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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʣʠʥʠʢʝ, ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʝ, 

ʤʝʪʦʜʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʢʦʨʨʝʢʮʠʠ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʦʙʣʘʩʪʠ ʧʣʝʯʝʚʦʛʦ 

ʧʦʷʩʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʟʘ ʧʝʨʠʦʜ ʩ 1 ʤʘʷ ʧʦ 30 ʜʝʢʘʙʨʷ 2025 ʛʦʜʘ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʠʩʪʝʤʘʪʠ-

ʯʝʩʢʠʡ ʧʦʠʩʢ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ: Pubmed, Medline, eLIBRERY.ru ʥʘ ʪʝʤʫ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚ-

ʣʝʥʠʡ, ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʘ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʪʦʜʦʚ ʢʦʨʨʝʢʮʠʠ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ 

ʩʠʥʜʨʦʤʘ. ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʤʠ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 20 ʧʫʙʣʠʢʘʮʠʡ.  ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞ-

ʜʝʥʠʝ: ʇʦʪʝʨʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʩʪʥʦ-ʤʳʰʝʯʥʘʷ ʙʦʣʴ, ʨʘʩʩʪʨʦʡʩʪʚʦ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʚʦʣʝʚʦʡ 

ʩʬʝʨʳ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʄʠʦʬʘʩʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ  ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 18 ʜʦ 64 ʣʝʪ ʠ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʇʘʣʴʧʘʮʠʷ ʤʳʰʮ ʚʦ ʚʨʝʤʷ ʦʩʤʦʪʨʘ ï ʢʣʶʯʝʚʘʷ ʪʝʭʥʠʢʘ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ. ʇʨʠ ʵʪʦʤ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʧʘʪʪʝʨʥ ʙʦʣʠ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʙʝʩʧʦʢʦʠʪ ʧʘʮʠʝʥʪʘ, 

ʘ ʧʦʜ ʧʘʣʴʮʘʤʠ ʚʨʘʯʘ ʦʱʫʱʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʳʡ ʤʳʰʝʯʥʳʡ ʪʷʞ/ʫʟʝʣ. ɼʣʷ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʪʨʠʛʛʝʨʥʳʭ 

ʪʦʯʝʢ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ. ɺ ʮʝʣʦʤ, ʟʘʜʘʯʘ ʢʦʨʨʝʢʮʠʠ ʤʠʦ-

ʬʘʩʮʠʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ çʨʘʟʨʫʰʝʥʠʠè ʪʨʠʛʛʝʨʥʦʡ ʪʦʯʢʠ. ʇʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ ʤʠʦʬʘʩʮʠ-

ʘʣʴʥʳʭ ʩʠʥʜʨʦʤʦʚ ʩ ʫʯʝʪʦʤ ʦʧʳʪʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʉʠʤʦʥʩ ʠ 

ʊʨʵʚʝʣʣ ʙʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʣʝʯʝʥʠʷ: ʦʙʝʟʙʦʣʠʚʘʥʠʝ, ʨʘʩʩʣʘʙʣʝʥʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʦʬʘʩʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ, ʠʰʝʤʠʯʝʩʢʘʷ ʢʦʤʧʨʝʩ-

ʩʠʷ, ʤʘʥʫʘʣʴʥʘʷ ʪʝʨʘʧʠʷ, ʬʠʟʠʦʪʝʨʘʧʠʷ, HIL-ʪʝʨʘʧʠʷ.  
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Abstract. The aim of the research is to study current information regarding the clinic, etiology, patho-

genesis, diagnostic methods, and non-pharmacological correction of myofascial syndrome in the shoulder girdle. 

Materials and Methods. From May 1 to December 30, 2025, a systematic search of studies was conducted in the 

databases PubMed, Medline, and eLIBRARY.ru on clinical manifestations, etiology, pathogenesis, diagnosis, and 

non-pharmacological methods of correcting myofascial syndrome. A total of 20 publications were selected for 

final analysis. Results and Discussion. Loss of motor activity, musculoskeletal pain, and disturbances in the 

emotionalïvolitional sphere lead to a reduction in functional status. Myofascial pain syndrome is one of the lead-

ing causes of temporary disability in individuals aged 18 to 64 years and negatively affects quality of life. Mus-

cle palpation during examination is a key technique for diagnosing trigger points, reproducing the pain pattern 

typically experienced by the patient, with a tense muscle band or nodule felt under the clinicianôs fingers. 

