ʬʘʛʠʪ ʤʦʜʠʬʠʮʠʨʦʚʘʣʩʷ ʚ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʫʶ ʨʝ-

ʬʣʶʢʩʥʫʶ ʙʦʣʝʟʥʴ (ɻʕʈɹ). ʉ ʥʘʯʘʣʘ XXI ʚʝʢʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʯʘʩʪʦʪʳ ɻʕʈɹ 

ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ [1, 2, 3, 4, 5, 6]. ɼʦʩʪʦ-

ʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ɻʕʈɹ ʫ ʜʝʪʝʡ 

ʚ ʋʢʨʘʠʥʝ ʥʝʪ [7, 8, 9]. ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʨʝʬʣʶʢʩ-

ʵʟʦʬʘʛʠʪʘ ʫ ʜʝʪʝʡ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʠʱʝʚʘʨʠʪʝʣʴ-

ʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 9% ʜʦ 17% [10, 11]. 
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ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ɻʕʈɹ ʩʦʯʝʪʘʝʪʩʷ ʩ ʜʨʫʛʠʤʠ 

ʧʘʪʦʣʦʛʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ (ʇɸ) ʠ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ. 

ɻʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʘʷ ʘʣʣʝʨʛʠʷ - ʵʪʦ ʩʦʩʪʘʚ-

ʥʘʷ ʯʘʩʪʴ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ʠ ʷʚʣʷʝʪʩʷ ʧʦʨʘʞʝ-

ʥʠʝʤ ʞʝʣʫʜʦʯʥʦ-ʢʳʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʚʩʣʝʜʩʪʚʠʝ ʠʤ-

ʤʫʥʥʦʛʦ ʦʪʢʣʠʢʘ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʠʱʠ ʩ ʢʣʠʥʠʯʝ-

ʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʚʦʟʤʦʞʥʳʤ ʧʦʚʨʝ-

ʞʜʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʦʚ ʧʦ ʚʩʝʡ ʜʣʠʥʝ [12]. 

ɻʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʠʱʝʚʦʡ 

ʘʣʣʝʨʛʠʠ ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʜʦʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʦʰʠʙʦʢ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ, ʯʪʦ ʠ ʦʧʨʠʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

ʈʝʛʫʣʷʮʠʷ ʬʫʥʢʮʠʡ ɾʂʊ - ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʚʷʟʘʥ-

ʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʦ ʜʘʥʥʳʤ ɸ.ʄ. ɺʝʡʥʘ (1998) 

ʠ ɻ. ʈʘʬʬʘ (2001), ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ɾʂʊ 

ʚʢʣʶʯʘʶʪ ʢʦʨʫ ʠ ʧʦʜʢʦʨʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʢʦʪʦ-

ʨʳʭ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚʳʩʰʠʝ ʮʝʥʪʨʳ ʚʠʩʮʝʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ - ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʯʝʨʝʟ ʚʝʛʝ-

ʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʛʫʤʦ-

ʨʘʣʴʥʳʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ [13]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ, ʘ ʠʤʝʥʥʦ ʚʝʛʝ-

ʪʘʪʠʚʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʝʨʭʥʠʭ ʦʪʜʝʣʦʚ 

ɾʂʊ [14]. ɺʝʛʝʪʘʪʠʚʥʳʡ ʜʠʩʙʘʣʘʥʩ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʩʝʢʨʝʪʦʨʥʦʡ ʠ ʤʦʪʦʨʥʦ - ʵʚʘ-

ʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ, ʛʠʧʦʢʩʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, 

ʤʦʞʝʪ ʟʘʪʨʫʜʥʷʪʴ ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ, ʟʘʜʝʨʞʠʚʘʪʴ ʨʝʛʝʥʝʨʘʮʠʶ ʠ ʟʘʞʠʚʣʝʥʠʝ ʜʝ-

ʬʝʢʪʦʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʪʴ ʥʘ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ [14]. 

ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʬʦʥʦʚʦʡ ʧʘʪʦʣʦ-

ʛʠʠ ʧʨʠ ɻʕʈɹ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ. ɸ ʢʦʨʨʝʢʮʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʦʩʪʦʷʥʠʡ ʤʦ-

ʞʝʪ ʟʥʘʯʠʤʦ ʚʣʠʷʪʴ ʥʘ ʭʦʜ ɻʕʈɹ ʠ ʨʝʟʫʣʴʪʘʪʳ ʝʝ 

ʣʝʯʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ - ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʣʠ-

ʥʠʢʦ - ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʵʟʦʬʘʛʠʪʘ ʧʨʠ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝ-

ʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʠ ʫ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ʬʦʥʦʚʦʡ ʧʘʪʦʣʦʛʠʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝ-

ʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 60 ʜʝʪʝʡ ʩ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ 

ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ ʚ ʚʦʟʨʘʩʪʝ 8-18 ʣʝʪ (ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ - 14,6 Ñ 0,7 ʣʝʪ), ʢʦʪʦʨʳʝ ʣʝʯʠʣʠʩʴ ʥʘ ʙʘʟʝ 

ʢʦʤʤʫʥʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʜʝʪʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʙʦʣʴʥʠʮʳ ʛʦʨʦʜʘ ʃʴʚʦʚʘ. ɺʩʝʤ ʜʝʪʷʤ ʙʳʣʘ ʧʨʦʚʝ-

ʜʝʥʘ ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʬʠʙʨʦʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦ-

ʧʠʷ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʡ ʙʨʘʣʠ ʙʠʦʧʩʠʡʥʳʡ ʤʘʪʝʨʠʘʣ 

ʠʟ ʪʨʝʭ ʦʪʜʝʣʦʚ ʧʠʱʝʚʦʜʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʚʝʨʠʬʠ-

ʢʘʮʠʠ ʜʠʘʛʥʦʟʘ. 

ɼʝʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ 20 ʯʝ-

ʣʦʚʝʢ - ʧʝʨʚʫʶ, ʚʪʦʨʫʶ ʠ ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ. 

ɻʨʫʧʧʳ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʚʦʟʨʘʩʪʫ, ʪʷʞʝʩʪʠ ʪʝʯʝ-

ʥʠʷ, ʦʩʥʦʚʥʳʤ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤ. 

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 20 ʜʝʪʝʡ (7 ʤʘʣʴʯʠ-

ʢʦʚ ʠ 13 ʜʝʚʦʯʝʢ), ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ - 14,0 Ñ 2,4 ʛʦʜʘ, 

ʩ ʜʠʘʛʥʦʟʦʤ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦ-

ʣʝʟʥʠ, ʢʦʪʦʨʳʝ ʥʘ ʬʦʥʝ ʙʘʟʠʩʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦʣʫ-

ʯʘʣʠ ʵʣʠʤʠʥʘʮʠʦʥʥʫʶ ʠʣʠ ʛʠʧʦʘʣʣʝʨʛʝʥʥʫʶ ʜʠʝʪʫ 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʦ-

ʧʨʦʙ), ʣʝʚʦʮʝʪʠʨʠʟʠʥ ʚ ʜʦʟʝ 5 ʤʛ 1 ʨʘʟ ʚ ʩʫʪʢʠ 

ʫʪʨʦʤ ʥʘʪʦʱʘʢ, ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ 

Lactobacillus reuteri Protectis ʚ ʜʦʟʝ 108 ʞʠʟʥʝʩʧʦ-

ʩʦʙʥʳʭ ʙʘʢʪʝʨʠʡ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠ-

ʝʤʘ ʧʠʱʠ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫ ʜʝʪʝʡ, ʫ 

ʢʦʪʦʨʳʭ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ ʠʣʠ ʚ ʘʥʘʤʥʝʟʝ ʙʳʣʠ 

ʧʨʦʷʚʣʝʥʠʷ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ. ʇʨʝʧʘʨʘʪʳ ʥʘʯʠ-

ʥʘʣʠ ʧʨʠʤʝʥʷʪʴ ʩ ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʩʨʦʢʦʤ 1 ʤʝʩʷʮ.  

ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 20 ʜʝʪʝʡ (10 ʤʘʣʴʯʠ-

ʢʦʚ ʠ 10 ʜʝʚʦʯʝʢ), ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ - 14,7 Ñ 1,81 

ʛʦʜʘ, ʩ ʜʠʘʛʥʦʟʦʤ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩ-

ʥʦʡ ʙʦʣʝʟʥʠ, ʢʦʪʦʨʳʝ ʥʘ ʬʦʥʝ ʙʘʟʠʩʥʦʛʦ ʣʝʯʝʥʠʷ 

ʧʦʣʫʯʘʣʠ ʥʦʦʪʨʦʧʥʳʡ ʚʝʛʝʪʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ 

ʧʨʝʧʘʨʘʪ - ʬʝʥʠʙʫʪ (ʅʦʦʬʝʥÈ, Olain Farma, ʃʘʪ-

ʚʠʷ) ʚ ʜʦʟʝ 250 ʤʛ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʘʩʴ ʫ ʜʝʪʝʡ ʩ ʧʨʠʟʥʘʢʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ. ʇʨʝʧʘʨʘʪ ʥʘʯʠʥʘʣʠ ʧʨʠʤʝʥʷʪʴ ʩ ʤʦ-

ʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʨʦʢʦʤ 21 ʜʝʥʴ. 

ɻʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 20 ʜʝʪʝʡ (6 ʤʘʣʴ-

ʯʠʢʦʚ ʠ 14 ʜʝʚʦʯʝʢ), ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ - 15,1 Ñ 1,83 

ʛʦʜʘ, ʩ ʜʠʘʛʥʦʟʦʤ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩ-

ʥʦʡ ʙʦʣʝʟʥʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʄɿ ʋʢʨʘʠʥʳ ˉ59 ʦʪ 

29.01.2013 ʛʦʜʘ çʋʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʦʪʦʢʦʣʳ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʩ ʟʘʙʦʣʝʚʘ-

ʥʠʷʤʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ è. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ʠ ʧʨʠ-

ʯʠʥʥʳʭ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ 

ʢʦʞʥʦʛʦ ʘʣʝʨʛʦʪʝʩʪʠʨʦʚʘʥʠʷ (ʧʨʠʢ-ʪʝʩʪʳ). 

ɼʣʷ ʦʮʝʥʢʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʧʨʦʩʥʠʢ ʆ.ʄ. ɺʝʡʥʘ (1998) 

ʠ ʚʝʛʝʪʘʪʠʚʥʳʡ ʠʥʜʝʢʩ ʂʝʨʜʦ (ʀʂ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 
ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ ʵʟʦ-

ʬʘʛʠʪʘ ʫ ʜʝʪʝʡ ʙʳʣʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ. ʆʩʥʦʚʥʳʤʠ 

ʞʘʣʦʙʘʤʠ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʙʦʣʠ 

ʚ ʧʦʜʣʦʞʝʯʥʦʡ ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

(100% ʜʝʪʝʡ ʪʨʝʭ ʛʨʫʧʧ), ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ (75% 

ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, 80% ʜʝʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠ 

75% ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ), ʠʟʞʦʛʘ (65%, 70% ʠ 

60% ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʨʝʛʫʨ-

ʛʠʪʘʮʠʷ (50%, 50% ʠ 45% ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), 

ʪʦʰʥʦʪʘ (25%, 35% ʠ 30% ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), 

ʨʚʦʪʘ (10%, 10% ʠ 15% ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ 

ʜʠʩʬʘʛʠʷ (10% ʜʝʪʝʡ ʧʝʨʚʦʡ ʠ 5% ʜʝʪʝʡ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ). 

ʇʨʠ ʦʙʲʝʢʪʠʚʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʫ ʚʩʝʭ ʜʝʪʝʡ 

ʥʘʙʣʶʜʘʣʘʩʷ ʙʦʣʴ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʚ ʧʦʜʣʦʞʝʯʥʦʡ 

ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʢʦʞʥʳʭ ʧʨʠʢ-ʪʝ-

ʩʪʦʚ ʫ ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʤʳ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶ-

ʱʠʝ ʜʘʥʥʳʝ: ʯʘʱʝ ʚʩʝʛʦ ʫ ʜʝʪʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʧʨʦʙʳ ʥʘ ʞʝʣʪʦʢ ʠ ʙʝʣʦʢ ʢʫʨʠʥʦʛʦ ʷʡʮʘ 

(85% ʠ 80% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʢʘʟʝʠʥ ʢʦʨʦʚʴʝʛʦ ʤʦ-

ʣʦʢʘ (75%), ʭʝʢ ʠ ʤʠʥʪʘʡ (65%), ʩʦʶ, ʢʫʨʠʥʦʝ ʤʷʩʦ, 

ʘʧʝʣʴʩʠʥ, ʤʘʥʜʘʨʠʥ (60%), ʨʝʞʝ - ʥʘ ʣʠʤʦʥ (55%), 
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ʢʘʨʧ ʠ ʢʘʢʘʦ (45%), ʤʘʣʠʥʫ (35%), ʪʦʤʘʪʳ (30%) , 

ʨʝʜʢʦ - ʥʘ ʛʦʚʷʜʠʥʫ, ʩʚʠʥʠʥʫ, ʤʦʨʢʦʚʴ (20%), ʚʠʥʦ-

ʛʨʘʜ ʠ ʘʨʙʫʟ (15%), ʩʚʝʢʣʫ, ʙʘʥʘʥ ʠ ʦʚʩʷʥʫʶ ʢʨʫʧʫ 

(10%). ʋ 4 ʜʝʪʝʡ (20%) ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʠʱʝʚʳʝ 

ʘʣʣʝʨʛʦʧʨʦʙʳ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʜʝʪʝʡ ʧʦ ɺʝʡʥʫ 

ʩʨʝʜʥʠʡ ʙʘʣʣ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 24,55 Ñ 

3,30 ʙʘʣʣʘ, ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ - 23,9 Ñ 1,94 ʙʘʣʣʘ. 

ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʂ ʩʦʩʪʘʚʠʣ 14,7 Ñ 12,3 

ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʠ 14,4 Ñ 11,2 - ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫ 

ʚʩʝʭ ʜʝʪʝʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʯʘʛʦʚʘʷ ʠʣʠ ʜʠʬʬʫʟ-

ʥʘʷ ʵʨʠʪʝʤʘ ʠ ʦʪʝʢ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʫ 100% ʜʝ-

ʪʝʡ ʧʝʨʚʦʡ ʠ 60% ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ - ʤʥʦʞʝ-

ʩʪʚʝʥʥʳʝ ʙʝʣʦʚʘʪʳʝ ʥʘʣʝʪʳ, ʫ 15% ʜʝʪʝʡ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ, 70% ʜʝʪʝʡ ʚʪʦʨʦʡ ʠ ʫ 35% ʜʝʪʝʡ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ - ʵʨʦʟʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʨʠʩ.1). 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʠʱʝʚʦʜʘ ʫ ʰʢʦʣʴʥʠʢʦʚ ʩ 

ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ 

 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʠʦʧʪʘ-

ʪʦʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʠʱʝʚʦʜʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ: ʜʠʩʪʨʦʬʠʷ ʵʧʠʪʝʣʠʦʮʠʪʦʚ - 

ʫ 90% ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʫ 75% ʜʝʪʝʡ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʠ 65% ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, ʜʝʩʪʨʫʢʮʠʷ 

ʛʨʘʥʫʣ ʢʝʨʘʪʦʛʠʘʣʠʥʘ ï ʚ 60%, 40% ʠ 50% ʜʝʪʝʡ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ , ʛʠʧʝʨʝʤʠʷ ʩʦʩʫʜʦʚ ʤʠʢʨʦʮʠʨʢʫʣʷ-

ʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʉʄʈ) - ʫ 90%, 90% ʠ 85% ʜʝʪʝʡ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʠʘʧʝʜʝʟʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ - ʫ 65%, 

50% ʠ 65% ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʘʷ 

ʧʦʣʠʤʦʨʬʥʦʢʣʝʪʦʯʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ - ʫ 35% ʜʝʪʝʡ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ 5% ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, ʦʯʘ-

ʛʦʚʳʝ ʠʥʪʨʘʝʧʠʪʝʣʠʘʣʴʥʠʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ - ʫ 25% 

ʠ 5% ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʝʢ ʩʪʨʦʤʳ - ʫ 10% ʜʝ-

ʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (ʨʠʩ.2). 

 
ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʧʪʘʪʦʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʠʱʝʚʦʜʘ 

ʰʢʦʣʴʥʠʢʦʚ ʩ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ 
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ʇʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦʞʠ-

ʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʫ ʜʝʪʝʡ ʚʩʝʭ ʛʨʫʧʧ, ʦʜʥʘʢʦ ʩʪʝ-

ʧʝʥʴ ʝʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʙʳʣʘ ʨʘʟʥʦʡ. ɾʘʣʦʙʳ ʥʘ 

ʙʦʣʠ ʚ ʵʧʠʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʫʜʝʨʞʠʚʘʣʠʩʴ ʫ 

10% ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, 20% ʜʝʪʝʡ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʠ ʫ 25% ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, ʩʥʠʞʝʥʠʝ 

ʘʧʧʝʪʠʪʘ - ʫ 25%, 40% ʠ 45% ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʠʟʞʦʛʫ - ʚ 10%, 30% ʠ 30% ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʨʝʛʫʨʛʠʪʘʮʠʶ - ʚ 5%, 10% ʠ 15% 

ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʰʥʦʪʫ - ʫ 5% ʜʝʪʝʡ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʠ ʫ 5% ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ. ɾʘʣʦʙʳ ʥʘ 

ʨʚʦʪʫ ʠ ʜʠʩʬʘʛʠʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ. 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʦʣʠ ʚ ʵʧʠʛʘ-

ʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʫ ʜʝʪʝʡ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʭ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʣʝʯʝʥʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʝʛʦ ʥʝ ʧʦʣʫʯʘʣʠ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1  

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴ-

ʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ 

ʉʠʤʧʪʦʤ 

ɻʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʝʨʚʘʷ (n=20) ʚʪʦʨʘʷ (n=20) ʩʨʘʚʥʝʥʠʷ(n=20) 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ (ʜʥʝʡÑů) 

ɹʦʣʴ ʚ ʵʧʠʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ 10,95Ñ7,0* 12,45Ñ9,4** 18,9Ñ7,5 

ʇʨʠʤʝʯʘʥʠʷ: 

1. * ʜʦʩʪʦʚʝʨʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (ʨ <0,01); 

2. ** ʜʦʩʪʦʚʝʨʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (ʨ <0,05). 

 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʝʪʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ, ʢʦʪʦ-

ʨʳʝ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠʥʠʤʘʣʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʦ ʣʫʯʰʫʶ ʜʠ-

ʥʘʤʠʢʫ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʩʠʤʧʪʦʤʦʚ ɻʕʈɹ - ʙʦʣʠ 

ʚ ʞʠʚʦʪʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ 

(ʨʠʩ. 3). ʉʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘʤʠ ʥʝ ʦʧʨʝʜʝʣʝʥʦ.  

 
ʈʠʩ. 3. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ (ʜʥʝʡ) ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʰʢʦʣʴʥʠʢʦʚ ʩ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ 

ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ ʚ ʛʨʫʧʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʝʯʝʥʠʷ 

 

ʋ ʜʝʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ 

ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʠʟʥʘʢʦʚ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ, ʦʜʥʘʢʦ ʫ ʜʝʪʝʡ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ʦʥʘ ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ (ʨʠʩ. 4). ʊʘʢ, ʚʝ-

ʛʝʪʘʪʠʚʥʳʡ ʀʂ, ʢʦʪʦʨʳʡ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦ-

ʩʪʘʚʠʣ 14,7 Ñ 12,3 ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ, ʫʤʝʥʴʰʠʣʩʷ ʜʦ 

5,9 Ñ 7,4 (ʨ <0,01), ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʥʠʟʠʣʩʷ 

ʩ 14,4 Ñ 11,2 ʜʦ 11,0 Ñ 9,0. 
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ʈʠʩ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧ ʠ ʛʨʫʧʧʳ  

ʩʨʘʚʥʝʥʠʷ ʧʦ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʠʥʜʝʢʩʫ ʂʝʨʜʦ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘ-

ʥʠʠ ʪʦʞʝ ʥʘʙʣʶʜʘʣʘʩʴ ʯʝʪʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘ-

ʤʠʢʘ (ʨʠʩ. 5). ʊʘʢ, ʦʯʘʛʦʚʘʷ ʵʨʠʪʝʤʘ ʠ ʦʪʝʢ ʩʣʠʟʠ-

ʩʪʦʡ ʦʙʦʣʦʯʢʠ ʩʦʜʝʨʞʘʣʠʩʴ ʫ 20% ʜʝʪʝʡ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʛʨʫʧʧ ʠ ʫ 50% ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, ʜʠʬ-

ʬʫʟʥʘʷ ʵʨʠʪʝʤʘ ʠ ʦʪʝʢ ʉʆ - ʫ 10% ʜʝʪʝʡ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʠ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʙʝʣʦ-

ʚʘʪʳʝ ʥʘʣʝʪʳ ʧʦ ʪʠʧʫ çʢʨʠʧʪ-ʘʙʩʮʝʩʩʦʚè, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ ʧʝʨʚʠʯʥʦʡ ʕʌɻɼʉ, ʧʦʣʥʦ-

ʩʪʴʶ ʨʝʛʨʝʩʩʠʨʦʚʘʣʠ ʫ 75% ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ 

50% ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, ʫ 25% ʠ 50% ʜʝʪʝʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ - ʯʘʩʪʠʯʥʦ. ʋ ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʵʨʦʟʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʫ 5% ʜʝʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠ 15% ʜʝʪʝʡ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ ʦʥʠ ʚʩʝ ʝʱʝ ʦʧʨʝʜʠʣʷʣʠʩʴ. 

 
ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʘ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʠʱʝʚʦʜʘ  

ʫ ʰʢʦʣʴʥʠʢʦʚ ʩ ɻʕʈɹ ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ 

 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 20% ʦʙʨʘʟʮʦʚ ʥʦʨʤʘʣʴʥʦʛʦ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʫ ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʠ 15% - ʫ ʜʝʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ. ɺʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ 

ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ʩʦʜʝʨʞʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ 

(ʪʘʙʣ. 2). 
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ɼʠʥʘʤʠʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʙʠʦʧʪʘʪʦʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʠʱʝʚʦʜʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥ-

ʥʦʛʦ ʣʝʯʝʥʠʷ ʫ ʜʝʪʝʡ  

 

ʄʦʨʬʦʣʦʛʠ-ʯʝʩʢʠʡ 

ʧʨʠʟʥʘʢ 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ 

n = 20 

ʚʪʦʨʘʷ ʛʨʫʧʧʘ 

n = 20 

ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ 

n = 20 

ʚ ʥʘʯʘʣʝ 

ʦʙʩʣʝʜʦ- 

ʚʘʥʠʷ 

ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ 

ʚ ʥʘʯʘʣʝ 

ʦʙʩʣʝʜʦ- 

ʚʘʥʠʷ 

ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ 

ʚ ʥʘʯʘʣʝ 

ʦʙʩʣʝʜʦ- 

ʚʘʥʠʷ 

ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ 

ʛʠʧʝʨʵʤʠʷ ʠʥʪʨʘʵʧʠʪʝ-

ʣʠʘʣʴʥʳʭ ʉʄʈ 
90% 45% 90% 35% 85% 65% 

ʙʘʣʦʥʥʘʷ ʜʠʩʪʨʦʬʠʷ 

ʵʧʠʪʝʣʠʦʮʠʪʦʚ 
90% 65% 75% 60% 65% 80% 

ʜʠʘʧʝʜʝʟʥʳʝ ʢʨʦʚʦʠʟ-

ʣʠʷʥʠʷ 
65% 20% 50% 15% 65% 15% 

ʜʝʩʪʨʫʢʮʠʷ ʛʨʘʥʫʣ ʢʝ-

ʨʘʪʦʛʠʘʣʠʥʘ 
60% 10% 40% 15% 50% 0% 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʘʷ ʧʦʣʠ-

ʤʦʨʬʥʦʢʣʝʪʦʯʥʘʷ ʠʥ-

ʬʠʣʴʪʨʘʮʠʷ 

0% 0% 35% 0% 0% 0% 

 

ɺʳʚʦʜʳ.  

ɻʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʘʷ ʨʝʬʣʶʢʩʥʘʷ ʙʦʣʝʟʥʴ ʟʘ-

ʥʠʤʘʝʪ ʜʦʤʠʥʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʚ ʩʪʨʫʢʪʫʨʝ ʭʨʦ-

ʥʠʯʝʩʢʠʭ ʵʟʦʬʘʛʠʪ ʫ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʋ 

ʜʝʪʝʡ ʩ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ 

ʥʘ ʬʦʥʝ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʜʠʩ-

ʬʫʥʢʮʠʠ ʩʠʤʧʪʦʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʣʝʯʝʥʠʷ ɻʕʈɹ ʫ ʜʝʪʝʡ ʥʘ ʬʦʥʝ ʧʠʱʝ-

ʚʦʡ ʘʣʣʝʨʛʠʠ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʠʤʠ-

ʥʘʮʠʦʥʥʫʶ ʜʠʝʪʳ, ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʭ ʠ ʧʨʦʙʠʦʪʠʯʝ-

ʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ɻʕʈɹ ʥʘ ʬʦʥʝ ʚʝʛʝʪʘʪʠʚ-

ʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʝʛʝʪʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʳʩʪʨʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʠ ʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʣʝʯʝʥʠʷ. 
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ʇɸʊʆʌɯɿɯʆʃʆɻɯʏʅɸ ʈʆʃʔ ɯʅʊɽʈʃɽʁʂɯʅɯɺ ɺ ɻɽʅɽɿɯ 
ʉʀʅɼʈʆʄɸ ʍʈʆʅɯʏʅʆɻʆ ʊɸɿʆɺʆɻʆ ɹʆʃʖ ʇʈʀ ʈɯɿʅʀʍ 

ɻɯʅɽʂʆʃʆɻɯʏʅʀʍ ɿɸʍɺʆʈʖɺɸʅʅʗʍ 
 

ɻʨʝʢ ʃ.ʇ. 

ɼʝʨʞʘʚʥʠʡ ʟʘʢʣʘʜ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʘ ʘʢʫʰʝʨʩʪʚʘ, ʛʽʥʝʢʦʣʦʛʽʾ  

ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ ʌʇʆ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 
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ɸʅʆʊɸʎɯʗ  

ʄʝʪʘ: ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʩʠʩʪʝʤʥʠʭ ʧʦʨʫʰʝʥʴ ʟ ʙʘʣʘʥʩʦʤ ʧʨʦ- ̔  ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʽʥʪʝʨʣʝʡʢʽʥʽʚ( 

IL - 10, IL - 6, TNF -Ŭ) ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʛʝʥʽʪʘʣʴʥʠʤ ʝʥʜʦʤʝʪʨʽʦʟʦʤ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʙʨʦʷʢʽʩʥʦʶ ʧʘʪʦʣʦʛʽʻʶ 

ʛʝʥʽʪʘʣʽʡ - 120 ʧʘʮʽʻʥʪʦʢ (I-ʘ ʢʣʽʥʽʯʥʘ ʛʨʫʧʘ), ʪʘ ʧʘʮʽʻʥʪʦʢ ʟ ʭʨʦʥʽʯʥʠʤ ʩʘʣʴʧʽʥʛʽʪʦʤ ʽ ʦʦʬʦʨʠʪʦʤ - 90 ʞʽʥʦʢ 

(II -ʘ ʢʣʽʥʽʯʥʘ ʛʨʫʧʘ), ʟ ʩʠʥʜʨʦʤʦʤ ʭʨʦʥʽʯʥʦʛʦ ʪʘʟʦʚʦʛʦ (ʉʍʊɹ). ʇʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ 

ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʮʠʪʦʢʽʥʦʚʠʤ ʙʘʣʘʥʩʦʤ, ʧʦʢʘʟʥʠʢʘʤʠ ʧʩʠʭʦʩʪʘʪʫʩʫ, ʚʠʩʦʢʠʤʠ ʙʘʣʘʤʠ 

ɺɸʐ ʚ ʦʙʦʭ ʛʨʫʧʘʭ.  

