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ʈʝʟʠʤʝ 

 

ɻˀʠʚʠʯʥʘ ʦʙʦˀʝˁʘ ʢʦʞʝ ʩʫ ʚʝʦʤʘ ʯʝʩʪʘ ʢʦʜ ˀʫʜʠ ʠ ʞʠʚʦʪʠˁʘ. ʋʛʣʘʚʥʦʤ ʩʫ 

ʪʘʢʚʘ ʦʙʦˀʝˁʘ ʟʦʦʥʦʟʝ. ɱʝʜʥʦ ʦʜ ʪʘʢʚʠʭ ʦʙʦˀʝˁʘ ʿʝ ʠ ʪʨʠʭʦʬʠʪʦʟʘ ʛʦʚʝʜʘ, ʢʦʿʘ ʤʦʞʝ 

ʩʤʘˁʠʪʠ ʢʚʘʣʠʪʝʪ ʤʣʝʢʘ, ʤʝʩʘ ʠ ʢʦʞʝ, ʪʝ ʠʟʘʟʠʚʘ ʚʝʣʠʢʝ ʝʢʦʥʦʤʩʢʝ ʰʪʝʪʝ. ʆʙʟʠʨʦʤ ʥʘ 

ʪʦ ʜʘ ʿʝ ʦʚʘ ʙʦʣʝʩʪ ʿʝ ʟʦʦʥʦʟʘ ʠ ʜʘ ʩʝ ʚʨʣʦ ʣʘʢʦ ʤʦʞʝ ʧʨʝʥʝʪʠ ʥʘ ˀʫʜʝ, ʥʘʿʫʛʨʦʞʝʥʠʿʠ ʩʫ 

ˀʫʜʠ ʢʦʿʠ ʩʫ ʫ ʜʠʨʝʢʪʥʦʤ ʢʦʥʪʘʢʪʫ ʩʘ ʦʙʦʣʝʣʠʤ ʞʠʚʦʪʠˁʘʤʘ, ʢʘʦ ʰʪʦ ʩʫ ʤʫʟʘʯʠ, 

ʚʝʪʝʨʠʥʘʨʠ, ʧʦʤʦ˂ʥʦ ʦʩʦʙˀʝ ʫ ʰʪʘʣʠ, ˀʫʜʠ ʢʦʿʠ ʨʘʜʝ ʫ ʦʙʨʘʜʠ ʢʦʞʝ ʠ ʜʨʫʛʠ. 

ʋ ʤʘʨʪʫ 2019. ʛʦʜʠʥʝ ʤʝʹʫ ʪʦʚʥʠʤ ʿʫʥʘʜʠʤʘ ʩʤʝʰʪʝʥʠʤ ʥʘ ʿʝʜʥʦʿ ʬʘʨʤʠ ʫ 

ʂʠʢʠʥʜʠ, ʧʦʿʘʚʠʣʦ ʩʝ ʢʦʞʥʦ ʦʙʦˀʝˁʝ ʪʨʠʭʦʬʪʦʟʝ. ʋ ʙʦʢʩʫ je ʙʠʣʦ 30 ʿʫʥʘʜʠ ʨʘʩʝ 

ʭʦʣʰʪʘʿʥ ʬʨʠʟʠʿʩʢʘ, ʢʦʿʝ ʩʫ ʚʦʜʠʣʝ ʧʦʨʝʢʣʦ ʩʘ ʠʩʪʝ ʬʘʨʤʝ. 

ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʢʦʜ ʪʦʚʥʠʭ ʿʫʥʘʜʠ ʩʪʘʨʦʩʪʠ ʦʜ 5 ʤʝʩʝʮa, ʢʦʿʠ ʩʫ ʜʨʞʘʥʠ ʫ 

ʥʝʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠʤ ʫʩʣʦʚʠʤʘ ʦʙʿʝʢʪʘ ʟʘ ʩʤʝʰʪʘʿ ʠ ʜʨʞʘˁʝ ʿʫʥʘʜʠ, ʠʤʘʣʝ ʩʫ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʧʨʦʤʝʥʘʤʘ ʥʘ ʢʦʞʠ ʛʣʘʚʝ, ʚʨʘʪʘ ʠ ʩʘʧʠ, ʢʦʿʝ ʩʫ ʫʢʘʟʠʚʘʣʝ ʥʘ ʛˀʠʚʠʯʥʦ 

ʢʦʞʥʦ ʦʙʦˀʝˁʝ ʧʦʟʥʘʪʦ ʢʘʦ ʪʨʠʭʦʬʠʪʦʟʘ. 

 

ʂˀʫʯʥʝ ʨʝʯʠ: ʪʨʠʭʦʬʠʪʦʟʘ, ʢʦʞʘ, ʪʦʚʥʘ ʿʫʥʘʜ 
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Abstract 

Fungal skin diseases are very common in humans and animals. Mostly, such diseases 

are zoonoses. One such disease is bovine trichophytosis, which can reduce the quality of milk, 

meat and skin and cause major economic damage. Because this disease is zoonotic and can be 

easily transmitted to humans, the most vulnerable are people who are in direct contact with 

diseased animals, such as musicians, veterinarians, barn support staff, skin care workers, and 

the second. 

In March 2019, a fattening disease of trichophosis occurred among fattening bullocks 

housed on a farm in Kikinda. There were 30 Holstein Friesian bulls in the box, who originated 

from the same farm. 

I n this study, fattening calves aged 5 months, kept in poor conditions of the housing 

and holding facility, had characteristic changes in the skin of the head, neck, and breath, 

which indicated a fungal skin disease known as trihofitosis. 

 

Key words: trichophytosis, skin, fattening calf 
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1. ʋʚʦʜ 

ɼʝʨʤʘʪʦʬʠʪʦʟʝ ʩʫ ʛˀʠʚʠʯʥʝ ʙʦʣʝʩʪʠ ʢʦʞʝ ʢʦʿʝ ʫʟʨʦʢʫʿʫ ʧʨʠʧʘʜʥʠʮʠ ʛˀʠʚʠʮʘ ï 

ʜʝʨʤʘʪʦʬʠʪʠ. ʆʚʘ ʦʙʦˀʝˁʘ ʧʦʩʪʦʿʝ ʢʦʜ ʩʚʠʭ ʚʨʩʪʘ ʜʦʤʘ˂ʠʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʞʠʚʦʪʠˁʘ. 

ɿʘ ʛʦʚʝʜʘ ʫ ʥʘʰʠʤ ʢʨʘʿʝʚʠʤʘ ʠʩʢˀʫʯʠʚʠ ʫʟʨʦʯʥʠʢ ʿʝ Trichopyton verrucosum, ʧʘ ʠ 

ʙʦʣʝʩʪ ʥʦʩʠ ʥʘʟʠʚ ʪʨʠʬʠʪʦʟʘ. ɾʠʚʦʪʠˁʘ ʩʝ ʠʥʬʠʮʠʨʘ ʩʧʦʨʘʤʘ ʜʝʨʤʘʪʦʬʠʪʘ ʢʦʿʝ 

ʢʘʩʥʠʿʝ ʠʟʨʘʩʪʫ ʫ ʭʠʬʝ. ʋ ʭʠʬʘʤʘ ʩʝ ʫ ʧʘʨʘʟʠʪʥʦʤ ʩʪʘʜʠʿʫʤʫ ʜʝʨʤʘʪʦʬʠʪʘ ʩʪʚʘʨʘʿʫ 

ʝʥʜʦʩʧʦʨʝ. ʅʘ ʛʦʚʝʜʠʤʘ ʩʫ ʥʘʿʯʝʰ˂ʝ ʧʨʦʤʝʥʝ ʪʦʣʠʢʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʜʘ ʩʝ ʙʦʣʝʩʪ 

ʤʦʞʝ ʢʣʠʥʠʯʢʠ ʧʨʝʧʦʟʥʘʪʠ ʙʝʟ ʚʝ˂ʠʭ ʪʝʰʢʦ˂ʘ. ʈʘʟʚʦʿʫ ʦʚʝ ʛˀʠʚʠʮʝ ʧʦʛʦʜʫʿʝ ʟʠʤʩʢʦ 

ʩʪʘʿʩʢʦ ʜʨʞʘˁʝ, ʚʣʘʞʥʘ ʢʣʠʤʘ, ʪʦʧʣʦ ʚʨʝʤʝ ʠ ʥʝʭʠʛʠʿʝʥʩʢʠ ʫʩʣʦʚʠ ʜʨʞʘˁʘ. 

ʊʨʠʭʦʬʠʪʦʟʘ ʢʘʦ ʟʦʦʥʦʟʘ ʧʨʝʜʩʪʘʚˀʘ ʦʧʘʩʥʦʩʪ ʟʘ ʯʫʚʘʨʝ ʩʪʦʢʝ, ʤʫʟʘʯʝ, ʚʝʪʝʨʠʥʘʨʝ, 

ʜʝʮʫ ʠ ʜʨʫʛʝ ʢʦʿʠ ʜʦʣʘʟʝ ʫ ʢʦʥʪʘʢʪ ʩʘ ʦʙʦʣʝʣʠʤ ʞʠʚʦʪʠˀʘʤʘ. ʊʘʢʦʹʝ, ʢʦʜ ʩʪʦʢʝ 

ʫʟʨʦʢʫʿʝ ʩʤʘˁʝʥ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ ʧʨʦʠʟʚʦʜʘ (ʤʣʝʢʘ ʤʝʩʘ, ʢʦʞʝ) ʪʝ ʠʟʘʟʠʚʘ ʚʝʣʠʢʝ 

ʝʢʦʥʦʤʩʢʝ ʰʪʝʪʝ. ʀʟ ʪʦʛʘ ʨʘʟʣʦʛʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʧʨʦʙʫʜʠʪʠ ʩʚʝʩʪ ʚʣʘʩʥʠʢʘ ʛʦʚʝʜʘ ʦ 

ʤʦʛʫ˂ʠʤ ʧʨʝʚʝʥʮʠʿʘʤʘ ʥʘʩʪʘʥʢʘ ʦʚʝ ʙʦʣʝʩʪʠ. 

 ʇʨʝʜʤʝʪ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʙʦʣʝʩʪ ʪʨʠʭʦʬʠʪʦʟʘ (Trichophytosis) ʿʫʥʘʜʠ ʠ 

ʧʨʦʫʯʘʚʘˁʝ ʫʩʣʦʚʘ ʜʨʞʘˁʘ ʿʫʥʘʜʠ, ʢʦʿʘ ʧʦʛʦʜʫʿʫ ʟʘ ʥʘʩʪʘʥʘʢ ʠ ʨʘʟʚʦʿ ʦʚʝ ʙʦʣʝʩʪʠ. ʎʠˀ 

ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʜʘ ʩʝ ʠʩʪʨʘʞʠ ʧʦʜ ʢʦʿʠʤ ʫʩʣʦʚʠʤʘ ʩʝ ʧʦʿʘʚʠʣʘ ʪʨʠʭʦʬʠʪʦʟʘ ʿʫʥʘʜʠ ʫ 

ʩʪʫʜʠʿʠ ʩʣʫʯʘʿʘ ʬʘʨʤʝ Almex ʫ ʂʠʢʠʥʜʠ. ʀʟ ʘʥʘʣʠʟʝ ʫʩʣʦʚʘ ʩʤʝʰʪʘʿʘ, ʭʠʛʠʿʝʥʝ ʠ 

ʠʩʭʨʘʥʝ, ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʧʨʦʮʝʩ ʭʦʤʝʦʩʪʘʟʝ ʠ ʨʘʟʚʦʿ ʧʘʪʦʬʠʟʠʦʣʦʰʢʠʭ ʠ ʧʘʪʦʣʦʰʢʠʭ 

ʧʨʦʤʝʥʘ, ʪʨʝʙʘ ʜʘ ʧʨʦʠʩʪʝʢʥʝ ʧʨʝʜʣʦʛ ʤʝʨʘ ʟʘ ʩʧʨʝʯʘʚʘˁʝ ʧʦʿʘʚʝ ʪʨʠʭʦʬʦʪʦʟʝ ʠ 

ʩʣʠʯʥʠʭ ʙʦʣʝʩʪʠ ʫ ʙʫʜʫ˂ʥʦʩʪʠ. 
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2. ʇʨʝʛʣʝʜ ʣʠʪʝʨʘʪʫʨʝ 

 2.1. ɻʨʘʹʘ ʢʦʞʝ ʢʦʜ ʩʠʩʘʨʘ 

 ʂʦʞʘ ʧʨʝʜʩʪʘʚˀʘ ʦʤʦʪʘʯ ʪʝʣʘ ʢʦʿʠ ʿʝ ʫ ʥʝʧʦʩʨʝʜʥʦʤ ʜʦʜʠʨʫ ʩʘ ʩʧʦˀʘʰˁʦʤ 

ʩʨʝʜʠʥʦʤ. ʆʩʥʦʚʥʝ ʫʣʦʛʝ ʢʦʞʝ ʩʫ: 

- ʟʘʰʪʠʪʥʘ ï ʰʪʠʪʠ ʪʝʣʦ ʦʜ ʤʝʭʘʥʠʯʢʠʭ ʧʦʚʨʝʜʘ, ʧʘʪʦʛʝʥʠʭ ʦʨʛʘʥʠʟʘʤʘ (ʢʦʞʘ ʿʝ 

ʥʝʧʨʦʧʫʩʪˀʠʚʘ ʟʘ ʚʠʨʫʩʝ ʠ ʙʘʢʪʝʨʠʿʝ ʢʘʜ ʿʝ ʥʝʦʰʪʝ˂ʝʥʘ), ʦʜ ʰʪʝʪʥʠʭ ʋɺ 

ʉʫʥʯʝʚʠʭ ʟʨʘʢʘ. ʂʦʞʜʘ ʜʘʢʣʝ ʧʨʝʜʩʪʘʚˀʘ ʧʨʚʫ ʣʠʥʠʿʫ ʦʜʙʨʘʥʝ ʦʨʛʘʥʠʟʤʘ ʦʜ 

ʙʘʢʪʝʨʠʿʘ, ʚʠʨʫʩʘ ʠ ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. 

- ʦʜʨʞʘʚʘˁʝ ʩʪʘʣʥʦʛ ʩʘʩʪʘʚʘ ʫʥʫʪʨʘʰˁʝ ʪʝʣʝʩʥʝ ʩʨʝʜʠʥʝ (ʭʦʤʝʦʩʪʘʟʘ) ʪʘʢʦ ʰʪʦ 

ʢʦʜ ʢʦʧʥʝʥʠʭ ʩʧʨʝʯʘʚʘ ʛʫʙʠʪʘʢ ʚʦʜʝ ʠ ʩʦʣʠ, ʘ ʢʦʜ ʚʦʜʝʥʠʭ ʢʠʯʤʝˁʘʢʘ ʧʨʝʚʝʣʠʢʠ 

ʫʣʘʟʘʢ ʚʦʜʝ ʫ ʪʝʣʦ; 

- ʫʯʝʩʪʚʫʿʝ ʫ ʨʘʟʤʝʥʠ ʤʘʪʝʨʠʿʘ ï ʨʘʟʤʝʥʘ ʛʘʩʦʚʘ, ʰʪʦ ʿʝ ʦʜ ʧʦʩʝʙʥʦʛ ʟʥʘʯʘʿʘ ʟʘ 

ʜʠʩʘˁʝ ʚʦʜʝʥʠʭ ʦʨʛʘʥʠʟʘʤʘ; 

- ʫʯʝʩʪʚʫʿʝ ʫ ʧʨʦʮʝʩʠʤʘ ʝʢʩʢʨʝʮʠʿʝ (ʠʟʣʫʯʠʚʘˁʘ) ʢʦʿʠ ʩʝ ʚʨʰʝ ʢʦʞʥʠʤ ʞʣʝʟʜʘʤʘ; 

- ʧʨʠʤʘˁʝ ʩʧʦˀʘʰˁʠʭ ʥʘʜʨʘʞʘʿʘ ʧʦʤʦ˂ʫ ʙʨʦʿʥʠʭ ʯʫʣʥʠʭ ʦʨʛʘʥʘ ʢʦʿʠ ʩʫ ʫ ˁʦʿ 

ʩʤʝʰʪʝʥʠ. ʋ ˁʦʿ ʩʝ ʥʘʣʘʟʝ ʨʝʮʝʧʪʦʨʠ ʟʘ ʪʦʧʣʦʪʦ ʠ ʭʣʘʜʥʦ, ʜʦʜʠʨ, ʧʨʠʪʠʩʘʢ ʠ 

ʙʦʣ. 

- ʫʯʝʩʪʚʫʿʝ ʫ ʪʝʨʤʦʨʝʛʫʣʘʮʠʿʠ ʢʦʜ ʭʦʤʝʦʪʝʨʤʥʠʭ ʦʨʛʘʥʠʟʘʤʘ (ʪʦ ʩʫ ʦʨʛʘʥʠʟʤʠ 

ʢʦʿʠ ʠʤʘʿʫ ʩʪʘʣʥʫ ʪʝʣʝʩʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʧʨʠʧʘʜʘʿʫ ʠʤ ʧʪʠʮʝ ʠ ʩʠʩʘʨʠ) ʪʘʢʦ ʰʪʦ 

ʨʝʛʫʣʠʰʝ ʦʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʠʟ ʪʝʣʘ (ʟʥʦʿʝˁʝ) (ʂʘʣʝʟʠ˂, 2001). 

ʂʦʜ ʙʝʩʢʠʯʤʝˁʘʢʘ ʠ ʥʠʞʠʭ ʭʦʨʜʘʪʘ (ʧʣʘʰʪʘʰʠ, ʘʤʬʠʦʢʩʫʩ) ʢʦʞʘ ʿʝ ʿʝʜʥʦʩʣʦʿʥʘ, 

ʜʦʢ ʿʝ ʢʦʜ ʢʠʯʤʘˁʘʢʘ ʠʟʛʨʘʹʝʥʘ ʦʜ ʚʠʰʝ ʩʣʦʿʝʚʘ. 

 

ʉʣʠʢʘ 1. ɻʨʘʹʘ ʢʦʞʝ 

ʀʟʚʦʨ: http://www.biologija.rs/kozni_sistem.html 
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ʉʪʘʣʥʦ ʧʨʦʤʝʥˀʠʚ, ʜʠʥʘʤʠʯʘʥ ʦʨʛʘʥ, ʢʦʞʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʪʨʠ ʛʣʘʚʥʘ ʩʣʦʿʘ - 

ʝʧʠʜʝʨʤʠʩʘ, ʜʝʨʤʠʩʘ ʠ ʧʦʪʢʦʞʥʦʛ ʪʢʠʚʘ - ʦʜ ʢʦʿʠʭ ʿʝ ʩʚʘʢʠ ʩʘʯʠˁʝʥ ʦʜ ʥʝʢʦʣʠʢʦ 

ʧʦʜʩʣʦʿʝʚʘ. ʀ ʧʦʚʝʟʘʥʠ ʜʝʣʦʚʠ ʢʦʞʝ - ʢʘʦ ʰʪʦ ʩʫ ʬʦʣʠʢʫʣʠ ʠ ʣʦʿʥʝ ʠ ʟʥʦʿʥʝ ʞʣʝʟʜʝ - 

ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʝ ʫʣʦʛʝ ʫ ʫʢʫʧʥʦʿ ʬʫʥʢʮʠʿʠ. 

 

2.1.1. ʇʦʢʦʞʠʮʘ (Epidermis) 

ʇʦʢʦʞʠʮʘ (epidermis) ʩʝ ʫʚʝʢ ʩʘʩʪʦʿʠ ʦʜ ʚʠʰʝ ʩʣʦʿʝʚʘ ʝʧʠʪʝʣʠʿʘʣʥʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ 

ʩʫ ʟʙʠʿʝʥʝ ʿʝʜʥʘ ʫʟ ʜʨʫʛʫ ʠ ʛʨʘʜʝ ʢʦʤʧʘʢʪʘʥ ʩʣʦʿ. ɹʨʦʿ ʩʣʦʿʝʚʘ (ʦʜ 20 ʜʦ 30) ʿʝ ʨʘʟʣʠʯʠʪ 

ʥʘ ʨʘʟʥʠʤ ʤʝʩʪʠʤʘ ʥʘ ʪʝʣʫ, ʢʘʦ ʰʪʦ ʿʝ ʥʧʨ. ʢʦʜ ʯʦʚʝʢʘ ʙʨʦʿ ʩʣʦʿʝʚʘ ʚʝ˂ʠ ʥʘ ʜʣʘʥʦʚʠʤʘ ʠ 

ʩʪʦʧʘʣʠʤʘ. ʇʦʚʨʰʠʥʩʢʠ ʩʣʦʿʝʚʠ ʩʘʩʪʦʿʝ ʩʝ ʠʟ ʩʘʩʚʠʤ ʩʧˀʦʰʪʝʥʠʭ ˂ʝʣʠʿʘ, ʢʦʿʝ 

ʧʦʩʪʝʧʝʥʦ ʠʟʫʤʠʨʫ ʠ ʟʘʤʝˁʫʿʫ ʩʝ ʥʦʚʠʤ. ʉʚʘʢʦʛ ʜʘʥʘ ʦʪʧʘʜʥʝ ʭʠˀʘʜʝ ʤʨʪʚʠʭ ˂ʝʣʠʿʘ, 

ʘʣʠ ʩʝ ʢʦʞʘ ʥʝ ʠʩʪʨʦʰʠ ʟʘʪʦ ʰʪʦ ʩʝ ˂ʝʣʠʿʝ ʥʝʧʨʝʩʪʘʥʦ ʦʙʥʘʚˀʘʿʫ. 

  ɼʦˁʠ ʩʣʦʿʝʚʠ ʧʦʢʦʞʠʮʝ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫʟ ʢʨʟʥʦ ʩʫ ʘʢʪʠʚʥʠ ʫ ʪʦʢʫ ʮʝʣʦʛ ʞʠʚʦʪʘ 

ʠ ʩʚʦʿʠʤ ʜʝʦʙʘʤʘ ʦʙʨʘʟʫʿʫ ʛʦʨˁʝ ʩʣʦʿʝʚʝ ˂ʝʣʠʿʘ. ʆʥʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʟʚ. ʛʝʨʤʠʥʘʪʠʚʥʠ 

ʩʣʦʿ. ʋ ˂ʝʣʠʿʘʤʘ ʛʦʨˁʠʭ ʩʣʦʿʝʚʘ ʧʦʢʦʞʠʮʝ ʜʦʣʘʟʠ ʜʦ ʧʨʦʮʝʩʘ ʦʨʦʞˁʘʚʘˁʘ ï ˂ʝʣʠʿʝ ʩʝ 

ʧʦʩʪʝʧʝʥʦ ʠʩʧʫˁʘʚʘʿʫ ʨʦʞʥʦʤ ʤʘʪʝʨʠʿʦʤ (ʢʝʨʘʪʠʥʦʤ) ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʠʟʫʤʠʨʘˁʘ ʪʠʭ 

˂ʝʣʠʿʘ (ʂʘʣʝʟʠ˂, 2001). 

2.1.2. ʂʨʟʥʦ (Dermis) 

ɼʝʨʤʠʩ ʿʝ ʜʝʙʝʦ, ʝʣʘʩʪʠʯʘʥ ʘʣʠ ʯʚʨʩʪ ʩʨʝʜˁʠ ʩʣʦʿ ʢʦʞʝ, ʢʦʿʠ ʯʠʥʝ 2 ʧʦʜʩʣʦʿʘ: 

- ɼʦˁʠ ʩʣʦʿ (ʠʣʠ stratum reticulare): ʜʫʙʦʢʘ, ʜʝʙʝʣʘ ʦʙʣʘʩʪ ʢʦʿʘ ʬʦʨʤʠʨʘ ʬʣʫʠʜʥʫ 

ʛʨʘʥʠʮʫ ʩʘ ʧʦʪʢʦʞʥʠʤ ʪʢʠʚʦʤ. 

- ɻʦʨˁʠ ʩʣʦʿ (ʠʣʠ stratum papillare): ʬʦʨʤʠʨʘ ʜʝʬʠʥʠʩʘʥʫ, ʪʘʣʘʩʘʩʪʫ ʛʨʘʥʠʮʫ ʩʘ 

ʝʧʠʜʝʨʤʠʩʦʤ.  

ʉʘʩʪʘʚˀʝʥ ʿʝ ʦʜ ʨʘʩʪʨʝʩʠʪʦʛ ʚʝʟʠʚʥʦʛ ʪʢʠʚʘ ʫ ʢʦʤʝ ʩʫ ʜʦʤʠʥʘʥʪʥʘ ʢʦʣʘʛʝʥʘ ʚʣʘʢʥʘ 

ʫʪʦʧˀʝʥʘ ʫ ʤʘʪʨʠʢʩʫ ʢʦʿʠ ʩʘʜʨʞʠ ˂ʝʣʠʿʝ: 

- ʬʠʙʨʦʙʣʘʩʪʝ 

- ʤʘʢʨʦʬʘʛʝ 

- ʣʠʤʬʦʮʠʪʝ 

- ʘʜʠʧʦʟʥʝ ˂ʝʣʠʿʝ. 



