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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʚʩʧʳʰʢʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ 

ʤʥʦʛʠʭ ʣʠʩʪʦʛʨʳʟʫʱʠʭ ʥʘʩʝʢʦʤʳʭ, ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʩʷ ʟʠʤʥʷʷ ʧʷʜʝʥʠʮʘ (Operophthera brumata L.). 

ʇʦʩʣʝʜʩʪʚʠʷ ʜʝʬʦʣʠʘʮʠʠ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʜʝʨʝʚʘ, 

ʜʨʝʚʦʩʪʦʷ ʠ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

ʅʘ ʫʨʦʚʥʝ ʜʝʨʝʚʘ ʩʣʝʜʩʪʚʠʝʤ ʜʝʬʦʣʠʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ 

ʢʨʦʥʳ, ʩʥʠʞʝʥʠʝ ʟʘʧʘʩʘ ʧʣʘʩʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʝ ʧʨʠʨʦʩʪʘ, ʫʩʳʭʘʥʠʝ ʧʦʙʝʛʦʚ ʠ 

ʚʝʪʚʝʡ ʚ ʢʨʦʥʝ, ʜʝʬʦʨʤʘʮʠʷ ʩʪʚʦʣʦʚ, ʩʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʝʨʝʚʘ ʢ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʧʦʪʝʨʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ, ʧʦʣʥʦʝ 

ʧʨʝʢʨʘʱʝʥʠʝ ʨʦʩʪʘ ʠ ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʷ. 

ʅʘ ʫʨʦʚʥʝ ʜʨʝʚʦʩʪʦʷ ï ʵʪʦ ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ, ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ 

ʫʩʳʭʘʥʠʝ ʥʘʩʘʞʜʝʥʠʡ, ʧʦʪʝʨʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ, ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. 

ʅʘ ʫʨʦʚʥʝ ʵʢʦʩʠʩʪʝʤʳ ï ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʥʘʩʘʞʜʝʥʠʡ 

(ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʦʷʥʠʷ), ʩʥʠʞʝʥʠʝ 

ʧʦʣʥʦʪʳ. 

ɺ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʪʝʨʠ ʧʨʠʨʦʩʪʘ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʜʫʙʘ ʦʪ 

ʜʝʬʦʣʠʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 20% ʝʞʝʛʦʜʥʦ, ʯʪʦ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʨʘʙʦʪʢʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ 

ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ɺʘʞʥʦ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʨʝʜʠʪʝʣʷ, ʧʦʩʢʦʣʴʢʫ 

ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʩʨʦʢʦʚ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʘʞʥʦ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʝ 

ʜʘʥʥʳʝ ʦ ʩʨʦʢʘʭ ʥʘʩʪʫʧʣʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʥʘʩʝʢʦʤʦʛʦ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʨʘʙʦʪʳ ʧʦ ʚʦʧʨʦʩʘʤ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʦʨʴʙʝ ʩ 

ʚʨʝʜʥʳʤʠ ʣʝʩʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 20 ʚʝʢʘ 

[ɺʠʢʪʦʨʦʚ, 1955, 1960, 1969, 1971, 1975; ʀʣʴʠʥʩʢʠʡ, 1961; ɺʦʨʦʥʮʦʚ,1963, 1967, 

1978, 1984, 1988, 1991, 1995; ʀʩʘʝʚ, ʍʣʝʙʦʧʨʦʩ, 1974, 1977; ʂʨʫʰʝʚ, 1978; ʀʩʘʝʚ, 

1984]. 

ʅʘʠʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ [ʂʦʞʘʥʯʠʢʦʚ, 1947, 1950], ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ [ʄʦʨʘʚʩʢʘʷ, 

1960; ʈʫʙʮʦʚ, ʈʫʙʮʦʚʘ, 1984; ɼʫʙʨʦʚʠʥ, 2005], ʘ ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [ɼʫʙʨʦʚʠʥ, 2005]. 

ʆʪʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ ʄʘʨʢʦʚʮʘ [1948],  ʉʝʣʠʱʝʥʩʢʦʡ 

[1948], ʂʦʥʦʥʦʚʦʡ [1964] ʠ ʜʨ. 

ʀʟʫʯʝʥʠʝʤ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʞʝ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [ɺʘʨʣʠ, 

ɻʨʘʜʫʵʣʣ, ʍʘʩʩʝʣʣ, 1978; Holliday, 1983], ʏʝʭʠʠ [Mrkva, 1968], ʂʘʥʘʜʝ [Cuming, 

1961; MacPhee, 1967; MacPhee et. al., 1988; Embree, 1970, 1991; Gillespie et. al., 

1978; Topp, Kirsten, 1991]. 

ɺʦʧʨʦʩʳ ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪ ʣʠʩʪʦʛʨʳʟʫʱʠʭ ʥʘʩʝʢʦʤʳʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʦʪ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ 

[ɺʦʨʦʥʮʦʚ, 1995; ɼʫʙʨʦʚʠʥ, 2005; ʄʝʰʢʦʚʘ, ɼʘʚʠʜʝʥʢʦ, 2008; ɹʘʭʚʘʣʦʚ, 2010; 

ʉʠʤʦʥʝʥʢʦʚʘ, 2011]. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ ʦʪ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ, ʵʬʬʝʢʪʠʚʥʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ 

ʩʪʨʘʪʝʛʠʷ ʟʘʱʠʪʳ ʦʪ ʜʘʥʥʦʛʦ ʚʨʝʜʠʪʝʣʷ ʚ ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ ʨʘʟʨʘʙʦʪʘʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. 
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ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚ ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ.  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

- ʚʳʷʚʠʪʴ ʦʯʘʛʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʧʳʰʝʢ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, 

ʩʪʘʮʠʘʣʴʥʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʠ ʢʦʨʤʦʚʳʝ ʧʦʨʦʜʳ ʚʨʝʜʠʪʝʣʷ; 

- ʠʟʫʯʠʪʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

- ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʪʦʬʘʛʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʨʝʚʦʩʪʦʝʚ 

ʜʣʷ  ʨʘʟʨʘʙʦʪʢʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʚʨʝʜʠʪʝʣʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ; 

- ʠʟʫʯʠʪʴ ʬʘʢʪʦʨʳ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʨʝʛʫʣʠʨʫʶʱʝʡ ʨʦʣʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʦʛʥʦʟʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʬʠʪʦʬʘʛʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʝʚʘ ʥʝʢʪʘʨʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ ʢʘʢ 

ʩʧʦʩʦʙʘ ʙʦʨʴʙʳ ʩ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʝʡ; 

- ʫʩʪʘʥʦʚʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʟʘʱʠʪʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ɺʧʝʨʚʳʝ ʜʣʷ ʫʩʣʦʚʠʡ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʨʘʟʨʘʙʦʪʘʥ ʵʢʩʧʨʝʩʩïʤʝʪʦʜ ʫʯʝʪʘ 

ʙʘʙʦʯʝʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʠʪʴ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʚʨʝʜʠʪʝʣʷ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

ɺʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 

ʧʨʠʚʣʝʯʝʥʠʷ ʵʥʪʦʤʦʬʘʛʦʚ ʧʫʪʝʤ ʧʦʩʝʚʘ ʥʝʢʪʘʨʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ ʢʘʢ ʩʧʦʩʦʙ 

ʙʦʨʴʙʳ ʩ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʝʡ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ. 
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ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ɺʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʯʘʛʦʚ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ. 

ɼʝʪʘʣʴʥʦ ʠʟʫʯʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʷʜʝʥʠʮʳ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ. 

ʅʘʡʜʝʥʳ ʧʘʨʘʤʝʪʨʳ ʠ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ  

ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʫʯʝʪʘ ʚʨʝʜʠʪʝʣʷ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʙʣʠʮʳ ʚʳʞʠʚʘʝʤʦʩʪʠ.  

ɺʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ, 

ʚʳʟʳʚʘʶʱʠʝ ʥʘʠʙʦʣʴʰʫʶ ʩʤʝʨʪʥʦʩʪʴ ʟʘ ʛʝʥʝʨʘʮʠʶ, ʘ ʪʘʢʞʝ ʩʧʝʢʪʨ ʧʨʠʨʦʜʥʳʭ 

ʵʥʪʦʤʦʬʘʛʦʚ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʧʨʦʛʥʦʟʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʫʛʨʦʟʫ ʦʙʲʝʜʘʥʠʷ 

ʥʘʩʘʞʜʝʥʠʡ ʩ ʮʝʣʴʶ ʥʘʟʥʘʯʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ 

ʦʪ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʠ ʜʘʥʘ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʦʣʦʛʠʷ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥʘ ʥʘ ʘʥʘʣʠʟʝ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʧʦʣʝʚʳʝ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

- ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʯʘʛʦʚ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ; 

- ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠ ̫ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚ ʜʨʝʚʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ; 

- ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ; 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ; 

- ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. 
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ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʆʙʲʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝʩʧʝʯʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ ʧʦ ʟʘʢʣʘʜʢʝ ʠ ʧʨʦʚʝʜʝʥʠʶ ʦʧʳʪʦʚ, ʘ ʪʘʢʞʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʝʪʦʜʘʤʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ, ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ 

ʝʞʝʛʦʜʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʨʦʬʝʩʩʦʨʩʢʦïʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʘʩʧʠʨʘʥʪʦʚ ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ. ʀ. 

ɺʘʚʠʣʦʚʘ (ʉʘʨʘʪʦʚ, 2012ï2014), ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦïʧʨʘʢʪʠʯʝʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ. ʀ. 

ɺʘʚʠʣʦʚʘ: çɺʘʚʠʣʦʚʩʢʠʝ ʯʪʝʥʠʷè (ʉʘʨʘʪʦʚ, 2012, 2013), ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦïʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ: çʈʘʟʚʠʪʠʝ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠè 

(ɺʦʨʦʥʝʞ, 2013). 

ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʦ 9 ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 3 ʚ ʠʟʜʘʥʠʷʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 6 ʛʣʘʚ, ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 164 ʩʪʨʘʥʠʮ r ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʢʩʪʘ. ʈʘʙʦʪʘ 

ʩʦʜʝʨʞʠʪ 30 ʪʘʙʣʠʮ, 21 ʨʠʩʫʥʦʢ, 15 ʧʨʠʣʦʞʝʥʠʡ. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 260 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 138 ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ 

ʉʦʠʩʢʘʪʝʣʴ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʦʜʠʣ ʧʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʘʩʴ ʘʚʪʦʨʦʤ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʧʦʣʥʝʥ ʘʚʪʦʨʦʤ ʩ 

ʨʝʜʘʢʮʠʝʡ ʨʫʢʦʚʦʜʠʪʝʣʷ. 
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ɻʃɸɺɸ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

1.1ʉʪʘʮʠʘʣʴʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʠ ʧʠʱʝʚʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʳ 

 

ɿʠʤʥʷʷ ʧʷʜʝʥʠʮʘ (Operophthera brumata L.) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɽʚʨʘʟʠʠ ʠ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (ʂʘʥʘʜʘ). ɺʨʝʜʠʪʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʧʦʚʨʝʞʜʘʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʯʘʱʝ ʚʩʝʛʦ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ, ʚʢʣʶʯʘʷ 

ʣʝʩʥʳʝ (ʜʫʙ, ʢʣʝʥ, ʚʷʟ, ʛʨʘʙ) ʠ ʧʣʦʜʦʚʳʝ (ʷʙʣʦʥʷ, ʛʨʫʰʘ, ʘʙʨʠʢʦʩ, ʚʠʰʥʷ, ʩʣʠʚʘ). 

ʆʜʥʘʢʦ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʘʨʝʘʣʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʧʦʨʦʜ 

ʦʛʨʘʥʠʯʝʥʦ. 

ɺ ʈʦʩʩʠʠ ʘʨʝʘʣ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚ ʦʩʥʦʚʥʦʤ ʩʦʚʧʘʜʘʝʪ ʩ ʘʨʝʘʣʦʤ ʜʫʙʘ 

ʯʝʨʝʰʯʘʪʦʛʦ (ʨʠʩʫʥʦʢ 1.1) [ʂʦʞʘʥʯʠʢʦʚ, 1950; ʈʫʙʮʦʚ, ʋʪʢʠʥʘ, 2011]. 

 

ʈʠʩʫʥʦʢ 1.1 ɸʨʝʘʣ ʠ ʟʦʥʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ (Operophthera brumata 

L.) 
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ɺ ʌʠʥʣʷʥʜʠʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ Quercus robur, ʟʠʤʥʷʷ 

ʧʷʜʝʥʠʮʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʘʝʪ ʯʝʨʝʤʫʭʫ ʦʙʳʢʥʦʚʝʥʥʫʶ Prunus padus ʠ 

ʨʷʙʠʥʫ ʦʙʳʢʥʦʚʝʥʥʫʶ Sorbus aucuparia (ʩʪʝʧʝʥʴ ʦʙʲʝʜʘʥʠʷ 90%), ʤʝʥʴʰʝ 

ʧʦʚʨʝʞʜʘʝʪʩʷ ʦʣʴʭʘ ʯʝʨʥʘʷ Alnus incana ʠ ʙʝʨʝʟʘ ʧʫʰʠʩʪʘʷ Betula pubescens 

(ʩʪʝʧʝʥʴ ʦʙʲʝʜʘʥʠʷ 25%) [Tikkanen O.-P. et. al., 1998]. 

ɺ ʐʦʪʣʘʥʜʠʠ ʦʪʤʝʯʝʥʦ ʧʠʪʘʥʠʝ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʥʘ ʝʣʠ ʩʠʪʭʠʥʩʢʦʡ [Watt, 

McFarlane, 1991]. 

ɺ ʂʘʥʘʜʝ ʜʝʬʦʣʠʘʮʠʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʢʨʘʩʥʳʡ ʜʫʙ ʠ 

ʷʙʣʦʥʷ [Cuming, 1961; MacPhee, 1967; MacPhee et. al., 1988; Embree, 1991]. 

K. Kirsten, W. Topp [1991a] ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʠʚʦʚʳʭ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

 

 

1.2 ʈʘʟʚʠʪʠʝ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

 

ʅʘʠʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ [ʂʦʞʘʥʯʠʢʦʚ, 1950], ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ [ʄʦʨʘʚʩʢʘʷ, 1960; 

ʈʫʙʮʦʚ, ʈʫʙʮʦʚʘ, 1984; ɼʫʙʨʦʚʠʥ, 2005], ʘ ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ [ɼʫʙʨʦʚʠʥ, 2005]. 

ʆʪʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ ʄʘʨʢʦʚʮʘ [1948],  ʉʝʣʠʱʝʥʩʢʦʡ 

[1948] ʠ ʜʨ. 

ʀʟʫʯʝʥʠʝʤ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʞʝ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [ɺʘʨʣʠ, 

ɻʨʘʜʫʵʣʣ, ʍʘʩʩʝʣʣ, 1978; Holliday, 1983], ʏʝʭʠʠ [R. Mrkva, 1968], ʂʘʥʘʜʝ [Cuming, 

1961; MacPhee, 1967; MacPhee et. al., 1988; Embree, 1970, 1991; Gillespie et. al., 

1978; Topp, Kirsten, 1991, 1991a]. 

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʘʶʪ ʚʣʠʷʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʩʨʦʢʠ ʨʘʟʚʠʪʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘʩʝʢʦʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʳ [ʂʦʞʘʥʯʠʢʦʚ, 1950; ʄʦʨʘʚʩʢʘʷ, 1960; ɺʠʢʪʦʨʦʚ, 1967, 1975; ɺʦʨʦʥʮʦʚ, 

1978; ɺʘʨʣʠ, ɻʨʘʜʫʵʣʣ, ʍʘʩʩʝʣʣ, 1978]. 
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ʇʦʷʚʣʝʥʠʝ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʧʝʨʚʳʭ ʟʘʤʦʨʦʟʢʦʚ, ʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʘʙʦʯʝʢ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5 ʜʦ 11 Áʉ 

[ʄʘʨʢʦʚʝʮ, 1948; ʉʝʣʠʱʝʥʩʢʘʷ, 1948; ʂʦʞʘʥʯʠʢʦʚ, 1950; ʄʦʨʘʚʩʢʘʷ, 1960]. 

ʃʝʪ ʙʘʙʦʯʝʢ ʦʪʤʝʯʘʝʪʩʷ ʩ ʢʦʥʮʘ ʩʝʥʪʷʙʨʷ ʜʦ ʢʦʥʮʘ ʥʦʷʙʨʷ. ʇʨʠ ʵʪʦʤ ʚʳʣʝʪ 

ʩʘʤʮʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʨʘʥʴʰʝ [ʄʘʨʢʦʚʝʮ, 1948; ʄʦʨʘʚʩʢʘʷ, 1960]. 

ʉʘʤʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝ ʧʠʪʘʶʪʩʷ, ʨʦʪʦʚʦʡ ʘʧʧʘʨʘʪ ʠʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʨʝʜʫʮʠʨʦʚʘʥ [ʄʘʭʦʪʠʥ, 1936; ʧʦ ʄʦʨʘʚʩʢʘʷ, 1960]. ʋ ʩʘʤʦʢ ʩʠʣʴʥʦ ʨʝʜʫʮʠʨʦʚʘʥʳ 

ʢʨʳʣʴʷ, ʚ ʩʠʣʫ ʯʝʛʦ ʦʥʠ ʩʦʚʝʨʰʝʥʥʦ ʣʠʰʝʥʳ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʦʣʝʪʫ. 

ʉʘʤʢʠ ʦʪʢʣʘʜʳʚʘʶʪ ʷʡʮʘ ʩʚʝʪʣʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʥʝʙʦʣʴʰʠʤʠ ʢʫʯʢʘʤʠ ʧʦ 

ʥʝʩʢʦʣʴʢʦ ʰʪʫʢ, ʨʝʞʝ ʧʦ ʦʜʥʦʤʫ ʥʘ ʩʪʚʦʣʘʭ ʠ ʚʝʪʚʷʭ ʜʝʨʝʚʴʝʚ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ. 

ʉʘʤʢʘ ʧʨʠʢʣʝʠʚʘʝʪ ʷʡʮʘ ʣʠʧʢʦʡ, ʩʢʦʨʦ ʪʚʝʨʜʝʶʱʝʡ ʞʠʜʢʦʩʪʴʶ 

[ʂʦʞʘʥʯʠʢʦʚ, 1950]. ʇʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʥʝ ʧʨʝʚʳʰʘʝʪ 389 ʷʠʮ [ʄʘʨʢʦʚʝʮ, 1948]. 

ʇʦ ʜʘʥʥʳʤ ɸ. ʉ. ʄʦʨʘʚʩʢʦʡ [1960], ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʘʤʦʢ ʦʪʢʣʘʜʳʚʘʝʪ ʷʡʮʘ 

ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ. ɸʚʪʦʨ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʩʘʤʢʠ ʤʦʛʫʪ ʧʦʜʥʠʤʘʪʴʩʷ ʥʘ 

ʫʩʦʭʰʠʝ ʜʝʨʝʚʴʷ ʠ ʥʘ ʧʦʜʣʝʩʦʢ ʠ ʪʘʤ ʦʪʢʣʘʜʳʚʘʪʴ ʷʡʮʘ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʩʘʤʢʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 21 ʜʥʷ [ʄʦʨʘʚʩʢʘʷ, 

1960], ʦʪ 6 ʜʦ 11 ʜʥʝʡ [ʄʘʨʢʦʚʝʮ, 1948]. 

ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ 10 ʜʥʝʡ ʷʡʮʘ ʩʪʘʥʦʚʷʪʩʷ ʦʨʘʥʞʝʚʳʤʠ, ʠ ʦʩʪʘʶʪʩʷ ʪʘʢʠʤʠ 

ʜʦ ʚʝʩʥʳ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ.  

ʀʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʷʡʮʘ ʧʦʯʪʠ ʩʨʘʟʫ 

ʧʦʩʣʝ ʦʪʢʣʘʜʢʠ ʥʘʯʠʥʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʥʦ ʚʩʢʦʨʝ ʠʭ ʨʘʟʚʠʪʠʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ 

ʚʩʝʛʜʘ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʠ ð ʩʪʘʜʠʠ ʟʘʨʦʜʳʰʝʚʦʡ ʧʦʣʦʩʳ, 

ʦʜʝʪʦʡ ʦʙʦʣʦʯʢʘʤʠ. ʆʜʥʘ ʠʟ ʥʠʭ, ʩʝʨʦʟʥʘʷ, ʠʤʝʝʪ ʦʨʘʥʞʝʚʦ-ʞʝʣʪʳʡ ʮʚʝʪ 

[ʂʦʞʘʥʯʠʢʦʚ, 1950].  

ʅʝʟʘʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʛʫʩʝʥʠʮ ʷʡʮʘ ʤʝʥʷʶʪ ʮʚʝʪ ʠ ʩʪʘʥʦʚʷʪʩʷ ʩʚʝʪʣʦ-

ʬʠʦʣʝʪʦʚʳʤʠ. 

ʅʘ ʋʢʨʘʠʥʝ ʛʫʩʝʥʠʮʳ ʧʦʷʚʣʷʶʪʩʷ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ - ʥʘʯʘʣʝ ʤʘʷ ʠ 

ʟʘʢʘʥʯʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʚ ʢʦʥʮʝ ʤʘʷ - ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ [ɿʘʚʝʜʥʶʢ, 1962], ʚ 
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ʫʩʣʦʚʠʷʭ ʃʠʪʚʳ ʦʢʫʢʣʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʠʶʥʷ [ʇʘʣʶʥʠʩ, 

1968]. 

ɺ ʮʝʣʦʤ, ʨʘʟʚʠʪʠʝ ʛʫʩʝʥʠʮ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʦʥʮʝ ʚʝʩʥʳ - ʥʘʯʘʣʝ ʣʝʪʘ 

[ʂʦʞʘʥʯʠʢʦʚ, 1950]. 

ɻʫʩʝʥʠʮʳ ʧʠʪʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʣʠʩʪʴʷʤʠ, ʥʘ ʪʘʢʞʝ ʧʦʚʨʝʞʜʘʶʪ ʙʫʪʦʥʳ 

ʧʫʪʝʤ ʚʳʝʜʘʥʠʷ ʚ ʥʠʭ ʙʦʨʦʟʜʦʢ [ʄʘʨʢʦʚʝʮ, 1948]. 

ɻʫʩʝʥʠʮʳ ʚʨʝʜʠʪʝʣʷ ʤʘʣʦʧʦʜʚʠʞʥʳ, ʥʘʭʦʜʷʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʩ ʥʠʞʥʝʡ 

ʩʪʦʨʦʥʳ ʣʠʩʪʘ ʠʣʠ ʤʝʞʜʫ ʣʠʩʪʴʷʤʠ, ʩʢʨʝʧʣʷʷ ʠʭ ʧʘʫʪʠʥʦʡ. 

ʆʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʫʩʝʥʠʮ ʷʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʝʜʝʣʘʭ 17-

20 х ʉ [ʂʦʞʘʥʯʠʢʦʚ, 1947]. 

ɻʫʩʝʥʠʮʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʢʫʢʦʣʢʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʠʶʥʷ. ʈʘʟʚʠʪʠʝ 

ʢʫʢʦʣʦʢ ʜʣʠʪʩʷ ʦʪ 3 ʜʦ 4 ʤʝʩʷʮʝʚ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʀ.ɺ. ʂʦʞʘʥʯʠʢʦʚ [1950], ʩʨʦʢ ʨʘʟʚʠʪʠʷ ʢʫʢʦʣʦʢ 

ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ. 

 

 

1.3 ʆʙʱʠʝ ʚʦʧʨʦʩʳ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʣʝʩʥʳʭ ʥʘʩʝʢʦʤʳʭ 

 

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʫʯʝʥʳʭ, ʩʠʩʪʝʤʘ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʣʞʥʘ 

ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʧʨʠʯʠʥ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʧʳʰʝʢ 

ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ [ɺʠʢʪʦʨʦʚ, 1975, ʀʩʘʝʚ ʠ ʜʨ. 1984,  

ɺʦʨʦʥʮʦʚ,1978]. 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʩʝʭ ʥʘʩʝʢʦʤʳʭ, ʦʜʥʘʢʦ ʚʩʧʳʰʢʘʤ 

ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦʜʚʝʨʞʝʥʘ ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʠʭ ʜʦʣʷ, ʚ ʵʪʫ ʛʨʫʧʧʫ 

ʚʭʦʜʠʪ ʟʠʤʥʷʷ ʧʷʜʝʥʠʮʘ. 