Electroneuromyographic methods can be used to objectively assess trigger points. Overall, the aim of correcting 

myofascial syndrome is the ñdisruptionò of the trigger point. Principles of myofascial syndrome treatment, based 

on the experience of numerous researchers, were formulated by Simons and Travell more than 30 years ago. The 

main elements of treatment include analgesia, muscle relaxation, and stretching. 

Keywords: myofascial pain syndrome, trigger points, ischemic compression, manual therapy, physio-

therapy, HIL therapy. 
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ɺʚʝʜʝʥʠʝ. ʄʠʦʬʘʩʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ (ʄʌɹʉ) ï ʧʘʪʦʣʦʛʠʷ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʤʳʰʝʯʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʦʣʝʟʥʝʥʥʳʭ ʫʧʣʦʪʥʝʥʠʡ ʚ ʧʦʨʘʞʝʥʥʳʭ 

ʤʳʰʮʘʭ [14]. ʀʤʝʷ ʦʙʱʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 46%, ʟʘʪʨʘʛʠʚʘʝʪ ʜʦ 85% ʥʘʩʝʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ [30].  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ ʷʚʣʷʶʪʩʷ ʦʙʣʘʩʪʴʶ ʧʦʚʳʰʝʥʥʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ ʩʢʝʣʝʪʥʦʡ 

ʤʫʩʢʫʣʘʪʫʨʳ, ʚʳʟʚʘʥʥʦʡ, ʥʘʧʨʠʤʝʨ, ʤʠʢʨʦʪʨʘʚʤʘʪʠʟʘʮʠʝʡ ʚʩʣʝʜʩʪʚʠʝ ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ. ʇʦʵʪʦʤʫ ʧʦʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʘʩʠʤʤʝʪʨʠʷ ʩʢʝʣʝʪʘ, ʪʨʘʚʤʘ, ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʷʚʣʝʥʠʶ ʤʠʦʬʘʩʮʠʘʣʴ-

ʥʦʡ ʪʨʠʛʛʝʨʥʦʡ ʪʦʯʢʠ (ʄʊʊ) [7,16].  

ʈʝʟʫʣʴʪʘʪʳ: 

1. ʕʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟ.  ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ: 

1.ʧʝʨʝʛʨʫʟʢʘ ʦʪʜʝʣʴʥʳʭ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʦʟʥʳʤ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝʤ ʚ 

ʥʝʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʩʣʝʜʩʪʚʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʘʥʦʤʘʣʠʠ ʩʢʝʣʝʪʘ (ʨʘʟʥʘʷ ʜʣʠʥʘ ʥʦʛ, 

ʧʣʦʩʢʦʩʪʦʧʠʝ, ʜʝʬʦʨʤʘʮʠʠ ʪʘʟʘ ʠ ʪ.ʜ.); 

2.ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ð ʜʣʠʪʝʣʴʥʘʷ ʥʝʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʘ ʧʨʠ ʨʘʙʦʪʝ ʟʘ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʚʦʞʜʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ; ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʩʪʝʨʝʦʪʠʧʥʳʝ ʜʚʠʞʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʧʝʨʝʫʪʦʤʣʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʤʳʰʮ; 

3.ʜʣʠʪʝʣʴʥʘʷ ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʤʳʰʮ (ʚʦ ʚʨʝʤʷ ʢʨʝʧʢʦʛʦ ʩʥʘ ʠʣʠ ʧʦʩʣʝ ʜʦʣʛʦʛʦ ʥʦʰʝʥʠʷ ʣʦʥʛʝʪ ʧʨʠ 

ʧʝʨʝʣʦʤʘʭ ʠ ʚʳʚʠʭʘʭ); 

4.ʜʣʠʪʝʣʴʥʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʩʜʘʚʣʝʥʠʝ ʨʘʟʥʳʭ ʛʨʫʧʧ ʤʳʰʮ; 

