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ɸʥʥʦʪʘʮʠʷ. ʉʝʛʦʜʥʷ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʦʙʝʜʥʦʝ ʰʝʩʪʚʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ 

ʥʘʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ [1] ʠ ʩʜʘʯʫ ʧʦʟʠʮʠʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʦʡ 

ʧʘʨʘʜʠʛʤʦʡ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ çʮʝʥʪʨʘʣʴʥʦʡ ʜʦʛʤʝè ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʌ. ʂʨʠʢʦʤ [2] ʠ ʫʪʚʝʨʞʜʘʶʱʝʡ, ʯʪʦ ʛʝʥʳ, ʧʦʜʦʙʥʦ ʜʠʢʪʘʪʦʨʘʤ (ʠʣʠ ʛʝʥʝʨʘʣʘʤ) ʧʦʩʳʣʘʶʪ 

ʧʦ ʨʝʣʴʩʦʚʦʤʫ ʧʫʪʠ çʛʝʥïʧʨʠʟʥʘʢè ʰʪʘʙʥʦʡ ʚʘʛʦʥ ʩ ʦʬʠʮʝʨʦʤ ʩʚʷʟʠ, ʢʦʪʦʨʳʡ ʚ ʧʘʢʝʪʝ ʚʝʟʝʪ 

ʧʨʠʢʘʟʳ ʧʨʠʟʥʘʢʘʤ ð ʢʘʢʠʤʠ ʦʥʠ ʜʦʣʞʥʳ ʩʪʘʪʴ: ʢʘʯʝʩʪʚʝʥʥʳʤ ð ʢʘʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʣʠ ʮʚʝʪ 

ʦʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ, ʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ð ʢʘʢʦʡ ʚʝʣʠʯʠʥʳ ʜʦʣʞʥʦ ʙʳʪʴ ʠʭ ʩʨʝʜʥʝʝ 

(ʛʝʥʦʪʠʧʠʯʝʩʢʦʝ) ʟʥʘʯʝʥʠʝ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʘʷ ʜʠʩʧʝʨʩʠʷ. ʕʪʘ çʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè ʩʪʦʠʪ ʥʘ ʤʥʦʛʠʭ 

çʤʦʩʪʘʭè ʤʥʦʛʠʭ ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ, ʚʳʜʚʠʥʫʪʳʭ ʚ ʥʘʯʘʣʝ 20-ʛʦ ʚʝʢʘ ʠ ʧʦʢʘ ʩʪʨʦʛʦ ʥʝ 

ʜʦʢʘʟʘʥʥʳʭ, ʭʦʪʷ ʚʦ ʤʥʦʛʠʭ ʫʯʝʙʥʠʢʘʭ ʛʝʥʝʪʠʢʠ ʵʪʠ ʛʠʧʦʪʝʟʳ ʧʨʝʧʦʜʥʦʩʷʪʩʷ ʢʘʢ ʦʙʱʝʧʨʠʥʷʪʳʝ 

ʪʝʦʨʠʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʪʝʧʝʥʥʦ çʚʟʨʳʚʘʶʪ ʤʦʩʪʳè ʧʦʜ çʨʝʣʴʩʘʤʠè ʦʪ ʛʝʥʦʚ 

ʢ ʧʨʠʟʥʘʢʘʤ. ʀʩʪʦʨʠʝʡ ʦʪʢʨʳʪʠʡ ʵʪʠʭ ʬʝʥʦʤʝʥʦʚ ʠ ʠʭ ʠʟʫʯʝʥʠʷ ʘʚʪʦʨʳ  ʠ ʭʦʪʝʣʠ ʙʳ ʧʦʜʝʣʠʪʴʩʷ 

ʩ ʯʠʪʘʪʝʣʷʤʠ ʵʪʦʡ ʩʪʘʪʴʠ.  

 

Abstract. Today we observe victorious procession of an epigenetic paradigm of inheritance, 

development and variability [1] and backdown by the traditional genotcentric paradigm which is based 

on ñthe central dogmaò of molecular genetics offered F. Crick [2] and claiming that genes, like 

dictators (or generals) send on a railway line ñgeneïtraitò the staff car with the officer 

of communication who in a package convay orders to traits ð what they have to become: qualitative 

ð what structure or color they must to have, and ð quantitative ð what size their average (genotypic) 
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value and genotypic variance. This ñrailroadò stands on many ñbridgesò of many the genocentric of the 

hypotheses made at the beginning of the 20th century and which still strictly arenôt proved though 

in many textbooks of genetics these hypotheses are presented as the standard theories. Epigenetic 

researches gradually ñblow up bridgesò under ñrailsò from genes to traits. Authors would  like to share 

by history of opening of these phenomena and their studying with readers of this article. 

   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʘʜʠʛʤʳ, ʤʝʥʜʝʣʠʟʤ, ʵʧʠʛʝʥʝʪʠʢʘ, ʥʘʩʣʝʜʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ, 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʦʣʠʛʝʥʳ, ʣʦʢʫʩʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ.  

 

Keywords: paradigms of inheritance and development, mendelism, epigenetics, qualitative and 

quantitative  characters, polygenes, QTLs. 

 

 

çɿʘʙʣʫʞʜʝʥʠʝ ʥʝ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʟʘʙʣʫʞʜʝʥʠʝʤ ʦʪ ʪʦʛʦ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʟʜʝʣʷʝʪ ʝʛʦè (ʃ. ʅ. ʊʦʣʩʪʦʡ) 

 

ɻ. ʂʵʢʩʝʨ ʥʘ ʩʠʤʧʦʟʠʫʤʝ ʚ ɹʨʠʩʪʦʣʴʩʢʦʤ ʫʥïʪʝ ʝʱʝ ʚ 1958 ʛ. ʧʦʜʯʝʨʢʥʫʣ: çʗ, ʢʦʥʝʯʥʦ, 

ʟʥʘʶ, ʯʪʦ ʚʩʷ ʛʝʥʝʪʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ 

ʜʝʡʩʪʚʠʷ ʛʝʥʦʚ. ʊʘʢʦʝ ʣʦʞʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʛʣʦ ʚʦʟʥʠʢʥʫʪʴ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʝʪ ʥʠʢʘʢʠʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ, ʯʪʦ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʟʤʝʨʷʝʪʩʷ ʧʝʨʚʠʯʥʦʝ 

ʜʝʡʩʪʚʠʝ ʛʝʥʦʚ... ʂʠʥʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʝʨʘʨʭʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʪʠʧ ʧʦʚʝʜʝʥʠʷ, ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʝʤʳʡ ʩ ʛʝʥʘʤʠ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʝʜʠʥʠʮʘʤʠ, 

ʷʚʣʷʶʱʠʤʠʩʷ ʦʩʥʦʚʥʳʤ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʢʠè [3, ʩ. 61ï63]. ɹ. ʌ. ɺʘʥʶʰʠʥ [4] 

ʧʨʝʜʦʩʪʝʨʝʛʘʝʪ: çʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʫ ʦʨʛʘʥʠʟʤʦʚ ʩʫʱʝʩʪʚʫʶʪ ʤʦʱʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʵʣʝʤʝʥʪʳ (ʚ ʛʝʥʦʤʝ ʠ ʥʘ ʫʨʦʚʥʝ ʢʣʝʪʢʠ), ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʙʦʪʫ ʛʝʥʦʚ. ʕʪʠ ʩʠʛʥʘʣʳ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʛʝʥʝʪʠʢʫ ʠ ʯʘʩʪʦ ʧʦ-ʩʚʦʝʤʫ ʨʝʰʘʶʪ çʙʳʪʴ ʠʣʠ ʥʝ ʙʳʪʴè. ɼʘʞʝ ʩʘʤʘʷ 

ʦʪʣʠʯʥʘʷ ʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʚʦʚʩʝ ʥʝ ʨʝʘʣʠʟʦʚʘʪʴʩʷ, ʝʩʣʠ ʵʧʠʛʝʥʝʪʠʢʘ ʙʫʜʝʪ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ. 

ʇʦ ʦʙʨʘʟʥʦʤʫ ʚʳʨʘʞʝʥʠʶ ʇ. ʠ ɼ. ʄʝʜʘʚʘʨʦʚ ð çʛʝʥʝʪʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʘ ʵʧʠʛʝʥʝʪʠʢʘ 

ʨʘʩʧʦʣʘʛʘʝʪè. ʕʧʠʛʝʥʝʪʠʢʘ ð ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʨʝʛʫʣʷʮʠʶ ʩʠʩʪʝʤ ʥʘ ʥʘʜʛʝʥʥʳʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʞʠʟʥʠ (çʵʧʠè ð ʦʟʥʘʯʘʝʪ çʥʘʜè). ʕʧʠʛʝʥʝʪʠʢʘ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʝʪ ʚʩʝ 

ʬʝʥʦʤʝʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʧʦ ʥʘʩʣʝʜʩʪʚʫ ʚʩʝʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʧʦʣʥʦʡ ʥʝʠʟʤʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ɼʅʂ. ʕʧʠʛʝʥʝʪʠʢʘ 

ʨʘʟʚʠʪʠʷ ʚ ʢʦʥʩʪʘʥʪʥʦʡ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʝ ʠʟʫʯʘʝʪ ʜʠʥʘʤʠʢʫ ʦʥʪʦʛʝʥʝʟʦʚ ʚʥʝ ʚʣʠʷʥʠʷ 

ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʫʣʷʮʠʠ). ʕʧʠʛʝʥʝʪʠʢʘ ʨʘʟʚʠʪʠʷ 

ʥʘ ʬʦʥʝ ʩʤʝʥʳ ʣʠʤïʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʥʝʜʝʣʴ, ʤʝʩʷʮʝʚ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʥʝʪʠʢʘ) 

ʠʟʫʯʘʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʵʢʦʣʦʛʦïʛʝʥʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʮʠʠ, ʥʘʧʨʠʤʝʨ, ð ʣʠʤ-ʬʘʢʪʦʨʳ ʠ 

ʨʝʢʦʤʙʠʥʘʮʠʠ [5] ʣʠʤïʬʘʢʪʦʨʳ ʠ ʘʢʪʠʚʠʟʘʮʠʷ ʪʨʘʥʩʧʦʟʦʥʦʚ [6], ʣʠʤïʬʘʢʪʦʨʳ ʠ ʩʤʝʥʳ 

ʩʧʝʢʪʨʦʚ ʛʝʥʦʚ ʧʦʜ ʧʨʠʟʥʘʢʦʤ [7]. ɺ ʥʘʰʠ ʜʥʠ ʦʨʛʘʥʠʟʫʶʪʩʷ ʢʨʫʧʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ, 

ʥʘʧʨʠʤʝʨ, ʆʙʱʝʝʚʨʦʧʝʡʩʢʠʡ ʧʨʦʝʢʪ çʆʪ ʛʝʥʦʪʠʧʘ ʢ ʬʝʥʦʪʠʧʫ ð ʭʦʣʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜè 

[GEN2PHEN], ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʶʪ ʠʥʩʪʠʪʫʪʳ 12-ʪʠ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʧʣʶʩ ʅʀʀ ʀʥʜʠʠ 

ʠ ʖʞʥʦʡ ɸʬʨʠʢʠ. ɼʨʫʛʦʡ ʧʨʦʝʢʪ: çɻʣʦʙʘʣʴʥʘʷ ʵʧʠʛʝʥʝʪʠʢʘè ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʫʯʘʩʪʚʦʚʘʪʴ 

ʩʧʝʮʠʘʣʠʩʪʳ ʉʐɸ, ɽʚʨʦʩʦʶʟʘ, ʈʦʩʩʠʠ, ɹʨʘʟʠʣʠʠ ʠ ʉʠʥʛʘʧʫʨʘ [1]. 

ʈʝʛʫʣʷʪʦʨʥʳʝ ʵʧʠʩʪʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʛʝʥʦʤʝ ʠ ʥʘ ʫʨʦʚʥʝ ʢʣʝʪʢʠ ʩʣʝʜʫʶʱʠʝ: 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʛʠʩʪʦʥʦʚʳʡ ʢʦʜ ð ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ,  

ʚʦʟʥʠʢʘʶʱʠʝ ʧʫʪʝʤ ʤʝʪʠʣʠʨʦʚʘʥʠʷ, ʘʮʝʪʠʣʠʨʦʚʘʥʠʷ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ, ʛʣʠʢʦʣʠʟʠʨʦʚʘʥʠʷ ʠ 

ʫʙʠʢʚʠʪʠʨʦʚʘʥʠʷ ʛʠʩʪʦʥʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʪʝʦʣʠʟʦʤ, ð ʘ ʪʘʢ ʞʝ ʤʘʣʳʝ ʈʅʂ [8]. ʕʪʦ ð 
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ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʛʫʣʷʮʠʡ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʠʤ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʥʘʢʦʧʣʝʥʳ ʬʘʢʪʳ ʦ ʚʘʞʥʦʡ ʨʦʣʠ ʪʘʢʠʭ ʭʦʣʠʩʪʠʯʝʩʢʠʭ (ʛʝʰʪʘʣʴʪ) ʨʝʛʫʣʷʪʦʨʦʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʢʘʢ ð ʩʪʨʫʢʪʫʨʘ ʧʠʪʘʥʠʷ (ʥʫʪʨʠʛʝʥʦʤʠʢʘ) [9], ʤʝʜʠʪʘʮʠʠ, ʩʦʟʥʘʥʠʝ, ʤʦʣʠʪʚʳ, 

ʢʘʤʣʘʥʠʷ ʰʘʤʘʥʦʚ, ʩʪʨʝʩʩʳ, ʛʦʣʦʜ, ʪʨʘʚʤʳ, ʟʨʠʪʝʣʴʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ, ð ʧʨʠʯʝʤ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦʪʦʤʢʘʤ ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʦʜʠʪʝʣʝʡ, ʥʦ ʠ ʦʪ ʙʘʙʫʰʝʢ ʠ ʜʝʜʫʰʝʢ [1, 10, 11, 12]. 

ɺ ʥʘʰʠ ʜʥʠ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ [10], ʧʦʩʢʦʣʴʢʫ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʛʝʥʦʤʥʘʷ ʤʝʜʠʮʠʥʘ ʚʩʪʨʝʪʠʣʘʩʴ ʩ ʥʝʦʞʠʜʘʥʥʳʤ ʷʚʣʝʥʠʝʤ çʥʝʜʦʩʪʘʶʱʝʡ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠè [9].  

ʇʦʩʣʝ ʧʝʨʝʦʪʢʨʳʪʠʷ ʟʘʢʦʥʦʚ ɻ. ʄʝʥʜʝʣʷ ʦʜʥʦʟʥʘʯʥʳʡ (ʨʝʣʴʩʦʚʳʡ) ʧʫʪʴ çʛʝʥïʧʨʠʟʥʘʢè ʥʝ 

ʚʳʟʳʚʘʣ ʥʠʢʘʢʠʭ ʩʦʤʥʝʥʠʡ ʫ ʛʝʥʝʪʠʢʦʚ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʘʣʛʦʨʠʪʤʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ [13] ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ [14, 15, 16]. çʄʝʥʜʝʣʝʚʩʢʠʡ ʨʠʪʫʘʣè (ʪʝʨʤʠʥ 

ʊ. ɻ. ʄʦʨʛʘʥʘ, ʮʠʪ. ʧʦ [17]) ʧʦʨʦʜʠʣ ʧʨʦʯʥʫʶ ʠ ʜʦʣʛʦʞʠʚʫʱʫʶ ʧʘʨʘʜʠʛʤʫ ð çʛʝʥ 

ʜʝʪʝʨʤʠʥʠʨʫʝʪ ʧʨʠʟʥʘʢè, ʪ. ʝ. ʛʝʥ ʧʝʨʚʦʧʨʠʯʠʥʘ, ʘ ʧʨʠʟʥʘʢ ð ʩʣʝʜʩʪʚʠʝ çʜʠʢʪʘʪʦʨʩʢʦʛʦ 

ʧʨʠʢʘʟʘè ʵʪʦʛʦ ʛʝʥʘ. ʃʶʙʠʤʦʝ ʧʦʥʷʪʠʝ ʤʦʨʬʦʣʦʛʦʚ ð çʧʨʠʟʥʘʢè (ʧʦ ɺ. ʀʦʛʘʥʩʝʥʫ) ʙʳʣʦ 

ʧʦʜʭʚʘʯʝʥʦ ʛʝʥʝʪʠʢʘʤʠ, ʠ ʧʨʠʟʥʘʢʘʤʠ ʦʥʠ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʣʶʙʳʝ ʩʚʦʡʩʪʚʘ ʦʨʛʘʥʠʟʤʦʚ 

ʦʪ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʝʥʜʝʣʝʚʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʜʝʪʝʨʤʠʥʠʨʫʝʤʳʭ çʙʦʣʴʰʠʤʠè ʛʝʥʘʤʠ (ʩʣʘʙʦ 

ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʩʨʝʜʳ) ʜʦ ʦʯʝʥʴ ʩʣʦʞʥʳʭ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʪʘʢʠʭ ʢʘʢ ð ʤʦʨʬʦʛʝʥʝʟ, ʜʣʠʥʘ ʩʦʣʦʤʠʥʳ ʫ ʟʣʘʢʦʚ, ʧʝʨʠʦʜ ʷʨʦʚʠʟʘʮʠʠ, ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʚʝʣʠʯʠʥʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʨʦʞʘʷ. 

ɽʩʣʠ ʛʝʥʝʪʠʢ ʥʘ ʬʦʥʝ ʟʘʩʫʭʠ ʦʙʥʘʨʫʞʠʚʘʣ ʜʚʘ ʩʦʨʪʘ ð ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʡ ʠ ʥʝ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʡ, ʪʦ, ʥʝ ʟʘʜʫʤʳʚʘʷʩʴ ʥʠ ʥʘ ʩʝʢʫʥʜʫ, ʦʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʤʝʥʜʝʣʝʚʩʢʠʤ 

ʨʠʪʫʘʣʦʤè ʩʢʨʝʱʠʚʘʣ ʩʦʨʪʘ ʠ ʚ F2  ʧʳʪʘʣʩʷ ʥʘʡʪʠ ʤʝʥʜʝʣʝʚʩʢʦʝ ʨʘʩʱʝʧʣʝʥʠʝ. ʆʙʥʘʨʫʞʠʚ 

ʚʤʝʩʪʦ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʱʝʧʣʝʥʠʷ ʢʨʠʚʫʶ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʛʝʥʝʪʠʢ (ʘʙʩʦʣʶʪʥʦ ʥʝ 

ʩʦʤʥʝʚʘʷʩʴ ʚ ʧʘʨʘʜʠʛʤʝ ʛʝʥʦʮʝʥʪʨʠʟʤʘ) ʚʳʜʚʠʛʘʣ ʛʠʧʦʪʝʟʫ ʤʥʦʞʝʩʪʚʘ çʤʘʣʳʭè ʛʝʥʦʚ, ʪ. ʝ. 

ʛʠʧʦʪʝʟʫ ʧʦʣʠʛʝʥʠʠ ʠ ʠʟʦʙʨʘʞʘʣ ʥʘ ʨʠʩʫʥʢʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢ (ʧʨʠʟʥʘʢ), ʧʦʜ ʥʠʤ ʥʝʩʢʦʣʴʢʦ 

ʢʨʫʞʦʯʢʦʚ (ʛʝʥʦʚ), ʠ ʦʪ ʢʘʞʜʦʛʦ ʢʨʫʞʦʯʢʘ ʢ ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ ʨʠʩʦʚʘʣ ʩʪʨʝʣʢʠ ð ʧʨʷʤʳʝ ʧʫʪʠ 

ʦʪ ʛʝʥʘ ʢ ʧʨʠʟʥʘʢʫ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʧʦʩʪʫʣʠʨʦʚʘʣʘ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʛʝʥʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʥʦʩʷʪ ʩʚʦʠ 

ʚʢʣʘʜʳ ʚ ʚʝʣʠʯʠʥʫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʢʘ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʦ ʩʦʚʩʝʤ ʥʝ ʪʘʢ [7, ʩ. 260].  

ɺ ʠʪʦʛʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʠʤʝʝʤ ʥʝ ʦʯʝʥʴ ʦʧʪʠʤʠʩʪʠʯʥʫʶ ʢʘʨʪʠʥʫ. çʀʟ ʙʦʣʝʝ ʯʝʤ 

50 ʪʳʩʷʯ ʛʝʥʦʚ ʚ ʛʝʥʦʤʘʭ ʣʠʰʴ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʠʟʫʯʝʥʳ ʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʭʨʦʤʦʩʦʤʘʭ 

200ï300 ʤʝʥʜʝʣʝʚʩʢʠʭ ʛʝʥʦʚ (0,5% ʦʪ ʚʩʝʭ ʛʝʥʦʚ ʛʝʥʦʤʘ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʘʚʪʦʨʳ). 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʜʘʧʪʠʚʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʦʩʪʘʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʥʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠè [18].  ʂʨʦʤʝ ʪʦʛʦ, çʛʝʥʝʪʠʢʠ ʟʘ 150 ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʚʦʝʡ ʥʘʫʢʠ 

(ʦʪ ɻ. ʄʝʥʜʝʣʷ) ʪʘʢ ʠ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʝʥʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʚʝʣʠʯʠʥʳ ʫʨʦʞʘʷ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʠʜʦʚʦʛʦ ʠʤʤʫʥʠʪʝʪʦʚ, ʛʦʤʝʦʩʪʘʟʘ ʫʨʦʞʘʷ (ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʦʨʪʘ), ʛʝʪʝʨʦʟʠʩʘ, 

ʟʘʩʫʭʦï, ʟʠʤʦï, ʞʘʨʦï, ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʪ. ʧ., ʥʝ ʣʦʢʘʣʠʟʦʚʘʣʠ ʠʭ, ʥʝ ʚʳʜʝʣʠʣʠ, ʥʝ 

ʢʣʦʥʠʨʦʚʘʣʠ, ʥʝ ʩʝʢʚʝʥʠʨʦʚʘʣʠ ʠ ʥʝ ʦʧʨʝʜʝʣʠʣʠ ʠʭ ʧʨʦʜʫʢʪʳè [19]. ʗʧʦʥʩʢʠʝ ʘʚʪʦʨʳ [20] 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ: çʃʠʰʴ ʦʢʦʣʦ 10% ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʜʘʶʪʩʷ ʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ 

ʧʦ ʟʘʢʦʥʘʤ ʄʝʥʜʝʣʷ, ʘ ʜʣʷ ʦʩʪʘʣʴʥʦʛʦ ð ʵʪʠ ʧʨʦʮʝʩʩʳ ʠʤʝʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨè. 

 

ʈʘʩʩʤʦʪʨʠʤ ʵʚʦʣʶʮʠʶ  ʧʦʥʷʪʠʷ çʧʫʪʴ ʛʝʥïʧʨʠʟʥʘʢè ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ.  

ʅʘʠʚʥʦʝ ʧʦʥʠʤʘʥʠʝ, ʚʳʪʝʢʘʶʱʝʝ ʠʟ ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ ð ʦʜʥʦʟʥʘʯʥʦʩʪʴ ʧʫʪʠ 

çʛʝʥïʧʨʠʟʥʘʢè ð ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʝʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʤʦʥʦʛʨʘʬʠʠ  ʉʝʨʝʙʨʦʚʩʢʦʛʦ [13]. ʅʦ ʩʝʛʦʜʥʷ 

ʤʳ ʚʠʜʠʤ ʜʨʫʛʫʶ ʢʘʨʪʠʥʫ. çʅʘʚʝʜʝʥʠʝ ʥʘʜʝʞʥʳʭ ʤʦʩʪʦʚ ʯʝʨʝʟ ʧʨʦʧʘʩʪʴ çʛʝʥïʧʨʠʟʥʘʢè ʩʪʘʣʦ 

ʥʘʣʘʞʠʚʘʪʴʩʷ ʣʠʰʴ ʚ ʥʘʯʘʣʝ 1960-ʭ ʩ ʦʪʢʨʳʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʦʣʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, 

ʨʘʟʣʠʯʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʛʝʥʦʚ ʠ ʦʪʢʨʳʪʠʝʤ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʧʨʠʥʮʠʧʘ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ ʢʘʢ ʪʨʝʭʵʪʘʧʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɽʝ ʧʨʠʥʮʠʧʳ ʜʦʩʪʘʪʦʯʥʦ 

ʠʟʚʝʩʪʥʳ, ʥʦ ʜʦ ʧʦʣʥʦʛʦ ʝʝ ʧʦʥʠʤʘʥʠʷ ʝʱʝ ʜʘʣʝʢʦ (ʧʦʜʯʝʨʢʥʫʪʦ ʘʚʪʦʨʘʤʠ). ʆʪ ʛʝʥʘ 

ʜʦ ʥʘʩʣʝʜʫʝʤʦʛʦ ʤʝʥʜʝʣʝʚʩʢʦʛʦ ʧʨʠʟʥʘʢʘ ʜʦʨʦʛʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʨʠ ʤʘʪʨʠʯʥʳʭ ʧʨʦʮʝʩʩʘ. 

ʈʝʧʣʠʢʘʮʠʷ ɼʅʂ, ʭʨʘʥʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʪʝʤ ʊʨʘʥʩʢʨʠʧʮʠʷ ð ʧʝʨʝʧʠʩʴ  ʠʥʬʦʨʤʘʮʠʠ ʩ ɼʅʂ 

ʥʘ ʤʘʪʨʠʯʥʫʶ (ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ) ʈʅʂ ʠ ʊʨʘʥʩʣʷʮʠʷ ð ʧʝʨʝʟʘʧʠʩʴ ʥʫʢʣʝʠʥʦʚʦʛʦ ʢʦʜʘ 

ɼʅʂïʈʅʂ ʥʘ ʫʨʦʚʝʥʴ ʧʦʣʠʧʝʧʪʠʜʦʚ ʠ ʙʝʣʢʦʚ. ʆʪʢʨʳʪʠʝ ʤʘʪʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʠʥʚʘʨʠʘʥʪʦʚ 

ʧʝʨʚʠʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ ʨʘʟʨʝʰʘʣʦ ʤʥʦʛʠʝ ʟʘʛʘʜʢʠ ʠ ʪʨʫʜʥʦʩʪʠé ʇʦʤʠʤʦ ʪʨʝʭ ʤʘʪʨʠʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʮʝʧʦʯʢʘ çʛʝʥïʧʨʠʟʥʘʢè ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʩʣʘʞʝʥʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʜʨʫʛʦʡ 

ʪʨʠʘʜʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʈʝʧʘʨʘʮʠʷ ð ʈʝʢʦʤʙʠʥʘʮʠʷ ð ʉʝʛʨʝʛʘʮʠʷè [21]. ʆʜʥʘʢʦ 

ʦʪʢʨʳʪʠʝ ɼ. ɹʘʣʪʠʤʦʨʦʤ ʠ ɻ. ʊʝʤʠʥʳʤ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ (ʨʝʚʝʨʪʘʟʳ ʧʦ 

ɺ. ɸ. ʕʥʛʝʣʴʛʘʨʜʪʫ [22]) ʚʥʝʩʣʦ ʥʝʢʦʪʦʨʳʡ ʜʠʩʩʦʥʘʥʩ ʚ ʵʪʫ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ 

ʨʝʛʫʣʷʮʠʠ. 

 

ɻʦʨʘʟʜʦ ʩʣʦʞʥʝʝ ʠʩʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʫʪʝʡ çʛʝʥʳïʧʨʠʟʥʘʢʠè ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʨʦʞʘʡ. 

ʇʝʨʚʳʡ çʤʦʩʪè ʧʦʜ çʨʝʣʴʩʘʤʠ ʛʝʥïʧʨʠʟʥʘʢè  çʚʟʦʨʚʘʣʠè ʦʨʛʘʥʠʟʘʪʦʨʳ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ 

ʚ ʉʉʉʈ ð ʅ. ʀ. ɺʘʚʠʣʦʚ ʠ ɺ. ɺ. ʊʘʣʘʥʦʚ ʚ 1920-ʝ ʛʦʜʳ, ʢʦʛʜʘ ʦʥʠ ʜʦʙʠʣʠʩʴ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʣʝʢʮʝʥʪʨʦʚ, ʨʘʟʙʨʦʩʘʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʟʦʥʘʤ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʉʉʉʈ. ʉ ʧʦʟʠʮʠʡ çʤʝʥʜʝʣʝʚʩʢʦʛʦ ʨʠʪʫʘʣʘè ʚ ʵʪʦʤ ʥʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ð 

ʨʘʩʱʝʧʣʝʥʠʝ 3:1 ʧʦ ʦʢʨʘʩʢʝ ʩʝʤʷʥ ʛʦʨʦʭʘ ʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʘʙʠʣʴʥʦ ʩʦʭʨʘʥʷʝʪʩʷ 

ʚ ʣʶʙʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʝ ʤʠʨʘ. ʇʦ ʣʦʛʠʢʝ ʛʝʥʦʮʝʥʪʨʠʟʤʘ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʙʳʣʦ ʙʳ 

ʧʦʩʪʨʦʠʪʴ ʦʜʠʥ ʩʝʣʝʢʮʝʥʪʨ ʚ ʉʉʉʈ, ʢʦʪʦʨʳʡ ʙʳ ʜʝʣʘʣ ʩʦʨʪʘ ʜʣʷ ʣʶʙʳʭ ʟʦʥ, ʢʦʤʙʠʥʠʨʫʷ 

ʤʝʥʜʝʣʝʚʩʢʠʝ ʛʝʥʳ. ʆʜʥʘʢʦ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ɺʘʚʠʣʦʚ ʠ ʊʘʣʘʥʦʚ ʚʳʙʨʘʣʠ ʚʝʨʥʳʡ ʧʫʪʴ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʦʜʲʝʤʘ ʫʨʦʞʘʝʚ, ʜʦʢʘʟʘʚ, ʯʪʦ ʫʨʦʞʘʠ ʜʝʪʝʨʤʠʥʠʨʫʶʪʩʷ ʥʝ ʛʝʥʘʤʠ (ʥʝ 

ʩʫɦʝʩʪʚʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʝʥʦʚ ʫʨʦʞʘʷ [19, 23]), ʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ çʛʝʥʦʪʠʧïʩʨʝʜʘè. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʨʪ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʘʢʘʜ. ʇ. ʇ. ʃʫʢʴʷʥʝʥʢʦ ʧʦʜ ʄʦʩʢʚʦʡ ʜʘʝʪ ʯʫʪʴ ʙʦʣʴʰʝ 

10 ʮ/ʛʘ ʟʝʨʥʘ, ʘ ʥʘ ʂʫʙʘʥʠ ð 100 ʮ/ʛʘ. ɻʝʥʳ ʫ ʩʦʨʪʘ ʦʜʠʥʘʢʦʚʳ ʠ ʧʦʜ ʄʦʩʢʚʦʡ ʠ ʥʘ ʂʫʙʘʥʠ, ʘ 

ʨʘʟʥʠʮʘ ʚ ʫʨʦʞʘʷʭ ð ʧʦʯʪʠ 1000%.  

ɺ 1935 ʛ. ʅ. ʀ. ɺʘʚʠʣʦʚ (ʧʝʨʚʳʡ ʚ ʤʠʨʝ) ʫʩʦʤʥʠʣʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʤʝʥʜʝʣʠʟʤʘ ʦʧʠʩʳʚʘʪʴ ʥʘʩʣʝʜʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʆʥ ʧʦʜʯʝʨʢʥʫʣ: çʄʳ ʥʝ ʙʫʜʝʤ 

ʫʜʠʚʣʝʥʳ, ʝʩʣʠ ʦʩʥʦʚʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʚʝʜʝʪ 

ʢ ʢʦʨʝʥʥʦʡ ʨʝʚʠʟʠʠ ʫʧʨʦʱʝʥʥʳʭ ʤʝʥʜʝʣʠʩʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡè [24]. 

ɺʪʦʨʦʡ çʤʦʩʪè ʧʦʜ çʨʝʣʴʩʘʤʠ ʛʝʥïʧʨʠʟʥʘʢè çʚʟʦʨʚʘʣè ʘʢʘʜ. ɹ. ʃ. ɸʩʪʘʫʨʦʚ, ʦʪʢʨʳʚʰʠʡ 

ʚ 1927 ʛ. ʫʥʠʢʘʣʴʥʳʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ ð ʬʣʫʢʪʫʠʨʫʶʱʫʶ ʘʩʠʤʤʝʪʨʠʶ ʫ ʜʨʦʟʦʬʠʣ, 

ʠʟʫʯʘʷ ʤʫʪʘʮʠʶ tetraptera (ʯʝʪʳʨʝʭʢʨʳʣʦʩʪʴ) [25]. ʇʨʠʟʥʘʢʠ ʙʳʣʠ ʨʘʟʥʳʤʠ ʥʘ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ 

ʩʪʦʨʦʥʘʭ ʪʝʣʘ ʤʫʭ, ʪ. ʝ. ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʦ ʷʚʣʝʥʠʝ ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ ʛʝʥʦʪʠʧʘ, ʥʠ ʦʪ ʩʨʝʜʳ ð ʠ 

ʛʝʥʦʪʠʧ ʠ ʩʨʝʜʘ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ ʥʘ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʪʝʣʘ ʤʫʭ [26]. 

ʊʨʝʪʠʡ çʤʦʩʪè ʧʦʜ ʫʯʝʥʠʝʤ ʦ ʭʨʦʤʦʩʦʤʥʦʡ ʜʝʪʝʨʤʠʥʘʮʠʠ ʧʦʣʘ çʚʟʦʨʚʘʣè ʧʨʦʬ. 

ʅ. ʅ. ɻʨʠʰʢʦ ʚ ʢʦʥʮʝ 1930-ʭ ʛʦʜʦʚ, ʜʦʢʘʟʘʚ, ʯʪʦ ʫ ʢʦʥʦʧʣʠ ð ʜʚʫʜʦʤʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʫ ʢʦʪʦʨʦʛʦ 

ʧʦʣ ʮʚʝʪʢʦʚ ʜʝʪʝʨʤʠʥʠʨʫʝʪʩʷ ʧʦʣʦʚʳʤʠ ʭʨʦʤʦʩʦʤʘʤʠ (ʢʘʢ ʫ ʯʝʣʦʚʝʢʘ) ð ʍʍ ð ʞʝʥʩʢʠʝ 

ʨʘʩʪʝʥʠʷ (ʤʘʪʸʨʢʘ), ʘ ʍY ð ʤʫʞʩʢʠʝ (ʧʦʩʢʦʥʴ) ð ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ çʵʧʠʛʘʤʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʘ ʮʚʝʪʢʦʚè, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʨʘʩʪʝʥʠʷ ʫʢʦʨʦʯʝʥʥʳʤ ʜʥʝʤ ʠʣʠ ʪʨʘʚʤʠʨʫʷ 

ʮʚʝʪʦʯʥʳʝ ʧʦʯʢʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʪ ʞʝʥʩʢʠʝ ʮʚʝʪʢʠ ʥʘ ʧʦʩʢʦʥʠ ʠ ʤʫʞʩʢʠʝ ʥʘ ʤʘʪʸʨʢʝ. 

ʕʪʠʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ ʅ. ʅ. ɻʨʠʰʢʦ ʧʦʣʫʯʠʣ ʨʘʩʪʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ 

ʢ ʩʘʤʦʦʧʳʣʝʥʠʶ ʠ ʩʦʟʜʘʣ ʩʦʨʪʘ ʙʝʟʛʘʰʠʰʥʦʡ ʢʦʥʦʧʣʠ, ʧʦʣʫʯʠʚ ʟʘ ʵʪʦ ʦʨʜʝʥ ʃʝʥʠʥʘ [27]. 
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ɺ ʵʪʠ ʞʝ ʛʦʜʳ ʘʤʝʨʠʢʘʥʩʢʠʝ ʩʝʣʝʢʮʠʦʥʝʨʳ ʢʫʢʫʨʫʟʳ, ʚʥʝʜʨʷʶʱʠʝ ʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠʙʨʠʜʳ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʘʰʣʠ ʨʝʮʠʧʨʦʢʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʯʠʩʪʳʭ ʣʠʥʠʡ. ʕʪʦ ʧʨʠʚʝʣʦ 

ʢ ʦʪʢʨʳʪʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʛʝʥʦʤʦʚ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʭʣʦʨʦʧʣʘʩʪʦʚ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʝʦʨʠʠ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʵʫʢʘʨʠʦʪʥʦʡ ʢʣʝʪʢʠ [28]. çɺʟʨʳʚè 4-ʛʦ çʤʦʩʪʘè çʛʝʥʳï

ʧʨʠʟʥʘʢʠè ʧʦʜʦʨʚʘʣ ʧʨʝʞʥʶʶ çʤʦʥʦʧʦʣʠʶè ʷʜʝʨʥʳʭ ʛʝʥʦʚ ʚ ʜʝʪʝʨʤʠʥʘʮʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ. 

ʆʯʝʥʴ çʟʥʘʯʠʤʳʡ ʤʦʩʪè çʚʟʦʨʚʘʣè ɸʣʘʥ ɼʘʨʨʝʥʪ ʚ 1962 ʛ. [29, 30], ʧʦʣʫʯʠʚ 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʯʠʩʪʦʡ ʣʠʥʠʝʡ ʣʴʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʛʝʥʦʪʨʦʬʳè ð ʨʝʟʢʦ ʫʢʣʦʥʷʶʱʠʝʩʷ 

ʬʦʨʤʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʜʦʟ ʘʟʦʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʩʣʝʜʫʶʱʝʤ ʧʦʢʦʣʝʥʠʠ (ʠ ʫʞʝ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 54-ʭ ʣʝʪ) ʵʪʠ ʬʦʨʤʳ ʥʘʩʣʝʜʫʶʪʩʷ, ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩ ʠʩʭʦʜʥʦʡ ʯʠʩʪʦʡ ʣʠʥʠʝʡ 

ʜʘʶʪ ʨʘʩʱʝʧʣʝʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʭ ʛʝʥʦʤʳ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ɼʅʂ.  

ʐʝʩʪʦʡ çʤʦʩʪ ʛʝʥʳïʧʨʠʟʥʘʢʠè ʚ 1966 ʛ. çʚʟʦʨʚʘʣè  ɸʥʜʝʨʩʦʥ [31], ʢʦʪʦʨʳʡ 7 ʣʝʪ ʜʝʨʞʘʣ 

ʰʝʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʜʨʦʟʦʬʠʣʳ ʚ ʷʱʠʢʘʭ: 2 ʧʦʧʫʣʷʮʠʠ ʧʨʠ 16 ʛʨʘʜʫʩʘʭ 

ʎʝʣʴʩʠʷ, 2 ð ʧʨʠ 25 ʠ 2 ʧʨʠ 27 ʛʨʘʜʫʩʘʭ. ʏʝʨʝʟ 7 ʣʝʪ ʤʫʭʠ, ʞʠʚʰʠʝ ʧʨʠ 16 ʛʨʘʜʫʩʘʭ, ʜʘʚʘʣʠ 

ʙʦʣʝʝ ʢʨʫʧʥʦʝ ʧʦʪʦʤʩʪʚʦ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʪ. ʝ. ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ 

ʜʠʚʝʨʛʝʥʮʠʷ ʟʘʢʨʝʧʠʣʘʩʴ ʛʝʥʝʪʠʯʝʩʢʠ (ʪʦʯʥʝʝ ð ʥʘʩʣʝʜʩʪʚʝʥʥʦ, ʘʚʪʦʨʳ). 

ɽ. ɼ. ɹʦʛʜʘʥʦʚʘ ʚ ʥʘʯʘʣʝ 1960-ʭ ʚ ɸʣʤʘïɸʪʝ ʦʙʨʘʙʘʪʳʚʘʣʘ ʩʦʨʪ ʧʰʝʥʠʮʳ ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

126 ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ [32]. ʅʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʝʣʷʥʢʘʭ ʜʦ 90% ʨʘʩʪʝʥʠʡ ʨʝʟʢʦ ʠʟʤʝʥʠʣʠʩʴ 

ð ʩʪʘʣʠ ʚʳʰʝ, ʧʦʢʨʳʣʠʩʴ ʩʠʣʴʥʳʤ ʦʧʫʰʝʥʠʝʤ, ʜʣʠʥʘ ʢʦʣʦʩʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,5 ʨʘʟʘ, ʢʘʢ ʠ 

ʫʨʦʞʘʡ ʩ ʜʝʣʷʥʢʠ. ɺ ʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʷʭ ʵʪʠ çʥʠʢʦʪʠʥʦʪʨʦʬʳè ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʠʣʠ ʚʩʝ 

ʧʨʠʟʥʘʢʠ ʫʞʝ ʙʝʟ ʚʩʷʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʠ ʩʦʭʨʘʥʷʶʪ ʩʝʛʦʜʥʷ. ʅʘ ʠʭ ʦʩʥʦʚʝ ʩʦʟʜʘʥʳ ʰʝʩʪʴ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʩʝʚʘʶʪʩʷ ʚ ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ. ʕʪʦ ʙʳʣ çʚʟʨʳʚ 7-ʛʦ ʤʦʩʪʘè. 

ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʍʍ-ʦʤ ʚʝʢʝ ʙʳʣʠ ʦʪʢʨʳʪʳ 12 ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʝʥʦʤʝʥʦʚ, ʢʦʪʦʨʳʝ 

ʩʪʠʤʫʣʠʨʫʶʪ ʩʝʛʦʜʥʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʧʝʨʝʥʦʩʫ ʚʥʠʤʘʥʠʷ ʦʪ ʛʝʥʝʪʠʢʠ ʢ ʵʧʠʛʝʥʝʪʠʢʝ. 

1) ʗʚʣʝʥʠʝ ʟʘʢʘʣʢʠ ʨʘʩʪʝʥʠʡ, ʜʘʚʥʦ ʠʟʚʝʩʪʥʦʝ ʩʝʣʝʢʮʠʦʥʝʨʘʤ ʠ ʬʠʟʠʦʣʦʛʘʤ, ʥʠʢʘʢ ʥʝ ʤʦʛʣʦ 

ʙʳʪʴ ʦʧʠʩʘʥʦ ʥʘ ʦʩʥʦʚʝ ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʦʛʦ ʤʝʥʜʝʣʠʟʤʘ, ʠ ʪʦʣʴʢʦ ʥʝʜʘʚʥʦ ʙʳʣʘ ʯʘʩʪʠʯʥʦ 

ʨʘʩʰʠʬʨʦʚʘʥʘ ʝʛʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ð ʠʥʜʫʢʮʠʷ ʣʠʤïʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʙʝʣʢʦʚ 

ʪʝʧʣʦʚʦʛʦ ʠ ʭʦʣʦʜʦʚʦʛʦ ʰʦʢʦʚ [33, 34], ʥʦ ʤʝʭʘʥʠʟʤʳ ʥʘʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʘ ʟʘʢʘʣʢʠ ʧʦʢʘ 

ʥʝʠʟʚʝʩʪʥʳ. 2) ɼʣʠʪʝʣʴʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ð ʬʝʥʦʤʝʥ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠʤʝʶʱʠʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ 

ʧʨʠʨʦʜʫ, ʢʦʪʦʨʫʶ ʧʦʢʘ ʥʝ ʫʜʘʝʪʩʷ ʨʘʩʰʠʬʨʦʚʘʪʴ ʚ ʨʘʤʢʘʭ ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ [35]. 

3) ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʝʥʦʚ ʚ ʦʥʪʦʛʝʥʝʟʝ [36] ð ʛʠʧʦʪʝʟʘ ʨʝʛʫʣʷʮʠʠ ʤʦʨʬʦʛʝʥʝʟʘ, 

ʧʦʨʦʞʜʝʥʥʘʷ ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʦʡ. ɽʡ ʧʨʦʪʠʚʦʩʪʦʠʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ 

ʤʦʨʬʦʛʝʥʝʟʘ, ʩʦʟʜʘʥʥʘʷ ʧʨʦʬ. ɹʝʣʦʫʩʦʚʳʤ [37]. 4) ɻʝʥʝʪʠʯʝʩʢʘʷ ʘʩʩʠʤʠʣʷʮʠʷ ʧʦ 

ʂ. ʍ. ʋʦʜʜʠʥʛʪʦʥʫ [38] ð ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ, ʢʦʪʦʨʳʡ ʧʦʢʘ ʥʝ ʤʦʛʫʪ ʨʘʟʛʘʜʘʪʴ ʥʠ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʥʜʝʣʠʟʤ, ʥʠ ʙʠʦʤʝʪʨʠʯʝʩʢʘʷ, ʥʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʚʝʪʚʠ ʛʝʥʝʪʠʢʠ. 

