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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʄʆʈʌʆ-ɸʅɸʊʆʄʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʕʇʀɼɽʈʄʓ ʃʀʉʊɸ 

ʇɽʈɺʆɻʆ ʀ ɺʊʆʈʆɻʆ ɻʆɼɸ ɾʀɿʅʀ ɼɺʋʍ ɿʀʄʅɽ-ɿɽʃɽʅʓʍ 

ɺʀɼʆɺ ʈʆɼɸ RHODODENDRON L . ɺ ʋʉʃʆɺʀʗʍ ɹʋɻʉʂʆ-

ʇʆʃɽʉʉʂʆɻʆ ʈɽɻʀʆʅɸ 

 

ɹʦʥʜʘʨʴ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʵʢʦʣʦʛʠʠ 

ɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʉ. ʇʫʰʢʠʥʘ, 

 ʛ. ɹʨʝʩʪ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʨʬʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʵʧʠʜʝʨʤʳ ʣʠʩʪʘ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʜʚʫʭ ʟʠʤʥʝ-ʟʝʣʝʥʳʭ 

ʚʠʜʦʚ ʨʦʜʘ Rhododendron L.: R. maximum L. ʠ R. carolinianum Rehd., ʚʳʨʘ-

ʱʝʥʥʳʝ ʠʟ ʩʝʤʷʥ ʨʝʧʨʦʜʫʢʮʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʉʘʜʘ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɹʝʣʘʨʫʩʠ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʦʜʘ 

ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪ-

ʢʦʚ, ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʠʥʪʝʨʴʝʨʦʚ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʘʥʘʪʦʤʠʠ ʣʠʩʪʘ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʢ ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʚʳʷʚʠʪʴ ʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

Annotation. This article discusses the morphological and anatomical aspects 

of leaf epidermis of the first and second year of life two winter-green species of 

the genus Rhododendron L.: R. maximum L. and R. carolinianum Rehd. grown 

under of the Central Botanical Garden of the National Academy of Sciences of 

Belarus. Representatives of the studied genus are promising crops for planting 

gardens, settlements and interiors. Therefore, the study of anatomy leaf fully re-

veals the adaptive features of plants to different environmental conditions and 

identify their adaptation capacity in the new conditions of growth. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Rhododendron L.; R. maximum L.; R. carolinianum 

Rehd.; ʣʠʩʪ; ʵʧʠʜʝʨʤʘ; ʦʩʥʦʚʥʳʝ ʵʧʠʜʝʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ; ʦʙʦʣʦʯʢʘ ʢʣʝʪʦʢ; 

ʢʫʪʠʢʫʣʘ; ʫʩʪʴʠʮʘ; ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ, ʪʠʧ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ; ʟʘʤʳʢʘʶ-

ʱʠʝ ʢʣʝʪʢʠ ʫʩʪʴʠʮ; ʦʢʦʣʦʫʩʪʴʠʯʥʳʝ ʢʣʝʪʢʠ; ʪʨʠʭʦʤʳ; ʞʝʣʝʟʢʠ; ʪʘʥʛʝʥʪʘʣʴ-

ʥʳʡ ʠ ʨʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨʳ; ʩʣʝʧʦʢ ʵʧʠʜʝʨʤʳ. 

Keywords: Rhododendron L.; R. maximum L.; R. carolinianum Rehd.; 

sheet; epidermis; basic epidermal cells; cell envelope; cuticle; stomata; stomatal 

apparatus, the type of stomatal apparatus; closing of stomata cells; okoloustichnye 

cells; trichomes; glands; tpngentalny and radial sizes; cast of the epidermis. 

ʆʟʝʣʝʥʝʥʠʶ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ɹʝʣʘʨʫʩʠ ʫʜʝʣʷʝʪʩʷ ʦʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʩʚʷʟʠ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʧʦ ʫʣʫʯ-

ʰʝʥʠʶ ʵʢʦʣʦʛʠʠ ʠ ʵʩʪʝʪʠʢʠ ʞʠʟʥʠ ʣʶʜʝʡ [2, ʩ. 3]. 
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ɺʚʝʜʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ ʚ ʢʫʣʴʪʫʨʫ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠʭ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʘʚʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦ-

ʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʩʪʝʥʠʷ ʜʣʷ ʢʫʣʴ-

ʪʠʚʠʨʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ [2, ʩ. 4]. 

ɸʥʘʪʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʚʝʨʝʩʢʦʚʳʭ 

(Ericaceae Juss. (DC.)) ʠʟʫʯʘʣʘʩʴ ʨʘʥʝʝ ʚ ʩʚʷʟʠ ʩ ʵʢʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʩʚʦʝʦʙʨʘʟʠʝʤ, ʘ ʪʘʢʞʝ ʩ ʠʭ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [4, ʩ. 106]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʧʠʜʝʨʤʳ ʣʠʩʪʘ ʥʝʢʦʪʦ-

ʨʳʭ ʟʠʤʥʝ-ʟʝʣʝʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Rhododendron L., ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʛʦʜʘ 

ʞʠʟʥʠ. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʚʳʷʚʣʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘ-

ʢʦʚ ʠ ʦʮʝʥʢʘ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Rhododendron L.: 

R. maximum L. ʠ R. carolinianum Rehd., ʚʳʨʘʱʝʥʥʳʝ ʠʟ ʩʝʤʷʥ ʨʝʧʨʦʜʫʢʮʠʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʉʘʜʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɹʝʣʘʨʫʩʠ. 

ʇʦʧʝʨʝʯʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʩʨʝʟʳ ʛʦʪʦʚʠʣʠ ʥʘ ʩʘʥʥʦʤ ʤʠʢʨʦʪʦʤʝ ʩ ʟʘ-

ʤʦʨʘʞʠʚʘʶʱʠʤ ʩʪʦʣʠʢʦʤ. ʉʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʦʛʣʘʩʥʦ ʦʙ-

ʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʚ ʘʥʘʪʦʤʠʠ ʨʘʩʪʝʥʠʡ [3, ʩ. 17ï19]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʠʩʪʘ ʵʧʠʜʝʨʤʫ ʩʥʠʤʘʣʠ ʧʨʠ 

ʧʦʤʦʱʠ ʣʝʟʚʠʷ ʙʝʟʦʧʘʩʥʦʡ ʙʨʠʪʚʳ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʦʪʧʝʯʘʪʢʦʚ 

ʵʧʠʜʝʨʤʳ ʧʦ ɼʞ.ʅ. ʠ ʅ.ɸ. ɸʥʝʣʠ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʠʩʪʘ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʠʩʪʴʷ ʜʘʥʥʳʭ ʚʠʜʦʚ ʜʦʨʟʠʚʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ ʠ ʠʤʝʶʪ ʩʣʝʜʫ-

ʶʱʠʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʩʪʨʦʝʥʠʠ ʵʧʠʜʝʨʤʳ:  

ɺʠʜ R. maximum L. ï ʣʠʩʪ ʧʝʨʚʦʛʦ ʛʦʜʘ: ʚʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ ʜʚʫʩʣʦʡʥʳʡ, 

ʧʦʢʨʳʪ ʩʣʦʝʤ ʢʫʪʠʢʫʣʳ. ʈʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʫʪʠʢʫʣʳ 7,48 Ñ 0,09 ʤʢʤ. 

ʆʩʥʦʚʥʳʝ ʢʣʝʪʢʠ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʚʳʪʷʥʫʪʳ ʚ ʪʘʥʛʝʥʪʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʠʤʝʶʪ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ. ʊʘʥʛʝʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʩʥʦʚʥʳʭ 

ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 27,32 Ñ 0,46 ʤʢʤ (1-ʳʡ ʩʣʦʡ), 47,8 Ñ 0,49 ʤʢʤ (2-ʡ ʩʣʦʡ). 

ʈʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 22,6 Ñ 0,49 ʤʢʤ (1-ʳʡ ʩʣʦʡ), 27,6 Ñ 

0,48 ʤʢʤ (2-ʡ ʩʣʦʡ). ʋʩʪʴʠʮ ʥʝʪ. ʊʨʠʭʦʤʳ ʦʪʩʫʪʩʪʚʫʶʪ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 ï ʊʦʧʦʛʨʘʬʠʷ ʪʢʘʥʝʡ ʣʠʩʪʘ R. maximum L. (ʧʝʨʚʦʛʦ ʛʦʜʘ) 

ʅʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ ʦʜʥʦʩʣʦʡʥʳʡ, ʥʦ 2ï3 ʩʣʦʷ ʚ ʦʙʣʘʩʪʠ ʧʫʯʢʘ ʚ ʩʘʤʦʡ 

ʥʠʞʥʝʡ ʪʦʯʢʝ. ʂʣʝʪʢʠ ʠʤʝʶʪ ʪʘʢʞʝ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ. ʕʧʠʜʝʨʤʠʩ ʧʦʢʨʳʪ 

ʩʣʦʝʤ ʢʫʪʠʢʫʣʳ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 12,48 Ñ 0,43 ʤʢʤ. 

ʊʘʥʛʝʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 12,52 Ñ 0,38 ʤʢʤ, ʘ 

ʨʘʜʠʘʣʴʥʳʡ ï12,88 Ñ 0,39 ʤʢʤ. ʀʤʝʶʪʩʷ ʚʳʨʦʩʪʳ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ï 

ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ (ʨʠʩʫʥʦʢ 2).  

 
ʈʠʩʫʥʦʢ 2 ï ʅʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ R. maximum L. 

