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ɸʅʆʊɸʎɯʗ 

 

ʇʦʣʽʱʫʢ ʊ. ʇ. ʉʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʫ ʎʝʥʪʨʘʣʴʥʦʤʫ ʃʽʩʦʩʪʝʧʫ 

ʋʢʨʘʾʥʠ. ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 201 ï ɸʛʨʦʥʦʤʽʷ, ʛʘʣʫʟʴ ʟʥʘʥʴ ï 20 (ɸʛʨʘʨʥʽ ʥʘʫʢʠ ʪʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʦ). ï ʄʠʨʦʥʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ, 

ʩ. ʎʝʥʪʨʘʣʴʥʝ, ʆʙʫʭʽʚʩʴʢʠʡ ʨʘʡʦʥ, ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ. 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʜʦʩʷʛʥʝʥʥʷ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʟ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʷʯʤʝʥʶ ʷʨʦʛʦ. ɺʠʩʚʽʪʣʝʥʦ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʦʛʣʠʙʣʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʟʘʣʫʯʝʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʩʚʽʪʦʚʦʛʦ ʛʝʥʦʬʦʥʜʫ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʨʦʞʘʡʥʦʩʪʽ 

ʫ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧʫ ʽ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ  ʧʦʣʷʛʘʻ ʫ 

ʪʝʦʨʝʪʠʯʥʦʤʫ ʫʟʘʛʘʣʴʥʝʥʥʽ ʪʘ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʨʽʰʝʥʥʽ ʚʘʞʣʠʚʦʾ ʥʘʫʢʦʚʦʾ 

ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʫ ʎʝʥʪʨʘʣʴʥʦʤʫ ʃʽʩʦʩʪʝʧʫ 

ʋʢʨʘʾʥʠ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʜʞʝʨʝʣ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ, ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ, ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʩʪʫʧʝʥʷ ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʥʠʭ ʩʭʨʝʱʫʚʘʥʥʷʭ ʨʽʟʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ, ʥʘʧʨʷʤʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʽʟʥʦʚʠʜʥʦʩʪʷʤʠ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʠʚʝʜʝʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʠʭ ʩʦʨʪʽʚ 

ʷʯʤʝʥʶ ʷʨʦʛʦ. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʜʦʙʦʨʫ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʽ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ 

ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʨʽʟʥʠʭ ʣʘʥʢʘʭ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʷʯʤʝʥʶ, ʦʮʽʥʶʚʘʥʥʷ 

ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ. 
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ɺʠʟʥʘʯʝʥʦ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʩʚʽʪʦʚʦʛʦ ʛʝʥʦʬʦʥʜʫ 

ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ  ̔ ʩʪʘʙʽʣʴʥʽʩʪʶ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ, 

ʚʽʜʥʦʩʥʦʶ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʧʨʦʪʠ ʚʠʣʷʛʘʥʥʷ ʪʘ ʜʦ ʦʩʥʦʚʥʠʭ ʭʚʦʨʦʙ 

ʷʯʤʝʥʶ ʷʨʦʛʦ. ɿʦʢʨʝʤʘ, ʚʠʦʢʨʝʤʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʛʨʘʬʽʯʥʠʭ (GGE biplot) ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʠʭ (Homi, Sci) ʤʦʜʝʣʝʡ ʦʮʥ̔ʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ çʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝè 

ʥʦʚʽ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʧʽʜʚʠʱʝʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʽ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ: 

ʉʤʘʨʘʛʜ, ʂʨʦʢ, ɸʚʝʨʩ (UKR); Almonte (CAN), Vienna (AUT). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʠʰʝ ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ï ʟʨʘʟʢʠ Skald, Kormoran ʽ Suveren (POL), 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ï ɼʘʨ ʅʦʩʽʚʱʠʥʠ (UKR). ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʦʣʦʟʝʨʥʠʭ ʽ 

ʰʝʩʪʠʨʷʜʥʠʭ ʩʦʨʪʽʚ ʚʽʜʥʦʩʥʦ ʢʨʘʱʠʤʠ (ʫ ʤʝʞʘʭ ʛʨʫʧ) ʻ ʛʦʣʦʟʝʨʥʠʡ ʟʨʘʟʦʢ 

NSGJ-1 (SRB), ʰʝʩʪʠʨʷʜʥʽ ï Glacier AL. 38 (GBR) ʽ AC Alma (CAN). ɿʘʟʥʘʯʝʥʦ, 

ʱʦ ʥʘʚʽʪʴ ʚʠʜʽʣʝʥʽ ʢʨʘʱʽ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʛʝʥʦʪʠʧʠ, 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʘʢʮʽʾ ʥʘ ʫʤʦʚʠ ʨʽʟʥʠʭ ʟʘ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ 

ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʟʘʣʫʯʝʥʥʽ ʾʭ ʜʦ ʩʭʨʝʱʫʚʘʥʴ ʟ ʤʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʧʽʜʙʦʨʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʷʢ ʟʘ ʨʽʟʥʠʤ ʧʦʭʦʜʞʝʥʥʷʤ 

(ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʨʠʥʮʠʧ), ʪʘʢ ʽ ʟʘ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʦʶ ʨʝʘʢʮʽʻʶ ʥʘ 

ʨʽʟʥʽ ʫʤʦʚʠ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ.  

ʋʩʪʘʥʦʚʣʝʥʦ ʨʽʟʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘ ʯʘʩʪʢʦʶ ʚʥʝʩʢʫ ʫ ʚʘʨʽʘʮʽʶ ʨʽʟʥʠʭ 

ʬʘʢʪʦʨʽʚ (ʛʝʥʦʪʠʧʫ, ʩʝʨʝʜʦʚʠʱʘ, ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ) ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ 

ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʷʢ ʥʦʚʽ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ ʪʘ ʚʽʜʥʦʩʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʟʨʘʟʢʠ: ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ï ʊʽʚʝʨ (UKR), 

Suveren (POL), Strier (POL), Jermina (GBR), ʀʣʝʢ 16 (KAZ) (ʜʚʦʨʷʜʥʽ ʧʣʽʚʯʘʩʪʽ); 

NSGJ-1 (SRB) (ʛʦʣʦʟʝʨʥʠʡ), Glacier AL.38, AC Maple (CAN) (ʰʝʩʪʠʨʷʜʥʽ); ʤʘʩʠ 

1000 ʟʝʨʝʥ ï ɼʘʨ ʅʦʩʽʚʱʠʥʠ (UKR), ʉʚʷʪʦʚʽʪ (UKR), ʉʤʘʨʘʛʜ (UKR), 

Victorianna (DEU), NSGJ-1 (SRB); ʦʟʝʨʥʝʥʦʩʪʽ ʢʦʣʦʩʘ ʪʘ ʾʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ï 

ʜʚʦʨʷʜʥʽ ʧʣʽʚʯʘʩʪʽ ʟʨʘʟʢʠ Concerto (GBR), Almonte (CAN), Despina (DEU), 

Vienna (AUT), ʉʳʤʙʘʪ (KAZ), ʂɸɿʉʋʌʌʃɽ 1 (KAZ), ʜʚʦʨʷʜʥʽ ʛʦʣʦʟʝʨʥʽ 

ʟʨʘʟʢʠ CDC Candle (CAN) ʪʘ Millhouse (CAN); ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥʠ ï 
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ʜʚʦʨʷʜʥʽ ʧʣʽʚʯʘʩʪʽ ʟʨʘʟʢʠ ʊʽʚʝʨ (UKR), ɼʘʨ ʅʦʩʽʚʱʠʥʠ (UKR), ʉʤʘʨʘʛʜ (UKR), 

Almonte (CAN), Skald (POL), Despina (DEU), ʛʦʣʦʟʝʨʥʽ ʟʨʘʟʢʠ Millhouse (CAN) ʽ 

Phoenix (CAN).  

ɺʠʷʚʣʝʥʦ ʩʠʣʴʥʫ ʥʝʣʽʥʽʡʥʽʩʪʴ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʡʥʦʩʪʽ ʫ ʤʝʞʘʭ ʨʽʟʥʠʭ ʛʨʫʧ ʟʨʘʟʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʦ ʧʦʚôʷʟʘʥʝ ʟ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʤʠ ʚʥʝʩʢʘʤʠ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʛʝʥʝʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʝʬʝʢʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʽʚ  ̔ʜʽʾ ʪʠʭ ʯʠ ʽʥʰʠʭ ʟʦʚʥʽʰʥʽʭ 

ʯʠʥʥʠʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʛʦʣʦʟʝʨʥʽ ʛʝʥʦʪʠʧʠ  

ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʰʝʩʪʠʨʷʜʥʽ 

ï ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ.  

ɺʠʜʽʣʝʥʦ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʪʘ ʙʽʦʪʠʯʥʠʭ 

ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ: ʚʠʣʷʛʘʥʥʷ ï Concerto, Biatlon (GBR), Strief (DEU), Skarb 

(POL), ʉʳʨ-ʘʨʫʳ (KAZ); ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ï Antigone, Concerto, Biatlon (GBR); 

Strief, Mastvinster, Despina (DEU); ɸʨʽʩʪʝʡ (UKR); ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ï 

CDC Cartel, AC Alma, AC Maple (CAN); ʪʝʤʥʦ-ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ï AC Alma, 

AC Westech, AC Vision (CAN); ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ ï Suveren (POL), Diplom (DEU), 

Concerto (GBR); Phoenix (CAN); ɼʘʨ ʅʦʩʽʚʱʠʥʠ (UKR). ʅʦʩʽʷʤʠ ʧʽʜʚʠʱʝʥʦʾ 

ʚʽʜʥʦʩʥʦʾ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʫ ʶʚʝʥʽʣʴʥʠʡ ʧʝʨʽʦʜ ʻ ʛʦʣʦʟʝʨʥʽ ʟʨʘʟʢʠ CDC Cartel, 

AC Alberte, CDC Candle, Phoenix (CAN) ʽ 4-15 (UKR). 

ɺʠʷʚʣʝʥʽ ʚ ʜʽʘʣʝʣʴʥʠʭ ʩʭʨʝʱʫʚʘʥʥʷʭ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʛʝʥʦʪʠʧʽʚ ʷʯʤʝʥʶ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʧʣʽʚʯʘʩʪʠʭ ʽ ʛʦʣʦʟʝʨʥʠʭ, ʦʩʪʠʩʪʠʭ ʽ ʙʝʟʦʩʪʠʭ 

ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ, ʧʠʚʦʚʘʨʥʦʛʦ, ʟʝʨʥʦʬʫʨʘʞʥʦʛʦ ʪʘ ʭʘʨʯʦʚʦʛʦ ʥʘʧʨʷʤʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʦʧʪʠʤʘʣʴʥʦ ʢʦʤʙʽʥʫʚʘʪʠ ʙʘʪʴʢʽʚʩʴʢʽ ʢʦʤʧʦʥʝʥʪʠ 

ʩʭʨʝʱʫʚʘʥʴ ʪʘ ʧʣʘʥʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʥʘ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʫ ʩʪʚʦʨʝʥʠʭ ʛʽʙʨʠʜʥʠʭ 

ʧʦʧʫʣʷʮʽʷʭ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʪʫʧʝʥʷ ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʩʣʽʜʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ, ʫʤʦʚ 

ʨʦʢʫ ʪʘ ʩʭʝʤ ʩʭʨʝʱʫʚʘʥʴ. ɺʠʜʽʣʝʥʦ ʛʽʙʨʠʜʥʽ ʢʦʤʙʽʥʘʮʽʾ, ʷʢʽ ʫ ʢʦʥʪʨʘʩʪʥʽ ʟʘ 
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ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʢʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʧʦʟʠʪʠʚʥʠʤ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ 

(hp > 1) ʷʢ ʟʘ ʦʢʨʝʤʠʤʠ, ʪʘʢ ʽ ʥʠʟʢʦʶ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ. ɿʘ 

ʟʘʛʘʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥʠ ʩʪʘʙʽʣʴʥʠʡ ʧʨʦʷʚ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ 

ʫ ʢʦʤʙʽʥʘʮʽʷʭ MIʇ Tʠʪʫʣ / Beatrix, MIʇ Tʠʪʫʣ / ɸʚʛʫʨ, Beatrix / MIʇ Tʠʪʫʣ, 

Beatrix / Quench, Beatrix / Gladys, Beatrix / ɸʚʛʫʨ, Datcha / Quench, Quench / 

Beatrix, Quench / ɸʚʛʫʨ, Gladys / Quench, Gladys / ɸʚʛʫʨ, ɸʚʛʫʨ / MIʇ Tʠʪʫʣ, 

ɸʚʛʫʨ / Quench, ɸʚʛʫʨ/ Gladys, ʂʦʟʠʨ / Condor, ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ, Condor / 

ʂʦʟʠʨ, Condor / Sebastian, Condor / ʄɯʇ ʄʠʨʦʩʣʘʚ, ɺʽʪʨʘʞ / ʄɯʇ ʄʠʨʦʩʣʘʚ. 

ɿʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʜʜʦʤʽʥʫʚʘʥʷ ʚ ʣʦʢʫʩʘʭ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʨʝʰʪʦʶ 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʇʨʠ ʩʭʨʝʱʫʚʘʥʥʽ ʣʠʰʝ ʢʦʤʝʨʮʽʡʥʠʭ 

ʩʦʨʪʽʚ ʧʠʚʦʚʘʨʥʦʛʦ ʷʯʤʝʥʶ (ʉʭʝʤʘ ɯ) ʚʠʷʚʣʝʥʦ ʚ ʦʙʠʜʚʘ ʨʦʢʠ 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʤʽʥʫʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʚʘʣʠ ʜʦʤʽʥʘʥʪʥʽ ʝʬʝʢʪʠ. ɯ 

ʥʘʚʧʘʢʠ, ʧʨʠ ʢʦʤʙʽʥʫʚʘʥʥʽ ʩʦʨʪʽʚ ʨʽʟʥʠʭ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ (ʉʭʝʤʘ ɯɯ) ʚ ʦʙʠʜʚʘ 

ʨʦʢʠ ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʤʽʥʫʚʘʥʥʷ. ʋ ʉʭʝʤʽ ɯ ʫ ʨʽʟʥʽ ʨʦʢʠ 

ʚʠʷʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʽʡ ʩʠʩʪʝʤʽ ʪʘ ʩʠʣʴʥʠʡ ʝʧʽʩʪʘʟ. ʋ 

ʉʭʝʤʽ II ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʠʷʚʣʝʥʦ ʥʝʘʣʝʣʴʥʫ ʚʟʘʻʤʦʜʽʶ. ɿʘʛʘʣʦʤ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʫʞʝ ʩʢʣʘʜʥʫ ʜʽʶ ʛʝʥʽʚ ʥʘ ʬʝʥʦʪʠʧʦʚʠʡ ʧʨʦʷʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʟʥʘʯʥʫ ʨʦʣʴ ʥʝʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʬʝʥʦʪʠʧʦʚʦʤʫ ʧʨʦʷʚʽ ʦʟʥʘʢʠ. ʋ 

ʉʭʝʤʽ I ʦʩʪʘʪʦʯʥʠʡ ʚʽʜʙʽʨ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ ʙʫʜʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʫ ʧʽʟʥʽʰʠʭ ʧʦʢʦʣʽʥʥʷʭ, ʢʦʣʠ ʜʦʤʽʥʘʥʪʥʽ ʘʣʝʣʽ ʧʝʨʝʡʜʫʪʴ ʫ ʛʦʤʦʟʠʛʦʪʥʠʡ ʩʪʘʥ. ʋ 

ʉʭʝʤʽ ɯɯ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʥʘ ʚʽʜʽʙʨʘʪʠ ʨʦʩʣʠʥʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʧʨʦʜʫʢʪʠʚʥʠʤ 

ʢʫʱʝʥʥʷʤ ʷʢ ʥʘ ʨʝʮʝʩʠʚʥʽʡ, ʪʘʢ ʽ ʥʘ ʜʦʤʽʥʘʥʪʥʽʡ ʦʩʥʦʚʽ. ʆʜʥʘʢ, ʚ ʦʙʦʭ ʩʭʝʤʘʭ 

ʩʣʽʜ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʥʘʷʚʥʽʩʪʴ ʥʝʘʣʝʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʩʪʫʧʝʥʷ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʽ 

ʛʝʪʝʨʦʟʠʩʫ, ʧʘʨʘʤʝʪʨʽʚ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ, ʛʨʘʬʽʯʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʝʬʝʢʪʽʚ ɿʂɿ ʽ ʢʦʥʩʪʘʥʪ ʉʂɿ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʾʭ ʚʘʨʽʘʥʩ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʫ 

ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʩʪʚʦʨʝʥʠʭ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʥʝʦʙʭʽʜʥʠʤ ʙʫʜʝ 

ʦʩʪʘʪʦʯʥʠʡ ʜʦʙʽʨ ʟʘ ʤʘʩʦʶ ʫ ʧʽʟʥʽʰʠʭ ʧʦʢʦʣʽʥʥʷʭ.  
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ɿʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʫ ʉʭʝʤʽ ɯ ʚʽʜʤʽʯʝʥʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʜʠʪʠʚʥʦ-

ʜʦʤʽʥʘʥʪʥʽʡ ʤʦʜʝʣʽ, ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʽ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ ʪʘ 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʤʽʥʫʚʘʥʥʷ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʦʟʥʘʢʠ, ʟʫʤʦʚʣʝʥʝ 

ʜʦʤʽʥʘʥʪʥʠʤʠ ʝʬʝʢʪʘʤʠ. ʋ ʉʭʝʤʽ ɯɯ ʩʧʦʩʪʝʨʽʛʘʣʠ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʜʽʶ ʛʝʥʽʚ ʽ ʾʾ 

ʟʤʽʥʫ ʫ ʨʽʟʥʽ ʨʦʢʠ. ɿʦʢʨʝʤʘ, ʟʤʽʥʫ ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤ ʝʧʽʩʪʘʟʦʤ, ʥʝʧʦʚʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ï ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ, 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʦʤʽʥʫʚʘʥʥʷ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʦʟʥʘʢʠ ï ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʶ. 

ɿʘʛʘʣʦʤ, ʚʠʷʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʚʢʘʟʫʶʪʴ ʥʘ 

ʟʥʘʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʝʬʝʢʪʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫ ʟʘʣʫʯʝʥʠʭ ʜʦ ʩʭʨʝʱʫʚʘʥʴ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʙʦʨʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʢʦʤʙʽʥʘʥʪʽʚ.  

ɺʠʜʽʣʝʥʦ ʜʞʝʨʝʣʘ ʧʽʜʚʠʱʝʥʦʾ ʟʘʛʘʣʴʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ 

ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ, ʷʢʽ ʻ ʮʽʥʥʠʤʠ ʙʘʪʴʢʽʚʩʴʢʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʜʦ ʩʭʨʝʱʫʚʘʥʴ: ʧʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ ï Beatrix 

(DEU), Datcha (DEU), ʄɯʇ ʄʠʨʦʩʣʘʚ (UKR), ʂʦʟʠʨ (UKR); ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ 

ʢʦʣʦʩʽ ï Quench (DEU), CDC Rattan (CAN); ʤʘʩʘ 1000 ʟʝʨʝʥ ï Datcha (DEU), 

Gladys (DEU), ʄɯʇ ʄʠʨʦʩʣʘʚ (UKR), ʂʦʟʠʨ (UKR), ɺʽʪʨʘʞ (UKR); ʤʘʩʘ ʟʝʨʝʥ ʟ 

ʨʦʩʣʠʥʠ ï Datcha (DEU), ʂʦʟʠʨ (UKR), ʄɯʇ ʄʠʨʦʩʣʘʚ (UKR). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʘʬʽʯʥʠʭ 

ʤʦʜʝʣʝʡ (AMMI , GGE biplot, GYT biplot) ʚʠʦʢʨʝʤʣʝʥʦ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʷʯʤʝʥʶ 

ʷʨʦʛʦ ɼʝʬʽʮʽʻʥʩ 5162 ʽ ʅʫʪʘʥʩ 5073 ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ, 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʤʘʩʠ 1000 ʟʝʨʝʥ, ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʦʩʥʦʚʥʠʭ 

ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʷʢʽ ʧʝʨʝʜʘʥʦ ʥʘ ʜʝʨʞʘʚʥʫ ʢʚʘʣʽʬʽʢʘʮʽʡʥʫ ʝʢʩʧʝʨʪʠʟʫ ʷʢ ʥʦʚʽ 

ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʄɯʇ ʃʶʢʩ ʽ ʄɯʇ ɸʢʮʝʥʪ, ʚʽʜʧʦʚʽʜʥʦ. ɿ 2020 ʨ. ʩʦʨʪʠ ʄɯʇ 

ʃʶʢʩ ʽ ʄɯʇ ɸʢʮʝʥʪ ʚʥʝʩʝʥʦ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ 

ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ. 

ʇʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʤʘʶʪʴ ʚʠʜʽʣʝʥʽ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ 

ɼʝʬʽʮʽʻʥʩ 5161, ʅʫʪʘʥʩ 4966, ʅʫʪʘʥʩ 4705, ʅʫʪʘʥʩ 4816, ʅʫʪʘʥʩ 5184, 

ʅʫʪʘʥʩ 5193, ʷʢʽ ʧʝʨʝʚʘʞʘʣʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚ ʜʦʩʣʽʜʽ ʟʘ ʧʦʻʜʥʘʥʥʷʤ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʥʠʟʢʠ ʘʜʘʧʪʠʚʥʠʭ ʦʟʥʘʢ. 
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ʧʘʨʘʤʝʪʨ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ, AMMI, GGE biplot, GYT biplot 

 

ABSTRACT 

Polishchuk T. P. Breeding and genetic features of increasing productivity and 

adaptability of spring barley in the Central Forest-Steppe of Ukraine. Qualifying 

scientific work on manuscript rights. 

Dissertation for obtaining the scientific degree of Doctor of Philosophy in 

specialty 201 Agronomy, branch of knowledge 20 (Agricultural Sciences and Food). 

ï The V. M. Remeslo Myronivka Institute of Wheat of the National Academy of 

Agrarian Sciences of Ukraine, Tsentralne village, Obukhiv district, Kyiv region, 

2023. 

The dissertation analyzes current research directions and achievements of 

domestic and foreign researchers in breeding and genetic research of spring barley. 

The issue of in-depth research and involvement in breeding process of the world gene 

pool with the aim of increasing productivity and adaptability, realizing the genetic 

potential of yield in the interaction of genotype and environment is highlighted. 

Scientific novelty and practical significance of the research results consists in 

the theoretical generalization and practical solution of an important scientific 

problem, regarding the establishment of breeding and genetic features of increasing 

the productivity and adaptability of spring barley in the Central Forest-Steppe of 

Ukraine by identifying the sources of valuable economic traits, determining the 

parameters of genetic variation, combining ability, the degree of phenotypic 

dominance in systematic crossings of parent components which differ in origins, 

direction of use, and varieties; creation of new source material and breeding of 

competitive varieties of spring barley on their basis. Methodological aspects of 

evaluation and selection for yield and stability, resistance to abiotic and biotic factors 

of spring barley in various links of breeding process when using modern graphic and 

statistical models have been improved. Research on the identification of breeding and 
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genetic features of barley, assessment of genotypeïenvironment interaction has 

gained further development. 

The breeding value of collection samples of the world gene pool was 

determined by the level of manifestation and stability of yield and its components, 

relative drought tolerance, lodging resistance and resistance to the main diseases of 

spring barley. In particular, on the basis of graphic (GGE biplot) and statistical 

(Homi, Sci) models for assessing the interaction of "genotypeïenvironment", new 

genetic sources of increased productive and adaptive potential were identified: 

Smarahd, Krok, Avers (UKR); Almonte (CAN), Vienna (AUT). According to the 

results of only graphic analysis these are the samples Skald, Kormoran and Suveren 

(POL), of statistical analysis it was Dar Nosivshchyny (UKR). For the creation of 

hulless and sixïrow varieties, the hulless sample NSGJ-1 (SRB) and six-row samples 

Glacier AL. 38 (GBR) and AC Alma (CAN are relatively better (within groups) It is 

noted that even the selected genotypes with the best combination of yield and 

stability differed in the characteristics of their response to the conditions of different 

years of the research, which should be taken into account when involving them in 

crossings with the aim of creating new source material. The most expedient will be a 

combined approach to the selection of parental components both according to 

different origins (ecological-geographical principle) and according to complementary 

reactions to different conditions during the years of the research. 

Different features have been established for the part of influence for various 

factors (genotype, environment, interaction between genotype and environment) in 

variation of quantitative traits of productivity. The samples are proposed as new 

genetic sources for improving the level and relative stability of individual yield 

components: Tiver (UKR), Suveren (POL), Strier (POL), Jermina (GBR), Ilek 16 

(KAZ) (two-rowed covered), NSGJ-1 (SRB) (hulless), Glacier AL.38, AC Maple 

(CAN) (six-row) for productive tillering; Dar Nosivshchyny (UKR), Sviatovit 

(UKR), Smarahd (UKR), Victorianna (DEU), NSGJ-1 (SR) for 1000 weight; two-

rowed covered samples Concerto (GBR), Almonte (CAN), Despina (DEU), Vienna 

(AUT), Symbat (KAZ), KAZSUFFLE 1 (KAZ) and two-rowed hulless samples 
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CDC Candle (CAN) and Millhouse (CAN) for grain number per spike and its 

stability; two-rowed covered samples Tiver (UKR), Dar Nosivshchyny (UKR), 

Smarahd (UKR), Almonte (CAN), Skald (POL), Despina (DEU) and hulless samples 

Millhouse (CAN) and Phoenix (CAN) for plant productivity. 

A strong non-linearity of the level of manifestation of individual yield 

components within different groups of samples was revealed. Thus, the general 

formation of yield was associated with relatively different contributions of individual 

elements of productivity due to their genetic determination and ability to 

compensatory effects depending on genotypes and the effect of certain external 

factors. It was found that to increase the yielding capacity the hulless genotypes need 

a significant improvement in 1000 kernel weight, while the six-row genotypes need a 

significant improvement in productive tillering. 

Genetic sources of resistance to abiotic and biotic stress factors were identified: 

Concerto, Biatlon (GBR), Strief (DEU), Skarb (POL), Syr-aruy (KAZ) for lodging 

resistance; Antigone, Concerto, Biatlon (GBR); Strief, Mastvinster, Despina (DEU), 

and Aristei (UKR) for resistance to powdery mildew; CDC Cartel, AC Alma, 

AC Maple (CAN) for resistance to net blotch; AC Alma, AC Westech, AC Vision 

(CAN) to leaf spot; Suveren (POL), Diplom (DEU), Concerto (GBR); Phoenix 

(CAN); Dar Nosivshchyny (UKR) to dwarf leaf rust. The hulless samples 

CDC Cartel, AC Alberte, CDC Candle, Phoenix (CAN) and 4-15 (UKR) are 

characterized with increased relative drought tolerance in the juvenile period.  

The breeding and genetic features of barley genotypes identified in diallel 

crossings, which belong to covered and hulless, awned and awnless varieties, 

brewing, grain fodder and food uses, make it possible to optimally combine parental 

components of crosses and to plan targeted selection to increase the quantitative 

characteristics of spring barley productivity in developed hybrid populations. 

Significant differences were found in terms of the degree of phenotypic 

dominance, depending on the studied yield components, year conditions and 

crossbreeding schemes. The hybrid combinations that were characterized by positive 

overdominance (hp > 1) in terms of both individual and a number of yield 
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components in years with contrasting weather conditions were identified. According 

to the general plant productivity, a stable manifestation of overdominance was found 

in the combinations of MIP Tytul / Beatrix, MIP Tytul / Avhur, Beatrix / MIP Tytul, 

Beatrix / Quench, Beatrix / Gladys, Beatrix / Avhur, Datcha / Quench, Quench / 

Beatrix, Quench / Avhur, Gladys / Quench, Gladys / Avhur, Avhur / MIP Tytul, 

Avhur / Quench, Avhur / Gladys, Kozyr / Condor, Kozyr / MIP Myroslav, Condor / 

Kozyr, Condor / Sebastian, Condor / MIP Myroslav, Vitrazh / MIP Myroslav. 

According to parameters of genetic variation for productive tiller number, 

overdominance was observed in loci in all variants of studies. Significant differences 

were found in the rest of the parameters. When crossing only commercial cultivars of 

malting barley (Scheme I), unidirectional dominance was revealed in both years, 

which caused dominant effects. Conversely, when combining cultivars of different 

varieties (Scheme II), multidirectional dominance was established in both years. In 

the Scheme I, correspondence to the additive-dominant system and strong epistasis 

were found in different years. In the Scheme II, a non-allelic interaction was found in 

both years. In general, a very complex effect of genes on the phenotypic 

manifestation of productive tiller number, as well as a significant role of non-genetic 

factors in the phenotypic manifestation of the trait have been established. In the 

Scheme I, final selection for productive tiller number will be more effective in later 

generations, when the dominant alleles become homozygous. In the Scheme II, it is 

theoretically possible to select plants with increased productive tillering both on 

recessive and dominant basis. However, the presence of non-allelic interaction should 

be taken into account in both the schemes. 

According to the indicators of the degree of phenotypic dominance and 

heterosis, parameters of genetic variation, graphical regression analysis, effects of the 

GCA and the constants of the SCA, the ratio of their variances for 1000 kernel weight 

in the most created hybrid combinations, the final selection by weight in later 

generations will be necessary. 

According to the grain number per spike in the Scheme I, correspondence to 

the additive-dominant model, overdominance and dominance in loci, and 
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unidirectionality of dominance on the increase of the trait caused by dominant effects 

were noted. In the Scheme II, a more complex effect of genes and its change in 

different years was observed. In particular, the changes of the additive-dominant 

system by complementary epistasis, of incomplete dominance by overdominance, of 

unidirectional dominance as an increase in the trait by multidirectionality were 

observed. In general, the identified peculiarities in the parameters of genetic variation 

indicate a significant diversity in the ratio of dominant and recessive effects 

associated with the level of manifestation of the trait in the components involved in 

crosses. Thus, it is possible to select various recombinants. 

Sources of increased general combining ability are identified for individual 

yield components, which are valuable parents for involvement in crosses: Beatrix 

(DEU), Datcha (DEU), MIP Myroslav (UKR), Kozyr (UKR) for productive tiller 

number; Quench (DEU), CDC Rattan (CAN) for grain number per spike; Datcha 

(DEU), Gladys (DEU), MIP Myroslav (UKR), Kozyr (UKR), Vitrazh (UKR) for 

1000 kernel weight; Datcha (DEU), Kozyr (UKR), MIP Myroslav (UKR) for grain 

weight per plant. 

As a result of a comprehensive assessment using graphic models (AMMI, GGE 

biplot, GYT biplot), the spring barley breeding lines Deficiens 5162 and Nutans 5073 

with the optimal combination of productivity, stability, 1000 kernel weights, drought 

tolerance and resistance to the main pathogens were identified, which were 

transferred to the State Qualification Examination as new spring barley varieties 

MIP Liuks and MIP Aktsent, respectively. Since 2020, the varieties MIP Liuks and 

MIP Aktsent have been put on the State Register of Plant Varieties Suitable for 

Dissemination in Ukraine. 

The selected breeding lines Deficiens 5161, Nutans 4966, Nutans 4705, 

Nutans 4816, Nutans 5184, and Nutans 5193, which exceeded the average value in 

the experiment by combining yield and a number of adaptive traits, are of practical 

value for barley breeding. 
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ʉʇʀʉʆʂ ʅɸʋʂʆɺʀʍ ʇʈɸʎʔ ɿɼʆɹʋɺɸʏɸ 

ʉʪʘʪʪʽ ʚ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ (ʢʘʪʝʛʦʨʽʷ ɹ) 

 

1. ɻʫʜʟʝʥʢʦ ɺ. ʄ., ʇʦʣʽʱʫʢ ʊ. ʇ., ɹʘʙʽʡ ʆ. ʆ., ʃʠʩʝʥʢʦ ɸ. ɸ., 

ʖʨʯʝʥʢʦ ʊ. ɺ. ʂʦʤʧʣʝʢʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ, ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʙʽʦ- ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚ 

ʫʤʦʚʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. Plant Varieties Studying and 

Protection. 2021. T. 17, ˉ 1. ʉ. 30ï42. https://doi.org/10.21498/2518-

1017.17.1.2021.228206 (50 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, 

ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

2. ɻʫʜʟʝʥʢʦ ɺ. ʄ., ʇʦʣʽʱʫʢ ʊ. ʇ., ɼʝʤôʷʥʶʢ ʆ. ʉ., ɹʘʙʽʡ ʆ. ʆ., 

ʃʠʩʝʥʢʦ ɸ. ɸ. ʉʪʘʙʽʣʴʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ 

(Hordeum vulgare L.) ʚ ʫʤʦʚʘʭ ʎʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ɸʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. 2021. ˉ 1. ʉ. 140ï149. https://doi.org/10.33730/2077-

4893.1.2021.227252 (50 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, 

ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

3. ɻʫʜʟʝʥʢʦ ɺ. ʄ., ɼʝʤôʷʥʶʢ ʆ. ʉ., ʇʦʣʽʱʫʢ ʊ. ʇ., ɹʘʙʽʡ ʆ. ʆ., 

ʃʠʩʝʥʢʦ ɸ. ɸ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʛʝʥʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ʧʽʜʚʠʱʝʥʦʛʦ ʪʘ ʩʪʘʙʽʣʴʥʦʛʦ 

ʨʽʚʥʷ ʧʨʦʷʚʫ ʤʘʩʠ 1000 ʟʝʨʝʥ ʷʯʤʝʥʶ ʷʨʦʛʦ (Hordeum vulgare L.). 

ɸʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. 2021. ˉ 3. ʉ. 82ï90. https://doi.org/10.33730/2077-

4893.3.2021.240325 (50 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, 

ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

4. ɻʫʜʟʝʥʢʦ ɺ. ʄ., ʇʦʣʽʱʫʢ ʊ. ʇ., ʃʠʩʝʥʢʦ ɸ. ɸ., ʍʫʜʦʣʽʡ ʃ. ɺ., 

ɹʘʙʝʥʢʦ ɸ. ɯ. ʉʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʤʘʩʦʶ 1000 

ʟʝʨʝʥ ʚ ʫʤʦʚʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. Plant Varieties Studying 

and Protection. 2021. T. 17, ˉ 3. ʉ. 183ï192. https://doi.org/10.21498/2518-

https://doi.org/10.21498/2518-1017.17.1.2021.228206
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https://doi.org/10.33730/2077-4893.1.2021.227252
https://doi.org/10.33730/2077-4893.3.2021.240325
https://doi.org/10.33730/2077-4893.3.2021.240325
https://doi.org/10.21498/2518-1017.17.3.2021.242982
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1017.17.3.2021.242982 (50 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, 

ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

5. ɻʫʜʟʝʥʢʦ ɺ. ʄ., ʇʦʣʽʱʫʢ ʊ. ʇ., ʃʠʩʝʥʢʦ ɸ. ɸ., ʍʫʜʦʣʽʡ ʃ. ɺ., 

ɹʘʙʝʥʢʦ ɸ. ɯ., ʄʘʥʜʨʦʚʩʴʢʘ ʉ. ʄ. ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʪʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ 

ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʷʯʤʝʥʶ ʷʨʦʛʦ. Plant Varieties Studying and Protection. 2021. T. 17, 

ˉ 4. ʉ. 335ï349. https://doi.org/10.21498/2518-1017.17.4.2021.249026 (50 % 

ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

6. ʇʦʣʽʱʫʢ ʊ. ʇ., ɻʫʜʟʝʥʢʦ ɺ. ʄ. ʋʩʧʘʜʢʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ 

ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʧʨʠ ʩʭʨʝʱʫʚʘʥʥʽ ʩʦʨʪʽʚ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʘʧʨʷʤʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ. Plant Varieties Studying and Protection. 2022. 

T. 18, ˉ 3. ʉ. 196ï205. https://doi.org/10.21498/2518-1017.18.3.2022.269023 

(60 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

 

ʉʪʘʪʪʽ ʚ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ ʋʢʨʘʾʥʠ, ʱʦ ʽʥʜʝʢʩʫʻʪʴʩʷ ʫ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Scopus ʪʘ Web of Science 

 

7. Hudzenko V. M., Polishchuk T. P., Lysenko A. A., Fedorenko I. V., 

Fedorenko M. V., Khudolii L. V., Ishchenko V. A., Kozelets H. M., Babenko, A. I., 

Tanchyk S. P., Mandrovska, S. M. Elucidation of gene action and combining ability 

for productive tillering in spring barley. Regulatory Mechanisms in Biosystems. 2022. 

V. 13, Iss. 2. P. 197ï206. https://doi.org/10.15421/022225 (30 % ʘʚʪʦʨʩʪʚʘ: 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

 

8. ʇʦʣʽʱʫʢ ʊ. ʇ., ɻʫʜʟʝʥʢʦ ɺ. ʄ., ɹʘʙʽʡ ʆ.ʆ. ʆʮʽʥʢʘ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʜʣʷ ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʫʤʦʚʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ʉʝʣʝʢʮʽʷ, 

ʛʝʥʝʪʠʢʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ: ʤʘʪʝʨʽʘʣʠ 

Vɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʽ 

https://doi.org/10.21498/2518-1017.17.3.2021.242982
https://doi.org/10.21498/2518-1017.17.4.2021.249026
https://doi.org/10.21498/2518-1017.18.3.2022.269023
https://doi.org/10.15421/022225
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ʩʧʝʮʽʘʣʽʩʪʽʚ (ʩ. ʎʝʥʪʨʘʣʴʥʝ, 19 ʢʚʽʪʥʷ 2019 ʨ.). ɺʽʥʥʠʮʷ : çʊʚʦʨʠè, 2019. ʉ. 89. 

(70 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

9. ʇʦʣʽʱʫʢ ʊ. ʇ., ɻʫʜʟʝʥʢʦ ɺ. ʄ., ɹʘʙʽʡ ʆ.ʆ. ʉʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ. ʉʝʣʝʢʮʽʷ, 

ʛʝʥʝʪʠʢʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ: ʤʘʪʝʨʽʘʣʠ 

VɯɯI ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ ï ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʽ 

ʩʧʝʮʽʘʣʽʩʪʽʚ (ʩ. ʎʝʥʪʨʘʣʴʥʝ, 24 ʢʚʽʪʥʷ 2020 ʨ.). ʩ. ʎʝʥʪʨʘʣʴʥʝ, 2020. ʉ. 82ï83. 

(70 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

10. ʇʦʣʽʱʫʢ ʊ. ʇ., ɻʫʜʟʝʥʢʦ ɺ. ʄ., ɹʘʙʽʡ ʆ. ʆ. ɺʠʜʽʣʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ 

ʜʞʝʨʝʣ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʜʣʷ ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʫʤʦʚʘʭ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ʈʦʣʴ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʩʫʯʘʩʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ: ʤʘʪʝʨʽʘʣʠ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. 25 ʣʶʪʦʛʦ 2021ʨ. ɼʥʽʧʨʦ, 

2021. ʉ. 78ï79. (70 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, 

ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

11. ɻʫʜʟʝʥʢʦ ɺ. ʄ., ʇʦʣʽʱʫʢ ʊ. ʇ., ɹʘʙʽʡ ʆ. ʆ. ʉʠʩʪʝʤʥʝ ʦʮʽʥʶʚʘʥʥʷ 

ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ ʚ ʫʤʦʚʘʭ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ɸʛʨʘʨʥʘ ʦʩʚʽʪʘ ʪʘ ʥʘʫʢʘ: ʜʦʩʷʛʥʝʥʥʷ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: ʤʘʪʝʨʽʘʣʠ ɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʘ ʚʠʜʘʪʥʠʤ ʚʯʝʥʠʤ ɺʘʩʠʣʴʢʽʚʩʴʢʦʤʫ ʉ. ʇ., ʽ 

ʄʦʣʦʮʴʢʦʤʫ ʄ. ʗ. ï ʟʘʩʥʦʚʥʠʢʘʤ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ ʟ ʩʝʣʝʢʮʽʾ ʪʘ ʥʘʩʽʥʥʠʮʪʚʘ 

ʧʰʝʥʠʮʽ ʽ ʢʘʨʪʦʧʣʽ ʪʘ 100-ʨʽʯʯʶ ʟ ʯʘʩʫ ʟʘʩʥʫʚʘʥʥʷ ɸʛʨʦʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

(ʘʛʨʦʥʦʤʽʯʥʦʛʦ) ʬʘʢʫʣʴʪʝʪʫ. 4-5 ʙʝʨʝʟʥʷ 2021 ʨ. ɹʽʣʘ ʎʝʨʢʚʘ, ʉ. 105ï107. (60 % 

ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

12. ɻʫʜʟʝʥʢʦ ɺ. ʄ., ʇʦʣʽʱʫʢ ʊ. ʇ. ɼʽʘʣʝʣʴʥʠʡ ʘʥʘʣʽʟ ʛʝʥʝʪʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʤʘʩʠ 1000 ʟʝʨʝʥ ʷʯʤʝʥʶ ʷʨʦʛʦ. ɻʝʥʝʪʠʢʘ ʪʘ ʩʝʣʝʢʮʽʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ï ʚʽʜ ʤʦʣʝʢʫʣʠ ʜʦ ʩʦʨʪʫ: ʤʘʪʝʨʽʘʣʠ V ʽʥʪʝʨʥʝʪ-

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ. 21 ʚʝʨʝʩʥʷ 2021 ʨ., ʤ. ʂʠʾʚ. ʉ. 7. (80 % 

ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 
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ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

 

13. Hudzenko V. M., Demydov O. A., Polishchuk T. P., Fedorenko I. V., 

Lysenko A. A., Fedorenko M. V., Siroshtan A. A., Yurchenko T. V., Shevchenko T. 

V. Comprehensive evaluation of spring barley yield and tolerance to abiotic and 

biotic stresses. Ukrainian Journal of Ecology. 2021. V. 11, Iss. 8. P. 48ï55. 

https://doi.org/10.15421/2021_267 (40 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 

ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

14. Hudzenko V. M., Polishchuk T. P., Lysenko A. A. Gene action for kernel 

weight per plant in spring barley. International Journal of Sustainable Agricultural 

Research. 2022. V. 9, ˉ 2. P. 100ï109. https://doi.org/10.18488/ijsar.v9i2.3021 

(40 % ʘʚʪʦʨʩʪʚʘ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 

 

ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʘʚʪʦʨʩʪʚʦ ʥʘ ʩʦʨʪ ʨʦʩʣʠʥʠ 

 

15. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʘʚʪʦʨʩʪʚʦ ʥʘ ʩʦʨʪ ʨʦʩʣʠʥ ˉ. 200826. ʋʢʨʘʾʥʘ. ʗʯʤʽʥʴ 

ʟʚʠʯʘʡʥʠʡ (ʷʨʠʡ) ʄɯʇ ɸʢʮʝʥʪ / ɻʫʜʟʝʥʢʦ ɺ. ʄ., ɼʝʤʠʜʦʚ ʆ. ɸ., ʇʦʣʽʱʫʢ ʊ. ʇ., 

ɹʘʙʽʡ ʆ. ʆ. ɿʘʷʚʢʘ ˉ 18020009. ʋ ɼʝʨʞʨʝʻʩʪʨʽ ʋʢʨʘʾʥʠ ʟ 2020 ʨ. (ʯʘʩʪʢʘ 

ʘʚʪʦʨʩʪʚʘ ï 30%). 

16. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʘʚʪʦʨʩʪʚʦ ʥʘ ʩʦʨʪ ʨʦʩʣʠʥ ˉ. 200825. ʋʢʨʘʾʥʘ. ʗʯʤʽʥʴ 

ʟʚʠʯʘʡʥʠʡ (ʷʨʠʡ) ʄɯʇ ʃʶʢʩ / ɻʫʜʟʝʥʢʦ ɺ. ʄ., ɼʝʤʠʜʦʚ ʆ. ɸ., ʇʦʣʽʱʫʢ ʊ. ʇ., 

ɹʘʙʽʡ ʆ.ʆ. ɿʘʷʚʢʘ ˉ 18020008. ʋ ɼʝʨʞʨʝʻʩʪʨʽ ʋʢʨʘʾʥʠ ʟ 2020 ʨ. (ʯʘʩʪʢʘ 

ʘʚʪʦʨʩʪʚʘ ï 30%). 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ɯ ʉʂʆʈʆʏɽʅʔ 

 

ɻʊʂï ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ɿʂɿ ï ʟʘʛʘʣʴʥʘ ʢʦʤʙʽʥʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ 

ʄɯʇ ï ʄʠʨʦʥʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ 

ʅʎɻʈʈʋ ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ  

ʉʂɿ ï ʩʧʝʮʠʬʽʯʥʘ ʢʦʤʙʽʥʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ 

AMMI  (additive main effects and multiplicative interaction) ï ʘʜʠʪʠʚʥʽ ʛʦʣʦʚʥʽ 

ʝʬʝʢʪʠ ʪʘ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ 

AUT ï ɸʚʩʪʨʽʷ 

AUS ï ɸʚʩʪʨʘʣʽʷ 

CAN ï ʂʘʥʘʜʘ 

CZE ï ʏʝʭʽʷ 

D ï ʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ  

DEU ï ʅʽʤʝʯʯʠʥʘ 

DNK ï ɼʘʥʽʷ 

 ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʤʽʥʘʥʪʥʠʭ 

ʘʣʝʣʽʚ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʮʝʩʠʚʥʠʭ  

F ï ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʨʦʟʧʦʜʽʣʫ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ  

F1 ï ʛʽʙʨʠʜ 

F1ïP ï ʧʦʢʘʟʥʠʢ ʥʘʧʨʷʤʫ ʜʦʤʽʥʫʚʘʥʥʷ 

FRA ï ʌʨʘʥʮʽʷ 

GBR ï ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ  

GGE (genotype and genotype-by-environment interaction) ï ʚʟʘʻʤʦʜʽʷ  

ʛʝʥʦʪʠʧ ʽ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ 

GYT (genotype by yield* trait) biplot ï ʚʟʘʻʤʦʜʽʷ ʛʝʥʦʪʠʧïʚʨʦʞʘʡʥʽʩʪʴïʦʟʥʘʢʘ 

Hom̔ ï ʧʦʢʘʟʥʠʢ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ 

ʅ1 ï ʜʦʤʽʥʘʥʪʥʽ ʝʬʝʢʪʠ  

ʅ2 ï ʨʝʮʝʩʠʚʥʽ ʝʬʝʢʪʠ  

 ï ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ 
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H2/4H1 ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (ʨʦʟʧʦʜʽʣ) ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭʝʬʝʢʪʽʚ (ʘʣʝʣʽʚ) 

hp ï ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ 

KAZ ï ʂʘʟʘʭʩʪʘʥ 

KGZ ï ʂʠʨʛʠʟʩʪʘʥ 

Max ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

Mean ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

Min ï ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

MNG ï ʄʦʥʛʦʣʽʷ 

POL ï ʇʦʣʴɦʘ 

QTL (quantitative trait locus) ï ʣʦʢʫʩ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ. 

R ï ʨʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ 

r[(Wr+Vr)I; xi] ï ʧʦʢʘʟʥʠʢ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʦʤʽʥʫʚʘʥʥʷ  

Sc̔  ï ʧʦʢʘʟʥʠʢ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʟʘ ɺ. ɺ. ʍʘʥʛʽʣʴʜʽʥʠʤ 

SRB ï ʉʝʨʙʽʷ 

Vr ï ʚʘʨʽʘʩʥʘ 

Wr ï ʢʦʚʘʨʽʘʥʩʘ 

X ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ 

UKR ï ʋʢʨʘʾʥʘ 

USA ï ʉʧʦʣʫʯʝʥʽ ʐʪʘʪʠ ɸʤʝʨʠʢʠ 
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ɺʉʊʋʇ 

 

ʗʯʤʽʥʴ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʩʚʽʪʽ. ɿʝʨʥʦ 

ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ, ʧʠʚʦʚʘʨʥʽʡ, 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ ʢʦʨʤʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʟʝʨʥʦʚʠʤʠ 

(ʧʰʝʥʠʮ,̫ ʨʠʩ, ʢʫʢʫʨʫʜʟʘ), ʟʝʨʥʦ ʷʯʤʝʥʶ ʤʘʻ ʚʠʩʦʢʫ ʧʦʞʠʚʥʽʩʪʴ ʪʘ ʚʠʥʷʪʢʦʚʫ 

ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ [1, 2]. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʥʷ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʷʢʝ ʟʫʤʦʚʣʝʥʦ ʛʣʦʙʘʣʴʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʱʦ ʚʠʤʘʛʘʻ  

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʟʤʽʥ ʫ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʦʟʥʘʢʘʭ ʚʠʨʦʱʫʚʘʥʠʭ 

ʩʦʨʪʽʚ [3ï5]. ɼʦ ʩʫʪʪʻʚʠʭ ʚʪʨʘʪ ʚʨʦʞʘʶ ʟʝʨʥʘ ʷʯʤʝʥʶ ʷʨʦʛʦ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ 

ʷʢʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ ʪʘ ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙ. ɺʠʨʽʰʝʥʥʷ ʜʘʥʠʭ 

ʧʨʦʙʣʝʤ ʤʦʞʣʠʚʝ ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ 

ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʧʝʚʥʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [6, 7]. 

ʋʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʟʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ, ʫ 

ʟʥʘʯʥʽʡ ʤʽʨʽ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʙʘʞʘʥʠʭ ʦʟʥʘʢ ʫ ʚʠʭʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ʇʽʜʙʽʨ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʩʭʨʝʱʫʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 

ʮʽʥʥʽ ʬʦʨʤʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʠʣʷʛʘʥʥʷ, ʩʪʽʡʢʽʩʪʶ 

ʜʦ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [8]. ɼʣʷ 

ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʦʾ ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʚʘʞʣʠʚʦ ʚʦʣʦʜʽʪʠ ʽʥʬʦʨʤʘʮʽʻʶ ʥʝ ʣʠʰʝ 

ʧʨʦ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʧʝʚʥʠʭ ʦʟʥʘʢ, ʘʣʝ ʡ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʛʝʥʝʪʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʪʘ ʫʩʧʘʜʢʫʚʘʥʥʷ [9ï11]. ɻʝʥʝʪʠʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʰʪʘʙʫ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ 

ʪʘ ʩʪʫʧʝʥʷ ʫʩʧʘʜʢʫʚʘʥʥʷ ʙʘʞʘʥʠʭ ʦʟʥʘʢ [12].  

ʇʨʠ ʮʴʦʤʫ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʚʠʥʥʦ 

ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʫʤʦʚʘʭ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʫʤʦʚ ʤʘʡʙʫʪʥʴʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʽʚ [13]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʚ ʩʝʣʝʢʮʽʾ ʻ 

ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟ ʚʠʩʦʢʠʤʠ ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʧʨʦʪʠ 

ʘʙʽʦʪʠʯʥʠʭ  ̔ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. ɼʣʷ ʾʾ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʝ 
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ʚʩʝʙʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʢʦʣʝʢʮʽʡʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʠʜʽʣʝʥʥʷ ʽ 

ʟʘʣʫʯʝʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʥʦʚʠʭ ʮʽʥʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʜʞʝʨʝʣ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʦʧʨʠ ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʷʯʤʝʥʶ 

ʷʨʦʛʦ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ, ʋʢʨʘʾʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ 

ʝʢʩʧʦʨʪʝʨʽʚ ʟʝʨʥʘ ʷʯʤʝʥʶ, ʘ ʚʽʜʪʘʢ ʨʦʙʠʪʴ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʩʚʽʪʦʚʫ 

ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ. ʎʝ ʦʩʦʙʣʠʚʦ ʩʪʘʣʦ ʚʽʜʯʫʪʥʠʤ ʚʥʘʩʣʽʜʦʢ ʘʛʨʝʩʽʾ ʨʬ ʧʨʦʪʠ 

ʋʢʨʘʾʥʠ. ɺʽʪʯʠʟʥʷʥʠʤʠ ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ (ʃʽʥʯʝʚʩʴʢʠʡ ɸ. ɸ., ʂʦʟʘʯʝʥʢʦ ʄ. ɯ., 

ɺʘʩʴʢʦ ʅ. ɯ., ʉʘʨʜʘʢ ʄ. ʆ., ɺʘʱʝʥʢʦ ɺ. ɺ., ɻʫʜʟʝʥʢʦ ɺ. ʄ. ʪʘ ʽʥ.) ʩʪʚʦʨʝʥʦ 

ʥʠʟʢʫ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ, ʧʨʦʪʝ ʧʦʩʪʽʡʥʽ ʟʤʽʥʠ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʣʠʢʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ, ʷʢʽ ʙʫʜʫʪʴ 

ʘʜʘʧʪʦʚʘʥʠʤʠ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʟʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʝʘʣʽʟʘʮʽʶ 

ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʢʣʘʜʝʥʦʛʦ, ʚʠʜʽʣʝʥʥʷ ʥʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ʧʽʜʚʠʱʝʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʚʠʷʚʣʝʥʥʷ 

ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʩʥʦʚʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʽ 

ʩʪʚʦʨʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʥʦʚʠʭ ʩʦʨʪʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ʧʨʦʜʫʢʪʠʚʥʠʤ ʪʘ 

ʘʜʘʧʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʩʧʨʠʷʪʠʤʝ ʟʨʦʩʪʘʥʥʶ ʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ 

ʷʯʤʝʥʶ ʚ ʋʢʨʘʾʥʽ, ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚ ʄʠʨʦʥʽʚʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ ʧʰʝʥʠʮʽ 

ʽʤʝʥʽ ɺ.ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ ʫ 2017ï2020 ʨʨ. ʫ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʚʜʘʥʴ ʜʨʫʛʦʛʦ ʨʽʚʥʷ: ʇʅɼ ʅɸɸʅ çʉɽʃɽʂʎɯʗ ɿɽʈʅʆɺʀʍ ɯ 

ɿɽʈʅʆɹʆɹʆɺʀʍ ʂʋʃʔʊʋʈè 13.00.01.17.ʌ. ʈʦʟʨʦʙʠʪʠ ʝʢʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʽ 

ʦʩʥʦʚʠ ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʷʨʦʛʦ ʥʘ ʧʽʜʚʠʱʝʥʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʟʘ ʫʤʦʚ ʟʤʽʥ ʢʣʽʤʘʪʫ ʪʘ ʩʪʚʦʨʠʪʠ ʚʠʩʦʢʦʚʨʦʞʘʡʥʽ ʩʦʨʪʠ 

ʧʠʚʦʚʘʨʥʦʛʦ ʽ ʢʦʨʤʦʚʦʛʦ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʪʽʡʢʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʪʘ 

ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 

0116U004003); ʇʅɼ ʅɸɸʅ çɻɽʅʆʌʆʅɼ ʈʆʉʃʀʅè 24.01.01.25.ʇ 
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ɯʥʪʨʦʜʫʢʫʚʘʪʠ ʟʨʘʟʢʠ ʪʘ ʧʦʧʦʚʥʠʪʠ ʢʦʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʪʘ ʷʨʦʾ, ʷʯʤʝʥʶ 

ʦʟʠʤʦʛʦ ʪʘ ʷʨʦʛʦ ʜʣʷ ʫʤʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ (ʥʦʤʝʨ 

ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U004013); 24.01.01.44.ʇ ʇʦʧʦʚʥʠʪʠ ʢʦʣʝʢʮʽʾ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʪʘ ʷʨʦʾ, ʷʯʤʝʥʶ ʦʟʠʤʦʛʦ ʪʘ ʷʨʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ 

ʧʨʦʮʝʩʽ ʚ ʫʤʦʚʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 

0119U100208). 

ʄʝʪʘ ʨʦʙʦʪʠ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥ ̫ ï ʚʠʷʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ-

ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʘʜʘʧʪʠʚʥʦʩʪʽ ʷʯʤʝʥʶ 

ʷʨʦʛʦ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽ ʩʦʨʪʽʚ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ, 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

ï ʚʠʟʥʘʯʠʪʠ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʩʚʽʪʦʚʦʛʦ ʛʝʥʦʬʦʥʜʫ 

ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʠʣʷʛʘʥʥʷ ʽ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ 

ʪʘ ʚʠʦʢʨʝʤʠʪʠ ʥʦʚʽ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʧʽʜʚʠʱʝʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʽ 

ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; 

ï ʚʠʷʚʠʪʠ ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʪʘ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʜʽʣʝʥʠʭ ʜʞʝʨʝʣ ʟʘ ʩʪʫʧʝʥʝʤ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ, ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ, ʢʦʤʙʽʥʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ; 

ï ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʨʝʢʦʤʙʽʥʘʮʽʻʶ ʮʽʥʥʠʭ ʦʟʥʘʢ ʜʣʷ 

ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʷʨʦʛʦ; 

ï ʚʠʜʽʣʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʜʣʷ ʧʝʨʝʜʘʯʽ ʥʘ ʜʝʨʞʘʚʥʫ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʫ ʝʢʩʧʝʨʪʠʟʫ ʷʢ ʥʦʚʽ ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʶ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʫʩʪʘʥʦʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʛʝʥʦʪʠʧʽʚ 

ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʪʘ ʙʽʦʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʧʘʨʘʤʝʪʨʘʤʠ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʚʠʷʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ 
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ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʽʙʨʠʜʽʚ ʪʘ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘ ʝʣʝʤʝʥʪʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ, ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʫ ʎʝʥʪʨʘʣʴʥʦʤʫ ʃʽʩʦʩʪʝʧʫ 

ʋʢʨʘʾʥʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʛʘʣʴʥʽ (ʘʥʘʣʽʟ, ʩʠʥʪʝʟ) ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ. 

ɿʦʢʨʝʤʘ, ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ ʛʽʙʨʠʜʠʟʘʮʽʷ, ʧʦʣʴʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʣʘʙʦʨʘʪʦʨʥʽ, 

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʽ ʩʧʦʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ ʽ ʜʦʙʦʨʫ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʽ 

ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʘʥʘʣʽʟʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ: ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʪʘ ʚʘʨʽʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʧʘʨʘʤʝʪʨʽʚ 

ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʪʘ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʽʚ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ, 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ, ʩʫʯʘʩʥʠʭ ʛʨʘʬʽʯʥʠʭ ʤʦʜʝʣʝʡ. ɺʠʢʦʨʠʩʪʘʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ: Excel, Statistica 12.0, GEA-R. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʨʦʟʚôʷʟʘʥʥʽ 

ʚʘʞʣʠʚʦʾ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʋʧʝʨʰʝ : 

ï ʚʩʪʘʥʦʚʣʝʥʦ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʩʚʽʪʦʚʦʛʦ 

ʛʝʥʦʬʦʥʜʫ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʠʣʷʛʘʥʥʷ ʽ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʪʘ 

ʚʠʦʢʨʝʤʣʝʥʦ ʥʦʚʽ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʧʽʜʚʠʱʝʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʽ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ; 

ï ʚʠʷʚʣʝʥʦ ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʪʘ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʜʞʝʨʝʣ ʟʘ ʩʪʫʧʝʥʝʤ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ, 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ, ʢʦʤʙʽʥʘʮʽʡʥʦʶ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʡʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ; 

ï ʚʠʟʥʘʯʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʮʽʥʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʪʘ ʘʜʘʧʪʠʚʥʠʤʠ 

ʦʟʥʘʢʘʤʠ.  
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ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʜʦʙʦʨʫ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʽ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ 

ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʨʽʟʥʠʭ ʣʘʥʢʘʭ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ.   

ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ-

ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʷʯʤʝʥʶ, ʦʮʽʥʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʦʢʨʝʤʣʝʥʦ ʥʦʚʽ 

ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʷʯʤʝʥʶ ʷʨʦʛʦ ʧʽʜʚʠʱʝʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʽ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ, ʩʪʽʡʢʦʩʪʽ ʜʦ ʦʩʥʦʚʥʠʭ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. ɼʘʥʽ 

ʢʦʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚʢʣʶʯʝʥʦ ʜʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ɯʥʩʪʠʪʫʪʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʉʪʝʧʫ ʅɸɸʅ, ʅʦʩʽʚʩʴʢʦʾ ʉɼʉ ʄʠʨʦʥʽʚʩʴʢʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ.ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʦʜʘʪʢʠ ɸ.1, ɸ.2). ʉʪʚʦʨʝʥʦ ʥʦʚʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʟ 

ʨʝʢʦʤʙʽʥʘʮʽʻʶ ʮʽʥʥʠʭ ʦʟʥʘʢ. ɺʠʜʽʣʝʥʦ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟ 

ʧʦʻʜʥʘʥʥʷ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʜʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ 

ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʉʪʝʧʫ ʅɸɸʅ, ʅʦʩʽʚʩʴʢʦʾ ʉɼʉ 

ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ ʟ ʤʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʦʜʘʪʢʠ ɹ.1, ɹ.2). ɺʠʦʢʨʝʤʣʝʥʦ 

ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʅʫʪʘʥʩ 5073 ʪʘ ɼʝʬʽʮʽʻʥʩ 5162 ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʶ, ʷʢʽ ʙʫʣʦ ʧʝʨʝʜʘʥʦ ʥʘ ʜʝʨʞʘʚʥʫ ʢʚʘʣʽʬʽʢʘʮʽʡʥʫ ʝʢʩʧʝʨʪʠʟʫ ʷʢ 

ʥʦʚʽ ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʄɯʇ ɸʢʮʝʥʪ ʽ ʄɯʇ ʃʶʢʩ, ʚʽʜʧʦʚʽʜʥʦ. ɿ 2020 ʨ. ʩʦʨʪʠ 

ʷʯʤʝʥʶ ʷʨʦʛʦ ʄɯʇ ɸʢʮʝʥʪ (ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʘʚʪʦʨʩʪʚʦ ʥʘ ʩʦʨʪ ʨʦʩʣʠʥ ˉ. 200826) 

ʽ ʄɯʇ ʃʶʢʩ (ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʘʚʪʦʨʩʪʚʦ ʥʘ ʩʦʨʪ ʨʦʩʣʠʥ ˉ. 200825) ʚʥʝʩʝʥʦ ʜʦ 

ɼʝʨʞʨʝʻʩʪʨʫ ʋʢʨʘʾʥʠ (ʜʦʜʘʪʢʠ ɺ.1, ɺ.2). 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʨʠʣʶʜʥʝʥʦ 

ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʄʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ ʽ ʩʧʝʮʽʘʣʽʩʪʽʚ ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ 

ʅɸɸʅ (ʩ. ʎʝʥʪʨʘʣʴʥʝ, 2019 ʨ., 2020 ʨ.); ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʈʦʣʴ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʩʫʯʘʩʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭè (ɼʥʽʧʨʦ, 2021ʨ.), 
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ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʛʨʘʨʥʘ ʦʩʚʽʪʘ ʪʘ ʥʘʫʢʘ: 

ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè., ʧʨʠʩʚʷʯʝʥʘ ʚʠʜʘʪʥʠʤ ʚʯʝʥʠʤ 

ɺʘʩʠʣʴʢʽʚʩʴʢʦʤʫ ʉ. ʇ. ʽ ʄʦʣʦʮʴʢʦʤʫ ʄ. ʗ. ï ʟʘʩʥʦʚʥʠʢʘʤ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ ʟ 

ʩʝʣʝʢʮʽʾ ʪʘ ʥʘʩʽʥʥʠʮʪʚʘ ʧʰʝʥʠʮʽ ʽ ʢʘʨʪʦʧʣʽ ʪʘ 100-ʨʽʯʯʶ ʟ ʯʘʩʫ ʟʘʩʥʫʚʘʥʥʷ 

ɸʛʨʦʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ( ʘʛʨʦʥʦʤʽʯʥʦʛʦ) ʬʘʢʫʣʴʪʝʪʫ. (ɹʽʣʘ ʎʝʨʢʚʘ, 2021 ʨ.), 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɻʝʥʝʪʠʢʘ ʪʘ ʩʝʣʝʢʮʽʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ï ʚʽʜ ʤʦʣʝʢʫʣʠ ʜʦ ʩʦʨʪʫè (ʤ. ʂʠʾʚ, 2021 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ 14 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ. ɿ 

ʥʠʭ ʰʽʩʪʴ ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ (ʢʘʪʝʛʦʨʽʷ ɹ), ʦʜʥʘ ʩʪʘʪʪʷ ʫ 

ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ ʋʢʨʘʾʥʠ, ʱʦ ʽʥʜʝʢʩʫʻʪʴʩʷ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Scopus ʪʘ 

Web of Science, ʜʚʽ ʩʪʘʪʪʽ ʚ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ ʪʘ ʟʘʨʫʙʽʞʞʷ, 

ʧôʷʪʴ ʪʝʟ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʬʝʨʝʥʮʽʡ. (ʜʦʜʘʪʦʢ ɾ). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ 

ʚʠʢʣʘʜʝʥʘ ʥʘ 261 ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ, ʚʢʣʶʯʘʻ ʘʥʦʪʘʮʽ,ʁ ʚʩʪʫʧ, 

ʧôʷʪʴ ʨʦʟʜʽʣʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ 38 ʪʘʙʣʠʮ ɹʽ 43 ʨʠʩʫʥʢʠ, ʚʠʩʥʦʚʢʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʩʝʣʝʢʮʽʾ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʜʦʜʘʪʢʠ. ʉʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʦ ʾʣʽʪʝʨʘʪʫʨʠ ʥʘʣʽʯʫʻ 429 ʜʞʝʨʝʣ, ʟ ʷʢʠʭ 314 ʣʘʪʠʥʠʮʝʶ. 
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ʈʆɿɼɯʃ 1  

ʉɽʃɽʂʎɯʗ ʗʏʄɽʅʖ ʗʈʆɻʆ ʅɸ ʇɯɼɺʀʑɽʅʅʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ 

ʊɸ ɸɼɸʇʊʀɺʅʆʉʊɯ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

1.1 ɿʥʘʯʝʥʥʷ ʢʫʣʴʪʫʨʠ ʷʯʤʝʥʶ, ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʽ ʜʦʩʷʛʥʝʥʥʷ ʩʝʣʝʢʮʽʾ 

 

ʗʯʤʽʥʴ (Hordeum vulgare L.) ï ʦʜʥʘ ʟ ʥʘʡʜʘʚʥʽʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʱʦ ʚʠʨʦʱʫʻʪʴʩʷ ʟ ʯʘʩʽʚ ʟʘʨʦʜʞʝʥʥʷ ʟʝʤʣʝʨʦʙʩʪʚʘ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʗʢ 

ʧʨʦʜʫʢʪ ʭʘʨʯʫʚʘʥʥʷ ʮʷ ʢʫʣʴʪʫʨʘ ʙʫʣʘ ʧʦʧʫʣʷʨʥʘ ʱʝ ʟʘ ʯʘʩʽʚ ʜʨʝʚʥʴʦʛʦ ɭʛʠʧʪʫ, 

ɻʨʝʮʽʾ ʪʘ ʈʠʤʫ [14]. ʗʢ ʢʫʣʴʪʫʨʫ ʡʦʛʦ ʧʦʯʘʣʠ ʚʠʨʦʱʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʟ 

ʨʦʟʚʠʪʢʦʤ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʦʜʦʤʘʰʥʝʥʥʷʤ ʜʠʢʠʭ ʪʚʘʨʠʥ [15].  

ɺʠʨʦʙʥʠʮʪʚʦ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ ʷʨʦʛʦ ʜʦʩʷʛʣʠ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ 

ʟʘ ʡʦʛʦ ʝʢʩʧʦʨʪʦʤ ʋʢʨʘʾʥʘ ʫʚʽʡʰʣʘ ʜʦ ʪʨʽʡʢʠ ʣʽʜʝʨʽʚ [16]. ʇʨʦʪʝ ʧʦʩʽʚʥʽ ʧʣʦʱʽ 

ʡʦʛʦ ʫ ʩʚʽʪʽ ʟʤʝʥʰʫʶʪʴʩʷ ʢʦʞʥʦʛʦ ʨʦʢʫ. ʇʦʩʽʚʥʘ ʧʣʦʱʘ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʋʢʨʘʾʥʽ 

ʟ 2017 ʧʦ 2020 ʨʨ. ʟʤʝʥʰʠʣʘʩʷ ʟ 1,63 ʤʣʥ ʛʘ ʜʦ 1,37 ʤʣʥ ʛʘ, ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ 

ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 3,2 ʪ/ʛʘ. ɿʘ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʫʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ ʤʦʞʝ ʩʷʛʘʪʠ ʜʦ 8,5ï10,0 ʪ/ʛʘ ʟʝʨʥʘ [17ï21]. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ ʟʘ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ [22]. ɼʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ ʫ ʮʴʦʤʫ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ, ʷʢʠʡ ʟʜʘʪʥʠʡ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʛʝʥʝʪʠʯʥʦ 

ʦʙʫʤʦʚʣʝʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪ̔ ʟʝʨʥʘ [23, 24]. ʋ ʚʠʨʽʰʝʥʥʽ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʝʣʝʢʮʽʷ ʟʽ ʩʪʚʦʨʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ [25, 

26]. 

ʗʯʤʽʥʴ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʷʢʘ ʤʘʻ 

ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʯʤʝʥʶ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘʧʨʷʤʢʘʤʠ ʩʝʣʝʢʮʽʾ ʻ ʢʦʨʤʦʚʠʡ, ʧʠʚʦʚʘʨʥʠʡ ʽ ʭʘʨʯʦʚʠʡ. 

ʂʦʞʥʘ ʟ ʮʠʭ ʮʽʣʝʡ ʤʘʻ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʟʝʨʥʘ: ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ 
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ʢʦʨʤ ʽ (ʘʙʦ) ʚ ʩʪʨʘʚʫ ʚʦʥʠ ʧʨʷʤʦ ʧʨʦʪʠʣʝʞʥʽ ʪʠʤ, ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʩʦʣʦʜʦʚʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ [27, 28]. 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʪʨʝʙʠ ʣʶʜʩʪʚʘ ʫ ʧʨʦʜʦʚʦʣʴʩʪʚʽ ʪʘ ʢʦʨʤʘʭ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʷʯʤʝʥʶ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚ ʥʘʡʙʣʠʞʯʽ 

ʜʝʩʷʪʠʣʽʪʪʷ [29ï31]. 

ʗʯʤʽʥʴ ʤʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʭʘʨʯʫʚʘʥʥʽ ʣʶʜʠʥʠ. ɿʝʨʥʦ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʝʨʣʦʚʦʾ ʪʘ ʷʯʥʦʾ ʢʨʫʧ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʧʦʞʠʚʥʽʩʪʴ  ̔ʜʽʁʪʴ ʷʢ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʟʘʩʽʙ ʧʨʦʪʠ ʪʨʴʦʭ ʥʘʡʪʷʞʯʠʭ ʥʝʜʫʛʽʚ 

ʦʩʪʘʥʥʴʦʛʦ ʩʪʦʣʽʪʪʷ: ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʽ, 

ʥʘʚʽʪʴ, ʨʘʢʫ ʢʠʰʝʯʥʠʢʘ [32ï35]. ʊʘʢʦʞ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʘʩʪʽʚʮʽʚ ʪʘ ʙʦʨʦʰʥʘ [36].  

ɺʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʠʨʦʙʥʠʮʪʚʦ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʶ, 

ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʟʝʨʥʦ ʥʝ ʤʘʻ ʧʣʽʚʢʠ ʽ ʤʘʻ ʙʽʣʴʰ ʧʦʞʠʚʥʽ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʜʣ̫ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʥʽʞ ʧʣʽʚʯʘʩʪʦʛʦ. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ ʫ ʙʫʜʴ-ʷʢʦʤʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ, ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʟʝʨʥʘ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʶ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʙʽʣʴʰʽʩʪʴ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ [37]. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʶ ʚ ʨʽʟʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʻ ʚʠʱʠʡ ʚʤʽʩʪ ɓ -ʛʣʶʢʘʥʫ, 

ʥʽʞ ʚ ʽʥʰʠʭ ʟʣʘʢʘʭ, ʟʦʢʨʝʤʘ ʚ ʧʰʝʥʠʮʽ. ɿʘʚʜʷʢʠ ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʥʴʦʤʫ 

ʫʥʽʢʘʣʴʥʠʭ ʥʝ-ʢʨʦʭʤʘʣʠʩʪʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʢʦʤʧʣʝʢʩʫ ʨʝʯʦʚʠʥ ʟ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʥʘʙʦʨʫ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ, ʥʽʢʦʪʠʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʮʽʥʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟʝʨʥʦ ʤʘ̒ ʚʠʩʦʢʫ ʧʦʞʠʚʥʽʩʪʴ ʪʘ ʚʠʥʷʪʢʦʚʫ ʭʘʨʯʦʚʫ 

ʮʽʥʥʽʩʪʴ [38]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʟʨʘʟʢʽʚ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʶ ʚʤʽʩʪ ʙʽʣʢʘ 

ʽʩʪʦʪʥʦ ʚʠʱʠʡ (12,05ï15,46 %), ʥʽʞ ʫ ʧʣʽʚʯʘʩʪʠʭ (10,91ï13,82 %). ʇʨʠ ʮʴʦʤʫ ʫ 

ʰʝʩʪʠʨʷʜʥʦʛʦ ʷʯʤʝʥʶ ʚʤʽʩʪ ʙ̔ ʣʢʘ ʥʠʞʯʠʡ, ʥʽʞ ʫ ʜʚʦʨʷʜʥʦʛʦ [39ï41]. ɻʦʣʦʟʝʨʥʽ 

ʩʦʨʪʠ ʷʯʤʝʥʶ ʻ ʥʝʟʘʤʽʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʷʢ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʝʡ, ʪʘʢ ʽ ʜʣʷ 

ʚʽʜʛʦʜʽʚʣʽ ʭʫʜʦʙʠ ʪʘ ʧʪʠʮʽ [42].  

ʇʨʠ ʭʣʽʙʦʚʠʧʽʢʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʦʨʦʰʥʦ ʽʟ ʷʯʤʝʥʶ ʚ ʷʢʦʩʪʽ ʜʦʙʘʚʦʢ, 

ʷʢ ʽ ʫ ʢʦʥʜʠʪʝʨʩʴʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [43]. ʗʯʤʽʥʴ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʜʞʝʨʝʣʦʤ 

ʩʦʣʦʜʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʠʚʘ ʪʘ ʽʥʰʠʭ ʘʣʢʦʛʦʣʴʥʠʭ 

ʥʘʧʦʾʚ [44, 45]. 
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ʗʯʤʽʥʴ ʚ ʋʢʨʘʾʥʽ ʟʘʚʞʜʠ ʙʫʚ ʧʨʦʚʽʜʥʦʶ ʟʝʨʥʦʬʫʨʘʞʥʦʶ ʢʫʣʴʪʫʨʦʶ. ʁʦʛʦ 

ʟʝʨʥʦ, ʥʘʡʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʝ ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʽ ʟʘ ʢʦʨʤʦʚʠʤʠ 

ʷʢʦʩʪʷʤʠ, ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʦʨʤʽʚ. ɼʦ ʪʦʛʦ ʞ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʷʯʤʝʥʶ ʟʘʚʞʜʠ ʙʫʣʘ ʟʥʘʯʥʦ ʥʠʞʯʦʶ ʚʽʜ ʽʥʰʠʭ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ [46, 47]. 

ʉʝʣʝʢʮʽʡʥʫ ʨʦʙʦʪʫ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ, ʩʪʽʡʢʠʭ ʪʘ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ 

ʧʝʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʩʚʽʪʣʶʚʘʣʠ ʫ 

ʧʫʙʣʽʢʘʮʽʷʭ ʥʠʟʢʘ ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ [48ï55], ʘʣʝ ʧʦʚʥʘ 

ʛʝʥʝʪʠʯʥʘ ʘʜʘʧʪʘʮʽʷ ʷʯʤʝʥʶ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ. ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʛʝʥʝʪʠʯʥʠʤ 

ʨʽʟʥʦʤʘʥʽʪʪʷʤ, ʛʝʥʝʪʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʤʽʥʣʠʚʽʩʪʶ ʟʘ ʜʽʾ ʧʝʚʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [53, 57]. ɺʧʣʠʚ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʨʦʟʛʣʷʜʘʪ̒ʴʩʷ ʷʢ ʢʨʠʪʝʨʽʾ ʚʠʤʽʨʶʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ [58]. 

ʇʦʰʫʢ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʛʝʥʝʪʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʤʽʥʣʠʚʽʩʪʶ ʝʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʪʬʦʨʤʠ Diversity Array Technology 

(DArT) ʧʨʦʚʦʜʠʣʠ ʫ ʎʠʥʭʘʡ-ʊʠʙʝʪʩʴʢʦʤʫ ʥʘʛʽʨ'ʾ (ʧʦʩʫʭʘ, ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʫ ʽ 

ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʻ ʦʩʥʦʚʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʩʪʨʝʩʘʤʠ) ʥʘ 230 ʰʝʩʪʠʨʷʜʥʠʭ 

ʛʦʣʦʟʝʨʥʠʭ ʩʦʨʪʘʭ ʷʯʤʝʥʶ. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʜʝʚô̫ ʪʴ ʽʟ 22 ʣʦʢʫʩʽʚ, 

ʧʦʚô̫ ʟʘʥʠʭ ʟ ʦʟʥʘʢʘʤʠ, ʧʦʪʝʥʮʽʡʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 

[59]. 

ʋʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʠ ʝʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʱʦʜʦ ʷʯʤʝʥʶ 

ʷʨʦʛʦ [60, 61]. 

ɺ ʫʤʦʚʘʭ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ 

ʚʠʚʯʘʣʠ ʘʜʘʧʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ. ɺʠʜʽʣʝʥʦ ʟʘ 

ʢʦʤʧʣʝʢʩʥʦʶ ʦʮʽʥʢʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʠʚʥʦʩʪʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʣʽʥʽʾ 702-1-

12, 545-5-9 [62]. 

ɺ ɯʥʩʪʠʪʫʪ ̔ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ.ʗ. ʖʨô̒ ʚʘ ʅɸɸʅ ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʦʨʪʠ ʟʘ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʧʣʘʩʪʠʯʥʽʩʪʶ ʟʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ 

ʋʢʨʘʾʥʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA ʪʘ GGE biplot ʙʫʣʦ 
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ʚʠʦʢʨʝʤʣʝʥʦ ʩʦʨʪʠ ɸʣʝʛʨʦ, ʇʘʨʥʘʩ, ɸʚʛʫʨ, ɹʘʣʴʟʘʤ, ʷʢʽ ʤʘʣʠ ʥʘʡʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ. ɿʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʮʠʭ ʩʦʨʪʽʚ ʩʢʣʘʜʘʣʦ 55ï65 %, ʧʦʨʽʚʥʷʥʦ ʟ ̔ʩʪʘʥʜʘʨʪʦʤ ɺʟʽʨʝʮʴ ʽ ʩʦʨʪʘʤʠ ɻʨʽʥ ʪʘ 

ʄʦʜʝʨʥ, ʚʨʦʞʘʡʥʽʩʪʴ ʷʢʠʭ ʟʥʠʟʠʣʘʩʴ ʥʘ 66ï72 % [63]. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʄʄɯ ʪʘ GGE biplot ʘʥʘʣʽʟʽʚ ʚʦʩʴʤʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʣ̔ ʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚʠʟʥʘʯʝʥʦ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʛʝʥʦʪʠʧʫ, ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʾʭ 

ʚʟʘʻʤʦʜʽʾ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʚʠʜʽʣʝʥʦ ʩʪʘʙʽʣʴʥʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽ ʛʝʥʦʪʠʧʠ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ ʚʧʣʠʚ ʩʝʨʝʜʦʚʠʱʘ 85,8%, ʛʝʥʦʪʠʧʫ ï 8,1%, 

ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧ-ʩʝʨʝʜʦʚʠʱʝ ï 6,1% ʥʘ ʤʽʥʣʠʚʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ  ̔ʚʠʜʽʣʝʥʦ ʜʚʽ 

ʥʘʡʙʽʣʴʰ ʫʨʦʞʘʡʥʽ ʪʘ ʩʪʽʡʢʽ ʣʽʥʽʾ, ʷʢʽ ʧʝʨʝʜʘʥʽ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʷʢ 

ʩʦʨʪʠ ɸʚʛʫʨ ʪʘ ɺʝʣʝʩ [64]. 

ɻʝʥʝʪʠʯʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚʘʭ ʦʙʫʤʦʚʣʝʥʘ ʛʝʦʛʨʘʬʽʯʥʦʶ ʚʽʜʜʘʣʝʥʽʩʪʶ, ʝʢʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʨʦʱʫʚʘʥʥʷ. ɹʘʛʘʪʦʩʝʨʝʜʦʚʠʱʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʨʦʞʘʡʥʦʩʪʽ 

ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʩʦʨʪʽʚ. ʉʘʤʝ ʪʘʢʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘʙʫʚʘʶʪʴ ʜʝʜʘʣʽ 

ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ [65]. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʷʢʽ ʙʫʜʫʪʴ ʟʘʩʦʙʦʤ ʚʽʜʙʦʨʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʛʝʥʦʪʠʧʫ, 

ʧʦʪʨʽʙʥʽ ʜʘʥʽ ʧʨʦ ʫʤʦʚʠ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱ [66]. 

ʋ ʘʛʨʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʫ ʩʪʘʪʠʩʪʠʯʥʫ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʽʞ ʛʝʥʦʪʠʧʘʤʠ ʘʙʦ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧ-ʩʝʨʝʜʦʚʠʱʝ (G Ĭ E), 

ʦʩʢʽʣʴʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʪʠʧʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʽʥʰʦʛʦ [67ï

70]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʛʝʥʦʪʠʧʫ ʫ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʽʟ ʙʘʛʘʪʴʤʘ ʩʝʨʝʜʦʚʠʱʘʤʠ 

ʟʘʟʚʠʯʘʡ ʘʥʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʦʜʥʦʬʘʢʪʦʨʥʠʭ ʪʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ 

ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʨʦʞʘʶ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧ-ʩʝʨʝʜʦʚʠʱʝ [71]. 

ɺʠʚʯʘʣʠ ʚʟʘʻʤʦʜʽʾ G Ĭ E ʱʦʜʦ ʚʤʽʩʪʫ ɓ-ʛʣʶʢʘʥʫ, ʙʽʣʢʘ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ ʫ 

17 ʜʚʦʨʷʜʥʠʭ ʩʦʨʪʽʚ ʪʘ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʨʦʛʦ ʷʯʤʝʥʶ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʰʪʘʪʫ ɺʘʰʠʥʛʪʦʥ (ʉʐɸ). ɺʤʽʩʪ ɓ-ʛʣʶʢʘʥʫ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 1,81 ʜʦ 7,18 % ʽʟ 

ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 4,01 %. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ 
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ʚʨʦʞʘʡʥʽʩʪʴ ʧʨʦʷʚʠʣʠ ʩʦʨʪʠ Vespa, Lenetah, 120.23 Muir ʽ Claymore; ʩʪʘʙʽʣʴʥʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ɓ-ʛʣʶʢʘʥʫ (ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ) ï Lyon, 

Lenetah ʽ Havener; ʩʪʘʙʽʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ɓ-ʛʣʶʢʘʥʫ (ʜʣʷ 

ʩʦʣʦʜʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ) ï Copeland, 107.58, Palmer, 120.23. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʠʭ ʩʦʨʪʽʚ ʚʠʤʦʛʘʤ ʽ ʩʪʘʥʜʘʨʪʘʤ 

ʱʦʜʦ ʭʘʨʯʦʚʦʛʦ ʽ ʩʦʣʦʜʦʚʦʛʦ ʷʯʤʝʥʶ [72]. 

ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 28 ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ 

ʧʠʚʦʚʘʨʥʦʛʦ ʥʘʧʨʷʤʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʽʚʘʣʠ ʚ ʩʝʤʠ ʩʝʨʝʜʦʚʠʱʘʭ ɽʬʽʦʧʽʾ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ANOVA) ʚʠʜʽʣʝʥʦ ʚʠʩʦʢʦʚʨʦʞʘʡʥʫ ʣʽʥʽʶ 

Bekoji-1 / Grace, ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʩʦʣʦʜʫ: ʚʤʽʩʪ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 

(81,8 %), ʚʤʽʩʪ ʙʽʣʢʘ (10,0 %) ʪʘ ʙʝʪʘ-ʛʣʶʢʘʥʫ (369 ʤʛ/ʣ). ɸʥʘʣʽʟ GGE biplot 

ʚʠʷʚʠʚ, ʱʦ ʣʽʥʽʷ HB 52 / Bahati ʜʝʤʦʥʩʪʨʫʚʘʣʘ ʧʝʨʝʚʘʛʠ ʫ ʚʩʽʭ ʪʝʩʪʦʚʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ [73]. 

ʊʫʨʝʮʴʢʠʡ ʚʯʝʥʠʡ ¥zt¿rk I. ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ, 

ʜʝʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʽʣʠʚ ʩʦʨʪ Harman 

ʪʘ ʧ'ʷʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ, ʱʦ ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ 

ʩʝʨʝʜʦʚʠʱʘ [74]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʦʜʷʪʴ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʛʨʦʥʦʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʩʪʘʙʽʣʴʥʦʩʪʽ [75]. 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʦʚʠʭ ʩʦʨʪʽʚ ʧʦʨʫʰʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʟʘ̒ʤʦʜʽʾ ʛʝʥʦʪʠʧ-ʩʝʨʝʜʦʚʠʱʝ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʥʷ ʛʝʥʦʪʠʧʽʚ ʷʯʤʝʥʶ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʪʘ ʩʪʘʙʽʣʴʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʻ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʝʬʝʢʪʽʚ ʪʘ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ (ɸʄʄɯ) [76]. 

ʆʮʽʥʢʘ ʩʦʨʪʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʝʛʘ-ʩʝʨʝʜʦʚʠʱʘ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ (multi-environment trial ï 

MET)  ̔ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʛʝʥʦʪʠʧʽʚ ʷʯʤʝʥʶ. ʍʦʯʘ ʦʪʨʠʤʘʥʠʡ ʫʨʦʞʘʡ ʻ ʢʦʤʙʽʥʦʚʘʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʧʣʠʚʫ ʛʝʥʦʪʠʧʫ (G), ʩʝʨʝʜʦʚʠʱʘ (E) ʪʘ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧ Ĭ ʩʝʨʝʜʦʚʠʱʝ (GE), 
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ʣʠʰʝ G ʪʘ GE ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʩʦʨʪʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʝʛʘ-

ʩʝʨʝʜʦʚʠʱʘ. ɸʥʘʣʽʟ GGE biplot ʛʨʘʬʽʯʥʦ ʚʽʜʦʙʨʘʞʘʻ G, GE, MET ʪʘʢ, ʱʦ 

ʧʦʣʝʛʰʫʻ ʚʽʟʫʘʣʴʥʫ ʦʮʽʥʢʫ ʩʦʨʪʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʤʝʛʘ-ʩʝʨʝʜʦʚʠʱʘ [77ï80].  

ʋ ʪʨʴʦʭ ʨʘʡʦʥʘʭ ʇʽʚʥʽʯʥʦʛʦ ɻʦʥʜʘʨʫ (ɽʬʽʦʧʽʷ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ 

ʜʠʩʧʝʨʩʽʾ ʪʘ GGE biplot ʦʮʽʥʝʥʦ ʜʚʘʥʘʜʮʷʪʴ ʩʦʨʪʦʟʨʘʟʢʽʚ, ʚʨʘʭʦʚʫʶʯʠ 

ʨʘʥʥʴʦʩʪʠʛʣʽʩʪʴ, ʷʢʽʩʪʴ ʩʦʣʦʜʫ, ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʪʘ ʧʦʢʘʟʥʠʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ. 

ɺʠʷʚʣʝʥʦ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʡ ʽ ʥʘʡʙʽʣʴʰ ʘʜʘʧʪʦʚʘʥʠʡ ʫ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʩʦʨʪ 

IBON-174/03 [81]. 

ʋ ʚʦʩʴʤʠ ʨʝʛʽʦʥʘʭ ʇʽʚʥʽʯʥʦʾ ʪʘ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ ʦʮʽʥʠʣʠ 169 

ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʱʦʜʦ ʩʢʦʨʦʩʪʠʛʣʦʩʪʽ, ʚʠʩʦʪʠ, ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʣʷʛʘʥʥʷ 

ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚ ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʩʝ ʱʝ 

ʽʩʥʫʶʪʴ ʟʥʘʯʥʽ ʚʘʨʽʘʮʽʾ ʚ ʤʝʞʘʭ ʩʫʯʘʩʥʦʛʦ ʛʝʥʦʬʦʥʜʫ, ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʡ ʥʘʜʘʣʽ 

ʚʠʜʽʣʷʪʠ ʽʜʝʘʣʴʥʽ ʢʦʤʙʽʥʘʮʽʾ ʘʣʝʣʽʚ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ 

ʩʧʨʠʷʪʠ ʨʦʟʰʠʨʝʥʥʶ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʱʝ ʜʘʣʽ ʥʘ ʧʽʚʥʽʯ [82]. 

ʋ ʄʠʨʦʥʽʚʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʜʝʚôʷʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʫ ʪʨʴʦʭ ʨʽʟʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʦʥʘʭ: ʎʝʥʪʨʘʣʴʥʦʤʫ ʃʽʩʦʩʪʝʧʽ, ʇʦʣʽʩʩʽ ʪʘ ʇʽʚʥʽʯʥʦʤʫ ʉʪʝʧʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʝʡ AMMI ʪʘ GGE biplot. ɺʠʜʽʣʝʥʦ ʟʘ ʧʦʪʝʥʮʽʘʣʦʤ 

ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʾʾ ʩʪʘʙʽʣʴʥʽʩʪʶ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʫ ʣʽʥʽʶ 

ʅʫʪʘʥʩ 4855, ʷʢʘ ʧʦʻʜʥʫʻ ʨʽʚʝʥʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʨʦʞʘʡʥʦʩʪʽ ʫ ʨʽʟʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʪʘ ʻ ʢʨʘʱʠʤ ʢʘʥʜʠʜʘʪʦʤ ʫ ʩʦʨʪʠ [83]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʘ ʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʙʫʣʠ ʚʠʜʽʣʝʥʽ 

ʩʦʨʪʠ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ, ʥʘʡʙʣʠʞʯʠʤʠ ʜʦ ç̔ ʜʝʘʣʴʥʦʛʦè 

ʛʝʥʦʪʠʧʫ: ʄɯʇ ʄʠʨʥʠʡ, ʄɯʇ ɹʦʛʫʥ, ʊʘʣʽʩʤʘʥ ʄʠʨʦʥʽʚʩʴʢʠʡ, ʄɯʇ ɸʟʘʨʪ, 

ɼʦʢʘʟ, ʇʘʥ [84]. 

ʉʦʣʦʥʝʯʥʠʡ ʇ. ʄ., ʂʦʟʘʯʝʥʢʦ ʄ. ʈ., ɺʘʩʴʢʦ ʅ. ɯ. ʪʘ ʽʥʰʽ ʚʯʝʥʽ ʟ ɯʥʩʪʠʪʫʪʫ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʫ ʩʚʦʾʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ GGE biplot ʘʥʘʣʽʟʫ ʚʠʜʽʣʷʣʠ ʛʝʥʦʪʠʧʠ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʦʟʥʘʢʠ ʟ ʾʾ ʩʪʘʙʽʣʴʥʦʶ ʝʢʩʧʨʝʩʽʻʶ. ɹʫʣʠ ʚʠʜʽʣʝʥʽ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ 
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ʪʘ ʩʪʘʙʽʣʴʥʽ ʩʦʨʪʠ ʂʦʟʚʘʥ, ʇʝʨʣ, ɸʛʨʘʨʽʡ, ʂʦʩʘʨ, ɼʦʥʝʮʴʢʠʡ 14, ɸʣʝʛʨʦ, ʇʘʨʥʘʩ, 

ɸʚʛʫʨ, ɹʘʣʴʟʘʤ [64, 85ï88]. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʛʝʥʦʪʠʧʫ, ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʾ ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ  ̔ʚʠʜʽʣʠʪʠ ʩʪʘʙʽʣʴʥʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽ ʛʝʥʦʪʠʧʠ, ʉʦʣʦʥʝʯʥʠʡ ʇ. ʄ. 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ AMMI ʪʘ GGE biplot. ʋ ʧô̫ ʪʠ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ 

ʜʝʚᾷʷʪʠ ʛʝʥʦʪʠʧʽʚ. ɸʥʘʣʽʟ AMMI ʚʠʷʚʠʚ ʩʪʘʙʽʣʴʥʽ ʩʦʨʪʠ ʍʦʨʩ ʪʘ ʇʦʜʠʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ GGE biplot ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʝʚô̫ ʪʴ ʩʝʨʝʜʦʚʠʱ, ʧʨʠ ʮʴʦʤʫ ʚʠʜʽʣʠʚʰʠ 

ʚʠʩʦʢʦʚʨʦʞʘʡʥʽ ʪʘ ʩʪʘʙʽʣʴʥʽ ʩʦʨʪʠ ɼʦʢʘʟ, ɯʥʢʣʶʟʽʚ, ʍʦʨʩ [89]. 

ʅʽʤʝʮʴʢʽ ʬʝʨʤʝʨʠ ʚʢʘʟʘʣʠ ʥʘ ʥʝʦʙʭʽʜʥʩ̔ʪɹ ʧʦʩʪʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʣʷʛʘʥʥʷ ʽ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʩʦʨʪʽʚ ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ [90]. ɹʝʟʫʤʦʚʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʜʣʷ ʚʠʨʦʙʥʠʢʘ ʙʫʜʫʪʴ ʪʽ ʩʦʨʪʠ, ʷʢʽ ʤʘʶʪʴ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʪʘ 

ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [91]. 

 

1.2 ʉʪʽʡʢʽʩʪʴ ʷʯʤʝʥʶ ʷʨʦʛʦ ʜʦ ʦʩʥʦʚʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʘʙʽʦʪʠʯʥʠʭ ʪʘ 

ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ 

 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʙʫʣʦ ʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʪʠʤʝ ʟʙʽʣʴʰʝʥʥ ʁʽ ʩʪʘʙʽʣʽʟʘʮʽʶ ʚʘʣʦʚʠʭ 

ʟʙʦʨʽʚ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ. 

ɹʘʛʘʪʦʨʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʽʩʥʫʻ ʥʠʟʢʘ ʩʪʨʝʩʦʚʠʭ 

ʯʠʥʥʠʢʽʚ, ʷʢʽ ʩʫʪʪʻʚʦ ʟʥʠʞʫʶʪʴ ʚʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ ʷʨʦʛʦ: ʣʽʤʽʪ ʜʦʩʪʫʧʥʦʾ 

ʚʦʣʦʛʠ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʩʪʨʝʩʠ, ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ ʚʥʘʩʣʽʜʦʢ ʰʢʚʘʣʴʥʠʭ ʟʣʠʚʦʚʠʭ 

ʜʦʱʽʚ, ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʢʦʤʧʣʝʢʩʫ ʭʚʦʨʦʙ (ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, 

ʧʣʷʤʠʩʪʦʩʪʝʡ ʣʠʩʪʷ ʪʘ ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ) [54].  

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʻ ʦʩʦʙʣʠʚʦ ʚʽʜʯʫʪʥʠʤ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ 

ʢʦʣʠʚʘʥʥʷ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʷʢʝ ʟʫʤʦʚʣʝʥʦ ʛʣʦʙʘʣʴʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, 
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ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʜʣʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʻ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʦʨʪʽʚ, 

ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʟʤʽʥ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [6, 7]. ɿʤʝʥʰʝʥʥʷ 

ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʣʦʛʠ ʧʦʛʽʨʰʫʻ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ,  ʪʦʤʫ ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʈʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʷʯʤʝʥʶ 

ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʯʠʥʥʠʢʢʽʚ. ɺʪʨʘʪʠ ʚʨʦʞʘʶ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʚʠʩʦʢʽ ʘʙʦ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʝʜʦʩʪʘʪʥʶ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ. ʉʘʤʝ ʘʙʽʦʪʠʯʥʽ ʬʘʢʪʦʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʚʘʞʘʶʪʴʩʷ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʯʝʨʝʟ ʷʢʫ 

ʥʝʜʦʙʽʨ ʚʨʦʞʘʶ ʤʦʞʝ ʩʷʛʘʪʠ ʜʦ 71 % [92ï96]. 

ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʧʦʩʫʰʣʠʚʠʭ ʧʝʨʽʦʜʽʚ ʤʦʞʝ ʟʨʦʩʪʠ ʯʝʨʝʟ 

ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʧʘʜʽʚ. ɺ ɸʚʩʪʨʘʣʽʾ ʫ 2002/03 ʪʘ 

2006/07 ʚʝʛʝʪʘʮʽʡʥʠʭ ʧʝʨʽʦʜʘʭ ʚʠʨʦʙʥʠʮʪʚʦ ʷʯʤʝʥʶ ʩʢʦʨʦʪʠʣʦʩʷ ʥʘ 55 ʪʘ 56% 

ʯʝʨʝʟ ʩʠʣʴʥʫ ʧʦʩʫʭʫ [97]. 

ɺ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦʾ ʁʦʨʜʘʥʽʾ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʯʦʪʠʨʴʦʭ ʩʦʨʪʽʚ ʟʘ ʾʭ 

ʩʪʘʙʽʣʴʥʽʩʪʶ, ʫʨʦʞʘʡʥʽʩʪʶ ʽ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʷʢ ʫ 

ʧʦʩʫʰʣʠʚʦʤʫ, ʪʘʢ ʽ ʚ ʥʘʧʽʚʧʦʩʫʰʣʠʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʨʦʢʽʚ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʣʠ ʚʠʱʫ ʙʽʦʣʦʛʽʯʥʫ ʽ ʟʝʨʥʦʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ 

ʥʘʧʽʚʧʦʩʫʰʣʠʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ GGE biplot ʚʠʦʢʨʝʤʣʝʥʦ ʩʦʨʪ 

ACSAD 176, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ  ̔ ʙʫʚ ʥʘʡʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʠʤ [98]. 

ʋ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʮʝʥʪʨʽ çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʟʘ 1999ï2018 ʨʨ. ʽ ʚʩʪʘʥʦʚʠʣʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ ʷʨʦʛʦ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʫʨʦʞʘʡʥʦʩʪʽ ʟ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʟʘ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʷʚʠʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʫʤʦʚʠ 

ʟʚʦʣʦʞʝʥʥʷ ʢʚʽʪʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʪʨʘʚʥʷ [99]. 

ʋʯʝʥʽ ʟ ʆʜʝʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʚʧʣʠʚ ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʷʨʦʛʦ ʷʯʤʝʥʶ ʚ ʫʩʽʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʤ̔ʘʪʠʯʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ  ̔ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʩʽʚʙʫ ʷʨʦʛʦ ʷʯʤʝʥʶ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʨʘʥʽʰʝ [100ï102]. 
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ɺ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʇʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʚʠʚʯʘʣʠ ʚʧʣʠʚ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʨʽʟʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʮʝʥʪʨʽʚ. ɹʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʪʽʚ ʜʦʥʝʮʴʢʦʾ ʩʝʣʝʢʮʽʾ, ʪʘʢʠʭ ʷʢ 

ɼʦʥʝʮʴʢʠʡ 12, ʑʝʜʨʠʢ,  ɼʦʥʝʮʴʢʠʡ 14, ɸʚʝʨʩ, ɼʦʥʝʮʴʢʠʡ 15 ʪʘ ʩʦʨʪʠ ʦʜʝʩʴʢʦʾ 

ʩʝʣʝʢʮʽʾ, ʪʘʢʠʭ ʷʢ ɸʚʛʫʨ, ɸʜʘʧʪ, ʄʦʜʝʨʥ, ʃʫʢʘ, ɺʦʻʚʦʜʘ, ʊʠʤʦʬʝʡ [103]. 

ʗʯʤʽʥʴ ʷʨʠʡ  ̒ʢʫʣʴʪʫʨʦʶ, ʷʢʘ ʟʥʘʯʥʦ ʧʦʪʝʨʧʘʻ ʚʽʜ ʧʦʩʫʭʠ ʪʘ ʜʽʾ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʪʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʧʦʩʫʭʦ- ʪʘ ʞʘʨʦʩʪʽʡʢʦʩʪʽ ʮʽʻʾ 

ʢʫʣʴʪʫʨʠ. [3, 104ï106]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʣʦʢʫʩʽʚ 

ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ (QTL), ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʨʦʞʘʡʥʽʩʪʶ, ʾʭ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʥʘ 

ʭʨʦʤʦʩʦʤʽ 2H. ɺʠʷʚʠʣʠ, ʱʦ ʩʠʨʽʡʩʴʢʽ ʙʘʪʴʢʽʚʩʴʢʽ ʛʝʥʦʪʠʧʠ ʚʥʝʩʣʠ ʘʣʝʣʽ, ʱʦ 

ʟʥʠʞʫʶʪʴ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢ ʫ ʙʽʣʴʰʦʩʪʽ QTL ʜʣʷ ʤʘʩʠ ʟʝʨʥʘ, ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ, 

ʜʦʚʞʠʥʠ ʢʦʣʦʩʘ, ʧʨʠʩʢʦʨʶʶʪʴ ʢʦʣʦʩʽʥʥʷ, ʘ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʘʣʝʣʽ, ʱʦ 

ʟʙʽʣʴʰʫʶʪʴ ʜʦʚʞʠʥʫ ʩʪʝʙʣʘ. ɺʠʦʢʨʝʤʣʝʥʦ ʣʽʥʽʾ ʟ ʧʨʠʡʥʷʪʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ, ʧʦʻʜʥʫʶʯʠ ʙʘʞʘʥʽ ʦʟʥʘʢʠ ʘʙʦ ʘʣʝʣʽ ʚʽʜ ʾʭʥʽʭ ʙʘʪʴʢʽʚ: 

ʨʘʥʥʴʦʩʪʠʛʣʽʩʪʴ ʚʽʜ ʩʠʨʽʡʩʴʢʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʣʽʥʽʾ Cam/B1/CI08887//CI05761 ̔  

ʥʠʟʴʢʦʨʦʩʣʽʩʪʴ ʚʽʜ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʥʘʧʽʚʢʘʨʣʠʢʦʚʦʛʦ ʩʦʨʪʫ Maresi [107]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ̔ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥ, 

ʘʥʘʣʽʟʫʶʯʠ ʜʝʷʢʽ ʘʛʨʦʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ 

ʽʥʙʨʝʜʥʠʭ ʣʽʥʽʡ, ʧʨʦʚʦʜʠʣʠ ʦʮʽʥʢʫ ʨʦʩʣʠʥ, ʷʢ ̔ ʚʠʨʦʱʫʚʘʣʠ ʫ ʪʨʴʦʭ ʨʽʟʥʠʭ 

ʫʤʦʚʘʭ: ʜʦʙʨʝ ʧʦʣʠʪʽ ï 70% ʜʦ ʧʦʪʨʝʙʠ, ʧʦʤʽʨʥʦ ï 35% ʜʦ ʧʦʪʨʝʙʠ ʽ ʧʨʠ ʧʦʣʠʚʽ 

ʣʠʰʝ 10% ʚʽʜ ʧʦʪʨʝʙʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʩʫʭʘ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʘ ʥʘ 

ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʩʠʣʴʥʦʛʦ 

ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʥʘʢ. ɯʩʪʦʪʥʦʾ ʨʽʟʥʠʮʽ ʥʝ ʙʫʣʦ ʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʤʽʞ ʜʦʙʨʝ ʧʦʣʠʪʠʤʠ ʪʘ ʧʦʤʽʨʥʠʤʠ ʫʤʦʚʘʤ 

[108].  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʦʟʥʘʢ, ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʚʤʽʩʪʫ 

ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫ ʜʚʦʭ ʨʝʛʽʦʥʘʭ, ʦʮʽʥʶʶʯʠ 15 ʜʚʦʨʷʜʥʠʭ ʪʘ 10 

ʰʝʩʪʠʨʷʜʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʚ ʫʤʦʚʘʭ ʤʝʭʘʥʽʯʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ, ʧʦʨʽʚʥʶʶʯʠ ʟ ʢʦʥʪʨʦʣʝʤ, ʜʝ ʥʝ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʤʝʭʘʥʽʯʥʝ ʚʠʜʘʣʝʥʥʷ 
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ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʜʝʬʦʣʽʘʮʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʙʽʣʴʰʦʛʦ ʟʥʠʞʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʪʘ ʚʤʽʩʪʫ ʙʽʣʢʘ ʫ ʰʝʩʪʠʨʷʜʥʠʭ ʛʝʥʦʪʠʧʽʚ (37,6% ʪʘ 12,3% 

ʚʽʜʧʦʚʽʜʥʦ), ʥʽʞ ʫ ʜʚʦʨʷʜʥʠʭ (28,8% ʪʘ 7,1% ʚʽʜʧʦʚʽʜʥʦ). ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʰʝʩʪʠʨʷʜʥʽ ʟʨʘʟʢʠ ʧʦʢʘʟʘʣʠ ʢʨʘʱʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʧʦʩʫʭʠ. ɿʘ ʜʘʥʠʤʠ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʛʝʥʦʪʠʧʠ ʦʙʦʭ ʚʠʜʽʚ ʷʯʤʝʥʶ ʟ 

ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ, ʜʦʚʰʠʤ ʚʝʨʭʥʽʤ ʤʽʞʚʫʟʣʷʤ ʪʘ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ 

ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ ʤʘʣʠ ʚʠʱʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʧʽʜ ʯʘʩ ʽʤʽʪʘʮʽʾ ʧʦʩʫʭʠ [109]. 

ɻʨʫʧʘ ʥʽʤʝʮʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʦʚʝʣʘ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ 209 ʛʝʥʦʪʠʧʽʚ ʷʨʦʛʦ ʷʯʤʝʥʶ ʚ ʫʤʦʚʘʭ ʰʪʫʯʥʦʾ ʧʦʩʫʭʠ, ʘ 

ʪʘʢʦʞ ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʦʛʝʥʦʤʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʩʦʮʽʘʮʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʣʦʢʫʩʽʚ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ (QTL) ʽ ʚʥʝʩʢʽʚ ʘʣʝʣʝʡ ʜʣʷ 

ʢʦʞʥʦʾ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʥʘʢ. ɼʣʷ 17 ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʧʦʥʘʜ 

110 ʣʦʢʫʩʽʚ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧʫ ʽ ʫʤʦʚ ʧʦʩʫʭʠ (G Ĭ T ï genoype Ĭ treatment), ʱʦ 

ʧʦʷʩʥʶʶʪʴ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʦʥʘʜ 50% ʛʝʥʝʪʠʯʥʦʾ ʜʠʩʧʝʨʩʽʾ [110]. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ ʷʯʤʝʥʶ ʜʦʚʝʣʠ, 

ʱʦ ʧʦʩʫʭʘ ʩʫʪʪʻʚʦ (ʈ <0,01) ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʽʨ ʽ ʤʘʩʫ ʟʝʨʥʽʚʦʢ, ʘ ʪʘʢʦʞ ʷʢʽʩʪʴ 

ʟʝʨʝʥ. ɺʤʽʩʪ ʢʨʦʭʤʘʣʶ ʟʤʝʥʰʠʚʩʷ, ʘ ʚʤʽʩʪ ʙʽʣʢʘ ʟʙʽʣʴʰʠʚʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʦʩʫʭʠ. ʂʨʽʤ ʪʦʛʦ, ʛʝʥʦʪʠʧʠ ʚʘʨʽʶʚʘʣʠ ʟʘ ʚʤʽʩʪʦʤ ʩʘʭʘʨʦʟʠ, ʛʣʶʢʦʟʠ ʪʘ 

ʬʨʫʢʪʦʟʠ [111]. 

ɼʦʩʣʽʜʞʝʥʥʷ 328 ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʱʦʜʦ 

ʜʦʚʞʠʥʠ ʢʦʣʝʦʧʪʠʣʷ ï ʚʘʞʣʠʚʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʦʟʥʘʢʠ, ʧʦʷôʷʟʘʥʦʾ ʟ 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ, ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʽ ʚʘʨʽʘʮʽʾ ʪʘ ʚʠʷʚʠʣʠ 8 ʛʝʥʽʚ ʽ 12 ʣʦʢʫʩʽʚ, ʷʢʽ 

ʟʥʘʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʮʽʻʶ ʦʟʥʘʢʦʶ [112]. 

ɺʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʮʽʡ ʛʝʥʦʬʦʥʜʫ ʜʠʢʦʛʦ ʷʯʤʝʥʶ 

ʩʪʘʣʦ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʛʨʘʤ ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʟʘ ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ɿʘʨʫʙʽʞʥʽ 

ʚʯʝʥʽ ʧʨʦʚʝʣʠ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʮʽʥʥʽʩʪʴ ʦʮʽʥʢʠ ʜʠʢʦʛʦ ʷʯʤʝʥʶ ʫ 

ʧʦʰʫʢʘʭ ʥʦʚʠʭ ʘʣʝʣʽʚ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ. ɺʩʪʘʥʦʚʠʣʠ, ʱʦ ʟʘ ʚʩʽʤʘ 

ʦʟʥʘʢʘʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʢʨʝʤʠʭ ʨʦʩʣʠʥ, ʙʘʛʘʪʦ ʟ ʥʠʭ 

ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʨʘʟʦʤ ʽʟ ʚʽʜʦʤʠʤʠ ʛʝʥʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʽ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 
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ʨʦʟʚʠʪʢʫ, ʙʫʣʠ ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʣʦʢʫʩʠ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ (QTL), ʷʢʽ ʧʽʜʚʠʱʫʚʘʣʠ 

ʬʝʥʦʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ʽ ʟʙʽʣʴʰʫʚʘʣʠ ʙʽʦʤʘʩʫ ʥʘ 10  ̔17%, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ 

ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ 

ʷʯʤʝʥʶ [97, 113ï116]. 

ʂʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʦʟʥʘʢ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʫʨʦʞʘʡʥʽʩʪʶ, 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʢʦʣʝʢʮʽʾ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ, ʷʢʘ ʚʢʣʶʯʘʻ 107 ʜʠʢʠʭ ʛʝʥʦʪʠʧʽʚ, 

ʧʦʭʦʜʞʝʥʥʷʤ ʟ 12 ʢʨʘʾʥ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 76 ʤʘʨʢʝʨʽʚ SSR. ɿʘ ʚʩʽʤʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʦʙʨʝ ʟʚʦʣʦʞʝʥʠʤʠ 

ʫʤʦʚʘʤʠ ʪʘ ʫʤʦʚʘʤʠ ʧʦʩʫʭʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʽʣʴʢʘ ʭʨʦʤʦʩʦʤʥʠʭ 

ʦʙʣʘʩʪʝʡ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʣʴʰ ʥʽʞ ʦʜʥʫ ʦʟʥʘʢʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʝ ʽʩʥʫʚʘʥʥʷ ʧʣʝʡʦʪʨʦʧʥʠʭ ʘʙʦ ʥʝʧʨʷʤʠʭ ʝʬʝʢʪʽʚ. ʌʝʥʦʪʠʧʦʚʘ ʚʘʨʽʘʮʽʷ, 

ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʘʩʦʮʽʘʮʽʷʤʠ ʤʘʨʢʝʨʘ ʪʘ ʦʟʥʘʢʠ, ʢʦʣʠʚʘʣʘʩʴ 

ʚʽʜ 5,08 ʜʦ 27,84 %. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ, ʱʦ ʜʠʢʠʡ ʷʯʤʽʥʴ ʻ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʦʟʥʘʢ, ʱʦ ʩʧʨʠʷʶʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ [117]. 

ʋ ʚʠʚʯʝʥʥʽ ʧʦʧʫʣʷʮʽʡ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʭʨʦʤʦʩʦʤʥʦ ʟʘʤʽʱʝʥʠʭ ʣʽʥʽʡ, 

ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʩʦʨʪʫ Harrington ʽ ʜʠʢʦʛʦ ʷʯʤʝʥʶ Cesarea 26-24, ʚʠʟʥʘʯʠʣʠ ʣʽʥʽʾ, 

ʷʢʽ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʩʦʨʪʫ Harrington ʷʢ ʟʘ ʷʢʽʩʥʠʤʠ, ʪʘʢ ʽ ʟʘ 

ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʇʽʜʢʨʝʩʣʝʥʦ ʨʦʣʴ ʜʠʢʦʾ ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʮʽʡ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʙʽʣʴʰ ʪʦʣʝʨʘʥʪʥʠʭ ʽ ʩʪʽʡʢʠʭ 

ʜʦ ʩʪʨʝʩʽʚ ʩʦʨʪʽʚ [118]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ ʮʽʥʥʽʩʪʴ ʦʮʽʥʢʠ ʜʠʢʠʭ ʨʦʜʠʯʽʚ ʫ ʧʦʰʫʢʘʭ ʥʦʚʠʭ 

ʛʝʥʦʪʠʧʽʚ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʘʜʘʧʪʘʮʽʾ ʷʯʤʝʥʶ ʜʦ 

ʘʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ [119]. 

ɺʯʝʥʠʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʪʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ, 

ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʟʦʢʨʝʤʘ ʷʯʤʝʥʶ ʷʨʦʛʦ [120ï122]. 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʦʨʫʰʝʥʥʷ ʩʽʚʦʟʤʽʥʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʙʝʟʢʦʥʪʨʦʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥ ̫ ʧʝʩʪʠʮʠʜʽʚ ʪʘ 
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ʭʽʤʽʯʥʠʭ ʜʦʙʨʠʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʟʝʨʥʘ [123ï128]. 

ɺ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚ 2013ï2016 ʨʨ. ʧʨʦʚʝʜʝʥʦ 

ʦʮʽʥʢʫ 30 ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʨʽʟʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʪʘ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʨʦʩʣʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʨʦʢʫ. ɺʠʜʽʣʝʥʦ ʩʦʨʪʠ Mastvinster, Sebastian, ʂʦʤʘʥʜʦʨ ʪʘ 

Kangoo ʷʢ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʷʨʦʛʦ [129]. 

ɿ hʝʩʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʘʜʘʧʪʦʚʘʥʠʭ ʩʦʨʪʽʚ ʟʘ ʩʪʫʧʝʥʝʤ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ 

ʚʠʜʽʣʝʥʦ ʩʦʨʪ ɸʚʛʫʨ, ʷʢʠʡ ʙʫʚ ʥʘʡʙʽʣʴʰ ʧʣʘʩʪʠʯʥʠʤ ʽ ʨʝʘʛʫʚʘʚ ʥʘ ʟʤʽʥʫ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʘ ɸʛʨʘʨʽʡ ʪʘ ʍʦʨʩ ï ʩʪʘʙʽʣʴʥʠʤʠ ʟʘ ʧʨʦʷʚʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

[130]. 

ʉʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ ʧʦ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ ʚʢʣʶʯʘʻ 

ʪʘʢʦʞ ʦʮʽʥʢʫ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʣʷʛʘʥʥʷ. ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʣʷʛʘʥʥʷʤ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʚʢʣʶʯʘʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʘʥʘʪʦʤʽʯʥʽ ʦʟʥʘʢʠ ʨʘʟʦʤ ʽʟ 

ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʩʪʝʙʣʘ [131ï133]. 

ʋ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨʘʭ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ ʩʪʝʙʣʘ ʨʦʩʣʠʥʠ 

ʩʧʨʠʷʻ ʩʪʽʡʢʦʩʪʽ ʩʪʝʙʣʘ ʜʦ ʚʠʣʷʛʘʥʥʷ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʟʝʨʥʘ. ʄʽʮʥʽʩʪʴ ʩʪʝʙʣʘ ʻ ʪʘʢʦʞ ʚʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ ʫ 

ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ [134]. ɺʘʞʣʠʚʠʤ ʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʠʣʷʛʘʥʥʷ ʽ 

ʩʠʥʪʝʟʦʤ ʣʽʛʥʽʥʫ. ʇʨʦʮʝʩ ʣʽʛʥʽʬʽʢʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʩʠʣʴʥʠʤ ʚʧʣʠʚʦʤ 

ʛʝʥʦʪʠʧʫ ʪʘ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʜʠʥʘʤʽʢʫ 

ʩʠʥʪʝʟʫ ʣʽʛʥʽʥʫ ʪʘ ʚʽʜʢʣʘʜʝʥʥʷ ʡʦʛʦ ʚ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʢʘʭ ʷʯʤʝʥʶ. ʇʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ, ʱʦ ʩʪʽʡʢʽʩʪʴ ʩʪʝʙʣʘ ʜʦ ʚʠʣʷʛʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʙʽʣʴʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʣʽʛʥʽʥʫ [135]. 

ʅʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ ʫ ʷʯʤʝʥʶ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʦʟʥʘʢʠ ʥʘʜʟʝʤʥʠʭ ʯʘʩʪʠʥ (ʜʦʚʞʠʥʘ, ʤʽʮʥʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ ʩʪʝʙʣʘ; ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ 

ʩʪʝʙʣʘ; ʜʦʚʞʠʥʘ, ʢʽʣʴʢʽʩʪʴ ʽ ʤʘʩʘ ʤʽʞʚʫʟʣʽʚ; ʨʦʟʤʽʨ ʢʦʣʦʩʘ ʽ ʤʘʩʘ ʢʦʣʦʩʘ) [136ï

138]. 

ʋʯʝʥʠʤʠ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʦʮʽʥʝʥʦ ʩʦʨʪʠ ʽ 

ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʾʾ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 



38 

 

ʪʘ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ. ɺʠʜʽʣʝʥʦ ʩʦʨʪʠ: ʍʦʨʩ, ɸʚʛʫʨ, ʃʽʜʝʨ, Grase, 

Datcha, Margret ʽ ʣʽʥʽʷ 14-561 ʟʘ ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ; ʃʽʜʝʨ, ɸʤʽʣ, Datcha, 

Grase ʽ ʣʽʥʽʷ 15-139 ʟʘ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʠʣʷʛʘʥʥʷ; ʟʘ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ï ˆʘʪʫʥʦʢ, ɸʤʽʣ, ɸʭ̔ʣʣʝʩ, ʍʦʨʩ, ʂʨʘʩʝʥʴ, ʷʢʽ ʻ ʮʽʥʥʠʤ ʚʠʭʽʜʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʩʝʣʝʢʮʽʾ [139]. 

ʉʦʨʪʦʚʘ ʘʛʨʦʪʝʭʥʽʢʘ ʚʠʨʦʱʫʚʘʥʥʷ ʷʯʤʝʥʶ ʜʫʞʝ ʚʧʣʠʚʘʻ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ 

ʨʦʩʣʠʥ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ [140]. ʆʮʽʥʢʘ ʱʦʜʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʷʯʤʝʥʶ 

ʧʦʢʘʟʘʣʘ, ʱʦ ʨʦʩʣʠʥʠ ʟʽ ʟʙʽʣʴʰʝʥʦʶ ʢʫʱʠʩʪʽʩʪʶ ʙʫʣʠ ʥʠʞʯʠʤʠ, ʮʚʽʣʠ ʧʽʟʥʽʰʝ, 

ʤʘʣʠ ʤʝʥʰʝ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʪʘ ʥʠʞʯʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʥʽʞ ʧʨʷʤʦʩʪʦʷʯʽ 

ʨʦʩʣʠʥʠ [141]. 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ  ̔ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ [142], ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʻ ʥʘ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʡʥʦʩʪʽ: ʯʠʩʣʦ ʙʽʯʥʠʭ ʩʪʝʙʝʣ ʥʘ ʨʦʩʣʠʥʫ, ʯʠʩʣʦ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʪʘ ʤʘʩʫ 1000 

ʟʝʨʝʥ [143ï145]. ɿʥʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʦʟʥʘʢ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʘʨʭʽʪʝʢʪʦʥʽʢʦʶ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʩʪʨʫʢʪʫʨʠ ʧʘʛʦʥʽʚ, ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʥʩʪʨʫʶʚʘʪʠ ʽʜʝʦʪʠʧʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ 

ʷʯʤʝʥʶ [146]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʧʘʛʦʥʽʚ, ʰʠʨʠʥʦʶ ʣʠʩʪʢʽʚ ʽ 

ʜʽʘʤʝʪʨʦʤ ʩʪʝʙʣʘ. ɿʥʘʥʥʷ ʧʨʦ ʛʝʥʝʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʨʦʟʚʠʪʢʫ ʩʪʝʙʝʣ ʫ ʷʯʤʝʥʶ ʻ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʢʽʣʴʢʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʧʘʛʦʥʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ [147]. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ, ʱʦ ʚʠʣʷʛʘʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ 

ʜʦʚʞʠʥʫ ʢʦʣʦʩʘ ʽ ʤʘʩʫ 1000 ʟʝʨʝʥ, ʧʨʦʪʝ ʤʘʣʘ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʽʟ ʢʽʣʴʢʽʩʪʶ 

ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ. ʊʘʢʦʞ ʛʝʥʦʪʠʧʠ ʟ ʤʝʥʰʦʶ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ ʧʝʨʰʠʭ 

ʯʦʪʠʨʴʦʭ ʤʽʞʚʫʟʣʽʚ ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʩʪʽʡʢʠʤʠ ʜʦ ʚʠʣʷʛʘʥʥʷ [128]. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʟʦʩʝʨʝʜʞʝʥʽ 

ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʪʦʚʱʠʥʠ ʩʪʝʙʣʘ ʪʘ ʟʤʽʥʽ ʘʥʘʪʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʘʪʥʴʦʾ ʡʦʛʦ ʤʽʮʥʦʩʪʽ. 
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ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʫ ʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, 

ʱʦ ʬʦʨʤʫʻ ʨʽʚʝʥʴ ʡʦʛʦ ʘʜʘʧʪʘʮʽʾ ʜʦ ʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʜʦʙʫʪʢʠ 

ʚ ʭʽʤʽʯʥʦʤʫ ʟʘʭʠʩʪʽ ʨʦʩʣʠʥ ʚʽʜ ʭʚʦʨʦʙ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʡʢʠʭ ʩʦʨʪʽʚ 

ʟʘʣʠʰʘʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʟʘʩʦʙʦʤ ʟʘʭʠʩʪʫ 

ʧʨʦʪʠ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɿʘʛʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʙʫʜʥʠʢʽʚ 

ʭʚʦʨʦʙ ʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʷʨʦʛʦ 

ʷʯʤʝʥʶ ʻ ʣʠʩʪʦʚʽ ï ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ, ʩʽʪʯʘʩʪʘ, ʩʤʫʛʘʩʪʘ ʽ ʪʝʤʥʦ-ʙʫʨʘ 

ʧʣʷʤʠʩʪʦʩʪʽ, ʢʘʨʣʠʢʦʚʘ ʽʨʞʘ. 

ɹʦʨʦʰʥʠʩʪʘ ʨʦʩʘ, ʩʧʨʠʯʠʥʝʥʘ ʛʨʠʙʦʤ Blumeria graminis DC. Golovin ex 

Speer f. sp. hordei (ʩʠʥʦʥʽʤ Erysiphe graminis DC. f. sp. hordei Em Marchall) ï 

ʦʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʭʚʦʨʦʙ ʷʯʤʝʥʶ, ʻ ʦʩʥʦʚʥʠʤ ʦʙʤʝʞʫʶʯʠʤ ʬʘʢʪʦʨʦʤ 

ʚʠʨʦʙʥʠʮʪʚʘ ʷʯʤʝʥʶ, ʷʢʝ ʩʧʨʠʯʠʥʷʻ ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʪʘ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ [148]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʝʣʝʢʮʽʦʥʝʨʠ, ʟʘʟʚʠʯʘʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʚʦʾʭ ʩʝʣʝʢʮʽʡʥʠʭ 

ʧʨʦʛʨʘʤʘʭ ʪʘʢʽ ʦʩʥʦʚʥʽ ʛʝʥʠ ʩʪʽʡʢʦʩʪʽ, ʷʢ: Mlo6, Mlo7, Mlo9, Mlo12 ̔  Mlo13, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʣʦʢʫʩʫ Mlo, ʪʘ ʛʝʥʠ ʩʪʽʡʢʦʩʪʽ Mlk, Mlg, MlLa, Mlh, Mlra. 

ʇʦʰʠʨʝʥʥʷ ʧʘʪʦʛʝʥʽʚ ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʝʥʝʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ [149]. ʃʦʢʫʩʠ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʜʣʷ ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ 

ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘ ʚʩʽʭ ʩʝʤʠ ʭʨʦʤʦʩʦʤʘʭ ʷʯʤʝʥʶ [150, 151]. 

ʅʝʩʧʝʮʠʬʽʯʥʠʡ ʛʝʥ mlo ʻ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ ʩʪʽʡʢʦʩʪʽ ʫ ʷʨʦʛʦ ʷʯʤʝʥʶ 

[152ï154]. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʛʝʥʽʚ ʨʘʩʦʚʦʾ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʻ 

ʚʘʞʣʠʚʦʶ ʯʝʨʝʟ ʾʭʥʶ ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʽʾ [155]. 

ʆʜʥʘʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʽʡʢʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʪʠʧ 

ʝʧʽʜʝʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʛʝʥʝʪʠʯʥʝ ʧʦʭʦʜʞʝʥʥʷ ʨʦʩʣʠʥʠ, ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʛʝʥʦʪʠʧ ʟʙʫʜʥʠʢʘ [156]. ʉʪʽʡʢʽʩʪʴ ʩʦʨʪʽʚ, ʦʙʫʤʦʚʣʝʥʘ ʦʩʥʦʚʥʠʤʠ 

ʛʝʥʘʤʠ, ʥʝʪʨʠʚʘʣʘ ʽ ʟʘ ʫʤʦʚʠ ʧʦʷʚʠ ʛʨʠʙʥʠʭ ʧʘʪʦʪʠʧʽʚ ʟ ʥʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʚʪʨʘʯʝʥʘ ʧʨʦʪʷʛʦʤ 4ï5 ʨʦʢʽʚ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʝʣʠʢʫ 

ʤʽʥʣʠʚʽʩʪʴ ʽ ʰʚʠʜʢʫ ʧʨʠʩʪʦʩʦʚʫʚʘʥʽʩʪʴ ʧʘʪʦʛʝʥʘ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʣʷʪʴ ʩʦʨʪʠ ʟ 

Mlo-ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʷʢʽ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  
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ʏʝʩʴʢʠʡ ʚʯʝʥʠʡ Dreiseitl A. ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʧʨʦʚʦʜʠʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʷʚʣʝʥʥʶ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʜʞʝʨʝʣ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʷʯʤʝʥʶ, ʱʦʙ ʧʦʻʜʥʘʪʠ ʾʭ ʽʟ ʪʠʤʠ, ʱʦ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ 

ʩʦʨʪʘʭ, ʽ ʧʽʜʚʠʱʠʪʠ ʫʞʝ ʽʩʥʫʶʯʫ ʩʪʽʡʢʽʩʪʴ [157ï160]. 

ɺ ʫʤʦʚʘʭ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʦʚʝʜʝʥʦ ʽʤʫʥʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 130 ʩʦʨʪʦʟʨʘʟʢʽʚ ʷʯʤʝʥʶ 

ʷʨʦʛʦ ʩʚʽʪʦʚʦʾ ʢʦʣʝʢʮʽʾ ʟʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ. ʅʘ ʧʨʦʚʦʢʘʮʽʡʥʦʤʫ 

ʬʦʥʽ ʚʠʚʯʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙʠ ʪʘ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦ ʧʦʧʫʣʷʮʽʾ ʟʙʫʜʥʠʢʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʨʦʷʚʣʷʶʪʴ ʨʝʮʝʩʠʚʥʽ ʛʝʥʠ 

mlo: mlo9 ʪʘ mlo11 ʽ ʢʦʤʙʽʥʘʮʽʷ ʛʝʥʽʚ: mlo+Mla1, mlo+Mla13+Ml(La) ʪʘ 

mlo+Mla12. ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʩʽʤ ʨʦʢʽʚ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʧʦʧʫʣʷʮʽʾ ʟʙʫʜʥʠʢʘ 

ʤʘʣʠ ʩʦʨʪʠ Breemar, Madeira, Barke, ʉlass, Eunova, Adonis, Bojos, Danuta, Aspen, 

Josefin [161]. 

ʆʜʥ̔̒ ʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʰʢʦʜ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʷʯʤʝʥʶ ʚ 

ʦʩʥʦʚʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʦʞ ʩʽʪʯʘʩʪʘ ʧʣʷʤʠʩʪʽʩʪʴ, ʱʦ 

ʩʧʨʠʯʠʥʶʻʪʴʩʷ ʟʙʫʜʥʠʢʦʤ Pyrenophora teres Drechs. (ʩʠʥʦʥʽʤ Helminthosporium 

teres Sacc.). Pyrenophora teres ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʜʚʦʭ ʬʦʨʤʘʭ: P. teres f. teres 

Drechs.ʪʘ P. teres f. maculata Smed.-Pet. ɰʭ ʤʦʞʥʘ ʚʽʜʨʽʟʥʠʪʠ ʟʘʚʜʷʢʠ 

ʭʘʨʘʢʪʝʨʥʠʤ ʧʣʷʤʠʩʪʠʤ ʥʝʢʨʦʪʠʯʥʠʤ ʫʨʘʞʝʥʥʷʤ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʥʘ ʣʠʩʪʢʘʭ 

ʟʘʨʘʞʝʥʠʭ ʩʧʨʠʡʥʷʪʣʠʚʠʭ ʨʦʩʣʠʥ ʷʯʤʝʥʶ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʨʦʩʣʠʥ ʽ ʥʘʣʠʚʫ ʟʝʨʥʘ [162, 163]. ʉʽʪʯʘʩʪʘ 

ʧʣʷʤʠʩʪʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʘʞʣʠʚʠʭ ʭʚʦʨʦʙ ʷʯʤʝʥʶ, ʪʠʧʦʚʽ 

ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 10% ʜʦ 40%, ʘ ʟʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʝʧʽʜʝʤʽʯʥʠʭ 

ʫʤʦʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʱʝ ʙʽʣʴʰʠʭ ʚʪʨʘʪ, ʜʦ 70% [164, 165]. 

ɻʝʥʠ ʪʘ ʣʦʢʫʩʠ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ (QTL), ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʟʙʫʜʥʠʢʘ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ʷʯʤʝʥʶ Pyrenophora teres f. teres, 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʥʘ ʚʩʽʭ ʩʝʤʠ ʭʨʦʤʦʩʦʤʘʭ ʷʯʤʝʥʶ: 1H, 2H, 2HS, 2HL, 3HL, 4H, 

5H, 6HL, 7H. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʩʦʮʽʘʮʽʡʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʣʦʢʫʩʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ʚʠʜʽʣʝʥʦ ʰʽʩʪʴ ʦʢʨʝʤʠʭ 

ʣʦʢʫʩʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʨʘʥʽʰʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦʤʫ QTL ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ 
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ʭʚʦʨʦʙʠ, ʚʠʟʥʘʯʝʥʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʜʚʦʙʘʪʴʢʽʚʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ (QRpt4, 

QRpt6, Rpt4, Rpt6, Rpt7 ʽ QTL ʥʘ 4H, ʷʢʦʤʫ ʥʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʛʝʥʘ ʘʙʦ 

ʥʦʤʝʥʢʣʘʪʫʨʠ QTL). ɺʠʦʢʨʝʤʣʝʥʦ 21 ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʥʦʚʠʡ ʣʦʢʫʩ, ʚʦʥʠ 

ʤʦʞʫʪʴ ʧʨʝʜʩʪʘʚʣʷʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʣʦʢʫʩʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ/ʘʙʦ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ [166]. 

Muria-Gonzalez M. J. ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʜʽʣʠʣʠ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʣʢʽʚ ʪʘ ʾʭ ʤʦʞʣʠʚʫ ʨʦʣʴ ʫ ʚʟʘʻʤʦʜʽʾ ʨʦʩʣʠʥ ʽ ʧʘʪʦʛʝʥʽʚ. ɹʽʣʢʠ 

ʚʠʷʚʣʷʣʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷʤ ʟ ʧʦʜʘʣʴʰʦʶ ʧʨʦʪʝʦʤʽʢʦʶ. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʙʽʣʢʽʚ ʚ ʘʢʪʠʚʥʠʭ ʬʨʘʢʮʽʷʭ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʬʽʣʴʪʨʘʪʫ ʢʫʣʴʪʫʨʠ, ʙʫʣʠ ʛʣʽʢʦʟʠʜʘʟʠ (20%), ʧʝʧʪʠʜʘʟʠ (8%), 

ʽʥʰʽ ʛʽʜʨʦʣʘʟʠ (8%) ʪʘ ʚʠʩʦʢʘ ʯʘʩʪʢʘ ʙʽʣʢʽʚ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ (30%). ʂʨʽʤ ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʣʠ, ʱʦ ʛʽʧʦʪʝʪʠʯʥʠʡ ʙʽʣʦʢ ʻ 

ʝʬʝʢʪʦʨʦʤ ʽ ʜʦʜʘʪʢʦʚʽ ʙʽʣʢʠ ʙʫʜʫʪʴ ʩʭʦʞʠʤʠ ʥʘ ʚʽʜʦʤʽ ʝʬʝʢʪʦʨʠ ʟʚôʷʟʫʚʘʥʥʷ 

ʭʽʪʠʥʫ, ʨʠʙʦʥʫʢʣʝʘʟʠ ʪʘ ʢʽʥʘʟʠ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʧʨʦ ʙʽʣʢʠ ʻ ʮʽʥʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ ʧʨʠ ʫʨʘʞʝʥʥʽ 

ʟʙʫʜʥʠʢʦʤ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪ̔ [167]. 

Amezrou R. ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʦʮʽʥʶʚʘʣʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ 

ʚ ʢʦʣʝʢʮʽʾ ʷʯʤʝʥʶ ʟ 336 ʛʝʥʦʪʠʧʽʚ ʥʘ ʩʪʘʜʽʾ ʧʨʦʨʦʩʪʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʟʦʣʷʪʽʚ 

LGDPtt.19 ʪʘ TD10 ʫ ʉʐɸ ʪʘ ʥʘ ʩʪʘʜʽʾ ʜʦʨʦʩʣʠʭ ʨʦʩʣʠʥ ʫ ʩʝʤʠ ʩʝʨʝʜʦʚʠʱʘʭ ʫ 

ʄʘʨʦʢʢʦ. ʏʦʪʠʨʠ ʛʝʥʦʪʠʧʠ ʧʦʢʘʟʘʣʠ ʩʝʨʝʜʥʶ ʨʝʘʢʮʽʶ ʥʘ ʽʥʬʝʢʮʽʶ (IRs Ò 2) ʜʦ 

ʦʙʦʭ ʽʟʦʣʷʪʽʚ ï LGDPttt.19 ʽ TD10 ʥʘ ʩʪʘʜʽʾ ʧʨʦʨʦʩʪʢʽʚ, ʘ 30 ʛʝʥʦʪʠʧʽʚ ʚʠʷʚʠʣʠ 

ʩʪʽʡʢʽʩʪʴ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ, ʪʦʜʽ ʷʢ ʪʨʠ ʛʝʥʦʪʠʧʠ ʚʠʷʚʠʣʠ ʥʘʡʚʠʱʫ ʩʪʽʡʢʽʩʪʴ 

ʥʘ ʦʙʦʭ ʩʪʘʜʽʷʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʘʩʦʮʽʘʮʽʾ ʚʩʴʦʛʦ ʛʝʥʦʤʫ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ 31 

ʦʢʨʝʤʠʡ QTL ʥʘ ʚʩʽʭ ʩʝʤʠ ʭʨʦʤʦʩʦʤʘʭ ʷʯʤʝʥʶ, ʟ ʷʢʠʭ ʚʽʩʽʤ ʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ 

ʥʘ ʩʪʘʜʽʾ ʩʭʦʜʽʚ, 21 ʙʫʚ ʧʦʚôʷʟʘʥʠʡ ʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʥʘ ʩʪʘʜʽʾ ʜʦʨʦʩʣʦʾ ʨʦʩʣʠʥʠ, 

ʘ ʜʚʘ QTL ï ʟʽ ʩʪʽʡʢʽʩʪʶ ʥʘ ʦʙʦʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ [168]. 

ʋ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ɽʬʽʦʧʽʾ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʽ ʛʽʙʨʠʜʽʚ 

(P1, P2, F1, F2, BC1  ̔ BC2), ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ HB42 / Sabini, 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʜʽʾ ʛʝʥʽʚ ʪʘ ʚʟʘʻʤʦʜʽʾ ʛʝʥʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʢʦʥʪʨʦʣʽ ʩʪʽʡʢʦʩʪʽ 

ʜʦ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ʪʘ ʦʧʽʢʽʚ ʣʠʩʪʷ (ʨʠʥʭʦʩʧʦʨʽʦʟʫ) ʷʯʤʝʥʶ. ʈʝʟʫʣʴʪʘʪʠ 
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ʩʚʽʜʯʘʪʴ ʧʨʦ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʝʘʜʠʪʠʚʥʠʭ ʛʝʥʽʚ, ʚʢʣʶʯʘʶʯʠ ʝʧʽʩʪʘʟ, ʥʘ ʢʦʥʪʨʦʣʴ 

ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʨʘʥʥʽʡ ʚʽʜʙʽʨ 

ʥʝʝʬʝʢʪʠʚʥʠʤ. ɺʠʜʽʣʝʥʦ ʩʦʨʪ HB42, ʱʦ ʤʘʚ ʧʦʜʚʽʡʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʧʽʢʽʚ ʪʘ 

ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ, ʷʢ ʜʞʝʨʝʣʘ ʩʪʽʡʢʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʷʯʤʝʥʶ [169]. ʊʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʚʘʜʮʷʪʴ ʚʽʩʽʤ ʛʝʥʦʪʠʧʽʚ ʷʯʤʝʥʶ, 

ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʟ HB1307 ̔  HB42, ʷʢʽ ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ ʦʧʽʢʽʚ ʪʘ 

ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʛʘʣʴʥʘ ʽ ʩʧʝʮʠʬʽʯʥʘ 

ʢʦʤʙʽʥʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʜʫʞʝ ʨʽʟʥʠʣʠʩʷ ʥʘ ʧʦʯʘʪʢʫ ʨʦʟʚʠʪʢʫ ʽ ʥʘ ʩʪʘʜʽʾ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ ʷʢ ʜʣʷ ʦʧʽʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ. 

ʎʝ ʚʠʷʚʠʣʦ ʚʘʞʣʠʚʽʩʪʴ ʘʜʠʪʠʚʥʦʾ ʪʘ ʥʝʘʜʠʪʠʚʥʦʾ ʜʽʾ ʛʝʥʽʚ ʫ ʢʦʥʪʨʦʣʽ ʩʪʽʡʢʦʩʪʽ 

ʜʦ ʦʙʦʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʧʫʣʷʮʽʡ ʚʽʜ ʢʨʘʱʠʭ ʙʘʪʴʢʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʦʧʽʢʽʚ ʽ ʩʽʪʯʘʩʪʦʾ 

ʧʣʷʤʷʤʠʩʪʦʩʪʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʣʝʣʴʥʠʭ ʩʭʨʝʱʫʚʘʥʴ ʟ ʧʦʜʘʣʴʰʠʤ ʚʽʜʙʦʨʦʤ ʫ 

ʧʽʟʥʽʭ ʧʦʢʦʣʽʥʥʷʭ [170]. 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʩʤʫʛʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ, ʩʧʨʠʯʠʥʝʥʦʾ ʟʙʫʜʥʠʢʦʤ Pyrenophora 

graminea Ito & Kurib., ʩʧʝʮʠʬʽʯʥʘ ʽ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʜʚʦʤʘ ʚʽʜʦʤʠʤʠ ʛʝʥʘʤʠ Rdg: 

Rdg1a ʪʘ Rdg2a [171ï173]. ɻʝʥʠ ʩʪʽʡʢʦʩʪʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 

ʷʯʤʝʥʶ: 2H; 3H; 5H; 7H [174]. 

ʉʤʫʛʘʩʪʘ ʧʣʷʤʠʩʪʦʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʷʯʤʝʥʶ ʚ 

ʫʩʴʦʤʫ ʩʚʽʪʽ, ʪʦʤʫ ʚʠʜʽʣʝʥʥʷ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʪʘ ʾʭ ʚʥʝʩʢʫ ʜʦ ʩʪʽʡʢʦʩʪʽ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ [175, 176]. ɻʝʥʠ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ 

ʷʯʤʝʥʶ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʤʝʭʘʥʽʟʤʘʭ ʟʘʭʠʩʪʫ [177]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʨʢʝʨʽʚ ISSR ʪʘ RAPD, ʱʦʜʦ ʚʠʚʯʝʥʥʷ 

ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʦʧʫʣʷʮʽʡ ʟʙʫʜʥʠʢʘ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʷʯʤʝʥ ̔(229 ʽʟʦʣʷʪʽʚ) ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʧʨʦʚʽʥʮʽʾ ʉʭʽʜʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʫ [178]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ Pyrenophora graminea ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ 

ʥʘʩʽʥʥʷ ʪʨʴʦʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʰʪʘʤʘʤʠ Pseudomonas putida 

BTP1, Bacillus subtilis Bs2500, Bs2504 ʽ Bs2508, ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʠʡ ʝʬʝʢʪ, 

ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʟʘʨʘʞʝʥʥʷ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ɿʤʝʥʰʝʥʥʷ 

ʚʧʣʠʚʫ ʭʚʦʨʦʙʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʜʦ 66% ʫ ʩʧʨʠʡʥʷʪʣʠʚʦʛʦ ʩʦʨʪʫ Arabi Abiad ʟʘ 
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ʦʙʨʦʙʢʠ Pseudomonas putida BTP1. ʎʝʡ ʩʦʨʪ ʜʝʤʦʥʩʪʨʫʚʘʚ ʟʥʘʯʥʫ ʽʥʜʫʢʮʽʶ 

ʩʪʽʡʢʦʩʪʽ ʪʘʢʦʞ ʟʘ ʦʙʨʦʙʢʠ Bacillus subtilis Bs2508 [179].  

