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ʋɼʂ 504.064.2 
 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʈʆʃʔ ʇɽʉʊʀʎʀɼʆɺ 
 

ɸʚʜʝʝʚʘ ʂ. ʉ., ʩʪʫʜʝʥʢʘ 1 ʢʫʨʩʘ 
ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çʊʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʬʘʢʫʣʴʪʝʪʘ ʘʛʨʦʪʝʭʥʠʢʠ ʠ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ* 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʥʦʰʠʥʘ ʉ.ʅ., ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ 
ʌɻɹʆʋ ɺʇʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
 

ɸʅʅʆʊɸʎʀʗ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʧʝʩʪʠʮʠʜʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ  
ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʵʢʦʣʦʛʠʶ ʯʝʣʦʚʝʢʘ. 

 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ʇʝʩʪʠʮʠʜʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʝʩʪʠʮʠʜʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ. 

 
ABSTRACT 
The article describes the classification and chemical nature of pesticides, their use 
characteristics, impact on the quality of food and human ecology. 
 
KEY WORDS 
Pesticides, classification of pesticides, pesticides use characteristics  

 
ʇʝʩʪʠʮʠʜʳ (ʦʪ ʣʘʪ. pestis ð ʟʘʨʘʟʘ ʠ caedd ð ʫʙʠʚʘʶ) - ʭʠʤʠʯʝʩʢʠʝ ʠʣʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ 
ʨʘʩʪʝʥʠʡ, ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʚʨʝʜʠʪʝʣʷʤʠ ʭʨʘʥʷʱʝʡʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ, ʙʳʪʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʚʥʝʰʥʠʤʠ ʧʘʨʘʟʠʪʘʤʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʜʣʷ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʫʙʦʨʦʯʥʦʛʦ ʫʜʘʣʝʥʠʷ ʣʠʩʪʴʝʚ (ʜʝʬʦʣʠʘʥʪʳ), 
ʧʨʝʜʫʙʦʨʦʯʥʦʛʦ ʧʦʜʩʫʰʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ (ʜʝʩʠʢʘʥʪʳ) (ʌɿ çʆ ʙʝʟʦʧʘʩʥʦʤ ʦʙʨʘʱʝʥʠʠ ʩ 
ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠè). [1]   

ʇʝʩʪʠʮʠʜʳ - ʩʦʙʠʨʘʪʝʣʴʥʳʡ ʪʝʨʤʠʥ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʚ ʩʝʣʴʩʢʦʤ 
ʭʦʟʷʡʩʪʚʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʝʬʪʝʜʦʙʳʯʝ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ. 
ʇʝʩʪʠʮʠʜʳ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʱʝ ʚ ʚʦʡʩʢʘʭ ɸʣʝʢʩʘʥʜʨʘ ʄʘʢʝʜʦʥʩʢʦʛʦ ʜʣʷ ʙʦʨʴʙʳ 
ʩ ʧʘʨʘʟʠʪʘʤʠ ʯʝʣʦʚʝʢʘ (ʧʦʨʦʰʦʢ ʜʦʣʤʘʪʩʢʦʡ ʨʦʤʘʰʢʠ). [2]   

ɺ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ ʚʝʪʝʨʠʥʘʨʠʠ ʧʝʩʪʠʮʠʜʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ 
ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ, ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʠ 
ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ (ʥʘʧʨʠʤʝʨ, ʩ ʤʘʣʷʨʠʡʥʳʤʠ ʢʦʤʘʨʘʤʠ). 

ʇʝʩʪʠʮʠʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʝʣʦʚʝʢʦʤ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʨʝʚʝʩʠʥʳ, ʠʟʜʝʣʠʡ ʠʟ ʰʝʨʩʪʠ, ʭʣʦʧʢʘ, ʢʦʞʠ, ʚ 
ʢʘʯʝʩʪʚʝ ʧʨʝʛʨʘʜʳ ʚʦʟʜʝʡʩʪʚʠʶ ʚʨʝʜʠʪʝʣʝʡ ʠ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʝʨʝʥʦʩʯʠʢʘʤʠ 
ʟʘʙʦʣʝʚʘʥʠʡ. [3]   

ʆʜʥʘʢʦ, ʚ  ʥʘʠʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʧʝʩʪʠʮʠʜʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 
ʜʣʷ ʙʦʨʴʙʳ ʩ ʯʣʝʥʠʩʪʦʥʦʛʠʤʠ (ʠʥʩʝʢʪʠʮʠʜʳ ʠ ʘʢʘʨʠʮʠʜʳ), ʥʝʤʘʪʦʜʘʤʠ (ʥʝʤʘʪʦʮʠʜʳ), 
ʛʨʠʙʥʳʤʠ (ʬʫʥʛʠʮʠʜʳ) ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ (ʙʘʢʪʝʨʠʮʠʜʳ) ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʨʘʩʪʝʥʠʡ ʠ 
ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ (ʛʝʨʙʠʮʠʜʳ).  

ʂ ʧʝʩʪʠʮʠʜʘʤ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ (ʨʝʪʘʨʜʘʥʪʳ), 
ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʦʣʝʛʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʜʣʷ ʜʝʬʦʣʠʘʮʠʠ 
(ʫʜʘʣʝʥʠʷ ʣʠʩʪʴʝʚ) ʠ ʜʝʩʠʢʘʮʠʠ (ʧʦʜʩʫʰʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʨʥʶ), ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ 
ʫʙʦʨʢʫ ʫʨʦʞʘʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʦʪ ʟʘʤʦʨʦʟʢʦʚ ʠ ʟʘʩʫʭʠ.  

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʝʩʪʠʮʠʜʳ ʧʦ  ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 
ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʩʦʝʜʠʥʝʥʠʡ: 
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1. ʍʣʦʨʧʨʦʠʟʚʦʜʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʛʝʢʩʘʭʣʦʨʘʥ, ɼɼʊ ʠ ʜʨ.). ɼʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 
ʤʘʣʦʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ, ʦʯʝʥʴ ʫʩʪʦʡʯʠʚʳ ʠ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʧʦʯʚʝ ʜʝʩʷʪʠʣʝʪʠʷʤʠ. 

2. ʌʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʠʥʩʝʢʪʠʮʠʜʳ (ʢʘʨʙʦʬʦʩ, ʬʦʩʬʘʤʠʜ, ʘʤʤʦʬʦʩ ʠ ʜʨ.). 
ɼʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 
ʜʝʡʩʪʚʠʷ. ɺ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʨʘʟʣʘʛʘʶʪʩʷ ʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 
ʚ ʨʦʣʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

3. ʂʘʨʙʘʤʘʪʥʳʝ ʠʥʩʝʢʪʠʮʠʜʳ (ʩʣʦʞʥʳʝ ʵʬʠʨʳ ʢʘʨʙʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ). ɼʘʥʥʳʝ 
ʧʨʝʧʘʨʘʪʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, ʚ ʪʦ ʞʝ 
ʚʨʝʤʷ ʦʩʪʘʚʘʷʩʴ ʙʝʟʚʨʝʜʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. 

4. ʇʨʦʠʟʚʦʜʥʳʝ ʭʣʦʨʬʝʥʦʢʩʠʢʠʩʣʦʪ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 
ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʚʦʜʦʝʤʘʭ. 

5. ʇʝʩʪʠʮʠʜʳ ʧʠʨʝʪʨʦʠʜʥʦʡ ʧʨʠʨʦʜʳ (ʧʨʦʠʟʚʦʜʥʳʝ ʪʨʘʥʩ-ʭʨʠʟʘʥʪʝʤʦʚʦʡ 
ʢʠʩʣʦʪʳ). ʕʬʬʝʢʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ, ʤʘʣʦʪʦʢʩʠʯʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ 
ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʝʩʪʠʮʠʜʳ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʜʝʣʷʪʩʷ ʥʘ: 
- ʦʨʛʘʥʠʯʝʩʢʠʝ (ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ, ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ, ʨʪʫʪʴʦʨʛʘʥʠʯʝʩʢʠʝ, 

ʤʳʰʴʷʢʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ, ʧʨʦʠʟʚʦʜʥʳʝ ʫʢʩʫʩʥʦʡ ʠ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪ, ʤʦʯʝʚʠʥʳ, 
ʢʘʨʙʘʤʘʪʳ ʠ ʜʨ.), 

- ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ (ʧʨʝʧʘʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʤʝʜʴ, ʮʠʥʢ ʠ ʜʨ.) 
- ʨʘʩʪʠʪʝʣʴʥʳʝ (ʧʠʨʝʪʨʫʤ, ʘʥʘʙʘʟʠʥ ʠ ʜʨ.). [4]    
ʅʝʦʨʛʘʥʠʯʝʩʢʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʬʪʦʨʘ, ʥʝ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳ ʠ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʦʯʚʝ.  
ʇʨʠʨʦʜʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠʥʩʝʢʪʠʮʠʜʳ, ʪʘʢʠʝ, ʢʘʢ ʘʣʢʘʣʦʠʜ ʥʠʢʦʪʠʥ, ʚ ʦʩʥʦʚʥʦʤ 

ʫʞʝ ʚʳʰʣʠ ʠʟ ʧʨʠʤʝʥʝʥʠʷ; ʚʧʨʦʯʝʤ, ʧʠʨʝʪʨʫʤʦʤ ʜʦ ʩʠʭ ʧʦʨ ʰʠʨʦʢʦ ʧʦʣʴʟʫʶʪʩʷ ʠ ʚ 
ʜʦʤʝ, ʠ ʚ ʩʘʜʫ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʦʧʘʩʝʥ ʜʣʷ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʏʘʱʝ ʚʩʝʛʦ ʩʝʡʯʘʩ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, 
ʦʩʦʙʝʥʥʦ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ, ʩʝʨʦʦʨʛʘʥʠʯʝʩʢʠʝ, ʢʘʨʙʘʤʘʪʳ ʠ ʧʠʨʝʪʨʦʠʜʳ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʦʩʥʦʚʘʥʦ ʥʘ ʠʭ ʪʦʢʩʠʯʥʦʩʪʠ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ ʠ 
ʥʘʟʥʘʯʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʧʝʩʪʠʮʠʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ɼɼʊ, ʟʘʧʨʝʱʝʥʳ 
ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʩʪʠʮʠʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ, ʢʘʢ ʭʣʦʨʜʘʥ, 
ʛʝʢʩʘʭʣʦʨʙʝʥʟʦʣ, ʛʝʢʩʘʭʣʦʨʮʠʢʣʦʛʝʢʩʘʥ,  ʣʠʥʜʘʥ, ʤʠʨʝʢʩ, ʪʦʢʩʘʬʝʥ. 
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ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʛʨʫʧʧʳ ʧʝʩʪʠʮʠʜʦʚ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʨʘʟʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ. ʅʝʡʪʨʘʣʠʟʘʮʠʷ 
ʧʝʩʪʠʮʠʜʦʚ (ʨʘʩʧʘʜ) ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠʜʝʪ ʟʘ ʩʯʝʪ ʦʢʠʩʣʠʪʝʣʴʥʦ-
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ, ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠʣʠ ʛʠʜʨʦʣʠʟʘ. [5] 

ʇʦ ʪʦʢʩʠʯʥʦʩʪʠ ʧʝʩʪʠʮʠʜʳ ʜʝʣʷʪʩʷ ʥʘ: ʚʳʩʦʢʦʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘð ʃɼ50 ʜʦ 
50 ʤʛ/ʢʛ, ʪʦʢʩʠʯʥʳʝ ð ʃɼ50 50ð200 ʤʛ/ʢʛ, ʩʨʝʜʥʝʪʦʢʩʠʯʥʳʝ ð ʃɼ5ʦ 200ð1000 ʤʛ/ʢʛ, 
ʤʘʣʦʪʦʢʩʠʯʥʳʝ ð ʃɼ50 ʙʦʣʝʝ 1000 ʤʛ/ʢʛ. 

ʇʝʩʪʠʮʠʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʘ ʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʝʨʙʠʮʠʜʳ - 
ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʠʥʩʝʢʪʠʮʠʜʳ - ʧʨʦʪʠʚ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ; 
ʟʦʦʮʠʜʳ - ʜʣʷ ʙʦʨʴʙʳ ʩ ʛʨʳʟʫʥʘʤʠ; ʬʫʥʛʠʮʠʜʳ - ʩ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʛʨʠʙʢʦʚʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ. ʂ ʧʝʩʪʠʮʠʜʘʤ ʦʪʥʦʩʷʪ ʠ ʨʝʧʝʣʣʝʥʪʳ ʠ ʘʥʪʠʬʠʜʘʥʪʳ - ʚʝʱʝʩʪʚʘ, 
ʩʧʦʩʦʙʥʳʝ ʦʪʧʫʛʠʚʘʪʴ ʚʨʝʜʥʳʝ ʦʨʛʘʥʠʟʤʳ; ʘʪʪʨʘʢʪʘʥʪʳ - ʧʨʠʚʣʝʢʘʶʱʠʝ ʚʝʱʝʩʪʚʘ, 
ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʜʝʟʦʨʠʝʥʪʘʮʠʠ, ʢʦʥʪʨʦʣʷ ʠʣʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʥʠʯʪʦʞʝʥʠʷ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ; ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʥʩʝʢʪʠʮʠʜʳ ʠ ʭʝʤʦʩʪʝʨʠʣʠʟʘʪʦʨʳ - 
ʧʨʝʧʷʪʩʪʚʫʶʪ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʨʘʟʤʥʦʞʝʥʠʶ, ʘ ʪʘʢʞʝ ʚʝʱʝʩʪʚʘ, ʧʦ ʤʝʭʘʥʠʟʤʫ 
ʜʝʡʩʪʚʠʷ ʨʦʜʩʪʚʝʥʥʳʝ ʛʝʨʙʠʮʠʜʘʤ: ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ 
ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʜʝʬʦʣʠʘʥʪʳ - ʫʜʘʣʷʶʪ ʣʠʩʪʴʷ, ʜʝʬʣʦʨʘʥʪʳ - ʜʣʷ ʫʜʘʣʝʥʠʷ 
ʮʚʝʪʢʦʚ, ʜʝʩʠʢʘʥʪʳ - ʧʦʜʩʫʰʠʚʘʶʪ ʨʘʩʪʝʥʠʷ. 

ʀ ʚʩʝ ʞʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʫʪʝʡ 
ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ, ʙʫʜʫʯʠ ʯʫʞʝʨʦʜʥʳʤʠ 
ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʥʦʩʠʤʳʤʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʝʩʪʠʮʠʜʳ ʤʦʛʫʪ 
ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʠʟʚʝʩʪʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝʢʘ. ʄʥʦʛʠʝ ʧʝʩʪʠʮʠʜʳ 
ʩʧʦʩʦʙʥʳ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʣʶʜʝʡ, ʧʦʧʘʜʘʷ ʠʟ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ 
ʩʨʝʜʳ ʚ ʜʨʫʛʦʡ ʠ ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʙʦʣʝʝ ʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʤʠʨʦʚʦʡ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʧʝʩʪʠʮʠʜʳ ʚʭʦʜʷʪ ʚ ʛʨʫʧʧʫ ʵʢʦʪʦʢʩʠʢʘʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 
ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʛʨʷʟʥʫʶ ʜʶʞʠʥʫè. 

ʇʝʨʠʦʜʳ ʧʦʣʫʨʘʩʧʘʜʘ ʥʝʢʦʪʦʨʳʭ ʧʝʩʪʠʮʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1 
 

ʊʘʙʣʠʮʘ 1 -  ʇʝʨʠʦʜʳ ʧʦʣʫʨʘʩʧʘʜʘ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʦʯʚʝ 

ˉ ʧ/ʧ ʇʝʩʪʠʮʠʜ ʇʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ, ʛʦʜʳ 

1 ɻʝʧʪʘʭʣʦʨ 7ï12 

2 ʀʟʦʜʨʠʥ, ʵʥʜʨʠʥ 4ï8 

3 ʊʦʢʩʘʬʝʥ 10 

4 ɸʣʴʜʨʠʥ 1ï4 

5 ɼʠʣʴʜʨʠʥ 1ï7 

6 ʍʣʦʨʘʥ 2ï4 

7 ɻʍʎɻ 2 

8 ɼɼʊ 12ï16 

 
ʇʝʩʪʠʮʠʜʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʦ ʜʠʘʧʘʟʦʥʫ 

ʧʦʨʘʞʘʝʤʳʭ ʠʤʠ ʦʨʛʘʥʠʟʤʦʚ. ɼɼʊ, ʥʘʧʨʠʤʝʨ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 
ʜʝʡʩʪʚʠʷ, ʫʙʠʚʘʷ ʤʥʦʛʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ. ʋ ʧʠʨʠʤʠʢʘʨʙʘ ʩʧʝʢʪʨ ʜʝʡʩʪʚʠʷ ʥʘʤʥʦʛʦ ʫʞʝ 
ð ʦʥ ʜʝʡʩʪʚʫʝʪ ʥʘ ʪʣʝʡ ʠ ʜʚʫʢʨʳʣʳʭ, ʥʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʞʫʢʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 
ʥʘʩʝʢʦʤʳʭ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʜʘʣʘʧʦʥ ʛʫʙʠʪ ʦʜʥʦʜʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʦ ʱʘʜʠʪ 
ʜʚʫʜʦʣʴʥʳʝ, ʘ ʛʝʨʙʠʮʠʜʳ ʥʘ ʦʩʥʦʚʝ ʬʝʥʦʢʩʠʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʷʤʦ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

ʇʝʩʪʠʮʠʜʥʦʝ ʦʪʨʘʚʣʝʥʠʝ ʛʫʙʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʤʥʦʛʠʭ ʧʣʦʪʦʷʜʥʳʭ, 
ʦʩʦʙʝʥʥʦ ʧʪʠʮ. ʅʘʧʨʠʤʝʨ, ʩʦʢʦʣ ʩʘʧʩʘʥ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟ ʥʘ ʚʦʩʪʦʢʝ ʉʐɸ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʧʨʠʤʝʥʝʥʠʷ ʪʘʤ ɼɼʊ. ʇʪʠʮʳ ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʵʪʦʤʫ ʷʜʦʭʠʤʠʢʘʪʫ, ʧʦʩʢʦʣʴʢʫ 
ʦʥ ʠʥʜʫʮʠʨʫʝʪ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʢʘʣʴʮʠʷ, ʘ ʵʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʥʯʝʥʠʶ ʩʢʦʨʣʫʧʳ ʦʪʢʣʘʜʳʚʘʝʤʳʭ ʷʠʮ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 
ʥʘʯʠʥʘʶʪ ʙʠʪʴʩʷ ʜʘʞʝ ʧʨʠ ʧʨʦʩʪʦʤ ʥʘʩʠʞʠʚʘʥʠʠ. [6]   

ʉʚʦʡʩʪʚʘ ʧʝʩʪʠʮʠʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʦʵʪʦʤʫ ʠ 
ʨʘʟʣʠʯʥʘ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʛʨʷʟʥʷʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂ ʪʘʢʠʤ 
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ʩʚʦʡʩʪʚʘʤ ʧʝʩʪʠʮʠʜʦʚ ʦʪʥʦʩʷʪʩʷ ʠʩʧʘʨʝʥʠʝ, ʨʘʩʪʚʦʨʝʥʠʝ ʚ ʚʦʜʝ ʠ ʜʨʫʛʠʭ 
ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʘ ʪʘʢʞʝ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʨʘʟʨʫʰʝʥʠʶ. ʇʦʩʣʝʜʥʝʝ ʩʚʦʡʩʪʚʦ ʦʩʦʙʝʥʥʦ 
ʚʘʞʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʩʪʠʮʠʜʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʦ 
ʩʚʦʡʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʦʡʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʘʚʥʘ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʤʫ ʜʣʷ ʪʦʛʦ 
ʯʪʦʙʳ ʧʝʩʪʠʮʠʜ ʧʦʪʝʨʷʣ ʥʝ ʤʝʥʝʝ 95% ʩʚʦʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 
ʦʙʳʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

ʇʦʧʘʜʘʷ ʚ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʝʩʪʠʮʠʜʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ 
ʥʠʭ ʣʠʙʦ ʚʢʣʶʯʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʤʠʛʨʘʮʠʦʥʥʳʝ ʮʝʧʠ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʤ ʠʟ ʦʙʲʝʢʪʦʚ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʝʩʪʠʮʠʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʤ ʧʨʦʮʝʩʩʘʤ ʨʘʟʣʦʞʝʥʠʷ. 

ɼʝʟʘʢʪʠʚʘʮʠʷ ʧʝʩʪʠʮʠʜʦʚ ʩ ʧʦʤʦʱʴʶ ʭʠʤʠʯʝʩʢʠʭ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʚ ʪʝʯʝʥʠʠ ʦʪ 1-12 ʥʝʜʝʣʴ ʜʦ 2 ʠ ʙʦʣʝʝ ʣʝʪ. ʄʥʦʛʠʝ ʧʝʩʪʠʮʠʜʳ ʦʯʝʥʴ 
ʫʩʪʦʡʯʠʚʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʜʘʣʝʢʦ ʦʪ ʤʝʩʪ ʧʨʠʤʝʥʝʥʠʷ.  

ʅʘʧʨʠʤʝʨ, ʚ ʩʝʨʝʜʠʥʝ 1960-ʭ ʛʛ. ɼɼʊ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʧʝʯʝʥʠ ʧʠʥʛʚʠʥʦʚ ʚ 
ɸʥʪʘʨʢʪʠʢʝ ð ʦʯʝʥʴ ʜʘʣʝʢʦ ʦʪ ʪʝʭ ʤʝʩʪ, ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ ʵʪʦʪ ʭʠʤʠʢʘʪ. ɼɼʊ ʩʝʡʯʘʩ 
ʟʘʧʨʝʱʝʥ ʚʦ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʦʜʥʘʢʦ ʦʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʝʚ ʠ ʜʦ ʩʠʭ ʧʦʨ 
ʩʯʠʪʘʝʪʩʷ ʭʦʨʦʰʠʤ ʩʨʝʜʩʪʚʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʙʦʨʴʙʝ ʩ 
ʤʘʣʷʨʠʡʥʳʤʠ ʢʦʤʘʨʘʤʠ - ʩ ʧʦʤʦʱʴʶ ɼɼʊ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʫʜʘʣʦʩʴ ʧʦʣʥʦʩʪʴʶ 
ʠʩʢʦʨʝʥʠʪʴ ʤʘʣʷʨʠʶ. ʈʝʰʘʷ ʚʦʧʨʦʩ ʦ ʧʨʠʤʝʥʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʝʩʪʠʮʠʜʘ, ʯʘʩʪʦ 
ʧʨʠʭʦʜʠʪʩʷ ʠʟ ʜʚʫʭ ʟʦʣ ʚʳʙʠʨʘʪʴ ʤʝʥʴʰʝʝ. [7]    

ɼʦʣʛʦʚʨʝʤʝʥʥʳʝ ʵʬʬʝʢʪʳ ʧʝʩʪʠʮʠʜʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʥʠʟʢʠʭ ʜʦʟʘʭ, ʠ ʚʦʟʤʦʞʥʳʡ 
ʩʠʥʝʨʛʠʟʤ ʠʭ ʩ ʜʨʫʛʠʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʩʨʝʜʳ ʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʙʦʣʝʟʥʝʡ, ʠʟʫʯʝʥʳ 
ʩʣʘʙʦ ʚ ʩʚʷʟʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʦʚʠʟʥʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʷʜʦʭʠʤʠʢʘʪʦʚ. ʈʘʩʪʫʪ ʦʧʘʩʝʥʠʷ, 
ʯʪʦ çʙʝʟʚʨʝʜʥʳʝè ʩʣʝʜʳ ʠʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʩʦʭʨʘʥʷʶʱʠʝʩʷ ʚ ʧʠʱʝ, ʭʦʪʷ ʠ ʥʝ ʦʢʘʟʳʚʘʶʪ 
ʪʦʢʩʠʯʝʩʢʦʛʦ, ʘ ʪʝʤ ʙʦʣʝʝ ʣʝʪʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʤʦʛʫʪ ʪʝʤ ʥʝ ʤʝʥʝʝ ʩʥʠʞʘʪʴ 
ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʙʦʣʝʟʥʷʤ ʠ ʧʦʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʜʦ ʦʧʘʩʥʦʛʦ 
ʫʨʦʚʥʷ. 

ʆʙʱʠʡ ʵʬʬʝʢʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ð ʩʥʠʞʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 
ʆʙʳʯʥʦ ʧʝʩʪʠʮʠʜʳ ʪʘʢʞʝ ʧʦʚʳʰʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʥʠʞʥʠʭ ʪʨʦʬʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʠ 
ʧʦʥʠʞʘʶʪ ʥʘ ʚʝʨʭʥʠʭ. 

ʈʘʩʪʫʱʝʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʧʦ ʧʦʚʦʜʫ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʝʩʪʠʮʠʜʘʤʠ ʧʨʠʚʝʣʦ ʢ 
ʨʘʟʨʘʙʦʪʢʝ ʧʨʘʚʠʣ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʧʨʠʥʷʪʳʭ ʚ ʉʐɸ ʠ ʜʨʫʛʠʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʩʪʨʘʥʘʭ. 
ʆʥʠ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʘʩʧʝʢʪʳ ʦʙʨʘʱʝʥʠʷ ʩ ʵʪʠʤʠ ʩʨʝʜʩʪʚʘʤʠ: ʠʭ ʧʝʨʝʚʦʟʢʫ, ʭʨʘʥʝʥʠʝ, 
ʣʠʢʚʠʜʘʮʠʶ ʧʫʩʪʳʭ ʝʤʢʦʩʪʝʡ, ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʦʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʥʦʛʦʝ, 
ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʀʟ-ʟʘ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʧʦʩʪʝʧʝʥʥʦ ʠʟʳʤʘʶʪʩʷ ʠʟ 
ʫʧʦʪʨʝʙʣʝʥʠʷ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʠʥʩʝʢʪʠʮʠʜʳ (ʭʣʦʨʠʨʦʚʘʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ), ʪʘʢʠʝ, 
ʢʘʢ ʭʣʦʨʜʘʥ, ɼɼʊ ʠ ʜʨʫʛʠʝ, ʭʦʪʷ ʦʥʠ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʠʥʝʩʣʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʣʴʟʫ ʠ 
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʠ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. ɿʘʧʨʝʱʝʥʳ ʠ ʥʝʢʦʪʦʨʳʝ ʬʫʤʠʛʘʥʪʳ, 
ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʨʘʥʝʝ ʜʣʷ ʛʘʟʦʚʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʦʯʚʳ ʠ ʭʨʘʥʷʱʝʛʦʩʷ ʟʝʨʥʘ.  

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʦʙʲʷʩʥʷʶʪʩʷ 
ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ 
ʨʘʩʧʳʣʝʥʠʝ ʚʝʱʝʩʪʚ ʥʘʜ ʧʦʣʷʤʠ, ʩʘʜʘʤʠ ʠ ʚʦʜʦʝʤʘʤʠ, ʚ ʩʠʣʫ ʯʝʛʦ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ 
ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ð ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 
ʧʝʩʪʠʮʠʜʦʚ ʟʘʛʨʷʟʥʷʶʪ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʳ ʠ ʧʦʩʪʫʧʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʆʮʝʥʢʘ 
ʭʘʨʘʢʪʝʨʘ ʥʝʛʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʣʦʞʥʦʡ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ çʧʝʩʪʠʮʠʜ - ʦʢʨʫʞʘʶʱʘʷ 
ʩʨʝʜʘ - ʯʝʣʦʚʝʢè ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʠ ʧʫʪʝʡ 
ʫʧʨʘʚʣʝʥʠʷ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʚʨʝʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʝʩʪʠʮʠʜʦʚ. ʆʩʥʦʚʫ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʥʷʪʳʝ ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʦʨʤʘʪʠʚʳ ʩʦʜʝʨʞʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ 
ʚʦ ʚʩʝʭ ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. [8]    

ɹʦʣʴʰʠʥʩʪʚʦ ʧʝʩʪʠʮʠʜʦʚ ʧʦʩʪʫʧʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ, 
ʢʦʞʫ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ. 

ʆʩʥʦʚʥʦʡ ʧʫʪʴ ʧʦʧʘʜʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚ ʦʨʛʘʥʠʟʤ - ʵʪʦ ʧʠʱʘ. ɺ ʧʨʦʜʫʢʪʘʭ 
ʧʠʪʘʥʠʷ, ʚ ʧʣʦʜʘʭ ʨʘʩʪʝʥʠʡ, ʚ ʤʷʩʝ ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʧʝʩʪʠʮʠʜʦʚ, ʧʨʠʯʝʤ ʚ ʤʷʩʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʠʭ ʜʘʞʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʣʦʜʘʭ 
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ʨʘʩʪʝʥʠʡ. ʊʘʢ ʢʘʢ ʞʠʚʦʪʥʳʝ ʧʠʪʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʦʨʤʘʤʠ, 
ʝʩʪʝʩʪʚʝʥʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʪʠʮʠʜʦʚ ʚ ʤʷʩʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ - ʵʪʦ ʧʠʱʝʚʘʷ ʮʝʧʦʯʢʘ. 

ʄʥʦʛʠʝ ʧʝʩʪʠʮʠʜʳ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ɽʩʣʠ 
ʯʝʣʦʚʝʢ ʧʦʪʨʝʙʣʷʝʪ ʞʠʚʦʪʥʳʝ ʞʠʨʳ, ʪʦ ʦʥ ʧʦʣʫʯʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ 
ʞʠʚʦʪʥʳʭ ʞʠʨʘʭ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, ɼɼʊ, ʛʝʢʩʘʭʣʦʨʘʥ. 

ʅʝʢʦʪʦʨʫʶ ʯʘʩʪʴ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʥʦ ʦʯʝʥʴ ʥʝʙʦʣʴʰʫʶ, ʪʘʢ 
ʢʘʢ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʤʥʦʛʠʭ ʧʝʩʪʠʮʠʜʦʚ ʚ ʚʦʜʝ ʦʯʝʥʴ ʥʠʟʢʘʷ. 

ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʙʦʣʴʰʠʝ ʜʦʟʳ ʧʝʩʪʠʮʠʜʦʚ ʠʟ 
ʚʦʟʜʫʭʘ, ʩ ʧʳʣʴʶ. ʕʪʦ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʞʠʚʝʪ ʚ ʟʦʥʝ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʩʢʣʘʜʘʤ 
ʷʜʦʭʠʤʠʢʘʪʦʚ, ʧʨʦʩʨʦʯʝʥʥʳʭ ʧʝʩʪʠʮʠʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʫʪʠʣʠʟʠʨʦʚʘʥʳ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʨʘʟʨʘʙʦʪʘʥʳ 
ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉʦʙʣʶʜʝʥʠʝ ʫʢʘʟʘʥʥʳʭ 
ʩʨʦʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʢ ʤʦʤʝʥʪʫ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʝʩʪʠʮʠʜʳ ʫʩʧʝʚʘʶʪ 
ʨʘʟʣʦʞʠʪʴʩʷ. ɿʘʧʨʝʱʘʝʪʩʷ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʩʪʦʡʢʠʭ ʠ ʚʨʝʜʥʳʭ 
ʧʝʩʪʠʮʠʜʦʚ. 

ɺʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʚʨʝʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʝʩʪʠʮʠʜʦʚ ʷʚʣʷʝʪʩʷ 
ʚʳʜʝʨʞʢʘ ʩʨʦʢʦʚ ʫʧʦʪʨʝʙʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʩʨʦʢʘʭ ʭʨʘʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʝʩʪʠʮʠʜʦʚ ʨʘʟʣʘʛʘʝʪʩʷ ʠ ʚʨʝʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝ 
ʦʢʘʟʳʚʘʝʪ. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚʨʝʜʥʦʝ ʜʝʡʩʪʚʠʝ ʧʝʩʪʠʮʠʜʦʚ 
ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʦ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʤʳʪʴʷ, ʦʯʠʩʪʢʠ ʠ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. [8] 

 
 

ɹʠʙʣʠʦʛʨʘʬʠʷ 
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ʂʆʄʇɽʊɽʅʊʅʆʉʊʅʓʁ ʇʆɼʍʆɼ ɺ ʆɹʈɸɿʆɺɸʅʀʀ: ɺɿɻʃʗɼ ʀɿʅʋʊʈʀ 
 

ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ɸ., ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ  
ʉʧʝʮʠʘʣʴʥʦʩʪʴ "ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ" 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʎʘʨʘʥ ʄ.ʀ. 
ʄʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʢʦʣʣʝʜʞ ʌɻɹʆʋ ɺʇʆ ʆʨʸʣ ɻɸʋ 

 
 

ɸʅʅʆʊɸʎʀʗ 
ʆʙʦʩʥʦʚʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 
ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʩʧʝʰʥʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ ʚ 
ʦʙʱʝʩʪʚʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʳʜʝʣʷʶʪʩʷ: ʬʫʥʜʘʤʝʥʪʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, 
ʩʦʜʝʡʩʪʚʫʶʱʘʷ ʫʩʚʦʝʥʠʶ ʥʘʜʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ; ʦʨʛʘʥʠʟʘʮʠʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʟʠʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ 
ʪʚʦʨʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʩʦʟʜʘʚʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʠʭ 
ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʧʦʜʛʦʪʦʚʢʠ, ʤʝʞʣʠʯʥʦʩʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
 
ABSTRACT 
The article substantiates the problem of forming competences defining professionalism of 
graduates and contributing to successful socialization in the society. The following priority 
ways are singled out: making education fundamental, assisting in mastering oversubject 
knowledge and skills; and organizing educational process in higher educational institution, 
which is characterized by extension of studentsô independent activity area. Realization of 
competence-based approach determines the necessity of changes in the teacherôs position, 
as he or she must accomplish creative cooperation with students and form presuppositions 
for their self-actualization in the professional activity. 
 
