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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ ɺ ɸʇʂ 
 

ʋɼʂ 619:616-008.9:636.2.084(470.325) 

 
ɸ.ʀ. ɸʭʪʳʨʮʝʚʘ, ɺ.ɺ. ɼʨʦʥʦʚ, ɸ.ɺ. ɼʝʥʠʩʦʚ 

 
ʂʃʀʅʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʂʆʈʆɺ ʇʈʀ ʅɸʈʋʐɽʅʀʀ ʆɹʄɽʅʅʓʍ  

ʇʈʆʎɽʉʉʆɺ ʀ ɽɻʆ ɺʃʀʗʅʀɽ ʅɸ ʄʆʃʆɼʅʗʂ ɺ ʋʉʃʆɺʀʗʍ ʆɸʆ ɸʇʂ  

çɹʀʈʖʏɽʅʉʂʀʁè ʂʈɸʉʅʆɻɺɸʈɼɽʁʉʂʆɻʆ ʈɸʁʆʅɸ  

ɹɽʃɻʆʈʆɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ. ɿʦʥʘ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʘ ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʦʪʥʦʩʠʪʴʩʷ ʢ ʙʠʦ-

ʛʝʦʮʝʥʦʪʠʯʝʩʢʠʤ ʧʨʦʚʠʥʮʠʷʤ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʧʦʯʚʘʭ ʤʝʜʠ, ʡʦʜʘ, ʮʠʥʢʘ, ʢʦʙʘʣʴʪʘ ʠ 

ʜʨʫʛʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘʥʪʘʛʦʥʠʩʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʘʣʴʮʠʡ (4, 6). ʀʤʝʥʥʦ ʝʛʦ ʠʟʙʳ-

ʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʥʘʨʫʰʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʘʙʦʨʠʛʝʥʥʦʛʦ 

ʩʢʦʪʘ ʠ ʦʩʦʙʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʨʳʚ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫ ʟʘʚʦʟʠʤʳʭ ʞʠʚʦʪʥʳʭ. ʆʧʪʠ-

ʤʘʣʴʥʦʡ ʤʝʨʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʢʘʯʝ-

ʩʪʚʝʥʥʦʝ ʠ ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ. ʅʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʘʮʠʦʥʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʯʘʩʪʠ ʭʦʟʷʡʩʪʚ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʚʦʟʤʦʞʥʦ (1). 

 ʂʨʦʤʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠʟʤʝʥʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʦʣʫʯʘʝʤʦʤ ʤʦʣʦʜʥʷʢʝ, ʝʛʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʨʝʣʦʩʪʠ 

(2).  ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʦ 30% ʪʝʣʷʪ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʥʘʰʝʡ ʟʦʥʝ ʠʤʝʶʪ ʪʝ 

ʠʣʠ ʠʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʚ ʩʣʝʜʩʪʚʠʠ ʥʘʨʫʰʝʥʠʡ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʚʷʟʘʥ-

ʥʦʛʦ ʩ ʜʝʬʠʮʠʪʦʤ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʮʠʦʥʝ.(3, 5) 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʳ, ʪʝʣʷʪʘ, ʮʠʥʢ, ʡʦʜ, ʤʝʜʴ, ʜʠʩʪʨʦʬʠʷ. 

 

THE CLINICAL STATUS OF COWS WITH METABOLIC DISORDERS AND ITS 

IMPACT ON THE YOUNG STOCK IN AGROINDUSTRIAL COMPLEX çBIRYUCHEN-

SKIYè KRASNOGVARDEISK DISTRICT OF THE BELGOROD REGION 

 

Abstract. Area, which is located in the Belgorod region, treat to biogeocenosis provinces 

with low content in soils copper, iodine, zinc, cobalt and other microelements, antagonist which is 

calcium (4, 6). Its excessive levels in the soil determines the change of metabolic disorders in native 

cattle and particularly influences on failure of adaptive mechanisms in imported animals. The best 

preventive measure against diseases of cattle is benign and full feeding. But it is impossible to com-

pensate diets in full in the majority of part of farms in the Belgorod region (1). 

Except efficiency of animals change of the metabolic status affects on the received young 

growth, its immunological status and a morphofunctional maturity (2). 

According to some researchers to 30% of the calves produced in our area have some varia-

tions in development in a consequence of violations of fetal development associated with deficiency 

of individual indicators in the diet (3, 5). 

Key words: cows, calves, zinc, iodine, copper, dystrophy. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʦʚ ʧʨʠ ʥʘʨʫ-

ʰʝʥʥʦʤ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʤʦʣʦʜʥʷʢʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʧʳʪʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʆɸʆ ɸʇʂ "ɹʠʨʶʯʝʥ-

ʩʢʠʡ" ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʦʛʦ ʨʘʡʦʥʘ.  
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ʀʟ ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ ʢʘʞʜʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʵʪʘʣʦʥʥʳʝ 

ʛʨʫʧʧʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʣʠʥʠʯʝ-

ʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʢʦʨʦʚ ʠ ʪʝʣʷʪ. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʝʨʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ɹʝʣʛʦʨʦʜʩʢʦʛʦ 

ɻɸʋ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʤʝʞʦʙʣʘʩʪʥʦʡ ʚʝʪʝʨʠ-

ʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʭʦʟʷʡʩʪʚʫ ʚʳ-

ʷʚʠʣ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʭʦʟʷʡʩʪʚʝ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʢʦʨʦʚ ʧʦʢʘʟʘʣʦ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦ-

ʨʦʚ: ʦʩʪʝʦʜʠʩʪʨʦʬʠʶ (ʦʩʪʝʦʣʠʟ 1-2 ʭʚʦʩʪʦʚʳʭ ʧʦʟʚʦʥʢʦʚ - 38%; ʦʩʪʝʦʣʠʟ 2-3 ʭʚʦʩʪʦʚʳʭ ʧʦ-

ʟʚʦʥʢʦʚ - 10%); ʩʠʤʧʪʦʤʳ ʡʦʜʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʤʠʢʩʝʜʝʤʘ-85% (ʬʦʪʦ 1), ʥʘʨʫʰʝʥʠʝ 

ʨʦʩʪʘ ʰʝʨʩʪʠ-60%. ʙʨʘʜʠʢʘʨʜʠʷ-20%, ʵʥʦʬʪʘʣʴʤ ʠ ʵʢʟʦʬʪʘʣʴʤ - ʜʦ 15%); ʩʠʤʧʪʦʤʳ ʮʠʥʢʦ-

ʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʧʦʨʘʞʝʥʠʝ ʢʦʞʠ ʚ ʚʠʜʝ ʧʘʨʘʢʝʨʘʪʦʟʘ ʫ 10%); ʩʠʤʧʪʦʤʳ ʤʝʜʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʘʥʝʤʠʯʥʦʩʪʴ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʫ 30%, ʯʘʩʪʠʯʥʘʷ ʜʝʧʠʛʤʝʥʪʘʮʠʷ ʰʝʨʩʪʠ 

ʫ 20% ʢʦʨʦʚ (ʬʦʪʦ 2); ʩʠʤʧʪʦʤʳ ʭʨʦʥʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ ɸ (ʧʦʤʫʪʥʝʥʠʝ ʨʦʛʦʚʠ-

ʮʳ ʛʣʘʟʘ ʚ ʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʜʦ 10% ʞʠʚʦʪʥʳʭ, 

ʜʠʩʬʫʥʢʮʠʷ ʦʨʛʘʥʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ). ʉʥʠʞʝʥʠʝ ʮʠʥʢʘ ʠ ʤʝʜʠ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʞʦʙʣʘʩʪʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ 

ʤʝʜʠ ʠ ʮʠʥʢʘ ʤʝʪʦʜʦʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʥʦʡ ʘʨʛʦʥʦʚʦʡ ʧʣʘʟʤʦʡ 

(ʀʉʇ-ʄʉ) 

ʅʦʤʝʨ ʞʠ-

ʚʦʪʥʦʛʦ 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʜʠ, ʤʢʛ% ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ, ʤʢʛ% 

ʌʘʢʪʠʯʝʩʢʠ ʅʦʨʤʘ ʌʘʢʪʠʯʝʩʢʠ ʅʦʨʤʘ 
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ʂʨʦʚʴ ʦʪʙʠʨʘʣʘʩʴ ʫ 10 ʛʦʣʦʚ ʚʳʙʦʨʦʯʥʦ ʠʟ ʢʘʞʜʦʡ ʵʪʘʣʦʥʥʦʡ ʛʨʫʧʧʳ. ʇʦ ʜʘʥʥʦʡ ʪʘʙ-

ʣʠʮʝ ʚʠʜʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʥʠʞʝ ʥʦʨʤʳ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʩʦʜʝʨʞʘʥʠʷ 

ʮʠʥʢʘ ʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝ ʪʦʣʴʢʦ ʫ ʯʝʪʳʨʝʭ ʢʦʨʦʚ ʠ ʪʦ ʚ ʥʠʞʥʠʭ ʛʨʘʥʠ-

ʮʘʭ.  

ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʪʘʢʞʝ: 

¶ ʛʝʧʘʪʦʜʠʩʪʨʦʬʠʷ - ʫ 15% ʢʦʨʦʚ (ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʢʫʪʦʨʥʦʛʦ ʧʦʣʷ ʧʝʯʝʥʠ, ʝʸ ʙʦ-

ʣʝʟʥʝʥʥʦʩʪʴ ʧʨʠ ʪʦʣʯʢʦʦʙʨʘʟʥʦʡ ʧʘʣʴʧʘʮʠʠ) ʠ ʤʠʦʢʘʨʜʠʦʜʠʩʪʨʦʬʠʷ - ʫ 17% 

(ʘʢʮʝʥʪ ʧʝʨʚʦʛʦ ʪʦʥʘ, ʛʣʫʭʦʩʪʴ ʪʦʥʦʚ, ʦʪʝʢʠ ʧʦʜʛʨʫʜʢʘ, ʢʦʥʝʯʥʦʩʪʝʡ). ʆʪʸʢʠ ʚ 

ʦʙʣʘʩʪʠ ʧʦʜʛʨʫʜʢʘ (ʬʦʪʦ 3), ʚ ʦʩʥʦʚʥʦʤ, ʥʘʙʣʶʜʘʣʠ ʫ ʞʠʚʦʪʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʬʫʥʢʮʠʡ ʩʝʨʜʮʘ ʠ ʧʝʯʝʥʠ (ʪʦʢʩʠʯʝʩʢʘʷ ʢʘʨʜʠʦʛʝʧʘʪʦʧʘʪʠʷ);  

¶ ʜʠʩʪʦʥʠʠ ʧʨʝʜʞʝʣʫʜʢʦʚ - ʫ 23% ʢʦʨʦʚ (ʛʠʧʦʪʦʥʠʷ ʨʫʙʮʘ, ʜʠʩʧʝʧʩʠʷ). ʇʨʠ ʣʘ-

ʙʦʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʳʚʦʨʦʪʢʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʠʡ ʙʝʣʦʢ ʩʥʠʞʝʥ ʫ 

13% ʢʦʨʦʚ, ʘ ʫ 25% ʥʘʭʦʜʠʪʩʷ ʫ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ. ɻʠʧʦʧʨʦʪʝʠʥʝʤʠʷ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʫʰʝʥʠʠ 
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ʧʨʦʮʝʩʩʦʚ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʚʩʘʩʳʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ ʙʝʣʢʘ ʚ 

ʢʠʰʝʯʥʠʢʝ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʣʷʪ ʥʘʙʣʶʜʘʣʦʩʴ ʨʦʞʜʝʥʠʝ ʪʝʣʷʪ ʩ ʚʝʩʦʤ ʤʝʥʴʰʝ, ʯʝʤ 37ʢʛ (ʬʦ-

ʪʦ 4), ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʜʠʩʧʝʧʩʠʠ. ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʭ ʢʨʦʚʠ ʪʝʣʷʪ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʳ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʦʪʦ 1. ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʦ ʜʝʬʠʮʠʪʫ ʡʦʜʘ: ʤʠʢʩʝʜʝʤʘ ʠ ʥʘʨʫʰʝʥʠʝ ʨʦʩʪʘ ʰʝʨʩʪʠ. 