5) ʄʠʢʩʦʧʣʦʠʜʠʷ [39] ð ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ  ʚ ʦʜʥʦʤ ʦʨʛʘʥʠʟʤʝ ʢʣʝʪʦʢ 

ʩ ʨʘʟʥʳʤ ʢʨʘʪʥʳʤ (ʠʣʠ ʥʝʢʨʘʪʥʳʤ) ʯʠʩʣʦʤ ʭʨʦʤʦʩʦʤ, ʤʝʭʘʥʠʟʤʳ ʝʛʦ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳ. 

6) ʇʘʨʘʤʫʪʘʮʠʠ [40], ʦʪʢʨʳʪʳʝ ʫ ʢʫʢʫʨʫʟʳ, ʧʦʢʘ ʦʙʲʷʩʥʷʶʪʩʷ ʚ ʨʘʤʢʘʭ ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʦʡ 

ʛʠʧʦʪʝʟʳ ð ʦʜʠʥ ʘʣʣʝʣʴ ʚʣʠʷʝʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʜʨʫʛʦʛʦ ʘʣʣʝʣʷ ʚ ʦʜʥʦʤ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʣʦʢʫʩʝ. 

ʇʝʨʚʳʡ ʥʘʟʳʚʘʝʪʩʷ ʧʘʨʘʤʫʪʘʛʝʥʥʳʤ, ʚʪʦʨʦʡ ð ʧʘʨʘʤʫʪʘʙʠʣʴʥʳʤ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚʪʦʨʦʡ 

ʘʣʣʝʣʴ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʳʡ ʧʦʣʠʤʦʨʬʥʳʡ ʘʣʣʝʣʴ. ʇʨʠʯʠʥʳ ʵʪʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʘʷ ʛʠʧʦʪʝʟʘ ʦʙʲʷʩʥʠʪʴ ʥʝ ʤʦʞʝʪ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʧʨʠʨʦʜʘ ʧʘʨʘʤʫʪʘʮʠʡ ð 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ. 7) ʈʦʜʠʪʝʣʴʩʢʠʡ ʠʤʧʨʠʥʪʠʥʛ [17] ð ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ ʠ ʭʨʦʤʦʩʦʤ 

ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʦʣʘ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʧʦʙʳʚʘʣʠ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʧʦʢʦʣʝʥʠʠ. 

8) ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʪʝʨʤʠʥʘʮʠʷ ʧʦʣʘ [17] ð ʧʦʣ ʫ ʦʨʛʘʥʠʟʤʦʚ ʩ ʭʨʦʤʦʩʦʤʥʦʡ 

ʜʝʪʝʨʤʠʥʘʮʠʝʡ ʧʦʣʘ ʫʧʨʘʚʣʷʝʪʩʷ çʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʪʨʠʘʜʦʡ: ʩʠʛʥʘʣ ð ʚʦʩʧʨʠʷʪʠʝ ʩʠʛʥʘʣʘ 
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ʛʝʥʦʤïʧʝʨʝʢʣʶʯʘʪʝʣʝʤ ð ʧʦʜʜʝʨʞʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷè. çʆʩʥʦʚʥʦʡ ʛʝʥï

ʧʝʨʝʢʣʶʯʘʪʝʣʴ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʚʳʙʦʨ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʫ ʯʝʣʦʚʝʢʘ ʝʱʝ ʥʝ ʥʘʡʜʝʥè 

[17, ʩ. 228]. 9) ʀʥʘʢʪʠʚʘʮʠʷ ʍïʭʨʦʤʦʩʦʤʳ [17] ð ʵʪʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ, 

ʧʨʦʠʩʭʦʜʷʱʝʝ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʤʫ ʩʮʝʥʘʨʠʶ: ʩʠʛʥʘʣ ð ʚʳʙʦʨ ʦʜʥʦʛʦ 

ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ð ʧʦʜʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʀʥʘʢʪʠʚʘʮʠʷ ʦʜʥʦʡ ʠʟ ʜʚʫʭ 

ʍïʭʨʦʤʦʩʦʤ ʫ ʩʘʤʦʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʫʞʥʘ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʦʟʳ ʛʝʥʦʚ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ 

ʚ ʍïʭʨʦʤʦʩʦʤʘʭ, ʘ ʝʝ ʤʝʭʘʥʠʟʤ ð çʨʘʟʥʳʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʜʥʦʛʦ ʛʝʥʘï

ʧʝʨʝʢʣʶʯʘʪʝʣʷè [17, ʩ. 229]. 10) ʅʘʩʣʝʜʦʚʘʥʠʝ ʙʝʣʢʦʚïʧʨʠʦʥʦʚ ð ʬʝʥʦʤʝʥ, ʥʝʩʦʚʤʝʩʪʠʤʳʡ 

ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʜʦʛʤʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ [41]. 11) ʉʠʛʥʘʣʴʥʘʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ [42] ð  

ʝʩʣʠ ʜʚʘ ʨʝʙʝʥʢʘ (ʦʜʥʦʷʡʮʝʚʳʝ ʙʣʠʟʥʝʮʳ) ʚ ʤʣʘʜʝʥʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʩʫʜʴʙʦʡ ð

ʦʜʠʥ ʧʦʧʘʣ ʚ ʚʦʣʯʴʝ ʣʦʛʦʚʦ, ʜʨʫʛʦʡ ʦʩʪʘʣʩʷ ʚ ʢʫʣʴʪʫʨʥʦʡ ʩʝʤʴʝ, ʪʦ ʟʘ ʩʯʝʪ ʨʘʟʥʳʭ 

ʠʤʧʨʠʥʪʠʥʛʦʚ ʦʜʠʥ ʚʳʨʘʩʪʝʪ ʚʦʣʢʦʤ (ʧʦ ʧʦʚʝʜʝʥʠʶ), ʘ ʜʨʫʛʦʡ ð ʨʘʟʚʠʪʳʤ ʯʝʣʦʚʝʢʦʤ. ɻʝʥʳ ʞʝ 

ʫ ʥʠʭ ð ʘʙʩʦʣʶʪʥʦ ʠʜʝʥʪʠʯʥʳ. 12) ʊʝʦʨʠʶ ʵʧʠʛʝʥʦʚ ʜʣʷ ʬʘʛʦʚ ʠ ʚʠʨʫʩʦʚ ʨʘʟʚʠʣ ʈ. ʅ. ʏʫʨʘʝʚ 

[43], ʦʥ ʞʝ ʩʦʟʜʘʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʵʧʠʛʝʥʘ [44].  

ɺ ʍʍI ʚʝʢʝ (2004 ʛ.) ʙʳʣʠ ʦʪʢʨʳʪʳ 1) ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʷʨʦʚʠʟʘʮʠʠ ʫ ʦʟʠʤʳʭ 

ʢʫʣʴʪʫʨ [45, 46]. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʷʨʦʚʠʟʘʮʠʠ ʚʩʪʫʧʠʣʘ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ 

ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʢʘʪʘʣʦʛʦʤ çʛʝʥʦʚ ʷʨʦʚʠʟʘʮʠʠè ð ʧʨʦʜʫʢʪʦʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʪʚʦʨʯʝʩʪʚʘ 

ʛʝʥʝʪʠʢʦʚïʛʝʥʦʮʝʥʪʨʠʩʪʦʚ. 2) ɺ 2005 ʛ. ʚʳʰʣʠ ʜʚʝ ʢʘʧʠʪʘʣʴʥʳʭ ʢʦʣʣʝʢʪʠʚʥʳʭ ʤʦʥʦʛʨʘʬʠʠ 

ʧʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʤʫ ʥʘʩʣʝʜʦʚʘʥʠʶ, ʨʘʟʚʠʪʠʶ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫ ʨʘʩʪʝʥʠʡ [47, 48]. ɺ 2010 ʛ. ð 

ʩʝʨʴʝʟʥʘʷ ʩʚʦʜʢʘ çʕʧʠʛʝʥʝʪʠʢʘè, ʚ ʢʦʪʦʨʦʡ ʝʩʪʴ ʦʯʝʥʴ ʚʘʞʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʵʧʠʛʝʥʝʪʠʢʝ 

ʨʘʩʪʝʥʠʡ [49]. ʂ 2012 ʛ. ʙʳʣʠ ʦʪʢʨʳʪʳ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʤʦʥʦʛʘʤʠʠ ʩʪʝʧʥʳʭ ʧʦʣʝʚʦʢ 

[50] ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. 

ɺ 1984 ʛ. ʛʨʫʧʧʘ ʫʯʘʩʪʥʠʢʦʚ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʦʧʝʨʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ɼʀɸʉ 

(ʜʠʘʣʣʝʣʴʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʢʠ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʨʦʚʳʭ ʧʰʝʥʠʮ 

ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ð ʉʆ ɸʅ ð ɺɸʉʍʅʀʃ) ʦʙʥʘʨʫʞʠʣʘ ʥʦʚʳʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ ð 

ʩʤʝʥʫ ʩʧʝʢʪʨʦʚ ʠ ʯʠʩʣʘ ʛʝʥʦʚ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ 

ʧʨʠ ʩʤʝʥʝ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʦʧʫʙʣʠʢʦʚʘʣʘ ʄʦʜʝʣʴ ʵʢʦʣʦʛʦï

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʄʕɻʂʂʇ) ʨʘʩʪʝʥʠʡ [51]. ɺ ʧʝʨʠʦʜ 1984ï

2014 ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʯʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʩʤʝʥʳ ʩʧʝʢʪʨʦʚ ʛʝʥʦʚ ʙʳʣʠ 

ʨʘʟʚʠʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʧʨʦʚʝʨʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 24 ʥʦʚʳʭ ʩʝʣʝʢʮʠʦʥʥʦ ʚʘʞʥʳʭ ʩʣʝʜʩʪʚʠʷ 

ʄʕɻʂʂʇ ʠ ʩʦʟʜʘʥʳ 9 ʤʦʱʥʳʭ ʥʦʫïʭʘʫ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʨʦʞʘʡ. ɺ ʠʪʦʛʝ ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʊʝʦʨʠʷ 

ʵʢʦʣʦʛʦïʛʝʥʝʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʊʕɻʆʂʇ), ʥʘʠʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦ 

ʠʟʣʦʞʝʥʥʘʷ ʚ [7]. ɺ 2008 ʛ. ʊʕɻʆʂʇ ʧʦʣʫʯʠʣʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʣʦʢʫʩʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ [52] ʚ ʩʦʚʤʝʩʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʛʝʥʝʪʠʢʘʤʠ 

ɻʝʨʤʘʥʠʠ. ʕʣʝʤʝʥʪʳ ʊʕɻʆʂʇ ʚʢʣʶʯʝʥʳ ʚ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʵʥʮʠʢʣʦʧʝʜʠʶ ñBasic Life Scienceò, 

New York ð Boston ð London, Vol. 8 ð Genetic Diversity in Plants, pp. 233ï240. ʂʨʘʪʢʦʝ 

ʠʟʣʦʞʝʥʠʝ ʪʝʦʨʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʊʦʣʢʦʚʦʤ ʩʣʦʚʘʨʝ ʧʦ ʦʙʱʝʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ, 

ʦʙʱʝʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʛʝʥʝʪʠʢʝ, ɼʅʂïʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʝ [53, ʊ. 2. ʩ. 308].  

ʆʪʢʨʳʪʦʝ ʥʦʚʦʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ð ʩʤʝʥʘ ʩʧʝʢʪʨʦʚ ʧʨʦʜʫʢʪʦʚ ʛʝʥʦʚ çʧʦʜ 

ʧʨʠʟʥʘʢʦʤè ʧʨʠ ʩʤʝʥʝ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ð ʙʘʟʦʚʳʡ ʬʝʥʦʤʝʥ ʊʕɻʆʂʇ. 

ʆʥ ʜʦʙʘʚʠʣ ʢ ʠʟʚʝʩʪʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʨʝʛʫʣʷʮʠʠ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʠ ʩʠʥʪʝʟʘ ʙʝʣʢʦʚ ð ʥʦʚʦʝ 

ʟʥʘʥʠʝ ð ʩʤʝʥʫ ʩʧʝʢʪʨʦʚ ʧʨʦʜʫʢʪʦʚ ʛʝʥʦʚ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʧʨʠʟʥʘʢ, ʧʨʠ ʩʤʝʥʝ ʣʠʤïʬʘʢʪʦʨʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʊʝʧʝʨʴ ʥʝ ʜʚʝ, ʘ ʪʨʠ ʛʨʫʧʧʳ ʤʝʭʘʥʠʟʤʦʚ 

ʦʧʨʝʜʝʣʷʶʪ ʥʘʜʛʝʥʥʦʝ (ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ) ʠʟʤʝʥʝʥʠʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʦʙʤʝʥʥʳʭ ʨʝʘʢʮʠʡ ʠ 

ʥʘʩʪʨʦʡʢʫ ʥʦʚʳʭ ʩʠʩʪʝʤ ʧʨʦʜʫʢʪʦʚ ʛʝʥʦʚ ʢ ʥʦʚʦʤʫ ʣʠʤïʬʘʢʪʦʨʫ. ɺʦʟʤʦʞʥʦ, ʯʪʦ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ çʜʦ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʚ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʘʜʘʧʪʘʮʠʶ ʢ ʩʪʨʝʩʩʦʨʫ ʝʱʝ ʦʯʝʥʴ ʜʘʣʝʢʦè [54] ð ʥʝʩʢʦʣʴʢʦ ʫʪʨʘʪʠʣʦ ʩʚʦʶ 

ʢʘʪʝʛʦʨʠʯʥʦʩʪʴ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʷʚʣʝʥʠʷ ʩʤʝʥʳ ʩʧʝʢʪʨʦʚ ʧʨʦʜʫʢʪʦʚ ʛʝʥʦʚ çʧʦʜ ʧʨʠʟʥʘʢʦʤè.  

ʄʝʭʘʥʠʟʤ ʵʪʦʡ ʩʤʝʥʳ ʩʧʝʢʪʨʦʚ ʛʝʥʦʚ ʙʳʣ ʩʥʘʯʘʣʘ ʫʩʪʘʥʦʚʣʝʥ ʜʣʷ ʧʨʠʟʥʘʢʘ 

çʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠè (ʀʊ). ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ: 

ʦʜʥʘ ð ʩ ʢʨʫʧʥʳʤʠ, ʯʘʩʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʫʩʪʴʠʮʘʤʠ ʥʘ ʣʠʩʪʴʷʭ ʠ ʩ ʪʦʣʩʪʦʡ ʧʣʦʪʥʦʡ 

ʢʫʪʠʢʫʣʦʡ, ʜʨʫʛʘʷ ð ʩ ʤʝʣʢʠʤʠ, ʨʝʜʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʫʩʪʴʠʮʘʤʠ, ʠ ʪʦʥʢʦʡ ʨʳʭʣʦʡ 

ʢʫʪʠʢʫʣʦʡ. ʋʪʨʝʥʥʷʷ ʀʊ (ʫʩʪʴʠʯʥʘʷ) ʙʳʣʘ ʠʥʪʝʥʩʠʚʥʝʡ ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʦʨʪʦʚ, ʜʥʝʚʥʘʷ 

(ʢʫʪʠʢʫʣʷʨʥʘʷ) ð ʫ ʚʪʦʨʦʡ ʛʨʫʧʧʳ. ʋʪʨʦʤ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʧʦ ʀʊ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

ʩʦʨʪʦʚ ʜʝʪʝʨʤʠʥʠʨʫʶʪʩʷ çʛʝʥʘʤʠè ʨʘʟʤʝʨʦʚ ʠ ʯʘʩʪʦʪʳ ʨʘʟʤʝʱʝʥʠʷ ʫʩʪʴʠʮ ʥʘ ʣʠʩʪʝ, ʚ ʧʦʣʜʝʥʴ 

ð çʛʝʥʘʤʠè ʩʠʥʪʝʟʘ ʚʦʩʢʦʚ (ʪʦʣʱʠʥʦʡ ʠ ʧʣʦʪʥʦʩʪʴʶ ʢʫʪʠʢʫʣʳ). ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ 

ʨʘʥʛʦʚ ʛʨʫʧʧ ʩʦʨʪʦʚ ʧʦ ʀʊ, ʪʦ ʝʩʪʴ ʚʦʟʥʠʢʘʝʪ ʵʬʬʝʢʪ çʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʝʥʦʪʠʧïʩʨʝʜʘè, 

ʤʝʭʘʥʠʟʤ ʢʦʪʦʨʦʛʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʯʝʚʠʜʝʥ ð ʵʪʦ ʩʤʝʥʘ ʩʧʝʢʪʨʦʚ ʛʝʥʦʚ çʧʦʜ ʧʨʠʟʥʘʢʦʤè ʀʊ. 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʩʧʝʢʪʨʳ ʛʝʥʦʚ ʤʝʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʜʥʷ [26]. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʊʕɻʆʂʇ çʚʟʦʨʚʘʣʘè ʧʦʩʣʝʜʥʠʡ çʤʦʩʪè ʧʦʜ çʨʝʣʴʩʘʤʠ ʛʝʥʳï

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠè. ɼʨʫʛʠʝ ʧʨʠʤʝʨʳ ʩʤʝʥʳ ʩʧʝʢʪʨʦʚ ʛʝʥʦʚ ʧʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ [7, 55]. ʅʘ ʙʘʟʝ ʊʕɻʆʂʇ ʩʦʟʜʘʥʳ ʵʣʝʤʝʥʪʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʨʦʞʘʷ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʫʩʧʝʰʥʦ 

ʨʘʙʦʪʘʶʪ ʚ ʙʦʣʝʝ ʯʝʤ 30 ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ [56].  

ʈʘʩʩʤʦʪʨʠʤ ʩ ʧʦʟʠʮʠʡ ʵʧʠʛʝʥʝʪʠʢʠ (ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʥʝʪʠʢʠ) ʨʝʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʥʘʧʨʠʤʝʨ, ʧʦ çʤʘʩʩʝ 

1000 ʟʝʨʝʥè (ʄɿ) ʫ ʧʰʝʥʠʮʳ. ɼʦʧʫʩʪʠʤ, ʫ ʥʘʩ ʝʩʪʴ ʜʚʘ ʩʦʨʪʘ, ʫ ʧʝʨʚʦʛʦ ʪʦʣʩʪʘʷ ʠ ʧʨʦʯʥʘʷ 

ʢʫʪʠʢʫʣʘ, ʫ ʚʪʦʨʦʛʦ ð ʪʦʥʢʘʷ ʠ ʨʚʘʥʘʷ (ʛʝʥʝʪʠʯʝʩʢʠʡ ʜʝʬʝʢʪ). ɺ ʞʘʨʢʦʤ ʫʤʝʨʝʥʥʦ ʩʫʭʦʤ 

ʢʣʠʤʘʪʝ ʚ ʧʦʣʜʝʥʴ ʫʩʪʴʠʮʘ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʦʨʪʦʚ ʙʫʜʫʪ ʟʘʢʨʳʪʳ, ʪʨʘʥʩʧʠʨʘʮʠʷ ʫ ʧʝʨʚʦʛʦ 

ʩʦʨʪʘ ʧʦʯʪʠ ʧʨʝʢʨʘʪʠʪʩʷ, ʣʠʩʪʴʷ ʥʝ ʙʫʜʫʪ ʦʭʣʘʞʜʘʪʴʩʷ ʪʨʘʥʩʧʠʨʘʮʠʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʛʨʝʚʘ 

ʨʘʩʪʝʥʠʡ ʄɿ ʙʫʜʝʪ ʥʠʟʢʦʡ. ʋ ʚʪʦʨʦʛʦ ʩʦʨʪʘ ʢʫʪʠʢʫʣʷʨʥʘʷ ʪʨʘʥʩʧʠʨʘʮʠʷ ʚ ʧʦʣʜʝʥʴ (ʙʣʘʛʦʜʘʨʷ 

ʨʚʘʥʦʡ ʢʫʪʠʢʫʣʝ) ʙʫʜʝʪ ʦʭʣʘʞʜʘʪʴ ʣʠʩʪʴʷ, ʠ ʄɿ ʙʫʜʝʪ ʚʳʰʝ, ʯʝʤ ʫ ʧʝʨʚʦʛʦ ʩʦʨʪʘ, ʪ. ʝ. 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʜʝʬʝʢʪ ʢʫʪʠʢʫʣʳ ʧʦʚʳʰʘʝʪ ʄɿ ʚ ʞʘʨʢʦʤ ʢʣʠʤʘʪʝ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʭʣʘʜʥʦʛʦ 

ʫʤʝʨʝʥʥʦ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ ʧʝʨʚʳʡ ʩʦʨʪ ʙʫʜʝʪ ʣʫʯʰʝ ʩʦʭʨʘʥʷʪʴ ʚʣʘʛʫ (ʤʝʥʴʰʝ ʪʨʘʥʩʧʠʨʠʨʦʚʘʪʴ, 

ʯʝʤ ʚʪʦʨʦʡ) ʠ ʩʬʦʨʤʠʨʫʝʪ ʧʨʠʟʥʘʢ ʄɿ, ʧʨʝʚʳʰʘʶʱʠʡ ʄɿ ʚʪʦʨʦʛʦ ʩʦʨʪʘ. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ. ɽʩʣʠ ʦʜʠʥ ʩʦʨʪ ʠʤʝʝʪ ʥʠʟʢʫʶ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ (ʚ ʵʪʫ 

ʬʘʟʫ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʧʨʠʟʥʘʢ çʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝè), ʪʦ ʥʘ ʬʦʥʝ ʟʘʩʫʭʠ ʩʦʨʪ ʜʘʩʪ ʤʘʣʦ ʟʝʨʝʥ 

ʚ ʢʦʣʦʩʝ, ʥʦ ʝʩʣʠ ʫ ʥʝʛʦ ʥʦʨʤʘʣʴʥʳʝ ʛʝʥʳ ʘʪʪʨʘʢʮʠʠ, ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʝ ʚ ʬʘʟʫ ʥʘʣʠʚʘ, ʪʦ ʵʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʄɿ. ʊ. ʝ. ʥʠʟʢʘʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ (ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʜʝʬʝʢʪ) ð ʫʚʝʣʠʯʠʚʘʝʪ ʄɿ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʬʦʨʤʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʠʩʢʘ QTLʦʚ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʦʡ 

ʧʘʨʘʜʠʛʤʳ, ʚ ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ ʜʘʜʫʪ ʚʧʦʣʥʝ ʧʨʝʜʩʢʘʟʫʝʤʳʡ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʥʝʣʝʧʳʡ ʨʝʟʫʣʴʪʘʪ: 

ʚ ʦʜʥʦʡ ʩʨʝʜʝ (ʥʘ ʞʘʨʝ) ʦʥʠ ʣʦʢʘʣʠʟʫʶʪ ʛʝʥ ʜʝʬʝʢʪʘ ʢʫʪʠʢʫʣʳ ʥʘ ʦʜʥʦʡ ʭʨʦʤʦʩʦʤʝ, ʥʘʟʳʚʘʷ ʝʛʦ 

çʛʝʥʦʤ ʙʦʣʴʰʦʡ ʄɿè, ʚ ʜʨʫʛʦʡ ʩʨʝʜʝ (ʥʘ ʟʘʩʫʭʝ) ʣʦʢʘʣʠʟʫʶʪ ʛʝʥ ʪʦʣʩʪʦʡ ʠ ʧʨʦʯʥʦʡ ʢʫʪʠʢʫʣʳ 

ʥʘ ʜʨʫʛʦʡ ʭʨʦʤʦʩʦʤʝ, ʦʧʷʪʴ ʥʘʟʳʚʘʷ ʝʛʦ çʛʝʥʦʤ ʙʦʣʴʰʦʡ ʄɿè. 

ɽʩʣʠ (ʚ ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ) ʪʨʠ ʜʥʷ ʚ ʬʘʟʫ ʥʘʣʠʚʘ ʙʳʣʘ ʞʘʨʘ ʧʦʩʣʝ ʜʦʞʜʷ, ʘ ʚ ʩʣʝʜʫʶʱʠʝ ʪʨʠ 

ʜʥʷ ð ʣʝʛʢʘʷ ʟʘʩʫʭʘ ʙʝʟ ʞʘʨʳ, ʪʦ ʟʘ ʦʜʥʫ ʥʝʜʝʣʶ ʛʣʘʚʥʳʡ QTL ʄɿ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʩʤʝʥʠʪ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʭʨʦʤʦʩʦʤʘʭ. ɺʦ ʚʪʦʨʦʤ ʧʨʠʤʝʨʝ ð ʩʣʘʙʘʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʬʘʟʝ 

ʢʫʱʝʥʠʷ ʥʘ ʬʦʥʝ ʟʘʩʫʭʠ ʚ ʵʪʫ ʬʘʟʫ ð ʫʚʝʣʠʯʠʪ ʄɿ, ʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʘʩʫʭʠ ð ʫʤʝʥʴʰʠʪ ʝʛʦ. 

ʕʪʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʚʦ ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, 

ʟʘʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʦʥʪʦʛʝʥʝʟʘ ʥʘ ʬʦʥʝ ʬʣʫʢʪʫʘʮʠʡ ʣʠʤïʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ð ʥʝ 
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ʚʧʦʣʥʝ ʦʩʦʟʥʘʶʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʛʝʥʝʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʧʦʠʩʢʘʤʠ ʧʦʣʠʛʝʥʦʚ ʠ QTLʦʚ 

ʚ ʨʘʤʢʘʭ ʛʝʥʦʮʝʥʪʨʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ, ʠʛʥʦʨʠʨʫʷ ʥʝʦʙʭʦʜʠʤʦʝ ʧʘʨʘʣʣʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʜʠʥʘʤʠʢʠ ʣʠʤïʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʠ ʩʤʝʥʫ ʩʧʝʢʪʨʦʚ ʧʨʦʜʫʢʪʦʚ ʛʝʥʦʚ çʧʦʜ 

ʧʨʠʟʥʘʢʦʤè ʧʨʠ ʩʤʝʥʝ ʣʠʤïʬʘʢʪʦʨʘ ʩʨʝʜʳ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʛʣʘʚʥʳʡ  ʚʳʚʦʜ ʊʕɻʆʂʇ ð 

çɼʣʷ ʧʨʠʟʥʘʢʘ, ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʬʝʥʦʤʝʥʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʛʝʥʦʪʠʧïʩʨʝʜʘè, ʥʝʚʦʟʤʦʞʥʦ 

ʜʘʪʴ ʩʪʘʙʠʣʴʥʫʶ, çʧʘʩʧʦʨʪʥʫʶè ʛʝʥʝʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʣʷ ʚʩʝʭ ʩʨʝʜè [53, c. 308]. 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʣʷ ʚʩʝʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩʪʝʥʠʡ, 

ʩʦʟʜʘʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʨʦʞʘʡ, ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʧʦʩʪʦʷʥʥʳʭ QTLʦʚ ʚ ʧʨʠʥʮʠʧʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ. ɸ ʧʦ ʧʦʚʦʜʫ ʧʦʣʠʛʝʥʦʚ ʩʣʝʜʫʝʪ ʚʩʧʦʤʥʠʪʴ ʚʳʚʦʜ ɺ. ɸ. ʈʘʪʥʝʨʘ: çʇʨʠʤʝʨʥʦ 5% 

ʩʫʤʤʘʨʥʦʡ ɼʅʂ ʛʝʥʦʤʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʢʦʜʠʨʦʚʘʥʠʠ, ʘ ʦʩʪʘʣʴʥʳʝ 95% ʩʯʠʪʘʶʪʩʷ 

ʥʝʢʦʜʠʨʫʶʱʠʤʠé ʋʢʘʟʘʥʥʳʝ ʢʦʜʠʨʫʶʱʠʝ ʛʝʥʳ, ʝʩʣʠ ʤʦʞʥʦ ʪʘʢ ʚʳʨʘʟʠʪʴʩʷ, çʠʟʚʝʩʪʥʳ ʥʘʤ 

ʚ ʣʠʮʦè, ʪ. ʝ. ʦʥʠ ʢʣʦʥʠʨʦʚʘʥʳ ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʳ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʣʠʛʝʥʦʚ, ʪʦ ʟʜʝʩʴ ʧʦʣʦʞʝʥʠʝ 

ʩʦʚʩʝʤ ʠʥʦʝ. ʃʶʙʦʧʳʪʥʦ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʥʠ ʦʜʠʥ ʧʦʣʠʛʝʥ çʥʝ ʠʟʚʝʩʪʝʥ ʥʘʤ ʚ ʣʠʮʦè, ʪ. ʝ. ʥʝ 

ʚʳʜʝʣʝʥ, ʥʝ ʢʣʦʥʠʨʦʚʘʥ ʠ ʥʝ ʩʝʢʚʝʥʠʨʦʚʘʥè [57, c. 106]. ʉ ʧʦʟʠʮʠʡ ʊʕɻʆʂʇ [7, ʩ. 260] 

ʧʦʣʠʛʝʥʳ, ʠʟʦʙʨʘʞʘʝʤʳʝ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ  ʢʨʫʞʦʯʢʦʚ (ʛʝʥʦʚ), ʦʪ ʢʦʪʦʨʳʭ ʠʜʫʪ ʩʪʨʝʣʢʠ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʦʪʚʘʣʘ ʫʛʦʣʴʥʦʛʦ ʨʘʟʨʝʟʘ 

çʂʝʜʨʦʚʩʢʠʡè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ 10ï15 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. 

ʀʟʫʯʘʣʠʩʴ ʪʘʢʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ð ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ; 

ʢʦʣʠʯʝʩʪʚʦ, ʤʘʩʩʘ ʠ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ; ʩʦʩʪʦʷʥʠʝ ʭʚʦʠ ʩʦʩʥʳ; ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ ʨʘʟʨʝʟʘ çʂʝʜʨʦʚʩʢʠʡè ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʥʳ ʠ ʙʝʨʝʟʳ ð ʜʣʠʥʳ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ, ʤʘʩʩʳ, 

ʢʦʣʠʯʝʩʪʚʘ ʭʚʦʠ ʠ ʣʠʩʪʴʝʚ ʠ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ, ʦʜʥʘʢʦ ʙʘʣʣ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠʟʤʝʥʷʝʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʦ. ʉʥʠʞʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʩʦʩʥʳ ʠ ʙʝʨʝʟʳ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʢʩʝʨʦʬʠʪʠʟʘʮʠʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ 

ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʚʣʘʛʠ ʠ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʝʨʝʚʴʝʚ ʚ ʫʩʣʦʚʠʷʭ ʦʪʚʘʣʘ. ʅʘʫʯʥʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʨʝʘʢʮʠʶ ʨʘʩʪʝʥʠʡ 

ʥʘ ʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

 

Abstract. The paper presents data from a study of morphometric characteristics of woody plants 

growing in a coal mine dump ñKedrovskyò, located in the central part of the Kemerovo region. 

The object of the study were the trees of Scots pine and birch 10ï15 years of age. We studied these 

morphometric characteristics ð annual growth of side shoots; quantity, weight and leaf area; state 

of pine needles; living condition. Investigations were carried out according to conventional techniques. 

Research evidence that in a waste dump section ñKedrovskyò a reduction in morphometric 

characteristics of pine and birch ð length of annual shoots, weight, the number of needles and leaves 

and squares of birch leaves, but the life condition score changes insignificantly. Reducing the 

morphometric parameters of pine and birch can be seen as a process of assimilation apparatus 

xerophytization aimed at saving water and improving the sustainability of trees in a heap. The scientific 

importance of our study lies in the fact that they are aimed at identifying ecologically important 
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morphometric parameters that reflect the plant response to manïmade pollution, which can be used in 

carrying out environmental monitoring. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʫʛʦʣʴʥʳʡ ʦʪʚʘʣ, ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ, ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ, ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʭʚʦʠ 

ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ, ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

 

Keywords: morphometric characteristics, coal dump, Pinus sylvestris L., Betula pendula Roth., 

the year gain of lateral escapes, quantity and mass of needles of the year escape, vital status. 

 

ɺʚʝʜʝʥʠʝ 

ʂʫʟʥʝʮʢʠʡ ʙʘʩʩʝʡʥ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʚ ʈʦʩʩʠʠ, ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʧʘʩʦʚ ʫʛʣʷ, ʪʘʢ ʠ 

ʧʦ ʜʦʙʳʯʝ. ʕʪʦ ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ, ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ, 

ʥʘʨʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʠ ʦʙʝʜʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ 

ʪʝʭʥʦʛʝʥʥʳʭ ʟʝʤʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. ʆʜʥʠʤʠ ʠʟ ʣʝʛʢʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʙʝʛʦʚ ʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ [3, 4, 5, 6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʠʟʫʯʠʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ 

ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʭʥʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʫʛʦʣʴʥʦʛʦ ʨʘʟʨʝʟʘ 

çʂʝʜʨʦʚʩʢʠʡè. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2015 ʛʦʜʫ ʚ ʪʝʯʝʥʠʠ ʚʝʛʝʪʘʮʠʠ (ʠʶʥʴ, ʠʶʣʴ, ʘʚʛʫʩʪ), ʧʣʦʱʘʜʢʘ 

ʥʘʙʣʶʜʝʥʠʷ ʚʳʙʨʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʚʘʣʘ çʖʞʥʳʡè ʨʘʟʨʝʟʘ çʂʝʜʨʦʚʩʢʠʡè. ɺʦʟʨʘʩʪ ʦʪʚʘʣʘ 

35ï40 ʣʝʪ, ʚ 2004 ʛ. ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʝʛʦ ʧʣʘʥʠʨʦʚʢʝ. ʂʦʥʪʨʦʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʥʝʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʚ 4 ʢʤ ʩʝʚʝʨʦïʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪ 

ʧʦʩ. çʂʝʜʨʦʚʩʢʠʡè. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus syivestris L.) ʠ 

ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula Roth.). ɺʦʟʨʘʩʪ ʨʘʩʪʝʥʠʡ 10ï15 ʣʝʪ. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 10 ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ ʢʘʞʜʦʡ 

ʧʣʦʱʘʜʢʠ ʥʘʙʣʶʜʝʥʠʷ, ʫ ʢʦʪʦʨʳʭ ʤʝʪʠʣʠ ʧʦ 10 ʚʝʪʚʝʡ ʥʠʞʥʝʡ ʪʨʝʪʠ ʢʨʦʥʳ ʧʦ ʧʝʨʠʤʝʪʨʫ. 

ɻʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʚ ʜʣʠʥʫ ʠʟʤʝʨʷʣʠ ʢʘʞʜʳʝ 10 ʜʥʝʡ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʢʠ 

ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ ʠ ʣʠʩʪʴʝʚ ʥʘ ʛʦʜʠʯʥʦʤ ʧʦʙʝʛʝ ʧʦʜʩʯʠʪʳʚʘʣʠ ʚ ʰʪ. ɺ 

ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʤʘʩʩʫ ʭʚʦʠʥʦʢ ʠ ʣʠʩʪʴʝʚ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ 

ʜʦ 0,1 ʛ ʧʦ ʤʝʪʦʜʠʢʝ ʀ. ɺ. ʂʘʨʤʘʥʦʚʦʡ [2]. 

ɼʣʷ ʦʮʝʥʢʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ɾʉ) ʥʘʤʠ ʧʨʠʤʝʥʷʣʩʷ ʚʠʟʫʘʣʴʥʳʡ ʤʝʪʦʜ, ʚ ʦʩʥʦʚʫ 

ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʢʨʦʥ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʦʮʝʥʠʚʘʣʩʷ: 1 ð ʧʨʦʮʝʥʪ ʞʠʚʳʭ (ʈ1) ʚʝʪʚʝʡ ʚ ʢʨʦʥʘʭ ʜʝʨʝʚʴʝʚ (10 % = 1 ʙʘʣʣ); 2 ð 

ʩʪʝʧʝʥʴ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʢʨʦʥ (ʈ2) (10 % = 1 ʙʘʣʣ); 3 ð ʧʨʦʮʝʥʪ ʞʠʚʳʭ (ʙʝʟ ʥʝʢʨʦʟʦʚ) ʣʠʩʪʴʝʚ 

(ʈ3) ʚ ʢʨʦʥʘʭ (10 % = 1 ʙʘʣʣ); 4 ð ʩʨʝʜʥʠʡ ʧʨʦʮʝʥʪ (ʈ4) ʞʠʚʦʡ ʧʣʦʱʘʜʠ ʣʠʩʪʘ (10 % = 1 ʙʘʣʣ). 

ʉʫʤʤʘʨʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ (ʉʚ) ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʉʚ = ʈ1 + ʈ2 + ʈ3 + ʈ4. 
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ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʥʦʨʤʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʪʘʚʣʷʝʪ 

ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ 39ï40 ʙʘʣʣʦʚ, ʘ ʚ ʦʩʣʘʙʣʝʥʥʳʭ ʠ ʫʩʳʭʘʶʱʠʭ ð ʤʝʥʝʝ 39 [7]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʭ 

ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʠʨʦʩʪ ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, ʘ ʢ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʣʷ ʨʦʩʪ ʧʦʙʝʛʦʚ 

ʧʨʝʢʨʘʱʘʝʪʩʷ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʦʪʤʝʯʘʣʦʩʴ ʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʚʦ ʚʩʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ð 05.06; 15.06; 25.06; 05.07 (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1. 

ɻʆɼʀʏʅʓʁ ʇʈʀʈʆʉʊ ɹʆʂʆɺʓʍ ʇʆɹɽɻʆɺ ɼʈɽɺɽʉʅʓʍ ʈɸʉʊɽʅʀʁ, 

ʇʈʆʀɿʈɸʉʊɸʖʑʀʍ ʅɸ ʇʆʈʆɼʅʆʄ ʆʊɺɸʃɽ ʂɽɼʈʆɺʉʂʆɻʆ ʋɻʆʃʔʅʆɻʆ ʈɸɿʈɽɿɸ, (ʩʤ) 

ʇʣʦʱʘʜʢʠ ɼʘʪʘ 

05.06 15.06 25.06 05.07 

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

 

ʆʪʚʘʣ 4,11Ñ0,10 5,42Ñ0,17 7,86Ñ0,18 7,86Ñ0,18 

ʂʦʥʪʨʦʣʴ 7,01Ñ0,10 9,09Ñ0,18 10,92Ñ0,19 10,92Ñ0,19 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ 

 

ʆʪʚʘʣ 5,69Ñ0,13 8,92Ñ0,27 10,83Ñ0,26 10,83Ñ0,26 

ʂʦʥʪʨʦʣʴ 8,77Ñ0,68 10,79Ñ0,26 12,38Ñ0,27 12,38Ñ0,27 

 

ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʦʪʤʝʯʝʥʦ 05 ʠʶʥʷ ð ʥʘ 41,4% 

ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ.  

ʋ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ ʦʪʤʝʯʝʥʦ ʪʘʢ ʞʝ 05 ʠʶʥʷ ð ʥʘ 

35,1% ʤʝʥʴʰʝ ʢʦʥʪʨʦʣʷ (ʊʘʙʣʠʮʘ 1).  

ʋ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʥʳ ʠ ʙʝʨʝʟʳ ʧʨʠʨʦʩʪ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʟʣʠʯʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 10,92 ʠ 12,38 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʫ ʩʦʩʥʳ 

ʧʨʠʨʦʩʪ ʧʦʙʝʛʦʚ ʥʘ 05 ʠʶʣʷ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʙʝʨʝʟʳ (7,86 ʠ 10,83 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʣʠʩʪʴʝʚ ʷʚʣʷʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʦʪʨʘʞʘʶʱʠʤʠ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʚʘʣʘ, ʠʟʤʝʥʷʶʪʩʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʂʦʣʠʯʝʩʪʚʦ 

ʭʚʦʠʥʦʢ ʩʥʠʞʘʝʪʩʷ ʥʘ 20% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʘ ʤʘʩʩʘ ʭʚʦʠʥʦʢ ð ʥʘ 23,8% (ʊʘʙʣʠʮʘ 2). 

ʋ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʪʘʢʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʤʘʩʩʘ ʠ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʥʘ 17,2%; 10,3% ʠ 5,6% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 2). 

ʇʦ ʤʝʪʦʜʠʢʝ ʊ. ʗ. ɸʰʠʭʤʠʥʦʡ [1] ʦʧʨʝʜʝʣʷʣʠ ʩʦʩʪʦʷʥʠʝ ʭʚʦʠ ʩʦʩʥʳ. ʉʫʪʴ ʤʝʪʦʜʠʢʠ 

ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ, ʩ ʥʝʩʢʦʣʴʢʠʭ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʚ ʩʝʨʝʜʠʥʝ ʢʨʦʥʳ 10 ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ 

ʦʪʙʠʨʘʶʪ 200 ʧʘʨ ʭʚʦʠʥʦʢ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ɸʥʘʣʠʟ ʭʚʦʠ ʧʨʦʚʦʜʷʪ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ɺʩʷ ʭʚʦʷ 

ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ (ʧʦʚʨʝʞʜʝʥʥʘʷ ʭʚʦʷ, ʭʚʦʷ ʩ ʧʷʪʥʘʤʠ ʠ ʭʚʦʷ ʩ ʫʩʳʭʘʥʠʷʤʠ) ʠ 

ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ɼʘʥʥʳʝ ʟʘʥʦʩʷʪʩʷ ʚ ʪʘʙʣʠʮʫ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 2. 

ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ ɸʉʉʀʄʀʃʗʎʀʆʅʅʆɻʆ ɸʇʇɸʈɸʊɸ ɼʈɽɺɽʉʅʓʍ 

ʈɸʉʊɽʅʀʁ, ʇʈʆʀɿʈɸʉʊɸʖʑʀʍ ʅɸ ʇʆʈʆɼʅʆʄ ʆʊɺɸʃɽ ʂɽɼʈʆɺʉʂʆɻʆ ʋɻʆʃʔʅʆɻʆ 

ʈɸɿʈɽɿɸ 

ʇʣʦʱʘʜʢʠ ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ 

(ʭʚʦʠ) ʥʘ ʛʦʜʠʯʥʦʤ 

ʧʦʙʝʛʝ, ʰʪ. 

ʄʘʩʩʘ ʣʠʩʪʴʝʚ (ʭʚʦʠ) 

ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ, ʛ. 

ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, ʩʤ
2
 

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ʆʪʚʘʣ 103,68Ñ2,91
* 

3,30Ñ0,13
* 

ð 

ʂʦʥʪʨʦʣʴ 130,98Ñ2,97 4,33Ñ0,16 ð 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ 

ʆʪʚʘʣ 4,73Ñ0,09
 

0,61Ñ0,02
 

49,27Ñ1,38
* 

ʂʦʥʪʨʦʣʴ 5,71Ñ0,10 0,68Ñ0,02 52,18Ñ1,25 

* ʦʪʤʝʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʧʨʠ ɺ Ó 0,95 

 

ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʭʚʦʷ ʩʦʩʥʳ ʟʜʦʨʦʚʘ, ʥʝ ʠʤʝʝʪ ʧʦʚʨʝʞʜʝʥʠʡ ʠ 

ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʭʚʦʠʥʦʢ ʠʤʝʝʪ ʩʚʝʪʣʦïʟʝʣʝʥʳʝ ʧʷʪʥʘ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʪʦʯʢʠ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ, ʨʘʩʩʝʷʥʥʳʝ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʷʚʣʷʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ ʩʦʩʥʳ. 
ʊʘʙʣʠʮʘ 3. 

ʆʇʈɽɼɽʃɽʅʀɽ ʉʆʉʊʆʗʅʀʗ ʍɺʆʀ ʉʆʉʅʓ ʆɹʓʂʅʆɺɽʅʅʆʁ (ʀɿʄɽʈʗɽʄʓɽ 

ʇʆʂɸɿɸʊɽʃʀ ð ʂʆʃʀʏɽʉʊɺʆ ʍɺʆʀʅʆʂ) 

ʇʦʚʨʝʞʜʝʥʠʝ ʠ ʫʩʳʭʘʥʠʝ ʭʚʦʠʥʦʢ ʆʪʚʘʣ ʂʦʥʪʨʦʣʴ 

ʆʙʱʝʝ ʯʠʩʣʦ 200 200 

ʂʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ ʩ ʧʷʪʥʘʤʠ 33 12 

% ʭʚʦʠʥʦʢ ʩ ʧʷʪʥʘʤʠ 16,5 6 

ʂʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ ʩ ʫʩʳʭʘʥʠʷʤʠ 15 10 

% ʭʚʦʠʥʦʢ ʩ ʫʩʳʭʘʥʠʷʤʠ 7,5 5 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʤʝʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ 

ʩ ʧʷʪʥʘʤʠ, ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ 6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʭʚʦʠʥʦʢ, ʘ ʫ ʨʘʩʪʝʥʠʡ ʩʦʩʥʳ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʫʛʦʣʴʥʦʛʦ ʦʪʚʘʣʘ ð 16,5%. ʇʨʦʮʝʥʪ ʭʚʦʠʥʦʢ ʩ ʫʩʳʭʘʥʠʷʤʠ 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʦʩʪʘʚʣʷʝʪ 5% ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ 7,5% ʚ ʦʧʳʪʥʦʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʩʦʩʥʳ ʠʩʧʳʪʳʚʘʶʪ ʩʪʨʝʩʩ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʚʨʝʞʜʝʥʠʠ ʠ ʫʩʳʭʘʥʠʠ ʭʚʦʠ, ʧʨʠʯʝʤ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴʰʝ, ʯʝʤ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ. 