˚́̌́̈ ̙̖̐́̓̏̌̏̋̉ ̐ ̑̏̍̆̎́ ̎́ ̋̏̇̉ ̓ ̖̑̉̏̉̓̏̈̆̕ ̪̔̎́̅̉ 

 

7 
 

ʀʩʧʨʝʧʣʝʪʘʥʘ ʚʣʘʢʥʘ ʩʧʝʮʠʿʘʣʥʠʭ ʧʨʦʪʝʠʥʘ ʧʦʜ ʥʘʟʠʚʦʤ ʢʦʣʘʛʝʥ ʠ ʝʣʘʩʪʠʥ ʯʠʥʝ 

ʢʦʞʫ ʨʘʩʪʝʛˀʠʚʦʤ. ʇʦʨʝʜ ʪʦʛʘ ʫ ʢʨʟʥʫ ʩʫ ʩʤʝʰʪʝʥʠ ʠ: 

- ʟʘʚʨʰʝʮʠ ʢʨʚʥʠʭ ʠ ʣʠʤʬʥʠʭ ʩʫʜʦʚʘ; 

- ʥʝʨʚʥʠ ʟʘʚʨʰʝʮʠ 

- ʨʘʟʥʠ ʯʫʣʥʠ ʦʨʛʘʥʠ 

- ʤʠʰʠ˂ʥʘ ʚʣʘʢʥʘ 

- ʜʝʨʠʚʘʪʠ ʝʧʠʜʝʨʤʠʩʘ ʠ ʢʨʟʥʘ. 

ʇʦʚʨʰʠʥʘ ʢʨʟʥʘ ʦʙʨʘʟʫʿʝ ʤʥʦʛʘ ʠʩʧʫʧʯʝˁʘ ʢʦʿʘ ʟʘʣʘʟʝ ʫ ʝʧʠʜʝʨʤʠʩ ʯʠʤʝ ʿʝ 

ʦʩʪʚʘʨʝʥʘ ʪʝʩʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʦʚʘ ʜʚʘ ʜʝʣʘ. ʋ ʢʨʟʥʫ ʩʝ ʥʘʣʘʟʝ ʢʨʚʥʠ ʠ ʣʠʤʬʥʠ ʩʫʜʦʚʠ, 

ʩʥʦʧʦʚʠ ʛʣʘʪʢʠʭ ʤʠʰʠʥ˂ʠʭ ʚʣʘʢʘʥʘ ʩʣʦʙʦʜʥʠ ʥʝʨʚʥʠ ʟʘʚʨʰʝʮʠ ʠ ʯʫʣʥʠ ʦʨʛʘʥʠ. ʆʩʠʤ 

ʪʦʛʘ, ʫ ʢʨʟʥʫ ʩʝ ʥʘʣʘʟʝ ʠ ʨʘʟʥʝ ʝʛʟʦʢʨʠʥʝ ʞʣʝʟʜʝ ʢʦʿʝ ʧʨʝʢʦ ʠʟʚʦʜʥʠʭ ʢʘʥʘʣʘ ʠʟʙʘʮʫʿʫ 

ʩʝʢʨʝʪ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʞʝ (ʂʘʣʝʟʠ˂, 2001). 

ɼʝʨʤʠʩ ʩʘʜʨʞʠ ʠ ʨʘʟʣʠʯʠʪʝ ʥʝʨʚʥʝ ʟʘʚʨʰʝʪʢʝ, ʧʦʚʝʟʘʥʝ ʩʘ ʤʦʟʛʦʤ. ʅʝʨʚʥʠ 

ʟʘʚʨʰʝʮʠ, ʠʣʠ ʨʝʮʝʧʪʦʨʠ, ʢʦʿʠ ʩʝ ʛʨʘʥʘʿʫ ʢʘ ʝʧʠʜʝʨʤʠʩʫ ʨʝʘʛʫʿʫ ʥʘ ʙʦʣ. ʋ ʛʦʨˁʝʤ 

ʜʝʨʤʠʩʫ ʩʝ ʥʘʣʘʟʝ ʄʘʿʩʥʝʨʦʚʘ ʪʝʣʘʰʮʘ - ʨʝʮʝʧʪʦʨʠ ʜʦʜʠʨʘ ʢʦʿʠ ʜʝʪʝʢʪʫʿʫ ʣʘʛʘʥʠ 

ʧʨʠʪʠʩʘʢ. ʄʘʣʦ ʜʫʙˀʝ ʫ ʜʝʨʤʠʩʫ ʩʝ ʥʘʣʘʟʝ ʈʠʬʠʥʠ ʪʝʣʘʰʮʘ - ʨʝʮʝʧʪʦʨʠ ʪʦʧʣʦʪʝ - ʠ 

ʂʨʘʫʩʦʚʘ ʪʝʣʘʰʮʘ - ʨʝʮʝʧʪʦʨʠ ʭʣʘʜʥʦ˂ʝ. ɹʣʠʟʫ ʢʦʨʝʥʘ ʜʝʨʤʠʩʘ ʩʝ ʥʘʣʘʟʝ ʇʘʮʠʥʠʿʝʚʘ 

ʪʝʣʘʰʮʘ, ʢʦʿʘ ʨʝʘʛʫʿʫ ʥʘ ʚʝʣʠʢʠ ʧʨʠʪʠʩʘʢ. ɸʢʦ ʦʚʠ ʥʝʨʚʥʠ ʟʘʚʨʰʝʮʠ ʜʝʪʝʢʪʫʿʫ ʙʠʣʦ 

ʢʘʢʘʚ ʙʦʣ, ʧʨʠʪʠʩʘʢ ʠʣʠ ʧʨʦʤʝʥʫ ʪʝʤʧʝʨʘʪʫʨʝ, ʦʥʠ ʰʘˀʫ ʧʦʨʫʢʫ ʤʦʟʛʫ (ʂʘʣʝʟʠ˂, 2001). 

 

2.1.3. ʇʦʪʢʦʞʥʦ ʪʢʠʚʦ (Hipodermis) 

ʅʘʿʜʫʙˀʠ ʫʥʫʪʨʘʰˁʠ ʩʣʦʿ ʥʘʰʝ ʢʦʞʝ ʩʢʣʘʜʠʰʪʠ ʝʥʝʨʛʠʿʫ ʜʦʢ ʰʪʠʪʠ ʦʜ ʫʜʘʨʘʮʘ 

ʠ ʧʨʫʞʘ ʠʟʦʣʘʮʠʿʫ ʪʝʣʫ. ʋʛʣʘʚʥʦʤ ʩʝ ʩʘʩʪʦʿʠ ʦʜ: 

- ʄʘʩʥʠʭ ˂ʝʣʠʿʘ (ʜʠʧʦʮʠʪʘ): ʛʨʫʧʠʩʘʥʠʭ ʫ ʿʘʩʪʫʯʘʩʪʝ ʛʨʫʧʝ. 

- ʇʦʩʝʙʥʠʭ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ (ʢʦʿʘ ʩʝ ʟʦʚʫ ʩʝʧʪʝ ʠʣʠ ʛʨʘʥʠʮʝ): ʣʘʙʘʚʦ ʠ 

ʩʫʥʹʝʨʘʩʪʦ ʚʝʟʠʚʥʦ ʪʢʠʚʦ ʢʦʿʝ ʜʨʞʠ ʤʘʩʥʝ ˂ʝʣʠʿʝ ʟʘʿʝʜʥʦ. 

- ʂʨʚʥʠʭ ʩʫʜʦʚʘ. 

ɼʝʙˀʠʥʘ ʭʠʧʦʜʝʨʤʠʩʘ ʟʘʚʠʩʠ ʦʜ ʜʝʣʘ ʢʦʞʝ (ʪʘʥʘʢ ʥʘ ʯʝʣʫ, ʜʝʙʝʦ ʥʘ ʟʘʜˁʠʮʠ). 

ʇʨʝʜʩʪʘʚˀʘ 15 ʜʦ 30% ʪʝʣʝʩʥʝ ʤʘʩʝ. ɻʣʘʚʥʘ ʫʣʦʛʘ ʭʠʧʦʜʝʨʤʠʩʘ ʿʝ ʩʢʣʘʜʠʰʪʝˁʝ 

ʝʥʝʨʛʝʪʩʢʠʭ ʨʝʟʝʨʚʠ ʢʦʿʝ ʩʫ ʦʨʛʘʥʠʟʤʫ ʧʦʪʨʝʙʥʝ. ʇʦʥʘʰʘ ʩʝ ʢʘʦ ʧʦʩʨʝʜʥʠʢ ʠʟʤʝʹʫ 

ʜʝʨʤʠʩʘ ʠ ʩʪʨʫʢʪʫʨʘ ʟʘ ʧʦʢʨʝʪʘˁʝ ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʧʦʜ ˁʠʤ (ʤʠʰʠ˂ʠ, ʪʝʪʠʚʝ...). ʐʪʠʪʠ 
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ʦʨʛʘʥʠʟʘʤ ʦʜ ʰʦʢʦʚʘ ʠ ʬʫʥʢʮʠʦʥʠʰʝ ʠ ʢʘʦ ʪʦʧʣʦʪʥʠ ʩʣʦʿ. ɺʝʟʠʚʥʝ ʤʝʤʙʨʘʥʝ ʠʟʤʝʹʫ 

˂ʝʣʠʿʘ ʘʜʠʧʦʮʠʪʘ ʩʘ ʛʦʜʠʥʘʤʘ ʩʝ ʛʫʙʝ, ʪʠʤʝ ʧʦʯʠˁʝ ʧʨʦʧʘʜʘˁʝ ʪʢʠʚʘ, ʘ ʢʦʞʘ ʛʫʙʠ ʩʚʦʿʫ 

ʛʫʩʪʠʥʫ (ʂʘʣʝʟʠ˂, 2001). 

2.1.4. ʂʦʞʥʝ ʞʣʝʟʜʝ 

ɼʫʙʦʢʦ ʫ ʜʝʨʤʠʩʫ ʩʫ ʩʤʝʰʪʝʥʝ ʟʥʦʿʥʝ ʞʣʝʟʜʝ. ʊʝʯʥʠʤ ʩʝʢʨʝʪʦʤ ʟʥʦʿʥʠʭ ʞʣʝʟʜʘ 

ʩʝ ʠʟʙʘʮʫʿʫ ʧʨʦʠʟʚʦʜʠ ʨʘʟʤʝʥʝ ʤʘʪʝʨʠʿʘ, ʘ ʠʤʘʿʫ ʚʠʪʘʣʥʫ ʫʣʦʛʫ ʠ ʫ ʪʝʨʤʦʨʝʛʫʣʘʮʠʿʠ 

(ʩʥʠʞʘʚʘˁʝ ʪʝʣʝʩʥʝ ʪʝʤʧʝʨʘʪʫʨʝ). ʋ ʦʙʣʠʢʫ ʩʫ ʮʝʚʯʠʮʘ ʯʠʿʠ ʿʝ ʜʦˁʠ ʢʨʘʿ ʫʚʠʿʝʥ ʫ 

ʢʣʫʧʢʦ ʠ ʩʤʝʰʪʝʥ ʫ ʢʨʟʥʫ, ʘ ʛʦʨˁʠ ʩʝ ʠʟʣʠʚʘ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʞʝ. ʊʝ ʞʣʝʟʜʝ ʧʨʦʠʟʚʦʜʝ 

ʟʥʦʿ, ʚʦʜʝʥʘʩʪʫ, ʙʣʘʛʦ ʩʣʘʥʫ ʪʝʯʥʦʩʪ, ʢʦʿʘ ʠʟ ʟʥʦʿʥʠʭ ʧʦʨʘ ʠʟʣʘʟʠ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʞʝ. ʊʝ 

ʞʣʝʟʜʝ ʤʦʛʫ ʜʘ ʧʨʦʠʟʚʝʜʫ ʠʟʤʝʹʫ 20 ʤʣ ʠ 500 ʤʣ ʟʥʦʿʘ ʩʚʘʢʦʛ ʜʘʥʘ. ʋ ʪʦʧʣʠʤ, ʚʣʘʞʥʠʤ 

ʫʩʣʦʚʠʤʘ, ʪʦ ʤʦʞʝ ʜʘ ʠʟʥʦʩʠ ʠ ʜʦ 2 ʣʠʪʨʝ. ʄʦʛʫ ʜʘ ʙʫʜʫ ʨʘʩʧʦʨʝʹʝʥʝ ʧʦ ʮʝʣʦʿ 

ʧʦʚʨʰʠʥʠ ʪʝʣʘ ʠʣʠ ʩʘʤʦ ʥʘ ʦʜʨʝʹʝʥʠʤ ʤʝʩʪʠʤʘ ( ʢʦʜ ʧʩʘ ʩʝ ʥʘʣʘʟʝ ʥʘ ˁʫʰʮʠ). ʂʦʜ 

ʢʠʪʦʚʘ ʥʝʤʘ ʦʚʠʭ ʞʣʝʟʜʘ. ʂʦʜ ʯʦʚʝʢʘ ʩʝ ʥʘʣʘʟʠ ʦʢʦ 2,5 ʤʠʣʠʦʥʘ ʟʥʦʿʥʠʭ ʞʣʝʟʜʘ, ʫʢʫʧʥʝ 

ʪʝʞʠʥʝ ʦʢʦ 100ʛ, ʢʦʿʝ ʩʫ ʥʘʿʛʫʰ˂ʝ ʨʘʩʧʦʨʝʹʝʥʝ ʥʘ ʜʣʘʥʦʚʠʤʘ, ʪʘʙʘʥʠʤʘ, ʧʦʜ ʧʘʟʫʭʦʤ ʠ 

ʥʘ ʯʝʣʫ. ʅʘ ʧʨʠʤʝʨ, ʥʘ ʜʣʘʥʦʚʠʤʘ ʠʤʘʤʦ ʦʢʦ 350 ʟʥʦʿʥʠʭ ʞʣʝʟʜʘ ʧʦ ʢʚʘʜʨʘʪʥʦʤ 

ʮʝʥʪʠʤʪʨʫ. 

ʃʦʿʥʝ ʞʣʝʟʜʝ ʧʨʦʠʟʚʦʜʝ ʛʫʩʪ ʤʘʩʘʥ ʩʝʢʨʝʪ ʠʣʠ ʩʝʙʫʤ ʢʦʿʠ ʩʝ ʠʟʣʫʯʫʿʝ ʧʨʠ 

ʢʦʨʝʥʫ ʜʣʘʢʝ ʠ ʩʣʫʞʠ ʟʘ ˁʠʭʦʚʦ ʧʦʜʤʘʟʠʚʘˁʝ ʠ ʩʧʨʝʯʘʚʘ ʠʩʫʰʠʚʘˁʝ ʠ ʧʝʨʫʪʘˁʝ ʢʦʞʝ. 

ɹʝʟ ʪʝ ʟʘʰʪʠʪʝ , ʢʦʞʘ ʙʠ ʩʝ ʠʩʫʰʠʣʘ ʠ ʠʩʧʫʮʘʣʘ ʠ ʥʝ ʙʠ ʤʦʛʣʘ ʜʘ ʧʨʝʞʠʚʠ ʩʚʘʢʦʜʥʝʚʥʦ 

ʭʘʙʘˁʝ. ɿʘ ʩʚʘʢʠ ʬʦʣʠʢʫʣ ʜʣʘʢʝ ʚʝʟʘʥ ʿʝ ʧʦ ʿʝʜʘʥ ʤʠʰʠ˂ ʧʦʜʠʟʘʯ. ʂʘʜʘ ʿʝ ʭʣʘʜʥʦ, ʦʚʠ 

ʤʠʰʠ˂ʠ ʩʝ ʩʢʫʧˀʘʿʫ ʠ ʚʫʢʫ ʜʣʘʢʫ ʥʘ ʛʦʨʝ.  

ʄʣʝʯʥʝ ʞʣʝʟʜʝ ʩʫ ʜʦʙʨʦ ʨʘʟʚʠʿʝʥʝ ʩʘʤʦ ʢʦʜ ʞʝʥʢʠ ʠ ˁʠʭʦʚ ʩʝʢʨʝʪ ʩʣʫʞʠ ʟʘ 

ʠʩʭʨʘʥʫ ʤʣʘʜʫʥʘʮʘ.  

ʆʩʠʤ ʥʘʚʝʜʝʥʠʭ, ʢʦʜ ʩʠʩʘʨʘ ʧʦʩʪʦʿʠ ʯʠʪʘʚ ʥʠʟ ʜʨʫʛʠʭ ʞʣʝʟʜʘ ʯʠʿʠ ʿʝ ʩʝʢʨʝʪ 

ʤʠʨʠʰˀʘʚ ʠ ʩʣʫʞʠ ʟʘ ʤʝʹʫʩʦʙʥʦ ʧʨʝʧʦʟʥʘʚʘˁʝ ʠʣʠ ʢʘʦ ʩʨʝʜʩʪʚʦ ʟʘ ʦʜʙʨʘʥʫ (ʂʘʣʝʟʠ˂, 

2001). 
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2.2. ʇʘʪʦʛʝʥʝʟʘ ʠʥʬʣʘʤʘʮʠʿʝ 

ʀʥʬʣʘʤʘʮʠʿʘ ʠʣʠ ʟʘʧʘˀʝˁʝ ʧʨʝʜʩʪʘʚˀʘ ʥʝʩʧʝʮʠʬʠʯʘʥ ʦʜʛʦʚʦʨ ʪʢʠʚʘ ʥʘ 

ʝʥʜʦʛʝʥʝ ʠ ʝʛʟʦʛʝʥʝ ʰʪʝʪʥʝ ʬʘʢʪʦʨʝ. ʊʦ ʿʝ ʟʘʰʪʠʪʠʥʠ ʤʝʭʘʥʠʟʘʤ ʢʦʿʠʤ ʦʨʛʘʥʠʟʘʤ 

ʣʦʢʘʣʠʟʫʿʝ ʦʰʝ˂ʝˁʝ ʢʘʢʦ ʙʠ ʩʝ ʦʩʣʦʙʦʜʠʦ ʰʪʝʪʥʦʛ ʘʛʝʥʩʘ, ʘʣʠ ʤʦʞʝ ʠ ʜʘ ʠʟʘʟʦʚʝ ʚʝʣʠʢʘ 

ʪʢʠʚʥʘ ʦʰʪʝ˂ʝˁʘ ʠ ʙʦʣʝʩʪ ʫʢʦʣʠʢʦ ʿʝ ʦʜʛʦʚʦʨ ʦʨʛʘʥʠʟʤʘ ʧʨʝʪʝʨʘʥ (ɹʝʣʠ˂ ʠ ʎʠʥʮʦʚʠ˂, 

2015). 

ʋ ʧʨʚʦʿ ʬʘʟʠ ʟʘʧʘˀʝʥʩʢʝ ʨʝʘʢʮʠʿʝ ʜʦʣʘʟʠ ʜʦ ʢʨʘʪʢʦʪʨʘʿʥʝ ʣʦʢʘʣʥʝ 

ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʿʝ ʘʨʪʝʨʠʦʣʘ ʠ ʧʨʝʢʘʧʠʣʘʨʥʠʭ ʩʬʠʥʢʪʝʨʘ, ʰʪʦ ʪʨʘʿʝ ʧʘʨ ʩʝʢʫʥʜʠ ʠ 

ʥʝʫʨʦʛʝʥʦʛ ʿʝ ʧʦʨʝʢʣʘ. ʅʘʢʦʥ ʚʘʟʦʢʦʩʪʨʠʢʮʠʿʝ ʿʘʚˀʘ ʩʝ ʚʘʟʦʜʠʣʘʪʘʮʠʿʘ ʪʝʨʤʠʥʘʣʥʦʛ 

ʢʨʚʦʪʦʢʘ, ʢʦʿʘ ʩʝ ʜʝʣʠ ʫ ʜʚʝ ʬʘʟʝ: 

ʈʘʥʘ ʚʘʟʦʜʠʣʘʪʘʮʠʿʘ (ʘʢʪʠʚʥʘ ʭʠʧʝʨʝʤʠʿʘ) ʥʘʩʪʘʿʝ ʥʝʢʦʣʠʢʦ ʤʠʥʫʪʘ ʥʘʢʦʥ 

ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʿʝ ʠ ʧʦʿʘʯʘʚʘ ʧʨʦʪʦʢ ʢʨʚʠ ʢʨʦʟ ʠʥʬʣʘʤʘʪʦʨʥʦ ʧʦʜʨʫʯʿʝ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ 

ʣʦʢʘʣʥʦʛ ʮʨʚʝʥʠʣʘ ʠ ʧʦʚʝ˂ʘʥʝ ʣʦʢʘʣʥʝ ʪʦʧʣʦʪʝ. ɿʙʦʛ ʧʦʿʘʯʘʥʦʛ ʧʨʦʪʦʢʘ ʢʨʚʠ ʢʨʦʟ 

ʟʘʧʘˀʝʥʩʢʦ ʧʦʜʨʫʯʿʝ, ʧʦʚʝ˂ʘʚʘ ʩʝ ʭʠʜʨʦʩʪʘʪʩʢʠ ʧʨʪʠʩʘʢ ʤʠʢʨʦʮʠʨʢʫʣʘʮʠʿʝ, ʰʪʦ ʠʤʘ ʟʘ 

ʧʦʩʣʝʜʠʮʫ ʧʦʚʝ˂ʘˁʝ ʬʠʣʪʨʘʮʠʦʥʦʛ ʧʨʠʪʠʩʢʘ, ʧʘ ʚʝ˂ʘ ʢʦʣʠʯʠʥʘ ʪʝʯʥʦʩʪʠ ʠʟʣʘʟʠ ʫ 

ʝʢʩʪʨʘʚʘʩʢʫʣʘʨʥʠ ʧʨʦʩʪʦʨ. ʊʘ ʪʝʯʥʦʩʪ ʩʘʜʨʞʠ ʤʘʣʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʧʨʦʪʝʠʥʘ ʠ 

ʧʨʝʩʪʘʚˀʘ ʫʣʪʨʘʬʠʣʪʨʘʪ ʢʨʚʥʝ ʧʣʘʟʤʝ ʠ ʥʘʟʠʚʘ ʩʝ ʪʨʘʥʩʫʜʘʪ. 