ʊʝʤʥʦ-ʙʫʨʘ ʧʣʷʤʠʩʪʽʩʪʴ, ʩʧʨʠʯʠʥʝʥʘ ʟʙʫʜʥʠʢʦʤ Cochliobolus sativus (Ito 

& Kurib.) Drechsler ex Dastur (ʘʥʘʤʦʨʬ. Bipolaris sorokiniana (Sacc.) Shoemaker) 

ʻ ʚʘʞʣʠʚʦʶ ʭʚʦʨʦʙʦʶ ʷʯʤʝʥʶ ʚ ʙʘʛʘʪʴʦʭ ʚʠʨʦʙʥʠʯʠʭ ʨʘʡʦʥʘʭ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʟʝʨʥʘ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ. ʋ ʂʠʪʘʾ ʧʽʜ ʯʘʩ 

ʝʧʽʬʽʪʦʪʽʾ ʫʨʘʞʝʥʥʷ ʩʧʨʠʡʥʷʪʣʠʚʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʯʝʨʝʟ ʜʘʥʫ 

ʭʚʦʨʦʙʫ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 20 ʜʦ 30%, ʘ ʽʥʦʜʽ ʽ ʜʦ 50% [180]. ɺʠʩʦʢʦʶ ʙʫʣʘ 

ʫʨʘʞʝʥʽʩʪʴ ʷʯʤʝʥʶ ʮʠʤ ʟʙʫʜʥʠʢʦʤ ʫ ʐʦʪʣʘʥʜʽʾ [181].  

ɺ ʦʛʣʷʜʦʚʽʡ ʩʪʘʪʪʽ ʧʦʣʴʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʝʥʠ 

ʩʪʽʡʢʦʩʪʽ ʷʯʤʝʥʶ ʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʟʦʢʨʝʤʘ ʪʝʤʥʦ-ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ 

(ʢʘʪʘʪʦʛ ʛʝʥʥʠʭ ʩʠʤʚʦʣʽʚ, ʾʭ ʭʨʦʤʦʤʥʫ ʣʦʢʘʣʽʟʘʮʽʶʽ ʧʝʨʝʣʽʢ ʜʦʩʪʫʧʥʠʭ ɼʅʂ 

ʤʘʨʢʝʨʽʚ) [182]. ɻʝʥʝʪʠʢʫ ʩʪʽʡʢʦʩʪʽ ʜʦ ʪʝʤʥʦ-ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʥʘ ʧʦʢʦʣʽʥʥʷʭ ʜʠʛʘʧʣʦʾʜʥʠʭ ʧʦʧʫʣʷʮʽʡ [183].  

ʃʦʢʫʩʠ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʽʡʢʽʩʪʶ ʜʦ Cochliobolus sativus 

ʥʘ ʩʪʘʜʽʾ ʧʨʦʨʦʩʪʢʽʚ ʽ ʜʦʨʦʩʣʠʭ ʨʦʩʣʠʥ, ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 261 

ʛʝʥʦʪʠʧʫ ʷʯʤʝʥʶ ʥʘ ʰʪʫʯʥʦʤʫ ʽʥʬʝʢʮʽʡʥʦʤʫ ʬʦʥʽ [184]. 

ʇʦʨʷʜ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʱʦʜʦ ʛʝʥʝʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʢʫʣʴʪʫʨʥʦʛʦ ʷʯʤʝʥʶ 

ʜʦ ʟʙʫʜʥʠʢʘ ʪʝʤʥʦ-ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ, ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʜʠʢʦʛʦ ʷʯʤʝʥʶ 

[185].  

ɿ ʤʝʪʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʦʚʠʭ ʜʞʝʨʝʣ ʩʪʽʡʢʦʩʪʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 11 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʝʥʦʪʠʧʽʚ ʷʯʤʝʥʶ, ʽʥʦʢʫʣʴʦʚʘʥʠʭ ʦʜʥʠʤ ʽʟʦʣʷʪʦʤ Cochliobolus 

sativus, ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʨʷʜ ʨʽʟʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʢʣʽʪʠʥ-ʛʦʩʧʦʜʘʨʽʚ. ʄʦʜʝʣʽ 

ʢʣʽʪʠʥʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʙʫʣʠ ʤʽʢʨʦʬʝʥʦʪʠʧʦʚʦ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʽʞ ʨʽʟʥʠʤʠ 

ʨʝʟʠʩʪʝʥʪʥʠʤʠ ʪʘ ʯʫʪʣʠʚʠʤʠ ʛʝʥʦʪʠʧʘʤʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʯʘʩ ʽ ʨʽʚʝʥʴ 

ʚʽʜʧʦʚʽʜʽ ʻ ʢʣʶʯʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʽʢʨʦʬʝʥʦʪʠʧʦʚʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, 

ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʯʫʪʣʠʚʦʩʪʽ, 

ʧʨʠʩʫʪʥʽ ʚ ʷʯʤʝʥʽ [186]. 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʩʠʨʽʡʩʴʢʠʭ ʧʘʪʦʪʠʧʽʚ Cochliobolus sativus 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 31 ʽʟʦʣʷʪʫ ʪʘ 13 ʛʝʥʦʪʠʧʽʚ ʷʯʤʝʥʶ. 
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ɺʠʜʽʣʝʥʠʡ ʛʝʥʦʪʠʧ ʷʯʤʝʥʶ AECS 71 ʙʫʚ ʚʠʩʦʢʦʨʝʟʠʩʪʝʥʪʥʠʤ ʜʦ ʚʩʽʭ ʧʘʪʦʪʠʧʽʚ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʩʪʽʡʢʦʩʪʽ [187]. 

ʄʦʥʽʪʦʨʠʥʛ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʾ ʨʝʦʨʛʘʥʽʟʘʮʽʾ, ʚʠʢʣʠʢʘʥʦʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʝʡ 

ʟʙʫʜʥʠʢ, ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʛʝʥʽʚ, ʟʘʣʫʯʝʥʠʭ ʜʦ 

ʧʨʦʮʝʩʫ. ʑʦʙ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʘʭʠʩʥʽ ʨʝʘʢʮʽʾ, ʽʥʽʮʽʡʦʚʘʥʽ ʩʪʽʡʢʠʤʠ ʪʘ 

ʩʧʨʠʡʥʷʪʣʠʚʠʤʠ ʩʦʨʪʘʤʠ ʷʯʤʝʥʶ, ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʪʨʘʥʩʢʨʠʧʪʽʚ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʽʥʦʢʫʣʷʮʽʾ Cochliobolus sativus. ɺʠʷʚʣʝʥʦ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʢʨʠʧʪʽʚ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʝ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʩʪʽʡʢʠʭ ʽ ʯʫʪʣʠʚʠʭ ʩʦʨʪʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʽʥʦʢʫʣʴʦʚʘʥʠʤʠ 

ʢʦʥʪʨʦʣʷʤʠ [188]. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʽʥʬʝʢʮʽʡʥʠʡ ʚʧʣʠʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘ ʧʨʦʨʦʩʪʢʘʭ ʷʯʤʝʥʶ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 21ÁC [189]. Rehman S. ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʤʘʨʦʢʢʘʥʩʴʢʠʭ ʽʟʦʣʷʪʽʚ: ʧʘʪʦʪʠʧ 3 (SB54) ʽ ʧʘʪʦʪʠʧ 7 

(ICSB3) ʜʣʷ ʢʘʨʪʫʚʘʥʥʷ ʣʦʢʫʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʧʨʦʨʦʩʪʢʽʚ ʫ 

ʨʽʟʥʦʤʘʥʽʪʥʽʠʭʟʨʘʟʢʘʭ ʷʯʤʝʥʶ ʚʽʜ ICARDA, ʩʧʝʮʽʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʫʤʦʚ 

ʽʥʪʨʦʜʫʢʮʽʾ [190].  

ʋ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʜʦʩʣʽʜʞʫʚʘʣʠ ʛʝʥʝʪʠʢʫ ʩʧʝʮʠʬʽʯʥʦʾ ʜʣʷ ʨʦʩʣʠʥ 

ʚʽʨʫʣʝʥʪʥʦʩʪʽ Cochliobolus sativus, ʧʨʦʚʝʜʝʥʦ ʩʭʨʝʱʫʚʘʥʥʷ ʽʟʦʣʷʪʫ ND90Pr 

(ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʚʽʨʫʣʝʥʪʥʽʩʪʴ ʥʘ ʛʝʥʦʪʠʧʽ ʷʯʤʝʥʶ Bowman ʽ ʥʠʟʴʢʫ 

ʚʽʨʫʣʝʥʪʥʽʩʪʴ ʥʘ ʛʝʥʦʪʠʧʽ ND 5883) ʪʘ ND93-1 (ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʥʠʟʴʢʫ 

ʚʽʨʫʣʝʥʪʥʽʩʪʴ ʥʘ ʦʙʦʭ ʛʝʥʦʪʠʧʘʭ). ɼʘʥʽ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʷʢ 

ʚʽʨʫʣʝʥʪʥʽʩʪʴ ʟʙʫʜʥʠʢʘ, ʪʘʢ ʽ ʩʪʽʡʢʽʩʪʴ ʫ ʭʘʟʷʾʥʘ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʤʦʥʦʛʝʥʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʫ ʮʽʡ ʢʦʤʙʽʥʘʮʽʾ ʛʝʥʦʪʠʧ ʭʘʟʷʾʥʘ/ʽʟʦʣʷʪ ʟʙʫʜʥʠʢʘ [191]. 

ʋ ʄʝʢʩʠʮʽ ʧʨʦʚʝʜʝʥʦ ʢʽʣʴʢʘ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʨʠʙʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʩʧʨʠʯʠʥʝʥʥʷ ʛʨʠʙʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʥʘʩʽʥʥʽ ʷʯʤʝʥʶ [192].  

ʂʘʨʣʠʢʦʚʘ ʽʨʞʘ, ʩʧʨʠʯʠʥʝʥʘ ʛʨʠʙʦʤ Puccinia hordei Otth, ʻ 

ʰʢʦʜʦʯʠʥʥʦʶ ʭʚʦʨʦʙʦʶ ʷʯʤʝʥʶ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʚʨʦʞʘʶ (ʜʦ 

62%) [193, 194]. 

https://apsjournals.apsnet.org/doi/10.1094/PDIS-09-19-1923-PDN
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ɯʩʥʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʙʫʜʥʠʢʽʚ ʽʨʞʽ: ʩʪʽʡʢʽʩʪʴ 

ʧʨʦʨʦʩʪʢʽʚ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦʨʦʩʣʠʭ ʨʦʩʣʠʥ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʯʠʩʣʝʥʥʽ ʛʝʥʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʧʨʦʨʦʩʪʢʽʚ ʜʦ Puccinia hordei (Rph) (Rph1-Rph19) [193ï

196], Rph21-Rph22 [197, 198], Rph24 [199]. QTL ʜʣʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʣʠʩʪʦʚʦʾ ʽʨʞʽ 

ʙʫʣʠ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ 2H, 3H, 4H, 5H (5HL), 6H, 7HL [150, 195, 197, 199, 200]. 

ɺʠʟʥʘʯʝʥʥʷ ʣʦʢʫʩʽʚ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ (QTL) ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʙʫʜʥʠʢʽʚ 

ʭʚʦʨʦʙʠ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʩʝʣʝʢʮʽʾ ʥʘ ʧʦʣʽʧʰʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʜʦ ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʨʘʟʢʽʚ 

ʜʠʢʦʛʦ ʷʯʤʝʥʶ ʻ ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʙʘʟʠ 

ʩʪʽʡʢʦʩʪʽ ʩʦʨʪʽʚ ʷʯʤʝʥʶ. ʇʽʜ ʯʘʩ ʜʚʦʨʽʯʥʦʛʦ ʧʦʣʴʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 1420 

ʣʽʥʽʡ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʝʣʠʢʫ ʤʽʥʣʠʚʽʩʪʴ ʩʪʽʡʢʦʩʪʽ ʤʽʞ ʩʽʤôʷʤʠ. ɯʜʝʥʪʠʬʽʢʦʚʘʥʦ 

ʦʜʠʥʘʜʮʷʪʴ QTL ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, 

ʱʦ 25 ʘʣʝʣʽʚ QTL ʜʠʢʠʭ ʜʦʥʦʨʽʚ, ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʱʦʜʦ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʽʨʞʽ [201]. ʇʦʰʫʢ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʪʽʡʢʠʭ ʩʦʨʪʽʚô ʜʦ ʭʚʦʨʦʙ 

ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʝʣʝʢʮʽʦʥʝʨʽʚ [202].  

ʇʨʦʪʷʛʦʤ ʚʦʩʴʤʠ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ɯʥʩʪʠʪʫʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. 

ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʦʮʽʥʝʥʦ ʦʜʠʥʘʜʮʷʪʴ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ, 12 ʩʝʣʝʢʮʽʡʥʠʭ 

ʣʽʥʽʡ ʪʘ 150 ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʦ ʜʚʘ ʥʦʚʠʭ 

ʤʝʪʦʜʽʚ ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʰʠʨʝʥʦʩʪʽ ʭʚʦʨʦʙ ʥʘ ʧʦʩʽʚʘʭ ʷʯʤʝʥʶ 

ʷʨʦʛʦ, ʦʜʠʥ ʟ ʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʦʩʽʥʥʴʦʾ ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʽ ʦʙʣʽʢʫ 

ʫʨʘʞʝʥʦʩʪʽ ʨʦʩʣʠʥ ʫ ʬʘʟʽ ʢʫʱʥ̔ʥʷ, ʜʨʫʛʠʡ ʩʧʦʩʽʙ ï ʬʽʪʦʝʢʩʧʝʨʪʠʟʘ ʥʘʩʽʥʥʷ ʥʘ 

ʟʘʨʘʞʝʥʽʩʪʴ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʰʣʷʭʦʤ ʧʨʦʨʦʱʝʥʥʷ ʟʝʨʥʽʚʦʢ ʫ ʨʦʟʯʠʥʽ 

ʩʘʭʘʨʦʟʠ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʭʚʦʨʦʙʠ ʙʫʣʠ ʪʘʢʽ ʷʢ ʩʘʞʢʘ (Ustilago hordei (Pers. 

Lagerh.), ʩʽʪʯʘʩʪʘ ʧʣʷʤʠʩʪʽʩʪʴ (D. teres Ito), ʩʤʫʛʘʩʪʽʩʪʴ ʣʠʩʪʷ (D. graminea 

(Rabenh.) Shoemaker) ʽ ʧʣʷʤʠʩʪʽʩʪʴ (D. sorokiniana Subram). ʋʨʘʞʝʥʽʩʪʴ ʨʦʩʣʠʥ 

ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 21% ʜʦ 67% (ʩʘʞʢʘ; ʰʪʫʯʥʘ ʽʥʬʝʢʮʽʷ); ʚʽʜ 25% ʜʦ 100% 

(ʧʣʷʤʠʩʪʦʩʪʽ Drechslera) [203]. 

ʇʨʦʚʝʜʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʠʜʽʣʝʥʥʶ ʩʦʨʪʦʟʨʘʟʢʽʚ ʟ ʚʠʩʦʢʦʶ 

ʢʦʤʧʣʝʢʩʥʦʶ ʩʪʽʡʢʦʩʪʶ ʪʘ ʨʽʚʥʝʤ ʛʝʥʝʪʠʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʦ ʟʙʫʜʥʠʢʽʚ ʣʠʩʪʢʦʚʠʭ 

ʭʚʦʨʦʙ ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ [204ï210].  
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ʉʘʙʘʜʠʥ ɺ. ʗ. ʦʮʽʥʠʣʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʙʫʜʥʠʢʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʭʚʦʨʦʙ 

130 ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʪʘ ʚʠʦʢʨʝʤʠʣʘ ʜʦʥʦʨʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ 

Aspen, Josefin, Adonis, ʉlass, Bojos, Eunova, Danuta, Barke, Breemar ʽ Madeira. ɿʘ 

ʢʦʤʧʣʝʢʩʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʭʚʦʨʦʙ ʚʠʦʢʨʝʤʣʝʥʦ ʟʨʘʟʢʠ ɼʦʢʘʟ, ɸʩʧʝʢʪ, Hanka, 

STN 115 ʽ Kuburas [211]. 

ɺ ʫʤʦʚʘʭ ʩʝʣʝʢʮʽʡʥʦ-ʥʘʩʽʥʥʠʮʴʢʦʾ ʩʽʚʦʟʤʽʥʠ ʚ ɯʥʩʪʠʪʫʪʽ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʚʠʜʽʣʝʥʦ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ 702-1-12, 

740-231, 545-5-9 ʪʘ ʩʦʨʪ ʆʨʚʝʣ ʟʘ ʥʘʡʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʜʝʢʩʫ ʢʦʤʧʣʝʢʩʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ (ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ, ʣʝʪʶʯʘ ʩʘʞʢʘ, ʢʘʨʣʠʢʦʚʘ ʽʨʞʘ, 

ʩʽʪʯʘʩʪʘ ʧʣʷʤʠʩʪʽʩʪʴ) [212]. 

ʆʪʞʝ, ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʩʝʣʝʢʮʽʡʥʽʡ ʧʨʦʛʨʘʤʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʻ ʚʠʚʯʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʩʦʨʪʽʚ ʜʦ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

1.3 ʉʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʧʦʣʽʧʰʝʥʥʷ ʢʫʣʴʪʫʨʠ ʷʯʤʝʥʶ 

 

ʆʜʥʠʤ ʟ̔ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʻ ʚʠʚʯʝʥʥʷ ʩʚʽʪʦʚʦʛʦ 

ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʷʯʤʝʥʶ ʷʨʦʛʦ, ʚʠʜʽʣʝʥʥʷ ʩʝʨʝʜ ʥʠʭ ʜʞʝʨʝʣ ʽ ʜʦʥʦʨʽʚ 

ʮʽʥʥʠʭ ʦʟʥʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʷʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʢʦʤʝʨʮʽʡʥʠʭ ʩʦʨʪʽʚ [213ï221]. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʝʣʝʢʮʽʡʥʽʡ ʨʦʙʦʪ ̔ʚ ʋʢʨʘʾʥʽ ʚʽʜʽʛʨʘʻ ʽʥʪʨʦʜʫʢʮʽʷ ʨʦʩʣʠʥ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ (ʅʎɻʈʈʋ), ʜʝ 

ʧʨʦʚʦʜʷʪʴ ʟʘʣʫʯʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʽ ʾʭ ʜʠʢʠʭ 

ʨʦʜʠʯʽʚ, ʚʠʜʽʣʝʥʥʷ ʩʝʨʝʜ ʥʠʭ ʟʨʘʟʢʽʚ ʟ ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ [221].  

ʋ ʅʎɻʈʈʋ ʩʬʦʨʤʦʚʘʥʦ ʦʟʥʘʢʦʚʫ ʢʦʣʝʢʮʽʶ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟ 25 ʢʨʘʾʥ ʩʚʽʪʫ 

ʟ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʤʠ ʛʝʥʘʤʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʙʫʜʥʠʢʽʚ ʦʩʥʦʚʥʠʭ ʭʚʦʨʦʙ. ɿ ʥʠʭ 292 

ʟʨʘʟʢʠ ʤʘʶʪʴ ʚʽʜʦʤʽ ʛʝʥʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʙʫʜʥʠʢʘ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, 32 ʟʨʘʟʢʠ ï 

ʜʦ ʟʙʫʜʥʠʢʘ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʪʘ ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ, 26 ʟʨʘʟʢʘ ï ʜʦ ʟʙʫʜʥʠʢʘ 

ʣʝʪʶʯʦʾ ʩʘʞʢʠ, ʰʽʩʪʴ ʟʨʘʟʢʽʚ ï ʜʦʟʙʫʜʥʠʢʘ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʪʘ ʨʠʥʭʦʩʧʦʨʽʦʟʫ. 

ɺʠʜʽʣʝʥʦ ʩʦʨʪʠ-ʝʪʘʣʦʥʠ 86 ʛʨʫʧ ʛʝʥʽʚ ʪʘ 113 ʨʽʚʥʽʚ ʧʨʦʷʚʫ ʮʠʭ ʦʟʥʘʢ. ʉʪʽʡʢʽ ʜʦ 
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ʭʚʦʨʦʙ ʟʨʘʟʢʠ Maris Concord, Harry, Quantum Plus, Delita, Medina, Keti, Tennis, 

Regatta, Jarek, Femina ʚʚʘʞʘʶʪʴʩʷ ʜʞʝʨʝʣʘʤʠ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ [222]. 

ɺʠʜʽʣʝʥʦ ʩʦʨʪʦʟʨʘʟʢʠ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʽ ʩʪʘʙʽʣʴʥʠʤ ʾʾ ʧʨʦʷʚʦʤ: Grace, Henrike, 

Scarlett, Gladys, Quench, ɸʚʛʫʨ, ɹʘʣʴʟʘʤ, ʊʘʣʽʩʤʘʥ ʄʠʨʦʥʽʚʩʴʢʠʡ, ʄɯʇ ʉʦʪʥʠʢ, 

ʄɯʇ ʉʘʣʶʪ, ʄɯʇ ʄʠʨʥʠʡ, ʌʵʩʪ, ʀʣʝʢ-16, ɸʟʳʢ, ʐʳʥʘʨ [223]. ʉʝʨʝʜ ʟʨʘʟʢʽʚ 

ʷʯʤʝʥʶ ʷʨʦʛʦ ʢʨʫʧôʷʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʪʘ 

ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʷʚʠʣʠ ʥʠʟʢʫ ʮʽʥʥʠʭ ʜʞʝʨʝʣ: ɺʦʜʦʛʨʘʡ, ɼʦʨʽʜʥʠʡ, 

ʉʚʷʪʦʤʠʭʘʡʣʽʚʩʴʢʠʡ, ʉʦʢʘ, ʉʚʘʨʦʞʠʯ, ɯʣʦʪ, ɸʭʽʣʣʝʩ (UKR); CDC Candle, CDC 

Alamo (CAN) [224]. 

ɿ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʷʯʤʝʥʶ ʷʨʦʛʦ ʤʝʪʦʜʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ, ʛʽʙʨʠʜʠʟʘʮʽʾ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʦʨʠʛʽʥʘʣʴʥʠʭ 

ʤʫʪʘʥʪʥʠʭ ʬʦʨʤ ʪʘ ʩʭʨʝʱʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʨʽʟʥʦʚʠʜʽʚ, ʚ ɯʥʩʪʠʪʫʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ 

ʽʤ. ɺ. ʗ. ʖʨóʻʚʘ ʅɸɸʅ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʦʚʽ ʬʦʨʤʠ ʷʯʤʝʥʶ ʷʨʦʛʦ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʥʝʚʽʜʦʤʠʭ ʜʦʩʽ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ [225, 226]. ʇʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ 26 ʧʣʽʚʯʘʩʪʠʭ 

ʩʦʨʪʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ ʪʘ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʥʘʪʫʨʠ ʪʘ ʤʘʩʠ 

1000 ʟʝʨʝʥ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʤʽʥʣʠʚʦʩʪʽ. ɺʠʜʽʣʝʥʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʩʦʨʪʠ, 

ʤʘʩʘ 1000 ʟʝʨʝʥ ʷʢʠʭ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʧʨʦʪʷʛʦʤ 2014ï2017 ʨʨ. ʜʦʩʣʽʜʞʝʥʥʷ: 

ʇʦʜʠʚ, Sofiara ʪʘ Sebastian ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʣʦʜʫ [227]. 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ, ʤʦʣʝʢʫʣʷʨʥʦʾ ʪʘ ʘʛʨʦʥʦʤʽʯʥʦʾ ʤʽʥʣʠʚʽʩʪʽ 

ʛʝʥʦʪʠʧʽʚ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʶ ʜʣʷ ʚʽʜʙʦʨʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʛʝʥʦʪʠʧʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʟʨʦʰʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʙʨʘʟʠʣʴʩʴʢʦʤʫ 

ʉʝʨʨʘʜʦ ʦʮʽʥʝʥʦ ʚʽʩʽʤʥʘʜʮʷʪʴ ʩʦʨʪʦʟʨʘʟʢʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʴʦʤʘ ʧʣʽʚʯʘʩʪʠʤʠ 

ʝʪʘʣʦʥʘʤʠ. ʅʘ ʦʩʥʦʚʽ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʨʢʝʨʽʚ ʽ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʚʠʜʽʣʝʥʦ 

ʛʝʥʦʪʠʧʠ PI 356466, CN Cerrado 1, PI 370799 ʽ CI 13453, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʘʛʨʦʥʦʤʽʯʥʽ ʪʘ ʛʝʥʝʪʠʯʥʽ ʮʽʥʥʽ ʦʟʥʘʢʠ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʥʽ ʜʣʷ ʩʭʨʝʱʫʚʘʥʥʷ 

[228]. 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʪʘʢʠʤʠ ʷʢ ʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ, ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ ʽ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʝʙʝʣ. ʅʝʛʘʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʯʘʩʪʦ 

ʧʦʷʩʥʶʶʪʴ ʦʙʤʝʞʝʥʥʷʤ ʨʝʩʫʨʩʽʚ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʢʦʨʝʣʷʮʽʡ ʤʽʞ 
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ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚʘʞʣʠʚʽ ʜʣʷ ʩʝʣʝʢʮʽʡʥʠʭ 

ʧʨʦʛʨʘʤ [229ï233]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ, ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʱʦʜʦ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʦʟʥʘʢ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʨʦʞʘʡʥʽʩʪʶ, 

ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘ ʟʘʨʫʙʽʞʥʠʤʠ ʚʯʝʥʠʤʠ. ɺʠʟʥʘʯʝʥʦ 

ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʛʝʥʦʪʠʧʦʚʦʛʦ ʪʘ ʬʝʥʦʪʠʧʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ ʪʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ. ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʚʠʩʦʪʘ ʨʦʩʣʠʥ, ʚʤʽʩʪ 

ʙʽʣʢʘ ʪʘ ʨʦʟʤʽʨ ʟʝʨʥʘ ʤʘʣʠ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʫ ʩʧʘʜʢʦʚʽʩʪʴ, ʱʦ ʻ ʮʽʥʥʦʶ ʦʟʥʘʢʦʶ 

ʜʣʷ ʩʝʣʝʢʮʽʾ [234, 235]. 

ɺʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʩʫʪʪʻʚʦ ʧʦʚôʷʟʘʥʘ ʟ ʫʩʽʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʢʨʽʤ ʤʘʩʠ 1000 ʟʝʨʝʥ. ʄʘʩʘ 1000 ʟʝʨʝʥ ʢʦʨʝʣʶʻ ʥʝʽʩʪʦʪʥʦ ï 

ʧʦʟʠʪʠʚʥʦ ʟ ʫʨʦʞʘʡʥʽʩʪʶ  ̔ʥʝʛʘʪʠʚʥʦ ʟ ̔ʚʤʽʩʪʦʤ ʙʽʣʢʘ [236ï238]. Kumar Y. ʪʘ 

ʽʥʰʽ ʚʯʝʥʽ ʜʦʩʣʽʜʠʣʠ, ʱʦ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʙʫʣʠ ʥʘʡʚʠʱʠʤʠ ʜʣʷ 

ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ [239]. 

ʅʦʚʘʢ ɾ. ʄ. ʚʩʪʘʥʦʚʠʚ, ʱʦ ʟʚô̫ ʟʦʢ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʝʙʝʣ ʽ 

ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʙʫʚ ʩʝʨʝʜʥʽʤ ʧʦʟʠʪʠʚʥʠʤ ʽ ʩʣʘʙʢʠʤ ʥʝʛʘʪʠʚʥʠʤ; ʤʽʞ ʚʠʩʦʪʦʶ 

ʨʦʩʣʠʥ ʪʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ  ̔ʤʽʞ ʤʘʩʦʶ ʟʝʨʝʥ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ ï 

ʚʽʜ ʩʝʨʝʜʥʴʦ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦ ʥʝʛʘʪʠʚʥʦʛʦ [240]. ɿʘ ʝʣʝʤʝʥʪʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʦʨʪʦʟʨʘʟʢʠ: ʖʪʘ, ʌʘʙʽʦʣʘ, ʄʦʤʧʽ, ʃʶʙʘ ʽ 

ʏʝʤʧʫʰ ʪʘ ʩʪʘʥʜʘʨʪ ʉʦʣʜʦ. ʋʩʽ ʜʦʩʣʽʜʞʝʥʥʽ ʟʨʘʟʢʠ ʧʦʩʪʫʧʘʣʠʩʷ ʩʪʘʥʜʘʨʪʫ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ ʫ ʤʝʞʘʭ 10%. ɺʠʩʦʢʦʧʣʘʩʪʠʯʥʠʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʟʝʨʝʥ ʟ ʢʦʣʦʩʘ ʚʠʦʢʨʝʤʠʣʠ ʩʦʨʪʠ ʄʦʤʧʽ, ʌʘʙʽʦʣʘ ʽ ʉʦʣʜʦ. ɿʘ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʢʦʣʦʩʘ ʚʠʜʽʣʝʥʦ ʟʨʘʟʢʠ ʃʶʙʘ, ʌʘʙʽʦʣʘ ʽ ʉʦʣʜʦ [241]. 

ʋʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʟʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ 

ʟʥʘʯʥʦ  ʁʤʽʨʦ  ʁʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʙʘʞʘʥʠʭ ʦʟʥʘʢ ʫ ʚʠʭʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ʇʽʜʙʽʨ ʙʘʪʴʢʽʚʩʴʢʠʭ ʧʘʨ ʜʣʷ ʩʭʨʝʱʫʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʮʽʥʥʽ ʬʦʨʤʠ 

ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʠʣʷʛʘʥʥʷ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʙʽʦʪʠʯʥʠʭ 

ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [8]. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʛʝʥʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ʚʘʞʣʠʚʦ ʚʦʣʦʜʽʪʠ 

ʽʥʬʦʨʤʘʮʽʻʶ ʥʝ ʣʠʰʝ ʧʨʦ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʧʝʚʥʠʭ ʦʟʥʘʢ, ʘʣʝ ʡ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 
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ʾʭ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʫʩʧʘʜʢʫʚʘʥʥʷ [9ï11]. ʆʩʢʽʣʴʢʠ ʯʠʩʣʝʥʥʠʤʠ 

ʧʨʘʢʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʛʦʩʧʦʜʘʨʩʴʢʘ ʽ ʩʝʣʝʢʮʽʡʥʘ (ʩʦʨʪʦʪʚʦʨʯʘ) 

ʮʽʥʥʽʩʪʴ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʩʦʨʪʫ (ʟʨʘʟʢʘ) ʥʝ ʻ ʪʦʪʦʞʥʠʤʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʻ 

ʘʢʪʫʘʣʴʥʠʤ, ʢʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʣʘʙʽʣʴʥʽ ʢʽʣʴʢʽʩʥʽ ʦʟʥʘʢʠ, ʟʦʢʨʝʤʘ ʧʦʚôʷʟʘʥʽ ʟ 

ʫʨʦʞʘʡʥʽʩʪʶ [242ï244]. ʊʦʤʫ ʧʣʘʥʦʤʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʧʦʪʨʝʙʫʻ ʷʢ 

ʧʦʣʽʧʰʝʥʥʷ ʦʢʨʝʤʠʭ ʾʾ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ, ʪʘʢ ʽ ʾʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʚ 

ʦʜʥʦʤʫ ʛʝʥʦʪʠʧʽ. 

ʋʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ ʻ ʩʢʣʘʜʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʦʩʣʠʥ ʽ 

ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥʠ, ʚʠʨʘʞʝʥʘ ʯʝʨʝʟ 

ʧʦʢʘʟʥʠʢ ʤʘʩʘ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʻ ʩʢʣʘʜʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ 

ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ. ʎʝ ʩʢʣʘʜʥʘ ʧʦʣʽʛʝʥʥʘ ʦʟʥʘʢʘ, ʬʝʥʦʪʠʧʦʚʠʡ 

ʧʨʦʷʚ ʷʢʦʾ ʩʫʪʪʻʚʦ ʤʦʜʠʬʽʢʫʻʪʴʩʷ ʫʤʦʚʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [242, 

243, 245ï247]. ɼʘʥʽ ʘʩʧʝʢʪʠ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʜʦʙʦʨʫ ʢʨʘʱʠʭ ʦʩʦʙʠʥ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʄʘʩʘ 1000 ʟʝʨʝʥ ï ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ 

ʷʯʤʝʥʶ [248, 249]. ɼʘʥʘ ʦʟʥʘʢʘ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʧʦʚôʷʟʘʥʘ ʟ ʷʢʽʩʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [73, 227]. ɯʩʥʫʶʯʽ ʥʘ ʩʴʦʛʦʜʥʽ ʜʘʥʽ ʱʦʜʦ ʛʝʥʝʪʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʤʘʩʠ 1000 ʟʝʨʝʥ ʨʽʟʥʷʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʣʫʯʝʥʠʭ ʫ ʩʭʨʝʱʫʚʘʥʥʷ 

ʛʝʥʦʪʠʧʽʚ ʪʘ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ [250ï253].  

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʚʨʦʞʘʡʥʦʩʪʽ ʷʯʤʝʥʶ ʻ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ 

ʢʦʣʦʩʽ [254ï256]. 

ʇʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ ï ʦʜʠʥ ʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʡʥʦʩʪʽ. ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ 

ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʷʯʤʝʥʶ [146, 257, 258]. ɺʠʭʦʜʷʯʠ ʟ 

ʯʠʩʣʝʥʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʽʥʜʫʢʦʚʘʥʠʭ ʤʫʪʘʥʪʘʭ, ʙʫʣʦ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʛʝʥʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʢʫʱʽʥʥʷ ï ʛʝʥ cul2 ʥʘ ʭʨʦʤʦʩʦʤʽ 

6HL [259ï261], ʟʥʠʞʝʥʥʷʤ ʢʫʱʽʥʥʷ ï ʛʝʥʠ als1, cul4, lnt1 ʥʘ ʭʨʦʤʦʩʦʤʽ 3HL, ʛʝʥ  

int-b ʥʘ 5HL, ʛʝʥ ops1 ʥʘ 7HS [262ï264], ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʦʶ ʢʫʱʠʩʪʽʩʪʶ ï 

grassy [265], mnd1 ʥʘ 2H, mnd5 ʥʘ 7HL, mnd3 ʥʘ 4HS ʽ mnd6 ʥʘ 5HL [266], HvD14 

ʥʘ 4H [267], sdw1 ʥʘ 3HL [268]. ʆʩʪʘʪʦʯʥʠʡ ʨʽʚʝʥʴ ʢʫʱʽʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ 



50 

 

ʧʨʦʮʝʩʘʤʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ, ʛʨʫʥʪʦʚʠʤʠ ʪʘ ʘʪʤʦʩʬʝʨʥʠʤʠ ʫʤʦʚʘʤʠ ʽ 

ʨʝʛʫʣʶʶʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʚʟʘʻʤʦʜʽʡ ʪʘ ʛʦʨʤʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [269, 270]. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ HvHNT1, ʷʢʠʡ ʢʦʜʫʻ ʪʨʠʧʩʠʥʦʚʽ ʧʨʦʪʝʾʥʠ, ʢʦʥʪʨʦʣʶʻ 

ʨʦʟʚʠʪʦʢ ʩʪʝʙʝʣ ʟʘ ʜʦʧʦʤʦʛʦʶ HvPPIase [145]. ɿʥʠʞʝʥʘ ʝʢʩʧʨʝʩʽʷ HvD27, 

HvMAX1, HvCCD7 ʪʘ HvCCD8 ʛʝʥʽʚ ʚʢʘʟʫʻ, ʱʦ ʘʙʩʮʠʟʦʚʘ ʢʠʩʣʦʪʘ ʟʥʠʞʫʻ 

ʙʽʦʩʠʥʪʝʟ ʩʪʨʠʛʦʣʘʢʪʦʥʦʚʠʭ ʛʦʨʤʦʥʽʚ, ʷʢʽ ʟʘʣʫʯʝʥʽ ʚ ʽʥʛʽʙʫʚʘʥʥʷ ʛʘʣʫʞʝʥʥʷ 

ʩʪʝʙʝʣ ʽ ʨʝʘʢʮʽʶ ʥʘ ʘʙʽʦʪʠʯʥʽ ʩʪʨʝʩʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ ʩʠʣʴʥʽʰʽʡ 

ʢʫʱʠʩʪʦʩʪʽ [271]. ʄʘʨʢʝʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʯʤʝʥʶ ʚʠʷʚʠʣʠ ʥʠʟʢʫ ʣʦʢʫʩʽʚ QTL, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʢʫʱʠʩʪʽʩʪʶ [147, 272, 273]. ɸʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ 

ʽʥʰʠʭ ʢʫʣʴʪʫʨʘʭ, ʟʦʢʨʝʤʘ ʧʰʝʥʠʮʽ [274, 275], ʨʠʩʫ [276] ʪʘ ʩʦʨʛʦ [277]. 

ɺʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʝʬʝʢʪʠ ʛʝʥʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʢʫʱʠʩʪʽʩʪʶ ʪʘ ʽʥʰʠʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʣʴʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ 

[278]. ɺʠʷʚʣʝʥʦ ʩʠʣʴʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʢʫʰʠʩʪʽʩʪʶ ʽ ʪʠʧʦʤ ʢʦʣʦʩʫ (ʜʚʦʨʷʜʥʠʡ, 

ʰʝʩʪʠʨʷʜʥʠʡ) [279ï281], ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʥʘ ʦʟʥʘʢʫ ʛʝʥʽʚ ʬʦʪʦʧʝʨʽʦʜʠʯʥʦʾ ʪʘ 

ʷʨʦʚʠʟʘʮʽʡʥʦʾ ʯʫʪʣʠʚʦʩʪʽ, ʮʠʨʢʘʜʥʠʭ ʨʠʪʤʽʚ ʪʦʱʦ [116, 282, 283]. ʋ 

ʧʦʛʣʠʙʣʝʥʠʭ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʤ [284] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʢʫʱʠʩʪʽʩʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʜʝʪʝʨʤʽʥʫʚʘʣʘʩʴ ʢʦʤʙʽʥʘʮʽʻʶ ʷʢ ʛʝʥʝʪʠʯʥʠʭ, ʪʘʢ ʽ 

ʥʝ ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɯʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʛʝʥʦʤʥʦʛʦ ʜʦʙʦʨʫ ʪʘ ʛʝʥʦʤʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ [9, 285, 286]. ʊʘʢʽ ʧʽʜʭʦʜʠ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʢʣʠʢʘʥʽ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʴ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [287ï289]. ʆʜʥʘʢ ʫ 

ʥʠʭ ʻ ʥʠʟʢʘ ʥʝʜʦʣʽʢʽʚ. ɿʦʢʨʝʤʘ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʽ 

ʚʦʥʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʜʦʨʦʛʦʚʘʨʪʽʩʥʠʤʠ ʜʣʷ ʨʫʪʠʥʥʦʾ ʩʝʣʝʢʮʽʾ [290]. ʂʽʣʴʢʘ 

ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ, ʱʦ ʛʝʥʦʤʥʽ ʧʽʜʭʦʜʠ ʤʝʥʰ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ [291]. 

ʏʝʨʝʟ ʮʝ ʜʘʥʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʙʫʪʠ ʫʜʦʩʢʦʥʘʣʝʥʽ ʧʝʨʝʜ ʰʠʨʦʢʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʝʣʝʢʮʽʾ [292ï294]. ɯʥʰʠʡ ʤʝʪʦʜ, ʟʦʢʨʝʤʘ ʬʝʥʦʪʠʧʦʚʝ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ [295]. ɭ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʦʥʦ ʤʦʞʝ ʩʢʣʘʩʪʠ ʢʦʥʢʫʨʝʥʮʽʶ ʛʝʥʦʤʥʦʤʫ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʶ [296]. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʨʦʟʚʠʪʦʢ ʚʠʱʝ ʥʘʚʝʜʝʥʠʭ 

ʛʝʥʦʤʥʠʭ ʽ ʬʝʥʦʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʪʘ 

ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʱʦ ʙʘʟʫʶʪʴʩʷ  ʥʘ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʧʨʦʷʚʫ ʦʟʥʘʢ, ʟʘʣʠʰʘʻʪʴʩʷ ʝʬʝʢʪʠʚʥʠʤ ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʝʣʝʢʮʽʡʥʽʡ ʨʦʙʦʪʽ [297ï

299]. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʻ ʯʠʩʣʝʥʥʽ ʧʫʙʣʽʢʘʮʽʾ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʜʽʾ ʛʝʥʽʚ ʽ 

ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ, 

ʨʠʩʫ [300ï302], ʢʫʢʫʨʫʜʟʠ [303ï305], ʩʦʣʦʜʢʦʾ ʢʫʢʫʨʫʜʟʠ [306], ʛʦʨʦʰʢʫ [307], 

ʧʘʧʘʡʾ, [308], ʙʘʚʦʚʥʠ [309, 310], ʙʘʢʣʘʞʘʥʽʚ [311], ʘʨʘʭʽʩʫ [312] ʪʘ ʙʦʙʽʚ [313]. 

ɼʘʥʽ ʩʠʩʪʝʤʥʠʭ ʩʭʨʝʱʫʚʘʥʴ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʥʝ ʣʠʰʝ ʜʣʷ 

ʧʝʨʝʭʨʝʩʥʦʟʘʧʠʣʴʥʠʭ ʢʫʣʴʪʫʨ. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʮʴʦʤʫ ʻ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʧʰʝʥʠʮʽ [314ï316]. ɼʦʩʣʽʜʞʝʥʦ 

ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʾʾ ʝʣʝʤʝʥʪʠ ʫ ʧʰʝʥʠʮʽ ʚ ʫʤʦʚʘʭ ʧʦʩʫʭʠ [317ï321], ʚ ʫʤʦʚʘʭ 

ʟʨʦʰʝʥʥʷ ʪʘ ʙʦʛʘʨʠ [322, 323], ʫ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ [324]. ʈʷʜ ʨʦʙʽʪ 

ʽʥʬʦʨʤʫʶʪʴ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʟʢʠ ʽʥʰʠʭ ʤʦʨʬʦ-ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ [325, 

326]. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʽ ʜʣʷ ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ [327]. 

ʅʠʟʢʘ ʧʫʙʣʽʢʘʮʽʡ ʽʥʬʦʨʤʫʻ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʷʯʤʝʥʶ, 

ʟʦʢʨʝʤʘ ʷʨʦʛʦ [10, 328] ʪʘ ʦʟʠʤʦʛʦ[329, 330]. ɼʣʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚʠʷʚʣʝʥʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʩʭʨʝʱʫʚʘʥʥʷʭ ʫʚʽʜʥʦʩʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ [11, 255, 

256] ʪʘ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ ï ʧʦʩʫʭʠ [331], ʟʘʩʦʣʝʥʥʷ [332], ʘʟʦʪʥʦʛʦ ʩʪʨʝʩʫ [333]. 

ɼʦʩʣʽʜʞʝʥʦ ʢʦʤʙʽʥʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʰʝʩʪʠʨʷʜʥʦʛʦ ʷʯʤʝʥʶ [334]. ʆʜʥʘʢ, 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʶ ʧʘʨʘʤʝʪʨʽʚ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʜʣʷ ʦʟʥʘʢ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʚʨʦʞʘʡʥʽʩʪʶ ʷʯʤʝʥʶ, ʨʽʟʥʷʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʽʚ, ʟʘʣʫʯʝʥʠʭ 

ʫ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ ʫʤʦʚ ʚʠʧʨʦʙʫʚʘʥʴ ʛʽʙʨʠʜʽʚ [254, 335, 336].  

ʂʦʝʬʽʮʽʻʥʪ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʚ ʟʘʛʘʣʴʥʽʡ ʬʝʥʦʪʠʧʦʚʽʡ ʚʘʨʽʘʮʽʾ ʨʽʟʥʠʭ 

ʦʟʥʘʢ [337]. ʂʦʝʬʽʮʽʻʥʪ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʫ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ʫ ʨʽʟʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʫʪʪʻʚʦ ʚʘʨʽʶʚʘʚ. ɿʦʢʨʝʤʘ ʚʽʜ 0,22 ʜʣʷ ʜʦʚʞʠʥʠ ʩʦʣʦʤʠʥʠ ʜʦ 0,57 

ʜʣʷ ʤʘʩʠ 1000 ʟʝʨʝʥ [338], ʚʽʜ 0,50 ʜʣʷ ʚʨʦʞʘʡʥʦʩʪʽ ʜʦ 0,98 ʜʣʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ 

ʫ ʢʦʣʦʩʽ ʽ ʤʘʩʠ 1000 ʟʝʨʝʥ [230, 339, 340], ʚʽʜ 0,24 ʜʣʷ ʚʨʦʞʘʡʥʦʩʪʽ ʜʦ 0,96 ʜʣʷ 

ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ [341]. ʅʠʟʢʘ ʧʫʙʣʽʢʘʮʽʡ ʚʢʘʟʫʻ, ʱʦ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʾ 
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ʢʫʱʠʩʪʦʩʪʽ ʧʦʢʘʟʥʠʢ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʚ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ʚʘʨʽʶʚʘʚ ʚʽʜ 0.22 [65] 

ʜʦ 0,70ï0,89 [342, 343], ʘ ʫʩʧʘʜʢʦʚʫʚʘʥʽʩʪʴ ʫ ʚʫʟʴʢʦʤʫ ʩʝʥʩʽ ʟʤʽʥʶʚʘʣʘʩʴ ʚʽʜ 

0,14 ʜʦ 0,42[344, 345]. 

ɺ ɯʥʩʪʠʪʫʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʜʦʩʣʽʜʞʫʚʘʣʠ ʛʽʙʨʠʜʠ 

F1 ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʨʽʚʥʝʤ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʛʝʥʦʪʠʧʽʚ ʧʣʽʚʯʘʩʪʦʛʦ ʪʘ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʶ ʷʨʦʛʦ ʭʘʨʯʦʚʦʛʦ ʥʘʧʨʷʤʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʙʽʣʢʘ, ʩʢʣʦʧʦʜʽʙʥʦʩʪʽ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʚ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ (ʯʘʩʪʢʘ ʬʝʥʦʪʠʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʚ ʟʘʛʘʣʴʥʽʡ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʦʟʥʘʢʠ) ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ, ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʟ ʨʦʩʣʠʥʠ, ʘ 

ʢʦʝʬʽʮʽʻʥʪ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʫ ʚʫʟʴʢʦʤʫ ʩʝʥʩʽ (ʯʘʩʪʢʘ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ, 

ʟʫʤʦʚʣʝʥʘ ʘʜʠʪʠʚʥʠʤʠ ʝʬʝʢʪʘʤʠ ʛʝʥʽʚ) ʙʫʚ ʜʝʱʦ ʤʝʥʰʠʡ ï ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ, 

ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʜʦʙʽʨ ʟʘ 

ʦʧʪʠʤʘʣʴʥʦʶ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥʠ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʚʠʷʚʠʚʩʷ ʝʬʝʢʪʠʚʥʠʤ, ʪʦʤʫ ʱʦ 

ʟʘ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʙʫʣʘ ʥʝʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ [346]. 

ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʾ ʦʮʽʥʢʠ ʜʽʾ ʛʝʥʽʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʚʨʦʞʘʡʥʦʩʪʽ ʷʯʤʝʥʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʽʘʣʝʣʴʥʽ ʩʭʨʝʱʫʚʘʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʰʚʠʜʢʫ 

ʪʘ ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʛʨʫʧʠ ʙʘʪʴʢʽʚ ʱʝ ʫ ʧʝʨʰʦʤʫ 

ʧʦʢʦʣʽʥʥʽ. ʂʨʽʤ ʛʝʥʝʪʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʷʚʠʪʠ, ʷʢʘ ʯʘʩʪʠʥʘ ʚʘʨʽʘʮʽʡ 

ʻ ʛʝʥʝʪʠʯʥʦʶ ʽ ʷʢʦʶ ʤʽʨʦʶ ʮʷ ʚʘʨʽʘʮʽʷ ʻ ʩʧʘʜʢʦʚʦʶ [144].  

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʨʦʢʽʚ ʫ ʧʨʦʛʨʘʤʽ ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʻ ʧʽʜʙʽʨ 

ʚʽʜʧʦʚʽʜʥʠʭ ʙʘʪʴʢʽʚ ʟ ʚʠʩʦʢʦʶ ʟʘʛʘʣʴʥʦʶ (ɿʂɿ) ʪʘ ʩʧʝʮʠʬʽʯʥʦʶ ʢʦʤʙʽʥʘʮʽʡʥʦʶ 

ʟʜʘʪʥʽʩʪʶ (ʉʂʉ). ɼʽʘʣʝʣʴʥʘ ʩʭʝʤʘ ʩʭʨʝʱʫʚʘʥʥʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʘʥʘʣʽʟʫ ʩʧʘʜʢʦʚʦʩʪʽ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʦʟʥʘʢ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʚʩʝʙʽʯʥʫ ʦʮʽʥʢʫ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ 

[347ï350]. ʋ ʩʠʩʪʝʤʽ ʜʽʘʣʝʣʴʥʠʭ ʩʭʨʝʱʫʚʘʥʴ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʙʽʥʘʮʽʡʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ, 

ʚʠʚʯʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʝʥʦʪʠʧʽʚ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʚʽʜʙʦʨʫ ʮʽʥʥʠʭ 

ʟʨʘʟʢʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʩʝʣʝʢʮʽʾ. ɸʥʘʣʽʟ ʢʦʤʙʽʥʘʮʽʡʥʠʭ ʟʜʘʪʥʦʩʪʝʡ ʜʘʻ ʚʘʞʣʠʚʫ 
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ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʽʜʙʦʨʫ ʙʘʪʴʢʽʚ ʟ ʧʦʛʣʷʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʾʭʥʽʭ ʛʽʙʨʠʜʽʚ [329, 

333, 343, 351, 352]. 

ɺʯʝʥʠʤʠ ʩʪʚʦʨʝʥʦ ʥʘ ʦʩʥʦʚʽ ʜʽʘʣʝʣʴʥʠʭ ʩʭʨʝʱʫʚʘʥʴ ʽ ʪʦʧ-ʢʨʦʩʽʚ 

ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʪʘ ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʷʢ ʮʽʥʥʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ 

ʩʝʣʝʢʮʽʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʠʚʦʚʘʨʥʠʭ ʷʢʦʩʪʝʡ, ʩʝʣʝʢʮʽʡʥʦ-

ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘ ʫʩʧʘʜʢʫʚʘʥʥʷʤ, ʫʩʧʘʜʢʦʚʫʚʘʥʽʩʪʶ, ʢʦʤʙʽʥʘʮʽʡʥʦʶ 

ʟʜʘʪʥʽʩʪʶ ʦʟʥʘʢ ʨʦʩʣʠʥ [353ï355]. 

ʂʦʤʧʘʥʝʮʴ ʂ. ɺ.  ̔ ʂʦʟʘʯʝʥʢʦ ʄ ʈ. ʚʠʷʚʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʫʩʧʘʜʢʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 55 ʛʽʙʨʠʜʽʚ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʘ ʾʾ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘ ʦʟʥʘʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʘʨʽʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʩʪʫʧʝʥʷ ʜʦʤʽʥʫʚʘʥʥʷ ʽ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʷʢʽ ʜʝʱʦ ʟʘʣʝʞʘʣʠ ʚʽʜ ʫʤʦʚ ʨʦʢʫ. 

ʆʟʥʘʢʠ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʪʘ ʤʘʩʘ 1000 ʟʝʨʝʥ ʤʘʣʠ ʧʨʦʤʽʞʥʠʡ ʪʠʧ 

ʫʩʧʘʜʢʫʚʘʥʥʷ [356]. ʎʠʤʠ ʘʚʪʦʨʘʤʠ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʫ ʦʩʪʠʩʪʠʭ ʽ ʙʝʟʦʩʪʠʭ 

ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʪʘ ʾʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʤʽʞ ʛʽʙʨʠʜʘʤʠ ʪʘ ʤʽʞ ʾʭʥʽʤʠ 

ʙʘʪʴʢʘʤʠ. ɺʠʟʥʘʯʝʥʦ ʚʠʩʦʢʽ ʝʬʝʢʪʠ ʉʂɿ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʾʾ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ [357]. 

ɿ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʢʨʘʱʠʭ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʪʘ ʾʭ ʙʘʪʴʢʽʚ ʟʘ 

ʢʽʣʴʢʽʩʥʦʶ ʽ ʷʢʽʩʥʦʶ ʦʮʽʥʢʦʶ ʚʠʟʥʘʯʝʥʦ ʢʦʤʙʽʥʘʮʽʡʥʫ ʟʜʘʪʥʩ̔ʪɹ ʰʝʩʪʠ ʩʦʨʪʽʚ 

ʷʨʦʛʦ ʷʯʤʝʥʶ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʠʣʠ ʢʨʘʱʽ ʢʦʤʙʽʥʘʮʽʾ 

Sahli / Salmas ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ; Taj / Salmas ï ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ; Sahli / 

Ardhaoui, Martin / Salmas ï ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ; Martin / Taj ï ʟʘ ʚʤʽʩʪʦʤ ɓ-

ʛʣʶʢʘʥʫ  ̔ʜʦʩʣʽʜʠʣʠ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʙʽʣʢʘ, ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ ʪʘ 

ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ [358, 359]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʝʜʝʥʦ ʫ ʥʝʧʦʚʥʽʡ ʜʽʘʣʝʣʴʥʽʡ ʩʭʝʤʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʚô̫ ʪʠ ʢʨʘʱʠʭ ʟʘ 

ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʙʘʪʴʢʽʚʩʴʢʠʭ ʛʝʥʦʪʠʧʽʚ. ɼʠʩʧʝʨʩʽʡʥʠʡ 

ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠ, ʦʙʫʤʦʚʣʝʥʽ ʛʝʥʦʪʠʧʘʤʠ, ʙʫʣʠ ʜʫʞʝ 

ʟʥʘʯʫʱʠʤʠ ʜʣʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʰʠʨʦʢʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʝʨʝʜ 
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ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. ɺʠʷʚʠʣʠ ʧʦʟʠʪʠʚʥʽ 

ʝʬʝʢʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ 

ʜʣʷ ʦʜʠʥʘʜʮʷʪʠ ʢʦʤʙʽʥʘʮʽʡ [255]. 

Patial M. ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʫʩʧʘʜʢʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ, 

ʛʝʪʝʨʦʟʠʩʫ ʪʘ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʫ ʥʝʧʦʚʥʽʡ ʜʽʘʣʝʣʴʥʽʡ ʩʭʝʤʽ ʩʭʨʝʱʫʚʘʥʴ. 

ʉʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠ ɿʂɿ ʪʘ ʉʂɿ, ʚʽʜʥʦʰʝʥʥʷ ɿʂɿ ʜʦ ʩʝʨʝʜʥʽʭ ʢʚʘʜʨʘʪʽʚ ʉʂɿ ʪʘ 

ʯʘʩʪʢʘ ʘʜʠʪʠʚʥʠʭ ʽ ʜʦʤʽʥʘʥʪʥʠʭ ʜʠʩʧʝʨʩʽʡ ʧʦʢʘʟʘʣʠ ʚʘʞʣʠʚʽʩʪʴ ʷʢ ʘʜʠʪʠʚʥʠʭ, 

ʪʘʢ ʽ ʥʝʘʜʠʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʛʝʥʽʚ ʜʣʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. ʅʝʟʥʘʯʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɿʂɿ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʘ ʉʂɿ ʧʽʜʢʨʝʩʣʠʣʦ, ʱʦ ʥʝʘʜʠʪʠʚʥʽ 

ʝʬʝʢʪʠ ʛʝʥʽʚ ʙʫʣʠ ʚʘʞʣʠʚʽʰʠʤʠ, ʥʽʞ ʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ. ʈʦʟʧʦʜʽʣ ʜʦʤʽʥʘʥʪʥʠʭ ʽ 

ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʝʡ ʫ ʙʘʪʴʢʽʚ ʙʫʚ ʘʩʠʤʝʪʨʠʯʥʠʤ ʽ ʤʘʶʪʴ ʙʽʣʴʰʽʩʪʴ ʨʝʮʝʩʠʚʥʠʭ 

ʘʣʝʣʝʡ. ɿʥʘʯʥʦ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʚʠʷʚʠʣʠ ʣʠʰʝ ʜʚʽ ʢʦʤʙʽʥʘʮʽʾ, 

ʧʦʨʽʚʥʶʶʯʠ ʽʟ ʢʦʥʪʨʦʣʴʥʠʤ ʩʦʨʪʦʤ [360]. 

Pesaraklu S. ʪʘ ʽʥ. ʫ ʥʝʧʦʚʥʽʡ ʜʽʘʣʝʣʴʥʽʡ ʩʭʝʤʽ ʽʟ ʩʝʤʠ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʛʝʥʦʪʠʧʽʚ ʦʮʽʥʶʚʘʣʠ ʢʦʤʙʽʥʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʛʝʪʝʨʦʟʠʩ ʷʯʤʝʥʶ ʟʘ ʨʷʜʦʤ 

ʷʢʽʩʥʠʭ ʦʟʥʘʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʣʠ ʥʘʡʚʠʱʽ ʉʂɿ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ, ʤʘʩʦ  ʁʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʦ  ʁ1000 ʟʝʨʝʥ [361]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʤʽʥʣʠʚʦʩʪʽ ʦʩʥʦʚʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʫ ʛʽʙʨʠʜʽʚ 

ʷʯʤʝʥʶ ʟʨʦʩʪʘʻ ʚ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ, ʜʝ ʚʝʩʴ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʛʽʙʨʠʜʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ [362, 363]. 

ɿʘʨʫʙʽʞʥʠʤʠ ʚʯʝʥʠʤʠ ʧʨʦʚʝʜʝʥʦ ʜʽʘʣʝʣʴʥʽ ʩʭʝʤʠ ʩʭʨʝʱʫʚʘʥʴ ʪʘ 

ʧʦʨʽʚʥʷʣʴʥʽ ʦʮʽʥʢʠ ʟʘ ʥʦʨʤʘʣʴʥʠʭ  ̔ ʟʘʩʦʣʝʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ɿʥʘʯʝʥʥʷ 

ʩʧʘʜʢʦʚʦʩʪʽ ʦʢʨʝʤʠʭ ʦʟʥʘʢ ʟʤʽʥʶʚʘʣʠʩʷ ʚʽʜ ʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʽʥʰʦʛʦ  ̔

ʢʦʣʠʚʘʣʠʩʷ ʚʽʜ ʥʠʟʴʢʠʭ ʜʦ ʧʦʤʽʨʥʠʭ. ʅʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʦʙʫʤʦʚʣʝʥʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʝʬʝʢʪʫ ʜʦʤʽʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʦʟʥʘʢ. ɽʬʝʢʪʠ ɿʂɿ ʚ ʫʤʦʚʘʭ ʟʘʩʦʣʝʥʥʷ ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʟʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʽ 

ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʩʽʚ ʥʘ ʨʦʩʣʠʥʽ ʪʘ ʤʘʩʠ 100 ʟʝʨʝʥ ʫ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. ɺʠʜʽʣʝʥʦ 

ʛʝʥʦʪʠʧʠ ʟʘ ʦʟʥʘʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʦʙʦʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽ ʟʘʩʦʣʝʥʠʭ ʫʤʦʚʘʭ 

ʦʢʨʝʤʦ [328, 332]. 
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ɺʠʚʯʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʘʟʢʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʜʽʣʠʪʠ ʜʞʝʨʝʣʘ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʙʫʜʫʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ ʥʦʚʽ 

ʛʝʥʦʪʠʧʠ ʟ ʙʘʞʘʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʷʯʤʝʥʝʤ ʷʨʠʤ [253, 364ï368] ʪʘ ʦʟʠʤʠʤ [369ï373] ʙʫʣʦ ʜʦʩʠʪʴ 

ʰʠʨʦʢʦ ʧʨʦʚʝʜʝʥʦ ʚ ʫʤʦʚʘʭ ʄɯʇ ʫ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʩʫʯʘʩʥʽ (ʛʝʥʦʤʽʢʘ, ʬʝʥʦʤʽʢʘ) ʪʘʢ ʽ çʢʣʘʩʠʯʥʽè (ʧʘʨʘʤʝʪʨʠ 

ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ, ʢʦʤʙʽʥʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ) ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʙʦʨʽʚ ʫ ʧʦʢʦʣʽʥʥʷʭ, ʱʦ 

ʨʦʟʱʝʧʣʶʶʪʴʩʷ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

1. ʗʯʤʽʥʴ ï ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʷʢʘ ʤʘʻ ʨʽʟʥʽ 

ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʧʠʚʦʚʘʨʥʠʡ, ʭʘʨʯʦʚʠʡ ʪʘ ʢʦʨʤʦʚʠʡ, ʪʘ ʽʥ. ɼʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʩʝʣʝʢʮʽʷ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ 

ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ.  

2. ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʾ ʟʘʣʝʞʠʪʴ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ 

ʜʦʙʦʨʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ ʚʩʝʙʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ. ʇʦʛʣʠʙʣʝʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʥʘʷʚʥʦʛʦ ʛʝʥʦʬʦʥʜʫ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʢʦʤʝʨʮʽʡʥʠʭ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʷʜ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʪʝʥʮʽʘʣʫ ʚʨʦʞʘʡʥʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ 

ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ï ʦʜʥʝ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʝʣʝʢʮʽʾ. 

3. ˆʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʜʦʟʚʦʣʠʚ 

ʚʠʟʥʘʯʠʪʠ ʧʨʦʙʣʝʤʥʽ ʘʩʧʝʢʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ ʚ 

ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʘʩʧʝʢʪʘʭ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ 
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ʷʯʤʝʥʶ ʷʨʦʛʦ, ʱʦ ʣʷʛʣʦ ʚ ʦʩʥʦʚʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ 

ʷʢʠʭ ʚʠʢʣʘʜʝʥʦ ʚ ʜʠʩʝʨʪʘʮʽʾ. 
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ʈʆɿɼɯʃ 2  

ʋʄʆɺʀ, ʄɸʊɽʈɯɸʃ ɯ ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1 ˆʨʫʥʪʦʚʽ ʫʤʦʚʠ 

 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚ ʄʠʨʦʥʽʚʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ ʧʰʝʥʠʮʽ 

ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʦ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʽ ʟʘʛʘʣʦʤ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ɻʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ: ʰʠʨʦʪʘ ï 49Á64', ʜʦʚʛʦʪʘ ï 31Á08'. ˆʨʫʥʪ ï ʯʦʨʥʦʟʝʤ 

ʛʣʠʙʦʢʠʡ, ʤʘʣʦʛʫʤʫʩʥʠʡ, ʩʣʘʙʢʦʚʠʣʫʛʦʚʘʥʠʡ. 

ʈʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ï ʰʠʨʦʢʦʭʚʠʣʴʦʚʝ, ʧʽʜʚʠʱʝʥʝ ʧʨʠʜʥʽʧʨʦʚʩʴʢʝ ʧʣʘʪʦ 

(153 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ), ʨʦʟʜʽʣʝʥʝ ʛʣʠʙʦʢʠʤʠ ʙʘʣʢʘʤʠ ʥʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʫ ʽ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʫ ʯʘʩʪʠʥʠ ʫ ʤʝʞʠʨʽʯʯʽ ʈʦʩʽ ʽ ʈʦʩʘʚʠ. ʄʽʢʨʦʨʝʣʴʻʬ ʪʝʨʠʪʦʨʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʛʣʠʙʦʢʠʤʠ ʧʦʥʠʞʝʥʥʷʤʠ ʙʣʶʜʮʝʧʦʜʽʙʥʦʾ ʘʙʦ ʚʠʜʦʚʞʝʥʦʾ 

ʬʦʨʤʠ ʧʣʦʱʝʶ 0,2ï1,0 ʛʘ.  

ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʪʝʨʠʪʦʨʽʾ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʦʨʥʦʟʝʤʘʤʠ 

ʩʣʘʙʢʦ-, ʩʝʨʝʜʥʴʦ- ʽ ʩʠʣʴʥʦ ʚʠʣʫʛʫʚʘʥʠʤʠ. ˆʨʫʥʪ ʧʦʣʷ, ʜʝ ʟʘʢʣʘʜʘʣʠʩʴ ʜʦʩʣʽʜʠ, 

ʤʘʻ ʚʠʩʦʢʫ ʪʘ ʩʝʨʝʜʥʶ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʝʣʝʤʝʥʪʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʣʘʙʢʦʢʠʩʣʦʶ, ʙʣʠʟʴʢʦʶ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ ʨʝʘʢʮʽʻʶ 

ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʨʅ ˇʨʫʥʪʫ ï 5,1ï6,6. ʋʤʽʩʪ ʛʫʤʫʩʫ ʫ 20 ʩʤ ʰʘʨʽ ˇʨʫʥʪʫ 3,7ï

3,9 %, ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ (ʣʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ) ʘʟʦʪʫ ï 5,5ï6,4 ʤʛ, ʬʦʩʬʦʨʫ ï 

20,5ï23,8 ʤʛ, ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ ï 8,2ï11,0 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ, ʩʫʤʘ ʧʦʛʣʠʥʫʪʠʭ 

ʦʩʥʦʚ ï 23,1ï28,6 ʤʛ-ʝʢʚ. ʥʘ 100 ʛ ˇʨʫʥʪʫ, ʩʪʫʧʽʥʴ ʥʘʩʠʯʝʥʠʤʠ ʦʩʥʦʚʘʤʠ ï 86,2ï

94,4 %. ʇʠʪʦʤʘ ʚʘʛʘ ʪʚʝʨʜʦʾ ʬʨʘʢʮʽʾ ˇʨʫʥʪʫ ʩʪʘʥʦʚʠʪʴ 2,62ï2,71 ʛ/ʩʤ
3
. ʆʙ'ʻʤʥʘ 

ʚʘʛʘ ˇʨʫʥʪʫ ʟʘ ʧʨʦʬʽʣʝʤ ʥʝ ʧʝʨʝʚʠʱʫʻ 1,29 ʛ/ʩʤ
3
; ʤʘʡʞʝ ʪʘʢʫ ʩʘʤʫ ʱʽʣʴʥʽʩʪʴ 

(1,27 ʛ/ʩʤ
3
) ʤʘʻ ʦʨʥʠʡ ʰʘʨ ˇʨʫʥʪʫ. ɿʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʩʧʨʠʷʻ ʫʱʽʣʴʥʝʥʥʶ 

ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʜʦ 1,35 ʛ/ʩʤ
3
 ʽ ʙʽʣʴʰʝ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ ʩʧʨʠʷʻ ʡʦʛʦ ʦʙʨʦʙʽʪʢʫ, ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ 

ʪʘ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʷʯʤʝʥʶ. 
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2.2 ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ 

 

ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʢʣʽʤʘʪʫ ʦʙʣʘʩʪʽ ʻ ʧʦʤʽʨʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʩʪʴ. 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ +7é+8Üʉ, ʘ ʪʨʠʚʘʣʽʩʪʴ 

ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʽʦʜʫ ʙʣʠʟʴʢʦ 165 ʜʥʽʚ. ɿʘ ʨʽʢ ʚʽʜʤʽʯʝʥʦ ʫ ʤʝʞʘʭ 450-580 ʤʤ 

ʦʧʘʜʽʚ, ʧʨʠʯʦʤʫ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ (ʙʣʠʟʴʢʦ 300 ʤʤ) ï ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ (ʢʚʽʪʝʥʴ-

ʞʦʚʪʝʥʴ). ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʚ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʧʝʨʽʦʜ ʪʘ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ ʷʯʤʝʥʶ 

ʷʨʦʛʦ ʨʽʟʥʠʣʠʩʴ ʟʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʚʘʨʽʶʚʘʣʠ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʽʭ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʥʘʯʝʥʴ (ʟʘ ʜʘʥʠʤʠ ɸʛʨʦʤʝʪʝʦʩʪʘʥʮʽʾ ʄʠʨʦʥʽʚʢʘ), ʱʦ ʧʨʠʟʚʦʜʠʣʦ 

ʫ ʨʽʟʥʽ ʨʦʢʠ ʜʦ ʢʦʤʙʽʥʘʮʽʾ ʥʠʟʢʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʘʙʽʦʪʠʯʥʠʭ  ̔ ʙʽʦʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ. 

ʋ 2017 ʨ. ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʙʝʨʝʟʥʽ ʙʫʣʘ ʚʠʱʘ ʥʘ 

+ 2,3 é 5,4Áʉ ʚʽʜ ʩʝʨʝʜʥʴʦ-ʙʘʛʘʪʦʨʽʯʥʦʾ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ ʩʽʚʙʫ ʚ 

ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ (ʨʠʩ. 2.1). ɿʘʛʘʣʦʤ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʢʚʽʪʥʷ ʙʫʚ 

ʪʝʧʣʽʰʠʤ ʥʘ + 0,8Áʉ, ʪʦʜʽ ʞ ʷʢ ʫ ʪʨʘʚʥʽ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʙʫʚ ʥʘ ʨʽʚʥʽ 

+ 15,3Áʉ, ʱʦ ʩʧʨʠʷʣʦ ʢʫʱʝʥʥʶ, ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʪʘ ʢʦʣʦʩʽʥʥʶ ʨʦʩʣʠʥ ʷʯʤʝʥʶ 

ʷʨʦʛʦ. ʋ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʪʘ ʥʘʣʠʚʫ ʟʝʨʥʘ IīII ʜʝʢʘʜʘʭ ʯʝʨʚʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʪʘʥʦʚʠʣʘ + 16,6Áʉ ʪʘ + 19,8Áʉ, ʱʦ ʥʠʞʯʝ ʥʘ 1,6Áʉ ʪʘ ʚʠʱʝ 0,2Áʉ ʚʽʜ 

ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʄʦʣʦʯʥʦ-ʚʦʩʢʦʚʘ ʩʪʠʛʣʽʩʪʴ ʧʨʦʭʦʜʠʣʘ ʟʘ 

ʪʝʤʧʨʝʨʘʪʫʨʠ + 19,6Áʉ. 

ɿʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚʽʜʤʽʯʝʥʦ 200,3 ʤʤ ʦʧʘʜʽʚ, ʱʦ 

ʤʝʥʰʝ ʥʘ 62,7 ʤʤ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ɼʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

ʚʦʣʦʛʠ ʫ IIī III ʜʝʢʘʜʘʭ ʙʝʨʝʟʥʷ 28,3 ʤʤ ʩʧʨʠʷʣʘ ʚʯʘʩʥʦʤʫ ʧʨʦʚʝʜʝʥʥʽ ʩʽʚʙʠ. ʋ 

ʢʚʽʪʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠ 55,7 ʤʤ ʦʧʘʜʽʚ, ʱʦ ʙʽʣʴʰʝ ʥʘ 17,7 ʤʤ ʚʽʜ 

ʩʝʨʝʜʥʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ (ʨʠʩ. 2.2). ʊʨʘʚʝʥʴ ʪʘ ʯʝʨʚʝʥʴ ʚʽʜʤʽʪʠʣʠ 

ʧʦʩʫʰʣʠʚʠʤʠ, ʦʩʢʽʣʴʢʠ ʙʫʣʦ ʚʩʴʦʛʦ ʣʠʰʝ 38,0 ʪʘ 27,7 ʤʤ ʦʧʘʜʽʚ, ʱʦ ʤʝʥʰʝ ʚʽʜ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 23,0 ʪʘ 52,3 ʤʤ. ɻʽʜʨʦʪʝʨʤʽʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ (ɻʊʂ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʪʘʥʦʚʠʚ ï 0,96, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʶ ʟʚʦʣʦʞʝʥʥʷ. 
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ʋ 2018 ʨ. ʩʽʚʙʫ ʷʯʤʝʥʶ ʷʨʦʛʦ ʧʨʦʚʝʜʝʥʦ 18 ʢʚʽʪʥʷ, ʥʘ ʜʚʘ ʪʠʞʥʽ ʧʽʟʥʽʰʝ 

ʥʽʞ ʫ 2017 ʨ. ʊʝʤʧʨʝʘʪʫʨʥʠʡ ʨʝʞʠʤ III ʜʝʢʘʜʠ ʢʚʽʪʥʷ ʪʘ I ī III ʜʝʢʘʜʠ ʪʨʘʚʥʷ 

ʩʧʨʠʷʣʠ ʢʫʱʠʩʪʦʩʪʽ, ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʪʘ ʢʦʣʦʩʽʥʥʶ ʨʦʩʣʠʥ ʷʯʤʝʥʶ ʷʨʦʛʦ (15,8ï

20,6Áʉ). ʋ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʝʨʥʘ I ī II ʜʝʢʘʜʠ ʯʝʨʚʥʷ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʣʘ + 18,4Áʉ, ʱʦ ʥʠʞʯʝ ʚʽʜ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ 0,5Áʉ. ʄʦʣʦʯʥʦïʚʦʩʢʦʚʫ ʩʪʠʛʣʽʩʪʴ 

ʚʽʜʤʽʯʘʣʠ ʫ ʧʝʨʰʫ ʜʝʢʘʜʫ ʣʠʧʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ + 19,5Áʉ.  