ABSTRACT 

The aim of study is determination of correlation and violations of psychological status, with balance pro- and 

antiinflammatory cytokines ( IL - 10, IL - 6, TNF -Ŭ) for patients with a genital endometriosis in a combination 

with benign hormonal pathology of the genitals - 120 patients(I-th clinical group) and by a chronic inflammation 

of salpingitis and ovary -90 women ( II-th clinical group), with the chronic pelvic pain (CPP). The conducted 

cross-correlation analysis showed the presence of strong intercommunications between cytokines balance, indexes 

of psychical status by high points VAS in both groups.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʥʜʨʦʤ ʭʨʦʥʽʯʥʦʛʦ ʪʘʟʦʚʦʛʦ ʙʦʣʶ, ʽʥʪʝʨʣʝʡʢʽʥʠ ɯL-10, ɯL-6, TNF-Ŭ 

Keywords: chronic pelvic pain, interieurins ɯL-10, ɯL-6, TNF-Ŭ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʈʝʟʫʣʴʪʘʪʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʣʴ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩ-

ʪʝʤʠ (ʎʅʉ), ʛʦʨʤʦʥʘʣʴʥʦ-ʝʥʜʦʢʨʠʥʥʠʭ ʚʟʘʻʤʦʚʽʜ-

ʥʦʩʠʥ ʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠ-

ʚʘʪʠ ʥʘ ʙʦʣʴʦʚʠʡ ʧʦʨʽʛ ʧʨʠ ʛʽʥʝʢʦʣʦʛʽʯʥʽʡ ʧʘʪʦʣʦʛʽʾ 

ʽ ʡʦʛʦ ʘʩʦʮʽʘʮʽʶ ʭʨʦʥʽʯʥʠʤ ʪʘʟʦʚʠʤ ʙʦʣʝʤ [2,3]. ʊʘ-

ʟʦʚʠʡ ʙʽʣʴ ʟʥʘʯʥʦ ʦʙʪʷʞʫʻ ʧʝʨʝʙʽʛ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦ-

ʨʽʾ ʷʢʦʩʪʽ ʞʠʪʪʷ ʞʽʥʢʠ [4,7]. ʅʘ ʧʽʜʩʪʘʚʽ ʙʦʣʴʦʚʦʛʦ 

ʩʠʤʧʪʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʫʩʢʣʘʜʥʝʥʥʷ ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ 

ʧʘʪʦʣʦʛʽʾ çʩʠʥʜʨʦʤ ʭʨʦʥʽʯʥʦʛʦ ʪʘʟʦʚʦʛʦ ʙʦʣʶè, 

ʦʟʥʘʢʘʤʠ ʷʢʦʛʦ ʻ ʜʝʢʦʤʧʝʥʩʦʚʘʥʽ ʧʦʨʫʰʝʥʥʷ ʷʢʦʩʪʽ 

ʞʠʪʪʷ, ʟʥʘʯʥʘ ʪʨʠʚʘʣʽʩʪʴ ʽ ʚʠʩʦʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʦ-

ʣʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʫ ʚʽʜ ʩʠʤʧʪʦʤʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ, 

ʚʠʨʘʞʝʥʽ ʝʤʦʮʽʡʥʽ ʨʦʟʣʘʜʠ [8]. 

ɿ'ʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʧʨʠ ʛʝ-

ʥʽʪʘʣʴʥʦʤʫ ʝʥʜʦʤʝʪʨʽʦʟʽ (ɻɽ), ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶ-

ʚʘʥʥʷʭ ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʫ ʚ ʦʩʥʦʚʽ ʛʝʥʝʨʘʮʽʾ ʙʦʣʶ 

ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʡʦʛʦ ʧʝʨʝʜʘʯʽ ʣʝʞʠʪʴ ʪʽʩʥʘ ʚʟʘʻʤʦʜʽʷ 

ʤʽʞ ʧʝʨʠʬʝʨʠʯʥʠʤʠ ʪʘʟʦʚʠʤʠ ʥʝʨʚʘʤʠ, ʧʨʦʟʘʧʘʣʴ-

ʥʠʤ ʧʝʨʠʪʦʥʝʘʣʴʥʠʤ ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ ʽ ʎʅʉ [9,10]. 

ʇʨʦʪʝ ʥʝ ʫʪʦʯʥʝʥʽ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʤʝʜʽʘʪʦʨʽʚ 

ʟʘʧʘʣʝʥʥʷ ʟ ʧʝʨʝʙʽʛʦʤ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʧʩʠʭʦ-

ʩʪʘʪʫʩʦʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʉʍʊɹ ʧʨʠ ʜʝʷʢʠʭ ʛʽʥʝʢʦʣʦ-

ʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʟ'ʷʩʫʚʘʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʩʠʩʪʝʤʥʠʭ ʧʦʨʫʰʝʥʴ ʟ ʙʘʣʘʥʩʦʤ ʨʝʛʫʣʷʪʦʨʥʠʭ ʽ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʫ ʚʠʥʠʢʥʝʥʥʽ ʉʍʊɹ ʧʨʠ ʨʽ-

ʟʥʠʭ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ʆʙʩʪʝʞʝʥʦ 120 ʞʽʥʦʢ ʟ ɻɽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʙ-

ʨʦʷʢʽʩʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʛʝʥʽʪʘʣʽʡ ɼɿɻ (ʣʝʡʦ-

ʤʽʦʤʘ ʤʘʪʢʠ, ʛʽʧʝʨʧʣʘʟʽʷ ʝʥʜʦʤʝʪʨʽʷ, ʘʜʝʥʦʤʽʦʟ) ʚ 

ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ (I-a ʢʣʽʥʽʯʥʘ ʛʨʫʧʘ), ʪʘ ʭʨʦʥʽʯ-

ʥʠʤ ʩʘʣʴʧʽʥʛʽʪʦʤ ʽ ʦʦʬʦʨʠʪʦʤ (ʍʉʆ) ï 90 ʞʽʥʦʢ (ɯɯ-

ʘ ʢʣʽʥʽʯʥʘ ʛʨʫʧʘ) ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʣʽʢʫʚʘʥʥʽ ʚ ʛʽ-

ʥʝʢʦʣʦʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂɿ "ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʝ 

ʢʣʽʥʽʯʥʝ ʦʙ'ʻʜʥʘʥʥʷ ʰʚʠʜʢʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ" 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ, ʱʦ ʻ ʢʣʽʥʽʯʥʦʶ 

ʙʘʟʦʶ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ, ʛʽʥʝʢʦʣʦʛʽʾ ʽ ʧʝʨʠʥʘʪʦ-

ʣʦʛʽʾ ʌʇʆ ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ 

ʄʆɿ ʋʢʨʘʾʥʠè. ʇʨʦʚʝʜʝʥʦ: ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ, ʛʦʨ-

ʤʦʥʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʮʠʪʦ-

ʢʽʥʽʚ ʽʥʪʝʨʣʝʡʢʽʥʽʚ (ɯL) -10, ɯL-6, ʪʫʤʦʨʥʝʢʨʦʪʠʯ-

ʥʦʛʦ ʬʘʢʪʦʨʘ-Ŭ (ʊNF-Ŭ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʙʦʨʠ 

ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʽʟʫ (ɯʌɸ) ʟʘʢʨʠʪʦʛʦ ʘʢʮʽʦʥʝʨʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

"ɺʝʢʪʦʨ ɹʝʩʪ". ɿ ʤʝʪʦʶ ʦʙ`ʻʢʪʠʚʽʟʘʮʽʾ ʙʦʣʴʦʚʦʛʦ ʩʠ-

ʥʜʨʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ 10-ʙʘʣʴʥʘ ʚʽʟʫʘʣʴʥʘ 

ʘʥʘʣʦʛʦʚʘ ʰʢʘʣʘ (ɺɸʐ) [6]. ɼʣʷ ʚʠʤʽʨʫ ʩʝʥʩʦʨʥʦʾ, 
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ʝʤʦʮʽʡʥʦʾ ʽ ʢʽʣʴʢʽʩʥʦʾ ʩʢʣʘʜʦʚʠʭ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜ-

ʨʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʩʧʝʮʽʘʣʴʥʘ ʘʥʢʝʪʘ - ʙʦʣʴʦ-

ʚʠʡ ʦʧʠʪʫʚʘʯ ʄʘʢ-ɻʠʣʣʘ, ʚʠʨʘʭʦʚʫʚʘʣʠʩʷ ʦʩʥʦʚʥʽ 

ʧʦʢʘʟʥʠʢʠ: ʽʥʜʝʢʩ ʢʽʣʴʢʦʩʪʽ ʚʠʙʨʘʥʠʭ ʜʝʩʢʨʠʧʪʦʨʽʚ 

(ɯʂɺɼ) (ʩʫʤʘ ʦʙʨʘʥʠʭ ʩʣʽʚ), ʨʘʥʛʦʚʠʡ ʽʥʜʝʢʩ ʙʦʣʶ 

(ʈɯɹ) (ʩʫʤʘ ʧʦʨʷʜʢʦʚʠʭ ʥʦʤʝʨʽʚ ʜʝʩʢʨʠʧʪʦʨʽʚ ʫ ʩʫ-

ʙʢʣʘʩʘʭ), ʩʝʥʩʦʨʥʠʡ ɯʂɺɼ, ʘʬʝʢʪʠʚʥʠʡ (ʝʤʦʮʽʡ-

ʥʠʡ) ɯʂɺɼ ʪʘ ʦʮʽʥʢʘ ʩʠʣʠ ʙʦʣʶ [6]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʣʠ ʰʢʘʣʫ 

ɼʞ. ʊʝʡʣʦʨʘ, ʨʽʚʝʥʴ ʜʝʧʨʝʩʽʾ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʰʢʘʣʠ ɻʘʤʠʣʴʪʦʥʘ [5]. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʣʠʩʴ ʚʘʨʽʘʮʽʡʥʽ ʤʝʪʦʜʠ ʧʘʨʘʤʝʪʨʠʯʥʽ ʪʘ ʥʝʧʘʨʘ-

ʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʢʠ [1]. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦ-

ʙʢʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ STATISTICA 6.1 (StatSoftInc., ʩʝʨʽʡʥʽʡ ˉ 

AGAR909E415822FA) ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ 

MedCalc Statistical Software trial version 17.4. 

(MedCalc Software bvba, Ostend, Belgium; 

https://www.medcalc.org; 2017). 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʝʨʰʫ ʢʣʽʥʽʯʥʫ (ɯ) ʛʨʫʧʘ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʧʽʜ-

ʛʨʫʧʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʷʞʢʦʩʪʽ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜ-

ʨʦʤʫ: 44 ʞʽʥʢʠ ʟ ʪʷʞʢʠʤ ʙʦʣʴʦʚʠʤ ʩʠʥʜʨʦʤʦʤ ʟ 

ʦʮʽʥʢʦʶ ʧʦ ɺɸʐ 7-10 ʙʘʣʽʚ ï I-1 ʧʽʜʛʨʫʧʘ, ʪʘ 41 ʧʘ-

ʮʽʻʥʪʢʘ ʟ ʙʦʣʴʦʚʠʤ ʩʠʥʜʨʦʤʦʤ ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʽ ʧʦ ɺɸʐ 4 ï 6 ʙʘʣʽʚ ï I-2 ʧʽʜʛʨʫʧʘ, I-3-ʶ ʧʽʛ-

ʨʫʧʫ (ʛʨʫʧʫ ʧʦʨʽʚʥʷʥʥʷ) ʩʢʣʘʣʠ 35 ʞʽʥʦʢ ʟ ʙʝʟʙʦ-

ʣʴʦʚʠʤ ʧʝʨʝʙʽʛʦʤ, ʦʮʽʥʢʘ ʟʘ ɺɸʐ ʩʢʣʘʣʘ 0-3 ʙʘʣʠ 

(ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʧʦʜʽʣ ʞʽʥʦʢ ɯ-ʾ ʛʨʫʧʠ ʧʦ ʧʽʜʛʨʫʧʘʤ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ɸʄ ʪʘ ʉʍʊɹ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ɺɸʐ ʪʘ ʪʨʠʚʘʣʦʩʪʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ 

 

ʇʦʢʘʟʥʢʠ ʋʩʽ ʦʙʩʪʝʞʝʥʽ ɯ-1 ʧʽʛʨʫʧʘ ɯ-2 ʧʽʜʛʨʫʧʘ ɯ-3 ʧʽʜʛʨʫʧʘ 

ʂʽʣʴʢʽʩʪʴ, 

n (%) 
120 (100) 44 (36,7) 41 (34,2) 35 (29,2) 

ɺɸʐ (ʙʘʣʠ) 

ʄÑm (SD) 
5,62Ñ0,23 (2,45) 

8,10Ñ0,14* 

(0,89) 

5,44Ñ0,12* 

(0,77) 
2,32Ñ0,16 (0,86) 

ʍʊɹ (ʨʦʢʠ) 

ʄÑm (SD) 
3,74Ñ0,18 (1,97) 

4,13Ñ0,31* 

(2,04) 

4,20Ñ 0,33* 

(2,09) 
2,61Ñ0,21 (1,16) 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,01 ʧʦʨʽʚʥʷʥʦ ʟ ɯ-3-ʶ ʧʽʜʛʨʫʧʦʶ ʟʘ ʦʜʥʦʬʘʢʪʦʨʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ANOVA. 

 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʘʥʥʷʤ ʜʣʷ ʟʚʝʨʥʝʥʥʷ ʟʘ ʩʧʝʮʽʘʣʽ-

ʟʦʚʘʥʦʶ ʤʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ ʧʘʮʽʻʥʪʦʢ ɯ-1-ʾ ʧʽʜʛ-

ʨʫʧʠ ʟôʷʚʠʚʩʷ ʚʠʨʘʞʝʥʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ, ʩʝʨʝʜʥʷ 

ʚʝʣʠʯʠʥʘ ʧʦ ɺɸʐ ʩʢʣʘʣʘ ï 8,10Ñ0,14. ʇʦʤʽʨʥʦ ʚʠʨʘ-

ʞʝʥʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 41 ʧʘʮʽʻʥʪʦʢ 

ɯ-2 ʧʽʜʛʨʫʧʠ: ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʧʦ 

ɺɸʐ ʫ ʧʽʜʛʨʫʧʽ 2-ʘ ʩʢʣʘʣʘ ï 5,44Ñ0,12. ʊʨʝʪʶ ʧʽʜʛ-

ʨʫʧʫ ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʢʠ ʟ ʙʝʟʙʦʣʴʦʚʠʤ ʧʝʨʝʙʽʛʦʤ (ɺɸʐ 

2,32Ñ0,16 ʙʘʣʽʚ) ɻɽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʣʝʡʦʤʽʦʤʦʶ ʤʘʪʢʠ, 

ʛʽʧʝʨʧʣʘʟʽʻʶ ʝʥʜʦʤʝʪʨʽʶ ʪʘ ʍʉʆ ʚ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ 

. 