ʂʘʩʥʘ ʚʘʟʦʜʠʣʘʪʘʮʠʿʘ ʧʦʯʠˁʝ ʧʦʣʘ ʩʘʪʘ ʜʦ ʜʚʘ ʩʘʪʘ ʧʦʩʣʝ ʨʘʥʝ ʚʘʟʦʜʠʣʘʪʘʮʠʿʝ, ʘ 

ʤʘʢʩʠʤʫʤ ʜʦʩʪʠʞʝ 4-5 ʩʘʪʠ ʥʘʢʦʥ ʨʘʥʝ ʚʘʟʦʜʠʣʘʪʘʮʠʿʝ. ʋ ʦʚʦʿ ʬʘʟʠ ʿʝ ʿʦʰ ʠʟʨʘʞʝʥʠʿʘ 

ʜʠʣʘʪʘʮʠʿʘ ʠ ʥʘʧʫˁʝʥʦʩʪ ʪʝʨʤʠʥʘʣʥʠʭ ʢʨʚʥʠʭ ʩʫʜʦʚʘ, ʧʘ ʭʠʜʨʦʩʪʘʪʩʢʠ ʧʨʠʪʠʩʘʢ ʠ 

ʜʘˀʝ ʨʘʩʪʝ, ʘ ʠʟʣʘʟʘʢ ʪʝʯʥʦʩʪʠ ʩʝ ʥʘʩʪʘʚˀʘ. ʇʦʰʪʦ ʿʝ ʚʝ˂ʘ ʧʨʦʧʫʩʪˀʠʚʦʩʪ ʢʨʚʥʠʭ 

ʩʫʜʦʚʘ, ʩʘʜʘ ʩʘ ʪʝʯʥʦʰ˂ʫ ʠʟʣʘʟʝ ʠ ʧʨʦʪʝʠʥʠ (ʘʣʙʫʤʠʥʠ, ʛʣʦʙʫʣʠʥʠ, ʬʠʙʨʠʥʦʛʝʥ, 

ʪʨʘʥʩʬʝʨʠʥ, ʬʘʢʪʦʨʠ ʢʦʘʛʫʣʘʮʠʿʝ, ʢʦʥʧʦʥʪʝ ʢʦʤʧʣʝʤʝʥʪʘ,...) ʠ ˂ʝʣʠʿʝ ʢʨʚʠ (ʣʝʫʢʦʮʠʪʠ, 

ʪʨʦʤʙʦʮʠʪʠ ʠ ʧʦ ʥʝʢʠ ʝʨʠʪʨʦʮʠʪ). ʀʟʣʘʟʘʢ ʦʚʘʢʚʝ ʪʝʯʥʦʩʪʠ, ʢʦʿʘ ʩʝ ʥʘʟʠʚʘ ʝʢʩʫʜʘʪ, 

ʩʤʘˁʫʿʝ ʦʥʢʦʪʩʢʠ ʧʨʠʪʠʩʘʢ ʢʨʚʠ, ʘ ʧʦʚʝ˂ʘʚʘ ʦʥʢʦʪʩʢʠ ʧʨʠʪʠʩʘʢ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʝ 

ʪʝʯʥʦʩʪʠ, ʧʘ ʩʝ ʬʠʣʪʨʘʮʠʦʥʠ ʧʨʠʪʠʩʘʢ ʿʦʰ ʚʠʰʝ ʧʦʚʝ˂ʘʚʘ. ɸʢʦ ʫ ʝʢʩʫʜʘʪʫ ʠʤʘ ʤʥʦʛʦ 

ʧʦʣʠʤʦʨʬʦʥʫʢʣʝʘʨʘ, ʦʥʜʘ ʩʝ ʟʦʚʝ ʛʥʦʿʥʠ ʝʢʩʫʜʘʪ. ʉʚʝ ʦʚʦ ʜʦʚʦʜʠ ʜʦ ʧʦʿʘʚʝ ʝʜʝʤʘ, ʢʦʿʠ 

ʤʝʭʘʥʠʯʢʠ ʧʨʦʫʟʨʦʢʫʿʝ ʙʦʣ ʫʩʣʝʜ ʧʨʠʪʠʩʢʘ ʥʘ ʥʝʨʚʥʝ ʟʘʚʨʰʝʪʢʝ. ɹʦʣ ʠʟʘʟʠʚʘʿʫ ʠ 

ʭʝʤʠʿʩʢʠ ʤʝʜʠʿʘʪʦʨʠ: ʩʝʨʦʪʦʥʠʥ, ʭʠʩʪʘʤʠʥ, ʙʨʘʜʠʢʠʥʠʥ, ʘʜʨʝʥʘʣʠʥ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥ. 
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ʍʠʩʪʘʤʠʥ ʿʝ ʧʦʨʝʢʣʦʤ ʠʟ ʤʘʩʪʦʮʠʪʘ ʠ ʚʝʟʫʿʝ ʩʝ ʟʘ ʅ1 ʨʝʮʝʧʪʦʨʝ ʥʘ ʝʥʜʦʪʝʣʥʠʤ 

˂ʝʣʠʿʘʤʘ ʚʝʥʫʣʘ ʠ ʧʨʦʫʟʨʦʢʫʿʝ ʢʦʥʪʨʘʢʮʠʿʫ ʘʢʪʠʥʩʢʠʭ ʠ ʤʠʦʟʠʥʩʢʠʭ ʬʠʣʘʤʝʥʘʪʘ, ʘ 

ʧʦʩʣʝʜʠʮʘ ʪʦʛʘ ʿʝ ʩʢʨʘ˂ʠʚʘˁʝ ʝʥʜʦʪʝʣʥʠʭ ˂ʝʣʠʿʘ ʠ ʧʦʚʝ˂ʘˁʝ ʠʥʪʝʨʝʥʜʦʪʝʣʥʠʭ 

ʧʨʦʩʪʦʨʘ. ʂʩʥʫ ʬʘʟʫ ʚʘʟʦʜʠʣʘʪʘʮʠʿʝ ʠ ʚʘʩʢʫʣʘʨʥʝ ʧʨʦʧʫʩʪˀʠʚʦʩʪʠ ʠʟʘʟʠʚʘʿʫ ʩʝʨʦʪʦʥʠʥ, 

ʙʨʘʜʠʢʠʥʠʥ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ, ʣʝʫʢʦʪʨʠʝʥʠ, IL-1,é (ɹʝʣʠ˂ ʠ ʎʠʥʮʦʚʠ˂, 2015). 

ʎʠʪʦʢʠʥʠ (TNF, IL-1, IFN-ɔ) ʠʟʘʟʠʚʘʿʫ ʧʨʦʤʝʥʝ ʫ ʮʠʪʦʩʢʝʣʝʪʫ ʝʥʜʦʪʝʣʘ ʢʦʿʝ 

ʧʦʚʝ˂ʘʚʘʿʫ ʠʥʪʝʨʝʥʜʦʪʝʣʥʝ ʧʨʦʩʪʦʨʝ. ɳʠʭʦʚʦ ʜʝʿʩʪʚʦ ʟʘʧʦʯʠˁʝ ʧʘʨ ʩʘʪʠ ʦʜ ʧʦʯʝʪʢʘ 

ʠʥʬʣʘʤʘʮʠʿʝ, ʘ ʪʨʘʿʝ 24 ʩʘʪʘ. ʃʝʫʢʦʮʠʪʠ ʫ ʪʦʢʫ ʠʥʬʣʘʤʘʮʠʿʝ ʩʝ ʧʨʠˀʫʙˀʫʿʫ ʫʟ ʝʥʜʦʪʝʣ, 

ʘʢʪʠʚʠʨʘʿʫ ʩʝ ʠ ʩʠʥʪʝʪʠʰʫ ʣʦʙʦʜʥʝ ʨʘʜʠʢʘʣʝ ʠ ʦʩʣʦʙʘʹʘʿʫ ʧʨʦʪʝʦʣʠʪʠʯʢʝ ʝʥʟʠʤʝ, ʰʪʦ 

ʜʦʚʦʜʠ ʜʦ ʦʰʪʝ˂ʝˁʘ ʝʥʜʦʪʝʣʥʠʭ ˂ʝʣʠʿʘ. ɿʙʦʛ ʠʟʣʘʩʢʘ ʪʝʯʥʦʩʪʠ, ʢʨʚ ʧʦʩʪʘʿʝ ʚʠʩʢʦʟʥʠʿʘ, 

ʧʘ ʩʧʦʨʠʿʝ ʪʝʯʝ ʢʨʦʟ ʠʥʬʣʘʤʘʪʦʨʥʦ ʧʦʜʨʫʯʿʝ ʠ ʠʟʘʟʠʚʘ ʟʘʩʪʦʿ (stasis), ʰʪʦ ʜʦʧʨʠʥʦʩʠ 

ʩʣʝʧˀʠʚʘˁʫ ʝʨʠʪʨʦʮʠʪʘ, ʪʘʢʦ ʜʘ ʦʥʠ ʧʦʪʠʩʢʫʿʫ ʣʝʫʢʦʮʠʪʝ ʙʣʠʞʝ ʝʥʜʦʪʝʣʫ. ʊʦ 

ʧʦʤʠʮʘˁʝ ʣʝʫʢʦʮʠʪʘ ʢʘ ʧʝʨʠʬʝʨʠʿʠ ʢʨʚʥʦʛ ʩʫʜʘ ʩʝ ʥʘʟʠʚʘ ʤʠʛʨʘʮʠʿʘ. ʃʝʫʢʦʮʠʪʠ ʩʝ 

ʧʨʦʣʘʟʥʦ ʚʝʟʫʿʫ ʟʘ ʝʥʜʦʪʝʣ ʠ ʧʦʯʠˁʫ ʜʘ ʩʝ ʢʦʪʨˀʘʿʫ ʧʦ ˁʝʤʫ. ʊʦ ʢʦʪʨˀʘˁʝ ʠʭ ʫʩʧʦʨʘʚʘ 

ʢʘʢʦ ʙʠ ʩʝ ʥʘ ʢʨʘʿʫ ʯʚʨʩʪʦ ʧʨʠˀʫʙʠʣʠ ʫʟ ʝʥʜʦʪʝʣ ʠ ʟʘʫʩʪʘʚʠʣʠ. ʇʨʠˀʫʙˀʠʚʘˁʝ 

ʣʝʫʢʦʮʠʪʘ ʟʘ ʝʥʜʦʪʝʣ ʠ ˁʠʭʦʚʦ ʟʘʫʩʪʘʚˀʘˁʝ ʩʝ ʥʘʟʠʚʘ ʘʭʜʝʨʝʥʮʠʿʘ. ʀʟʣʘʟʘʢ ʣʝʫʢʦʮʠʪʘ 

ʠʟ ʢʨʚʥʠʭ ʩʫʜʦʚʘ ʜʫʞ ʠʥʪʝʨʮʝʣʫʣʘʨʥʠʭ ʩʧʦʿʝʚʘ ʩʝ ʥʘʟʠʚʘ ʜʠʿʘʧʝʜʝʟʘ ʠʣʠ 

ʪʨʘʥʩʝʥʜʦʪʝʣʥʘ ʤʠʛʨʘʮʠʿʘ. ʆʚʘʿ ʧʨʦʮʝʩ ʩʝ ʫ ʚʝ˂ʠʥʠ ʪʢʠʚʘ ʦʜʚʠʿʘ ʥʘ ʥʠʚʦʫ ʚʝʥʫʣʘ, ʜʦʢ 

ʩʝ ʫ ʧʣʫ˂ʠʤʘ ʦʜʚʠʿʘ ʥʘ ʥʠʚʦʫ ʢʘʧʠʣʘʨʘ. ʃʝʫʢʦʮʠʪʠ ʩʚʦʿʠʤ ʩʝʨʠʥ ʧʨʦʪʝʘʟʘʤʘ (ʢʘʪʝʧʩʠʥ 

ɻ, ʝʣʘʩʪʘʟʘ, ʢʦʣʘʛʝʥʘʟʘ) ʨʘʟʘʨʘʿʫ ʯʚʨʩʪʝ ʝʥʜʦʪʝʣʥʝ ʚʝʟʝ ʠ ʜʝʦ ʙʘʟʘʣʥʝ ʤʝʤʙʨʘʥʝ ʠ 

ʘʤʝʙʦʠʜʥʠʤ ʢʨʝʪʘʥʿʝʤ ʠʟʣʘʟʠ ʠʟ ʢʨʚʥʦʛ ʩʫʜʘ. ʂʨʦʟ  ʧʨʦʰʠʨʝʥʝ ʠʥʪʝʨʝʥʜʦʪʝʣʥʝ 

ʧʨʦʩʪʦʨʝ ʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʙʘʟʘʣʥʦʿ ʤʝʤʙʨʘʥʠ ʠʟʣʘʟʝ ʠ ʝʨʠʪʦʨʮʠʪʠ, ʘʣʠ ˁʠʭ ʨʘʟʘʨʘʿʫ 

˂ʝʣʠʿʝ ʤʦʥʦʮʠʪʥʦ ʤʘʢʨʦʬʘʛʥʦʛ ʩʠʩʪʝʤʘ (ɹʝʣʠ˂ ʠ ʎʠʥʮʦʚʠ˂, 2015). 

ʍʨʦʥʠʯʥʘ ʠʥʬʣʘʤʘʮʠʿʘ ʩʝ ʢʘʨʘʪʝʨʠʰʝ ʠʥʬʠʣʪʨʘʮʠʿʦʤ ʠʥʬʣʘʤʘʪʦʨʥʦʛ ʧʦʜʨʫʯʿʘ 

ʤʦʥʦʥʫʢʣʝʘʨʥʠʤ ˂ʝʣʠʿʘʤʘ (ʤʦʥʦʮʠʪʠ, ʣʠʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ), ʪʢʠʚʥʦʤ ʜʝʩʪʨʫʢʮʠʿʦʤ 

ʠ ʟʘʤʝʥʦʤ ʦʰʪʝ˂ʝʥʦʛ ʪʢʠʚʘ ʚʝʟʠʚʥʠʤ. ʊʨʘʿʝ ʥʝʜʝˀʘʤʘ, ʤʝʩʝʮʠʤʘ, ʛʦʜʠʥʘʤʘ ʠ ʫ ˁʦʿ ʩʝ 

ʧʨʦʮʝʩ ʨʘʟʘʨʘˁʘ ʪʢʠʚʘ ʠ ʟʘʮʝˀʝˁʘ ʦʜʚʠʿʘ ʠʩʪʦʚʨʝʤʝʥʦ. ɻʣʘʚʥʝ ˂ʝʣʠʿʝ ʫ ʭʨʦʥʠʯʥʦʿ 

ʠʥʬʣʘʤʘʮʠʿʠ ʩʫ ˂ʝʣʠʿʝ ʤʦʥʦʮʠʪʥʦ ʤʘʢʨʦʬʘʛʥʦʛ ʩʠʩʪʝʤʘ. ʄʦʥʦʮʠʪʠ ʥʘʢʦʥ 8-72 ʩʩʘʪʘ 

ʧʨʦʚʝʜʝʥʠʭ ʫ ʮʠʨʢʫʣʘʮʠʿʠ ʧʨʝʣʘʟʝ ʫ ʪʢʠʚʘ, ʛʜʝ ʩʝ ʪʨʘʥʩʬʦʨʤʠʰʫ ʫ ʪʢʠʚʥʝ ʤʘʢʨʦʬʘʛʝ. 

ʄʘʢʨʦʬʘʛʠ ʩʝ ʘʢʪʠʚʠʨʘʿʫ ʜʝʿʩʪʚʦʤ ʮʠʪʦʢʠʥʘ, ʙʘʢʪʝʨʠʿʩʢʠʤ ʝʥʜʦʪʦʢʩʠʥʠʤʘ ʠ ʤʦʣʝʢʫʣʘ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʛ ʦʢʨʫʞʝˁʘ (ʢʦʣʘʛʝʥ, ʝʣʘʩʪʠʥ, ʬʠʙʨʦʥʝʢʪʠʥ) ʠ ʝʣʝʤʠʥʠʰʫ ʙʘʢʪʝʨʠʿʝ, 

ʦʰʪʝ˂ʝʥʝ ˂ʝʣʠʿʝ ʠ ʥʘʩʣʘʛʝ ʬʠʙʨʠʥʘ. ʀʟ ʩʚʦʿʠʭ ʣʠʟʦʟʦʤʘ ʦʩʣʦʙʘʹʘʿʫ ʢʦʣʘʛʝʥʘʟʫ ʠ 

ʝʣʘʩʪʘʟʫ, ʢʦʿʝ ʦʰʪʝ˂ʫʿʫ ʚʝʟʠʚʥʦ ʪʢʠʚʦ ʠ ʧʣʘʟʤʠʥʦʛʝʥʠ ʘʢʪʠʚʘʪʦʨ, ʢʦʿʠ ʩʪʚʘʨʘ ʧʣʘʟʤʠʥ. 
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ʇʣʘʟʤʠʥ ʨʘʟʣʘʞʝ ʬʠʙʨʠʥʩʢʝ ʥʘʩʣʘʛʝ, ʦʩʦʣʙʘʹʘʿʫ IL-1, ʢʦʿʠ ʩʪʠʤʫʣʠʰʝ ʬʠʙʨʦʙʣʘʩʪʝ 

ʢʦʿʠ ʟʘʪʠʤ ʟʘʧʦʯʠˁʫ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʘ, ʥʝʦʧʭʦʜʥʦʛ ʟʘ ʦʙʥʘʚˀʘˁʝ ʪʢʠʚʘ (ɹʝʣʠ˂ ʠ 

ʎʠʥʮʦʚʠ˂, 2015). 

 

2.3. ʊʨʠʭʦʬʠʪʦʟʘ ʢʦʜ ʿʫʥʘʜʠ 

ɻˀʠʚʠʯʥʘ ʦʙʦˀʝˁʘ ʢʦʞʝ ʩʫ ʚʝʦʤʘ ʯʝʩʪʘ ʢʦʜ ˀʫʜʠ ʠ ʞʠʚʦʪʠˁʘ. ʋʛʣʘʚʥʦʤ ʩʫ 

ʪʘʢʚʘ ʦʙʦˀʝˁʘ ʟʦʦʥʦʟʝ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʤʦʛʫ ʜʘ ʩʝ ʧʨʝʥʝʩʫ ʠ ʩʘ ʞʠʚʦʪʠˁʝ ʥʘ ʯʦʚʝʢʘ. 

ɱʝʜʥʦ ʦʜ ʪʘʢʚʠʭ ʦʙʦˀʝˁʘ ʿʝ ʠ ʪʨʠʭʦʬʠʪʦʟʘ, ʢʦʿʘ ʤʦʞʝ ʩʤʘˁʠʪʠ ʢʚʘʣʠʪʝʪ ʤʣʝʢʘ, ʤʝʩʘ ʠ 

ʢʦʞʝ ʪʝ ʠʟʘʟʠʚʘ ʚʝʣʠʢʝ ʝʢʦʥʦʤʩʢʝ ʰʪʝʪʝ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʦʰʪʦ ʩʝ ʤʦʞʝ ʧʨʝʥʝʪʠ ʥʘ 

ˀʫʜʝ, ʫʿʝʜʥʦ ʿʝ ʠ ʚʝʣʠʢʘ ʦʧʘʩʥʦʩʪ ʧʦ ʿʘʚʥʦ ʟʜʨʘʚˀʝ (ʎʝʢʠ˂, 2015). 

 

2.3.1. ʇʦʿʘʚʘ ʪʨʠʭʦʬʠʪʦʟʝ ʫ ʩʚʝʪʫ ʠ ʢʦʜ ʥʘʩ 

ʇʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ, ʫ ʩʚʝʪʫ ʿʝ ʧʨʠʤʝ˂ʝʥʦ ʩʚʝ ʚʠʰʝ ʩʣʫʯʘʿʝʚʘ ʦʚʦʛ ʦʙʦˀʝˁʘ. 

ʉʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʫ ʧʨʦʩʝʢʫ 30% ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʛʦʚʝʜʘ ʫ ʥʝʢʦʤ ʪʨʝʥʫʪʢʫ ʙʠʣʦ ʟʘʨʘʞʝʥʦ 

ʦʚʦʤ ʛˀʠʚʠʮʦʤ, ʘʣʠ ʩʫ ʚʘʨʠʿʘʮʠʿʝ ʚʝʣʠʢʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʝʛʠʦʥʘ. ʅʘʿʫʛʨʦʞʝʥʠʿʠ ʩʫ 

ʧʨʝʜʝʣʠ ɱʫʞʥʝ ɽʚʨʦʧʝ ʠ ɹʣʠʩʢʦʛ ʀʩʪʦʢʘ. ɺʝʣʠʢʠ ʙʨʦʿ ʟʘʨʘʞʝʥʠʭ ʛʨʣʘ ʿʝ ʧʨʠʿʘʚˀʝʥ ʫ 

ʀʪʘʣʠʿʠ, ʧʨʦʚʠʥʮʠʿʠ ʋʤʙʨʠʿʘ, ʛʜʝ ʧʦʩʪʦʿʝ ʬʘʨʤʝ ʥʘ ʢʦʿʦʿ ʿʝ 100% ʞʠʚʦʪʠˁʘ ʟʘʨʘʞʝʥʦ. 

ʋ ʥʘʰʦʿ ʟʝʤˀʠ ʧʦʩʪʦʿʠ ʤʘʣʦ ʧʦʜʘʪʘʢʘ ʦ ʠʥʬʝʢʮʠʿʠ ʛʦʚʝʜʘ ʠ ʞʠʚʦʪʠˁʘ ʫʦʧʰʪʝ. ʀʧʘʢ, ʫ 

ʩʚʠʤ ʨʝʛʠʦʥʠʤʘ ʛʜʝ ʿʝ ʧʨʠʤʝ˂ʝʥʦ ʦʚʦ ʦʙʦˀʝˁʝ, ʧʨʠʤʝ˂ʝʥʠ ʩʫ ʦʜʨʝʹʝʥʠ ʰʘʙʣʦʥʠ. 

ʅʘʿʯʝʰ˂ʝ ʩʝ ʿʘʚˀʘ ʢʦʜ ʛʦʚʝʜʘ, ʤʘʜʘ ʤʦʛʫ ʜʘ ʦʙʦʣʝ ʠ ʤʘʛʘʨʮʠ, ʧʩʠ, ʢʦʟʝ, ʦʚʮʝ ʠ 

ʢʦˁʠ. ʅʘʨʦʯʠʪʦ ʿʝ ʟʘʩʪʫʧˀʝʥʘ ʫ ʫʩʣʦʚʠʤʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦʛ ʠʥʪʝʥʟʠʚʥʦʛ ʤʣʝʯʥʦʛ 

ʛʦʚʝʜʘʨʩʪʚʘ, ʛʜʝ ʩʝ ʛʘʿʝ ʚʠʩʦʢʦ ʤʣʝʯʥʝ ʨʘʩʝ ʛʦʚʝʜʘ, ʢʘʢʚʘ ʿʝ ʭʦʣʰʪʘʿʥ-ʬʨʠʟʠʿʩʢʘ ʨʘʩʘ. 

ʋʯʝʩʪʘʣʦʩʪ ʧʦʿʘʚˀʠʚʘˁʘ ʦʚʝ ʙʦʣʝʩʪʠ ʿʝ ʚʝ˂ʘ ʫ ʧʦʟʥʫ ʿʝʩʝʥ ʠ ʟʠʤʫ, ʰʪʦ ʿʝ ʨʘʟʫʤˀʠʚʦ 

ʫʢʦʣʠʢʦ ʩʝ ʧʦʩʤʘʪʨʘʿʫ ʫʩʣʦʚʠ ʜʨʞʘˁʘ ʞʠʚʦʪʠˁʘ. ʅʘʠʤʝ, ʟʠʤʠ ʩʫ ʞʠʚʦʪʠˁʝ ʟʘʪʚʦʨʝʥʝ ʫ 

ʰʪʘʣʘʤʘ, ʛʜʝ ʩʫ ʥʘʿʯʝʰ˂ʝ ʫʩʣʦʚʠ ʩʤʝʰʪʘʿʘ ʠ ʭʠʛʠʿʝʥʝ ʥʝʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ. ʊʘʢʦʹʝ, ʟʠʤʠ 

ʿʝ ʠ ʠʩʭʨʘʥʘ ʞʠʚʦʪʠˁʘ ʥʝʦʜʛʦʚʘʨʘʿʫ˂ʘ ʠ ʩʣʘʙʠʿʘ, ʪʝ ʠ ʠʤʫʥʠʪʝʪ ʦʧʘʜʘ (ʎʝʢʠ˂, 2015). 
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2.3.2. ʋʟʨʦʯʥʠʢ ʠ ʠʩʧʦˀʘʚʘˁʝ ʪʨʠʭʦʬʠʪʦʟʝ 

ʅʘʿʯʝʰ˂ʠ ʫʟʨʦʯʥʠʢ ʦʚʝ ʙʦʣʝʩʪʠ ʿʝ ʛˀʠʚʠʮʘ Trichophyton verrucosom, ʢʦʿʘ ʠʤʘ 

ʩʧʦʩʦʙʥʦʩʪ ʠʥʬʠʮʠʨʘˁʘ ʠ ˀʫʜʠ. ʉʪʚʘʨʘ ʚʝʦʤʘ ʦʪʧʦʨʥʝ ʩʧʦʨʝ ʢʦʿʠʤʘ ʩʝ ʠ ʧʨʝʥʦʩʠ 

ʠʥʬʝʢʮʠʿʘ. ʋ ʩʫʚʦʤ ʤʘʪʝʨʠʿʘʣʫ ʦʩʪʘʿʫ ʩʧʦʩʦʙʥʝ ʟʘ ʨʘʟʤʥʦʞʘʚʘˁʝ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ. ʋ 

ʧʨʦʤʝʥˀʠʚʠʤ ʜʝʣʦʚʠʤʘ ʢʦʞʝ ʦʪʧʦʨʥʝ ʩʫ ʥʘ ʫʣʪʨʘˀʫʙʠʯʘʩʪʝ ʩʚʝʪʣʦʩʪ. ʋ ʝʧʠʜʝʨʤʠʩʫ 

ʪʨʠʭʦʬʠʪʦʥ ʠʩʢʣʠʿʘʚʘ, ʫʨʘʩʪʘ ʫ ʜʣʘʯʥʝ ʬʦʣʠʢʫʣʝ, ʜʣʘʢʫ ʠ ʢʦʨʝʥ ʜʣʘʢʝ ʪʘʢʦ ʜʘ ʩʝ ʜʣʘʢʘ 

ʣʦʤʠ ʠ ʠʩʧʘʜʘ. ɻˀʠʚʠʮʘ ʞʠʚʠ ʥʘ ʧʦʚʨʰʠʥʠ ʢʦʞʝ. ʉʚʦʿʠʤ ʧʨʦʪʝʦʣʠʪʠʥʠʤ ʠ 

ʢʝʨʘʪʦʣʠʪʠʥʠʤ ʝʥʟʠʤʠʤʘ ʠ ʝʛʟʦʪʦʢʩʠʥʠʤʘ ʠʟʘʟʠʚʘ ʧʘʨʘʢʝʨʘʪʦʟʫ ʠ ʧʨʦʤʝʥʝ ʟʘʧʘˀʝʥʩʢʝ 

ʧʨʠʨʦʜʝ. ɻˀʠʚʠʮʘ ʩʝ ʩʤʘʪʨʘ ʬʘʢʫʣʪʘʪʠʚʥʦ ʧʘʪʦʛʝʥʦʤ, ʘ ʧʦʛʦʜʫʿʝ ʿʦʿ ʟʠʤʩʢʦ ʩʪʘʿʩʢʦ 

ʜʨʞʘˁʝ, ʚʣʘʞʥʘ ʢʣʠʤʘ, ʪʦʧʣʦ ʚʨʝʤʝ ʠ ʥʝʭʠʛʠʿʝʥʩʢʠ ʫʩʣʦʚʠ ʜʨʞʘˁʘ. ʋ ʚʝʣʠʢʠʤ 

ʟʘʧʘʪʠʤʘ ʟʘʜʨʞʘʚʘ ʩʝ ʛʦʜʠʥʘʤʘ, ʧʘ ʿʦʿ ʜʦʚʦʹʝˁʝ ʤʣʘʹʠʭ ʛʨʣʘ ʫ ʟʘʧʘʪ ʦʤʦʛʫ˂ʘʚʘ ʰʠʨʝˁʝ 

ʿʝʨ ʠʩʪʝ ʥʠʩʫ ʩʪʝʢʣʝ ʜʦʚʦˀʥʫ ʦʪʧʦʨʥʦʩʪ. ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ʥʝʜʦʩʪʘʪʘʢ ʚʠʪʘʤʠʥʘ ɸ 

ʧʦʛʦʜʫʿʝ ʥʘʩʪʘʥʢʫ ʠ ʰʠʨʝˁʫ ʙʦʣʝʩʪʠ. ʊʦʤʝ ʿʦʰ ʜʦʧʨʠʥʦʩʠ ʩʣʘʙʘ ʠʩʭʨʘʥʘ, ʭʨʦʥʠʯʥʝ 

ʢʦʞʥʝ ʙʦʣʝʩʪʠ ʠ ʧʘʨʘʟʠʪʩʢʝ ʙʦʣʝʩʪʠ. ʂʦʜ ʧʨʝʣʝʞʘʥʝ ʙʦʣʝʩʪʠ, ʫ ʢʨʚʥʦʤ ʩʝʨʫʤʫ 

ʞʠʚʦʪʠˁʘ ʫʪʚʨʹʝʥʘ ʩʫ ʘʥʪʠʪʝʣʘ (ʐʘʤʘʥʮ ʠ ʉʪʘʤʘʪʦʚʠ˂, 1999). 

