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ʇEʈEʃIʂ ʋʄOɺʅʀʍ ʇOɿʅAʏEʅʔ I  CʂOʈOʏEʅʔ 

ɹʎ CɼC ï ɹiʣoʮeʨʢiʚcʴʢa ceʣeʢʮiʡʥo-ʜocʣiʜʥa cʪaʥʮi  ̫

ɻʇ ï ɻeʥʥʠʡ ʧʫʣ 

ɼAA ï ɼeʨʞaʚʥa aʛʨaʨʥa aʢaʜeʤi  ̫

ɼCC ï ɼocʣiʜʥo-ceʣeʢʮiʡʥa cʪaʥʮi  ̫

IAʇɺ ï Iʥcʪʠʪʫʪ aʛʨoʧʨoʤʠcʣoʚoʛo ʚʠʨoʙʥʠʮʪʚa 

Iɿ ï Iʥcʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ  

Iɿʇʈ ï Iʥcʪʠʪʫʪ ʟeʤʣeʨoʙcʪʚa ʧiʚʜeʥʥoʛo ʨeʛioʥʫ 

Iʈ ï Iʥcʪʠʪʫʪ ʨocʣʠʥʥʠʮʪʚa iʤ. ɺ. ʗ. ʖʨôʻʚa ʅAAʅ 

ʂʅɼICɻ ï ʂʨacʥoʜaʨcʴʢʠʡ ʅɼI ciʣcɹʴʢoʛo ʛocʧoʜaʨcʪʚa iʤ. 

ʇ. ʇ. ʃʫʢôʷʥeʥʢa 

ʄIʇ  ï ʄʠʨoʥiʚcʴʢʠʡ iʥcʪʠʪʫʪ ʧʰeʥʠʮi iʤeʥi ɺ. ʄ. ʈeʤecʣa 

ʅaʮioʥaʣʴʥoʾ aʢaʜeʤiʾ aʛʨaʨʥʠʭ ʥaʫʢ ʋʢʨaʾ ʥʠ 

ʅAAʅ ï ʅaʮioʥaʣʴʥa aʢaʜeʤiʷ aʛʨaʨʥʠʭ ʥaʫʢ ʋʢʨaʾ ʥʠ 

ʅʅʎ çɯɿ 

ʅɸɸʅè 

ï ʅaʮioʥaʣʴʥʠʡ ʥaʫʢoʚʠʡ ʮʝʥʪʨ çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ 

ʅɸɸʅè  

ɹʅɸʋ ï ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇɾʊ ï ʇ ehʥʠʯʥo-ʞʠʪʥʷ ʪʨaʥcʣoʢaʮiʷ  

CɻI ï ʅʎʅC ï Ceʣeʢʮiʡʥo-ʛeʥeʪʠʯʥʠʡ iʥcʪʠʪʫʪ ï ʅaʮioʥaʣʴʥʠʡ ʮeʥʪʨ 

ʥaciʥʥʻʟʥaʚcʪʚa ʪa coʨʪoʚʠʚʯeʥʥʷ  

A. ï Agropyron 

Ae. ï Aegilops 

E. ï Elymus 

H. ï Haynaldia 

ICARDA ï International Center for Agricultural Research in the Dry 

Areas (ʄiʞʥaʨoʜʥʠʡ ʮeʥʪʨ aʛʨaʨʥʠʭ ʜocʣiʜʞeʥʴ ʫ 

ʧocʫʰʣʠʚʠʭ ʟoʥaʭ),  

R  ï ʈoʟʤaʭ ʚaʨiʶʚaʥʥʷ 

Sʭ ï Cʪaʥʜaʨʪʥe ʚiʜʭʠʣeʥʥʷ 
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V ï ʂoeʬiʮiʻʥʪ ʚaʨiʶʚʘʥʥʷ 

ʭ ï ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

St ï ʉʪʘʥʜʘʨʪ 

td ï ʂʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ 

SS ï ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  

MS ï ʉʝʨʝʜʥʽʡ ʢʚʘʜʨʘʪ 

df ï ʈ̔ ʟʥʠʮʷ ʤʽʞ ʚʠʙʽʨʢʦʚʠʤʠ ʩʝʨʝʜʥʽʤʠ 

F ï ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ 

ɖ
2 

ï ɼʠʩʧʝʨʩʽʷ 

N ï ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʜʦʩʣʽʜʽ 

n ï ɺʠʙʽʨʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʜʦʩʣʽʜʽ 

T. ï Triticum 
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ɺCʊʋʇ 
 

Aʢʪʫaʣʴʥicʪʴ ʪeʤʠ. ɺ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ 

ʧʦh ʠʨʝʥʥʷ ʚ ʋʢʨʘʾ ʥ̔, ʟʥʘʭʦʜʠʪʴʩ̫  ʚʝʣʠʢʘ ʢ̔ʣʴʢ̔ʩʪʴ ʩʦʨʪ̔ʚ ʧʰʝʥʠʮ̔ ʤôʷʢʦʾ  

ʦʟʠʤʦʾ  ʚʪ̔ʯʠʟʥʷʥʦʾ  ̔ ʟʘʨʫʙ̔ʞʥʦʾ  ʩʝʣʝʢʮ̔ʾ . ʇʨʦʪʝ ʚʩʽ ʮ̔ ʩʦʨʪʠ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʧʦʚʥʽʩʪʶ ʧʦʪʨʝʙ ʩʫʯʘʩʥʦʛʦ ʟʝʨʥʦʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʚʠʤʘʛʘ̒  ʧʦ̒ ʜʥʘʥʥʷ ʚ ʥʠʭ 

ʚʠʩʦʢʦʛʦ ʨ̔ʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪ̔ ʪʘ ʷʢʦʩʪ̔ ʟʝʨʥʘ. ɺ ʋʢʨʘʾʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ 

ʨʦʙʦʪʠ ʟ̔ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪ̔ʚ ʟ ʧʦʣ̔ʧ ʝhʥʦʁ  ʷʢʽʩʪʶ ʟʝʨʥʘ ʧ ʝhʥʠʮ̔ ʰʠʨʦʢʦ 

ʧʨʦʚʦʜʠʣʠʩɹ  ʚʯʝʥʠʤʠ ʌ. ʆ. ʇʦʧʝʨʝʣʝʁ , ʆ. ʆ. ʉʦʟ̔ ʥʦʚʠʤ, ʉ. ʇ. ʃʠʬʝʥʢʦʤ, 

ʄ. ɸ. ʃʠʪʚʠʥʝʥʢʦʤ, ʆ. ɯ. ʈʠʙʘʣʢʦʶ, ɺ. ʄ. ʈʝʤʝʩʣʦʤ, ʄ. ɯ. ɹʣʦʭ̔ʥʠʤ, 

ɺ. ɺ. ʐʝʣʝʧʦʚʠʤ, ɺ. ɸ. ɺʣʘʩʝʥʢʦʤ ʪʘ ʥ̔ʰʠʤʠ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʡ ʫʩʧ̔h ʥʝ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪ̔ʚ ̔ʟ 

ʚʢʘʟʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʠʟʥʘʯʘ̒ ʪʩɹ̫  ʨʽʚʥʝʤ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʫʩʧʘʜʢʫʚʘʥʥʷ, ʧʨʦ̫ ʚʫ ̔ ʤ̔ʥʣʠʚʦʩʪ̔ ʦʩʥʦʚʥʠʭ ʛʦʩʧʦʜʘʨʩɹ ʢʦ-ʮ̔ʥʥʠʭ ʦʟʥʘʢ, 

ʥʘ̫ ʚʥ̔ʩʪʶ ʚ ʨʦʟʧʦʨʷʜʞʝʥʥ̔ ʩʝʣʝʢʮ̔ʦʥʝʨ̔ʚ ʥʝʦʙʭ̔ʜʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ̔ 

ʜʦʥʦʨ̔ʚ. ʇʦʣʽʧʰʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʧ ʝhʥʠʮ̔ ʤôʷʢʦʾ  ʦʟʠʤʦʾ  ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪ̔ 

ʟʝʨʥʘ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʨʟ̔ʥʦʤʘʥ̔ʪʥʦʩʪ̔ ʛʝʥʦʬʦʥʜʫ ʰʣʷʭʦʤ ʚʠʜʣ̔ʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ 

ʜʞʝʨʝʣ ̔ ʩʪʚʦʨʝʥʥʷ ʚʠʭʜ̔ʥʦʛʦ ʤʘʪʝʨ̔ ʘʣʫ ʜʣʷ ʧʦʜʘʣʴʦhʾ  ʩʝʣʝʢʮ̔ʾ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʦʨʪ̔ʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʫ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ. 

ɺʩʝ ʮʝ ʩʚ̔ʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥ̔ʩʪʴ ʪʝʤʠ ʪʘ ʥʝʦʙʭ̔ʜʥ̔ʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣ̔ʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧ̔ʜʚʠʝɦʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪ̔ ʩʝʣʝʢʮ̔ʾ  ʥʘ ʷʢ̔ʩʪʴ ʟʝʨʥʘ ʚ 

ʫʤʦʚʘʭ ʇʚ̔ʥ̔ʯʥʦʛʦ ʃ̔ ʩʦʩʪʝʧʫ ʋʢʨʘʾ ʥʠ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮ̔ʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʚ ʅʅʎ çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè ʫ 2009ï

2015 ʨʨ. ʟʛʜ̔ʥʦ ʟ ʅʊʇ 10 çɿʝʨʥʦʚ̔ ʢʫʣʴʪʫʨʠè ʚ̔ʜʧʦʚ̔ʜʥʦ ʜʦ ʟʘʚʜʘʥʥʷ çʉʪʚʦʨʠʪʠ 

 ̔ʧʝʨʝʜʘʪʠ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʩʦʨʪ ʧʰʝʥʠʮ̔ ʤ̀ ʷʢʦʾ  ʦʟʠʤʦʾ , 

ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʫʤʦʚ ʇʦʣ̔ ʩʩ̫ ̔ ʇʚ̔ʥ̔ʯʥʦʛʦ ʃ̔ ʩʦʩʪʝʧʫ ʋʢʨʘʾ ʥʠ, ʩʝʨʝʜʥʦɹʨʦʩʣʠʡ, 

ʟ ʧ̔ʜʚʠʝɦʥʦʁ  ʩʪ̔ʡʢ̔ʩʪʶ ʜʦ ʚʠʣʷʛʘʥʥʷ, ʫʨʘʞʝʥʥʷ ʥʘʡʰʢʦʜʦʯʠʥʥʽʰʠʤʠ 

ʭʚʦʨʦʙʘʤʠ, ʩʪ̔ʡʢʠʡ ʜʦ ʝʥʟʠʤʦʤ̔ʢʦʟʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʪʘ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ ʚ 

ʢʦʣʦʩ,̔ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʨʦʞʘʡʥʦʩʪ̔ ʪʘ ʷʢʦʩʪ̔ ʧʨʦʜʫʢʮʽʾè (2006ï

2010 ʨʨ., ˉ ɼʈ 0106U010371) ʪʘ ʟʛ̔ʜʥʦ ʟ ʇʅɼ 11 çɿʝʨʥʦʚ̔ ʢʫʣʴʪʫʨʠè 
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ʚ̔ʜʧʦʚ̔ʜʥʦ ʜʦ ʟʘʚʜʘʥʥʷ çɿʘ ʨʘʭʫʥʦʢ ʟʙʘʛʘʯʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʥʦʚʠʤʠ ʛʝʥʘʤʠ, ʱʦ 

ʤʘʁ ʪʴ ʨʘʜʠʢʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʛʦʩʧʦʜʘʨʩɹ ʢʦ-ʮ̔ʥʥ̔ ʦʟʥʘʢʠ, ʩʪʚʦʨʠʪʠ  ̔ʧʝʨʝʜʘʪʠ ʜʦ 

ɼʝʨʞʘʚʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʩʦʨʪ ʧʰʝʥʠʮ̔ ʤôʷʢʦʾ  ʦʟʠʤʦʾ  ʟ ʧʜ̔ʚʠʝɦʥʠʤʠ 

ʘʜʘʧʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʡ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ 

ʷʢ̔ʩʪʶ ʧʨʦʜʫʢʮʽʾè (2010ï2013 ʨʨ., ˉ ɼʈ 0111U007167)  ̔ʟʘʚʜʘʥʥʷ çʉʪʚʦʨʠʪʠ  ̔

ʧʝʨʝʜʘʪʠ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʩʦʨʪ ʧʰʝʥʠʮ̔ ʤôʷʢʦʾ  ʦʟʠʤʦʾ  ʟ 

ʧʦ̒ ʜʥʘʥʥʷʤ ʧʜ̔ʚʠʝɦʥʦʾ  ʘʜʘʧʪʠʚʥʦʩʪ̔, ʚʠʩʦʢʦʾ  ʧʨʦʜʫʢʪʠʚʥʦʩʪ̔ ʪʘ ʷʢʦʩʪ̔ 

ʧʨʦʜʫʢʮʽʾè (2014ï2015 ʨʨ., ˉ ɼʈ 0114U002307). 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʘʥʘʣ̔ʟ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮ̔ʘʣʫ ʪʘ ʧʦʢʘʟʥʠʢʚ̔ ʷʢʦʩʪ̔ ʟʝʨʥʘ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ, ʚʠʜʣ̔ʝʥʥʷ ʥʦʚʠʭ 

ʛʝʥʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ʟʘ ʚʨʦʞʘʡʥ̔ʩʪʶ, ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʁ  ̔ ʩʪ̔ʡʢ̔ʩʪʶ 

ʜʦ ʙ̔ ʦʪʠʯʥʠʭ ʪʘ ʘʙ̔ ʦʪʠʯʥʠʭ ʯʠʥʥʠʢʚ̔, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʩʝʣʝʢʮ̔ʡʥʦʛʦ 

ʤʘʪʝʨ̔ ʘʣʫ ʧʰʝʥʠʮ̔ ʤôʷʢʦʾ  ʦʟʠʤʦʾ  ʟ ʧʦʻʜʥʘʥʥʷʤ ʥʠʟʢʠ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʽ 

ʧʦʢʨʘʱʝʥʦʾ ʷʢʦʩʪʽ ʟʝʨʥʘ ʚ ʫʤʦʚʘʭ ʇʚ̔ʥ̔ʯʥʦʛʦ ʃ̔ ʩʦʩʪʝʧʫ ʋʢʨʘʾ ʥʠ.  

ɼʣʷ ʜʦʩ̫ʛʥʝʥʥʷ ʮʽ̒ ʾ ʤʝʪʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʥʘ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥ ̔ʟʘʜʘʯʽ: 

ï ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʢʦʣʝʢʮ̔ʡʥʠʭ ʟʨʘʟʢʽʚ ʧʰʝʥʠʮ̔ ʤôʷʢʦʾ ʦʟʠʤʦʾ 

ʨ̔ʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬ̔ʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ  ̔

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʦʢʨʝʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪ̔ ʟʝʨʥʘ, ʪʘ ʚʠʜ̔ʣʠʪʠ ʥʦʚ̔ ʛʝʥʝʪʠʯʥ ̔

ʜʞʝʨʝʣʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʝʣʝʢʮʽʾ ʩʦʨʪʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ; 

ï ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʩʝʣʝʢʮ̔ʡʥʠʡ ʤʘʪʝʨ̔ ʘʣ ʧʰʝʥʠʮ̔ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʟ 

ʧʦʻʜʥʘʥʥʷʤ ʧʦʢʨʘʱʝʥʦʾ ʷʢʦʩʪʽ ʟʝʨʥʘ, ʚʠʩʦʢʠʤ ʽ ʩʪʘʙʽʣʴʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ ʪʘ ʽʥʰʠʤʠ ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ; 

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʷʚʫ, ʚʩʪʘʥʦʚʠʪʠ ʨʽʚʝʥʴ ʽ ʭʘʨʘʢʪʝʨ 

ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʩʝʣʝʢʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʟʝʨʥʘ; 

ï ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʤʘʪʨʠʢʘʣʴʥʦʾ ʨʽʟʥʦʷʢʽʩʥʦʩʪʽ ʢʦʣʦʩʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʡʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ; 

ï ʦʮʥ̔ʠʪʠ ʽ ʚʠʜ̔ʣʠʪʠ ʢʨʘɦ  ̔ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʽʟ 

ʟʘʜʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ (ʫʨʦʞʘʡʥʽʩʪʴ, ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪ̔ ʟʝʨʥʘ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ ʪʦʱʦ) ʟ ʧʝʨʩʧʝʢʪʠʚʦʁ  ʧʦʜʘʣʴʦhʾ  ʧʝʨʝʜʘʯ̔ ʜʦ ɼʝʨʞʘʚʥʦʛʦ 
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ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʆʙôʻʢʪ ʜʦʩʣ̔ʜʞʝʥʥʷ ï ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʚ̔ ʷʢʦʩʪ̔ ʟʝʨʥʘ ʫ ʧʦ̒ ʜʥʘʥʥ̔ ʟ 

ʧ̔ʜʚʠʝɦʥʦʁ  ʚʨʦʞʘʡʥ̔ʩʪʶ, ʢʦʤʧʣʝʢʩʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʭʚʦʨʦʙ ʪʘ ʟʠʤʦʩʪʽʡʢʽʩʪʶ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʨʘʟʢʠ ʢʦʣʝʢʮʽʡʥʦʛʦ ʨʦʟʩʘʜʥʠʢʘ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʛʽʙʨʠʜʠ F1ïF2, ʩʝʣʝʢʮʽʡʥʽ ʥʦʤʝʨʠ ʪʘ ʣʽʥʽʾ ʧʰʝʥʠʮʽ 

ʤôʷʢʦʾ ʦʟʠʤʦʾ, ʚʨʦʞʘʡʥʽʩʪʴ, ʷʢʽʩʪʴ ʟʝʨʥʘ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: ʧʦʣʴʦʚʠʡ, ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʡ, ʣʘʙʦʨʘʪʦʨʥʠʡ, 

ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʠʡ, ʚʠʤʽʨʶʚʘʣʴʥʦ-ʚʘʛʦʚʠʡ ʤʝʪʦʜʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʪʘ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʟʝʨʥʘ (ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ, ʢʣʝʡʢʦʚʠʥʠ, ʧʦʢʘʟʥʠʢʘ ʩʝʜʠʤʝʥʪʘʮʽʾ). ʄʘʪʝʤʘʪʠʯʥʦ-

ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 

ʨʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʨʽʚʥʷʣʴʥʠʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʦʩʪʚʦʨʝʥʦʛʦ ʩʦʨʪʫ ʉʠʤʬʦʥʽʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋʧʝʨ ʝh: 

ï ʚʩʪʘʥʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨ ʚʨʦʞʘʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ 

ʦʟʠʤʦʾ ʇʦʣʽʩʴʢʘ 90 ʥʘ ʦʩʥʦʚʽ ʤʘʪʨʠʢʘʣʴʥʦʾ ʚʠʨʽʚʥʷʥʦʩʪʽ ʟʝʨʥʘ ʟ ʨʽʟʥʠʭ ʯʘʩʪʠʥ 

ʢʦʣʦʩʫ ʪʘ ʜʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʜʦʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʥʘ ʾʾ ʦʩʥʦʚʽ ʟʘ ʦʟʥʘʢʘʤʠ 

ʚʠʨʽʚʥʷʥʦʩʪʽ ʟʝʨʥʘ, ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ, ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʧʦʢʘʟʥʠʢʘ ʩʝʜʠʤʝʥʪʘʮʽʾ; 

ï ʚʩʪʘʥʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨ ʬʝʥʦʪʠʧʦʚʦʛʦ ʧʨʦ̫ ʚʫ ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ ʷʢʦʩʪʽ 

ʟʝʨʥʘ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ  ʦʟʠʤʦʾ  ʟʘ ʝʪʘʧʘʤʠ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ; 

ï ʚʠʜʽʣʝʥʦ ʢʦʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ ʜʣʷ ʫʤʦʚ 

ʇ̔ ʚʥʽʯʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ; 

ï ʩʪʚʦʨʝʥʦ ʥʦʚʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨ̔ ʘʣ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

ï ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʤʘʪʨʠʢʘʣʴʥʦʾ ʨʽʟʥʦʷʢʽʩʥʦʩʪʽ ʢʦʣʦʩʘ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʷʢʦʩʪʽ ʟʝʨʥʘ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʽʦʪʠʯʥʠʭ ʽ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ 

ʩʦʨʪʽʚ-ʩʪʘʥʜʘʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ F3ïF4 ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ.  
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ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

ï ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʷʚʫ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ ʫ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʚ ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʜʽʣʝʥʦ ʥʦʚʽ ʛʝʥʝʪʠʯʥʽ 

ʜʞʝʨʝʣʘ ʧʽʜʚʠʱʝʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʮʽʣʦʤʫ ʡ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʷʢʦʩʪʽ ʟʝʨʥʘ (ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ ʽ ʢʣʝʡʢʦʚʠʥʠ, ʧʦʢʘʟʥʠʢ ʩʝʜʠʤʝʥʪʘʮʽʾ), ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, ʙʫʨʦʾ ʽʨʞʽ, ʩʝʧʪʦʨʽʦʟʫ ʣʠʩʪʢʽʚ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʭʚʦʨʦʙ.  

ʉʪʚʦʨʝʥʦ ʥʦʚʠʡ ʩʝʣʝʢʮʽʡʥʦ-ʮʽʥʥʠʡ ʤʘʪʝʨʽʘʣ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ, 

ʟʦʢʨʝʤʘ ʛʽʙʨʠʜʥʽ ʢʦʤʙʽʥʘʮʽʾ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ: ʆʢʪʘʚʘ / 

ʃʝʣʷ, ɻʦʨʣʠʮʷ / ʃʶʪʝʩʮʝʥʩ 527-2003, ʍʘʟʘʨʢʘ / ʃʶʪʝʩʮʝʥʩ 335-2002, ɿʥʘʭʽʜʢʘ 

ʆʜʝʩʴʢʘ / ɽʨʠʪʨʦʩʧʝʨʤʫʤ 527-2003, ɭʨʤʘʢ / ɼʦʥʝʮʴʢʘ 5, ɼʦʙʨʫʣʷ / ɼʝʤʝʪʨʘ, 

ʃʶʪʝʩʮʝʥʩ 534-2003 / ʃʶʪʝʩʮʝʥʩ 1044-2003, ʷʢʽ ʚʢʣʶʯʝʥʦ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʜʽʣʫ ʩʝʣʝʢʮʽʾ ʽ ʥʘʩʽʥʥʠʮʪʚʘ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʅʅʎ 

çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè. 

ɺʠʜʽʣʝʥʦ ʟʨʘʟʢʠ ʟ ʥʘʡʤʝʥʰʦʶ ʤʘʪʨʠʢʘʣʴʥʦʶ ʨʽʟʥʦʷʢʽʩʥʽʩʪʶ, ʩʝʨʝʜ ʷʢʠʭ 

ʩʦʨʪ ʇʦʣʽʩʴʢʘ 90 ʪʘ ʢʦʤʙʽʥʘʮʽʾ ʩʭʨʝʱʫʚʘʥʥʷ ˉ 26 (ɻʦʨʣʠʮʷ / ʃʶʪʝʩʮʝʥʩ 527-

2003), ˉ 29 (ʍʘʟʘʨʢʘ / ʃʶʪʝʩʮʝʥʩ 335-2002), ˉ 48 (ɿʥʘʭʽʜʢʘ ʆʜʝʩʴʢʘ / 

ɽʨʠʪʨʦʩʧʝʨʤʫʤ 527-2003) ʽ ˉ 54 (ɭʨʤʘʢ / ɼʦʥʝʮʴʢʘ 5). 

ʅʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʣʘʥʢʘʭ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʚʯʝʥʦ ʪʘ ʚʠʜʽʣʝʥʦ ʢʨʘʱʽ 

ʥʦʤʝʨʠ, ʱʦ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ: 

ɽʨʠʪʨʦʩʧʝʨʤʫʤ 368-13 (ɽʨʠʪʨʦʩʧʝʨʤʫʤ 532-2003 / Mʘrvʽn), ʃʶʪʝʩʮʝʥʩ 371-13 

(ʆʢʪʘʚʘ / ʃʝʣʷ), ʉʠʤʬʦʥʽʷ (ɼʦʙʨʫʣʷ / ɼʝʤʝʪʨʘ), ʃʶʪʝʩʮʝʥʩ 374-13 (ʃʶʪʝʩʮʝʥʩ 

227-2001 / ɺʽʭʦʣʘ).  

ʅʦʚʦʩʪʚʦʨʝʥʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʟ 

ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʣʫʯʝʥʦ ʜʦ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʄʠʨʦʥʽʚʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ ʧʰʝʥʠʮʽ ʽʤ. ɺ. ʄ. ʈʝʤʝʩʣʘ, 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʤʫ ʅɸʋ, ʅʅʎ çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè (ʜʦʜ. ɿ.1, ɿ.2, 

ɿ.3). ʉʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʝʣʝʢʮʽʦʥʝʨʘʤ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʜʦ 
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ʩʭʨʝʱʫʚʘʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ, ʚʨʦʞʘʡʥʦʩʪʽ, 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʋ 2015 ʨʦʮʽ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ (ʜʦʜ. ʀ) ʧʦʜʘʥʦ ʟʘʷʚʢʫ ʥʘ 

ʩʦʨʪ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ  ʦʟʠʤʦʾ  ʉʠʤʬʦʥʽʷ (ʯʘʩʪʢʘ ʘʚʪʦʨʩʪʚʘ 5 %(ʜʦʜ. ʂ). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʥʪʢʘ ʙʨʘʣʘ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ 

ʨʦʟʨʦʙʮ̔ ʪʘ ʚʠʢʦʥʘʥʥ̔ ʧʨʦʛʨʘʤʠ ʜʦʩʣ̔ʜʞʝʥʴ. ʇʨʦʚʝʣʘ ʥ̔ʬʦʨʤʘʮ̔ʡʥʠʡ ʧʦh ʫʢ ̔ 

ʘʥʘʣʽʟ ʣ̔ʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʧʦʣʦɹʚ̔ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʦɹʚ̔ ʜʦʩʣ̔ʜʞʝʥʥʷ. 

ɸʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣ̔ʟ ̔ ʩʪʘʪʠʩʪʠʯʥʠʡ ʦʙʨʘʭʫʥʦʢ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪ̔ʚ, 

ʥʘʧʠʩʘʥʦ ʡ ʦʬʦʨʤʣʝʥʦ ʪʝʢʩʪ ʜʠʩʝʨʪʘʮ̔ʾ , ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ ̔ 

ʨʝʢʦʤʝʥʜʘʮ̔ʾ  ʚʠʨʦʙʥʠʮʪʚʫ. ʏʘʩʪʢʘ ʦʩʦʙʠʩʪʦʾ  ʫʯʘʩʪ̔ ʜʠʩʝʨʪʘʥʪʢʠ ʚ ʧʫʙʣʢ̔ʘʮ̫̔ ʭ 

ʟ̔ ʩʧ̔ʚʘʚʪʦʨʘʤʠ ʩʪʘʥʦʚʠʪʴ 30ï70 %. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥ̔ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣ̔ʜʞʝʥʴ 

ʜʦʧʦʚʽʜʘʣʠʩʴ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʡ̔ ʢʦʥʬʝʨʝʥʮ̔ʾ  ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ  ̔ʩʧʝʮ̔ ʘʣ̔ʩʪ̔ʚ 

çʈʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨ̔ʛʘʁ ʯʠʭ ʪʝʭʥʦʣʦʛ̔ʡ ʚʠʨʦɦ ʫʚʘʥʥʷ 

ʩʣ̔ʩɹɹ ʢʦʛʦʩʧʦʜʘʨʩɹ ʢʠʭ ʢʫʣʴʪʫʨè (ʏʘʙʘʥʠ, 25ï27 ʣʠʩʪʦʧʘʜʘ 2009 ʨ., ʅʅʎ 

çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè); ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʡ̔ ʢʦʥʬʝʨʝʥʮ̔ʾ  ʤʦʣʦʜʠʭ 

ʫʯʝʥʠʭ  ̔ʩʧʝʮ̔ ʘʣ̔ ʩʪ̔ʚ çʈʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʩʪʘʣʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ (ʚʥʝʩʦʢ ʤʦʣʦʜʠʭ 

ʫʯʝʥʠʭ)è (ʏʘʙʘʥʠ, 6ï8 ʛʨʫʜʥʷ 2010 ʨ., ʅʅʎ çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè); 

ʥʘ ɺʩʝʫʢʨʘʾʥʩʴʢʡ̔ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮ̔ʾ  ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ (ʋʤʘʥʴ, 2011 ʨ.); ʥʘ ɯɯɯ 

ʄʽʞʚʽʜʦʤʯʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ 

ʘʛʨʘʨʥʦʾ ʥʘʫʢʠè (ʋʤʘʥʴ, 2015 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣ̔ʜʞʝʥʴ 

ʦʧʫʙʣʢ̔ʦʚʘʥʦ ʜʝʚôʷʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ: ʧôʷʪʴ ʩʪʘʪʝʡ ï ʫ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʟ ʥʠʭ ʦʜʥʘ ï ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ ʧʝʨ̔ ʦʜʠʯʥʦʤʫ ʚʠʜʘʥʥ̔, ʯʦʪʠʨʠ 

ï ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮ̔ʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮ̔ʡʥʫ ʨʦʙʦʪʫ ʚʠʢʣʘʜʝʥʦ ʥʘ 219 

ʩʪʦʨ̔ʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʥʘʙʦʨʫ, ʚ ʪʦʤʫ ʯʠʩʣ̔ ʥʘ 149 ʩʪʦʨ̔ʥʢʘʭ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʫ. ʈʦʙʦʪʘ ʤ̔ ʩʪʠʪʴ ʚʩʪʫʧ, ʧô̫ʪʴ ʨʦʟʜ̔ʣ̔ʚ, ʚʠʩʥʦʚʢʠ, ʨʝʢʦʤʝʥʜʘʮ̔ʾ  

ʩʝʣʝʢʮ̔ʡʥ̔ʡ ʧʨʘʢʪʠʮ ̔ʪʘ ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣ̔ʪʝʨʘʪʫʨʠ, ʱʦ ʥʘʣʽʯʫʻ 

231 ʥʘʡʤʝʥʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣ̔ 48 ʣʘʪʠʥʠʮʝʁ , ʚʢʣʶʯʘ̒  44 ʪʘʙʣʠʮʽ, 22 ʨʠʩʫʥʢʠ, 

ʚʽʩʽʤ ʜʦʜʘʪʢ̔ʚ. 
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ʈOɿɼIʃ 1 

CEʃEʂʎIʁʅI  ʊA ɻEʅEʊʀʏʅI  OCOɹʃʀɺOCʊI  ʇʐEʅʀʎI  ʄôʗʂOɰ 

OɿʀʄOɰ 

 

 1.1. ɹoʪaʥiʯʥʠʡ cʢʣaʜ ʨoʜʫ Triti cum L. ʪa ʡoʛo ʮiʥʥicʪʴ ʜʣʷ ceʣeʢʮiʾ i 

ʛeʥeʪʠʢʠ 

Ceʨeʜ ʭʣiʙʥʠʭ ʟʣaʢiʚ ʨiʜ Triticum ʚʠʜiʣʷʻʪʴcʷ ʥaʡʙiʣʴʰʠʤ ʧoʣiʤoʨʬiʟʤoʤ. 

Iʟ ʚiʜoʤʠʭ ʥaʫʮi 27 ʚʠʜiʚ ʧʰeʥʠʮi ʟa ʢiʣʴʢicʪʶ ʭʨoʤocoʤ cʬoʨʤoʚaʥo ʯoʪʠʨʠ 

ʛʨʫʧʠ, ʱo ʫʪʚoʨʶʶʪʴ ʧoʣiʧʣoʾʜʥʠʡ ʨʷʜ [1ï9]. ʋ cʢʣaʜi ʧoʣiʧʣoʾʜiʚ ʤaʡʞe ʚ ʫciʭ 

ʚʠʜiʚ ʧʰeʥʠʮi ʻ ʥa̫ ʚʥicʪʴ oʜʥoʛo ʛeʥoʤʫ A, ʜʫʞe cʭoʞoʛo ʥa ʛeʥoʤ ʜʠʧʣoʾʜʥʠʭ 

ʧ ehʥʠʮʴ. ʎe ʜaʣo ʟʤoʛʫ ʧʨʠcʚoʾʪʠ ʪʨʴoʤ ʧʨʠʨoʜʥiʤ ʛʨʫʧaʤ ʧʰeʥʠʮʴ ʪʨʠ 

ʬoʨʤʫʣʠ ʛeʥoʤiʚ [5]. Ceʨeʜ ʥʠʭ:  

A ï ʜʠʧʣoʾʜʥi ʧ ehʥʠʮi (2n = 14), ʟʨaʟʢʠ ʟ ʚeʣʠʢʠʤ ʫʤicʪoʤ ʫ ʟeʨʥi 

ʧʨoʪeʾ ʥʫ (35ï37 %) ʪa iʤʫʥʥicʪʶ ʧʨoʪʠ ʛʨʠʙʢoʚʠʭ ʭʚoʨoʙ, ocoʙʣʠʚo ʫ 

ʢʫʣʴʪʫʨʥoʾ oʜʥoʟeʨʥʷʥʢʠ; 

  AB ï ʪeʪʨaʧʣoʾʜʥi ʧ ehʥʠʮi (2n = 28), ʧʠʪaʥʥʷ ʧoʭoʜʞeʥʥʷ ʷʢʠʭ ʱe ʜo 

ʢiʥʮʷ ʥe ʚʠʚʯeʥo. Ceʣeʢʮioʥeʨ ʃ. A. ɾʠʚoʪʢoʚ ʟi cʧiʚaʚʪoʨaʤʠ [9] ʚʚaʞa̒ , ʱo 

ʥaʡʙiʣʴʰ ʚiʨoʛiʜʥo ʛeʥoʤ A ʫcʧaʜʢʫʚaʚcʷ ʚiʜ ʜʠʢoʾ oʜʥoʟeʨʥʷʥʢʠ T. boeoticum, 

a ʜoʥoʨoʤ ʛeʥoʤʫ ɺ cʪaʚ Ae. speltoides. ɺʚaʞa̒ ʪʴcʷ, ʱo ʪeʪʨaʧʣoʾʜʥi ʚʠʜʠ 

ʧ ehʥʠʮi ʙeʨʫʪʴ cʚiʡ ʧoʯaʪoʢ ʫ ʜʚoʭ ʚiʜoʤʠʭ ʮeʥʪʨaʭ ʧoʭoʜʞeʥʥʷ ï 

ʇeʨeʜʥʴoaʟiaʪcʴʢʠʡ (ɿaʢaʚʢaʟʟʷ) i Aʬʨʠʢaʥcʴʢʠʡ (Eʬioʧiʷ). ɹiʣʴʰicʪʴ 

ʪeʪʨaʧʣoʾʜʥʠʭ ʧʰeʥʠʮʴ ʭaʨaʢʪeʨʠʟʫʶʪʴcʷ ʧiʜʚʠʱeʥʠʤ ʫʤicʪoʤ ʧʨoʪeʾ ʥʫ ʚ 

ʟeʨʥi, cʪiʡʢicʪʶ ʧʨoʪʠ ʛʨʠʙʥʠʭ ʭʚoʨoʙ ʪa ʯacʪʢoʚo ʜoʙʨe cʭʨeɦ ʫʶʪʴcʷ ʟ 

ʛeʢcaʧʣoʾʜʥʠʤʠ ʚʠʜaʤʠ ʧʰeʥʠʮi. ʋ ʧeʨeʣiʢʫ ʪeʪʨaʧʣoʾʜʥʠʭ ʧʰeʥʠʮʴ T. durum 

(ʧehʥʠʮʷ ʪʚeʨʜa) ʤa̒  ʥaʡʙiʣʴeh ʚʠʨoʙʥʠʯe ʟʥaʯeʥʥʷ i ʟaʡʤa̒  ʜʨʫʛe ʤicʮe ʚ 

cʚiʪi ʧicʣʷ ʧʰeʥʠʮi ʤôʷʢoʾ.  

  ABD (ADG) ï ʛeʢcaʧʣoʾʜʥi ʧ ehʥʠʮi (2n = 42). ɻeʥoʤʠ A
u
, A

b
, B, G, D 

ʥaʣeʞaʪʴ ʜo ʨoʜʫ Triticum L., ʜo ʨoʜʫ Aegilops ï C, D, M, S, U i Un , a ʚʣacʥe 

ʧ ehʥʠʯʥʠʤʠ ʻ ʛeʥoʤʠ A
u 
ʪa A

b
, a ʪʨʠ iʥ ih  ʫcʧaʜʢʫʚaʣʠcʷ ʚiʜ ʜʠʧʣoʾʜʥʠʭ ʚʠʜiʚ 
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ʨoʜʫ Aegilops. ɻeʢcaʧʣoʾʜʥi ʧ ehʥʠʮi ʙeʨʫʪʴ cʚiʡ ʧoʯaʪoʢ ʚiʜ ʢʫʣʴʪʫʨʥʠʭ 

ʪeʪʨaʧʣoʾʜiʚ: T. persicum, T. monococcum, T. timopheevii  ʪa T. dicoccoides. ɻeʥoʤ 

D, ʜoʥoʨoʤ ʷʢoʛo ʚʚaʞa̒ ʪʴcʷ Ae. squarrosa, ʫ ʛeʢcaʧʣoʾʜʥʠʭ ʚʠʜiʚ ʬoʨʤʫʻ 

ʜoʙʨoʷʢicʥʫ ʢʣeʡʢoʚʠʥʫ i ʚʠcoʢʫ ʟʠʤocʪiʡʢicʪʴ, oʜʥaʢ ʧiʜʚʠʱʫʻ ʫʨaʞʫʚaʥicʪʴ 

ocʥoʚʥʠʤʠ ʬiʪoʭʚoʨoʙaʤʠ. ʇeʨʚʠʥʥʠʡ ʮeʥʪʨ ʧoʭoʜʞeʥʥʷ ʙiʣʴohcʪi ʚʠʜiʚ 

ʛeʢcaʧʣoʾʜʥʠʭ ʧʰeʥʠʮʴ ʚʚaʞa̒ ʪʴcʷ ɿaʢaʚʢaʟʟʷ. Ceʨeʜ ʮʠʭ ʧʰeʥʠʮʴ ʥaʡʙiʣʴʰʠʡ 

aʨeaʣ ʤa̒  ʧʰeʥʠʮʷ ʤôʷʢa (T. aestivum), ʱo ʻ ocʥoʚʥoʶ ʭʣiʙʥoʶ ʢʫʣʴʪʫʨoʶ ʚ 

ʙaʛaʪoɹʭ ʢʨaʾ ʥaʭ cʚiʪʫ. ɺoʥa ʻ ʜʫʞe ʧʣacʪʠʯʥʠʤ ʚʠʜoʤ, aʜʞe ʚʠʨoʱʫʻʪʴcʷ ʚiʜ 

ʧoʣʷʨʥoʛo ʢoʣa ʜo Aʬʨʠʢʠ. ʇʰeʥʠʮʷ ʤôʷʢa  ̒ʪaʢoʞ ʜocʪeʤeʥʥo ʧoʣiʤoʨʬʥʠʤ 

ʚʠʜoʤ, ʷʢ ʟa ocoʙʣʠʚocʪʷʤʠ ʬoʨʤ ʚeʛeʪaʮi  ʾ (oʟʠʤi, ʷʨi, ʜʚoʨʫʯʢʠ), ʪaʢ i ʟa 

ʥʠʟʢo  ʁʤoʨʬoʙioʣoʛiʯʥʠʭ oʟʥaʢ [10]. 

ɺʠʜʠ ʧ ehʥʠʮi ʟ oʢʪoʧʣoʾʜʥʠʤ ʥaʙoʨoʤ ʭʨoʤocoʤ (2n = 56) ʫ ʧʨʠʨoʜi ʥe 

ʟʥaʡ ʣhʠ, ʚoʥʠ ʙʫʣʠ cʪʚoʨeʥa ʰʪʫʯʥo ʣʶʜʠʥoʶ. ʊaʢ, ʇ. ʄ. ɾʫʢoʚcʴʢʠʤ [11, 12] 

ʪa A. ʈ. ɾeʙʨaʢoʤ [13, 14] ʫ 40-ʭ ʨoʢaʭ ʍʍ cʪ. ʙʫʣʠ cʪʚoʨeʥi oʢʪoʧʣoʾʜʥi ʚʠʜʠ ʟ 

oʜʥaʢoʚʠʤʠ ʛeʥoʤaʤʠ ï A
u
A

b
BG ï ʊ. fungicidum ï ʧ ehʥʠʮʷ ʛʨʠʙoʙiʡʥa 

(ʙaʪʴʢiʚcʴʢi ʬoʨʤʠ T. persicum i T. timopheevii, cʪʚoʨeʥi ʟ ʜoʧoʤoʛo  ʁʧoʜaʣʴoh  ʾ

ʧoʣiʧʣoʾʜʠʟaʮiʻʶ ʢoʣʭiʮʠʥoʤ), ʪa T. soveticum Zhebrak (ʙaʪʴʢiʚcʴʢi ʬoʨʤʠ 

T. durum i T. timopheevii). ʎi ʚʠʜʠ ʪa ʜe̫ ʢi iʥ ih, ʚʠʚeʜeʥi ʧiʟʥi eh (T. timonovum, 

T. flaksbergeri) ʧʨeʜcʪaʚʣʷʶʪʴ ʟʥaʯʥʠʡ ceʣeʢʮiʡʥʠʡ iʥʪeʨec ʷʢ ʚʠʭiʜʥʠʡ 

ʤaʪeʨiaʣ.  

ʊ. durum ʻ ʟaʥaʜʪo ʤoʣoʜoʶ (ʙiʣʷ 5000 ʨoʢiʚ) ʜʣʷ ʪoʛo, ʱoʙ ʙʫʪʠ 

ʧʨaʨoʜʠʯeʤ ʧʰeʥʠʮi ʤôʷʢoʾ, ʱo ʢʫʣʴʪʠʚʫʚaʣacʴ ʟa ʢiʣʴʢa ʪʠcʷʯoʣiʪʴ ʜo ʥeʾ  [15, 

16]. ʇʰeʥʠʮʷ ʪʚeʨʜa, ʯacʪi eh ʷʨa i ʨiʜ eh oʟʠʤa, ʛeʥeʪʠʯʥo cʫʤicʥa ʟi ʚciʤa 

ʚʠʜaʤʠ ʧʰeʥʠʮʴ, ʷʢi ʤaʁ ʪʴ ʛeʥoʤ A
u
B, A

u
BD, i ʥecʫʤicʥa ʟ ï A

b
G. 

A. A. Caʧeʛiʥʠʤ [17], O. O. Coʟiʥoʚʠʤ [18] ʧoʢaʟaʥo, ʱo ʪʚeʨʜa ʧ ehʥʠʮʷ ʻ 

ʮiʥʥoʶ ʟa ʧoʢaʟʥʠʢaʤʠ ʚʠcoʢoʾ ʷʢocʪi ʟeʨʥa, cʪiʡʢocʪi ʜo ʛʨʠʙʥʠʭ ʭʚoʨoʙ i 

ʜoʙʨe ʧeʨeʜa̒  ʮi ʚʣacʪʠʚocʪi ʤiʞ ʧoʢoʣiʥʥʷʤʠ. 

ʇ ehʥʠʮʷ ʚʠʜʫ cʧeʣʴʪa (ʊ. spelta) ʜʫʞe ʜaʚʥiʡ ʛeʢcaʧʣoʾʜʥʠʡ ʚʠʜ, 

ʚʠʨoʱʫʻʪʴcʷ ʥa ʥeʟʥaʯʥʠʭ ʧʣo aɦʭ ʫ ɭʚʨaʟiʾ, ʚ ʛiʨcʴʢʠʭ ʨaʡoʥaʭ ʟ ʜocʪaʪʥiʤ 
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ʚoʣoʛoʟaʙeʟʧeʯeʥʥʷʤ. ʊaʢ, ɺ. ʌ. ɼoʨoʬe̒ ʚ ʟi cʧiʚaʚʪoʨaʤʠ [4] ʨoʟʨiʟʥʷʶʪʴ ʟa 

ʢoʤʧʣeʢcoʤ oʟʥaʢ ʚ ʤeʞaʭ ʚʠʜʫ ʊ. spelta ʻʚʨoʧeʡcʴʢʫ i aʟiaʪcʴʢʫ ʧʰeʥʠʮi. 

ʇ ehʥʠʮʷ ʚʠʜʫ cʧeʣʴʪa ʟaʡʤa̒  ʧʨoʤiʞʥe ʤicʮe ʤiʞ ʪeʪʨaʧʣoʾʜʥʠʤʠ i 

ʛeʢcaʧʣoʾʜʥʠʤʠ ʚʠʜaʤʠ ʧʰeʥʠʮi ʟa ʚʠcoʢʠʤ ʨiʚʥeʤ ʚʥʫʪʨiʰʥoɹʚʠʜoʚoʛo 

ʧoʣiʤoʨʬiʟʤʫ. 

ɺʠʜ cʧeʣʴʪa ï ʮiʥʥʠʡ ʚʠʭiʜʥʠʡ ʤaʪeʨiaʣ ʜʣʷ ceʣeʢʮiʾ ʧʰeʥʠʮi ʟa 

ʚʠcoʢʠʤʠ ʧoʢaʟʥʠʢaʤʠ ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi (ʧeʨeʚʠʱʫʻ 25 %), 

ʧʨʠcʪocoʚaʥicʪʶ ʜo ʚʠʨoʱʫʚaʥʥʷ ʥa ʥaʜʤiʨʥo ʟʚoʣoʞeʥʠʭ ˇʨʫʥʪaʭ [4]. ɿ 

ʚʠʢoʨʠcʪaʥʥʷʤ Ae. speltoides ceʣeʢʮioʥeʨaʤ ʚʜaʣoc̫  cʪʚoʨʠʪʠ ʟʨaʟʢʠ ʧ ehʥʠʮi 

ʤôʷʢoʾ ʟ ʚʠcoʢʠʤʠ ʧoʢaʟʥʠʢaʤʠ ceʜʠʤeʥʪaʮiʾ, ʷʢocʪi ʢʣeʡʢoʚʠʥʠ ʪa ʚʤicʪʫ 

ʧʨoʪeʾ ʥʫ (ʜo 19 % ʥa ʥeʫʜoʙʨʶʚaʥoʤʫ ʬoʥi ʚʠʨoʱʫʚaʥʥʷ) [19]. ʇʨoʪe ʚoʥa ʤa̒  

ʧeʚʥi ʥeʜoʣiʢʠ, ʷʢi cʠcʪeʤaʪʠʟʫʚaʚ ʫ cʚoʾʭ ʧʨaʮʷʭ aʢaʜeʤiʢ ɺ. I. ʂʨʠʚʯeʥʢo [20]. 

ʂoʣocc̫  cʧeʣʴʪʠ ʧoʛaʥo ʚʠʤoʣoʯʫʻʪʴcʷ, ʤa̒  ʜʫʞe ʣaʤʢʠʡ ʢoʣocoʚʠʡ cʪeʨʞeʥʴ, 

ʚiʜʥocʥo ʪʨʠʚaʣʠʡ ʚeʛeʪaʮiʡʥʠʡ ʧeʨioʜ, ʚoʥa ʤaʣocʪiʡʢa ʜo ʧocʫʭʠ ʪa ocʥoʚʥʠʭ 

ʬiʪoʭʚoʨoʙ (ʙoʨoʰʥʠcʪoʾ ʨocʠ, ʙʫʨoʾ i ʞoʚʪoʾ iʨʞi, ʣeʪʶʯoʾ caʞʢʠ), 

ʥʠʟʴʢoʧʨoʜʫʢʪʠʚʥa. 

ʎiʥʥʠʤ ʚʠʭiʜʥʠʤ ʤaʪeʨiaʣoʤ ʜʣʷ ceʣeʢʮiʾ ʻ ʧʰeʥʠʮʷ oʟʠʤa ʚʠʜʫ ʤaʭa (T. 

macha), ʱo ʧoʰʠʨeʥa ʣʠeh ʚ ɿaʭiʜʥiʡ ɻʨʫʟiʾ [21]. ʇoʢaʟʥʠʢaʤʠ, oɦ ʧoʟʠʪʠʚʥo 

ʭaʨaʢʪeʨʠʟʫʶʪʴ ʮeʡ ʚʠʜ ʻ ʚʠcoʢa ʚʠʪʨʠʚaʣicʪʴ ʜo ʚoʣoʛʠ, ʚeʣʠʢa ʣʠcʪoʚa 

ʧʣacʪʠʥa, ʤiʮʥa coʣoʤʠʥa, cʪiʡʢicʪʴ ʜo caʞʢʠ i ʞoʚʪoʾ iʨʞi. Oʜʥaʢ ʧoʨʷʜ ʟ ʮʠʤ 

iʟ ʾʾ ʢoʣoca ʧoʛaʥo ʚʠʤoʣoʯʫʻʪʴcʷ ʟeʨʥo (ʣaʤʢʠʡ ʢoʣoc), ʚoʥa ʧiʟʥʴocʪʠʛʣa, ʤa̒  

ʥʠʟʴʢʫ ʟʠʤo- ʪa ʧocʫʭocʪiʡʢicʪʴ [15].  

ʇ ehʥʠʮʷ ɺaʚʠʣoʚa (T. vavilovii) ʚʧeʨ eh ʙʫʣa ʚʠʷʚʣeʥa ʚ ʧociʚaʭ ʧ ehʥʠʮi 

ʤôʷʢoʾ ʧoʙʣʠʟʫ oʟeʨa ɺaʥ (ʊʫʨeʯʯʠʥa) [6]. ʎe oʟʠʤʠʡ ʚʠʜ ʟ ʪʚeʨʜoʶ 

coʣoʤʠʥoʶ, ʛʨʫʙʠʤʠ ʢoʣocʢaʤʠ, oɦ ʤaʡʞe ʥe ʣaʤaʁ ʪcɹʷ. ʎiʥʥa, ʷʢ ʚʠʭiʜʥʠʡ 

ʤaʪeʨiaʣ ʫ ceʣeʢʮiʾ, ʤa̒  ʚʠcoʢʫ ʧocʫʭocʪiʡʢicʪɹ i ʚʠʪʨʠʚaʣicʪɹ ʜo ʧoʣʷʛaʥʥʷ. 

ʇʨoʪe ʧ ehʥʠʮʷ ɺaʚʠʣoʚa ʥe cʪiʡʢa ʜo ʫʨaʞeʥʥʷ iʨʞeʁ , ʪʚeʨʜoʶ caʞʢo ,ʁ 

ʙoʨoʰʥʠcʪoʶ ʨocoʁ  ʪa ʰʢiʜʥʠʢaʤʠ. 

ʋ ceʣeʢʮiʡʥiʡ ʧʨaʢʪʠʮi oʢʨeʤi ʚʠʜʠ ʧʰeʥʠʮi ʟ ʚʠʟʥaʯeʥʠʤʠ ʛeʥoʤaʤʠ 
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ʚʠʢoʨʠcʪoʚʫʶʪʴcʷ ʷʢ ʜoʥoʨʠ ʧeʚʥʠʭ oʟʥaʢ i ʚʣacʪʠʚocʪeʡ. ʊaʢ ʜʞeʨeʣoʤ 

cʪiʡʢocʪi ʧʨoʪʠ ʛʨʠʙʥʠʭ ʭʚoʨoʙ ʻ aʚʪeʥʪʠʯʥʠʡ ʜʣʷ ɿaʢaʚʢaʟʟʷ ʚʠʜ 

T. timopheevii . ɺiʥ ʛeʥeʪʠʯʥo ʥecʫʤicʥʠʡ ʟ ʤô̫ ʢo  ʁ ʧ ehʥʠʮeʁ . ʇʨoʪe 

ceʣeʢʮiʡʥʠʤ ʰʣʷʭoʤ ʚʜaʣoc̫  oʪʨʠʤaʪʠ ʥaɦ aʜʢʠ ʚiʜ cʭʨeɦ ʫʚaʥʥʷ ʧʰeʥʠʮi 

ʪʚeʨʜoʾ ʟ ʚʠʜoʤ ʊʠʤoʬe̒ ʚa [22]. ʊaʢʠʤ ʯʠʥoʤ ʙʫʣʠ ʚʠʚeʜeʥi coʨʪʠ ʧ ehʥʠʮi 

ʪʚeʨʜo ,ʾ a ʪaʢoʞ coʨʪ ʧʰeʥʠʮi ʤôʷʢoʾ oʟʠʤoʾ ʄa ah. ʂʨiʤ ʪoʛo, oʪʨʠʤaʥi ʣiʥiʾ 

ʧ ehʥʠʮi ʤôʷʢoʾ CI-12632 i CI-12633, ʱo ʚiʜʟʥaʯʠʣʠcʷ cʪiʡʢicʪʶ ʜo cʪeʙʣoʚoʾ 

iʨʞi ʪa ʙoʨoʰʥʠcʪoʾ ʨocʠ . 

ʋ ceʣeʢʮiʡʥiʡ ʧʨaʢʪʠʮi ʧʨʠ ʚʠʚeʜeʥʥi ʥoʚʠʭ coʨʪiʚ ʧʰeʥʠʮi ʯacʪo 

ʟacʪocoʚʫʶʪʴ ʚiʜʜaʣeʥi cʭʨeɦ ʫʚaʥʥʷ ʟ ʚʠʜaʤʠ eʛiʣoʧcʫ, ʧʠʨiʶ ʪa iʥ. [23]. 

Eʛiʣoʧcʠ ʪaʢoʞ ʫʪʚoʨʶʶʪʴ ʪʨʠ ʛʨʫʧʠ ʧʣoʾʜʥocʪi, ʱo cʭʨeɦ ʫʶʪʴcʷ iʟ 

ʧ ehʥʠʮeʁ . ʋ ʧʨʠʨoʜi ʯacʪo ʟʫcʪʨiʯaʁ ʪcɹʷ caʤoʚiʣʴʥo cʭʨeɦ eʥi ʤiʞ coʙoʶ 

ʚʠʜʠ eʛiʣoʧciʚ aʙo eʛiʣoʧcʫ ʟ ʧʰeʥʠʮeʁ  [23, 24]. ʅaʡʯacʪi eh cʧocʪeʨiʛa̒ ʪʴcʷ 

cʧoʥʪaʥʥe cʭʨeɦ ʫʚaʥʥʷ ʤiʞ ʧʰeʥʠʮeʁ  ʤôʷʢoʶ ʪa eʛiʣoʧcoʤ, ʱo ʤa̒  ʛeʥoʤ D. 

ɺiʥ ʻ ʥociʻʤ ʚʠcoʢoʾ ʟʠʤocʪiʡʢocʪi ʪa ʭʣiʙoʧeʢaʨcʴʢoʾ ʷʢocʪi ʧ ehʥʠʮi [24]. 

ʇʨeʜcʪaʚʥʠʢʠ ʨoʜʫ eʛiʣoʧc ʪaʢoʞ ʤaʁ ʪʴ ʚʠcoʢi ʧoʢaʟʥʠʢʠ ʷʢocʪi ʟeʨʥa, a 

ʟa ʚʤicʪoʤ ʫ ʥʴoʤʫ ʧʨoʪeʾ ʥʫ (25 %) ʧeʨeʚaʞaʁ ʪʴ ʧʰeʥʠʮʶ ʤôʷʢʫ ʙiʣʴeh, ʥiʞ 

ʫʜʚiʯi [25]. ɻiʙʨʠʜʠʟaʮiʻʶ ʜe̫ ʢʠʭ ʚʠʜiʚ eʛiʣoʧcʫ (Ae. biuncialis, Ae. triuncialis, 

Ae. triaristata) ʪa ʧ ehʥʠʮi ʤôʷʢoʾ I. ɼ. ʄʫcʪaʬa̒ ʚʫ ʚʜaʣoc̫  oʪʨʠʤaʪʠ ʥaɦ aʜʢʠ iʟ 

ʟʥaʯʥo ʧoʢʨaɦ eʥo  ʁ ʷʢicʪʶ ʟeʨʥa [26]. ʇoʢaʟʥʠʢʠ ʷʢocʪi oʪʨʠʤaʥʠʭ ʬoʨʤ 

cʢʣaʣʠ: ʤaca 1000 ʥaciʥʠʥ ï 62ï67 ʛ; ʢʣeʡʢoʚʠʥa ï 35ï53 %; ʧʨoʪeʾ ʥ ï ʜo 22 %; 

cʢʣoʚʠʜʥicʪʴ ï 100 %. 

ʅa ʧʨaʢʪʠʮi ʨeaʣʴʥʠʤʠ ʨeʟʫʣʴʪaʪaʤʠ ʫcʧiʭʫ ʚʠʢoʨʠcʪaʥʥʷ eʛiʣoʧciʚ ʷʢ 

ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ ʜʣʷ ceʣeʢʮiʾ ʻ cʪʚoʨeʥʥʷ coʨʪiʚ i ʾʭ ʰʠʨoʢe ʚʠʨoʙʥʠʯe 

ʚʧʨoʚaʜʞeʥʥʷ. ʅʠʥi ʪaʢʠʭ coʨʪiʚ ʫ cʚiʪi ʥaʣiʯʫʻʪʴcʷ ʱoʥaʡʤeʥ eh 10 [27]. ʊaʢ, 

ʟa ʫʯacʪʶ ʣiʥiʾ VPM ʫ ʌʨaʥʮiʾ cʪʚoʨeʥo coʨʪ Roazon, cʪiʡʢʠʡ ʜo 

ʮeʨʢocʧoʨeʣoɹʟʥoʾ ʢoʨeʥeʚoʾ ʛʥʠʣi, ʱo ʻ ʨeʢoʤeʥʜoʚaʥʠʤ ʜʞeʨeʣoʤ cʪiʡʢocʪi 

ʜo ʮiʻʾ ʭʚoʨoʙʠ ʚ ʃicocʪeʧʫ ʋʢʨaʾ ʥʠ [27, 28]. ɺ Aʟeʨʙaʡʜʞaʥi ceʣeʢʮioʥeʨaʤʠ 

ʚʠʚeʜeʥʠʡ coʨʪ ʧʰeʥʠʮi ɼʶʨʜaʥa ʟ ʫʤicʪoʤ ʧʨoʪeʾʥʫ ʚ ʟeʨʥi ʜo 17 % [29]. ʋci 
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ʮi ʚʠʜʠ ʻ cʧoʨiʜʥeʥʠʤʠ ʟ ʧʰeʥʠʮeʁ , i ʾʭ ʭʨoʤocoʤʠ ʟʜaʪʥi ʢoʥôʶʛʫʚaʪʠ ʤiʞ 

coʙoʶ. ɺeʣʠʯeʟʥe ʟʥaʯeʥʥʷ ʚ ceʣeʢʮiʾ ʧʰeʥʠʮi oʟʠʤoʾ ʥa ʧiʜʚʠʱeʥʥʷ ʷʢocʪi 

ʟeʨʥa ʚiʜʚoʜʠʪʴcʷ ʥʠʟʮi eɦ ʙiʣʴʰ ʚiʜʜaʣeʥʠʭ ʾʾ ʨoʜʠʯiʚ ï Secale, Agropyron, 

Haynaldia, Elymus, Hordeum ʪa iʥ ih [27, 30]. 

ɺʪʨaʪa oʟʥaʢʠ ʟʥaʯʥoʛo ʟʜeʨeʚô̫ ʥiʥʥʷ ʢoʣocʢoʚʠʭ ʣʫcoʯoʢ, ʱo ʫcʢʣaʜʥʁ  ̒

ʚʠʤoʣoʪ ʟeʨʥa, ʧoʚôʷʟaʥa ʟi cʪaʥoʚʣeʥʥʷʤ ʧoʣiʛeʥʥoʾ cʠcʪeʤʠ ʣeʛʢoʛo 

oʙʤoʣoʪʫ, a caʤe ʧoʷʚoʶ ʛeʥoʤa G. ʂʨiʤ ʪoʛo, ʛeʥoʤ G ʢoʜʫʻ ʚʠcoʢʫ cʪiʡʢicʪʴ 

ʜo ʛʨʠʙʥʠʭ ʭʚoʨoʙ [31].  

ʇocʫʭocʪiʡʢicʪʴ ʪaʢoʞ ʻ ʚaʞʣʠʚoʶ ʛocʧoʜaʨcʴʢo-ʮiʥʥo  ʁ oʟʥaʢoʶ, ɦo 

ʚiʜiʛʨa̒  oʜʥʫ ʟ ʧʨoʚiʜʥʠʭ ʨoʣeʡ ʫ ʬoʨʤʫʚaʥʥi ʭʣiʙoʧeʢaʨcʴʢoʾ ʷʢocʪi ʟeʨʥa, 

ʫʨoʞaʡʥocʪi ʪa ʧʨoʜʫʢʪʠʚʥocʪi ʧ ehʥʠʮi, ocoʙʣʠʚo ʟa ʧocʫʰʣʠʚʠʭ ʫʤoʚ 

ʚʠʨoʱʫʚaʥʥʷ. Caʤe ʪoʤʫ cʠʨiʡcʴʢʠʤʠ ʚʯeʥʠʤʠ ICARDA ʚʠʟʥaʯeʥo 

ʧocʫʭocʪiʡʢi ʚʠʜʠ eʛiʣoʧcʫ, ʜo ʷʢʠʭ ʥaʣeʞaʪʴ Ae. columnaris, Ae. triuncialis, Ae. 

tauschii, Ae. umbellulata, Ae. peregrina [32].  

ʋʢʨaʾ ʥcʴʢi ʚʯeʥi ʃ. ʊ. ɹaʙa̫ ʥʮ, O. I. ʈʠʙaʣʢa, ɼ. ɺ. Aʢceʣʴʨʫʜ [33] (CɻI-

ʅʎʅC, ʤ. Oʜeca) oʪʨʠʤaʣʠ ʥoʚi, ʥeʚiʜoʤi ʜoci, cʪiʡʢi ʣiʥiʾ ʟ ʥoʚʠʤʠ 

ʜoʤiʥaʥʪʥʠʤʠ ʛeʥaʤʠ. ɼʣʷ ʮʴoʛo ʚoʥʠ oʙʨaʣʠ ʚ ʷʢocʪi ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ 

ʤicʮeʚi ʧoʧʫʣʷʮiʾ Ae. ventricosa, Ae. cylindrica, Ae. erebuni ʷʢ ʜʞeʨeʣa cʪiʡʢocʪi 

ʜo ʙʫʨoʾ iʨʞi, a ʪaʢoʞ ʚʠʱeʥaʟʚaʥi ʬoʨʤʠ, Ae. variabilis i Ae. triaristata ʷʢ 

ʜʞeʨeʣa cʪiʡʢocʪi ʜo ʙoʨoʰʥʠcʪoʾ ʨocʠ. ɼʞeʨeʣaʤʠ cʪiʡʢocʪi ʜo ceʧʪoʨioʟʫ ʻ 

ʚʠʜʠ Ae. comosa ʪa Ae. uniaristata, ʱo ʧʨʠcʫʪʥi ʚ ʢoʣeʢʮiʾ ɻaʪeʨcʣeʙeʥcʴʢoʛo 

ʛeʥeʪʠʯʥoʛo ʙaʥʢʫ (ʌʈʅ) [34]. ʋ ʧʨʠʨoʜi ʜʞeʨeʣaʤʠ cʪiʡʢocʪi ʜo Septoria triciti 

ʻ 90 % ʟʨaʟʢiʚ, ʚʟʷʪʠʭ ʫ Ae. tauschii [35]. ʋ CɻI cʪʚoʨeʥo ʥʠʟʢʫ ʟʨaʟʢiʚ ʟi 

cʪiʡʢicʪʁ  ʜo ʮiʻʾ ʭʚoʨoʙʠ, ʫcʧaʜʢoʚaʥʫ ʚiʜ Ae. cylindrica [36]. Cʣiʜ ʚʢaʟaʪʠ ʥa 

ʪe, ʱo ʥaʟʚaʥi ʚʠeɦ ʚʠʜʠ ʧʰeʥʠʮi ʧoʨʷʜ ʟ Ae. ventricosa ʪa Ae. variabilis, ʤaʁ ʪʴ 

ʫ cʚoʻʤʫ ʛeʥoʬoʥʜi ʟʨaʟʢʠ, cʪiʡʢi ʜo ʬʫʟaʨioʟʫ ʢoʣoca i ʟeʨʥa [37]. 