ɸ. ʉ. ʈʦʞʢʦʚ [1981] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ çʥʝ ʚʩʝ ʥʘʩʝʢʦʤʳʝ-ʬʠʪʦʬʘʛʠ ʩʧʦʩʦʙʥʳ 

ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʤʘʩʩʦʚʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠ ʥʝ ʚʩʷʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʧʦʧʫʣʷʮʠʠ ʝʩʪʴ ʚʩʧʳʰʢʘ ʨʘʟʤʥʦʞʝʥʠʷ. ʏʘʩʪʴ ʚʠʜʦʚ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʩʪʦʷʥʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʧʦʩʪʦʷʥʩʪʚʫ 
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ʫʩʣʦʚʠʡ ʚ ʟʘʥʠʤʘʝʤʦʡ ʥʠʰʝ. ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʥʘʩʝʢʦʤʳʭ ʦʪʥʦʩʷʪʩʷ ʚʠʜʳ, 

ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ, ʵʪʠ 

ʢʦʣʝʙʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʫʩʣʦʚʠʡ ʞʠʟʥʠ. ʊʨʝʪʴʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ 

ʥʘʩʝʢʦʤʳʝ, ʢʦʪʦʨʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ ʧʦʧʫʣʷʮʠʠ ʚʳʭʦʜʷʪ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʠ ʜʘʶʪ çʙʝʟʫʩʣʦʚʥʳʝè  ʚʩʧʳʰʢʠ ʤʘʩʩʦʚʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷè [ʧʦ: ʇʦʥʦʤʘʨʝʚ, 1992]. 

ʀʩʘʝʚ ɸ. ʉ. ʠ ʜʨ. [1984] ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʠʤ ʛʨʫʧʧʘʤ ʚʳʜʝʣʷʝʪ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ: ʩʪʘʙʠʣʴʥʳʡ, ʧʨʦʜʨʦʤʘʣʴʥʳʡ ʠ 

ʵʨʫʧʪʠʚʥʳʡ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ɸ. ʀ. ɺʦʨʦʥʮʦʚ [1978] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʣʦʢʘʣʴʥʳʝ ʚʩʧʳʰʢʠ 

ʦʙʳʯʥʦ ʩʚʷʟʘʥʳ ʩ ʤʝʩʪʥʳʤʠ ʪʠʧʘʤʠ ʧʦʛʦʜʳ ʠ ʚʦʟʥʠʢʘʶʪ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ 

ʚ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʩ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɺʦʟʤʦʞʥʳ ʣʦʢʘʣʴʥʳʝ ʚʩʧʳʰʢʠ ʚ ʦʩʣʘʙʣʝʥʥʳʭ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʣʝʩʘʭ.  

ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɸ. ʉ. ʄʦʨʘʚʩʢʦʡ [1960] ʟʠʤʥʷʷ ʧʷʜʝʥʠʮʘ ʜʘʝʪ ʣʦʢʘʣʴʥʳʝ 

ʚʩʧʳʰʢʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ, ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʟʦʥʝ ʩʤʝʰʘʥʥʳʭ 

ʣʝʩʦʚ, ʘ ʪʘʢʞʝ ʚ ʛʦʨʥʳʭ ʜʫʙʨʘʚʘʭ. 

ɺʪʦʨʦʡ ʪʠʧ ʚʩʧʳʰʝʢ ï ʧʘʥʜʝʤʠʯʝʩʢʠʝ, ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ 

ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ. ɼʣʷ ʪʘʢʠʭ ʚʩʧʳʰʝʢ ʭʘʨʘʢʪʝʨʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʠ 

ʦʯʝʥʴ ʛʣʫʙʦʢʘʷ ʜʝʧʨʝʩʩʠʷ ʧʦʩʣʝ ʟʘʪʫʭʘʥʠʷ. ʇʦʜʦʙʥʳʤ ʚʩʧʳʰʢʘʤ ʧʦʜʚʝʨʞʝʥʳ 

ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʚʠʜʳ ʬʠʪʦʬʘʛʦʚ [ɺʦʨʦʥʮʦʚ, 1978]. 

ʇʨʠʯʠʥʳ ʢʦʣʝʙʘʥʠʷ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʷʜʝ ʪʝʦʨʠʡ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦʙ ʦʜʥʦʤ ʨʝʰʘʶʱʝʤ ʬʘʢʪʦʨʝ, 

ʦʧʨʝʜʝʣʷʶʱʝʤ ʨʘʟʚʠʪʠʝ ʥʘʩʝʢʦʤʳʭ ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʘʨʘʟʠʪʘʨʥʘʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʠ [ʈʘʬʝʩ, 1964]. ɺ 

ʧʝʨʚʦʡ ʪʘʢʠʤ ʬʘʢʪʦʨʦʤ ʩʯʠʪʘʣʠ ʧʘʨʘʟʠʪʦʚ, ʚʦ ʚʪʦʨʦʡ ð ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ.  

ɼ.ʌ. ʈʫʜʥʝʚ [1962] ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʪʨʦʬʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʤʦʚʳʭ 

ʨʘʩʪʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ.  
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ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʝʨʝ ʩʚʷʟʳʚʘʣʠ ʜʠʥʘʤʠʢʫ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʦʨʤʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [ɹʝʥʢʝʚʠʯ, 1984]. ʆʜʥʘʢʦ, ʝʱʸ ʚ 1956 ʛ. ʌ. ʐʚʝʨʜʪʬʝʛʝʨ 

[Schwerdtfeger, 1956; ʧʦ ɼʫʙʨʦʚʠʥ, 2005] ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʪʝʦʨʠʶ ʦ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣʘ 

ʦʩʥʦʚʘʥʘ ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ [ɺʠʢʪʦʨʦʚ, 1967, 1971].  ɺ ʥʝʡ ʠʟʤʝʥʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʥʘʩʝʢʦʤʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ, ʩʢʣʘʜʳʚʘʶʱʠʡʩʷ ʠʟ ʦʪʢʣʦʥʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʣʫʯʘʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʘʙʠʦʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦ 

ʧʨʠʥʮʠʧʫ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ [ʀʩʘʝʚ ʠ ʜʨ., 1984].  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ ʪʝʦʨʠʝʡ ʚʩʝ ʬʘʢʪʦʨʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʧʦʧʫʣʷʮʠʶ, 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʤʦʜʠʬʠʮʠʨʫʶʱʠʝ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʨʝʛʫʣʠʨʫʶʱʠʝ, ʚʢʣʶʯʘʶʱʠʝ ʤʝʞʚʠʜʦʚʳʝ ʠ 

ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ [ɺʦʨʦʥʮʦʚ, 1978]. 

ʈʝʛʫʣʠʨʫʶʱʠʝ, ʪ.ʝ. ʧʣʦʪʥʦʩʪʴ-ʟʘʚʠʩʠʤʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʤʠ ʚ ʦʩʥʦʚʥʦʤ 

ʷʚʣʷʶʪʩʷ ʵʥʪʦʤʦʬʘʛʠ ʠ ʧʘʪʦʛʝʥʳ, ʚʩʪʫʧʘʶʪ ʚ ʜʝʡʩʪʚʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʥʘʩʝʢʦʤʦʛʦ. ʅʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʨʦʩʪʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ ʚʳʜʝʣʷʶʪʩʷ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʝʰʘʶʱʠʭ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʧʦʜʘʚʣʷʶʱʠʭ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ. 

ɺ ʦʩʥʦʚʝ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʥʘʩʝʢʦʤʳʭ 

ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴ ʜʠʥʘʤʠʢʠ, ʦʜʥʘʢʦ ʝʸ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʠʝ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ [ʈʘʬʝʩ, 1964, 1978, 1981, 

1989]. ʇʦʥʷʪʠʝ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʚʢʣʶʯʘʝʪ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʢʦʨʤʘ ʠ 

ʥʘʣʠʯʠʝ ʚ ʥʸʤ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʩ ʫʯʸʪʦʤ ʫʩʣʦʚʠʡ ʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ).  

ɸʙʠʦʪʠʯʝʩʢʠʝ ʠ ʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʨʝʜʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ, ʠʭ ʧʦʚʝʜʝʥʠʝ ʠ ʘʢʪʠʚʥʦʩʪʴ, ʭʦʜ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʤʦʨʬʦʛʝʥʝʟ ʠ ʨʘʟʚʠʪʠʝ [ʏʝʨʥʳʰʸʚ, 1996; ʧʦ: ʄʘʨʪʝʤʴʷʥʦʚ, 

ɹʘʭʚʘʣʦʚ, 2007]. ʀʭ ʜʝʡʩʪʚʠʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 
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ʧʦʧʫʣʷʮʠʠ - ʧʣʦʜʦʚʠʪʦʩʪʠ, ʩʤʝʨʪʥʦʩʪʠ, ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʣʦʚ, ʫʨʦʚʝʥʝ ʩʪʨʝʤʣʝʥʠʷ 

ʢ ʤʠʛʨʘʮʠʠ [ʄʘʨʪʝʤʴʷʥʦʚ, ɹʘʭʚʘʣʦʚ, 2007]. 

ɸ.ʀ. ɺʦʨʦʥʮʦʚ [1974, 1978] ʩʯʠʪʘʝʪ, ʯʪʦ ʤʦʜʠʬʠʮʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʧʨʠʯʠʥ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʤʘʩʩʦʚʳʭ ʨʘʟʤʥʦʞʝʥʠʡ 

ʚʨʝʜʠʪʝʣʝʡ ʣʝʩʘ. 

ʇʨʷʤʦʝ ʚʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʪʘʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ, ʧʣʦʜʦʚʠʪʦʩʪʴ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘʩʝʢʦʤʳʭ. 

ʂʦʩʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠ 

ʘʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʘʛʦʚ.  

ʊʘʢ, ʟʘʩʫʰʣʠʚʘʷ ʠ ʞʘʨʢʘʷ ʧʦʛʦʜʘ ʷʚʣʷʝʪʩʷ ʩʪʨʝʩʩʠʨʫʶʱʝʡ ʜʣʷ ʢʦʨʤʦʚʦʛʦ 

ʨʘʩʪʝʥʠʷ ʠ ʵʪʦ ʟʘʯʘʩʪʫʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʘʩʩʦʚʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʬʠʣʣʦʬʘʛʦʚ 

[ʏʝʨʥʳʰʸʚ, 1996; Price, 1997; ʧʦ: ʄʘʨʪʝʤʴʷʥʦʚ, ɹʘʭʚʘʣʦʚ, 2007]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʜʦʞʜʣʠʚʘʷ ʧʨʦʭʣʘʜʥʘʷ ʧʦʛʦʜʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʥʬʠʮʠʨʦʚʘʥʠʶ ʬʠʣʣʦʬʘʛʦʚ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʤʝʨʪʥʦʩʪʴ ʛʫʩʝʥʠʮ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʤʘʩʩʦʚʳʝ ʛʨʠʙʥʳʝ ʵʧʠʟʦʦʪʠʠ [ɹʦʨʠʩʦʚ ʠ ʜʨ., 2001; ʧʦ: ʄʘʨʪʝʤʴʷʥʦʚ, ɹʘʭʚʘʣʦʚ, 

2007]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʦʡ ʟʘʧʘʟʜʳʚʘʥʠʷ ʨʝʘʢʮʠʠ 

ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ, ʪ. ʝ. ʠʭ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ [ʀʩʘʝʚ, ʍʣʝʙʦʧʨʦʩ, 

1974, 1977]. 

ʂ ʠʥʝʨʮʠʦʥʥʳʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʤʝʞʚʠʜʦʚʳʝ ʠ ʚʥʫʪʨʠʚʠʜʦʚʳʝ 

ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ [ʀʩʘʝʚ, ʍʣʝʙʦʧʨʦʩ, 1974, 1977].  

ɺʥʫʪʨʠʚʠʜʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʞʸʩʪʢʠʭ ʚʠʜʦʚ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʩʦʙʝʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʚʠʜʘ. ʋ ʬʠʪʦʬʘʛʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʘʥʥʳʡ ʚʠʜ ʢʦʥʢʫʨʝʥʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʵʨʫʧʪʠʚʥʦʡ ʬʘʟʝ ʜʠʥʘʤʠʢʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʚʷʟʘʥ ʩ ʥʘʣʠʯʠʝʤ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ 

ʞʠʟʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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ʊʘʢ, ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʩʤʝʨʪʥʦʩʪʠ ʛʫʩʝʥʠʮ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʤʥʦʛʠʝ 

ʘʚʪʦʨʳ ʥʘʟʳʚʘʶʪ ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʠ ʤʝʞʚʠʜʦʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʩ ʟʝʣʝʥʦʡ ʜʫʙʦʚʦʡ 

ʣʠʩʪʦʚʝʨʪʢʦʡ [ʄʦʨʘʚʩʢʘʷ, 1960; ʈʫʙʮʦʚ, 1984; ɼʫʙʨʦʚʠʥ, 2004, 2005; Mrkva, 1968; 

Hunter, 1998]. 

ʀʟʫʯʘʷ ʧʨʠʯʠʥʳ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʩʪʦʛʨʳʟʫʱʠʭ ʥʘʩʝʢʦʤʳʭ, ɺ.ʉ. 

ɿʥʘʤʝʥʩʢʠʡ [1990], ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʯʠʩʣʝʥʥʦʩʪʴ 

ʚʨʝʜʠʪʝʣʝʡ ʩʚʷʟʘʥʘ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ, ʚ ʦʩʥʦʚʥʦʤ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ, ʬʘʢʪʦʨʦʚ. 

ʇʦʜʨʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʟʠʤʥʶʶ 

ʧʷʜʝʥʠʮʫ ʧʨʦʚʦʜʠʣ ʀ. ɺ. ʂʦʞʘʥʯʠʢʦʚ [1947, 1950]. 

ʉʦʛʣʘʩʥʦ ʝʛʦ ʜʘʥʥʳʤ, ʙʘʙʦʯʢʠ ʚʨʝʜʠʪʝʣʷ ʦʯʝʥʴ ʭʦʣʦʜʦʩʪʦʡʢʠ, ʧʝʨʝʥʦʩʷʪ 

ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ -15Áʉ. ʆʜʥʘʢʦ ʥʦʨʤʘʣʴʥʘʷ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚʦʟʤʦʞʥʘ 

ʣʠʰʴ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ ʠ ʧʨʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʧʘʜʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʥʫʣʷ. 

ɺ ʦʧʳʪʘʭ ʂʦʞʘʥʯʠʢʦʚʘ [1950] ʥʠʞʥʠʡ ʪʝʨʤʠʯʝʩʢʠʡ ʧʦʨʦʛ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʙʘʙʦʯʝʢ ʙʳʣ ʨʘʚʝʥ -26Á ʉ. 

ʇʦ ʜʘʥʥʳʤ ɺ. ʐʧʝʡʝʨʘ [Sʨʝʫʝʛ, 1954; ʧʦ: ɼʫʙʨʦʚʠʥ, 2005], ʷʡʮʘ ʥʝ ʛʠʙʥʫʪ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -20Á ʉ. 

A. W. MacPhee [1967] ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʥʘ 

ʬʘʟʝ ʷʡʮʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʨʝʜʝʣʘʭ ʦʪ -32 ʜʦ -37Á ʉ. 

ɸ. ʉ. ʄʦʨʘʚʩʢʘʷ [1960] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʜʘʚʣʝʥʠʷ 

ʚʩʧʳʰʢʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʚʨʝʜʠʪʝʣʷ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 1956 ʛ. 

ʙʳʣʠ ʩʠʣʴʥʳʝ ʤʦʨʦʟʳ (ʜʦ -41,3 Á), ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʷʡʮʘ ʚʳʤʝʨʟʣʠ ʥʘ 99, 3%.  

ɻʫʩʝʥʠʮʳ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʥʦʩʣʠʚʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʳ +30 - 32Áʉ ʚ 

ʪʝʯʝʥʠʝ 6 - 8 ʯʘʩʦʚ ʚ ʩʫʪʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʘ ʥʠʭ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ, ʝʩʣʠ ʞʝ 

ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʙʫʜʝʪ ʢʨʫʛʣʦʩʫʪʦʯʥʳʤ, ʥʘʙʣʶʜʘʝʪʩʷ 100% 

ʩʤʝʨʪʥʦʩʪʴ. ɻʫʩʝʥʠʮʳ ʤʦʛʫʪ ʟʘʢʦʥʯʠʪʴ ʨʘʟʚʠʪʠʝ ʧʨʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʟʜʫʭʘ +27 - 28Áʉ, ʥʦ ʠ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʢʫʢʣʠʚʘʶʪʩʷ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ.  
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ɺʳʩʦʢʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʨʘʟʚʠʪʠʠ ʛʫʩʝʥʠʮ ʩʠʣʴʥʦ ʚʣʠʷʝʪ 

ʥʘ ʨʘʟʚʠʪʠʝ ʢʫʢʦʣʦʢ, ʫʚʝʣʠʯʠʚʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʦʡ ʬʘʟʳ, ʧʨʠ ʵʪʦʤ 

ʩʤʝʨʪʥʦʩʪʴ ʵʪʠʭ ʢʫʢʦʣʦʢ ʚʝʣʠʢʘ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʉʨʦʢʠ ʨʘʟʚʠʪʠʷ ʢʫʢʦʣʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʨʦʩʪʝ 

ʛʫʩʝʥʠʮ, ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 40 ʩʫʪʦʢ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʜʦʩʪʠʛʘʝʪ 

ʧʦʯʪʠ 80 ʩʫʪʦʢ [ʂʦʞʘʥʯʠʢʦʚ, 1950]. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʛʫʩʝʥʠʮ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʫʢʦʣʦʢ [Topp, Kirsten, 

1991; Buse, Good, 1996]. 

ʈʘʟʚʠʪʠʝ ʢʫʢʦʣʦʢ ʚʨʝʜʠʪʝʣʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 17 ʜʦ 20 Áʉ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʣʝʪʦʤ ʣʠʰʴ ʝʜʠʥʠʯʥʳʭ ʦʩʦʙʝʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʢʫʢʦʣʦʢ ʪʦʣʴʢʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 25 ʩʫʪʦʢ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʜʦʩʪʠʛʘʝʪ ʜʚʫʭ ʤʝʩʷʮʝʚ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʨʘʟʚʠʪʠʝ ʢʫʢʦʣʦʢ, ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʢʦʨʝʥʠʷ ʠʭ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʫ 

ʜʨʫʛʠʭ ʯʝʰʫʝʢʨʳʣʳʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ +25Áʉ ʛʫʙʠʪʝʣʴʥʘ ʜʣʷ 

ʢʫʢʦʣʦʢ ʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʝʝ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʭʦʜʘ ʙʘʙʦʯʝʢ ʥʝ ʧʨʦʠʩʭʦʜʠʪ 

[ʂʦʞʘʥʯʠʢʦʚ, 1950]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (1 - 3Áʉ) ʨʘʟʚʠʪʠʝ ʢʫʢʦʣʦʢ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʦ ʦʥʦ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʧʨʠ ʚʦʟʚʨʘʱʝʥʠʠ ʠʭ ʚ ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʧʪʠʤʫʤʘ [ʂʦʞʘʥʯʠʢʦʚ, 1950]. 

R. Mrkva [1968] ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʢʫʢʦʣʦʢ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʧʝʨʝʜ 

ʧʦʷʚʣʝʥʠʝʤ ʙʘʙʦʯʝʢ ʧʨʠ +4Áʉ ʩʥʠʞʘʣʦ ʧʣʦʜʦʚʠʪʦʩʪʴ ʥʘ 30%. 

Peterson  N. A., Nilssen A. C. [1998] ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʥʠʟʢʠʭ 

(+ 6Áʉ) ʠ ʚʳʩʦʢʠʭ (+21-25Áʉ) ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʥʠʞʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʫʢʦʣʦʢ 

ʠ ʚʦʟʨʘʩʪʘʝʪ ʠʭ ʩʤʝʨʪʥʦʩʪʴ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʪʘʢ ʞʝ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʀ. ɺ. ʂʦʞʘʥʯʠʢʦʚʘ [1947] ʠ W. Topp, K. 

Kirsten [1991], ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 10 
ʦ
ʉ. 
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ʇʨʠ ʵʪʦʤ ʚ ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʩʪʦʛʨʳʟʫʱʠʭ ʥʘʩʝʢʦʤʳʭ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʝ ʧʨʷʤʦʝ, ʘ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ 

[ʍʘʥʠʩʣʘʤʦʚ, 1963]. 

ʕʪʦʛʦ ʤʥʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʣʩʷ ʠ ɼ. ʌ. ʈʫʜʥʝʚ [1962], ʩʯʠʪʘʚʰʠʡ, ʯʪʦ ʧʦʛʦʜʘ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʢʦʤʳʭ, ʥʦ ʜʝʡʩʪʚʠʝ ʝʝ ʧʨʦʷʚʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʦʩʚʝʥʥʦ ʯʝʨʝʟ 

ʩʦʩʪʦʷʥʠʝ ʢʦʨʤʦʚʳʭ ʧʦʨʦʜ.  

ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʩʧʳʰʢʠ 

ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʚʨʝʜʠʪʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʦʩʣʘʙʣʝʥʠʝʤ ʜʝʨʝʚʴʝʚ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ [ʕʜʝʣʴʤʘʥ, 1954; ʈʫʜʥʝʚ, 1962; ʍʘʥʠʩʣʘʤʦʚ, 1963; 

ʂʦʥʦʥʦʚʘ, 1964; ɺʦʨʦʥʮʦʚ, 1974, 1978; ʈʫʙʮʦʚ, 1984].  

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ ʠʛʨʘʝʪ ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʠʪʘʥʠʠ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʦʨʤʦʚʳʭ ʧʦʨʦʜʘʭ ʩʥʠʞʘʝʪʩʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʦʢ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʊʘʢ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ. ɺ. ɼʫʙʨʦʚʠʥʘ [2005] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ 

ʧʠʪʘʥʠʠ ʛʫʩʝʥʠʮ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʜʫʙʦʤ ʯʝʨʝʰʯʘʪʳʤ (ʨʘʥʥʝʡ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ) 

ʬʦʨʤʳ, ʷʩʝʥʝʤ, ʦʩʠʥʦʡ, ʷʙʣʦʥʝʡ ʣʝʩʥʦʡ ʠ ʣʠʧʦʡ ʤʝʥʷʝʪʩʷ ʚʝʩ ʢʫʢʦʣʦʢ ʩʘʤʦʢ ʠ 

ʧʣʦʜʦʚʠʪʦʩʪʴ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʝʥʳ ʧʨʠ ʧʠʪʘʥʠʠ 

ʛʫʩʝʥʠʮ ʥʘ ʜʫʙʝ ʨʘʥʥʝʡ ʬʦʨʤʳ, ʨʘʟʚʠʪʠʝ ʥʘ ʜʨʫʛʠʭ ʧʦʨʦʜʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʦ 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ. 

W. Wint [1983] ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʧʠʪʘʥʠʝ ʛʫʩʝʥʠʮ ʣʠʩʪʴʷʤʠ ʙʫʢʘ ʚʳʟʳʚʘʣʦ ʠʭ 

ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʧʦʨʦʜʳ 

ʣʠʩʪʴʝʚ ʜʫʙʘ, ʷʙʣʦʥʠ, ʩʣʠʚʳ ʠ ʣʝʱʠʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʣʦ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ. 

ʇʦ ʜʘʥʥʳʤ ɸ. ʉ. ʄʦʨʘʚʩʢʦʡ [1960], ʚʝʣʠʯʠʥʘ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ ʙʳʣʘ 

ʥʘʠʙʦʣʴʰʝʡ ʧʨʠ ʨʘʟʚʠʪʠʠ ʚʨʝʜʠʪʝʣʷ ʥʘ ʜʫʙʝ ʠ ʚʷʟʝ. 

A. Buse et. al. [1999] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʠ ʧʠʪʘʥʠʠ ʛʫʩʝʥʠʮ ʥʘ ʜʝʨʝʚʴʷʭ, 

ʨʘʩʪʫʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʚʝʩ ʢʫʢʦʣʦʢ ʤʝʥʴʰʝ. 

O.-P. Tikkanen et. al. [2000] ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʌʠʥʣʷʥʜʠʠ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʧʦʨʦʜʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʨʝʜʠʪʝʣʷ ʷʚʣʷʶʪʩʷ ʯʝʨʝʤʫʭʘ 
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ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ, ʚʨʝʜʠʪʝʣʴ ʤʦʞʝʪ ʧʠʪʘʪʴʩʷ ʪʘʢʞʝ ʥʘ ʪʦʧʦʣʝ ʠ 

ʦʩʠʥʝ, ʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʫʢʦʣʦʢ ʠ 

ʥʘʨʫʰʘʝʪʩʷ ʩʠʥʭʨʦʥʥʦʩʪʴ ʚ ʧʦʷʚʣʝʥʠʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʦʩʝʥʴʶ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ 

ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʢʦʨʤʦʚʘʷ ʧʦʨʦʜʘ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʩʘʤʦʢ, ʯʝʤ ʥʘ ʨʘʟʚʠʪʠʝ ʩʘʤʮʦʚ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʘʛʦʚ ʥʘ ʧʦʧʫʣʷʮʠʠ ʣʝʩʥʳʭ ʬʠʣʣʦʬʘʛʦʚ 

ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʨʝʛʫʣʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ. ʇʨʠʯʸʤ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʧʣʦʪʥʦʩʪʠ ʭʦʟʷʠʥʘ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʚʳʰʝ  ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʭʠʱʥʠʢʦʚ ʠ ʧʘʨʘʟʠʪʦʚ. 

ʍʠʱʥʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʤʝʶʪ ʫʟʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ 

ʩʠʣʴʥʦ ʧʨʠʚʷʟʘʥʳ ʢ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʬʠʣʣʦʬʘʛʘ. ʉʣʫʯʘʠ, ʢʦʛʜʘ 

ʭʠʱʥʠʯʝʩʪʚʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ 

ʥʘʩʝʢʦʤʳʭ-ʬʠʣʣʦʬʘʛʦʚ, ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠʤʠ [ʂʦʧʧʝʣ, ʄʝʨʪʠʩ, 1980; ʧʦ 

ʄʘʨʪʝʤʴʷʥʦʚ, ɹʘʭʚʘʣʦʚ, 2007]. ʆʜʥʘʢʦ ʚ ʬʘʟʝ ʜʝʧʨʝʩʩʠʠ ʬʠʪʦʬʘʛʦʚ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʭʠʱʥʠʢʦʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ-ʬʠʪʦʬʘʛʦʚ 

[ʌʨʘʥʮ, ʂʨʠʛ, 1984; ʧʦ: ʄʘʨʪʝʤʴʷʥʦʚ, ɹʘʭʚʘʣʦʚ, 2007]. 

ʏʠʩʣʝʥʥʦʩʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʨʘʟʠʪʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʭ ʭʦʟʷʝʚ. ɺʩʣʝʜ ʟʘ ʤʘʩʩʦʚʳʤ ʨʘʟʤʥʦʞʝʥʠʝʤ 

ʬʠʪʦʬʘʛʦʚ, ʟʘʯʘʩʪʫʶ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʧʘʪʦʛʝʥʦʚ ʠ ʧʘʨʘʟʠʪʦʠʜʦʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʠ ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʪʴ ʠʭ ʧʣʦʪʥʦʩʪʴ [ʄʘʨʪʝʤʴʷʥʦʚ, 

ɹʘʭʚʘʣʦʚ, 2007]. 

ʇʦ ʤʥʝʥʠʶ ʅ. ɸ. ʊʝʣʝʥʛʠ [1953], ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʵʥʪʦʤʦʬʘʛʠ, ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʧʦʩʦʙʥʳ ʦʧʨʝʜʝʣʷʪʴ ʦʙʱʠʡ ʭʦʜ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʭʦʟʷʝʚ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʵʥʪʦʤʦʬʘʛʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ 

ʚʨʝʜʠʪʝʣʝʡ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʠʙʦʣʝʝ ʧʦʣʝʟʥʳʤ ʚ ʠʟʫʯʝʥʠʠ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʩʯʠʪʘʶʪ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ 

ʥʘʠʙʦʣʴʰʫʶ ʩʤʝʨʪʥʦʩʪʴ ʚ ʧʦʧʫʣʷʮʠʠ.  

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ [Morris, 1959, 1963; Varley, Gradwell, 1960, 

1963, 1968, 1970; Solomon, 1957].  
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ʄʦʨʨʠʩ [1959] ʨʘʟʜʝʣʠʣ ʚʩʝ ʬʘʢʪʦʨʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʚʠʜ, ʥʘ 

ʜʚʘ ʪʠʧʘ: ʤʘʣʦʟʥʘʯʘʱʠʝ ʜʣʷ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʠ ʚʳʟʳʚʘʶʱʠʝ ʠʟ 

ʛʦʜʘ ʚ ʛʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʫʶ ʩʤʝʨʪʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʝʜʣʦʞʠʣ ʥʘʟʳʚʘʪʴ 

ʢʣʶʯʝʚʳʤʠ. ɺʘʨʣʠ ʠ ɻʨʘʜʫʵʣʣ [Varley, Gradwell, 1960] ʧʨʝʜʣʦʞʠʣʠ ʤʝʪʦʜʠʢʫ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʩʤʝʨʪʥʦʩʪʠ ʩ 

ʩʫʤʤʘʨʥʦʡ ʛʠʙʝʣʴʶ ʧʦʧʫʣʷʮʠʠ ʟʘ ʨʷʜ ʧʦʢʦʣʝʥʠʡ; ʝʩʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʬʘʢʪʦʨʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʭʦʜʥʳʤ ʩ ʩʫʤʤʘʨʥʦʡ ʩʤʝʨʪʥʦʩʪʴʶ, ʵʪʦʪ ʬʘʢʪʦʨ 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʢʣʶʯʝʚʳʤ [ʈʘʬʝʩ, 1968]. 

ʕʥʪʦʤʦʬʘʛʠ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʜʠʥʘʤʠʢʝ ʣʝʩʥʳʭ ʬʠʣʣʦʬʘʛʦʚ [Reardon, 1981; Price, 1997; ʧʦ ʄʘʨʪʝʤʴʷʥʦʚ, 

ɹʘʭʚʘʣʦʚ, 2007]. ʇʘʨʘʟʠʪʦʠʜʳ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʢ ʩʚʦʠʤ ʭʦʟʷʝʚʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʠʱʥʠʢʘʤʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ, ʷʚʣʷʷʩʴ 

ʨʝʛʫʣʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʣʝʩʥʳʭ ʬʠʣʣʦʬʘʛʦʚ. ɾʠʟʥʝʥʥʳʡ 

ʮʠʢʣ ʣʝʩʥʳʭ ʵʥʪʦʤʦʬʘʛʦʚ ʩʠʣʴʥʦ ʧʨʠʫʨʦʯʝʥ ʢ ʬʝʥʦʣʦʛʠʠ ʠʭ ʭʦʟʷʝʚ 

[ʄʘʨʪʝʤʴʷʥʦʚ, ɹʘʭʚʘʣʦʚ, 2007]. 

 

 

1.4 ʋʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʠ ʧʨʦʛʥʦʟ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

 

ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʠ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʯʝʪʘ [ɼʫʙʨʦʚʠʥ ɺ.ɺ., 2000, 2005].  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ 

ʤʝʪʦʜʳ ʫʯʝʪʘ ʣʠʰʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʜʘʥʥʳʭ ʧʦ ʚʝʣʠʯʠʥʝ ʠ 

ʢʦʣʠʯʝʩʪʚʫ ʫʯʝʪʥʳʭ ʝʜʠʥʠʮ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʶʪʩʷ ʤʘʣʦʜʦʩʪʦʚʝʨʥʳʝ 

ʜʘʥʥʳʝ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʟʘʩʝʣʝʥʥʦʩʪʴ 

ʥʘʩʘʞʜʝʥʠʡ [ɼʫʙʨʦʚʠʥ ɺ.ɺ., 2000, 2005]. 
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ʏʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜ ʪʨʝʭ ʤʦʜʝʣʴʥʳʭ ʚʝʪʚʝʡ, ʦʜʥʘʢʦ ʦʥ 

ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʟʘʧʘʩ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʦ ʚʳʩʦʪʝ 

ʢʨʦʥʳ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʤʝʪʦʜ çʦʢʦʣʦʪʘè ʥʘ ʨʘʩʯʠʱʝʥʥʫʶ ʧʣʦʱʘʜʢʫ ʠʣʠ ʧʦʣʦʛ 

ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʝʢʮʠʠ ʢʨʦʥʳ [ɼʫʙʨʦʚʠʥ ɺ. ɺ., 2000]. 

ɺ çʅʘʩʪʘʚʣʝʥʠʷʭ ʧʦ ʥʘʜʟʦʨʫ, ʫʯʝʪʫ ʠ ʧʨʦʛʥʦʟʫ ʭʚʦʝ- ʠ ʣʠʩʪʦʛʨʳʟʫʱʠʭ 

ʥʘʩʝʢʦʤʳʭ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʉʌʉʈè [1988] ʧʨʠʚʦʜʠʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʫʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ. 

ʋʯʝʪ ʥʘʩʝʢʦʤʳʭ ʚ ʢʨʦʥʝ ʜʝʨʝʚʴʝʚ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʙʱʠʡ ʠ ʯʘʩʪʥʳʡ. 

ʆʙʱʠʡ ʩʣʫʯʘʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, ʢʨʦʤʝ ʟʝʣʝʥʦʡ ʜʫʙʦʚʦʡ 

ʣʠʩʪʦʚʝʨʪʢʠ ʠ ʟʣʘʪʦʛʫʟʢʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʱʝʛʦ ʫʯʝʪʘ ʩʨʝʟʘʶʪ ʦʜʥʫ ʤʦʜʝʣʴʥʫʶ ʚʝʪʢʫ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ ʠʟ ʩʝʨʝʜʠʥʳ ʢʨʦʥʳ ʠʣʠ ʚʝʪʚʴ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʝʩʣʠ ʜʠʘʤʝʪʨ ʚʝʪʚʠ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʨʝʚʳʰʘʝʪ 2 ʩʤ ʧʝʨʝʜ ʝʝ ʦʭʚʦʝʥʥʦʡ ʠʣʠ ʦʙʣʠʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ. 

ʆʩʝʥʴʶ ʦʧʨʝʜʝʣʷʶʪ ʯʠʩʣʦ ʧʦʜʥʠʤʘʶʱʠʭʩʷ ʚ ʢʨʦʥʫ ʩʘʤʦʢ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʣʦʚʫʰʝʢ [ʅʘʩʪʘʚʣʝʥʠʷ ... , 1988]. ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʪʘʢʞʝ ʤʝʪʦʜ ʫʯʝʪʘ 

ʙʘʙʦʯʝʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʥʘ ʢʣʝʝʚʳʭ ʢʦʣʴʮʘʭ. 

ɺ ʧʨʘʢʪʠʢʝ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʪʠʧʘ ʧʨʦʛʥʦʟʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ:  

1. ʤʥʦʛʦʣʝʪʥʠʡ (ʥʘ ʧʝʨʠʦʜ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʣʝʪ); 

2. ʜʦʣʛʦʩʨʦʯʥʳʡ (ʥʝ ʤʝʥʝʝ ʛʦʜʘ ʠʣʠ ʩʝʟʦʥʘ); 

3. ʢʨʘʪʢʦʩʨʦʯʥʳʡ (ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʜʦ ʤʝʩʷʮʘ). 

ʄʥʦʛʦʣʝʪʥʠʡ ʠ ʜʦʣʛʦʩʨʦʯʥʳʡ ʚʠʜʳ ʧʨʦʛʥʦʟʘ ʦʩʥʦʚʘʥʳ ʥʘ ʟʥʘʥʠʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʦʣʦʛʠʠ ʚʨʝʜʠʪʝʣʝʡ, ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ʠ ʬʘʢʪʦʨʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ, 

ʇʦʩʢʦʣʴʢʫ ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʯʘʱʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʛʦʜʥʦʡ ʩʠʪʫʘʮʠʝʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʝʩʥʦ ʩʚʷʟʘʥʥʦʡ ʩ ʮʠʢʣʘʤʠ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʤʥʦʛʦʣʝʪʥʝʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ 

ʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʛʝʣʠʦʙʠʦʣʦʛʠʠ [ɺʦʨʦʥʮʦʚ, 1995]. 
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ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝ ʵʪʠ ʧʨʦʛʥʦʟʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʚʳʷʚʣʝʥʠʝ ʥʘʯʘʣʘ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʥʘʩʝʢʦʤʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʦʯʘʛʦʚ, 

ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠ ʥʘʟʥʘʯʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʩʥʦʚʥʳʤ 

ʤʝʪʦʜʦʤ ʧʨʦʛʥʦʟʘ ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʠʪʠʯʝʩʢʠʭ ʯʠʩʝʣ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɸ.ʀ. ʀʣʴʠʥʩʢʠʤ ʝʱʝ ʚ 1965 ʛʦʜʫ [ɺʦʨʦʥʮʦʚ, 

1978, ɼʫʙʨʦʚʠʥ, 2005].  

ʂʘʢ ʦʪʤʝʯʘʝʪ ɸ. ʀ. ɺʦʨʦʥʮʦʚ [1978], ʚʝʣʠʯʠʥʘ ʢʨʠʪʠʯʝʩʢʠʭ ʯʠʩʝʣ ʠʣʠ 

ʧʦʢʘʟʘʪʝʣʴ ʫʛʨʦʟʳ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʩʦʟʜʘʝʪʩʷ ʫʛʨʦʟʘ ʧʦʣʥʦʡ ʜʝʬʦʣʠʘʮʠʠ ʥʘʩʘʞʜʝʥʠʡ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʢʨʠʪʠʯʝʩʢʠʭ ʯʠʩʝʣ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ ʦ ʟʘʩʝʣʝʥʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʧʝʨʝʜ ʧʝʨʠʦʜʦʤ ʧʠʪʘʥʠʷ ʛʫʩʝʥʠʮ ʠ ʦ ʧʦʪʝʨʷʭ 

ʣʠʩʪʚʳ ʠʣʠ ʭʚʦʠ ʧʦʩʣʝ ʧʠʪʘʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʝʧʝʥʴ ʦʙʲʝʜʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 75 % ʠ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʫ ʧʨʠʥʠʤʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʯʠʩʣʘ. ʊʘʙʣʠʮʳ 

ʢʨʠʪʠʯʝʩʢʠʭ ʯʠʩʝʣ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʜʣʷ ʚʩʝʭ ʛʣʘʚʥʝʡʰʠʭ ʭʚʦʝ - ʠ ʣʠʩʪʦʛʨʳʟʫʱʠʭ 

ʥʘʩʝʢʦʤʳʭ.  

ʆʜʥʘʢʦ ʵʪʠ ʪʘʙʣʠʮʳ ʦʯʝʥʴ ʥʝʪʦʯʥʳ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ 

ʩʦʩʪʘʚʣʝʥʳ ʜʣʷ ʚʳʩʦʢʦʧʦʣʥʦʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʝʨʚʳʭ ʙʦʥʠʪʝʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʣʠʩʪʚʳ (ʭʚʦʠ) [ɺʦʨʦʥʮʦʚ, 1978].  

ɸʥʘʣʠʟʠʨʫʷ ʤʝʪʦʜʠʢʫ ɸ.ʀ. ʀʣʴʠʥʩʢʦʛʦ [1965] ɸ.ʀ. ɺʦʨʦʥʮʦʚ [1978] ʩʨʝʜʠ 

ʥʝʜʦʩʪʘʪʢʦʚ ʦʪʤʝʯʘʝʪ ʦʰʠʙʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʝʨʝʚʦʜʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʦʜʥʫ ʠʟ ʝʜʠʥʠʮ ʫʯʝʪʘ (1 ʤ
2
, ʦʜʥʦ ʜʝʨʝʚʦ, ʦʜʥʫ ʤʦʜʝʣʴʥʫʶ ʚʝʪʚʴ ʠ 

ʪ.ʜ.).  

ʇʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʜʝʨʝʚʴʝʚ ʠ ʚʝʪʚʝʡ ʩʠʣʴʥʦ ʤʝʥʷʝʪʩʷ, ʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ ʥʘ 1 ʤ
2
 ʧʦʚʝʨʭʥʦʩʪʠ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʦ ʩ ʧʦʛʨʝʰʥʦʩʪʷʤʠ. 

ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʥʘ 100 ʛ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ, ʠʩʧʦʣʴʟʫʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʠʘʤʝʪʨʦʤ ʚʝʪʚʠ ʠ ʤʘʩʩʦʡ ʣʠʩʪʚʳ ʠʣʠ ʭʚʦʠ 

ʥʘ ʥʝʡ.  
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ɿʥʘʷ ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʥʘ ʚʝʪʚʠ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʥʘ ʥʝʡ, 

ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʥʘ 100 ʛ.  

ʇʦ ʜʘʥʥʳʤ ʄ. ʉ. ʂʫʜʘʩʦʚʦʡ [2001], ʧʝʨʝʚʦʜ ʚ ʥʫʞʥʫʶ ʧʦʣʥʦʪʫ ʠ ʢʣʘʩʩ 

ʙʦʥʠʪʝʪʘ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʧʨʦʛʥʦʟʘ ʜʦ 20-50 % [ʧʦ: ɼʫʙʨʦʚʠʥ, 2005].  

ʌ. ʅ. ʉʝʤʝʚʩʢʠʤ [1971] ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘ 

ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʥʦʨʤʳ ʣʠʯʠʥʦʢ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠ 

ʦʞʠʜʘʝʤʦʡ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʚʳ (ʭʚʦʠ). ʆʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 

ʬʦʨʤʫʣʘ (5.13): 

f = 1,35Ĭtʩʨ Ĭ N0 (rk Ĭ w + r0),        (5.13) 

ʛʜʝ  f - ʦʞʠʜʘʝʤʘʷ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ, %; 

tʩʨ - ʧʦʣʦʚʠʥʘ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʦʢ; 

N0 - ʥʘʯʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʣʠʯʠʥʦʢ 1-ʛʦ ʚʦʟʨʘʩʪʘ ʥʘ 100 ʛ ʟʝʣʝʥʦʡ ʤʘʩʩʳ; 

rk - ʢʦʨʤʦʚʘʷ ʥʦʨʤʘ ʚʨʝʜʠʪʝʣʷ; 

w - ʚʳʞʠʚʘʝʤʦʩʪʴ ʛʫʩʝʥʠʮ (ʣʠʯʠʥʦʢ) ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ; 

r0 - ʥʘʯʘʣʴʥʘʷ ʤʘʩʩʘ ʦʪʨʦʜʠʚʰʠʭʩʷ ʣʠʯʠʥʦʢ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ ʌ. ʅ. ʉʝʤʝʚʩʢʦʛʦ ʜʣʷ ʧʨʦʛʥʦʟʘ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʦ 

ʩ ʨʷʜʦʤ ʩʣʦʞʥʦʩʪʝʡ [ɹʝʣʦʚ, 2004; ɼʫʙʨʦʚʠʥ, 2005].  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʤʦʚʦʡ 

ʥʦʨʤʳ ʚʨʝʜʠʪʝʣʷ, ʚʝʜʴ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʠ ʢʦʨʤʦʚʳʝ 

ʥʦʨʤʳ ʥʘʩʝʢʦʤʳʭ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳ ʪʱʘʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʝʝ ʦʧʨʝʜʝʣʝʥʠʠ. 

ɼʘʣʝʝ ʩʣʦʞʥʦʩʪʴ ʚʳʟʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʤʘʩʩʳ 

ʦʩʦʙʝʡ, ʯʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʪʦʣʴʢʦ 

ʯʪʦ ʚʳʣʫʧʠʚʰʠʭʩʷ ʛʫʩʝʥʠʮ (ʣʠʯʠʥʦʢ). ʆʜʥʘʢʦ ʚ ʤʦʜʝʣʠ ʌ. ʅ. ʉʝʤʝʚʩʢʦʛʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʛʫʩʝʥʠʮ (ʣʠʯʠʥʦʢ) ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ, 

ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʥʝʣʴʟʷ ʩʜʝʣʘʪʴ ʪʦʯʥʦ, ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ.  
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ʂʘʢ ʫʢʘʟʳʚʘʶʪ ɸ. ɸ. ɹʝʣʦʚ, ɸ. ʅ. ɹʝʣʦʚ [2004] çʟʘʜʘʯʘ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʨʴʙʳ ʩ ʚʨʝʜʥʳʤʠ ʣʝʩʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʘ ʢʨʠʪʠʯʝʩʢʠʭ ʯʠʩʝʣ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʝʝ 

ʨʝʰʝʥʠʠ ʜʦʣʞʥʳ  ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʠʩʭʦʜʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʢʦʤʦʛʦ-ʬʠʪʦʬʘʛʘ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʝʧʝʥʴʶ ʦʙʲʝʜʘʥʠʷ ʣʠʩʪʚʳ, ʥʦ ʠ ʜʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ ʠ ʪʝʤ ʩʘʤʳʤ ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʨʝʘʣʴʥʘʷ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴè. 

ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʥʘʯʘʣʦ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʥʘʩʝʢʦʤʳʭ, ʜʚʠʞʝʥʠʝ ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʪʝʧʝʥʴ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʡ, ʜʦʣʛʦʩʨʦʯʥʳʡ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟʳ [ɼʫʙʨʦʚʠʥ, 

2005]. 

 

 

1.5 ʆʙʟʦʨ ʩʦʩʪʦʷʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʦʪ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʣʝʩʘ ʠ ʣʝʩʥʦʡ 

ʵʥʪʦʤʦʣʦʛʠʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ 

ʟʘʱʠʪʳ ʣʝʩʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʚ ʧʨʘʢʪʠʢʝ ʣʝʩʦʟʘʱʠʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʜʭʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ 50-ʝ 

ʛʦʜʳ XX ʚ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʙʳʣʦ ʫʥʠʯʪʦʞʝʥʠʝ ʦʯʘʛʦʚ ʤʘʩʩʦʚʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʧʦʣʥʦʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʩʧʳʰʢʠ ʠ ʜʝʬʦʣʠʘʮʠʠ ʜʨʝʚʦʩʪʦʝʚ 

[ʂʦʣʪʫʥʦʚ, 2006; ɹʘʭʚʘʣʦʚ ʠ ʜʨ., 2010]. 

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʤʘʩʩʦʚʳʭ 

ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʪʦʣʴʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʘʢʠʭ 

ʫʩʣʦʚʠʡ, ʢʘʢ:  

1) ʥʘʣʠʯʠʠ ʪʦʯʥʦʡ ʩʠʩʪʝʤʳ ʥʘʜʟʦʨʘ, ʫʯʸʪʘ ʠ ʧʨʦʛʥʦʟʘ ʯʠʩʣʝʥʥʦʩʪʠ;  

2) ʦʙʦʩʥʦʚʘʥʥʦʤ ʠ ʚʟʚʝʰʝʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʚʳʙʦʨʫ ʠ ʥʘʟʥʘʯʝʥʠʶ ʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ;  
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3) ʥʘʣʠʯʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʨʝʜʠʪʝʣʝʡ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʟʥʘʥʠʝ ʙʠʦʣʦʛʠʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ [ɼʫʙʨʦʚʠʥ,2005; 

ʄʝʰʢʦʚʘ, ɼʘʚʠʜʝʥʢʦ, 2008; ʉʠʤʦʥʝʥʢʦʚʘ, 2011]. 

ʇʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠʥʩʝʢʪʠʮʠʜʦʚ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ 

ʠʟ-ʟʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ 

ʙʠʦʤʝʪʦʜʘ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. 

ʆʜʥʘʢʦ ʙʠʦʩʨʝʜʩʪʚʘ ʚ ʟʘʱʠʪʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʰʴ ʥʘ 50 

% ʦʙʱʝʡ ʧʣʦʱʘʜʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʪʩʷ ʙʦʨʴʙʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠ ʵʪʦʤ ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʭ ʧʨʠʤʝʥʷʶʪ ʙʝʟ ʫʯʝʪʘ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʤʘʣʦʠʟʫʯʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ ʛʨʘʜʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ 

ʧʦʧʫʣʷʮʠʡ ʥʘʩʝʢʦʤʳʭ, ʯʪʦ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [ɼʫʙʨʦʚʠʥ, 2005]. 

ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʯʘʛʦʚ ʤʘʩʩʦʚʳʭ ʣʠʩʪʦʛʨʳʟʫʱʠʭ 

ʥʘʩʝʢʦʤʳʭ, ʩʧʣʦʰʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʦʙʨʘʙʦʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʥʝ ʦʧʨʘʚʜʘʥʳ, 

ʩʚʷʟʘʥʳ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʩʨʝʜʩʪʚ ʠ ʧʨʠʚʦʜʷʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʝʩʪʠʮʠʜʘʤʠ. 

ʄʠʢʨʦʦʯʘʞʥʳʝ ʦʙʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʯʘʛʦʚ ʚʨʝʜʠʪʝʣʝʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʱʠʪʝ 

ʥʘʩʘʞʜʝʥʠʡ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ, ʩʥʠʞʘʶʪ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʮʝʥʦʟ. 

ʆʧʘʩʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʟʘʱʠʪʳ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʘʛʦʚ ʚʨʝʜʠʪʝʣʷ 

ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʠʚʝʣʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ 

ʠʜʝʝ ʩʦʯʝʪʘʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ [ʈʫʜʥʝʚ, ʊʝʣʝʥʛʘ, 1958]. 

ʇʨʘʢʪʠʢʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ (ʜʦʙʘʚʣʝʥʠʝ ʢ ʙʠʦʧʨʝʧʘʨʘʪʘʤ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 

1/20 ʯʘʩʪʠ ʧʨʠʥʷʪʦʡ ʥʦʨʤʳ ʨʘʩʭʦʜʘ). 
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ʕʥʪʦʤʦʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 

ʧʦʜʘʚʣʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʚʦʠʭ ʭʦʟʷʝʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʧʝʨʠʦʜ ʠʭ ʤʘʩʩʦʚʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ. ʇʦʜʘʚʣʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʥʘʩʝʢʦʤʳʭ-ʭʦʟʷʝʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʧʘʪʦʛʝʥʦʚ ʠʣʠ ʭʦʟʷʝʚ, ʪʘʢ ʠ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʭʦʟʷʝʚ, ʘ ʪʘʢʞʝ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʧʘʪʦʛʝʥʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʜʘʶʪ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʝʩʣʠ ʠʭ 

ʧʨʠʤʝʥʠʪʴ ʧʨʦʪʠʚ ʛʫʩʝʥʠʮ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ (Ƚ-ȽȽȽ), ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʠʙʝʣʴ 

ʵʥʪʦʤʦʬʘʛʦʚ ʚ ʧʘʨʘʟʠʪʠʨʦʚʘʥʥʳʭ ʛʫʩʝʥʠʮʘʭ ʤʠʥʠʤʘʣʴʥʘ [ɼʫʙʨʦʚʠʥ, 2005]. 

ɺ ʦʧʳʪʘʭ ɺ. ɺ. ɼʫʙʨʦʚʠʥʘ [2005] ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʦʨʴʙʝ ʩ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʝʡ ʥʘʨʷʜʫ ʩ ʠʥʛʠʙʠʪʦʨʦʤ ʭʠʪʠʥʘ ʜʠʤʠʣʠʥʦʤ ʧʦʢʘʟʘʣʠ ʪʘʢʞʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ (ʜʝʥʜʨʦʙʘʮʠʣʣʠʥ ʠ ʣʝʧʠʜʦʮʠʜ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʷʙʣʦʥʝʚʦʛʦ ʩʘʜʘ ʚ ɸʜʳʛʝʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ Bacillus thuringiensis 

var. kurstaki ʧʨʝʚʳʰʘʣʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʩʪʠʮʠʜʦʚ ʜʝʮʠʩ ʠ ɹʀ-58 [ʇʦʣʠʚʦʜʘ ʠ 

ʜʨ., 2007]. 

ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩʚʷʟʘʥʳ ʩ 

ʜʘʣʴʥʝʡʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʕʪʦ ʩʦʟʜʘʥʠʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ 

ʚʠʨʫʩʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨʥʳʭ ʬʦʨʤ ʧʨʝʧʘʨʘʪʦʚ; ʠʟʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʠ 

ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʮʝʣʦʤ ʠ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʝʢʪʠʮʠʜʦʚ ʚ ʥʘʩʘʞʜʝʥʠʷʭ [ɹʘʭʚʘʣʦʚ ʠ ʜʨ., 2007]. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʳʤʠ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʷʟʘʥ ʩ 

ʩʦʟʜʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ ʣʝʩʘ, 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʢʦʤʧʣʝʢʩʥʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ [ɹʘʭʚʘʣʦʚ ʠ ʜʨ., 

2007]. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʦʨʴʙʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʘʛʦʚ ʚʨʝʜʠʪʝʣʝʡ [ʈʳʚʢʠʥ, 

1952; ɺʦʨʦʥʮʦʚ, 1960]. ɺ. ʀ. ʊʦʙʠʘʩ [1959] ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʮʚʝʪʫʱʝʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʧʠʪʘʥʠʠ ʚʟʨʦʩʣʳʭ ʵʥʪʦʤʦʬʘʛʦʚ. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʮʚʝʪʫʱʠʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʠʪʘʥʠʝ ʜʣʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ ʠ ʜʚʫʢʨʳʣʳʭ, 

ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʝʥ. 

ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʃ. ʈ. ʈʦʛʦʯʘʷ [1971], ʤʫʭʠ-ʪʘʭʠʥʳ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ 

ʙʦʨʱʝʚʠʢʝ, ʜʠʢʦʡ ʤʦʨʢʦʚʠ ʠ ʩʥʳʪʠ. 

ʎʚʝʪʫʱʠʝ ʛʦʨʯʠʮʘ ʙʝʣʘʷ ʠ ʢʦʨʠʘʥʜʨ ʧʨʠʚʣʝʢʘʶʪ ʢʦʢʮʠʥʝʣʣʠʜ, ʩʠʨʬʠʜ, 

ʭʠʱʥʳʭ ʢʣʦʧʦʚ ʠ ʧʘʨʘʟʠʪʦʚ ʠʟ ʩʝʤʝʡʩʪʚʘ ʘʬʠʜʠʠʜ [ɸʜʘʰʢʝʚʠʯ, 1971]. 

ɺʦʟʜʝʣʳʚʘʥʠʝ ʬʘʮʝʣʠʠ, ʛʨʝʯʠʭʠ, ʫʢʨʦʧʘ ʠ ʢʣʝʚʝʨʘ ʢʨʘʩʥʦʛʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʠʣʝʥʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʥʘʝʟʜʥʠʢʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʦʧʫʣʷʮʠʶ ʚʨʝʜʠʪʝʣʷ [ʏʫʤʘʢʦʚʘ, 1971]. 

ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢ ʞʝ, ʯʪʦ ʜʣʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʠʭʥʝʚʤʦʥʠʜ ʥʘʠʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʪʘʢʠʝ ʥʝʢʪʘʨʦʥʦʩʳ, ʢʘʢ ʧʝʪʨʫʰʢʘ, ʪʨʠʛʦʥʝʣʣʘ, ʫʢʨʦʧ, ʛʨʝʯʠʭʘ, ʘ 

ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʤʫʭʠ-ʪʘʭʠʥʳ ʦʩʦʙʝʥʥʦ ʦʭʦʪʥʦ ʧʦʩʝʱʘʶʪ ʟʦʥʪʠʯʥʳʝ ʠ 

ʤʦʣʦʯʘʡʥʳʝ ʨʘʩʪʝʥʠʷ: ʙʦʨʱʝʚʠʢ, ʜʠʢʫʶ ʤʦʨʢʦʚʴ ʠ ʩʥʳʪʴ [Kopta et. al., 2012]. 

ʋʢʨʦʧ, ʚʘʩʠʣʝʢ ʩʠʥʠʡ, ʬʝʥʭʝʣʴ ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʨʠʚʣʝʢʘʶʪ ʢʦʢʮʠʥʝʣʣʠʜ, 

ʠʭʥʝʚʤʦʥʠʜ ʠ ʩʠʨʬʠʜ, ʘ ʥʘ ʧʦʩʝʚʘʭ ʢʘʣʝʥʜʫʣʳ ʚʩʪʨʝʯʘʝʪʩʷ ʭʠʱʥʳʡ ʞʫʢ Orius spp. 

[Kopta et. al., 2012]. 

ʆʜʥʘʢʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʪ ʤʝʪʦʜ ʧʦʣʫʯʠʣ ʚ ʧʨʘʢʪʠʢʝ 

ʟʘʱʠʪʳ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ [ʂʨʘʩʘʚʠʥʘ, ɼʦʨʦʭʦʚʘ, 2008], ʘ ʪʘʢʞʝ ʚ ʟʘʱʠʪʝ ʧʣʦʜʦʚʳʭ 

ʩʘʜʦʚ [ɺʦʨʦʪʳʥʮʝʚʘ, 1978]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʃ. ʇ. ʂʨʘʩʘʚʠʥʦʡ, ɻ. ʀ. ɼʦʨʦʭʦʚʦʡ [2008] ʧʦʨʘʞʝʥʥʦʩʪʴ 

ʚʨʝʜʠʪʝʣʝʡ ʠʟʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ ʦʥʠ ʙʳʣʠ ʩʦʙʨʘʥʳ: ʥʘ ʧʦʣʝ ʩ 

ʧʦʜʩʝʚʦʤ ʥʝʢʪʘʨʦʥʦʩʦʚ ʠʣʠ ʙʝʟ ʥʠʭ. 
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ʇʦ ʜʘʥʥʳʤ ʵʪʠʭ ʘʚʪʦʨʦʚ, ʛʫʩʝʥʠʮʳ ʢʘʧʫʩʪʥʦʡ ʙʝʣʷʥʢʠ, ʩʦʙʨʘʥʥʳʝ ʥʘ 

ʫʯʘʩʪʢʘʭ ʩ ʧʦʜʩʘʜʢʦʡ ʠʩʩʦʧʘ, ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʘʧʘʥʪʝʣʝʩʦʤ ʥʘ 98 % (ʚ ʢʦʥʪʨʦʣʝ ï 

ʥʘ 28 %); ʢʘʧʫʩʪʥʘʷ ʪʣʷ ʟʘʨʘʞʝʥʘ ʜʠʘʨʝʪʠʵʣʣʦʡ ʚ ʦʧʳʪʘʭ ʥʘ 95 %, ʚ ʢʦʥʪʨʦʣʝ ï ʥʘ 

8 %. 

ʆʪʜʝʣʴʥʳʝ ʦʧʳʪʳ ʧʦ ʙʦʨʴʙʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʣʝʩʘ ʩ ʧʦʤʦʱʴʶ ʧʦʜʩʝʚʘ 

ʥʝʢʪʘʨʦʥʦʩʥʳʭ ʪʨʘʚ ʧʨʦʚʦʜʠʣʠʩʴ ʄ. ʄ. ɼʦʨʦʚʩʢʦʡ [1988] ʠ ɸ. ʂ. ɸʨʪʶʭʦʚʩʢʠʤ 

[1995]. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʭʦʞʠ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʯʠʩʣʝʥʥʦʩʪʴ 

ʵʥʪʦʤʦʬʘʛʦʚ ʠ ʟʘʨʘʞʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ ʫʯʘʩʪʢʝ ʩ ʧʦʜʩʝʚʦʤ 

ʪʨʘʚ. 
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ɻʃɸɺɸ 2. ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʈɸʁʆʅɸ ʇʈʆɺɽɼɽʅʀʗ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʄɽʊʆɼʀʂɸ ʈɸɹʆʊʓ 

 

2.1 ʇʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ,  ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʪʨʝʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥʘʭ (ʣʝʩʦʩʪʝʧʥʦʡ, 

ʩʪʝʧʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ), ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʛʘʪʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʝʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ.  

ʃʝʩʠʩʪʦʩʪʴ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 6,2% (ɿʘʚʦʣʞʴʷ ï 2,0%, 

ʇʨʘʚʦʙʝʨʝʞʴʷ ï 11,6%). ʃʠʰʴ ʜʝʩʷʪʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʙʦʣʝʝ 30 ʜʨʝʚʝʩʥʳʭ ʠ ʩʪʦʣʴʢʦ 

ʞʝ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ. ɺ ʣʝʩʥʦʤ ʬʦʥʜʝ ʦʙʣʘʩʪʠ ʪʚʝʨʜʦʣʠʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ 

ʟʘʥʠʤʘʶʪ 328,7 ʪʳʩ. ʛʘ, ʦʩʥʦʚʥʦʡ ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʦʡ ʷʚʣʷʝʪʩʷ ʜʫʙ, 

ʢʦʪʦʨʳʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʧʣʦʱʘʜʠ 252,6 ʪʳʩ. ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 43,8% ʦʪ 

ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ.  

ʍʚʦʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʧʣʦʱʘʜʠ 78,2 ʪʳʩ. ʛʘ, ʠʟ ʥʠʭ 

ʧʣʦʱʘʜʴ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ ʩʦʩʪʘʚʣʷʝʪ 77,2 ʪʳʩ. ʛʘ. 

ʃʝʩʘ ʦʙʣʘʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʥʠʮʘʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ 

ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʆʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʧʦʚʳʰʝʥʥʳʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ (ʧʣʘʢʦʨʥʳʝ) ʠʣʠ ʧʦ ʩʢʣʦʥʘʤ ʠ ʜʥʠʱʘʤ 

ʙʘʣʦʢ (ʙʘʡʨʘʯʥʳʝ). ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʧʦʡʤʝʥʥʳʝ ʣʝʩʘ ʠ ʣʝʩʥʳʝ ʢʦʣʢʠ [ɼʦʢʣʘʜ 

... , 2014]. 

ʂʣʠʤʘʪ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʞʘʨʢʠʤ ʣʝʪʦʤ ʠ ʭʦʣʦʜʥʦʡ, ʤʘʣʦʩʥʝʞʥʦʡ ʟʠʤʦʡ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʧʝʨʝʭʦʜʥʳʤʠ ʩʝʟʦʥʘʤʠ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʟʠʤʳ ʚ ʩʨʝʜʥʝʤ 139 ʜʥʝʡ, ʘʙʩʦʣʶʪʥʳʡ 

ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ -38ʉÁ. ʉʥʝʞʥʳʡ ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʜʝʢʘʙʨʷ ʜʦ 
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ʢʦʥʮʘ ʤʘʨʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ. ʆʩʘʜʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʚʳʧʘʜʘʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 519 ʤʤ, 

ʧʨʠ ʵʪʦʤ ʥʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʧʨʠʭʦʜʠʪʩʷ 59-73% ʦʪ ʚʩʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ɼʣʷ ʨʘʡʦʥʦʚ 

ʇʨʘʚʦʙʝʨʝʞʴʷ ʛʦʜʦʚʘʷ ʩʫʤʤʘ ʩʦʩʪʘʚʣʷʝʪ 400-460ʤʤ, ʘ ʜʣʷ ʃʝʚʦʙʝʨʝʞʴʷ 275-360 

ʤʤ. 

ʉʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʇʨʘʚʦʙʝʨʝʞʴʷ ʠ ʃʝʚʦʙʝʨʝʞʴʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.1 ʠ ʚ ʧʨʠʣʦʞʝʥʠʷʭ 1, 2. 
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ʈʠʩʫʥʦʢ 2.1 ʉʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ɸ) ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (ɹ) ʧʦ ʩʪʘʥʮʠʷʤ ʆʢʪʷʙʨʴʩʢʠʡ ʛʦʨʦʜʦʢ ʠ ɽʨʰʦʚ 

 

 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 2012 ʛʦʜʘ 

 

ʗʥʚʘʨʴ 2012 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ 

ʠ ʦʙʠʣʠʝʤ ʦʩʘʜʢʦʚ. ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʩʦʩʪʘʚʠʣ 9,5Ü, ʧʨʝʚʳʩʠʚ ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘ 0,5Ü. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʘ 111% ʥʦʨʤʳ (39 ʤʤ). 

ɺʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʥʮʝ ʷʥʚʘʨʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 20 ʜʦ 35 ʩʤ. 

ʌʝʚʨʘʣʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʥʝʡ ʧʦʥʠʞʝʥʥʳʤ (ʥʘ 2é19Ü 

ʥʠʞʝ ʥʦʨʤʳ) ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ ʦʙʠʣʠʝʤ ʦʩʘʜʢʦʚ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣ -

15,1Ü(ʥʘ 5,2Ü ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ). 



32 

 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʘʷ ʤʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 34 ʤʤ (126% ʥʦʨʤʳ).  

 ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʤʝʩʷʮʘ ʩʦʭʨʘʥʷʣʩʷ ʫʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ. ɺʳʩʦʪʘ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 29 ʬʝʚʨʘʣʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 30 ʜʦ 53 ʩʤ. 

ʄʘʨʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ, ʙʦʣʴʰʦʡ 

ʩʫʪʦʯʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʦʙʠʣʠʝʤ ʦʩʘʜʢʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʚʠʜʝ ʩʥʝʛʘ. 

ɺ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʥʘʙʣʶʜʘʣʦʩʴ ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ ʘʥʦʤʘʣʴʥʦ-ʭʦʣʦʜʥʦʡ 

ʠ ʩʣʘʙʦʤʦʨʦʟʥʦʡ ʧʦʛʦʜʳ.  

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣ -5,7Ü, 

ʯʪʦ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 1,5Ü. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʘʷ ʤʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 38 ʤʤ (158% ʥʦʨʤʳ).  

ɼʦ ʢʦʥʮʘ ʤʝʩʷʮʘ ʩʦʭʨʘʥʷʣʩʷ ʫʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ. ʇʦ ʜʘʥʥʳʤ 

ʩʥʝʛʦʩʲʝʤʢʠ ʦʪ 31 ʤʘʨʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʙʳʣʘ 24é40 ʩʤ.  

ɸʧʨʝʣʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ ʜʝʬʠʮʠʪʦʤ 

ʦʩʘʜʢʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣ 

+13,2Ü, ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 5,8Ü.  

ʉʨʝʜʥʝʦʙʣʘʩʪʥʘʷ ʤʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 23 ʤʤ (79% ʥʦʨʤʳ 

ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʚʝʣʠʯʠʥʳ).  

ʋʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʩʦʰʝʣ ʧʦʟʞʝ 

ʦʙʳʯʥʦʛʦ ʥʘ 1é8 ʜʥʝʡ ï 5é10 ʘʧʨʝʣʷ, ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ 11é12 ʘʧʨʝʣʷ. 

ʇʦʣʥʦʝ ʦʪʪʘʠʚʘʥʠʝ ʧʦʯʚʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʥʘʙʣʶʜʘʣʦʩʴ 6é11 ʘʧʨʝʣʷ.    

ʄʘʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʘʥʦʤʘʣʴʥʦ-ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ 

ʜʝʬʠʮʠʪʦʤ  ʦʩʘʜʢʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʠʣʘ +17é20Ü, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʡʦʥʦʚ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 3é4Ü.  

ʉʨʝʜʥʝʦʙʣʘʩʪʥʘʷ ʤʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 19,4 ʤʤ (59% ʥʦʨʤʳ).  
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ʀʶʥʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʨʠʦʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʭʣʘʜʥʦʡ ʠ 

ʘʥʦʤʘʣʴʥʦ-ʞʘʨʢʦʡ ʧʦʛʦʜʳ, ʣʠʚʥʝʚʳʤʠ ʦʩʘʜʢʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʤʠʩʷ ʛʨʦʟʘʤʠ ʠ 

ʫʩʠʣʝʥʠʝʤ ʚʝʪʨʘ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʠʣʘ +20é+24,5Ü, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʡʦʥʦʚ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 1é3Ü.   

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 41 ʤʤ ï 79% 

ʥʦʨʤʳ.  

ʀʶʣʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ, ʣʠʚʥʝʚʳʤʠ 

ʦʩʘʜʢʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʤʠʩʷ ʛʨʦʟʘʤʠ ʠ ʰʢʚʘʣʠʩʪʳʤ ʫʩʠʣʝʥʠʝʤ ʚʝʪʨʘ ʜʦ 

ʢʨʠʪʝʨʠʝʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠ ʦʧʘʩʥʦʛʦ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʣʠʚʥʝʚʳʤʠ 

ʦʩʘʜʢʘʤʠ.    

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʝʥ +23,6Ü (ʥʘ 1,8Ü ʚʳʰʝ 

ʥʦʨʤʳ).  

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 49 ʤʤ ï 98% 

ʥʦʨʤʳ.  

ɸʚʛʫʩʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ, 

ʣʠʚʥʝʚʳʤʠ ʦʩʘʜʢʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʤʠʩʷ ʛʨʦʟʘʤʠ ʠ ʫʩʠʣʝʥʠʝʤ ʚʝʪʨʘ. ɺ ʪʝʯʝʥʠʝ 

ʤʝʩʷʮʘ ʥʘʙʣʶʜʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʧʦʛʦʜʳ ʩ ʨʝʛʫʣʷʨʥʦʡ ʩʤʝʥʦʡ 

ʩʠʥʦʧʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʨʠʦʜʦʚ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʡ ʧʦʛʦʜʳ ʠ 

ʘʥʦʤʘʣʴʥʦ-ʞʘʨʢʦʡ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʝʥ +22,7Ü (ʥʘ 3,3Ü ʚʳʰʝ 

ʥʦʨʤʳ).  

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 58 ʤʤ ï 149% 

ʥʦʨʤʳ. 

ɺ ʩʝʥʪʷʙʨʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʥʝʡ ʙʳʣ ʙʣʠʟʢʠʤ ʢ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ. ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʠʣ +14,6Ü 

(1,2Ü ʚʳʰʝ ʥʦʨʤʳ). 

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 26 ʤʤ ï 59% 

ʥʦʨʤʳ.  
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ɺ ʦʢʪʷʙʨʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʙʳʣ ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣ +9,4Ü (4,8Ü ʚʳʰʝ 

ʥʦʨʤʳ).  

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 59,8 ʤʤ ï 176% 

ʥʦʨʤʳ. 

ʅʦʷʙʨʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʳʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ ʜʝʬʠʮʠʪʦʤ ʦʩʘʜʢʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,0Ü 

ʚ ɹʘʟʘʨʥʦ-ʂʘʨʘʙʫʣʘʢʩʢʦʤ ʨʘʡʦʥʝ ʜʦ +2,6Ü ʚ ɼʫʭʦʚʥʠʮʢʦʤ ʨʘʡʦʥʝ.  

ʆʩʘʜʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʥʝʡ ʤʝʩʷʮʘ ʚʳʧʘʜʘʣʠ ʚ ʚʠʜʝ ʜʦʞʜʷ, ʚ ʦʪʜʝʣʴʥʳʝ 

ʜʥʠ ʚ ʚʠʜʝ ʤʦʢʨʦʛʦ ʩʥʝʛʘ. 

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 27,3 ʤʤ ï 68% 

ʥʦʨʤʳ.  

ɼʝʢʘʙʨʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʝʦʜʥʦʨʦʜʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ. 

ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʥʘʙʣʶʜʘʣʩʷ ʦʪʪʝʧʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʛʦʜʳ ʠ ʦʙʠʣʠʝ 

ʦʩʘʜʢʦʚ, ʚʳʧʘʜʘʚʰʠʭ ʚ ʩʤʝʰʘʥʥʦʡ ʬʘʟʝ (ʚ ʚʠʜʝ ʩʥʝʛʘ, ʤʦʢʨʦʛʦ ʩʥʝʛʘ, ʜʦʞʜʷ).  

ɺʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʧʨʝʦʙʣʘʜʘʣʘ ʘʥʦʤʘʣʴʥʦ-ʭʦʣʦʜʥʘʷ ʧʦʛʦʜʘ ʧʨʠ ʜʝʬʠʮʠʪʝ 

ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʪʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 1é3ʩʤ. ɺ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʜʝʢʘʜʳ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʧʦʥʠʞʘʣʘʩʴ ʜʦ -20é-26
ʦ
.  

ɺ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʙʳʣ ʙʣʠʟʢʠʤ ʢ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʥʦʨʤʝ, ʧʦʚʩʝʤʝʩʪʥʦ ʚʳʧʘʣ ʩʥʝʛ. ɺʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʢʦʥʝʮ ʜʝʢʘʙʨʷ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʙʳʣʘ ʦʪ 1 ʜʦ 9 ʩʤ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (-7,2Ü) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ (-7,1Ü).  

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 33,8 ʤʤ ï 84,5% 

ʥʦʨʤʳ [ɼʦʢʣʘʜ é , 2013] 
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ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 2013 ʛʦʜʘ 

 

ʗʥʚʘʨʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ: 

- ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʷʥʚʘʨʷ ʧʨʝʦʙʣʘʜʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʘʥʦʤʘʣʠʷ ʠ ʦʙʠʣʠʝ ʦʩʘʜʢʦʚ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʧʦʚʳʰʘʣʠʩʴ ʜʦ +1...+3Á; 

- ʚ ʢʦʥʮʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʙʳʣ ʥʠʞʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʥʦʨʤʳ. ʄʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʦʟʜʫʭʝ ʚ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ 

ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʧʦʥʠʞʘʣʠʩʴ ʜʦ -23...-32Á (26...29 ʷʥʚʘʨʷ).  

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ -

7,3é-11,4Ü.  ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʩʦʩʪʘʚʠʣ -8,7Ü, ʯʪʦ ʥʘ 1,3Ü ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʉʨʝʜʥʷʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʘ 120% ʥʦʨʤʳ (42 ʤʤ).  

ɺʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʢʦʥʝʮ ʷʥʚʘʨʷ ʙʳʣʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ 

ʦʙʣʘʩʪʠ ʥʠʞʝ ʥʦʨʤʳ ʠ ʩʦʩʪʘʚʠʣʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʦʪ 12 ʜʦ 34 ʩʤ.  

ɺ ʬʝʚʨʘʣʝ ʧʨʝʦʙʣʘʜʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʘʥʦʤʘʣʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ 

ʧʦʚʳʰʘʣʠʩʴ ʜʦ +1...+5Á. ɺ ʢʦʥʮʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʙʳʣ ʥʠʞʝ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʄʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʦʟʜʫʭʝ ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ 

ʧʦʥʠʞʘʣʠʩʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʜʦ -16...-23Á, ʤʝʩʪʘʤʠ ʜʦ -25...-26Á. 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ -

5,1é-9,9Ü, ʯʪʦ ʚʳʰʝ ʥʦʨʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 3,6é1,1Ü. 