 

 

ʈʠʩʫʥʦʢ 2.1ï ʇʦʜʝʢʘʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʙʝʨʝʟʝʥʴ-ʣʠʧʝʥʴ, 

2017ï2020 ʨʨ. 

 

ɿʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʷʯʤʝʥʶ ʷʨʦʛʦ ʩʪʘʥʦʚʠʣʦ 384,5 ʤʤ ʦʧʘʜ̔ ʚ, ʱʦ ʥʘ 

121,5 ʤʤ ʙʽʣʴʰʝ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʋ ʢʚʽʪʥʽïʪʨʘʚʥʽ ʦʧʘʜʽʚ 

ʚʽʜʤʽʯʝʥʦ 23,3 ʪʘ 42,1 ʤʤ, ʱʦ ʤʝʥʰʝ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 14,7 ʪʘ 18,9 ʤʤ ʚʽʜ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ. ʋ ʯʝʨʚʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠ 162,6 ʤʤ ʦʧʘʜʽʚ (203,3 % 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ), ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʷʢʠʭ ʙʫʣʘ ʟʣʠʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ 

ʩʧʨʠʯʠʥʠʣʦ ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ. ɻʊʂ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʦʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʟʚʦʣʦʞʝʥʥʷ (1,42). 
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ʈʠʩʫʥʦʢ 2.2 ï ʇʦʜʝʢʘʜʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʙʝʨʝʟʝʥʴ-ʣʠʧʝʥʴ, 

2017ï2020 ʨʨ. 

 

ʋ 2019 ʨ. ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʙʝʨʝʟʥʷ ʩʪʘʥʦʚʠʣʘ + 4,7Áʉ, ʱʦ ʥʘ 

+ 2,7Áʉ ʚʠʱʝ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʇʦʩʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ 25 ʙʝʨʝʟʥʷ, ʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʩʧʨʠʷʣʠ 

ʦʪʨʠʤʘʥʥʶ ʜʨʫʞʥʽʭ ʩʭʦʜʽʚ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʢʚʽʪʥʷ ī ʪʨʘʚʥʷ ʙʫʚ ʜʦʩʠʪʴ 

ʪʝʧʣʠʤ ʪʘ ʟʤʽʥʶʚʘʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ + 7,8 ʜʦ + 20,1Áʉ, ʱʦ ʩʧʨʠʷʣʦ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʷʯʤʝʥʶ ʷʨʦʛʦ. ʇʽʜʚʠʱʝʥʠʡ ʪʝʤʧʨʝʘʪʫʨʥʠʡ ʨʝʞʠʤ 

ʩʧʦʪʝʨʽʛʘʣʠ ʪʘʢʦʞ ʫ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʪʘ ʥʘʣʠʚʫ ʟʝʨʥʘ (IīII ʜʝʢʘʜʠ ʯʝʨʚʥʷ) 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ + 23,0Áʉ, ʱʦ ʚʠʱʝ ʥʦʨʤʠ ʥʘ + 4,1 Áʉ. ʇʝʨʽʦʜ 

ʤʦʣʦʯʥʦïʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ï ʜʦʟʨʽʚʘʥʥʷ (IīII ʜʝʢʘʜʠ ʣʠʧʥʷ) ʚʽʜʤʽʯʘʚʩʷ ʜʝʱʦ 

ʥʠʞʯʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʙʘʛʘʪʦʨʽʯʦʶ ʥʦʨʤʦʶ ʪʘ 

ʩʪʘʥʦʚʠʚ + 18,6Áʉ ʧʨʦʪʠ + 20,5Áʉ ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2019 ʨʦʢʫ ʚʽʜʤʽʯʝʥʦ 295,2 ʤʤ ʦʧʘʜʽʚ, ʱʦ ʥʘ 

32,2 ʤʤ ʙʽʣʴʰʝ ʚʽʜ ʥʦʨʤʠ. ɼʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʙʝʨʝʟʥʽ (44,0 ʤʤ) ʜʘʣʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʯʘʩʥʦ ʧʨʦʚʝʩʪʠ ʧʦʩʽʚʥʫ. ʗʢʱʦ ʫ ʢʚʽʪʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʝʜʦʩʪʘʪʥʶ 

ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ 32,1 ʤʤ, ʱʦ ʤʝʥʰʝ ʥʘ 5,9 ʤʤ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ, 

ʪʦ ʫ ʪʨʘʚʥʽ ʙʫʚ ʚʽʜʤʽʯʝʥʠʡ ʥʝʟʥʘʯʥʠʡ ʧʨʦʬʽʮʠʪ ʚʦʣʦʛʠ + 5,5 ʤʤ ʜʦ ʥʦʨʤʠ ʪʘ 

ʩʪʘʥʦʚʠʚ ï 66,5 ʤʤ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʯʝʨʚʝʥʴ ʚʠʜʘʚʩʷ ʟ ʥʘʜʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ 
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ʦʧʘʜʽʚ, ʧʨʦʪʝ ʚʦʥʠ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʙʫʣʠ ʟʣʠʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 134,7 ʤʤ ʦʧʘʜʽʚ, 

ʱʦ ʙʽʣʴʰʝ ʚ 1,7 ʨʘʟʠ ʚʽʜ ʥʦʨʤʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʣʠʧʝʥʴ ʚʠʜʘʚʩʷ ʧʦʩʫʰʣʠʚʠʤ, ʧʨʦ, 

ʱʦ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʫ IīII ʜʝʢʘʜʠ ʣʠʧʥʷ ï ʩʫʤʘʨʥʦ 17,5 ʤʤ ʦʧʘʜʽʚ ʧʨʦʪʠ 48,0 ʤʤ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ. ɻʊʂ ʚʽʜʧʦʚʽʜʘʚ ʦʧʪʠʤʘʣʴʥʠʤ ʫʤʦʚʘʤ ʟʚʦʣʦʞʝʥʥʷ, 

ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ï 1,35. 

ʋ 2020 ʨ. ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʙʝʨʝʟʥʷ ʚʽʜʤʽʯʝʥʦ ʥʘ + 4,6Áʉ 

ʚʠʱʫ ʧʦʨʽʚʥʷʥʦ ʽʟ ʥʦʨʤʦʶ. ʇʨʦʪʝ ʧʦʩʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ 

ʪʠʞʜʝʥʴ ʧʽʟʥʽʰʝ ʥʽʞ ʫ 2019 ʨ. ī ʫ ʢʚʽʪʥ ̔ʪʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʩʧʨʠʷʣʠ ʦʪʨʠʤʘʥʥʶ 

ʜʨʫʞʥʽʭ ʩʭʦʜʽʚ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʢʚʽʪʥʷ ī ʪʨʘʚʥʷ ʙʫʚ ʧʨʦʭʦʣʦʜʥʽʰʠʤ, 

ʧʦʨʽʚʥʷʥʦ ʽʟ 2019 ʨ., ʩʪʘʥʦʚʠʚ ʚ ʩʝʨʝʜʥʴʦʤʫ + 11,2Áʉ. ʧʨʦʪʠ 12,5Áʉ ʙʘʛʘʪʦʨʽʯʥʦʾ 

ʥʦʨʤʠ. ʇʽʜʚʠʱʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʩʧʦʪʝʨʽʛʘʣʠ ʪʘʢʦʞ ʫ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ 

ʪʘ ʥʘʣʠʚʫ ʟʝʨʥʘ (IīII ʜʝʢʘʜʠ ʯʝʨʚʥʷ) ï + 23,1Áʉ, ʱʦ ʚʠʱʝ ʚʽʜ ʥʦʨʤʠ ʥʘ + 4,2Áʉ. 

ʇʝʨʽʦʜ ʤʦʣʦʯʥʦïʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ï ʜʦʟʨʽʚʘʥʥʷ (IīII ʜʝʢʘʜʠ ʣʠʧʥʷ) ʚʽʜʤʽʯʘʚʩʷ 

ʚʠʱʠʤʠ ʪʝʧʝʨʘʪʫʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʙʘʛʘʪʦʨʽʯʥʦʶ ʥʦʨʤʦʶ ʪʘ 

ʩʪʘʥʦʚʠʚ + 21,3Áʉ ʧʨʦʪʠ + 20,5Áʉ ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2020 ʨʦʢʫ ʚʽʜʤʽʯʝʥʦ 313,2 ʤʤ ʦʧʘʜʽʚ, ʱʦ ʥʘ 

50,2 ʤʤ ʙʽʣʴʰʝ ʚʽʜ ʥʦʨʤʠ. ʅʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʙʝʨʝʟʥʽ (26,3 ʤʤ) ʥʝ 

ʩʧʨʠʷʣʠ ʧʦʩʽʚʥʽʡ ʫ ʮʝʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʪʦʤʫ ʧʦʩʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʫ ʢʚʽʪʥʽ ʟʘ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ ʫ ʧʦʩʽʚʥʦʤʫ ʰʘʨʽ ʛʨʫʥʪʫ. 

ʗʢʱʦ ʫ ʢʚʽʪʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ 30,3 ʤʤ, ʱʦ ʤʝʥʰʝ ʥʘ 7,7 ʤʤ ʚʽʜ 

ʥʦʨʤʠ, ʪʦ ʫ ʪʨʘʚʥʽ ʙʫʚ ʚʽʜʤʽʯʝʥʠʡ ʟʥʘʯʥʠʡ ʧʨʦʬʽʮʠʪ + 46,6 ʤʤ ʜʦ ʥʦʨʤʠ ʪʘ 

ʩʪʘʥʦʚʠʚ ï 107,6 ʤʤ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʪʝ, ʱʦ ʯʝʨʚʝʥʴ ʙʫʚ ʟ ʥʘʜʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʦʧʘʜʽʚ, ʧʨʦʪʝ ʚʦʥʠ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʙʫʣʠ ʟʣʠʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʽʛʘʣʠ 102,5 ʤʤ ʦʧʘʜʽʚ, ʱʦ 

ʙʽʣʴʰʝ ʚ 1,3 ʨʘʟʠ ʚʽʜ ʥʦʨʤʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʣʠʧʥʽ ʚʽʜʤʽʯʝʥʦ ʩʫʤʘʨʥʦ 56,8 ʤʤ 

ʦʧʘʜʽʚ, ʱʦ ʥʘ 8,8 ʤʤ ʙʽʣʴʰʝ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ. ɻʊʂ ʚʽʜʧʦʚʽʜʘʚ 

ʥʘʜʤʽʨʥʦ ʟʚʦʣʦʞʝʥʠʤʠ ʫʤʦʚʘʤʠ ʟʚʦʣʦʞʝʥʥʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ï 

1,80. 
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ɿʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʢʦʝʬʽʮʽʻʥʪ ʩʫʪʪʻʚʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʬʘʢʪʠʯʥʠʭ 

ʤʝʪʝʦʜʘʥʠʭ ʚʽʜ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʚʢʘʟʫʚʘʚ ʥʘ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʚʽʜʭʠʣʝʥʥʷ ʫ ʩʪʦʨʦʥʫ ʾʾ ʧʽʜʚʠʱʝʥʥʷ (ʨʠʩ. 2.3). ʆʩʦʙʣʠʚʦ ʢʨʠʪʠʯʥʠʤʠ, ʟʽ 

ʟʥʘʯʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ, ʫ 2017 ʨ. ʙʫʣʠ ʙʝʨʝʟʝʥʴ ʽ ʯʝʨʚʝʥʴ, ʫ 2018 ʨ. ï ʢʚʽʪʝʥʴ ʽ 

ʪʨʘʚʝʥʴ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʯʝʨʚʝʥʴ, ʫ 2019 ʨ. ï ʯʝʨʚʝʥʴ, ʤʝʥʰʝ ï ʙʝʨʝʟʝʥʴ ʽ 

ʪʨʘʚʝʥʴ, ʫ 2020 ʨ. ï ʙʝʨʝʟʝʥʴ ʽ ʯʝʨʚʝʥʴ. ɿʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ, ʷʢ ʚʠʥʷʪʦʢ, 

ʩʫʪʪʻʚʽ ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʩʪʦʨʦʥʫ ʾʾ 

ʧʦʥʠʞʝʥʥʷ ʚʽʜʤʽʯʝʥʦ ʣʠʰʝ ʫ ʙʝʨʝʟʥʽ 2018 ʨ. ʽ ʪʨʘʚʥʽ 2020 ʨ.  

 

 
ʈʠʩʫʥʦʢ 2.3 ï ʂʦʝʬʽʮʽʻʥʪ ʩʫʪʪʻʚʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜ 

ʩʝʨʝʜʥʴʦʛʦ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʪʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜʠ 

ʷʯʤʝʥʶ ʷʨʦʛʦ, 2017ï2020 ʨʨ. 

 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʟʘ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʶ ʩʫʤʦʶ ʦʧʘʜʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʘʢʪʠʯʥʦ 

ʧʨʷʤʦ ʧʨʦʪʠʣʝʞʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ (ʨʠʩ. 2.4). ɿʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʙʽʣʴʰʦʩʪʽ ʤʽʩʷʮʽʚ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. ʉʫʪʪʻʚʝ 

ʧʝʨʝʚʘʞʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʥʘʜ ʩʝʨʝʜʥʽʤʠ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ ʚ ʙʝʨʝʟʥʽ 2018 ʨ. ʽ ʪʨʘʚʥʽ 2020 ʨ. ʊʦʙʪʦ, ʫ ʪʽ ʤʽʩʷʮʽ, ʢʦʣʠ ʙʫʣʦ 

ʚʽʜʤʽʯʝʥʦ ʽ ʚʽʜʯʫʪʥʝ ʧʦʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ.  
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ʈʠʩʫʥʦʢ 2.4 ï ʂʦʝʬʽʮʽʻʥʪ ʩʫʪʪʻʚʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʩʫʤʠ ʦʧʘʜʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ 

ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʪʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜʠ ʷʯʤʝʥʶ ʷʨʦʛʦ, 

2017ï2020 ʨʨ. 

 

 

2.3 ɺʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ 

 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʢʦʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʛʽʙʨʠʜʥʽ 

ʢʦʤʙʽʥʘʮʽʾ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʜʽʘʣʝʣʴʥʠʭ ʩʭʨʝʱʫʚʘʥʥʷʭ ʽ 

ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ, ʩʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʦʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʚ ʄʠʨʦʥʽʚʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ 

ʋʢʨʘʾʥʠ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʫ ʪʨʠ ʜʦʩʣʽʜʠ. 

ɼʦʩʣʽʜ 1. ɿ ʤʝʪʦʶ ʚʠʦʢʨʝʤʣʝʥʥʷ ʥʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ʛʦʩʧʦʜʘʨʩʴʢʦ 

ʮʽʥʥʠʭ ʦʟʥʘʢ ʚʩʝʙʽʯʥʦ ʜʦʩʣʽʜʠʣʠ 71 ʢʦʣʝʢʮʽʡʥʠʡ ʟʨʘʟʢʦʢ ʯ̫ʤʝʥʶ ʷʨʦʛʦ, 

ʧʦʭʦʜʞʝʥʥʷʤ ʟ̔ 13 ʢʨʘʾʥ ʩʚʽʪʫ (ʨʠʩ. 2.5, ʜʦʜʘʪʦʢ ɼ.1). ɻʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʦʤʘ ʧʽʜʚʠʜʘʤʠ ʰʝʩʪʠʨʷʜʥʦʛʦ (ʨʽʟʥʦʚʠʜʥʦʩʪʽ var. pallidum ʽ 

var. rikotense) ʽ ʜʚʦʨʷʜʥʦʛʦ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ 

ï ʧʣʽʚʯʘʩʪʠʤʠ (var. nutans, var. deficiens, var. inerme, var. medicum, 

var. submedicum) ʪʘ ʛʦʣʦʟʝʨʥʠʤʠ (var. nudum, var. nigrinudum). 
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ʈʠʩʫʥʦʢ 2.5 ï ʈʦʟʧʦʜʽʣ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʢʨʘʾʥʘʤʠ 

ʧʦʭʦʜʞʝʥʥʷ, ʰʪ., % 

 

ɿʨʘʟʢʠ ʦʪʨʠʤʘʥʦ ʟ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ 

ʋʢʨʘʾʥʠ ʫ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʴ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʚ 2016ï2020 ʨʨ. 

(ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U004013 ʪʘ 0119U100208). ɯʥʪʨʦʜʫʢʦʚʘʥʽ ʥʦʚʽ 

ʢʦʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʚʯʝʥʥʷ ʽ çʜʝʤʘʨʢʘʮʽʾè ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ 

ʪʘ ʽʥʰʠʤʠ ʮʽʥʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ ʚ 2017 ʨ. ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʚ ʜʦʩʣʽʜ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʷʚʫ ʪʘ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʦʟʥʘʢʠ ʫ ʟʨʘʟʢʽʚ 

ʨʽʟʥʠʭ ʧʽʜʚʠʜʽʚ ʽ ʛʨʫʧ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʜʚʦʨʷʜʥʠʭ ʧʣʽʚʯʘʩʪʠʭ ʟʨʘʟʢʽʚ 

ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʾʭ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʧËʷʪʴ ʛʨʫʧ. ʇʣʽʚʯʘʩʪʽ ʜʚʦʨʷʜʥʽ 

ʟʨʘʟʢʠ ʩʬʦʨʤʫʚʘʣʠ ʪʨʠ ʛʨʫʧʠ: ɯ ï ʟʨʘʟʢʠ ʧʦʭʦʜʞʝʥʥʷʤ ʟ ʋʢʨʘʾʥʠ, ɯɯ ï ʟʨʘʟʢʠ ʽʟ 

ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ (ʩʶʜʠ ʞ ʚʽʜʥʝʩʣʠ ʧʦ ʦʜʥʦʤʫ ʟʨʘʟʢʫ ʟ ɸʚʩʪʨʘʣ̔ʾ  ʪʘ ʂʘʥʘʜʠ), ɯɯɯ 

ï ʟʨʘʟʢʠ ʽʟ ʂʘʟʘʭʩʪʘʥʫ, ʂʠʨʛʠʟʩʪʘʥʫ ʽ ʄʦʥʛʦʣʽʾ. ɻʦʣʦʟʝʨʥʽ ʟʨʘʟʢʠ ʨʽʟʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʦʙôʻʜʥʘʣʠ ʚ ʛʨʫʧʫ IV, ʰʝʩʪʠʨʷʜʥʽ ʟʨʘʟʢʠ ʚʽʜʥʝʩʣʠ ʜʦ ʛʨʫʧʠ V. 

(ʜʦʜʘʪʦʢ ɼ.1). ʉʽʚʙʫ ʢʦʣʝʢʮʽʡʥʦʛʦ ʽ ʛʽʙʨʠʜʥʦʛʦ ʨʦʟʩʘʜʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠ ʩʽʚʘʣʢʦʶ 

ʉʂʉ-6-10ʎ ʟʘ ʥʘʩʪʘʥʥʷ ʬʽʟʠʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ˇʨʫʥʪʫ. ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʢʦʣʝʢʮʽʡʥʦʾ 

ʜʽʣʷʥʢʠ 1 ʤ
2
. ʇʦʚʪʦʨʥʽʩʪʴ ʪʨʠʨʘʟʦʚʘ. ʈʦʟʤʽʱʝʥʥʷ ʜʽʣʷʥʦʢ ï ʧʦʚʥʠʤʠ 
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ʨʝʥʜʦʤʽʟʦʚʘʥʠʤʠ ʙʣʦʢʘʤʠ. ʉʪʘʥʜʘʨʪ ï ʩʦʨʪ ʷʯʤʝʥʶ ʷʨʦʛʦ ɺʟʽʨʝʮʴ ʨʦʟʤʽʱʫʚʘʣʠ 

ʯʝʨʝʟ 20 ʥʦʤʝʨʽʚ. ʉʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʥʘ 25 ʨʦʩʣʠʥʘʭ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʞʥʦʛʦ ʢʦʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʘ. 

ʆʮʽʥʶʚʘʥʥʷ ʢʦʣʝʢʮʽʡʥʦʛʦ ʪʘ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʪʘ ʚʠʣʷʛʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʝʚËʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʫ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʤʝʪʦʜʠʢʠ [374]. 

ʆʮʽʥʢʫ ʚʽʜʥʦʩʥʦʾ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʧʨʦʨʦʱʫʚʘʥʥʷ 

ʥʘʩʽʥʥʷ ʷʯʤʝʥʶ ʚ ʨʦʟʯʠʥʽ ʩʘʭʘʨʦʟʠ ʟ ʦʩʤʦʪʠʯʥʠʤ ʪʠʩʢʦʤ 12 ʘʪʤʦʩʬʝʨ [375]. ɿʘ 

ʨʽʚʥʝʤ ʚʽʜʥʦʩʥʦʾ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʟʨʘʟʢʠ ʨʦʟʧʦʜʽʣʠʣʠ ʥʘ ʧôʷʪʴ ʛʨʫʧ. ɯ ʛʨʫʧʘ 

(ʚʠʩʦʢʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ) ʫ ʨʦʟʯʠʥʽ ʩʘʭʘʨʦʟʠ ʧʨʦʨʦʩʪʘʥʥʷ ʙʽʣʴʰʝ 81% ʥʘʩʽʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ), ɯɯ ʛʨʫʧʘ (ʚʠʱʝ ʩʝʨʝʜʥʴʦʾ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ) ʧʨʦʨʦʩʪʘʥʥʷ 61-80% ʥʘʩʽʥʥʷ, ɯɯɯ ʛʨʫʧʘ (ʩʝʨʝʜʥʷ ʪʦʣʝʨʘʥʪʥʽʩʪʴ) 

ʧʨʦʨʦʩʪʘʥʥʷ 41-60% ʥʘʩʽʥʥʷ, IV (ʥʠʟʴʢʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ) ï 21-40% ʥʘʩʽʥʥʷ, V 

ʛʨʫʧʘ (ʜʫʞʝ ʥʠʟʴʢʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ) ʧʨʦʨʦʩʪʘʥʥʷ 0-20% ʥʘʩʽʥʥʷ 

ɿʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʢʦʣʝʢʮʽʡʥʦʛʦ ʽ ʛʽʙʨʠʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫ 

ʧʽʩʣʷ ʥʘʩʪʘʥʥʷ ʧʦʚʥʦʾ ʬʘʟʠ ʩʪʠʛʣʦʩʪʽ. 

ɼʦʩʣʽʜ 2. ɺʠʟʥʘʯʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʚ ʜʽʘʣʝʣʴʥʠʭ ʩʭʨʝʱʫʚʘʥʥʷʭ. ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ, ʤʘʩʠ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ, ʤʘʩʠ 

1000 ʟʝʨʝʥ ʫ F1 ʜʚʦʭ ʧʦʚʥʠʭ (6 ʭ 6) ʜʽʘʣʝʣʴʥʠʭ ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥ.ɹ 

ʉʭʝʤʘ ɯ ʚʢʣʶʯʘʣʘ ʩʫʯʘʩʥʽ ʚʽʪʯʠʟʥʷʥʽ (ʄɯʇ ʊʠʪʫʣ, ɸʚʛʫʨ) ʪʘ ʟʘʨʫʙʽʞʥʽ 

(Datcha, Quench, Gladys, Beatrix) ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʧʠʚʦʚʘʨʥʦʛʦ 

ʥʘʧʨʷʤʫ(ʪʘʙʣ. 2.1). ɼʦ ʩʭʝʤʠ ɯɯ ʟʘʣʫʯʠʣʠ ʙʝʟʦʩʪʽ ʩʦʨʪʠ ʩʪʚʦʨʝʥʽ ʚ ɯʥʩʪʠʪʫʪʽ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ (ʂʦʟʠʨ, ɺʽʪʨʘʞ), ʛʦʣʦʟʝʨʥʽ ʩʦʨʪʠ ʟ 

ʂʘʥʘʜʠ (Condor, CDC Rattan), ʘ ʪʘʢʦʞ ʟʝʨʥʦʬʫʨʘʞʥʠʡ ʧʣʽʚʯʘʩʪʠʡ ʦʩʪʠʩʪʠʡ ʩʦʨʪ 

ʄɯʇ ʄʠʨʦʩʣʘʚ ʪʘ ʥʠʟʴʢʦʨʦʩʣʠʡ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʩʦʨʪ ʧʠʚʦʚʘʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Sebastian (ʪʘʙʣ. 2.2). 
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ʊʘʙʣʠʮʷ 2.1 

ɼʽʘʣʝʣʴʥʘ ʩʭʝʤʘ ʩʭʨʝʱʫʚʘʥʴ ʷʯʤʝʥʶ ʷʨʦʛʦ ï I, 2018ï2019 ʨʨ. 

                 ǀ        

ǁ   
ʊʠʪʫʣ Beatrix Datcha Quench Gladys ɸʚʛʫʨ 

ʊʠʪʫʣ - + + + + + 

Beatrix + - + + + + 

Datcha + + - + + + 

Quench + + + - + + 

Gladys + + + + - + 

ɸʚʛʫʨ + + + + + - 

 

ʊʘʙʣʠʮʷ 2.2 

ɼʽʘʣʝʣʴʥʘ ʩʭʝʤʘ ʩʭʨʝʱʫʚʘʥʴ ʷʯʤʝʥʶ ʷʨʦʛʦ ï II , 2018ï2019 ʨʨ. 

                 ǀ       

ǁ      
ʂʦʟʠʨ Condor ɺʽʪʨʘʞ Sebastian ʄʠʨʦʩʣʘʚ Rattan 

ʂʦʟʠʨ - + + + + + 

Condor + - + + + + 

ɺʽʪʨʘʞ + + - + + + 

Sebastian + + + - + + 

ʄʠʨʦʩʣʘʚ + + + + - + 

Rattan + + + + + - 

 

ʈʦʩʣʠʥʠ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ F1 ʚʠʨʦʱʫʚʘʣʠ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʚ 

2019 ʽ 2020 ʨʨ. ʫ ʪʨʠʨʘʟʦʚʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. ʉʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʩʥʦʧʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (25 ʨʦʩʣʠʥ) ʧʨʦʚʦʜʠʣʠ ʟ ʢʦʞʥʦʛʦ ʧʦʚʪʦʨʝʥʥʷ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʩʧʘʜʢʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ, 

ʤʘʩʠ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ ʽ ʤʘʩʠ 1000 ʟʝʨʝʥ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʪʘ 

ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʾ ʤʽʥʣʠʚʦʩʪʽ ʫ ʨʽʟʥʠʭ ʛʝʥʦʪʠʧʽʚ ʟʘ 

ʢʦʥʪʨʘʩʪʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʫ 2019 ʽ 2020 ʨʨ. 

ɼʦʩʣʽʜ 3. ʂʦʤʧʣʝʢʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚ 2017ï2020 ʨʨ. ʆʙôʻʢʪ ï 16 ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ, ʩʪʚʦʨʝʥʠʭ ʤʝʪʦʜʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ ʫ ʄɯʇ 
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(ʜʦʜʘʪʦʢ ɽ. 1). ʉʪʘʥʜʘʨʪ ï ʩʦʨʪ ʷʯʤʝʥʶ ʷʨʦʛʦ ɺʟʽʨʝʮʴ ʩʝʣʝʢʮʽʾ ɯʥʩʪʠʪʫʪʫ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʅɸɸʅ. 

ʇʦʣʴʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘʢʣʘʜʘʣʠ ʚ ʩʝʣʝʢʮʽʡʥʽʡ ʩʽʚʦʟʤʽʥʽ ʄɯʇ ʧʽʩʣʷ 

ʧʦʧʝʨʝʜʥʠʢʘ ʩʦʷ. ɸʛʨʦʪʝʭʥʽʢʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ʉʽʚʙʫ ʧʨʦʚʦʜʠʣʠ ʩʽʚʘʣʢʦʶ ʉʅ-10 ʎ ʧʨʠ ʥʘʩʪʘʥʥʽ ʬʽʟʠʯʥʦʾ 

ʩʪʠʛʣʦʩʪʽ ˇʨʫʥʪʫ (ʦʩʪʘʥʥʷ ʜʝʢʘʜʘ ʙʝʨʝʟʥʷ ï ʧʝʨʰʘ ʜʝʢʘʜʘ ʢʚʽʪʥʷ). ɿʙʠʨʘʣʠ 

ʢʦʤʙʘʡʥʦʤ Sampo 130 ʟʘ ʥʘʩʪʘʥʥʷ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ. ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ 

ʜʽʣʷʥʢʠ 10 ʤ
2
, ʧʦʚʪʦʨʥʽʩʪʴ ʯʦʪʠʨʠʨʘʟʦʚʘ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʚʠʟʥʘʯʘʣʠ 

ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ [375]. ɼʣʷ ʜʝʪʘʣʴʥʽʰʦʾ ʦʮʽʥʢʠ ʛʝʥʦʪʠʧʽʚ, ʧʨʦʚʦʜʠʣʠ 

ʜʦʜʘʪʢʦʚʝ ʧʽʜʩʫʰʫʚʘʥʥʷ ʚʽʜʽʙʨʘʥʦʛʦ ʟ ʧʦʣʷ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʧʨʘʧʦʨʮʝʚʠʭ 

ʣʠʩʪʢʽʚ) ʜʦ 50 % ʚʪʨʘʪʠ ʚʦʣʦʛʠ. ɺʝʣʠʯʠʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʭʦʜʫ ʝʣʝʢʪʨʦʣʽʪʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ ʧʽʜ ʚʧʣʠʚʦʤ ʩʪʨʝʩʫ. 

ɹʽʣʴʰʝ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʥʠʞʯʫ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. 

 

2.4 ʄʘʪʝʤʘʪʠʯʥʠʡ ʽ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤ Excel 2010 ʽ Statistica 12. ɺʠʟʥʘʯʘʣʠ ʧʦʢʘʟʥʠʢʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ 

(Hom̔) ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sc)̔ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʍʘʥʛʽʣʴʜʽʥʘ ɺ. ɺ., 

ʃʠʪʚʠʥʝʥʢʘ ʄ. ɸ. [376]. ɼʠʩʧʝʨʩʽʡʥʠʡ, ʚʘʨʽʘʮʽʡʥʠʡ ʘʥʘʣʽʟʠ ï ʟʘ 

ɼʦʩʧʻʭʦʚʠʤ ɹ. ɸ. [377].  

ʉʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʚ F1 ʚʠʟʥʘʯʘʣʠ ʟʘ Beil G. M. ʽ 

Atkins R. E. [378]. ʂʦʤʙʥ̔ʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʧʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ 

ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʟ ʧʦʩʽʙʥʠʢʦʤ Fedin M. A., Silis D. Y., Smiryaev A. V. [379] ʥʘ 

ʦʩʥʦʚʽ Hayman B. I., Griffing B. [380ï385]. 

ɼʣʷ ʥʘʦʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʛʝʥʦʪʠʧʽʚ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʣʠ AMMI  (Additive main 

effects and multiplicative interaction) ʽ GGE (genotype by genotypeïenvironment 

interaction) biplot, ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ ï GYT biplot. ɼʣʷ 

ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʯʥʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ ʚʠʢʦʨʠʩʪʘʣʠ ʧʨʦʛʨʘʤʫ GEA-R. 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʧʝʨʝʚʘʛʠ AMMI , GGE biplot, GYT biplot, ʘ 

ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʦʧʠʩʘʥ ̔ ʚ 

ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʘʮʷʭ [386ï391]. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

1. ʇʦʛʦʜʥʽ ʫʤʦʚʠ 2017ï2020 ʨʨ. ʙʫʣʠ ʢʦʥʪʨʘʩʪʥʠʤʠ ʟʘ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤ 

ʨʝʞʠʤʦʤ, ʱʦ ʩʧʨʠʷʣʦ ʦʮʽʥʶʚʘʥʥʶ, ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʚʠʦʢʨʝʤʣʝʥʥʶ ʛʝʥʦʪʠʧʽʚ ʟ 

ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʮʽʥʥʠʭ ʦʟʥʘʢ ʷʯʤʝʥʶ ʷʨʦʛʦ. ɿʘ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʩʫʪʪʻʚʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʬʘʢʪʠʯʥʠʭ ʤʝʪʝʦʜʘʥʠʭ ʚʠʷʚʣʝʥʦ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ 

ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʙʽʣʴʰʦʩʪʽ 

ʤʽʩʷʮʽʚ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ.  

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʛʨʘʬʽʯʥʠʭ ʽ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʟʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. 
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ʈʆɿɼɯʃ 3  

ʉɽʃɽʂʎɯʁʅɸ ʎɯʅʅɯʉʊʔ ɿʈɸɿʂɯɺ ɻɽʅʆʌʆʅɼʋ ɯ ɺʀɼɯʃɽʅʅʗ 

ɼɾɽʈɽʃ ɿɸ ʇʈʆɼʋʂʊʀɺʅɯʉʊʖ ʊɸ ɸɼɸʇʊʀɺʅʀʄʀ ʆɿʅɸʂɸʄʀ 

 

3.1 ʈʽʚʝʥʴ ʧʨʦʷʚʫ, ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ 

ʧʦʚôʷʟʘʥʠʤʠ ʟ ʥʝʶ ʦʟʥʘʢʘʤʠ 

 

ʉʫʯʘʩʥʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʛʣʠʙʣʶʶʪʴ ʫʷʚʣʝʥʥʷ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʯʤʝʥʶ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʪʨʝʙ ʣʶʜʩʪʚʘ[44, 

272, 283]. ʃʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʩʝʣʝʢʮʽʾ ʜʦʩʷʛʥʫʪʦ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʝʨʥʘ ʷʯʤʝʥʶ [392ï394]. ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʘ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ ʤʦʞʣʠʚʘ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʫ 

ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʩʝʣʝʢʮʽʦʥʝʨʘ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɻʝʥʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʮʴʦʛʦ ʻ ʢʦʣʝʢʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʛʝʥʝʪʠʯʥʠʭ ʙʘʥʢʘʭ ʨʽʟʥʠʭ ʢʨʘʾʥ 

[395]. ʊʦʤʫ, ʟʘʣʫʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʪʴ 

ʙʝʟʟʘʧʝʨʝʯʥʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚ ʩʝʣʝʢʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʟ ʚʠʩʦʢʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʮʽʥʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʦʟʥʘʢʘʤʠ [396ï398]. 

ʋʨʦʞʘʡʥʽʩʪʴ ï ʦʜʠʥ ʟ ʙʘʟʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʝʨʮʽʡʥʦʛʦ ʩʦʨʪʫ. ʈʽʚʝʥʴ 

ʧʨʦʷʚʫ ʚʨʦʞʘʡʥʦʩʪʽ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʪʘ ʚ ʮʽʣʦʤʫ ʫ ʢʦʞʥʦʤʫ ʟ 

ʨʦʢʽʚ ʪʘ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.1 ʽ ʚ ʜʦʜʘʪʢʫ ɼ.2. 

ʋ ʨʦʟʨʽʟʽ ʛʨʫʧ ʟʨʘʟʢʽʚ ʚʽʜʤʽʯʝʥʦ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʨʦʟʤʘʭ 

ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ ʟʨʘʟʢʘʤʠ. ʋ 2018 ʨ. ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ (Mean) ʩʪʘʥʦʚʠʣʘ 

306 ʛ/ʤ
2
 ʟ ʨʦʟʤʘʭʦʤ ʚʘʨʽʶʚʘʥʥʷ (R) 239 ʛ/ʤ

2
, ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʾ (Max) 455 ʛ/ʤ

2
 ʫ 

ʟʨʘʟʢʘ ɼʘʨ ʅʦʩʽʚʱʠʥʠ (G11) (UKR) ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ (Min) 216 ʛ/ʤ
2
 ʫ ʟʨʘʟʢʘ 

ɹʘʩʢʘʢ (G6) (UKR). ʋ 2019 ʨ. ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ: Mean = 

460 ʛ/ʤ
2
, R = 275 ʛ/ʤ

2
, Max = 635 ʛ/ʤ

2 
(ʊʽʚʝʨ (G7) (UKR)), Min = 360 ʛ/ʤ

2 
 

(ʈʝʚʘʥʰ(G3) (UKR)). ʋ 2020 ʨ. ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: Mean = 

484 ʛ/ʤ
2
, R = 226 ʛ/ʤ

2
, Max = 564 ʛ/ʤ

2 
(ʂʨʦʢ (G4) (UKR)), Min = 338 ʛ/ʤ

2 
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(ɸʨʽʩʪʝʡ (G9) (UKR)). ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʜʘʥʽʡ ʛʨʫʧʽ 

ʩʢʣʘʣʘ 417 ʛ/ʤ
2
. ʈʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ ʟʨʘʟʢʘʤʠ ʩʪʘʥʦʚʠʚ R = 133 ʛ/ʤ

2
. 

ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (Max = 483 ʛ/ʤ
2
) ʫ ɻʨʫʧʽ ɯ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʟʨʘʟʢʘ ʉʤʘʨʘʛʜ 

(G12) (UKR), ʥʘʡʥʠʞʯʫ (Min = 351 ʛ/ʤ
2
) ï ʫ ʟʨʘʟʢʘ ɸʨʽʩʪʝʡ (G9) (UKR). 

 

ʈʠʩʫʥʦʢ 3.1 ï ʋʨʦʞʘʡʥʽʩʪʴ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʨʽʟʥʠʭ ʛʨʫʧ 

ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, 2018ï2020 ʨʨ. 
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ʋ ɻʨʫʧʽ ɯɯ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ, ʨʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ ʪʘ ʣʽʤʽʪʠ 

ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: 2018 ʨ. ï Mean = 284 ʛ/ʤ
2
, R = 248 ʛ/ʤ

2
, Max = 

428 ʛ/ʤ
2 
( Almonte (G22) (CAN)), Min = 180 ʛ/ʤ

2 
(Antigone (G16) (GBR)); 2019 ʨ. 

ï Mean = 410 ʛ/ʤ
2
, R = 280 ʛ/ʤ

2
, Max = 567 ʛ/ʤ

2 
 (Skald (G31) (POL)), Min = 

287 ʛ/ʤ
2 
 (Kaputar (G28) (AUS)); 2020 ʨ. ï Mean = 507 ʛ/ʤ

2
, R = 261 ʛ/ʤ

2
, Max = 

612 ʛ/ʤ
2 
 (Almonte (G22) (CAN), Min = 351 ʛ/ʤ

2 
(Antigone (G16) (GBR). ɿʘʛʘʣʦʤ 

ʫ 2018ï2020 ʨʨ. ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʜʘʥʽʡ ʛʨʫʧʽ ʩʪʘʥʦʚʠʣʘ 401 ʛ/ʤ
2
. ʈʦʟʤʘʭ 

ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ ʟʨʘʟʢʘʤʠ ʩʪʘʥʦʚʠʚ R = 235 ʛ/ʤ
2
. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (Max = 

513 ʛ/ʤ
2
) ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʟʨʘʟʢʘ Almonte (G22) (CAN), ʥʘʡʥʠʞʯʫ (Min = 278 ʛ/ʤ

2
) 

ï ʫ ʟʨʘʟʢʘ Kaputar (G28) (AUS). 

ʋ ɻʨʫʧʽ ɯIɯ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʚʥʷ ʧʨʦʷʚʫ ʪʘ ʚʘʨʽʶʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʠ 

ʪʘʢʠʤʠ: 2018 ʨ. ï Mean = 269 ʛ/ʤ
2
, R = 212 ʛ/ʤ

2
, Max = 361 ʛ/ʤ

2 
(ɺʘʪʘʥ (G38) 

(KGZ)), Min = 149 ʛ/ʤ
2 

 (ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ 7 (G48) (KAZ)); 2019 ʨ. ï Mean = 

376 ʛ/ʤ
2
, R = 201 ʛ/ʤ

2
, Max = 471 ʛ/ʤ

2 
 (ʐʳʥʘʨ (G39) (KAZ)), Min = 270 ʛ/ʤ

2
, ʷʢ ʽ 

ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʮʽ, ʫ ʟʨʘʟʢʘ ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ 7 (G48) (KAZ); 2020 ʨ. ï Mean = 

425 ʛ/ʤ
2
, R = 152 ʛ/ʤ

2
, Max = 503 ʛ/ʤ

2 
 (ʂɸɿʉʋʌʌʃɽ (G44) (CAZ)), Min = 

351 ʛ/ʤ
2 

 (ɺʣʘʜʣʝʥ (G40) (KGZ)). ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. ʩʝʨʝʜʥʷ 

ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʜʘʥʽʡ ʛʨʫʧʽ ʩʪʘʥʦʚʠʣʘ 357 ʛ/ʤ
2
. ʈʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ ʟʨʘʟʢʘʤʠ 

ʩʪʘʥʦʚʠʚ R = 161 ʛ/ʤ
2
. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (Max = 419 ʛ/ʤ

2
) ʤʘʚ ʟʨʘʟʦʢ ɺʘʪʘʥ 

(G38) (KGZ), ʥʘʡʥʠʞʯʫ (Min = 258 ʛ/ʤ
2
) ï ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ 7 (G48) (KAZ). 

ɻʨʫʧʘ ɯV ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʪʘʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʫ ʨʽʟʥʽ ʨʦʢʠ: 2018 ʨ. ï 

Mean = 226 ʛ/ʤ
2
, R = 249 ʛ/ʤ

2
, Max = 354 ʛ/ʤ

2 
(Rosalina (G56) (DNK)), Min = 

105 ʛ/ʤ
2 

(Jet (G62) (CAN)); 2019 ʨ. ï Mean = 358 ʛ/ʤ
2
, R = 261 ʛ/ʤ

2
, Max = 

486 ʛ/ʤ
2 

(NSGJ-1(G59) (SRB)), Min = 225 ʛ/ʤ
2
 ( L 94 (G61) (DEU)); 2020 ʨ. ï 

Mean = 399 ʛ/ʤ
2
, R = 229 ʛ/ʤ

2
, Max = 479 ʛ/ʤ

2 
(4-14 (G52) (UKR)), Min = 250 ʛ/ʤ

2 

(L 94 (G61) (DEU)). ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ 

ʩʪʘʥʦʚʠʣʘ 328 ʛ/ʤ
2
. ʈʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ ʟʨʘʟʢʘʤʠ ʩʪʘʥʦʚʠʚ R = 219 ʛ/ʤ

2
. 

ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (Max = 428 ʛ/ʤ
2
) ʤʘʚ ʟʨʘʟʦʢ NSGJ-1 (G59) (SRB), 

ʥʘʡʥʠʞʯʫ (Min = 209 ʛ/ʤ
2
) ï L 94 (G61) (DEU). 
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ɻʨʫʧʘ V ʚʽʜʟʥʘʯʘʣʘʩʴ ʥʘʩʪʫʧʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʨʦʞʘʡʥʦʩʪʽ: 2018 ʨ. ï 

Mean = 211 ʛ/ʤ
2
, R = 238 ʛ/ʤ

2
, Max = 305 ʛ/ʤ

2 
ʫ ʟʨʘʟʢʘ Glacier AL. 38 (G72) 

(GBR), Min = 67 ʛ/ʤ
2 
ʫ ʟʨʘʟʢʘ Brier (G64) (USA); 2019 ʨ. ï Mean = 347 ʛ/ʤ

2
, R = 

400 ʛ/ʤ
2
, Max = 513 ʛ/ʤ

2 
ʫ ʟʨʘʟʢʘ Glacier AL. 38 (G72) (GBR), Min = 113 ʛ/ ʫ 

ʟʨʘʟʢʘ Brier (G64) (USA); 2020 ʨ. ï Mean = 410 ʛ/ʤ
2
, R = 434 ʛ/ʤ

2
, Max = 607 ʛ/ʤ

2 

ʫ ʟʨʘʟʢʘ AC Alma (G69) (CAN), Min = 173 ʛ/ʤ
2
, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽ ʜʚʘ ʨʦʢʠ, ʫ 

ʟʨʘʟʢʘ Brier (G64) (USA). ʋ ʮʽʣʦʤʫ ʟʘ 2018ï2020 ʨʨ. ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʫ 

ʜʘʥʽʡ ʛʨʫʧʽ ʩʪʘʥʦʚʠʣʘ 323 ʛ/ʤ
2
. ʈʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ ʟʨʘʟʢʘʤʠ ʩʢʣʘʚ R = 

336 ʛ/ʤ
2
. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ (Max = 453 ʛ/ʤ

2
) ʤʘʚ ʟʨʘʟʦʢ AC Alma (G69) 

(CAN), ʥʘʡʥʠʞʯʫ (Min = 209 ʛ/ʤ
2
) ï Brier (G64) (USA). 

ɿʘʛʘʣʦʤ ʫ ʜʦʩʣʽʜʽ (ɻʨʫʧʠ ɯïV) ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʚ 

2020 ʨ. (452 ʛ/ʤ
2
), ʥʘʡʥʠʞʯʦʶ ï ʫ 2018 ʨ. (265 ʛ/ʤ

2
). ʋ 2019 ʨ. ʾʾ ʟʥʘʯʝʥʥʷ 

ʩʪʘʥʦʚʠʣʦ 395 ʛ/ʤ
2
. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ 

ʫ ʜʦʩʣʽʜʽ ʩʢʣʘʚ 371 ʛ/ʤ
2
. ʋ ʪʦʡ ʞʝ ʯʘʩ ʜʦʩʠʪʴ ʰʠʨʦʢʠʤʠ ʙʫʣʠ ʤʝʞʽ ʚʘʨʽʶʚʘʥʥʷ 

ʤʽʞ ʟʨʘʟʢʘʤʠ ʫ ʢʦʞʥʦʤʫ ʽʟ ʨʦʢʽʚ. ɿʦʢʨʝʤʘ, ʫ 2018 ʨ. ʨʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ 

ʩʪʘʥʦʚʠʚ R = 388 ʛ/ʤ
2
 (Max = 455 ʛ/ʤ

2
, Min = 67 ʛ/ʤ

2
), ʫ 2019 ʨ. ï R = 522 ʛ/ʤ

2
 

(Max = 635 ʛ/ʤ
2
, Min = 113 ʛ/ʤ

2
), 2020 ʨ. ï R = 439 ʛ/ʤ

2
 (Max = 612 ʛ/ʤ

2
, Min = 

173 ʛ/ʤ
2
). ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. ï R = 395 ʛ/ʤ

2
 (Max = 513 ʛ/ʤ

2
, Min = 

118 ʛ/ʤ
2
). 

ɼʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ AMMI  ʤʦʜʝʣʽ (ʪʝʩʪʦʤ ɻʦʣʦʙʘ) ʚʠʷʚʣʝʥʦ ʨʽʟʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦʢ ʚʥʝʩʢʫ ʫ ʟʘʛʘʣʴʥʫ ʜʠʩʧʝʨʩʽʶ ʬʘʢʪʦʨʽʚ ʚʘʨʽʘʮʽʾ (ʪʘʙʣ. 

3.1). ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʚʥʝʩʢʫ ʛʝʥʦʪʠʧʫ ʚʠʷʚʣʝʥʦ ʫ ɻʨʫʧʽ V (49,27 %), 

ʩʝʨʝʜʦʚʠʱʘ ï ɻʨʫʧʽ ɯ (63,05 %) ʽ ɻʨʫʧʽ ɯɯ (63,01 %). ʅʘʡʚʠʱʦʶ ʚʟʘʻʤʦʜʽʷ 

ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ʙʫʣʘ ʚ ʟʨʘʟʢʽʚ ɻʨʫʧʠ ɯ (21,53 %), ʥʘʡʤʝʥʰʦʶ ʚ ɻʨʫʧʽ ɯɯ 

(9,38 %). ɼʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʨʝʘʢʮʽʻʶ ʥʘ ʫʤʦʚʠ ʨʦʢʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʟʨʘʟʢʽʚ ʨʽʟʥʠʭ ʛʨʫʧ. ʋ ʮʽʣʦʤʫ ʚ ʜʦʩʣʽʜʽ (ɻʨʫʧʠ IïV) ʯʘʩʪʢʘ ʛʝʥʦʪʠʧʫ 

ʩʪʘʥʦʚʠʣʘ 38,84 %, ʩʝʨʝʜʦʚʠʱʘ ï 47,69 %, ʾʭ ʚʟʘʻʤʦʜʽʾ ï 13,47 %. 
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ʊʘʙʣʠʮʷ 3.1 

ʏʘʩʪʢʘ ʚʥʝʩʢʫ (%) ʬʘʢʪʦʨʽʚ ʫ ʟʘʛʘʣʴʥʫ ʜʠʩʧʝʨʩʽʶ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʢʦʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ, 2018ï2020 ʨʨ. 

ʌʘʢʪʦʨ ʚʘʨʽʘʮʽʾ 
ɻʨʫʧʠ ʟʨʘʟʢʽʚ 

ɯ ɯɯ ɯɯɯ IV V IïV 

ɻʝʥʦʪʠʧ 15,42 27,61 28,96 35,14 49,27 38,84 

ʉʝʨʝʜʦʚʠʱʝ 63,05 63,01 57,21 52,69 36,73 47,69 

ɺʟʘʻʤʦʜʽʷ  21,53 9,38 13,83 12,17 14,00 13,47 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʦ ʥʘ 1 % ʨʽʚʥʽ 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʪʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ Homi ʽ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ Sci, ʻ ʪʝ, 

ʱʦ ʚʦʥʠ ʥʝ çʧʨʠʚôʷʟʘʥʽè ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʚʠʙʽʨʮʽ, ʘ ʜʘʶʪʴ ʟʤʦʛʫ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʢʦʞʝʥ ʟʨʘʟʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʨʽʚʥʷ ʧʨʦʷʚʫ ʪʘ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ. 

ɸʙʩʦʣʶʪʥʝ ʥʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (Hom ̔ = 13766,6) 

ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʟʨʘʟʢʘ ɼʘʨ ʅʦʩʽʚʱʠʥʠ (G11) (UKR) (ɻʨʫʧʘ I). ɺʠʩʦʢʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʜʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ (Hom̔ = 1911ï4614) ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʪʘʢʦʞ 

ʟʨʘʟʢʠ ʨʽʟʥʠʭ ʛʨʫʧ ʉʤʘʨʘʛʜ (G12) (UKR), ɸʚʝʨʩ (G8) (UKR), ʂʨʦʢ(G4) (UKR), 

ɸʨʽʩʪʝʡ (G9) (UKR) ï ɻʨʫʧʘ I; Almonte (G22) (CAN) ï ɻʨʫʧʠ II; ɺʘʪʘʥ (G38) 

(KGZ), ʇʘʤʷʪʠ ʈʘʠʩʳ (G46) (KAZ), ʐʳʥʘʨ (G39) (KGZ), ɸʟʳʢ (G41) (KAZ), 

ʉʳʨ-ɸʫʨʳ (G36) (KAZ), ʀʣʝʢ 16 (G43) (KAZ) ï ɻʨʫʧʘ III ; Rosalina (G56) 

(DNK), Millhouse (G63) (CAN), NSGJ-1 (G59) (SRB) (G59) ï ɻʨʫʧʘ IV; AC 

Vision (G71) (CAN) ï ɻʨʫʧʘ V. ʋ ʩʪʘʥʜʘʨʪʫ ɺʟʽʨʝʮʴ ʮʝʡ ʧʘʨʘʤʝʪʨ ʤʘʚ ʟʥʘʯʝʥʥʷ 

Hom̔ = 1810. ʇʨʠ ʮʴʦʤʫ, ʣʠʰʝ ʟʨʘʟʢʠ Almonte (G22) (CAN), ʉʤʘʨʘʛʜ (G12) 

(UKR), ɼʘʨ ʅʦʩʽʚʱʠʥʠ (G11) (UKR), ʂʨʦʢ (G4) (UKR), ɸʚʝʨʩ (G8) (UKR) 

(ɻʨʫʧʘ I) ʤʘʣʠ ʩʝʨʝʜʥʶ ʟʘ ʪʨʠ ʨʦʢʠ ʚʨʦʞʘʡʥʽʩʪʴ (441ï513 ʛ/ʤ
2
) ʚʠʱʫ ʥʽʞ ʫ 

ʩʪʘʥʜʘʨʪʫ ɺʟʽʨʝʮʴ (431 ʛ/ʤ
2
). ɺʠʱʫ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ (Sc̔ = 427ï272) ʥʽʞ ʫ 

ɺʟʽʨʝʮʴ (Sc̔ = 270) ʤʘʣʠ ʙʽʣʴʰʽʩʪʴ ʟʨʘʟʢʽʚ, ʚʠʜʽʣʝʥʠʭ ʟʘ ʧʦʢʘʟʥʠʢʦʤ Hom̔, ʘʣʝ ʚ 

ʜʝʱʦ ʽʥʰʦʤʫ ʧʦʨʷʜʢʫ ʽ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʟʨʘʟʢʽʚ ɸʟʳʢ (G41) (KAZ), ʉʳʨ-ɸʫʨʳ 

(G36) (KAZ) (ɻʨʫʧʘ III), ɸʨʽʩʪʝʡ (G9) (UKR) (ɻʨʫʧʘ I), Millhouse (G63) (CAN) 

(ɻʨʫʧʘ IV), Skald (G31) (POL) (ɻʨʫʧʘ II). ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ Sc̔ ʥʘ ʨʽʚʥʽ 
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ʩʪʘʥʜʘʨʪʫ (Sc̔ = 270) ʤʘʣʠ ʟʨʘʟʢʠ ʟ ɻʨʫʧʠ II : Vienna (G29) (AUT), Mastvinster 

(G25) (DEU), Despina (G33) (DEU). 

ʅʘʡʙʣʠʞʯʠʤʠ ʜʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè GGE biplot ʤʦʜʝʣʽ, ʷʢʠʡ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʪʝʦʨʝʪʠʯʥʦ ʣʦʢʘʣʽʟʦʚʘʥʠʤ ʫ ʮʝʥʪʨʽ ʮʝʥʪʨʠʯʥʠʭ ʢʽʣ, ʙʫʣʠ: ʫ ɻʨʫʧʽ ɯ ï 

ʉʤʘʨʘʛʜ (G12) (UKR), ɻʨʫʧʽ II ï Almonte (G22) (CAN), ɻʨʫʧʽ III  ï ʉʳʤʙʘʪ (G37) 

(KAZ), ɻʨʫʧʽ IV ï NSGJ-1 (G59) (SRB), ɻʨʫʧʽ V ï AC Alma (G69) (CAN) ʽ 

Glacier AL. 38 (G72) (GBR) (ʨʠʩ. 3.2). ʋ ʟʘʛʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ 

(ɻʨʫʧʠ IïV) ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè ʙʫʣʠ ʟʨʘʟʢʠ 

Almonte (G22) (CAN) (ɻʨʫʧʘ II), ʉʤʘʨʘʛʜ (G12) (UKR) (ɻʨʫʧʘ I), Skald (G31) 

(POL) (ɻʨʫʧʘ II), Vienna (G29) (AUT) (ɻʨʫʧʘ II). ʆʢʨʽʤ ʥʠʭ, ʪʘʢʦʞ ʙʣʠʞʯʠʤʠ ʜʦ 

ʦʧʪʠʤʫʤʫ ʥʽʞ ʩʪʘʥʜʘʨʪ ɺʟʽʨʝʮʴ (G1) (UKR) ʙʫʣʠ ʟʨʘʟʢʠ Kormoran (G30) (POL) 

(ɻʨʫʧʘ II), Suveren (G32) (POL) (ɻʨʫʧʘ II), ʂʨʦʢ (G4) (UKR) (ɻʨʫʧʘ I), ɸʚʝʨʩ 

(G8) (UKR) (ɻʨʫʧʘ I). 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʷʢ ʥʘʚʝʜʝʥʦ ʚʠʱʝ, ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (Hom̔ = 13766,6) ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sc̔ = 

426,5) ʙʫʣʠ ʫ ʟʨʘʟʢʘ ɼʘʨ ʅʦʩʽʚʱʠʥʠ (G11) (UKR). ʆʜʥʘʢ, ʜʘʥʠʡ ʩʦʨʪ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ GGE biplot ʙʫʚ ʟʤʽʱʝʥʠʤ ʚʽʜʥʦʩʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʧʨʦʷʚʫ ʚʨʦʞʘʡʥʦʩʪʽ ʚ 

ʥʘʧʨʷʤʽ ʚʝʢʪʦʨʫ ʩʝʨʝʜʦʚʠʱʘ E18. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, 

ʱʦ ʥʘʚʝʜʝʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʨʘʭʦʚʫʶʪʴ ʣʠʰʝ ʚʝʣʠʯʠʥʫ ʪʘ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʚʨʦʞʘʡʥʦʩʪʽ (ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʪʘ (ʘʙʦ) ʣʽʤʽʪʠ ʚʘʨʽʶʚʘʥʥʷ) 

ʦʢʨʝʤʦʛʦ ʛʝʥʦʪʠʧʫ ʟʘ ʨʦʢʘʤʠ. ɻʨʘʬʽʯʥʘ ʞ ʤʦʜʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘ ʩʢʽʣʴʢʠ 

ʚʽʜʧʦʚʽʜʥʦʶ ʻ ʨʝʘʢʮʽʷ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʦʪʠʧʫ ʚʽʜʥʦʩʥʦ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ ʫʩʽʭ ʟʨʘʟʢʽʚ ʫ ʧʝʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʨʦʮʽ). ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ ʚʦʥʠ 

ʦʭʦʧʣʶʶʪʴ ʜʝʱʦ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʱʦʜʦ ʚʝʣʠʯʠʥʠ ʪʘ ʚʘʨʽʘʮʽʾ ʚʨʦʞʘʡʥʦʩʪʽ 

ʛʝʥʦʪʠʧʽʚ. ʊʘʢ, ʚʨʦʞʘʡʥʽʩʪʴ ɼʘʨ ʅʦʩʽʚʱʠʥʠ (G11) (UKR) ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʚ 

ʩʝʨʝʜʦʚʠʱʽ E18, ʦʜʥʘʢ ʫ E20 ʚʦʥʘ ʙʫʣʘ ʥʘʚʽʪʴ ʜʝʱʦ (ʥʝ ʜʦʩʪʦʚʽʨʥʦ) ʥʠʞʯʦʶ ʥʽʞ 

ʩʝʨʝʜʥʷ ʫ ʜʦʩʣʽʜʽ. ʋ ʨʦʟʨʽʟʽ ʞ ʨʦʢʽʚ, ʚʨʦʞʘʡʥʽʩʪʴ ʮʴʦʛʦ ʛʝʥʦʪʠʧʫ ʙʫʣʘ 

ʧʨʘʢʪʠʯʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʥ ʥʝ ʚʽʜʨʝʘʛʫʚʘʚ ʥʘ ʟʘʛʘʣʴʥʝ ʜʣʷ 

ʫʩʽʭ ʟʨʘʟʢʽʚ ʟʙʽʣʴʰʝʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʚ E19 ʽ E20.  
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ʇʨʠʤʽʪʢʘ: E18 ï 2018 ʨ.; ɽ19 ï 2019 ʨ.; ɽ20 ï 2020 ʨ.; ʰʠʬʨʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ 

G1..G72 ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʥʘʚʝʜʝʥʠʤʫ ʜʦʜʘʪʢʫ ɼ.1 

 

ʈʠʩʫʥʦʢ 3.2 ï GGE biplot ʨʘʥʞʠʨʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʚʽʜʥʦʩʥʦ ʜʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè, 2018ï2020 ʨʨ. 
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ʊʘʢʦʞ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʚʨʦʞʘʡʥʽʩʪʴ ʜʘʥʦʛʦ ʟʨʘʟʢʘ ʙʫʣʘ ʥʠʞʯʦʶ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʪʘʥʜʘʨʪʦʤ ɺʟʽʨʝʮʴ (G1) (UKR) ʚ E19 (ʥʝʜʦʩʪʦʚʽʨʥʦ) ʽ E20 

(ʜʦʩʪʦʚʽʨʥʦ). 

ʋ ʮʽʣʦʤʫ, ʥʘ ʦʩʥʦʚʽ ʛʨʘʬʽʯʥʦʛʦ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʝʨʝʜ 

ʜʦʩʣʽʜʞʝʥʦʾ ʚʠʙʽʨʢʠ ʟʨʘʟʢʽʚ ʷʢ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ 

ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʉʤʘʨʘʛʜ (G12) (UKR), ʂʨʦʢ (G4) (UKR), ɸʚʝʨʩ 

(G8) (UKR) ï ɻʨʫʧʘ I; Almonte (G22) (CAN), Vienna (G29) (AUT) ï ɻʨʫʧʘ II. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʠʰʝ ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦ ʥʠʭ ʩʣʽʜ ʜʦʜʘʪʠ ʟʨʘʟʢʠ ɻʨʫʧʠ II : Skald 

(G31) (POL), Kormoran (G30) (POL) ʽ Suveren (G32) (POL). ɼʣʷ ʩʪʚʦʨʝʥʥʷ 

ʛʦʣʦʟʝʨʥʠʭ ʽ ʰʝʩʪʠʨʷʜʥʠʭ ʩʦʨʪʽʚ ʚʽʜʥʦʩʥʦ ʢʨʘʱʠʤʠ (ʫ ʤʝʞʘʭ ʛʨʫʧ) ʻ 

ʛʦʣʦʟʝʨʥʠʡ ʟʨʘʟʦʢ NSGJ-1 (G59) (SRB), ʰʝʩʪʠʨʷʜʥʽ Glacier AL. 38 (G72) (GBR) 

ʽ AC Alma (G69) (CAN). 

ɺ ʪʽʤ, ʥʘʚʽʪʴ ʚʠʜʽʣʝʥʽ ʟʨʘʟʢʠ, ʷʢʽ ʧʝʨʝʚʘʞʘʣʠ ʨʝʰʪʫ ʟʘ ʢʨʘʱʠʤ 

ʧʦʻʜʥʘʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʽʜʨʽʟʥʷʣʠʩʴ ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʘʢʮʽʾ 

ʥʘ ʫʤʦʚʠ ʨʽʟʥʠʭ ʟʘ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʨʠ ʟʘʣʫʯʝʥʥʽ ʾʭ ʜʦ ʩʭʨʝʱʫʚʘʥʴ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʽʜʙʦʨʫ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʷʢ ʟʘ ʨʽʟʥʠʤ ʧʦʭʦʜʞʝʥʥʷʤ (ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʨʠʥʮʠʧ), ʪʘʢ ʽ 

ʟʘ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʨʽʟʥʽ ʫʤʦʚʠ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ.  

ʇʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ. ʉʝʨʝʜʥʽʡ ʫ 2018ï2020 ʨʨ. ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʢʫʱʠʩʪʦʩʪʽ ʜʣʷ ʫʩʽʻʾ ʚʠʙʽʨʢʠ ʟʨʘʟʢʽʚ (ɻʨʫʧʠ ɯïV) ʩʪʘʥʦʚʠʚ Mean = 3,48 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ, ʟ ʣʽʤʽʪʘʤʠ ʚʘʨʽʶʚʘʥʥʷ ʚʽʜ Min = 2,34 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ ʜʦ Max = 

4,49 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ (ʨʠʩ. 3.3, ɼʦʜʘʪʦʢ ɼ.3). ɿʘʛʘʣʦʤ, ʥʘʡʚʠʱʦʶ ʧʨʦʜʫʢʪʠʚʥʘ 

ʢʫʱʠʩʪʽʩʪʴ ʙʫʣʘ ʫ 2020 ʨ. (Mean = 4,11 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ, Max = 6,10 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ, Min = 2,59), ʥʘʡʥʠʞʯʦʶ ï ʫ 2018 ʨ. (Mean = 2,10 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ, Max = 3,85 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ, Min = 1,83 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). ʋ 2019 

ʨ. ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʤʘʚ ʧʨʦʤʽʞʥʝ ʟʥʘʯʝʥʥʷ ʤʽʞ ʚʠʱʝ ʥʘʟʚʘʥʠʤʠ ʨʦʢʘʤʠ 

(Mean = 3,47 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ, Max = 5,20 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ, Min = 1,99 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). ɿʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ 

ʫ ʨʽʟʥʽ ʨʦʢʠ ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʦʶ ʽ ʜʣʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʟʨʘʟʢʽʚ.  
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ʈʠʩʫʥʦʢ 3.3 ï ʇʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʨʽʟʥʠʭ ʛʨʫʧ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, 2018ï2020 ʨʨ. 
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ʆʜʥʘʢ, ʛʨʫʧʠ ʚʽʜʯʫʪʥʦ ʨʽʟʥʠʣʠʩʴ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʪʘ ʾʾ ʣʽʤʽʪʘʤʠ 

ʚʘʨʽʶʚʘʥʥʷ. ɺʠʱʠʡ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ, ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʙʫʚ ʫ 

ɻʨʫʧʘʭ ɯ ʽ ɯɯ. ʅʘʡʥʠʞʯʦʶ, ʟ ʥʘʡʤʝʥʰʠʤ ʚʘʨʽʶʚʘʥʥʷʤ ʤʽʞ ʟʨʘʟʢʘʤʠ, ʫ ʤʝʞʘʭ 

ʦʢʨʝʤʠʭ ʨʦʢʽʚ ʙʫʣʘ ʧʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ ʫ ɻʨʫʧʽ V.  

ɿʘ ʯʘʩʪʢʦʶ ʚʥʝʩʢʫ ʫ ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ ʜʣʷ ʫʩʽʭ ʛʨʫʧ ʟʨʘʟʢʽʚ ʚʠʷʚʣʝʥʦ 

ʥʘʡʙʽʣʴʰʽ ʚʥʝʩʢʠ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ɻʨʫʧʠ IV 

(69,14 %) ʽ ʚʽʜʯʫʪʥʦ ʥʠʞʯʠʤʠ ʜʣʷ ɻʨʫʧʠ V (46,71 %) (ʪʘʙʣ.3.2). ʎʽ ʞ ʛʨʫʧʠ ʤʘʣʠ 

ʽ ʧʨʦʪʠʣʝʞʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʯʘʩʪʢʠ ʚʥʝʩʢʫ ʛʝʥʦʪʠʧʫ ï 18,60 % ʫ ɻʨʫʧʽ IV ʪʘ 

11,14 % ʫ ɻʨʫʧʽ V, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ï 19,72 % ʫ ɻʨʫʧʽ IV ʽ 

34,69 % ʫ ɻʨʫʧʽ V. ɿʘʛʘʣʦʤ ʫ ʨʦʟʨʽʟʽ ʛʨʫʧ ʟʨʘʟʢʽʚ ʥʘʡʥʠʞʯʦʶ ʙʫʣʘ ʯʘʩʪʢʘ 

ʛʝʥʦʪʠʧʫ (11,14ï18,60 %), ʚʟʘʻʤʦʜʽʷ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ʤʘʣʘ ʧʨʦʤʽʞʥʝ ʤʽʩʮʝ 

ʤʽʞ ʜʚʦʤʘ ʨʦʟʛʣʷʥʫʪʠʤʠ (19,72ï34,69 %). ʋ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʠ ʘʥʘʣʽʟʽ ʫʩʽʻʾ 

ʜʦʩʣʽʜʞʝʥʦʾ ʚʠʙʽʨʢʠ ʟʨʘʟʢʽʚ (ɻʨʫʧʠ ɯïV) ʩʫʪʪʻʚʦ ʚʠʱʦʶ ʙʫʣʘ ʯʘʩʪʢʘ ʚʥʝʩʢʫ 

ʛʝʥʦʪʠʧʫ (33,79 %), ʭʦʯʘ ʡ ʧʦʩʪʫʧʘʣʘʩʴ ʫʤʦʚʘʤ ʩʝʨʝʜʦʚʠʱʘ (43,19 %). 

ɺʟʘʻʤʦʜʽʷ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ʙʫʣʘ ʥʠʞʯʦʶ, ʘʣʝ ʩʫʪʪʻʚʦʶ (23,02 %). ʅʘ ʥʘʰ 

ʧʦʛʣʷʜ ʮʝ ʧʽʜʪʚʝʨʜʞʫʻ ʛʨʘʬʽʯʥʦ ʚʽʜʦʙʨʘʞʝʥʽ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʦʩʦʙʣʠʚʦʩʪʷʭ 

ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʛʨʫʧʘʤʠ ʟʨʘʟʢʽʚ. 

 

ʊʘʙʣʠʮʷ 3.2 

ʏʘʩʪʢʘ ʚʥʝʩʢʫ (%) ʬʘʢʪʦʨʽʚ ʫ ʟʘʛʘʣʴʥʫ ʜʠʩʧʝʨʩʽʶ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ 

ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ, 2018ï2020 ʨʨ. 

ʌʘʢʪʦʨ ʚʘʨʽʘʮʽʾ 
ɻʨʫʧʠ ʟʨʘʟʢʽʚ 

ɯ ɯɯ ɯɯɯ IV V IïV 

ɻʝʥʦʪʠʧ 16,45 16,93 15,51 11,14 18,60 33,79 

ʉʝʨʝʜʦʚʠʱʝ 54,21 58,65 63,70 69,14 46,71 43,19 

ɺʟʘʻʤʦʜʽʷ  29,34 24,42 20,79 19,72 34,69 23,02 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʦ ʥʘ 1 % ʨʽʚʥʽ 

 

ʗʢ ʜʣʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʪʘʢ ʽ ʝʣʝʤʝʥʪʽʚ ʾʾ ʩʪʨʫʢʪʫʨʠ, ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʷʢʦʩʪʽ ʛʝʥʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ, ʥʘʡʙʽʣʴʰʫ ʮʽʥʥʽʩʪʴ 

ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʛʝʥʦʪʠʧʠ, ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʪʘ ʾʾ 

ʚʽʜʥʦʩʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʘ ʨʦʢʘʤʠ. 
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ɺʠʱʫ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʧʨʦʜʫʢʪʠʚʥʫ ʢʫʱʠʩʪʽʩʪʴ ʥʽʞ ʫ ʩʪʘʥʜʘʨʪʫ 

ɺʟʽʨʝʮʴ (G1) (UKR) (4,08 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ) ʤʘʣʠ ʣʠʰʝ ʯʦʪʠʨʠ ʟʨʘʟʢʠ ʟ ɻʨʫʧʠ ɯɯ 

(Concerto (G20) (GBR), Suveren (G32) (POL), Kormoran (G30) (POL), Jermina 

(G26) (GBR)). ɿ ʥʠʭ, Suveren (G32) (POL) ʦʧʪʠʤʘʣʴʥʽʰʝ ʧʦʻʜʥʫʚʘʚ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ (4,26 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ) ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ 

(Hom̔ = 45,41) ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sc̔ = 3,53). ʉʦʨʪ Concerto (G20) (GBR) 

ʤʘʚ ʢʨʘʱʽ ʟʥʘʯʝʥʥʷ ʥʽʞ ʩʪʘʥʜʘʨʪ ʣʠʰʝ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ 

(Sc̔ = 2,64), ʦʜʥʘʢ ʧʦʩʪʫʧʘʚʩʷ ʡʦʤʫ ʟʘ ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʶ.  