ɺ ʚʦʣʦʩʷʥʦʤ ʧʦʢʨʦʚʝ - ʜʣʠʥʥʳʝ ʠ ʛʨʫʙʳʝ ʚʦʣʦʩʳ ʥʘ ʛʦʣʦʚʝ (çʯʝʣʢʘè).  

ʕʢʟʦʬʪʘʣʴʤ (ʧʫʯʝʛʣʘʟʠʝ) 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʦʪʦ 2. ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʤʝʜʠ: ʯʘʩʪʠʯʥʘʷ ʜʝʧʠʛʤʝʥʪʘʮʠʷ ʰʝʨʩʪʠ 

ʚʦʢʨʫʛ ʛʣʘʟ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʩʠʤʧʪʦʤ ʦʯʢʦʚè), ʩʦʯʝʪʘʶʱʘʷʩʷ ʩ ʘʥʝʤʠʝʡ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ 
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ʌʦʪʦ 3. ʆʪʸʢʠ ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʨʫʜʢʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʦʪʦ 4. ɻʠʧʦʪʨʦʬʠʷ ʪʝʣʝʥʢʘ 
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ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʷ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʧʨʠʜʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʩʥʠʞʝʥʠʝ ʣʠʤʠʪʠʨʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʨʤʣʝʥʠʷ ʚ ʨʘʮʠʦʥʝ ʠ ʢʨʦʚʠ ʩʪʘʜʘ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʭʫʜʰʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʨʦʚ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʨʘʞʘʶʪʩʷ 

ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ. 
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ʇ.ɺ. ɻʦʨʦʜʦʚ, ʆ.ʅ. ʗʩʪʨʝʙʦʚʘ, ʀ.ɸ. ɹʦʡʢʦ 

 

ʌʀʊʆʉ - ʂʆʈʄʆɺɸʗ ɼʆɹɸɺʂɸ ɼʃʗ ʇʈʆʌʀʃɸʂʊʀʂʀ ɿɸɹʆʃɽɺɸʅʀʁ  

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ ʇʊʀʎʓ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʦʧʨʦʩʫ ʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ, ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ ʥʘʨʫʰʝʥʠʷʭ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ. ʇʨʠʚʝʜʝʥ ʩʦ-

ʩʪʘʚ ʠ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɼɹɸ ʌʠʪʦʩ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʨ-ʥʝʩʫʰʝʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʦʪʦʢʩʠʢʦʟʳ, ʧʝʢʪʠʥ, Bacillus subtillis, Bacillus licheniformis, ʢʫ-

ʨ-rʥʝʩʫʰʢʠ, ʷʡʮʝʥʦʩʢʦʩʪʴ. 

 

PHYTOS - FEED ADDITIVE FOR THE PREVENTION OF POULTRY DISEASES  
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ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝ-

ʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʙʨʦʡʣʝʨʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʜʦʩʪʠʛʥʫʪ ʚʳʩʦʢʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʊʘʢ, ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ ʟʘʨʫʙʝʞʥʳʭ ʢʨʦʩʩʦʚ ʩʧʦʩʦʙʥʳ ʜʘʚʘʪʴ ʝʞʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʙʦʣʝʝ 60ʛ ʠ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 35-42 ʩʫʪʦʢ. ʂʫʨʳ-

ʥʝʩʫʰʢʠ ʷʠʯʥʳʭ ʧʦʨʦʜ ʠ ʢʨʦʩʩʦʚ ʟʘ ʛʦʜ ʩʥʦʩʷʪ ʦʢʦʣʦ 300 ʷʠʮ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʦʪʝ-

ʮʠʘʣʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴʩʷ ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʴ 

ʬʘʢʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢ ʟʘʷʚʣʝʥʥʦʤʫ ʩʪʘʥʜʘʨʪʫ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʤʠʥʠ-

ʤʠʟʘʮʠʝʡ ʚʣʠʷʥʠʷ ʥʝʠʟʙʝʞʥʳʭ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʝʩʩʦʚ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ [11]. 

ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ 

ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ. ʈʘʮʠʦʥʳ ʩʦʩʪʘʚʣʷʶʪ ʠʩʭʦʜʷ ʠʟ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ. ɼʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘ-

ʮʠʦʥʘ ʚʦʩʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʝ ʜʦʨʦʛʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʧʨʝʤʠ-

ʢʩʦʚ [12]. 

ʇʦʵʪʦʤʫ ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʢʦʨʨʝʢ-

ʮʠʠ ʨʘʮʠʦʥʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʵʥʪʝʨʦʩʦʨʙʝʥʪʳ, 

ʧʨʦʙʠʦʪʠʢʠ, ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʳ, ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. [9] 

ʀʟ ʢʦʨʤʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦ-

ʨʦʚʴʷ ʧʪʠʮʳ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʚ ʢʦʨʤʦʚʦʤ ʩʳʨʴʝ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʢʦʪʦʨʳʭ (ʫʩʫʛʫʙʣʷʝʤʦʝ ʵʬʬʝʢʪʦʤ ʩʠʥʝʨʛʠʟʤʘ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ ʧʦʛʦ-

ʣʦʚʴʷ, ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʧʨʷʤʳʤ ʫʙʳʪʢʘʤ ʧʨʝʜʧʨʠʷʪʠʷ [7]. 

ʆʜʥʘʢʦ ʨʦʙʢʠʝ ʰʘʛʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʜʦ ʩʠʭ ʧʦʨ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʨʘʟʠʪʝʣʴʥʳʡ ʢʦʥʪʨʘʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʫʙʠʥʦʡ ʟʥʘʥʠʡ ʦʙ ʠʭ ʭʠʤʠʠ ʠ ʩʪʨʫʢʪʫʨʝ. 
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ʆʮʝʥʠʚʘʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʤʦʞʥʦ ʩ ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʥʘʯʘ-

ʣʝ ʍʍI ʚʝʢʘ ʧʨʦʙʣʝʤʘ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʚʩʝ ʩ ʪʦʡ ʞʝ ʨʝʛʫʣʷʨʥʦʩʪʴʶ, ʢʘʢ ʠ ʥʘ ʟʘʨʝ 

ʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʄʠʢʦʪʦʢʩʠʢʦʟʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʩ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʳʤ ʧʠʢʦʤ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʩʣʫʯʘʝʚ ʚ ʚʝʩʝʥʥʝʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦ-

ʜʳ ʚʩʝ ʯʘʱʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʤʦʨʙʠʜʥʦʩʪʴ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʨʝʜʢʦ ʦʥʦ ʧʨʦʪʝʢʘʝʪ ʚ ʣʘ-

ʪʘʥʪʥʦʡ ʬʦʨʤʝ, ʧʦʵʪʦʤʫ ʠʩʪʠʥʥʳʝ ʤʘʩʰʪʘʙʳ ʦʪʨʘʚʣʝʥʠʡ ʧʪʠʮʳ ʪʦʢʩʠʯʝʩʢʠʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ 

ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʩ ʙʦʣʴʰʠʤ ʦʧʦʟʜʘʥʠʝʤ, ʢʦʛʜʘ ʧʨʠʥʷʪʠʝ ʵʢʩʪʨʝʥʥʳʭ ʤʝʨ ʟʘ-

ʪʨʫʜʥʝʥʦ ʠ ʥʝ ʧʨʠʥʦʩʠʪ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʧʨʦʬʠʣʘʢʪʠ-

ʢʠ ʜʦʣʞʥʳ ʩʪʘʪʴ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʪʦʢʩʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ [8, 13]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʤʠʢʦʪʦʢʩʠʢʦʟʘʭ ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ (ʙʦʣʝʝ ʯʝʤ ʚ 60-90% 

ʩʣʫʯʘʝʚ) ʧʨʦʠʩʭʦʜʠʪ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ. ʉʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʩʣʫʞʠʪ ʥʘʜʝʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʢʘʢ ʚʳʨʘʞʝʥʥʦʩʪʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ, ʪʘʢ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʢʫʧʠʨʦʚʘʥʠʷ.  

ʉʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ ʧʨʠ ʤʠʢʦʪʦʢʩʠʢʦʟʘʭ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴʶ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. [3,5] 

ʆʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʧʪʠʮʳ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʪʠʚ-

ʥʘʷ ʜʦʙʘʚʢʘ ʌʠʪʦʩ. [4]. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʨʙʮʠʶ ʠ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʶ ʪʦʢʩʠʥʦʚ, ʩʪʠʤʫʣʠ-

ʨʫʝʪ ʦʙʤʝʥʥʳʝ ʠ ʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ.  

ʌʠʪʦʩ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʫʥʠʢʘʣʴʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʬʠʪʦʩʦʨʙʝʥʪ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʥʘ ʦʩʥʦʚʝ ʙʠʦʪʨʘʥʬʦʨʤʠʨʦ-

ʚʘʥʥʦʡ ʮʝʣʣʶʣʦʟʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʉʦʜʝʨʞʠʪ:  

Å ʇʝʢʪʠʥ ʠ ʜʨʫʛʠʝ ʩʣʦʞʥʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʌʠʪʦʩʘ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠ-

ʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʣʷ ʤʥʦʛʠʭ ʤʠʢʦʪʦʢʩʠʥʦʚ ʠ ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʩʦʨʙʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʇʝʢʪʠʥ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʙʘʢʪʝʨʠʦʩʪʘʪʠ-

ʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ. [1, 2]  

Å ɸʚʪʦʣʠʟʘʪʳ ʜʨʦʞʞʝʡ ʢʨʦʤʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ, ʩʦʜʝʨʞʘʪ ʢʣʝ-

ʪʦʯʥʳʝ ʩʪʝʥʢʠ ʜʨʦʞʞʝʡ Saccharomyces cerevisiae. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘ ʩʯʝʪ ʧʦʣʠʩʘʭʘʨʠʜʦʚ, 

ʧʨʦʪʝʠʥʦʚ ʠ ʣʠʧʠʜʦʚ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʠ ʣʝʛʢʦ ʜʦʩʪʫʧʥʳʭ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ [6].  