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 16 ʤʤ ï 67% 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ.  

ɺʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʢʦʥʝʮ ʬʝʚʨʘʣʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ï ʦʪ 10 

ʜʦ 40 ʩʤ.  

ɺ ʤʘʨʪʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʚ 

ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʧʦʚʳʰʘʣʠʩʴ ʜʦ +3...+8Á, ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʜʦ +9...+14Á. 
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ʄʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʧʦʥʠʞʘʣʠʩʴ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʜʦ -18...-23Á, ʤʝʩʪʘʤʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʜʦ -

25...-26Á. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ -3,4Á 

ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʥʘ 0,8Á. 

ʆʩʘʜʢʠ ʚʳʧʘʜʘʣʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʥʝʡ ʤʝʩʷʮʘ ʚ ʚʠʜʝ ʩʥʝʛʘ, ʤʦʢʨʦʛʦ ʩʥʝʛʘ, 

ʩʥʝʛʘ ʩ ʜʦʞʜʝʤ ʠ ʜʦʞʜʷ. ʉʨʝʜʥʝʦʙʣʘʩʪʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʤʘʨʪʝ ï 43,2 ʤʤ (180% 

ʥʦʨʤʳ).  

ɺ ʘʧʨʝʣʝ ʥʘʙʣʶʜʘʣʦʩʴ ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ ʘʥʦʤʘʣʴʥʦ-ʪʝʧʣʦʡ ʧʦʛʦʜʳ ʠ 

ʧʝʨʠʦʜʦʚ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ, ʙʣʠʟʢʦʡ ʢ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ +9,3Á, ʯʪʦ ʚʳʰʝ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʥʘ 1,9Á. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʚ ʦʪʜʝʣʴʥʳʝ 

ʜʥʠ ʧʦʚʳʰʘʣʠʩʴ ʜʦ +24...+28Á. ʄʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠ 

ʚʪʦʨʞʝʥʠʠ ʭʦʣʦʜʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʚʪʦʨʦʡ 

ʜʝʢʘʜʳ ʧʦʥʠʞʘʣʠʩʴ ʜʦ -0...-5Á. 

ʆʩʘʜʢʠ ʚ ʘʧʨʝʣʝ ʚʳʧʘʜʘʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʜʦʞʜʷ, ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ 

ʤʝʩʪʘʤʠ ʧʦ ʦʙʣʘʩʪʠ ʩʤʝʰʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʜʦʞʜʴ ʩʦ ʩʥʝʛʦʤ, ʤʦʨʦʩʴ).  

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 27 ʤʤ (93% 

ʥʦʨʤʳ).  

ʄʘʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, ʧʨʝʚʳʰʘʶʱʠʤ ʢʣʠʤʘʪʠʯʝʩʢʫʶ 

ʥʦʨʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (+19,3Á) ʚʳʰʝ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ (1970-2000 ʛʦʜʳ) ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʥʘ 4,2Á. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʚ ʦʪʜʝʣʴʥʳʝ 

ʜʥʠ ʧʦʚʳʰʘʣʠʩʴ ʜʦ +30...+34Á. 

ɺ ʧʝʨʠʦʜ ʩ 11 ʧʦ 17 ʤʘʷ ʥʘʙʣʶʜʘʣʘʩʴ ʘʥʦʤʘʣʴʥʦ-ʞʘʨʢʘʷ ʧʦʛʦʜʘ, 

ʧʨʝʚʳʰʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ 

7,0...10,6Á. 
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ʄʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʦʟʜʫʭʝ ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʜʝʢʘʜʳ ʧʦʥʠʞʘʣʠʩʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʜʦ +1...+7Á. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ 3 ʤʘʷ ʤʝʩʪʘʤʠ ʥʘ ʟʘʧʘʜʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʟʘʤʦʨʦʟʢʠ ʥʘ ʧʦʯʚʝ ʜʦ -0...-2Á.  

ʆʩʘʜʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʧʘʜʘʣʠ ʚ ʚʠʜʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʣʠʚʥʝʚʳʭ 

ʜʦʞʜʝʡ ʧʨʠ ʛʨʦʟʘʭ, ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʤʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʨʘʚʥʷʣʘʩʴ 32 ʤʤ 

(97% ʥʦʨʤʳ). 

ʀʶʥʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, ʧʨʝʚʳʰʘʶʱʠʤ ʢʣʠʤʘʪʠʯʝʩʢʫʶ 

ʥʦʨʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (+21,1Á) ʚʳʰʝ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʥʘ 1,3Á.  

ʆʩʘʜʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʧʘʜʘʣʠ ʚ ʚʠʜʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʣʠʚʥʝʚʳʭ 

ʜʦʞʜʝʡ ʧʨʠ ʛʨʦʟʘʭ, ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʦʩʘʜʢʠ 

ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʦʙʣʘʩʪʠ ʤʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 

ʨʘʚʥʷʣʘʩʴ 70,4 ʤʤ (145% ʥʦʨʤʳ). 

ʀʶʣʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, ʧʨʝʚʳʰʘʶʱʠʤ ʢʣʠʤʘʪʠʯʝʩʢʫʶ 

ʥʦʨʤʫ ʤʝʩʪʘʤʠ ʧʦ ʦʙʣʘʩʪʠ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʙʳʣʘ ʚ ʠʥʪʝʨʚʘʣʝ 

+19,3...+23,7Á (ʚ ʧʨʝʜʝʣʘʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ). 

ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʠ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʦʩʘʜʢʠ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ɸʚʛʫʩʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ. ɺ 

ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʥʘʙʣʶʜʘʣʦʩʴ ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ ʞʘʨʢʦʡ, ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʡ ʠ 

ʧʨʦʭʣʘʜʥʦʡ ʧʦʛʦʜʳ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʙʳʣʘ ʚ 

ʠʥʪʝʨʚʘʣʝ +19,1...+23,9Á (ʚ ʧʨʝʜʝʣʘʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ). 

ʆʩʘʜʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʧʘʜʘʣʠ ʚ ʚʠʜʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʣʠʚʥʝʚʳʭ 

ʜʦʞʜʝʡ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʣʠʩʴ ʛʨʦʟʳ. ʅʘʠʙʦʣʴʰʝʝ 
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ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ (36...54 ʤʤ ï 80...110% ʤʝʩʷʯʥʦʡ ʥʦʨʤʳ) ʚʳʧʘʣʦ ʚ 

ʟʘʧʘʜʥʳʭ, ʩʝʚʝʨʥʳʭ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʠ ʤʝʩʪʘʤʠ ʚ ʃʝʚʦʙʝʨʝʞʴʝ. 

ɺ ʩʝʥʪʷʙʨʝ ʥʘʙʣʶʜʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤʳ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʥʷʣʩʷ +13,0Á ï ʚ 

ʧʨʝʜʝʣʘʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʧʦ 

ʦʙʣʘʩʪʠ ʦʪ +11,3Á ʥʘ ʩʝʚʝʨʝ ʜʦ +14,8Á, ʥʘ 0,4...1,1Á ʥʠʞʝ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʟʥʘʯʝʥʠʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ (125...161 ʤʤ ï 250...395% 

ʤʝʩʷʯʥʦʡ ʥʦʨʤʳ) ʚʳʧʘʣʦ ʚ ʇʨʘʚʦʙʝʨʝʞʴʝ ʠ ʤʝʩʪʘʤʠ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ 

ʃʝʚʦʙʝʨʝʞʴʷ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ (50...87 ʤʤ ï 147-223% ʥʦʨʤʳ) 

ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʤʝʩʪʘʤʠ ʥʘ ʚʦʩʪʦʢʝ ʃʝʚʦʛʦ ʙʝʨʝʛʘ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ. 

ɺ ʦʢʪʷʙʨʝ ʥʘʙʣʶʜʘʣʩʷ ʥʝʦʜʥʦʨʦʜʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ: 

- ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʧʨʝʦʙʣʘʜʘʣʘ ʧʨʦʭʣʘʜʥʘʷ ʧʦʛʦʜʘ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʨʝʞʠʤʦʤ ʥʘ 2...4Á ʥʠʞʝ ʩʨʝʜʥʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ; 

- ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʜʝʢʘʜʳ ʦʢʪʷʙʨʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʧʦʚʳʰʝʥʥʦʛʦ ʨʝʞʠʤʘ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʥʷʣʩʷ +6,5Á ï 

ʚ ʧʨʝʜʝʣʘʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ (ʦʪʢʣʦʥʝʥʠʝ +0,9Á).  

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʩʷʯʥʦʡ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣ 28 ʤʤ (82% 

ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʚʝʣʠʯʠʥʳ). 

ʅʦʷʙʨʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ 

ʜʝʬʠʮʠʪʦʤ ʦʩʘʜʢʦʚ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʥʷʣʘʩʴ ʧʦ ʦʙʣʘʩʪʠ ʦʪ 2,2 ʜʦ 

3,6Á ʪʝʧʣʘ, ʯʪʦ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 4,7...5,9Á. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʩʷʯʥʦʡ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣ 20 ʤʤ (50% 

ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʚʝʣʠʯʠʥʳ). 

ʇʝʨʝʭʦʜ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʨʝʟ +5Á ʚ ʩʪʦʨʦʥʫ ʧʦʥʠʞʝʥʠʷ 

ʥʘʙʣʶʜʘʣʩʷ 10...15 ʥʦʷʙʨʷ ʥʘ 24...29 ʜʥʝʡ ʧʦʟʞʝ ʤʥʦʛʦʣʝʪʥʠʭ ʩʨʦʢʦʚ, ʘ 19...23 

ʥʦʷʙʨʷ ʥʘ 8...16 ʜʥʝʡ ʧʦʟʞʝ ʥʦʨʤʳ ʦʥʘ ʧʝʨʝʰʣʘ ʯʝʨʝʟ 0Á. 
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ɼʝʢʘʙʨʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ 

ʜʝʬʠʮʠʪʦʤ ʦʩʘʜʢʦʚ. ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʘʚʥʷʣʩʷ -3,8Á, ʯʪʦ ʥʘ 3,3Á ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʉʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʩʷʯʥʦʡ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣ 25 ʤʤ (63% 

ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʚʝʣʠʯʠʥʳ) [ɼʦʢʣʘʜ é , 2014]. 

 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 2014 ʛʦʜʘ 

 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ -7,8Áʉ, ʯʪʦ ʥʘ -1,2Áʉ ʥʠʞʝ ʥʦʨʤʳ. 

ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ  ʩʦʩʪʘʚʠʣʘ 41 ʤʤ (100% ʦʪ ʥʦʨʤʳ). ʄʠʥʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (-28,8Á ʉ) ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 30 ʷʥʚʘʨʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ - 10 

ʷʥʚʘʨʷ (+6,0Á ʉ). 

ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʳ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʷʥʚʘʨʷ ʩʦʩʪʘʚʠʣʦ -

0,9Áʉ (ʬʘʢʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ -9,0Á ʉ ʧʨʠ ʥʦʨʤʝ ʚ -8,1Áʉ). ʄʝʩʷʯʥʘʷ ʩʫʤʤʘ 

ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 30 ʤʤ (88% ʦʪ ʥʦʨʤʳ). ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (-

26,4Áʉ) ʙʳʣʘ 2 ʬʝʚʨʘʣʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (+3,0Áʉ) ʙʳʣʘ 19 

ʬʝʚʨʘʣʷ. 

ʌʘʢʪʠʯʝʩʢʘʷ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʨʪʘ -0,1Áʉ, ʯʪʦ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 

2,4Áʉ. ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʤʘʨʪʝ 31 ʤʤ (106% ʦʪ ʥʦʨʤʳ). ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (-12,5Áʉ) ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 3 ʤʘʨʪʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ (+17,0Áʉ) 26 ʤʘʨʪʘ. 

ʅʦʨʤʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʘʧʨʝʣʷ +8,1Áʉ, ʬʘʢʪʠʯʝʩʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʩʷʮʘ +7,2Áʉ (ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʳ -0,9Áʉ). ɺʳʧʘʣʦ ʦʩʘʜʢʦʚ 32 ʤʤ, 

ʠʣʠ 103% ʦʪ ʥʦʨʤʳ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (-4,3Áʉ) ʙʳʣʘ 11 ʘʧʨʝʣʷ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (22,0Áʉ) ʙʳʣʘ 21 ʘʧʨʝʣʷ. 

ʅʦʨʤʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘ ̫+15,7Áʉ. ʌʘʢʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʝʩʷʮʘ ʩʦʩʪʘʚʠʣʘ +18,9, ʯʪʦ ʥʘ 3,2Áʉ ʚʳʰʝ ʥʦʨʤʳ. ɺʳʧʘʣʦ ʦʩʘʜʢʦʚ 15 ʤ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 43% ʦʪ ʥʦʨʤʳ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (+3,3Áʉ) ʙʳʣʘ 5 ʤʘʷ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (31,6Áʉ) ʙʳʣʘ 16 ʤʘʷ. 

ʅʦʨʤʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠʶʥʷ: 20,3Áʉ, ʬʘʢʪʠʯʝʩʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʩʷʮʘ +19,3Áʉ, ʯʪʦ ʥʘ 1,0Áʉ ʥʠʞʝ ʥʦʨʤʳ. ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ 50 
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ʤʤ (166% ʦʪ ʥʦʨʤʳ). ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (+8,5Áʉ) ʙʳʣʘ 29 ʠʶʥʷ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ (+31,6Áʉ) ʙʳʣʘ 5 ʠʶʥʷ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʶʣʷ +22,2Áʉ, ʧʨʠ ʥʦʨʤʝ +22,4Áʉ (ʦʪʢʣʦʥʝʥʠʝ 

ʦʪ ʥʦʨʤʳ -0,2Áʉ). ʅʦʨʤʘ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʚ ʠʶʣʝ ʩʦʩʪʘʚʣʷʝʪ 49 ʤʤ. ɺʳʧʘʣʦ 

ʦʩʘʜʢʦʚ 12 ʤʤ (24% ʦʪ ʥʦʨʤʳ). ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (11,8Áʉ) ʙʳʣʘ 

27 ʠʶʣʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ (33,7Áʉ) ʙʳʣʘ 31 ʠʶʣʷ. 

ʅʦʨʤʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʘʚʛʫʩʪʘ +20,6Áʉ. ʌʘʢʪʠʯʝʩʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʩʷʮʘ ʙʳʣʘ ʥʘ 2,4Áʉ ʚʳʰʝ ʥʦʨʤʳ ʠ ʩʦʩʪʘʚʠʣʘ 23,0Áʉ. ʉʫʤʤʘ 

ʦʩʘʜʢʦʚ 36 ʤʤ (116% ʦʪ ʥʦʨʤʳ). ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (12,2Áʉ) ʙʳʣʘ 

31 ʘʚʛʫʩʪʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ (37,1Áʉ) ʙʳʣʘ 15 ʘʚʛʫʩʪʘ. 

ʅʦʨʤʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʝʥʪʷʙʨʷ +14,3Áʉ. ʌʘʢʪʠʯʝʩʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʩʷʮʘ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ: +14,9Á. ʆʪʢʣʦʥʝʥʠʝ ʦʪ 

ʥʦʨʤʳ +0,6Áʉ. ʉʫʤʤʘ ʦʩʘʜʢʦʚ 4 ʤʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 8% ʦʪ ʥʦʨʤʳ. ʉʘʤʘʷ ʥʠʟʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (2,7Áʉ) ʙʳʣʘ 18 ʩʝʥʪʷʙʨʷ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (25,0Áʉ) ʙʳʣʘ 8 ʩʝʥʪʷʙʨʷ. 

 

 

2.2 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2014 

ʛʦʜʳ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʣʦʱʘʜʷʭ, ʟʘʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʕʥʛʝʣʴʩʩʢʦʛʦ ʠ 

ʉʘʨʘʪʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚ, ʣʝʩʧʘʨʢʭʦʟʘ ʂʫʤʳʩʥʘʷ ʧʦʣʷʥʘ ʠ ʚ ʣʝʩʦʧʦʣʦʩʘʭ ʅʀʀʉʍ 

ʖʛʦ-ɺʦʩʪʦʢʘ, ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʨʘʟʣʠʯʥʦʡ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ʧʨʠʣʦʞʝʥʠʝ 3). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʚʢʣʶʯʘʣʠ: 

1. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

2. ʀʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʩʪʘʮʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʠ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ ʢ ʢʦʥʢʨʝʪʥʳʤ ʢʦʨʤʦʚʳʤ ʧʦʨʦʜʘʤ. 

3. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 
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4. ɺʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʩʤʝʨʪʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʬʘʢʪʦʨʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

5. ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʢʪʘʨʦʥʦʩʥʳʭ ʪʨʘʚ ʚ ʙʦʨʴʙʝ ʩ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʝʡ 

6. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʥʘ ʧʦʧʫʣʷʮʠʶ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʳ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʱʠʪʳ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʨʝʜʠʪʝʣʷ ʧʨʦʠʟʚʦʜʠʣʩʷ ʫʯʝʪ 

ʩʨʦʢʦʚ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟ ʦʥʪʦʛʝʥʝʟʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʮʝʥʢʦʡ ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ. ʀʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ 

ʨʘʟʚʠʪʠʝ ʛʫʩʝʥʠʮ (ʘʧʨʝʣʴ-ʤʘʡ) ʠ ʣʝʪ ʙʘʙʦʯʝʢ (ʦʢʪʷʙʨʴ-ʥʦʷʙʨʴ) [ɼʦʙʨʦʚʦʣʴʩʢʠʡ, 

1969; ɼʫʙʨʦʚʠʥ, 2005]. 

ʀʟʫʯʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʦʩʴ 

ʢʘʞʜʳʝ 3-5 ʜʥʝʡ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʭʦʜʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʯʘʛʘʭ 

ʨʘʟʤʥʦʞʝʥʠʷ ʬʠʣʣʦʬʘʛʘ. ʊʦʯʢʠ ʫʯʝʪʘ ʨʘʟʤʝʱʘʣʠʩʴ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʤʘʨʰʨʫʪʥʦʤʫ 

ʭʦʜʫ [ɼʫʙʨʦʚʠʥ, 2005]. 

ʋʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʛʫʩʝʥʠʮ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʨʭʥʝʡ, ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʷʭ 

ʢʨʦʥʳ ʥʘ ʢʦʥʮʝʚʳʭ ʚʝʪʚʷʭ, ʠʤʝʶʱʠʭ 15-25 ʪʦʯʝʢ ʨʦʩʪʘ ʧʨʠ ʧʦʤʦʱʠ ʩʫʯʢʦʨʝʟʘ 

[ʅʘʩʪʘʚʣʝʥʠʷ é , 1988]. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠʩʴ ʪʘʢʞʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ 

ʥʘʩʝʢʦʤʳʭ; ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʦʙʲʝʜʘʥʠʷ ʜʝʨʝʚʴʝʚ. 

ʋʯʝʪ ʢʫʢʦʣʦʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʧʦʯʚʝʥʥʳʭ ʨʘʩʢʦʧʦʢ 

[ʅʘʩʪʘʚʣʝʥʠʷ é , 1988]. 

ʂʫʢʦʣʢʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʧʨʠ ʫʯʝʪʝ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ: 

1. ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ; 

2. ʙʦʣʴʥʳʝ; 

3. ʧʘʨʘʟʠʪʠʨʦʚʘʥʥʳʝ; 

4. ʧʦʚʨʝʞʜʝʥʥʳʝ ʭʠʱʥʠʢʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʙʨʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: 

- ʦʪʚʝʨʩʪʠʝ ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʥʘ ʦʙʦʣʦʯʢʝ ʢʫʢʦʣʢʠ ʦʟʥʘʯʘʣʦ ʚʳʭʦʜ ʥʘʝʟʜʥʠʢʘ; 
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- ʦʪʚʝʨʩʪʠʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʥʘ ʦʙʦʣʦʯʢʝ ʢʫʢʦʣʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 

ʧʦʨʘʞʝʥʠʠ ʪʘʭʠʥʦʡ; 

- ʦʪʚʝʨʩʪʠʝ ʢʨʫʧʥʦʡ ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ  ʦʟʥʘʯʘʣʦ ʧʦʚʨʝʞʜʝʥʠʝ 

ʭʠʱʥʠʢʘʤʠ. 

ɹʘʙʦʯʝʢ ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʘ ʢʣʝʝʚʳʭ ʢʦʣʴʮʘʭ ʰʠʨʠʥʦʡ 10-15 ʩʤ, ʟʘʣʦʞʝʥʥʳʭ  

ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 1,5 ʤ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. ʂʣʝʝʚʳʝ ʢʦʣʴʮʘ ʚʳʧʦʣʥʷʣʠʩʴ ʠʟ ʩʤʝʩʠ 

ʘʚʪʦʣʘ ʠ ʩʦʣʠʜʦʣʘ ʚ ʧʨʦʧʦʨʮʠʠ 2 ʢ 1, ʧʨʠʤʝʥʷʣʩʷ ʪʘʢʞʝ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʡ ʢʣʝʡ 

[ʄʦʨʘʚʩʢʘʷ, 1960].  

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʧʨʠʤʝʥʷʣʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʩʧʦʩʦʙ ʫʯʝʪʘ ʩ ʧʦʤʦʱʴʶ 

ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʙʫʤʘʛʠ (ʨʠʩʫʥʦʢ 2.2), ʧʦʜʨʦʙʥʝʝ ʤʝʪʦʜʠʢʘ ʦʧʠʩʘʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ 2.2 ʂʣʝʝʚʦʝ ʢʦʣʴʮʦ ʜʣʷ ʦʪʣʦʚʘ ʙʘʙʦʯʝʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ  

(ʕʥʛʝʣʴʩʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ) 
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ʆʩʤʦʪʨ ʢʣʝʝʚʳʭ ʢʦʣʝʮ ʧʨʦʚʦʜʠʣʩʷ ʢʘʞʜʳʝ ʪʨʠ ʜʥʷ, ʙʘʙʦʯʝʢ ʧʦʜʩʯʠʪʳʚʘʣʠ, 

ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʣʠ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʣʝʪʘ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʶʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʜʠʩʧʝʨʩʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʧʦ ʢʘʞʜʦʡ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʢʝ. 

ɼʠʥʘʤʠʢʘ ʣʝʪʘ ʙʘʙʦʯʝʢ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʧʫʪʝʤ ʦʪʣʦʚʘ 

ʩʘʤʮʦʚ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʫʶ ʩʚʝʪʦʚʫʶ ʣʦʚʫʰʢʫ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʩʣʝʞʝʥʠʝʤ ʟʘ ʘʢʪʠʚʥʦʩʪʴʶ ʩʘʤʦʢ ʥʘ ʢʣʝʝʚʳʭ ʢʦʣʴʮʘʭ. 

ʅʘʨʷʜʫ ʩ ʧʦʣʝʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʪʘʢʞʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ, ʚ 

ʭʦʜʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʥʘʩʝʢʦʤʳʤ ʬʘʟ ʨʘʟʚʠʪʠʷ. ɼʣʷ 

ʵʪʦʛʦ ʚʝʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ ʦʩʦʙʝʡ. ʅʘʯʘʣʦʤ ʧʦʷʚʣʝʥʠʷ 

ʩʣʝʜʫʶʱʝʡ ʬʘʟʳ ʦʥʪʦʛʝʥʝʟʘ ʩʯʠʪʘʣʩʷ ʧʝʨʝʭʦʜ ʜʦ 15%  ʦʩʦʙʝʡ. ʄʘʩʩʦʚʦʝ 

ʧʦʷʚʣʝʥʠʝ - ʜʦ 50-60% ʦʩʦʙʝʡ, ʘ ʟʘʚʝʨʰʝʥʠʝ ʧʝʨʠʦʜʘ ʠʟʫʯʘʝʤʦʡ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʜʦ 

80-90% ʦʩʦʙʝʡ. 

ʇʦʩʪʨʦʝʥʠʝ ʬʝʥʦʢʣʠʤʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ 

[ɼʦʙʨʦʚʦʣʴʩʢʠʡ, 1969; ɼʫʙʨʦʚʠʥ, ʊʝʥʷʝʚʘ, ʂʨʠʮʢʘʷ, 2011] 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʫʯʝʪʦʚ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʥʘʩʝʢʦʤʦʛʦ 

ʧʝʨʝʚʦʜʠʣʠʩʴ ʥʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʝʜʠʥʠʮʫ ʫʯʝʪʘ (100 ʪʦʯʢʘʤ ʨʦʩʪʘ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʪʦʯʝʢ ʨʦʩʪʘ ʥʘ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʷʭ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʬʦʨʤʫʣʝ (2.1) [ɿʥʘʤʝʥʩʢʠʡ, 1979]: 

y=38,9d+7,2d
2
,   (2.1) 

ʛʜʝ y ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ ʚ ʢʨʦʥʝ ʜʝʨʝʚʘ, ʰʪ.  

d ï ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʝʨʝʚʘ, ʩʤ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʚʳʷʚʣʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʚʨʝʜʠʪʝʣʷ. 

ʋʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʟ 

ʥʘʩʝʢʦʤʦʛʦ. ɺʟʷʪʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʙʥʳʭ ʝʜʠʥʠʮ ʥʦʩʠʣʦ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʡ 

ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 
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ʉʤʝʨʪʥʦʩʪʴ ʷʠʮ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʨʘʟʥʠʮʝ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʟʷʪʳʭ ʠʟ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʷʠʮ ʠ ʦʪʨʦʜʠʚʰʠʭʩʷ ʠʟ ʥʠʭ 

ʛʫʩʝʥʠʮ. 

ʉʤʝʨʪʥʦʩʪʴ ʛʫʩʝʥʠʮ ʠʟʫʯʘʣʘʩʴ ʧʫʪʝʤ ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʘʜʢʦʚ. 

ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠʩʴ ʛʫʩʝʥʠʮʳ, ʧʦʛʠʙʰʠʝ ʦʪ ʧʘʨʘʟʠʪʦʚ, ʙʦʣʝʟʥʝʡ, ʘ ʪʘʢʞʝ 

ʦʪ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʠʯʠʥ. 

ɺʝʩʥʦʡ, ʚ ʧʝʨʠʦʜ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʥʘ ʜʫʙʝ, ʧʨʦʚʦʜʠʣʩʷ ʫʯʝʪ 

ʚʥʝʜʨʠʚʰʠʭʩʷ ʚ ʧʦʯʢʫ ʛʫʩʝʥʠʮ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

ʆʧʨʝʜʝʣʷʣʘʩʴ ʩʤʝʨʪʥʦʩʪʴ ʦʪʨʦʜʠʚʰʠʭʩʷ ʛʫʩʝʥʠʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʯʠʩʣʘ 

ʚʥʝʜʨʠʚʰʠʭʩʷ ʚ ʧʦʯʢʫ ʛʫʩʝʥʠʮ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʦʩʦʙʝʡ ʚ ʫʯʝʪʝ. 

ʇʨʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʨʘʩʧʫʩʢʘʥʠʝʤ ʧʦʯʝʢ ʥʘ ʜʫʙʝ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʧʷʪʴ ʢʘʪʝʛʦʨʠʠ [ʏʝʢʘʥʦʚʘ, 1974]: 

ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʦʪ ʤʝʞʚʠʜʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ 

ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʧʫʪʝʤ ʩʦʜʝʨʞʘʥʠʷ ʛʫʩʝʥʠʮ ʚ ʤʘʨʣʝʚʳʭ ʠʟʦʣʷʪʦʨʘʭ, 

ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʚʝʪʚʷʭ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ.  

ʅʘ ʜʝʨʝʚʝ ʧʦʤʝʱʘʣʠ ʜʚʘ ʤʘʨʣʝʚʳʭ ʠʟʦʣʷʪʦʨʘ: ʚ ʧʝʨʚʦʤ ʩʦʜʝʨʞʘʣʠʩʴ 

ʛʫʩʝʥʠʮʳ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʝʡ, ʚʦ ʚʪʦʨʦʤ ʧʨʦʚʦʜʠʣʠ ʫʯʝʪ ʤʝʞʚʠʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʟʜʝʩʴ ʛʫʩʝʥʠʮʳ ʚʨʝʜʠʪʝʣʷ ʩʦʜʝʨʞʘʣʠʩʴ ʚʤʝʩʪʝ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʚʠʜʘʤʠ. 

ɻʫʩʝʥʠʮʳ ʚʟʚʝʰʠʚʘʣʠʩʴ ʜʦ ʧʦʤʝʱʝʥʠʷ ʚ ʠʟʦʣʷʪʦʨ ʠ ʧʦʩʣʝ ʥʘʙʣʶʜʝʥʠʡ. 

ɽʩʣʠ ʥʘ ʛʫʩʝʥʠʮʘʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚʠʜʠʤʳʝ ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʠ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʘ ʚʝʩ ʠʭ ʫʤʝʥʴʰʘʣʩʷ, ʪʦ ʚʨʝʜʠʪʝʣʴ ʧʦʛʠʙʘʣ ʦʪ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 

(ʤʝʞʚʠʜʦʚʦʡ) ʢʦʥʢʫʨʝʥʮʠʠ. ɽʩʣʠ ʚʝʩ ʛʫʩʝʥʠʮ ʥʝ ʫʤʝʥʴʰʘʣʩʷ ʠ ʪʘʢʞʝ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚʠʜʠʤʳʝ ʬʘʢʪʦʨʳ ʙʦʣʝʟʥʝʡ ʠ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʷ, ʘ ʛʫʩʝʥʠʮʳ 

ʧʦʛʠʙʘʣʠ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʤʝʨʪʥʦʩʪʴ ʵʪʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ. 

ʋʯʝʪ ʩʤʝʨʪʥʦʩʪʠ ʛʫʩʝʥʠʮ ʧʷʜʝʥʠʮʳ ʦʪ ʭʠʱʥʠʢʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʘʜʢʘʭ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʝʢʣʷʥʥʳʡ ʙʘʥʢʠ 

ʦʙʲʝʤʦʤ 0,5 ʣʠʪʨʘ. ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ ʛʫʩʝʥʠʮ ʧʦʤʝʱʘʣʠ ʚ ʙʘʥʢʠ ʩ ʣʠʩʪʴʷʤʠ 

ʢʦʨʤʦʚʦʡ ʧʦʨʦʜʳ. ʉʤʝʥʘ ʢʦʨʤʘ ʧʨʠ ʵʪʦʤ ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʟ ʚ ʪʨʠ ʜʥʷ. ʍʠʱʥʳʝ 
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ʥʘʩʝʢʦʤʳʝ ʧʦʤʝʱʘʣʠʩʴ ʚ ʵʪʦʪ ʞʝ ʩʘʜʦʢ, ʯʠʩʣʦ ʠʭ ʪʦʞʝ ʫʯʠʪʳʚʘʣʦʩʴ, ʦʪʣʦʚ ʠʭ ʠ 

ʦʪʙʦʨ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ. ɿʘʪʝʤ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʪʘʚʰʠʭʩʷ ʛʫʩʝʥʠʮ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʘʟʠʪʦʚ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ, ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʠʭ ʦʪʣʦʚ ʠ ʫʯʝʪ ʚ ʩʧʝʮʠʘʣʴʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʣʦʚʫʰʢʘʭ (ʬʦʪʦʵʢʣʝʢʪʦʨʘʭ) 

[ʆʩʤʦʣʦʚʩʢʠʡ, 1964] (ʨʠʩʫʥʦʢ 2.3). ʕʪʠ ʣʦʚʫʰʢʠ ʨʘʟʤʝʱʘʣʠʩʴ ʧʦʜ ʢʨʦʥʦʡ 

ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʧʦ ʦʜʥʦʡ ʥʘ ʢʘʞʜʦʝ ʜʝʨʝʚʦ. 

 

ʈʠʩʫʥʦʢ 2.3 ʌʦʪʦʵʢʣʝʢʪʦʨ ʜʣʷ ʦʪʣʦʚʘ ʧʘʨʘʟʠʪʦʚ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

(ʕʥʛʝʣʴʩʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ) 

 

ʍʠʱʥʠʢʠ ʢʫʢʦʣʦʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʦʪʣʘʚʣʠʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʣʦʚʯʠʭ 

ʢʦʣʦʜʮʝʚ [ʆʩʤʦʣʦʚʩʢʠʡ, 1964]. ʆʥʠ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʬʦʪʦʵʢʣʝʢʪʦʨʳ, ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʧʦʜ ʢʨʦʥʘʤʠ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʧʦ ʜʚʘ ʥʘ ʢʘʞʜʦʝ ʜʝʨʝʚʦ. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʵʥʪʦʤʦʬʘʛʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʧʨʝʜʝʣʠʪʝʣʠ 

[ʇʦʣʦʞʝʥʮʝʚ, ʂʦʟʣʦʚ, 1971; ʊʦʙʠʘʩ, 1986]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ 

ʨʘʟʚʠʪʠʷ ʠ ʬʘʢʪʦʨʘʭ ʩʤʝʨʪʥʦʩʪʠ ʧʦʟʚʦʣʠʣʠ ʩʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʫ ʚʳʞʠʚʘʝʤʦʩʪʠ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʪʘʙʣʠʮʳ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʤʝʪʦʜʠʢʘʤ [ʉʪʨʘʭʦʚ, 

1974; ɺʦʨʦʥʮʦʚ, 1978; ɺʘʨʣʠ, ɻʨʘʜʫʵʣʣ, 1978; Harcourt, 1969]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʘʙʣʠʮʳ ʚʳʞʠʚʘʝʤʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʠ ʧʣʦʪʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʠ.  

ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʦʜʥʦʡ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ  ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ (2.2): 

 

 ,    (2.2) 

ʛʜʝ ʉ - ʩʤʝʨʪʥʦʩʪʴ; 

nn - ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʦʩʦʙʝʡ; 

no - ʦʙʱʝʝ ʯʠʩʣʦ ʦʩʦʙʝʡ ʚ ʫʯʝʪʝ. 

 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʦʪ ʦʜʥʦʡ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ (2.3): 

 

ɺ = 1- ʉ,     (2.3) 

ʛʜʝ ɺ - ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʪ ʨʘʟʥʳʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ, 

ʉ - ʩʤʝʨʪʥʦʩʪʴ. 

 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (2.4): 

 

ɺʧ= ɺ1 + ɺ2 + ɺ3 + ... + ɺi,   (2.4) 

ʛʜʝ ɺʧ - ʚʳʞʠʚʘʝʤʦʩʪʴ ʟʘ ʧʝʨʠʦʜ, 

ɺi - ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʪ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ. 

 

ʉʤʝʨʪʥʦʩʪʴ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (2.5): 
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C=1- ɺʧ     (2.5) 

 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʘʙʣʠʮʳ ʚʳʞʠʚʘʝʤʦʩʪʠ ʫʯʠʪʳʚʘʣʠʩʴ ʚʩʝ ʬʘʢʪʦʨʳ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʧʦʧʫʣʷʮʠʶ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʢʪʘʨʦʥʦʩʥʳʭ ʪʨʘʚ ʚ ʙʦʨʴʙʝ ʩ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʘʩʘʞʜʝʥʠʷʭ 

ʣʝʩʧʘʨʢʭʦʟʘ ʂʫʤʳʩʥʘʷ ʧʦʣʷʥʘ ʠ ʕʥʛʝʣʴʩʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʝʢʪʘʨʦʥʦʩʘ ʙʳʣ ʚʳʙʨʘʥ ʫʢʨʦʧ (Anethum graveolens L.). ʇʨʠ 

ʧʦʜʟʠʤʥʝʤ ʧʦʩʝʚʝ (ʢʦʥʝʮ ʦʢʪʷʙʨʷ - ʥʘʯʘʣʦ ʥʦʷʙʨʷ) ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʵʪʦʛʦ 

ʨʘʩʪʝʥʠʷ ʥʘʩʪʫʧʘʝʪ ʨʘʥʴʰʝ ʠ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʧʨʠʨʦʜʝ ʛʫʩʝʥʠʮ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʳ. 

ʋʢʨʦʧ ʚʳʩʝʚʘʣʩʷ ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ ʧʦʣʦʩʘʤʠ ʰʠʨʠʥʦʡ 1Ĭ10 ʤ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʥʘʩʘʞʜʝʥʠʡ ʦʪ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʫʯʝʪʫ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ ʠ ʧʨʦʛʥʦʟʫ 

ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʚʳʷʚʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʬʘʛʘ. ɹʳʣʠ ʠʩʧʳʪʘʥʳ ʧʨʝʧʘʨʘʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʝʞʥʳʡ ʵʬʬʝʢʪ ʟʘʱʠʪʳ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʤʦʜʝʣʴʥʳʝ 

ʜʝʨʝʚʴʷ ʩ ʧʦʤʝʱʝʥʥʳʤʠ ʥʘ ʥʠʭ ʤʘʨʣʝʚʳʤʠ ʤʫʬʪʘʤʠ, ʚ ʢʘʞʜʦʡ ʤʫʬʪʝ 

ʧʦʤʝʱʘʣʦʩʴ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ ʛʫʩʝʥʠʮ ʧʷʜʝʥʠʮʳ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʳʪʘʥʠʷ ʥʘ ʥʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʤʫʬʪʳ ʧʦʤʝʱʘʣʠʩʴ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʨʦʥʳ, ʥʝ ʤʝʥʝʝ 2-ʭ ʥʘ ʢʘʞʜʦʤ ʤʦʜʝʣʴʥʦʤ ʜʝʨʝʚʝ. 

ʄʫʬʪʳ ʧʨʠʤʝʥʷʣʠʩʴ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʦʧʳʪʘ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʥʘʩʝʢʦʤʳʭ. 

ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʳʪʥʳʭ ʜʝʣʷʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ 4. 

ʇʨʝʧʘʨʘʪʳ ʠʩʧʳʪʳʚʘʣʠʩʴ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʆʧʳʪʥʳʝ ʜʝʣʷʥʢʠ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʕʥʛʝʣʴʩʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. ʇʣʦʱʘʜʴ ʢʘʞʜʦʡ 

ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʣʘ 50 ʤ
2
, ʥʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʦʙʨʘʙʘʪʳʚʘʣʦʩʴ ʧʦ 4 ʜʝʨʝʚʘ.   

 

 

 



48 

 

ʉʭʝʤʘ ʦʧʳʪʘ:  

1. ʂʦʥʪʨʦʣʴ (ʦʙʨʘʙʦʪʢʘ ʚʦʜʦʡ) 

2. ʃʝʧʠʜʦʮʠʜ, ʉʂ 10 ʤʣʨʜ. ʩʧʦʨ/ʛ, ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 3 ʣ/ʛʘ 

3. ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, ʇ 20 ʤʣʨʜ. ʩʧʦʨ/ʛ, ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 3 ʣ/ʛʘ 

4. ɸʢʪʝʣʣʠʢ, ʂʕ 500 ʛ/ʣ, ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 1 ʣ/ʛʘ 

5. ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, ʇ 20 ʤʣʨʜ. ʩʧʦʨ/ʛ, ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 2 ʣ/ʛʘ  + 1/20 

ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʘʢʪʝʣʣʠʢʘ, ʂʕ (500 ʛ/ʣ) 

6. ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, ʇ 20 ʤʣʨʜ. ʩʧʦʨ/ʛ,  ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 2 ʣ/ʛʘ + 

ʥʝʢʪʘʨʦʥʦʩʳ 

 

ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝʢʪʘʨʦʥʦʩʥʳʭ ʪʨʘʚ ʠ 

ʙʠʪʦʢʩʠʙʘʮʠʣʣʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʩʣʫʞʠʣ ʫʯʘʩʪʦʢ ʣʝʩʘ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 500 ʤ ʦʪ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ʆʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ, ʢʦʛʜʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʛʫʩʝʥʠʮ ʙʳʣʘ ʚʦ ɯɯ - ɯɯɯ ʚʦʟʨʘʩʪʝ, 

ʘ  ʚʝʣʠʯʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʜʦʩʪʠʛʘʣʘ ʧʨʠʤʝʨʥʦ 50 % ʥʦʨʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʆʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʨʘʥʮʝʚʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ.  

ʈʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 5 ʠ 10 ʜʥʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ (2.6): 

 

100%)
ɺ

ɺ
(1ʕʬ

ʢʦʥʪʨ

ʦʙʨ
Ö-= ,            (2.6) 

ʛʜʝ   ʕʬ - ʵʬʬʝʢʪʠʚʥʦʩʪʴ, %; 

ɺʦʙʨ - ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʥʘ ʦʙʨʘʙʦʪʘʥʥʦʤ ʫʯʘʩʪʢʝ; 

ɺʢʦʥʪʨ - ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ ʢʦʥʪʨʦʣʝ. 

 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ ʯʘʩʪʠʯʥʦ ʦʧʠʩʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʘʚʘʭ ʜʠʩʩʝʨʪʘʮʠʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ, ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠ 
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ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʦʚ [ʇʣʦʭʠʥʩʢʠʡ, 1970; ʉʚʘʣʦʚ, 1975; ɼʦʩʧʝʭʦʚ, 1979], ʘ 

ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Microsoft Office Excel ʠ Statistica 6.0. 
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ɻʃɸɺɸ 3. ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿɺʀʊʀʗ ʀ ʆɹʈɸɿʆɺɸʅʀʗ ʆʏɸɻʆɺ 

ɿʀʄʅɽʁ ʇʗɼɽʅʀʎʓ 

 

3.1. ɺʳʷʚʣʝʥʠʝ ʩʪʘʮʠʘʣʴʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʨʦʜ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʨʘʟʚʠʪʠʝ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ, ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʩʚʦʝʛʦ ʘʨʝʘʣʘ ʛʫʩʝʥʠʮʳ ʚʨʝʜʠʪʝʣʷ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ [ʄʘʨʢʦʚʝʮ, 1948, 

ʂʦʞʘʥʯʠʢʦʚ, 1950, ʄʠʨʟʦʷʥ, 1954, ʄʦʨʘʚʩʢʘʷ, 1960, Embree, 1991, Tikkanen et. al., 

1998, 2000]. 

ɸ. ɸ. ʉʝʣʠʱʝʥʩʢʘʷ [1948] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʃʝʥʠʥʛʨʘʜʝ ʟʠʤʥʷʷ ʧʷʜʝʥʠʮʘ 

ʯʘʱʝ ʚʩʝʛʦ ʧʠʪʘʝʪʩʷ ʥʘ ʷʩʝʥʝ, ʢʣʝʥʝ, ʣʠʧʝ, ʠʣʴʤʦʚʳʭ ʠ ʯʝʨʝʤʫʭʝ.  

ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ʀ. ɺ. ʂʦʞʘʥʯʠʢʦʚʘ [1950], ʚ ʫʩʣʦʚʠʷʭ ʃʝʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚʨʝʜʠʪʝʣʴ ʧʨʝʜʧʦʯʠʪʘʝʪ ʜʨʝʚʦʚʠʜʥʳʝ ʠʚʳ (ʠʚʫ-ʙʨʝʜʠʥʫ ʠ ʭʨʫʧʢʫʶ ʠʚʫ), 

ʛʫʩʝʥʠʮʳ ʧʠʪʘʶʪʩʷ ʪʘʢʞʝ ʥʘ ʨʷʙʠʥʝ, ʪʦʧʦʣʝ ʠ ʙʝʨʝʟʝ.  

ɺ ɹʝʣʦʨʫʩʩʠʠ [ʄʘʨʢʦʚʝʮ, 1948] ʛʫʩʝʥʠʮʳ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʧʨʝʜʧʦʯʠʪʘʣʠ 

ʜʫʙ, ʛʨʘʙ, ʣʠʧʫ, ʢʘʰʪʘʥ ʠʟ ʧʣʦʜʦʚʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʷʙʣʦʥʶ ʠ ʛʨʫʰʫ. 

ɺ ɺʠʥʥʠʮʢʦʡ ʦʙʣʘʩʪʠ [ʇʘʜʠʡ, 1956; ʧʦ: ʄʦʨʘʚʩʢʘʷ, 1960] ʧʦʚʨʝʞʜʘʶʪʩʷ 

ʤʥʦʛʠʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʠ ʥʝ ʧʦʚʨʝʞʜʘʝʪ ʷʩʝʥʴ, ʦʣʴʭʫ, ʢʨʫʰʠʥʫ ʣʦʤʢʫʶ, 

ʙʝʨʝʩʢʣʝʪ.  

ɺ ɸʨʤʝʥʠʠ [ʃʦʟʦʚʦʡ, ʌʠʩʝʥʢʦ, 1942; ʧʦ: ʄʦʨʘʚʩʢʘʷ, 1960] ʥʘʠʙʦʣʝʝ 

ʧʦʚʨʝʞʜʘʝʤʳʝ ʧʦʨʦʜʳ: ʛʨʘʙ, ʷʙʣʦʥʷ, ʢʣʝʥ, ʣʠʧʘ, ʛʨʫʰʘ, ʠʚʘ, ʠʣʴʤ, ʜʫʙ, ʤʘʣʦ 

ʧʦʚʨʝʞʜʘʣʩʷ ʙʫʢ.  

ɺ ʋʩʩʫʨʠʡʩʢʦʤ ʢʨʘʝ [ʂʫʨʝʥʮʦʚ, 1934, 1939; ʧʦ: ʄʦʨʘʚʩʢʘʷ, 1960], ʟʠʤʥʷʷ 

ʧʷʜʝʥʠʮʘ ʙʦʣʴʰʦʡ ʚʨʝʜ ʧʨʠʯʠʥʷʣʘ ʛʨʘʙʫ, ʜʫʙʫ ʠ ʢʣʝʥʘʤ. ɺ ʩʘʜʘʭ ʧʦʚʨʝʞʜʘʣʘ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʷʙʣʦʥʶ, ʥʦ ʚʩʪʨʝʯʘʣʘʩʴ ʪʘʢʞʝ ʥʘ ʛʨʫʰʝ ʠ ʘʙʨʠʢʦʩʝ. 

ɺ ʊʝʨʥʦʧʦʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʚʨʝʞʜʘʝʪʩʷ ʛʨʘʙ, ʜʫʙ ʠ ʙʫʢ 

[ɿʘʚʝʜʥʶʢ, 1962]. 
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ɺ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ [ʄʦʨʘʚʩʢʘʷ, 1960; ʈʫʙʮʦʚ, 1984] ʛʫʩʝʥʠʮʳ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʳ ʧʦʚʨʝʞʜʘʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʫʙ ʨʘʥʥʝʡ ʬʦʨʤʳ ʠ ʚʷʟ, ʜʨʫʛʠʝ ʧʦʨʦʜʳ 

ʧʦʚʨʝʞʜʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʯʘʛʦʚ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʷʚʣʷʶʪʩʷ 

ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ. 

ɺ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʯʘʛʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʤʘʣʦʧʦʣʥʦʪʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʫʙʘ, ʠ ʚ 

ʚʳʩʦʢʦʧʦʣʥʦʪʥʳʭ ʷʩʝʥʝʚʳʭ ʣʝʩʦʧʦʣʦʩʘʭ, ʧʨʠ ʵʪʦʤ ʧʝʨʚʠʯʥʳʝ ʦʯʘʛʠ 

ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ ʧʦʡʤʝʥʥʦʡ ʠ ʦʩʦʢʦʚʦ-ʟʣʘʢʦʚʦʡ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ, ʩʦʩʪʦʷʱʝʡ ʚ 

ʦʩʥʦʚʥʦʤ ʠʟ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʨʘʥʦʨʘʩʧʫʩʢʘʶʱʝʡʩʷ ʬʦʨʤʳ [ɼʫʙʨʦʚʠʥ, 2005]. 

ʆʯʘʛʠ ʚʨʝʜʠʪʝʣʷ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʤ ʟʣʘʢʦʚʳʤ ʠ ʛʨʘʙʦʚʦ-ʦʩʦʢʦʚʳʤ ʜʫʙʨʘʚʘʤ ʥʘ ʩʦʣʦʥʮʘʭ, 

ʧʦʡʤʝʥʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ ʩ ʫʯʘʩʪʠʝʤ ʜʫʙʘ ʠ ʠʣʴʤʦʚʳʭ [ɺʦʨʦʥʮʦʚ, 1995]. 

ɺ ʃʠʪʚʝ ʦʯʘʛʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʜʨʝʚʦʩʪʦʷʭ ʩ ʪʠʧʦʤ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ɼ2ɼ3 [ʇʘʣʶʥʠʩ, 1968].  

ɺ ʊʝʨʥʦʧʦʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʝʨʚʠʯʥʳʝ ʦʯʘʛʠ ʵʪʦʛʦ ʚʨʝʜʠʪʝʣʷ ʚʦʟʥʠʢʘʶʪ ʚ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʥʠʟʢʦʧʦʣʥʦʪʥʳʭ ʣʠʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ [ɿʘʚʝʜʥʶʢ, 1962].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ɸ. ʉ. ʄʦʨʘʚʩʢʦʡ [1960] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʫʩʝʥʠʮʳ ʚʨʝʜʠʪʝʣʷ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʚ ʧʦʡʤʝʥʥʦʡ, ʪʘʢ ʠ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʘʭ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʯʘʛʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʨʘʟʣʠʯʥʦʡ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʧʨʠ 

ʵʪʦʤ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʯʠʩʣʝʥʥʦʩʪʠ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʧʦʡʤʝʥʥʦʡ ʠ 

ʙʦʨʦʤʷʪʣʠʢʦʚʦʡ ʜʫʙʨʘʚʘʭ ɯɯɯ - ɯV ʩ ʧʦʣʥʦʪʦʡ 0,7-0,8. 