 

ʋʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ï ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ (ʧʦ ɸʥʝʣʠ), ʧʦʛʨʫʞʝʥʥʳʝ (ʨʠ-

ʩʫʥʦʢ 3).  
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ʈʠʩʫʥʦʢ 3 ï ʋʩʪʴʠʯʥʳʡ ʘʧʘʨʘʪ R. maximum L. (ʧʝʨʚʦʛʦ ʛʦʜʘ) 

 

ʃʠʩʪ ʚʪʦʨʦʛʦ ʛʦʜʘ: ʚʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ ʜʚʫʩʣʦʡʥʳʡ, ʧʦʢʨʳʪ ʩʣʦʝʤ 

ʢʫʪʠʢʫʣʳ. ʈʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʫʪʠʢʫʣʳ 7,56 Ñ 0,09 ʤʢʤ. ʆʩʥʦʚʥʳʝ 

ʵʧʠʜʝʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʚʳʪʷʥʫʪʳ ʚ ʪʘʥʛʝʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʊʘʥʛʝʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 52,8 Ñ 0,42 ʤʢʤ (1-ʳʡ 

ʩʣʦʡ), 67,56 Ñ 0,46 ʤʢʤ (2-ʡ ʩʣʦʡ). ʈʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʣʝʪʦʢ 17,56 Ñ 

0,42 ʤʢʤ (1-ʳʡ ʩʣʦʡ), 47,84 Ñ 0,4 ʤʢʤ (2-ʡ ʩʣʦʡ). ʊʨʠʭʦʤʳ ʚ ʪʢʘʥʠ ʥʝ 

ʬʦʨʤʠʨʫʶʪʩʷ (ʨʠʩʫʥʦʢ 4). 

ʅʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ ʦʜʥʦʩʣʦʡʥʳʡ, ʥʦ 2ï3 ʩʣʦʷ ʚ ʦʙʣʘʩʪʠ ʧʫʯʢʘ ʚ ʩʘʤʦʡ 

ʥʠʞʥʝʡ ʪʦʯʢʝ ʣʠʩʪʘ. ʂʣʝʪʢʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ʕʧʠʜʝʨʤʠʩ ʩʥʠʟʫ ʧʦʢʨʳʪ 

ʩʣʦʝʤ ʢʫʪʠʢʫʣʳ, ʨʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ 3,5 Ñ 0,38 ʤʢʤ. ʊʘʥʛʝʥʪʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ 32,52 Ñ 0,42 ʤʢʤ. ʈʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ï 32,96 Ñ 0,4 

ʤʢʤ.  

 
ʈʠʩʫʥʦʢ 4 ï ʊʦʧʦʛʨʘʬʠʷ ʪʢʘʥʝʡ ʣʠʩʪʘ R. maximum L. (ʚʪʦʨʦʡ ʛʦʜ) 
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ʋʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʪʘʢʞʝ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ, ʫʩʪʴʠʮʘ ʧʦʛʨʫʞʸʥʥʳʝ 

(ʨʠʩʫʥʦʢ 5). 

 
ʈʠʩʫʥʦʢ 5 ï ʉʣʝʧʦʢ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ R. maximum L. 

 

ɺʠʜ R. carolinianum Rehd. ï ʣʠʩʪ ʧʝʨʚʦʛʦ ʛʦʜʘ: ʚʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʦʜʥʠʤ ʩʣʦʝʤ ʢʣʝʪʦʢ, ʧʦʧʝʨʝʯʥʠʢ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʦʚʘʣʴʥʦ-ʧʨʷʤʦ-

ʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʩ ʨʘʚʥʦʤʝʨʥʦ-ʫʪʦʣʱʝʥʥʳʤʠ ʥʘʨʫʞʥʳʤʠ ʩʪʝʥʢʘʤʠ. ɺʥʫʪ-

ʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʦʣʦʯʝʢ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʙʝʟ ʚʪʦʨʠʯʥʦʛʦ ʫʪʦʣʱʝʥʠʷ. 

ʊʘʥʛʝʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 23 Ñ 0,39 ʤʢʤ, ʘ ʨʘʜʠ-

ʘʣʴʥʳʡ ʨʘʟʤʝʨ ï 12,64 Ñ 0,41 ʤʢʤ. ʆʙʦʣʦʯʢʠ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʦ-

ʢʨʳʪʳ ʩʧʣʦʰʥʳʤ ʩʣʦʝʤ ʢʫʪʠʢʫʣʳ. ʈʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʫʪʠʢʫʣʳ ʜʦʩʪʠʛʘʝʪ 

5,92 Ñ 0,2 ʤʢʤ. ʊʨʠʭʦʤʳ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʵʧʠʜʝʨʤʠʩʝ ʚ 

ʚʠʜʝ ʧʨʦʩʪʳʭ ʢʨʦʶʱʠʭ ʚʦʣʦʩʢʦʚ.  

ʅʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ ʦʜʥʦʩʣʦʡʥʳʡ. ʂʣʝʪʢʠ ʥʠʞʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʤʝʣʢʠʝ, 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʠʟʚʠʣʠʩʪʦʡ ʬʦʨʤʳ. ʂʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʙʝʟ ʚʪʦʨʠʯʥʦʛʦ ʫʪʦʣ-

ʱʝʥʠʷ, ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʭ ʦʙʦʣʦʯʢʠ ʠʤʝʝʪ ʚʦʣʥʠʩʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʊʦʣʱʠʥʘ ʚʥʝʰʥʠʭ ʩʪʝʥʦʢ ʩʦʩʪʘʚʣʷʝʪ 4 Ñ 0,17 ʤʢʤ. ʊʘʥʛʝʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ 22,44 Ñ 0,4 ʤʢʤ, ʘ ʨʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ï 17,88 Ñ 0,4 ʤʢʤ. 

ʂʫʪʠʢʫʣʘ ʪʦʣʱʝ, ʯʝʤ ʥʘ ʚʝʨʭʥʝʤ ʵʧʠʜʝʨʤʠʩʝ, ʝʝ ʨʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ 7,44 Ñ 

0,37 ʤʢʤ. 

ʋʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʜʠʩʝʢʪʥʦʛʦ ʪʠʧʘ ʩ ʭʦʨʦʰʦ ʚʠʜʠʤʦʡ ʫʩʪʴʠʯʥʦʡ ʱʝ-

ʣʴʶ, ʘ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʠ ʘʥʦʤʦʮʪʠʪʥʳʡ ʪʠʧ ï ʟʘʤʳʢʘʶʱʠʝ ʢʣʝʪʢʠ ʫʩʪʴʠʮ 

ʦʢʨʫʞʝʥʳ ʢʣʝʪʢʘʤʠ, ʥʝ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʦʪ ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʳ. ʆʩʥʦʚʥʳʝ 

ʵʧʠʜʝʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʢʨʠʚʦʩʪʝʥʦʯʥʳʝ ʠʣʠ ʠʟʤʷʪʦʩʪʝʥʦʯʥʳʝ (ʧʦ ɸʥʝʣʠ) 

(ʨʠʩʫʥʦʢ 6).  
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ʈʠʩʫʥʦʢ 6 ï ʉʣʝʧʦʢ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ R. carolinianum Rehd. 

 

ʋʩʪʴʠʮʘ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʩ ʙʦʙʦʚʠʜʥʳʤʠ ʟʘʤʳʢʘʶʱʠʤʠʩʷ ʢʣʝʪʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʨʦʚʥʝ ʦʩʥʦʚʥʦʡ ʵʧʠʜʝʨʤʳ ʜʠʬʬʫʟʥʦ, ʥʝʨʘʚʥʦ-

ʤʝʨʥʦ. ʂʦʣʠʯʝʩʪʚʦ ʫʩʪʴʠʮ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʩʪʦʤ ʚʪʦʨʦʛʦ ʛʦʜʘ. 

ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʚʤʝʩʪʠʣʠʱʘ. ʂʦʣʠʯʝʩʪʚʦ ʫʩʪʴʠʮ ʠ ʚʤʝʩʪʠʣʠʱ ʚʘʨʴʠʨʫʝʪ: ʥʘ 

1 ʤʤ2 ʧʨʠʭʦʜʠʪʩʷ ʦʪ 26ï36 ʚʤʝʩʪʠʣʠʱ ʠ 120ï210 ʫʩʪʴʠʮ. ɺʤʝʩʪʠʣʠʱʘ ʤʝʥʴ-

ʰʠʭ ʨʘʟʤʝʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʳʤ ʛʦʜʦʤ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʝʥʴʰʝ ʚ 2 

ʨʘʟʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʴʠʮ ʫ ʣʠʩʪʘ ʚʪʦʨʦʛʦ ʛʦʜʘ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ (ʨʠʩʫʥʦʢ 

6)  

ʃʠʩʪ ʚʪʦʨʦʛʦ ʛʦʜʘ: ʚʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʠʤ ʩʣʦʝʤ ʢʣʝ-

ʪʦʢ. ʌʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʠʤʝʝʪ ʦʚʘʣʴʥʦ-ʧʨʷʤʦ-

ʫʛʦʣʴʥʘʷ. ʉʪʝʥʢʠ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʨʘʚʥʦʤʝʨʥʦ-ʫʪʦʣʱʝʥʥʳʝ. ɺʥʫʪʨʝʥʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʦʣʦʯʝʢ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʙʝʟ ʫʪʦʣʱʝʥʠʷ (ʨʠʩʫʥʦʢ 7). ʊʘʥʛʝʥ-

ʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 42,6 Ñ 0,36 ʤʢʤ, ʘ ʨʘʜʠʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ï 17,84 Ñ 0,9 ʤʢʤ. 