Å ɺ ʩʦʩʪʘʚ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʧʨʝʧʘʨʘʪʘ ʚʭʦʜʷʪ ʠʤʤʦʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʚʝʛʝʪʘ-

ʪʠʚʥʳʝ ʢʣʝʪʢʠ ʰʪʘʤʤʦʚ Bacillus subtillis ʠ Bacillus licheniformis, ʢʦʤʧʣʝʢʩ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʳ ʠʭ ʤʝʪʘʙʦʣʠʟʤʘ ï ʮʝʣʣʶʣʘʟʫ, ʵʥʜʦʛʣʶʢʘʥʘʟʫ, ʘʤʠʣʘʟʫ, ʧʨʦʪʝʘʟʫ, 

ʣʠʧʘʟʫ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʠʪʘʤʠʥʳ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ. 

ʊʘʢʘʷ ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʌʠʪʦʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʠʦʟʘʱʠʪʫ ʦʨʛʘʥʠʟʤʘ, ʧʨʦʬʠʣʘʢ-

ʪʠʢʫ ʨʘʟʚʠʪʠʷ ʜʠʩʙʘʢʪʝʨʠʦʟʦʚ, ʩʪʠʤʫʣʷʮʠʶ ʦʙʤʝʥʥʳʭ ʠ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʙʝʩʧʝʯʠʚʘʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʢʦʨʤʦʚ, ʩʪʠʤʫʣʷʮʠʶ ʩʠʥʪʝʟʘ ʚʠʪʘʤʠʥʦʚ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. ʂʦʤʧʣʝʢʩ ʬʝʨʤʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʠʦ-

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʤʠʢʦʪʦʢʩʠʥʦʚ ʟʘ ʩʯʝʪ ʧʨʝʚʨʘʱʝʥʠʷ ʠʭ ʚ ʥʝʘʢʪʠʚʥʳʝ ʬʦʨʤʳ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ 

ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

Å ʌʠʪʦʢʦʤʧʦʥʝʥʪʳ ï ʢʦʤʧʣʝʢʩ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʪʨʘʚ. ʆʙʣʘʜʘʝʪ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʤʦʱʥʳʤʠ ʜʝʪʦʢʩʠʮʠʨʫʶʱʠʤ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠ-

ʝʤ, ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʤʠʢʨʦʬʣʦʨʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʊʘʢ, 

ʵʭʠʥʘʮʝʷ ʧʫʨʧʫʨʥʘʷ ʦʙʣʘʜʘʝʪ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʥʳʤʠ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ, ʧʨʦʪʠʚʦʚʠʨʫʩ-

ʥʳʤʠ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʈʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʨʘʙʦʪʘʝʪ ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ, ʦʯʠʱʘʷ ʢʣʝʪʢʠ 

ʧʝʯʝʥʠ, ʧʦʚʳʰʘʷ ʝʝ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢ ʠʥʬʝʢʮʠʠ ʠ ʦʪʨʘʚʣʝʥʠʷʤ. [10]  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʢʫʨʘʭ-ʥʝʩʫʰʢʘʭ ʢʨʦʩʩʘ çʍʘʡʩʝʢʩ ʙʝʣʳʡè ʩ 

151 ʜʦ 320-ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʫʯʝʙʥʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʋʅʀʎ çɸʛʨʦʪʝʭʥʦʧʘʨʢè ʌɻɹʆʋ ɺʆ ɹʝʣʛʦʨʦʜʩʢʠʡ ɻɸʋ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ çʌʠʪʦʩè ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʧʪʠʮʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʷʡʮʝʥʦʩʢʦ-

ʩʪʠ. 
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ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʠʪʦʩʦʨʙʝʥʪʘ çʌʀʊʆʉè ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘ-

ʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʫʨ-ʥʝʩʫʰʝʢ (ʪʘʙʣʠʮʘ 1). 

ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʰʝ ʫ ʢʫʨ-ʥʝʩʫʰʝʢ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

ʅʘʠʚʳʩʰʘʷ ʷʡʮʝʥʦʩʢʦʩʪʴ (96,00 %) ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʫʨ-

ʥʝʩʫʰʝʢ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʘ 2 ʢʛ ʬʠʪʦʩʦʨ-

ʙʝʥʪʘ çʌʀʊʆʉè. ʕʪʦ ʥʘ 12,17 % ʚʳʰʝ, ʯʝʤ ʫ ʢʫʨ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 0,83, 1,76 ʠ 9,75 

% ʚʳʰʝ, ʯʝʤ ʫ ʢʫʨ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

 

ʊʘʙʣʠʮʘ 1. ʗʡʮʝʥʦʩʢʦʩʪʴ, ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʨʘʩʭʦʜ ʢʦʨʤʘ 

ʇʝʨʠʦʜ 
ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʆʧʳʪʥʳʝ ʛʨʫʧʧʳ 

1 2 3 4 

ʗʡʮʝʥʦʩʢʦʩʪʴ, % 

ʅʘʯʘʣʦ ʷʡʮʝʥʦʩʢʦʩʪʠ 82,17 84,83 80,71 82,66 79,34 

ʇʠʢ ʷʡʮʝʥʦʩʢʦʩʪʠ 83,83 95,17 94,24 96,00 86,25 

ɺ ʩʨʝʜʥʝʤ 67,29 74,97 72,25 78,53 69,23 

ʉʦʭʨʘʥʥʦʩʪʴ, % 

ʅʘʯʘʣʦ ʷʡʮʝʥʦʩʢʦʩʪʠ 100 100 100 100 100 

ʇʠʢ ʷʡʮʝʥʦʩʢʦʩʪʠ 98,0 100 100 100 98,0 

ɺ ʩʨʝʜʥʝʤ 98,0 99,3 99,3 99,3 98,0 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 10 ʷʠʮ, ʢʛ 

ʅʘʯʘʣʦ ʷʡʮʝʥʦʩʢʦʩʪʠ 1,65 1,62 1,61 1,59 1,64 

ʇʠʢ ʷʡʮʝʥʦʩʢʦʩʪʠ 1,53 1,51 1,49 1,48 1,52 

ɺ ʩʨʝʜʥʝʤ 1,59 1,57 1,56 1,54 1,58 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʠʚʳʩʰʘʷ ʷʡʮʝʥʦʩʢʦʩʪʴ (78,53 %) ʧʦ ʧʝʨʠʦʜʘʤ ʦʪʤʝʯʝʥʘ ʫ ʢʫʨ-

ʥʝʩʫʰʝʢ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɹʦʣʝʝ ʩʪʘʙʠʣʴʥʘʷ ʦʥʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʥʘ ʢʫʨʘʤ-ʥʝʩʫʰʢʘʤ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʋ ʥʠʭ ʨʘʟʥʠʮʘ ʧʦ ʧʝʨʠʦʜʘʤ ʥʘʠʤʝʥʴ-

ʰʘʷ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʢʫʨ-ʥʝʩʫʰʝʢ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ï 98-99 %. 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ çʌʠʪʦʩè 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʢʦʨʤʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 10 ʷʠʮ. ʅʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 1,54 

ʢʛ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʫʨ-ʥʝʩʫʰʝʢ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 

2 ʢʛ ʥʘ 1 ʪʦʥʥʫ ʢʦʨʤʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʥʳʭ ʢʦʨʤʣʝʥʠʷ 

ʢʫʨ-ʥʝʩʫʰʝʢ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʠʪʦʩʦʨʙʝʥʪʘ çʌʠʪʦʩè ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʪʠʮʳ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʧʘʨʘʪ ʩʪʠʤʫʣʠʨʫʝʪ ʧʠʱʝʚʘʨʝʥʠʝ ʟʘ ʩʯʝʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʘʜʩʦʨʙʮʠʦʥ-

ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʚʦʜʠʪʴ ʠʟ ʦʨʛʘʥʠʟʤʘ ʪʦʢʩʠʥʳ ʠ ʜʨʫʛʠʝ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʘʟʚʠʪʠʷ ʜʠʩʙʘʢʪʝʨʠʦʟʦʚ, ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ, ʩʪʠʤʫʣʷʮʠʷ 

ʦʙʤʝʥʥʳʭ ʠ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʤʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ. 
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ʊ.ɸ. ʄʘʣʘʭʦʚʘ, ɻ.ʉ. ʇʦʭʦʜʥʷ 

 

ʉʊʀʄʋʃʗʎʀʗ ʇʆʃʆɺʆʁ ʌʋʅʂʎʀʀ ʋ ʉɺʀʅʆʄɸʊʆʂ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ: ʉʢʘʨʤʣʠʚʘʥʠʝ ʤʦʣʦʜʳʤ ʠ ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪʢʘʤ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-

ɿʦʦè ʚ ʢʦʣʠʯʝʩʪʚʝ 5; 10; 15 ʤʛ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝ-

ʤʝʥʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʦʣʦʚʦʡ ʦʭʦʪʳ, ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʠ ʤʥʦʛʦʧʣʦʜʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʠʥʦʤʘʪʢʠ, ʧʦʨʦʩʷʪʘ, ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ, ʤʥʦʛʦʧʣʦʜʠʝ, ʢʨʫʧʥʦ-

ʧʣʦʜʥʦʩʪʴ, ʨʘʮʠʦʥ, ʧʨʝʧʘʨʘʪ çʄʠʚʘʣ-ɿʦʦè, ʞʠʚʘʷ ʤʘʩʩʘ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ. 

 

STIMULATION OF SEXUA L FUNCTION IN SOWS  

 

Abstract: Feeding young and adult sows drug "Mival-Zoo" 5; 10; 15 mg per 1 kg of live 

weight during their preparation for insemination promotes sexual hunting, oplodommartemont and 

multiple pregnancy. 