ʆʯʘʛʠ ʨʘʟʚʠʚʘʣʠʩʴ ʠ ʚ ʩʥʳʪʴʝʚʦʡ ʜʫʙʨʘʚʝ  ɯV ʙʦʥʠʪʝʪʘ ʩ ʧʦʣʥʦʪʦʡ 0,5 

(ʪʘʙʣʠʮʘ 3.1). 
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ʊʘʙʣʠʮʘ 3.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʘʞʜʝʥʠʡ ʚ ʦʯʘʛʘʭ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

ʉʦʩʪʘʚ 

ʥʘʩʘʞʜʝʥʠʡ 

ɺʦʟʨʘʩʪ 

ʥʘʩʘʞʜʝʥʠʡ, 

ʣʝʪ 

ɺ
ʳ
ʩ
ʦ
ʪ
ʘ
,
 
ʤ

 

ɼ
ʠ
ʘ
ʤ
ʝ
ʪ
ʨ
,
 
ʩ
ʤ

 

ʗ
ʨ
ʫ
ʩ

 

ɹ
ʦ
ʥ
ʠ
ʪ
ʝ
ʪ

 

ʇ
ʦ
ʣ
ʥ
ʦ
ʪ
ʘ

 

ʊʠʧ 

ʣʝʩʘ 

ʉʨʝʜʥʷʷ 

ʯʠʩʣʝʥʥʦ

ʩʪʴ 

ʛʫʩʝʥʠʮ 

ʥʘ 100 

ʪʦʯʝʢ 

ʨʦʩʪʘ 

10ɼ 45 14 20 1 ɯɯɯ 0,8 
ʜʫʙʨʘʚʘ 

ʧʦʡʤʝʥʥʘʷ 
5,31Ñ0,42 

5ɼʅʅ4ʃʇ1

ʂʣʆ 
45 13 16 1 ɯV 0,7 

ʜʫʙʨʘʚʘ 

ʙʦʨʦʤʷʪʣʠʢʦʚʘʷ 
4,82Ñ0,29 

9ɼ1ɹ 78 15 24 1 ɯV 0,5 
ʜʫʙʨʘʚʘ 

ʩʥʳʪʴʝʚʘʷ 
3,45Ñ0,36 

8ɼ1ʂʃʆ1 

ɺʟ+ʆʩ 
82 20 12 1 ȽV 0,7 

ʧʦʣʝʟʘʱʠʪʥʘʷ 

ʣʝʩʦʧʦʣʦʩʘ 
2,47Ñ0,29 

 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʯʘʛʦʚ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʷʚʣʷʶʪʩʷ 

ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʝʡ ʧʦʨʦʜ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʛʫʩʝʥʠʮ ʚʨʝʜʠʪʝʣʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ 

ʜʝʨʝʚʴʝʚ (ʪʘʙʣʠʮʘ 3.2). 

ʀʟ ʪʘʙʣʠʮʳ 3.2 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʥʘʙʣʶʜʘʣʘʩʴ 

ʥʘ ʜʫʙʝ ʯʝʨʝʰʯʘʪʦʤ ʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 4,27 ʛʫʩʝʥʠʮ ʥʘ 100 ʪʦʯʝʢ ʨʦʩʪʘ, 

ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʙʳʣʠ ʦʩʠʥʘ ʠ ʢʣʝʥ, ʯʠʩʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ 

ʟʜʝʩʴ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 0,52 ʠ 0,63 ʛʫʩʝʥʠʮʳ ʥʘ 100 

ʪʦʯʝʢ ʨʦʩʪʘ ʩʦʦʪʚʝʪʩʪʚʝʪʩʪʚʝʥʥʦ. 
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ʊʘʙʣʠʮʘ 3.2 ï ʏʠʩʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚʳʭ 

ʧʦʨʦʜʘʭ 

ʂʦʨʤʦʚʘʷ ʧʦʨʦʜʘ  

ʂʦʣʠʯʝʩʪʚʦ 

ʫʯʪʝʥʥʳʭ 

ʜʝʨʝʚʴʝʚ 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʛʫʩʝʥʠʮ 

ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʥʘ 100 

ʪʦʯʝʢ ʨʦʩʪʘ 

ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ ʨʘʥʥʝʡ ʬʦʨʤʳ 

Quercus robur L. 
10 4,27Ñ0,24 

ʗʩʝʥʴ ʟʝʣʝʥʳʡ Fr§xinus exc®lsior 

Borkh. 
10 0,8Ñ0,32 

ʆʩʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ P·pulus 

tr®mula L. 
10 0,52Ñ0,18 

ʗʙʣʦʥʷ ʣʝʩʥʘʷ M§lus sylv®stris L. 10 0,4Ñ0,21 

ɺʷʟ ʦʙʳʢʥʦʚʝʥʥʳʡ Ulmus laevis L. 10 1,15Ñ0,67 

ʂʣʝʥ Ćcer platano²des L. 10 0,63Ñ0,83 

 

ʆ ʚʣʠʷʥʠʠ ʢʦʨʤʘ ʥʘ ʟʠʤʥʶʶ ʧʷʜʝʥʠʮʫ ʪʘʢ ʞʝ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʜʘʥʥʳʤ 

ʪʘʙʣʠʮʳ 3.3, ʚ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥ ʩʨʝʜʥʷ ̫ʤʘʩʩʘ ʢʫʢʦʣʦʢ-ʩʘʤʦʢ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʷʠʮ 

ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ ʧʨʠ ʧʠʪʘʥʠʠ ʛʫʩʝʥʠʮ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜʘʭ. 

ʀʟ ʜʘʥʥʳʭ ʵʪʦʡ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʦʨʦʜʦʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʛʫʩʝʥʠʮ ʷʚʣʷʝʪʩʷ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ ʨʘʥʥʝʡ ʬʦʨʤʳ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʩʨʝʜʥʠʡ ʚʝʩ ʢʫʢʦʣʦʢ-ʩʘʤʦʢ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʷʠʮ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ ʙʳʣʠ ʚʳʰʝ, 

ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʧʦʨʦʜʘʭ ʠ ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ 0,17 ʛ ʠ 89,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ ʷʩʝʥʝ ʠ ʚʷʟʝ ʚʝʩ ʢʫʢʦʣʦʢ ʩʘʤʦʢ ʙʳʣ ʥʠʞʝ (0,09 ʛ ʠ 0,10 ʛ), ʦʜʥʘʢʦ 

ʚʝʣʠʯʠʥʘ  ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ʥʘ ʚʷʟʝ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ   88,4 %. 

ʆʩʪʘʣʴʥʳʝ ʧʦʨʦʜʳ ʤʘʣʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʨʝʜʠʪʝʣʷ ʚ ʉʘʨʘʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʥʘʠʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʨʘʟʚʠʪʠʝ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʥʘ ʦʩʠʥʝ ʠ ʣʝʩʥʦʡ 

ʷʙʣʦʥʝ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʘʮʠʘʣʴʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʢ ʨʘʟʣʠʯʥʳʤ 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʙʳʣʦ ʠʟʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʣʦʜʦʚʠʪʦʩʪʠ 

ʠ ʨʘʩʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ (ʨʠʩʫʥʦʢ 3.1, ʪʘʙʣʠʮʘ 3.4), ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʝʨʫ ʩʢʦʰʝʥʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ.



 
 

ʊʘʙʣʠʮʘ 3.3 ï ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʢʫʢʦʣʦʢ ʩʘʤʦʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʷʠʮ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʨʤʦʚʦʡ ʧʦʨʦʜʳ 

 

ʂʦʨʤʦʚʘʷ ʧʦʨʦʜʘ  

ʂʦʣʠʯʝʩʪʚʦ 

ʛʫʩʝʥʠʮ ʥʘ 

ʚʦʩʧʠʪʘʥʠʠ 

ʉʨʝʜʥʷ ̫ʤʘʩʩʘ 

ʢʫʢʦʣʦʢ-ʩʘʤʦʢ, 

ʛ 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ 

ʷʠʮ 

ʏʠʩʣʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 

ʷʠʮ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʷʠʮ 

ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ, 

W,% 

ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ 

ʨʘʥʥʝʡ ʬʦʨʤʳ Quercus 

robur L. 50 0,17Ñ0,14 182Ñ 6,8 

 

163Ñ7,2 

 

89,6 

ʗʩʝʥʴ ʟʝʣʝʥʳʡ 

Fr§xinus exc®lsior 

Borkh. 

50 0,09Ñ0,24 123Ñ10,2 81Ñ8,6 65,9 

ʆʩʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

P·pulus tr®mula L. 
50 0,05Ñ0,02 108Ñ12,5 61Ñ11,3 56,5 

ʗʙʣʦʥʷ ʣʝʩʥʘʷ M§lus 

sylv®stris L. 
50 0,08Ñ0,11 115Ñ14,7 72Ñ13,2 62,6 

ɺʷʟ ʦʙʳʢʥʦʚʝʥʥʳʡ 

Ulmus laevis L. 
50 0,10Ñ0,12 159Ñ9,4 141Ñ8,7 88,4 

ʂʣʝʥ Ćcer platano²des 

L. 
50 0,06Ñ0,08 136Ñ10,2 97Ñ9,3 71,3 



 
 

 

ʈʠʩʫʥʦʢ 3.1 ï ʇʣʦʜʦʚʠʪʦʩʪʴ ʙʘʙʦʯʝʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʧʨʠ ʧʠʪʘʥʠʠ ʥʘ ʜʫʙʝ 

(ɸ) ʠ ʚʷʟʝ (ɹ) ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ 
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ʊʘʙʣʠʮʘ 3.4 ï ʇʣʦʜʦʚʠʪʦʩʪʴ ʙʘʙʦʯʝʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʩʠʤʤʝʪʨʠʠ ʧʨʠ ʧʠʪʘʥʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜʘʭ 

ʇʦʨʦʜʘ ɼʫʙ ɺʷʟ 

ɺʦʟʨʘʩʪ, ʣʝʪ 45 60 30 50 

ʇʦʣʥʦʪʘ 0,6 0,7 0,7 0,7 

ɹʦʥʠʪʝʪ ȽȽȽ ȽV ȽV ȽV 

ʉʨʝʜʥʷʷ ʧʣʦʜʦʚʠʪʦʩʪʴ, ʰʪ. ʷʠʮ 204Ñ11 159Ñ8 172Ñ6 146Ñ5 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ 0,202 0,300 0,265 0,317 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3.4, ʥʘ ʜʫʙʝ 45 ʣʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ 

ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ (0,202Ñ0,185), ʘ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʥʘʠʙʦʣʴʰʝʡ 

(204). ʄʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʜʫʙʝ (60 ʣʝʪ) ʠ ʚʷʟʝ (50 

ʣʝʪ), ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʟʜʝʩʴ ʙʳʣʘ ʤʝʥʴʰʝ (172 ʠ 146 ʷʠʮ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ ʙʦʣʴʰʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ 

ʙʘʙʦʯʝʢ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʜʫʙʝ (45 ʣʝʪ) ʠ ʚʷʟʝ (30 ʣʝʪ). 

 

 

3.2 ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

 

ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʚʨʝʜʠʪʝʣʷ ʚ ʩʚʷʟʠ ʩ ʧʦʛʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʨʝʜʠʪʝʣʷ ʧʨʦʠʟʚʦʜʠʣʩʷ ʫʯʝʪ 

ʩʨʦʢʦʚ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟ ʦʥʪʦʛʝʥʝʟʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʮʝʥʢʦʡ ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.5. 
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ʊʘʙʣʠʮʘ 3.5 ï ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʢʦʧʣʝʥʠʷ ʩʫʤʤ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʟʜʫʭʘ 

ʬʘʟʘ ʨʘʟʚʠʪʠʷ ʜʘʪʘ 
ʩʨʦʢ ʨʘʟʚʠʪʠʷ 

(ʬʘʟʘ/ʜʥʠ) 

ʩʫʤʤʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

2012 ʛʦʜ 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʛʫʩʝʥʠʮ 19.04 ʛʫʩʝʥʠʮʘ 

21 
326 

ʄʘʩʩʦʚʳʡ ʚʳʭʦʜ ʛʫʩʝʥʠʮ 23.04 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʢʫʢʦʣʦʢ 08.05 
 

ʢʫʢʦʣʢʘ 

136 

2908 ʄʘʩʩʦʚʦʝ ʦʢʫʢʣʠʚʘʥʠʝ 11.05 

ʂʦʥʝʮ ʦʢʫʢʣʠʚʘʥʠʷ 17.05 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʙʘʙʦʯʝʢ 28.09 
ʙʘʙʦʯʢʘ 

37 
347 ʅʘʯʘʣʦ ʤʘʩʩʦʚʦʛʦ ʣʝʪʘ 01.10 

ʂʦʥʝʮ ʣʸʪʘ 07.11 

2013 ʛʦʜ 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʛʫʩʝʥʠʮ 29.04 ʛʫʩʝʥʠʮʘ 

19 
290 

ʄʘʩʩʦʚʳʡ ʚʳʭʦʜ ʛʫʩʝʥʠʮ 03.05 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʢʫʢʦʣʦʢ 15.05 
 

ʢʫʢʦʣʢʘ 

158 

3056 ʄʘʩʩʦʚʦʝ ʦʢʫʢʣʠʚʘʥʠʝ 17.05 

ʂʦʥʝʮ ʦʢʫʢʣʠʚʘʥʠʷ 20.05 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʙʘʙʦʯʝʢ 12.10 
ʙʘʙʦʯʢʘ 

30 
252 ʅʘʯʘʣʦ ʤʘʩʩʦʚʦʛʦ ʣʝʪʘ 15.10 

ʂʦʥʝʮ ʣʸʪʘ 12.11 

2014 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʛʫʩʝʥʠʮ 20.04 ʛʫʩʝʥʠʮʘ 

23 
315 

ʄʘʩʩʦʚʳʡ ʚʳʭʦʜ ʛʫʩʝʥʠʮ 22.04 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʢʫʢʦʣʦʢ 12.05  

ʢʫʢʦʣʢʘ 

158 

- 
ʄʘʩʩʦʚʦʝ ʦʢʫʢʣʠʚʘʥʠʝ 15.05 

ʉʨʝʜʥʝʝ ʧʦ ʛʦʜʘʤ 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʛʫʩʝʥʠʮ 22.04 ʛʫʩʝʥʠʮʘ 

21 
310 

ʄʘʩʩʦʚʳʡ ʚʳʭʦʜ ʛʫʩʝʥʠʮ 25.04 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.5 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʢʫʢʦʣʦʢ 13.05 
 

ʢʫʢʦʣʢʘ 

147 

2982 ʄʘʩʩʦʚʦʝ ʦʢʫʢʣʠʚʘʥʠʝ 15.05 

ʂʦʥʝʮ ʦʢʫʢʣʠʚʘʥʠʷ 21.05 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʙʘʙʦʯʝʢ 5.10 
ʙʘʙʦʯʢʘ 

33 
300 ʅʘʯʘʣʦ ʤʘʩʩʦʚʦʛʦ ʣʝʪʘ 22.10 

ʂʦʥʝʮ ʣʸʪʘ 9.10 

 

ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʚ 2012 ʛʦʜʫ ʦʪʨʦʞʜʝʥʠʝ ʛʫʩʝʥʠʮ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ 

ʥʘʢʦʧʣʝʥʠʠ ʩʫʤʤʳ ʪʝʧʣʘ ʚ 326Áʉ, ʚ  2013 ʛʦʜʫ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʩʫʤʤʳ ʪʝʧʣʘ ʚ 290 

Áʉ, ʚ 2014 ï 315 Áʉ, ʚ 2014 ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 315 Áʉ. 

ʄʘʩʩʦʚʳʡ ʚʳʭʦʜ ʛʫʩʝʥʠʮ ʧʨʦʠʩʭʦʜʠʣ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ- ʥʘʯʘʣʝ ʤʘʷ (ʚ 2012 

ʛʦʜʫ 23  ʘʧʨʝʣʷ, 2013 ʛʦʜʫ 5 ʤʘʷ, ʚ 2014 ʛ. 25 ʘʧʨʝʣʷ), ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 3 ʜʥʷ ʧʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʛʫʩʝʥʠʮ. 

 ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʛʫʩʝʥʠʮ ʚ 2012 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 21 ʜʝʥʴ, ʚ 2013 ʛʦʜʫ 

ï 19 ʜʥʝʡ, ʚ 2014 - 21 ʜʝʥʴ. 

ʂʦʞʘʥʯʠʢʦʚ [1950] ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʩʫʤʤʘ ʪʝʧʣʘ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʛʫʩʝʥʠʮ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʨʝʜʝʣʘʭ 

280-320 ʛʨʘʜʫʩʦ-ʩʫʪʦʢ, ʤʠʥʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ 14-20 Áʉ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ D. G. Embree [1970] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʨʦʞʜʝʥʠʝ ʛʫʩʝʥʠʮ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʩʫʤʤʳ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ 292 Áʉ. 

ʀʟʫʯʝʥʠʝ ʬʝʥʦʣʦʛʠʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ɺ. ɺ. ɼʫʙʨʦʚʠʥʳʤ [2005] ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʫʩʝʥʠʮ ʩʫʤʤʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 219Áʉ ʜʦ 379Áʉ. 

ɺ ʩʝʨʝʜʠʥʝ - ʢʦʥʮʝ ʤʘʷ ʛʫʩʝʥʠʮʳ ʩʧʫʩʢʘʣʠʩʴ ʚ ʧʦʜʩʪʠʣʢʫ ʠ ʚʝʨʭʥʠʝ ʩʣʦʠ 

ʧʦʯʚʳ (ʥʘ ʛʣʫʙʠʥʫ ʜʦ 10 ʩʤ), ʛʜʝ ʧʨʦʠʩʭʦʜʠʣʦ ʦʢʫʢʣʠʚʘʥʠʝ (ʪʘʙʣʠʮʘ 3.5). 
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ʊʘʙʣʠʮʘ 3.6 ï ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʫʢʦʣʦʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚ ʧʦʯʚʝ 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʫʢʦʣʦʢ, ʩʤ 0ï5 5ï10 10ï15 

ʏʠʩʣʝʥʥʦʩʪʴ ʢʫʢʦʣʦʢ, ʰʪ./ʤ
2
 6,0 4,0 0 

 

ʇʦ ʜʘʥʥʳʤ ɺ. ɺ. ɼʫʙʨʦʚʠʥʘ [2005] ʢʫʢʦʣʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 3 ʜʦ 5 

ʩʤ, ɸ. ʉ. ʄʦʨʘʚʩʢʦʡ [1960] ʜʦ 8 ʩʤ, ʉ. ɸ. ʄʠʨʟʦʷʥʘ [1954] ï 1,5 ʩʤ, ɸ. ʌ. 

ʄʘʨʢʦʚʮʘ [1948] ï 9 ʩʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʢʫʢʦʣʦʢ ʜʣʠʪʩʷ ʚ ʩʨʝʜʥʝʤ 147 ʜʥʝʡ ʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʩʫʤʤ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

2982 Áʉ (ʚ 2012 ʛ. - 2908Áʉ, ʚ 2013 ʛ. 3056 Áʉ). 

ʂʦʞʘʥʯʠʢʦʚ [1950] ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʢʫʢʦʣʦʢ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10-16 Áʉ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʩʫʤʤʳ ʪʝʧʣʘ ʚ ʧʨʝʜʝʣʘʭ 

720-1800 ʛʨʘʜʫʩʦ-ʩʫʪʦʢ. 

ɺ ʨʘʙʦʪʝ ʵʪʦʛʦ ʘʚʪʦʨʘ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʳ ʩʦ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ. ʉʚʦʝʦʙʨʘʟʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʩʝʢʦʤʦʛʦ ʷʚʣʷʝʪʩʷ 

ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʫʢʦʣʦʢ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʢʫʢʦʣʦʢ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʩʫʤʤʫ ʪʝʧʣʘ ʜʣʷ ʵʪʦʡ ʬʘʟʳ ʯʨʝʟʚʳʯʘʡʥʦ 

ʪʨʫʜʥʦ.  

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ W. Topp, K. Kirsten 

[1991]. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʜʘʥʥʳʤ, ʨʘʟʚʠʪʠʝ ʢʫʢʦʣʦʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 10 Áʉ ʧʨʦʜʦʣʞʘʝʪʩʷ 169 ʜʥʝʡ, ʘ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ (5 

ÁC) ʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (20 ÁC) ʬʘʟʘ ʢʫʢʦʣʢʠ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 200 ʜʥʝʡ. 

N. J. Holliday [1983] ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʩʪʘʜʠʷ ʢʫʢʦʣʢʠ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 180 

ʜʥʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʧʨʝʜʝʣʘʭ 9,5 ï 16,8 Áʉ. ɺʳʣʝʪ ʙʘʙʦʯʝʢ ʟʘʜʝʨʞʠʚʘʝʪʩʷ, 

ʢʦʛʜʘ ʨʘʟʚʠʪʠʝ ʢʫʢʦʣʦʢ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ 17,7 Áʉ. ʅʘ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʢʫʢʦʣʦʢ ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 20 ï 25 Áʉ ʥʝ ʦʢʘʟʳʚʘʶʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʤʝʨʪʥʦʩʪʴ ʢʫʢʦʣʦʢ, ʪʘʢʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʥʘ ʧʦʟʜʥʠʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ. 
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N. A. Peterson, A. C. Nilssen [1998] ʪʘʢ ʞʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʫʢʦʣʦʢ +9ÁC, ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʥʠʞʘʝʪʩʷ.  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʪʠ ʚʳʚʦʜʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʢʫʢʦʣʦʢ ʚʨʝʜʠʪʝʣʷ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʚʦʟʜʫʭʘ ʚ 2013 ʛʦʜʫ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʝʪ ʙʘʙʦʯʝʢ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʚ 2012 ʛʦʜʫ ʥʘʯʘʣʩʷ 

28 ʩʝʥʪʷʙʨʷ ʠ ʧʨʦʜʦʣʞʠʣʩʷ 37 ʜʥʝʡ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʣʝʪ ʧʨʦʠʩʭʦʜʠʣ  ʩ 5 

ʧʦ 14 ʦʢʪʷʙʨʷ ʫ ʩʘʤʮʦʚ, ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʘʤʦʢ ʥʘʯʘʣʦʩʴ 17 ʦʢʪʷʙʨʷ (ʨʠʩʫʥʦʢ 

3.6). 

 

ʈʠʩʫʥʦʢ 3.6 ï ɼʠʥʘʤʠʢʘ ʣʝʪʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 2012 ʛ. 

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʪʘ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʦʢʘʟʘʣʘʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʦʜʠʥʘʢʦʚʦʡ. ɺ 2013 ʛʦʜʫ ʚʳʣʝʪ ʧʝʨʚʳʭ ʙʘʙʦʯʝʢ ʥʘʙʣʶʜʘʣʩʷ 12 ʦʢʪʷʙʨʷ (ʪʘʙʣʠʮʘ 

3.4, ʨʠʩʫʥʦʢ 3.7). ʄʘʩʩʦʚʳʡ ʣʸʪ ʦʪʤʝʯʘʣʩʷ ʯʝʨʝʟ 6 ʜʥʝʡ, ʩ 18 ʧʦ 27 ʦʢʪʷʙʨʷ 
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(ʨʠʩʫʥʦʢ 3.7). ʉʫʤʤʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʙʘʙʦʯʝʢ 252 Áʉ (ʪʘʙʣʠʮʘ 3.4). 

ʃʝʪ ʙʘʙʦʯʝʢ ʚ ʫʩʣʦʚʠʷʭ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʯʠʥʘʣʩʷ 30 ʩʝʥʪʷʙʨʷ ï 2 

ʦʢʪʷʙʨʷ ʠ ʜʣʠʣʩʷ ʜʦ 11- 17 ʥʦʷʙʨʷ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʣʝʪ ʥʘʙʣʶʜʘʣʩʷ ʯʝʨʝʟ 

6-10 ʜʥʝʡ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʙʘʙʦʯʝʢ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 17 ï 19 ʜʥʝʡ. 

ʇʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ -4 Áʉ ʚʳʟʳʚʘʝʪ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʙʘʙʦʯʝʢ ʚʦ ʚʨʝʤʷ ʣʝʪʘ [ʄʦʨʘʚʩʢʘʷ, 1960]. 

ʇʦ ʜʘʥʥʳʤ ɺ. ɺ. ɼʫʙʨʦʚʠʥʘ [2005], ʣʝʪ ʙʘʙʦʯʝʢ ʥʘʯʠʥʘʣʩʷ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʦʢʪʷʙʨʷ, ʤʘʩʩʦʚʳʡ ʣʝʪ ʥʘʙʣʶʜʘʣʩʷ ʩʧʫʩʪʷ 7 ʜʥʝʡ, ʟʘʚʝʨʰʘʣʩʷ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʥʦʷʙʨʷ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʝʪʘ ʙʘʙʦʯʝʢ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 22 ʜʦ 30 ʜʥʝʡ. 