ʆʙʦʣʦʯʢʠ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʦʢʨʳʪʳ ʩʧʣʦʰʥʳʤ ʩʣʦʝʤ ʢʫʪʠʢʫʣʳ. 

ʈʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʫʪʠʢʫʣʳ 11,08 Ñ 0,17 ʤʢʤ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʨʠʭʦʤ ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʵʧʠʜʝʨʤʠʩʝ ʚ 

ʚʠʜʝ ʧʨʦʩʪʳʭ ʢʨʦʶʱʠʭ ʚʦʣʦʩʢʦʚ.  
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ʈʠʩʫʥʦʢ 7 

ʊʦʧʦʛʨʘʬʠʷ ʪʢʘʥʝʡ ʣʠʩʪʘ R. carolinianum Rehd. (ʚʪʦʨʦʛʦ ʛʦʜʘ) 

 

ʅʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ ʦʜʥʦʩʣʦʡʥʳʡ. ɽʛʦ ʢʣʝʪʢʠ ʠʤʝʶʪ ʥʝʧʨʘʚʠʣʴʥʫʶ 

ʤʥʦʛʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʦʣʦʯʝʢ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ 

ʠʤʝʝʪ ʚʦʣʥʠʩʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʊʦʣʱʠʥʘ ʚʥʝʰʥʠʭ ʩʪʝʥʦʢ 8,92 Ñ 0,16 ʤʢʤ. 

ʊʘʥʛʝʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʨʘʚʝʥ 27,64 Ñ 0,38 ʤʢʤ, ʘ ʨʘʜʠʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ï 12,88 Ñ 0,36 ʤʢʤ. 

ʂʫʪʠʢʫʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʩʧʣʦʰʥʳʤ ʩʣʦʝʤ, ʨʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʫʪʠʢʫ-

ʣʷʨʥʦʛʦ ʩʣʦʷ 6,52 Ñ 0,25 ʤʢʤ. 

ʋʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ ï ʟʘʤʳʢʘʶʱʠʝ ʢʣʝʪʢʠ ʫʩʪʴʠʮ 

ʦʢʨʫʞʝʥʳ ʢʣʝʪʢʘʤʠ, ʥʝ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʦʪ ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʳ. ʆʩʥʦʚʥʳʝ 

ʵʧʠʜʝʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʢʨʠʚʦʩʪʝʥʦʯʥʦʛʦ ʠʣʠ ʠʟʤʷʪʦʩʪʝʥʦʯʥʦʛʦ ʪʠʧʘ (ʧʦ 

ɸʥʝʣʠ). ʋʩʪʴʠʮʘ ʦʜʠʥʘʢʦʚʳʭ ʨʘʟʤʝʨʦʚ, ʟʘʤʳʢʘʶʱʠʝ ʢʣʝʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘ ʫʨʦʚʥʝ ʦʩʥʦʚʥʦʡ ʵʧʠʜʝʨʤʳ ʜʠʬʬʫʟʥʦ, ʥʝʨʘʚʥʦʤʝʨʥʦ. ʋʩʪʴʠʯʥʘʷ ʱʝʣʴ 

ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʘʷ (ʨʠʩʫʥʦʢ 8). ʂʦʣʠʯʝʩʪʚʦ ʫʩʪʴʠʮ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʝʨʚʳʤ ʛʦʜʦʤ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʚʤʝʩʪʠʣʠʱ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʥʠ ʥʘʣʝʛʘʶʪ ʜʨʫʛ 

ʥʘ ʜʨʫʛʘ ʠ ʧʝʨʝʢʨʳʚʘʶʪ ʫʩʪʴʠʯʥʫʶ ʱʝʣʴ. ʂʦʣʠʯʝʩʪʚʦ ʫʩʪʴʠʮ ʠ ʚʤʝʩʪʠʣʠʱ 

ʚʘʨʴʠʨʫʝʪ: ʥʘ 1 ʤʤ2 ʧʨʠʭʦʜʠʪʩʷ ʦʪ 40ï52 ʚʤʝʩʪʠʣʠʱ ʠ 58ï86 ʫʩʪʴʠʮ. ɺʤʝ-

ʩʪʠʣʠʱʘ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ: ʝʩʪʴ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ ʩʨʝʜʥʠʝ; 

ʩ ʚʳʪʷʥʫʪʳʤʠ ʠ ʙʦʣʝʝ ʦʢʨʫʛʣʳʤʠ ʢʣʝʪʢʘʤʠ (ʨʠʩʫʥʦʢ 8). 
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ʈʠʩʫʥʦʢ 8  

ʉʣʝʧʦʢ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ R. carolinianum Rehd. (ʚʪʦʨʦʛʦ ʛʦʜʘ) 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ɸʥʝʣʠ, ɼʞ. ʅ. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʵʧʠ-
ʜʝʨʤʳ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ / ɼʞ. ʅ. ɸʥʝʣʠ, ʅ. ɸ. ɸʥʝʣʠ // ʉʦʦʙʱʝ-

ʥʠʷ ɸʅ ɻʨʫʟ. ʉʉʈ. ʊ. 122. ï 1986. ï ˉ 3. ï ʉ. 589ï592. 

2 ɻʨʦʟʜʦʚʘ, ʅ. ɹ. ɼʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ ʠ ʣʠʘʥʳ : ʩʧʨʘʚʦʯʥʦʝ ʧʦʩʦʙʠʝ / 

ʅ. ɹ. ɻʨʦʟʜʦʚʘ, ɺ. ʀ. ʅʝʢʨʘʩʦʚ, ɼ. ɸ. ɻʣʦʙʘ-ʄʠʭʘʡʣʝʥʢʦ. ï ʄ. : ʃʝʩʥ. ʧʨʦʤ-

ʪʴ, 1986. ï 349 ʩ. 

3 ɽʨʝʤʠʥ, ɺ. ʄ. ɺʳʧʫʩʢʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʧʦ 

ʩʪʨʫʢʪʫʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʨʘʩʪʝʥʠʡ / ɺ. ʄ. ɽʨʝʤʠʥ, ʅ. ɺ. 

ʐʢʫʨʘʪʦʚʘ. ī ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ, 2008. ï 32 ʩ. 

4 ʉʳʪʥʠʢ ʂ.ʄ., ʄʫʩʘʪʝʥʢʦ ʃ.ʀ., ɹʦʛʜʘʥʦʚʘ ʊ.ʃ. ʌʠʟʠʦʣʦʛʠʷ ʣʠʩʪʘ. 
ʂʠʝʚ: ʅʘʫʢ. ʜʫʤʢʘ, 1978. ï 392 ʩ. 

 

  



12 

ʄɽɼʀʎʀʅʉʂʀɽ ʀ ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɺʆɿʄʆɾʅʓɽ ʄɽʍɸʅʀɿʄʓ ʉʅʀɾɽʅʀʗ ʄʀʅɽʈɸʃʔʅʆʁ 

ʇʃʆʊʅʆʉʊʀ ʂʆʉʊʅʆʁ ʊʂɸʅʀ ɺ ʋʉʃʆɺʀʗʍ ɸɼɸʇʊɸʎʀʀ ʂ 

ʀʅʊɽʅʉʀɺʅʓʄ ʄʓʐɽʏʅʓʄ ʅɸɻʈʋɿʂɸʄ  

 

ɹʝʣʷʝʚ ʅʠʢʦʣʘʡ ɻʝʦʨʛʠʝʚʠʯ 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʉʪʘʚʨʦʧʦʣʴ 

 ʉʲʝʜʠʥʘ ʇʦʣʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʤʘʛʠʩʪʨ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʉʪʘʚʨʦʧʦʣʴ 

ʊʦʣʩʪʠʢʦʚ ɸʣʝʢʩʝʡ ʅʠʢʦʣʘʝʚʠʯ 

ʩʪʫʜʝʥʪ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʉʪʘʚʨʦʧʦʣʴ 

 

POSSIBLE MECHANISMS TO REDUCE BONE MINERAL DENSITY 

IN THE ADAPTATION TO INTENSE MUSCLE STRAIN  

 

Belyaev Nikolay Georgievich 

Doctor of Biological Sciences, Professor 

North-Caucasian Federal University, Stavropol 

Sedina Polina Aleksandrovna 

master 

North-Caucasian Federal University, Stavropol 

Tolstikov Aleksey Nikolaevich 

student 

North-Caucasian Federal University, Stavropol 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʨʳʩʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʢ ʠʥʪʝʥʩʠʚʥʳʤ ʤʳʰʝʯʥʳʤ ʥʘʛʨʫʟʢʘʤ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ, ʩʥʠʞʝʥʠʝ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʉ-ʢʣʝʪʦʢ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʠ ʦʢʦʣʦʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʘʷ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ 

ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʨʝʥʘʧʨʷʞʝ-

ʥʠʷ. ɻʠʧʝʨʢʘʣʴʮʠʝʤʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʴʙʫʤʠʥʦʚ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʦʪʝʨʝ ʢʘʣʴʮʠʷ ʠ ʩʥʠʞʝʥʠʶ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ. 