Key Words: sows, piglets, fertilization, multiple pregnancy, large-fruited, diet, medication 

Mival-Zoo", live weight, average daily gain. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [4, 5, 7]. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ çʄʠʚʘʣ-ɿʦʦè, ʠʟʛʦʪʦʚ-

ʣʝʥʥʳʡ ʬʠʨʤʦʡ ʆʆʆ çɸʛʨʦʩʠʣè (ʄʦʩʢʚʘ) [1, 2, 3, 6]. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʣʳʡ ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʥʘʯʘʣʦʤ 1-ʭʣʦʨʤʝʪʠʣʠʣʘʪʨʘʥ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʷ ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʦʙʣʘʜʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ: ʘʢʪʠʚʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ 

ʠ. ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʙʠʦʩʠʥʪʝʟ ʙʝʣʢʘ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʚ ʢʣʝʪʢʘʭ, 

ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʝʧʘʨʘʪʘ ʧʨʦʠʩʭʦʜʷʪ ʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʥʘʨʘʱʠʚʘʥʠʶ ʤʘʩʩʳ, ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ 

ʢʣʝʪʦʢ, ʧʦʚʳʰʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʠ ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʚʠʪʘʤʠʥʥʳʡ ʦʙʤʝʥ [8, 9, 10]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʦʧʳʪʘʭ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ 

ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʤʦʣʦʜʳʤ ʠ ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪʢʘʤ ʥʘ ʧʨʦʷʚʣʝʥʠʷ ʠʤʠ ʧʦʣʦʚʦʡ ʦʭʦ-

ʪʳ ʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʭ ʦʩʝʤʝʥʝʥʠʷ. 

ɺ ʧʝʨʚʦʤ ʦʧʳʪʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʚ ʚʦʟʨʘʩʪʝ 8 

ʤʝʩʷʮʝʚ 4 ʛʨʫʧʧʳ ʨʝʤʦʥʪʥʳʭ ʩʚʠʥʦʢ ʧʦ 30 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʦʩʣʝ ʧʝʨʝʚʦʜʘ ʩʚʠʥʦʢ ʚ ʮʝʭ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʣʦʚʠʷ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʝ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ, ʘ ʫʩʣʦʚʠʷ ʢʦʨʤ-

ʣʝʥʠʷ ʨʘʟʣʠʯʘʣʠʩʴ: ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʩʚʠʥʦʢ (ʢʦʥʪʨʦʣʴʥʘʷ) ʧʦʣʫʯʘʣʘ ʚ ʩʫʪʢʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 

ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ɺʀɾʘ, ʘ ʩʚʠʥʢʘʤ ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʤ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦ-

ʥʫ ʜʦ ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʜʦʙʘʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʛʨʫʧʧʘʤ ʧʦ 5, 10, 15 ʤʛ ʚ ʨʘʩ-

ʯʝʪʝ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʝʧʘʨʘʪ çʄʠʚʘʣ-ɿʦʦè. ɺʳʙʦʨʢʫ ʩʚʠʥʦʢ ʚ ʦʭʦʪʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝ-

ʥʠʝ 21 ʩʫʪʦʢ ʧʦʩʣʝ ʧʝʨʝʚʦʜʘ ʚ ʮʝʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʭʨʷʢʦʚ-ʧʨʦʙʥʠʢʦʚ ʫʪʨʦʤ ʠ 

ʚʝʯʝʨʦʤ. 

ɺʩʝʭ ʩʚʠʥʦʢ, ʧʨʦʷʚʠʚʰʠʭ ʧʦʣʦʚʫʶ ʦʭʦʪʫ ʟʘ 21 ʩʫʪʢʠ ʧʝʨʝʚʦʜʠʣʠ ʥʘ ʧʫʥʢʪ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ, ʛʜʝ ʧʨʦʚʦʜʠʣʠ ʜʚʫʢʨʘʪʥʦʝ ʠʭ ʦʩʝʤʝʥʝʥʠʝ: ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʙʦʨʢʠ ʠ ʯʝʨʝʟ 24 

ʯʘʩʘ. 

ʇʨʦʷʚʣʝʥʠʝ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʤʦʣʦʜʳʤʠ ʩʚʠʥʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʤʦʣʦʜʳʤ ʩʚʠʥʢʘʤ  

ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠʤʠ ʧʦʣʦʚʦʡ ʦʭʦʪʳ 

ɻʨʫʧʧʳ 

ʦʧʳʪʘ 
ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʩʚʠʥʦʢ 

ʏʠʩʣʦ 

ʩʚʠʥʦʢ ʚ 

ʦʧʳʪʝ 

 

 

ʀʟ ʥʠʭ ʧʨʦʷʚʠʣʠ ʧʦʣʦʚʫʶ 

ʦʭʦʪʫ ʟʘ 21 ʩʫʪʢʠ 

 

 

 

 
ʯʠʩʣʦ % 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 30 16 53,3 

2 ʆʈ+5 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 30 23 76,6 

3 ʆʈ+10 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 30 27 90,0 

4 ʆʈ+15 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 30 27 90,0 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʦʣʦʜʳʤ ʩʚʠʥʢʘʤ ʧʨʝʧʘʨʘʪʘ çʄʠ-

ʚʘʣ-ɿʦʦè ʚ ʢʦʣʠʯʝʩʪʚʝ 5, 10, 15 ʤʛ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʷʚʣʝʥʠʝ ʩʚʠʥʢʘʤʠ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 23,3; 36,7; ʠ ʥʘ 36,7% ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʦʩʝʤʝʥʝʥʠʷ ʤʦʣʦʜʳʭ ʩʚʠʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ɺʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʤʦʣʦʜʳʤ ʩʚʠʥʢʘʤ  

ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʭ ʦʩʝʤʝʥʝʥʠʷ 

ɻʨʫʧʧʳ 

ʦʧʳʪʘ 

 

 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ 

ʩʚʠʥʦʢ 
ʏʠʩʣʦ ʦʩʝ-

ʤʝʥʝʥʥʳʭ 

ʩʚʠʥʦʢ 

 

 

ʀʟ ʥʠʭ  

ʦʧʦʨʦʩʠʣʦʩʴ 

ʇʦʣʫʯʝʥʦ  

ʧʦʨʦʩʷʪ, ʛʦʣ 
ʂʨʫʧʥʦ- 

ʧʣʦʜʥʦʩʪʴ, 

ʢʛ 

 

 

 

 
ʯʠʩʣʦ % ʚʩʝʛʦ 

ʥʘ 1 

 ʦʧʦʨʦʩ 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 16 11 68,7 90 8,18Ñ0,1 1,14Ñ0,01 

2 
ʆʈ+5 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 
23 17 73,9 143 8,41Ñ0,1 1,15Ñ0,01 

3 
ʆʈ+10 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ  

ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 
27 21 77,7 192 9,14Ñ0,1 1,15Ñ0,01 

4 
ʆʈ+15 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ 

 ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 
27 20 74,0 186 9,30Ñ0,2 1,13Ñ0,01 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʦʣʦʜʳʤ ʩʚʠʥʢʘʤʠ ʧʨʝʧʘʨʘʪʘ çʄʠ-

ʚʘʣ-ɿʦʦè ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦ 5, 10, 15 ʤʛ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʠʭ ʧʦʣʦʚʫʶ ʦʭʦʪʫ, ʥʦ ʠ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʠ ʤʥʦʛʦʧʣʦʜʠʝ. ʊʘʢ, ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ 

ʩʚʠʥʦʢ ʚʦ ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʭ ʧʦʚʳʩʠʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 5,2; 9,0; 5,3%, 

ʘ ʤʥʦʛʦʧʣʦʜʠʝ ʚ ʵʪʠʭ ʞʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦʚʳʩʠʣʦʩʴ ʥʘ 2,8; 11,7; 13,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʠ, ʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʧʦʯʪʠ 

ʦʜʠʥʘʢʦʚʳʡ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ. ɺʦ ʚʪʦʨʦʤ ʘʥʘʣʦʛʠʯʥʦʤ ʦʧʳʪʝ  ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʧʦ ʧʨʠʥʮʠʧʫ 

ʘʥʘʣʦʛʦʚ ʧʦʩʣʝ ʦʪʲʝʤʘ ʧʦʨʦʩʷʪ (ʚ 30 ʩʫʪʦʢ) 4 ʛʨʫʧʧʳ ʚʟʨʦʩʣʳʭ ʩʚʠʥʦʤʘʪʦʢ ʚ ʚʦʟʨʘʩʪʝ 2,5-3,0 

ʛʦʜʘ ʧʦ 30 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʚʠʥʦʤʘʪʦʢ ʠʭ ʧʝʨʝʚʝʣʠ ʚ 

ʮʝʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʜʦ ʧʨʦʷʚʣʝʥʠʷ ʦʭʦʪʳ ʠʤ ʩʢʘʨʤʣʠʚʘʣʠ ʧʨʝʧʘʨʘʪ çʄʠʚʘʣ-ɿʦʦè ʧʦ 

ʪʦʡ ʞʝ ʩʭʝʤʝ, ʯʪʦ ʠ ʤʦʣʦʜʳʤ ʨʝʤʦʥʪʥʳʤ ʩʚʠʥʢʘʤ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʘʷ, ʠʤ 

ʩʢʘʨʤʣʠʚʘʣʠ ʪʦʣʴʢʦ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ɺʀɾʘ, ʘ ʩʚʠʥʦʤʘʪʢʘʤ ʚʪʦʨʦʡ, ʪʨʝʪʴ-

ʝʡ, ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʜʦʙʘʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ 5, 10, 15 ʤʛ ʚ ʨʘʩʯʝ-

ʪʝ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠ-

ʮʘʭ 3 ʠ 4. 
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ʊʘʙʣʠʮʘ 3. ɺʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪʢʘʤ  

ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠʤʠ ʧʦʣʦʚʦʡ ʦʭʦʪʳ 

ɻʨʫʧʧʳ 

ʦʧʳʪʘ 
ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʩʚʠʥʦʢ 

ʏʠʩʣʦ 

 ʩʚʠʥʦʤʘʪʦʢ 

ʚ ʦʧʳʪʝ 

 

 

ʀʟ ʥʠʭ ʧʨʦʷʚʠʣʠ ʧʦʣʦ-

ʚʫʶ ʦʭʦʪʫ ʟʘ 21 ʩʫʪʢʠ 

 

 

 

 
ʯʠʩʣʦ % 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 30 21 70,0 

2 ʆʈ+5 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 30 25 83,3 

3 ʆʈ+10 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 30 28 93,3 

4 ʆʈ+15 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 30 29 96,6 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪʢʘʤ ʧʦʩʣʝ ʦʪʲ-

ʝʤʘ ʦʪ ʥʠʭ ʧʦʨʦʩʷʪ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè, ʚ ʢʦʣʠʯʝʩʪʚʝ 5, 10, 15 ʤʛ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʫ ʩʚʠʥʦʤʘʪʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 13,3; 23,3; 

26,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

 

ʊʘʙʣʠʮʘ 4. ɺʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪʢʘʤ  

ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʭ ʦʩʝʤʝʥʝʥʠʷ 

ɻ
ʨ
ʫ
ʧ
ʧ
ʳ
 

 