KEY WORDS 
Competence-based approach, maintenance of education, quality of professional training, 
interpersonal interaction 
 

ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʟʥʘʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʠʟ-ʟʘ ʝʝ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʠ ʠ ʥʘʫʯʥʦʩʪʠ, ʦʜʥʘʢʦ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ 
ʚʯʝʨʘʰʥʠʤ ʩʪʫʜʝʥʪʘʤ ʩʚʦʙʦʜʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʫʩʢʥʠʢʦʚ ʈʦʩʩʠʡʩʢʠʭ ɺʋɿʦʚ ʠ ʉʉʋɿʦʚ ʧʨʦʚʝʜʝʥʥʦʝ 
ʄʠʨʦʚʳʤ ʙʘʥʢʦʤ ʧʦʢʘʟʘʣʦ, ʨʦʩʩʠʡʩʢʠʝ ʩʪʫʜʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ ʦʯʝʥʴ ʚʳʩʦʢʠʝ 
ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʢʨʠʪʝʨʠʷʤ çʟʥʘʥʠʝè, çʧʦʥʠʤʘʥʠʝè ʠ ʦʯʝʥʴ ʥʠʟʢʠʝ ʙʘʣʣʳ ʧʦ ʢʨʠʪʝʨʠʷʤ 
çʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝè, çʦʮʝʥʠʚʘʥʠʝè, çʩʠʥʪʝʟè, çʘʥʘʣʠʟè. ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ ʭʦʨʦʰʦ 
ʦʚʣʘʜʝʪʴ ʥʘʙʦʨʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʦ ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʟʥʘʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 
ʞʠʟʥʝʥʥʳʭ ʟʘʜʘʯ ʠʣʠ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ.  

ʈʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʧʨʠʥʷʪʦ ʚʚʝʜʝʥʠʝʤ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʥʦʨʤʘʪʠʚʥʫʶ ʠ 
ʧʨʘʢʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʦʙʨʘʟʦʚʘʥʠʷ ï ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ 
ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 
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ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ 
ʠʤʝʝʪ ʦʯʝʥʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ɺ ʝʛʦ ʨʘʤʢʘʭ ʢʦʥʝʯʥʘʷ ʮʝʣʴ ʚʩʷʢʦʛʦ 
ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʦʩʚʦʠʣ ʪʘʢʠʝ ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ, ʠ ʧʨʠʦʙʨʝʣ 
ʪʘʢʦʡ ʥʘʙʦʨ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʝʤʫ 
ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʫ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʦʡ ʦʥ ʧʣʘʥʠʨʫʝʪ ʟʘʥʠʤʘʪʴʩʷ, ʪʦ ʝʩʪʴ ï 
ʦʚʣʘʜʝʣ ʥʘʙʦʨʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʪʦʛʦ ʢʦʤʧʝʪʝʥʮʠʡ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʠʪʴ ʥʝʢʠʡ ʤʘʩʩʠʚ ʟʥʘʥʠʡ 
ʠ ʦʪʨʘʙʦʪʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʤʝʥʠʡ ï ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʦʙʫʯʝʥʠʷ ʦʥ ʜʦʣʞʝʥ ʤʦʯʴ ʠ ʭʦʪʝʪʴ 
ʜʝʣʘʪʴ ʪʦ, ʨʘʜʠ ʯʝʛʦ ʚʩʝ ʦʙʫʯʝʥʠʝ ʠ ʟʘʪʝʚʘʣʦʩʴ. ʇʦʥʷʪʥʦ, ʯʪʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ 
ʵʪʠʤʠ ʠʪʦʛʘʤʠ ʦʛʨʦʤʥʘ. 

ɺʳʧʫʩʢʥʠʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʜʦʣʞʝʥ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʝ ʧʨʦʩʪʦ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʥʦ ʠ ʚʣʘʜʝʥʠʝ ʪʘʢʠʤʠ ʬʦʨʤʘʤʠ ʧʦʚʝʜʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʦʤ ʠʣʠ ʠʥʦʤ 
ʧʦʧʨʠʱʝ. ɿʘ ʧʦʚʝʜʝʥʠʝʤ ʵʪʠʤ, ʢʦʥʝʯʥʦ, ʩʪʦʷʪ ʠ ʟʥʘʥʠʷ, ʠ ʫʤʝʥʠʷ, ʥʦ ʥʝ ʪʦʣʴʢʦ ʦʥʠ. ʅʝ 
ʤʝʥʝʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʣʠʯʥʦʩʪʥʳʝ ʯʝʨʪʳ, ʫʩʪʘʥʦʚʢʠ, ʮʝʥʥʦʩʪʠ, ʫʙʝʞʜʝʥʠʷ, 
ʵʤʦʮʠʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʣʘʜʠʪʴ ʩ ʣʶʜʴʤʠ ʠ ʩʘʤʦʦʮʝʥʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ 
ʩʪʘʥʦʚʠʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ, ʤʥʦʛʦʬʘʢʪʦʨʥʳʤ. ʦʙʫʯʘʶʱʠʤʩʷ ʧʝʨʝʜʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 
ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ï ʠ ʥʝ ʚʩʷʢʠʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ, ʘ ʣʠʰʴ ʪʝ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ɺʝʜʝʪʩʷ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, 
ʬʦʨʤʠʨʫʶʪʩʷ ʥʫʞʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʨʘʟʚʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ, 
ʥʘʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʣʫʯʰʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʳʥʢʦʤ ʪʨʫʜʘ, ʧʦʚʳʰʝʥʠʝ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʥʦʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʨʝʜʳ ʦʙʫʯʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʧʦʜʛʦʪʦʚʢʘ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʠ ʧʨʦʬʠʣʷ, 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʢʦʤʧʝʪʝʥʪʥʦʛʦ, ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʶʱʝʛʦ ʩʚʦʝʡ 
ʧʨʦʬʝʩʩʠʝʡ ʠ ʦʨʠʝʥʪʠʨʫʶʱʝʛʦʩʷ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʦʪʦʚʦʛʦ ʢ 
ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʤʦʙʠʣʴʥʦʩʪʠ. ʕʪʠʤ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪʣʠʯʠʝ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʦʪ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʚʳʡ ʥʝ ʪʦʣʴʢʦ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ 
ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʥʦ ʩʧʦʩʦʙʝʥ ʨʝʘʣʠʟʦʚʘʪʴ ʠ ʨʝʘʣʠʟʫʝʪ ʠʭ ʚ ʨʘʙʦʪʝ. 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʤʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ. 

ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʦʩʩʠʡʩʢʦʡ ʪʝʦʨʠʠ 
ʠ ʧʨʘʢʪʠʢʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ ʦʙʨʘʟʫʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʢʦʥʮʝʧʮʠʶ ʠ ʣʦʛʠʢʫ, ʥʦ 
ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʦʨʫ ʠʣʠ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʧʦʥʷʪʠʡʥʦʛʦ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠʟ 
ʫʞʝ ʩʣʦʞʠʚʰʠʭʩʷ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʨʨʝʣʷʪ ʤʥʦʞʝʩʪʚʘ ʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 
ʧʦʜʭʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ, 
ʜʠʜʘʢʪʦʮʝʥʪʨʠʯʝʩʢʦʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʠ ʜʨ. ɸ ʪʘʢʞʝ ʦʥ ʪʝʩʥʦ 
ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʩ ʢʦʥʮʝʧʮʠʝʡ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʪʘʨʰʝʡ ʩʪʫʧʝʥʠ 
ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʩʪʘʚʠʪ ʥʦʚʳʝ ʚʦʧʨʦʩʳ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ 
ʧʦʜʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʠʜʝʝʡ 
ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʮʝʣʝʟʘʜʘʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ 
ʢʦʤʧʝʪʝʥʮʠʠ ʟʘʜʘʶʪ ʚʳʩʰʠʡ, ʦʙʦʙʱʝʥʥʳʡ ʫʨʦʚʝʥʴ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʥʦ 
ʪʘʢʞʝ ʠ ʩʤʳʩʣʦʚʳʭ ʠ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʩʪʫʜʝʥʪʘ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʜʝʢʚʘʪʥʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ. ʉʦʜʝʨʞʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 
ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʜʝʨʞʘʪ ʦʧʳʪ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʧʳʪ ʮʝʥʥʦʩʪʥʦʛʦ 
ʦʪʥʦʰʝʥʠʷ ʢʘʢ ʢ ʧʨʦʬʝʩʩʠʠ, ʪʘʢ ʠ ʢ ʩʘʤʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ. ɺ ʧʨʦʮʝʩʩʝ 
ʦʙʫʯʝʥʠʷ ʫ ʙʫʜʫʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʜʦʣʞʥʳ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʘʜʝʢʚʘʪʥʳʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʥʷʪʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʦʥʠʤʘʥʠʷ 
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ʪʦʛʦ, ʢʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ ʩʧʝʮʠʘʣʠʩʪʫ. ʂ 
ʩʦʞʘʣʝʥʠʶ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʢʘʢ ʚʟʛʣʷʜʳ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʭ, 
ʢʪʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪʘʭ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʩʭʦʜʷʪʩʷ, ʪʘʢ ʠ ʚ ʩʠʩʪʝʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʪʘʢʞʝ ʧʦ-ʨʘʟʥʦʤʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʙʝ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʪʦʞʝ 
ʟʘʯʘʩʪʫʶ ʥʝ ʠʤʝʶʪ ʩʦʛʣʘʩʠʷ ʧʦ ʤʥʦʛʠʤ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘ 
ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʝʨʘʨʭʠʠ ʥʝ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦʞʠʜʘʥʠʡ ʦʪ 
ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʟʥʘʯʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ. ʇʨʠʯʠʥ ʵʪʦʤʫ 
ʥʝʩʢʦʣʴʢʦ. 

ɺʦʧʨʦʩ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ï çʏʝʤʫ ʫʯʠʪʴ?è, ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ 
ʘʢʪʫʘʣʴʥʳʤ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 
ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʨʫʛʦʡ ʧʦʩʪʘʥʦʚʢʠ ʚʦʧʨʦʩʘ, ʘ ʠʤʝʥʥʦ çʂʘʢʠʤ ʩʧʦʩʦʙʘʤ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʪʴ?è ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ 
ʜʝʡʩʪʚʠʷ, ʦʧʝʨʘʮʠʠ, ʩʦʦʪʥʦʩʷʱʠʝʩʷ ʥʝ ʩʪʦʣʴʢʦ ʩ ʦʙʲʝʢʪʦʤ ʧʨʠʣʦʞʝʥʠʷ ʫʩʠʣʠʡ, 
ʩʢʦʣʴʢʦ ʩ ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʨʘʟʨʝʰʠʪʴ. ʅʝ ʧʨʠʚʳʯʥʳʝ çʜʦʣʞʝʥ ʟʥʘʪʴè, 
çʜʦʣʞʝʥ ʫʤʝʪʴè, ʘ çʤʦʞʝʪè. ɺ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʜʝʷʪʝʣʴʥʦʩʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʥʘ ʩʧʦʩʦʙʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʤʝʥʠʷʭ, ʥʘʚʳʢʘʭ, ʢʦʪʦʨʳʝ 
ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ, ʥʘ ʦʧʳʪʝ ʢʚʘʟʠ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ 
ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʢʦʧʣʝʥ ʠ ʦʩʤʳʩʣʝʥ ʢʘʢ ʩʪʫʜʝʥʪʦʤ, ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʘ ʪʘʢʞʝ ʥʘ 
ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ. ɼʨʫʛʠʤʠ 
ʩʣʦʚʘʤʠ, ʮʝʣʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, 
ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʨʠʝʥʪʘʮʠʶ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 
ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʠʪʫʘʮʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʠ 
ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʩʣʝʜʦʚʘʪʴ ʦʪ ʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʤʦʜʝʣʠ ʫʩʚʦʝʥʠʷ ʩʫʤʤʳ ʟʥʘʥʠʡ ʠ 
ʥʘʚʳʢʦʚ, ʦʪ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʦʡ ʤʦʜʝʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʣʠʞʝ 
ʢ ʠʜʝʦʣʦʛʠʠ çʧʦʜʛʦʪʦʚʢʠè, ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ 
ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ çʧʨʝʧʦʜʘʚʘʪʝʣʴ ð ʩʪʫʜʝʥʪè. ʊʘʢʘʷ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʤʝʩʪʥʦʝ ʪʚʦʨʯʝʩʪʚʦ, ʨʝʰʝʥʠʝ ʞʠʟʥʝʥʥʳʭ ʟʘʜʘʯ, 
ʥʘʜʩʠʪʫʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʫʣʴʪʫʨʫ ʢʘʢ ʩʪʫʜʝʥʪʘ, ʪʘʢ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʀʤʝʥʥʦ ʵʪʠ ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʠʨʳ, ʩʪʘʥʦʚʷʩʴ ʜʦʩʪʦʷʥʠʝʤ 
ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʜʝʡʩʪʚʫʶʪ ʩʪʘʥʦʚʣʝʥʠʶ ʪʘʢʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ, ʧʦ ʦʙʨʘʟʥʦʤʫ ʚʳʨʘʞʝʥʠʶ ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ, ʩʧʦʩʦʙʥʦ ʧʝʨʝʡʪʠ ʦʪ 
ʙʝʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʢ ʩʫʜʴʙʘʤ ʢʘʞʜʦʡ ʣʠʯʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ɺʘʞʥʝʡʰʠʤ ʧʨʠʟʥʘʢʦʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 
ʦʙʫʯʘʶʱʝʛʦʩʷ ʢ ʩʘʤʦʦʙʫʯʝʥʠʶ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʘ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʣʫʯʝʥʠʷ 
ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ. ʆʜʥʘʢʦ ʨʦʣʴ ʟʥʘʥʠʡ ʤʝʥʷʝʪʩʷ. ɿʥʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʧʦʜʯʠʥʷʶʪʩʷ 
ʫʤʝʥʠʷʤ. ɺ ʩʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ ʚʢʣʶʯʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ 
ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝʥʠʡ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʟʥʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʧʨʘʚʦʯʥʳʝ, 
ʦʥʠ ʭʨʘʥʷʪʩʷ ʚ ʩʧʨʘʚʦʯʥʠʢʘʭ, ʵʥʮʠʢʣʦʧʝʜʠʷʭ, ʀʥʪʝʨʥʝʪʝ ʠ ʧʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʪʫʜʝʥʪ 
ʜʦʣʞʝʥ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʤʝʪʴ ʙʳʩʪʨʦ ʠ ʙʝʟʦʰʠʙʦʯʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝʤʠ 
ʵʪʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʙʣʝʤ. ʆʪʩʶʜʘ ï 
ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ʦʪʙʦʨʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʈʘʟʚʠʪʠʝ ʥʘʫʢ ʩʝʛʦʜʥʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠ ʙʳʩʪʨʦʝ ʥʘʢʦʧʣʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʠʩʪʝʤʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʯʝʥʴ ʩʣʦʞʥʫʶ 
ʟʘʜʘʯʫ ʦʪʙʦʨʘ ʠʟ ʥʘʫʢ ʩʘʤʦʛʦ ʚʘʞʥʦʛʦ, ʦʩʥʦʚʥʦʛʦ, ʪʦʛʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ 
ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʟʥʘʥʠʡ, ʩʣʫʞʘʱʠʭ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 

ʇʦ ʤʥʝʥʠʶ ʂ.ʖ. ɹʘʙʘʥʩʢʦʛʦ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʧʦʜʘʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʣʞʥʦ 
ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʥʷʶʱʠʤʠʩʷ 
ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ: ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 
ʦʚʣʘʜʝʥʠʝ ʧʦʜʨʘʩʪʘʶʱʠʤ ʧʦʢʦʣʝʥʠʝʤ ʥʘʫʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʦʙʱʝʩʪʚʘ ʠ ʚʦʦʨʫʞʝʥʠʷ 
ʝʛʦ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʨʘʟʚʠʚʘʪʴ, ʦʙʦʛʘʱʘʪʴ ʵʪʦʪ ʥʘʫʯʥʳʡ 
ʧʦʪʝʥʮʠʘʣ ʚ ʙʫʜʫʱʝʤ. ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʘʜʣʝʞʠʪ 
ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʢʨʠʪʝʨʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʪʨʘʟʠʪʴ ʚ 
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ʥʝʤ ʪʨʝʙʦʚʘʥʠʷ ʦʙʱʝʩʪʚʘ ʢ ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʠ. ɺʟʷʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ 
ʢʨʠʪʝʨʠʡ ʮʝʣʦʩʪʥʦʩʪʠ, ʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʭʦʜʠʤ ʢ ʚʦʧʨʦʩʫ ʦ ʩʠʩʪʝʤʥʦʩʪʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʪʘʢ ʢʘʢ ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʠʩʫʱʘ ʪʦʣʴʢʦ ʩʠʩʪʝʤʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʠ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʉ.ʀ 
ɸʨʭʘʥʛʝʣʴʩʢʠʤ, ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ çʦʪʙʦʨʘ ʠʟ 
ʥʘʫʢʠ ʩʘʤʦʛʦ ʚʘʞʥʦʛʦ ʠ ʦʩʥʦʚʥʦʛʦ, ʪʦʛʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʚ ʥʘʫʢʝ ʩʠʩʪʝʤʫ 
ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʟʥʘʥʠʡè. ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʷʚʣʝʥʠʷ 
ʧʦʪʝʥʮʠʘʣʘ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ 
ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʧʨʦʩʘʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
çʦʪʜʘʣʸʥʥʦʛʦ ʵʬʬʝʢʪʘè ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʸ, ʯʪʦ ʠʟʫʯʘʝʪʩʷ, ʜʦʣʞʥʦ ʙʳʪʴ ʚʢʣʶʯʝʥʦ ʚ 
ʧʨʦʮʝʩʩ ʫʧʦʪʨʝʙʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʡ ʜʦʣʞʥʳ ʩʪʘʪʴ 
ʧʨʘʢʪʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝʥʠʡ ʠ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʠ 
ʧʨʦʙʣʝʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʠʯʥʦʩʪʥʦʤʫ ʨʦʩʪʫ. ʀʤʝʥʥʦ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 
ʧʨʠʩʚʦʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-
ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʦʩʚʘʠʚʘʪʴ  ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʣʠ ʙʳ ʠʤ ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʠ ʮʝʣʠ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʚ 
ʪʠʧʠʯʥʳʭ, ʪʘʢ  ʠ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʥʠʤʘʶʪ 
ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʘ ʭʘʨʘʢʪʝʨʥʳʤʠ 
ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢ ï ʠʭ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʠ ʠʥʪʝʛʨʘʮʠʝʡ, 
ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʥʘʫʢ ʠ ʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʝʜʠʥʩʪʚʦʤ. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 
ʩʚʷʟʠ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ, ʩʦʜʝʡʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʙʱʥʦʩʪʠ ʚ 
ʨʘʟʚʠʪʠʠ ʦʪʜʝʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʠʟʫʯʘʝʤʳʭ ʦʪʜʝʣʴʥʳʤʠ ʥʘʫʯʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʥʦ ʙʝʟ 
ʥʘʨʫʰʝʥʠʷ ʠʭ ʚʥʫʪʨʝʥʥʝʡ ʣʦʛʠʢʠ, ʫʢʘʟʳʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʠʯʥʦʩʪʥʳʡ ʦʧʳʪ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʚʦʝʦʙʨʘʟʠʝʤ, 
ʢʦʪʦʨʳʡ ʧʦʨʦʞʜʘʝʪʩʷ ʤʝʞʩʫʙʲʝʢʪʥʳʤ ʦʙʱʝʥʠʝʤ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 
ʧʨʦʮʝʩʩʘ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʢʣʶʯʝʥʠʝ ʚ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʳʭ 
ʜʠʩʮʠʧʣʠʥ ʵʣʝʤʝʥʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʦʪ ʩʪʫʜʝʥʪʦʚ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ (ʨʝʰʝʥʠʝ ʟʘʜʘʯ 
ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʦʙʣʝʤ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʦ ʩ ʦʪʙʦʨʦʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʣʘ ʥʘ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ, ʩʦʜʝʡʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʜʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ ʠ 
ʫʤʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʯʥʦʩʪʥʦʛʦ ʦʧʳʪʘ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ 
ʩʪʫʜʝʥʪʦʚ ʫʤʝʥʠʡ ʨʘʙʦʪʘʪʴ ʚ ʛʨʫʧʧʘʭ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʨʘʟʨʝʰʘʪʴ 
ʠʭ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʦʨʳ ʥʘ ʠʤʝʶʱʠʝʩʷ ʟʥʘʥʠʷ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ ʨʘʙʦʪʥʠʢʘ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʫ ʩʪʘʪʴ 
ʩʫʙʲʝʢʪʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʩʚʦʠ ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ. 
ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʘ, ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʙʝʟ ʯʴʝʡ-ʣʠʙʦ ʧʦʤʦʱʠ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʚʳʧʦʣʥʠʪʴ ʧʦʨʫʯʝʥʥʫʶ ʨʘʙʦʪʫ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʝʛʦ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʫʩʧʝʰʥʦʩʪʠ ʚ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ 
ʮʝʣʝʡ. ʕʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʤʝʥʠʠ ʩʧʝʮʠʘʣʠʩʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 
ʧʦʧʦʣʥʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ, ʤʦʪʠʚʠʨʦʚʘʪʴ ʩʝʙʷ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ, 
ʨʘʮʠʦʥʘʣʴʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ, 
ʙʝʟʫʩʣʦʚʥʦ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʣʠʯʥʦʩʪʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ 
ʩʪʫʜʝʥʪʦʚ, ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ  ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 
ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, 
ʤʦʜʫʣʴʥʳʭ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ, ʢʦʤʧʴʶʪʝʨʥʳʭ, ʤʝʜʠʘʪʝʭʥʦʣʦʛʠʡ ʠ ʜʨ.). 
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ʈʘʟʚʠʪʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʦʟʥʘʥʠʶ ʠʤʠ ʨʦʣʠ 
ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʩʚʦʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ, 
ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʝʰʝʥʠʶ ʩʪʦʷʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. 
ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʦʙʫʯʝʥʠʷ ʚ ʩʘʤʦʦʙʫʯʝʥʠʝ, 
ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ. 

ʋʚʝʣʠʯʝʥʠʝ ʨʦʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ 
ʤʝʥʷʝʪ ʦ ʨʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʉʪʫʜʝʥʪʳ ʥʝʨʝʜʢʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 
ʧʨʦʙʣʝʤʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʢʦʥʪʨʦʣʝ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ 
ʟʘʚʠʩʠʪ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʇʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ 
ʩʪʫʜʝʥʪʦʚ ʤʝʪʦʜʘʤ ʠ ʧʨʠʝʤʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʧʨʝʜʚʠʜʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʩʦʚʤʝʩʪʥʘʷ 
ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʈʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘʯʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ. ʆʥ ʦʨʛʘʥʠʟʫʝʪ ʩʦʚʤʝʩʪʥʫʶ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʨʝʜʚʠʜʝʥʠʝ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢ 
ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦ 
ʩʪʫʜʝʥʪʘʤʠ. ʆʩʦʟʥʘʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʮʝʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʜʝʡʩʪʚʫʝʪ 
ʧʨʝʚʨʘʱʝʥʠʶ ʝʝ ʚ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʟʘʜʘʯʫ, ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʨʝʘʣʴʥʳʤ ʩʤʳʩʣʦʤ 
ʘʢʪʠʚʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʫʯʝʥʠʷ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʩʚʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 
ʫʩʧʝʰʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ 
ʣʠʯʥʦʩʪʠ, ʚʚʦʜʷ ʩʠʩʪʝʤʫ ʦʪʥʦʰʝʥʠʡ ʚ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʘʝʪʩʷ 
ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʠʥʜʠʚʠʜ.  

ʄʝʞʣʠʯʥʦʩʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʝʡʰʝʛʦ ʫʩʣʦʚʠʷ 
ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ, 
ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʨʝʘʣʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ, ʜʦʩʪʠʛʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʠ 
ʩʦʜʝʡʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʪʚʦʨʯʝʩʢʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʚ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʩʘʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʜʦʣʞʥʳ ʷʚʣʷʪʴʩʷ 
ʥʦʩʠʪʝʣʷʤʠ ʪʨʘʜʠʮʠʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʚʦʨʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 
ʚʘʨʠʘʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʥʝ ʪʦʣʴʢʦ 
ʫʩʚʘʠʚʘʪʴ ʟʥʘʥʠʷ ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʦʣʫʯʝʥʠʷ, ʥʦ ʠ ʩʘʤʦʤʫ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ 
ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʡ ʦʧʳʪ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʦʧʳʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ 
ʩʧʦʩʦʙʦʤ ʦʩʚʦʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 
ʧʨʦʮʝʩʩʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʢ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʧʨʠʩʫʱʠʤ ʯʝʣʦʚʝʢʫ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʧʦʟʥʘʥʠʶ, ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʧʦʠʩʢʫ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ 
ʫʨʦʚʥʝʤ ʚʣʘʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺ ʤʝʞʣʠʯʥʦʩʪʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʨʦʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 
ʢʦʤʧʝʪʝʥʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʱʝʥʠʷ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʠ ʙʳʪʦʚʦʤ 
ʫʨʦʚʥʝ, ʩʚʦʙʦʜʥʦʝ ʚʣʘʜʝʥʠʝ ʚʝʨʙʘʣʴʥʳʤʠ ʠ ʥʝʚʝʨʙʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʵʬʬʝʢʪʠʚʥʦʝ ʦʙʱʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʜʦʩʪʠʛʘʪʴ ʥʫʞʥʦʛʦ 
ʨʝʟʫʣʴʪʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 
ʨʦʩʩʠʡʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʦʩʥʦʚʥʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʩʦʯʝʪʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ ʠ ʛʨʘʤʦʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ 
ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʥʝʨʘʟʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ. 
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ʀɿʋʏɽʅʀɽ ɸɼʉʆʈɹʎʀʀ ɺʆɼʅʓʍ ʈɸʉʊɺʆʈʆɺ ʋʂʉʋʉʅʆʁ ʂʀʉʃʆʊʓ ʅɸ 
ɸʂʊʀɺʀʈʆɺɸʅʅʆʄ ʋɻʃɽ ʄɽʊʆɼʆʄ ʊʀʊʈʆɺɸʅʀʗ 

 
ɸʤʝʣʠʥʘ ɸ.ɸ., ʩʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ çʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè 
ʅʘʫʯʥʳʝ  ʨʫʢʦʚʦʜʠʪʝʣʠ:  

ɽʨʤʘʢʦʚʘ ʃ.ɸ., ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ;  
ɺʦʨʦʥʢʦʚʘ ʄ.ɺ., ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ 

 
ɸʅʅʆʊɸʎʀʗ 
ʇʦʩʪʘʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʠʟʫʯʝʥʠʶ ʘʜʩʦʨʙʮʠʠ ʠʟ ʨʘʩʪʚʦʨʦʚ ʥʘ ʪʚʝʨʜʦʤ ʘʜʩʦʨʙʝʥʪʝ. 
ɺ ʢʘʯʝʩʪʚʝ ʪʚʝʨʜʦʛʦ ʘʜʩʦʨʙʝʥʪʘ  ʙʳʣ ʚʟʷʪ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ. ɸʜʩʦʨʙʮʠʷ 
ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʠʟ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʩʩʯʠʪʘʥʦ ʟʥʘʯʝʥʠʝ ʘʜʩʦʨʙʮʠʠ, ʧʦʩʪʨʦʝʥʳ ʠʟʦʪʝʨʤʳ 
ʘʜʩʦʨʙʮʠʠ  
 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ɸʜʩʦʨʙʮʠʷ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ, ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʪʠʪʨʦʚʘʥʠʝ, 
ʠʟʦʪʝʨʤʳ ʘʜʩʦʨʙʮʠʠ.  
 
ABSTRACT 
The experiment on study adsorption from solutions on solid adsorbent is done. Activated 
carbon was taken as the solid adsorbent. Adsorption was carried out from an aqueous 
solution of acetic acid. 
According to the results of the experiment adsorption value was calculated, adsorption 
isotherms were plotted 
 
KEY WORDS 
Adsorption, activated carbon, aqueous solution of acetic acid, titration, adsorption isotherms. 
 

ʇʨʦʮʝʩʩ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ 
ʦʢʦʣʦ ʧʦʚʝʨʭʥʦʩʪʠ  ʪʚʝʨʜʦʛʦ ʘʜʩʦʨʙʝʥʪʘ ʥʘʟʳʚʘʝʪʩʷ ʘʜʩʦʨʙʮʠʝʡ  (ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ 
ʪʚʸʨʜʦʝ ʪʝʣʦ ï ʞʠʜʢʠʡ ʨʘʩʪʚʦʨ).  ʇʨʠ ʘʜʩʦʨʙʮʠʠ ʠʟ ʨʘʩʪʚʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ 
ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʘʜʩʦʨʙʮʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ʘʜʩʦʨʙʮʠʠ ʥʘ ʛʨʘʥʠʮʝ ʪʚʝʨʜʦʝ ʪʝʣʦïʨʘʩʪʚʦʨ ï 
ʤʦʣʝʢʫʣʷʨʥʫʶ ʠ ʠʦʥʥʫʶ. 

ʅʘ ʘʜʩʦʨʙʮʠʶ ʥʘ ʪʚʝʨʜʦʤ ʘʜʩʦʨʙʝʥʪʝ ʠʟ ʨʘʩʪʚʦʨʘ ʚʣʠʷʶʪ ʧʨʠʨʦʜʘ 
ʨʘʩʪʚʦʨʠʪʝʣʷ,  ʧʨʠʨʦʜʘ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʘʜʩʦʨʙʝʥʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʨʝʤʷ 
ʘʜʩʦʨʙʮʠʠ.  

ɺʝʱʝʩʪʚʦ ʙʫʜʝʪ ʘʜʩʦʨʙʠʨʦʚʘʪʴʩʷ ʠʟ ʨʘʩʪʚʦʨʘ ʭʫʞʝ, ʝʩʣʠ ʨʘʩʪʚʦʨʠʪʝʣʴ ʙʫʜʝʪ 
ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʪʴ ʚʝʱʝʩʪʚʦ, ʘ ʨʘʩʪʚʦʨʝʥʥʦʝ ʚʝʱʝʩʪʚʦ ʙʫʜʝʪ ʘʜʩʦʨʙʠʨʦʚʘʪʴʩʷ ʣʫʯʰʝ 
ʧʨʠ ʙʦʣʴʰʝʡ ʨʘʟʥʦʩʪʠ ʧʦʣʷʨʥʦʩʪʝʡ ʤʝʞʜʫ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʠ ʪʚʝʨʜʳʤ ʘʜʩʦʨʙʝʥʪʦʤ.  

ɸʜʩʦʨʙʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʪʚʝʨʜʳʭ ʘʜʩʦʨʙʝʥʪʦʚ ʩʚʷʟʘʥʳ ʩ ʠʭ ʧʦʣʷʨʥʦʩʪʴʶ ʠ 
ʧʦʨʠʩʪʦʩʪʴʶ.  

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʟʷʣʠ 5 ʛ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ. 
ʅʘ  ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ  ʙʳʣʦ ʚʟʚʝʰʝʥʦ 5 ʥʘʚʝʩʦʢ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʧʦ ʦʜʥʦʤʫ 
ʛʨʘʤʤʫ ʢʘʞʜʘʷ. ʅʘʚʝʩʢʠ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʢʦʥʠʯʝʩʢʠʝ ʢʦʣʙʳ.  

ɺ 5 ʤʝʨʥʳʭ ʢʦʣʙ ʙʳʣʠ ʥʘʣʠʪʳ ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ ʢʦʣʠʯʝʩʪʚʘ ʫʢʩʫʩʥʦʡ 
ʢʠʩʣʦʪʳ, ʟʘʪʝʤ ʦʙʲʸʤ ʙʳʣ ʜʦʚʝʜʸʥ ʜʦ ʤʝʪʢʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʧʝʨʝʤʝʰʘʥ.  

ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ ʨʘʩʪʚʦʨʳ ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚ ʢʦʥʠʯʝʩʢʠʝ ʢʦʣʙʳ  ʠ ʦʩʪʘʚʣʝʥʳ 
ʥʘ 40 ʤʠʥʫʪ. ʉʦʜʝʨʞʠʤʦʝ ʢʦʣʙ  ʚʟʙʘʣʪʳʚʘʣʦʩʴ ʯʝʨʝʟ ʢʘʞʜʳʝ 5 ʤʠʥʫʪ.  
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ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʪʦʯʥʷʣʘʩʴ ʠʩʭʦʜʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 
(ʩ=0,5 ʤʦʣʴ/ʣ).  

ʇʦ ʦʢʦʥʯʘʥʠʠ 40 ʤʠʥʫʪ ʨʘʩʪʚʦʨʳ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ  ʙʳʣʠ ʧʨʦʬʠʣʴʪʨʦʚʘʥʳ. 
ɹʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʨʘʩʪʚʦʨʘʭ ʧʦʩʣʝ ʘʜʩʦʨʙʮʠʠ 
ʪʠʪʨʦʚʘʥʠʝʤ ʱʝʣʦʯʴʶ ʠʟʚʝʩʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʠʢʘʪʦʨʘ ï 
ʬʝʥʦʣʬʪʘʣʝʠʥʘ.  

ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ  ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 

ʅʦʤʝʨ ʢʦʣʙʳ 1 2 3 4 5 

ʅʘʚʝʩʢʘ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ,  ʛ 1 1 1 1 1 

ʆʙʲʝʤ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʉʅ3ʉʆʆʅ (ʤʣ) 2 5 10 25 50 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ 
ʉʅ3ʉʆʆʅ ʜʦ ʘʜʩʦʨʙʮʠʠ ʩ0, ʤʦʣʴ/ʣ 

0,0152 0,039 0,78 0,195 0,39 

ʆʙʲʝʤ ʧʨʦʙʳ ʨʘʩʪʚʦʨʘ ʥʘ ʪʠʪʨʦʚʘʥʠʝ ʧʦʩʣʝ 
ʘʜʩʦʨʙʮʠʠ Vʘʣ.ʯ., ʤʣ 

10 10 5 5 2 

ʈʘʩʭʦʜ ʨʘʩʪʚʦʨʘ ʂʆʅ ʥʘ ʪʠʪʨʦʚʘʥʠʝ ʧʦʩʣʝ 
ʘʜʩʦʨʙʮʠʠ V ,ɻ ʤʣ 

0,5 0,5 0,2 1,7 0,6 

ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʉʅ3ʉʆʆʅ ʧʦʩʣʝ ʘʜʩʦʨʙʮʠʠ ʩ, ʤʦʣʴ/ ʣ 

0,025 0,025 0,01 0,085 0,03 

lg c -1,6 -1,6 -2 -1,7 -1,52 

ɸʜʩʦʨʙʮʠʷ ʘ,ʤʦʣʴ /ʛ 0,0196 0,07 7,7 2,75 18 

lg ʘ -1,7 -1,15 0,886 0,43 1,255 

 
ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠʟʦʪʝʨʤʳ ʘʜʩʦʨʙʮʠʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ça-cè ʠ çlga-lgcè 

 

 
 
ʗʚʣʝʥʠʝ ʘʜʩʦʨʙʮʠʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʤʦʣʦʢʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ., ʜʣʷ ʦʯʠʩʪʢʠ ʣʘʢʪʫʣʦʟʳ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʦʩʚʝʪʣʝʥʠʷ ʠ 
ʜʝʟʦʜʦʨʘʮʠʠ. 

 
ɹʠʙʣʠʦʛʨʘʬʠʷ 

1. ʇʨʘʢʪʠʢʫʤ ʧʦ ʢʦʣʣʦʠʜʥʦʡ ʭʠʤʠʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʇʦʜ ʨʝʜ. ʄ.ʀ. ɻʝʣʴʬʤʘʥʘ.-ʉʇʙ.: 

ʀʟʜ-ʚʦ çʃʘʥʴè, 2005.-256 ʩ.  
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ʋɼʂ 57.013 
 

ʊɽʇʃʆɺʆʁ ʕʌʌɽʂʊ ʍʀʄʀʏɽʉʂʆʁ ʈɽɸʂʎʀʀ 
 

ɸʥʜʨʝʝʚʘ ʃ.ɸ., ʩʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ   
ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ  çʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè 

ʅʘʫʯʥʳʝ  ʨʫʢʦʚʦʜʠʪʝʣʠ:  
ɽʨʤʘʢʦʚʘ ʃ.ɸ., ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ;  

ɺʦʨʦʥʢʦʚʘ ʄ.ɺ., ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ 
 
ɸʅʅʆʊɸʎʀʗ 
ʇʦʩʪʘʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʨʘʩʪʚʦʨʝʥʠʷ ʩʦʣʠ, 
ʠʟʫʯʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʣʦʨʠʤʝʪʨʘ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ 
ʧʨʦʙʣʝʤʝ ʷʚʣʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʠʥʞʝʥʝʨʘ-
ʪʝʭʥʦʣʦʛʘ. 
 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ʊʝʧʣʦʚʦʡ ʵʬʬʝʢʪ, ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʣʦʨʠʤʝʪʨ, ʨʘʩʪʚʦʨʝʥʠʝ.   
 
ABSTRACT 
Set the experiment to determine the thermal effect of the dissolution of the salt, the studied 
isothermal device colorimeter, the analysis of the literature on the problem of the 
phenomenon of thermal effect in the professional activities of the engineer-technologist. 
 
KEYWORDS 
The thermal effect, isothermal colorimeter, dissolution. 
 

ʊʝʧʣʦʚʳʤ  ʵʬʬʝʢʪʦʤ  ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, 
ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʝʪʩʷ ʠʣʠ ʧʦʛʣʦʱʘʝʪʩʷ ʚ ʥʝʦʙʨʘʪʠʤʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʫʩʣʦʚʠʷʭ 
ʨʘʚʝʥʩʪʚʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʠ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ 
ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʝʤʝ ʠʣʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ.  ʊʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʭʠʤʠʯʝʩʢʦʡ  
ʨʝʘʢʮʠʠ  ʚʳʨʘʞʘʝʪʩʷ ʚ ɼʞ, ʢɼʞ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʪʝʧʣʦʚʳʭ ʵʬʬʝʢʪʦʚ 
ʧʨʦʠʟʚʦʜʷʪ ʚ ʧʨʠʙʦʨʘʭ ï ʢʘʣʦʨʠʤʝʪʨʘʭ (ʨʠʩ.1). 

 

 
ʈʠʩʫʥʦʢ 1. ʀʟʦʪʝʨʤʠʯʝʩʢʠʡ ʢʘʣʦʨʠʤʝʪʨ 

ʋʩʪʨʦʡʩʪʚʦ ʢʘʣʦʨʠʤʝʪʨʘ: 1 - ʚʥʝʰʥʠʡ ʩʦʩʫʜ; 2 - ʪʝʨʤʦʤʝʪʨ; 3 - ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ 
ʩʪʘʢʘʥ; 4 - ʤʝʰʘʣʢʘ; 5 - ʚʦʜʘ; 6 - ʧʨʦʙʠʨʢʘ ʩ ʚʝʱʝʩʪʚʦʤ, ʟʘʢʨʳʪʘʷ ʧʨʦʙʢʦʡ. 

 
ʄʝʪʦʜʠʢʘ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: 
ʅʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ ʙʳʣʦ ʚʟʚʝʰʝʥʦ 1,5 ʛ ʩʦʣʠ ʩʫʣʴʬʘʪʘ ʤʝʜʠ (II). ɺ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʠʪʝʣʷ  ʙʳʣʦ ʚʟʷʪʦ 25 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɺ ʦʪʚʝʨʩʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ 
ʩʪʘʢʘʥʘ ʢʘʣʦʨʠʤʝʪʨʘ ʚʳʣʠʣʠ  ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʠ ʠʟʤʝʨʠʣʠ  ʥʘʯʘʣʴʥʫʶ 
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ʪʝʤʧʝʨʘʪʫʨʫ.  ɺʳʩʳʧʘʣʠ ʚ ʦʪʚʝʨʩʪʠʝ 1,5 ʛ ʩʦʣʠ ʩʫʣʴʬʘʪʘ ʤʝʜʠ(II). ʆʩʪʦʨʦʞʥʦ 
ʨʘʟʤʝʰʘʣʠ. ɿʘʪʝʤ ʠʟʤʝʨʷʣʠ  ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʩʪʚʦʨʘ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. 

 

ɺʨʝʤʷ q 0 1 2 2,5 3 3,5 4 5 
ʊʝʤʧʝʨʘʪʫʨʘ t, C 19 20 20,5 21 21,5 22 23 22 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘʥʝʩʣʠ ʥʘ ʛʨʘʬʠʢ: ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʦʪʢʣʘʜʳʚʘʣʠ  
ʪʝʤʧʝʨʘʪʫʨʫ; ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ - ʚʨʝʤʷ ʚ ʤʠʥʫʪʘʭ. ʇʫʪʝʤ ʨʘʩʯʝʪʘ ʧʦ ʛʨʘʬʠʢʫ ʥʘʭʦʜʠʣʠ  

ʚʝʣʠʯʠʥʫ  t.  

 
ɸɺ- ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 
ɺɽ- ʛʣʘʚʥʳʡ ʧʝʨʠʦʜ 
EF- ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 
ʇʦ ʬʦʨʤʫʣʝ ʨʘʩʩʯʠʪʳʚʘʝʤ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ: 
 

 
ʗʚʣʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ  ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ  

ʩʳʨʴʷ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
ʊʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ: ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, 

ʦʰʧʘʨʢʘ, ʦʧʘʣʢʘ, ʦʙʞʘʨʢʘ, ʥʘʛʨʝʚʘʥʠʝ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʨʯʠ  ʧʨʦʜʫʢʪʘ, 
ʧʘʩʪʝʨʠʟʘʮʠʷ, ʩʪʝʨʠʣʠʟʘʮʠʷ, ʚʘʨʢʘ, ʟʘʧʝʢʘʥʠʝ, ʞʘʨʝʥʠʝ, ʚʳʚʘʨʢʘ ʞʝʣʘʪʠʥʘ ʠ ʢʣʝʷ.  

ʅʘʛʨʝʚʘʥʠʝ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʚʦʜʦʡ, ʧʘʨʦʤ, ʛʦʨʷʯʠʤ 
ʚʦʟʜʫʭʦʤ, ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʚ ʢʦʥʪʘʢʪʝ ʠʣʠ ʙʝʟ ʢʦʥʪʘʢʪʘ ʩ ʛʨʝʶʱʝʡ ʩʨʝʜʦʡ. 
ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ  ʧʨʦʜʫʢʮʠʷ ʦʙʝʟʟʘʨʘʞʠʚʘʝʪʩʷ ʠ ʧʦʚʳʰʘʝʪʩʷ ʝʝ 
ʫʩʚʦʷʝʤʦʩʪʴ.  

ɺ ʭʦʜʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ  ʚʧʣʦʪʥʫʶ 
ʩʚʷʟʘʥ ʩ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʴʶ, ʦʥ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ 
ʥʘʭʦʜʠʪ ʚʩʸ ʥʦʚʳʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʝʧʣʦʡ ʵʬʬʝʢʪ ʥʘʰʝʣ ʩʚʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. ʍʠʤʠʯʝʩʢʘʷ, ʚʦʝʥʥʘʷ, ʩʪʨʦʠʪʝʣʴʥʘʷ, ʧʠʱʝʚʘʷ ʠ 
ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʦʪʨʘʩʣʠ ʠʩʧʦʣʴʟʫʶʪ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ  ʚ ʩʚʦʠʭ ʨʘʟʨʘʙʦʪʢʘʭ. ʆʥ 
ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠ ʚ 
ʨʘʟʣʠʯʥʳʭ ʪʦʧʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, 
ʞʘʨʦʧʨʦʯʥʳʭ ʧʦʢʨʳʪʠʡ, ʥʦʚʳʭ ʚʠʜʘʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʘʫʢʠ ʤʳ ʥʘʙʣʶʜʘʝʤ 
ʧʦʷʚʣʝʥʠʝ ʚʩʸ ʙʦʣʝʝ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʦʪʢʨʳʪʠʡ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʚʣʝʯʝʪ 
ʟʘ ʩʦʙʦʡ ʚʩʸ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʭʠʤʠʯʝʩʢʠʭ 
ʨʝʘʢʮʠʡ. 
 

ɹʠʙʣʠʦʛʨʘʬʠʷ 
1.ʂʘʣʴʚʝ ʕ., ʇʨʘʪ ɸ., ʄʠʢʨʦʢʘʣʦʨʠʤʝʪʨʠʷ, ʧʝʨ. ʩ ʬʨʘʥʮ., ʄ., 2003;  
2.ʉʢʫʨʘʪʦʚ ʉ. ʄ., ʂʦʣʝʩʦʚ ɺ.ʇ., ɺʦʨʦʙʴʝʚ ɸ.ʌ., ʊʝʨʤʦʭʠʤʠʷ, ʯ. 1-2, ʄ., 2009. 
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ʋɼʂ 59.002 
 
ʇʆʉʊɸʅʆɺʂɸ ɼʀɸɻʅʆɿɸ ʄɽʊʆɼʆʄ ʇʈʆɺɽɼɽʅʀʗ ɻʀʉʊʆʃʆɻʀʏɽʉʂʆɻʆ 

ʀʉʉʃɽɼʆɺɸʅʀʗ 
 

ɹʝʣʦʛʣʘʟʦʚʘ ʅ. ʖ., ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ  
ʩʧʝʮ. çɺʝʪʝʨʠʥʘʨʠʷè  

ʄʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʢʦʣʣʝʜʞʘ ʌɻɹʆʋ ɺʇʆ ʆʨʸʣ ɻɸʋ  
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʝʨʢʫʣʦʚʘ ɽ. ʖ. 

 
ɸʅʅʆʊɸʎʀʗ 
ʂʝʪʦʟ ʢʦʨʦʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʨʝʜʠ ʟʘʚʝʟʝʥʥʦʛʦ ʚ ʆʨʣʦʚʩʢʫʶ 
ʦʙʣʘʩʪʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʯʝʨʥʦ ï ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʘʥʥʦʛʦ 
ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʚʩʝʭ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʩʦʩʪʘʚʣʷʝʪ 7,5 %. ʇʨʠ 
ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʞʠʨʦʚʘʷ 
ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 
ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʨʪʠʥʘ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʢʝʪʦʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʨʘʷʩʴ ʥʘ 
ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʨʝʟʫʣʴʪʘʪʳ ʚʩʢʨʳʪʠʷ ʠ 
ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʧʘʚʰʠʭ ʢʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ʢʝʪʦʟ. 
 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ʂʝʪʦʟ, ʚʩʢʨʳʪʠʝ ʪʨʫʧʘ, ʞʠʨʦʚʦʝ ʧʝʨʝʨʦʞʜʝʥʠʝ ʧʝʯʝʥʠ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 
 
ABSTRACT 
Ketosis of cows is widespread among high-yield black-white cattle that were delivered in the 
Orel region. Specific gravity of this disease among all non-communicable diseases is about 
7,5%. The fatty liver is the most characteristic at mortem autopsy. On the basis 
of pathological and histological changes the pattern, that is characteristic for ketosis was 
established. So, based on medical history, clinical and morphological data, the results of the 
autopsy and laboratory research it was diagnosed, that the fallen cows died from ketosis. 
 
KEY WORDS 
Ketosis, mortem autopsy, fatty liver, histologic examination 

 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʙʥʦ ï ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʙʦʣʝʟʥʠ ʠ ʚʳʷʚʣʝʥʠʷ 
ʧʨʠʯʠʥ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ 
ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ, ʟʘʯʘʩʪʫʶ 
ʵʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʚ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʙʦʣʝʟʥʝʡ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʨʘʙʦʪʦʡ ʧʨʝʜʧʨʠʷʪʠʡ 
ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʩʪʨʘʥʳ ʧʦʷʚʠʣʘʩʴ ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʚʚʦʟʫ ʠ ʨʘʟʚʝʜʝʥʠʶ ʠʤʧʦʨʪʥʦʛʦ ʩʢʦʪʘ ʚ 
ʈʦʩʩʠʠ ʧʨʠʚʝʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. ʆʜʥʘʢʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʦʪʨʘʩʣʠ 
ʚʳʟʳʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 
ʢʦʨʦʚ, ʩʥʠʞʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʨʦʩʪ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʥʠʭ. 
ʏʨʝʟʤʝʨʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ ʢ 
ʙʠʦʭʠʤʠʯʝʩʢʠʤ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʢʣʠʥʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠ 
ʪʢʘʥʷʭ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʢʝʪʦʟ. ʂʝʪʦʟ 
ʥʘʥʦʩʠʪ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʢʦʪʦʨʳʡ 
ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʥʠʞʝʥʠʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 10-15%,  ʫʜʣʠʥʝʥʠʷ ʩʝʨʚʠʩ-
ʧʝʨʠʦʜʘ ʠ ʨʦʞʜʝʥʠʷ ʦʩʣʘʙʣʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ. ʂʝʪʦʟ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ 
ʨʷʜʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʮʝʥʢʘ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʫ 
ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʧʨʠ ʢʝʪʦʟʘʭ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 
ʢʦʨʨʝʢʮʠʠ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ. ʅʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 
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ʧʨʦʚʝʜʝʥʠʷ ʪʱʘʪʝʣʴʥʦʛʦ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʢʘʢ 
ʩʘʤʦ ʟʘʙʦʣʝʚʘʥʠʝ, ʪʘʢ ʠ ʧʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʦʥʦ ʚʦʟʥʠʢʣʦ. ʅʝʩʦʤʥʝʥʥʦ, ʚ ʩʣʦʞʥʳʭ 
ʩʠʪʫʘʮʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ 
ʥʝʟʘʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʪʨʘʚʣʝʥʠʡ. 

ʎʝʣʴ: 1) ʧʨʦʚʝʩʪʠ ʪʱʘʪʝʣʴʥʫʶ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʚʩʢʨʳʪʠʝ ʩ ʮʝʣʴʶ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʘʜʝʞʘ; 2) ʧʦʩʪʘʚʠʪʴ ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ ʙʦʣʝʟʥʠ ʠ 
ʧʨʝʜʫʧʨʝʜʠʪʴ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ; 3) ʠʟʳʩʢʘʪʴ ʩʨʝʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɿʘʜʘʯʠ: 1) ʧʨʦʚʝʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ 
ʘʥʘʤʥʝʟʫ ʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʚʩʢʨʳʪʠʝ; 2) ʫʪʦʯʥʠʪʴ ʜʠʘʛʥʦʟ ʧʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʠ; 3) ʧʨʝʜʣʦʞʠʪʴ ʩʭʝʤʫ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʫʩʣʦʚʠʠ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʕʪʠʦʣʦʛʠʷ: ʙʦʣʝʶʪ ʢʝʪʦʟʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʨʦʚʳ ʩ ʫʨʦʚʥʝʤ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 4000 ʢʛ ʤʦʣʦʢʘ ʠ ʚʳʰʝ. ʕʪʦ ʩʘʤʦʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ 
ʟʘʙʦʣʝʚʘʥʠʝ ʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʤ ʤʦʣʦʯʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ʂʝʪʦʟ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ 
ʟʘʙʦʣʝʚʘʥʠʝʤ ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʱʫʶ 
ʨʦʣʴ ʠʛʨʘʶʪ: ʘ) ʜʝʬʠʮʠʪ ʵʥʝʨʛʠʠ ʚ ʬʘʟʫ ʠʥʪʝʥʩʠʚʥʦʡ ʣʘʢʪʘʮʠʠ; ʙ) ʙʝʣʢʦʚʳʡ ʧʝʨʝʢʦʨʤ; 
ʚ) ʧʦʝʜʘʥʠʝ ʢʦʨʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ. ɹʦʣʝʟʥʴ 
ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʝʨʚʳʝ 6-10 ʥʝʜʝʣʴ ʧʦʩʣʝ ʦʪʝʣʘ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʳ 
ʙʦʣʴʰʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʦʢʘ. ʂʝʪʦʟ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʝʪʩʷ 
ʚ ʭʦʟʷʡʩʪʚʘʭ ʩ ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʪʠʧʦʤ ʢʦʨʤʣʝʥʠʷ, ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ 
ʜʣʠʥʥʦʩʪʝʙʝʣʴʯʘʪʦʛʦ ʩʝʥʘ. ɹʦʣʝʝ 50% ʚʩʝʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʟʘʙʦʣʝʚʘʶʪ 
ʢʝʪʦʟʦʤ ʚʩʣʝʜʩʪʚʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʨʘʮʠʦʥʦʚ, ʪʘʢ ʢʘʢ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 
ʤʦʣʦʢʘ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʛʣʶʢʦʟʳ (ʦʢʦʣʦ 45 ʛ ʥʘ 1 ʢʛ).[2] ɺ ʧʠʢ ʣʘʢʪʘʮʠʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʛʣʶʢʦʟʝ ʫ ʢʦʨʦʚ ʚʦʟʨʘʩʪʘʝʪ ʚ 2-3 ʨʘʟʘ. ʇʨʠ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʝ 
ʧʦʪʨʝʙʣʷʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʥʘʨʫʰʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ ʃɾʂ ʚ ʨʫʙʮʦʚʦʤ ʩʦʜʝʨʞʠʤʦʤ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ 
ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʩʥʠʞʝʥʠʷ ʧʨʦʧʠʦʥʦʚʦʡ ʠ ʚʦʟʨʘʩʪʘʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʘʤʤʠʘʢʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʞʠʚʦʪʥʳʤʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʝʠʥʘ 
ʚʦʟʨʘʩʪʘʶʪ ʵʥʝʨʛʦʟʘʪʨʘʪʳ. ɺʦʟʥʠʢʘʝʪ ʧʦʨʦʯʥʳʡ ʢʨʫʛ: ʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʩʪʘʨʘʶʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 
ʩʢʘʨʤʣʠʚʘʥʠʝʤ ʧʦʚʳʰʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʵʥʝʨʛʠʠ, ʢ ʝʝ ʜʝʬʠʮʠʪʫ ʠ ʨʘʟʚʠʪʠʶ ʢʝʪʦʟʘ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ 
ʢʝʪʦʟʘ ʩʚʷʟʳʚʘʶʪ ʩ ʠʟʙʳʪʦʯʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʩ ʢʦʨʤʦʤ (ʩʠʣʦʩ, ʩʝʥʘʞ ʠ ʜʨ.) ʤʘʩʣʷʥʦʡ 
ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ. ʄʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ 
ʢʝʪʦʥʦʚʳʭ ʪʝʣ. ʀʟʙʳʪʦʢ ʢʦʨʤʦʚʦʛʦ ʞʠʨʘ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ʠ ʢʝʪʦʥʦʚʳʭ ʪʝʣ. ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʝʪʦʟʘ ʩʣʫʞʘʪ ʦʞʠʨʝʥʠʝ, ʛʠʧʦʜʠʥʘʤʠʷ, ʥʝʜʦʩʪʘʪʦʢ ʠʥʩʦʣʷʮʠʠ ʠ 
ʘʵʨʘʮʠʠ. ɾʠʨʦʚʦʡ ʛʝʧʘʪʦʟ ʨʝʛʠʩʪʨʠʨʫʶʪ ʯʘʱʝ ʢʘʢ ʚʪʦʨʠʯʥʦʝ ʩʦʧʫʪʩʪʚʫʶʱʝʝ 
ʟʘʙʦʣʝʚʘʥʠʝ, ʨʝʞʝ ʢʘʢ ʧʝʨʚʠʯʥʦʝ. ʂ ʧʨʠʯʠʥʘʤ ʧʝʨʚʠʯʥʦʛʦ ʛʝʧʘʪʦʟʘ ʦʪʥʦʩʠʪʩʷ 
ʩʢʘʨʤʣʠʚʘʥʠʝ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʠʩʧʦʨʯʝʥʥʳʭ ʢʦʨʤʦʚ. ʆʩʦʙʝʥʥʦ ʦʧʘʩʥʳ ʜʣʷ 
ʧʝʯʝʥʠ ʪʦʢʩʠʥʳ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʧʨʦʜʫʢʪʳ ʛʥʠʝʥʠʷ ʙʝʣʢʘ, ʧʨʦʛʦʨʢʣʳʝ ʞʠʨʳ. 
ɿʘʙʦʣʝʚʘʥʠʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʩʢʦʪʘ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʙʘʨʜʦʡ, 
ʜʨʦʙʠʥʦʡ, ʞʦʤʦʤ, ʢʫʭʦʥʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʨʳʙʥʦʡ, ʤʷʩʦʢʦʩʪʥʦʡ ʤʫʢʦʡ, ʢʦʨʤʦʚʳʤʠ 
ʜʨʦʞʞʘʤʠ, ʧʨʦʛʦʨʢʣʳʤʠ ʞʠʨʘʤʠ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʠ ʛʨʫʙʳʤʠ ʢʦʨʤʘʤʠ, 
ʧʦʨʘʞʝʥʥʳʤʠ ʪʦʢʩʠʢʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ. ɼʠʩʪʨʦʬʠʶ ʧʝʯʝʥʠ ʚʳʟʳʚʘʶʪ ʘʣʢʘʣʦʠʜʳ 
ʣʶʧʠʥʘ, ʩʦʣʘʥʠʥ ʢʘʨʪʦʬʝʣʷ, ʛʠʩʩʠʧʦʣ ʭʣʦʧʯʘʪʥʠʢʦʚʦʛʦ ʞʤʳʭʘ. ʅʝ ʠʩʢʣʶʯʝʥʘ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʧʝʩʪʠʮʠʜʘʤʠ, ʥʠʪʨʘʪʘʤʠ ʠ ʥʠʪʨʠʪʘʤʠ, ʤʦʯʝʚʠʥʦʡ ʠ 
ʜʨʫʛʠʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʨʠʯʠʥʦʡ ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʘ ʤʦʞʝʪ ʙʳʪʴ 
ʥʝʜʦʩʪʘʪʦʢ ʩʝʣʝʥʘ ʚ ʢʦʨʤʘʭ. ʂʘʢ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʟʘʙʦʣʝʚʘʥʠʝ ʛʝʧʘʪʦʟ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ 
ʦʞʠʨʝʥʠʠ, ʢʝʪʦʟʝ, ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ, ʢʘʭʝʢʩʠʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʙʦʣʝʟʥʷʭ, ʚ ʦʩʥʦʚʝ 
ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʬʫʥʢʮʠʡ ʵʥʜʦʢʨʠʥʥʳʭ ʦʨʛʘʥʦʚ. 
ɼʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ ʥʝʨʝʜʢʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ 
ʙʦʣʝʟʥʝʡ, ʭʨʦʥʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʦʯʝʢ ʠ ʜʨʫʛʠʭ 
ʦʨʛʘʥʦʚ.[2] 
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ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʦ ʘʥʘʤʥʝʟʫ: ʜʣʷ ʢʝʪʦʟʘ ʭʘʨʘʢʪʝʨʝʥ ʩʣʦʞʥʳʡ 
ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, 
ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʥʝʨʚʥʦ-ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ, ʧʝʯʝʥʠ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ, 
ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ, ʤʦʯʠ, ʤʦʣʦʢʘ, ʨʫʙʮʦʚʦʛʦ 
ʩʦʜʝʨʞʠʤʦʛʦ. [2]. ʂʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʠʣʳ ʠ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʢʝʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʪʝʧʝʥʠ ʢʝʪʦʛʝʥʝʟʘ, 
ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʚʦʪʥʦʛʦ. ʉʦʛʣʘʩʥʦ 
ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʚʨʝʤʝʥʘʤʠ ʙʳʣʠ ʚʦʟʙʫʞʜʝʥʳ, 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʞʠ - ʧʦʚʳʰʝʥʘ (ʛʠʧʝʨʝʩʪʝʟʠʷ). ɺʦʟʙʫʞʜʝʥʠʝ ʩʤʝʥʷʣʦʩʴ 
ʫʛʥʝʪʝʥʠʝʤ, ʧʨʦʷʚʣʷʣʘʩʴ ʚʷʣʦʩʪʴ, ʩʦʥʣʠʚʦʩʪʴ, ʞʠʚʦʪʥʳʝ ʙʦʣʴʰʝ ʣʝʞʘʣʠ. 
ɼʝʷʪʝʣʴʥʦʩʪʴ ʨʫʙʮʘ ʙʳʣʘ ʦʩʣʘʙʣʝʥʘ, ʜʚʠʞʝʥʠʷ ʝʛʦ ʙʳʣʠ ʚʷʣʳʤʠ, ʥʘʙʣʶʜʘʣʠʩʴ 
ʟʘʧʦʨʳ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʧʦʥʦʩʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 
ʥʦʨʤʳ. ʋʧʠʪʘʥʥʦʩʪʴ ʠ ʫʜʦʡ ʩʥʠʞʘʣʠʩʴ. ʇʨʠ ʧʘʣʴʧʘʮʠʠ ʦʙʣʘʩʪʴ ʧʝʯʝʥʦʯʥʦʛʦ 
ʧʨʠʪʫʧʣʝʥʠʷ ʙʳʣʘ ʙʦʣʝʟʥʝʥʥʦʡ, ʫʚʝʣʠʯʝʥʘ ʩʧʝʨʝʜʠ ʠ ʚʥʠʟ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1 ɹʦʣʝʟʥʝʥʥʦʩʪʴ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʝʯʝʥʠ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʪʨʦʝ, ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʢʝʪʦʟʘ ʠʥʦʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʞʠʨʦʚʦʡ 
ʜʠʩʪʨʦʬʠʝʡ ʧʝʯʝʥʠ: ʙʳʩʪʨʦ ʥʘʨʘʩʪʘʶʱʝʝ ʫʛʥʝʪʝʥʠʝ, ʙʝʟʨʘʟʣʠʯʠʝ ʢ ʦʢʨʫʞʘʶʱʠʤ, 
ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʫʚʝʣʠʯʝʥʠʝ, ʤʘʣʦʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʝʯʝʥʠ.  
ʊʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʦʟʛ ʚʩʣʝʜʩʪʚʠʝ ʥʘʢʦʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʘʤʤʠʘʢʘ, 
ʘʤʠʥʦʚ, ʬʝʥʦʣʦʚ ʠ ʜʨʫʛʠʭ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ ʧʨʠʚʦʜʠʪ ʥʝʨʝʜʢʦ ʢ ʧʝʯʝʥʦʯʥʦʡ ʢʦʤʝ. 
ʇʝʯʝʥʦʯʥʘʷ ʢʦʤʘ ʥʝʨʝʜʢʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʛʠʙʝʣʴʶ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʦ ï ʚʠʜʠʤʦʤʫ ʙʳʣʦ ʠ 
ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʰʠʭ ʩʣʫʯʘʝʚ, ʠʩʭʦʜʷ ʠʟ ʘʥʘʤʥʝʟʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʳʤʠ 
ʧʨʠʟʥʘʢʘʤʠ ʢʝʪʦʟʘ ʷʚʣʷʶʪʩʷ ʢʝʪʦʥʝʤʠʷ, ʢʝʪʦʥʫʨʠʷ ʠ ʢʝʪʦʥʦʣʘʢʪʠʷ. ʂʝʪʦʥʝʤʠʷ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʚ ʤʦʯʝ ʠ ʤʦʣʦʢʝ. ʄʝʞʜʫ 
ʢʝʪʦʥʝʤʠʝʡ, ʢʝʪʦʥʦʣʘʢʪʠʝʡ ʠ ʢʝʪʦʥʫʨʠʝʡ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠ 
ʧʨʷʤʘʷ ʩʚʷʟʴ. [2]. ʂ ʩʦʞʘʣʝʥʠʶ, ʚʝʪʝʨʠʥʘʨʥʘʷ ʧʦʤʦʱʴ ʞʠʚʦʪʥʳʤ ʥʝ ʦʢʘʟʳʚʘʣʘʩʴ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʞʠʚʦʪʥʳʝ ʧʘʣʠ, ʠ ʪʨʫʧʳ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʆɻʋʇ çɺʝʪʝʨʠʥʘʨʥʦ-

ʀʟʫʯʝʥʠʝ 

ʘʥʘʤʥʝʟʘ 

ʙʦʣʝʟʥʠ 

ʇʨʦʚʝʜʝʥʠʝ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʚʩʢʨʳʪʠʷ 

ʇʨʦʚʝʜʝʥʠʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʍɽʄɸ ʀʉʉʃɽɼʆɺɸʅʀʗ 
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ʩʘʥʠʪʘʨʥʳʡ ʫʪʠʣʠʟʘʮʠʦʥʥʳʡ ʟʘʚʦʜ çʆʨʣʦʚʩʢʠʡè. 
ʇʘʪʦʣʦʛʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ: ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 

ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʆɻʋʇ çɺʝʪʝʨʠʥʘʨʥʦ-ʉʘʥʠʪʘʨʥʦ ʫʪʠʣʠʟʘʮʠʦʥʥʳʡ ʟʘʚʦʜ 
çʆʨʣʦʚʩʢʠʡèè ʠ ʀʥʥʦʚʘʮʠʦʥʥʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ 
ʌɻɹʆʋ ɺʇʆ ʆʨʸʣ ɻɸʋ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʪʨʫʧʳ ʪʨʝʭ ʢʦʨʦʚ 
ʛʦʣʰʪʠʥʩʢʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 4-6 ʣʝʪ. ʅʘ ʢʘʞʜʳʡ ʪʨʫʧ ʦʬʦʨʤʣʷʣʠ 
ʧʨʦʪʦʢʦʣ ʚʩʢʨʳʪʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʢʘʨʪʦʯʢʫ ʩ ʫʢʘʟʘʥʠʝʤ ʚʣʘʜʝʣʴʮʘ ʞʠʚʦʪʥʦʛʦ, 
ʧʦʣʘ, ʚʦʟʨʘʩʪʘ, ʩʨʦʢʘ ʥʘʯʘʣʘ ʙʦʣʝʟʥʠ. ʄʘʪʝʨʠʘʣ ʦʪʙʠʨʘʣʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ ʨʘʙʦʪʳ. 
ʅʘʨʫʞʥʳʡ ʦʩʤʦʪʨ: 
1.ʊʨʫʧʳ ʢʦʨʦʚ ʩʨʝʜʥʝʡ ʫʧʠʪʘʥʥʦʩʪʠ, ʧʨʘʚʠʣʴʥʦʛʦ ʪʝʣʦʩʣʦʞʝʥʠʷ 
2.ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʚʩʢʨʳʪʳʭ ʞʠʚʦʪʥʳʭ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʨʦʪʦʚʦʡ, ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʝʡ ʠ 
ʢʦʥʲʶʥʢʪʠʚʳ ʚʣʘʞʥʳʝ, ʛʣʘʜʢʠʝ, ʩʝʨʦʛʦ ʮʚʝʪʳ ʩ ʩʠʥʶʰʥʳʤ ʦʪʪʝʥʢʦʤ. ɻʣʘʟʥʳʝ ʷʙʣʦʢʠ 
ʟʘʧʘʚʰʠʝ. 
3.ʂʦʞʘ ʩʫʭʘʷ, ʰʝʨʩʪʴ ʥʝ ʚʟʲʝʨʦʰʝʥʥʘʷ, ʚʦʣʦʩ ʭʦʨʦʰʦ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʚʦʣʦʩʷʥʳʭ 
ʣʫʢʦʚʠʮʘʭ 
4.ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ï ʧʦʜʯʝʣʶʩʪʥʳʝ, ʟʘʛʣʦʪʦʯʥʳʝ, ʥʘʜʢʦʣʝʥʥʳʝ ʠ 
ʧʦʜʢʦʣʝʥʥʳʝ ï ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʳ ʚ ʨʘʟʤʝʨʝ, ʫʧʨʫʛʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʥʘ ʨʘʟʨʝʟʝ 
ʩʝʨʦʛʦ ʮʚʝʪʘ, ʩʦʯʥʳʝ 
5.ʉʢʝʣʝʪʥʳʝ ʤʳʰʮʳ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ, ʫʧʨʫʛʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʥʘ ʨʘʟʨʝʟʝ ʪʝʤʥʦ ï 
ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʨʠʩʫʥʦʢ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʩʦʭʨʘʥʝʥ 
6.ʂʦʩʪʠ ʪʚʝʨʜʳʝ, ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ. ʉʫʩʪʘʚʳ ʧʦʜʚʠʞʥʳ, ʚ ʠʭ ʧʦʣʦʩʪʠ ʩʦʜʝʨʞʠʪʩʷ 
ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʪʦʚʘʪʦʡ ʩʠʥʦʚʠʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, ʩʫʩʪʘʚʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 
ʢʦʩʪʝʡ ʛʣʘʜʢʠʝ, ʚʣʘʞʥʳʝ, ʙʝʣʦʛʦ ʮʚʝʪʘ ʩ ʩʠʥʠʤ ʦʪʪʝʥʢʦʤ. ʉʫʭʦʞʠʣʠʷ ʧʣʦʪʥʳʝ, ʙʝʣʦʛʦ 
ʮʚʝʪʘ. 
7.ʊʨʫʧʥʦʝ ʦʢʦʯʝʥʝʥʠʝ ʚ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮʘʭ ʩʣʘʙʦ ʚʳʨʘʞʝʥʦ. ʇʨʠʟʥʘʢʠ ʪʨʫʧʥʦʛʦ 
ʨʘʟʣʦʞʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. 
ɺʥʫʪʨʝʥʥʠʡ ʦʩʤʦʪʨ: 
8.ɺ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʪʨʫʧʦʚ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʠʟʠʩʪʦʛʦ 
ʩʦʜʝʨʞʠʤʦʛʦ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʚʣʘʞʥʘʷ, ʙʣʝʩʪʷʱʘʷ, ʩ ʩʠʥʶʰʥʳʤ ʦʪʪʝʥʢʦʤ. 
ʅʦʩʦʚʳʝ ʨʘʢʦʚʠʥʳ ʙʝʟ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ 
9.ɺ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʩʢʨʳʪʳʭ ʞʠʚʦʪʥʳʭ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 
ʩʠʥʶʰʥʘʷ, ʷʟʳʢ ʫʧʨʫʛʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʷʟʳʢʘ ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ 
ʩʠʥʶʰʥʳʤ ʦʪʪʝʥʢʦʤ. ɺ ʛʣʦʪʢʝ ʠ ʧʠʱʝʚʦʜʝ ʧʦʩʪʦʨʦʥʥʝʝ ʩʦʜʝʨʞʠʤʦʝ ʦʪʩʫʪʩʪʚʫʝʪ, 
ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʵʪʠʭ ʦʨʛʘʥʦʚ ʛʣʘʜʢʠʝ, ʙʣʝʩʪʷʱʠʝ, ʚʣʘʞʥʳʝ, ʩʝʨʦʛʦ ʮʚʝʪʘ. ʊʠʤʫʩ 
ʘʪʨʦʬʠʨʦʚʘʥ 
10.ʇʦʣʦʞʝʥʠʝ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ ʧʨʘʚʠʣʴʥʦʝ. ʇʦʩʪʦʨʦʥʥʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʥʝʪ. 
ʅʘ ʢʦʩʪʘʣʴʥʦʡ ʧʣʝʚʨʝ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʪʦʯʝʯʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʣʠʷʥʠʠ 
ʦʙʨʘʟʫʶʪ ʧʷʪʥʘ 
11.ʃʝʛʢʠʝ ï ʫʚʝʣʠʯʝʥʳ ʚ ʦʙʲʝʤʝ, ʪʝʩʪʦʚʘʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʦʪʝʯʥʳʝ, ʩ ʧʦʚʝʨʭʥʦʩʪʠ 
ʨʘʟʨʝʟʘ ʩʪʝʢʘʝʪ ʤʝʣʢʦʧʷʪʥʠʩʪʘʷ ʢʨʦʚʴ, ʚʝʥʦʟʥʘʷ ʛʠʧʝʨʝʤʠʷ, ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʪʢʘʥʴ ï 
ʪʝʤʥʦ ï ʚʠʰʥʝʚʦʛʦ ʮʚʝʪʘ, ʝʝ ʦʪʝʢ ʥʝ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥ. 
12.ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʫʚʝʣʠʯʝʥʳ, ʫʧʨʫʛʦʡ 
ʢʦʥʩʠʩʪʝʥʮʠʠ, ʩʝʨʦʛʦ ʮʚʝʪʘ, ʩʦʯʥʳʝ ʥʘ ʨʘʟʨʝʟʝ 
13.ʉʦʜʝʨʞʠʤʦʝ ʩʝʨʜʝʯʥʦʡ ʩʫʤʢʠ ʪʝʤʥʦ ï ʚʠʰʥʝʚʦʝ;  
14.ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʚʩʢʨʳʪʳʭ ʞʠʚʦʪʥʳʭ ʩʝʨʜʮʝ ï ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʧʦʜʵʧʠʢʘʨʜʠʘʣʴʥʦʡ 
ʢʣʝʪʯʘʪʢʝ ʭʦʨʦʰʠʝ ʞʠʨʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ʉʦʦʪʥʦʰʝʥʠʝ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʧʨʘʚʦʛʦ 
ʞʝʣʫʜʦʯʢʘ ʢ ʣʝʚʦʤʫ 1:4, ʤʳʰʮʘ ʩʝʨʜʮʘ ʜʨʷʙʣʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʂʣʘʧʘʥʳ ʵʣʘʩʪʠʯʥʳʝ, 
ʩʝʨʳʝ, ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ, ʥʘ ʵʥʜʦʢʘʨʜʝ ʧʷʪʥʠʩʪʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ. ʎʚʝʪ ʤʠʦʢʘʨʜʘ 
ʢʦʨʠʯʥʝʚʦ ï ʞʝʣʪʳʡ. ɺ ʧʦʣʦʩʪʷʭ ʧʨʝʜʩʝʨʜʠʡ ʠ ʞʝʣʫʜʦʯʢʦʚ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʭʦʨʦʰʦ ʩʚʝʨʥʫʚʰʝʡʩʷ, ʪʝʤʥʦ - ʢʨʘʩʥʦʡ ʢʨʦʚʠ, ʩʛʫʩʪʢʠ ʢʦʪʦʨʦʡ ʣʝʛʢʦ 
ʠʟʚʣʝʢʘʶʪʩʷ 
15.ʂʨʫʧʥʳʝ ʩʦʩʫʜʳ (ʘʦʨʪʘ, ʣʝʛʦʯʥʘʷ ʘʨʪʝʨʠʷ, ʧʦʣʳʝ ʚʝʥʳ) ʟʘʧʦʣʥʝʥʳ ʭʦʨʦʰʦ 
ʩʚʝʨʥʫʚʰʝʡʩʷ ʪʝʤʥʦ ï ʢʨʘʩʥʦʡ ʢʨʦʚʴʶ. ʀʥʪʠʤʘ ʠʭ ʛʣʘʜʢʘʷ, ʙʣʝʩʪʷʱʘʷ, ʞʝʣʪʦʚʘʪʦʛʦ 
ʮʚʝʪʘ 
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16.ʇʦʣʦʞʝʥʠʝ ʦʨʛʘʥʦʚ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʨʘʚʠʣʴʥʦʝ. ʇʦʩʪʦʨʦʥʥʝʝ ʩʦʜʝʨʞʠʤʦʝ 
ʦʪʩʫʪʩʪʚʫʝʪ. ɹʨʶʰʠʥʘ ʚʣʘʞʥʘʷ, ʛʣʘʜʢʘʷ, ʙʣʝʩʪʷʱʘʷ, ʧʦʣʫʧʨʦʟʨʘʯʥʘʷ, ʩʝʨʦʛʦ ʮʚʝʪʘ. 
ʉʘʣʴʥʠʢ ʠ ʙʨʳʞʝʡʢʘ ʩʦʜʝʨʞʘʪ ʞʠʨ, ʠʭ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʩʠʣʴʥʦ ʥʘʧʦʣʥʝʥʳ ʢʨʦʚʴʶ 
17.ʉʝʣʝʟʝʥʢʘ ʙʝʟ ʠʟʤʝʥʝʥʠʡ: ʥʝ ʫʚʝʣʠʯʝʥʘ, ʢʨʘʷ ʦʩʪʨʳʝ, ʥʘ ʨʘʟʨʝʟʝ ʩʪʨʦʝʥʠʝ 
ʪʨʘʙʝʢʫʣ ʩʦʭʨʘʥʝʥʦ, ʮʚʝʪ ʧʫʣʴʧʳ ʪʝʤʥʦ ï ʢʨʘʩʥʳʡ, ʩʦʩʢʦʙ ʥʦʞʦʤ ʥʝ ʟʥʘʯʠʪʝʣʴʥʳʡ 
18.ɹʨʳʞʝʝʯʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʫʚʝʣʠʯʝʥʳ ʚ ʨʘʟʤʝʨʝ, ʫʧʨʫʛʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, 
ʩʝʨʦʛʦ ʮʚʝʪʘ, ʥʘ ʨʘʟʨʝʟʝ ʫʤʝʨʝʥʥʦ ʩʦʯʥʳʝ 
 

       
 
ʈʠʩ.2 ɾʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ                             ʈʠʩ.3 ʇʝʯʝʥʴ ʥʘ ʨʘʟʨʝʟʝ 
 

19.ʋ ʚʩʝʭ ʚʩʢʨʳʪʳʭ ʞʠʚʦʪʥʳʭ ʧʝʯʝʥʴ ʨʝʟʢʦ ʫʚʝʣʠʯʝʥʘ ʚ ʦʙʲʝʤʝ, ʜʨʷʙʣʘʷ, ʨʠʩʫʥʦʢ 
ʩʛʣʘʞʝʥ (ʨʠʩ. 2) , ʢʘʧʩʫʣʘ ʥʘʧʨʷʞʝʥʘ, ʦʭʨʷʥʦʛʦ ʮʚʝʪʘ, ʢʨʘʷ ʦʢʨʫʛʣʳʝ. ʅʘ ʨʘʟʨʝʟʝ 
ʛʣʠʥʠʩʪʘʷ (ʨʠʩ. 3), ʥʘ ʥʦʞʝ ʥʘʣʝʪ, ʜʦʣʝʢ ʥʝ ʚʠʜʥʦ. ɾʝʣʯʥʳʡ ʧʫʟʳʨʴ ï ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 
300 ʤʣ ʞʝʣʯʠ. ɾʝʣʯʴ ʛʫʩʪʘʷ, ʚʷʟʢʘʷ, ʪʷʥʝʪʩʷ ʟʘ ʥʦʞʦʤ, ʮʚʝʪ ʢʨʘʩʥʦ ï ʢʦʨʠʯʥʝʚʳʡ, 
ʧʨʦʭʦʜʠʤʦʩʪʴ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ ʥʝ ʥʘʨʫʰʝʥʘ. 
20.ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʘʥʘʪʦʤʠʨʦʚʘʥʥʳʭ ʪʨʫʧʦʚ ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ ʥʝ ʫʚʝʣʠʯʝʥʘ ʚ 
ʦʙʲʝʤʝ, ʫʧʨʫʛʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʩʝʨʦ ï ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤ 
ʬʦʣʣʠʢʫʣʷʨʥʳʤ ʩʪʨʦʝʥʠʝʤ 
21.ʇʦʯʢʠ ʥʝ ʫʚʝʣʠʯʝʥʳ, ʢʘʧʩʫʣʘ ʩʥʠʤʘʝʪʩʷ ʭʦʨʦʰʦ, ʢʨʦʚʝʥʘʧʦʣʥʝʥʳ, ʞʝʣʪʦ ï 
ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʦʢʦʣʦʧʦʯʝʯʥʳʡ ʞʠʨ ʭʦʨʦʰʦ ʨʘʟʚʠʪ. ʅʘ ʨʘʟʨʝʟʝ ʛʨʘʥʠʮʘ ʤʝʞʜʫ 
ʢʦʨʢʦʚʳʤ ʠ ʤʦʟʛʦʚʳʤ ʩʣʦʝʤ ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ 
22.ɺ ʤʦʯʝʚʦʤ ʧʫʟʳʨʝ ʩʦʜʝʨʞʠʪʩʷ ʥʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʟʨʘʯʥʦʡ, ʩʚʝʪʣʦ ï ʞʝʣʪʦʡ 
ʤʦʯʠ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʥʝ ʫʪʦʣʱʝʥʘ, ʛʣʘʜʢʘʷ, ʙʣʝʜʥʦ ï ʩʝʨʦʛʦ ʮʚʝʪʘ 
23.ʈʫʙʝʮ ï ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʨʝʟʢʦ ʧʦʢʨʘʩʥʝʚʰʘʷ, ʢʦʨʤʦʚʳʝ ʤʘʩʩʳ ʧʦʣʫʞʠʜʢʦʡ 
ʪʝʩʪʦʚʘʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʢʦʨʤʦʚʳʭ ʤʘʩʩ ʤʘʣʦ, ʟʘʧʘʭ ʦʪ ʩʦʜʝʨʞʠʤʦʛʦ ʨʫʙʮʘ ï ʨʝʟʢʠʡ, 
ʟʘʧʘʭ ʘʮʝʪʦʥʘ; 
ʉʝʪʢʘ - ʧʦʜʩʣʠʟʠʩʪʘʷ ʠ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʚ ʩʦʜʝʨʞʠʤʦʤ ʩʝʪʢʠ 
ʤʝʣʢʠʡ ʧʝʩʦʢ, ʟʘʧʘʭ ʢʦʨʤʦʚʳʭ ʤʘʩʩ - ʘʮʝʪʦʥʘ; 
ʂʥʠʞʢʘ ï ʣʠʩʪʦʯʢʠ ʫʤʝʨʝʥʥʦ ʧʦʢʨʘʩʥʝʚʰʠʝ, ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʢʨʦʚʝʥʘʧʦʣʥʝʥʳ, 
ʢʦʨʤʦʚʳʝ ʤʘʩʩʳ ʩʫʭʠʝ; 
ʉʳʯʫʛ ï ʙʝʟ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʨʤʦʚʳʝ ʤʘʩʩʳ ʢʦʤʢʘʶʱʠʝʩʷ, ʩʣʠʟʠʩʪʘʷ ʥʝ 
ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ 
24.ɺ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ ʧʠʱʝʚʳʝ ʤʘʩʩʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 
ʧʦʢʨʘʩʥʝʚʰʘʷ, ʥʘʙʫʭʰʘʷ, ʪʝʤʥʦ ï ʚʠʰʥʝʚʦʛʦ ʮʚʝʪʘ; 
ʚ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ - ʩʣʠʟʠʩʪʘʷ ʥʝ ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ, ʥʝ ʫʪʦʣʱʝʥʘ 
25. ʇʦʣʦʚʳʝ ʦʨʛʘʥʳ ʙʝʟ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ 
26. ɻʦʣʦʚʥʦʡ ʤʦʟʛ ï ʥʝ ʠʩʩʣʝʜʦʚʘʣʠ. 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ:ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 
ʧʨʠ ʚʩʢʨʳʪʠʠ 11 ʪʨʫʧʦʚ ʢʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ 
ʜʠʘʛʥʦʟʳ: ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ; ʘʪʦʥʠʷ ʧʨʝʜʞʝʣʫʜʢʦʚ; ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ 
ʵʥʪʝʨʠʪ; ʚʝʥʦʟʥʘʷ ʛʠʧʝʨʝʤʠʷ ʠ ʦʪʝʢ ʣʝʛʢʠʭ; ʦʩʪʨʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʝʨʜʮʘ; ʢʨʦʚʦʠʟʣʠʷʥʠʷ 
ʣʝʛʦʯʥʦʡ ʧʣʝʚʨʳ, ʵʧʠʢʘʨʜʘ, ʧʝʨʠʢʘʨʜʘ, ʵʥʜʦʢʘʨʜʘ. 



23 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʀʥʥʦʚʘʮʠʦʥʥʦʛʦ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ ʌɻɹʆʋ 
ɺʇʆ çʆʨʣʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪè ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʬʠʨʤʳ Leica (ʨʠʩ. 4):  

 
ʈʠʩ.4 ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʬʠʨʤʳ Leica 

ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʢʫʩʦʯʢʠ ʧʝʯʝʥʠ ʨʘʟʤʝʨʦʤ 
1*2 ʩʤ. ʉʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʠ ʩʫʜʘʥʦʤ III. ɺʠʟʫʘʣʠʟʘʮʠʶ ʩʨʝʟʦʚ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ Leiʩa DM5000 (ʨʠʩ. 5). 

 
ʈʠʩ 5. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʤʠʢʨʦʩʢʦʧ "Leica DM5000" ʩ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʦʡ ʠ 

ʧʨʦʛʨʘʤʤʦʡ ʘʥʘʣʠʟʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 
ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʤʝʪʥʦ, ʯʪʦ ʧʝʯʝʥʦʯʥʳʝ ʢʣʝʪʢʠ ʚ ʮʝʥʪʨʝ 

ʜʦʣʴʢʠ ʦʢʨʘʰʝʥʳ ʙʣʝʜʥʝʝ, ʯʝʤ ʥʘ ʧʝʨʠʬʝʨʠʠ. ʇʨʠ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʝʥʠʠ ʤʠʢʨʦʩʢʦʧʘ 
(ʧʨʠ ʦʢʨʘʩʢʝ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ - ʨʠʩ. 6) ʚʠʜʥʦ, ʯʪʦ ʚ ʮʠʪʦʧʣʘʟʤʝ ʦʜʥʠʭ ʢʣʝʪʦʢ 
ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʠʭ ʧʦʣʦʩʪʝʡ, ʘ ʚ ʮʠʪʦʧʣʘʟʤʝ ʜʨʫʛʠʭ ï ʟʘʤʝʪʥʳ ʜʦʚʦʣʴʥʦ 
ʢʨʫʧʥʳʝ, ʩʚʝʪʣʳʝ, ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʚʘʢʫʦʣʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʨʘʩʪʚʦʨʝʥʠʷ ʠʤʝʚʰʠʭʩʷ ʟʜʝʩʴ ʢʘʧʝʣʴ ʞʠʨʘ. ʗʜʨʦ ʠ ʮʠʪʦʧʣʘʟʤʘ ʢʣʝʪʦʢ ʩʜʚʠʥʫʪʳ ʥʘ 
ʧʝʨʠʬʝʨʠʶ ʢʣʝʪʢʠ. ʎʠʪʦʧʣʘʟʤʘ ʠʤʝʝʪ ʚʠʜ ʪʦʥʢʦʛʦ ʦʙʦʜʢʘ (ʧʝʨʩʪʥʝʚʠʜʥʳʝ ʢʣʝʪʢʠ). 
ɹʘʣʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʩʛʣʘʞʝʥʦ. 

 
ʈʠʩ. 6 ɾʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ (ʤʝʣʢʦʢʘʧʝʣʴʥʦʝ ʦʞʠʨʝʥʠʝ) (ʦʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ) 
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ɺ ʩʨʝʟʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʩʫʜʘʥʦʤ ï III (ʨʠʩ.7),ʧʦʣʦʩʪʝʡ ʚ ʢʣʝʪʢʘʭ ʥʝʪ, ʚʤʝʩʪʦ ʥʠʭ 
ʚʠʜʥʳ ʢʘʧʝʣʴʢʠ ʞʠʨʘ ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ʗʜʨʘ ʧʝʯʝʥʦʯʥʳʭ ʢʣʝʪʦʢ ʙʝʟ ʚʠʜʠʤʳʭ 
ʠʟʤʝʥʝʥʠʡ. ɹʘʣʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʧʝʯʝʥʠ ʥʘʨʫʰʝʥʦ. ʇʝʯʝʥʦʯʥʘʷ ʪʢʘʥʴ ʤʝʩʪʘʤʠ 
ʧʨʠʦʙʨʝʣʘ ʩʭʦʜʩʪʚʦ ʩ ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʦʡ. 

 
ʈʠʩ. 7 ɾʠʨʦʚʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʧʝʯʝʥʠ (ʦʢʨʘʩʢʘ ʩʫʜʘʥʦʤ- III) 

ʃʝʯʝʥʠʝ: ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʠʪʴ 
ʧʨʠʯʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʤ ʚʚʝʩʪʠ ʚ ʨʘʮʠʦʥʳ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʩʝʥʦ, 
ʪʨʘʚʷʥʫʶ ʨʝʟʢʫ ʠʣʠ ʤʫʢʫ, ʦʚʩʷʥʫʶ, ʷʯʤʝʥʥʫʶ ʜʝʨʪʴ, ʢʦʨʥʝʧʣʦʜʳ. ʈʘʮʠʦʥʳ ʜʦʧʦʣʥʷʪʴ 
ʚʚʝʜʝʥʠʝʤ ʚʠʪʘʤʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɺʥʫʪʨʠʚʝʥʥʦ ʚʚʦʜʠʪʴ ʛʣʶʢʦʟʫ ʠʟ ʨʘʩʯʝʪʘ 1 ʤʣ 
40%-ʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ; ʧʦʜʢʦʞʥʦ ð ʠʥʩʫʣʠʥ 0,5 ɽɼ ʥʘ 1 ʢʛ, 
ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ (ɸʂʊɻ) ʧʦ 300 ɽɼ, ʛʠʜʨʦʢʦʨʪʠʟʦʥ 1 ʤʛ/ʢʛ; ʧʨʦʧʠʦʥʘʪ 
ʥʘʪʨʠʷ ʚʥʫʪʨʴ ʧʦ 70 ʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ; ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ ð ʞʠʜʢʦʩʪʴ ʐʘʨʘʙʨʠʥʘ (ɸ ð 
ʧʨʠ ʣʝʛʢʦʡ, ɹ ð ʧʨʠ ʪʷʞʝʣʦʡ ʬʦʨʤʝ ʢʝʪʦʟʘ). ʉʠʤʧʪʦʤʘʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 
(ʨʫʤʠʥʘʪʦʨʥʳʝ, ʩʝʨʜʝʯʥʳʝ, ʫʩʧʦʢʘʠʚʘʶʱʠʝ) ʧʦ ʧʦʢʘʟʘʥʠʷʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʮʠʦʥ 
ʚʚʦʜʷʪ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ʫʛʣʝʚʦʜʳ (ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ, ʧʘʪʦʢʫ, ʤʦʨʢʦʚʴ), ʜʦʚʦʜʷʪ ʠʭ 
ʩʦʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʪʝʠʥʫ ʜʦ 1,5 : 1, ʩʤʝʩʴ ʜʝʬʠʮʠʪʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [ʭʣʦʨʠʜ 
ʢʦʙʘʣʴʪʘ 50 ʤʛ, ʩʫʣʴʬʘʪʳ: ʤʝʜʠ 300 ʤʛ, ʮʠʥʢʘ 800, ʤʘʨʛʘʥʮʘ 600, ʡʦʜʠʜʘ ʢʘʣʠʷ 
(ʦʪʜʝʣʴʥʦ)] 15 ʤʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. [1] ʇʨʠ ʛʝʧʘʪʦʟʝ ʚ ʢʘʯʝʩʪʚʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ 
ʩʨʝʜʩʪʚ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʧʦʪʨʦʧʥʳʝ, ʚʠʪʘʤʠʥʥʳʝ ʠ ʞʝʣʯʝʛʦʥʥʳʝ 
ʧʨʝʧʘʨʘʪʳ. ʀʟ ʣʠʧʦʪʨʦʧʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʤʝʥʷʪʴ ʭʦʣʠʥʘ ʭʣʦʨʠʜ, ʤʝʪʠʦʥʠʥ, ʣʠʧʦʝʚʫʶ 
ʢʠʩʣʦʪʫ, ʣʠʧʦʤʠʜ ʠ ʜʨ. ʍʦʣʠʥʘ ʭʣʦʨʠʜ ʠ ʤʝʪʠʦʥʠʥ ʚʳʜʝʣʷʶʪ ʤʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ, 
ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ. ʍʦʣʠʥʘ ʭʣʦʨʠʜ 
ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʣʝʮʠʪʠʥʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʪʨʘʥʩʧʦʨʪʝ ʞʠʨʦʚ. ʃʠʧʦʝʚʘʷ ʢʠʩʣʦʪʘ ʠ 
ʣʠʧʘʤʠʜ ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʚʠʪʘʤʠʥʘʤ ʛʨʫʧʧʳ ɺ. ʆʥʠ 
ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʦʢʘʟʳʚʘʶʪ ʣʠʧʦʪʨʦʧʥʦʝ ʠ 
ʜʝʪʦʢʩʠʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʢʫʨʩ ʣʝʯʝʥʠʷ 30 ʜʥʝʡ. ʀʟ ʩʨʝʜʩʪʚ, 
ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʞʝʣʯʝʦʙʨʘʟʦʚʘʥʠʝ (ʭʦʣʝʨʝʪʠʢʠ) ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʳʜʝʣʝʥʠʶ ʞʝʣʯʠ 
ʚ ʢʠʰʝʯʥʠʢ (ʭʦʣʠʢʠʥʝʪʠʢʠ), ʧʨʠʤʝʥʷʪʴ ʤʘʛʥʠʷ ʩʫʣʴʬʘʪ, ʭʦʣʘʛʦʣ, ʘʣʣʘʭʦʣ ʠ ʜʨ. ʇʨʠ 
ʛʝʧʘʪʦʟʘʭ ʠʟʙʝʛʘʶʪ ʚʚʝʜʝʥʠʷ ʩʦʣʝʡ ʢʘʣʴʮʠʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʫʩʫʛʫʙʣʷʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 
ʧʨʦʮʝʩʩ. ʇʨʠʥʠʤʘʶʪ ʤʝʨʳ ʢ ʣʝʯʝʥʠʶ ʦʩʥʦʚʥʦʡ ʙʦʣʝʟʥʠ. [2] 
ʇʨʦʬʠʣʘʢʪʠʢʘ: ʥʝ ʜʦʧʫʩʢʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ, ʬʫʨʘʞʘ, 
ʩʦʜʝʨʞʘʱʝʛʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʩʪʠʮʠʜʦʚ, ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ. ʉʪʨʫʢʪʫʨʘ 
ʨʘʮʠʦʥʦʚ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ 
ʞʠʚʦʪʥʳʭ. ɺʠʪʘʤʠʥʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚ ʨʘʮʠʦʥʘʭ ʫʩʪʨʘʥʷʶʪ ʚʚʝʜʝʥʠʝʤ ʧʨʝʤʠʢʩʦʚ ʠ 
ʜʦʙʘʚʦʢ. ʇʨʦʚʦʜʷʪ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʦʣʝʟʥʝʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ 
ʵʥʜʦʢʨʠʥʥʳʭ ʦʨʛʘʥʦʚ. ʉʘʭʘʨʦ-ʧʨʦʪʝʠʥʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʦʚ ʜʦʣʞʥʦ ʙʳʪʴ 
ʚ ʧʨʝʜʝʣʘʭ 1,0 ʠʣʠ 1,5. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʢʘʨʤʣʠʚʘʪʴ ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ, ʤʦʨʢʦʚʴ, ʧʘʪʦʢʫ 
ʠ ʜʨʫʛʠʝ ʩʦʯʥʳʝ ʢʦʨʤʘ. ʉʤʝʥʫ ʨʘʮʠʦʥʦʚ ʠʣʠ ʚʚʝʜʝʥʠʝ ʚ ʥʠʭ ʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 
ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʩʪʝʧʝʥʥʦ. ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ ʥʝʦʙʭʦʜʠʤʦ ʜʘʚʘʪʴ ʚ 
ʢʦʣʠʯʝʩʪʚʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʠ ʩʫʪʦʯʥʫʶ ʥʦʨʤʫ ʠʭ 
ʩʢʘʨʤʣʠʚʘʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʧʨʠʝʤʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʠ ʧʨʦʬʠʣʘʢʪʠʨʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʝʪʦʟʦʚ. ʉʚʝʢʣʘ ʥʘ ʬʦʥʝ 
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ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʠʣʦʩʘ ʠ ʢʦʥʮʝʥʪʨʘʪʦʚ ʦʢʘʟʳʚʘʝʪ ʥʘ ʦʨʛʘʥʠʟʤ ʦʱʝʣʘʯʠʚʘʶʱʝʝ 
ʜʝʡʩʪʚʠʝ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʂʘʢ ʤʝʨʘ, 
ʧʨʦʬʠʣʘʢʪʠʨʫʶʱʘʷ ʢʝʪʦʟʳ ʫ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ, ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʨʘʮʠʦʥʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 
ʩʦʯʥʳʭ ʢʦʨʤʦʚ, ʫʤʝʨʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʠʣʦʩʘ, ʥʝ ʤʝʥʝʝ 4-6 ʢʛ ʩʝʥʘ 
ʠ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠʟ ʨʘʩʯʝʪʘ 200 ʛ ʥʘ 1 ʢʛ ʤʦʣʦʢʘ. ʅʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 
ʦʜʥʦʪʠʧʥʦʝ ʢʦʨʤʣʝʥʠʝ ʠʣʠ ʨʘʮʠʦʥʳ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʥʮʝʥʪʨʘʪʦʚ ʧʨʠ 
ʥʝʜʦʩʪʘʪʢʝ ʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʝʪʦʟʦʚ ʢʦʨʤʦʚʫʶ ʩʤʝʩʴ ʠʟ 2,2 
ʚʝʩʦʚʳʭ ʯʘʩʪʝʡ ʧʨʦʧʠʦʥʘʪʘ ʥʘʪʨʠʷ ʠ 100 ʯʘʩʪʝʡ ʢʦʨʤʘ ʩʢʘʨʤʣʠʚʘʶʪ ʧʦ 4,5 ʢʛ ʟʘ 
ʥʝʜʝʣʶ ʜʦ ʦʪʝʣʘ ʠ 6 ʢʛ ʧʦʩʣʝ ʥʝʛʦ. ʉ ʵʪʦʡ ʞʝ ʮʝʣʴʶ ʧʨʠʤʝʥʷʶʪ ʧʨʦʧʠʣʝʥ-ʛʣʠʢʦʣʴ ʧʦ 
100 ʤʣ 2 ʨʘʟʘ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦʙʘʚʣʷʪʴ ʚ ʢʦʨʤ 
ʣʘʢʪʠʨʫʶʱʝʡ ʢʦʨʦʚʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ: 50 ʤʛ ʩʝʨʥʦʢʠʩʣʳʭ ʩʦʣʝʡ ʤʝʜʠ ʠ ʤʘʨʛʘʥʮʘ, 30 ʤʛ 
ʩʝʨʥʦʢʠʩʣʦʛʦ ʮʠʥʢʘ ʠ 20 ʤʛ ʭʣʦʨʠʩʪʦʛʦ ʢʦʙʘʣʴʪʘ ʚ ʩʫʪʢʠ; ʵʪʦ ʥʦʨʤʘʣʠʟʫʝʪ 
ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʦʙʤʝʥ ʚʝʱʝʩʪʚ. ɼʦʙʘʚʢʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩʣʝʜʫʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʩ 
ʫʯʝʪʦʤ ʘʥʘʣʠʟʘ ʢʦʨʤʦʚ ʠ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʨʦʡ ʦʪ 
ʟʘʙʦʣʝʚʘʥʠʷ ʢʝʪʦʟʦʤ ʷʚʣʷʝʪʩʷ ʜʘʯʘ ʧʨʦʧʠʦʥʘʪʘ ʥʘʪʨʠʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʥʝʜʝʣʴ 
ʧʦʩʣʝ ʦʪʝʣʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 70-100 ʛ. ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʘʩʪʙʠʱʥʦʡ ʢʝʪʦʥʫʨʠʠ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʦʜʠʪʴ ʚ ʨʘʮʠʦʥ ʢʦʨʤʘ, ʙʦʛʘʪʳʝ ʫʛʣʝʚʦʜʘʤʠ. [2] 
ɺʳʚʦʜʳ:1) ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ 
ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ; 2) ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʦ ʠʟʫʯʝʥʠʶ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ 
ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥ ʠ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ʥʘ ʢʝʪʦʟ ʫ ʧʘʚʰʠʭ ʢʦʨʦʚ ʯʝʨʥʦ-
ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ; 3) ʇʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ 
ʥʝʩʦʤʥʝʥʥʦ, ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʨʦʢʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʦʩʪʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʤʦʣʦʯʥʦʛʦ 
ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ.  