Ceʣeʢʮioʥeʨaʤʠ hʠʨoʢo ʚʠʢoʨʠcʪoʚʫʶʪʴcʷ ʬoʨʤʠ ʧʰeʥʠʮi, ʱo ʤicʪʷʪʴ ʫ 

coʙi ʪʨaʥcʣoʢaʮiʾ ʚiʜ ʞʠʪa i ʻ cʪaʙiʣʴʥʠʤʠ ʥa ʢʣiʪʠʥʥoʤʫ ʨiʚʥi, ʟ ʥoʨʤaʣʴʥoʶ 

ʬeʨʪʠʣʴʥicʪʶ. ʇʰeʥʠʯʥo-ʞʠʪʥi aʤʬiʜʠʧʣoʾʜʠ iʥoʜi ʚʠʥʠʢaʁ ʪʴ ʫ ʧʨʠʨoʜʥʠʭ 
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ʫʤoʚaʭ cʧoʥʪaʥʥo, aʣe ʧeʨeʚaʞʥa ʙiʣʴʰicʪʴ cʪʚoʨeʥa ʚʯeʥʠʤʠ ʰʪʫʯʥo, ʟa 

ʜoʧoʤoʛoʶ oʙʨoʙʢʠ ʙaʪʴʢiʚcʴʢʠʭ ʬoʨʤ ʢoʣʭiʮʠʥoʤ [38]. ʊaʢ, ʧeʨʰʠʡ 

ʧ ehʥʠʯʥo-ʞʠʪʥiʡ ʛiʙʨʠʜ ʙʫʚ oʪʨʠʤaʥʠʡ aʥʛʣiʡcʴʢʠʤ ʚʯeʥʠʤ ɺiʣɹcoʥoʤ [38] ʫ 

1875 ʨ. ɺʠʚeʜeʥʠʡ ʟʨaʟoʢ ʙʫʚ cʪeʨʠʣʴʥʠʤ, a ʚʠʜiʣeʥʠʡ ʥiʤeʮʴʢʠʤ 

ceʣeʢʮioʥeʨoʤ B. Rimpay ʚ 1888 ʨ. ʧʨoʤiʞʥoʛo ʪʠʧʫ ʛiʙʨʠʜ ʙʫʚ ʢoʥcʪaʥʪʥo 

ʬeʨʪʠʣʴʥʠʤ [5]. ʅa cʭʨeɦ ʫʚaʥicʪ ɹʧ ehʥʠʮi ʤôʷʢoʾ ʟ ʞʠʪoʤ ʚʧʣʠʚaʁ ʪʴ ʪʨʠ 

ʨeʮecʠʚʥi ʛeʥʠ (kr1, kr2, kr3), ʱo ʣoʢaʣiʟʫʶʪʴcʷ ʚiʜʧoʚiʜʥo ʫ ʭʨoʤocoʤaʭ 5A, 

5B, 5D [39]. ʎi ʛeʥʠ ʫ cʚoʻʤʫ ʛeʥoʤi ʥaʡʙiʣʴʰ ʯacʪo ʤaʁ ʪʴ coʨʪʠ ʂʠʪaʁ , 

Cʠʙiʨʫ, ʗʧoʥiʾ. Ocʢiʣʴʢʠ ʫ ʤicʮeʚʠʭ ʻʚʨoʧeʡcʴʢʠʭ coʨʪiʚ ʧʰeʥʠʮi ʮi ʛeʥʠ 

ʚiʜcʫʪʥi, ʪo ʨʷʜ ʜocʣiʜʞeʥʴ cʧʨʷʤoʚaʥi ʥa ʚʚeʜeʥʥʷ ʾʭ ʚ ʻʚʨoʧeʡcʴʢʠʡ 

ʛeʥoeʢoʪʠʧ [39]. 

ʋ ceʣeʢʮiʾ aʤʬiʜʠʧʣoʾʜʠ ʚʠʢoʨʠcʪoʚʫʶʪʴc  ̫ʙiʣʴeh ʚ ʷʢocʪi ʚʠʭiʜʥʠʭ ʬoʨʤ 

ʷʢ oʜʠʥ iʟ ʰʣʷʭiʚ ʚʚeʜeʥʥʷ ʯʫʞoʨiʜʥoʾ ʤiʥʣʠʚocʪi, a ʧʨaʢʪʠʯʥoʛo ʚʠʢoʨʠcʪaʥʥʷ 

ʥaʙʫʚ ʣʠʰe oʜʠʥ ʚʠʜ ï ʪʨʠʪʠʢaʣe. ʗʢ ʧʨʠʢʣaʜ ʤoʞʥa ʥaʚecʪʠ ʪʨʠʪʠʢaʣe Aɼ 

206, ʱo ʙʫʣo ʟaʣʫʯeʥe ʜo ʚʠʚeʜeʥʥʷ ʢʨacʥoʜaʨcʴʢʠʭ coʨʪiʚ ʧʰeʥʠʮi oʟʠʤoʾ 

ʤôʷʢo  ʾ ʇoʣoʚʯaʥʢa, ʂʥʷʞʥa, ʇaʥaʮe̫ , Aʜʠʞaʥ-1, ʂʨacoʪa (ʫ ʮi coʨʪʠ ʟa 

ʜoʧoʤoʛoʶ ʪʨʠʪʠʢaʣʴʥoʛo ñʤicʪʢaò ʚʚeʜeʥo ʪʨaʥcʣoʢaʮiʾ ʪʠʧʫ 1B/1R) ʪa Aɼ 

ʟeʣeʥʠʡ ʷʢ ʚʠʭiʜʥʠʡ ʤaʪeʨiaʣ ʜʣʷ coʨʪʫ ʂʥʷʞʥa [27]. ɺʚeʜeʥʥʷ ʛeʥeʪʠʯʥoʛo 

ʧoʪeʥʮiaʣʫ ʞʠʪa ʜo ʛeʥoʤa ʧ ehʥʠʮi oʟʠʤoʾ ʤôʷʢo  ʾ cʧʨʠʷʻ ʧiʜʚʠʱeʥʥʶ 

ʚʠʪʨʠʚaʣocʪi ocʪaʥʥoɹʾ ʜo ʥecʧʨʠʷʪʣʠʚʠʭ ˇʨʫʥʪoʚo-ʢʣiʤaʪʠʯʥʠʭ ʫʤoʚ 

ʚʠʨoʱʫʚaʥʥʷ [40]. 

Oʜʥʠʤ iʟ ceʣeʢʮiʡʥo ʮiʥʥʠʭ ʨoʜʠʯiʚ ʧʰeʥʠʮi ʻ ʧʠʨiʡ, ʚʠʜiʚ ʷʢoʛo 

ʥaʣiʯʫʶʪʴ ʟa ʨiʟʥʠʤʠ ʜaʥʠʤʠ ʙʣʠʟʴʢo 150 [41]. ʇʠʨiʡ, ʷʢ ʚʠʭiʜʥa ʬoʨʤa ʚ 

ceʣeʢʮiʾ, ʻ ʜʞeʨeʣoʤ ʮiʣoʛo ʢoʤʧʣeʢcʫ ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ. ʎe i 

ʥeʚʠʤoʛʣʠʚicʪʴ ʜo ˇʨʫʥʪiʚ, ʚʠcoʢa ʟʠʤo- i ʧocʫʭocʪiʡʢicʪʴ, cʪiʡʢicʪʴ ʜo 

ʥaʡʧoʰʠʨeʥiʰʠʭ ʬiʪoʭʚoʨoʙ ʪa ʬiʪoʧaʪoʛeʥiʚ. ɼe̫ ʢi ʚʠʜʠ ʤoʞʫʪʴ ʧoʢʨaɦ ʠʪʠ 

ʛeʥoʤ ʧʰeʥʠʮi cʪiʡʢicʪʶ ʜo ʚʠʣʷʛaʥʥʷ, eʢoʣoʛiʯʥoʶ ʧʣacʪʠʯʥicʪʶ, 

coʣeʚʠʪʨʠʚaʣicʪʶ, ʚʠcoʢoʶ oʟeʨʥeʥicʪʶ ʢoʣoca (ʜo 9 ʟeʨeʥ ʥa ʢoʣocoʢ), 

ʙaʛaʪoʢʚiʪʢoʚicʪʶ (ʜo 11 ʢʚiʪoʢ ʥa ʢoʣocoʢ), cʪiʡʢicʪʶ ʜo ocʠʧaʥʥʷ ʧʨʠ 
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ʟaʧiʟʥiʣʠʭ ʞʥʠʚaʭ, ʚʤicʪoʤ ʫ ʟeʨʥi ʧoʥaʜ 26 % ʧʨoʪeʾ ʥʫ i 65 % ʢʣeʡʢoʚʠʥʠ [38, 

41].  

Cʭʨeɦ ʫʚaʥʥʷ ʧʠʨiʶ ʧoʚʟʫʯoʛo iʟ ʧʰeʥʠʮeʁ  ï ʪeʭʥoʣoʛiʯʥo ʜocʠʪʴ 

cʢʣaʜʥʠʡ ʧʨoʮec. ɺʧeʨ eh ʮe ʚʜaʣoc̫  ʟʨoʙʠʪʠ ʟ ʟaʣʫʯeʥʥʷʤ ʜo cʭʨeɦ ʫʚaʥʥʷ 

ʧoceʨeʜʥʠʢa ï aʤʬiʧʣoʾʜa A. glaucum / A. repens. ɿacʪocʫʚaʚʰʠ ʢʫʣʴʪʫʨʫ 

iʟoʣoɹʚaʥʠʭ ʟaʨoʜʢiʚ, ʚʜaʣoc̫  oʪʨʠʤaʪʠ ʛiʙʨʠʜʠ ʧʰeʥʠʮi ʟ ʪeʪʨaʧʣoʾʜʥʠʤʠ (2n 

= 28) ʚʠʜaʤʠ ʧʠʨiʶ ï A. ciliare, A. trachycaulum, A. distichum ʪa iʥ ih. ɺʜaʣoc̫  

ʪaʢoʞ cʪʚoʨʠʪʠ ʜoʧoʚʥeʥi ʪa ʟaʤi eɦʥi ʣiʥiʾ ʟ ʭʨoʤocoʤaʤʠ ʧʠʨiʶ ʪa, ʟaʚʜʷʢʠ 

ʤoʞʣʠʚocʪʷʤ ʪʨaʥcʣoʢaʮiʡ, ʚʚecʪʠ ʫ ʛeʥoʤ ʧʰeʥʠʮi ʛeʥʠ cʪiʡʢocʪi ʜo cʪeʙʣoʚoʾ 

i ʙʫʨoʾ iʨʞi ʚiʜ ʧʠʨiʶ ʧoʜoʚʞeʥoʛo [42, c. 15]. 

ʅaʨaʟi cʪʚoʨeʥo ʥʠʟʢʫ oʜʥoʨiʯʥʠʭ ʧʰeʥʠʯʥo-ʧʠʨiʡʥʠʭ ʛiʙʨʠʜiʚ iʟ 

ʛeʢcaʧʣoʾʜʥʠʤ ʥaʙoʨoʤ ʭʨoʤocoʤ, ʱo ʚoʣoʜiʶʪʴ ʙaʛaʪʴʤa ʛocʧoʜaʨcʴʢo-

ʮiʥʥʠʤʠ oʟʥaʢaʤʠ. ʊaʢ, ʟaʟʥaʯeʥi ʛiʙʨʠʜʠ ʧʨʠ çʧeʨecʪoʻʚi ʥa ʢoʨeʥiè cʪiʡʢi ʜo 

ocʠʧaʥʥʷ, ʚʠʣʷʛaʥʥʷ, ʫʨaʞeʥʥʷ ocʥoʚʥʠʤʠ ʟʙʫʜʥʠʢʘʤʠ ʭʚoʨoʙ. ɺoʥʠ ʧocʫʭo- i 

ʞaʨocʪiʡʢi, eʢoʣoʛiʯʥo ʧʣacʪʠʯʥi, ʤaʁ ʪʴ ʥaʣeʞʥi ʙoʨoʰʥoʤeʣʴʥi, 

ʭʣiʙoʧeʢaʨcʴʢi ʚʣacʪʠʚocʪi ʪa ʢiʣʴʢicʥi ʧoʢaʟʥʠʢʠ cʪʨʫʢʪʫʨʠ ʚʨoʞaʁ . ʇʨoʪe 

iʥoʜi ʪaʢi ʛiʙʨʠʜʠ ʪa coʨʪʠ ʤoʞʫʪʴ ʭaʨaʢʪeʨʠʟʫʚaʪʠcʷ ʚaʞʢʠʤ ʚʠʤoʣoʪoʤ ʟeʨʥa 

ʟ ʢoʣocʢiʚ, ocoʙʣʠʚo ʟa ʫʤoʚ ʥaʜʤiʨʥoʛo ʟʚoʣoʞeʥʥʷ (ʥaʧʨʠʢʣaʜ coʨʪ ʧʰeʥʠʮi 

ʷʨoʾ ʇʇɻ 56). 

ʐʣʷʭoʤ cʢʣaʜʥʠʭ cʭʨeɦ ʫʚaʥʴ ʧʨaʢʪʠʢʫʻʪʴcʷ cʪʚoʨeʥʥʷ oʢʪoʧʣoʾʜʥʠʭ 

ʛiʙʨʠʜiʚ i coʨʪiʚ (Oʪʨacʪaʶ aɦʷ 38), oɦ ʻ ʥeʧoʚʥʠʤʠ ʧ ehʥʠʯʥo-ʧʠʨiʡʥʠʤʠ 

aʤʬiʜʠʧʣoʾʜaʤʠ, ʷʢi ʧʨʠ ʧoʚʥoʤʫ ʥaʙoʨi ʭʨoʤocoʤ ʧʰeʥʠʮi ʤôʷʢoʾ ʤaʁ ʪʴ oʜʠʥ 

ʜoʜaʥʠʡ ʛeʥoʤ ʧʠʨiʶ, aʙo ʜo ʛeʥoʤiʚ Aɺ ʧʰeʥʠʮi ʜoʜaʥi ʜʚa ʛeʥoʤʠ ʧʠʨiʶ 

[43]. 

Iʜeʥʪʠʬiʢoʚaʥo ʥʠʟʢʫ ʜoʥoʨiʚ cʪiʡʢocʪi ʜo ʥaʡʧoʰʠʨeʥiʰʠʭ ʬiʪoʭʚoʨoʙ. 

ʊaʢ oʜʥʠʤ iʟ ʜoʥoʨiʚ ʚʠʪʨʠʚaʣocʪi ʜo ʣʠcʪʢoʚoʾ ʙʫʨoʾ iʨʞi ʙʫʚ ʚʠʙʨaʥʠʡ 

A. elongatum, ʜo ʪʚeʨʜoʾ caʞʢʠ i ʚiʨʫcʫ cʤʫʛacʪoʾ ʤoʟaʾ ʢʠ ï A. intermedium, ʜo 

ʞoʚʪoʾ iʨʞi ï Ae. comosa. ɻeʥʠ cʪiʡʢocʪi ʮʠʭ ʚʠʜiʚ ʙʫʣʠ iʥʪʨoʛʨecoʚaʥi ʜo 

ʛeʥoʤa ʧ ehʥʠʮi ʤôʷʢoʾ [27]. 
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ʅaʡʙiʣʴʰ ʮiʢaʚʠʤʠ ʚʠʜaʤʠ ʨoʜʫ Elymus, ʟ ʪoʯʢʠ ʟoʨʫ ceʣeʢʮiʡʥoʛo 

ʚʜocʢoʥaʣeʥʥʷ ʛeʥoʤʫ ʧʰeʥʠʮi, ʻ eʣiʤʫc ʧi aɦʥʠʡ (E. arenarius, 2n = 56), ʤôʷʢʠʡ 

(E. mollis, 2n = 28) i ʛiʛaʥʪcʴʢʠʡ (E. giganteus, 2n = 28) [44]. ʈocʣʠʥʠ eʣiʤʫciʚ 

ʤaʁ ʪʴ ʢʨʫʧʥʠʡ ʢoʣoc (ʫ ʛiʛaʥʪcʴʢoʛo ʜo 600 ʢoʣocʢiʚ ʫ ʢoʣoci, ʫ ʧi aɦʥoʛo i 

ʤôʷʢoʛo ï ʜo 68), ʭaʨaʢʪeʨʠʟʫʶʪʴcʷ cʪiʡʢicʪʶ ʜo ʙaʢʪeʨiaʣʴʥʠʭ ʪa ʛʨʠʙʥʠʭ 

ʭʚoʨoʙ, ʫʤicʪoʤ ʧʨoʪeʾ ʥʫ ʜo 23 %. Cʭʨeɦ ʫʚaʥʥʷ ʧʰeʥʠʮi ʟ eʣiʤʫcoʤ ʻ ʥaʡʙiʣʴʰ 

ʚiʜʜaʣeʥʠʤʠ, aʜʞe ʚoʥʠ ʻ ʧʨeʜcʪaʚʥʠʢaʤʠ ʨiʟʥʠʭ ʧiʜʪʨʠʙ ʨoʜʠʥʠ ʟʣaʢiʚ (eʣiʤʫc 

ʻ ʧʨeʜcʪaʚʥʠʢoʤ Hordinae). ʇʰeʥʠʯʥo-eʣiʤʫcʥi ʛiʙʨʠʜʠ ʥaʡʯacʪi eh ʙeʟʧʣiʜʥi, 

ʥaʪoʤicʪʴ ʚiʜʟʥaʯaʁ ʪcɹʷ ʚʠcoʢo  ʁ ʞʠʪʪʻʟʜaʪʥicʪʶ. ɺoʥʠ ʥaʜiʣeʥi ʛeʥoʤaʤʠ 

ʧ ehʥʠʮi A ʪa ɺ i oʜʥʠʤ iʟ ʛeʥoʤiʚ eʣiʤʫcʫ E1. ʇʰeʥʠʯʥo-eʣiʤʫcʥi ʛiʙʨʠʜʠ ʻ 

aʤʬiʧʣoʾʜaʤʠ ʪa ʤaʁ ʪʴ ʜocʠʪʴ ʚʠcoʢi ʧoʢaʟʥʠʢʠ cʪʨʫʢʪʫʨʠ ʚʨoʞaʁ , cʪiʡʢi ʜo 

ʙoʨoʰʥʠcʪoʾ ʨocʠ i ʣeʪʶʯoʾ caʞʢʠ, ʤaʁ ʪʴ ʚʠcoʢi ʢiʣʴʢicʥi ʪa ʷʢicʥi oʟʥaʢʠ, 

ocoʙʣʠʚo ʧoʢaʟʥʠʢ ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi [45]. 

ʋ ceʣeʢʮiʡʥiʡ ʧʨaʢʪʠʮi ʜo ʛiʙʨʠʜʠʟaʮiʾ ʧʰeʥʠʮi ʟaʣʫʯaʁ ʪʴ ʪaʢoʞ 

ʧʨeʜcʪaʚʥʠʢiʚ ʨoʜʫ Dasypyrum (Haynaldia) [46]. ʈiʜ ʍaʡʥaʣʴʜi  ̫ʤa̒  ʚ cʚoʻʤʫ 

cʢʣaʜi ʜʚa ʚʠʜʠ ï ʜʠʧʣoʾʜʥʠʡ oʜʥoʨiʯʥʠʡ H. villosa (2n = 14), ʷʢʠʡ ʥece ʚ coʙi 

oʟʥaʢʠ ʧocʫʭocʪiʡʢocʪi, cʪiʡʢocʪi ʜo ʨʷʜʫ ʛʨʠʙʥʠʭ ʭʚoʨoʙ, ʪa ʪeʪʨaʧʣoʾʜʥʠʡ 

ʙaʛaʪoʨiʯʥʠʡ ʚʠʜ H. hordeaceae (2n = 28), ʷʢʠʡ ʜo cʭʨeɦ ʫʚaʥʴ iʟ ʧʰeʥʠʮeʁ  ʥe 

ʟaʣʫʯaʁ ʪʴ. 

ʅa c oɹʛoʜʥi cʪʚoʨeʥo ʨʷʜ ʪʨʠʨoʜoʚʠʭ ʛiʙʨʠʜiʚ, ʜe ceʨeʜ ʙaʪʴʢiʚ 

ʧʨeʜcʪaʚʣeʥa ʪaʢoʞ ʧʰeʥʠʮʷ. ɺʢaʟaʥi ʛiʙʨʠʜʠ ʣʠʰe ʚ oʢʨeʤʠʭ ʚʠʧaʜʢaʭ ʙʫʣʠ 

ʬeʨʪʠʣʴʥʠʤʠ aʤʬiʜʠʧʣoʾʜaʤʠ, a ʚ ʙiʣʴohcʪi  ̒caʤocʪeʨʠʣʴʥʠʤʠ. ʄ. ɺ. ʎʠʮʠʥ 

[38] ʚʠʚiʚ ʪʨʠʨoʜoʚi ʛiʙʨʠʜʠ, ʱo ʨoʟʰʠʨʶʶʪʴ ʤoʞʣʠʚocʪi ceʣeʢʮiʡʥo-

ʛeʥeʪʠʯʥoʛo ʫʪʚoʨeʥʥʷ ʥoʚʠʭ ʬoʨʤ ʧʰeʥʠʮi Triticum / Agropiron / Elymus, 

Triticum / Secale / Agropʫron ʪa iʥ. 

ʅaʡʯacʪi eh ʜo ceʣeʢʮiʡʥʠʭ cʭʨeɦ ʫʚaʥ ɹ ʟaʣʫʯaʁ ʪʴ ʧ ehʥʠʮʶ ʤôʷʢʫ ʪa 

ʪʚeʨʜʫ, aʜʞe ʮi ʚʠʜʠ ʻ ʜʫʞe ʮiʥʥʠʤʠ ʫ ʛocʧoʜaʨcʴʢoʤʫ ʟʥaʯeʥʥi. 

ʇʨoʙʣeʤaʪʠʯʥoʶ ʙʫʣa ʧoʣiʧʣoʾʜʥicʪʴ ʛeʥoʤʫ ʧʰeʥʠʮi, aʜʞe ʚoʥa 

ʫcʢʣaʜʥʶʚaʣa ʢaʨʪʫʚaʥʥʷ ʭʨoʤocoʤ i ʛeʥeʪʠʯʥʠʡ aʥaʣiʟ. ʅʠʥi ʚʯeʥi ʚ ʟʤoʟi 
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ʟʤiʥʁ ʚaʪʠ ʭʨoʤocoʤʥi ʥaʙoʨʠ, ʰʣʷʭoʤ ʟaʤi eɦʥʥʷ oʜʥiʻʾ ʭʨoʤocoʤʠ aʙo ʥaʚiʪʴ 

ʧoʚʥoʛo ʥaʙoʨʫ iʥ ohʛo ʚʠʜʫ ʜo ʭʨoʤocoʤʥoʛo ʥaʙoʨʫ ʧʰeʥʠʮi. ɿacʪocʫʚaʥʥʷ 

ʥaʙʫʣʠ ʤoʥo- i ʥʫʣicoʤʠʢʠ, ʮʠʪoʣoʛiʯʥi ʤaʨʢeʨʠ ï ʪeʣoʮeʥʪʨʠʢʠ, ʪʨʠcoʤʠʢʠ i 

ʪeʪʨacoʤʠʢʠ. Ocʥoʚoʧoʣoʞʥʠʢoʤ ʫ ʟacʪocʫʚaʥʥi ʮʠʭ cʧocoʙiʚ ʙʫʚ 

aʤeʨʠʢaʥcʴʢʠʡ ʛeʥeʪʠʢ E. ʈ. Ciʨc [47]. ɺiʥ cʪʚoʨʠʚ ceʨiʾ ʤoʥocoʤʥʠʭ i 

ʥʫʣicoʤʥʠʭ ʣiʥiʡ ʢʠʪaʡcʴʢoʛo coʨʪʫ ʧʰeʥʠʮi ʤôʷʢoʾ ʷʨoʾ ʏaʡʥʟ Cʧʨiʥʛ, ʚ 

ʢoʞʥiʡ ʧaʨi ʭʨoʤocoʤ ʷʢoʾ ʙʫʣa ʚiʜcʫʪʥʷ oʜʥa ʭʨoʤocoʤa, aʙo ʧaʨa ʭʨoʤocoʤ ʫ 

ʨaʟi ʥʫʣicoʤʥoʾ ceʨiʾ. ʅoʚi ʤeʪoʜʠ ʟʥaʯʥo ʨoʟʰʠʨʠʣʠ ʧʨaʢʪʠʯʥi ʤoʞʣʠʚocʪi 

ʛeʥeʪʠʯʥoʛo aʥaʣiʟʫ, ʜaʣʠ ʟʤoʛʫ ʚʠʟʥaʯʠʪʠ ʛeʥʠ ʚ ʭʨoʤocoʤi, ʚʠʚʯʠʪʠ ʚʧʣʠʚ 

ʜoʟʠ ʛeʥa, ʡoʛo cʪʫʧiʥʴ ʧʨoʷʚʫ ʚ ʫʤoʚaʭ ʥoʚocʪʚoʨeʥoʛo ʛeʥoʪʠʧʫ, ʜocʣiʜʠʪʠ 

ʚiʜcʪaʥʴ ʤiʞ ʣoʢʫcoʤ ʪa ʮeʥʪʨoʤeʨoʶ, a ʪaʢoʞ ʤiʞ ʨiʟʥʠʤʠ ʣoʢʫcaʤʠ ʚ 

ʭʨoʤocoʤi. ʇiʜcʫʤʢoʤ ʮʠʭ ʜocʣiʜʞeʥʴ cʪaʣo oʪʨʠʤaʥʥʷ aʙcoʣʶʪʥo ʥoʚʠʭ, 

ceʣeʢʮiʡʥo ʮiʥʥʠʭ ʫ ʛocʧoʜaʨcʴʢoʤʫ ʚiʜʥo ehʥʥi, ʬoʨʤ ʧʰeʥʠʮi [48]. 

ʇ ehʥʠʮʷ ʤôʷʢa ʚeʜe ceʙe ʷʢ ʟʚʠʯaʡʥʠʡ ʜʠʧʣoʾʜ, a ʪoʤʫ ʚ ʤeʡoʟi ʤaʡʞe ʥe 

ʚiʜʙʫʚa̒ ʪʴcʷ ʢoʥôʶʛaʮiʷ ʤiʞ ʛoʤoʣoʛiʯʥʠʤʠ ʜiʣʷʥʢaʤʠ ʫ ʭʨoʤocoʤaʭ ʨiʟʥʠʭ 

ʛeʥoʤiʚ ʧʰeʥʠʮi. ʇeʨeh ʢoʜʞaʁ ʪʴ ʾʾ ʧʨoʭoʜʞeʥʥʶ cʫʧʨecoʨʠ ʪa aʢʪʠʚaʪoʨʠ, 

oɦ ʚʧʣʠʚaʁ ʪʴ ʥa ʢoʥôʶʛaʮiʶ, i, ʛoʣoʚʥʠʤ ʯʠʥoʤ, ʛeʥ Ph, ʱo ʨoʟʪah oʚaʥʠʡ ʥa 

ʜoʚʛoʤʫ ʧʣeʯi 5-ʾ ʭʨoʤocoʤʠ ʛeʥoʤʫ ɺ ï 5ɺL. ʋcʫʥeʥʥʷ ʭʨoʤocoʤʠ 5ɺ ʜoʟʚoʣʷʻ 

ʧʨoʚecʪʠ ʛoʤoʣoʛiʯʥʫ ʢoʥôʶʛaʮiʶ i ʪaʢʠʤ ʯʠʥoʤ oʪʨʠʤaʪʠ ʪʨaʥcʣoʢaʮiʾ ʟa 

ʫʯacʪʶ ʭʨoʤocoʤ iʟ iʥʰʠʭ ʛeʥoʤiʚ ʧʰeʥʠʮi [42, c. 17]. 

ʅe ʤeʥʰ ʚaʞʣʠʚʠʤ ʻ ʷʚʠʱe ʛiʙʨʠʜʥoʛo ʥeʢʨoʟʫ, cʧʨʠʯʠʥeʥe 

ʢoʤʧʣeʤeʥʪaʨʥicʪʶ ʧeʚʥʠʭ ʛeʥiʚ ʧʨʠ cʭʨeɦ ʫʚaʥʥi ʨiʟʥʠʭ coʨʪiʚ ʯʠ ʚʠʜiʚ 

ʧ ehʥʠʮi. ʅa̫ ʚʥicʪʴ ʾʭ ʧeʨeh ʢoʜʞa̒  ʛiʙʨʠʜʥʠʤ ʨocʣʠʥaʤ cʬoʨʤʫʚaʪʠ ʥaciʥʥʷ 

[49]. ʎi ʛeʥʠ ʟa aʢʪʠʚʥicʪʶ ʧʨoʷʚʫ ʧoʜiʣʷʶʪʴc  ̫ʥa cʣaʙʢi, ceʨeʜʥʴoʾ ʜiʾ aʙo 

cʠʣʴʥi. ʊaʢ, ʥaɦ aʜʢʠ ʟ ʛeʥoʪʠʧoʤ Ne1ïNe2 aʙo ʥe ʜaʁ ʪʴ ʥaciʥʥʷ ʚʟaʛaʣi, aʙo 

ʧʨʠ cʣaʙʢiʡ ʜiʾ aʣeʣeʡ, cʧʨʠʯʠʥʶʶʪʴ ʥʠʟʴʢʫ ʧʨoʜʫʢʪʠʚʥicʪ ɹʥaciʥʥʷ. ʑe oʜʥʠʤ 

ʚʠʜoʤ ʥaʧiʚʣeʪaʣʴʥʠʭ ʢoʤʧʣeʤeʥʪaʨʥʠʭ ʛeʥiʚ ʻ ʛeʥʠ ʛiʙʨʠʜʥoʛo ʭʣoʨoʟʫ Cl1 ʪa 

Cl2. ʇʨʠ ʮʴoʤʫ ʪʨeʙa ʧaʤôʷʪaʪʠ, ʱo ʢoʤʧʣeʤeʥʪaʨʥo ʫcʧaʜʢoʚʫʻʪʴcʷ, 

ʥaʧʨʠʢʣaʜ, ʛiʙʨʠʜʥa ʢaʨʣʠʢoʚicʪʴ, ʷʢa ʢoʥʪʨoʣʶʻʪʴcʷ ʪʨʴoʤa ʜoʤiʥaʥʪʥʠʤʠ 
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ʛeʥaʤʠ. ʋ ʧʨoʮeci ʛiʙʨʠʜʠʟaʮiʾ ceʣeʢʮioʥeʨʠ ʧʨaʛʥʫʪʴ ʥe ʜoʧʫcʪʠʪʠ oʙôʻʜʥaʥʥʷ 

ʛeʥiʚ, ʱo ʤaʁ ʪʴ ʨʫʡʥiʚʥʠʡ ʚʧʣʠʚ ʥa ʥaɦ aʜʢiʚ, ocoʙʣʠʚo ʥa F1 [50]. ɼʣʷ 

ʢoʨeʢʪʥoʛo ʧiʜʙoʨʫ ʙaʪʴʢiʚcʴʢʠʭ ʬoʨʤ ʜʣʷ ʧoʜaʣʴohʛo cʭʨeɦ ʫʚaʥʥʷ, cʪʚoʨeʥi 

ʢaʪaʣoʛʠ coʨʪiʚ ʟ iʜeʥʪʠʬiʢoʚaʥʠʤʠ ʛeʥaʤʠ, ʪaʢi ʷʢ: ñɻeʥ  rʛʠʙʨʠʜʥoʛo ʥeʢʨoʟaò 

[51], ʪa ñGene Symbols for Wheatò [52], ʷʢʠʡ ʥaʟʠʚaʁ ʪʴ ʢaʪaʣoʛoʤ ʄeʢIʥʪo ah. 

ɿa ʪʠʧoʤ ʨoʟʚʠʪʢʫ ʧʰeʥʠʮʷ ʻ ʷʨoʶ aʙo oʟʠʤoʶ. ʎʷ oʟʥaʢa ʢoʥʪʨoʣʶʻʪʴcʷ 

ʯoʪʠʨʤa ʣoʢʫcaʤʠ Vrn1ïVrn4, i ʷʢoɦ ʚoʥʠ ʧʨeʜcʪaʚʣeʥi ʨeʮecʠʚʥʠʤʠ 

ʛoʤoʟʠʛoʪaʤʠ, ʨocʣʠʥa ʤaʪʠʤe oʟʠʤʠʡ ʪʠʧ ʨoʟʚʠʪʢʫ, a ʷʢoɦ ʭoʯ oʜʠʥ iʟ aʣeʣeʡ 

ʙʫʜe ʜoʤiʥaʥʪʥʠʤ ï ʷʨʠʡ ʪʠʧ [53]. ɺʠʟʥaʯeʥo ʟaʢoʥoʤiʨʥicʪʴ ï ʯʠʤ ʙiʣʴeh 

ʨeʮecʠʚʥʠʭ aʣeʣeʡ ʫ ʛeʥoʤi coʨʪʫ, ʪʠʤ ʚiʥ ʙiʣʴʰ ʧiʟʥʴocʪʠʛʣʠʡ, oʪʞe ʜiʷ ʛeʥiʚ ʻ 

aʜʠʪʠʚʥoʶ ʚiʜʥocʥo ʪʨʠʚaʣocʪi ʚeʛeʪaʮiʾ [54].  

Ceʣeʢʮiʡʥe ʚʠʚʯeʥʥʷ ʪa ʫʧʨaʚʣiʥʥʷ ʛeʥaʤʠ ʢoʨoʪʢocʪeʙʣoʚocʪi ʪa 

ʢaʨʣʠʢoʚocʪi ʨoʙʠʪʴ ʤoʞʣʠʚʠʤ cʪʚoʨeʥʥʷ coʨʪiʚ ʥoʚoʾ ʛeʥeʨaʮiʾ, 

ʬoʪocʠʥʪeʪʠʯʥʠʡ ʧoʪeʥʮiaʣ ʨocʣʠʥ ʷʢʠʭ ʬʫʥʢʮioʥʫʻ ʟaʜʣʷ ʥaʢoʧʠʯeʥʥʷ 

ʧoʞʠʚʥʠʭ ʨeʯoʚʠʥ ʧeʨeʚaʞʥo ʚ ʢoʣoci, a ʥe ʚ cʪeʙʣi [55]. ʎe ʜoʟʚoʣʷʻ 

cʬoʨʤʫʚaʪʠ ʟʥaʯʥo ʚʠʱʠʡ ʟʙʠʨaʣʴʥʠʡ iʥʜeʢc, a oʪʞe ʧiʜʚʠʱʠʪʠ 

ʧʨoʜʫʢʪʠʚʥicʪʴ ʪa ʫʨoʞaʡʥicʪʴ. ɺʠʟʥaʯeʥo [56], ʱo ʚʠcoʪa ʨocʣʠʥʠ 

ʨeʛʫʣʶʻʪʴcʷ ʪʨʴoʤa ʛʨʫʧaʤʠ ʛeʥiʚ, aʣe ʥaʡʙiʣʴeh ʟʥaʯeʥʥʷ ʤaʁ ʪʴ ʤʫʪaʥʪʥi 

ʛeʥʠ Rht, ʱo ʚʧeʨ eh ʙʫʣʠ ʚʠʷʚʣeʥi ʚ ʧoʪoʤcʪʚi ʢoʨoʪʢocʪeʙʣoʚoʾ ʣiʥiʾ, 

oʪʨʠʤaʥoʾ ʚ ʨeʟʫʣʴʪaʪi cʭʨeɦ ʫʚaʥʥʷ Norin10 (ʗʧoʥiʷ) / Brevor (CʐA) ï Rht1 ʪa 

Rht2. ɺʠeɦʥaʟʚaʥa ʣiʥiʷ ʬoʨʤʫʚaʣa ʚʨoʞaʡʥicʪʴ ʧoʥaʜ 10 ʪ/ʛa. ʎe icʪoʨʠʯʥe 

cʭʨeɦ ʫʚaʥʥʷ ʟʛoʜoʤ ʜicʪaʣo ʥaʟʚʫ ñʟeʣeʥa ʨeʚoʣʶʮiʷò. ɺʠʱeʥaʟʚaʥa ʣiʥiʷ 

ʚiʜʢʨʠʣa ʥoʚi ʤoʞʣʠʚocʪi ʚ ʙoʨoʪʴʙi ʟ ʛoʣoʜoʤ ʫ ʢʨaʾ ʥaʭ, ʱo ʨoʟʚʠʚaʁ ʪcɹʷ, a ʾʾ 

aʚʪoʨ ï aʤeʨʠʢaʥcʴʢʠʡ ʚʯeʥʠʡ ʅoʨʤaʥ ɹoʨʣʦʫʛ, cʪaʚ ʻʜʠʥʠʤ ceʣeʢʮioʥeʨoʤ, 

ʥaʛoʨoʜʞeʥʠʤ ʅoʙeʣiʚcʴʢoʶ ʧʨeʤiʻʶ. ɿaʨaʟ ʥaʫʢoʚʮʷʤ ʚiʜoʤo ʧʨo 21 ʛeʥ Rht 

[57, 58], a ʥaʡʙiʣʴohʛo ʧoʰʠʨeʥʥʷ ʥaʙʫʣʠ coʨʪʠ ʟ ʛeʥaʤʠ Rht1, Rht2, Rht8. ɿa 

ʢiʣʴʢicʪ  ʁʛeʥiʚ ʢaʨʣʠʢoʚocʪi ʨoʟʨiʟʥʷʶʪʴ oʜʥo-, ʜʚo-, ʪa ʪʨʠʛeʥʥi ʢaʨʣʠʢʠ i, 

ʯʠʤ ʙiʣʴeh ʮʠʭ ʛeʥiʚ, ʪʠʤ ʢoʨoʪ eh cʪeʙʣo ʤa̒  ʛiʙʨʠʜ. 

ɿʘʭʠʩʪ ʧociʚiʚ ʧʰeʥʠʮi ʚʽʜ ʫʨʘʞʝʥʥʷ ʥʠʟʢoʶ ʙaʢʪeʨiaʣʴʥʠʭ, ʛʨʠʙʥʠʭ i 
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ʚiʨʫcʥʠʭ ʭʚoʨoʙ ʟaʡʤa̒  ʯiʣʴʥe ʤicʮe ʚ ʜocʣiʜʞeʥʥʷʭ ʥaʫʢoʚʮiʚ cʚiʪʫ. 

Ceʣeʢʮiʡʥi ʪa ʛeʥeʪʠʯʥi ʤeʪoʜʠ ʚ ʮoɹʤʫ ʻ ʥaʡeʢoʣoʛiʯʥiʰʠʤʠ ʪa 

ʥaʡeʬeʢʪʠʚʥiʰʠʥʠʤʠ, aʜʞe ʟaʙeʟʧeʯʫʶʪʴ ʚʠcʭiʜʥʫ ʨacocʧeʮʠʬiʯʥʫ cʪiʡʢicʪʴ ʜo 

ʭʚoʨoʙ ʤoʥoʛeʥʥoʛo ʭaʨaʢʪeʨʫ. ɼʣʷ ʋʢʨaʾ ʥʠ ʥaʡʙiʣʴʰ ʧoʰʠʨeʥʠʤʠ ʪa 

ʥeʙeʟʧeʯʥʠʤʠ ʬiʪoʭʚoʨoʙaʤʠ ʻ ʙʫʨa iʨʞa, ʙoʨoʰʥʠcʪa ʨʦʩʘ, ʩʝʧʪʦʨʽʦʟ, ʪʚeʨʜa 

ʩʘʞʢʘ [59]. ʅaʫʮi ʚiʜoʤo ʧʦʥʘʜ 40 ʛeʥiʚ cʪiʡʢocʪi ʜo ʙoʨoʰʥʠcʪoʾ ʨocʠ (Pm), 60 

ï ʜo ʙʫʨoʾ iʨʞi (Lr), 10 ï ʜo ʪʚeʨʜoʾ caʞʢʠ ʧʰeʥʠʮi (Bt). ʇʨoʮec ʨacoʫʪʚoʨeʥʥʷ 

ʪa oʥoʚʣeʥʥʷ ʟʙʫʜʥʠʢiʚ ʭʚoʨoʙ ʙeʟʧeʨeʨʚʥʠʡ, a ʪoʤʫ cʪiʡʢicʪʴ ʻ ʪʠʤʯacoʚoʶ, 

ʭoʯa oʜʠʥ ʛeʥ ʤoʞe ʟaʙeʟʧeʯʫʚaʪʠ cʪiʡʢicʪʴ ʷʢ ʜo oʜʥiʻʾ, ʪaʢ i ʜo ʨiʟʥʠʭ ʨac 

ʟʙʫʜʥʠʢa. Cʪiʡʢicʪʴ ʜo ʢoʨeʥeʚʠʭ ʛʥʠʣeʡ, ceʧʪoʨioʟʫ ʣʠcʪʷ ʪa ʢoʣoca, ʬʫʟaʨioʟʫ 

ʢoʣoca, cʥiʞʥoʾ ʧʣicʥʷʚʠ (ʜʣʷ ʧ ehʥʠʮi oʟʠʤoʾ) ʚʠʨaʞa̒ ʪʴcʷ ʜocʠʪʴ cʣaʙʢo aʙo 

ʥa ceʨeʜʥʴoʤʫ ʨiʚʥi i ʤa̒  ʧoʣiʛeʥʥʠʡ ʭaʨaʢʪeʨ (ʟʫʤoʚʣʶʻ ʛoʨʠʟoʥʪaʣʴʥʫ 

cʪiʡʢicʪʴ), ʪaʢ ʷʢ ʮi ʭʚoʨoʙʠ ʟʫʤoʚʣʶʶʪʴcʷ ʬaʢʫʣʴʪaʪʠʚʥʠʤʠ ʧaʨaʟʠʪaʤʠ. 

ɺiʜʢʨʠʚʰʠ ʢaʪaʣoʛ ʄeʢIʥʪo ah [52], ʤoʞʥa ʟʥaʡʪʠ ʛeʥʠ cʪiʡʢocʪi ʜo ceʧʪoʨioʟʫ 

ʣʠcʪʷ (Stb, ʾʭ ʥaʣiʯʫʻʪʴc  ̫ 15), ceʧʪoʨioʟʫ ʢoʣoca (Snb, ï 4), ʬʫʟaʨioʟʫ ʢoʣoca 

(ʪʠʧʠ Fhs ï 2 ʪa Fhb ï 4), ʮeʨʢocʧoʨeʣoɹʟʥoʾ ʢoʨeʥeʚoʾ ʛʥʠʣi (Pch ï 4). 

ɹiʣʴʰicʪʴ cʢʣaʜʥʠʭ ʪa ʮiʥʥʠʭ ʷʢicʥʠʭ i ʢiʣʴʢicʥʠʭ ʧoʢaʟʥʠʢiʚ, oʟʥaʢ 

cʪiʡʢocʪi ʧʨoʪʠ ʧeʚʥʠʭ ʥecʧʨʠʷʪʣʠʚʠʭ aʛʨoʤeʪeoʨoʣoʛiʯʥʠʭ ʬaʢʪoʨiʚ, ʤaʁ ʪʴ 

ʧoʣiʛeʥʥʠʡ ʪʠʧ ʫcʧaʜʢʫʚaʥʥʷ [60, 61]. ɿʫcʪʨiʯaʁ ʪcɹʷ ʪaʢoʞ ʧooʜʠʥoʢi ʚʠʧaʜʢʠ 

oʣiʛoʛeʥʥoʛo ʫcʧaʜʢʫʚaʥʥʷ (coʨʪ Atlas 66 (CʐA) ʤa̒  ʪʨʠ ʛeʥʠ ʚʠcoʢoʛo ʚʤicʪʫ 

ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi), ʤoʥoʛeʥʥoʛo i ʜʠʛeʥʥoʛo ʫcʧaʜʢʫʚaʥʥʷ ʤacʠ 1000 ʥaciʥʠʥ. 

ɺcʪaʥoʚʣeʥo, ʱo ʥaʡʤeʥʰʠʡ ʧoʢaʟʥʠʢ ʫcʧaʜʢʫʚaʥʥʷ ceʨeʜ eʣeʤeʥʪiʚ cʪʨʫʢʪʫʨʠ 

ʚʨoʞaʁ  ʤa̒  ʧʨoʜʫʢʪʠʚʥa ʢʫʱʠcʪicʪʴ, ʪʨoʭʠ ʚʠʱʠʡ ï ʢiʣʴʢicʪ ɹʟeʨeʥ ʫ ʢoʣoci, a 

ʥaʡʚʠʱʠʡ (ʙiʣʷ 50 %) ï ʤaca 1000 ʥaciʥʠʥ [62, 63]. ɺʠʷʚʣeʥo, ʱo 

ʭʣiʙoʧeʢaʨcʴʢi ʷʢocʪi ʟeʨʥa ʧ ehʥʠʮi (ʚ ʯacʪʠʥi ʛʣiaʜʠʥoʚoʾ ʬʨaʢʮiʾ ʟaʧacʥʠʭ 

ʙiʣʢiʚ ʟeʨʥiʚʢʠ) ʢoʜʫʶʪʴcʷ ʧeʚʥʠʤʠ ʙʣoʢaʤʠ ʛeʥiʚ [64]. ʋ ʧocʪiʡʥoʤʫ ʧoʣi ʟoʨʫ 

ʛeʥeʪʠʢiʚ ʧocʪaʁ ʪʴ ʧʨoʙʣeʤʠ ʥeʛaʪʠʚʥʠʭ ʛeʥeʪʠʯʥʠʭ ʢoʨeʣʷʮiʡ, ʱo 

ʟʫʤoʚʣʶʶʪʴ cʢʣaʜʥo iɦ oʙôʻʜʥaʥʥʷ ʚ oʜʥoʤʫ coʨʪi ʢiʣʴʢoʭ ʮiʥʥʠʭ 

ʚʣacʪʠʚocʪeʡ, ʥaʧʨʠʢʣaʜ ʫʨoʞaʡʥocʪi ʪa ʚʠcoʢoʛo ʚʤicʪʫ ʧʨoʪeʾ ʥʫ, ʭoʨo ohʾ 
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ʟʠʤocʪiʡʢocʪi ʪa cʢoʨocʪʠʛʣocʪi ʪo oɦ. 

Iʟ oʧʠcaʥoʶ ʚʠʱe ʷʜeʨʥoʶ ʛeʥeʪʠʯʥoʶ cʠcʪeʤoʶ ʫ ʧocʪiʡʥiʡ ʚʟa̒ ʤoʜiʾ 

ʧeʨeʙʫʚa̒  ʮʠʪoʧʣaʟʤaʪʠʯʥa ʛeʥeʪʠʯʥa ʙʫʜoʚa. Ocʪaʥʥiʤ ʯacoʤ ʧiʜ ʧʠʪaʥʥʷ 

cʪaʚʣʷʪʴcʷ ʜoʢʪʨʠʥʠ, ʱo ʚʠʢʣʶʯaʁ ʪʴ ʤoʞʣʠʚicʪʴ ʫcʧaʜʢʫʚaʥʥʷ 

ʮʠʪoʧʣaʟʤaʪʠʯʥʠʭ ʛeʥiʚ ʟa ʯoʣoʚiʯoʶ ʣiʥiʻ,ʁ ʪoʜi ʷʢ ʟa ʤaʪeʨʠʥcʴʢo  ʁʣiʥiʻ  ʁ

ʚoʥʠ ʧeʨeʜaʁ ʪcɹʷ ʚciʤ ʥaɦ aʜʢaʤ [65]. ɹʫʣo ʚcʪaʥoʚʣeʥo ʬaʢʪ, ʱo ʚ 

ʤiʪoʭoʥʜʨiaʣʴʥiʡ ɼʅʂ ʮʠʪoʧʣaʟʤaʪʠʯʥʠʭ ʣiʥiʡ, ʧoʨʷʜ ʟ ʞiʥoʯʠʤʠ 

ʧocʣiʜoʚʥocʪʷʤʠ, ʨoʟʪah oʚaʥi ʭaʨaʢʪeʨʥi ʜʣʷ ʮʠʪoʧʣaʟʤ ʷʜeʨʥi ʧoʣiʧeʧʪʠʜʥi 

ʣaʥʢʠ, ʷʢi ʚiʜcʫʪʥi ʚ ʮʠʪoʧʣaʟʤaʭ eʫʧʣaʟʤaʪʠʯʥʠʭ ʬoʨʤ ʤaʪeʨi. ʊoʙʪo ʟʨoʙʣeʥo 

ʚʠcʥoʚoʢ, ʱo ʟʚoʨoʪʥi ʚʠʭiʜʥi ʬoʨʤʠ ï ʯoʣoʚiʯi. ʗʚʠʱe ʛeʪeʨoʧʣaʟʤiʾ 

(ʥa̫ ʚʥicʪʴ ʫ ʮʠʪoʧʣaʟʤi ʧeʚʥoʾ ʢʣiʪʠʥʠ ʛeʥeʪʠʯʥoʛo ʤaʪeʨiaʣʫ, ʫcʧaʜʢoʚaʥoʛo 

ʚiʜ ʯoʣoʚiʯoʛo i ʞiʥoʯoʛo ʚʠʭiʜʥʠʭ ʢoʤʧoʥeʥʪiʚ) ʜaʣo ʤoʞʣʠʚicʪʴ ʧiʜʪʚeʨʜʠʪʠ 

ʧʨʠʧʫʱeʥʥʷ, ʱo ʛiʙʨʠʜʠ ʪaʢʠ ʫcʧaʜʢoʚʫʶʪʴ ʧeʚʥʫ ʯacʪʠʥʫ ʮʠʪoʧʣaʟʤaʪʠʯʥoʛo 

ʛeʥoʤʫ ʯoʣoʚiʯoʾ ʚʠʭiʜʥoʾ ʬoʨʤʠ. 

ʋ ʜocʣiʜʞeʥʥi ʮʠʪoʧʣaʟʤaʪʠʯʥʠʭ ʣiʥiʡ ʟʘ ʪecʪeʨ ʚʠʢoʨʠcʪoʚʫʻʪʴcʷ 

ʷʜeʨʥʠʡ ʤaʪeʨiaʣ ʛeʥoʤʫ coʨʪiʚ ʧʰeʥʠʮi, ʱo ʰʣʷʭʦʤ ʙʝʢʨʦʩʥʠʭ ʥacʠʯʫʶʯʠʭ 

cʭʨeɦ ʫʚaʥʴ ʚʚoʜʠʪʴcʷ ʚ ʮʠʪoʧʣaʟʤʫ ʨiʟʥʠʭ ʚʠʜiʚ ʧʰeʥʠʮi ʪa eʛiʣoʧcʫ [66]. ʎi 

eʢcʧeʨʠʤeʥʪʠ ʜaʁ ʪʴ ʟʤoʛʫ ʢʨaɦ e ʚʠʚʯʠʪʠ ʛeʥoʤ i ʮʠʪoʧʣaʟʤʫ, a ʪaʢoʞ 

ʧoʣiʤoʨʬiʟʤ ʮʠʪoʧʣaʟʤ cʧoʨiʜʥeʥʠʭ ʚʠʜiʚ oʢʨeʤo. ɺʠʚʯeʥʥʷ ʬeʥoʪʠʧʫ 

oʪʨʠʤaʥʠʭ ʮʠʪoʧʣaʟʤaʪʠʯʥʠʭ ʣiʥiʡ ʜa̒  ʟʤoʛʫ oʮiʥʠʪʠ ʧʣaʟʤoʪʠʧ, ʪoʯʥi eh 

cʧeʮʠʬiʢʫ ʷʜeʨʥo-ʧʣaʟʤoʥoʚʠʭ ʚʟa̒ ʤoʚiʜʥocʠʥ. ɿʨoʙʣeʥo ʧʨʠʧʫʱeʥʥʷ, ʱo 

ʤeʭaʥiʟʤʠ ʮʠʭ ʚʟa̒ ʤoʚiʜʥocʠʥ ʧoʣʷʛaʁ ʪʴ ʫ ʥa̫ ʚʥocʪi aʙo ʚiʜcʫʪʥocʪi 

ʢoʤʧʣeʤeʥʪaʨʥocʪi ʫ ɼʅʂ-ʥecʫʯʠʭ oʨʛaʥeʣ ʮʠʪoʧʣaʟʤʠ i ʷʜeʨʥoʛo ʛeʥoʤʫ 

ʧ ehʥʠʮi. ɺcʪaʥoʚʣeʥo icʪoʪʥʠʡ ʚʧʣʠʚ ʮʠʪoʧʣaʟʤ cʧoʨiʜʥeʥʠʭ iʟ ʧʰeʥʠʮeʁ  

ʤôʷʢoʶ ʚʠʜiʚ ʥa ʫcʧaʜʢʫʚaʥʥʷ ʥaʡʚaʞʣʠʚiʰʠʭ i ʮiʥʥʠʭ ceʣeʢʮiʡʥʠʭ oʟʥaʢ, 

oʜʥaʢ ʟa cʠʣoʶ ʜiʾ ʪa cʪʫʧeʥeʤ ʧʨoʷʚʫ ʮʠʪoʧʣaʟʤaʪʠʯʥi ʛeʥʠ ʟʥaʯʥo 

ʧocʪʫʧaʁ ʪcɹʷ ʷʜeʨʥʠʤ [67, c. 341ï345]. Cʣiʜ ʪaʢoʞ ʟaʟʥaʯʠʪʠ, ʱo ʮʠʪoʧʣaʟʤa 

ʟaʙeʟʧeʯʫʻ ʜocʠʪʴ ʚʠcoʢʠʡ ʨiʚeʥʴ ʤoʜʠʬiʢaʮiʡʥoʾ ʤiʥʣʠʚocʪi, ʱo ʤoʞe cʫʪʪʻʚo 

ʫcʢʣaʜʥʠʪʠ ʨeʟʫʣʴʪaʪʠʚʥicʪʴ ʜoʙoʨiʚ i ceʣeʢʮiʡʥʠʡ ʧʨoʮec ʫ ʮiʣoʤʫ.  
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1.2. Ceʣeʢʮiʡʥo-ʛeʥeʪʠʯʥa ʮiʥʥicʪʴ ʧʰeʥʠʮi oʟʠʤoʾ ʟaʣeʞʥo ʚiʜ 

ʧoʭoʜʞeʥʥʷ 

Cʚiʪoʚa ʥaʫʢa ʜaʚʥo ʚʠoʢʨeʤʠʣa ʧoʥʷʪʪʷ çʤicʮeʚʠʭè coʨʪiʚ i ʬoʨʤ ʨocʣʠʥ, 

ʷʢi ʙʫʣʠ ʚʠʚeʜeʥi ʥaʨoʜʥoʶ ceʣeʢʮiʻ.ʁ ʎi coʨʪʠ ʭaʨaʢʪeʨʠʟʫʶʪʴcʷ ʚʠcoʢʠʤʠ 

ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa, ʭoʨo ohʶ cʪiʡʢicʪʶ ʯʠ ʪoʣeʨaʥʪʥicʪʶ ʜo ʥʠʟʢʠ 

ʥaʡʧoʰʠʨeʥiʰʠʭ ʬiʪoʧaʪoʛeʥiʚ, ʤaʁ ʪʴ ʟʥaʯʥʫ ʧʨʠcʪocoʚaʥicʪʴ ʜo ʫʤoʚ 

ʚʠʨoʱʫʚaʥʥʷ. ʅa ʮi ʞ ʧoʢaʟʥʠʢʠ oʨiʻʥʪʫʻʪʴcʷ ʥaʫʢoʚa ceʣeʢʮiʷ ʫ ʚʠʚeʜeʥʥi 

ʥoʚʠʭ coʨʪiʚ i ʛiʙʨʠʜiʚ ʜʣʷ ʨaʡoʥʫʚaʥʥʷ ʾʭ ʫ ʨiʟʥʠʭ ʨeʛioʥaʭ cʚiʪʫ [68]. ɿʚiʜcʠ 

cʪa̒  ʟʨoʟʫʤiʣoʶ ʮiʥʥicʪʴ aʚʪeʥʪʠʯʥʠʭ coʨʪiʚ ʷʢ ʜʞeʨeʣ cʧaʜʢoʚʠʭ oʟʥaʢ ʜʣʷ 

cʪʚoʨeʥʥʷ ʥoʚʠʭ ʧoʢoʣiʥʴ coʨʪiʚ. Caʤe ʪoʤʫ ʤa̒ ʤo ʥaʛaʣʴʥʫ ʥeoʙʭiʜʥicʪʴ 

ʟʙeʨeʛʪʠ ʾʭ ʛeʥeʪʠʯʥe ʨiʟʥoʤaʥiʪʪʷ ʜʣʷ ʪeʧeʨiʰʥoɹʾ i ʤaʡʙʫʪʥʴoʾ ceʣeʢʮiʡʥoʾ 

ʨoʙoʪʠ [69]. Iʟ ʮiʻʶ ʤeʪoʶ cʪʚoʨeʥo ʛeʥʙaʥʢʠ ʛeʥeʪʠʯʥoʾ ʧʣaʟʤʠ ʧʰeʥʠʮi i ʾʾ 

cʧoʨiʜʥeʥʠʭ ʚʠʜiʚ, a ʥaʡʙaʛaʪʰʠʤ iʟ ʥʠʭ ʚʠʟʥaʥo ɺceʨociʡcʴʢʠʡ iʥcʪʠʪʫʪ 

ʨocʣʠʥʥʠʮʪʚa (ɺIʈ) iʤeʥi ʄ. I. ɺaʚʠʣoʚa (Caʥʢʪ-ʇeʪeʨʙʫʨʛ), ʥaʧoʚʥeʥʥʷ ʷʢoʛo 

ʬoʨʤaʤʠ i coʨʪaʤʠ ʟ ʫciʭ ʨecʧʫʙʣiʢ ʧoʯaʣoc̫  ʟa ʯaciʚ CʈCʈ. ʅʠʥi ʡoʛo cʚiʪoʚa 

ʢoʣeʢʮiʷ ʧ ehʥʠʮi ʥaʨaʭoʚʫʻ ʧoʥaʜ 40 ʪʠc. ʟʨaʟʢiʚ [70]. ʊaʢi ʛeʥeʪʠʯʥi ʙaʥʢʠ 

cʪʚoʨʶʶʪʴcʷ ʚ ʢoʞʥiʡ ʢʨaʾ ʥi, ʜe ʧʨaʢʪʠʢʫʻʪʴcʷ ceʣeʢʮiʡʥa ʨoʙoʪa. 

ɺ ʋʢʨaʾ ʥi ʅaʮioʥaʣʴʥʠʡ ʛeʥʙaʥʢ ʨocʣʠʥ ʙʫʚ cʬoʨʤoʚaʥʠʡ ʫ 1992 ʨ. ʥa ʙaʟi 

Iʥcʪʠʪʫʪʫ ʨocʣʠʥʥʠʮʪʚa iʤeʥi ɺ. ʗ. ʖʨôʻʚa ʅAAʅ (ʤ. ʍaʨʢiʚ) [71]. ɺ ʥʴoʤʫ 

ʟʙeʨiʛaʁ ʪcɹʷ ʢoʤeʨʮiʡʥi coʨʪʠ ʧʰeʥʠʮi, ʾʭ ʚʠʭiʜʥi ʬoʨʤʠ, cʧiʚʨoʜʠʯi, ʧʨoʪe 

ʟʥaʯʥʫ ʯacʪʠʥʫ ʛeʥoʬoʥʜʫ ʧʨeʜcʪaʚʣʷʶʪʴ aʚʪeʥʪʠʯʥi coʨʪʠ i ʬoʨʤʠ ʥaʨoʜʥoʾ 

ceʣeʢʮiʾ. ʊʫʪ ʫ ʞʠʪʪʻʟʜaʪʥoʤʫ cʪaʥi ʤoʞʥa ʟʥaʡʪʠ ʛeʥeʪʠʯʥo ʤicʮeʚi cʪaʨoʜaʚʥi 

coʨʪʠ ʧʰeʥʠʮi ï cʪʚoʨeʥi ʟa ʯaciʚ ʚʠʪoʢiʚ ʥaʫʢoʚoʾ ceʣeʢʮiʾ ʊeʡʢa i ɹaʥaʪʢa, 

ʧ ehʥʠʮi oʟʠʤoʾ ʤôʷʢoʾ ï ʌeʨʫʛiʥeʫʤ 1239, ʄiʣʴʪʨʫʤ 120 ʪa ʋʢʨaʾʥʢa 0246, 

ʤôʷʢoʾ ʷʨoʾ ï Aʨʪeʤiʚʢa i ʄiʣʴʪʨʫʤ 162, ʪʚeʨʜoʾ ʷʨoʾ ï ʅaʨoʜʥa ʪa 

ʍaʨʢiʚcʴʢa 46. 

ʍoʯa, ʥa ʜʫʤʢʫ aʚʪoʨʠʪeʪʥʠʭ ʚʯeʥʠʭ O O. Coʟiʥoʚa i ʌ.O. ʇoʧeʨeʣi [72], 

ʚʤicʪ ʙiʣʢa ʚ ʟeʨʥi ʥa 70 % ʟaʣeʞʠʪʴ ʚiʜ aʛʨoʤeʪeoʨoʣoʛiʯʥʠʭ ʫʤoʚ 
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ʚʠʨoʱʫʚaʥʥʷ i ʣʠeh ʥa 30 % ï ʚiʜ coʨʪoʚoʛo ʧoʪeʥʮiaʣʫ. ʇʨʠ ʮʴoʤʫ ʛeʥoʪʠʧ 

coʨʪʫ, a ʟʥaʯʠʪʴ i ʡoʛo ʧoʪeʥʮiaʣ, ʻ ʥaʜiʡʥo  ʁocʥoʚo  ʁʜʣʷ oʪʨʠʤaʥʥʷ ʭoʨoʰʠʭ 

ʫʨoʞaʾ ʚ ʟ ʚʠcoʢoʶ ʷʢicʪʶ ʟeʨʥa [73ï75]. ʅaʜʟʚʠʯaʡʥo ʮiʥʥʠʤʠ ʜʣʷ ceʣeʢʮi  ʾ i, 

ʟoʢʨeʤa ʛeʥeʪʠʢʠ, ʧʰeʥʠʮi ʻ cʚiʪoʚi ʢoʣeʢʮiʾ ʛeʥeʪʠʯʥʠʭ ʨecʫʨciʚ, ʫ ʪoʤʫ ʯʠcʣi 

ʡ iʥʪʨoʛʨecʠʚʥʠʭ ʬoʨʤ ʪa cʧoʨiʜʥeʥʠʭ ʪaʢcoʥiʚ. ʅaʫʢa ʚʠʜiʣʷʻ ʪʨʠ ʨiʚʥi 

ʛeʥʥoʛo ʧʫʣʫ (ɻʇ) ʧʰeʥʠʮi [76]. ʇʰeʥʠʮʷ ʤôʷʢa ʤa̒  ɻʇ1 cʬoʨʤoʚaʥʠʡ ʟa 

ʨaʭʫʥoʢ ʚʥʫʪʨiʰʥoɹ coʨʪoʚoʛo ʜoʙoʨʫ ʪa ʤiʞcoʨʪoʚoʾ ʛiʙʨʠʜʠʟaʮiʾ i ʤʫʪaʛeʥeʟʫ, 

ʪoʙʪo ʥa ʙaʟi ʚʣacʥoʛo ʚʠʜʫ. ɻʇ2 ʻ ʨeʟʫʣʴʪaʪoʤ ʢoʤʙiʥaʮi  ʾʛeʥoʤiʚ cʧoʨiʜʥeʥʠʭ 

ʚʠʜiʚ ʨoʜʫ Triticum (A
b
, B, G, D) ʪa ʪʨʠʪʠʢaʣe, a ɻʇ3 cʬoʨʤoʚaʥʠʡ 

cʧoʨiʜʥeʥʠʤʠ ʨoʜaʤʠ ʪʨʠʙʠ Triticeae (Aegilops, Secale, Hordeum, Elytrigia, 

Elymus, Agropyron ʪa iʥ.) iʟ ʢoʤʙiʥaʮiʷʤʠ ʛeʥoʤiʚ. ʅa ʨiʚʥi ʛeʥʥoʛo ʧʫʣʫ 2 ʫ 

ʧ ehʥʠʮʶ ʤôʷʢʫ iʥʪʨoʛʨecoʚaʥi ʛeʥʠ Pm4b, Pm5, Pm16, Sr21, Sr22, Sr35, Sr36, 

Sr37, Sr40, Yr15, ʥa ʨiʚʥi ɻʇ3 ï ʚiʜ ʚʠʜiʚ Aegilops ï Pm12, Pm13, Pm19, Lr21, 

Lr22a, Lr28, Lr32, Lr36, Lr41, Lr42, Lr43, Sr32, Sr33, Sr34, Sr38, Sr39, Yr8, Dn3, 

H13, Rkn, Cre2, Cre3; ʚiʜ ʚʠʜiʚ Secale ï Pm7, Lr25, Sr27, Sr31, Yr9, Ce, ʇɾʊ 

1BL/1RS, 1AL/1RS; ʚiʜ ʙaʛaʪoʨiʯʥʠʭ ʟʣaʢoʚʠʭ ʪʨaʚ ï Lr19, Lr24, Lr29, Lr38, Sr24, 

Sr26 [42, c. 21]. 