ɺ ʭʦʜʽ ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʽ ʞʽʥʢʠ ɯɯ-ʾ 

ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ 2 ʧʽʜʛʨʫʧʠ ʚ ʟʘ-

ʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʭʨʦʥʽʯʥʦʛʦ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ʈʦʟʧʦʜʽʣ ʞʽʥʦʢ ɯɯ-ʾ ʛʨʫʧʠ ʧʦ ʧʽʜʛʨʫʧʘʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ɺɸʐ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ 

ʭʨʦʥʽʯʥʠʤ ʩʘʣʴʧʽʥʛʽʪʦʤ ʦʦʬʦʨʠʪʦʤ ʽ ʉʍʊɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʋʩʽ ʦʙʩʪʝʞʝʥʽ ɯɯ-1ʧʽʜʨʫʧʘ ɯɯ-2ʧʽʜʨʫʧʘ ʨ 

ʂʽʣʴʢʽʩʪʴ, n (%) 90 (100,0) 50 (55,6) 40 (44,4) - 

ɺɸʐ (ʙʘʣʠ) 

ʄÑm (SD) 

5,86Ñ0,22 

(2,09) 

7,52Ñ0,17* 

(1,21) 

3,79Ñ0,08 

(0,48) 

<0,001 

ʍʊɹ (ʨʦʢʠ), 

ʄÑm (SD) ( 

3,24Ñ 0,23 

(2,18) 
4,01Ñ0,27* (1,94) 2,28Ñ0,33 (2,09) <0,001 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,01 ʧʦʨʽʚʥʷʥʦ ʟ ɯɯ-2-ʶ ʧʽʜʛʨʫʧʦʶ ʟʘ ʦʜʥʦʬʘʢʪʦʨʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ANOVA. 

 

ʇʽʜʛʨʫʧʫ ɯɯ-1 ʩʢʣʘʣʠ 50 ʞʽʥʦʢ ʟ ʍʉʆ ʪʘ ʩʠʥʜ-

ʨʦʤʦʤ ʭʨʦʥʽʯʥʦʛʦ ʪʘʟʦʚʦʛʦ ʙʦʣʶ (ʉʍʊɹ), ɯɯ-2 ʧʽʛ-

ʨʫʧʫ (ʛʨʫʧʫ ʧʦʨʽʚʥʷʥʥʷ) - 40 ʧʘʮʽʻʥʪʦʢ ʟ ʙʝʟʙʦʣʴʦ-

ʚʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʩʽ ʭʚʦʨʽ ʦʩʥʦʚʥʦʾ 

ʛʨʫʧʠ ʧʨʝʜôʷʚʣʷʣʠ ʧʦʩʪʽʡʥʽ ʩʢʘʨʛʠ ʥʘ ʭʨʦʥʽʯʥʠʡ ʪʘ-

ʟʦʚʠʡ ʙʽʣʴ, ʷʢʠʡ ʪʨʠʚʘʚ ʚʽʜ ʧʽʚ ʨʦʢʫ ʜʦ ʩʝʤʠ ʨʦʢʽʚ, 

ʚ ʩʝʨʝʜʥʴʦʤʫ 4,01 (95 % ɼɯ 3,46 ï 4,56) ʨʦʢʽʚ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ 80 % ʧʘʮʽʻʥʪʦʢ (95,0 % ɼɯ 70,59 - 

86,96) ʚʽʜʟʥʘʯʘʣʠ ʧʦʩʪʽʡʥʽ ʙʦʣʽ ʚ ʥʠʞʥʽʭ ʚʽʜʜʽʣʘʭ 

ʞʠʚʦʪʘ ʽ ʧʦʧʝʨʝʢʦʚʦ-ʢʨʠʞʦʚʦʾ ʦʙʣʘʩʪʽ. ʉʝʨʝʜʥʷ 

ʦʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʙʦʣʶ ʟʘ ɺɸʐ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 

ʩʢʣʘʣʘ 7,52Ñ1,7 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʥʘʯʥʦ ʥʠʞʯʠʤʠ ʧʦ-

ʢʘʟʥʠʢʘʤʠ ʫ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï 3,79Ñ0,8 (ʨ<0,001).  

ɿʘ ʜʘʥʠʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽ-

ʩʪʶ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʚʠʷʚʣʝʥʦ ʧʨʷʤʠʡ, ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʢʦʨʝ-

ʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (r=0,31; p<0,001), ʦʪʞʝ ʯʠʤ ʜʦʚʰʝ ʞʽ-

ʥʢʠ ʩʪʨʘʞʜʘʣʠ ʥʘ ʛʽʥʝʢʦʣʦʛʽʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʠʤ ʩʠ-

ʣʴʥʽʰʠʡ, ʚ ʩʝʨʝʜʥʴʦʤʫ, ʚʽʜʯʫʚʘʣʠ ʙʽʣʴ. ʂʦʝʬʽʮʽʻʥʪ ʜʝ-

ʪʝʨʤʽʥʘʮʽʾ ʚʧʣʠʚʫ ʜʘʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʦʮʽʥʢʫ ʙʦʣʶ 

ɺɸʐ ʩʢʣʘʜʘʻ 9,91%, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʧʣʠʚ ʢʦʤʧʣʝʢʩʫ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ (ʨʠʩ1.). 

 



SCIENCES OF EUROPE # 23, (2018) | MEDICAL SCIENCES 11 

0 1 2 3 4 5 6 7 8 9 10

ʊʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʨʦʢʠ)

0

2

4

6

8

10

12

ɺ
ɸ
ʐ
,
 
ʙ
ʘ
ʣ
ʠ

ɺɸʐ, ʙʘʣʠ: y=4,2064 + 0,3853*x;  r=0,3147; p=0,0006; r2 = 0,0991

 
ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʫ ʙʘʣʘʭ ʟʘ ɺɸʐ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʛʽʥʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ 

ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ 

 

ɼʘʥʽ ʦʧʠʪʫʚʘʯʘ ʄʘʢ-ɻʠʣʣʘ ʜʘʣʠ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ 

ʥʝ ʣʠʰʝ ʢʽʣʴʢʽʩʥʫ, ʘʣʝ ʡ ʷʢʽʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʙʦʣʴʦ-

ʚʦʛʦ ʩʠʥʜʨʦʤʫ. ʊʘʢ ʫ ʧʽʜʛʨʫʧʽ ɯ-2 ʧʝʨʝʚʘʞʘʚ ʧʦʤʽʨʥʠʡ 

ʨʽʚʝʥʴ ʩʠʣʠ ʙʦʣʶ, ʫ ɯ-1ï ʩʠʣʴʥʠʡ. ɼʣʷ ʦʧʠʩʫ ʙʦʣʶ ʧʘ-

ʮʽʻʥʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʽʜ-

ʟʥʘʯʝʥʽ cʢʘʨʛʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʘʧʘʣʴʥʦʛʦ ʙʦʣʶ: ʥʠʶ-

ʯʠʡ, ʪʷʛʥʫʯʠʡ ʙʽʣʴ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 100 % ʧʘʮʽʻʥʪʦʢ, 

ʪʫʧʠʡ, ʨʦʟʧʠʨʘʶʯʠʡ ʙʽʣʴ, ʙʝʟ ʯʽʪʢʠʭ ʤʝʞ ʣʦʢʘʣʽʟʘʮʽʾ 

ʽʩʥʫʚʘʚ ʫ 86 % ʧʘʮʽʻʥʪʦʢ. ʅʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʩʠʣʠ 

ʙʦʣʶ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ɯ-1 ʧʽʜʛʨʫʧʽ ï 2,16Ñ0,1 (0,65), ʥʘʡ-

ʤʝʥʰʠʡ ʫ ɯ-2 ï 1,71Ñ0,09 (0,6), ʱʦ ʚʠʣʠʚʘʻʪʴʩʷ ʫ ʩʪʘ-

ʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʮʠʤʠ ʧʽʜʛʨʫʧʘʤʠ 

(ʨ=0,001). 

ʆʮʽʥʢʘ ʙʦʣʶ ʟʘ ɺɸʐ ʢʦʨʝʣʶʻ ʟ ʦʮʽʥʢʘʤʠ ʙʦʣʶ 

ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ʄʘʢ-ɻʽʣʣʘ ʧʨʷʤʠʤ ʟʚôʷʟʢʦʤ ʩʝʨʝʜ-

ʥʴʦʾ ʩʠʣʠ: ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʤʽʞ ʧʦʢʘʟʥʠ-

ʢʦʤ ʟʘ ɺɸʐ ʪʘ ʩʠʣʦʶ ʙʦʣʶ ï r=0,33 (p=0,002); ɯʂɺɼ ï 

r=0,54 (p<0,001); ʩʝʥʩʦʨʥʠʤ ɯʂɺɼ ï r=0,48 (p<0,001); 

ʘʬʝʢʪʠʚʥʠʤ ɯʂɺɼ ï r=0,41 (p<0,001). ʆʪʞʝ, ʙʽʣʴʰʽ 

ʙʘʣʠ ʟʘ ɺɸʐ ʧʦʚôʷʟʘʥʽ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʦʮʽʥʢʘʤʠ 

ʙʦʣʶ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ʄʘʢ-ɻʽʣʣʘ. 

ɿʥʘʯʝʥʥʷ ɯʂɺɼ ʟʘ ʘʬʝʢʪʠʚʥʦʶ ʰʢʘʣʦʶ, ʱʦ ʚʽʜʦ-

ʙʨʘʞʫʻ ʝʤʦʮʽʡʥʠʡ ʘʩʧʝʢʪ ʙʦʣʶ ʚ ʪʝʨʤʽʥʘʭ ʥʘʧʨʫ-

ʞʝʥʥʷ, ʩʪʨʘʭʫ, ʛʥʽʚʫ ʘʙʦ ʚʝʛʝʪʘʪʠʚʥʠʭ ʚʠʷʚʽʚ, ʧʦʢʘʟʫʻ, 

ʱʦ ʪʨʠʚʘʣʠʡ ʩʠʣʴʥʠʡ ʙʽʣʴ (ʧʦʢʘʟʥʠʢ ʫ ʧʽʜʛʨʫʧʽ ɯ- 1 

ʥʘʡʙʽʣʴʰʠʡ ï 3,36Ñ0,2 (1,32)) ʩʢʦʨʽʰʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʧʩʠʭʽʯʥʦʛʦ ʩʪʘʥʫ ʞʽʥʦʢ (ʪʘʙʣ.3). 

ʊʘʙʣʠʮʷ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ  

ʄʘʢ-ɻʽʣʣʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ ɯ-ʾ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ 

ʇʦʢʘʟʥʠʢʠ 

ʄÑm (SD) 
ɯ-1 ʛʨʫʧʘ (n=44) ɯ-2 ʛʨʫʧʘ (n=41) ʨ 

ʈɯɹ 
15,95Ñ0,93 

(6,16) 

12,24Ñ0,76 

(4,88) 
<0,001 

ɯʂɺɼ 
8,7Ñ0,37 

(2,48) 

6,51Ñ0,3 

(1,93) 
<0,001 

ʉʝʥʩʦʨʥʠʡ ɯʂɺɼ 
5,14Ñ0,21 

(1,41) 

3,9Ñ0,19 

(1,24) 
<0,001 

ɸʬʝʢʪʠʚʥʠʡ 

ɯʂɺɼ 

3,36Ñ0,2 

(1,32) 

2,54Ñ0,14 

(0,92) 
<0,001 

ʉʠʣʘ ʙʦʣʶ 
2,16Ñ0,1 

(0,65) 

1,71Ñ0,09 

(0,6) 
<0,001 

ʇʨʠʤʽʪʢʘ. ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ ʟʘ ʦʜʥʦʬʘʢʪʦʨʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ANOVA 
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ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ 22,7 % ʧʘʮʽʻ-

ʥʪʦʢ ʧʽʜʛʨʫʧʠ ɯ-1 ʤʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʩʦʙʠʩʪʽʩʥʦʾ 

ʪʨʠʚʦʞʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ, ʨʝʰʪʘ ï ʩʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ, ʥʠʟʴʢʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʫ ʧʽʜʛʨʫʧʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘ-

ʣʦʩʷ. ʈʽʚʝʥʴ ʧʘʮʽʻʥʪʦʢ ʟʘ ʨʽʚʥʝʤ ʪʨʠʚʦʞʥʦʩʪʽ ʩʫʪʪʻʚʦ 

ʚʜ̔ʨʽʟʥʷʚʩʷ (ʨ<0,001) ʫ ɯ-1 ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʦ ʟ ɯ-2-ʶ ʪʘ ɯ-

3-ʶ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ  

ʟʘ ʨʽʚʥʝʤ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ (%) 

 

ʇʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʜʝʧʨʝʩʽʾ ʟʘ ʰʢʘʣʦʶ ɻʘʤʽʣʴʪʦʥʘ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʫ ʞʽʥʦʢ ʟ ʜʦʚʛʦʪʨʠʚʘʣʠʤ 

ʍʊɹ ʜʝʧʨʝʩʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ 31,82% ʪʘ ʪʷʞ-

ʢʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʟʥʦʩʪʽ ï 18,18 % ʫ ʧʘʮʽʻʥʪʦʢ ɯ-1 

ʛʨʫʧʠ (ʨʠʩ.3). 

