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ʈʝʬʝʨʘʪ. ʂʘʨʪʦʬʝʣʴ ʚʳʨʘʱʠʚʘʶʪ ʚ 150 ʩʪʨʘʥʘʭ, ʛʜʝ ʧʨʦʞʠʚʘʝʪ 75 % ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ. ʂʘʨʪʦʬʝʣʴ ð ʦʜʥʘ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʨʘ ʚ ʩʬʝʨʝ ʧʠʪʘʥʠʷ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʪʨʘʩʣʴ ʨʘʩʪʝʥʠʝ-
ʚʦʜʩʪʚʘ (ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʦ) ʠʩʧʳʪʳʚʘʝʪ ʦʩʪʨʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ (ʙʠʦ-
ʧʨʝʧʘʨʘʪʳ) ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ. ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʝʭ-
ʥʦʣʦʛʠʷ  ʚʥʝʩʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʝ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ: çʤʠʥʝʨʘʣʴʥʳʝ  ʫʜʦʙ-
ʨʝʥʠʷ +  ʙʠʦʧʨʝʧʘʨʘʪʳ + ʦʨʦʰʝʥʠʝè. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʠʩʧʳʪʘʥʠʝ ʥʘ ʢʘʨʪʦʬʝʣʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ 
ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ ʪʝʭʥʦʣʦʛʠʠ ʚʥʝʩʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʜʦʣʝʚʦʛʦ ʫʯʘʩʪʠʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʚ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʢʦʥʢʨʝʪʥʦʤʫ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʶ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦ-
ʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʜʥʷʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʥʘ 18-26 ʪ/ʛʘ ʠʣʠ 101-139 % (ʦʪ ʢʦʤ-
ʧʣʝʢʩʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ + ʙʠʦʧʨʝʧʘʨʘʪʳ + ʘʟʦʬʦʩʢʘ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ; ʥʘ 
28-33 ʪ/ʛʘ ʠʣʠ 143-165 % (ʦʪ ʢʦʤʧʣʝʢʩʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ + ʙʠʦʧʨʝʧʘʨʘʪʳ + ʘʟʦʬʦʩʢʘ + ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝ-
ʥʠʝ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʦʨʦʰʝʥʠʷ ʜʦʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ  
ʨʘʩʪʝʪ ʩ 0 (ʚʘʨʠʘʥʪ ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ʜʦ 78 % ʥʘ ʬʦʥʝ N120P120K120. ɼʦʣʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʩʥʠʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 
72 %  ʜʦ 9 %., ʘ ʜʦʣʷ ʘʟʦʬʦʩʢʠ  ʩ 28 ʜʦ 13 %. ʅʘ ʬʦʥʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʜʦʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʩ 40 ʜʦ 65 %, ʜʦʣʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʩʥʠʞʘʝʪʩʷ ʧʣʘʚʥʦ ʩ 50 % ʜʦ 10 % (ʪ.ʝ. ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʜʦʙ-
ʨʝʥʠʷʤ). ɼʦʣʷ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ ʘʟʦʬʦʩʢʦʡ ʩʥʠʞʘʝʪʩʷ ʩ  23 % ʜʦ 14 %. ɼʦʣʷ ʩʘʤʦʛʦ ʦʨʦ-
ʰʝʥʠʷ ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʘʛʨʦʬʦʥʘ ʩ 27 % ʜʦ 11 %. ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʤʥʦʞʝʥʠʷ ʫʚʝʣʠʯʠʣʠʩʴ ʩ 5-6 ʜʦ 10-
11 ʧʦ ʯʠʩʣʫ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ ʠ ʩ 6-8 ʜʦ 13-22 ʧʦ ʤʘʩʩʝ ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ.  
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Essay. Potatoes are grown in 150 countries, where 75 percent of the world's population. Potatoes are one of the most 
important agricultural crops of the world in the field of food and feed production. Industry diluted nievodstva (potatoes) 
faces an acute need for innovation and communication technologies. Biotechnology (biological products) can be considered 
as a source of potato productivity. We offer technology make biological products in the potato industry, based on the de-
velopment of complex Biologicals + fertilizer + irrigation. The objectives of the study was to test the potatoes designed and 
proposed by us technology make biological products and the identification of the equity of each factor in potato yields for 
recommendations specific to the commodity. The experiment revealed the most effective options, zvoljajushhie raise 18-26 
on potato yield t/ha or 101-139 % (from the complex mineral fertilizers + Biologicals + compound fertilizer) in dependent-
ly-the norms of mineral fertilizers; the 28-33 t/ha or 143-165 % (from com-plex fertilizers + Biologicals + azophoska + drip 
irrigation) depending on the norms of mineral fertilizers. In versions without irrigation fertilizers share grows with 0 (ver-
sion without fertilizers) to 78 % against N120P120K120. The percentage of Biologics is reduced accordingly, with 72% to 
9 %, and the proportion of white spirit with 28 to 13 %. Against the backdrop of drip irrigation fertilizers percentage in-
creases from 40 to 65 %, the percentage of bioprepara-ISTS decreases smoothly from 50 % to 10 % (i.e., inversely propor-
tional to the fertilizers directions). Percentage of foliar nutrition of phases of vegetation azofoskoj reduced from 23 % to 14 
%. The proportion of the irrigation also decreases with increasing soil fertility with 27 % to 11 %. Breeding ratios increased 
from 5-6 to 10-11 by the number of tubers in the tuber nest and with 6-8 to mass produce 13-22 nest. 

 
Keywords: potato, productivity, odds razmno, biological products, mineral fertilizers, drip irrigation. 
 
ɺʚʝʜʝʥʠʝ. ʆʪʨʘʩʣʴ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʢʘʨʪʦʬʝʣʝʚʦʜʩʪ-

ʚʦ) ʠʩʧʳʪʳʚʘʝʪ ʦʩʪʨʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʷʭ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ çʌɸʊ-ɸɻʈʆè ʧʦ 
ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʜ-
ʜʝʨʞʢʝ ɽʕʂ ʆʆʅ ʧʨʠ ʫʯʘʩʪʠʠ ɺʅʀʀʂʍ ʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ çɸʛʨʦʩʢʦʧè (ʐʚʝʡʮʘʨʠʷ). ɺ 
ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʣʝʞʠʪ ʩʦʟʜʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-
ʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʚʳʨʘʱʠʚʘ-
ʥʠʷ ʟʜʦʨʦʚʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʚʠʪʠʷ ʩʝʤʝʥʦʚʦʜ-
ʩʪʚʘ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʦʙʷʟʘʪʝʣʴ-
ʥʦʡ ʝʛʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʘʪʪʝʩʪʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [1]. 
ɺ ʤʠʨʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʢʘʨʪʦʬʝʣʴ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʥʘʨʷʜʫ ʩ ʨʠʩʦʤ, 
ʧʰʝʥʠʮʝʡ, ʢʫʢʫʨʫʟʦʡ. ʇʣʦʱʘʜʴ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ ʚ ʤʠʨʝ 
ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2 ʤʣʥ. ʛʘ, ʚʘʣʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ - 280-
290 ʤʣʥ. ʪ ʧʨʠ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ 14-15 ʪ/ʛʘ. ʇʦ ʚʘʣʦ-
ʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʨʪʦʬʝʣʷ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ 
ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʤʠʨʝ. ɼʦʣʷ ʝʝ ʚ ʤʠʨʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʧʦ ʧʦʩʝʚʥʳʤ ʧʣʦʱʘʜʷʤ ʠ ʧʦ ʚʘʣʦʚʦʤʫ ʩʙʦ-
ʨʫ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 %. ʆʜʥʘʢʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ (14 
ʪ/ʛʘ) ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʜʘʞʝ ʦʪ ʩʨʝʜʥʝʛʦ ʤʠʨʦʚʦʛʦ 
ʫʨʦʚʥʷ (17 ʪ/ʛʘ). 
ɺ 2015 ʛ. ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʥʠʟʠʣʦʩʴ ʥʘ 8,8 % ʜʦ 55,6 ʪʳʩ. ʪʦʥʥ (0,7 
% ʦʪ ʦʙʱʝʛʦ ʩʙʦʨʘ ʢʘʨʪʦʬʝʣʷ ʚ ʈʌ) ʠ  ʟʘʥʠʤʘʝʪ ʚ ʩʪʨʫʢ-
ʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ (1619,3 ʪʩrʷʯʠ ʛʘ) 0,1 %, ʪ.ʝ. 
1619 ʛʘ. ʂʘʨʪʦʬʝʣʴ ʚʦʟʜʝʣʳʚʘʶʪ ʚ ʬʝʨʤʝʨʩʢʠʭ ʠ ʣʠʯʥʳʭ 
ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. ʇʦ ʨʘʟʤʝʨʘʤ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 
ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʷʣʘ 54 ʤʝʩʪʦ ʩʨʝʜʠ 
ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ.  

 ʂʘʨʪʦʬʝʣʴ - ʢʫʣʴʪʫʨʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʪʨʘʪ ʨʝ-
ʩʫʨʩʦʚ ʠ ʵʥʝʨʛʠʠ ʜʣʷ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʝʤ-
ʢʦʩʪʴ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 29-31 ʤʣʥ. 
ʪ. ʇʦʪʨʝʙʣʝʥʠʝ ʝʛʦ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ (ʚ ʩʚʝʞʝʤ ʚʠʜʝ) - 15-16; ʥʘ ʢʦʨ-
ʤʦʚʳʝ ʮʝʣʠ - 6,0-6,5; ʥʘ ʩʝʤʝʥʘ - 6,0-6,5; ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ - 
0,5-1,0 ʤʣʥ. ʪ. [2 - 5]. 
ɺ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʝ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʶʪʩʷ ʙʠʦʧʨʝʧʘ-

ʨʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʩʦʝʜʠʥʷʶ-
ʱʠʝ ʚ ʩʝʙʝ ʧʨʠʟʥʘʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (ʥʘʪʫʨʘʣʴ-
ʥʦʝ ʩʳʨʴʝ ï ʚʦʜʦʨʦʩʣʠ, ʪʦʨʬ, ʧʪʠʯʠʡ ʧʦʤʝʪ ʠ ʜʨ.), ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʢʦʤʧʣʝʢʩ ʤʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ), 
ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ (ʬʠʪʦʛʦʨʤʦʥʳ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ) 
ʠ ʙʠʦʘʢʪʠʚʘʪʦʨʦʚ ʧʦʯʚʳ (ʞʠʚʳʝ ʰʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʠʣʠ ʠʭ ʘʥʘʣʦʛʠ). ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʶʪ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʥʦ ʠ ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʥʦʚʦʛʦ 
ʫʨʦʞʘʷ. ɹʠʦʧʨʝʧʘʨʘʪʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʪʦʚʘʨ-
ʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʨʪʦʬʝ-

ʣʷ, ʧʦʟʚʦʣʷʷ ʧʦʣʫʯʘʪʴ ʙʝʟʦʧʘʩʥʫʶ ʧʨʦʜʫʢʮʠʶ. ʆʥʠ ʪʘʢʞʝ 
ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦ-
ʜʦʨʦʜʠʷ ʟʘ ʩʯʝʪ ʛʫʤʠʥʦʚʳʭ ʠ ʬʫʣʴʚʦʚʳʭ ʢʠʩʣʦʪ, ʚʢʣʶ-
ʯʝʥʥʳʭ ʚ ʠʭ ʩʦʩʪʘʚ [6 - 9].   
ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ 
ʫʜʝʣʷʪʴ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʚʥʝʩʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 
ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʟʝʣʝʥʘʷ ʪʝʭʥʦʣʦʛʠʷè ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨ-
ʪʦʬʝʣʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʤʝʥʴh ʝʥʥʦʡ 
ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʦʩʥʦʚʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝ-
ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ) ʠ ʟʘʤʝʥʫ ʠʭ ʥʘ 
ʙʠʦʧʨʝʧʘʨʘʪʳ [10-12].  
ɹʳʪʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʧʦʣʠʚʘʪʴ ʢʘʨʪʦʬʝʣʴ ʥʘʜʦ ʚ ʧʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʣʠʚʘ 
ʥʝʦʙʭʦʜʠʤʘ ʫʞʝ ʚ ʬʘʟʫ ʤʘʩʩʦʚʦʡ ʙʫʪʦʥʠʟʘʮʠʠ ʨʘʩʪʝʥʠʡ, 
ʪʘʢ ʢʘʢ ʙʫʪʦʥʳ ʤʦʛʫʪ ʦʧʘʩʪʴ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ ʚ ʧʦʯ-
ʚʝ. ʅʘ ʧʦʩʘʜʢʘʭ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 
ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʙʫʪʦʥʠʟʘʮʠʠ ʚ 
ʧʨʝʜʝʣʘʭ 70 %, ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʣʫʙʥʝʦʦʙʨʘʟʦʚʘ-
ʥʠʷ ï 80 % ʠ ʩ ʥʘʯʘʣʘ ʦʪʤʠʨʘʥʠʷ ʙʦʪʚʳ ï 70 % ʦʪ ʧʨʝ-
ʜʝʣʴʥʦʡ ʧʦʣʝʚʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. ʇʨʠ ʜʦʞʜʝʚʘʥʠʠ ʫʚʣʘʞ-
ʥʷʪʴ ʧʦʯʚʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʛʣʫʙʠʥʫ 35-40 ʩʤ. ʅʠ ʚ ʢʦʝʤ 
ʩʣʫʯʘʝ ʥʝʣʴʟʷ ʧʨʠ ʧʦʣʠʚʘʭ ʜʦʧʫʩʢʘʪʴ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞ-
ʥʝʥʠʷ. ʉʧʫʩʪʷ 2-3 ʜʥʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʦʣʠʚʘ, ʢʘʢ ʪʦʣʴʢʦ 
ʧʦʯʚʘ ʧʝʨʝʩʪʘʝʪ ʧʨʠʣʠʧʘʪʴ ʢ ʦʨʫʜʠʷʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʳʭ-
ʣʠʪʴ ʤʝʞʜʫʨʷʜʴʷ. ʇʨʠʤʝʥʝʥʠʝ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ ʧʦ-
ʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʤʝʭʘʥʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʣʠʚʘ, 
ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʠ ʨʝ-
ʛʫʣʠʨʦʚʘʪʴ ʥʦʨʤʫ ʠ ʨʝʞʠʤ ʧʦʣʠʚʘ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 
ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʦʧʳʪ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʨʘʩʪʝ-
ʥʠʡ [13, 14]. 
ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʢʘʨʪʦʬʝʣʷ - ʵʪʦ ʵʢʦʥʦʤʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʵʢʦʥʦʤʠʷ ʚʦʜʳ ʦʪ 50 ʜʦ 
90 %) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ 
ʦʨʦʰʝʥʠʝʤ ʧʦʣʠʚʥʳʤʠ ʤʘʰʠʥʘʤʠ ʪʠʧʘ ɼɼɸ, 
çɺʦʣʞʘʥʢʘè. ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ 
ʩʚʦʡʩʪʚʘʤ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 1- 
ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʣʫʙʠʥʳ ʫʚʣʘʞʥʝʥʠʷ; 2 -
ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʙʦʣʝʟʥʷʤʠ; 3 -
ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʢʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʟʘʪʨʘʪ ʥʘ ʝʸ 
ʨʘʟʨʫʰʝʥʠʝ; 4 - ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʥʷʢʦʚ; 5 - 
ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʬʝʨʪʠʛʘʮʠʠ ʩ 
ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʦʟʘʤʠ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ 
ʧʠʪʘʥʠʷ ʧʦ ʧʝʨʠʦʜʘʤ ʚʳʨʘʱʠʚʘʥʠʷ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 
ʵʢʦʥʦʤʠʝʡ ʦʪ 15 ʜʦ 35% ʫʜʦʙʨʝʥʠʡ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 
ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ; 6 - ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ 
ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʧʦʚʪʦʨʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ. 
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ʎʝʣʴ  ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʠ-
ʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʢʘʧʝʣʴʥʳʤ ʦʨʦʰʝʥʠʝʤ ʧʨʠ 
ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ. 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1.  ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ;  
2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ;  
3. ɼʘʪʴ ʦʮʝʥʢʫ ʢʘʧʝʣʴʥʦʤʫ ʦʨʦʰʝʥʠʶ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʤ̫ʠ; 
4. ʇʦʢʘʟʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ 

ʧʨʠʝʤʦʚ ʠ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʣʷ 
ʭʦʟʷʡʩʪʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʝʜʝʥʳ ʚ ʆʆʆ çʂʫʨʩʢɸʛʨʦɸʢʪʠʚè ʂʫʨʩʢʦʛʦ ʨʘʡʦʥʘ 
ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2017 ʛʦʜʫ. ʇʣʦʱʘʜʴ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ 
ʩʨʝʜʥʝ - ʨʘʥʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ʀʣʴʠʥʩʢʠʡ ʧʝʨʚʦʡ ʨʝʧʨʦʜʫʢ-
ʮʠʠ 15 ʛʘ (ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ). ʋʨʦʞʘʡʥʦʩʪʴ 8-17 ʪ/ʛʘ 
ʚ ʭʦʟʷʡʩʪʚʝ. ʇʣʦʱʘʜʴ ʧʦʜ ʦʧʳʪʘʤʠ 5,4 ʛʘ. ɺ ʢʘʯʝʩʪʚʝ 
ʩʨʘʚʥʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʟʘ 2016 ʛʦʜ.  
ʇʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ ʦʩʝʥʴʶ ʠ ʚʝʩʥʦʡ ʦʙʱʝʧʨʠʥʪ̫ʘʷ ʧʦ 

ʎʏʈ. ʇʦʜ ʢʘʨʪʦʬʝʣʴ ʩ ʦʩʝʥʠ ʚʥʦʩʠʣʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙ-
ʨʝʥʠʷ (ʘʟʦʬʦʩʢʫ-N15ʈ15ʂ15) ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ (ʪʘʙʣʠʮʘ 
1). ʂʣʫʙʥʠ ʧʨʦʛʨʝʣʠ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʦʩ-
ʚʝʱʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 2 ʥʝʜʝʣʴ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʚ 
ʇʨʦʨʘʩʪʠʥʦʤ (3 ʣ/3 ʪ/ʛʘ), ʘ ʟʘʪʝʤ ʦʙʨʘʙʦʪʘʣʠ ʦʪ ʢʦʣʦʨʘʜ-
ʩʢʦʛʦ ʞʫʢʘ, ʧʨʦʚʦʣʦʯʥʠʢʘ ʠ ʩʦʚʢʠ ʧʨʝʧʘʨʘʪʦʤ ʇʨʝʩʪʠʞ 
(ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʥʝʤʝʮʢʘʷ ʬʠʨʤʘ ɹʘʡʝʨ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʚ ʢʘʨʪʦʬʝʣʝʩʘʞʘʣʢʝ (ʢʦʤʧʣʝʢʩ ʄʊɿ-82 + ʃ-201).  ʇʦʩʘʜʢʘ 
ʧʨʦʚʝʜʝʥʘ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ:  25 ʩʤ 
ʭ 70 ʩʤ, ʧʣʦʱʘʜʴ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ - 84 ʤ

2
 , ʧʦʚʪʦʨʥʦʩʪʴ 

ʪʨʝʭʢʨʘʪʥʘʷ, ʥʦʨʤʘ ʚʳʩʝʚʘ 2,5 ʪ/ʛʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʜ 

ʦʧʳʪʦʤ (16 ʚʘʨʠʘʥʪʦʚ) 4032 ʤ
2
 (ʧʦʜ ʢʘʧʝʣʴʥʳʤ ʦʨʦʰʝʥʠ-

ʝʤ 2016 ʤ
2
). ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʦʨʦʰʘʝʤʦʤ ʫʯʘʩʪʢʝ 

ʧʦʜʜʝʨʞʠʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʘʟʘʤʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 
ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ. ɺ ʬʘʟʫ ʥʘʨʘʩʪʘʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩ-
ʩʳ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 65-70 % ʦʪ ʇʇɺ, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʦʣʠʚʥʦʡ ʥʦʨʤʝ 30-40 ʤ

3
/ʛʘ. ɺ ʬʘʟʫ ʙʫ-

ʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ ʚʣʘʞʥʦʩʪʴ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 80-85 % 
ʦʪ ʇʇɺ, ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ ï 540 ʤ

3
/ʛʘ (2 ʣ ʧʦʜ ʢʫʩʪ ʚ ʪʝʯʝ-

ʥʠʝ ʯʘʩʘ). ɺ ʬʘʟʫ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʢʣʫʙʥʝʡ ʠ ʥʘʢʦʧʣʝʥʠʷ 
ʢʨʘʭʤʘʣʘ ʧʦʣʠʚʥʫʶ ʥʦʨʤʫ ʩʥʠʞʘʣʠ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ 
ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ 60-65 % ʦʪ ʇʇɺ. ɿʘ 20 ʜʥʝʡ ʜʦ 
ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʧʦʣʠʚʳ ʧʨʝʢʨʘʪʠʣʠ. ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ 
ʢʣʫʙʥʝʡ 6 - 8 ʩʤ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. 
ʋʭʦʜ ʟʘ ʧʦʩʘʜʢʘʤʠ: 2 ʤʝʞʜʫʨʷʜʥʳʭ ʦʙʨʘʙʦʪʢʠ, ʦʢʫʯʠʚʘ-
ʥʠʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ  ʦʪ ʬʠʪʦʬʪʦʨʦʟʘ  ʧʨʝʧʘʨʘ-
ʪʦʤ  ʊʘʥʦʩ (0,6 ʣ/ʛʘ) ʠ ʛʝʨʙʠʮʠʜʦʤ ʦʪ ʩʦʨʥʷʢʦʚ (ʊʠʪʫʩ -50 
ʛ/ʛʘ) ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ. ʋʙʦʨʢʫ ʦʧʳʪʥʳʭ ʜʝʣʷʥʦʢ 
ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ. ɸʥʘʣʠʟ ʚʝʛʝʪʘʪʠʚʥʦʡ 
ʤʘʩʩʳ, ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʦʚʝʜʝʥ ʧʦ 
ʤʝʪʦʜʠʢʝ ɻʦʩʩʦʨʪʩʝʪʠ. 
ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʢʣʫʙʥʷʤ 

(ʯʠʩʣʦ ʢʣʫʙʥʝʡ ʢʨʫʧʥʦʡ ʠ ʩʨʝʜʥʝʡ ʬʨʘʢʮʠʠ ʢ ʚʳʩʘʞʝʥʥʦ-
ʤʫ ʢʣʫʙʥʶ), ʘ ʪʘʢʞʝ ʧʦ ʤʘʩʩʝ ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ (ʦʪʥʦ ʝh-
ʥʠʝ ʤʘʩʩʳ ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ ʧʦʜ ʢʫʩʪʦʤ ʢ ʤʘʩʩʝ ʚʳʩʘ-
ʞʝʥʥʦʛʦ ʢʣʫʙʥʷ). ʊʦʚʘʨʥʦʩʪʴ ʢʣʫʙʥʝʡ ʚʳʨʘʞʘʣʘʩʴ ʧʨʦ-
ʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʫʩʪʝ ʜʠʘʤʝʪʨʦʤ 
ʙʦʣʝʝ 35 ʤʤ, ʪ.ʝ. ʩʫʤʤʳ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʢʣʫʙʥʝʡ  ʢ 
ʦʙʱʝʤʫ ʯʠʩʣʫ ʢʣʫʙʥʝʡ ʚ ʢʫʩʪʝ. ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪ-
ʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʣʠ ʥʘ ʕɺʄ. 
ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʜʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
ʊʘʙʣʠʮʘ 1 - ʉʭʝʤʘ ʦʧʳʪʘ 
ʌʦʥ ɹʝʟ ʦʨʦʰʝʥʠʷ (ʢʦʥʪʨʦʣʴ 3) ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ 

ɹʝʟ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-
ʥʠʡ (ʢʦʥʪʨʦʣʴ 1) 

ɹʝʟ 
ʙʠʦʧʨʝ-
ʧʘʨʘʪʦʚ 
(ʢʦʥ-
ʪʨʦʣʴ 2) 

 

ʇʨʦʨʘʩʪʠʥ (ʢʣʫʙ-
ʥʠ) + ʇʦʣʠʩʪʠʥ  
(4 ʨʘʟʘ ʧʦ ʬʘʟʘʤ 
ʚʝʛʝʪʘʮʠʠ - ʚʩʭʦ-
ʜʳ, ʙʫʪʦʥʠʟʘʮʠʷ, 
ʮʚʝʪʝʥʠʝ, ʩʦʟʨʝʚʘ-

ʥʠʝ) 

ʊʦʞʝ + 10 
ʢʛ /ʛʘ ʘʟʦ-
ʬʦʩʢʠ (4 
ʨʘʟʘ ʧʦ ʬʘ-
ʟʘʤ ʚʝʛʝʪʘ-
ʮʠʠ) 

ɹʝʟ 
 ʙʠʦ-
ʧʨʝʧʘ-
ʨʘʪʦʚ 
(ʢʦʥ-
ʪʨʦʣʴ 2) 

 

ʇʨʦʨʘʩʪʠʥ (ʢʣʫʙ-
ʥʠ) + ʇʦʣʠʩʪʠʥ  
(4 ʨʘʟʘ ʧʦ ʬʘʟʘʤ 
ʚʝʛʝʪʘʮʠʠ - ʚʩʭʦ-
ʜʳ, ʙʫʪʦʥʠʟʘʮʠʷ, 
ʮʚʝʪʝʥʠʝ,  
ʩʦʟʨʝʚʘʥʠʝ) 

ʊʦʞʝ + 10 ʢʛ 
/ʛʘ ʘʟʦʬʦʩʢʠ 
(4 ʨʘʟʘ ʧʦ 
ʬʘʟʘʤ ʚʝʛʝ-
ʪʘʮʠʠ) N60P60K60 
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ʄʥʦʛʦʣʝʪʥʠʝ ʦʩʘʜʢʠ, ʤʤʆʩʘʜʢʠ, 2016 ʛ.

ʆʩʘʜʢʠ, 2017 ʛ. ʄʥʦʛʦʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʛʨʘʜ

ʊʝʤʧʝʨʘʪʫʨʘ, 2016 ʛ.ʊʝʤʧʝʨʘʪʫʨʘ, 2017 ʛ.
 

 
ʈʠʩʫʥʦʢ 1 - ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ ʚ 2016 ʠ 2017 ʛʦʜʘʭ 
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ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʙʳʣ 
ʚʳʰʝ ʥʦʨʤʳ, ʢʘʢ ʚ 2016, ʪʘʢ ʠ ʚ 2017 ʛʦʜʫ, ʧʨʠʯʝʤ ʧʦ 
ʚʩʝʤ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ, ʦʩʦʙʝʥʥʦ ʟʘ ʧʝʨʠʦʜ 
ʚʝʛʝʪʘʮʠʠ 2016 ʛʦʜʘ. ɺ 2016 ʛʦʜʫ ʦʩʘʜʢʠ ʚ ʬʘʟʳ ʨʘʟʚʠ-
ʪʠʷ çʚʩʭʦʜʳè ʠ çʩʦʟʨʝʚʘʥʠʝè ʢʘʨʪʦʬʝʣʷ ʧʨʝʦʙʣʘʜʘʣʠ 
ʥʘʜ ʟʥʘʯʝʥʠʷʤʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ. ɺ 2017 
ʛʦʜʫ ʚ ʬʘʟʳ çʚʩʭʦʜʳè ʠ çʩʦʟʨʝʚʘʥʠʝè ʦʩʘʜʢʦʚ ʙʳʣʦ 
ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ʥʦʨʤʳ, ʚ ʬʘʟʫ çʙʫʪʦʥʠʟʘʮʠʷè ʠ ʚ ʬʘʟʫ 
çʮʚʝʪʝʥʠʝè ʚʳʰʝ ʥʦʨʤʳ ʠ ʚʳʰʝ, ʯʝʤ ʚ 2016 ʛʦʜʫ. ʇʦ-
ʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ 2017 ʛʦʜʫ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʘʨʪʦ-
ʬʝʣʷ ʙʳʣʠ ʣʫʯʰʝ, ʯʝʤ ʚ 2016 ʛʦʜʫ. ʋʙʦʨʢʘ ʙʳʣʘ ʚ 2017 
ʛʦʜʫ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ, ʘ ʚ 2016 ʛʦʜʫ ʠʟʙʪrʦʢ 
ʦʩʘʜʢʦʚ ʤʝʰʘʣ ʫʙʦʨʢʝ. 
ʇʨʠʚʝʜʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. 
ʇʨʦʨʘʩʪʠʥ. ʉʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʚʦʡʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦ-

ʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ, ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ ʘʜʘʧʪʦʛʝʥʘ ʠ 
ʧʨʦʪʨʘʚʠʪʝʣʷ. ʉʦʜʝʨʞʠʪ: ʘʫʢʩʠʥʳ (ʥʝ ʤʝʥʝʝ 3 ʤʛ/ʣ); 
ʛʠʙʙʝʨʝʣʣʠʥʳ (ʥʝ ʤʝʥʝʝ 17 ʤʛ/ʣ), ʮʠʪʦʢʠʥʠʥʳ (ʥʘ ʤʝ-
ʥʝʝ 500 ʤʛ/ʣ); ʛʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦ-ʩʦʝʜʠʥʝʥʠʷ (ʥʝ ʤʝ-
ʥʝʝ 2000 ʤʛ/ʣ), ʢʦʤʧʣʝʢʩ ʤʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 
ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʝ; ʢʦʤʙʠʥʘʮʠʶ ʰʪʘʤʤʦʚ 
ʨʠʟʦʩʬʝʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  
ʇʦʣʠʩʪʠʥ. ʇʨʝʧʘʨʘʪ ʜʣʷ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ. 

ʉʦʜʝʨʞʠʪ ʘʫʢʩʠʥʳ (3 ʤʛ/ʣ), ʛʠʙʙʝʨʝʣʣʠʥʳ (34 ʤʛ/ʣ), 
ʮʠʪʦʢʠʥʠʥʳ (500 ʤʛ/ʣ). ɸ ʪʘʢʞʝ ʛʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦ-
ʩʦʝʜʠʥʝʥʠʷ (2000 ʤʛ/ʣ), ʢʦʤʧʣʝʢʩ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʦʚ, ʢʦʤʙʠʥʘʮʠʠ ʰʪʘʤʤʦʚ ʨʠʟʦʩʬʝʨʥʳʭ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ. çʇʦʣʠʩʪʠʥè ʫʩʢʦʨʷʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʬʘʟ ʨʘʟ-
ʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʚʳʰʘʝʪ ʠʤʤʫʥʠʪʝʪ ʨʘʩʪʝʥʠʡ, ʧʨʦ-
ʜʣʝʚʘʝʪ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ.  
ʈʘʩʭʦʜ  ʇʨʝʩʪʠʞʘ ï  3 ʣ/3 ʪ  ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ/ʛʘ; 

ʇʨʦʨʘʩʪʠʥʘ ï  2 ʣ ʜʦ 200 ʣ ʚʦʜʦʡ (ʨʘʟʙʘʚʣʝʥʠʝ 1:100) ʥʘ 
3 ʪ/ʛʘ;  ʇʦʣʠʩʪʠʥʘ   ï 3 ʣ ʜʦ 300 ʣ ʚʦʜʦʡ  (ʨʘʟʙʘʚʣʝʥʠʝ 
1:100) ʥʘ 1 ʛʘ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ. ɹʠʦʧʨʝʧʘʨʘʪʳ ʙʳʣʠ ʧʦ-
ʣʫʯʝʥʳ ʦʪ ʆʆʆ çɻʨʠʥʪʝʢè (ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ) ʧʦ 
ʭʦʟʜʦʛʦʚʦʨʥʦʡ ʪʝʤʘʪʠʢʝ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉ ʨʦʩʪʦʤ ʥʦʨʤʳ ʫʜʦʙ-

ʨʝʥʠʡ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʫʚʝʣʠʯʠʚʘʁ ʪʩʷ 
(ʚʳʩʦʪʘ ʩ 20,6 ʜʦ 32,0 ʩʤ; ʯʠʩʣʦ ʣʠʩʪʴʝʚ ʚ ʢʫʩʪʝ ʩ 24,8 
ʜʦ 80 ʰʪʫʢ; ʤʘʩʩʘ ʩʳʨʦʡ ʙʦʪʚʳ ʩʦ 150 ʛ ʜʦ 410 ʛ). ʚ 
2016 ʛʦʜʫ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 
çʇʨʦʨʘʩʪʠʥ+ʇʦʣʠʩʪʠʥè ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, ʧʨʠʯʝʤ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʅʘ ʘʛʨʦʬʦʥʝ 
N120P120K120 ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʢʘʨʪʦʬʝʣʷ 
ʩʦʨʪʘ ʀʣʴʠʥʩʢʠʡ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʶʪʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 
ʥʝʜʦʩʪʘʪʢʦʤ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ 
ʢʘʨʪʦʬʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥ-
ʥʳʤʠ. ʉʢʘʟʳʚʘʝʪʩʷ ʥʝ ʧʦʣʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨ-
ʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜ-
ʢʦʨʤʢʦʡ ʘʟʦʬʦʩʢʦʡ ʚ ʥʦʨʤʝ 10 ʢʛ/ʛʘ 4 ʨʘʟʘ ʧʦ ʬʘʟʘʤ 
ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ. ʕʪʦʛʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 2017 ʛʦʜʫ, 
ʪʘʢ ʢʘʢ ʚʦ ʚʩʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ, ʢʨʦʤʝ ʩʦʟʨʝʚʘʥʠʷ ʢʦʣʠʯʝ-
ʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʦ ʩʨʝʜʥʝ-
ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ. ʊʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʣʦ ʧʦʣʥʦʤʫ ʨʘʩʪʚʦʨʝʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-
ʨʝʥʠʡ ʠ ʨʦʩʪʫ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ. ʕʬʬʝʢʪ 
ʦʪ ʘʟʦʬʦʩʢʠ ʥʘ ʚʳʩʦʢʦʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʚ 2017 ʛʦʜʫ ʥʘ ʩʦʨʪʝ ʢʘʨʪʦʬʝʣʷ 
ʀʣʴʠʥʩʢʠʡ. 
ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʥʦʨʤʳ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʚʳʨʦʩ-
ʣʘ ʩ 0,15 ʤ

2 
ʜʦ 0,66 ʤ

2
; ʇʃʇ ʩ 6 ʜʦ 26,2 ʪʳʩ. ʤ 

2
/ʛʘ, ʌʇʇ 

ʩ 0,3 ʜʦ 1,5 ʤʣʥ. ʤ 
2
/ʛʘ ʩʫʪʢʠ). ʏʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʘ  (ʏʇʌ) ʩʥʠʞʘʣʘʩʴ ʦʪ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ʩ 6,1 (ʢʦʥʪʨʦʣʴ ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ʜʦ 3,4 

ʛ/ʤ
2
/ʩʫʪʢʠ (ʥʦʨʤʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʘʤʘʷ ʚʳʩʦ-

ʢʘʷ). ʇʦʢʘʟʘʪʝʣʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʢ-
ʩʠʤʘʣʴʥʦ ʤʝʥʷʶʪʩʷ ʦʪ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ 
ʬʦʥʝ N60ʈ60ʂ60

 
(ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʫʜʦʙʨʝʥʠʡ). ʉʥʠ-

ʞʝʥʠʝ ʏʇʌ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʤʘʢʩʠʤʘʣʴʥʦ (ʥʘ 0,9 ʛ/ʤ 
2
 

/ʩʫʪʢʠ). ʕʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʪʤʝʯʝʥʳ ʥʘʤʠ ʚ 2016 
ʛʦʜʫ. ʊʘʢʠʝ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ 
ʧʦʩʝʚʘ (ʇʃʇ) ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ 
(ʌʇʇ) ʦʪʤʝʯʝʥʳ ʥʘʤʠ ʠ ʚ 2017 ʛʦʜʫ, ʪʦʣʴʢʦ ʨʦʩʪ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2016 ʛʦʜʫ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦ-
ʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʣʫʯʰʝʡ 
ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɹʠʦʧʨʝʧʘʨʘ-
ʪʳ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʝʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘ-
ʪʠʚʥʦʡ ʤʘʩʩʳ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʜʝʪ̫ʝʣʴʥʦʩʪʴ ʚ 
ʫʩʣʦʚʠʷʭ ʭʦʨʦʰʝʛʦ ʫʚʣʘʞʥʝʥʠʷ. 
ʏʨʝʟʤʝʨʥʦʝ ʨʘʟʚʠʪʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ (ʧʝʨʝ-

ʢʨʳʪʠʝ ʥʠʞʥʠʭ ʷʨʫʩʦʚ ʣʠʩʪʴʝʚ ʢʫʩʪʘ ʢʘʨʪʦʬʝʣʷ) ʦʪʨʠ-
ʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʯʠʩʪʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝ-
ʟʘ (ʏʇʌ), ʦʩʦʙʝʥʥʦ ʚ 2017 ʛʦʜʫ. ʏʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʬʦʪʦʩʠʥʪʝʟʘ ʩʥʠʞʘʝʪʩʷ ʦʪ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ 
ʘʟʦʬʦʩʢʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʚʳʩʦʢʠʭ ʬʦ-
ʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 
ʈʦʩʪ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʳʟʚʘʣ ʠʟʤʝ-

ʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʀʣʴʠʥʩʢʠʡ ʚ 
2016 ʛʦʜʫ. ɺ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ ʚʳʨʦʩʣʦ ʯʠʩʣʦ ʢʨʫʧʥʳʭ  
ʢʣʫʙʥʝʡ (ʥʘ 2,0-2,4 ʰʪʫʢʠ) ʠ ʩʥʠʟʠʣʦʩʴ ʯʠʩʣʦ ʤʝʣʢʠʭ 
ʢʣʫʙʥʝʡ (ʩ 3 ʜʦ 2 ʰʪʫʢ). ʄʘʩʩʘ ʢʣʫʙʥʝʡ ʚʳʨʦʩʣʘ ʩ 200 ʛ 
ʜʦ 480 ʛ, ʘ ʤʘʩʩʘ ʩʨʝʜʥʝʛʦ ʢʣʫʙʥʷ ʩ 33 ʜʦ 75 ʛ. ʅʘ ʚʳʩʦ-
ʢʦʤ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ  (N120ʈ120ʂ120) ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʥʠ-
ʟʠʣʠʩʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʩʫʰʣʠʚʳʤ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ 
ʠ ʥʝ ʧʦʣʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
ʨʘʩʪʝʥʠʷʤʠ ʢʘʨʪʦʬʝʣʷ  ʠʟ ʧʦʯʚʳ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤ-
ʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ çʇʨʦʨʘʩʪʠʥ + ʇʦʣʠʩʪʠʥè ʥʘ ʬʦ-
ʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʳʟʚʘʣʦ ʨʦʩʪ ʯʠʩʣʘ ʢʨʫʧ-
ʥʳʭ  (+0,1-1,5 ʰʪ.) ʠ ʩʨʝʜʥʠʭ ʢʣʫʙʥʝʡ  (+ 0,8-1,3 ʰʪ.) ʠ 
ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ (-0,5-1,5 ʰʪ.). ʆʪʤʝ-
ʪʠʣʩʷ ʨʦʩʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ ʩ 
6,0 (ʢʦʥʪʨʦʣʴ) ʜʦ 8,3 ʥʘ ʚʳʩʦʢʦʤ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ (ʧʨʠ-
ʙʘʚʢʘ 0,6-1,3 ʰʪ.). ʇʨʠʤʝʥʝʥʠʝ ʘʟʦʬʦʩʢʠ ʚ ʢʘʯʝʩʪʚʝ 
ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ 
ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ ʠ ʨʦʩʪʫ ʩʨʝʜʥʠʭ ʠ 
ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ.  ʄʘʢʩʠʤʘʣʴʥʦ ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʧʦʜ ʢʫʩ-
ʪʦʤ ʚʳʨʦʩʣʘ ʩ 200 ʛ (ʢʦʥʪʨʦʣʴ) ʜʦ 670 ʛ (N90ʈ90ʂ90), ʘ 
ʤʘʩʩʘ ʩʨʝʜʥʝʛʦ ʢʣʫʙʥʷ ʩ 33,3 ʛ ʜʦ 86,0 ʛ  ʚ ʚʘʨʠʘʥʪʝ ʩ 
ʢʦʤʧʣʝʢʩʦʤ çʙʠʦʧʨʝʧʘʨʘʪʳ + ʘʟʦʬʦʩʢʘè.  
ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʘʟʦʬʦʩʢʠ ʥʘ ʚʳʩʦʢʦʤ 

ʬʦʥʝ ʜʘʣʦ ʤʝʥʴʰʫʶ ʧʨʠʙʘʚʢʫ (ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʧʦʜ ʢʫʩ-
ʪʦʤ ʩʦʩʪʘʚʠʣʘ 550 ʛ, ʘ ʤʘʩʩʘ ʩʨʝʜʥʝʛʦ ʢʣʫʙʥʷ 66,4 ʛ). ɺ 
2017 ʛʦʜʫ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ 
ʦʪʤʝʯʝʥʳ ʥʘ ʬʦʥʝ N120ʈ120ʂ120  ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤ-
ʧʣʝʢʩʘ çʙʠʦʧʨʝʧʘʨʘʪʳ + ʘʟʦʬʦʩʢʘè. ʄʘʩʩʘ ʢʣʫʙʥʝʡ 
1040 ʛ ʧʨʦʪʠʚ 410 ʛ ʥʘ ʢʦʥʪʨʦʣʝ, ʤʘʩʩʘ ʩʨʝʜʥʝʛʦ ʢʣʫʙʥʷ 
69,2 ʛ ʧʨʦʪʠʚ 58,5 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʥʝʥʠʝ ʘʟʦʬʦʩʢʠ ʧʨʠʚʦʜʠʣʦ 
ʢ ʨʦʩʪʫ ʯʠʩʣʘ ʢʣʫʙʥʝʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦʡ ʬʨʘʢ-
ʮʠʠ, ʘ ʥʘ ʥʠʟʢʠʭ ʬʦʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʝʱʝ ʢ 
ʨʦʩʪʫ ʯʠʩʣʘ ʢʨʫʧʥʳʭ ʢʣʫʙʥʝʡ. 
ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ 

ʩʦʨʪʘ ʀʣʴʠʥʩʢʠʡ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʦʪ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣʘ ʚ 

2016 ʛʦʜʫ 50-65 % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ, ʛʜʝ ʫʨʦ-
ʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʀʣʴʠʥʩʢʠʡ ʙʳʣʘ 8 ʪ/ʛʘ.  
ʇʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ 5,5 ʪ/ʛʘ ʠʣʠ 69 % ʙʳʣʘ 
ʦʪʤʝʯʝʥʘ ʥʘ ʩʨʝʜʥʝʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
(N90ʈ90ʂ90), ʘ ʤʠʥʠʤʘʣʴʥʘʷ ï 5,2 ʪ/ʛʘ ʠʣʠ 65 % ʥʘ ʚʳʩʦ-
ʢʦʤ ʬʦʥʝ ʤʠʥʝʨʘʣʥɹʳʭ ʫʜʦʙʨʝʥʠʡ (N120ʈ120ʂ120). 
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ʊʘʙʣʠʮʘ 2 - ɺʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʘ (ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ + ʙʠʦʧʨʝʧʘʨʘʪʳ + ʘʟʦʬʦʩʢʘ) ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 
ʢʘʨʪʦʬʝʣʷ 

 
ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ ʇʨʠʙʘʚʢʘ, % ʦʪ 
2016 ʛ. 

(1) 
2017 ʛ. 