ʀʟʫʯʝʥʠʝ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʢʨʦʥ ʫ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ 

ʧʦʟʚʦʣʠʣʠ ʜʘʪʴ ʦʮʝʥʢʫ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʡ ʙʘʣʣ ɾʉ ʦʪʤʝʯʝʥ ʫ ʨʘʩʪʝʥʠʡ ʩʦʩʥʳ ð 38,76 ʠ 39,35 ʙʘʣʣʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʠ ʚ ʫʩʣʦʚʠʷʭ ʦʪʚʘʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʥʠʞʝʥʠʝ ʙʘʣʣʘ ɾʉ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʧʨʦʮʝʥʪʘ ʞʠʚʳʭ ʚʝʪʚʝʡ ʚ ʢʨʦʥʝ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʩʪʝʧʝʥʴ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ 

ʢʨʦʥ, ʧʨʦʮʝʥʪ ʞʠʚʳʭ ʣʠʩʪʴʝʚ ʚ ʢʨʦʥʝ ʠ ʩʨʝʜʥʠʡ ʧʨʦʮʝʥʪ ʞʠʚʦʡ ʧʣʦʱʘʜʠ ʣʠʩʪʘ.  

ʋ ʨʘʩʪʝʥʠʡ ʙʝʨʝʟʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʫʛʦʣʴʥʦʛʦ ʦʪʚʘʣʘ, ʙʘʣʣ ɾʉ ʩʥʠʞʘʝʪʩʷ 

ʥʘ 1,3% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʉʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʧʨʦʮʝʥʪʘ ʞʠʚʦʡ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʦʮʝʥʪ ʞʠʚʳʭ 

ʚʝʪʚʝʡ ʚ ʢʨʦʥʝ, ʩʪʝʧʝʥʴ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʢʨʦʥ ʠ ʧʨʦʮʝʥʪ ʞʠʚʳʭ ʣʠʩʪʴʝʚ ʚ ʢʨʦʥʝ (ʈʠʩʫʥʦʢ). 
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ʈʘʙʦʪʦʡ ʆ. ʃ. ʎʘʥʜʝʢʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ [8] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ 

ʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʦʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʭʚʦʠ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʠ ʩʫʤʤʳ ʢʘʨʦʪʠʥʦʠʜʦʚ. 

 

 
ʈʠʩʫʥʦʢ. ɾʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʘʝʤʳʭ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ ʨʘʟʨʝʟʘ 

çʂʝʜʨʦʚʩʢʠʡè ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʥʳ ʠ ʙʝʨʝʟʳ ð 

ʜʣʠʥʳ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ, ʤʘʩʩʳ, ʢʦʣʠʯʝʩʪʚʘ ʭʚʦʠ ʠ ʣʠʩʪʴʝʚ ʠ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ, ʦʜʥʘʢʦ 

ʙʘʣʣ ɾʉ ʠʟʤʝʥʷʝʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʦ. ʉʥʠʞʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʩʦʩʥʳ ʠ 

ʙʝʨʝʟʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʢʩʝʨʦʬʠʪʠʟʘʮʠʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʚʣʘʛʠ ʠ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʝʨʝʚʴʝʚ ʚ ʫʩʣʦʚʠʷʭ ʦʪʚʘʣʘ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ɻ. ʂ. ʅʠʢʦʥʦʚʘ 

ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʧʨʦʠʟʚʦʜʥʳʭ ʢʫʤʘʨʠʥʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʠ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʪʨʘʢʪʳ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʤʘʩʩïʩʧʝʢʪʨʘʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʢʚʘʜʨʫʧʦʣʴʥʦʤ ʭʨʦʤʘʪʦïʤʘʩʩïʩʧʝʢʪʨʦʤʝʪʨʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʠʦʥʠʟʘʮʠʠ 

ʵʣʝʢʪʨʦʨʘʩʧʳʣʝʥʠʝʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜ 

ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ɻ. ʂ. ʅʠʢʦʥʦʚʦʡ ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʦʚʦʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʝʩʪʠ ʚʳʜʝʣʝʥʠʝ ʢʫʤʘʨʠʥʦʚ. 
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Abstract. The paper shows the possibility of using the technique of G. K. Nikonov for the 

extraction of coumarin derivatives from plant material of wild and cultivated plants. The received 

extracts were confirmed with mass spectra obtained on chromatographic quadrupole mass spectrometer 

with application of a method of ionization by electrodispersion. On the basis of the conducted 

researches authors drew a conclusion on a possibility of use of a technique of G. K. Nikonova who 

allows to carry out release of benzopyrones quite effectively. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʤʘʨʠʥʳ, ʣʠʛʘʥʜʳ, ʢʦʤʧʣʝʢʩʳ ʣʘʥʪʘʥʠʜʦʚ. 

 

Keywords: coumarins, ligands, complexes of the lanthanides. 

 

ʂʫʤʘʨʠʥʳ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʢ ʥʠʤ ʩʦ ʩʪʦʨʦʥʳ ʙʠʦʣʦʛʦʚ ʠ ʭʠʤʠʢʦʚ. 

ʊʘʢ, ʚ ʙʠʦʣʦʛʠʠ ʢʫʤʘʨʠʥʳ ʚʳʟʳʚʘʶʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʥʘʧʨʠʤʝʨ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʚʳʰʘʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʞʠ ʢ ʜʝʡʩʪʚʠʶ ʋʌïʣʫʯʝʡ, 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʧʠʛʤʝʥʪʘ ʤʝʣʘʥʠʥʘ, ʪ. ʝ. ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ ʠ ʚʦʣʦʩ, ʢʨʦʤʝ ʪʦʛʦ ʫ ʢʫʤʘʨʠʥʦʚ ʦʙʥʘʨʫʞʝʥʘ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ 

[1]. 

ɺ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʧʨʦʠʟʚʦʜʥʳʝ ʢʫʤʘʨʠʥʦʚ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʣʠʛʘʥʜʦʚ ʚ ʩʠʥʪʝʟʝ ʢʦʤʧʣʝʢʩʦʚ ʣʘʥʪʘʥʠʜʦʚ [2]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʢʫʤʘʨʠʥʘ ʠ 

ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ, ʦʜʥʘʢʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ ʧʫʪʠ ʧʨʝʚʨʘʱʝʥʠʷ ʠ 

ʚʳʭʦʜʘ ʯʠʩʪʦʛʦ ʧʨʦʜʫʢʪʘ ʤʘʣʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʟʘʜʘʯʘ 

ʚʳʜʝʣʝʥʠʷ ʢʫʤʘʨʠʥʦʚ ʠʟ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʠ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ. 

ɺ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʠʢ ʚʳʜʝʣʝʥʠʷ ʢʫʤʘʨʠʥʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ [3, 4]. ʅʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʦʡ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘ ɻ. ʂ. ʅʠʢʦʥʦʚʘ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʵʢʩʪʨʘʢʮʠʠ ʩʫʭʦʛʦ ʩʳʨʴʷ ʭʣʦʨʦʬʦʨʤʦʤ [5]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʠʤʦʡ ʤʝʪʦʜʠʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ ɿʦʥʪʠʯʥʳʝ ð ʙʦʨʱʝʚʠʢ 

ʉʦʩʥʦʚʩʢʦʛʦ (Heracleum sosnowskyi Manden.), ʩʝʤʝʡʩʪʚʘ ɹʦʙʦʚʳʝ ð ʜʦʥʥʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ 

(Melilotus officinalis (L.)), ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʚʳʝ ð ʚʠʰʥʷ ʦʙʳʢʥʦʚʝʥʥʘʷ (Prunus cerasus L.). 

ɿʘʛʦʪʦʚʢʘ, ʩʫʰʢʘ ʠ ʭʨʘʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʦʤ 

ʩʪʘʥʜʘʨʪʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʠʥʩʪʨʫʢʮʠʠ [6]. 

ʇʦʣʫʯʝʥʥʳʝ ʧʦ ʤʝʪʦʜʠʢʝ ʵʢʩʪʨʘʢʪʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʢʚʘʜʨʫʧʦʣʴʥʦʤ ʞʠʜʢʦʩʪʥʦʤ 

ʭʨʦʤʘʪʦïʤʘʩʩïʩʧʝʢʪʨʦʤʝʪʨʝ ʩ ʠʦʥʠʟʘʮʠʝʡ ʦʙʨʘʟʮʘ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʨʘʩʧʳʣʝʥʠʷ. ɸʥʘʣʠʟ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʮʝʥʪʨʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ çʍʠʤʠʷè ʋʬʠʤʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʭʠʤʠʠ ʈɸʅ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ: ʧʣʦʱʘʜʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʠʢʦʚ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ, ʚʝʣʠʯʠʥʘ 

m ù z ʠʦʥʘ, ʪʠʧ ʠʦʥʘ ʠ ʩʘʤʦ ʩʦʝʜʠʥʝʥʠʝ. 

ɼʘʥʥʳʝ ʭʨʦʤʘʪʦʛʨʘʤʤ ʧʦʣʥʦʛʦ ʠʦʥʥʦʛʦ ʪʦʢʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ ʙʳʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ ʠ ʩʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʳ 1, 2, 3, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ [7]. 
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ʊʘʙʣʠʮʘ 1. 

ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂʀʍ ʇʀʂʆɺ ɺ ʕʂʉʊʈɸʂʊɽ ɹʆʈʑɽɺʀʂɸ 

ʉʆʉʅʆɺʉʂʆɻʆ (Heracleum sosnowskyi Manden.) 

ʉʦʝʜʠʥʝʥʠʝ m ù z 

ʇʣʦʱʘʜʴ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʠʢʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʠ 

ʫʜʝʨʞʠʚʘʥʠʷ (ʤʠʥ) 

ɸʙʩʦʣʶʪʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ, I 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

(I), % 

ɻʝʨʥʠʘʨʠʥ 
177 

 

504036 (1,8) 5040,36 13 

400479 (1,15) 4004,79 10 

169110 (3,05) 1691,10 4 

472395 (1,95) 4723,95 12 

ʌʝʨʫʣʣʦʚʘʷ 

ʢʠʩʣʦʪʘ 
195 

637437 (2,75) 7389,72 18 

142605 (1,9) 1653,2 4 

48774 (3,05) 565,43 1,4 

505023 (2,1) 5854,66 15 

63978 (1,25) 741,69 2 

ɹʝʨʛʘʧʪʝʥ 

(ʤʝʪʦʢʩʘʣʝ) 
217 1,31E+0,6 (1,8) 40 000 100 

ʆʨʦʩʝʣʦʥ 227 
98643 (1,15) 986,43 3 

291342 (1,3) 2913,42 7 

ɸʨʙʫʠʪʠʥ 271 86244 (1,2) 862,44 2 

ʃʶʪʝʦʣʠʥ 285 

60015 (1,9) 600,15 2 

36150 (1,4) 361,50 1 

44814 (1,55) 448,14 1 

106071 (1,3) 1060,71 3 

92625 (1,2) 926,25 2 

ʕʣʣʘʛʦʚʘʷ 

ʢʠʩʣʦʪʘ 

(ʢʚʝʨʮʝʪʠʥ) 

303 

284001 (2) 2840,01 7 

79017 (1,2) 790,17 2 

 

 
ʊʘʙʣʠʮʘ 2. 

ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂʀʍ ʇʀʂʆɺ ɺ ʕʂʉʊʈɸʂʊɽ ɼʆʅʅʀʂɸ 

ʃɽʂɸʈʉʊɺɽʅʅʆɻʆ (Melilotus officinalis (L.)) 

 

ʉʦʝʜʠʥʝʥʠʝ 
m ù z 

ʇʣʦʱʘʜʴ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʠ 

ʫʜʝʨʞʠʚʘʥʠʷ (ʤʠʥ) 

ɸʙʩʦʣʶʪʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ, I 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

(I), % 

ɹʝʨʛʘʧʪʝʥ 

(ʤʝʪʦʢʩʘʣʝʥ) 
217 3,43ɽ +0,6 (1,798) 303 000 100 

ʕʣʣʘʛʦʚʘʷ 

ʢʠʩʣʦʪʘ 
303 804510 (2,002) 14454 5 
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ʊʘʙʣʠʮʘ 3. 

ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂʀʍ ʇʀʂʆɺ ɺ ʕʂʉʊʈɸʂʊɽ ɺʀʐʅʀ ʆɹʓʂʅʆɺɽʅʅʆʁ 

(Prunus cerasus L.) 

ʉʦʝʜʠʥʝʥʠʝ m ù z 

ʇʣʦʱʘʜʴ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʠʢʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʠ 

ʫʜʝʨʞʠʚʘʥʠʷ (ʤʠʥ) 

ɸʙʩʦʣʶʪʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ, I 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ (I), % 

ʕʣʣʘʛʦʚʘʷ 

ʢʠʩʣʦʪʘ 

(ʢʚʝʨʮʝʪʠʥ) 

303 
401031 (2) 4379,0 100 

152442 (1,9) 1664,58 38 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ɻ. ʂ. ʅʠʢʦʥʦʚʘ ʧʦʟʚʦʣʷʝʪ ʜʦʚʦʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʝʩʪʠ 

ʚʳʜʝʣʝʥʠʝ ʢʫʤʘʨʠʥʦʚ. ʀʟ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʵʢʩʪʨʘʢʪʝ ʙʦʨʱʝʚʠʢʘ 

ʉʦʩʥʦʚʩʢʦʛʦ (Heracleum sosnowskyi) ʠ ʜʦʥʥʠʢʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ (Melil·tus officin§lis) ʚʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ ʚʳʜʝʣʠʪʴ ʙʝʨʛʘʧʪʝʥ, ʠʟ ʣʠʩʪʴʝʚ ʚʠʰʥʠ ð ʵʣʣʘʛʦʚʫʶ ʢʠʩʣʦʪʫ (ʢʚʝʨʮʝʪʠʥ). ʅʝʦʙʭʦʜʠʤʦ, 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʢʩʪʨʘʢʪʝ ʙʦʨʱʝʚʠʢʘ ʉʦʩʥʦʚʩʢʦʛʦ (Heracleum sosnowskyi) ʢʨʦʤʝ ʙʝʨʛʘʧʪʝʥʘ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʰʝʩʪʴ ʧʨʦʠʟʚʦʜʥʳʭ ʢʫʤʘʨʠʥʘ, ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʠʢʠ ʠʦʥʦʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʥʝʝ 20%. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʛʘʟʦïʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ 

ʢ ʘʥʘʣʠʟʫ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ 

ʛʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʷ ʮʠʢʣʦʛʝʢʩʝʥʘ ʮʠʢʣʦʛʝʢʩʘʥʦʣʦʤ ʠ ʉʆ ʚ ʩʨʝʜʝ ʪʦʣʫʦʣʘ. ʎʝʣʴ ʨʘʙʦʪʳ 

ʩʦʩʪʦʷʣʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ, ʦʙʣʘʜʘʶʱʝʡ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʩʠʩʪʝʤʘ çʮʠʢʣʦʛʝʢʩʝʥ ð ʮʠʢʣʦʛʝʢʩʘʥʦʣ ð 

ʮʠʢʣʦʛʝʢʩʠʣʮʠʢʣʦʛʝʢʩʘʥʢʘʨʙʦʢʩʠʣʘʪ ð ʪʦʣʫʦʣ (ʨʘʩʪʚʦʨʠʪʝʣʴ)è. ɼʣʷ ʨʘʩʯʝʪʦʚ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʩʩʣʝʜʫʝʤʳʝ ʜʠʘʧʘʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʩʦʩʪʘʚʣʷʶʪ ʣʠʥʝʡʥʫʶ ʦʙʣʘʩʪʴ 

ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʣʘʤʝʥʥʦïʠʦʥʠʟʘʮʠʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ. ɺʳʯʠʩʣʝʥʳ ʢʘʣʠʙʨʦʚʦʯʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʧʣʦʱʘʜʝʡ ʧʠʢʦʚ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʚ ʤʦʣʷʨʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ɺʳʷʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʛʨʫʙʳʭ ʦʰʠʙʦʢ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʠʨʘ ʠ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʛʨʫʙʳʭ ʦʰʠʙʦʢ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʮʠʢʣʦʛʝʢʩʝʥʘ (3,3%) ʠ ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ (6,7%). 
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ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʥʘʡʜʝʥʥʳʭ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʙʦʣʝʝ 98%) ʠ ʚʳʩʦʢʘʷ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ (ʙʦʣʝʝ 99%), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ ʩʠʥʪʝʟʘ 

ʮʠʢʣʦʛʝʢʩʠʣʮʠʢʣʦʛʝʢʩʘʥʢʘʨʙʦʢʩʠʣʘʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʠʥʪʝʨʝʩ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʜʦʙʘʚʢʘ 

ʢ ʪʦʧʣʠʚʘʤ ʠ ʧʦʣʠʤʝʨʘʤ. 

 

Abstract. This paper presents the gasïliquid chromatography method adaptably to the analysis 

of polycomponent solution modeled the composition of the reaction mass of cyclohexene 

hydrocarbalcoxylation by cyclohexanol and CO. The objective of the work was contained in the 

treatment of the procedure possessed the high accuracy and reproducability of analysis of the reaction 

mass. The ñcyclohexene ð cyclohexanol ð cyclohexyl cyclohexanecarboxylate ð toluene (solvent)ò 

system was studied. The method of internal standard was selected to the calculations of the 

concentrations of determined components. It was found that studied ranges of the concentrations of 

determined substances formed the linear diapason of the work of used flame ionization detector. The 

calibrating coefficients for calculations of the molar concentrations from the squares of the peaks 

of determined components were counted. The absence of grave mistakes in the results of cyclohexyl 

cyclohexanecarboxylate determination and a low level of grave mistakes in determinations 

of cyclohexene (3.3 %) and cyclohexanol (6.7 %) were found. The estimation of confidence limits 

of calculated calibrating coefficients was made. The high accuracy of the chromatographic analyses 

(more than 98 %) and the high reproducability of the results (more than 99 %) were defined and this 

allows to recommend the application of treated procedure to analysis of the reaction mass of the 

cyclohexyl cyclohexanecarboxylate synthesis exciting an interest as possible addition to fuel and 

polymers.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʮʠʢʣʦʛʝʢʩʝʥ, ʮʠʢʣʦʛʝʢʩʘʥʦʣ, 

ʮʠʢʣʦʛʝʢʩʠʣʮʠʢʣʦʛʝʢʩʘʥʢʘʨʙʦʢʩʠʣʘʪ. 

 

Keywords: chromatographic analyses, cyclohexene, cyclohexanol, cyclohexyl 

cyclohexanecarboxylate. 

 

ɻʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʩʣʦʞʥʳʝ ʵʬʠʨʳ ʚ ʦʜʥʫ ʩʪʘʜʠʶ ʠʟ 

ʜʦʩʪʫʧʥʳʭ ʘʣʢʝʥʦʚ, ʩʧʠʨʪʦʚ ʠ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (II). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦ ʘʢʪʠʚʥʳʭ 

ʛʦʤʦʛʝʥʥʳʭ ʧʘʣʣʘʜʠʡïʬʦʩʬʠʥʦʚʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʧʨʦʮʝʩʩ ʚ ʤʷʛʢʠʭ 

ʫʩʣʦʚʠʷʭ ʩ ʚʳʩʦʢʠʤʠ ʚʳʭʦʜʘʤʠ [1, c. 3439]. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʝʘʛʝʥʪʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʚ ʭʦʜʝ ʵʪʠʭ ʨʝʘʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʛʘʟʦï

ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ɻɾʍ). ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʬʬʝʢʪʠʚʥʳʡ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʩʤʝʩʝʡ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʣʦʝ ʚʨʝʤʷ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʪʨʝʙʫʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʟʘʪʨʘʪ ʥʘ 

ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʆʜʥʘʢʦ ʛʘʟʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝɦ ʝʩʪʚʘ, ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʧʦʣʷʨʥʦʩʪʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʪʝʤʧʝʨʘʪʫʨʘʤ ʢʠʧʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʕʪʘ ʧʨʦʙʣʝʤʘ 

ʦʩʣʦʞʥʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʚ ʢʘʞʜʦʡ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʝ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ 

ʛʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʷ ʥʝʠʟʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ ʛʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ɻɾʍ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʢʪʫʘʣʴʥʫʶ ʥʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʘʞʥʫʶ ʟʘʜʘʯʫ ʥʝ ʪʦʣʢɹʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
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ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʪʘʢʦʡ ʤʝʪʦʜʠʢʠ, ʥʦ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʦï

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʧʨʘʢʪʠʢʫ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ ʛʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʷ ʮʠʢʣʦʛʝʢʩʝʥʘ 

ʮʠʢʣʦʛʝʢʩʘʥʦʣʦʤ ʠ ʉʆ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʫʯʘʪʴ ʮʠʢʣʦʛʝʢʩʠʣʮʠʢʣʦʛʝʢʩʘʥʢʘʨʙʦʢʩʠʣʘʪ. ʕʪʦʪ 

ʧʨʦʜʫʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢʘʢ ʜʦʙʘʚʢʘ ʢ ʪʦʧʣʠʚʘʤ ʠ ʧʦʣʠʤʝʨʘʤ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʯʠʩʪʳʝ ʨʝʘʢʪʠʚʳ. 

ʎʠʢʣʦʛʝʢʩʝʥ, ʮʠʢʣʦʛʝʢʩʘʥʦʣ, ʪʦʣʫʦʣ ʠ ʦïʢʩʠʣʦʣ ʦʩʫʰʘʣʠʩʴ ʩ ʧʦʤʦɦ ʴʶ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ ʠ ʟʘʪʝʤ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʠʩʪʠʣʣʷʮʠʠ. ʏʠʩʪʦʪʘ ʨʝʘʢʪʠʚʦʚ ʢʦʥʪʨʦʣʠʨʦʚʘʣʘʩʴ ʛʘʟʦïʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ 

ʘʥʘʣʠʟʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʧʦʜʚʠʞʥʳʭ ʬʘʟ ʨʘʟʥʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʦʝ ʚʝʱʝʩʪʚʦ 

ʜʘʚʘʣʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʠʢ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʤʝʪʦʜʦʤ 

ʚʥʫʪʨʝʥʥʝʡ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʥʝ ʧʨʝʚʳʰʘʣʦ 0,50%. 

ʉ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ  çʮʠʢʣʦʛʝʢʩʝʥ ð 

ʮʠʢʣʦʛʝʢʩʘʥʦʣ ð ʮʠʢʣʦʛʝʢʩʠʣʮʠʢʣʦʛʝʢʩʘʥʢʘʨʙʦʢʩʠʣʘʪ ï ʪʦʣʫʦʣ (ʨʘʩʪʚʦʨʠʪʝʣʴ)è ʙʳʣ ʚʳʙʨʘʥ 

ʩʦʨʙʝʥʪ Chromosorb W 80-100 mesh, ʩʦʜʝʨʞʘʱʠʡ 3% ʥʝʧʦʜʚʠʞʥʦʡ ʞʠʜʢʦʡ ʬʘʟʳ OVï275. 

ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʘʩʘʜʦʯʥʘʷ ʢʦʣʦʥʢʘ ʜʣʠʥʦʡ 3 ʤ, ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 3 ʤʤ ʚ ʨʝʞʠʤʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 75 ʜʦ 175ʉ̄ ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ 8 Áʉ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʠʩʧʘʨʠʪʝʣʷ ʙʣrʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʫʨʦʚʥʝ 250ʉ̄. ɸʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʛʘʟʦ-ʞʠʜʢʦʩʪʥʦʤ 

ʭʨʦʤʘʪʦʛʨʘʬʝ çʎʚʝʪ 160è, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʤ ʜʝʪʝʢʪʦʨʦʤ ʠʦʥʠʟʘʮʠʠ ʚ ʧʣʘʤʝʥʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʜʚʠʞʥʦʡ ʛʘʟʦʚʦʡ ʬʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʨʛʦʥ (ʨʘʩʭʦʜ 30 ʤʣ/ʤʠʥ.). ʆʙʲʝʤ ʢʘʞʜʦʡ ʧʨʦʙʳ 

ʩʦʩʪʘʚʣʷʣ 1,0 ʤʢʣ. ʆʧʨʝʜʝʣʷʝʤʳʝ ʚʝʱʝʩʪʚʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʧʦ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɼʣʷ ʨʘʩʯʝʪʦʚ ʙʳʣ 

ʚʳʙʨʘʥ ʤʝʪʦʜ ʚʥʫʪʨʝʥʥʝʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩ ʚʥʫʪʨʝʥʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʦïʢʩʠʣʦʣʦʤ, ʦʙʣʘʜʘʶʱʠʤ 

ʩʚʦʡʩʪʚʘʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʨʘʩʪʚʦʨʠʪʝʣʶ ʪʦʣʫʦʣʫ. ʇʣʦʱʘʜʠ ʧʠʢʦʚ ʚʝʱʝʩʪʚ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʛʨʘʪʦʨʘ ʄʫʣʴʪʠʍʨʦʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʦʩʪʘʚʳ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʭʨʦʤʘʪʦʛʨʘʬʘ ʫʢʘʟʘʥʳ ʚ ʊʘʙʣʠʮʝ. 

ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʨʘʩʪʚʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

ʄʫʣʴʪʠʍʨʦʤ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʪʘʨʝʣʦʢ (N): 4306 ʜʣʷ 

ʮʠʢʣʦʛʝʢʩʝʥʘ, 94658 ʜʣʷ ʦïʢʩʠʣʦʣʘ, 336428 ʜʣʷ ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ ʠ 272212 ʜʣʷ ʵʬʠʨʘ. ɺʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ N ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʣʦ 2000 ð ʢʨʠʪʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ ʜʣʷ ʥʘʩʘʜʦʯʥʦʡ ʢʦʣʦʥʢʠ, ʘ 

ʚʝʣʠʯʠʥʳ N ʜʣʷ ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ ʠ ʵʬʠʨʘ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʦʪ 250000) ʜʣʷ 

ʚrʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʢʘʧʠʣʣʷʨʥʳʭ ʢʦʣʦʥʦʢ [2, ʩ. 58]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʘʥʘʣʠʟʘ ʜʦʩʪʠʛʘʣʦʩʴ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʚʩʝʭ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ. 
ʊʘʙʣʠʮʘ.  

ʉʆʉʊɸɺ ɸʅɸʃʀɿʀʈʋɽʄʓʍ ʉʊɸʅɼɸʈʊʅʓʍ ʈɸʉʊɺʆʈʆɺ 

 ̄

ʨʘʩʪʚʦʨʘ 
ʉ(ʉ6ʅ10), ʤʦʣʴ/ʣ 

ʉ(ʉ6ʅ11ʆʅ), 

ʤʦʣʴ/ʣ 

ʉ(C6H11COOC6H11), 

ʤʦʣʴ/ʣ 

ʉ(ʉ6ʅ4(ʉʅ3)2), 

ʤʦʣʴ/ʣ 

1 0,0994 0,4468 0,1108 0,0500 

2 0,0501 0,2252 0,0558 0,0500 

3 0,0199 0,0894 0,0222 0,0500 

4 0,0492 0,4855 0,1463 0,0500 

5 0,0246 0,2428 0,0732 0,0500 
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ʂʘʞʜʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʩʪʚʦʨ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʦʪ 5 ʜʦ 7 ʨʘʟ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʠʢʦʚ ʦ-ʢʩʠʣʦʣʘ ʢ ʧʣʦʱʘʜʷʤ ʧʠʢʦʚ ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʥʘʡʜʝʥʳ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʪʚʦʨʘ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Qïʢʨʠʪʝʨʠʷ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʮʠʢʣʦʛʝʢʩʝʥʘ ʩʦʜʝʨʞʠʪʩʷ 3,3% ʛʨʫʙʳʭ ʦʰʠʙʦʢ, 

ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ ð 6,7%. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʵʬʠʨʘ ʛʨʫʙʳʭ ʦʰʠʙʦʢ 

ʜʦʧʫʱʝʥʦ ʥʝ ʙʳʣʦ. ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʥʦʰʝʥʠʡ ʧʣʦʱʘʜʝʡ ʧʠʢʦʚ 

ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʣʠʥʝʡʥʦʩʪʴ ʨʘʙʦʪʳ ʜʝʪʝʢʪʦʨʘ ʧʦ ʢʘʞʜʦʤʫ 

ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʢʦʤʧʦʥʝʥʪʫ.  

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ k, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʧʣʦʱʘʜʝʡ ʧʠʢʦʚ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʚ ʤʦʣʷʨʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʦ ʤʝʪʦʜʫ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ, 

ʨʘʩʩʯʠʪʚrʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 
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ʈʠʩʫʥʦʢ 1. ʊʠʧʠʯʥʘʷ ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ. 

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʣʷʨʥʳʭ ʤʘʩʩ, ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʝʱʝʩʪʚ ʠ ʪʘʥʛʝʥʩʦʚ 

ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʧʨʷʤʳʭ, ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 2, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ k. ɼʦʧʦʣʥʝʥʥʳʝ 

ʜʦʚʝʨʠʪʝʣʴʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ, ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ: 01,090,0k
106HC °= , 01,039,1k OHHC 116

°= , 

01,031,1k
116116 HCOOCHC °= . 

ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ Sr, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʢʘʢ S/kSr =  (S ð ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʨʘʩʩʯʠʪʘʥʥʦʝ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʝʜʠʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʥʦʰʝʥʠʡ ʧʣʦʱʘʜʝʡ ʧʠʢʦʚ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ 

ʢ ʧʣʦʱʘʜʷʤ ʧʠʢʦʚ ʦïʢʩʠʣʦʣʘ). ɿʥʘʯʝʥʠʷ Sr ʜʣʷ ʮʠʢʣʦʛʝʢʩʝʥʘ, ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ ʠ ʵʬʠʨʘ ʩʦʩʪʘʚʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,03; 0,01; 0,02. ʆʪʩʶʜʘ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʮʠʢʣʦʛʝʢʩʝʥʘ, ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ ʠ ʵʬʠʨʘ ʨʘʚʥʘ 99,97%; 99,99% ʠ 99,98% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 2. ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʣʠʥʝʡʥʦʡ ʦʙʣʘʩʪʠ ʨʘʙʦʪʳ ʜʝʪʝʢʪʦʨʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʮʠʢʣʦʛʝʢʩʝʥʘ (1), 

ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ (2) ʠ ʵʬʠʨʘ (2). ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ: 0,9990 (1); 0,9970 (2); 0,9997 (3). 

 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ ʧʨʷʤʳʭ ʦʧʨʝʜʝʣʝʥʠʡ (ȹ) ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ 

ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ k ʠ ʠʭ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ȹk ʢʘʢ ȹk/k=D . ɿʥʘʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ ʜʣʷ ʮʠʢʣʦʛʝʢʩʝʥʘ, ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ ʠ ʵʬʠʨʘ ʩʦʩʪʘʚʠʣʠ 1,11%; 0,72% ʠ 

0,76%, ʘ ʪʦʯʥʦʩʪʴ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ð 98,89%; 99,28% ʠ 99,24 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ɺr ʚʦʜʳ 

1. ʋʩʪʘʥʦʚʣʝʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʚʩʝʭ ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʚʦʨʦʚ ʚ 

ʚʳʙʨʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

2. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʢʣʦʛʝʢʩʠʣʮʠʢʣʦʛʝʢʩʘʥʢʘʨʙʦʢʩʠʣʘʪʘ ʥʝ 

ʩʦʜʝʨʞʘʪ ʛʨʫʙʳʭ ʦʰʠʙʦʢ, ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʮʠʢʣʦʛʝʢʩʝʥʘ ʠ ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ 

ʦʙʥʘʨʫʞʝʥʦ 3,3 ʠ 6,7 % ʧʨʦʤʘʭʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

3. ʊʦʯʥʦʩʪʴ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 98 %, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ï ʙʦʣʝʝ 99 %. 

4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ ʛʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʜʦʛʦʚʦʨ ˉ ɼʉ/93 ʦʪ 26.08.15). 
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ɸʥʥʦʪʘʮʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʦʙʭʦʜʠʪʩʷ ʚ ʯʝʪʳʨʝïʧʷʪʴ ʨʘʟ ʜʝʰʝʚʣʝ, ʯʝʤ ʣʠʢʚʠʜʘʮʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ.  

 

Abstract. Ecological expertise is to prevent possible adverse effects of relevant activities on the 

natural environment and related social, economic and other consequences of realization of object 

of ecological examination. Environmental assessment fulfils the function of the preventive ecological 

control. According to some estimates, the prevention of environmental pollution costs four to five times 

cheaper than the elimination of negative consequences ecologically unreasonable decisions. 

 

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʢɻʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ. 

 

Keywords: Environmental assessment, environmental protection, state environmental expertise. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʯʝʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʫʞʝ ʞʠʚʝʪ ʚ ʨʘʟʨʫʰʘʶʱʝʤʩʷ ʤʠʨʝ 

ʚ ʫʩʣʦʚʠʷʭ ʚʩʝ ʥʘʨʘʩʪʘʶʱʝʛʦ ʞʝʩʪʦʢʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʢʦʪʦʨʳʡ ʧʨʝʚʨʘʱʘʝʪʩʷ 

ʚ ʢʨʠʟʠʩ ʚʩʝʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʤʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʥʘʨʫʰʝʥʠʝ 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠ ʚ ʦʪʥʦʰʝʥʠʷʭ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʩ ʧʨʠʨʦʜʦʡ. ʆʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʤ, ʯʪʦ ʯʝʣʦʚʝʢ, ʦʙʱʝʩʪʚʦ ʠ ʛʦʩʫʜʘʨʩʪʚʦ ʥʝʩʧʦʩʦʙʥʳ ʧʨʝʣʦʤʠʪʴ 

ʪʝʥʜʝʥʮʠʶ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʵʢʩʧʝʨʪʘʤʠ ʢʘʢ ʦʜʠʥ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʘʚʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʫʜʘʝʪʩʷ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʠʯʠʥʝʥʠʷ 

ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝè ʧʦʜ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʦʡ ʧʦʥʠʤʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʦʢʫʤʝʥʪʦʚ ʠ (ʠʣʠ) ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʦʙʦʩʥʦʚʳʚʘʶʱʠʭ ʥʘʤʝʯʘʝʤʫʶ ʚ ʩʚʷʟʠ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʦʙʲʝʢʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʠ ʠʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʮʝʣʷʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʦʙʭʦʜʠʪʩʷ ʚ ʯʝʪʳʨʝïʧʷʪʴ ʨʘʟ ʜʝʰʝʚʣʝ, ʯʝʤ ʣʠʢʚʠʜʘʮʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʘʚʦʧʦʨʷʜʢʘ ʚ ʧʨʘʚʦʪʚʦʨʯʝʩʪʚʝ, ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ, 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʙʣʶʜʝʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʘʚʘ ʢʘʞʜʦʛʦ ʥʘ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʠʩʪʦʯʥʠʢʦʤ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʨʝʜʩʪʚʦʤ ʜʦʢʘʟʳʚʘʥʠʷ ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʩʧʦʨʦʚ. 

ʀ ʥʘʢʦʥʝʮ, ʝʩʣʠ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʩʪʚʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʧʦʜʛʦʪʦʚʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʪʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ, ʩʦʟʜʘʝʪ 

ʧʨʘʚʦʚʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʠʭ ʧʨʠʥʷʪʠʷ. 

ʉʦʛʣʘʩʥʦ ʩʪ. 5 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʥʦʤʦʯʠʷʤ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʈʌ ʚ ʩʬʝʨʝ ʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʚ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠ 

ʦʙʱʝʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ.  

ʉ ʫʯʝʪʦʤ ʨʦʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʢʘʢ ʛʘʨʘʥʪʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʡ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʨʠʥʮʠʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ. ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝè ʪʘʢʘʷ ʵʢʩʧʝʨʪʠʟʘ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ: 

ïʧʨʝʟʫʤʧʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʣʶʙʦʡ ʥʘʤʝʯʘʝʤʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʤʘʪʝʨʠʘʣʦʚ, ʷʚʣʷʶʱʠʭʩʷ 

ʦʙʲʝʢʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʵʢʩʧʝʨʪʳ ʜʦʣʞʥʳ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʚʣʝʯʴ ʚʨʝʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʡ ʧʨʝʟʫʤʧʮʠʠ, ʧʝʨʝʜ ʣʠʮʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ, ʩʪʦʠʪ ʧʝʨʚʦʦʯʝʨʝʜʥʘʷ ʟʘʜʘʯʘ ʚʳʷʚʠʪʴ ʚʩʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʠʜʳ ʠ ʤʘʩʰʪʘʙʳ ʪʘʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ; 

ïʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʜʦ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʦ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʘʜʨʝʩʦʚʘʥ ʟʘʢʘʟʯʠʢʫ 

ʧʣʘʥʠʨʫʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ɼʣʷ ʟʘʢʘʟʯʠʢʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥ ʥʝ ʚʧʨʘʚʝ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʠʨʫʝʤʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʝ, ʥʝ ʧʨʝʜʩʪʘʚʠʚ ʤʘʪʝʨʠʘʣʳ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʵʢʩʧʝʨʪʠʟʫ. ɼʣʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʠʟ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʚʳʪʝʢʘʝʪ ʦʙʷʟʘʥʥʦʩʪʴ ʧʨʠʥʷʪʴ ʥʘ ʵʢʩʧʝʨʪʠʟʫ ʤʘʪʝʨʠʘʣʳ, 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʧʨʦʚʝʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ; 

ïʢʦʤʧʣʝʢʩʥʦʩʪʠ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ 

ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʧʦʩʣʝʜʩʪʚʠʡ. ʀʟʣʦʞʝʥʥʳʡ ʧʨʠʥʮʠʧ ʦʙʷʟʳʚʘʝʪ ʦʨʛʘʥʳ ʠ ʢʦʤʠʩʩʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʦʮʝʥʠʪʴ ʧʦʣʥʦʪʫ ʚʠʜʦʚ ʠ ʤʘʩʰʪʘʙʦʚ ʚʦʟʜʝʡʩʪʚʠʡ 

ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʵʢʩʧʝʨʪʠʟʳ; 

ïʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʫʯʝʪʘ ʪʨʝʙʦʚʘʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʆʙʷʟʳʚʘʝʪ ʩʫʙʲʝʢʪʦʚ ʵʢʦʣʦʛʦ-ʵʢʩʧʝʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʫʨʦʚʥʷʭ, 

ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʧʨʘʚʦʚʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʟʤʝʱʝʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʲʝʢʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʘʚʘ ʢʘʞʜʦʛʦ 

ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 

ïʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ. 

ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʷʟʳʚʘʝʪ ʟʘʢʘʟʯʠʢʘ ʦʙʝʩʧʝʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʵʢʩʧʝʨʪʠʟʳ; 

ïʥʝʟʘʚʠʩʠʤʦʩʪʠ ʵʢʩʧʝʨʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠʤʠ ʩʚʦʠʭ 

ʧʦʣʥʦʤʦʯʠʡ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʆʥ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʠʢʪʦ ʥʝ ʚʧʨʘʚʝ 

ʚʤʝʰʠʚʘʪʴʩʷ ʚ ʨʘʙʦʪʫ ʵʢʩʧʝʨʪʘ, ʚʳʧʦʣʥʷʝʤʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ, ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ ʥʘ ʝʝ ʧʨʦʚʝʜʝʥʠʝ, ʟʘʜʘʯʘʤʠ, 

ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʧʝʨʝʜ ʵʢʩʧʝʨʪʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʵʢʩʧʝʨʪʥʦʡ ʢʦʤʠʩʩʠʠ ʠʣʠ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʛʨʫʧʧʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʨʠʥʮʠʧʦʤ ʵʢʩʧʝʨʪ ʩʚʦʙʦʜʝʥ ʚ ʦʮʝʥʢʘʭ ʵʢʩʧʝʨʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʠ ʚʳʚʦʜʘʭ ʧʦ ʥʝʤʫ; 

ïʥʘʫʯʥʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ, ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʟʘʢʦʥʥʦʩʪʠ ʟʘʢʣʶʯʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ. ɿʘʢʣʶʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤʠ, ʘ 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʠʭ ʩʫʞʜʝʥʠʷ ʠ ʚʳʚʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʫʯʥʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʤʠ. 

ɿʘʢʣʶʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʝʢʪʠʚʥʳʤʠ. ʆʙʲʝʢʪʠʚʥʦʩʪʴ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʧʨʝʜʚʟʷʪʦʡ, ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʡ ʦʮʝʥʢʝ ʦʙʲʝʢʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʠ ʧʦʜʛʦʪʦʚʢʝ ʚʢʣʶʯʘʝʤʳʭ ʚ ʟʘʢʣʶʯʝʥʠʷ ʚʳʚʦʜʦʚ ʧʦ ʥʝʤʫ ʢʘʞʜʳʤ ʫʯʘʩʪʥʠʢʦʤ 

ʵʢʦʣʦʛʦïɻ ʢʩʧʝʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʢʦʤʠʩʩʠʝʡ ʚ ʮʝʣʦʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʠʥʮʠʧʘ ʟʘʢʦʥʥʦʩʪʠ ʟʘʢʣʶʯʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʦʙʲʝʢʪʘ ʵʢʩʧʝʨʪʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʯʪʦ ʧʣʘʥʠʨʫʝʤʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʵʪʦ 

ʜʘʝʪ ʠʤ ʦʩʥʦʚʘʥʠʝ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʜʦʧʫʩʪʠʤʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ. ɽʩʣʠ ʟʘʢʘʟʯʠʢʦʤ ʥʝ 

ʚʳʧʦʣʥʝʥʳ (ʥʝ ʩʦʙʣʶʜʝʥʳ) ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʪʦ ʢʦʤʠʩʩʠʷ ʥʝ ʚʧʨʘʚʝ ʜʦʧʫʩʪʠʪʴ 

ʨʝʘʣʠʟʘʮʠʶ ʦʙʲʝʢʪʘ; ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʦʤʠʩʩʠʷ ʥʝ ʚʧʨʘʚʝ ʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ. 

ɽʩʣʠ ʞʝ ʪʘʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʚʩʝ ʞʝ ʜʘʝʪʩʷ, ʪʦ ʵʪʦ ʩʣʫʞʠʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʚʦʜʘ ʦ ʥʘʨʫʰʝʥʠʠ 

ʧʨʠʥʮʠʧʘ ʟʘʢʦʥʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ; 

ïʛʣʘʩʥʦʩʪʠ, ʫʯʘʩʪʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʦʙʲʝʜʠʥʝʥʠʡ), ʫʯʝʪʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʤʥʝʥʠʷ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʙʷʟʘʥʥʦʩʪʴ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ ʵʢʦʣʦʛʦïɻ ʢʩʧʝʨʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʦ ʧʨʦʚʦʜʠʤʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʝ, ʫʯʘʩʪʠʷ ʦ ʥʝʡ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʦʙʲʝʜʠʥʝʥʠʡ), ʫʯʝʪʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʤʥʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʅʝʚʳʧʦʣʥʝʥʠʝ ʠʤʠ ʵʪʦʡ ʦʙʷʟʘʥʥʦʩʪʠ 
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ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚʠʥʦʚʥʳʭ ʣʠʮ 

ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; 

ïʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ 

ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ, ʧʨʦʚʝʜʝʥʠʝ, ʢʘʯʝʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʆʥ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʩʣʫʯʘʝ 

ʥʝʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʪʨʝʙʦʚʘʥʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ ʦʥʠ ʙʫʜʫʪ ʥʝʩʪʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʫʶ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʥʘʟʚʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ð ʚʘʞʥʝʡʰʝʝ ʪʨʝʙʦʚʘʥʠʝ ʠ ʫʩʣʦʚʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʝʨʪʠʟʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʘʚʘ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʚ ʩʚʷʟʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʚʦʟʥʠʢʘʝʪ ʥʝʤʘʣʦ ʧʨʦʙʣʝʤ. 