Abstract. In an experimental model in rats found that in the process of ad-

aptation to intensive muscular loads registers hypercalcemia, reduction of the se-

cretory activity of the C-cells of thyroid gland and parathyroid glands. The most 

significant hypercalcemia observed in the model of chronic physical stress. Hy-

percalcemia in thecombination with low content of albumin promotes the loss of 

calcium and decrease mineral bone density. 



13 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʠ, ʢʘʣʴʮʠʡ, ʛʦʨʤʦʥʳ, 

ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. 

Keywords: bone mineral density, calcium, hormone, physical activity 

 

ʇʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ 

ʥʘʛʨʫʟʦʢ, ʨʦʩʪ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʢʘʣʘ ʙʦʨʴʙʳ ʥʝʨʝʜʢʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʨʘʟʚʠʪʠʷ ʨʷʜʘ ʥʘʨʫʰʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʬʦʨʤ ʥʘʨʫʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʢʘʢ ʧʨʘʚʠʣʦ ʚ ʪʝʭ 

ʦʨʛʘʥʘʭ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʥʘʠʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ ʚ ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʣʝʪ-

ʥʠʭ ʩʧʦʨʪʠʚʥʳʭ ʪʨʝʥʠʨʦʚʦʢ. ʂʦʩʪʥʘʷ ʪʢʘʥʴ ʘʢʪʠʚʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʘʜʘʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢ ʤʳʰʝʯʥʳʤ ʥʘʛʨʫʟʢʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʘʧʨʷʞʝʥʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʅʘʨʫʰʝʥʠʷ ʚ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʨʦʷʚ-

ʣʷʶʪʩʷ ʚ ʚʦʟʥʠʢʘʶʱʠʭ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʷʭ ʠ ʚʦʟʨʘʩʪʘʶʱʝʡ ʯʘʩʪʦʪʝ ʪʨʘʚʤ. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʦʩʪʘ ʪʨʘʚʤ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘ-

ʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʧʦʨʪʩʤʝʥʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʢʘʢ ʜʝʪʝʨʤʠʥʘʥʪʘ ʝʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ. ʄʝʭʘʥʠʟʤʳ, 

ʟʘʧʫʩʢʘʶʱʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʦʩʪʘʶʪʩʷ ʥʝ ʜʦ 

ʢʦʥʮʘ ʚʳʷʩʥʝʥʥʳʤʠ ʚ ʩʚʷʟʠ ʩ ʙʝʩʩʠʤʧʪʦʤʥʦʩʪʴʶ ʠʭ ʧʨʦʪʝʢʘʥʠʷ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ.  

ʉʥʠʞʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʦʩʥʦʚʥʦʛʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦ-

ʩʪʠ ʢʘʣʴʮʠʷ (ʉʘ), ʚ ʨʝʛʫʣʷʮʠʠ ʢʦʪʦʨʦʛʦ ʫʯʘʩʪʚʫʶʪ ʢʘʢ ʦʩʥʦʚʥʳʝ ʢʘʣʴʮʠʡʨʝ-

ʛʫʣʠʨʫʶʱʠʝ ʛʦʨʤʦʥʳ, ʪʘʢ ʠ ʛʦʨʤʦʥʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʣʦʩʪʥʦʡ ʘʜʘʧʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʠʥʪʝʥʩʠʚʥʳʤ 

ʤʳʰʝʯʥʳʤ ʥʘʛʨʫʟʢʘʤ (ɸʙʨʘʤʦʚʘ ʊ.ʌ ʠ ʩʦʘʚʪ., 2010; ɹʝʣʷʝʚ ʅ.ɻ. ɹʦʣʦʪʦʚʘ 

ɽ.ɻ., 2010; 2012; ʄʝʝʨʩʦʥ ʌ.ɿ. 1986). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʉʘ ʚ 

ʢʨʦʚʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʷʟʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʘʣʴʙʫʤʠʥʘʤʠ, ʥʘʨʫʰʝʥʠʝ ʙʝʣʢʦ-

ʚʦʛʦ ʦʙʤʝʥʘ ʤʦʞʝʪ ʚʥʝʩʪʠ ʩʚʦʶ ʥʝʛʘʪʠʚʥʫʶ ʣʝʧʪʫ ʚ ʜʠʥʘʤʠʢʫ ʤʠʥʝʨʘʣʴ-

ʥʦʛʦ ʦʙʤʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʟʘʥʠʤʘʶʱʠʭʩʷ.  

ʇʨʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʠʥʦʛʜʘ ʷʚʣʷʶʪʩʷ ʥʘʩʪʦʣʴʢʦ ʩʝʨʴʝʟʥʳʤʠ, ʯʪʦ ʚʳʥʫʞʜʘʶʪ ʩʧʦʨʪʩ-

ʤʝʥʘ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʥʠʟʠʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʪʠʪʴ ʪʨʝʥʠʨʦʚʦʯ-

ʥʳʝ ʟʘʥʷʪʠʷ. ʃʝʯʝʥʠʝ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʜʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘ, ʘ ʠʥʦʛʜʘ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʩʧʦʨʪʠʚ-

ʥʦʡ ʢʘʨʴʝʨʳ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʘʙʦʣʠʟʤʘ 

ʉʘ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʢ ʤʳʰʝʯʥʳʤ ʥʘʛʨʫʟʢʘʤ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ 

ʩʦʜʝʨʞʘʥʠʷ ʘʣʴʙʫʤʠʥʦʚ, ʉʘ, ʛʦʨʤʦʥʦʚ, ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʝʛʦ ʤʝʪʘʙʦʣʠʟʤ ʚ ʢʨʦʚʠ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ 

ʠʥʪʝʥʩʠʚʥʳʤ ʤʳʰʝʯʥʳʤ ʥʘʛʨʫʟʢʘʤ.  
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʦ-

ʣʫʯʝʥ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ - ʢʨʳʩʘʭ ʩʘʤʮʘʭ ʣʠʥʠʠ ɺʠʩʪʘʨ 3-ʭ ʤʝʩʷʯ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ ʛʫʤʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʞʠʚʦʪʥʳʤ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʨʘʙʦʪʳ ʪʨʝʥʠʨʦʚʢʘ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʚ ʪʝʯʝʥʠʝ 9-ʠ ʥʝʜʝʣʴ. ʊʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʩʦʩʪʦʷʣ ʠʟ 4-ʭ ʮʠʢʣʦʚ: 1- 4-ʷ 

ʥʝʜʝʣʠ - ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ, 5-6-ʷ ʥʝʜʝʣʠ - ʨʘʟʛʨʫʟʦʯʥʳʡ, 7-8-ʷ ʥʝʜʝʣʠ - 

ʮʠʢʣ ʠʥʪʝʥʩʠʚʥʳʭ ʥʘʛʨʫʟʦʢ, 9-ʷ ï ʘʢʪʠʚʥʳʡ ʦʪʜʳʭ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʝ-

ʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʝʜʙʘʥ ï ʜʚʠʞʫʱʘʷʩʷ ʣʝʥʪʘ. ɺ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʮʝʣʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʪʨʝʥʠʨʦ-

ʚʦʯʥʦʛʦ ʮʠʢʣʘ ʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʨʝ-

ʥʘʧʨʷʞʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ, 11-ʦʢʩʠʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ 

(11-ʆʂʉ) ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʦʙʱʝʛʦ ʉʘ ʤʝʪʦʜʦʤ ʪʠʪʨʦʚʘʥʠʷ, 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʣʴʮʠʪʦʥʠʥʘ (ʂʊ), ʧʘʨʘʪʠʨʝʦʠʜʥʦʛʦ ʛʦʨʤʦʥʘ (ʇʊɻ) ʠ ʪʝʩʪʦ-

ʩʪʝʨʦʥʘ (ʊ) ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʠʤʤʫ-

ʥʦʬʝʨʤʝʥʪʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ çʋʥʠʧʣʘʥ ɸʀʌʈ ï 01è ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ 

ʥʘʙʦʨʦʚ ʬʠʨʤ çɸʜʢʦʨ ɹʠʦè, çɸʤʝʨʂʘʨʜè (ʈʦʩʩʠʷ), çELISAè (ɻʝʨʤʘʥʠʷ). 

ʉʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʚ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ çɸʣʴʙʫʤʠʥ-ʥʦʚʦè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤʠ ʃ.ʄ. ʇʨʘʩʦʣʦʚʘ ʠ ʩʦʘʚʪ.,(1999). ʂʨʦʚʴ ʜʣʷ ʘʥʘʣʠʟʘ ʙʨʘʣʠ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʧʦʢʦʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʮʠʢʣʘ ʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ. ʉʦʩʪʦʷʥʠʝ ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʤʦʜʝʣʠʨʦ-

ʚʘʣʦʩʴ ʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʪʨʝʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ 

ʤʝʪʦʜʠʢʝ (ʊʘʙʣʠʮʘ 1.).  

ʊʘʙʣʠʮʘ 1. 

ʉʭʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʋʩʣʦʚʠʷ ʦʧʳʪʘ 
ɼʥʠ ʥʘʙʣʶʜʝʥʠʡ 

1 5 10 15 20 25 30 

ʇʨʦʜʦʣʞʠʪ. ʙʝʛʘ, ʤʠʥ. 40 90 140 190 240 
ɼʦ  

ʦʪʢʘʟʘ 

ɼʦ  

ʦʪʢʘʟʘ 

ʉʢʦʨʦʩʪʴ ʜʚʠʞ.ʣʝʥʪʳ, ʤ/ʤʠʥ  20 25 30 35 40 30 25 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʣʝʥʪʳ, ʛʨʘ-

ʜʫʩʳ 
10 15 20 25 20 20 20 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Microsoft Excel 2010. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠ t-ʢʨʠʪʝʨʠʡ ʉʪʴʶ-

ʜʝʥʪʘ, ʜʦʩʪʦʚʝʨʥʦʡ ʩʯʠʪʘʣʠ ʨʘʟʥʠʮʫ ʧʨʠ ʈ<0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʉʘ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʩʷ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ ʚʳʧʦʣʥʷʝʤʳʭ ʥʘʛʨʫʟʦʢ. ʊʘʢ, ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʪʨʝʥʠʨʦʚʢʠ, 

ʢʦʛʜʘ ʥʘʛʨʫʟʢʠ ʙʳʣʠ ʥʝʙʦʣʴʰʠʝ ʧʦ ʦʙʲʝʤʫ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʘ ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʥʝʜʦʩʪʦʚʝʨʥʳ (ʊʘʙʣʠʮʘ 2.). ɺ ʧʝʨʠʦʜ ʫʚʝʣʠʯʝʥʠʷ 
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ʦʙʲʝʤʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ 6, 7 ʠ 8 ʥʝʜʝʣʠ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ 

ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ.  

ʊʘʙʣʠʮʘ 2. 

ɼʠʥʘʤʠʢʘ ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ, ʢʘʣʴʮʠʡʨʝʛʫʣʠʨʫʶʱʠʭ ʛʦʨʤʦʥʦʚ ʠ ʘʣʴʙʫ-

ʤʠʥʦʚ ʚ ʧʨʦʮʝʩʩʝ 9 ʥʝʜʝʣʴ ʪʨʝʥʠʨʦʚʦʢ 

ʅʝ-

ʜʝʣʠ 

ʪʨʝʥʠ-

ʨʦʚʦʢ 

ʀʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʉʘ, 

ʤʤʦʣʴ/ʣ 

ʂʊ, 

ʧʛ/ʤʣ 

ʇʊɻ, 

ʧʤʦʣʴ/ʣ 

ʊʝʩʪʦʩʪʝ-

ʨʦʥ, 

ʥʤʦʣʴ/ʣ 

ɸʣʴʙʫ-

ʤʠʥʳ, 

ʛ/ʣ 

I 2,13Ñ0,06 8,04Ñ0,67 1,82Ñ0,04 10,24Ñ0,34 28,1Ñ1,17 

2 

ʈ 

2,09Ñ0,05 

Ó0,1 

9,12Ñ0,45 

Ó0,1 

1,76Ñ0,08 

Ó0,1 

12,30Ñ0,42 

Ò0,001 

27,2Ñ0,87 

Ó0,1 

4 

ʈ 

2,15Ñ0,03 

Ó0,1 

5,67Ñ0,64 

Ò0,001 

1,65Ñ0,05 

Ò0,001 

12,67Ñ0,63 

Ò0,001 

28,4Ñ1,41 

Ó0,1 

6 

ʈ 

2,62Ñ0,06 

Ò0,001 

5,03Ñ0,42 

Ò0,001 

1,48Ñ0,06 

Ò0,001 

9,97Ñ0,21 

Ó0,1 

30,7Ñ0,92 

Ò0,001 

8 

ʈ 

2,84Ñ0,05 

Ò0,001 

4,21Ñ0,65 

Ò0,001 

1,56Ñ0,04 

Ò0,001 

8,24Ñ1,02 

Ó0,1 

31,8Ñ0,95 

Ò0,05 

9 

ʈ 

2,21Ñ0,04 

Ó0,1 

6,45Ñ0,82 

Ò0,001 

1,51Ñ0,03 

Ò0,001 

24,26Ñ0,72 

Ò0,001 

25,3Ñ2,24 

Ó0,1 

ʇʨʠʤʝʯʘʥʠʝ: I ï ʜʘʥʥʳʝ ʥʘ ʥʘʯʘʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; n ï ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʨʘʚʥʦ 7; ʈ ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʥʘ ʥʘʯʘʣʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ. 

 

ɻʠʧʝʨʢʘʣʴʮʠʝʤʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʠ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʦ-

ʥʠʯʝʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʝʨʠʦʜ 15 - 20 ʜʥʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʉʘ ʚ ʢʨʦʚʠ ʧʦʚʳʩʠʣʘʩʴ ʜʦ 2,97Ñ0,08 

ʤʤʦʣʴ/ʣ. ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʦʪʤʝʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʤʝʦʩʪʘ-

ʪʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ɺ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʦ-

ʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 11-ʆʂʉ, ʛʣʶʢʦʟʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ. 

ʄʦʞʥʦ ʜʘʞʝ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ çʩʧʦʨʪʠʚʥʦʡ ʬʦʨʤʳè. ʇʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫ-

ʶʱʠʤ ʫʭʫʜʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝ 

ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ, ʧʘʜʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʘʥʝʤʠʷ, ʥʦ ʠ ʢʘ-

ʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʦʚ ʠ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʉʘ ʚ 

ʢʨʦʚʠ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʳʭ ʤʳʰʝʯʥʳʭ ʥʘʛʨʫ-

ʟʦʢ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʳʤ ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʜʣʷ ʉ-ʢʣʝʪʦʢ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʥʝ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʦʡ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʦʢʦʣʦʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ. ʋʨʦʚʝʥʴ ʂʊ ʧʨʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʤʳʰʝʯʥʳʭ 

ʥʘʛʨʫʟʦʢ ʦʩʪʘʝʪʩʷ ʥʠʟʢʠʤ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʨʘʙʘʪʳʚʘʶʪ ʤʝʭʘʥʠʟʤʳ ʫʩʪʨʘʥʝʥʠʷ ʩʠʩʪʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʨʘʙʦ-
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ʪʘʶʱʠʭ ʩʪʨʫʢʪʫʨ. ʉʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʇʊɻ. ʉʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʘʶʪʩʷ ʠʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʫʨʦʚʥʷ ʉʘ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦ-

ʤʠʤʦ ʂʊ ʠ ʇʊɻ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʉʘ ʚ ʢʨʦʚʠ ʦʢʘʟʳʚʘʶʪ ʠ ʜʨʫʛʠʝ ʛʦʨ-

ʤʦʥʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʢʘʣʴʮʠʷ ʧʨʠ ʤʳʰʝʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʛʦʨʤʦʥʳ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʪʝʩʪʦʩʪʝ-

ʨʦʥ. ɺʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʥʘ ʢʘʣʴʮʠʝʚʳʡ ʦʙʤʝʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʦʧʦʩʨʝʜʦ-

ʚʘʥʥʦ (ʅ.ɻ. ɹʝʣʷʝʚ ɽ.ɻ., ɹʦʣʦʪʦʚʘ 2012), ʪʘʢ ʠ ʧʫʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʆʩʥʦʚʥʳʤ ʜʝʧʦ ʉʘ ʚ ʦʨ-

ʛʘʥʠʟʤʝ ʷʚʣʷʝʪʩʷ ʢʦʩʪʥʘʷ ʪʢʘʥʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʠʪʝʣʴʥʘʷ ʛʠʧʝʨʢʘʣʴʮʠʝ-

ʤʠʷ ʩʚʷʟʘʥʘ ʩ ʤʦʙʠʣʠʟʘʮʠʝʡ ʝʛʦ ʠʟ ʢʦʩʪʠ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠ-

ʞʝʥʠʶ ʝʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ. ʇʦʪʝʨʷ ʢʘʣʴʮʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ ʠ ʦʨʛʘ-

ʥʠʟʤʦʤ ʚ ʮʝʣʦʤ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʥʠʟʢʦʤ ʩʦʜʝʨ-

ʞʘʥʠʠ ʘʣʴʙʫʤʠʥʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʢ ʦʙʱʝʛʦ ʙʝʣʢʘ 

ʢʨʦʚʠ ʪʘʢ ʠ ʘʣʴʙʫʤʠʥʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʚ ʢʨʦʚʠ ʞʠ-

ʚʦʪʥʳʭ ʩ 24,26Ñ0,72 ʛ/ʣ ʥʘ ʥʘʯʘʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʥʠʟʠʣʦʩʴ ʜʦ 15,8Ñ1,34 ʛ/ʣ 

ʯʝʨʝʟ 15 ʜʥʝʡ ʠ ʜʦ 11,5Ñ1,60 ʛ/ʣ ʯʝʨʝʟ 20 ʜʥʝʡ, ʧʨʦʜʦʣʞʘʷ ʩʥʠʞʘʪʴʩʷ ʠ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʜʥʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʜʣʷ ʞʠʚʦʪʥʳʭ ʤʳʰʝʯʥʳʭ ʥʘʛʨʫ-

ʟʦʢ.  