(2) 
ʫʜʦʙʨʝʥʠʡ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʘʟʦʬʦʩʢʠ ʢʦʤʧʣʝʢʩʘ 
1 2 1 2 1 2 1 2 

ɹ/ʫ (ʢʦʥʪʨʦʣʴ) 8,0 14,6 - -       
+ ʙʠʦʧʨʝʧʘʨʘʪ  r +1,9 +5,8 - - 24 40     
+ ʘʟʦʬʦʩʢʘ + 0,8 +3,2 - - -  8 16   
+ ʢʦʤʧʣʝʢʩ +2,7 +9,0   -    32 56 
N60ʈ60ʂ60 12,0 23,0 50 58 -      
+ ʙʠʦʧʨʝʧʘʨʘʪ  r +3,0 +5,0 - - 25 22     
+ ʘʟʦʬʦʩʢʘ +1,2 +5,0 - - -  8 21   
+ ʢʦʤʧʣʝʢʩ +4,2 +10,0 - - -    83 101 
N90ʈ90ʂ90 13,5 28,8 69 97 -      
+ ʙʠʦʧʨʝʧʘʨʘʪ  r +3,4 +4,8 - - 26 17     
+ ʘʟʦʬʦʩʢʘ +1,5 +6,0 - - -  9 18   
+ ʢʦʤʧʣʝʢʩ +4,9 +10,8 - - -    104 132 
N120ʈ120ʂ120 13,2 30,4 65 108       
+ ʙʠʦʧʨʝʧʘʨʘʪ  r +3,5 +4,0 - - 27 13     
+ ʘʟʦʬʦʩʢʘ +1,3 +6,1 - - -  8 18   
+ ʢʦʤʧʣʝʢʩ +4,8 +10,1 - - -    100 139 
ʅʉʈ05, ʪ/ʛʘ  0,9 ʠ 1,2 (ʦʪ ʫʜʦʙʨʝʥʠʡ); 0,8 ʠ 1,1 (ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ); 0,6 ʠ 0,9 (ʦʪ ʘʟʦʬʦʩʢʠ) 

ʇʨʠʙʘʚʢʘ ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʨʦʩʣʘ ʦʪ ʥʦʨʤ ʫʜʦʙʨʝ-
ʥʠʡ ʠ ʩʦʩʪʘʚʠʣʘ 1,9-3,5 ʪ/ʛʘ ʠʣʠ 24-27 %. ʇʨʠʙʘʚʢʘ ʦʪ 
ʘʟʦʬʦʩʢʠ ʙʳʣʘ 0,8-1,5 ʪ/ʛʘ ʠʣʠ 8-9 %. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ 2016 ʛʦʜʫ 

ʙʳʣʘ ʧʦʣʫʯʝʥʘ 18,4 ʪ/ʛʘ (ʧʨʠʙʘʚʢʘ 4,9 ʪ/ʛʘ ʠʣʠ 104 %). 
ʇʨʠʙʘʚʢʘ  ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʩʘ çʫʜʦʙʨʝʥʠʷ + ʙʠʦ-
ʧʨʝʧʘʨʘʪʳ + ʘʟʦʬʦʩʢʘè  ʧʦʩʪʝʧʝʥʥʦ ʨʦʩʣʘ ʩ 32 ʜʦ 104 %, 
ʘ ʟʘʪʝʤ ʩʥʠʟʠʣʘʩʴ ʥʘ ʚʳʩʦʢʦʤ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ ʜʦ 100 %. 
ɺʦʟʤʦʞʥʦ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʨʝʘʢʮʠʷ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ 
ʥʘ ʢʦʤʧʣʝʢʩ ʩʚʷʟʘʥʘ ʩ ʟʘʩʫʰʣʠʚʦʩʪʴʶ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʥʘ ʤʦʤʝʥʪ ʮʚʝʪʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʫʙʥʝʡ ʚ 
ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ. 
ʊʦʚʘʨʥʦʩʪʴ ʚ 2016 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʘ ʙʳʣʘ ʥʘ ʬʦʥʝ 

N60ʈ60ʂ60 (85-87 %) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʘʟʦ-
ʬʦʩʢʠ. ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʘʛʨʦʬʦʥʘ ʧʨʠʚʝʣʦ ʢ 
ʩʥʠʞʝʥʠʶ ʪʦʚʘʨʥʦʩʪʠ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʜʦ 63-65 %. ɺ 
2017 ʛʦʜʫ ʩ ʨʦʩʪʦʤ ʘʛʨʦʬʦʥʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʚʩʝʭ ʚʘʨʠ-
ʘʥʪʘʭ ʫʚʝʣʠʯʝʥʠʝ ʪʦʚʘʨʥʦʩʪʠ ʩ 57-70 % ʜʦ 86-100 % (ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ). ʅʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ 
ʘʟʦʬʦʩʢʦʡ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʣʘ ʧʨʦʮʝʥʪ ʪʦʚʘʨʥʦʩʪʠ ʥʘ 
ʚʩʝʭ ʬʦʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʩ 75-100 % ʜʦ 70-86 
%), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ 
ʛʥʝʟʜʝ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʤʝʣʢʠʭ ʥʝʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ. ʂʦ-
ʵʬʬʠʮʠʝʥʪʳ ʨʘʟʤʥʦʞʝʥʠʷ, ʢʘʢ ʧʦ ʢʣʫʙʥʷʤ, ʪʘʢ ʠ ʧʦ ʤʘʩ-
ʩʝ ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ ʚ 2017 ʛʦʜʫ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʚ 2016 
ʛʦʜʫ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʙʳʪʢʦʤ ʦʩʘʜʢʦʚ ʚ ʬʘʟʳ çʙʫʪʦʥʠ-
ʟʘʮʠʠè ʠ çʮʚʝʪʝʥʠʷè (ʠʜʝʪ ʟʘʢʣʘʜʢʘ ʢʣʫʙʥʝʡ). ʇʨʠʯʝʤ ʚ 
2016 ʛʦʜʫ ʥʘ ʬʦʥʝ N120ʈ120ʂ120 ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʤʥʦʞʝ-
ʥʠʷ ʥʠʞʝ, ʯʝʤ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʬʦʥʝ (ʩʥʠʞʝʥʠʝ ʩ 5-7 ʜʦ 
4-6 ʧʦ ʢʣʫʙʥʷʤ ʠ ʩ 7-10 ʜʦ 6-9 ʧʦ ʤʘʩʩʝ), ʯʪʦ ʥʝ ʥʘʙʣʶ-
ʜʘʣʦʩʴ ʚ 2017 ʛʦʜʫ. 
ʅʘ ʚʳʩʦʪʫ ʩʪʝʙʣʝʡ ʢʘʨʪʦʬʝʣʷ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʘʣʦ ʚ 2016 ʛʦʜʫ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ (ʧʨʠʙʘʚʢʘ 1,9-
18,8 ʩʤ), ʘ ʚ 2017, ʙʦʣʝʝ ʚʣʘʞʥʦʤ ʛʦʜʫ, ʪʦʣʴʢʦ 1-4 ʩʤ. ɺ 
2017 ʛʦʜʫ ʥʘ ʚʳʩʦʪʫ ʩʪʝʙʣʝʡ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʀʣʴʠʥʩʢʠʡ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʝʡʩʪʚʦʚʘʣ ʬʘʢʪʦʨ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜ-
ʢʦʨʤʢʠ ʘʟʦʬʦʩʢʦʡ ʥʘ ʚʩʝʭ ʬʦʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-
ʥʠʡ (ʥʘ 3 -5 ʩʤ). 
ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ ʢʫʩʪʘ ʟʘʚʠʩʝʣʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʬʦʥʝ ʦʨʦʰʝʥʠʷ (ʧʨʠʙʘʚʢʘ ʚ 2016 
ʛʦʜʫ - 6,8-23,2 ʰʪ., ʘ ʚ 2017 ʛʦʜʫ ï 20-48 ʰʪ.). ʄʘʩʩʘ ʩʳ-
ʨʦʡ ʠ ʩʫʭʦʡ ʙʦʪʚʳ ʚ 2017 ʛʦʜʫ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʬʘʢ-
ʪʦʨʦʤ çʙʠʦʧʨʝʧʘʨʘʪʳè. ʇʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 120-220 ʛ 
(ʩʳʨʘʷ) ʠ 19-29 ʛ (ʩʫʭʘʷ). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 2016 ʛʦʜʫ 

ʙʦʣʝʝ ʟʘʚʠʩʝʣ ʦʪ ʦʨʦʰʝʥʠʷ (ʧʨʠʙʘʚʢʘ 30-150 ʛ ʠʣʠ 10-35 
ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʘʩʴ 
ʬʘʢʪʦʨʘʤʠ çʙʠʦʧʨʝʧʘʨʘʪʳè ʠ çʘʟʦʬʦʩʢʘè. 
ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ (ʦʙʨʘʙʦʪʢʘ 

ʢʣʫʙʥʝʡ ʠ ʥʝʢʦʨʥʝʚʘʷ 4 ʢʨʘʪʥʘʷ ʧʦʜʢʦʨʤʢʘ) ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʣʦ ʨʦʩʪʫ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ. ʇʨʠʙʘʚʢʘ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʧʦʩʝʚʘ (ʇʃʇ) ʦʪ ʵʪʦʛʦ 
ʬʘʢʪʦʨʘ ʩʦʩʪʘʚʠʣʘ 2,4 -11,2 ʪʳʩ. ʤ 

2
/ʛʘ ʚ 2016 ʛʦʜʫ ʠ 8,0-

26,4 ʪʳʩ. ʤ 
2
/ʛʘ ʚ 2017 ʛʦʜʫ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʨʦʩ ʬʦʪʦ-

ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (ʌʇʇ) ʠ  ʫʤʝʥʴh ʠʣʘʩʴ ʯʠʩʪʘʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ (ʏʇʌ) ʥʘ 0,1-0,9 ʛ/ʤ 

2
/ʛʘ ʚ 

ʩʫʪʢʠ ʚ 2016 ʛʦʜʫ ʠ ʥʘ 1,4 -2,0 ʛ/ʤ 
2
/ʛʘ ʚ ʩʫʪʢʠ ʚ 2017 ʛʦ-

ʜʫ. ʕʪʦ ʤʦʛʣʦ ʧʦʚʣʠʷʪʴ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʪʘʢ 
ʢʘʢ ʥʠʞʥʠʝ ʣʠʩʪʴʷ ʚ ʢʫʩʪʝ ʢʘʨʪʦʬʝʣʷ ʥʝ ʨʘʙʦʪʘʣʠ ʠʟ-ʟʘ 
ʩʠʣʴʥʦʛʦ ʟʘʪʝʥʝʥʠʷ. ʇʨʠʨʦʩʪ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ ʧʦ ʦʧʳʪʫ ʙʳʣ ʚʳh ʝ ʚ 2016 ʛʦʜʫ ʥʘ 
ʬʦʥʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʯʝʤ ʚ 2017 ʛʦʜʫ, ʪʘʢ ʢʘʢ ʚʝ-
ʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2017 ʛʦʜʘ ʙʳʣ ʙʦʣʝʝ ʚʣʘʞʥʳʤ. 
ʂʦʤʧʣʝʢʩ ʙʠʦʧʨʝʧʘʨʘʪʦʚ (ʢʣʫʙʥʠ + ʣʠʩʪʦʚʘʷ ʧʦ-

ʚʝʨʭʥʦʩʪʴ) ʠ ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʘʟʦʬʦʩʢʦʡ ʧʦ ʬʘʟʘʤ 
ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ  ʥʘ ʬʦʥʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩʧʦ-
ʩʦʙʩʪʚʫʶʪ ʧʦʣʫʯʝʥʠʶ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ ʙʦʣʝʝ ʢʨʫʧ-
ʥʳʭ (ʧʨʠʨʦʩʪ 0,5-2,0 ʰʪ.) ʠ ʩʨʝʜʥʠʭ ʢʣʫʙʥʝʡ (ʧʨʠʨʦʩʪ 
0,5-2,0 ʰʪ.) ʠ ʩʥʠʞʝʥʠʶ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ (-0,5-3,0 ʰʪ.) ʚ 
2016 ʛʦʜʫ. ɺ 2017 ʛʦʜʫ ʧʨʠʨʦʩʪ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ 
ʢʣʫʙʥʝʡ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʪʘʢʞʝ, ʦʩʦʙʝʥʥʦ ʦʪ ʘʟʦʬʦʩʢʠ, 
ʨʘʩʪʝʪ ʯʠʩʣʦ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ (ʧʨʠ-
ʨʦʩʪ +1,0-3,0 ʰʪ.). ʄʘʩʩʘ ʢʣʫʙʥʝʡ ʧʦʜ ʢʫʩʪʦʤ ʫʚʝʣʠʯʠ-
ʚʘʣʘʩʴ ʚ 2016 ʛʦʜʫ ʥʘ ʥʠʟʢʠʭ ʬʦʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-
ʨʝʥʠʡ ʦʪ ʘʟʦʬʦʩʢʠ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ (ʧʨʠʨʦʩʪ 
100-132 ʛ), ʘ ʥʘ ʚʳʩʦʢʠʭ ʬʦʥʘʭ ï ʦʪ ʩʘʤʦʛʦ ʧʨʠʝʤʘ ʦʨʦ-
ʰʝʥʠʷ (ʧʨʠʨʦʩʪ 220-350 ʛ) ʟʘ ʩʯʝʪ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ 2017 
ʛʦʜʫ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʪʘʣʠ ʧʨʠʝʤʳ ʢʦʤ-
ʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ (ʧʨʠʨʦʩʪ 
150-300 ʛ). ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʩʨʝʜʥʝʛʦ ʢʣʫʙʥʷ ʥʦʩʠʪ ʪʘ-
ʢʠʝ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ɺ 2016 ʛʦʜʫ ʦʧʨʝʜʝʣʷʶʱʠʡ ʬʘʢ-
ʪʦʨ - ʙʠʦʧʨʝʧʘʨʘʪʳ ʥʘ ʥʠʟʢʠʭ ʬʦʥʘʭ (ʧʨʠʨʦʩʪ 14-16 ʛ), ʘ 
ʥʘ ʚʳʩʦʢʠʭ ʬʦʥʘʭ ï ʦʨʦʰʝʥʠʝ (ʧʨʠʨʦʩʪ 22-36 ʛ). ɺ 2017 
ʛʦʜʫ ʚ ʙʦʣʝʝ ʚʣʘʞʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ 
ʢʘʨʪʦʬʝʣʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʫʢʨʫʧʥʝʥʠʷ ʤʘʩʩʳ ʩʨʝʜ-
ʥʝʛʦ ʢʣʫʙʥʷ ʩʪʘʣ ʢʦʤʧʣʝʢʩ ʙʠʦʧʨʝʧʘʨʘʪʦʚ (ʇʨʦʨʘʩʪʠʥ + 
ʇʦʣʠʩʪʠʥ). ʇʨʠʨʦʩʪ ʦʪ 6 ʜʦ 11 ʛ. ɺ ʮʝʣʦʤ ʨʦʩʪ ʩʪʨʫʢʪʫʨ-
ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʰʝ ʚ 2017 ʛʦʜʫ. 



ɸɻʈʆʅʆʄʀʗ 

__________________________________________________________________________________________ 
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ʊʘʙʣʠʮʘ 3 - ɺʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʘ (ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ + ʙʠʦʧʨʝʧʘʨʘʪʳ + ʘʟʦʬʦʩʢʘ + ʦʨʦʰʝʥʠʝ) ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ 

 
ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ ʇʨʠʙʘʚʢʘ, % ʦʪ 
2016  
(1) 

2017 
(2) 

ʫʜʦʙʨʝʥʠʡ ʦʨʦʰʝ- 
ʥʠʷ 

ʙʠʦʧʨʝ-
ʧʘʨʘʪʦʚ 

ʘʟʦʬʦʩ- 
ʢʠ 

ʢʦʤʧʣʝʢʩʘ 

1 2 1 2 1 2 1 2 1 2 
ɹ/ʫ (ʢʦʥʪʨʦʣʴ) 8,0 14,6 - - -  -  -  -  

+ ʦʨʦʰʝʥʠʝ +3,3 +4,2 - - 41 29 - - - - - - 

+ ʙʠʦʧʨʝʧʘʨʘʪ  r +1,4 +8,0 - - - - 18 55 - - - - 

+ ʘʟʦʬʦʩʢʘ +4,1 +3,6 - - - - - - 51 25 - - 

+ ʢʦʤʧʣʝʢʩ +8,8 +15,8 - - - - - - - - 110 109 

N60ʈ60ʂ60 12,0 23,0 50 58 - - - - - - - - 

+ʦʨʦʰʝʥʠʝ +5,3 +7,0 - - 44 30 - - - - -  

+ ʙʠʦʧʨʝʧʘʨʘʪ  r +1,7 +6,4 - - - - 14 28 - - -  

+ ʘʟʦʬʦʩʢʘ +6,3 +6,2 - - - - - - 53 27 -  

+ ʢʦʤʧʣʝʢʩ +13,3 +19,6 - - - - - - - - 161 143 

N90ʈ90ʂ90 13,5 28,8 69 97 - - - - - - - - 

+ʦʨʦʰʝʥʠʝ +6,5 +5,6 - - 48 19 - - - - - - 

+ ʙʠʦʧʨʝʧʘʨʘʪ  r +2,0 +6,0 - - - - 15 21 - - - - 

+ ʘʟʦʬʦʩʢʘ +7,0 +6,5 - - - - - - 52 23 -- - 

+ ʢʦʤʧʣʝʢʩ +15,5 +17,6 - - - - - - - - 184 160 

N120ʈ120ʂ120 13,2 30,4 65 108 - - - - - - - - 
+ʦʨʦʰʝʥʠʝ +7,0 +5,6 - - 53 18  - - - - - 

+ ʙʠʦʧʨʝʧʘʨʘʪ  r +4,0 +5,0 - - - - 30 16 - - - - 
+ ʘʟʦʬʦʩʢʘ +7,6 +7,0 - - - - - - 56 23 - - 

+ ʢʦʤʧʣʝʢʩ +18,6 +17,6 -  -  -  -  206 165 

ʅʉʈ05, ʪ/ʛʘ  1,2 ʠ 1,4 (ʦʪ ʫʜʦʙʨʝʥʠʡ); 1,1 ʠ 1,2 (ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ); 
 0,9 ʠ 1,1 (ʦʪ ʘʟʦʬʦʩʢʠ); 1,3 ʠ 1,6 (ʦʪ ʦʨʦʰʝʥʠʷ) 

 
ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʀʣʴʠʥʩʢʠʡ ʧʦʢʘʟʘʥʘ 

ʚ ʪʘʙʣʠʮʝ 3. ɺ 2016 ʛʦʜʫ ʦʥʘ ʙʳʣʘ ʥʠʞʝ, ʢʘʢ ʥʘ ʢʦʥʪʨʦ-
ʣʝ (8,0 ʪ/ʛʘ), ʪʘʢ ʠ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʨʘʟʥʳʤʠ ʥʦʨ-
ʤʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʘʷ 
ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘ ʩʨʝʜʥʝʤ ʬʦʥʝ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (13,5 ʪ/ʛʘ). ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʬʦʥʘ 
ʤʠʥʝʨʘʣʥɹʳʭ ʫʜʦʙʨʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʜʦ 
13,2 ʪ/ʛʘ. ʇʨʠʙʘʚʢʘ ʦʪ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 4,0-5,5 ʪ/ʛʘ 
ʠʣʠ 50-69 %.ʆʨʦʰʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʫʨʦʞʘʡ-
ʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʥʘ 3,3-7,0 ʪ/ʛʘ ʠʣʠ ʥʘ 41-53 %. ʂʦʤ-
ʧʣʝʢʩ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʪʘʢʞʝ ʚʳʟʚʘʣ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ 
ʥʘ 1,4 -4,0 ʪ/ʛʘ ʠʣʠ ʥʘ 14-30 %. ʅʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ 
ʘʟʦʬʦʩʢʦʡ ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʨʠʨʦʩ-
ʪʫ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 4,1-7,0 ʪ/ʛʘ ʠʣʠ  51-53 %.  
ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʧʨʠʝʤʦʚ ʚ 2016 ʛʦʜʫ ʜʘʣ ʧʨʠʙʘʚʢʫ 

8,8-18,6 ʪ/ʛʘ ʠʣʠ 110-206 %, ʘ ʙʝʟ ʫʯʝʪʘ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ï 110-141 %. 
ɺ 2017 ʛʦʜʫ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʘ 

14,6 ʪ/ʛʘ. ʅʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʥʘ ʤʝʥʷ-
ʣʘʩʴ ʩ 23,0 ʜʦ 30,4 ʪ/ʛʘ. ʇʨʠʙʘʚʢʘ ʦʪ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘ-
ʚʠʣʘ 8,4-15,8 ʪ/ʛʘ ʠʣʠ 58 -108 %. ʇʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʘʷ 
ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʚʳ-
ʩʦʢʦʤ ʘʛʨʦʬʦʥʝ. ʇʨʠʙʘʚʢʘ ʦʪ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ 
ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ 2016 ʛʦʜʫ ʠ ʩʦʩʪʘʚʠʣʘ 4,2-5,6 ʪ/ʛʘ ʠʣʠ 
18-30 %. ʇʨʠʯʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʛʨʦʬʦʥʘ ʵʬʬʝʢʪ ʦʪ 
ʦʨʦʰʝʥʠʷ ʩʥʠʞʘʣʩʷ. 
ʇʨʠʙʘʚʢʘ ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʬʦʥʝ ʢʘʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 5-8 ʪ/ʛʘ ʠʣʠ 16-55 %. ʆʥʘ ʫʤʝʥʴ-
ʰʘʣʘʩʴ  ʩ ʨʦʩʪʦʤ ʘʛʨʦʬʦʥʘ. 
ʇʨʠʙʘʚʢʘ ʦʪ ʘʟʦʬʦʩʢʠ ʙʳʣʘ 3,6-7,0 ʪ/ʛʘ ʠʣʠ 23-27 

%. ʇʨʠʤʝʨʥʦ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ. ʇʨʠʙʘʚʢʘ ʦʪ ʚʩʝʛʦ 
ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʠʣʘ 15,8-17,6 ʪ/ʛʘ ʠʣʠ 109-75 %, ʘ ʩ 

ʫʯʝʪʦʤ ʫʜʦʙʨʝʥʠʡ 143-165 %. ʋʨʦʚʝʥʴ ʧʨʠʙʘʚʢʠ ʚ 2017 
ʛʦʜʫ ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʚ 2016 ʛʦʜʫ, ʯʪʦ ʩʚʷʟʘʥʦ 
ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʢʘʨʪʦʬʝʣʷ ʥʘ 
ʢʦʥʪʨʦʣʝ. ɺʩʝ ʧʨʠʙʘʚʢʠ ʩʫʱʝʩʪʚʝʥʥʳ. 
ɺ ʮʝʣʦʤ ʧʦ ʦʧʳʪʫ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪ ʦʪ 

ʦʨʦʰʝʥʠʷ ʠ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʘʟʦʬʦʩʢʦʡ ʚʳʰʝ ʚ 
2016 (ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʦʤ) ʛʦʜʫ, ʘ ʵʬʬʝʢʪ ʦʪ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʬʦʥʝ 
ʦʨʦʰʝʥʠʷ ʚʳh ʝ ʚ 2017  (ʙʦʣʝʝ ʚʣʘʞʥʦʤ) ʛʦʜʫ. 
ʊʦʚʘʨʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʥʦʚʦʛʦ ʫʨʦʞʘʷ 2016 

ʛʦʜʘ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ (63-100 %), ʯʝʤ ʚ 2017 ʛʦʜʫ 
(75-93 %), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦ-
ʚʠʷʤʠ ʨʘʟʚʠʪʠʷ ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ ʚ 2017 ʛʦʜʫ ʠ ʬʦʨ-
ʤʠʨʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʢʣʫʙ-
ʥʝʡ. 
ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦ ʤʘʩʩʝ ʢʣʫʙʥʝʚʦʛʦ 

ʛʥʝʟʜʘ ʠ ʧʦ ʯʠʩʣʫ ʢʣʫʙʥʝʡ ʙʳʣʠ ʚʳʰʝ ʚ 2017 ʛʦʜʫ (7,2-
21,5 ï ʧʦ ʤʘʩʩʝ ʠ 6-15 ʧʦ ʢʣʫʙʥʷʤ), ʯʝʤ ʚ 2016 ʛʦʜʫ 
(3,8-14,8 ʧʦ ʤʘʩʩʝ ʠ 3,5-9,2 ʧʦ ʢʣʫʙʥʷʤ). 
ʅʘʠʙʦʣʴʰʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʤʥʦʞʝʥʠʷ, ʥʝ ʩʤʦʪ-

ʨʷ ʥʘ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʝ ʩ 
ʢʦʤʧʣʝʢʩʦʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʘʟʦʬʦʩʢʠ ʥʘ ʬʦʥʝ ʢʘʧʝʣʴ-
ʥʦʛʦ ʦʨʦʰʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ (14,8 ʠ 21,5 ʧʦ ʤʘʩʩʝ ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ ʠ 9 ï 
15 ʧʦ ʯʠʩʣʫ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ). 
ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤ-

ʧʣʝʢʩʘ çʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ + ʙʠʦʧʨʝʧʘʨʘʪʳ + 
ʦʨʦʰʝʥʠʝè ʥʘ ʩʨʝʜʥʝ-ʨʘʥʥʝʩʧʝʣʦʤ ʩʦʨʪʝ ʢʘʨʪʦʬʝʣʷ 
ʀʣʴʠʥʩʢʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʫʢʮʠʠ ʧʨʠ 
ʧʦʚʳʰʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʦ - ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ. ɺ ʚʘʨʠʘʥ-
ʪʘʭ ʙʝʟ ʦʨʦʰʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʦʨʤʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 
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ʘ ʪʘʢʞʝ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʙʠʦʧʨʝʧʘʨʘʪʳ ʠ ʥʝʢʦʨʥʝʚʫʶ 
ʧʦʜʢʦʨʤʢʫ ʘʟʦʬʦʩʢʦʡ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ ʩʥʠʞʘʝʪʩʷ ʩʦ 
171 ʨʫʙ. ʜʦ 129 ʨʫʙ. (ʚʘʨʠʘʥʪ N90P90K90), ʘ ʟʘʪʝʤ ʨʘʩʪʝʪ 
ʜʦ 136 ʨʫʙ. ʥʘ ʚʳʩʦʢʦʤ (ʚʘʨʠʘʥʪ N120P120K120) ʘʛʨʦʬʦʥʝ. 
ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʘʦʙʦʨʦʪ ʨʘʩʪʝʪ ʩ 197 % 

ʜʦ 288 %, ʘ ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ ʜʦ 265 %. ʉʣʝʜʦʚʘʪʝʣʥɹʦ, 
ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ʇʨʠ ʦʨʦʰʝʥʠʠ, ʧʦ ʦʪʥʦʰʝʥʠʶ 
ʢ ʢʦʥʪʨʦʣʶ ʚʩʝ ʚʘʨʠʘʥʪʳ ʨʝʥʪʘʙʝʣʴʥʳ. ʅʘʠʙʦʣʴʰʠʡ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠʤʝʝʪ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʘ 
ʬʦʥʝ N60P60K60 (ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʘʤʘʷ ʥʠʟʢʘʷ 121 ʨʫʙ./ʮ 
ʧʨʦʪʠʚ 171 ʨʫʙ. ʥʘ ʢʦʥʪʨʦʣʝ; ʘ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʩʘʤʳʡ ʚʳʩʦʢʠʡ 312 % ʧʨʦʪʠʚ 197 %). ʈʦʩʪ ʫʨʦʞʘʡʥʦ-
ʩʪʠ ʚ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʚʘʨʠʘʥʪʘʭ ʥʝ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠ ʚʳʛʦʜʥʳʤʠ, ʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʠʟʙʳʪʢʘ ʫʚʣʘʞʥʝʥʠʷ ʚʦ 
ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ 2017 ʛʦʜʘ ʠ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. 
ɺʳʚʦʜ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ 

ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʣʝʢʩ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʦʙʨʘʙʦʪʢʫ 
ʢʣʫʙʥʝʡ ʇʨʦʨʘʩʪʠʥʦʤ (3ʣ/3ʪ/ʛʘ) + ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤ-
ʢʘ ʇʦʣʠʩʪʠʥʦʤ (3 ʣ/ʛʘ) + 10 ʢʛ ʘʟʦʬʦʩʢʠ ʧʦ ʣʠʩʪʦʚʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ (4 ʨʘʟʘ ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ) + ʢʘʧʝʣʴʥʦʝ 
ʦʨʦʰʝʥʠʝ (2 ʣ/ʥʘ ʢʘʧʝʣʴʥʠʮʫ ʥʘ 1 ʯʘʩ). 
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ʈʝʬʝʨʘʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʠʙʨʠʜʦʚ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ 2017 ʛ. ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʆʆʆ çʂʫʨʩʢ-ɸʛʨʦè ʬʠʣʠʘʣ çʄʝʜʚʝʥʩʢʦʝ ɸʛʨʦʦʙʲʝʜʠʥʝʥʠʝ ʄʝʜʚʝʥ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʪʣʠʯʘʝʪʩʷ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʦʜʥʦʨʦʜʥʦ-
ʩʪʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʛʫʤʫʩʘ, ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ï 4,9 %. ɸʥʘʣʠʟ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ 
ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ 2017 ʛʦʜʫ ʩʣʦʞʠʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʦ-
ʚʣʠʷʣʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʘʝʤʦʤʫ ʚʦ-
ʧʨʦʩʫ. ʋʨʦʞʘʡʥʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ 2017 ʛʦʜʫ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʛʠʙʨʠʜʦʤ ɻʨʠʤʤ ʩʦʩʪʘʚʣʷʝʪ 57,1 ʪ/ʛʘ 
ʧʨʠ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻʫʘʧʩʠʥ ʧʣʶʩ, 57,6 ʪ/ʛʘ - ʊʨʠʭʦʬʠʪ ʧʣʶʩ, 58,7 ʪ/ʛʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝ-
ʥʝʥʠʠ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ. ʅʘ ʛʠʙʨʠʜʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ɹʨʠʪʥʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 52,3 ʪ/ʛʘ 
ʧʨʠ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻʫʘʧʩʠʥ ʧʣʶʩ, 52,7 ʪ/ʛʘ - ʊʨʠʭʦʬʠʪ ʧʣʶʩ, 53,7 ʪ/ʛʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝ-
ʥʝʥʠʠ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ. ʅʘ ʛʠʙʨʠʜʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʂʦʤʧʘʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 56,8 ʪ/ʛʘ 
ʧʨʠ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻʫʘʧʩʠʥ ʧʣʶʩ, 57,2 ʪ/ʛʘ - ʊʨʠʭʦʬʠʪ ʧʣʶʩ, 58,4 ʪ/ʛʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝ-
ʥʝʥʠʠ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 
ʥʘ ʛʠʙʨʠʜʝ ɻʨʠʤʤ ï 55,5 ʪ/ʛʘ, ɹʨʠʪʥʠ ï 50,9 ʪ/ʛʘ ʠ ʂʦʤʧʘʠ ï 55,3 ʪ/ʛʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘ-
ʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ ʧʦʩʝʚʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʙʳʣʦ ʚʳʛʦʜʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ.  
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Essay. A study on the effectiveness of bio-preparations on the productivity of sugar beet hybrids in 2017. HN on the 
basis of LLC "Kursk-agro" branch "Organizatsiya agroob'edinenie, Honey-Vienna district of the Kursk region. In terms of 
agriculture, the soil is a medium level of homogeneity in the content of humus, the content of it is 4.9 %. Analysis of air 
temperature regime and the amount of pre-cov during the growing season of sugar beet in 2017 have developed favourable-
wide for the growth and development of plants that influenced the achievement of high levels of calcium-gainotti when 
conducting experimental studies to study the issue. The root yield of sugar beet in 2017 with a hybrid variant Grimm was 
57.1 t/ha at 2-fold application of Guapsin plus, 57,6 t/hectare - Tricovit plus, of 58.7 t/ha in a joint 2-fold when the applica-
tion Guapsin plus and Tricovit plus. In the hybrid sugar beet Britney yield of 52.3 t/ha at 2-fold application of GUAP-sin 
plus, and 52.7 t/ha - Tricovit plus, 53.7 t/ha at joint 2-fold application of Guapsin plus and Tricovit plus. In the hybrid sugar 
beet compai the yield of 56.8 t/ha at 2-fold application of GUAP-sin plus, 57,2 t/ha - Tricovit plus 58,4 t/ha in a joint 2-fold 
application of Guapsin plus and Tricovit plus. Respectively options without biologics yield is on the hybrid Grimm ï 55,5 
t/ha, Britney is 50.9 t/ha and Compai ï 55,3 t/ha. Use of microbiological preparations Guapsin plus and Tricovit plus crops 
of sugar beets was profitable and environmentally advisable.  

 
Key words: sugar beet, biologics, hybrids, crop-ness, sugar content, disease, rot. 

 
ɺʚʝʜʝʥʠʝ. ɺ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʂʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʟʝʨʥʘ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 
ʢʫʣʴʪʫʨ ʷʚʣʷʶʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠ̫ ʪʠʷ, ʥʘ 
ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 80 % ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʟʝʨʥʘ, 92 
% ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 80 % ʧʦʜʩʦʣʥʝʯʥʠʢʘ.  
ʅʘ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʙʦʪʳ ʚʳʚʝʜʝʥʘ 

ʩʚʝʢʣʦʩʘʭʘʨʥʘʷ ʦʪʨʘʩʣʴ ʨʝʛʠʦʥʘ. ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʥʘʢʦʧʘ-
ʥʦ ʙʦʣʝʝ 5,5 ʤʣʥ. ʪʦʥʥ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ.  
ʂ 2020 ʛʦʜʫ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʫʝʪʩʷ ʦʙʝʩʧʝ-

ʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʙʦʣʝʝ 5 ʤʣʥ. ʪʦʥʥ. 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 
ʜʦʣʞʥʦ ʩʦʩʪʘʚʠʪʴ 150 ʤʣʨʜ. ʨʫʙʣʝʡ. 
ʈʝʰʝʥʠʝ ʩʪʦʣʴ ʩʣʦʞʥʳʭ ʠ ʤʘʩʰʪʘʙʥʳʭ ʟʘʜʘʯ ʥʝʚʦʟ-

ʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝ-
ʥʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ 
ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʟʦʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ï ʟʘʜʘʯʘ ʯʨʝʟʚʳʯʘʡʥʦʡ ʚʘʞʥʦʩʪʠ [1].  
ɺʦʟʜʝʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʥʦʩʦʤ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʧʨʠ ʵʪʦʤ 
ʬɻʬʝʢʪʠʚʥʦʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʨʝʟʢʦ 
ʩʥʠʞʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʮʝʥ-
ʪʨʝ ʈʦʩʩʠʡʩʢʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 
ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʙʣʝʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʦʣʝʝ ʧʦʣ-
ʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʨʪʦʚ ʠ ʛʠʙ-
ʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʘʢʪʫʘʣʴʥʦʡ. ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ 
ʧʫʪʝʡ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʉ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʤʦʞʥʦ 
ʫʩʢʦʨʷʪʴ ʠʣʠ ʟʘʤʝʜʣʷʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʢʣʝʪ-
ʢʝ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʢʘʢ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ. ʗʚʣʝʥʠʝ ʩʠʥʝʨʛʠʟʤʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝ-
ʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʆʪ-
ʩʶʜʘ ʦʯʝʥʴ ʚʘʞʥʦ ʚʳʷʚʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌɸɺ, ʥʦʨʤ 
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʘʭʘʨʥʦʡ 
ʩʚʝʢʣʳ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʘʢʪʠʚʘʮʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʧʦʯʚʳ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ ʩʪʠʤʫʣʷʪʦʨʦʚ ʧʦʯʚʝʥʥʦʡ 
ʤʠʢʨʦʬʣʦʨʳ, ʪʘʢ ʠ ʩʦʜʝʨʞʘʱʠʭ ʵʬʬʝʢʪʠʚʥʳʝ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʳ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʠʪʘʪʝʣʥɹʳʭ ʚʝʱʝʩʪʚ ʠ ʟʘʱʠʪʫ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ 
ʙʦʣʝʟʥʝʡ [2-5]. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʚ 2017 ʛʦʜʫ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ 
ʆʆʆ çʂʫʨʩʢ-ɸʛʨʦè ʬʠʣʠʘʣ çʄʝʜʚʝʥʩʢʦʝ ɸʛʨʦʦʙʲʝʜʠʥʝ-
ʥʠʝ ʄʝʜʚʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘ-
ʥʠʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʪʣʠʯʘʝʪʩʷ 
ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ï 4,9 %. ʀʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ 
ʩʝʚʦʦʙʦʨʦʪʝ: 1. ʏʠʩʪʳʡ ʧʘʨ. 2. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ. 3. ʉʘʭʘʨ-
ʥʘʷ ʩʚʝʢʣʘ. 4. ʗʯʤʝʥʴ. 5. ʂʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ. 
ʆʧʳʪ ʙʳʣ ʨʘʟʤʝʱʝʥ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʘʨʠʘʥʪʦʚ. ʇʣʦʱʘʜʴ 
ʜʝʣʥ̫ʢʠ 3600 ʤ

2
. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʠ 
ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦ-
ʜʠʢʦʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʧʨʠʥʷʪʳʤʠ ʚ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ [6-7]. 
ʇʝʨʚʘʷ ʦʙʨʘʙʦʪʢʘ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʚʝʜʝʥʘ ʚ ʙʘʢʦ-

ʚʦʡ ʩʤʝʩʠ ʩ ʪʨʝʪʴʝʡ ʛʝʨʙʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (ɹʠʬʦʨ 22, 
ʂʕ - 1,2 ʣ/ʛʘ, ʂʘʨʠ ʄʘʢʩ, ʉʇ + ɹʠʪ90,ɾ - 0,030 ʢʛ/ʛʘ + 
0,100 ʣ/ʛʘ, ɸʛʨʦʥ, ɺʈ - 0,200 ʣ/ʛʘ, ʐʝʚʨʦʥ, ʂʕ - 0,100 ʣ/ʛʘ, 
ʇʦʣʠʜʦʥ ɹʦʥʜ - 0,100 ʣ/ʛʘ, ʠʥʩʝʢʪʠʮʠʜ - ɼʝʢʩʪʝʨ, ʂʉ - 
0,200 ʣ/ʛʘ) ʚ ʬʘʟʫ çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʨʷʜʢʘʭè, ʚʪʦʨʘʷ - ʩ 
ʧʝʨʚʦʡ ʬʫʥʛʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (ʉʬʝʨʘ ʄʘʢʩ, ʂʉ ʚ ʜʦʟʝ 
0,3 ʣ/ʛʘ) ʚ ʬʘʟʫ çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴ̫ ʭè. 
ʇʦʛʦʜʘ ʚ ʠʶʣʝ ʙʳʣʘ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟ-

ʚʠʪʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 18,9ʉ̄, ʘ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ï 79 ʤʤ ʧʨʠ 
ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ  ʠʭ ʢʦʣʠʯʝʩʪʚʝ ʨʘʚʥʦʤ 71 ʤʤ. 
ʇʦʛʦʜʘ ʚ ʠʶʣʝ ʙʳʣʘ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟ-

ʚʠʪʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 18,9ʉ̄, ʘ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ï 79 ʤʤ ʧʨʠ 
ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ  ʠʭ ʢʦʣʠʯʝʩʪʚʝ ʨʘʚʥʦʤ 71 ʤʤ. 
ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʘʚʛʫʩʪʝ ʩʦ-

ʩʪʘʚʠʣʘ 21 ʉ̄, ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ 
ʨʘʚʥʦʡ 18,1ʉ̄, ʘ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ï 24 ʤʤ ʠʣʠ 37,5 % 
ʥʦʨʤʳ (64 ʤʤ). ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 
ʩʝʥʪʷʙʨʷ ʙʳʣʘ ʥʘ 2,3 ʉ̄ ʚʳʰʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ 
ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʥʦʡ (12,4ʉ̄), ʘ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠ-
ʣʘ 15 ʤʤ ʠʣʠ 34 % ʥʦʨʤʳ (44 ʤʤ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ  ʪʝʤʧʝʨʘʪʫʨʘ ʚʝʛʝ-

ʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ (ʤʘʡ-ʩʝʥʪʷʙʨʴ) 
2017 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 17,0ʉ̄ ʠʣʠ ʥʘ 0,9ʉ̄ ʚʳʰʝ ʥʦʨʤʳ, 
ʧʨʠ ʩʫʤʤʝ ʦʩʘʜʢʦʚ ʨʘʚʥʦʡ 288 ʤʤ, ʠʣʠ 115,6 % ʥʦʨʤʳ 
[8]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝ-
ʧʘʨʘʪʦʚ ʚ ʙʘʢʦʚʳʭ ʩʤʝʩʷʭ ʥʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʣʝʩʦ-
ʩʪʝʧʠ ʈʦʩʩʠʠ. 
ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ 

ʦ ʚʣʠʷʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʦʩ-
ʥʦʚʥʳʭ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʦʧʳʪʘ, ʙʠʦʧʨʝʧʘʨʘʪʳ ʠ ʛʠʙʨʠʜʳ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 2017 ʛ. 
ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ɹʠʦʧʨʝʧʘʨʘʪ ɻʠʙʨʠʜ 
ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ  

 
ɻʨʠʤʤ 

ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʨʷʜʢʘʭè 
ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴ̫ ʭè 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʝɹʚ ʚ ʨʷʜʢʘʭè 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭè 
ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ)+ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤrʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʨʷʜʢʘʭè 
ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ)+ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭè 
ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ  

 
 
 

ɹʨʠʪʥʠ 

ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʨʷʜʢʘʭè 
ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴ̫ ʭè 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʝɹʚ ʚ ʨʷʜʢʘʭè 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭè 
ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ)+ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʨʷʜʢʘʭè 
ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ)+ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭè 
ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ  

 
 

ʂʦʤʧʘʠ 

ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʨʷʜʢʘʭè 
ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴ̫ ʭè 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʝɹʚ ʚ ʨʷʜʢʘʭè 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭè 
ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ)+ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʨʷʜʢʘʭè 
ɻʫʘʧʩʠʥ ʧʣʶʩ (3 ʣ/ʛʘ)+ʊʨʠʭʦʬʠʪ ʧʣʶʩ (3 ʣ/ʛʘ) çʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭè 

 
ʊʘʙʣʠʮʘ 2 ï ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʡ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʢ ʧʝʨʠʦʜʫ ʫʙʦʨʢʠ, 2017 ʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʎʝʨʢʦʩʧʦʨʦʟ, 
% 

ʂʦʨʥʝʚʳʝ ʛʥʠʣʠ, 
% ɹʠʦʧʨʝʧʘʨʘʪ 

2-ʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 
ɻʠʙʨʠʜ 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɻʨʠʤʤ 

24,0 4,3 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 20,8 3,0 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 20,2 2,7 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 

19,4 2,4 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɹʨʠʪʥʠ 

24,3 4,8 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 21,5 4,2 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 20,1 3,9 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 

19,2 3,6 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʂʦʤʧʘʠ 

24,1 4,4 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 21,2 3,1 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 20,3 2,6 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 

19,6 2,3 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚ-
ʥʦʡ ʭʠʤʠʟʘʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦ-
ʚʳʰʝʥʠʝ ʫʨʦʞʘʝʚ ʢʫʣʴʪʫʨ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠ-
ʝʤ ʚʳʥʦʩʘ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʯʪʦ 
ʦʙʦʩʪʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦ-
ʧʨʝʧʘʨʘʪʦʚ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʨʘʩʯʝʪʘʤ ʧʦʪʨʝʙʥʦʩʪʴ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ ʜʦʣʞʥʘ ʥʘ 58-61 
% ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʚ ʩʦʩʪʘʚʝ ʦʩʥʦʚ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʥʘ 39-47 % ï ʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʣʝʡ, 
ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʠ ʧʨʝʜʧʦʩʝʚ-
ʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʮʝʣʴʶ 
ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 
ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʧʨʠ ʚʳʨʘʱʠ-
ʚʘʥʠʠ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥ-
ʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ 

ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʛʥʠʣʷʤʠ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ 
ʩʚʝʢʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢ ʧʝʨʠʦ-
ʜʫ ʫʙʦʨʢʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦʢʘ-
ʟʘʪʝʣʠ ʙʦʣʝʟʥʠ ʮʝʨʢʦʩʧʦʨʦʟʦʤ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʩʘ-
ʤʳʝ ʚʳʩʦʢʠʝ ʦʪ 24,0 ʜʦ 24,3 % ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥ-
ʪʝ, ʥʘ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʘʭ ɻʨʠʤʤ, ɹʨʠʪʥʠ ʠ ʂʦʤʧʘʠ. 
ʉʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʦʣʝʟʥʠ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʮʝʨʢʦʩʧʦʨʦʟʦʤ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʥʘ 
ʚʘʨʠʘʥʪʝ ʩ 2-ʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ ʧʨʝʧʘʨʘʪʘʤʠ 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ + ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 
ʣ/ʛʘ, ʥʘ ʛʠʙʨʠʜʝ ɻʨʠʤʤ ï 19,4 %, ɹʨʠʪʥʠ ï 19,2 % ʠ 
ʂʦʤʧʘʠ ï 19,6 %. ʇʨʠ 2-ʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ 
ʧʨʝʧʘʨʘʪʦʤ ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ ʠ ʊʨʠʭʦʬʠʪ 
ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ ʥʘ ʵʪʠʭ ʛʠʙʨʠʜʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʩʦʩʪʘʚʣʷʝʪ 20,8-20,2 %, 21,5-20,1 % ʠ 21,2-20,3 %. 
ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʮʝʨʢʦʩʧʨʦʟʘ ʥʘ ʛʠʙʨʠʜʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘʙʣʶʜʘʝʪʩʷ 
ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʥʝʩʝʥʠʠ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʘʭ.  

 
 



ɸɻʈʆʅʆʄʀʗ 
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ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʥʘʨʘʩʪʘʥʠʷ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 2017 ʛ. 
ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʉʨʝʜʥʠʡ ʚʝʩ ʢʦʨʥʝʧʣʦʜʘ, ʛ 

ɹʠʦʧʨʝʧʘʨʘʪ 
2-ʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 

ɻʠʙʨʠʜ 1.08 1.09 1.10 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɻʨʠʤʤ 

295 441 605 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 303 453 621 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 305 456 626 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 

314 470 
644 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɹʨʠʪʥʠ 

278 415 569 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 284 425 583 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 286 428 587 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 

293 438 
601 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʂʦʤʧʘʠ 

294 440 603 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 302 451 618 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 304 454 622 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 

312 467 
639 

 
ʊʘʙʣʠʮʘ 4 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 2017 ʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʋʨʦʞʘʡʥʦʩʪʴ  

ɹʠʦʧʨʝʧʘʨʘʪ 
2-ʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 

ɻʠʙʨʠʜ ʪ/ʛʘ ʇʨʠʙʘʚʢʘ  
ʢ ʢʦʥʪʨʦʣʶ, ʪ/ʛʘ  

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɻʨʠʤʤ 

55,5 - 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 57,1 1,6 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 57,6 2,1 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 58,7 3,2 
ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɹʨʠʪʥʠ 

50,9 - 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 52,3 1,4 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 52,7 1,8 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 53,7 2,8 
ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʂʦʤʧʘʠ 

55,3 - 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 56,8 1,5 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 57,2 1,9 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 58,4 3,1 

ʅʉʈ05 1,4  
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʠʥʘʤʠʢʝ ʥʘʨʘʩʪʘʥʠʷ ʢʦʨʥʝʧʣʦʜʦʚ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-
ʣʠʮʝ 3. 
ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ ʧʨʝʧʘʨʘʪʘʤʠ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʦʢʘ-
ʟʳʚʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʥʘʨʘʩʪʘʥʠʷ ʢʦʨʥʝʧʣʦʜʦʚ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʤʘʩʩʫ ʢʦʨʥʝʧʣʦʜʦʚ ʢʦ ʚʨʝʤʝ-
ʥʠ ʫʙʦʨʢʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ (ʪʘʙʣʠʮʘ 3). ʉʘʤʳʝ ʚʳʩʦʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʥʘʨʘʩʪʘʥʠʷ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩʦ-
ʩʪʘʚʠʣʠ ʥʘ ʚʩʝʭ ʛʠʙʨʠʜʘʭ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ 2-ʢʨʘʪʥʦʡ ʦʙʨʘ-
ʙʦʪʢʦʡ ʧʦʩʝʚʦʚ ʧʨʝʧʘʨʘʪʘʤʠ ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ + 3 
ʣ/ʛʘ+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ. ʅʘʠʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳʝ 
ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʢʘʟʘʣʠʩʴ ʛʠʙʨʠʜʳ ɻʨʠʤʤ 
ʠ ʂʦʤʧʘʠ, ʛʜʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 39 ʠ 36 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 
ʚʘʨʠʘʥʪʦʤ, ʙʝʟ ʚʥʝʩʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. 
ʅʦ ʥʘ ʛʠʙʨʠʜʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ɹʨʠʪʥʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʛʠʙʨʠʜʘʤʠ ɻʨʠʤʤ ʠ ʂʦʤʧʘʠ ʫʤʝʥʴʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 43 ʠ 
38 ʛ. 
ʋʨʦʞʘʡʥʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ 2017 

ʛʦʜʫ (ʪʘʙʣʠʮʘ 4) ʠʟʤʝʥʷʣʘʩʴ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʥʘ ʚʘ-
ʨʠʘʥʪʘʭ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ 
ʢʘʢ ʦʪʜʝʣʴʥʦ ʧʨʠʤʝʥʷʝʤʳʭ, ʪʘʢ ʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝ-

ʥʝʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ï ʙʝʟ ʧʨʠ-
ʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʘʭ. 
ʅʘ ʛʠʙʨʠʜʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ɻʨʠʤʤ ʫʚʝʣʠʯʝʥʠʝ ʩʦ-

ʩʪʘʚʣʷʝʪ ʥʘ 1,6 ʪ/ʛʘ ʧʨʠ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻʫʘʧʩʠʥ 
ʧʣʶʩ, ʥʘ 2,1 ʪ/ʛʘ - ʊʨʠʭʦʬʠʪ ʧʣʶʩ, ʥʘ 3,2 ʪ/ʛʘ ʧʨʠ ʩʦʚʤʝ-
ʩʪʥʦʤ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ 
ʧʣʶʩ. 
ʅʘ ʛʠʙʨʠʜʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ɹʨʠʪʥʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦ-

ʩʪʘʚʣʷʝʪ ʥʘ 1,4 ʪ/ʛʘ ʧʨʠ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻʫʘʧʩʠʥ 
ʧʣʶʩ, ʥʘ 1,8 ʪ/ʛʘ - ʊʨʠʭʦʬʠʪ ʧʣʶʩ, ʥʘ 2,8 ʪ/ʛʘ ʧʨʠ ʩʦʚʤʝ-
ʩʪʥʦʤ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ 
ʧʣʶʩ. 
ʅʘ ʛʠʙʨʠʜʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʂʦʤʧʘʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦ-

ʩʪʘʚʣʷʝʪ ʥʘ 1,5 ʪ/ʛʘ ʧʨʠ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻʫʘʧʩʠʥ 
ʧʣʶʩ, ʥʘ 1,9 ʪ/ʛʘ - ʊʨʠʭʦʬʠʪ ʧʣʶʩ, ʥʘ 3,1 ʪ/ʛʘ ʧʨʠ ʩʦʚʤʝ-
ʩʪʥʦʤ 2-ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ 
ʧʣʶʩ. 
ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦ-

ʬʠʪ ʧʣʶʩ ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʭ ʧʨʠʤʝ-
ʥʝʥʠʠ ʧʨʠʚʝʣʦ ʢ ʥʘʠʙʦʣʴʰʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 
ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ɻʨʠʤʤ ʠ ʂʦʤʧʘʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʛʠʙʨʠʜʦʤ ɹʨʠʪʥʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 5,0 ʠ 4,7 ï ʪ/ʛʘ. 