ʅa cʪaʜiʾ ʜoʙoʨʫ ceʣeʢʮiʡʥo ʮiʥʥʠʭ ʟʨaʟʢiʚ ʜʣʷ cʭʨeɦ ʫʚaʥʴ, ʜocʠʪʴ ʨiʜʢo 

ʤoʞʥa cʫʜʠʪʠ ʧʨo ʥa̫ ʚʥicʪʴ ʫ ʛeʥoʤi ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ ʛeʥiʚ, ʷʢi 

ʚiʜʧoʚiʜaʁ ʪʴ ʟa ʧoʪʨiʙʥʫ ceʣeʢʮioʥeʨoʚi oʟʥaʢʫ. Aʣe ʟaʚʞʜʠ ʤoʞʥa ʧʨʠʧʫcʪʠʪʠ 

ʾʭ ʧʨʠcʫʪʥicʪʴ, ʷʢʱo ʫ ʨoʜoʚoʜi coʨʪ ʥaʣiʯʫʻ ceʣeʢʮiʡʥi ʬoʨʤʠ ʟ 

iʜeʥʪʠʬiʢoʚaʥʠʤʠ ʛeʥaʤʠ. ʊaʢ, ʥaʧʨʠʢʣaʜ, cʪiʡʢicʪʴ ʜo ʙoʨoʰʥʠcʪoʾ ʨocʠ 

ʢoʜʫʶʪʴ ʛeʥʠ: Pm4b, ʱo ʜocʪeʤeʥʥo ʥa̫ ʚʥʠʡ ʫ coʨʪaʭ Roxana (ʏeʭiʷ), Kadett, 

Turbo (ʌʈʅ); Pm5 ï Regina (ʏeʭiʷ), Ilona (ɹoʣʛaʨiʷ); Pm6 ï Brigand (Aʥʛʣiʷ) [42, 

c. 23]. 

ɹaʛaʪooʙiʮʷʶʯʠʤ cʧocoʙoʤ ʜoʧoʚʥeʥʥʷ ʛeʥoʧʣaʟʤʠ ʧʰeʥʠʮi ʯʫʞʠʥʥʠʤ 

ʛeʥeʪʠʯʥʠʤ ʤaʪeʨiaʣoʤ (ʨiʚeʥʴ ɻʇ3) cʪaʣo ʟacʪocʫʚaʥʥʷ ʧʰeʥʠʯʥo-ʞʠʪʥiʭ 

ʪʨaʥcʣoʢaʮiʡ (ʇɾʊ), ʧʨʠcʫʪʥicʪʴ ʷʢʠʭ ʜa̒  ʟʤoʛʫ ʢoʥʪʨoʣʶʚaʪʠ aʜaʧʪʠʚʥicʪʴ ʪa 

ʧʨoʜʫʢʪʠʚʥicʪʴ [77]. ʗʢ ʧʨʠʢʣaʜ ʤoʞʥa ʚʢaʟaʪʠ ʇɾʊ 1BL/1RS, ʱo ʟaʙeʟʧeʯʫʻ 



 25 

ʢeʨʫʚaʥʥʷ oʟʥaʢaʤʠ ʨoʟʚʠʪʢʫ i ʛʣʠʙoʢoʛo ʧʨoʥʠʢʥeʥʥʷ ʫ ˇʨʫʥʪ ʢoʨeʥeʚoʾ 

cʠcʪeʤʠ, ʚʠcoʢoʛo ʧoʪeʥʮiaʣʫ ʟeʨʥoʚoʾ ʧʨoʜʫʢʪʠʚʥocʪi ʟ ʧoʟʠʪʠʚʥoʶ ʨeaʢʮiʻʶ 

ʥa ʚʠcoʢʠʡ aʛʨoʬoʥ, ʟʜaʪʥocʪi ʜaʚaʪʠ ʭoʨoʰʫ ʧʨʠʙaʚʢʫ ʫʨoʞaʡʥocʪi ʧʨʠ 

ʛiʨʰʠʭ ʧoʧeʨeʜʥʠʢaʭ (ʢʫʢʫʨʫʜʟa, ʢoʣocoʚi, coʥʷʰʥʠʢ ʪa iʥ.) i cʪʨʫʢʪʫʨaʭ 

ʣaʥʜahʬʪiʚ (cʭʠʣʠ, coʣoʥʯaʢʠ, ʥʠʟoʚʠʥʠ, ʧiʜʪoʧʣeʥi ˇʨʫʥʪʠ), ʧʨʠ ʟaʧiʟʥiʣʠʭ 

cʪʨoʢaʭ ciʚʙʠ ʪa ʚ ʫʤoʚaʭ ʧocʫʭʠ, cʪiʡʢocʪi ʜo ʣʠcʪʢoʚʠʭ ʭʚoʨoʙ, ʢoʨeʥeʚʠʭ 

ʛʥʠʣeʡ i ʬʫʟaʨioʟʫ ʢoʣoca. Coʨʪʠ iʟ ʇɾʊ 1BL/1RS ʥaʙʫʣʠ ʰʠʨoʢoʛo 

ʨoʟʧoʚcʶʜʞeʥʥʷ ʫ cʚiʪi. ɺʧeʨ eh ʢoʤeʨʮiʡʥʠʡ coʨʪ iʟ ʇɾʊ 1BL/1RS ʙʫʚ 

cʪʚoʨeʥʠʡ ʫ ʅiʤeʯʯʠʥi, a ʚ ʈaʜʥ̫cʴʢoʤʫ coʁ ʟi ʥa ocʥoʚi ʥiʤeʮʴʢʠʭ ʣiʥiʡ ʙʫʣʠ 

cʪʚoʨeʥi coʨʪʠ Aʚʨoʨa i ʂaʚʢaʟ [78]. ɺ ʋʢʨaʾ ʥi ʧioʥeʨoʤ ʟ ʚʠʢoʨʠcʪaʥʥʷ 

ʚʠeɦʥaʟʚaʥʠʭ ʪʨaʥcʣoʢaʮiʡ ʻ ʄʠʨoʥiʚcʴʢʠʡ iʥcʪʠʪʫʪ ʧʰeʥʠʮi iʤeʥi 

ɺ. ʄ. ʈeʤecʣa ʅAAʅ [79], ʷʢʠʡ ʱe ʫ 80-ʭ ʨʨ. ʤʠʥʫʣoʛo cʪoʣiʪʪʷ cʪʚoʨʠʚ coʨʪ 

ʄʠʨoʥiʚcʴʢa 61, ʨaʡoʥoʚaʥʠʡ ʫ 1989 ʨ. ʪa ʧeʨeʙʫʚa̒  ʫ ɼeʨʞʨe̒ cʪʨi ʡ ʜoʥʠʥi. ʋ 

cʚiʡ ʯac ʧociʚʥi ʧʣo iɦ ʮoɹʛo coʨʪʫ ʚ ʋʢʨaʾ ʥi cʷʛaʣʠ ʧoʥaʜ 1 ʤʣʥ ʛa. 

ʊʨaʥcʣoʢaʮiʷ ʇɾʊ 1BL/1RS ʚʠʷʚʣeʥa ʫ ʙiʣʴʰ ʥiʞ 30 ʪʠc. ʬoʨʤ ʧʰeʥʠʮi i 

ʢoʤeʨʮiʡʥʠʭ coʨʪiʚ. I ʭoʯa ʾʾ ʥa̫ ʚʥicʪʴ ʫ ʛeʥoʤi ʧ ehʥʠʮi cʧʨʠʯʠʥʶʻ ʜe̫ ʢe 

ʧoʛiʨ ehʥʥʷ ʭʣiʙoʧeʢaʨcʴʢʠʭ ʚʣacʪʠʚocʪeʡ, aʣe ʚʠcoʢʠʡ aʜaʧʪʠʚʥʠʡ ʧoʪeʥʮiaʣ 

ʨoʙʠʪʴ ʬoʨʤʠ iʟ ʇɾʊ 1BL/1RS ʜʫʞe ʮiʥʥʠʤ ʚʠʭiʜʥʠʤ ʤaʪeʨiaʣoʤ. 

ʊʨaʥcʣoʢaʮiʷ ʇɾʊ 1AL/1RS, ʧoʨʷʜ iʟ ʧeʨeʨaʭoʚaʥʠʤʠ ʚʠʱe ʧoʟʠʪʠʚʥʠʤʠ 

ʚʣacʪʠʚocʪʷʤʠ ʇɾʊ 1BL/1RS, ʟʜaʪʥa ʧiʜʚʠʱʫʚaʪʠ cʪiʡʢicʪɹ ʧ ehʥʠʮi ʜo ʙʫʨoʾ 

(ʛeʥ LR-24) ʪa cʪeʙʣoʚoʾ (ʛeʥ SR-24) iʨʞi, ʙoʨoʰʥʠcʪoʾ ʨocʠ (ʛeʥ PM-17), 

ʪʚeʨʜoʾ caʞʢʠ, ʜʚoʭ ʙioʪʠʧiʚ (B,C) ʟʣaʢoʚoʾ ʧoʧeʣʠʮi (GB-2), ʢʣi aɦ Aceria 

tosicheilla [80]. ʋ CʐA ʚʧeʨ eh ʙʫʚ ʚʠʚeʜeʥʠʡ coʨʪ ʧʰeʥʠʮi oʟʠʤoʾ iʟ ʮiʻʶ 

ʪʨaʥcʣoʢaʮiʻʶ ï Amigo, a ʜo ʚʠʨoʙʥʠʮʪʚa ʚiʥ ʙʫʚ ʟaʣʫʯeʥʠʡ ʫ 1976 ʨ [85, 86]. 

ʅa ocʥoʚi coʨʪʫ Amigo ʚʠʚeʜeʥo ʮiʣʠʡ ʨʷʜ ʥoʚʠʭ coʨʪiʚ. Ceʨeʜ ʥʠʭ ʊAʄ 107, 

ʊAʄ 200, ʊAʄ 201, ʊAʄ 202, Nekota, Century ʪa iʥ ih. ɺ ʋʢʨaʾ ʥi ʥaɦ aʜʢʠ coʨʪʫ 

Amigo ʪaʢoʞ ʟaʣʫʯaʁ ʪcɹʷ ʜo cʭʨeɦ ʫʚaʥʴ ʧʨʠ ceʣeʢʮi  ʾʧ ehʥʠʮi ʤôʷʢoʾ oʟʠʤoʾ ʷʢ 

ʥociʾ ʪʨaʥcʣoʢaʮiʾ ʇɾʊ 1AL/1RS. ʊaʢ, ʧʨʠ cʭʨeɦ ʫʚaʥʥi ʙaʪʴʢiʚcʴʢʠʭ ʬoʨʤ ʊAʄ 

107 ʪa ʙoʣʛaʨcʴʢoʛo coʨʪʫ ʊʨaʢi  ̫ i oʙʨoʙʢoʶ ʾʭ ʥaɦ aʜʢiʚ ʜʨʫʛoʛo ʧoʢoʣiʥʥʷ 
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ʚoʜʥʠʤ ʨoʟʯʠʥoʤ ʭiʤiʯʥoʛo ʤʫʪaʛeʥʫ ʅEC ʫ ʢoʥʮeʥʪʨaʮiʾ 0,05 % ʫ ʄIʇ ʙʫʣo 

ʚʠʚeʜeʥo coʨʪ ʧ ehʥʠʮi ʤôʷʢoʾ oʟʠʤoʾ  Eʢcʧʨoʤʪ, ʱo ʤaʚ ʫ cʚoʻʤʫ ʛeʥoʤi 

ʪʨaʥcʣoʢaʮiʶ ʇɾʊ 1AL/1RS [81]. Coʨʪ Eʢcʧʨoʤʪ ʙʫʣo ʚʟʷʪo ʟa ocʥoʚʫ ʚ 

ʫʢʨaʾ ʥcʴʢiʡ ceʣeʢʮiʾ oʟʠʤoʾ ʤôʷʢoʾ ʧʰeʥʠʮi ʥa ʚʚeʜeʥʥʷ ʫ ʛeʥoʤ ʪʨaʥcʣoʢaʮiʾ 

ʇɾʊ 1AL/1RS i ʥa ʡoʛo ocʥoʚi ʫ cʧiʚʧʨaʮi Iʥcʪʠʪʫʪʫ ʬiʟioʣoʛiʾ ʨocʣʠʥ i 

ʛeʥeʪʠʢʠ ʅAʅʋ ʟ ʄIʇ ʙʫʣo cʪʚoʨeʥo ʤʫʪaʥʪʥi coʨʪʠ Cʤʫʛʣʷʥʢa, ɺecʥʷʥʢa, 

ʂoʣʫʤʙiʷ, ɿoʣoʪoʢoʣoca, ʱo ʧʨoʷʚʠʣʠ ʨeʢoʨʜʥʠʡ ʧoʪeʥʮiaʣ ʫʨoʞaʡʥocʪi. ɺoʥʠ 

ʟaʥeceʥi ʜo ɼeʨʞaʚʥoʛo ʨe̒ cʪʨʫ ʋʢʨaʾ ʥʠ ʪa ʫcʧiʰʥo ʨaʡoʥoʚaʥi. ʊoʯʥo 

ʚcʪaʥoʚʣeʥo, ʱo ʮʷ ʪʨaʥcʣoʢaʮiʷ ʥaʜa̒  ʟʥaʯʥoʾ coʨʪoʫʪʚoʨʶʚaʣʴʥoʾ ʟʜaʪʥocʪi 

ʪaʢoʞ ʧ ehʥʠʮi ʤôʷʢiʡ ʷʨiʡ. ɼo ɼeʨʞʨe̒ cʪʨʫ ʋʢʨaʾ ʥʠ ʚʢʣʶʯeʥo cʪʚoʨeʥi ʚ ʄIʇ 

coʨʪʠ ʟ ʚʠcoʢʠʤʠ ʧoʪeʥʮiaʣaʤʠ aʜaʧʪʠʚʥocʪi ʪa ʟeʨʥoʚoʾ ʧʨoʜʫʢʪʠʚʥocʪi ï 

Eʪʶʜ (ʟa ʫʯacʪi coʨʪʫ ʊAʄ 200) ʪa Cʪʨʫʥa ʤʠʨoʥiʚcʴʢa (ʟa ʫʯacʪi coʨʪʫ 

Eʢcʧʨoʤʪ) [82, 83]. 

Cʪʚoʨeʥʥʷʤ ʥoʚʠʭ ʚʠcoʢoʧʨoʜʫʢʪʠʚʥʠʭ coʨʪiʚ ʧʰeʥʠʮi oʟʠʤoʾ, ʧoʨʷʜ ʟ 

iʥʰʠʤʠ ʥaʫʢoʚʠʤʠ ʫcʪaʥoʚaʤʠ, ʟaʡʤa̒ ʪʴcʷ ʡ ʅʅʎ çIʥcʪʠʪʫʪ ʟeʤʣeʨoʙcʪʚa 

ʅAAʅè. ɺʠcoʢoʚʨoʞaʡʥʠʤʠ, ʷʢicʥʠʤʠ i ʧʨoʜʫʢʪʠʚʥʠʤʠ ʚʧeʚʥeʥo 

ʟaʨeʢoʤeʥʜʫʚaʣʠ ceʙe ʪaʢi coʨʪʠ ceʣeʢʮiʾ Iʥcʪʠʪʫʪʫ ʟeʤʣeʨoʙcʪʚa, ʷʢ Aʨʪeʤiʜa, 

Cʪoʣʠʯʥa, ʇoʣicʴʢa 90, ʂʨaʻʚʠʜ ʪa iʥ. Coʨʪ ʇoʣicʴʢa 90, ʷʢʠʡ ʟaʥeceʥʠʡ ʜo 

ɼeʨʞaʚʥoʛo ʨe̒ cʪʨʫ ʚ 1994 ʨ., ʮiʥʠʪʴcʷ ʡ ʥʠʥi, aʜʞe ʭaʨaʢʪeʨʠʟʫʻʪʴcʷ ʚʜaʣʠʤ 

ʧoʻʜʥaʥʥʷʤ ʮiʣoʾ ʥʠʟʢʠ ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ ï ʫʨoʞaʡʥicʪʴ i ʷʢicʪɹ 

ʟeʨʥa, cʪiʡʢicʪɹ ʜo ʭʚoʨoʙ, ʚʠʣʷʛaʥʥʷ, ʧocʫʭʠ, ʧʨoʨocʪaʥʥʷ ʟeʨʥa ʚ ʢoʣoci, 

ʚʠcoʢa ʤoʨoʟocʪiʡʢicʪɹ ʪa ʟʠʤocʪiʡʢicʪɹ. Coʨʪ ʜoʙʨe ʧʨʠcʪocoʚaʥʠʡ ʜo ʫʤoʚ 

ʃicocʪeʧʫ ʪa ʨoʜʶʯiʰʠʭ ˇʨʫʥʪiʚ ʇoʣicc̫  [65, 84]. Aʨʪeʤiʜa ʚiʜʟʥaʯa̒ ʪʴcʷ 

ʧiʜʚʠʱeʥoʶ cʪiʡʢicʪʶ ʜo ʭʚoʨoʙ, a ʜo ʙʫʨoʾ iʨʞi ï ʧeʨeʚaʞa̒  ʥaʚiʪʴ 

ʇoʣicʴʢʫ 90. Coʨʪ Cʪoʣʠʯʥa ʻ ʚʠcoʢoʚʨoʞaʡʥʠʤ, ʜeɦ o ʧeʨeʚʠʱʫʻ cʪaʥʜaʨʪ ʟa 

ʧoʢaʟʥʠʢaʤʠ cʪiʡʢocʪi ʜo ʚʠʣʷʛaʥʥʷ, ʟʠʤo-, ʤoʨoʟo- ʪa ʧocʫʭocʪiʡʢocʪi. Coʨʪ 

ʂʨaʻʚʠʜ ʻ ʭoʨoʰʠʤ ʜʞeʨeʣoʤ cʪiʡʢocʪi ʜo ʢoʤʧʣeʢcʫ ʭʚoʨoʙ, cʪiʢaʥʥʷ, 

ocʠʧaʥʥʷ ʪa ʧʨoʨocʪaʥʥʷ ʟeʨʥa ʚ ʢoʣoci [85]. 

ʇʨoʜʫʢʪʠʚʥo ʥa ʥʠʚi ceʣeʢʮiʾ oʟʠʤoʾ ʧʰeʥʠʮi ʧʨaʮʶʻ Ceʣeʢʮiʡʥo-
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ʛeʥeʪʠʯʥʠʡ iʥcʪʠʪʫʪ ï ʅaʮioʥaʣʴʥʠʡ ʮeʥʪʨ ʥaciʥʥʻʟʥaʚcʪʚa ʪa coʨʪoʚʠʚʯeʥʥʷ 

[86, 87]. Ceʨeʜ coʨʪiʚ, oʨʠʛiʥaʪoʨoʤ ʷʢʠʭ ʻ CɻI, ʚʠoʢʨeʤʣʶʶʪʴcʷ ɿʥaʭiʜʢa 

Oʜecʴʢa  (ʚ ɼeʨʞʨe̒ cʪʨi ʟ 2001 ʨoʢʫ), ɺʜaʣa ʡ Oʢcaʥa (ʟ 2007 ʨoʢʫ), ɾʫʨaʚʢa 

Oʜecʴʢa (ʟ 2011 ʨoʢʫ). ʎi coʨʪʠ ʻ ʜoʥoʨaʤʠ ʚʠcoʢoʾ ʧocʫʭo-, ʤoʨoʟo-, 

ʟʠʤocʪiʡʢocʪi, cʪiʡʢocʪi ʜo ʢoʤʧʣeʢcʫ ʭʚoʨoʙ. ɿa ʚʠʥʷʪʢoʤ ɿʥaʭiʜʢʠ Oʜec ʢɹo ,ʾ 

ʚoʥʠ ʥaʣeʞaʪʴ ʜo ʨʷʜʫ eʢcʪʨacʠʣʴʥʠʭ ʧʰeʥʠʮʴ ʟa ʷʢicʪʶ. ʇoʨʷʜ iʟ ʮʠʤ coʨʪ 

Oʢcaʥa ʥaʣeʞʠʪʴ ʜo ʪʠʧʫ eʢcʪʨa-ʤôʷʢoʟeʨʥoʾ ʯeʨʚoʥoʟeʨʥoʾ oʟʠʤoʾ ʧʰeʥʠʮi 

(ESRW) ʪa xaʨaʢʪeʨʠʟʫʻʪʴc  ̫ʧiʜʚʠʱeʥʠʤʠ ʧoʢaʟʥʠʢaʤʠ ʢoʥʜʠʪeʨcʴʢoʾ ʷʢocʪi. 

ɼʣʷ cʪʚoʨeʥʥʷ ʚʠʟʥaʯeʥoʛo cʧeʢʪʨa ʛeʥeʪʠʯʥoʾ ʚaʨiaʙeʣʴʥocʪi ʧʨʠ 

ʟaʣʫʯeʥʥi ʜo ceʣeʢʮiʡʥoʾ ʨoʙoʪʠ ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ ʥeoʙʭiʜʥa cʠcʪeʤʥa 

ʢoʤʧʣeʢcʥicʪʴ: 1) ʜoʙiʨ ʚʠʭiʜʥʠʭ ʬoʨʤ ʟa ʢoʤʧʣeʢcoʤ ʙaʞaʥʠʭ oʟʥaʢ, 

ʚiʜʧoʚiʜʥo ʜo ʟaʚʜaʥʴ ceʣeʢʮiʡʥoʛo ʧʨoʮecʫ (ʚiʜʧoʚiʜʥo ʜo ʚʯeʥʥʷ ʄ.I. 

ɺaʚʠʣoʚa [88] ʧʨo ʮeʥʪʨʠ ʧoʭoʜʞeʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʨocʣʠʥ ʪa ʛoʤoʣoʛiʯʥʠʭ 

ʨʷʜiʚ ʫ cʧaʜʢoʚiʡ ʤiʥʣʠʚocʪi); 2) ʬeʥoʪʠʧoʚo-ʛeʥeʪʠʯʥe ʪa eʢoʣoʛo-ʛeoʛʨaʬiʯʥe 

ʜocʣiʜʞeʥʥʷ ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ ʟ ʤeʪoʶ ʚʠʜiʣeʥʥʷ ʧoʪeʥʮiʡʥʠʭ ʜoʥoʨiʚ 

ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ; 3) ʛeʥeʪʠʯʥe ʜocʣiʜʞeʥʥʷ ʥaʡʮiʥʥiʰʠʭ ʜʞeʨeʣ 

ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ iʟ ʟacʪocʫʚaʥʥʷʤ cʠcʪeʤʥʠʭ cʭʨeɦ ʫʚaʥʴ ʪa 

ʤoʣeʢʫʣʷʨʥo-ʙioʣoʛiʯʥʠʭ ʜocʣiʜʞeʥʴ ʜʣʷ ʚʠʟʥaʯeʥʥʷ ʜoʥoʨiʚ ʛeʥiʚ, ʚaʞʣʠʚʠʭ 

ʜʣʷ ceʣeʢʮiʡʥoʛo ʧʨoʮecʫ; 4) ʯiʪʢʠʡ ʧiʜʙiʨ ʙaʪʴʢiʚcʴʢʠʭ ʢoʤʧoʥeʥʪiʚ ʜʣʷ 

ʧʨoʚeʜeʥʥʷ ʛiʙʨʠʜʠʟaʮiʾ. 

Cʣiʜ ʥaʛoʣocʠʪʠ ʥa ʪoʤʫ, ʱo ʧeʨeʚaʞʥʫ ʙiʣʴʰicʪʴ ʚʠʭiʜʥʠʭ ʬoʨʤ 

cʢʣaʜaʁ ʪʴ ʥoʚiʪʥi coʨʪʠ ʤicʮeʚoʾ ceʣeʢʮiʾ ʪa cʧoʨiʜʥeʥʠʭ eʢoʪʠʧiʚ, ʱo ʥaʙʫʣʠ 

ʰʠʨoʢoʛo ʨoʟʧoʚcʶʜʞeʥʥʷ ʫ ʚʠʨoʙʥʠʯʠʭ ʧociʚaʭ. ʅʠʥi ʮi coʨʪʠ  ʧoʢaʟʫʶʪʴ 

ʥaʡʙiʣʴʰʠʡ aʜaʧʪʠʚʥʠʡ ʧoʪeʥʮiaʣ ʪa ʜocʠʪʴ ʚʠcoʢʠʡ piʚeʥ ɹ ʫʨoʞaʡʥocʪi. 

ʇʨoʪe ʟʤiʥa ʤeʪeoʨoʣoʛiʯʥoʛo ʬaʢʪoʨa, ʥa ʷʢʠʡ ʥaʫʢa ʚʧʣʠʥʫʪʠ ʙeʟcʠʣa, 

ʧʨʠʟʚoʜʠʪʴ ʜo ʧoʰʠʨeʥʥʷ ʚce ʥoʚʠʭ ʭʚoʨoʙ, ʧoʛiʨ ehʥʥʷ ʧoʢaʟʥʠʢiʚ 

ʫʨoʞaʡʥocʪi ʪa ʷʢocʪi ʟeʨʥa, ʟʥʠʞeʥʥʷ ʧʣacʪʠʯʥocʪi coʨʪʫ [89, 90]. ʊaʢ, ʟa 

ʥecʧʨʠʷʪʣʠʚʠʭ ʧoʛoʜʥʠʭ ʫʤoʚ ʫ ʟoʥi ʃicocʪeʧʫ, ʨiʚeʥʴ ʫʨoʞaʡʥocʪi oʟʠʤoʾ 

ʧ ehʥʠʮi ʟʥʠʞʫʻʪʴcʷ ʥa 19ï32 %, a ʚ eʢcʪʨeʤaʣʴʥi ʨoʢʠ ʚʪʨaʪʠ ʟʨocʪaʶʪʴ ʚʜʚiʯi 
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[91]. ɿʥaʯʥi ʢoʣʠʚaʥʥʷ ʟʠʤo-, ʤoʨoʟo- ʪa ʧocʫʭocʪiʡʢocʪi ʧʨʠʟʚoʜʷʪʴ ʜo ʪoʛo, 

oɦ coʨʪ ʯeʨeʟ 5ï7 ʨoʢiʚ ʥe cʧʨoʤoʞʥʠʡ aʜaʧʪʫʚaʪʠcʷ ʜo ʟʤiʥʠ ʫʤoʚ 

ʚʠʨoʱʫʚaʥʥʷ [92, 93]. ʅʠʥi ʧeʨeʣiʢ coʨʪiʚ, ʱo ʧoʻʜʥʫʚaʣʠ ʙ ʚʠcoʢʫ 

ʫʨoʞaʡʥicʪʴ, cʠʣʴʥʫ i eʢcʪʨacʠʣʴʥʫ ʷʢicʪʴ ʟeʨʥa ʟi cʪiʡʢicʪʶ ʜo ʙioʪʠʯʥʠʭ i 

aʙioʪʠʯʥʠʭ ʬaʢʪoʨiʚ, ʜocʠʪʴ ʤaʣʠʡ [83]. ʎi ʬaʢʪoʨʠ ʬoʨʤʫʶʪʴ ʧeʨeʜ 

ceʣeʢʮioʥeʨoʤ ʤeʪʫ ï ʚʠʚeʜeʥʥʷ ʥoʚʠʭ coʨʪiʚ ʪa cʪʚoʨeʥʥʷ ʮiʥʥoʛo ʚʠʭiʜʥoʛo 

ʤaʪeʨiaʣʫ, ʱo ʻ ʙiʣʴʰ aʜaʧʪoʚaʥʠʤ ʜo ʟʤiʥʠ ʫʤoʚ ʥaʚʢoʣʠʰʥʴoʛo ceʨeʜoʚʠaɦ 

ʪa ʭaʨaʢʪeʨʠʟʫʻʪʴc  ̫ʢoʤʧʣeʢcoʤ ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ i ʚʣacʪʠʚocʪeʡ. 

ʊoʤʫ ʚ cʚoʾʡ ʨoʙoʪi ʤʠ ʚʨaʭoʚʫʻʤo ceʣeʢʮiʡʥo-ʛeʥeʪʠʯʥʫ ʮiʥʥicʪʴ ʚʠʜoʚoʛo ʪa 

coʨʪoʚoʛo ʨiʟʥoʤaʥiʪʪʷ ʧʰeʥʠʮi oʟʠʤoʾ ʜʣʷ ʧoʜaʣʴohʛo ʡoʛo ʚʠʢoʨʠcʪaʥʥʷ ʚ 

ceʣeʢʮiʡʥoʤʫ ʧʨoʮeci. ʂoʣeʢʮiʡʥi ʟʨaʟʢʠ ʱoʨiʯʥo ʚʠciʚaʁ ʪcɹʷ ʜʣʷ ʟaʣʫʯeʥʥʷ ʜo 

cʭʨeɦ ʫʚaʥʴ i ʮe ʻ ʧeʨʰʠʡ eʪaʧ ceʣeʢʮiʡʥoʾ ʨoʙoʪʠ ʟ ʧʰeʥʠʮeʁ . ɼaʣi ocʥoʚʫ 

ʨoʙoʯoʾ ʢoʣeʢʮiʾ cʪaʥoʚʣʷʪʴ cʪʚoʨeʥi ʥa ʾʭ ocʥoʚi ʚʣacʥi coʨʪʠ ʪa ʣiʥiʾ. 

 

1.3. Ceʣeʢʮiʷ ʧʰeʥʠʮi ʤô̫ ʢʦʾ oʟʠʤoʾ ʟa ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa 

Ceʣeʢʮiʷ ʟaʚʞʜʠ ʙʫʣa ʡ ʟaʣʠah̒ ʪʴcʷ ʥaʡʜiʻʚiʰʠʤ i ʥaʡeʬeʢʪʠʚʥiʰʠʤ 

ʤeʪoʜoʤ ʧoʢʨaɦ eʥʥʷ ʷʢocʪi ʟeʨʥa i ʙoʨoʰʥa ʧ ehʥʠʮi. ʅa ʜʫʤʢʫ ɺ. ʄ. ʈeʤecʣa 

[95], ʚʠʨi ehʥʥʷ ʧʨoʙʣeʤʠ ʧiʜʚʠʱeʥʥʷ ʷʢocʪi ʟeʨʥa ʧ ehʥʠʮi ʚʠʤaʛa̒  

ʢoʤʧʣeʢcʥoʛo i ʙaʛaʪoʛʨaʥʥoʛo ʧiʜʭoʜʫ. ʇʨʠ ʮʴoʤʫ ʤa̒  ʙʫʪʠ ʟaʜiʷʥe i ʚʠʚʯeʥʥʷ 

ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ, ʟ ʥacʪʫʧʥʠʤ ʜoʙoʨoʤ ʚʠcoʢoʷʢicʥʠʭ ʙaʪʴʢiʚcʴʢʠʭ 

ʢoʤʧoʥeʥʪiʚ, ʚʠʚʯeʥʥʷ ʭaʨaʢʪeʨʫ ʫcʧaʜʢʫʚaʥʥʷ ʚʠcoʢoʛo ʨiʚʥʷ ʚʤicʪʫ ʙiʣʢʘ i 

ʣiʟʠʥʫ, oʧʪʠʤʘʣʴʥoʛo aʤiʥoʢʠcʣoʪʥoʛo cʢʣaʜʫ, ʘ ʪʘʢoʞ ʨoʟʨoʙʢa i ʧoʢʨaɦ aʥʥʷ 

ʤeʪoʜiʚ coʨʪoʚoʾ aʛʨoʪeʭʥiʢʠ. ʂoʞeʥ ceʣeʢʮioʥeʨ ʧʨaʮʶʻ ʥaʜ ʜoc̫ ʛʥeʥʥʷʤ 

ʚaʛoʤʠʭ ʨeʟʫʣʴʪaʪiʚ ʫ ʧiʜʚʠʱeʥʥi aʜaʧʪʠʚʥoʛo ʧoʪeʥʮiaʣʫ coʨʪʫ (ʤoʨoʟo- i 

ʧocʫʭocʪiʡʢicʪʴ), ʟʙiʣʴehʥʥi cʪiʡʢocʪi ʧʨoʪʠ ʧoʰʠʨeʥʠʭ ʭʚoʨoʙ ʪa ʰʢiʜʥʠʢiʚ, 

ʧoʢʨaɦ eʥʥi ʷʢocʪi [96ï98]. ɺaʞʣʠʚoʶ ʤeʪoʶ ʜʣʷ ceʣeʢʮioʥeʨa ʻ ʧiʜʚʠʱeʥʥʷ 

ʨiʚʥʷ ʚʨoʞaʡʥocʪi, ʧʨoʪe oʟʥaʢʠ, ʱo ʭaʨaʢʪeʨʠʟʫʶʪʴ ʷʢicʪʴ ʟeʨʥa, ʤaʁ ʪʴ 

ʥʘʡʚʘʞʣʠʚiʰe ʟʥaʯeʥʥʷ. ʅaʨiʞʥoʶ icʪʠʥoʶ ʻ cʣoʚa ʇ. ʇ. ʃʫʢôʷʥeʥʢa ʧʨo 

ʙeʟʧʨaʚʥicʪʴ icʥʫʚaʥʥʷ coʨʪʫ, ʱo ʥe ʤa̒  ʧoʪeʥʮiaʣʫ ʬoʨʤʫʚaʥʥʷ 
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ʚʠcoʢoʷʢicʥoʛo ʟeʨʥa [99].  

ʇoʻʜʥaʥʥʷ ʚ oʜʥoʤʫ coʨʪi ʚʠcoʢoʛo ʧoʪeʥʮiaʣʫ ʚʨoʞaʡʥocʪi, cʪiʡʢocʪi ʜo 

aʙioʪʠʯʥʠʭ i ʙioʪʠʯʥʠʭ ʯʠʥʥʠʢiʚ ʜoʚʢiʣʣʷ i ʚʠcoʢʠʭ ʧoʢaʟʥʠʢiʚ ʪeʭʥoʣoʛiʯʥoʾ 

ʷʢocʪi ï ʟaʚʜaʥʥʷ cʢʣaʜʥe, ʧʨoʪe  ̒ʨʷʜ ʟʘʭoʜiʚ ɦoʜo ʡoʛo ʚʠʨi ehʥʥʷ [100, 101].  

ɺʤicʪ ʙiʣʢa ʚ ʟeʨʥi ʻ cʪʨaʪeʛiʯʥʠʤ ʧoʢaʟʥʠʢoʤ ʫ ʚʠʟʥaʯeʥʥi ʡoʛo 

ʧoʜaʣʴohʛo ʥaʧʨʷʤʫ ʚʠʢoʨʠcʪaʥʥʷ. Ceʣeʢʮioʥeʨaʤʠ ʜaʚʥo ʚiʜʤiʯeʥo oʙeʨʥeʥʫ 

ʢoʨeʣʷʮiʶ ʤiʞ ʧoʢaʟʥʠʢaʤʠ ʚʨoʞaʡʥocʪi ʪa ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi [102], ʱo 

ʚʠʤʘʛʘʻ ʙeʟʜeʬiʮʠʪʥoʛo ʟaʙeʟʧeʯeʥʥʷ ʨocʣʠʥ ʤiʥeʨaʣʴʥʠʤ aʟoʪoʤ ʫʧʨoʜoʚʞ 

ʫc oɹʛo ʧeʨioʜʫ ʚeʛeʪaʮiʾ [103ï105]. ʎʷ ʟaʢoʥoʤiʨʥicʪʴ ʟʫʤoʚʣeʥa ʭiʤiʯʥʠʤ 

cʢʣaʜoʤ ʟeʨʥa ʧ ehʥʠʮi ʤô̫ ʢoʾ oʟʠʤo ,ʾ ʷʢʠʡ ʤicʪʠʪʴ ʧʨʠʙʣʠʟʥo 75 % ʢʨoʭʤaʣʶ, 

14-16 % ï ʧʨoʪeʾ ʥʫ, a ʨeh ʪa ï ʚoʣoʛa, ʟoʣʴʥi ʨeʯoʚʠʥʠ ʪa ʞʠʨʠ. Ocʥoʚʥʫ 

ʯacʪʠʥʫ ʤacʠ ʟeʨʥa cʢʣʘʜʘʶʪʴ ʚʫʛʣeʚoʜʠ, ʱo ʧʨoʜʫʢʫʶʪʴcʷ ʟ ʚoʜʠ i 

ʚʫʛʣeʢʠcʣoʛo ʛaʟʫ ʧiʜ ʜiʻʶ cʚiʪʣa ʚ ʧʨoʮeci ʬoʪocʠʥʪeʟʫ. ʅaʪoʤicʪʴ ʙiʣoʢ, ʱo ʻ 

oʜʥiʻʶ ʟ ʚʠʟʥaʯaʣʴʥʠʭ oʟʥaʢ ʭʣiʙoʧeʢaʨcʴʢoʾ ʷʢocʪi, ʻ ʧoʭiʜʥʠʤ aʟoʪʫ, ʚʤicʪ 

ʷʢoʛo ʚ ˇʨʫʥʪi ʪʨeʙa ʚiʜʥoʚʣʶʚaʪʠ ʜoʙʨʠʚaʤʠ. ɭ ʜaʥi, ʱo ʚʢaʟʫʶʪʴ ʥa ʟʜaʪʥicʪʴ 

ʧʨʠʨoʜʥoʾ ʨoʜʶʯocʪi ˇʨʫʥʪʫ ʟaʙeʟʧeʯʠʪʠ aʟoʪoʤ ʚʠcoʢʫ ʷʢicʪʴ ʟeʨʥa ʧʨʠ 

ʫʨoʞaʡʥocʪi ʚc oɹʛo 2,0 ʪ/ʛa [106]. 

ɼocʣiʜʞeʥʥʷʤʠ ʚcʪaʥoʚʣeʥo, ʱo ʚʤicʪ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi ʥaʧʨʷʤʫ ʟaʣeʞʠʪʴ 

ʚiʜ cʢʣaʜoʚʠʭ ciʚoʟʤiʥʠ, ʚʥeceʥʥʷ aʟoʪʥʠʭ ʜoʙʨʠʚ, ˇʨʫʥʪoʚo-ʢʣiʤaʪʠʯʥʠʭ ʫʤoʚ 

ʫ ʨiʢ ʚeʛeʪaʮiʾ [107ï110]. ʊaʢ, ʚoʣoʛicʪʴ ˇʨʫʥʪʫ ʤa̒  icʪoʪʥʠʡ ʚʧʣʠʚ ʥa 

ʥaʢoʧʠʯeʥʥʷ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi. ɻ. ʇ. ɾeʤeʣa [111] ʚʢaʟʫʚaʚ, ʱo ʚ ʧocʫʰʣʠʚi 

ʨoʢʠ ʚʨoʞaʡ ʬoʨʤʫʻʪʴcʷ ʟ ʚʠcoʢʠʤ ʧoʢaʟʥʠʢoʤ ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi. 

ɿʫʤoʚʣeʥo ʮe ʪʠʤ, ʱo ʧʨʠ ʥecʪaʯi ʚoʣoʛʠ ʬoʨʤʫʻʪʴcʷ ʤeʥʰʠʡ ʫʨoʞaʡ. 

ʈeʟʫʣʴʪaʪoʤ ʮoɹʛo ʻ ʧeʨeʨoʟʧoʜiʣ ʚʠʪʨaʪʠ ʣeʛʢoʨʫʭoʤoʛo aʟoʪʫ ˇʨʫʥʪʫ ï 

ʚiʜʥocʥo ʤeʥ eh ʡoʛo ʚʠʪʨaʯa̒ ʪʴcʷ ʥa ʨocʪoʚi ʧʨoʮecʠ, a ʙiʣʴhe ï ʥa 

ʟeʨʥoʫʪʚoʨeʥʥʷ. 

Coʨʪ i ceʣeʢʮiʷ, ʥaʚiʪʴ iʟ ʪeʧeʨiʰʥiʤ aʨceʥaʣoʤ ʤoʞʣʠʚocʪeʡ, ʜoci ʥe ʚ 

ʟʤoʟi cʫʪʪʻʚo ʧoʢʨaɦ ʠʪʠ ʧoʢaʟʥʠʢ ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi. ʎʷ ʟaʢoʥoʤiʨʥicʪʴ 

ʧʨocʣiʜʢoʚʫʻʪʴcʷ ʫʧʨoʜoʚʞ ʫciʻʾ icʪoʨiʾ cʫʯacʥoʾ ceʣeʢʮiʾ ʥa ʷʢicʪʴ ʟeʨʥa [112ï
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114]. ʇoʧʨʠ ʮi cʢʣaʜʥo iɦ ʥaʨaʟi iʜeʥʪʠʬiʢoʚaʥo ihcʪʴ ʣoʢʫciʚ, ʱo ʚʧʣʠʚaʁ ʪʴ 

ʥa ʚʤicʪ ʙiʣʢa ʚ ʟeʨʥi. ʃoʢʫcʠ Pro-A1 ʪa Pro-D1 ʟʥaʭoʜʷʪʴcʷ ʥa ʜoʚʛʠʭ ʧʣeʯaʭ 

ʭʨoʤocoʤ 5A i 5D, ʣoʢʫcʠ Pro-A2 ʪa Pro-D2 ʨoʟʤi eɦʥi ʚ ʢoʨoʪʢʠʭ ʧʣeʯaʭ ʮʠʭ 

ʭʨoʤocoʤ, a eɦ ʜʚa ʣoʢʫcʠ ʟʥaʭoʜʷʪʴcʷ ʚ ʭʨoʤocoʤaʭ 2D ʪa 6ɺ. ʅaʡcʠʣʴʥiʰʫ 

ʜiʶ ʥa ʚʤicʪ ʙiʣʢa ʚ ʟeʨʥi ceʨeʜ ʮʠʭ ʣoʢʫciʚ ʯʠʥʠʪʴ ʣoʢʫc Pro-A1, ʧoʟʠʪʠʚʥʠʡ 

eʬeʢʪ ʷʢoʛo ʤoʞe cʪaʥoʚʠʪʠ ʜo 1 % [107].  

ʋ ʣiʪeʨaʪʫʨi ʟʫcʪʨiʯaʁ ʪcɹʷ ʜaʥi ʧʨo ʪe, ʱo oʜʥʠʤ ʟ ʤoʞʣʠʚʠʭ ʜʞeʨeʣ 

ʧoʣiʧ ehʥʥʷ ʭʣiʙoʧeʢaʨcʴʢoʾ ʧʰeʥʠʮi ʟa ʚʤicʪoʤ ʙiʣʢa ʚ ʟeʨʥi ʻ ʜʠʢoʨocʣa 

ʧ ehʥʠʮʷ T. dicoccoides, ʥa ʭʨoʤocoʤi 6ɺ ʷʢoʾ ʣoʢaʣiʟoʚaʥʠʡ ʣoʢʫc, ʧoʚ'ʷʟaʥʠʡ ʟ 

ʧiʜʚʠʱeʥʠʤ ʚʤicʪoʤ ʙiʣʢa ʧʨʠ ʚʚeʜeʥʥi ʚiʜʧoʚiʜʥoʛo ceʛʤeʥʪa ʮiʻʾ ʭʨoʤocoʤʠ ʚ 

ʛeʥoʤ ʢʫʣʴʪʫʨʥoʾ ʧʰeʥʠʮi [115]. 

ɼe̫ ʢi ʚʯeʥi [107] ʥaʧʨʠʢʣaʜ ʚʢaʟʫʶʪʴ, ʱo ʥa ʧoʢaʟʥʠʢ ʚʤicʪʫ ʙiʣʢa ʚ 

ʟeʨʥi, ʧoʨʷʜ iʟ ʷʜeʨʥʠʤʠ cʧaʜʢoʚʠʤʠ ʯʠʥʥʠʢaʤʠ, ʚʧʣʠʚa̒  ʛeʥeʪʠʯʥa ʧʨʠʨoʜa 

ʮʠʪoʧʣaʟʤʠ. ʇʨoʪe aʢaʜeʤiʢ C. ʇ. ʃʠʬeʥʢo [116-118], ʚ ʨeʟʫʣʴʪaʪi ʜeʪaʣʴʥiʰʠʭ 

ʜocʣiʜʞeʥʴ ʟʨoʙʠʚ ʚʠcʥoʚoʢ, ʱo ʮʠʪoʧʣaʟʤaʪʠʯʥi cʧaʜʢoʚi ʯʠʥʥʠʢʠ ʚʠʢʣʶʯʥo 

ʚ ʤeʞaʭ oʜʥoʛo ʙioʣoʛiʯʥoʛo ʚʠʜʫ T. aestivum ʥe ʤaʁ ʪʴ icʪoʪʥoʛo ʟʥaʯeʥʥʷ ʫ 

ʬoʨʤʫʚaʥʥi ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi. ʅaʪoʤicʪʴ ʘʚʪoʨ ʚʚaʞa̒  ʤoʞʣʠʚʠʤ 

ʬoʨʤʫʚaʥʥʷ ʧiʜʚʠʱeʥʠʭ ʧoʢaʟʥʠʢiʚ ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi aʣoʧʣaʟʤaʪʠʯʥʠʭ 

ʧʨoʪoʪʠʧiʚ coʨʪiʚ ʧʰeʥʠʮi oʟʠʤoʾ ʤôʷʢoʾ. 

ʊaʢe ʟʙiʣʴehʥʥʷ ʚʤicʪʫ ʙiʣʢa ʚ ʟeʨʥi ʧiʜ ʚʧʣʠʚoʤ ʮʠʪoʧʣaʟʤ T. timopheevii, 

T. timonovum ʟʫʤoʚʣeʥo ʟʜaʪʥicʪʶ ʾʭ, ʥa ʚiʜʤiʥʫ ʚiʜ ʮʠʪoʧʣaʟʤʠ T. aestivum, ʜo 

ʟʙiʣʴehʥʥʷ ʧoʢaʟʥʠʢiʚ ʙiʣʢoʚoʾ ʷʢocʪi ʚ ʟeʨʥi ʟa ʨaʭʫʥoʢ ʟʥaʯʥoʾ ʚʪʨaʪʠ 

ʚʨoʞaʡʥocʪi ʨocʣʠʥ. ʏʫʞoʨiʜʥi ʮʠʪoʧʣaʟʤʠ ʤoʞʫʪʴ cʫʪʪʻʚo ʟʤiʥʶʚaʪʠ ʚʤicʪ 

ʙiʣʢa ʚ ʟeʨʥi, ʰʣʷʭoʤ ʚʧʣʠʚʫ ʥa ʥaciʥʥʻʚʫ i ʟaʛaʣʴʥʫ ʧʨoʜʫʢʪʠʚʥicʪʴ ʨocʣʠʥʠ 

[119]. 

Ceʣeʢʮiʷ ʜa̒  ʟʤoʛʫ ʟaʙeʟʧeʯʠʪʠ ʚʠcoʢʠʡ ʢoeʬiʮiʻʥʪ eʬeʢʪʠʚʥocʪi 

ʚʠʢoʨʠcʪaʥʥʷ aʟoʪʥʠʭ ʜoʙʨʠʚ, ʱo ʧʨeʜcʪaʚʣʷʻ coʙoʶ ʢiʣʴʢicʪʴ aʟoʪʫ ʚ 

ʢiʣoʛʨaʤaʭ ʜiʶʯoʾ ʨeʯoʚʠʥʠ, ʷʢʠʡ ʚʠʢoʨʠcʪoʚʫʻʪʴcʷ ʨocʣʠʥaʤʠ ʧʰeʥʠʮi ʜʣʷ 

ʬoʨʤʫʚaʥʥʷ 1 ʮ ʚʨoʞaʁ  ʟeʨʥa ʜoʙʨoʾ ʷʢocʪi ʟi ʚʤicʪoʤ ʙiʣʢa ʤiʥiʤʫʤ 
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11,5 % [75]. ɿa ʢoʨʜoʥoʤ ʻ ʜoʮiʣʴʥʠʤ ʫʨaʭʫʚaʥʥʷ ʮʴoʛo ʧoʢaʟʥʠʢa ʧʨʠ 

ʧʨoʨaʭʫʥʢʫ eʢoʥoʤiʯʥoʾ eʬeʢʪʠʚʥocʪi ʚʠʨoʱʫʚaʥʥʷ ʙʫʜʴ-ʷʢoʛo coʨʪʫ. 

ʇoʤiʯeʥo, ʱo ʥaʡʚiʨoʛiʜʥi eh oʪʨʠʤaʪʠ coʨʪ ʟ ʚʠcoʢoʷʢicʥʠʤ ʟeʨʥoʤ 

ʤoʞeʤo ʧʨʠ cʭʨeɦ ʫʚaʥʥi cʠʣʴʥoʛo ʟa ʷʢicʪʶ ʙaʪʴʢiʚcʴʢoʛo ʢoʤʧoʥeʥʪʫ iʟ 

ʥeʟʥaʯʥo cʣaʙʰʠʤ. ʇʨʠ cʭʨeɦ ʫʚaʥʥi ʨiʟʥʠʭ ʟa ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi coʨʪiʚ, ʚʤicʪ 

ʙiʣʢa ʚ ʟeʨʥi ʥaɦ aʜʢiʚ ʙʫʜe ʥaʙʣʠʞaʪʠcʷ ʜo ʧoʢaʟʥʠʢiʚ ʛiʨ ohʛo ʟ ʙaʪʴʢiʚ. 

ʄaʪeʨʠʥcʴʢʠʡ ʢoʤʧoʥeʥʪ ʪaʢoʞ ʤa̒  ʟʥaʯʥʠʡ ʚʧʣʠʚ ʥa ʫcʧaʜʢʫʚaʥʥʷ oʟʥaʢ 

ʷʢocʪi ʟeʨʥa ʧ ehʥʠʮi ʤô̫ ʢoʾ oʟʠʤoʾ.  

ɺʘʞʣʠʚoʶ oʟʥaʢoʶ ʷʢocʪi ʟeʨʥa ʻ ʧoʢaʟʥʠʢ ceʜʠʤeʥʪaʮiʾ. ɼocʣiʜʞeʥa ʪicʥa 

ʚʟa̒ ʤoʢoʨeʣʷʮiʷ ʤiʞ cʠʣo  ʁ ʙoʨoʰʥa ʪa ʢoʤʧʣeʢcʥoʶ oʮiʥʢoʶ ʭʣiʙa i 

ʧoʢaʟʥʠʢoʤ ceʜʠʤeʥʪaʮiʾ [120]. ʅʠʟʢʘ ʚʯeʥʠʭ [113, 120, 121] ʫ cʚoʾʭ ʧʨaʮʷʭ 

ʥaʧoʣʷʛaʁ ʪʴ ʥa eʬeʢʪʠʚʥocʪi ʚʠʢoʨʠcʪaʥʥʷ ʨiʚʥʷ ceʜʠʤeʥʪaʮiʾ ʟ ʨaʥʥiʭ eʪaʧiʚ 

ceʣeʢʮiʡʥoʛo ʧʨoʮecʫ, ʧoʯʠʥaʁ ʯʠ ʚʞe ʟ ʧeʨ ohʛo ʧoʢoʣiʥʥʷ ʛiʙʨʠʜiʚ. 

ɺaʞʣʠʚoʶ ʭaʨaʢʪeʨʠcʪʠʢoʶ ʭʣiʙoʧeʢaʨcʴʢoʾ ʚaʣiʜʥocʪi ʟeʨʥa ʧ ehʥʠʮi ʻ 

ʢʣeʡʢoʚʠʥa, aʜʞe ʾʾ ʷʢicʪʴ i ʢiʣʴʢicʪʴ ʟʥaʯʥoʶ ʤiʨoʶ ʚʠʟʥaʯaʁ ʪʴ ʭʣiʙoʧeʢaʨcʴʢi 

ʚʣacʪʠʚocʪi coʨʪʫ i ʜaʁ ʪʴ ʥaʜiʡʥiʰʫ oʮiʥʢʫ, ʧoʨiʚʥʷʥo ʟi ʚʤicʪoʤ ʧʨoʪeʾ ʥʫ ʚ 

ʟeʨʥi [122, 123]. ʂʣeʡʢoʚʠʥa ʬoʨʤʫʻʪʴcʷ ʥa ocʥoʚi ʙiʣʢiʚ ʛʣiaʜʠʥʫ ʪa ʛʣʶʪeʥiʥʫ. 

ʗʢicʪʴ ʢʣeʡʢoʚʠʥʠ ʥeʟaʣeʞʥa ʚiʜ cʧiʚʚiʜʥo ehʥʥʷ ʮʠʭ ʙiʣʢiʚ. ʇʨoʪe 

A. ʅ. ʇaʚʣoʚʠʤ [124] ʚcʪʘʥoʚʣeʥo, ʱo ʚ ʨeʟʫʣʴʪaʪi ʧiʜʚʠʱeʥʥʷ ʢiʣʴʢocʪi 

ʛʣiaʜʠʥʫ ʯacʪʢa ʛʣʶʪeʥiʥʫ ʚ ʟeʨʥi ʟʤeʥʰʫʻʪʴcʷ. 

ɺ. ʄ. ʈeʤecʣo [125] ʟaʟʥaʯaʚ, ʱo ʫcʧaʜʢʫʚaʥʥʷ ʚʤicʪʫ ʢʣeʡʢoʚʠʥʠ 

ʥaɦ aʜʢaʤʠ ʚiʜʙʫʚa̒ ʪʴcʷ ʜoʙʨe i oʮiʥʢa ʮoɹʛo ʧoʢaʟʥʠʢa ʚ ʜocʣiʜʞʫʚaʥoʤʫ 

ceʣeʢʮiʡʥoʤʫ ʤaʪeʨiaʣi ʻ oʙoʚô̫ ʟʢoʚoʶ. ɺʤicʪ ʢʣeʡʢoʚʠʥʠ ʚ ʟeʨʥi ʧeʨeʙʫʚa̒  ʫ 

ʪicʥiʡ ʟaʣeʞʥocʪi ʚiʜ ʢʣiʤaʪʠʯʥʠʭ ʫʤoʚ ʪa ʥʘʷʚʥocʪi eʣeʤeʥʪiʚ ʞʠʚʣeʥʥʷ ʚ 

ˇʨʫʥʪi [110]. ʊaʢoʞ ʪicʥa ʧoʟʠʪʠʚʥa ʢoʨeʣʷʮiʡʥa ʟaʣeʞʥicʪʴ (r = 0,97) icʥʫʻ ʤiʞ 

ʚʤicʪoʤ ʙiʣʢa i ʢʣeʡʢoʚʠʥʠ ʚ ʟeʨʥi [126]. 

ʂiʣʴʢicʪʴ ʢʣeʡʢoʚʠʥʠ ʚ ʟeʨʥi ʟaʣeʞʠʪʴ ʪaʢoʞ ʚiʜ ʚʤicʪʫ ʢʨoʭʤaʣʶ, a ʷʢicʪʴ 

ʚʠʟʥaʯa̒ ʪʴcʷ ʧʨʫʞʥicʪʶ ʪa ʚ'ʷʟʢicʪʶ, ʱo ʻ ʾʾ ʬiʟʠʯʥʠʤʠ ʚʣacʪʠʚocʪʷʤʠ. 

ɺiʜʧoʚiʜʥo ʜo ʨiʚʥʷ ʮʠʭ ʧoʢʘʟʥʠʢiʚ ʢʣeʡʢoʚʠʥa ʢʣacʠʬiʢʫʻʪʴcʷ ʥa cʣaʙʢʫ, 
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ʤiʮʥʫ ʪa ʢʨʠʭʢʫ. ʅa ʮoɹʤʫ ʞ ʙʘʟʫʻʪʴcʷ ʧoʜiʣ ʧʰeʥʠʮi ʥa ʢʣacʠ ʟa cʠʣoʶ 

ʙoʨoʰʥa, ʧoʨʷʜ iʟ ʧoʢaʟʥʠʢaʤʠ  ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʪa ʢʣeʡʢoʚʠʥʠ. ʊ. A. ʂaʟaʨʮeʚa 

ʨaʟoʤ ʟi cʧiʚaʚʪoʨaʤʠ [113, 127] ʜocʣiʜʠʣa, ʱo oʮiʥʢa ʭʣiʙoʧeʢaʨcʴʢoʾ ʷʢocʪi 

ʧ ehʥʠʮi ʟa ʷʢicʪʶ ʢʣeʡʢoʚʠʥʠ ʜa̒  oʙôʻʢʪʠʚʥi ih ʜaʥi, ʧoʨiʚʥʷʥo ʟ iʥʰʠʤʠ 

ʢʨʠʪeʨiʷʤʠ. 

ʗʢicʪʴ ʚʠʛoʪoʚʣeʥoʛo ʭʣiʙa ʚʠʟʥaʯaʁ ʪʴ caʤe ʚ'ʷʟʢicʪʴ i ʧʨʫʞʥicʪʴ ʪicʪa, a 

ʚoʥʠ ʪʘʢoʞ ʟaʣeʞaʪʴ ʚiʜ ʚʤicʪʫ ʙiʣʢa ʚ ʟeʨʥi. ɺʠcoʢa ʨoʟʪʷʞʥicʪʴ ʟaʙeʟʧeʯʫʻ 

ʭʣiʙoʚi ʧoʨʠcʪʠʡ i eʣacʪʠʯʥʠʡ ʤ'ʷʢʫʰ. Cʧiʚʚiʜʥo ehʥʥʷ ʤiʞ ʧʨʫʞʥicʪʶ ʪicʪa ʪa 

ʡoʛo ʨoʟʪʷʞʥicʪʶ ʥaʟʠʚaʁ ʪʴ ʢoeʬiʮiʻʥʪoʤ ʢoʥʬiʛʫʨaʮiʾ aʣʴʚeoʛʨaʤʠ i ʢiʥʮeʚe 

ʡoʛo ʟʥaʯeʥʥʷ ʚʠʟʥaʯa̒  ʧoʜaʣʴʰʠʡ ʚʠʜ i ʪeʭʥoʣoʛiʶ ʚʠʛoʪoʚʣeʥʥʷ 

ʭʣiʙoʙʫʣoʯʥʠʭ ʚʠʨoʙiʚ iʟ ʜocʣiʜʞʫʚaʥʠʭ coʨʪiʚ [128]. 

Ceʣeʢʮiʡʥo ʤoʞʣʠʚo ʚʧʣʠʚaʪʠ ʥa ʚeʣʠʯʠʥʫ ʧʨʫʞʥocʪi ʪicʪa, aʜʞe ocʪaʥʥʷ 

ʤa̒  ʚʠcoʢʠʡ ʢoeʬiʮiʻʥʪ ʫcʧaʜʢʫʚaʥʥʷ [129]. ʅaʪoʤicʪʴ ʧoʢaʟʥʠʢ ʨoʟʪʷʞʥocʪi 

ʪicʪa ʫcʧaʜʢoʚʫʻʪʴcʷ ʜʫʞe ʚaʞʢo i ceʣeʢʮiʷ ʚʧʣʠʥʫʪʠ ʥa ʡoʛo ʟʥaʯeʥʥʷ ʤoʞe ʟa 

ʜoʧoʤoʛoʶ ʧoceʨeʜʥʠʮʪʚa ʣʠeh ʜe̫ ʢʠʭ aʣeʣeʡ ʣoʢʫciʚ Glu-1 ʪa Glu-3. ʎʷ 

ocoʙʣʠʚicʪʴ ʯʠʥʠʪʴ cʢʣaʜʥo iɦ, ʪoʤʫ ʧʨaʢʪʠʯʥo ʻʜʠʥʠʤ ʟacoʙoʤ ʚʧʣʠʚʫ ʥa 

ʨoʟʪʷʞʥicʪʴ ʪicʪa ʻ ʧiʜʚʠʱeʥʥʷ ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʜʚoʨaʟoʚʠʤ ʚʥeceʥʥʷʤ 

ʨeʢoʤeʥʜoʚaʥʠʭ ʜoʟ ʥiʪʨoʛeʥʫ ʚ ˇʨʫʥʪ ʨaʥo ʚecʥoʶ ʪa ʚ ʧeʨioʜ ʚʠʭoʜʫ ʚ 

ʪʨʫʙʢʫïʢoʣociʥʥʷ.  

ʊaʢoʞ ʚcʪʘʥoʚʣeʥo, ʱo ʟ oʜʥoʯacʥʠʤ ʟʨocʪaʥʥʷʤ ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi 

ʪa ʧoʢʨaɦ eʥʥʷʤ ʭʣiʙoʧeʢaʨcʴʢoʾ ʷʢocʪi ʟʥʠʞʫʻʪʴcʷ ʙioʣoʛiʯʥa (ʭaʨʯoʚa) 

ʮiʥʥicʪʴ ʟeʨʥa. ʎe ʟʫʤoʚʣeʥo ʪʠʤ, ʱo ʧʨʠ ʟʨocʪaʥʥi ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi 

ʧiʜʚʠʱʫʻʪʴcʷ ʯacʪʢa ʢʣeʡʢoʚʠʥʥʠʭ ʙiʣʢiʚ, a ʬʨaʢʮiʷ aʣʴʙʫʤiʥiʚ ʪa ʛʣoʙʫʣiʥiʚ, 

oɦ ʤaʁ ʪʴ ʚʠcoʢʫ ʭaʨʯoʚʫ ʮiʥʥicʪʴ, ʧʨʠ ʮʴoʤʫ ʟʥʠʞʫʻʪʴcʷ. 

ʗʢoɦ ʛoʚoʨʠʪʠ ʧʨo ʪʠʧʠ ʧʰeʥʠʮi ʟa ʪʚeʨʜicʪʶ ʟeʨʥa, ʪo ʚ ʋʢʨaʾ ʥi ʤaʡʞe 

ʚcʷ ʧʰeʥʠʮʷ ʻ ʪʚeʨʜo- aʙo eʢcʪʨaʪʚeʨʜoʟeʨʥoʶ, a ʤôʷʢoʟeʨʥa ʚ ʈe̒ cʪʨi coʨʪiʚ 

ʧʨaʢʪʠʯʥo ʚiʜcʫʪʥʷ. ʌʨaʥʮʫʟʴʢi ceʣeʢʮioʥeʨʠ ʜoʚeʣʠ ʧʨʠʧʫʱeʥʥʷ ʧʨo 

ʟʨocʪaʥʥʷ ʪʚeʨʜocʪi ʟeʨʥa ʫʜʚiʯi ʟa ocʪaʥʥi ʜeʚôʷʥocʪo ʨoʢiʚ [75]. ʊʚeʨʜicʪ ɹ

ʟeʨʥa ʟʫʤoʚʣeʥa ʛeʥeʪʠʯʥʠʤʠ ocoʙʣʠʚocʪʷʤʠ coʨʪʫ, ʫʤoʚaʤʠ i ʪeʭʥoʣoʛiʻʶ 
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ʚʠʨoʱʫʚaʥʥʷ, ʪa, ʚ cʚoʶ ʯeʨʛʫ, ʚʧʣʠʚa̒  ʥa ʚeʣʠʯʠʥʫ eʥeʨʛiʾ ʧoʤeʣʫ, ʷʢicʪʴ ʪa 

ʚʠʭiʜ ʭʣiʙa, ʚoʜoʧoʛʣʠʥaʣʴʥʫ cʧʨoʤoʞʥicʪʴ, ʪeʭʥoʣoʛiʯʥʫ ʷʢicʪʴ ʙoʨoʰʥa. 

ʄôʷʢoʟeʨʥa ʧ ehʥʠʮʷ iʜeaʣʴʥa ʜʣʷ ʚʠʨoʙʥʠʮʪʚa ʙaʛeʪiʚ, ʢʨeʢeʨiʚ ʪo oɦ. Coʨʪʠ 

ʢoʥʜʠʪeʨcʴʢoʛo ʥaʧʨʷʤʫ ʧoʚʠʥʥi ʤaʪʠ ʤôʷʢʫ ʢoʥcʠcʪeʥʮiʶ ʟeʨʥoʚoʛo 

eʥʜocʧeʨʤʫ ʟeʨʥa (ʮʶ oʟʥaʢʫ ʢoʜʫʶʪʴ ʣoʢʫcʠ Pina-D1 ʪa Pinb-D1, aʣeʣi A), ʪoʜi 

ʷʢ ʭʣiʙoʧeʢaʨcʴʢi coʨʪʠ ʤaʁ ʪʴ ʙʫʪʠ ʪʚeʨʜoʟeʨʥʠʤʠ. Iʟ ʪʚeʨʜoʛo ʟeʨʥa 

ʚʠʛoʪoʚʣʷʶʪʴ ʪaʢoʞ ʤaʢaʨoʥʥi ʚʠʨoʙʠ. ʂoʤeʨʮiʡʥoʛo iʥʪeʨecʫ ʜo ʤôʷʢoʟeʨʥʠʭ 

coʨʪiʚ ʤaʡʞe ʥeʤa̒ , i, ʷʢ ʥacʣiʜoʢ, oʟʥaʢa ʪʚeʨʜocʪi ʚ ceʣeʢʮiʡʥoʤʫ ʧʨoʮeci ʥe 

ʢoʥʪʨoʣʶʻʪʴcʷ [128].  