ʅʠʟʢʘ ʟʨʘʟʢʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʜʚʦʨʷʜʥʦʛʦ ʧʣʽʚʯʘʩʪʦʛʦ ʷʯʤʝʥʶ (ɻʨʫʧʠ ɯ, ɯɯ ʽ 

ɯɯɯ) ʟʘ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʜʝʱʦ ʧʦʩʪʫʧʘʣʠʩʴ ʩʪʘʥʜʘʨʪʫ 

ɺʟʽʨʝʮʴ (UKR) (G1), ʘʣʝ ʧʝʨʝʚʘʞʘʣʠ ʡʦʛʦ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʽ 

ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Hom̔ = 18,42, Sc̔ = 2,59). ʉʝʨʝʜ ʥʠʭ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʟʨʘʟʢʠ 

Vienna (G29) (AUT), Skald (G31) (POL), ɹʫʢʘʪ (G15) (UKR), ʈʝʚʘʥʰ (G3) 

(UKR), Cʳʤʙʘʪ (G37) (KAZ), Aʟʳʢ (G41) (KAZ), ʉʚʷʪʦʚʽʪ (G13) (UKR), ɸʨʽʩʪʝʡ 

(G9) (UKR) ʪʘ ʽʥ. ʉʝʨʝʜ ʛʨʫʧʠ ʛʦʣʦʟʝʨʥʠʭ (ɻʨʫʧʘ ɯV) ʩʣʽʜ ʚʠʜʽʣʠʪʠ AC Alberte 

(G60) (CAN), NSGJ-1 (G59) (SRB), 4-15 (G51) (UKR). ʎʽʢʘʚʠʤʠ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʰʝʩʪʠʨʷʜʥʽ ʟʨʘʟʢʠ (ɻʨʫʧʘ V) AC Alma (G69) (CAN), Glacier AL.38 (G72) (GBR), 

AC Maple (G68) (CAN) ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦ ʥʠʞʯʦʾ, ʘʣʝ ʩʪʘʙʽʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʢʫʱʠʩʪʦʩʪʽ ʟʘ ʨʦʢʘʤʠ ʤʘʣʠ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʣʠʰʝ ʧʦʢʘʟʥʠʢʘ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ 

(Hom̔ = 26,18ï37,36). ʎʽ ʟʨʘʟʢʠ ʩʪʘʥʦʚʣʷʪʴ ʽʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʽʾ ʷʢ ʜʞʝʨʝʣʘ 

ʚʽʜʥʦʩʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʛʨʘʬʽʯʥʦʛʦ GGE biplot ʘʥʘʣʽʟʫ ʱʦʜʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʟʨʘʟʢʽʚ 

ʚʽʜʥʦʩʥʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.4. ʋ ɻʨʫʧʽ ɯ, ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʫ ʥʘʜ ʽʥʰʠʤʠ ʟʘ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ, ʩʪʘʥʜʘʨʪ 

ɺʟʽʨʝʮʴ (G1) (UKR) ʪʘ ʟʨʘʟʢʠ ʊʽʚʝʨ (G7) (UKR), ʈʝʡʥʜʞʝʨ (G14) (UKR) ʙʫʣʠ 

ʩʠʣʴʥʦ ʚʽʜʜʘʣʝʥʠʤʠ ʥʝ ʣʠʰʝ ʚʽʜ ʮʝʥʪʨʫ, ʘʣʝ ʡ ʚ ʮʽʣʦʤʫ ʚʽʜ ʫʩʴʦʛʦ ʥʘʙʦʨʫ 

ʮʝʥʪʨʠʯʥʠʭ ʢʽʣ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʩʠʣʴʥʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫ 

ʨʽʟʥʠʭ ʟʨʘʟʢʽʚ ʫ ʨʽʟʥʽ ʨʦʢʠ. ʉʪʘʥʜʘʨʪ ɺʟʽʨʝʮʴ (G1) (UKR) ʽ ʟʨʘʟʦʢ ʊʽʚʝʨ (G7) 

(UKR) ʩʠʣʴʥʦ ʟʤʽʱʝʥʽ ʚ ʩʪʦʨʦʥʫ ʫʤʦʚ E19, ʈʝʡʥʜʞʝʨ (G14) (UKR) ï E20.  
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ʇʨʠʤʽʪʢʘ: E18 ï 2018 ʨ.; ɽ19 ï 2019 ʨ.; ɽ20 ï 2020 ʨ.; ʰʠʬʨʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ 

G1...G72 ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʥʘʚʝʜʝʥʠʤʫ ʜʦʜʘʪʢʫ ɼ.1 

 

ʈʠʩʫʥʦʢ 3.4 ï GGE biplot ʨʘʥʞʠʨʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 

ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ ʚʽʜʥʦʩʥʦ ʜʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè, 

2018ï2020 ʨʨ. 
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ɼʫʞʝ ʩʠʣʴʥʫ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʮʝʥʪʨʠʯʥʠʭ ʢʽʣ ʚʠʷʚʣʝʥʦ ʫ ɻʨʫʧʘʭ IV ʪʘ V ʟ 

ʥʘʡʚʠʱʠʤ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʟʨʘʟʢʽʚ Rosalina (G56) 

(DNK) ʽ Glacier AL.38 (G72) (GBR). ʋ ɻʨʫʧʽ ɯɯ ʜʚʘ ʟʨʘʟʢʠ ʧʝʨʝʚʘʞʘʣʠ ʽʥʰʽ ʽ 

ʣʝʞʘʣʠ ʚ ʧʣʦʱʠʥʽ ʮʝʥʪʨʠʯʥʠʭ ʢʽʣ, ʭʦʯʘ ʽʟ ʩʠʣʴʥʠʤ ʟʤʽʱʝʥʥʷʤ ʚ ʩʪʦʨʦʥʠ ʨʽʟʥʠʭ 

ʫʤʦʚ: E19 ï Kormoran (G30) (POL), E20 ï Concerto (G20) (GBR). ʋ ɻʨʫʧʽ ɯɯɯ ʫ 

ʮʝʥʪʨʽ ʮʝʥʪʨʠʯʥʠʭ ʢʽʣ ʙʫʚ ʨʦʟʪʘʰʦʚʘʥʠʡ ʟʨʘʟʦʢ ʀʣʝʢ 16 (G43) (KAZ). ʇʨʠ 

ʘʥʘʣʽʟʽ ʟʨʘʟʢʽʚ ʫʩʽʭ ʛʨʫʧ ʨʘʟʦʤ, ʚʽʜʥʦʩʥʦ ʙʣʠʞʯʠʤʠ ʜʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè 

ʙʫʣʠ Suveren (G32) (POL), Kormoran (G30) (POL), ʊʽʚʝʨ (G7) (UKR), Strier (G17) 

(POL) ʪʘ ʩʪʘʥʜʘʨʪ ɺʟʽʨʝʮʴ (G1) (UKR). ɿʨʘʟʦʢ Concerto (G20) (GBR) ʙʫʚ ʩʠʣʴʥʦ 

ʟʤʽʱʝʥʠʤ ʚ ʩʪʦʨʦʥʫ ʫʤʦʚ E20. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ, ʧʦʩʪʫʧʘʣʠʩʴ ʥʘʟʚʘʥʠʤ, 

ʘʣʝ ʧʝʨʝʚʘʞʘʣʠ ʽʥʰʽ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʧʨʦʷʚʫ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʟʥʘʢʠ ʽ ʙʫʣʠ 

ʙʣʠʞʯʠʤʠ ʜʦ ʮʝʥʪʨʫ ʢʽʣ ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʦʟʤʝʞʫʚʘʣʴʥʦʾ ʣʽʥʽʾ, ʷʢʘ ʧʝʨʝʪʠʥʘʻ 

ʦʩʥʦʚʫ biplot. ʂʨʘʱʠʤʠ ʟʘ ʛʨʘʬʽʯʥʠʤ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʩʝʨʝʜ 

ʜʦʩʣʽʜʞʝʥʦʾ ʚʠʙʽʨʢʠ ʟʨʘʟʢʽʚ ʷʢ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʧʽʜʚʠʱʝʥʦʛʦ 

ʨʽʚʥʷ ʧʨʦʷʚʫ ʪʘ ʚʽʜʥʦʩʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʩʣʽʜ ʚʠʜʽʣʠʪʠ 

ʟʨʘʟʢʠ ɻʨʫʧʠ I: ʊʽʚʝʨ (G7) (UKR), ɻʨʫʧʠ II: Suveren (G32) (POL), Strier (G17) 

(POL), Jermina (G26) (GBR), ɻʨʫʧʠ III: ʀʣʝʢ 16 (G43) (KAZ). ɼʣʷ ʩʪʚʦʨʝʥʥʷ 

ʛʦʣʦʟʝʨʥʠʭ ʽ ʰʝʩʪʠʨʷʜʥʠʭ ʩʦʨʪʽʚ ʚʽʜʥʦʩʥʦ ʢʨʘʱʠʤʠ (ʫ ʤʝʞʘʭ ʛʨʫʧ) ʻ NSGJ-1 

(G59) (SRB), Glacier AL.38 (G72), AC Maple (G68) (CAN). 

ʄʘʩʘ 1000 ʟʝʨʝʥ. ʄʘʩʘ 1000 ʟʝʨʝʥ ʩʫʪʪʻʚʦ ʚʘʨʽʶʚʘʣʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 

ʨʦʢʫ ʽ ʜʦʩʣʽʜʞʝʥʠʭ ʛʝʥʦʪʠʧʽʚ, ʱʦ ʥʘʦʯʥʦ ʽʣʶʩʪʨʫʻ ʨʠʩʫʥʦʢ 3.5 ʪʘ ʜʦʜʘʪʦʢ ɼ.4. 

ʅʘʡʚʠʱʦʶ ʩʝʨʝʜʥʷ ʤʘʩʘ 1000 ʟʝʨʝʥ ʫ ʜʦʩʣʽʜʽ (ɻʨʫʧʠ ɯïV) ʙʫʣʘ ʚ 2019 ʨ. 

ʥʘʡʥʠʞʯʦʶ ï ʫ 2020 ʨ. ʋ ʨʦʟʨʽʟʽ ʨʽʟʥʠʭ ʛʨʫʧ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ɿʦʢʨʝʤʘ ʥʘʡʥʠʞʯʦʶ ʩʝʨʝʜʥʷ ʤʘʩʘ 1000 ʟʝʨʝʥ ʙʫʣʘ ʜʣʷ ʚʩʽʭ ʛʨʫʧ ʫ 2020 ʨ. 

(39,8 ʛ). ʋ ʪʦʡ ʞʝ ʯʘʩ ʟʘ ʪʨʠ ʨʦʢʠ ʥʘʡʚʠʱʠʤ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ɻʨʫʧʽ ɯ: 53,8 ʛ ʫ ʩʦʨʪʫ ʂʨʦʢ (G4), ʫ ɻʨʫʧʽ ɯɯɯ: 50,4 ʛ ï ɺʣʘʜʣʝʥ 

(G40) ʽ ʚ ɻʨʫʧʽ IV 50,3 ʛ ï NSGJ-1 (G59). ʅʘʡʙʽʣʴʰʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʟʘ ʨʽʚʥʝʤ 

ʧʨʦʷʚʫ ʤʘʩʠ 1000 ʟʝʨʝʥ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʨʦʢʽʚ (ʨʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ 

ʟʨʘʟʢʘʤʠ) ʚʠʷʚʣʝʥʦ ʫ ɻʨʫʧʽ ɯ, ʤʝʥʰʫ ï ʫ ɻʨʫʧʽ ɯɯɯ. 
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ʈʠʩʫʥʦʢ 3.5 ï ʄʘʩʘ 1000 ʟʝʨʝʥ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʨʽʟʥʠʭ ʛʨʫʧ 

ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ 
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ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʟʘ ʯʘʩʪʢʦʶ ʚʥʝʩʢʫ ʫ 

ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ ʛʝʥʦʪʠʧʫ (ʚʽʜ 15,61 % ʫ ɻʨʫʧʽ ɯɯ ʜʦ 44,61 % ʫ ɻʨʫʧʽ ɯ) ʪʘ 

ʩʝʨʝʜʦʚʠʱʘ (ʚʽʜ 26,05 % ʫ ɻʨʫʧʽ ɯ ʜʦ 60,87 % ʫ ɻʨʫʧʽ ɯɯ) (ʪʘʙʣ. 3.3). ʇʨʠ ʮʴʦʤʫ 

ʯʘʩʪʢʘ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ʙʫʣʘ ʧʨʘʢʪʠʯʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʫ ʨʽʟʥʠʭ 

ʛʨʫʧ ʟʨʘʟʢʽʚ (22,46ï29,34 %). ɿʘʛʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʚʘʨʽʘʮʽʾ ʜʣʷ ʫʩʽʻʾ 

ʚʠʙʽʨʢʠ ʟʨʘʟʢʽʚ (ɻʨʫʧʠ ɯïV) ʩʪʘʥʦʚʠʣʠ: ʛʝʥʦʪʠʧ ï 35,76 %, ʩʝʨʝʜʦʚʠʱʝ ï 

36,15 %, ʾʭ ʚʟʘʻʤʦʜʽʷ ï 28,09 %. ɼʘʥʽ ʚʢʘʟʫʶʪʴ, ʷʢ ʥʘ ʥʘʷʚʥʝ ʫ ʜʘʥʽʡ ʚʠʙʽʨʮʽ 

ʟʨʘʟʢʽʚ ʩʫʪʪʻʚʝ ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʘʣʝ ʪʘʢʦʞ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

ʨʦʢʫ (ʩʝʨʝʜʦʚʠʱʘ) ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ, ʘ ʪʘʢʦʞ ʨʽʟʥʫ ʨʝʘʢʮʽʶ 

ʛʝʥʦʪʠʧʽʚ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʥʘ ʫʤʦʚʠ ʦʢʨʝʤʠʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ.  

 

ʊʘʙʣʠʮʷ 3.3 

ʏʘʩʪʢʘ ʚʥʝʩʢʫ (%) ʬʘʢʪʦʨʽʚ ʫ ʟʘʛʘʣʴʥʫ ʜʠʩʧʝʨʩʽʶ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ 

ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ, 2018ï2020 ʨʨ. 

ʌʘʢʪʦʨ ʚʘʨʽʘʮʽʾ 
ɻʨʫʧʠ ʟʨʘʟʢʽʚ 

ɯ ɯɯ ɯɯɯ IV V IïV 

ɻʝʥʦʪʠʧ 44,61 15,61 20,05 37,70 28,31 35,76 

ʉʝʨʝʜʦʚʠʱʝ 26,05 60,87 53,15 39,84 46,89 36,15 

ɺʟʘʻʤʦʜʽʷ  29,34 23,52 26,80 22,46 24,80 28,09 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʦ ʥʘ 1 % ʨʽʚʥʽ 

 

ʋ ɻʨʫʧʽ ɯ ʥʘʡʙʽʣʴʰʝ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʟʥʘʯʝʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ 

(ʍ = 53,3 ʛ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ 

(Hom̔ = 578) ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sc̔ = 44,3) ʤʘʚ ʟʨʘʟʦʢ ʉʚʷʪʦʚʽʪ (G13) 

(UKR). ɼʘʨ ʅʦʩʽʚʱʠʥʠ (G11) (UKR) ʦʧʪʠʤʘʣʴʥʦ ʧʦʻʜʥʫʚʘʚ ʚʠʩʦʢʝ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʷʢ ʤʘʩʠ 1000 ʟʝʨʝʥ (Mean = 53,0 ʛ), ʪʘʢ ʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(Hom̔ = 675; Sc̔ = 45,9). ʆʢʨʽʤ ʚʠʱʝ ʜʚʦʭ ʥʘʟʚʘʥʠʭ, ʪʘʢʦʞ ʩʣʽʜ ʚʠʜʽʣʠʪʠ 

ʉʤʘʨʘʛʜ (G12) (UKR) (Mean = 50,9 ʛ; Hom̔ = 561; Sc̔ = 42,8).  

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʫ ʩʪʘʥʜʘʨʪʫ ɺʟʽʨʝʮʴ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʤʘʩʠ 1000 ʟʝʨʝʥ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʚ 48,7 ʛ ʟ ʚʘʨʽʶʚʘʥʥʷʤ ʚʽʜ 56,2 ʛ ʚ 

2018 ʨ. ʜʦ 40,2 ʛ ʫ 2020 ʨ., ʽ ʟʥʘʯʝʥʥʷʤʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ Hom̔ = 294,6; 

Sc̔ = 34,8.  
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ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (Hom̔ = 750,2) ʫ ʮʽʡ 

ʛʨʫʧʽ ʙʫʣʦ ʚ ʟʨʘʟʢʘ ʈʝʚʘʥʰ (G3) (UKR). ʆʜʥʘʢ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʘʩʠ 

1000 ʟʝʨʝʥ ʫ ʥʴʦʛʦ ʩʪʘʥʦʚʠʣʦ 41,1 ʛ, ʘ ʪʦʤʫ ʚʽʥ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʣʠʰʝ 

ʙʣʠʟʴʢʠʤ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʘʥʦʾ ʚʠʙʽʨʢʠ ʛʝʥʦʪʠʧʽʚ ʟʥʘʯʝʥʥʷʤ 

ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sc  ̔= 36,9). 

ʋ ɻʨʫʧʽ II  ʤʘʢʩʠʤʘʣʴʥʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʤʘʩʫ 1000 ʟʝʨʝʥ ʤʘʣʠ 

ʟʨʘʟʢʠ Victorianna (G24) (DEU) (50,8 ʛ) ʽ Despina (G33) (DEU) (50,6 ʛ). ʆʜʥʘʢ, ʫ 

ʟʚôʷʟʢʫ ʟ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʟʘ ʨʦʢʘʤʠ ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ 

ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɿʦʢʨʝʤʘ, ʫ ʟʨʘʟʢʘ 

Victorianna (G24) (DEU) ʤʘʩʘ 1000 ʟʝʨʝʥ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 57,0 ʛ ʫ 2019 ʨ. ʜʦ 

40,6 ʛ ʫ 2020 ʨ. ʽ, ʚʽʜʧʦʚʽʜʥʦ, Hom̔ = 289,9, Sc̔ = 36,2 ʋ ʟʨʘʟʢʘ Despina (G33) 

(DEU) ʨʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ ʙʫʚ ʫ ʤʝʞʘʭ ʚʽʜ 57,6 ʛ ʫ 2018 ʨ. ʜʦ 38,40 ʛ ʫ 2020 ʨ., ʘ 

ʪʦʤʫ Hom̔ = 241,5, Sc̔ = 33,7. ɼʝʱʦ ʧʦʩʪʫʧʘʣʠʩʷ ʥʘʟʚʘʥʠʤ ʟʨʘʟʢʘʤ ʟʘ 

ʩʝʨʝʜʥʴʦʶ ʤʘʩʦʶ 1000 ʟʝʨʝʥ, ʘʣʝ ʩʫʪʪʻʚʦ ʾʭ ʧʝʨʝʚʘʞʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʛʝʥʦʪʠʧʠ Lilly  (G34) (DEU) (Mean = 

48,5 ʛ; Hom̔ = 654,0; Sc̔ = 41,8) ʪʘ Sunshine (G19) (DEU) (Mean = 47,6 ʛ; Hom̔ = 

663,0; Sc̔ = 41,2). 

ʋ ɻʨʫʧʽ ɯɯɯ ʧʦʟʘ ʢʦʥʢʫʨʝʥʮʽʻʶ ʙʫʚ ʟʨʘʟʦʢ ɺʣʘʜʣʝʥ (G40) (KGZ), ʷʢʠʡ 

ʧʦʻʜʥʫʚʘʚ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ (49,1 ʛ) ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (Hom̔ = 1082,5; Sc̔ = 45,1). ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʪʘ 

ʚʠʩʦʢʽ ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ ʽ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʫ ɻʨʫʧʽ IV ʤʘʚ ʟʨʘʟʦʢ NSGJ-1 

(G59) (SRB) (Mean = 51,7 ʛ; Hom̔ = 916,0; Sc̔ = 46,2). ʉʝʨʝʜ ʟʨʘʟʢʽʚ ɻʨʫʧʠ V 

ʛʨʫʧʠ ʪʘʢʦʞ ʷʚʥʠʤ ʣʽʜʝʨʦʤ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ 1000 ʟʝʨʝʥ (Mean = 

46,7 ʛ) ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (Hom ̔= 1361,5; Sc̔ = 43,6) ʙʫʚ Yerong (G65) 

(AUS). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ɯ, ɯɯɯ, IV ʽ V ʛʨʫʧʘʭ ʟʨʘʟʢʽʚ ʚʠʜʽʣʝʥʦ ʛʝʥʦʪʠʧʠ ʷʢʽ 

ʧʦʻʜʥʫʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʤʘʩʫ 1000 ʟʝʨʝʥ ʪʘ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ. ɼʣʷ ʟʨʘʟʢʽʚ ɻʨʫʧʠ ɯɯ ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣʦ ʪʝ, ʱʦ 

ʛʝʥʦʪʠʧʠ ʷʢʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʤʘʣʠ ʚʠʱʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʤʘʩʠ 

1000 ʟʝʨʝʥ ʫʥʘʩʣʽʜʦʢ ʙʽʣʴʰʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ 
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ʥʝ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ. 

ʊʦʙʪʦ, ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʣʠ ʫ ʟʨʘʟʢʽʚ ʟ ʜʝʱʦ ʥʠʞʯʠʤ 

ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ, ʘʣʝ ʤʝʥʰʦʶ ʾʾ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʚ ʦʢʨʝʤʽ ʨʦʢʠ. 

ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʘʨʽʶʚʘʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʫ ʟʨʘʟʢʽʚ ʥʝ ʤʘʣʦ 

ʣʽʥʽʡʥʦʩʪʽ, ʘ ʟʤʽʥʶʚʘʣʦʩʴ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʨʽʟʥʠʭ 

ʟʨʘʟʢʽʚ ʫ ʨʽʟʥʽ ʨʦʢʠ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ GGE biplot ʤʦʜʝʣʽ ʫ ɻʨʫʧʽ ɯ ʚʽʜʥʦʩʥʦ ʙʣʠʞʯʠʤ ʜʦ 

ʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫ ʙʫʚ ʟʨʘʟʦʢ ɼʘʨ ʅʦʩʽʚʱʠʥʠ (G11) (UKR), ɻʨʫʧʽ ɯɯ ï 

Victorianna (G24) (DEU), ɻʨʫʧʽ IV ï NSGJ-1 (G59) (SRB). ʋ ɻʨʫʧʘʭ ɯɯɯ ʽ V 

ʟʨʘʟʢʽʚ ʩʠʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʮʝʥʪʨʫ ʮʝʥʪʨʠʯʥʠʭ ʢʽʣ ʥʝ ʚʠʷʚʣʝʥʦ (ʨʠʩ. 3.6). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʨʠ ʘʥʘʣʽʟʽ ʟʨʘʟʢʽʚ ʫʩʽʭ ʛʨʫʧ ʨʘʟʦʤ ʙʣʠʞʯʠʤʠ ʜʦ 

ʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫ ʙʫʣʠ ʟʨʘʟʢʠ ɼʘʨ ʅʦʩʽʚʱʠʥʠ (G11) (UKR), NSGJ-1 (G59) 

(SRB), ʉʚʷʪʦʚʽʪ (G13) (UKR), ʉʤʘʨʘʛʜ (G12) (UKR), Victorianna (G24) (DEU). 

ʎʽ ʞ ʧôʷʪʴ ʟʨʘʟʢʽʚ ʩʣʽʜ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʢʨʘʱʽ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʨʽʚʥʷ ʧʨʦʷʚʫ ʪʘ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʘʩʠ 1000 ʟʝʨʝʥ ʷʢ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ, ʪʘʢ ʽ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʘʤʠ. 

ʉʣʽʜ ʚʠʜʽʣʠʪʠ, ʱʦ ʦʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʩʝʣʝʢʮʽʾ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʶ 

ʩʪʘʥʦʚʠʪʴ NSGJ-1 (G59) (SRB). 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ. ʋ ʟʚôʷʟʢʫ ʟ ʨʦʜʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʤʦʨʬʦʣʦʛʽʾ 

ʢʦʣʦʩʘ ʷʯʤʝʥʶ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʢʦʣʦʩʽ ʜʣʷ ʜʚʦʨʷʜʥʠʭ ʪʘ ʰʝʩʪʠʨʷʜʥʠʭ ʟʨʘʟʢʽʚ 

ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʶʚʘʪʠ ʦʢʨʝʤʦ. ɼʣʷ ʜʚʦʨʷʜʥʠʭ ʟʨʘʟʢʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʨʦʷʚʫ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʜʣʷ ʟʨʘʟʢʽʚ ʟʘ ʨʦʢʘʤʠ ʤʘʣʠ ʩʭʦʞʽ 

ʪʝʥʜʝʥʮʽʾ ï ʟ ʚʽʜʥʦʩʥʦ ʙʽʣʴʰʠʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫ 2019 ʨ., ʤʝʥʰʠʤ ï ʫ 

2018 ʨ. (ʨʠʩ. 3.7, ʜʦʜʘʪʦʢ ɼ.5). ɹʣʠʟʴʢʠʤʠ ʙʫʣʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ 

ʫ ʢʦʣʦʩʽ ʜʣʷ ʛʨʫʧ ʜʚʦʨʷʜʥʠʭ ʟʨʘʟʢʽʚ. ʆʜʥʘʢ, ʛʨʫʧʠ ʩʫʪʪʻʚʦ ʨʽʟʥʠʣʠʩʷ ʟʘ 

ʨʦʟʤʘʭʦʤ ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ ʟʨʘʟʢʘʤʠ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʨʦʢʽʚ ʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

2018ï2020 ʨʨ. ʅʘʡʙʽʣʴʰʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʫ ʤʝʞʘʭ ʨʦʢʽʚ ʙʫʣʦ 

ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʟʨʘʟʢʽʚ ɻʨʫʧʠ IV. ʋ ʟʨʘʟʢʽʚ ʰʝʩʪʠʨʷʜʥʦʛʦ ʧʽʜʚʠʜʫ ʥʘʡʚʠʱʦʶ 

ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʙʫʣʘ ʫ 2020 ʨ. 
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ʇʨʠʤʽʪʢʘ: E18 ï 2018 ʨ.; ɽ19 ï 2019 ʨ.; ɽ20 ï 2020 ʨ.; ʰʠʬʨʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ 

G1..G72 ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʥʘʚʝʜʝʥʠʤʫ ʜʦʜʘʪʢʫ ɼ.1 

 

ʈʠʩʫʥʦʢ 3.6 ï GGE biplot ʨʘʥʞʠʨʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 

ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʚʽʜʥʦʩʥʦ ʜʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè, 2018ï2020 ʨʨ. 
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ʈʠʩʫʥʦʢ 3.7 ï ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʨʽʟʥʠʭ 

ʛʨʫʧ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, 2018ï2020 ʨʨ. 
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ʅʘʡʚʠʱʘ ʯʘʩʢʘ ʚʥʝʩʢʫ ʛʝʥʦʪʠʧʫ ʙʫʣʘ ʫ ɻʨʫʧʽ IV (47,66 %), ʥʘʡʤʝʥʰʦʶ ï 

ʫ ɻʨʫʧʽ ɯɯ (28,61 %). (ʪʘʙʣ. 3.4 ). ɼʣʷ ʦʩʪʘʥʥʴʦʾ ʙʫʚ ʭʘʨʘʢʪʝʨʥʠʡ ʥʘʡʙʽʣʴʰʠʡ 

ʚʥʝʩʦʢ ʩʝʨʝʜʦʚʠʱʘ (54,39 %) ʽ ʧʦʨʽʚʥʷʥʦ ʥʠʞʯʠʡ ʜʦ ʽʥʰʠʭ ʛʨʫʧ ʚʥʝʩʦʢ 

ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ (17,00 %). ɿʘʛʘʣʦʤ ʜʣʷ ʜʚʦʨʷʜʥʠʭ ʟʨʘʟʢʽʚ 

ʷʯʤʝʥʶ (ɻʨʫʧʠ IïIV) ʯʘʩʪʢʘ ʚʥʝʩʢʫ ʫ ʩʧʘʜʘʶʯʦʤʫ ʧʦʨʷʜʢʫ ʙʫʣʘ ʪʘʢʦʶ ï 

ʛʝʥʦʪʠʧ (40,81 %), ʩʝʨʝʜʦʚʠʱʝ (36,37 %), ʾʭ ʚʟʘʻʤʦʜʽʷ (22,82 %). ʇʝʨʝʚʘʞʘʥʥʷ 

ʯʘʩʪʢʠ ʛʝʥʦʪʠʧʫ ʚʢʘʟʫʻ ʥʘ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫ 

ʨʽʟʥʠʭ ʟʨʘʟʢʽʚ. ɼʣʷ ɻʨʫʧʠ V (ʰʝʩʪʠʨʷʜʥʽ ʟʨʘʟʢʠ) ʯʘʩʪʢʠ ʚʥʝʩʢʫ ʪʨʴʦʭ ʜʞʝʨʝʣ 

ʚʘʨʽʘʮʽʾ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ (32,51ï35,31 %). 

ʊʘʙʣʠʮʷ 3.4 

ʏʘʩʪʢʘ ʚʥʝʩʢʫ (%) ʬʘʢʪʦʨʽʚ ʫ ʟʘʛʘʣʴʥʫ ʜʠʩʧʝʨʩʽʶ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ 

ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ, 2018ï2020 ʨʨ. 

ʌʘʢʪʦʨ ʚʘʨʽʘʮʽʾ 
ɻʨʫʧʠ ʟʨʘʟʢʽʚ 

ɯ ɯɯ ɯɯɯ IV IïIV V 

ɻʝʥʦʪʠʧ 42,56 28,61 47,56 47,66 40,81 33,18 

ʉʝʨʝʜʦʚʠʱʝ 28,82 54,39 30,01 34,09 36,37 32,51 

ɺʟʘʻʤʦʜʽʷ  28,62 17,00 22,43 18,25 22,82 35,31 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʦ ʥʘ 1 % ʨʽʚʥʽ 

 

ɼʚʦʨʷʜʥʠʡ ʧʣʽʚʯʘʩʪʠʡ ʩʦʨʪïʩʪʘʥʜʘʨʪ ɺʟʽʨʝʮʴ (G1) (UKR) ʤʘʚ ʨʽʚʝʥʴ 

ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʜʚʦʨʷʜʥʠʭ ʛʨʫʧ ʟʨʘʟʢʽʚ 

(Mean = 20,6), ʘʣʝ ʥʝ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (Hom̔ = 144,7) ʪʘ 

ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sci = 15,6). ʅʘʡʙʽʣʴʰʫ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʥʠʢʘ 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʚʠʷʚʣʝʥʦ ʫ ʟʨʘʟʢʽʚ ɻʨʫʧʠ ɯ ʉʤʘʨʘʛʜ (G12) (UKR) 

(Hom̔ = 871,9), ʊʽʚʝʨ (G7) (UKR) (Hom  ̔= 831,8) ʽ ʅʦʚʘʪʦʨ (G2) (UKR) (Homʽ 

= 723,5). ʎʽ ʞ ʟʨʘʟʢʠ ʤʘʣʠ ʽ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʤʝʞʘʭ ʜʘʥʦʾ ʛʨʫʧʠ, 

ʭʦʯʘ ʫ ʜʝʱʦ ʽʥʰʦʤʫ ʧʦʨʷʜʢʫ ʨʦʟʤʽʱʝʥʥʷ. ʊʦʤʫ, ʜʣʷ ʥʠʭ ʚʠʷʚʣʝʥʦ ʽ ʦʜʥʽ ʟ 

ʥʘʡʚʠʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sci = 21,2ï22,3). ʅʘʦʯʥʠʤ 

ʧʨʠʢʣʘʜʦʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʝ ʣʠʰʝ ʚʠʩʦʢʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ 

ʦʟʥʘʢʠ ʟʘ ʨʦʢʘʤʠ, ʘʣʝ ʽ ʡʦʛʦ ʩʪʘʙʽʣʴʥʦʩʪʽ ʻ ʩʦʨʪ Concerto (G20) (GBR), ʷʢʠʡ ʤʘʚ 

ʚʠʩʦʢʫ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ (Mean ï 24,3) ʷʢ ʫ ɻʨʫʧʽ ɯɯ, ʪʘʢ ʽ ʟʘʛʘʣʦʤ ʜʣʷ ʫʩʽʭ 

ʜʚʦʨʷʜʥʠʭ ʧʣʽʚʯʘʩʪʠʭ ʟʨʘʟʢʽʚ (ɻʨʫʧʠ ɯïIV). ʆʜʥʘʢ, ʚʥʘʩʣʽʜʦʢ ʚʘʨʽʶʚʘʥʥʷ ʟʘ 
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ʨʦʢʘʤʠ, ʜʘʥʠʡ ʩʦʨʪ ʤʘʚ ʜʫʞʝ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (Hom̔  = 100,6) 

ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sci = 15,0). ʉʝʨʝʜ ʟʨʘʟʢʽʚ ɻʨʫʧʠ ɯɯ ʟʘ ʧʦʻʜʥʘʥʥʷʤ 

ʦʟʝʨʥʝʥʦʩʪʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ Almonte (G22) (CAN) 

(Mean = 25,5, Hom̔  = 284,0, Sci = 19,93), Despina (G33) (DEU) (Mean = 23,3, Homʽ 

= 220,7, Sci = 19,1), Vienna (G29) (AUT) (Mean ï 22,1, Hom̔  = 325,1, Sci = 19,3), 

Mastvinster (G25) (DEU) (Mean = 22,35, Hom̔  = 300,0, Sci = 18,7).ʋ ɻʨʫʧʽ Iɯɯ 

ʧʦʻʜʥʫʚʘʣʠ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʟʨʘʟʢʠ 

ʉʳʤʙʘʪ (G37) (KAZ) (Mean = 23,7, Hom̔  = 448,3, Sci = 21,3), ʂɸɿʉʋʌʌʃɽ 1 

(G44) (KAZ) (Mean ï 22,3, Hom̔  = 431,2, Sci = 20,1) ʽ ʇʘʤʷʪʠ ʈʘʠʩʳ (G46) (KAZ) 

(Mean = 20,7, Hom̔  = 435,7, Sci = 19,0).ʋ ʛʦʣʦʟʝʨʥʦʛʦ ʩʦʨʪʫ CDC Candle (G57) 

(CAN) (Mean ï 26,4) (ɻʨʫʧʘ ɯV) ʚʠʷʚʣʝʥʦ ʘʙʩʦʣʶʪʥʝ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʦʟʥʘʢʠ ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʜʚʦʨʷʜʥʠʭ ʟʨʘʟʢʽʚ (ɻʨʫʧʠ I ïɯV), ʘʣʝ ʫ ʟʚôʷʟʢʫ ʟ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʟʘ ʨʦʢʘʤʠ ʧʦʢʘʟʥʠʢ ʡʦʛʦ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʙʫʚ ʧʦʩʝʨʝʜʥʽʤ 

(Hom̔  = 205,8). ʍʦʯʘ ʟʘ ʨʘʭʫʥʦʢ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʩʝʣʝʢʮʽʡʥʘ ʮʽʥʥʽʩʪʴ 

ʜʘʥʦʛʦ ʩʦʨʪʫ ʙʫʣʘ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʦʶ (Sci = 20,5). ʅʘʡʢʨʘʱʝ ʧʦʻʜʥʘʥʥʷ ʨʽʚʥʷ 

ʧʨʦʷʚʫ ʦʟʥʘʢʠ (Mean ï 24,7), ʧʦʢʘʟʥʠʢʽʚ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (Hom̔  = 483,5) ʪʘ 

ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sci = 22,3) ʩʝʨʝʜ ʟʨʘʟʢʽʚ ɻʨʫʧʠ IV ʤʘʚ Millhouse (G63) 

(CAN). ʉʝʨʝʜ ʟʨʘʟʢʽʚ ʰʝʩʪʠʨʷʜʥʦʛʦ ʷʯʤʝʥʶ ɻʨʫʧʠ V ʦʧʪʠʤʘʣʴʥʽʰʝ ʧʦʻʜʥʫʚʘʚ 

ʦʟʝʨʥʝʥʽʩʪʴ ʪʘ ʾʾ ʩʪʘʙʽʣʴʥʽʩʪʴ AC Alma (CAN) (G69) (43,0 ʟʝʨʝʥ, Hom̔  = 462,3; 

Sci = 36.1). 

ɹʣʠʞʯʠʤʠ ʜʦ ʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫ GGE biplot (ʨʠʩ. 3.8) ʙʫʣʠ: ʫ ɻʨʫʧʽ ɯ ï 

ʊʽʚʝʨ (G7) (UKR), ɻʨʫʧʽ ɯɯ ï Despina (G33) (DEU) ʽ Almonte (G22) (CAN), ɻʨʫʧʽ 

ɯɯɯ ï ʉʳʤʙʘʪ (G37) (KAZ), ɻʨʫʧʽ IV ï CDC Candle (G57) (CAN). ɿʘʛʘʣʦʤ ʜʣʷ 

ʜʚʦʨʷʜʥʠʭ ʟʨʘʟʢʽʚ (ɻʨʫʧʠ ɯïIV) ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʚ ʽʥʰʽ ʟʨʘʟʦʢ CDC Candle (G57) 

(CAN), ʜʝʱʦ ʧʦʩʪʫʧʘʚʩʷ ʡʦʤʫ Millhouse (G63) (CAN). ʋ ɻʨʫʧʽ V ʰʝʩʪʠʨʷʜʥʠʭ 

ʟʨʘʟʢʽʚ ʢʨʘʱʠʤ ʙʫʚ AC Westech (G67) (CAN) ʧʦʩʪʫʧʘʚʩʷ ʡʦʤʫ, ʘʣʝ ʧʝʨʝʚʘʞʘʚ 

ʽʥʰʽ ï AC Alma (G69) (CAN). ʊʘʢʠʤ ʯʠʥʦʤ, ʛʝʥʝʪʠʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʦʟʝʨʥʝʥʦʩʪʽ ʪʘ ʾʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʻ ʜʚʦʨʷʜʥʽ ʧʣʽʚʯʘʩʪʽ ʟʨʘʟʢʠ ï Concerto (G20) 

(GBR), Almonte (G22) (CAN), Despina (G33) (DEU), Vienna (G29) (AUT), 
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ʉʳʤʙʘʪ (G37) (KAZ), ʂɸɿʉʋʌʌʃɽ 1 (G44) (KAZ), ʜʚʦʨʷʜʥʽ ʛʦʣʦʟʝʨʥʽ ʟʨʘʟʢʠ ï 

CDC Candle (G57) (CAN) ʪʘ Millhouse (G63) (CAN). 

ʇʨʠʤʽʪʢʘ: E18 ï 2018 ʨ.; ɽ19 ï 2019 ʨ.; ɽ20 ï 2020 ʨ.; ʰʠʬʨʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ 

G1..G72 ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʥʘʚʝʜʝʥʠʤʫ ʜʦʜʘʪʢʫ ɼ.1 

 

ʈʠʩʫʥʦʢ 3.8 ï GGE biplot ʨʘʥʞʠʨʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʟ ʢʦʣʦʩʘ ʚʽʜʥʦʩʥʦ ʜʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè, 2018ï2020 ʨʨ. 
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ʄʘʩʘ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ. ʅʘʡʙ̔ʣʴʰʠʡ ʧʨʦʷʚ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʤʘʩʠ ʟʝʨʝʥ 

ʟ ʨʦʩʣʠʥʠ ʟʘ ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 2019 ʽ 2020 ʨʨ. (ʨʠʩ. 3.9, ʜʦʜʘʪʦʢ ɼ.6). 

ɻʨʫʧʠ ʪʘʢʦʞ ʨʽʟʥʠʣʠʩʷ ʟʘ ʨʦʟʤʘʭʦʤ ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ ʟʨʘʟʢʘʤʠ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ 

ʨʦʢʽʚ ʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. ɺʠʱʽ ʟʘ ʩʪʘʥʜʘʨʪ ʟʥʘʯʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ 

ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʤʘʣʠ ʟʨʘʟʢʠ ɻʨʫʧʠ ɯ ï ʊʽʚʝʨ (G7) (UKR), ɼʘʨ ʅʦʩʽʚʱʠʥʠ 

(G11) (UKR), ʉʤʘʨʘʛʜ (G12) (UKR), ɻʨʫʧʠ ɯɯ ï Almonte (G22) (CAN), Skald 

(G31) (POL), Despina (G33) (DEU), ɻʨʫʧʠ IV ï Millhouse (G63) (CAN) ʽ Phoenix 

(G49) (CAN). ʊʘʢʦʞ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʟʨʘʟʦʢ Skarb (G18) (POL), ʷʢʠʡ ʤʘʚ ʜʝʱʦ 

ʚʠʱʫ ʟʘ ʩʪʘʥʜʘʨʪ ʤʘʩʫ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʽ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʩʪʘʥʜʘʨʪʫ. 

ɼʝʱʦ ʧʦʩʪʫʧʘʣʠʩʷ ʩʪʘʥʜʘʨʪʫ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ, ʘʣʝ ʧʝʨʝʚʘʞʘʣʠ ʡʦʛʦ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʟʨʘʟʢʠ ʉʚʷʪʦʚʽʪ (G13) 

(UKR), Suveren (G32) (POL), NSGJ-1 (G59) (SRB). 

ɹʣʠʞʯʠʤʠ ʜʦ ʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫ GGE biplot (ʨʠʩ. 3.10) ʙʫʣʠ: ʫ ɻʨʫʧʽ ɯ ï 

ʉʤʘʨʘʛʜ (G12) (UKR), ʊʽʚʝʨ (G7) (UKR), ʫ ɻʨʫʧʽ ɯɯ ï Kormoran (G30) (POL), 

Almonte (G22) (CAN), ʫ ɻʨʫʧʽ IV ïNSGJ-1 (G59) (SRB). ɿʘʛʘʣʦʤ ʜʣʷ ʜʚʦʨʷʜʥʠʭ 

ʟʨʘʟʢʽʚ (ɻʨʫʧʠ ɯïIV) ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʣʠ ʽʥʰʽ ʟʨʘʟʢʠ ʂʨʦʢ (G4) (UKR), ʉʤʘʨʘʛʜ 

(G12) (UKR), Kormoran (G30) (POL). 

ʇʦʨʽʚʥʷʥʦ ʚʠʱʽ ʯʘʩʪʢʠ ʚʥʝʩʢʫ ʫ ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ ʛʝʥʦʪʠʧʫ ʙʫʣʠ ʫ ɻʨʫʧʽ 

ɯ (33,11 %) ʪʘ ɻʨʫʧʽ V (31,72 %). ɺʥʝʩʦʢ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʧʦʥʘʜ 50 % ʙʫʚ 

ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʟʨʘʟʢʽʚ ɻʨʫʧ ɯɯ, ɯɯɯ ʽ ɯV. (ʪʘʙʣ. 3.5)  

ʊʘʙʣʠʮʷ 3.5 

ʏʘʩʪʢʘ ʚʥʝʩʢʫ (%) ʬʘʢʪʦʨʽʚ ʫ ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ ʟʘ ʤʘʩʦʶ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ 

ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ, 2018ï2020 ʨʨ. 

ʌʘʢʪʦʨ ʚʘʨʽʘʮʽʾ 
ɻʨʫʧʠ ʟʨʘʟʢʽʚ 

ɯ ɯɯ ɯɯɯ IV V IïV 

ɻʝʥʦʪʠʧ 33,11 22,82 20,53 22,87 31,72 30,80 

ʉʝʨʝʜʦʚʠʱʝ 39,34 51,09 58,18 56,89 44,17 42,24 

ɺʟʘʻʤʦʜʽʷ  27,54 26,09 21,29 20,24 24,11 26,96 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʦ ʥʘ 1 % ʨʽʚʥʽ 

 



92 

 

 

ʈʠʩʫʥʦʢ 3.9 ï ʄʘʩʘ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʨʽʟʥʠʭ ʛʨʫʧ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, 2018ï2020 ʨʨ. 
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ʇʨʠʤʽʪʢʘ: E18 ï 2018 ʨ.; ɽ19 ï 2019 ʨ.; ɽ20 ï 2020 ʨ.; ʰʠʬʨʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ 

G1...G72 ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʥʘʚʝʜʝʥʠʤʫ ʜʦʜʘʪʢʫ ɼ.1 

 

ʈʠʩʫʥʦʢ 3.10 ï GGE biplot ʨʘʥʞʠʨʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 

ʤʘʩʦʶ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʚʽʜʥʦʩʥʦ ʜʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè, 2018ï2020 ʨʨ. 
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ɺʟʘʻʤʦʜʽʷ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʤʘʣʘ ʥʝ ʟʥʘʯʥʫ 

ʤʽʥʣʠʚʽʩʪʴ (20,24ï27,54 %). ʇʨʠ ʘʥʘʣʽʟʽ ʟʨʘʟʢʽʚ ʫʩʽʭ ʛʨʫʧ ʨʘʟʦʤ ʥʘʡʚʠʱʦʶ ʙʫʣʘ 

ʯʘʩʪʢʘ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ï 42,24 %. ɼʣʷ ʛʝʥʦʪʠʧʫ ʮʝ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 

30,80 %, ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ï 26,96 %. 

 

3.2 ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ 

 

ɺ ʫʤʦʚʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʘʢʪʫʘʣʴʥʦʶ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟ ʧʦʻʜʥʘʥʥʷʤ ʚʠʩʦʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʣʷʛʘʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʘʨʽʶʚʘʥʥʷ ʚʠʩʦʪʠ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʨʽʟʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʧʦʛʦʜʥʦ-ʢʦʥʪʨʘʩʪʥʽ ʨʦʢʠ, ʘ ʪʘʢʦʞ ʚʠʜʽʣʠʪʠ ʥʦʚʽ 

ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʣʷʛʘʥʥʷ ʟ ʧʦʻʜʥʘʥʥʷʤ ʧʽʜʚʠʱʝʥʦʾ 

ʫʨʦʞʘʡʥʦʩʪʽ. 

ʋ ʮʽʣʦʤʫ ʧʦ ʚʩʽʡ ʚʠʙʽʨʮʽ (ɻʨʫʧʠ IïV) ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 38 ʩʤ 

ʩʦʨʪʫ Kaputar (G28) (AUS) ʫ 2018 ʨʦʮʽ ʜʦ 118 ʩʤ ʫ ʩʦʨʪʘʭ Nord (G66) (CAN) ʽ 

Nobarb (G70) (CAN) ʫ 2020 ʨʦʮʽ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ 

(80%) ʥʘʣʝʞʘʣʘ ʜʦ ʩʝʨʝʜʥʴʦ ʥʠʟʴʢʠʭ ʟʨʘʟʢʽʚ (ʪʘʙʣ. 3.6).  

ʄʘʢʩʠʤʘʣʴʥʘ ʩʝʨʝʜʥʷ ʫʨʦʞʘʡʥʽʩʪʴ 455 ʛ/ʤ
2
 ʟʘ ʜʦʩʣʽʜʞʝʥʽ ʨʦʢʠ ʚʽʜʤʽʯʝʥʦ 

ʫ ʩʦʨʪʦʟʨʘʟʢʽʚ, ʷʢʽ ʥʘʣʝʞʘʣʠ ʜʦ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ. ʅʘʡʚʠʱʫ ʩʪʫʧʽʥʴ ʚʠʣʷʛʘʥʥʷ 

ʟʨʘʟʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 2018 ʨ., ʙʽʣʴʰʽʩʪʴ ʟʨʘʟʢʽʚ ʙʫʣʠ ʦʮʽʥʝʥʽ ʫ 7 ʽ 6 ʙʘʣʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ 43% ʪʘ 25% ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ. ʅʘʡʤʝʥʰʠʡ ʧʨʦʷʚ ʮʴʦʛʦ 

ʷʚʠʱʘ ʙʫʚ ʫ 2019 ʨ. ï 44% ʚʽʜʟʥʘʯʠʣʠʩʴ ʫ 9 ʙʘʣʽʚ (ʨʠʩ. 3.11). 

ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʢʨʘʱʠʤʠ ʙʫʣʠ ʟʨʘʟʢʠ ʟ ɻʨʫʧʠ II  Concerto (G20) 

(GBR), Biatlon (G27) (GBR), Strief (G17) (DEU), Skarb (G18) (POL) ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Mean = 8,4ï8,8; Hom̔ = 

185,3ï225,3; Sc̔  = 7,8ï8,1), ʟ ɻʨʫʧʠ III  ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ 

(Mean = 7,1; Hom̔ = 262,8; Sc̔ = 6,8) cʧʦʩʪʝʨʽʛʘʣʠ ʫ ʩʦʨʪʫ ʉʳʨ-ʘʨʫʳ (G36) 

(KAZ) (ʜʦʜʘʪʦʢ ɼ.7). 
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ʊʘʙʣʠʮʷ 3.6 

ʈʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʥʘ ʛʨʫʧʠ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʣʷʛʘʥʥʷ 
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ʈʠʩʫʥʦʢ 3.11 ï ʈʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʟʘ ʨʽʚʥʝʤ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʣʷʛʘʥʥʷ 
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3.3 ɺʽʜʥʦʩʥʘ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ 

 

ɿʜʘʪʥʽʩʪʴ ʥʘʩʽʥʥʷ ʧʨʦʨʦʩʪʘʪʠ ʚ ʫʤʦʚʘʭ ʰʪʫʯʥʦʾ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʧʦʩʫʭʠ 

ʧʦʚôʷʟʘʥʘ ʟ ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʧʨʦʨʦʩʪʘʪʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʦʣʦʛʠ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. 

ʙʽʣʴʰʽʩʪʴ ʟʨʘʟʢʽʚ ʤʘʣʠ ʜʫʞʝ ʥʠʟʴʢʫ ʘʙʦ ʥʠʟʴʢʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ (ʨʠʩ. 3.12). ɹʫʣʦ 

ʣʠʰʝ ʧôʷʪʴ ʟʨʘʟʢʽʚ, ʷʢʽ ʚʽʜʥʦʩʠʣʠʩʴ ʜʦ ɻʨʫʧʠ IV: CDC Cartel (G50) (CAN), AC 

Alberte (G60) (CAN), CDC Candle (G57) (CAN), Phoenix (G49) (CAN) ʽ 4-15 

(G51) (UKR), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʚʠʩʦʢʦʶ ʚʽʜʥʦʩʥʦʶ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ. 

ʏʦʪʠʨʠ ʟʨʘʟʢʠ ʮʽʻʾ ʛʨʫʧʠ 4-1 (G55) (UKR), 4-2 (G54) (UKR), 4-14 (G52) (UKR), 

Millhouse (G63) (CAN), ʘ ʪʘʢʦʞ AC Westech (G67) (CAN) (V ɻʨʫʧʘ) ʤʘʣʠ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʚʠʱʫ ʟʘ ʩʝʨʝʜʥ.ʁ ʊʘʢʦʞ ʯʦʪʠʨʠ ʟʨʘʟʢʠ CDC Alamo (G58) (CAN), 

L94 (G61) (DEU) ʽ Rosalina (G56) (DNK) (IV ɻʨʫʧʘ) ʽ AC Maple (G68) (CAN) (V 

ɻʨʫʧʘ), ʤʘʣʠ ʩʝʨʝʜʥʶ ʚʽʜʥʦʩʥʫ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. ɿ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦʚʝʜʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʛʦʣʦʟʝʨʥʠʭ ʟʨʘʟʢʽʚ ɻʨʫʧʠ IV ʤʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʽʜʥʦʩʥʦʾ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ. 

 

 

 

ʈʠʩʫʥʦʢ 3.12 ï ʈʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʟʘ ʨʽʚʥʝʤ ʚʽʜʥʦʩʥʦʾ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ  
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3.4 ʉʪʽʡʢʽʩʪʴ ʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ 

 

ʅʘʡʙʽʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 2019 ʨʦʮʽ (ʨʠʩ. 

3.13). ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ 

(Mean = 7,67ï8,00; Hom̔  = 176,3ï640,0; Sc̔ = 7,0ï8,0) ʤʘʣʠ ʣʠʰʝ 12 ʟʨʘʟʢʽʚ, ʩʽʤ ʟ 

ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʜʦ ɻʨʫʧʠ II : Antigone (G16) (GBR), Concerto (G20) (GBR), 

Biatlon (G27) (GBR), Strief (G17) (DEU), Mastvinster (G25) (DEU), Despina (G33) 

(DEU), Kormoran (G30) (POL); ʪʨʠ ï ʜʦ ɻʨʫʧʠ IV: Rosalina (G56) (DNK), L 94 

(G61) (DEU), 4-14 (G52) (UKR). ɿʘ ʧʦʻʜʥʘʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ 

(Hom̔ = 533,3ï640,0) ʪʘ ʩʝʣʝʢʮʽʡʥʦ ʾʮʽʥʥʦʩʪʽ (Sc̔ =8,0) ʩʣʽʜ ʚʠʜʽʣʠʪʠ Concerto 

(G20) (GBR), Despina (G33) (DEU) (ʜʦʜʘʪʦʢ ɼ.8). ʈʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʟʘ ʨʽʚʥʝʤ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʦʨʦʰʥʠcʪʦʾ ʨʦʩʠ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2018ï2020 ʨʨ. ʥʘ ʨʠʩʫʥʢʫ 3.13. 

 

 

ʈʠʩʫʥʦʢ 3.13 ï ʈʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʟʘ ʨʽʚʥʝʤ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʦʨʦʰʥʠcʪʦʾ ʨʦʩʠ 

 

ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰʠʡ ʧʨʦʷʚ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʫ 2018 ʨ. (ʨʠʩ. 3.14), ʪʝʤʥʦ ʙʫʨʦʾ ï ʫ 2019 ʨ. (ʨʠʩ. 3.15). ʉʪʽʡʢʽʩʪʴ ʜʦ ʩʽʪʯʘʩʪʦʾ 

ʧʣʷʤʠʩʪʦʩʪʽ (8 ʙʘʣʽʚ) ʚʽʜʤʽʯʝʥʦ ʫ 24 ʟʨʘʟʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʈʝʚʘʥʰ (G3) (UKR), 
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ɸʚʝʨʩ (G8) (UKR) ï ɻʨʫʧʘ I, ʂʫʨʘʣʘʡ (G35) (KAZ), ʀʣʝʢ 16 (G43) (KAZ) ï 

ɻʨʫʧʘ III , , Jet (G62) (CAN), CDC Cartel (G50) (CAN), NSGJ-1 (G59) (SRB), L 94 

(G61) (DEU) ï ɻʨʫʧʘ IV, Nord (G66) (CAN), AC Westech (G67) (CAN) ï ɻʨʫʧʘ V 

ʪʘ ʽʥ. ʅʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (Hom̔ = 581,8ï640,0) ʪʘ 

ʩʝʣʝʢʮʽʡʥʦ ʾʮʽʥʥʽʩʪ ̔(Sc̔ =8,0) ʤʘʣʠ ʩʦʨʪʠ CDC Cartel (G50) (CAN) ï ʛʨʫʧʘ I, 

AC Alma (G69) (CAN), AC Maple (G68) (CAN) ï ɻʨʫʧʘ V (ʜʦʜʘʪʦʢ ɼ.9). 

ɺʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʪʝʤʥʦ ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ʤʘʣʠ ʣʠʰʝ ʯʦʪʠʨʠ ʟʨʘʟʢʘ 

ɻʨʫʧʠ V ï AC Alma (G68) (CAN), AC Westech (G66) (CAN), AC Vision (G71) 

(CAN) ʪʘ Jet (G18) (CAN) ï ɻʨʫʧʠ II . ʄʘʢʩʠʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ 

ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʚʽʜʤʽʯʝʥʦ ʫ ʩʦʨʪʫ AC Westech (G66) (CAN) (Hom̔ = 

323,4; Sc̔ = 7,6) ʪʘ ʫ ʩʦʨʪʫ Jet (G18) (CAN) ) (Hom̔ = 157,2; Sc̔ = 7,1) (ʜʦʜʘʪʦʢ 

ɼ.10). 
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ʈʠʩʫʥʦʢ 3.14 ï ʈʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʟʘ ʨʽʚʥʝʤ ʩʪʽʡʢʦʩʪʽ ʜʦ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ 
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ʈʠʩʫʥʦʢ 3.15ï ʈʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʟʘ ʨʽʚʥʝʤ ʩʪʽʡʢʦʩʪʽ ʜʦ ʪʝʤʥʦ ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ 

 

 

ʂʘʨʣʠʢʦʚʘ ʽʨʞʘ ʩʠʣʴʥʦ ʨʦʟʚʠʥʫʣʘʩʴ ʫ 2018 ʪʘ 2019 ʨʦʢʘʭ (ʨʠʩ. 3.16). ʅʝ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʨʘʟʢʽʚ ʟ ʽʤʫʥʽʩʪʶ (9 ʙʘʣʽʚ) ʘʙʦ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ (8 ʙʘʣʽʚ) ʜʦ 

Puccinia hordei. ʉʪʽʡʢʠʤʠ (7 ʙʘʣʽʚ) ʜʦ ʣʠʩʪʢʦʚʦʾ ʽʨʞʽ ʚʠʷʚʠʣʠʩʷ 14 ʟʨʘʟʢʽʚ 

Suveren (G32) (POL), Lilly  (G34) (DEU), Despina (G33) (DEU), Victoriana (G24) 

(DEU), Mastvinster (G25) (DEU), Diplom (G23) (DEU), Jermina (G26) (GBR), 

Concerto (G20) (GBR), Antigone (G16) (GBR), Biathlon (G27) (GBR) ï ɻʨʫʧʘ II, 

CDC Cartel (G50) (CAN), Millhouse (G63) (CAN) Phoenix (G49) (CAN) ï ɻʨʫʧʘ 

IV ʪʘ ɼʘʨ ʅʦʩʽʚʱʠʥʠ G11 (UKR) ï ɻʨʫʧʘ I. ʅʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (Hom̔  = 201,2; Sc̔ = 5,9) ʚʠʟʥʘʯʝʥʦ ʫ ʟʨʘʟʢʘ ɺʣʘʜʣʝʥ (G40) 

(KGZ) ï ɻʨʫʧʘ III, ʙʣ̔ʴʰʫ ʩʝʣʝʢʮʡ̔ʥʫ ʮʽʥʥʽʩʪʴ (Hom̔ = 133; Sc̔ = 6,0) ï ʫ ʟʨʘʟʢʘ 

Phoenix (G49) (CAN) (ʜʦʜʘʪʦʢ ɼ.11). 
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ʈʠʩʫʥʦʢ 3.16 ï ʈʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʟʘ ʨʽʚʥʝʤ ʩʪʽʡʢʦʩʪʽ ʜʦ ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ 

 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʨʦʞʘʡʥʦʩʪʽ 

ʪʘ ʘʜʘʧʪʘʮʽʡʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 71 ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʠʷʚʣʝʥʽ ʥʦʚʽ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʤʘʶʪʴ ʮʽʥʥʽʩʪʴ ʫ ʩʝʣʝʢʮʽʾ 

ʷʨʦʛʦ ʷʯʤʝʥʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʻʜʥʘʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ, ʾʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ 

ʩʪʨʝʩʽʚ ʚ ʫʤʦʚʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʃʽʩʦʩʪʝʧʫ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ʅʘ ʦʩʥʦʚʽ ʛʨʘʬʽʯʥʦʛʦ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʦʾ 

ʚʠʙʽʨʢʠ ʷʢ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʚʠʜʽʣʝʥʦ ʟʨʘʟʢʠ ʉʤʘʨʘʛʜ (G12) (UKR), ʂʨʦʢ (G4) (UKR), ɸʚʝʨʩ (G8) (UKR) ï 

ɻʨʫʧʘ I; Almonte (G22) (CAN), Vienna (G29) (AUT) ï ɻʨʫʧʘ II. ɼʣʷ ʩʪʚʦʨʝʥʥʷ 

ʛʦʣʦʟʝʨʥʠʭ ʽ ʰʝʩʪʠʨʷʜʥʠʭ ʩʦʨʪʽʚ ʚʽʜʥʦʩʥʦ ʢʨʘʱʠʤʠ (ʫ ʤʝʞʘʭ ʛʨʫʧ) ʻ 

ʛʦʣʦʟʝʨʥʠʡ ʟʨʘʟʦʢ NSGJ-1 (G59) (SRB), ʰʝʩʪʠʨʷʜʥʽ Glacier AL. 38 (G72) (GBR) 

ʽ AC Alma (G69) (CAN). 
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2. ʗʢ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʧʨʦʷʚʫ ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʟʨʘʟʢʠ ɻʨʫʧʠ I: 

ʊʽʚʝʨ (G7) (UKR), ɻʨʫʧʠ II : Suveren (G32) (POL), Strier (G17) (POL), Jermina 

(G26) (GBR), ɻʨʫʧʠ III: ʀʣʝʢ 16 (G43) (KAZ). ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʦʣʦʟʝʨʥʠʭ ʽ 

ʰʝʩʪʠʨʷʜʥʠʭ ʩʦʨʪʽʚ ʚʽʜʥʦʩʥʦ ʢʨʘʱʠʤʠ (ʫ ʤʝʞʘʭ ʛʨʫʧ) ʻ NSGJ-1 (G59) (SRB), 

Glacier AL.38 (G72), AC Maple (G68) (CAN). 

3. ɿʘ ʧʦʻʜʥʘʥʥʷʤ ʧʽʜʚʠʱʝʥʦʾ ʤʘʩʠ 1000 ʟʝʨʝʥ ʪʘ ʧʦʢʘʟʥʠʢʽʚ 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʽ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʟʘ ʧʽʜʚʠʜʘʤʠ, 

ʨʽʟʥʦʚʠʜʥʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ ʢʨʘʾʥʘʤʠ ʧʦʭʦʜʞʝʥʥʷ ʛʨʫʧʘʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʚʠʜʽʣʝʥʦ ʥʦʚʽ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ: ɼʘʨ 

ʅʦʩʽʚʱʠʥʠ (G11) (UKR), NSGJ-1 (G59) (SRB), ʉʚʷʪʦʚʽʪ (G13) (UKR), ʉʤʘʨʘʛʜ 

(G12) (UKR), Victorianna (G24) (DEU). ʎʽ ʞ ʧôʷʪʴ ʟʨʘʟʢʽʚ ʩʣʽʜ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʷʢ ʢʨʘʱʽ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʨʽʚʥʷ ʧʨʦʷʚʫ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʘʩʠ 1000 ʟʝʨʝʥ ʷʢ ʟʘ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ, ʪʘʢ ʽ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʘʤʠ. ʉʣʽʜ ʚʠʜʽʣʠʪʠ, ʱʦ ʦʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ 

ʜʣʷ ʩʝʣʝʢʮʽʾ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʶ ʩʪʘʥʦʚʠʪʴ NSGJ-1 (G59) (SRB). 

4. ɻʝʥʝʪʠʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʦʟʝʨʥʝʥʦʩʪʽ ʢʦʣʦʩʘ ʪʘ ʾʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʻ 

ʜʚʦʨʷʜʥʽ ʧʣʽʚʯʘʩʪʽ ʟʨʘʟʢʠ ï Concerto (G20) (GBR), Almonte (G22) (CAN), 

Despina (G33) (DEU), Vienna (G29) (AUT), ʉʳʤʙʘʪ (G37) (KAZ), 

ʂɸɿʉʋʌʌʃɽ 1 (G44) (KAZ), ʜʚʦʨʷʜʥʽ ʛʦʣʦʟʝʨʥʽ ʟʨʘʟʢʠ ï CDC Candle (G57) 

(CAN) ʪʘ Millhouse (G63) (CAN). 

5. ɺʠʱʽ ʟʘ ʩʪʘʥʜʘʨʪ ʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (ʤʘʣʠ ʟʨʘʟʢʠ ɻʨʫʧʠ ɯ ï 

ʊʽʚʝʨ (G7) (UKR), ɼʘʨ ʅʦʩʽʚʱʠʥʠ (G11) (UKR), ʉʤʘʨʘʛʜ (G12) (UKR), ɻʨʫʧʠ ɯɯ 

ï Almonte (G22) (CAN), Skald (G31) (POL), Despina (G33) (DEU), ɻʨʫʧʠ IV ï 

Millhouse (G63) (CAN) ʽ Phoenix (G49) (CAN). 

6. ʋʟʘʛʘʣʴʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʷʯʤʝʥʶ 

ʷʨʦʛʦ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʙʦʪʘʥʽʯʥʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ 

ʥʘʩʪʫʧʥʝ: ʢʨʘʱʠʤʠ ʟʨʘʟʢʘʤʠ ʚ ʧʦʻʜʥʘʥʥʽ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʫʣʠ 

ʩʦʨʪʦʟʨʘʟʢʠ ɻʨʫʧʠ ɯ ïʊʽʚʝʨ (G7) (UKR), ɻʨʫʧʠ II  ï Strief (G17) (DEU), Jermina 

(G26) (GBR), Suveren (G32) (POL). 
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7. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʥʘʚʽʪʴ ʚʠʜʽʣʝʥʽ ʟʨʘʟʢʠ, ʷʢʽ ʧʝʨʝʚʘʞʘʣʠ ʨʝʰʪʫ ʟʘ 

ʢʨʘʱʠʤ ʧʦʻʜʥʘʥʥʷʤ ʨʽʚʥʷ ʧʨʦʷʚʫ ʪʠʭ ʯʠ ʽʥʰʠʭ ʦʟʥʘʢ ʪʘ ʾʭ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʘʢʮʽʾ ʥʘ ʫʤʦʚʠ ʨʽʟʥʠʭ ʟʘ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ 

ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʟʘʣʫʯʝʥʥʽ ʾʭ ʜʦ ʩʭʨʝʱʫʚʘʥʴ ʟ ʤʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʧʽʜʙʦʨʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢ ʟʘ ʨʽʟʥʠʤ ʧʦʭʦʜʞʝʥʥʷʤ 

(ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʨʠʥʮʠʧ), ʪʘʢ ʽ ʟʘ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʨʝʘʢʮʽʾ ʥʘ ʨʽʟʥʽ ʫʤʦʚʠ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ.  

8. ɺʠʷʚʣʝʥʦ ʩʠʣʴʥʫ ʥʝʣʽʥʽʡʥʽʩʪʴ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʫ ʤʝʞʘʭ ʨʽʟʥʠʭ ʛʨʫʧ ʟʨʘʟʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʛʘʣʴʥʝ 

ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʤʠ ʚʥʝʩʢʘʤʠ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɿʘ ʨʘʭʫʥʦʢ ʾʭ ʛʝʥʝʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʝʬʝʢʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʽʚ ʪʘ ʜʽʾ ʪʠʭ ʯʠ ʽʥʰʠʭ ʟʦʚʥʽʰʥʽʭ 

ʯʠʥʥʠʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʛʦʣʦʟʝʨʥʠʭ 

ʟʨʘʟʢʠ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ, ʫ ʪʦʡ ʯʘʩ ʷʢ 

ʰʝʩʪʠʨʷʜʥʽ ʟʨʘʟʢʠ ʧʦʪʨʝʙʫʶʪʴ ʧʦʣʽʧʰʝʥʥʷ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ.  

9. ɺʩʪʘʥʦʚʣʝʥʦ ʨʽʟʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘ ʯʘʩʪʢʦʶ ʚʥʝʩʢʫ ʫ ʚʘʨʽʘʮʽʶ ʨʽʟʥʠʭ 

ʬʘʢʪʦʨʽʚ (ʛʝʥʦʪʠʧʫ, ʩʝʨʝʜʦʚʠʱʘ, ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ) ʜʣʷ ʨʽʟʥʠʭ 

ʦʟʥʘʢ, ʨʽʟʥʠʭ ʛʨʫʧ ʟʨʘʟʢʽʚ.  

10. ʋʟʘʛʘʣʴʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ GGE biplot ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʦʯʝʚʠʜʥʠʤ ʻ, ʱʦ ʜʣʷ 

ˇʨʫʥʪʦʚʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘʢʦʛʦ ʷʚʠʱʘ ʷʢ ʚʟʘʻʤʦʜʽʷ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ʽ 

ʚʠʦʢʨʝʤʣʝʥʥʷ ʛʝʥʦʪʠʧʽʚ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ (ʯʠ ʽʥʰʠʭ 

ʦʟʥʘʢ) ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ (ʘʙʦ) 

ʛʨʘʬʽʯʥʠʭ ʤʦʜʝʣʝʡ ʟ ʨʽʟʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɿʦʢʨʝʤʘ, ʷʢ ʪʘʢʠʤʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʜʣʷ ʫʩʽʻʾ 

ʜʦʩʣʽʜʞʝʥʦʾ ʚʠʙʽʨʢʠ, ʪʘʢ ʽ ʤʝʪʦʜʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ 

ʪʘ ʾʾ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʦʪʠʧʫ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱ. ɻʨʘʬʽʯʥʽ 

ʤʦʜʝʣʽ ʻ ʙʽʣʴʰ ʧʨʘʢʪʠʯʥʠʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʙʣʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʜʣʷ ʚʽʟʫʘʣʴʥʦʾ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚʝʣʠʢʦʾ ʚʠʙʽʨʢʠ ʜʦʩʣʽʜʞʝʥʠʭ ʛʝʥʦʪʠʧʽʚ. 
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11. ɺʠʜʽʣʝʥʦ ʟʨʘʟʢʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʪʘ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʪʘ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʽ ʚʠʣʷʛʘʥʥʷ:  

ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʣʷʛʘʥʥʷ: Concerto (G20) (GBR), Biatlon (G27) (GBR), Strief 

(G17) (DEU), Skarb (G18) (POL), ʉʳʨ-ʘʨʫʳ (G36) (KAZ); 

ï ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ: Concerto (G20) (GBR), Despina (G33) 

(DEU) ʪʘ ʽʥ.; 

ï ʩʪʽʡʢʦʩʪʽ ʜʦ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ: CDC Cartel (G50) (CAN), 

AC Maple (G68) (CAN), AC Alma (G69) (CAN) ʪʘ ʽʥ.; 

ï ʩʪʽʡʢʦʩʪʽ ʜʦ ʪʝʤʥʦ-ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ: AC Alma (G68) (CAN), 

AC Westech (G66) (CAN), AC Vision (G71) (CAN) ɻʨʫʧʘ V ʪʘ Jet (G18) (CAN) ʪʘ 

ʽʥ.; 

ï ʩʪʽʡʢʦʩʪʽ ʜʦ ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ: ɺʣʘʜʣʝʥ (G40) (KGZ), Phoenix (G49) 

(CAN) ʪʘ ʽʥ.; 

ï ʚʽʜʥʦʩʥʦʾ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ: CDC Cartel (G50) (CAN), AC Alberte 

(G60) (CAN), CDC Candle (G57) (CAN), Phoenix (G49) (CAN) ʽ 4-15 (G51) 

(UKR). 