ʦ
ʧ
ʳ
ʪ
ʘ

 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʩʚʠʥʦʢ 

ʏʠʩʣʦ 

ʦʩʝʤʝ-

ʥʝʥʥʳʭ 

ʩʚʠʥʦʢ 

ʀʟ ʥʠʭ  

ʦʧʦʨʦʩʠʣʦʩʴ 

ʇʦʣʫʯʝʥʦ ʧʦʨʦʩʷʪ, 

ʛʦʣ. ʂʨʫʧʥʦ- 

ʧʣʦʜʥʦʩʪʴ, 

ʢʛ ʯʠʩʣʦ % ʚʩʝʛʦ ʥʘ 1 ʦʧʦʨʦʩ 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 21 17 80,9 161 9,47Ñ0,1 1,26Ñ0,01 

2 
ʆʈ+5 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ ʤʘʩ-

ʩʳ çʄʠʚʘʣ-ɿʦʦè 
25 21 84,0 215 10,23Ñ0,1 1,26Ñ0,01 

3 
ʆʈ+10 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 
28 25 89,2 288 11,52Ñ0,2 1,24Ñ0,01 

4 
ʆʈ+15 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 
29 26 89,6 289 11,11Ñ0,1 1,25Ñ0,01 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 4 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪʢʘʤ ʧʨʝʧʘʨʘʪʘ 

çʄʠʚʘʣ-ɿʦʦè ʚ ʧʨʝʜʣʦʞʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʩʚʠ-

ʥʦʤʘʪʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 3,1; 8,3; 8,7%, ʘ ʤʥʦʛʦʧʣʦʜʠʝ ʩʚʠʥʦʤʘʪʦʢ ʧʦʚʳʩʠʣʦʩʴ ʚ ʘʥʘʣʦ-

ʛʠʯʥʳʭ ʛʨʫʧʧʘʭ ʥʘ 8,0; 21,6; 17,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ʂʨʫʧʥʦʧʣʦʜʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ ʚʦ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʟʘ ʧʝʨʠʦʜ 

ʦʧʳʪʘ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʦʨʦʩʷʪ ʦʪ ʧʦʜʦʧʳʪʥʳʭ ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʚʠʥʦʤʘʪʦʢ, ʚʳʨʘʱʠ-

ʚʘʣʠ ʠʭ 8-ʤʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 5 

ʠ 6. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮ 5 ʠ 6 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʦʣʦʜʳʤ ʠ ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪ-

ʢʘʤ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝʤʝʥʝʥʠʶ ʚ ʢʦʣʠʯʝʩʪʚʝ 5, 10 ʠ 15 ʤʛ 

ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠʭ ʧʦʪʦʤʩʪʚʘ ʜʦ 8 ʤʝʩʷʮʝʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʤʦ-

ʣʦʜʳʤ ʠ ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪʢʘʤ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝʤʝʥʝʥʠʶ ʤʳ ʧʨʦʠʟʚʝʣʠ ʨʘʩʯʝʪ 

ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ (ʪʘʙʣ. 7, 8) ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʪʘʙʣ. 9, 10). 
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ʊʘʙʣʠʮʘ 5. ʈʦʩʪ ʧʦʨʦʩʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʤʦʣʦʜʳʭ ʩʚʠʥʦʤʘʪʦʢ, ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ  

ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʩʝʤʝʥʝʥʠʶ 

ɻ
ʨ
ʫ
ʧ
ʧ
ʳ
 

ʦ
ʧ
ʳ
ʪ
ʘ

 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝ-

ʥʠʷ ʤʘʪʝʨʝʡ 

ʏʠʩʣʦ 

 ʧʦʨʦʩʷʪ 

ʧʨʠ 

 ʨʦʞʜʝʥʠʠ 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʨʦʩʷʪ, ʢʛ ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʧʦʨʦʩʷʪ 

ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 8 

ʤʝʩʷʮʝʚ, ʛ 

ʧʨʠ  

ʨʦʞʜʝʥʠʠ 
ʚ 2 ʤʝʩ. ʚ 8 ʤʝʩ. 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 90 1,14Ñ0,01 16,1Ñ0,1 118,2Ñ1,5 487 

2 

ʆʈ+5 ʤʛ ʥʘ 1ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ 

çʄʠʚʘʣ-ɿʦʦè 

143 1,15Ñ0,01 16,0Ñ0,2 119,0Ñ1,2 491 

3 

ʆʈ+10 ʤʛ ʥʘ 1ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ 

çʄʠʚʘʣ-ɿʦʦè 

192 1,15Ñ0,01 15,8Ñ0,1 117,5Ñ1,4 484 

4 

ʆʈ+15 ʤʛ ʥʘ 1 ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ 

çʄʠʚʘʣ-ɿʦʦè 

186 1,13Ñ0,01 16,0Ñ0,2 118,3Ñ1,6 488 

 

ʊʘʙʣʠʮʘ 6. ʈʦʩʪ ʧʦʨʦʩʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʟʨʦʩʣʳʭ ʩʚʠʥʦʤʘʪʦʢ, ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ  

ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʩʝʤʝʥʝʥʠʶ 

ɻ
ʨ
ʫ
ʧ
ʧ
ʳ
 

ʦ
ʧ
ʳ
ʪ
ʘ

 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝ-

ʥʠʷ ʤʘʪʝʨʝʡ 

ʏʠʩʣʦ 

 ʧʦʨʦʩʷʪ 

ʧʨʠ 

 ʨʦʞʜʝʥʠʠ 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʨʦʩʷʪ, ʢʛ ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʧʦʨʦʩʷʪ 

ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 8 

ʤʝʩʷʮʝʚ, ʛ 

ʧʨʠ  

ʨʦʞʜʝʥʠʠ 
ʚ 2 ʤʝʩ. ʚ 8 ʤʝʩ. 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 161 1,26Ñ0,01 16,9Ñ0,1 122,5Ñ1,8 505 

2 

ʆʈ+5 ʤʛ ʥʘ 1ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ 

çʄʠʚʘʣ-ɿʦʦè 

215 1,26Ñ0,01 16,8Ñ0,2 121,2Ñ2,0 499 

3 

ʆʈ+10 ʤʛ ʥʘ 1ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ 

çʄʠʚʘʣ-ɿʦʦè 

288 1,24Ñ0,01 16,7Ñ0,1 121,5Ñ1,2 501 

4 

ʆʈ+15 ʤʛ ʥʘ 1 ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ 

çʄʠʚʘʣ-ɿʦʦè 

289 1,25Ñ0,01 16,9Ñ0,3 122,2Ñ1,8 503 

 

ʊʘʙʣʠʮʘ 7. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʤʦʣʦʜʳʤ  

ʩʚʠʥʦʤʘʪʢʘʤ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝʤʝʥʝʥʠʶ 

ɻ
ʨ
ʫ
ʧ
ʧ
ʳ
 

ʦ
ʧ
ʳ
ʪ
ʘ

 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʤʘʪʝʨʝʡ 

ɺʳʨʘʱʝʥʦ ʧʦʨʦʩʷʪ ʜʦ 8 

ʤʝʩ. 

ʇʦʣʫʯʝʥʦ ʚʘʣʦʚʦʛʦ 

ʧʨʠʨʦʩʪʘ 

ʛʦʣ. 
ʚ % ʦʪ 

ʨʦʜʠʚʰʠʭʩʷ 
ʮ 

ʚ % ʢ 1-ʡ 

ʛʨʫʧʧʝ 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 73 81,1 86,28 100 

2 
ʆʈ+5 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ  

çʄʠʚʘʣ-ɿʦʦè 
117 81,8 139,23 161,3 

3 
ʆʈ+10 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ 

 çʄʠʚʘʣ-ɿʦʦè 
155 80,7 182,12 211,0 

4 
ʆʈ+15 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ 

 çʄʠʚʘʣ-ɿʦʦè 
151 81,1 178,63 207,0 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 7 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʦʣʦʜʳʤ ʩʚʠʥʦʤʘʪʢʘʤ ʧʨʝʧʘʨʘʪʘ 

çʄʠʚʘʣ-ɿʦʦè ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝʤʝʥʝʥʠʶ ʚ ʢʦʣʠʯʝʩʪʚʝ 5, 10 ʠ 15 ʤʛ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 

ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʧʦʪʦʤʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 61,3; 
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111; 107% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ɸ ʩʢʘʨʤʣʠʚʘʥʠʝ ʚʟʨʦʩʣʳʤ ʩʚʠʥʦ-

ʤʘʪʢʘʤ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʚ ʪʘʢʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝʤʝʥʝʥʠʶ 

(ʪʘʙʣ. 8) ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʧʦʪʦʤʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 31,9; 76,8; 

79,2% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʧʦ-

ʣʦʚʦʡ ʦʭʦʪʳ, ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʠ ʤʥʦʛʦʧʣʦʜʠʷ ʫ ʩʚʠʥʦʤʘʪʦʢ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

 

ʊʘʙʣʠʮʘ 8. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè ʚʟʨʦʩʣʳʤ  

ʩʚʠʥʦʤʘʪʢʘʤ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝʤʝʥʝʥʠʶ 

ɻ
ʨ
ʫ
ʧ
ʧ
ʳ
 

ʦ
ʧ
ʳ
ʪ
ʘ

 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʤʘʪʝʨʝʡ 

ɺʳʨʘʱʝʥʦ ʧʦʨʦʩʷʪ 

ʜʦ 8 ʤʝʩ. 