O. I. ʈʠʙaʣʢa [130] ʚʢaʟʫʻ, ʱo ʙaʛaʪooʙiʮʷʶʯʠʤ ʢoʤʧoʥeʥʪoʤ ʫ ceʣeʢʮiʾ 

ʧ ehʥʠʮi ʥa ʷʢicʪʴ ʟeʨʥa ʻ ʛeʥoʪʠʧ ʙiʣoʟeʨʥoʾ ʧʰeʥʠʮi. ɿʫʤoʚʣeʥo ʮe ʪʠʤ, ʱo 

ʚoʥa ʤa̒  ʚʠcoʢʫ ʭaʨʯoʚʫ ʮiʥʥicʪʴ (ʯeʨeʟ ʙiʣʴʫh ʯacʪʢʫ ʚʠciʚoʢ) ʥe ʚʪʨaʯaʁ ʯʠ 

ʧʨʠ ʮʴoʤʫ eʢoʥoʤiʯʥoʾ ʜoʮiʣʴʥocʪi ʚʠʨoʱʫʚaʥʥʷ. ʂoʣiʨ ʟeʨʥa ʧ ehʥʠʮi 

ʟʫʤoʚʣeʥʠʡ ʪʨʴoʤa ʜoʤiʥaʥʪʥʠʤʠ ʛeʥaʤʠ ʟ ʢʫʤʫʣʷʪʠʚʥʠʤ eʬeʢʪoʤ R1, R2 ʪa 

R3. ɻeʥoʪʠʧ ʙiʣoʟeʨʥoʾ ʧʰeʥʠʮi ʤicʪʠʪʴ ʚci ʪʨʠ ʛeʥʠ ʫ ʨeʮecʠʚʥoʤʫ cʪaʥi ï r1, 

r2, r3. ʏʠʤ ʙiʣʴeh ʛeʥoʪʠʧ ʤa̒  ʫ cʚoʻʤʫ cʢʣaʜi ʜoʤiʥaʥʪʥʠʭ ʛeʥiʚ, ʪʠʤ 

ʯeʨʚoʥi ohʶ ʙʫʜe ʟeʨʥiʚʢa ʧ ehʥʠʮi. ʇʰeʥʠʮʷ ʟ ʙiʣoʟeʨʥʠʤ ʛeʥoʪʠʧoʤ 

ʚʠeɦʧʣʶʻʪʴcʷ ʪaʢoʞ i ʚ cʭʨeɦ ʫʚaʥʥʷʭ coʨʪiʚ ʟ ʥeaʣeʣʴʥʠʤʠ ʛeʥaʤʠ R, aʣe i ʚ 

ʮoɹʤʫ ʨaʟi ʤa̒ ʤo cʢʣaʜʥo iɦ ʚ ʜoʙoʨi ceʣeʢʮiʡʥo ʮiʥʥʠʭ ʛeʥoʪʠʧiʚ iʟ ʙiʣoʶ 

ʟeʨʥiʚʢoʶ [131]. 

ʊicʪo ʪa ʚʠʨoʙʠ ʟ ʙoʨoʰʥa ʙiʣoʟeʨʥoʾ ʧʰeʥʠʮi ʟʜaʪʥi ʟʙeʨiʛaʪʠ ʙiʣʠʟʥʫ 

ʪʨʠʚaʣʠʡ ʯac ʜo ʯʘcʫ ʚaʨʢʠ ʯʠ ʚʠʧiʢaʥʥʷ, ʱo ʻ ʮiʥʥoʶ ʪeʭʥoʣoʛiʯʥoʶ 

ʚʣacʪʠʚicʪʶ. ʅeʜoʣiʢoʤ ʾʾ ʻ cʭʠʣʴʥicʪʴ ʜo ʧʨoʨocʪaʥʥʷ ʧʨʠ ʧeʨecʪoʾ ʥʘ ʢoʨeʥi, 

ʷʢoɦ ʧiʜ ʯac ʞʥʠʚ ʫ ʨiʢ ʚʠʨoʱʫʚaʥʥʷ ʡʜʫʪʴ iʥʪeʥcʠʚʥi ʜo iɦ. Aʣe ceʣeʢʮiʡʥo ʮʷ 

ʧʨoʙʣeʤa ʤa̒  ʚʠʨi ehʥʥʷ, aʜʞe ʛeʥeʪʠʯʥa ʚaʨiaʙeʣʴʥicʪʴ ʟa ʮiʻʶ oʟʥaʢoʶ 

ʜocʠʪʴ ʰʠʨoʢa i, ʧʨaʢʪʠʢoʶ ʜoʚeʜeʥo, ʟ ʫcʧiʭoʤ ʚʠʢoʨʠcʪoʚʫʻʪʴcʷ ʜʣʷ 

ʧiʜʚʠʱeʥʥʷ ʪoʣeʨaʥʪʥocʪi ʙiʣoʟeʨʥʠʭ ʜo ʨiʚʥʷ ʯeʨʚoʥoʟeʨʥʠʭ ʧʰeʥʠʮʴ [131].  

ʅa ʜʫʤʢʫ O. I. ʈʠʙaʣʢʠ [130], ʟʥaʯʥoʛo ʧoʰʠʨeʥʥʷ ʫ ʚʠʛoʪoʚʣeʥʥi ʭʣiʙa ʪa 

ʚʠcoʢoʷʢicʥo  ʾ ʣoʢʰʠʥʠ ʥʠʥi ʥaʙʫʣa ʧ ehʥʠʮʷ ʚaʢci. ʎe ʧ ehʥʠʮʷ ʟ ʪʨʴoʤa 
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ʥeaʢʪʠʚʥʠʤʠ aʣeʣʷʤʠ Wx-ʣoʢʫciʚ, ʫ ʥeʾ  aʤiʣoʟa ʧʨaʢʪʠʯʥo ʥe cʠʥʪeʟʫʪ̒cɹʷ, a ʾʾ 

ʚʤicʪ ʫ ʢʨoʭʤaʣi ʤaʡʞe ʨiʚʥʠʡ ʥʫʣʶ. ʇʰeʥʠʮʷ ʞ iʟ oʜʥʠʤ ʯʠ ʜʚoʤa ʥʫʣʴ-

aʣeʣʷʤʠ Wx-ʣoʢʫciʚ ʤa̒  ʟaʥʠʞeʥʠʡ ʚʤicʪ aʤiʣoʟʠ i ʟʚeʪcɹʷ ʯacʪʢoʚo-

ʚaʢci [132, 133]. 

ɹoʨoʰʥo, ʚʠʛoʪoʚʣeʥe iʟ ʧʰeʥʠʮi-ʚaʢci, ʥaʜa̒  ʚʠʨoʙaʤ ʢoʨʠcʥi 

ʚʣacʪʠʚocʪi, ʟaʚʜʷʢʠ ocoʙʣʠʚocʪ̫ ʤ ʙʫʜoʚʠ i ʪeʭʥoʣoʛiʯʥʠʭ ʭaʨaʢʪeʨʠcʪʠʢ ʾʾ 

eʥʜocʧeʨʤʫ i ʢʨoʭʤaʣʶ [134, 135]. ɺcʪaʥoʚʣeʥo, ʱo ʭʣiʙ, ʚʠʧeʯeʥʠʡ iʟ ʙoʨoʰʥa 

ʧ ehʥʠʮi-ʚaʢci, ʥe ʪaʢ ʰʚʠʜʢo ʯeʨcʪʚiʻ, aʜʞe ʾʾ ʢʨoʭʤaʣʴ ʤeʥʰ cʭʠʣʴʥʠʡ ʜo 

ʨeʪʨoʛʨaʜaʮiʾ. ʇoʢaʟʥʠʢ ʢʨʠcʪaʣiʯʥocʪi ʢʨoʭʤaʣʶ ʚaʢci cʢʣaʜa̒  37ï44 %, a ʚ 

ʟʚʠʯaʡʥoʾ ʧʰeʥʠʮi ï 29ï36 %. ʅa̫ ʚʥicʪʴ ʣiʧiʜiʚ ʫ ʢʨoʭʤaʣʴʥʠʭ ʛʨaʥʫʣaʭ ʚaʢci 

(0,2 %) ʥʠʞʯa, ʥiʞ ʫ ʟʚʠʯaʡʥoʾ ʧʰeʥʠʮi (1,0 %), ʱo ʻ iʜeaʣʴʥʠʤ ʜʣʷ 

ʚʠʛoʪoʚʣeʥʥʷ ʮiʣo  ʾʥʠʟʢʠ ʥʠʟʴʢo- ʪa ʚʠcoʢoʤoʣeʢʫʣʷʨʥʠʭ ʤaʣʴʪoʜeʢcʪʨʠʥiʚ, ʷʢi 

ʥe ʥaʙʫʚaʁ ʪʴ ʛiʨʢoʪʠ ʟa ʯac ʚʠcʫʰʫʚaʥʥʷ ʪa ʟʙeʨiʛaʥʥʷ. 

Eʢcʧeʨʠʤeʥʪaʣʴʥo ʜoʚeʜeʥa ʜiʻʪoʣoʛiʯʥa ʮiʥʥicʪʴ ʧʰeʥʠʮi ʯacʪʢoʚo-ʚaʢci 

ʪa cʫʤi ih ʚaʢci ʟi ʟʚʠʯaʡʥoʶ ʧʰeʥʠʮeʁ  [136, 137]. ʍʣiʙ, ʚʠʛoʪoʚʣeʥʠʡ iʟ 

ʙoʨoʰʥa ʚaʢci, ʤa̒  ʧoʤiʪʥo ʥʠʞʯʠʡ oʙôʻʤ, ʷʢicʪʴ ʤôʷʢʫʰa i ʟoʚʥiʰʥiʡ ʚʠʛʣʷʜ, 

ʧoʨiʚʥ̫ʥo ʟi ʟʚʠʯaʡʥʠʤ. ʇʨoʪe ʚʠʨoʙʠ, ʚʠʛoʪoʚʣeʥi ʟ ʙoʨoʰʥʘ ʧ ehʥʠʮi-ʚaʢci, 

ʢʚaʣiʬiʢʫʶʪʴcʷ ʜiʻʪoʣoʛaʤʠ ʷʢ ʪaʢi, ʱo ʟʜaʪʥi ʜoʢoʨiʥʥo ʧoʟʠʪʠʚʥo ʚʧʣʠʥʫʪʠ 

ʥa cʪaʥ ʟʜoʨoʚôʷ ʪa caʤoʧoʯʫʪʪʷ ʣʶʜcʴʢoʛo oʨʛaʥiʟʤʫ [128, 135]. ɺaʢci-

ʢʨoʭʤaʣʴ ʫ ʟeʨʥi ʧ ehʥʠʮi ocoʙʣʠʚo ʮiʥʠʪʴc  ̫ʪaʢoʞ ʜʣʷ ʚʠʨoʙʥʠʮʪʚa ʙioeʪaʥoʣʫ 

ʪa ʭaʨʯoʚoʛo cʧʠʨʪʫ. 

ɿeʨʥo ʧ ehʥʠʮi ʤa̒  ʚ cʚoʻʤʫ cʢʣaʜi ʙaʛaʪo ʮiʥʥʠʭ ʜʣʷ ʟʜoʨoʚôʷ ʣʶʜʠʥʠ 

ʬiʪoʭiʤiʯʥʠʭ cʧoʣʫʢ. ʎe i cʪiʡʢʠʡ ʜo ʧeʨeʪʨaʚʣʶʚaʥʥʷ ʢʨoʭʤaʣʴ, ʬiʪocʪeʨoʣʠ, 

iʥʫʣiʥ, ʚiʪaʤiʥ E, ʙeʪaʾ ʥ, ɓ-ʛʣʶʢaʥʠ, ʣiʛʥiʥ, ʜiʻʪʠʯʥa ʢʣiʪʢoʚʠʥa. ɿʚiʜcʠ 

ʚʠʧʣʠʚa̒  ʥeoʙʭiʜʥicʪʴ ʢoʥʪʨoʣʶʚaʪʠ ʚʠʚeʜeʥi coʨʪʠ ʧʰeʥʠʮi ʥe ʪiʣʴʢʠ ʟa 

ʚʤicʪoʤ ʙiʣʢʘ ʪʘ ʢʣeʡʢoʚʠʥʠ, a ʡ ʟa ʪaʢʠʤʠ cʪʨaʪeʛiʯʥo ʚaʞʣʠʚʠʤʠ ʜʣʷ ʟʜoʨoʚôʷ 

ʪa ʜoʚʛoʣiʪʪʷ ʣʶʜʠʥʠ ʬiʪoʭiʤiʯʥʠʤʠ cʧoʣʫʢʘʤʠ. 

ʂoʨʠcʪʴ ʮiʣoʛo ʟeʨʥa ʚʞe ʜaʚʥo ʥe ʧiʜʣʷʛa̒  cʫʤʥiʚaʤ, a ʥaʡʟʜoʨoʚiʰʠʤ 

ʜʣʷ ʭaʨʯʫʚaʥʥʷ ʻ ʭʣiʙ iʟ ʧʨoʨo eɦʥoʛo ʟeʨʥʘ ï ʚiʥ ʟʙaʛaʯʫʻ oʨʛaʥiʟʤ ʥʠʟʢo  ʁ
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ʮiʥʥʠʭ ʚiʪaʤiʥiʚ (ʚiʪaʤiʥʠ C, ʛʨʫʧʠ ɺ, ʨʠʙoʬʣaʚiʥ, ʥiaʮʠʥ) ʪa ʤiʢʨoeʣeʤeʥʪiʚ, a 

ʪaʢoʞ ʟʥiʤa̒  iʟ ʰʣʫʥʢoʚo-ʢʠʰʢoʚoʛo ʪʨaʢʪʫ ʟaʡʚe ʬeʨʤeʥʪaʪʠʚʥe 

ʥaʚaʥʪaʞeʥʥʷ. ʋ ʭʣiʙa, ʚʠʧeʯeʥoʛo iʟ ʧʨoʨo eɦʥoʛo ʟeʨʥa, ʟʥaʯʥo ʥʠʞʯʠʡ 

ʛʣiʢeʤiʯʥʠʡ iʥʜeʢc, ʱo ʚaʞʣʠʚo ʪaʢoʞ ʜʣʷ ʜiaʙeʪʠʢiʚ [131]. 

Ceʣeʢʮioʥeʨaʤʠ CɻI cʪʚoʨeʥo ʜʞeʨeʣa cʪiʡʢocʪi ʜo ʧʨoʨocʪaʥʥʷ ʧʨʠ 

ʧeʨecʪoʻʚi ʥʘ ʢoʨeʥi, ʰʣʷʭoʤ cʭʨeɦ ʫʚaʥʥʷ coʨʪiʚ ʢʫʣʴʪʫʨʥoʾ ʧʰeʥʠʮi ʟ ʜʠʢʠʤ 

ʨoʜʠʯeʤ ʚʠʜʫ eʛiʣoʧc Ae. tauschii. Cʪʚoʨeʥi coʨʪoʟʨaʟʢʠ, ʱo cʧeʮiaʣʴʥo 

ʧʨʠʟʥaʯeʥi ʜʣʷ ʚʠʧiʢaʥʥʷ ʭʣiʙa ʟ ʧʨoʨo eɦʥoʛo ʟeʨʥa. ɺ CɻI ʪʘʢoʞ ʚʠʚeʜeʥʠʡ 

coʨʪ eʢcʪʨa-ʤôʷʢoʟeʨʥoʾ ʙiʣoʟeʨʥoʾ ʧʰeʥʠʮi ɹiʣʷʚa, ʱo ʤa̒  ʚʠcoʢʫ cʪiʡʢicʪʴ ʜo 

ʬʫʟaʨioʟʫ ʪa aʣʴʪeʨʥaʨioʟʫ ʪa ʤa̒  ʟʥaʯʥʠʡ ʚʤicʪ ʞʠʪʪʻʚo ʚaʞʣʠʚʠʭ 

ʤiʢʨoeʣeʤeʥʪiʚ, ʚiʪaʤiʥiʚ (ocoʙʣʠʚo ʛʨʫʧʠ ɺ) ʪa ʙiʣʢiʚ [86, 101, 130]. 

ʋ ʧʨoʮeci ʚʠʚeʜeʥʥʷ coʨʪiʚ cʠʣʴʥoʾ ʧʰeʥʠʮi ʰʠʨoʢo ʟacʪocoʚʫʶʪʴcʷ 

ʚʥʫʪʨiʰʥoɹʚʠʜoʚi cʭʨeɦ ʫʚaʥʥʷ ʤicʮeʚʠʭ coʨʪiʚ ʟ ʚʠcoʢoʶ ʚʨoʞaʡʥicʪʶ ʪa 

ʷʢicʪʶ ʟeʨʥa, i ʧʨeʜcʪaʚʥʠʢiʚ coʨʪoʚoʛo ʬoʥʜʫ, ʛeoʛʨaʬiʯʥo ʙiʣʴʰ ʚiʜʜaʣeʥʠʭ, 

oɦ ʪaʢoʞ ʤaʁ ʪʴ ʚʠcoʢʫ ʷʢicʪʴ ʟeʨʥa [138]. ɺʢaʟaʥʠʤ ʤeʪoʜoʤ cʪʚoʨeʥi coʨʪʠ 

ʂʨacʥoʜaʨcʴʢoʛo ʥaʫʢoʚo-ʜocʣiʜʥoʛo iʥcʪʠʪʫʪʫ ciʣcɹʴʢoʛo ʛocʧoʜaʨcʪʚa 

ɹeʟocʪa 4, (ʃʶʪecʮeʥc 17 / Cʢoʨocʧeʣʢa 2 (Kanred-Fuicaster 266287, CʐA // 

Klein 33, Aʨʛeʥʪʠʥa)), ʤeʪoʜoʤ iʥʜʠʚiʜʫaʣʴʥoʛo ʜoʙoʨʫ ʟ ʷʢoʾ cʪʚoʨeʥʠʡ 

ʚiʜoʤʠʡ ʫ ʚc oɹʤʫ cʚiʪi ʚʠcoʢoʶ ʷʢicʪʶ ʟeʨʥa coʨʪ ɹeʟocʪa 1. ʊaʢoʞ ʰʣʷʭoʤ 

ʚiʜʜaʣeʥoʾ ʛiʙʨʠʜʠʟaʮiʾ cʪʚoʨeʥʠʡ coʨʪ ɹeʟeʥʯʫʢcʢaʷ 98 (D.C.II -21-44 / 

ɹeʟeʥʯʫʢcʢaʷ 47) [139, 140].  

ʇʨo ʧoʣiʧ ehʥʥʷ ʷʢocʪi ʟeʨʥa ʧ ehʥʠʮi ʥaʧʠcaʥo ʙaʛaʪo ʥaʫʢoʚʠʭ ʧʨaʮʴ, 

ʧʨoʪe ʫ ʚʪiʣeʥʥi ʨeʢoʤeʥʜaʮiʡ, ʚʠcʣoʚʣeʥʠʭ ʧeʨeʚaʞʥoʶ ʙiʣʴʰicʪʶ 

ceʣeʢʮioʥeʨiʚ, ʚʠʥʠʢaʁ ʪʴ ʧeʚʥi cʢʣaʜʥo iɦ, aʜʞe ʨeaʢʮiʾ coʨʪiʚ ʥa ʚʠʨoʱʫʚaʥʥʷ 

ʚ ʨiʟʥʠʭ ʢʣiʤaʪʠʯʥʠʭ ʟoʥʘʭ ʚiʜʨiʟʥʷʶʪʴc  ̫[141].  

Oʪʞe, ʧoʰʫʢ ʜʞeʨeʣ i ʜoʥoʨiʚ iʟ ʚʠcoʢʠʤʠ ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa ʚ 

ʨoʟʤaʾ ʪʪi ʢoʣeʢʮiʡʥoʛo ʛeʥeʪʠʯʥoʛo ʬoʥʜʫ ʥoʚʠʭ coʨʪiʚ ʪa ʧʨoʚeʜeʥʥʷ 

ʧoʜaʣʴʰʠʭ eʢcʧeʨʠʤeʥʪiʚ ʚ ceʣeʢʮiʾ ʧ ehʥʠʮi ʤô̫ ʢoʾ oʟʠʤoʾ ʥa cʪʚoʨeʥʥʷ 

ʷʢicʥi ohʛo ʟeʨʥa ʜʣʷ ʨiʟʥʠʭ ʥaʧʨʷʤiʚ ʪeʭʥoʣoʛiʯʥoʛo ʚʠʢoʨʠcʪaʥʥʷ, ʟ ʯiʪʢʠʤ 
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ʫʨaʭʫʚaʥʥʷʤ ʷʢicʥʠʭ ʭaʨaʢʪeʨʠcʪʠʢ ʢiʥʮeʚoʛo ʧʨoʜʫʢʪʫ, ʻ ʥaʨiʞʥoʶ, 

ʧeʨ ohʯeʨʛoʚoʶ ʡ aʢʪʫaʣʴʥoʶ ʤeʪo  ʁ[101, 142ï145].  

Iʟ ceʣeʢʮiʡʥoʾ i ʛeʥeʪʠʯʥoʾ ʪoʯoʢ ʟoʨʫ, ʜoc̫ ʛʪʠ ʚaʛoʤoʛo ʨeʟʫʣʴʪaʪʫ ʫ 

ʚʠʚeʜeʥʥi ʥoʚoʛo ʛeʥeʪʠʯʥoʛo ʨiʟʥoʤaʥiʪʪʷ ʧʰeʥʠʮi ʟa ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi 

ʟeʨʥa, a ʪaʢoʞ ʜʣʷ ʨeʟʫʣʴʪaʪʠʚʥocʪi oʮiʥoʢ ʪa ʚiʜʙoʨʫ ʤaʪeʨiaʣʫ ʚ ceʣeʢʮiʡʥoʤʫ 

ʧʨoʮeci, ʤoʞʥa ʪiʣʴʢʠ ʧʨʠ ʧoʚʥoʤʫ ʪeʭʥiʯʥoʤʫ ʟaʙeʟʧeʯeʥʥi ʪa 

ʬʫʥʜaʤeʥʪaʣʴʥʠʭ ʟʥaʥʥʷʭ ʚ ʛaʣʫʟʷʭ ʛeʥeʪʠʢʠ, ʮʠʪoʣoʛiʾ, ʙioʣoʛiʾ, ʙioʭiʤiʾ ʡ 

ʤeʜʠʮʠʥʠ. 

 

1.4. Ceʣeʢʮiʷ ʥa ʧʨoʜʫʢʪʠʚʥicʪʴ i ʷʢicʪʴ ʧʰeʥʠʮi oʟʠʤoʾ ʟ 

ʚʠʢoʨʠcʪaʥʥʷʤ ʤiʞcoʨʪoʚoʾ ʛiʙʨʠʜʠʟaʮi  ʾ

ɺʠcoʢi ʚʠʤoʛʠ, ʱo cʪʘʚʠʪʴ ʢoʤeʨʮiʡʥʠʡ ʨʠʥoʢ ʱoʜo ʜaʚʥo icʥʫʶʯʠʭ i 

ʥoʚocʪʚoʨeʥʠʭ coʨʪiʚ, cʪaʁ ʪʴ ʯʠʤʨaʟ ʞoʨcʪʢiʰʠʤʠ ʟ ʢoʞʥʠʤ ʨoʢoʤ 

ʚʠʨoʱʫʚaʥʥʷ ʡ ʢoʞʥʠʤ ʥoʚʠʤ ʚiʜʢʨʠʪʪʷʤ i ʜoc̫ ʛʥeʥʥʷʤ ceʣeʢʮiʾ ʪa ʛeʥeʪʠʢʠ. 

ɺiʜ iʜeaʣʴʥoʛo coʨʪʫ ʧʰeʥʠʮi ʥʠʥi oʯiʢʫʶʪʴ oʪʨʠʤaʪʠ ʨeʢoʨʜʥi ʢoʤʧʣeʢcʠ 

ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ: ʚʠcoʢʠʡ ʧoʪeʥʮiaʣ ʫʨoʞaʡʥocʪi (9,0ï10,0 ʪ/ʛʘ), 

ʫʢoʨoʯeʥe (70ï80 cʤ) ʤiʮʥe cʪeʙʣo, cʪiʡʢicʪʴ ʜo ʚʠʣʷʛaʥʥʷ ʪa ocʠʧaʥʥʷ ʚ 

ʫʤoʚaʭ iʥʪeʥcʠʚʥoʛo ʟeʤʣeʨoʙcʪʚa, ʢoʤʧʣeʢcʥʠʡ iʤʫʥiʪeʪ ʧʨoʪʠ ʥaʡʙiʣʴʰ 

ʰʢoʜoʯʠʥʥʠʭ ʭʚoʨoʙ i ʰʢiʜʥʠʢiʚ, ʚʠcoʢʘ ʧocʫʭo- ʪa ʟʠʤocʪiʡʢicʪɹ [146, 147]. 

ʇoʨʫʯ iʟ ʮʠʤ coʨʪ ʧoʚʠʥeʥ ʙʫʪʠ cʢoʨocʪʠʛʣʠʤ, ʭʘʨʘʢʪeʨʠʟʫʚʘʪʠc  ̫ʚʠcoʢʠʤʠ 

ʭʣiʙoʧeʢʘʨcʴʢʠʤʠ ʷʢocʪʷʤʠ, ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʢoʥʜʠʪeʨcʴʢoʛo ʚʠʢoʨʠcʪaʥʥʷ, 

ʚʠʨoʙʥʠʮʪʚa ʙioeʪaʥoʣʫ, ʤaʪʠ ʧiʜʚʠʱeʥʠʡ ʫʤicʪ ʧʨoʪeʾ ʥʫ, ʢʣeʡʢoʚʠʥʠ, 

ʢʨoʭʤʘʣʶ. ɿaʣeʞʥo ʚiʜ ʪeʭʥoʣoʛiʯʥoʛo ʥaʧʨʷʤʫ ʚʠʢoʨʠcʪaʥʥʷ ʟeʨʥa, ʚiʥ 

ʧoʚʠʥeʥ ʤʘʪʠ ʚʠcoʢʫ ʭaʨʯoʚʫ ʮiʥʥicʪɹ ʪa ʙaʛaʪʠʡ ʚiʪaʤiʥʥʠʡ cʢʣaʜ i ʚʤicʪ 

ʤiʢʨoeʣeʤeʥʪʥiʚ [131]. Oʪʞe, ciʣcɹʴʢoʛocʧoʜaʨcʴʢi ʧiʜʧʨʠʻʤcʪʚa c oɹʛoʜʥi 

cʪaʚʣʷʪʴ ʞoʨcʪʢi ʚʠʤoʛʠ ʜo ʥoʚʠʭ coʨʪiʚ. Cʪʚoʨeʥʥʷʤ ʪaʢʠʭ ʚʠcoʢoiʥʪeʥcʠʚʥʠʭ 

coʨʪiʚ ʥʠʥi ʟ ʫcʧiʭoʤ ʟaʡʤa̒ ʪʴcʷ ceʣeʢʮiʷ ï ʰʣʷʭoʤ ʛiʙʨʠʜʠʟaʮiʾ.  

ɺ icʪoʨiʾ ceʣeʢʮiʡʥoʛo ʧʨoʮecʫ ʤaʣa ʤicʮe ʟʤiʥa ʟaʛaʣʴʥoʧʨʠʡʥʷʪʠʭ 

ʤeʪoʜiʚ ceʣeʢʮiʾ. ʇicʣʷ ʧeʨ ohʛo eʪaʧʫ ʨoʙoʪʠ ceʣeʢʮioʥeʨa ï iʥʜʠʚiʜʫaʣʴʥoʛo 
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ʯʠ ʤacoʚoʛo ʜoʙoʨʫ ceʨeʜ ʤicʮeʚʠʭ coʨʪiʚ (ʟaʢʣaʜʢa ʣiʥiʡ iʟ ʧoʧʫʣʷʮiʡ), 

ocʥoʚʥʠʤʠ cʧocoʙaʤʠ ʧoʢʨaɦ eʥʥʷ ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ ʷʢocʪeʡ ʧ ehʥʠʮi cʪaʣa 

ʤiʞʚʠʜoʚa (iʟ ʧʨeʜcʪaʚʥʠʢaʤʠ iʥʰʠʭ ʚʠʜiʚ) ʪa ʚʥʫʪʨiʰʥoɹʚʠʜoʚa ʛiʙʨʠʜʠʟaʮiʷ 

(cʭʨeɦ ʫʚaʥʥʷ ʤiʞ coʙoʶ eʢoʣoʛiʯʥo ʪa ʛeoʛʨaʬiʯʥo ʚiʜʜaʣeʥʠʭ ʧʨeʜcʪaʚʥʠʢiʚ 

oʜʥoʛo ʚʠʜʫ). Aʣe ʤiʞcoʨʪoʚa ʛiʙʨʠʜʠʟaʮiʷ ʻ ʧoʨiʚʥʷʥo ʧʨocʪiʰʠʤ ʤeʪoʜoʤ 

ceʣeʢʮiʾ, aʜʞe ʟaʨaʟ ʫʞe ʜocʠʪʴ ʜoʙʨe ʚʠʚʯeʥo ʛeʥoʬoʥʜ ʧʰeʥʠʮi, i ʥaɦ aʜʢʠ ʚiʜ 

cʭʨeɦ ʫʚaʥʥʷ coʨʪiʚ ʤoʞʫʪʴ ʤaʪʠ ʜoʚoʣi ʧeʨeʜʙaʯʫʚaʥi ʭaʨaʢʪeʨʠcʪʠʢʠ ʪa 

ʚʠcoʢʫ ʬeʨʪʠʣʴʥicʪʴ, ʱo iʥoʜi ʻ ʚʠʨi ahʣʴʥʠʤ [21]. 

ɿoʚciʤ ʥeʜaʚʥo ocʥoʚʥʠʤ ʤeʪoʜoʤ ceʣeʢʮiʾ ʥa ʷʢicʪʴ ʟeʨʥa ʙʫʚ 

iʥʜʠʚiʜʫaʣʴʥʠʡ ʜoʙiʨ. ʊaʢ, ʚcecʚiʪʥʴoʚiʜoʤʠʡ coʨʪ cʠʣʴʥoʾ ʧʰeʥʠʮi 

ʋʢʨaʾʥʢa 0246 (ʫ ʧoʜaʣʴohʤʫ ʚʠʟʥaʥʠʡ OOʅ cʚiʪoʚʠʤ cʪaʥʜaʨʪoʤ ʟa ʷʢicʪʶ) 

cʪʚoʨeʥʠʡ ʰʣʷʭoʤ iʥʜʠʚiʜʫaʣʴʥoʛo ʜoʙoʨʫ ʟ ʋʛoʨcʴʢʠʭ ʙaʥaʪoʢ ʥa ʢoʣʠʰʥiʡ 

ʄʠʨoʥiʚcʴʢiʡ ceʣeʢʮiʡʥiʡ cʪaʥʮiʾ (ʥʠʥi ʄIʇ) ʫ 20-ʭ ʨoʢaʭ ʤʠʥʫʣoʛo cʪoʣiʪʪʷ. 

ʊaʢʠʤ ʞe ʰʣʷʭoʤ ʙʫʣo cʪʚoʨeʥo coʨʪ ʧ ehʥʠʮi oʟʠʤoʾ ʂooʧeʨaʪoʨʢa i coʨʪ ʷʨoʾ 

cʠʣʴʥoʾ ʧʰeʥʠʮi ʎeʟiʫʤ III iʟ ʤicʮeʚoʾ ʏoʨʥoʢoʣocʢʠ [148ï150]. Oʜʥaʢ ocʪaʥʥiʤ 

ʯacoʤ ʫ ceʣeʢʮiʾ ʥa ʷʢicʪʴ ʰʠʨoʢoʛo ʨoʟʧoʚcʶʜʞeʥʥʷ ʥaʙʫʣa ʛiʙʨʠʜʠʟaʮiʷ ʟ 

ʥacʪʫʧʥʠʤ ʙaʛaʪoʨaʟoʚʠʤ iʥʜʠʚiʜʫaʣʴʥʠʤ ʜoʙoʨoʤ. ʎeʡ ʤeʪoʜ cʪaʚ ocʥoʚʥʠʤ 

ʟa ceʣeʢʮiʾ ʥa ʷʢicʪʴ. 

ʇʨʠ ʤiʞcoʨʪoʚiʡ ʛiʙʨʠʜʠʟaʮiʾ ʊ. aestivum ʚʠʢoʨʠcʪoʚʫʻʪʴcʷ ʮiʣa ʧʣe̫ ʜa 

coʨʪiʚ ʧʰeʥʠʮi ʤôʷʢoʾ oʟʠʤoʾ, ʥa̫ ʚʥʠʭ, i ʪʠʭ, ʱo ʫʪʚoʨʶʶʪʴcʷ ʚʥacʣiʜoʢ 

ʨiʟʥoʤaʥiʪʪʷ ʤeʪeoʫʤoʚ, cʧoʥʪaʥʥʠʭ i ʰʪʫʯʥʠʭ ʤʫʪaʮiʡ ʪa iʥʰʠʭ ʯʠʥʥʠʢiʚ. ʎi 

coʨʪʠ ʻ ʥociʷʤʠ oʢʨeʤʠʭ, ʮiʥʥʠʭ ʫ ʧʨaʢʪʠʯʥoʤʫ ʚʠʢoʨʠcʪaʥʥi, oʟʥaʢ i 

ʚʣacʪʠʚocʪeʡ, aʜʞe ʤaʁ ʪʴ ʫ ʛeʥoʤi ʛeʥʠ ʧoʣoɹʚoʾ ʪoʣeʨaʥʪʥocʪi ʜo ʛʨʠʙʥʠʭ 

ʭʚoʨoʙ. ʇʨoʪe ʪaʢi coʨʪʠ ʥe ʧeʨeʥoc̫ ʪʴ ʟʤiʥ ʢʣiʤaʪʫ, ʧiʜʚʠʱeʥʠʭ ʥoʨʤ ʧoʣʠʚiʚ 

ʪa ʜoʟ ʜoʙʨʠʚ, ʱo ʨoʙʠʪʴ ʤoʞʣʠʚʠʤ ʾʭ ceʣeʢʮiʡʥe ʚʠʢoʨʠcʪaʥʥʷ ʣʠʰe ʷʢ 

ʚʠʭiʜʥʠʡ ʤaʪeʨiaʣ. Aʢaʜeʤiʢ ʇ. ʇ. ʃʫʢ'ʷʥeʥʢo[22, 99, 151], ʟacʪocoʚʫʶʯʠ 

ʛiʙʨʠʜʠʟaʮiʶ ʛeoʛʨaʬiʯʥo ʚiʜʜaʣeʥʠʭ ʬoʨʤ ʫ cʧoʣʫʯeʥʥi ʟ ʧoʚʪoʨʥʠʤʠ 

cʭʨeɦ ʫʚaʥʥʷʤʠ ʥoʚʠʭ ʛiʙʨʠʜʥʠʭ coʨʪiʚ ʟ ʢʨaɦ ʠʤʠ ceʣeʢʮiʡʥʠʤʠ ʥoʤeʨaʤʠ i 

ʥacʪʫʧʥʠʤ ʙaʛaʪoʨaʟoʚʠʤ ʜoʙoʨoʤ, ʜoc̫ ʛ ʚʠʜaʪʥʠʭ ʫcʧiʭiʚ ʫ cʪʚoʨeʥʥi 
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ʚʠcoʢoʷʢicʥʠʭ ʧʨoʜʫʢʪʠʚʥʠʭ coʨʪiʚ ʧʰeʥʠʮi: ʅoʚoʫʢʨaʾʥʢa 83, ʅoʚoʫʢʨaʾʥʢa 

84, ɹeʟocʪa 4, ɹeʟocʪa 1, ʂʨacʥoʜaʨcʴʢa 39 ʪa iʥ. [22, 99, 151].  

ʋ ʂaʟaʭcʪaʥi ʢʨaɦ i coʨʪʠ (ʄiʣʴʪʫʨʫʤ 45 ʪa iʥ.) cʠʣʴʥʠʭ ʧ ehʥʠʮʴ ʙʫʣʠ 

cʪʚoʨeʥi ʰʣʷʭoʤ cʢʣaʜʥoʾ ʛiʙʨʠʜʠʟaʮiʾ ʤicʮeʚʠʭ ʬoʨʤ ʟ iʥoʟeʤʥʠʤʠ 

ʚʠcoʢoʷʢicʥʠʤʠ ʟʨaʟʢaʤʠ [152, 153].  

ʂaʥaʜcʴʢi ʚʯeʥi ceʣeʢʮiʶ ʥa ʷʢicʪʴ ʧʨoʚoʜʷʪʴ ʤeʪoʜoʤ ʛiʙʨʠʜʠʟaʮiʾ 

ʛeoʛʨaʬiʯʥo ʚiʜʜaʣeʥʠʭ ʬoʨʤ. ɼʣʷ ʛiʙʨʠʜʠʟaʮiʾ ʰʠʨoʢo ʚʠʢoʨʠcʪoʚʫʻʪʴcʷ 

ʤaʪeʨiaʣ ʟ ʢoʣʠʰʥʴoʛo CʈCʈ, Iʥʜiʾ i ɿaʭiʜʥoʾ ɭʚʨoʧʠ. ʅaʡʚʠʟʥaʯʥiʰʠʤ 

ʜoc̫ ʛʥeʥʥʷʤ ʢaʥaʜcʴʢoʾ ceʣeʢʮiʾ ʥa ʷʢicʪʴ ʙʫʣo cʪʚoʨeʥʥʷ coʨʪʫ Marquis, 

ʢoʪʨʠʡ ʜo c oɹʛoʜeʥʥʷ ʟaʣʠah̒ ʪʴcʷ cʪaʥʜaʨʪoʤ ʟ ʷʢocʪi ʟeʨʥa [154]. Cʢʣaʜʥa 

ʛiʙʨʠʜʠʟaʮiʷ ʟa ceʣeʢʮiʾ ʥa ʷʢicʪʴ ʟacʪocoʚʫʶʪɹcʷ ʚ Aʨʛeʥʪʠʥi, ʄeʢcʠʮi, CʐA, 

Aʚcʪʨaʣiʾ i ʙaʛaʪoɹʭ iʥʰʠʭ ʢʨaʾ ʥaʭ [107, 155, 156].  

ʋ ceʣeʢʮiʾ ʥa ʧiʜʚʠʱeʥʥʷ ʧʨoʜʫʢʪʠʚʥocʪi ʪa ʷʢocʪi ʟeʨʥa ʧ ehʥʠʮi ʧeʚʥe 

ʟʥʘʯeʥʥʷ ʤʘʻ ʚʠʢoʨʠcʪaʥʥʷ ʭiʤiʯʥʠʭ ʪa ʬiʟʠʯʥʠʭ ʤʫʪaʛeʥiʚ [157 ï 159]. ʅʠʥi 

ʚiʜoʤo ʧoʥaʜ 1000 ʭiʤiʯʥʠʭ ʤʫʪaʛeʥiʚ ï ʜieʪʠʣ- ʪa ʜʠʤeʪʠʣcʫʣʴʬaʪ, ʢoʣʭiʮʠʥ 

ʪa iʥ. Iʟ ʬiʟʠʯʥʠʭ ʤʫʪʘʛeʥiʚ ʰʠʨoʢoʛo ʟacʪocʫʚaʥʥʷ ʥaʙʫʣʠ ʨeʥʪʛeʥiʚcʴʢe 

ʛaʤʤa-ʚʠʧʨoʤiʥʶʚaʥʥ,̫ ʤeʪoʜ ʪeʨʤiʯʥoʛo ʤʫʪaʛeʥeʟʫ. ʐʣʷʭoʤ ʟʤiʥʠ ʷʨʠʭ 

ʬoʨʤ ʫ oʟʠʤi (ʤeʪoʜ ʪeʨʤiʯʥoʛo ʤʫʪaʛeʥeʟʫ) aʢaʜeʤiʢ ɺ. ʈeʤecʣo [94, 160, 161] 

cʪʚoʨʠʚ coʨʪ cʠʣʴʥoʾ ʧʰeʥʠʮi oʟʠʤoʾ ʄʠʨoʥiʚcʴʢʘ 808, ʘ ʚ ocʪaʥʥi ʨoʢʠ cʚoʻʾ 

ʨoʙoʪʠ ʚiʥ ʨoʟʧoʯaʚ ʚʠʢoʨʠcʪoʚʫʚaʪʠ ʛiʙʨʠʜʠʟaʮiʶ ʟʤiʥeʥʠʭ ʬoʨʤ iʟ coʨʪaʤʠ 

ʚiʪʯʠʟʥʷʥoʾ ʪa iʥoʟeʤʥoʾ ceʣeʢʮiʾ ʜʣʷ oʪʨʠʤaʥʥʷ cʠʣʴʥʠʭ ʚʠcoʢoʚʨoʞaʡʥʠʭ 

coʨʪiʚ ʧʰeʥʠʮi oʟʠʤoʾ (ʄʠʨoʥiʚcʴʢa ʶʚiʣeʡʥa, ʄʠʨoʥiʚcʴʢa 25 ʪa iʥ.). 

ɺiʜoʤo, ʱo ʫcʧiʭ ʫ ceʣeʢʮiʾ ʥa ʷʢicʪʴ ʟeʨʥa icʪoʪʥo ʟaʣeʞʠʪʴ ʚiʜ cʪʫʧeʥʁ  

ʚʠʚʯeʥʥʷ ʛeʥeʪʠʢʠ ʮiʻʾ oʟʥaʢʠ. ɺeʣʠʢa ʢiʣʴʢicʪʴ ʨoʙiʪ [64, 81, 118, 130, 162ï

165] ʧʨʠcʚʷʯeʥa ʚʠʚʯeʥʥʶ ʛeʥeʪʠʢʠ oʟʥaʢ ʷʢocʪi ʟeʨʥa. 

ɺʧeʨ eh ʟʚeʨʥʫʚ ʫʚaʛʫ ʥa ʨoʟ eɦʧʣeʥʥʷ ʛiʙʨʠʜiʚ ʟa ʷʢicʪʶ ʟeʨʥa R. ʅ. Biffen 

[129], ʷʢʠʡ ʥe ʣʠeh ʧoʢaʟaʚ, ʱo ʨoʟ eɦʧʣeʥʥʷ ʚiʜʙʫʚa̒ ʪʴcʷ ʟa ʟaʢoʥaʤʠ 

ʄeʥʜeʣʷ, aʣe ʡ ʜoʚiʚ, ʱo ʤoʞʥa cʧoʣʫʯaʪʠ ʚ coʨʪi ʜʚi ʥaʡʚaʞʣʠʚi ih 

ʛocʧoʜaʨcʴʢo-ʮiʥʥi oʟʥaʢʠ ʧ ehʥʠʮi ï ʷʢicʪʴ ʟeʨʥa i ʚʠcoʢʫ ʧʨoʜʫʢʪʠʚʥicʪʴ. 
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ʇʨoʪe ʥaʡʙiʣʴʰ ˇʨʫʥʪoʚʥʠʤʠ ʜocʣiʜʞeʥʥʷʤʠ ʟ ʮʴoʛo ʥʘʧʨʷʤʢʫ  ʻ ʨoʙoʪʠ, 

ʟʜiʡcʥeʥi ʚ ʅiʤeʯʯʠʥi E. Stuke [166], ʚ CʐA ï V. ɸ. Johnson [167, 168], ʚ ʈociʾ ï 

O. I. ʄaʡcʪʨeʥʢoʤ ʟi cʧiʚaʚʪoʨaʤʠ [122, 123], ʚ ʋʢʨaʾ ʥi ï O. O. Coʟiʥoʚʠʤ ʟi 

cʧiʚaʚʪoʨaʤʠ [72], O. I. ʈʠʙaʣʢoʶ [130]. 

ʂʨiʤ ʧoʟʠʪʠʚʥʠʭ ʷʢicʥʠʭ ʭaʨaʢʪeʨʠcʪʠʢ coʨʪiʚ, ʚeʣʠʢa ʫʚaʛa ʧʨʠʜiʣʷʻʪʴcʷ 

ʪaʢoʞ ʜoʚʞʠʥi cʪeʙʣa ʧ ehʥʠʮi, aʜʞe ʢoʨoʪʢocʪeʙʣʦʚi ʬoʨʤʠ ʧoʢaʟʫʶʪʴ ʢʨaɦ i 

ʧoʢaʟʥʠʢʠ ʫʨoʞaʡʥocʪi ʟeʨʥa [169]. ʅʠʟʴʢocʪeʙʣʦʚi ʬoʨʤʠ ceʣeʢʮiʡʥo ʮiʢaʚi 

ʥa̫ ʚʥicʪʶ ʫ cʚoʻʤʫ ʛeʥoʤi ʛeʥiʚ cʪiʡʢocʪi ʜo ʪʚeʨʜoʾ caʞʢʠ [57, 170]. A ʟaʛaʣoʤ 

eʢcʧeʨʠʤeʥʪaʣʴʥo ʜoʚeʜeʥo, ʱo ʚʠcoʢoʨocʣi ʪa ʢoʨoʪʢocʪeʙʣʦʚi ʬoʨʤʠ ʻ 

ʨiʟʥʠʤʠ ʙioʣoʛiʯʥʠʤʠ cʠcʪeʤaʤʠ [169, 171]. ʇʨʠ ʮʴoʤʫ ʚʠʟʥaʯaʣʴʥʠʤ 

ʧoʢaʟʥʠʢoʤ ʨiʚʥʷ ʚʨoʞaʡʥocʪi ʚʠcoʢoʨocʣʠʭ coʨʪiʚ ʻ ʢiʣʴʢicʪ ɹʟeʨeʥ ʫ ʢoʣoci, a 

ʢoʨoʪʢocʪeʙʣʦʚʠʭ ï ʛʫcʪoʪʘ ʧʨoʜʫʢʪʠʚʥoʛo cʪeʙʣocʪo  ʁ[172]. 

ʊaʢoʞ ʚcʪaʥoʚʣeʥo [173, 174], ʱo ʥʠʟʴʢoʨocʣi coʨʪʠ ʧeʨeʚʠʱʫʶʪʴ 

ʚʠcoʢocʪeʙʣʦʚi ʟa ʥaʪʫʨoʶ ʟeʨʥa, ʧʨaʢʪʠʯʥo ʥe ʧocʪʫʧaʁ ʪcɹʷ ʟa cʢʣoʚʠʜʥicʪʶ, 

ʷʢicʪʶ ʪa ʢiʣʴʢicʪʶ ʢʣeʡʢoʚʠʥʠ ʚ ʙoʨoʰʥi, cʠʣoʶ ʙoʨoʰʥa, ʭoʯʘ ʚ ʜe̫ ʢʠʭ 

cʭʨeɦ ʫʚaʥʥʷʭ ʜeɦ o ʡ ʧocʪʫʧaʁ ʪcɹʷ ʟa ʚʤicʪoʤ ʙiʣʢa ʚ ʟeʨʥi. ɿa ʧoʢaʟʥʠʢoʤ 

ceʜʠʤeʥʪaʮiʾ ʢoʨoʪʢocʪeʙʣʦʚi coʨʪʠ ʪaʢoʞ ʥe ʧocʪʫʧaʁ ʪcɹʷ ʚʠcoʢoʨocʣʠʤ, a ʟa 

ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʭʣiʙa ʥaʚiʪʴ ʧeʨeʚʠʱʫʶʪʴ ʾʭ [175]. Caʤe ʟ ʮʠʭ ʧʨʠʯʠʥ ʫ 

ʥah iʡ ʨoʙoʪi ʧoʨʷʜ iʟ ʧoʢaʟʥʠʢʘʤʠ ʷʢocʪi ʟeʨʥa, aʜaʧʪʠʚʥocʪi, ʪa cʪiʡʢocʪi 

ʧʨoʪʠ ʭʚoʨoʙ, ʟʥʘʯʥʘ ʫʚaʛa ʧʨʠʜiʣʷʻʪʴcʷ ʪaʢoʞ i ʜoʚʞʠʥi cʪeʙʣa ʜocʣiʜʞʫʚaʥʠʭ 

ʛiʙʨʠʜiʚ. 

ɿa cʪaʥʜaʨʪʠ ʚ oʮiʥʮi ʨeʟʫʣʴʪaʪʠʚʥocʪi ʥah ʠʭ cʭʨeɦ ʫʚaʥʴ ʚʟʷʪo coʨʪʠ 

ʇoʣicʴʢa 90 (ʅʅʎ çIʥcʪʠʪʫʪ ʟeʤʣeʨoʙcʪʚa ʅAAʅè) ʪa ʇeʨʣʠʥa ʃicocʪeʧʫ 

(ɹiʣoʮeʨʢiʚcʴʢa ʜocʣiʜʥo-ceʣeʢʮiʡʥa cʪaʥʮiʷ Iʥcʪʠʪʫʪʫ ʙioeʥeʨʛeʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ i ʮʫʢʨoʚʠʭ ʙʫʨʷʢiʚ ʅAAʅ). ʇoʣicʴʢa 90 ʙʫʣa cʪʚoʨeʥa ʤeʪoʜoʤ 

iʥʜʠʚiʜʫaʣʴʥoʛo ʜoʙoʨʫ ceʨeʜ ʧoʧʫʣʷʮiʾ coʨʪʫ ʇoʣicʴʢa 87 [84]. ʎeʡ coʨʪ ʤʘʻ 

ʜoʙʨi ʧoʢaʟʥʠʢʠ cʪiʡʢocʪi ʧʨoʪʠ ʢoʤʧʣeʢcʫ ʭʚoʨoʙ ʪa ʚʠʣʷʛaʥʥʷ, ʚʠcoʢʫ 

ʚʨoʞʘʡʥicʪʴ, ʧoʢaʟʥʠʢʠ ʷʢocʪi ʟeʨʥa, ʧocʫʭocʪiʡʢicʪʴ, ʤoʨoʟocʪiʡʢicʪʴ i 

cʪiʡʢicʪʴ ʜo ʧʨoʨocʪaʥʥʷ ʟeʨʥa ʚ ʢoʣoci.  
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Coʨʪ ʇeʨʣʠʥa ʃicocʪeʧʫ [82] ʥa coʨʪoʚʠʧʨoʙʫʚaʥʥi ʟaʨeʢoʤeʥʜʫʚaʚ ceʙe 

ʷʢ ʚʠcoʢoʚʨoʞaʡʥʠʡ, ʥaʚiʪʴ ʚ eʢcʪʨeʤaʣʴʥʠʭ ʫʤoʚaʭ ʧocʫʭʠ. ɺiʥ ʻ ʜocʠʪʴ 

cʪiʡʢʠʤ ʧʨoʪʠ ʙʫʨoʾ iʨʞi, ʬʫʟaʨioʟʫ ʢoʣoca ʪa ʙoʨoʰʥʠcʪoʾ ʨocʠ. ʎeʡ coʨʪ 

ʟʠʤocʪiʡʢʠʡ, ʧocʫʭocʪiʡʢʠʡ, cʪiʡʢʠʡ ʜo ʚʠʣʷʛaʥʥʷ, ʧʨoʨocʪaʥʥʷ ʟeʨʥa ʚ ʢoʣoci 

ʪa ocʠʧaʥʥʷ. ɿa cʚoʾʤʠ ʭʣiʙoʧeʢaʨcʴʢʠʤʠ ʷʢocʪʷʤʠ coʨʪʠ-cʪaʥʜaʨʪʠ (ʷʢi 

ʚʠʢoʨʠcʪaʥi ʫ cʭʨeɦ ʫʚaʥʥʷʭ) ʥaʣeʞaʪʴ ʜo ʢaʪeʛoʨiʾ ʮiʥʥʠʭ ʧʰeʥʠʮʴ. 

ɼo ɼeʨʞaʚʥoʛo ʨe̒ cʪʨʫ coʨʪiʚ ʨocʣʠʥ ʧʨʠʜaʪʥʠʭ ʜʣʷ ʧoʰʠʨeʥʷ ʚ ʋʢʨaʾ ʥi 

cʪaʥoʤ ʥa 10.06.2015 ʨ. ʚʥeceʥo 325 coʨʪiʚ ʧ ehʥʠʮi ʤôʷʢoʾ oʟʠʤoʾ, ʟ ʥʠʭ 196 

coʨʪiʚ ʚiʜʥeceʥo ʟa ʷʢicʪʶ ʜo cʠʣʴʥʠʭ ʧʰeʥʠʮʴ, 103 ï ʜo ʮiʥʥʠʭ ʧʰeʥʠʮʴ [176]. 

ʊaʢ, ʥaʧʨʠʢʣaʜ, coʨʪ Aʨʪeʤiʜa (ɺʅIC ʪʘ Iɿ ʅɸɸʅ) ʻ ʮiʥʥoʶ ʧʰeʥʠʮeʁ , ɭʨʤaʢ 

ï cʠʣʴʥoʶ ʧ ehʥʠʮeʁ .  

Coʨʪʠ, ʷʢi ʙʫʣʠ ʚʟʷʪi ʥaʤʠ ʚ ʜocʣiʜʞeʥʥʷ ʟa ʙaʪʴʢiʚcʴʢi ʬoʨʤʠ, ʟʛiʜʥo ʟ 

ʂaʪaʣoʛoʤ coʨʪiʚ ʨocʣʠʥ [83] ʭaʨaʢʪeʨʠʟʫʶʪʴcʷ ʪaʢʠʤʠ ʧoʢaʟʥʠʢaʤʠ. ʃeʚaʜa i 

ɼʠʢaʥʴʢa (ceʣeʢʮiʾ ʇoʣʪaʚcʴʢoʾ ʜeʨʞaʚʥoʾ aʛʨaʨʥoʾ aʢaʜeʤiʾ), ʃioʥa (ceʣeʢʮiʾ 

Ceʣeʢʮiʡʥo-ʛeʥeʪʠʯʥoʛo iʥcʪʠʪʫʪʫ), ɼaʨ ʃʫʛaʥʱʠʥʠ (ceʣeʢʮiʾ ʃʫʛaʥcʴʢoʛo 

iʥcʪʠʪʫʪʫ aʛʨoʧʨoʤʠcʣoʚoʛo ʚʠʨoʙʥʠʮʪʚa, ʊOɺ çʅaciʥʥʷ ʃʫʛaʥʱʠʥʠè), ɭʨʤaʢ 

(ceʣeʢʮiʾ ɼeʨʞaʚʥoʾ ʥaʫʢoʚoʾ ʫcʪaʥoʚʠ ɺceʨociʡcʴʢʠʡ ʥaʫʢoʚo-ʜocʣiʜʥʠʡ 

iʥcʪʠʪʫʪ ʟeʨʥoʚʠʭ ʢʫʣʴʪʫʨ iʤ. I.ɻ. ʂaʣʠʥeʥʢa) ʤaʁ ʪʴ ceʨeʜʥʶ ʜoʚʞʠʥʫ cʪeʙʣa, ʻ 

ʟʠʤo-, ʧocʫʭocʪiʡʢʠʤʠ, cʪiʡʢʠʤʠ ʧʨoʪʠ ocʥoʚʥʠʭ ʰʢoʜoʯʠʥʥʠʭ ʭʚoʨoʙ, 

ʚʠʣʷʛaʥʥʷ ʪa ocʠʧaʥʥʷ ʟeʨʥa ʟ ʢoʣocʫ, ʎi coʨʪʠ ʚiʜʥoc̫ ʪʴcʷ ʜo cʠʣʴʥʠʭ 

ʧ ehʥʠʮʴ, ʧoʢaʟʫʶʪʴ ʜoʙʨi ʪa ʚiʜʤiʥʥi ʭʣiʙoʧeʢaʨcʴʢi ʧoʢaʟʥʠʢʠ. Coʨʪʠ ʃaʨc 

(ɿaaʪeʥ ʋʥioʥ, ʅiʤeʯʯʠʥa), Cʪoʣʠʯʥa (Iɿ ʅAAʅè) ʚiʜʥoc̫ ʪʴcʷ ʜo ʮiʥʥʠʭ 

ʧ ehʥʠʮʴ, ʟaʨeʢoʤeʥʜʫʚaʣʠ ceʙe eʬeʢʪʠʚʥʠʤʠ ʜoʥoʨaʤʠ cʪiʡʢocʪi ʜo 

ʥecʧʨʠʷʪʣʠʚʠʭ ʧoʛoʜʥʠʭ ʫʤoʚ, ʚʠʣʷʛaʥʥʷ ʪa ocʠʧaʥʥʷ, ʧʨoʪʠcʪoʷʥʥʷ ʫʨaʞeʥʥʶ 

ʭʚoʨoʙaʤʠ. ɺoʥʠ ʤaʁ ʪʴ ʜoʙʨi ʙoʨoʰʥoʤeʣʴʥi ʪa ʭʣiʙoʧeʢaʨcʴʢi ʧoʢaʟʥʠʢʠ. ɿa 

ʪʨʠʚaʣicʪʶ ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ ʜocʣiʜʞʫʚʘʥi coʨʪʠ ceʨeʜʥʴoʨaʥʥi ʪa 

ceʨeʜʥʴocʪʠʛʣi.  

Caʤe ʟa ʪaʢʠʤʠ ʧoʢaʟʥʠʢaʤʠ ʧʨoʚoʜʠʪʴcʷ ʜoʙiʨ ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ, ʢoʣʠ 

ʟa ʤeʪʫ cʪaʚʣʷʪʴ cʪʚoʨeʥʥʷ ʢoʥʢʫʨeʥʪocʧʨoʤoʞʥʠʭ ʫ ʭʣiʙoʨoʙcʴʢoʤʫ ceʛʤeʥʪi 
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cʫʯacʥoʛo aʛʨaʨʥoʛo ʨʠʥʢʫ coʨʪiʚ ʧʰeʥʠʮi ʤôʷʢoʾ oʟʠʤoʾ. ʊiʣʴʢʠ ʚʠʚeʜeʥʥʷʤ 

ʚʠcoʢoʷʢicʥʠʭ iʥʪeʥcʠʚʥʠʭ coʨʪiʚ ʊ. aestivum, ʟ ʯiʪʢʠʤ i ʢoʨeʢʪʥʠʤ ʨoʟʜiʣeʥʥʷʤ 

ʾʭ ʟa ʥaʧʨʷʤaʤʠ ʧoʜaʣʴohʛo ʪeʭʥoʣoʛiʯʥoʛo ʚʠʢoʨʠcʪaʥʥʷ ʧʨʠʙʣʠʟʠʪʴ ʋʢʨaʾ ʥʫ 

ʜo cʚiʪoʚʠʭ ceʣeʢʮiʡʥʠʭ cʪaʥʜaʨʪiʚ. 

ɿa ʤaʪeʨiaʣaʤʠ ʜaʥoʛo ʨoʟʜiʣʫ aʚʪoʨoʤ oʧʫʙʣiʢoʚaʥo ʧʨʘʮʶ [177]. 

 



 42 

ʈOɿɼIʃ 2 

ʋʄOɺʀ, ʄAʊEʈIAʃ ʊA ʄEʊOɼʀʂA ʇʈOɺEɼEʅʅʗ ɼOCʃIɼɾEʅʔ 

 

2.1. Aʛʨoʤeʪeoʨoʣoʛiʯʥi ʫʤoʚʠ ʧʨoʚeʜeʥʥʷ ʜocʣiʜʞeʥ  ɹ

ʇoʛoʜʥi ʫʤoʚʠ ʻ ʜʫʞe ʚaʞʣʠʚʠʤ ʬaʢʪoʨoʤ ʬoʨʤʫʚaʥʥʷ ʧʨoʜʫʢʪʠʚʥocʪi 

ciʣcɹʴʢoʛocʧoʜaʨcʴʢʠʭ ʢʫʣʴʪʫʨ, ʷʢi ʭaʨaʢʪeʨʠʟʫʪʁcɹʷ ʱoʨiʯʥoʶ ʤiʥʣʠʚicʪʶ 

ʚ ʧoʨiʚʥʷʥʥi ʟ ʙaʛaʪoʨiʯʥʠʤʠ ʧoʢaʟʥʠʢaʤʠ. ɺʨoʞaʡʥi ʪa ʷʢicʥi ʧoʢaʟʥʠʢʠ 

ʧ ehʥʠʮi oʟʠʤoʾ ʟaʣeʞaʪʴ ̫ʢ ʚiʜ ʧoʛoʜʥʠʭ ʫʤoʚ, ʪʘʢ i ʚiʜ ʨoʜʶʯocʪi ʪa ʪʠʧʫ 

ˇʨʫʥʪʫ, ʥa ʷʢoʤʫ ʚoʥʠ ʚʠʨoʱʫʶʪʴcʷ. 

Eʢcʧeʨʠʤeʥʪaʣʴʥi ʜocʣiʜʞeʥʥʷ ʟa ʪeʤoʶ ʜʠceʨʪaʮiʡʥoʾ ʨoʙoʪʠ 

ʧʨoʚoʜʠʣʠ ʚ ceʣeʢʮiʡʥiʡ ciʚoʟʤiʥi ʅʅʎ çIʥcʪʠʪʫʪ ʟeʤʣeʨoʙcʪʚa ʅAAʅ ʚ ɼʇ 

ɼɻ çʏaʙaʥʠè (cʤʪ. ʏaʙaʥʠ, ʂʠʻʚo-Cʚʷʪoʰʠʥcʴʢoʛo ʨaʡoʥʫ, ʂʠʾʚcʴʢoʾ 

oʙʣacʪi) ʫʧʨoʜoʚʞ 2009ï2015 ʨʨ.  

ˆʨʫʥʪʠ ʥa ʜocʣiʜʥʠʭ ʜiʣʷʥʢaʭ ʅʅʎ çIʥcʪʠʪʫʪ ʟeʤʣeʨoʙcʪʚa ʅAAʅè 

ʥaʣeʞaʪʴ ʜo ʪʠʧʫ ʪeʤʥo-ciʨʠʭ oʧiʜʟoʣeʥʠʭ ʣeʛʢocʫʛʣʠʥʢoʚoʛo ʤeʭaʥiʯʥoʛo 

cʢʣaʜʫ [178]. ɺ oʨʥoʤʫ ʰaʨi ʨ̌ʫʥʪʫ (0ï20 cʤ) ʚʤicʪ aʟoʪʫ, ʱo ʣeʛʢo 

ʛiʜʨoʣiʟʫʻʪʴc ,̫ cʢʣʘʜʘʻ 143 ʤʛ/ʢʛ ˇʨʫʥʪʫ (ʟa ʂoʨʥʬiʣʴʜoʤ), ʨʫʭoʤoʛo ʬocʬoʨʫ 

ï 98 ʤʛ/ʢʛ ʪa oʙʤiʥʥoʛo ʢaʣiʶ ï 110 ʤʛ/ʢʛ (ʟa ʏʠʨʠʢoʚʠʤ), ʟaʛaʣʴʥoʛo ʛʫʤʫcʫ 

ï 1,73 % (ʟa ʊʶʨiʥʠʤ). ʈeaʢʮiʷ ˇʨʫʥʪoʚoʛo ʨoʟʯʠʥʫ ʨʅ ï 6,4. ʋ ʥah ʠʭ 

ʜocʣiʜʞeʥʥʷʭ ʧoʧeʨeʜʥʠʢoʤ ʧ ehʥʠʮi ʤô̫ ʢʦʾ oʟʠʤoʾ ʙʫʣʘ ʩʦʷ.  

ʂʣiʤaʪ ʟoʥʠ ʇiʚʥiʯʥoʛo ʃicocʪeʧʫ ʋʢʨʘʾʥʠ ʜocʠʪʴ ʚoʣoʛʠʡ, ʧoʤiʨʥo-

ʢoʥʪʠʥeʥʪaʣʴʥʠʡ iʟ ʨiʯʥo  ʁ ceʨeʜʥʴoʜoʙoʚoʶ ʪeʤʧeʨaʪʫʨoʶ 7,3 
o
C. ɿa 

ʤeʪeoʨoʣoʛiʯʥʠʤʠ ʜaʥʠʤʠ ʨiʯʥa cʫʤʘ oʧaʜiʚ cʪaʥoʚʠʪʴ 520ï600 ʤʤ. Cʫʤa 

aʢʪʠʚʥʠʭ ʪeʤʧeʨaʪʫʨ cʢʣaʜa̒  2600ï2660 
o
C, ʘ ʪʨʠʚaʣicʪʴ ʧeʨioʜʫ ʟ 

ʪeʤʧeʨaʪʫʨoʶ ʚʠʱe 15 
o
C ï ʙiʣʴeh 120 ʜiʙ. 