ɺ ʩʪʘʪʴʝ 11 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝè ʧʝʨʝʯʠʩʣʝʥʳ ʦʙʲʝʢʪʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ [2]: 

ïʧʨʦʝʢʪʳ ʥʦʨʤʘʪʠʚʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʠ ʠʥʩʪʨʫʢʪʠʚʥʦïʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʪʚʝʨʞʜʘʝʤʳʭ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʈʌ; 

ïʧʨʦʝʢʪʳ ʬʝʜʝʨʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʯʘʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʫʯʝʪʦʤ ʨʝʞʠʤʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ; 

ïʧʨʦʝʢʪʳ ʩʦʛʣʘʰʝʥʠʡ ʦ ʨʘʟʜʝʣʝ ʧʨʦʜʫʢʮʠʠ; 

ïʤʘʪʝʨʠʘʣʳ ʦʙʦʩʥʦʚʘʥʠʷ ʣʠʮʝʥʟʠʡ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ; 

ïʧʨʦʝʢʪʳ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʥʦʚʳʝ ʪʝʭʥʠʢʫ, ʪʝʭʥʦʣʦʛʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʥʘ ʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ; 

ïʤʘʪʝʨʠʘʣʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʡ, 

ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ ʧʨʠʜʘʥʠʝ ʵʪʠʤ ʪʝʨʨʠʪʦʨʠʷʤ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʟʦʥʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷ ʠʣʠ ʟʦʥʳ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ; 

ïʤʘʪʝʨʠʘʣʳ, ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ 

ʚ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ; 

ïʦʙʲʝʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ 

çʆ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʰʝʣʴʬʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ 

çʆʙ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ 

çʆ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʩʢʠʭ ʚʦʜʘʭ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʤʦʨʝ ʠ ʧʨʠʣʝʞʘʱʝʡ ʟʦʥʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè. 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʦʪ 23 ʥʦʷʙʨʷ 1995 ʛ. çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʝè ʚ ʧʝʨʝʯʥʠ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʦʙʲʝʢʪʳ, ʪʨʝʙʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʦʤʫ ʧʨʘʚʦʚʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʞʝʩʪʢʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʧʨʦʮʝʜʫʨʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʙʳʣʘ, ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʨʦʡ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ. 

ʉʠʪʫʘʮʠʷ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʘʩʴ ʩ ʧʨʠʥʷʪʠʝʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 18 ʜʝʢʘʙʨʷ 

2006 ʛ. ˉ 232-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʠ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [3]. ʕʪʠʤ ɿʘʢʦʥʦʤ ʠʟ ʧʝʨʝʯʥʷ 
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ʦʙʲʝʢʪʦʚ ʦʙʷʟʘʪʝʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠʩʢʣʶʯʝʥʳ ʧʨʦʝʢʪʳ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʩʰʠʨʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ, ʢʦʥʩʝʨʚʘʮʠʠ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʪ.ʧ. ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʧʨʝʜʴ ʵʢʩʧʝʨʪʠʟʘ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ, 

ʨʝʛʫʣʠʨʫʝʤʳʭ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʜʝʢʩʦʤ ʈʌ [4]. 

ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʧʝʨʝʯʥʷ ʦʙʲʝʢʪʦʚ ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʩʰʠʨʝʥʠʷ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ, ʢʦʥʩʝʨʚʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʪ.ʧ. ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʥʘʠʙʦʣʝʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ, ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʮʝʥʠʚʘʶʪ ʢʘʢ 

ʨʘʟʨʫʰʝʥʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʷʚʣʷʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʦʪʚʝʯʘʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʪʴʠ 18 ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝè [2]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ ʚʩʝʛʜʘ ʙʳʣʠ ʠ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʙʝʟ ʢʦʥʪʨʦʣʴʥʦïʥʘʜʟʦʨʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʥʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʪʲʝʤʣʝʤʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʠ ʟʘʱʠʪʠʪʴ ʧʨʘʚʘ ʛʨʘʞʜʘʥ, ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʫʶ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʨʛʘʥʳ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ, ʘ ʦʙʱʝʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ð 

ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʚʦʩʧʦʩʦʙʥʦʩʪʠ ʛʨʘʞʜʘʥʠʥʘ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʢ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʧʦ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʝ ʠ ʢʦʥʪʨʦʣʶ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʭʦʪʷ ʢʘʞʜʦʝ ʠʟ ʵʪʠʭ ʧʨʘʚʦʚʳʭ ʩʨʝʜʩʪʚ 

ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʬʫʥʢʮʠʶ ʚ ʤʝʭʘʥʠʟʤʝ ʜʝʡʩʪʚʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʘʚʘ. ʇʨʘʚʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʙʦʣʝʝ ʰʠʨʦʢʦʝ. ɿʘʜʘʯʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ð ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʳʣʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʨʳ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘʜʝʢʚʘʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʪʝʦʨʝʪʠʢʦïʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. ʇʨʠʚʝʜʝʥʳ ʧʨʦʙʣʝʤʳ 

ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ, ʜʘʥʦ ʦʮʝʥʢʘ ʪʫʨʠʩʪʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʘʥʘʣʠʟʠʨʦʚʘʥʘ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ, ʨʦʣʴ ʋʩʪʶʨʪʩʢʦʛʦ ʧʣʘʪʦ 

ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʪʫʨʠʟʤʘ ʨʝʩʧʫʙʣʠʢʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʢʘʢ ʠ 

ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʠʤʝʝʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʦʙʱʝʛʦ ʪʫʨʠʟʤʘ, ʥʦ ʠ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʵʢʦʪʫʨʠʟʤʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠʨʦʜʥʦï

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʩʦ ʩʚʦʝʦʙʨʘʟʥʦʡ ʧʨʠʨʦʜʦʡ, ʧʨʠʩʫʱʝʡ ʪʦʣʴʢʦ ʝʡ 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʠ ʧʨʠʨʦʜʥʳʤ ʤʠʨʦʤ, ʩʪʝʧʷʤʠ, ʦʟʝʨʥʳʤʠ ʠ ʚʦʜʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ, ʧʨʠʙʨʝʞʴʷʤʠ 

ɸʤʫʜʘʨʴʠ, ʟʘʧʦʚʝʜʥʠʢʦʤ ɹʘʜʘʡ ʊʫʢʘʡ, ʨʘʚʥʠʥʘʤʠ ʋʩʪʶʨʪʘ, ʧʫʩʪʳʥʝʡ ʂʳʟʳʣʢʫʤ, ʛʦʨʘʤʠ 

ʉʫʣʪʘʥ ʋʚʘʡʩʪʘʛ, ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ ɹʝʣʪʘʛ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. 

ɺ ʨʘʙʦʪʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʣʘʪʦ ʋʩʪʶʨʪ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʥʘ ɺʝʣʠʢʦʤ ʰʝʣʢʦʚʦʤ ʧʫʪʠ ʙʳʣʦ 

ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʪʦʨʛʦʚʳʤ ʧʫʪʝʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʷʚʣʷʣʦʩʴ ʪʘʢʞʝ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʫʭʦʧʫʪʥʳʤ ʧʫʪʝʤ ʤʝʞʜʫ ʂʘʩʧʠʝʤ ʠ ɸʨʘʣʦʤ. ʅʳʥʝ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʝʡ, ʩʚʷʟʫʶʱʝʡ ʩʝʚʝʨʦï

ʟʘʧʘʜʥʳʝ ʚʦʨʦʪʘ ʋʟʙʝʢʠʩʪʘʥʘ ʩ ʚʦʩʪʦʢʦʤ ʠ ʟʘʧʘʜʦʤ. ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʣʘʪʦ ʋʩʪʶʨʪ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʴʥʳʝ ʠ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʦʪʚʝʯʘʶʱʠʝ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʷʚʣʷʶʪʩʷ ʘʨʪʝʨʠʷʤʠ 

ʵʢʦʥʦʤʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ. 

ɸʚʪʦʨʳ ʜʝʣʘʶʪ ʚʳʚʦʜ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʘʪʦ ʋʩʪʶʨʪ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ 

ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʵʢʦʪʫʨʠʟʤʘ, ʪʘʢ ʢʘʢ ʜʣʷ ʵʪʦʛʦ ʠʤʝʶʪʩʷ ʚʩʝ ʧʨʠʨʦʜʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʘʜʨʝʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʵʪʠʭ 

ʮʝʣ̫ʭ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʥʦʩʪʴ ʤʝʩʪʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʥʦ 

ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʨʝʢʣʘʤʘ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʩʪʥʳʭ ʉʄʀ ʠ ʀʥʪʝʨʥʝʪʝ.  

 

Abstract. This article discusses some theoretical and methodological issues of the development 

of ecological tourism in the Republic of Karakalpakstan. Presents the problems and ways to solve 

them, given the tourism potential assessment of Karakalpakstan, including analyze new ecotourism 

destinations in the region, the role of the Ustyurt plateau in the Republic of ecotourism development. 

In the process, information was obtained that in the Republic of Karakalpakstan, as in many 

regions of Uzbekistan, there is a very big tourist potential, not only for the development of a common 

tourism, but also a kind of ecotourism. Since spatial natural ecosystems Karakalpakstan with peculiar 
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nature inherent only to her vegetable and the natural world, steppes, lake and watershed, coastal 

Amudarya reserve Badai Tukai, plains Ustyurt, Kyzylkum desert, mountains Sultan Uvaystag, hills 

Beltag, It differs from the other regions. 

The paper notes that the Ustyurt plateau being located on the Great Silk Road was a trade route 

of the ancient times of strategic importance, and was the only land route between the Caspian and Aral. 

Now it is the territory, linking the north-west gate of Uzbekistan to the east and west. Located on a 

plateau Ustyurt Avtomagistralnaya and railways that meet international standards, are the arteries of the 

economy of Uzbekistan. 

In our opinion, in the future, you can use the Ustyurt Plateau in Karakalpakstan as the object 

of ecotourism and for this there are all natural features. It is therefore necessary to develop and 

implement targeted programs in this direction. For these purposes, to attract tourists need not only 

the activity of local businessmen, but also effective advertising in national and local media and on 

the Internet. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʠʟʤ, ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʵʢʦʪʫʨʠʟʤ, ʪʫʨʠʩʪʠʯʝʩʢʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ, ʟʘʢʘʟʥʠʢ, ʟʘʧʦʚʝʜʥʠʢ, ʋʩʪʶʨʪʩʢʦʝ ʧʣʘʪʦ. 

 

Keywords: tourism, tourism potential, ecotoirism, tourism infrastructure, transport services, 

wildlife sanctuary, reserve, Ustyurt plateau. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʪʫʨʠʟʤʝ ʧʦ ʚʩʝʤʫ ʤʠʨʫ 

ʚr ʰʝ, ʯʝʤ ʢʦʛʜʘ-ʣʠʙʦ. ɼʘʥʥʘʷ ʦʪʨʘʩʣʴ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ʦʪʜʳʭʘ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʡ 

ʨʘʟʚʠʪʦʡ ʦʪʨʘʩʣʴʶ ʪʫʨʠʟʤʘ. 

ʕʢʦʪʫʨʠʟʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ. ʕʪʦ ʦʜʥʘ 

ʠʟ ʬʦʨʤ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ, ʛʜʝ ʯʝʣʦʚʝʢ ʥʝ ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʝ ʟʜʦʨʦʚʴʝ, ʥʦ ʠ ʧʦʣʫʯʘʝʪ 

ʵʩʪʝʪʠʯʝʩʢʦʝ ʥʘʩʣʘʞʜʝʥʠʝ, ʥʘʙʣʶʜʘʷ ʟʘ ʬʣʦʨʦʡ ʠ ʬʘʫʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʮʝʣʴʶ ʵʢʦʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʳ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ð ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʝʛʦ 

ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʣʷ ʧʨʠʟʥʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʣʶʜʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: ʦʢʘʟʳʚʘʝʤʘʷ ʫʩʣʫʛʘ ʜʦʣʞʥʘ ʙʳʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʘʧʨʘʚʣʝʥʥʦʡ, 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʫʩʣʫʛʘ ʪʫʨʠʩʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ, ʧʠʪʴʝʚʳʝ ʠ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ʠ ʧʦʣʝʟʥʳʤʠ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴʩʷ ʤʝʩʪʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʠʜʳ ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞʜʘʪʴ ʪʫʨʠʩʪʦʚ ʚ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʳʝ 

ʤʝʩʪʘ. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺʩʝʤʠʨʥʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ɺʊʆ) ʵʢʦʪʫʨʠʟʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʭʦʜʦʚ ʚ ʧʨʠʨʦʜʥʳʝ ʟʦʥʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ ʠ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ 

ʞʠʟʥʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ [1].  

ɺ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʧʦʜ ʵʢʦʪʫʨʠʟʤʦʤ ʧʦʥʠʤʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʦʝʟʜʢʠ ʚ ʵʢʟʦʪʠʯʝʩʢʠʝ ʧʨʠʨʦʜʥʳʝ ʟʦʥʳ, ʠʤʝʶʱʠʝ ʜʫʭʦʚʥʦïʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʝ ʮʝʣʠ, ʥʦ ʠ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʨʘʟʨʝʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ. 

ʀʩʭʦʜʷ ʠʟ ʦʙʦʙʱʝʥʥʳʭ ʩʫʞʜʝʥʠʡ ʫʯʝʥʳʭïɻ ʢʦʣʦʛʦʚ ʋʟʙʝʢʠʩʪʘʥʘ, ʵʢʦʪʫʨʠʟʤ ʧʦʜ ʜʫʭʦʚʥʦï

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʤʠ ʧʦʥʷʪʠʷʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʫʪʝʰʝʩʪʚʠʷ ʵʢʦʪʫʨʠʩʪʦʚ ʚ ʵʢʟʦʪʠʯʝʩʢʠʝ 

ʧʨʠʨʦʜʥʳʝ ʟʦʥʳ, ʠʭ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʥʘ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʢʦʧʢʠ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. 



 

 

 

48 

 

 

 

ȭɊȷȷȱȾȱȹɈ ȹȬȿȶȴ ȴ ȻȼȬȶȾȴȶȴ ñ BULLETIN OF SCIENCE AND PRACTICE  

                                                  ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)                              ʈ6 (ɔɪəɨ) 2016  ɏ. 
                                                                           http://www.bulletennauki.com 

              

 
ɺ 2005 ʛʦʜʫ ʦ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʇʨʠʘʨʘʣʴʷ ʜʠʨʝʢʪʦʨʦʤ 

ʅʫʢʫʩʩʢʦʛʦ ʬʠʣʠʘʣʘ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʬʦʥʜʘ ʧʦ ʩʧʘʩʝʥʠʶ ɸʨʘʣʘ ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʩʣʝʜʫʶʱʝʝ 

ʧʨʝʜʣʦʞʝʥʠʝ: çʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʤʘʣʳʝ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʡ 

ʧʦ ʨʘʟʚʠʪʠʶ ʚ ʫʜʦʙʥʳʭ ʤʝʩʪʘʭ ʵʢʦʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʢʦʤʧʣʝʢʩʥʳʝ ʩʝʨʚʠʩʥʳʝ ʧʫʥʢʪʳ, 

ʤʘʣʳʝ ʛʦʩʪʠʥʠʮʳ, ʩʧʦʨʪʠʚʥʳʝ ʠ ʦʭʦʪʥʠʯʴʠ, ʘ ʪʘʢʞʝ ʨʳʙʦʣʦʚʥʳʝ ʭʦʟʷʡʩʪʚʘè [2]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʠʤʝʝʪʩʷ ʦʯʝʥʴ 

ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʛʦ ʪʫʨʠʟʤʘ, ʥʦ ʠ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʵʢʦʪʫʨʠʟʤʘ. ʊʘʢ 

ʢʘʢ ʧʨʠʨʦʜʥʦïʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʩʦ ʩʚʦʝʦʙʨʘʟʥʦʡ ʧʨʠʨʦʜʦʡ, 

ʧʨʠʩʫʱʝʡ ʪʦʣʴʢʦ ʝʡ ʨʘʩʪʠʪʝʣʴʥʳʤ ʠ ʧʨʠʨʦʜʥʳʤ ʤʠʨʦʤ, ʩʪʝʧʷʤʠ, ʦʟʝʨʥʳʤʠ ʠ ʚʦʜʥʳʤʠ 

ʙʘʩʩʝʡʥʘʤʠ, ʧʨʠʙʨʝʞʴʷʤʠ ɸʤʫʜʘʨʴʠ, ʟʘʧʦʚʝʜʥʠʢʦʤ ɹʘʜʘʡ ʊʫʢʘʡ, ʨʘʚʥʠʥʘʤʠ ʋʩʪʶʨʪʘ, 

ʧʫʩʪʳʥʝʡ ʂʳʟʳʣʢʫʤ, ʛʦʨʘʤʠ ʉʫʣʪʘʥ ʋʚʘʡʩʪʘʛ, ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ ɹʝʣʪʘʛ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ. 

ʆʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʣʘʪʦ ʋʩʪʶʨʪ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʩʝʚʝʨʦïʟʘʧʘʜʝ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʠ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ ʩ ʂʘʟʘʭʩʪʘʥʦʤ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʩʪʘʣʦ 

ʙʝʟʚʦʜʥʳʤ ʧʫʩʪʳʥʥʳʤ ʤʝʩʪʦʤ ʟʝʤʥʦʛʦ ʰʘʨʘ ʤʝʞʜʫ ʂʘʩʧʠʡʩʢʠʤ ʠ ɸʨʘʣʴʩʢʠʤ ʤʦʨʝʤ, ʛʜʝ 

ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʫʶ ʩʣʦʞʥʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʥʘ ʧʣʘʪʦ ʋʩʪʶʨʪ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ, ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʳʭ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʟʘʛʘʜʢʦʡ ʜʣʷ ʥʘʫʢʠ. 

ʇʣʘʪʦ ʋʩʪʶʨʪ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʥʘ ɺʝʣʠʢʦʤ ʰʝʣʢʦʚʦʤ ʧʫʪʠ ʙʳʣʦ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʪʦʨʛʦʚʳʤ 

ʧʫʪʝʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʷʚʣʷʣʦʩʴ ʪʘʢʞʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʫʭʦʧʫʪʥʳʤ ʧʫʪʝʤ ʤʝʞʜʫ 

ʂʘʩʧʠʝʤ ʠ ɸʨʘʣʦʤ. ʅʳʥʝ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʝʡ, ʩʚʷʟʫʶʱʝʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʚʦʨʦʪʘ 

ʋʟʙʝʢʠʩʪʘʥʘ ʩ ʚʦʩʪʦʢʦʤ ʠ ʟʘʧʘʜʦʤ. ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʣʘʪʦ ʋʩʪʶʨʪ ʘʚʪʦʤʘʛʠʩʪʨʘʣʴʥʳʝ ʠ 

ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʦʪʚʝʯʘʶʱʠʝ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʷʚʣʷʶʪʩʷ ʘʨʪʝʨʠʷʤʠ ʥʘʰʝʡ ʵʢʦʥʦʤʠʢʠ.  

ɿʜʝʩʴ ʧʨʦʞʠʚʘʣʠ ʜʨʝʚʥʠʝ ʧʣʝʤʝʥʘ ʘʨʘʥʦʚ. ʅʘ ʧʨʦʩʪʦʨʘʭ, ʥʘʯʠʥʘʶʱʠʭʩʷ ʩ ʙʝʨʝʛʦʚ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʠ ʟʘʢʘʥʯʠʚʘʶʱʠʭʩʷ ʙʝʨʝʛʘʤʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʠʤʝʥʫʶʱʠʝʩʷ ʧʣʘʪʦ ʋʩʪʶʨʪ, 

ʩʫʱʝʩʪʚʫʶʪ ʦʩʪʘʪʢʠ ʩʪʨʦʝʥʠʡ ʧʣʝʤʝʥ ʘʨʘʥʦʚ. ʆʥʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʶʪʩʷ ʟʘʛʘʜʢʦʡ ʜʣʷ ʥʘʫʢʠ. 

ɼʣʠʥʘ ʢʨʝʧʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʦʪ 600 ʜʦ 900 ʤʝʪʨʦʚ, ʰʠʨʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 400ï600 ʤʝʪʨʦʚ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʙʦʣʝʝ 18 ʛʝʢʪʘʨʦʚ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʚʦʜʥʳʤʠ ʜʘʤʙʘʤʠ, ʛʜʝ ʩʦʙʠʨʘʣʠ ʪʘʣʳʝ ʠ ʜʦʞʜʝʚʳʝ 

ʚʦʜʳ. ʊʦʨʛʦʚʳʝ ʢʘʨʘʚʘʥʳ ʦʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʟʜʝʩʴ, ʯʪʦʙʳ ʥʘʧʠʪʴʩʷ ʚʦʜʳ [3]. 

ʊʘʢʠʝ ʩʧʦʩʦʙʳ ʦʨʦʰʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʚʦʜʳ ʜʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʫʶʪ ʫ ʥʝʢʦʪʦʨʳʭ ʩʢʦʪʦʚʦʜʦʚ 

ʊʫʨʢʤʝʥʠʩʪʘʥʘ [4].  

ʇʣʘʪʦ ʋʩʪʶʨʪ ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʠʥʦʡ ʩ ʚʳʩʦʪʦʡ ʜʦ 300 ʤʝʪʨʦʚ (ʩʨʝʜʥʷʷ ʜʣʠʥʘ ð 100ï200 ʤ.), 

ʛʜʝ ʠʤʝʝʪʩʷ ʨʷʜ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʚʳʩʦʪʦʡ ʜʦ 292 ʤ. (ɸʢʪʫʤʩʠʢ, ʂʘʨʘʙʘʡʠʨ) ʠ ʥʝʩʢʦʣʴʢʦ 

ʥʠʟʤʝʥʥʦʩʪʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʘʤʳʝ ʢʨʫʧʥʳʝ ɹʘʨʩʘïʢʝʣʴʤʝʩ (ī50 ʤ) ʠ ɸʩʝʢʝïɸʫʜʘʥ (ī29 ʤ). 

ʈʘʚʥʠʥʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʫʩʪʫʧʘʤʠ ʥʘ ɸʤʫʜʘʨʴʠʥʩʢʦʡ ʜʝʣʴʪʝ. ʅʘ 

ʶʛʦ-ʟʘʧʘʜʝ ʋʩʪʶʨʪʘ ʨʘʩʧʦʣʦʞʝʥʘ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʉʘʨʳʢʘʤʳʰʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ɿʘʧʘʜʥʘʷ ʧʦʣʦʚʠʥʘ ʋʩʪʶʨʪʘ ʣʝʞʠʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʠ 

ʢʘʨʘʢʘʣʧʘʢʩʢʠʡ ʋʩʪʶʨʪ ʦʭʚʘʪʳʚʘʝʪ ʧʣʦʱʘʜʴ ʚ 70 ʪʳʩ. ʢʤ
2
. ʇʣʘʪʦ ʋʩʪʶʨʪ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʨʘʚʥʠʥ ʩʚʦʝʡ ʚʳʩʦʪʦʡ. ʅʘ ʢʘʞʜʦʡ ʩʪʦʨʦʥʝ ʋʩʪʶʨʪʘ, ʠ ʚ ʥʠʟʤʝʥʥʦʩʪʷʭ, ʠ 

ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ ʠʤʝʶʪʩʷ ʧʨʷʤʳʝ ʠ ʦʯʝʥʴ ʢʨʫʪʳʝ ʩʢʘʣʳ ʠ ʦʙʨʳʚʳ. ʕʪʠ ʩʢʘʣʳ ʚ ʢʥʠʛʘʭ 

ʥʘʟʳʚʘʶʪ çʯʠʥʢʘʤʠè. ʇʣʘʪʦ ʋʩʪʶʨʪ ʥʝ ʫʩʪʫʧʘʝʪ ɸʤʝʨʠʢʘʥʩʢʠʤ ʠʣʠ ʂʘʥʘʜʩʢʠʤ ʢʨʫʪʳʤ ʭʦʣʤʘʤ.  

ʋʩʪʶʨʪ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʭʦʣʤʘʤʠ ʠ ʦʙʨʳʚʘʤʠ, ʚʧʘʜʠʥʘʤʠ ʠ ʫʩʪʫʧʘʤʠ, ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʜʦʨʦʛ ʠʣʠ ʪʨʦʧʠʥʦʢ. ʅʘ ʶʛʝ ʋʩʪʶʨʪʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʚʦʣʥʦʦʙʨʘʟʥʫʶ ʭʦʣʤʠʩʪʫʶ ʩʪʝʧʴ ʂʘʧʣʘʥ, ʘ ʥʘ ʩʝʚʝʨʝ ʦʪ ʥʝʝ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʋʩʪʶʨʪʘ, ð 

ʩʪʝʧʴ ʂʘʨʘʙʘʫʨ, ʧʨʦʩʪʠʨʘʶʱʫʶʩʷ ʩ ʩʝʚʝʨʦïʟʘʧʘʜʘ ʋʩʪʶʨʪʘ ʥʘ ʶʛʦïʚʦʩʪʦʢ. ʀʤʝʥʥʦ ʪʘʤ 
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ʥʘʭʦʜʠʪʩʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʦʯʢʘ ʋʩʪʶʨʪʘ. ʏʝʨʝʟ ʥʠʟʤʝʥʥʦʩʪʴ ɹʘʨʩʘïʢʝʣʴʤʝʩ ʧʨʦʚʝʜʝʥʘ ʞʝʣʝʟʥʘʷ 

ʜʦʨʦʛʘ ʂʫʥʛʨʘʜïʄʘʢʘʪ.  

ʅʘ ʢʘʨʘʢʘʣʧʘʢʩʢʦʤ ʋʩʪʶʨʪʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʥʠʟʤʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ.  

ʅʠʟʤʝʥʥʦʩʪʴ ʩʝʚʝʨʥʦʛʦ ʋʩʪʶʨʪʘ ð ʩʘʤʘʷ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ, ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ʩʝʚʝʨʦï

ʚʦʩʪʦʢʘ ʥʘ ʶʛʦïʟʘʧʘʜ. ɺ ʛʣʫʙʠʥʝ ʥʠʟʤʝʥʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʦʣʝʥʳʝ ʠ ʧʝʩʯʘʥʳʝ 

ʟʦʥʳ. ʀʟ ʥʠʭ ʧʫʩʪʳʥʷ ɼʞʘʨʳʥʢʫʜʫʢ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ. 

ʅʠʟʤʝʥʥʦʩʪʴ ɹʘʨʩʘïʢʝʣʴʤʝʩ ð ʵʪʦ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʋʩʪʶʨʪʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ð 

1000 ʢʤ
2
. ɺ ʮʝʥʪʨʝ ʥʠʟʤʝʥʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʣʝʚʳʝ ʟʘʣʝʞʠ ɹʘʨʩʘïʢʝʣʴʤʝʩ. ʆʢʨʘʠʥʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʥʪʨʫ ʩʪʦʠʪ ʚʳʰʝ ʥʘ 40ï50 ʤ ʠ ʠʤʝʝʪ ʪʘʨʝʣʢʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. 

ʉʘʤʘʷ ʛʣʫʙʦʢʘʷ ʪʦʯʢʘ ɹʘʨʩʘʢʝʣʴʤʝʩ ʚʳʰʝ ʦʪ ʫʨʦʚʥʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʥʘ 12ï15 ʤʝʪʨʦʚ. 

ɺ ʜʦʞʜʣʠʚʳʝ ʚʨʝʤʝʥʘ ʠ ʚ ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʩʥʝʛʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ ʥʠʟʤʝʥʥʦʩʪʠ ʦʙʨʘʟʫʶʪʩʷ 

ʣʫʞʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. ɿʜʝʩʴ ʠʤʝʶʪʩʷ ʦʙʨʘʟʦʚʘʥʥʳʝ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʙʦʣʴʰʠʝ ʩʦʣʝʚʳʝ 

ʟʘʧʘʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʜʴʤʠ ʜʣʷ ʧʠʪʘʥʠʷ ʠ ʣʝʯʝʥʠʷ.   

ʅʠʟʤʝʥʥʦʩʪʴ ʐʘʢʧʘʢʪʠ ð ʜʣʠʥʘ 6 ʢʤ, ʰʠʨʠʥʘ 3 ʢʤ. ʉʢʣʦʥʳ ʦʯʝʥʴ ʢʨʫʪʳʝ. ɿʜʝʩʴ ʥʘʨʷʜʫ 

ʩ ʧʝʩʯʘʥʳʤʠ ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ ʤʥʦʛʦ ʟʘʩʦʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɿʜʝʩʴ ʞʝ ʨʘʙʦʪʘʝʪ ʛʘʟʦʚʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʐʘʢʧʘʢʪʠ. 

ʅʠʟʤʝʥʥʦʩʪʴ ɸʩʘʢʝʘʫʜʘʥ ð ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʝ ʦʟʝʨʘ ʉʘʨʳʢʘʤʳʰ ʠ ʢʘʢ ʙʳ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʝʤ. ɺʧʘʜʠʥʘ ʟʘʥʠʤʘʝʪ ʦʙʰʠʨʥʫʶ ʧʣʦʱʘʜʴ, ʘ ʦʩʥʦʚʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʟʘʩʦʣʝʥʥʳʭ ʤʝʩʪ. ɺʳʩʦʪʘ ʦʩʥʦʚʳ ʩʦʩʪʘʚʣʷʝʪ 40ï50 ʤ ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ.  

ʅʘ ʧʣʘʪʦ ʋʩʪʶʨʪ ʠʤʝʝʪʩʷ ʦʢʦʣʦ 600 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʙʦʣʝʝ 70 ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʣʝʯʝʙʥʳʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʩʳʨʴʝʤ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʋʩʪʶʨʪʝ 

ʠʤʝʶʪʩʷ ʧʘʩʪʙʠʱʘ, ʧʣʦʱʘʜʴʶ 5,2 ʤʣʥ. ʛʝʢʪʘʨʦʚ. ɿʜʝʩʴ ʚ ʪʝʯʝʥʠʝ 9 ʤʝʩʷʮʝʚ ʤʦʞʥʦ ʧʘʩʪʠ 200 

ʪʳʩʷʯ ʧʦʛʦʣʦʚʴʷ ʣʦʰʘʜʝʡ ʠ ʢʨʫʧʥʦʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  

ʌʘʫʥʘ ʧʪʠʮ ʚ ʋʩʪʶʨʪʝ ʪʘʢʞʝ ʩʚʦʝʦʙʨʘʟʥʘ. ɺ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʟʜʝʩʴ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 

ʙʦʣʝʝ 200 ʚʠʜʦʚ ʧʪʠʮ ʠ ʪʦʣʴʢʦ 52 ʚʠʜʘ ʠʟ ʥʠʭ ʚʴʝʪ ʛʥʝʟʜʘ.  

ʅʘ ʋʩʪʶʨʪʝ ʬʘʫʥʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʩʪʝʧʷʭ: ʧʝʛʠʡ ʧʫʪʦʨʘʢ, 

ʪʫʰʢʘʥʯʠʢ, ʪʫʰʢʘʥʯʠʢ ʉʝʚʝʨʮʦʚʘ, ʢʨʦʣʠʢ, ʘ ʨʘʥʴʰʝ ʟʜʝʩʴ ʦʙʠʪʘʣ ʜʘʞʝ ʛʝʧʘʨʜ. ɺʩʪʨʝʯʘʝʪʩʷ ʠ 

ʢʨʘʩʥʦʭʚʦʩʪʳʡ ʪʫʰʢʘʥʯʠʢ. 

ʉʘʤʦʡ ʠʥʪʝʨʝʩʥʦʡ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴʶ ʋʩʪʶʨʪʘ ʜʣʷ ʵʢʦʪʫʨʠʟʤʘ ʷʚʣʷʶʪʩʷ ʩʢʘʣʳ. 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʩʦ ʩʪʦʨʦʥʳ, ʦʥʠ ʧʦʭʦʞʠ ʥʘ ʚʳʩʦʢʠʝ ʛʦʨʳ ʠ ʧʦʵʪʦʤʫ ʵʪʘ ʨʘʚʥʠʥʘ ʧʨʠʚʣʝʢʘʝʪ 

ʚʥʠʤʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʋʩʪʶʨʪʩʢʦʝ ʧʣʘʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʝ 

ʩʧʦʨʪʠʚʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦ ʤʦʪʦ ʠ ʘʚʪʦʨʘʣʣʠ ʧʦʭʦʞʠʝ ʥʘ çʇʘʨʠʞïɼʘʢʘʨè. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʩʘʡʛʘʢʠ, ʷʚʣʷʶʱʠʝʩʷ ʚʘʞʥʳʤ ʚʠʜʦʤ ʬʘʫʥʳ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, 

ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 90% ʠ ʧʦʵʪʦʤʫ ʚʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʘ ʪʘʢʞʝ ʚ 

ʂʨʘʩʥʦʡ ʩʧʠʩʦʢ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʧʨʦʜʦʣʞʘʶʪ 

ʠʩʯʝʟʘʪʴ ʚʠʜʳ ʜʞʝʡʨʘʥʦʚ ʠ ʨʝʜʢʠʭ ʭʠʱʥʳʭ ʧʪʠʮ. ʅʘ ʧʣʘʪʦ ʋʩʪʶʨʪ ʠʤʝʶʪʩʷ ʤʝʩʪʘ, ʛʜʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʩʘʡʛʘʢʦʚ. ʅʘ ʧʣʘʪʦ ʠʤʝʝʪʩʷ ʞʠʚʦʪʥʳʡ ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʡ ʢ ʩʫʨʦʚʳʤ ʪʷʞʝʣʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʤʝʩʪʥʦʩʪʠ. 

ɿʜʝʩʴ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ 700 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʙʦʣʝʝ 300 ʚʠʜʦʚ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʂʘʞʜʘʷ 

ʵʢʩʧʝʜʠʮʠʷ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ ʵʢʦʩʠʩʪʝʤʳ. ʇʫʩʪʳʥʥʳʝ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ ʋʩʪʶʨʪʘ ʥʫʞʜʘʶʪʩʷ ʚ ʦʭʨʘʥʝ. 

ɿʘʢʘʟʥʠʢ çʉʘʡʛʘʯʠʡè ʙʳʣ ʩʦʟʜʘʥ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʦʪ 29 ʥʦʷʙʨʷ 1991 ʛʦʜʘ ʟʘ ʥʦʤʝʨʦʤ 311/12. ʀʤʝʝʪ ʧʣʦʱʘʜʴ ʚ 1 ʤʣʥ. ʛʘ. ʉʦʟʜʘʥ 

ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʠ ʦʭʨʘʥʳ ʩʘʡʛʘʢʦʚ ʥʘ ʋʩʪʶʨʪʝ. ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʝʥʘ ʧʣʦʱʘʜʴ 

ʚ 467 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ. ʉʘʡʛʘʢ ʷʚʣʷʝʪʩʷ ʘʥʪʠʣʦʧʦʡ ʠ ʜʣʷ ʚʩʝʭ ʜʦʩʪʘʚʣʷʝʪ ʫʜʦʚʦʣʴʩʪʚʠʝ ʩʤʦʪʨʝʪʴ 

ʥʘ ʥʝʛʦ. ʉʘʡʛʘʢ ʥʝʩʢʦʣʴʢʦ ʧʦʭʦʞ ʥʘ ʜʞʝʡʨʘʥʘ, ʦʜʥʘʢʦ ʥʘ 75 ʩʤ. ʚʳʰʝ ʝʛʦ. ʅʦʞʢʠ ʢʦʨʦʪʢʠʝ, 
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ʛʦʣʦʚʘ ʢʨʫʧʥʘʷ, ʚʩʝʛʜʘ ʩʤʦʪʨʠʪ ʚʥʠʟ, ʠʤʝʝʪ ʥʦʩ, ʥʘʧʦʤʠʥʘʶʱʠʡ ʭʦʙʦʪ. ʂʘʞʜʳʡ ʩʘʡʛʘʢ ʠʤʝʝʪ 

ʚʝʩ ʜʦ 50 ʢʛ. ʉʘʤʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʩʘʤʮʦʚ. ʉʘʡʛʘʢʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʦʢʪʷʙʨʝïʥʦʷʙʨʝ ʤʝʩʷʮʝ. ʆʥʠ ʧʘʩʫʪʩʷ ʥʘ ʋʩʪʶʨʪʝ ʠ ʥʘ ʩʝʚʝʨʝ ʂʳʟʳʣʢʫʤʘ. 

ɺ ʜʝʢʘʙʨʝ ʤʝʩʷʮʝ ʦʥʠ ʨʘʟʤʥʦʞʘʶʪʩʷ. ʂ ʤʘʶ ʦʙʳʯʥʦ ʜʚʘ, ʘ ʠʥʦʛʜʘ ʨʦʞʜʘʝʪʩʷ ʦʜʠʥ ʩʘʡʛʘʢ. 

ʉʘʤʢʠ ʜʣʷ ʚʳʥʘʰʠʚʘʥʠʷ ʚʳʙʠʨʘʶʪ ʤʝʩʪʘ, ʥʝʛʦʜʥʳʝ ʜʣʷ ʧʘʩʪʙʠʱ. ʀ ʧʦ ʮʚʝʪʫ ʵʪʦʡ ʤʝʩʪʥʦʩʪʠ 

ʪʨʫʜʥʦ ʦʙʥʘʨʫʞʠʪʴ ʠʭ ʜʘʞʝ ʩ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ. ʂʘʢ ʪʦʣʴʢʦ ʤʦʣʦʜʳʝ ʩʘʡʛʘʢʠ ʚʩʪʘʥʫʪ ʥʘ ʥʦʛʠ, 

ʩʪʘʜʦ ʥʘʯʠʥʘʝʪ ʧʦʢʠʜʘʪʴ ʪʝʨʨʠʪʦʨʠʶ ʨʝʩʧʫʙʣʠʢʠ ʠ ʧʝʨʝʙʠʨʘʶʪʩʷ ʥʘ ʩʝʚʝʨ ʠ ʚʦʩʪʦʢ. ʆʩʝʥʴʶ 

ʦʥʠ ʚʦʟʚʨʘʱʘʶʪʩʷ. ʇʠʪʘʶʪʩʷ ʪʨʘʚʘʤʠ ʠ ʧʦʣʳʥʴʶ. ʆʙʠʪʘʶʪ ʩʪʘʜʘʤʠ ʠ ʧʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʩʘʡʛʘʢʦʚ ʦʪʜʝʣʴʥʦ. ʉʪʘʜʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʠʣʠ ʪʳʩʷʯ ʩʘʡʛʘʢʦʚ, ʥʦ 

ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʩʪʘʜʘ ʠʟ 30ï40 ʩʘʡʛʘʢʦʚ. ʆʩʝʥʴʶ ʧʦʩʣʝ ʝʜʠʥʦʙʦʨʩʪʚ ʢʘʞʜʳʡ ʩʘʤʝʮ 

ʦʙʨʘʟʫʝʪ ʩʪʘʜʦ ʠʟ 5ï10 ʩʘʤʦʢ. ɺʦ ʚʨʝʤʷ ʙʦʨʴʙʳ ʩʣʘʙʳʝ ʩʘʡʛʘʢʠ ʧʦʛʠʙʘʶʪ. ʉʢʦʨʦʩʪʴ ʙʝʛʘ 

ʩʘʡʛʘʢʦʚ ð 70 ʢʤ ʚ ʯʘʩ, ʠ ʧʦʵʪʦʤʫ ʫ ʥʠʭ ʧʦʯʪʠ ʥʝʪ çʚʨʘʛʦʚè. ʆʥʠ ʧʝʨʝʧʣʳʚʘʶʪ ʨʝʢʫ ʉʳʨʜʘʨʴʶ. 

ʆʜʥʘʢʦ ʩʣʘʙʳʝ ʠ ʙʦʣʴʥʳʝ ʩʘʡʛʘʢʠ ʩʪʘʥʫʪ ʜʦʙʳʯʝʡ ʚʦʣʢʦʚ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʩʪʠ ʟʘʢʘʟʥʠʢʘ çʉʘʡʛʘʯʠʡè ʧʨʠʥʷʪʦ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʦ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʦïʣʘʥʜʰʘʬʪʥʦʛʦ 

ʟʘʢʘʟʥʠʢʘ. ʅʘ ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʯʘʩʪʠ ʧʣʘʪʦ ʋʩʪʶʨʪ ʚ ʤʘʝ ʤʝʩʷʮʝ 2015 ʛʦʜʘ ʥʘʯʘʣʦʩʴ ʤʘʩʩʦʚʦʝ 

ʠʩʯʝʟʥʦʚʝʥʠʝ ʩʘʡʛʘʢʦʚ. ɽʩʣʠ ʚ 2014 ʛʦʜʫ ʚ ʂʘʟʘʭʩʪʘʥʝ ʙʳʣʦ 256,7 ʪʳʩʷʯ ʩʘʡʛʘʢʦʚ, ʪʦ ʚ ʤʘʝï

ʠʶʥʝ 2015 ʛʦʜʘ ʚʳʤʝʨʣʦ 132 ʪʳʩʷʯ [5]. 

ʆʟʝʨʦ ʉʫʜʦʯʴʝ. ʈʘʩʧʦʣʦʞʝʥʦ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʦʪ ʉʠʙʠʨʠ ʠ ʊʫʥʜʨʳ, ʚ ʤʝʩʪʘʭ 

ʚʦʟʚʨʘʱʝʥʠʷ ʦʙʨʘʪʥʦ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʤʠʛʨʘʮʠʦʥ-ʥʳʭ ʧʪʠʮ ʠʟ ʟʘʧʘʜʥʦʡ ɸʟʠʠ. 

ɺ 1991 ʛʦʜʫ ʟʜʝʩʴ ʧʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʙʳʣ 

ʩʦʟʜʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʡ ʟʘʢʘʟʥʠʢ ʉʫʜʦʯʴʝ. 

ʉʘʤʳʡ ʙʦʣʴʰʦʡ ʚʦʜʥʳʡ ʙʘʩʩʝʡʥ ʦʟʝʨʦ ʉʫʜʦʯʴʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʶʛʦïʟʘʧʘʜʝ ʛʦʨʦʜʘ 

ʄʫʡʥʘʢ, ʥʘ ʚʦʩʪʦʢʝ ʋʩʪʶʨʪʘ ʠ ʥʘ ʩʝʚʝʨʦïʟʘʧʘʜʝ ʂʫʥʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ. ɺ 1950 ʛʦʜʫ ʧʣʦʱʘʜʴ ʝʛʦ 

ʨʘʚʥʷʣʘʩʴ 40 ʪʳʩ. ʛʘ. ʉʯʠʪʘʝʪʩʷ ʦʯʝʥʴ ʢʨʘʩʠʚʳʤ ʤʝʩʪʦʤ ʚ ʤʠʨʝ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʨʘʩʧʦʣʦʞʝʥʠʶ ʠ ʧʨʠʨʦʜʥʦʤʫ ʚʠʜʫ. ʂʘʞʜʳʡ ʛʦʜ ʟʜʝʩʴ ʣʦʚʠʣʠ ʦʢʦʣʦ 15ï20 ʪʳʩ. ʮʝʥʪʥʝʨʦʚ ʨʳʙʳ. 

ʊʘʢ ʢʘʢ ʚʦʜʘ ʟʜʝʩʴ ʧʨʝʩʥʘʷ, ʤʦʞʥʦ ʨʘʟʚʦʜʠʪʴ ʦʥʜʘʪʨʫ. ʄʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʥʘʟʳʚʘʝʪ ʵʪʦ ʦʟʝʨʦ 

çʆʟʝʨʦʤ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʪ. ʝ çʩʫʚʠ ʜʫʰʰʠ ʢʫʣè. ʇʝʨʝʩʝʣʠʚʰʠʝʩʷ ʚ ʄʫʡʥʘʢ ʠ ʂʫʥʛʨʘʜ ʚ 19 ʚʝʢʝ 

ʨʫʩʩʢʠʝ ʥʝ ʤʦʛʣʠ ʧʨʦʠʟʥʦʩʠʪʴ ʩʣʦʚʦ çʩʫʚʠ ʜʫʰʰʠè ʧʦʵʪʦʤʫ ʛʦʚʦʨʠʣʠ çʩʫʚʠ ʜʫʰʝè ʪ. ʝ. 

çʩʫʜʦʯʴʝè. ɺ ʥʘʯʘʣʝ 20 ʚʝʢʘ ʜʣʠʥʘ ʦʟʝʨʘ ʩʦʩʪʘʚʣʷʣʘ 130ï135 ʢʤ., ʰʠʨʠʥʘ 16ï42 ʢʤ, ʛʣʫʙʠʥʘ 

ʦʪ 0,6 ʜʦ 3 ʤ. 