 



ɸɻʈʆʅʆʄʀʗ 

__________________________________________________________________________________________ 
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 ʊʘʙʣʠʮʘ 5 - ɺʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʠ ʛʠʙʨʠʜʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʢʦʨʥʝʧʣʦʜʦʚ                
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 2017 ʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʧʣʦʜʦʚ, % 

ɹʠʦʧʨʝʧʘʨʘʪ 
2-ʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 

ɻʠʙʨʠʜ 
ʚʝʪʚʠʩʪʳʭ ʜʫʧʣʠʩʪʳʭ 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɻʨʠʤʤ 

6,5 5,8 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 6,2 5,2 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 6,7 5,6 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 

6,4 5,4 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɹʨʠʪʥʠ 

6,5 5,7 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 6,8 5,5 

ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 6,2 5,2 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 

6,0 5,6 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʂʦʤʧʘʠ 

6,5 5,8 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 6,4 5,3 

ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 6,6 5,1 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 

6,2 5,8 

 
ʊʘʙʣʠʮʘ 6 ï ʇʦʢʘʟʘʪʝʣʠ ʩʘʭʘʨʠʩʪʦʩʪʠ ʚ ʢʦʨʥʝʧʣʦʜʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 2017 ʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʉʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ 

ɹʠʦʧʨʝʧʘʨʘʪ 
2-ʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 

ɻʠʙʨʠʜ % ʧʨʠʙʘʚʢʘ  
ʢ ʢʦʥʪʨʦʣʶ, %  

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɻʨʠʤʤ 

17,6 - 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 19,2 1,6 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 19,3 1,7 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 19,5 1,9 
ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɹʨʠʪʥʠ 

17,5 - 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 18,1 0,6 

ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 18,3 0,8 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 18,4 0,9 
ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʂʦʤʧʘʠ 

17,6 - 
ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 18,9 1,3 
ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 19,0 1,4 

ɻʫʘʧʩʠʥ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ 19,1 1,5 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨ-
ʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʚʥʝʩʝʥʠʷ 
ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ 
ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʘʭ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ ʧʦʩʝʚʘʭ ʠʟʫʯʘʝʤʳʭ 
ʛʠʙʨʠʜʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʦʢʘʟʳʚʘʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 
ʚʣʠ̫ʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʦʨʥʝʧʣʦʜʦʚ, ʪʦ ʝʩʪʴ ʚʝʪʚʠʩʪʦʩʪʴ 
ʠ ʜʫʧʣʠʩʪʦʩʪʴ. ɼʚʫʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨ-
ʥʦʡ ʩʚʝʢʣʳ ɻʨʠʤʤ, ɹʨʠʪʥʠ ʠ ʂʦʤʧʘʠ ʧʨʝʧʘʨʘʪʦʤ ɻʫʘʧ-
ʩʠʥ ʧʣʶʩ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʠʩʪʳʭ ʢʦʨʥʝʧʣʦʜʦʚ ʩʦʩʪʘʚʣʷ-
ʝʪ 6,2, 6,8 ʠ 6,4 %, ʜʫʧʣʠʩʪʳʭ 5,2, 5,5 ʠ 5,3 %. 
ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʦ ʛʠʙʨʠʜʘʤ 
ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ - ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʠʩʪʳʭ ʢʦʨʥʝʧʣʦʜʦʚ 
ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʦ 6,7, 6,2 ʠ 6,6 %, ʜʫʧʣʠʩʪʳʭ 
5,6, 5,2 ʠ 5,1 % (ʪʘʙʣʠʮʘ 5). 
ɼʚʫʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʛʠʙʨʠʜʦʚ (ɻʨʠʤʤ, ɹʨʠʪʥʠ ʠ 

ʂʦʤʧʘʠ) ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩʤʝʩʴʶ ʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ 
ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦ-

ʩʪʘʚʣʷʝʪ ʚʝʪʚʠʩʪʳʭ 6,4, 6,0 ʠ 6,2 %, ʜʫʧʣʠʩʪʳʭ 5,4, 5,6 ʠ 
5,8 %. 
ʆʜʥʘʢʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘ-

ʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʢʘʢ ʧʨʠ 2-
ʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ɻʫʘʧʩʠʥʦʤ ʧʣʶʩ, ʊʨʠʭʦ-
ʬʠʪʦʤ ʧʣʶʩ, ʪʘʢ ʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ 2-ʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪ-
ʢʝ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪʦʤ ʧʣʶʩ ʥʘ ʠʟʫʯʘʝʤʳʭ 
ʛʠʙʨʠʜʘʭ ɻʨʠʤʤ, ɹʨʠʪʥʠ ʠ ʂʦʤʧʘʠ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʳʤ ʠ ʥʝ ʤʦʛʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʢʘʟʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦ 
ʧʨʦʜʫʢʮʠʠ. 
ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï ʧʦʢʘʟʘʪʝʣʴ, ʦʪʨʘ-

ʞʘʶʱʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ: ʯʝʤ ʦʥʦ ʚʳʰʝ, 
ʪʝʤ ʘʢʪʠʚʥʝʝ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʪʝʤ ʧʨʦʜʫʢʪʠʚʥʝʡ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʚʣʘʛʘ ʧʦʯʚʳ ʠ ʥʘʨʘʩʪʘʝʪ ʤʘʩʩʘ ʫʨʦʞʘʷ. 
ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʢʫ-
ʧʦʯʥʦʡ ʮʝʥʳ, ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ (ʪʘʙʣʠʮʘ 6). 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ, ʦʩʦʙʝʥʥʦ ʢʦʣʠʯʝʩʪʚʦ 
ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. 

 



ɸɻʈʆʅʆʄʀʗ 

__________________________________________________________________________________________ 
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ʊʘʙʣʠʮʘ 7 - ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ 
ʧʦʩʝʚʘʭ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 2017 ʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ɿʘʪʨʘʪʳ 
ʥʘ 1 ʛʘ, ʨ. 

ʋʨʦʞʘʡ-
ʥʦʩʪʴ 
ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ ʫʨʦ-
ʞʘʷ ʦʪ ʧʨʠʤʝ-
ʥʝʥʠʷ ʧʨʝʧʘʨʘ-
ʪʘ, ʪ/ʛʘ 

ʉʪʦʠ-
ʤʦʩʪʴ 
ʧʨʠʙʘʚ- 
ʢʠ, ʨ. 

ʋʩʣʦʚʥʦ 
ʯʠʩʪʳʡ 
ʜʦʭʦʜ, 
ʩ 1 ʛʘ, ʨ. 

ɹʠʦʧʨʝʧʘʨʘʪ 
2-ʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 

ɻʠʙʨʠʜ 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɻʨʠʤʤ 

- 55,5 - - - 
ɻʫʘʧʩʠʥ ʧʣʶʩ 
3 ʣ/ʛʘ+3 ʣ/ʛʘ 

950 57,1 1,6 1520 570 

ʊʨʠʭʦʬʠʪ ʧʣʶʩ 
3 ʣ/ʛʘ+3 ʣ/ʛʘ 

950 57,6 2,1 1995 1045 

ɻʫʘʧʩʠʥ ʧʣʶʩ  
3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 
3 ʣ/ʛʘ+3 ʣ/ʛʘ 

1900 58,7 3,2 6080 4180 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ɹʨʠʪʥʠ 

- 50,9 - - - 

ɻʫʘʧʩʠʥ ʧʣʶʩ 
3 ʣ/ʛʘ+3 ʣ/ʛʘ 

950 52,3 1,4 1330 380 

ʊʨʠʭʦʬʠʪ ʧʣʶʩ 
3 ʣ/ʛʘ+3 ʣ/ʛʘ 

950 52,7 1,8 1710 760 

ɻʫʘʧʩʠʥ ʧʣʶʩ  
3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 
3 ʣ/ʛʘ+3 ʣ/ʛʘ 

1900 53,7 2,8 5320 3420 

ʂʦʥʪʨʦʣʴ-ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʂʦʤʧʘʠ 

- 55,3 - - - 

ɻʫʘʧʩʠʥ ʧʣʶʩ 
3 ʣ/ʛʘ+3 ʣ/ʛʘ 

950 56,8 1,5 1425 475 

ʊʨʠʭʦʬʠʪ ʧʣʶʩ 
3 ʣ/ʛʘ+3 ʣ/ʛʘ 

950 57,2 1,9 1805 855 

ɻʫʘʧʩʠʥ ʧʣʶʩ  
3 ʣ/ʛʘ+3 ʣ/ʛʘ 
+ʊʨʠʭʦʬʠʪ ʧʣʶʩ 
3 ʣ/ʛʘ+3 ʣ/ʛʘ 

1900 58,4 3,1 5890 3990 

 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʶʪ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʘʭʘʨʠʩʪʦʩʪʴ ʩ 2-ʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 
ʧʦʩʝʚʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʨʝʧʘʨʘʪʘʤʠ ɻʫʘʧʩʠʥ ʧʣʶʩ 3 
ʣ/ʛʘ+3 ʣ/ʛʘ + ʊʨʠʭʦʬʠʪ ʧʣʶʩ 3 ʣ/ʛʘ+3 ʣ/ʛʘ, ʥʘ ʛʠʙʨʠʜʝ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ɻʨʠʤ ʩʦʩʪʘʚʣʷʝʪ 19,5 %, ʥʘ ʛʠʙʨʠʜʝ 
ɹʨʠʪʥʠ ï 18,4 % ʠ ʥʘ ʛʠʙʨʠʜʝ ʂʦʤʧʘʠ ï 19,1 %. ʕʪʦ ʚʳ-
ʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,9, 0,9 ʠ 1,5 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-
ʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ï ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, 
ʛʜʝ ʥʘ ʛʠʙʨʠʜʝ ɻʨʠʤʤ ʩʦʩʪʘʚʣʷʝʪ 17,6 %, ʥʘ ɹʨʠʪʥʠ ï 17,5 
% ʠ ʂʦʤʧʘʠ ï 17,6 %. 
ʇʨʠ 2-ʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ 

ɻʫʘʧʩʠʥʦʤ ʧʣʶʩ ʠʣʠ  ʊʨʠʭʦʬʠʪʦʤ ʧʣʶʩ ʧʦ ʛʠʙʨʠʜʘʤ 
ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ɻʨʠʤʤ 19,2-19,3 %, ɹʨʠʪʥʠ ï 
18,1-18,3 % ʠ ʂʦʤʧʘʠ 18,9-19,0 %. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʩʘʭʘʨʠʩʪʦʩʪʠ ʦʪʤʝʯʝʥʳ ʥʘ ʛʠʙʨʠʜʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 
ɹʨʠʪʥʠ. 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ 

ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ ʧʦʩʝʚʘʭ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ 
ʩʚʝʢʣʳ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 7. 
ʇʨʠ ʨʘʩʯʝʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ 
ʛʠʙʨʠʜʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʟʘ ʦʩʥʦʚʫ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝ-
ʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʪʦʠʤʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ɻʫʘʧʩʠʥ ʧʣʶʩ -
158,3 ʨ./ʣ; ʊʨʠʭʦʬʠʪ ʧʣʶʩ -158,3 ʨ./ʣ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʘ-
ʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʧʦ ʚʘʨʠʘʥʪʘʤ 
ʦʧʳʪʘ ʚʟʷʪʘ ʬʘʢʪʠʯʝʩʢʘʷ, ʤʝʪʦʜʦʤ ʚʟʚʝʰʠʚʘʥʠʷ. ʉʪʦʠ-
ʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʮʝʥʘʤ, ʩʣʦʞʠʚʰʠʤʩʷ 
ʚ 2017 ʛʦʜʫ. 

ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 
ʊʨʠʭʦʚʠʪ ʧʣʶʩ (ʚ ʬʘʟʝ ʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʨʷʜʢʘʭ (3 ʣ/ʛʘ) 
+ ʚ ʬʘʟʝ ʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭ (3 ʣ/ʛʘ) ʥʘ ʚʘ-
ʨʠʘʥʪʝ ʩ ʛʠʙʨʠʜʘʤʠ ɻʨʠʤʤ ʠ ʂʦʤʧʘʠ ʧʦʚʳʰʘʣʘ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ ʥʘ 2,1 ʠ 1,9 ʪ/ʛʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʣʫ-
ʯʝʥʠʶ 1045 ʠ 855 ʨʫʙʣʝʡ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩ ʛʝʢʪʘʨʘ. 
ʅʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʫʩʣʦʚʠʷʭ 

2017 ʛʦʜʘ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʩʠ ʛʝʨʙʠʮʠʜʦʚ ʩ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ 
ʧʣʶʩ ʥʘ ʛʠʙʨʠʜʘʭ ɻʨʠʤʤ ʠ ʂʦʤʧʘʠ. ɼʚʫʢʨʘʪʥʘʷ ʦʙʨʘ-
ʙʦʪʢʘ ʧʦʩʝʚʦʚ ʙʘʢʦʚʦʡ ʩʤʝʩʴʶ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʚʳʰʘ-
ʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 3,2 ʠ 3,1 ʪ/ʛʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʣʫʯʝʥʠʝ 
4180 ʠ 3990 ʨʫʙ. ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ. 
ɺʳʚʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦ-
ʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ ʧʦʩʝʚʘʭ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ, ʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʧʨʠʤʝ-
ʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ 
ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʚʫʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʩʤʝ-
ʩʴʶ ʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʚ ʬʘʟʝ 
çʩʤʳʢʘʥʠʝ ʨʷʜʢʦʚè (3 ʣ/ʛʘ) + ʚ ʬʘʟʝ çʩʤʢrʘʥʠʝ ʣʠʩʪʴʝʚ 
ʚ ʤʝʞʜʫʨʷʜʴʷʭè (3 ʣ/ʛʘ) ʥʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝ ʧʦʚʳʩʠʣʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʘ ɻʨʠʤʤ ʥʘ 3,2 ʪ/ʛʘ ʠʣʠ ʥʘ 5,8 %, 
ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʚ ʢʦʨʥʝʧʣʦʜʘʭ ʥʘ 1,9 %. ɻʠʙʨʠʜʘ 
ʂʦʤʧʘʠ ʥʘ 3,1 ʪ/ʛʘ ʠʣʠ ʥʘ 5,6 %, ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʚ 
ʢʦʨʥʝʧʣʦʜʘʭ ʥʘ 1,5 %. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ ʧʣʶʩ ʥʘ 
ʧʦʩʝʚʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʙʳʣʦ ʚʳʛʦʜʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ. 
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ʙʳʪʠʷ ʚʥʦʩʷʪ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʠ ʚ ʧʨʦʙʣʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺʩʝ ʵʪʦ ʪʨʝʙʫʝʪ ʠʥʘʯʝ, ʧʦʜ 
ʜʨʫʛʠʤ ʫʛʣʦʤ ʟʨʝʥʠʷ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʧʨʦʙʣʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ 
ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʝʜʠʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʷʚʣʷʶʱʝʡʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 
ʤʘʩʪʝʨʩʪʚʘ, ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ . ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʪʦʯʥʦʤ 
ʟʝʤʣʝʜʝʣʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 
ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʘʯʘʪʦʯʥʦʤ ʫʨʦʚʥʝ. ɸʵʨʦʬʦʪʦʩʲʝʤʢʘ ʩ ɹʇʃɸ ʙʦʣʝʝ ʜʝʪʘʣʠʟʦʚʘʥʘ, ʥʝʞʝʣʠ ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ. 
 ʈʘʟʨʝʰʝʥʠʝ ʩʥʠʤʢʦʚ ʚʦʟʤʦʞʥʦ ʚ ʩʘʥʪʠʤʝʪʨʘʭ ʥʘ ʪʦʯʢʫ, ʟʘ ʩʯʝʪ ʚʳʩʦʪ ʧʦʣʝʪʘ ʦʪ 100 ʜʦ 600 ʤʝʪʨʦʚ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 
ʟʝʤʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ɹʇʃɸ ʧʦʟʚʦʣʷʶʪ ʚʝʩʪʠ ʩʲʝʤʢʫ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʦʙʣʘʯʥʦʩʪʠ, ʯʪʦ ʥʝʜʦʩʪʫʧʥʦ ʩʧʫʪʥʠʢʘʤ ʠ 
ʟʘʪʨʫʜʥʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʠʘʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʦʯʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ 
ʧʦʣʝʡ, ʚ ʜʠʥʘʤʠʢʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ 
ʨʝʰʝʥʠʷ ʥʘ ʠʟʤʝʥʷʶʱʫʶʩʷ ʩʠʪʫʘʮʠʶ. ʀʥʜʝʢʩ NDVI, ʧʦʣʫʯʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠ ʜʝʪʘʣʴʥʦ 
ʦʪʨʘʞʘʝʪ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʢʘʞʜʦʤʫ ʫʯʘʩʪʢʫ ʧʦʣʷ, ʯʝʛʦ ʪʨʫʜʥʦ ʜʦʩʪʠʯʴ ʟʘ ʩʯʝʪ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. 
ɿʥʘʥʠʝ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ NDVI ʧʦʟʚʦʣʷʝʪ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 
ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ 
ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʪ ʚʩʝʭ ʧʨʦʚʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʧʦʣʷʭ, ʜʘʥʥʳʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ. ʉ ʵʪʠʤʠ ʟʘʜʘʯʘʤʠ 
ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ çʎʇʉ ɸʛʨʦʫʧʨʘʚʣʝʥʠʝè. ɼʘʣʴʥʝʡʰʘʷ ʦʪʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ 
ʟʘʱʠʪʝ ʧʦʩʝʚʦʚ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʠ ʫʯʝʪ ʫʨʦʞʘʷ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ, ʚʳʧʦʣʥʷʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʧʦʟʚʦʣʠʪ 
ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʟʘʱʠʪʠʪʴ ʧʦʩʝʚʳ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʥʝʩʪʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʦʨʪʦʬʦʪʦʧʣʘʥ, ʠʥʜʝʢʩ NDVI, ʜʨʦʥ. 
 

INFORMATION TECHNOLOGY IN PRECISION AGRICULTURE  
 

Essay. The article deals with the issues related to the use of unmanned aerial vehicles in the system of precision agri-
culture with the aim of obtaining information quickly and fixing it in the electronic shell, which will significantly reduce 
the time to discover the problem of the state of crops and the time to take a decision to eliminate this problem. The devel-
opment of science, public relations, the colossal volume of new information and new information technologies in all 
spheres of human life make their own adjustments to the problems of professional training of specialists. All this requires 
differently, from a different angle, to look at the problem of improving the professional training of specialists. In the condi-
tions of an open information society and a single educational space, the formation of the information culture of the future 
specialist, which is an obligatory component of professional skill, becomes relevant. At the moment, the use of unmanned 
aerial vehicles in precision agriculture is one of the promising areas. For today in Russia this direction is at an embryonic 
level. Aerial photography with a UAV is more detailed than a space image. The resolution of the images is possible in cen-
timeters per point, due to flight altitudes from 100 to 600 meters above the ground. In addition, UAVs allow shooting even 
in cloudy conditions, which is not available to satellites and makes it difficult to use aviation. The introduction of these 
technologies makes it possible to create accurate electronic maps of fields, to monitor the state of crops in a dynamic and to 
make prompt decisions on a changing situation. The NDVI index, obtained with the help of UAV, most fully and in detail 
reflects the existing situation for each section of the field, which is difficult to achieve due to space imagery. Knowing the 
exact values of the NDVI index allows you to predict the yield of grain crops with a high probability. To effectively con-
duct agricultural production, it is necessary to maintain an electronic record of all field operations, planning and monitoring 
data. With these tasks the program "CPS Agro management" successfully manages. Further development of technological 
operations to protect crops from pests, as well as taking into account the crop of tilled crops, carried out with the help of 
UAV, will enable to protect the crops with high accuracy and timely make adjustments to work planning. 

 
Key words: Unmanned aerial vehicles, orthophoto, NDVI, the drone. 
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ɺʚʝʜʝʥʠʝ. ʈʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ 
ʥʝʠʟʙʝʞʥʦ ʚʚʠʜʫ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 
ʤʠʨʘ ʠ ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʫʩʠʣʝʥʠʶ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʚʘʨʳ. ɺ 
ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʦʠʟ-
ʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʙʫʜʫʪ ʝʝ ʢʘʯʝʩʪʚʦ, ʮʝʥʘ, ʥʝʟʘʚʠʩʠ-
ʤʦʩʪʴ ʫʨʦʞʘʷ ʦʪ ʧʦʛʦʜʳ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʟʘʪʨʘʪʳ ʥʘ ʩʦ-
ʜʝʨʞʘʥʠʝ ʪʝʭʥʠʢʠ ʠ ʧʝʨʩʦʥʘʣʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  
ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ, ʢʘʢʠʤ ʤʳ ʝʛʦ ʟʥʘʝʤ, ʚʦ ʤʥʦʛʦʤ 

ʩʪʘʣ ʚʦʟʤʦʞʝʥ ʙʣʘʛʦʜʘʨʷ ʨʝʚʦʣʶʮʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡ-
ʩʪʚʝ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʳʩʠʣ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ, ʠ ʪʝʧʝʨʴ ʜʦʩ-
ʪʘʪʦʯʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʣʶʜʝʡ, ʟʘʥʷʪʳʭ ʚ ʩʝʣʴʩʢʦʤ 
ʭʦʟʷʡʩʪʚʝ, ʩʧʦʩʦʙʝʥ ʧʨʦʢʦʨʤʠʪʴ ʚʩʝ ʥʘʩʝʣʝʥʠʝ ʧʣʘʥʝ-
ʪʳ. ʆʜʥʘʢʦ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠ ʥʘʭʦʜʷʪʩʷ 
ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ. 
ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ 
ʷʚʣ̫ʝʪʩʷ ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ [1]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʧʦ ʪʝʤ ʞʝ ʧʨʠʥʮʠʧʘʤ, ʯʪʦ ʠ ʣʶʙʦʡ 
ʙʠʟʥʝʩ ï ʧʦʩʪʦʷʥʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʩʥʠʞʘʪʴ ʩʝʙʝʩʪʦʠ-
ʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʳʰʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʩʪʴ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʟʘʪʨʘʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘ 
ʧʨʦʪʷʞʝʥʠʝ ʚʩʝʛʦ XX ʚʝʢʘ ʜʦʩʪʠʛʘʪʴ ʵʪʠʭ ʮʝʣʝʡ ʧʦʟʚʦ-
ʣʷʣ ʢʣʘʩʩʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝ 
ʙʦʣʝʝ: 

- ʵʢʦʥʦʤʠʯʥʳʭ ʩʝʣʴʭʦʟʤʘʰʠʥ; 
- ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ; 
- ʵʬʬʝʢʪʠʚʥʳʭ ʫʜʦʙʨʝʥʠʡ; 
- ʨʘʮʠʦʥʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. 
ʉʝʛʦʜʥʷ ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʘʢʪʫʘʣʴʥʳ, 

ʥʦ ʠʭ ʧʦʪʝʥʮʠʘʣ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛ ʧʨʝʜʝʣʘ, ʚʦʟʤʦʞ-
ʥʦʛʦ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʪʦ ʞʝ ʚʨʝ-
ʤʷ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʝʜʦʩʪʫʧʥʳʝ ʨʘʥʝʝ. 
ɺ ʯʘʩʪʥʦʩʪʠ ʩʧʫʪʥʠʢʦʚʳʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 
ʩʪʘʚʰʠʝ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ. ʀʭ ʦʩʚʦʝʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ 
ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʪʦʯʥʦʛʦ ʟʝʤʣʝ-
ʜʝʣʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ. 
ʆʩʚʦʝʥʠʝ ʩʠʩʪʝʤʳ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʤʦʞʥʦ ʫʩ-

ʣʦʚʥʦ ʨʘʟʙʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ:  
1) ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʦʟʷʡʩʪʚʝ, ʧʦʣʝ, ʢʫʣʴʪʫʨʝ, 

ʨʝʛʠʦʥʝ;  
2) ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ;  
3) ʚʳʧʦʣʥʝʥʠʝ ʨʝʰʝʥʠʡ ï ʧʨʦʚʝʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 
ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʥʝ-

ʦʙʭʦʜʠʤʳ:  
- ʩʦʚʨʝʤʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʪʝʭʥʠʢʘ, 

ʫʧʨʘʚʣʷʝʤʘʷ ʙʦʨʪʦʚʦʡ ʕɺʄ, ʩʧʦʩʦʙʥʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦ-
ʚʘʥʥʦ ʧʨʦʚʦʜʠʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ;  

- ʧʨʠʙʦʨʳ ʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ 
(ʩʠʩʪʝʤʘ ɻʃʆʅɸʉʉ, GPS-ʧʨʠʸʤʥʠʢʠ);  

- ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʧʦʤʦʛʘʶʱʠʝ ʚʳʷʚʠʪʴ ʥʝʦʜ-
ʥʦʨʦʜʥʦʩʪʴ ʧʦʣʷ (ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʧʨʦʙʦʦʪʙʦʨʥʠʢʠ, 
ʨʘʟʣʠʯʥʳʝ ʩʝʥʩʦʨʳ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʫʙʦ-
ʨʦʯʥʳʝ ʤʘʰʠʥʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʯʸʪʦʤ ʫʨʦʞʘʷ, ʧʨʠ-
ʙʦʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʧʦʩʝʚʦʚ ʠ ʜʨ.) [2, 3]. 
ʇʝʨʚʳʡ ʵʪʘʧ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪ ʚ ʧʣʘʥʝ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɼʣʷ ʝʛʦ ʚʳʧʦʣʥʝ-
ʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʧʦʯʚʝʥʥʳʝ ʧʨʦʙʦʦʪ-
ʙʦʨʥʠʢʠ, ʦʩʥʘʱʝʥʥʳʝ GPS-ʧʨʠʝʤʥʠʢʘʤʠ ʠ ʙʦʨʪʦʚʳʤʠ 
ʢʦʤʧʴʶʪʝʨʘʤʠ; ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʟʦʥʜʠʨʦʚʘʥʠʷ 
(ɼʄɿ), ʪʘʢʠʝ ʢʘʢ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤ-
ʢʠ; ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ʜʣʷ ʚʝʢʪʦʨʠʟʘ-
ʮʠʠ ʩʧʫʪʥʠʢʦʚʦʡ ʩʲʝʤʢʠ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʧʦʣʝʡ; ʢʘʨʪʳ 
ʫʨʦʞʘʡʥʦʩʪʠ ʦʙʤʦʣʘʯʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʧʦʣʫʯʘʝʤʳʝ 
ʩʨʘʟʫ ʧʦʩʣʝ ʫʙʦʨʢʠ. 
ʆʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ (ʚʪʦʨʦʡ 

ʵʪʘʧ) ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʥʘʧʦʣʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʚʝʜʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-
ʥʦ-ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ ʢʘʨʪʦʪʝʢʠ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ ʛʝ-
ʥʝʨʘʮʠʶ, ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʨʝʘʣʠʟʘʮʠʶ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 
ʨʝʰʝʥʠʡ ʩ ʫʯʸʪʦʤ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ 
ʧʨʝʜʝʣʘʭ ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʧʦʣʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 
ʥʘʠʤʝʥʝʝ ʨʘʟʚʠʪ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʛʨʘʤʤʥʳʭ 
ʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ. ɺ 
ʦʩʥʦʚʥʦʤ ʵʪʦ ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʸʪʘ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʩ ʵʣʝ-
ʤʝʥʪʘʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) [4, 5, 6]. 
ʕʪʘʧ ʚʳʧʦʣʥʝʥʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʪʘʢ ʞʝ ʢʘʢ ʠ ʧʝʨʚʳʡ ʵʪʘʧ, ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ɿʜʝʩʴ 
ʩʘʤʳʤʠ çʧʨʦʜʚʠʥʫʪʳʤʠè ʷʚʣʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʧʦ ʚʥʝʩʝ-
ʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝ-
ʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʩʝʚ ʟʝʨʥʦʚʳʭ ʠ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ. 
ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝ-

ʜʝʣʠʷ ʧʨʦʚʦʜʠʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ, ʪʦ ʝʩʪʴ, ʫʩʣʦʚʥʦ 
ʛʦʚʦʨʷ, ʥʘ ʢʘʞʜʳʡ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦ-
ʩʠʪʴ ʩʪʦʣʴʢʦ ʫʜʦʙʨʝʥʠʡ, ʩʢʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʢʨʝʪ-
ʥʦ ʥʘ ʜʘʥʥʦʤ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʯʘʩʪʢʝ ʧʦʣʷ. 
ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʢʘʨʪʳ-ʟʘʜʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ 
ʩʦʜʝʨʞʘʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʚʷʟʘʥʥʳʝ, ʩ ʧʦʤʦʱʴʶ 
GPS, ʜʦʟʳ ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘ-
ʩʪʢʘ ʧʦʣʷ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʛʨʦʭʠʤʠʯʝ-
ʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʩʙʦʨ ʥʝʦʙ-
ʭʦʜʠʤʳʭ ʜʣʷ ʨʘʩʯʸʪʘ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʜʘʥʥʳʭ ʦ ʧʦʣʝ 
(ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʚʷʟʘʥʥʳʭ). ʈʘʩʯʸʪ ʜʦʟʳ ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʣʷ, ʪʝʤ 
ʩʘʤʳʤ ʬʦʨʤʠʨʫʝʪʩʷ (ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ) ʢʘʨʪʘ-
ʟʘʜʘʥʠʝ, ʢʦʪʦʨʘʷ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʯʠʧ-ʢʘʨʪʝ ʥʘ ʙʦʨʪʦʚʦʡ 
ʢʦʤʧʴʶʪʝʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʦʩʥʘɦ ʸʥʥʦʡ 
GPS-ʧʨʠʸʤʥʠʢʦʤ, ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʜʘʥʥʘʷ ʦʧʝʨʘʮʠʷ. 
ʊʨʘʢʪʦʨ, ʦʩʥʘʱʝʥʥʳʡ ʙʦʨʪʦʚʳʤ ʢʦʤʧʴʶʪʝʨʦʤ, ʜʚʠʛʘ-
ʷʩʴ ʧʦ ʧʦʣʶ, ʩ ʧʦʤʦʱʴʶ GPS ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʝ ʤʝʩʪʦʥʘ-
ʭʦʞʜʝʥʠʝ ʠ ʩʯʠʪʳʚʘʝʪ ʩ ʯʠʧ-ʢʘʨʪʳ ʜʦʟʫ ʫʜʦʙʨʝʥʠʡ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʝʩʪʫ ʥʘʭʦʞʜʝʥʠʷ, ʟʘʪʝʤ ʧʦʩʳʣʘʝʪ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ ʥʘ ʢʦʥʪʨʦʣʣʝʨ ʨʘʩʧʨʝʜʝʣʠʪʝ-
ʣʷ ʫʜʦʙʨʝʥʠʡ. ʂʦʥʪʨʦʣʣʝʨ ʞʝ, ʧʦʣʫʯʠʚ ʩʠʛʥʘʣ, ʚʳʩʪʘʚ-
ʣʷʝʪ ʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʝ ʫʜʦʙʨʝʥʠʡ ʥʫʞʥʫʶ ʜʦʟʫ [7, 8]. 
ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʪʦʯʥʦʤ 

ʟʝʤʣʝʜʝʣʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘ-
ʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ï ʜʨʦʥʦʚ. ʅʘ ʩʝʛʦʜʥʷʥhʠʡ 
ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʘʯʘ-
ʪʦʯʥʦʤ ʫʨʦʚʥʝ. ʅʝʢʦʪʦʨʳʝ ʚʣʘʜʝʣʴʮʳ ʘʛʨʦʭʦʣʜʠʥʛʦʚ 
ʟʘʧʫʩʢʘʶʪ ʜʨʦʥʦʚ ʥʘʜ ʩʚʦʠʤʠ ʧʦʣʷʤʠ, ʯʪʦʙʳ ʧʦ ʫʩʪʘ-
ʥʦʚʣʝʥʥʦʡ ʥʘ ʥʠʭ ʚʠʜʝʦʢʘʤʝʨʝ ʚʠʟʫʘʣʴʥʦ ʚʳʷʚʠʪʴ ʧʨʦ-
ʙʣʝʤʳ ʩʚʦʠʭ ʫʛʦʜʠʡ. ɼʘ, ʵʪʦ ʩʦʢʨʘʪʠʪ ʟʘʪʨʘʪʳ ʠ ʚʨʝʤʷ 
ʥʘ ʦʙʲʝʟʜ ʤʥʦʛʦʢʠʣʦʤʝʪʨʦʚʳʭ ʧʦʣʝʡ. ʅʦ ʯʝʣʦʚʝʯʝʩʢʠʡ 
ʛʣʘʟ ʥʝ ʩʧʦʩʦʙʝʥ ʚʳʷʚʠʪʴ ʛʣʫʙʦʢʠʝ ʧʨʦʙʣʝʤʳ ʨʘʩʪʝʥʠʡ, 
ʪʘʢʠʝ ʢʘʢ ʥʘʣʠʯʠʝ ʚʨʝʜʦʥʦʩʥʳʭ ʦʙʝ̡ʢʪʦʚ ʠʣʠ ʥʝʭʚʘʪʢʘ 
ʫʜʦʙʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʪʘʢʠʭ ʦʛʨʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ.  
ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʥʘʯʘʣʠ ʚʥʝʜʨʷʪʴ ʤʫʣʴ-

ʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʤʝʨʳ. ʋʯʸʥʳʝ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʧʦ 
ʧʦʛʣʦʱʝʥʥʦʤʫ ʠ ʦʪʨʘʞʝʥʥʦʤʫ ʩʚʝʪʫ ʦʪ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ 
ʩʫʜʠʪʴ ʦʙ ʠʭ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 
ʦʙ ʠʭ ʟʜʦʨʦʚʴʝ. ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʤʝʨʳ ʢʘʢ ʨʘʟ ʠ 
ʩʦʟʜʘʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʙʠʨʘʪʴ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 
ʙʳʩʪʨʦ ʠ ʚ ʙʦʣʴʰʠʭ ʦʙʲʸʤʘʭ. ɿʘʪʝʤ, ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠ-
ʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʜʝʣʘʪʁ-
ʩʷ ʚʳʚʦʜʳ ʦ ʩʦʩʪʦʷʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ [9].
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ʈʠʩʫʥʦʢ 1 - ɿʘʧʫʩʢ ɹʇʃɸ ɻʝʦʩʢʘʥ-201 

 
ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʦ-

ʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʚʳ-
ʣʝʪ ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʥʘ ʧʦʣʷ ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʫ, ʩʙʦʨ ʥʝ-
ʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʝʨʝʙʨʦʩʢʫ ʝʝ ʚ ʘʚʪʦʤʘʪʠʟʠ-
ʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʦʜʟʘʨʷʜʢʫ ʘʧʧʘʨʘʪʦʚ. ʉʧʝʮʠ-
ʘʣʴʥʳʝ ʜʨʦʥʳ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʵʬʬʝʢʪʠʚʥʳ ʝʱʝ ʪʝʤ, ʯʪʦ  ʩ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʣʘʥʠ-
ʨʦʚʘʪʴ ʩʚʦʶ ʪʨʘʝʢʪʦʨʠʶ ʧʦʣʝʪʘ, ʩʪʨʝʤʷʩʴ ʢ ʤʘʢʩʠʤʘʣʴ-
ʥʦʤʫ ʦʭʚʘʪʫ ʥʘʩʘʞʜʝʥʠʡ, ʠ ʩ ʧʦʤʦʱʴʶ ʫʧʨʘʚʣʝʥʠʷ ʢʘ-
ʤʝʨʦʡ, ʤʦʞʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʘʨʪʠʥʢʫ ʜʣʷ ʧʦʩʣʝ-
ʜʫʶʱʝʛʦ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʜʷɦ ʝʛʦ. 
ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʣʝʪʘ ʦʪ ʜʚʫʭ ʤʝʪʨʦʚ ʥʘʜ ʨʘʩʪʝʥʠʝʤ 

ʠ ʜʦ ʧʦʣʫʢʠʣʦʤʝʪʨʘ, ʜʘʝʪ ʧʝʨʩʧʝʢʪʠʚʫ, ʢʦʪʦʨʫʶ ʟʝʤʣʝ-
ʜʝʣʴʮʳ ʥʝ ʠʤʝʣʠ ʧʨʝʞʜʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʫʪʥʠʢʦ-
ʚʳʤʠ ʩʥʠʤʢʘʤʠ, ʵʪʦʪ ʩʧʦʩʦʙ ʢʦʤʬʦʨʪʥʝʡ ʚ ʬʠʥʘʥʩʦʚʦʤ 
ʧʣʘʥʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʢʫ. 
ʕʪʦ ʜʘʞʝ ʜʝʰʝʚʣʝ, ʯʝʤ ʩʦʚʝʨʰʘʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʫʨʦʞʘʝʤ 
ʩ ʧʦʤʦʱʴʶ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ 
ʘʧʧʘʨʘʪʘ, ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʦʪ ʪʳ-
ʩʷʯʠ ʜʦʣʣʘʨʦʚ ʚ ʯʘʩ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝ ʩʦʚʩʝʤ ʙʶʜʞʝʪ-
ʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

 
 
ʈʠʩʫʥʦʢ 2 - ʆʨʪʦʬʦʪʦʧʣʘʥ ʪʝʨʨʠʪʦʨʠʠ ʋʅʀʎ         

çɸʛʨʦʪʝʭʥʦʧʘʨʢè 
 
ʉ ʚʝʩʥʳ 2017 ʛʦʜʘ ʩʦʪʨʫʜʥʠʢʘʤʠ ɹʝʣʛʦʨʦʜʩʢʦʛʦ 

ɻɸʋ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ çʎʝʥʪʨ ʇʨʦʛʨʘʤʤ ʉʠʩ-
ʪʝʤè ʥʘ ʙʘʟʝ ʧʦʣʝʡ ʋʅʀʎ çɸʛʨʦʪʝʭʥʦʧʘʨʢè ʧʨʦʚʦʜʠʪʩʷ 
ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʨʦʥʦʚ ʚ ʩʠʩʪʝʤʝ 

ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʩ ʬʠʢʩʠʨʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥ-
ʥʳʭ ʚ ʩʠʩʪʝʤʝ çɸʛʨʦʫʧʨʘʚʣʝʥʠʝè. 

 

 
ʈʠʩʫʥʦʢ 3 - ʂʘʨʪʘ ʧʦʣʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʠʟʫʯʝʥʠʶ 

ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʠ ʧʨʦʙʣʝʤʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢ-
ʮʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 

 
ɺ ʠʶʥʝ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧ-

ʧʘʨʘʪʘ ɻʝʦʩʢʘʥ-201 ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ  ʜʝʪʘʣʴʥʘʷ ʘʵʨʦʬʦ-
ʪʦʩʲʝʤʢʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦ-
ʚʘʥ ʦʨʪʦʬʦʪʦʧʣʘʥ. 
ʀʩʭʦʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʘʩʰʠʨʝʥʠʠ RAW, ʢʦʪʦ-

ʨʳʝ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʘʵʨʦʟʘʣʝʪʘ ʩ 
ɹʇʃɸ, ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦ-
ʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ. ʇʨʠʥʮʠʧʦʤ ʩʙʦʨʢʠ ʷʚʣʷʝʪʩʷ 
ʧʦʠʩʢ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ ʥʘ ʨʘʟʥʳʭ 
ʢʘʜʨʘʭ.  
ʄʘʨʰʨʫʪ ʙʝʩʧʠʣʦʪʥʦʛʦ ʘʧʧʘʨʘʪʘ ʟʘʢʣʘʜʳʚʘʣʩʷ ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʝʨʝʢʨʳʪʠʝ ʩʥʠʤʢʦʚ ʩʦʩʪʘʚʣʣ̫ʦ 60 
% ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ 80 % ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. ɼʨʫʛʠʤʠ ʩʣʦ-
ʚʘʤʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʯʘʩʪʦʢ ʟʝʤʣʠ ʬʠʢʩʠʨʫʝʪʩʷ ʩʨʘʟʫ ʥʘ 
ʥʝʩʢʦʣʴʢʠʭ ʩʥʠʤʢʘʭ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦ ʩʦʚʧʘʜʘʶʱʠʤ 
ʧʨʠʟʥʘʢʘʤ ʩʢʣʝʠʚʘʝʪʩʷ ʚ ʝʜʠʥʳʡ ʬʘʡʣ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ 
ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʵʬʬʝʢʪʘ ʧʘʨʘʣʣʘʢʩʘ. 

 

 
ʈʠʩʫʥʦʢ 4 - ʂʘʨʪʦʛʨʘʤʤʘ ʧʦʣʝʡ ʧʦ ʠʥʜʝʢʩʫ NDVI 

 
ʊʘʢʞʝ ʧʨʠ ʦʙʣʝʪʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʤʫʣʴʪʠʩ-

ʧʝʢʪʨʘʣʴʥʦʡ ʬʦʪʦʢʘʤʝʨʳ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 
ʠʥʜʝʢʩʘ NDVI (ʠʥʜʝʢʩʘ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝ-
ʥʠʡ). 
ʀʥʜʝʢʩ NDVI ï ʵʪʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ, 

ʧʦʢʘʟʳʚʘʶʱʠʡ ʥʘʣʠʯʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 
(ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʙʠʦʤʘʩʩʫ). ʕʪʦʪ ʠʥʜʝʢʩ ʠʩʧʦʣʴʟʫʝʪ 
ʢʦʥʪʨʘʩʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʫʭ ʢʘʥʘʣʦʚ ʠʟ ʥʘʙʦʨʘ ʤʫʣʴ-
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ʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ï ʧʦʛʣʦʱʝʥʠʷ ʧʠʛ-
ʤʝʥʪʦʤ ʭʣʦʨʦʬʠʣʣʘ ʚ ʢʨʘʩʥʦʤ ʢʘʥʘʣʝ ʠ ʚʳʩʦʢʦʡ ʦʪʨʘ-
ʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʠʥʬʨʘ-
ʢʨʘʩʥʦʤ ʢʘʥʘʣʝ (NIR). 
ɼʘʥʥʳʡ ʠʥʜʝʢʩ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

                  
REDNIR

REDNIR
NDVI

+

-
=

, 

 

ʛʜʝ NIR ï ʦʪʨʘʞʝʥʠʝ ʚ ʟʦʥʝ ʙʣʠʞʥʝʛʦ ʀʂ;  

RED ï ʦʪʨʘʞʝʥʠʝ ʚ ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. 

ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʬʦʨʤʫʣʳ ʣʝʞʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳ-
ʩʦʢʘʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷ-
ʟʘʥʥʘʷ ʩ ʛʫʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝ-
ʥʠʶ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝ̡ʢʪʘ ʚ ʢʨʘʩʥʦʡ 
ʟʦʥʝ ʩʧʝʢʪʨʘ ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚ ʟʦʥʝ ʙʣʠʞʥʝʛʦ ʀʂ. ɹʣʘ-
ʛʦʜʘʨʷ ʵʪʦʤʫ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʚʦʟ-
ʜʫʰʥʳʭ ʩʲʝʤʦʢ ʧʨʦʚʦʜʠʪʴ ʢʘʨʪʠʨʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʧʦʢʨʦʚʘ, ʚʳʷʚʣʷʪʴ ʧʣʦʱʘʜʠ, ʧʦʢʨʳʪʳʝ ʠ ʥʝʧʦʢʨʳʪʳʭ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʦʮʝʥʠʚʘʪʴ ʧʣʦʪʥʦʩʪʴ, ʚʩʭʦʞʝʩʪʴ, ʩʦ-
ʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʥʘʙʣʶʜʘʪʴ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʜʠʥʘʤʠʢʝ. 

 

 
 

ʈʠʩʫʥʦʢ 5 - ʂʘʨʪʦʛʨʘʤʤʘ ʧʦʣʝʡ ʧʦ ʠʥʜʝʢʩʫ NDVI, 
ʧʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ 

 
ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ NDVI ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʤʳ ʩʨʘʚʥʠʣʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʜʘʥʥʦʛʦ 
ʠʥʜʝʢʩʘ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʥʘ ʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʠ, 
ʥʦ ʧʦʣʫʯʝʥʥʳʤʠ ʩʦ ʩʧʫʪʥʠʢʘ (ʨʠʩʫʥʦʢ 5). 
ʅʘ ʨʠʩʫʥʢʝ 4 ʚ ʢʨʘʩʥʦʤ ʮʚʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʭʦʨʦ-

ʰʦ ʚʠʜʥʳ ʟʦʥʳ ʩ ʫʛʥʝʪʝʥʥʦʡ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʨʘʩ-
ʪʠʪʝʣʴʥʦʩʪʴʶ. ʏʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʛʨʘʥʠʮʳ ʧʦʣʝʡ, ʚʠʜ-
ʥʳ ʧʨʦʙʣʝʤʥʳʝ ʫʯʘʩʪʢʠ ʵʪʠʭ ʧʦʣʝʡ. 
ʅʘ ʢʦʩʤʠʯʝʩʢʦʤ ʩʥʠʤʢʝ (ʨʠʩʫʥʦʢ 5) ʜʘʥʥʳʡ ʠʥʜʝʢʩ 

ʦʪʨʘʞʝʥ ʥʝ ʧʦ ʚʩʝʤ ʧʦʣʷʤ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥ ʫʩʨʝʜʥʝʥ ʚ 
ʨʘʤʢʘʭ ʧʦʣʷ, ʯʪʦ ʥʝ ʜʘʝʪ ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 
ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴ ʢʘʨʪʫ ʬʦʨʤʘʪʘ shape ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʛʨʫʟ-
ʢʦʡ ʝʝ ʚ ʢʦʥʪʨʦʣʣʝʨʳ ʪʝʭʥʠʢʠ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ-
ʥʦʛʦ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʘʥʥʳʝ ʢʦʩ-
ʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʥʝ ʦʙʣʘʜʘʶʪ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʩʦ ʩʧʫʪʥʠʢʘ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ 
ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʩʝʚʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʜʘʥ-
ʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʩ ɹʇʃɸ ʩʣʫʞʘʪ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘ-
ʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝ-
ʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ NDVI ʤʳ ʩʧʨʦʛʥʦ-

ʟʠʨʦʚʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʇʨʠ ʵʪʦʤ ʥʘʠ-

ʙʦʣʝʝ ʪʦʯʥʳʡ ʧʨʦʛʥʦʟ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʩʝʚʦʚ ʤʦʞʥʦ 
ʜʘʪʴ ʚ ʤʦʤʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʧʠʢʘ ʟʥʘʯʝʥʠʷ NDVI. ʅʘ-
ʧʨʠʤʝʨ, ʜʣʷ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘ-
ʥʠʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʟʥʘʯʝʥʠʝ NDVI ʚʦ 
ʚʨʝʤʷ ʧʠʢʘ ʜʦʩʪʠʛʘʝʪ 0,80ï0,88 [10-12]. ʇʠʢ NDVI 
ʦʙʳʯʥʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʬʘʟʳ ʢʦʣʦʰʝʥʠʷ. 
ɿʥʘʷ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ, ʠ ʚʝʣʠʯʠʥʫ 
ʠʥʜʝʢʩʘ, ʤʳ ʤʦʞʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʟʥʘ-
ʯʝʥʠʠ NDVI ʫʨʦʞʘʡʥʦʩʪʴ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʷ 
ʜʘʥʥʦʛʦ ʩʦʨʪʘ. ɽʩʣʠ ʚ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ NDVI ʜʦʩʪʠʛʘʝʪ 
ʟʥʘʯʝʥʠʷ ʚʩʝʛʦ 0,60-0,65, ʪʦ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʙʫʜʝʪ ʥʠʞʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘ 20-25 %.  ɼʘʥʥʳʝ  
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1 - ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʉʦʨʪ ʦʟʠʤʦʡ 
ʧ ʝhʥʠʮʳ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 
ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ  
(ʥʘ ʦʩʥʦʚʝ NDVI)  

ʬʘʢʪʠʯʝ-
ʩʢʘʷ 

ɹʝʣʛʦʨʦʜʩʢʘʷ 12 57,0 58,0 
ɹʝʣʛʦʨʦʜʩʢʘʷ 16 62,0 66,0 
ʄʘʡʩʢʘʷ  
ʖʙʠʣʝʡʥʘʷ 

 
60,9 

 
64,0 

 
ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ,  

ʯʪʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʠ ʬʘʢʪʠʯʝʩʢʦʡ 
ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʨʘʟʥʳʤ ʩʦʨʪʘʤ ʦʪ 1 ʜʦ 4 
ʮ/ʛʘ (1,5-6,3 %), ʪʦ ʝʩʪʴ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. ʇʦʚʳ-
ʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʫʪʝʤ ʨʝʛʫʣʷʨ-
ʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠʥʜʝʢʩʘ NDVI ʠ ʝʛʦ ʫʚʷʟʢʘ ʩ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 
 

 
ʈʠʩʫʥʦʢ 6 - ʆʪʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ ʚʥʝʩʝʥʠʷ ʩ ʧʦʤʦ-

ʱʴʶ ɹʇʃɸ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

 
ɺʳʚʦʜʳ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʪʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠ-

ʢʠ ʧʦʟʚʦʣʷʪ ʚʳʚʝʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪ-
ʚʦ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʩ ʧʦʚʳʰʝʥʠʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 
ʦʪʨʘʩʣʠ. 
ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʲʝʤʦʢ ʩ ʧʦʤʦɦ ʴʶ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ 
ʩʚʝʜʝʥʠʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʫʨʦʞʘʡʥʦʩʪʠ 
ʢʫʣʴʪʫʨ, ʧʨʠʤʝʥʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩ-
ʪʝʥʠʡ ʚʥʝʩʝʥʳ ʚ ʧʨʦʛʨʘʤʤʫ ʎʇʉ: çɸʛʨʦʫʧʨʘʚʣʝʥʠʝè. 
ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʝ̫ʪ: 
1. ʋʧʨʘʚʣʷʪʴ ʠ ʭʨʘʥʠʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʧʦʣʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 
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2. ʆʩʫʱʝʩʪʚʣʷʪʴ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ, ʤʦʥʠʪʦʨʠʥʛ ʟʝ-
ʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 
3. ɺʝʩʪʠ ʫʯʝʪ ʧʦʣʝʡ, ʟʝʤʝʣʴʥʳʝ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ, 

ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʠʣʠ ʘʨʝʥʜʦʚʘʥʥʦʤʫ 
ʟʝʤʝʣʴʥʦʤʫ ʬʦʥʜʫ. 
4. ɺʳʧʦʣʥʷʪʴ ʘʛʨʦʥʦʤʠʯʝʩʢʠʡ ʫʯʝʪ, ʘʥʘʣʠʟ ʩʦʩʪʦʷ-

ʥʠʷ ʟʝʤʝʣʴ ʠ ʧʦʩʝʚʦʚ. 
5. ʇʨʦʚʦʜʠʪʴ ʦʧʝʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ʢʦʩ-
ʤʦʩʥʠʤʢʠ ʠ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ɹʇʃɸ): ʢʘʨʪʳ-ʩʭʝʤʳ ʠʥ-
ʜʝʢʩʘ ʚʝʛʝʪʘʮʠʠ NDVI, ʦʮʝʥʢʘ ʦʜʥʦʨʦʜʥʦʩʪʠ ʚʩʭʦʜʦʚ 
ʧʦʣʝʡ, ʘʥʘʣʠʟ ʢʘʨʪ ʚʳʩʦʪ ʠ ʫʢʣʦʥʦʚ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 
ʩʝʚʦʦʙʦʨʦʪʘ, ʢʦʥʪʨʦʣʴ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʧʦʯʚ. 
6. ʆʩʫʱʝʩʪʚʣʷʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ, ʦʧʝʨʘʪʠʚʥʦʝ ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʨʘʙʦʪ ʥʘ ʧʦʣʷʭ. 
ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʚʥʝʩʝʥʠʷ ʪʨʠʭʦʛʨʘʤʤʳ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘ-
ʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʦʢʦʧʪʝʨʘ çɻʝʦʩʢʘʥ-

401è, ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 
ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʬʦʪʦʩʲʝʤʢʠ ʩ ɹʇʃɸ. 
ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ  ʦʪʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ 
ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʢʦʥʪʨʦ-
ʣʷ ʧʦʩʝʚʦʚ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʤʝ-
ʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨ, ʦʮʝʥʢʠ 
ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴ-

ʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʢʘʨʪʦʛʨʘ-
ʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʚʝʩʪʠ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʪ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʝʨʘʪʠʚʥʳʡ 
ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʩʝʚʦʤ ʠ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʦ 
ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠʢʘʶɦ ʠʝ ʥʘʨʫʰʝʥʠʷ ʠ ʦʪʢʣʦʥʝʥʠʷ, 
ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʠ ʧʣʘʥʠʨʦʚʘʪʴ 
ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʠ ʜʦʣʛʦʩʨʦʯ-
ʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. 
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Essay. With the development of adaptive-landscape agriculture and adaptive intensification of agro-technologies, the re-

quirements to the land-based basis are increasing. Increasing the science-intensive agrotechnology involves the use of GIS-
technologies for agro-ecological assessment of lands and design of farming systems. With regard to the tasks of soil-landscape 
mapping, the geographic information system (GIS) is a software and hardware complex based on digital maps with databases 
attached to them. This article deals with agroecological assessment and land typification in Northern Kazakhstan using the exam-
ple of an agricultural enterprise that opens up new opportunities for determining the spatial diversity of agroecological conditions, 
conducting production, their problems within the same field, which allows solving resource and limiting factors soil fertility, the 
potential for the development of degradation processes, and the formation of an environmental infrastructure for agricultural land-
scapes. In work with the help of GIS technologies, electronic maps of shapes and elements of relief, steepness, exposure of slopes, 
microstructures of soil cover, soil-forming rocks, granulometric composition, humus content and a map of agroecological groups 
and land types were created using GIS technologies. The electronic maps of the suitability of farming fields for crops were com-
piled: spring wheat, sunflower, barley, Sudan grass, oats for 6 categories of fitness. By mutual overlapping of electronic maps of 
suitability we reveal land plots for the placement of crop rotations. 

 
Keywords: agroecological land classification, agroecologicalland assessment, cultivation of soils, crop rotation, geo-

information system, soil-landscape mapping, southern southern chernozem, plakournye lands, hydromorphic lands. 
 
ɺʚʝʜʝʥʠʝ. ɺʦʟʥʠʢʘʶʱʠʝ ʧʦʚʩʝʤʝʩʪʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʵʢʩʮʝʩʩʳ ʧʦʩʪʦʷʥʥʦ ʥʘʧʦʤʠʥʘʶʪ ʦ ʪʦʤ, ʯʪʦ ʘʥʪʨʦʧʦʛʝʥ-
ʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʝ ʜʦʣʞʥʘ ʥʘ-
ʨʫʰʘʪʴ ʩʣʦʞʠʚʰʠʝʩʷ ʧʨʠʨʦʜʥʳʝ ʧʦʪʦʢʠ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨ-
ʛʠʠ ʩʚʝʨʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʛʦ ʧʨʝʜʝʣʘ ʠ ʧʦʪʝʥʮʠ-
ʘʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʢ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʶ. 
ʇʨʝʦʜʦʣʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʧʦ-
ʪʨʝʙʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 
ʙʠʦʩʬʝʨʳ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʣʝʞʘʪ 
ʥʘ ʧʫʪʠ ʩʦʯʝʪʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʝʣʦʚʝ-
ʢʘ ʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭ ʩʚʦʡʩʪʚ ʙʠʦʩʬʝʨʳ. 
ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʝʤʣʝʜʝʣʠʶ ʩʫʪʴ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦ-
ʪʝʥʮʠʘʣʘ ʨʘʩʪʝʥʠʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʝʚʦʩʧʦʣ-
ʥʠʤʦʡ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦ-

ʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ 

ʟʝʤʝʣʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ɸʃʉɿ. 
ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  
- ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʟʝʤʝʣʴ; 
- ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ɸʃʉɿ ʥʘ ʧʨʠʤʝʨʝ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷ-

ʪʠʷ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘ-

ʙʦʪʝ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʢʨʝʩʪʴʷʥʩʢʦʝ ʭʦʟʷʡʩʪ-
ʚʦ çɿʘʤʘʥʜʘʩè ʀʨʪʳʰʩʢʦʛʦ ʨʘʡʦʥʘ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩ-
ʪʠ. ʊʝʨʨʠʪʦʨʠʷ ʭʦʟʷʡʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʟʘʩʫʰʣʠʚʦ-
ʩʪʝʧʥʦʡ ʟʦʥʝ ʩʣʘʙʦʚʦʣʥʠʩʪʦ-ʨʘʚʥʠʥʥʦʛʦ ʠ ʧʣʦʩʢʦʛʦ  ʨʝʣʴ-
ʝʬʘ ʩ ʯʝʨʥʦʟʝʤʘʤʠ ʶʞʥʳʤʠ ʩʦʣʦʥʮʝʚʘʪʳʤʠ, ʣʫʛʦʚʳʤʠ 
ʧʦʯʚʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʩʦʣʦʥʮʘʤʠ ʠ ʩʦʣʦʥʯʘʢʘʤʠ ʧʦ ʦʟʝʨ-
ʥʳʤ ʜʝʧʨʝʩʩʠʷʤ. 

mailto:Almanova44@mail.ru
mailto:Almanova44@mail.ru


ɸɻʈʆʅʆʄʀʗ 

__________________________________________________________________________________________ 
 

23 

ʇʦʯʚʝʥʥʦ-ʣʘʥʜʰʘʬʪʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʟʝʤʣʝ-
ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʤʘʝ-ʠʶʣʝ 2015 ʛʦʜʘ ʚ ʤʘʩʰʪʘ-
ʙʝ 1:10 000, ʩʥʠʤʢʘʤ NDVI ʢʦʩʤʠʯʝʩʢʠʤ ʩ ʧʨʦʩʪʨʘʥʩʪ-
ʚʝʥʥʤrʠ ʨʘʟʨʝʰʝʥʠʷʤʠ 10:15 ʠ 30 ʤʝʪʨʦʚ. ɹʳʣʦ ʟʘʣʦʞʝʥʦ 
318 ʧʦʯʚʝʥʥʳʭ ʚʳʨʘʙʦʪʦʢ. ɺʩʝ ʪʦʯʢʠ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ 
ʠ ʩʢʚʘʞʠʥ ʧʨʠʚʷʟʘʥʳ ʧʦ ʤʝʩʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʝʤʥʠ-
ʢʦʚ GPS. 
ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʳʩʢʘʥʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 
ʟʝʤʝʣʴ (ɸʛʨʦɻʀʉ), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʘʨʪʘ-
ʤʠ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʫʯʠ-
ʪʳʚʘʝʤʳʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɸʃʉɿ. 
ɺʩʝ ʢʘʨʪʳ ʩʦʟʜʘʥʳ ʚ ʬʦʨʤʘʪʝ çɻʀʉ ʂʘʨʪʘ 2011è (ʂɹ 

ʇɸʅʆʈɸʄɸ) ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ ʥʠ-
ʤʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʢʥʠʛʝ ʠʩʪʦʨʠʠ ʧʦʣʝʡ çʇʘʥʦʨʘʤʘ-
ɿɽʄʃɽɼɽʃʀɽè.  
ɺʩʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʠʤʝʶʪ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨ-

ʜʠʥʘʪ, ʧʨʠʚʷʟʘʥʥʫʶ ʢ ʦʪʩʢʘʥʠʨʦʚʘʥʥʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 
ʦʩʥʦʚʝ ʤʘʩʰʪʘʙʘ 1:10000. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 
ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠʝʨʘʨʭʠʷ ʘʛʨʦʣʘʥʜʰʘʬ-

ʪʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʜʠʬʬʝʨʝʥ-
ʮʠʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʤ 
ʧʦʪʝʥʮʠʘʣʦʤ. ʈʝʘʣʠʟʘʮʠʷ ʧʦʩʣʝʜʥʝʛʦ ʟʘʚʠʩʠʪ ʦʪ ʘʜʘʧʪʠʚ-
ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʜ 
ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ 
ʠ ʫʩʪʦʡʯʠʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʚ ʠʟʤʝ-
ʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
ʆʙʦʩʪʨʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʘʛʨʦʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʪʠʧʦʣʦʛʠʠ ʟʝʤʝʣʴ, ʧʫʪʴ ʢ ʢʦʪʦʨʦʡ ʧʨʦʢʣʘʜʳʚʘʣʩʷ 
ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 
ʂʣʶʯʝʚʘʷ ʧʦʟʠʮʠʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʠʧʦʣʦʛʠʠ ʟʝ-

ʤʝʣʴ ï ʚʳʷʚʣʝʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʦʡ ʪʝʨʨʠʪʦ-
ʨʠʠ ʧʦ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʢʫʣʴʪʫʨʳ ʠʣʠ ʛʨʫʧʧʳ ʢʫʣʴʪʫʨ, ʪ.ʝ. ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʪʠʧʘ ʟʝʤʝʣʴ. 
ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʠʧʦʣʦʛʠʷ ʟʝ-

ʤʝʣʴ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʨʝʙʦʚʘʥʠʷʤʠ ʘʜʘʧʪʠʚʥʦ-
ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ (ɸʃʉɿ). ʀʩʭʦʜʥʦʝ ʪʨʝ-
ʙʦʚʘʥʠʝ ɸʃʉɿ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʩʠʩʪʝʤʦʦʙʨʘ-
ʟʫʶʱʠʤ ʥʘʯʘʣʦʤ ï ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 
ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʤ ʚʣʠʷʥʠʝʤ. ɺ ʦʩʥʦʚʫ ʪʠ-
ʧʦʣʦʛʠʠ ʟʝʤʝʣʴ ʧʦʣʦʞʝʥ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʟʝʤʝʣʴ. 
ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʟʝʤʝʣʴ - ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ ʦʜʥʦʨʦʜ-
ʥʘʷ ʧʦ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʢʫʣʴʪʫʨʳ ʠʣʠ ʙʣʠʟʢʠʭ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 
ʢʫʣʴʪʫʨ. 
ɺ ɸʃʉɿ ʧʦʩʪʨʦʝʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʠ ʛʨʫʧʧ 

ʟʝʤʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʛʨʦ-
ʣʘʥʜʰʘʬʪʘ. 
ʀʩʭʦʜʥʘʷ ʝʜʠʥʠʮʘ ʫʯʝʪʘ ʟʝʤʝʣʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ-

ʨʘʟʥʦʤʫ. ʉ ʨʘʟʚʠʪʠʝʤ ʫʯʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦ-
ʢʨʦʚʘ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʦʡ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʡ 
ʧʦʯʚʝʥʥʳʡ ʘʨʝʘʣ ʘʛʨʦʣʘʥʜʰʘʬʪʘ (ʕɸɸ). ʕɸɸ - ʵʪʦ ʫʯʘ-
ʩʪʦʢ ʥʘ ʵʣʝʤʝʥʪʝ ʤʝʟʦʨʝʣʴʝʬʘ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʵʣʝʤʝʥʪʘʨ-
ʥʳʤ ʧʦʯʚʝʥʥʳʤ ʘʨʝʘʣʦʤ ʠʣʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʦʯʚʝʥʥʦʡ 
ʩʪʨʫʢʪʫʨʦʡ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʣʠʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [ʂʠʨʶʰʠʥ ɺ.ʀ.]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ 
ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ.  
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʘʜʘʧ-

ʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʧʨʠʤʝʨʝ ʢʨʝ-
ʩʪʴʷʥʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʂʍ) çɿʘʤʘʥʜʘʩè ʇʘʚʣʦʜʘʨʩʢʦʡ 
ʦʙʣʘʩʪʠ. 
ʂʍ çɿʘʤʘʥʜʘʩè ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʟʘʩʫʰʣʠʚʦ-ʩʪʝʧʥʦʤ 

ʂʳʟʳʣʞʘʨʩʢʦ-ʂʳʟʳʣʢʘʢʩʢʦʤ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʤ ʨʘʡʦʥʝ 
ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʛʨʦʢʣʠʤʘ-
ʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʘʩʫʰʣʠʚʦ-ʩʪʝʧʥʦʡ ʂʳʟʳʣʞʘʨʩʢʦ-
ʂʳʟʳʣʢʘʢʩʢʦʡ  ʧʨʠʨʦʜʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʚʠʥ-
ʮʠʡ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʪʝʧʣʦ-ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ   ʧʨʠʚʝʜʝ-
ʥʘ ʚ ʪʘʙʣʠʮʝ 1. 
ʇʣʦʱʘʜʴ ʧʘʰʥʠ ʚ ʭʦʟʷʡʩʪʚʝ ʩʦʩʪʘʚʣʷʝʪ 7136 ʛʘ. 
ʇʦ ʦʢʦʥʯʘʥʠʶ ʧʨʦʚʝʜʝʥʠʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʟʝʤʝʣʴ ʩʦʟʜʘʶʪʩʷ ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʡ 
ʢʘʨʪʳ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ ʪʠʧʦʚ ʟʝʤʝʣʴ [1, 2]. 
ɼʘʣʝʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ɻʀʉ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥ-

ʢʠ ʟʝʤʝʣʴ, ʛʜʝ ʩʦʟʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ: 
ʢʘʨʪʘ ʬʦʨʤ ʠ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ, ʢʘʨʪʘ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ, 
ʢʘʨʪʘ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ, ʢʘʨʪʘ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ 
ʧʦʢʨʦʚʘ ʠ ʪ.ʜ. 
ɼʘʣʝʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʘʛʨʦʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʛʨʫʧʧ ʠ ʚʠʜʦʚ ʟʝʤʝʣʴ ʧʫʪʝʤ ʚʟʘʠʤʥʦʛʦ ʥʘʣʦʞʝʥʠʷ 
ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʢʘʨʪ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʜʘʥʥʳʝ ʦ ʢʘ-
ʞʜʦʤ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʘʨʘʤʝʪʨʝ ʟʝʤʝʣʴ ʧʦ ʢʘʞʜʦʤʫ 
ʢʦʥʪʫʨʫ. ɼʘʥʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɸʃʉɿ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 
ʨʘʟʣʠʯʥʳʤ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʟʝʤʝʣʴ [3-5]. 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʍ çɿʘʤʘʥʜʘʩè ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʟʝʤʝʣʴ: ʟʦʥʘʣʴʥʳʝ (4 
658 ʛʘ), ʟʦʥʘʣʴʥʳʝ ʩ ʫʯʘʩʪʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ (392 ʛʘ), ʩʦ-
ʣʦʥʮʦʚʳʝ (724) ʠ ʣʠʪʦʛʝʥʥʳʝ (861 ʛʘ) ʛʨʫʧʧʳ ʟʝʤʝʣʴ, ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʪʝʨʨʠ-
ʪʦʨʠʷʭ. ʊʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʦʣʫʛʠʜʨʦ-
ʤʦʨʬʥʦ-ʟʦʥʘʣʴʥʳʝ (187 ʛʘ), ʫʧʣʦʪʥʝʥʥʳʝ (158 ʛʘ) ʠ ʛʠʜ-
ʨʦʤʦʨʬʥʳʝ (107 ʛʘ) ʛʨʫʧʧʳ ʟʝʤʝʣʴ. ʄʝʥʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ (50 ʛʘ) ʛʨʫʧʧʳ ʟʝʤʝʣʴ 
[5, 6]. 
ɺ ʭʦʟʷʡʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʚʠʜʳ ʟʝʤʝʣʴ: 
- ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 

ʠ ʛʣʠʥʠʩʪʳʝ ʥʘ ʧʣʦʩʢʠʭ ʠ ʩʣʘʙʦʚʦʣʥʠʩʪʳʭ ʨʘʚʥʠʥʘʭ; 
- ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʥʘ ʧʣʦʩʢʠʭ ʠ ʩʣʘʙʦʚʦʣ-

ʥʠʩʪʳʭ ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʳʭ ʨʘʚʥʠʥʘʭ; 
- ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʠ ʣʝʛʢʦʩʫʛ-

ʣʠʥʠʩʪʳʝ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ; 
- ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ; 
- ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʩʦʣʦʥʮʘʤʠ 10-30 

%; 
- ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʩʦʣʦʥʮʘʤʠ 

ʣʫʛʦʚʦ-ʩʪʝʧʥʳʤʠ; 
- ʯʝʨʥʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʩʦʣʦʥʮʘʤʠ [7, 8]. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʧʦʣʷʤ ʦʯʝʥʴ ʥʠʟʢʦʝ 2,9-3,1 %, ʯʪʦ 
ʩʚʷʟʘʥʦ ʩ ʚʳʧʘʭʘʥʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ. ɸ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩ-
ʬʦʨʘ ʠ ʢʘʣʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ. 

 
ʊʘʙʣʠʮʘ 1 ï  ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʩʫʰʣʠʚʦ-ʩʪʝʧʥʦʡ ʂʳʟʳʣʞʘʨʩʢʦ-ʂʳʟʳʣʢʘʢʩʢʦʡ  ʧʨʠʨʦʜʥʦ-

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʚʠʥʮʠʡ 
ʀʥʜʝʢʩ  
ʘʛʨʦʣʘʥʜ-
ʰʘʬʪʥʦʛʦ 
ʨʘʡʦʥʘ 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ 
ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ  
ʦʙʝʩʧʝʯʝʥʥʳʭ  

ʚ 8 ʛʦʜʦʚʳʭ ʠʟ ʜʝʩʷʪʠ 

ʩʫʤʤʘ ʛʦʜʦ-
ʚʳʭ ʦʩʘʜʢʦʚ, 

ʤʤ 

ʦʩʘʜʢʦʚ 
ʠʶʥʷ 

ʦʩʘʜʢʦʚ 
ʠʁ ʣʷ 

ʦʩʘʜʢʦʚ 
ʘʚʛʫʩʪʘ 

ʢʦʵʬʬʠʮʠʝʥʪ 
ʫʚʣʘʞʥʝʥʠʷ 
(ʂʋ) 

>50 >100 
Iʚ 2450-2530 2230-2310 280-295 35-40 45-55 35-40 0,63-0,66 
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24 

 
ʈʠʩʫʥʦʢ 1 ï ʕʣʝʢʪʨʦʥʥʘʷ ʩʭʝʤʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʦʚ ʠ ʧʦʣʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʂʍ çɿʘʤʘʥʜʘʩè ʀʨʪʳʰʩʢʦʛʦ 

ʨʘʡʦʥʘ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 
 
ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʙʦʨʘ ʧʦʣʝʚʳʭ 

ʢʫʣʴʪʫʨ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ ʦʮʝʥʠʚʘʣʠ 
ʧʨʠʛʦʜʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʟʝʤʝʣʴ ʧʦʜ ʪʝ ʠʣʠ ʠʥʳʝ 
ʢʫʣʴʪʫʨʳ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘ-
ʥʠʡ ʢʫʣʪɹʫʨ ʩ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʜʦʚ 
ʟʝʤʝʣʴ. ʉʦʩʪʘʚʣʝʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʧʨʠʛʦʜʥʦʩʪʠ 
ʧʦʣʝʡ ʭʦʟʷʡʩʪʚʘ ʧʦʜ ʢʫʣʴʪʫʨʳ: ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʧʦʜʩʦʣ-
ʥʝʯʥʠʢ, ʷʯʤʝʥʴ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʦʚʝʩ ʧʦ 6-ʠ ʢʘʪʝʛʦʨʠʷʤ 
ʧʨʠʛʦʜʥʦʩʪʠ. 
ɼʘʣʝʝ, ʧʫʪʝʤ ʚʟʘʠʤʥʦʛʦ ʥʘʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʘʨʪ ʧʨʠʛʦʜʥʦʩʪʠ ʚʳʷʚʣʷʝʤ ʫʯʘʩʪʢʠ ʟʝʤʝʣʴ ʜʣʷ ʨʘʟʤʝ-
ʱʝʥʠʷ ʩʝʚʦʦʙʦʨʦʪʦʚ. 

ɼʣʷ ʂʍ çɿʘʤʘʥʜʘʩè ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʝ-
ʚʦʦʙʦʨʦʪʳ:  

S1.1 ʉʝʚʦʦʙʦʨʦʪ: ʧʘʨ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ï ʷʯʤʝʥʴ ï 
ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ï ʧʦʜʩʦʣʥʝʯʥʠʢ. S1.2 ʉʝʚʦʦʙʦʨʦʪ: 
ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ï ʦʚʝʩ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ï ʧʦʜʩʦʣʥʝʯ-
ʥʠʢ. S1.3 ʉʝʚʦʦʙʦʨʦʪ: ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ï ʩʫʜʘʥʩʢʘʷ 
ʪʨʘʚʘ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ï ʷʯʤʝʥʴ. 
ʂ ʜʘʥʥʳʤ ʩʝʚʦʦʙʦʨʦʪʘʤ ʨʘʟʨʘʙʦʪʘʥʳ ʩʠʩʪʝʤʳ ʦʙ-

ʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʫʜʦʙʨʝʥʠʡ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 
ɺʳʚʦʜ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʪʠʧʠʟʘʮʠʷ ʟʝʤʝʣʴ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 
ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜh ʘʬʪʥʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʚ ʢʦʥ-
ʢʨʝʪʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 
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Essay. The objective of the scientific work - to carry out multivariate analysis of nosological profile of skin diseases in 
dogs in the city of Kursk. To achieve this goal, using techniques of document analysis in veterinary accounting and report-
ing, veterinary outpatient appointment and clinical examination of sick animals found that in the General structure of ani-
mal diseases on dermatopathologic lesions accounted for 8.79 percent, the peak of their registration falls on the summer 
season, the disease most often affects dogs under the age of 3 years, namely, males 0-3 years females 6 months ï 3 years; 
the main recorded form of skin diseases are eczematous lesions diagnosed in 27,69 % of the surveyed animals and often 
occurs in breeds such as: ɺoxer, Shar Pei, Pekingese, Dachshund, Chihuahua. 
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ɺʚʝʜʝʥʠʝ. ʂʦʞʘ ï ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʧʠʪʝʣʠʘʣʴʥʦʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʡ ʦʨʛʘʥ ʪʝʣʘ ʩʦʙʘʢʠ. 
ʆʥʘ ʚʳʧʦʣʥʷʝʪ ʙʘʨʴʝʨʥʫʶ ʬʫʥʢʮʠʶ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʪʝʨʝ 
ʚʦʜʳ, ʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʤʘʢʨʦʤʦʣʝʢʫʣ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʞʘ 
ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʫʪʝʤ ʟʘʱʠʱʘʝʪ ʞʠʚʦʪʥʦʝ ʦʪ ʥʝʙʣʘʛʦʧʨʠ-
ʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 
ʵʣʘʩʪʠʯʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ. ʂʦʞʥʳʡ ʧʦʢʨʦʚ 
ʦʪʚʝʯʘʝʪ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʨʝʛʫʣʷʮʠʶ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚʠ-
ʪʘʤʠʥʦʚ, ʵʣʝʢʪʨʦʣʠʪʦʚ, ʚʦʜʳ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ ʠ ʙʝʣʢʦʚ 
[1. ï ʉ. 124]. 

ʇʦ ʜʘʥʥʳʤ ʉ.ɸ. ɺʝʜʝʥʝʝʚʘ [2. ï ʉ. 220] ʢ ʥʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʙʦʣʝʟʥʷʤ, ʥʘʥʦʩʷʱʠʤ ʫʱʝʨʙ ʟʜʦʨʦʚʴʶ 
ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʙʘʢ, ʥʝʦʙʭʦʜʠʤʦ ʦʪ-
ʥʦʩʠʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦ-
ʛʠʠ. ɸʥʘʣʦʛʠʯʥʦʛʦ ʤʥʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʀ.ʄ. ɼʦʥʥʠʢ 
[3. ï ʉ. 115] ʠ ɸ.ʅ. ɺʘʣʝʝʚ ʠ ʄ.ʐ. ʐʘʢʫʨʦʚ [4. ï ʉ. 62], 
ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʝʜʠ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ, ʥʘ-
ʙʣʶʜʘʝʤʳʭ ʫ ʩʦʙʘʢ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʜʝʨʤʘ-
ʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʠ, ʥʘʥʦʩʷʱʠʝ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ 
ʟʜʦʨʦʚʴʶ, ʩʢʣʘʜʳʚʘʶʱʠʡʩʷ ʠʟ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝ-
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ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʨʯʠ ʵʢʩʪʝʨʴʝʨʘ ʠ 
ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʣʝʯʝʥʠʝ.  
ʇʦ ʤʥʝʥʠʶ ɸ.ɸ. ɸʨʭʠʧʦʚʘ [5. ï ʉ. 53]; ʈ.ʄ. ɺʘʩʠʣʴ-

ʝʚʘ [6. ï ʉ. 161]; ɸ.ʅ. ɻʦʣʦʚʢʦ ʠ ʜʨʫʛʠʭ [7. ï ʉ. 26], ʂ.ʉ. 
ɹʦʨʠʩʦʚʦʡ ʠ ʜʨʫʛʠʭ [8. ï ʉ. 159] ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 
ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʠ ʫ ʩʦʙʘʢ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʣʠʜʠʨʫʁʱʠʭ 
ʤʝʩʪ ʩʨʝʜʠ ʙʦʣʝʟʥʝʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʫ ʵʪʦʛʦ ʚʠʜʘ ʞʠʚʦʪ-
ʥʳʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʭʘʨʘʢʪʝʨʝ ʢʦʨʤʣʝʥʠʷ, 
ʫʭʫʜʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-
ʜʳ, ʛʠʧʦʜʠʥʘʤʠʷ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʚ ʛʦʨʦʜ-
ʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʉʭʦʞʝʝ ʤʥʝʥʠʝ ʚʳʩʢʘʟʳʚʘʶʪ ʟʘʨʫʙʝʞʥʳʝ 
ʠʩʩʣʝʜʦʚʘʪʝʣʠ Frank L. A., Hnilica K. A., Oliver J. W. [9. ï 
ʉ. 279], ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦ-
ʙʣʝʤ ʩʦʙʘʢʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʰʝʨʩʪʠ, 
ʧʝʨʠʦʜʦʚ ʣʠʥʴʢʠ ʠʣʠ ʦʙʣʳʩʝʥʠʷ ʫ ʧʣʝʤʝʥʥʳʭ ʩʦʙʘʢ. ɺ 
ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 2013 ʧʦ 2015 ʛ. ɽ.ʅ. ʄʘʩʣʦʚʘ ʠ 
ʜʨʫʛʠʝ [10. ï ʉ. 54] ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 
ʜʝʨʤʘʪʠʪʦʚ: ʘʪʦʧʠʯʝʩʢʠʡ - 36,3 % ʫ ʩʦʙʘʢ ʠ 26,9 % ʫ ʢʦ-
ʰʝʢ, ʪʨʘʚʤʘʪʠʯʝʩʢʠʡ - 12,1 % ʫ ʩʦʙʘʢ, 0 % ʫ ʢʦʰʝʢ, ʢʦʥ-
ʪʘʢʪʥʳʡ ï 18,2 % ʫ ʩʦʙʘʢ ʠ 42,4 % ʫ ʢʦʰʝʢ, ʙʦʨʦʜʘʚʯʘʪʳʡ 
- 9,1 % ʫ ʩʦʙʘʢ ʠ 7,7 % ʫ ʢʦʰʝʢ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʡ  - 3,1 % 
ʫ ʩʦʙʘʢ ʠ 11,5 % ʫ ʢʦʰʝʢ, ʛʘʥʛʨʝʥʦʟʥʳʡ - 21,2 % ʫ ʩʦʙʘʢ ʠ 
11, 5 % ʫ ʢʦʰʝʢ. 
ɸ.ɺ. ʇʘʰʢʠʥ ʠ ʜʨʫʛʠʝ [11. ï ʉ. 193] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʦʙʱʘʷ ʜʦʣʷ ʙʦʣʝʟʥʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʦʨʘʞʝʥʠʝʤ 
ʢʦʞʠ, ʩʦʩʪʘʚʣʷʝʪ 45,6 % ʚ ʦʙʱʝʡ ʩʫʤʤʘʨʥʦʡ ʧʘʪʦʣʦʛʠʠ 
ʜʦʤʘʰʥʠʭ ʧʣʦʪʦʷʜʥʳʭ, ʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʚ ʮʝ-
ʣʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 10 ʦʩʥʦʚʥʳʭ ʥʦʟʦʬʦʨʤ ʫ ʩʦʙʘʢ. ʇʦ 
ʜʘʥʥʳʤ ʆ.ɹ. ʊʝʨʝʭʦʚʘ [12. ï ʉ. 30] ʥʦʟʦʣʦʛʠʷ ʢʦʞʥʦʡ ʧʘ-
ʪʦʣʦʛʠʠ ʫ ʩʦʙʘʢ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʠʨʦʢʠʤ 
(14 ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ) ʩʧʝʢʪʨʦʤ ʙʦʣʝʟʥʝʡ, ʢʦʪʦʨʳʝ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʠʦʣʦʛʠʠ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ 4 ʛʨʫʧʧʳ ï 
ʧʘʨʘʟʠʪʘʨʥʳʝ ʜʝʨʤʘʪʠʪʳ, ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʜʝʨʤʘʪʠʪʳ, 
ʛʨʠʙʥʳʝ ʜʝʨʤʘʪʠʪʳ (ʜʝʨʤʘʪʦʤʠʢʦʟʳ) ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʠ 
ʥʝʟʘʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʠʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 
ʩʦʙʘʢ ʩ ʧʦʨʘʞʝʥʠʷʤʠ ʢʦʞʠ ʛʨʠʙʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ï 36,5 %. 
ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʯʘʩʪʦʪʝ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʙʦʣʝʟ-
ʥʠ ʢʦʞʠ ʧʘʨʘʟʠʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ï 30,4 %. ɺ ʤʝʥʴʰʝʡ 
ʩʪʝʧʝʥʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʘʨʢʦʧʪʦʟ ʠ ʦʪʦʜʝʢʪʦʟ, ʦʜʥʘʢʦ, 
ʪʝʤ ʥʝ ʤʝʥʝʝ, ʯʘʩʪʦʪʘ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʣʠʰʴ ʥʘ 10 % ʫʩʪʫ-
ʧʘʝʪ ʯʘʩʪʦʪʝ ʨʝʛʠʩʪʨʘʮʠʠ ʜʝʤʦʜʝʢʦʟʘ. ɺʝʣʠʢʦ ʚ ʫʩʣʦʚʠ-
ʷʭ ʛʦʨʦʜʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʙʫ-
ʩʣʦʚʣʝʥʥʳʭ ʢʨʦʚʦʩʦʩʫʱʠʤʠ ʥʘʩʝʢʦʤʳʤʠ (ʙʣʦʭʠ, ʢʦʤʘ-
ʨʳ, ʤʫʭʠ-ʞʠʛʘʣʢʠ ʠ ʜʨ.) ʠ ʠʢʩʦʜʦʚʳʤʠ ʢʣʝʱʘʤʠ. - 4,4 
% ʩʦʙʘʢ. ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʜʝʨʤʘʪʠʪʳ ï ʩʪʘʬʠʣʦʜʝʨʤʠʷ ʠ 
ʩʪʨʝʧʪʦʜʝʨʤʠʷ ʙr ʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 1660 ʞʠʚʦʪ-
ʥʳʭ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 16 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʘʢ, ʩ 
ʙʦʣʝʟʥʷʤʠ ʢʦʞʠ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ (89 %) 
ʩʣʫʯʘʝʚ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʜʝʨʤʘʪʠʪʳ ʩʚʷʟʘʥʳ ʩ ʧʘʪʦʛʝʥ-
ʥʳʤʠ ʩʪʘʬʠʣʦʢʦʢʢʘʤʠ, ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ (ʧʠʱʝʚʘʷ 
ʘʣʣʝʨʛʠʷ) ʫ 1067 (10,3 %) ʦʩʦʙʝʡ. ʉʨʝʜʠ ʥʝʟʘʨʘʟʥʳʭ 
ʙʦʣʝʟʥʝʡ ʥʝ ʨʝʜʢʠ ʩʣʫʯʘʠ ʦʧʫʭʦʣʝʚʦʡ ʧʘʪʦʣʦʛʠʠ ʢʦʞʠ 
(ʧʘʧʠʣʦʤʘ, ʪʨʠʭʦʤʘʪʨʠʢʩʦʤʘ ʠ ʜʨ.). ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪ-
ʥʳʭ ʩ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1,6 % 
(168 ʛʦʣʦʚ) ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʘʢ ʩ ʧʘʪʦʣʦʛʠʝʡ 
ʢʦʞʠ.  
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʊ.ɺ. ʄʝʣʴʥʠʢ [13. ï ʉ. 5], ʩʨʝʜʠ 

ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʥʘ ʜʦʣʶ ʙʦʣʝʟʥʝʡ ʢʦʞʠ 
ʧʨʠʭʦʜʠʪʩʷ ʜʦ 60 ï 70 %. ɺ ʩʦʦʙʱʝʥʠʷʭ ʊ.ʆ. ɼʤʠʪʨʠʝ-
ʚʦʡ ʠ ʩʦʘʚʪʦʨʦʚ [14. ï ʉ. 55], ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʦʮʝʥʪ 
ʞʠʚʦʪʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥʳ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʦʪʢʣʦʥʝʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ 28,3Ñ2,55 %. ɺ ʄʦʩʢʚʝ ʠ ʄʦʩ-
ʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʞʥʘʷ ʧʘʪʦʣʦʛʠʷ ʫ ʩʦʙʘʢ ʜʠʘʛʥʦʩʪʠ-
ʨʫʝʪʩʷ ʫ 23,8 - 39,5 % , ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ [15. ï 
ʉ. 77], ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʫ 32 % [16. ï ʉ. 58], ʚ ʉʘʨʘ-
ʪʦʚʝ ʫ 25 % [17. ï ʉ. 60], ʚ ʉʪʘʚʨʦʧʦʣʝ ʫ 45 - 60 % [18. ï 
ʉ. 36], ʚ ʆʤʩʢʝ ʫ 68 % [19. ï ʉ. 81], ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʫ 
ʙʦʣʝʝ 40 % [20. ï ʉ. 110]. ɺʩʝ ʵʪʦ ʧʦʚʳʰʘʝʪ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʚʠʜʦʚ ʠ ʯʘʩʪʦʪʳ ʨʝʛʠʩʪʨʘʮʠʠ 
ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʩʢʨʳʪʠʷ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢ-
ʪʦʨʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʘʪʦʛʝʥʝʟʘ ʜʣʷ ʫʩʧʝʰʥʦʡ ʠʭ ʤʝʜʠ-
ʢʘʤʝʥʪʦʟʥʦʡ ʢʦʨʨʝʢʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 
ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʦʟʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 
ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʫ ʩʦʙʘʢ ʚ ʛʦʨʦʜʝ ʂʫʨʩʢ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʩʦʙʘʢʠ ʨʘʟʥʳʭ ʧʦʨʦʜ ʠ ʚʦʟʨʘʩʪʦʚ 
ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʦʞʠ, ʧʨʝʜʤʝʪʦʤ ʯʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ 
ʧʦʨʘʞʝʥʠʡ ʢʦʞʠ ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʦʚ ʛʦʜʘ, ʚʦʟʨʘʩʪʘ ʠ ʧʦ-
ʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʠʢ 
ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘ-
ʥʠʷ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʫʩʪʘ-

ʥʦʚʠʣʠ ʤʝʩʪʦ ʜʝʨʤʘʪʦʧʘʪʦʣʦʛʠʠ ʫ ʞʠʚʦʪʥʳʭ ʚ ʦʙʱʝʡ 
ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʊʘʢ ʠʟ 1479 ʛʦʣʦʚ ʩʦʙʘʢ, 
ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʣʝʯʝʥʠʝ ʚ ʢʣʠʥʠʢʫ, ʫ 130 ʛʦʣʦʚ ʚʝʪʝ-
ʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʨʘʟ-
ʣʠʯʥʦʛʦ ʚʠʜʘ ʧʘʪʦʣʦʛʠʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʯʪʦ ʩʦʩʪʘ-
ʚʠʣʦ 8,79 % ʠʟ ʦʙɦ ʝʛʦ ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ.  
ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʠʜʦʚ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʩʦ-

ʙʘʢ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 
ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʥʦʟʦ-
ʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʜʝʨʤʘʪʦʧʘʪʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʵʢʟʝʤʳ 
ï 27,69 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 
ʩʦʙʘʢ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʝ ʫ 36 ʛʦʣʦʚ; ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ 
ʯʘʩʪʦʪʝ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʥʠʤʘʶʪ ʜʝʨʤʘʪʠʪʳ ʨʘʟʣʠʯʥʦʛʦ 
ʭʘʨʘʢʪʝʨʘ ï 16,92 % (22 ʛʦʣʦʚʳ); ʟʘʪʝʤ ʥʘʨʫʰʝʥʠʝ ʧʠʛ-
ʤʝʥʪʘʮʠʠ (ʘʣʴʙʠʥʠʟʤ), ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʨʦʜʥʳʤ 
ʥʦʨʤʘʤ ʵʢʩʪʝʨʴʝʨʘ ï 15,38 % (20 ʛʦʣʦʚ). ʊʨʘʚʤʘʪʠʯʝ-
ʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʞʥʳʭ ʧʦ-
ʢʨʦʚʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 13,08 % (17 ʛʦʣʦʚ); ʦʛʨʘʥʠʯʝʥ-
ʥʳʝ ʛʥʦʡʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ï ʘʙʩʮʝʩʩʳ ʫ 11,54 % (15 ʛʦʣʦʚ); 
ʚʦʩʧʘʣʝʥʠʝ ʚʦʣʦʩʷʥʳʭ ʣʫʢʦʚʠʮ ï 9,23 % (12 ʛʦʣʦʚ); ʥʦʚʦ-
ʦʙʨʘʟʦʚʘʥʠʷ ʫ 6,15 % (8 ʛʦʣʦʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʦʩʪʴ ʵʢʟʝʤ ʫ ʩʦʙʘʢ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʠ ʚʦʟʨʘʩʪʦʚ, 
ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʝʚʳʰʘʣʘ ʚʩʝ ʚʳ-
ʰʝʫʯʠʪʳʚʘʝʤʳʝ ʜʝʨʤʘʪʦʧʘʪʦʣʦʛʠʠ ʥʘ - 10,77 %, 12,31 %, 
16,61 %, 16,15 %, 18,46 %, 21,54 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʋʯʝʪ ʩʝʟʦʥʦʚ ʛʦʜʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʭ ʩ ʚʠʜʘʤʠ ʢʦʞ-

ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʧʠʢ ʜʠʘʛʥʦ-
ʩʪʠʨʦʚʘʥʠʷ ʵʢʟʝʤʘʪʦʟʥʳʭ ʧʦʨʘʞʝʥʠʡ ʢʦʞʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 
ʟʠʤʥʠʝ, ʣʝʪʥʠʝ ʠ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ; ʜʝʨʤʘʪʠʪʦʚ ï ʥʘ ʚʝ-
ʩʝʥʥʠʝ ʠ ʣʝʪʥʠʝ; ʨʘʥ, ʩʩʘʜʠʥ ʠ ʮʘʨʘʧʠʥ (ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ 
ʥʘʨʫʰʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ) ï ʥʘ ʣʝʪʥʠʝ, ʚʝʩʝʥʥʠʝ ʠ ʟʠʤʥʠʝ; 
ʘʙʩʮʝʩʩʦʚ ï ʪʦʣʴʢʦ ʥʘ ʣʝʪʥʠʝ ʠ ʚʝʩʝʥʥʠʝ; ʬʦʣʣʠʢʫʣʠʪʦʚ ï 
ʪʦʣʴʢʦ ʥʘ ʟʠʤʥʠʝ; ʦʧʫʭʦʣʝʡ ï ʥʘ ʦʩʝʥʥʠʝ; ʥʘʨʫʰʝʥʠʝ 
ʧʠʛʤʝʥʪʘʮʠʠ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʚʩʝʩʝʟʦʥʥʦ. 
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʠ ʜʝʨʤʘʪʦʧʘʪʦʣʦʛʠʡ ʫ ʩʦʙʘʢ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ, ʯʪʦ ʯʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʵʢʟʝʤʘʪʦʟʥʳʭ 
ʧʦʨʘʞʝʥʠʡ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʧʨʝʚʳʰʘʣʘ ʥʘ 
16,66 %, 5,55 %, 11,11 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʦʩʝʥʥʠʤ ʩʝʟʦʥʦʤ; ʜʝʨʤʘʪʠʪʦʚ ï ʥʘ 13,64 % ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʟʠʤʥʠʤ ʠ ʦʩʝʥʥʠʤ; ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʮʝʣʦʩʪ-
ʥʦʩʪʠ ʢʦʞʠ ʥʘ 29,42 %, 17,65 %, 5,89 % - ʩ ʦʩʝʥʥʠʤ; ʘʙʩ-
ʮʝʩʩʦʚ ï 13,33 % ʠ 6,67 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʤʦʡ ʠ ʦʩʝʥʴʶ; 
ʚʦʩʧʘʣʝʥʠʡ ʚʦʣʦʩʷʥʳʭ ʣʫʢʦʚʠʮ ï ʥʘ 25,00 %, 33,34 %, 8,34 
% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʝʟʦʥʘʤʠ ʛʦʜʘ; ʥʦʚʦʦʙʨʘʟʦʚʘ-
ʥʠʡ ï ʥʘ 12,50 %, 25,00 %, 12,50 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘ-
ʢʦ ʚ ʦʙʱʝʡ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʯʘʩʪʦʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟ-
ʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫʩʪʘʥʦʚʠ-
ʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʘʪʦʣʦʛʠʷ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʙʘʢ 
ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ ï ʥʘ 4,61 %, 4,61 %, 7,69 
% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʤʥʠʤ, ʚʝʩʝʥʥʠʤ ʠ ʦʩʝʥʥʠʤ ʧʝʨʠʦʜʘ-
ʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʀʟʫʯʝʥʠʝ ʧʦʣʦʚʦʡ ʜʠʥʘʤʠʢʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʢʦʞʠ ʫ ʩʦʙʘʢ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʢʦʙʝʣʠ 
ʥʘ 1,54 % ʧʦʜʚʝʨʞʝʥʳ ʧʘʪʦʣʦʛʠʠ ʯʘʱʝ, ʯʝʤ ʩʫʢʠ. ʀʟ ʚʩʝʭ 
ʧʝʨʚʠʯʥʦ ʧʨʠʥʷʪʳʭ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʞʠ-
ʚʦʪʥʳʭ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ 
ʫ 66 ʛʦʣʦʚ ʩʘʤʮʦʚ (50,77 %) ʠ 64 ʛʦʣʦʚ ʩʘʤʦʢ (49,23 %). 
ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʜʝʨʤʘʪʦʧʘʪʦʣʦʛʠʠ ʠ ʧʦʣʘ ʞʠ-
ʚʦʪʥʳʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʝʨʤʘʪʠʪʳ, ʘʙʩʮʝʩʩʳ ʠ ʦʧʫʭʦʣʠ ʯʘ-
ʱʝ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʩʫʢ, ʯʝʤ ʫ ʢʦʙʝʣʝʡ, ʥʘ 18,18 %, 6,66 %, 
50,00 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʘ ʵʢʟʝʤʳ, ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʧʦʚʨʝ-
ʞʜʝʥʠʷ, ʬʠʣʣʠʢʫʣʠʪʳ, ʥʘʦʙʦʨʦʪ, ʥʘ 16,66 %, 17,64 %, 
16,66 %; ʥʘʨʫʰʝʥʠʝ ʧʠʛʤʝʥʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʨʦʜʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʪʝʨʴʝʨʘ ʥʝ ʠʤʝʝʪ ʯʝʪʢʦʛʦ ʧʦʣʦʚʦʛʦ ʨʘʟʣʠ-
ʯʠʷ. ʕʪʦ, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʢʦʪʦʨʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ 
ʟʘʚʠʩʠʤʦʩʪʴʶ ʵʢʟʝʤʘʪʦʟʥʳʭ ʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʪʦʣʦʛʠʡ 
ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʨʝʮʠʜʠʚʫ.  
ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚʠʜʘ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ ʞʠʚʦʪʥʳʭ, ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ, ʯʪʦ ʵʢʟʝʤʳ ʫ ʢʦʙʝʣʝʡ ʚʦʟʥʠʢʘʶʪ ʚ ʚʦʟʨʘʩʪʝ 0-6 
ʤʝʩʷʮʝʚ ï 5 ʛʦʣʦʚ (24,00 %) ʠ ʚ 5-10 ʣʝʪ (19,00 %), ʫ ʩʫʢ 
ʧʠʢ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʧʨʠ-
ʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʩʪʘʨʰʠʡ ʚʦʟʨʘʩʪ ʦʪ 5 ʜʦ 10 ʣʝʪ ï 5 
ʛʦʣʦʚ (33,00 %). ɼʝʨʤʘʪʠʪʳ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ ʠ ʭʘ-
ʨʘʢʪʝʨʘ ʪʝʯʝʥʠʷ ʫ ʩʘʤʮʦʚ ʩʦʙʘʢ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʘʥʥʝʤ 
ʧʦʣʫʛʦʜʦʚʘʣʦʤ ʚʦʟʨʘʩʪʝ 0-6 ʤʝʩʷʮʝʚ (33,00 %), ʫ ʩʫʢ 6-
12 ʤʝʩʷʮʝʚ ʠ 10-15 ʣʝʪ (ʧʦ 23,00 %). ʊʨʘʚʤʘʪʠʯʝʩʢʠʝ 
ʧʦʚʨʝʞʜʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʘʨʫʰʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ 
ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʩʦʙʘʢ, ʧʨʦʠʩʭʦʜʠʣʠ ʫ ʢʦʙʝʣʝʡ ʯʘʱʝ ʚ 
6-12 ʤʝʩʷʮʝʚ ʠ 1-3 ʛʦʜʘ (ʧʦ 30,00 %), ʫ ʩʫʢ ʚ 1-3 ʛʦʜʘ 
(43,00 %); ʘʙʩʮʝʩʩʳ ʚʦʟʥʠʢʘʣʠ ʫ ʩʘʤʮʦʚ ʚ 0-6ʤʝʩʷʯʥʦʤ 
ʚʦʟʨʘʩʪʝ (43,00 %), ʫ ʩʘʤʦʢ ʚ 6-12 ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 
(50,00 %). ʌʦʣʣʠʢʫʣʠʪʳ ʫ ʦʙʦʠʭ ʧʦʣʦʚ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ 
ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 3 ʣʝʪ (43,00 % ʠ 40,00 %); ʦʧʫ-
ʭʦʣʠ ʢʦʞʠ ʠʤʝʣʠ ʧʠʢ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʫ ʧʦ-
ʞʠʣʳʭ ʩʫʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 15 ʣʝʪ (50,00 %); ʥʘʨʫ-
ʰʝʥʠʝ ʧʠʛʤʝʥʪʘʮʠʠ ʥʝ ʠʤʝʣʦ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʧʦʣʦ-
ʚʦʟʨʘʩʪʥʦʡ ʪʝʥʜʝʥʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʦʚʦʟʨʘʩʪʥʘʷ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʩʦʙʘʢ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦ-
ʚʠʷʭ (ʢʚʘʨʪʠʨʘ, ʜʦʤ, ʧʨʠʚʷʟʴ) ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ, 
ʯʪʦ ʚ ʦʙʱʝʡ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʜʝʨʤʘʪʦʧʘʪʦʣʦ-
ʛʠʡ ʢʦʙʝʣʠ ʧʦʜʚʝʨʞʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷʤ ʯʘʱʝ ʚ ʚʦʟʨʘʩʪʝ 
ʦʪ 0 ʜʦ 6 ʤʝʩʷʮʝʚ ʠ 1 - 3 ʣʝʪ, ʘ ʩʫʢʠ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ 
ʚʦʟʨʘʩʪʝ ʦʪ 6 ʤʝʩʷʮʝʚ ʜʦ 3 ʣʝʪ.  
ɸʥʘʣʠʟ ʧʦʨʦʜʥʦʡ ʜʠʥʘʤʠʢʠ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʢʦʞʠ ʫ ʩʦʙʘʢ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʢʦʞʥʦʡ 
ʧʘʪʦʣʦʛʠʠ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʩʦʙʘʢʠ ï 
56,92 %, ʯʝʤ ʙʝʩʧʦʨʦʜʥʳʝ ï 43,08 %. ɼʝʪʘʣʠʟʘʮʠʷ ʧʦ-
ʨʦʜʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ 

ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʜʠʘʛʥʦʩʪʠ-
ʨʫʶʪʩʷ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʨʫʧʥʳʭ ʧʦʨʦʜ, ʪʘʢʠʭ ʢʘʢ 
ʥʝʤʝʮʢʘʷ ʦʚʯʘʨʢʘ ï 10,77 % ʠ ʙʦʢʩʝʨ ï 10,00 %, ʘ ʪʘʢʞʝ 
ʤʝʣʢʠʭ ï ʧʝʢʠʥʝʩ ï 10,77 %; ʫ ʧʦʨʦʜ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ: 
ʰʘʨʧʝʡ ï 6,15 %, ʪʘʢʩʘ ï 7,69 %, ʬʨʘʥʮʫʟʩʢʠʡ ʙʫʣʴʜʦʛ ï 
7,69 %. ʉʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ 
ʯʠʭʫʘ-ʭʫʘ ï 3,85 %. ɺ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʢʦʞʥʳʭ ʧʘʪʦ-
ʣʦʛʠʡ ʩ ʫʯʝʪʦʤ ʧʦʨʦʜʳ ʞʠʚʦʪʥʦʛʦ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʫ 
ʩʦʙʘʢ ʧʦʨʦʜʳ ʥʝʤʝʮʢʘʷ ʦʚʯʘʨʢʘ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ ʠʤʝʣʠ ʦʛʨʘʥʠʯʝʥʥʳʝ ʛʥʦʡʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʝ ʧʨʦʮʝʩʩʳ (ʘʙʩʮʝʩʩʳ), ʫ ʙʫʣʴʜʦʛʦʚ ï ʥʘʨʫʰʝʥʠʝ 
ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢ-
ʪʝʨʘ, ʫ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʦʨʦʜ (ʙʦʢʩʝʨ, ʪʘʢʩʘ, ʰʘʨʧʝʡ, 
ʧʝʢʠʥʝʩ, ʯʠʭʫʘ-ʭʫʘ) ï ʵʢʟʝʤʘʪʦʟʥʳʝ ʧʦʨʘʞʝʥʠʷ.  
ʋ ʙʝʩʧʦʨʦʜʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫ-

ʨʝ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʥ-
ʜʝʥʮʠʷ: ʵʢʟʝʤʳ ï 25,00 %, ʜʝʨʤʘʪʠʪʳ ï 20,00 %, ʪʨʘʚ-
ʤʘʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ï 
18%, ʥʘʨʫʰʝʥʠʷ ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ ï 16,00 %, ʘʙʩʮʝʩ-
ʩʳ ï 11,00 %, ʬʦʣʣʠʢʫʣʠʪʳ ï 9,00 %, ʦʧʫʭʦʣʠ ï 2,00 %. 
ʆʜʥʘʢʦ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʫ ʩʦ-
ʙʘʢ ʧʦʨʦʜʳ ʙʦʢʩʝʨ ʥʘ ʬʦʥʝ ʵʢʟʝʤ ʚʦʟʥʠʢʘʣʠ ʦʧʫʭʦʣʠ ʠ 
ʥʘʨʫʰʝʥʠʝ ʧʠʛʤʝʥʪʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʞʥʦʛʦ 
ʧʦʢʨʦʚʘ; ʫ ʰʘʨʧʝʝʚ ʠ ʧʝʢʠʥʝʩʦʚ ʪʦʣʴʢʦ ʥʘ ʬʦʥʝ ʧʦ-
ʩʣʝʜʥʝʛʦ; ʫ ʬʨʘʥʮʫʟʩʢʠʭ ʙʫʣʴʜʦʛʦʚ ï ʥʘ ʬʦʥʝ ʨʘʥʝʥʠʡ, 
ʚrʟʚʘʥʥʳʭ ʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʪʨʘʚʤʠʨʫʶʱʠʭ 
ʬʘʢʪʦʨʦʚ; ʫ ʪʘʢʩ ʥʘ ʬʦʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʞʝ (ʜʝʨʤʘʪʠʪʦʚ) ʨʘʟ-
ʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ; ʫ ʯʠʭʫʘ-ʭʫʘ ʥʘ ʬʦʥʝ ʦʥʢʦʧʘʪʦʣʦʛʠ-
ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥ-
ʥʳʭ ʨʝʮʠʜʠʚʠʨʫʶʱʠʭ ʦʧʫʭʦʣʝʡ) ʚ ʵʧʠʜʝʨʤʠʩʝ. 
ɺʳʚʦʜʳ. ʂʦʞʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʩʦʙʘʢ ʨʝʛʠʩʪʨʠʨʫʶʪ-

ʩʷ ʫ 8,79 % ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ ʜʝʨʤʘʪʦʧʘʪʦʣʦʛʠʠ ʫ ʩʦʙʘʢ, ʩʦʜʝʨʞʘ-
ʱʠʭʩʷ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʤʦʮʠʦʥʦʤ, 
ʷʚʣʷʶʪʩʷ ʵʢʟʝʤʳ ï 27,69 %, ʜʝʨʤʘʪʠʪʳ ï 16,92 %, ʥʘʨʫ-
ʰʝʥʠʝ ʧʠʛʤʝʥʪʘʮʠʠ ï 15,38 % ʩʣʫʯʘʝʚ. 

1. ʇʠʢ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʵʢʟʝʤ ʫ ʞʠʚʦʪʥʳʭ ʧʨʠʭʦ-
ʜʠʪʩʷ ʥʘ ʟʠʤʫ, ʣʝʪʦ ʠ ʚʝʩʥʫ; ʜʝʨʤʘʪʠʪʦʚ ï ʥʘ ʚʝʩʥʫ ʠ 
ʦʩʝʥʴ; ʨʘʥ, ʩʩʘʜʠʥ ʠ ʮʘʨʘʧʠʥ ï ʣʝʪʦ, ʚʝʩʥʫ ʠ ʟʠʤʫ; ʘʙʩʮʝʩ-
ʩʦʚ ï ʣʝʪʦ ʠ ʚʝʩʥʫ; ʬʦʣʣʠʢʫʣʠʪʦʚ ï ʟʠʤʫ; ʦʧʫʭʦʣʝʡ ï 
ʦʩʝʥʴ; ʥʘʨʫʰʝʥʠʝ ʧʠʛʤʝʥʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝʩʝʟʦʥʥʦ. 

2. ɼʝʨʤʘʪʦʧʘʪʦʣʦʛʠʠ ʧʦʜʚʝʨʞʝʥʳ ʩʘʤʮʳ ʩʦʙʘʢ ï 
50,77 %, ʯʝʤ ʩʘʤʢʠ ï 49,23 %, ʪʘʢʠʭ ʧʦʨʦʜ ʢʘʢ ʥʝʤʝʮʢʘʷ 
ʦʚʯʘʨʢʘ, ʙʦʢʩʝʨ, ʧʝʢʠʥʝʩ, ʬʨʘʥʮʫʟʩʢʠʡ ʙʫʣʴʜʦʛ, ʰʘʨʧʝʡ, 
ʪʘʢʩʘ, ʯʠʭʫʘ-ʭʫʘ. 

3. ʋ ʢʦʙʝʣʝʡ ʧʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʳʷʚʣʷʝʪʩʷ ʚ ʚʦʟ-
ʨʘʩʪʝ ʦʪ 0 ʜʦ 6 ʤʝʩʷʮʝʚ ʠ ʦʪ 1 ʛʦʜʘ ʜʦ 3 ʣʝʪ, ʫ ʩʫʢ ï ʚ ʚʦʟ-
ʨʘʩʪʝ ʦʪ 6 ʤʝʩʷʮʝʚ ʜʦ 1 ʛʦʜʘ ʠ ʩʪʘʨʰʝ ʜʦ 3 ʣʝʪ. 
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Essay. The results of studies of physiological and biochemical status in pigs-weaned large white breeds, which re-

ceived the probiotic drug "Lactobifadol", are presented. It is shown that the probiotic has a positive effect on the physiolog-
ical and biochemical status of the experimental animals. After inclusion of the pro-biotics in the diet, the pigs' average daily 
body weight gain increased, the blood content of erythrocytes, hemoglobin, total protein, total calcium, glucose, and vita-
min A increased enough. At the same time, changes in the content of leukocytes, inorganic phosphorus, total lipids , vita-
mins C and E were unreliable. The authors conclude that the probiotic "Lactobifadol" has a stimulating effect on the me-
tabolism and growth rate in young pigs. 
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ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʥʳ-

ʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦ-
ʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʦʩʪʦʤ ʩʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʥʘ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʚʩʝ ʙʦʣʴʰʝ 
ʚʥʠʤʘʥʠʷ ʧʨʠʚʣʝʢʘʶʪ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. 
ɺʢʣʶʯʝʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ ʚ ʨʘʮʠʦʥʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯ-
ʰʝʤʫ ʫʩʚʦʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʧʪʠʤʝʟʘʮʠʠ 
ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʧʦʚʳhʝʥʠʶ ʦʙʱʝʡ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ, ʫʣʫʯʰʝ-
ʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ (ɹ.ɺ. ʊʘʨʘʢʘʥʦʚ, 

2000; ʃ.ʅ. ɻʘʤʢʦ ʠ ʜʨ., 2008; M. Blanchet, 1986; D.S. 
ʈollmann, 1986) [1-4]. 
ɺ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ʣʝʞʠʪ 

ʢʦʥʢʫʨʝʥʪʥʦʝ ʚʳʪʝʩʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʧʘʪʦʛʝʥʥʦʡ 
ʤʠʢʨʦʬʣʦʨʳ ʠʟ ʩʦʩʪʘʚʘ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʠ 
ʩʜʝʨʞʠʚʘʥʠʝ ʫʩʠʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʫ ʝʝ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʝʥʠʝ ʧʘʪʦʛʝʥʥʦʡ ʠ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʦʙʠʦʪʠʢʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠ-
ʝʤ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʙʘʢʪʝ-
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ʨʠʷʤʠ-ʧʨʦʙʠʦʥʪʘʤʠ, ʢʦʥʢʫʨʝʥʮʠʝʡ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝ-
ʝɦʩʪʚʘ ʠ ʩʘʡʪʳ ʘʜʛʝʟʠʠ ʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯ-
ʥʠʢʘ (ɸ.ʅ. ʇʘʥʠʥ ʠ ʜʨ., 2006; R. Fuller, 1998) [5, 6].  
ɹʘʢʪʝʨʠʠ-ʧʨʦʙʠʦʥʪʳ ʩʧʦʩʦʙʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʩʣʠ-

ʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ ʙʠʦʧʣʝʥʢʫ, ʢʦʪʦʨʘʷ ʟʘʱʠ-
ʱʘʝʪ ʵʥʪʝʨʦʮʠʪʳ ʦʪ ʢʦʥʪʘʢʪʘ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʘʤʠ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʢʦʣʦʥʠʟʘʮʠʶ ʠʣʠ ʩʣʠʟʠʩʪʦʡ 
ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʥʝʝ ʪʦʢʩʠʥʦʚ 
[7].  
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʨʘʙʦ-

ʪʳ ʷʚʣʷʣʘʩʴ ʘʧʨʦʙʘʮʠʷ ʧʨʦʙʠʦʪʠʢʘ çʃʘʢʪʦʙʠʬʘʜʦʣè ʧʨʠ 
ʚrʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 
ʜʘʥʥʦʛʦ ʧʨʦʙʠʦʪʠʢʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙʠʬʠʜʦ- ʠ ʣʘʢʪʦ-
ʙʘʢʪʝʨʠʠ, ʚʭʦʜʷʱʠʝ ʚ ʝʛʦ ʩʦʩʪʘʚ, ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥr-
ʤʠ ʘʜʛʝʟʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢ ʢʣʝʪʢʘʤ ʢʠʰʝʯʥʠʢʘ ʨʘʟ-
ʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-
ʩʪʴʶ in vitro ʠ in vivo ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʪʦʛʝʥʥʦʡ ʠ ʫʩ-
ʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʝ, ʘ ʪʘʢʞʝ ʨʷʜʦʤ ʜʨʫʛʠʭ 
ʮʝʥʥʳʭ ʩʚʦʡʩʪʚ (ʅ.ɺ. ɼʘʥʠʣʝʚʩʢʘʷ ʠ ʜʨ., 2000, 2005, 
2006; ɺ.ɺ. ʉʫʙʙʦʪʠʥ ʠ ʜʨ., 2004, 2006) [8-11].  
ɺʳʪʝʩʥʷʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ, ʫʢʘʟʘʥ-

ʥʳʝ ʩʠʤʙʠʦʥʪʳ ʥʦʨʤʘʣʠʟʫʶʪ ʤʠʢʨʦʙʥʳʡ ʬʦʥ ʪʦʥʢʦʛʦ ʠ 
ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʧʦʚʳʰʘʶʪ ʝʛʦ ʩʝʢʨʝʪʦʨʥʫʶ ʠ ʤʦ-
ʪʦʨʥʫʶ ʬʫʥʢʮʠʶ. 
ʇʦ ʜʘʥʥʳʤ  ɺ.ɺ. ʉʫʙʙʦʪʠʥʘ ʠ ʜʨ. (2004), ʅ.ɺ. ɼʘʥʠ-

ʣʝʚʩʢʦʡ ʠ ʜʨ. (2006) ï ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʣʘʢʪʦʙʠʬʘʜʦʣʘ, 
ʜʘʥʥʳʡ ʧʨʦʙʠʦʪʠʢ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʠ ʝʛʦ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʚʳʨʘʱʠʚʘ-
ʥʠʠ ʚʩʝʭ ʚʠʜʦʚ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ.  
ɺ ʢʘʯʝʩʪʚʝʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʦ-

ʨʦʩʷʪʘ-ʦʪʲʝʤʳʰʠ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʭ ʧʦʜ-
ʙʠʨʘʣʠ ʚ ʦʧʳʪʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʧʦ ʧʨʠʥʮʠʧʫ 
ʘʥʘʣʦʛʦʚ ʩ ʫʯʝʪʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʤʘʩʩʳ ʪʝʣʘ, ʚʦʟʨʘʩʪʘ 
ʠ ʨʘʟʚʠʪʠʷ. ɹʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ʧʦʨʦʩʷʪ ʧʦ 
15 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʘʥʘʣʦʛʦʚ. 
ʇʦʨʦʩʪ̫ʘ ʧʝʨʚʦʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ 
ʨʘʮʠʦʥ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ ʢʦʤʙʠʢʦʨʤ, ʩʦʜʝʨʞʘʱʠʡ ʣʘʢ-
ʪʦʙʠʬʘʜʦʣ (ʠʟ ʨʘʩʯʝʪʘ 0,5 ʢʛ/100 ʢʛ). ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʷʚ-
ʣʷʣʘʩʴ ʢʦʥʪʨʦʣʴʥʦʡ, ʧʦʨʦʩʷʪʘ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʥʝʝ ʧʨʝʧʘ-
ʨʘʪ ʥʝ ʧʦʣʫʯʘʣʠ.  
ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʙʳʣ ʚʳ-

ʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘ-
ʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʠʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
(ʛʝʤʘʪʦʢʨʠʪ, ʉʆʕ, ʵʨʠʪʨʦʮʠʪʳ, ʣʝʡʢʦʮʠʪʳ, ʛʝʤʦʛʣʦ-
ʙʠʥ), ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘ-
ʪʦʨʝ AVHA   PCE-90VET.  
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ, ʥʝ-
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ, ʛʣʶʢʦʟʳ, ʦʙʱʠʭ ʣʠʧʠʜʦʚ, ʚʠʪʘ-
ʤʠʥʦʚ ɸ, ɽ ʠ ʉ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʥʘʙʦʨʦʚ ʨʝʘʢʪʠʚʦʚ çɹʠʦ-ʃʘ-ʊʝʩʪè ʬʠʨʤʳ çʃʘʭʝʤʘè (ʏʝ-
ʭʠʷ) ʠ çʂʣʠʥʠ ʊʝʩʪè (ʈʦʩʩʠʷ). 

ʇʨʦʙʳ ʢʨʦʚʠ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʙʨʘʣʠ ʫ ʧʦ-
ʨʦʩʷʪ ʜʦ ʥʘʯʘʣʘ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʦʙʠʦʪʠʢʘ (30-ʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʪʲʝʤʘ), ʘ ʟʘʪʝʤ ʥʘ 30-ʡ ʠ 60-ʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ.  
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʣʠ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙ-

ʨʘʙʦʪʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ IBM SPSS Statis-
tics 20.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʨʦʩʷʪʘ ʢʘʢ ʦʧʳʪʥʦʡ, ʪʘʢ ʠ ʢʦʥ-
ʪʨʦʣʥɹʦʡ ʛʨʫʧʧʳ, ʚ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʫʚʩʪʚʦʚʘʣʠ 
ʩʝʙʷ ʭʦʨʦʰʦ, ʦʙʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʘʭʦʜʠʣʠʩʴ 
ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʘʥʠʮ.  
ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʧʦʨʦʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʣʘʢʪʦʙʠʬʘʜʦʣ, 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʚʝʩʳ ʙʳʣʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 290 ʛʨʘʤʤ 
ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘ-
ʣʠ ʪʦʣʴʢʦ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ. 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʱʠʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ (ʪʘʙʣʠʮʘ 1) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 
ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʫ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʫʞʝ ʯʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʦʙʠʦʪʠʢʘ ʧʦ-
ʚʳʩʠʣʦʩʴ, ʦʜʥʘʢʦ ʜʘʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳʤ (ʨ>0,05). ʅʘ 60-ʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʫʚʝʣʠʯʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʙʳʣʦ ʙʦʣʝʝ ʩʫ-
ʱʝʩʪʚʝʥʥʳʤ ʠ ʠʤʝʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʡ ʭʘʨʘʢ-
ʪʝʨ (ʨ<0,05). 
ʋ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʨʦʙʠʦʪʠʢʠ 

ʥʝ ʧʦʣʫʯʘʣʠ, ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ 
ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʧʦʨʦʩʷʪʘʤʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ.  
ɺʳʷʚʣʝʥʥʳʝ ʥʘʤʠ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʠʭ ʛʝ-

ʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʦʚʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, 
ʯʪʦ ʫ ʧʦʨʦʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʣʘʢʪʦʙʠʬʘʜʦʣ, ʦʢʠʩʣʠʪʝʣʥɹʘʷ 
ʬʫʥʢʮʠʷ ʢʨʦʚʠ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, 
ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʦ-
ʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʫ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʧʨʦʪʝʢʘʣʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʘʥʘʣʦʛʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʙʠʦʪʠʢ ʥʝ ʧʦʣʫʯʘʣʠ.  
ʏʪʦ ʢʘʩʘʝʪʩʷ ʣʝʡʢʦʮʠʪʦʚ, ʪʦ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚʦ ʚʨʝʤʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʘʢ ʫ ʦʧʳʪʥʳʭ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʠʤʝʣʦ ʠ ʥʘʭʦʜʠʣʦʩʴ ʚ 
ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʘʥʠʮ (ʪʘʙʣʠʮʘ 1). 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʝʛʦ ʩʦ-

ʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʭʦʜʠʣʦʩʴ 
ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʤrʠ 
ʞʠʚʦʪʥʳʤʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʫ ʧʦʨʦʩʷʪ 
ʦʙʝʠʭ ʛʨʫʧʧ ʙʳʣ ʦʜʠʥʘʢʦʚʳʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
ʫʩʚʦʝʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʢʠʰʝʯʥʠʢʝ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʳ ʧʨʦʭʦʜʠʣʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ. 
ʅʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʫʢʘʟʳʚʘʝʪ ʪʘʢ 
ʞʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʠʭ ʢʨʦʚʠ ʛʣʶʢʦʟʳ (ʪʘʙʣʠʮʘ 2), ʢʦʪʦʨʘʷ 
ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 
ʤʝʪʘʙʦʣʠʟʤ. 

  
ʊʘʙʣʠʮʘ 1 ï ʆʙʱʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʧʦʨʦʩʷʪ, ʧʨʠʣʫʯʘʚʰʠʭ ʧʨʦʙʠʦʪʠʢ çʃʘʢʪʦʙʠʬʘʜʦʣè 

ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʧʦʢʘʟʘʪʝʣ ̫

ɺʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 30 ʜʥʝʡ ʯʝʨʝʟ 60 ʜʥʝʡ 
1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ʧ 15 15 15 15 15 15 
ʉʆʕ, ʤʤ/ʯʘʩ 2,7Ñ0,12 2,9Ñ0,10 3,0Ñ0,17 2,8Ñ0,20 3,5Ñ0,15 3,3Ñ0,18 
ɻʝʤʘʪʦʢʨʠʪ, % 34,0Ñ2,8 34,0Ñ3,0 36,5Ñ3,0 34,7Ñ2,3 39,9Ñ2,7 35,0Ñ2,8 
ʕʨʠʪʨʦʮʠʪʳ, *10

12
/ʣ 5,03Ñ0,15 5,00Ñ0,23 5,50Ñ0,11* 5,08Ñ0,10 6,07Ñ0,10* 5,40Ñ0,12 

ʃʝʡʢʦʮʠʪʳ, *10
9
/ʣ 13,5Ñ0,73 13,8Ñ0,64 13,8Ñ0,58 14,0Ñ0,49 13,5Ñ0,63 13,8Ñ0,48 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 99,5Ñ3,5 99,0Ñ3,3 104,0Ñ2,1 98,0Ñ2,2 108,8Ñ2,0* 97,0Ñ2,4 
ʇʨʠʤʝʯʘʥʠʝ: ç*è - ʧʨʠ ʨ<0,05. 
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ʊʘʙʣʠʮʘ 2 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʧʦʨʦʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʦʙʠʦʪʠʢ çʃʘʢʪʦʙʠʬʘʜʦʣè 

ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʧʦʢʘʟʘʪʝʣ ̫

ɺʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 30 ʜʥʝʡ ʯʝʨʝʟ 60 ʜʥʝʡ 
1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ʧ 15 15 15 15 15 15 
ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 61,5Ñ1,7 61,7Ñ2,3 62,8Ñ1,9 60,8Ñ1,5 64,3Ñ1,4* 61,2Ñ1,2 
ʆʙʱʠʡ ʢʘʣʴʮʠʡ, ʤʦʣʴ/ʣ 2,7Ñ0,12 2,8Ñ0,13 2,9Ñ0,15 2,8Ñ0,19 3,1Ñ0,17* 2,7Ñ0,10 
ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʩʬʦʨ, 
ʤʦʣʴ/ʣ 

 
1,43Ñ0,11 

 
1,45Ñ0,14 

 
1,38Ñ0,12 

 
1,41Ñ0,11 

 
1,38Ñ0,17 

 
1,42Ñ0,15 

ʆʙʱʠʝ ʣʠʧʠʜʳ, ʛ/ʣ 4,3Ñ0,28 4,1Ñ0,31 4,5Ñ0,23 4,4Ñ0,28 4,4Ñ0,24 4,3Ñ0,26 
ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 3,4Ñ0,18 3,5Ñ0,21 3,8Ñ0,11 3,3Ñ0,12 3,9Ñ0,12* 3,3Ñ0,10 
ɺʠʪʘʤʠʥ ɸ, ʤʢʤʦʣʴ/ʣ 0,70Ñ0,04 0,72Ñ0,08 0,78Ñ0,05 0,71Ñ0,03 0,82Ñ0,04* 0,73Ñ0,03 
ɺʠʪʘʤʠʥ ɽ, ʤʢʤʦʣʴ/ʣ 8,3Ñ0,25 8,3Ñ0,30 8,6Ñ0,24 8,2Ñ0,33 8,77Ñ0,28 8,3Ñ0,19 
ɺʠʪʘʤʠʥ ʉ, ʤʢʤʦʣʴ/ʣ 20,7Ñ1,17 20,9Ñ1,26 21,5Ñ1,23 20,8Ñ1,30 22,0Ñ1,37 21,0Ñ1,76 
ʇʨʠʤʝʯʘʥʠʝ: ç*è - ʧʨʠ ʨ<0,05. 

 
ɸʥʘʣʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʦʚʠ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʪʦʤ ʯʪʦ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʫ ʧʦʨʦʩʷʪ, 
ʧʦʣʫʯʘʚʰʠʭ ʣʘʢʪʦʙʠʬʘʜʦʣ, ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ (ʨ<0,05) 
ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 
ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʩʬʦʨ ʥʘʭʦʜʠʣʩʷ ʥʘ ʫʨʦʚʥʝ ʩ ʢʦʥʪʨʦ-
ʣʝʤ. ʇʦ ʚʠʜʠʤʦʤʫ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʬʦʩʬʦʨʘ ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʢʦʪʦʨʳʝ ʫ ʧʦʨʦ-
ʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʪʝʢʘʣʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ.  
ʀʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʚ ʢʨʦʚʠ ʧʦʜ-

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʚʳʷʚ-
ʣʝʥʦ ʥʝ ʙʳʣʦ. ʂʘʢ ʫ ʦʧʳʪʥʳʭ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʨʦ-
ʩʷʪ ʠʭ ʫʨʦʚʝʥʴ ʥʘʭʦʜʠʣʩʷ ʧʨʠʤʝʨʥʦ ʚ ʦʜʠʥʘʢʦʚʳʭ     
ʛʨʘʥʠʮʘʭ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʠʪʘʤʠʥʳ ʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʦʝ ʫʯʘ-
ʩʪʠʝ ʚ ʤʝʪʘʙʦʣʠʟʤʝ, ʚ ʢʦʤʧʣʝʢʩ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʚʠʪʘʤʠʥʦʚ 
ɸ, ɽ ʠ ʉ. ʀʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 ʩʣʝʜʫ-
ʝʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʚʠʪʘʤʠʥʦʚ ʫ ʧʦʨʦʩʷʪ, ʧʦ-
ʣʫʯʘʚʰʠʭ ʣʘʢʪʦʙʠʬʘʜʦʣ, ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʥɹʳʭ 
ʞʠʚʦʪʥʳʭ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʜʘʥʥʦʝ ʫʚʝ-
ʣʠʯʝʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʩʦ ʩʪʦʨʦʥʳ ʚʠʪʘʤʠʥʘ ɸ. 
ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʙʠʦʪʠʢ çʃʘʢʪʦʙʠ-
ʬʘʜʦʣè ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʤʝʥʥʳʝ 
ʧʨʦʮʝʩʩʳ, ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ, ʧʦʩʣʝ 
ʝʛʦ ʩʢʘʨʤʣʠʚʘʥʠʷ ʫ ʧʦʨʦʩʷʪ ʧʦʚʳʰʘʶʪʩʷ ʘʙʩʦʣʶʪʥʘʷ 
ʤʘʩʩʘ ʪʝʣʘ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʚʝʩʳ. 
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ʇʋʊʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ɸʉʉʆʈʊʀʄɽʅʊɸ ʀ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ ʈʓɹʅʆʁ ʇʈʆɼʋʂʎʀʀ 
 
ɹɸʊʈɸʏɽʅʂʆ ɽ.ɸ., 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ.  
 
ʄɸʅʔʐʀʅ ɸ.ɸ.,  
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʂʫʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʦʧʝʨʘʮʠʠ. 
 
ʈʖʄʐʀʅɸ ʉ.ʌ., 
ʤʘʩʪʝʨ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʂʫʨʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʦʦʧʝʨʘʮʠʠ. 
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ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʂʫʨʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʦʦʧʝʨʘʮʠʠ. 
 
ʆɺʏʀʅʅʀʂʆɺɸ ɽ.ɺ., 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʪʦʚʘʨʦʚʝʜʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʂʫʨʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʦʦʧʝʨʘʮʠʠ. 
 
ʈʝʬʝʨʘʪ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʘʩʩʦʨʪʠʤʝʥʪʝ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʭʠʤʠʯʝ-

ʩʢʦʤ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ  ʤʷʩʘ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ. ɼʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʨʘʥʝʥʠʷ, ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ 
ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʝ ʢʘʢ ʞʠʚʦʡ, ʪʘʢ ʠ ʦʭʣʘʞʜʝʥʥʦʡ ʨʳʙʦʡ. ɾʠʚʘʷ ʪʦʚʘʨʥʘʷ ʨʳʙʘ - ʥʘʠʣʫʯʰʝʝ ʩʳʨʴʝ ʜʣʷ ʧʨʠʛʦ-
ʪʦʚʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʫʣʠʥʘʨʥʳʭ ʙʣʶʜ, ʠ ʧʦʵʪʦʤʫ ʦʥʘ ʚʳʩʦʢʦ ʮʝʥʠʪʩʷ, ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʫ ʥʘʩʝʣʝ-
ʥʠʷ. ʇʠʱʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʨʳʙʳ, ʨʘʟʜʝʣʘʥʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʧʦ ʚʢʫʩʦʚʳʤ ʠ 
ʧʠʪʘʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʠʱʫ, ʧʨʠʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʦʭʣʘʞʜʝʥʥʦʡ, ʘ ʪʝʤ ʙʦʣʝʝ ʠʟ ʤʦʨʦʞʝ-
ʥʦʡ ʨʳʙʳ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʝʘʣʠʟʫʝʤʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʧʨʝʜʩʪʘʚ-
ʣʝʥʘ ʥʝʨʘʟʜʝʣʘʥʥʦʡ ʨʳʙʦʡ, ʧʦʪʨʦʰʝʥʦʡ ʩ ʛʦʣʦʚʦʡ ʠʣʠ ʦʙʝʟʛʣʘʚʣʝʥʥʦʡ ʠ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʚʠʜʝ ʬʠʣʝ, ʪʫʰ-
ʢʠ, ʨʳʙʳ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʟʜʝʣʢʠ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʧʨʦʩ ʧʦʢʫʧʘʪʝʣʝʡ. ɺ 
ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʢʫʧʘʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʥʘ ʤʦʨʦʞʝʥʫʶ ʨʳʙʫ ʚʳʩʦʢʦʡ 
ʩʪʝʧʝʥʠ ʛʦʪʦʚʥʦʩʪʠ ʢ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʦʛʦ ʬʠʣʝ, ʨʳʙʳ ʩʧʝʮʠ-
ʘʣʴʥʦʡ ʨʘʟʜʝʣʢʠ, ʚ ʚʠʜʝ ʧʦʧʝʨʝʯʥʦ ʥʘʨʝʟʘʥʥʳʭ ʧʦʨʮʠʡ ʠʟ ʦʯʠʱʝʥʥʳʭ ʪʫʰʝʢ ʨʳʙʳ ʩ ʢʦʞʝʡ ʠ ʢʦʩʪʷʤʠ ʠ ʜʨ. ʉʣʝʜʫ-
ʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦʪ ʬʘʢʪʦʨ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʠʚʰʠʤʩʷ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʚʣrʘʚʣʠʚʘʝʤʳʭ ʨʳʙ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʯʝʨʝʟ ʪʦʨʛʦʚʫʶ ʩʝʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʪʘʢʠʝ ʨʳʙʳ, ʢʦʪʦʨʳʝ ʙʳ ʚ ʤʦʨʦʞʝʥʦʤ ʚʠʜʝ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʨʦʩʦʤ. ɸʩʩʦʨʪʠʤʝʥʪ ʤʦʨʦʞʝʥʳʭ ʨʳʙʦʪʦʚʘʨʦʚ ʤʦʞʝʪ 
ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ ʥʝʨʳʙʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦ-
ʤʳʩʣʘ. ɾʠʚʫʶ ʪʦʚʘʨʥʫʶ ʨʳʙʫ, ʧʦʩʪʫʧʘʶʱʫʶ ʚ ʪʦʨʛʦʚʣʶ, ʚʳʨʘʱʠʚʘʶʪ ʚ ʧʨʫʜʘʭ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ, ʯʪʦ ʷʚʣʷ-
ʝʪʩʷ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʦʟʝʨʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʪʝʨʤʘʣʴʥʳʭ 
ʚʦʜʘʭ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʢʘʥʘʣʘʭ, ʨʝʢʘʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥʘʭ ʤʦʨʝʡ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʚʘʨʥʘʷ ʨʳʙʘ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʢʘʯʝʩʪʚʦ, ʭʨʘʥʝʥʠʝ ʨʳʙʳ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʨʳʙ-
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Essay. The article presents information about the range of fish products, the data on the chemical and energy composition of 

the flesh of food fishes. Gives a brief description of storage, preparation and provision of the population live, and fish. Live mar-
ketable fish is the best raw material for the preparation of different culinary dishes, and therefore it is highly valued, in great de-
mand among the population. Food prepared from fish, cut just before cooking, taste and nutritional properties far superior to food 
cooked from chilled, from frozen fish shelf stable. A significant portion now being realized, frozen fish presented whole round 
fish, gutted with head or headless, and in a smaller number and type of the fillet, carcass, fish of special dressing. However, this 
range did not fully satisfy the demand of buyers. In the current environment to better meet consumer demand for frozen fish of 
high degree of readiness for cooking appropriate expansion of production of fish fillet, fish of special cutting, the transversely cut 
portions of cleaned fish carcasses with skin and bones, etc. Should take into account the fact that due to the changed for the worse 
species composition in harvested fish to obtain the frozen fish intended for implementation through the trading network, it is nec-
essary to use such fish would be frozen in demand. The range of frozen Rybolovlev can be extended also by a wider use for food 
purposes non-fish aquatic fisheries. Live marketable fish entering the trade are grown in the ponds of fish farms, which is the 
main direction of domestic commercial fisheries, and also in the lake district farms, thermal waters of hydroelectric power plants, 
reservoirs, canals, rivers and coastal areas. 

 
Key words: commercial fish, cooking technique, quality and storage of fish, transportation of fish products. 
 
ɺʚʝʜʝʥʠʝ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʧʨʫʜʦʚʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʘʨʧ, (ʜʘʝʪ ʦʢʦʣʦ 75 % 
ʪʦʚʘʨʥʦʡ ʨʳʙʳ), ʠ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ - ʧʨʠʤʝʨʥʦ 22 % 
(ʙʝʣʳʡ ʘʤʫʨ, ʙʝʣʳʡ ʪʦʣʩʪʦʣʦʙ, ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙ), ʧʦʣʫ-
ʯʠʚʰʠʝ ʦʩʦʙʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʧʦʢʫʧʘʪʝʣʝʡ. ʇʦ-
ʤʠʤʦ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʚ ʨʳʙʦʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʚʳʝ 
ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚʠʜʳ ʨʳʙ - ʙʫʬʬʘʣʦ, ʘʤʝʨʠʢʘʥʩʢʠʡ 
(ʢʘʥʘʣʴʥʳʡ) ʩʦʤ, ʚʝʩʣʦʥʦʩ, ʟʘʚʝʟʝʥʥʳʝ ʠʟ-ʟʘ ʨʫʙʝʞʘ ʠ 
ʫʩʧʝʰʥʦ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʚʰʠʝʩʷ ʚ ʥʘʰʠʭ ʚʦʜʘʭ. 
ɾʠʚʘʷ ʪʦʚʘʨʥʘʷ ʨʳʙʘ - ʥʘʠʣʫʯʰʝʝ ʩʳʨʴʝ ʜʣʷ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʫʣʠʥʘʨʥʳʭ ʙʣʶʜ, ʠ ʧʦʵʪʦʤʫ ʦʥʘ 
ʚʳʩʦʢʦ ʮʝʥʠʪʩʷ, ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʫ ʥʘʩʝʣʝ-
ʥʠʷ. ʇʠʱʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʨʳʙʳ, ʨʘʟʜʝʣʘʥʥʦʡ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʧʦ ʚʢʫʩʦʚʳʤ 
ʠ ʧʠʪʘʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʠʱʫ, 
ʧʨʠʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʦʭʣʘʞʜʝʥʥʦʡ, ʘ ʪʝʤ ʙʦʣʝʝ ʠʟ ʤʦʨʦʞʝ-
ʥʦʡ ʨʳʙʳ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. 
ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʪʦʚʘʨʦʚʝʜʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩ-
ʮʠʧʣʠʥ ʂʫʨʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʦʦʧʝʨʘʮʠʠ. ʎʝʥʥʦʩʪʴ ʤʷʩʘ 
ʨʳʙʳ ʢʘʢ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦ-
ʣʠʯʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʵʣʝʤʝʥʪʦʚ, 
ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʷʩʘ ʨʳʙʳ, ʩʦʦʪʥʦʰʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ 
ʯʘʩʪʝʡ ʪʝʣʘ, ʥʦ ʠ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ 
ʫʨʦʚʥʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝ-
ʣʦʚʝʢʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʳʙʥʳʝ ʧʨʦʜʫʢʪʳ ʦʪʣʠ-

ʯʘʶʪʩʷ ʭʦʨʦʰʠʤʠ ʜʠʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʦʩʣʝ ʪʝʧ-
ʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʤʷʩʦ ʨʳʙʳ ʩʪʘʥʦʚʠʪʩʷ ʩʦʯʥʳʤ, ʨʳʭʣʳʤ, 
ʣʝʛʢʦ ʧʨʦʧʠʪʳʚʘʝʪʩʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʤʠ ʩʦʢʘʤʠ, ʯʪʦ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʧʝʨʝʚʘʨʠʚʘʥʠʶ ʠ ʫʩʚʦʝʥʠʶ ʦʨʛʘʥʠʟ-
ʤʦʤ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʇʨʠ 
ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʢʦʣʣʘʛʝʥ ʧʝʨʝʭʦʜʠʪ ʚ ʛʣʶʪʠʥ, ʢʦʪʦ-
ʨʳʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʛʠʜʨʦʬʠʣʴʥʦʩʪʴʶ, ʯʝʤ ʠ ʦʙʲʷʩʥʷ-
ʝʪʩʷ ʥʝʞʥʦʩʪʴ ʠ ʩʦʯʥʦʩʪʴ ʢʦʥʩʠʩʪʝʥʮʠʠ ʤʷʩʘ ʨʳʙʳ ʙʣʘʛʦ-
ʜʘʨʷ ʚʳʩʦʢʦʡ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʣʶʪʠʥʘ. 
ʇʨʠ ʚʘʨʢʝ ʠ ʞʘʨʢʝ ʨʳʙʘ ʪʝʨʷʝʪ ʚʩʝʛʦ ʣʠʰʴ ʦʢʦʣʦ 20 % 
ʚʣʘʛʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʷʩʦ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʯʪʠ 
ʚ ʜʚʘ ʩ ʣʠʰʥʠʤ ʨʘʟʘ ʙʦʣʴʰʝ. ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʨʳʙʝ ʘʟʦʪʠ-
ʩʪʳʝ ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʠʛʨʘʶʪ ʚʝʩʴʤʘ ʟʘʤʝʪʥʫʶ 
ʨʦʣʴ ʚ ʧʠʱʝʚʘʨʝʥʠʠ. ɺʦʟʜʝʡʩʪʚʫʷ ʥʘ ʥʝʨʚʥʳʝ ʦʢʦʥʯʘʥʠʷ 
ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʦʥʠ ʪʝʤ ʩʘʤʳʤ ʚʳʟʳʚʘʶʪ ʚʳ-
ʜʝʣʝʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʩʦʢʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚ-
ʣʝʥʠʶ ʘʧʧʝʪʠʪʘ ʠ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʧʠʱʠ [1].  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ 
ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʤʷʩʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʤʳʩʣʦʚʳʭ 
ʨʳʙ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʢʘʟʘʪʴ  ʠʭ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ.  