ʊʨʠʚaʣicʪʴ ʙeʟʤoʨoʟʥoʛo ʧeʨioʜʫ cʢʣaʜa̒  245 ʜiʙ. ɿa ceʨeʜʥiʤʠ 

ʙaʛaʪoʨiʯʥʠʤʠ ʜaʥʠʤʠ ʜaʪʠ ʧoʯaʪʢʫ ʧeʨʰʠʭ ociʥʥiʭ i ʟaʢiʥʯeʥʥʷ ocʪaʥʥiʭ 

ʚecʥʷʥʠʭ ʧʨʠʤoʨoʟʢiʚ ʧʨʠʧaʜaʁ ʪʴ ʥa 19.11 ʪa 19.03.  

ʂʣiʤaʪ ʮiʻʾ  ʟoʥʠ ʭaʨaʢʪeʨʠʟʫʻʪʴcʷ ʧocʪʫʧoʚʠʤ ʧeʨeʭoʜoʤ ʤiʞ ceʟoʥaʤʠ. 

ɺecʥʷʥʠʡ ceʟoʥ ʧoʯʠʥa̒ ʪʴcʷ ʧicʣʷ 19 ʙeʨeʟʥʷ ʡ ʪʨʠʚa̒  ʚ ceʨeʜʥʴoʤʫ ʜʚa 
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ʤicʷʮi. ɺecʥa ʭaʨaʢʪeʨʠʟʫʻʪʴcʷ iʥʪeʥcʠʚʥʠʤ ʧiʜʚʠʱeʥʥʷʤ ʪeʤʧeʨaʪʫʨʠ, ʱo 

cʧʨʠʯʠʥ̫̒  ʨaʥʥoɹʚecʥʷʥe ʚiʜʪaʚaʥʥʷ ʧocʪiʡʥoʛo cʥiʛoʚoʛo ʧoʢʨʠʚʫ, 

ʧocʪʫʧoʚe ʨoʟʤeʨʟaʥʥʷ ʪa ʧʨoʛʨiʚaʥʥʷ ͐ʨʫʥʪʫ, ʧocʠʣeʥe ʚʠʧaʨoʚʫʚaʥʥʷ 

ʨ͐ʫʥʪoʚoʾ ʚoʣoʛʠ.  

ʃiʪʥiʡ ʧeʨioʜ ʧoʯʠʥa̒ ʪʴcʷ ʥa ʧoʯaʪʢʫ ʪʨaʚʥʷ ʪa ʟaʚeʨʰʫʻʪʴcʷ ʫ ʜʨʫʛiʡ 

ʜeʢaʜi ʚeʨecʥʷ. Ceʨeʜʥʷ ʪeʤʧeʨaʪʫʨa ʣiʪʥɹoʛo ʧeʨioʜʫ cʢʣaʜa̒  +18 ï +20 
o
C. 

ɺʣiʪʢʫ ʜʤʫʪʴ ʧeʨeʚaʞʥo ʚoʣoʛi ʟaʭiʜʥi ʪa ʧiʚʥiʯʥo-ʟaʭiʜʥi ʚiʪʨʠ, ʱo 

cʧʨʠʯʠʥʶʶʪʴ ʟʥaʯʥe ʚʠʧaʜaʥʥʷ oʧaʜiʚ. ɼʣʷ ʣiʪʥʴoʛo ʧeʨioʜʫ ʮiʻʾ  ʟoʥʠ 

ʚʣacʪʠʚi ʟʣʠʚʠ ʡ ʛʨoʟʠ, ʱo iʥoʜi cʫʧʨoʚoʜʞʫʶʪʴcʷ ʛʨaʜoʤ. ɿʣʠʚʠ ʻ ʧʨʠʯʠʥoʶ 

ʚʠʣʷʛaʥʥʷ ʭʣiʙiʚ, a iʥʢoʣʠ ʥaʚiʪʴ ʟaʛʠʙeʣi ʧociʚiʚ ciʣcɹʴʢoʛocʧoʜaʨcʴʢʠʭ 

ʢʫʣʴʪʫʨ. ɺoʜʥoʯac ʫʣiʪʢʫ ʚ oʢʨeʤi ʨoʢʠ  cʧocʪeʨiʛaʁ ʪcɹʷ aʪʤocʬeʨʥi ʧocʫʭʠ 

ʥeʟʥaʯʥoʾ ʪa ceʨeʜʥʴoʾ iʥʪeʥcʠʚʥocʪi. 

ɿaʟʚʠʯaʡ ʧeʨeʜociʥʥiʡ ʧeʨioʜ ʧʨoʭoʜʠʪʴ ʜocʠʪʴ cʫʭo ʪa ʪeʧʣo. ɼaʪa 

ʧeʨeʭoʜʫ ʧoʨoʛʫ ʚ +10 
o
C ʫ ʥaʧʨʷʤʢʫ ʥʠʞʯʠʭ ʪeʤʧeʨaʪʫʨ, ʱo ʚiʜʟʥaʯa̒  

ʧoʯaʪoʢ oceʥi, ʧʨʠʧaʜa̒  ʥa ʧoʯaʪoʢ ʞoʚʪʥʷ. ʇeʨeʜociʥʥiʡ ʪa ociʥʥiʡ ʧeʨioʜ 

cʫʧʨoʚoʜʞʫʻʪʴcʷ cʧaʜoʤ ʪeʤʧeʨaʪʫʨʠ ʧoʚiʪʨʷ. ʊaʢ, 26 ʞoʚʪʥʷ ʚoʥa 

ʧeʨeʭoʜʠʪʴ ʯeʨeʟ ʧoʟʥaʯʢʫ ʪeʨʤoʤeʪʨa +5 
o
C, ʱo ʻ ʧʨʠʧʠʥeʥʥʷʤ 

ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ ʧʰeʥʠʮi oʟʠʤoʾ. ɺ ʨoʢʠ ʧʨoʚeʜeʥʥʷ ʜocʣiʜʞeʥʴ 

ʨocʣʠʥʠ ʧʰeʥʠʮi oʟʠʤoʾ ʧʨʠʧʠʥʷʣʠ ociʥʥʶ ʚeʛeʪaʮiʶ ʫ ʪʨeʪiʡ ʜeʢaʜi ʞoʚʪʥʷ 

ï ʥa ʧoʯaʪʢʫ ʧeʨ ohʾ ʜeʢaʜʠ ʣʠcʪoʧaʜa, ʫʚiʡ ohʚʰʠ ʫ ʬaʟʫ ʢʫʱiʥʥʷ. 

ɿʠʤa ʚ ʮiʡ ʟoʥi ʜocʠʪʴ ʤôʷʢa. Cʥiʛ ʥaʡʯacʪi eh ʚʠʧaʜa̒  ʚ ʢiʥʮi ʣʠcʪoʧaʜa. 

ʇocʪiʡʥʠʡ cʥiʛoʚʠʡ ʧoʢʨʠʚ ʫʪʚoʨʶʻʪʴcʷ ʧicʣʷ ʪʨeʪoɹʾ ʜeʢaʜʠ ʛʨʫʜʥʷ i ʟaʣʷʛa̒  

ʟʜeʙiʣʴohʛo ʧʨoʪʷʛoʤ 90ï95 ʜiʙ. ʋʟʠʤʢʫ cʧocʪeʨiʛaʁ ʪcɹʷ ʪaʢoʞ ʧeʨioʜʠ ʟ 

ʧoʟʠʪʠʚʥoʶ ceʨeʜʥʴoʜoʙoʚoʶ ʪeʤʧeʨaʪʫʨoʶ (0 ï+5 
o
C), ʚʥacʣiʜoʢ ʯoʛo iʥoʜi 

cʧocʪeʨiʛa̒ ʪʴcʷ ʚiʜʥoʚʣeʥʥʷ ʚeʛeʪaʮiʾ oʟʠʤʠʭ ʢʫʣʴʪʫʨ. ʂoʣʠ ʞ ʪeʤʧeʨaʪʫʨa 

ʨiʟʢo oʧʫcʢa̒ ʪʴcʷ ʜo ʚiʜôʻʤʥʠʭ ʟʥaʯeʥʴ, ʥa ʧociʚaʭ ʫʪʚoʨʶʻʪʴcʷ ʣʴoʜoʚa 

ʢiʨʢa, ʷʢa ʥeʨiʜʢo ʻ ʧʨʠʯʠʥoʶ ʟaʛʠʙeʣi ʟʥaʯʥoʾ ʯacʪʠʥʠ ʧociʚiʚ. 

ʄeʪeoʨoʣoʛiʯʥi ʜaʥi ʟa ʨoʢaʤʠ ʧʨoʚeʜeʥʥʷ ʜocʣiʜʞeʥʴ ʧʨoiʣ cʁʪʨoʚaʥo ʥa 

ʨʠcʫʥʢaʭ 2.1 i 2.2 (ʜoʜaʪʢʠ A.1 ʡ ɸ.2).
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ʈʠcʫʥʦʢ 2.1. Ceʨeʜʥʴoʤicʷʯʥa ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ ʫ ʨoʢʠ ʧʨoʚeʜeʥʥʷ ʜocʣiʜʞeʥʴ (2008 ï 2014 ʨʨ.) ʟʘ ʜʘʥʠʤʠ 

ʤeʪeocʪʘʥʮʽʾ  ʏʘʙʘʥʠ, 
o
C 
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ʈʠcʫʥʦʢ 2.2. Ceʨeʜʥʴoʤicʷʯʥa ʢiʣʴʢicʪʴ oʧaʜiʚ ʫ ʨoʢʠ ʧʨoʚeʜeʥʥʷ ʜocʣiʜʞeʥʴ (2008 ï 2014 ʨʨ) ʟʘ ʜʘʥʠʤʠ 

ʤeʪeocʪʘʥʮiʾ ʏʘʙʘʥʠ, ʤʤ 
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ʇoʛoʜʥi ʫʤoʚʠ ociʥʥoɹ-ʟʠʤoʚoʛo ʧeʨioʜʫ 2008/2009 

ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫ ʚʠʨoʱʫʚaʥʥʷ ʙʫʣʠ cʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʨocʪʫ i 

ʧeʨeʟʠʤiʚʣi oʟʠʤʠʭ ʢʫʣʴʪʫʨ. ɺeʨeceʥʴ 2008 ʨoʢʫ ʚʠʷʚʠʚcʷ ʥeoʜʥoʨiʜʥʠʤ ʟa 

ʪeʤʧeʨaʪʫʨʥʠʤ ʨeʞʠʤoʤ ʧoʛoʜʠ. ʅa ʧoʯaʪʢʫ ʤicʷʮʷ ʙʫʣo ʪeʧʣo, iʥʢoʣʠ 

ʥaʚiʪʴ cʧeʢoʪʥo ʪa cʫʭo. Iʟ ceʨeʜʠʥʠ ʤicʷʮʷ ʧoʯaʣʠcʷ ʟʣʠʚʥi ʪa oʙʣoʞʥi ʜo iɦ, 

ʤicʷʯʥa ʢiʣʴʢicʪʴ ʷʢʠʭ cʪaʥoʚʠʣa 129 ʤʤ, ʱo cʢʣaʣo 307 % ʚiʜ 

ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʾ ʤicʷʯʥoʾ ʧoʟʥʘʯʢʠ (42 ʤʤ). Ceʨeʜʥʴoʤicʷʯʥa 

ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ +14,7 
o
C ʚiʜʧoʚiʜaʣa ceʨeʜʥʴo ʙʘʛʘʪoʨiʯʥoʤʫ ʧoʢʘʟʥʠʢʫ. 

Ciʚʙʫ ʧʰeʥʠʮi oʟʠʤoʾ ʚ ʜocʣiʜi ʧʨoʚoʜʠʣʠ 15.09.2008 ʨ. ɾoʚʪeʥʴ ʪa ʣʠcʪoʧaʜ 

ʚʠʜaʣʠcʷ ʪeʧʣiʰʠʤʠ ʚiʜ ʟʚʠʯaʡʥoʛo, ʟ ʥeʟʥaʯʥʠʤʠ oʧʘʜʘʤʠ ï ʜeʥʥi 

ʪeʤʧeʨaʪʫʨʠ ʧoʚiʪʨʷ ʧiʜʚʠʱʫʚaʣʠcʷ ʜo +19 ï +22 
o
C, oʧaʜʠ ʞ ʚiʜʤiʯaʣʠcʷ 

ʫʧʨoʜoʚʞ 4 ʜiʙ, ʟa ʤicʷʮʴ ʾʭ ʚʠʧaʣo ʣʠeh 17,6 ʤʤ (52 % ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʾ 

ʧoʟʥʘʯʢʠ). ʋ ʣʠcʪoʧaʜi ceʨeʜʥʴoʤicʷʯʥa ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ cʪaʥoʚʠʣa 

+4 oC. ʄaʢcʠʤaʣʴʥa ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ ʫ ʧeʨ ihʡ ʜeʢaʜi ʧiʜʚʠʱʫʚaʣacʴ ʜo 

+14 
o
C, ʫ ʥaʡʭoʣoʜʥi ih ʥoʯi ʟʥʠʞʫʚaʣacʴ ʜo -5 ï -7 

o
C. Cʥiʛoʚʠʡ ʧoʢʨʠʚ ʥa 

ʢiʥeʮʴ ʤicʷʮʷ ʙʫʚ ʚiʜcʫʪʥiʡ. 

ʇeʨeʟʠʤiʚʣʷ ʧʰeʥʠʮi oʟʠʤoʾ ʚʧʨoʜoʚʞ ʛʨʫʜʥʷ 2008 ʨoʢʫ ï ʣʶʪoʛo 2009 

ʨoʢʫ ʚiʜʙʫʚaʣacʷ ʧʨʠ ʟaʜoʚiʣʴʥʠʭ ʧoʛoʜʥʠʭ ʫʤoʚaʭ. ʄiʥiʤaʣʴʥa ʪeʤʧeʨaʪʫʨa 

ʧoʚiʪʨʷ ʚ ʟʠʤoʚi ʤicʷʮi ʢoʣʠʚaʣacʴ ʚiʜ ʤiʥʫc 5 
o
C ʜo ʤiʥʫc 26 

o
C, ʧoʚeʨʭʥʷ 

cʥiʛʫ oʭoʣoʜʞʫʚaʣacʴ ʜo ʤiʥʫc 20ï32 
o
C, ʧʨoʪe ʤiʥiʤaʣʴʥa ʪeʤʧeʨaʪʫʨa ʥa 

ʛʣʠʙʠʥi ʟaʣʷʛaʥʥʷ ʚʫʟʣa ʢʫʱiʥʥʷ oʟʠʤʠʥʠ ʫ ciʯʥi ʥe oʧʫcʢaʣacʴ ʥʠʞʯe ʤiʥʫc 

1ï6 
o
C. Cʪaʣʠʡ cʥiʛoʚʠʡ ʧoʢʨʠʚ ʚʠcoʪoʶ 6ï18 cʤ ʟaʛaʣoʤ ʪʨʠʤaʚcʷ ʚcʶ ʟʠʤʫ, 

ʢʨiʤ ʪʨeʪoɹʾ ʜeʢaʜʠ ciʯʥʷ ʪa ʧeʨ ohʾ ʜeʢaʜʠ ʣʶʪoʛo, ʷʢi ʚiʜʤiʯaʣʠcʷ 

ʧoʪeʧʣiʥʥʷʤ. ʊeʤʧeʨaʪʫʨʠ ʚʟʠʤʢʫ ʙʫʣʠ ʚʠʱʠʤʠ ʢʨʠʪʠʯʥʠʭ ʤeʞ ʚʠʤeʨʟaʥʥʷ 

ʥaʚiʪʴ cʣaʙoʨoʟʚʠʥʫʪʠʭ ʨocʣʠʥ. 

ʇeʨeʭiʜ ceʨeʜʥʴoʜoʙoʚoʾ ʪeʤʧeʨaʪʫʨʠ ʧoʚiʪʨʷ ʯeʨeʟ 0 
o
C ʫ ʙiʢ ʾʾ 

ʧiʜʚʠʱeʥʥʷ ʧʨʠʧaʚ ʥa 5ï7 ʙeʨeʟʥʷ (ʥa ʪʠʞʜeʥʴ ʧiʟʥi eh ceʨeʜʥiʭ 

ʙaʛaʪoʨiʯʥʠʭ ʜaʪ), a ʧeʨeʭiʜ ʯeʨeʟ +5 
o
C ʫ ʙiʢ ʧiʜʚʠʱeʥʥʷ ʧoʯaʚcʷ ʫ ʜʨʫʛiʡ 

ʜeʢaʜi ʙeʨeʟʥʷ. ʅa ʬoʥi ʚʠcoʢʠʭ ʜeʥʥʠʭ ʪeʤʧeʨaʪʫʨ ʥaʧʨʠʢiʥʮi ʙeʨeʟʥʷ, ʱo 

ʥacʪaʣʠ ʥa ʪʠʞʜeʥïɹʧiʚʪoʨa ʨaʥi eh ceʨeʜʥiʭ ʙaʛaʪoʨiʯʥʠʭ cʪʨoʢiʚ 
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ʚiʜʤiʯaʣoc̫  ʚiʜʥoʚʣeʥʥʷ ʚeʛeʪaʮiʾ oʟʠʤʠʥʠ. ʇʰeʥʠʮʷ oʟʠʤa ʧeʨeʙʫʚaʣa ʚ 

ʬaʟi ʢʫʱiʥʥʷ. ɿa ʚiʟʫaʣʴʥʠʤ oʮiʥʶʚaʥʥʷʤ cʪaʥ ʧociʚiʚ ʚʠʟʥaʯaʚcʷ ʷʢ ʜoʙʨʠʡ. 

ʂʚiʪeʥʴ ʚʠʷʚʠʚcʷ ʥaʜʟʚʠʯaʡʥo cʫʭʠʤ ʤicʷʮeʤ ï ʢiʣʴʢicʪʴ oʧaʜiʚ ʥe 

ʧeʨeʚʠʱʠʣa 2 ʤʤ (6 % ceʨeʜʥʴo ʙʘʛʘʪoʨiʯʥoʛo ʧoʢʘʟʥʠʢʘ), a ʟʤeʥ ehʥʥʷ 

ʚoʣoʛoʟaʧaciʚ ˇʨʫʥʪʫ cʪʚoʨʶʚaʣo ʤaʣocʧʨʠʷʪʣʠʚi ʫʤoʚʠ ʜʣʷ ʚeʛeʪʘʮiʾ 

ʧ ehʥʠʮi oʟʠʤo .ʾ ʋ ʪʨaʚʥi ʫʪʨʠʤʫʚaʣacʴ ʥecʪiʡʢa ʟa ʪeʤʧeʨaʪʫʨʥʠʤ ʨeʞʠʤoʤ 

ʟ ʜo aɦʤʠ ʪa ʛʨoʟaʤʠ ʧoʛoʜa. Ceʨeʜʥʴoʤicʷʯʥa ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ ʚ ʮeʡ ʯʘc 

ʚʠʷʚʠʣacʴ ʙʣʠʟʴʢoʶ ʜo ʥoʨʤʠ i ʚ aʙcoʣʶʪʥoʤʫ ʚʠʟʥaʯeʥʥi cʪaʥoʚʠʣa 15,5 
o
C, 

cʫʤa oʧaʜiʚ cʢʣaʜaʣa 20,2 ʤʤ, aʙo 42 % ʚiʜ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥʠʭ ʟʥʘʯeʥ.ɹ ʋ 

ʮeʡ ʧeʨioʜ ʧʰeʥʠʮʷ oʟʠʤa ʚʠʢoʣoʰʫʚaʣacʴ. 

ʃiʪo ʮoɹʛo ʨoʢʫ ʚʠʜaʣoc̫  ʜocʠʪʴ cʫʭʠʤ i cʧeʢoʪʥʠʤ. ʋʧʨoʜoʚʞ ʫciʭ 

ʣiʪʥiʭ ʤicʷʮiʚ ʪeʤʧeʨaʪʫʨa ʧeʨeʚaʞaʣa ceʨeʜʥʴoʙaʛaʪoʨiʯʥi ʥoʨʤʠ, ʥaʪoʤicʪʴ 

cʫʤʘ oʧaʜiʚ ï ʜeɦ o ʧocʪʫʧʘʣʘcʴ ʾʤ. ʏeʨʚeʥʴ ʙʫʚ ʪeʧʣʠʤ ʪa ʜocʠʪʴ ʚoʣoʛʠʤ. A 

oʪ ʫ ʣʠʧʥi ʧeʨeʚaʞaʣa ʪeʧʣa, ʚ oʢʨeʤi ʜʥi cʧeʢoʪʥa, ʟ oʧaʜaʤʠ, ʧoʛoʜa. 

Ceʨeʜʥʴoʤicʷʯʥa ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ ʫ ceʨʧʥi ʚʠ̫ʚʠʣacʴ ʙʣʠʟʴʢoʶ ʜo ʥoʨʤʠ 

i ʚ aʙcoʣʶʪʥoʤʫ ʚʠʟʥaʯeʥʥi cʪaʥoʚʠʣa +19,6 
o
C, ʟ ʥeʟʥaʯʥʠʤʠ oʧaʜʘʤʠ ʚ 

ʧeʨ ihʡ ʜeʢaʜi.  

Ociʥʥiʡ ʪeʨʤiʥ ʚeʛeʪaʮiʾ 2009/2010 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫ ʟaʛaʣoʤ 

cʧʨʠʷʚ ʧoʷʚi ʜʨʫʞʥiʭ cʭoʜiʚ i ʨocʪʫ ʪa ʨoʟʚʠʪʢʫ ʨocʣʠʥ. ɺeʨeceʥʴ 

ʚiʜʟʥaʯaʚcʷ ʪeʧʣoʶ ʧoʛoʜoʶ. Ceʨeʜʥʴoʤicʷʯʥa ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ 

ʚʠʷʚʠʣacʴ ʚʠʱoʶ ʟa ʥoʨʤʫ ʥa 4 
o
C i ʚ aʙcoʣʶʪʥoʤʫ ʚʠʟʥaʯeʥʥi cʪaʥoʚʠʣa + 

17,6 
o
C ʟa ʥeʜocʪaʪʥʴoʾ ʢiʣʴʢocʪi oʧaʜiʚ, cʫʤa ʷʢʠʭ cʪaʥoʚʠʣa 11,3 ʤʤ. 

ʅeʜocʪaʪʥi ʚoʣoʛoʟaʧacʠ ʫcʢʣaʜʥʶʚaʣʠ ʧiʜʛoʪoʚʢʫ ˇʨʫʥʪʫ ʜo ciʚʙʠ oʟʠʤʠʭ 

ʢʫʣʴʪʫʨ, ʾʾ ʧʨoʚeʜeʥʥʷ i ʙʫʣʠ ʥecʧʨʠʷʪʣʠʚi ʜʣʷ cʭoʜiʚ. Ciʚʙʫ ʧʰeʥʠʮi oʟʠʤoʾ 

ʧiʜ ʚʨoʞaʡ ʥacʪʫʧʥoʛo 2010 ʨoʢʫ ʚ ʜocʣiʜi ʙʫʣo ʧʨoʚeʜeʥo 24 ʚeʨecʥʷ. 

ʅeʟʚaʞaʁ ʯʠ ʥa ʪe, ʱo ʫ ʚeʨecʥi eʬeʢʪʠʚʥi oʧaʜʠ ʙʫʣʠ ʚiʜcʫʪʥi, ˇʨʫʥʪoʚi 

ʟaʧacʠ ʧʨoʜʫʢʪʠʚʥoʾ ʚoʣoʛʠ ʟʥaʯʥo ʧoʧoʚʥʠʣʠcʴ ʨʷcʥʠʤʠ ʜo aɦʤʠ ʫ ʜʨʫʛiʡ 

ʧoʣoʚʠʥi ʞoʚʪʥʷ (ceʨeʜʥʴoʤicʷʯʥa ʢiʣʴʢicʪʴ oʧaʜiʚ 29,9 ʤʤ, ʚiʜʧoʚiʜʥo 81 % 

ʜo ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥʠʭ ʧoʢʘʟʥʠʢiʚ). ɾoʚʪeʥʴ ʭʘʨʘʢʪeʨʠʟʫʚʘʚc  ̫ʪeʧʣoʶ ʜʣʷ 

ʮoɹʛo ceʟoʥʫ ʧoʛoʜoʶ, iʟ ceʨeʜʥʴoʶ ʤicʷʯʥoʶ ʪeʤʧeʨaʪʫʨoʶ +9,2 
o
C. 
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ʄeʪeoʨoʣoʛiʯʥi ʫʤoʚʠ ʣʠcʪoʧaʜa ʪaʢoʞ cʧʨʠʷʣʠ ʨocʪoʚi i ʨoʟʚʠʪʢʫ oʟʠʤʠʭ 

ʢʫʣʴʪʫʨ. ʊeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ cʪaʥoʚʠʣa +5 
o
C, ʱo ʧeʨeʚʠʱʠʣo 

ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥi ʧoʢʘʟʥʠʢʠ ʥa 3,2 
o
C, oʧaʜiʚ ʚʠʧaʣo 24,8 ʤʤ. ɿaʚeʨʰʠʣa 

ociʥʥʶ ʚeʛeʪaʮiʶ ʧʰeʥʠʮʷ oʟʠʤa 22 ʣʠcʪoʧaʜa. 

Cʪaʣi ʟaʧacʠ ʚoʣoʛʠ ʚ ʧociʚʥoʤʫ ʰaʨi ʡ ʜocʠʪʴ ʚʠcoʢi, ʷʢ ʜʣʷ oceʥi, 

ʪeʤʧeʨaʪʫʨʠ ʧoʚiʪʨʷ cʧʥʨʠʯʠʥʠʣʠ ʧoʷʚʫ ʚʠʨiʚʥʷʥʠʭ ʜʨʫʞʥiʭ cʭoʜiʚ oʟʠʤʠʥʠ 

i ʥoʨʤaʣʴʥoʛo ʾʾ ʨoʟʚʠʪʢʫ ʟ oceʥi. ɺ ʟʠʤʫ ʧociʚʠ ʚʚiʡʰʣʠ ʨiʚʥoʤiʨʥi ʟa 

ʨoʟʚʠʪʢoʤ, ʥaʨaʭoʚʫʶʯʠ ʜo 5 ʨoʟʚʠʥeʥʠʭ cʪeʙeʣ ʫ ʚʫʟʣi ʢʫʱiʥʥʷ. 

ɿʠʤa 2009/2010 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫ ʚiʜʟʥaʯaʣacʴ 

ʪeʤʧeʨaʪʫʨʥʠʤʠ ʢoʣʠʚaʥʥʷʤʠ, ʧʨoʪe ʟʨiʜʞeʥʥʷ ʧociʚiʚ ʥe cʧocʪeʨiʛaʣoc̫ , 

aʜʞe ʤiʥiʤaʣʴʥa ʪeʤʧeʨaʪʫʨa ʥa ʛʣʠʙʠʥi ʨoʟʤi eɦʥʥʷ ʚʫʟʣa ʢʫʱiʥʥʷ ʥe 

cʧʫʢʘʣʘc  ̫ʥʠʞʯe ʤiʥʫc 14 
o
C, ʱo ʥe ʻ ʢʨʠʪʠʯʥoʶ ʜʣʷ ʚʠʤeʨʟaʥʥʷ oʟʠʤʠʥʠ. ɺ 

ʧeʨ ihʡ ʜeʢaʜi ʛʨʫʜʥʷ ʪeʤʧeʨaʪʫʨa ʥe ʧiʜʥiʤaʣacʷ ʚʠʱe +3,6 
o
C, a 

ceʨeʜʥʴoʤicʷʯʥʠʡ ʧoʢaʟʥʠʢ cʷʛaʚ ʤiʥʫc 3,0 
o
C. ʊoʜi ʞ ʚʠʧaʣa ʥaʜʥoʨʤoʚa 

ʢiʣʴʢicʪʴ oʧaʜiʚ, ʧeʨeʚʠeɦʥʥʷ cʢʣaʣo 28,5 ʤʤ. Ceʨeʜʥʷ ʪeʤʧeʨaʪʫʨa ciʯʥʷ 

cʢʣaʜaʣa ʤiʥʫc 8 
o
C, ʣʶʪoʛo ï ʤiʥʫc 2,4 

o
C. ʂiʣʴʢicʪʴ oʧaʜiʚ ʟa ʮi ʤicʷʮi 

cʷʛaʣa ʚiʜʧoʚiʜʥo 44,5 ʤʤ ʪa 56,1 ʤʤ, ʱo ʚiʜʯʫʪʥo ʧeʨeʚʠʱʫʚaʣo 

ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥi ʧoʢʘʟʥʠʢʠ. ɿaʛaʣoʤ ʮeʡ ʟʠʤoʚʠʡ ʧeʨioʜ ʧoʟʥaʯʠʚcʷ 

ʚiʜʯʫʪʥʠʤʠ ʧeʨeʧaʜaʤʠ ʪeʤʧeʨaʪʫʨ ʪa ʚiʜʣʠʛaʤʠ. 

ɺecʥʷʥe ʚiʜʥoʚʣeʥʥʷ ʚeʛeʪaʮiʾ ʧʰeʥʠʮi oʟʠʤoʾ cʧocʪeʨiʛaʣocɹ  25ï26 

ʙeʨeʟʥʷ, ʱo ʚʠʧeʨeʜʠʣo ceʨeʜʥʴoʙaʛaʪoʨiʯʥi ʧoʢaʟʥʠʢʠ ʥa 3ï4 ʜoʙʠ. 

ɹeʨeʟʥeʚi oʧaʜʠ ʧoʧoʚʥʠʣʠ ʟaʧacʠ ˇʨʫʥʪoʚoʾ ʚoʣoʛʠ ʪa ʧocʧʨʠʷʣʠ 

ʚiʜʥoʚʣeʥʥʶ ʚeʛeʪʘʮi  ʾʧociʚiʚ ʫ ʨaʥʥoɹʚecʥʷʥʠʡ ʧeʨioʜ. 

ʂʚiʪeʥʴ ʚʠʜaʚcʷ ʜocʠʪʴ ʪeʧʣʠʤ, ʧeʨeʚʠeɦʥʥʷ ceʨeʜʥʴo ʙʘʛʘʪoʨiʯʥʠʭ 

ʪeʤʧeʨaʪʫʨʥʠʭ ʧoʢʘʟʥʠʢiʚ cʢʣaʣo 1,5 
o
C, ʢiʣʴʢicʪʴ oʧaʜiʚ ʙʫʣa ʜocʪaʪʥʴoʶ 

ʜʣʷ ʥoʨʤaʣʴʥoʛo ʨoʟʚʠʪʢʫ ʨocʣʠʥ i ʚiʜʨocʪaʥʥʷ ʥaʜʟeʤʥoʾ ʤacʠ. 

ʊeʤʧeʨaʪʫʨʥʠʡ ʤaʢcʠʤʫʤ ʮʴoʛo ʤicʷʮʷ cʪaʥoʚʠʚ +22 
o
C , a ʤiʥiʤʫʤ ï +1 

o
C.  

ʊʨaʚeʥʴ ʫʪʨʠʤʫʚaʚ ʪeʧʣʫ ʧoʛoʜʫ ʪa cʪaʣʠʡ ʪeʤʧeʨaʪʫʨʥʠʡ ʨeʞʠʤ, 

ʚiʜʟʥaʯaʚcʷ ʜocʪaʪʥʴoʶ ʢiʣʴʢicʪʶ eʬeʢʪʠʚʥʠʭ oʧaʜiʚ ʫ ʜʨʫʛiʡ ʜeʢaʜi ʤicʷʮʷ. 

ʎe ʧoʟʠʪʠʚʥo ʚʧʣʠʚaʣo ʥa ʨicʪ i ʨoʟʚʠʪoʢ ʧociʚiʚ ʧ ehʥʠʮi oʟʠʤoʾ. Ceʨeʜʥʷ 
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ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ cʢʣaʣa 17 
o
C (ʥa 2,1 

o
C ʚʠeɦ ʥoʨʤʠ), ʢiʣʢɹicʪʴ oʧaʜiʚ ï 

60,1 ʤʤ (ʥa 12,1 ʤʤ ʙiʣʴeh ʚiʜ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥʠʭ ʧoʢʘʟʥʠʢiʚ). 

ʇoʯaʪoʢ ʯeʨʚʥʷ ʚiʜʟʥaʯaʚcʷ ʪeʧʣoʶ ʧoʛoʜoʶ. ʄicʷʯʥa ʢiʣʴʢicʪʴ oʧaʜiʚ 

cʢʣaʣa 49,9 ʤʤ, aʙo 64 % ʚiʜ ʥoʨʤʠ. ʏeʨeʟ cʧeʢoʪʥʫ ʧoʛoʜʫ ʚiʜʙʫʣocɹ  

ʧeʨecʠʭaʥʥʷ ʚeʨʭʥʴoʛo ahʨʫ ˇʨʫʥʪʫ, ʚʜeʥ ɹ cʧocʪeʨiʛaʣacʴ ʫʪʨaʪa ʪʫʨʛoʨʫ 

ʨocʣʠʥaʤʠ. ɺʥacʣiʜoʢ cʠʣʴʥoʾ ʧoʚiʪʨʷʥoʾ i ˇʨʫʥʪoʚoʾ ʧocʫʭʠ ʟeʨʥoʚi 

ʨoʟʚʠʚaʣʠcʷ ʧʨʠcʢoʨeʥʠʤʠ ʪeʤʧaʤʠ, ʚiʜʤiʯaʚcʷ ʨaʥʥiʡ ʧoʯaʪoʢ ʢoʣociʥʥʷ. 

ʂiʣʴʢicʪʴ oʧaʜiʚ ʫ ʣʠʧʥi ʥa 6,9 % ʧeʨeʚaʞaʣa ceʨeʜʥʴoʙaʛaʪoʨiʯʥi ʡ 

cʪaʥoʚʠʣa 92,9 ʤʤ, ʥaʪoʤicʪʴ ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ cʢʣaʣa +24,2 
o
C, ʱo 

ʧeʨeʚʠʱʠʣo ceʨeʜʥʴo ʙʘʛʘʪoʨiʯʥi ʟʥʘʯeʥʥʷ ʥa 5,2 
o
C. ɺ ʮiʣoʤʫ, 

ʤeʪeoʨoʣoʛiʯʥi ʫʤoʚʠ ʣiʪʥʴoʛo ʧeʨioʜʫ ʚeʛeʪaʮiʾ ʥe cʧʨʠʷʣʠ ʬoʨʤʫʚaʥʥ ʁ

ʚʠcoʢoʾ ̫ʢocʪi ʟeʨʥa ʪa ʚʨoʞaʡʥocʪi ʧ ehʥʠʮi oʟʠʤoʾ.  

ʊeʤʧeʨaʪʫʨʥʠʡ ʨeʞʠʤ ʚoceʥʠ 2010 ʨoʢʫ ʚʠʜaʚcʷ cʫʭʠʤ ʪa ʪeʧʣʠʤ. 

ʇeʨeʚaʞʥa ʙiʣʴʰicʪʴ ʚeʨecʥeʚʠʭ ʜʥiʚ ʤaʣa ʧoʤiʨʥo ʪeʧʣʫ ʪa ʥecʪiʡʢʫ ʧoʛoʜʫ. 

Ceʨeʜʥʴoʤicʷʯʥa ʪeʤʧeʨaʪʫʨa ʥeʟʥaʯʥo ʧeʨeʚaʞaʣa ʥoʨʤʫ i cʪaʥoʚʠʣa 

14,7 
o
C. ɿaʛaʣʴʥa ʢiʣʴʢicʪʴ oʧaʜiʚ ʟa ʤicʷʮʴ cʪaʥoʚʠʣa 35,5 ʤʤ, ʱo cʢʣaʣo 

79 % ʚiʜ ʤicʷʯʥoʾ ʥoʨʤʠ. Oʧaʜʠ cʧocʪeʨiʛaʣʠcʴ ʫ ʧeʨ ihʡ ʪa ʜʨʫʛiʡ ʜeʢaʜi 

ʚeʨecʥʷ i ʪʨʠʚaʣʠ ʫʧʨoʜoʚʞ 7 ʜiʙ. Ocʪaʥʥʷ ʜeʢaʜa ʚeʨecʥʷ ʚiʜʟʥaʯaʣacʴ 

ʪʨʠʚaʣʠʤ ʜeʬiʮʠʪoʤ ʚoʣoʛʠ, ʱo cʪʚoʨʠʣo ʤaʣocʧʨʠʷʪʣʠʚi 

aʛʨoʤeʪeoʨoʣoʛiʯʥi ʫʤoʚʠ ʜʣʷ ciʚʙʠ ʡ ʧoʜaʣʴohʛo ʧʨoʨocʪaʥʥʷ oʟʠʤʠʥʠ. ʋ 

ʞoʚʪʥi ʧeʨeʚaʞaʣa ʧʨoʭoʣoʜʥi ah ʚiʜ ʟʚʠʯaʡʥoʾ ʜʣʷ ʮʴoʛo ʤicʷʮʷ ʧoʛoʜa. 

Ceʨeʜʥʷ ʪeʤʧeʨaʪʫʨa ʞoʚʪʥʷ cʪaʥoʚʠʣa +6,2 
o
C, ʱo ʤeʥ eh ʚiʜ ʥoʨʤʠ ʥa 1,4 

o
C. ʊeʤʧeʨaʪʫʨa ʞoʚʪʥʷ ʫ ʥaʡʪeʧʣi ih ʜʥi ʥe ʧiʜʥiʤaʣacʴ ʚʠʱe +14 

o
C, a ʚ 

ʥaʡʧʨoʭoʣoʜʥi ih ï ʟʥʠʞʫʚaʣacʴ ʜo ʤiʥʫc 1 
o
C. Ciʚʙʫ ʧʰeʥʠʮi oʟʠʤoʾ ʧiʜ 

ʫʨoʞaʡ 2011 ʨoʢʫ ʚ ʜocʣiʜi ʙʫʣo ʧʨoʚeʜeʥo ʚiʜʨaʟʫ ʧicʣʷ ʞoʚʪʥeʚʠʭ ʜo iɦʚ, ʫ 

ʜocʪaʪʥʴo ʚoʣoʛʠʡ ˇʨʫʥʪ, 7 ʞoʚʪʥʷ. Oʧaʜiʚ ʟa ʞoʚʪeʥʴ ʚʠʧaʣo 40 ʤʤ, ʱo ʥa 6 

ʤʤ ʧeʨeʚʠʱʫʚaʣo ʥoʨʤʫ, ʚiʜʥocʥa ʚoʣoʛicʪʴ ʧoʚiʪʨʷ ʟʥaʭoʜʠʣacʴ ʥa ʨiʚʥi 93 

%. ɿaʚʜʷʢʠ ʟaʜoʚiʣʴʥʠʤ aʛʨoʤeʪeoʨoʣoʛiʯʥʠʤ ʫʤoʚaʤ ʫ ʞoʚʪʥi ʧ ehʥʠʮʷ 

oʟʠʤa aʢʪʠʚʥo ʚeʛeʪʫʚaʣa, ʫcʧiʰʥo ʫʢoʨiʥʠʣacʴ ʪa ʨoʟʢʫʱʠʣacʴ. 

Ceʨeʜʥʷ ʤicʷʯʥa ʪeʤʧeʨaʪʫʨa ʣʠcʪoʧaʜa ʙʫʣʘ ʥa 5,9 
o 

C ʚʠoɦʶ ʟa 
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ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥʠʡ ʧoʢʘʟʥʠʢ i cʪaʥoʚʠʣa +7,7 
o
C. ʊeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ 

ʧiʜʥiʤaʣacʴ ʜo +20 
o
C, ʤiʥiʤʫʤ cʪaʥoʚʠʚ ʤiʥʫc 3 

o
C, a ʥa ˇʨʫʥʪoʚiʡ ʧoʚeʨʭʥi 

oʧʫcʢaʣacʴ ʜo ʤiʥʫc 11 
o
C. Cʫʤaʨʥa ʤicʷʯʥa ʢiʣʴʢicʪʴ oʧaʜiʚ ʫ ʣʠcʪoʧaʜi 

cʪaʥoʚʠʣa 18,3 ʤʤ, ʱo cʢʣaʜaʣo ʣʠeh ʧoʣoʚʠʥʫ ʤicʷʯʥoʾ ʥoʨʤʠ. ɿa ociʥʥiʡ 

ceʟoʥ cʫʤa oʧaʜiʚ cʪaʥoʚʠʣa 93,8 ʤʤ, ʱo ʥeicʪoʪʥo ʤeʥ eh 

ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʾ ʧoʟʥʘʯʢʠ (121 ʤʤ). ɿaʛaʣoʤ aʛʨoʤeʪeoʨoʣoʛiʯʥi ʫʤoʚʠ 

ʚoceʥʠ 2010 ʨoʢʫ ʙʫʣʠ ʟaʜoʚiʣʴʥʠʤʠ ʜʣʷ cʚoʻʯacʥoʾ ʧoʷʚʠ ʚʠʨiʚʥʷʥʠʭ 

ʜʨʫʞʥiʭ cʭoʜiʚ ʟ ʥacʪʫʧʥʠʤ ʨocʪoʤ i ʨoʟʚʠʪʢoʤ ʧʰeʥʠʮi oʟʠʤoʾ. 

ɿaʚeʨ ehʥʥʷ aʢʪʠʚʥoʛo ociʥʥoɹʛo ʨocʪʫ ʪa ʥaʢoʧʠʯeʥʥʷ ʚʫʛʣeʚoʜiʚ 

(ʧeʨ ah ʬaʟa ʟaʛaʨʪʫʚaʥʥʷ) ʨoʟʧoʯaʣocɹ  21 ʣʠcʪoʧaʜa ʧicʣʷ cʪiʡʢoʛo ʧeʨeʭoʜʫ 

ʪeʤʧeʨaʪʫʨʠ ʧoʚiʪʨʷ ʯeʨeʟ +5 
o
C ʫ ʙiʢ ʟʥʠʞeʥʥʷ, ʱo oʟʥaʤeʥʫʚaʣo ʧiʜʛoʪoʚʢʫ 

ʨocʣʠʥ ʜo ʧeʨeʟʠʤiʚʣi. 

ʅaʧʨʠʢiʥʮi ʣʠcʪoʧaʜa (28.11) ʟʥʠʞeʥʥʷ ʪeʤʧeʨaʪʫʨʠ ʜoc̫ ʛʣo cʪiʡʢoʛo 

ʧoʨoʛʫ ʚ 0 
o
C, ʱo oʟʥaʯaʣo ʧoʯaʪoʢ ʟʠʤoʚoʛo ʨeʞʠʤʫ ʧoʛoʜʠ. ʊeʤʧeʨaʪʫʨʥʠʡ 

ʨeʞʠʤ ʛʨʫʜʥʷ ʚʠʷʚʠʚcʷ ʥecʪiʡʢʠʤ. Ceʨeʜʥʷ ʪeʤʧeʨaʪʫʨa ʟa ʤicʷʮʴ cʪaʥoʚʠʣa 

ʤiʥʫc 4 
o
C. ʊeʤʧeʨaʪʫʨʥʠʡ ʤaʢcʠʤʫʤ ʮʴoʛo ʤicʷʮʷ ʜoc̫ ʛ +6,5 

o
C, a ʤiʥiʤʫʤ 

cʪaʥoʚʠʚ ʤiʥʫc14 
o
C. ɿa ʤicʷʮʴ ʚʠʧaʣo 51 ʤʤ oʧaʜiʚ.  

Ciʯʥeʚa ʪeʤʧeʨaʪʫʨa ʧoʚiʪʨʷ cʪaʥoʚʠʣa ʤiʥʫc 2,1 
o
C, ʱo ʧeʨeʚʠʱʫʚaʣo 

ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥʠʡ ʧoʢʘʟʥʠʢ ʤiʥʫc 6,1 
o
C. Ciʯʥeʚʠʡ ʪeʤʧeʨaʪʫʨʥʠʡ 

ʤaʢcʠʤʫʤ cʪaʥoʚʠʚ +5,2 
o
C. ʅaʡʥʠʞʯa ʪeʤʧeʨaʪʫʨa oʧʫcʢaʣacʴ ʣʠʰe ʜo 

ʧoʟʥaʯʢʠ ʤiʥʫc 14 
o
C, ʱo ʜʣʷ ʮoɹʛo ʤicʷʮʷ ʥe ʚʣacʪʠʚo. ʇeʨeʚaʞʥa ʙiʣʴʰicʪʴ 

ʜʥiʚ ciʯʥʷ ʤicʷʮʷ ʚiʜʟʥaʯaʣacʴ ʚʠʱʠʤʠ ʟa ʥoʨʤʫ ʪeʤʧeʨaʪʫʨaʤʠ ʧoʚiʪʨʷ. 

Aʥʪʠʮʠʢʣoʥʠ ʟi cʭoʜʫ i ʧiʚʥoʯi cʧʨʠʯʠʥʠʣʠ icʪoʪʥe ʟʥʠʞeʥʥʷ ʪeʤʧeʨaʪʫʨʠ 

ʧoʚiʪʨʷ ʥa ʧoʯaʪʢʫ ʧeʨ ohʾ ʪa ocʪaʥʥoɹʾ ʜeʢaʜ. Cʥiʛ, ʤoʢʨʠʡ cʥiʛ ʪa ʤʨʷʢa 

ʚiʜʤiʯaʣʠcʴ ʧʨoʪʷʛoʤ 16 ʜiʙ ʫ ʜʨʫʛiʡ ʧoʣoʚʠʥi ʤicʷʮʷ, a aʥoʤaʣʴʥo ʪeʧʣa 

ʧoʛoʜa ʚ ʮeʡ ʧeʨioʜ ʧʨʠʟʚeʣa ʜo ʟʤeʥ ehʥʥʷ cʥiʛoʚoʛo ʧoʢʨʠʚʫ, ʪoʚʱʠʥa 

ʷʢoʛo ʥa ʢiʥeʮʴ ʤicʷʮʷ ʥe ʧeʨeʚʠʱʫʚaʣa 5 cʤ. Cʫʤa oʧaʜiʚ cʢʣaʣa 57 % ʚiʜ 

ceʨeʜʥʴo ʙʘʛʘʪoʨiʯʥoʛo ʧoʢʘʟʥʠʢʘ. 

ʇiʜʚʠʱeʥʠʡ ʪeʤʧeʨaʪʫʨʥʠʡ ʨeʞʠʤ ʣʶʪoʛo cʫʧʨoʚoʜʞʫʚaʚcʷ ʥeʟʥaʯʥoʶ 

ʢiʣʴʢicʪʶ oʧaʜiʚ ï 22,5 ʤʤ, ʱo ʚiʜcʪaʚaʣo ʚiʜ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʛo ʨiʚʥʷ ʥa 
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36 %. ʋ ʧeʨ ihʡ ʪa ʜʨʫʛiʡ ʜeʢaʜi ʣʶʪoʛo ceʨeʜʥi ʜoʙoʚi ʪeʤʧeʨaʪʫʨʠ 

ʧeʨeʚʠʱʫʚaʣʠ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥʠʡ ʧoʢʘʟʥʠʢ (ʤiʥʫc 4,7 
o
C) ʥa 1,6ï4 

o
C, a ʚ 

ocʪaʥʥiʡ ʜeʢaʜi ï ʧocʪʫʧʘʣʠcʷ ʡoʤʫ ʥa 5,4 
o
C. ʊeʤʧeʨaʪʫʨʥʠʡ ʤaʢcʠʤʫʤ 

ʣʶʪoʛo cʪaʥoʚʠʚ +10 
o
C, ʤiʥiʤaʣʴʥi ʞ ʟʥaʯeʥʥʷ ʪeʤʧeʨaʪʫʨʠ ʮʴoʛo ʤicʷʮʷ 

oʧʫcʢaʣʠcʷ ʜo ʤiʥʫc 20 
o
C. 

ʊeʤʧeʨaʪʫʨʥʠʡ ʨeʞʠʤ ʙeʨeʟʥʷ ʙʫʚ ʙʣʠʟʴʢʠʤ ʜo ceʨeʜʥɹoʙʘʛʘʪoʨiʯʥoʛo 

ʨiʚʥ,̫ ʧʨoʪe ʧoʛoʜa ʚʠʜaʣacʷ ʥecʪiʡʢoʶ ʟa oʧaʜaʤʠ. ɹeʨeʟeʥʴ ʙʫʚ 

ʥaʜʟʚʠʯaʡʥo cʫʭʠʤ ï ʤicʷʯʥa ʢiʣʴʢicʪʴ oʧaʜiʚ cʪaʥoʚʠʣa 4,1 ʤʤ, ʚc oɹʛo 12 % 

ʚiʜ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʛo ʧoʢʘʟʥʠʢʘ. I ʭoʯa ʥa ʧoʯaʪoʢ ʤicʷʮʷ ʟaʧacʠ 

ʧʨoʜʫʢʪʠʚʥoʾ ʚoʣoʛʠ ˇʨʫʥʪʫ ʙʫʣʠ ʜocʪaʪʥiʤʠ, aʣe ʪʨʠʚaʣʠʡ ʙeʟʜo oɦʚʠʡ 

ʧeʨioʜ ʟʫʤoʚʠʚ ʟʥaʯʥe ʾʭ ʟʤeʥ ehʥʥʷ. Cʥiʛoʚʠʡ ʧoʢʨʠʚ ocʪaʪoʯʥo ʟiʡ ohʚ ʫ 

ceʨeʜʠʥi ʤicʷʮʷ. Cʧocʪeʨiʛaʚcʷ icʪoʪʥe ʟʥʠʞeʥʥʷ ʪeʤʧeʨaʪʫʨʠ ʥa ʧoʯaʪʢʫ ʪa ʚ 

oʢʨeʤi ʜʥi ʜʨʫʛoʾ ʜeʢaʜʠ ʙeʨeʟʥʷ, ʱo ʤaʣo ʥacʣiʜʢoʤ cʧoʚiʣʴʥeʥʥʷ ʪa 

ʪʠʤʯacoʚe ʧʨʠʧʠʥeʥʥʷ aʢʪʠʚʥoʛo ʨocʪʫ ʧʰeʥʠʮi oʟʠʤoʾ. Ocʪaʪoʯʥe 

ʚiʜʥoʚʣeʥʥʷ ʚeʛeʪaʮiʾ oʟʠʤʠʥʠ ʚiʜʙʫʣoc̫  30 ʙeʨeʟʥʷ. 

ʋ ʢʚiʪʥi ceʨeʜʥʷ ʤicʷʯʥa ʪeʤʧeʨaʪʫʨa cʢʣaʜaʣa +9,1 
o
C. ʊeʤʧeʨaʪʫʨʥʠʡ 

ʤaʢcʠʤʫʤ ʚiʜʧoʚiʜaʚ ʧoʟʥaʯʮi ʪeʨʤoʤeʪʨa +25 
o
C, ʤiʥiʤaʣʴʥo ʪeʤʧeʨaʪʫʨa 

ʟʥʠʞʫʚaʣacʴ ʜo 0 
o
C. ɿa ʢʚiʪeʥ ɹʚʠʧaʣo 49 % ʚiʜ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʛo ʨiʚʥʷ 

oʧaʜiʚ ï 22,4 ʤʤ. Oʧaʜʠ ʚʟaʛaʣi ʙʫʣʠ ʚiʜcʫʪʥi ʚ ocʪaʥʥiʡ ʜeʢaʜi ʢʚiʪʥʷ, ʱo 

ʥeʛaʪʠʚʥo ʚʧʣʠʥʫʣo ʥa ʨoʟʚʠʪoʢ oʟʠʤʠʥʠ. 

ʋ ʪʨaʚʥi ʧeʨeʚaʞaʣa ʥaʜʥoʨʤoʚo ʪeʧʣa ʪa cʫʭa ʧoʛoʜa. Ceʨeʜʥʷ ʤicʷʯʥa 

ʪeʤʧeʨaʪʫʨa ʥa 1 
o
C ʧeʨeʚaʞaʣa ʥoʨʤʫ i cʪaʥoʚʠʣa +15,8 

o
C. Oʧaʜiʚ ʚʠʧaʣo 

37,7 ʤʤ, ʱo cʪaʥoʚʠʣo 76 % ʚiʜ ceʨeʜʥʴoʛoʙʘʛʘʪoʨiʯʥoʛo ʧoʢʘʟʥʠʢʘ. Oʧaʜʠ, 

oɦ ʚiʜʤiʯaʣʠcʷ ʫ ʧeʨ ihʡ ʜeʢaʜi ʪʨaʚʥʷ, ʜocʠʪʴ eʬeʢʪʠʚʥo ʧoʧoʚʥʠʣʠ ʟaʧacʠ 

ˇʨʫʥʪoʚoʾ ʚoʣoʛʠ. ɺeʛeʪaʮiʷ ʧʰeʥʠʮi oʟʠʤoʾ ʚecʥoʶ 2011 ʨoʢʫ ʧeʨeʚaʞʥo 

ʧʨoʭoʜʠʣa ʟa ʟaʜoʚiʣʴʥʠʭ ʪa ʜoʙʨʠʭ aʛʨoʤeʪeoʨoʣoʛiʯʥʠʭ ʫʤoʚ. 

ʃiʪo 2011 ʨoʢʫ ʟa ˇʨʫʥʪoʚo-ʢʣiʤaʪʠʯʥʠʤʠ ʫʤoʚaʤʠ ʚʠʜaʣoc̫  ʧoʤiʨʥo 

ʪeʧʣʠʤ ʪa ʜo oɦʚʠʤ. ʇoʛoʜa ʯeʨʚʥʷ ʚiʜʟʥaʯaʣacʷ ʟʥaʯʥʠʤʠ ʢoʣʠʚaʥʥʷʤʠ 

ʪeʤʧeʨaʪʫʨʠ ʪa ʜo aɦʤʠ. Ceʨeʜʥʴoʤicʷʯʥa ʪeʤʧeʨaʪʫʨa ʯeʨʚʥʷ cʪaʥoʚʠʣa 

+20,2 
o
C, ʱo ʙʫʣo ʤaʡʞe ʥa 3 

o
C ʚʠeɦ ʚiʜ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʛo ʧoʢʘʟʥʠʢʘ. 
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ʊeʤʧeʨaʪʫʨa ʥaʡʪeʧʣiʰʠʭ ʜʥiʚ ʧiʜiʡʤaʣacʴ ʜo +32 
o
C, a ʚ ʥaʡʭoʣoʜʥi ih ʥoʯi 

ʧaʜaʣa ʜo +11 
o
C. Oʧaʜʠ ʚʠʧaʣʠ ʫ ʜʨʫʛiʡ ʪa ʪʨeʪiʡ ʜeʢaʜaʭ ʤicʷʮʷ, 

ʧoʧoʚʥʠʚʰʠ ʟaʧacʠ ʧʨoʜʫʢʪʠʚʥoʾ ˇʨʫʥʪoʚoʾ ʚoʣoʛʠ. ʅaʡʟʥaʯʥiʰʠʡ ʜoʱ 

ʧʨoʡ ohʚ 27 ʯeʨʚʥʷ, ʢoʣʠ  ʚʠʧaʣo 50,2 ʤʤ oʧaʜiʚ. Ceʨeʜʥʷ ʤicʷʯʥa ʢiʣʴʢicʪʴ 

oʧaʜiʚ cʢʣaʣa 118,2 ʤʤ, ʱo cʪaʥoʚʠʣo ʤaʡʞe 154 % ʚiʜ 

ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʛo oʧʪʠʤʫʤʫ.  

ʇeʨeʤi eɦʥʥʷ aʪʤocʬeʨʥʠʭ ʮʠʢʣoʥiʚ ʥa ʧoʯaʪʢʫ ʣʠʧʥʷ ʟʫʤoʚʠʣo 

ʚʠʧaʜiʥʥʷ ʢoʨoʪʢoʯacʥʠʭ ʜo iɦʚ. ɿaʛaʣoʤ ʧoʛoʜa ʜʨʫʛoʾ ʧoʣoʚʠʥʠ ʣʠʧʥʷ ʙʫʣa 

ʪeʧʣoʶ ʪa cʫʭoʶ, iʥoʜi ʥaʚiʪʴ cʧeʢoʪʥoʶ. Ceʨeʜʥʷ ʤicʷʯʥa ʪeʤʧeʨaʪʫʨa 

ʣʠʧʥʷ cʢʣaʜaʣa +21,9 
o
C, ʱo ʥa 2,9 

o
C ʧeʨeʚʠʱʫʚaʣo ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥʠʡ 

ʪeʤʧeʨaʪʫʨʥʠʡ ʧoʢʘʟʥʠʢ. ʄaʢcʠʤaʣʴʥʠʡ ʪeʤʧeʨaʪʫʨʥʠʡ eʢcʪʨeʤʫʤ cʷʛʥʫʚ 

+32 
o
C, ʤiʥiʤaʣʴʥe ʟʥaʯeʥʥʷ ʪeʤʧeʨaʪʫʨʠ ʧoʚiʪʨʷ cʢʣaʣo +9 

o
C. ʋ ʮʴoʤʫ 

ʤicʷʮi ʚʠʧaʣo 124,2 ʤʤ oʧaʜiʚ, ʱo cʪaʥoʚʠʣo 143% ʚiʜ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʛo 

ʨiʚʥ.̫ ʅacʣiʜʢoʤ ʟʥaʯʥʠʭ ʜo iɦʚ cʪaʣo ʧoʛiʨ ehʥʥʷ ʫʤoʚ ʟʙʠʨaʥʥʷ, a ʪaʢoʞ 

ʟʥʠʞeʥʥʷ ʧoʢaʟʥʠʢiʚ ʷʢocʪi ʟeʨʥa ʧʨʠ ʧeʨecʪoʻʚi ʧociʚiʚ ʥʘ ʢoʨeʥi. 

ɾoʨcʪʢa ʟʠʤa 2012/2013 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫ ʚʥecʣa cʚoʾ 

ʢoʨeʢʪʠʚʠ ʫ ʬoʨʤʫʚaʥʥʷ ʚʨoʞaʁ  ʧʰeʥʠʮi oʟʠʤoʾ. ʄaʢcʠʤaʣʴʥa ʪeʤʧeʨaʪʫʨa 

ʧoʚiʪʨʷ ʛʨʫʜʥʷ ʧiʜʚʠʱʫʚaʣacʷ ʜo ʧʣcʁ 6ï10 ÁC. ʄiʥiʤaʣʴʥa ʪeʤʧeʨaʪʫʨa 

ʧoʚiʪʨʷ ʟʥʠʞʫʚaʣacʷ ʜo ʤiʥʫc 18ï23 ÁC. Cʥiʛ ʚʠʧaʚ ʥa ocʣaʙʣeʥi ʚiʜ 

ʙoʨoʰʥʠcʪoʾ ʨocʠ ʨocʣʠʥʠ ʧʰeʥʠʮi oʟʠʤoʾ. ʅa ʥe ʧʨoʤeʨʟʣʠʡ ˇʨʫʥʪ ʚʠʧaʚ 

cʥiʛ, ʷʢʠʡ ʫ ʙʣʶʜʮʷʭ ʷʢ ʧʨoʤeʨʟaʚ, ʪaʢ i ʚiʜʪʘʚʘʚ, ʫʪʚoʨʶʶʯʠ ʧʨʠʪeʨʪʫ ʜo 

ˇʨʫʥʪʫ ʣʴoʜʷʥʫ ʢiʨʢʫ. Cʥiʛoʚʠʡ ʧoʢʨʠʚ ciʯʥʷ-ʣʶʪoʛo cʪaʥoʚʠʚ 45 cʤ i ʙiʣʴeh. 

Cʪʘʥoʤ ʥa 31 ʙeʨeʟʥʷ ʧʰeʥʠʮʷ ʤô̫ ʢʘ oʟʠʤa ʙʫʣa ʚʢʨʠʪa ahʨoʤ cʥiʛʫ 

ʟʘʚʚʠʰʢʠ 15ï49 cʤ. ʄiʥiʤaʣʴʥa ʪeʤʧeʨaʪʫʨa ˇʨʫʥʪʫ ʥa ʛʣʠʙʠʥi ʟaʣʷʛaʥʥʷ 

ʚʫʟʣa ʢʫʱiʥʥʷ ʧ ehʥʠʮi oʟʠʤoʾ ʤô̫ ʢo  ʾ cʪaʥoʚʠʣa ʤiʥʫc 1ï3 ÁC, ʱo 

ʧeʨeʚʠɦʫʚʘʣo ʢʨʠʪʠʯʥi ʤeʞi ʚʠʤeʨʟaʥʥʷ ʥaʚiʪʴ ʜʣʷ cʣaʙoʨoʟʚʠʥeʥʠʭ ʨocʣʠʥ 

ɿa ʥecʧʨʠʷʪʣʠʚʠʭ ʫʤoʚ ʧeʨeʟʠʤiʚʣi (ocoʙʣʠʚo ʧʨʠ ʚʠcʥaʞeʥʥi, ʚʠʤeʨʟaʥʥi ʪa 

ʚʠʧʨiʚaʥʥi ʨocʣʠʥ) ʥa ʧ ehʥʠʮi ʤôʷʢiʡ oʟʠʤiʡ ʧoʰʠʨʠʣacʷ cʥiʛoʚa ʧʣicʥʷʚʘ. 

ʊʨʠʚaʣe ʫʪʨʠʤaʥʥʷ cʥiʛoʚoʛo ʧoʢʨʠʚʫ ʧʨʠʟʚeʣo ʜo ʤaʢcʠʤaʣʴʥoʛo ʧʨoʷʚʫ 

oʟʥaʢ ʭʚoʨoʙʠ, a ʫ ʙʣʶʜʮʷʭ ï ʜo ʧoʚʥoʛo ʟʥʠʱeʥʥ̫ ʧ ehʥʠʮi cʥiʛoʚoʶ 
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ʧʣiceʥʷʚo ,ʁ ʱo cʧocʪeʨiʛaʣoc̫  ʧicʣʷ ʪaʥeʥʥʷ cʥiʛʫ. ɿa cʧeʢoʪʥoʾ ʧoʛoʜʠ 

ʚecʥa ʰʚʠʜʢo ʧeʨeʡʰʣa ʚ ʣiʪo, ʭiʙa oɦ ʜo 19 ʢʚiʪʥʷ ʫ ʙʣʶʜʮʷʭ cʪoʷʣa ʚoʜa. 

ʋ 2012/2013 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʤʫ ʨoʮi ʥʘʡʪeʧʣi ʠhʤ ʤicʷʮeʤ 

ʚʠ̫ʚʠʚcʷ ʯeʨʚeʥʴ (ceʨeʜʥʷʤicʷʯʥʘ ʪeʤʧeʨʘʪʫʨʘ cʪʘʥoʚʠʣʘ ʧʣcʁ 21,6 C
o)
, ʪoʜi 

ʷʢ ʤʘʢcʠʤʘʣʴʥʫ ʪeʤʧeʨʘʪʫʨʫ ʙʫʣo ʟʘʬiʢcoʚʘʥo ʚ ceʨʧʥi ï ʧʣcʁ 32ï33 
o
C.  

ɿʘ 2012/2013 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢʠʡ ʨiʢ ʘʙcoʣʶʪʥʘ ʢiʣʴʢicʪʴ oʧʘʜiʚ 

cʪʘʥoʚʠʣʘ 731 ʤʤ (ʥʘ 123 % ʚʠʱe ʚiʜ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʛo ʟʥʘʯeʥʥ)̫, ʧʨʠ 

ʮoɹʤʫ ʥʘʡʙiʣʴeh ʾʭ ʚʠʧʘʣo ʫ ʛʨʫʜʥi (133 ʤʤ) ʪʘ ʙeʨeʟʥi (113 ʤʤ), ʘ ʥʘʡʤeʥ eh 

ï ʫ ʣʠʧʥi (19 ʤʤ).  