ʅʘ ʪʝʣʫ ʦʙʦʣʝʣʠʭ ʞʠʚʦʪʠˁʘ ʿʘʚˀʘʿʫ ʩʝ ʩʠʚʦ-ʙʝʣʝ ʧʨʦʤʝʥʝ, ʠ ʪʦ ʣʦʢʘʣʥʦ, 

ʥʘʿʯʝʰ˂ʝ ʥʘ ʚʨʘʪʫ ʠ ʛʣʘʚʠ (ʯʝʦʥʘ ʨʝʛʠʿʘ ʠ ʦʢʦ ʦʯʠʿʫ), ʘʣʠ ʩʝ ʤʦʛʫ ʿʘʚʠʪʠ ʠ ʥʘ ʧʨʝʜˁʠʤ 

ʝʢʩʪʨʝʤʠʪʝʪʠʤʘ, ʛʨʫʜʠʤʘ ʠ ʩʘʧʠʤʘ. ʆʚʝ ʧʨʦʤʝʥʝ ʩʫ ʚʝʣʠʯʠʥʝ 10-50 mm, ʦʚʘʣʥʦʛ 

ʦʙʣʠʢʘ, ʙʣʘʛʦ ʠʩʧʫʧʯʝʥʝ, ʩʘ ʢʨʘʩʪʘʤʘ ʢʦʿʝ ʩʝ ʪʝʰʢʦ ʦʜʚʘʿʘʿʫ, ʠ ʚʝʦʤʘ ʯʝʩʪʦ ʥʘ ʤʝʩʪʫ 

ʦʚʠʭ ʧʨʦʤʝʥʘ ʜʣʘʢʘ ʿʝ ʦʧʘʣʘ. ʊʘʢʦʹʝ, ʧʨʠʩʫʪʥʦ ʿʝ ʢʦʥʩʪʘʥʪʥʦ ʧʝʨʫʪʘˁʝ ʢʦʞʝ ʥʘ ʤʝʩʪʫ 

ʪʠʭ ʧʨʦʤʝʥʘ. ʋ ʧʨʦʩʝʢʫ, ʙʨʦʿ ʧʨʦʤʝʥʘ ʥʘ ʿʝʜʥʦʿ ʞʠʚʦʪʠˁʠ ʿʝ ʠʟʤʝʹʫ 10 ʠ 30, ʘʣʠ ʤʦʞʝ 

ʠ˂ʠ ʠ ʜʦ 50 (ʎʝʢʠ˂, 2015). ʅʘʿʧʦʜʣʦʞʥʠʿʘ ʦʚʦʤ ʦʙʦˀʝˁʫ ʩʫ ʛʦʚʝʜʘ, ʠ ʪʦ ʞʝʥʩʢʘ ʛʨʣʘ, 

ʥʘʨʦʯʠʪʦ ʿʫʥʠʮʝ ʠ ʛʨʣʘ ʤʣʘʹʘ ʦʜ 12 ʤʝʩʝʮʠ, ʤʘʜʘ ʩʝ ʯʝʩʪʦ ʿʘʚˀʘ ʠ ʢʦʜ ʢʨʘʚʘ. ʆʚʦ ʩʝ 

ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ ʥʝʜʦʚʦˀʥʦ ʨʘʟʚʠʿʝʥʠʤ ʠʤʫʥʠʪʝʪʦʤ ʢʦʜ ʤʣʘʹʠʭ ʛʨʣʘ. ʀʥʬʝʢʮʠʿʘ ʠ 

ʧʨʝʥʦʰʝˁʝ ʙʦʣʝʩʪʠ ʩʝ ʜʝʰʘʚʘ ʜʠʨʝʢʪʥʠʤ ʢʦʥʪʘʢʪʦʤ ʠʟʤʝʹʫ ʙʦʣʝʩʥʠʭ ʠ ʟʜʨʘʚʠʭ 

ʞʠʚʦʪʠˁʘ, ʘʣʠ ʠ ʠʥʜʠʨʝʢʪʥʦ, ʠʟ ʠʥʬʠʮʠʨʘʥʝ ʦʢʦʣʠʥʝ, ʙʫʜʫ˂ʠ ʜʘ ʩʧʦʨʝ ʤʦʛʫ ʜʘ ʦʩʪʘʥʫ 

ʚʠʪʘʣʥʝ ʠ ʜʦ ʯʝʪʠʨʠ ʛʦʜʠʥʝ.  

ʆʙʟʠʨʦʤ ʜʘ ʿʝ ʦʚʘ ʙʦʣʝʩʪ ʿʝ ʟʦʦʥʦʟʘ, ʪʦ ʟʥʘʯʠ ʜʘ ʩʝ ʚʨʣʦ ʣʘʢʦ ʤʦʞʝ ʧʨʝʥʝʪʠ ʥʘ 

ˀʫʜʝ. ʅʘʿʫʛʨʦʞʝʥʠʿʠ ʩʫ ˀʫʜʠ ʢʦʿʠ ʩʫ ʫ ʜʠʨʝʢʪʥʦʤ ʢʦʥʪʘʢʪʫ ʩʘ ʦʙʦʣʝʣʠʤ ʞʠʚʦʪʠˁʘʤʘ, 

ʢʘʦ ʰʪʦ ʩʫ ʤʫʟʘʯʠ, ʚʝʪʝʨʠʥʘʨʠ, ʧʦʤʦ˂ʥʦ ʦʩʦʙˀʝ ʫ ʰʪʘʣʠ, ˀʫʜʠ ʢʦʿʠ ʨʘʜʝ ʫ ʦʙʨʘʜʠ ʢʦʞʝ 

ʠ ʜʨʫʛʠ (ʎʝʢʠ˂, 2015). 
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ʂʦʜ ˀʫʜʠ ʩʝ ʦʚʝ ʧʨʦʤʝʥʝ ʠʩʧʦˀʘʚʘʿʫ ʫʛʣʘʚʥʦʤ ʥʘ ʛʣʘʚʠ, ʧʨʝʜʝʣʫ ʙʨʘʜʝ, ʘʣʠ 

ʥʝʨʝʪʢʦ ʠ ʥʘ ʠʟʣʦʞʝʥʠʤ ʜʝʣʦʚʠʤʘ ʪʝʣʘ, ʢʘʦ ʰʪʦ ʩʫ ʥʦʢʪʠ, ʰʘʢʝ ʠ ʨʫʢʝ. ʉʠʤʧʪʦʤʠ ʩʫ 

ʩʣʠʯʥʠ ʢʘʦ ʠ ʢʦʜ ʦʙʦʣʝʣʠʭ ʞʠʚʦʪʠˁʘ, ʥʘʿʯʝʰ˂ʝ ʩʘ ʧʝʯʘʪʠʤʘ ʙʝʟ ʢʦʩʝ ʫʢʦʣʠʢʦ ʿʝ 

ʦʙʦˀʝˁʝ ʥʘ ʛʣʘʚʠ, ʘ ʥʘ ʧʦʜʣʘʢʪʠʮʘʤʘ ʩʝ ʤʦʛʫ ʿʘʚʠʪʠ ʮʨʚʝʥʝ ʧʨʦʤʝʥʝ (ʎʝʢʠ˂, 2015). 

 

ʉʣʠʢʘ 2. ɻˀʠʚʠʮʘ Trichophyton verrucosom 

 

ʉʣʠʢʘ 3. ʀʟʛʣʝʜ ʠʟʨʘʩʣʝ ʛˀʠʚʠʮʘ Trichophyton verrucosom ʤʘʢʨʦʩʢʦʧʩʢʠ ʠ ʤʠʢʨʦʩʢʦʧʩʢʠ 
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2.3.3. ɼʠʿʘʛʥʦʟʘ ʣʝʯʝˁʝ ʠ ʧʨʝʚʝʥʮʠʿʘ 

ɺʨʣʦ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʢʣʠʥʠʯʢʘ ʩʣʠʢʘ ʦʚʝ ʜʝʨʤʘʪʦʬʠʪʠʿʝ ʧʘ ʙʦʣʝʩʪ ʤʦʞʝ 

ʧʦʫʟʜʘʥʦ ʜʘ ʩʝ ʜʠʿʘʛʥʦʩʪʠʢʫʿʝ ʥʘ ʦʩʥʦʚʫ ʿʘʩʥʦ ʠʩʧʦˀʝʥʠʭ ʧʨʦʤʝʥʘ ʥʘ ʢʦʞʠ. ʀʧʘʢ, ʫ 

ʜʠʿʘʛʥʦʩʪʠʮʠ ʩʝ ʦʙʘʚˀʘ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʛʣʝʜ, ʛʜʝ ʩʝ ʥʘ ʦʩʥʦʚʫ ʧʨʦʤʝʥʘ ʥʘ ʜʣʘʮʠ ʫ 

ʩʪʨʫʛʦʪʠʥʘʤʘ ʧʨʦʤʝˁʝʥʠʭ ʜʝʣʦʚʘ ʢʦʞʝ ʧʦʩʪʘʚˀʘ ʩʠʛʫʨʥʘ ʜʠʿʘʛʥʦʟʘ. ʄʘʪʝʨʠʿʘʣ ʪʨʝʙʘ 

ʜʘ ʩʝ ʜʨʞʠ ʥʘ 10% ʨʘʩʪʚʦʨʫ KOH ʜʘ ʩʝ ʨʘʟʤʝʢʰʘ ʝʢʩʫʜʘʪ, ʜʝʪʨʠʪʫʩ ˂ʝʣʠʿʘ ʠ ʢʝʨʘʪʠʥ, 

ʢʦʿʠ ʫ ʩʝʙʠ ʩʘʜʨʞʠ ʫʟʨʦʯʥʠʢʘ. ʉʘʤ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʛʣʝʜ ʧʦʥʝʢʘʜ ʥʠʿʝ ʜʦʚʦˀʘʥ, ʧʘ ʿʝ 

ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʫʨʘʜʠ ʟʘʩʝʿʘʚʘˁʝ ʠ ʛʘʿʝˁʝ ʥʘ ʧʦʜʣʦʛʘʤʘ. Wood-oʚʘ ʣʘʤʧʘ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʨʠʩʪʠ ʩʘʤʦ ʢʦʜ ʥʝʢʠʭ ʜʝʨʤʘʪʦʬʠʪʦʟʘ. ʉʝʨʦʣʦʰʢʘ ʨʝʘʢʮʠʿʘ ʤʦʞʝ ʚʠʰʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ 

ʫ ʠʩʪʨʘʞʠʚʘʯʢʝ ʩʚʨʭʝ ʥʝʛʦ ʫ ʨʫʪʠʥʩʢʦʿ ʧʨʘʢʩʠ (ʐʘʤʘʥʮ ʠ ʉʪʘʤʘʪʦʚʠ˂, 1999). 

ʋ ʪʝʨʝʥʩʢʠʤ ʫʩʣʦʚʠʤʘ ʜʠʿʘʛʥʦʟʘ ʩʝ ʧʦʩʪʘʚˀʘ ʥʘ ʦʩʥʦʚʫ ʝʧʠʟʦʦʪʠʣʦʰʢʝ 

ʩʠʪʫʘʮʠʿʝ ʫ ʟʘʧʘʪʫ, ʠʟʨʘʞʝʥʝ ʢʣʠʥʠʯʢʝ ʩʣʠʢʝ ʠ ʦʙʦʣʝʚʘˁʘ ʧʨʝʪʝʞʥʦ ʤʣʘʜʠʭ ʞʠʚʦʪʠˁʘ  

ʫ ʟʘʧʘʪʠʤʘ ʛʦʜʝʜʘ. 

ʀʟʣʘʛʘˁʝ ʞʠʚʦʪʠˁʘ ʩʫʥʮʫ, ʜʦʜʘʚʘˁʝ ʚʠʪʘʤʠʥʩʢʦ-ʤʠʥʝʨʘʣʥʠʭ ʜʦʜʘʪʘʢʘ, 

ʩʤʘˁʠʚʘˁʝ ʩʪʨʝʩʦʛʝʥʠʭ ʬʘʢʪʦʨʘ, ʧʦʙʦˀʰʘʥʘ ʠʩʭʨʘʥʘ ʠ ʚʝ˂ʠ ʥʠʚʦ ʭʠʛʠʿʝʥʝ ʞʠʚʦʪʠˁʘ ʠ 

ʦʙʿʝʢʘʪʘ, ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ ʩʧʦʥʪʘʥʦʛ ʦʧʦʨʘʚʢʘ ʞʠʚʦʪʠˁʘ. ʀʧʘʢ, ʦʚʦ ʩʝ ʥʝ ʜʝʰʘʚʘ ʪʘʢʦ 

ʯʝʩʪʦ, ʪʝ ʙʠ ʞʠʚʦʪʠˁʝ ʪʨʝʙʘʣʦ ʰʪʦ ʧʨʝ ʣʝʯʠʪʠ, ʿʝʨ ʩʫ ʚʨʣʦ ʟʘʨʘʟʥʝ ʧʘ ʤʦʛʫ ʠʥʬʠʮʠʨʘʪʠ 

ʜʨʫʛʝ ʞʠʚʦʪʠˁʝ ʫ ʩʪʘʜʫ, ʠʣʠ ʨʘʜʥʠʢʝ (ʎʝʢʠ˂, 2015). 

ʇʨʝ ʪʝʨʘʧʠʿʝ ʢʨʘʩʪʝ ʙʠ ʪʨʝʙʘʣʦ ʥʝʞʥʦ ʠ ʧʘʞˀʠʚʦ ʦʯʠʩʪʠʪʠ ʯʝʪʢʦʤ ʠʣʠ ʥʝʢʦʤ 

ʤʝʢʘʥʦʤ ʧʘʤʫʯʥʦʤ ʢʨʧʦʤ, ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʪʘʿ ʘʣʘʪ ʜʝʟʠʥʬʠʢʫʿʝ ʭʠʧʦʭʣʦʨʠʪʥʦʤ 

ʢʠʩʝʣʠʥʦʤ ʠʣʠ ʩʝ ʩʧʘʣʠ. ʊʝʨʘʧʠʿʘ ʩʝ ʧʨʠʣʠʯʥʦ ʨʘʟʣʠʢʫʿʝ ʤʝʹʫ ʜʨʞʘʚʘʤʘ, ʿʝʨ ʥʠʿʝ ʩʚʫʜʘ 

ʠʩʪʦ ʨʝʛʫʣʠʩʘʥʘ ʫʧʦʪʨʝʙʘ ʦʜʨʝʹʝʥʠʭ ʘʢʪʠʚʥʠʭ ʿʝʜʠˁʝˁʘ ʠʟ ʧʨʝʧʘʨʘʪʘ. ʊʘʢʦ, ʫ ʩʚʝʪʫ ʩʫ 

ʫ ʫʧʦʪʨʝʙʠ ʢʫʧʢʝ ʠʣʠ ʩʧʨʝʿʝʚʠ ʩʘ 4% ʨʘʩʪʚʦʨʦʤ ʢʘʣʮʠʿʫʤ-ʩʫʣʬʠʜʘ, ʟʘʪʠʤ 0,5% 

ʥʘʪʨʠʿʫʤ-ʭʠʧʦʭʣʦʨʠʪʘ ʠʣʠ 1% ʨʘʩʪʚʦʨʦʤ ʧʦʚʠʜʦʥ ʿʦʜʘ. ʇʦʿʝʜʠʥʘʯʥʝ ʧʨʦʤʝʥʝ ʩʝ ʤʦʛʫ 

ʪʨʝʪʠʨʘʪʠ ʣʦʩʠʦʥʠʤʘ ʠ ʤʘʩʪʠʤʘ ʥʘ ʙʘʟʠ ʤʠʢʦʥʦʟʦʣʘ ʠʣʠ ʢʣʦʪʨʠʤʘʟʦʣʘ (ʐʘʤʘʥʮ ʠ 

ʉʪʘʤʘʪʦʚʠ˂, 1999). 

ʋ ʉʨʙʠʿʠ ʩʝ ʢʦʨʠʩʪʝ ʧʨʝʧʘʨʘʪʠ ʜʝʢʘʥʦʣ ʠ ʠʤʘʥʚʝʨʦʣ, ʘ ʫ ʟʘʜˁʝ ʚʨʝʤʝ ʩʝ ʩʚʝ 

ʚʠʰʝ ʢʦʨʠʩʪʠ ʚʘʢʮʠʥʘ. ɺʘʢʮʠʥʘʮʠʿʦʤ ʩʝ ʩʧʨʝʯʘʚʘ ʧʦʿʘʚʘ ʦʙʦˀʝˁʘ, ʠʥʬʠʮʠʨʘˁʝ ʜʨʫʛʠʭ 

ʞʠʚʦʪʠˁʘ ʠ ˀʫʜʠ, ʢʘʦ ʠ ʠʥʬʠʮʠʨʘˁʝ ʦʢʦʣʠʥʝ, ʪʝ ʿʝ ʚʘʢʮʠʥʘ ʚʝʦʤʘ ʢʦʨʠʩʪʘʥ ʥʘʯʠʥ 
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ʩʫʟʙʠʿʘˁʘ ʦʚʝ ʙʦʣʝʩʪʠ. ʏʝʪʨʥʘʝʩʪ ʜʘʥʘ ʥʘʢʦʥ ʚʘʢʮʠʥʘʮʠʿʝ, ʚʨʰʠ ʩʝ ʨʝʚʘʢʮʠʥʘʮʠʿʘ. 

ʅʘʨʘʚʥʦ, ʪʝʨʘʧʠʿʫ ʪʨʝʙʘ ʩʧʨʦʚʝʩʪʠ ʫ ʜʦʛʦʚʦʨʫ ʩʘ ʚʝʪʝʨʠʥʘʨʦʤ (ʎʝʢʠ˂, 2015). 

ʀ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʚʘʞʠ ʥʘʨʦʜʥʘ ʠʟʨʝʢʘ "ʙʦˀʝ ʩʧʨʝʯʠʪʠ ʥʝʛʦ ʣʝʯʠʪʠ". ʇʦʩʝʙʥʫ 

ʧʘʞˁʫ ʥʘ ʭʠʛʠʿʝʥʫ ʦʙʿʝʢʘʪʘ ʠ ʞʠʚʦʪʠˁʘ ʪʨʝʙʘ ʦʙʨʘʪʠʪʠ ʥʘ ʢʨʘʿʫ ʩʝʟʦʥʝ ʚʝʛʝʪʘʮʠʿʝ, ʢʘʜʘ 

ʩʫ ʞʠʚʦʪʠˁʝ ʟʙʠʿʝʥʝ ʫ ʨʝʣʘʪʠʚʥʦ ʤʘʣʦʤ ʧʨʦʩʪʦʨʫ. ɺʝʦʤʘ ʿʝ ʚʘʞʥʦ ʜʘ ʞʠʚʦʪʠˁʝ ʫʚʝʢ 

ʠʤʘʿʫ ʯʠʩʪʫ ʠ ʩʫʚʫ ʧʨʦʩʪʠʨʢʫ, ʜʘ ʩʝ ʦʙʿʝʢʪʠ ʨʝʜʦʚʥʦ ʠʟʹʫʙʨʘʚʘʿʫ, ʜʘ ʩʫ ʞʠʚʦʪʠˁʝ 

ʯʠʩʪʝ, ʜʘ ʧʦʩʪʦʿʠ ʢʦʥʩʪʘʥʪʘʥ ʜʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ. ʊʘʢʦʹʝ, ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʤʦʨʘ ʩʝ 

ʦʙʨʘʪʠʪʠ ʧʘʞˁʘ ʥʘ ʦʧʪʠʤʘʣʥʦ ʙʘʣʘʥʩʠʨʘˁʝ ʦʙʨʦʢʘ ʫʟ ʜʦʜʘʚʘˁʝ ʚʠʪʘʤʠʥʘ ʠ ʤʠʥʝʨʘʣʘ, 

ʢʘʢʦ ʙʠ ʩʝ ʞʠʚʦʪʠˁʘʤʘ ʦʙʝʟʙʝʜʠʣʝ ʩʚʝ ʧʦʪʨʝʙʝ. ʊʨʝʙʘ ʩʝ ʪʨʫʜʠʪʠ ʰʪʦ ʿʝ ʚʠʰʝ ʤʦʛʫ˂ʝ 

ʜʘ ʩʝ ʩʤʘˁʠ ʩʪʨʝʩʠʨʘˁʝ ʞʠʚʦʪʠˁʘ, ʘ ʥʘ ʧʨʚʫ ʩʫʤˁʫ ʜʘ ʿʝ ʥʝʢʘ ʞʠʚʦʪʠˁʘ ʦʙʦʣʝʣʘ ʪʨʝʙʘ 

ʿʝ ʠʟʜʚʦʿʠʪʠ ʫ ʢʘʨʘʥʪʠʥ, ʜʝʟʠʥʬʠʢʦʚʘʪʠ ʩʘʚ ʧʨʠʙʦʨ ʠ ʜʝʦ ʦʙʿʝʢʪʘ ʩʘ ʢʦʿʠʤ ʿʝ ʙʠʣʘ ʫ 

ʢʦʥʪʘʢʪʫ ʠ ʰʪʦ ʧʨʝ ʢʨʝʥʫʪʠ ʩʘ ʪʝʨʘʧʠʿʦʤ (ʎʝʢʠ˂, 2015). 

 

2.4. ʊʦʚ ʿʫʥʘʜʠ 

ɼʘʥʘʩ ʿʝ ʪʦʚ ʿʫʥʘʜʠ ʿʝʜʥʘ ʦʜ ʜʚʝ ʦʩʥʦʚʥʝ ʛʦʚʝʜʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʥʘʰʦʿ ʟʝʤˀʠ. 

ʈʘʟʚʦʿʫ ʦʚʝ ʧʨʦʠʟʚʦʜˁʝ ʧʦʛʦʜʦʚʘʣʘ ʿʝ ʚʝʣʠʢʘ ʧʦʪʨʘʞˁʘ ʛʦʚʝʝ́ʛ ʤʝʩʘ ʥʘ ʩʚʝʪʩʢʦʤ 

ʪʨʞʠʰʪʫ, ʢʘʦ ʠ ʧʨʠʤʝʥʘ ʥʘʿʥʦʚʠʿʠʭ ʥʘʫʯʥʠʭ ʜʦʩʪʠʛʥʫ˂ʘ ʫ ʛʘʿʝˁʫ ʠ ʠʩʭʨʘʥʠ ʪʦʚʥʝ 

ʿʫʥʘʜʠ (http://studenti.rs/skripte/veterina/tov-junadi/). 