ɺ ʦʨʛʘʥʠʟʤʝ ʩʧʦʨʪʩʤʝʥʘ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ 

ʧʨʦʪʝʢʘʪʴ, ʢʦʛʜʘ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʥʘʛʨʫʟʢʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʙʣʠʟʢʠʭ 

ʢ ʧʨʝʜʝʣʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʚ ʩʧʦʨʪʠʚʥʫʶ ʬʦʨʤʫ ʠʣʠ ʧʨʠ ʩʪʨʝʤʣʝʥʠʠ ʘʪʣʝʪʘ ʢ ʜʣʠ-

ʪʝʣʴʥʦʤʫ ʝʝ ʩʦʭʨʘʥʝʥʠʶ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʜʣʠ-

ʪʝʣʴʥʘʷ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʦʚ ʢʨʦʚʠ, 

ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʘʣʴʙʫʤʠʥʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʤʠʥʝʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ʪʨʘʚʤʘʪʠʟʤʫ.  
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ʆʈɻɸʅʀɿɸʎʀʗ ʄɽɼʀʎʀʅʉʂʆʁ ʇʆʄʆʑʀ ʅɸʉɽʃɽʅʀʖ 
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ʂʘʨʧʳʯʝʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʚʨʘʯʘ  

ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʝ 

ɻɹʋɿ "ʂʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ", ʛ. ʊʚʝʨʴ 

 

ɸʥʥʦʪʘʮʠʷ 

 ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝ-

ʥʠʶ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʜʦ-

ʨʦʚʴʷ.  

Annotation 

 An evaluation system of medical assistance to the population of the Tver 

area for the development of complex medico-prophylactic measures aimed at 

maintaining and improving health. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʥʘʩʝʣʝʥʠʶ ʊʚʝʨʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ, ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

Keywords: medical assistance to the population of the Tver region, multi-

level health organization. 

 

ʅʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʨʝʛʠʦʥʦʚ ʩ 

ʩʘʤʦʡ ʩʪʘʨʦʡ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ: ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʘʩʝʣʝʥʠʷ - 41,8 ʛʦʜʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʣʴʩʢʦʛʦ - 43,6 ʛʦʜʘ [1]. ʇʨʦʙʣʝʤʘ ʧʦʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʘʢʪʫʘʣʴʥʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʦ ʠ ʜʣʷ ʮʝ-

ʣʦʛʦ ʨʷʜʘ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. ʉʨʝʜʠ ʥʠʭ ʛʦʨʦʜʘ ʦʙʣʘʩʪʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ - 

ɺʳʰʥʠʡ ɺʦʣʦʯʝʢ ʠ ʅʝʣʠʜʦʚʦ; ʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ ð ʂʫʚʰʠʥʦʚʦ, ɿʘʧʘʜʥʘʷ 

ɼʚʠʥʘ, ɾʘʨʢʦʚʩʢʠʡ, ʇʝʥʦ ʠ ʌʠʨʦʚʦ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʅʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʤʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘʢʣʘʜʳʚʘʶʪ ʦʪʧʝʯʘʪʦʢ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʛʠʦʥʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʩʫʨʩʦʚ. ʆʩʦ-

ʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʵʪʦ ʜʣʷ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 326 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʨʝʛʠʦ-

ʥʘʣʴʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʙʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ ʠ ʜʦʣʞʥʘ ʘʜʝʢʚʘʪʥʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʦʚʘʪʴ ʩ ʦʙʱʠʤ ʤʝʭʘʥʠʟʤʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ- ʢɻʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʘʟʜʝʣʷʷ ʩ ʥʠʤ ʦʙʱʠʝ ʮʝʣʠ, ʧʨʠ-

ʦʨʠʪʝʪʳ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ.  
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ʎʝʥʪʨʘʣʴʥʳʤ ʦʨʛʘʥʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ 

ʊʚʝʨʩʢʦʤ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʊʚʝʨʩʢʦʡ ʦʙʣʘ-

ʩʪʠ, ʚ ʧʦʜʯʠʥʝʥʠʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʙʶʜʞʝʪʥʳʝ, ʢʘʟʝʥʥʳʝ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʛ.ʊʚʝʨʴ ʠ ʦʙʣʘʩʪʠ [2]. 

ʄʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʥʘʩʝʣʝʥʠʶ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʳʚʘʝʪʩʷ ʚ 74 

ʙʦʣʴʥʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, 12 ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, 

6 ʜʠʩʧʘʥʩʝʨʘʭ, 11 ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ. ʇʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦïʩʘ-

ʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ ʦʢʘʟʳʚʘʝʪʩʷ ʚ 253 ʦʬʠʩʘʭ ʦʙʱʝʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʚ 

567 ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʘʭ [3]. ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʩʠʩʪʝʤʘ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʨʝʪʝʨʧʝʣʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦ-

ʤʦʱʠ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʝʭʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘ-

ʶʱʫʶ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʣʘʩʪʥʦʛʦ, ʤʝʞʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʠ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ.  

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʩʝʣʝʥʠʝ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʝʨʚʠʯ-

ʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʚʠʯʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʴʶ.  

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ (ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʳʡ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʢʘʟʘʥʠʷ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ - ʜʣʷ ʦʢʘʟʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦ-

ʤʦʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ. 

ʇʝʨʚʠʯʥʫʶ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʫʶ ʧʦʤʦʱʴ ʥʘʩʝʣʝʥʠʶ ʦʢʘʟʳʚʘʶʪ 12 ʘʤ-

ʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, 35 ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʥʳʭ ʙʦʣʴ-

ʥʠʮ, 2 ʛʦʨʦʜʩʢʠʝ ʙʦʣʴʥʠʮʳ, 3 ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʝ ʯʘʩʪʠ, 3 ʩʪʘʥʮʠʠ ʩʢʦʨʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 2 ʦʪʜʝʣʝʥʯʝʩʢʠʝ ʙʦʣʴʥʠʮʳ, 1 ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ.  

ʎʝʥʪʨʦʤ ʩʝʣʴʩʢʦʛʦ ʚʨʘʯʝʙʥʦʛʦ ʫʯʘʩʪʢʘ ʷʚʣʷʝʪʩʷ ʦʙʱʝʚʨʘʯʝʙʥʘʷ ʧʨʘʢ-

ʪʠʢʘ. ʉʝʪʴ ʦʙʱʝʚʨʘʯʝʙʥʳʭ ʧʨʘʢʪʠʢ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʧʨʠʟʚʘʥʘ ʟʘʤʝʥʠʪʴ ʩʝʪʴ 

ʩʝʣʴʩʢʠʭ ʚʨʘʯʝʙʥʳʭ ʘʤʙʫʣʘʪʦʨʠʡ ʠ ʫʯʘʩʪʢʦʚʳʭ ʙʦʣʴʥʠʮ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʦʙʱʝʚʨʘʯʝʙʥʦʡ (ʩʝʤʝʡʥʦʡ) ʧʨʘʢʪʠʢʠ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʥʝ ʪʦʣʴʢʦ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʚʨʘʯʠ, 

ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʩʪʨʳ), ʥʦ ʠ ʧʦʤʝʱʝʥʠʡ ʧʦʜ ʦʬʠʩ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʭ ʦʩʥʘ-

ʱʝʥʠʝʤ ʤʝʜʠʮʠʥʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʢʦʤʧʴʶʪʝʨʦʤ, ʩʘʥʠʪʘʨʥʳʤ ʪʨʘʥʩ-

ʧʦʨʪʦʤ ʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʴʶ, ʚʳʧʣʘʪʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʜʙʘʚʢʠ ʤʝʜʠʮʠʥ-

ʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ, ʨʘʙʦʪʘʶʱʠʤ ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʱʝʡ (ʩʝʤʝʡʥʦʡ) ʧʨʘʢʪʠʢʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɸʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʳʚʘ-

ʝʪʩʷ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʩʝʪʴʶ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʦʢʘʟʘʥʠʷ ʥʘʩʝʣʝʥʠʶ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʚ ʩʪʨʫʢʪʫʨʝ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʩʦʟʜʘʶʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʝ ʧʝʨʚʠʯʥʫʶ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨ-

ʥʫʶ ʧʦʤʦʱʴ ʚ ʥʝʦʪʣʦʞʥʦʡ ʬʦʨʤʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʫʥʢʪʳ ʥʝʦʪʣʦʞʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʨʘʟʚʝʨʥʫʪʳ ʚ 31 ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʊʚʝʨʩʢʦʡ 
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ʦʙʣʘʩʪʠ ʥʘ ʙʘʟʝ ʧʦʣʠʢʣʠʥʠʢ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʰʝʩʪʴ ʣʝʪ ʦʙʲʝʤ ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʘʥʥʦʡ ʥʘʩʝʣʝʥʠʶ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʳʨʦʩ 

ʥʘ 31%. ʋʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʧʦʩʝʱʝʥʠʡ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ. 

ʅʘ ʚʪʦʨʦʤ (ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʳʡ) ʫʨʦʚʥʝ ʦʢʘʟʳʚʘʶʪ ʧʦʤʦʱʴ 39 ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʀʩʭʦʜʷ ʠʟ ʩʣʦʞʠʚʰʠʭʩʷ ʧʦʪʦʢʦʚ ʙʦʣʴʥʳʭ, ʥʘʣʠʯʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʨʘʡʦʥʥʳʭ 

ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʠ ʦʪʜʝʣʝʥʠʡ (ʜʘʣʝʝ ï 

ʤʝʞʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ). ʋʪʚʝʨʞʜʝʥʘ ʩʠʩʪʝʤʘ ʣʝʯʝʙʥʦ-ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʙʦʣʴʥʳʭ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥ-

ʩʢʦʡ ʧʦʤʦʱʠ, ʧʦʢʘʟʘʥʠʷ ʢ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʙʦʣʴʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨʥʳʝ ʫʯʨʝ-

ʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ.  