ɺ ʟʠʤoʚʠʡ ʧeʨioʜ 2013/2014 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫ ʧeʨeʚʘʞʘʣʠ 

ʪeʧʣi ih, ʚiʜ ʟʚʠʯʘʡʥoʛo, ʤeʪeoʨoʣoʛiʯʥi ʫʤoʚʠ. Ceʨeʜʥʷ ʪeʤʧeʨʘʪʫʨʘ ʧoʚiʪʨʷ 

ʫ ciʯʥi ʚʠʷʚʠʣʘcʷ ʥʘ 1,6 
o
C ʚʠoɦʶ ʚiʜ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥʠʭ ʧoʢʘʟʥʠʢiʚ i 

cʪʘʥoʚʠʣʘ ʤiʥʫc 4,5 
o
C. ɿ 15 ï 17 ʢʚiʪʥʷ ʚiʜʙʫʚcʷ cʪiʡʢʠʡ ʧeʨeʭiʜ ceʨeʜʥʴoʾ 

ʜoʙoʚoʾ ʪeʤʧeʨʘʪʫʨʠ ʧoʚiʪʨʷ ʯeʨeʟ 10 
o
C ʫ ʙiʢ ʧoʪeʧʣiʥʥʷ, ʨoʟʧoʯʘʚcʷ ʧeʨioʜ 

ʘʢʪʠʚʥoʾ ʚeʛeʪʘʮiʾ ʧ ehʥʠʮi ʤô̫ ʢoʾ oʟʠʤo .ʾ Ceʨeʜʥʷ ʪeʤʧeʨʘʪʫʨʘ ʧoʚiʪʨʷ ʫ 

ʢʚiʪʥi ʚʠʷʚʠʣʘcʷ ʥʘ 2 
o
C ʚʠoɦʶ ʟʘ ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥi ʟʥʘʯeʥʥʷ i cʪʘʥoʚʠʣʘ 

ʧʣcʁ 10,3 
o
C. ʅʘʡʪeʧʣiʰʠʤ ʤicʷʮeʤ 2013/2014 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫ 

ʚʠʷʚʠʚc  ̫ʣʠʧeʥʴ, ceʨeʜʥ̫ ʪeʤʧeʨʘʪʫʨʘ ʧoʚiʪʨʷ ʷʢoʛo cʪʘʥoʚʠʣʘ ʧʣcʁ 22 
o
C. 

ʇʨʠ ʮʴoʤʫ ʥʘʡʚʠʱʫ ʪeʤʧeʨʘʪʫʨʫ ʙʫʣo ʟʘʬiʢcoʚʘʥo ʚ ceʨʧʥi ï ʧʣcʁ 34-37 
o
C. 

ʅʘʡʙiʣʴʘh ʢiʣʴʢicʪ ɹ oʧʘʜiʚ ʟʘ ʨoʢʠ ʜocʣiʜʞeʥʴ ʚʠʧʘʣʘ ʚ 2013/2014 

ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʤʫ ʨoʮi i cʪʘʥoʚʠʣʘ 898,7 ʤʤ (ʥʘ 151,6 % ʚʠeɦ ʚiʜ 

ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʛo ʟʥʘʯeʥʥʷ). ɺ ʮeʡ ʨiʢ ʥʘʡʚoʣoʛiʰʠʤʠ ʤicʷʮʷʤʠ 

ʚʠʷʚʠʣʠcʷ ʚeʨeceʥʴ (211 ʤʤ oʧʘʜiʚ) ʪʘ ʪʨʘʚeʥʴ (173 ʤʤ oʧʘʜiʚ), ʱo cʧʨʠʷʣo 

ʜoʙʨoʤʫ ʧʨoʨocʪʘʥʥʶ ʪʘ ʨoʟʚʠʪʢoʚi ʧ ehʥʠʮi ʤô̫ ʢoʾ oʟʠʤoʾ. ʅʘʡʤeʥʰʫ 

ʢiʣʴʢicʪʴ oʧʘʜiʚ ʙʫʣo ʚiʜʤiʯeʥo ʫ ʛʨʫʜʥi ï 17,7 ʤʤ (38,5 % ʚiʜ 

ceʨeʜʥʴoʙʘʛʘʪoʨiʯʥoʛo ʟʥʘʯeʥʥʷ). ʎeʡ ciʣcɹʴʢoʛocʧoʜaʨcʴʢʠʡ ʨiʢ ʚʠʷʚʠʚcʷ 

ʜocʠʪʴ cʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨoʱʫʚaʥʥʷ ʧʰeʥʠʮi ʤô̫ ʢoʾ oʟʠʤoʾ, ʧʨoʪe ʚiʜʯʫʪʥe 

ʣiʪʥʻ ʧeʨeʟʚoʣoʞeʥʥʷ cʧʨʠʯʠʥʠʣo ʚʨaʞeʥʥʷ ʧociʚiʚ ʬʫʟaʨioʟoʤ ʢoʣoca.  

Oʪʞe, aʛʨoʤeʪeoʨoʣoʛiʯʥi ʫʤoʚʠ ʚʠʨoʱʫʚaʥʥʷ ʚ ʨoʢʠ ʧʨoʚeʜeʥʥʷ ʥah ʠʭ 

ʜocʣiʜʞeʥʴ, ʟa ʥeʟʥaʯʥʠʤʠ ʚʠʥʷʪʢaʤʠ, ʙʫʣʠ ʪʠʧoʚʠʤʠ ʜʣʷ ʟoʥʠ ʧiʚʥiʯʥoʛo 
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ʃicocʪeʧʫ ʋʢʨʘʾʥʠ ʟ ʧeʚʥʠʤʠ ocoʙʣʠʚocʪʷʤʠ ʚ oʢʨeʤi ʨoʢʠ ʚeʛeʪaʮiʾ. 

ɺʮiʣoʤʫ, ʚeʛeʪaʮiʡʥʠʡ ʧeʨioʜ 2008/2009 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫ 

ʚʠʷʚʠʚcʷ cʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʨocʪʫ, ʧeʨeʟʠʤiʚʣi ʪa ʬoʨʤʫʚaʥʥʷ ʭoʨo ohʛo 

ʚʨoʞaʁ , 2009/2010 ï ʙʫʚ ʥaʡʙiʣʴʰ ʧocʫʰʣʠʚʠʤ ʧiʜ ʯac ʧʨoʚeʜeʥʥʷ ciʚʙʠ, a 

ʪoʤʫ ʤaʣo cʧʨʠʷʚ ʫcʧiʰʥiʡ ʚeʛeʪaʮiʾ oʟʠʤʠʥʠ. 2010/2011 

ciʣcɹʴʢoʛocʧoʜʘʨcʴʢʠʡ ʨiʢ ʚiʜʟʥaʯaʚcʷ ʚiʜʯʫʪʥʠʤ ʧeʨeʟʚoʣoʞeʥʥʷʤ ʧeʨioʜʫ 

ʣiʪʥʴoʾ ʚeʛeʪaʮiʾ, ʭoʯa ʧoʛoʜʥi ʫʤoʚʠ ʮʴoʛo ʨoʢʫ ʤoʞʥa ʚʚaʞaʪʠ 

ʟaʜoʚiʣʴʥʠʤʠ. ɺeʛeʪʘʮiʡʥʠʡ ʧeʨioʜ 2012/2013 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫ 

ʙʫʚ ʥʘʡʙiʣʴʰ ʥecʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʫcʧiʰʥoʛo ʨocʪʫ i ʨoʟʚʠʪʢʫ oʟʠʤʠʥʠ, ʯeʨeʟ 

ʪʨʠʚʘʣʫ ʟʘʪʨʠʤʢʫ cʥiʛoʚoʛo ʧoʢʨʠʚʫ, 2013-2014 ï ʥeʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥe 

ʣiʪʥʻ ʧeʨeʟʚoʣoʞeʥʥʷ, ʙʫʚ cʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨoʱʫʚʘʥʥʷ ʧʰeʥʠʮi ʤô̫ ʢoʾ 

oʟʠʤoʾ. ʋʧʨoʜoʚʞ ʫciʭ ʨoʢiʚ ʧʨoʚeʜeʥʥʷ ʜocʣiʜʞeʥʴ ʬaʢʪʠʯʥʠʡ ʧoʢaʟʥʠʢ 

ceʨeʜʥʴoʨiʯʥoʾ ʪeʤʧeʨaʪʫʨʠ ʧeʨeʚʠʱʫʚaʚ ceʨeʜʥi ʙaʛaʪoʨiʯʥi ʟʥaʯeʥʥʷ. 

 

2.2. ɺʠʭiʜʥʠʡ ʤaʪeʨiaʣ 

ʋcʧiʭ ʨoʙoʪʠ ceʣeʢʮioʥeʨa ʟi cʪʚoʨeʥʥʷ ʥoʚʠʭ coʨʪiʚ ʪa ʛiʙʨʠʜiʚ 

ʟʥaʯʥoʶ ʤiʨoʶ ʟaʣeʞʠʪʴ ʚiʜ ʜoʙoʨʫ ʙaʪʴʢiʚcʴʢʠʭ ʧaʨ ʜʣʷ ʧoʜaʣʴohʛo 

ʧʨoʚeʜeʥʥʷ ʛiʙʨʠʜʠʟaʮiʾ. ʅaʡʙiʣʴʰʫ ceʣeʢʮiʡʥʫ ʮiʥʥicʪ ɹ ʧʨeʜcʪaʚʣʷʶʪʴ 

ʬoʨʤʠ, ʷʢi ʥecʫʪʴ ʤiʥiʤaʣʴʥʠʡ ʥʘʙiʨ ʥeʛaʪʠʚʥʠʭ oʟʥaʢ i ʻ ʜoʥoʨaʤʠ ʮiʥʥʠʭ 

ʚʣacʪʠʚocʪeʡ, ʪaʢʠʭ ʷʢ ʚʠcoʢa ʧʨoʜʫʢʪʠʚʥicʪʴ ʪa ʷʢicʪʴ ʟeʨʥa, 

ʢoʨoʪʢocʪeʙeʣʴʥicʪʴ, ʟʠʤocʪiʡʢicʪʴ, ʢoʤʧʣeʢcʥa cʪiʡʢicʪʴ ʜo ʭʚoʨoʙ, 

ʥecʧʨʠʷʪʣʠʚʠʭ ʫʤoʚ ceʨeʜoʚʠaɦ ʪa iʥ. [1, 6]. ɺʠʷʚʣeʥʥʷ ʪaʢʠʭ ʬoʨʤ ʫ 

ʨeʟʫʣʴʪaʪi ʚʠʚʯeʥʥʷ ʢoʣeʢʮi  ʾʙʫʣo oʜʥʠʤ iʟ ocʥoʚʥʠʭ ʟaʚʜaʥ ɹʥʘohʾ ʨoʙoʪʠ. 

ɺ ʷʢocʪi ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ ʚʠʢoʨʠcʪaʣʠ coʨʪʠ ʫʢʨaʾ ʥcʴʢoʾ ʪa ʟaʨʫʙiʞʥoʾ 

ceʣeʢʮiʾ, ʢoʣeʢʮiʡʥi coʨʪoʟʨaʟʢʠ ʪa ʢʨaɦ i ʣiʥiʾ ʚiʜʜiʣʫ ceʣeʢʮiʾ i ʥaciʥʥʠʮʪʚa 

ʟeʨʥoʚʠʭ ʢʫʣʴʪʫʨ ʅʅʎ çIʥcʪʠʪʫʪ ʟeʤʣeʨoʙcʪʚa ʅAAʅè. 

ʇoʨʷʜ iʟ eʢoʣoʛo-ʛeoʛʨaʬiʯʥʠʤ ʧʨʠʥʮʠʧoʤ ʧiʜʙoʨʫ ʙaʪʴʢiʚcʴʢʠʭ ʧaʨ ʜʣʷ 

ʨoʟʨoʙʢʠ cʭeʤ ʛiʙʨʠʜʠʟaʮi  ʾʚʨaʭoʚʫʚaʣʠ ʧʨoʜʫʢʪʠʚʥi eʣeʤeʥʪʠ cʪʨʫʢʪʫʨʠ 

ʚʨoʞaʁ , ʪʨʠʚaʣicʪʴ ʧeʨioʜʫ ʚeʛeʪaʮiʾ, ʚʢʣʶʯaʁ ʯʠ ʪʨʠʚaʣicʪʴ oʢʨeʤʠʭ ʬaʟ i 

ʤiʞʬaʟʥʠʭ ʧeʨioʜiʚ, ʧoʢaʟʥʠʢʠ cʪiʡʢocʪi ʜo ʥaʡʧoʰʠʨeʥiʰʠʭ ʭʚoʨoʙ, 
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ʟʠʤocʪiʡʢocʪi.  

ʂoʣeʢʮiʷ coʨʪiʚ ʧʰeʥʠʮi ʤô̫ʢo  ʾ oʟʠʤo  ʾʚiʜʜiʣʫ ceʣeʢʮiʾ ̔ ʥaciʥʥʠʮʪʚa 

ʟeʨʥoʚʠʭ ʢʫʣʴʪʫʨ cʢʣaʜaʣa 320 ʟʨaʟʢiʚ, ʧʨoʪe ʟa ʢoʤʧʣeʢcoʤ ʛocʧoʜaʨcʴʢo-

ʮiʥʥʠʭ oʟʥaʢ ʙʫʣo ʚiʜiʙʨaʥo 61 coʨʪoʟʨaʟoʢ. ʋ ʜoʜʘʪʢʫ ɹ ʥaʚeʜeʥo ʢoʨoʪʢʫ 

ʭaʨaʢʪeʨʠcʪʠʢʫ coʨʪiʚ ʪa coʨʪoʟʨaʟʢiʚ ʧ ehʥʠʮi ʤôʷʢoʾ oʟʠʤoʾ, ʱo ʙʫʣʠ 

ʚʠʢoʨʠcʪaʥi ʚ ʥah ʠʭ cʭʨeɦ ʫʚaʥʥʷʭ ʫ ʷʢocʪi ʙaʪʴʢiʚcʴʢʠʭ ʢoʤʧoʥeʥʪiʚ. ɼʣʷ 

coʨʪiʚ ʪa coʨʪoʟʨaʟʢiʚ ʫʢʨaʾ ʥcʴʢoʾ ceʣeʢʮi ,ʾ ʟaʥeceʥʠʭ ʜo ɼeʨʞaʚʥoʛo ʨe̒ cʪʨʫ 

coʨʪiʚ ʧʨʠʜaʪʥʠʭ ʜʣʷ ʧoʰʠʨeʥʥʷ ʚ ʋʢʨaʾ ʥi, ʚʢaʟaʥo ʫcʪaʥoʚʫ-oʨʠʛiʥaʪoʨ, ʜʣʷ 

coʨʪoʟʨaʟʢiʚ i coʨʪiʚ ʟaʨʫʙiʞʥoʾ ceʣeʢʮiʾ ʚʢaʟaʥo ʢʨaʾ ʥʫ ʧoʭoʜʞeʥʥʷ (ʉʐɸ, 

ʅʽʤʝʯʯʠʥʘ, ʋʛʦʨʱʠʥʘ).  

 

2.3. ʄeʪoʜʠʢa ʧʨoʚeʜeʥʥʷ ʜocʣiʜʞeʥ  ɹ

ɼocʣiʜʥi ʜiʣʷʥʢʠ ʧʰeʥʠʮi oʟʠʤoʾ ʨoʟʤiʱʫʚaʣʠ ʫ ceʣeʢʮiʡʥiʡ ciʚoʟʤiʥi. 

ɿʘ ʩʭʝʤʦʶ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 2.1) ʚʠʨoʱʫʚaʥʥʷ ʧʰeʥʠʮi oʟʠʤoʾ ʧʨoʚoʜʠʣʠ 

ʟʛʽʜʥʦ ʟ ʟaʛaʣʴʥoʧʨʠʡʥʷʪoʶ ʪeʭʥoʣoʛiʻ .ʁ Ciʚʙʫ ʧʨoʚoʜʠʣʠ ʟa oʧʪʠʤaʣʴʥʠʭ 

ʜʣʷ ʃicocʪeʧʫ cʪʨoʢiʚ. ʂoʣeʢʮiʡʥi ʥoʤeʨʠ ʪa ʛiʙʨʠʜʠ ʚʠciʚaʣʠcʷ ʚʨʫʯʥʫ ʟ 

ʤiʞʨʷʜʜʷʤ 15 cʤ ʪa iʥʪeʨʚaʣoʤ ʤiʞ ʨocʣʠʥaʤʠ ʫ ʨʷʜʢʫ 5 cʤ. ɻʣʠʙʠʥa ciʚʙʠ 

cʢʣaʜaʣa 3 ï 4 cʤ. Ciʚʙʫ ʧʨoʚoʜʠʣʠ ʚ ʨʷʜʢʠ ʜoʚʞʠʥoʶ 1 ʤeʪʨ ʧoʛoʥʥʠʡ [179, 

180].  

Oʜʥʠʤ ʟ ocʥoʚʥʠx i ʥaʡʙiʣʴʰ ʥaʡʜiʻʚiʰʠʤ ʟacoʙoʤ ʧiʜʚʠʱeʥʥʷ 

ʧoʢaʟʥʠʢiʚ ʷʢocʪi ʟeʨʥa ʻ ʧʨaʚʠʣʴʥe ʟacʪocʫʚaʥʥʷ ʜoʙʨʠʚ. Cʠcʪeʤa 

ʫʜoʙʨeʥʥʷ ʚ ceʣeʢʮiʡʥiʡ ciʚoʟʤiʥi ɼʇ ɼɻ  Ăʏaʙaʥʠò ʚʢʣʶʯa ̒ ʚʥeceʥʥʷ 

ʥiʪʨoaʤoʬocʢʠ (N30P30K30), ʨaʥʥoɹʚecʥʷʥe ʧiʜʞʠʚʣeʥʥʷ (N30). ʂʨiʤ ʙʫʨôʷʥiʚ 

ʚeʣʠʯeʟʥoʾ ʰʢoʜʠ ʧʰeʥʠʮi ʟaʚʜa̒  ʢʣoʧ-ʯeʨeʧah ʢa, ocoʙʣʠʚo ʚʧʣʠʚʘʻ ʥa 

ʷʢicʥi ʧoʢaʟʥʠʢʠ. ʅʘʚʝʩʥʽ, ʢoʣʠ ʧoʚiʪʨʷ ʧʨoʛʨiʣoc̫  ʜo 18ï19 ÁC, ʧoʯʠʥʘʻʪʴcʷ 

ʤacoʚʠʡ ʧeʨeʣiʪ ʢʣoʧiʚ ʥa ʧociʚʠ ʧehʥʠʮi. Cʠcʪeʤa ʟaxʠcʪʫ ʚʢʣʶʯaʣa 

ʚʥeceʥʥʷ ʛeʨʙiʮʠʜʫ ɻʨaʥcʪaʨ (0,025 ʢʛ/ʛa) ʨʘʟʦʤ ʟ ʬʫʥʛiʮʠʜoʤ Iʤʧaʢʪ, 

ʧoʚʪoʨʥʫ oʙʨoʙʢʫ ʬʫʥʛiʮʠʜoʤ ʟ ʜoʜaʚaʥʥʷʤ iʥceʢʪʠʮʠʜʫ ʂoʥʬiʜoʨ. 

ʋʧʨoʜoʚʞ ʫc oɹʛo ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ ʟʜiʡcʥʶʚaʣʠ ʬeʥoʣoʛiʯʥi 

cʧocʪeʨeʞeʥʥʷ, oʙʣiʢʠ; ʚci oʮiʥʢʠ ʪa ʟʙʠʨaʥʥʷ ʧʨoʚoʜʠʣʠ ʚiʜʧoʚiʜʥo ʜo 
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ʤeʪoʜʠʢʠ ʜeʨʞaʚʥoʛo coʨʪoʚʠʧʨoʙʫʚaʥʥʷ ʋʢʨaʾ ʥʠ [180]. ɺ ociʥʥiʡ i 

ʨaʥʥoɹʚecʥʷʥʠʡ ʧeʨioʜ ʚeʛeʪaʮiʾ ʟʜiʡcʥʶʚaʣʠ ʧiʜʨaʭʫʥoʢ ʢiʣʴʢocʪi ʨocʣʠʥ, 

oɦ ʟiʡʰʣʠ, ʢiʣʴʢocʪi ʨocʣʠʥ, ʱo ʟaʛʠʥʫʣʠ ʧicʣʷ ʧeʨeʟʠʤiʚʣi, ʱo ʜaʣo ʟʤoʛʫ 

ʚʠʨaʭʫʚaʪʠ ʟʠʤʦʩʪʽʡʢʽʩʪʴ. ɺiʜʤiʯaʣʠ ʧoʯaʪoʢ i ʪʨʠʚaʣicʪʴ ʬaʟʠ cʭoʜiʚ,  

ʚʠʭoʜʫ ʚ ʪʨʫʙʢʫ, ʢoʣociʥʥʷ, ʮʚiʪiʥʥʷ, cʪʠʛʣocʪi. ʇʨʠ ʚʠʨoʱʫʚaʥʥi coʨʪiʚ i 

ʛiʙʨʠʜʥʠʭ ʢoʤʙiʥaʮiʡ ʧʰeʥʠʮi oʟʠʤoʾ ʟacʪocoʚʫʚaʣʠ ʟaʛaʣʴʥoʧʨʠʡʥʷʪʫ 

aʛʨoʪeʭʥiʢʫ ʚʠʨoʱʫʚaʥʥʷ ʧʰeʥʠʮi oʟʠʤoʾ ʜʣʷ ʟoʥʠ ʇʽʚʥʽʯʥʦʛʦ            

ʃicoʪeʧʫ [142]. 

ʊʘʙʣʠʮʷ 2.1 

ʉʭʝʤʘ ʜʦʩʣʽʜʞʝʥʴ, 2009ï2014 ʨʨ. 

ɼʆʉʃɯɼ 1 

(2009ï2011 ʨʨ.) 
ɼʆʉʃɯɼ 2 

(2009ï2010 ʨʨ.) 
ɼʆʉʃɯɼ 3 

(2010ï2011 ʨʨ.) 
ɼʆʉʃɯɼ 4 

(2013ï2014 ʨʨ.) 

ʂʦʣʝʢʮʽʡʥʠʡ 

ʨʦʟʩʘʜʥʠʢ 
 

ɻʽʙʨʠʜʥʠʡ 

ʨʦʟʩʘʜʥʠʢ  

F1 ʪʘ F2 

 

ʉʝʣʝʢʮʽʡʥʠʡ 

ʨʦʟʩʘʜʥʠʢ F3 ï F4, 
ʤʘʪʨʠʢʘʣʴʥʘ 

ʨʽʟʥʦʷʢʽʩʥʽʩʪʴ 

ʢʦʣʦʩʘ  

ʉʝʣʝʢʮʽʡʥʠʡ ʪʘ 

ʢʦʥʪʨʦʣʴʥʠʡ 

ʨʦʟʩʘʜʥʠʢʠ, 

ʧʦʧʝʨʝʜʥʻ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ 
ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʟʝʨʥʘ (ʧʨʦʪʝʾʥ, 

ʢʣʝʡʢʦʚʠʥʘ, 

ʩʝʜʠʤʝʥʪʘʮʽʷ) 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʟʝʨʥʘ (ʧʨʦʪʝʾʥ, 

ʢʣʝʡʢʦʚʠʥʘ, 

ʩʝʜʠʤʝʥʪʘʮʽʷ) 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʟʝʨʥʘ (ʧʨʦʪʝʾʥ, 

ʢʣʝʡʢʦʚʠʥʘ, 

ʩʝʜʠʤʝʥʪʘʮʽʷ) 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ 

(ʧʨʦʪʝʾʥ, ʢʨʦʭʤʘʣʴ, 

ʢʣʝʡʢʦʚʠʥʘ, 

ʩʝʜʠʤʝʥʪʘʮʽʷ) 

ɺʨʦʞʘʡʥʽʩʪʴ ɺʨʦʞʘʡʥʽʩʪʴ ɺʨʦʞʘʡʥʽʩʪʴ ɺʨʦʞʘʡʥʽʩʪʴ 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ 

ʚʝʛʝʪʘʮʽʾ 

ɿʠʤʦʩʪʽʡʢʽʩʪʴ 

ɿʠʤʦʩʪʽʡʢʽʩʪʴ 
ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ 

ʚʝʛʝʪʘʮʽʾ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ 

(ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, 

ʙʫʨʦʾ ʽʨʞʽ, ʩʝʧʪʦʨʽʦʟʫ 

ʣʠʩʪʢʽʚ) ʟʠʤʦʩʪʽʡʢʽʩʪʴ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ 

(ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, 

ʙʫʨʦʾ ʽʨʞʽ, 

ʩʝʧʪʦʨʽʦʟʫ ʣʠʩʪʢʽʚ) 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ 

(ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, 

ʙʫʨʦʾ ʽʨʞʽ, ʩʝʧʪʦʨʽʦʟʫ 

ʣʠʩʪʢʽʚ) 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ 
 

Coʨʪʠ ʪa ʟʨaʟʢʠ (ʜʦʩʣʽʜ 1), ʚʢʣʶʯeʥi ʫ cʭʨeɦ ʫʚaʥʥʷ, ʫceʙiʯʥo ʚʠʚʯaʣʠ ʟa 

ʧʨʦʷʚʦʤ ʦʩʥʦʚʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ [181]. ʋ 2008 ʨoʮi ciʚʙʫ 

ʧʨoʚoʜʠʣʠ 17 ʚeʨecʥʷ, ʫ 2009 ï 23 ʚeʨecʥʷ, ʫ 2010 ï 12 ʞoʚʪʥʷ, ʫ 2012 ï 21 

ʚeʨecʥʷ, ʫ 2013 ï 15 ʞʦʚʪʥʷ. ʅoʨʤa ʚʠciʚʫ ï oʧʪʠʤaʣʴʥa (4,5 ʤʣʥ/ʛa). 

ʐʪʫʯʥi cʭʨeɦ ʫʚaʥʥʷ ʧʨoʚoʜʠʣʠ ʟa ʤeʪoʜaʤʠ ʇ. ʇ. ʃʫʢôʷʥeʥʢa [151]. 

Cʭeʤʠ cʭʨeɦ ʫʚaʥʥʷ ʧʣaʥʫʚaʣʠ ʪaʢʠʤ ʯʠʥoʤ, ʱoʙ ʟaʙeʟʧeʯʠʪʠ ʬoʨʤʫʚaʥʥʷ ʫ 

ʛiʙʨʠʜiʚ oʧʪʠʤaʣʴʥoʛo ʢoʤʧʣeʢcʫ ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ, ʟoʢʨeʤa 
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ʚʨoʞaʡʥocʪi ʪa ʷʢocʪi ʟeʨʥa. Cʭʨeɦ ʫʚaʥʥʷ ʙaʪʴʢiʚcʴʢʠʭ ʬoʨʤ ʧʨoʚoʜʠʣʠ ʥa 

ʜiʣʷʥʢaʭ ʢoʣeʢʮiʡʥoʛo ʪa ʢoʥʪʨoʣʴʥoʛo ʨoʟcaʜʥʠʢiʚ ʪʚeʣʣ-ʤeʪoʜoʤ. ɹʫʣo 

ʧʨoʢacʪʨoʚaʥo ʧo 10 ʢoʣociʚ ʜʣʷ ʢoʞʥo  ʾʢoʤʙiʥaʮiʾ cʭʨeɦ ʫʚaʥ̫. ʅa ʢoʞeʥ 

ʧʨoʢacʪʨoʚaʥʠʡ ʢoʣoc oʜʷʛaʣʠ ʧeʨʛaʤeʥʪʥʠʡ iʟoʣʷʪoʨ ʨoʟʤiʨoʤ 15x10 cʤ, a ʚ 

iʟoʣʷʪoʨi ʥaʜ ʧʨoʢacʪʨoʚaʥʥʠʤ ʢoʣocoʤ ʧiʜʚ'ʷʟʫʚaʣʠ ʟʨiʟaʥʠʡ ʥa ʧoʯaʪʢʫ 

ʮʚiʪiʥʥʷ ʢoʣoc ʟaʧʠʣʁʚʘʯa ʥa ʚʠcoʪi 3ï5 cʤ, ʜʣʷ ʨiʚʥoʤiʨʥoʛo ʨoʟʧoʜiʣʫ 

ʧʠʣʢʫ. ʏeʨeʟ 15ï20 ʜiʙ iʟoʣʷʪoʨʠ ʟ ʢoʣocc̫ ʤ ʟaʧʠʣʁʚʘʯiʚ ʟʥiʤaʣʠ. ɿ ʢoʞʥo  ʾ

ʛiʙʨʠʜʥo  ʾ ʢoʤʙiʥaʮiʾ ʧiʜʨaʭoʚʫʚaʣʠ ʢiʣʴʢicʪ ɹ ʧʨoʢacʪʨoʚaʥʠʭ ʢʚiʪoʢ i 

ʚiʜcoʪoʢ ʟaʚ'ʷʟʫʚaʥʥʷ ʟeʨeʥ.  

Ciʚʙʫ ʙaʪʴʢiʚcʴʢʠʭ ʬoʨʤ ʧʨoʚoʜʠʣʠ ʚʨʫʯʥʫ, ʫ ʪʨʠʨaʟoʚiʡ ʧoʚʪoʨʥocʪi. 

ɻiʙʨʠʜʥi ʢoʤʙiʥaʮiʾ ʧeʨ ohʛo ʧoʢoʣiʥʥʷ ʪa ʾʭʥi ʙaʪʴʢiʚcʴʢi ʬoʨʤʠ ʚʠciʚaʣʠ ʫ 

ʛiʙʨʠʜʥoʤʫ ʨoʟcaʜʥʠʢʫ ʟa cʭeʤoʶ: ʤaʪeʨʠʥcʴʢa ʬoʨʤa ï ʛiʙʨʠʜ ï ʙaʪʴʢiʚcʴʢa 

ʬoʨʤa, ʨʷʜaʤʠ ʜoʚʞʠʥoʶ 1 ʤ (ʧʣo aɦ ʞʠʚʣeʥʥʷ ʨocʣʠʥ 5 ʭ 30 cʤ).  

ʋ ʛʽʙʨʠʜʥʦʤʫ ʨoʟcaʜʥʠʢʫ (ʜʦʩʣʽʜ 2) ʚʠʚʯaʣʠ ʛʽʙʨʠʜʠ F1 ʽ F2 ʚʽʜ ʨʽʟʥʠʭ 

ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ. Ciʚʙʫ ʧʨoʚoʜʠʣʠ ʢaceʪʥoʶ ciʚaʣʢo  ʁ CʂC-6-10, 

ʜiʣʷʥʢʠ ʪʨʠʨʷʜʢoʚi, ʜoʚʞʠʥoʶ 1 ʤ, ʟ ʤiʞʨʷʜʜʷʤ  30 ʩʤ. Coʨʪʠ-cʪaʥʜaʨʪʠ 

(ʇeʨʣʠʥa ʃicocʪeʧʫ ʪa ʇoʣicʴʢa 90) ʨoʟʤi ʫɦʚaʣʠ ʢoʞʥʠʤ ʜecʷʪʠʤ ʥoʤeʨoʤ.  

ɼiʣʷʥʢʠ ʟ ʨocʣʠʥaʤʠ ʫ ʬaʟi ʧoʚʥoʾ cʪʠʛʣocʪi ʟʙʠʨaʣʠ ʢoʤʙaʡʥoʤ 

çCaʤʧo-130è. Cʪʨʫʢʪʫʨʥʠʡ aʥaʣiʟ ʛiʙʨʠʜiʚ i ʾʭ ʙaʪʴʢiʚcʴʢʠʭ ʬoʨʤ ʧʨoʚoʜʠʣʠ 

iʥʜʠʚiʜʫaʣʴʥo ʟa oʟʥaʢo  ʁʚʠcoʪʠ ʨocʣʠʥ ʪa eʣeʤeʥʪaʤʠ ʧʨoʜʫʢʪʠʚʥocʪi. ɼʣʷ 

ʧʨoʚeʜeʥʥʷ oʙʨaʭʫʥʢiʚ ʚiʜʙʠʨaʣʠ ʧo 50 ʨocʣʠʥ ʟ ʢoʞʥo  ʾʛiʙʨʠʜʥʦʾ ʢʦʤʙʽʥʘʮʽʾ 

ʪa ʢoʣeʢʮiʡʥoʛo ʟʨaʟʢa. ɿa ʨeʟʫʣʴʪaʪaʤʠ cʪʨʫʢʪʫʨʥoʛo aʥaʣiʟʫ ʨocʣʠʥ 

ʚcʪaʥoʚʣʶʚaʣʠ cʪʫʧiʥʴ ʬeʥoʪʠʧoʚʠʭ ʢoʨeʣʷʮiʡʥʠʭ ʟʚ'ʷʟʢiʚ. 

Cʣiʜ ʚiʜʤiʪʠʪʠ, ʱo oʟʥaʢa ʜoʚʞʠʥʠ cʪeʙʣa ʨocʣʠʥ ʭaʨaʢʪeʨʠʟʫʚaʣacʴ 

ʟʥaʯʥoʶ ʤiʥʣʠʚicʪʶ, ʧeʨeʙʫʚaʁ ʯʠ ʚ ʪicʥiʡ ʟaʣeʞʥocʪi ʚiʜ 

aʛʨoʤeʪeoʨoʣoʛiʯʥʠʭ ʫʤoʚ [143]. Oʮiʥʢʫ ʥa cʪiʡʢicʪʴ ʜo ʚʠʣʷʛaʥʥʷ 

ʧʨoʚoʜʠʣʠ ʯeʨeʟ ʜʚa ʪʠʞʥi ʟ ʧoʯaʪʢʫ ʢoʣociʥʥʷ, ʧeʨeʜ ʟʙʠʨaʥʥʷʤ, a ʪaʢoʞ 

ʧicʣʷ ʜʥiʚ iʟ cʠʣʴʥʠʤʠ ʟʣʠʚaʤʠ ʪa ʚiʪʨaʤʠ. ɺʠʢoʨʠcʪoʚʫʚaʣʠ 9-ʙaʣʴʥʫ ʰʢaʣʫ 

oʮiʥʶʚaʥʥʷ, ʜe 9 oʟʥaʯa̒  ʚiʜcʫʪʥicʪʴ ʚʠʣʷʛaʥʥʷ, a ʙaʣ 1 ï ʥaʡʙiʣʴʰʠʡ ʡoʛo 

cʪʫʧiʥʴ. Oʮiʥʶʚaʥʥʷ ʟʠʤocʪiʡʢocʪi ʧʨoʚoʜʠʣʠ ʥaʚecʥi, ʰʣʷʭoʤ ʧiʜʨaʭʫʥʢʫ 
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ʚiʜcoʪʢa ʨocʣʠʥ, ʱo ʧeʨeʟʠʤʫʚaʣʠ, ʚiʜ ʟaʛaʣʴʥoʾ ʢiʣʴʢocʪi ʨocʣʠʥ, ʱo 

ʚʚiʡʰʣʠ ʚ ʟʠʤʫ. 

ʇʨʠ ʚʠʟʥaʯeʥʥi ʧʨoʜʫʢʪʠʚʥocʪi ʛiʙʨʠʜʥʠʭ ʧoʧʫʣʷʮiʡ ʜʨʫʛoʛo-

ʯeʪʚeʨʪoʛo ʧoʢoʣiʥʴ ʧʰeʥʠʮi oʟʠʤoʾ ʤʠ ʢeʨʫʚaʣʠcʷ ʧoʢaʟʥʠʢaʤʠ ʤacʠ ʟeʨʥa 

ʟ ʛoʣoʚʥoʛo ʢoʣocʘ [99, c. 175ï183]. 

Oʮiʥʢʫ cʪiʡʢocʪi ʜo ʭʚoʨoʙ ʚʠʟʥaʯaʣʠ ʟʛiʜʥo ʟaʛaʣʴʥoʧʨʠʡʥʷʪo  ʾ

ʤeʪoʜʠʢʠ ʃ. ʊ. ɹaʙa̫ ʥʮ ʪa iʥ. [170], a ʪaʢoʞ ʟa ʤeʪoʜʠʢaʤʠ ʜeʨʞaʚʥoʛo 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ [180]. Oʙʨaʭoʚʫʚaʣʠ ʟaʛaʣʴʥʫ ʢiʣʴʢicʪʴ ʨocʣʠʥ ʪa 

cʧiʚcʪaʚʣʷʣʠ ʟ ʢiʣʴʢicʪʶ ʫʨaʞeʥʠʭ ʬiʪoʭʚoʨoʙaʤʠ ʨocʣʠʥ, ʚʠʨaʭoʚʫʁʯʠ 

ʚiʜcoʪoʢ ʫʨaʞeʥʥʷ. ʊaʢ, ʷʢʱo ʚiʥ cʢʣaʜaʚ 0 ï 5 %, ʪo cʪaʚʠʣʠ ʙaʣ cʪiʡʢocʪi 9 

ï 8, ʱo ʚʚaʞa̒ ʪʴcʷ ʚʠcoʢʠʤ ʧoʢaʟʥʠʢoʤ cʪiʡʢocʪi ʜo ʭʚoʨoʙʠ. ɺiʜʧoʚiʜʥo 

ʚiʜcoʪoʢ ʫʨaʞeʥʥʷ 90 ï 100 % ʭaʨaʢʪeʨʠʟʫʻ ʟʨaʟoʢ ʷʢ ʜʫʞe cʧʨʠʡʥʷʪʣʠʚʠʡ ʜo 

ʭʚoʨoʙ, ʚ ʪaʢoʤʫ ʨaʟi cʪaʚʠʪʴcʷ ʙaʣ cʪiʡʢocʪi 2 ï 1 [182]. 

ɼocʣiʜʞʫʶʯʠ F3 ʪa F4 ʛiʙʨʠʜʥʠʭ ʟʨaʟʢiʚ (ʜʦʩʣʽʜ 3), ʚʠʚʯaʣʠ ʚʧʣʠʚ 

ʤaʪʨʠʢaʣʴʥoʾ ʨiʟʥoʷʢicʥocʪi ʨocʣʠʥ ʥa ʪeʭʥoʣoʛiʯʥi ʧoʢaʟʥʠʢʠ ʫʨoʞaʡʥocʪi 

ʪa ʷʢocʪi ʟeʨʥa. ɼʣʷ aʥaʣiʟʫ ʢoʞʥo  ʾʟ 71 ʛiʙʨʠʜʥʦ ʾʢʦʤʙʽʥʘʮʽʾ F2, ʾʾ ʢoʣoc 

ʫʤoʚʥo ʨoʟʜiʣʷʣʠ ʥa ʪʨʠ ʯacʪʠʥʠ: ʥʠʞʥʶ, ceʨeʜʥʶ i ʚeʨʭʥ,ʁ ʟ ʚiʜʭʠʣeʥʥʷʤ 1 

ï 2 ʥaciʥʠʥʠ. ʏacʪʠʥʠ ʢoʣoca, ʥe ʚʠʤoʣoʯʫʶʯʠ, ʚʠcaʜʞʫʚaʣʠcʷ oʢʨeʤo ʚ 

oʜʥoʤʫ ʨʷʜʢʫ, ʧoʚʪoʨʥicʪʴ ʜocʣiʜʫ ʯoʪʠʨʴoʭʨʘʟoʚʘ. ʋ ʥacʪʫʧʥʠʡ ʨiʢ ʟiʙʨaʥi 

ʨʦʩʣʠʥʠ ʟ ʧoʚʪoʨeʥɹ ʚʠciʚaʣʠ ʨʷʜʢʘʤʠ ʜoʚʞʠʥoʶ 1 ʤ ʟ ʤiʞʨʷʜʜʷʤ 15 cʤ. ɼʣʷ 

ʚʠʚʯeʥʥʷ ʤaʪʨʠʢaʣʴʥoʾ ʨiʟʥoʷʢicʥocʪi ʟacʪocoʚʫʚaʣʠ ʤeʪoʜʠʢʫ, oʧʠcʘʥʫ 

ʄ. ʖ. ʅaʢoʥeʯʥʠʤ i C. ʇ. ʃʠʬeʥʢoʤ [183].  

ʋ ʢoʥʪʨoʣʴʥoʤʫ ʨoʟcaʜʥʠʢʫ ʚʠʧʨoʙʫʚaʥʥʷ ʣiʥiʡ ʧʨoʚoʜʠʣʠ ʟa 

ʟaʛaʣʴʥoʧʨʠʡʥʷʪoʶ ʤeʪoʜʠʢoʶ. ʇʣo aɦ oʙʣiʢoʚoʾ ʜiʣʷʥʢʠ ʢoʥʪʨʦʣʴʥʦʛʦ 

ʨʦʟʩʘʜʥʠʢʘ i ʧoʧeʨeʜʥʴoʛo ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ (ʜʦʩʣʽʜ 4) ʩʢʣʘʜʘʣʘ 10 ʤ
2
, 

ʧoʚʪoʨʥicʪʴ ʫ ʢoʥʪʨoʣʴʥoʤʫ ʨʦʟʩʘʜʥʠʢʫ ʜʚoxʢʨaʪʥa, ʚ ʨʦʟʩʘʜʥʠʢʫ 

ʧoʧeʨeʜʥoɹʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ï ʯʦʪʠʨʴʦʭʢʨʘʪʥʘ, ʥoʨʤa ʚʠciʚʫ 5 ʤʣʥ 

cʭoʞʠʭ ʥaciʥʠʥ ʥa ʛeʢʪaʨ. ʋ 2012 ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʨʦʮʽ (ʢʦʥʪʨʦʣʴʥʠʡ 

ʨʦʟʩʘʜʥʠʢ) ciʚʙʫ ʧʨoʚoʜʠʣʠ 20 ʚeʨecʥʷ, ʚ 2013 (ʨʦʟʩʘʜʥʠʢ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ) ï 5 ʞoʚʪʥʷ. Cʪaʥʜaʨʪʠ ʚʠciʚaʣʠ ʯeʨeʟ ʢoʞʥi 20 ʥoʤeʨiʚ. 
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Aʥaʣiʟ ʷʢicʥʠʭ ʧoʢaʟʥʠʢiʚ ʟeʨʥa ʧ ehʥʠʮi oʟʠʤoʾ ʧʨoʚoʜʠʣʠ ʫ ʚiʜʜiʣi 

ceʣeʢʮiʾ ʪa ʥaciʥʥʠʮʪʚa ʟeʨʥoʚʠʭ ʢʫʣʴʪʫʨ ʅʅʎ çIʥcʪʠʪʫʪ ʟeʤʣeʨoʙcʪʚa 

ʅAAʅè ʟa ʟaʛaʣʴʥoʧʨʠʡʥʷʪʠʤʠ ʤeʪoʜʠʢaʤʠ [184, 185] ʚʠʢoʨʠcʪoʚʫʁʯʠ 

ʧʨʠʣaʜʠ Infratec 1241 ʪa SDS-30.   

ʉʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ G. M. Beil, R. E. Atkins [186]. ʇʦʢʘʟʥʠʢ ʩʪʫʧʝʥʷ ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ (hp), ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫ ʛʽʙʨʠʜʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʙʘʪʴʢʽʚʩʴʢʠʤʠ ʬʦʨʤʘʤʠ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʪʠʧʠ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ: 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʙʘʪʴʢʽʚʩʴʢʦʾ ʬʦʨʤʠ ʟ ʩʠʣʴʥʽʰʠʤ ʚʠʨʘʞʝʥʥʷʤ ʦʟʥʘʢʠ, ʘʙʦ 

ʛʝʪʝʨʦʟʠʩ (hp > 1,00); ʜʦʤʽʥʫʚʘʥʥʷ ʙʘʪʴʢʽʚʩʴʢʦʾ ʬʦʨʤʠ ʟ ʩʠʣʴʥʽʰʠʤ 

ʚʠʨʘʞʝʥʥʷʤ ʦʟʥʘʢʠ, ʘʙʦ ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ (1,00 Ó hp > 0); ʧʨʦʤʽʞʥʝ 

ʫʩʧʘʜʢʫʚʘʥʥʷ (hp = 0); ʜʦʤʽʥʫʚʘʥʥʷ ʙʘʪʴʢʽʚʩʴʢʦʾ ʬʦʨʤʠ ʟʽ ʩʣʘʙʰʠʤ 

ʚʠʨʘʞʝʥʥʷʤ ʦʟʥʘʢʠ (-1,00 Ò hp > 0) ʪʘ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʙʘʪʴʢʽʚʩʴʢʦʾ ʬʦʨʤʠ ʟʽ 

ʩʣʘʙʰʠʤ ʚʠʨʘʞʝʥʥʷʤ ʦʟʥʘʢʠ, ʘʙʦ ʜʝʧʨʝʩʽʷ (hp < -1,00). 

Cʪaʪʠcʪʠʯʥʠʡ oʙʨʘʭʫʥoʢ eʢcʧeʨʠʤeʥʪaʣʴʥʠʭ ʜaʥʠʭ ʧʨoʚoʜʠʣʠ ʟ 

ʚʠʢoʨʠcʪaʥʥʷʤ ʤeʪoʜiʚ ʜʠcʧeʨciʡʥoʛo ʪʘ ʢoʨeʣʷʮiʡʥoʛo aʥaʣiʟiʚ ʟa 

ʜoʧoʤoʛoʶ ʢoʤʧ'ʶʪeʨʥʠʭ ʧʨoʛʨaʤ çCostatè, çStatistica 5.0è i ʧaʢeʪa 

ʧʨʠʢʣaʜʥʠʭ ʧʨoʛʨaʤ çOCʇè [179, 187]. ʇʨʠ ʮʴoʤʫ ʚʠʟʥaʯaʣʠ ocʥoʚʥi 

ʧoʢaʟʥʠʢʠ ʚaʨiaʮiʡʥoʛo ʨʷʜʫ: ceʨeʜʥʻ aʨʠʬʤeʪʠʯʥe ʪa ʡoʛo ʧoʭʠʙʢa (ʭ ʪa 

Sʭ), ceʨeʜʥʻ ʢʚaʜʨaʪʠʯʥe ʚiʜʭʠʣeʥʥʷ (S), ʢoeʬiʮiʻʥʪ ʚaʨiʶʚʘʥʥʷ (V) ʪa 

ʧoʢaʟʥʠʢʠ ʜocʪoʚiʨʥocʪi ʜocʣiʜʫ ʅIʈ05 ʪa ʢʨʠʪeʨiʡ Cʪɹʶʜeʥʪa.  

Eʢoʥoʤiʯʥʫ eʬeʢʪʠʚʥicʪʴ ʚʠʨoʱʫʚaʥʥʷ ʧeʨcʧeʢʪʠʚʥoʛo ʟʨaʟʢa 

ʚʠʟʥaʯaʣʠ ʟa ʤeʪoʜʠʢoʶ C. ɼ. ʂʥʷʟʻʚʘ [188] ʟʘ ʚeʣʠʯʠʥoʶ oʜeʨʞaʥoʛo 

ʜoʜaʪʢoʚoʛo ʚʨoʞaʁ , ʚaʨʪicʪʶ i coʙiʚaʨʪicʪʶ oʪʨʠʤaʥoʾ ʧʨoʜʫʢʮi .ʾ  

ʇiʜcʫʤoʚʫʶʯʠ ʚʠʱeʚʠʢʣaʜeʥe ʟaʟʥaʯʠʤo, ʱo ʧoʛoʜʥi ʫʤoʚʠ ʧeʨioʜʫ 

ʧʨoʚeʜeʥʥʷ ʜocʣiʜʞeʥʴ ʟʥaʯʥo ʚiʜʨiʟʥʷʣʠcʷ ʟa ʨoʢaʤʠ. ʎe ʧoʤiʪʥo ʚʧʣʠʥʫʣo 

ʥa ʧoʢaʟʥʠʢʠ ʚʨoʞaʡʥocʪi ʪa ʷʢocʪi ʟeʨʥa ʧ ehʥʠʮi oʟʠʤoʾ, ʪʨʠʚaʣicʪʴ ʾʾ 

ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ ʪa ʢiʣʴʢicʥi ʧoʢaʟʥʠʢʠ ʧʨoʜʫʢʪʠʚʥocʪi. 

ɺʠʚʯeʥʥʷ ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ ʧʨoʚoʜʠʣʠ ʟʛiʜʥo ʟ ʤeʪoʜʠʢaʤʠ 

ɼeʨʞaʚʥoʛo ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ [180].  
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ʈOɿɼIʃ 3 

OʎIʅʂA ʂOʃEʂʎIʁʅʀʍ ɿʈAɿʂIɺ ʇʐEʅʀʎI  ʄôʗʂOɰ OɿʀʄOɰ ɿA 

ʇOʂAɿʅʀʂAʄʀ ʗʂOCʊI  ɿEʈʅA ʁ ʋʈOɾAʁʅOCʊI  ɺ ʂOʄʇʃEʂCI ɿ 

Iʅʐʀʄʀ ɻOCʇOɼAʈCʔʂO ʎIʅʅʀʄʀ OɿʅAʂAʄʀ 

 

ʅa cʫʯacʥoʤʫ ʨiʚʥi ʜocʣiʜʞeʥʴ ʚaʞʣʠʚe ʟʥaʯeʥʥʷ ʚ ceʣeʢʮiʡʥoʤʫ ʚʠʚʯeʥʥi 

ʧ ehʥʠʮi oʟʠʤoʾ ʤaʁ ʪʴ ʢoʣeʢʮiʾ cʚiʪoʚoʛo ʨiʟʥoʤaʥiʪʪʷ ʚʠʜiʚ ʨoʜʫ Triticum. 

ɹaʟoʚi ʢoʣeʢʮiʾ ʻ ʜʞeʨeʣoʤ ʮiʥʥʠʭ ʛocʧoʜaʨcʴʢʠʭ oʟʥaʢ, ʥeoʙʭiʜʥʠʭ ʜʣʷ 

ceʣeʢʮiʾ ʧʰeʥʠʮi. Oʟʥaʢoʚi ʢoʣeʢʮiʾ ʚʠʢoʨʠcʪoʚʫʶʪʴ ʜʣʷ ʚʠʚʯeʥʥʷ 

ocoʙʣʠʚocʪeʡ ʫcʧaʜʢʫʚaʥʥʷ oʟʥaʢ i ʚʣacʪʠʚocʪeʡ. ʅa c oɹʛoʜʥiʰʥiʡ ʜeʥʴ 

cʪʚoʨeʥo ʟʥaʯʥʫ ʢiʣʴʢicʪʴ coʨʪiʚ ʧʰeʥʠʮi oʟʠʤoʾ. ʇʨoʪe ʚ ʫʤoʚaʭ ʛʣoʙaʣʴʥʠo  ʾ

ʟʤiʥʠ ʢʣiʤaʪʫ ʥeoʙʭiʜʥo cʣiʜʢʫʚaʪʠ ʟa ʤoʜʠʬiʢaʮiʷʤʠ ʛeʥeʪʠʯʥoʛo ʨiʟʥoʤaʥiʪʪ̫ 

ʢʫʣʴʪʫʨʥʠʭ ʨocʣʠʥ, cʪʚoʨʶʚaʪʠ ʥoʚʠʡ aʜaʧʪʠʚʥʠʡ ʚʠʭiʜʥʠʡ ʤaʪeʨiaʣ, ʷʢʠʡ 

ʚʠʢoʨʠcʪoʚʫʶʪʴ ʜʣʷ ʚʠʚeʜeʥʥʷ coʨʪiʚ ʟ ʧiʜʚʠʱeʥoʶ ʚʨoʞaʡʥicʪʶ ʪa ʚʠcoʢʠʤʠ 

ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa. ɹiʣʴʰicʪʴ coʨʪiʚ ʚiʪʯʠʟʥʷʥoʾ ceʣeʢʮiʾ ʻ ʧoʤiʪʥo 

oʜʥoʨiʜʥʠʤʠ ʟa ʢoʤʧoʥeʥʪʥʠʤ cʢʣaʜoʤ ʙʣoʢiʚ ʚʠcoʢoʤoʣeʢʫʣʷʨʥʠʭ 

ʛʣʶʪeʥiʥiʚ. Coʨʪʠ iʥoʟeʤʥoʾ ceʣeʢʮiʾ, ʥaʚʧaʢʠ, ʤaʁ ʪʴ ʜocʠʪʴ ʰʠʨoʢʠʡ cʧeʢʪʨ 

aʣeʣʴʥʠʭ ʚaʨiaʥʪiʚ ʛʣʶʪeʥiʥoʚʠʭ ʙʣoʢiʚ. ɹaʛaʪo ʟaʨʫʙiʞʥʠʭ ʟʨaʟʢiʚ 

ʟaʣʫʯaʁ ʪcɹʷ ʫ cʭʨeɦ ʫʚaʥʥʷ ʷʢ ʜʞeʨeʣa i ʜoʥoʨʠ ʮiʥʥʠʭ ʷʢocʪeʡ, ʪoʤʫ 

iʜeʥʪʠʬiʢaʮiʷ i ʚʠʚʯeʥʥʷ ceʣeʢʮiʡʥoʾ ʮiʥʥocʪi ʨiʜʢicʥʠʭ ʛʣʶʪeʥiʥ-ʢoʜʫʶʯʠʭ 

ʣoʢʫciʚ ʤa̒  ʚaʞʣʠʚe ʟʥaʯeʥʥʷ [189, 190]. 

ɿaʧacʥi ʙiʣʢʠ ʚiʜiʛʨaʁ ʪʴ ʢʣʶʯoʚʫ ʨoʣʴ ʫ ʬoʨʤʫʚaʥʥi ʭʣiʙoʧeʢaʨcʴʢʠʭ 

ʷʢocʪeʡ ʟeʨʥa ʪa ʧoʚôʷʟaʥi ʟ ʜe̫ ʢʠʤʠ aʜaʧʪʠʚʥʠʤʠ ʚʣacʪʠʚocʪʷʤʠ coʨʪiʚ. ʊoʤʫ 

ʚʠʚʯeʥʥʷ aʣeʣʴʥoʛo cʢʣaʜʫ ʾʭ ʣoʢʫciʚ ʤa̒  ʧʨaʢʪʠʯʥʠʡ iʥʪeʨec [191]. 

ʋ ʅʅʎ Iɿ ʛeʥoʪʠʧʠ coʨʪiʚ ʟa ʣoʢʫcaʤʠ ʛʣiaʜʠʥiʚ ʪa HMW cʫʙoʜʠʥʠʮʴ 

ʛʣʶʪeʥiʥiʚ ʚʠʟʥaʯʘʶʪʴ ʤeʪoʜoʤ eʣeʢʪʨoʬoʨeʟʫ ʟaʧacʥʠʭ ʙiʣʢiʚ 25 ï 30 oʢʨeʤʠʭ 

ʟeʨʥiʚoʢ. ɿ oʪʨʠʤaʥʠʭ ʜaʥʠʭ ʧoʤiʪʥa ʧʨʠcʫʪʥicʪʴ aʣeʣiʚ, ʭaʨaʢʪeʨʥʠʭ ʜʣʷ 

ʎeʥʪʨaʣʴʥoʛo ʃicocʪeʧʫ, ʧʨoʪe ʟ ʚʠcoʢoʶ ʯacʪoʪoʶ ʪaʢoʞ ʟʫcʪʨiʯaʁ ʪcɹʷ iʥ ih  

aʣeʣi, ʪaʢi ʷʢ Gli-Alx, Gli-Ble. ʇoʨiʚʥʷʥo ʥʠʟʴʢoʶ ʻ ʯacʪoʪa aʣeʣʷ Gli-Bll. ɺci 

ʜocʣiʜʞʫʚaʥi coʨʪʠ Iʥcʪʠʪʫʪʫ ʟeʤʣeʨoʙcʪʚa ʚiʜʥoc̫ ʪʴcʷ ʜo ʛʨʫʧʠ ʮiʥʥʠʭ [147]. 
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ʊoʤʫ ʜʣʷ ʥah ʠʭ ʜocʣiʜʞeʥʴ ʚʠʢoʨʠcʪoʚʫʚaʣʠ ʢoʣeʢʮiʡʥi ʟʨaʟʢʠ ʥe ʪiʣʴʢʠ 

Iʥcʪʠʪʫʪʫ ʟeʤʣeʨoʙcʪʚa, aʣe ʡ iʥʰʠʭ ʫcʪaʥoʚ, i ʟʚeʨʪaʣʠ ʫʚaʛʫ ʷʢ ʥa ʧoʢaʟʥʠʢʠ 

ʷʢocʪi ʟeʨʥa, ʪaʢ i ʥa ʢoʤʧʣeʢc ʛocʧoʜaʨcʴʢo ʮiʥʥʠʭ oʟʥaʢ.  

ɿʥaʯʥa ʢiʣʴʢicʪʴ ʛocʧoʜaʨcʴʢo ʮiʥʥʠʭ oʟʥaʢ, ʷʢi ʥeoʙʭiʜʥo ʧoʻʜʥaʪʠ ʚ 

ʢoʥʢʨeʪʥiʡ ceʣeʢʮiʡʥiʡ ʬoʨʤi, ʧoʪʨeʙʫʻ ʨeʪeʣʴʥoʛo ʜoʙoʨʫ ʙaʪʴʢiʚcʴʢʠʭ 

ʢoʤʧoʥeʥʪiʚ ʧʨʠ ʛiʙʨʠʜʠʟaʮiʾ, a ʪaʢoʞ ʥa̫ ʚʥocʪi ʨiʟʥoʤaʥiʪʥoʛo ʚʠʭiʜʥoʛo 

ʤaʪeʨiaʣʫ, ʥa ocʥoʚi ʷʢoʛo ʤoʞʣʠʚʠʡ ʜoʙiʨ ʟa ʙaʞaʥʠʤʠ oʟʥaʢaʤʠ. ʊoʤʫ ʚce 

ʙiʣʴohʛo ʟʥaʯeʥʥʷ ʥaʙʫʚa̒  ʛeʥeʪʠʯʥa ʙaʟa ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ, ʷʢa 

cʢoʥʮeʥʪʨoʚaʥa i ʚʠʢoʨʠcʪoʚʫʪ̒cɹʷ ʚ ceʣeʢʮiʾ, ʪoʙʪo ʢoʣeʢʮiʡ, i, ocoʙʣʠʚo, 

oʙôʻʤʠ i ʛʣʠʙʠʥa cʠcʪeʤʥʠʭ ʢoʥʮeʧʪʫaʣʴʥʠʭ ʟʥaʥʴ ʧʨo ʛocʧoʜaʨcʴʢi ʪa 

ʙioʣoʛiʯʥi oʟʥaʢʠ ʮʠʭ ʢoʣeʢʮiʡ [192]. 

ɺʠʭoʜʷʯʠ ʟ ʚʠʱeʥaʚeʜeʥʠʭ ʬaʢʪiʚ, ʥah ʠʤʠ ʧeʨ ohʯeʨʛoʚʠʤʠ ʟaʚʜaʥʥʷʤʠ 

ʙʫʣo ʚʠʚʯeʥʥʷ oʢʨeʤʠʭ ʟʨaʟʢiʚ ʢoʣeʢʮi  ʾʧ ehʥʠʮi ʤôʷʢoʾ oʟʠʤoʾ, ʚcʪaʥoʚʣeʥʥʷ 

ocoʙʣʠʚocʪeʡ ʧʨoʷʚʫ ʛocʧoʜaʨcʴʢʠʭ oʟʥaʢ ʟʨaʟʢiʚ ʪa ʾʭʥoɹ  ʾ eʢoʣoʛiʯʥoʾ 

ʤiʥʣʠʚocʪi, oʮiʥʶʚaʥʥʷ ʢoʣeʢʮiʡʥoʛo ʤaʪeʨiaʣʫ ʧʰeʥʠʮi oʟʠʤoʾ ʜʣʷ 

ʧiʜʚʠʱeʥʥʷ eʬeʢʪʠʚʥocʪi ʡoʛo ʚʠʢoʨʠcʪaʥʥʷ ʚ ceʣeʢʮiʡʥiʡ ʨoʙoʪi.  

ʂoʣeʢʮiʡʥi ʟʨaʟʢʠ ʜocʣiʜʞʫʚaʣʠc  ɹ ʟa ʪaʢʠʤʠ ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʤʠ 

oʟʥaʢaʤʠ, ʷʢ ʫʨoʞaʡʥicʪʴ, ʪʨʠʚaʣicʪʴ ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ, cʪiʡʢicʪʴ ʜo 

ocʥoʚʥʠʭ ʭʚoʨoʙ (ʙoʨoʰʥʠcʪa ʨoca, ʙʫʨa iʨʞa, ceʧʪoʨioʟ ʣʠcʪʷ), ʷʢicʪʴ ʟeʨʥa 

(ʚʤicʪ ʧʨoʪeʾ ʥʫ, ʚʤicʪ ʢʣeʡʢoʚʠʥʠ, ʧoʢaʟʥʠʢ ceʜʠʤeʥʪaʮiʾ).  

 

3.1. ʋʨoʞaʡʥicʪʴ  

ɼʣʷ ʚʠʟʥaʯeʥʥʷ cʪʫʧeʥʷ ʟaʣeʞʥocʪi ʧoʢaʟʥʠʢa ʚʨoʞaʡʥocʪi 61 

ʜocʣiʜʞʫʚaʥoʛo ʢoʣeʢʮiʡʥoʛo ʟʨaʟʢʘ ʚiʜ ʛeʥoʪʠʧʫ ʪa ʫʤoʚ ʨoʢʫ ʙʫʚ ʧʨoʚeʜeʥʠʡ 

ʜʚoʭʬaʢʪoʨʥʠʡ ʜʠcʧeʨciʡʥʠʡ aʥaʣiʟ (ʪaʙʣ. 3.1). ɿʥaʯeʥʥʷ eʢcʧeʨʠʤeʥʪaʣʴʥoʛo 

ʧoʢaʟʥʠʢa ʢʨʠʪeʨiʶ ʌi ehʨa (ʜʣ̫ ʛeʥoʪʠʧʫ ï 2,06; ʜʣʷ ʫʤoʚ ʨoʢʫ ï 64,28) ʙiʣʴeh 

ʟa ʟʥaʯeʥʷ ʪeoʨeʪʠʯʥoʛo (1,43 ʪa 3,07 ʚiʜʧoʚiʜʥo), oʪʞe ʤiʞ ʜocʣiʜʞʫʚaʥʠʤʠ 

ʬaʢʪoʨaʤʠ icʥʫʻ ʜocʪoʚiʨʥa ʚiʜʤiʥʥicʪʴ. ɿa ʨeʟʫʣʴʪaʪaʤʠ ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ 

ʤoʞeʤo ʟʨoʙʠʪʠ ʚʠcʥoʚoʢ, ʱo ʫ ʚaʨiʶʚaʥʥi ʧoʢaʟʥʠʢa ʚʨoʞaʡʥocʪi ʚʧʣʠʚ 

ʛeʥoʪʠʧʫ i ʨoʢʫ ʙʫʚ ʚʠcoʢo ʜocʪoʚiʨʥʠʤ i ʧʨʠʙʣʠʟʥo ʨiʚʥʠʤ, oʜʥaʢ ʟʘ ʚʢʣʘʜoʤ ʫ 

cʫʤʘʨʥʠʡ ceʨeʜʥiʡ ʢʚʘʜʨʘʪ, MS ʬʘʢʪoʨʘ ʫʤoʚ ʨoʢʫ ʙʫʚ ʤʘʢcʠʤʘʣʴʥʠʤ 
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(150097,2) ʎe ʜa̒  ʤoʞʣʠʚicʪʴ cʪʚeʨʜʞʫʚaʪʠ, ʱo ʬoʨʤʫʚaʥʥʷ ʚʨoʞaʡʥocʪi 

ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧeʨeʙʫʚa̒  ʧiʜ ʤaʡʞe oʜʥaʢoʚoʶ ʟaʣeʞʥicʪʶ ʷʢ ʚiʜ 

ʧoʛoʜʥʠʭ ʫʤoʚ, ʪaʢ i ʚiʜ ʛeʥoʪʠʧʫ. Cʪʫʧiʥʴ ʚʧʣʠʚʫ ʚʟʘʻʤoʜiʡ ʛeʥoʪʠʧʫ ʪʘ ʫʤoʚ 

ʨoʢʫ ʥʘ ʧʨoʷʚ ʧoʢʘʟʥʠʢʘ ʚʨoʞʘʡʥocʪi ʢoʣeʢʮiʡʥʠʭ ʟʨʘʟʢiʚ cʢʣʘʜʘʻ 32,3 %. 

ɺeʣʠʯʠʥʘ ʮʴoʛo ʧoʢʘʟʥʠʢʘ ʧo c̫ʥʶʻʪʴcʷ ʟʥʘʯʥoʶ ʛeʥeʪʠʯʥoʶ ʪʘ eʢoʣoʛiʯʥoʶ 

ʨiʟʥoʤʘʥiʪʥicʪʶ ʢoʣeʢʮiʡʥʠʭ ʟʨʘʟʢiʚ. 

ʊaʙʣʠʮʷ 3.1 

ʈeʟʫʣʴʪʘʪʠ ʜʠcʧeʨciʡʥʠoʛo aʥaʣiʟʫ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰʝʥʠʮʽ 

ʤ'ʷʢʦʾ ʦʟʠʤʦʾ ʟʘ ʧoʢʘʟʥʠʢoʤ ʚʨoʞʘʡʥocʪi, 2009-2011 ʨʨ. 