 
 

ɹʠʙʣʠʦʛʨʘʬʠʷ 
1.ʉʦʢʦʣʦʚ ɺ.ɼ. ʂʣʠʥʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷ/ ɺ.ɼ, ʉʦʢʦʣʦʚ, ɸʥʜʨʝʝʚʘ ʅ.ʃ, ʅʦʟʜʨʠʥ ɻ.ɸ ʠ 
ʜʨ. ï ʄ.: ʂʦʣʦʩ, 2008. - 464ʩ. 
2.ʑʝʨʙʘʢʦʚ ɻ.ɻ. ɺʥʫʪʨʝʥʥʠʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ/ ɻ.ɻ.ʑʝʨʙʘʢʦʚ, ɸ.ɺ. ʂʦʨʦʙʦʚ.- ʉʇʙ: 
ʃʘʥʴ, 2007. - 736ʩ. 



26 

ʋɼʂ 57.013 
 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʆʎɽʉʉʆɺ ʅɸɹʋʍɸʅʀʗ ɺʓʉʆʂʆʄʆʃɽʂʋʃʗʈʅʓʍ 
ʉʆɽɼʀʅɽʅʀʁ 

 
ɺʘʩʠʣʴʝʚʘ ɸ. ʇ. ʩʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ 

 ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ çʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè 
ʅʘʫʯʥʳʝ  ʨʫʢʦʚʦʜʠʪʝʣʠ:  

ɽʨʤʘʢʦʚʘ ʃ.ɸ., ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ;  
ɺʦʨʦʥʢʦʚʘ ʄ.ɺ., ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ 

 
ɸʅʅʆʊɸʎʀʗ: 
ʇʦʩʪʘʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʥʘʙʫʭʘʥʠʷ  ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʞʝʣʘʪʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ 
ʨʅ ʩʨʝʜʳ. ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʙʨʘʙʦʪʘʥʳ ʠ ʦʙʦʙʱʝʥʳ. ʀʟʫʯʝʥʘ ʨʦʣʴ ʧʨʦʮʝʩʩʘ 
ʥʘʙʫʭʘʥʠʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ: ʥʘʙʫʭʘʥʠʝ, ʞʝʣʘʪʠʥ, ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʨʠʨʦʜʘ 
ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʨʅ ʩʨʝʜʳ. 
 
ABSTRACT  
The experiment on the study of swelling process of macromolecular compounds on the 
example of gelatin depending on the nature of solutes and pH is carried out. The experiment 
data are processed and summarized. The role of swelling process in the food industry is 
studied. 
 
KEY WORDS 
Swelling, gelatin, food production, solutes nature, pH. 

  
ʅʘʙʫʭʘʥʠʝ ï ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʱʝʩʪʚʦʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʦʙʲʝʤʘ ʠ ʤʘʩʩʳ. 
ʄʦʣʝʢʫʣʳ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 
ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʦʜʠʥʘʢʦʚʳʭ ʟʚʝʥʴʝʚ, ʢʦʪʦʨʳʝ  ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ 
ʤʘʩʩʦʡ ʠ ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ ʥʘʙʫʭʘʪʴ 
ʪʦʣʴʢʦ ʚ ʪʝʭ ʞʠʜʢʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʤʫ ʷʚʣʷʶʪʩʷ çʭʦʨʦʰʠʤè 
ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ.  ʗʚʣʝʥʠʝ ʥʘʙʫʭʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʩʪʝʧʝʥʴʶ ʥʘʙʫʭʘʥʠʷ Ŭ. ʉʪʝʧʝʥʴ 
ʥʘʙʫʭʘʥʠʷ ï ʵʪʦ  ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʠʣʠ ʦʙʲʝʤʘ ʧʦʣʠʤʝʨʘ ʢ 
ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʉʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ 
ʧʦʣʠʤʝʨʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʨʅ ʩʨʝʜʳ, ʥʘʣʠʯʠʷ ʵʣʝʢʪʨʦʣʠʪʦʚ. 

ʉʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʚʝʩʦʚʳʤʠ ʠʣʠ ʦʙʲʝʤʥʳʤʠ ʤʝʪʦʜʘʤʠ.  
- ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʳ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʥʘʙʫʭʘʥʠʝ ʞʝʣʘʪʠʥʘ. 
ʀʟʫʯʝʥʠʝ ʥʘʙʫʭʘʥʠʷ ʞʝʣʘʪʠʥʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ 

ʚʳʰʝ 22ęʉ.  
ɺ 5 ʤʝʨʥʳʭ ʧʨʦʙʠʨʦʢ ʦʜʠʥʘʢʦʚʦʛʦ ʜʠʘʤʝʪʨʘ ʚʥʦʩʷʪ ʧʦ 0,3 ʛ ʧʦʨʦʰʢʘ ʞʝʣʘʪʠʥʘ. 

ɺ ʧʝʨʚʫʶ ʧʨʦʙʠʨʢʫ ʥʘʣʠʚʘʶʪ 5 ʩʤ3 ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʚ ʦʩʪʘʣʴʥʳʝ ï ʧʦ 5 ʩʤ3 
ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʦʚ (HCl, KCNS, K2SO4, NaOH). ʇʨʦʙʠʨʢʠ ʦʩʪʦʨʦʞʥʦ ʚʩʪʨʷʭʠʚʘʶʪ, 
ʯʪʦʙʳ ʯʘʩʪʠʮʳ ʞʝʣʘʪʠʥʘ ʦʧʫʩʪʠʣʠʩʴ ʥʘ ʜʥʦ, ʠ ʦʧʨʝʜʝʣʷʶʪ ʦʙʲʝʤ ʩʣʦʷ ʞʝʣʘʪʠʥʘ ʜʦ 
ʥʘʙʫʭʘʥʠʷ. ʏʝʨʝʟ 30 ï 40 ʤʠʥ ʠʟʤʝʨʷʶʪ ʦʙʲʝʤ ʩʣʦʷ ʥʘʙʫʭʰʝʛʦ ʞʝʣʘʪʠʥʘ ʠ 
ʨʘʩʩʯʠʪʳʚʘʶʪ ʩʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
Ŭ = (V-V0)/V0, ʛʜʝ V, V0  ( ʤʣï ʦʙʲʝʤ ʩʣʦʷ ʜʦ ʠ ʧʦʩʣʝ ʥʘʙʫʭʘʥʠʷ). 
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ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʧʨʠʨʦʜʳ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʘ ʩʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ. 

ˉ 
ʧʨʦʙʠʨʦʢ 

ʉʦʩʪʘʚ ʨʘʩʪʚʦʨʠʪʝʣʷ 
ʆʙʲʝʤ ʞʝʣʘʪʠʥʘ(ʚ ʤʣ) ʉʪʝʧʝʥʴ 

ʥʘʙʫʭʘʥʠʷ 
(Ŭ) 

ɼʦ ʥʘʙʫʭʘʥʠʷ 
ʇʦʩʣʝ 
ʥʘʙʫʭʘʥʠʷ 

1 ɺʦʜʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ 1 2,8 1,8 

2 HCl 1 1,2 0,2 

3 KCNS 1,2 1,9 0,6 

4 K2SO4 0,9 2 1,2 

5 NaOH 1 1,1 0,1 

ɺʳʚʦʜ: ʚ ʨʘʩʪʚʦʨʘʭ  ʱʝʣʦʯʥʳʭ ʥʘ ʥʘʙʫʭʘʥʠʝ ʚʣʠʷʶʪ ʢʘʪʠʦʥʳ, ʚ ʢʠʩʣʳʭ-ʘʥʠʦʥʳ, 
ʪ.ʝ. ʥʘʙʫʭʘʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʪʚʦʨʦʚ 
ʵʣʝʢʪʨʦʣʠʪʦʚ. ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʠʦʥʳ, ʨʘʟʥʦʠʤʝʥʥʳʝ ʩ ʟʘʨʷʜʦʤ 
ʤʘʢʨʦʤʦʣʝʢʫʣʳ.  

- ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʥ ʩʨʝʜʳ ʥʘ ʥʘʙʫʭʘʥʠʝ ʞʝʣʘʪʠʥʘ. 
ɺ 5 ʤʝʨʥʳʭ ʧʨʦʙʠʨʦʢ ʦʜʠʥʘʢʦʚʦʛʦ ʜʠʘʤʝʪʨʘ ʚʥʦʩʷʪ 0,3 ʛ ʧʦʨʦʰʢʘ ʞʝʣʘʪʠʥʘ ʠ 

ʥʘʣʠʚʘʶʪ ʢʦʤʧʦʥʝʥʪʳ ʘʮʝʪʘʪʥʦʡ ʙʫʬʝʨʥʦʡ ʩʤʝʩʠ.  
ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʦʢ ʧʝʨʝʤʝʰʠʚʘʶʪ, ʧʦʩʣʝ ʦʩʝʜʘʥʠʷ ʞʝʣʘʪʠʥʘ ʠʟʤʝʨʷʶʪ 

ʦʙʲʝʤ ʩʣʦʷ ʜʦ ʥʘʙʫʭʘʥʠʷ ʠ ʦʩʪʘʚʣʷʶʪ ʥʘ 30 ï 40 ʤʠʥ, ʠʟʨʝʜʢʘ ʧʝʨʝʤʝʰʠʚʘʷ. ɿʘʪʝʤ 
ʠʟʤʝʨʷʶʪ ʦʙʲʝʤ ʩʣʦʷ ʥʘʙʫʭʰʝʛʦ ʞʝʣʘʪʠʥʘ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʩʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ.  

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʨʅ ʥʘ ʥʘʙʫʭʘʥʠʝ ʧʦʣʠʤʝʨʘ. 

 

ɺʳʚʦʜ: ʤʠʥʠʤʘʣʴʥʦʝ ʥʘʙʫʭʘʥʠʝ  ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 
ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʠʟʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʦʯʢʠ (ʥʘʧʨʠʤʝʨ, ʨʅ ʞʝʣʘʪʠʥʘ = 4,7). 
ʄʘʢʨʦʤʦʣʝʢʫʣʘ ʥʝ ʟʘʨʷʞʝʥʘ, ʩʪʝʧʝʥʴ ʛʠʜʨʘʪʘʮʠʠ ʧʦʣʷʨʥʳʭ ʛʨʫʧʧ ʤʠʥʠʤʘʣʴʥʘ.  ʇʨʠ 
ʙʦʣʝʝ ʥʠʟʢʠʭ ʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʨʅ ʩʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ ʨʘʩʪʝʪ. 

ʗʚʣʝʥʠʝ ʥʘʙʫʭʘʥʠʷ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
ɾʝʣʘʪʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ. ɽʝ ʧʦʣʫʯʘʶʪ 

ʛʠʜʨʦʣʠʟʦʤ ʢʦʣʣʘʛʝʥʘ ʠ ʦʩʩʝʠʥʘ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʢʦʞʠ, ʩʫʭʦʞʠʣʠʡ, ʢʦʩʪʝʡ. 
ɾʝʣʘʪʠʥ ʠʤʝʝʪ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʚ ʚʠʜʝ ʚʳʪʷʥʫʪʳʭ ʥʠʪʝʡ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʚʦʜʳ ʠ ʧʨʠ 
ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʥʠʞʝ 22 Áʉ) ʞʝʣʘʪʠʥ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʥʝʨʘʩʪʚʦʨʠʤʳʡ 
ʦʛʨʘʥʠʯʝʥʥʦ ʥʘʙʫʭʘʶʱʠʡ ʩʪʫʜʝʥʴ. ɼʣʷ  ʥʘʙʫʭʘʥʠʷ ʩʫʭʦʛʦ ʞʝʣʘʪʠʥʘ ʥʝʦʙʭʦʜʠʤʦ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʦʙʲʝʤ ʚʝʱʝʩʪʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 
ʯʝʪʳʨʥʘʜʮʘʪʴ ʨʘʟ. 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʞʝʣʘʪʠʥʦʚʳʡ ʩʪʫʜʝʥʴ ʧʣʘʚʠʪʩʷ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 
ʨʘʩʪʚʦʨ. ʊʝʧʣʳʡ ʞʝʣʘʪʠʥʦʚʳʡ ʨʘʩʪʚʦʨ ʭʦʨʦʰʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʚʦʜʦʡ ʠ ʛʣʠʮʝʨʠʥʦʤ. 
ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʫ  ʞʝʣʘʪʠʥʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʪʝʨʷʝʪʩʷ ʪʝʢʫʯʝʩʪʴ, ʨʘʩʪʚʦʨʳ  
ʟʘʩʪʫʜʥʝʚʘʶʪ,  

ɾʝʣʘʪʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʷʩʥʳʭ 
ʢʦʥʩʝʨʚʦʚ, ʟʘʣʠʚʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʞʝʣʠʨʫʶʱʝʛʦ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ 
ʚʝʱʝʩʪʚʘ. ɾʝʣʘʪʠʥ ʚʥʦʩʷʪ ʢʘʢ ʚ ʩʫʭʦʤ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ 1-2% ʦʪ ʤʘʩʩʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʞʝʣʘʪʠʥʘ ʝʛʦ ʜʦʟʠʨʦʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʘ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʷʟʢʦʩʪʠ. 

 
ɹʠʙʣʠʦʛʨʘʬʠʷ 

1. ʇʨʘʢʪʠʢʫʤ ʧʦ ʢʦʣʣʦʠʜʥʦʡ ʭʠʤʠʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʇʦʜ ʨʝʜ. ʄ.ʀ. ɻʝʣʴʬʤʘʥʘ.-ʉʇʙ.: 
ʀʟʜ-ʚʦ çʃʘʥʴè, 2005.-256 ʩ. 
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ʉʪʝʧʝʥʴ 
ʥʘʙʫʭʘʥʠʷ 
(Ŭ) 

ʉʅ3ʉʆʆNʘ, 
0,2 ʤʦʣʴ/ʣ 

ʉʅ2ʉʆʆʅ, 
0,2ʤʦʣʴ/ʣ 

ɼʦ ʥʘʙʫʭʘ- 
ʥʠʷ 

ʇʦʩʣʝ 
ʥʘʙʫʭʘʥʠʷ 

1 0,75 9,25 0,7 1,2 3,6 0,7 

2 1,8 8,2 1 2,2 4,0 1,2 

3 3,7 6,3 0,9 1,8 4,4 1 

4 5,9 4,1 0,9 1,6 4,8 0,7 

5 6,8 3,2 0,9 1,7 5,4 0,8 
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ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʭ ʧʦʣʴʟʳ, ʧʫʪʝʡ ʧʨʦʜʚʠʞʝʥʠʷ ʜʘʥʥʳʭ ʪʦʚʘʨʦʚ  
ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 
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ABSTRACT  
Questionnaire of the students is done and the results of the dairy products consumption 
frequency, their use, and ways to promote these products among young people as a healthy 
food are analyzed. 
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ʄʦʣʦʢʦ ð ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 
ɼʣʷ ʩʪʘʨʳʭ, ʦʩʣʘʙʝʚʰʠʭ ʠ ʙʦʣʴʥʳʭ ʣʶʜʝʡ ʤʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʦʡ ʧʠʱʝʡ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʦʪ ʧʨʦʜʫʢʪ ʩʦʜʝʨʞʠʪ ʩʚʳʰʝ ʩʪʘ ʮʝʥʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʥʝʛʦ 
ʚʭʦʜʷʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚʝʱʝʩʪʚʘ: ʙʝʣʢʠ, ʞʠʨʳ, 
ʫʛʣʝʚʦʜʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ, ʚʠʪʘʤʠʥʳ. ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ ʤʦʣʦʢʘ ʭʦʨʦʰʦ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʣʝʛʢʦ ʠ ʧʦʣʥʦʩʪʴʶ ʫʩʚʘʠʚʘʶʪʩʷ 

ʂʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʣʫʯʘʶʪ ʠʟ ʤʦʣʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ 
ʙʨʦʞʝʥʠʷ ʠ ʠʭ ʠʩʪʦʨʠʷ ʩʚʷʟʘʥʘ ʩ ʜʨʝʚʥʦʩʪʴʶ. ʂʦʯʝʚʳʝ ʧʣʝʤʝʥʘ ʩʢʠʬʦʚ ʫʤʝʣʠ 
ʛʦʪʦʚʠʪʴ ʠ ʫʧʦʪʨʝʙʣʷʣʠ ʢʫʤʳʩ - ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʥʘʧʠʪʦʢ ʠʟ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ. ʀʟ 
ʢʦʨʦʚʴʝʛʦ ʠʣʠ ʦʚʝʯʴʝʛʦ ʤʦʣʦʢʘ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʜʨʝʚʥʝʡ 
ʀʥʜʠʠ, ʈʠʤʝ, ɻʨʝʮʠʠ, ɿʘʢʘʚʢʘʟʴʝ. ʅʘʮʠʦʥʘʣʴʥʳʤʠ ʢʠʩʣʦʤʦʣʦʯʥʳʤʠ ʥʘʧʠʪʢʘʤʠ, 
ʧʦ̫ʚʠʚʰʠʤʠʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʷʚʣʷʶʪʩʷ  ʧʨʦʩʪʦʢʚʘʰʘ ʠ ʚʘʨʝʥʝʮ. 

ʂʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʫʩʚʘʠʚʘʶʪʩʷ ʣʫʯʰʝ, ʯʝʤ ʤʦʣʦʢʦ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 
ʪʝʤ, ʯʪʦ ʦʥʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʩʝʢʨʝʪʦʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʞʝʣʝʟʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʠʥʪʝʥʩʠʚʥʝʝ ʚʳʜʝʣʷʶʪ ʬʝʨʤʝʥʪʳ, 
ʢʦʪʦʨʳʝ ʫʩʢʦʨʷʶʪ ʧʝʨʝʚʘʨʠʚʘʥʠʝ ʧʠʱʠ. ɹʣʘʛʦʪʚʦʨʥʦ ʜʝʡʩʪʚʫʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʚʝʱʝʩʪʚʘ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʩʢʚʘʰʠʚʘʥʠʠ ʤʦʣʦʢʘ (ʤʦʣʦʯʥʘʷ 
ʢʠʩʣʦʪʘ, ʩʧʠʨʪ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʚʠʪʘʤʠʥʳ). ʏʘʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʚʳʜʝʣʷʶʪ 
ʘʥʪʠʙʠʦʪʠʢʠ (ʥʠʟʠʥ, ʩʪʨʝʧʪʦʤʠʮʠʥ ʠ ʜʨ.). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ  ʢʠʩʣʦʤʦʣʦʯʥʳʝ 
ʧʨʦʜʫʢʪʳ ʧʨʠ ʣʝʯʝʥʠʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʫʙʝʨʢʫʣʝʟ, ʟʘʙʦʣʝʚʘʥʠʷ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʤʘʣʦʢʨʦʚʠʷ ʠ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ.  

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ 
ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʧʨʦʜʫʢʪʘʭ, ʫʛʥʝʪʘʶʪ ʛʥʠʣʦʩʪʥʳʝ ʙʘʢʪʝʨʠʠ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ 
ʪʨʘʢʪʝ ʯʝʣʦʚʝʢʘ. ʇʨʝʧʷʪʩʪʚʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʥʠʣʦʩʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʤʦʣʦʯʥʘʷ 
ʢʠʩʣʦʪʘ, ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪ ʨʅ ʩʨʝʜʳ. 

ʀʥʩʪʠʪʫʪʦʤ ʧʠʪʘʥʠʷ ʈɸʄʅ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʥʦʨʤʳ 
ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ ð 392 ʢʛ (ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ 
ʤʦʣʦʢʦ): ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ ð 116 ʢʛ, ʤʘʩʣʦ ʩʣʠʚʦʯʥʦʝ ð 6,1 ʢʛ, ʩʤʝʪʘʥʘ ð 6,5 ʢʛ, 
ʪʚʦʨʦʛ ð 8,8 ʢʛ, ʩʳʨ ð 6,1 ʢʛ, ʤʦʨʦʞʝʥʦʝ ð 8 ʢʛ, ʤʦʣʦʯʥʳʝ ʢʦʥʩʝʨʚʳ ð 3 ʢʛ, 
ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ ð 12,3 ʢʛ. 
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ʄʦʥʠʪʦʨʠʥʛ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʩʷ ʚ 
ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʅʘ ʧʨʠʣʘʚʢʘʭ ʤʘʛʘʟʠʥʦʚ ʥʘʰʝʛʦ ʛʦʨʦʜʘ ʥʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʦʜʫʢʪʳ ʆʨʣʦʚʩʢʦʡ, ɹʨʷʥʩʢʦʡ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɿʥʘʷ ʦ 
ʙʦʛʘʪʦʤ ʩʦʩʪʘʚʝ ʤʦʣʦʢʘ ʠ ʧʦʣʴʟʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʠ, ʤʳ 
ʨʝʰʠʣʠ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʰʝʤ ʚʫʟʝ. ɺ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ 
ʦʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠ 
ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʚʳʙʦʨʘ  ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ  ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ.  50 ʩʪʫʜʝʥʪʦʚ ʚ 
ʚʦʟʨʘʩʪʝ 19-20 ʣʝʪ ʦʪʚʝʪʠʣʠ ʥʘ ʚʦʧʨʦʩʳ ʘʥʢʝʪʳ. 

 
ɸʥʢʝʪʘ 

1. ʂʘʢʠʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ɺʳ ʫʧʦʪʨʝʙʣʷʝʪʝ ʚ ʧʠʱʫ ʯʘʱʝ ʚʩʝʛʦ? 
2. ʂʘʢ ʯʘʩʪʦ ɺʳ ʫʧʦʪʨʝʙʣʷʝʪʝ ʚ ʧʠʱʫ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ? 
3. ʇʦʯʝʤʫ ɺʳ ʫʧʦʪʨʝʙʣʷʝʪʝ  ʚ ʧʠʱʫ ʤʦʣʦʢʦ ʠʣʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ? 
4. ɺ ʯʝʤ ʧʦʣʴʟʘ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ? 
5. ʏʪʦ ɺʳ ʧʨʝʜʧʦʯʠʪʘʝʪʝ: ʤʦʣʦʢʦ ʠʣʠ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ? 
6. ʇʨʝʜʣʦʞʠʪʝ ʨʝʢʣʘʤʫ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʘʥʢʝʪʳ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 
ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ (%): ʤʦʣʦʢʦ - 82,1; ʡʦʛʫʨʪ ï 67,8; ʪʚʦʨʦʛ ʠ 
ʩʤʝʪʘʥʘ - ʧʦ 53, 5; ʢʝʬʠʨ ï 50; ʩʳʨ ï 28,5; ʨʷʞʝʥʢʘ ï 17,8; ʘʡʨʘʥ ï 3,57; ʪʘʥ ï 3,51. 
ʉʪʫʜʝʥʪʳ ʫʧʦʪʨʝʙʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʥʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʶʪ 
ʪʨʘʜʠʮʠʦʥʥʳʤ ʜʣʷ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ ʧʨʦʜʫʢʪʘʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʡʦʛʫʨʪʘ. ʏʘʱʝ ʚʩʝʛʦ 
ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʧʠʱʫ ʤʦʣʦʢʦ, ʡʦʛʫʨʪ, ʪʚʦʨʦʛ, ʩʤʝʪʘʥʫ ʠ ʢʝʬʠʨ. ʆʙʳʯʥʦ ʠʟ 
ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʫʞʯʠʥʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʤʝʪʘʥʫ, ʘ ʞʝʥʱʠʥʳ ï ʪʚʦʨʦʛ.  

ʏʘʩʪʦʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪʨʘʞʝʥʘ ʥʘ ʜʠʘʛʨʘʤʤʝ 1. 
ɽʞʝʜʥʝʚʥʦ ʫʧʦʪʨʝʙʣʷʶʪ ʤʦʣʦʢʦ 46,4% ʨʝʩʧʦʥʜʝʥʪʦʚ, 2-3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ - 43%, ʨʝʜʢʦ ï 
10,6%. ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʥʝ ʦʢʘʟʘʣʦʩʴ ʪʝʭ, ʢʪʦ ʥʝ ʫʧʦʪʨʝʙʣʷʝʪ ʚ ʧʠʱʫ ʤʦʣʦʢʦ ʠʣʠ 
ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʋʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪ ʘʥʢʝʪʠʨʫʝʤʳʭ, ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʦʙʨʝʪʘʶʪ 
ʥʘʠʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʤʳʰʝʯʥʦʡ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, 
ʦʙʱʝʛʦ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʦʛʦ ʨʘʩʪʫʱʝʛʦ ʦʨʛʘʥʠʟʤʘ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʫʤʝʥʴʰʘʝʪʩʷ 
ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʜʥʘʢʦ, ʥʘʰʠ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 
ʦʙʨʘʪʥʦʤ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʢʦʥʪʠʥʛʝʥʪʦʤ ʩʪʫʜʝʥʪʦʚ, ʧʦʣʦʚʠʥʘ ʢʦʪʦʨʳʭ 
ʠʟ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʠ ʧʨʠʚʳʯʢʘ ʫʧʦʪʨʝʙʣʷʪʴ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʝʪʩʷ 
ʩʝʤʝʡʥʦʡ ʪʨʘʜʠʮʠʝʡ. 

 
 

ɼʠʘʛʨʘʤʤʘ 1 ʏʘʩʪʦʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 
 
ʅʘ ʚʦʧʨʦʩ ʦ ʧʨʠʯʠʥʘʭ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʤʦʣʦʢʘ ʠʣʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ,  

ʩʪʫʜʝʥʪʳ ʜʘʣʠ ʩʣʝʜʫʶʱʠʝ ʦʪʚʝʪʳ: ʧʦʣʝʟʥʦ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʥʨʘʚʷʪʩʷ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, 
ʜʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʜʦʩʪʫʧʥʦʤ ʮʝʥʦʚʦʤ ʜʠʘʧʘʟʦʥʝ, ʫʜʦʙʥʳ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ. 
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ʇʦʣʴʟʫ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʪʫʜʝʥʪʳ ʦʙʦʩʥʦʚʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
ʫʣʫʯʰʘʶʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʬʦʨʤʠʨʫʶʪ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʦʣʝʟʥʫʶ ʤʠʢʨʦʬʣʦʨʫ 
ʢʠʰʝʯʥʠʢʘ, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʙʝʣʢʘ ʠ ʢʘʣʴʮʠʷ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ 
ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʟʥʘʶʪ ʦ 
ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚʘʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʜʘʶʪ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʦʪʚʝʪʳ. 

ʇʨʝʜʧʦʯʪʝʥʠʷ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʤʦʣʦʢʘ ʠʣʠ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ 2. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ, ʠʟ ʯʠʩʣʘ ʘʥʢʝʪʠʨʫʝʤʳʭ, 
ʫʧʦʪʨʝʙʣʷʶʪ ʤʦʣʦʢʦ (53,5%),  32,1% - ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʘ 13,4% ʫʧʦʪʨʝʙʣʷʶʪ 
ʠ ʤʦʣʦʢʦ ʠ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. 

 
ɼʠʘʛʨʘʤʤʘ 2 ʇʨʝʜʧʦʯʪʝʥʠʷ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʤʦʣʦʢʘ ʠʣʠ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

 
ɼʣʷ ʧʨʦʧʘʛʘʥʜʳ ʧʦʣʴʟʳ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʪʫʜʝʥʪʳ 

ʧʨʝʜʣʦʞʠʣʠ ʩʣʝʜʫʶʱʝʝ: 
- ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʩʪʦʣʦʚʦʡ ʠ ʙʫʬʝʪʝ; 
- ʧʨʦʚʝʩʪʠ ʢʦʥʢʫʨʩ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʣʫʯʰʠʡ ʧʣʘʢʘʪ, ʣʠʩʪʦʚʢʫ ʠ ʪ.ʧ. ʦ ʧʦʣʴʟʝ ʤʦʣʦʢʘ 
ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ; 
- ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʝʛʫʩʪʘʮʠʶ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʙʫʬʝʪʝ 
ʫʥʠʚʝʨʩʠʪʝʪʘ; 
- ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʟʜʘʯʫ ʣʠʩʪʦʚʦʢ ʦ ʧʦʣʴʟʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ;  
- ʧʨʦʚʝʩʪʠ ʙʝʩʝʜʫ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʠʪʘʥʠʠ; 
- ʧʨʝʜʣʦʞʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʤʝʱʘʪʴ ʥʘ ʫʧʘʢʦʚʢʝ ʚʘʞʥʫʶ 
ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʴʟʝ ʤʦʣʦʢʘ, ʠʩʪʦʨʠʠ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ; 
- ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʘʩʪʝʨ-ʢʣʘʩʩ ʧʦ ʧʨʠʛʦʪʦʚʣʝʥʠʶ ʙʣʶʜ ʠʟ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ʠ ʦʙʤʝʥʫ ʨʝʮʝʧʪʦʚ; 
- ʧʨʦʚʝʩʪʠ ʙʝʩʝʜʫ ʦ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ ʚ ʢʦʩʤʝʪʠʢʝ. 

ɼʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʯʝʨʝʟ ʢʫʨʘʪʦʨʩʢʠʝ ʯʘʩʳ, 
ʬʘʢʫʣʴʪʝʪʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʥʢʫʨʩʳ ʧʦ ʧʨʦʬʝʩʩʠʠ. 

ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʛʦʪʦʚʳʤʠ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ, 
ʥʝ ʪʨʝʙʫʶʪ ʟʘʪʨʘʪ ʥʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠʣʠ ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʙʦʛʘʪʳ ʙʝʣʢʦʤ ʠ 
ʜʨʫʛʠʤʠ ʧʦʣʝʟʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʫʶ ʩʪʦʠʤʦʩʪʴ. ɺ ʩʠʣʫ 
ʜʘʥʥʳʭ ʧʨʠʯʠʥ ʦʥʠ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʧʠʱʝʚʦʤ ʨʘʮʠʦʥʝ 
ʤʦʣʦʜʝʞʠ.   

ʄʦʣʦʜʝʞʴ ʜʦʣʞʥʘ ʚʳʙʠʨʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ  ʢ ʵʪʦʤʫ 
ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ. ɿʘʙʦʪʘ ʦ ʙʫʜʫʱʝʤ ʩʪʨʘʥʳ, ʦ ʟʜʦʨʦʚʴʝ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ 
ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʥʘʰʝʛʦ ʙʫʜʫʱʝʛʦ.  
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1. ɻʦʨʙʘʪʦʚʘ ʂ.ʂ. ɹʠʦʭʠʤʠʷ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. - ʄ.: ʂʦʣʦʩ, 1997. 
2. ɼʤʠʪʨʠʯʝʥʢʦ ʄ.ʀ., ʇʠʣʠʧʝʥʢʦ ʊ.ɺ. ʊʦʚʘʨʦʚʝʜʝʥʠʝ ʠ ʵʢʩʧʝʨʪʠʟʘ ʧʠʱʝʚʳʭ ʞʠʨʦʚ, 
ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. - ʉʇʙ.: ʇʠʪʝʨ, 2004. 
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ABSTRACT 
The organoleptic researches are conducted and the physical and chemical characteristics of 
milk quality are identified. 
 

KEY WORDS 
organoleptic characteristics, milk, physical and chemical characteristics of milk. 
 

ɺʳʩʦʢʘʷ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʤʦʣʦʢʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 200 
ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚ: ʜʦ 20 ʘʤʠʥʦʢʠʩʣʦʪ, ʦʢʦʣʦ 60 ʞʠʨʥʳʭ 
ʢʠʩʣʦʪ, ʮʝʣʳʡ ʥʘʙʦʨ ʩʘʭʘʨʦʚ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʢʘʣʴʮʠʡ, 
ʤʘʛʥʠʡ, ʢʘʣʠʡ, ʥʘʪʨʠʡ, ʬʦʩʬʦʨ, ʩʝʨʘ ʠ ʜʨ.),  ʚʠʪʘʤʠʥʳ (ʨʝʪʠʥʦʣ, ʪʠʘʤʠʥ, ʨʠʙʦʬʣʘʚʠʥ, 
ʢʦʙʘʣʘʤʠʥ, ʢʘʣʴʮʠʬʝʨʦʣ), ʬʝʨʤʝʥʪʳ, ʛʦʨʤʦʥʳ, ʠʤʤʫʥʥʳʝ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ 
ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ɹʣʘʛʦʜʘʨʷ ʣʝʯʝʙʥʳʤ ʠ ʜʠʝʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʰʠʨʦʢʦ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʪʘʥʠʠ ʣʶʜʝʡ. ɼʠʝʪʠʯʝʩʢʠʝ ʠ ʣʝʯʝʙʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʣʠʯʠʝʤ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ 
ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʤʠ ʠ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʚʣʠʷʶʱʠʭ ʥʘ ʛʥʠʣʦʩʪʥʫʶ ʠ 
ʙʦʣʝʟʥʝʪʚʦʨʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ. ʇʨʠ ʥʝʚʳʩʦʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʠ ʤʦʣʦʢʘ 
ʢʦʨʦʚʴʝʛʦ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 62 ʢʢʘʣ, ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ 
ʣʶʜʷʤ, ʢʦʪʦʨʳʝ ʥʝʨʘʚʥʦʜʫʰʥʳ ʢ ʩʚʦʝʤʫ ʚʥʝʰʥʝʤʫ ʚʠʜʫ. 

ʄʦʣʦʢʦ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʠʪʘʥʠʠ ʜʝʪʝʡ, ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ 
ʞʝʥʱʠʥ, ʘ ʪʘʢʞʝ ʧʦʞʠʣʳʭ ʠ ʙʦʣʴʥʳʭ ʣʶʜʝʡ. 

ʅʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʙʨʘʟʮʳ ʤʦʣʦʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʆʨʣʦʚʩʢʦʡ, ɹʨʷʥʩʢʦʡ, 
ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʥʘʰʝʛʦ ʛʦʨʦʜʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
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ɺʥʝʰʥʠʡ ʚʠʜ ɹʝʟ ʦʩʘʜʢʘ ʠ 
ʭʣʦʧʴʝʚ 

ɹʝʟ ʦʩʘʜʢʘ ʠ 
ʭʣʦʧʴʝʚ 

ɹʝʟ ʦʩʘʜʢʘ ʠ 
ʭʣʦʧʴʝʚ 

ɹʝʟ ʦʩʘʜʢʘ ʠ 
ʭʣʦʧʴʝʚ 

ɹʝʟ ʦʩʘʜʢʘ ʠ 
ʭʣʦʧʴʝʚ 

ɹʝʟ ʦʩʘʜʢʘ ʠ 
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ʥʘʪʫʨʘʣʴʥʦʤʫ 
ʤʦʣʦʢʫ 

ʉʚʦʡʩʪʚʝʥʥʳʡ 
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ɹʝʟ ʧʦʩʪʦʨʦʥʥʠʭ 
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ɺʩʝ ʦʙʨʘʟʮʳ ʤʦʣʦʢʘ ʠʤʝʶʪ ʚʥʝʰʥʠʡ ʚʠʜ ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ, ʦʜʥʦʨʦʜʥʫʶ 
ʢʦʥʩʠʩʪʝʥʮʠʶ, ʩʣʘʜʢʦʚʘʪʳʡ ʚʢʫʩ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ, ʟʘʧʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʥʘʪʫʨʘʣʴʥʦʤʫ ʤʦʣʦʢʫ. ʈʘʟʣʠʯʘʶʪʩʷ ʦʙʨʘʟʮʳ ʧʦ ʮʚʝʪʫ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʣʦʢʫ 
ʧʝʨʚʦʛʦ ʩʦʨʪʘ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʚʦʩʧʨʠʷʪʠʷ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ: 
ʟʨʝʥʠʷ, ʩʣʫʭʘ, ʦʙʦʥʷʥʠʷ, ʦʩʷʟʘʥʠʷ ʠ ʚʢʫʩʘ. ʉ ʧʦʤʦʱʴʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 
ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʵʩʪʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 
ʥʝʢʦʪʦʨʳʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 
ʷʚʣʷʶʪʩʷ ʩʝʥʩʦʨʥʳʡ, ʜʝʛʫʩʪʘʮʠʦʥʥʳʡ ʠ ʜʨ. ʤʝʪʦʜʳ.  

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʪʥʦʩʷʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʙʳʩʪʨʦʪʘ 
ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤʠ 
ʩʝʥʩʦʨʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʥʝʰʥʝʛʦ 
ʚʠʜʘ, ʚʢʫʩʘ, ʟʘʧʘʭʘ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ.  

ʅʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʫʨʦʚʥʝ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʥʝ 
ʪʨʝʙʫʝʪʩʷ ʫʤʝʥʠʷ ʨʘʟʣʠʯʘʪʴ ʚʩʶ ʛʘʤʤʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʪʝʥʢʦʚ ʮʚʝʪʘ, ʚʢʫʩʘ, ʟʘʧʘʭʘ. 
ʇʨʠ ʵʢʩʧʝʨʪʥʦʡ ʞʝ ʦʮʝʥʢʝ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʷʭ 
ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ. 
 
ʊʘʙʣʠʮʘ 2 - ʌʠʟʠʢʦï ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
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ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʘʥʘʣʠʟʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ 

ʩʦʨʪʘ ʤʦʣʦʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠ 
ʧʨʘʚʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʢʘʢ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 
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ɸʅʅʆʊɸʎʀʗ 
ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚ 
ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʝ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 
ʞʝʣʝʟʘ ʚ ʦʪʨʫʙʷʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʩʢʦʪʘ ʚ ʆɸʆ çʄʘʩʣʦʚʦè 
ʦʪʜʝʣʝʥʠʷ ɹʘʢʣʘʥʦʚʦ.  
 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ɹʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʨʦʚʘ, ʢʦʨʤʘ, ʘʥʘʣʠʟ, ʞʝʣʝʟʦ. 

 
ABSTRACT  
The aim of the article is to analyze the content of biogenic elements in the feed for cattle . 
Particular attention is paid to the study of the iron content in the bran, which are used to feed 
livestock in OJSC " Maslovo " of the Baklanovo department . 
 
KEY WORDS 
Nutrients, cow, feeds, analysis, iron. 

 
ɹʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ - ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʧʦʩʪʦʷʥʥʦ ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʦʨʛʘʥʠʟʤʦʚ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʝʡʰʠʤʠ ʙʠʦʛʝʥʥʳʤʠ 
ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ: ʢʠʩʣʦʨʦʜ, ʫʛʣʝʨʦʜ, ʚʦʜʦʨʦʜ, ʘʟʦʪ, ʘ ʪʘʢʞʝ ʢʘʣʴʮʠʡ, ʢʘʣʠʡ, 
ʢʨʝʤʥʠʡ, ʤʘʛʥʠʡ, ʬʦʩʬʦʨ, ʩʝʨʘ, ʥʘʪʨʠʡ, ʭʣʦʨ, ʞʝʣʝʟʦ. ʀʭ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ - ʙʦʣʝʝ 
0,01 % ʙʠʦʤʘʩʩʳ. ʕʪʠ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʩʦʩʪʘʚʣʷʶʪ ʛʨʫʧʧʫ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ. ʎʠʥʢ, 
ʤʝʜʴ, ʤʳʰʴʷʢ, ʤʘʨʛʘʥʝʮ, ʙʦʨ, ʬʪʦʨ, ʚʘʥʘʜʠʡ, ʙʨʦʤ, ʤʦʣʠʙʜʝʥ, ʞʝʣʝʟʦ, ʨʘʜʠʡ 
ʦʪʥʦʩʷʪʩʷ ʢ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ. ʆʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ: 

ʦʪ  (ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʤʝʥʪʦʚ) ʜʦ % (ʜʣʷ ʨʘʜʠʷ). 
ʂʠʩʣʦʨʦʜ. ʆʩʥʦʚʥʦʡ (ʬʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʦʡ) ʬʫʥʢʮʠʝʡ ʢʠʩʣʦʨʦʜʘ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʫʯʘʩʪʠʝ ʢʘʢ ʦʢʠʩʣʠʪʝʣʷ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʷʭ ʚ ʦʨʛʘʥʠʟʤʝ. 
ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʢʠʩʣʦʨʦʜʘ, ʦʨʛʘʥʠʟʤʳ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʩʧʦʩʦʙʥʳ ʫʪʠʣʠʟʠʨʦʚʘʪʴ 
(ʬʘʢʪʠʯʝʩʢʠ çʩʞʠʛʘʪʴè) ʨʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ (ʫʛʣʝʚʦʜʳ, ʞʠʨʳ, ʙʝʣʢʠ) ʩ ʠʟʚʣʝʯʝʥʠʝʤ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʥʝʨʛʠʠ çʩʛʦʨʘʥʠʷè ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ. 

ʋʛʣʝʨʦʜ. ʂʘʢ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ-ʦʨʛʘʥʦʛʝʥʳ, ʫʛʣʝʨʦʜ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ 
ʵʣʝʤʝʥʪʘ ʥʝ ʦʙʣʘʜʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʴʶ ʦʙʣʘʜʘʶʪ ʝʛʦ 
ʩʦʝʜʠʥʝʥʠʷ. ʀʟ ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫʛʣʝʨʦʜʘ ʩʦʩʪʦʷʪ ʚʩʝ ʪʢʘʥʠ ʦʨʛʘʥʠʟʤʘ; 
ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʩʝʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ; ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 
ʫʯʘʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ; ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʩʦʝʜʠʥʝʥʠʡ ʫʛʣʝʨʦʜʘ 
ʦʙʨʘʟʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʵʥʝʨʛʠʷ; ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (IV) CO2, 
ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʫʛʣʝʨʦʜʘ, ʩʪʠʤʫʣʠʨʫʝʪ 
ʜʳʭʘʪʝʣʴʥʳʡ ʮʝʥʪʨ, ʨʝʛʫʣʠʨʫʝʪ ʟʥʘʯʝʥʠʝ ʨʅ ʢʨʦʚʠ [2]. 

ɺʦʜʦʨʦʜ. ɺʦʜʦʨʦʜ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʥʝ ʦʙʣʘʜʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʮʝʥʥʦʩʪʴʶ. ɼʣʷ ʦʨʛʘʥʠʟʤʘ ʚʘʞʥʳ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʦʥ ʚʭʦʜʠʪ, ʘ 
ʠʤʝʥʥʦ ʚʦʜʘ, ʙʝʣʢʠ, ʞʠʨʳ, ʫʛʣʝʚʦʜʳ, ʚʠʪʘʤʠʥʳ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʤʠʥʝʨʘʣʦʚ) ʠ ʪ.ʜ. ʅʘʠʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ, ʢʦʥʝʯʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʝʜʠʥʝʥʠʝ ʚʦʜʦʨʦʜʘ ʩ ʢʠʩʣʦʨʦʜʦʤ ï ʚʦʜʘ, ʢʦʪʦʨʘʷ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʩʨʝʜʦʡ 
ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʩʝʭ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ. ɼʨʫʛʦʡ ʛʨʫʧʧʦʡ ʚʘʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʦʜʦʨʦʜʘ 
ʷʚʣʷʶʪʩʷ ʢʠʩʣʦʪʳ ï ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʩʚʦʙʦʞʜʘʪʴ ʠʦʥ ʚʦʜʦʨʦʜʘ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ 
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ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʅ ʩʨʝʜʳ. ʅʝʤʘʣʦʚʘʞʥʦʡ ʬʫʥʢʮʠʝʡ ʚʦʜʦʨʦʜʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʝʛʦ 
ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ, ʥʘʧʨʠʤʝʨ, ʬʦʨʤʠʨʫʶʪ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʙʝʣʢʦʚ ʠ ʜʚʫʭʮʝʧʦʯʝʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ɼʅʂ [4]. 

ɸʟʦʪ. ʏʠʩʪʳʡ (ʵʣʝʤʝʥʪʘʨʥʳʡ) ʘʟʦʪ ʩʘʤ ʧʦ ʩʝʙʝ ʥʝ ʦʙʣʘʜʘʝʪ ʢʘʢʦʡ-ʣʠʙʦ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʴʶ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʘʟʦʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʊʘʢ ʚ 
ʩʦʩʪʘʚʝ ʘʤʠʥʦʢʠʩʣʦʪ ʦʥ ʦʙʨʘʟʫʝʪ ʧʝʧʪʠʜʳ ʠ ʙʝʣʢʠ (ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚʩʝʭ 
ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ); ʚ ʩʦʩʪʘʚʝ ʥʫʢʣʝʦʪʠʜʦʚ ʦʙʨʘʟʫʝʪ ɼʅʂ ʠ ʈʅʂ (ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ 
ʧʝʨʝʜʘʝʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚʥʫʪʨʠ ʢʣʝʪʢʠ ʠ ʧʦ ʥʘʩʣʝʜʩʪʚʫ); ʚ ʩʦʩʪʘʚʝ ʛʝʤʦʛʣʦʙʠʥʘ 
ʫʯʘʩʪʚʫʝʪ ʚ ʪʨʘʥʩʧʦʨʪʝ ʢʠʩʣʦʨʦʜʘ ʦʪ ʣʝʛʢʠʭ ʧʦ ʦʨʛʘʥʘʤ ʠ ʪʢʘʥʝʡ. 

ʅʝʢʦʪʦʨʳʝ ʛʦʨʤʦʥʳ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʠʟʚʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪ, ʘ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʘʟʦʪ (ʠʥʩʫʣʠʥ, ʛʣʶʢʘʛʦʥ, ʪʠʨʦʢʩʠʥ, ʘʜʨʝʥʘʣʠʥ ʠ ʧʨ.). 
ʅʝʢʦʪʦʨʳʝ ʤʝʜʠʘʪʦʨʳ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ çʦʙʱʘʶʪʩʷè ʥʝʨʚʥʳʝ ʢʣʝʪʢʠ ʪʘʢʞʝ ʠʤʝʶʪ 
ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʘʪʦʤ ʘʟʦʪʘ (ʘʮʝʪʠʣʭʦʣʠʥ). ʊʘʢʦʝ ʩʦʝʜʠʥʝʥʠʷ ʢʘʢ ʦʢʩʠʜ ʘʟʦʪʘ (II) ʠ ʝʛʦ 
ʠʩʪʦʯʥʠʢʠ (ʥʘʧʨʠʤʝʨ, ʥʠʪʨʦʛʣʠʮʝʨʠʥ ï ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʩʥʠʞʝʥʠʷ 
ʜʘʚʣʝʥʠʷ) ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʛʣʘʜʢʫʶ ʤʫʩʢʫʣʘʪʫʨʫ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ 
ʝʝ ʨʘʩʩʣʘʙʣʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ ʚ ʮʝʣʦʤ (ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʜʘʚʣʝʥʠʷ). 

ʂʘʣʴʮʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʣʴʮʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʩʪʨʫʢʪʫʨʥʳʤ 
ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʩʪʝʡ ʠ ʟʫʙʦʚ.  ʊʘʢʞʝ ʢʘʣʴʮʠʡ ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʣʝʪʦʯʥʳʭ 
ʤʝʤʙʨʘʥ, ʘ ʪʘʢʞʝ ʠʥʠʮʠʠʨʫʝʪ ʦʪʚʝʪʳ ʢʣʝʪʦʢ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʥʝʰʥʠʝ ʩʪʠʤʫʣʳ. 
ʇʨʠʩʫʪʩʪʚʠʝ ʢʘʣʴʮʠʷ ʚ ʢʣʝʪʢʠ ʠʣʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʡ ʩʨʝʜʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʮ, ʩʝʢʨʝʮʠʶ ʠ ʧʝʨʠʩʪʘʣʴʪʠʢʫ. 
ʂʘʣʴʮʠʡ ʨʝʛʫʣʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʤʥʦʛʠʭ ʬʝʨʤʝʥʪʦʚ (ʚʢʣʶʯʘʷ ʬʝʨʤʝʥʪʳ ʩʠʩʪʝʤ 
ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ). ʂʘʣʴʮʠʡ ʨʝʛʫʣʠʨʫʝʪ ʨʘʙʦʪʫ ʥʝʢʦʪʦʨʳʭ ʵʥʜʦʢʨʠʥʥʳʭ ʞʝʣʝʟ, 
ʦʙʣʘʜʘʝʪ ʜʝʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʠʤ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ. 

ʂʘʣʠʡ. ʂʘʣʠʡ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʚʘʞʥʝʡʰʠʤʠ ʵʣʝʢʪʨʦʣʠʪʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʝ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ ʦʨʛʘʥʠʟʤʘ ʠ ʚ 
ʢʣʝʪʢʘʭ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ ʙʫʬʝʨʥʳʭ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 
ʧʦʪʝʥʮʠʘʣ ʥʘ ʤʝʤʙʨʘʥʘʭ ʢʣʝʪʦʢ ʚʩʝʭ ʪʢʘʥʝʡ. ɻʣʘʚʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʢʘʣʠʷ - 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʣʠʪʘʤʠ (ʥʘʪʨʠʡ, ʭʣʦʨ) ʨʘʟʥʠʮʳ 
ʧʦʪʝʥʮʠʘʣʦʚ ʥʘ ʤʝʤʙʨʘʥʘʭ ʢʣʝʪʦʢ ʠ ʧʝʨʝʜʘʯʘ ʝʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ, 
ʟʘ ʩʯʝʪ ʦʙʤʝʥʘ ʩ ʠʦʥʘʤʠ ʥʘʪʨʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʥʝʨʚʥʳʭ ʠ ʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ. 
ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʢʣʝʪʢʘʭ ʥʘʪʨʠʷ, ʭʣʦʨʘ ʠ ʢʘʣʠʷ. ɺ 
ʦʨʛʘʥʠʟʤʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ 
ʛʦʤʝʦʩʪʘʟ (ʧʦʩʪʦʷʥʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ). ʅʘʨʫʰʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʢʘʣʠʝʤ ʠ 
ʥʘʪʨʠʝʤ ʚʝʜʝʪ ʢ ʧʘʪʦʣʦʛʠʠ ʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʦʙʝʟʚʦʞʠʚʘʥʠʶ, ʤʳʰʝʯʥʦʡ ʩʣʘʙʦʩʪʠ. 

 ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʞʝ ʨʦʣʴ ʥʝʢʦʪʦʨʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ: 
 ʄʝʜʴ. ʗʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ ʤʥʦʛʠʭ ʬʝʨʤʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʫʯʘʩʪʚʫʝʪ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʞʝʣʝʟʘ, ʧʦʚʳʰʘʝʪ 
ʫʩʚʦʝʥʠʝ ʙʝʣʢʦʚ ʠ ʫʛʣʝʚʦʜʦʚ, ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʢʘʥʝʡ ʢʠʩʣʦʨʦʜʦʤ, 
ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʨʦʩʪʝ ʢʦʩʪʝʡ, ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʩʪʨʫʢʪʫʨʫ ʢʦʩʪʝʡ, ʭʨʷʱʝʡ, ʩʫʭʦʞʠʣʠʡ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʣʘʩʪʠʯʥʦʩʪʴ ʩʪʝʥʦʢ ʢʨʦʚʝʥʦʩʥʳʭ 
ʩʦʩʫʜʦʚ, ʘʣʴʚʝʦʣ, ʢʦʞʠ, ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʚ 
ʪ.ʯ. ʧʨʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ (ʥʘʧʨʠʤʝʨ, ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʘʨʪʨʠʪʘ), ʫʯʘʩʪʚʫʝʪ ʚ 
ʦʙʨʘʟʦʚʘʥʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʩʦʟʨʝʚʘʥʠʠ ʵʨʠʪʨʦʮʠʪʦʚ [3,4]. 

ɾʝʣʝʟʦ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪ ʢʠʩʣʦʨʦʜʘ (ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʛʝʤʦʛʣʦʙʠʥʘ), 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪ ʵʣʝʢʪʨʦʥʦʚ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʷʭ 
ʦʨʛʘʥʠʟʤʘ (ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʮʠʪʦʭʨʦʤʦʚ ʠ ʞʝʣʝʟʦʩʝʨʦʧʨʦʪʝʠʜʦʚ), ʫʯʘʩʪʚʫʝʪ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ɹʨʦʤ. ɹʨʦʤ ʠʟʙʠʨʘʪʝʣʴʥʦ ʫʩʠʣʠʚʘʝʪ ʨʷʜ ʪʦʨʤʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 
ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʨʘʥʝʝ ʧʨʝʧʘʨʘʪʳ ʙʨʦʤʘ ʥʘʟʥʘʯʘʣʠ ʢʘʢ ʫʩʧʦʢʘʠʚʘʶʱʝʝ ʩʨʝʜʩʪʚʦ). 

ʄʦʣʠʙʜʝʥ. ʄʦʣʠʙʜʝʥ - ʢʦʬʘʢʪʦʨ ʤʥʦʛʠʭ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʤʝʪʘʙʦʣʠʟʤ ʘʤʠʥʦʢʠʩʣʦʪ (ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʘʪʦʤ ʩʝʨʳ), ʘ ʪʘʢʞʝ 
ʬʝʨʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʝʪʘʙʦʣʠʟʤ ʧʫʨʠʥʦʚ ʠ ʧʠʨʠʤʠʜʠʥʦʚ, ʧʦʚʳʰʘʝʪ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʚʠʪʘʤʠʥʘ ʉ), ʷʚʣʷʝʪʩʷ 

http://eat-info.ru/references/calories/belki-proteiny/
http://eat-info.ru/references/microelements/natriy/
http://eat-info.ru/references/microelements/zhelezo/
http://eat-info.ru/references/calories/belki-proteiny/
http://eat-info.ru/references/calories/uglevody/
http://eat-info.ru/references/microelements/kislorod/
http://eat-info.ru/references/calories/aminokisloty/
http://eat-info.ru/healthy-nutrition/pitanie-i-bolezni/6-2-antioksidanty-v-profilaktike-zabolevaniy.php
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ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʫʣʫʯʰʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʘʟʦʪʘ ʚ ʦʨʛʘʥʠʟʤʝ, 
ʫʚʝʣʠʯʠʚʘʝʪ ʩʠʥʪʝʟ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʦʨʛʘʥʠʟʤʝ [4]. 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʦʟʷʡʩʪʚʘ, ʢʦʨʤʘ ʢʦʪʦʨʦʛʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʦʧʳʪʝ. 
ʍʦʟʷʡʩʪʚʦʤ, ʢʦʨʤʘ ʢʦʪʦʨʦʛʦ ʤʳ ʠʟʫʯʘʣʠ, ʷʚʣʷʝʪʩʷ ʆɸʆ çʄʘʩʣʦʚʦè ʦʪʜʝʣʝʥʠʝ 

çɹʘʢʣʘʥʦʚʦè, ʛʣʘʚʥʳʡ ʟʦʦʪʝʭʥʠʢ ʢʦʪʦʨʦʛʦ - ɿʘʨʫʙʠʥ ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ. ʇʦʨʦʜʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï ʯʝʨʥʘʷ ʧʸʩʪʨʘʷ. ʆʩʝʤʝʥʝʥʠʝ - ʠʩʢʫʩʩʪʚʝʥʥʦʝ. 

ʋʜʦʡ ï 14 ʢʛ ʚ ʩʫʪʢʠ ʥʘ ʬʫʨʘʞʥʫʶ ʢʦʨʦʚʫ. ʉʨʝʜʥʠʡ ʚʝʩ ʞʠʚʦʪʥʦʛʦ ï 500 ʢʛ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʞʝʣʝʟʘ ʚ ʢʦʨʤʝ.  
ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʨʤ ï ʦʪʨʫʙʠ. 
ɺ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʜʣʷ ʘʥʘʣʠʟʘ ʪʠʛʝʣʴ ʦʪʚʝʰʠʚʘʝʤ 5 ʛ ʢʦʨʤʘ ʠ ʦʟʦʣʷʝʤ ʚ 

ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 500-550Üʉ ʜʦ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʟʦʣʳ. ʇʦʩʣʝ 
ʦʟʦʣʝʥʠʷ ʪʠʛʝʣʴ ʩ ʟʦʣʦʡ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʧʦʤʝʱʘʝʤ ʚ ʵʢʩʠʢʘʪʦʨ. ʈʘʩʪʚʦʨʷʝʤ ʟʦʣʫ ʚ 15 
ʤʣ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ (1:1)  ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʠ ʥʘʛʨʝʚʘʝʤ ʧʦʯʪʠ ʜʦ ʢʠʧʝʥʠʷ ʚ ʪʝʯʝʥʠʠ 
15 ʤʠʥʫʪ. 

ʈʘʩʪʚʦʨ ʬʠʣʴʪʨʫʝʤ ʚ ʭʠʤʠʯʝʩʢʠʡ ʩʪʘʢʘʥʯʠʢ, ʪʠʛʝʣʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 
ʦʧʦʣʘʩʢʠʚʘʝʤ ʥʝʙʦʣʴʰʠʤʠ ʧʦʨʮʠʷʤʠ ʚʦʜʳ, ʚʳʣʠʚʘʷ ʝʝ ʪʫʜʘ ʞʝ. ɺ ʧʦʣʫʯʝʥʥʳʡ 
ʨʘʩʪʚʦʨ ʜʦʙʘʚʣʷʝʤ 2-3 ʢʘʧʣʠ ʬʝʥʦʣʬʪʘʣʝʠʥʘ ʠ 40-% ʨʘʩʪʚʦʨ ʝʜʢʦʛʦ ʥʘʪʨʘ ʜʦ 
ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʨʦʟʦʚʦʡ ʦʢʨʘʩʢʝ ʨʘʩʪʚʦʨʘ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʪʘʢʘʥ ʥʘʢʨʳʚʘʝʤ ʩʪʝʢʣʦʤ, ʩʪʘʚʠʤ ʥʘ ʛʦʨʝʣʢʫ ʠ ʤʝʜʣʝʥʥʦ ʢʠʧʷʪʠʤ 
ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ɿʘʪʝʤ ʩʦʜʝʨʞʠʤʦʝ ʩʪʘʢʘʥʘ ʧʦʜʢʠʩʣʷʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʦʣʷʥʦʡ 
ʢʠʩʣʦʪʦʡ ʜʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʦʟʦʚʦʡ ʦʢʨʘʩʢʠ, ʧʝʨʝʥʦʩʠʤ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʠ ʜʦʚʦʜʠʤ 
ʦʙʲʝʤ ʚʦʜʦʡ ʜʦ 50ʤʣ. 

ɺ ʜʨʫʛʫʶ ʢʦʣʙʫ ʚʥʦʩʠʤ 10 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʞʝʣʝʟʘ, ʜʦʙʘʚʣʷʝʤ 5ʤʣ 
ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ, ʪʘʢ ʞʝ ʢʘʢ ʚ ʧʝʨʚʦʡ ʢʦʣʙʝ, ʜʦʚʦʜʠʤ ʦʙʲʝʤ ʜʦ 
50ʤʣ. ʆʙʘ ʨʘʩʪʚʦʨʘ ʠʟ ʢʦʣʙʦʯʝʢ ʧʝʨʝʥʦʩʠʤ ʚ ʜʝʣʠʪʝʣʴʥʳʝ ʚʦʨʦʥʢʠ. ɺ ʢʘʞʜʫʶ ʠʟ ʥʠʭ 
ʜʦʙʘʚʣʷʝʤ ʧʦ 10ʤʣ ʘʤʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʧʦ 5ʤʣ 20% ʨʘʩʪʚʦʨʘ ʨʦʜʘʥʠʩʪʦʛʦ ʢʘʣʠʷ ʠʣʠ 
ʘʤʤʦʥʠʷ. ɼʝʣʠʪʝʣʴʥʳʝ ʚʦʨʦʥʢʠ ʚʩʪʨʷʭʠʚʘʝʤ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʠ ʧʦʩʣʝ ʨʘʩʩʣʦʝʥʠʷ 
ʞʠʜʢʦʩʪʝʡ ʩʣʠʚʘʝʤ ʦʢʨʘʰʝʥʥʳʡ ʞʝʣʝʟʦʤ ʩʣʦʡ ʘʤʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʝ 
ʩʪʘʢʘʥʯʠʢʠ ʠ ʢʦʣʦʨʠʤʝʪʨʠʨʫʶʪ. ɽʩʣʠ ʦʩʪʘʚʰʠʡʩʷ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʩʦʭʨʘʥʷʝʪ ʦʢʨʘʩʢʫ, 
ʪʦ ʚ ʥʝʛʦ ʥʘʣʠʚʘʝʤ ʥʦʚʫʶ ʧʦʨʮʠʶ ʘʤʠʣʦʚʛʦ ʩʧʠʨʪʘ ʠ ʝʱʝ ʨʘʟ ʵʩʪʨʘʛʠʨʫʶʪ ʞʝʣʝʟʦ. ʆʙʝ 
ʧʦʨʮʠʠ ʩʧʠʨʪʘ ʩʣʠʚʘʝʤ ʠ ʢʦʣʠʤʝʪʨʠʨʫʝʤ [1]. 

ʇʨʠ ʢʦʣʦʨʠʤʝʪʨʠʨʦʚʘʥʠʠ ʠʩʧʳʪʫʝʤʦʛʦ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʦʚ ʩʨʘʚʥʠʚʘʝʤ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ ʦʙʦʠʭ ʨʘʩʪʚʦʨʦʚ ʠ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʯʠʪʳʚʘʝʤ 
ʩʦʜʝʨʞʠʤʦʝ ʞʝʣʝʟʘ ʚ 1 ʢʛ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʢʦʨʤʘ ʧʦ ʬʦʨʤʫʣʝ: 

ʭ=A*H1*V*1000/H2*C, 
ʛʜʝ ɸ- ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ 1 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʚ ʤʛ); 
ʅ1 ï ʚʳʩʦʪʘ ʩʣʦʷ ʞʠʜʢʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦ ʰʢʘʣʝ ʢʦʣʦʨʠʤʝʪʨʘ (ʚ ʤʤ); 
V- ʦʙʲʝʤ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ (ʚ ʤʣ); 
ʅ2 ï ʚʳʩʦʪʘ ʩʣʦʷ ʞʠʜʢʦʩʪʠ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦ ʰʢʘʣʝ ʢʦʣʦʨʠʤʝʪʨʘ  ( ʚ ʤʤ); 
ʉ- ʥʘʚʝʩʢʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʢʦʨʤʘ, ʚʟʷʪʘʷ ʜʣʷ ʘʥʘʣʠʟʘ; 
1000- ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʝʨʝʨʘʩʯʝʪʘ ʥʘ 1 ʢʛ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʤʠʣʣʠʛʨʘʤʤʦʚ ʞʝʣʝʟʘ ʚ 1 ʢʛ ʢʦʨʤʘ ʧʨʠ ʝʛʦ ʥʘʪʫʨʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 
ʭ1=(1000-ʧʚ)*ʭ/1000; 

ʇʨʠ ʘʥʘʣʠʟʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ : ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ 1 ʤʣ 
ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ 0,1 ʤʛ; ʚʳʩʦʪʘ ʩʣʦʷ ʞʠʜʢʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦ ʰʢʘʣʝ 
ʢʦʣʦʨʠʤʝʪʨʘ 30ʤʤ; ʥʘʚʝʩʢʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʢʦʨʤʘ 5,9874ʛ; ʚʳʩʦʪʘ ʩʣʦʷ ʞʠʜʢʦʩʪʠ 
ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ 31,7 ʤʤ; ʦʙʲʝʤ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ 10 ʤʣ. ɼʣʷ ʵʢʩʪʨʘʢʮʠʠ 
ʙʳʣʦ ʚʟʷʪʦ 10 ʤʣ ʘʤʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʫ, ʦʧʨʝʜʝʣʷʝʤ 
ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʝʟʘ ʚ 1 ʢʛ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʦʨʤʘ: 

ʭ=0,1*30*10*1000/31,7*5,9874=182,8ʤʛ; 
ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʤ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ: 

ʭ1=(1000-120,7)*182,8/1000=166,3 ʤʛ. 
 
 

http://eat-info.ru/references/microelements/azot/
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ʊʘʙʣʠʮʘ 1 - ʂʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ (ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ) ʚ ʦʪʜʝʣʴʥʳʭ ʢʦʨʤʘʭ 

ɺʠʜ ʢʦʨʤʘ ʉʦʜʝʨʞʘʥʠʝ Fe 

ɿʝʣʝʥʳʡ ʢʦʨʤ ʠ ʩʠʣʦʩ 50ð300 

ʉʦʣʦʤʘ ʟʣʘʢʦʚ 200ð450 

ʄʷʢʠʥʘ ʟʣʘʢʦʚ 150ð300 

ʂʘʨʪʦʬʝʣʴ ʩʳʨʦʡ 40 

ʉʚʝʢʣʘ 25ð75 

ɿʝʨʥʦ ʟʣʘʢʦʚ ʠ ʙʦʙʦʚʳʭ 40ð80 

ʕʢʩʪʨʘʢʮʠʦʥʥʳʝ ʰʨʦʪʳ 200ð800 

ʆʪʨʫʙʠ 150ð200 

ʉʫʭʦʡ ʞʦʤ 590 

 
ɺʳʚʦʜ: ʇʨʘʢʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʨʫʙʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʆɸʆ çʄʘʩʣʦʚʦè ʦʪʜʝʣʝʥʠʷ ɹʘʢʣʘʥʦʚʦ 
ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʞʝʣʝʟʘ  ʥʘ ʢʠʣʦʛʨʘʤʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 
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ʀʉʊʆʈʀʗ ʇʈʆʀʉʍʆɾɼɽʅʀʗ ʉʆʀ 
 

ɻʚʘʣʜʦʚʘ ɺ.ɺ. ʩʪʫʜʝʥʪʢʘ 1-ʛʦ ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 
ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ï ɸʛʨʦʥʦʤʠʷ.  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʩ.ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ ɼʫʨʥʝʚ ɻ.ʀ. 
ʌɻɹʆʋ ɺʇʆ ʆʨʝʣ ɻɸʋ 

 
ɸʅʅʆʊɸʎʀʗ 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʪʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʫʣʴʪʫʨʥʦʡ ʩʦʠ (Glycine hispida Max). 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʚʠʯʥʳʤ ʮʝʥʪʨʦʤ ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʘʚʥʠʥʥʳʝ ʧʨʦʚʠʥʮʠʠ 
ʂʠʪʘʷ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʣʝʪʦʧʠʩʠ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʢʦʧʢʠ. 
 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ʉʦʷ, ʨʘʩʢʦʧʢʠ, ʣʝʪʦʧʠʩʴ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʠʩʪʦʨʠʷ. 

 
ABSTRACT 
The article is devoted to the history of cultivated soybean origin (Glycine hispida Max). It is 
shown that the primary centre of origin are lowland provinces of China. Proofs of this are the 
chronicles and archaeological excavations. 
 
KEY WORDS 
Soybean, excavations, chronicles, origin, history. 