ɺ ɹʝʣʦʨʫʩʩʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʪʘ ʙʘʙʦʯʝʢ 46-47 ʜʥʝʡ, ʧʨʠ ʵʪʦʤ 

ʤʘʩʩʦʚʳʡ ʣʝʪ ʥʘʯʠʥʘʝʪʩʷ ʯʝʨʝʟ 13-18 ʜʥʝʡ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʠʤʘʛʦ ʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ 8-10 ʜʥʝʡ [ʄʘʨʢʦʚʝʮ, 1948].  

 

ʈʠʩʫʥʦʢ 3.7 ï ɼʠʥʘʤʠʢʘ ʣʝʪʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ  2013 ʛ. 
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ʀʟʫʯʝʥʠʝ ʩʫʪʦʯʥʦʡ ʜʠʥʘʤʠʢʠ ʣʝʪʘ ʙʘʙʦʯʝʢ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʝʨʚʳʤʠ, ʩ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʩʫʤʝʨʝʢ ʧʦʷʚʣʷʶʪʩʷ ʩʘʤʮʳ, ʢʦʪʦʨʳʝ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ, ʩʘʤʢʠ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 40 ʤʠʥʫʪ ʧʦʟʜʥʝʝ. ʇʦʩʣʝ 22 

ʯʘʩʦʚ ʘʢʪʠʚʥʦʩʪʴ ʣʝʪʘ ʩʥʠʞʘʝʪʩʷ, ʥʦʯʴʶ ʣʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʝʥ (ʨʠʩʫʥʦʢ 3.8). 

 

 

ʈʠʩʫʥʦʢ 3.8 ï ʉʫʪʦʯʥʘʷ ʜʠʥʘʤʠʢʘ ʣʝʪʘ ʙʘʙʦʯʝʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮ r

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʣʦʜʦʚʠʪʦʩʪʴ ʙʘʙʦʯʝʢ ʩʘʤʦʢ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ 

ʰʠʨʠʥʦʡ ʙʨʶʰʢʘ (ʨʠʩʫʥʦʢ 3.9). ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ  ʙʳʣʘ ʚʳʨʘʞʝʥʘ ʤʦʜʝʣʴʶ, 

ʠʤʝʶʱʝʡ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (3.1):  

y = -6,39x
2
 + 141,89x - 173,51, (3.1) 

Ǽ=0,93; ʈ>0,95 

Sy=Ñ17,15 

ʛʜʝ y ï ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʢʠ;  

ʭ ï ʰʠʨʠʥʘ ʙʨʶʰʢʘ, ʤʤ;  

Sy-ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʤʦʜʝʣʠ, ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ (3.2): 
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yi- ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ  

yx- ʧʣʦʜʦʚʠʪʦʩʪʴ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʫʨʘʚʥʝʥʠʶ 3.1 

n ï ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 3.9 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʜʦʚʠʪʦʩʪʠ ʙʘʙʦʯʝʢ ï ʩʘʤʦʢ  ʦʪ ʰʠʨʠʥʳ ʙʨʶʰʢʘ 

 

ʐʠʨʠʥʘ ʙʨʶʰʢʘ ʩʘʤʦʢ ʢʦʣʝʙʘʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 1,4 ʜʦ 3,4 ʤʤ, ʫ 44 % 

ʩʘʤʦʢ ʦʪ 1,6 ïʜʦ 1,8 ʤʤ (ʨʠʩʫʥʦʢ 3.10).  

 

 

 

 

 

y = -6,3941x2 + 141,89x - 173,51

R2 = 0,8727
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ʈʠʩʫʥʦʢ 3.10 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʘʤʦʢ ʧʦ ʰʠʨʠʥʝ ʙʨʶʰʢʘ 

 

ʉʨʝʜʥʷʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 172 ʷʡʮʘ. 

ʇʦ ʜʘʥʥʳʤ ɼʫʙʨʦʚʠʥʘ [2005] ʦʜʥʘ ʩʘʤʢʘ ʦʪʢʣʘʜʳʚʘʝʪ ʚ ʩʨʝʜʥʝʤ 128 ʷʠʮ, 

ʈʫʙʮʦʚʘ [1984] ï 110 ʷʠʮ, ʇʘʣʶʥʠʩʘ [1968] ï 80 ʷʠʮ, ʉʝʣʠʱʝʥʩʢʦʡ [1948] ï ʦʪ 109 

ʜʦ 349 ʷʠʮ. 

ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʨʘʟʚʠʪʠʝʤ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʠ ʚʣʠʷʥʠʝʤ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʬʘʟ ʦʥʪʦʛʝʥʝʟʘ ʤʝʪʝʦʫʩʣʦʚʠʡ ʩʦʩʪʘʚʣʝʥʘ 

ʬʝʥʦʢʣʠʤʦʛʨʘʤʤʘ (ʨʠʩʫʥʦʢ 3.11). 
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 ʘʧʨʝʣʴ ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ ʷʥʚʘʨʴ 

ʛ
ʦ
ʜ
ʳ

 

1                   ɺ ɺ ɺ    

                  ʗ ʗ ʗ ʗ ʗ ʗ 

2 

ʗ ʗ ʗ ʗ                     

  ɻ ɻ ɻ ɻ ɻ                  

      ʂ ʂ ʂ ʂ ʂ ʂ ʂ ʂ ʂ ʂ ʂ ʂ ʂ ʂ     

                  ɺ ɺ ɺ    

 

ʈʠʩʫʥʦʢ 3.11 ï ʌʝʥʦʢʣʠʤʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ: 

ʗ ï ʷʡʮʦ; ɻ ï ʛʫʩʝʥʠʮʘ; ʂ ï ʢʫʢʦʣʢʘ; ɺ ï ʚʟʨʦʩʣʦʝ ʥʘʩʝʢʦʤʦʝ 
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ɻʃɸɺɸ 4. ɼʀʅɸʄʀʂɸ ʏʀʉʃɽʅʅʆʉʊʀ ɿʀʄʅɽʁ ʇʗɼɽʅʀʎʓ 

 

4.1 ʉʦʩʪʘʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʪʘʙʣʠʮʳ ʚʳʞʠʚʘʝʤʦʩʪʠ 

 

ʉʦʩʪʘʚʣʝʥʠʝ ʪʘʙʣʠʮ ʚʳʞʠʚʘʝʤʦʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʨʦʣʴ 

ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʟʘʜʘʯʝʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ. 

  ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʳ ʟʘ ʚʦʟʨʘʩʪʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠ ʟʘ ʛʝʥʝʨʘʮʠʶ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 

ʚʳʞʠʚʘʝʤʦʩʪʠ (ʪʘʙʣʠʮʘ 4.1). 

 

ʊʘʙʣʠʮʘ 4.1 ï ʊʘʙʣʠʮʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚ ʥʘʩʘʞʜʝʥʠʷʭ  

ɺʦʟʨʘʩʪʥʦʡ 

ʠʥʪʝʨʚʘʣ 

ʭ 

ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʳʭ 

ʦʩʦʙʝʡ ʢ 

ʥʘʯʘʣʫ 

lx 

ʌʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ 

ʫʙʳʣʴ ʧʦʧʫʣʷʮʠʠ 

dx F 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʩʦʙʝʡ, 

ʧʦʛʠʙʰʠʭ ʚ 

ʪʝʯʝʥʠʝ 

ʠʥʪʝʨʚʘʣʘ dx  

100 qʭ (ʢʘʢ 

% 

ʦʪʥʦʰʝʥʠʷ 

dx ʢ lx) 

ʗʡʮʘ 76,22 
ʍʠʱʥʠʢʠ 1,52 2,0 

ɸʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 12,43 16,3 

   13,95 18,3 

ɻʫʩʝʥʠʮʳ 

I ï III   

ʚʦʟʨʘʩʪʦʚ 
62,27 

ɸʩʠʥʭʨʦʥʥʦʩʪʴ 27,79 44,6 

ʍʠʱʥʠʢʠ 3,86 6,2 

   31,65 50,8 

ɻʫʩʝʥʠʮʳ 

IV ï V  

ʚʦʟʨʘʩʪʦʚ 
30,62 

ʇʘʨʘʟʠʪʳ 0,83 2,7 

ɹʦʣʝʟʥʠ  0,31 1,0 

ʍʠʱʥʠʢʠ 5,66 18,5 

ʄʝʞʚʠʜʦʚʘʷ ʠ 

ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ 
14,36 46,9 

ʅʝʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʠʯʠʥʳ 1,54 5,0 

 25,7 74,1 

ʂʫʢʦʣʢʠ 4,82 
ʇʘʨʘʟʠʪʳ 0,12 2,5 

ʍʠʱʥʠʢʠ 2,38 49,4 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.1 

  ʅʝʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʠʯʠʥʳ 0,14 2,9 

 2,64 54,8 

ɹʘʙʦʯʢʠ 2,43    

ɿʘ ʧʦʢʦʣʝʥʠʝ   73,94 96,7 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʵʪʦʡ ʪʘʙʣʠʮʳ, ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʷʠʮ ʚʣʠʷʶʪ ʘʙʠʦʪʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʩʤʝʨʪʥʦʩʪʴ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 18,3%.  

ʉʤʝʨʪʥʦʩʪʴ ʛʫʩʝʥʠʮ Ƚ-ȽȽȽ ʚʦʟʨʘʩʪʦʚ ʜʦʩʪʠʛʘʣʘ 50,8%. ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʦʢʘʟʳʚʘʣʘ ʘʩʠʥʭʨʦʥʥʦʩʪʴ ʨʘʩʧʫʩʢʘʥʠʷ 

ʧʦʯʝʢ ʠ ʦʪʨʦʞʜʝʥʠʷ ʛʫʩʝʥʠʮ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʥʘ ʜʫʙʝ ʥʘ 

ʩʤʝʨʪʥʦʩʪʴ ʛʫʩʝʥʠʮ Ƚ-ȽȽȽ ʚʦʟʨʘʩʪʦʚ ʜʝʨʝʚʴʷ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʢʣʘʩʩʘʤ 

ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ (ʪʘʙʣʠʮʘ 4.2), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʥʘ 35% ʜʝʨʝʚʴʝʚ ʧʦʯʢʠ ʙʳʣʠ 

ʟʘʢʨʳʪʳ, ʯʝʤ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʛʫʩʝʥʠʮ. 

 

ʊʘʙʣʠʮʘ 4.2 ï ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʥʘ ʜʫʙʝ 

ˉ  

ʢʣʘʩʩʘ 
ʂʣʘʩʩ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ  

ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ, % 

ʉʤʝʨʪʥʦʩʪʴ 

ʛʫʩʝʥʠʮ, % 

I 
ʇʦʯʢʠ ʧʣʦʪʥʦ ʟʘʢʨʳʪʳʝ, ʥʝ 

ʥʘʙʫʭʰʠʝ 
12,5 100 

II  ʇʦʯʢʠ ʟʘʢʨʳʪʳʝ, ʥʘʙʫʭʰʠʝ 22,5 95 

III  
ʇʦʯʢʠ ʥʘʙʫʭʰʠʝ, ʥʘʯʘʣʠ 

ʦʪʢʨʳʚʘʪʴʩʷ 
37,5 3 

IV 
ʇʦʯʢʠ ʦʪʢʨʳʪʳ, ʣʠʩʪ ʥʝ 

ʨʘʟʣʠʯʠʤ 
12,5 8 

V ʃʠʩʪ ʨʘʟʣʠʯʠʤ 15,0 15 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʤʝʨʪʥʦʩʪʴ ʛʫʩʝʥʠʮ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ. ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʙʳʣʘ ʚʳʨʘʞʝʥʘ 

ʫʨʘʚʥʝʥʠʝʤ (ʨʠʩʫʥʦʢ 4.1). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʩʤʝʨʪʥʦʩʪʠ ʛʫʩʝʥʠʮ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ 

ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʠ ʤʝʞʚʠʜʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʩ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʚʠʜʘʤʠ. 

 

ʈʠʩʫʥʦʢ 4.1 ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʛʫʩʝʥʠʮ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ  

IV-V ʚʦʟʨʘʩʪʦʚ ʠ ʩʤʝʨʪʥʦʩʪʴʶ 

 

ɺ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʯʝʰʫʝʢʨʳʣʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʳ, ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʭʠʱʥʳʝ ʵʥʪʦʤʦʬʘʛʠ (ʧʘʫʢʠ, ʢʣʦʧʳ, 

ʩʪʘʬʠʣʠʥʠʜʳ, ʞʫʞʝʣʠʮʳ). ʅʦ ʦʩʥʦʚʥʦʝ ʨʝʛʫʣʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʚʠʜʳ [ʈʷʙʯʠʥʩʢʘʷ, 2010]. 

ʊʘʢ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʘʨʘʟʠʪʦʚ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʥʝʡ 

ʧʷʜʝʥʠʮʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 29 - 96% [ʇʦʣʠʚʦʜʘ, 2007]. 

ɺ ʦʪʥʦʰʝʥʠʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʠʟʢʫʶ 

ʟʘʨʘʞʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʥʘʩʝʢʦʤʳʤʠ [ʄʦʨʘʚʩʢʘʷ, 1960; 
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ɺʦʨʦʥʮʦʚ, 1984; ʈʫʙʮʦʚ, ʈʫʙʮʦʚʘ, 1984; ʍʠʮʦʚʘ, 1986; ɼʫʙʨʦʚʠʥ, 2005; Kerslake, 

1996].  

ʉʨʝʜʠ ʙʦʣʝʟʥʝʡ ʛʫʩʝʥʠʮ ʦʪʤʝʯʘʶʪʩʷ ʛʨʠʙʥʳʝ ï ʥʦʟʝʤʘʪʦʟ ʠ ʤʶʩʢʘʨʜʠʥʦʟ 

[ɼʫʙʨʦʚʠʥ, 2005] ʠ ʚʠʨʫʩʥʳʝ ï ʧʦʣʠʵʜʨʦʟ [ʄʦʨʘʚʩʢʘʷ, 1960]. ʆʜʥʘʢʦ, ʦʥʠ ʥʝ 

ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ [ʄʦʨʘʚʩʢʘʷ, 1960; ɼʫʙʨʦʚʠʥ, 

2005]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ Graham ʠ ʜʨ. [2004] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʣʷ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 50% ʦʙʱʝʡ ʩʤʝʨʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʣʦʜʦʚʦʛʦ ʩʘʜʘ ʚ ɸʜʳʛʝʝ ʚʦʟʙʫʜʠʪʝʣʝʤ ʤʶʩʢʘʨʜʠʥʦʟʘ [Beaveria 

bassiana Bals.], ʙʳʣʦ ʧʦʨʘʞʝʥʦ ʦʪ 2 ʜʦ 28% ʛʫʩʝʥʠʮ ʠ ʜʦ 18% ʢʫʢʦʣʦʢ ʚʨʝʜʠʪʝʣʷ, ʘ 

ʩʤʝʨʪʥʦʩʪʴ ʥʘʩʝʢʦʤʦʛʦ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʚ ʧʝʨʠʦʜ ʜʝʧʨʝʩʩʠʠ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 20% ʜʦ 66,7% [ʇʦʣʠʚʦʜʘ, 2007]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʄʦʨʘʚʩʢʦʡ [1960] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʨʘʞʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ 

ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʧʘʨʘʟʠʪʘʤʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 8,5 %. 

ʉʣʘʙʦʝ ʚʣʠʷʥʠʝ ʧʘʨʘʟʠʪʦʚ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʦʙʲʷʩʥʷʝʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʠʦʣʦʛʠʠ ʚʨʝʜʠʪʝʣʷ (ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʚʝʩʥʦʡ, ʜʣʠʪʝʣʴʥʦʝ 

ʧʨʝʙʳʚʘʥʠʝ ʚ ʧʦʯʚʝ ʚ ʬʘʟʝ ʢʫʢʦʣʢʠ) [ʄʦʨʘʚʩʢʘʷ, 1960; ʍʠʮʦʚʘ, 1986]. 

ʃ. ʅ. ʍʠʮʦʚʘ [1986] ʥʝ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʥʠʯʪʦʞʝʥʠʷ ʟʘʨʘʞʝʥʥʳʭ 

ʧʘʨʘʟʠʪʘʤʠ ʛʫʩʝʥʠʮ ʭʠʱʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠ ʧʪʠʮʘʤʠ. 

ʉʨʝʜʠ ʧʘʨʘʟʠʪʦʚ ʷʠʮ ʚ ʣʠʪʝʨʘʪʫʨʝ ʫʧʦʤʠʥʘʝʪʩʷ Telenomus nitidulus Thoms. 

[Wylie, 1960]. ʆʜʥʘʢʦ ʦʥ ʥʝ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

ʇʦ ʜʘʥʥʳʤ M. Glavendekiļ,  Dr. A. Gruppe [1990], ɺ ɻʝʨʤʘʥʠʠ ʠʤʠ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʟʘʨʘʞʝʥʠʝ ʷʠʮ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚʠʜʦʤ Telenomus minutus Ratzb., 

ʫʨʦʚʝʥʴ ʧʘʨʘʟʠʪʠʟʤʘ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʣ 55 %.  

ɺ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʘʨʘʟʠʪʦʚ ʚ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʛʫʩʝʥʠʮ ʚʨʝʜʠʪʝʣʷ, ʦʩʦʙʝʥʥʦ ʪʘʭʠʥʳ Bessa selecta Mg. [ʇʘʜʠʡ, 1959; Embree, 

1965]. 



70 

 

ɺ ʟʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠ ʂʘʥʘʜʝ ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʦʪʤʝʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʘʭʠʥʳ Cyzenis albicans ʚ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ [Embree, 1965; 

ɺʘʨʣʠ ʠ ʜʨ., 1978]. 

ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ɺʦʨʦʥʝʞʩʢʦʡ [ʍʠʮʦʚʘ, ʀʩʘʝʚʘ, 1986; ɼʫʙʨʦʚʠʥ, 2005] ʠ 

ʉʘʨʘʪʦʚʩʢʦʡ [ɼʫʙʨʦʚʠʥ, 2005] ʦʙʣʘʩʪʝʡ Cyzenis albicans ʥʝ ʦʪʤʝʯʝʥʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ J.E. Kerslake [1996] ʟʘʨʘʞʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ ʠʭʥʝʚʤʦʥʠʜʦʤ 

Phobocampe neglecta ʜʦʩʪʠʛʘʣʘ 27%. 

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʨʦʣʴ ʭʠʱʥʳʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ ʚ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ [Embree, 1965; Frank, 

1967, 1967a; East, 1974; ʂʦʨʦʣʴʢʦʚʘ, 1957; ʄʦʨʘʚʩʢʘʷ, 1960; ʉʤʠʨʥʦʚ, 1967; 

ʉʤʘʛʣʶʢ, 1974; ɺʘʨʣʠ ʠ ʜʨ., 1978; ɼʫʙʨʦʚʠʥ, 2005] 

ɸ. ʉ. ʄʦʨʘʚʩʢʘʷ [1960] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʫʩʝʥʠʮ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

ʫʥʠʯʪʦʞʘʶʪ ʢʨʘʩʦʪʝʣ Calosoma inguisitor L. ʠ ʯʝʪʳʨʝʭʪʦʯʝʯʥʳʡ ʤʝʨʪʚʦʝʜ 

Xylodrepa quadripunctata Sehr., ʘ ʪʘʢʞʝ ʣʠʯʠʥʢʠ ʟʣʘʪʦʛʣʘʟʢʠ Chrisopa ʠ 

ʩʢʦʨʧʠʦʥʦʚʦʡ ʤʫʭʠ Panorpa communis L., ʩʦʚʢʠ-ʭʠʱʥʠʮʳ Scopelosoma satellita L. 

ɹ. ɸ. ʉʤʠʨʥʦʚ [1967] ʠ ʅ. ɸ. ʉʤʘʛʣʶʢ [1974] ʦʪʤʝʯʘʶʪ ʨʦʣʴ ʤʫʨʘʚʴʝʚ ʚ 

ʠʩʪʨʝʙʣʝʥʠʠ ʛʫʩʝʥʠʮ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ. 

ʇʦ ʜʘʥʥʳʤ ɺ. ɺ. ɼʫʙʨʦʚʠʥʘ [2005] ʩʨʝʜʠ ʧʘʨʘʟʠʪʦʚ ʛʫʩʝʥʠʮ ʧʨʝʦʙʣʘʜʘʝʪ 

ʭʘʣʴʮʠʜ Eulopus larvum L., ʨʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʙʨʘʢʦʥʠʜ Apanteles sericeus L., 

ʠʭʥʝʚʤʦʥʠʜ Agrypon flaveolatum L., ʪʘʭʠʥʘ Blondelia nigripes Fall.  

ʉʨʝʜʠ ʭʠʱʥʳʭ ʥʘʩʝʢʦʤʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʪʦʛʦ ʘʚʪʦʨʘ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ ʙʳʣʠ ʢʨʘʩʦʪʝʣ Calosoma inguisitor L. ʠ ʯʝʪʳʨʝʭʪʦʯʝʯʥʳʡ ʤʝʨʪʚʦʝʜ 

Xylodrepa quadripunctata Sehr.  

ʂʫʢʦʣʦʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʫʥʠʯʪʦʞʘʣʠ ʣʠʯʠʥʢʠ ʭʠʱʥʳʭ ʞʫʢʦʚ: ʞʫʞʝʣʠʮ ʠ 

ʢʦʞʝʝʜʦʚ, ʩʤʝʨʪʥʦʩʪʴ ʢʫʢʦʣʦʢ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʣʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 89,6% 

[ʄʦʨʘʚʩʢʘʷ, 1960]. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʩʪʘʬʠʣʠʥʠʜʘ Philonthus decorus Crav. 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʭʠʱʥʠʢʘ ʢʫʢʦʣʦʢ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ [ɺʘʨʣʠ, ɻʨʘʜʫʵʣʣ, 

ʍʘʩʩʝʣ, 1978; ʇʦʣʠʚʦʜʘ, 2007; Frank, 1967, 1967a; East, 1974; Kowalski, 1977]. 
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ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʠ ʭʠʱʥʠʢʦʚ ʢʫʢʦʣʦʢ ʠʤʝʶʪ ʪʘʢ ʞʝ ʞʫʞʝʣʠʮʳ Abax 

parallelopipedus ʠ Feronia spp. [East, 1974; Kowalski, 1977]. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʢʫʢʦʣʦʢ ï 

ʞʫʞʝʣʠʮʳ Pterostichus melanarius Ill ., Pterostichus cupreus L., Harpalus tardus Pz., ʘ 

ʪʘʢʞʝ ʩʪʘʬʠʣʠʥʠʜ Philonthus sp. [ɼʫʙʨʦʚʠʥ, 2005]. 

ʂʦʤʧʣʝʢʩ ʵʥʪʦʤʦʬʘʛʦʚ, ʚʳʷʚʣʝʥʥʳʡ ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 4.3. 

 

ʊʘʙʣʠʮʘ 4.3 ï  ʂʦʤʧʣʝʢʩ ʚʳʷʚʣʝʥʥʳʭ ʵʥʪʦʤʦʬʘʛʦʚ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 

ʧʘʨʘʟʠʪʳ 

ʛʫʩʝʥʠʮ ʢʫʢʦʣʦʢ 

Ichneumonidae Ichneumonidae 

Agrypon flaveolatum L. Pimpla spuria Grav. 

Braconidae  

Apanteles ater Ratzb.  

Ascogaster rufidens Wesm.  

Tachinidae  

Blondelia nigripes Fall.  

Chalcidae  

Eulopus larvarum L.  

ʭʠʱʥʠʢʠ 

ʛʫʩʝʥʠʮ ʢʫʢʦʣʦʢ 

Carabidae Carabidae 

Calosoma inguisitor L. Pterostichus cupreus L. 

Silphidae Cicindela soluta Dej. 

Xylodrepa quadripunctata Sehr. Staphylinidae 

Raphidioptera Philonthus sp. 

Raphidia ophiosis Schum. Cantharidae 

 Cantharis fusca L. 
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ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʧʪʠʮʳ, ʧʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʷʡʮʘ ʠ ʛʫʩʝʥʠʮ ʚʨʝʜʠʪʝʣʷ 

ʧʦʝʜʘʝʪ   ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʦʧʦʣʟʝʥʴ (Sitta europaea L.). 

ʉʨʝʜʠ ʧʘʨʘʟʠʪʦʚ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʠ Agrypon flaveolatum L. ʀ Apanteles 

ater Ratzb., ʩʨʝʜʠ ʭʠʱʥʠʢʦʚ ʢʫʢʦʣʦʢ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ Pterostichus 

cupreus L., Cicindela soluta Dej., Philonthus sp.ʠ Cantharis fusca L. 

ʌʘʢʪʦʨʳ ʩʤʝʨʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.2. 
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ʈʠʩʫʥʦʢ 4.2 ï ʌʘʢʪʦʨʳ ʩʤʝʨʪʥʦʩʪʠ ʟʠʤʥʝʡ ʧʷʜʝʥʠʮʳ 