ʋʪʦʚˀʝʥʠ ʧʦʜʤʣʘʜʘʢ ʛʦʚʝʜʘ ʩʪʘʨʠʿʠ ʦʜ 6 ʤʝʩʝʮʠ ʩʚʨʩʪʘʚʘ ʩʝ ʫ ʫʪʦʚˀʝʥʫ ʿʫʥʘʜ. 

ɻʦʚʝʯʝ ʠʥʪʝʥʟʠʚʥʦ ʧʨʠʨʘʩʪʘ ʦʜ 8-9 ʤʝʩʝʮʠ, ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʦʚʘʿ ʠʥʪʝʥʟʠʪʝʪ ʩʤʘˁʫʿʝ. ɿʘ 

ʪʦʚ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʤʫʰʢʘ ʛʨʣʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʧʦʨʘʩʪ ʚʝ˂ʠ, ʤʝʩʦ ʢʚʘʣʠʪʝʪʥʠʿʝ ʠ 

ʢʦʥʚʝʨʟʠʿʘ ʭʨʘʥʝ ʥʘʿʧʦʚʦˀʥʠʿʘ. ʎʠˀ ʧʨʦʠʟʚʦʹʘʯʘ ʿʝ ʜʘ ʪʦʚ ʪʨʘʿʝ ʰʪʦ ʢʨʘ˂ʝ ʠ ʜʘ ʩʝ ʫʟ 

ʤʠʥʠʤʘʣʘʥ ʫʪʨʦʰʘʢ ʭʨʘʥʝ ʦʩʪʚʘʨʠ ʤʘʢʩʠʤʘʣʘʥ ʜʥʝʚʥʠ ʧʨʠʨʘʩʪ. ʄʝʹʫʪʠʤ, ʥʘ ʦʩʪʚʘʨʝˁʝ 

ʦʚʦʛ ʮʠˀʘ ʫʪʠʯʫ ʤʥʦʛʠ ʬʘʢʪʦʨʠ, ʤʝʹʫ ʢʦʿʠʤʘ ʩʫ ʥʘʿʚʘʞʥʠʿʠ: ʮʝʥʘ ʭʨʘʥʝ, ʟʘʣʠʭʝ ʭʨʘʥʝ, 

ʚʨʩʪʘ ʠ ʢʚʘʣʠʪʝʪ ʭʨʘʥʠʚʘ ʢʦʿʠʤʘ ʩʝ ʨʘʩʧʦʣʘʞʝ, ʚʨʝʤʝ ʠʩʧʦʨʫʢʝ ʛʨʣʘ, ʪʝʣʝʩʥʘ ʤʘʩʘ ʠ 

ʫʟʨʘʩʪ ʛʨʣʘ ʧʨʠ ʩʪʘʚˀʘˁʫ ʫ ʪʦʚ, ʢʘʦ ʠ ʪʝʣʝʩʥʘ ʤʘʩʘ ʠ ʫʟʨʘʩʪ ʛʨʣʘ ʥʘ ʢʨʘʿʫ ʪʦʚʘ. 

ʅʘʿʠʥʪʝʥʟʠʚʥʠʿʠ ʥʘʯʠʥ ʠʩʭʨʘʥʝ ʥʝ ʤʦʨʘ ʜʘ ʙʫʜʝ ʠ ʥʘʿʨʝʥʪʘʙʠʣʥʠʿʠ. ʋ ʫʩʣʦʚʠʤʘ ʢʦʿʠ 

ʜʘʥʘʩ ʚʣʘʜʘʿʫ ʫ ʥʘʰʦʿ ʟʝʤˀʠ, ʚʝʨʦʚʘʪʥʦ ʩʫ ʥʘʿʨʝʥʪʘʙʠʣʥʠʿʝ ʚʘʨʠʿʘʥʪʝ ʪʦʚʘ ʫ ʢʦʿʠʤʘ ʿʝ 

ʩʤʘˁʝʥʘ ʢʦʣʠʯʠʥʘ ʢʦʥʮʝʥʪʨʘʪʘ, ʘ ʧʦʚʝ˂ʘʥ ʫʜʝʦ ʿʝʬʪʠʥʝ ʢʘʙʘʩʪʝ ʭʨʘʥʝ ʫ ʦʙʨʦʢʫ. ʋ 

ʦʙʟʠʨ ʜʦʣʘʟʝ ʜʚʘ ʪʠʧʘ ʪʦʚʘ: ʧʦʣʫʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʠ ʢʘʙʘʩʪʠʤ ʦʙʨʦʮʠʤʘ. ʇʦʨʝʜ ʨʘʩʥʠʭ 

ʧʨʝʜʠʩʧʦʟʠʮʠʿʘ ʟʘ ʪʦʚ, ʧʦʣʘ ʠ ʫʟʨʘʩʪʘ ʛʨʣʘ, ʢʘʦ ʠ ʫʩʣʦʚʘ ʜʨʞʘˁʘ, ʠʩʭʨʘʥʘ ʿʝ 
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ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʰʘʥ ʪʦʚ. ʆʙʝʟʙʝʹʝˁʝ ʜʦʚʦˀʥʠʭ ʢʦʣʠʯʠʥʘ ʢʚʘʣʠʪʝʪʥʝ 

ʢʦʥʮʝʥʪʨʦʚʘʥʝ ʠ ʢʘʙʘʩʪʝ ʩʪʦʯʥʝ ʭʨʘʥʝ ʿʝ ʥʘʿʚʘʞʥʠʿʠ ʬʘʢʪʦʨ.  

ʊʦʚ ʿʫʥʘʜʠ, ʟʘʚʠʩʥʦ ʦʜ ʦʧʨʝʜʝˀʝˁʘ ʬʘʨʤʝʨʘ, ʢʘʦ ʰʪʦ ʩʫ ʞʝˀʝʥʠ ʠʥʪʝʥʟʠʪʝʪ 

ʪʦʚʘ, ʙʨʦʿ ʪʫʨʥʫʩʘ, ʨʘʮʠʦʥʘʣʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ ʦʙʿʝʢʘʪʘ, ʨʘʩʧʦʣʦʞʠʚʦʩʪ ʭʨʘʥʦʤ ʠ ʜʨʫʛʠ 

ʬʘʢʪʦʨʠ, ʤʦʞʝ ʩʝ ʦʨʛʘʥʠʟʦʚʘʪʠ ʢʘʦ ʠʥʪʝʥʟʠʚʘʥ ʠ ʝʢʩʪʝʥʟʠʚʘʥ. ʋ ʠʥʪʝʥʟʠʚʥʦʤ ʪʦʚʫ 

ʫʿʥʘʜʠ (Ăbaby beefñ), ʦʜʘʙʨʘʥʘ ʛʨʣʘ ʟʘ ʪʦʚ ʧʦʯʠˁʫ ʩʝ ʪʦʚʠʪʠ ʩʘ ʥʘʚʨʰʝʥʘ 4 ʤʝʩʝʮʘ 

ʫʟʨʘʩʪʘ ʠ ʪʝʣʝʩʥʦʤ ʤʘʩʦʤ 120-150 kg. ʄʫʰʢʘ ʛʨʣʘ ʩʝ ʪʦʚʝ ʜʦ ʪʝʣʝʩʥʝ ʤʘʩʝ 430-450 kg, ʘ 

ʞʝʥʩʢʘ 380-400 kg, ʦʜʥʦʩʥʦ ʜʦ ʫʟʨʘʩʪʘ 12-13 ʤʝʩʝʮʠ ʩʪʘʨʦʩʪʠ. ʋ ʦʚʘʢʦ ʦʨʛʘʥʠʟʦʚʘʥʦʤ 

ʪʦʚʫ ʛʨʣʘ ʩʝ ʩʚʝ ʚʨʝʤʝ ʪʦʚʘ ʠʥʪʝʥʟʠʚʥʦ ʭʨʘʥʝ ʧʨʠ ʯʝʤʫ ʦʥʘ ʤʘʢʩʠʤʘʣʥʦ ʢʦʨʠʩʪʝ 

ʛʝʥʝʪʩʢʠ ʧʦʪʝʥʮʠʿʘʣ. ʋ ʧʦʿʝʜʠʥʠʤ ʬʘʟʘʤʘ ʪʦʚʘ ʿʫʥʘʜ ʧʦʩʪʠʞʝ ʧʨʠʨʘʩʪ ʠ ʧʨʝʢʦ 

1500g/ʜʘʥ. ʇʨʦʩʝʯʘʥ ʜʥʝʚʥʠ ʧʨʠʨʘʩʪ ʟʘ ʮʝʦ ʪʦʚ ʿʝ ʠʟʤʝʹʫ 1150-1300g/ʜʘʥ. ʋ 

ʝʢʩʪʝʥʟʠʚʥʦʤ ʪʦʚʫ, ʢʘʜʘ ʪʦ ʟʘʭʪʝʚʘʿʫ ʢʦʤʝʨʮʠʿʘʣʥʠ ʠ ʝʢʦʥʦʤʩʢʠ ʬʘʢʪʦʨʠ, ʿʫʥʘʜ ʩʝ 

ʪʦʢʦʤ ʧʨʚʝ ʛʦʜʠʥʝ ʞʠʚʦʪʘ ʭʨʘʥʝ ʝʢʩʪʝʥʟʠʚʥʦ ʠ ʧʦʯʠˁʫ ʪʦʚʠʪʠ ʩʘ ʥʘʚʨʰʝʥʠʭ ʛʦʜʠʥʫ 

ʜʘʥʘ ʠ ʪʦʚʝ ʜʦ ʩʪʘʨʦʩʪʠ ʦʜ 18-24 ʤʝʩʝʮʘ, ʢʘʜʘ ʧʦʩʪʠʞʫ ʪʝʣʝʩʥʫ ʤʘʩʫ ʦʜ ʦʢʦ 600kg. ʆʩʠʤ 

ʧʨʝʤʘ ʠʥʪʝʥʟʠʪʝʪʫ, ʪʦʚ ʿʫʥʘʜʠ ʩʝ ʤʦʞʝ ʧʦʜʝʣʠʪʠ ʠ ʧʨʝʤʘ ʩʪʘʨʦʩʥʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ: 

1. ʈʘʥʠ ʪʦʚ ʿʫʥʘʜʠ (ultra baby beef) ʜʦ ʩʪʘʨʦʩʪʠ 8-10 ʤʝʩʝʮʠ ʠ ʪʝʣʝʩʥʝ ʤʘʩʝ 320 - 350kg. 

2. ʊʦʚ ʿʫʥʘʜʠ (baby beef), ʢʦʿʠ ʩʝ ʟʘʚʨʰʘʚʘ ʩʘ ʩʪʘʨʦʰ˂ʫ 12-18 ʤʝʩʝʮʠ ʠ ʪʝʣʝʩʥʝ ʤʘʩʝ 

320-530kg 

3. ʊʦʚ ʩʪʘʨʠʿʝ, ʦʜʨʘʩʣʝ ʿʫʥʘʜʠ, ʜʦ ʤʘʩʝ 500-600kg ʠ 18-24 ʤʝʩʝʮʠ ʩʪʘʨʦʩʪʠ. 

ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʤʝʹʫʩʦʙʥʦʛ ʦʜʥʦʩʘ ʢʦʥʮʝʥʪʨʦʚʘʥʝ ʠ ʢʘʙʘʩʪʝ ʭʨʘʥʝ ʦʙʨʦʮʠ ʟʘ 

ʪʦʚ ʿʫʥʘʜʠ ʤʦʛʫ ʩʝ ʧʦʜʝʣʠʪʠ ʥʘ: ʢʦʥʮʝʥʪʨʦʚʘʥʝ, ʧʦʣʫʢʦʥʮʝʥʪʨʦʚʘʥʝ ʠ ʢʘʙʘʩʪʝ ʦʙʨʦʢʝ. 

ʊʦʚ ʿʫʥʘʜʠ ʥʘ ʧʘʰʠ: ʉʘ ʛʣʝʜʠʰʪʘ ʨʝʥʪʘʙʠʣʥʦʩʪʠ ʧʨʦʠʟʚʦʜˁʝ ʛʦʚʝʹʝʛ ʤʝʩʘ ʫ 

ʥʘʰʦʿ ʟʝʤˀʠ, ʪʦʚ ʥʘ ʧʘʰʠ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʥʘʿʠʥʪʝʨʝʩʘʥʪʥʠʿʠʭ ʪʠʧʦʚʘ ʪʦʚʘ. ʇʨʠ 

ʪʦʤʝ ʩʝ ʥʝ ʧʦʣʘʟʠ ʩʘʤʦ ʦʜ ʪʦʛʘ ʜʘ ʿʝ ʧʘʰʘ, ʫʦʧʰʪʝ, ʥʘʿʝʢʦʥʦʤʠʯʥʠʿʠ ʥʘʯʠʥ ʠʩʭʨʘʥʝ, ʚʝ˂ 

ʠ ʦʜ ʪʦʛʘ ʜʘ ʥʘʰʘ ʟʝʤˀʘ ʨʘʩʧʦʣʘʞʝ ʚʝʣʠʢʠʤ ʧʘʰˁʘʯʢʠʤ ʧʦʚʨʰʠʥʘʤʘ ʫ ʙʨʜʩʢʦ-

ʧʣʘʥʠʥʩʢʦʤ ʨʝʛʠʦʥʫ. ʊʨʝʙʘ, ʤʝʹʫʪʠʤ, ʠʤʘʪʠ ʫ ʚʠʜʫ ʜʘ ʪʦʚ ʥʘ ʧʘʰʠ ʠʤʘ ʦʜʨʝʹʝʥʠʭ 

ʦʛʨʘʥʠʯʝˁʘ. ʇʨʝ ʩʚʝʛʘ, ʥʘ ʧʘʰʠ ʩʝ ʥʝ ʤʦʛʫ ʧʦʩʪʠ˂ʠ ʚʠʩʦʢʠ ʠ ʢʚʘʣʠʪʝʪʥʠ ʜʥʝʚʥʠ 

ʧʨʠʨʘʩʪʠ ʢʘʦ ʫ ʥʝʢʠʤ ʜʨʫʛʠʤ ʪʠʧʦʚʠʤʘ ʪʦʚʘ. 

ʇʦʣʫʢʦʥʮʝʥʪʨʘʪʥʠ ʪʦʚ ʿʫʥʘʜʠ: ʋ ʦʚʘʿ ʪʠʧ ʦʙʨʦʢʘ ʩʧʘʜʘʿʫ ʦʥʠ ʢʦʿʠ ʠʤʘʿʫ 40-60% 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʭʨʘʥʠʚʘ, ʜʦʢ ʦʩʪʘʪʘʢ ʯʠʥʠ ʢʘʙʘʩʪʘ ʭʨʘʥʘ. ʆʚʘʿ ʪʠʧ ʪʦʚʘ ʿʝ ʫ ʥʘʰʦʿ 

ʟʝʤˀʠ ʥʘʿʚʠʰʝ ʨʘʰʠʨʝʥ. ʋ ʦʜʥʦʩʫ ʥʘ ʢʦʥʮʝʥʪʨʘʪʥʠ, ʦʚʘʿ ʪʦʚ ʜʫʞʝ ʪʨʘʿʝ, ʫʪʨʦʰʘʢ ʭʨʘʥʝ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʨʠʨʘʩʪʘ ʿʝ ʚʝ˂ʠ, ʘʣʠ ʿʝ ʮʝʥʘ ʦʩʪʚʘʨʝʥʦʛ ʧʨʠʨʘʩʪʘ ʦʙʠʯʥʦ ʥʠʞʘ. ɺʠʩʠʥʘ 
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ʜʥʝʚʥʦʛ ʧʨʠʨʘʩʪʘ ʟʘʚʠʩʠ ʦʜ ʢʦʣʠʯʠʥʝ ʢʦʥʮʝʥʪʨʘʪʘ ʫ ʦʙʨʦʢʫ. ʋ ʜʦʙʨʦ ʦʨʛʘʥʠʟʦʚʘʥʦʤ 

ʪʦʚʫ ʦʚʦʛ ʪʠʧʘ ʦʩʪʚʘʨʫʿʝ ʩʝ ʜʥʝʚʥʠ ʧʨʠʨʘʩʪ 1150 1250g/ʜʘʥ. ʇʦʪʨʝʙʝ ʫ ʢʦʥʮʝʥʪʨʦʚʘʥʦʿ 

ʭʨʘʥʠ ʟʘʚʠʩʝ ʦʜ ʞʝˀʝʥʦʛ ʧʨʠʨʘʩʪʘ, ʫʟʨʘʩʪʘ ʛʨʣʘ ʠ ʢʚʘʣʠʪʝʪʘ ʭʨʘʥʝ. 

ʂʦʥʮʝʥʪʨʘʪʥʠ ʪʦʚ ʿʫʥʘʜʠ: ʆʙʘʚˀʘ ʩʝ ʦʙʨʦʮʠʤʘ ʫ ʢʦʿʠʤʘ ʿʝ ʤʘʢʩʠʤʘʣʥʦ ʫʯʝʰ˂ʝ 

ʢʘʙʘʩʪʝ ʭʨʘʥʝ 40%, ʜʦʢ ʩʫ ʦʩʪʘʣʦ ʢʦʥʮʝʥʪʨʘʪʠ. ɹʝʟ ʦʙʟʠʨʘ ʥʘ ʚʠʩʦʢ ʠʥʪʝʥʟʠʪʝʪ, ʦʚʘʢʘʚ 

ʪʠʧ ʪʦʚʘ ʿʝ ʠʩʫʚʠʰʝ ʩʢʫʧ, ʧʘ ʩʝ ʜʘʥʘʩ ʨʝʪʢʦ ʧʨʠʤʝˁʫʿʝ. ʄʝʹʫʪʠʤ, 70-ʠʭ ʛʦʜʠʥʘ 

ʧʨʦʰʣʦʛ ʚʝʢʘ, ʢʦʜ ʥʘʩ, ʿʝ ʙʠʦ ʚʝʦʤʘ ʨʘʰʠʨʝʥ, ʿʝʨ ʿʝ ʮʝʥʘ ʢʦʥʮʝʥʪʨʘʪʘ ʙʠʣʘ ʧʦʚʦˀʥʠʿʘ, ʘ 

ʟʘ ʪʘʢʦ ʧʨʦʠʟʚʝʜʝʥʦ ʤʝʩʦ ʧʦʩʪʦʿʘʣʦ ʿʝ ʩʠʛʫʨʥʦ ʠʥʦʩʪʨʘʥʦ ʪʨʞʠʰʪʝ. ʆʚʘʿ ʪʦʚ ʿʝ 

ʝʬʠʢʘʩʘʥ, ʧʦʩʝʙʥʦ, ʜʦ ʪʝʣʝʩʥʝ ʤʘʩʝ 400-450 kg. ʇʨʠ ʪʦʤʝ, ʤʦʛʫ ʩʝ ʦʩʪʚʘʨʠʪʠ ʚʠʩʦʢʠ 

ʜʥʝʚʥʠ ʧʨʠʨʘʩʪʠ 1,2-1,6 kg, ʯʠʤʝ ʩʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʪʨʘʿʘˁʝ ʪʦʚʘ ʠ ʫʪʨʦʰʘʢ ʭʨʘʥʝ ʟʘ 

ʿʝʜʠʥʠʮʫ ʧʨʠʨʘʩʪʘ (ʊʨʪʦʚʘʮ, 2017). 

 

2.5. ʍʠʛʠʿʝʥʘ ʩʤʝʰʪʘʿʘ ʠ ʜʨʞʘˁʘ ʪʦʚʥʝ ʿʫʥʘʜʠ 

 ɻʘʿʝˁʝ ʛʦʚʝʜʘ ʟʘʭʪʝʚʘ ʧʦʩʝʙʥʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʠ ʭʠʛʠʿʝʥʩʢʝ ʤʝʨʝ. ʆʚʝ ʤʝʨʝ ʪʨʝʙʘ 

ʜʘ ʙʫʜʫ ʟʘʩʥʦʚʘʥʝ ʥʘ ʥʘʫʯʥʠʤ ʩʘʟʥʘˁʠʤʘ. ʇʨʠ ˁʠʭʦʚʦʤ ʩʧʨʦʚʦʝ́ˁʫ ʪʨʝʙʘ ʜʘ ʩʝ ʚʦʜʠ 

ʨʘʯʫʥʘ ʦ ʬʠʟʠʦʣʦʰʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʛʦʚʝʜʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʨʝʧʨʦʜʫʢʮʠʦʥʦʛ 

ʧʨʦʮʝʩʘ, ʧʨʦʠʟʚʦʜˁʝ ʤʣʝʢʘ ʠ ʪʦʚʘ. ʅʘ ʬʘʨʤʘʤʘ ʿʝ ʧʦʪʨʝʙʥʦ ʠʟʜʚʦʿʠʪʠ ʦʜʚʠʿʘˁʝ 

ʧʦʿʝʜʠʥʠʭ ʬʘʟʘ ʧʨʦʠʟʚʦʜˁʝ ʤʝʩʘ ʠ ʤʣʝʢʘ ʠ ʪʠʤʝ ʩʪʚʦʨʠʪʠ ʤʦʛʫ˂ʥʦʩʪ ʩʧʝʮʠʿʘʣʠʟʘʮʠʿʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʟʘʭʚʘʪʘ ʢʦʿʠ ʩʫ ʫʩʤʝʨʝʥʠ ʥʘ ʩʧʨʦʚʦʝ́ˁʝ ʭʠʛʠʿʝʥʩʢʠʭ ʤʝʨʘ (ʍʨʠʩʪʦʚ, 

2002). 

2.5.1. ʄʠʢʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʩʤʝʰʪʘʿʘ ʛʦʚʝʜʘ 

ɻʦʚʝʜʘ ʩʫ ʢʘʦ ʚʨʩʪʘ ʟʥʘʪʥʦ ʦʪʧʦʨʥʠʿʘ ʥʘ ʥʝʧʦʚʦˀʥʝ ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ ʦʜ ʦʩʪʘʣʠʭ 

ʜʦʤʘ˂ʠʭ ʞʠʚʦʪʠˁʘ. ʀ  ʧʦʨʝʜ ʪʦʛʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʥʘʩʪʦʿʘʪʠ ʜʘ ʩʝ ʠ ˁʠʤʘ ʦʙʝʟʙʝʜʝ ʰʪʦ ʿʝ 

ʤʦʛʫ˂ʝ ʙʦˀʠ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠ ʠ ʜʨʫʛʠ ʫʩʣʦʚʠ ʩʤʝʰʪʘʿʘ. 

           ʄʠʢʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʧʨʝ ʩʚʝʛʘ ʫʪʠʯʫ ʥʘ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʠ ʧʨʦʠʟʚʦʜˁʫ 

ʞʠʚʦʪʠˁʘ. ʅʘʿʟʥʘʯʘʿʥʠʿʠ ʦʜ ʦʚʠʭ ʫʩʣʦʚʘ ʩʫ: ʪʝʤʧʝʨʘʪʫʨʘ, ʩʘʜʨʞʘʿ ʚʣʘʛʝ ʫ ʚʘʟʜʫʭʫ, 

ʙʨʟʠʥʘ ʢʨʝʪʘˁʘ ʚʘʟʜʫʭʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘʜʨʘʞʫʿʫ˂ʠʭ ʛʘʩʦʚʘ. 

ɻʦʚʝʜʘ ʩʫ ʩʧʦʩʦʙʥʘ ʜʘ ʧʦʜʥʝʩʫ ʚʝʣʠʢʠ ʨʘʩʧʦʥ ʪʝʤʧʝʨʘʪʫʨʝ, ʦʜʨʞʘʚʘʿʫ˂ʠ ʧʨʠ 

ʪʦʤʝ ʢʦʥʩʪʘʥʪʥʦʤ ʩʚʦʿʫ ʪʝʣʝʩʥʫ ʪʝʤʧʝʨʘʪʫʨʫ. ɸʢʦ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʫ́ 10 ʠ 20ÁC, 

ʩʤʘʪʨʘ ʩʝ ʜʘ ʩʝ ʥʘʣʘʟʠ ʫ ʦʢʚʠʨʫ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ.  ʅʘ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʠʟʤʝʫ́ +10ÁC ʠ 
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-4ÁC ʛʦʚʝʜʘ ʩʝ ʣʘʢʦ ʘʜʘʧʪʠʨʘʿʫ, ʘʢʦ ʠʤʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʢʨʝʪʘˁʘ ʠ ʘʜʝʢʚʘʪʥʫ ʠʩʭʨʘʥʫ. 