ʂʘʞʜʳʡ ʛʦʜ ʚʦ ʚʨʝʤʷ ʤʠʛʨʘʮʠʠ ʚ ʉʫʜʦʯʴʝ ʦʢʦʣʦ 8ï10 ʤʣʥ ʧʪʠʮ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʘʟʥʳʤ 

ʛʨʫʧʧʘʤ, ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʣʷ ʦʪʜʳʭʘ ʠ ʧʠʪʘʥʠʷ. ʅʘ ʦʟʝʨʝ ʉʫʜʦʯʴʝ ʠ ʦʪʢʦʩʘʭ ʋʩʪʶʨʪʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʢʦʣʦ 187 ʚʠʜʦʚ ʧʪʠʮ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 44 ʩʝʤʴʷʤ. ɿʜʝʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʚʴʶʪ ʛʥʝʟʜʘ 

ʣʝʙʝʜʠ, ʜʠʢʠʝ ʛʫʩʠ, ʢʦʨʘʙʘʠ, ʫʪʢʠ, ʯʘʛʘʣʘʠ, ʢʫʣʠʢʠ ʠ ʧʪʠʮʳ, ʦʙʠʪʘʶʱʠʝ ʚ ʜʨʫʛʠʭ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ.  

ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʛʦʨʦʜʝ ʅʫʢʫʩʝ 11 ʷʥʚʘʨʷ 1999 ʛʦʜʘ, ʛʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʨʠʥʷʣʠ ʧʨʦʛʨʘʤʤʫ çʂʦʥʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷè. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʧʨʦʝʢʪ 

çʆ ʩʦʟʜʘʥʠʠ ʤʘʣʳʭ ʦʟʝʨ ʚ ʜʝʣʴʪʘʭ ɸʤʫʜʘʨʴʠè ʩʳʛʨʘʣʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʉʫʜʦʯʴʝ. 

ʅʳʥʝ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʉʫʜʦʯʴʝ ʩʦʩʪʘʚʣʷʝʪ 40 ʪʳʩ. ʛʝʢʪʘʨʦʚ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʳʙ ʠ 

ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʟʜʝʰʥʳʭ ʚʦʜʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʪʠʮʳ, ʧʝʨʝʣʝʪʘʶʱʠʝ ʩ ʶʛʘ 

ʥʘ ʩʝʚʝʨ ʠ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʟʜʝʩʴ, ʥʘ ʦʟʝʨʝ ʉʫʜʦʯʴʝ. ʉʨʝʜʠ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʘʚʣʠʥʳ, ʙʫʨʳʡ ʩʦʢʘʢʫʰ, ʤʘʣʝʥʴʢʠʝ ʙʘʢʣʘʥʳ, ʦʢʙʘʰ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʧʪʠʮ, ʟʘʥʝʩʝʥʥʳʝ 

ʚ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʢʨʘʩʥʫʶ ʢʥʠʛʫ. 
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ʕʪʦ ʦʟʝʨʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʝʚʝʨʦïʟʘʧʘʜʝ 

ʈʝʩʧʫʙʣʠʢʠ (ʤʘʣʦʝ ʠ ʙʦʣʴʰʦʝ ʉʫʜʦʯʴʝ, ʂʘʨʘʪʝʨʝʥʛ, ɹʝʛʜʫʣʣʘ ʘʡʜʳʥ, ʆʤʘʨ ʩʘʣʠʤ, ʂʘʨʘʞʘʨ, 

ɸʢʫʰʧʘ ʠ ʜʨʫʛʠʝ). ʆʥʠ ʩʣʫʞʘʪ ʧʨʠʩʪʘʥʠʱʝʤ ʜʣʷ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ. 

ʉ ʪʦʯʢʠ ʟʥʘʥʠʷ ʵʢʦʪʫʨʠʟʤʘ ʟʜʝʩʴ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʘʙʣʶʜʘʪʴ ʟʘ ʧʪʠʮʘʤʠ ʚ ʉʫʜʦʯʴʝ, 

ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʧʪʠʯʴʠ ʛʥʝʟʜʘ ʠ ʷʡʮʘ, ʧʣʘʚʘʪʴ ʥʘ ʣʦʜʢʝ, ʧʦʜʥʠʤʘʪʴʩʷ ʥʘ ʛʦʨʳ ʋʩʪʶʨʪʘ, ʣʦʚʠʪʴ 

ʨʳʙʫ, ʠʟʫʯʠʪʴ ʙʳʪ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ, ʚ ʦʙʱʝʤ, ʥʘʭʦʜʠʪʴʩʷ 

ʚ ʩʘʤʦʤ ʩʝʨʜʮʝ ʧʨʠʨʦʜʳ. 

ʉʘʨʳʢʘʤʳʰ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʨʝʛʠʦʥʘʣʴʥʳʤ ʦʟʝʨʦʤ, ʢʫʜʘ ʩʦʙʠʨʘʶʪʩʷ ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ, 

ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʧʦʩʝʚʥʳʭ ʧʦʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʥʠʞʥʝʡ ɸʤʫʜʘʨʴʠ, ʤʝʞʜʫ 

ʊʫʨʢʤʝʥʠʩʪʘʥʦʤ ʠ ʋʟʙʝʢʠʩʪʘʥʦʤ. ʉʦʣʝʥʦʝ ʦʟʝʨʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʠ ʚ 3730 ʢʤ
2
, 

ʩ ʚʦʜʦʝʤʢʦʩʪʴʶ 59 ʢʤ
3
. ʕʪʦ ʦʟʝʨʦ ʧʦ ʦʙʲʝʤʫ ʧʨʦʤʳʩʣʘ ʨʳʙ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ 

ʚ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʦʣʝʥʠʷ ʠ ʧʦʧʦʣʥʝʥʠʷ ʦʟʝʨʘ ʨʝʯʥʦʡ ʚʦʜʦʡ ʟʜʝʩʴ ʦʙʠʪʘʝʪ 

ʦʢʦʣʦ 30 ʚʠʜʦʚ ʨʳʙ. ʀʟ ʥʠʭ 12ï13 ʚʠʜʦʚ ʘʙʦʨʠʛʝʥʥʳʭ ʨʳʙ ʷʚʣʷʶʪʩʷ ʧʨʠʛʦʜʥʳʤʠ ʢ ʣʦʚʣʝ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʩʘʟʘʥ, ʩʫʜʘʢ, ʞʝʨʝʭ, ʩʦʤ, ʙʝʣrʡ ʘʤʫʨ, ʟʤʝʝʛʦʣʦʚ ʠ ʜʨʫʛʠʝ. ʅʘ ʫʟʙʝʢʩʢʦʡ ʧʦʣʦʚʠʥʝ 

ʦʟʝʨʘ ʣʦʚʷʪ ʢʘʨʧʘ. 

ʇʦ ʜʦʨʦʛʝ ʢ ʦʟʝʨʫ ʉʘʨʳʢʘʤʳʰ, ʧʨʦʝʟʞʘʷ ʯʝʨʝʟ ʧʫʩʪʳʥʶ ʠ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʭʦʣʤʳ, ʤʦʞʥʦ 

ʣʶʙʦʚʘʪʴʩʷ ʢʨʘʩʠʚʦʡ ʧʨʠʨʦʜʦʡ ʧʣʘʪʦ ʋʩʪʶʨʪ, ʫʚʠʜʝʪʴ ʧʝʱʝʨʳ, ʚʧʘʜʠʥʳ, ʦʚʝʮ, ʦʣʝʥʝʡ, ʧʝʩʪʨʳʭ 

ʨʝʧʪʠʣʠʡ ʋʩʪʶʨʪʘ, ʘ ʪʘʢʞʝ ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ. ʂʨʦʤʝ ʦʟʝʨ ʉʫʜʦʯʴʝ, ɼʞʠʣʪʠʨʙʘʩ ʠ ɼʦʚʫʜʢʫʣʴ, 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʠ ʚ ʧʨʠʙʨʝʞʴʷʭ ʥʘʭʦʜʷʪʩʷ ʚʦʜʥʳʝ ʙʘʩʩʝʡʥʳ ʄʝʞʜʫʨʝʯʴʝ, 

ʄʘʢʧʘʣʢʫʣ, ʩʠʩʪʝʤʘ ʄʘʡʧʦʩʪïʜʫʤʘʣʦʢ, ʘ ʪʘʢʞʝ ʄʫʡʥʘʢʩʢʠʡ ʟʘʣʠʚ, ʦʟʝʨʦ ʉʘʨʠʙʘʩ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʵʪʠʭ ʦʟʝʨ ʨʘʚʥʘ 200 ʪʳʩ. ʛʝʢʪʘʨʦʚ. ʕʪʠ ʦʟʝʨʘ ʦʯʝʥʴ ʙʦʛʘʪʳ ʚʦʜʥʳʤʠ ʧʪʠʮʘʤʠ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʢʦʪʫʨʠʟʤʘ, ʪ. ʝ. ʜʣʷ ʦʪʜʳʭʘ ʪʫʨʠʩʪʦʚ ʥʘ ʧʨʠʨʦʜʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʜʚʘ ʦʟʝʨʘ, ʘ ʪʘʢʞʝ ʦʟʝʨʦ ɼʦʚʫʜʢʫʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʂʝʛʝʡʣʠʡʩʢʦʤ 

ʨʘʡʦʥʝ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʢʦʪʫʨʠʟʤʘ ʠ ʩʣʫʞʠʪ ʜʣʷ ʪʫʨʠʩʪʦʚ ʤʝʩʪʦʤ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ 

ʟʘ ʧʪʠʮʘʤʠ. ʆʩʦʙʝʥʥʦ ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʪʫʨʠʩʪʦʚ ʬʣʘʤʠʥʛʦ, ʫʪʢʠ, ʣʝʙʝʜʠ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʥʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʫ ʧʦʜʥʦʞʠʷ ʧʣʘʪʦ ʋʩʪʶʨʪ, 

ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 40 ʜʨʝʚʥʠʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʨʝʧʦʩʪʝʡ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʘʪʦ ʋʩʪʶʨʪ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʘ ʵʢʦʪʫʨʠʟʤʘ ʠ ʜʣʷ ʵʪʦʛʦ ʫ ʥʝʛʦ ʠʤʝʶʪʩʷ ʚʩʝ ʧʨʠʨʦʜʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʘʜʨʝʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʵʪʠʭ 

ʮʝʣʷʭ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʥʦʩʪʴ ʤʝʩʪʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʥʦ 

ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʨʝʢʣʘʤʘ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʩʪʥʳʭ ʉʄʀ ʠ ʀʥʪʝʨʥʝʪʝ. ʆʩʦʙʝʥʥʦ ʪʫʨʠʩʪʳ, 

ʠʥʪʝʨʝʩʫʶʱʠʝʩʷ ʛʦʨʥʳʤ, ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʠ ʘʛʨʘʨʥʳʤ ʪʫʨʠʟʤʦʤ, ʥʘʨʷʜʫ ʩʦ ʩʢʦʪʦʚʦʜʯʝʩʢʠʤ 

ʭʦʟʷʡʩʪʚʦʤ ʥʘ ʋʩʪʶʨʪʩʢʠʭ ʰʠʨʦʪʘʭ ʤʦʛʫʪ ʫʩʪʨʘʠʚʘʪʴ ʵʢʩʢʫʨʩʠʠ ʟʠʤʦʡ ʫ ʧʦʜʥʦʞʠʷ, ʘ ʚʝʩʥʦʡ ð 

ʥʘʚʝʨʭʫ ʛʦʨ ʋʩʪʶʨʪʘ. 

ʊʫʨʠʩʪʳ, ʠʥʪʝʨʝʩʫʶʱʠʝʩʷ ʞʠʟʥʴʶ ʧʘʩʪʫʭʦʚ, ʤʦʛʫʪ ʧʨʦʞʠʪʴ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʫ ʥʠʭ. ɼʣʷ 

ʵʪʦʛʦ ʥʫʞʥʦ ʩʥʷʪʴ ʥʘ ʚʠʜʝʦ ʨʦʣʠʢʠ ʩ ʵʧʠʟʦʜʘʤʠ ʠʟ ʞʠʟʥʠ ʧʘʩʪʫʭʦʚ (ʯʘʙʘʥʦʚ) ʠ ʧʦʢʘʟʘʪʴ 

ʥʘ ʚʝʜʫʱʠʭ ʪʝʣʝʢʘʥʘʣʘʭ ʤʠʨʘ, ʨʘʟʤʝʩʪʠʪʴ ʚ ʀʥʪʝʨʥʝʪʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʵʪʠʭ ʮʝʣʷʭ ʥʫʞʥʦ 

ʧʨʠʛʣʘʩʠʪʴ ʚʝʜʫʱʠʝ ʢʠʥʦʢʦʤʧʘʥʠʠ ʜʣʷ ʩʥʷʪʠʷ ʬʠʣʴʤʘ, ʪʘʢ ʢʘʢ ʟʜʝʩʴ ʤʥʦʛʦ ʧʨʠʨʦʜʥʳʭ 

(ʥʘʪʫʨʘʣʴʥʳʭ) ʜʝʢʦʨʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʘʷ ʚʩʝʤʫ ʤʠʨʫ ʘʢʪʨʠʩʘ ɼʞʫʣʠʷ ʈʦʙʝʨʪʩ ʩʥʷʣʘʩʴ ʚ 

ʤʦʥʛʦʣʴʩʢʠʭ ʩʪʝʧʷʭ, ʯʪʦ ʚʳʟʚʘʣʦ ʫ ʤʥʦʛʠʭ ʠʥʪʝʨʝʩ ʢ ʄʦʥʛʦʣʠʠ. ɸ ʧʣʘʪʦ ʋʩʪʶʨʪ ʧʦʣʥʦʩʪʴʶ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʩʪʝʧʝʡ ʨʘʩʪʠʪʝʣʴʥʳʤ ʠ ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ, ʘ ʪʘʢʞʝ ʩʚʦʝʡ ʠʩʪʦʨʠʝʡ.  

ɺ 2002 ʛʦʜʫ ʠʟʚʝʩʪʥʘʷ ʨʫʩʩʢʘʷ ʵʩʪʨʘʜʥʘʷ ʛʨʫʧʧʘ çʈʝʬʣʝʢʩè ʩʥʠʤʘʣʘ ʢʣʠʧʳ ʚ ʊʘʰʢʝʥʪʝ, 

ʅʫʢʫʩʝ, ʄʫʡʥʘʢʝ ʠ ʥʘ ʋʩʪʶʨʪʝ. ɸʚʪʦʤʦʙʠʣʴ çʄʝʨʩʝʜʝʩè, ʫʧʘʚʰʠʡ ʚ ʧʨʦʧʘʩʪʴ, ʜʦ ʩʠʭ ʧʦʨ 

ʥʘʭʦʜʠʪʩʷ ʪʘʤ. ʕʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫ ʧʦʢʣʦʥʥʠʢʦʚ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ.  
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ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʠʤʝʶʪʩʷ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʣʘʪʦ ʋʩʪʶʨʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʥʘʰʝʡ 

ʵʢʦʥʦʤʠʢʠ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʥʘʰʝʛʦ ʇʨʝʟʠʜʝʥʪʘ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʕʣʦʙʦʜ ʧʦʩʪʨʦʠʣʠ 

çʂʫʥʛʨʘʜʩʢʠʡ ʩʦʜʦʚʳʡ ʟʘʚʦʜè. ɿʜʝʩʴ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʟʘʦʯʥʦʝ ʦʪʜʝʣʝʥʠʝ ʊʘʰʢʝʥʪʩʢʦʛʦ 

ʭʠʤʠʢʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ ʝʛʦ ʫʯʝʙʥʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʤʝʱʝʥʠʷ ʙʳʣʠ 

ʨʘʟʤʝʱʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʦʜʘ. ʂʘʞʜʳʡ ʛʦʜ ʦʪʜʝʣʝʥʠʝ ʦʢʘʥʯʠʚʘʝʪ 65 ʙʘʢʘʣʘʚʨʦʚ, 

15 ʤʘʛʠʩʪʨʦʚ ʧʦ 4 ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠ ʧʨʦʜʦʣʞʘʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʵʪʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʨʠ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʉʫʨʛʠʣ ʙʳʣ ʧʦʩʪʨʦʝʥ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʧʨʦʝʢʪ ʤʠʨʘ ð ʋʩʪʶʨʪʩʢʠʡ ʛʘʟʦï

ʭʠʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʥʘ ʩʫʤʤʫ 4 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ. ʅʘʨʷʜʫ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʢʦʤʧʣʝʢʩʘ, 

ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʂʳʨʢʢʳʟ ʩʪʨʦʷʪʩʷ ʜʦʤʘ ʜʣʷ ʨʘʙʦʯʠʭ. ɼʣʷ ʵʪʠʭ ʨʘʙʦʯʠʭ ʚ ʚʳʭʦʜʥʳʝ ʠ 

ʧʨʘʟʜʥʠʯʥʳʝ ʜʥʠ ʠʣʠ ʚ ʧʝʨʠʦʜ ʦʪʧʫʩʢʦʚ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʫʩʣʫʛʠ, 

ʟʢʩʧʝʜʠʮʠʠ ʧʦ ʋʩʪʶʨʪʫ, ʣʦʚʣʶ ʨʳʙ,r ʚʝʣʦʪʫʨʳ ʠ ʜʨʫʛʠʝ ʩʧʦʨʪʠʚʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘ ʧʣʘʪʦ ʋʩʪʶʨʪ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʘʫʯʥʦʛʦ ʵʢʦʪʫʨʠʟʤʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʂʘʟʘʭʩʪʘʥʦʤ ʠ ʊʫʨʢʤʝʥʠʩʪʘʥʦʤ, ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠʩʪʦʨʠʯʝʩʢʠʭ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ ʚʫʟʦʚ 

ʋʟʙʝʢʠʩʪʘʥʘ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʛʣʫʙʦʢʦʝ ʥʘʫʯʥʦʝ ʠʟʫʯʝʥʠʝ ʤʝʩʪʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʩʙʦʨ 

ʛʝʨʙʘʨʠʝʚ, ʧʨʦʚʝʜʝʥʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ, ʠʟʤʝʨʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪʦʚ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʠ ʚʧʘʜʠʥ, ʦʙʨʘʟʘ ʞʠʟʥʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʝʛʦ ʨʘʟʤʥʦʞʝʥʠʝ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ). 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷʤ: 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʙʫʜʫʱʝʤ ʚ ʩʪʝʧʷʭ ʋʩʪʶʨʪʘ ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʪʫʨʠʟʤ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʪʦʨʘʣʣʠ, ʘʚʪʦʨʘʣʣʠ ʥʘʧʦʜʦʙʠʝ ʛʦʥʦʢ çʇʘʨʠʞïɼʘʢʘʨè. 

ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʦʢʦ ʚʥʝʜʨʠʪʴ ʢʫʣʴʪʫʨʥʳʡ ʪʫʨʠʟʤ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʙʳʪʘ 

ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʧʣʘʪʦ ʋʩʪʶʨʪ ʠʣʠ ʚ ʢʠʰʣʘʢʘʭ ð ʫ ʧʦʜʥʦʞʠʷ ʧʣʘʪʦ. 

ɺ-ʪʨʝʪʴʠʭ, ʥʝʨʘʟʚʠʪʦʩʪʴ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴʶ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʬʠʨʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʪʩʫʪʩʪʚʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʛʦʩʪʠʥʠʮʘʭ ʠʟ-ʟʘ ʛʦʩʪʝʧʨʠʠʤʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʨʦʜʘ.  

ɺ-ʯʝʪʚʝʨʪʳʭ, ʠʩʭʦʜʷ ʠʟ ʜʘʣʴʥʦʩʪʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʛʨʘʥʠʮʝʡ ʂʘʟʘʭʩʪʘʥʘ ʠ ʛʦʨʦʜʦʤ 

ʂʫʥʛʨʘʜ, ʚ ʩʫʨʦʚʳʝ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʠ ʟʥʦʡʥʳʝ ʚʨʝʤʝʥʘ ʚʦ ʚʨʝʤʷ ʜʦʨʦʞʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ 

ʘʚʘʨʠʠ ʚʳʩʦʢʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʦʛʦ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʩʯʠʪʘʝʪʩʷ ʦʪʢʨʳʪʠʝ ʩʝʨʚʠʩʥʳʭ ʧʫʥʢʪʦʚ (ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʩʪʦʣʦʚʘʷ ʩʣʫʞʙʘ, ʤʦʪʝʣʴ, ʘʧʪʝʢʘ, ʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ). 

ɺ-ʧʷʪʳʭ, ʚ ʮʝʣʷʭ ʰʠʨʦʢʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʫʯʝʥʠʝ 

ʵʢʩʢʫʨʩʦʚʦʜʦʚ ʠ ʛʠʜʦʚ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʭʦʨʦʰʦ ʟʥʘʣ ʠʩʪʦʨʠʶ ʋʩʪʶʨʪʘ, ʣʝʛʝʥʜʳ ʠ 

ʩʢʘʟʘʥʠʷ ʜʨʝʚʥʠʭ ʥʘʨʦʜʦʚ, ʞʠʚʰʠʭ ʟʜʝʩʴ, ʘ ʪʘʢʞʝ ʠʩʪʦʨʠʶ ʛʦʨʦʜʘ ʂʫʥʛʨʘʜʘ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʥʫʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʨʝʢʣʘʤʥʳʝ ʙʫʢʣʝʪʳ ʦ ʧʣʘʪʦ ʋʩʪʶʨʪ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʨʘʩʪʠʨʘʞʠʨʦʚʘʪʴ, 

ʙʝʩʧʣʘʪʥʦ ʨʘʟʜʘʪʴ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʘʤ, ʬʠʨʤʘʤ, ʛʦʩʪʠʥʠʮʘʤ ʨʝʩʧʫʙʣʠʢʠ. 

ɺ-ʰʝʩʪʳʭ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʥʘ ʧʣʘʪʦ ʋʩʪʶʨʪ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʘ ʂʫʥʛʨʘʜʩʢʦʤ ʚʦʢʟʘʣʝ, ʚʩʪʨʝʯʫ ʠ ʧʨʠʝʤ ʪʫʨʠʩʪʦʚ, ʧʨʠʙʳʚʘʶʱʠʭ ʠʟ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ, ʨʘʟʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʦʝʟʜʢʠ ʚ ʩʣʝʜʫʶʱʠʝ 

ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ: 

ïʂʦʤʧʣʝʢʩ çʋʨʛʘè ʠ ʙʣʠʟʣʝʞʘʱʠʝ ʢ ʥʝʤʫ ʢʘʨʘʚʘʥïʩʘʨʘʠ ʠ ʚʦʜʥʳʝ ʜʘʤʙʳ. ɼʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʧʦʩʦʙʘʭ ʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʤʠ ʜʘʤʙʘʤʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʢʘʟʘʪʴ ʦ ʜʨʫʛʠʭ ʢʨʝʧʦʩʪʷʭ 

ʋʩʪʶʨʪʘ. 
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ïʇʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦ ʩʪʨʦʝʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʋʩʪʶʨʪʘ. 

ïʆʙʫʯʠʪʴ ʤʝʩʪʥʳʤ ʩʧʦʩʦʙʘʤ ʣʦʚʣʠ ʨʳʙ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʣʦʜʢʝ ʧʦʢʘʟ ʧʪʠʯʴʠʭ ʛʥʝʟʜ ʠ ʷʠʮ. 

ɼʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʪʦʨʠʠ ʦʟʝʨʘ ʉʫʜʦʯʴʝ. 

ïɼʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʪʦʨʠʠ ʜʨʝʚʥʠʭ ʛʨʘʥʠʮ ʛʦʨʦʜʘ ʂʫʥʛʨʘʜʘ. 

ïɼʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʪʦʨʠʠ ʤʝʩʪ ʧʘʣʦʤʥʠʯʝʩʪʚʘ ɼʦʚʫʜïʘʪʘ, ʨʘʩʩʢʘʟʘʪʴ ʫʩʪʥʳʝ 

ʥʘʨʦʜʥʳʝ ʩʢʘʟʘʥʠʷ, ʧʦʜʥʷʪʴʩʷ ʥʘ ʛʦʨʫ ʋʩʪʶʨʪ. 

ïɼʘʪʴ ʜʘʥʥʳʝ ʦʙ ʫʯʝʥʠʢʝ ʍʦʜʞʘ ɸʭʤʘʜʘ ʗʩʩʘʚʠ ʉʫʣʝʡʤʘʥʝ ɹʘʢʠʨʛʘʥʠ (ʍʘʢʠʤ ʘʪʘ) ʠ 

ʦ ʤʝʩʪʝ ʧʘʣʦʤʥʠʯʝʩʪʚʘ ʍʘʢʠʤïʘʪʘ. ʈʘʩʩʢʘʟʘʪʴ ʧʨʝʜʘʥʠʝ ʦ ʧʨʠʙʳʪʠʠ ʍʘʢʠʤ ʘʪʘ ʚ ʛʦʨʦʜ ʂʫʥʛʨʘʜ. 

ïɼʘʪʴ ʜʘʥʥʳʝ ʦ ʢʨʘʝʚʝʜʯʝʩʢʦʤ ʤʫʟʝʝ ʄʫʡʥʘʢ, ʦ ʧʦʨʪʦʚʦʤ çʢʣʘʜʙʠʱʝè ʄʫʡʥʘʢ, ʦ ʧʦʨʪʝ 

ʋʯʩʘʡ. 

ïʆʟʝʨʦ ʉʘʨʳʢʘʤʳʰ. ʇʦ ʜʦʨʦʛʝ ʢ ʦʟʝʨʫ ʤʦʞʥʦ ʧʦʥʘʙʣʶʜʘʪʴ ʟʘ ʜʨʝʚʥʠʤʠ ʢʨʝʧʦʩʪʷʤʠ, 

ʚʦʜʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ, ʟʘ ʦʣʝʥʷʤʠ, ʟʘʡʮʘʤʠ, ʧʪʠʮʘʤʠ ʠ ʜʨʫʛʠʤʠ ʨʝʜʢʠʤʠ ʞʠʚʦʪʥʳʤʠ ʠ 

ʨʘʩʪʝʥʠʷʤʠ, ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʣʦʚʣʶ ʨʳʙ, ʧʦʥʘʙʣʶʜʘʪʴ ʟʘ ʧʪʠʮʘʤʠ ʠ ʥʠʟʤʝʥʥʦʩʪʷʤʠ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʚʩʝʭ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʤʝʨ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʝʟʜʦʢ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ 

ʤʘʨʰʨʫʪʦʚ, ʥʘʜʝʝʤʩʷ, ʙʫʜʝʪ ʚʘʞʥʳʤ ʰʘʛʦʤ ʧʦ ʨʘʟʚʠʪʠʶ ʵʢʦʪʫʨʠʟʤʘ ʚ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʦʜʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʙʝʛʦʚ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʛʨʫʰʠ ʥʘ ʥʘʣʠʯʠʝ 

ʵʥʜʦʬʠʪʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, ʘ ʪʘʢʞʝ ʫʯʝʪ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʥʝʢʨʦʟʦʤ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ. 

ɺʳʷʚʣʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʛʝʥʦʪʠʧʘ ʨʘʩʪʝʥʠʡ ʛʨʫʰʠ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʩʦʨʪʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʫʩʣʦʚʠʷ in vitro ʦʪ ʩʪʝʧʝʥʠ ʘʜʘʧʪʘʮʠʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩïʬʘʢʪʦʨʘʤ. ʀʟ ʧʦʙʝʛʦʚ 

ʨʘʩʪʝʥʠʡ ʪʝʩʪʠʨʦʚʘʣʘʩʴ ʪʘʢ ʞʝ ʩʤʝʰʘʥʥʘʷ ʤʠʢʨʦʙʠʦʪʘ (ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʚʳʭʦʜ ʥʘ ʩʨʝʜʫ ʙʘʢʪʝʨʠʠ ʠ 

ʛʨʠʙʘ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʜʘʧʪʘʮʠʠ ʛʨʠʙʦʚ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʪʦʢʩʠʥʘʤ. ʆʜʥʘʢʦ, ʚ ʩʠʣʫ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʜʚʦʡʥʦʡ ʠʥʜʫʢʮʠʠ) ʛʨʠʙʦʚ ʠ ʙʘʢʪʝʨʠʠ, ʫʩʠʣʠʚʘʝʪʩʷ 

ʩʪʨʝʩʩʦʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʦʨʛʘʥʠʟʤ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʚʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʩʦʨʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʛʨʫʰʠ ʚ ʫʩʣʦʚʠʷ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʥʝʢʨʦʟʘʤʠ, ʥʦ ʠ ʦʪ 

ʯʘʩʪʦʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʪʝʩʪʘ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʷ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩïʬʘʢʪʦʨʘʤ. 

 

Abstract. Different pear varieties shoots were tested for the presence of endophytic microbiota 

and necrosis extent of the plants under study. Individual response of pear plant genotype and 
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dependence for introduction of varietal material in vitro conditions on the degree of adaptation to biotic 

stress factors was. 

Tested shoots of different pear varieties for the presence of endophytic microbiota, as well 

as the extent of damage the necrosis of the plants under study. Identified the individual response 

of the genotype of plants pears, the dependence of the introduction of varietal material in in vitro 

conditions on the degree of adaptation to biotic stress factors. 

Conducted testing different varieties of pear in sprouts the existence endophytic microbiota and 

the incidence of necrosis of the studied plants. Individual response identified genotype of plants pear, 

the dependence of the introduction of long material in in vitro conditions the degree of adaptation 

to biotic stress factors. 

Held testing of escapes of various grades of a pear for existence of an endofitny microbiota, and 

also the accounting of extent of defeat by a necrosis of the studied plants. Individual reaction 

of a genotype of plants of a pear, dependence of introduction of highïquality material to in vitro 

conditions on extent of adaptation to biotic a stress factors is revealed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʪʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʵʥʜʦʬʠʪʥʘʷ ʤʠʢʨʦʙʠʦʪʘ, ʥʝʢʨʦʟ, ʘʜʘʧʪʘʮʠʷ, in vitro.  

 

Keywords: biotic stress, endophytic microbiota, necrosis, adaptation, in vitro. 

 

ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʥʘʙʣʶʜʘʶʱʘʷʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʧʨʠʚʦʜʠʪ 

ʢ ʵʥʝʨʛʦï ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʫ ʫ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʘʢʪʠʚʠʟʘʮʠʶ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʠʦʪʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʫ ʨʘʩʪʝʥʠʡ). ʄʦʥʠʪʦʨʠʥʛ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʩʘʞʜʝʥʠʡ ʛʨʫʰʠ ʧʦʢʘʟʘʣ ʦʩʣʘʙʣʝʥʠʝ ʙʦʣʝʟʥʝʡ, ʚʳʟʳʚʘʝʤʳʭ ʙʠʦʪʨʦʬʥʳʤʠ ʠ 

ʛʝʤʠʙʠʦʪʨʦʬʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ: ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ, ʧʘʨʰʘ, ʙʫʨʦʚʘʪʦʩʪʴ, ʩʝʧʪʦʨʠʦʟ ʛʨʫʰʠ ʠ ʜʨ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʘʢʪʠʚʠʟʠʨʦʚʘʣʘʩʴ ʙʘʢʪʝʨʠʷ ʠʟ ʨʦʜʘ Pseudomonas, ʩʧʦʩʦʙʥʘʷ ʧʦʨʘʞʘʪʴ ʦʩʣʘʙʣʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʢʨʦʟʘʤ ʠ ʫʩʳʭʘʥʠʶ [1]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʮʝʥʪʦʤ ʨʷʜʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(ʘʤʠʥʦʢʠʩʣʦʪ, ʬʝʨʤʝʥʪʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, ʪʦʢʩʠʥʦʚ, ʘʥʪʠʙʠʦʪʠʢʦʚ), ʝʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʪ ʛʨʠʙʦʚ [1ï4]. ʆʜʥʘʢʦ, ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ (ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ, ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʥʘ ʬʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʬʦʥʝ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ) ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ 

ʢ ʧʘʨʘʟʠʪʠʯʝʩʢʦʤʫ ʪʠʧʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʷʚʣʷʷʩʴ ʧʨʠʯʠʥʦʡ ʟʘʛʥʠʚʘʥʠʷ, ʥʝʢʨʦʟʦʚ, ʦʞʦʛʦʚ, 

ʨʘʟʨʘʩʪʘʥʠʷ ʪʢʘʥʝʡ ʠ ʜʨ. [5ï8].  

ʅʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʙʝʛʦʚ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʛʨʫʰʠ ʥʘ ʥʘʣʠʯʠʝ ʵʥʜʦʬʠʪʥʦʡ 

ʤʠʢʨʦʙʠʦʪʳ, ʘ ʪʘʢʞʝ ʫʯʝʪ ʩʪʝʧʝʥʠ ʠʭ ʧʦʨʘʞʝʥʠʷ ʥʝʢʨʦʟʦʤ ʣʠʩʪʴʝʚ.  

ʊʘʢ, ʫ ʩʦʨʪʘ ɸʣʣʝʛʨʦ ʦʥʘ ʩʦʩʪʘʚʠʣʘ ð 48,3%, ʫ ʩʦʨʪʘ ʉʢʦʨʦʩʧʝʣʢʘ ʠʟ ʄʠʯʫʨʠʥʩʢʘ ð 26,0% ʠ 

ʫ ʩʦʨʪʘ ʀʨʠʩʪʘ ð 16,6%. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʵʥʜʦʬʠʪʥʦʡ (ʚʥʫʪʨʝʥʥʝʡ) ʤʠʢʨʦʙʠʦʪʳ ʧʦʙʝʛʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʙʘʢʪʝʨʠʝʡ Pseudomonas syringae van 

Hall ʠ ʥʝʢʨʦʪʨʦʬʥʳʤʠ ʛʨʠʙʘʤʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʨʦʜʦʚ Fusarium, Alternaria, Penicillium 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʩʤʝʰʘʥʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʀʟ ʧʦʙʝʛʦʚ ʨʘʩʪʝʥʠʡ ʪʝʩʪʠʨʦʚʘʣʘʩʴ ʪʘʢ ʞʝ ʩʤʝʰʘʥʥʘʷ ʤʠʢʨʦʙʠʦʪʘ (ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʚʳʭʦʜ 

ʥʘ ʩʨʝʜʫ ʙʘʢʪʝʨʠʠ ʠ ʛʨʠʙʘ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʜʘʧʪʘʮʠʠ ʛʨʠʙʦʚ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʪʦʢʩʠʥʘʤ. 

ʆʜʥʘʢʦ, ʚ ʩʠʣʫ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʜʚʦʡʥʦʡ ʠʥʜʫʢʮʠʠ) ʛʨʠʙʦʚ ʠ ʙʘʢʪʝʨʠʠ, 

ʫʩʠʣʠʚʘʝʪʩʷ ʩʪʨʝʩʩʦʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʦʨʛʘʥʠʟʤ. 
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ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʨʦʮʝʥʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʪʝʩʪʘ 

ʥʘ ʤʠʢʨʦʙʠʦʪʫ. ʆʥ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʘʨʘʥʝʢʨʦʟʘ (ʫʨʦʚʝʥʴ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ) ʫ ʨʘʩʪʝʥʠʷ, ʧʝʨʝʭʦʜʷʱʝʛʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʘʢʪʦʨʘ (ʘʙʠʦʪʠʯʝʩʢʦʛʦ 

ʠʣʠ ʙʠʦʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ) ʚ ʥʝʢʨʦʟ [9, 10]. ʅʘʢʦʧʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʦʢʠʩʣʝʥʠʷ ʬʝʥʦʣʦʚ ð 

ʭʠʥʦʥʦʚ, ʚʝʜʝʪ ʢ ʛʠʙʝʣʠ ʢʘʢ ʤʠʢʨʦʙʠʦʪʳ, ʪʘʢ ʠ ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʷïʭʦʟʷʠʥʘ. ʏʝʤ ʚʳʰʝ ʧʨʦʮʝʥʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʪʝʩʪʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʫʨʦʚʝʥʴ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʦʨʛʘʥʠʟʤʘ, ʪʝʤ ʥʠʞʝ ʝʛʦ ʘʜʘʧʪʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʫʩʢʦʨʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʪʦʢʩʠʥʘʤ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʪʝʨʠʣɹʥʫʶ ʢʫʣʴʪʫʨʫ ʩʦʨʪʦʚ ʠ ʬʦʨʤ 

ʛʨʫʰʠ. 

ɺʝʜʝʥʠʝ ʛʨʫʰʠ ʚ ʫʩʣʦʚʠʷ in vitro ʧʨʦʚʦʜʠʣʠ ʚ 20-ʭ ʯʠʩʣʘʭ ʘʧʨʝʣʷ 2015 ʛʦʜʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʵʢʩʧʣʘʥʪʳ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʚ ʬʘʟʫ ʚʳʭʦʜʘ ʠʟ ʧʦʢʦʷ ʥʘʠʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʷʚʣʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʮʝʩʩʘʤʠ ʦʢʠʩʣʝʥʠʷ ʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʵʪʦ 

ʚʨʝʤʷ ʛʦʜʘ ʦʥʠ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪ ʩʪʝʨʠʣʠʟʘʮʠʶ ʠ ʙʳʩʪʨʦ ʥʘʯʠʥʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ [11]. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʫʶ ʤʝʪʦʜʠʢʫ ʜʣʷ ʦʜʨʝʚʝʩʥʝʚʰʠʭ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ. ʏʝʨʝʥʢʠ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʤʳʪʳʝ ʩ ʤʦʶʱʠʤ ʩʨʝʜʩʪʚʦʤ, ʧʨʦʧʦʣʘʩʢʠʚʘʣʠ ʩʥʘʯʘʣʘ ʧʦʜ ʩʪʨʫʝʡ ʚʦʜʳ, 

ʟʘʪʝʤ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʇʦʯʢʠ, ʦʯʠʱʝʥʥʳʝ ʦʪ ʧʦʢʨʦʚʥʳʭ ʯʝʰʫʡ, ʦʙʨʘʙʘʪʳʚʘʣʠ 0,1% 

ʨʘʩʪʚʦʨʦʤ ʩʫʣʝʤʳ, 35ï45 ʩʝʢ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 4-ʢʨʘʪʥʦʡ ʧʨʦʤʳʚʢʦʡ ʚ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʝ.  

ʋʯʝʪ ʩʪʝʨʠʣʴʥʦʩʪʠ ʚʳʷʚʠʣ ʩʦʨʪʦʚʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʠ 

ʚ ʢʫʣʴʪʫʨʝ in vitro ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʛʝʥʦʪʠʧʘ ʨʘʩʪʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʣʴʥʝʝ, ʯʝʤ 

ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʘʭ ʨʘʟʤʥʦʞʝʥʠʷ. 

ɼʦʣʷ ʟʘʨʘʞʝʥʥʦʛʦ ʛʨʠʙʘʤʠ ʠ ʙʘʢʪʝʨʠʷʤʠ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʠʣʘ ʫ ʩʦʨʪʘ ɸʣʣʝʛʨʦ ð 44,4%, 

ʉʢʦʨʦʩʧʝʣʢʘ ð 36,4%, ʀʨʠʩʪʘ ð 33,3%. ɺʳʭʦʜ ʩʪʝʨʠʣʴʥʳʭ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʵʢʩʧʣʘʥʪʦʚ 

ʩʦʩʪʘʚʠʣ: ʫ ʩʦʨʪʘ ɸʣʣʝʛʨʦ ð 23,3%, ʫ ʩʦʨʪʘ ʉʢʦʨʦʩʧʝʣʢʘ ð 21,2 %, ʫ ʩʦʨʪʘ ʀʨʠʩʪʘ ð 54,5%. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʩʦʨʪʦʚ ɸʣʣʝʛʨʦ ʠ ʉʢʦʨʦʩʧʝʣʢʘ ʙʣʠʟʢʠ ʧʦ ʟʥʘʯʝʥʠʶ, 

ʵʢʩʧʣʘʥʪʳ ʩʦʨʪʘ ɸʣʣʝʛʨʦ ʧʦʣʥʦʮʝʥʥʳʤʠ ʧʦʙʝʛʘʤʠ ʥʝ ʩʪʘʣʠ ʠ ʧʦʩʪʝʧʝʥʥʦ ʥʝʢʨʦʟʠʨʦʚʘʣʠ. 

ʄʠʢʨʦʧʦʙʝʛʠ ʩʦʨʪʘ ʉʢʦʨʦʩʧʝʣʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 10 ʧʘʩʩʘʞʝʡ ʨʘʟʚʠʚʘʣʠʩʴ ʩʣʘʙʦ ʠ, ʩʨʝʜʥʝʝ 

ʯʠʩʣʦ ʥʦʚʦʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʦʙʝʛʦʚ ʥʘ ʵʢʩʧʣʘʥʪ, ʩʦʩʪʘʚʠʣʦ 1,9. ʊʦʣʴʢʦ ʫ ʩʦʨʪʘ ʀʨʠʩʪʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʚ 10-ʤ ʧʘʩʩʘʞʝ ʩʦʩʪʘʚʠʣ ʦʪ 4,5Ñ0,5 ʜʦ 9,6Ñ1,1 ʧʦʙʝʛʘ ʥʘ ʵʢʩʧʣʘʥʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʦʨʤʳ ʩ ʥʘʠʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʘʜʘʧʪʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʠ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʛʨʠʙʥʦʡ ʠ 

ʩʤʝʰʘʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʥʪʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʩʪʦʚ.  

ʊʘʢ, ʩʦʨʪ ʀʨʠʩʪʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʠ 

(95,0%) ʠ ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʪʝʩʪʘ (5,0%). 

ʋ ʩʦʨʪʘ ʉʢʦʨʦʩʧʝʣʢʘ ʠʟ ʄʠʯʫʨʠʥʩʢʘ ʧʦʢʘʟʘʪʝʣʴ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʙʳʣ ʥʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʝ (74,5%), ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʪʝʩʪʘ ʙʳʣ ʚ 5 ʨʘʟ ʙʦʣʴh ʝ, ʯʝʤ ʫ ʩʦʨʪʘ ʀʨʠʩʪʘ ʠ ʩʦʩʪʘʚʠʣ 

25,5%. 

ʅʘʠʤʝʥʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʘ ɸʣʣʝʛʨʦ (54,9%), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʪʝʩʪʘ ʩʦʩʪʘʚʠʣ 45,1%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʩʦʨʪʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʛʨʫʰʠ ʚ ʫʩʣʦʚʠʷ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʥʝʢʨʦʟʘʤʠ, ʥʦ ʠ ʦʪ ʯʘʩʪʦʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ 

ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʪʝʩʪʘ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʷ 

ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩïʬʘʢʪʦʨʘʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ 

ʫ ʢʦʨʦʚ ʚ ʟʠʤʥʠʡ ʩʪʦʡʣʦʚʳʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʫʯʘʶʪ ʩʚʝʜʝʥʠʷ 

ʧʦ ʦʙʨʘʟʮʘʤ ʢʨʦʚʠ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʣʥʝʝ, ʯʝʤ ʧʨʠ ʜʨʫʛʠʭ 

ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʤʦʞʥʦ ʩʫʜʠʪʴ 

ʦ ʤʝʞʫʪʦʯʥʦʤ ʦʙʤʝʥʝ ʦʨʛʘʥʠʟʤʘ, ʝʛʦ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʷʭ ʠ ʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʜʣʷ ʞʠʚʦʪʥʳʭ. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʦʙʨʘʟʮʳ ʢʨʦʚʠ, ʚʟʷʪʳʝ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ 

ʚ ʣʝʪʥʠʡ ʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ. ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʦʪʙʠʨʘʣʠ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʘʢʪʠʨʫʶʱʠʭ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚʘʭ ʯʝʨʥʦïʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ. ʆʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʢʘʨʦʪʠʥʘ, ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʫʩʪʘʥʦʚʣʝʥ ʫʨʦʚʝʥʴ ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʠ ʨʝʘʢʮʠʷ ʥʘ ʢʝʪʦʥʦʚʳʝ ʪʝʣʘ ʚ ʥʘʯʘʣʝ ʩʪʦʡʣʦʚʦʛʦ 

ʟʠʤʥʝʛʦ ʠ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʟʠʤʥʠʡ 

ʥʘ 0,42 ʘʙʩ. ʤʛ/% ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʚ ʧʘʩʪʙʠʱʥʳʡ ʧʝʨʠʦʜ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʫʨʦʚʥʝʤ ʧʨʦʪʝʠʥʦʚʦʛʦ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʠ 

ʢʘʣʴʮʠʷ ʪʘʢʞʝ ʚ ʢʨʦʚʠ ʙʳʣʦ ʪʘʢʞʝ ʥʠʞʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ 0,17 ʘʙʩ. ʤʛ/% ʠ ʥʘ 1,65 ʘʙʩ. ʤʛ/% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ ʩʦʜʝʨʞʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʝʪʦʥʦʚʳʭ ʪʝʣ ʚ ʦʙʘ ʧʝʨʠʦʜʘ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʦʚ, ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ ð ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ ʞʠʚʦʪʥʳʭ, ʢʘʢ ʚ ʟʠʤʥʠʡ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ, ʪʘʢ ʚ ʣʝʪʥʠʡ. 