 
ʈʠʩ. 3. ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ ʟʘ ʨʽʚʥʝʤ ʜʝʧʨʝʩʠʚʥʦʛʦ ʨʦʟʣʘʜʫ ʟʘ ʰʢʘʣʦʶ ɻʘʤʽʣʴʪʦʥʘ (%) 

 

ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʜʝʧʨʝʩʽʾ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʢʦ-

ʣʠʚʘʚʩʷ ʚʽʜ 6,86Ñ0,49 ʙʘʣʽʚ ʚ ɯ-3-ʡ ʧʽʜʛʨʫʧʽ ʜʦ 

15,3Ñ1,23 (5,51) ʚ ɯ-1 ʧʽʜʛʨʫʧʽ. ɺʠʷʚʣʝʥʦ ʦʟʥʘʢʠ ʜʝʧʨʝ-

ʩʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʟʥʦʩʪʽ ʫ ʪʨʝ-

ʪʠʥʠ (31,82 %) ʧʘʮʽʻʥʪʦʢ ɯɯ-1-ʦʾ ʛʨʫʧʠ, ʫ 9,97 % ʟ ɯɯ-2-

ʦʾ ʽ ʪʽʣʴʢʠ ʫ 2,86 % ʞʽʥʦʢ ʟ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (ʨ<0,001). 
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ʗʢ ʨʽʚʝʥʴ ʜʝʧʨʝʩʠʚʥʦʛʦ ʨʦʟʣʘʜʫ, ʪʘʢ ʽ ʨʽʚʝʥʴ ʦʩʦ-

ʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʧʦʚôʷʟʘʥʠʡ 

ʟ ʪʨʠʚʘʣʽʩʪʶ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʷʤʠʤ ʟʚôʷʟʢʦʤ ʩʝʨʝʜ-

ʥʴʦʾ ʩʠʣʠ (r=0,35; ʨ=0,001 ʪʘ r=0,28; ʨ=0,003 ʚʽʜʧʦ-

ʚʽʜʥʦ) ï ʯʠʤ ʜʦʚʰʝ ʪʨʠʚʘʻ ʉʍʊɹ, ʪʠʤ ʙʽʣʴʰ ʽʥʪʝʥʩʠ-

ʚʥʽ ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ ʤʠ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʙʦʣʶ ʄʘʢ-ɻʽʣʣʘ 

(MPQ) ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ɯɯ-1 ʚʽʜʟʥʘʯʝʥʽ ʩʢʘʨʛʠ, ʭʘʨʘʢ-

ʪʝʨʥʽ ʜʣʷ ʟʘʧʘʣʴʥʦʛʦ ʙʦʣʶ: ʥʠʶʯʠʡ, ʪʷʛʥʫʯʠʡ ʙʽʣʴ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ 40 (80,0 %) ʦʩʽʙ, ʪʫʧʠʡ ʨʦʟʧʠʨʘʣʴʥʠʡ 

ʙʽʣʴ ʙʝʟ ʯʽʪʢʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʫ 30 ʧʘʮʽʻʥʪʦʢ (60,0%), ʧʦʜʽ-

ʙʥʽ ʩʠʤʧʪʦʤʠ ʦʙʫʤʦʚʣʝʥʽ ʘʢʪʠʚʘʮʽʻʶ ʚʽʩʮʝʨʘʣʴʥʠʭ 

ʘʬʝʢʪʽʚ. ɹʽʣʴ ʚʠʢʣʠʢʘʚ ʧʦʯʫʪʪʷ ʚʪʦʤʠ, ʪʨʠʚʦʛʠ, ʽʥʦʜʽ 

ʥʫʜʦʪʠ ʫ 28 (56,0 %) ʧʘʮʽʻʥʪʦʢ ɯ-1 ʛʨʫʧʠ (ʪʘʙ.4 ). 

 

ʊʘʙʣʠʮʷ 4 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ  

ʄʘʢ-ɻʽʣʣʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʍʉʆ ʪʘ ʉʍʊɹ ɯI-ʾ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ 

ʇʦʢʘʟʥʠʢʠ 

ʄÑm (SD) 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ, ɯI-1  

(n=50) 
ɯI-2 (n=41) ʨ 

ʈɯɹ 
10,02Ñ0,43  

(3,07) 

6,10Ñ0,25  

(1,60) 
<0,001 

ɯʂɺɼ 
6,72Ñ0,29  

(2,04) 

4,08Ñ0,24 

 (1,51) 
<0,001 

ʉʝʥʩʦʨʥʠʡ ɯʂɺɼ 
4,60Ñ0,21  

(1,47) 

2,43Ñ0,16  

(1,01) 
<0,001 

ɸʬʝʢʪʠʚʥʠʡ 

ɯʂɺɼ 

2,40Ñ0,09  

(0,64) 

1,65Ñ0,09  

(0,58) 
<0,001 

ʉʠʣʘ ʙʦʣʶ 
2,14Ñ0,06  

(0,40) 

1,00Ñ0,00  

(0,00) 
<0,001 

ʇʨʠʤʽʪʢʘ. ʨ ï ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-ʋʾʪʥʽ 

 

ɹʽʣʴ ʦʮʽʥʠʣʠ ʷʢ ʙʽʣʴ-ʧʝʨʝʰʢʦʜʫ, ʙʽʣʴ-ʩʪʨʘʞʜʘʥʥʷ 

22 (44,0 %) ʧʘʮʽʻʥʪʦʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ 

ʧʝʨʝʙʽʛʫ, ʙʽʣʴ ʧʦʩʪʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʽʜʟʥʘʯʝʥʦ ʫ 35 

(70,0%) ʧʘʮʽʻʥʪʦʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʽʨʨʘʜʽʘʮʽʷ ʫ ʧʨʷʤʫ 

ʢʠʰʢʫ ʫ 18 (36,0 %), ʚ ʧʦʧʝʨʝʢʦʚʫ ʦʙʣʘʩʪʴ ï ʫ 14 (28,0 

%), ʫ ʟʦʚʥʽʰʥʽ ʩʪʘʪʝʚʽ ʦʨʛʘʥʠ ʽ ʧʨʦʤʝʞʠʥʫ ï ʫ 11 (22,0 

%), ʚ ʥʠʞʥʽ ʢʽʥʮʽʚʢʠ ï ʫ 9 (18,0 %). 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʨʘʥʛʦʚʦʛʦ ʽʥʜʝʢʩʫ ʙʦʣʶ ʟʘ 

ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ MPQ (ʈɯɹ) ʫ ʧʘʮʽʻʥʪʦʢ ʦʩʥʦʚʥʦʾ 

ʛʨʫʧʠ ʙʫʣʠ ʤʘʡʞʝ ʚʜʚʽʯʽ ʚʠʱʝ, ʥʽʞ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ 

(ʨ<0,001)  

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ, ʢʦʞʥʘ ʪʨʝʪʷ 

ʧʘʮʽʻʥʪʢʘ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ (32,0 %) ʤʘʣʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʪʨʠʚʦʞʥʦʩʪʽ, ʦʮʽʥʝʥʦʾ ʟʘ ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ ʫ ʧʘʮʽʻʥʪʦʢ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ ʥʝ 

ʚʽʜʤʽʯʝʥʦ (ʨ<0,001). ʋ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʧʝʨʝʚʘʞʘʶʯʘ 

ʯʘʩʪʢʘ ʞʽʥʦʢ (95,0%) ʤʘʣʘ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦ-

ʩʪʽ ʟʘ ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ (ʚʽʜ 6 ʜʦ 20 ʙʘʣʽʚ), ʱʦ ʩʫʪ-

ʪ̒ ʚʦ ʧʝʨʝʚʠʱʫʚʘʣʦ (ʨ=0,004) ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 

ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ (68,0 %) (ʨʠʩ.4.).  

 

 

 

 
ʈʠʩ. 4. ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟʘ ʨʽʚʥʝʤ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ (%) 
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ɿʘ ʯʘʩʪʢʦʶ ʞʽʥʦʢ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʪʨʠʚʦʞʥʦ-

ʩʪʽ (ʥʝʟʥʘʯʥʦʾ, ʷʢ ʚ ʦʩʥʦʚʥʽ ʛʨʫʧʽ, ʪʘʢ ʽ ʛʨʫʧʽ ʧʦʨʽʚ-

ʥʷʥʥʷ) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʥʝ ʚʠ-

ʷʚʣʝʥʦ (ʨ>0,05).ʉʝʨʝʜʥʽʡ ʙʘʣ ʚʠʨʘʟʥʦʩʪʽ ʦʩʦʙʠʩʪʽʩ-

ʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʫ ɯɯ-1 ʧʽʜʛʨʫʧʽ ʙʽʣʴʰʝ ʥʽʞ ʚ ʜʚʘ 

ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʚ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ɯɯ-2-

ʧʽʜʛʨʫʧʽ ï 17,88Ñ0,70 ʧʨʦʪʠ 8,23Ñ0,28 ʙʘ-

ʣʽʚ (p<0,001). 

ʇʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʜʝʧʨʝʩʽʾ, ʟʘ ʰʢʘʣʦʶ ɻʘʤʽʣʴʪʦʥʘ, 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʦʟʥʘʢ ʜʝʧʨʝʩʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ʩʝ-

ʨʝʜʥʴʦʛʦ ʪʘ ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʟʥʦʩʪʽ ʫ 29 (56,0 %) 

ʧʘʮʽʻʥʪʦʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʽ ʪʽʣʴʢʠ ʫ 1 (2,5 %) ʞʽʥʦʢ ʟ 

ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (ʨ<0,001) (ʨʠʩ. 5).

 

 
ʈʠʩ. 5. ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟʘ ʨʽʚʥʝʤ ʜʝʧʨʝʩʠʚʥʦʛʦ ʨʦʟʣʘʜʫ ʟʘ ʰʢʘʣʦʶ ɻʘʤʽʣʴʪʦʥʘ (%) 

 

ʅʦʨʤʘʣʴʥʠʡ ʩʪʘʥ ʙʝʟ ʦʟʥʘʢ ʜʝʧʨʝʩʠʚʥʠʭ ʨʦʟʣʘʜʽʚ 

ʚʠʷʚʣʝʥʦ ʫ ʙʽʣʴʰʦʩʪʽ (77,5 %) ʧʘʮʽʻʥʪʦʢ ʛʨʫʧʠ ʧʦʨʽʚ-

ʥʷʥʥʷ ʽ ʣʠʰʝ ʫ 12,0 % ʞʽʥʦʢ ʟ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ 

(ʨ<0,001).ʗʢ ʨʽʚʝʥʴ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ, ʪʘʢ ʽ ʨʽ-

ʚʝʥʴ ʜʝʧʨʝʩʠʚʥʦʛʦ ʨʦʟʣʘʜʫ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ 

ʧʦʚôʷʟʘʥʽ ʧʨʷʤʠʤʠ ʟʚôʷʟʢʘʤʠ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʦʣʶ, ʚʠ-

ʟʥʘʯʝʥʠʤʠ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ʄʘʢ-ɻʽʣʣʘ: ʟ ʩʠʣʦʶ 

ʙʦʣʶ ï ɟ=0,82 (ʨ<0,05) ʪʘ ɟ=0,73 (ʨ<0,05) ʚʽʜʧʦʚʽʜʥʦ; 

ɯʂɺɼ ï ɟ=0,58 (ʨ<0,05) ʪʘ ɟ=0,56 (ʨ<0,05) ʚʽʜʧʦʚʽʜʥʦ; 

ʩʝʥʩʦʨʥʠʤ ɯʂɺɼ ï ɟ=0,65 (ʨ<0,05) ʪʘ ɟ=0,63 (ʨ<0,05) 

ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʘʬʝʢʪʠʚʥʠʤ ɯʂɺɼ ï ɟ=0,53 (ʨ<0,05) ʪʘ 

ɟ=0,49 (ʨ<0,05) ʚʽʜʧʦʚʽʜʥʦ. 

ʊʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʝʥʴ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦ-

ʞʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ ʧʦʚôʷʟʘʥʠʡ ʟ ʨʽʚʥʝʤ ʜʝ-

ʧʨʝʩʽʾ ʟʘ ʰʢʘʣʦʶ ɻʘʤʽʣʴʪʦʥʘ ʧʨʷʤʠʤ ʩʠʣʴʥʠʤ ʟʚôʷʟ-

ʢʦʤ ï 0,89 (ʨ<0,05). ʆʪʞʝ, ʯʠʤ ʙʽʣʴʰ ʦʙʪʷʞʝʥʠʡ ʛʽʥʝ-

ʢʦʣʦʛʽʯʥʠʡ ʘʥʘʤʥʝʟ ʫ ʞʽʥʦʢ, ʯʠʤ ʜʦʚʰʝ ʚʦʥʠ ʭʚʦʨʽ-

ʶʪʴ, ʪʠʤ ʩʠʣʴʥʽʰʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʚʽʜʯʫʚʘʶʪʴ ʽ 

ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʨʘʟʥʠʡ ʨʽʚʝʥʴ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦ-

ʩʪʽ ʪʘ ʜʝʧʨʝʩʽʾ. 

ɺʠʷʚʣʝʥʽ ʧʦʨʫʰʝʥʥʷ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʪʫʩʫ 

ʦʙʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʮʠʪʦʢʽʥʦʚʦʛʦ 

ʙʘʣʘʥʩʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʨʽʟʥʦʶ ʽʥ-

ʪʝʥʩʠʚʥʽʩʪʶ ʍʊɹ (ʪʘʙ.5), ʦʩʢʽʣʴʢʠ ʮʠʪʦʢʽʥʠ, ʱʦ ʫʪ-

ʚʦʨʶʶʪʴʩʷ ʣʦʢʘʣʴʥʦ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʝʥʪʨʘʣʴʥʫ ʥʝ-

ʨʚʦʚʫ ʩʠʩʪʝʤʫ (ʎʅʉ) ʽ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʩʫʪʪʻʚʫ 

ʨʦʣʴ ʚ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ʘʬʝʢʪʠʚʥʠʭ ʽ ʘʛʝʜʦʥʽʯʥʠʭ 

ʩʠʤʧʪʦʤʽʚ ʜʝʧʨʝʩʽʾ [9]  
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ʊʘʙʣʠʮʷ 5 

ʎʠʪʦʢʽʥʦʚʠʡ ʧʨʦʬʽʣʴ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ 

ʇʦʢʘʟ-ʥʠʢʠ 

ʄÑm 

(SD) 

ɯ-1 

ʛʨʫʧʘ (n=44) 

ɯ-2 

ʛʨʫʧʘ (n=41) 

ɯ-3 

ʛʨʫʧʘ 

(n=35) 

ɯɯ-1 

ʛʨʫʧʘ 

(n=50) 

ɯɯ-2 ʛʨʫʧʘ 

(n=40) 

ʨ 

 

ɯʃ-10 

(ʧʛ/ʤʣ) 

8,15Ñ 

0,8* 

(3,57)* 

4,90Ñ 

0,38* 

(2,43)* 

7,7Ñ 

0,73 

(3,87) 

4,85Ñ 

0,42** 

(2,99) 

7,53Ñ 

0,50 

(3,1) 
<0,001 

ɯʃ-6 

(ʧʛ/ʤʣ) 

9,13Ñ 

2,48 * (11,09) 

3,62Ñ 

0,28* (1,79) 

3,69Ñ 

0,38 (2,02) 

7,06Ñ 

0,56** (3,96) 

5,43Ñ 

1,32 (8,3) 
<0,001 

TNF-Ŭ 

(ʧʛ/ʤʣ) 

11,67Ñ 

2,15* 

(9,62) 

4,27Ñ 

0,46 * (2,97) 

1,88Ñ 

0,34 (1,79) 

8,0Ñ 

0,86** 

(6,05) 

2,38Ñ 

0,30 (1,8) 
<0,001 

TNF-Ŭ/  

ɯʃ-10 (ʧʛ/ʤʣ) 

 

1,6Ñ 

0,26* 

(1,15) 

 

1,07Ñ 

0,16* (1,00) 

 

0,28Ñ 

0,04 (0,22) 

 

1,96Ñ 

0,19** (1,34) 

 

0,34Ñ 

0,05 (0,31) 
<0,001 

ʇʨʠʤʽʪʢʠ. ʨ ï ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ ʪʘ ʛʨʫʧʘʤʠ ʟʘ ʦʜʥʦʬʘʢʪʦʨʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ANOVA: 

*  ï ʨ<0,05 ʧʦʨʽʚʥʷʥʦ ʟ I-3ʧʽʜ ʛʨʫʧʦʶ; 
**ï ʨ<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ɯɯ-2 ʧʽʜʛʨʫʧʦʶ 

 

ʆʮʽʥʢʘ ʤʽʞʛʨʫʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʠʪʦʢʽʥʽʚ ʫ ʧʘʮʽʻʥʪʦʢ ʛʨʫʧ ɯ-1 ʪʘ ɯɯ-1 ʟ ʚʘʞ-

ʢʠʤ ʽ ʪʨʠʚʘʣʠʤ ʧʨʦʷʚʦʤ ʍʊɹ, ʧʦʢʘʟʘʣʘ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩ-

ʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʠ-

ʪʦʢʽʥʽʚ ɯʃ-6, TNF-Ŭ . ɺ ʤʽʨʫ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠ-

ʥʜʨʦʤʘ ʥʘʤʠ ʙʫʣʘ ʚʽʜʟʥʘʯʝʥʘ ʪʝʥʜʝʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ ɯʃ-10 ʽ ʧʽʜʚʠʱʝʥʥʷ ɯʃ-6, TNF-

Ŭ ʧʦʨʽʚʥʷʥʦ ʟ ɯ- 3-ʶ ʧʽʜʛʨʫʧʦʶ ʪʘ ɯɯ-2 (ʨ<0,05). (ʪʘʙ.5). 