ʄʝ́ʫʪʠʤ, ʘʜʘʧʪʘʮʠʿʘ ʥʘ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʿʝ ʪʝʞʘ, ʘ ʘʜʘʧʪʘʮʠʦʥʠ ʤʝʭʘʥʠʟʤʠ ʩʝ 

ʘʢʪʠʚʠʨʘʿʫ ʚʝ˂ ʠʟʥʘʜ 22ÁC. ʉʧʦʩʦʙʥʦʩʪ ʧʨʠʣʘʛʦʘ́ʚʘˁʘ ʿʝ ʫʚʝʢ ʦʪʝʞʘʥʘ ʧʨʠ ʚʠʩʦʢʦʤ 

ʩʘʜʨʞʘʿʫ ʚʣʘʛʝ ʫ ʚʘʟʜʫʭʫ, ʙʠʣʦ ʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʚʠʩʦʢʝ ʠʣʠ ʥʠʩʢʝ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʩʝ ʧʨʠ ʧʦʚʝ˂ʘˁʫ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ ʧʦʿʘʯʘʚʘ ʫʪʠʮʘʿ 

ʭʣʘʜʥʦ˂ʝ ʥʘ ʦʨʛʘʥʠʟʘʤ ʞʠʚʦʪʠˁʘ. ʂʘʜʘ ʚʘʟʜʫʭ ʩʘʜʨʞʠ ʟʥʘʪʥʝ ʢʦʣʠʯʠʥʝ ʚʣʘʛʝ, ʩʤʘˁʫʿʝ 

ʩʝ ʢʘʧʘʮʠʪʝʪ ʘʧʩʦʨʧʮʠʿʝ ʚʦʜʝʥʝ ʧʘʨʝ. ʅʘ ʥʠʩʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʠ ʚʠʩʦʢʦʿ ʚʣʘʞʥʦʩʪʠ 

ʚʦʜʘ ʦʩʣʦʙʦʝ́ʥʘ ʧʫʪʝʤ ʢʦʞʝ ʠʤʘ ʪʝʥʜʝʥʮʠʿʫ ʜʘ ʚʣʘʞʠ ʜʣʘʯʥʠ ʧʦʢʨʠʚʘʯ. ʋ ʪʘʢʚʦʿ 

ʩʠʪʫʘʮʠʿʠ ʛʫʙʠʮʠ ʪʦʧʣʦʪʝ ʧʫʪʝʤ ʧʨʦʚʦʜˀʠʚʦʩʪʠ ʩʫ ʟʥʘʯʘʿʥʠ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʦʚʝ˂ʘˁʝ 

ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ ʦʤʦʛʫ˂ʫʿʝ ʧʨʝʞʠʚˀʘʚʘˁʝ ʚʝ˂ʠʥʝ ʠʥʬʝʢʪʠʚʥʠʭ ʘʛʝʥʘʩʘ, 

ʯʠʤʝ ʩʝ ʧʦʚʝ˂ʘʚʘ ʨʠʟʠʢ ʟʘ ʧʦʿʘʚʫ ʟʘʨʘʟʥʠʭ  ʙʦʣʝʩʪʠ. ʋ ʧʨʠʥʮʠʧʫ, ʘʢʦ ʿʝ ʚʣʘʞʥʦʩʪ 

ʚʘʟʜʫʭʘ ʠʟʥʘʜ ʤʘʢʩʠʤʘʣʥʠʭ ʠʣʠ ʠʩʧʦʜ ʤʠʥʠʤʘʣʥʠʭ ʛʨʘʥʠʮʘ, ʧʦʚʝ˂ʘʚʘ ʩʝ ʩʘʥʠʪʘʨʥʠ 

ʨʠʟʠʢ. 

ʉʤʘʪʨʘ ʩʝ ʧʨʠʭʚʘʪˀʠʚʠʤ ʜʘ ʨʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ ʫ ʩʪʘʿʘʤʘ ʟʘ ʤʣʝʯʥʝ 

ʢʨʘʚʝ ʠʟʥʦʩʠ 50-75%. ɺʘʟʜʫʭ ʢʦʜ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʠʩʧʦʜ 50% ʩʫʰʠ ʩʣʫʟʦʢʦʞʝ 

ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʧʫʪʝʚʘ, ʟʙʦʛ ʯʝʛʘ ʩʝ ʩʤʘˁʫʿʝ ʤʦ˂ ʬʠʣʪʨʠʨʘˁʘ ʚʘʟʜʫʭʘ ʫ ˁʠʤʘ. ʇʦʚʝ˂ʘʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʫʟ ʚʝ˂ʫ ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ ʦʜ 80% ʫʩʣʦʚˀʘʚʘ ʨʝʩʧʠʨʘʪʦʨʥʝ ʪʝʰʢʦ˂ʝ ʠ  

ʧʦʚʠʰʝˁʝ ʪʝʣʝʩʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʚʦʪʠˁʝ. ʉʠʤʫʣʪʘʥʦ ʜʦʣʘʟʠ ʜʦ ʩʤʘˁʝˁʘ ʦʪʧʦʨʥʦʩʪʠ 

ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʦʨʛʘʥʘ ʧʨʝʤʘ ʜʝʣʦʚʘˁʫ ʧʘʪʦʛʝʥʠʭ ʫʟʨʦʯʥʠʢʘ. 

ɽʬʠʢʘʩʥʠ ʩʠʩʪʝʤ ʠʟʤʝʥʝ ʚʘʟʜʫʭʘ ʫ ʦʙʿʝʢʪʠʤʘ ʿʝ ʿʝʜʘʥ ʦʜ ʚʨʣʦ ʟʥʘʯʘʿʥʠʭ ʟʘʭʪʝʚʘ 

ʢʦʿʠ ʩʝ ʤʦʨʘ ʦʙʝʟʙʝʜʠʪʠ ʢʦʜ ʠʟʛʨʘʜˁʝ ʦʙʿʝʢʘʪʘ ʟʘ ʛʦʚʝʜʘ. ʇʫʪʝʤ ʚʝʥʪʠʣʘʮʠʿʝ ʩʝ 

ʨʝʛʫʣʠʰʫ ʚʘʞʥʠ ʧʘʨʘʤʝʪʨʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʫ ʩʪʘʿʘʤʘ, ʢʘʦ ʰʪʦ ʩʫ ʩʘʜʨʞʘʿ ʢʠʩʝʦʥʠʢʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʩʘʜʨʞʘʿ ʚʦʜʝʥʝ ʧʘʨʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʰʪʝʪʥʠʭ ʛʘʩʦʚʘ ʫ ʚʘʟʜʫʭʫ. 

ɺʘʞʥʦʩʪ ʚʝʥʪʠʣʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʯʝʩʪʦ ʩʝ ʟʘʥʝʤʘʨʫʿʝ, ʩʚʝ ʜʦʢ ʩʝ ʥʝ ʧʦʿʘʚʝ 

ʧʨʦʙʣʝʤʠ ʢʦʜ ʞʠʚʦʪʠˁʘ ʠʣʠ ʫ ʩʪʘʿʘʤʘ. ʅʘʿʟʥʘʯʘʿʥʠʿʠ ʧʨʦʙʣʝʤʠ ʩʫ ʦʥʠ ʢʦʿʠ ʩʫ ʧʦʚʝʟʘʥʠ 

ʩʘ ʧʦʚʝ˂ʘʥʦʤ ʚʣʘʞʥʦʰ˂ʫ. ʀʜʝʘʣʥʦ ʙʠ ʙʠʣʦ ʜʘ ʚʝʥʪʠʣʘʮʠʿʘ ʬʫʥʢʮʠʦʥʠʰʝ ʪʘʢʦ ʜʘ ʥʝ 

ʦʤʦʛʫ˂ʠ ʧʦʚʝ˂ʘˁʝ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʫ ʩʪʘʿʠ ʠʟʥʘʜ 75-80%, ʦʜʥʦʩʥʦ ʜʘ ʦʙʝʟʙʝʜʠ 

ʨʝʣʘʪʠʚʥʫ ʚʣʘʞʥʦʩʪ ʦʜ 50 ʜʦ 75%, ʢʘʢʦ ʿʝ ʚʝ˂ ʨʘʥʠʿʝ ʥʘʚʝʜʝʥʦ (ʍʨʠʩʪʦʚ, 2002). 
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2.5.2. ʆʜʨʞʘʚʘˁʝ ʭʠʛʠʿʝʥʝ ʿʫʥʘʜʠ ʫ ʪʦʚʫ 

ɿʘ ʫʩʧʝʰʥʦ ʛʘʿʝˁʝ ʫ ʛʦʚʝʜʘʨʩʪʚʫ ʚʝʦʤʘ ʿʝ ʟʥʘʯʘʿʥʦ ʦʯʫʚʘˁʝ ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘˁʘ, 

ʦʜʥʦʩʥʦ ʩʧʨʝʯʘʚʘˁʝ ʧʦʿʘʚʝ ʙʦʣʝʩʪʠ ʢʦʜ ʪʝʣʘʜʠ.  

ʇʨʦʬʠʣʘʢʩʘ ʙʦʣʝʩʪʠ ʪʝʣʘʜʠ ʧʦʯʠˁʝ ʭʠʛʠʿʝʥʦʤ ʩʤʝʰʪʘʿʘ ʠ ʠʩʭʨʘʥʝ ʢʨʘʚʘ ʫ ʟʘʜˁʘ 

3 ʤʝʩʝʮʘ, ʢʘʜʘ ʿʝ ʨʘʟʚʦʿ ʬʝʪʫʩʘ ʧʦʩʝʙʥʦ ʠʥʪʝʥʟʠʚʘʥ, ʫʟ ʜʥʝʚʥʦ ʧʦʚʝ˂ʘˁʝ ʤʘʩʝ 600-800 g. 

ʃʦʰʠ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʛʝʥʝʨʘʣʥʦ ʧʦʛʦʜʫʿʫ ʨʘʟʚʦʿʫ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʘʬʝʢʮʠʿʘ, 

ʧʨʠʤʘʨʥʦ ʚʠʨʫʩʥʝ ʝʪʠʦʣʦʛʠʿʝ, ʫʟ ʢʘʩʥʠʿʝ ʟʘʧʘˀʝˁʝ ʧʣʫ˂ʘ ʧʨʠ ʩʝʢʫʥʜʘʨʥʦʿ ʙʘʢʪʝʨʠʿʩʢʦʿ 

ʠʥʬʝʢʮʠʿʠ. ʆʩʥʦʚʥʠ ʧʨʝʜʠʩʧʦʥʠʨʘʿʫ˂ʠ ʬʘʢʪʦʨʠ ʟʘ ʧʦʿʘʚʫ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʙʦʣʝʩʪʠ ʢʦʜ 

ʪʝʣʘʜʠ ʩʫ ʥʝʜʦʚʦˀʥʘ ʚʝʥʪʠʣʘʮʠʿʘ, ʧʦʚʝ˂ʘʥʘ ʚʣʘʞʥʦʩʪ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʘʤʦʥʠʿʘʢʘ ʫ 

ʢʣʘʩʠʯʥʠʤ ʩʪʘʿʘʤʘ.  

ʊʦʚ ʿʫʥʘʜʠ ʤʦʞʝ ʜʘ ʩʝ ʦʜʚʠʿʘ ʫ ʟʘʪʚʦʨʝʥʠʤ ʢʣʘʩʠʯʥʠʤ ʩʪʘʿʘʤʘ ʠ ʫ 

ʧʦʣʫʦʪʚʦʨʝʥʠʤ ʩʪʘʿʘʤʘ ʥʘ ʧʨʠʥʮʠʧʫ ʩʣʦʙʦʜʥʦʛ ʛʘʿʝˁʘ. ʆʜʤʘʭ ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ 

ʧʦʪʨʝʙʥʦ ʠʟʙʝʛʘʚʘʪʠ ʟʘʿʝʜʥʠʯʢʦ ʜʨʞʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʩʪʘʨʦʩʥʠʭ ʢʘʪʝʛʦʨʠʿʘ ʪʝʣʘʜʠ ʠ 

ʿʫʥʘʜʠ ʠ ʜʘ ʩʝ ʫ ʢʦʨʠʰ˂ʝˁʫ ʦʙʿʝʢʘʪʘ ʧʦ ʤʦʛʫ˂ʥʦʩʪʠ ʫʩʚʦʿʠ ʧʨʠʥʮʠʧ Ăʩʚʝ ʫʥʫʪʨʘ, ʩʚʝ 

ʥʘʧʦˀʝ , ʩʘ ʧʝʨʠʦʜʦʤ ʦʜʤʦʨʘ ʦʙʿʝʢʪʘ ʫ ʪʨʘʿʘˁʫ ʦʜ ʥʘʿʤʘˁʝ 7 ʜʘʥʘ ʠʟʤʝʹʫ ʧʨʘʞˁʝˁʘ ʠ 

ʧʦʥʦʚʥʦʛ ʧʫˁʝˁʘ. 

ʋ ʧʨʠʥʮʠʧʫ, ʫ ʪʦʚʫ ʪʝʣʘʜʠ ʠ ʿʫʥʘʜʠ ʧʨʠʤʝˁʫʿʫ ʩʝ ʠʩʪʠ ʩʠʩʪʝʤʠ ʜʨʞʘˁʘ ʠ 

ʩʤʝʰʪʘʿʘ, ʢʘʦ ʢʦʜ ʢʨʘʚʘ ʫ ʣʘʢʪʘʮʠʿʠ. ʉʪʘʿʝ ʟʘ ʪʦʚ ʪʝʣʘʜʠ ʠ ʿʫʥʘʜʠ ʩʝ, ʪʘʢʦʹʝ ʛʨʘʜʝ ʥʘ 

ʩʣʠʯʘʥ ʥʘʯʠʥ ʢʘʦ ʠ ʩʪʘʿʝ ʟʘ ʢʨʘʚʝ ʫ ʣʘʢʪʘʮʠʿʠ. ʇʦʩʪʦʿʝ ʨʘʟʣʠʯʠʪʝ ʤʦʛʫ˂ʥʦʩʪʠ ʠ ʨʝʰʝˁʘ 

ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʦʛʘ ʜʘ ʣʠ ʩʝ ʞʠʚʦʪʠˁʝ ʫ ʪʦʚʫ ʫ ʩʪʘʿʘʤʘ ʜʨʞʝ ʚʝʟʘʥʝ ʠʣʠ ʥʝʚʝʟʘʥʝ ʫ 

ʙʦʢʩʝʚʠʤʘ. ɺʝʟʘʥʠ ʩʠʩʪʝʤ ʜʨʞʘˁʘ ʛʦʚʝʜʘ ʧʨʠʤʝˁʫʿʝ ʩʝ ʩʢʦʨʦ ʨʝʜʦʚʥʦ ʢʦʜ ʪʦʚʘ 

ʩʪʘʨʠʿʠʭ ʛʦʚʝʜʘ, ʢʘʦ ʰʪʦ ʩʫ ʚʦʣʦʚʠ ʠ ʰʢʘʨʪʠʨʘʥʝ ʢʨʘʚʝ. ʆʚʘʿ ʩʠʩʪʝʤ ʜʨʞʘˁʘ ʧʨʠʤʝˁʫʿʝ 

ʩʝ ʠ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʿʘʣʦʚʝ ʿʫʥʠʮʝ. ʄʝʹʫʪʠʤ, ʦʚʘʿ ʩʠʩʪʝʤ ʜʨʞʘˁʘ ʨʝʹʝ ʩʝ ʢʦʨʠʩʪʠ ʫ 

ʪʦʚʫ Ă baby-beef-ʘ . ʅʘʠʤʝ, ʫ ʪʦʚʫ ʤʣʘʜʝ ʿʫʥʘʜʠ ʤʥʦʛʦ ʯʝʰ˂ʝ ʩʝ ʧʨʠʤʝˁʫʿʝ ʩʣʦʙʦʜʥʠ, 

ʦʜʥʦʩʥʦ ʥʝʚʝʟʘʥʠ ʩʠʩʪʝʤ ʜʨʞʘˁʘ. 

ʆʙʿʝʢʪʠ ʩʘ ʜʫʙʦʢʦʤ ʧʨʦʩʪʠʨʢʦʤ ʟʘ ʪʦʚ ʿʫʥʘʜʠ ʩʝ ʥʠʢʘʜʘ ʥʠʩʫ ʧʦʪʧʫʥʦ 

ʠʩʢˀʫʯʠʣʠ ʠʟ ʧʨʘʢʩʝ ʢʘʦ ʨʝʰʝˁʝ, ʘʣʠ ʩʫ ʩʝ ʟʥʘʪʥʦ ʩʤʘˁʠʣʠ ʫ ʧʦʩʣʝʜˁʦʿ ʜʝʮʝʥʠʿʠ. ʉʘ 

ʩʪʘʥʦʚʠʰʪʘ ʧʦʪʨʝʙʝ ʛʨʣʘ, ʦʚʘʿ ʚʠʜ ʜʨʞʘˁʘ ʠʤʘ ʜʦʩʪʘ ʧʨʝʜʥʦʩʪʠ. ʆʥ ʫ ʩʪʚʘʨʠ ʥʘʿʚʠʰʝ 

ʦʜʛʦʚʘʨʘ ʧʨʠʨʦʜʥʠʤ ʙʠʦʣʦʰʢʠʤ ʟʘʭʪʝʚʠʤʘ ʞʠʚʦʪʠˁʘ. ʊʦ ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʚʝ 

ʘʤʙʠʿʝʥʪʘʣʥʝ ʫʩʣʦʚʝ ʫ ʪʘʢʚʠʤ ʦʙʿʝʢʪʠʤʘ. ʂʦʜ ʦʚʘʢʚʠʭ ʦʙʿʝʢʘʪʘ ʥʠʿʝ ʧʦʪʨʝʙʥʘ ʙʠʣʦ 
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ʢʘʢʚʘ ʠʟʦʣʘʮʠʿʘ. ʇʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʥʝ ʧʦʜʠʞʫ ʩʝ ʥʠ ʟʠʜʦʚʠ. ɿʘ ʟʘʰʪʠʪʫ ʦʜ ʚʝʪʨʘ 

ʢʦʨʠʩʪʝ ʩʝ ʩʠʥʪʝʪʠʯʢʘ ʧʣʝʪʠʚʘ ʫ ʦʙʣʠʢʫ ʤʨʝʞʘ, ʢʦʿʝ ʩʣʫʞʝ ʢʘʦ ʨʘʟʙʠʿʘʯʠ ʚʝʪʨʘ. 

ʍʠʛʠʿʝʥʩʢʦ ʟʜʨʘʚʩʪʚʝʥʠ ʫʩʣʦʚʠ ʥʝʫʧʦʨʝʜʠʚʦ ʩʫ ʧʦʚʦˀʥʠʿʠ ʥʝʛʦ ʫ ʙʠʣʦ ʢʦʤ ʜʨʫʛʦʤ 

ʪʠʧʫ. 

ʆʙʿʝʢʪʠ ʠʟ ʦʚʝ ʛʨʫʧʝ ʤʦʛʫ ʜʘ ʩʝ ʛʨʘʜʝ ʢʘʦ ʚʨʣʦ ʿʝʜʥʦʩʪʘʚʥʘ ʛʨʘʹʝʚʠʥʩʢʘ ʨʝʰʝˁʘ 

ʠ ʚʨʣʦ ʿʝʬʪʠʥʘ. ʋ ʧʨʘʢʩʠ ʩʝ ʪʦ ʠ ʢʦʨʠʩʪʠ, ʧʘ ʩʝ ʩʘʤʦ ʧʦʜʠʞʫ ʟʘʰʪʠʪʝ ʦʜ ʧʘʜʘʚʠʥʘ ʠ 

ʚʝʪʨʘ. ʊʦ ʩʫ ʠ ʥʘʿʚʝ˂ʝ ʧʨʝʜʥʦʩʪʠ ʦʚʘʢʚʠʭ ʦʙʿʝʢʘʪʘ. ʄʝʹʫʪʠʤ, ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʦʚʘʢʚʠʭ 

ʦʙʿʝʢʘʪʘ ʪʨʝʙʘ ʜʘ ʩʝ ʟʘʜʦʚʦˀʝ ʥʝʢʠ ʫʩʣʦʚʠ, ʧʨʝ ʩʚʝʛʘ ʫ ʦʙʝʟʙʝʹʝˁʫ ʚʝ˂ʠʭ ʢʦʣʠʯʠʥʘ 

ʧʨʦʩʪʠʨʢʝ, ʠ ʪʦ ʥʘʿʤʘˁʝ 5 kg/ʛʨʣʦ/ʜʘʥ. ʇʦʨʝʜ ʪʦʛʘ ʢʘʦ ʥʝʜʦʩʪʘʪʘʢ ʦʚʘʢʚʦʛ ʪʠʧʘ ʦʙʿʝʢʪʘ 

ʥʘʤʝ˂ʝ ʩʝ ʠ ʚʝʣʠʢʘ ʧʦʚʨʰʠʥʘ ʦʙʿʝʢʪʘ ʢʦʿʘ ʤʦʨʘ ʜʘ ʟʘʜʦʚʦˀʠ ʙʘʨ 5 m2/ʛʨʣʫ. ʇʨʦʩʪʠʨʢʘ 

ʩʝ ʜʦʜʘʿʝ ʩʚʘʢʦʜʥʝʚʥʦ, ʘ ʯʠʰ˂ʝˁʝ ʩʪʘʿˁʘʢ ʩʝ ʦʙʘʚˀʘ ʧʦ ʠʩʧʦʨʫʮʠ ʪʫʨʥʫʩʘ. ʋʢʦʣʠʢʦ ʿʝ 

ʨʘʟʜʚʦʿʝʥ ʙʦʢʩ ʥʘ ʧʨˀʘʚʠ ʜʝʦ ʟʘ ʢʨʝʪʘˁʝ ʠ ʠʩʭʨʘʥʫ ʦʜ ʜʝʣʘ ʩʘ ʧʨʦʩʪʠʨʢʦʤ, ʦʥʜʘ ʩʝ 

ʧʨˀʘʚʠ ʜʝʦ ʨʝʜʦʚʥʦ ʩʚʘʢʦʜʥʝʚʥʦ ʯʠʩʪʠ, ʘ ʜʝʦ ʩʘ ʧʨʦʩʪʠʨʢʦʤ ʩʘʤʦ ʧʦ ʠʩʧʦʨʫʯʝʥʦʤ 

ʪʫʨʥʫʩʫ. ʐʠʨʠʥʘ ʥʘ ʿʘʩʣʘʤʘ ʿʝ ʢʘʦ ʠ ʢʦʜ ʧʨʝʪʭʦʜʥʠʭ ʩʠʩʪʝʤʘ, ʘ ʦʜʥʦʩ ʥʘ ʿʘʩʣʘʤʘ ʤʦʞʝ 

ʙʠʪʠ 1:1 ʜʦ 1:2 (ʈʘʜʠʚʦʿʝʚʠ˂, 2004). 

ʂʦʜ ʩʪʘʿʘ ʟʘ ʪʦʚ ʿʫʥʘʜʠ ʩʘ ʧʫʥʠʤ ʧʦʜʦʤ ʧʦʩʪʦʿʠ ʥʘ ʥʝʢʠ ʥʘʯʠʥ ʠʟʨʘʞʝʥʘ ʧʦʜʝʣʘ 

ʧʨʦʩʪʦʨʘ ʧʦ ʬʫʥʢʮʠʿʠ ʫ ʪʦʢʫ ʢʦʨʠʰ˂ʝˁʘ. ʋʞʠ ʜʝʦ ʦʜʤʘʭ ʫʟ ʿʘʩʣʝ ʩʣʫʞʠ ʟʘ ʢʨʝʪʘˁʝ ʠ 

ʠʩʭʨʘʥʫ ʿʫʥʘʜʠ. ʋ ʪʘʿ ʜʝʦ ʙʦʢʩʘ ʩʝ ʠʟʙʘʮʠ ʥʘʿʚʝ˂ʠ ʜʝʦ ʝʢʩʢʝʨʤʝʥʘʪʘ - ʠʟʣʫʯʝʚʠʥʘ ʪʝ ʩʝʜ 

ʦʥ ʤʦʨʘ ʨʝʜʦʚʥʦ ʯʠʩʪʠʪʠ. ɼʨʫʛʠ ʰʠʨʠ ʜʝʦ ʙʦʢʩʘ ʿʝ ʩʘ ʧʨʦʩʪʠʨʢʦʤ ʠ ʦʥ ʩʣʫʞʠ ʟʘ ʦʜʤʦʨ 

ʠ ʣʝʞʘˁʝ ʛʨʣʘ. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ ʦʥ ʩʝ ʤʦʨʘ ʧʦ ʧʦʚʨʰʠʥʠ ʧʨʠʣʘʛʦʜʠʪʠ ʟʘʭʪʝʚʠʤʘ ʛʨʣʘ, 

ʰʪʦ ʩʚʘʢʘʢʦ ʫʪʠʯʝ ʥʘ ʜʠʤʝʥʟʠʿʝ ʙʦʢʩʘ ʠ ʮʝʣʦʛ ʦʙʿʝʢʪʘ. 