 
ʉʦʷ (Glycine Max), ʩ ʝʝ ʙʝʩʯʠʩʣʝʥʥʳʤ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʢʫʣʴʪʫʨʦʡ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ. ɽʝ ʩʝʤʝʥʘ ʙʦʛʘʪʳ ʤʘʩʣʦʤ (ʙʦʣʝʝ 20 
%) ʠ ʙʝʣʢʦʤ (ʦʢʦʣʦ 40 %). ɺ 2007 ʛʦʜʫ ʦʙʱʘʷ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʩʦʠ ʚ ʤʠʨʝ ʩʦʩʪʘʚʠʣʘ 
90,1 ʤʠʣʣʠʦʥʘ ʛʘ, ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 2,44 ʪ/ʛʘ. ʉʐɸ, ɹʨʘʟʠʣʠʷ, ɸʨʛʝʥʪʠʥʘ, ʂʠʪʘʡ ʠ ʀʥʜʠʷ 
ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʩʪʨʘʥʘʤʠ - ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʦʠ. ʉʦʶ ʚʳʨʘʱʠʚʘʶʪ ʚ ʨʘʟʣʠʯʥʳʭ 
ʩʠʩʪʝʤʘʭ ʟʝʤʣʝʜʝʣʠʷ. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 
ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʠ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʤʠʨʘ. ʄʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 
ʧʨʦʚʝʜʝʥʦ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʱʠʪʳ, ʦʙʨʘʙʦʪʢʠ ʠ 
ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʠ. ʆʙʰʠʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʚʩʝʤ ʵʪʠʤ ʘʩʧʝʢʪʘʤ ʜʦʩʪʫʧʥʘ ʚ 
ʨʘʟʣʠʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʥʘʫʯʥʳʭ ʜʦʢʣʘʜʘʭ ʠ ʠʥʪʝʨʥʝʪʝ. ʕʪʘ ʢʫʣʴʪʫʨʘ ʚ ʤʠʨʦʚʦʤ 
ʟʝʤʣʝʜʝʣʠʠ ʩʯʠʪʘʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʦʡ [2,4]. 

ʈʦʜʠʥʦʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʠ ʷʚʣʷʝʪʩʷ ʂʠʪʘʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ 
ʜʠʢʘʷ ʩʦʷ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʥʳʥʝʰʥʠʭ ʩʦʨʪʦʚ ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʩʦʠ, ʚʩʪʨʝʯʘʝʪʩʷ  ʥʘ 
ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʠʢʦʡ ʩʦʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʂʠʪʘʝʤ, ʗʧʦʥʠʝʡ, 
ʂʦʨʝʝʡ ʠ ʦʙʣʘʩʪʴʶ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʚ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʥʦ ʥʘʠʙʦʣʴʰʘʷ 
ʧʣʦʱʘʜʴ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʂʠʪʘʝ, ʪʘʤ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʛʘʪʝʡʰʝʝ 
ʤʥʦʛʦʦʙʨʘʟʠʝ ʢʫʣʴʪʫʨʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʠ. ɺʦ-ʚʪʦʨʳʭ, ʂʠʪʘʡ ʠʤʝʝʪ ʩʘʤʳʝ ʠʩʪʦʨʠʯʝʩʢʠ 
ʨʘʥʥʠʝ ʧʠʩʴʤʝʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʠ. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʟʘʧʠʩʷʤ, 
ʠʤʧʝʨʘʪʦʨ ʍʫʘʥʴʷʥ ʍʫʘʥʜʠ ʠʟʫʯʘʣ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ  ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʩʝʟʦʥʦʚ 
ʠ ʚʳʨʘʱʠʚʘʣ ʧʷʪʴ ʚʠʜʦʚ ʢʫʣʴʪʫʨ: ʧʨʦʩʦ (Panicum antidotale), ʚʝʥʠʯʥʦʝ ʧʨʦʩʦ (P. 
miliaceum), ʬʘʩʦʣʴ (Faseolus vulgaris), ʧʰʝʥʠʮʫ (Triticum aestivum) ʠ ʨʠʩ (Oryza sativa). 
ʕʪʦ ʙʳʣʦ ʦʢʦʣʦ 4500 ʣʝʪ ʥʘʟʘʜ. çʐʫè, ʥʘʟʚʘʥʠʝ ʩʦʠ, ʚʳʨʘʞʝʥʦ ʚ ʢʠʪʘʡʩʢʦʤ ʠʝʨʦʛʣʠʬʝ 
ʚ ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ, ʝʛʦ ʤʦʞʥʦ ʥʘʡʪʠ ʚʦ ʤʥʦʛʠʭ ʜʨʝʚʥʠʭ ʢʠʪʘʡʩʢʠʭ ʢʥʠʛʘʭ [1,2]. 
ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʣʦʚʦ, ʦʙʦʟʥʘʯʘʶʱʝʝ ʩʦʶ, ʧʦʷʚʠʣʦʩʴ ʚ ʥʘʜʧʠʩʷʭ ʥʘ ʣʶʜʩʢʠʭ ʢʦʩʪʷʭ 
ʜʠʥʘʩʪʠʡ ʀʥʴ ʠ ʐʘʥ ʠ ʯʝʨʝʧʘʰʴʠʭ ʧʘʥʮʠʨʷʭ (3700 ʣʝʪ ʥʘʟʘʜ). ʆʙʫʛʣʝʥʥʳʝ ʩʝʤʝʥʘ ʩʦʠ 
ʙʳʣʠ ʥʘʡʜʝʥʳ ʚʦ ʚʨʝʤʷ ʨʘʩʢʦʧʦʢ 2600 -ʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ ʚ ʦʢʨʫʛʝ ʖʥʮʟʠ, ʧʨʦʚʠʥʮʠʠ 
ʎʟʠʣʠʥʴ. ʆʩʪʘʪʢʠ ʩʝʤʷʥ ʩʦʠ ʪʘʢʞʝ ʙʳʣʠ ʨʘʩʢʦʧʘʥʳ ʩʦ ʚʨʝʤʝʥ ʧʝʨʚʦʙʳʪʥʦʛʦ ʦʙʱʝʩʪʚʘ 
ʚ ɼʘʤʫʜʘʥ ʊʫʥ -ɺʠʣʣʠʜʞ, ʅʠʥʘʥʴ, ʧʨʦʚʠʥʮʠʠ ʍʵʡʣʫʥʮʟʷʥ (3000 ʣʝʪ) [5]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 
ɺʦʩʪʦʯʥʦʡ ʜʠʥʘʩʪʠʠ ʏʞʦʫ ʚ ʜʝʨʝʚʥʷʭ ʅʶʢʘʥʠ, ʍʦʫʤʘ ʧʨʦʚʠʥʮʠʠ ʐʘʥʴʩʠ, ʦʩʪʘʪʢʠ 
ʩʝʤʷʥ ʩʦʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ʧʦʜʚʘʣʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ 
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ʫʛʣʝʨʦʜʥʦʛʦ ʘʥʘʣʠʟʘ ʵʪʠʤ ʦʩʪʘʥʢʘʤ ʙʦʣʝʝ 2590 ʣʝʪ. ʉʝʤʝʥʘ ʩʦʠ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʠ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʨʘʥʷʪʩʷ ʚ ʄʫʟʝʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ (ʇʝʢʠʥ). ʉʣʝʜʳ ʩʝʤʷʥ ʩʦʠ 
ʪʘʢʞʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ʛʨʦʙʥʠʮʝ ʜʠʥʘʩʪʠʠ ʍʘʥʴ (ʛʦʨʦʜ ʃʦʷʥ), ʧʨʦʚʠʥʮʠʷ ʍʵʥʘʥʴ , ʚ 
ʛʨʦʙʥʠʮʝ ʜʠʥʘʩʪʠʠ ʍʘʥʴ (ʛʦʨʦʜ ʏʘʥʰʘ) , ʧʨʦʚʠʥʮʠʷ ʍʫʥʘʥʴ , ʠ ʚ ʛʨʦʙʥʠʮʘʭ ʜʠʥʘʩʪʠʠ 
ʍʘʥʴ ʚ ʌʝʥʴʶʘʥʴ, ʗʥʛʣʠʥʛʂʘʫʥʪʠ, ʧʨʦʚʠʥʮʠʷ ʍʫʙʵʡ . ʅʘʢʦʥʝʮ, ʙʦʙʳ ʩʦʠ, 
ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʙʳʣʠ ʚʚʝʟʝʥʳ ʠʟ ʂʠʪʘʷ. ʇʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʚʘ 
ʩʦʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʧʦʭʦʞʝ, ʢʘʢ ʫ ʢʠʪʘʡʮʝʚ çʐʫè; ʥʘʧʨʠʤʝʨ, ʦʥʦ ʧʨʦʠʟʥʦʩʠʪʩʷ 

çsoyaè ʚ ɸʥʛʣʠʠ, çsoyè ʚ ʉʐɸ, çʩʦʷè ʚ ʈʦʩʩʠʠ ʠ çè ʚ ʗʧʦʥʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʘʢ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʤʦʞʝʪ ʙʳʪʴ ʂʠʪʘʡ, ʫʯʝʥʳʝ ʠʤʝʶʪ ʨʘʟʥʳʝ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʥʘ ʨʝʛʠʦʥʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʠ ʠ ʝʝ ʦʜʦʤʘʰʥʠʚʘʥʠʷ [1,3].  

ʂʠʪʘʡ ʙʳʣ ʢʨʫʧʥʝʡʰʠʤ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ ʵʢʩʧʦʨʪʝʨʦʤ ʩʦʠ ʚ ʧʝʨʚʦʡ 
ʧʦʣʦʚʠʥʝ 20-ʛʦ ʚʝʢʘ. ʉ 1950 ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʝʚʳʭ ʙʦʙʦʚ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 
ʉʐɸ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʦʠ ʚ ʤʠʨʝ. 
ʉ 1980 ʛʦʜʘ ʠʥʪʝʥʩʠʚʥʦ ʥʘʯʘʣʦʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʠ ʚ ɹʨʘʟʠʣʠʠ, ʠ ʦʥʘ ʪʝʧʝʨʴ - ʚʪʦʨʘʷ 
ʧʦ ʚʝʣʠʯʠʥʝ ʩʪʨʘʥʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʩʦʠ. ɿʘʪʝʤ, ʩʦʝʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʳʩʪʨʦ 
ʨʘʟʚʠʚʘʣʘʩʴ ʚ ɸʨʛʝʥʪʠʥʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʪʨʝʪʴʷ ʩʪʨʘʥʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʦʠ ʚ 
ʤʠʨʝ [1,5].  

 
ɹʠʙʣʠʦʛʨʘʬʠʷ 

1. ɹʦʪʘʥʠʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʩʦʠ./ʇʦʜ ʨʝʜʘʢʮʠʝʡ ɻʫʨʠʢʙʘʣʘ ʉʠʥʛʭʘ, 
2010., ʀʥʜʠʷ., ʩ. 506 ʩ. 
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ʆʇʈɽɼɽʃɽʅʀɽ ʉʓʈʆʁ ɿʆʃʓ ɺ ʂʆʈʄɸʍ 
 

ɻʣʘʟʢʦʚʘ ʅ.ʖ. ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ  
ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ - çɿʦʦʪʝʭʥʠʷè 

ʅʘʫʯʥʳʝ  ʨʫʢʦʚʦʜʠʪʝʣʠ:  
ɽʨʤʘʢʦʚʘ ʃ.ɸ., ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ;  

ɺʦʨʦʥʢʦʚʘ ʄ.ɺ., ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ 

 
ɸʅʅʆʊɸʎʀʗ 
ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʦʩʪʘʚʫ çʩʳʨʦʡè ʟʦʣʳ ʚ ʢʦʨʤʘʭ, ʧʦʩʪʘʚʣʝʥ 
ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ çʩʳʨʦʡè ʟʦʣʳ ʚ ʢʦʨʤʘʭ. 
 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ʉʞʠʛʘʥʠʝ, ʧʨʦʢʘʣʠʚʘʥʠʝ, ʩʳʨʘʷ ʟʦʣʘ, ʥʘʚʝʩʢʘ, ʪʠʛʝʣʴ. 

 
ABSTRACT 
The literature analysis on crude ash content in feeds is done; the experiment on determining 
crude ash in feeds is carried out. 
 
KEY WORDS 
Burning, incideration, crude ash, sample weight, crucible 

 
"ʉʳʨʦʡ" ʟʦʣʦʡ ʥʘʟʳʚʘʝʪʩʷ ʦʩʪʘʪʦʢ, ʧʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʩʞʠʛʘʥʠʷ ʠ ʧʨʦʢʘʣʠʚʘʥʠʷ 

ʥʘʚʝʩʢʠ ʢʦʨʤʘ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ. ñʉʳʨʘʷò ʟʦʣʘ ʩʦʜʝʨʞʠʪ  ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʩʪʘʚʥʳʝ 
ʯʘʩʪʠ ʢʦʨʤʘ, ʥʝʩʛʦʨʝʚʰʠʝ ʯʘʩʪʠʮʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʥʝʢʦʪʦʨʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 
ʧʨʠʤʝʩʠ, ʥʘʧʨʠʤʝʨ, ʧʝʩʦʢ, ʛʣʠʥʘ ʠ ʪ.ʧ. ʅʘʯʠʥʘʶʪ ʦʟʦʣʝʥʠʝ ʤʝʜʣʝʥʥʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʝʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʝ ʨʘʟʙʨʘʩʳʚʘʥʠʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ 
ʢʦʨʤʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʩʛʦʨʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ 
ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʣʝʛʢʦʧʣʘʚʢʠʝ ʩʦʣʠ ʦʙʚʦʣʘʢʠʚʘʶʪ ʥʝʦʟʦʣʝʥʥʦʝ ʚʝʱʝʩʪʚʦ ʠ 
ʧʨʝʧʷʪʩʪʚʫʶʪ ʝʛʦ ʧʦʣʥʦʤʫ ʩʛʦʨʘʥʠʶ. [4] 

ɿʦʣʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʘʶʪ 
ʤʘʢʨʦʵʣʝʤʝʥʪʳ (ʬʦʩʬʦʨ, ʩʝʨʘ, ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ), ʤʠʢʨʦʵʣʝʤʝʥʪʳ (ʞʝʣʝʟʦ, 
ʤʝʜʴ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʤʦʣʠʙʜʝʥ, ʙʦʨ), ʘ ʪʘʢʞʝ ʢʦʙʘʣʴʪ, ʥʘʪʨʠʡ, ʢʨʝʤʥʠʡ, ʭʣʦʨ ʠ ʨʷʜ 
ʜʨʫʛʠʭ. ʂ ʛʨʫʧʧʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʠʪʩʷ ʞʝʣʝʟʦ, ʤʝʜʴ, ʢʦʙʘʣʴʪ, ʡʦʜ, ʤʘʨʛʘʥʝʮ, 
ʮʠʥʢ, ʤʦʣʠʙʜʝʥ, ʩʝʣʝʥ.) [5] 

 
ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʳʨʦʡ ʟʦʣʳ ʚ ʢʦʨʤʝ: 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ "ʩʳʨʦʡ" ʟʦʣʳ ʚ ʢʦʨʤʝ ʧʨʠʤʝʥʷʝʪʩʷ  ʤʝʪʦʜ ʫʩʢʦʨʝʥʥʦʛʦ 

ʩʞʠʛʘʥʠʷ. ʇʦʚʝʨʭʥʦʩʪʴ ʥʘʚʝʩʢʠ ʚ ʪʠʛʣʝ ʩʤʘʯʠʚʘʶʪ 3ð4 ʢʘʧʣʷʤʠ ʯʠʩʪʦʛʦ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ ʠ ʪʠʛʝʣʴ ʩʨʘʟʫ ʧʦʤʝʱʘʶʪ ʚ ʤʫʬʝʣʴ, ʥʘʛʨʝʪʳʡ ʜʦ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ 
ʮʚʝʪʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʘʚʝʩʢʘ ʩʛʦʨʘʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʙʝʟ ʚʩʧʫʯʠʚʘʥʠʷ.  ʇʨʦʢʘʣʝʥʥʳʡ 
ʠ ʦʭʣʘʞʜʝʥʥʳʡ ʚ ʵʢʩʠʢʘʪʦʨʝ ʪʠʛʝʣʴ ʚʟʚʝʰʠʚʘʶʪ. ʇʦʩʪʦʷʥʥʳʡ ʚʝʩ ʩʯʠʪʘʝʪʩʷ 
ʜʦʩʪʠʛʥʫʪʳʤ, ʢʦʛʜʘ ʜʚʘ ʩʤʝʞʥʳʭ ʚʟʚʝʰʠʚʘʥʠʷ ʜʘʶʪ ʨʘʩʭʦʞʜʝʥʠʝ ʥʝ ʙʦʣʝʝ 0,001 ʛ. 
ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚʳʨʘʞʘʶʪ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ ʠ ʚʳʯʠʩʣʷʶʪ 
ʧʦ ʬʦʨʤʫʣʝ: [1] 

 
S = b x 100 x 100 : a (100 ï W) 

ʛʜʝ: ʘ ð ʥʘʚʝʩʢʘ ʚʝʱʝʩʪʚʘ ʚ ʛ; 
b ð ʦʩʪʘʪʦʢ ʥʘʚʝʩʢʠ ʧʦʩʣʝ ʧʨʦʢʘʣʠʚʘʥʠʷ ʚ ʛ; 
W ð ʚʣʘʞʥʦʩʪʴ ʥʘʚʝʩʢʠ ʚ %. 
ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ  ʙʳʣʦ ʚʟʷʪʦ ʩʝʥʦ ʠʟ ʭʦʟʷʡʩʪʚʘ ʆʆʆ "ʖʧʠʪʝʨ". 
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ɺ  ʭʦʟʷʡʩʪʚʝ ʆʆʆ çʖʧʠʪʝʨè ʩʦʜʝʨʞʘʪ ʯʝʨʥʦ-ʧʝʩʪʨʫʶ ʧʦʨʦʜʫ ʢʦʨʦʚ, 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʜʥʦʡ ʢʦʨʦʚʳ ʩʦʩʪʘʚʣʷʝʪ 35 ʢʛ ʤʦʣʦʢʘ ʚ ʜʝʥʴ, ʞʠʚʘʷ ʤʘʩʩʘ ʢʦʨʦʚ - 
450-500 ʢʛ, ʦʙʱʝʝ ʧʦʛʦʣʦʚʴʝ ʢʦʨʦʚ ʚ ʭʦʟʷʡʩʪʚʝ - 1200 ʰʪʫʢ. 
ʈʘʮʠʦʥ ʩʦʩʪʦʠʪ ʠʟ 25-30 ʢʛ ʩʠʣʦʩʘ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, 2-3 ʢʛ ʩʝʥʘ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʚ 
ʩʫʪʢʠ, ʢʦʥʮʝʥʪʨʘʪʦʚ 3-5%, ʤʝʣ ï 30 ʛ ʚ ʩʫʪʢʠ, ʩʦʣʴ - 30 ʛ ʚ ʩʫʪʢʠ. 

ʍʦʟʷʡʩʪʚʦ ʟʘʛʦʪʘʚʣʠʚʘʝʪ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩʣʝʜʫʶʱʠʝ 
ʢʦʨʤʘ: ʩʠʣʦʩ, ʩʝʥʘʞ, ʩʝʥʦ, ʩʦʣʦʤʫ ʠ ʩʚʝʢʣʦʚʠʯʥʳʡ ʞʦʤ.  

 ɼʣʷ ʵʪʦʛʦ ʚʟʷʣʠ 5 ʛ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩʝʥʘ (ʥʘʚʝʩʢʘ ʢʦʨʤʘ), ʧʦʤʝʩʪʠʣʠ ʚ 
ʪʠʛʝʣʴ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʚʝʩʢʠ ʥʘʥʝʩʣʠ 3ð4 ʢʘʧʣʠ ʯʠʩʪʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ.  
ʊʠʛʝʣʴ  ʧʦʤʝʩʪʠʣʠ ʚ ʤʫʬʝʣʴ, ʥʘʛʨʝʪʳʡ ʜʦ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ɿʘʪʝʤ ʪʠʛʝʣʴ 
ʦʭʣʘʜʠʣʠ ʚ ʵʢʩʠʢʘʪʦʨʝ ʠ ʚʟʚʝʩʠʣʠ. ʇʦʩʪʦʷʥʥʳʡ ʚʝʩ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʠʛʥʫʪʳʤ, ʢʦʛʜʘ ʜʚʘ 
ʩʤʝʞʥʳʭ ʚʟʚʝʰʠʚʘʥʠʷ ʜʘʶʪ ʨʘʩʭʦʞʜʝʥʠʝ ʥʝ ʙʦʣʝʝ 0,001 ʛ. ɺʣʘʞʥʦʩʪʴ ʩʝʥʘ ʩʦʩʪʘʚʠʣʘ 
17 %. ʆʩʪʘʪʦʢ ʥʘʚʝʩʢʠ ʧʦʩʣʝ ʧʨʦʢʘʣʠʚʘʥʠʷ - 1,5 ʛ. ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚʳʨʘʟʠʣʠ ʚ 
ʧʨʦʮʝʥʪʘʭ ʢ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ ʠ ʚʳʯʠʩʣʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: [1] 

 
S = b x 100 x 100 : a (100 ï W) 

ʛʜʝ: ʘ ð ʥʘʚʝʩʢʘ ʚʝʱʝʩʪʚʘ (ʚ ʛ); 
b ð ʦʩʪʘʪʦʢ ʥʘʚʝʩʢʠ ʧʦʩʣʝ ʧʨʦʢʘʣʠʚʘʥʠʷ (ʚ ʛ); 
W ð ʚʣʘʞʥʦʩʪʴ ʥʘʚʝʩʢʠ (ʚ %). 
S = 1,5 ʭ 100 ʭ 100 : 5 (100 -17)=36,14% 
  
ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʟʦʣʫ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʫʜʦʙʨʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ 

ʢʘʣʠʡ ʚ ʬʦʨʤʝ ʧʦʪʘʰʘ (K2CO3), ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʦʛʦ ʚ ʚʦʜʝ ʠ ʜʦʩʪʫʧʥʦʛʦ ʨʘʩʪʝʥʠʷʤ 
ʩʦʝʜʠʥʝʥʠʷ. ɺ ʟʦʣʝ ʥʘʭʦʜʷʪʩʷ ʠ ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ 
ʨʘʩʪʝʥʠʷʤ ï ʬʦʩʬʦʨ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʩʝʨʘ, ʙʦʨ, ʤʘʨʛʘʥʝʮ ʠ ʜʨ. ʤʘʢʨʦ- ʠ 
ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʢʘʣʴʮʠʷ ʚ ʟʦʣʝ ʩʣʘʥʮʝʚ ʠ ʪʦʨʬʘ 
ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ. [3] 
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ʀɿʋʏɽʅʀɽ ʇʈʆʎɽʉʉʆɺ ʅɸɹʋʍɸʅʀʗ ɼʃʗ ɺʓʉʆʂʆʄʆʃɽʂʋʃʗʈʅʓʍ 
ʉʆɽɼʀʅɽʅʀʁ ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʀʉʍʆɾɼɽʅʀʗ 

 
ʂʘʨʧʦʚʘ ʖ., ʩʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʘ  

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çʊʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʥʦʰʠʥʘ ʉ.ʅ., ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ 
ʌɻɹʆʋ ɺʇʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ɸʅʅʆʊɸʎʀʗ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʪʨʦʝʥʠʝ ʧʦʣʠʤʝʨʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʙʫʭʘʥʠʷ ʠ ʬʘʢʪʦʨʳ, 
ʚʣʠʷʶʱʠʝ ʧʨʦʮʝʩʩ ʥʘʙʫʭʘʥʠʷ.  ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʮʝʩʩ ʥʘʙʫʭʘʥʠʷ. 
 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ  
ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʘʙʫʭʘʥʠʝ, ʩʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ, ʞʝʣʘʪʠʥ. 
 
ABSTRACT 
The article deals with the structure of polymers, the characteristics of swelling and factors 
influencing the process of swelling. The data on the influence of various factors on the 
process of swelling are presented. 
 
KEY WORDS 
Macromolecular substances, swelling, swelling degree, gelatin 

 
ʉʨʝʜʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʨʠʨʦʜʝ, ʨʝʟʢʦ ʚʳʜʝʣʷʝʪʩʷ 

ʛʨʫʧʧʘ ʩʦʝʜʠʥʝʥʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʜʨʫʛʠʭ ʦʩʦʙʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 
ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ ʨʘʩʪʚʦʨʦʚ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʟʦʚʳʚʘʪʴ ʚʦʣʦʢʥʘ, ʧʣʝʥʢʠ ʠ ʪ. ʜ. 

ʂ ʵʪʠʤ ʚʝʱʝʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʮʝʣʣʶʣʦʟʘ, ʣʠʛʥʠʥ, ʧʝʥʪʦʟʘʥʳ, ʢʨʘʭʤʘʣ, ʙʝʣʢʠ ʠ 
ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʠ ʞʠʚʦʪʥʦʤ ʤʠʨʝ, 
ʛʜʝ ʦʥʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ. 

 

 
ʆʙʱʘʷ ʬʦʨʤʫʣʘ ʙʝʣʢʦʚ 

 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʡ 
ʚʝʣʠʯʠʥʳ ʠʭ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ, ʦʪʣʠʯʘʶʱʠʝ ʠʭ ʦʪ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʝʱʝʩʪʚ, 
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ʤʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ ʣʠʰʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʢ ɺʄʉ ʚʝʱʝʩʪʚʘ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʩʦʤ ʙʦʣʝʝ 
5000.[1] 

ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʝʣʷʪ ʥʘ ʧʨʠʨʦʜʥʳʝ, ʠʣʠ 
ʙʠʦʧʦʣʠʤʝʨʳ (ʥʘʧʨʠʤʝʨ, ʙʝʣʢʠ, ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ), ʠ 
ʩʠʥʪʝʪʠʯʝʩʢʠʝ (ʥʘʧʨʠʤʝʨ, ʧʦʣʠʵʪʠʣʝʥ, ʧʦʣʠʩʪʠʨʦʣ,).  

 
ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʧʦʣʠʵʪʠʣʝʥʘ (ðʉʅ2ðʉʅ2ð)n. 
 

 
ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʧʦʣʠʩʪʠʨʦʣʘ 

 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʤʘʢʨʦʤʦʣʝʢʫʣʝ ʘʪʦʤʦʚ ʠ ʘʪʦʤʥʳʭ ʛʨʫʧʧ 

ʨʘʟʣʠʯʘʶʪ:  
1) ʣʠʥʝʡʥʳʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʢʨʳʪʫʶ, ʣʠʥʝʡʥʫʶ, ʮʝʧʴ (ʥʘʧʨʠʤʝʨ, ʢʘʫʯʫʢ ʥʘʪʫʨʘʣʴʥʳʡ) ʠʣʠ 
ʚʳʪʷʥʫʪʫʶ ʚ ʣʠʥʠʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʠʢʣʦʚ (ʥʘʧʨʠʤʝʨ, ʮʝʣʣʶʣʦʟʘ) 

2) ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʭ 
ʠʤʝʶʪ ʬʦʨʤʫ ʣʠʥʝʡʥʦʡ ʮʝʧʠ ʩ ʦʪʚʝʪʚʣʝʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʘʤʠʣʦʧʝʢʪʠʥ);  

3) ʩʝʪʯʘʪʳʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ - ʪʨʝʭʤʝʨʥʳʝ ʩʝʪʢʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ 
ʦʪʨʝʟʢʘʤʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʮʝʧʥʦʛʦ ʩʪʨʦʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 
ʚʫʣʢʘʥʠʟʠʨʚʘʥʥʳʡ ʢʘʫʯʫʢ). 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʨʘʟʣʠʯʘʶʪ ʛʦʤʦʧʦʣʠʤʝʨʳ (ʧʦʣʠʤʝʨ 
ʦʙʨʘʟʦʚʘʥ ʠʟ ʦʜʥʦʛʦ ʤʦʥʦʤʝʨʘ, ʥʘʧʨʠʤʝʨ ʧʦʣʠʵʪʠʣʝʥ) ʠ ʩʦʧʦʣʠʤʝʨʳ (ʧʦʣʠʤʝʨ 
ʦʙʨʘʟʦʚʘʥ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʠʟ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʤʦʥʦʤʝʨʦʚ, ʥʘʧʨʠʤʝʨ ʙʫʪʘʜʠʝʥ-
ʩʪʠʨʦʣʴʥʳʡ ʢʘʫʯʫʢ). [2] 

ʄʘʢʨʦʤʦʣʝʢʫʣʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʠʟ 
ʨʘʟʣʠʯʥʳʭ ʩʪʝʨʝʦʠʟʦʤʝʨʦʚ ʟʚʝʥʘ.  

ʉʦʧʦʣʠʤʝʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʯʝʨʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʚʝʥʴʝʚ ʚ 
ʤʘʢʨʦʤʦʣʝʢʫʣʝ ʜʝʣʷʪ ʥʘ ʨʝʛʫʣʷʨʥʳʝ ʠ ʥʝʨʝʛʫʣʷʨʥʳʝ. ɺ ʨʝʛʫʣʷʨʥʳʭ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ 
ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʚʝʥʴʝʚ. 

 
ʇʦʣʠʧʨʦʧʠʣʝʥ ʨʝʛʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

 

ɼʣʷ ʥʝʨʝʛʫʣʷʨʥʳʭ ʩʦʧʦʣʠʤʝʨʦʚ ʭʘʨʘʢʪʝʨʥʦ ʩʣʫʯʘʡʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʚʝʥʴʝʚ; 
ʦʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʤʥʦʛʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʦʧʦʣʠʤʝʨʦʚ.  

 
ʇʦʣʠʧʨʦʧʠʣʝʥ ʥʝʨʝʛʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ. 
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ɺ ʙʝʣʢʘʭ ʥʝʨʝʛʫʣʷʨʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʚʝʥʴʝʚ ʟʘʜʘʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ 
ʢʦʜʦʤ ʠ ʦʧʨʝʜʝʣʷʶʪ ʙʠʦʭʠʤʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ. 
[4] 

ɾʠʚʘʷ ʧʨʠʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ. ʆʥʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʦʢʨʫʞʝʥʠʠ ʠ ʜʝʡʩʪʚʠʠ ʩ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤ ʤʠʨʦʤ, 
ʧʦʩʪʨʦʝʥʥʳʤ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ɺʄʉ. ʊʦʣʴʢʦ ʚʦʜʘ ʠ ʚʦʟʜʫʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʟʝʤʥʦʤ 
ʰʘʨʝ ʪʘʢ ʞʝ ʰʠʨʦʢʦ, ʢʘʢ ɺʄʉ. 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʚʦʠʭ ʥʫʞʜ ʪʘʢ ʞʝ ʩʦʟʜʘʝʪ ʠ ʠʩʧʦʣʴʟʫʝʪ 
ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʦ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩ 
ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʤʘʪʝʨʠʘʣʘʤʠ ʢʦʥʢʫʨʠʨʫʶʪ ʣʠʰʴ ʤʝʪʘʣʣʳ, ʢʘʢ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ 
ʤʘʪʝʨʠʘʣʳ, ʪʦʧʣʠʚʦ ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʠ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ. 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ 
ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 
ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʧʠʱʠ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ. 

ʆʥʠ ʥʘʭʦʜʷʪ ʩʘʤʦʝ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʪʨʘʩʣʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 
ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. [5] 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʙʫʭʘʥʠʝ. ʕʪʦʪ 
ʧʨʦʮʝʩʩ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʢʘʢ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʚʦ ʤʥʦʛʠʭ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʚʦʜ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʫʩʚʦʷʝʤʦʝ 
ʦʨʛʘʥʠʟʤʦʤ ʩʦʩʪʦʷʥʠʝ ʩʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ʧʨʦʮʝʩʩʘʤ ʥʘʙʫʭʘʥʠʷ, ʧʨʝʞʜʝ ʯʝʤ 
ʧʨʦʨʘʩʪʝʪ ʟʝʨʥʦ,  ʦʥʦ ʜʦʣʞʥʦ ʥʘʙʫʭʥʫʪʴ, ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʢ ʚ ʦʨʛʘʥʠʟʤʝ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʥʘʙʫʭʘʥʠʶ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʣʝʝʚ, ʦʙʫʚʠ ʠ ʢʦʞʛʘʣʘʥʪʝʨʝʠ, 
ʟʘʪʚʝʨʜʝʚʘʥʠʝ ʮʝʤʝʥʪʘ ï ʚʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʩʚʷʟʘʥʳ ʩ ʥʘʙʫʭʘʥʠʝʤ. 

ʇʨʠ ʥʘʙʫʭʘʥʠʠ ʧʦʣʠʤʝʨ ʧʦʛʣʦʱʘʝʪ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ, 
ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʚʝʩʝ ʠ ʚ ʦʙʲʝʤʝ ʫʚʝʣʠʯʠʚʘʷʩʴ ʜʦ 1000-1500 %. 

ʅʘʙʫʭʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʝʧʝʥʴʶ ʥʘʙʫʭʘʥʠʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʜʢʦʩʪʠ ʚ ʛʨʘʤʤʘʭ ʧʦʛʣʦʱʘʝʤʦʡ ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʥʘʙʫʭʘʥʠʷ ʠ ʧʨʠ 
ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʜʥʠʤ ʛʨʘʤʤʦʤ ʚʳʩʦʢʦʧʦʣʠʤʝʨʘ: 

a = (m2-m1)/ m1 
ʛʜʝ m1  ʤʘʩʩʘ ʧʦʣʠʤʝʨʘ ʜʦ ʥʘʙʫʭʘʥʠʷ; m2 - ʝʛʦ ʤʘʩʩʘ ʧʦʩʣʝ ʥʘʙʫʭʘʥʠʷ. 
ʀʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʥʘʙʫʭʘʥʠʷ ʧʦʣʠʤʝʨʘ - ʥʝ 

ʫʚʝʣʠʯʝʥʠʝ, ʘ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʘʙʫʭʘʥʠʠ 
ʧʦʣʠʤʝʨʦʚ ʣʠʥʝʡʥʦʛʦ ʠʣʠ ʩʝʪʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʤʳʚʘʥʠʷ ʠʟ ʥʠʭ 
ʨʘʩʪʚʦʨʠʤʳʭ ʧʨʠʤʝʩʝʡ 

ʉʪʝʧʝʥʴ ʠ ʩʢʦʨʦʩʪʴ ʥʘʙʫʭʘʥʠʷ ʧʦʣʠʤʝʨʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: 
ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʚʝʣʠʯʠʥʳ pH ʩʨʝʜʳ, ʧʨʠʩʫʪʩʪʚʠʷ ʚʝʱʝʩʪʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 
ʵʣʝʢʪʨʦʣʠʪʦʚ, ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʥʦʩʪʠ ʧʦʣʠʤʝʨʘ ʠ  çʚʦʟʨʘʩʪʘè ʧʦʣʠʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʥʘʙʫʭʘʥʠʠ ʦʙʨʘʟʫʝʪʩʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʠʣʠ ʠʭ ʘʛʨʝʛʘʪʘʤʠ, ʚ ʢʦʪʦʨʦʡ 
ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʦʣʝʢʫʣʳ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʡ ʞʠʜʢʦʩʪʠ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ  
ʩʪʫʜʝʥʴ ʠʣʠ ʛʝʣʴ. ʉʪʫʜʥʠ, ʠʣʠ ʛʝʣʠ ʧʦʣʠʤʝʨʦʚ, ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʠʱʝʚʦʡ ʠ 
ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ 
ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʠ ʨʝʟʠʥʦʚʳʭ ʠʟʜʝʣʠʡ, ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʪʝʭʥʠʢʠ. .[7]   

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʥʘʙʫʭʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʞʝʣʘʪʠʥ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʝʥ 
ʛʝʣʝʦʙʨʘʟʦʚʘʪʝʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ 
ʧʦʣʠʧʝʧʪʠʜʦʚ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ.  

ʇʦʣʫʯʘʶʪ ʞʝʣʘʪʠʥ ʠʟ ʢʦʣʣʘʛʝʥʘ (collagen) - ʬʠʙʨʠʣʣʷʨʥʦʛʦ ʙʝʣʢʘ, 
ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʦʩʥʦʚʫ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʦʯʥʦʩʪʴ 
ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ (ʩʫʭʦʞʠʣʠʡ, ʭʨʷʱʝʡ ʠ ʪ.ʧ.).  

ʂʦʣʣʘʛʝʥ ʩʚʦʡʩʪʚʝʥʝʥ ʤʥʦʛʦʢʣʝʪʦʯʥʳʤ ʞʠʚʦʪʥʳʤ (ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ʥʘʠʙʦʣʝʝ 
ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʙʝʣʦʢ: ʜʦ 35% ʚʩʝʭ ʙʝʣʢʦʚ ʦʨʛʘʥʠʟʤʘ). ʄʦʣʝʢʫʣʘ ʢʦʣʣʘʛʝʥʘ 
ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʮʝʧʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʩʧʠʨʘʣʠʟʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. 
ʂʦʣʣʘʛʝʥ ʙʦʛʘʪ ʛʣʠʮʠʥʦʤ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʨʝʜʢʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʦʢʩʠʧʨʦʣʠʥ ʠ 
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ʦʢʩʠʣʠʟʠʥ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʣʦʞʥʦʡ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ 
ʩʪʨʫʢʪʫʨʳ.[6]   

 ʀʟʫʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʠʩʣʦʪʥʦʩʪʠ ʩʨʝʜʳ. 
1. ɺ  ʤʝʨʥʳʝ ʧʨʦʙʠʨʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʩʪʠʪʴ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʘʪʠʥʘ ʠ 

ʚʦʜʳ. ɺ ʦʜʥʦʤ ʩʣʫʯʘʝ ʭʦʣʦʜʥʦʡ, ʚ ʜʨʫʛʦʤ ʪʝʧʣʦʡ.  ʏʝʨʝʟ 30 ʤʠʥ ʩʨʘʚʥʠʪʴ ʦʙʝ 
ʧʨʦʙʠʨʢʠ. 

2. ɺ 3 ʧʨʦʙʠʨʢʠ ʜʦʙʘʚʠʪʴ ʚʦʜʫ, ʢʠʩʣʦʪʫ, ʱʝʣʦʯʴ ʠ ʞʝʣʘʪʠʥ. ʏʝʨʝʟ 30 ʤʠʥ 
ʩʨʘʚʥʠʪʴ . 

ʈʘʩʩʯʠʪʘʪʴ ʩʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ. 
ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ɺʨʝʤʷ 
ʥʘʙʫʭʘʥʠʷ, 
ʤʠʥ 

ʅʘʙʫʭʘʥʠʝ ʞʝʣʘʪʠʥʘ 

ɺʦʜʘ 
ʢʦʤʥʘʪʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʳ 

ɻʦʨʷʯʘʷ 
ʚʦʜʘ 

 

ʂʠʩʣʦʪʥʘʷ 
ʩʨʝʜʘ 

ʑʝʣʦʯʥʘʷ ʩʨʝʜʘ 
 

0 1 1 1 1 

10 1,5 1,5 1 2 

20 2,0 2,5 1 1,5 

30 3 ʨʘʩʪʚʦʨʝʥʠʝ 1 1,5 

ʘ 2 - 0 1 

 
 

ɺʳʚʦʜʳ: 
- ʩʢʦʨʦʩʪʴ ʥʘʙʫʭʘʥʠʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʪʝʪ, ʘ ʩʪʝʧʝʥʴ ʧʨʝʜʝʣʴʥʦʛʦ 
ʥʘʙʫʭʘʥʠʷ  ʫʤʝʥʴʰʘʝʪʩʷ; 
- ʚ ʛʦʨʷʯʝʡ ʚʦʜʝ ʥʘʙʫʭʘʥʠʝ ʧʝʨʝʭʦʜʠʪ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ. 
- ʤʠʥʠʤʫʤ ʥʘʙʫʭʘʥʠʷ ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʠʟʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʦʯʢʠ (ʥʘʧʨʠʤʝʨ,  ʜʣʷ 
ʞʝʣʘʪʠʥʳ ʧʨʠ pH=4,7). 

 
ɹʠʙʣʠʦʛʨʘʬʠʷ 

1.http://referatzone.com/load/referaty/pedagogika_i_metodika_obuchenija/svojstva_i_primen
enie_vysokomolekuljarnykh_soedinenij/25-1-0-742 
2. http://www.findpatent.ru/patent/226/2263686.html 
3.  http://www.chemport.ru/data/chemipedia/article_701.html 
4.  http://www.poliolefins.ru/stat/info/3795-geterocepnye-polimery.html 
5.  http://window.edu.ru/resource/616/40616/files/mtdbhm34. 
6.http://www.ximuk.ru/biospravochnik/205.html 
7. http://www.hi-edu.ru/e-books/xbook839/01/part-010.htm 

http://www.ximuk.ru/biospravochnik/205.html
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ʋɼʂ 57.013 

ʆʇʈɽɼɽʃɽʅʀɽ ɺʃɸɻʀ ɺ ʂʆʈʄɸʍ 

 
ʄʘʨʢʠʥʘ ɸ.ɺ., ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ  

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çɿʦʦʪʝʭʥʠʷè 
ʅʘʫʯʥʳʝ  ʨʫʢʦʚʦʜʠʪʝʣʠ:  

ɽʨʤʘʢʦʚʘ ʃ.ɸ., ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ;  
ɺʦʨʦʥʢʦʚʘ ʄ.ɺ., ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ 

 

ɸʅʅʆʊɸʎʀʗ 
ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʢʦʨʤʘʭ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ 

ʨʘʙʦʪʝ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʶ ʚʣʘʛʠ ʚ ʟʝʨʥʦʬʫʨʘʞʝ, ʧʨʠʤʝʥʷʝʤʦʤ ʚ 

ʧʦʜʩʦʙʥʦʤ ʭʦʟʷʡʩʪʚʝ. 

 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ʆʧʨʝʜʝʣʝʥʠʝ, ʢʦʨʤʘ, ʚʣʘʛʘ, ʧʦʜʩʦʙʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʟʝʨʥʦʬʫʨʘʞ. 

 
ABSTRACT  
The purpose of this paper is the determination of the moisture content in the feed. Special 
attention is paid to the study of the moisture content of the forage used in the farm. 
 
KEY WORDS 
Definition, feeds, moisture, farm, grain forage.  
 

ɺʦʜʘ (ʦʢʩʠʜ ʚʦʜʦʨʦʜʘ) ï ʙʠʥʘʨʥʦʝ ʥʝʦʨʛʘʥʠʯʝʩʢʦʝ  ʩʦʝʜʠʥʝʥʠʝ. ʄʦʣʝʢʫʣʘ ʚʦʜʳ 
ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʠ ʦʜʥʦʛʦ ï ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʳ  ʤʝʞʜʫ 
ʩʦʙʦʡ ʢʦʚʘʣʝʥʪʥʦʡ ʩʚʷʟʴʶ.  ʇʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  
ʧʨʦʟʨʘʯʥʫʶ ʞʠʜʢʦʩʪʴ, ʥʝ ʠʤʝʝʪ ʮʚʝʪʘ, ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ.  ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ 
ʨʘʩʪʚʦʨʠʪʝʣʝʤ. 

ɺ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʘʭ ʚʩʝ ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 
ʨʝʘʢʮʠʠ ʧʨʦʪʝʢʘʶʪ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. ɺ ʩʦʩʪʘʚʝ ʢʦʨʤʘ ʠʤʝʝʪʩʷ ʩʚʦʙʦʜʥʘʷ ʚʦʜʘ, ʚ 
ʢʦʪʦʨʦʡ ʨʘʩʪʚʦʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʠ ʩʚʷʟʘʥʥʘʷ ʚʦʜʘ,  ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ  
ʨʘʟʣʠʯʥʳʭ ʢʦʣʣʦʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʙʝʣʢʦʚʳʝ 
ʚʝʱʝʩʪʚʘ. ʉʚʦʙʦʜʥʘʷ ʠ ʩʚʷʟʘʥʥʘʷ ʚʦʜʘ ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʶʪ ʦʙʱʫʶ ʚʣʘʛʫ. ɽʩʣʠ ʢʦʨʤ 
ʘʥʘʣʠʟʠʨʫʶʪ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʜʦʩʪʘʚʢʠ ʝʛʦ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ, ʪʦ ʚ ʥʝʤ 
ʦʧʨʝʜʝʣʷʶʪ ʦʙʱʫʶ ʚʣʘʛʫ ʧʫʪʝʤ ʚʳʩʫʰʠʚʘʥʠʷ ʢʦʨʤʘ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʜʦ 
ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100-1050ʉ. 

ʏʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʨʤʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʢ ʘʥʘʣʠʟʫ. 
ʇʦʜʛʦʪʦʚʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʩʫʰʠʚʘʥʠʠ ʢʦʨʤʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60-65 . ɿʘʯʝʤ ʝʛʦ 
ʨʘʟʤʘʣʳʚʘʶʪ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʝʣʴʥʠʮʝ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ 1ʤʤ, ʨʘʩʩʳʧʘʶʪ ʥʘ ʣʠʩʪʝ 
ʙʫʤʘʛʠ ʠʣʠ ʜʦʩʢʝ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 24 ʯʘʩʘ. ʍʨʘʥʷʪ 
ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʢ ʘʥʘʣʠʟʫ  ʢʦʨʤ ʚ ʭʦʨʦʰʦ ʟʘʢʫʧʦʨʝʥʥʳʭ ʩʪʝʢʣʷʥʥʳʭ ʙʘʥʢʘʭ. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʦʨʤʘ ʢ ʘʥʘʣʠʟʫ ʠʟ ʥʝʛʦ ʫʜʘʣʷʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ 
ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʚʣʘʛʫ, ʪ.ʝ., ʚʣʘʛʫ, ʩʚʦʡʩʪʚʝʥʥʫʶ ʥʘʪʫʨʘʣʴʥʦʤʫ ʢʦʨʤʫ. ɺ ʥʝʤ ʦʩʪʘʝʪʩʷ 
ʪʦʣʴʢʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ  ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʘʷ ʚʣʘʛʘ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ 
ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʨʤʘ ʧʦʛʣʦʱʘʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ ʵʪʫ 
ʚʣʘʛʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʶʪ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʢʦʨʤʘ. ʏʪʦʙʳ 
ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʫʶ ʚʣʘʛʫ ʢʦʨʤʘ, ʦʪʜʝʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠ 
ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ. 

ʇʦʜʛʦʪʦʚʢʘ ʢʦʨʤʘ ʢ ʘʥʘʣʠʟʫ ʚ ʚʠʜʝ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 
ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʞʥʦʩʪʠ ʢʦʨʤʘ ʠ 
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ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ. ʕʪʦ ʨʘʚʥʦʚʝʩʠʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 
ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ ʚʟʷʪʠʠ ʥʘʚʝʩʢʠ ʢʦʨʤʘ. 

ʀʟ ʩʨʝʜʥʠʭ ʧʨʦʙ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʩʨʘʟʫ ʞʝ ʙʝʨʫʪ ʥʘʚʝʩʢʫ ʢʦʨʤʘ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʣʘʛʠ. ɽʩʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʧʦʩʪʫʧʠʣ ʢʦʨʤ, ʢʦʪʦʨʳʡ 
ʤʦʛ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʧʦʪʝʨʷʪʴ ʯʘʩʪʴ ʚʣʘʛʠ, ʪʦ ʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʟʚʝʰʠʚʘʶʪ, ʠ 
ʨʘʟʥʦʩʪʴ ʚ ʚʝʩʝ ʧʨʠ ʦʪʙʦʨʝ ʧʨʦʙʳ ʠ ʚ  ʣʘʙʦʨʘʪʦʨʠʠ ʫʯʠʪʳʚʘʶʪ ʧʨʠ ʧʦʜʩʯʝʪʝ 
ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ. 

ʀʟʤʝʣʴʯʝʥʥʫʶ ʥʘʚʝʩʢʫ ʢʦʨʤʘ ʚʟʚʝʰʠʚʘʶʪ ʚ ʬʘʨʬʦʨʦʚʦʡ ʯʘʰʢʝ ʥʘ 
ʪʝʭʥʦʭʠʤʠʯʝʩʢʠʭ ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʛ ʠ ʚʳʩʫʰʠʚʘʶʪ ʚ ʭʦʨʦʰʦ ʚʝʥʪʠʣʠʨʫʝʤʦʤ  
ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60 - 65  ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ. ɿʘʪʝʤ  ʯʘʰʢʫ ʩ 
ʢʦʨʤʦʤ ʥʫ ʩʫʪʢʠ ʦʩʪʘʚʣʷʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʚʦʟʜʫʭʝ ʠ ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʶʪ. ʇʦ 
ʨʘʟʥʦʩʪʠ ʚʝʩʘ ʯʘʰʢʠ ʩ ʥʘʚʝʩʢʦʡ ʢʦʨʤʘ ʜʦ ʚʳʩʫʰʠʚʘʥʠʷ ʠ ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ ʥʘ ʚʦʟʜʫʭʝ ʚ 
ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʮʝʥʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʣʘʛʠ ʚ ʢʦʨʤʝ. ʂʦʨʥʝ-ʢʣʫʙʥʝ-
ʧʣʦʜʳ ʜʣʷ ʘʥʘʣʠʟʘ ʨʘʟʨʝʟʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʢʠ, ʥʘʥʠʟʳʚʘʶʪ ʥʘ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʟʚʝʰʝʥʥʫʶ ʥʠʪʢʫ, ʚʟʚʝʰʠʚʘʶʪ ʠ ʧʦʤʝʱʘʶʪ ʚ ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ. ɺ 
ʥʘʯʘʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 80- 900ʉ, ʘ 
ʯʝʨʝʟ ʯʘʩ ʩʥʠʞʘʶʪ ʜʦ 60 -70 .  ɺʳʩʫʰʠʚʘʥʠʝ ʧʨʦʜʦʣʞʘʶʪ ʦʢʦʣʦ 5 ʯʘʩʦʚ ʜʦ ʩʫʭʦʛʦ 
ʩʦʩʪʦʷʥʠʷ. ɿʘʪʝʤ ʥʠʪʢʫ ʩ ʥʘʚʝʩʢʦʡ ʢʦʨʤʘ ʧʦʤʝʱʘʶʪ ʚ ʟʘʨʘʥʝʝ ʚʟʚʝʰʝʥʥʫʶ ʯʘʰʢʫ ʠ 
ʦʩʪʘʚʣʷʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ 3-4ʯʘʩʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʯʘʰʢʫ ʩ ʢʦʨʤʦʤ ʚʟʚʝʰʠʚʘʶʪ ʠ 
ʚʪʦʨʠʯʥʦ ʩʪʘʚʷʪ ʚ ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ  60 ï 700ʉ ʥʘ 1 ʯʘʩ. ʇʦʩʣʝ 
ʦʭʣʘʞʜʝʥʠʷ ʝʝ ʚʟʚʝʰʠʚʘʶʪ ʠ ʝʩʣʠ ʧʦʣʫʯʝʥ ʚʝʩ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʧʝʨʚʳʡ, 
ʪʦ ʥʘʠʤʝʥʴʰʠʡ ʠʟ ʥʠʭ ʧʨʠʥʠʤʘʶʪ ʟʘ ʦʢʦʥʯʘʪʝʣʴʥʳʡ. 

ʈʘʩʩʯʠʪʳʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʣʘʛʠ ʚ ʢʦʨʤʝ ʧʦ ʬʦʨʤʫʣʝ: 

x=  

a- ʚʝʩ ʯʘʰʢʠ ʩ ʥʘʚʝʩʢʦʡ ʢʦʨʤʘ ʜʦ ʚʳʩʫʰʠʚʘʥʠʷ(ʛ); 

b- ʚʝʩ ʯʘʰʢʠ ʩ ʥʘʚʝʩʢʦʡ ʢʦʨʤʘ ʧʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʠ ʚʳʜʝʨʞʠʚʘʥʠʷ ʥʘ ʚʦʟʜʫʭʝ ʚ 

ʪʝʯʝʥʠʠ 24 ʯʘʩʦʚ(ʛ); 

c- ʚʝʩ ʧʫʩʪʦʡ ʯʘʰʢʝ(ʛ); 

100- ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʝʨʝʚʦʜʘ ʚ ʧʨʦʮʝʥʪʳ. 

ɺʩʝ ʘʥʘʣʠʟʳ ʢʦʨʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʣʘʛʠ, 
ʧʨʦʠʟʚʦʜʷʪ ʚ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 2-3% ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʤʫ ʠʟ ʜʚʫʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʦʜʳ ʙʝʨʫʪ ʥʘʚʝʩʢʫ ʚʦʟʜʫʰʥʦʛʦ ʚʝʱʝʩʪʚʘ, 
ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʨʤʘ, ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 2 ʜʦ 5 ʛ. ɺʟʚʝʰʠʚʘʶʪ ʥʘʚʝʩʢʫ ʚ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʩʫʰʝʥʥʦʤ ʠ  ʚʟʚʝʰʝʥʥʦʤ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ ʩʪʘʢʘʥʯʠʢʝ ʠ 
ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100-1050ʉ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ. ɺʳʯʠʪʘʷ 
ʠʟ ʚʝʩʘ ʩʪʘʢʘʥʯʠʢʘ ʩ ʥʘʚʝʩʢʦʡ ʢʦʨʤʘ ʜʦ ʚʳʩʫʰʠʚʘʥʠʷ ʚʝʩ ʝʛʦ ʧʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ, 
ʦʧʨʝʜʝʣʷʶʪ ʚʝʩ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʦʜʳ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʝʝ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʚʦʟʜʫʰʥʦ-
ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ ʢʦʨʤʘ. ʆʧʨʝʜʝʣʠʚ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʠ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʫʶ  ʚʦʜʫ, 
ʧʦʜʩʯʠʪʳʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʡ ʚʣʘʛʠ  ʚ ʧʨʦʮʝʥʪʘʭ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʩʯʠʪʳʚʘʶʪ 
ʩʦʜʝʨʞʘʥʠʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʢʦʨʤʘ ʥʘ ʢʦʨʤ ʧʨʠ 
ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʩʫʤʤʠʨʫʶʪ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʠ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʫʶ 
ʚʣʘʛʫ. ɼʣʷ ʧʝʨʝʨʘʩʯʝʪʘ ʩʦʜʝʨʞʘʥʠʷ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʦʜʳ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʚʩʝʭ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʥʘʪʫʨʘʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʢʦʨʤʘ ʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʫʣʦʡ: 

                                                               ʭ1 = , 
%ʧʚ- ʧʨʦʮʝʥʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʢʦʨʤʘ; 

ʭ- ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʦʜʳ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʢʦʨʤʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʦʜʳ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʢʦʨʤʝ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ 

ʬʦʨʤʫʣʝ: 
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ʭ= , 

a- ʚʝʩ ʩʪʘʢʘʥʯʠʢʘ ʩ ʥʘʚʝʩʢʦʡ ʢʦʨʤʘ ʜʦ ʚʳʩʫʰʠʚʘʥʠʷ; 

b- ʚʝʩ ʩʪʘʢʘʥʯʠʢʘ ʩ ʥʘʚʝʩʢʦʡ ʢʦʨʤʘ ʧʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ; 

c- ʚʝʩ ʧʫʩʪʦʛʦ ʚʳʩʫʰʝʥʥʦʛʦ ʩʪʘʢʘʥʯʠʢʘ. 

a-c- ʥʘʚʝʩʢʘ ʢʦʨʤʘ; 

a-b- ʚʝʩ ʠʩʧʘʨʠʚʰʝʡʩʷ ʚʦʜʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ʚ ʢʦʨʤʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤ- ʟʝʨʥʦʬʫʨʘʞ. 

ɺʝʩ ʯʘʰʢʠ ʩ ʥʘʚʝʩʢʦʡ ʢʦʨʤʘ- 145,22; ʚʝʩ ʯʘʰʢʠ 100,22; ʥʘʚʝʩʢʘ ʢʦʨʤʘ- 45; ʚʝʩ 
ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʚʳʩʫʰʠʚʘʥʠʷ 140,48; ʚʝʩ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʚʳʩʫʰʠʚʘʥʠʷ-139,81; ʚʝʩ ʧʦʩʣʝ  
ʪʨʝʪʴʝʛʦ ʚʳʩʫʰʠʚʘʥʠʷ ï 139,80; ʚʝʩ ʧʦʩʣʝ ʚʳʜʝʨʞʠʚʘʥʠʷ ʥʘ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʠ ʩʫʪʦʢ- 
140,20; ʚʝʩ ʠʩʧʘʨʠʚʰʝʡʩʷ ʚʦʜʳ 145,22- 140,20 = 5,02 

ʇʨʦʮʝʥʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʣʘʛʠ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ : 

ʭ=  = 11,16. 

ʇʨʦʮʝʥʪ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʢʦʨʤʘ: 

ɺʝʩ ʩʪʘʢʘʥʘ ʩ ʥʘʚʝʩʢʦʡ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʢʦʨʤʘ ï 28,25; ʚʝʩ ʚʳʩʫʰʝʥʥʦʛʦ 
ʩʪʘʢʘʥʯʠʢʘ ï 25,82; ʥʘʚʝʩʢʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʢʦʨʤʘ ï 2,43; ʚʝʩ ʩʪʘʢʘʥʯʠʢʘ ʩ ʥʘʚʝʩʢʦʡ 
ʢʦʨʤʘ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʚʳʩʫʰʠʚʘʥʠʷ 28,15; ʚʝʩ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʚʳʩʫʰʠʚʘʥʠʷ 27,99; ʚʝʩ 
ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʚʳʩʫʰʠʚʘʥʠʷ 27,98; ʚʝʩ ʠʩʧʘʨʠʚʰʝʡʩʷ ʚʦʜʳ  28,25 ï 27,98 = 0,27. 

ʇʨʦʮʝʥʪ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʢʦʨʤʘ: 

ʭ=  11,11 

ʇʨʦʮʝʥʪ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʦʜʳ ʚ ʢʦʨʤʝ ʧʨʠ ʥʘʪʫʨʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ: 

= 9,87. 

ʇʨʦʮʝʥʪ ʦʙʱʝʡ ʚʦʜʳ ʚ ʢʦʨʤʝ: 

11,16 + 9,87 = 21,03 

ʇʨʦʮʝʥʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʦʨʤʝ: 

100 ï 21,03 = 78,97. 
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ʄʆʈʌʆʃʆɻʀʗ ʗʀʏʅʀʂʆɺ ʇʈʀ ɺʅʋʊʈʀʇʈʆʊʆʂʆɺʆʁ ʇɸʇʀʃʃʆʄɽ ʄʆʃʆʏʅʆʁ 

ɾɽʃɽɿʓ  
 

ʄʦʣʯʘʥʦʚʘ ɺ.ɸ., ʩʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ  
ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɺʝʪʝʨʠʥʘʨʠʷè 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʚ.ʥ., ʜʦʮʝʥʪ ʂʣʝʡʤʝʥʦʚʘ ʅ.ɺ. 
ʌɻɹʆʋ ɺʇʆ ʆʨʝʣɻɸʋ 

 
ɸʅʅʆʊɸʎʀʗ 
ɻʦʨʤʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚʝʩʴʤʘ ʩʣʦʞʥʳ. ɹʝʟʫʩʣʦʚʥʦ, ʦʩʥʦʚʥʘʷ ʨʦʣʴ 
ʧʨʠʥʘʜʣʝʞʠʪ ʵʩʪʨʦʛʝʥʥʳʤ ʛʦʨʤʦʥʘʤ, ʧʨʦʜʫʮʠʨʫʝʤʳʤ ʷʠʯʥʠʢʘʤʠ. ɺʣʠʷʥʠʝ ʷʠʯʥʠʢʦʚ ʥʘ 
ʪʢʘʥʴ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ: ʵʩʪʨʦʛʝʥʳ ʚʳʟʳʚʘʶʪ ʨʘʟʨʘʩʪʘʥʠʝ 
ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚʦʢʨʫʛ ʧʨʦʪʦʢʦʚ ʠ ʘʮʠʥʫʩʦʚ, ʪʦʛʜʘ ʢʘʢ ʜʝʡʩʪʚʠʝ ʛʦʨʤʦʥʘ ʞʝʣʪʦʛʦ 
ʪʝʣʘ - ʧʨʦʛʝʩʪʝʨʦʥʘ - ʥʘʧʨʘʚʣʝʥʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʞʝʣʝʟʠʩʪʳʡ ʵʧʠʪʝʣʠʡ 
ʤʦʣʦʯʥʳʭ ʞʝʣʸʟ. ʇʦʵʪʦʤʫ ʧʦʥʷʪʥʦ, ʯʪʦ ʚʩʷʢʦʝ ʧʨʷʤʦʝ ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 
ʬʫʥʢʮʠʠ ʧʦʣʦʚʳʭ ʞʝʣʸʟ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʦʝʥʠʷ ʤʦʣʦʯʥʳʭ ʞʝʣʸʟ.  

 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 
ɺʥʫʪʨʠʧʨʦʪʦʢʦʚʘʷ ʧʘʧʠʣʣʦʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ; ʢʠʩʪʳ ʷʠʯʥʠʢʦʚ; ʛʠʩʪʦʣʦʛʠʷ; 
ʛʠʧʝʨʵʩʪʨʦʛʝʥʠʟʘʮʠʷ ʦʨʛʘʥʠʟʤʘ. 
 
ABSTRACT 
Hormonal bond of mammary gland is very complex. The main role belongs to estrogenic 
hormones, produced by ovaries. The influence of ovaries on the mammary glands tissue is 
constant: estrogens cause growth of connective tissue around the ducts and acinus, whereas 
the action of the yellow body hormone -progesterone-aimed directly at the glandular 
epithelium of the mammary glands Therefore, it is clear that any direct or indirect change of 
gonads function will be accompanied by a change in the structure of mammary glands. 
 
KEY WORDS 
Intraductal papilloma of mammary gland, ovarian cyst, histology, hyperestrogenism. 

 
 

ɺɺɽɼɽʅʀɽ 
ɻʦʨʤʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚʝʩʴʤʘ ʩʣʦʞʥʳ. ɹʝʟʫʩʣʦʚʥʦ, ʦʩʥʦʚʥʘʷ 

ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʵʩʪʨʦʛʝʥʥʳʤ ʛʦʨʤʦʥʘʤ, ʧʨʦʜʫʮʠʨʫʝʤʳʤ ʷʠʯʥʠʢʘʤʠ. ɺʣʠʷʥʠʝ 
ʷʠʯʥʠʢʦʚ ʥʘ ʪʢʘʥʴ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ: ʵʩʪʨʦʛʝʥʳ ʚʳʟʳʚʘʶʪ 
ʨʘʟʨʘʩʪʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚʦʢʨʫʛ ʧʨʦʪʦʢʦʚ ʠ ʘʮʠʥʫʩʦʚ, ʪʦʛʜʘ ʢʘʢ ʜʝʡʩʪʚʠʝ 
ʛʦʨʤʦʥʘ ʞʝʣʪʦʛʦ ʪʝʣʘ - ʧʨʦʛʝʩʪʝʨʦʥʘ - ʥʘʧʨʘʚʣʝʥʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʞʝʣʝʟʠʩʪʳʡ 
ʵʧʠʪʝʣʠʡ ʤʦʣʦʯʥʳʭ ʞʝʣʸʟ. ʇʦʵʪʦʤʫ ʧʦʥʷʪʥʦ, ʯʪʦ ʚʩʷʢʦʝ ʧʨʷʤʦʝ ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ 
ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʣʦʚʳʭ ʞʝʣʸʟ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʦʝʥʠʷ 
ʤʦʣʦʯʥʳʭ ʞʝʣʸʟ.[1,3,4,5] 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʀʂɸ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 
ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ ʀʥʥʦʚʘʮʠʦʥʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 
ʌɻɹʆʋ ɺʇʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 
ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠʤʝʥʷʣʠ ʢʦʤʧʣʝʢʩ LeicaDM 5000 ʠ ʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 
ʠʟʦʙʨʘʞʝʥʠʡ LeicaQWin. 
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ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʷʠʯʥʠʢʠ ʠ ʜʚʘ 
ʦʧʫʭʦʣʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʫ ʩʦʙʘʢʠ 
ʧʦʨʦʜʳ ʣʘʙʨʘʜʦʨ 7 ʣʝʪ. 

 
ʈʠʩ.1 ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ (ʷʠʯʥʠʢʠ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ) 

 
ʀʟ ʢʘʞʜʦʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚʳʨʝʟʘʣʠ ʧʦ 3 ʢʫʩʦʯʢʘ (ʠʟ 

ʮʝʥʪʨʘ, ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʦʧʫʭʦʣʠ ʠ ʥʘ ʛʨʘʥʠʮʝ ʧʦʨʘʞʝʥʥʦʡ ʠ ʟʜʦʨʦʚʦʡ ʪʢʘʥʠ). 
ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʛʦʪʦʚʠʣʠ ʥʘ ʢʨʠʦʩʪʘʪ-ʤʠʢʨʦʪʦʤʝ. ʆʢʨʘʩʢʫ ʧʨʦʠʟʚʦʜʠʣʠ 
ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 

ʗʠʯʥʠʢʠ ʨʘʟʨʝʟʘʣʠ ʧʦ ʥʘʠʙʦʣʴʰʝʡ ʩʘʛʠʪʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʌʠʢʩʠʨʦʚʘʣʠ 10% 
ʥʝʡʪʨʘʣʴʥʳʤ ʬʦʨʤʘʣʠʥʦʤ ʠ ʧʨʠʛʦʪʘʚʣʠʚʘʣʠ ʩʨʝʟʳ ʯʝʨʝʟ ʚʩʶ ʧʣʦʩʢʦʩʪʴ ʷʠʯʥʠʢʦʚ.[2] 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʦʧʫʭʦʣʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʦʧʫʭʦʣʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʂʦʥʩʫʣʴʪʘʪʠʚʥʳʤ ʩʦʚʝʪʦʤ 
ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʥʢʦʣʦʛʠʠ ʧʨʠ ʚʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.[6] 

 
ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʆʧʫʭʦʣʴ ʧʨʦʱʫʧʳʚʘʣʘʩʴ ʢʘʢ ʥʝʙʦʣʴʰʦʝ ʩʫʙʘʨʝʘʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʜʠʘʤʝʪʨʦʤ 
2,5 ʩʤ. ʋʟʣʳ ʠʤʝʣʠ ʤʷʛʢʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʬʣʶʢʪʫʠʨʦʚʘʣʠ, ʙʳʣʠ ʧʦʜʚʠʞʥʳ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʪʢʘʥʷʤ.  

ʈʠʩ. 2 ʆʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 
ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʥʘ ʨʘʟʨʝʟʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʠʤʝʣʦ ʚʠʜ ʢʠʩʪʳ, ʚ ʢʦʪʦʨʦʡ 

ʩʦʜʝʨʞʘʣʘʩʴ ʢʨʦʚʷʥʠʩʪʘʷ ʞʠʜʢʦʩʪʴ. ʇʦʣʦʩʪʴ ʢʠʩʪʳ, ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, 
ʙʳʣʘ ʟʘʧʦʣʥʝʥʘ ʤʷʛʢʠʤʠ ʢʨʦʰʘʱʠʤʠʩʷ ʩʦʩʦʯʢʦʚʳʤʠ ʨʘʟʨʘʩʪʘʥʠʷʤʠ ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ 