12. ɺʠʜʽʣʝʥʽ ʟʨʘʟʢʠ ʻ ʮʽʥʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʷʯʤʝʥʶ ʷʨʦʛʦ. ɺʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʴ, ʟ 

ʦʛʣʷʜʫ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ, 

ʻ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ, ʧʦʭʦʜʞʝʥʥʷʤ ʥʝ ʣʠʰʝ ʟ ʋʢʨʘʾʥʠ, ʘʣʝ ʡ ʨʽʟʥʠʭ ʢʨʘʾʥ 

ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʽ, ʦʩʦʙʣʠʚʦ, ʂʘʥʘʜʠ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʦʙʤʽʥ ʛʝʥʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʫ ʩʚʽʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ, ʟʥʘʯʥʘ 

ʛʝʦʛʨʘʬʽʯʥʘ ʚʽʜʜʘʣʝʥʽʩʪʴ ʂʘʥʘʜʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʽʥʰʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʙʘʯʘʪʠ ʟʨʘʟʢʠ ʢʘʥʘʜʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʷʢ ʥʦʩʽʾ ʙʽʣʴʰ 

ʚʽʜʤʽʥʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʧʣʘʟʤʠ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʨʘʟʢʘʤʠ ʟ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʫ.  

13. ɿʨʘʟʢʠ ʟ ʨʽʟʥʠʤ, ʘʣʝ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢ 

ʩʪʘʥʦʚʣʷʪʴ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʩʦʨʪʠïʝʪʘʣʦʥʠ 

ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʢʦʣʝʢʮʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʅʎɻʈʈʋ ʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ. 
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14. ɺʠʜʽʣʝʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʢʦʣʝʢʮʽʡʥʽ 

ʟʨʘʟʢʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚʢʣʶʯʝʥʽ ʜʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʉʪʝʧʫ ʅɸɸʅ, ʅʦʩʽʚʩʴʢʦʾ ʉɼʉ ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ 

ʽʤʝʥʽ ɺ.ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʜʦʜʘʪʦʢ ɸ.1, ɸ.2). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʜʽʣʫ 3 ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʷʢʽ 

ʥʘʚʝʜʝʥʦ ʚ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ [416ï421] ʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʜʦʜʘʪʢʫ ɾ. 
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ʈʆɿɼɯʃ 4  

ʉɽʃɽʂʎɯʁʅʆ-ɻɽʅɽʊʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʗʏʄɽʅʖ ʗʈʆɻʆ ɿɸ 

ɽʃɽʄɽʅʊɸʄʀ ʉʊʈʋʂʊʋʈʀ ɺʈʆɾɸʁʅʆʉʊɯ  

 

4.1 ʉʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ  

 

ʉʠʩʪʝʤʥʽ, ʟʦʢʨʝʤʘ ʜʽʘʣʝʣʴʥʽ ʩʭʨʝʱʫʚʘʥʥʷ ʜʘʶʪʴ ʥʘʡʧʦʚʥʽʰʫ ʩʝʣʝʢʮʽʡʥʦ-

ʛʝʥʝʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʥʣʠʚʦʩʪʽ ʮʽʥʥʠʭ ʦʟʥʘʢ ʪʘ ʾʭ 

ʫʩʧʘʜʢʫʚʘʥʥʷ ʚʞʝ ʟ ʨʘʥʥʽʭ ʛʽʙʨʠʜʥʠʭ ʧʦʢʦʣʽʥʴ.  

ʇʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ (P) ʪʘ ʚʩʽʭ ʛʽʙʨʠʜʽʚ (F1) ʟ ʾʭ ʫʯʘʩʪʶ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 4.1.  

ʊʘʙʣʠʮʷ 4.1  

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʫ ʢʦʤʧʦʥʝʥʪʽʚ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ F1 ʟ ʾʭ 

ʫʯʘʩʪʶ  

ʉʦʨʪ 
2019 ʨ. 2020 ʨ. ʉʝʨʝʜʥʻ 

P F1 P F1 P F1 

ʉʭʝʤʘ ɯ 

ʄɯʇ ʊʠʪʫʣ 5,87 6,50 7,03 7,71 6,45 7,10 

Beatrix 6,03 6,57 7,57 8,16 6,80 7,37 

Datcha 7,17 6,42 7,70 8,16 7,43 7,29 

Quench 6,37 6,28 8,10 7,70 7,23 6,99 

Gladys 4,79 5,70 6,93 7,55 5,86 6,62 

ɸʚʛʫʨ 6,90 6,09 8,03 7,72 7,47 6,90 

ʉʝʨʝʜʥʻ 6,19 6,26 7,56 7,83 6,87 7,05 

ʅɯʈ05 0,17 0,28 0,28 0,38 0,23 0,33 

ʉʭʝʤʘ ɯɯ 

ʂʦʟʠʨ 5,17 5,28 9,33 9,44 7,25 7,36 

Condor 4,52 5,10 7,08 9,07 5,80 7,08 

ɺʽʪʨʘʞ 4,97 4,80 8,83 8,43 6,90 6,61 

Sebastian 5,03 5,41 7,20 8,08 6,12 6,74 

ʄɯʇ ʄʠʨʦʩʣʘʚ 4,97 5,98 8,47 8,81 6,72 7,40 

CDC Rattan 4,00 4,54 6,45 8,17 5,23 6,36 

ʉʝʨʝʜʥʻ 4,78 5,19 7,89 8,67 6,33 6,93 

ʅɯʈ05 0,31 0,34 0,30 0,45 0,31 0,40 

ʇʨʠʤʽʪʢʘ: P ï ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; F1 ï ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫʩʽʭ ʛʽʙʨʠʜʽʚ ʟ ʫʯʘʩʪʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. 
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ʈʦʟʧʦʜʽʣ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʩʪʫʧʝʥʝʤ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʟʘ ʦʟʥʘʢʦʶ çʧʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴè ʚʽʜʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ. 4.1. ɼʝʪʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʽʙʨʠʜʽʚ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 4.2). ʋ 

ʉʭʝʤʽ ɯ ʩʪʫʧʽʥʴ ʧʨʦʷʚʫ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʫ 2019 ʨ. ʩʝʨʝʜ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʘʨʽʶʚʘʚ ʚʽʜ 4,79 Ñ 0,10 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ ʫ ʩʦʨʪʫ Gladys ʜʦ 7,17 Ñ 

0,06 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ ʫ ʩʦʨʪʫ Datcha. 

 

  

2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯ 

  
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯɯ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʋ 

ï ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ 

 

ʈʠʩʫʥʦʢ 4.1 ï ʈʦʟʧʦʜʽʣ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ F1 ̫ ʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʩʪʫʧʝʥʝʤ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ  
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ʊʘʙʣʠʮʷ 4.2  

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʪʘ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ 

F1 ̫ ʯʤʝʥʶ ʷʨʦʛʦ (ʉʭʝʤʘ ɯ) 

ɻʽʙʨʠʜʥʘ 

ʢʦʤʙʽʥʘʮʽʷ 

2019 ʨ. 2020 ʨ. 

ʇʨʦʜʫʢʪʠʚʥʘ 

ʢʫʱʠʩʪʽʩʪʴ, 

ʩʪʝʙʝʣ/ 

ʨʦʩʣʠʥʫ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦ-

ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

ʇʨʦʜʫʢʪʠʚʥʘ 

ʢʫʱʠʩʪʽʩʪʴ, 

ʩʪʝʙʝʣ/ 

ʨʦʩʣʠʥʫ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦ-

ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

hp ʪʠʧ hp ʪʠʧ 

MIʇ Tʠʪʫʣ / Beatrix  7,00 Ñ 0,20 13,13 ʇʅ 8,35 Ñ 0,35 3,89 ʇʅ 

MIʇ Tʠʪʫʣ/ Datcha  6,57 Ñ 0,21 0,08 ʇʋ 7,97 Ñ 0,08 180,0 ʇʅ 

MIʇ Tʠʪʫʣ / Quench 6,70Ñ0,20 2,30 ʇʅ 6,93 Ñ 0,15 -1,19 ʅʅ 

MIʇ Tʠʪʫʣ / Gladys  5,20 Ñ 0,10 -0,24 ʇʋ 7,10 Ñ 0,05 2,50 ʇʅ 

MIʇ Tʠʪʫʣ / ɸʚʛʫʨ 6,60Ñ0,10 0,42 ʇʋ 7,52Ñ0,13 5,00 ʇʅ 

Beatrix / MIʇ Tʠʪʫʣ 7,73Ñ0,15 22,29 ʇʅ 9,07Ñ0,12 6,54 ʇʅ 

Beatrix / Datcha  6,80Ñ0,20 0,35 ʇʋ 8,83Ñ0,29 18,00 ʇʅ 

Beatrix / Quench  7,00Ñ0,20 4,71 ʇʅ 7,88Ñ0,16 0,19 ʇʋ 

Beatrix / Gladys  6,05Ñ0,13 1,03 ʇʅ 7,67Ñ0,21 1,30 ʇʅ 

Beatrix / ɸʚʛʫʨ 6,73Ñ0,62 0,62 ʇɼ 8,02Ñ0,10 0,94 ʇɼ 

Datcha / MIʇ Tʠʪʫʣ 7,20Ñ0,22 1,05 ʇʅ 7,92Ñ0,16 1,65 ʇʅ 

Datcha / Beatrix  6,62Ñ0,16 0,03 ʇʋ 8,45Ñ0,25 12,20 ʇʅ 

Datcha / Quench  6,70Ñ0,17 -0,17 ʇʋ 8,40Ñ0,36 2,50 ʇʅ 

Datcha / Gladys  6,10Ñ0,20 0,10 ʇʋ 7,75Ñ0,30 1,13 ʇʅ 

Datcha / ɸʚʛʫʨ  6,27Ñ0,15 -5,53 ʅʅ 8,55Ñ0,13 4,18 ʇʅ 

Quench / MIʇ Tʠʪʫʣ 5,92Ñ0,10 -0,79 ʅɼ 7,43Ñ0,21 -0,25 ʇʋ 

Quench / Beatrix  6,48Ñ0,03 1,67 ʇʅ 8,00Ñ0,10 0,63 ʇɼ 

Quench / Datcha  6,17Ñ0,14 -1,49 ʅʅ 7,88Ñ0,08 -0,08 ʇʋ 

Quench / Gladys  5,70Ñ0,13 0,15 ʇʋ 7,72Ñ0,10 0,34 ʇʋ 

Quench / ɸʚʛʫʨ 6,80Ñ0,10 0,63 ʇɼ 7,72Ñ0,08 -10,50 ʅʅ 

Gladys / MIʇ Tʠʪʫʣ 5,23Ñ0,08 -0,18 ʇʋ 7,12Ñ0,10 2,86 ʇʅ 

Gladys / Beatrix  5,48Ñ0,23 0,11 ʇʋ 7,95Ñ0,35 2,19 ʇʅ 

Gladys / Datcha  6,47Ñ0,06 0,41 ʇʋ 7,62Ñ0,20 0,78 ʇɼ 

Gladys / Quench  5,77Ñ0,21 0,24 ʇʋ 7,75Ñ0,15 0,40 ʇʋ 

Gladys / ɸʚʛʫʨ 5,30Ñ0,20 -0,52 ʅɼ 7,43Ñ0,52 -0,11 ʇʋ 

ɸʚʛʫʨ / MIʇ Tʠʪʫʣ 6,80Ñ0,20 0,81 ʇɼ 7,67Ñ0,15 0,27 ʇʋ 

ɸʚʛʫʨ / Beatrix  5,83Ñ0,21 -1,45 ʅʅ 7,40Ñ0,36 -1,74 ʅʅ 

ɸʚʛʫʨ / Datcha  5,33Ñ0,24 -12,3 ʅʅ 8,23Ñ0,12 2,24 ʇʅ 

ɸʚʛʫʨ / Quench  5,53Ñ0,06 -4,09 ʅʅ 7,27Ñ0,21 -24,00 ʅʅ 

ɸʚʛʫʨ/ Gladys 5,73Ñ0,25 -0,11 ʇʋ 7,37Ñ0,40 -0,21 ʇʋ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ,ʇʋ ï 

ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. 
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ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʙʫʣʦ ʚ ʛʽʙʨʠʜʥʽʡ ʢʦʤʙʽʥʘʮʽʾ Beatrix / 

ʄɯʇ ʊʠʪʫʣ (7,73 Ñ 0,15 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ), ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ï ʫ ʢʦʤʙʽʥʘʮʽʾ 

ʄɯʇ ʊʠʪʫʣ / Gladys (5,20 Ñ 0,10 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). ʋ 2020 ʨʦʮʽ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʙʫʚ ʚʠʱʠʤ (7,79 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ), ʧʦʨʽʚʥʷʥʦ ʟ 2019 

ʨʦʢʦʤ (6,25 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). ʅʘʡʙʽʣʴʰʘ ʧʨʦʜʫʢʪʠʚʥʫ ʢʫʱʠʩʪʽʩʪʴ ʤʽʞ 

ʙʘʪʴʢʽʚʩʴʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ (8,10 Ñ 0,17 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ) ʙʫʣʘ ʫ ʩʦʨʪʫ Quench, 

ʽ ʥʘʡʤʝʥʰʘ (6,93 Ñ 0,12 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ), ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʮʽ, ʫ ʩʦʨʪʫ 

Gladys. ʋ F1 ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʙʫʚ ʫ ʛʽʙʨʠʜʥʽʡ ʢʦʤʙʽʥʘʮʽʾ Beatrix / 

ʄɯʇ ʊʠʪʫʣ (9,07 Ñ 0,12 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ), ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ï ʫ ʛʽʙʨʠʜʥʦʾ 

ʢʦʤʙʽʥʘʮʽʾ ʄɯʇ ʊʠʪʫʣ / Gladys (7,10 Ñ 0,05 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). 

ʉʝʨʝʜ ʛʽʙʨʠʜʽʚ ʥʘʡʙʽʣʴʰʫ ʨʽʟʥʠʮʶ ʤʽʞ ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʢʦʤʙʽʥʘʮʽʾ 

ɸʚʛʫʨ / Datcha (2,90 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). ʋ ʩʦʨʪʫ Datcha ʨʽʟʥʠʮʷ ʨʽʚʥʷ ʧʨʦʷʚʫ 

ʦʟʥʘʢʠ ʤʽʞ ʨʦʢʘʤʠ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ (0,53 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). ʉʝʨʝʜ F1 ʥʘʡʤʝʥʰʘ 

ʚʘʨʽʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʙʫʣʘ ʫ ʢʦʤʙʽʥʘʮʽʾ MIʇ Tʠʪʫʣ / Quench (0,23 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʙʫʚ 

ʫ ʩʦʨʪʽʚ ɸʚʛʫʨ (7,47 Ñ 0,04 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ) ʪʘ Datcha (7,43 Ñ 0,13 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ), ʘ ʥʘʡʥʠʞʯʠʡ ï ʫ ʩʦʨʪʫ Gladys (5,86 Ñ 0,11 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʩʦʨʪʫ Datcha ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʧʨʠ 

ʾʾ ʚʽʜʥʦʩʥʽʡ ʬʝʥʦʪʠʧʦʚʽʡ ʩʪʘʙʽʣʴʥʦʩʪʽ ʫ ʨʽʟʥʽ ʨʦʢʠ. 

ʋ F1 ʥʘʡʙʽʣʴʰʘ ʧʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ ʙʫʣʘ ʫ ʢʦʤʙʽʥʘʮʽʾ Beatrix / 

ʄɯʇ ʊʠʪʫʣ (8,40 Ñ 0,13 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʢʘʟʥʠʢʘ ʩʪʫʧʝʥʷ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʫ 2019 ʨ. ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʩʽ ʪʠʧʠ ʫʩʧʘʜʢʫʚʘʥʥʷ ʚʽʜ 

ʧʦʟʠʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʜʦ ʜʝʧʨʝʩʽʾ, ʪʦʜʽ ʷʢ ʫ 2020 ʨ. ʚʽʜʤʽʯʘʣʠ ʪʘʢʦʞ ʚʩʽ 

ʪʠʧʠ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʦʢʨʽʤ ʥʝʛʘʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. 

ʇʦʟʠʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ 2019 ʨ. ʚ ʩʝʤʠ ʢʦʤʙʽʥʘʮʽʷʭ ʽ ʚ 

2020 ʨ. ʚ 15 ʢʦʤʙʽʥʘʮʽʷʭ. ʇʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʪʨʴʦʭ 

ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʟʘ ʜʚʘ ʨʦʢʠ. ʇʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ ʚʽʜʤʽʯʘʣʠ ʫ 13 

ʢʦʤʙʽʥʘʮʽʡ 2019 ʨ. ʪʘ ʫ ʚʦʩʴʤʠ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʴ ʚ 2020 ʨ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ 

ʥʘʩʪʫʧʥʽ ʛʽʙʨʠʜʥʽ ʢʦʤʙʽʥʘʮʽʾ, ʫ ʷʢʠʭ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʚ 

ʦʙʠʜʚʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫʩʧʘʜʢʦʚʫʚʘʚʩʷ ʟʘ ʪʠʧʦʤ ʧʦʟʠʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ 
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(hp > 1) ï MIʇ Tʠʪʫʣ / Beatrix, Beatrix / MIʇ Tʠʪʫʣ, Beatrix / Gladys, Datcha / 

MIʇ Tʠʪʫʣ. ʅʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ ʫ ʪʨʴʦʭ ʢʦʤʙʽʥʘʮʽʷʭ ʩʭʨʝʱʫʚʘʥʴ. 

ʋ ʢʽʣʴʢʦʭ ʢʦʤʙʽʥʘʮʽʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʢʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʟʤʽʥʶʚʘʣʦʩʷ ʥʝʛʘʪʠʚʥʠʤ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ: ʄɯʇ ʊʠʪʫʣ / 

Quench, Datcha / Aʚʛʫʨ ʽ Aʚʛʫʨ / Datcha. 

ʋ ʉʭʝʤʽ ɯɯ ʫ 2019 ʨ. ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʘʨʽʶʚʘʚ ʚʽʜ 5,17 Ñ 0,31 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ ʫ ʩʦʨʪʫ ʂʦʟʠʨ ʜʦ 4,00 Ñ 

0,05 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ ʩʦʨʪʫ CDC Rattan. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʢʫʱʠʩʪʦʩʪʽ (6,83 Ñ 0,40 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ) ʙʫʣʦ ʫ ʛʽʙʨʠʜʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʄɯʇ 

ʄʠʨʦʩʣʘʚ / Sebastian ʪʘ ʤʽʥʽʤʘʣʴʥʝ (3,71 Ñ 0,19 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ) ʫ ʢʦʤʙʽʥʘʮʽʾ 

CDC Rattan / Condor. ʋ 2020 ʨʦʮʽ ʥʘʡʚʠʱʘ ʧʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ ʩʝʨʝʜ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʫʣʘ ʪʘʢʦʞ ʫ ʩʦʨʪʫ ʂʦʟʠʨ (9,33 Ñ 0,15 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ), ʘ ʥʘʡʤʝʥʰʘ ï ʫ ʩʦʨʪʫ CDC Rattan (6,45 Ñ 0,18 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʙʫʚ ʫ ʩʦʨʪʫ 

ʂʦʟʠʨ (7,25 Ñ 0,23 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ), ʘ ʤʽʥʽʤʘʣʴʥʠʡ ïʫ ʩʦʨʪʫ CDC Rattan (5,23 Ñ 

0,12 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). 

ʋ F1 ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʫ ʢʫʱʠʩʪʽʩʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʫ 

ʚʠʟʥʘʯʠʣʠ ʫ ʛʽʙʨʠʜʥʽʡ ʢʦʤʙʽʥʘʮʽʾ ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ (8,78 Ñ 0,23 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ), ʤʽʥʽʤʘʣʴʥʫ ï ʚ ʢʦʤʙʽʥʘʮʽʾ CDC Rattan / ʂʦʟʠʨ (5,66 Ñ 0,22 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ) (ʪʘʙʣ. 4.3). ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʫ ʩʭʝʤʽ II ʤʽʥʣʠʚʽʩʪʴ ʨʽʚʥʷ 

ʧʨʦʷʚʫ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʤʽʞ ʨʦʢʘʤʠ ʙʫʣʘ ʚʠʱʦʶ ʧʦʨʽʚʥʷʥʦ ʟʽ ʉʭʝʤʦʶ 

ɯ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʽ F1 ʫ ʉʭʝʤʽ II ʙʫʣʦ 3,42 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʝʙʝʣ. ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʫ ʩʭʝʤʽ ɯ ï 1,54. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ 

ʧʨʦʷʚʫ ʦʟʥʘʢʠ çʧʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴè ʟʘ ʜʚʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 

ʚʽʜʤʽʯʝʥʦ ʫ ʩʦʨʪʽʚ ʄɯʇ ʄʠʨʦʩʣʘʚ (7,40 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ), ʂʦʟʠʨ (7,36 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ) ʪʘ ʫ ʩʦʨʪʫ Condor (7,08 ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ) ï ʉʭʝʤʘ ɯɯ, ʪʦʜʽ ʷʢ 

ʥʘʡʤʝʥʰʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʚʽʜʤʽʯʘʣʠ ʫ ʩʦʨʪʫ CDC Rattan (6,36 

ʩʪʝʙʝʣ/ʨʦʩʣʠʥʫ). ʋ 2019 ʨ. ʚʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʫ 14 

ʢʦʤʙʽʥʘʮʽʷʭ, ʘ ʫ 2020 ʨ. ï ʫ 17. ʇʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ ʚ 2019 ʨ. ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 

ʧôʷʪʠ ʢʦʤʙʽʥʘʮʽʡ, ʘ ʫ 2020 ʨ. ï ʫ ʩʝʤʠ. 
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ʊʘʙʣʠʮʷ 4.3  

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʪʘ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʫ 

F1 ʷʯʤʝʥʶ ʷʨʦʛʦ (ʉʭʝʤʘ Iɯ) 

ɻʽʙʨʠʜʥʘ ʢʦʤʙʽʥʘʮʽʷ 

2019 ʨ. 2020 ʨ. 
ʇʨʦʜʫʢ-
ʪʠʚʥʘ 
ʢʫʱʠʩ-
ʪʽʩʪʴ 
ʩʪʝʙʝʣ/ 
ʨʦʩʣʠʥʫ 

ʇʦʢʘʟʥʠʢ 
ʬʝʥʦʪʠʧʦ-
ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥ-
ʥ ̫

ʇʨʦʜʫʢ-
ʪʠʚʥʘ 

ʢʫʱʠʩ-ʪʽʩʪʴ 
ʩʪʝʙʝʣ/ 
ʨʦʩʣʠʥʫ 

ʇʦʢʘʟʥʠʢ 
ʬʝʥʦʪʠʧʦ-
ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥ-
ʥ ̫

hp ʪʠʧ hp ʪʠʧ 

ʂʦʟʠʨ / Condor  5,53Ñ0,12 2,11 ʇʅ 10,63Ñ0,76 2,16 ʇʅ 

ʂʦʟʠʨ / ɺʽʪʨʘʞ 4,67Ñ0,06 -3,87 ʅʅ 10,17Ñ0,29 4,39 ʇʅ 

ʂʦʟʠʨ / Sebastian  5,73Ñ0,31 9,05 ʇʅ 8,25Ñ0,30 -0,02 ʇʋ 

ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ 6,60Ñ0,40 14,84 ʇʅ 10,97Ñ0,06 4,81 ʇʅ 

ʂʦʟʠʨ / CDC Rattan  4,65Ñ0,18 0,11 ʇʋ 8,60Ñ0,20 0,49 ʇʋ 

Condor / ʂʦʟʠʨ 5,50Ñ0,10 2,01 ʇʅ 10,60Ñ0,36 2,13 ʇʅ 

Condor / ɺʽʪʨʘʞ 5,32Ñ0,03 2,52 ʇʅ 9,02Ñ0,10 1,21 ʇʅ 

Condor / Sebastian  5,02Ñ0,08 0,95 ʇɼ 8,47Ñ0,35 22,71 ʇʅ 

Condor / ʄɯʇ ʄʠʨʦʩʣʘʚ 6,73Ñ0,21 8,72 ʇʅ 8,83Ñ0,32 1,52 ʇʅ 

Condor / Rattan  4,17Ñ0,07 -0,32 ʇʋ 9,37Ñ0,32 8,30 ʇʅ 

ɺʽʪʨʘʞ / ʂʦʟʠʨ 4,68Ñ0,26 -3,71 ʅʅ 9,60Ñ0,10 2,09 ʇʅ 

ɺʽʪʨʘʞ / Condor  4,10Ñ0,10 -2,81 ʅʅ 8,07Ñ0,15 0,12 ʇʋ 

ɺʽʪʨʘʞ / Sebastian  4,90Ñ0,17 -3,33 ʅʅ 7,38Ñ0,41 -0,78 ʅɼ 

ɺʽʪʨʘʞ / ʄɯʇ ʄʠʨʦʩʣʘʚ 5,27Ñ0,23 90,00 ʇʅ 8,13Ñ0,12 -2,87 ʅʅ 

ɺʽʪʨʘʞ / CDC Rattan  4,48Ñ0,33 0,00 ʇʋ 7,23Ñ0,15 -0,34 ʇʋ 

Sebastian / ʂʦʟʠʨ 5,55Ñ0,05 6,43 ʇʅ 8,30Ñ0,26 0,03 ʇʋ 

Sebastian / Condor  4,90Ñ0,13 0,49 ʇʋ 7,50Ñ0,10 6,14 ʇʅ 

Sebastian / ɺʽʪʨʘʞ 5,10Ñ0,10 3,33 ʇʅ 8,56Ñ0,29 0,67 ʇɼ 

Sebastian /ʄɯʇ ʄʠʨʦʩʣʘʚ 6,08Ñ0,23 35,89 ʇʅ 8,70Ñ0,20 1,36 ʇʅ 

Sebastian / CDC Rattan  5,02Ñ0,08 0,97 ʇɼ 7,63Ñ0,15 2,16 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / ʂʦʟʠʨ 6,13Ñ0,21 10,32 ʇʅ 9,73Ñ0,23 1,94 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / Condor  5,98Ñ0,23 5,44 ʇʅ 9,02Ñ0,10 1,79 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / ɺʽʪʨʘʞ 5,50Ñ0,20 160,0 ʇʅ 8,08Ñ0,03 -3,15 ʅʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ /Sebastian  6,83Ñ0,40 61,11 ʇʅ 8,23Ñ0,32 0,63 ʇɼ 
ʄɯʇ ʄʠʨʦʩʣʘʚ /  
CDC Rattan  6,10Ñ0,36 3,32 ʇʅ 8,20Ñ0,20 0,73 ʇɼ 

CDC Rattan / ʂʦʟʠʨ 3,77Ñ0,20 -1,39 ʅʅ 7,55Ñ0,25 -0,24 ʇʋ 

CDC Rattan / Condor  3,71Ñ0,19 -2,10 ʅʅ 9,18Ñ0,06 7,71 ʇʅ 

CDC Rattan / ɺʽʪʨʘʞ 4,00Ñ0,26 -0,99 ʅɼ 8,01Ñ0,48 0,31 ʇʋ 

CDC Rattan / Sebastian  4,93Ñ0,15 0,81 ʇɼ 7,74Ñ0,25 2,43 ʇʅ 
CDC Rattan /  
ʄɯʇ ʄʠʨʦʩʣʘʚ 4,62Ñ0,10 0,27 ʇʋ 8,20Ñ0,20 445,0 ʇʅ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ,ʇʋ ï 

ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. 
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ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʛʽʙʨʠʜʥʽ ʢʦʤʙʽʥʘʮʽʾ, ʫ ʷʢʠʭ ʚʠʷʚʣʝʥʦ ʚ ʦʙʠʜʚʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʟʠʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ (hp > 1) ï ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ, 

Condor / ʂʦʟʠʨ, Condor / ɺʽʪʨʘʞ, Condor / ʄɯʇ ʄʠʨʦʩʣʘʚ, Sebastian / ʄɯʇ 

ʄʠʨʦʩʣʘʚ, ʄɯʇ ʄʠʨʦʩʣʘʚ / ʂʦʟʠʨ, ʄɯʇ ʄʠʨʦʩʣʘʚ / Condor. ʅʝʛʘʪʠʚʥʝ 

ʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʦ ʚ ʦʜʥʽʡ ʢʦʤʙʽʥʘʮʽʾ ʱʦʨʦʢʫ. ɿʤʽʥʫ ʚʽʜ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ ʫ ʰʝʩʪʠ ʢʦʤʙʽʥʘʮʽʡ ʂʦʟʠʨ / ɺʽʪʨʘʞ, 

ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ, ɺʽʪʨʘʞ / ʂʦʟʠʨ, ɺʽʪʨʘʞ / ʄɯʇ ʄʠʨʦʩʣʘʚ, ʄɯʇ 

ʄʠʨʦʩʣʘʚ / ɺʽʪʨʘʞ, CDC Rattan / Condor. 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ. ʋ ʉʭʝʤʽ I ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ 

ʟʘ ʜʚʘ ʨʦʢʠ ʚʽʜʤʽʯʝʥʦ ʫ ʩʦʨʪʫ Quench, ʥʘʡʤʝʥʰʠʡ ï ʩʦʨʪʫ ɸʚʛʫʨ (ʪʘʙʣ. 4.4). ʋ 

ʉʭʝʤʽ ɯɯ ʢʨʘʱʝ ʟʥʘʯʝʥʥʷ ʤʘʚ ʩʦʨʪ CDC Rattan, ʥʘʡʥʠʞʯʝ ï ʩʦʨʪ Sebastian  

ʊʘʙʣʠʮʷ 4.4 

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʚ ʢʦʤʧʦʥʝʥʪʽʚ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ F1 ʟ ʾʭ 

ʫʯʘʩʪʶ  

ʉʦʨʪ 
2019 ʨ. 2020 ʨ. ʉʝʨʝʜʥʻ 

P F1 P F1 P F1 

ʉʭʝʤʘ ɯ 

ʄɯʇ ʊʠʪʫʣ 22,47 21,49 22,46 22,13 22,47 21,81 

Beatrix 20,87 21,85 21,21 22,15 21,04 22,00 

Datcha 21,67 21,66 23,10 23,89 22,39 22,78 

Quench 22,43 22,60 24,93 23,04 23,68 22,82 

Gladys 21,61 22,74 19,23 21,67 20,42 22,21 

ɸʚʛʫʨ 19,72 23,12 19,57 22,82 19,65 22,97 

ʉʝʨʝʜʥʻ 21,46 22,24 21,75 22,62 21,61 22,43 

ʅɯʈ05 0,57 0,63 0,96 0,94 0,77 0,79 

ʉʭʝʤʘ ɯɯ 

ʂʦʟʠʨ 21,67 23,47 20,00 23,74 20,83 23,61 

Condor 24,44 22,76 22,00 24,01 23,22 23,38 

ɺʽʪʨʘʞ 20,97 22,42 21,83 23,20 21,40 22,81 

Sebastian 19,20 22,59 18,80 22,60 19,00 22,59 

ʄɯʇ ʄʠʨʦʩʣʘʚ 24,20 24,20 21,27 23,13 22,73 23,66 

CDC Rattan 27,10 23,73 24,73 24,30 25,92 24,02 

ʉʝʨʝʜʥʻ 22,93 23,19 21,44 23,50 22,18 23,35 

ʅɯʈ05 1,45 0,74 1,23 0,82 1,34 0,78 

ʇʨʠʤʽʪʢʘ: P ï ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; F1 ï ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫʩʽʭ ʛʽʙʨʠʜʽʚ ʟ ʫʯʘʩʪʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ 
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ʈʦʟʧʦʜʽʣ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ ʟʘ ʛʨʘʜʘʮʽʷʤʠ ʧʦʢʘʟʥʠʢʘ ʩʪʫʧʝʥʷ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʚʢʘʟʫʻ ʥʘ ʧʝʨʝʚʘʞʘʥʥʷ ʜʣʷ ʦʙʦʭ ʩʭʝʤ ʩʭʨʝʱʫʚʘʥʥʷ 

ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʧʦʟʠʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ (ʨʠʩ. 4.2).  

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯ 

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯɯ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʋ 

ï ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ ʥʘʜ 

ʜʦʤʽʥʫʚʘʥʥʷ 

 

ʈʠʩʫʥʦʢ 4.2 ï ʈʦʟʧʦʜʽʣ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ F1 ̫ ʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʩʪʫʧʝʥʝʤ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʢ̔ ʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ  

 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʯʘʩʪʢʠ ʢʦʤʙʽʥʘʮʽʡ ʟʘ ʭʘʨʘʢʪʝʨʦʤ 

ʫʩʧʘʜʢʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ ʾʭ ʤʽʥʣʠʚʽʩʪʴ ʟʘ ʨʦʢʘʤʠ. ɿʘ 

ʧʦʢʘʟʥʠʢʦʤ ʩʪʫʧʝʥʷ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʫ ʉʭʝʤʽ ɯ ʚʠʷʚʣʝʥʦ ʫʩʽ ʤʦʞʣʠʚʽ 

ʪʠʧʠ ʫʩʧʘʜʢʫʚʘʥʥʷ (ʪʘʙʣ. 4.5). 
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ʊʘʙʣʠʮʷ 4.5  

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʪʘ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ 

ʫ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ (ʉʭʝʤʘ I) 

ɻʽʙʨʠʜʥʘ 

ʢʦʤʙʽʥʘʮʽʷ 

2019 ʨ. 2020 ʨ. 

ʂʽʣʴʢʽʩʪʴ 

ʟʝʨʝʥ ʫ 

ʢʦʣʦʩʽ, ʰʪ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

ʂʽʣʴʢʽʩʪʴ 

ʟʝʨʝʥ ʫ 

ʢʦʣʦʩʽ, ʰʪ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 
hp ʪʠʧ hp ʪʠʧ 

MIʇ Tʠʪʫʣ / Beatrix  20,70Ñ0,36 -1,20 ʅʅ 20,92Ñ0,45 -1,48 ʅʅ 

MIʇ Tʠʪʫʣ/ Datcha  20,53Ñ0,35 -3,80 ʅʅ 23,07Ñ0,06 0,90 ʇɼ 

MIʇ Tʠʪʫʣ / Quench   20,70Ñ0,10 -87,50 ʅʅ 23,27Ñ0,32 -0,35 ʇʋ 

MIʇ Tʠʪʫʣ / Gladys  21,23Ñ0,06 -1,86 ʅʅ 20,60Ñ0,10 -0,15 ʇʋ 

MIʇ Tʠʪʫʣ / ɸʚʛʫʨ 21,37Ñ0,21 0,20 ʇʋ 22,02Ñ0,10 0,69 ʇɼ 

Beatrix / MIʇ Tʠʪʫʣ 22,47Ñ0,15 1,00 ʇɼ 21,23Ñ0,25 -0,97 ʅɼ 

Beatrix / Datcha  21,49Ñ0,18 0,55 ʇɼ 25,37Ñ0,12 3,40 ʇʅ 

Beatrix / Quench  20,77Ñ0,40 -1,13 ʅʅ 21,63Ñ0,45 -0,78 ʅɼ 

Beatrix / Gladys  21,03Ñ0,31 -0,55 ʅɼ 20,68Ñ0,39 0,47 ʇʋ 

Beatrix / ɸʚʛʫʨ 22,77Ñ0,25 4,30 ʇʅ 21,60Ñ0,10 1,48 ʇʅ 

Datcha / MIʇ Tʠʪʫʣ 19,57Ñ0,55 -6,20 ʅʅ 24,70Ñ0,53 6,03 ʇʅ 

Datcha / Beatrix  20,87Ñ0,85 -0,99 ʅɼ 24,77Ñ0,99 2,77 ʇʅ 

Datcha / Quench  21,93Ñ0,15 -0,31 ʇʋ 24,93Ñ0,64 1,00 ʇʅ 

Datcha / Gladys  21,43Ñ0,50 -6,47 ʅʅ 22,53Ñ1,91 0,71 ʇɼ 

Datcha / ɸʚʛʫʨ  22,40Ñ0,70 1,75 ʇʅ 23,60Ñ0,62 1,28 ʇʅ 

Quench / MIʇ Tʠʪʫʣ 22,40Ñ0,20 -2,50 ʅʅ 22,70Ñ0,10 -0,81 ʅɼ 

Quench / Beatrix  21,57Ñ0,15 -0,11 ʇʋ 21,93Ñ0,15 -0,61 ʅɼ 

Quench / Datcha  24,27Ñ0,38 5,83 ʇʅ 22,87Ñ0,59 -1,26 ʅʅ 

Quench / Gladys  23,53Ñ0,15 3,70 ʇʅ 22,20Ñ0,10 0,04 ʇʋ 

Quench / ɸʚʛʫʨ 24,70Ñ0,10 2,68 ʇʅ 23,23Ñ0,15 0,37 ʇʋ 

Gladys / MIʇ Tʠʪʫʣ 21,50Ñ0,10 -1,25 ʅʅ 20,60Ñ0,10 -0,15 ʇʋ 

Gladys / Beatrix  24,93Ñ0,07 9,92 ʇʅ 21,43Ñ0,38 1,23 ʇʅ 

Gladys / Datcha  22,17Ñ0,58 16,68 ʇʅ 22,50Ñ1,04 0,69 ʇɼ 

Gladys / Quench  23,00Ñ0,10 2,40 ʇʅ 22,40Ñ0,10 0,11 ʇʋ 

Gladys / ɸʚʛʫʨ 24,37Ñ0,45 3,92 ʇʅ 22,57Ñ0,06 18,63 ʇʅ 

ɸʚʛʫʨ / MIʇ Tʠʪʫʣ 24,43Ñ0,45 2,43 ʇʅ 22,17Ñ0,71 0,80 ʇɼ 

ɸʚʛʫʨ / Beatrix  21,91Ñ0,60 2,81 ʇʅ 21,97Ñ0,75 1,92 ʇʅ 

ɸʚʛʫʨ / Datcha  21,97Ñ0,71 1,30 ʇʅ 24,60Ñ0,26 1,85 ʇʅ 

ɸʚʛʫʨ / Quench  23,13Ñ0,15 1,52 ʇʅ 25,27Ñ0,29 1,13 ʇʅ 

ɸʚʛʫʨ/ Gladys 24,17Ñ0,25 3,71 ʇʅ 21,13Ñ0,72 10,20 ʇʅ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ,ʇʋ ï 

ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. 
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ʆʜʥʘʢ, ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʫ ʥʠʟʮʽ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ ʟʤʽʥʫ ʪʠʧʫ 

ʫʩʧʘʜʢʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʗʢ ʧʨʠʢʣʘʜ, ʫ ʢʦʤʙʽʥʘʮʽʾ Quench / 

Datcha ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʫ 2019 ʨ. ʚʽʜʧʦʚʽʜʘʚ ʧʦʟʠʪʠʚʥʦʤʫ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʶ (hp = 6,83), ʘ ʫ 2020 ʨ. ï ʥʝʛʘʪʠʚʥʦʤʫ ʥʘʜʜʦʤʽʥʫʚʘʥʥʶ (hp = ï

1,26). 

ʋ ʯʘʩʪʠʥʠ ʢʦʤʙʽʥʘʮʽʡ ʘʤʧʣʽʪʫʜʘ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʩʪʫʧʝʥʷ ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʘ ʤʝʥʰʦʶ. ɺʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ, ʘ ʪʘʢʦʞ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʣʷ 

ʢʽʣʴʢʽʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ, ʩʝʣʝʢʮʽʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʾʾ ʟʙʽʣʴʰʝʥʥʷ, ʚʠʱʫ ʧʨʘʢʪʠʯʥʫ 

ʮʽʥʥʽʩʪʴ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ, ʤʘʪʠʤʫʪʴ ʢʦʤʙʽʥʘʮʽʾ ʽʟ ʧʦʟʠʪʠʚʥʠʤ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ ʪʘ ʧʦʟʠʪʠʚʥʠʤ ʜʦʤʽʥʫʚʘʥʥʷʤ. ʋ ʉʭʝʤʽ ɯ ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʠʷʚʣʝʥʦ ʫ ʚʦʩʴʤʠ ʢʦʤʙʽʥʘʮʽʷʭ (Beatrix / ɸʚʛʫʨ, 

Datcha / ɸʚʛʫʨ, Gladys / Beatrix, Gladys / ɸʚʛʫʨ, ɸʚʛʫʨ / Beatrix, ɸʚʛʫʨ / Datcha, 

ɸʚʛʫʨ / Quench, ɸʚʛʫʨ / Gladys). ɿʤʽʥʘ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʥʘ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʢʦʤʙʽʥʘʮʽʾ Beatrix / Datcha, Glays / 

Datcha, ɸʚʛʫʨ / ʄɯʇ ʊʠʪʫʣ.  

ʋ ʉʭʝʤʽ ɯɯ ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʫʩʽ ʪʠʧʠ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʾʭ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʫ ʥʠʟʮʽ ʢʦʤʙʽʥʘʮʽʡ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʫ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 4.6). 

ɿʦʢʨʝʤʘ, ʧʨʦʩʪʝʞʫʚʘʣʠ ʢʘʨʜʠʥʘʣʴʥʫ ʟʤʽʥʫ (ʥʝʛʘʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʫ 

2019 ʨ. ʥʘ ʧʦʟʠʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʫ 2020 ʨ.) ʜʣʷ ʢʦʤʙʽʥʘʮʽʡ ʄɯʇ ʄʠʨʦʩʣʘʚ / 

Condor (ʚʽʜ hp = ï3,30 ʜʦ hp = 3,18) ʽ CDC Rattan / Condor (ʚʽʜ hp = ï2,68 ʜʦ hp = 

1,44). ʇʦʟʠʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʠʷʚʣʝʥʦ ʫ ʚʦʩʴʤʠ ʢʦʤʙʽʥʘʮʽʡ 

(ʂʦʟʠʨ / Condor, ʂʦʟʠʨ / ɺʽʪʨʘʞ, ʂʦʟʠʨ / Sebastian, Condor / ʄɯʇ ʄʠʨʦʩʣʘʚ, 

ɺʽʪʨʘʞ / ʂʦʟʠʨ, ɺʽʪʨʘʞ / Sebastian, Sebastian / ʂʦʟʠʨ, ʄɯʇ ʄʠʨʦʩʣʘʚ / Sebastian). 

ʋ ʨʽʟʥʽ ʨʦʢʠ ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʪʘ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 

ʯʦʪʠʨʴʦʭ ʢʦʤʙʽʥʘʮʽʷʭ (ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ, Condor / ʂʦʟʠʨ, Sebastian / ʄɯʇ 

ʄʠʨʦʩʣʘʚ, ʄɯʇ ʄʠʨʦʩʣʘʚ / ɺʽʪʨʘʞ). ʋ ʯʘʩʪʠʥʠ ʢʦʤʙʽʥʘʮʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʫ 

ʪʠʧʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʢʦʤʙʽʥʘʮʽʡ ʽʟ ʧʦʟʠʪʠʚʥʠʤ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ ʚ ʦʙʠʜʚʘ 

ʨʦʢʠ ʚʽʜʤʽʯʝʥʦ ʫ ʢʦʤʙʽʥʘʮʽʷʭ ʩʭʨʝʱʫʚʘʥʥʷ ʧʠʚʦʚʘʨʥʦʛʦ ʧʣʽʚʯʘʩʪʦʛʦ ʦʩʪʠʩʪʦʛʦ 

ʩʦʨʪʫ ɸʚʛʫʨ ʪʘ ʙʝʟʦʩʪʦʛʦ ʩʦʨʪʫ ʂʦʟʠʨ. 
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ʊʘʙʣʠʮʷ 4.6 

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʪʘ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ 

ʫ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ (ʉʭʝʤʘ II) 

ɻʽʙʨʠʜʥʘ ʢʦʤʙʽʥʘʮʽʷ 

2019 ʨ. 2020 ʨ. 

ʂʽʣʴʢʽʩʪʴ 

ʟʝʨʝʥ ʫ 

ʢʦʣʦʩʽ, ʰʪ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦ-

ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

ʂʽʣʴʢʽʩʪʴ 

ʟʝʨʝʥ ʫ 

ʢʦʣʦʩʽ, ʰʪ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦ-

ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

hp ʪʠʧ hp ʪʠʧ 

ʂʦʟʠʨ / Condor  24,50Ñ0,72 1,04 ʇʅ 27,00Ñ0,10 6,00 ʇʅ 

ʂʦʟʠʨ / ɺʽʪʨʘʞ 23,33Ñ0,32 5,71 ʇʅ 25,67Ñ0,12 5,20 ʇʅ 

ʂʦʟʠʨ / Sebastian  22,37Ñ0,25 1,56 ʇʅ 22,87Ñ0,59 5,78 ʇʅ 

ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ 23,70Ñ0,52 0,61 ʇɼ 23,10Ñ0,10 3,87 ʇʅ 

ʂʦʟʠʨ / CDC Rattan  23,50Ñ0,26 -0,33 ʇʋ 22,10Ñ0,61 -0,11 ʇʋ 

Condor / ʂʦʟʠʨ 23,97Ñ0,42 0,66 ʇɼ 26,80Ñ0,26 5,80 ʇʅ 

Condor / ɺʽʪʨʘʞ 21,23Ñ0,83 -0,85 ʅɼ 23,23Ñ0,15 15,80 ʇʅ 

Condor / Sebastian  20,60Ñ0,10 -0,47 ʇʋ 21,13Ñ0,15 0,46 ʇʋ 

Condor / ʄɯʇ ʄʠʨʦʩʣʘʚ 24,63Ñ0,15 2,64 ʇʅ 23,03Ñ0,12 3,82 ʇʅ 

Condor / Rattan  24,79Ñ0,50 -0,74 ʅɼ 26,00Ñ0,10 1,93 ʇʅ 

ɺʽʪʨʘʞ / ʂʦʟʠʨ 23,33Ñ0,31 5,71 ʇʅ 23,90Ñ0,20 3,27 ʇʅ 

ɺʽʪʨʘʞ / Condor  21,10Ñ0,53 -0,93 ʅɼ 22,57Ñ0,25 7,80 ʇʅ 

ɺʽʪʨʘʞ / Sebastian  21,73Ñ0,55 1,86 ʇʅ 22,00Ñ0,10 1,11 ʇʅ 

ɺʽʪʨʘʞ / ʄɯʇ ʄʠʨʦʩʣʘʚ 23,39Ñ0,34 0,50 ʇʋ 22,90Ñ0,36 4,82 ʇʅ 

ɺʽʪʨʘʞ / CDC Rattan  21,97Ñ0,55 -0,67 ʅɼ 23,07Ñ0,06 -0,15 ʇʋ 

Sebastian / ʂʦʟʠʨ 22,40Ñ0,10 1,59 ʇʅ 22,40Ñ0,10 5,00 ʇʅ 

Sebastian / Condor  20,60Ñ0,10 -0,47 ʇʋ 22,20Ñ0,10 1,13 ʇʅ 

Sebastian / ɺʽʪʨʘʞ 20,77Ñ0,15 0,77 ʇɼ 20,43Ñ0,07 0,07 ʇʋ 

Sebastian / ʄɯʇ ʄʠʨʦʩʣʘʚ 23,20Ñ0,10 0,60 ʇɼ 22,47Ñ0,21 1,97 ʇʅ 

Sebastian / CDC Rattan  24,33Ñ0,38 0,30 ʇʋ 23,73Ñ0,32 0,66 ʇɼ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / ʂʦʟʠʨ 24,77Ñ1,06 1,45 ʇʅ 20,83Ñ0,59 0,31 ʇʋ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / Condor  23,93Ñ0,06 -3,30 ʅʅ 22,80Ñ0,10 3,18 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / ɺʽʪʨʘʞ 23,83Ñ0,76 0,77 ʇɼ 23,20Ñ0,10 5,89 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / Sebastian  25,13Ñ0,46 1,37 ʇʅ 23,37Ñ0,35 2,70 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ/CDC Rattan  26,57Ñ0,47 -0,63 ʅɼ 25,20Ñ0,70 1,27 ʇʅ 

CDC Rattan / ʂʦʟʠʨ 22,80Ñ0,10 -0,58 ʅɼ 22,78Ñ0,45 0,17 ʇʋ 

CDC Rattan / Condor  22,21Ñ0,26 -2,68 ʅʅ 25,33Ñ1,67 1,44 ʇʅ 

CDC Rattan / ɺʽʪʨʘʞ 23,53Ñ0,23 -0,16 ʇʋ 25,05Ñ1,33 1,22 ʇʅ 

CDC Rattan / Sebastian  24,77Ñ0,41 0,41 ʇʋ 25,39Ñ0,74 1,22 ʇʅ 

CDC Rattan/ʄɯʇ ʄʠʨʦʩʣʘʚ 22,84Ñ0,38 -1,94 ʅʅ 24,36Ñ0,29 0,78 ʇɼ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ,ʇʋ ï 

ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. 
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ʄʘʩʘ 1000 ʟʝʨʝʥ. ɺʠʱʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʤʘʣʠ ʛʝʥʦʪʠʧʠ ʫ 2019 ʨ. ʚ 

ʦʙʦʭ ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥʴ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʤʘʩʠ 1000 ʟʝʨʝʥ ʟʘ ʜʚʘ 

ʨʦʢʠ ʙʫʚ ʫ ʩʦʨʪʫ Datcha (ʉʭʝʤʘ I) ʪʘ ʂʦʟʠʨ (ʉʭʝʤʘ ɯɯ). ɻʦʣʦʟʝʨʥʽ ʩʦʨʪʠ Condor ʽ 

CDC Rattan ʩʫʪʪʻʚʦ ʧʦʩʪʫʧʘʣʠʩʷ ʧʣʽʚʯʘʩʪʠʤ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ (ʪʘʙʣ. 4.7). 

ʊʘʙʣʠʮʷ 4.7 

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʤʘʩʠ 1000 ʟʝʨʝʥ ʚ ʢʦʤʧʦʥʝʥʪʽʚ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ F1 ʟ ʾʭ ʫʯʘʩʪʶ  

ʉʦʨʪ 
2019 ʨ. 2020 ʨ. ʉʝʨʝʜʥʻ 

P F1 P F1 P F1 

ʉʭʝʤʘ ɯ 

ʄɯʇ ʊʠʪʫʣ 43,43 51,71 46,67 51,18 45,05 51,45 

Beatrix 52,77 52,97 51,13 52,57 51,95 52,77 

Datcha 55,57 53,98 51,80 52,21 53,69 53,10 

Quench 49,40 52,80 48,40 50,78 48,90 51,79 

Gladys 52,80 54,42 50,27 52,49 51,54 53,46 

ɸʚʛʫʨ 49,67 53,80 50,13 51,02 49,90 52,41 

ʉʝʨʝʜʥʻ 50,61 53,28 49,73 51,71 50,17 52,49 

ʅɯʈ05 1,60 1,42 0,73 0,82 1,20 1,15 

ʉʭʝʤʘ ɯɯ 

ʂʦʟʠʨ 55,20 53,47 48,47 50,17 51,84 51,82 

Condor 45,60 48,60 37,60 47,39 41,60 48,00 

ɺʽʪʨʘʞ 53,93 51,85 46,80 48,29 50,37 50,07 

Sebastian 49,80 51,43 41,60 47,10 45,70 49,27 

ʄɯʇ ʄʠʨʦʩʣʘʚ 49,33 51,34 45,47 48,85 47,40 50,10 

CDC Rattan 36,80 45,64 35,60 45,91 36,20 45,78 

ʉʝʨʝʜʥʻ 48,44 50,39 42,59 47,95 45,52 49,17 

ʅɯʈ05 0,92 0,95 0,74 0,81 0,85 0,90 

ʇʨʠʤʽʪʢʘ: P ï ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; F1 ï ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫʩʽʭ ʛʽʙʨʠʜʽʚ ʟ ʫʯʘʩʪʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ 

 

ʅʘ ʨʠʩʫʥʢʫ 4.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʧʦʜʽʣ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʛʨʘʜʘʮʽʡ ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʘ ʩʪʫʧʝʥʷ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ. ɼʣʷ 

ʙʽʣʴʰʦʩʪʽ ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣʦ ʧʦʟʠʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. ʁʦʛʦ ʯʘʩʪʢʘ 

ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʚ 2020 ʨ., ʧʦʨʽʚʥʷʥʦ ʟ 2019 ʨ., ʫ ʧʝʨʰʽʡ ʩʭʝʤʽ ʩʭʨʝʱʫʚʘʥʴ ʚʽʜ 

47 % ʜʦ 67 %, ʜʨʫʛʽʡ ï ʚʽʜ 40 ʜʦ 73 %, ʫ 2019 ʨ. ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʯʘʩʪʢʫ (37 %) 

ʩʪʘʥʦʚʠʣʦ ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʞʦʜʥʦʤʫ ʟ ʚʘʨʽʘʥʪʽʚ ʥʝ 

ʚʠʷʚʣʝʥʦ ʥʝʛʘʪʠʚʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ. ʋ ʧʝʨʰʽʡ ʩʭʝʤʽ ʚʠʷʚʣʝʥʦ ʥʝʛʘʪʠʚʥʝ 
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ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʚ 2019 ʨ. ʫ 7 % ʢʦʤʙʽʥʘʮʽʡ, 2020 ʨ. ï 10 %. ʋ ʉʭʝʤʽ ɯɯ ʛʽʙʨʠʜʥʘ 

ʜʝʧʨʝʩʽʷ ʤʘʣʘ ʤʝʥʰʠʡ ʧʨʦʷʚ ʽ ʚʽʜʤʽʯʝʥʘ ʣʠʰʝ ʚ 2019 ʨ. ʫ 3 % ʢʦʤʙʽʥʘʮʽʡ. 

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯ 

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯɯ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʋ 

ï ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ 

 

ʈʠʩʫʥʦʢ 4.3 ï ʈʦʟʧʦʜʽʣ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ F1 ̫ ʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʩʪʫʧʝʥʝʤ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ  

 

ʋ ʉʭʝʤʽ ɯ ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ ʚʘʨʽʶʚʘʣʦ ʟʘ ʨʦʢʘʤʠ ʚʽʜ 23 % ʜʦ 13 %, 

ʘ ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʚʽʜ 23 ʜʦ 10 %. ɼʣʷ ʜʨʫʛʦʾ ʩʭʝʤʠ ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣʦ 

ʟʤʝʥʰʝʥʥʷ ʧʨʦʤʽʞʥʦʛʦ ʫʩʧʘʜʢʫʚʘʥʥʷ ʚ 2020 ʨ., ʧʦʨʽʚʥʷʥʦ ʟ 2019 ʨ., ʚʽʜ 37 ʜʦ 

17 %, ʘ ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʚʽʜ 20 ʜʦ 10 %. ʊʘʢʦʞ ʚʽʜʟʥʘʯʝʥʦ ʟʤʽʥʫ 

ʭʘʨʘʢʪʝʨʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢʠ ʚ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʢʦʤʙʽʥʘʮʽʡ ʫ ʨʽʟʥʽ ʨʦʢʠ. ʇʦʚʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʦʩʣʽʜʞʝʥʠʭ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʟʘ ʩʪʫʧʝʥʝʤ ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʷʭ 4.8 (ʉʭʝʤʘ ɯ) ʽ 4.9 (ʉʭʝʤʘ ɯɯ). 
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ʊʘʙʣʠʮʷ 4.8 

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʪʘ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʫ F1 

ʷʯʤʝʥʶ ʷʨʦʛʦ (ʉʭʝʤʘ ɯ) 

ɻʽʙʨʠʜʥʘ ʢʦʤʙʽʥʘʮʽʷ 

2019 ʨ. 2020 ʨ. 

ʄʘʩʘ 1000 

ʟʝʨʝʥ, ʛ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦ-ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

ʄʘʩʘ 1000 

ʟʝʨʝʥ, ʛ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦ-

ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

hp ʪʠʧ hp ʪʠʧ 

MIʇ Tʠʪʫʣ / Beatrix  48,43Ñ0,59 0,07 ʇʋ 53,67Ñ0,21 2,13 ʇʅ 

MIʇ Tʠʪʫʣ/ Datcha  51,97Ñ0,32 0,41 ʇʋ 49,13Ñ0,45 -0,04 ʇʋ 

MIʇ Tʠʪʫʣ / Quench 52,07Ñ0,12 1,89 ʅʇ 50,07Ñ0,15 2,92 ʇʅ 

MIʇ Tʠʪʫʣ / Gladys  53,17Ñ0,21 1,08 ʇʅ 51,37Ñ0,57 1,61 ʇʅ 

MIʇ Tʠʪʫʣ / ɸʚʛʫʨ 51,07Ñ0,12 1,45 ʇʅ 50,70Ñ0,10 1,33 ʇʅ 

Beatrix / MIʇ Tʠʪʫʣ 49,33Ñ0,31 0,26 ʇʋ 53,90Ñ0,26 2,24 ʇʅ 

Beatrix / Datcha  54,10Ñ0,10 -0,05 ʇʋ 55,63Ñ0,25 12,50 ʇʅ 

Beatrix / Quench  52,30Ñ0,30 0,72 ʇɼ 52,83Ñ0,80 2,24 ʇʅ 

Beatrix / Gladys  59,00Ñ0,10 373,00 ʇʅ 52,53Ñ0,50 4,23 ʇʅ 

Beatrix / ɸʚʛʫʨ 55,60Ñ0,40 2,82 ʇʅ 51,03Ñ0,15 0,80 ʇɼ 

Datcha / MIʇ Tʠʪʫʣ 52,13Ñ0,38 0,43 ʇʋ 52,00Ñ0,72 1,08 ʇʅ 

Datcha / Beatrix  53,93Ñ0,42 -0,17 ʇʋ 51,73Ñ0,40 0,80 ʇɼ 

Datcha / Quench  54,87Ñ0,42 0,77 ʇɼ 50,47Ñ0,42 0,22 ʇʋ 

Datcha / Gladys  54,27Ñ0,31 0,06 ʇʋ 52,80Ñ0,40 2,30 ʇʅ 

Datcha / ɸʚʛʫʨ  55,40Ñ0,72 0,94 ʇɼ 51,20Ñ0,20 0,28 ʇʋ 

Quench / MIʇ Tʠʪʫʣ 51,55Ñ0,05 1,72 ʇʅ 49,97Ñ0,23 2,81 ʇʅ 

Quench / Beatrix  52,00Ñ0,10 0,54 ʇɼ 52,13Ñ0,06 1,73 ʇʅ 

Quench / Datcha  51,90Ñ0,30 -6,73 ʅʅ 50,30Ñ0,10 0,12 ʇʋ 

Quench / Gladys  52,50Ñ0,40 0,82 ʇɼ 53,00Ñ0,10 3,93 ʇʅ 

Quench / ɸʚʛʫʨ 54,00Ñ0,10 32,68 ʇʅ 48,20Ñ0,10 -1,23 ʅʅ 

Gladys / MIʇ Tʠʪʫʣ 52,80Ñ0,10 1,00 ʇɼ 50,97Ñ0,06 1,39 ʇʅ 

Gladys / Beatrix  54,73Ñ0,61 117,00 ʇʅ 51,27Ñ0,25 1,32 ʇʅ 

Gladys / Datcha  56,20Ñ0,26 1,45 ʇʅ 54,53Ñ0,12 4,57 ʇʅ 

Gladys / Quench  53,13Ñ0,42 1,20 ʇʅ 52,80Ñ0,40 3,70 ʇʅ 

Gladys / ɸʚʛʫʨ 54,30Ñ0,26 1,96 ʇʅ 53,60Ñ0,40 48,57 ʇʅ 

ɸʚʛʫʨ / MIʇ Tʠʪʫʣ 54,60Ñ0,35 2,58 ʇʅ 50,07Ñ0,64 0,96 ʇɼ 

ɸʚʛʫʨ / Beatrix  50,27Ñ0,61 -0,61 ʅɼ 51,00Ñ0,35 -110,00 ʅʅ 

ɸʚʛʫʨ / Datcha  55,00Ñ0,60 0,81 ʇɼ 54,27Ñ0,46 990,00 ʇʅ 

ɸʚʛʫʨ / Quench  53,67Ñ0,21 30,24 ʇʅ 48,03Ñ0,32 -1,43 ʅʅ 

ɸʚʛʫʨ/ Gladys 54,07Ñ0,46 1,81 ʇʅ 52,07Ñ0,70 26,67 ʇʅ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ,ʇʋ ï 

ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. 
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ʊʘʙʣʠʮʷ 4.9 

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʪʘ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʟʫ F1 

ʷʯʤʝʥʶ ʷʨʦʛʦ (ʉʭʝʤʘ Iɯ) 

ɻʽʙʨʠʜʥʘ ʢʦʤʙʽʥʘʮʽʷ 

2019 ʨ. 2020 ʨ. 

ʄʘʩʘ 1000 
ʟʝʨʝʥ, ʛ 

ʇʦʢʘʟʥʠʢ 
ʬʝʥʦʪʠʧʦ-
ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥ-
ʥ ̫

ʄʘʩʘ 1000 
ʟʝʨʝʥ, ʛ 

ʇʦʢʘʟʥʠʢ 
ʬʝʥʦʪʠʧʦ-
ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥ-
ʥ ̫

hp ʪʠʧ hp ʪʠʧ 

ʂʦʟʠʨ / Condor  55,07Ñ0,12 0,97 ʇɼ 54,80Ñ0,20 2,17 ʇʅ 

ʂʦʟʠʨ / ɺʽʪʨʘʞ 55,53Ñ0,35 1,53 ʇʅ 50,80Ñ0,10 3,80 ʇʅ 

ʂʦʟʠʨ / Sebastian  57,07Ñ0,42 1,69 ʇʅ 45,47Ñ0,15 0,13 ʇʋ 

ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ 55,47Ñ0,31 1,09 ʇʅ 55,37Ñ0,21 5,60 ʇʅ 

ʂʦʟʠʨ / CDC Rattan  49,47Ñ0,46 0,38 ʇʋ 46,20Ñ0,20 0,65 ʇɼ 

Condor / ʂʦʟʠʨ 52,40Ñ0,53 0,42 ʇʋ 52,97Ñ0,15 1,83 ʇʅ 

Condor / ɺʽʪʨʘʞ 50,07Ñ1,17 0,07 ʇʋ 43,50Ñ0,10 0,28 ʇʋ 

Condor / Sebastian  49,70Ñ0,10 0,95 ʇɼ 48,80Ñ0,10 4,60 ʇʅ 

Condor / ʄɯʇ ʄʠʨʦʩʣʘʚ 49,87Ñ0,42 1,29 ʇʅ 48,40Ñ0,10 1,75 ʇʅ 

Condor / Rattan  44,53Ñ0,12 0,76 ʇɼ 44,40Ñ0,10 7,80 ʇʅ 

ɺʽʪʨʘʞ / ʂʦʟʠʨ 56,37Ñ0,21 2,84 ʇʅ 50,60Ñ0,10 3,56 ʇʅ 

ɺʽʪʨʘʞ / Condor  50,63Ñ0,06 0,21 ʇʋ 43,57Ñ0,15 0,30 ʇʋ 

ɺʽʪʨʘʞ / Sebastian  54,13Ñ0,50 1,10 ʇʅ 53,30Ñ0,10 3,50 ʇʅ 

ɺʽʪʨʘʞ / ʄɯʇ ʄʠʨʦʩʣʘʚ 55,13Ñ0,70 1,52 ʇʅ 49,80Ñ0,53 5,50 ʇʅ 

ɺʽʪʨʘʞ / CDC Rattan  49,30Ñ0,30 0,46 ʇʋ 46,77Ñ0,06 0,99 ʇɼ 

Sebastian / ʂʦʟʠʨ 56,03Ñ0,31 1,31 ʇʅ 45,20Ñ0,10 0,05 ʇʋ 

Sebastian / Condor  47,90Ñ0,30 0,10 ʇʋ 48,60Ñ0,10 4,50 ʇʅ 

Sebastian / ɺʽʪʨʘʞ 48,83Ñ0,38 -1,47 ʅʅ 48,20Ñ0,20 1,54 ʇʅ 

Sebastian / ʄɯʇ ʄʠʨʦʩʣʘʚ 49,80Ñ0,70 1,00 ʇɼ 42,60Ñ0,20 -0,48 ʇʋ 

Sebastian / CDC Rattan  48,50Ñ0,10 0,80 ʇɼ 41,90Ñ0,10 1,10 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / ʂʦʟʠʨ 55,53Ñ0,31 1,11 ʇʅ 51,73Ñ0,31 3,18 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / Condor  46,60Ñ0,53 -0,47 ʇʋ 46,43Ñ0,15 1,24 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / ɺʽʪʨʘʞ 55,13Ñ0,23 1,52 ʇʅ 50,20Ñ0,10 6,10 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ /Sebastian  53,93Ñ0,29 18,71 ʇʅ 49,07Ñ0,29 2,86 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / CDC Rattan  51,20Ñ0,20 1,30 ʇʅ 48,27Ñ0,31 1,57 ʇʅ 

CDC Rattan / ʂʦʟʠʨ 41,73Ñ0,23 -0,46 ʇʋ 48,60Ñ0,20 1,02 ʇʅ 

CDC Rattan / Condor  39,20Ñ0,20 -0,45 ʇʋ 42,40Ñ0,40 5,80 ʇʅ 

CDC Rattan / ɺʽʪʨʘʞ 43,33Ñ0,50 -0,24 ʇʋ 46,13Ñ0,21 0,88 ʇɼ 

CDC Rattan / Sebastian  48,40Ñ0,20 0,78 ʇɼ 47,83Ñ0,40 3,08 ʇʅ 

CDC Rattan / ʄɯʇ ʄʠʨʦʩʣʘʚ 40,70Ñ0,44 -0,38 ʇʋ 46,63Ñ0,21 1,24 ʇʅ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ,ʇʋ ï 

ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. 
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ʋ ʉʭʝʤʽ ɯ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʫ ʨʝʮʠʧʨʦʢʥʠʭ 

ʩʭʨʝʱʫʚʘʥʥʷʭ ʩʦʨʪʽʚ Quench ʽ ɸʚʛʫʨ ʚʘʨʽʶʚʘʚ ʚʽʜ ʧʦʟʠʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ 

ʫ 2019 ʨ. (hp = 32,68; hp = 30,24) ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʫ 2020 ʨ. (hp = 

ï1,23; hp = ï1,43). ʋ ʉʭʝʤʽ ɯɯ ʫ ʢʦʤʙʽʥʘʮʽʾ Sebastian / ɺʽʪʨʘʞ ʧʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʥʘʚʧʘʢʠ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ ʜʝʧʨʝʩʽʾ ʫ 2019 ʨ. (hp = ï 

1,47) ʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʫ 2020  ʨ. (hp = 1,54).  

ʄʘʩʘ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʤʘʩʠ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʫ 

ʉʭʝʤʽ I ʙʫʣʦ ʫ ʩʦʨʪʫ Datcha, ʥʘʡʤʝʥʰʝ ï ʫ ʩʦʨʪʫ Gladys. ʋ ʉʭʝʤʽ II ʥʘʡʙʽʣʴʰʠʡ 

ʧʨʦʷʚ ʦʟʥʘʢʠ ʚʽʜʤʽʯʝʥʦ ʫ ʩʦʨʪʫ ʂʦʟʠʨ, ʥʘʡʤʝʥʰʠʡ ï ʫ ʩʦʨʪʫ Sebastian (ʪʘʙʣ. 

4.10).  

ʊʘʙʣʠʮʷ 4.10 

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʤʘʩʠ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʚ ʢʦʤʧʦʥʝʥʪʽʚ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ F1 ʟ ʾʭ 

ʫʯʘʩʪʶ  

ʉʦʨʪ 
2019 ʨ. 2020 ʨ. ʉʝʨʝʜʥʻ 

P F1 P F1 P F1 

ʉʭʝʤʘ ɯ 

ʄɯʇ ʊʠʪʫʣ 4,58 6,01 6,10 6,39 5,34 6,20 

Beatrix 5,40 5,89 5,73 6,71 5,57 6,30 

Datcha 6,64 6,32 7,50 7,44 7,07 6,88 

Quench 5,26 5,89 6,19 6,56 5,73 6,23 

Gladys 4,38 5,75 5,14 6,28 4,76 6,02 

ɸʚʛʫʨ 5,01 6,04 5,52 6,61 5,27 6,33 

ʉʝʨʝʜʥʻ 5,21 5,98 6,03 6,67 5,62 6,33 

ʅɯʈ05 0,32 0,43 0,50 0,45 0,41 0,44 

ʉʭʝʤʘ ɯɯ 

ʂʦʟʠʨ 4,98 5,50 7,33 7,55 6,16 6,53 

Condor 4,04 4,82 4,93 7,49 4,49 6,16 

ɺʪ̔ʨʘʞ 4,82 4,75 6,71 6,44 5,77 5,60 

Sebastian 3,68 5,05 3,62 5,53 3,65 5,29 

ʄɯʇ ʄʠʨʦʩʣʘʚ 4,79 6,07 6,50 7,48 5,65 6,78 

CDC Rattan 3,09 4,23 4,73 6,63 3,91 5,43 

ʉʝʨʝʜʥʻ 4,23 5,07 5,64 6,85 4,94 5,96 

ʅɯʈ05 0,34 0,46 0,25 0,31 0,30 0,39 

ʇʨʠʤʽʪʢʘ: P ï ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; F1 ï ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫʩʽʭ ʛʽʙʨʠʜʽʚ ʟ ʫʯʘʩʪʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ 
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ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʪʫʧʝʥʷ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ ʧʝʨʝʚʘʞʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ 

ʚ ʦʙʦʭ ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥʥʷ ʚ ʦʙʠʜʚʘ ʨʦʢʠ (ʨʠʩ. 4.4). ʋ ʙʽʣʴʰʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ 

ʩʭʨʝʱʫʚʘʥʥʷ ʧʝʨʝʚʘʞʘʣʦ ʧʦʟʠʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʟʘ ʚʠʥʷʪʢʦʤ ʉʭʝʤʠ ɯɯ ʫ 

2019 ʨ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʷʚʣʝʥʦ ʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ 

ʟ ʧʨʦʤʽʞʥʠʤ ʫʩʧʘʜʢʫʚʘʥʥʷʤ ʽ ʧʦʟʠʪʠʚʥʠʤ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ. ʇʦʨʷʜ ʟ ʮʠʤ, ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʯʘʩʪʢʠ ʢʦʤʙʽʥʘʮʽʡ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʠʧʫ 

ʫʩʧʘʜʢʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥʥʷ ʚ ʨʽʟʥʽ ʨʦʢʠ. 

 

  
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯ  

  
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯɯ  

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʋ 

ï ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ 

 

ʈʠʩʫʥʦʢ 4.4 ï ʈʦʟʧʦʜʽʣ ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ F1 ̫ ʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʩʪʫʧʝʥʝʤ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʤʘʩʠ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ  

 

ʈʦʟʛʦʨʥʫʪʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ 

ʪʘ ʩʪʫʧʝʥʝʤ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʷʭ 4.11 (ʉʭʝʤʘ ɯ) ʽ 

4.12 (ʉʭʝʤʘɯɯ). 
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ʊʘʙʣʠʮʷ 4.11 

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʪʘ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʤʘʩʠ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʫ F1 

ʷʯʤʝʥʶ ʷʨʦʛʦ (ʉʭʝʤʘ ɯ) 

ɻʽʙʨʠʜʥʘ ʢʦʤʙʽʥʘʮʽʷ 

2019 ʨ. 2020 ʨ. 