 

Abstract. The paper presents studies on the biochemical composition of blood in cows in winter 

housing and summer content. The researchers obtained information from the blood flow 

on the processes occurring in the body, much better than with other methods of study. Consequently, 

changes in the blood can be judged on intermediate metabolism of the organism, its protective 

reactions, and many other indicators, vital for animals. The main methods of research were samples 

of blood taken from the jugular vein in summer and winter content. Blood samples were taken from the 

jugular vein. Studies were performed on lactating Holsteins cows black-motley breed. Content was 

determined in blood of cows carotene, calcium, phosphorus, total protein, a level of reserve alkalinity 

and reaction to ketone bodies in the beginning of the stable winter and summer periods. The blood test 
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results showed that the total amounts of protein in the blood of cows in winter 0.42 abs. mg/% was 

lower than in the grazing period, due to inadequate protein nutrition of animals. It should be noted that 

the content of carotene and also calcium in the blood was also lower in the winter 0.17 abs. mg/% and 

1.65 abs. mg/% in comparison with summer period, respectively. Ketone bodies in both periods in the 

blood of cows was not detected. The results confirm that the unbalanced rations, low feed quality major 

causes of metabolic disorders in animals, as in the winter stabling period of the content, so 

in the summer. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʳʝ ʢʦʨʦʚʳ, ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʢʝʪʦʥʦʚʳʝ ʪʝʣʘ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ. 

 

Keywords: dairy cows, blood, ketone bodies, metabolism. 

 

ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʡ ʨʘʙʦʪʦʡ ʚʩʝʛʦ 

ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʷʜʘ ʘʚʪʦʨʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 1 ʣ ʤʦʣʦʢʘ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʯʝʨʝʟ ʤʦʣʦʯʥʫʶ ʞʝʣʝʟʫ ʢʦʨʦʚʳ ʧʨʦʭʦʜʠʣʦ 400 500 ʣ ʢʨʦʚʠ. ɺʩʝ 

ʢʦʤʧʦʥʝʥʪʳ ʤʦʣʦʢʘ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʢʨʦʚʠ, ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʚ ʤʦʣʦʯʥʫʶ ʞʝʣʝʟʫ.  

ʂʨʦʚʴ ʚ ʦʨʛʘʥʠʟʤʝ ʠʛʨʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ, ʧʦʩʢʦʣʴʢʫ ʯʝʨʝʟ ʥʝʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ. ʆʥʘ ʜʦʩʪʘʚʣʷʝʪ ʢ ʢʣʝʪʢʘʤ ʦʨʛʘʥʦʚ ʪʝʣʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ 

ʢʠʩʣʦʨʦʜ, ʫʜʘʣʷʷ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ ʠ ʫʛʣʝʢʠʩʣʦʪʫ. ʇʦ ʜʘʥʥʳʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʨʦʚʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙ ʫʨʦʚʥʝ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [1, ʩ. 90; 2, ʩ. 150].  

ʇʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʙʠʦʭʠʤʠʶ ʢʨʦʚʠ. ʊʘʢ, ʧʝʨʠʦʜ ʩʪʦʡʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʩʣʦʞʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʪ. ʢ. ʥʘʠʙʦʣʝʝ ʥʘʩʳʱʝʥ ʩʪʨʝʩʩʦʚʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ: ʥʝʜʦʩʪʘʪʦʢ 

ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ ʠ ʤʦʮʠʦʥʘ, ʜʝʡʩʪʚʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʚʦʟʤʦʞʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ ʚ ʢʦʨʤʘʭ, ʚʠʪʘʤʠʥʦʚ, ʤʠʢʨʦï ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ [4, ʩ. 75; 6, ʩ. 38]. ʉʪʦʡʣʦʚʦï

ʧʘʩʪʙʠʱʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠ ʦʙʠʣʴʥʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʟʝʣʝʥʳʤʠ ʠ ʩʦʯʥʳʤʠ ʢʦʨʤʘʤʠ ʩ ʨʘʥʥʝʡ ʚʝʩʥʳ ʜʦ ʧʦʟʜʥʝʡ ʦʩʝʥʠ. ʊʘʢʘʷ 

ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʩʪʙʠʱʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʥʘ ʥʠʟʢʦʫʨʦʞʘʡʥʳʭ ʧʘʩʪʙʠʱʘʭ. ʅʘʫʯʥʳʡ ʧʦʜʭʦʜ ʢ ʥʦʨʤʠʨʦʚʘʥʠʶ ʨʘʮʠʦʥʦʚ 

ʧʦʟʚʦʣʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʢʨʳʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʩʦʭʨʘʥʠʪʴ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʫ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ ʩʦʜʝʨʞʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 10 ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚʘʭ ʯʝʨʥʦïʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, 

ʧʦʩʣʝ 3 4 ʦʪʝʣʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʞʠʚʦʪʥʳʝ ʞʠʚʦʡ ʤʘʩʩʦʡ 500 550 ʢʛ, 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 20 25 ʢʛ. ʈʘʮʠʦʥ ʞʠʚʦʪʥʳʭ ʩʦʩʪʦʷʣ ʠʟ ʩʝʥʘ ʨʘʟʥʦʪʨʘʚʥʦʛʦ, ʩʠʣʦʩʘ 

ʢʫʢʫʨʫʟʥʦʛʦ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʟʠʤʥʠʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ 

ʩʦʜʝʨʞʘʥʠʷ ʩʢʦʪʘ. ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʦʪʙʠʨʘʣʠ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ ʯʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʫʪʨʝʥʥʝʛʦ 

ʢʦʨʤʣʝʥʠʷ. ʄʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʢʘʨʦʪʠʥʘ, ʢʘʣʴʮʠʷ, 

ʬʦʩʬʦʨʘ, ʦʙʱʝʛʦ ʙʝʣʢʘ, ʫʩʪʘʥʦʚʣʝʥ ʫʨʦʚʝʥʴ ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʠ ʨʝʘʢʮʠʷ ʥʘ ʢʝʪʦʥʦʚʳʝ 

ʪʝʣʘ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʢʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʦʢʘʟʘʪʝʣʠ 

ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (ʊʘʙʣʠʮʘ 1). 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʦʚʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʱʠʡ ʙʝʣʦʢ ʚ ʢʨʦʚʠ. ʋʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʦʙʘ ʧʝʨʠʦʜʘ ʙʣʠʟʦʢ ʢ ʥʦʨʤʝ 
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ð 8,6 ʤʛ%. ʆʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ 

ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ ʥʘ 0,42 ʘʙʩ. ʤʛ/%.  
 

ʊʘʙʣʠʮʘ 1. 

ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʈʆɺʀ ʂʆʈʆɺ 

ʇʝʨʠʦʜ 

ʇʦʢʘʟʘʪʝʣʠ 

ʆʙʱʠʡ 

ʙʝʣʦʢ, ʤʛ% 

ʂʘʨʦʪʠʥ, 

ʤʛ% 
ʂʘʣʴʮʠʡ, ʤʛ% 

ʌʦʩʬʦʨ, 

ʤʛ% 

ʈʝʟʝʨ. 

ʱʝʣʦʯ. 

ʂʝʪʦʥ. 

ʪʝʣʘ 

ʃʝʪʥʠʡ  8,43Ñ0,22 0,52Ñ0,03 12,2Ñ0,50 5,74Ñ0,97 47,00Ñ0,90 ʆʪʨ. 

ɿʠʤʥʠʡ 8,01Ñ0,29 0,35Ñ0,04 10,55Ñ0,42 6,86Ñ0,11 57,42Ñ0,35 ʆʪʨ. 

ʅʦʨʤʘ 7,2ï8,6 0,4 1,0 10,0 12,5 4,5 6,0 44,0 66,0 ð 

 

ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʛʦʚʦʨʠʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʙʝʣʢʦʚ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʮʠʦʥʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʝʟʘʤʝʥʠʤʳʤ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤ, ʪʘʢ ʢʘʢ ʩʠʥʪʝʟ ʙʝʣʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʡ ʘʤʠʥʦʢʠʩʣʦʪʦʡ, ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ 

ʚ ʥʘʠʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʙʝʣʢʘ ʠ ʚʩʘʩʳʚʘʥʠʠ ʘʤʠʥʦʢʠʩʣʦʪ 

ʚ ʢʠʰʝʯʥʠʢʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʥʠʞʝʥʠʝʤ ʩʝʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʫʜʢʘ, ʢʠʰʝʯʥʠʢʘ, 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ.  

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʘʜʘʝʤʦʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪ 

ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ ʠ ʠʭ ʦʙʱʝʝ ʫʩʚʦʝʥʠʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʧʨʠʤʝʥʝʥʠʶ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʨʤʣʝʥʠʠ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ (ʊʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2. 

ʆɹɽʉʇɽʏɽʅʀɽ ɸʄʀʅʆʂʀʉʃʆʊɸʄʀ ʆʈɻɸʅʀɿʄɸ ʂʆʈʆɺ, ɻ/ʉʋʊ 

ɸʤʠʥʦʢʠʩʣʦʪʳ ʇʦʩʪʫʧʣʝʥʠʝ ʢʦʨʤʦʚʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʢʠʰʝʯʥʠʢ 

ʆʙʱʝʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

ʄʝʪʠʦʥʠʥ 15 28 

ɻʠʩʪʠʜʠʥ 20 32 

ʃʠʟʠʥ 57 85 

ʃʝʡʮʠʥ 53 96 

ʌʝʥʠʣʘʣʘʥʠʥ 44 56 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ ʧʨʦʪʝʠʥʦʤ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʩʦʜʝʨʞʘʥʠʶ ʨʷʜʘ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ [3, ʩ. 15; 5, ʩ. 14]. 

ʋ ʢʦʨʦʚ ʚ ʧʝʨʠʦʜ ʟʠʤʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʙʳʣʦ ʥʠʞʝ, ʯʝʤ 

ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘ 0,17 ʘʙʩ. ʤʛ/%, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʬʠʮʠʪʘ ʢʘʨʦʪʠʥʘ 

ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʘʨʦʪʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪ 

ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʧʨʦʚʠʪʘʤʠʥʘ ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚ ʨʘʮʠʦʥʘ, ʨʘʟʨʫʰʝʥʠʝ ʝʛʦ 

ʘʥʪʠʚʠʪʘʤʠʥʘʤʠ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ ʠ ʢʠʰʝʯʥʠʢʝ, ʥʘʨʫʰʝʥʠʝ ʫʩʚʦʝʥʠʷ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ ʧʨʠ ʠʭ 

ʚʦʩʧʘʣʝʥʠʠ ʠʣʠ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ. 

ɸʥʘʣʠʟ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʦʨʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ 

ʩʪʨʘʥʳ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʟʠʤʥʠʡ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ ʜʝʬʠʮʠʪ ʨʘʮʠʦʥʦʚ ʧʦ ʢʘʨʦʪʠʥʫ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 30 70%, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʥʠʞʝʥʥʳʭ ʥʦʨʤʘʭ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʝʥʘ ʜʦ 2 5 ʢʛ 

ʥʘ ʢʦʨʦʚʫ ʚ ʩʫʪʢʠ). ʇʨʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʨʦʪʠʥʘ ʠ ʚʠʪʘʤʠʥʘ ɽ ʚ ʨʘʮʠʦʥʘʭ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʫʞʥʦ 

ʩʢʘʨʤʣʠʚʘʪʴ ʢʦʨʦʚʘʤ ʩʚʝʞʠʝ ʭʚʦʡʥʳʝ ʣʘʧʢʠ, ʭʚʦʶ. ʂʦʨʦʚʘʤ ʩʢʘʨʤʣʠʚʘʶʪ 0,5 1 ʢʛ 

ʠʟʤʝʣʴʯʝʥʥʳʭ ʭʚʦʡʥʳʭ ʚʝʪʦʢ. 



 

 

 

62 
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ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ ʠʤʝʶʪ ʤʠʥʝʨʘʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʧʦʪʦʤʩʪʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ 

ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʙʳʣʦ ʥʠʞʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ 1,65 ʘʙʩ. ʤʛ/% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ 

ʩʦʜʝʨʞʘʥʠʷ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʘʣʴʮʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʝʛʦ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʨʤʘʭ, 

ʧʣʦʭʦʡ ʫʩʚʦʷʝʤʦʩʪʠ ʢʘʣʴʮʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʘ ɼ, ʧʨʠ ʨʘʭʠʪʝ, ʦʩʪʝʦʜʠʩʪʨʦʬʠʠ, 

ʧʦʩʣʝʨʦʜʦʚʦʡ ʛʠʧʦʢʘʣʴʮʠʝʤʠʠ.  

ʆʢʦʣʦ 98% ʢʘʣʴʮʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʢʝʣʝʪʝ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʢʘʣʴʮʠʷ 

ʚ ʨʘʮʠʦʥʝ, ʞʠʚʦʪʥʳʝ ʠʩʧʦʣʴʟʫʶʪ ʢʘʣʴʮʠʡ ʩʢʝʣʝʪʘ. ʋ ʜʦʡʥʳʭ ʢʦʨʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʥʘ ʨʘʮʠʦʥʝ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʘʣʴʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʣʦʤʢʦʩʪʴ ʠ ʭʨʫʧʢʦʩʪʴ ʢʦʩʪʝʡ, ʩʥʠʞʘʝʪʩʷ 

ʫʜʦʡ ʤʦʣʦʢʘ, ʥʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʴʮʠʷ ʚ ʤʦʣʦʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ [3, ʩ. 16; 5, ʩ. 23]. 

ʂʘʣʴʮʠʡ ʷʚʣʷʝʪʩʷ ʘʥʪʘʛʦʥʠʩʪʦʤ ʥʘʪʨʠʷ ʚ ʝʛʦ ʜʝʡʩʪʚʠʠ ʥʘ ʢʣʝʪʢʫ, ʦʥ ʢʘʢ ʙʳ ʫʧʣʦʪʥʷʝʪ 

ʧʨʦʪʦʧʣʘʟʤʫ ʢʣʝʪʢʠ, ʫʤʝʥʴʰʘʝʪ ʝʝ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʦʩʣʘʙʣʷʝʪ ʪʢʘʥʠ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʢʘʣʴʮʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʦʩʣʘʙʣʝʥʠʝ ʩʦʢʨʘʱʝʥʠʡ ʞʝʣʫʜʦʯʢʦʚ ʩʝʨʜʮʘ, ʧʨʠ ʠʟʙʳʪʢʝ ð ʧʨʝʜʩʝʨʜʠʡ. 

ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʬʦʩʬʦʨʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʙʳʣ ʚʳʰʝ ʥʘ 1,12 ʘʙʩ. ʤʛ/%, ʯʝʤ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ ʚ ʢʨʦʚʠ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʝʛʦ ʚ ʨʘʮʠʦʥʝ, 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʝʛʦ ʫʩʚʘʠʚʘʥʠʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʩʪʨʦʡʩʪʚ ʬʫʥʢʮʠʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ, 

ʜʝʬʠʮʠʪʝ ʚʠʪʘʤʠʥʘ D, ʨʘʭʠʪʝ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʬʦʩʬʦʨʘ ʯʘʩʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʠʟʚʨʘʱʝʥʥʦʛʦ 

ʘʧʧʝʪʠʪʘ (ʧʝʨʝʞʝʚʳʚʘʥʠʝ ʜʝʨʝʚʘ, ʢʦʩʪʝʡ, ʚʦʣʦʩ ʠ ʪ. ʜ.). 

ʇʦʥʠʞʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʢʨʦʚʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʭ 

ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʝʝ ʧʣʦʪʥʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ 

ʙʘʣʘʥʩʠʨʫʶʱʠʭ ʚʠʪʘʤʠʥʥʳʭ ʜʦʙʘʚʦʢ ʚ ʨʘʮʠʦʥʳ, ʜʝʬʠʮʠʪʥʳʝ ʧʦ ʵʪʠʤ ʚʝʱʝʩʪʚʘʤ, ʤʦʞʥʦ 

ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʢʦʨʤʘ ʫʚʝʣʠʯʠʪʴ ʩʫʪʦʯʥʳʡ ʥʘʜʦʡ ʤʦʣʦʢʘ ʫ ʢʦʨʦʚ ʥʘ 7 15%, 

ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʥʘ 14 35 ʜʥʝʡ, ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʋ ʧʝʨʚʦʪʝʣʦʢ ʫʩʚʦʷʝʤʦʩʪʴ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ 

ʫ ʢʦʨʦʚ 4 6 ʦʪʝʣʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʚʦʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫ ʢʦʨʦʚ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʛʣʘʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ð ʛʝʥʦʪʠʧʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʠ ʩʧʝʮʠʬʠʢʘ ʢʦʨʤʘ 

[3, ʩ. 18; 5, ʩ. 25]. 

ʂ ʯʠʩʣʫ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʘʚʠʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠʥʘʜʣʝʞʠʪ ʨʝʟʝʨʚʥʘʷ 

ʱʝʣʦʯʥʦʩʪʴ ʢʨʦʚʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʘʮʠʜʦʟʘ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʫ ʞʠʚʦʪʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʊʘʢ, ʚ ʟʠʤʥʠʡ 

ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ ʨʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘ 

10,42 ʘʙʩ. ʝʜ. ʉʥʠʞʝʥʠʝ ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʘʮʠʜʦʟʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʪʝʢʘʶʪ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ 

ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʩʨʝʜʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʠʱʝʚʘʨʝʥʠʷ ʚ ʞʝʣʫʜʢʝ), ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʨʘʚʥʦʚʝʩʠʝʤ ʤʝʞʜʫ ʢʠʩʣʦʪʥʳʤʠ ʠ ʱʝʣʦʯʥʳʤʠ ʠʦʥʘʤʠ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚʦʜʦʨʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

(ʨʅ). ɺ ʧʣʘʟʤʝ ʢʨʦʚʠ ʚʝʣʠʯʠʥʘ ʨʅ ʧʦʩʪʦʷʥʥʘʷ ʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ: ʫ ʢʦʨʦʚ ð 7,35 7,45. 

ʅʘ ʩʦʩʪʦʷʥʠʝ ʢʠʩʣʦʪʥʦïʦʩʥʦʚʥʦʛʦ ʙʘʣʘʥʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʢʘʢ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʠʟ ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʘʭ ʠ 

ʪʢʘʥʷʭ, ʙʨʦʜʠʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʘʭ ʧʠʱʝʚʘʨʝʥʠʷ, ʪʘʢ ʠ ʱʝʣʦʯʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ 

ʚ ʦʨʛʘʥʠʟʤ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʦʨʤʘʤʠ, ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ (ʘʤʤʠʘʢ, ʘʤʠʥʳ ʠ 

ʜʨ.). 

ʇʨʠʟʥʘʢʠ ʥʘʨʫʰʝʥʠʷ ʞʠʨʦʚʦʛʦ ʦʙʤʝʥʘ ð ʫʚʝʣʠʯʝʥʠʝ ʚ ʢʨʦʚʠ ʢʝʪʦʥʦʚʳʭ ʪʝʣ (ʘʮʝʪʦʥ, 

ʘʮʝʪʦʫʢʩʫʩʥʘʷ ʠ ʙʝʪʘʦʢʩʠʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʳ), ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʠʜʦʚ ʠ ʭʦʣʝʩʪʝʨʠʥʘ. 

ʅʘʢʦʧʣʝʥʠʝ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʢʠʩʣʦʪʥʦïɦ ʝʣʦʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʫʤʝʥʴʰʝʥʠʶ 
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ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ. ʊʘʢ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʢʝʪʦʥʦʚʳʭ ʪʝʣ 

ʚ ʢʨʦʚʠ, ʢʘʢ ʚ ʣʝʪʥʠʡ, ʪʘʢ ʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʢʦʨʦʚ 

ʧʦʟʚʦʣʷʪ ʜʘʪʴ ʦʙʱʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʨʦʚ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ 

ʩʦʜʝʨʞʘʥʠʷ. ʊʘʢ, ʚ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʢʘʨʦʪʠʥʘ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʫʰʝʥʠʠ ʧʨʦʪʝʠʥʦʚʦʛʦ, ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʦʙʤʝʥʘʭ, ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʦʚ. ʂʦʨʦʚʘʤ ʚ ʟʠʤʥʠʡ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ 

ʙʝʣʢʦʚʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦïʚʠʪʘʤʠʥʥʦʛʦ ʦʙʤʝʥʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʣʥʦʮʝʥʥʦʩʪʴʶ 

ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʠʩʪʝʤʝ 

ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʦʚ, ʥʠʟʢʠʡ ʠ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʥʠ 

ʢʦʨʤʣʝʥʠʷ, ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ ð ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

ʫ ʞʠʚʦʪʥʳʭ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʨʘʮʠʦʥʘʭ ʣʝʛʢʦʧʝʨʝʚʘʨʠʤʳʞ ʫʛʣʝʚʦʜʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʢʘʨʦʪʠʥʘ, ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤ ð 

ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʜʭʦʜʘ ʩ ʮʝʣʴʶ 

ʤʠʥʠʤʠʟʘʮʠʠ ʜʦʧʫʱʝʥʠʡ. ɺʳʚʝʜʝʥ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʜʣʷ ʢʨʦʚʠ, ʢʨʠʪʝʨʠʡ ʈʝʡʥʦʣʴʜʩʘ. 

ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʟʘʜʘʯʠ ʦ ʩʣʦʞʥʦʤ (ʨʘʟʚʝʪʚʣʝʥʥʦʤ) ʪʨʫʙʦʧʨʦʚʦʜʝ. 

 

Abstract. This article presents the main approaches to modeling the blood circulatory system. 

The conclusion about the need for a combined approach with a view to minimizing assumptions. Bred 

law of conservation of energy for blood Reynolds. The possibility of using the problem of the complex 

(branched) pipeline. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʢʨʠʪʝʨʠʡ ʈʝʡʥʦʣʴʜʩʘ, ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. 

 

Keywords: circulation, the Reynolds number, the law of conservation of energy. 

 

ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ 

ʉʠʩʪʝʤʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ
1
 ð ʉʉʉ) ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ 

ʫʥʠʢʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʨʛʘʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʮʠʨʢʫʣʷʮʠʶ ʢʨʦʚʠ, ʢʦʪʦʨʘʷ ʧʦʨʘʞʘʝʪ ʫʤ 

ʩʚʦʝʡ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʠ, ʥʝ ʧʦʙʦʶʩʴ ʩʢʘʟʘʪʴ, ʥʝʟʘʤʝʥʠʤʦʩʪʴʶ. ʀʤʝʥʥʦ ʦʥʘ, ʥʘʨʷʜʫ 

ʩ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʚʩʝʭ ʦʨʛʘʥʦʚ. ʇʘʪʦʣʦʛʠʠ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʨʷʜʫ ʧʘʪʦʣʦʛʠʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ [1]. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, 

                                                      
1
 ð ʦʙʳʯʥʦ, ʧʦʜ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʪʦʛʜʘ ʢʘʢ ʧʦʜ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʧʦʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʝʨʜʮʘ, ʢʨʦʚʝʥʦʩʥʳʭ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ (ɹʦʢʝʨʠʷ 

ʃ. ɸ., 2012). ʆʜʥʘʢʦ, ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʧʦʜ ʪʝʨʤʠʥʘʤʠ çʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʘʷè ʠ çʢʨʦʚʝʥʦʩʥʘʷè ʤʳ ʙʫʜʝʤ 

ʧʦʥʠʤʘʪʴ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʮʝʥʪʨʘ ð ʩʝʨʜʮʘ,  ð ʚʳʧʦʣʥʷʶʱʝʛʦ ʨʦʣʴ  ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʥʘʩʦʩʘ, ʠ 

ʧʝʨʝʬʝʨʠʠ ð ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ (ʚʩʝʭ, ʘ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʬʝʨʠʯʝʩʢʠʭ). ʇʨʠ ʵʪʦʤ, ʪʘʢ ʢʘʢ ʚ ʙʘʟʠʩ ʨʘʩʯʝʪʘ ʟʘʣʦʞʝʥʦ 

ʧʦʥʷʪʠʝ ʟʘʤʢʥʫʪʦʩʪʠ, ʤʳ ʠʩʢʣʶʯʘʝʤ ʣʠʤʬʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʍʦʪʷ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʥʘʪʦʤʠʠ, ʣʠʤʬʘʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ.  
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ʩʪʘʪʠʩʪʠʢʝ, ʦʪ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫʤʠʨʘʝʪ ʙʦʣʝʝ 500 000 ʯʝʣʦʚʝʢ ʚ ʛʦʜ ð ʪ. ʝ. 

55% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʫʤʝʨʰʠʭ ʚ ʩʪʨʘʥʝ. ʇʦʵʪʦʤʫ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘ çʅʘʮʠʦʥʘʣʴʥʦʤ 

ʢʦʥʛʨʝʩʩʝ ʢʘʨʜʠʦʣʦʛʦʚ ð 2015è [2] ʠ ʂʦʥʛʨʝʩʩʝ çʉʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ð 2015è [3] 

ʟʥʘʥʠʷ ʧʦ ʤʝʭʘʥʠʢʝ ʉʉʉ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳ ʢʘʢ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ, 

ʪʘʢ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʚʠʜʦʚ ʧʘʪʦʣʦʛʠʡ ʉʉʉ ʷʚʣʷʝʪʩʷ ʘʥʝʚʨʠʟʤʘ, 

ʪ. ʝ. ʚʳʧʷʯʠʚʘʥʠʝ ʩʪʝʥʢʠ ʘʨʪʝʨʠʠ (ʠʣʠ ʚʝʥʳ). 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʨʦʚʴ ð ʵʪʦ ʧʩʝʚʜʦʧʣʘʩʪʠʯʝʩʢʘʷ (ʥʝʥʴʶʪʦʥʦʚʩʢʘʷ) ʞʠʜʢʦʩʪʴ ʠʣʠ 

ʪʦʯʥʝʝ, ʢʦʣʣʦʠʜʥʳʡ ʨʘʩʪʚʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʞʠʜʢʦʡ ʩʨʝʜʳ (ʧʣʘʟʤʳ) ʠ ʚʟʚʝʰʝʥʥʳʭ ʚ ʥʝʡ 

ʬʦʨʤʝʥʥʳʭ ʩʪʨʫʢʪʫʨ (ʣʝʡʢʦʮʠʪʦʚ, ʪʨʦʤʙʦʮʠʪʦʚ, ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʧʨʦʯ.) ʠ ʧʦʜʯʠʥʷʶʱʠʡʩʷ 

ʟʘʢʦʥʫ: ů = Ŭ Ŀ ɔ
n
, n < 1, ʪ. ʝ. ʝʝ ʚʷʟʢʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʜʠʝʥʪʘ ʩʢʦʨʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʢʨʦʚʴ ð 

ʪʢʘʥʴ ʦʨʛʘʥʠʟʤʘ (ʦʨʛʘʥ). ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ ʜʚʫʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʪʠʥ (ʢʨʦʚʴ ð ʵʪʦ ʠ 

ʞʠʜʢʦʩʪʴ, ʠ ʦʨʛʘʥ) ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʤʝʭʘʥʠʢʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ [4]. 

ʋʩʣʦʚʥʦ ʛʦʚʦʨʷ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʭʘʥʠʢʠ ʠʣʠ, ʜʘʞʝ, ʛʠʜʨʦʤʝʭʘʥʠʢʠ ʉʉʉ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʳʤ ʟʘʤʢʥʫʪʳʤ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʩ ʥʘʩʦʩʦʤ (ʩʝʨʜʮʝʤ).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʉʉʉ:  

ïʨʘʩʩʤʦʪʨʝʥʠʝ ʩʪʝʥʢʠ ʘʨʪʝʨʠʠ (ʩʦʩʫʜʘ), ʢʘʢ ʩʚʷʟʫʶʱʝʡ ʦʩʥʦʚʳ ʩ ʚʥʝʜʨʝʥʥʳʤʠ ʚ ʥʝʝ 

ʤʳʰʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ [5]; 

ïʨʘʩʩʤʦʪʨʝʥʠʝ ʪʝʯʝʥʠʷ ʢʨʦʚʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʭ ʤʝʪʦʜʦʚ [6];  

ïʨʘʩʩʤʦʪʨʝʥʠʝ ʪʝʯʝʥʠʷ ʢʨʦʚʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʦʛʨʫʞʝʥʥʦʡ ʛʨʘʥʠʮʳ [7]. 

ʇʦ-ʩʫʪʠ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʚʩʝ ʵʪʠ ʧʦʜʭʦʜʳ ʦʧʠʩʳʚʘʶʪ ʦʜʥʦ ʠ ʪʦʞʝ ð CCC. ʊʘʢ, ʛʦʚʦʨʷ 

ʦ ʜʝʬʦʨʤʘʮʠʠ ʘʨʪʝʨʠʠ (ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʥʝʚʨʠʟʤ) ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʝ 

ʟʘʜʘʯʠ: ʤʝʭʘʥʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ ʩʪʝʥʢʠ ʠ ʜʝʬʦʨʤʘʮʠʠ ʦʪ ʢʨʦʚʠ. ʀ ʭʦʪʷ ʵʪʦ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʦʜʥʦʡ ʟʘʜʘʯʠ ʢʘʢ ʙʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥ, ʘ ʚʳʚʦʜʠʤʳʝ ʠʟ ʥʠʭ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʢʘʢ ʩʠʩʪʝʤʫ 

ʫʨʘʚʥʝʥʠʡ (ʧʨʠʯʝʤ ʢʘʞʜʦʝ ʠʟ ʫʨʘʚʥʝʥʠʡ ʙʫʜʝʪ ʩʪʨʦʛʦ çʧʨʠʚʷʟʘʥʦè ʢ ʜʨʫʛʠʤ ʫʨʘʚʥʝʥʠʷʤ, 

ʦʙʨʘʟʫʷ ʢʘʢ ʙʳ ʩʠʩʪʝʤʫ ʚ ʩʠʩʪʝʤʝ), ʚʩʝ ʵʪʠ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦ 

ʧʨʠʙʣʠʟʘʪʴʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢ ʦʧʠʩʘʥʠʶ CCC. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʭʦʜʳ 1 ʠ 3 ʦʪʜʝʣʴʥʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʝʥʢʫ ʩʦʩʫʜʘ (ʈʠʩʫʥʦʢ 1) ʢʘʢ ʥʝʢʫʶ ʩʚʷʟʫʶʱʫʶ ʦʩʥʦʚʫ ʩ ʚʥʝʜʨʝʥʥʳʤʠ ʚ ʥʝʝ 

ʘʨʤʠʨʫʶʱʠʤʠ ʚʦʣʦʢʥʘʤʠ. ʇʫʩʪʴ ʦʙʲʝʤʥʘʷ ʜʦʣʷ ʘʨʤʠʨʫʶʱʠʭ ʚʦʣʦʢʦʥ ʙʫʜʝʪ ɤ
*
,
 
ʪʦʛʜʘ ʦʙʲʝʤʥʘʷ 

ʜʦʣʷ ʩʚʷʟʫʶʱʝʡ ʦʩʥʦʚʳ
 
ʙʫʜʝʪ ɤ = 1īɤ*. ɸʨʤʠʨʫʶʱʠʝ ʚʦʣʦʢʥʘ ʩʯʠʪʘʶʪʩʷ ʫʧʨʫʛʠʤ ʤʘʪʝʨʠʘʣʦʤ 

ʩ ʤʦʜʫʣʝʤ ʖʥʛʘ E*, ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʝ ʚʦʣʦʢʥʘ ʦʩʪʘʶʪʩʷ 

ʫʧʨʫʛʠʤʠ. ʉʚʷʟʫʶʱʘʷ ʦʩʥʦʚʘ ʩʯʠʪʘʝʪʩʷ ʣʠʥʝʡʥʦïʚʷʟʢʦʫʧʨʫʛʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʤʦʜʫʣʝʤ ʖʥʛʘ 

ɽ** ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʇʫʘʩʩʦʥʘ ɜ.  

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʙʱʝʥʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ ʊʠʤʦʰʝʥʢʦ ʧʦʣʫʯʠʤ [5]: 

 

(ɸ ï ɺ) u + h
(-2)

p = 0  

Q Ŀ ŭuƅʛ = 0  

(1), 

 

ʛʜʝ ɸ ð ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘïʦʧʝʨʘʪʦʨ; ɺ ð ʤʘʪʨʠʮʘïʦʧʝʨʘʪʦʨ ʠʥʝʨʮʠʠ; u, p ð 

ʚʝʢʪʦʨʳ ʦʙʦʙʱʝʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ; Q, ŭu ð ʚʝʢʪʦʨʳ 

ʦʙʦʙʱʝʥʥʳʭ ʫʩʠʣʠʡ ʠ ʚʘʨʠʘʮʠʡ ʦʙʦʙʱʝʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʣʠʥʠʠ ɻ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ 

ʦʪʩʯʝʪʥʫʶ (ʪ. ʝ. ʩʨʝʜʠʥʥʫʶ) ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʦʣʦʯʢʠ; h ð ʪʦʥʢʦʩʪʝʥʥʦʩʪʴ ʦʙʦʣʦʯʢʠ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʘʥʥʘʷ ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ ʥʝʣʠʥʝʡʥʘ, ʘ ʦʙʱʠʡ ʧʦʨʷʜʦʢ ʩʠʩʪʝʤʳ ʨʘʚʝʥ 12 ʠ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʩʣʦʝʚ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʉʜʚʠʛʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʫʧʨʫʛʦʩʪʠ.  
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ʈʠʩʫʥʦʢ 1. 

ɼʣʷ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (ʪ. ʝ. ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʚʳʜʝʨʞʘʪʴ ʘʨʪʝʨʠʷ 

ʠʣʠ ʚʝʥʘ), ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ [5]: 

 

 

                                               (2), 

 

ʛʜʝ q ð ʨʘʟʤʝʨʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ; Ů = [ʘij]( i,j ð 1,2,3) ð ʩʠʤʤʝʪʨʠʯʥʘʷ ʤʘʪʨʠʮʘ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʧʨʫʛʦʩʪʠ ʩʚʷʟʫʶʱʝʛʦ ʠ ʚʦʣʦʢʦʥ ʜʣʷ ʧʣʦʩʢʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ; n = 2 

ð ʢʦʣʠʯʝʩʪʚʦ ʚʦʣʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʬʦʨʤʫ ʜʝʬʦʨʤʘʮʠʠ ʩʦʩʫʜʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ (ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʦʚʘʣʴʥʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ, ʧʦ ʤʝʪʦʜʫ ɹʫʙʥʦʚʘïɻʘʣʝʨʢʠʥʘ) 

 

ɺ ʩʣʫʯʘʝ ʠʟʦʪʦʧʥʦʛʦ ʚʷʟʢʦʫʧʨʫʛʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʘʪʨʠʮʳ Ů ʠʤʝʶʪ ʚʠʜ: 

  

  

 

  

(3) 
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ʛʜʝ ű ð ʫʛʦʣ ʫʢʣʘʜʢʠ ʘʨʤʠʨʫʶʱʠʭ ʚʦʣʦʢʦʥ. 

  

ʄʘʪʨʠʮʘ  

 

ʀʩʧʦʣʴʟʫʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (2), ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ ʫʢʣʘʜʢʠ ʘʨʤʠʨʫʶʱʠʭ ʚʦʣʦʢʦʥ ű, ʤʦʞʥʦ ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʳʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʭʘʥʠʢʠ, ʫʛʦʣ. ʆʥ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ 57Á, ʢʦʛʜʘ ʚ ʨʝʘʣʴʥʦʡ 

ʞʠʟʥʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 30Á ʜʦ 50Á.  

ʊʦʛʜʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʜʝʨʞʠʚʘʝʪ ʦʜʥʦʨʦʜʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ 

ʦʙʦʣʦʯʢʘ ʨʘʚʥʦ: 

                                             (4) 

 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ, ʩʚʷʟʘʥʥʳʡ ʩ ʤʝʪʦʜʦʤ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠʮʳ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʜʝʬʦʨʤʘʮʠʶ ʦʪ ʜʝʡʩʪʚʠʷ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ, ʜʚʠʞʝʥʠʠ ʢʨʦʚʠ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʪʨʝʭʤʝʨʥʦʝ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʪʝʯʝʥʠʝ ʚʷʟʢʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʣʦʪʥʦʩʪʴʶ ʠ 

ʚʷʟʢʦʩʪʴʶ (ʈʠʩʫʥʦʢ 2). ʀʤʝʥʥʦ ʵʪʦʪ ʧʦʜʭʦʜ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʨʦʝʥʠʷ ʠ ʤʝʭʘʥʠʢʠ ʩʪʝʥʢʠ 

ʘʨʪʝʨʠʠ (ʩʦʩʫʜʘ), ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʝʚʨʠʟʤ. 

 

 
ʈʠʩʫʥʦʢ 2. 

 

ʊʘʢ ʢʘʢ ʠʩʪʦʯʥʠʢʦʤ ʪʝʯʝʥʠʷ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʜʘʚʣʝʥʠʝ, ʪʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ 

ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝïʉʪʦʢʩʘ: 

 

 

 
 

(5) 
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ʩ ʥʘʯʘʣʴʥʳʤʠ ʠ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ:    

 
 

ɻʜʝ ;  ð ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ; 

 

 ð ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʜʚʠʛʘʶʪʩʷ ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ;  

  ð ʧʣʦʪʥʦʩʪʴ;   

 ð ʜʘʚʣʝʥʠʝ;  

 ð ʚʷʟʢʠʡ ʪʝʥʟʦʨ ʥʘʧʨʷʞʝʥʠʡ;  

 ð ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ; 

 ð ʚʝʢʪʦʨ ʤʘʩʩʦʚʳʭ ʩʠʣ. 

 

ʆʙʣʘʩʪʴ ɋ ð ʩʦʩʫʜ ʩ ʛʨʘʥʠʮʝʡ , ʛʜʝ ɻ1 ð ʩʪʝʥʢʘ ʘʨʪʝʨʠʠ (ʩʦʩʫʜʘ), ʘ ɻ2 

ʠ ɻ3 ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʝ ʦʙʣʘʩʪʠ ʚʪʝʢʘʥʠʷ ʠ ʚʳʪʝʢʘʥʠʷ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ     ʩ ʥʘʯʘʣʴʥʳʤʠ ʠ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ:   

,  , ʛʜʝ  ʩʥʘʯ. ʠ ʩʢʨ. ð ʟʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ. 

ʅʘʭʦʞʜʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʥʘ ʫʯʘʩʪʢʘʭ ʚʪʝʢʘʥʠʷ ï ʚʳʪʝʢʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ  ʫʨʘʚʥʝʥʠʡ ʥʘ ʛʨʘʥʠʮʘʭ ɻ2 ʠ ɻ3. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʪʝʥʦʢ ʘʨʪʝʨʠʠ (ʩʦʩʫʜʘ) ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʳ, ʢʦʪʦʨʳʝ 

ʚʦʟʚʨʘʱʘʶʪ ʘʨʪʝʨʠʶ ʚ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ. ɺ ʩʠʣʫ ʪʦʛʦ ʯʪʦ ʜʘʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʝ, ʠʩʧʦʣʴʟʫʝʤ ʧʨʦʩʪʫʶ ʬʦʨʤʫʣʫ ʜʣʷ  ʥʘʭʦʞʜʝʥʠʷ ʩʠʣ ʜʝʬʦʨʤʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʤʝʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ: 

 

                                                                                (6), 

 

ʛʜʝ X ʠ X0 ð ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʴ ʘʨʪʝʨʠʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ Ű ʠ ʚ 

ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; k ð ʢʦʵʬʬʠʮʠʝʥʪ ʞʠʜʢʦʩʪʠ. 

 

 ʇʦʩʪʘʚʣʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ. ɼʣʷ ʝʝ 

ʨʝʰʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʭʝʤʳ ʨʘʩʰʠʨʝʥʠʷ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ: 

 

, 

, 

     (7) 
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ɼʘʣʝʝ, ʦʧʨʝʜʝʣʷʝʤ ʜʝʬʦʨʤʘʮʠʶ ʩʪʝʥʦʢ ʘʨʪʝʨʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʳʭ ʩʠʣ: 

 

 

(8), 

 

ʛʜʝ  ð ʪʦʯʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʫʜʘ;  ð ʬʫʥʢʮʠʷ, 

ʦʧʠʩʳʚʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʘʨʪʝʨʠʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ Ű;  ð ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ 

ʪʝʯʝʥʠʷ;  ð ʚʝʢʪʦʨ ʤʘʩʩʦʚʳʭ ʩʠʣ; ŭ ð ʬʫʥʢʮʠʷ ɼʠʨʘʢʘ. 

 

ʀʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʥʠʝ ʵʪʠ ʬʦʨʤʫʣʳ (8), ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʜʝʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʦʡ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʝʥʢʠ ʘʨʪʝʨʠʠ ʧʨʠ ʜʘʥʥʦʤ ʜʘʚʣʝʥʠʠ ʢʨʦʚʠ, ʠ ʪʦ, ʢʘʢ ʧʦʚʣʠʷʶʪ ʚʦʟʥʠʢʰʠʝ ʩʠʣʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʝʝ ʪʝʯʝʥʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʥʦ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʦʜʭʦʜʳ (ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ) ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʘʪʴ 

ʩʣʦʞʥʳʝ ʷʚʣʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʥʝʚʨʠʟʤ ʠ ʤʝʭʘʥʠʢʫ ʨʘʙʦʪʳ ʉʉʉ. ʆʜʥʘʢʦ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ 

ʧʨʦ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʨʦʤʙʦʟʦʚ ʠ ʦʪʣʦʞʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʦʚʳʭ ʙʣʷʰʝʢ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʡ ʉʉʉ. ʀ ʚʤʝʩʪʝ ʩ ʪʝʤ, ʟʥʘʥʠʷ ʧʦ 

ʤʝʭʘʥʠʢʝ ʨʘʙʦʪʳ ʉʉʉ ʧʦʟʚʦʣʷʶʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʣʝʯʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʜʝʬʦʨʤʘʮʠʶ 

ʘʨʪʝʨʠʡ ʠ ʩʦʩʫʜʦʚ, ʘ ʟʥʘʯʠʪ ʫʤʝʥʴʰʘʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʉʉʉ. 

 

ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʤʘʣʳʡ ʦʪʨʝʟʦʢ ʘʨʪʝʨʠʠ dl, ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʜʣʷ 

ʢʨʦʚʠ (ʘʥʘʣʦʛ ʟʘʢʦʥʘ ɹʝʨʥʫʣʣʠ): 

 

 

 

 

 
 

(9) 

ʠʣʠ 
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 (10) 

 

 

ʋʨʘʚʥʝʥʠʝ (10) ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʯʝʨʝʟ ʪʝʦʨʝʤʫ .  ʆʪ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʚʠʜʘ, ʧʨʠʥʷʪʦʛʦ ʚ ʛʠʜʨʦʤʝʭʘʥʠʢʝ, ð ʟʘʢʦʥʘ ɹʝʨʥʫʣʣʠ ð ʝʛʦ ʦʪʣʠʯʘʝʪ ʥʘʣʠʯʠʝ 

ʩʣʘʛʘʝʤʦʛʦ (ï w/h), ʚʳʨʘʞʘʶʱʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʠʣʠ ʚʷʟʢʦʩʪʴ. 

ʊʘʢ ʞʝ ʢʘʢ ʠ ʟʘʢʦʥ ɹʝʨʥʫʣʣʠ ʚ ʛʠʜʨʦʤʝʭʘʥʠʢʝ, ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʜʣʷ ʢʨʦʚʠ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʢʨʦʚʠ, ʭʘʨʘʢʪʝʨʘ ʝʝ ʪʝʯʝʥʠʷ ʧʦ ʘʨʪʝʨʠʷʤ ʠ ʩʦʩʫʜʘʤ, ʘ 

ʪʘʢʞʝ ʠʩʪʝʯʝʥʠʠ ʧʨʠ ʠʭ ʧʦʚʨʝʞʜʝʥʠʠ. 