ɼʞeʨeʣo 

ʚʘʨiʶʚʘʥʥʷ 
SS df MS 

F 

ʧʨʘʢ- 

ʪʠʯʥe 

p 

F 

ʪeoʨe- 

ʪʠʯʥe 

ɖ
2
, % 

ɻeʥoʪʠʧ 288669,8 60 4811,2 2,06 0,0004 1,43 33,2 

ʈiʢ 300194,5 2 150097,2 64,28 <0,0001 3,07 34,5 

ʇoʭʠʙʢa ʪa 

ʚʟa̒ ʤoʜi  ʾ
280213,0 120 2335,109 

- 
32,3 

ɺc oɹʛo 869077,4 182 157243,5 100,0 
 

ɼʣʷ ʚʠʟʥaʯeʥʥʷ ʨoʟʧoʜiʣʫ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʟa ʚʨoʞaʡʥicʪʶ ʙʫʣo 

ʜocʣiʜʞeʥo ʚiʜcoʪʢoʚe cʧiʚʚiʜʥo ehʥʥʷ ʯacʪoʢ ʛeʥoʪʠʧiʚ ʟa ʮʠʤ ʧoʢaʟʥʠʢoʤ 

(ʨʠc. 3.1). 
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ʈʠʩʫʥʦʢ 3.1. ʈoʟʧoʜiʣ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʟa ʚʨoʞaʡʥicʪʶ (ʛ/ʤ
2
), 2009 ï 2011 ʨʨ. 

ɺʨʦʞʘʡʥʽʩʪʴ, ʛ/ʤ
2 
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ʅaʡʙiʣʴah ʯacʪʢa ʛeʥoʪʠʧiʚ (24 %) cʪʘʥoʚʠʣʘ ʫ ceʨeʜʥʴoʧʨoʜʫʢʪʠʚʥʠʭ 

ʟʨaʟʢiʚ (ʧoʢaʟʥʠʢ ʫʨoʞaʡʥocʪi 375 ï 399 ʛ/ʤ
2
), a ʥaʡʤeʥ ah (5,5 %) ï ʫ 

ʚʠcoʢoʚʨoʞaʡʥʠʭ (ʫʨoʞaʡʥicʪʴ ʙiʣʴah 450 ʛ/ʤ
2
). ɼiaʧaʟoʥ ʚaʨiʶʚaʥʥʷ 

ʧoʢaʟʥʠʢa ʚʨoʞaʡʥocʪi ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʻ ʩʝʨʝʜʥʽʤ (ʫ ʤeʞaʭ 164 ʛ/ʤ
2
. 

ʈoʟʧoʜiʣ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʟa ʚʨoʞaʡʥicʪʶ ʙʫʚ ʙʣʠʟʴʢʠʤ ʜo ʥoʨʤaʣʴʥoʛo ʟ 

ʥeʟʥaʯʥoʶ ʜoʜaʪʥoʶ acʠʤeʪʨiʻʶ ʚ ʙiʢ ʚʠcoʢoʧʨoʜʫʢʪʠʚʥʠʭ ʟʨaʟʢiʚ, ʪoʤʫ ʱo 

ʙʫʣʠ ʚiʜiʙʨaʥi ʥaʡʢʨaɦ i.  

ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʫʨʦʞʘʡʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2009 ï 2011 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʨʦʢʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʩʦʨʪʽʚ ʏʫʨʘʾʚʥʘ (462,7 ʛ/ʤ
2
), 

ɹʝʥʝʬʽʩ (460,5 ʛ/ʤ
2
), ʊʨʦʷʥ (449,7 ʛ/ʤ

2
), ʌʦʨʘ (447,3 ʛ/ʤ

2
), Marvin (441,7 ʛ/ʤ

2
) ʪʘ 

ɼʝʤʝʪʨʘ (440,7 ʛ/ʤ
2
) (ʜʦʜ. ɺ.4). 

 

3.2. ɺeʛeʪaʮiʡʥʠʡ ʧeʨioʜ 

Oʨʛaʥʠ ʨocʣʠʥʠ ʧʰeʥʠʮi oʟʠʤoʾ ʬoʨʤʫʶʪʴcʷ ʫ ʧeʚʥi eʪaʧʠ oʨʛaʥoʛeʥeʟʫ. 

Oʨʛaʥoʛeʥeʟ ï ʮe ʬoʨʤʫʚaʥʥʷ ʚiʜʧoʚiʜʥʠʭ oʨʛaʥiʚ ʨocʣʠʥ ʧoʯʠʥaʁ ʯʠ iʟ 

ʟaʨoʜʢoʚoʛo cʪaʥʫ. ɿʥaʯʥʠʡ ʚʢʣaʜ ʫ ʚʠʚʯeʥʥʷ ʙioʣoʛiʾ ʬoʨʤʫʚaʥʥʷ ʟaʨoʜʢoʚʠʭ 

oʨʛaʥiʚ ʨocʣʠʥ ʧʰeʥʠʮi ʚʥecʣʠ ʜocʣiʜʞeʥʥʷ ʌ. ʄ. ʂʫʧeʨʤaʥ [193], ʷʢa 

ʚʠʜiʣʠʣa 12 eʪaʧiʚ oʨʛaʥoʛeʥeʟʫ i ʨoʟʨoʙʠʣa ʤiʢʨoʬeʥoʣoʛiʯʥʫ ʰʢaʣʫ ʢoʥʪʨoʣʶ 

eʪaʧiʚ ʬoʨʤʫʚaʥʥʷ oʢʨeʤʠʭ oʨʛaʥiʚ (eʪaʧiʚ oʨʛaʥoʛeʥeʟʫ). ɺeʛeʪaʮiʡʥʠʡ ʧeʨioʜ 

ʧoʯʠʥa̒ ʪʴcʷ ʟi cʭoʜiʚ i ʟaʢiʥʯʫʻʪʴcʷ ʧoʚʥoʶ cʪʠʛʣicʪʶ ʨocʣʠʥ, ʚʢʣʶʯaʁ ʯʠ ʚci 

eʪaʧʠ oʨʛaʥoʛeʥeʟʫ. ʇoʯaʪoʢ ʢoʣociʥʥʷ ʤoʞʥa ʚiʜʤiʪʠʪʠ ʪoʯʥi eh, ʥiʞ ʧoʚʥʫ 

cʪʠʛʣicʪʴ. ʊoʤʫ ʚ ʬeʥoʣoʛiʾ ʨocʣʠʥ ʚiʜʤiʯaʣʠ ʧoʯaʪoʢ ʢoʣociʥʥʷ, ʚcʪʫʧoʤ ʫ ʥeʾ  

10 ï 15 % ʨocʣʠʥ i ʧoʚʥʫ ʬaʟʫ, ʢoʣʠ ʥe ʤeʥ eh 70 ï 75% ʨocʣʠʥ ʥaʙʫʚaʣʠ oʟʥaʢ 

ʬiʢcoʚaʥoʾ ʬaʟʠ. ɿa ʜocʣiʜʞeʥʥʷʤʠ A. I. ʅocaʪoʚcʴʢoʛo [194], ʟa ʚeʣʠʢoʾ 

ʢiʣʴʢocʪi oʧaʜiʚ i ʥʠʟʴʢoʾ ʪeʤʧeʨaʪʫʨʠ ʬaʟʠ ʨocʪʫ ʫʧoʚiʣʴʥʶʶʪʴc ,̫ ʧʨʠ ʥecʪaʯi 

ʚoʣoʛʠ i cʧeʢoʪʥʠʭ ʫʤoʚaʭ ï ʧʨoʭoʜʷʪʴ ʰʚʠʜeh.  

ɼʣʷ ʚʠʟʥaʯeʥʥʷ cʪʫʧeʥʷ ʟaʣeʞʥocʪi ʪʨʠʚaʣocʪi ʧeʨioʜʫ cʭoʜʠïʢoʣociʥʥʷ 

ʜocʣiʜʞʫʚaʥʠʭ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʚiʜ ʛeʥoʪʠʧʫ ʪa ʫʤoʚ ʨoʢʫ ʚʠʢoʨʠcʪʘʥo 

ʜʚoʭʬaʢʪoʨʥʠʡ ʜʠcʧeʨciʡʥʠʡ aʥaʣiʟ ʟa ʮʠʤ ʧoʢaʟʥʠʢoʤ. ɿʥaʯeʥʥʷ 

eʢcʧeʨʠʤeʥʪaʣʴʥoʛo ʧoʢaʟʥʠʢa ʢʨʠʪeʨiʶ ʌi ehʨa (ʜʣ̫ ʛeʥoʪʠʧʫ ï 1,88; ʜʣʷ ʫʤoʚ 
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ʨoʢʫ ï 3,42) ʙiʣʴeh ʟa ʟʥaʯeʥʷ ʪeoʨeʪʠʯʥoʛo (1,43 ʪa 3,07 ʚiʜʧoʚiʜʥo) (ʪaʙʣ. 3.2), 

oʪʞe ʤiʞ ʜocʣiʜʞʫʚaʥʠʤʠ ʬaʢʪoʨaʤʠ icʥʫʻ ʜocʪoʚiʨʥa ʚiʜʤiʥʥicʪʴ. ɿa 

ʨeʟʫʣʴʪaʪaʤʠ ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ ʤoʞeʤo ʟʨoʙʠʪʠ ʚʠcʥoʚoʢ, ʱo ʫ 

ʚaʨiʶʚaʥʥi ʧoʢaʟʥʠʢa ʪʨʠʚaʣocʪi ʧeʨioʜʫ cʭoʜʠïʢoʣociʥʥʷ ʚʧʣʠʚ ʛeʥoʪʠʧʫ ʡ 

ʫʤoʚ ʨoʢʫ ʙʫʚ ʜocʪoʚiʨʥʠʤ, ʫ ʟaʛaʣʴʥoʤʫ ʚaʨiʶʚaʥʥi ʙʫʚ ʙiʣʴʰʠʤ ʚʧʣʠʚ 

ʛeʥoʪʠʧʫ, oʜʥaʢ ʟʘ ʟʥʘʯeʥʥʷʤ ʬʘʢʪoʨʥoʛo ceʨeʜʥʴoʛo ʢʚaʜʨaʪa ʟʥaʯʥo ʚʠʱʠʤ 

ʙʫʚ ʚʧʣʠʚ ʫʤoʚ ʨoʢʫ (70,33). ʎe ʜa̒  ʤoʞʣʠʚicʪʴ cʪʚeʨʜʞʫʚaʪʠ, ʱo ʪʨʠʚaʣicʪʴ 

ʧeʨioʜʫ cʭoʜʠ-ʢoʣociʥʥʷ ʜʣʷ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʟaʣeʞʠʪʴ ʷʢ ʚiʜ ʧoʛoʜʥʠʭ 

ʫʤoʚ, ʪaʢ i ʚiʜ ʛeʥoʪʠʧʫ. 

ʊaʙʣʠʮʷ 3.2 

ʈeʟʫʣʴʪʘʪʠ ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ 

ʦʟʠʤʦʾ ʟa ʪʨʠʚaʣicʪʶ ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ, 2009ï2011 ʨʨ. 

ɼʞeʨeʣo 

ʚʘʨiʶʚʘʥʥʷ 
SS df MS 

F 

ʧʨʘʢ- 

ʪʠʯʥe 

p 

F 

ʪeoʨe- 

ʪʠʯʥe 

ɖ
2
, % 

ɻeʥoʪʠʧ 2313,68 60 38,56 1,88 <0,001 1,43 47,0 

ʈiʢ 140,67 2 70,33 3,42 0,040 3,07 2,9 

ʇoʭʠʙʢa ʪa 

ʚʟa̒ ʤoʜi  ʾ
2465,33 120 20,54 

- 
50,1 

ɺc oɹʛo 4919,68 182 129,44 100,0 

  

ɼʣʷ ʚʠʟʥaʯeʥʥʷ ʨoʟʧoʜiʣʫ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʟa ʪʨʠʚaʣicʪʶ ʧeʨioʜʫ 

ʚeʛeʪaʮiʾ ʙʫʣo ʜocʣiʜʞeʥo ʚiʜcoʪʢoʚe cʧiʚʚiʜʥo ehʥʥʷ ʯacʪoʢ ʛeʥoʪʠʧiʚ ʟa ʮʠʤ 

ʧoʢaʟʥʠʢoʤ. ʈoʟʧoʜiʣ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʟa ʪʨʠʚaʣicʪʶ ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ 

(ʨʠc. 3.2) ʙʫʚ ʥeʟʥaʯʥo acʠʤeʪʨʠʯʥʠʤ ʫ ʙiʢ ceʨeʜʥʴoʧiʟʥʴocʪʠʛʣʠʭ ʪa 

ʧiʟʥʴocʪʠʛʣʠʭ ʟʨaʟʢiʚ. ʅaʡʙiʣʴah ʢiʣʴʢicʪʴ ʟʨaʟʢiʚ, ʧo 12 ʰʪ. ʚiʜʧoʚiʜʥo, 

ʧʨʠʧaʜaʣa ʥa coʨʪʠ ʟ ʪʨʠʚaʣicʪʶ ʧeʨioʜʫ ʚeʛeʪaʮiʾ ʫ ʜiaʧaʟoʥi 239 ï 241 ʪa 241 ï 

243 ʜiʙ. ʅaʡʤeʥ ah ʢiʣʴʢicʪʴ ï ʧo 2 ʟʨaʟʢʠ ï ʧʨʠʧaʜaʣa ʥa ʫʣʴʪʨaʨaʥʥoɹcʪʠʛʣi 

(ʤeʥ eh 231 ʜiʙ), ʪa ʫʣʴʪʨaʧiʟʥʴocʪʠʛʣi (ʙiʣʴeh 245 ʜiʙ). ɺʠʜiʣeʥo ʟʨaʟʢʠ ʟa 

cʪʠʛʣicʪʶ: ʨaʥʥoɹcʪʠʛʣi ï 11,5 %; ceʨeʜʥʴocʪʠʛʣi ï 50,8 %; ʧiʟʥʴocʪʠʛʣiï      

37,7 %. 
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ʈʠcʫʥʦʢ 3.2 ʈoʟʧoʜiʣ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ ʟa 

ʪʨʠʚaʣicʪʶ ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ (ʜiʙ), 2009ï2011 ʨʨ. 

 

ɺʠʜiʣeʥo ʟʨaʟʢʠ ʟa cʪʠʛʣicʪʶ: ʨaʥʥoɹcʪʠʛʣi (231ï235 ʜiʙ), ceʨeʜʥʴocʪʠʛʣi 

(236ï240 ʜiʙ), ʧiʟʥʴocʪʠʛʣi (241 i ʙiʣʴeh ʜiʙ). ʂʨaɦ i ʟa ʧoʢaʟʥʠʢaʤʠ 

ʚʨoʞaʡʥocʪi ʪa ʪʨʠʚaʣocʪi ʧeʨioʜʫ cʭoʜʠïʢoʣociʥʥʷ ʟʨaʟʢʠ ʥaʚeʜeʥi ʚ ʪaʙʣʠʮʷʭ 

3.3 ï 3.5.  

ʈaʥʥoɹcʪʠʛʣʠʭ ʚʠʷʚʠʣocɹ  ʜʚʘ ʟʨaʟʢʠ ï ʈʫcca i ʇʨʠʯoʨʥoʤoʨcʴʢa 

(ʪʘʙʣ. 3.3), ʷʢʽ ʟa ʚʨoʞaʡʥicʪʶ, ʚ ceʨeʜʥʴoʤʫ ʟa ʪʨʠ ʨoʢʠ, ʧocʪʫʧaʣʠcʷ 

cʪaʥʜaʨʪʫ ʇeʨʣʠʥa ʃicocʪeʧʫ ʥa 15,4 ʛ/ʤ
2
.  

Iʟ ceʨeʜʥʴocʪʠʛʣʠʭ ʚiciʤ ʟʨaʟʢiʚ ʧeʨeʚʠʱʫʚaʣʠ cʪaʥʜaʨʪ ʟa ʚʨoʞaʡʥicʪʶ 

ʥa 3,8 ï 50,4 ʛ/ʤ
2
 (ʪʘʙʣ. 3.4). ʅʘʡʫʨʦʞʘʡʥʽʰʠʤʠ ʩʝʨʝʜ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ 

ʢʦʣʝʢʮʽʡʥʠʭ ʩʦʨʪʦʟʨʘʟʢʽʚ ʚʠʷʚʠʣʠʩʴ ʏʫʨʘʾʚʥʘ, ʌʦʨʘ, ɼʝʤʝʪʨʘ, ʟ ʧʨʠʨʦʩʪʦʤ ʜʦ 

ʩʪʘʥʜʘʨʪʫ ʚʽʜʧʦʚʽʜʥʦ 50,4 ʛ/ʤ
2
, 35,0 ʛ/ʤ

2
, 28,3 ʛ/ʤ

2
.  
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ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʜʽʙ 
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ʊaʙʣʠʮʷ 3.3 

ʂʨaʱ̔ ʟa ʚʨoʞaʡʥicʪʶ ʢʦʣʝʢʮʽʡʥʽ ʩʦʨʪʦʟʨaʟʢʠ ʧʰeʥʠʮi ʤô̫ ʢʦʾ oʟʠʤoʾ ʟ 

ʛʨʫʧʠ ʨʘʥʥʴʦʩʪʠʛʣʠʭ (ʊɺʇ 231 ï 235 ʜʽʙ), 2009ï2011 ʨʨ. 

ɿʨaʟoʢ 

ʊʨʠʚaʣicʪʴ 

ʚeʛeʪaʮiʡʥoʛo 

ʧeʨioʜʫ  

ʋʨoʞaʡʥicʪʴ, ʛ/ʤ
2
 

cʭoʜʠ-

ʢoʣociʥʥʷ, 

ʜ̔ ʙ (2009ï 

2011 ʨʨ.) 

Sʭ 2009 2010 2011 ʭ Sʭ 

Ñ ʜo 

St, 

ʛ/ʤ
2
 

1 2 3 4 5 6 7 8 9 

ʇeʨʣʠʥa ʃicocʪeʧʫ, St 239 0,58 440 360 437 412,3 26,2  - 

ʇʨʠʯoʨʥoʤoʨcʴʢa 235 0,58 440 325 436 400,2 37,6 -12,1 

ʈʫcca 230 0,58 423 339 419 393,6 27,3 -18,7 

Ceʨeʜʥʻ  232,5 

- 

431,5 332,0 427,2 396,9 

- 

-15,4 

Sx 2,5 8,5 7,0 8,4 3,3 3,3 

V%  1,5 2,8 3,0 2,8 1,2 30,3 

td 5,1 17,3 14,3 17,2 6,7 6,7 
 

ʉʝʨʝʜ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʦʟʨʘʟʢʽʚ ʫʩʽ ʜʦʩʪʦʚʽʨʥʦ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʩʪʘʥʜʘʨʪ ʇʝʨʣʠʥʘ ʃʽʩʦʪʝʧʫ, ʟʘ ʚʠʥʷʪʢʦʤ ʩʦʨʪʫ 

ɸʩʪʝʪ, ʱʦ ʤʘʚ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʜʦ ʩʪʘʥʜʘʨʪʫ ʥʘ ʨʽʚʥʽ 3,8 ʛ/ʤ
2
 (td = 10,2).  

ʊaʙʣʠʮʷ 3.4 

ʂʨaʱ̔ ʟa ʚʨoʞaʡʥicʪʶ ʢʦʣʝʢʮʽʡʥʽ ʩʦʨʪʦʟʨaʟʢʠ ʧʰeʥʠʮi ʤô̫ ʢʦʾ oʟʠʤoʾ ʟ 

ʛʨʫʧʠ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ (ʊɺʇ 236 ï 240 ʜʽʙ), 2009ï2011 ʨʨ. 

ɿʨaʟoʢ 

ʊʨʠʚaʣicʪʴ 

ʚeʛeʪaʮiʡʥoʛo 

ʧeʨioʜʫ 

ʋʨoʞaʡʥicʪʴ, ʛ/ʤ
2
 

cʭoʜʠ-

ʢoʣociʥʥʷ, 

ʜʥiʚ 

(2009ï 

2011 ʨʨ.) 

Sʭ 2009 2010 2011 ʭ Sʭ 

Ñ ʜo 

St, 

ʛ/ʤ
2
 

1 2 3 4 5 6 7 8 9 

ʇeʨʣʠʥa ʃicocʪeʧʫ, St 239 0,58 440 360 437 412,3 26,2  - 

ʏʫʨaʾ ʚʥa 236 0,33 502 390 496 462,7 36,4 50,4 

ʌoʨa 240 3,71 482 382 478 447,3 32,7 35,0 

ɼʝʤʝʪʨʘ 238 1,15 501 325 496 440,7 57,8 28,3 

Aʚaʥʛaʨʜ 1 238 1,20 498 320 492 436,7 58,4 24,4 

ʃeʚaʜa 237 0,33 437 433 433 434,2 1,4 21,9 

Aʨʪeʤiʜa 236 1,00 428 444 424 431,9 6,2 19,6 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.4 

1 2 3 4 5 6 7 8 9 

ʍaʟaʨʢa 236 4,51 507 265 503 425,0 80,0 12,7 

Acʪeʪ 239 4,33 476 301 471 416,1 57,6 3,8 

Ceʨeʜʥʻ  237,5 

- 

478,9 357,5 474,1 436,8 

- 

24,5 

Sx 0,5 10,8 22,8 10,7 5,0 5,0 

V%  0,6 6,4 18,0 6,4 3,2 57,6 

td 1,1 22,0 46,5 21,8 10,2 10,2 
 

Iʟ ʧiʟʥʴocʪʠʛʣʠʭ (ʪʘʙʣ. 3.5) ʜeʚô̫ ʪʴ ʩʦʨʪʦʟʨaʟʢiʚ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ 

ʇʝʨʣʠʥʘ ʃʽʩʦʩʪʝʧʫ ʫ ʤʝʞʘʭ 1,3 ï 48,1 ʛ/ʤ
2
. ʅʘʡʫʨʦʞʘʡʥʽʰʠʤʠ ʩʝʨʝʜ 

ʧʽʟʥʴʦʩʪʠʛʣʠʭ ʢʦʣʝʢʮʽʡʥʠʭ ʩʦʨʪʦʟʨʘʟʢʽʚ ʚʠʷʚʠʣʠʩʴ ɹʝʥʝʬʽʩ, ʊʨʦʷʥ, Marvin ʟ 

ʧʨʠʨʦʩʪʦʤ ʜʦ ʩʪʘʥʜʘʨʪʫ 48,2 ʛ/ʤ
2
, 37,4 ʛ/ʤ

2
, 29,4 ʛ/ʤ

2
, ʧʨʠ ʟʥʘʯʝʥʥʽ td = 10,2. 

ʊaʙʣʠʮʷ 3.5 

ʂʨaʱ̔ ʟa ʚʨoʞaʡʥicʪʶ ʢʦʣʝʢʮʽʡʥʽ ʩʦʨʪʦʟʨaʟʢʠ ʧʰeʥʠʮi ʤô̫ ʢʦʾ oʟʠʤoʾ ʟ 

ʛʨʫʧʠ ʧʽʟʥʴʦʩʪʠʛʣʠʭ (ʊɺʇ ʧʦʥʘʜ 241 ʜʦʙʘ), 2009ï2011 ʨʨ. 

ɿʨaʟoʢ 

ʊʨʠʚaʣicʪʴ 

ʚeʛeʪaʮiʡʥoʛo 

ʧeʨioʜʫ 

ʋʨoʞaʡʥicʪʴ, ʛ/ʤ
2
 

cʭoʜʠ-

ʢoʣociʥʥʷ, 

ʜ̔ ʙ 

 (2009ï 

2011 ʨʨ.) 

Sʭ 2009 2010 2011 ʭ Sʭ 

Ñ ʜo 

St, 

ʛ/ʤ
2
 

ʇeʨʣʠʥa ʃicocʪeʧʫ, St 239 0,58 440 360 437 412,3 26,2  - 

ɹeʥeʬic 241 1,20 464 458 459 460,5 1,8 48,2 

ʊʨoʷʥ 241 3,51 491 371 487 449,7 39,4 37,4 

Marvin 244 4,70 500 330 495 441,7 55,9 29,4 

Eʢcʧʨoʤʪ 242 3,84 501 314 496 437,0 61,5 24,7 

ʄʠʨʷʥʢa 243 4,18 484 328 479 430,4 51,2 18,1 

ɻʣiʙoʚʯaʥʢa 240 4,18 501 287 496 428,0 70,5 15,7 

ʍeʨcoʥcʴʢa 86 241 3,18 489 302 484 425,0 61,5 12,7 

ʄʠʨoʥiʚcʴʢa 61 242 2,33 460 350 456 422,0 36,0 9,7 

ʃaʛiʜʥa 244 0,58 406 432 403 413,7 9,2 1,3 

Ceʨeʜʥʻ  242,1 

- 

477,3 352,4 472,8 434,2 

- 

21,9 

Sx 0,5 10,3 19,4 10,1 4,9 4,9 

V%  0,6 6,4 16,6 6,4 3,4 66,6 

td 1,0 20,9 39,7 20,5 9,9 9,9 
 

ʉʫʪʪʻʚo ʧeʨeʚʠʱʫʚaʣʠ cʪaʥʜaʨʪ ʟa ʚʨoʞaʡʥicʪʶ ʧiʟʥʴocʪʠʛʣi (td = 9,9) i 

ceʨeʜʥʴocʪʠʛʣi (td = 10,2) ʟʨaʟʢʠ: ɹeʥeʬic ï ʥa 48,2 ʛ/ʤ
2
, ʏʫʨaʾ ʚʥa ï 50,4 ʛ/ʤ

2
, 
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Aʨʪeʤiʜa ï 19,6 ʛ/ʤ
2
, ʃeʚaʜa ï 21,9 ʛ/ʤ

2
, ʌoʨa ï 35,0 ʛ/ʤ

2
, ʊʨoʷʥ ï 37,4 ʛ/ʤ

2
. 

Oʪʞe, ceʨeʜʥʴocʪʠʛʣi ʪa ʧiʟʥʴocʪʠʛʣi ʟʨaʟʢʠ ʤaʶʪʴ ʙiʣʴʰʫ cʪaʙiʣʴʥicʪʴ 

ʧoʢaʟʥʠʢa ʚʨoʞaʡʥocʪi ʟa ʨoʢaʤʠ ʜocʣiʜʞeʥʴ, ʥiʞ ʨaʥʥʴocʪʠʛʣi. 

ɼʣʷ ʢoʤʧʣeʢcʥoʛo ʜocʣiʜʞeʥʥʷ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʟa ʛocʧoʜaʨcʴʢo-

ʮiʥʥʠʤʠ oʟʥaʢaʤʠ ʙʫʚ ʧʨoʚeʜeʥʠʡ aʥaʣiʟ cʪʨʫʢʪʫʨʠ ʚʨoʞaʁ  ʪa ʷʢocʪi ʟeʨʥʘ 

ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ, a ʪaʢoʞ ʬeʥoʣoʛiʯʥi oʙʣiʢʠ ʪa cʧocʪeʨeʞeʥʥʷ. ʈeʟʫʣʴʪaʪʠ 

ʚʠʚʯeʥʥʷ ʢoʣeʢʮiʾ ʧʰeʥʠʮi ʤôʷʢoʾ oʟʠʤoʾ  ʫʧʨoʜoʚʞ ʨoʢiʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟa 

ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa, ʚʨoʞaʡʥocʪi, ʪʨʠʚaʣocʪi ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ 

(cʭoʜʠ-ʢoʣociʥʥʷ) ʪa iʥʰʠʭ ʮiʥʥʠʭ ʛocʧoʜaʨcʴʢʠʭ oʟʥaʢ ʥaʚeʜeʥi ʚ ʪaʙʣʠʮi 3.6. 

ʋ ʥah ʠʭ ʜocʣiʜʞeʥʥʷʭ ʪʨʠʚaʣicʪʴ ʧeʨioʜʫ cʭoʜʠ-ʢoʣociʥʥʷ ʙʫʣa 

ʥʘʡʙiʣʴohʶ ʫ 2009 ʨoʮi i cʪaʥoʚʠʣa 241 ʜoʙʫ (ʜoʜ. ɺ.1). ɿa cʧeʢoʪʥʠʭ ʫʤoʚ 

2010 ʨoʢʫ ʪʨʠʚaʣicʪʴ ʮʴoʛo ʧeʨioʜʫ ʟʤeʥʰʫʚʘʣʘc  ɹ i cʪaʥoʚʠʣʘ ʚiʜʧoʚiʜʥo 238 

ʜiʙ (ʜoʜ. ɺ.2). ʋ 2011 ʨoʮi ʪʨʠʚaʣicʪʴ ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ cʪaʥoʚʠʣa 240 ʜiʙ 

(ʪaʙʣ. 3.6, ʜoʜ. ɺ.3). 

ʊaʙʣʠʮʷ 3.6 

ʊʨʠʚaʣicʪʴ ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ, ʧoʢaʟʥʠʢʠ ʷʢocʪi ʟeʨʥa ʪa ʚʨoʞaʡʥicʪʴ 

ʜocʣiʜʞʫʚaʥʠʭ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰeʥʠʮi oʟʠʤoʾ ʚ ʢoʣeʢʮiʡʥoʤʫ 

ʨoʟcaʜʥʠʢʫ, 2009ï2011 ʨʨ 

ʈiʢ 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 

2009 

ʭ 241 45,2 10,4 24,9 56,3 419,28 -21,3 8,8 102,4 6,1 7,0 16,1 

ʄaʢc 251 53,2 13,3 34,0 75,0 507,00 67,0 9,0 118,0 20,0 35,0 30,0 

ʄiʥ 230 35,6 8,0 19,8 24,7 305,00 -135,0 6,0 79,0 1,0 1,0 5,0 

R 21,0 17,6 5,3 14,2 50,3 202,00 202,0 3,0 39,0 19,0 34,0 25,0 
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ʇʨoʜoʚʞeʥʥʷ ʪaʙʣʠʮʽ 3.6 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

 

Sʭ 0,67 0,47 0,2 0,4 1,2 7,50 7,7 0,1 1,3 0,5 0,7 0,7 

V, % 2,16 8,12 11,2 12,4 16,4 13,85 276,0 6,6 10,0 64,2 75,9 33,6 

s 5,21 3,67 1,2 3,1 9,2 58,08 58,9 0,6 10,3 3,9 5,3 5,4 

2010 

ʭ 238 40,7 11,6 29,0 61,8 331,38 -29,1 8,6 101,7 12,1 10,3 16,7 

ʄaʢc 250 51,1 15,1 40,0 82,0 458,00 98,0 9 120,0 60,0 50,0 35,0 

ʄiʥ 231 33,1 8,0 20,0 29,3 248,00 -112,0 3 75,0 2,0 3,0 5,0 

R 19 18 7,1 20,0 52,7 210,00 210,0 6 45,0 58,0 47,0 30,0 

Sʭ 0,66 0,49 0,2 0,5 1,4 6,78 6,9 0,1 1,4 1,3 1,2 0,9 

V, % 2,17 9,33 12,0 13,7 17,4 15,98 183,0 11 10,4 85,8 89,6 41,9 

s 5,18 3,8 1,4 4,0 10,8 52,95 53,3 0,9 10,6 10,4 9,3 7,0 

2011 

ʭ 240 43,5 10,9 25,7 57,9 415,16 -22,2 8,7 100,8 5,5 6,1 13,4 

ʄaʢc 250 51,1 14,0 35,3 77,2 503,00 66,0 9 120,8 18,0 30,5 24,9 

ʄiʥ 229 34,5 8,4 20,4 25,4 301,95 -135,1 6 77,4 0,9 0,9 4,2 

R 21 16,5 5,6 14,9 51,8 201,05 201,1 3 43,3 17,1 29,6 20,8 

Sʭ 0,65 0,44 0,2 0,4 1,2 7,36 7,5 0,1 1,3 0,5 0,6 0,6 

V, % 2,12 7,86 11,2 12,5 16,4 13,85 260,8 7,3 10,1 64,2 75,9 33,6 

s 5,07 3,42 1,2 3,2 9,5 57,48 57,9 0,6 10,1 3,6 4,6 4,5 

C
e
ʨ
e
ʜ
ʥ
ʻ

 ʟ
a 
ʪ
ʨ
ʠ
 
ʨ

o
ʢ
ʠ 

ʭ 239,5 43,1 11,0 26,5 58,7 388,61 -24,2 8,7 101,7 7,9 7,8 15,4 

ʄaʢc 246,7 51,8 14,1 36,4 78,1 489,33 77,0 9 119,6 32,7 38,5 30,0 

ʄiʥ 230 34,4 8,1 20,1 26,5 284,98 -127,4 5 77,1 1,3 1,6 4,7 

R 16,7 17,4 6,0 16,4 51,6 204,35 -50,4 4 42,4 31,4 36,9 25,3 

Sʭ 5,1 0,47 0,2 0,4 1,3 7,21 7,4 0,1 1,3 0,8 0,8 0,7 

V, % 10,3 8,43 11,5 12,8 16,7 14,56 239,9 8,3 10,2 71,4 80,5 36,4 

s 40,05 3,63 1,3 3,4 9,8 56,17 56,7 0,7 10,3 6,0 6,4 5,6 

 

Cʫʪʪʻʚo ʨiʟʥʠʣʠcʷ ʧoʢaʟʥʠʢʠ ʷʢocʪi i ʚʨoʞaʡʥocʪi ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟa 

ʨoʢaʤʠ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʥʘʡʚʠʱʠʤʠ ʤaca 1000 ʟeʨeʥ (45,2 ʛ) i ʚʨoʞaʡʥicʪʴ (419 

ʛ/ʤ
2
) ʙʫʣʠ ʫ 2009 ʨoʮi. ɼʣʷ 2010 ʨoʢʫ ʭaʨaʢʪeʨʥi ʥʠʞʯi ʧoʢaʟʥʠʢʠ ʚʨoʞaʡʥocʪi, 

aʣe ʚʠʱi ʧoʢaʟʥʠʢʠ ʷʢocʪi ʟeʨʥa: ʚʤicʪ ʧʨoʪeʾ ʥʫ 11,6 %; ʢʣeʡʢoʚʠʥʠ ï 29,0 %; 
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ʧoʢaʟʥʠʢ ceʜʠʤeʥʪaʮiʾ (SDS) ï 61,8 ʤʣ. ʋ 2011 ʨoʮi ʤaca 1000 ʟeʨeʥ cʪaʥoʚʠʣa 

43,5 ʛ; ʚʤicʪ ʧʨoʪeʾ ʥʫ ï 10,9 %; ʢʣeʡʢoʚʠʥʠ ï 25,7 %; ʧoʢaʟʥʠʢ ceʜʠʤeʥʪaʮiʾ ï 

57,9 ʤʣ. ɿa ʪʨʠ ʨoʢʠ ʜocʣiʜʞeʥʴ (ʜoʜ. ɺ.4) cʧocʪeʨiʛaʻʪʴcʷ ʥeʟʥaʯʥʠʡ ʨiʚeʥʴ 

ʚaʨiʶʚaʥʥʷ ʟa ʪʨʠʚaʣicʪʶ ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ i ʤacoʶ 1000 ʟeʨeʥ, ʪa ceʨeʜʥiʡ 

ï ʟa ʚʨoʞaʡʥicʪʶ, ʚʤicʪoʤ ʧʨoʪeʾʥʫ, ʢʣeʡʢoʚʠʥʠ ʪa ʧoʢaʟʥʠʢoʤ ceʜʠʤeʥʪaʮiʾ. 

Oʪʞe, ʧʨoʷʚ ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ ʨiʟʥʠʚcʷ ʟa ʨoʢaʤʠ ʧʨoʚeʜeʥʥʷ 

ʜocʣiʜʞeʥʴ i ʧeʨeʙʫʚaʚ ʧiʜ ʚʧʣʠʚoʤ ʟʤiʥʠ ʧoʛoʜʥʠʭ ʬaʢʪoʨiʚ ʟa ʧeʨioʜ 

ʚeʛeʪaʮiʾ. 

ɼocʣiʜʞʫʶʯʠ ʪʨʠʚaʣicʪʴ ʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ ʧʰeʥʠʮi oʟʠʤoʾ, ʤoʞʥa 

ʟʨoʙʠʪʠ ʚʠcʥoʚoʢ, ʱo ʚoʥa ʟaʣeʞʠʪʴ ʚiʜ ʤeʪeoʨoʣoʛiʯʥʠʭ ʧoʢaʟʥʠʢiʚ i ʟa 

cʧeʢoʪʥʠʭ ʫʤoʚ ʨicʪ i ʨoʟʚʠʪoʢ ʨocʣʠʥ ʚiʜʙʫʚa̒ ʪʴcʷ ʰʚʠʜʰe, a ʟa ʚoʣoʛoʾ 

ʧʨoʭoʣoʜʥoʾ ʧoʛoʜʠ ï ʧoʚiʣʴʥi eh. ɺʠʜiʣeʥi ʢʨaɦ i ceʨeʜʥʴocʪʠʛʣi i ʧiʟʥʴocʪʠʛʣi 

ʟʨaʟʢʠ, ʷʢi ʧeʨeʚʠʱʫʚaʣʠ cʪaʥʜaʨʪ ʥa 5ï61 ʛ/ʤ
2
. Ceʨeʜʥʴocʪʠʛʣi ʟʨʘʟʢʠ ï 

ʏʫʨaʾ ʚʥa, Aʨʪeʤiʜa, ʃeʚaʜa, ʌoʨa, ʧiʟʥʴocʪʠʛʣi ï ɹeʥeʬic, ʊʨoʷʥ, ʨaʥʥoɹcʪʠʛʣi 

ï ʈʫcca i ʄʠʨoʥiʚcʴʢa 29 ʜoʮiʣʴʥo ʚʠʢoʨʠcʪoʚʫʚaʪʠ ʫ cʭʨeɦ ʫʚaʥʥʷʭ, ʱoʙ 

oʪʨʠʤaʪʠ ʥoʚʠʡ ʚʠʭiʜʥʠʡ ʤaʪeʨiaʣ ʷʢ iʟ ʚʠcoʢoʶ ʚʨoʞaʡʥicʪʶ ʟeʨʥa, ʪaʢ i ʟ 

oʧʪʠʤʘʣʴʥoʶ ʪʨʠʚʘʣicʪ  ʁʚeʛeʪaʮiʡʥoʛo ʧeʨioʜʫ. 

 

3.3. ɿʠʤocʪiʡʢicʪ ɹ

ʂʣiʤaʪʠʯʥi ʫʤoʚʠ ʚʠʨoʱʫʚaʥʥʷ ʧʰeʥʠʮi oʟʠʤoʾ ʚ ʋʢʨaʾ ʥi 

ʭaʨaʢʪeʨʠʟʫʶʪʴcʷ ʨiʟʥoʤaʥiʪʥicʪʶ ʪa ʟʥaʯʥoʶ ʥeʧeʨeʜʙaʯʫʚaʥicʪʶ. ʇeʨʰ ʟa 

ʚce ʮe cʪocʫʻʪʴcʷ ʧeʨeʟʠʤiʚʣi, ʢoʣʠ ʨocʣʠʥʠ ʚʠʪʨʠʤʫʶʪʴ ʚʧʣʠʚ ociʥʥoɹʾ ʪa 

ʚecʥʷʥoʾ ʧocʫʭʠ, ʤoʨoʟiʚ i ʚiʜʣʠʛ, ʢʨʠʞaʥʠʭ ʢiʨoʢ, ʚʠʜʫʚaʥʥʷ, ʚʠʤoʢaʥʥʷ, 

ʚʠʧʨiʚaʥʥʷ ʪa iʥʰʠʭ ʥecʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢiʚ. ɼʣʷ oʮiʥʶʚaʥʥʷ ʤoʨoʟocʪiʡʢocʪi 

ʟʥaʯʥoʛo ʧoʰʠʨeʥʥʷ ʥaʙʫʚ ʤeʪoʜ ɺ. ʗ. ʖʨôʻʚa [195], ʨoʟʨoʙʣeʥʠʡ ʚ Iʥcʪʠʪʫʪi 

ʨocʣʠʥʥʠʮʪʚʘ, cʫʪʴ ʷʢoʛo ʧoʣʷʛa̒  ʫ ʧʨoʤoʨoʞʫʚaʥʥi ceʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ, 

ʚʠciʷʥʠʭ ʫ cʧeʮiaʣʴʥi ʜeʨeʚôʷʥi ʷʱʠʢʠ. ʎeʡ ʤeʪoʜ ʪʨʫʜoʤicʪʢʠʡ, oʜʥaʢ ʯacʪʠʥʫ 

ʨocʣʠʥ, ʷʢi ʚʠʞʠʣʠ, ʤoʞʥa ʚʠcaʜʞʫʚaʪʠ ʥa ʜiʣʷʥʢaʭ ʜʣʷ cʪʚoʨeʥʥʷ ʥoʚoʛo 

ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ, ocoʙʣʠʚo ʧʨʠ cʭʨeɦ ʫʚaʥʥi oʟʠʤʠʭ i ʷʨʠʭ coʨʪiʚ. ʋ 

cʫʯacʥʠʭ ʫʤoʚaʭ ʜʣʷ oʮiʥʢʠ ceʣeʢʮiʡʥoʛo ʤaʪeʨiaʣʫ ʥa ʟʠʤocʪiʡʢicʪʴ 
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ʚʠʢoʨʠcʪoʚʫʶʪʴ ʧʨoʚoʢaʮiʡʥi ʬoʥʠ (cʭʠʣʠ ʚiʜʧoʚiʜʥoʾ eʢcʧoʟʠʮiʾ, ʟeʤʣʷʥi 

ʚaʣʠ, oʛoʣeʥʥʷ ʚʫʟʣiʚ ʢʫʱiʥʥʷ ʨocʣʠʥ oʟʠʤʠʭ ʢʫʣʴʪʫʨ) [196, 197]. ʇʨoʚoʜʠʪʴcʷ 

ʪʘʢoʞ ʜocʣiʜʞeʥʥʷ ʱoʜo ʚʧʣʠʚʫ ʥeʛaʪʠʚʥʠʭ ʪeʤʧeʨaʪʫʨ ʥa ʧʨoʨocʪʢʠ ʨocʣʠʥ 

oʟʠʤoʾ ʧʰeʥʠʮi, ʧʨoʤoʨoʞʫʚaʥʥʷ ʚ ʨʫʣoʥaʭ ʪa iʥ eh [198]. ɺaʞʣʠʚʠʤ ʧiʜʭoʜoʤ 

ʫ ʚʠʚʯeʥʥi ʤoʨoʟocʪiʡʢocʪi ʻ ʚcʪaʥoʚʣeʥʥʷ ʣoʢaʣiʟaʮiʾ ʛeʥiʚ ʤoʨoʟocʪiʡʢocʪi, 

ʾʭʥ ̒ʢaʨʪʫʚaʥʥʷ [199]. ɺʠʨi ehʥʥʷ ʮʠʭ ʧʠʪaʥʴ ʱoʜo ʛeʥoʤʫ ʧʰeʥʠʮi oʟʠʤoʾ 

ʜoʟʚoʣʠʪʴ ʧoʻʜʥʫʚaʪʠ ʚ oʜʥoʤʫ ʛeʥoʪʠʧi cʪiʡʢicʪʴ ʜo ʥʠʟʴʢʠʭ ʪeʤʧeʨaʪʫʨ ʟ 

iʥʰʠʤʠ ʛocʧoʜaʨcʴʢo ʮiʥʥʠʤʠ oʟʥaʢaʤʠ. 

ʋ ʥah ʠʭ ʜocʣiʜʞeʥʥʷʭ ʟʠʤocʪiʡʢicʪʴ ʜocʣiʜʞʫʚaʣʠ ʟa ʤeʪoʜʠʢaʤʠ 

ʜeʨʞaʚʥoʛo coʨʪoʚʠʧʨoʙʫʚaʥʥʷ. ɼʣʷ ʚʠʟʥaʯeʥʥʷ cʪʫʧeʥʶ ʟaʣeʞʥocʪi ʮoɹʛo 

ʧoʢaʟʥʠʢa ʚiʜ ʛeʥoʪʠʧʫ ʪa ʫʤoʚ ʨoʢʫ ʟʘcʪocoʚʫʚʘʣʠ ʜʚoʭʬaʢʪoʨʥʠʡ 

ʜʠcʧeʨciʡʥʠʡ aʥaʣiʟ (ʪaʙʣ. 3.7). 

ʊaʙʣʠʮʷ 3.7 

ʈeʟʫʣʴʪʘʪʠ ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ 

ʦʟʠʤʦʾ ʟa ʧoʢʘʟʥʠʢoʤ ʟʠʤocʪiʡʢocʪi, 2009ï2011 ʨʨ. 

ɼʞʝʨʝʣʦ ʚʘʨʽʶʚʘʥʥʷ SS df MS 

F 

ʧʨʘʢ- 

ʪʠʯʥe 

p 

F 

ʪeoʨe- 

ʪʠʯʥe 

ɖ
2
, % 

ɻeʥoʪʠʧ 57,53 60 0,96 2,89 0,001 1,43 58,2 

ʈiʢ 1,45 2 0,73 2,19 0,117 3,07 1,5 

ʇoʭʠʙʢa ʪa ʚʟaʻʤoʜiʾ 39,88 120 0,33 
- 

40,3 

ɺc oɹʛo 98,86 182 2,02 100,0 

ɿa ʨeʟʫʣʴʪʘʪʘʤʠʤʠ ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ ʚʠʷʚʣeʥo ʚʠcoʢoʜocʪoʚiʨʥʠʡ 

ʚʧʣʠʚ ʛeʥoʪʠʧʫ (p<0,001) i ʥeʜocʪoʚiʨʥʠʡ ʚʧʣʠʚ ʫʤoʚ ʨoʢʫ (p<0,117). ɿʘ 

ʚʢʣʘʜoʤ ʬʘʢʪoʨiʚ ʚ cʫʤʘʨʥʠʡ ceʨeʜʥiʡ ʢʚʘʜʨʘʪ, ʪaʢoʞ ʚʠʷʚʣeʥo icʪoʪʥo 

cʠʣʴʥiʰʫ ʟaʣeʞʥicʪʴ ʧoʢaʟʥʠʢa ʟʠʤocʪiʡʢocʪi ʚiʜ ʛeʥoʪʠʧʫ (MS = 0,96), ʥiʞ ʚiʜ 

ʫʤoʚ ʨoʢʫ (MS = 0,73). ɿʥʘʯʝʥʥʷ F ʧʨʘʢʪʠʯʥʦʛʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʝʦʨʝʪʠʯʥʦʤʫ 

ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ, ʦʪʞʝ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʜʦʩʪʦʚʽʨʥʠʤʠ. 

ɼʣʷ ʚʠʟʥaʯeʥʥʷ ʨoʟʧoʜiʣʫ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʟa ʙaʣoʤ ʟʠʤocʪiʡʢocʪi 

ʚʠʨaʭoʚʫʚaʣʠ ʚiʜcoʪʢoʚʫ ʯacʪʢʫ ʛeʥoʪʠʧiʚ ʟa cʪʫʧeʥeʤ ʧʨoʷʚʫ ʮoɹʛo ʧoʢaʟʥʠʢa.  

ʈoʟʧoʜiʣ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʟa ʙaʣoʤ ʟʠʤocʪiʡʢocʪi ʧʨeʜcʪaʚʣeʥo ʥa ʨʠc. 3.3. 



 72 

ɿaʛaʣoʤ, ʟ ʙaʣoʤ cʪiʡʢocʪi 9 ʚʠʜiʣeʥo 38 ʟʨaʟʢiʚ, aʙo 62 %, ʟ ʙaʣoʤ 

cʪiʡʢocʪi 8ï9 ï 19 ʟʨaʟʢiʚ (31 %) i ʯoʪʠʨʠ ʟʨaʟʢʠ ʤaʣʠ ʥʠʞʯi ʧoʢʘʟʥʠʢʠ (7 ï 7,9 

ʪʘ 6 ï 6,9 ʙʘʣiʚ). 62 % ʜocʣiʜʞʫʚaʥʠʭ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ, ʱo ʤʘʣʠ ʚʠcoʢʠʡ ʙaʣ 

ʟʠʤocʪiʡʢocʪi, ʚʠʷʚʤʣʠc  ̫ʢoʨʠcʥʠʤʠ ʜʣʷ ʚʢʣʶʯeʥʥʷ ʚ ʧoʜaʣʴʰi cʭʨeɦ ʫʚaʥʥʷ 

ʜʣʷ cʪʚoʨeʥʥʷ ʟʠʤocʪiʡʢʠʭ ʥaɦ aʜʢiʚ ʧʰeʥʠʮi oʟʠʤoʾ. 

19; 31%

38; 62%

1; 2%3; 5%

9  8-8,9  7-7,9  6-6,9

 

ʈʠcʫʥʦʢ 3.3 ʈoʟʧoʜiʣ ʟʨaʟʢiʚ (ʰʪ.; %) ʢoʣeʢʮiʾ ʟa ʟʠʤocʪiʡʢicʪʶ, 2009ï2011 

ɿʨaʟʢʠ, ʷʢi ʢʨaɦ e ʟaʨeʢoʤeʥʜʫʚaʣʠ ceʙe ʚ ʭoʜi ʧeʨeʟʠʤiʚʣi ʟa ʨoʢaʤʠ 

ʜocʣiʜʞeʥɹ , ʧʨeʜcʪaʚʣeʥi ʚ ʪaʙʣ. 3.8. 

ʇoʛoʜʥi ʫʤoʚʠ 2009/2010 ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫʨoʢʫ ʙʫʣʠ 

ʤaʣocʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʚʠʨoʱʫʚaʥʥʷ ʟeʨʥoʚʠʭ ʢʫʣʴʪʫʨ, ʧʨoʪe ʟʨaʟʢʠ ɹʝʥʝʬʽʩ, 

ʃeʚaʜa, ʇoʣicʴʢa 90 ʪa ɼaʨ ʃʫʛaʥʱʠʥʠ ʟa oʮiʥʢoʶ ʧeʨeʟʠʤiʚʣi ʧoʢaʟaʣʠ ceʙe 

ʥʘʡʢʨaɦ e ï 9 ʙaʣiʚ. ɺiʜʧoʚiʜʥo i ʚiʜcoʪoʢ ʨocʣʠʥ, ʱo ʫcʧiʰʥo ʧeʨeʟʠʤʫʚaʣʠ, 

cʷʛaʚ ʮʠʬʨʠ 95,0 ╖ 98,7 % (ʃeʚaʜa). ɼʣʷ iʥʰʠʭ ïʚiʜcoʪoʢ ʞʠʚʠʭ ʨocʣʠʥ ʧicʣʷ 

ʧeʨeʟʠʤiʚʣi ʙʫʚ ʤeʥʰʠʤ i ʚaʨiʶʚaʚ ʫ ʤeʞaʭ 81,1 ï 89,6 %. ʋ ʧoʨiʚʥʷʥʥi ʟi 

cʪaʥʜaʨʪoʤ ʇeʨʣʠʥa ʃicocʪeʧʫ, ʷʢʠʡ ʤaʚ ʚiʜcoʪoʢ ʧeʨeʟʠʤiʚʣi ʥa ʨiʚʥi 72,6 %, 

ʜocʪoʚiʨʥo ʡoʛo ʧeʨeʚʠʱʫʚaʣʠ ʢoʣeʢʮiʡʥi ʟʨaʟʢʠ ɼaʨ ʃʫʛaʥʱʠʥʠ (95,0 %), 

ɹʝʥʝʬʽʩ (95,6 %), ʇoʣicʴʢa 90 (98,2 %) i coʨʪ, ʱo ʥʘ ʯʘc ʚecʥʷʥoʛo ʚiʜʥoʚʣeʥʥʷ 

ʚeʛeʪʘʮi  ʾʟʙeʨiʛ ʞʠʚʠʤʠ ʥaʡʙiʣʴʰʫ ʢiʣʴʢicʪʴ ʨocʣʠʥ, ï ʃeʚaʜa (98,7 %).  

ɿʠʤʦʩʪʽʡʢʽʩʪʴ, ʙʘʣ 
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ʊaʙʣʠʮʷ 3.8 

ʂʨa iɦ ʟʨaʟʢʠ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ ʟa ʟʠʤocʪiʡʢicʪʶ ʪa ʚʨoʞaʡʥicʪʶ, 2009ï2011 ʨʨ. 
 

ɿʨaʟoʢ 

ʋʨoʞaʡʥicʪʴ, ʛ/ʤ
2
 ɿʠʤocʪiʡʢicʪʴ, ʙaʣ ʂiʣʴʢicʪʴ ʨocʣʠʥ ʫ 2010 ʨ 

ʭ Ñ 

Ñ ʜo 

St, 

ʛ/ʤ
2
 

2009 2010 2011 ʭ 
ʚoceʥʠ,

ʰʪ. 

ʥʘʚʝʩʥʽ,

ʰʪ. 

ʨʦʩʣʠʥʠ, ʱʦ 

ʧeʨeʟʠʤʫʚʘʣʠ, 

% 

ʇeʨʣʠʥa 

ʃicocʪeʧʫ, St 
412,3 26,18 - 9,0 8,0 9,0 8,7 179,0 130,0 72,6 

ɹeʥeʬic 460,5 1,8 48,2 9,0 9,0 9,0 9,0 180,0 172,0 95,6 

ʃeʚaʜa 434,2 1,4 21,9 9,0 9,0 9,0 9,0 150,0 148,0 98,7 

Aʨʪeʤiʜa 431,9 6,2 19,6 8,0 8,0 8,0 8,0 147,0 129,0 87,8 

ʃaʛiʜʥa 413,7 9,2 1,4 9,0 8,0 9,0 8,7 164,0 133,0 81,1 

ʇoʣicʴʢa 90 403,7 9,2 -8,6 9,0 9,0 9,0 9,0 164,0 161,0 98,2 

Aʧoʛeʡ 397,4 12,4 -14,9 9,0 8,0 9,0 8,7 187,0 156,0 83,4 

ɼaʨ ʃʫʛaʥʱʠʥʠ 389,4 5,4 -22,9 9,0 9,0 9,0 9,0 181,0 172,0 95,0 

ɼʨiaʜa 388,7 8,7 -23,6 9,0 8,0 9,0 8,6 182,0 163,0 89,6 

ʂʨoʰʢa 372,5 26,3 -39,8 9,0 8,0 9,0 8,7 166,0 138,0 83,1 

Ceʨeʜʥʻ  410,2 

- 

-2,1 8,8 8,6 8,7 8,7 169,0 152,4 90,3 

ʄaʢc 460,5 48,1 9,0 9,0 9,0 9,0 187,0 172,0 98,7 

ʄiʥ 372,5 -39,8 6,0 3,0 6,0 8,0 147,0 129,0 81,1 

R 87,9 87,9 3,0 6,0 3,0 1,0 40,0 43,0 17,6 

Sx 9,2 

- 

0,1 0,1 0,1 0,1 4,8 5,4 2,3 

V, % 6,7 6,6 11,0 7,3 3,7 8,5 10,7 7,6 

s 27,63 0,6 0,9 0,6 0,32 14,41 16,27 6,84 

td 18,8 0,2 0,2 0,2 0,2 9,8 11,1 4,7 
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ɿa ʨoʢaʤʠ ʜocʣiʜʞeʥʴ ʤiʥʣʠʚicʪʴ ʧoʢaʟʥʠʢiʚ ʟʠʤʦʩʪʽʡʢʦʩʪʽ ʙʫʣa ʚʠoɦʶ ʫ 

ʤeʥʰ cʧʨʠʷʪʣʠʚoʤʫ 2009/2010 ciʣʴcʴʢoʛocʧoʜʘʨcʴʢoʤʫ ʨoʮi, ʧʨo oɦ cʚiʜʯʠʪʴ 

ʟʥaʯeʥʥʷ ʢoeʬiʮiʻʥʪa ʚaʨiaʮiʾ (V = 11 % ) ʧoʨiʚʥʷʥo ʟ 6,6 % ʫ 2008/2009 ʪa 7,3 % 

ʫ 2010/2011 ciʣʴcʴʢoʛocʧoʜʘʨcʴʢʠʭ ʨoʢʘʭ.  

ɿaʛaʣoʤ ʜʣʷ ʧoʢaʟʥʠʢiʚ ʫʨoʞaʡʥocʪi ʪa ʢiʣʴʢocʪi ʨocʣʠʥ, ʱo 

ʧeʨeʟʠʤʫʚaʣʠ, ʙʫʚ ʭaʨaʢʪeʨʥʠʡ ceʨeʜʥiʡ ʨiʚeʥʴ ʚaʨiʶʚaʥʥʷ. ʅaʡʥʠʞʯʠʤ ʙʫʚ 

ʢoeʬiʮiʻʥʪ ʚaʨiaʮiʾ ʟa ʧoʢaʟʥʠʢoʤ ʫʨoʞaʡʥocʪi ʫ 2010 ʨoʮi, ʷʢʠʡ cʢʣaʜaʚ V = 

4,2 %. 

ɿa ʨeʟʫʣʴʪaʪaʤʠ ʥah ʠʭ ʜocʣiʜʞeʥʴ ʤoʞeʤo ʨeʢoʤeʥʜʫʚaʪʠ ʟʨaʟʢʠ 

ɹʝʥʝʬʽʩ, ʃeʚaʜa, ʇoʣicʴʢa 90 ʪa ɼaʨ ʃʫʛaʥʱʠʥʠ ʜʣʷ ʚʠʢoʨʠcʪaʥʥʷ ʾʭ ʫ 

cʭʨeɦ ʫʚaʥʥʷʭ ʷʢ ʙaʪʴʢiʚcʴʢi ʬoʨʤʠ ʜʣʷ cʪʚoʨeʥʥʷ ʥoʚʠʭ ʛiʙʨʠʜiʚ ʪa coʨʪiʚ iʟ 

ʚʠcoʢʠʤʠ ʧoʢaʟʥʠʢaʤʠ ʟʠʤo- ʪa ʤoʨoʟocʪiʡʢocʪi. 

 

3.4. Cʪiʡʢicʪʴ ʜʦ ʭʚoʨoʙ 

ɿʨocʪaʥʥʷ ʚʨoʞaʡʥocʪi ʪa ʤiʥiʤiʟaʮiʷ ʚʪʨaʪ, ʚ ʪoʤʫ ʯʠcʣi ʡ ʚiʜ 

ʟaʭʚoʨʶʚaʥʴ, ʻ oʜʥʠʤ iʟ ʛoʣoʚʥʠʭ ʯʠʥʥʠʢiʚ ʧoʜaʣʴohʛo ʟʙiʣʴehʥʥʷ 

ʚʠʨoʙʥʠʮʪʚa ʟeʨʥa ʚ ʋʢʨaʾ ʥi. ɿʘ ʚʧʨoʚaʜʞeʥʥ̫ iʥʪeʥcʠʚʥʠʭ ʪeʭʥoʣoʛiʡ 

ʚʠʨoʱʫʚaʥʥʷ ʟeʨʥoʚʠʭ ʢʫʣʴʪʫʨ ʢhoʜoʯʠʥʥicʪʴ ʣʠcʪocʪeʙʣoʚʠʭ ʧaʪoʛeʥiʚ 

ʟʨocʪa̒ . ʎʠʤʠ ʪeʭʥoʣoʛiʷʤʠ ʧeʨeʜʙaʯeʥo ʟacʪocʫʚaʥʥʷ ʭiʤiʯʥʠʭ ʟacoʙiʚ ʟaʭʠcʪʫ 

ʨocʣʠʥ, a ʮe ʟaʚʞʜʠ cʧʨʠʯʠʥʷʻ ʥe ʣʠeh ʟʥaʯʥi ʚʠʪʨaʪʠ ʢoʰʪiʚ, aʣe ʡ ʥeʛaʪʠʚʥo 

ʚʧʣʠʚa̒  ʥa ʥaʚʢoʣʠʰʥʻ ceʨeʜoʚʠeɦ. ʅeʜoʣiʢoʤ ʭiʤiʯʥoʛo ʤeʪoʜʫ ʟʘʭʠcʪʫ 

ʧociʚiʚ ʻ ʪe, ʱo ʚiʥ ʥe ʤoʞe ʧoʚʥicʪ  ʁʛaʨaʥʪʫʚaʪʠ oʯiʢʫʚaʥʠʡ ʨeʟʫʣʴʪaʪ, i ʮe, 

ʧeʨʰ ʟa ʚce, cʪocʫʻʪʴcʷ ʭʚoʨoʙ ʟeʨʥoʚʠʭ ʢʫʣʴʪʫʨ. 

ʑe ʚ 1907 ʨ. A. A. ʗʯeʚcʴʢʠʡ [200] ʚʢaʟʫʚaʚ, ʱo ʧʨaʢʪʠʯʥe ʚʠʢoʨʠcʪaʥʥʷ 

ʭʚoʨoʙocʪiʡʢocʪi ʨocʣʠʥ ʤa̒  ʙʫʪʠ ʚ ʧʨioʨʠʪeʪi ceʨeʜ ʥaʧʨʷʤiʚ ʟaʭʠcʪʫ ʨocʣʠʥ. 

ʄ. I. ɺaʚiʣoʚ [201] ʚ 30-ʭ ʨoʢaʭ ʤʠʥʫʣoʛo cʪoʣiʪʪʷ, ʫ cʚoʾʭ ʥaʫʢoʚʠʭ ʧʨaʮʷʭ ʟ 

iʤʫʥiʪeʪʫ ʨocʣʠʥ, ʙʣʠcʢʫʯe oʙˇʨʫʥʪʫʚaʚ ʨoʣʴ cʪiʡʢʠʭ coʨʪiʚ ʫ ʟʙiʣʴehʥʥi 

ʚʠʨoʙʥʠʮʪʚa ʧʨoʜʫʢʮiʾ ciʣcɹʴʢoʛo ʛocʧoʜaʨcʪʚa, ʟoʢʨeʤa ʟeʨʥoʚʠʭ ʢʫʣʴʪʫʨ. 

ʇʨoʪe, ʥeʟʚaʞaʁ ʯʠ ʥa ʚʞʠʪi ʟaʭoʜʠ, ʮe ʧʠʪaʥʥʷ  ̒aʢʪʫaʣʴʥʠʤ i ʜo ʥʠʥi, aʜʞe 

ʧociʚʥi ʧʣo iɦ ʧiʜ ʧ ehʥʠʮʶ oʟʠʤʫ ʫ ʃicocʪeʧʫ ʟaʣʠahʁ ʪcɹʷ ʟʥaʯʥʠʤʠ, a coʨʪʠ, 
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oɦ ʚʠʨoʱʫʶʪʴc  ̫ï oʜʥoʤaʥiʪʥʠʤʠ.  

ɺʠʚeʜeʥʥʷ cʪiʡʢʠʭ ʜo ʭʚoʨoʙ coʨʪiʚ ʻ ʜocʠʪʴ cʢʣaʜʥʠʤ i ʪʨʫʜoʤicʪʢʠʤ 

ʥaʧʨʷʤʢoʤ ʫ ceʣeʢʮiʾ ʧʰeʥʠʮi. ʊʨʫʜʥo iɦ ʚ ceʣeʢʮiʾ cʪiʡʢʠʭ ʜo ʭʚoʨoʙ ʧʰeʥʠʮʴ, 

ʛoʣoʚʥʠʤ ʯʠʥoʤ, ʧoʚ'ʷʟaʥi ʟ ʪʠʤ, ʱo ʢoʞeʥ ʧaʪoʛeʥ ʤa̒  ʨiʟʥi ʬiʟioʣoʛiʯʥi ʨacʠ. 

ʊaʢ ʫ ʙʫʨoʾ iʨʞi ʾʭ ʙiʣʷ 180, ʫ cʪeʙʣoʚoʾ ï ʤʘʡʞe 300. Cʢʣaʜʥicʪʶ ʻ ʪaʢoʞ 

ʰʚʠʜʢe eʚoʣʶʮioʥʫʚaʥʥʷ ʧaʪoʛeʥiʚ, ʷʢe ʯacʪo ʚʠʧeʨeʜʞa̒  ceʣeʢʮiʡʥʠʡ ʧʨoʮec 

iʟ ʚʠʚeʜeʥʥʷ ʥoʚoʛo coʨʪʫ. ʇʨʠ ʮoɹʤʫ ocʥoʚo  ʁʫcʧiʭʫ ceʣeʢʮiʾ ʥa iʤʫʥiʪeʪ ʻ 

ʧʨaʚʠʣʴʥʠʡ i ʧʨoʜʫʤaʥʠʡ ʧiʜʙiʨ ʚʠʭiʜʥoʛo ʚʠʜoʚoʛo i coʨʪoʚoʛo ʤaʪeʨiaʣʫ, 

ʰʠʨoʢe ʚʠʢoʨʠcʪaʥʥʷ ʙaʪʴʢiʚcʴʢʠʭ ʬoʨʤ, ʱo ʧoʭoʜʷʪʴ ʟ iʥʰʠʭ ʛʨʫʥʪoʚo-

ʢʣiʤʘʪʠʯʥʠʭ ʫʤoʚ. 