ɹʽʣʴʰ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʙʘʣʘʤ ʽʥʪʝʥʩʠʚʥʦ-

ʩʪʽ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʜʣʷ ʛʨʫʧ ɯ-1ʪʘ ɯɯ-1 ʽ TNF-Ŭ ʢʦʨʝ-

ʣʶʚʘʚ ʟ ʪʨʠʚʘʣʽʩʪʶ ʙʦʣʴʦʚʦʛʦ ʘʥʘʤʥʝʟʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫ-

ʚʘʣʠʩʴ ʯʘʩʪʠʤʠ ʨʝʮʠʜʠʚʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝ-

ʥʠʤ ʨʽʚʥʝʤ ʪʨʠʚʦʞʥʦʩʪʽ ʪʘ ʜʝʧʨʝʩʽʾ. 

ʄʽʞ ʨʽʚʥʷʤʠ ʮʠʪʦʢʽʥʽʚ ʪʘ ɺɸʐ ʚʠʷʚʣʝʥʦ ʧʨʷʤʠʡ, 

ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ, ʜʦʩʪʦʚʽʨʥʠʡ ʟʚôʷʟʦʢ. ʎʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʢʣʽʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘʧʘʣʝʥʥʷ ʻ ʜʦʩʠʪʴ 

ʦʙôʻʢʪʠʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ʪʷʞʢʦ-

ʩʪʽ ʭʚʦʨʦʾ ʪʘ ʩʪʫʧʽʥʴ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ , ʧʦʨʫʰʝʥʥʷ 

ʧʩʠʭʦʩʪʘʪʫʩʫ ï ʽʥʪʝʨʣʝʡʢʽʥʠ ʢʦʨʝʣʶʶʪʴ ʟ ʨʽʚʥʝʤ ʪʨʠʚʦ-

ʞʥʦʩʪʽ ʪʘ ʜʝʧʨʝʩʽʾ (ʨʠʩ. 6). 
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ʈʠʩ. 6. ɿʚôʷʟʦʢ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʟʘ ɺɸʐ ʟ ʨʽʚʥʝʤ ʮʠʪʦʢʽʥʽʚ ʪʘ ʨʽʚʥʝʤ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʟʘ 

ʰʢʘʣʦʶ ɼʞ. ʊʝʡʣʦʨʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʟ ʉʍʊɹ 
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ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʨʽʚʥʷʤʠ ʮʠ-

ʪʦʢʽʥʽʚ, ʧʨʠ ʨʽʟʥʠʭ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʽ 

ʉʍʊɹ, ʷʢʠʡ ʚʠʷʚʠʚ ʜʠʩʙʘʣʘʥʩ ʝʢʩʧʨʝʩʽʾ ʮʠʪʦʢʽʥʽʚ ʫ ʙʽʢ 

ʧʨʦʟʘʧʘʣʴʥʦʾ ʣʘʥʢʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʝʣʠʯʠʥ ʧʨʦ- ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ TNF -Ŭ/ ɯʃ - 

10 ʜʣʷ ʛʨʫʧ ɯ-1 ï 1,6Ñ0,26 ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ɯɯ-1 ï 1,96Ñ 

0,19. ʆʪʞʝ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʽʚʥʶ ʙʦʣʶ ʧʨʠ ʉʍʊɹ ʧʨʦ-

ʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ ʚʽʜʽʛʨʘʶʪʴ ʙʽʣʴʰ ʟʥʘʯʫʱʫ ʨʦʣʴ, 

ʚʧʣʠʚʘʶʯʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ɺɸʐ ʪʘ ʧʩʠʭʦʩʪʘʪʫʩ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ 

ʙʦʣʶ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ.  

ʇʽʜʩʫʤʦʢ:. ʅʘ ʧʽʜʩʪʘʚʽ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʠ-

ʩʪʝʤʥʠʭ ʧʦʨʫʰʝʥʴ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟʘʛʘʣʴʥʽ ʧʘʪʦʛʝ-

ʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʤʽʞʢʣʽʪʠʥʥʠʭ ʚʟʘʻʤʦʜʽʡ ʮʠʪʦʢʽ-

ʥʽʚ ʫ ʚʠʥʠʢʥʝʥʥʷ ʉʍʊɹ ʧʨʠ ʨʽʟʥʠʭ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ: ʛʝʥʽʪʘʣʴʥʦʤʫ ʝʥʜʦʤʝʪʨʽʦʟʽ ʚ ʧʦʻʜ-

ʥʘʥʥʽ ʟ ʜʦʙʨʦʷʢʽʩʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʛʝʥʽʪʘʣʽʡ, 

ʭʨʦʥʠʯʥʦʤʫ ʩʘʣʴʧʽʥʛʽʪʽ ʪʘ ʦʦʬʦʨʠʪʽ. ʇʨʦʚʝʜʝʥʽ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʝʨʝʙʽʛ ʉʍʊɹ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʪʝʨʘʧʽʾ, ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʶ 

ʮʴʦʛʦ ʧʦʰʠʨʝʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʭʚʦ-

ʨʠʭ. 
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ɸʅʅʆʊɸʎʀʗ  

ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʨʝʭʣʫʯʝʚʦʛʦ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʄʘʭʘ - ʎʝʥʜʝʨʘ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʦʙʨʘʟʮʝ ʦʪ ʢʦʦʨʜʠʥʘʪʳ ʩ 

ʧʦʤʦʱʴʶ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ. ʇʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʟʝʨʢʘʣʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ ʧʦʜʚʠʞ-

ʥʳʭ ʯʘʩʪʝʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʛʨʘʜʫʠʨʦʚʘʪʴ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. ɺ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʨʘʟʤʝʨʳ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʥʠʢʘʢ ʥʝ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ. ʇʦʢʘʟʘʥʘ ʩʚʷʟʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʩ ʨʘʟʤʝʨʦʤ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ. ʋʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʫʛʣʘ ʧʦʚʦ-

ʨʦʪʘ ʟʝʨʢʘʣʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʩʦʟʜʘʥʠʝ ʧʦʣʦʩ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ, ʥʘ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʵʢʩʧʝʨʠ-

ʤʝʥʪʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʥʠʬʠʮʠʨʫʝʪ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ABSTRACT 

Developed a computer model of the original three-beam interferometer of Mach - Zehnder, allowing investi-

gation of the dependence of the refractive index in the sample from the coordinates using the interferometer. The 

proposed design of the measuring mirror, consisting of three movable parts that allow to calibrate the interfero-

metric pattern. In the proposed design dimensions of the interferometer do not affect the measurement results. 

Shows the relationship of the sensitivity of the interferometer with the size of the working part of the interferom-

eter. The absence of the influence of the angle of rotation of the mirror is responsible for the creation of strips of 

finite width on the results obtained in the experiment, which greatly unifies the experiments. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʬʝʨʦʤʝʪʨ ʄʘʭʘ ï ʎʝʥʜʝʨʘ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ, ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ 

Keywords: interferometer Mach ï Zehnder, a computer model, the refractive index. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʦʧʪʠʯʝʩʢʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʜʣʷ ʠʟ-

ʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʧʣʝ-

ʥʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʢʦ-

ʪʦʨʳʝ ʜʘʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦ-

ʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ 

[1,2]. ʕʪʠ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʠʭ ʨʝʘʣʠʟʘʮʠʠ, ʦʙʲ-

ʝʜʠʥʝʥʥʳʝ ʚ ʝʜʠʥʫʶ ʦʙʣʘʩʪʴ ï ʠʥʪʝʨʬʝʨʝʥʮʠʦʥ-

ʥʫʶ ʪʝʭʥʠʢʫ, ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʨʝʰʝʥʠʠ ʟʘ-

ʜʘʯ ʢʦʥʪʨʦʣʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʪʨʘʞʘʶʱʠʭ ʠ ʧʨʦ-

ʟʨʘʯʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʪʝʭʥʠʢʝ ʠ ʙʠʦʤʝʜʠʮʠʥʝ. ʂ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭ-

ʥʠʢʠ ʦʪʥʦʩʷʪʩʷ: ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʠʟʤʝʨʠʪʝʣʴ-

ʥʘʷ ʪʝʭʥʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʟʢʦʢʦʛʝʨʝʥʪʥʳʭ ʠ 

ʣʘʟʝʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ [2], ʛʦʣʦʛʨʘʬʠʯʝʩʢʘʷ 

ʘʥʘʣʦʛʦʚʘʷ ʠ ʮʠʬʨʦʚʘʷ [3,4], ʧʦʣʥʦʧʦʣʴʥʘʷ ʢʦʛʝ-

ʨʝʥʪʥʘʷ ʪʦʤʦʛʨʘʬʠʷ [5], ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʦʥ-

ʬʦʢʘʣʴʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ [6]. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ 

ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʣʫʞʠʪ ʨʝʛʠʩʪʨʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʦʙʨʘ-

ʙʦʪʢʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ, ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʩʠʛʥʘʣʦʚ. ʄʝʪʦʜʳ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʠʟʤʝʨʠʪʝʣʴ-

ʥʦʡ ʪʝʭʥʠʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʣʦʞʝʥʠʠ ʧʦʣʷ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʦʙʝ̡ʢʪʘ ʩ ʢʦʛʝʨʝʥʪʥʦʡ ʝʤʫ ʦʧʦʨʥʦʡ ʚʦʣʥʦʡ. ɺ 
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ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʩʣʦʞʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʪʝʨʬʝ-

ʨʝʥʮʠʦʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʟʘʚʠ-

ʩʷʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʯʘʩʪʦʪʥʦʛʦ 

ʩʧʝʢʪʨʘ. ʀʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚʦʟʥʠ-

ʢʘʶʪ ʠ ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʦʧʦʨʥʦʛʦ ʧʫʯʢʘ ʩʚʝʪʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʙʲʝʢʪ 

ʠʤʝʝʪ ʪʦʥʢʫʶ ʩʣʦʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʧʪʠʯʝʩʢʘʷ ʪʦʣ-

ʱʠʥʘ ʢʦʪʦʨʦʡ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʣʦʚʠʥʳ ʜʣʠʥʳ ʦʩʚʝ-

ʱʘʶʱʝʛʦ ʦʙʲʝʢʪ ʧʦʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʨʘʞʝʥʥʳʝ 

ʛʨʘʥʠʮʘʤʠ ʩʣʦʝʚ ʚʦʣʥʳ ʦʢʘʟʳʚʘʶʪʩʷ ʚʟʘʠʤʥʦ ʢʦʛʝ-

ʨʝʥʪʥʳʤʠ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʬʝ-

ʨʝʥʮʠʦʥʥʳʝ ʵʬʬʝʢʪʳ ʚ ʪʦʥʢʠʭ ʧʣʝʥʢʘʭ [7,8]. ɸʥʘ-

ʣʠʟ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʧʦʣʫʧʨʦ-

ʚʦʜʥʠʢʦʚʳʭ ʧʣʝʥʦʢ, ʢʦʥʪʨʦʣʷ ʪʦʣʱʠʥʳ ʩʤʘʟʦʯʥʳʭ 

ʧʦʢʨʳʪʠʡ [8], ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥ ʦʢʠʩʥʳʭ ʧʣʝʥʦʢ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʦʚ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʪʦʣ-

ʱʠʥʳ ʟʘʟʦʨʦʚ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʠʵʣʝʢʪʨʠʢʦʚ 

[2], ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷ-

ʞʝʥʠʡ ʚ ʧʨʦʟʨʘʯʥʳʭ ʩʨʝʜʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ, ʧʣʘʩʪʠʢʘ [9]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʠʭ ʤʝʪʦʜʦʚ ʷʚ-

ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʣʝʥʦʢ 

ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʦʜʥʦʨʦʜʥʦʡ ʧʦ ʪʦʣʱʠʥʝ ʠʣʠ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʧʨʝʣʦʤʣʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʦʡ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʩʠʩʪʝʤʝ ʤʠʢʨʦʩʢʦʧʘ ʠʣʠ ʦʪʦʙʨʘʞʘʝʤʦʡ 

ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʜʣʷ ʟʘʧʠʩʠ ʠ ʥʘʙʣʶʜʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. ɼʣʷ ʠʟʤʝ-

ʨʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʧʘʨʘʤʝʪʨʦʚ ʧʣʝʥʢʠ ʥʝʦʙʭʦ-

ʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘ-

ʣʠʟʘ ʬʦʨʤʠʨʫʝʤʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ 

[10]. 