 

ʂʨʠʪʝʨʠʡ ʈʝʡʥʦʣʴʜʩʘ 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʢʨʠʪʝʨʠʡ ʈʝʡʥʦʣʴʜʩʘ, ʢʦʪʦʨʳʡ ʚʳʨʘʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ 

ʞʠʜʢʦʩʪʠ ʠ ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʘ ʦʪ ʚʷʟʢʦʩʪʠ, ʪʦ ʚ ʩʣʫʯʘʝ ʢʨʦʚʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʧʦʧʨʘʚʢʠ ʥʘ 

ʪʝʧʣʦʝʤʢʦʩʪʴ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʫʯʠʪʳʚʘʪʴ ʩʪʨʦʝʥʠʝ ʚʝʱʝʩʪʚʘ ʠ ʝʛʦ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ. ʅʝʧʨʠʛʦʜʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʫʣʳ (wdɟ/ɛ) ʣʝʛʢʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʳʤ 

ʚʳʯʠʩʣʝʥʠʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʢʨʦʚʴ ʪʝʯʝʪ ʪʫʨʙʫʣʝʥʪʥʳʤ ʨʝʞʠʤʦʤ ʜʘʞʝ 

ʚ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ ʩʦʩʫʜʘʭ (!) ʯʪʦ, ʢʦʥʝʯʥʦ ʞʝ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʊʦʛʜʘ, 

ʚʳʨʘʞʘʷ ʯʝʨʝʟ ʠʥʳʝ ʢʨʠʪʝʨʠʠ, ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ [4]: 

 

                           (11), 

 

ʛʜʝ ɟ ð ʧʣʦʪʥʦʩʪʴ; w ð ʩʢʦʨʦʩʪʴ; L ð ʭʘʨʘʢʪʝʨʥʳʡ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʧʦʚʝʨʭʥʦʩʪʠ; R ð 

ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ; ʊ ð ʪʝʤʧʝʨʘʪʫʨʘ; ɖ ð ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ; Þ ð 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʞʠʜʢʦʩʪʠ; ʈ ð ʜʘʚʣʝʥʠʝ; ů ð ʵʬʬʝʢʪʠʚʥʳʡ ʜʠʘʤʝʪʨ 

ʤʦʣʝʢʫʣ; n ð ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ. 

 

ɿʘʜʘʯʘ ʦ ʩʣʦʞʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 

ɺʩʷ ʟʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʨʘʟʙʠʝʥʠʶ ʮʝʣʦʡ ʉʉʉ ʥʘ ʧʨʦʩʪʳʝ ʦʪʨʝʟʢʠ, 

ʩʦʝʜʠʥʝʥʥʳʝ ʫʟʣʘʤʠ. ʌʘʢʪʠʯʝʩʢʠ, ʚʩʶ ʉʉʉ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʜʚʫʤ ʧʨʦʩʪʳʤ ʩʭʝʤʘʤ (ʈʠʩʫʥʦʢ 3): 

 

 
ʈʠʩʫʥʦʢ 3. 
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ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʫ ʥʘʩ ʠʤʝʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʪʨʫʙ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ 

(ʘʨʪʝʨʠʷ ð ʘʨʪʝʨʠʦʣʘ), ʪʦ Q = const., . 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʠʟ ʨʘʩʯʝʪʘ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʢʨʦʚʠ ʥʘ ʫʯʘʩʪʢʝ, 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʘ ʪʝʯʝʥʠʷ (ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʯʝʥʠʷ), 

ʧʦʜʙʦʨʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɓ ʠ m (ʠʣʠ ʨʘʩʯʝʪʘ ɚʛ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʷ ʅʦʚʴʝï

ʉʪʦʢʩʘ), ʨʘʩʯʝʪʘ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʠ ʨʘʩʯʝʪʘ ʦʙʱʝʛʦ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʧʦ ʜʣʠʥʝ. 

ʇʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ ʅʘʚʴʝïʉʪʦʢʩʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʤʝʥʥʦ ʵʪʘ ʬʦʨʤʫʣʘ, ʪʦ ʨʘʜʠ ʥʝʢʦʛʦ ʩʚʦʝʦʙʨʘʟʠʷ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ ʃʝʡʙʝʥʟʦʥʘ: 

 

                               [ʇʘ]                                                     (12) 

ʠʣʠ ʜʣʷ ʦʙʱʝʛʦ ʧʝʨʝʧʘʜʘ ʧʦ ʜʣʠʥʝ: 

  

 

                          [ʇʘ]                           (13) 

 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʘʧʦʨʘ ʠʩʧʦʣʴʟʫʶʪ ʬʦʨʤʫʣʫ (10). 

ʊʘʢʞʝ, ʩʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʠʩʪʝʤʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʠʟʙʝʞʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʚʷʟʢʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ Re, ʧʦʵʪʦʤʫ ʜʣʷ ʪʦʯʥʦʛʦ ʨʘʩʯʝʪʘ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʩʠʩʪʝʤʳ ʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʫʣʦʡ ʐʫʭʦʚʘ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ 

ʃʝʡʙʝʥʟʦʥʘ [8], ʫʯʠʪʳʚʘʶʱʝʡ ʨʘʙʦʪʫ ʪʨʝʥʠʷ ʧʦʪʦʢʘ:  

 

         ,                                 (14), 

           ʛʜʝ . 

 

ʅʘʩʪʦʷʱʠʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʨʘʩʩʤʦʪʨʝʪʴ ʉʉʉ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʝ ʝʝ ʢʦʤʧʦʥʝʥʪʳ. 

 

ɺʳʚʦʜ 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʚʳʚʦʜ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʤʝʭʘʥʠʢʠ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʪʨʝʙʫʶʱʝʡ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʧʦʜʭʦʜʘ. ʆʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʜʦʧʫʱʝʥʠʷ ʠ ʦʰʠʙʢʠ. ʅʘʤʝʯʝʥʥʳʝ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ ʚ ʫʞʝ ʥʝʜʘʣʝʢʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʥʝʚʨʠʟʤ ʠ ʠʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʦʨʰʢʦʚïʂʘʥʪʘʢʫʟʝʥ ɺ. ɸ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ: ʥʦʚʳʡ 

ʚʟʛʣʷʜ ʥʘ ʤʝʭʘʥʠʢʫ ʧʘʪʦʣʦʛʠʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʯʝʣʦʚʝʢʘ // ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 

IV  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʝʤʠʥʘʨʘ çɼʠʥʘʤʠʯʝʩʢʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʘʢʪʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʣʝʡ ʨʘʟʣʠʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳè, 15ï19 ʬʝʚʨʘʣʷ 2016, ʄʦʩʢʚʘ. / ʈʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʳʡ ʬʦʥʜ, ʄʦʩʢʦʚʩʢʠʡ ɸʚʠʘʮʠʦʥʥʳʡ 
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ʀʥʩʪʠʪʫʪ (ʅʘʮʠʦʥʘʣʴʥʳʡ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ). ʄ.: ʆʆʆ çʊʈïʧʨʠʥʪè, 2016. 

ʉ. 50ï54. 

2. ɻʦʨʰʢʦʚïʂʘʥʪʘʢʫʟʝʥ ɺ. ɸ. ʄʦʜʝʣʴ ʪʝʯʝʥʠʷ ʢʨʦʚʠ // ʄʘʪʝʨʠʘʣʳ ʈʦʩʩʠʡʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʛʨʝʩʩʘ ʢʘʨʜʠʦʣʦʛʦʚ. ʈʦʩʩʠʡʩʢʦʝ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʚ ʛʦʜ ʙʦʨʴʙʳ 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠʟʫʯʘʝʤʳʭ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʪʨʝʤ 

ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ï ʣʘʙʠʣʴʥʦʩʪʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ. ɺ ʝʛʦ ʦʩʥʦʚʝ 

ʣʝʞʘʪ ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʪʨʘʢʪʦʚʢʝ ʜʠʥʘʤʠʢʠ ʧʦʣʫʯʝʥʥʳʭ ʙʘʟʦʚʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ çʨʘʟʤʝʨʘ ʵʬʬʝʢʪʘè ʧʦ J. Cohen ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʘ ʢʦʨʨʝʢʮʠʷ ʦʰʠʙʢʠ ʚ ʧʦʜʭʦʜʝ ʢ ʥʦʚʦʤʫ ʘʣʛʦʨʠʪʤʫ, 

ʜʦʧʫʱʝʥʥʦʡ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʦʧʠʩʘʥʠʠ ʧʦʩʣʝʜʥʝʛʦ. 

ʅʦʚʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʢʘʢ ʚ ʦʙʣʘʩʪʠ 

ʤʦʨʬʦʣʦʛʠʠ, ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʜʨʫʛʠʭ ʤʝʜʠʢʦïʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. 

 

Abstract. The algorithm of a new complex method of research for an integrated assessment of the 

studied pathomorphological signs at the same time according to three various characteristics ð lability, 

sensitivity and informational content is offered. Original approach to treatment of dynamics of the 

received basic morphometric indicators, a mathematical method of determination of  

òCohenôs d effect sizeò and the information analysis are his cornerstone. In article correction of the 

mistake in approach to new algorithm made at the initial description of the last is carried out. 

The new algorithm is of interest to research works both in the field of morphology, and in the 

sphere of other medicobiological disciplines. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʜʠʢʦïʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʥʦʚʳʡ 

ʘʣʛʦʨʠʪʤ, ʢʦʨʨʝʢʮʠʷ ʦʰʠʙʢʠ. 

 

Keywords: medicobiological researches, quantitative methods, new algorithm, correction of a 

mistake. 

 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʢ ʧʨʦʚʝʜʝʥʠʶ ʥʘʫʯʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ [19]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʙʦʪ 

ʚ ʦʙʣʘʩʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ, ʪʦ ʟʜʝʩʴ ʜʣʷ ʪʦʯʥʦʡ ʠ ʦʙʲʝʢʪʠʚʥʦʡ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʙʣʶʜʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʯʠʩʪʦ ʦʧʠʩʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʠ ʥʝʦʙʭʦʜʠʤʘ ʦʙʲʝʢʪʠʚʠʟʘʮʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʪʦʯʥʳʭ ʥʘʫʢ [1ï3, 20]. ʕʪʦʡ ʮʝʣʠ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ 

ʦʪʚʝʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʘʤʝʪʥʦ ʧʦʚʳʩʠʪʴ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʜʝʣʘʥʥʳʭ ʚʳʚʦʜʦʚ, ʪʘʢ ʢʘʢ ʠʪʦʛʦʚʳʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ 

ʠ ʣʝʛʢʦ ʧʦʜʜʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ [2, 3, 16].  

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʪʦʛʦʚ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʜʦʢʘʟʘʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʳʷʚʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʜʚʠʛʦʚ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʝʥʠʡ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʫʞʝ ʫʧʦʤʷʥʫʪʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʜʦʢʘʟʘʪʝʣʴʥʘʷ ʤʝʜʠʮʠʥʘ ʥʝ ʤʦʞʝʪ ʦʙʭʦʜʠʪʴʩʷ 

ʣʠʰʴ ʢʦʥʩʪʘʪʘʮʠʝʡ ʥʘʣʠʯʠʷ ʫʢʘʟʘʥʥʳʭ ʨʘʟʣʠʯʠʡ, ʪʘʢ ʢʘʢ ʩʘʤ ʧʦ ʩʝʙʝ ʵʪʦʪ ʬʘʢʪ ʥʠʯʝʛʦ ʥʝ 

ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʚʝʣʠʯʠʥʝ [23]. ɼʣʷ ʦʮʝʥʢʠ ʧʦʩʣʝʜʥʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʚʳʯʠʩʣʝʥʠʝ ʪʘʢʦʛʦ ʠʥʜʝʢʩʘ, ʢʘʢ çʨʘʟʤʝʨ ʵʬʬʝʢʪʘè ʧʦ J. Cohen (Cohenôs d effect size) [25, 27, 28], 

ʢʦʪʦʨʳʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪ ʩʠʣʫ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʫʯʘʝʤʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʪʦʪ 

ʠʣʠ ʠʥʦʡ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʠʥʩʪʨʫʤʝʥʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʫʢʨʝʧʣʷʝʪ ʩʪʨʦʛʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʠʜʘʝʪ ʙʦʣʴʰʠʡ ʚʝʩ 

ʧʨʦʚʝʜʝʥʥʦʤʫ ʘʥʘʣʠʟʫ, ʩʜʝʣʘʥʥʳʤ ʚʳʚʦʜʘʤ ʠ ʧʨʝʜʣʦʞʝʥʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ [30]. 

ʇʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʛʨʘʜʘʮʠʷ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʦʵʥʘ (dôC): ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ð 

ʤʝʥʝʝ 0,20; ʤʘʣʘʷ ð 0,20ï0,49; ʩʨʝʜʥʷʷ ð 0,50ï0,79; ʙʦʣʴʰʘʷ ð 0,80 ʠ ʚʳʰʝ [22, 23, 25, 28, 29]. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ dôC ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʬʬʝʢʪʘ [28, 

29]. 

ʉʝʨʴʝʟʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʪʘʢʞʝ ʠʟʳʩʢʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [17, 18, 20, 33]. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ 

(Iʭ) ʦʪʜʝʣʴʥʦʛʦ ʧʨʠʟʥʘʢʘ ʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʮʠʬʨʦʚʦʤ ʚʳʨʘʞʝʥʠʠ ʠ ʧʦʢʘʟʳʚʘʶʱʫʶ ʝʛʦ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʨʝʜʠ ʧʨʦʯʠʭ ʧʨʠʟʥʘʢʦʚ [1, 13ï15, 17, 18, 20, 21, 32ï34]. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʯʝʪ Iʭ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʩʨʝʜʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʄʭ), ʘ ʪʘʢʞʝ ʥʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠʟʥʘʢʠ ʩ ʧʦʢʘʟʘʪʝʣʝʤ Iʭ ʤʝʥʴʰʝ 0,5 [1, 3, 13ï15, 20, 21].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʝʜʠʢʦï

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʢʨʳʚʘʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ð ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʦʨʬʦʣʦʛʠʠ. ʕʪʠ ʤʝʪʦʜʳ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʘʶʪ ʪʦʯʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʶʪ ʣʦʛʠʢʫ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ [1]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʠʟʫʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʘʩʧʝʢʪʦʚ ʤʝʜʠʢʦïʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʦʧʨʦʩʦʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ. 

ʇʦʵʪʦʤʫ ʥʘʤʠ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʘʪʴ 

ʥʦʚʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʘʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʪʨʝʤ ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ð ʣʘʙʠʣʴʥʦʩʪʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ Iʭ. 

ʆʜʥʘʢʦ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʦʧʠʩʘʥʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ [5, 10] ʥʝʚʝʨʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʩʫʱʥʦʩʪʴ dôC ʚ ʪʦʤ ʧʣʘʥʝ, ʢʘʢ ʵʪʦʪ ʠʥʜʝʢʩ ʦʪʨʘʞʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʦʙʲʝʢʪʦʚïʤʠʰʝʥʝʡ ʢ ʜʝʡʩʪʚʠʶ ʧʘʪʦʛʝʥʥʦʛʦ ʘʛʝʥʪʘ. ʀʟ-ʟʘ ʵʪʦʡ ʦʰʠʙʢʠ ʚ ʨʷʜʝ ʥʘʰʠʭ 

ʧʦʩʣʝʜʫʶʱʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [6ï8, 12] ʜʦʧʫʱʝʥʘ ʥʝʧʨʘʚʠʣʴʥʘʷ ʪʨʘʢʪʦʚʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʚʣʠʷʚʰʘʷ ʥʘ ʪʦʯʥʦʩʪʴ ʩʜʝʣʘʥʥʳʭ ʚʳʚʦʜʦʚ. 
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ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʥʘʟʨʝʣʘ ʥʘʩʪʦʷʪʝʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʨʨʝʢʪʠʚʳ ʚ ʦʧʠʩʘʥʠʝ ʥʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ, ʥʫʞʥʦ ʧʦʣʘʛʘʪʴ, ʤʦʞʝʪ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʪʴʩ̫  ʣʠʰʴ ʨʘʤʢʘʤʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ. 

 

ʆʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʥʦʚʦʛʦ ʤʝʪʦʜʘ 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ (ɸïɽ). 

 

ʕʪʘʧ ɸ. ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʝʭ ʠʣʠ ʠʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʚʳʪʝʢʘʝʪ ʠʟ ʧʨʠʥʮʠʧʘ ʝʜʠʥʩʪʚʘ ʧʘʪʦʣʦʛʠʠ ʥʘ ʫʢʘʟʘʥʥʳʭ 

ʫʨʦʚʥʷʭ, ʧʦʩʪʫʣʠʨʦʚʘʥʥʦʛʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ɻ. ɻ. ɸʚʪʘʥʜʠʣʦʚʳʤ [1, 2]. 

 ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʜʨʦʙʥʳʝ 

ʦʧʠʩʘʥʠʷ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ [1ï3, 16]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ 

ʦʢʘʟʳʚʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʦʙʲʝʢʪʠʚʥʦ ʠ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʟʫʯʘʝʤʳʝ ʷʚʣʝʥʠʷ 

ʠ ʧʨʦʮʝʩʩʳ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʦʢʘʟʘʪʝʣʠ ʤʝʨʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ, ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʥʪʳ ʠʣʠ ʜʦʣʠ ʮʝʣʦʛʦ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʤʝʪʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʄʭ) ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʢʘʭ, ʠʭ ʩʪʘʥʜʘʨʪʥʦʛʦ (ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ) 

ʦʪʢʣʦʥʝʥʠʷ (ů) ʠ ʜʨʫʛʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʦʙʩʣʝʜʦʚʘʥʥʳʤʠ ʚʳʙʦʨʢʘʤʠ ʠ ʪ. ʜ. 

 

ʕʪʘʧ ɺ. ɼʘʣʝʝ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʤʝʪʦʜʫ, ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʨʘʥʞʠʨʦʚʘʪʴ ʧʦʩʣʝʜʥʠʝ. 

ɿʜʝʩʴ ʢʨʦʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʨʫʜʥʦʩʪʴ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤ ʦʙʲʝʢʪʠʚʥʳʡ ʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʥʞʠʨʦʚʘʪʴ ʢʘʢ ʤʝʨʥʳʝ, ʪʘʢ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ. ʕʪʦʤʫ ʫʩʣʦʚʠʶ ʦʪʚʝʯʘʝʪ ʪʘʢʦʡ ʚʚʝʜʝʥʥʳʡ ʥʘʤʠ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ 

ʠʥʜʝʢʩ ʨʘʟʣʠʯʠʷ (ʄȹ), ʚʳʨʘʞʝʥʥʳʡ ʚ ʧʨʦʮʝʥʪʘʭ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʠ ʧʦʜʣʝʞʘʪ ʨʘʥʞʠʨʦʚʘʥʠʶ. 

ʕʪʦʪ ʠʥʜʝʢʩ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘʞʘʝʪ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ ʚʳʨʘʞʝʥʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʨʠʟʥʘʢʘ, ʪʦ ʝʩʪʴ ʫʨʦʚʝʥʴ ʝʛʦ ʣʘʙʠʣʴʥʦʩʪʠ.  

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʄȹ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʨʦʩʪ (ʠʣʠ ʫʙʳʣʴ) ʚʝʣʠʯʠʥʳ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ 

ʚ ʦʜʥʦʡ ʠʟ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʘʢʦʚʦʡ ʚ ʜʨʫʛʦʡ. ʇʨʠ ʵʪʦʤ ʙʝʨʫʪʩʷ 

ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ (ʙʝʟ ʫʯʝʪʘ ʟʥʘʢʘ) ʚʝʣʠʯʠʥ ʄȹ, ʪʘʢ ʢʘʢ ʟʥʘʢ ʧʦʢʘʟʳʚʘʝʪ ʣʠʰʴ ʚʝʢʪʦʨ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ, ʘ ʥʝ ʠʭ ʚʝʣʠʯʠʥʫ. 

ʀʪʘʢ, ʣʘʙʠʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʘʝʤʦʛʦ 

ʧʨʠʟʥʘʢʘ. 

 

ʕʪʘʧ ʉ. ʇʨʦʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ çʨʘʟʤʝʨʘ ʵʬʬʝʢʪʘè, ʠʩʧʦʣʴʟʫʷ ʨʘʩʯʝʪ dôC ʧʦ ʬʦʨʤʫʣʝ (1) 

[23, 25, 27, 28, 30]: 

 

                 dôC= M1 ï M2 / ãů1
2
 ï ů2

2
/2                                                              (1). 

 

ʊʘʢʞʝ ʜʣʷ ʵʪʦʛʦ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʢʘʣʴʢʫʣʷʪʦʨʘʤʠ [29]. 
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ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʘ ʩʣʝʜʫʶʱʘʷ ʥʝʙʦʣʴʰʘʷ ʨʝʤʘʨʢʘ. ɻʦʚʦʨʷ ʦ ʩʠʣʝ ʠʟʫʯʘʝʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʵʪʦʡ ʩʠʣʳ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʩʘʤʠʭ 

ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʠ ʦʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʦʚïʤʠʰʝʥʝʡ.  

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ. ɺʦ-ʧʝʨʚʳʭ, ʝʩʣʠ ʠʟʫʯʘʝʪʩʷ çʨʘʟʤʝʨ 

ʵʬʬʝʢʪʘè ʥʝʩʢʦʣʴʢʠʭ ʘʛʝʥʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʢʦʡ-ʪʦ ʦʪʜʝʣʴʥʳʡ ʧʨʠʟʥʘʢ, ʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʤʝʥʥʦ ʩʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ. ɺʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʞʝ ʜʝʡʩʪʚʫʝʪ ʦʜʠʥ ʧʦʚʨʝʞʜʘʶʱʠʡ 

ʬʘʢʪʦʨ ʥʘ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪʦ ʥʫʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʵʪʠʭ 

ʧʨʠʟʥʘʢʦʚ ʢ ʚʣʠʷʥʠʶ ʜʘʥʥʦʛʦ ʘʛʝʥʪʘ. 

ʇʦʵʪʦʤʫ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʰʝʤʫ ʘʣʛʦʨʠʪʤʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤʫ ʜʣʷ ʚʪʦʨʦʛʦ 

ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʚʝʣʠʯʠʥʘ dôC ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝ ʩʠʣʫ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʘ ʩʪʝʧʝʥʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʥʝʤʫ ʦʨʛʘʥʦʚï

ʤʠʰʝʥʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʥʞʠʨʦʚʘʥʥʳʝ ʚʦʟʨʘʩʪʘʶʱʠʝ ʟʥʘʯʝʥʠʷ dôC ʧʦʢʘʟʳʚʘʶʪ ʨʦʩʪ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʅʘʧʨʦʪʠʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʙʲʝʢʪʘ çʘʪʘʢʠè ʢ ʧʦʜʦʙʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʪʦ ʝʩʪʴ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ çʨʘʟʤʝʨʫ ʵʬʬʝʢʪʘè. ʀʥʘʯʝ 

ʛʦʚʦʨʷ, ʯʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ ʦʙʲʝʢʪ, ʪʝʤ ʤʝʥʴʰʘʷ ʚʨʝʜʦʥʦʩʥʘʷ ʩʠʣʘ ʥʫʞʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʚʳʚʝʩʪʠ ʝʛʦ ʠʟ ʩʪʨʦʷ. 

ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʰʝʛʦ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʠʤʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʚʣʠʷʥʠʶ 

ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʬʘʢʪʦʨʘ. ʇʦʵʪʦʤʫ ʨʘʥʞʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ dôC ʩʣʝʜʫʝʪ ʧʦ 

ʫʙʳʚʘʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ, ʥʘʨʘʩʪʘʶʱʫʶ ʚ ʦʙʨʘʪʥʦʤ 

ʧʦʨʷʜʢʝ. 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʩʣʫʞʠʪ ʚʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʤʧʣʝʢʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ɿʘʦʩʪʨʷʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʦʤ ʤʦʤʝʥʪʝ ʧʦʪʦʤʫ, ʯʪʦ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ 

ʦʧʠʩʘʥʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ [5, 10] ʨʘʥʞʠʨʦʚʘʥʠʝ ʚʝʣʠʯʠʥ dôC ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʚʦʟʨʘʩʪʘʶʱʝʡ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦ. ʇʦʚʪʦʨʠʤ ʝʱʝ ʨʘʟ, ʚ ʪʘʢʦʤ ʧʦʨʷʜʢʝ ʥʘʨʘʩʪʘʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʦʙʲʝʢʪʦʚ, ʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʝʡ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ dôC ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʘʙʩʦʣʶʪʥʫʶ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʷ, 

ʪʘʢ ʢʘʢ ʟʥʘʢ ʫʢʘʟʳʚʘʝʪ ʣʠʰʴ ʚʝʢʪʦʨ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʬʬʝʢʪʘ, ʘ ʥʝ ʝʛʦ ʚʝʣʠʯʠʥʫ [28, 29]. 

 

ʕʪʘʧ D. ʊʨʝʪʠʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʧʨʦʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʨʤʫʣʳ ʉ. ʂʫʣʴʙʘʢʘ (2 ʠ 

3) [21]. ɼʣʷ ʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʣʫʞʠʪ ʬʦʨʤʫʣʘ (2), ʛʜʝ ʠʩʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʄʭ ʠ 

ůʭ:  

Iʭ1-ʭ2 = 1,0857 Ā [(ů1/ů2)
2
 + (ů2/ů1)

2
 ï 2 + (1/ů1

2
 + 1/ů2

2
) Ā (ʄ1 ï ʄ2)

2
]       (2). 

 

ʋʨʦʚʝʥʴ Iʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʜʨʫʛʦʡ ʬʦʨʤʫʣʝ (3), ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʭ 

ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ: 

 

Iʭ1-ʭ2 = 10lg (P1/P2) Ā (P1 ï P2)                                                                     (3), 

 

ʛʜʝ ʈ1 ð ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʨʠʟʥʘʢʘ ʚ ʚʝʨʠʬʠʮʠʨʫʝʤʦʡ ʛʨʫʧʧʝ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʜʦʣʷʭ 

ʝʜʠʥʠʮʳ; ʈ2 ð ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʨʠʟʥʘʢʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 
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ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ Iʭ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʝʝ ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ (ʄIʭ) 

ʚ ʚʳʙʦʨʢʘʭ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. 

 

ʕʪʘʧ ɽ. ɿʘʢʣʶʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠʪʦʛʦʚ 

ʧʨʝʜʳʜʫʱʠʭ ʝʝ ʵʪʘʧʦʚ. ɺ ʦʜʥʦʤ ʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ [10] ʧʨʝʜʣʘʛʘʣʦʩʴ ʧʨʦʠʟʚʦʜʠʪʴ 

ʨʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʪʨʝʭ ʨʘʥʛʦʚʳʭ ʨʷʜʦʚ (ʄȹ, dôC ʠ Iʭ) ʠʟʫʯʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʚʳʚʝʜʝʥʠʝ 

ʨʝʡʪʠʥʛʘ (Rt) ʧʦʩʣʝʜʥʠʭ. ʉʦʛʣʘʩʥʦ ʚʪʦʨʦʤʫ ʚʘʨʠʘʥʪʫ [5], ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʦʢʦʥʯʘʪʝʣʴʥʳʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ Rt ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʩʫʤʤʳ ʨʘʥʛʦʚ (Ɇʨʛ) ʪʨʝʭ 

ʨʘʥʛʦʚʳʭ ʨʷʜʦʚ (ʄȹ, dôC ʠ Iʭ), ʯʪʦ ʟʘʤʝʪʥʦ ʫʧʨʦʱʘʝʪ ʚʳʯʠʩʣʝʥʠʷ ʠ ʜʘʝʪ ʪʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦʣʫʯʝʥʥʳʡ Rt ʩʣʫʞʠʪ ʠʥʪʝʛʨʘʣʴʥʳʤ ʠʥʜʝʢʩʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʢʘʞʜʳʡ ʠʟʫʯʘʝʤʳʡ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʷ ʝʛʦ 

ʣʘʙʠʣʴʥʦʩʪʴ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ Iʭ. 

 

ʀʣʣʶʩʪʨʘʮʠʷ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʥʦʚʦʛʦ ʤʝʪʦʜʘ 

ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠʚʦʜʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʮʘ ʧʨʠ ʨʘʟʚʠʪʠʠ ʥʝʡʨʦʣʝʧʪʠʯʝʩʢʦʡ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ (ʅʂʄʇ), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʘʪʠʧʩʠʭʦʪʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʙʦʯʥʳʤ ʢʘʨʜʠʦʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ 

ʘʥʪʠʧʩʠʭʦʪʠʯʝʩʢʠʭ (ʥʝʡʨʦʣʝʧʪʠʯʝʩʢʠʭ) ʧʨʝʧʘʨʘʪʦʚ (ɸʇ) [4, 9, 24, 26, 31]. ʇʨʠ ʵʪʦʤ ʧʦʣʝʟʥʦ 

ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʠʪʦʛʘʤʠ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʦʛʠʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥ ʜʝʬʝʢʪʥʳʡ ʧʦʜʭʦʜ ʢ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʥʘʯʝʥʠʡ dôC [5, 6]. 

ʀʟʫʯʝʥʳ ʜʚʝ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʡ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʥʘ ʘʫʪʦʧʩʠʠ ʜʠʘʛʥʦʟʘʤʠ: ʛʨʫʧʧʘ I 

(ʫʩʣʦʚʥʘʷ ʥʦʨʤʘ ð ʋʅ) ð 100 ʧʘʮʠʝʥʪʦʚ ʦʙʱʝʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ (ʧʦ 50 ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 82 ʣʝʪ), ʫʤʝʨʰʠʭ ʦʪ ʥʝʢʘʨʜʠʘʣʴʥʳʭ ʧʨʠʯʠʥ ʠ ʥʝ ʠʤʝʚʰʠʭ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʝʨʜʝʯʥʦʡ ʧʘʪʦʣʦʛʠʠ; ʛʨʫʧʧʘ II  ð 80 ʫʤʝʨʰʠʭ ʙʦʣʴʥʳʭ ʰʠʟʦʬʨʝʥʠʝʡ (ʤʫʞʯʠʥ 

ð 60, ʞʝʥʱʠʥ ð 20; ʚʦʟʨʘʩʪ ʦʪ 16 ʜʦ 77 ʣʝʪ), ʧʦʣʫʯʘʚʰʠʭ ɸʇ ʠ ʩʪʨʘʜʘʚʰʠʭ ʅʂʄʇ.  

ʉʦʛʣʘʩʥʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʤʝʪʦʜʫ, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʜʣʷ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [11], ʥʘ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʨʜʮʘ: 

ʤʘʩʩʘ (m), ʚʥʝʰʥʠʡ ʦʙʲʝʤ ʙʝʟ ʧʨʝʜʩʝʨʜʠʡ (V), ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʤʘ (ʂʦ), ʢʦʵʬʬʠʮʠʝʥʪ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ (ʂʣ), ʤʘʩʩïʦʙʲʝʤʥʦʝ ʦʪʥʦʰʝʥʠʝ (ʄʆʉ), ʠʥʜʝʢʩ ʧʣʦʪʥʦʩʪʠ ʤʠʦʢʘʨʜʘ (ʀʇʄ).  

ʅʘ ʦʨʛʘʥʥʦʤ ʫʨʦʚʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʩ ʋʅ ʧʦ 

ʚʩʝʤ ʠʟʫʯʝʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʊʘʙʣʠʮʘ 1ïA, ɺ). ʆʪʤʝʯʝʥʥʳʝ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʜʚʠʛʠ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʨʜʮʘ, ʦʪʨʘʞʘʶʱʠʝ ʧʨʦʮʝʩʩ ʝʛʦ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʚʠʪʠʠ ʅʂʄʇ, ʚʢʨʘʪʮʝ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ.  

ʈʘʥʞʠʨʦʚʘʥʠʝ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʚʝʣʠʯʠʥ ʄȹ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʫʨʦʚʝʥʴ ʣʘʙʠʣʴʥʦʩʪʠ 

ʧʨʠʟʥʘʢʦʚ, ʜʘʝʪ ʪʘʢʫʶ ʢʘʨʪʠʥʫ (ʊʘʙʣʠʮʘ 1ïB): ʂʣ, ʄʆʉ, m, V, ʂʦ, ʀʇʄ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ dôC ʜʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʨʜʮʘ ʧʨʠ ʅʂʄʇ (ʊʘʙʣʠʮʘ 1ïʉ) ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ.  

ɺʩʝ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ dôC ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʬʬʝʢʪʘ 

ɸʇ. ʇʨʠ ʵʪʦʤ ʤʘʣʘʷ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʝʣʠʯʠʥʳ ʵʬʬʝʢʪʘ ʚʳʷʚʣʝʥʘ ʜʚʘʞʜʳ (33,3%) ʠ 

ʧʨʠʩʫʱʘ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʂʣ ʠ ʄʆʉ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʘʜʣʝʞʠʪ ʧʘʨʘʤʝʪʨʫ V. 

ɹʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʵʬʬʝʢʪʘ ɸʇ ʢʘʩʘʝʪʩʷ m, ʂʦ ʠ ʀʇʄ. 

ɺ ʮʝʣʦʤ ʨʘʥʞʠʨʦʚʘʪʴ ʧʦ ʥʠʩʭʦʜʷʱʝʡ ʩʠʣʫ ʚʣʠʷʥʠʷ ɸʇ ʥʘ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʩʝʨʜʮʘ ʧʨʠ ʨʘʟʚʠʪʠʠ ʅʂʄʇ ʤʦʞʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: ʀʇʄ, ʂʦ, m, V, ʂʣ, ʄʆʉ, ʂʣ. ʀʤʝʥʥʦ ʚ ʪʘʢʦʤ 
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ʧʦʨʷʜʢʝ ʥʘʨʘʩʪʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʬʘʢʪʦʨʫ, 

ʢʘʢʠʤ ʩʣʫʞʠʪ ʅʂʄʇ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʧʨʠʝʤʦʤ ɸʇ. 

 
ʊʘʙʣʠʮʘ 1.  

ɸʅɸʃʀɿ ʄɸʂʈʆʉʂʆʇʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʉɽʈɼʎɸ ʇʈʀ ʅʂʄʇ 

ʇʨʠʤʝʯʘʥʠʝ: AéE ï ʵʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

* ð ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ; 

ʨʘʥʞʠʨʦʚʘʥʠʝ ʄȹ ʠ Iʭ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ; 

 ʨʘʥʞʠʨʦʚʘʥʠʝ dôC ʧʦ ʫʙʳʚʘʥʠʶ. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʝʨʜʮʘ ʧʨʠ ʅʂʄʇ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (m, V) ʠ ʪʘʢʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ, ʢʘʢ ʂʦ ʠ 

ʀʇʄ, ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʥʳ (ʊʘʙʣʠʮʘ 1ïD). ʇʨʠ ʵʪʦʤ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ Iʭ 
ʠʟʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʥʞʠʨʫʶʪʩʷ ʚ ʪʘʢʦʤ ʧʦʨʷʜʢʝ: ʀʇʄ, ʂʦ, ʄʆʉ, V, m. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʧʦʢʘʟʘʪʝʣʠ ʂʣ ʠ ʄʆʉ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʣʘʥʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʥʪʝʨʝʩʘ, ʪʘʢ ʢʘʢ 

ʧʝʨʚʳʡ ʧʨʠ ʅʂʄʇ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʋʅ, ʘ Iʭ ʚʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 0,5. ʆʙʘ 

ʵʪʠʭ ʫʩʣʦʚʠʷ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʠʪʳʚʘʪʴ Iʭ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ [13, 14, 20, 21]. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʜʠʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʧʨʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʝʨʜʮʘ ʚ ʧʨʦʮʝʩʩʝ ʤʦʨʬʦʛʝʥʝʟʘ ʅʂʄʇ, ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʠʭ Rt (ʊʘʙʣʠʮʘ 1ïE) ʧʦ ʪʨʝʤ ʫʢʘʟʘʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʚʫʶ, ʚʪʦʨʫʶ ʠ 

ʪʨʝʪʴʶ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ V, m ʠ ʂʦ. 

             ʆʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ 

             ʧʦʢʘʟʘʪʝʣʠ 

ʕʪʘʧʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʨʫʧʧʳ,  

ʧʦʢʘʟʘʪʝʣʠ,ʨʘʥʛʠ, ʨʝʡʪʠʥʛ        

ʄʝʨʥʳʝ ʆʪʥʦʩʠʪʝʣʴʥʳʝ 

m V ʂʦ ʂʣ ʄʆʉ ʀʇʄ 

A 

I 

ʋʅ 

300 

Ñ3 

131,6 

Ñ6,1 

32,1 

Ñ0,5 

39,1 

Ñ0,6 

2,28 

Ñ0,04 

4,42 

Ñ0,08 

II  

ʅʂʄʇ 

359 

Ñ10* 

165,4 

Ñ6,8* 

42,1 

Ñ1,1* 

40,3 

Ñ0,6* 

2,17 

Ñ0,04* 

6,20 

Ñ0,14* 

B 

ʄȹ [%]  19,7 25,7 31,1 3,1 4,8 40,3 

ʈʘʥʛʄȹ 3 4 5 1 2 6 

C 

dôC 0,927 0,555 1,326 0,209 
(ï) 

0,287 
1,738 

ʈʘʥʛdôC 3 4 2 6 5 1 

D 

Iʭ 420,12 55,46 11,78 ð 0,02 2,62 

ʈʘʥʛIʭ 4 3 2 ð ð 1 

E 

Ɇʨʛ 10 11 9 7 7 8 

Rt 5 6 4 1,5 1,5 3 
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ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ Rt ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʝ ʧʦʩʣʝʜʥʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʪʨʝʤ ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʤʦʨʬʦʣʦʛʠʠ, ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʜʨʫʛʠʭ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʝʛʠʦʥʝ ʇʨʠʘʨʘʣʴʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʧʠʪʴʝʚʳʭ ʚʦʜ (ʚʦʜʦʧʨʦʚʦʜʥʦʡ, ʢʦʣʦʜʝʟʥʦʡ, ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ) ʧʦ ʚʘʞʥʝʡʰʠʤ 

ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʘʤ: ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ (ʧʦ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ), ʞʝʩʪʢʦʩʪʴ 

(Ca+Mg), ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʠ ʩʫʣʴʬʘʪʦʚ, pH, ʥʘʣʠʯʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʧʦ ɹʇʂ5 ʠ 

ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ), ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʄʫʡʥʘʢʩʢʦʤ, 

ʂʫʥʛʨʘʜʩʢʦʤ, ʊʘʭʪʘʢʫʧʳʨʩʢʦʤ, ʂʘʥʣʳʢʫʣʴʩʢʦʤ, ʅʫʢʫʩʩʢʦʤ, ʍʦʜʞʝʡʣʠʩʢʦʤ ʨʘʡʦʥʘʭ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʜʝʪʝʡ ʵʪʠʭ ʨʘʡʦʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʝʪ 

ʩ ʢʘʯʝʩʪʚʦʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ (ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʫʣʴʬʘʪʦʚ ʚ ʚʦʜʝ r=0,83 ʠ ʭʣʦʨʠʜʦʚ ʚ ʚʦʜʝ r=0,52). 

ʋʩʪʘʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʪʠʚʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʜʝʪʝʡ ʠ ʞʝʩʪʢʦʩʪʴʶ (r=0,40) ʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ (r=0,53) ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

 

Abstract. The paper discusses the results of a study of the composition of drinking water and their 

impact on the health of children living in the Aral sea region.  
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In the process of the study were the results of a comprehensive evaluation of different categories 

of drinking water (piped, wells, open reservoirs) on the major physico-chemical components: water 

mineralization (dry residue), hardness (Ca+Mg), the concentrations of chlorides and sulfates, pH, 

presence of organic substances (for BOD5 and permanganate oxidation), nutrients, macro ð and 

microelements in Muinak, Kungrad, Takhtakupyr, Kanlikul, Nukus, Hegelism areas of the Republic 

of Karakalpakstan. 

It is established that the correlation analysis between the quality of drinking water and morbidity 

of children in these areas showed that the incidence of children is closely correlated with the quality 

of drinking water (with concentration of sulphates in water r=0,83 and chlorides in water r=0.52). 

Established correlation between the incidence of children and stiffness (r=0,40) and salinity (r=0,53) 

of drinking water. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ, 

ʇʨʠʘʨʘʣʴʝ, ʢʦʨʨʝʣʷʮʠʷ, ʤʠʥʝʨʘʣʣʠʟʘʮʠʷ ʚʦʜʳ. 

 

Keywords: quality of water, chemical composition of water, incidence of children, Priaralye, 

correlation, water mineralization. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ 

ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦ ð ʧʠʪʴʝʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʚ ʵʪʠʦʣʦʛʠʠ ʢʦʪʦʨʳʭ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʦʜʥʳʡ ʬʘʢʪʦʨ [3, ʩ. 119].  

ʋʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʩʦʩʪʦʷʥʠʝ ʝʛʦ ʟʜʦʨʦʚʴʷ ʚ ʨʝʛʠʦʥʝ ʇʨʠʘʨʘʣʴʷ ʦʢʘʟʘʣʠʩʴ 

ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʠʤʝʶʱʠʭʩʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʟʫʯʝʥʠʝ ʪʘʢʠʭ 

ʩʚʷʟʝʡ ʧʨʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʠ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʦʜʥʦʛʦ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʜ ʚ ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ ʇʨʠʘʨʘʣʴʷ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ [1, ʩ. 7].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦʣʴʟʫʝʪʩʷ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ: ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ, ʧʦʜʘʚʘʝʤʦʡ ʧʦ ʚʦʜʦʚʦʜʫ ʊʫʷïʄʫʶʥ ð ʅʫʢʫʩ ð 

ʂʫʥʛʨʘʜ ð ʊʘʭʪʘʢʫʧʳʨ; ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ, ʟʘʙʠʨʘʝʤʦʡ ʠʟ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ; ʚʦʜʦʡ 

ʠʟ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ; ʚʦʜʦʡ ʠʟ ʢʦʣʦʜʮʝʚ; ʚʦʜʦʡ ʠʟ ʦʧʨʝʩʥʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʕʂʆʉï50; 

ʚʦʜʦʡ, ʟʘʙʠʨʘʝʤʦʡ ʠʟ ʧʦʜʟʝʤʥʳʭ ʩʢʚʘʞʠʥ [4, ʩ.58]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ɺ ʄʫʡʥʘʢʩʢʦʤ, ʂʫʥʛʨʘʜʩʢʦʤ, ʊʘʭʪʘʢʫʧʳʨʩʢʦʤ, ʂʘʥʣʳʢʫʣʴʩʢʦʤ, ʅʫʢʫʩʩʢʦʤ, 

ʍʦʜʞʝʡʣʠʩʢʦʤ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʠ 

ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʠʪʴʝʚʳʭ ʚʦʜ (ʚʦʜʦʧʨʦʚʦʜʥʦʡ, ʢʦʣʦʜʝʟʥʦʡ, ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ) 

ʧʦ ʚʘʞʥʝʡʰʠʤ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʘʤ: ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ (ʧʦ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ), 

ʞʝʩʪʢʦʩʪʴ (Ca+Mg), ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʠ ʩʫʣʴʬʘʪʦʚ, pH, ʥʘʣʠʯʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

(ʧʦ ɹʇʂ5 ʠ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ), ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʘʢʨʦï ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʦ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʨʘʡʦʥʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʚʟʚʝʰʝʥʥʳʝ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ ʠʣʠ ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʝ ʧʨʠʤʝʩʠ. ʇʨʝʜʧʦʯʪʝʥʠʝ ʤʦʞʥʦ ʦʪʜʘʪʴ 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʣʦʜʝʟʥʦʡ ʚʦʜʝ 
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ʠ ʚʦʜʝ ʠʟ ʢʘʥʘʣʦʚ. ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʩʦʩʪʘʚʫ ʠ ʩʚʦʡʩʪʚʘʤ ʚʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʥʝ ʜʦʣʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ 0,25 ʠ 0,75 

ʤʛ/ʣ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʤʫʪʥʦʩʪʴ ʥʝ 

ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 1,5 ʤʛ/ʣ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʨʘʡʦʥʦʚ ʤʫʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 5ï29 

ʤʛ/ʣ.  

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʘʭ ʧʦʜʚʝʨʞʝʥʘ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. 

ɺʦ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʥʘʤʠ ʚʦʜʥʳʭ ʧʨʦʙʘʭ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʝʚʳʰʘʝʪ ʇɼʂ ʚ 0,36ï0,83 ʨʘʟʘ.  

ɺ ʧʨʠʨʦʜʥʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʘʟʦʪ ʚʳʩʪʫʧʘʝʪ ʚ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʬʦʨʤʘʭ: ʚ ʚʠʜʝ ʠʦʥʘ 

ʘʤʤʦʥʠʷ (NH4
+
), ʥʠʪʨʘʪ ʠʦʥʦʚ (NO3), ʥʠʪʨʠʪ ʠʦʥʦʚ (NO2) ʠ ʚ ʚʠʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʦʥʦʚ ʘʤʤʦʥʠʷ ʠ ʥʠʪʨʠʪʦʚ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʚʝʞʝʝ ʟʘʛʨʷʟʥʝʥʠʝ, 

ʘ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ð ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʝ ʚʨʝʤʷ. ɺ ʧʠʪʴʝʚʦʡ ʚʦʜʝ 

ʦʙʥʘʨʫʞʝʥʳ ʥʠʪʨʘʪʳ ʠ ʥʠʪʨʠʪʳ, ʧʨʠʯʝʤ ʥʠʪʨʠʪ ʠʦʥʳ (NO2) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʩʪʫʧʝʥʴ ʚ ʮʝʧʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʝʥʠʷ ʘʤʤʦʥʠʷ ʜʦ ʥʠʪʨʘʪʦʚ ʠ 

ʥʘʧʨʦʪʠʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʠʪʨʘʪʦʚ ʜʦ ʘʟʦʪʘ ʠ ʘʤʤʠʘʢʘ. 