 
ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ ʤʷʩʘ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ 
 

ɺʠʜ ʨʳʙʳ 
ʉʦʜʝʨʞʘʥʠʝ,  % ʕʥʝʨʛʝʪʠ-

ʯʝʩʢʘʷ 
ʮʝʥʥʦʩʪʴ, 
ʢʢʘʣ/ʢɼʞ 

ʙʝʣʢʦʚ ʞʠʨʦʚ 

ʂʘʨʧ 16,0 3,6 96/402 
ʂʘʤʙʘʣʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ 15,7 3,0 90/376 
ʆʩʝʪʨ ʩʠʙʠʨʩʢʠʡ 15,8 15,4 202/845 
ʍʝʢ 16,6 2,2 86/360 
ʅʦʪʦʪʝʥʠʷ ʤʨʘʤʦʨʥʘʷ 14,8 10,7 156/653 
ʇʨʠʩʪʠʧʦʤʘ 19,6 1,1 88/368 
ʉʢʚʘʤʘ 15,1 3,3 90/377 
ʉʘʡʨʘ ʢʨʫʧʥʘʷ 18,6 20,8 262/1096 
ʄʦʡʚʘ ʦʩʝʥʥʷʷ 13,6 17,5 212/887 
ɹʘʪʪʝʨʬʠʰ ʦʩʝʥʥʠʡ 17,3 14,6 201/841 
ʀʢʨʘ ʣʦʩʦʩʝʚʘʷ  19,1 19,3 252 
ʂʨʝʚʝʪʢʠ 16,5 1,1 86 
ʃʦʩʦʩʴ 21,2 13,1 203 
ʃʦʙʩʪʝʨ 16,2 2,3 86 
ʆʢʫʥʴ ʤʦʨʩʢʦʡ (ʩʠʙʘʩ) 15,1 2,4 75 
ʉʝʣʴʜʴ ʘʪʣʘʥʪʠʯʝʩʢʘʷ ʩʦ-
ʣʝʥʘʷ 

 
18,9 

 
19 

 
254 

ʉʫʜʘʢ ʩʚʝʞʠʡ 19,1 0,8 85 
ʊʨʝʩʢʘ  17,2 - 71 
ʊʫʥʝʮ 22,1 16,5 226 

 
ɾʠʚʫʶ ʨʳʙʫ, ʧʦʩʪʫʧʘʶʱʫʶ ʚ ʪʦʨʛʦʚʣʶ, ʚʳʨʘʱʠʚʘʶʪ 

ʚ ʧʨʫʜʘʭ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ, ʘ 
ʪʘʢʞʝ ʚ ʦʟʝʨʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʪʝʨʤʘʣʴʥʳʭ ʚʦʜʘʭ ʛʠʜʨʦ-
ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʢʘʥʘʣʘʭ, ʨʝʢʘʭ ʠ ʧʨʠ-
ʙʨʝʞʥʳʭ ʟʦʥʘʭ ʤʦʨʝʡ. ʈʳʙʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʪʦʨʛʦʚ-
ʣʠ ʚ ʞʠʚʦʤ ʚʠʜʝ, ʦʪʣʠʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʡ ʚʳʥʦʩ-
ʣʠʚʦʩʪʴʶ ʠ ʞʠʟʥʝʩʪʦʡʢʦʩʪʴʶ ʢ ʢʠʩʣʦʨʦʜʥʦʤʫ ʛʦʣʦʜʘʥʠʶ, 
ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴʶ ʢ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʠ ʢʦʨʤʦʚʦʤʫ ʨʝʞʠ-
ʤʘʤ, ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪ ʧʝʨʝʚʦʟʢʫ ʠ ʭʨʘʥʝʥʠʝ ʚ ʩʘʜʢʘʭ. 
ʃʫʯʰʝ ʚʩʝʛʦ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʝʪ ʢʘʨʧ, ʷʚʣʷʶʱʠʡ-
ʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʪʦʚʘʨʥʦʡ ʨʳʙʳ, ʘ ʪʘʢʞʝ ʪʦʣʩʪʦʣʦʙʠʢ, 
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ʘʤʫʨ ʙʝʣʳʡ, ʢʘʨʘʩʴ, ʩʘʟʘʥ, ʣʠʥʴ, ʩʦʤ, ʙʝʩʪʝʨ, ʙʫʬʬʘʣʦ, ʩʦʤ 
ʢʘʥʘʣʴʥʳʡ, ʞʝʨʝʭ, ʧʣʦʪʚʘ, ʷʟʴ, ʙʝʣʦʛʣʘʟʢʘ, ʢʨʘʩʥʦʧʝʨʢʘ, 
ʫʛʦʨʴ. ʍʫʞʝ ʜʨʫʛʠʭ ʧʝʨʝʥʦʩʷʪ ʧʣʦʪʥʫʶ ʧʦʩʘʜʢʫ ʠ ʥʝʜʦʩ-
ʪʘʪʦʢ ʢʠʩʣʦʨʦʜʘ, ʘ ʧʦʵʪʦʤʫ ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʭ, ʩʪʨʦʛʦ 
ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠ-
ʨʦʚʢʠ ʬʦʨʝʣʴ, ʩʠʛʦʚʳʝ, ʢʦʨʶʰʢʘ, ʩʪʝʨʣʷʜʴ, ʣʝʱ, ʥʘʣʠʤ, 
ʩʫʜʘʢ, ʱʫʢʘ, ʪʨʝʩʢʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʞʠʚʦʤ ʚʠʜʝ ʟʘʛʦ-
ʪʘʚʣʠʚʘʶʪ ʪʦʣʴʢʦ ʟʜʦʨʦʚʫʶ, ʙʦʜʨʫʶ, ʫʧʠʪʘʥʥʫʶ ʨʳʙʫ, 
ʪʘʢ ʢʘʢ ʙʦʣʴʥʘʷ, ʪʨʘʚʤʠʨʦʚʘʥʥʘʷ, ʚʷʣʘʷ ʠ ʪʦʱʘʷ ʨʳʙʘ 
ʠʤʝʝʪ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ, ʘ ʚʦ ʚʨʝʤʷ ʧʝʨʝ-
ʚʦʟʦʢ ʠ ʭʨʘʥʝʥʠʷ ʙʳʩʪʨʦ ʟʘʩʳʧʘʝʪ [2]. 
ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʝʘʣʠʟʫʝʤʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʨʘʟʜʝʣʘʥʥʦʡ ʨʳʙʦʡ, 
ʧʦʪʨʦʰʝʥʦʡ ʩ ʛʦʣʦʚʦʡ ʠʣʠ ʦʙʝʟʛʣʘʚʣʝʥʥʦʡ ʠ ʚ ʤʝʥʴʰʝʤ 
ʢʦʣʠʯʝʩʪʚʝ ʠ ʚʠʜʝ ʬʠʣʝ, ʪʫʰʢʠ, ʨʳʙʳ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʟ-
ʜʝʣʢʠ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚ-
ʣʝʪʚʦʨʷʝʪ ʩʧʨʦʩ ʧʦʢʫʧʘʪʝʣʝʡ. ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ 
ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʢʫʧʘʪʝʣʴʩʢʦʛʦ ʩʧʨʦ-
ʩʘ ʥʘ ʤʦʨʦʞʝʥʫʶ ʨʳʙʫ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʛʦʪʦʚʥʦʩʪʠ ʢ 
ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʨʳʙʥʦʛʦ ʬʠʣʝ, ʨʳʙʳ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʟʜʝʣʢʠ, ʚ 
ʚʠʜʝ ʧʦʧʝʨʝʯʥʦ ʥʘʨʝʟʘʥʥʳʭ ʧʦʨʮʠʡ ʠʟ ʦʯʠʱʝʥʥʳʭ ʪʫh ʝʢ 
ʨʳʙʳ ʩ ʢʦʞʝʡ ʠ ʢʦʩʪʷʤʠ ʠ ʜʨ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦʪ 
ʬʘʢʪʦʨ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʠʚʰʠʤʩʷ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ 
ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʚʳʣʘʚʣʠʚʘʝʤʳʭ ʨʳʙ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʯʝʨʝʟ 
ʪʦʨʛʦʚʫʶ ʩʝʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʨʳʙʳ, 
ʢʦʪʦʨʳʝ ʙʳ ʚ ʤʦʨʦʞʝʥʦʤ ʚʠʜʝ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʨʦʩʦʤ. 
ɸʩʩʦʨʪʠʤʝʥʪ ʤʦʨʦʞʝʥʳʭ ʨʳʙʦʪʦʚʘʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩ-
ʰʠʨʝʥ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʟɹʦʚʘʥʠʷ ʜʣʷ 
ʧʠʱʝʚʳʭ ʮʝʣʝʡ ʥʝʨʳʙʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʩʣʘ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʎʝʥʪʨʘʣʴʥʦ-
ʏʝʨʥʦʟʝʤʥʳʡ ʨʝʛʠʦʥ ʠ ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 
ʚʦʜʥʦ-ʨʝʯʥʦʡ ʩʝʪʠ, ʩʚʦʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʦʡ ʧʨʦʜʫʢ-
ʮʠʠ ʥʝ ʠʤʝʶʪ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʦʩʪʘʚʦʢ ʧʨʦ-
ʜʫʢʮʠʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʝʨʥʦʚʳʤʠ, ʪʝʭʥʠʯʝ-
ʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦ-
ʜʦʚʦʣʴʩʪʚʠʷ [3]. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ 
ʨʳʙʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʥʝʯʥʦ ʞʝ, ʧʨʝʜʩʪʘʚʣʝʥ ʠʟ ʚʥʝ ʠ ʢʘʢ 
ʦʙʳʯʥʦ ʜʣʷ ʩʦʭʨʘʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʤʦʨʦʟʢʘ 
ʠʣʠ ʦʩʦʙʦʝ ʦʭʣʘʞʜʝʥʠʝ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝ-
ʣʷʶʱʠʤʠ ʢʘʯʝʩʪʚʦ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ, ʷʚʣʷʶʪʩʷ ʩʪʝʧʝʥʴ 
ʩʚʝʞʝʩʪʠ ʩʳʨʴʷ, ʫʩʣʦʚʠʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʨʘʟ-
ʤʦʨʘʞʠʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ 
ʟʘʛʦʪʦʚʣʷʝʪʩʷ ʥʘ ʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʘʭ, ʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ 
ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʥʘʧʨʘʚʣʷʝʪʩʷ ʨʳʙʘ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʚ ʥʝʡ 
ʧʦʩʤʝʨʪʥʦʛʦ ʦʢʦʯʝʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʦʚʘʥʠʝ ʦ 
ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʚʝʞʝʩʪʠ ʩʳʨʴʷ, ʥʘʧʨʘʚʣʷʝʤʦʛʦ ʥʘ ʟʘʤʦ-
ʨʘʞʠʚʘʥʠʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ 
ʦʩʥʦʚʥʦʤ ʩʦʙʣʶʜʘʝʪʩʷ [4]. 
ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʨʳʙʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥ-
ʜʝʥʮʠʷ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʠʤʝ-
ʥʷʝʤʳʭ ʜʣʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʩʢʦʨʦʤʦʨʦʟʠʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʘʤʦʨʘʞʠ-
ʚʘʥʠʷ ʜʦ -60Áʉ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʟ-
ʜʫʰʥʳʭ ʩʧʦʩʦʙʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 
ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʞʠʜʢʠʭ ʭʣʘʜʘʛʝʥʪʦʚ. ɺʩʝ ʵʪʦ ʧʦ-
ʟʚʦʣʷʝʪ ʧʦʜʥʷʪʴ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʳʭ ʤʦʨʦʞʝ-
ʥʳʭ ʨʳʙʦʪʦʚʘʨʦʚ. 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʩʧʦʩʦʙʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ. ʆʜʥʠʤ ʠʟ 
ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʚʦ ʬʣʶʠʜʠʟʘʮʠ-
ʦʥʥʦʤ ʩʣʦʝ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʜʫʢʪ ʧʦʜ ʚʣʠʷ-
ʥʠʝʤ ʩʠʣʴʥʦʡ ʩʪʨʫʠ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʘʧʨʘʚʣʝʥʥʦʡ 
ʩʥʠʟʫ ʚʚʝʨʭ, ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʪʨʘʥʩʧʦʨʪʝʨʘ, ʧʝʨʝʚʦʜʠʪʩʷ ʚʦ 
ʚʟʚʝʰʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʟʘʤʦʨʘʞʠʚʘʝʪʩʷ. ɹʣʘʛʦʜʘʨʷ ʭʦ-

ʨʦʰʝʤʫ ʢʦʥʪʘʢʪʫ ʧʨʦʜʫʢʪʘ ʩ ʭʦʣʦʜʥʳʤ ʚʦʟʜʫʭʦʤ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪʩʷ ʙʳʩʪʨʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ. 
ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʪʘʢʦʡ ʩʧʦʩʦʙ 
ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʠʟʜʝ-
ʣʠʡ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩʳ. 
ɼʣʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʤʝʣʢʦʡ ʨʘʩ-

ʬʘʩʦʚʢʝ ʠʩʧʦʣʴʟʫʶʪ ʩʧʠʨʘʣʴʥʦ-ʣʝʥʪʦʯʥʳʝ ʤʦʨʦʟʠʣʢʠ. 
ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʤʦʨʦʟʠʣʦʢ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ 
ʜʣʠʥʘ ʪʨʘʥʩʧʦʨʪʝʨʥʦʡ ʣʝʥʪʳ (ʜʦ 300 ʤ). ʉʦʟʜʘʚʘʝʤʳʡ ʚ 
ʤʦʨʦʟʠʣʢʝ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʣʝʥʪʳ ʠʥʪʝʥʩʠʚʥʳʡ ʚʦʟʜʫʰʥʳʡ 
ʧʦʪʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦʝ ʟʘʤʦʨʘʞʠʚʘ-
ʥʠʝ. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʚʦ ʤʥʦ-

ʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ 
ʢʨʠʦʛʝʥʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʨʳʙʳ ʠ ʨʳʙʦʧʨʦʜʫʢʪʦʚ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠʜʢʠʭ ʘʟʦʪʘ, ʚʦʟʜʫʭʘ, ʫʛʣʝʢʠʩʣʦʪʳ ʠ ʬʨʝ-
ʦʥʘ ï 12. ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʨʳ-
ʙʳ ʢʨʠʦʛʝʥʥʳʤʠ ʭʣʘʜʘʛʝʥʪʘʤʠ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʞʠʜʢʠʤ 
ʘʟʦʪʦʤ, ʧʨʠʤʝʥʷʶʪ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʢʨʠʦʛʝʥʥʦʛʦ ʤʝʪʦʜʘ 
ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ [5]. 
ɿʘʤʦʨʘʞʠʚʘʥʠʝ ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʣʠʰʴ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʜʫʢʪʘ (ʨʳʙʳ, ʨʳʙʥʦʛʦ ʬʠ-
ʣʝ) ʧʨʠʤʝʨʥʦ ʜʦ -5Áʉ, ʪ. ʝ. ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ 
ʢʨʠʪʠʯʝʩʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʘ ʟʘʪʝʤ ʧʨʦʜʫʢʪ 
ʟʘʤʦʨʘʞʠʚʘʝʪʩʷ ʚ ʚʦʟʜʫʰʥʦʡ ʤʦʨʦʟʠʣʢʝ. ʇʨʠʤʝʥʝʥʠʝ 
ʵʬʬʝʢʪʠʚʥʳʭ ʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʪʠʚ ʫʩʫʰʢʠ ʠ ʦʢʠʩʣʠ-
ʪʝʣʴʥʦʡ ʧʦʨʯʠ ʤʦʨʦʞʝʥʳʭ ʨʳʙʦʪʦʚʘʨʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-
ʥʠʝ ʫʧʘʢʦʚʢʠ, ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝ-
ʚʦʟʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʤʝʨʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʧʝʨʚʦʥʘ-
ʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʤʦʨʦʞʝʥʳʭ ʨʙrʦʪʦʚʘʨʦʚ. 
ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʣʝʜʷʥʦʡ ʛʣʘʟʫʨʠ, ʥʘʥʦʩʠʤʦʡ ʚ 

ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʤʦʨʦʞʝʥʫʶ ʨʳʙʫ ʠʣʠ 
ʙʨʠʢʝʪʳ, ʷʚʣʷʝʪʩʷ ʝʝ ʤʝʭʘʥʠʯʝʩʢʘʷ ʥʝʧʨʦʯʥʦʩʪʴ ʠ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʙʳʩʪʨʘʷ ʩʫʙʣʠʤʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʘʰʝʡ ʩʪʨʘ-
ʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʣʫʯʰʝ-
ʥʠʶ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʛʣʘʟʫʨʠ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚ ʨʘʩ-
ʪʚʦʨʳ ʜʣʷ ʛʣʘʟʠʨʦʚʘʥʠʷ ʚʝʱʝʩʪʚ, ʦʙʨʘʟʫʶʱʠʭ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʤʦʨʦʞʝʥʳʭ ʨʳʙʦʧʨʦʜʫʢʪʦʚ ʧʣʝʥʢʠ, ʤʘʣʦʧʨʦʥʠʮʘʝ-
ʤʳʝ ʜʣʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ. ʊʘʢ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣ ʧʨʝʜʣʦ-
ʞʝʥ ʤʝʪʦʜ ʛʣʘʟʠʨʦʚʘʥʠʷ ʨʳʙʳ ʠ ʨʳʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʦʜ-
ʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʢʘʨʙʦʢʩʠʤʝ-
ʪʠʣʮʝʣ-ʣʶʣʦʟʳ. ɺ ʨʷʜʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʨʘʟʨʘʙʦʪʘʥ ʛʣʘ-
ʟʠʨʦʚʦʯʥʳʡ ʩʦʩʪʘʚ, ʩʦʜʝʨʞʘʱʠʡ ʧʨʦʪʘʥʦʚʦʝ ʞʝʣʝ, ʧʨʠʛʦ-
ʪʦʚʣʝʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʘʣʴʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʘʣʴʛʠʥʘʪʘ ʥʘ-
ʪʨʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʘʣʴʮʠʝʚʳʭ ʩʦʣʝʡ. ʇʦʩʣʝ ʩʫʙʣʠʤʘʮʠʠ 
ʣʴʜʘ ʧʨʦʪʘʥʦʚʦʝ ʞʝʣʝ ʦʩʪʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʝ ʚ ʚʠʜʝ ʪʦʥʢʦʡ 
ʥʝ ʠʤʝʶʱʝʡ ʟʘʧʘʭʘ ʧʣʝʥʢʠ, ʧʨʝʜʦʭʨʘʥʷʶʱʝʡ ʝʛʦ ʦʪ ʦʙʝʟ-
ʚʦʞʠʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʛʣʘʟʠʨʦʚʘʥʠʠ ʘʮʝʪʠʣʠʨʦ-
ʚʘʥʥʳʝ ʤʦʥʦʛʣʠʮʝʨʠʜʳ, ʷʚʣʷʶʱʠʝʩʷ ʭʦʨʦʰʠʤʠ ʵʤʫʣʴʛʘ-
ʪʦʨʘʤʠ, ʧʣʘʩʪʠʬʠʢʘʪʦʨʘʤʠ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ ʦʢʠʩʣʠ-
ʪʝʣʴʥʦʡ ʧʦʨʯʠ ʞʠʨʦʚ. 
ɿʘ ʨʫʙʝʞʦʤ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʧʘ-

ʢʦʚʳʚʘʥʠʝ ʨʳʙʦʧʨʦʜʫʢʮʠʠ ʜʦ ʠʣʠ ʧʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʚ 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʪʘʨʫ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʛʝʨʤʝʪʠʯ-
ʥʳʝ ʢʦʨʦʙʢʠ ʠʟ ʧʣʘʩʪʤʘʩʩʳ ʠʣʠ ʢʘʨʪʦʥʘ, ʧʦʢʨʳʪʳʝ ʚʦʜʦ-
ʧʨʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ: ʧʦʣʠʵʪʠʣʝʥʦʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩ 
ʧʘʨʘʬʠʥʘʤʠ ʠʣʠ ʚʦʩʢʘʤʠ, ʩʦʧʦʣʠʤʝʨʘʤʠ ʵʪʠʣʝʥʘ ʠ ʚʠ-
ʥʠʣʘʮʝʪʘʪʘ ʠ ʜʨ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ 
ʤʦʨʦʞʝʥʦʡ ʨʳʙʦʧʨʦʜʫʢʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʚʩʝ ʰʠʨʝ 
ʚʥʝʜʨʷʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (-30Áʉ, ʘ 
ʜʣʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ -40, -50Áʉ), ʘ ʪʘʢ-
ʞʝ ʩʪʘʙʠʣʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠ-
ʤʦʚ ʚ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨʘʭ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦ ʤʠʥʠʤʫʤʘ 
ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʦʢʠʩ-
ʣʠʪʝʣʴʥʦʡ ʧʦʨʯʠ ʞʠʨʘ. 
ʉʪʘʙʠʣʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠʤʝʝʪ ʙʦʣʴh ʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʦʨʦ-
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ʞʝʥʦʡ ʨʳʙʦʧʨʦʜʫʢʮʠʠ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ, 
ʥʦ ʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʧʝʨʝʚʘʣʢʝ, ʛʜʝ ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʦʣʝʙʘʥʠʡ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʠ. ʇʦʩʣʝ-
ʜʫʶʱʘʷ ʟʘʛʨʫʟʢʘ ʚ ʢʘʤʝʨʳ ʭʦʣʦʜʠʣʴʥʠʢʘ ʧʨʦʜʫʢʪʦʚ, 
ʧʦʜʚʝʨʛʰʠʭʩʷ ʩʠʣʴʥʦʤʫ çʦʪʝʧʣʝʥʠʶè ʧʨʠ ʪʨʘʥʩʧʦʨʪʠ-
ʨʦʚʢʝ, ʫʭʫʜʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʥʠʭ ʠ ʦʪʨʠʮʘ-
ʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʨʘʥʝʝ ʟʘ-
ʛʨʫʞʝʥʥʦʡ ʚ ʭʦʣʦʜʠʣʴʥʠʢ. ʈʳʙʘ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʧʦʨʪʷ-
ʱʠʤʩʷ ʧʨʦʜʫʢʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ ʩʦ-
ʜʝʨʞʠʪ ʤʥʦʛʦ ʚʣʘʛʠ ʠ ʤʦʞʝʪ ʦʙʩʝʤʝʥʷʪʴʩʷ  ʤʠʢʨʦʬʣʦ-
ʨʦʡ ʯʝʨʝʟ ʢʠʰʝʯʥʠʢ, ʩʣʠʟʴ ʢʦʞʠ ʠ ʞʘʙʨʳ. ɺʳʩʦʢʘʷ 
ʚʣʘʞʥʦʩʪʴ ʪʢʘʥʝʡ, ʥʝʞʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʳʰʝʯʥʳʭ ʚʦʣʦ-
ʢʦʥ, ʦʪʩʫʪʩʪʚʠʝ ʧʣʦʪʥʳʭ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 
ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʭ ʚ ʪʝʣʝ ʨʳʙʳ. ʋ ʥʝʜʦʙʨʦʢʘ-
ʯʝʩʪʚʝʥʥʦʡ ʨʳʙʳ ʛʣʘʟʘ ʚʧʘʣʳʝ, ʯʝʰʫʷ ʧʦʢʨʳʪʘ ʩʣʠʟʴʶ, 
ʞʘʙʨʳ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʤʷʩʦ ʣʝʛʢʦ ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʢʦʩʪʠ, 
ʙʨʶʰʢʦ ʚʟʜʫʪʦ, ʟʘʧʘʭ ʛʥʠʣʦʩʪʥʳʡ. ʀʥʦʛʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʨʘʟʨʫʰʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʚʠ ʬʝʨʤʝʥʪʘʤʠ ʤʠʢʨʦʙʦʚ 
ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚʜʦʣʴ ʧʦʟʚʦʥʦʯʥʠʢʘ, 
ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʨʦʟʦʚʦ-ʢʨʘʩʥʳʡ ʮʚʝʪ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ 
ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʦʢʦʤ, ʧʦʣʫʯʠʚʰʠʤ ʥʘʟʚʘ-
ʥʠʝ çʟʘʛʘʨè. ʇʦʩʢʦʣʴʢʫ ʩʚʝʞʝʚʳʣʦʚʣʝʥʥʘʷ ʨʳʙʘ ʧʦʨ-
ʪʠʪʩʷ, ʝʝ ʥʝʤʝʜʣʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪ ï ʤʦʶʪ, ʧʦʪʨʦʰʘʪ, 
ʨʘʟʜʝʣʳʚʘʶʪ, ʟʘʪʝʤ ʦʭʣʘʞʜʘʶʪ ʠ ʭʨʘʥʷʪ ʧʨʠ ʪʝʤʧʝʨʘ-
ʪʫʨʝ ʦʪ 0 ʜʦ ï1

0
ʉ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʚʦʜʠʪʴ ʚ ʣʝʜ, ʠʩʧʦʣʴ-

ʟʫʝʤʳʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʳʙʳ, ʘʥʪʠʩʝʧʪʠʢʠ ʠ ʘʥʪʠʙʠʦʪʠ-
ʢʠ. ʍʨʘʥʝʥʠʝ ʨʳʙʳ, ʚ ʙʠʦʤʠʮʠʥʦʚʦʤ ʣʴʜʫ ʫʚʝʣʠʯʠʚʘʝʪ 
ʝʛʦ ʩʨʦʢ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ɼʦʣʴʰʝ ʚʩʝʛʦ ʨʳʙʘ ʭʨʘʥʠʪ-
ʩʷ ʚ ʛʘʟʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʫʧʘʢʦʚʢʝ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʧʣʝ-
ʥʦʢ. ɺ ʪʘʢʦʡ ʫʧʘʢʦʚʢʝ ʩʦʟʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʢʠʩʣʦʨʦʜʘ ʠ 
ʥʘʢʘʧʣʠʚʘʶʱʠʡʩʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 
ʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ ï ʛʣʘʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʦʨʯʠ. 
ʋʧʘʢʦʚʢʘ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʦʭʨʘʥʷʝʪ ʨʳʙʫ, ʢʘʢ ʦʙʲʝʢʪ 
ʪʦʚʘʨʘ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʤʠʢʨʦʙʘʤʠ 
ʠʟʚʥʝ. 
ɺʳʚʦʜʳ. 1. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʘʢʫʧʘʝʤʦʡ ʨʳʙʳ ʠ 

ʚʳʧʫʩʢʘʝʤʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 
ʟʘ ʩʯʝʪ: ʧʨʠʤʝʥʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ, 
ʛʣʫʙʦʢʦʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ, 
ʦʩʦʙʝʥʥʦ ʩ ʧʦʥʠʞʝʥʥʦʡ ʪʦʚʘʨʥʦʡ ʮʝʥʥʦʩʪʴʶ; ʨʘʟʨʘʙʦʪʢʠ 
ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʙʝʟʦʪʭʦʜʥʦʛʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʫʧʘ-
ʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʧʦʩʦʙʦʚ ʫʧʘʢʦʚʢʠ, ʧʝʨʝʚʦʟʢʠ, 
ʭʨʘʥʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ. 
2. ɺʘʞʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʳʙʦʢʫ-

ʣʠʥʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʚ ʟʘʨʫʙʝʞʥʦʡ, ʪʘʢ ʠ ʦʪʝʯʝʩʪ-
ʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʷʚʣʷʝʪʩʷ ʚʳʨʘʙʦʪʢʘ ʙʳʩʪʨʦʟʘʤʦʨʦʞʝʥ-
ʥʳʭ ʢʫʣʠʥʘʨʥʳʭ ʠʟʜʝʣʠʡ ʠ ʛʦʪʦʚʳʭ ʨʳʙʥʳʭ ʙʣʶʜ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ, ʥʦ ʠ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʦʜʥʷʪʴ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʠʟʜʝ-
ʣʠʡ. 
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ʈʝʬʝʨʘʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʫʜʘʢʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʚʝʜʫʪʩʷ ʩ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. 
ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ  ʚʳʨʘʱʠʚʘʥʠʝʤ ʩʫʜʘʢʘ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ 
ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʚʠʜʦʚ ʨʳʙ, ʜʦ ʢʦʥʮʘ ʥʝ ʨʝʰʝʥʳ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʦʜʨʘʱʠʚʘʥʠʷ ʣʠ-
ʯʠʥʦʢ ʠ ʤʦʣʦʜʠ. ʇʦʜʨʘʱʠʚʘʥʠʝ ʣʠʯʠʥʢʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ ʚ ʨʳʙʦʚʦʜʩʪʚʝ, ʧʨʠ 
ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʥʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ ʧʝʨʝʙʦʝʚ ʩ ʢʦʨʤʘʤʠ. ʅʘʠʙʦʣʝʝ  ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʩʪʠ ʠʤʧʝʨʘʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʧʠʱʠ. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣ ʧʦʜʙʦʨ ʢʦʤʙʠ-
ʥʠʨʦʚʘʥʥʳʭ ʩʭʝʤ ʢʦʨʤʣʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʩʦʯʝʪʘʥʠʷ ʞʠʚʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ, ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ 
ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʠʯʠʥʦʢ  ʩʫʜʘʢʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʫʜʘʢʘ 
ʙʳʣʘ ʚʩʝʛʜʘ ʚʳʰʝ ʚ ʪʝʭ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʜʦʣʷ ʞʠʚʳʭ ʢʦʨʤʦʚ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ. ʃʠʯʠʥʢʠ ʩʫʜʘʢʘ ʥʝ ʧʠʛʤʝʥʪʠʨʦʚʘʥʳ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʥʘʧʦʣʥʷʝʤʦʩʪʴ ʢʠʰʝʯʥʠʢʘ ʪʝʤ ʠʣʠ ʠʥʳʤ ʚʠʜʦʤ ʢʦʨʤʘ. ɺ ʢʦʥʪʨʦʣʝ ʠ ʚʘʨʠʘʥʪʘʭ ʩ 
ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʞʠʚʳʭ ʥʘʫʧʣʠʫʩʦʚ ʧʦʯʪʠ ʧʦʣʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʢʠʰʝʯʥʠʢʘ ʫ 50 % ʧʨʝʜʣʠʯʠʥʦʢ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 
ʯʝʨʝʟ 40 ʤʠʥʫʪ, ʧʦ ʠʩʪʝʯʝʥʠʠ 90 ʤʠʥʫʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ 81 %. ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʩʫʭʦʡ ʜʝʢʘʧ-
ʩʫʣʠʨʦʚʘʥʥʦʡ ʘʨʪʝʤʠʝʡ  ʥʘʧʦʣʥʝʥʠʝ ʢʠʰʝʯʥʠʢʘ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦ ʧʦ ʚʨʝʤʝʥʠ. ʊʦʣʴʢʦ ʫ 30 % ʧʨʝʜ-
ʣʠʯʠʥʢʠ ʯʝʨʝʟ 90 ʤʠʥʫʪ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʦʨʤʣʝʥʠʷ ʚ ʢʠʰʝʯʥʠʢʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʢʦʨʤ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ  ʧʦʢʘʟʘʪʝʣʴ ʚʳ-
ʞʠʚʘʝʤʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʪʘʢʞʝ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʦʜʥʦʜʥʝʚʥʳʝ 
ʞʠʚʳʝ ʥʘʫʧʣʠʫʩʳ ʘʨʪʝʤʠʠ.  
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Essay. Researches on studying pike perch in our country and abroad have being conducted since the end of the last cen-

tury. However, a number of problems connected with pike perch rearing as one of the species of fish most difficult for rearing 
aren't solved yet up to the present moment, because of the difficulties arising at early stages of the fish larva nursery. Larva  
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nursery is the most difficult and labour-intensive process in fishing industry which excludes feeding irregularity. The most 
essential imperative factor for the development and viability is the quantity and quality of food. The tasks of the research con-
tained selection of the combined feeding schemes with various options of a combination of live and artificial food optimal for 
the satisfaction of pike perch larva needs. The results of the research showed that pike perch survival was always higher in 
those options where the share of live food was maximized. The pike perch larva isnôt pigmented that allows to estimate objec-
tively the fullness of intestines with this or that type of food. In the control and options with the prevalence of live nauplius 
almost full filling of intestines was recorded by 50% of yolk sac larva within 40 minutes, in 90 minutes this indicator was 
81%. In the second option by feeding with dry decapsulated brine shrimp the intestines filling took a lot of time. Only 30% of 
yolk sac larva in 90 minutes after the beginning of feeding had food in their intestines. The highest survival rate was recorded 
also in the control option where only one-day live brine shrimp nauplius was used. The work is prepared in the frame of the 
research project "The development of fishing and technological standards of rearing recently domnisticated objects of aquacul-
ture and receiving new species of fish (ench, pike perch)", made-to-order of the Ministry of Agriculture of the Russian Federa-
tion from federal budget resources  in 2017. 

 
Keywords: nursery, industrial methods, yolk sac larva and pike perch larva, abiotic and biotic factors, survival, cannibal-

ism, brine shrimp naupliusa, dry decapsulated  brine shrimp. 
 
ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. ʆʩʦʙʝʥʥʦʩʪʴ  ʙʠʦʣʦ-
ʛʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʨʳʙ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʩ ʤʦʤʝʥ-
ʪʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʚʥʝ ʤʘʪʝ-
ʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʟʘʚʠ-
ʩʠʤʦʩʪʴ ʵʪʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ  ʠ ʝʝ ʩʦʩʪʦʷʥʠʷ.  ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʨʳʙ ʢ 
ʫʩʣʦʚʠʷʤ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ  ʦʪʨʘʞʘʶʪ ʚ ʩʝʙʝ ʥʝ 
ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʵʤʙʨʠʦʥʘʣʴʥʦ-
ʛʦ ʧʝʨʠʦʜʘ, ʪʦ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʯʝʨʪʳ  ʚʩʝʭ ʦʩʪʘʣʴ-
ʥʳʭ ʧʝʨʠʦʜʦʚ ʞʠʟʥʠ [1].  
ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʫʜʦʚʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ 

ʩʝʛʦʣʝʪʦʢ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʨʳʙʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
ʚʳʧʫʩʢ ʚ ʚʦʜʦʝʤ ʣʠʯʠʥʦʢ ʥʘ ʩʪʘʜʠʠ ʩʤʝʰʘʥʥʦʛʦ ʧʠʪʘ-
ʥʠʷ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʧʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʟʘʨʳʙʣʝʥʠʶ 
ʧʨʝʜʰʝʩʪʚʫʝʪ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠ-
ʪʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʦʦ-
ʧʣʘʥʢʪʦʥʘ, ʘ ʪʘʢ ʞʝ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʥʝʜʦʧʫʱʝʥʠʶ ʨʘʟ-
ʚʠʪʠʷ ʭʠʱʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʍʠʱʥʳʝ ʞʝ ʚʠʜʳ ʨʳʙ, ʚ ʯʘ-
ʩʪʥʦʩʪʠ, ʩʫʜʘʢ ʚʩʝʣʷʶʪʩʷ ʚ ʥʘʛʫʣʴʥʳʝ ʧʨʫʜʳ, ʚ ʢʦʪʦʨʳʭ 
ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʳʨʦʩʪʥʳʭ ʢʦʨʤʦʚʘʷ ʙʘʟʘ (ʚ ʯʘʩʪʠ ʤʝʣʢʦʛʦ 
ʟʦʦʧʣʘʥʢʪʦʥʘ), ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠ-
ʪʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʙʠʦʮʝʥʦʟʝ  ʥʘʛʫʣʴʥʳʭ ʚʦʜʦʝʤʦʚ, ʢʘʢ 
ʧʨʘʚʠʣʦ,  ʨʘʟʚʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʱʥʳʭ ʙʝʩ-
ʧʦʟʚʦʥʦʯʥʳʭ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʣʠʯʠʥʦʢ 
ʪʘʢʠʭ ʭʠʱʥʳʭ ʚʠʜʦʚ ʨʳʙ ʢʘʢ ʦʢʫʥʴ ʠ ʝʨʰ.  
ʊʘʢʞʝ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ  ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʚʩʝʣʝʥʠʝ ʚ ʚʦʜʦʝʤ ʩʦʚʧʘʜʘʝʪ ʩ ʪʘʢʠʤʠ  ʢʨʠʪʠ-
ʯʝʩʢʠʤʠ ʩʪʘʜʠʷʤʠ ʠ ʵʪʘʧʘʤʠ ʚ ʵʤʙʨʠʦʛʝʥʝʟʝ ʩʫʜʘʢʘ, ʢʘʢ 
ʧʝʨʝʭʦʜ ʥʘ  ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠ ʚ ʧʦʩʪʵʤʙʨʠʦʛʝʥʝʟʝ - ʩ 
ʵʪʘʧʦʤ ʧʦʣʥʦʛʦ ʨʘʩʩʘʩʳʚʘʥʠʷ ʞʝʣʪʢʘ. 
ʋ  ʥʝʧʠʪʘʶʱʠʭʩʷ ʣʠʯʠʥʦʢ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʪʘʚʘʥʠʝ  

ʚ ʨʘʟʚʠʪʠʠ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʛʦʣʦʜʘʥʠʠ  ʣʠʯʠʥʦʢ  ʠʟʤʝ-
ʥʷʝʪʩʷ ʠʭ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ. ɺʩʢʦʨʝ ʧʦʩʣʝ 
ʥʘʯʘʣʘ ʛʦʣʦʜʘʥʠʷ ʥʘʩʪʫʧʘʝʪ ʦʩʪʘʥʦʚʢʘ ʨʦʩʪʘ, ʧʨʝʜʰʝʩʪ-
ʚʫʶʱʘʷ  ʧʨʝʜʩʤʝʨʪʥʦʤʫ ʫʢʦʨʦʯʝʥʠʶ ʪʝʣʘ ʣʠʯʠʥʦʢ. ʋ 
ʠʩʪʦʱʝʥʥʳʭ ʣʠʯʠʥʦʢ ʪʝʣʦ ʠʩʢʨʠʚʣʝʥʦ, ʢʠʰʝʯʥʠʢ  ʥʘʭʦ-
ʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʜʝʛʝʥʝʨʘʮʠʠ.  ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʩʚʦʝʥʠʷ ʢʦʨʤʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 
ʛʣʫʙʦʢʠʤʠ ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʰʝʜʰʠʤʠ 
ʚ ʠʭ  ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ [2]. 
ɻʦʣʦʜʘʥʠʶ ʣʠʯʠʥʦʢ ʚ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʘʭ ʯʘʩʪʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʦʤʝʥʪ ʟʘʨʳʙʣʝʥʠʷ ʥʝʨʝʜʢʦ ʩʦʚ-
ʧʘʜʘʝʪ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ 
ʠʤʝʥʥʦ ʩ ʚʝʩʝʥʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ  ʪʝʤ-
ʧʝʨʘʪʫʨʘ ʚʦʜʳ ʦʧʫʩʢʘʝʪʩʷ ʛʦʨʘʟʜʦ ʥʠʞʝ ʦʧʪʠʤʘʣʴʥʳʭ 
ʟʥʘʯʝʥʠʡ. ɸʢʪʠʚʥʦʩʪʴ ʣʠʯʠʥʦʢ  ʚ ʮʝʣʦʤ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʚ 
ʧʦʠʩʢʘʭ ʧʠʱʠ ʩʠʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʠ,  ʝʩʣʠ ʜʦ ʵʪʦʛʦ ʤʦ-
ʤʝʥʪʘ ʣʠʯʠʥʢʠ, ʥʝ ʥʘʡʜʷ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʤʝʣʢʠʭ 
ʬʦʨʤ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʥʝ ʥʘʯʘʣʠ ʧʠʪʘʪʴʩʷ, ʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʭʦʜ ʩʝʛʦʣʝ-

ʪʦʢ ʩʫʜʘʢʘ ʩ ʝʜʠʥʠʮʳ ʧʨʫʜʦʚʦʡ ʧʣʦʱʘʜʠ, ʙʫʜʫʪ ʥʠʯʪʦʞ-
ʥʦ ʤʘʣʳ.   
ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʩʧʨʦʩ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʪʦʚʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʘ ʪʘʢ ʞʝ ʠ ʥʘ ʨʳʙʦʧʦʩʘ-
ʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩʫʜʘʢʘ, ʥʘʯʠʥʘʷ ʦʪ ʧʦʜʨʦʱʝʥʥʦʡ ʣʠ-
ʯʠʥʢʠ ʠ ʜʦ ʨʳʙʳ ʩ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʦʡ ʩʨʝʜʥʝʰʪʫʯʥʦʡ 
ʤʘʩʩʦʡ.  
ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʙʘʚʦʯʥʦʡ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʦʣʠ-

ʢʫʣʴʪʫʨʝ ʨʳʙʳ ʩʫʜʘʢ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʪʘʢʠʤʠ ʭʠʱʥʳʤʠ ʨʳʙʘʤʠ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʦʢʫʥʴ 
ʠʣʠ ʱʫʢʘ. ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʫʜʘʢ (Sander lucioperca) ʦʙ-
ʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʪʝʤʧʦʤ ʨʦʩʪʘ. ʅʘ ʧʨʠʨʦʩʪ 
ʝʜʠʥʠʮʳ  ʤʘʩʩʳ ʪʝʣʘ  ʩʫʜʘʢʘ ʪʨʝʙʫʝʪʩʷ 3,5 ʢʛ ʩʦʨʥʦʡ 
ʨʳʙʳ, ʧʨʦʪʠʚ 10 ʢʛ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʱʫʢʠ. ʂʨʦʤʝ ʵʪʦ-
ʛʦ, ʚʩʝʣʝʥʠʝ ʱʫʢʠ, ʦʢʫʥʷ ʚ ʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʥʘʛʫʣʴ-
ʥʳʝ ʚʦʜʦʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʚʦʟʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʦʙʣʦʚʠʪʴ 
ʠ ʦʩʫʰʠʪʴ, ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦ-
ʜʷʱʠʭʩʷ ʧʦʧʫʣʷʮʠʡ ʵʪʠʭ ʚʠʜʦʚ ʨʳʙ, ʩʧʦʩʦʙʥʳʭ ʥʘʥʦ-
ʩʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʚʳʨʘʱʠʚʘʝʤʳʤ ʢʘʨʧʦʚʳʤ ʚʠ-
ʜʘʤ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʝʜʝʥʠʷ ʩʫʜʘʢʘ  
ʚ ʚʦʜʦʝʤʘʭ ʩ ʤʥʦʛʦʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʠʭʪʠʦʬʘʫʥʳ ʚʝʩʴ-
ʤʘ ʚʳʩʦʢʘ [3].  
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʩʫʜʘʢʘ 

(ʧʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʝʣʠʦʨʘʪʦʨʘ)  
ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳ-
ʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʤʳʩʣʦʚʳʭ ʟʘʧʘ-
ʩʦʚ ʩʫʜʘʢʘ; ʧʦʚʳʰʝʥʠʝ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʛʫʣʴʥʳʭ 
ʚʦʜʦʝʤʦʚ; ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʩʫʜʘʢʘ  ʚ ʚʠʜʫ ʝʛʦ ʚʳʩʦʢʠʭ ʛʘʩ-
ʪʨʦʥʦʤʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʜʘʢʘ ʜʣʷ ʟʘ-
ʨʳʙʣʝʥʠʷ  ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 
ʩʧʦʨʪʠʚʥʦʛʦ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ [4, 5]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʫʜʘʢʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ 

ʟʘ ʨʫʙʝʞʦʤ ʚʝʜʫʪʩʷ ʩ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʆʜʥʘʢʦ 
ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ  ʚʳʨʘ-
ʱʠʚʘʥʠʝʤ ʩʫʜʘʢʘ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʜʣʷ 
ʨʘʟʚʝʜʝʥʠʷ ʚʠʜʦʚ ʨʳʙ, ʜʦ ʢʦʥʮʘ ʥʝ ʨʝʰʝʥʳ, ʛʣʘʚʥʳʤ 
ʦʙʨʘʟʦʤ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʨʘʥʥʠʭ ʵʪʘ-
ʧʘʭ ʧʦʜʨʘʱʠʚʘʥʠʷ ʣʠʯʠʥʦʢ ʠ ʤʦʣʦʜʠ. 
ʉʥʠʞʝʥʠʝ ʧʨʝʩʩʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ 

ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʞʠʟʥʠ 
ʩʫʜʘʢʘ ʤʦʞʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʨʳʙʦʚʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [6, 7].  
ʀʟ ʤʥʦʞʝʩʪʚʘ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʙʠʦʪʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʨʘʟʚʠ-
ʪʠʝ ʨʳʙ, ʥʝ ʚʩʝ ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʚʘʞʥʳ ʜʣʷ ʥʠʭ, ʘ 
ʥʝʢʦʪʦʨʳʝ ʧʨʦʩʪʦ ʠʥʜʠʬʬʝʨʝʥʪʥʳ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪ-
ʚʝʥʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠʤʧʝʨʘʪʠʚ-
ʥʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘ-
ʯʝʩʪʚʦ ʧʠʱʠ. ʅʘʠʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʧʨʦʪʝʢʘʥʠʷ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʳʙ ʥʘ 
ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʙʫʜʫʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʧʨʠ ʦʧʪʠ-
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ʤʘʣʴʥʦʤ ʠʣʠ ʜʘʞʝ ʠʟʙʳʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʧʨʝʜʧʦʯʠ-
ʪʘʝʤʦʡ ʜʘʥʥʳʤ ʚʠʜʦʤ ʨʳʙ ʧʠʱʠ [8].  
ʅʝʘʜʝʢʚʘʪʥʦʩʪʴ ʩʪʘʨʪʦʚʦʛʦ ʢʦʨʤʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ ʤʦʣʦʜʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʨʘʱʠʚʘʥʠʷ ʚ 
ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʋ ʩʫʜʘʢʘ ʣʠʯʠʥʢʠ ʠʤʝʶʪ 
ʤʝʣʢʠʝ ʨʘʟʤʝʨʳ ʠ ʥʘʯʠʥʘʶʪ ʧʠʪʘʪʴʩʷ  ʧʨʠ ʥʝʟʘʚʝʨʰʝʥ-
ʥʦʤ ʨʘʟʚʠʪʠʠ  ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʠ ʧʨʦʮʝʩʩʳ 
ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʧʠʱʠ ʫ ʥʠʭ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 
ʪʘʢʦʚʳʭ ʫ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. ʇʨʠ ʧʦʜʙʦʨʝ ʢʦʤʧʦʥʝʥʪʦʚ 
ʜʣʷ ʩʪʘʨʪʦʚʳʭ ʢʦʨʤʦʚ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ 
ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ ʚʳʩʦʢʦʙʝʣʢʦʚʳʤ ʢʦʤʧʦʥʝʥʪʘʤ [9, 10].   
ʈʦʣʴ ʘʨʪʝʤʠʠ ʩʘʣʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʙʝʣʢʦʚʦʛʦ ʩʪʘʨʪʦʚʦ-

ʛʦ ʢʦʨʤʘ ʠ ʙʝʣʢʦʚʳʭ ʜʦʙʘʚʦʢ  ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ 
ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʘ. ɿʘ ʨʫʙʝʞʦʤ ʝʝ ʥʘʟʳʚʘʶʪ ʞʠʚʳʤ 
ʢʦʨʤʦʤ ʥʦʤʝʨ ʦʜʠʥ. ʆʩʦʙʘʷ ʮʝʥʥʦʩʪʴ ʘʨʪʝʤʠʠ ʠ ʝʝ ʜʠʘ-
ʧʘʟʠʨʫʶʱʠʭ  ʷʠʮ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ ʦʙʲʝʢʪʦʚ  ʦʧʨʝ-
ʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ: ʚʩrʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ (ʜʦ 
60% ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ) ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʥʝʟʘʤʝ-
ʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ; ʤʝʣʢʠʤʠ 
ʨʘʟʤʝʨʘʤʠ ʥʘʫʧʣʠʡ  ʩ ʤʷʛʢʠʤ ʪʦʥʢʠʤ  ʥʘʨʫʞʥʳʤ ʩʢʝʣʝ-
ʪʦʤ, ʠʩʢʣʶʯʘʶʱʠʤ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤʳ [11].   
ʆʜʥʘʢʦ ʧʨʠ ʠʥʢʫʙʠʨʦʚʘʥʠʠ ʩʫʭʠʭ ʟʘʤʦʨʦʞʝʥʥʳʭ 

ʜʠʘʧʘʟʠʨʫʶʱʠʭ ʷʠʮ ʘʨʪʝʤʠʠ ʩʘʣʠʥʘ  ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ 
ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ: 

1. ʀʥʢʫʙʘʮʠʷ ʘʨʪʝʤʠʠ ʚ ʧʦʣʝʚʳʭ ʮʝʭʘʭ ʚʝʩʴʤʘ ʟʘ-
ʪʨʫʜʥʠʪʝʣʴʥʘ ʚ ʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʦʛʨʝʚʘ ʠ ʧʦʜ-
ʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʝʤʢʦʩʪʷʭ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ 
ʠʥʢʫʙʘʮʠʷ ʥʘ ʫʨʦʚʥʝ 26-30

ʦ
ʉ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʤʧʝʨʘʪʫ-

ʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʚ ʥʝʦʪʘʧʣʠʚʘʝʤʦʤ ʘʥʛʘʨʝ ʚ 
ʥʦʯʥʦʝ ʚʨʝʤʷ ʦʧʫʩʢʘʝʪʩʷ ʜʦ 3-10

ʦ
ʉ. 

2. ʇʨʦʮʝʩʩ ʩʦʨʪʠʨʦʚʢʠ ʚʳʢʣʶʥʫʚʰʠʭʩʷ ʥʘʫʧʣʠʝʚ ʦʪ 
ʧʫʩʪʳʭ ʦʙʦʣʦʯʝʢ ʠ ʥʝʚʳʢʣʶʥʫʚʰʠʭʩʷ ʷʠʮ ʟʘʥʠʤʘʝʪ ʦʧ-
ʨʝʜʝʣʝʥʥʫʶ ʧʣʦʱʘʜʴ ʠ ʪʨʝʙʫʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʯʪʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʚ ʧʦʣʝʚʳʭ ʫʩ-
ʣʦʚʠʷʭ.  