 ʀʟ ʚʩʝʛʦ ʦʛʨʦʤʥʦʛʦ ʢʣʘʩʩʘ ʫʩʪʨʦʡʩʪʚ, ʩʦʟʜʘʥ-

ʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʣʦʤ-

ʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨ-

ʬʝʨʝʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ (ʠʥʪʝʨʬʝʨʦʤʝʪʨʦʚ), ʚʳʜʝ-

ʣʷʝʪʩʷ ʠʥʪʝʨʬʝʨʦʤʝʪʨ ʄʘʭʘ-ʎʝʥʜʝʨʘ, ʢʦʪʦʨʳʡ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʨʝʣʦʤʣʝʥʠʷ ʛʘʟʦʚ, ʧʦʤʝʱʝʥʥʳʭ ʚ ʢʶʚʝʪʫ ʚ ʦʜ-

ʥʦʤ ʠʟ ʧʣʝʯ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ, ʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʜʣʷ ʧʨʝʮʠʟʠʦʥ-

ʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʤʘʣʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʟʘʜʘʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ [11]. ʂ ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʦʪʥʦʩʠʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥ-

ʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ ʮʠʬʨʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʟʘʧʠʩʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʪʴ ʩ ʚʳʩʦʢʠʤ ʨʘʟ-

ʨʝʰʝʥʠʝʤ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʯʝʩʢʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ 

ʪʦʥʢʠʭ ʧʣʝʥʦʢ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʚʝʱʝ-

ʩʪʚʘ ʧʦ ʩʝʯʝʥʠʶ ʦʙʨʘʟʮʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨ-

ʥʘʷ ʤʦʜʝʣʴ ʪʨʝʭʣʫʯʝʚʦʛʦ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʄʘʭʘ ï 

ʎʝʥʜʝʨʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ 

ʠʟʤʝʨʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ 

ʧʨʦʟʨʘʯʥʳʭ ʚʝʱʝʩʪʚ ʧʦ ʩʝʯʝʥʠʶ ʦʙʨʘʟʮʘ ʠʥʪʝʨʬʝ-

ʨʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʨʝʭʣʫʯʝʚʦʛʦ ʠʥʪʝʨʬʝ-

ʨʦʤʝʪʨʘ ʄʘʭʘ-ʎʝʥʜʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1. ʀʩ-

ʪʦʯʥʠʢʦʤ ʩʚʝʪʘ 1 ʷʚʣʷʝʪʩʷ ʛʝʣʠʡ ï ʥʝʦʥʦʚʳʡ ʣʘʟʝʨ, 

ʦʪʲʶʩʪʠʨʦʚʘʥʥʳʡ ʪʘʢ, ʯʪʦʙʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ 

ʧʣʦʩʢʦʩʪʷʭ X0Z ʠ Y0Z ʙʳʣʠ ʦʜʠʥʘʢʦʚʳ. ɼʝʣʠʪʝʣʴ 

ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ (SPLITTER) 2 ʩʣʫʞʠʪ ʜʣʷ ʜʝʣʝʥʠʷ 

ʣʫʯʘ ʦʪ ʠʩʪʦʯʥʠʢʘ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʪ.ʝ. ʩʦʟʜʘʥʠʷ ʜʚʫʭ 

ʢʦʛʝʨʝʥʪʥʳʭ ʣʫʯʝʡ. 

 
ʈʠʩ.1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʨʝʭʣʫʯʝʚʦʛʦ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʄʘʭʘ-ʎʝʥʜʝʨʘ:  

1 ï ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, 2, 5 ï ʜʝʣʠʪʝʣʴ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ (SPLITTER),  

3 ï ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʟʝʨʢʘʣʦ (ʩʦʩʪʘʚʥʦʝ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ), 4 ï ʧʦʚʦʨʦʪʥʦʝ ʟʝʨʢʘʣʦ, 6 ï ʜʝʪʝʢʪʦʨ, ʦʙʨʘʟʝʮ. 

 

ʇʦʚʦʨʦʪʥʦʝ ʟʝʨʢʘʣʦ 4, ʩʧʦʩʦʙʥʦʝ ʚʨʘʱʘʪʴʩʷ 

ʚʦʢʨʫʛ ʦʩʠ 0Y, ʩʦʟʜʘʝʪ ʥʘ ʵʢʨʘʥʝ ʢʘʨʪʠʥʫ ʧʦʣʦʩ ʢʦ-

ʥʝʯʥʦʡ ʰʠʨʠʥʳ. ʂʦʦʨʜʠʥʘʪʳ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠ-

ʤʫʤʦʚ ʥʘʭʦʜʷʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 

al= sinmym . ʆʪʩʶʜʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʤʘʢʩʠʤʫʤʘʤʠ ʠʣʠ ʤʠʥʠʤʫʤʘʤʠ ʦʜʠʥʘʢʦʚʦ ʠ ʨʘʚʥʦ 

[11,12]: 

alºal=L sin .    (1) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ 

ʩʦʩʪʦʠʪ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʥʘ ʵʢʨʘʥʝ ʧʨʷʤʦʣʠʥʝʡ-

ʥʳʭ ʩʚʝʪʣʳʭ ʠ ʪʝʤʥʳʭ ʧʦʣʦʩ [12]. ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʦʜʝʣʠ ʧʦʣʫʯʘʝʤʘʷ ʢʘʨʪʠʥʘ ʧʦʣʦʩ ʢʦʥʝʯʥʦʡ ʰʠ-

ʨʠʥʳ ʠʤʝʝʪ ʚʠʜ (ʨʠʩ.2) 
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ʚ ʛ 

 

ʈʠʩ. 2. ɺʠʜ ʧʦʣʦʩ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ ʧʨʠ ʨʘʟʥʳʭ ʫʛʣʘʭ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 4 ʚʦʢʨʫʛ ʦʩʠ 0Y: ʘ - 0,0010,  

ʙ - 0,0020, ʚ - 0,0030, ʛ - 0,0040 

 

ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʚ ʤʦʜʝʣʠ ʪʨʝʭʣʫʯʝʚʦʛʦ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʄʘʭʘ ï ʎʝʥʜʝʨʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚ-

ʥʦʝ ʟʝʨʢʘʣʦ 3. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜ ʩʦʩʪʘʚʥʦʛʦ 

ʟʝʨʢʘʣʘ ʠ ʚʠʜ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ ʚʦʟʥʠʢʘ-

ʶʱʠʭ ʥʘ ʥʝʤ. ɿʝʨʢʘʣʦ 3.1 ʥʝʧʦʜʚʠʞʥʦ ʠ ʧʦʵʪʦʤʫ ʥʘ 

ʥʝʤ ʚʦʟʥʠʢʘʶʪ ʧʦʣʦʩʳ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ, ʦʧʨʝʜʝ-

ʣʷʝʤʳʝ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 4. ʅʘ ʧʫʪʠ ʣʫʯʝʡ, 

ʠʜʫʱʠʭ ʢ ʟʝʨʢʘʣʫ 3.1, ʧʦʤʝʱʘʝʪʩʷ ʢʶʚʝʪʘ ʩ ʠʩʩʣʝ-

ʜʫʝʤʳʤ ʦʙʲʝʢʪʦʤ. ʅʘ ʧʦʣʦʩʳ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ 

ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʠʩʢʘʞʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʨʘʟʥʦʩʪʴʶ 

ʦʧʪʠʯʝʩʢʦʛʦ ʭʦʜʘ ʦʧʦʨʥʦʛʦ ʣʫʯʘ ʦʪ ʟʝʨʢʘʣʘ 4 ʠ ʦʙʲ-

ʝʢʪʥʦʛʦ ʣʫʯʘ, ʧʨʦʰʝʜʰʝʛʦ ʢʶʚʝʪʫ ʩ ʠʩʩʣʝʜʫʝʤʳʤ 

ʚʝʱʝʩʪʚʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘ ʫʯʘʩʪʢʝ ʵʢʨʘʥʘ ʚ ʦʙʣʘ-

ʩʪʠ ʟʝʨʢʘʣʘ 3.1 ʧʦʣʫʯʘʝʪʩʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨ-

ʪʠʥʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʣʦʩ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ. 

ɿʝʨʢʘʣʦ 3.2 ʩʣʫʞʠʪ ʜʣʷ ʛʨʘʜʫʠʨʦʚʢʠ ʧʦʣʦʩ ʢʦʥʝʯ-

ʥʦʡ ʰʠʨʠʥʳ ʟʝʨʢʘʣʘ 3.1 ʚ ʥʘʧʨʘʚʣʝʥʠʠ 0Y. ʋʛʦʣ 

ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 3.2 ʚʦʢʨʫʛ ʦʩʠ 0Y ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ, 

ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʦʣʦʩʘʤʠ ʟʝʨʢʘʣʘ 3.1 ʨʘʟʙʠ-

ʚʘʝʪʩʷ ʥʘ ʫʜʦʙʥʦʝ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʯʠʩʣʦ ʜʝʣʝʥʠʡ. 

ʅʝʪʨʫʜʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ (1) ʮʝʥʫ 

ʜʝʣʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʛʦ ʟʝʨʢʘʣʘ 3.2. 

 
ʈʠʩ.3. ʉʦʩʪʘʚ ʠ ʚʠʜ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʟʝʨʢʘʣʝ:  

3.1 ï ʦʙʲʝʢʪʥʦʝ ʟʝʨʢʘʣʦ, 3.2 ï ʛʨʘʜʫʠʨʦʚʦʯʥʦʝ ʟʝʨʢʘʣʦ ʧʦ ʦʩʠ 0Y, 3.3 ï ʛʨʘʜʫʠʨʦʚʦʯʥʦʝ ʟʝʨʢʘʣʦ ʧʦ ʦʩʠ 0X 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʥʘʢʣʦʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʨʠʚʦʡ ʢ ʦʩʠ 0X. 

 

ɻʨʘʜʫʠʨʦʚʦʯʥʦʝ ʟʝʨʢʘʣʦ 3.3 ʩʧʦʩʦʙʥʦ ʚʨʘ-

ʱʘʪʴʩʷ ʚʦʢʨʫʛ ʦʩʠ 0X. ʇʨʠ ʵʪʦʤ ʚ ʤʝʩʪʝ ʵʢʨʘʥʘ ʚ 

ʦʙʣʘʩʪʠ ʟʝʨʢʘʣʘ 3.3 ʚʦʟʥʠʢʘʝʪ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ 

ʢʘʨʪʠʥʘ, ʷʚʣʷʶʱʘʷʩʷ ʩʫʧʝʨʧʦʟʠʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 4 ʚʦʢʨʫʛ ʦʩʠ 0Y ʠ ʧʦʚʦʨʦʪʘ ʟʝʨ-

ʢʘʣʘ 3.3 ʚʦʢʨʫʛ ʦʩʠ 0X. ɺ ʨʘʙʦʪʝ [13] ʙʳʣʦ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʥʘ ʵʢʨʘʥʝ ʚʦʟʥʠʢʘʶʪ ʧʦʣʦʩʳ ʦʧʨʝʜʝʣʝʥ-

ʥʦʛʦ ʥʘʢʣʦʥʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʦʨʦʪʘʤʠ 

ʟʝʨʢʘʣ ʚʦʢʨʫʛ ʦʩʝʡ 0X ʠ 0Y. ʋʛʦʣ ʥʘʢʣʦʥ ʠʥʪʝʨʬʝ-

ʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ  

y=aa=LL tgyxyx .   (2) 

ʇʦʚʦʨʦʪʦʤ ʟʝʨʢʘʣʘ 3.3 ʤʦʞʥʦ ʧʨʦʛʨʘʜʫʠʨʦ-

ʚʘʪʴ ʩʝʯʝʥʠʝ ʦʙʨʘʟʮʘ, ʘ ʪʘʢ ʞʝ ʦʧʨʝʜʝʣʠʪʴ ʪʘʥʛʝʥʩʳ 

ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ ʢ ʦʩʠ 0X. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʨʘʥʘ ʚ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇɿʉ ʤʘʪ-

ʨʠʮʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʢʩʝʣʝʡ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʷ ʯʝʪʢʦʡ ʢʘʨʪʠʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʅʘ 

ʨʠʩ.4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ, 

ʧʦʣʫʯʘʝʤʘʷ ʥʘ ʵʢʨʘʥʝ. 
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ʈʠʩ. 4. ʉʥʠʤʦʢ ʩ ʵʢʨʘʥʘ ʪʨʝʭʣʫʯʝʚʦʛʦ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʄʘʭʘ ï ʎʝʥʜʝʨʘ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝ-

ʣʦʤʣʝʥʠʷ ʧʨʦʟʨʘʯʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʧʦʤʦʱʴʶ 

ʪʨʝʭʣʫʯʝʚʦʛʦ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʄʘʭʘ - ʎʝʥʜʝʨʘ 

ɺʥʝʩʝʥʠʝ ʢʶʚʝʪʳ ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʚʝʱʝʩʪʚʦʤ ʚ 

ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʧʣʝʯʦ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥ-

ʥʦʛʦ ʤʘʢʩʠʤʫʤʘ: 

 ( )( ) mLyxnym Öp=D-a
l

p
2,sin

2
 , (3) 

ʛʜʝ: m= 1,2,3é., l ï ʜʣʠʥʘ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ; 

my  ï ʢʦʦʨʜʠʥʘʪʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʤʘʢʩʠ-

ʤʫʤʘ; a ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 4; ( )yxn ,D  ï 

ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʣʦʤʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʚʝʱʝʩʪʚʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʭʦʜʠʪ ʦʧʦʨ-

ʥʳʡ ʣʫʯ; L  ï ʜʣʠʥʘ ʢʶʚʝʪʳ. 