ʇʨʦʷʚʣʝʥʠʝʤ ʥʠʪʨʘʪʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʢʘʥʝʚʘʷ ʛʠʧʦʢʩʠʷ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʝʡ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʥʠʪʨʘʪʦʚ, ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʛʨʫʜʥʳʭ ʜʝʪʝʡ ʤʦʣʦʯʥʳʤʠ 

ʩʤʝʩʷʤʠ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʥʘ ʚʦʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʥʠʪʨʘʪʳ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʦʮʝʩʩ 

ʤʝʪʛʝʤʦʛʣʦʙʠʥʝʤʠʠ [2, ʩ. 22]. 

ɺ ʧʨʦʙʘʭ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʘʢʞʝ ʬʦʩʬʦʨ ʚ ʚʠʜʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ ʠ ʢʦʣʣʦʠʜʥʦʤ ʩʦʩʪʦʷʥʠʷʭ. ʆʩʥʦʚʥʦʡ ʬʦʨʤʦʡ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ʷʚʣʷʶʪʩʷ ʝʛʦ ʠʦʥʳ (HPO4). ʆʙʤʝʥ ʬʦʩʬʦʨʦʤ ʤʝʞʜʫ ʝʛʦ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʩ ʜʨʫʛʦʡ, 

ʩʣʫʞʘʪ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʶ. ɺ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʩʦʝʜʠʥʝʥʠʷ 

ʬʦʩʬʦʨʘ ʚ ʚʠʜʝ ʠʦʥʘ (PO4) ʥʝ ʧʨʝʚʳʰʘʶʪ ʇɼʂ, ʦʜʥʘʢʦ ʝʛʦ ʧʨʠʩʫʪʩʪʚʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʳ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ.  

ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʧʠʪʴʝʚʳʭ ʚʦʜ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʘʢʞʝ ʠ ʩʫʣʴʬʘʪʳ. ʀʭ ʧʨʠʩʫʪʩʪʚʠʝ 

ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʦʚ, 

ʚ ʦʩʥʦʚʥʦʤ ʛʠʧʩʘ, ʘ ʪʘʢʞʝ ʦʢʠʩʣʝʥʠʷ ʩʫʣʴʬʠʜʦʚ ʠ ʩʝʨʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʧʨʦʙʘʭ 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪ ʠʦʥʘ (ʩʫʣʴʬʘʪʦʚ) ʩʦʩʪʘʚʣʷʝʪ 575ï900 ʤʛ/ʣ, 

ʢʦʣʦʜʝʟʥʦʡ 725ï1550 ʤʛ/ʣ, ʚʦʜʳ ʢʘʥʘʣʦʚ 550ï875 ʤʛ/ʣ, ʪʦ ʝʩʪʴ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʝʪ ʇɼʂ 

ʚ 8ï10 ʨʘʟ. ʂʨʦʤʝ ʩʫʣʴʬʘʪʦʚ ʚ ʚʦʜʥʳʭ ʧʨʦʙʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʩʫʣʴʬʠʜʳ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʭ 

ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ ʩʦʩʪʘʚʣʷʝʪ 0,001ï0,018 ʤʛ/ʣ, ʚ ʢʦʣʦʜʝʟʥʦʡ 0,001ï0,019 ʤʛ/ʣ, ʚ ʚʦʜʝ 

ʢʘʥʘʣʦʚ 0,001ï0,017 ʤʛ/ʣ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʩʫʣʴʬʠʜʦʚ ʥʝʜʦʧʫʩʪʠʤʦ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʩʫʣʴʬʠʜʦʚ ʠ ʩʫʣʴʬʘʪʦʚ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʪʝʢʘʶʱʠʤʠ 

ʧʨʠ ʙʘʢʪʝʨʠʘʣʴʥʦʤ ʨʘʟʣʦʞʝʥʠʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʦʢʠʩʣʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʘʢʪʝʨʠʘʣʴʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʥʘʩʝʣʝʥʠʝʤ. 

ʐʠʨʦʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦïʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʵʧʠʜʝʤʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʚʦʜʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʝʨʝʜʘʶʱʠʝʩʷ ʯʝʨʝʟ ʚʦʜʫ, ʥʝ ʫʜʘʣʦʩʴ 

ʧʦʣʥʦʩʪʴʶ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʜʦ ʩʠʭ ʧʦʨ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʚʝʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʠʪʴʝʚʳʭ ʚʦʜʘʭ ʚ ʤʘʣʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʥʦ ʠʛʨʘʶʱʠʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʤʥʦʛʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʤʘʢʨʦï ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʥʳʭ ʧʨʦʙʘʭ ʚʳʷʚʠʣʦ ʠʭ ʤʦʟʘʠʯʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 
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ʂʦʥʮʝʥʪʨʘʮʠʷ Co ʚ ʢʦʣʦʜʝʟʥʦʡ ʚʦʜʝ ʄʫʡʥʘʢʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʝʚʳʰʘʝʪ ʇɼʂ ʚ 2 ʨʘʟʘ, 

ʂʫʥʛʨʘʜʩʢʦʛʦ ʚ 1,6 ʨʘʟʘ, ʠ ʂʘʥʣʳʢʫʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 4 ʨʘʟʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʠʟʙʳʪʦʢ ʚ ʧʠʪʴʝʚʦʡ 

ʚʦʜʝ ʉʦ ʚʳʟʳʚʘʝʪ ʭʨʦʥʠʯʝʩʢʫʶ ʠʥʪʦʢʩʠʢʘʮʠʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚʝʨʭʥʠʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʠ ʘʣʣʝʨʛʦʜʝʨʤʘʪʦʟʘʤʠ, 

ʘ ʪʘʢʞʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ñʢʦʙʘʣʴʪʦʚʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡò. ʉʦʜʝʨʞʘʥʠʝ Fe ʚʦ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ 

ʧʨʦʙʘʭ ʙʳʣʦ ʥʠʞʝ ʫʨʦʚʥʷ ʇɼʂ. ɼʝʬʠʮʠʪ Fe ʚ ʦʨʛʘʥʠʟʤʝ ʜʝʪʝʡ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʩʠʣʝʥʥʦʡ 

ʘʙʩʦʨʙʮʠʠ ʉʦ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ. 

ʉʦʜʝʨʞʘʥʠʝ Zn ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ ʙʳʣʦ ʥʠʞʝ ʇɼʂ ʧʦʯʪʠ ʚ 500 ʨʘʟ. 

Znïʜʝʬʠʮʠʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʪʘʢʠʭ ʩʠʤʧʪʦʤʦʚ ʢʘʢ ʩʥʠʞʝʥʠʝ 

ʘʧʧʝʪʠʪʘ, ʘʥʝʤʠʷ, ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʝʨʤʘʪʠʪ. ʉʧʝʮʠʬʠʯʝʩʢʠ ʩʥʠʞʘʝʪʩʷ ʊïʢʣʝʪʦʯʥʳʡ 

ʠʤʤʫʥʠʪʝʪ, ʧʦʵʪʦʤʫ ʜʝʪʠ ʩ ʜʝʬʠʮʠʪʦʤ Zn ʦʙʳʯʥʦ ʯʘʩʪʦ ʠ ʜʣʠʪʝʣʴʥʦ ʙʦʣʝʶʪ ʧʨʦʩʪʫʜʥʳʤʠ, 

ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ Zn ʚ ʦʨʛʘʥʠʟʤʝ ʜʝʪʝʡ ʥʝʨʝʜʢʦ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ Cd, Pb, ʷʚʣʷʶʱʠʭʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʘʥʪʘʛʦʥʠʩʪʘʤʠ 

Zn. 

ʉʦʜʝʨʞʘʥʠʝ Mn ʚ ʄʫʡʥʘʢʩʢʦʤ ʠ ʂʫʥʛʨʘʜʩʢʦʤ ʨʘʡʦʥʘʭ ʪʘʢʞʝ ʙʳʣʦ ʥʠʞʝ ʇɼʂ ʧʦʯʪʠ 

ʚ 2ï5 ʨʘʟʘ. ʇʨʝʚʳʰʝʥʠʝ ʇɼʂ ʦʙʥʘʨʫʞʝʥʦ ʚ ʢʦʣʦʜʝʟʥʦʡ ʚʦʜʝ ʊʘʭʪʘʢʫʧʳʨʩʢʦʛʦ ʠ 

ʂʘʥʣʳʢʫʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʜʝʪʝʡ ʄn ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ 

ʢ ʥʘʨʫʰʝʥʠʶ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʧʦʚʳʰʝʥʠʶ ʩʫʜʦʨʦʞʥʦʡ ʛʦʪʦʚʥʦʩʪʠ, ʜʝʨʤʘʪʠʪʘʤ.  

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʜʝʪʝʡ ʵʪʠʭ 

ʨʘʡʦʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʘʯʝʩʪʚʦʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ 

(ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʫʣʴʬʘʪʦʚ ʚ ʚʦʜʝ r=0,83 ʠ ʭʣʦʨʠʜʦʚ ʚ ʚʦʜʝ r=0,52). ʋʩʪʘʥʦʚʣʝʥʘ 

ʢʦʨʨʝʣʷʪʠʚʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʜʝʪʝʡ ʠ ʞʝʩʪʢʦʩʪʴʶ (r=0,40) ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

(r=0,53) ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

ɺʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʤʠʥʝʨʘʣʴʥʳʡ ʙʘʣʘʥʩ, ʯʪʦ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʷʜʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ: ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨʠʜʦʚ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ Cʘ ʠ Mg (ʞʝʩʪʢʦʩʪʴ) ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ, ʧʦʯʝʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʘʥʝʤʠʝʡ ʚ ʨʝʛʠʦʥʝ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʚʦʜʥʦï

ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ.  

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 160 ʜʝʪʝʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʝʬʠʮʠʪ Ca ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʤʝʝʪʩʷ 

ʫ 44%, ʘ Fe ʫ 39%, ʧʨʠ ʵʪʦʤ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʯʘʱʝ ʚʳʷʚʣʷʣʠʩʴ ʛʠʧʦʭʨʦʤʥʘʷ ʘʥʝʤʠʷ, 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʣʠʟʠʩʪʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʦʜʫʦʜʝʥʠʪ, ʘ ʪʘʢʞʝ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʝ ʩʦʩʪʦʷʥʠʷ. 

ɼʝʬʠʮʠʪ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʤʝʣ ʤʝʩʪʦ ʫ 67,3% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʠ 

ʣʠʰʴ ʫ 1,9% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʙʳʣʠ ʥʦʨʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ. 

ʉʥʠʞʝʥʠʝ ʚ ʢʨʦʚʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʦʙʥʘʨʫʞʝʥʦ ʫ 78,4% ʜʝʪʝʡ. ʋ 6,7% ʠʟ ʥʠʭ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ. ʅʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʤʦʛʣʦʙʠʥʘ 

ʚ ʢʨʦʚʠ, ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʚʳʨʘʞʝʥʥʳʡ ʜʝʬʠʮʠʪ ʦʙʱʝʛʦ ʙʝʣʢʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʥʝʤʠʠ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ. ʅʘ ʬʦʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʝʣʢʦʚʦʛʦ ʜʝʬʠʮʠʪʘ ʟʥʘʯʠʤʦʩʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʦʜʥʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʚ ʨʝʛʠʦʥʝ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ. 

ɸʥʘʣʠʟ ʚʳʷʚʠʣ ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ Ca ʚ ʧʠʪʴʝʚʦʡ 

ʚʦʜʝ ʠ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ (r=-0,057). ʄʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ Fe ʚ ʢʨʦʚʠ 

ʫ ʜʝʪʝʡ ʠ ʭʣʦʨʠʜʘʤʠ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʠʤʝʝʪʩʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ (r=0,28). ʉʣʘʙʘʷ 
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ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʦʙʥʘʨʫʞʝʥʘ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʫ ʜʝʪʝʡ ʠ 

ʞʝʩʪʢʦʩʪʴʶ (r=0,08) ʠ ʭʣʦʨʠʜʘʤʠ (r=0,15) ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

  

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʜʥʳʡ ʬʘʢʪʦʨ ʚ ʨʝʛʠʦʥʝ ʇʨʠʘʨʘʣʴʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ 

ʫ ʜʝʪʝʡ. ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ ʧʠʪʴʝʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʦʣʞʥʦ ʚʳʜʚʠʛʘʪʴʩʷ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚ ʩʠʩʪʝʤʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ 

ʨʝʛʠʦʥʘ ʇʨʠʘʨʘʣʴʷ. ʂʘʯʝʩʪʚʦ ʧʠʪʴʝʚʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʝʪ ʥʘʨʘʩʪʘʥʠʝ ʧʨʷʤʦʛʦ ʠ ʢʦʩʚʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʚʦʜʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʫʣʘʪʦʚ ɺ. ʇ., ʀʚʘʥʦʚ ɸ. ɺ., ʈʳʣʦʚʘ ʅ. ɺ. ɺʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʠʪʴʝʚʦʡ 

ʚʦʜʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ // ʇʝʜʠʘʪʨʠʷ. 2004. ̄ 1. ʉ. 4ï7.  

2. ʉʠʨʦʪʢʠʥʘ ʄ. ɺ. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʫ ʜʝʪʝʡ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʥʘʨʫʰʝʥʠʡ ʧʠʱʝʚʘʨʝʥʠʷ: 

ʘʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ. ʅ. ʅʦʚʛʦʨʦʜ, 2000. 22 ʩ. 

3. Perrone L, Salerno M., Gialanella G. et al. Longïerm zinc and iron supplementation 

in children of short stature: effect of growth and on trace element content in tissues. J. Trace Elem. 

Med. Biol, 1999, 13 (1ï2), pp. 51ï56. 

4. ʈʘʟʨʘʙʦʪʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʟʜʦʨʦʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ʦʟʝʨʘ ɸʨʘʣ. ʆʪʯʝʪ 

ʦ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ. ʊʆʆ çʎʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʠ ʵʢʦʧʨʦʝʢʪʠʨʦʚʘʥʠʷè, 

ɸʩʪʘʥʘ, 2005. 58 ʩ. 

 

References: 

1. Bulatov V. P., Ivanov A. V., Rylova N. V. Vliyanie dlitel'nogo upotrebleniya pit'evoi vody 

neblagopriyatnogo mineral'nogo sostava. Pediatriya, 2004, no. 1. pp. 4ï7.  

2. Sirotkina M. V. Tyazhelye metally u detei v norme i pri narushenii pishchevareniya: avtoref. 

dis. é kand. biol. nauk. N. Novgorod, 2000. 22 p. 

3. Perrone L, Salerno M., Gialanella G. et al. Longïerm zinc and iron supplementation in 

children of short stature: effect of growth and on trace element content in tissues. J. Trace Elem. Med. 

Biol, 1999, 13 (1ï2), pp. 51ï56. 

4. Razrabotka ekologicheskikh metodov ozdorovleniya naseleniya v regione ozera Aral. Otchet o 

nauchnoïissledovatel'skoi rabote. TOO ñTsentr okhrany zdorov'ya i ekoproektirovaniyaò, Astana, 

2005, 58 p. 

 

 
ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ  

ʚ ʨʝʜʘʢʮʠʶ 20.05.2016 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

 22.05.2016 ʛ. 



 

 

 

90 

 

 

 

ȭɊȷȷȱȾȱȹɈ ȹȬȿȶȴ ȴ ȻȼȬȶȾȴȶȴ ñ BULLETIN OF SCIENCE AND PRACTICE  

                                                  ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)                              ʈ6 (ɔɪəɨ) 2016  ɏ. 
                                                                           http://www.bulletennauki.com 

              

 
ʋɼʂ 616 

 

ɿʅɸʏɽʅʀɽ ʉʇʆʈʊɸ ʅɸ ʉʊɸʅʆɺʃɽʅʀɽ ʈɽʇʈʆɼʋʂʊʀɺʅʆʁ ʉʀʉʊɽʄʓ  

ɼɽɺʆʏɽʂ ɺ ʇʈʀɸʈɸʃʔɽ 

 

IMPORTANCE OF SPORTS FOR THE FORMATION RE PRODUCTIVE SYSTEM  

GIRLS IN  ARAL REGION  

 

Éɿʘʨʠʧʦʚʘ ʄ. ʉ. 

ʅʫʢʫʩʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʛ. ʅʫʢʫʩ, ʋʟʙʝʢʠʩʪʘʥ, z.muchabbat @mail.ru 

ÉZaripova M. 

Nukus branch of Tashkent Pediatric Medical Institute 

Nukus, Uzbekistan, z.muchabbat @mail.ru 

Éʋʪʝʧʙʝʨʛʝʥʦʚʘ ɻ. ʊ. 

 ʅʫʢʫʩʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʛ. ʅʫʢʫʩ, ʋʟʙʝʢʠʩʪʘʥ, dr.utepbergenova@mail.ru  

ÉUtepbergenova G. 

Nukus branch of Tashkent Pediatric Medical Institute 

Nukus, Uzbekistan, dr.utepbergenova@mail.ru 

Éɾʘʡʙʝʨʛʝʥʦʚʘ ɾ. ɹ. 

ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ 

ʅʫʢʫʩʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʛ. ʅʫʢʫʩ, ʋʟʙʝʢʠʩʪʘʥ, j.jamila@mail.ru 

ÉZhaybergenova Zh. 

MD, Nukus branch of Tashkent Pediatric Medical Institute 

Nukus, Uzbekistan, j.jamila@mail.ru 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ 

ʜʝʚʦʯʝʢ ð ʧʦʜʨʦʩʪʢʦʚ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʚ ʚʦʟʨʘʩʪʝ 13ï16 ʣʝʪ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʰʢʦʣ. ɺʩʝʛʦ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 1260 ʜʝʚʦʯʢʠïʧʦʜʨʦʩʪʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʜʠʠ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ ʊʘʥʥʝʨʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 3 ʧʦʢʘʟʘʪʝʣʷ: 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ (ʄ), ʣʦʙʢʦʚʳʭ ʚʦʣʦʩ (ʈ) ʠ ʤʝʥʘʨʭʝ (ʄʭ). ʇʨʦʚʝʜʝʥʳ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚʝʩ (ʢʛ), ʨʦʩʪ (ʩʤ), ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʳ ʧʝʨʝʥʝʩʝʥʥʳʝ ʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʜʝʚʦʯʝʢïʧʦʜʨʦʩʪʢʦʚ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʚ ʧʦʣʦʚʦʤ 

ʩʦʟʨʝʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʫʣʫʯʰʝʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʫʣʫʯʰʝʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʭ ʟʜʦʨʦʚʴʷ. 

 

Abstract. The paper discusses the results of the assessment of puberty in adolescent girls 

regularly engaged in physical culture and sports in the Republic of Karakalpakstan.  
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The studies were conducted among students aged 13ï16 years in secondary schools. Only 1260 

were examined adolescent girls. To determine the stage of puberty surveyed used the Tanner formula, 

which includes 3 indicators: stage of development of the mammary glands (M), pubic hair (P) and 

menarche (MX). Conducted anthropometric measurements weight (kg) height (cm), and also studied 

transferred their disease. 

Comparative analysis of secondary sexual characteristics in adolescent girls engaged in different 

sports is a positive trend in puberty, as well as the dynamic improvement of physical development, 

adaptive capacity of the organism, improving their reproductive health. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ, ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʘʜʘʧʪʘʮʠʷ, 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʧʦʨʪ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʝʪʝʡ. 

 

Keywords: health care, health of children, physical health, adaptation, reproductive health, 

physical development, sport, morphological data of children. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʭʨʘʥʘ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦʡ ʦʪʨʘʩʣʴʶ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʨʘʟʚʠʪʠʷ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ [4, ʩ. 175].  

ʌʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʯʝʥʠʷ ʧʫʙʝʨʪʘʪʘ ʠ 

ʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʜʝʚʫʰʢʠïʧʦʜʨʦʩʪʢʘ. ʇʦʩʣʝʜʥʝʝ ʧʨʠʟʥʘʥʦ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʠ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ 

ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪ ʤʝʥʘʨʭʝ ʠ ʭʘʨʘʢʪʝʨ ʩʪʘʥʦʚʣʝʥʠʷ ʤʝʥʩʪʨʫʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ [2, ʩ. 481]. 

ʈʝʘʣʠʟʘʮʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʠʝʤ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ˉʋʇ-3154 ʦʪ 24 ʦʢʪʷʙʨʷ 2002 ʛʦʜʘ ʠ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʂʘʙʠʥʝʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ˉ374 ʦʪ 31 ʦʢʪʷʙʨʷ 2002 ʛʦʜʘ çʆʙ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌʦʥʜʘ 

ʨʘʟʚʠʪʠʷ ʜʝʪʩʢʦʛʦ ʩʧʦʨʪʘè, ʘ ʪʘʢʞʝ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ˉʋʇ-3481 ʦʪ 29 ʘʚʛʫʩʪʘ 2004 ʛʦʜʘ 

çʆ ʤʝʨʘʭ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌʦʥʜʘ ʨʘʟʚʠʪʠʷ ʜʝʪʩʢʦʛʦ ʩʧʦʨʪʘ ʋʟʙʝʢʠʩʪʘʥʘè 

[3, ʩ. 7]. 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʘʥʥʳʭ ʨʝʬʦʨʤ ð ʥʦʚʳʡ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʦʜʭʦʜ 

ʚ ʚʦʧʨʦʩʘʭ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʦʞʜʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ [1, ʩ. 224]. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʜʝʚʦʯʝʢ ð ʧʦʜʨʦʩʪʢʦʚ 

ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ 

ʚ ʚʦʟʨʘʩʪʝ 13ï16 ʣʝʪ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ. ɺʩʝʛʦ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 1260 ʜʝʚʦʯʝʢï

ʧʦʜʨʦʩʪʢʦʚ ʠ ʦʥʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʜʝʚʦʯʢʠïʧʦʜʨʦʩʪʢʠ 

ʥʝ ʟʘʥʠʤʘʶʱʠʝʩʷʩʷ ʥʠ ʢʘʢʠʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ (N = 541). ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʜʝʚʦʯʢʠï

ʧʦʜʨʦʩʪʢʠ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʶʱʠʝʩʷ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʘʜʠʠ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ ʊʘʥʥʝʨʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

3 ʧʦʢʘʟʘʪʝʣʷ: ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ (ʄ), ʣʦʙʢʦʚʳʭ ʚʦʣʦʩ (ʈ) ʠ ʤʝʥʘʨʭʝ (ʄʭ). 

ʇʨʦʚʝʜʝʥʳ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚʝʩ (ʢʛ), ʨʦʩʪ (ʩʤ), ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʳ ʧʝʨʝʥʝʩʝʥʥʳʝ 

ʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʫ ʜʝʚʦʯʝʢ 

ð ʧʦʜʨʦʩʪʢʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʨʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʤʝʥʘʨʭʝ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʚʦʯʝʢïʧʦʜʨʦʩʪʢʦʚ ʩʦʩʪʘʚʠʣ 13,2Ñ0,2 ʛʦʜʘ, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʥʘ 

ʩʦʩʪʘʚʠʣʘ 12,6Ñ0,1 ʛʦʜʘ (p<0,05). ʇʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʫ ʜʝʚʦʯʝʢïʧʦʜʨʦʩʪʢʦʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ ð 20,6Ñ0,2, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 22,3Ñ0,2 (p<0,001). ʋ ʜʝʚʦʯʝʢï

ʧʦʜʨʦʩʪʢʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʫʤʤʘʨʥʳʡ ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʩʪʘʚʠʣ 11,5Ñ0,1 

ʧʨʦʪʠʚ 11,9Ñ0,2 (p<0,05) ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ. 

 
ʊʘʙʣʠʮʘ. 

ʇʆʂɸɿɸʊɽʃʀ ʌʀɿʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ ɼɽɺʆʏɽʂ ɺ ɺʆɿʈɸʉʊɽ 13ï16 ʃɽʊ,  

ɿɸʅʀʄɸʖʑʀʍʉʗ ʀ ʅɽ ɿɸʅʀʄɸʖʑʀʍʉʗ ʉʇʆʈʊʆʄ  

ɼʝʚʦʯʢʠ, ʥʝ ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʧʦʨʪʦʤ ɼʝʚʦʯʢʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʧʦʨʪʦʤ  

ɺʦʟ-

ʨʘʩʪ 

(ʣʝʪ) 

  

ʄʘʩʩʘ 

ʪʝʣʘ 

(ʢʛ) 

ʈʦʩʪ 

(ʤ) 

  

ʄʘʩʩʘ- 

ʨʦʩʪʦʚʦʡ 

ʠʥʜʝʢʩ 

(ʢʛ/ʢʚ.ʤ) 

ʆʢʨʫʞ-

ʥʦʩʪʴ 

ʛʨʫʜʠ 

 (ʩʤ) 

  

ɺʦʟ-

ʨʘʩʪ 

(ʣʝʪ) 

  

ʄʘʩʩʘ 

(ʢʛ) 

ʈʦʩʪ 

(ʤ) 

  

ʄʘʩʩʘ- 

ʨʦʩʪʦʚʦʡ 

ʠʥʜʝʢʩ 

(ʢʛ/ʢʚ.ʤ) 

ʆʢʨʫʞ-

ʥʦʩʪʴ 

ʛʨʫʜʠ 

 (ʩʤ) 

  

13 45,2 1,49 20,4 75,0 13 45 1,56 18,5 76 

14 49,4 1,54 20,8 75,6 14 48 1,6 18,8 77,2 

15 52 1,58 20,8 76,7 15 50 1,61 19,3 77,7 

16 54,3 1,59 21,5 77,2 16 53 1,62 20,2 78,1 

 

 ʅʘʣʠʯʠʝ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʚʦʯʝʢ ð ʧʦʜʨʦʩʪʢʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ. ɺ ʩʪʨʫʢʪʫʨʝ ʩʦʤʘʪʠʯʝʩʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ ʧʨʝʦʙʣʘʜʘʣʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (23,6% 

ʧʨʦʪʠʚ 14,8%), ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (28,4% ʠ 16,3%), ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (23,7% ʠ 19,4%) ʠ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ (17,5% ʠ 9,3%), ʥʦ ʩ ʥʘʠʤʝʥʴʰʝʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʫ ʜʝʚʦʯʝʢï

ʧʦʜʨʦʩʪʢʦʚ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ. 

 

ɺʳʚʦʜʳ 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʜʝʚʦʯʝʢïʧʦʜʨʦʩʪʢʦʚ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʚ ʧʦʣʦʚʦʤ 

ʩʦʟʨʝʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʫʣʫʯʰʝʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʫʣʫʯʰʝʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʭ ʟʜʦʨʦʚʴʷ. 

ʈʝʛʫʣʷʨʥʳʝ ʪʨʝʥʠʨʦʚʢʠ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʨʘʩʰʠʨʷʶʪ ʨʝʟʝʨʚʳ ʦʨʛʘʥʠʟʤʘ ʜʝʚʦʯʝʢ, 

ʫʣʫʯʰʘʶʪ ʠʭ ʟʜʦʨʦʚʴʝ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʟʜʦʨʦʚʴʷ ʠ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʦʞʜʝʥʠʠ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɿʘʥʷʪʠʝ 

ʩʧʦʨʪʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʚʦʯʝʢïʧʦʜʨʦʩʪʢʦʚ, ʫʣʫʯʰʝʥʠʶ ʚʦʩʧʨʠʷʪʠʷ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʘʤ. 
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CHANGES OF THE HEART  AT  AN ALCOHOLIC CARDIOMYOPATHY:  COMPLEX 
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ɸʥʥʦʪʘʮʠʷ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʠʟʫʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʨʜʮʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʧʨʠ ʘʣʢʦʛʦʣʴʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ 

ʠʥʪʝʛʨʘʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʦ ʪʨʝʤ ʧʦʟʠʮʠʷʤ ð ʣʘʙʠʣʴʥʦʩʪʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ. 

 

Abstract. By means of complex use of three statistical methods the changes of morphometric 

parameters of heart at the different levels of his organization developing at an alcoholic 

cardiomyopathy are studied. Research allows giving the objective integrated characteristic of the 

observed pathomorphological shifts at the same time on three positions ð lability, sensitivity and 

informational content. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʢʦʛʦʣʴʥʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʨʜʮʘ, 

ʢʦʤʧʣʝʢʩʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

 

Keywords: alcoholic cardiomyopathy, morphometric parameters of heart, complex statistical 

analysis. 

 

ʇʦʜ ʪʝʨʤʠʥʦʤ çʘʣʢʦʛʦʣʴʥʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷè (ɸʂʄʇ) ʧʦʥʠʤʘʶʪ ʚʝʩʴ ʩʧʝʢʪʨ ʧʦʨʘʞʝʥʠʷ 

ʤʠʦʢʘʨʜʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʵʪʘʥʦʣʘ [1]. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺʆɿ/ʄʆʌʂ 

(1995), ɸʂʄʇ ð ʟʘʙʦʣʝʚʘʥʠʝ ʤʠʦʢʘʨʜʘ, ʢʦʪʦʨʦʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ 

ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʙʳʪʦʯʥʳʤ ʧʨʠʝʤʦʤ ʘʣʢʦʛʦʣʷ [2, 3]. 

ɸʂʄʇ ʦʪʥʦʩʠʪʩʷ ʢ ʚʪʦʨʠʯʥʳʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʪʦʢʩʠʯʝʩʢʠʤ (ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ) 

ʜʠʣʘʪʘʮʠʦʥʥʳʤ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷʤ (ɼʂʄʇ) [2, 4] ʠ, ʩʦʛʣʘʩʥʦ ʄʂɹï10, ʚʳʜʝʣʝʥʘ ʚ ʦʪʜʝʣʴʥʫʶ 

ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫ ʧʦʜ ʰʠʬʨʦʤ I 42.6 [2, 3, 5]. 

ɺʩʪʨʝʯʘʝʪʩʷ ɸʂʄʇ ʚʝʩʴʤʘ ʯʘʩʪʦ ʚ ʩʚʷʟʠ ʩ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʫʧʦʪʨʝʙʣʝʥʠʝʤ 

ʘʣʢʦʛʦʣʷ [2] ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ, ʠʩʢʣʶʯʘʷ ʤʫʩʫʣʴʤʘʥʩʢʠʝ ʛʦʩʫʜʘʨʩʪʚʘ [6]. ʆʜʥʘʢʦ ʪʦʯʥʘʷ 

ʯʘʩʪʦʪʘ ɸʂʄʇ ʥʝʠʟʚʝʩʪʥʘ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʣʠʮʘ, ʟʣʦʫʧʦʪʨʝʙʣʷʶʱʠʝ ʘʣʢʦʛʦʣʝʤ, ʪʱʘʪʝʣʴʥʦ 

ʩʢʨʳʚʘʶʪ ʵʪʦʪ ʬʘʢʪ, ʠʣʠ ʦʪʨʠʮʘʶʪ ʝʛʦ [3]. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʮʘ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʫ 35,5% ʙʦʣʴʥʳʭ ʘʣʢʦʛʦʣʠʟʤʦʤ IïII ʩʪʘʜʠʠ, ʠ ʫ 95,8% ʩ III ʩʪʘʜʠʝʡ 
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ʟʘʙʦʣʝʚʘʥʠʷ [7]. ɸʂʄʇ ʩʦʩʪʘʚʣʷʝʪ 21ï36% ʚʩʝʭ ʩʣʫʯʘʝʚ ʥʝʠʰʝʤʠʯʝʩʢʦʡ ɼʂʄʇ [8], ʘ ʠʟ ʯʠʩʣʘ 

ʙʦʣʴʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ ʤʠʦʢʘʨʜʘ ʥʘ ʧʘʮʠʝʥʪʦʚ ʩ ɸʂʄʇ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 23 ʜʦ 40% [1]. 

ʄʦʨʬʦʣʦʛʠʷ ɸʂʄʇ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ, ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʥʝ 

ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ [2, 3, 9, 10]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʨʦʥʘʨʥʳʝ ʘʨʪʝʨʠʠ ʧʨʠ ɸʂʄʇ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʪʘʶʪʩʷ ʠʥʪʘʢʪʥʳʤʠ ʠʣʠ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʫʤʝʨʝʥʥʳʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ 

ʧʦʨʘʞʝʥʠʷ [1, 7, 10ï12]. 

ʆʜʥʘʢʦ ʠʤʝʶʱʠʝʩʷ ʩʚʝʜʝʥʠʷ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ɸʂʄʇ ʥʦʩʷʪ ʚ ʦʩʥʦʚʥʦʤ ʦʧʠʩʘʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. ɼʘʥʥʳʝ ʧʦ ʤʦʨʬʦʤʝʪʨʠʠ ʩʝʨʜʮʘ ʧʨʠ ʫʢʘʟʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʦʪʨʳʚʦʯʥʳ ʠ ʥʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ. ʃʠʰʴ ʚ ʨʷʜʝ ʥʘʰʠʭ ʧʫʙʣʠʢʘʮʠʡ ʜʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʵʪʦʡ 

ʧʨʦʙʣʝʤʝ [13ï18]. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ 

ʤʠʦʢʘʨʜʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʝʛʦ ʩʦʩʪʦʷʥʠʷ [19, 20] ʧʨʠ ʫʢʘʟʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ. 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʪʦʛʦʚ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʜʦʢʘʟʘʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʳʷʚʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʜʚʠʛʦʚ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʝʥʠʡ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʦʙʭʦʜʠʪʴʩʷ ʣʠʰʴ 

ʢʦʥʩʪʘʪʘʮʠʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʘʢ ʢʘʢ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʢʘʟʘʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʚʝʣʠʯʠʥʝ [21]. ɿʜʝʩʴ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʝ ʪʘʢʦʛʦ ʠʥʜʝʢʩʘ, ʢʘʢ çʨʘʟʤʝʨ ʵʬʬʝʢʪʘè ʧʦ J. Cohen (Cohenôs d effect size) 

[22ï24], ʢʦʪʦʨʳʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪ ʩʠʣʫ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʫʯʘʝʤʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʠʥʩʪʨʫʤʝʥʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʫʢʨʝʧʣʷʝʪ ʩʪʨʦʛʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʠʜʘʝʪ ʙʦʣʴʰʠʡ ʚʝʩ ʧʨʦʚʝʜʝʥʥʦʤʫ ʘʥʘʣʠʟʫ, 

ʩʜʝʣʘʥʥʳʤ ʚʳʚʦʜʘʤ ʠ ʧʨʝʜʣʦʞʝʥʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ [25]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʂʦʵʥʘ (dôC) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʩʨʝʜʥʠʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ (ʄʭ) ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʭ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ (ůʭ) [21ï25]. 

ʋʜʦʙʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʢʘʣʴʢʫʣʷʪʦʨ [26]. 

ʇʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʛʨʘʜʘʮʠʷ ʚʝʣʠʯʠʥʳ dôC: ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ð ʤʝʥʝʝ 

0,20; ʤʘʣʘʷ ð 0,20ï0,49; ʩʨʝʜʥʷʷ ð 0,50ï0,79; ʙʦʣʴʰʘʷ ð 0,80 ʠ ʚʳʰʝ [21, 22, 24, 26]. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ dôC ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʬʬʝʢʪʘ [23, 

26]. 

ɺʝʣʠʯʠʥʘ dôC ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʠʣʫ ʩʘʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʘʪʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʥʦ ʠ ʩʪʝʧʝʥʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʝʤʫ ʩʪʨʫʢʪʫʨʥʳʭ 

çʤʠʰʝʥʝʡè. ʇʨʠ ʵʪʦʤ ʧʦʩʣʝʜʥʷʷ ʠʤʝʝʪ ʛʣʘʚʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʧʦʚʨʝʞʜʘʶʱʘʷ ʩʠʣʘ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʘʛʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʠ ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʪʝ ʠʣʠ 

ʠʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʇʨʠʯʝʤ ʫʨʦʚʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʘ çʘʪʘʢʠè ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

çʨʘʟʤʝʨʫ ʵʬʬʝʢʪʘè. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʯʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ ʦʙʲʝʢʪ, ʪʝʤ ʤʝʥʴʰʘʷ ʩʠʣʘ ʥʫʞʥʘ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʚʳʚʝʩʪʠ ʝʛʦ ʠʟ ʩʪʨʦʷ. 

ɺʘʞʝʥ ʪʘʢʞʝ ʤʝʪʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

ʦʪʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ [27ï33]. ʆʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ (Iʭ) 

ʦʪʜʝʣʴʥʦʛʦ ʧʨʠʟʥʘʢʘ ʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʮʠʬʨʦʚʦʤ ʚʳʨʘʞʝʥʠʠ ʠ ʧʦʢʘʟʳʚʘʶʱʫʶ ʝʛʦ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʨʝʜʠ ʧʨʦʯʠʭ ʧʨʠʟʥʘʢʦʚ [19, 27ï30, 32, 33]. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʯʝʪ Iʭ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 
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ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʄʭ, ʘ ʪʘʢʞʝ ʥʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠʟʥʘʢʠ ʩ ʧʦʢʘʟʘʪʝʣʝʤ Iʭ 

ʤʝʥʴʰʝ 0,5 [19, 20, 27, 28, 30, 31]. ɺʘʞʥʦ ʪʘʢʞʝ, ʯʪʦ Iʭ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʝ 

ʧʨʠʟʥʘʢʘ, ʪʦ ʝʩʪʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʨʠʟʥʘʢ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʩʘʤʳʤ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤ, ʠ ʥʘʦʙʦʨʦʪ [30, 31]. 

ʅʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʢʦʤʧʣʝʢʩʥʳʡ 

ʘʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʪʨʝʤ 

ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ð ʣʘʙʠʣʴʥʦʩʪʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ Iʭ. 

ɺ ʩʚʷʟʠ ʩʦ ʩʢʘʟʘʥʥʳʤ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʨʜʮʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ɸʂʄʇ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʀʟʫʯʝʥʳ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʨʜʮʘ 50 ʫʤʝʨʰʠʭ ʙʦʣʴʥʳʭ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʥʘ ʘʫʪʦʧʩʠʠ ɸʂʄʇ (ʤʫʞʯʠʥ ð 43, ʞʝʥʱʠʥ ð 7; ʚʦʟʨʘʩʪ ʦʪ 29 ʜʦ 76 ʣʝʪ). ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʠʦʢʘʨʜʘ ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʧʨʦʚʝʜʝʥʦ ʚ 35 ʩʣʫʯʘʷʭ.  

ʂʦʥʪʨʦʣʝʤ ʧʦʩʣʫʞʠʣʠ ʘʥʘʣʦʛʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʘʩʘʶʱʠʝʩʷ 100 ʣʠʮ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 82 

ʣʝʪ (ʤʫʞʯʠʥ ð 50, ʞʝʥʱʠʥ ð 50), ʫʤʝʨʰʠʭ ʦʪ ʥʝʢʘʨʜʠʘʣʴʥʳʭ ʧʨʠʯʠʥ ʠ ʥʝ ʠʤʝʚʰʠʭ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʝʨʜʝʯʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʢʨʳʪʠʷ. 

ɻʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠ ʠʟʫʯʝʥ ʤʠʦʢʘʨʜ ʚ 22 ʥʘʙʣʶʜʝʥʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʵʪʦʡ ʛʨʫʧʧʝ 

ʧʘʨʘʤʝʪʨʳ ʩʝʨʜʮʘ ʧʨʠʥʷʪʳ ʟʘ ʫʩʣʦʚʥʫʶ ʥʦʨʤʫ (ʋʅ). 

ʉʦʛʣʘʩʥʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʤʝʪʦʜʫ, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʜʣʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ [34], 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʨʜʮʘ: ʤʘʩʩʘ (m), ʚʥʝʰʥʠʡ ʦʙʲʝʤ 

ʙʝʟ ʧʨʝʜʩʝʨʜʠʡ (V), ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʤʘ (ʂʦ), ʢʦʵʬʬʠʮʠʝʥʪ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʂʣ), ʤʘʩʩï

ʦʙʲʝʤʥʦʝ ʦʪʥʦʰʝʥʠʝ (ʄʆʉ), ʠʥʜʝʢʩ ʧʣʦʪʥʦʩʪʠ ʤʠʦʢʘʨʜʘ (ʀʇʄ).  

ʇʘʨʘʬʠʥʦʚʳʝ ʩʨʝʟʳ ʦʙʨʘʟʮʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʦʚ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʩʝʨʜʮʘ 

ʦʢʨʘʰʠʚʘʣʠʩʴ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʲʝʢʪʳ ʠʟʫʯʘʣʠʩʴ ʚ 10 ʨʘʟʥʳʭ 

ʧʦʣʷʭ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʳʭ ʫʚʝʣʠʯʝʥʠʷʭ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ 

ʤʠʦʢʘʨʜʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʪʦʯʝʯʥʦʛʦ ʩʯʝʪʘ ʠ ʠʟʤʝʨʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʢʫʣʷʨïʤʠʢʨʦʤʝʪʨʘ 

[19, 20, 35]. ɺʳʯʠʩʣʷʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʟʦʥʘ ʧʝʨʠʢʘʧʠʣʣʷʨʥʦʡ ʜʠʬʬʫʟʠʠ (ɿʇɼ), ʠʥʜʝʢʩ 

ʂʝʨʥʦʛʘʥʘ (ʀʂ), ʩʪʨʦʤʘʣʴʥʦïʧʘʨʝʥʭʠʤʘʪʦʟʥʦʝ ʦʪʥʦʰʝʥʠʝ (ʉʇʆ), ʯʘʩʪʦʪʘ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ 

ʦʪʝʢʘ (ʏʀʆ), ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʪʨʝʭ ʬʨʘʢʮʠʡ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ (ʂʄʎ): ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʭ 

(ʋʆɻʂ), ʘʪʨʦʬʠʨʦʚʘʥʥʳʭ (ʋʆɸʂ) ʠ ʜʠʩʪʨʦʬʠʯʥʳʭ (ʋʆɼʂ). ʇʨʠʚʝʜʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʪʨʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʠʦʢʘʨʜʘ: 

1) ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʄʎʈ) ð ɿʇɼ ʠ ʀʂ; 2) ʩʪʨʦʤʳ, ʠʣʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ 

(ɺʂʄ) ð ʉʇʆ ʠ ʏʀʆ; 3) ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʧʘʨʝʥʭʠʤʳ (ʂʄʎ) ð ʋʆɻʂ, ʋʆɸʂ ʠ ʋʆɼʂ.  

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ñStatistica 6,0ò ʩ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ 95% ʠ ʙʦʣʝʝ (pÒ0,05).  

ʇʨʠ ʦʮʝʥʢʝ ʧʦʣʫʯʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥ ʪʘʢʦʡ ʚʚʝʜʝʥʥʳʡ ʥʘʤʠ 

ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʠʥʜʝʢʩ ʠʟʤʝʥʝʥʠʷ (ʄȹ), ʚʳʨʘʞʝʥʥʳʡ ʚ ʧʨʦʮʝʥʪʘʭ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʨʘʥʞʠʨʦʚʘʥʳ ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʄȹ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʨʦʩʪ (ʠʣʠ ʫʙʳʣʴ) ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ (ʄʭ) 

ʠʟʫʯʘʝʤʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʠ ʅʂʄʇ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʋʅ. ʇʨʠ ʵʪʦʤ ʙʝʨʫʪʩʷ 

ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ (ʙʝʟ ʫʯʝʪʘ ʟʥʘʢʘ) ʚʝʣʠʯʠʥ ʄȹ, ʪʘʢ ʢʘʢ ʟʥʘʢ ʧʦʢʘʟʳʚʘʝʪ ʣʠʰʴ ʚʝʢʪʦʨ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ, ʘ ʥʝ ʠʭ ʚʝʣʠʯʠʥʫ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘʞʘʝʪ 

ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ ʚʳʨʘʞʝʥʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʠʟʥʘʢʘ, ʪʦ ʝʩʪʴ ʫʨʦʚʝʥʴ ʝʛʦ ʣʘʙʠʣʴʥʦʩʪʠ.  