3. ʀ ʩʘʤʘʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, ʥʝ ʧʦʜʜʘʶʱʘʷʩʷ 
ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ ï ʟʘʯʘʩʪʫʶ ʩʫʭʠʝ ʟʘʤʦʨʦʞʝʥʥʳʝ 
ʷʡʮʘ ʘʨʪʝʤʠʠ, ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʫ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ 
ʠʥʢʫʙʠʨʫʶʱʠʝʩʷ ʚ ʘʙʩʦʣʶʪʥʦ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, 
ʠʤʝʶʪ ʥʝʩʪʘʙʠʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʭʦʜʘ ʞʠʚʳʭ ʥʘʫʧʣʠ-
ʝʚ.  ʊʦ ʝʩʪʴ ʚ ʦʜʥʦʡ ʠʥʢʫʙʘʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ ʚʩʭʦʞʝʩʪʴ 
ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 70 ï 80 %, ʘ ʚ ʜʨʫʛʦʡ ʙʳʪʴ 5 ï 10 %.   
ʇʦʜʨʘʱʠʚʘʥʠʝ ʣʠʯʠʥʢʠ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʡ ʠ ʪʨʫʜʦ-

ʝʤʢʠʡ ʧʨʦʮʝʩʩ ʚ ʨʳʙʦʚʦʜʩʪʚʝ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ 
ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ ʧʝʨʝʙʦʝʚ ʩ ʢʦʨʤʘʤʠ. ɺ 
ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣ ʧʦʜʙʦʨ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 
ʩʭʝʤ ʢʦʨʤʣʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʩʦʯʝʪʘʥʠʷ 
ʞʠʚʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ, ʦʧʪʠʤʘʣʴʥʳʭ ʩ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʠʯʠʥʢʠ ʩʫʜʘʢʘ, ʩ 
ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʦʣʦʜʠ ʧʦʩʣʝ ʚʳʧʫʩʢʘ 
ʝʝ ʚ ʚʦʜʦʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʨʘɦ ʠʚʘʥʠʷ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ  ʧʨʝʜʣʠʯʠʥʢʘʭ ʠ ʣʠʯʠʥʢʘʭ ʩʫʜʘʢʘ.  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ  ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʝʜʣʠ-
ʯʠʥʢʠ  ʥʘ ʵʪʘʧʝ  ʵʥʜʦʛʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʦʚʝʨʰʘʶʱʠʝ 
ʘʢʪʠʚʥʳʝ ʧʣʘʚʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʣʠʯʠʥʦʢ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʭ ʝʤʢʦʩʪʷʭ ʩ ʦʙʲʝʤʦʤ 

ʚʦʜʳ 0,1 ʤ
3
 ʠʩʭʦʜʷ ʠʟ ʧʣʦʪʥʦʩʪʠ 15000 ʰʪ./ʤ

3
. ʇʣʦʪʥʦʩʪʴ 

ʧʦʩʘʜʢʠ  ʙʳʣʘ ʦʜʠʥʘʢʦʚʘ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘ. ʂʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʝʨʚʳʝ ʜʚʘ ʜʥʷ 18 ʨʘʟ ʚ 
ʩʫʪʢʠ, ʩʣʝʜʫʶʠɦʝ 3 ʜʥʷ - 16 ʨʘʟ ʚ ʩʫʪʢʠ, ʟʘʪʝʤ 5 ʜʥʝʡ  -  
14 ʨʘʟ ʚ ʩʫʪʢʠ. ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʢʦʨʤ ʚʥʦʩʠʣʩʷ ʩ ʠʟ-
ʙʳʪʢʦʤ. 
ɺʦ ʚʨʝʤʷ ʧʦʜʨʘʱʠʚʘʥʠʷ ʥʘ ʧʨʝʜʣʠʯʠʥʢʘʭ ʠ ʣʠʯʠʥ-

ʢʘʭ ʩʫʜʘʢʘ ʙʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʰʝʩʪʴ ʚʘʨʠʘʥʪʦʚ ʩʦʯʝʪʘ-
ʥʠʡ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ  ʢʦʨʤʦʚ (ʨʠʩʫʥʦʢ 1).  ɺ 
ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʥʷʣʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʚʠʜ 
ʢʦʨʤʘ. ʇʦʩʢʦʣʴʢʫ ʩʫʜʘʢ ʥʘ ʵʪʘʧʝ ʩʤʝʰʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʚ 
ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʧʦʪʨʝʙʣʷʝʪ ʤʝʣʢʠʝ ʬʦʨʤʳ 
ʟʦʦʧʣʘʥʢʪʦʥʘ, ʧʨʝʜʧʦʯʠʪʘʷ ʢʦʣʦʚʨʘʪʦʢ, ʢʦʧʝʧʦʜ, ʘ ʪʘʢ 
ʞʝ ʠʭ ʷʡʮʘ ʠ ʥʘʫʧʣʠʫʩʳ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʙʳʣ ʚr -
ʙʨʘʥ 1 ʚʘʨʠʘʥʪ. 

ʉʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʦʚʳʭ 
ʨʘʮʠʦʥʦʚ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʳʙ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ  ʨʘʟ-
ʚʠʪʠʷ, ʦʢʘʟʳʚʘʝʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʤʝʪʘ-
ʙʦʣʠʟʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʨʛʘʥʠʟʤ ʚʝʱʝʩʪʚʘʤʠ ʠ 
ʵʥʝʨʛʠʝʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [12]. ɺ 
ʵʪʦʡ ʩʚʷʟʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʦʨʤʣʝʥʠʷ ʩʫʭʦʡ 
ʢʦʨʤ ʧʦʜʙʠʨʘʣʩʷ ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʜʦʩʪʫʧʥʦʩʪʠ,  ʧʦʣ-
ʥʦʮʝʥʥʦʩʪʠ ʠ  ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1). 
ʇʦ ʜʘʥʥʳʤ ʆ.ɸ. ʇʠʩʴʤʝʥʥʦʡ [13], ʚʠʜʫ ʩʢʣʦʥʥʦʩʪʠ 

ʢ ʢʘʥʥʠʙʘʣʠʟʤʫ ʩʤʝʨʪʥʦʩʪʴ ʩʫʜʘʢʘ ʥʘ 18 ʩʫʪʢʠ ʚʳʨʘ-
ʱʠʚʘʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʥʫʪʴ 30 ï 70 %. ʆʩʦʙʝʥʥʦ ʦʱʫ-
ʪʠʤʳ ʧʦʪʝʨʠ ʦʪ ʢʘʥʥʠʙʘʣʠʟʤʘ ʧʨʠ ʠʥʜʫʩʪʨʠʘʣʥɹʳʭ 
ʩʧʦʩʦʙʘʭ ʨʘʟʚʝʜʝʥʠʷ ʩʫʜʘʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʠʭ 
ʧʣʦʪʥʦʩʪʝʡ ʧʦʩʘʜʢʠ ʣʠʯʠʥʦʢ ï 40 ʠ ʙʦʣʝʝ ʵʢʟ./ʣ. ʇʨʠ 
ʵʪʦʤ, ʬʘʢʪʦʨ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʤʦʣʦʜʠ ʧʠʱʝʡ, ʚʝʨʦ̫ ʪʥʦ, 
ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʢʘʥʥʠʙʘʣʠʟʤʘ.  ʆʥ ʥʘ-
ʙʣʶʜʘʝʪʩʷ ʢʘʢ ʧʨʠ ʥʠʟʢʦʡ, ʪʘʢ ʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-
ʢʦʡ ʙʠʦʤʘʩʩʝ ʢʦʨʤʦʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʨʳʙʦʚʦʜʥʳʭ ʝʤ-
ʢʦʩʪʷʭ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʣʠʯʠʥʢʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘ-
ʧʦʚ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʘʢʪʠʚʠʟʘʮʠʷ ʭʠʱʥʠ-
ʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʚ ʩʠʣʫ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠʭ  ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ. 
ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʧʦʜʨʘʱʠʚʘʥʠʷ ʚ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʦʩʪʘ-
ʚʠʣʘ 10 ʩʫʪʦʢ ʠ ʧʨʦʭʦʜʠʣʘ ʜʦ ʵʪʘʧʘ ʉ  ʧʦ ʉ. ɻ. ʂʨʳʞʘ-
ʥʦʚʩʢʦʤʫ [14, 15], ʵʪʦ 2-ʡ ʠ 3-ʡ ʵʪʘʧʳ ʣʠʯʠʥʦʯʥʦʛʦ ʧʝ-
ʨʠʦʜʘ ʞʠʟʥʠ ʩʫʜʘʢʘ, ʧʦ ʂ.ɻ. ʂʦʥʩʪʘʥʪʠʥʦʚʫ [16], ʵʪʦ ï  
IV  ʵʪʘʧ. ʉ.ɻ ʂʨʳʞʘʥʦʚʩʢʠʡ [14, 15] ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʪʘʧ 
ʉ  ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦ ʜʨʫʛʦʝ ʩʦʩʪʦʷʥʠʝ ʣʠʯʠʥʢʠ. ʇʨʦʠʩ-
ʭʦʜʷʪ ʪʘʢʠʝ ʚʘʞʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʘʢ 
ʥʘʧʦʣʥʝʥʠʝ ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʧʫʟʳʨʷ ʚʦʟʜʫʭʦʤ; ʧʦʣʥʳʡ 
ʧʝʨʝʭʦʜ ʥʘ ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 
ʞʝʣʪʦʢ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ 
ʚʝʩ ʪʝʣʘ ʣʠʯʠʥʢʠ; ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʧʣʘʚʥʠʢʦʚʘʷ 
ʩʢʣʘʜʢʘ, ʫʩʠʣʝʥʠʝ ʭʚʦʩʪʦʚʦʡ ʣʦʧʘʩʪʠ ʧʦʚʳʰʘʝʪ ʩʢʦ-
ʨʦʩʪʴ ʜʚʠʞʝʥʠʷ  ʠ ʦʙʣʝʛʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʦʚʠʪʴ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʜʚʠʛʘʶʱʫʶʩʷ ʜʦʙʳʯʫ. ʋʚʝʣʠʯʝʥʠʝ 
ʨʪʘ, ʝʛʦ ʧʦʜʚʠʞʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʟʘʭʚʘʪʳʚʘʪʴ ʙʦʣʝʝ 
ʢʨʫʧʥʳʝ ʢʦʨʤʦʚʳʝ ʦʨʛʘʥʠʟʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʵʪʦʤ 
ʵʪʘʧʝ ʣʠʯʠʥʢʠ ʧʝʨʝʭʦʜʷʪ ʚ ʢʘʯʝʩʪʚʝʥʥʦ ʜʨʫʛʦʝ ʩʦʩʪʦʷ-
ʥʠʝ. ʀʟʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ  ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʣʠʯʠʥ-
ʢʠ, ʥʦ ʜʘʞʝ ʝʝ ʪʝʤʧ ʨʦʩʪʘ. 

 
ʊʘʙʣʠʮʘ 1 - ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʨʠʤʝʥʷʝʤʳʭ  ʢʦʨʤʘʭ 

ɺʠʜ ʢʦʨʤʘ 
ʇʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ, % 

ʙʝʣʢʠ ʞʠʨʳ ʫʛʣʝʚʦʜ  r ʟʦʣʘ 

ʅʘʫʧʣʠʠ  ʘʨʪʝʤʠʠ 41,6 23,1 22,7 6,6 

ɼʝʢʘʧʩʫʣʠʨʦʚʘʥʥʘʷ ʘʨʪʝʤʠʷ 42,3 22,5 21,4 7,5 

ʃʘʨʚʠʚʘ   ʇʨʦɺʠʥ 65,0 11,0 0,1* 9,9 

ʇʨʠʤʝʯʘʥʠʝ * - ʫʢʘʟʘʥʦ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ 
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ʈʠʩʫʥʦʢ 1 ï ʆʙʱʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ ʩʫʜʘʢʘ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʢʦʨʤʦʚ 

ɺʠʜ ʨʳʙʳ ɺʘʨʠʘʥʪ ʢʦʨʤʣʝʥʠʷ 
1 2 3 3.1 3.2 4 4.1 4.2 

                 ɺʳʞʠʚʘʝʤʦʩʪʴ ʧʦʩʣʝ ʧʦʜʨʘʱʠʚʘʥʠʷ, % 

ʉʫʜʘʢ 55 35 51 39 25 50 28 18 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘ-
ʥʠʷ ʧʨʝʜʣʠʯʠʥʢʠ ʠ ʣʠʯʠʥʢʠ ʩʫʜʘʢʘ ʧʝʨʝʭʦʜʷʪ ʦʪ ʵʥʜʦ-
ʛʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʢ ʧʠʪʘʥʠʶ ʚʥʝʰʥʝʡ ʧʠʱʝʡ, ʪʦ ʝʩʪʴ 
ʩʦʚʝʨʰʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʩʤʝʥʘ ʬʦʨʤ ʦʙʤʝʥʘ ʚʝ-
ʱʝʩʪʚ,  ʧʝʨʝʩʪʨʦʡʢʘ   ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘ-
ʩʪʫʧʘʶʱʘʷ ʢʘʢ ʚʦ ʚʩʝʤ ʦʨʛʘʥʠʟʤʝ, ʪʘʢ ʠ ʚ ʦʪʜʝʣʴʥʳʭ 
ʝʛʦ ʯʘʩʪʷʭ ʠ ʦʨʛʘʥʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦ-
ʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʵʢʩʧʝ-
ʨʠʤʝʥʪʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʝ ʣʠʯʠʥʦʢ, ʙʳʣʘ 
ʚʳʙʨʘʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ [8,14,17,18].   
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʫʜʘʢʘ ʙʳʣʘ ʚʩʝʛʜʘ 
ʚʳʰʝ ʚ ʪʝʭ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʜʦʣʷ ʞʠʚʳʭ ʢʦʨʤʦʚ ʙʳʣʘ 
ʤʘʢʩʠʤʘʣʴʥʦʡ (ʪʘʙʣʠʮʘ 2). ʉʘʤʳʡ ʚʳʩʦʢʠʡ  ʧʦʢʘʟʘʪʝʣʴ 
ʚʳʞʠʚʘʝʤʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, 
ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʦʜʥʦʜʥʝʚ-
ʥʳʝ ʞʠʚʳʝ ʥʘʫʧʣʠʫʩʳ ʘʨʪʝʤʠʠ. 
ʃʠʯʠʥʢʠ ʩʫʜʘʢʘ ʥʝ ʧʠʛʤʝʥʪʠʨʦʚʘʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʥʘʧʦʣʥʷʝʤʦʩʪʴ ʢʠʰʝʯʥʠʢʘ ʪʝʤ ʠʣʠ 
ʠʥʳʤ ʚʠʜʦʤ ʢʦʨʤʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʢʦʨʤ, ʠʤʝʷ ʢʦʨʠʯ-
ʥʝʚʫʶ ʦʢʨʘʩʢʫ, ʨʝʟʢʦ ʦʪʣʠʯʘʣʩʷ ʧʦ ʮʚʝʪʫ ʦʪ ʞʠʚʳʭ ʠ  
ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʥʘʫʧʣʠʝʚ. ʇʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘ-
ʮʠʶ ʞʠʚʳʭ ʥʘʫʧʣʠʡ ʦʪ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ  ʘʨʪʝʤʠʠ 
ʙʳʣʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ. ɺ ʢʦʥʪʨʦʣʝ ʠ 
ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʞʠʚʳʭ ʥʘʫʧʣʠʫʩʦʚ ʧʦʯʪʠ 
ʧʦʣʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʢʠʰʝʯʥʠʢʘ ʫ 50 % ʧʨʝʜʣʠʯʠʥʦʢ 
ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʯʝʨʝʟ 40 ʤʠʥʫʪ, ʧʦ ʠʩʪʝʯʝʥʠʠ 90 
ʤʠʥʫʪ  ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ 81 %.  ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥ-
ʪʝ ʥʘʧʦʣʥʝʥʠʝ ʢʠʰʝʯʥʠʢʘ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʘʩ-
ʪʷʥʫʪʦ ʧʦ ʚʨʝʤʝʥʠ. ʊʦʣʴʢʦ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 90 ʤʠʥʫʪ ʫ 
30 % ʧʨʝʜʣʠʯʠʥʢʠ ʚ ʢʠʰʝʯʥʠʢʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʢʦʨʤ. 

ʀʟʫʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʥʘʧʦʣʥʝʥʠʷ ʢʠʰʝʯʥʠʢʘ, ʩʪʨʫʢ-
ʪʫʨʳ ʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ, ʘ ʪʘʢ ʞʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʚʝʜʝ-
ʥʠʝʤ ʧʦʜʨʘʱʠʚʘʝʤʳʭ ʣʠʯʠʥʦʢ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦ ʚʩʝʭ 
ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʞʠʚʳʭ ʥʘʫʧʣʠʡ ʩʫʜʘʢ ʥʘ 
ʠʟʫʯʝʥʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʢʨʘʡʥʝ ʠʟʙʠʨʘʪʝʣʴʥʦ ʦʪ-
ʥʦʩʠʪʩʷ ʢ ʚʳʙʦʨʫ ʢʦʨʤʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʠ-
ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʞʠʚʳʝ ʥʘʫʧʣʠʠ ʩʪʦʷʪ ʥʘ ʧʝʨʚʦʤ ʤʝʪʝ, 
ʚʪʦʨʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʘʷ ʩʫʭʘʷ ʘʨʪʝ-
ʤʠʷ. ʇʨʠʩʫʪʩʪʚʠʝ ʩʫʭʦʛʦ ʢʦʨʤʘ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦ-
ʣʠʯʝʩʪʚʘʭ ʚ ʢʠʰʝʯʥʠʢʘʭ ʠʟʫʯʘʝʤʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ  ʙʳ-
ʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʚʘʨʠʘʥʪʘʭ 4.1 ʠ 4.2 ʠ, ʩʦʩʪʘʚʠʣʦ 3 ï 
5 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʘʞʝʥʥʦʡ ʥʘ ʧʦʜʨʘʱʠʚʘ-
ʥʠʝ ʣʠʯʠʥʢʠ. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2 ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʧʨʦʮʝʥʪʘ 

ʞʠʚʳʭ ʥʘʫʧʣʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʦʢʘʟʘʪʝʣʴ ʚʳʞʠʚʘʝʤʦ-
ʩʪʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʯʠʥʘʤʠ: ʩʫʜʘʢ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʝʜʘʝʪ ʞʠʚʦʡ ʢʦʨʤ, ʧʨʠ ʝʛʦ ʥʝʭʚʘʪʢʝ 
ʧʝʨʝʭʦʜʠʪ ʥʘ ʧʠʪʘʥʠʝ ʩʫʭʦʡ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʘʨʪʝ-
ʤʠʝʡ; ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʫʭʠʭ ʢʦʨʤʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʩʢʦʨʦʩʪʴʶ ʠʭ ʦʩʝʜʘʥʠʷ ʥʘ ʜʥʦ ʨʳʙʦʚʦʜʥʦʡ ʝʤʢʦʩʪʠ; 
ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʘʷ ʘʨʪʝʤʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʢʫʩʩʪ-
ʚʝʥʥʳʤ ʢʦʨʤʦʤ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʥʘʭʦ-
ʜʠʪʩʷ ʚ ʪʦʣʱʝ ʚʦʜʳ, ʛʜʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʠʪʘʪʴʩʷ ʧʨʝʜ-
ʣʠʯʠʥʢʠ ʠ ʣʠʯʠʥʢʠ ʩʫʜʘʢʘ. ɹʳʩʪʨʦ ʦʩʝʜʘʷ ʥʘ ʜʥʦ, ʠʩ-
ʢʫʩʩʪʚʝʥʥʳʡ ʢʦʨʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʤʦʣʦ-
ʜʠ.   
ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ ʚ ʧʝʨʠʦʜ 
ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʠ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʚ ʮʝ-
ʣʷʭ ʧʦʣʫʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʦʡ ʞʠʟʥʝ-

ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, % 

50 + 50 

10 + 90 

45 + 45 + 10 

33 + 33 + 33 

 

15 + 15 + 70 

30 + 70 

3 

 

3.1 

 

3.2 

 

4 

 

4.1 

 

4.2 

 

ɺɸʈʀɸʅʊʓ ʂʆʈʄʆɺʓʍ ʈɸʎʀʆʅʆɺ 

   ʊʦʣʴʢʦ ʞʠʚʳʝ        

    ʥʘʫʧʣʠʠ                           

    ʘʨʪʝʤʠʠ 

ɼʝʢʘʧʩʫʣʠʨʦʚʘʥ-

ʥʘʷ  ʩʫʭʘʷ ʘʨʪʝ-

ʤʠʷ 

ʈʘʟʨʘʙʦʪʢʘ ʩʭʝʤ ʢʦʨʤʣʝʥʠʷ ʣʠʯʠʥʦʢ ʜʦ ʩʪʘʜʠʠ   
ʥʘʧʦʣʥʝʥʠʷ ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʧʫʟʳʨʷ                                                         
(ʩʪʘʜʠʷ ʉ ʧʦ ʉ. ɻ. ʂʨʳʞʘʥʦʚʩʢʦʤʫ)                                                                                 

ɾʠʚʳʝ ʥʘʫʧʣʠʠ + 

ʩʫʭʘʷ ʜʝʢʘʧʩʫʣʠʨʦ-

ʚʘʥʥʘʷ ʘʨʪʝʤʠʷ 

 

ɾʠʚʳʝ ʥʘʫʧʣʠʠ + ʩʫʭʘʷ 

ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʘʷ ʘʨʪʝ-

ʤʠʷ +   ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʢʦʨʤ 

 
1 ʂ 

 

2 
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ʩʪʦʡʢʦʡ ʤʦʣʦʜʠ ʩʫʜʘʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʝʜʥʝʨʝʩʪʦʚʦ-
ʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʚʧʣʦʪʴ ʜʦ ʵʪʘʧʘ ʧʦʣʫ-
ʯʝʥʠʷ ʢʦʥʝʯʥʦʡ ʨʳʙʦʚʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʯʠʪʳʚʘʪʴ 
ʩʧʝʮʠʬʠʢʫ ʵʢʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʨʘ-
ʱʠʚʘʝʤʦʡ ʨʳʙʳ.  
ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʨʘʱʠʚʘʥʠʷ ʩʫʜʘʢʘ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʦʜʥʦʜʥʝʚ-
ʥʳʭ ʥʘʫʧʣʠʫʩʦʚ ʘʨʪʝʤʠʠ ʩʘʣʠʥʘ. ʋʯʠʪʳʚʘʷ ʨʷʜ ʩʣʦʞ-
ʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 
ʠʥʢʫʙʘʮʠʠ ʩʫʭʠʭ ʟʘʤʦʨʦʞʝʥʥʳʭ ʷʠʮ ʘʨʪʝʤʠʠ, ʥʝʦʙʭʦ-
ʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʠʥʢʫʙʘʮʠʠ ʧʨʦʚʦʜʠʪʴ 
ʦʮʝʥʢʫ ʠʭ ʢʘʯʝʩʪʚʘ. ɺ ʩʣʫʯʘʝ ʧʦʜʦʟʨʝʥʠʷ ʥʘ ʥʝ ʚʳʩʦʢʠʡ 
ʧʨʦʮʝʥʪ çʚʩʭʦʞʝʩʪʠè ʥʘʫʧʣʠʫʩʦʚ ʥʘ ʠʥʢʫʙʘʮʠʶ ʩʣʝʜʫ-
ʝʪ ʟʘʣʦʞʠʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʦʨʦʞʝʥʥʳʭ ʷʠʮ. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʆɹʄɽʅʅʓʍ ʇʈʆʎɽʉʉʆɺ ʂʆʈʆɺ ʄʀʅɽʈɸʃʔʅʆʁ ʇʆɼʂʆʈʄʂʆʁ  
 
ɸʍʄɽʊʆɺɸ ɺ.ɺ.,  
ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʦʨʬʦʣʦʛʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ  
ʌɻɹʆʋ ɺʆ ʋʣʴʷʥʦʚʩʢʠʡ ɻɸʋ. 
 
ʇʋʃʔʏɽʈʆɺʉʂɸʗ ʃ.ʇ.,  
ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ, ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ɺʉʕ  
ʌɻɹʆʋ ɺʆ ʋʣʴʷʥʦʚʩʢʠʡ ɻɸʋ. 
 
ʄɽʈʏʀʅɸ ʉ.ɺ., 
ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ, ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ɺʉʕ  
ʌɻɹʆʋ ɺʆ ʋʣʴʷʥʦʚʩʢʠʡ ɻɸʋ. 

 
ʈʝʬʝʨʘʪ. ʎʝʣʴ ʨʘʙʦʪʳ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ ï ʧʨʠʨʦʜʥʦʛʦ ʤʝʨʛʝʣʷ ʥʘ ʫʨʦ-

ʚʝʥʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ  ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ. ʆʧʳʪʳ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚʘʭ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦ-
ʜʳ. ʇʝʨʚʘʷ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʘ ʦʩʥʦʚʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ (ʆʈ),  ʚʪʦʨʘʷ ï ʆʈ + 2 % ʤʝʨʛʝʣʷ (ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ) ʦʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ, ʘ ʪʨʝʪʴʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʆʈ + 4 % ʤʝʨʛʝʣʷ. ʀʟʫʯʝʥʠʝ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ Hitachi, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠʩʩʣʝʜʦʚʘʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ 
ʤʝʪʦʜʦʤ, ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʳʭ ʜʦʝʢ.  ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʤʦʣʦʯʥʳʭ 
ʢʦʨʦʚ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʳ ʚ ʪʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʚ 
ʩʳʚʦʨʦʪʢʝ ʠʭ ʢʨʦʚʠ ʨʷʜʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 7,1.. 6,4 % (P<0,05é0,01); ʛʣʶʢʦʟʳ 9,5é 
17,2 % (P<0,05é0,01); ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʥʘ 22,0é20,4 % (P<0,05é0,01); ʭʦʣʝʩʪʝʨʠʥʘ 10,8é6,1 %; ʬʦʩʬʦʣʠʧʠʜʦʚ 
ʥʘ 6,57é11,0 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʟʠʣʩʷ ʫʨʦʚʝʥʴ ʤʦʯʝʚʠʥʳ ʥʘ 17,0 é 18,5 % 
(P<0,05é 0,01),  ʢʨʝʘʪʠʥʠʥʘ ʥʘ 5,7 é 9,1 %. ɺ ʤʦʣʦʢʝ ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʚʝʣʠʯʠʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʟʘʤʝʥʠ-
ʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʥʘ 12,8 é 13,7 % (ʚ ʪ.ʯ. ʠʟʦʣʝʡʮʠʥʘ, ʣʝʡʮʠʥʘ, ʣʠʟʠʥʘ, ʪʨʠʧʪʦʬʘʥʘ, ʘʨʛʠʥʠʥʘ, ʧʨʦʣʠʥʘ, ʪʠʨʦʟʠʥʘ 
ʠ ʩʝʨʠʥʘ) ʠ ʟʘʤʝʥʠʤʳʭ ʥʘ 9,7é 8,4 % (ʚ ʪ.ʯ. ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʛʠʩʪʠʜʠʥʘ, ʧʨʦʣʠʥʘ, ʛʣʠʮʠʥʘ, ʬʝʥʠʣʘʣʘʥʠʥ) 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɺʚʝʜʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ ʚ ʨʘʮʠʦʥ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʦʙʝʩʧʝʯʠʣʦ ʨʦʩʪ ʠʭ ʤʦ-
ʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʥʘ 1 ʜʦʡʥʫʶ ʢʦʨʦʚʫ ʧʨʠ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʟʠʩʥʫʶ ʞʠʨʥʦʩʪʴ (3,6 %) 
ʧʦʚʳʩʠʣʩʷ ʩ 16 ʢʛ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦ 18é20 ʢʛ, ʪʦ ʝʩʪʴ ʥʘ 12,5...25 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʙʦʛʘʱʝ-
ʥʠʝ ʨʘʮʠʦʥʦʚ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʦʡ ï ʤʝʨʛʝʣʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʳ-
ʰʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ, ʩʪʠʤʫʣʠʨʫʷ ʩʠʥʪʝʟ ʤʦʣʦʢʘ.  
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Essay. The aim of the work is to study the effect of mineral fertilizing - natural marl on the level of metabolism in the organ-

ism of dairy cows. Experiments were made on dairy cows of Holstein breed. The first group received the main economic diet 
(OP), the second - OR + 2% marl (Ulyanovsk region) from the dry matter of the diet, and the third respectively - OP + 4% marl. 
The study of biochemical indicators was carried out using a Hitachi apparatus, the amino acids were examined by chromatograph-
ic method, the milk productivity was determined by the results of control docks. Introduction to the diet of dairy cows of the 2 nd 
and 3 rd groups during the production cycle of mineral top dressing promoted an increase in the serum of their blood of a number 
of biochemical parameters: total protein by 7.1 .. 6.4% (P <0.05 ... 0, 01); glucose 9,5 ... 17,2% (P <0,05 ... 0,01); acetic acid by 
22.0 ... 20.4% (P <0.05 ... 0.01); cholesterol 10.8 ... 6.1%; phospholipids at 6.57 ... 11.0% compared with the control. At the same 
time, the level of urea decreased by 17.0 ... 18.5% (P <0.05 ... 0.01), creatinine by 5.7 ... 9.1 %. In the milk of the experimental 
cows, the concentration of essential amino acids increased by 12.8 ... 13.7% (including isoleucine, leucine, lysine, tryptophan, 
arginine, proline, tyrosine and serine) and replaceable by 9.7 ... 8.4 % (including aspartic acid, histidine, proline, glycine, phenyl-
alanine) as compared to the control. The introduction of mineral fertilizing in the diet of dairy cows ensured the growth of their 
milk productivity. The average daily milk yield per 1 milch cow, when recalculated for basic fat content (3.6%), increased from 
16 kg at the beginning of the experiment to 18 ... 20 kg, that is by 12.5 ... 25% compared to the control. Enrichment of rations of 
dairy cows with mineral top dressing - marl of the Ulyanovsk region increases the intensity of metabolism of proteins, fats and 
carbohydrates in their bodies, stimulating the synthesis of milk. 

 
Key words: mineral additive, cows, protein, glucose, cholesterol, amino acids. 
 
ɺʚʝʜʝʥʠʝ. ʇʦʣʫʯʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʥʠʤʘʝʪ 

ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦ-
ʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, 
ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʦʨʤʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠ ʦʧʨʝʜʝ-
ʣʷʶʱʠʤ [1, 2, 3]. ɹʘʣʘʥʩʠʨʦʚʘʥʠʝ ʨʘʮʠʦʥʦʚ ʧʦ ʦʨʛʘʥʠʯʝ-
ʩʢʠʤ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʜʦ ʩʝʛʦ-
ʜʥʷʰʥʝʛʦ ʜʥʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʞʠʚʦʪʥʦʚʦʜʩʪ-
ʚʘ ʈʌ, ʧʦʩʢʦʣʴʢʫ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦ-
ʨʦʚ, ʨʘʩʭʦʜ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ, ʝʝ ʩʝʙʝʩʪʦʠ-
ʤʦʩʪʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ  ʧʨʦʠʟʚʦʜʩʪʚʘ [4, 5]. ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʠʜʝʪ ʘʢʪʠʚʥʳʡ ʥʘʫʯʥʳʡ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʠ 
ʙʝʟʦʧʘʩʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ, ʩʪʠʤʫʣʷʪʦʨʦʚ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [6, 7, 8, 9, 10].  
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ  ʢʦʨʦʚʘʭ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ. ɾʠʚʦʪʥʳʝ 
ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ,  ʧʝʨʚʘʷ - ʧʦʣʫʯʘʣʘ 
ʦʩʥʦʚʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ (ʆʈ),  ʚʪʦʨʘʷ ï ʆʈ + 2 % 
ʧʨʠʨʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ (ʤʝʨʛʝʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʋʣʴʷʥʦʚ-
ʩʢʦʡ ʦʙʣʘʩʪʠ) ʦʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ, ʘ ʪʨʝʪʴʷ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ï ʆʈ + 4 % ʤʝʨʛʝʣʷ. ɼʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʧʳʪʘ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʢʦʨʦʚʳ ï ʘʥʘʣʦʛʠ 
ʧʦ 6 ʛʦʣʦʚ ʚ ʢʘʞʜʫʶ. ʀʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ Hitachi. ʆʮʝʥʢʫ ʤʦ-
ʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʣʘʢʪʘ-
ʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʳʭ ʜʦʝʢ ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ. 
ɸʤʠʥʦʢʠʩʣʦʪʳ ʠʩʩʣʝʜʦʚʘʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ (ʤʝʪʦ-
ʜʦʤ ɸɸɸ-ʊ339, ʏʝʭʦʩʣʦʚʘʢʠʷ). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʣʘʢ-

ʪʠʨʫʶʱʠʭ ʢʦʨʦʚ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʳ ʚ ʪʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʛʦ ʮʠʢʣʘ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 
ʧʦʚʳʰʝʥʠʶ ʚ ʩʳʚʦʨʦʪʢʝ ʠʭ ʢʨʦʚʠ ʨʷʜʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ: ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 7,1.. 6,4 % (P<0,05é0,01); 
ʛʣʶʢʦʟʳ 9,5é 17,2 % (P<0,05é0,01); ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 
ʥʘ 22,0é20,4 % (P<0,05é0,01); ʭʦʣʝʩʪʝʨʠʥʘ 10,8é6,1 %; 
ʬʦʩʬʦʣʠʧʠʜʦʚ ʥʘ 6,57é11,0 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦ-
ʣʝʤ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʢʨʦʚʠ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʣʦ 
ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʙʦʣʠʪʦʚ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ, 
ʪʘʢʠʭ ʢʘʢ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ ʥʘ 17,0é18,5 % 
(P<0,05é0,01), ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʢʨʝʘʪʠʥʠʥʘ ʥʘ 5,7é9,1 % 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 1).  

 
ʊʘʙʣʠʮʘ 1 - ʇʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦ-ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
 ʧʦʢʘʟʘʪʝʣʷ 

ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 
1-ʢʦʥʪʨʦʣʴ 2-ʛʨʫʧʧʘ 3-ʛʨʫʧʧʘ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 76,768°0,734 82,197°0,698* 81,676°0,745* 
% ʦʪ ʢʦʥʪʨʦʣʷ 100,0 107,1 107,1 
ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 3,938°0,253 3,268°0,178* 3,209°0,183* 
% ʦʪ ʢʦʥʪʨʦʣʷ 100,0 83,0 81,5 
ʆʩʪʘʪʦʯʥʳʡ ʘʟʦʪ, ʤʤʦʣʴ/ʣ 21,023°0,697 21,181°0,927 21,677°0,888 
% ʦʪ ʢʦʥʪʨʦʣʷ 100,0 100,8 103,1 
ʂʨʝʘʪʠʥʠʥ, ʤʢʤʦʣʴ/ʣ 103,02°2,67 97,12°1,93 93,61°1,89 
% ʦʪ ʢʦʥʪʨʦʣʷ 100,0 94,3 90,9 
ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 2,733°0,144 2,993°0,170 3,204°0,177* 
% ʦʪ ʢʦʥʪʨʦʣʷ 100,0 109,5 117,2 
ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʤʛ % 8,218°0,220 10,024°0,230* 9,892°0,232* 
% ʦʪ ʢʦʥʪʨʦʣʷ 100,0 122,0 120,4 
ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 3,64°0,164 4,033°0,235 3,862°0,246 
% ʦʪ ʢʦʥʪʨʦʣʷ 100,0 110,80 106,10 
ʌʦʩʬʦʣʠʧʠʜʳ, ʤʤʦʣʴ/ʣ 4,228°0,383 4,506°0,441 4,693°0,384 
% ʦʪ ʢʦʥʪʨʦʣʷ 100,0 106,57 111,00 

* - P<0,05 -0,01 
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ʈʠʩʫʥʦʢ 1 - ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ, ʛ/ʣ 
 
ʆʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʚ ʪʢʘʥʷʭ ʧʝʯʝʥʠ ʢʦʨʦʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 10é17 % (P<0,01), 
ʛʣʶʢʦʟʳ 5..7,0 % (P<0,05), ʬʦʩʬʦʣʠʧʠʜʦʚ - ʥʘ 4é7 % 
(P<0,01), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ 
ʪʢʘʥʠ ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ 1-ʡ ʛʨʫʧʧʳ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʚ ʧʝ-
ʯʝʥʠ ʢʦʨʦʚ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ ʫʨʦʚʥʷ ʤʦʯʝʚʠʥʳ ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ ʥʘ 6,4 é12,8 % (P<0,05) ʠ ʦʩʪʘʪʦʯʥʦʛʦ ʘʟʦʪʘ ʥʘ 
3é6 % (P<0,01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤ-

ʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʘʟʦʪʠʩʪʦʛʦ, ʫʛʣʝʚʦʜʥʦʛʦ ʠ 
ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦ-
ʞʠʪʴ, ʯʪʦ ʤʝʨʛʝʣʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ ʨʫʙʮʦ-
ʚʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ, 
ʫʩʠʣʠʚʘʷ ʨʝʛʫʣʷʪʦʨʥʫʶ ʬʫʥʢʮʠʶ ʮʠʢʣʘ ʪʨʠʢʘʨʙʦʥʦʚʳʭ 
ʢʠʩʣʦʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʤʦʣʦʢʝ 

ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʥʘ 
24,0 ʠ 9,2 % ʠ ʣʘʢʪʦʟʳ - ʥʘ 18,9  ʠ 17,2 %. ɿʘʢʦʥʦʤʝʨʥʦ 
ʠʟʤʝʥʠʣʩʷ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʧʝʢʪʨ ʤʦʣʦʢʘ ʵʪʠʭ ʞʠʚʦʪ-

ʥʳʭ (ʨʠʩʫʥʦʢ 1). ɺ ʯʘʩʪʥʦʩʪʠ ʚ ʤʦʣʦʢʝ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠ-
ʯʝʩʪʚʦ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʥʘ 12,8 é 13,7 % (ʚ ʪ.ʯ. 
ʠʟʦʣʝʡʮʠʥʘ, ʣʝʡʮʠʥʘ, ʣʠʟʠʥʘ, ʪʨʠʧʪʦʬʘʥʘ, ʛʠʩʪʠʜʠʥʘ ʠ 
ʬʝʥʠʣʘʣʘʥʠʥʘ, ʦʩʦʙʝʥʥʦ ʥʘ 100-120 ʜʝʥʴ ʣʘʢʪʘʮʠʠ). ʇʦ-
ʚʳʩʠʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʥʘ 9,7é 8,4 % (ʚ ʪ.ʯ. ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, 
ʧʨʦʣʠʥʘ, ʛʣʠʮʠʥʘ, ʪʠʨʦʟʠʥʘ, ʘʨʛʠʥʠʥʘ ʠ ʩʝʨʠʥʘ). ɺʩʝ ʧʦ-
ʢʘʟʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 
ɺʚʝʜʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ ʚ ʨʘʮʠʦʥ ʤʦʣʦʯ-

ʥʳʭ ʢʦʨʦʚ ʦʙʝʩʧʝʯʠʣʦ ʨʦʩʪ ʠʭ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʥʘ 1 ʜʦʡʥʫʶ ʢʦʨʦʚʫ ʧʨʠ ʧʝʨʝʩʯʝʪʝ 
ʥʘ ʙʘʟʠʩʥʫʶ ʞʠʨʥʦʩʪʴ (3,6 %) ʧʦʚʳʩʠʣʩʷ ʩ 16 ʢʛ ʚ ʥʘʯʘʣʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦ 18é20 ʢʛ, ʪʦ ʝʩʪʴ ʥʘ 12,5...25 % ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʛʘʱʝʥʠʝ ʨʘʮʠʦʥʦʚ ʤʦʣʦʯ-

ʥʳʭ ʢʦʨʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʦʡ ï ʤʝʨʛʝʣʝʤ ʤʝʩʪʦʨʦ-
ʞʜʝʥʠʷ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʳʰʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʚ ʠʭ ʦʨʛʘʥʠʟ-
ʤʝ, ʩʪʠʤʫʣʠʨʫʷ ʩʠʥʪʝʟ ʤʦʣʦʢʘ. 
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particles of the crushed vegetation mass shall make 4-6 mm in case of the initial humidity of 65-70%. Such parameters of 

preparation of raw materials provide a rational combination of high safety of carotene as a result of extrusion and lowering 

of energy capacity of this process. 

 

Key words: compound feed, alfalfa, vegetation mass, carotene, feed grain, grinding, extrusion, extruder, extrudate. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʯʠʩʣʝ ʚʘʞʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʨʦʩʩʠʡʩʢʦʡ ʢʦʤʙʠʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʦʩʥʦʚ-

ʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʣʫʯʰʝʥʠʝ ʫʩʚʦʷʝʤʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʢʦʨʤʦʚ [1] ʠ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʨʤʘʭ 

ʢʘʨʦʪʠʥʘ [2]. ʇʝʨʚʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʵʢʩ-

ʪʨʫʜʠʨʦʚʘʥʠʶ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ [3], ʘ ʚʪʦʨʘʷ  ʙʣʘʛʦʜʘʨʷ 

ʚʢʣʶʯʝʥʠʶ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ ʟʝʣʝʥʦʡ ʨʘʩʪʠʪʝʣʴ-

ʥʦʡ ʤʘʩʩʳ [4, 5]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳ-

ʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʩʦʚʤʝʱʝʥʳ ʚ ʝʜʠʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʠ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʠ ʟʝʣʝ-

ʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʶʮʝʨʥʳ. ɺ ʭʦʜʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʥʦʝ ʟʝʨʥʦ ʠ ʨʘʩʪʠ-

ʪʝʣʴʥʘʷ ʤʘʩʩʘ ʧʦʜʘʶʪʩʷ ʚ ʵʢʩʪʨʫʜʝʨ, ʧʨʠʯʝʤ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʦʥʠ ʥʝ ʩʤʝʰʠʚʘʶʪʩʷ [6]. ɺ ʵʢʩʪʨʫʜʝʨʝ ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ ʵʪʠʭ ʚʠʜʦʚ ʩʳʨʴʷ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʟʝʨʥʦʨʘʩʪʠʪʝʣʴʥʳʡ 

ʵʢʩʪʨʫʜʘʪ. ʆʪʢʘʟ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʩʳ-

ʨʴʷ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʤʝʰʠʚʘʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚ ʵʢʩʪʨʫʜʝʨʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ. ʊʝʤ 

ʩʘʤʳʤ ʜʦʩʪʠʛʘʝʪʩʷ ʵʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʦʚʳ-

ʰʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʢʘʨʦʪʠʥʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʵʢʩʪʨʫʜʘʪ ʧʦʩʣʝ ʠʟʤʝʣʴʯʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʞʠ-

ʚʦʪʥʳʭ ʣʠʙʦ ʚʚʝʜʝʥ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ ʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʠʭ ʚʣʘʞ-

ʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʦʪ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʚʠʩʠʪ ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʣʠʩʪʦʩʪʝʙʝʣʴʥʦʡ ʤʘʩʩʝ ʢʘʨʦʪʠʥʘ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʟʝʨʥʦʚʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʢ ʵʢʩʪʨʫ-

ʜʠʨʦʚʘʥʠʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʥʘ ʦʧʝʨʘʮʠʶ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 

ʢʘʨʦʪʠʥʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʦʜʥʦʰʥʝʢʦʚʦʤ 

ʵʢʩʪʨʫʜʝʨʝ (ʨʠʩʫʥʦʢ 1), ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷ-

ʝʪ ʨʘʟʜʝʣʴʥʦ ʟʘʛʨʫʞʘʪʴ ʚ ʥʝʛʦ ʟʝʨʥʦ ʠ ʟʝʣʝʥʫʶ ʤʘʩʩʫ. 

ʌʫʨʘʞʥʦʝ ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʤʝʣʴ-

ʯʘʣʠ ʥʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 

ʨʝʰʝʪ 3, 4 ʠ 5 ʤʤ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʩʝʠʚʘʣʠ, ʠʟʤʝʥʷʷ 

ʪʝʤ ʩʘʤʳʤ ʤʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʟʝʨʥʘ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,5 ʜʦ 4,5 ʤʤ. ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠʟʤʝʥʷʣʘʩʴ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10 ʜʦ 14 %. 

ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʣʶʮʝʨʥʳ ʩ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʴʶ 65-

70 % ʠʟʤʝʣʴʯʘʣʘʩʴ ʚ ʜʠʩʢʦʚʦʤ ʠʟʤʝʣʴʯʠʪʝʣʝ, ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʝʝ ʯʘʩʪʠʮ ʩʦʩʪʘʚʣʷʣ ʦʪ 4 ʜʦ 

12 ʤʤ. 

ɺ ʦʙʱʝʡ ʤʘʩʩʝ ʵʢʩʪʨʫʜʠʨʫʝʤʦʛʦ ʩʳʨʴʷ ʜʦʣʷ ʬʫ-

ʨʘʞʥʦʛʦ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʣʘ 85 %, ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʣʶʮʝʨ-

ʥʳ ï 15 % [6]. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʘʙʦʯʝʡ ʢʘʤʝ-

ʨʳ ʵʢʩʪʨʫʜʝʨʘ  - 110-125Áʉ. ʇʦʜʘʯʘ ʩʳʨʴʷ ʚ ʵʢʩʪʨʫʜʝʨ 

ʙrʣʘ ʧʦʩʪʦʷʥʥʦʡ ï 60 ʢʛ/ʯ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ ʜʣʷ ʟʝʨʥʘ; 2 ï ʫʩʪʨʦʡʩʪʚʦ  

ʜʣʷ ʜʦʟʠʨʦʚʘʥʠʷ ʠ ʟʘʛʨʫʟʢʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ;  

3 ï ʰʥʝʢ ʵʢʩʪʨʫʜʝʨʘ 

 

ʈʠʩʫʥʦʢ 1 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʜʥʦʰʥʝʢʦʚʳʡ 

ʵʢʩʪʨʫʜʝʨ 

 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʙʳʣʠ ʧʨʠʥʷ-

ʪr  ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʚ ʵʢʩʪʨʫʜʘʪʝ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʝʝ ʝʛʦ ʧʦʪʝʨʠ ʚ ʭʦʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ 

ʫʜʝʣʴʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ ʩʳʨʴʷ. 

ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʟʝʨ-

ʥʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʥʘ ʧʨʦʮʝʩʩ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ 

ʦʮʝʥʠʚʘʣʦʩʴ ʨʘʟʜʝʣʴʥʦ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʘ-

ʨʘʤʝʪʨʦʚ (ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʠ ʚʣʘʞʥʦʩʪʠ) ʦʜʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ ʵʢʩʪʨʫʜʘʪʘ ʧʨʠ ʥʝʠʟʤʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʜʨʫʛʦʛʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ ʭʦʜʝ ʦʧʪrʦʚ ʥʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ. 