Oʜʥʠʤ iʟ ʟaʚʜaʥʴ ʥah oʾ ʨoʙoʪʠ ʙʫʣo ʚʠʜiʣeʥʥʷ ceʣeʢʮiʡʥoʛo ʤaʪeʨiaʣʫ 

ʧ ehʥʠʮi ʤ'ʷʢoʾ oʟʠʤoʾ ʟa ʢoʤʧʣeʢcoʤ ʛocʧoʜaʨcʴʢo-ʮiʥʥʠʭ oʟʥaʢ, ʟoʢʨeʤa ʟ 

ʧiʜʚʠʱeʥoʶ cʪiʡʢicʪʶ ʜo ʥaʡʙiʣʴʰ ʧoʰʠʨeʥʠʭ ʭʚoʨoʙ.  

ʋ ʃicocʪeʧʫ ʋʢʨaʾ ʥʠ ʟʥaʯʥoʛo ʧoʰʠʨeʥʥʷ ʥaʙʫʣʠ ʪaʢi ʣʠcʪʢoʚi ʭʚoʨoʙʠ, ʷʢ 

ʙoʨoʰʥʠcʪa ʨoca (Erysiphe graminis), ʙʫʨa iʨʞa (Puccinia triticina), i ceʧʪoʨioʟ 

ʣʠcʪʷ (Septoria nodorum), ʷʢi ʧʨʠʚoʜʷʪʴ ʜo ʟʥʘʯʥoʛo ʟʥʠʞeʥʥʷ ʷʢocʪi ʟeʨʥa. 

ɹoʨoʰʥʠcʪa ʨoca. ɼʣʷ ʚʠʟʥaʯeʥʥʷ ʚiʜcoʪʢoʚoʛo cʧiʚʚiʜʥo ehʥʥʷ ʟʨaʟʢiʚ 

ʢoʣeʢʮiʾ ʟa cʪʫʧeʥeʤ cʪiʡʢocʪi ʜo ʙoʨoʰʥʠcʪoʾ ʨocʠ ʙʫʚ ʧʨoʚeʜeʥʠʡ aʥaʣiʟ 

ʨoʟʧoʜiʣʫ ʢoʣeʢʮiʾ ʟa ʮʠʤ ʧoʢaʟʥʠʢoʤ. ʅa ʨʠcʫʥʢʫ 3.4 ʧʨeʜcʪaʚʣeʥo ʨoʟʧoʜiʣ 

ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰeʥʠʮi oʟʠʤoʾ ʟa cʪiʡʢicʪʶ ʜo ʫʨaʞeʥʥʷ ʧaʪoʛeʥaʤʠ 

ʙoʨoʰʥʠcʪoʾ ʨocʠ.  

Iʤʫʥʥʠʤʠ (ʫʨaʞeʥʥʷ 0 ╖ 2 %) ʚʠʷʚʠʣʠcʴ ʜʚʘ ʟʨaʟʢʠ (3,3 %), cʪiʡʢʠʤʠ 

(ʫʨaʞeʥʥʷ 2 ï 5 % ) ï 12 ʟʨaʟʢiʚ (20 %), ʧoʤiʨʥocʪiʡʢʠʤʠ ï 35 ʟʨaʟʢiʚ (58,3 %). 

Oʪʞe, ʢoʣeʢʮiʡʥʠʡ ʤaʪeʨiaʣ ʫ cʚoʾʡ ʙiʣʴohcʪi ʻ cʪiʡʢʠʤ ʪa ʧoʤiʨʥocʪiʡʢʠʤ ʜo 

ʫʨaʞeʥʥʷ ʙoʨoʰʥʠcʪoʶ ʨocoʁ . 
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ʈʠʩʫʥʦʢ 3.4. ʈoʟʧoʜiʣ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ ʟa 

cʪiʡʢicʪʶ ʜo ʙoʨoʰʥʠcʪoʾ ʨʦʩʠ (% ʫʨaʞeʥʥʷ), 2009ï2011 ʨʨ. 

 

ɼʣʷ ʚʠʟʥaʯeʥʥʷ cʪʫʧeʥ̫ ʟaʣeʞʥocʪi ʧoʢaʟʥʠʢa cʪiʡʢocʪi ʢoʣeʢʮiʡʥʠʭ 

ʟʨaʟʢiʚ ʜo ʙoʨoʰʥʠcʪoʾ ʨocʠ ʙʫʣo ʚʠʢoʨʠcʪʘʥo ʜʚoʭʬaʢʪoʨʥʠʡ ʜʠcʧeʨciʡʥʠʡ 

aʥaʣiʟ ʟa ʮʠʤ ʧoʢaʟʥʠʢoʤ. ɺ ʨeʟʫʣʴʪʘʪi ʡoʛo ʚcʪʘʥoʚʣeʥo, ʱo ʚʢʣʘʜ ʛeʥoʪʠʧʫ ʚ 

cʫʤʘʨʥʠʡ ceʨeʜʥiʡ ʢʚʘʜʨʘʪ, ʟʘ ʯʘcʪʢoʶ ʬʘʢʪoʨʥoʛo ceʨeʜʥʴoʛo ʢʚʘʜʨʘʪʫ ʜo 

ʟʘʛʘʣʴʥoʛo, cʪʘʥoʚʠʪʴ 95,45; ʘ ʚʢʣʘʜ ʬʘʢʪoʨʘ ʨoʢʫ ï 1018,66 (ʪaʙʣ. 3.9).  

ʊaʙʣʠʮʷ 3.9 

ʈeʟʫʣʴʪʘʪʠ ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ 

ʦʟʠʤʦʾ ʟa cʪiʡʢicʪʶ ʜo ʙoʨoʰʥʠcʪoʾ ʨocʠ, 2009ï2011 ʨʨ. 

ɼʞʝʨʝʣʦ 

ʚʘʨʽʶʚʘʥʥʷ 
SS df MS 

F 

ʧʨʘʢ- 

ʪʠʯʥe 

p 

F 

ʪeoʨe-

ʪʠʯʥe 

ɖ
2
, % 

ɻeʥoʪʠʧ 5607,22 60 93,45 2,20 0,0001 1,43 44,0 

ʈiʢ 2037,32 2 1018,66 23,98 <0,0001 3,07 16,0 

ʇoʭʠʙʢa ʪa 

ʚʟaʻʤoʜiʾ 
5097,58 120 42,48 

- 
40,0 

ɺc oɹʛo 12742,12 182 1154,60 100,0 
 

Oʪʞe, ʚʧʣʠʚ ʫʤoʚ ʨoʢʫ ʥʘ ʧoʢʘʟʥʠʢʠ cʪiʡʢocʪi ʢoʣeʢʮiʡʥʠʭ ʟʨʘʟʢiʚ ʜo 

ʟʙʫʜʥʠʢʘ ʙoʨoʰʥʠcʪoʾ ʨocʠ ʧeʨeʚʠʱʫʚaʚ ʚʧʣʠʚ ʛeʥoʪʠʧʫ. ɿa ʜaʥʠʤʠ ʧoʢaʟʥʠʢa 
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p (0,0001 ʪa < 0,0001) ʨeʟʫʣʴʪʘʪʠ ʜocʣiʜʫ ʻ ʜocʪoʚiʨʥʠʤʠ. 

Oʢʨeʤi ʟʨaʟʢʠ, ʥe ʟʚaʞaʁ ʯʠ ʥa ʤiʥʣʠʚicʪʴ ʧoʛoʜʥʠʭ ʯʠʥʥʠʢiʚ ʟa ʨoʢaʤʠ, 

ʭaʨaʢʪeʨʠʟʫʚaʣʠcʷ ʚʠcoʢoʶ cʪiʡʢicʪʶ ʜo ʙoʨoʰʥʠcʪoʾ ʨocʠ ʪa ʧʨoʜʫʢʪʠʚʥicʪʶ. 

ʈaʟoʤ ʟ ʪʠʤ coʨʪʠ Aʥaʣoʛ i ʃaʨc (ʪaʙʣ. 3.10), ʥe ʜʠʚʣʷʯʠcʴ ʥa ʧiʜʚʠʱeʥʫ 

cʪiʡʢicʪʴ ʜo ʮiʻʾ ʭʚoʨoʙʠ, ʤaʣʠ ʟʥaʯʥo ʥʠʞʯi ʧoʢaʟʥʠʢʠ ʧʨoʜʫʢʪʠʚʥocʪi, 

ʧoʨiʚʥʷʥo ʟi cʪaʥʜaʨʪoʤ ʇeʨʣʠʥoʶ ʃicocʪeʧʫ.  

ɿa ʨeʟʫʣʴʪaʪaʤʠ ʧʨoʚeʜeʥʠʭ ʜocʣiʜʞeʥʴ ʙʫʣʠ ʚʠʜiʣeʥi iʟ ʟaʛaʣʴʥoʾ ʤacʠ 15 

ʟʨaʟʢiʚ, ʱo ʧoʢaʟaʣʠ ʚʠcoʢʫ cʪiʡʢicʪʴ ʜo ʫʨaʞeʥʥʷ ʙoʨoʰʥʠcʪoʶ ʨocoʁ : ʟ 

ʚiʜcoʪʢoʤ ʫʨaʞeʥʥʷ ʚ 2009 ʨoʮi ʥa ʨiʚʥi 1ï5 %, ʫ 2010 ʨoʮi ï 2ï7 %, ʫ 2011 ʨoʮi 

ï 1ï5 %. Ceʨeʜ ʥʠʭ ʥaʡʥʠʞʯʘ ʯʘcʪʢʘ ʫʨaʞeʥocʪi cʢʣaʣʘ 2 % ʫ ʟʨaʟʢiʚ ɹeʥeʬic ʪa 

ɼeʤeʪʨʘ, ʪoʜi ʫ ̫ʢ cʪaʥʜaʨʪʫ ï ʇeʨʣʠʥa ʃicocʪeʧʫ ï 5,5 %. ʂʨiʤ ʮʴoʛo, coʨʪ 

ɹeʥeʬic ʚʠʷʚʠʚ icʪoʪʥo ʚʠʱʠʡ ʨiʚeʥʴ ʫʨoʞaʡʥocʪi ï 460,5 ʛ/ʤ
2
. 

Cʫʯacʥi coʨʪʠ ʧoʚʠʥʥi ʧoʻʜʥʫʚaʪʠ ʚ coʙi ʚʠcoʢʠʡ ʨiʚeʥʴ ʧʨoʜʫʢʪʠʚʥocʪi ʪa 

ʭʣiʙoʧeʢaʨcʴʢʫ ʷʢicʪ.ɹ Ocʪaʥʥʷ ʚʢʣʶʯa̒  ʚʤicʪ ʧʨoʪeʾ ʥʫ, ʢʣeʡʢoʚʠʥʠ, ʧoʢaʟʥʠʢ 

ceʜʠʤeʥʪaʮiʾ. ʎi ʧoʢaʟʥʠʢʠ ʚʮiʣoʤʫ ʭaʨaʢʪeʨʠʟʫʶʪʴ ʭʣiʙoʧeʢaʨcʴʢʫ ʷʢicʪʴ. 

ɿʥaʯeʥʥʷ ʧoʢaʟʥʠʢa ʚʤicʪʫ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi ʮʠʭ 15 ʟʨaʟʢiʚ, ʱo ʚiʜʟʥaʯaʣʠcʴ 

ʚʠcoʢo  ʁcʪiʡʢicʪʶ ʜo ʫʨaʞeʥʥʷ ʙoʨoʰʥʠcʪoʶ ʨocoʁ  (ʪaʙʣ. 3.10), ʢoʣʠʚaʣocɹ  ʫ 

ʤeʞaʭ 9,4ï13,0 %, ʢʣeʡʢoʚʠʥʠ ï ʚiʜ 20,5 ʜo 31,0 %, ʧoʢaʟʥʠʢa ceʜʠʤeʥʪaʮiʾ ï 

ʚiʜ 26,5 ʜo 68,0 ʤʣ. ʇʨʠ ʮʴoʤʫ ʧoʢaʟʥʠʢ ceʜʠʤeʥʪaʮiʾ ʚiʜʟʥaʯaʚcʷ ʚʠcoʢʠʤ 

ʨiʚʥeʤ ʚaʨiʶʚʘʥʥʷ (V = 18,7 %). 

ɿa ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa ceʨeʜ ʮiʻʾ ʛʨʫʧʠ ʟʨaʟʢiʚ ʜo ʮiʥʥʠʭ ʧʰeʥʠʮʴ 

ʥaʣeʞʠʪʴ ʣʠʰe ʟʨaʟoʢ ʊaʨa ʟi ʚʤicʪoʤ ʧʨoʪeʾʥʫ 13,0 % (ʜocʪoʚiʨʥo ʧeʨeʚaʞa̒  

cʪaʥʜaʨʪ ʥa 2,5 %, ʧʨʠ td = 0,5), ʢʣeʡʢoʚʠʥʠ ï 31,0 % ʪa ʧoʢaʟʥʠʢoʤ 

ceʜʠʤeʥʪaʮiʾ ï 67,2 ʤʣ. ʇʨoʪe ʟʨaʟoʢ ʊaʨa ʧocʪʫʧaʚcʷ cʪaʥʜaʨʪʫ ʟa ʚʨoʞaʡʥicʪʶ 

ʥa 16,8 ʛ/ʤ
2
 (14,1 %). ʇʰeʥʠʮʷ oʟʠʤa coʨʪʫ Aʨʪeʤiʜa, ʟ ʫʨoʞaʡʥicʪʶ 431,9 ʛ/ʤ

2
, 

ʚ ceʨeʜʥʴoʤʫ ʟa ʪʨʠ ʨoʢʠ ʜocʣiʜʞeʥʴ ʧoʢaʟaʣa ceʙe ʷʢ ʬiʣeʨ iʟ ʧoʢaʟʥʠʢaʤʠ 

ʚʤicʪʫ ʧʨoʪeʾ ʥʫ 12,2 %; ʢʣeʡʢoʚʠʥʠ ï 25,3 %. ʇoʢaʟʥʠʢ ceʜʠʤeʥʪaʮiʾ ʙʫʚ 

ʚʠʠɦʤ ʚiʜ cʪaʥʜaʨʪʫ i cʪaʥoʚʠʚ 60,7 ʤʣ, ʚiʜʧoʚiʜʥo ʚʠoɦʶ ʙʫʣa ʚʨoʞaʡʥicʪʴ ï 

ʧʨʠʨicʪ ʜo cʪaʥʜaʨʪʫ 19,6 ʛ/ʤ
2
 (14,5 %). ʂʨaɦ ʠʤʠ ʟa ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa, 

ʚ ʮiʣoʤʫ, ʙʫʣʠ ʟʨaʟʢʠ ʊaʨa, ɹoʨoʚʠʥʢa 1 i ʂʨoʰʢa, ʱo icʪoʪʥo ʧeʨeʚʠʱʫʚaʣʠʠ 

coʨʪ-cʪaʥʜaʨʪ ʇeʨʣʠʥa ʃicocʪeʧʫ ʟa ʨoʢaʤʠ ʜocʣiʜʞeʥʴ. 
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ʊaʙʣʠʮʷ 3.10 

ʍaʨaʢʪeʨʠcʪʠʢa ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰeʥʠʮi oʟʠʤoʾ ʟa cʪiʡʢicʪʶ ʜo 

ʙoʨoʰʥʠcʪoʾ ʨocʠ, ʚʨoʞaʡʥicʪʶ i ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa, 2009ï2011 ʨʨ. 
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Cʪiʡʢicʪʴ ʜo ʙoʨoʰʥʠcʪoʾ ʨocʠ, 

% ʫʨaʞeʥʥʷ 

ʇoʢaʟʥʠʢʠ ʷʢocʪi 

ʟeʨʥa 

2009 2010 2011 ʭ Sʭ 

ʧ
ʨo
ʪeʾ
ʥ
,
 
%

 

ʢ
ʣeʡ
ʢo
ʚ
ʠ
ʥ

a,
 %

 

ce
ʜ
ʠ
ʤeʥ
ʪaʮ

iʷ
,
 

ʤ
ʣ 

ʇeʨʣʠʥa 

ʃicocʪeʧʫ, St 412,3   6,0 5,0 5,4 5,5 0,29 10,5 25,9 52,1 

ʏʘʩʪʢʘ ʫʨaʞeʥʥʷ 0-5 % 

ɹeʥeʬic 460,5 48,2 1,0 3,0 0,9 1,6 0,68 10,3 27,9 47,8 

ɼʝʤʝʪʨʘ 440,7 28,4 2,0 2,0 1,8 1,9 0,07 9,8 26,1 54,0 

ʃeʚaʜa 434,2 21,9 3,0 3,0 2,7 2,9 0,10 10,8 25,2 68,0 

Aʥaʣoʛ 349,3 -63,0 3,0 5,0 2,7 3,6 0,72 10,5 27,8 51,0 

ʃaʨc 328,6 -83,7 4,0 4,0 3,6 3,9 0,13 10,2 20,5 26,5 

ʊʨo ʥ̫ 449,7 37,3 1,0 10,0 0,9 4,0 3,02 11,6 30,5 58,8 

ʂʨoʰʢa 372,5 -39,8 5,0 3,0 4,5 4,2 0,60 11,2 27,6 50,8 

ɻoʨʣʠʮʷ 392,9 -19,5 3,0 7,0 2,7 4,2 1,39 11,2 25,8 49,4 

ʊaʨa 395,5 -16,8 3,0 7,0 2,7 4,2 1,39 13,0 31,0 67,2 

Cʫʧʫʪʥʠʮʷ 379,0 -33,3 3,0 7,0 2,7 4,2 1,39 10,2 23,8 64,3 

Cʪoʣʠʯʥa 358,7 -53,7 4,0 6,0 3,6 4,5 0,74 9,4 24,9 50,7 

Aʨʪeʤiʜa 431,9 19,6 5,0 5,0 4,5 4,8 0,17 12,2 25,3 60,7 

ʄʠʨoʥiʚcʴʢa 29 376,1 -36,3 5,0 5,0 4,5 4,8 0,17 11,7 27,7 52,2 

Eʢcʧʨoʤʪ 437,0 24,7 5,0 5,0 4,5 4,8 0,17 10,0 25,9 58,9 

ɹoʨoʚʠʥʢa 1 354,7 -57,6 5,0 5,0 4,5 4,8 0,17 11,8 30,0 60,9 

ʭ 398,3 

- 

3,6 5,1 3,3 4,0 0,7 10,9 26,6 54,6 

ʄaʢc 460,5 6,0 10,0 5,4 5,5 3,0 13,0 31,0 68,0 

ʄiʥ 328,6 1,0 2,0 0,9 1,6 0,1 9,4 20,5 26,5 

R 131,9 5,0 8,0 4,5 3,8 3,0 3,7 10,5 41,5 

Sʭ 10,5 0,4 0,5 0,3 0,3 0,2 0,3 0,7 2,6 

V, % 10,5 38,8 40,3 38,8 25,3 114,7 9,2 10,2 18,7 

s 41,83 1,41 2,07 1,27 1,01 0,80 1,00 2,72 10,20 

n 16 16 16 16 16 16 16 16 16 

td 21,4 0,7 1,1 0,6 0,5 0,4 0,5 1,4 5,2 
 

ɺaʨiʶʚʘʥʥʷ ʨiʚʥ ̫ʫʨaʞeʥocʪi ʙoʨoʰʥʠcʪoʶ ʨocoʁ  ʫ ʜocʣiʜi ʙʫʣo ʚʠcoʢʠʤ 

i ʚ ceʨeʜʥʴoʤʫ ʟa ʪʨʠ ʨoʢʠ cʪaʥoʚʠʣo V = 25,3 %. 

ɼʣʷ ʧoʜaʣʴohʛo ʟaʣʫʯeʥʥʷ ʚ ceʣeʢʮiʡʥʠʡ ʧʨoʮec, ʷʢ ʜʞʝʨʝʣʦ ʧʽʜʚʠʱʝʥʦʾ 

cʪiʡʢocʪi ʧʨoʪʠ ʙoʨoʰʥʠcʪoʾ ʨocʠ ʪa ʚʨoʞaʡʥocʪi cʣiʜ ʚʠʢoʨʠcʪoʚʫʚaʪʠ 
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coʨʪoʟʨaʟʢʠ ɹeʥeʬic, ɼeʤeʪʨʘ, ʃeʚaʜa, Aʨʪeʤiʜa ʪa Eʢcʧʨoʤʪ.  

ɹʫʨa iʨʞa. ɼʣʷ ʚʠʟʥaʯeʥʥʷ cʪʫʧeʥʷ ʟaʣeʞʥocʪi ʧoʢaʟʥʠʢa cʪiʡʢocʪi ʜo 

ʙʫʨoʾ iʨʞi ʜocʣiʜʞʫʚaʥʠʭ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʚiʜ ʬʘʢʪoʨiʚ ʛeʥoʪʠʧʫ ʪa ʫʤoʚ 

ʨoʢʫ ʙʫʣo ʚʠʢoʨʠcʪʘʥo ʜʚoʭʬaʢʪoʨʥʠʡ ʜʠcʧeʨciʡʥʠʡ. ɿʥaʯeʥʥʷ ʧʨʘʢʪʠʯʥoʛo 

ʧoʢaʟʥʠʢa ʢʨʠʪeʨiʶ ʌi ehʨa (ʜʣʷ ʛeʥoʪʠʧʫ ï 2,61; ʜʣʷ ʫʤoʚ ʨoʢʫ ï 1,43) 

ʧeʨeʚʠʱʫʚʘʣo ʟʥaʯeʥʷ ʪeoʨeʪʠʯʥoʛo (1,43 ʪa 3,07, ʚiʜʧoʚiʜʥo) (ʪaʙʣ. 3.11), oʪʞe 

ʤiʞ ʜocʣiʜʞʫʚaʥʠʤʠ ʬaʢʪoʨaʤʠ icʥʫʻ ʜocʪoʚiʨʥa ʚiʜʤiʥʥicʪʴ. ɿa ʜaʥʠʤʠ 

ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ, ʤoʞʥa ʟʨoʙʠʪʠ ʚʠcʥoʚoʢ, ʱo ʚʧʣʠʚ ʛeʥoʪʠʧʫ 

ʧeʨeʚʠʱʫʚaʚ ʚʧʣʠʚ ʫʤoʚ ʨoʢʫ (ʚiʜʧoʚiʜʥo ɖ
2
 = 52,8 % ʪʘ 6,8 %).  

ʊaʙʣʠʮʷ 3.11 

ʈeʟʫʣʴʪʘʪʠ ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ 

ʦʟʠʤʦʾ ʟa cʪiʡʢicʪʶ ʜo ʙʫʨoʾ iʨʞi (% ʫʨʘʞeʥʥʷ), 2009ï2011 ʨʨ. 

ʌʘʢʪoʨ SS df MS 

F 

ʧʨʘʢ- 

ʪʠʯʥe 

p 

F 

ʪeoʨe- 

ʪʠʯʥe 

ɖ
2
, % 

ɻeʥoʪʠʧ 4611,81 60 76,86 2,61 <0,0001 1,43 52,8 

ʈiʢ 598,04 2 299,02 10,16 0,0001 3,07 6,8 

ʇoʭʠʙʢa ʪa 

ʚʟa̒ ʤoʜi  ʾ
3531,81 120 29,43 

- 
40,4 

ɺc oɹʛo 8741,67 182 405,32 100,0 
 

ɼʣʷ ʚʠʟʥaʯeʥʥʷ ʭaʨaʢʪeʨʫ ʨoʟʧoʜiʣʫ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʟa cʪiʡʢicʪʶ ʜo 

ʙʫʨoʾ iʨʞi ʙʫʣo ʧʨoʚeʜeʥo ʜocʣiʜʞeʥʥʷ ʚiʜcoʪʢoʚoʾ ʪa ʢiʣʴʢicʥoʾ ʯacʪʢʠ 

ʛeʥoʪʠʧiʚ ʟa ʟʥaʯeʥʥʷʤ ʮʴoʛo ʧoʢaʟʥʠʢa (ʨʠc 3.5).  

ʍaʨaʢʪeʨ ʨoʟʧoʜiʣʫ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʟa cʪʫʧeʥeʤ ʫʨaʞeʥʥʷ ʙʫʨoʶ iʨʞeʁ  

ʚiʜʨiʟʥʷʚcʷ ʟʥaʯʥoʶ acʠʤeʪʨiʻʶ ʚ ʙiʢ iʤʫʥʥʠʭ ʟʨaʟʢiʚ (22 ʟʨaʟʢʠ (36,1 %) ʟi 

cʪʫʧeʥeʤ ʫʨaʞeʥʥʷ ʤeʥ eh 5 %, 27 ʟʨaʟʢiʚ (44,3 %) ï ʟ ʫʨaʞeʥicʪʶ 5 ï 10 %) ʎe 

ʧo c̫ʥʶʻʪʴcʷ ʪʠʤ, ʱo ʙiʣʴʰicʪʴ cʫʯacʥʠʭ coʨʪiʚ ʚiʜʨiʟʥʷʶʪʴcʷ cʪiʡʢicʪʶ ʜo ʮiʻʾ 

ʭʚoʨoʙʠ. ʅaʡʤeʥ ah ʯacʪʢa ʟʨaʟʢiʚ (1,6 %) ʧʨʠʧaʜaʣa ʥa coʨʪʠ ʟi cʪʫʧeʥeʤ 

ʫʨaʞeʥʥʷ ʙiʣʴeh 25 %.Oʪʞe, ʚiʜiʙʨaʥʠʡ ʢoʣeʢʮiʡʥʠʡ ʤʘʪeʨiʘʣ, oʙcʷʛoʤ 61 

coʨʪoʟʨʘʟoʢ, ʻ ʧeʨcʧeʢʪʠʚʥʠʤ ʧʨʠ ʚʢʣʶʯeʥʥi ʡoʛo ʚ cʭʨeɦ ʫʚaʥʥʷ ʜʣʷ 

oʪʨʠʤaʥʥʷ ʚʠcoʢoʩʪʽʡʢʠʭ ʜo ʙʫʨoʾ iʨʞi ʥaɦ aʜʢiʚ .  
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ʈʠcʫʥʦʢ 3.5 ʈoʟʧoʜiʣ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ ʟa 

cʪiʡʢicʪʶ ʜo ʙʫʨoʾ iʨʞi (% ʫʨaʞeʥʥʷ), 2009ï2011 ʨʨ. 

 

ɿa ʧoʢaʟʥʠʢoʤ cʪʫʧeʥʷ ʫʨaʞeʥocʪi ʙʫʨoʶ iʨʞeʁ  ʙʫʣo ʚʠʜiʣeʥo 21 

coʨʪoʟʨaʟoʢ (ʪaʙʣ. 3.12).  

ʂʨaɦ i ʟʨaʟʢʠ ʤʘʣʠ ʮeʡ ʧoʢʘʟʥʠʢ ʥʘ ʨiʚʥi 2 ï 5 %, ʧoʨiʚʥʷʥo ʟi cʪʘʥʜʘʨʪoʤ 

ï 5,7 % ʫʨaʞeʥocʪi; ʢoeʬiʮiʻʥʪ ʚaʨiʶʚʘʥʥʷ ʚ ceʨeʜʥʴoʤʫ cʢʣʘʚ 39,2 %. ɺʠcoʢʠʡ 

ʢoeʬiʮiʻʥʪ ʚaʨiʶʚʘʥʥʷ ʟa ʨoʢaʤʠ ʤaʚ ʧoʢaʟʥʠʢ ʫʨaʞeʥocʪi ʙʫʨoʶ iʨʞeʁ  i 

cʪaʥoʚʠʚ ʧo ʜocʣiʜʫ ʚ 2009 ʨoʮi ï V = 45,2 %; V = 27,1 % ï ʫ 2010 ʨoʮi ʪa V = 

45,2 % ï ʫ 2011 ʨoʮi. ɺʠʟʥaʯaʣʴʥʠʤ ʬaʢʪoʨoʤ ʫ ʚʠʙoʨi ʙaʪʴʢiʚcʴʢʠʭ ʧaʨ ʜʣʷ 

cʭʨeɦ ʫʚaʥʥʷ ʻ ʧoʻʜʥaʥʥʷ ʚ coʨʪoʚʠʭ ʟʨaʟʢiʚ iʤʫʥʥocʪi i ʚʠcoʢʠʭ ʧoʢaʟʥʠʢiʚ 

ʧʨoʜʫʢʪʠʚʥocʪi ʪa ʷʢocʪi. 

ʈiʚeʥʴ ʫʨoʞaʡʥocʪi ʜocʣiʜʞʫʚaʥʠʭ ʟʨaʟʢiʚ ʚaʨiʶʚaʚ ʫ ʤeʞaʭ ʚiʜ 298,7 ʛ/ʤ
2 

ʜo 462,7 ʛ/ʤ
2
. ɺʠcoʢi ʧoʢaʟʥʠʢ ʫʨoʞaʡʥocʪi ʪa ʜocʪoʚiʨʥʠʡ ʨiʚeʥ ɹʧʨʠʙaʚʢʠ ʜo 

cʪaʥʜaʨʪʫ ʚʠʷʚʠʣʠ ʟʨaʟʢʠ Marvin (ʚiʜʧoʚiʜʥo 441,7 ʛ/ʤ
2
 ʪʘ 29,4 ʛ/ʤ

2
), ɼeʤeʪʨʘ 

(440,7 ʛ/ʤ
2
 ʪʘ 28,4 ʛ/ʤ

2
), ʏʫʨaʾ ʚʥa (462,7 ʛ/ʤ

2
 ʪʘ 50,4 ʛ/ʤ

2
), Eʢcʧʨoʤʪ (437,0 ʛ/ʤ

2
 

ʪʘ 24,7 ʛ/ʤ
2
) ʧʨʠ ʟʥʘʯeʥʥi td= 17,2.  

22
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ʊaʙʣʠʮʷ 3.12 

ʍaʨaʢʪeʨʠcʪʠʢa ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰeʥʠʮi oʟʠʤoʾ ʟa cʪiʡʢicʪʶ ʜo 

ʙʫʨoʾ iʨʞi, ʚʨoʞaʡʥicʪʶ i ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa, 2009-2011 ʨʨ. 
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ʋʨaʞeʥʥʷ ʙʫʨoʶ iʨʞeʁ , % 
ʇoʢaʟʥʠʢʠ ʷʢocʪi 

ʟeʨʥa 

2009 2010 2011 ʭ Sʭ 
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 %
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ʤ
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ʇeʨʣʠʥa 

ʃicocʪeʧʫ, St 
412,3 - 6,0 6,0 5,2 5,7 0,26 10,5 25,9 52,1 

Oʢʪaʚa 298,7 -113,6 1,0 3,0 0,9 1,6 0,69 11,2 25,4 47,8 

ʇeʨecʠʧcʴʢa 379,9 -32,4 1,0 5,0 0,9 2,3 1,36 9,6 23,5 54,1 

ʊaʨa 395,5 -16,8 1,0 6,0 0,9 2,6 1,69 13,0 31,0 67,2 

Cʪoʣʠʯʥa 358,7 -53,6 3,0 3,0 2,6 2,9 0,13 9,4 24,9 50,7 

ʍeʨcoʥcʴʢa 86 425,0 12,7 2,0 5,0 1,7 2,9 1,05 11,0 26,2 66,9 

ɼoʙʨoʧoʣcɹʴʢa 346,1 -66,2 3,0 5,0 2,6 3,5 0,74 11,4 25,4 58,2 

Oʢʪʷʙʨʠʥa 400,4 -11,9 3,0 5,0 2,6 3,5 0,74 9,5 26,7 60,2 

ɼʨiaʜa 388,7 -23,6 3,0 6,0 2,6 3,9 1,07 10,5 26,4 53,0 

ʂʨoʰʢa 372,5 -39,8 3,0 6,0 2,6 3,9 1,07 11,2 27,6 50,8 

ʏʫʨaʾ ʚʥa 462,7 50,4 1,0 10,0 0,9 4,0 3,02 9,9 26,3 64,6 

ɻʣiʙoʚʯaʥʢa 428,0 15,7 4,0 5,0 3,5 4,2 0,45 12,0 26,4 52,4 

ʃaʨc 328,6 -83,7 4,0 5,0 3,5 4,2 0,45 10,2 20,5 26,5 

Marvin 441,7 29,4 4,0 5,0 3,5 4,2 0,45 11,7 26,1 54,1 

ʇoʣicʴʢa 90 403,7 -8,7 4,0 6,0 3,5 4,5 0,77 10,7 33,5 53,1 

Eʢcʧʨoʤʪ 437,0 24,7 6,0 3,0 5,2 4,7 0,90 10,0 25,9 58,9 

ʄʠʨʭaʜ 406,8 -5,5 5,0 5,0 4,4 4,8 0,22 9,6 27,3 72,4 

ɼʝʤʝʪʨʘ 440,7 28,4 5,0 5,0 4,4 4,8 0,22 9,8 26,1 54,0 

ɼaʨ ʃʫʛaʥʱʠʥʠ 389,4 -23,0 5,0 5,0 4,4 4,8 0,22 13,5 23,1 46,1 

Acʪeʪ 416,1 3,7 5,0 5,0 4,4 4,8 0,22 11,2 23,0 52,9 

ʍaʟaʨʢa 425,0 12,7 5,0 5,0 4,4 4,8 0,22 12,1 27,3 53,2 

TAST 404,0 -8,3 5,0 5,0 4,4 4,8 0,22 9,4 24,0 58,9 

ʭ  398,2 

- 

3,6 5,2 3,1 4,0   10,8 26,0 54,9 

ʄaʢc 462,7 6,0 10,0 5,2 5,7   13,5 33,5 72,4 

ʄiʥ 298,7 1,0 3,0 0,9 1,6   9,4 20,5 26,5 

R 164,0 5,0 7,0 4,4 4,1   4,1 12,9 45,9 

Sʭ 8,4 0,3 0,3 0,3 0,2   0,2 0,6 2,0 

V, % 9,9 45,2 27,1 45,2 39,2   10,8 10,2 16,7 

ů 39,36 1,62 1,40 1,41 1,00   1,16 2,64 9,17 

n 22 22 22 22 22   22 22 22 

td 17,2 0,7 0,6 0,6 0,4   0,5 1,2 4,0 
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ʅeʜocʪoʚiʨʥe ʟʥʘʯeʥʥʷ ʧʨʠʨocʪʫ ʜo cʪʘʥʜʘʨʪʫ ʚʠʷʚʠʣʠ coʨʪʠ ɻʣiʙoʚʯʘʥʢʘ, 

ʍeʨcoʥcʴʢʘ 86, ʍʘʟʘʨʢʘ ʡ ɸcʪeʪ. 

Ceʨeʜ ʧoʢaʟʥʠʢiʚ ʷʢocʪi ʟeʨʥa ʚʠcoʢʠʡ ʢoeʬiʮiʻʥʪ ʚaʨiʶʚʘʥʥʷ 

cʧocʪeʨiʛaʚcʷ ʫ ʧoʢaʟʥʠʢa ceʜʠʤeʥʪaʮiʾ V = 16,7 %. ɺʤicʪ ʧʨoʪeʾ ʥʫ ʚ ʟeʨʥi 

ʚaʨiʶʚaʚ ʥʘ ʨiʚʥi 9,4 ï 13,5%; ʢʣeʡʢoʚʠʥʘ ï 20,5 ï 33,5 %; ceʜʠʤeʥʪaʮi  ̫ï 26,5 ï 

72,4 ʤʣ. Iʟ ʟaʟʥaʯeʥʠʭ ʟʨaʟʢiʚ ʟa ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa, iʟ ʚʤicʪoʤ ʧʨoʪeʾ ʥʫ, 

ʢʣeʡʢoʚʠʥʠ, ʧoʢaʟʥʠʢoʤ ceʜʠʤeʥʪaʮiʾ ʚiʜʧoʚiʜʥo, ʥaʡʢʨaɦ e ʧʨoʷʚʠʣʠ ceʙe 

ʟʨaʟʢʠ ʊaʨa (13,0 %; 31,0 %; 67,2 ʤʣ) i ɼaʨ ʃʫʛaʥʱʠʥʠ (13,5 %; 23,1 %; 46,1 ʤʣ), 

ʪʨoʭʠ ʧocʪʫʧaʣʠcʷ ʾʤ coʨʪʠ ʍaʟaʨʢa (12,1 %; 27,3 %; 53,2 ʤʣ) ʪa ɻʣiʙoʚʯaʥʢa 

(12,0 %; 26,4 %; 52,4 ʤʣ). ɿʘ ʧoʢʘʟʥʠʢʘʤʠ ʷʢocʪi ʟeʨʥʘ (ʚiʜʧoʚiʜʥo ʚʤicʪ 

ʧʨoʪeʾ ʥʫ, ʢʣeʡʢoʚʠʥʠ, ceʜʠʤeʥʪʘʮiʷ) ʥʘʙʣʠʞʘʣʠcʷ ʜo cʪaʥʜaʨʪʫ ʇeʨʣʠʥʘ 

ʃicocʪeʧʫ (10,5 %; 25,9 %; 52,1 ʤʣ) ʟʨaʟʢʠ ɼoʙʨoʧoʣcɹʴʢa (11,4 %; 25,4 %; 58,2 

ʤʣ), Marvin (11,7 %; 26,1 %; 54,1 ʤʣ), Acʪeʪ (11,2 %; 23,0 %; 52,9 ʤʣ), ʂʨoʰʢa 

(11,2 %;27,6 %; 50,8 ʤʣ) ʧʨʠ ʟʥʘʯeʥʥi ʢʨʠʪeʨiʶ Cʪʴʶʜeʥʪʘ ʚiʜʧoʚiʜʥo 0,5; 1,2; 

4,0. ʇʨʠ ʮʴoʤʫ ʚci ʚʠeɦʟʘʟʥʘʯeʥi coʨʪʠ ʜocʪoʚiʨʥo ʧeʨeʚʠʱʫʚʘʣʠ cʪʘʥʜʘʨʪ ʟʘ 

ʚʤicʪoʤ ʧʨoʪeʾ ʥʫ. 

ɺ ʨeʟʫʣʴʪaʪi ʜocʣiʜʞeʥʴ ʙʫʣo ʚʠʜiʣeʥo ʟʨaʟʢʠ, ʱo ʧʨeʜcʪaʚʣʷʶʪʴ ʮiʥʥicʪʴ 

ʜʣʷ ʧoʜaʣʴohʛo ʚʠʢoʨʠcʪaʥʥʷ ʾʭ ʫ ceʣeʢʮiʡʥoʤʫ ʧʨoʮeci ʟa cʪiʡʢicʪʶ (ʚiʜcoʪoʢ 

ʫʨʘʞʝʥʥʷ 2ï4 %) ʧʨoʪʠ ʫʨaʞeʥʥʷ ʙʫʨoʶ iʨʞeʁ  ï Oʢʪaʚa, Cʪoʣʠʯʥa, ʍeʨcoʥcʴʢa 

86, ʊaʨa, Oʢʪʷʙʨʠʥa, ɼoʙʨoʧoʣcɹʴʢa. ɼocʪoʚiʨʥe ʧeʨeʚʠeɦʥʥʷ ʟa ʚʨoʞaʡʥicʪʶ 

ʚiʜʤiʯeʥo ʫ ʟʨaʟʢiʚ Marvin, ɼeʤeʪʨʘ, ʏʫʨaʾ ʚʥa, Eʢcʧʨoʤʪ, ceʨeʜʥiʡ cʪʫʧiʥ ɹ

ʫʨaʞeʥʥʷ ʙʫʨoʶ iʨʞeʁ  ʫ ʷʢʠʭ ʟa ʪʨʠ ʨoʢʠ cʢʣʘʚ 5 %. 

Ceʧʪoʨioʟ. ɼʣʷ ʚʠʟʥaʯeʥʥʷ cʪʫʧeʥʷ ʚʧʣʠʚʫ ʬʘʢʪoʨiʚ ʛeʥoʪʠʧʫ ʪa ʫʤoʚ 

ʨoʢʫ ʥa cʪiʡʢicʪʴ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʜo ʫʨaʞeʥʥʷ ceʧʪoʨioʟoʤ ʣʠcʪʢiʚ ʙʫʣo 

ʚʠʢoʨʠcʪʘʥo ʜʚoʭʬaʢʪoʨʥʠʡ ʜʠcʧeʨciʡʥʠʡ aʥaʣiʟ. ɿʥaʯeʥʥʷ ʧʨʘʢʪʠʯʥoʛo 

ʧoʢaʟʥʠʢa ʢʨʠʪeʨiʶ ʌi ehʨa (ʜʣʷ ʛeʥoʪʠʧʫ ï 4,13; ʜʣʷ ʫʤoʚ ʨoʢʫ ï 11,72) 

ʧeʨeʚʠʱʫʻ ʟʥaʯeʥʷ ʪeoʨeʪʠʯʥoʛo (1,43 ʪa 3,07 ʚiʜʧoʚiʜʥo) (ʪaʙʣ. 3.13), oʪʞe ʤiʞ 

ʜocʣiʜʞʫʚaʥʠʤʠ ʬaʢʪoʨaʤʠ icʥʫʻ ʜocʪoʚiʨʥa ʚiʜʤiʥʥicʪʴ. ɼocʣiʜʞeʥʥʷ ʟʨaʟʢiʚ 

ʟa cʪiʡʢicʪʶ ʜo ʫʨaʞeʥʥʷ ceʧʪoʨioʟoʤ ʚ ʫʤoʚaʭ 2009ï2011 ʨoʢiʚ ʚʠʨoʱʫʚaʥʥʷ 

ʜoʟʚoʣʠʣʠ ʚcʪʘʥoʚʠʪʠ cʫʪʪʻʚʠʡ ʚʧʣʠʚ ʷʢ ʛeʥoʪʠʧʫ (ɖ
2
 = 63,4 %), i ʥeʟʥʘʯʥʠʡ 



 83 

ʚʧʣʠʚ ʫʤoʚ ciʣcɹʴʢoʛocʧoʜʘʨcʴʢoʛo ʨoʢʫ (ɖ
2
 = 6,0 %). 

ʋ ʨeʟʫʣʴʪaʪi ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ ʤoʞeʤo ʟʨoʙʠʪʠ ʚʠcʥoʚoʢ, ʱo ʫ 

ʚaʨiʶʚaʥʥi ʧoʢaʟʥʠʢa cʪiʡʢocʪi ʜo ceʧʪoʨioʟʫ ʚʧʣʠʚ ʛeʥoʪʠʧʫ i ʨoʢʫ ʙʫʚ ʚʠcoʢo 

ʜocʪoʚiʨʥʠʤ (ʨ < 0,0001), oʜʥʘʢ, ʟʘ ʚʢʣʘʜoʤ ʬʘʢʪoʨiʚ ʛeʥoʪʠʧʫ ʪʘ ʫʤoʚ ʨoʢʫ ʚ 

cʫʤʘʨʥʠʡ ceʨeʜʥiʡ ʢʚʘʜʨʘʪ, ʟʘ ʯʘcʪʢoʶ cʫʤʘʨʥoʛo ceʨeʜʥʴoʛo ʢʚʘʜʨʘʪʫ ʜo 

ʟʘʛʘʣʴʥoʛo, ʚʧʣʠʚ ʫʤoʚ ʨoʢʫ ʙʫʚ ʤʘʢcʠʤʘʣʴʥʠʤ (MS = 187,76; ʧʨoʪʠ 66,23 ʟʘ 

ʚʢʣʘʜoʤ ʬʘʢʪoʨʘ ʛeʥoʪʠʧʫ). ɿʘ ʚʢʣʘʜoʤ ʜocʣiʜʞʫʚʘʥʠʭ ʬʘʢʪoʨiʚ ʚ ʟʘʛʘʣʴʥʫ 

cʫʤʫ ʢʚʘʜʨʘʪiʚ, ʚʧʣʠʚ ʬʘʢʪoʨʘ ʛeʥoʪʠʧʫ ʟʥaʯʥo ʧeʨeʚʠʱʫʚaʚ ʚʧʣʠʚ ʫʤoʚ ʨoʢʫ 

(SS = 375,51). ʎe ʜa̒  ʤoʞʣʠʚicʪʴ cʪʚeʨʜʞʫʚaʪʠ, ʱo ʬoʨʤʫʚaʥʥʷ ʨeʟʠcʪeʥʪʥocʪi 

ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʜo ceʧʪoʨioʟʫ ʧeʨeʙʫʚa̒  ʧiʜ ʤaʡʞe oʜʥaʢoʚoʶ ʟaʣeʞʥicʪʶ 

ʷʢ ʚiʜ ʧoʛoʜʥʠʭ ʫʤoʚ, ʪaʢ i ʚiʜ ʛeʥoʪʠʧʫ. 

ʊaʙʣʠʮʷ 3.13 

ʈeʟʫʣʴʪʘʪʠ ʜʠcʧeʨciʡʥoʛo aʥaʣiʟʫ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ 

ʦʟʠʤʦʾ ʟa cʪiʡʢicʪʶ ʜo ceʧʪoʨioʟʫ ʣʠcʪ ̫(% ʫʨʘʞeʥʥʷ), 2009ï2011 ʨʨ. 

ɼʞʝʨʝʣʦ 

ʚʘʨʽʶʚʘʥʥʷ 
SS df MS 

F 

ʧʨʘʢ- 

ʪʠʯʥe 

p 

F 

ʪeoʨe- 

ʪʠʯʥe 

ɖ
2
, % 

ɻeʥoʪʠʧ 3973,96 60 66,23 4,13 <0,0001 1,43 63,4 

ʈiʢ 375,51 2 187,76 11,72 <0,0001 3,07 6,0 

ʇoʭʠʙʢa ʪa 

ʚʟaʻʤoʜiʾ 
1922,64 120 16,02 

- 
30,7 

ɺc oɹʛo 6272,11 182 270,01 100,0 
 

ɼʣʷ ʚʠʟʥaʯeʥʥʷ ʭaʨaʢʪeʨʫ ʨoʟʧoʜiʣʫ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʟa ʫʨaʞeʥicʪʶ 

ceʧʪoʨioʟoʤ ʙʫʣo ʜocʣiʜʞeʥo ʾʭ ʚiʜcoʪʢoʚe cʧiʚʚiʜʥo ehʥʥʷ ʟa cʪʫʧeʥeʤ ʧʨoʷʚʫ 

ʮoɹʛo ʧoʢaʟʥʠʢa (ʨʠc. 3.6).  

ʍaʨaʢʪeʨ ʨoʟʧoʜiʣʫ ʢoʣeʢʮiʡʥʠʭ coʨʪiʚ ʟa ʫʨaʞʫʚaʥicʪʶ ceʧʪoʨioʟoʤ 

ʣʠcʪʢiʚ ʻ acʠʤeʪʨʠʯʥʠʤ ʫ ʙiʢ ʟʨaʟʢiʚ iʟ ʧoʤiʨʥoʶ ʪa ʥʠʟʴʢoʶ cʪiʡʢicʪʶ ʜo ʮiʻʾ 

ʭʚoʨoʙʠ, ocʢiʣʴʢʠ cʪiʡʢʠʭ ʜo ceʧʪoʨioʟʫ coʨʪiʚ ʫ cʚiʪoʚoʤʫ ʚʠʨoʙʥʠʮʪʚi 

ʥaʣiʯʫʻʪʴcʷ ʜʫʞe ʤaʣo.ʅaʡʙiʣʴah ʯacʪʢa ʟʨaʟʢiʚ 33,3 % (20 coʨʪiʚ) ʪa 31,7 % 

(19 coʨʪiʚ) ʧʨʠʧaʜa̒  ʥa ʧoʤiʨʥocʪiʡʢi (cʪʫʧiʥʴ ʫʨaʞeʥʥʷ ʚiʜʧoʚiʜʥo 10 ï 15 % 

ʪa 15 ï 20 %). ɺc oɹʛo oʜʠʥ  ʟʨaʟoʢ ʚʠʷʚʠʚ cʪʫʧiʥʴ ʫʨaʞeʥʥʷ ʧoʥʘʜ 25 %. Oʪʞe, 

ʙiʣʴhicʪʴ ʚiʜiʙʨaʥʠʭ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʻ ʧoʤiʨʥocʪiʡʢʠʤʠ ʜo ceʧʪoʨioʟʫ ʣʠcʪʢiʚ.
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ʈʠcʫʥʦʢ 3.6. ʈoʟʧoʜiʣ ʟʨaʟʢiʚ ʢoʣeʢʮiʾ ʟa cʪiʡʢicʪʶ ʜo ceʧʪoʨioʟʫ ʣʠcʪʢʽʚ (%  

ʫʨaʞeʥʥʷ), 2009ï2011 ʨʨ. 

 

ɺ ʨeʟʫʣʴʪaʪi ʧʨoʚeʜeʥʥʷ aʥaʣiʟʫ ʫʨaʞeʥocʪi ʨocʣʠʥ ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ 

ʧ ehʥʠʮi oʟʠʤoʾ ceʧʪoʨioʟoʤ ʣʠcʪʢiʚ, ʚcʪʘʥoʚʣeʥo ʪʨʠ coʨʪoʟʨaʟʢʠ, ʷʢi icʪoʪʥo 

ʧeʨeʚʠʱʫʚaʣʠ cʪaʥʜaʨʪ ʟa ʮʠʤ ʧoʢaʟʥʠʢoʤ (ʪaʙʣ. 3.14). Iʟ ʥʠʭ ʜʚa ʟʨaʟʢʠ ï

ɼeʤeʪʨʘ ʪa Eʢcʧʨoʤʪ ï ʧoʢaʟaʣʠ ʜocʪoʚiʨʥo ʚʠʱʠʡ ʨiʚeʥʴ ʫʨoʞaʡʥocʪi 

(ʚiʜʧoʚiʜʥo 440,7 (ʧʨʠʨicʪ 28,4 ʛ/ʤ
2
) ʪa 437,0 ʛ/ʤ

2
 (ʧʨʠʨicʪ 24,7 ʛ/ʤ

2
), cʪaʥʜaʨʪ 

ʇeʨʣʠʥa ʃicocʪeʧʫ ï 412,3 ʛ/ʤ
2
) ʧʨʠ ʟʥʘʯeʥʥi td = 24,5. ʇʨoʪe ʟʨaʟoʢ ʂʨoʰʢa 

ʜocʪoʚiʨʥo ʧocʪʫʧaʚcʷ cʪaʥʜaʨʪʫ ʟa ʚʨoʞaʡʥicʪʶ (ʥa 39,8 ʛ/ʤ
2
). ɺʠʷʚʣeʥo ʰicʪʴ 

ʟʨaʟʢiʚ, ʧoʤiʨʥocʪiʡʢʠʭ ʜo ceʧʪoʨioʟʫ ʣʠcʪʢiʚ (ʟ ʫʨaʞeʥicʪʶ 5 ï 10 %). Iʟ ʥʠʭ, ʟa 

ʨeʟʫʣʴʪaʪaʤʠ ʪʨʴoʭʨiʯʥʠʭ ʜocʣiʜʞeʥʴ, ʣʠʰe coʨʪ ʄʠʨʷʥʢa (ʫʨoʞaʡʥicʪʴ ï 

430,4 ʛ/ʤ
2
) ʥa 18,1 ʛ/ʤ

2 
ʥeʜocʪoʚiʨʥo ʧeʨeʚʠʱʫʚaʚ cʪaʥʜaʨʪ ʇeʨʣʠʥa ʃicocʪeʧʫ, 

ʷʢ ʟa ʚʨoʞaʡʥicʪʶ, ʪaʢ i ʟa ʚʤicʪoʤ ʧʨoʪeʾʥʫ. ʇʨoʪe ʟʘ ʚʤicʪoʤ ʢʣeʡʢoʚʠʥʠ ʪʘ 

ʧoʢʘʟʥʠʢoʤ ceʜʠʤeʥʪʘʮiʾ ʮeʡ coʨʪ ʜocʪoʚiʨʥo (td = 2,6 ʪʘ 7,6 ʚiʜʧoʚiʜʥo) 

ʧeʨeʚʠʱʫʚʘʚ cʪʘʥʜʘʨʪ. Iʥʰi ʧô̫ ʪʴ ʧoʤiʨʥocʪiʡʢʠʭ ʜo ceʧʪoʨioʟʫ ʣʠcʪʢiʚ ʟʨaʟʢiʚ 
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ʧocʪʫʧaʣʠcʷ cʪaʥʜaʨʪʫ ʟa ʷʢicʪʶ ʪa ʧʨoʜʫʢʪʠʚʥicʪʶ. 

ʊaʙʣʠʮʷ 3.14  

ʍaʨaʢʪeʨʠcʪʠʢa ʢoʣeʢʮiʡʥʠʭ ʟʨaʟʢiʚ ʧʰeʥʠʮi oʟʠʤoʾ ʟa cʪiʡʢicʪʶ ʜo 

ceʧʪoʨioʟʫ ʣʠcʪʢiʚ, ʚʨoʞaʡʥicʪʶ i ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa, 2009ï2011 ʨʨ. 

ɿʨaʟoʢ 
ʋ
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2
 ʋʨaʞeʥʥʷ ceʧʪoʨioʟoʤ  

ʣʠcʪʢiʚ, % 

ʇoʢaʟʥʠʢʠ ʷʢocʪi 

ʟeʨʥa 

2009 2010 2011 ʭ Sʭ 

ʧ
ʨ
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ʪeʾ
ʥ
,
 
%

 

ʢ
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ʚ
ʠ
ʥ

a,
 %

 

ce
ʜ
ʠ
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ʪaʮ

iʷ
,
 

ʤ
ʣ 

ʇeʨʣʠʥa 

ʃicocʪeʧʫ, St 412,3  15,0 10,0 12,5 12,5 1,44 10,5 25,9 52,1 

ʏʘʩʪʢʘ ʫʨaʞeʥʥʷ 0-5% 

Eʢcʧʨoʤʪ 437,0 24,7 5,0 5,0 4,2 4,7 0,28 10,0 25,9 58,9 

ɼʝʤʝʪʨʘ 440,7 28,4 5,0 5,0 4,2 4,7 0,28 9,8 26,1 54,0 

ʂʨoʰʢa 372,5 -39,8 5,0 6,0 4,2 5,1 0,53 11,2 27,6 50,8 

ʭ 416,7 

- 

5,0 5,3 4,2 4,8 

- 

10,3 26,6 54,6 

Sʭ 22,1 0,0 0,3 0,0 0,1 0,4 0,5 2,3 

V, % 9,2 0,0 10,8 0,0 4,0 7,2 3,6 7,4 

s 38,3 0,0 0,6 0,0 0,2 0,7 0,9 4,1 

n 3 3 3 3 3 3 3 3 

td 45,2 0,0 0,7 0,0 0,2 0,9 1,1 4,8 

ʏʘʩʪʢʘ ʫʨaʞeʥʥʷ 5-10%  

Cʪoʣʠʯʥa 358,7 -53,6 10,0 10,0 8,3 9,4 0,57 9,4 24,9 50,7 

ʄʠʨoʥiʚcʴʢa 29 376,1 -36,2 10,0 10,0 8,3 9,4 0,57 11,7 27,7 52,2 

ʄʠʨoʥiʚcʴʢa 65 343,8 -68,5 10,0 10,0 8,3 9,4 0,57 12,0 25,5 51,5 

ʂʨʠʞʠʥʢa 357,7 -54,6 10,0 10,0 8,3 9,4 0,57 8,1 23,8 46,7 

ʄʠʨʭaʜ 406,8 -5,5 10,0 10,0 8,3 9,4 0,57 9,6 27,3 72,4 

ʄʠʨʷʥʢa 430,4 18,1 10,0 10,0 8,3 9,4 0,57 12,2 30,4 69,0 

ʇoʣicʴʢa 90 403,7 -8,6 8,0 18,0 6,6 10,9 3,58 10,7 33,5 53,1 

ʭ  382,4 

- 

9,7 11,1 8,1 9,6 

- 

10,5 27,6 56,5 

Sʭ 12,0 0,3 1,1 0,2 0,2 0,6 1,3 3,7 

V, % 8,3 7,8 27,1 7,8 5,7 14,8 12,2 17,6 

s 31,8 0,8 3,0 0,6 0,5 1,6 3,4 9,9 

n 7 7 7 7 7 7 7 7 

td 24,5 0,6 2,3 0,5 0,4 1,2 2,6 7,6 
 

ʋ ʢʨaɦ ʠʭ coʨʪiʚ ʚʘʨiʶʚaʥʥʷ ʚʤicʪʫ ʧʨoʪeʾ ʥʫ (ʪaʙʣ. 3.14, ʜoʜ. ɺ.1, ɺ.2, 
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ɺ.3, ɺ.4) ʚiʜʙʫʚaʣoc̫  ʚ ʤeʞaʭ 9,8 ï 11,2 % ʟ ceʨeʜʥiʤ ʟʥaʯeʥʥʷʤ 10,3 %, ʚʤicʪʫ 

ʢʣeʡʢoʚʠʥʠ ï ʚiʜ 25,9 ʜo 27,6 %, ʧoʢaʟʥʠʢa ceʜʠʤeʥʪaʮiʾ ï ʚiʜ 50,8 ʜo 58,90 ʤʣ. 

ʋ ʜocʣiʜʞʫʚaʥʠʭ ʟʨaʟʢiʚ ʟʥʘʯʥoʾ ʨiʟʥʠʮi ʟa ʪeʭʥoʣoʛiʯʥʠʤʠ ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi 

ʟeʨʥa iʟ cʪaʥʜaʨʪoʤ ʥe cʧocʪeʨiʛaʣoc̫ . ʈiʚeʥʴ ʚaʨiʶʚaʥʥʷ ʧoʢaʟʥʠʢa ʚʨaʞeʥocʪi 

ceʧʪoʨioʟoʤ ʣʠcʪʢiʚ ʥaʡiʤʫʥʥiʰʠʭ ʟʨaʟʢiʚ ʙʫʚ ʥeʟʥaʯʥʠʡ, ʟa ʚʠʥʷʪʢoʤ ʟʥaʯeʥʥʷ 

ʮoɹʛo ʧoʢaʟʥʠʢa ʫ 2010 ʨoʮi (V = 27,1 %) ʫ ʧoʤiʨʥocʪiʡʢʠʭ coʨʪoʟʨaʟʢiʚ. 

ɿaʛaʣoʤ, ʚʠʱeʥaʟʚaʥi coʨʪʠ ʤoʞʥa ʨeʢoʤeʥʜʫʚaʪʠ ʜʣʷ ʚʠʢoʨʠcʪaʥʥʷ ʚ 

ʷʢocʪi ʚʠʭiʜʥoʛo ʤaʪeʨiaʣʫ ʜʣʷ cʭʨeɦ ʫʚaʥ ɹʧʨʠ ʚʠʚeʜeʥʥi coʨʪiʚ i ʛiʙʨʠʜiʚ ʟ 

ʧiʜʚʠʱeʥoʶ cʪiʡʢicʪʶ ʜo ceʧʪoʨioʟʫ ʣʠcʪʢʽʚ, a ʩʦʨʪʦʟʨaʟʢʠ ɼʝʤʝʪʨʘ ʪa 

Eʢcʧʨoʤʪ ï ʪaʢoʞ i ʜʣʷ ʧiʜʚʠʱeʥʥʷ ʨiʚʥʷ ʚʨoʞaʡʥocʪi ʧʨʠ cʪʚoʨeʥʥi ʥoʚoʛo 

ceʣeʢʮiʡʥoʛo ʤaʪeʨiaʣʫ. 

ʂoʤʧʣeʢcʥa cʪiʡʢicʪʴ ʜo ʭʚoʨoʙ. ɿʥʘʯʥʠʤ ʜoc̫ ʛʥeʥʥʷʤ ʫ ceʣeʢʮiʾ ʻ 

cʪʚoʨeʥʥʷ ʛeʥoʪʠʧiʚ, cʪiʡʢʠʭ ʜo ʫʨaʞeʥʥʷ ʭʚoʨoʙaʤʠ ʪa ʰʢiʜʥʠʢaʤʠ, ʚʪʨaʪʠ 

ʚʨoʞaʁ  ʚiʜ ʷʢʠʭ, ʫ ʨoʢʠ eʧiʬiʪoʪiʡ, cʷʛaʁ ʪʴ 50 % i ʙiʣʴeh. ɿ ʤeʪoʶ ʟʤeʥ ehʥʥʷ 

ʚʪʨaʪ ʫʨoʞaʡʥocʪi ʪa ʷʢocʪi ʟeʨʥa ʚiʜ ʭʚoʨoʙ i ʰʢiʜʥʠʢiʚ, ʥaʡʙiʣʴʰ eʬeʢʪʠʚʥʠʤ 

ʪa ʜoʮiʣʴʥʠʤ, ʟ ʪoʯʢʠ ʟoʨʫ eʢoʣoʛiʾ ʪa eʢoʥoʤiʢʠ, ʻ ʚʧʨoʚaʜʞeʥʥʷ ʫ 

ʚʠʨoʙʥʠʮʪʚo coʨʪiʚ ʟ ʢoʤʧʣeʢcʥoʶ cʪiʡʢicʪʶ ʜo ʙioʪʠʯʥʠʭ ʯʠʥʥʠʢiʚ. 

ʇoʻʜʥaʥʥʷ ʚ oʜʥoʤʫ ʛeʥoʪʠʧi cʪiʡʢocʪi ʜo ocʥoʚʥʠʭ ʬiʪoʭʚoʨoʙ, ʚʠcoʢoʾ 

ʧʨoʜʫʢʪʠʚʥocʪi ʪa ʷʢocʪi, ʻ oʜʥʠʤ iʟ ocʥoʚʥʠʭ ʟaʚʜaʥʴ ceʣeʢʮioʥeʨa. ɿa 

ʨeʟʫʣʴʪaʪaʤʠ aʥaʣiʟʫ ʢoʣeʢʮiʾ ʧʰeʥʠʮi oʟʠʤoʾ ʟa ʢoʤʧʣeʢcʥoʶ cʪiʡʢicʪʶ ʜo 

ʪʨʴoʭ ocʥoʚʥʠʭ ʬiʪoʭʚoʨoʙ (ʙoʨoʰʥʠcʪa ʨoca, ʙʫʨa iʨʞa, ceʧʪoʨioʟ ʣʠcʪʷ) 

ʚʠʜiʣeʥo ʪʨʠ ʟʨaʟʢʠ ï ɼʝʤʝʪʨʘ, ʂʨoʰʢa, Eʢcʧʨoʤʪ, ʪa ʜo ʜʚoʭ ʭʚoʨoʙ 

(ʙoʨoʰʥʠcʪa ʨoca, ʙʫʨa iʨʞa) eɦ ʧô̫ ʪʴ ï ʃaʨc, ʊaʨa, Cʪoʣʠʯʥa ʃeʚaʜa, ɼʨiaʜa 

(ʪaʙʣ. 3.15).  

ʅeicʪoʪʥʠʡ ʧʨʠʨicʪ ʫʨoʞaʡʥocʪi ʜo cʪaʥʜaʨʪʫ ʚiʜʤiʯeʥo ʚ ʢoʣeʢʮiʡʥʠʭ 

ʟʨaʟʢiʚ iʟ ʢoʤʧʣeʢcʥoʶ cʪiʡʢicʪʶ ʜo ʪʨʴoʭ ʭʚoʨoʙ ïɼʝʤʝʪʨʘ (28,3 ʛ/ʤ
2
) i 

Eʢcʧʨoʤʪ (24,7 ʛ/ʤ
2
) ʧʨʠ ʟʥʘʯeʥʥi td = 32,1. ɿa cʪiʡʢicʪʶ ʜo ʭʚoʨoʙ i 

ʧoʢaʟʥʠʢaʤʠ ʷʢocʪi ʟeʨʥa ʫʧʨoʜoʚʞ ʪʨʴoʭ ʨoʢiʚ ʜoʙʨe ʟaʨeʢoʤeʥʜʫʚaʚ ceʙe 

coʨʪ ʧ ehʥʠʮi oʟʠʤoʾ ʊaʨa, ʚiʜʧoʚiʜʥo ʚʤicʪ ʧʨoʪeʾ ʥʫ ï 13,0 %, ʢʣeʡʢoʚʠʥʠ ï 

31 %, ʧoʢaʟʥʠʢ ceʜʠʤeʥʪaʮiʾ ï 67,2 ʤʣ. 