5.ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠʛʨʘʶʪ ʚʨʦʞʜʝʥʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ: ʘʩʩʠʤʝʪʨʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʟʥʦʡ ʜʣʠʥʦʡ ʥʦʛ ʠʣʠ ʚʳʩʦʪʦʡ ʩʝʜʘ-

ʣʠʱʥʳʭ ʙʫʛʨʦʚ, ʣʶʤʙʘʣʠʟʘʮʠʷ ʠʣʠ ʩʘʢʨʘʣʠʟʘʮʠʷ ʧʦʟʚʦʥʢʦʚ, ʩʧʦʥʜʠʣʦʣʠʟ, ʛʠʧʝʨʤʦʙʠʣʥɹʦʩʪʴ ʩʫʩʪʘʚʦʚ, 

ʧʣʦʩʢʦʩʪʦʧʠʝ ʠ ʜʨ. ɺʦʟʥʠʢʥʦʚʝʥʠʶ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʪʨʦʝ ʨʘʩʪʷʞʝ-

ʥʠʝ ʤʳʰʮ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʠʟʙʳʪʦʯʥʘʷ ʤʳʰʝʯʥʘʷ ʥʘʛʨʫʟʢʘ, ʧʦʚʪʦʨʥʘʷ 

ʪʨʘʚʤʘʪʠʟʘʮʠʷ, ʚʦʟʜʝʡʩʪʚʠʝ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʦʡ ʠʣʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ [2]. 

ʀʟʤʝʥʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʪʝʨʝʦʪʠʧʘ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʘʪʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʤʧʴʶʪʝʨ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ. ʅʝʧʨʘʚʠʣʴʥʘʷ ʧʦʟʘ ʧʨʠ 

ʧʠʩʴʤʝ, ʯʪʝʥʠʠ, ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʫʜʦʙʥʦʡ ʤʝʙʝʣʠ ʠ ʥʝʫʤʝʥʠʝ ʨʘʩʩʣʘʙʣʷʪʴ ʤʳʰ-

ʮʳ ʧʨʠʚʦʜʷʪ ʢ ʧʝʨʝʛʨʫʟʢʝ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʤʳʰʮ ʠ ʘʢʪʠʚʠʨʫʶʪ ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ. ɺʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴ-

ʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʥʝʫʜʦʙʥʦʡ ʧʦʟʝ ʬʦʨʤʠʨʫʝʪʩʷ ʤʠʦʬʘʩʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʤʳʰʮ ʛʦʣʦʚʳ, ʰʝʠ, 

ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ [13]. 

ɼʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʷʤʘʷ ʪʨʘʚʤʘ, ʨʝʟʢʘʷ ʧʝ-

ʨʝʛʨʫʟʢʘ ʠʣʠ ʭʨʦʥʠʯʝʩʢʘʷ ʤʠʢʨʦʪʨʘʚʤʘʪʠʟʘʮʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʳʚ ʠ/ʠʣʠ ʥʝʢʨʦʟ ʦʪʜʝʣʴʥʳʭ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ. ɺ ʤʦʣʦʜʦʩʪʠ ʠ ʚ ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʩʘʤʦʨʝʛʫ-

ʣʷʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʩʪʨʫʢʪʫʨʫ ʧʝʨʠʘʨʪʠʢʫʣʷʨʥʳʭ ʪʢʘʥʝʡ ʠ ʬʫʥʢʮʠʶ ʧʦʚʨʝʞ-

ʜʝʥʥʦʛʦ ʦʨʛʘʥʘ. ʋ ʣʠʮ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʩʢʣʝʨʦʟʠʨʦʚʘʥʠʝ ʪʢʘʥʝʡ ʚ ʦʯʘʛʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʳʤ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʚ ʤʳʰʮʘʭ ʠ ʩʫʭʦʞʠʣʠʷʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʚʠʞʝʥʠʝ ʚ ʢʦ-

ʥʝʯʥʦʩʪʷʭ ʠ ʧʦʟʚʦʥʦʯʥʠʢʝ [22]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʫʩʢʦʚʳʤ ʟʚʝʥʦʤ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʘʷ 