ɺ ʤʝʞʨʘʡʦʥʥʳʭ ʮʝʥʪʨʘʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ 10 ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘ-

ʟʦʚʘʥʠʷʭ ʨʝʛʠʦʥʘ, ʦʢʘʟʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ 

ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʦʬʠʣʷʤ (ʦʪ 6 ʜʦ 10 ʚʠʜʦʚ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʝʯʥʦʡ ʤʦʱ-

ʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʷ. ʋʜʘʣʝʥʥʦʩʪʴ ʤʝʞʨʘʡʦʥʥʳʭ ʮʝʥʪʨʦʚ ʦʪ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥ-

ʪʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 120 ʜʦ 230 ʢʤ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 48 ʜʦ 650 ʪʳʩ. ʯʝʣʦʚʝʢ. ʆʩʥʘʱʝʥʥʦʩʪʴ, 

ʩʪʨʫʢʪʫʨʘ ʠ ʰʪʘʪʳ ʤʝʞʨʘʡʦʥʥʳʭ ʮʝʥʪʨʦʚ ʧʦʟʚʦʣʷʶʪ ʦʢʘʟʳʚʘʪʴ ʩʪʘʮʠʦʥʘʨ-

ʥʫʶ ʠ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʙʦʣʴʥʳʤ ʠʟ 

ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʢʘʢ ʚ ʧʣʘʥʦʚʦʤ, ʪʘʢ ʠ ʚ ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ, ʦʙʝʩ-

ʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠʥʮʠʧʘ ʵʪʘʧʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ. ɺ ʧʝʨʚʦʦʯʝʨʝʜʥʦʤ ʧʦʨʷʜʢʝ ʤʝʞʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ ʦʩʥʘʱʘʶʪʩʷ 

ʤʝʜʠʮʠʥʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʫʢʦʤʧʣʝʢʪʦʚʳʚʘʶʪʩʷ ʢʘʜʨʘʤʠ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʙʦʣʴʥʳʭ, ʧʨʦʣʝʯʝʥʥʳʭ ʚ ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʳʭ ʮʝʥʪʨʘʭ, ʜʦʣʷ ʞʠʪʝʣʝʡ ʧʨʠ-

ʢʨʝʧʣʝʥʥʦʡ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 18 %. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʢʘʟʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝ-

ʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ. ʅʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ 

13 ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʢʘʟʳʚʘʶʪ ʩʪʘʮʠʦʥʘʨʥʫʶ 

ʠ ʘʤʙʫʣʘʪʦʨʥʫʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʫʶ ʤʝʜʠʮʠʥ-

ʩʢʫʶ ʧʦʤʦʱʴ ʧʦ ʨʷʜʫ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ: ʢʦʤʙʫʩʪʠʦʣʦʛʠʷ, ʫʨʦ-

ʣʦʛʠʷ, ʥʝʡʨʦʭʠʨʫʨʛʠʷ, ʤʠʢʨʦʭʠʨʫʨʛʠʷ ʛʣʘʟʘ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʭʠʨʫʨ-

ʛʠʷ, ʥʝʬʨʦʣʦʛʠʷ, ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʷ ʵʥʜʦʢʨʠʥʦʣʦʛʠʷ, ʘʣʣʝʨʛʦ-ʠʤʤʫʥʦʣʦ-

ʛʠʷ, ʛʝʤʘʪʦʣʦʛʠʷ, ʧʨʦʬʧʘʪʦʣʦʛʠʷ, ʛʝʤʦʜʠʘʣʠʟ ʠ ʜʨ.  

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʧʦ ʚʳʩʦʢʦ-

ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʤʝʪʦʜʠʢʘʤ: ʘʥʛʠʦʧʣʘʩʪʠʢʘ, ʩʪʝʥʪʠʨʦʚʘʥʠʝ ʢʦʨʦʥʘʨʥʳʭ ʘʨ-

ʪʝʨʠʡ ʠ ʜʨʫʛʠʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ, ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʩʫʩʪʘʚʦʚ, ʵʣʝʢ-

ʪʨʦʢʘʨʜʠʦʩʪʠʤʫʣʷʮʠʷ, ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʩʫʩʪʘʚʦʚ, ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʧʘʥʢʨʝʘʪʦ-ʜʫʦʜʝʥʘʣʴʥʘʷ ʨʝʟʝʢʮʠʷ, ʦʧʝʨʘʮʠʷ ʧʨʠ 

ʘʪʨʝʟʠʠ ʢʠʰʝʯʥʠʢʘ, ʪʨʘʚʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʫ ʜʝʪʝʡ, ʧʣʘʩʪʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ ʧʨʠ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʦʧʝʨʘʮʠʠ ʥʘ ʟʘʜʥʝʡ 

ʢʘʤʝʨʝ ʛʣʘʟʘ, ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ, ʪʨʘʥʩʫʨʝʪʨʘʣʴʥʘʷ ʨʝʟʝʢ-

ʮʠʷ ʠ ʜʨ.). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʊʚʝʨʩʢʦʤ ʨʝʛʠʦʥʝ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʤʥʦʛʦ-

ʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʢʦʪʦʨʘʷ ʧʨʠʟʚʘʥʘ ʧʦʚʳ-

ʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʜʦʨʦ-

ʚʴʷ. ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʜʣʷ ʫʯʸʪʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʬʦʨʤʘʭ ʠ ʚʠʜʘʭ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʦʮʝʥʢʠ ʦʙʲʝ-

ʤʦʚ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ. 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʀɺʆɺɸʈɽʅʅʆɻʆ ʗʏʄɽʅʗ ɺ ʈɽʉʇʋɹʃʀʂɽ 

ɹɸʐʂʆʈʊʆʉʊɸʅ 

 

ʉʘʣʴʥʠʢʦʚ ɺʘʩʠʣʠʡ ʉʝʨʛʝʝʚʠʯ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ. ʇʦʢʘʟʘʥʦ ʩʦʩʪʦʷ-

ʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʠʚʦ-

ʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝ-

ʥʠʷ. 

Annotation. This article provides an overview of the research results of 

malting barley in the Republic of Bashkortostan. Displaying the state of formation 

of a crop research and technology of cultivation of malting barley and the main 

directions of further study. 
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ʧʠʚʦʚʘʨʝʥʥʳʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. 
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grain quality. 

ɺʚʝʜʝʥʠʝ. ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦʟʥʠʢ ʧʦʚʳʰʝʥ-

ʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʠʚʦʚʘʨʝʥʥʦʤʫ ʷʯʤʝʥʶ. ʉʘʥʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ɿʘʧʘʜʘ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʈʦʩʩʠʠ ʠ ʦʪʚʝʪʥʳʝ ʤʝʨʳ ʚ ʚʠʜʝ ʕʤʙʘʨʛʦ ʩʦ ʩʪʦʨʦʥʳ ʈʦʩʩʠʠ ʠʟʤʝ-

ʥʠʣʠ ʧʦʣʦʞʝʥʠʝ ʨʳʥʢʘ ʚ ʧʦʣʴʟʫ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʠ-

ʚʦʚʘʨʝʥʥʳʤ ʟʘʚʦʜʘʤ ʚ ʈʦʩʩʠʠ, ʨʘʥʝʝ ʟʘʢʫʧʘʚʰʠʤ ʩʳʨʴʝ, ʚ ʚʠʜʝ ʛʦʪʦʚʦʛʦ ʩʦ-

ʣʦʜʘ, ʟʘ ʨʫʙʝʞʦʤ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʩʳʨʴʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʠʚʘ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʷʯʤʝʥʥʦʛʦ ʩʦ-

ʣʦʜʘ, ʙʳʣʠ ʦʪʢʨʳʪʳ ʠʣʠ ʫʚʝʣʠʯʝʥʳ ʦʙʲʝʤʳ ʩʦʣʦʜʦʚʝʥ, ʟʝʨʥʦ ʜʣʷ ʢʦʪʦʨʳʭ 

ʦʥʠ ʩʪʘʣʠ ʧʦʢʫʧʘʪʴ ʫ ʤʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʇʦʩʢʦʣʴʢʫ, ʢ ʟʝʨʥʫ ʧʠʚʦʚʘ-

ʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʫ ʚʪʦʨʳʭ ʚʦʟʥʠʢʣʠ ʚʦ-

ʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʣʫʯʝʥʠʷ ʟʝʨʥʘ ʷʯʤʝʥʷ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʙʳ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʚʦʜʦʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʨʘʟʚʠʪʠʝ ʚ ʠʩ-

ʪʦʨʠʯʝʩʢʦʤ ʧʣʘʥʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʚ ʈʝʩ-

ʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʨʝʰʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʠ ʟʘ-

ʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʠʟʫʯʝʥʠʷ. 
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ʈʝʟʫʣʴʪʘʪʳ. ʆʨʛʘʥʠʟʦʚʘʥʥʘʷ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦ-

ʩʪʘʥ ʥʘʯʘʣʘʩʴ ʩ ʩʦʟʜʘʥʠʷ ʏʠʰʤʠʥʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥ-

ʮʠʠ ʚ 1912 ʛʦʜʫ. ɼʦ 1926 ʛʦʜʘ ʩʪʘʥʮʠʷ ʟʘʥʠʤʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʨʘʙʦʪʢʦʡ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʦʟʞʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʦʪʜʝʣ ʩʝʣʝʢʮʠʠ, ʠ ʚ 1937 

ʛʦʜʫ ʦʥʘ ʙʳʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ɹʘʰʢʠʨʩʢʫʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʝʣʝʢʮʠʦʥ-

ʥʫʶ ʩʪʘʥʮʠʶ [26,27]. ɺ 1930 ʛʦʜʫ ʙʳʣ ʦʪʢʨʳʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠ-

ʪʫʪ ʚ ʛʦʨʦʜʝ ʋʬʘ ʠ ʥʘʯʘʣʘʩʴ ʥʘʫʯʥʘ ʨʘʙʦʪʘ ʧʦ çʘʛʨʦʪʝʭʥʠʢʝè ʟʝʨʥʦʚʳʭ ʢʫʣʴ-

ʪʫʨ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʷʯʤʝʥʷ [8]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʢ, ʚ ʪʦ ʚʨʝʤʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʦʧʳʪʳ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ ʠ ʥʦʨʤʳ ʚʳʩʝʚʘ [27]. ʅʦ 

ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʏʠʰʤʠʥʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥ-

ʮʠʠ ʠʤʝʣʠ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ.  