ʇʦʣʫʯʝʥʦ ʚʘʣʦʚʦʛʦ 

ʧʨʠʨʦʩʪʘ 

ʛʦʣ. 
ʚ % ʦʪ 

ʨʦʜʠʚʰʠʭʩʷ 
ʮ 

ʚ % ʢ 1-ʡ 

ʛʨʫʧʧʝ 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 138 85,7 169,05 100 

2 ʆʈ+5 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-ɿʦʦè 184 85,5 223,00 131,9 

3 
ʆʈ+10 ʤʛ ʥʘ 1ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-

ɿʦʦè 
246 85,4 298,89 176,8 

4 
ʆʈ+15 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ çʄʠʚʘʣ-

ɿʦʦè 
248 85,8 303,05 179,2 

 

ʊʘʙʣʠʮʘ 9. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè  

ʤʦʣʦʜʳʤ ʩʚʠʥʢʘʤ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝʤʝʥʝʥʠʶ 

ʇʦʢʘʟʘʪʝʣʠ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʤʘʪʝʨʝʡ 

ʆʩʥʦʚʥʦʡ 

ʨʘʮʠʦʥ 

ʆʈ+5 ʤʛ ʥʘ 1 

ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ 

çʄʠʚʘʣ- 

ɿʦʦè 

ʆʈ+10 ʤʛ ʥʘ 

1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ 

çʄʠʚʘʣ-ɿʦʦè 

ʆʈ+15 ʤʛ ʥʘ 1 

ʢʛ ʞʠʚʦʡ ʤʘʩ-

ʩʳ çʄʠʚʘʣ-

ɿʦʦè 

ɺʳʨʘʱʝʥʦ ʧʦʨʦʩʷʪ ʜʦ 8 ʤʝʩʷʮʝʚ, ʛʦʣ 73 117 155 151 

ʇʦʣʫʯʝʥʦ ʚʘʣʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʩʚʠʥʝʡ, ʮ 86,28 139,23 182,12 178,63 

ʆʙʠɦʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠ ʚʳʨʘ-

ʱʠʚʘʥʠʝ ʩʚʠʥʝʡ ʜʦ 8 ʤʝʩ, ʨʫʙ. 
261075,0 372300,0 456732,0 456450,0 

ɺ ʪʦʤ ʯʠʩʣʝ, ʟʘʪʨʘʪʳ: ʥʘ ʤʘʪʦʯʥʦʝ ʧʦ-

ʛʦʣʦʚʴʝ, ʨʫʙ. 
79440,0 79545,0 79605,0 79605,0 

ʥʘ ʢʦʨʤʘ, ʨʫʙ. 129420,0 208845,0 273180,0 267945,0 

ʥʘ çʄʠʚʘʣ-ɿʦʦè, ʨʫʙ. - 9450,0 12600,0 18900,0 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ 

ʤʘʩʩʳ ʩʚʠʥʝʡ, ʨʫʙ. 
3025,9 2673,9 2507,8 2564,3 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ, ʨʫʙ/ʢʛ 50,0 50,0 50,0 50,0 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʩʚʠʥʝʡ, ʨʫʙ. 431400,0 696150,0 910600,0 893150,0 

ʇʨʠʙʳʣʴ, ʨʫʙ. 170325,0 323850,0 453868,0 436700,0 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 65,2 86,9 99,3 95,6 
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ʊʘʙʣʠʮʘ 10. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʄʠʚʘʣ-ɿʦʦè 

ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪʢʘʤʠ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝʤʝʥʝʥʠʶ 

ʇʦʢʘʟʘʪʝʣʠ ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʤʘʪʝʨʝʡ 

 

 

ʆʩʥʦʚʥʦʡ 

ʨʘʮʠʦʥ 

ʆʈ+5 ʤʛ ʥʘ 1 

ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ çʄʠ-

ʚʘʣ-ɿʦʦè 

ʆʈ+10 ʤʛ ʥʘ 

1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ ʄʠʚʘʣ-

ɿʦʦè 

ʆʈ+15 ʤʛ ʥʘ 

1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ 

çʄʠʚʘʣ- ɿʦʦè 

ɺʳʨʘʱʝʥʦ ʧʦʨʦʩʷʪ ʜʦ 8 ʤʝʩʷʮʝʚ, ʛʦʣ 138 184 246 248 

ʇʦʣʫʯʝʥʦ ʚʘʣʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʩʚʠʥʝʡ, 

ʮ 
169,05 223,00 298,89 303,05 

ʆʙʱʠʝ ʟʘʪʨʘʪʳ ʧʘ ʧʦʣʫʯʝʥʠʝ ʠ ʚʳ-

ʨʘʱʠʚʘʥʠʝ ʩʚʠʥʝʡ ʜʦ 8 ʤʝʩ, ʨʫʙ. 
429863,0 548813,0 697069,0 712700,0 

ɺ ʪʦʤ ʯʠʩʣʝ, ʟʘʪʨʘʪʳ: ʥʘ ʤʘʪʦʯʥʦʝ 

ʧʦʛʦʣʦʚʴʝ, ʨʫʙ. 
90315,0 90375,0 90420,0 90435,00 

ʥʘ ʢʦʨʤʘ, ʨʫʙ. 253575,0 334500,0 448335,0 454575,0 

ʥʘ çʄʠʚʘʣ-ɿʦʦè, ʨʫʙ. - 14175,0 18900,0 28350,0 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ 

ʤʘʩʩʳ ʩʚʠʥʝʡ, ʨʫʙ. 
2542,8 2461,0 2332,1 2364,9 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ, ʨʫʙ/ʢʛ 50,0 50,0 50,0 50,0 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʩʚʠʥʝʡ, ʨʫʙ. 845250,0 1115000,0 1494450,0 1515250,0 

ʇʨʠʙʳʣʴ, ʨʫʙ. 415387,0 566187,0 797381,0 798550,0 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 96,6 103,1 114,3 111,4 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 9 ʠ 10 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ 

çʄʠʚʘʣ-ɿʦʦè ʤʦʣʦʜʳʤ ʠ ʚʟʨʦʩʣʳʤ ʩʚʠʥʦʤʘʪʢʘʤ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʢ ʦʩʝʤʝʥʝʥʠʶ ʩʦ-

ʩʪʘʚʣʷʝʪ 10 ʤʛ ʥʘ 1 ʢʠʣʦʛʨʘʤʤ ʞʠʚʦʡ ʤʘʩʩʳ. 

ʊʘʢʘʷ ʜʦʟʘ ʧʦʟʚʦʣʷʝʪ ʫ ʤʦʣʦʜʳʭ ʩʚʠʥʦʢ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮʝʥʪʥʝʨʘ ʧʨʠʨʦʩʪʘ 

ʞʠʚʦʡ ʤʘʩʩʳ ʧʘ 518,1 ʨʫʙ. ʠʣʠ ʥʘ 17,1%, ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 

34,1%. ʋ ʚʟʨʦʩʣʳʭ ʩʚʠʥʦʤʘʪʦʢ ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʦʧʳʪʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮʝʥʪʥʝʨʘ ʧʨʠʨʦʩʪʘ ʞʠ-

ʚʦʡ ʤʘʩʩʳ ʩʥʠʟʠʣʘʩʴ ʥʘ 210,7 ʨʫʙ. ʠʣʠ ʥʘ 8,2%, ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 11,1% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 
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ʄ.ʅ. ʇʝʥʟʝʚʘ, ɸ.ɸ. ʈʝʟʥʠʯʝʥʢʦ ʄ.ʀ. ʉʪʘʮʝʥʢʦ 

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʅʆɺʓʍ ʂʆʈʄʆɺʓʍ ɼʆɹɸɺʆʂ 

ɺ ɾʀɺʆʊʅʆɺʆɼʉʊɺɽ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

  

ɸʥʥʦʪʘʮʠʷ. ʇʦʣʥʦʮʝʥʥʦʩʪʴ ɸ-ʚʠʪʘʤʠʥʥʦʛʦ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʧʦʩʪʫʧʣʝ-

ʥʠʷ ʢʘʨʦʪʠʥʘ ʠ ʚʠʪʘʤʠʥʘ ʩ ʢʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʫʩʚʦʝʥʠʷ, ʥʘʣʠʯʠʷ ʠ ʚʝʣʠ-

ʯʠʥʳ ʪʢʘʥʝʚʳʭ ʟʘʧʘʩʦʚ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʧʝʮʠʘʣʠʩʪʳ ʚʩʝ ʯʘʱʝ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʢʘʨʦʪʠʥʩʦʜʝʨʞʘʱʠʤ 

ʧʨʝʧʘʨʘʪʘʤ, ʪʘʢ ʢʘʢ ʢʘʨʦʪʠʥ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʠʪʘʤʠʥʘ ɸ ʧʨʠ ʧʝʨʝʜʦʟʠʨʦʚʢʘʭ ʥʠʢʦʛʜʘ ʥʝ ʚʳʟʳ-

ʚʘʝʪ ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʢʨʦʤʝ ʪʦʛʦ b-ʢʘʨʦʪʠʥ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʪʦʚʘʨʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʥʦʚʳʭ ʢʘʨʦʪʠʥʦ-ʭʣʦʨʦʬʠʣʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʥʘ ʦʨʛʘʥʠʟʤ ʧʦʨʦʩʷʪ ʩ ʪʝʤ, ʯʪʦʙʳ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʭ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ɸ-ʛʠʧʦʚʠʪʘʤʠʥʦʟʦʚ ʠ 

ʛʝʧʘʪʦʟʦʚ ʞʠʚʦʪʥʳʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʨʦʩʷʪʘʭ-ʦʪʲʸʤʳʰʘʭ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 5 

ʛʨʫʧʧ ʧʦ 30 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʦʡ, ʚʪʦʨʦʡ ʧʨʠʤʝʥʷʣʠ ʣʘʨʠ-

ʢʘʨʚʠʪ, ʪʨʝʪʴʝʡ, ʯʝʪʚʸʨʪʦʡ ʠ ʧʷʪʦʡ ï ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ ʢʘʨʦʬʠʣʘ. ʇʨʝʧʘʨʘʪʳ ʧʨʠʤʝʥʷʣʠ ʩ 

ʢʦʨʤʦʤ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ. 

ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʝ ʢʘʨʦʬʠʣʘ ʠ ʣʘʨʠʢʘʨʚʠʪʘ ʧʨʦʠʟʦʰʣʦ ʧʦʚʳʰʝʥʠʝ ʚʠʪʘʤʠʥʘ ɸ ʚ ʩʳ-

ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʧʝʯʝʥʠ, ʥʦʨʤʘʣʠʟʦʚʘʣʩʷ ʫʨʦʚʝʥʴ ʬʝʨʤʝʥʪʦʚ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ ʠ ʘʣʴʙʫʤʠ-

ʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʫʚʝʣʠʯʠʣʠʩʴ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ, ʫʣʫʯʰʠʣʦʩʴ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠ-

ʝʤ ʚ ʥʠʭ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ ʠ ʙʠʦʬʣʘʚʦʥʦʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʠʩʪʚʝʥʥʠʮʳ. ɺʦʟ-

ʤʦʞʥʦ, ʟʘ ʩʯʸʪ ʚʠʪʘʤʠʥʘ ɽ, ʦʩʣʘʙʣʷʝʪʩʷ ʪʘʢʞʝ ʩʪʨʝʩʩʠʨʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʸʤʝ 

ʠʭ ʦʪ ʩʚʠʥʦʤʘʪʦʢ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʘʨʦʬʠʣ ʠ ʣʘʨʠʢʘʨʚʠʪ ʜʣʷ ʧʨʦ-

ʬʠʣʘʢʪʠʢʠ ʛʝʧʘʪʦʟʦʚ ʠ ɸ-ʚʠʪʘʤʠʥʦʟʘ ʧʦʨʦʩʷʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʩʷʪʘ, ʢʘʨʦʬʠʣ, ʣʘʨʠʢʘʨʚʠʪ, ʬʝʨʤʝʥʪʳ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ, ʧʝ-

ʯʝʥʴ, ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ. 

 

EFFICIENCY OF APPLICATION OF NEW FEED ADDITIVES IN ANIMAL  

HUSBANDRY 

 

Abstract. Full value of A-vitamin food of animals depends on intake of carotene and vita-

min C sterns, and also on efficiency of their assimilation, existence and size of fabric stocks.  

Recently experts even more often give preference to carotin preparations as carotene, unlike 

vitamin A at overdoses never causes toxic effect, besides - carotene has impact on commodity char-

acteristics of livestock production. 