ʄʘʩʘ ʟʝʨʝʥ 

ʟ ʨʦʩʣʠʥʠ, 

ʛ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦ-

ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

ʄʘʩʘ ʟʝʨʝʥ 

ʟ ʨʦʩʣʠʥʠ, 

ʛ 

ʇʦʢʘʟʥʠʢ 

ʬʝʥʦʪʠʧʦ-

ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

hp ʪʠʧ hp ʪʠʧ 

MIʇ Tʠʪʫʣ / Beatrix  5,73Ñ0,21 1,81 ʇʅ 7,43Ñ0,39 8,36 ʇʅ 

MIʇ Tʠʪʫʣ/ Datcha  6,13Ñ0,49 0,51 ʇɼ 6,72Ñ0,10 -0,12 ʇʋ 

MIʇ Tʠʪʫʣ / Quench 5,65Ñ0,25 2,15 ʇʅ 5,55Ñ0,18 -13,71 ʅʅ 

MIʇ Tʠʪʫʣ / Gladys  5,32Ñ0,40 8,38 ʇʅ 5,69Ñ0,17 0,14 ʇʋ 

MIʇ Tʠʪʫʣ / ɸʚʛʫʨ 5,87Ñ0,35 5,04 ʇʅ 6,31Ñ0,16 1,74 ʇʅ 

Beatrix / MIʇ Tʠʪʫʣ 6,57Ñ0,04 3,87 ʇʅ 6,44Ñ0,12 2,86 ʇʅ 

Beatrix / Datcha  6,12Ñ0,22 0,17 ʇʋ 7,45Ñ0,21 0,94 ʇɼ 

Beatrix / Quench  6,19Ñ0,13 12,40 ʇʅ 7,10Ñ0,07 4,94 ʇʅ 

Beatrix / Gladys  5,42Ñ0,23 1,03 ʇʅ 6,19Ñ0,32 2,57 ʇʅ 

Beatrix / ɸʚʛʫʨ 6,46Ñ0,31 6,47 ʇʅ 6,41Ñ0,16 7,52 ʇʅ 

Datcha / MIʇ Tʠʪʫʣ 6,81Ñ0,41 1,16 ʇʅ 7,24Ñ0,30 -0,62 ʅɼ 

Datcha / Beatrix  6,18Ñ0,08 0,26 ʇʋ 7,89Ñ0,24 1,45 ʇʅ 

Datcha / Quench  7,37Ñ0,14 2,05 ʇʅ 7,90Ñ0,54 1,62 ʇʅ 

Datcha / Gladys  6,10Ñ0,17 0,52 ʇɼ 7,37Ñ0,05 0,89 ʇɼ 

Datcha / ɸʚʛʫʨ  6,48Ñ0,45 0,80 ʇɼ 8,33Ñ0,68 1,84 ʇʅ 

Quench / MIʇ Tʠʪʫʣ 5,49Ñ0,20 1,67 ʇʅ 5,90Ñ0,12 -5,73 ʅʅ 

Quench / Beatrix  5,84Ñ0,15 7,31 ʇʅ 7,04Ñ0,17 4,70 ʇʅ 

Quench / Datcha  5,76Ñ0,31 -0,27 ʇʋ 6,86Ñ0,13 0,02 ʇʋ 

Quench / Gladys  4,94Ñ0,28 0,28 ʇʋ 6,17Ñ0,10 0,97 ʇɼ 

Quench / ɸʚʛʫʨ 6,11Ñ0,11 7,88 ʇʅ 6,28Ñ0,14 1,26 ʇʅ 

Gladys / MIʇ Tʠʪʫʣ 5,39Ñ0,08 9,05 ʇʅ 5,84Ñ0,03 0,45 ʇʋ 

Gladys / Beatrix  5,25Ñ0,31 0,70 ʇɼ 5,48Ñ0,14 0,16 ʇʋ 

Gladys / Datcha  6,81Ñ0,09 1,15 ʇʅ 7,17Ñ0,31 0,72 ʇɼ 

Gladys / Quench  6,05Ñ0,38 2,79 ʇʅ 6,48Ñ0,14 1,55 ʇʅ 

Gladys / ɸʚʛʫʨ 5,70Ñ0,17 3,20 ʇʅ 6,34Ñ0,45 5,24 ʇʅ 

ɸʚʛʫʨ / MIʇ Tʠʪʫʣ 7,16Ñ0,20 11,06 ʇʅ 6,83Ñ0,30 3,54 ʇʅ 

ɸʚʛʫʨ / Beatrix  5,13Ñ0,08 -0,41 ʇʋ 5,71Ñ0,26 0,78 ʇʃ 

ɸʚʛʫʨ / Datcha  5,48Ñ0,19 -0,42 ʇʋ 7,41Ñ0,26 0,91 ʇɼ 

ɸʚʛʫʨ / Quench  5,46Ñ0,08 2,65 ʇʅ 6,36Ñ0,21 1,50 ʇʅ 

ɸʚʛʫʨ/ Gladys 6,56Ñ0,41 5,93 ʇʅ 6,10Ñ0,27 4,00 ʇʅ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ,ʇʋ ï 

ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. 

 



123 

 

ʊʘʙʣʠʮʷ 4.12 

ʈʽʚʝʥʴ ʧʨʦʷʚʫ ʪʘ ʩʪʫʧʽʥʴ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʤʘʩʠ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʫ F1 

ʷʯʤʝʥʶ ʷʨʦʛʦ (ʉʭʝʤʘ Iɯ) 

ɻʽʙʨʠʜʥʘ ʢʦʤʙʽʥʘʮʽʷ 

2019 ʨ. 2020 ʨ. 

ʄʘʩʘ 
ʟʝʨʝʥ ʟ 
ʨʦʩʣʠʥʠ, 
ʛ 

ʇʦʢʘʟʥʠʢ 
ʬʝʥʦʪʠʧʦ-
ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

ʄʘʩʘ 
ʟʝʨʝʥ ʟ 
ʨʦʩʣʠʥʠ, 
ʛ 

ʇʦʢʘʟʥʠʢ 
ʬʝʥʦʪʠʧʦ-
ʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ 

hp ʪʠʧ hp ʪʠʧ 

ʂʦʟʠʨ / Condor  6,06Ñ0,47 3,30 ʇʅ 10,1Ñ0,77 3,32 ʇʅ 

ʂʦʟʠʨ / ɺʽʪʨʘʞ 5,19Ñ0,30 3,62 ʇʅ 5,94Ñ0,19 -3,53 ʅʅ 

ʂʦʟʠʨ / Sebastian  5,81Ñ0,33 2,28 ʇʅ 4,98Ñ0,17 -0,27 ʇʋ 

ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ 6,90Ñ0,68 21,68 ʇʅ 9,94Ñ0,16 7,34 ʇʅ 

ʂʦʟʠʨ / CDC Rattan  4,64Ñ0,35 0,64 ʇɼ 7,15Ñ0,08 0,86 ʇɼ 

Condor / ʂʦʟʠʨ 6,12Ñ0,20 3,43 ʇʅ 9,29Ñ0,31 2,64 ʇʅ 

Condor / ɺʽʪʨʘʞ 4,69Ñ0,24 0,66 ʇɼ 7,21Ñ0,03 1,57 ʇʅ 

Condor / Sebastian  4,36Ñ0,01 2,74 ʇʅ 6,82Ñ0,25 3,90 ʇʅ 

Condor / ʄɯʇ ʄʠʨʦʩʣʘʚ 6,68Ñ0,01 6,04 ʇʅ 7,03Ñ0,12 1,68 ʇʅ 

Condor / Rattan  3,91Ñ0,17 0,74 ʇɼ 8,25Ñ0,18 35,42 ʇʅ 

ɺʽʪʨʘʞ / ʂʦʟʠʨ 5,24Ñ0,41 4,30 ʇʅ 6,72Ñ0,07 -0,98 ʅɼ 

ɺʽʪʨʘʞ / Condor  4,03Ñ0,05 -1,02 ʅʅ 6,45Ñ0,26 0,71 ʇɼ 

ɺʽʪʨʘʞ / Sebastian  4,61Ñ0,14 0,63 ʇɼ 5,32Ñ0,50 0,10 ʇʋ 

ɺʽʪʨʘʞ / ʄɯʇ ʄʠʨʦʩʣʘʚ 5,53Ñ0,17 48,07 ʇʅ 7,45Ñ0,66 8,29 ʇʅ 

ɺʽʪʨʘʞ / CDC Rattan  4,31Ñ0,16 0,41 ʇʋ 6,22Ñ0,13 0,50 ʇʋ 

Sebastian / ʂʦʟʠʨ 5,16Ñ0,05 1,28 ʇʅ 5,01Ñ0,19 -0,25 ʇʋ 

Sebastian / Condor  3,56Ñ0,21 -1,61 ʅʅ 5,65Ñ0,17 2,10 ʇʅ 

Sebastian / ɺʽʪʨʘʞ 4,30Ñ0,20 0,08 ʇʋ 4,80Ñ0,16 -0,24 ʇʋ 

Sebastian / ʄɯʇ ʄʠʨʦʩʣʘʚ 5,35Ñ0,26 2,00 ʇʅ 6,26Ñ0,16 0,84 ʇɼ 

Sebastian / CDC Rattan  4,62Ñ0,05 4,14 ʇʅ 4,14Ñ0,32 -0,06 ʇʋ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / ʂʦʟʠʨ 6,61Ñ0,12 0,09 ʇʋ 9,24Ñ0,15 5,63 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / Condor  6,00Ñ0,39 0,08 ʇʋ 7,24Ñ0,11 1,95 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / ɺʽʪʨʘʞ 6,20Ñ0,23 0,07 ʇʋ 7,52Ñ0,25 9,03 ʇʅ 

ʄɯʇ ʄʠʨʦʩʣʘʚ /Sebastian  7,35Ñ0,39 0,16 ʇʋ 6,29Ñ0,40 0,85 ʇɼ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / CDC Rattan  6,35Ñ0,55 0,12 ʇʋ 7,01Ñ0,16 1,58 ʇʅ 

CDC Rattan / ʂʦʟʠʨ 3,26Ñ0,11 -0,03 ʇʋ 7,10Ñ0,40 0,82 ʇɼ 

CDC Rattan / Condor  2,79Ñ0,20 -0,03 ʇʋ 6,84Ñ0,81 20,74 ʇʅ 

CDC Rattan / ɺʽʪʨʘʞ 3,39Ñ0,30 -0,02 ʇʋ 6,78Ñ0,37 1,07 ʇʅ 

CDC Rattan / Sebastian  5,34Ñ0,19 0,08 ʇʋ 6,06Ñ0,12 3,39 ʇʅ 

CDC Rattan / ʄɯʇ ʄʠʨʦʩʣʘʚ 3,73Ñ0,13 -0,01 ʇʋ 6,77Ñ0,33 1,30 ʇʅ 

ʇʨʠʤʽʪʢʘ: ʅʅ ï ʥʝʛʘʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ, ʅɼ ï ʥʝʛʘʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ,ʇʋ ï 

ʧʨʦʤʽʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʇɼ ï ʧʦʟʠʪʠʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ, ʇʅ ï ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. 
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ʉʪʘʙʽʣʴʥʠʡ ʧʨʦʷʚ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʫ ʢʦʥʪʨʘʩʪʥʽ ʨʦʢʠ ʚʠʷʚʣʝʥʦ ʫ 

ʢʦʤʙʽʥʘʮʽʷʭ MIʇ Tʠʪʫʣ / Beatrix, MIʇ Tʠʪʫʣ / ɸʚʛʫʨ, Beatrix / MIʇ Tʠʪʫʣ, 

Beatrix / Quench, Beatrix / Gladys, Beatrix / ɸʚʛʫʨ, Datcha / Quench, Quench / 

Beatrix, Quench / ɸʚʛʫʨ, Gladys / Quench, Gladys / ɸʚʛʫʨ, ɸʚʛʫʨ / MIʇ Tʠʪʫʣ, 

ɸʚʛʫʨ / Quench, ɸʚʛʫʨ/ Gladys (ʉʭʝʤʘ ɯ), ʂʦʟʠʨ / Condor, ʂʦʟʠʨ / ʄɯʇ 

ʄʠʨʦʩʣʘʚ, Condor / ʂʦʟʠʨ, Condor / Sebastian, Condor / ʄɯʇ ʄʠʨʦʩʣʘʚ, ɺʽʪʨʘʞ / 

ʄɯʇ ʄʠʨʦʩʣʘʚ (ʉʭʝʤʘ ɯɯ). 

 

4.2 ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ 

 

ʇʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ 

ʥʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʦʙʦʭ ʩʭʝʤʘʭ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʝʬʝʢʪʠ ʜʦʤʽʥʫʚʘʥʥʷ 

ʧʝʨʝʚʘʞʘʣʠ ʥʘʜ ʘʜʠʪʠʚʥʠʤʠ (ʪʘʙʣ. 4.13).  

ʊʘʙʣʠʮʷ 4.13 

ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ 
ʉʭʝʤʘ ɯ ʉʭʝʤʘ ɯɯ 

2019 ʨ. 2020 ʨ. 2019 ʨ. 2020 ʨ. 

D 0,69 0,21 0,17 1,25 

H1 0,94 0,74 1,27 2,49 

H2 0,66 0,54 0,80 1,93 

F 0,46 0,16 -0,24 0,49 

 1,17 1,86 2,72 1,41 

 1,78 1,51 0,60 1,32 

H2/4H1 0,18 0,18 0,16 0,19 

r[(Wr+Vr)I; xi] -0,52Ñ0,43 -0,66Ñ0,37 -0,06Ñ0,50 0,19Ñ0,49 

F1ïP 0,07 0,27 0,41 0,77 

ʇʨʠʤʽʪʢʘ: D ï ʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ; ʅ1 ʽ ʅ2 ï ʝʬʝʢʪʠ ʜʦʤʽʥʫʚʘʥʥʷ; F ï ʧʦʢʘʟʥʠʢ 

ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʨʦʟʧʦʜʽʣʫ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ;  ï 

ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ;  ï 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ, H2/4H1 ï 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʘʣʝʣʽʚ ʫ ʣʦʢʫʩʘʭ; r[(Wr + Vr)I; xi] ï ʧʦʢʘʟʥʠʢ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʜʦʤʽʥʫʚʘʥʥʷ; F1 ï P ï ʧʦʢʘʟʥʠʢ ʥʘʧʨʷʤʫ ʜʦʤʽʥʫʚʘʥʥʷ. 

 

ʆʪʞʝ, ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʜʦʤʽʥʫʚʘʥʥʷ 

ʚ ʣʦʢʫʩʘʭ ʚʢʘʟʫʚʘʚ ʥʘ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ. ʇʘʨʘʤʝʪʨʠ ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʨʦʟʧʦʜʽʣʫ 
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ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʝʡ 

ʩʚʽʜʯʠʣʠ ʧʨʦ ʧʝʨʝʚʘʞʘʥʥʷ ʜʦʤʽʥʘʥʪʥʠʭ ʝʬʝʢʪʽʚ ʥʘʜ ʨʝʮʝʩʠʚʥʠʤʠ ʫ ʉʭʝʤʽ ɯ ʚ 

ʦʙʠʜʚʘ ʨʦʢʠ, ʘ ʫ ʉʭʝʤʽ ɯɯ ʣʠʰʝ ʫ 2020 ʨ. ɼʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʫ ʚʠʷʚʣʝʥʘ 

ʩʠʣʴʥʘ ʘʩʠʤʝʪʨʽʷ ʫ ʨʦʟʧʦʜʽʣʽ ʜʦʤʽʥʘʥʪʥʠʭ ʪʘ ʨʝʮʝʩʠʚʥʠʭ ʝʬʝʢʪʽʚ. ɺ ʦʙʦʭ 

ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥʥʷ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʧʦʢʘʟʥʠʢ F1-P ʤʘʚ ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ, ʘ 

ʪʦʤʫ ʚʢʘʟʫʚʘʚ, ʱʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʮʽʥʥʦʩʪʽ ʫ ʛʽʙʨʠʜʽʚ ʙʫʚ ʚʠʱʠʤ, ʥʽʞ ʫ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʦʙʪʦ ʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʟʙʽʣʴʰʝʥʥʷ 

ʦʟʥʘʢʠ.ʋ ʉʭʝʤʽ ɯ ʚʽʜôʻʤʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʩʫʤʠ ʢʦʚʘʨʽʘʮʽʾ, 

ʜʠʩʧʝʨʩʽʾ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʩʚʽʜʯʠʣʠ ʧʨʦ ʪʝ, ʱʦ ʚ ʦʙʠʜʚʘ ʨʦʢʠ 

ʧʝʨʝʚʘʞʘʣʦ ʦʜʥʦʩʧʨʷʤʦʚʘʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʟʫʤʦʚʣʝʥʝ ʜʦʤʽʥʘʥʪʥʠʤʠ ʝʬʝʢʪʘʤʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʫ  ʉʭʝʤʽ ɯɯ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʜʦʤʽʥʫʚʘʥʥʷ ʥʝ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ ʽ ʚʢʘʟʫʚʘʣʠ ʥʘ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʜʦʤʽʥʫʚʘʥʥʷ. ʊʦʙʪʦ, ʫ ʉʭʝʤʽ ɯɯ ʧʨʠʩʫʪʥʽ ʨʝʮʝʩʠʚʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʧʨʦʷʚ 

ʦʟʥʘʢʠ ʪʘ ʨʝʮʝʩʠʚʥʽ ʝʬʝʢʪʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʷʚ ʦʟʥʘʢʠ, ʘ ʪʘʢʦʞ ʜʦʤʽʥʘʥʪʥʽ 

ʝʬʝʢʪʠ, ʱʦ ʧʦʩʠʣʶʶʪʴ ʧʨʦʷʚ ʦʟʥʘʢʠ, ʪʘ ʜʦʤʽʥʘʥʪʥʽ ʝʬʝʢʪʠ, ʱʦ ʟʥʠʞʫʶʪʴ ʧʨʦʷʚ 

ʦʟʥʘʢʠ.  

ɻʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʛʨʝʩʽʾ ʢʦʚʘʨʽʘʥʩʠ (Wr) ʥʘ ʚʘʨʽʘʥʩʫ (Vr) ʧʽʜʪʚʝʨʜʞʫʻ ʪʘ 

ʜʦʧʦʚʥʶʻ ʽʥʬʦʨʤʘʮʽʶ ʦʪʨʠʤʘʥʫ ʟʘ ʛʝʥʝʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʨʠʩ. 4.5). 

ʂʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ ʫ ʉʭʝʤʽ ɯ ʚ 2019 ʨ. ʩʪʘʥʦʚʠʚ b = 0,70 Ñ 0,29, ʘ ʚ 2020 ʨ. ʚʽʥ 

ʙʫʚ b = -0,05 Ñ 0,31. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʜʘʥʦʛʦ ʥʘʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʧʨʦʜʫʢʪʠʚʥʘ 

ʢʫʱʠʩʪʽʩʪʴ ʚ 2019 ʨ. ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʣʘʩʴ ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʘ ʚ 2020 ʨ. ʚʠʷʚʣʝʥʦ ʩʠʣʴʥʠʡ ʧʨʦʷʚ ʥʝʘʣʝʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʂʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʝʧʽʩʪʘʟ ʯʽʪʢʦ ʧʦʤʽʪʥʠʡ ʥʘ ʛʨʘʬʽʢʫ ʟʘ ʟʤʽʥʦʶ ʥʘʭʠʣʫ ʣʽʥʽʾ 

ʨʝʛʨʝʩʽʾ. ʋ ʉʭʝʤʽ ɯɯ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʨʝʛʨʝʩʽʾ ʚ 2019 ʨ. ʙʫʣʦ b = 0,28 Ñ 0,11, 

ʘ ʚ 2020 ʨ. ï b = 0,25 Ñ 0,15. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʉʭʝʤʽ ɯɯ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʠʷʚʣʝʥʦ 

ʩʠʣʴʥʠʡ ʧʨʦʷʚ ʝʧʽʩʪʘʟʫ. 

ʗʢ ʚʽʜʦʤʦ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʝʧʽʩʪʘʟ, ʦʩʦʙʣʠʚʦ ʟʘ ʥʘʷʚʥʦʩʪʽ ʛʝʥʽʚ, ʱʦ 

ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʦʟʥʘʢʠ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʫ ʉʭʝʤʽ ɯɯ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʢʘʪʠ ʾʭ ʥʘʷʚʥʽʩʪʴ) ʩʧʨʠʷʻ 

ʪʦʤʫ, ʱʦ ʧʦ ʤʽʨʽ ʛʦʤʦʟʠʛʦʪʠʟʘʮʽʾ ʨʝʮʝʩʠʚʥʠʭ ʣʦʢʫʩʽʚ ʦʟʥʘʢʘ ʪʨʠʚʘʣʠʡ ʯʘʩ 
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ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʩʪʦʨʦʥʫ ʜʦʙʦʨʫ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʤʘʻ ʤʽʩʮʝ ʪʨʠʚʘʣʠʡ ʚʽʜʢʣʠʢ 

ʥʘ ʜʦʙʽʨ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʉʭʝʤʽ ɯɯ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʪʠ ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʦʟʥʘʢʠ.  

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯ 

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯI  

ʇʨʠʤʽʪʢʘ: Wr ï ʢʦʚʘʨʽʘʥʩʘ, Vr ï ʚʘʨ̔ʘʥʩʘ 
 

ʈʠʩʫʥʦʢ 4.5 ï ɻʨʘʬʽʢʠ ʨʝʛʨʝʩʽʾ Wr / Vr ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ F1 ʷʯʤʝʥʶ 

ʷʨʦʛʦ  

 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ. ɿʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʫ ʉʭʝʤʽ ɯ ʫ 

2019 ʨ. ʩʫʪʪʻʚʦ ʧʝʨʝʚʘʞʘʣʠ ʝʬʝʢʪʠ ʜʦʤʽʥʫʚʘʥʥʷ (H1 ʽ H2). ʆʜʥʘʢ, ʫ 2020 ʨ. 

ʚʥʝʩʦʢ ʘʜʠʪʠʚʥʠʭ (D) ʝʬʝʢʪʽʚ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʥʘ ʨʽʚʥʽ ʟ ʧʘʨʘʤʝʪʨʦʤ H1, ʽ ʥʘʚʽʪʴ 

ʙʽʣʴʰʠʤ ʟʘ ʧʘʨʘʤʝʪʨ H2 (ʪʘʙʣ. 4.14). ʋ ʉʭʝʤʽ ɯɯ, ʥʘʚʧʘʢʠ, ʫ 2019 ʨ. ʧʝʨʝʚʘʞʘʣʠ 

ʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ, ʘʣʝ ʚ 2020 ʨ. ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ ʙʫʣʠ ʝʬʝʢʪʠ ʜʦʤʽʥʫʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʧʦʢʘʟʥʠʢ  ʚʢʘʟʫʚʘʚ ʥʘ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʫ ʣʦʢʫʩʘʭ ʫ 
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ʉʭʝʤʽ ɯ ʫ 2019 ʨ. ( = 2,54), ʘ ʪʘʢʦʞ ʫ ʉʭʝʤʽ ɯɯ ʫ 2020 ʨ. ( = 1,57). 

ʆʜʥʘʢ, ʫ ʉʭʝʤʽ ɯ ʫ 2020 ʨ. ʚʽʜʤʽʯʝʥʦ ʜʦʤʽʥʫʚʘʥʥʷ ( = 1,04), ʘ ʫ ʉʭʝʤʽ ɯɯ ʫ 

2019 ʨ. ʥʝʧʦʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ( = 0,90). ʇʘʨʘʤʝʪʨʠ F ʽ 

 ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʝʚʘʞʘʥʥʷ ʚ ʦʙʦʭ ʩʭʝʤʘʭ ʚ ʦʙʠʜʚʘ 

ʨʦʢʠ ʜʦʤʽʥʘʥʪʥʠʭ ʘʣʝʣʽʚ ʥʘʜ ʨʝʮʝʩʠʚʥʠʤʠ. ɺʠʷʚʣʝʥʦ ʥʘʜʟʚʠʯʘʡʥʦ ʩʠʣʴʥʫ 

ʘʩʠʤʝʪʨʠʯʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ ʫ ʣʦʢʫʩʘʭ. ɿʦʢʨʝʤʘ, 

ʫ ʉʭʝʤʽ ɯ ʚ ʦʙʠʜʚʘ ʨʦʢʠ (H2/4H1 = 0,16 ʽ 0,17), ʘ ʫ ʉʭʝʤʽ ɯɯ ʫ 2019 ʨ. (H2/4H1 = 

0,17). ʋ 2020 ʨ. ʫ ʜʨʫʛʽʡ ʩʭʝʤʽ ʨʦʟʧʦʜʽʣ ʪʘʢʦʞ ʙʫʚ ʥʝʨʽʚʥʦʤʽʨʥʠʤ, ʘʣʝ ʤʝʥʰ 

ʚʠʨʘʞʝʥʠʤ (H2/4H1 = 0,23). 

ʊʘʙʣʠʮʷ 4.14 

ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ 
ʚʘʨʽʘʮʽʾ 

ʉʭʝʤʘ ɯ ʉʭʝʤʘ ɯɯ 

2019 ʨ. 2020 ʨ. 2019 ʨ. 2020 ʨ. 

D 1,02 4,64 8,19 4,04 

H1 6,61 4,99 6,66 10,02 

H2 4,13 3,38 4,44 9,38 

F 2,55 2,94 6,76 2,06 

 2,54 1,04 0,90 1,57 

 2,93 1,88 2,69 1,39 

H2/4H1 0,16 0,17 0,17 0,23 

r[(Wr+Vr)I; xi] -0,79Ñ0,30 -0,58Ñ0,41 -0,22Ñ0,49 -0,76Ñ0,32 

F1ïP 0,78 0,86 0,26 2,06 

ʇʨʠʤʽʪʢʘ: D ï ʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ, ʅ1 ʽ ʅ2 ï ʝʬʝʢʪʠ ʜʦʤʽʥʫʚʘʥʥʷ, F ï ʧʦʢʘʟʥʠʢ 

ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʨʦʟʧʦʜʽʣʫ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ,  ï 

ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ,  ï 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʤʽʥʘʥʪʥʠʭ ʘʣʝʣʽʚ ʜʦ ʨʝʮʝʩʠʚʥʠʭ, H2/4H1 ï 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʘʣʝʣʽʚ ʫ ʣʦʢʫʩʘʭ, r[(Wr+Vr)I; xi] ï ʧʦʢʘʟʥʠʢ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʜʦʤʽʥʫʚʘʥʥʷ, F1ïP ï ʧʦʢʘʟʥʠʢ ʥʘʧʨʷʤʫ ʜʦʤʽʥʫʚʘʥʥʷ 

 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʫʤʠ ʢʦʚʘʨʽʘʥʩ ʽ ʚʘʨʽʘʥʩ ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 

ʦʟʥʘʢʠ (r[(Wr+Vr)i; xi]), ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢ F1ïP ʚʢʘʟʫʶʪʴ, ʱʦ ʜʦʤʽʥʫʚʘʥʥʷ 

ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ. ʋ ʉʭʝʤʽ ɯ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʦʥʦ 

ʟʫʤʦʚʣʶʚʘʣʦʩʴ ʧʝʨʝʚʘʞʥʦ ʜʦʤʽʥʘʥʪʥʠʤʠ ʝʬʝʢʪʘʤʠ, ʭʦʯʘ ʚ 2020 ʨ. ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʠ ʙʣʠʟʴʢʠʤʠ ʜʦ ʤʝʞʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ  
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(r = ï0,58 Ñ 0,41). ʋ ʉʭʝʤʽ ɯɯ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʫ 2020 ʨ. ʚʠʟʥʘʯʘʣʦʩʴ 

ʜʦʤʽʥʘʥʪʥʠʤʠ ʝʬʝʢʪʘʤʠ (r = -0,76 Ñ 0,32). ʆʜʥʘʢ, ʫ 2019 ʨ. ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

ʙʫʚ ʥʝ ʜʦʩʪʦʚʽʨʥʠʤ (r = -0,22 Ñ 0,49), ʘ ʪʦʤʫ ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ 

ʜʦʤʽʥʘʥʪʥʽ ʯʠ ʨʝʮʝʩʠʚʥʽ ʝʬʝʢʪʠ ʟʙʽʣʴʰʫʚʘʣʠ ʦʟʥʘʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʷʢ ʜʦʤʽʥʘʥʪʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʦʟʥʘʢʫ, ʪʘʢ ʽ 

ʜʦʤʽʥʘʥʪʥʽ, ʱʦ ʾʾ ʟʥʠʞʫʶʪʴ, ʘ ʪʘʢʦʞ (ʘʙʦ) ʨʝʮʝʩʠʚʥʽ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʦʟʥʘʢʫ ʽ 

ʨʝʮʝʩʠʚʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʾʾ ʟʙʽʣʴʰʫʶʪʴ. 

ɻʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʛʨʝʩʽʾ ʢʦʚʘʨʽʘʥʩʠ (Wr) ʥʘ ʚʘʨʽʘʥʩʫ (Vr) ʤʽʞ ʩʝʨʝʜʥʽʤ 

ʟʥʘʯʝʥʥʷʤ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʛʽʙʨʠʜʽʚ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʚʠʷʚʣʝʥʠʤʠ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʪʘ ʜʦʧʦʚʥʶʻ ʾʭ (ʨʠʩ. 4.6).  

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯ 

  
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯɯ 

ʇʨʠʤʽʪʢʘ: Wr ï ʢʦʚʘʨʽʘʥʩʘ, Vr ï ʚʘʨʽʘʥʩʘ 

 

ʈʠʩʫʥʦʢ 4.6 ï ɻʨʘʬʽʢʠ ʨʝʛʨʝʩʽʾ Wr / Vr ʜʣʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʫ F1 ʷʯʤʝʥʶ 

ʷʨʦʛʦ  
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ʂʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ ʫ ʉʭʝʤʽ ɯ ʫ 2019 ʨ. ʩʪʘʥʦʚʠʚ b = 0,92, ʘ ʫ 2020 ʨ. ï 

b = 0,97. ʊʦʙʪʦ, ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʤʽʞ ʣʦʢʫʩʘʤʠ ʚʠʷʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʜʠʪʠʚʥʦ-

ʜʦʤʽʥʘʥʪʥʽʡ ʩʠʩʪʝʤʽ. ʋ ʉʭʝʤʽ ɯɯ ʫ 2019 ʨ. ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʨʝʛʨʝʩʽʾ ʙʫʣʦ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʠʤ (b = 1,00), ʘ ʪʦʤʫ ʢʦʥʪʨʦʣʴ ʦʟʥʘʢʠ ʪʘʢʦʞ ʚʠʟʥʘʯʘʚʩʷ 

ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʦʶ ʩʠʩʪʝʤʦʶ. ʆʜʥʘʢ, ʫ 2020 ʨ. ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ ʙʫʚ 

ʥʝʜʦʩʪʦʚʽʨʥʠʤ b = 0,16, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʠʣʴʥʠʡ ʧʨʦʷʚ ʥʝʘʣʝʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʂʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʝʧʽʩʪʘʟ ʯʽʪʢʦ ʧʦʤʽʪʥʠʡ ʥʘ ʛʨʘʬʽʢʫ ʟʘ ʟʤʽʥʦʶ ʥʘʭʠʣʫ ʣʽʥʽʾ 

ʨʝʛʨʝʩʽʾ ʜʦ ʦʩʽ Vr.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʪʘ ʛʨʘʬʽʢʽʚ 

ʨʝʛʨʝʩʽʾ ʤʦʞʝʤʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʉʭʝʤʽ ɯɯ ʜʽʷ ʛʝʥʽʚ ʙʫʣʘ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ ʽ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʤʽʥʶʚʘʣʘʩʷ ʫ ʨʽʟʥʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʦʢʨʝʤʘ, ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʟʤʽʥʫ ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤ ʝʧʽʩʪʘʟʦʤ, ʥʝʧʦʚʥʝ 

ʜʦʤʽʥʫʚʘʥʥʷ ʫ ʣʦʢʫʩʘʭ ï ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ, ʦʜʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʤʽʥʫʚʘʥʥʷ ʫ 

ʥʘʧʨʷʤʢʫ ʟʙʽʣʴʰʝʥʥʷ ʦʟʥʘʢʠ ï ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʶ ʜʦʤʽʥʫʚʘʥʥʷ.  

ʄʘʩʘ 1000 ʟʝʨʝʥ. ɺ ʦʙʦʭ ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥʴ ʫ 2019 ʨ. ʧʝʨʝʚʘʛʫ ʤʘʣʠ 

ʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ ʛʝʥʽʚ (D), ʘ ʫ 2020 ʨ. ï ʝʬʝʢʪʠ ʜʦʤʽʥʫʚʘʥʥʷ (H1 ʽ H2) 

(ʪʘʙʣ. 4.15). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢ  ʚʢʘʟʫʚʘʚ ʥʘ ʥʝʧʦʚʥʝ 

ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ ʫ 2019 ʨ. ʪʘ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʫ 2020 ʨ. ʇʘʨʘʤʝʪʨʠ 

ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʨʦʟʧʦʜʽʣʫ (F) ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʤʽʥʘʥʪʥʠʭ 

ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ ] ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʝʚʘʞʘʥʥʷ 

(ʧʨʦʷʚ) ʫ ʉʭʝʤʽ ɯ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʜʦʤʽʥʘʥʪʥʠʭ ʝʬʝʢʪʽʚ. ʋ ʉʭʝʤʽ ɯɯ ʫ 2019 ʨ. 

ʧʝʨʝʚʘʞʘʣʠ ʨʝʮʝʩʠʚʥʽ ʝʬʝʢʪʠ, ʘ ʫ 2020 ʨ. ï ʜʦʤʽʥʘʥʪʥʽ. ɼʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ 

ʜʦʩʣʽʜʫ ʚʠʷʚʣʝʥʦ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʝʬʝʢʪʽʚ 

(H2/4H1 Í 0,25). ʇʨʦʪʝ ʜʣʷ ʛʝʥʦʪʠʧʽʚ ʉʭʝʤʠ ɯ ʘʩʠʤʝʪʨʽʷ ʙʫʣʘ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʫʤʠ ʢʦʚʘʨʽʘʥʩ ʽ ʚʘʨʽʘʥʩ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʦʟʥʘʢʠ r[(Wr + Vr)i; xi] ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʤʘʚ ʚʽʜôʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʤʽʥʫʚʘʥʥʷ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʦʟʥʘʢʠ ʪʘ ʡʦʛʦ ʟʫʤʦʚʣʝʥʽʩʪʴ 

ʜʦʤʽʥʘʥʪʥʠʤʠ ʝʬʝʢʪʘʤʠ. ʅʘ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ ʦʟʥʘʢʠ ʪʘʢʦʞ ʚʢʘʟʫʻ 

ʟʥʘʯʝʥʥʷ F1 ī P. ʆʜʥʘʢ, ʫ ʜʨʫʛʽʡ ʩʭʝʤʽ ʩʭʨʝʱʫʚʘʥʴ ʫ 2019 ʨ. ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʜʦʩʪʦʚʽʨʥʠʤ. 
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ʊʘʙʣʠʮʷ 4.15 

ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ 

ʚʘʨʽʘʮʽʾ 

ʉʭʝʤʘ ɯ ʉʭʝʤʘ ɯɯ 

2019 ʨ. 2020 ʨ. 2019 ʨ. 2020 ʨ. 

D 17,69 3,55 44,31 27,09 

H1 15,44 9,21 11,89 46,23 

H2 12,33 8,24 11,01 43,59 

F 12,52 1,15 -1,94 12,83 

 
0,93 1,61 0,52 1,31 

 
2,22 1,22 0,92 1,44 

H2/4H1 0,20 0,22 0,23 0,24 

r[(Wr + Vr)I; xi] -0,67Ñ0,37 -0,81Ñ0,29 -0,30Ñ0,48 -0,83Ñ0,28 

F1 ī P 2,67 1,98 1,94 5,36 

ʇʨʠʤʽʪʢʘ. D ï ʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ; ʅ1 ʽ ʅ2 ï ʝʬʝʢʪʠ ʜʦʤʽʥʫʚʘʥʥʷ; F ï ʧʦʢʘʟʥʠʢ 

ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʨʦʟʧʦʜʽʣʫ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ;  ï 

ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ;  ï 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ, H2/4H1 ï 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʘʣʝʣʽʚ ʫ ʣʦʢʫʩʘʭ; r[(Wr + Vr)I; xi] ï ʧʦʢʘʟʥʠʢ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʜʦʤʽʥʫʚʘʥʥʷ; F1 ï P ï ʧʦʢʘʟʥʠʢ ʥʘʧʨʷʤʫ ʜʦʤʽʥʫʚʘʥʥʷ. 

 

ɻʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʛʨʝʩʽʾ ʢʦʚʘʨʽʘʥʩʠ (Wr) ʥʘ ʚʘʨʽʘʥʩʫ (Vr) ʤʽʞ ʩʝʨʝʜʥʽʤ 

ʟʥʘʯʝʥʥʷʤ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʛʽʙʨʠʜʽʚ ʧʽʜʪʚʝʨʜʞʫʻ ʪʘ ʜʦʧʦʚʥʶʻ 

ʽʥʬʦʨʤʘʮʽʶ ʛʝʥʝʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʱʦʜʦ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʫ 2019 ʨ. ʪʘ 

ʥʝʧʦʚʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʫ 2020 ʨ. (ʨʠʩ. 4.7). ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚ ʦʙʦʭ ʩʭʝʤʘʭ 

ʩʭʨʝʱʫʚʘʥʴ ʣʽʥʽʷ ʨʝʛʨʝʩʽʾ ʧʝʨʝʪʠʥʘʣʘ ʚʽʩʴ Wr ʥʠʞʯʝ ʥʫʣʴʦʚʦʾ ʧʦʟʥʘʯʢʠ, ʘ ʫ 

2020 ʨ. ï ʥʘ ʜʦʜʘʪʥʽʡ ʯʘʩʪʠʥʽ ʰʢʘʣʠ. ɻʨʘʬʽʢʠ ʜʘʶʪʴ ʟʤʦʛʫ ʦʢʦʤʽʨʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʙʘʪʴʢʽʚʩʴʢʽ ʢʦʤʧʦʥʝʥʪʠ ʟʘ ʚʽʜʥʦʩʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʛʝʥʽʚ. ɿʦʢʨʝʤʘ, ʫ ʧʝʨʰʽʡ ʩʭʝʤʽ ʩʭʨʝʱʫʚʘʥʴ ʚ ʫʤʦʚʘʭ 

ʦʙʦʭ ʨʦʢʽʚ ʫ ʨʝʮʝʩʠʚʥʽʡ ʟʦʥʽ ʨʦʟʤʽʱʫʚʘʚʩʷ ʩʦʨʪ ʄɯʇ ʊʠʪʫʣ, ʫ ʜʦʤʽʥʘʥʪʥʽʡ ï 

Gladys ʽ Datcha. ɿʥʘʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ ʚʽʜʥʦʩʥʦ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʩʦʨʪ Beatrix. ʋ ʜʨʫʛʽʡ ʩʭʝʤʽ ʩʭʨʝʱʫʚʘʥʴ ʫ ʜʦʤʽʥʘʥʪʥʽʡ ʟʦʥʽ ʩʪʘʙʽʣʴʥʦ 

ʟʥʘʭʦʜʠʚʩʷ ʩʦʨʪ Sebastian, ʫ ʨʝʮʝʩʠʚʥʽʡ ï Condor. 

ʂʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ ʚ ʧʝʨʰʽʡ ʩʭʝʤʽ ʫ 2019 ʨ. ʩʪʘʥʦʚʠʚ b = 0,74, ʫ 2020 ʨ. ï 

b = 0,81. ʋ ʜʨʫʛʽʡ ʩʭʝʤʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʠ b = 1,12 ʽ 0,72, ʚʽʜʧʦʚʽʜʥʦ. 
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ʆʪʞʝ, ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʦʙʦʭ ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥʥʷ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʤʘʩʘ 

1000 ʟʝʨʝʥ ʚʠʟʥʘʯʘʣʘʩʴ ʧʝʨʝʚʘʞʥʦ ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʦʶ ʩʠʩʪʝʤʦʶ.  

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯ  

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯɯ  

ʇʨʠʤʽʪʢʘ: Wr ï ʢʦʚʘʨʽʘʥʩʘ, Vr ï ʚʘʨʽʘʥʩʘ 

 

ʈʠʩʫʥʦʢ 4.7 ς ɻʨʘʬʽʢʠ ʨʝʛʨʝʩʽʾ Wr / Vr ʜʣʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ 

 

ʄʘʩʘ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ. ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ 

ʦʙʦʭ ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥʥʷ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʝʬʝʢʪʠ ʜʦʤʽʥʫʚʘʥʥʷ (H1 ʽ H2) 

ʧʝʨʝʚʘʞʘʣʠ ʥʘʜ ʘʜʠʪʠʚʥʠʤʠ (D) (ʪʘʙʣ. 4.16). ʆʪʞʝ, ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʦʢʘʟʥʠʢ 

( ) ʚʠʷʚʠʚ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ. ʇʘʨʘʤʝʪʨʠ ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ 

ʨʦʟʧʦʜʽʣʫ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʝʡ (F) ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʝʡ  ʩʚʽʜʯʠʣʠ 
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ʧʨʦ ʧʝʨʝʚʘʛʫ ʜʦʤʽʥʘʥʪʥʠʭ ʝʬʝʢʪʽʚ ʥʘʜ ʨʝʮʝʩʠʚʥʠʤʠ ʫ ʉʭʝʤʽ ɯ ʫ 2019 ʨ. ʪʘ ʫ 

ʉʭʝʤʽ ɯɯ ʫ 2020 ʨ. ɺʽʜʧʦʚʽʜʥʦ, ʫ ʉʭʝʤʽ ɯ ʫ 2020 ʨʦʮʽ, ʘ ʪʘʢʦʞ ʫ ʉʭʝʤʽ ɯɯ ʫ 

2019 ʨʦʮʽ ʨʝʮʝʩʠʚʥʽ ʝʬʝʢʪʠ ʧʝʨʝʚʘʞʘʣʠ ʥʘʜ ʜʦʤʽʥʘʥʪʥʠʤʠ. ɼʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ 

ʜʦʩʣʽʜʫ ʚʠʷʚʣʝʥʦ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʜʦʤʽʥʘʥʪʥʦʛʦ ʪʘ ʨʝʮʝʩʠʚʥʦʛʦ ʝʬʝʢʪʽʚ 

(H2/4H1 Í 0,250). ʆʩʦʙʣʠʚʦ ʩʠʣʴʥʘ ʘʩʠʤʝʪʨʽʷ ʚʠʷʚʣʝʥʘ ʥʘ ʉʭʝʤʽ II.  

 

ʊʘʙʣʠʮʷ 4.16 

ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʤʘʩʠ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ 

ʚʘʨʽʘʮʽʾ 

ʉʭʝʤʘ ɯ ʉʭʝʤʘ ɯɯ 

2019 ʨ. 2020 ʨ. 2019 ʨ. 2020 ʨ. 

D 0,60 0,66 0,53 1,95 

H1 0,93 0,92 2,46 4,93 

H2 0,84 0,82 1,86 3,91 

F 0,38 -0,09 -0,44 0,15 

 1,57 1,18 4,68 2,52 

 1,70 0,89 0,68 1,05 

H2/4H1 0,23 0,22 0,19 0,20 

r[(Wr+Vr)I; xi] -0,78Ñ0,31 -0,88Ñ0,23 -0,10Ñ0,50 0,34Ñ0,47 

F1ïP 0,77 0,64 0,84 1,21 

ʇʨʠʤʽʪʢʘ. D ï ʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ; ʅ1 ʽ ʅ2 ï ʝʬʝʢʪʠ ʜʦʤʽʥʫʚʘʥʥʷ; F ï ʧʦʢʘʟʥʠʢ 

ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʨʦʟʧʦʜʽʣʫ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ;  ï 

ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ;  ï 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ, H2/4H1 ï 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʘʣʝʣʽʚ ʫ ʣʦʢʫʩʘʭ; r[(Wr + Vr)I; xi] ï ʧʦʢʘʟʥʠʢ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʜʦʤʽʥʫʚʘʥʥʷ; F1 ï P ï ʧʦʢʘʟʥʠʢ ʥʘʧʨʷʤʫ ʜʦʤʽʥʫʚʘʥʥʷ. 

 

ɺ ʦʙʦʭ ʩʭʝʤʘʭ ʩʭʨʝʱʫʚʘʥʥʷ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʧʦʢʘʟʥʠʢ F1-P ʤʘʚ ʧʦʟʠʪʠʚʥʝ 

ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʤʘʩʠ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ ʫ ʛʽʙʨʠʜʽʚ ʙʫʚ 

ʚʠʱʠʤ, ʥʽʞ ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʦʙʪʦ ʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ 

ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʦʟʥʘʢʠ. ʋ ʉʭʝʤʽ ɯ ʜʦʩʪʦʚʽʨʥʝ ʚʽʜôʻʤʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʫʤʦʶ ʢʦʚʘʨʽʘʥʩ ʽ ʚʘʨʽʘʥʩ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ (r[(Wr + 

Vr)i; xi]) ʚʢʘʟʫʚʘʣʦ, ʱʦ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʜʦʤʽʥʫʚʘʥʥʷ ʙʫʚ ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʤ ʽ 

ʟʫʤʦʚʣʝʥʝ ʜʦʤʽʥʘʥʪʥʠʤʠ ʝʬʝʢʪʘʤʠ. ʋ ʉʭʝʤʽ ɯɯ ʚʠʷʚʣʝʥʦ ʥʝ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʜʦʤʽʥʫʚʘʥʥʷ. 
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ʗʢʱʦ ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʘ ʤʦʜʝʣʴ ʥʝʩʫʧʝʨʝʯʣʠʚʘ, ʛʨʘʬʽʢʠ ʜʘʶʪʴ ʟʤʦʛʫ 

ʚʽʟʫʘʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʙʘʪʴʢʽʚʩʴʢʽ ʢʦʤʧʦʥʝʥʪʠ ʱʦʜʦ ʚʽʜʥʦʩʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʤʽʥʘʥʪʥʦʛʦ ʪʘ ʨʝʮʝʩʠʚʥʦʛʦ ʝʬʝʢʪʽʚ (ʨʠʩ. 4.8). ɿʦʢʨʝʤʘ, ʫ 

ʉʭʝʤʽ ɯ ʩʦʨʪ Datcha ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʟʥʘʭʦʜʠʚʩʷ ʚ ʜʦʤʽʥʘʥʪʥʽʡ ʟʦʥʽ. ɺʽʜʧʦʚʽʜʥʦ, 

ʮʝʡ ʩʦʨʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ ʜʦʤʽʥʘʥʪʥʠʭ ʝʬʝʢʪʽʚ ʥʘʜ 

ʨʝʮʝʩʠʚʥʠʤʠ. ʋʩʽ ʽʥʰʽ ʩʦʨʪʠ ʫ ʉʭʝʤʽ I ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʽ ʟʤʽʥʠ ʫ ʩʚʦʻʤʫ 

ʨʦʟʪʘʰʫʚʘʥʥʽ ʚʽʜʥʦʩʥʦ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ ʚ ʨʽʟʥʽ ʨʦʢʠ.  ʋ ʉʭʝʤʽ ɯɯ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ 

ʤʽʥʣʠʚʽʩʪʴ ʜʣʷ ʚʩʽʭ ʩʦʨʪʽʚ ʫ ʨʽʟʥʽ ʨʦʢʠ ʟʘ ʚʽʜʥʦʩʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʜʦʤʽʥʘʥʪʥʠʭ ʪʘ ʨʝʮʝʩʠʚʥʠʭ ʝʬʝʢʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʩʠʣʴʥʠʤ ʚʧʣʠʚʦʤ ʝʧʽʩʪʘʟʫ. 

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯ 

 
2019 ʨ. 2020 ʨ. 

ʉʭʝʤʘ ɯɯ  

ʇʨʠʤʽʪʢʘ: Wr ï ʢʦʚʘʨʽʘʥʩʘ, Vr ï ʚʘʨʽʘʥʩʘ 

 

ʈʠʩʫʥʦʢ 4.8 ï ɻʨʘʬʽʢʠ ʨʝʛʨʝʩʽʾ Wr / Vr ʜʣʷ ʤʘʩʠ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ ʚ F1 ʷʯʤʝʥʶ 

ʷʨʦʛʦ  
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4.3 ʂʦʤʙʽʥʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ 

 

ʇʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʝʥʦʪʠʧʽʚ, ʟʘʣʫʯʝʥʠʭ ʚ ʦʙʠʜʚʽ 

ʩʭʝʤʠ ʜʽʘʣʝʣʴʥʠʭ ʩʭʨʝʱʫʚʘʥʴ ʟʘ ʝʬʝʢʪʘʤʠ ʟʘʛʘʣʴʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ 

(ɿʂɿ) ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.9. ʋ ʉʭʝʤʽ ɯ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʽ (ʜʦʩʪʦʚʽʨʥʦ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʥʫʣʷ) ʝʬʝʢʪʠ ɿʂɿ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʙʫʣʠ ʣʠʰʝ ʫ ʜʚʦʭ ʩʦʨʪʽʚ 

Beatrix (g = 0,39 ï 0,41) ʽ Datcha (g = 0,20 ï 0,41). ʋ ʩʦʨʪʫ MIʇ ʊʠʪʫʣ ʝʬʝʢʪʠ 

ɿʂɿ ʟʤʽʥʶʚʘʣʠʩʷ ʚʽʜ ʚʠʩʦʢʦʛʦ (g = 0,29) ʫ 2019 ʨ. ʜʦ ʥʠʟʴʢʦʛʦ (g = -0,16) 

ʟʥʘʯʝʥʴ ʫ 2020 ʨ. ʋ ʩʦʨʪʫ Quench ʝʬʝʢʪʠ ɿʂɿ ʙʫʣʠ ʩʝʨʝʜʥʽʤʠ (ʩʫʪʪʻʚʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʥʫʣʷ) ʫ 2019 ʨ. (gi = 0,02), ʘ ʫ 2020 ʨʦʮʽ ʚʦʥʠ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʠʟʴʢʠʤʠ (g = -0,17). ʋ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʠʟʴʢʽ ʝʬʝʢʪʠ ɿʂɿ ʙʫʣʠ ʫ ʩʦʨʪʽʚ Gladys 

(g = -0,70 ï -0,36) ʪʘ ɸʚʛʫʨ (g = -0,21 ï -0,14). 

 

ʉʭʝʤʘ ɯ ʉʭʝʤʘ ɯI 

ʈʠʩʫʥʦʢ 4.9 ï ɽʬʝʢʪʠ ʟʘʛʘʣʴʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʶ 

ʢʫʱʠʩʪʽʩʪʶ ʫ F1 ̫ ʯʤʝʥʶ ʷʨʦʛʦ 

 

ʋ ʉʭʝʤʽ ɯɯ ʫ ʩʦʨʪʫ ʂʦʟʠʨ ʝʬʝʢʪʠ ɿʂɿ ʟʤʽʥʶʚʘʣʠʩʷ ʚʽʜ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʫ 

2019 ʨ. (gi = 0,12) ʜʦ ʚʠʩʦʢʦʜʦʩʪʦʚʽʨʥʠʭ ʫ 2020 ʨ. (g = 0,97). ɯ ʥʘʚʧʘʢʠ, ʫ ʩʦʨʪʫ 

ʄɯʇ ʄʠʨʦʩʣʘʚ ʟʥʘʯʝʥʥʷ ɿʂɿ ʙʫʣʦ ʚʠʩʦʢʠʤ (g = 1,00) ʫ 2019 ʨ. ʪʘ ʙʣʠʟʴʢʠʤ ʜʦ 

ʤʝʞʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʫ 2020 ʨ. (g = 0,18). ʈʽʚʝʥʴ ɿʂɿ ʚʘʨʽʶʚʘʚʩʷ ʚʽʜ ʚʠʩʦʢʦʛʦ ʜʦ 

ʥʠʟʴʢʦʛʦ ʫ ʩʦʨʪʽʚ ʉondor (g = -0,11 ï 0,50) ʽ Sebastian (g = -0,74 ï 0,28). 

ʉʪʘʪʠʩʪʠʯʥʦ ʥʠʟʴʢʽ ʝʬʝʢʪʠ ɿʂɿ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʠʷʚʣʝʥʽ ʫ ʩʦʨʪʽʚ ɺʽʪʨʘʞ (g = -

0,48 ï -0,30) ʽ CDC Rattan (g = -0,80 ï -0,62). 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʉʭʝʤʽ ɯ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʣʠʰʝ ʩʦʨʪʠ Beatrix ʽ Datcha ʤʘʣʠ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʽ ʝʬʝʢʪʠ ɿʂɿ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ. ʋ ʉʭʝʤʽ ɯɯ ʩʦʨʪʠ 

ʄɯʇ ʄʠʨʦʩʣʘʚ ʽ ʂʦʟʠʨ ʙʫʣʠ ʚʽʜʥʦʩʥʦ ʢʨʘʱʠʤʠ ʟʘ ʝʬʝʢʪʘʤʠ ɿʂɿ, ʧʦʨʽʚʥʷʥʦ ʜʦ 

ʽʥʰʠʭ. ʂʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ (ʉʂɿ) ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʷʭ 4.17 (ʉʭʝʤʘ ɯ) ʽ 4.18 (ʉʭʝʤʘ ɯɯ). 

ʊʘʙʣʠʮʷ 4.17 

ʂʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 

ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ (ʉʭʝʤʘ ɯ) 

ʉʦʨʪ ʈʽʢ 
ʉʦʨʪ 

ʄɯʇ ʊʠʪʫʣ Beatrix Datcha Quench Gladys 

Beatrix 
2019 0,42 ï ï ï ï 

2020 0,62 ï ï ï ï 

Datcha 
2019 0,13 -0,14 ï ï ï 

2020 -0,14 -0,01 ï ï ï 

Quench 
2019 -0,27 0,07 -0,05 ï ï 

2020 -0,33 -0,14 0,07 ï ï 

Gladys 
2019 -0,64 -0,19 0,52 0,15 ï 

2020 -0,21 -0,08 -0,20 0,43 ï 

ɸʚʛʫʨ 
2019 0,36 -0,16 -0,45 0,09 0,16 

2020 0,06 -0,39 0,29 -0,03 0,07 

ʇʨʠʤʽʪʢʘ. ʅɯʈ0,05: 2019 ʨ. ï  0,18; 2020 ʨ. ï 0,24  

ʊʘʙʣʠʮʷ 4.18 

ʂʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 

ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ (ʉʭʝʤʘ ɯɯ) 

ʉʦʨʪ ʈʽʢ 
ʉʦʨʪ 

ʂʦʟʠʨ Condor ɺʽʪʨʘʞ Sebastian ʄɯʇ ʄʠʨʦʩʣʘʚ 

Condor 
2019 0,32 ï ï ï ï 

2020 0,48 ï ï ï ï 

ɺʽʪʨʘʞ 
2019 -0,15 0,11 ï ï ï 

2020 0,55 -0,33 ï ï ï 

Sebastian 
2019 0,06 -0,39 0,02 ï ï 

2020 -0,62 -0,45 0,34 ï ï 

ʄɯʇ 

ʄʠʨʦʩʣʘʚ 

2019 0,06 -0,29 -0,32 0,00 ï 

2020 0,54 -0,43 -0,44 0,36 ï 

CDC Rattan 
2019 -0,30 -0,33 0,34 0,32 -0,02 

2020 -0,94 0,72 -0,12 0,37 -0,03 

ʇʨʠʤʽʪʢʘ. ʅɯʈ0,05: 2019 ʨ. ï 0,22 ; 2020 ʨ. ï 0,30  
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ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʙʦʭ 

ʩʭʝʤ ʩʭʨʝʱʫʚʘʥʴ ʟʘ ʝʬʝʢʪʘʤʠ ɿʂɿ ʧʦʜʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.10.  

 

 

 

ʉʭʝʤʘ ɯ           ʉʭʝʤʘ ɯI 

ʈʠʩʫʥʦʢ 4.10 ï ɽʬʝʢʪʠ ʟʘʛʘʣʴʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ 

ʢʦʣʦʩʽ ʫ F1 ̫ ʯʤʝʥʶ ʷʨʦʛʦ 

 

ɼʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʽ ʝʬʝʢʪʠ ɿʂɿ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʽʜʤʽʯʝʥʦ ʫ ʩʦʨʪʫ Quench. ʋ 

ʩʦʨʪʫ ɸʚʛʫʨ ʫ 2019 ʨ. ɿʂɿ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʦʶ, ʘ ʫ 2020 ʨ. ʧʦʟʠʪʠʚʥʦʶ, 

ʘʣʝ ʥʝʜʦʩʪʦʚʽʨʥʦʶ (ʩʝʨʝʜʥʴʦʶ). ʋ ʩʦʨʪʽʚ Datcha ʪʘ Gladys ʫ ʨʽʟʥʽ ʨʦʢʠ ʝʬʝʢʪʠ 

ɿʂɿ ʟʤʽʥʶʚʘʣʠʩʴ ʚʽʜ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʠʭ ʜʦ ʜʦʩʪʦʚʽʨʥʦ ʥʠʟʴʢʠʭ. ʉʪʘʙʽʣʴʥʦ 

ʥʠʟʴʢʽ ʝʬʝʢʪʠ ɿʂɿ ʤʘʣʠ ʩʦʨʪʠ ʄɯʇ ʊʠʪʫʣ ʽ Beatrix. ʋ ʉʭʝʤʽ ɯɯ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ ɿʂɿ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʠʷʚʣʝʥʦ ʫ ʩʦʨʪʫ CDC Rattan. ʋ ʩʦʨʪʫ ʂʦʟʠʨ 

ʟʥʘʯʝʥʥʷ ɿʂɿ ʙʫʣʠ ʧʦʟʠʪʠʚʥʠʤʠ, ʘʣʝ ʥʘ ʤʝʞʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟ ʩʝʨʝʜʥʽʤʠ. ʋ 

ʩʦʨʪʽʚ ʄɯʇ ʄʠʨʦʩʣʘʚ ʽ Condor ʝʬʝʢʪʠ ɿʂɿ ʚʘʨʽʶʚʘʣʠ ʚʽʜ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʠʭ ʜʦ 

ʜʦʩʪʦʚʽʨʥʦ ʥʠʟʴʢʠʭ, ʘʣʝ ʫ ʢʦʞʥʦʛʦ ʫ ʨʽʟʥʽ ʨʦʢʠ. ʋ ʩʦʨʪʽʚ ɺʽʪʨʘʞ ʽ Sebastian 

ʚʠʷʚʣʝʥʦ ʥʠʟʴʢʫ ɿʂɿ ʷʢ ʫ 2019 ʨ., ʪʘʢ ʽ ʫ 2020 ʨ. 

ʋ ʉʭʝʤʽ ɯ ʥʝ ʚʠʷʚʣʝʥʦ ʢʦʤʙʽʥʘʮʽʡ ʟ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʠʤʠ ʢʦʥʩʪʘʥʪʘʤʠ 

ʉʂɿ ʚ ʦʙʠʜʚʘ ʨʦʢʠ (ʪʘʙʣ. 4.19). ɺʘʨʽʶʚʘʥʥʷ ʚʽʜ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʠʭ ʜʦ 

ʧʦʟʠʪʠʚʥʠʭ, ʘʣʝ ʥʝʜʦʩʪʦʚʽʨʥʠʭ (ʩʝʨʝʜʥʽʭ) ʟʥʘʯʝʥʴ ʚʠʷʚʣʝʥʦ ʫ ʢʦʤʙʽʥʘʮʽʷʭ 

Datcha / Beatrix, Gladys / Beatrix, ɸʚʛʫʨ / Quench ʽ ɸʚʛʫʨ / Gladys. ʋ ʨʝʰʪʠ 
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ʢʦʤʙʽʥʘʮʽʡ ʢʦʥʩʪʘʥʪʠ ʉʂʉ ʚʘʨʽʶʚʘʣʠ ʚʽʜ ʚʠʩʦʢʠʭ ʜʦ ʥʠʟʴʢʠʭ, ʘʙʦ ʱʦʨʦʢʫ ʙʫʣʠ 

ʥʠʟʴʢʠʤʠ. 

 

ʊʘʙʣʠʮʷ 4.19 

ʂʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ (ʉʭʝʤʘ ɯ) 

ʉʦʨʪ ʈʽʢ 
ʉʦʨʪ 

ʄɯʇ ʊʠʪʫʣ Beatrix Datcha Quench Gladys 

Beatrix 
2019 0,77 ï ï ï ï 

2020 -0,35 ï ï ï ï 

Datcha 
2019 -0,53 0,15 ï ï ï 

2020 0,28 1,43 ï ï ï 

Quench 
2019 -0,20 -1,03 1,14 ï ï 

2020 0,45 -0,79 -0,85 ï ï 

Gladys 
2019 -0,55 0,61 -0,33 -0,04 ï 

2020 -0,22 0,21 -0,51 0,34 ï 

ɸʚʛʫʨ 
2019 0,50 -0,51 -0,43 0,13 0,31 

2020 -0,16 -0,50 -0,36 0,85 0,17 

ʇʨʠʤʽʪʢʘ: 2019 ʨ.: ʅɯʈ05 ï 0,35, 2020 ʨ.: ʅɯʈ05 ï 0,60 

 

ɺʘʨʽʶʚʘʥʥʷ ʚʽʜ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʠʭ ʜʦ ʧʦʟʠʪʠʚʥʠʭ, ʘʣʝ ʥʝʜʦʩʪʦʚʽʨʥʠʭ 

(ʩʝʨʝʜʥʽʭ) ʟʥʘʯʝʥʴ ʚʠʷʚʣʝʥʦ ʫ ʢʦʤʙʽʥʘʮʽʷʭ Datcha / Beatrix, Gladys / Beatrix, 

ɸʚʛʫʨ / Quench ʽ ɸʚʛʫʨ / Gladys. ʋ ʨʝʰʪʠ ʢʦʤʙʽʥʘʮʽʡ ʢʦʥʩʪʘʥʪʠ ʉʂʉ ʚʘʨʽʶʚʘʣʠ 

ʚʽʜ ʚʠʩʦʢʠʭ ʜʦ ʥʠʟʴʢʠʭ, ʘʙʦ ʱʦʨʦʢʫ ʙʫʣʠ ʥʠʟʴʢʠʤʠ. 

ʋ ʉʭʝʤʽ ɯɯ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪ ʉʂɿ ʷʢ ʫ 2019 ʨ., ʪʘʢ ʽ ʫ 2020 ʨ. ʙʫʣʠ 

ʫ ʢʦʤʙʽʥʘʮʽʷʭ Condor / ʂʦʟʠʨ, ɺʽʪʨʘʞ / ʂʦʟʠʨ ʽ CDC Rattan / Sebastian 

(ʪʘʙʣ. 4.20). ɺʽʜ ʚʠʩʦʢʠʭ ʜʦ ʩʝʨʝʜʥʽʭ ʢʦʥʩʪʘʥʪʠ ʚʘʨʽʶʚʘʣʠ ʫ ʢʦʤʙʽʥʘʮʽʾ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / Sebastian. ʉʝʨʝʜʥʽʤʠ ʱʦʨʦʢʫ ʙʫʣʠ ʢʦʥʩʪʘʥʪʠ ʉʂɿ ʫ ʢʦʤʙʽʥʘʮʽʡ 

ʄɯʇ ʄʠʨʦʩʣʘʚ / ɺʽʪʨʘʞ, CDC Rattan / Condor, CDC Rattan / ɺʽʪʨʘʞ. ʋ ʨʝʰʪʠ 

ʢʦʤʙʽʥʘʮʽʡ ʢʦʥʩʪʘʥʪʠ ʉʂɿ ʚʘʨʽʶʚʘʣʠ ʚʽʜ ʩʝʨʝʜʥʽʭ ʜʦ ʥʠʟʴʢʠʭ, ʘʙʦ ʙʫʣʠ 

ʥʠʟʴʢʠʤʠ ʫ ʢʦʞʥʦʤʫ ʟ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. 
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ʊʘʙʣʠʮʷ 4.20 

ʂʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ (ʉʭʝʤʘ ɯɯ) 

ʉʦʨʪ ʈʽʢ 

ʉʦʨʪ 

ʂʦʟʠʨ Condor ɺʽʪʨʘʞ Sebastian 
ʄɯʇ 

ʄʠʨʦʩʣʘʚ 

Condor 
2019 1,25 ï ï ï ï 

2020 2,45 ï ï ï ï 

ɺʽʪʨʘʞ 
2019 0,76 -0,52 ï ï ï 

2020 1,35 -0,87 ï ï ï 

Sebastian 
2019 -0,40 -1,29 -0,22 ï ï 

2020 -0,05 -1,35 -0,79 ï ï 

ʄɯʇ ʄʠʨʦʩʣʘʚ 
2019 -0,56 0,38 0,13 0,47 ï 

2020 -1,38 -0,76 0,39 1,01 ï 

CDC Rattan 
2019 -1,06 0,18 -0,15 1,44 -0,42 

2020 -2,37 0,52 -0,07 1,18 0,74 

ʇʨʠʤʽʪʢʘ: 2019 ʨ.: ʅɯʈ05 ï 0,48, 2020 ʨ.: ʅɯʈ05 ï 0,55 

 

ʄʘʩʘ 1000 ʟʝʨʝʥ. ʋ ʧʝʨʰʽʡ ʩʭʝʤʽ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʽ ʝʬʝʢʪʠ ɿʂɿ ʚ ʦʙʠʜʚʘ 

ʨʦʢʠ ʚʽʜʟʥʘʯʝʥʦ ʜʣʷ ʩʦʨʪʽʚ Datcha ʽ Gladys, ʜʦʩʪʦʚʽʨʥʦ ʥʠʟʴʢʽ ï ʫ ʄɯʇ ʊʠʪʫʣ ʽ 

Quench (ʨʠʩ. 4.11).  

 

ʉʭʝʤʘ ɯ           ʉʭʝʤʘ ɯI 

 

ʈʠʩʫʥʦʢ 4.11 ï ɽʬʝʢʪʠ ʟʘʛʘʣʴʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʫ 

F1 ̫ ʯʤʝʥʶ ʷʨʦʛʦ 
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ɺʘʨʽʶʚʘʣʠ ʚʽʜ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʠʭ ʜʦ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʴ ʟʘ ʨʦʢʘʤʠ ʝʬʝʢʪʠ 

ɿʂɿ ʚ ʩʦʨʪʽʚ Beatrix ʽ ɸʚʛʫʨ. ʋ ʉʭʝʤʽ ɯɯ ʚʠʩʦʢʠʤʠ ʝʬʝʢʪʘʤʠ ɿʂɿ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʩʦʨʪʠ ʂʦʟʠʨ, ɺʽʪʨʘʞ ʽ ʄɯʇ ʄʠʨʦʩʣʘʚ. ɼʦʩʪʦʚʽʨʥʦ ʥʠʟʴʢʫ 

ɿʂɿ ʤʘʣʠ Condor ʽ CDC Rattan. ɿʤʽʥʦʶ ʝʬʝʢʪʽʚ ʚʽʜ ʧʦʟʠʪʠʚʥʠʭ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʫ 

ʨʽʟʥʽ ʨʦʢʠ ʚʠʨʽʟʥʷʚʩʷ ʩʦʨʪ Sebastian. 

ʋ ʉʭʝʤʽ ɯ ʚʘʨʽʶʚʘʥʥʷ ʚʽʜ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʠʭ ʜʦ ʩʝʨʝʜʥʽʭ ʧʦʟʠʪʠʚʥʠʭ 

ʟʥʘʯʝʥʴ ʉʂɿ ʟʘ ʨʦʢʘʤʠ ʚʽʜʟʥʘʯʝʥʦ ʜʣʷ ʢʦʤʙʽʥʘʮʽʡ Quench / ʄɯʇ ʊʠʪʫʣ, ɸʚʛʫʨ / 

ʄɯʇ ʊʠʪʫʣ (ʪʘʙʣ. 4.21).  

ʊʘʙʣʠʮʷ 4.21 

ʂʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʤʘʩʦʶ 

1000 ʟʝʨʝʥ (ʉʭʝʤʘ ɯ) 

ʉʦʨʪ ʈʽʢ 
ʉʦʨʪ 

ʄɯʇ ʊʠʪʫʣ Beatrix Datcha Quench Gladys 

Beatrix 
2019 -2,05 ï ï ï ï 

2020 1,65 ï ï ï ï 

Datcha 
2019 -0,14 0,25 ï ï ï 

2020 -1,11 0,27 ï ï ï 

Quench 
2019 1,09 -0,14 -0,17 ï ï 

2020 0,13 0,86 -0,79 ï ï 

Gladys 
2019 0,24 2,55 -0,34 -1,28 ï 

2020 -0,87 -1,87 0,35 1,37 ï 

ɸʚʛʫʨ 
2019 0,87 -0,61 0,40 0,51 -1,17 

2020 0,20 -0,91 1,27 -1,57 1,01 

ʇʨʠʤʽʪʢʘ. ʅɯʈ0,05: 2019 ʨ. ï 0,39; 2020 ʨ. ï 0,41. 

 

ʋ ʢʦʤʙʽʥʘʮʽʾ Datcha / Beatrix ʟʥʘʯʝʥʥʷ ʉʂɿ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʙʫʣʦ 

ʧʦʟʠʪʠʚʥʠʤ, ʘʣʝ ʥʝ ʜʦʩʪʦʚʽʨʥʠʤ, ʪʦʙʪʦ ʤʘʣʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ. ɼʣʷ ʨʝʰʪʠ ʞ 

ʢʦʤʙʽʥʘʮʽʡ ʚʽʜʟʥʘʯʝʥʦ ʘʙʦ ʚʘʨʽʶʚʘʥʥʷ ʚʽʜ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʚ ʦʜʥʦʤʫ 

ʨʦʮʽ ʜʦ ʜʦʩʪʦʚʽʨʥʦ ʥʠʟʴʢʠʭ ʫ ʜʨʫʛʦʤʫ, ʘʙʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚ ʦʙʠʜʚʘ ʨʦʢʠ. 

ʋ ʜʨʫʛʽʡ ʩʭʝʤʽ ʩʭʨʝʱʫʚʘʥʴ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤʠ ʙʫʣʠ ʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪ 

ʉʂɿ ʚ ʢʦʤʙʽʥʘʮʽʷʭ Condor / ʂʦʟʠʨ, ʄɯʇ ʄʠʨʦʩʣʘʚ / ɺʽʪʨʘʞ, CDC Rattan / 

Sebastian (ʪʘʙʣ. 4.22). ʄʽʥʣʠʚʽʩʪʴ ʚʽʜ ʚʠʩʦʢʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʉʂɿ ʟʘ 

ʨʦʢʘʤʠ ʚʽʜʟʥʘʯʝʥʦ ʜʣʷ ʢʦʤʙʽʥʘʮʽʡ ʄɯʇ ʄʠʨʦʩʣʘʚ / ʂʦʟʠʨ, CDC Rattan / ɺʽʪʨʘʞ, 

CDC Rattan / ʄɯʇ ʄʠʨʦʩʣʘʚ. 
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ʊʘʙʣʠʮʷ 4.22 

ʂʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʤʘʩʦʶ 

1000 ʟʝʨʝʥ (ʉʭʝʤʘ ɯɯ) 

ʉʦʨʪ ʈʽʢ 

ʉʦʨʪ 

ʂʦʟʠʨ Condor ɺʽʪʨʘʞ Sebastian 
ʄɯʇ 

ʄʠʨʦʩʣʘʚ 

Condor 
2019 1,73 ï ï ï ï 

2020 3,86 ï ï ï ï 

ɺʽʪʨʘʞ 
2019 -0,11 0,37 ï ï ï 

2020 -0,45 -4,13 ï ï ï 

Sebastian 
2019 1,01 -0,66 -2,03 ï ï 

2020 -4,33 2,52 3,45 ï ï 

ʄɯʇ ʄʠʨʦʩʣʘʚ 
2019 0,07 -1,11 1,73 -1,01 ï 

2020 1,70 -0,95 0,51 -2,17 ï 

CDC Rattan 
2019 -2,70 -0,35 0,04 2,69 0,31 

2020 -0,78 -1,30 0,63 0,53 0,92 

ʇʨʠʤʽʪʢʘ. ʅɯʈ0,05: 2019 ʨ. ï 0,46; 2020 ʨ. ï 0,24. 

 

ʄʘʩʘ ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ. ʋ ʉʭʝʤʽ ɯ ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʽ ʝʬʝʢʪʠ ɿʂɿ ʚ ʦʙʠʜʚʘ 

ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʣʠʰʝ ʜʣʷ ʩʦʨʪʫ Datcha (ʨʠʩ. 4.12). ʅʠʟʴʢʫ ɿʂɿ ʩʪʘʙʽʣʴʥʦ 

ʤʘʚ ʩʦʨʪ Gladys. 