ʇʨʦʩʪʦʨ ʟʘ ʢʨʝʪʘˁʝ ʠ ʠʩʭʨʘʥʫ ʿʝ ʥʠʞʠ ʦʜ ʧʨʦʩʪʦʨʘ ʟʘ ʣʝʞʘˁʝ. ʇʦʚʨʰʠʥʘ 

ʧʨʦʩʪʦʨʘ ʟʘ ʣʝʞʘˁʝ ʢʨʝ˂ʝ ʩʝ ʦʜ 1,2-2,2 m2/ʛʨʣʫ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʢʘʪʝʛʦʨʠʿʝ. ɼʫʞʠʥʘ ʥʘ 

ʿʘʩʣʘʤʘ ʠʟʥʦʩʠ ʦʢʦ 0,7 m. ʐʠʨʠʥʘ ʧʨʦʩʪʦʨʘ ʟʘ ʠʩʭʨʘʥʫ ʿʝ ʦʢʦ 1,8-2,0 m. ʅʘ ʧʨʦʩʪʦʨ ʟʘ 

ʣʝʞʘˁʝ ʩʝ ʩʚʘʢʦʜʥʝʚʥʦ ʧʨʦʩʪʠʨʝ ʧʨʦʩʪʠʨʢʘ ʫ ʢʦʣʠʯʠʥʠ ʦʜ 0,2-0,5 kg/ʛʨʣʦ/ʜʘʥ ʠ ʪʦ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʛʦʜʠʰˁʝʛ ʜʦʙʘ. 

ɼʝʦ ʙʦʢʩʘ ʟʘ ʣʝʞʘˁʝ ʿʝ ʧʦʜ ʥʘʛʠʙʦʤ ʦʜ 5-7% ʢʘ ʜʨʫʛʦʤ ʜʝʣʫ ʙʦʢʩʘ ʢʦʿʠ ʩʣʫʞʠ ʟʘ 

ʢʨʝʪʘˁʝ ʠ ʠʩʭʨʘʥʫ. ʊʘʿ ʥʘʛʠʙ ʦʤʦʛʫ˂ʘʚʘ ʣʘʛʘʥʦ ʢʨʝʪʘˁʝ ʧʨʦʩʪʠʨʢʝ (ʛʨʣʘ ʿʝ ʧʦʤʝʨʘʿʫ 

ʥʦʛʘʤʘ) ʢʘ ʧʨˀʘʚʦʤ ʜʝʣʫ ʙʦʢʩʘ ʢʦʿʠ ʩʝ ʠʥʘʯʝ ʨʝʜʦʚʥʦ ʯʠʩʪʠ. ʇʨʝʜʥʦʩʪʠ ʦʚʘʢʚʦʛ ʥʘʯʠʥʘ 

ʜʨʞʘˁʘ ʿʫʥʘʜʠ ʩʫ ʩʣʝʜʝ˂ʝ: 

- ʦʙʿʝʢʪʠ ʥʝ ʤʦʨʘʿʫ ʠʤʘʪʠ ʪʦʧʣʦʪʥʫ ʠʟʦʣʘʮʠʿʫ, 
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- ʩʘ ʨʝʣʘʪʠʚʥʦ ʤʘʣʠʤ ʢʦʣʠʯʠʥʘʤʘ ʧʨʦʩʪʠʨʢʝ ʩʪʚʘʨʘʿʫ ʩʝ ʧʦʚʦˀʥʠ 

ʤʠʢʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ, 

- ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ ʫ ʨʝʣʘʪʠʚʥʦ ʭʣʘʜʥʦʤ ʦʙʿʝʢʪʫ ʧʦʚʦˀʥʠʿʘ ʠ ʿʝʜʥʦʩʪʘʚʥʠʿʘ, 

ʄʘˁʝ ʧʦʚʦˀʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʦʛ ʥʘʯʠʥʘ ʜʨʞʘˁʘ ʩʫ: 

- ʧʦʪʨʝʙʝ ʟʘ ʧʨʦʩʪʠʨʢʦʤ ʠ ʨʘʜʦʤ ʦʢʦ ʧʨʦʩʪʠʨʘˁʘ, 

- ʧʦʪʨʝʙʘ ʟʘ ʨʝʜʦʚʥʠʤ ʯʠʰ˂ʝˁʝʤ ʧʨˀʘʚʦʛ ʜʝʣʘ ʙʦʢʩʘ, 

- ʧʦʚʝ˂ʘʥʘ ʫʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʙʦʢʩʘ ʧʦ ʿʝʜʥʦʤ ʛʨʣʫ (2,5 m2
/ʛʨʣʦ). 

ʋ ʧʨʘʢʩʠ ʿʝ ʠʟʛʨʘʹʝʥʦ ʧʫʥʦ ʦʙʿʝʢʘʪʘ ʟʘ ʪʦʚ ʿʫʥʘʜʠ ʩʘ ʨʝʰʝʪʢʘʩʪʠʤ ʧʦʜʦʤ. ʊʘʢʚʠ 

ʙʦʢʩʝʚʠ ʩʫ ʧʦʩʪʘʚʠʣʠ ʩʪʘʥʜʘʨʜʥʦ ʨʝʰʝˁʝ, ʦʜ ʢʦʛʘ ʩʝ ʨʝʪʢʦ ʦʜʩʪʫʧʘ. ʆʧʰʪʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʘ ʜʨʞʘˁʘ ʥʘ ʨʝʰʝʪʢʘʩʪʦʤ ʧʦʜʫ ʿʝ ʫʰʪʝʜʘ ʨʘʜʘ ʠ ʧʨʦʩʪʠʨʢʝ ʢʘʦ ʠ 

ʚʝʦʤʘ ʜʦʙʨʦ ʠʩʢʦʨʠʰ˂ʝˁʝ ʧʨʦʩʪʦʨʘ ʙʦʢʩʘ. ʄʝʹʫʪʠʤ, ʩʚʠ ʦʙʿʝʢʪʠ ʩʘ ʨʝʰʝʪʢʘʩʪʠʤ 

ʧʦʜʦʤ ʤʦʨʘʿʫ ʙʠʪʠ ʜʦʙʨʦ ʪʝʨʤʠʯʢʠ ʠʟʦʣʦʚʘʥʠ. 

ʂʦʜ ʦʚʦʛ ʩʠʩʪʝʤʘ ʜʨʞʘˁʘ ʪʦʚʥʠʭ ʛʨʣʘ ʤʦʨʘʿʫ ʙʠʪʠ ʟʘʜʦʚʦˀʝʥʠ ʫʩʣʦʚʠ: 

- ʬʦʨʤʠʨʘˁʝ ʰʪʦ ʫʿʝʜʥʘʯʝʥʠʿʠʭ ʛʨʫʧʘ, ʢʘʢʦ ʧʦ ʙʨʦʿʫ ʪʘʢʦ ʠ ʧʦ ʤʘʩʠ, 

- ʧʨʘʚʠʣʥʦ ʜʠʤʝʥʟʠʦʥʠʩʘˁʝ ʙʦʢʩʘ, 

- ʜʠʤʝʥʟʠʿʝ ʙʦʢʩʘ ʧʨʠʣʘʛʦʹʘʚʘʪʠ ʫʟʨʘʩʪʫ. 

ʂʦʥʘʯʥʝ ʜʠʤʝʥʟʠʿʝ ʙʦʢʩʘ, ʘ ʪʠʤʝ ʠ ʫʢʫʧʥʝ ʜʠʤʝʥʟʠʿʝ ʦʙʿʝʢʪʘ, ʦʜʨʝʹʫʿʝ ʥʘʯʠʥ 

ʠʩʭʨʘʥʝ ʿʫʥʘʜʠ. ʀʩʭʨʘʥʘ ʛʨʣʘ ʤʦʞʝ ʜʘ ʙʫʜʝ ʦʙʨʦʯʥʘ ʠ ʧʦ ʚʦˀʠ. ʂʦʜ ʦʙʨʦʯʥʝ ʠʩʭʨʘʥʝ 

ʩʚʘʢʦʤ ʛʨʣʫ ʪʨʝʙʘ ʦʙʝʟʙʝʜʠʪʠ ʤʝʩʪʦ ʥʘ ʿʘʩʣʘʤʘ, ʜʘʢʣʝ ʦʜʥʦʩ ʿʝ 1:1, ʜʦʢ ʩʝ ʢʦʜ ʠʩʭʨʘʥʝ 

ʧʦ ʚʦˀʠ ʢʦʨʠʩʪʠ ʦʜʥʦʩ 1:2. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʿʝʜʥʦ ʤʝʩʪʦ ʥʘ ʿʘʩʣʘʤʘ ʢʦʨʠʩʪʝ ʜʚʘ ʛʨʣʘ. ʋ 

ʧʨʘʢʩʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʠ ʦʜʥʦʩ 1:1,5 ʜʦ 1:1,8, ʰʪʦ ʟʥʘʯʠ ʠʩʭʨʘʥʘ ʧʦ ʚʦˀʠ 

(ʈʘʜʠʚʦʿʝʚʠ˂, 2004). 

ʆʜʨʞʘʚʘˁʝ ʯʠʩʪʦ˂ʝ ʙʦʢʩʘ ʿʝ ʣʘʢʰʝ, ʢʘʜʘ ʩʝ ʛʨʣʠʤʘ ʦʩʪʘʚˀʘ ʤʘˁʠ ʧʨʦʩʪʦʨ ʙʦʢʩʘ 

ʥʘ ʨʘʩʧʦʣʘʛʘˁʝ. ʄʝʹʫʪʠʤ, ʪʘʿ ʧʨʦʩʪʦʨ ʤʦʨʘ ʜʘ ʙʫʜʝ ʜʦʚʦˀʘʥ ʟʘ ʣʝʞʘˁʝ ʠ ʦʜʨʝʹʝʥʦ 

ʢʨʝʪʘˁʝ. ʋ ʩʣʫʯʘʿʫ ʨʝʰʝʪʢʘʩʪʦʛ ʧʦʜʘ ʢʘʦ ʥʦʨʤʘʪʠʚ ʟʘ ʛʫʩʪʠʥʫ ʥʘʩʝˀʝʥʦʩʪʠ ʫʟʠʤʘ ʩʝ 

2,0-2,5 m ʧʦʚʨʰʠʥʝ ʧʦʜʘ ʙʦʢʩʘ ʧʦ ʿʫʥʝʪʫ. ʉʤʝʰʪʘʿ ʛʦʚʝʜʘ, ʘ ʧʦʩʝʙʥʦ ʪʝʣʘʜʠ ʠ ʿʫʥʘʜʠ, ʥʘ 

ʨʝʰʝʪʢʘʩʪʠʤ ʧʦʜʦʚʠʤʘ ʠʟʥʘʜ ʢʘʥʘʣʘ ʟʘ ʪʝʯʥʠ ʩʪʘʿˁʘʢ, ʫʟ ʥʝʦʜʛʦʚʘʨʘʿʫ˂ʫ ʚʝʥʪʠʣʘʮʠʿʫ ʠ 

ʧʨʦʤʘʿʫ, ʜʦʚʦʜʠ ʜʦ ʧʨʝʭʣʘʜʝ ʠ ʧʦʛʦʜʫʿʝ ʧʦʿʘʚʠ ʘʬʝʢʮʠʿʘ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʦʨʛʘʥʘ ʟʘʨʘʟʥʝ 

ʝʪʠʦʣʦʛʠʿʝ. ʊʦ ʿʝ ʧʦʩʝʙʥʦ ʯʝʩʪʦ ʫ ʿʝʩʝʥ ʠ ʫ ʧʨʦʣʝ˂ʝ, ʦʜʥʦʩʥʦ ʫ ʧʝʨʠʦʜʫ ʚʠʩʦʢʝ 

ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ. 
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ʋ ʧʦʣʫʦʪʚʦʨʝʥʠʤ ʩʪʘʿʘʤʘ ʠ ʫ ʥʘʜʩʪʨʝʰʥʠʮʘʤʘ ʪʝʣʘʜ ʩʫ ʯʝʩʪʦ ʠʟʣʦʞʝʥʘ 

ʥʝʧʦʚʦˀʥʦʤ ʜʝʣʦʚʘˁʫ ʘʪʤʦʩʬʝʨʩʢʠʭ ʧʘʜʘʚʠʥʘ, ʜʠʨʝʢʪʥʦʛ ʫʜʘʨʘ ʚʝʪʨʘ ʠ ʩʫʥʯʝʚʠʭ 

ʟʨʘʢʘ, ʢʘʦ ʠ ʚʣʘʞʥʦʛ ʣʝʞʠʰʪʘ. ʅʘʿʚʝ˂ʠ ʭʠʛʠʿʝʥʩʢʠ ʥʝʜʦʩʪʘʮʠ ʫʪʚʨʹʫʿʫ ʩʝ ʫ ʨʘʟʥʠʤ, 

ʘʜʘʧʪʠʨʘʥʠʤ ʦʙʿʝʢʪʠʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʨʘʟʣʠʯʠʪʠ ʥʝʛʘʪʠʚʥʠ ʢʣʠʤʘʪʩʢʠ ʬʘʢʪʦʨʠ ʯʝʩʪʦ 

ʫʜʨʫʞʫʿʫ ʩʘ ʧʨʦʤʘʿʦʤ. 

ʋ ʩʪʘʿʘʤʘ ʟʘ ʪʦʚ ʪʝʣʘʜʠ ʠ ʿʫʥʘʜʠ ʪʨʝʙʘ ʦʙʝʟʙʝʜʠʪʠ ʦʧʪʠʤʘʣʥʝ ʤʠʢʨʦʢʣʠʤʘʪʩʢʝ 

ʫʩʣʦʚʝ. ʇʨʠʤʘʨʥʦ ʩʝ ʪʦ ʦʜʥʦʩʠ ʥʘ ʦʙʝʟʙʝʝ́ˁʝ ʦʧʪʠʤʘʣʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ (12-

20ÁC), ʦʧʪʠʤʘʣʥʝ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ (60-75%), ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʙʨʟʠʥʝ ʩʪʨʫʿʘˁʘ 

ʚʘʟʜʫʭʘ (0,1-0,5 m/s) ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʚʘʟʜʫʭʘ, ʥʘʨʦʯʠʪʦ ʫ ʧʦʛʣʝʜʫ 

ʩʘʜʨʞʘʿʘ Cʆ2, NH3 ʠ H2S. ɸʢʦ ʩʫ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʫ ʩʪʘʿʠ ʥʝʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʥʘʩʪʘʿʫ ʙʦʣʝʩʪʠ ʨʝʩʧʠʨʘʪʦʨʥʠʭʦ ʨʛʘʥʘ, ʢʦʞʝ ʠ ʜʠʛʝʩʪʠʚʥʦʛ ʪʨʘʢʪʘ. ʋ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʩʪʘʿʘʤʘ ʟʘ ʪʦʚ ʪʝʣʘʜʠ ʠ ʿʫʥʘʜʠ ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʥʠʞʘ ʦʜ 

10C, ʰʪʦ ʩʝ ʧʦʩʪʠʞʝ ʜʦʙʨʠʤ ʪʝʨʤʦʠʟʦʣʘʮʠʦʥʠʤ ʩʧʦʩʦʙʥʦʩʪʠʤʘ ʫʧʦʪʨʝʙˀʝʥʦʛ 

ʛʨʘ́ʝʚʠʥʩʢʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʈʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ ʫ ʩʪʘʿʘʤʘ ʟʘ ʪʦʚ ʪʝʣʘʜʠ ʠ ʿʫʥʘʜʠ 

ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʚʝ˂ʘ ʦʜ 75%. ɺʝʣʠʢʠ ʟʥʘʯʘʿ ʫ ʩʪʚʘʨʘˁʫ ʦʧʪʠʤʘʣʥʠʭ 

ʤʠʢʨʦʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʫ ʩʪʘʿʘʤʘ ʟʘ ʪʦʚ ʛʦʚʝʜʘ ʠ ʫ ʦʜʨʞʘʚʘˁʫ ʨʝʣʘʪʠʚʥʝ ʯʠʩʪʦ˂ʝ 

ʚʘʟʜʫʭʘ ʫ ˁʠʤʘ ʠʤʘ ʚʝʥʪʠʣʘʮʠʿʘ. ʋ ʚʝʣʠʢʠʤ ʩʪʘʿʘʤʘ ʟʘ ʪʦʚ ʛʦʚʝʜʘ ʟʘʪʚʦʨʝʥʦʛ ʪʠʧʘ 

ʘʜʝʢʚʘʪʥʦ ʧʨʦʚʝʪʨʘʚʘˁʝ ʩʝ ʧʦʩʪʠʞʝ ʧʨʠʤʝʥʦʤ ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʥʪʠʣʘʪʦʨʘ. ʊʨʝʙʘ ʠʤʘʪʠ ʫ 

ʚʠʜʫ ʜʘ ʿʘʢʘ ʠ ʜʫʞʝʪʨʘʿʥʠʿʘ ʠʟʣʦʞʝʥʦʩʪ ʩʫʥʮʫ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʜʝʣʦʚʘʪʠ ʥʘ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʫ ʙʠʢʦʚʘ. 

ʉʚʝ ʦʚʝ ʧʘʨʘʤʝʪʨʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʫ ʩʪʘʿʠ  ʪʨʝʙʘ ʧʨʠʣʘʛʦʜʠʪʠ ʞʠʚʦʪʠˁʘʤʘ ʠ 

ʪʝʞʠʪʠ ʜʘ ʩʝ ʝʣʠʤʠʥʠʰʫ ʥʝʛʘʪʠʚʥʠ ʬʘʢʪʦʨʠ ʠʟ ʩʧʦˀʥʝ ʩʨʝʜʠʥʝ ʢʘʢʦ ʙʠ ʩʝ ʦʯʫʚʘʣʦ 

ʟʜʨʘʚˀʝ ʠ ʧʨʦʠʟʚʦʜʥʦʩʪ ʜʦʤʘ˂ʠʭ ʞʠʚʦʪʠˁʘ. ɺʝʣʠʢʘ ʿʝ ʫʣʦʛʘ ʫʟʛʘʿʠʚʘʯʘ ʩʪʦʢʝ ʜʘ 

ʨʝʜʦʚʥʦ ʦʙʠʣʘʟʠ ʠ ʧʦʩʤʘʪʨʘ ʧʦʥʘʰʘˁʝ ʞʠʚʦʪʠˁʘ ʠ ʜʘ ʫʯʠʥʠ ʩʤʝʰʪʘʿʥʠ ʧʨʦʩʪʦʨ ʰʪʦ 

ʢʦʤʬʦʨʥʠʿʠʤ ʟʘ ʩʪʦʢʫ. ʀʩʢʫʩʘʥ ʩʪʦʯʘʨ ˂ʝ ʧʨʝʤʘ ʧʦʥʘʰʘˁʫ ʞʠʚʦʪʠˁʝ ʚʠʜʝʪʠ ʜʘ ʣʠ ʿʝ 

ʩʪʦʮʠ ʭʣʘʜʥʦ (ʩʢʫʧˀʘʿʫ ʩʝ, ʛʦʤʠʣʘʿʫ), ʜʘ ʣʠ ʿʝ ʥʠʩʢʘ ʠʣʠ ʧʨʝʚʠʩʦʢʘ ʚʣʘʛʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ 

(ʜʘʭʪʘˁʝ), ʘ ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʩʚʦʿʠʤ ʯʫʣʠʤʘ ʦʩʝʪʠʪʠ ʥʧʨ. ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʰʪʝʪʥʠʭ ʛʘʩʦʚʘ ) 

(ʍʨʠʩʪʦʚ, 2002). 

ʇʦʨʝʜ ʦʜʨʞʘʚʘˁʘ ʦʧʪʠʤʘʣʥʠʭ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʨʝʜʦʚʥʦ 

ʯʠʰ˂ʝˁʝ ʦʙʿʝʢʪʘ ʩʤʝʰʪʘʿʘ. ʌʘʟʝ ʯʠʰ˂ʝˁʘ ʠ ʜʝʟʠʥʬʝʢʮʠʿʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ: 

ʄʝʭʘʥʠʯʢʦ ʯʠʰ˂ʝˁʝ - ʠʟʥʝʪʠ ʩʚʫ ʧʦʢʨʝʪʥʫ ʦʧʨʝʤʫ ʠʟ ʦʙʿʝʢʪʘ, ʠʟʹʫʙʨʠʪʠ ʦʙʿʝʢʘʪ, 

ʜʝʪʘˀʥʦ ʦʯʠʩʪʠʪʠ ʦʙʿʝʢʘʪ ʠ ʦʧʨʝʤʫ. 
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ʇʨʘˁʝ - ʅʘʤʦʯʠʪʠ ʩʚʝ ʭʣʘʜʥʦʤ ʚʦʜʦʤ, ʧʘ ʦʨʠʙʘʪʠ ʦʰʪʨʠʤ ʯʝʪʢʘʤʘ ʠ ʤʝʪʣʘʤʘ 

ʦʙʿʝʢʘʪ ʠ ʦʧʨʝʤʫ. ʋʢʦʣʠʢʦ ʧʨʦʠʟʚʦʹʘʯʠ ʧʦʩʝʜʫʿʫ ʘʧʘʨʘʪʝ ʟʘ ʧʨʘˁʝ ʧʦʜ ʧʨʠʪʠʩʢʦʤ, 

ʝʬʝʢʘʪ ʧʨʘˁʘ ˂ʝ ʙʠʪʠ ʙʦˀʠ. 

ʉʫʰʝˁʝ ʩʪʘʿʝ ʠ ʦʧʨʘʥʝ ʦʧʨʝʤʝ ʠ ʧʨʠʙʦʨʘ ï ʇʨʝ ʜʝʟʠʥʬʝʢʮʠʿʝ ʩʘʯʝʢʘʪʠ ʜʘ ʩʝ 

ʩʪʘʿʘ ʠ ʦʧʨʘʥ ʧʨʠʙʦʨ ʠ ʦʧʨʝʤʘ ʜʦʙʨʦ ʦʩʫʰʠ. 

ɼʝʟʠʥʬʝʢʮʠʿʘ ʩʪʘʿʝ  ʦʧʨʝʤʝ - ʢʦʨʠʩʪʠʪʠ ʧʨʝʧʘʨʘʪʝ ʥʘ ʙʘʟʠ ʭʣʦʨʘ, ʢʘʫʩʪʠʯʥʫ (ʤʘʩʥʫ) 

ʩʦʜʫ 2% ʠʣʠ 4 % ʨʘʩʪʚʦʨ, ʢʘʦ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʜʝʟʠʬʠʮʠʿʝʥʩʝ ʟʘ ʪʫ ʩʚʨʭʫ ʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʧʨʝʤʘ ʧʨʝʧʦʨʫʢʘʤʘ ʧʨʦʠʟʚʦʹʘʯʘ. ɼʝʟʠʬʠʮʠʿʝʥʩ ʥʘʥʦʩʠʪʠ ʧʨʩʢʘʣʠʮʘʤʘ. 

ʇʦʪʨʝʙʥʫ ʢʦʣʠʯʠʥʫ ʜʝʟʠʬʠʮʠʿʝʥʩʘ ʧʨʠʧʨʝʤʠʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʟʙʠʨ ʧʦʚʨʰʠʥʘ ʧʦʜʘ, 

ʟʠʜʦʚʘ, ʪʘʚʘʥʠʮʘ ʠ ʦʧʨʝʤʘ.  ʇʨʝʚʝʥʪʠʚʥʦ, ʘ ʧʦʩʝʙʥʦ ʘʢʦ ʩʫ ʞʠʚʦʪʠˁʝ ʧʘʪʠʣʝ ʦʜ ʰʫʛʝ 

ʦʙʿʝʢʘʪ ʠ ʦʧʨʝʤʫ ʪʨʝʙʘ ʠʩʪʨʝʪʠʨʘʪʠ ʥʝʢʠʤ ʘʢʘʨʠʮʠʜʥʠʤ ʧʨʝʧʘʨʘʪʦʤ. 

ʉʫʰʝˁʝ ʜʝʟʠʥʬʠʢʦʚʘʥʦʛ ʦʚʿʝʢʪʘ ʠ ʦʧʨʝʤʝ - ʥʝʢʦʣʠʢʦ ʜʘʥʘ ʥʠʿʝ ʧʦʞʝˀʥʦ 

ʫʣʘʟʠʪʠ ʫ ʦʙʿʝʢʘʪ, ʢʘʢʦ ʙʠ ʜʝʟʠʥʬʠʮʠʿʝʥʩ ʥʘ ʥʘʿʙʦˀʠ ʥʘʯʠʥ ʫʥʠʰʪʠʦ ʩʚʝ ʰʪʝʪʥʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ. 