ʇʨʦʙʳ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʦʪʙʠʨʘʣʠʩʴ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 13586.3-83, ʝʛʦ ʚʣʘʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ɻʆʉʊ 

13586.5-2015. ʆʪʙʦʨ ʧʨʦʙ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʵʢʩʪʨʫʜʘʪʘ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ ʀʉʆ 6497-2011. ʉʦ-

ʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʠ ʵʢʩʪʨʫʜʘʪʝ ʦʧʨʝ-

ʜʝʣʷʣʠ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

13496.17-95. ʀʩʭʦʜʥʫʶ ʚʣʘʞʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 

ʚʣʘʞʥʦʩʪʴ ʵʢʩʪʨʫʜʘʪʘ ʦʧʨʝʜʝʣʷʣʠ ʚʳʩʫʰʠʚʘʥʠʝʤ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 105Áʉ ʧʦ ɻʆʉʊ 31640-2012. ɺ ʧʦʣʫʯʝʥʥʦʤ 

ʵʢʩʪʨʫʜʘʪʝ ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʘʣʠʯʠʝ ʥʝʜʦʠʟ-

ʤʝʣʴʯʝʥʥʳʭ ʚ ʭʦʜʝ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʯʘʩʪʠʮ ʟʝʨʥʘ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠ-
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ʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʤʦʜʫʣʷ ʢʨʫʧʥʦʩʪʠ 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʟʝʨʥʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʨʦʪʠʥʘ ʚ ʛʦʪʦʚʦʤ ʵʢʩʪʨʫʜʘʪʝ, ʢʦʪʦʨʦʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʥʘ 10 % ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʥʘʠʙʦʣʴʰʝʡ 

ʚʝʣʠʯʠʥʝ ʯʘʩʪʠʮ ʟʝʨʥʘ 4,5 ʤʤ (ʨʠʩʫʥʦʢ 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ɺʣʠʷʥʠʝ ʤʦʜʫʣʷ ʢʨʫʧʥʦʩʪʠ ʠʟʤʝʣʴʯʝʥ-

ʥʦʛʦ ʟʝʨʥʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʚ ʵʢʩʪʨʫʜʘʪʝ ʠ 

ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ 

 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʣʠʷʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʟʝʨʥʘ ʥʘ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʤʝʥʝʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʝʝ ʧʘʜʝʥʠʠ ʥʘ 5 % ʧʨʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʤʦʜʫʣʷ ʢʨʫʧʥʦʩʪʠ ʦʪ 0,5 ʜʦ 4,5 ʤʤ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ 

ʟʝʨʥʘ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ 

ʚʘʣʫ ʵʢʩʪʨʫʜʝʨʘ, ʯʪʦ ʚʳʟʚʘʥʦ ʙʦʣʝʝ ʧʣʦʪʥʳʤ ʟʘʧʦʣʥʝ-

ʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʚʠʪʢʘʤʠ ʝʛʦ ʰʥʝʢʦʚ ʤʝʣʢʠʤʠ 

ʯʘʩʪʠʮʘʤʠ ʩʳʨʴʷ ʠ ʫʩʢʦʨʝʥʠʝʤ ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩʘ 

ʢʣʝʡʩʪʝʨʠʟʘʮʠʠ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʟʝʨʥʝ ʢʨʘʭʤʘʣʘ, ʚʳ-

ʟʳʚʘʶʱʝʛʦ ʧʦʚʳʰʝʥʠʝ ʚʷʟʢʦʩʪʠ ʨʘʩʧʣʘʚʘ [7]. ʋʚʝʣʠʯʝ-

ʥʠʝʤ ʚʷʟʢʦʩʪʠ ʨʘʩʧʣʘʚʘ, ʚʝʨʦʷʪʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʠ ʩʥʠ-

ʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʦʪʠʥʘ ʚ ʵʢʩʪʨʫʜʘʪʝ ʧʨʠ ʤʘʣʦʤ 

ʨʘʟʤʝʨʝ ʯʘʩʪʠʮ ʟʝʨʥʘ: ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ ʵʢʩʪʨʫʜʝʨʘ, 

ʯʪʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʟʝ-

ʣʝʥʦʡ ʤʘʩʩʝ ʢʘʨʦʪʠʥʘ. 

ʆʜʥʘʢʦ, ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʤʦʜʫʣʷ ʢʨʫʧʥʦʩʪʠ ʙʦʣʝʝ 3,5 

ʤʤ ʚ ʵʢʩʪʨʫʜʘʪʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʜʦʠʟʤʝʣʴʯʝʥʥʳʭ ʯʘʩʪʠʮ ʟʝʨʥʘ, ʯʪʦ ʥʝʧʨʠʝʤʣʝʤʦ ʧʨʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʨʘʮʠʦʥʘʣʴʥʦ ʠʟʤʝʣʴʯʘʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʵʢʩ-

ʪʨʫʜʠʨʦʚʘʥʠʷ ʬʫʨʘʞʥʦʝ ʟʝʨʥʦ ʜʦ ʤʦʜʫʣʷ ʢʨʫʧʥʦʩʪʠ 1,5-

2,5 ʤʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷ-

ʥʠʷ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʥʘ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʵʢʩʪʨʫʜʠʨʦʚʘ-

ʥʠʷ (ʨʠʩʫʥʦʢ 3) ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʡ ʵʬʬʝʢʪ 

ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ [8]. ɺ ʪʦʞʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴ-

ʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʦʪʠʥʘ ʚ ʵʢʩʪʨʫʜʘʪʝ: 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʩ 10 ʜʦ 14% ʩʦʜʝʨʞʘʥʠʝ ʢʘ-

ʨʦʪʠʥʘ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 11 ʜʦ 15 ʤʛ/ʢʛ, ʪ.ʝ. ʙʦʣʝʝ ʯʝʤ ʥʘ 

ʪʨʝʪʴ. ʇʦ ʥʘʰʠʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ ʵʢʩʪʨʫʜʝʨʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʥʝʡ ʚʣʘʞʥʦʩʪʠ ʵʢʩʪʨʫʜʠ-

ʨʫʝʤʦʛʦ ʩʳʨʴʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʪʝʧʝʥʠ 

ʨʘʟʨʫʰʝʥʠʷ ʢʘʨʦʪʠʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ 

ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ. ʆʜʥʘʢʦ, ʫʚʝʣʠʯʝʥʠʝ ʠʩ-

ʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʚʳʰʝ 14 % ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠ-

ʯʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʵʢʩʪʨʫʜʘʪʘ ʩʚʳʰʝ 15 %, ʯʪʦ ʥʝʧʨʠ-

ʝʤʣʝʤʦ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʨʘʮʠʦʥʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ 

ʚʣʘʞʥʦʩʪʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʟʝʨʥʘ ʧʝʨʝʜ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠ-

ʝʤ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 13-14 %.  

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷ-

ʥʠʷ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʝʥʥʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʥʘ ʧʨʦʮʝʩʩ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 4) ʧʦʢʘʟʘʣʠ 

ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʯʘʩ-

ʪʠʮ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʳʟʳʚʘʝʪ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʫʜʝʣʴ-

ʥʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʜʣʠʥʳ ʯʘʩʪʠʮ ʩ 4 ʜʦ 12 ʤʤ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪ-

ʩʷ ʩ 79 ʜʦ 93 ʢɺʪĀʯ/ʪ, ʪ.ʝ. ʥʘ 18 %. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ ʥʘ ʜʦʠʟʤʝʣʴʯʝʥʠʝ 

ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʚ ʭʦʜʝ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ [9]. 
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ʈʠʩʫʥʦʢ 4 ï ɺʣʠʷʥʠʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʯʘʩʪʠʮ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʚ ʵʢʩʪʨʫʜʘʪʝ ʠ ʫʜʝʣʴ-

ʥʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʚ ʵʢʩʪʨʫʜʘʪʝ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘ-

ʝʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʯʘʩʪʠʮ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ, ʜʦʩʪʠʛʘʷ 17 ʤʛ/ʢʛ ʧʨʦʪʠʚ 14 ʤʛ/ʢʛ ʧʨʠ ʤʠʥʠ-

ʤʘʣʴʥʦʡ ʜʣʠʥʝ 4 ʤʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦ ʥʘʰʝʤʫ ʤʥʝ-

ʥʠʶ, ʪʝʤ, ʯʪʦ ʧʨʠ ʢʨʫʧʥʦʤ ʨʘʟʤʝʨʝ ʯʘʩʪʠʮ ʦʩʥʦʚʥʦʝ 

ʩʦʢʦʚʳʜʝʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ 

ʠʟʤʝʣʴʯʝʥʠʠ ʠʭ, ʘ ʚ ʭʦʜʝ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ, ʧʨʠʯʝʤ ʩʦ-
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ʜʝʨʞʘʱʠʡ ʢʘʨʦʪʠʥ ʩʦʢ ʩʨʘʟʫ ʞʝ ʧʦʛʣʦʱʘʝʪʩʷ ʯʘʩʪʠʮʘ-

ʤʠ ʟʝʨʥʘ. ʆʜʥʘʢʦ, ʧʨʠ ʩʨʝʜʥʝʡ ʜʣʠʥʝ ʙʦʣʝʝ 8 ʤʤ ʚ ʛʦ-

ʪʦʚʦʤ ʵʢʩʪʨʫʜʘʪʝ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʜʦʠʟʤʝʣʴʯʝʥʥʳʝ ʯʘʩ-

ʪʠʮʳ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʠʟʤʝʣʴʯʘʪʴ ʟʝʣʝʥʫʶ 

ʤʘʩʩʫ ʜʦ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʯʘʩʪʠʮ 4-6 ʤʤ. 

ɺʳʚʦʜ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʩʦʚʤʝʩʪʥʦʛʦ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʬʫʨʘʞʥʦʛʦ ʟʝʨ-

ʥʘ ʠ ʟʝʣʝʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʟʝʨʥʦʚʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʄʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʟʝʨʥʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 1,5-2,5 ʤʤ, 

ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ ï 13-14 %. ʉʨʝʜʥʷʷ ʜʣʠʥʘ 

ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʝʥʥʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʜʦʣʞʥʘ ʙʳʪʴ 4-6 

ʤʤ ʧʨʠ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ 65-70 %. ʊʘʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʯʝʪʘ-

ʥʠʝ ʚʳʩʦʢʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʢʘʨʦʪʠʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩ-

ʪʨʫʜʠʨʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩ-

ʩʘ. 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʧʦʣʫʯʠʣʦ ʩʦʟʜʘʥʠʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʦʚ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ ʢʦʨʤʘʤʠ [1, 2]. ɹʳ-

ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʮʠʦʥʘʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʪʘʢʠʝ ʟʘʚʦ-

ʜʳ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ [3]. ʇʨʠ ʵʪʦʤ 

ʩʪʨʫʢʪʫʨʘ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʥʘʧʨʠʤʝʨ, ʚ 

ʝʛʦ ʩʦʩʪʘʚ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʤʦʜʫʣʠ: ʦʯʠʩʪʢʠ ʠ ʠʟʤʝʣʴʯʝ-

ʥʠʷ ʩʳʨʴʷ, ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ, ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʤʠʢʩʘ, 

ʜʦʟʠʨʦʚʘʥʠʷ ʠ ʩʤʝʰʠʚʘʥʠʷ, ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʤʦʜʫʣʴ ï ʵʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʟʘʚʝʨʰʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʝʜʠʥʠʮʘ ï ʧʦʜʩʠʩʪʝʤʘ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ. ʆʥ 

ʦʩʫʝɦʩʪʚʣʷʝʪ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʦʙʨʘʟʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʩʠʩʪʝʤʫ, ʥʘʧʨʠʤʝʨ, 

ʧʦʜʩʠʩʪʝʤʫ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ, ʩʤʝʰʠʚʘʥʠʷ ʩʳʨʴʷ ʠ ʜʨ. 

ʄʦʜʫʣʴ ʚ ʭʦʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʣʫʯʘʝʪ ʩʳʨʴʝ ʠʟ ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʝʛʦ ʠ 

ʧʝʨʝʜʘʝʪ ʚ ʩʣʝʜʫʶʱʠʡ ʤʦʜʫʣʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘ-

ʙʦʪʢʠ, ʥʦ ʚ ʨʘʤʢʘʭ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʚ ʨʘʤʢʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ) ʩ 

ʦʩʪʘʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ [4]. ʄʦ-

ʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʠ ʫʩʢʦʨʠʪʴ 

ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦ-

ʚʦʛʦ ʟʘʚʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ 

ʩʦʟʜʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɼʣʷ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʥʫʪʨʠʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʭʘʨʘʢʪʝʨʝʥ 

ʥʝʜʦʩʪʘʪʦʢ ʧʦʣʥʳʭ ʠ ʪʦʯʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʕʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʩʠʥʪʝʟʘ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʙʘʟʝ ʤʦʜʫʣʴʥʦʛʦ 

ʧʨʠʥʮʠʧʘ, ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ. ʇʦ-

ʵʪʦʤʫ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʛʝʥʝʨʘʮʠʠ 

ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ ʨʝʰʝʥʠʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʟʘ-

ʜʘʥʥʳʤ ʠʩʭʦʜʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʠʟ ʢʦʪʦʨʳʭ ʟʘʪʝʤ ʚʳ-

ʙʠʨʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʮʝʣʳʡ 

ʨʷʜ ʚʘʨʠʘʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩ-

ʥʦʚʘʥʥʳʭ ʥʘ ʨʘʥʝʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʭʝʤʘʭ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʚʥʫʪʨʠ-

ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʙʠʢʦʨʤʦʚ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʤʦʜʫʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ ʝʛʦ 

ʩʪʨʫʢʪʫʨʳ, ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʣʴʭʦʟʧʨʝʜ-

ʧʨʠʷʪʠʷ. ʆʜʥʘʢʦ, ʟʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ 

ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʪʨʫʢʪʫʨʳ ʢʦʤʙʠʢʦʨ-

ʤʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʢʘʢ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ 

ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ ʦʧʪʠ-

ʤʘʣʴʥʦʩʪʠ, ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʱʠʝʩʷ ʨʘʟʥʦʨʦʜʥʳʤʠ, ʧʨʠ-

ʯʝʤ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʢʘʢʠʝ ʢʨʠʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʚʘʞʥʳʤʠ, ʠ ʥʘʩʢʦʣʴʢʦ [6, 7]. ʇʨʝʜʣʘʛʘʝʤʳʝ ʢʨʠʪʝʨʠʠ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ (ʧʨʠʙʳʣʴ, ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʦʤʙʠʢʦʨʤʘ) [6, 7] ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

(ʩʪʘʙʠʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ) [8, 9]. ʆʮʝʥ-

ʢʘ ʚʘʨʠʘʥʪʦʚ ʪʦʣʴʢʦ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʣʠʙʦ ʪʦʣʴʢʦ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝ-

ʨʝ ʦʮʝʥʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʦʚʤʝʩʪʥʦʝ ʞʝ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʟʘʪʨʫʜʥʝʥʦ ʚ ʩʠʣʫ ʨʘʟʥʦʨʦʜʥʦʩʪʠ ʵʪʠʭ  

ʚʝʣʠʯʠʥ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ 

ʩʪʨʫʢʪʫʨʳ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʤʦʜʫʣʴʥʦʛʦ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʤʙʠʢʦʨʤʦʚ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ 

[10]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʠʟʚʦʜʠ-

ʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ [4, 11, 12].  

ʆʮʝʥʢʘ ʚʘʨʠʘʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʧʨʦʠʟʚʦʜʠ-

ʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [7]. 

ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʮʝʣʦʩʪʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʧʦʜʩʠʩʪʝʤ 

[9, 13]. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ 

ʜʘʥʥʦʛʦ ʤʦʜʫʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʘʥ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʧʨʠʥʮʠʧʘ ʕʜʞʚʦʨʪʘ-ʇʘʨʝʪʦ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, 

ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʘʭ [14, 15]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʜ ʩʪʨʫʢʪʫʨʦʡ ʤʦʜʫʣʴʥʦʛʦ ʢʦʤʙʠ-

ʢʦʨʤʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʥʠʤʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ (ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʦʜʩʠʩʪʝʤ) ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʭ ʚʟʘ-

ʠʤʥʳʭ ʩʚʷʟʝʡ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʜʙʦʨ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦ-

ʜʷʱʠʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʩʪʨʫʢʪʫʨ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚʘʨʠʘʥʪʦʚ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ 

ʦʪʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ (ʚʠʜʳ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ, ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʝʛʦ ʦʙʨʘʙʦʪʢʝ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʢʦʤʙʠ-

ʢʦʨʤʘ ʠ ʜʨ.), ʧʦʩʣʝ ʯʝʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳ-

ʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʪʨʫʢʪʫʨʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʤʦ-

ʜʫʣʴʥʦʛʦ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ-

ʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʚʩʝ ʦʥʠ ʩʚʦʜʷʪʩʷ ʢ ʜʚʫʤ ʢʦʤ-

ʧʣʝʢʩʥʳʤ ʬʫʥʢʮʠʷʤ: ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʮʝʣʦʩʪʥʦ-

ʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʩʪʦʠʪ ʚ ʤʘʢʩʠʤʘʣʴ-

ʥʦ ʚʦʟʤʦʞʥʦʤ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʥʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʝʜʠʥʠ-

ʮ  r ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ, ʫʜʦʚʣʝʪʚʦʨʷʶɦ ʝʛʦ 

ʚʩʝʤ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʪ.ʝ. ʝʛʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ʇʨʠ ʵʪʦʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʳʭ ʢʦʤʙʠʢʦʨʤʦʚ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʠʞʝ ʩʪʦʠʤʦʩʪʠ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʫʧʥʳʭ 

ʢʦʨʤʦʚ ʩ ʫʯʝʪʦʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʠʭ ʜʦʩʪʘʚʢʫ ʚ 

ʭʦʟʷʡʩʪʚʦ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʠʙʳʣʠ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ (ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ): 

max.ȹ R  

ɺʝʣʠʯʠʥʘ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ [7]: 
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ʛʜʝ Rk ï ʧʨʠʙʳʣʴ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʨʫʙ.; Rz ï ʧʨʠʙʳʣʴ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʧʨʦʜʘʞʠ 
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ʟʝʨʥʘ, ʨʫʙ.; Ek ï ʧʨʷʤʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʙʠʢʦʨʤʘ ʚʥʝʰʥʝʛʦ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ 

ʟʘʚʦʜʘ, ʨʫʙ.; Eȭk ï ʧʨʷʤʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʙʠʢʦʨʤʘ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʙʠ-

ʢʦʨʤʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʫʙ.; Hk  ï ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 

ʚʥʝʰʥʝʛʦ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʟʘʚʦʜʘ, ʨʫʙ.; Hȭk ï ʥʘʢʣʘʜʥʳʝ 

ʨʘʩʭʦʜʳ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʫʙ.; n ï 

ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ, %; Sz ï ʟʘʪʨʘʪʳ ʩʝʣʴʭʦʟʧʨʝʜ-

ʧʨʠʷʪʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʘ, ʨʫʙ.; Sk ï ʨʳʥʦʯʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʝʜʸʥʥʦʛʦ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʝʜ-

ʧʨʠʷʪʠʝʤ ʢʦʤʙʠʢʦʨʤʘ, ʨʫʙ.; Si ï ʩʪʦʠʤʦʩʪʴ ʧʨʦʯʠʭ (ʢʨʦ-

ʤʝ ʟʝʨʥʦʚʳʭ) ʠʩʭʦʜʥʳʭ ʤʝʩʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ, ʨʫʙ.; Sm ï ʩʪʦʠʤʦʩʪʴ ʧʦʢʫʧʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ, ʨʫʙ.; Ki ï 

ʩʪʘʚʢʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ, %; Km ï 

ʩʪʘʚʢʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ, %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʤʝʥʴʰʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ Eȭʢ 

ʠ ʥʘʢʣʘʜʥʳʝ Hȭʢ ʟʘʪʨʘʪʳ ʥʘ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʢʦʤʙʠʢʦʨʤʦʚ, ʯʝʤ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʰʝʚʳʝ ʠ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠ-

ʯʝʩʪʚʝ ʧʦʢʫʧʥʳʝ ʜʦʨʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʝʤ ʙʦʣʴʰʘʷ 

ʧʨʠʙʳʣʴ R ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʪ̫ʠʝʤ. 

ʉʥʠʞʝʥʠʝ ʞʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ. 

ʇʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʚʘʨʠʘʥʪʦʚ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʫʩʣʦʚʠʷ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ 

ʧʣʘʥʠʨʫʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥʠ 

ʦʧʨʝʜʝʣʷʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʬʠʢʩʠ-

ʨʫʶʱʠʭ ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ ʠ ʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ: 
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ʛʜʝ E ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʨʫʙ./ʪ; H ï ʥʘʢʣʘʜʥʳʝ 

ʨʘʩʭʦʜʳ, ʨʫʙ./ʪ; S ï ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʙʠʢʦʨʤʘ, 

ʨʫʙ./ʪ; i  ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; m ï ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; P ï ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥ-

ʥʦʩʪʴ ʢʦʤʙʠʢʦʨʤʘ, ʢ. ʝʜ., Pmax ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʢʦʤ-

ʙʠʢʦʨʤʘ. 

ɺ ʨʷʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚʢʣʶʯʝʥ ʧʦʢʘʟʘ-

ʪʝʣʴ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʢʦʤʙʠʢʦʨʤʘ, 

ʪʘʢ ʢʘʢ ʩʥʠʞʝʥʠʝ ʝʛʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ 

ʢ ʩʥʠʞʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʢʦʨʤʘ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʨʠʪʝʨʠʘʣʴʥʳ-

ʤʠ, ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʘʯʝʩʪʚʦ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʦʦʪ-

ʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʘʣʴʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ ʦʟʥʘʯʘʝʪ ʚʳʙʦʨ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʪʨʫʢʪʫʨʳ. 

ɺʳʙʦʨ ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʴʥʦʛʦ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦ-

ʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʪʘʢ ʠ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʨʠ ʵʪʦʤ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚ-

ʥʷ ʮʝʣʦʩʪʥʦʩʪʠ Ū ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝ-

ʣʷʝʤʦʛʦ ʩ ʫʯʝʪʦʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʧʦʜʩʠʩʪʝʤ (ʤʦʜʫʣʝʡ) ɖi, ʪ.ʝ. 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠʥʷʪʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝ-

ʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

          Ū(ɖ1 éɖi) Ÿ 1, ʧʨʠ 1 Ó ɖ Ó 0, Ū Ò 1.                                       

ʇʨʠʚʝʜʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʤʠ, ʪ.ʝ. ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ.  

ʋʨʦʚʝʥʴ ʮʝʣʦʩʪʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ, ʩ ʫʯʝʪʦʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʝʝ ʧʦʜʩʠʩʪʝʤ (ʤʦʜʫʣʝʡ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʚʳʨʘʞʝʥʠʷ [9]: 

          )1(ɖ...ɖ --++=Q nni ,                             (2)                                             

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʩʠʩʪʝʤ (ʤʦʜʫʣʝʡ) ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ. 

ʋʨʦʚʝʥʴ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ Ū Ò 0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʣʘʙʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ, ʘ 

ʫʨʦʚʝʥʴ 1 Ó Ū Ó 0 ï ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʳʤ (ʮʝʣʦʩʪ-

ʥʳʤ) ʩʠʩʪʝʤʘʤ [9]. 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʮʝʣʦʩʪʥʦʩʪʠ Ū ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫ-

ʛʠʤ ʝʝ ʚʘʨʠʘʥʪʦʤ ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʦʙʳʯʥʦ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʠʭ ʟʘʤʝʥʳ ʥʘ ʙʦʣʝʝ ʩʦʚʝʨ-

ʰʝʥʥʳʝ ʠʣʠ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ʆʜʥʘʢʦ, 

ʵʪʠ ʜʝʡʩʪʚʠʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʛʦ 

ʢʦʤʙʠʢʦʨʤʘ ʤʦʛʫʪ ʫʚʝʣʠʯʠʚʘʪʴ ʝʛʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʩʦ-

ʢʨʘʱʘʷ, ʪʝʤ ʩʘʤʳʤ, ʧʨʠʙʳʣʴ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʵʪʦ-

ʤʫ ʨʝʟʫʣʴʪʘʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ (2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʙʦʨʝ ʚʘʨʠʘʥʪʘ ʩʪʨʫʢʪʫʨʳ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʤʝʁʪʩʷ ʜʚʝ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ (ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʘʣʴʥʦ-

ʩʪʠ): ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ȹR (1), ʚʳʨʘʞʘʶʱʘʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ Ū (2), ʚʳʨʘʞʘʶʱʘʷ ʢʘʯʝ-

ʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʢ ʢʘʢ ʚʝʢʪʦʨʳ ʵʪʠʭ ʬʫʥʢʮʠʡ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʥʘʧʨʘʚ-

ʣʝʥʥʳʤʠ, ʪ.ʝ. ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʢʦʤʙʠʢʦʨʤʘ 

ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʙʳʣʠ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʟʳʚʘʶʪ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ 

ʢʦʨʤʘ, ʠ ʥʘʦʙʦʨʦʪ, ʪʦ ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ ʤʦʜʫʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʢʘʟʯʠʢʦʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʭʦ-

ʜʠʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʢʦʤʧʨʦʤʠʩʩʥʳʝ ʨʝʰʝʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʴʥʦʛʦ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʷʚʣʷʝʪʩʷ ʜʚʫʭʢʨʠʪʝʨʠʘʣʴʥʦʡ ʩ ʨʘʟʥʦʨʦʜʥʳʤʠ ʢʨʠʪʝ-

ʨʠʷʤʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʜʨʫʛʦʡ ï ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠ ʵʪʦʤ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʤʦʜʫʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʫʢʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ 

ʧʨʠʥʮʠʧʘ ʕʜʞʚʦʨʪʘ-ʇʘʨʝʪʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʦʟ-

ʤʦʞʥʳʝ ʨʝʰʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʩʨʝʜʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ-

ʫʣʫʯʰʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ, ʪ.ʝ. ʚʘʨʠʘʥʪʦʚ, ʫʣʫʯʰʝʥʠʝ ʢʦ-
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ʪʦʨʳʭ ʧʦ ʦʜʥʠʤ ʢʨʠʪʝʨʠʷʤ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʧʦ 

ʜʨʫʛʠʤ ʢʨʠʪʝʨʠʷʤ [14, 15]. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʞʝ ʚʳʙʦʨ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʧʦʯʪʝʥʠʡ ʣʠʮʘ, ʧʨʠʥʠ-

ʤʘʶʱʝʛʦ ʨʝʰʝʥʠʝ (ʃʇʈ), ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʩʦʚʤʝʩʪ-

ʥʦ ʚʳʩʪʫʧʘʶʪ ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʠ ʟʘʢʘʟʯʠʢ ʤʦʜʫʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠ̫ ʪʠʷ. ʇʨʝʜʧʦʯʪʝʥʠʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ 

(ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ) ʚʳʩʪʫʧʘʶʪ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʠʤ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʫ ʠ ʢʘʯʝʩʪʚʫ ʢʦʤʙʠʢʦʨʤʦʚ. ʉʦ ʩʪʦ-

ʨʦʥʳ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʣʠʷʶʱʝʡ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʮʝʣʝʚʳʝ 

ʬʫʥʢʮʠʠ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫ-

ʨʳ ʤʦʜʫʣʴʥʦʛʦ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʝʪ ʚʠʜ: 
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ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳ-

ʜʝʣʠʪʴ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʙʣʘʩʪʴ 

(ʤʥʦʞʝʩʪʚʦ ʇʘʨʝʪʦ) ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ (ʚʘʨʠʘʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ), ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʧʨʠʥʷʪʳʤ ʢʨʠʪʝʨʠʷʤ ʦʧ-

ʪʠʤʘʣʴʥʦʩʪʠ. ʋʜʦʙʥʦ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʛʨʘʬʠʯʝʩʢʠ, ʜʣʷ 

ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʪ ʦʙʱʝʡ ʧʝʨʝʤʝʥʥʦʡ, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʩʪʨʦʠʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʣʘʩʪʠ ʚʦʟ-

ʤʦʞʥʳʭ ʨʝʰʝʥʠʡ [14]. ɺ ʢʘʯʝʩʪʚʝ ʦʙʱʝʡ ʧʝʨʝʤʝʥʥʦʡ 

ʧʨʠʥʠʤʘʝʤ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʢʦʤʙʠʢʦʨʤʘ P. ɻʨʘ-

ʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʠ ʜʦʧʫʩ-

ʪʠʤʳʭ ʨʝʰʝʥʠʡ (ʚʘʨʠʘʥʪʦʚ ʩʪʨʫʢʪʫʨ ʤʦʜʫʣʴʥʦʛʦ ʢʦʤʙʠ-

ʢʦʨʤʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʘ ʛʨʘʬʠʢʝ ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʉ ʷʚʣʷʝʪʩʷ ʦʙ-

ʣʘʩʪʴʶ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ, ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ (ʧʘ-

ʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʳʭ) ʨʝʰʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʠ-

ʚʫʶ ɸɺ. ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ï ʵʪʦ ʜʦʧʫʩʪʠ-

ʤʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʣʫʯʰʝʥʦ ʧʦ ʦʜ-

ʥʦʤʫ ʠʟ ʠʤʝʶʱʠʭʩʷ ʢʨʠʪʝʨʠʝʚ ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʧʦ ʜʨʫ-

ʛʦʤʫ. ʈʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʨʠʘʥʪʳ ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʴʥʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ, ʧʦʵʪʦʤʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʜʠʩʢʨʝʪʥʳʤʠ ʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʯʢʫ, ʣʠʙʦ ʥʘʙʦʨ ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘ-

ʱʠʭ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ. ʅʘ ʨʠʩʫʥʢʝ 1 ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʯʢʠ I ï IV ʥʘ ʢʨʠʚʦʡ ɸɺ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʧʘʚʰʠʭ ʚ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝ-

ʥʠʡ ʚʘʨʠʘʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʃʇʈ ʧʦʧʘʨʥʦ ʜʦ ʚʳʙʦʨʘ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʠʟ ʥʠʭ. ʇʨʝʜʧʦʯʠʪʘʷ ʦʜʥʦ 

ʧʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʨʫʛʦʤʫ, ʃʇʈ ʚʳʙʠʨʘʝʪ 

ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ, ʫʯʠʪʳʚʘʷ ʧʦʪʝʨʠ ʧʦ ʦʜʥʦʤʫ 

ʠʟ ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʨʠʨʦʩʪʘ ʧʦ ʜʨʫʛʦʤʫ, ʪ.ʝ. 

ʜʝʡʩʪʚʫʝʪ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʝʥʩʘʮʠʠ [15]. ʇʨʠ 

ʵʪʦʤ ʃʇʈ ʜʦʣʞʥʦ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʢʨʠʪʝʨʠʝʚ 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʜʨʫʛʦʛʦ. ɼʣʷ ʦʙ-

ʣʝʛʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʙʦʨʘ ʨʝʰʝʥʠʷ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝ-

ʣʠʪʴ, ʢʘʢʦʡ ʠʟ ʜʚʫʭ ʢʨʠʪʝʨʠʝʚ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʘʞʥʳʤ. 

ɼʣʷ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʤʦʜʫʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʩʫʱʝʩʪʚʫʶɦ ʠʭ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ, ʪ.ʝ. ʚʝʣʠʯʠʥʘ ʧʦʣʫ-

ʯʘʝʤʦʡ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʝʤ ʧʨʠʙʳʣʠ:  

Q=Rȹ . 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
ʈʠʩʫʥʦʢ 1 ï ʄʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʠ ʜʦʧʫʩʪʠʤʳʭ 

ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʴ-
ʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

 

ʅʦ ʝʛʦ ʚʘʞʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʘ, ʪʘʢ ʢʘʢ ʫʨʦʚʝʥʴ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ. ɺʘʞʥʦʩʪʴ ʢʨʠʪʝʨʠʷ ȹR ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʨʠʪʝʨʠʷ Ū ʩʣʝʜʫʝʪ ʚʳʨʘʟʠʪʴ ʯʠʩʣʝʥʥʳʤ ʩʦʦʪʥʦ-

ʰʝʥʠʝʤ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʢʨʠʪʝʨʠʷ ȹR ʦʪʥʦʩʠʪʝʣʴʥʦ 

Ū ʩʦʩʪʘʚʣʷʝʪ GR/Ū = 0,6. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʯʪʝʥʠʷ 

ʃʇʈ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦ, ʥʦ ʠ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʦ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʴ-

ʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʦʧʪʠʤʘʣʥɹʦʩʪʴ. 

ɺʳʚʦʜʳ. ɼʚʫʭʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘ-

ʜʘʯʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʴʥʦʛʦ ʢʦʤʙʠ-

ʢʦʨʤʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʥʝʡ ʧʦʪʨʝʙʠʪʝʣʝʤ ʠ ʧʨʦʝʢ-

ʪʠʨʦʚʱʠʢʦʤ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦ-

ʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦ-

ʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʦʙʣʝʛʯʠʪʴ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʝʛʦ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ. 
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ʪʝʣ.(4862)75-14-97. 

 

ʈʝʬʝʨʘʪ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʟʠʤʥʠʭ ʪʝʧʣʠʮ 

ʜʣʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʠ ʚ ʧʦʩʪʨʦʝʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʦʩʪʘʚʢʫ ʪʝʧʣʠʮ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʄʝʪʦʜʠ-

ʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʣʘ ʦʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦʩʪʘʚʣʷʝʤʳʭ ʨʳʥʢʦʤ ʬʝʨ-

ʤʝʨʩʢʠʭ ʪʝʧʣʠʮ ʢʨʫʛʣʦʛʦʜʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʧʣʠʮ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʚʝʩʘ ʦʩʥʦʚʥʳʭ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʢʘʟʘʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʦʜʥʦʧʨʦʣʸʪʥʳʭ ʟʠʤʥʠʭ ʪʝʧʣʠʮ ʩ ʦʛʨʘʞʜʘʶʱʠʤʠ ʢʦʥʩʪ-

ʨʫʢʮʠʷʤʠ ʠʟ ʩʦʪʦʚʳʭ ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʭ ʣʠʩʪʦʚ, ʧʨʝʜʣʦʞʝʥʳ ʬʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʦʵʢʦʥʦʤʠʯʥʳʭ ʨʘʟʤʝ-

ʨʦʚ ʪʝʧʣʠʮ ʠ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʫʣʴʪʠʚʘʮʠʦʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʚʳʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʢʘʩʘ ʪʝʧʣʠʮʳ (ʰʠʨʠʥʳ ʪʝʧʣʠʮʳ, ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʨʘ-

ʤʘʤʠ ʢʘʨʢʘʩʘ ʠ ʧʨʦʛʦʥʘʤʠ ʧʦʢʨʳʪʠʷ) ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠʭ ʟʥʘʯʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʇʂ, ʬʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʟʠʤʥʷʷ ʪʝʧʣʠʮʘ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʪʝʧʣʠʮʳ. 
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Essay.  The purpose of the study was to justify rational building solutions for winter greenhouses for farms, which can 

be manufactured in the construction conditions, which will significantly reduce the cost of construction in comparison with 

the costs of supplying factory-made greenhouses.  The methodology of the study included generalization and analysis of 

constructive decisions of the year-round use of the farm greenhouses supplied by the market, an analytical approach to the 

justification of the building parameters of greenhouses, based on the establishment of regularities in the weight variation of 

the main load-bearing elements. The expediency of construction of single-span winter greenhouses in farming enterprises 

with enclosing structures made of honeycomb polycarbonate sheets is shown, a formula is proposed for determining the 

energy-efficient size of greenhouses and a method for determining the snow load on the cultivation structure. Dependences 

for determining the rational building parameters of the hothouse frame (the width of the greenhouse, the distance between 

the frames of the frame and the purlins covering) and set their values. 
 
Key words: agriculture, farm, winter greenhouse, building solutions greenhouse. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʬʝʨ-

ʤʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʨʫʛʣʦʛʦʜʦʚʦʝ ʚʳʨʘʱʠ-

ʚʘʥʠʝ ʚ ʪʝʧʣʠʮʘʭ ʦʚʦʱʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʘʯʝʩʪʚʝʥ-

ʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠʟ-

ʛʦʪʦʚʠʪʝʣʷʤʠ ʚʳʧʫʩʢʘʶʪʩʷ ʘʥʛʘʨʥʳʝ (ʦʜʥʦʧʨʦʣʸʪʥʳʝ) 

ʠ ʙʣʦʯʥʳʝ (ʤʥʦʛʦʧʨʦʣʸʪʥʳʝ) ʪʝʧʣʠʮʳ ʢʨʫʛʣʦʛʦʜʦʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʩʦ ʩʪʘʣʴʥʳʤ ʢʘʨʢʘʩʦʤ. ʆʜʥʘʢʦ, ʧʦʩʪʘʚ-

ʢʘ ʠ ʤʦʥʪʘʞ ʪʝʧʣʠʮ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʝʙʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘʯʘʣʴʥʳʭ ʟʘʪʨʘʪ: ʦʪ 8 ʜʦ 15 ʪʳʩʷʯ 

ʨʫʙ./ʤ
2
 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ 

ʧʣʦʱʘʜʠ ʩʦʦʨʫʞʝʥʠʷ [1-3]. ʇʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʜʘʥ-

ʥʳʤ ʬʝʨʤʝʨʩʢʠʝ ʪʝʧʣʠʮʳ ʢʨʫʛʣʦʛʦʜʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʥʝʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʌ. ʇʦʵʪʦʤʫ ʠʭ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʬʝʨʤʝʨʘʤʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʦʠʤʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʚʷʟʠ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʨʘʩʭʦʜʘʤʠ. 

ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʦʙʫʩʣʦʚʠʪʴ ʥʝʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʧʣʠʮʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʸ ʦʢʫʧʘʝ-

ʤʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʳʤ ʨʝ-

ʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʝʧʣʠʮ  ʚ ʧʦʩʪʨʦʝʯʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʶʱʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʝʜʠʥʦ-

ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʥʝ ʪʨʝʙʫʶʱʝʝ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʪʝʧʣʠʮ. ʆʙʦʙʱʝʥʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʟʠʤʥʠʭ ʪʝʧʣʠʮ ʜʣʷ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʭ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ 

ʜʚʘ ʚʠʜʘ: ʦʜʥʦʧʨʦʣʸʪʥʳʝ (ʘʥʛʘʨʥʳʝ) ʠ ʙʣʦʯʥʳʝ (ʨʠʩʫ-

ʥʦʢ 1). 

ʆʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʧʣʠʮ  ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʝʢʣʘ ʠʣʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ (ʧʣʸʥʢʠ, ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʭ ʣʠʩʪʦʚ), ʜʚʫʩʣʦʡʥʳ-

ʤʠ ʠʣʠ ʦʜʥʦʩʣʦʡʥʳʤʠ [4-8] (ʪʘʙʣʠʮʘ 1). 
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ʈʠʩʫʥʦʢ 1 -  ʇʨʠʤʝʨʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ ʠ ʦʩʥʦʚʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʠʤʥʠʭ ʪʝʧʣʠʮ (ʰʧʨʦʩʳ 

ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥʳ): ʘ) ʙʣʦʯʥʳʭ,    ʙ) ʘʥʛʘʨʥʳʭ. 1 - ʬʫʥʜʘʤʝʥʪ, 2 - ʨʘʤʘ ʩʧʣʦʰʥʦʛʦ ʠʣʠ ʩʢʚʦʟʥʦʛʦ ʩʝʯʝʥʠʷ,              

3 - ʧʨʦʛʦʥ, 4 - ʩʪʦʡʢʘ, 5 - ʣʦʪʦʢ, 6 ï ʟʘʪʷʞʢʘ 

 

ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʜʣʷ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʝʧʣʠʮ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʘʪʝʨʠʘʣʘ, ʠʟʜʝʣʠʷ 

ʉʪʝʢʣʦ 

4 ʤʤ 

ɼʚʦʡʥʦʝ 

ʦʩʪʝʢʣʝʥʠʝ 

ʉʦʪʦʚʳʡ ʧʦʣʠʢʘʨʙʦʥʘʪ ʪʦʣʱʠʥʦʡ 

10 ʤʤ 16 ʤʤ 

ʄʘʩʩʘ, ʢʛ/ʤ
2
 10 20 1,7 2,7 

ʉʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ, % 90 80 80 76 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ,ʤ
2 

0
ʉ/ɺʪ 

0,005 0,34 0,29 0,42 

ʇʨʠʤʝʨʥʘʷ ʩʪʦʠʤʦʩʪʴ, ʨʫʙ/ʤ
2
 340 680 290 630 

ɻʦʨʶʯʝʩʪʴ ʅʝ ʛʦʨʶʯʝʝ ʅʝ ʛʦʨʶʯʝʝ ʉʣʘʙʦʛʦʨʶʯʠʡ 

ɼʦʣʛʦʚʝʯʥʦʩʪʴ, ʛʦʜ *  *  ʜʦ 20 ʜʦ 20 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʫʜʘʨʫ ʉʣʘʙʦʝ ʉʣʘʙʦʝ ʍʦʨʦʰʝʝ 

*ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʩʪʝʢʣʘ ʚ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʪʝʧʣʠʮ ʷʚʣʷʝʪʩʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʡ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʭʨʫʧʢʦ-

ʩʪʴʶ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʤʦʞʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʦʛʨʘʞʜʝʥʠʷ ʧʨʠ ʜʝʬʦʨʤʘʮʠʷʭ ʢʘʨʢʘʩʘ, ʩʥʝʛʦʧʘʜʘʭ (ʠʟ-ʟʘ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʩʥʝʛʦʚʳʭ ʤʝʰʢʦʚ ʚ ʝʥʜʦʚʘʭ ʙʣʦʯʥʳʭ ʪʝʧʣʠʮ ʠʣʠ ʦʪʢʣʶʯʝʥʠʠ ʦʪʦʧʣʝʥʠʷ) ʠ ʛʨʘʜʝ (ʦʩʦʙʝʥʥʦ ʚ ʶʞʥʳʭ ʨʘʡ-

ʦʥʘʭ ʈʌ). ɺ ʪʝʧʣʠʮʘʭ ʝʞʝʛʦʜʥʦ ʟʘʤʝʥʷʝʪʩʷ ʧʨʠʤʝʨʥʦ 1-2 % ʩʪʝʢʣʷʥʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʠʟ-ʟʘ ʙʦʷ ʩʪʝʢʣʘ. 

 

ʅʦʨʤʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʝʧʣʠʮ ʉʇ 

107.13330.2012 çʊʝʧʣʠʮʳ ʠ ʧʘʨʥʠʢʠè ʠ ʅʊʇ 10-95 

çʅʦʨʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʧʣʠʮ ʠ 

ʪʝʧʣʠʯʥʳʭ ʢʦʤʙʠʥʘʪʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʝʡ ʠ 

ʨʘʩʩʘʜʳè ʥʝ ʩʦʜʝʨʞʘʪ ʢʦʥʢʨʝʪʥʳʭ ʫʢʘʟʘʥʠʡ ʧʦ ʵʥʝʨʛʦ-

ʵʢʦʥʦʤʠʯʥʦʤʫ  ʨʝʰʝʥʠʶ ʠʭ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʦʛʨʘʞ-

ʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʪ  ʥʘ ʦʪʦʧʣʝʥʠʝ  

ʠʭ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʠʟ ʩʦʪʦʚʳʭ ʧʦʣʠʢʘʨʙʦʥʘʪ-

ʥʳʭ ʣʠʩʪʦʚ.  

ʇʦʣʠʢʘʨʙʦʥʘʪ ʥʝ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʧʦʢʨʳʪʠʠ 

ʙʣʦʯʥʳʭ ʪʝʧʣʠʮ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ çʩʥʝ-

ʛʦʚʳʭ ʤʝʰʢʦʚè ʤʝʞʜʫ çʟʫʙʮʘʤʠè ʢʨʦʚʣʠ ʚʦ ʚʨʝʤʷ ʩʥʝ-

ʛʦʧʘʜʘ ʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʢʨʳʪʠʷ. ɺ ʘʥʛʘʨʥʳʭ ʪʝʧʣʠʮʘʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ  ʩʘʤʦʫʜʘʣʝʥʠʝ (ʩʧʦʣʟʘʥʠʝ) ʩʥʝʛʘ ʩ ʧʦ-

ʢʨʳʪʠʷ ʪʝʧʣʠʮʳ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʧʦʜʪʘʠʚʘʥʠʷ ʥʘ ʛʨʘʥʠʮʝ 

çʧʦʢʨʳʪʠʝ ï ʩʥʝʛè, ʪʦ ʝʩʪʴ ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʵʪʦʛʦ 

ʩʣʦʷ ʜʦʩʪʠʛʘʝʪ 0
ʦ
ʉ. ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ  ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʘʥʛʘʨʥʦʡ ʪʝʧʣʠʮʳ ʬʠʥʩʢʦʡ ʧʦʩʪʘʚʢʠ ʧʨʦʣʸʪʦʤ 18 ʤ ʩ 

ʧʦʢʨʳʪʠʝʤ ʠ ʙʦʢʦʚʳʤ ʦʛʨʘʞʜʝʥʠʝʤ ʠʟ ʘʢʨʠʣʦʚʳʭ ʧʘ-

ʥʝʣʝʡ ʚ ʕʊʍ ʠʥʩʪʠʪʫʪʘ  çɻʠʧʨʦʥʠʩʝʣʴʧʨʦʤè (ʛ. ʆʨʸʣ) 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʥʝʛ ʥʘ ʧʦʢʨʳʪʠʠ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ. ɺ ʩʚʷ-

ʟʠ ʩ ʵʪʠʤ, ʩʥʝʛʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʪʝʧʣʠʮʳ ʢʨʫʛʣʦʛʦʜʦʚʦ-

ʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʠʟ ʫʩʣʦʚʠʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʩʥʝʛʦ-

ʧʘʜʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ 

ʩʘʤʦʫʜʘʣʝʥʠʷ ʩʥʝʛʘ ʩ ʧʦʣʠʤʝʨʥʦʡ ʢʨʦʚʣʠ ʫʢʣʦʥ ʧʦʢʨʳ-

ʪʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 18
ʦ
[9]. ɺ ʪʝʧʣʠʮʘʭ ʫʛʦʣ ʥʘ-

ʢʣʦʥʘ ʩʢʘʪʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʦʢʦʣʦ 30
0
 (ʥʝ ʤʝʥʝʝ 45 % ʧʦ 

ʉʇ 107.13330.2012). 

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʪʝʧʣʠʮʳ. ʇʨʦʚʝʩʪʠ ʩʨʘʚ-

ʥʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʣʦʯʥʳʭ ʠ ʘʥʛʘʨʥʳʭ 

ʪʝʧʣʠʮ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʝʜʠʥʦ-

ʚʨʝʤʝʥʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪʘʭ, ʚʳʭʦʜʝ ʧʨʦ-

ʜʫʢʮʠʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʄʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʘʥʛʘʨʥʳʭ ʠ ʙʣʦʯʥʳʭ ʬʝʨʤʝʨʩʢʠʭ ʪʝʧʣʠʮ ʚ ʩʚʷʟʠ ʩ ʠʭ 

ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʜʦʣʞʥʳ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠ-

ʯʘʪʴʩʷ. ʆʪʦʧʣʝʥʠʝ ʙʣʦʯʥʦʡ ʪʝʧʣʠʮʳ ʧʦʪʨʝʙʫʝʪ ʥʝ 

ʤʝʥʴʰʠʭ ʟʘʪʨʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʛʘʨʥʦʡ, ʪʘʢ ʢʘʢ ʜʣʷ 

ʝʸ ʢʨʦʚʣʠ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʩʦ-

ʪʦʚʳʝ ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʝ ʣʠʩʪʳ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ ʥʘʢʦ-

ʧʣʝʥʠʷ  ʩʥʝʛʘ ʚ ʝʥʜʦʚʘʭ ʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʢʨʪrʠʷ. ʀʟ 

ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʝʱʸ ʧʦʣʚʝʢʘ ʥʘʟʘʜ ʚ 

ɸʥʛʣʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʘʥʛʘʨ-

ʥʦʡ ʪʝʧʣʠʮʝ ʧʨʦʣʸʪʦʤ 18 ʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚ ʘʥʛʘʨʥʦʡ ʪʝʧʣʠʮʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ 

ʙʣʦʯʥʳʤʠ ʧʨʦʧʫʩʢʘʥʠʝ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʙʳʣʦ ʥʘ 20 % ʙʦʣʴʰʝ, ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʝʧʣʠ-

ʮʝ ʙʳʣʦ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʠ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʚ ʘʥʛʘʨʥʦʡ ʪʝʧʣʠʮʝ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

[10]. ʂ ʪʘʢʠʤ ʞʝ ʚʳʚʦʜʘʤ ʧʨʠh ʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ 

ɸʚʩʪʨʠʠ ʠ ʌʈɻ, ʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʦʧʪʠʤʘʣʴʥʳʝ ʧʨʦʣʸ-

ʪʳ ʟʠʤʥʠʭ ʘʥʛʘʨʥʳʭ ʪʝʧʣʠʮ 9 ʠ 12 ʤ [11-13].  