ɹʦʣʝʝ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʷʯʤʝʥʷ ʥʘʯʠʥʘʝʪ ʫʜʝʣʷʪʴʩʷ ʩ 60-ʭ 

ʛʦʜʦʚ ʍʍ ʚʝʢʘ, ʟʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ ʜʣʠʣʩʷ 

ʜʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 80-ʭ ʛʦʜʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʠ ʥʘʧʨʘʚ-

ʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʷ ʧʠʚʦʚʘʨʝʥʥʳʭ ʩʚʦʡʩʪʚ ʟʝʨʥʘ ʷʯʤʝʥʷ. ɺ ʵʪʦ ʚʨʝʤʷ ʫʯʝʥʳʝ 

ʠʟʫʯʣʠ ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʢʘʢ ʚʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ ʶʞ-

ʥʦʡ ʣʝʩʦʩʪʝʧʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ [9]. ʈʘʩʩʤʘʪʨʠʚʘʣʠ ʚʦʧʨʦʩʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʯʤʝʥʷ. ɺ ɹʘʰʢʠʨʩʢʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʥʩʪʠʪʫʪʝ ʙʳʣ 

ʧʦʣʫʯʝʥ ʩʦʨʪ ʷʯʤʝʥʷ ʄʠʣʦʚʩʢʠʡ, ʧʨʝʚʟʦʰʝʜʰʠʡ ʩʪʘʥʜʘʨʪ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ 

ʥʘ 4,5 ʮ/ʛʘ ʠ ʦʙʣʘʜʘʚʰʠʡ ʨʷʜʦʤ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʧʦʣʝʛʘʥʠʶ, ʟʘʩʫʭʝ, ʨʷʜʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʙʦʣʝʟʥʝʡ [10].  

ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʠ ʦʩʥʦʚʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ 85-ʭ ʠ ʧʨʦ-

ʜʦʣʞʘʝʪʩʷ ʧʦ ʩʝʛʦʜʥʷʰʥʝʝ ʚʨʝʤʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʫʯʝʥʳʝ ʟʘʥʠʤʘʶʪʩʷ ʚʦʧʨʦ-

ʩʘʤʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨ-

ʪʦʩʪʘʥ [15], ʠʟʫʯʘʶʪ ʚʣʠʷʥʠʝ ʧʨʠʝʤʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʬʦʪʦ-

ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ [11], ʦʪʟʳʚʯʠʚʦʩʪʴ ʷʯʤʝʥʷ ʥʘ 

ʧʨʠʝʤʳ ʚʦʟʜʝʣʳʚʘʥʠʷ [13], ʠʟʫʯʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʯʤʝʥʷ ʦʪ 

ʥʦʨʤʳ ʚʳʩʝʚʘ ʠ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʘʝʪʩʷ 

ʚʣʠʷʥʠʝ ʢʘʣʠʡʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʷʯʤʝʥʷ [5]. ʊʘʢ, ʚ 

2000-2002 ʛʦʜʘʭ ʥʘ ʧʦʣʷʭ ʂʘʣʪʘʩʠʥʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʪʝʣʴʥʛʦ ʫʯʘʩʪʢʘ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ 

ʙʝʣʢʘ ʦʪ ʩʨʦʢʦʚ ʧʦʩʝʚʘ. ʅʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ (11,6 %) ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʧʨʠ ʨʘʥʥʝʤ ʧʦʩʝʚʝ, ʟʘʧʘʟʜʳʚʘʥʠʝ ʩ ʧʦʩʝʚʦʤ ʥʘ 5 ʜʥʝʡ ʧʨʠʚʝʣʦ ʢ ʧʦʚʳ-

ʰʝʥʠʶ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 12,2 % [3]. ʊʘʢʞʝ ʫʯʝʥʳʝ ʫʪʦʯʥʷʶʪ 

ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʫʙʦʨʢʠ ʷʯʤʝʥʷ ʜʣʷ ʧʠʚʦʚʘʨʝʥʥʳʭ ʮʝʣʝʡ [12], ʧʨʦʚʦʜʷʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ ʷʯʤʝʥʷ [16]. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʠ ʫʯʘ-

ʩʪʠʠ ʈ.ʂ. ʂʘʜʠʢʦʚʘ ʩʦʟʜʘʥ ʩʦʨʪ ʄʠʭʘʡʣʦʚʩʢʠʡ ʚ ʄʦʩʢʦʚʩʢʦʡ ʩ.-ʭ. ʘʢʘʜʝʤʠʷ 

ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ. ʋʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʟʘʱʠʪʝ ʧʦʩʝʚʦʚ, 

ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʝʜʣʦʞʝʥ ʘʜʘʧʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ ʧʦʩʝʚʦʚ ʷʯ-

ʤʝʥʷ [17]. ʇʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʥʘʜ ʩʨʝʜʩʪʚʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ 
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ʥʝʛʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʷʯʤʝʥʴ. ʊʘʢʞʝ ʫʯʝʥʳʝ ʠʟʫ-

ʯʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʩʝʚʘʭ ʷʯʤʝʥʷ [18], 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʯ-

ʤʝʥʷ [2]. ʂʦʣʣʝʢʪʠʚʦʤ ʫʯʝʥʳʭ [1,6,14,19,24] ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʠʚʦʚʘ-

ʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ. ɺʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʣʦʜʦʨʘʱʝʥʠʷ [3]. ʊʘʢ, ʚ 2013 ʛʦʜʫ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ 

ʧʦ ʥʘʤʘʛʥʠʯʠʚʘʥʠʶ ʚʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʧʨʦʨʘʱʠʚʘʥʠʷ ʟʝʨʥʘ ʧʠʚʦ-

ʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ [4]. ɺ 2016 ʛ. ʥʘʯʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʧʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʧʳʪʘʥʠʶ ʩʦʨʪʦʚ, ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘ-

ʥʠʝʡ ʍʝʡʥʝʢʝʥ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʫʶ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘ-

ʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʚʝʜʫʪ ʪʘʢʠʝ ʫʯʝʥʳʝ, ʢʘʢ ʄʘʨʘʪ ʍʘ-

ʨʠʩʦʚʠʯ ʋʨʘʟʣʠʥ, ʈʘʬʘʵʣʴ ʈʠʰʘʪʦʚʠʯ ʀʩʤʘʛʠʣʦʚ, ʈʘʣʠʬ ʂʘʰʙʫʣʛʘʷʥʦʚʠʯ 

ʂʘʜʠʢʦʚ, ɸʭʤʝʪ ɸʭʢʷʤʫʪʜʠʥʦʚʠʯ ʉʘʭʠʙʛʘʨʝʝʚ, ɹʫʜʘʢʦʚʘ ʕʣʴʚʠʨʘ ɼʘʤʠ-

ʨʦʚʥʘ [7,15,20,21,25,23]. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ ʦʧʨʝʜʝʣʝʥʳ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʥʦʨʤʳ ʚʳʩʝʚʘ, ʩʨʦʢʠ ʧʦʩʝʚʘ, ʥʦʨʤʳ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʩʨʦʢʠ ʠ ʨʝʞʠʤ ʫʙʦʨʢʠ. ɼʣʷ ʫʩʣʦ-

ʚʠʡ ʨʝʩʧʫʙʣʠʢʠ ʨʘʟʨʘʙʦʪʘʥʘ ʘʜʘʧʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʠʚʦʚʘʨʝʥ-

ʥʦʛʦ ʷʯʤʝʥʷ. ʇʨʝʜʣʦʞʝʥ ʩʦʨʪ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʄʠʭʘʡʣʦʚʩʢʠʡ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ ʨʷʜʘ ʩʚʦʡʩʪʚ ʟʝʨʥʘ, ʦʩʦʙʝʥʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʧʦʩʢʦʣʴʢʫ ʨʠʩʢʠ ʧʦʣʫʯʝʥʠʷ ʟʝʨʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʙʝʣʢʘ, ʜʦʚʦʣʴʥʦ, ʚʳʩʦʢʠ. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʵʢʦʣʦʛʠʠ ʷʯʤʝʥʷ, ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʙʝʣʢʘ, ʩʥʠʞʝʥʠʷ ʧʣʝʥʯʘʪʦʩʪʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʘ-

ʱʠʪʳ ʦʪ ʩʦʨʥʷʢʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ ʧʦʚʳʰʝʥʠʷ ʧʨʦʨʘʩʪʘʝʤʦʩʪʠ ʟʝʨʥʘ ʚ 

ʩʝʚʝʨʥʳʭ ʟʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʧʦʜʙʦʨ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʩ ʚʳʩʦ-

ʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʜʣʷ ʧʠʚʦʚʘʨʝʥʠʷ.  
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