ʂʘʜ ʩʝ ʦʙʿʝʢʘʪ ʧʦʪʧʫʥʦ ʦʩʫʰʠ, ʧʦʜ ʩʝ ʟʘʩʪʨʝ ʩʣʘʤʦʤ ʫ ʢʦʣʠʯʠʥʠ ʦʜ 5 kg/m
2
, ʢʘʢʦ 

ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʦ ʜʝʙˀʠ ʩʣʦʿ ʧʨʦʩʪʠʨʢʝ, ʢʦʿʠ ˂ʝ ʜʦʙʨʦ ʫʧʠʪʠ ʚʣʘʛʫ. ʇʦʿʝʜʠʥʝ ʜʦʤʘ˂ʝ 

ʞʠʚʦʪʠˁʝ ʥʠʩʫ ʦʩʝʪˀʠʚʝ ʥʘ ʥʠʞʝ ʟʠʤʩʢʝ ʪʝʤʧʝʨʘʪʫʨʝ, ʘʣʠ ʩʫ ʦʩʝʪˀʠʚʝ ʥʘ ʚʠʩʦʢʫ ʚʣʘʛʫ 

ʫ ʦʙʿʝʢʪʫ (ʦʚʮʝ ʠ ʛʦʚʝʜʘ). 
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3. ɿʘʜʘʪʘʢ ʠ ʮʠˀ ʠʩʪʨʘʞʠʚʘˁʘ 

 ʎʠˀ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʜʘ ʩʝ ʠʩʪʨʘʞʠ ʧʦʜ ʢʦʿʠʤ ʫʩʣʦʚʠʤʘ ʩʝ ʧʦʿʘʚʠʣʘ 

ʪʨʠʭʦʬʠʪʦʟʘ ʢʦʜ  ʿʫʥʘʜʠ. ʀʟ ʘʥʘʣʠʟʝ ʧʘʪʦʣʦʰʢʠʭ ʧʨʦʤʝʥʘ ʥʘ ʢʦʞʠ  ʿʫʥʘʜʠ, ʢʘʦ ʠ ʫʩʣʦʚʘ 

ʩʤʝʰʪʘʿʘ, ʭʠʛʠʿʝʥʝ ʠ ʠʩʭʨʘʥʝ ʿʫʥʘʜʠ ʪʨʝʙʘ ʜʘ ʧʨʦʠʩʪʝʢʥʝ ʧʨʝʜʣʦʛ ʤʝʨʘ ʟʘ ʧʦʙʦˀʰʘˁʝ 

ʫʩʣʦʚʘ ʜʨʞʘˁʘ ʿʫʥʘʜʠ ʢʘʢʦ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʥʝ ʙʠ ʜʦʣʘʟʠʣʦ ʜʦ ʧʦʿʘʚʝ ʙʦʣʝʩʪʠ.  

 ɿʘʜʘʪʘʢ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʜʘ ʩʝ ʥʘʢʦʥ ʘʥʘʣʠʟʝ ʨʝʟʫʣʪʘʪʘ ʧʦʿʘʚʝ ʪʨʠʭʦʬʠʪʦʟʝ 

ʿʫʥʘʜʠ, ʧʨʠʤʝʥʦʤ ʩʪʘʪʠʩʪʠʯʢʠʭ ʤʝʪʦʜʘ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ ʜʦʥʝʩʫ ʟʘʢˀʫʯʮʠ ʦ 

ʧʦʚʝʟʘʥʦʩʪʠ ʫʩʣʦʚʘ ʜʨʞʘˁʘ ʪʦʚʥʝ ʿʫʥʘʜʠ ʠ ʧʦʿʘʚʝ ʧʘʪʦʘʥʘʪʦʤʩʢʠ ʧʨʦʤʝʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʘ ʪʨʠʭʦʬʠʪʦʟʫ. 
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4. ʄʝʪʦʜʠ ʠʩʪʨʘʞʠʚʘˁʘ 

 ʋ ʤʘʨʪʫ 2019. ʛʦʜʠʥʝ ʤʝʹʫ ʪʦʚʥʠʤ ʿʫʥʘʜʠʤʘ ʩʤʝʰʪʝʥʠʤ ʥʘ ʿʝʜʥʦj ʬʘʨʤʠ (Almex) 

ʫ ʦʢʦʣʠʥʠ ʂʠʢʠʥʜʝ, ʧʦʿʘʚʠʣʦ ʩʝ ʢʦʞʥʦ ʦʙʦˀʝˁʝ ʪʨʠʭʦʬʪʦʟʝ. ɿʘ ʧʦʪʨʝʙʝ ʦʚʦʛ ʨʘʜʘ 

ʦʙʘʚˀʝʥʦ ʿʝ ʪʝʨʝʥʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʯʠʿʦʤ ʧʨʠʣʠʢʦʤ ʿʝ ʩʘʢʫʧˀʝʥʘ ʬʦʪʦʜʦʢʫʤʝʥʪʘʮʠʿʘ ʩʘ 

ʦʚʝ ʬʘʨʤʝ ʢʦʿʘ ʧʨʠʢʘʟʫʿʝ ʧʨʦʤʝʥʝ ʥʘ ʢʦʞʠ ʛʦʚʝʜʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʟʘ ʪʨʠʭʦʬʠʪʦʟʫ ʠ 

ʦʙʘʚˀʝʥ ʿʝ ʠʥʪʝʨʚʿʫ ʩʘ ʨʫʢʦʚʦʜʠʦʮʠʤʘ ʬʘʨʤʝ ʛʦʚʝʜʘ ʢʘʢʦ ʙʠ ʩʝ ʫʪʚʜʠʣʠ ʫʩʣʦʚʠ ʛʘʿʝˁʘ 

ʠ ʜʨʞʘˁʘ ʿʫʥʘʜʠ, ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʜʘ ʠʟʘʟʦʚʫ ʧʦʿʘʚʫ ʦʚʝ ʙʦʣʝʩʪʠ. 

 ʇʨʚʘ ʬʘʟʘ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʦʙʫʭʚʘʪʠʣʘ ʧʨʠʢʫʧˀʘˁʝ ʦʧʰʪʠʭ ʧʦʜʘʪʘʢʘ ʦ 

ʿʫʥʘʜʠʤʘ ʠʟ ʫʟʦʨʢʘ ʢʘʦ ʰʪʦ ʩʫ ʨʘʩʘ, ʫʟʨʘʩʪ, ʧʦʨʝʢʣʦ ʠʪʜ. ʉʘʟʥʘʣʦ ʩʝ ʜʘ ʿʝ ʫ ʪʦʚʫ ʙʠʣʦ 30 

ʿʫʥʘʜʠ ʨʘʩʝ ʭʦʣʰʪʘʿʥ ʢʦʿʠ ʚʦʜʝ ʧʦʨʝʢʣʦ ʩʘ ʠʩʪʦʠʤʝʥʝ ʬʘʨʤʝ, ʩʪʘʨʦʩʪʠ ʦʜ 5 ʤʝʩʝʮʘ. 

ɱʫʥʘʜ ʠʟ ʦʛʣʝʜʥʝ ʛʨʫʧʝ ʩʫ ʪʦʚˀʝʥʘ ʜʦ 10 ʤʝʩʝʮʠ ʩʪʘʨʦʩʪʠ ʦʜʥʦʩʥʦ ʜʦ ʤʘʩʝ ʦʢʦ 300 kg. 

ɹʦʣʝʩʪ ʪʨʠʭʦʬʠʪʦʟʘ ʿʝ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʘ ʤʝʩʝʮ ʜʘʥʘ ʧʦʩʣʝ ʜʦʣʘʩʢʘ ʿʫʥʘʜʠ ʫ ʦʜʨʝʹʝʥʠ 

ʙʦʢʩ ʟʘ ʩʤʝʰʪʘʿ. ɼʠʿʘʛʥʦʩʪʠʢʫ ʿʝ ʫʨʘʜʠʦ ʣʦʢʘʣʥʠ ʚʝʪʝʨʠʥʘʨ ʥʘʢʦʥ 7 ʜʘʥʘ ʦʜ ʧʦʯʝʪʢʘ 

ʧʨʚʠʭ ʩʠʤʧʪʦʤʘ ʙʦʣʝʩʪʠ. ʅʝʧʦʩʨʝʜʥʦ ʧʦʩʣʝ ʪʦʛʘ ʿʝ ʫʩʣʝʜʠʣʘ ʪʝʨʘʧʠʿʘ. ʆʙʟʠʨʦʤ ʥʘ 

ʦʚʘʢʘʚ ʥʘʣʘʟ, ʫʟʛʘʿʠʚʘʯ ʿʝ ʦʜʤʘʭ ʧʨʝʜʫʟʝʦ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʨʝ ʣʝʯʝˁʘ ʠ ʟʘʰʪʠʪʝ ʦʜ ʦʚʦʛ 

ʦʙʦˀʝˁʘ. ʂʦʨʠʰ˂ʝʥ ʿʝ ʣʝʢ ʀʤʘʚʝʨʦʣ (ʘʥʪʠʤʠʢʦʪʠʢ) ʢʦʿʠ ʩʝ ʨʘʟʨʝʹʫʿʝ ʩʘ ʚʦʜʦʤ, ʪʘʢʦ 

ʰʪʦ ʩʝ ʥʘ 1 ml ʣʝʢʘ ʜʦʜʘ 30 ml ʚʦʜʝ. ʊʘʢʦ ʧʨʠʧʨʝʤˀʝʥʫ ʢʫʧʢʫ ʫʟʛʘʿʠʚʘʯ ʿʝ ʧʨʩʢʘʦ ʥʘ 

ʤʝʩʪʘ ʦʙʦʣʝʣʠʭ ʛʦʚʝʜʘ ʜʚʘ ʜʘʥʘ ʟʘ ʨʝʜʦʤ. ʋ ʪʨʝʥʫʪʢʫ ʠʩʪʨʘʞʠʚʘˁʘ, ʦʚʘ ʪʝʨʘʧʠʿʘ ʜʘʚʘʣʘ 

ʿʝ ʧʨʚʝ ʨʝʟʫʣʪʘʪʝ ʠ ʫʦʯʝʥʘ ʩʫ ʧʨʚʘ ʧʦʙʦˀʘʰʘˁʘ ʥʘ ʩʚʠʤ ʞʠʚʦʪʠˁʘʤʘ. ʂʘʢʦ ʿʝ ʦʚʘ 

ʙʦʣʝʩʪ ʟʦʦʥʦʟʘ ʧʦʩʪʦʿʘʣʘ ʿʝ ʦʧʩʘʥʦʩʪ ʧʨʝʥʦʩʘ ʦʚʝ ʟʘʨʘʟʝ ʥʘ ʯʦʚʝʢʘ. ʋ ʨʘʜʫ ʩʘ ʞʠʚʦʪʠˁʘ 

ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʫʟʛʘʿʠʚʘʯ ʿʝ ʢʦʨʠʩʪʠʦ ʟʘʰʪʠʪʥʝ ʭʠʨʫʨʰʢʝ ʨʫʢʘʚʠʮʝ. ʀʥʬʝʢʮʠʿʘ ˀʫʜʠ ʥʘ 

ʛʘʟʜʠʥʩʪʚʫ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ. 

 ʋ ʦʢʚʠʨʫ ʜʨʫʛʝ ʬʘʟʝ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʘʢʮʝʥʘʪ ʿʝ ʩʪʘʚˀʝʥ ʥʘ ʩʤʝʰʪʘʿ, ʠʩʭʨʘʥʫ, 

ʦʜʨʞʘʚʘˁʝ ʭʠʛʠʿʝʥʝ ʠ ʣʝʯʝˁʝ ʿʫʥʘʜʠ ʥʘʢʦʥ ʜʠʿʘʛʥʦʩʪʠʢʝ ʙʦʣʝʩʪʠ. ʀʩʧʠʪʠʚʘʥʘ ʿʫʥʘʜ ʩʫ 

ʭʨʘˁʝʥʘ ʢʘʙʘʩʪʦʤ ʭʨʘʥʦʤ ʠ ʢʦʥʮʝʥʪʨʘʪʦʤ ʧʨʠʤʝˁʫʿʫ˂ʠ ʧʨʠʪʦʤ ʦʙʨʦʯʥʫ ʠʩʭʨʘʥʫ ʜʚʘ 

ʧʫʪʘ ʜʥʝʚʥʦ. ɿʘ ʜʨʞʘˁʝ ʩʝʥʘ ʢʦʨʠʩʪʠ ʧʨʦʩʪʦʨ ʥʝʧʦʩʨʝʜʥʦ ʫʟ ʙʦʢʩ ʟʘ ʪʦʚ, ʜʦʢ ʢʦʥʮʝʪʨʘʪ 

ʢʦʨʠʩʪʠ ʢʘʦ ʛʦʪʦʚʫ ʩʤʝʩʫ (GS/20%/ Fsh /JABUKA ). ɼʥʝʚʥʫ ʜʦʟʫ ʦʜ 4kg ʧʦ ʛʨʣʫ ʜʝʣʠ ʥʘ 

ʜʚʘ ʿʝʜʥʘʢʘ ʜʝʣʘ ʢʦʿʫ ʜʘʿʝ ʫʿʫʪʨʫ ʠ ʫʚʝʯʝ. ʆʜ ʢʘʙʘʩʪʝ ʭʨʘʥʝ ʢʦʨʠʩʪʠ ʩʝʥʦ ʢʦʿʝ ʜʘʿʝ 

ʿʫʥʘʜʠ ʧʦʩʣʝ ʢʦʥʮʝʥʪʨʘʪʘ ʫ ʚʠʰʝ ʥʘʚʨʘʪʘ ʪʦʢʦʤ ʜʘʥʘ. ɼʥʝʚʥʘ ʜʦʟʘ ʩʝʥʘ ʿʝ 4,5 kg ʧʦ 

ʛʨʣʫ. 
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ʉʣʠʢʘ 4. ʇʨʦʩʪʦʨ ʟʘ ʜʨʞʘˁʝ ʠ ʧʨʠʧʨʝʤʫ ʭʨʘʥʝ ʟʘ ʿʫʥʘʜ (ʦʨʠʛʠʥʘʣ) 

 

ɿʘ ʩʤʝʰʪʘʿ ʿʫʥʘʜʠ ʫ ʦʚʦʤ ʛʘʟʜʠʥʩʪʚʫ ʢʦʨʠʩʪʠ ʩʝ ʦʙʿʝʢʘʪ ʩʘ ʧʫʥʠʤ ʧʦʜʦʤ ʠ 

ʜʫʙʦʢʦʤ ʧʨʦʩʪʠʨʢʦʤ. ʋʢʫʧʘʥ ʨʘʩʧʦʣʦʞʠʚʠ ʧʨʦʩʪʦʨ ʙʦʢʩʘ ʫʿʝʜʥʘʯʝʥ ʿʝ ʧʦ ʬʫʥʢʮʠʿʠ ʟʘ 

ʣʝʞʘˁʝ, ʢʨʝʪʘˁʝ ʠ ʫʟʠʤʘˁʝ ʭʨʘʥʝ. ʉʚʠʭ 30 ʛʨʣʘ ʩʤʝʰʪʝʥʦ ʿʝ ʫ ʿʝʜʥʦʤ ʙʦʢʩʫ ʜʠʤʝʥʟʠʿʘ 

ʚʝʣʠʯʠʥʝ 50 m
2
. ʉʠʩʪʝʤ ʜʨʞʘˁʘ ʿʝ ʩʣʦʙʦʜʘʥ ʦʜʥʦʩʥʦ ʙʝʟ ʚʝʟʠʚʘˁʘ. ʆʙʿʝʢʘʪ ʿʝ 

ʧʦʣʫʦʪʚʦʨʝʥʦʛ ʪʠʧʘ ʩʘ ʟʠʜʦʤ ʥʘ ʿʝʜʥʦʿ ʫʟʜʫʞʥʦʿ ʠ ʧʦʧʨʝʯʥʦʿ ʩʪʨʘʥʠ ʜʦʢ ʿʝ ʩʘ ʜʨʫʛʝ ʜʚʝ 

ʩʪʨʘʥʝ ʩʘʛʨʘʹʝʥʘ ʣʠʤʝʥʘ ʦʛʨʘʜʘ ʚʠʩʠʥʝ 100 cm ʠ ʤʝʪʘʣʥʠʤ ʚʨʘʪʠʤʘ. ʐʠʨʠʥʘ ʧʨʦʨʝʟʘ ʟʘ 

ʚʨʘʪ ʿʝ ʦʢʦ 30 cm. ɱʘʩʣʝ ʩʫ ʩʤʝʰʪʝʥʝ ʩʘ ʩʧʦˀʘʰˁʝ ʩʪʨʘʥʝ ʦʛʨʘʜʝ ʫ ʜʫʞʠʥʠ 8 m ʠ 

ʰʠʨʠʥʦʤ ʦʢʦ 50 cm. ʅʘʧʘʿʘˁʝ ʿʫʥʘʜʠ ʩʝ ʠʟʚʦʜʠ ʧʦʤʦ˂ʫ ʘʫʪʦʤʘʪʩʢʝ ʧʦʿʠʣʠʮe ʪʠʧʘ  

ʚʘʣʦʚ (ʩʣʠʢʘ 7). ʇʦʩʪʘʚˀʝʥʘ ʿʝ ʫ ʦʛʨʘʜʫ ʙʦʢʩʘ ʥʘ ʚʠʩʠʥʫ ʦʜ ʦʢʦ 50 cm ʦʜ ʧʦʜʘ ʫʟ ʿʘʩʣʝ, 

ʫ ʙʣʠʟʠʥʠ ʚʨʘʪʘ. ɿʘ ʟʘʰʪʠʪʫ ʦʜ ʧʘʜʘʚʠʥʘ ʠ ʚʝʪʨʘ ʩʘʛʨʘʹʝʥʘ ʿʝ ʥʘʜʩʪʨʝʰʥʠʮʘ. 
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ʉʣʠʢʘ 5. ɹʦʢʩ ʟʘ ʜʨʞʘˁʝ ʿʫʥʘʜʠ ʠ ʥʘʜʩʨʝʰʥʠʮʘ (ʦʨʠʛʠʥʘʣ) 
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ʉʣʠʢʘ 6. ʇʦʿʠʣʠʮʘ (ʦʨʠʛʠʥʘʣ) 

 

 ʆʙʿʝʢʘʪ ʫ ʢʦʿʝʤ ʩʝ ʜʨʞʠ ʿʫʥʘʜ ʩʝ ʯʠʩʪʠ ʿʝʜʥʦʤ ʫ ʪʨʠ ʤʝʩʝʮʘ ʦʜʛʦʚʘʨʘʿʫ˂ʦʤ 

ʤʝʭʘʥʠʟʘʮʠʿʦʤ, ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʦʢʨʝʯʝ ʧʦʜ ʠ ʟʠʜʦʚʝ. ʅʘʢʦʥ ʩʫʰʝˁʘ ʦʙʿʝʢʘʪʘ, ʥʘʥʦʩʠ ʩʝ 

ʜʝʙˀʠ ʩʣʦʿ ʧʨʦʩʪʠʨʢʝ ʠ ʫʚʦʜʠ ʩʝ ʩʪʦʢʘ- ʿʫʥʘʜ. ʅʦʚʘ ʩʣʘʤʘ ʩʝ ʥʘʥʦʩʠ ʧʦʥʦʚʦ ʥʘ ʩʚʘʢʠʭ 

20 ʜʘʥʘ.  
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5. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ 

 ʋ ʪʨʝʥʫʪʢʫ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʤʘʨʪʫ ʤʝʩʝʮʫ 2019. ʛʦʜʠʥʝ ʥʘ ʬʘʨʤʠ ʿʫʥʘʜʠ ɸʣʤʝʢʩ ʫ 

ʂʠʢʠʥʜʠ, ʫʦʯʝʥʦ ʩʫ ʧʨʦʤʝʥʝ ʥʘ ʢʦʞʠ ʢʦʜ 10 ʦʜ ʫʢʫʧʥʦ 30 ʿʫʥʘʜʠ ʍʦʣʰʪʘʿʥ ʨʘʩʝ. ʋ 

ʪʘʙʝʣʠ 2 ʩʝ ʥʘʣʘʟʝ ʧʦʜʘʮʠ ʚʝʟʘʥʠ ʟʘ ʿʫʥʘʜ ʢʦʿʘ ʩʫ ʙʠʣʘ ʫʢˀʫʯʝʥʘ ʫ ʦʛʣʝʜʥʫ ʛʨʫʧʫ ʦʚʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ. 

Tʘʙʝʣʘ 2. ʆʧʰʪʠ ʧʦʜʘʮʠ ʿʫʥʘʜʠ ʠʟ ʦʛʣʝʜʥʝ ʛʨʫʧʝ 

ʋʢʫʧʘʥ ʙʨʦʿ ʪʦʚʥʝ ʿʫʥʘʜʠ  30 

ʈʘʩʘ ʍʦʣʰʪʘʿʥ ʬʨʠʟʠʿʩʢʘ 

ʇʦʨʝʢʣʦ ʛʨʣʘ ʬʘʨʤʘ 

ʋʟʨʘʩʪ ʛʦʚʝʜʘ ʫ ʪʨʝʥʫʪʢʫ ʢʫʧʦʚʠʥʝ 5 ʤʝʩʝʮʠ 

ʊʨʘʩʧʦʨʪʦʚʘˁʝ ʛʨʣʘ / 

ʋʟʨʘʩʪ ʛʦʚʝʜʘ ʫ ʪʨʝʥʫʪʢʫ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘˁʘ 

ʪʨʠʭʦʬʠʪʦʟʝ 
5 ʤʝʩʝʮʠ 

ʋʟʨʘʩʪ ʿʫʥʘʜʠ ʫ ʪʨʝʥʫʪʢʫ ʠʩʪʨʘʞʠʚʘˁʘ 5,5 ʤʝʩʝʮʠ 

ɹʨʦʿ ʛʨʣʘ ʩʘ ʫʦʯˀʠʚʠʤ ʧʨʦʤʝʥʘʤʘ ʥʘ ʢʦʞʠ 10 

 

 ʆʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʩʝ ʨʘʜʠ ʦ ʦʙʿʝʢʪʫ ʧʦʣʫʦʪʚʦʨʝʥʦʛ ʪʠʧʘ, ʤʠʢʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ 

ʜʨʞʘˁʘ ʿʫʥʘʜʠ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʥʘ ʦʚʦʿ ʬʘʨʤʠ ʩʝ ʤʝˁʘʿʫ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ ʢʦʿʠ ʩʫ ʚʣʘʜʘʣʠ ʩʧʦˀʘ. ʊʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ, ʙʨʟʠʥʘ 

ʢʨʝʪʘˁʘ ʚʘʟʜʫʭʘ ʫ ʙʦʢʩʫ ʤʝˁʘ ʩʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʜʦʙʘ ʜʘʥʘ ʠ ʜʦʙʘ ʛʦʜʠʥʝ. 
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ʉʣʠʢʘ 7. ʅʝʭʠʛʠʿʝʥʩʢʠ ʫʩʣʦʚʠ ʜʨʞʘˁʘ ʿʫʥʘʜʠ (ʦʨʠʛʠʥʘʣ) 

 

 

 

 

 

 ʆʙʦˀʝˁʝ ʪʨʠʭʦʬʠʪʦʟʘ ʧʦʿʘʚʠʣʦ ʩʝ ʤʝʩʝʮ ʜʘʥʘ ʥʘʢʦʥ ʜʦʣʘʩʢʘ ʿʫʥʘʜʠ ʫ ʦʜʨʝʹʝʥʠ 

ʙʦʢʩ ʦʜʥʦʩʥʦ ʫ ʫʟʨʘʩʪʫ ʦʜ ʦʢʦ ʧʝʪ ʤʝʩʝʮʠ ʛʨʣʘ. ʅʘ ʪʝʣʫ ʦʙʦʣʝʣʠʭ ʞʠʚʦʪʠˁʘ ʿʘʚʠʣʝ ʩʫ 

ʩʝ ʧʨʦʤʝʥʝ ʥʘ ʢʦʞʠ, ʠ ʪʦ ʣʦʢʘʣʥʦ, ʥʘʿʚʠʰʝ ʥʘ ʚʨʘʪʫ ʠ ʛʣʘʚʠ (ʯʝʦʥʘ ʨʝʛʠʿʘ ʠ ʦʢʦ ʦʯʠʿʫ), 

ʘʣʠ ʠ ʥʘ ʧʨʝʜˁʠʤ ʝʢʩʪʨʝʤʠʪʝʪʠʤʘ, ʛʨʫʜʠʤʘ ʠ ʩʘʧʠʤʘ. ʆʚʝ ʧʨʦʤʝʥʝ ʩʫ ʙʠʣʝ ʚʝʣʠʯʠʥʝ 

10-50 mm, ʦʚʘʣʥʦʛ ʦʙʣʠʢʘ, ʙʣʘʛʦ ʠʩʧʫʧʯʝʥʝ. ʅʘ ʤʝʩʪʫ ʦʚʠʭ ʧʨʦʤʝˁʝʥʘ ʜʣʘʢʘ ʿʝ ʦʧʘʣʘ 

(ʩʣʠʢʝ 8-10). 
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ʉʣʠʢʘ 8. ʊʨʠʭʦʬʠʪʦʟʘ ʫ ʧʨʝʜʝʣʫ ʪʨʫʧʘ (ʦʨʠʛʠʥʘʣ) 

 

 

 

 

 

 

 

 

 

 