ɹʝʟ ʚʥʝʩʝʥʥʦʡ ʢʶʚʝʪʳ ʫʩʣʦʚʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ 

mym Öp=a
l

p
2sin

2
0  .    (4) 

ɺʳʯʠʪʘʷ ʠʟ ʚʳʨʘʞʝʥʠʷ (3) ʚʳʨʘʞʝʥʠʝ (4) ʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʷ ʬʦʨʤʫʣʫ ʩ ʫʯʝʪʦʤ ʨʠʩ.5, ʧʦʣʫʯʘʝʤ: 

( )
( )

0

,
,

L

D
Ö
l
=D

yxy

L
yxn m  .  (5) 

 
ʈʠʩ.5. ʀʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʝ 

 

ʄʦʜʝʣʴ ʦʙʨʘʟʮʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʨʬʝ-

ʨʝʥʮʠʠ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʠ-

ʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ 

( ) lºÖD 0, Lyxn  ,   (6) 

ʛʜʝ: ( )yxn ,D ï ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʣʦʤ-

ʣʝʥʠʷ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤ ʦʙʨʘʟʮʦʤ ʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦʤ ʦʧʦʨʥʦʛʦ ʣʫʯʘ; 0L  ï ʜʣʠʥʘ ʨʘʙʦʯʝʡ ʯʘʩʪʠ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ; l ï ʜʣʠʥʘ ʚʦʣʥʳ ʠʩʪʦʯʥʠʢʘ, ʠʩ-

ʧʦʣʴʟʫʝʤʦʛʦ ʚ ʠʥʪʝʨʬʝʨʦʤʝʪʨʝ. ɼʣʷ ʤʥʦʛʠʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ( )yxn ,D  å 10-5ï10-6. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʤʝʨ 

ʦʙʨʘʟʮʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʤʦʜʝʣʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ 

ʩʦʩʪʘʚʣʷʝʪ ~ 101ï102 ʤʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʘ ʚʳʙʨʘʥ ʮʠʣʠʥʜʨ ʨʘʜʠʫʩʘ R 

ʠ ʜʣʠʥʳ L, ʦʙʣʘʜʘʶʱʠʡ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ 

nD . ʎʠʣʠʥʜʨ ʚʚʦʜʠʪʩʷ ʚ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ ʠʥʪʝʨ-

ʬʝʨʦʤʝʪʨʘ ʚʝʨʪʠʢʘʣʴʥʦ. ʈʘʟʥʦʩʪʴ ʦʧʪʠʯʝʩʢʠʭ ʧʫ-

ʪʝʡ ʧʨʦʭʦʜʠʤʳʭ ʣʫʯʦʤ ʚ ʮʠʣʠʥʜʨʝ ʠ ʚʘʢʫʫʤʝ ʩʦ-

ʩʪʘʚʣʷʝʪ: 

( ) ( )xRxnLyxn -ÖD=ÖD 22,  .   (7) 

ʊʘʢʘʷ ʨʘʟʥʦʩʪʴ ʦʧʪʠʯʝʩʢʦʛʦ ʭʦʜʘ ʘʥʘʣʦʛʠʯʥʘ 

ʨʘʟʥʦʩʪʠ ʦʧʪʠʯʝʩʢʦʛʦ ʭʦʜʘ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʧʘʨʘʣ-

ʣʝʣʝʧʠʧʝʜʝ ʩ ʢʚʘʜʨʘʪʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʩʦ ʩʪʦʨʦʥʦʡ 

ʨʘʚʥʦʡ 2R = L ʠ ʚʳʩʦʪʦʡ L. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʵʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʧʘʨʘʣʣʝʣʝʧʠ-

ʧʝʜʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʳ y ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ x ʧʦ ʟʘʢʦʥʫ: 

()
( )
R

xRxn
xn

-D
=D

2
  .  (8) 

ʆʧʪʠʯʝʩʢʘʷ ʨʘʟʥʦʩʪʴ ʭʦʜʘ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ: 

()
( )

L
R

xRxn
Lxn

-D
=D

2
 . (9) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʳʙʨʘʥʥʦʡ ʩʭʝʤʝ ʤʳ ʧʦʣʫ-

ʯʘʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʘ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʧʘʨʘʣʣʝʣʝ-
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ʧʠʧʝʜ ʩ ʢʚʘʜʨʘʪʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʰʠʨʠʥʦʡ L, ʚ ʢʦ-

ʪʦʨʦʤ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ()xnD  ʟʘʚʠʩʠʪ 

ʪʦʣʴʢʦ ʦʪ ʢʦʦʨʜʠʥʘʪʳ x ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʦʨʜʠʥʘʪʳ 

y. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʣʠʥʠʠ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ ʦʪ 

ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 4 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʙʦʪ [14-16], ʛʜʝ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʩʩʪʦʷʥʠʝʤ 

ʤʝʞʜʫ ʧʦʣʦʩʘʤʠ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ, ʟʜʝʩʴ ʠʟʤʝʥʝ-

ʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʵʚʦ-

ʣʶʮʠʠ ʦʜʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʣʠʥʠʠ ʧʦ ʩʝʯʝ-

ʥʠʶ ʦʙʨʘʟʮʘ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʦʡ ʥʘʤʠ ʬʦʨʤʫʣʝ 

(9) ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ 

()xnD  ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ x, ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʝʣʦʤʣʝʥʠʷ ()xnD  ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʨʘʟʮʝ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʧʦʨʥʦʛʦ ʣʫʯʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ:  

()
()

0L

D
=D

xy

L
xn ml

,   (10) 

ʛʜʝ: l ï ʜʣʠʥʘ ʚʦʣʥʳ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ; L ï ʩʝ-

ʯʝʥʠʝ ʦʙʨʘʟʮʘ; 
()

0L

D xym
ï ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʠʥ-

ʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʚ ʚʝʱʝʩʪʚʝ ʢ ʚʳʩʦʪʝ 

ʚ ʚʘʢʫʫʤʝ. ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜ ʠʥʪʝʨʬʝʨʝʥ-

ʮʠʦʥʥʳʭ ʢʘʨʪʠʥ ʜʣʷ ʦʙʨʘʟʮʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ nD = 

4Ā10-5 ʠ L =7,5 ʤʤ ʜʣʷ ʨʘʟʥʳʭ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘa ʟʝʨ-

ʢʘʣʘ 4. ʅʘ ʨʠʩ.7 ʛʨʘʬʠʯʝʩʢʠ ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

()

0L

D
=

xy
f m

 ʦʪ a ï ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 4. 

ɿʜʝʩʴ mx  ï ʢʦʦʨʜʠʥʘʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ()xymD .

 

a = 0,001 a = 0,002 

  

a = 0,003 a = 0,004 

  

ʈʠʩ. 6. ɺʠʜ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ ʜʣʷ ʦʙʨʘʟʮʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ nD  = 4Ā10-5 ʠ L =7,5 ʤʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 4 

 

ɸʥʘʣʠʟ ʨʠʩ.6 ʠ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩ.7 ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ 

()xnD  ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʥʘʩʪʨʦʡʢʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʟʝʨ-

ʢʘʣʘ 4. ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ 

ʠʟʤʝʨʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʙʦʣʝʝ ʫʜʦʙ-

ʥʳʡ ʫʛʦʣ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ 

ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ ʠ ʩʨʘʚʥʠʚʘʪʴ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ 

ʩ ʨʘʟʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʧʦʣʦʩʘʤʠ ʚ ʦʧʦʨ-

ʥʦʤ ʣʫʯʝ.
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ʈʠʩ. 7. ɿʘʚʠʩʠʤʦʩʪʴ 
( )

0L

D
= mm xy

f  ʦʪ a ï ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 4 

 

ɺʣʠʷʥʠʝ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʤʝʱʝʥʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʣʠʥʠʠ ʚ ʚʝʱʝʩʪʚʝ 

ʀʟ ʩʦʦʪʥʦʰʝʥʠʷ (5) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʧʦʩʪʦʷʥ-

ʥʦʤ ʧʦʢʘʟʘʪʝʣʝ ʧʨʝʣʦʤʣʝʥʠʷ nD  ʩʤʝʱʝʥʠʝ ʠʥʪʝʨ-

ʬʝʨʝʥʮʠʦʥʥʦʡ ʣʠʥʠʠ ʚ ʚʝʱʝʩʪʚʝ ʠ ʩʝʯʝʥʠʝ ʦʙʨʘʟʮʘ 

ʩʚʷʟʘʥʳ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

 
() ( )

L
xnxy mm

l

D
=

L

D

0

 .   (11) 

ʅʘ ʨʠʩ.8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ ʜʣʷ 

ʦʙʨʘʟʮʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ 

ʜʣʷ ʨʘʟʥʳʭ ʩʝʯʝʥʠʡ ʦʙʨʘʟʮʘ. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ 

ʜʣʷ ʨʘʟʥʳʭ ʩʝʯʝʥʠʡ ʦʙʨʘʟʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʤʝʱʝ-

ʥʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʣʠʥʠʠ ʚ ʚʝʱʝʩʪʚʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ (ʨʠʩ.9) ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʠʥ-

ʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʣʠʥʠʠ ʚ ʚʝʱʝʩʪʚʝ ʠ ʩʝʯʝʥʠʝʤ 

ʦʙʨʘʟʮʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʠ ʧʨʝʜʩʢʘʟʘʥʦ ʪʝʦʨʠʝʡ, ʣʠ-

ʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʠʥ-

ʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʣʠʥʠʠ ʚ ʚʝʱʝʩʪʚʝ ʦʪ ʩʝʯʝʥʠʷ. 

 

L = 10 ʤʤ L = 15ʤʤ 

  
L = 20 ʤʤ L = 25ʤʤ 

  
L = 30 ʤʤ L = 40 ʤʤ 

  
ʈʠʩ. 8. ɺʥʝʰʥʠʡ ʚʠʜ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʨʘʟʮʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ ʜʣʷ ʨʘʟʥʳʭ 

ʩʝʯʝʥʠʡ ʦʙʨʘʟʮʘ (nD  = 4Ā10-5, a = 4Ā10-3 ʛʨʘʜʫʩʘ) 
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ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ 4 (ʛʨʘʜʫʩʳ)
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ʈʠʩ. 9. ɿʘʚʠʩʠʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʣʠʥʠʠ ʦʪ ʩʝʯʝʥʠʷ 

ʦʙʨʘʟʮʘ (nD  = 4Ā10-5, a = 4Ā10-3 ʛʨʘʜʫʩʘ) 

 

ɺʘʞʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦ ʦʪ-

ʥʦʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠ-

ʦʥʥʦʡ ʣʠʥʠʠ ʢ ʩʝʯʝʥʠʶ ʦʙʨʘʟʮʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ ʢʦʪʦʨʦʤ ʧʦʣʫʯʝʥʘ 

ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʘ, ʧʘʨʘʤʝʪʨ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ ʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʣʠʥʠʠ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤ-

ʣʝʥʠʷ.  

 

ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤ-

ʣʝʥʠʷ ʚ ʦʙʨʘʟʮʝ ʦʪ ʚʝʣʠʯʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʩʤʝʱʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʧʦʣʦʩʳ 

ʀʟ ʩʦʦʪʥʦʰʝʥʠʷ (11) ʩʣʝʜʫʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʦʙʨʘʟʮʝ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʤʫ ʩʤʝʱʝʥʠʶ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʧʦʣʦʩʳ ʚ 

ʚʝʱʝʩʪʚʝ. ʅʘ ʨʠʩ.10 ʧʨʝʜʩʪʘʚʣʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʠʥ-

ʪʝʨʬʝʨʦʛʨʘʤʤ ʜʣʷ ʨʘʟʥʦʛʦ ʟʘʜʘʥʥʦʛʦ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ. 

nD  = 0,00001 nD  = 0,00002 

  

nD  = 0,00003 nD  = 0,00004 

  

nD  = 0,00005 nD  = 0,00006 

  
ʈʠʩ. 10. ɺʥʝʰʥʠʡ ʚʠʜ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ ʜʣʷ ʨʘʟʥʦʛʦ ʟʘʜʘʥʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʝʣʦʤʣʝʥʠʷ (L = 0,03 ʤ) 

 

ʉ ʨʦʩʪʦʤ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝ-

ʤʦʤ ʦʙʨʘʟʮʝ ʨʘʩʪʝʪ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʤʝʱʝʥʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʧʦʣʦʩʳ. ʅʘ ʨʠʩ.11 

ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦ-

ʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʣʠʥʠʠ. 
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ʈʠʩ. 11. ɻʨʘʬʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ 

ʣʠʥʠʠ (L = 0,03 ʤ) 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤ-

ʣʝʥʠʷ ʚ ʦʙʨʘʟʮʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʘʢʩʠ-

ʤʘʣʴʥʦʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʩʤʝʱʝʥʠʶ ʠʥʪʝʨʬʝʨʝʥ-

ʮʠʦʥʥʦʡ ʧʦʣʦʩʳ ʚ ʚʝʱʝʩʪʚʝ. 

ɺʣʠʷʥʠʝ ʤʘʩʰʪʘʙʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʨʝʟʫʣʴ-

ʪʘʪʳ ʠʟʤʝʨʝʥʠʡ 

ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ nD  ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝ-

ʨʘʤʠ ʦʙʨʘʟʮʘ, ʧʦʩʢʦʣʴʢʫ lºDnL . ʇʨʠ ʨʘʙʦʯʝʡ 

ʜʣʠʥʝ ʚʦʣʥʳ ɚ = 0,63Ā10-6 ʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʩʣʝ-

ʜʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʩ nD  å 10-7 ʜʣʠʥʘ ʦʙʨʘʟʮʘ 

ʜʦʣʞʥʘ ʙʳʪʴ L å 1 ʤ. ʇʦʩʢʦʣʴʢʫ ʩʝʯʝʥʠʝ ʨʝʘʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʣʷʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘ å 0,1 ï 1 ʤ, ʪʦ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʝʦʙʭʦʜʠʤʳ ʠʥʪʝʨʬʝʨʦʤʝʪʨʳ ʩ ʜʣʠʥʦʡ ʨʘʙʦʯʝʡ ʯʘ-

ʩʪʠ ʧʦʨʷʜʢʘ 1 ʤ ʠ ʩʝʯʝʥʠʝʤ ʧʦʨʷʜʢʘ ʜʝʩʷʪʢʦʚ ʩʘʥ-

ʪʠʤʝʪʨʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʚ ʪʘʢʦʤ ʠʥʪʝʨʬʝʨʦʤʝʪʨʝ ʙʫ-

ʜʫʪ ʚʳʛʣʷʜʝʪʴ ʠʟʫʯʘʝʤʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʨʘʟʮʳ 

ʠ ʝʩʪʴ ʣʠ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚ ʠʥʪʝʨʬʝʨʝʥʮʠ-

ʦʥʥʳʭ ʢʘʨʪʠʥʘʭ ʠ ʠʭ ʧʘʨʘʤʝʪʨʘʭ 

 ʘ  ʙ 

ʈʠʩ. 12. ɺʠʜ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ ʜʣʷ ʦʙʨʘʟʮʘ: ʘ - nD  = 0,00002, R = 3 ʩʤ, 

ʙ - nD  = 0,00002, R = 3 ʩʤ (ʵʢʨʘʥ 30Ĭ30 ʩʤ) 

 

ʅʘ ʨʠʩ. 12 ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʠʥʪʝʨʬʝʨʦʤʝʪʨʝ ʩ ʨʘʙʦʯʝʡ ʜʣʠʥʦʡ 

ʧʦʨʷʜʢʘ 1 ʤ ʠ ʠʟʤʝʨʷʝʤʳʤʠ ʩʝʯʝʥʠʷʤʠ ʧʦʨʷʜʢʘ 

30Ĭ30 ʩʤ. ʅʘ ʨʠʩ.13 ʧʨʠʚʝʜʝʥ ʫʚʝʣʠʯʝʥʥʳʡ ʫʯʘʩʪʦʢ 

ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ (ʨʠʩ.12) ʩ ʦʙʨʘʟʮʦʤ. 

 ʘ  ʙ 

ʈʠʩ.13. ʋʚʝʣʠʯʝʥʥʳʡ ʫʯʘʩʪʦʢ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ (ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ. 12) 

 

  