ʠʟʦʤʝʪʨʠʯʝʩʢʘʷ (ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʝ ʜʣʠʥʳ) ʨʘʙʦʪʘ ʤʳʰʮʳ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʩʪʘʪʦʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʤʳʰʮʳ ʟʘ ʩʯʝʪ ʨʘʩʪʷʞʝʥʠʷ ʙʦʣʝʝ ʩʣʘʙʳʭ ʚʦʣʦʢʦʥ ʩʠʣʴʥʳʤʠ. ʂʦ-

ʨʦʪʢʘʷ ʧʘʫʟʘ ʤʝʞʜʫ ʩʦʢʨʘʱʝʥʠʷʤʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʤʳʰʮʝ ʧʨʠʦʙʨʝʩʪʠ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʂ ʵʪʦʤʫ, ʧʨʠ-

ʩʦʝʜʠʥʷʶʪʩʷ ʠ ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ: ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʣʠʪʥʳʝ, ʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʚ ʪʢʘʥʷʭ.  ɺʳʷʚʣʝʥʳ ʣʦʢʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʟʦʥʝ ʣʦʢʘʣʠʟʘʮʠʠ ʙʦʣʝʟʥʝʥʥʳʭ 

ʤʳʰʝʯʥʳʭ ʫʧʣʦʪʥʝʥʠʡ ʩʦ ʩʥʠʞʝʥʠʝʤ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ ʜʦ 0,0046 ʩʤ3 /ʤʠʥ. ʀʟʤʝʥʝʥʠʝ ʘʨ-

ʭʠʪʝʢʪʦʥʠʢʠ ʤʳʰʮʳ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʠʩʢʘʞʝʥʠʶ 18-ʡ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʦʡ ʠʤʧʫʣʴʩʘʮʠʠ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʛʤʝʥʪʘʨʥʳʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʫʥʢʮʠʶ 

ʜʚʠʞʝʥʠʷ, ʩʥʠʞʘʶʪʩʷ ʪʦʨʤʦʟʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʤʳʰʝʯʥʦʛʦ 

ʧʫʯʢʘ [29]. 

ɿʥʘʯʝʥʠʝ ʚ ʧʘʪʦʛʝʥʝʟʝ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠʤʝʝʪ ʚʠʩʮʝʨʘʣʴʥʘʷ ʠʤʧʫʣʴʩʘʮʠʷ ʦʪ 

ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʫʩʪʘʚʦʚ. ʇʨʠ ʧʘʪʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʥʠʤ ʤʳʰʮʘ ʨʝʘ-

ʛʠʨʫʝʪ ʩʥʠʞʝʥʠʝʤ ʩʪʨʝʡʯ-ʨʝʬʣʝʢʩʘ ʠ ʚʦʟʥʠʢʘʝʪ ʨʝʘʢʮʠʷ ʤʳʰʝʯʥʦʡ ʛʠʧʦʪʦʥʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳ-

ʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʪʦʥʫʩʘ ʚ ʤʳʰʮʝ ʘʥʪʘʛʦʥʠʩʪʝ. ɺʦʟʥʠʢʘʝʪ ʤʳʰʝʯʥʘʷ ʜʠʩʬʫʥʢʮʠʷ. ɼʘʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ 

(ʜʠʩʪʦʥʠʷ) ʧʨʠʚʦʜʠʪ ʢ ʧʘʪʦʙʠʦʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ, ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʚ ʚʠʜʝ ʥʘʨʫʰʝʥʠʷ ʦʩʘʥʢʠ, 

ʠʟʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʛʠʦʥʘʨʥʳʭ ʧʘʪʪʝʨʥʦʚ ʜʚʠʞʝʥʠʷ, ʩʤʝʱʝʥʠʶ ʦʙʱʝʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʦʚ 

ʪʷʞʝʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʶ, ʪ.ʥ. ʦʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘʜʝʥʠʷ [15]. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦ-

ʚʠʷ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʨʘʙʦʪʫ ʛʠʧʦʪʦʥʠʯʥʦʛʦ 

ʘʛʦʥʠʩʪʘ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʛʨʫʟʢʘ ʤʳʰʮ ʨʝʛʠʦʥʘ, ʢʦʤʧʝʥʩʠʨʫʶʱʝʛʦ ʩʤʝʱʝʥʠʝ ʦʙʱʝʛʦ ʮʝʥʪʨʘ 