 

 

ʉʭʝʤʘ ɯ           ʉʭʝʤʘ ɯI 

 

ʈʠʩʫʥʦʢ 4.12 ï ɽʬʝʢʪʠ ʟʘʛʘʣʴʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʤʘʩʦʶ ʟʝʨʝʥ ʟ 

ʨʦʩʣʠʥʠ ʫ F1 ̫ ʯʤʝʥʶ ʷʨʦʛʦ 
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ʋ ʉʭʝʤʽ ɯɯ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʽʚ ɿʂɿ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʠʷʚʣʝʥʦ ʜʣʷ ʩʦʨʪʽʚ 

ʂʦʟʠʨ ʪʘ ʄɯʇ ʄʠʨʦʩʣʘʚ. ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʽʚ ɿʂɿ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʩʦʨʪʫ 

Sebastian ʫ 2020 ʨ. 

ʋ ʩʦʨʪʫ Condor ʧʦʢʘʟʥʠʢ ɿʂɿ ʚʘʨʽʶʚʘʚ ʚʽʜ ʜʫʞʝ ʥʠʟʴʢʦʛʦ ʫ 2019 ʨ. ʜʦ 

ʚʠʩʦʢʦʛʦ ʫ 2020 ʨ. ɼʣʷ ʽʥʰʠʭ ʩʦʨʪʽʚ ʷʨʦʛʦ ʷʯʤʝʥʶ ʚʠʷʚʣʝʥʦ ʥʠʟʴʢʫ ɿʂɿ ʚ 

ʦʙʠʜʚʘ ʨʦʢʠ ʘʙʦ ʢʦʣʠʚʘʥʥʷ ʝʬʝʢʪʽʚ ɿʂɿ ʚʽʜ ʥʠʟʴʢʠʭ ʜʦ ʩʝʨʝʜʥʽʭ. ʋ ʉʭʝʤʽ ɯ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʩʦʢʽ ʢʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ (ʉʂɿ) ʚ 

ʦʙʠʜʚʘ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ ʚ ʢʦʤʙʽʥʘʮʽʾ ʩʭʨʝʱʫʚʘʥʥʷ ɸʚʛʫʨ / ʄɯʇ ʊʠʪʫʣ 

(ʪʘʙʣ. 4.23). 

 

ʊʘʙʣʠʮʷ 4.23 

ʂʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʤʘʩʦʶ 

ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ (ʉʭʝʤʘ ɯ) 

ʉʦʨʪ ʈʽʢ 
ʉʦʨʪ 

ʄɯʇ ʊʠʪʫʣ Beatrix Datcha Quench Gladys 

Beatrix 
2019 0,25 ï ï ï ï 

2020 0,55 ï ï ï ï 

Datcha 
2019 0,03 -0,14 ï ï ï 

2020 -0,31 -0,02 ï ï ï 

Quench 
2019 -0,33 0,27 0,28 ï ï 

2020 -0,48 0,47 -0,12 ï ï 

Gladys 
2019 -0,38 -0,24 0,33 -0,08 ï 

2020 -0,08 -0,41 0,12 0,27 ï 

ɸʚʛʫʨ 
2019 0,43 -0,14 -0,50 -0,14 0,36 

2020 0,32 -0,59 0,32 -0,15 0,10 

ʇʨʠʤʽʪʢʘ. ʅɯʈ0,05: 2019 ʨ. ï 0,28; 2020 ʨ. ï 0,27. 

 

ʇʦʟʠʪʠʚʥʽ ʚ ʦʙʠʜʚʘ ʨʦʢʠ, ʘʣʝ ʜʦʩʪʦʚʽʨʥʽ ʣʠʰʝ ʚ ʦʜʠʥ ʨʽʢ ʙʫʣʠ ʟʥʘʯʝʥʥʷ 

ʉʂɿ ʫ ʢʦʤʙʽʥʘʮʽʷʭ ʩʭʨʝʱʫʚʘʥʥʷ Beatrix / MIP ʊʠʪʫʣ, Quench / Beatrix, Gladys / 

Datcha, ʽ ɸʚʛʫʨ / Gladys. ʋ ʉʭʝʤʽ II ʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪ ʉʂɿ ʙʫʣʠ ʩʪʘʙʽʣʴʥʦ 

ʚʠʩʦʢʠʤʠ ʣʠʰʝ ʚ ʢʦʤʙʽʥʘʮʽʾ ʩʭʨʝʱʫʚʘʥʥʷ Condor / ʂʦʟʠʨ (ʪʘʙʣ. 4.24). ʋ 

ʢʦʤʙʽʥʘʮʽʷʭ ʩʭʨʝʱʫʚʘʥʥʷ CDC Rattan / ɺʽʪʨʘʞ ʽ CDC Rattan / Sebastian ʉʂɿ ʙʫʚ 

ʧʦʟʠʪʠʚʥʠʤ ʚ ʦʙʠʜʚʘ ʨʦʢʠ, ʘʣʝ ʣʠʰʝ ʟʘ ʦʜʠʥ ʨʽʢ ʚʽʥ ʤʘʻ ʜʦʩʪʦʚʽʨʥʝ ʟʥʘʯʝʥʥʷ. 
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ʊʘʙʣʠʮʷ 4.24 

ʂʦʥʩʪʘʥʪʠ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ F1 ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʤʘʩʦʶ 

ʟʝʨʝʥ ʟ ʨʦʩʣʠʥʠ (ʉʭʝʤʘ ɯɯ) 

ʉʦʨʪ ʈʽʢ 

ʉʦʨʪ 

ʂʦʟʠʨ Condor ɺʽʪʨʘʞ Sebastian ʄɯʇ 

ʄʠʨʦʩʣʘʚ 

Condor 
2019 0,79 ï ï ï ï 

2020 1,18 ï ï ï ï 

ɺʽʪʨʘʞ 
2019 0,01 0,00 ï ï ï 

2020 -0,88 -0,30 ï ï ï 

Sebastian 
2019 -0,09 -0,77 -0,19 ï ï 

2020 -1,08 0,24 0,37 ï ï 

ʄɯʇ ʄʠʨʦʩʣʘʚ 
2019 -0,10 0,33 -0,05 0,06 ï 

2020 1,09 -1,29 0,37 0,29 ï 

CDC Rattan 
2019 -0,61 -0,61 0,23 0,98 -0,24 

2020 -0,32 0,17 0,44 0,17 -0,47 

ʇʨʠʤʽʪʢʘ. ʅɯʈ0,05: 2019 ʨ. ï 0,30; 2020 ʨ. ï 0,35. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

1. ɺʠʷʚʣʝʥʽ ʚ ʫʤʦʚʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʩʝʣʝʢʮʽʡʥʦ-

ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʥʦʪʠʧʽʚ ʷʯʤʝʥʶ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʧʣʽʚʯʘʩʪʠʭ ʽ 

ʛʦʣʦʟʝʨʥʠʭ, ʦʩʪʠʩʪʠʭ ʪʘ ʙʝʟʦʩʪʠʭ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ, ʜʘʶʪʴ ʟʤʦʛʫ ʦʧʪʠʤʘʣʴʥʦ 

ʢʦʤʙʽʥʫʚʘʪʠ ʙʘʪʴʢʽʚʩʴʢʽ ʢʦʤʧʦʥʝʥʪʠ ʩʭʨʝʱʫʚʘʥʴ ʪʘ ʧʣʘʥʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʷʯʤʝʥʶ ʷʨʦʛʦ ʫ ʩʪʚʦʨʝʥʠʭ ʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʷʭ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʧʦʢʘʟʥʠʢ ʩʪʫʧʝʥʷ 

ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʩʫʪʪʻʚʦ ʚʘʨʽʶʚʘʚ ʟʘʣʝʞʥʦ ʷʢ ʚʽʜ ʩʦʨʪʽʚ, ʟʘʣʫʯʝʥʠʭ 

ʜʦ ʩʭʝʤ ʩʭʨʝʱʫʚʘʥʥʷ, ʪʘʢ ʽ ʚʽʜ ʫʤʦʚ ʨʦʢʽʚ ʚʠʧʨʦʙʫʚʘʥʴ. ʉʧʦʩʪʝʨʽʛʘʣʠ 

ʥʘʜʜʦʤʽʥʫʚʘʥʷ ʚ ʣʦʢʫʩʘʭ ʚ ʦʙʦʭ ʩʭʝʤʘʭ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. ɯʥʰʽ 

ʧʘʨʘʤʝʪʨʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʚʢʘʟʫʚʘʣʠ ʥʘ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʜʽʾ ʛʝʥʽʚ ʥʘ 

ʬʝʥʦʪʠʧʽʚ ʧʨʦʷʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʫ ʛʝʥʦʪʠʧʽʚ, ʟʘʣʫʯʝʥʠʭ ʜʦ 

ʩʭʨʝʱʫʚʘʥʥʷ. ʋ ʩʭʝʤʽ ʩʭʨʝʱʫʚʘʥʥʷ ʤʽʞ ʢʦʤʝʨʮʽʡʥʠʤʠ ʩʦʨʪʘʤʠ ʧʠʚʦʚʘʨʥʦʛʦ 

ʷʯʤʝʥʶ (ʉʭʝʤʘ ɯ) ʚʽʜôʻʤʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʫʤʦʶ ʢʦʚʘʨʽʘʥʩ 
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ʽ ʚʘʨʽʘʥʩ ʪʘ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʦʙʠʜʚʘ ʨʦʢʠ 

ʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʦ ʧʝʨʝʚʘʞʥʦ ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʤ ʽ ʟʫʤʦʚʣʝʥʝ ʜʦʤʽʥʘʥʪʥʠʤ 

ʝʬʝʢʪʘʤʠ. ʇʨʠ ʩʭʨʝʱʫʚʘʥʥʽ ʩʦʨʪʽʚ ʨʽʟʥʠʭ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ (ʉʭʝʤʘ ɯɯ) ʚ ʦʙʠʜʚʘ 

ʨʦʢʠ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥʘʧʨʷʤʫ ʜʦʤʽʥʫʚʘʥʥʷ ʙʫʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ ʽ 

ʚʢʘʟʫʚʘʣʠ ʥʘ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʝ ʜʦʤʽʥʫʚʘʥʥʷ. ʋ ʉʭʝʤʽ ɯ ʚ ʦʜʠʥ ʨʽʢ ʚʠʷʚʣʝʥʦ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʽʡ ʩʠʩʪʝʤʽ ʪʘ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ, ʘ ʚ 

ʽʥʰʠʡ ï ʩʠʣʴʥʠʡ ʝʧʽʩʪʘʟ. ʋ ʉʭʝʤʽ II ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʚʠʷʚʣʝʥʦ ʥʝʘʣʝʣʴʥʫ 

ʚʟʘʻʤʦʜʽʶ. ɿʘʛʘʣʦʤ ʟʘ ʩʪʫʧʝʥʝʤ ʚʠʷʚʠʣʠ ʜʫʞʝ ʩʢʣʘʜʥʫ ʜʽʶ ʛʝʥʽʚ ʥʘ 

ʬʝʥʦʪʠʧʦʚʠʡ ʧʨʦʷʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʫ ʨʦʣʴ 

ʥʝʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʬʝʥʦʪʠʧʦʚʦʤʫ ʧʨʦʷʚʽ ʦʟʥʘʢʠ. ʋ ʉʭʝʤʽ I ʦʩʪʘʪʦʯʥʠʡ 

ʚʽʜʙʽʨ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ ʙʫʜʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʫ ʧʽʟʥʽʰʠʭ 

ʧʦʢʦʣʽʥʥʷʭ, ʢʦʣʠ ʜʦʤʽʥʘʥʪʥʽ ʘʣʝʣʽ ʧʝʨʝʡʜʫʪʴ ʫ ʛʦʤʦʟʠʛʦʪʥʠʡ ʩʪʘʥ. ʋ ʉʭʝʤʽ ɯɯ, 

ʚʨʘʭʦʚʫʶʯʠ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʤʽʥʫʚʘʥʥʷ, ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʥʘ ʚʽʜʽʙʨʘʪʠ 

ʨʦʩʣʠʥʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʧʨʦʜʫʢʪʠʚʥʠʤ ʢʫʱʝʥʥʷʤ ʷʢ ʥʘ ʨʝʮʝʩʠʚʥʽʡ, ʪʘʢ ʽ ʟʘ 

ʜʦʤ̔ʥʘʥʪʥʽʡ ʦʩʥʦʚʽ. ɺ ʦʙʦʭ ʩʭʝʤʘʭ ʩʣʽʜ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʥʘʷʚʥʽʩʪʴ ʥʝʘʣʝʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ. ʉʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʧʣʽʚʯʘʩʪʦʛʦ Beatrix, Datcha (ʧʠʚʦʚʘʨʥʽ), ʄɯʇ 

ʄʠʨʦʩʣʘʚ (ʟʝʨʥʦʬʫʨʘʞʥʠʡ), ʘ ʪʘʢʦʞ ʙʝʟʦʩʪʠʡ ʩʦʨʪ ʂʦʟʠʨ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʝʬʝʢʪʠʚʥʽ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʜʦ ʩʭʨʝʱʫʚʘʥʴ ʟ 

ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ.  

3. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʩʪʫʧʝʥʷ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʽ 

ʧʘʨʘʤʝʪʨʽʚ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ, ʛʨʘʬʽʯʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʝʬʝʢʪʽʚ ɿʂɿ ʽ 

ʢʦʥʩʪʘʥʪ ʉʂɿ, ʫ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʩʪʚʦʨʝʥʠʭ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ 

ʥʝʦʙʭʽʜʥʠʤ ʙʫʜʝ ʦʩʪʘʪʦʯʥʠʡ ʜʦʙʽʨ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʫ ʧʽʟʥʽʰʠʭ ʧʦʢʦʣʽʥʥʷʭ. 

ɽʬʝʢʪʠʚʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʜʦ ʩʭʨʝʱʫʚʘʥʴ 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʪʠʩʪʽ ʩʦʨʪʠ Gladys, 

ʄɯʇ ʄʠʨʦʩʣʘʚ ʽ Datcha, ʘ ʪʘʢʦʞ ʙʝʟʦʩʪʽ ï ʂʦʟʠʨ ʽ ɺʽʪʨʘʞ.  

4. ɿʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʚʠʷʚʣʝʥʦ ʫʩʽ ʤʦʞʣʠʚʽ ʪʠʧʠ ʫʩʧʘʜʢʫʚʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʪʫʧʝʥʷ ʬʝʥʦʪʠʧʦʚʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʫ ʪʠʧʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʯʘʩʪʠʥʠ 

ʢʦʤʙʽʥʘʮʽʡ. ʅʘʡʚʠʱʫ ʢʽʣʴʢʽʩʪʴ ʢʦʤʙʽʥʘʮʽʡ ʟ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ ʚ ʦʙʠʜʚʘ ʨʦʢʠ 



144 

 

ʚʽʜʤʽʯʝʥʦ ʫ ʢʦʤʙʽʥʘʮʽʷʭ ʩʭʨʝʱʫʚʘʥʥʷ ʧʠʚʦʚʘʨʥʦʛʦ ʧʣʽʚʯʘʩʪʦʛʦ ʦʩʪʠʩʪʦʛʦ ʩʦʨʪʫ 

ɸʚʛʫʨ ʪʘ ʙʝʟʦʩʪʦʛʦ ʩʦʨʪʫ ʂʦʟʠʨ. ɿʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʫ ʩʭʝʤʽ 

ʩʭʨʝʱʫʚʘʥʴ ʧʠʚʦʚʘʨʥʠʭ ʩʦʨʪʽʚ ʚʽʜʤʽʯʝʥʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʽʡ 

ʤʦʜʝʣʽ, ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʽ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʣʦʢʫʩʘʭ ʪʘ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʜʦʤʽʥʫʚʘʥʥʷ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʦʟʥʘʢʠ, ʟʫʤʦʚʣʝʥʝ ʜʦʤʽʥʘʥʪʥʠʤʠ ʝʬʝʢʪʘʤʠ. ʋ ʩʭʝʤʽ 

ʩʭʨʝʱʫʚʘʥʴ ʨʽʟʥʠʭ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ ʩʧʦʩʪʝʨʽʛʘʣʠ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʜʽʶ ʛʝʥʽʚ ʽ ʾʾ 

ʟʤʽʥʫ ʫ ʨʽʟʥʽ ʨʦʢʠ. ɿʦʢʨʝʤʘ, ʟʤʽʥʫ ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤ ʝʧʽʩʪʘʟʦʤ, ʥʝʧʦʚʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ï ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ, 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʦʤʽʥʫʚʘʥʥʷ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʦʟʥʘʢʠ ï ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʶ. 

ɿʘʛʘʣʦʤ, ʚʠʷʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ ʚʢʘʟʫʶʪʴ ʥʘ 

ʟʥʘʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʨʝʮʝʩʠʚʥʠʭ ʝʬʝʢʪʽʚ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʫ ʟʘʣʫʯʝʥʠʭ ʜʦ ʩʭʨʝʱʫʚʘʥʴ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʙʦʨʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʢʦʤʙʽʥʘʥʪʽʚ. ʗʢ ʝʬʝʢʪʠʚʥʽ 

ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʩʦʨʪʠ ʟ ʚʠʱʦʶ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ɿʂɿ: ʧʣʽʚʯʘʩʪʽ ʦʩʪʠʩʪʽ ʩʦʨʪʠ 

ʧʠʚʦʚʘʨʥʦʛʦ ʥʘʧʨʷʤʫ Quench ʽ ɸʚʛʫʨ, ʛʦʣʦʟʝʨʥʠʡ ʩʦʨʪ CDC Rattan, ʘ ʪʘʢʦʞ 

ʙʝʟʦʩʪʠʡ ʩʦʨʪ ʂʦʟʠʨ. ʅʘ ʦʩʥʦʚʽ ʢʦʥʩʪʘʥʪ ʉʂʉ ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʣʽʚʯʘʩʪʠʭ ʦʩʪʠʩʪʠʭ ʩʦʨʪʽʚ ʻ 

ʢʦʤʙʽʥʘʮʽʾ: Datcha / Beatrix, Gladys / Beatrix, ɸʚʛʫʨ / Quench ʽ ɸʚʛʫʨ / Gladys 

(ʧʠʚʦʚʘʨʥʦʛʦ ʥʘʧʨʷʤʫ), ʄɯʇ ʄʠʨʦʩʣʘʚ / Sebastian (ʟʝʨʥʦʬʫʨʘʞʥʦʛʦ ʥʘʧʨʷʤʫ); 

ʙʝʟʦʩʪʠʭ ʧʣʽʚʯʘʩʪʠʭ ï ɺʽʪʨʘʞ / ʂʦʟʠʨ; ʦʩʪʠʩʪʠʭ ʛʦʣʦʟʝʨʥʠʭ ï CDC Rattan / 

Condor. ʄʦʞʣʠʚʠʡ ʜʦʙʽʨ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʨʽʟʥʠʭ ʬʦʨʤ ʚ 

ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʢʦʤʙʽʥʘʮʽʷʭ: ʧʣʽʚʯʘʩʪʠʭ ʽ ʛʦʣʦʟʝʨʥʠʭ ʦʩʪʠʩʪʠʭ ï CDC Rattan / 

Sebastian, ʧʣʽʚʯʘʩʪʠʭ ʦʩʪʠʩʪʠʭ ʽ ʙʝʟʦʩʪʠʭ ï ʄɯʇ ʄʠʨʦʩʣʘʚ / ɺʽʪʨʘʞ, ʫʩʽʭ 

ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ (ʧʣʽʚʯʘʩʪʠʭ ʦʩʪʠʩʪʠʭ, ʧʣʽʚʯʘʩʪʠʭ ʙʝʟʦʩʪʠʭ, ʛʦʣʦʟʝʨʥʠʭ 

ʦʩʪʠʩʪʠʭ, ʛʦʣʦʟʝʨʥʠʭ ʙʝʟʦʩʪʠʭ) ï Condor / ʂʦʟʠʨ ʽ CDC Rattan / ɺʽʪʨʘʞ.  

5. ɺʠʜʽʣʝʥʦ ʛʽʙʨʠʜʥʽ ʢʦʤʙʽʥʘʮʽʾ, ʷʢʽ ʫ ʢʦʥʪʨʘʩʪʥʽ ʟʘ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ 

ʨʦʢʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʧʦʟʠʪʠʚʥʠʤ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷʤ (hp > 1) ʷʢ ʟʘ ʦʢʨʝʤʠʤʠ, 

ʪʘʢ ʽ ʥʠʟʢʦʶ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ. ɿʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥʠ 

ʩʪʘʙʽʣʴʥʠʡ ʧʨʦʷʚ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ ʫ ʢʦʤʙʽʥʘʮʽʷʭ MIʇ Tʠʪʫʣ / Beatrix, 
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MIʇ Tʠʪʫʣ / ɸʚʛʫʨ, Beatrix / MIʇ Tʠʪʫʣ, Beatrix / Quench, Beatrix / Gladys, 

Beatrix / ɸʚʛʫʨ, Datcha / Quench, Quench / Beatrix, Quench / ɸʚʛʫʨ, Gladys / 

Quench, Gladys / ɸʚʛʫʨ, ɸʚʛʫʨ / MIʇ Tʠʪʫʣ, ɸʚʛʫʨ / Quench, ɸʚʛʫʨ/ Gladys, 

ʂʦʟʠʨ / Condor, ʂʦʟʠʨ / ʄɯʇ ʄʠʨʦʩʣʘʚ, Condor / ʂʦʟʠʨ, Condor / Sebastian, 

Condor / ʄɯʇ ʄʠʨʦʩʣʘʚ, ɺʽʪʨʘʞ / ʄɯʇ ʄʠʨʦʩʣʘʚ. 

6. ɼʣʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥʠ ʫ ʉʭʝʤʽ ɯ ʚʠʷʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʘʜʠʪʠʚʥʦ-ʜʦʤʽʥʘʥʪʥʽʡ ʩʠʩʪʝʤʽ ʪʘ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ʟʘ ʣʦʢʫʩʘʤʠ. ʆʟʥʘʢʫ 

ʟʙʽʣʴʰʫʚʘʣʠ ʜʦʤʽʥʘʥʪʥʽ ʝʬʝʢʪʠ. ɿʥʘʯʥʦ ʩʢʣʘʜʥʽʰʠʡ ʛʝʥʝʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ 

ʦʟʥʘʢʠ ʙʫʚ ʚʠʷʚʣʝʥʦ ʫ ʉʭʝʤʽ II ï ʚʠʟʥʘʯʝʥʦ ʩʠʣʴʥʠʡ ʧʨʦʷʚ ʝʧʽʩʪʘʟʫ ʪʘ 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʤʽʥʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʠʡ ʜʦʙʽʨ ʟʘ ʮʽʻʶ 

ʦʟʥʘʢʦʶ ʪʘʢʦʞ ʙʫʜʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʫ ʧʽʟʥʽʰʠʭ ʧʦʢʦʣʽʥʥʷʭ. ʗʢ ʽ ʜʣʷ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʫʱʠʩʪʦʩʪʽ ʫ ʉʭʝʤʽ ɯɯ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʥʘ ʚʽʜʽʙʨʘʪʠ ʨʦʩʣʠʥʠ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʷʢ ʥʘ ʨʝʮʝʩʠʚʥʽʡ, ʪʘʢ ʽ ʜʦʤʽʥʘʥʪʥʽʡ ʦʩʥʦʚʽ, ʘʣʝ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʘʣʝʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʆʩʪʠʩʪʽ ʩʦʨʪʠ ʷʨʦʛʦ ʷʯʤʝʥʶ Datcha ʪʘ ʄɯʇ 

ʄʠʨʦʩʣʘʚ, ʘ ʪʘʢʦʞ ʙʝʟʦʩʪʠʡ ʩʦʨʪ ʂʦʟʠʨ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʝʬʝʢʪʠʚʥʽ 

ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʜʦ ʩʭʨʝʱʫʚʘʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʤʘʩʠ ʟʝʨʥʘ ʨʦʩʣʠʥʠ. ʇʨʦʪʝ ʣʠʰʝ ʩʦʨʪ ʷʨʦʛʦ ʷʯʤʝʥʶ Datcha ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʦʤʽʥʘʥʪʥʠʭ ʝʬʝʢʪʽʚ, ʷʢʽ ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʶʪʴ ʦʟʥʘʢʫ. ʋ 

ʩʦʨʪʽʚ ʷʨʦʛʦ ʷʯʤʝʥʶ ʄɯʇ ʄʠʨʦʩʣʘʚ ʪʘ ʂʦʟʠʨ ʛʝʥʝʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʤʘʩʠ ʟʝʨʝʥ ʟ 

ʨʦʩʣʠʥʠ ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʜʽʣʫ 4 ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʷʢʽ 

ʥʘʚʝʜʝʥʦ ʚ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ [422ï427] ʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʜʦʜʘʪʢʫ ɾ. 
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ʈʆɿɼɯʃ 5  

ʂʆʄʇʃɽʂʉʅɽ ʆʎɯʅʖɺɸʅʅʗ ʉɽʃɽʂʎɯʁʅʀʍ ʃɯʅɯʁ ʗʏʄɽʅʖ 

ʗʈʆɻʆ ɿɸ ɺʈʆɾɸʁʅɯʉʊʖ ʊɸ ʉʊɯʁʂɯʉʊʖ ɼʆ ɸɹɯʆʊʀʏʅʀʍ ʊɸ 

ɹɯʆʊʀʏʅʀʍ ʏʀʅʅʀʂɯɺ 

 

5.1 ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʘʜʘʧʪʠʚʥʠʭ ʦʟʥʘʢ 

 

ʋʥʘʩʣʽʜʦʢ ʙʝʟʧʝʨʝʨʚʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʩʦʨʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ. 

ʇʨʦʛʥʦʟʠ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʤʦʜʝʣʶʚʘʥʥʷ ʚʢʘʟʫʶʪʴ, ʱʦ ʪʘʢʽ ʟʤʽʥʠ ʙʫʜʫʪʴ 

ʚʽʜʙʫʚʘʪʠʩʷ ʡ ʥʘʜʘʣʽ, ʘ ʚ ʧʝʚʥʠʭ ʘʩʧʝʢʪʘʭ ʥʘʚʽʪʴ ʩʫʪʪʻʚʦ ʟʘʛʦʩʪʨʶʚʘʪʠʩʴ, ʱʦ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʪʠʤʝ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʷʯʤʝʥʶ [399ï402]. ʆʪʞʝ, ʧʦʨʷʜ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʪʝʥʮʽʘʣʫ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʩʦʨʪʽʚ ï ʦʜʥʝ ʟ ʛʦʣʦʚʥʠʭ 

ʟʘʚʜʘʥʴ ʩʝʣʝʢʮʽʾ [90, 403ï405] ʉʘʤʝ ʪʦʤʫ, ʟʥʘʯʥʫ ʫʚʘʛʫ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ ʧʨʠʜʽʣʝʥʦ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʪʘ 

ʧʦʰʫʢʘʤ ʝʬʝʢʪʠʚʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʘʙʦ ʛʨʘʬʽʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʡ ʜʦʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ 

ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʽ ʧʝʚʥʠʭ ʫʤʦʚʘʭ [406, 407]. 

ɯʩʥʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ ʟ ʚʽʜʥʦʩʥʦ ʰʠʨʦʢʦʶ ʘʜʘʧʪʘʮʽʻʶ ʻ ʤʦʞʣʠʚʠʤ, ʘʣʝ 

ʪʘʢʦʞ ʣʠʰʝ ʚ ʤʝʞʘʭ ʧʝʚʥʦʛʦ ʩʧʝʢʪʨʫ ʩʝʨʝʜʦʚʠʱ [408]. ʊʘʢʘ ʩʫʢʫʧʥʽʩʪʴ ʫʤʦʚ 

ʦʟʥʘʯʝʥʘ ʷʢ ʮʽʣʴʦʚʘ ʩʫʢʫʧʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱ (target population enviroments) [409, 

410]. ʆʜʥʘʢ ʥʘʚʽʪʴ ʫ ʤʝʞʘʭ ʪʘʢʠʭ ʩʫʢʫʧʥʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱ (ʛʨʫʥʪʠ, ʧʦʦʜʥʽ 

ʫʤʦʚʠ ʪʦʱʦ) ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʨʽʟʥʠʭ ʛʝʥʦʪʠʧʽʚ ʨʝʘʢʮʽʾ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʟʤʽʥʠ ʨʘʥʛʽʚ ʫ ʨʽʚʥʽ ʚʠʷʚʫ ʧʝʚʥʠʭ ʦʟʥʘʢʫ ʫʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧï

ʩʝʨʝʜʦʚʠʱʝ [411]. ʇʝʨʝʣʽʢ ʦʟʥʘʢ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʦʛʦ ʨʽʚʥʷ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʡ 

ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʘʛʨʦʮʝʥʦʟ ʷʯʤʝʥʶ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ [412ï414]. 

ɺʦʜʥʦʯʘʩ ʢʦʤʝʨʮʡ̔ʥʫ ʮʥ̔ʥʽʩʪʴ ʩʦʨʪ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ ʟʘ ʫʤʦʚʠ, ʱʦ ʥʘʟʚʘʥʥʽ 
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ʦʟʥʘʢʠ ʧʦʻʜʥʘʥʽ ʟ ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʫʟʘʛʘʣʴʥʫʚʘʣʴʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ï ʫʨʦʞʘʡʥʦʩʪʽ. ɿʘ ʥʠʟʴʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ, ʪʘʢʽ ʛʝʥʦʪʠʧʠ ʤʦʞʫʪʴ ʤʘʪʠ ʟʥʘʯʝʥʥʷ 

ʣʠʰʝ ʷʢ ʜʞʝʨʝʣʘ ʜʝʷʢʠʭ ʦʟʥʘʢ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʽ ʛʝʥʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ɼʣʷ ʦʮʥ̔ʶʚʘʥʥʷ ʡ ʜʦʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʢʦʤʧʣʝʢʩʫ ʽʥʰʠʭ ʦʟʥʘʢ ʥʝʱʦʜʘʚʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ï 

GYT (genotype by yield* trait) biplot [415]. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʘʚʪʦʨʽʚ, ʧʽʜˇʨʫʥʪʷʤ 

ʜʣʷ GYT biplot ʻ ʟʤʽʥʘ ʧʘʨʘʜʠʛʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʛʝʥʦʪʠʧʠ ʩʣʽʜ ʦʮʽʥʶʚʘʪʠ 

ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ ʟ ʢʦʤʧʣʝʢʩʦʤ ʽʥʰʠʭ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʪʘ 

ʧʘʨʘʤʝʪʨʽʚ (ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ, ʩʪʽʡʢʽʩʪʴ 

ʜʦ ʙʽʦ- ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʪʦʱʦ). 

ʄʝʪʦʜʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ ʩʪʚʦʨʝʥʦ ʥʦʚʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ. ʋ ʚʩʽʭ ʣʘʥʢʘʭ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʦ, ʦʮʽʥʝʥʦ ʪʘ ʚʽʜʽʙʨʘʥʦ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʦʤʝʨʠ 

(ʜʦʜʘʪʦʢ ɽ.1). ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ, ʩʪʘʥʜʘʨʪ (G1) 

ɺʟʽʨʝʮʴ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʜʦʩʪʦʚʽʨʥʦ (ʅɯʈ05) ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ (G6) 

ʅʫʪʘʥʩ 5073, (G13) ɼʝʬʽʮʽʻʥʩ 5162, (G12) ɼʝʬʽʮʽʻʥʩ 5161 ʽ (G3) ʅʫʪʘʥʩ 4816 

(ʪʘʙʣ. 5.1). ʋ ʤʝʞʘʭ ʧʦʭʠʙʢʠ ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ (G7) ʅʫʪʘʥʩ 

4966, (G2) ʅʫʪʘʥʩ 4705, (G4) ʅʫʪʘʥʩ 4893, (G17) ʅʫʪʘʥʩ 5193, (G14) ʅʫʪʘʥʩ 

5184, (G11) ʅʫʪʘʥʩ 5159, (G5) ʅʫʪʘʥʩ 4693 ʽ (G10) ɼʝʬʽʮʽʻʥʩ 5145. 

ʅʝʜʦʩʪʦʚʽʨʥʦ ʧʦʩʪʫʧʘʣʠʩʴ ʩʦʨʪʫ (G1) ɺʟʽʨʝʮʴ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ (G9) ʅʫʪʘʥʩ 

5070, (G16) ʅʫʪʘʥʩ 5191 ʽ (G8) ʅʫʪʘʥʩ 5061. ʃʠʰʝ ʩʝʣʝʢʮʽʡʥʘ ʣʽʥʽʷ (G15) 

ʅʫʪʘʥʩ 5185 ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʘ ʩʪʘʥʜʘʨʪ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʚʨʦʞʘʡʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʛʝʥʦʪʠʧʽʚ ʩʫʪʪʻʚʦ ʚʘʨʽʶʚʘʣʘ ʟʘ 

ʨʦʢʘʤʠ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʟʤʽʥʘ ʾʭʥʴʦʾ ʨʘʥʛʦʚʦʾ ʦʮʽʥʢʠ (ʪʘʙʣ. 5.2). ʅʘʡʙʽʣʴʰʠʡ 

ʨʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ (ʟʤʽʥʘ ʥʘ 13 ʨʘʥʛʽʚ) ʚʽʜʤʽʯʝʥʦ ʜʣʷ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ (G14) 

ʅʫʪʘʥʩ 5184 ʽ (G10) ɼʝʬʽʮʽʻʥʩ 5145. 

ʇʨʠ ʮʴʦʤʫ, ʯʠʩʣʦʚʠʡ ʨʘʥʛ ʩʝʣʝʢʮʽʡʥʦʾ ʣʽʥʽʡ (G14) ʅʫʪʘʥʩ 5184 

ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ ʧʝʨʰʦʛʦ ʚ 2017 ʨ. ʜʦ 14 ʚ 2019 ʨ. ɼʣʷ ʩʝʣʝʢʮʽʡʥʦʾ ʣʽʥʽʾ (G10) 

ɼʝʬʽʮʽʻʥʩ 5145 ʚʘʨʽʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜ ʪʨʝʪʴʦʛʦ ʨʘʥʛʫ ʚ 2020 ʨ. ʜʦ 16 ʨʘʥʛʫ ʚ 2018 

ʽ 2019 ʨʨ. ʉʝʣʝʢʮʽʡʥʘ ʣʽʥʽʷ (G4) ʅʫʪʘʥʩ 4893 ʟʘ ʨʦʢʘʤʠ ʤʘʣʘ ʨʽʟʥʠʮʶ 
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ʚʨʦʞʘʡʥʦʩʪʽ ʚ 11 ʨʘʥʛʽʚ, (G16) ʅʫʪʘʥʩ 5159 ï ʫ 10, ʘ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ (G2) 

ʅʫʪʘʥʩ 4705, (G3) ʅʫʪʘʥʩ 4816, (G5) ʅʫʪʘʥʩ 4693 ʽ (G15) ʅʫʪʘʥʩ 5185 ï ʫ 

ʜʝʚôʷʪʴ. 

ʊʘʙʣʠʮʷ 5.1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ, 

ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʶ ʪʘ ʩʝʣʝʢʮʽʡʥʦʶ ʮʽʥʥʽʩʪʶ 

ʐ
ʠ
ʬ
ʨ 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʘ 

ʣʽʥʽʷ 

ʋʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ 

M
e

a
n 

V Hom̔ Sc̔ 2017 2018 2019 2020 

E17 E18 E19 E20 

G1 
ɺʟʽʨʝʮʴ ï 

ʩʪʘʥʜʘʨʪ 
4,66 2,90 4,65 5,07 4,32 22,38 4,11 2,47 

G2 ʅʫʪʘʥʩ 4705 4,91 3,33 4,77 4,91 4,48 17,18 3,17 3,04 

G3 ʅʫʪʘʥʩ 4816 4,76 3,06 5,52 5,43 4,69 24,31 5,82 2,60 

G4 ʅʫʪʘʥʩ 4893 4,65 3,47 4,74 5,06 4,48 15,53 2,84 3,07 

G5 ʅʫʪʘʥʩ 4693 4,65 2,98 4,86 5,07 4,39 21,77 4,11 2,58 

G6 ʅʫʪʘʥʩ 5073 5,09 3,54 5,51 5,68 4,96 19,66 4,77 3,09 

G7 ʅʫʪʘʥʩ 4966 4,82 3,40 4,69 5,22 4,53 17,39 3,29 2,95 

G8 ʅʫʪʘʥʩ 5061 4,47 2,62 4,58 4,82 4,12 24,57 4,19 2,24 

G9 ʅʫʪʘʥʩ 5070 4,82 2,71 4,49 4,96 4,25 24,52 4,52 2,32 

G10 ɼʝʬʽʮʽʻʥʩ 5145 5,09 2,70 4,23 5,48 4,38 28,14 6,18 2,16 

G11 ʅʫʪʘʥʩ 5159 4,68 2,98 4,6 5,33 4,40 22,73 4,40 2,46 

G12 ɼʝʬʽʮʽʻʥʩ 5161 4,97 3,39 5,17 5,36 4,72 19,12 4,06 2,99 

G13 ɼʝʬʽʮʽʻʥʩ 5162 5,15 3,56 5,56 5,55 4,96 19,14 4,57 3,18 

G14 ʅʫʪʘʥʩ 5184 5,18 3,05 4,29 5,22 4,44 22,93 4,56 2,59 

G15 ʅʫʪʘʥʩ 5185 4,85 2,79 3,72 4,77 4,03 24,20 3,89 2,32 

G16 ʅʫʪʘʥʩ 5191 4,38 2,85 4,25 5,24 4,18 23,67 4,12 2,27 

G17 ʅʫʪʘʥʩ 5193 4,94 2,88 4,96 5,09 4,47 23,72 4,89 2,53 

Mean 4,83 3,07 4,74 5,19 4,46 21,82 4,32 2,64 

Max 5,18 3,56 5,56 5,68 4,96 28,14 6,18 3,18 

Min 4,38 2,62 3,72 4,77 4,03 15,53 2,84 2,16 

R 0,80 0,94 1,84 0,91 0,93 12,61 3,34 1,02 

ʅɯʈ05 0,18 0,18 0,23 0,27 ï ï ï ï 

ʇʨʠʤʽʪʢʘ: ʨʦʢʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʟʥʘʯʝʥʦ ʷʢ 2017 ʨ. ï ɽ17, 2018 ʨ. ï E18, 2019 ʨ. ï 

E19, 2020 ʨ. ï E20; Mean, Max, Min, R ï ʩʝʨʝʜʥʻ, ʤʘʢʩʠʤʘʣʴʥʝ, ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʫ ʜʦʩʣʽʜʽ ʪʘ ʨʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ ʦʟʥʘʢʠ, ʚʽʜʧʦʚʽʜʥʦ; V  ï ʢʦʝʬʽʮʽʻʥʪ 

ʚʘʨʽʘʮʽʾ, %; Hom̔ ï ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ; Sc̔ ï ʩʝʣʝʢʮʽʡʥʘ ʮʽʥʥʽʩʪʴ. 
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ʊʘʙʣʠʮʷ 5.2 

ʈʘʥʞʠʨʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʦʢʫ ʚʠʧʨʦʙʫʚʘʥʴ  

ʐʠʬʨ E17 E18 E19 E20 Mean Max Min R(max-min) 

G1 13 11 10 12 12 13 10 3 

G2 7 6 7 15 9 15 6 9 

G3 11 7 2 4 6 11 2 9 

G4 14 3 8 13 10 14 3 11 

G5 15 10 6 11 11 15 6 9 

G6 3 2 3 1 2 3 1 2 

G7 9 4 9 8 8 9 4 5 

G8 16 17 12 16 15 17 12 5 

G9 10 15 13 14 13 15 10 5 

G10 4 16 16 3 10 16 3 13 

G11 12 9 11 6 10 12 6 6 

G12 5 5 4 5 5 5 4 1 

G13 2 1 1 2 2 2 1 1 

G14 1 8 14 9 8 14 1 13 

G15 8 14 17 17 14 17 8 9 

G16 17 13 15 7 13 17 7 10 

G17 6 12 5 10 8 12 5 7 

ʇʨʠʤʽʪʢʘ: ʥʘʡʚʠʱʽʡ ʚʨʦʞʘʡʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ 1 ʨʘʥʛ, ʥʘʡʥʠʞʯʽʡ ï 17; Mean, Max, 

Min, R(max - min) ï ʩʝʨʝʜʥʻ, ʤʘʢʩʠʤʘʣʴʥʝ, ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʘʭ 

ʚʘʨʽʶʚʘʥʥʷ ʨʘʥʛʽʚ, ʚʽʜʧʦʚʽʜʥʦ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʩʪʘʙʽʣʴʥʦ ʬʦʨʤʫʚʘʪʠ ʧʝʚʥʠʡ 

ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʨʽʟʥʽ ʟʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʢʠ. ɺʨʘʭʦʚʫʶʯʠ 

ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʭʨʝʩʥʦʾ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʛʝʥʦʪʠʧʽʚ ʟʘʩʪʦʩʫʚʘʣʠ ʨʽʟʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʪʘ ʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ. 

ɼʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ AMMI ʤʦʜʝʣʽ ʚʢʘʟʫʻ ʥʘ ʧʝʨʝʚʘʞʘʥʥʷ ʯʘʩʪʢʠ ʚʥʝʩʢʫ 

ʫ ʟʘʛʘʣʴʥʽʡ ʜʠʩʧʝʨʩʽʾ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ (85,78 %) (ʪʘʙʣ. 5.3). ɿʥʘʯʝʥʥʷ ʛʝʥʦʪʠʧʫ 

ʩʪʘʥʦʚʠʣʦ 8,21 %, ʘ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ï 6,01 %. ʇʝʨʰʽ ʜʚʽ ʛʦʣʦʚʥʽ 

ʢʦʤʧʦʥʝʥʪʠ (Factor 1 ʽ Factor 2) ʦʭʦʧʣʶʶʪʴ 86,28 % ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧï

ʩʝʨʝʜʦʚʠʱʝ. 
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ʊʘʙʣʠʮʷ 5.3 

ɼʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ AMMI  ʤʦʜʝʣʽ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ 

ʷʨʦʛʦ, 2017ï2020 ʨʨ. 

ʌʘʢʪʦʨ ʚʘʨʽʘʮʽʾ 
ʉʫʤʘ 

ʢʚʘʜʨʘʪʽʚ 

ʏʠʩʣʦ 

ʩʪʫʧʝʥʽʚ 

ʚʦʣʽ 

ʉʝʨʝʜʥʽʡ 

ʢʚʘʜʨʘʪ 

ʏʘʩʪʢʘ ʚʥʝʩʢʫ ʫ 

ʚʘʨʽʘʮʽʶ, % 

ɻʝʥʦʪʠʧ 17,42 16 1,09 8,21** 

ʉʝʨʝʜʦʚʠʱʝ 182,02 3 60,67 85,78** 

ɺʟʘʻʤʦʜʽʷ  12,75 48 0,27 6,01** 

Factor 1* 8,18 18 0,45 64,18** 

Factor 2* 2,82 16 0,18 22,10** 

Factor 3* 1,75 14 0,12 13,72** 

Factor 4* 0,00 12 0,00 0,00 

ɿʘʣʠʰʢʠ 4,85 204 0,02 0,00 

ʇʨʠʤʽʪʢʘ: *Factor 1é4 ï ʛʦʣʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ; ** ï ʜʦʩʪʦʚʽʨʥʦ ʥʘ 1 % ʨʽʚʥʽ 

 

 

ʇʨʠʤʽʪʢʘ: ʪʫʪ ʽ ʥʘ ʨʠʩʫʥʢʘʭ 5.2ï5.6 ʰʠʬʨʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ ʪʘ ʩʝʨʝʜʦʚʠʱ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣʠʮʽ 5.3 

 

ʈʠʩʫʥʦʢ 5.1 ï AMMI 1 biplot ï ʜʠʩʧʝʨʩʽʷ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʽ ʨʦʢʽʚ 

ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʧʨʦʩʪʦʨʽ: ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ (YLD) ï ʛʦʣʦʚʥʘ ʢʦʤʧʦʥʝʥʪʘ 1 

(Factor 1), 2017ï2020 ʨʨ. 
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AMMI1 biplot (ʨʠʩ. 5.1) ʚʽʜʦʙʨʘʞʘʻ ʚʘʨʽʘʥʩʫ ʛʦʣʦʚʥʠʭ ʘʜʠʪʠʚʥʠʭ ʝʬʝʢʪʽʚ 

(ʩʝʨʝʜʥʶ ʚʨʦʞʘʡʥʽʩʪʴ) ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ (G1éG17) ʽ ʨʦʢʽʚ ʚʠʧʨʦʙʫʚʘʥʴ 

(E17éE20) ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ (YLD) ʪʘ ʚʘʨʽʘʥʩʫ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ 

ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ (ʩʝʣʝʢʮʽʡʥʘ ʣʽʥʽʷ ï ʨʽʢ ʚʠʧʨʦʙʫʚʘʥʴ) ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʦʩʽ (Factor 1). ʇʦʤʽʪʥʦ, ʱʦ ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

(ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʫʩʽʭ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʚ ʜʦʩʣʽʜʽ) ʙʫʚ ʫ ʩʝʨʝʜʦʚʠʱʽ E17, 

ʥʘʡʚʠʱʠʡ ï ʚ E17. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʭʦʯʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚ E17 ʽ E19 ʙʫʣʘ ʚʽʜʥʦʩʥʦ 

ʙʣʠʟʴʢʦʶ, ʦʜʥʘʢ, ʥʘ ʫʤʦʚʠ ʜʘʥʠʭ ʨʦʢʽʚ ʨʽʟʥʽ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʨʝʘʛʫʚʘʣʠ ʧʦ-

ʨʽʟʥʦʤʫ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʽʩʪʴ ʚʝʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱ.  

ʉʠʣʴʥʦ ʟʤʽʱʝʥʠʤʠ ʚ ʩʪʦʨʦʥʫ ʚʝʢʪʦʨʘ ʩʝʨʝʜʦʚʠʱʘ E17 ʙʫʣʠ ʩʝʣʝʢʮʽʡʥʽ 

ʣʽʥʽʾ (G10) ɼʝʬʽʮʽʻʥʩ 5145, (G14) ʅʫʪʘʥʩ 5184, (G15) ʅʫʪʘʥʩ 5185, ʩʝʨʝʜʦʚʠʱʘ 

E19 ï (G3) ʅʫʪʘʥʩ 4816, ʽ ʤʝʥʰʦʶ ʤʽʨʦʶ ï (G13) ɼʝʬʽʮʽʻʥʩ 5162 ʽ (G6) ʅʫʪʘʥʩ 

5073. ʊʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ AMMI2 biplot, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ ʝʬʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ ʚ ʧʣʦʱʠʥʽ ʧʝʨʰʠʭ 

ʜʚʦʭ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ (Factor 1 ʽ Factor 2) (ʨʠʩ. 5.2). 

 

 

ʈʠʩʫʥʦʢ 5.2 ï AMMI 2 biplot ï ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ ʝʬʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧï

ʩʝʨʝʜʦʚʠʱʝ ʽ ʜʠʩʧʝʨʩʽʷ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʪʘ ʨʦʢʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʫ 

ʧʨʦʩʪʦʨʽ ʧʝʨʰʠʭ ʜʚʦʭ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ, 2017ï2020 ʨʨ.  
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ʇʝʨʰʽ ʜʚʽ ʛʦʣʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ GGE biplot ʧʦʷʩʥʶʶʪʴ 85,02 % ʚʟʘʻʤʦʜʽʾ 

ʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝ (ʨʠʩ. 5.3). ʅʘʡʙʽʣʴʰʫ ʜʠʬʝʨʝʥʮʽʶʶʯʫ ʟʜʘʪʥʽʩʪʴ ʤʘʣʠ 

ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ E19, ʥʘʡʤʝʥʰʫ ï E20. ʉʝʨʝʜʦʚʠʱʘ E17 ʽ E19 ʙʫʣʠ ʥʘʡʙʽʣʴʰ 

ʚʽʜʜʘʣʝʥʠʤʠ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʥʠʞʯʦʶ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʶ. ʉʭʦʞʠʤʠ ʤʽʞ ʩʦʙʦʶ ʙʫʣʠ E18 ʽ E20, ʷʢʽ ʪʘʢʦʞ ʤʘʣʠ ʚʠʱʫ, 

ʧʦʨʽʚʥʷʥʦ ʟ E17 ʽ E19, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜʦʚʠʱʝ E18 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ ʚʽʜʥʦʩʥʦ ʢʨʘʱʠʤ ʧʦʻʜʥʘʥʥʷʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ. 

 

ʈʠʩʫʥʦʢ 5.3 ï GGE biplot ʜʠʬʝʨʝʥʮʽʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ 

ʩʝʨʝʜʦʚʠʱ, 2017ï2020 ʨʨ. 

 

GGE biplot çʭʪʦ-ʜʝ-ʧʝʨʝʤʽʛè ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʨʝʘʢʮʽʶ 

ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʥʘ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ (ʨʦʢʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ) (ʨʠʩ. 5.4). 

ʇʦʤʽʪʥʦ, ʱʦ ʩʫʢʫʧʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱ E18, E19 ʽ E20 ʫʪʚʦʨʠʣʠ ʦʜʥʝ 

ʤʝʛʘʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʨʦʟʤʽʩʪʠʣʠʩʴ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ (G6) ʅʫʪʘʥʩ 5073, (G13) 

ɼʝʬʽʮʽʻʥʩ 5162, (G3) ʅʫʪʘʥʩ 4816, (G12) ɼʝʬʽʮʽʻʥʩ 5161 ʽ (G4) ʅʫʪʘʥʩ 4893. 
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ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʚ ʜʘʥʦʤʫ ʤʝʛʘʩʝʨʝʜʦʚʠʱʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʩʝʣʝʢʮʽʡʥʽ 

ʣʽʥʽʾ (G6) ʅʫʪʘʥʩ 5073 ʽ (G13) ɼʝʬʽʮʽʻʥʩ 5162. ʉʝʣʝʢʮʽʡʥʘ ʣʽʥʽʷ (G3) ʅʫʪʘʥʩ 

4816 ʤʘʣʘ ʩʠʣʴʥʫ ʩʧʝʮʠʬʽʯʥʫ ʨʝʘʢʮʽʶ ʥʘ ʫʤʦʚʠ E19. ʅʘ ʣʽʥʽʾ, ʱʦ ʨʦʟʤʝʞʦʚʫʻ 

ʩʬʦʨʤʦʚʘʥʝ ʤʝʛʘʩʝʨʝʜʦʚʠʱʝ ʟ ʚʫʟʴʢʠʤ ʩʝʢʪʦʨʦʤ ʨʦʟʪʘʰʦʚʘʥʦ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ 

(G2) ʅʫʪʘʥʩ 4705 ʽ (G7) ʅʫʪʘʥʩ 4966. ʅʘ ʽʥʰʽʡ ʨʦʟʤʝʞʫʚʘʣʴʥʽʡ ʣʽʥʽʾ ʜʘʥʦʛʦ 

ʩʝʢʪʦʨʫ ʨʦʟʪʘʰʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ E17.  

 

ʈʠʩʫʥʦʢ 5.4 ï GGE biplot çʭʪʦ-ʜʝ-ʧʝʨʝʤʽʛè, 2017ï2020 ʨʨ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʚʨʦʞʘʡʥʦʩʪʽ 

ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘʢʦʞ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʫ ʧʝʨʝʚʘʛʫ ʟʘ ʩʝʨʝʜʥʴʦʶ ʚʨʦʞʘʡʥʽʩʪʶ 

ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ (G6) ʅʫʪʘʥʩ 5073 ʽ (G13) ɼʝʬʽʮʽʻʥʩ 5162 (ʨʠʩ. 5.5). ʆʜʥʘʢ, 

ʚʦʥʠ ʜʝʱʦ ʩʠʣʴʥʽʰʝ ʨʝʘʛʫʚʘʣʠ ʥʘ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ E19, ʧʦʨʽʚʥʷʥʦ ʟ 

ʩʝʣʝʢʮʽʡʥʠʤʠ ʣʽʥʽʷʤʠ (G12) ɼʝʬʽʮʽʻʥʩ 5161, (G7) ʅʫʪʘʥʩ 4966, (G4) ʅʫʪʘʥʩ 

4893, (G2) ʅʫʪʘʥʩ 4705, (G17) ʅʫʪʘʥʩ 5193. ʉʠʣʴʥʫ ʩʧʝʮʠʬʽʯʥʫ ʘʜʘʧʪʦʚʘʥʽʩʪʴ 

ʜʦ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ E19 ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʾ ʣʽʥʽʾ (G3) ʅʫʪʘʥʩ 4816. 

ɼʣʷ ʥʘʟʚʘʥʦʾ ʚʠʱʝ ʛʨʫʧʠ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʭʘʨʘʢʪʝʨʥʦʶ ʙʫʣʘ ʚʠʱʘ ʥʽʞ ʩʝʨʝʜʥʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʚʠʨʘʞʝʥʘ ʯʝʨʝʟ ʦʜʠʥʠʮʽ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ. ʈʝʰʪʘ 
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ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʪʘ ʩʪʘʥʜʘʨʪ ʧʦʩʪʫʧʘʣʠʩʴ ʩʝʨʝʜʥʴʦʤʫ ʜʣʷ ʚʠʙʽʨʢʠ ʛʝʥʦʪʠʧʽʚ 

ʟʥʘʯʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʉʝʨʝʜ ʥʠʭ ʩʠʣʴʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʫʤʦʚʠ E17 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ (G14) ʅʫʪʘʥʩ 5184, (G10) ɼʝʬʽʮʽʻʥʩ 5145 ʽ 

(G15) ʅʫʪʘʥʩ 5185. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ 

ʜʘʥʠʭ ʛʝʥʦʪʠʧʽʚ ʫ 2017 ʨ. (E17), ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʚʦʥʠ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʜʦ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʥʝ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚ ʧʦʩʣʽʜʫʶʯʽ ʨʦʢʠ.  

 

 

ʈʠʩʫʥʦʢ 5.5ï GGE biplot ʩʝʨʝʜʥʴʦʩʝʨʝʜʦʚʠʱʥʘ ʢʦʦʨʜʠʥʘʮʽʷ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ 

ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʩʝʨʝʜʥʴʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ, 

2017ï2020 ʨʨ. 

 

ʈʘʥʞʠʨʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ çʽʜʝʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫè ʚʢʘʟʫʻ ʥʘ ʥʘʙʣʠʞʝʥʽʩʪʴ ʜʦ 

ʥʴʦʛʦ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ (G6) ʅʫʪʘʥʩ 5073, (G13) ɼʝʬʽʮʽʻʥʩ 5162 ʽ (G12) 
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ɼʝʬʽʮʽʻʥʩ 5161 (ʨʠʩ. 5.6). ʍʦʯʘ ʧʦʚʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʚʘʥʠʭ 

ʛʝʥʦʪʠʧʽʚ ʽʟ ʮʝʥʪʨʦʤ ʮʝʥʪʨʠʯʥʠʭ ʢʽʣ ʥʝ ʙʫʣʦ.  

 

  

ʈʠʩʫʥʦʢ 5.6 ï GGE biplot ʨʘʥʞʠʨʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʚʽʜʥʦʩʥʦ çʽʜʝʘʣʴʥʦʛʦè ʛʝʥʦʪʠʧʫ, 2017ï2020 ʨʨ.  

 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ, ʦʢʨʽʤ ʚʨʦʞʘʡʥʦʩʪʽ, 

ʚʨʘʭʦʚʫʚʘʣʠ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʟʘ ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, 

ʘ ʪʘʢʦʞ ʤʘʩʫ 1000 ʟʝʨʝʥ. 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ ʚ ʫʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʨʽʚʥʶʚʘʣʘ ʜʝʚôʷʪʠ ʙʘʣʘʤ, 

ʪʦʤʫ ʜʘʥʽ ʟʘ ʦʟʥʘʢʦʶ ʥʝ ʥʘʚʝʜʝʥʦ, ʘ ʪʘʢʦʞ ʥʝ ʚʢʣʶʯʝʥʦ ʚ ʧʦʜʘʣʴʰʠʡ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. ʋ ʪʘʙʣʠʮʽ 5.4 ʥʘʚʝʜʝʥʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʦʟʥʘʢ 

ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 2017ï2020 ʨʨ.  
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ʊʘʙʣʠʮʷ 5.4 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ, 

2017ï2020 ʨʨ. 

ʐʠʬʨ YLD TKW LE PM SB NB PH 

G1 4,32Ñ0,11  44,1Ñ1,61 63,0Ñ2,22 7,5Ñ0,14 7,0Ñ0,20 6,8Ñ0,13 7,0Ñ0,20 

G2 4,48Ñ0,15 43,9Ñ1,70 64,0Ñ1,21 6,8Ñ0,13 7,5Ñ0,14 8,0Ñ0,00 7,8Ñ0,13 

G3 4,69Ñ0,17 43,7Ñ1,62 69,5Ñ1,90 6,5Ñ0,15 7,5Ñ0,10 7,0Ñ0,20 7,3Ñ0,13 

G4 4,48Ñ0,17 42,3Ñ1,47 70,5Ñ1,34 6,8Ñ0,13 7,5Ñ0,20 7,3Ñ0,10 7,3Ñ0,15 

G5 4,39Ñ0,14 43,9Ñ1,61 53,5Ñ1,67 7,5Ñ0,10 6,8Ñ0,30 7,0Ñ0,25 6,3Ñ0,23 

G6 4,96Ñ0,12 46,5Ñ1,44 43,3Ñ0,49 7,5Ñ0,14 7,5Ñ0,14 7,8Ñ0,13 6,8Ñ0,13 

G7 4,53Ñ0,16 45,2Ñ1,43 46,7Ñ1,46 7,5Ñ0,14 7,3Ñ0,13 8,0Ñ0,00 7,3Ñ0,13 

G8 4,12Ñ0,19 45,6Ñ1,47 52,8Ñ1,34 7,5Ñ0,15 6,5Ñ0,20 6,5Ñ0,32 6,5Ñ0,20 

G9 4,25Ñ0,16 48,1Ñ1,59 60,4Ñ1,37 7,5Ñ0,14 7,3Ñ0,13 6,5Ñ0,32 7,3Ñ0,15 

G10 4,38Ñ0,13 41,5Ñ1,46 47,8Ñ1,65 6,5Ñ0,20 7,3Ñ0,15 7,3Ñ0,13 7,3Ñ0,13 

G11 4,40Ñ0,10 43,4Ñ1,76 74,4Ñ2,09 7,5Ñ0,14 6,5Ñ0,25 6,8Ñ0,20 6,5Ñ0,20 

G12 4,72Ñ0,12 48,2Ñ1,63 70,9Ñ2,85 8,3Ñ0,10 7,5Ñ0,14 7,8Ñ0,13 7,5Ñ0,14 

G13 4,96Ñ0,16 47,5Ñ1,43 39,0Ñ0,21 9,0Ñ0,00 8,0Ñ0,10 8,0Ñ0,10 7,8Ñ0,13 

G14 4,44Ñ0,14 50,3Ñ1,05 46,9Ñ1,05 6,3Ñ0,13 7,5Ñ0,14 8,0Ñ0,00 6,5Ñ0,14 

G15 4,03Ñ0,10 47,5Ñ1,55 75,6Ñ2,07 7,5Ñ0,14 6,5Ñ0,14 6,0Ñ0,20 7,0Ñ0,10 

G16 4,18Ñ0,15 44,6Ñ1,73 58,6Ñ2,34 7,0Ñ0,10 7,5Ñ0,14 6,8Ñ0,31 7,3Ñ0,13 

G17 4,47Ñ0,15 46,0Ñ1,59 40,4Ñ1,72 7,0Ñ0,15 7,3Ñ0,13 7,0Ñ0,20 7,3Ñ0,13 

Mean 4,46 45,4 57,5 7,3 7,2 7,2 7,1 

Max 4,96 50,3 75,6 9,0 8,0 8,0 7,8 

Min 4,03 41,5 39,0 6,3 6,5 6,0 6,3 

R 0,92 8,8 36,6 2,8 1,5 2,0 1,5 

ů 0,26 2,3 12,2 0,7 0,4 0,6 0,4 

ʇʨʠʤʽʪʢʘ: YLD ï ʚʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; TKW ï ʤʘʩʘ 1000 ʟʝʨʝʥ, ʛ; LE ï ʚʠʪʽʢ 

ʝʣʝʢʪʨʦʣʽʪʽʚ, %; PM ï ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, ʙʘʣ; SB ï ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʪʝʤʥʦ-ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ, ʙʘʣ; NB ï ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ, ʙʘʣ; PH 

ï ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ, ʙʘʣ; Mean, Max, Min, R  ï ʩʝʨʝʜʥʻ, ʤʘʢʩʠʤʘʣʴʥʝ, 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʽ ʨʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ; ů ï ʩʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 

 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ GYT biplot ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʟʘ ʥʠʟʢʦʶ 

ʦʟʥʘʢ ʤʦʜʠʬʽʢʫʚʘʣʠ ʰʣʷʭʦʤ ʾʭ ʩʧʦʣʫʯʝʥʥʷ ʟ ʚʨʦʞʘʡʥʽʩʪʶ. ʗʢʱʦ çʢʨʘʱʠʤè ʻ 

ʙʽʣʴʰʝ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʥʦʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 

ʦʟʥʘʢʫ, ʘ ʷʢʱʦ ʙʘʞʘʥʠʤ ʻ ʤʝʥʰʝ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚʠʭʽʜ 

ʝʣʝʢʪʨʦʣʽʪʽʚ) ï ʜʽʣʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʤʽʞʥʦʾ GYT ʪʘʙʣʠʮʽ (ʜʦʜʘʪʦʢ ɽ.2) 
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ʦʪʨʠʤʘʣʠ ʽʥʜʝʢʩʥʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʰʣʷʭʦʤ ʚʽʜʥʽʤʘʥʥʷ ʜʘʥʠʭ 

ʩʧʦʣʫʯʝʥʥʷ ʚʨʦʞʘʡʥʽʩʪʴ*ʦʟʥʘʢʘ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʦʪʠʧʫ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʫ ʜʦʩʣʽʜʽ ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʜʽʣʝʥʥʷʤ ʥʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʜʣʷ ʫʩʽʻ ʚʠʙʽʨʢʠ 

(ʪʘʙʣ. 5.5). ɿʘ ʥʠʟʢʦʶ ʽʥʜʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʝʥʦ ʟʘʛʘʣʴʥʠʡ (ʩʝʨʝʜʥʽʡ) 

GYT index, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʢʦʞʥʦʛʦ ʛʝʥʦʪʠʧʫ. 

 

ʊʘʙʣʠʮʷ 5.5 

ɯʥʜʝʢʩʥʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʩʧʦʣʫʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʦʟʥʘʢ ʫ 

ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ, 2017ï2020 ʨʨ. 

ʐʠʬʨ YLD_TKW YLD_LE YLD_PM YLD_SB YLD_NB YLD_PH 
GYT 

index 

G1 -0,72 -0,51 -0,04 -0,58 -0,69 -0,43 -0,49 

G2 -0,36 -0,49 -0,55 0,38 0,84 1,01 0,14 

G3 0,16 -0,79 -0,49 0,84 0,16 0,79 0,11 

G4 -0,77 -0,97 -0,55 0,38 0,07 0,29 -0,26 

G5 -0,59 0,22 0,08 -0,75 -0,33 -1,32 -0,45 

G6 1,65 1,50 1,09 1,40 1,43 0,60 1,28 

G7 0,13 0,85 0,34 0,17 0,94 0,41 0,47 

G8 -0,87 0,07 -0,39 -1,56 -1,23 -1,53 -0,92 

G9 0,11 -0,37 -0,17 -0,42 -1,05 -0,25 -0,36 

G10 -1,25 0,63 -0,98 -0,15 -0,10 0,05 -0,30 

G11 -0,70 -1,29 0,10 -1,05 -0,57 -0,96 -0,75 

G12 1,48 -0,88 1,51 0,90 1,02 1,23 0,88 

G13 1,95 1,85 2,84 2,11 1,72 2,19 2,11 

G14 1,21 0,74 -1,15 0,29 0,76 -0,88 0,16 

G15 -0,65 -1,53 -0,55 -1,73 -1,83 -1,07 -1,23 

G16 -0,95 -0,29 -0,78 -0,26 -0,91 -0,40 -0,60 

G17 0,18 1,25 -0,31 0,04 -0,21 0,26 0,20 

ʇʨʠʤʽʪʢʘ: YLD_TKW ï ʧʦʻʜʥʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʤʘʩʠ 1000 ʟʝʨʝʥ; YLD_LE ï 

ʧʦʻʜʥʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ; YLD_PM ï ʧʦʻʜʥʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ; YLD_SB ï ʧʦʻʜʥʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʪʝʤʥʦ-ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ; YLD_NB ï ʧʦʻʜʥʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ; YLD_PH ï ʧʦʻʜʥʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ; GYT index ï ʟʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ ʛʝʥʦʪʠʧʫ ʟʘ ʧʦʻʜʥʘʥʥʷʤ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ 
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ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 5.5 ʧʨʦʚʝʜʝʥʦ ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ. ʇʨʠʥʮʠʧʠ 

ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ GYT biplot ʪʽʞ ʩʘʤʽ, ʱʦ ʡ ʜʣʷ GGE biplot, ʣʠʰʝ ʟ ʪʽʻʶ 

ʚʽʜʤʽʥʥʽʩʪʶ, ʱʦ ʪʝʨʤʽʥ çʩʝʨʝʜʦʚʠʱʝè ʟʘʤʽʥʝʥʦ ʥʘ ʢʦʤʙʽʥʘʮʽʶ 

çʚʨʦʞʘʡʥʽʩʪʴ*ʦʟʥʘʢʘè. ʅʘ ʨʠʩʫʥʢʫ 5.7 ʧʦʤʽʪʥʦ, ʱʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʦʻʜʥʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʦʟʥʘʢ ʤʘʣʠ ʜʦʩʠʪʴ ʚʠʩʦʢʫ 

ʜʠʬʝʨʝʥʮʽʶʶʯʫ ʟʜʘʪʥʽʩʪʴ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʜʦʚʞʠʥʘ ʚʝʢʪʦʨʽʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ, 

ʥʘʡʤʝʥʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ ʙʫʣʠ ʧʦʻʜʥʘʥʥʷ ʦʟʥʘʢ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ (YLD_LE), ʘ ʪʘʢʦʞ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʜʦ ʢʘʨʣʠʢʦʚʦʾ ʽʨʞʽ 

(YLD_PH). YLD_LE ʽ YLD_PH ʚʦʜʥʦʯʘʩ ʙʫʣʠ ʽ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʤʠ ʦʜʥʝ ʚʽʜ 

ʦʜʥʦʛʦ. ʗʢ ʚʠʩʦʢʦʶ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʶ, ʪʘʢ ʽ ʜʠʬʝʨʝʥʮʽʶʶʯʦʶ ʟʜʘʪʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʧʦʻʜʥʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʤʘʩʠ 1000 ʟʝʨʝʥ (YLD_TKW) ʪʘ 

ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʜʦ ʩʽʪʯʘʩʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ (YLD_NB).  

 

ʇʨʠʤʽʪʢʘ: ʪʫʪ ʽ ʥʘ ʨʠʩʫʥʢʘʭ 5.8ï5.10 ʰʠʬʨʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʥʘʯʝʥʥʷʤ ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣʠʮʽ 5.1, ʧʦʟʥʘʯʝʥʥʷ ʧʦʻʜʥʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʦʟʥʘʢ 

ï ʪʘʙʣʠʮʽ 5.5. 

 

ʈʠʩʫʥʦʢ 5.7 ï GYT biplot ʜʠʬʝʨʝʥʮʽʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʟʘ 

ʧʦʻʜʥʘʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ, 2017ï2020 ʨʨ.  
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ʈʠʩʫʥʦʢ 5.8 ʽʥʬʦʨʤʫʻ, ʱʦ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ G13 ɼʝʬʽʮʽʻʥʩ 5162, G12 

ɼʝʬʽʮʽʻʥʩ 5161, G6 ʅʫʪʘʥʩ 5073, ʘ ʪʘʢʦʞ G7 ʅʫʪʘʥʩ 4966 ʧʦʪʨʘʧʠʣʠ ʜʦ ʦʜʥʦʛʦ 

ʩʝʢʪʦʨʫ (ʤʝʛʘʩʝʨʝʜʦʚʠʱʘ) ʜʝ ʪʘʢʦʞ ʟʥʘʭʦʜʠʣʠʩʴ ʽ ʙʽʣʴʰʽʩʪʴ ʧʦʻʜʥʘʥʴ ʦʟʥʘʢ. ʅʘ 

ʤʝʞʽ ʜʘʥʦʛʦ ʤʝʛʘʩʝʨʝʜʦʚʠʱʘ ʨʦʟʪʘʰʦʚʘʥʦ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ G2 ʅʫʪʘʥʩ 4705 ʽ G3 

ʅʫʪʘʥʩ 4816. ʇʦʻʜʥʘʥʥʷ YLD_LE ʧʦʪʨʘʧʠʣʦ ʜʦ ʚʫʟʴʢʦʛʦ ʩʝʢʪʦʨʫ ʟ ʣʠʰʝ ʜʚʦʤʘ 

ʛʝʥʦʪʠʧʘʤʠ ï G14 ʅʫʪʘʥʩ 5184 ʽ G17 ʅʫʪʘʥʩ 5193. 

 

ʈʠʩʫʥʦʢ 5.8 ï GYT biplot çʭʪʦ-ʜʝ-ʧʝʨʝʤʽʛè ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʟ 

ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ, 2017ï2020 ʨʨ.  

 

GYT biplot ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʧʦʻʜʥʘʥʥʷ ʦʟʥʘʢ ʽ ʩʪʘʙʽʣʴʥʽʩʪʶ (ʨʠʩ. 5.9) 

ʚʢʘʟʫʻ, ʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚ ʜʦʩʣʽʜʽ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʜʦʩʣʽʜʞʝʥʠʭ ʧʦʻʜʥʘʥʴ 

ʦʟʥʘʢ (ʚ ʦʜʠʥʠʮʷʭ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ) ʧʝʨʝʚʘʞʘʣʠ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ G13 

ɼʝʬʽʮʽʻʥʩ 5162, G6 ʅʫʪʘʥʩ 5073, G12 ɼʝʬʽʮʽʻʥʩ 5161, G7 ʅʫʪʘʥʩ 4966, G2 

ʅʫʪʘʥʩ 4705, G3 ʅʫʪʘʥʩ 4816, G14 ʅʫʪʘʥʩ 5184, G17 ʅʫʪʘʥʩ 5193. ʈʝʰʪʘ 

ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʽ ʩʪʘʥʜʘʨʪ ʧʦʩʪʫʧʘʣʠʩʴ ʥʘʟʚʘʥʠʤ ʛʝʥʦʪʠʧʘʤ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʪʝ, ʱʦ ʜʣʷ ʩʪʘʥʜʘʨʪʫ G1 ɺʟʽʨʝʮʴ ʪʘ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ G9 ʅʫʪʘʥʩ 5070, G16 

ʅʫʪʘʥʩ 5191 ʭʘʨʘʢʪʝʨʥʦʶ ʙʫʣʘ ʚʠʩʦʢʘ ʩʪʘʙʽʣʴʥʽʩʪʴ.  