The purpose of work consisted in studying of influence new the carotin-hlorofiles of com-

plexes on an organism of pigs to recommend them for prevention A-gipovitaminosis and gepatosis 

of animals. 

Research was conducted on piglets. Thus 5 groups up to 30 heads in everyone were created. 

The first group was control, the second applied larikarvit, the third, fourth and fifth ï various doses 

karofit. Preparations applied with a forage within 30 days. 
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After application of a karofil and larikarvit there was an increase of vitamin A in serum of 

blood and a liver, the level of enzymes of reamination and albumine in blood serum was normal-

ized, increased average daily gains, the physiological condition of animals improved. 

Positive influence of preparations on an organism of animals can be explained with availa-

bility in them of fat-soluble vitamins and a bioflavonoid complex of a larch. Perhaps, at the expense 

of vitamin E, also stress condition of pigs at their depriving from sows is weakened. 

The conducted researches allow to recommend karofit and larikarvit for prevention of gepa-

tosis 

Keywords: piglets, carofil, laricarvit, alaninaminotransferaza, aspartamaminotransferaza, 

liver, blood serum. 

 

ʇʨʦʙʣʝʤʘ ʛʠʧʦʚʠʪʘʤʠʥʦʟʦʚ ʚ ʩʚʠʥʦʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ ʚ ʢʦʨʤʘʭ ʢʘʨʦʪʠʥʘ ʠ ʚʠʪʘʤʠʥʘ ɸ  ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʚʠʥʦʚʦʜʩʪʚʫ ʚ ʮʝʣʦʤ, ʢʦʪʦʨʳʡ ʚʝʜʸʪ ʢ ʧʦʪʝʨʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠ-

ʚʦʪʥʳʭ ʠ ʧʦʚʳʰʝʥʥʦʤʫ ʦʪʭʦʜʫ ʧʦʨʦʩʷʪ. 

ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʠʪʘʤʠʥʘ ɸ ʥʘʨʫʰʘʝʪʩʷ ʙʠʦʩʠʥʪʝʟ ʩʳʚʦʨʦʪʦʯʥʳʭ ʘʣʴʙʫʤʠʥʦʚ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ ʠ ʩʥʠʞʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʢ ʛʣʦʙʫʣʠʥʘʤ (ʃʝʫʪʩʢʘʷ ɿ.ʂ., 1975). ʅʝʜʦ-

ʩʪʘʪʦʢ ʚʠʪʘʤʠʥʘ ɸ ʚ ʨʘʮʠʦʥʘʭ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ ʫʨʦʚʥʷ ʮʠʥʢʘ ʠ ʘʢʪʠʚʥʦʩʪʠ 

ʮʠʥʢʩʦʜʝʨʞʘʱʠʭ ʬʝʨʤʝʥʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʘʨʘʢʝʨʘʪʦʟʘ ʫ ʩʚʠʥʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦ-

ʜʠʪʴ ʚ ʨʘʮʠʦʥ ʞʠʚʦʪʥʳʭ ʢʘʨʦʪʠʥ ʠ ʚʠʪʘʤʠʥ ɸ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴ ʚʠʪʘʤʠʥʥʳʝ ʠ ʢʘʨʦʪʠʥʩʦ-

ʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ. 

ʅʘʨʫʰʝʥʠʷ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩʚʠʥʝʡ ʩʚʷʟʘʥʳ ʪʘʢʞʝ ʩ ʚʳʩʦʢʦʡ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʜʠʩʙʘʢʪʝʨʠʦʟʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʇʨʠʜʳʙʘʡʣʦ ʅ.ɼ., 1999, ʐʫʤʩʢʠʡ ʖ.ʅ. ʩ ʩʦ-

ʘʚʪ., 2012).  

ɼʦʙʘʚʣʝʥʠʝ ʚ ʨʘʮʠʦʥʳ ʧʦʨʦʩʷʪ ʢʦʨʤʦʚ, ʙʦʛʘʪʳʭ ʢʘʨʦʪʠʥʦʤ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚ ʥʸʤ 

ʧʦʪʨʝʙʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ ʢʘʨʦʪʠʥ ʣʝʛʢʦ ʨʘʟʨʫʰʘʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʚʝʪʘ ʠ ʦʢʠʩʣʷʝʪʩʷ 

ʧʨʠ ʜʦʩʪʫʧʝ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʪʝʨʷʤ ʢʘʨʦʪʠʥʘ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ  ʨʘʩʪʝ-

ʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʢʦʨʤʦʚ (ɸ. ʀ. ʉʚʝʞʝʥʮʦʚ, 2002). 

ʇʦʵʪʦʤʫ ʨʝʰʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʞʠʚʦʪʥʳʤ ʢʘʨʦʪʠʥ- ʠ 

ʭʣʦʨʦʬʠʣ-ʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ (ɸ.ʈ. ɺʘʣʴʜʤʘʥ, ʇ.ʌ. ʉʫʨʘʡ, 1993, ɼʦʨʦʞʢʠʥ ɺ.ʀ. ʩ ʩʦ-

ʘʚʪ.,2011). 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʳʡ ʠʩʪʦʯʥʠʢ ʢʘʨʦʪʠʥʘ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʧʦʚʳʩʠʪʴ ʝʛʦ 

ʫʩʚʦʷʝʤʦʩʪʴ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ (ʅ.ɸ. ʂʫʟʴʤʠʥ, ʅ.ʅ. ʅʦʚʠʢʦʚ, 2011, ʅʦʩʢʦʚ ʉ.ɹ. ʩ ʩʦʘʚʪ., 2011).  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʢʘʨʦ-

ʬʠʣ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʦʰʣʠ ʭʣʦʨʦʬʠʣʣ ʝʣʠ (1,5 ʤʛ/ʛ), ʙʝʪʘ-ʢʘʨʦʪʠʥ  (3,3 ʤʛ/ʛ), ʚʠʪʘʤʠʥ ɸ  

(500 ʄɽ/ʛ), ʚʠʪʘʤʠʥ ɼʟ  (250 ʄɽ/ʛ), ʚʠʪʘʤʠʥ ɽ (0,2 ʤʛ/ʛ).  

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʦʬʠʣʘ 

ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʡ ʢʘʨʦʪʠʥʦ-ʭʣʦʨʦʬʠʣʣʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʘʭ ʧʦʨʦʩʷʪ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ɸ-

ʛʠʧʦʚʠʪʘʤʠʥʦʟʦʚʠ ʩʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʜʝʡʩʪʚʠʷ ʩ ʣʘʨʠʢʘʨʚʠʪʦʤ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʘʨʦʬʠʣʘ ʠ ʣʘʨʠʢʘʨʚʠʪʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʨʦʩʷʪʘʭ-

ʦʪʲʸʤʳʰʘʭ. ʆ ʭʘʨʘʢʪʝʨʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʩʫʜʠʣʠ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʠʟʤʝʥʝʥʠʷʤ ʙʝʣʢʦʚʦʛʦ, ʫʛʣʝʚʦʜʥʦʛʦ, ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʚʠʪʘʤʠʥʥʦʛʦ ʦʙʤʝʥʘ, ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʋʯʠʪʳʚʘʣʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ 

ʧʨʠʨʦʩʪʳ. 

ʃʘʨʠʢʘʨʚʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʳʧʫʯʫʶ ʧʦʨʦʰʢʦʦʙʨʘʟʥʫʶ ʤʘʩʩʫ ʦʨʘʥʞʝʚʦ-ʟʝʣʸʥʦʛʦ 

ʮʚʝʪʘ, ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ ʭʚʦʠ, ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ: ʭʣʦʨʦʬʠʣʣ ʝʣʠ ï 1,5 

ʤʛ/ʛ; ʙʝʪʘ-ʢʘʨʦʪʠʥ ï 3,3 ʤʛ/ʛ; ʙʠʦʬʣʘʚʦʥʦʠʜʥʳʡ ʢʦʤʧʣʝʢʩ ʣʠʩʪʚʝʥʥʠʮʳ ï 20 ʤʛ/ʛ; ʚʠʪʘʤʠʥ ɸ 

ï 500 ʄɽ/ʛ; ʚʠʪʘʤʠʥ ɼʟ ï 250 ʄɽ/ʛ; ʚʠʪʘʤʠʥ ɽ ï 0,2 ʤʛ/ʛ; ʥʘʧʦʣʥʠʪʝʣʴ ï ʩʦʨʙʝʥʪ.  
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ʂʨʦʚʴ ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʨʘʣʠ ʠʟ ʢʨʘʥʠʘʣʴʥʦʡ ʧʦʣʦʡ ʚʝʥʳ, ʧʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ çʍʠʪʘʯʠè. 

ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʚʝʨʛʘʣʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʦʧʠʩʘʥʠʠ 

ʅ. ɸ. ʇʣʦʭʠʥʩʢʦʛʦ (1987) ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ (ʄ), ʠʭ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʭ ʦʰʠʙʦʢ (m) ʠ ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (ʨ). ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ 

ʨ<0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʬʘʨʤʘʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʘʨʦʬʠʣʘ ʠ ʣʘʨʠʢʘʨʚʠʪʘ ʥʘ ʦʨʛʘʥʠʟʤ ʧʦʨʦʩʷʪ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ɸ-ʛʠʧʦʚʠʪʘʤʠʥʦʟʘ, ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 5 ʛʨʫʧʧ ʧʦʨʦʩʷʪ-ʦʪʲʸʤʳʰʝʡ 30-ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʧʦ 30 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʦʡ, ʚʪʦʨʘʷ, ʪʨʝʪʴʷ, ʯʝʪʚʸʨʪʘʷ ʠ ʧʷʪʘʷ ï 

ʦʧʳʪʥʳʝ. ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʠʤʝʥʷʣʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʨʘʮʠʦʥ ʧʦ ʧʨʠʥʷʪʦʡ ʚ ʭʦʟʷʡ-

ʩʪʚʝ ʩʭʝʤʝ. ʆʧʳʪʥʳʤ ʛʨʫʧʧʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʨʘʮʠʦʥʫ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪʳ: ʚʪʦʨʦʡ ï ʣʘ-

ʨʠʢʘʨʚʠʪ ʠʟ ʨʘʩʯʸʪʘ 1,0 ʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ, ʪʨʝʪʴʝʡ, ʯʝʪʚʸʨʪʦʡ ʠ ʧʷʪʦʡ ï ʢʘʨʦʬʠʣ ʠʟ ʨʘʩʯʸʪʘ 1,0, 

2,0 ʠ 3,0 ʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʇʨʝʧʘʨʘʪʳ ʧʨʠʤʝʥʷʣʠ ʩ ʢʦʨʤʦʤ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʞʠʚʦʪʥʳʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʙʦʠʭ 

ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ. ʊʘʢ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʧʦʨʦʩʷʪ 3 ʠ 4 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʩʣʝ 30-ʩʫʪʦʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʘʨʦʬʠʣʘ ʚ ʜʦʟʘʭ 2,0 ʠ 3,0 ʛ/ʢʛ ʤʘʩʩʳ ʧʨʝ-

ʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 27,7 ʠ 28,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʨ<0,05). 

ʇʦʩʣʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ (1,0 ʛ/ʢʛ) ʠ ʧʨʠʨʦʩʪʳ ʧʦʨʦʩʷʪ ʙʳʣʠ ʤʝʥʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠ ʥʝ ʧʦʜʪʚʝʨʞʜʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  

ʇʦʩʣʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʣʘʨʠʢʘʨʚʠʪʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʧʦʨʦʩʷʪ ʧʨʝʚʳʰʘʣʠ ʢʦʥ-

ʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 29,1% 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠ-

ʝʤ ʚ ʥʠʭ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ ʠ ʙʠʦʬʣʘʚʦʥʦʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʠʩʪʚʝʥʥʠʮʳ. ɺʦʟ-

ʤʦʞʥʦ, ʟʘ ʩʯʸʪ ʚʠʪʘʤʠʥʘ ɽ, ʦʩʣʘʙʣʷʝʪʩʷ ʪʘʢʞʝ ʩʪʨʝʩʩʠʨʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʸʤʝ 

ʠʭ ʦʪ ʩʚʠʥʦʤʘʪʦʢ. 

ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʫ ʧʦʨʦʩʷʪ ʚʩʝʭ ʛʨʫʧʧ ʦʪʙʠʨʘʣʠ 

ʧʨʦʙʳ ʢʨʦʚʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʦʪ ʣʘʨʠʢʘʨʚʠʪʘ ʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʜʦʟ 

ʢʘʨʦʬʠʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʘʣʴʙʫʤʠʥʦʚ, 

ʧʨʠʯʸʤ ʜʦʩʪʦʚʝʨʥʦ ʪʦʣʴʢʦ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʣʘʨʠʢʘʨʚʠʪʘ (ʥʘ 23,5%) ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʟ ʢʘʨʦ-

ʬʠʣʘ (ʥʘ 21,5 ʠ 22,9%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʨ<0,05. ʊʘʢ ʢʘʢ ʜʘʥʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʧʨʝʧʘʨʘʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʘʢʞʝ ʫʤʝʥʴ-

ʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ. ʊʘʢ, ʫʨʦʚʝʥʴ ɸʩɸʪ ʠ ɸʣɸʪ ʦʪ ʚʩʝʭ ʠʟʫʯʘʝ-

ʤʳʭ ʜʦʟ ʢʘʨʦʬʠʣʘ ʙʳʣ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 4,5-6,7% ʠ 3,4-6,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠ ʜʦʩʪʠʛ ʚʝʨʭʥʠʭ ʧʨʝʜʝʣʦʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʜʣʷ ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧ-

ʧʳ. ʍʦʪʷ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʥʝ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʢʦʥʪʨʦʣʝʤ (ʨ>0,05), 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʧʨʝʧʘʨʘʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ N. I. Krinsky (1998) ʠ ɽ. Kolb (1995). ʕʪʠʤʠ ʫʯʸʥʳʤʠ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʪʘʤʠʥ ɸ, ʚʭʦʜʷʱʠʡ ʚ ʧʨʝʧʘʨʘʪʘ, ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʝʧʩʠʥʘ ʧʝʯʝʥʠ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʠ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʘʢʪʠʚʘ-

ʮʠʠ ʬʝʨʤʝʥʪʦʚ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚ ʢʘʨʦʬʠʣʘ ʚʭʦʜʷʪ ʙʠʦʬʣʘʚʘʥʦʠʜʳ 

ʣʠʩʪʚʝʥʥʠʮʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦʚʳʰʝʥʠʝ ʚʠʪʘʤʠʥʘ ɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʚʪʦʨʦʡ, ʯʝʪʚʸʨ-

ʪʦʡ ʠ ʧʷʪʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ: ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʣʘʨʠʢʘʨʚʠʪʘ ï ʙʦ-

ʣʝʝ ʯʝʤ ʚ 2,5 ʨʘʟʘ, ʧʦʩʣʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʘʨʦʬʠʣʘ ï ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. 
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ʊʘʙʣʠʮʘ 1. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʦʨʦʩʷʪ 

ʇʦʢʘʟʘʪʝʣʠ 

 

ɻʨʫʧʧʳ 

1-ʢʦʥʪʨʦʣʴʥʘʷ 2-ʦʧʳʪʥʘʷ 3-ʦʧʳʪʥʘʷ 4-ʦʧʳʪʥʘʷ 5-ʦʧʳʪʥʘʷ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 102,7Ñ3,59 102,9Ñ3,87 103,1Ñ3,62 102,4Ñ3,88 103,1Ñ3,25
 

ʆʙʱʠʡ ʙʝʣʦʢ, 

ʛ/ʣ 
57,78Ñ0,36 58,32Ñ0,50 59,47Ñ0,30 68,35Ñ0,32 56,28Ñ0,33 

ʌʦʩʬʦʨ, 

ʤʤʦʣʴ/ʣ 
1,50Ñ0,31 1,51Ñ0,28 1,74Ñ0,30 1,53Ñ0,58

 
1,66Ñ0,50 

ʂʘʣʴʮʠʡ, 

ʤʤʦʣʴ/ʣ 
2,52Ñ0,34 2,77Ñ0,58 2,43Ñ0,65 2,57Ñ0,33 2,70Ñ0,41 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 19,50Ñ0,62 19,40Ñ0,54 20,12Ñ0,41 19,65Ñ0,54 19,42Ñ0,48 

ɺʠʪʘʤʠʥ ɸ, 

ʤʢʤʦʣʴ/ʣ 
0,57Ñ0,16 0,58Ñ0,15 0,54Ñ0,18 0,56Ñ0,13 0,55Ñ0,22 

ɸʩɸʊ, u/L 57,22Ñ1,21 56,88Ñ1,24 58,40Ñ1,32 56,65Ñ1,23 56,30Ñ1,27 

ɸʣɸʊ, u/L 47,13Ñ1,32 48,16Ñ1,21 46,50Ñ1,22 47,80Ñ1,33 46,81Ñ1,27 

ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 107,4Ñ3,80 108,2Ñ3,53 107,1Ñ4,22 108,4Ñ3,23 108,5Ñ3,76
 

ʆʙʱʠʡ ʙʝʣʦʢ, 

ʛ/ʣ 
61,30Ñ1,47 62,79Ñ1,33 60,22Ñ1,54 61,77Ñ1,40 60,13Ñ1,35 

ʌʦʩʬʦʨ, 

ʤʤʦʣʴ/ʣ 
1,54Ñ0,32 1,41Ñ0,65 1,54Ñ0,35 1,47Ñ0,68

 
1,62Ñ0,39 

ʂʘʣʴʮʠʡ, 

ʤʤʦʣʴ/ʣ 
2,91Ñ0,37 2,77Ñ0,42 2,55Ñ0,44 3,12Ñ0,53 3,23Ñ0,46 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 21,86Ñ1,37 26,97Ñ0,52* 22,34Ñ1,45 26,57Ñ1,33* 26,86Ñ1,40* 

ɺʠʪʘʤʠʥ ɸ, 

ʤʢʤʦʣʴ/ʣ 
0,63Ñ0,22 1,54Ñ0,20** 1,20Ñ0,36 1,29Ñ0,21* 1,33Ñ0,23* 

ɸʩɸʊ, u/L 58,99Ñ1,32 54,85Ñ1,65 56,24Ñ1,46 55,22Ñ1,38 54,91Ñ1,43 

ɸʣɸʊ, u/L 47,81Ñ1,56 45,23Ñ1,62 45,24Ñ1,65 44,82Ñ1,63 46,15Ñ1,54 

* - ʨ<0,05 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʨʫʛʠʭ ʤʝʪʘʙʦʣʠʪʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʪʦ ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʙʳʣʠ ʩʪʦʣʴ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ. ʊʘʢ, ʫʨʦ-

ʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʫʚʝʣʠʯʠʣʩʷ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʦʙʱʠʡ ʙʝʣʦʢ ï ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʡ ʠ 

ʯʝʪʚʸʨʪʦʡ ʛʨʫʧʧʘʭ, ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʤʘʣʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʧʳʪʘ ʙʳʣ ʧʨʦʠʟʚʝʜʸʥ ʫʙʦʡ ʧʦʨʦʩʷʪ ʠ ʚ ʠʭ ʧʝʯʝʥʠ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨ-

ʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ɸ (ʪʘʙʣ. 2). 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʦʙʦʠʭ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦ-

ʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʚ ʧʝʯʝʥʠ ʚʠʪʘʤʠʥʘ ɸ: ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï ʥʘ 28,3% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʯʝʪʚʸʨʪʦʡ ʠ ʧʷʪʦʡ ï ʥʘ 22,1 ʠ 22,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦ ʚʩʝʭ ʩʣʫ-

ʯʘʷʭ ʨ<0,05. 
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ʊʘʙʣʠʮʘ 2. ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ɸ ʚ ʧʝʯʝʥʠ ʧʦʨʦʩʷʪ 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʳ 

1- ʢʦʥʪʨʦʣʴʥʘʷ 2-ʦʧʳʪʥʘʷ 3-ʦʧʳʪʥʘʷ 4-ʦʧʳʪʥʘʷ 5-ʦʧʳʪʥʘʷ 

ɺʠʪʘʤʠʥ ɸ, 

ʤʢʛ% 
9,29Ñ0,57 11,92Ñ0,60** 10,18Ñ0,46 11,30Ñ0,58* 11,33Ñ0,61* 

**ʨ<0,05 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʘ ʠʟʫʯʘʝʤʳʝ ʧʨʝʧʘʨʘʪʘ ʦʙ-

ʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʨʦ-

ʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʥʘ ʦʨʛʘʥʠʟʤ ʧʦʨʦʩʷʪ. ʆʥʠ ʦʧʪʠʤʠʟʠʨʫʶʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ 

ʥʦʨʤʘʣʠʟʫʶʪ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ. ʇʨʠʯʸʤ, ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʦʟʘʤʠ ʢʘʨʦʬʠ-

ʣʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ 2,0 ʠ 3,0 ʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ɸ-

ʛʠʧʦʚʠʪʘʤʠʥʦʟʘ ʧʦʨʦʩʷʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʣʘʨʠʢʘʨʚʠʪ ʠʟ ʨʘʩʯʸʪʘ 1,0 ʛ/ʢʛ ʠ ʢʘʨʦʬʠʣ 

ʠʟ ʨʘʩʯʸʪʘ 2,0 ʠ 3,0 ʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. 
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ʀ.ɸ. ʉʪʝʧʘʥʦʚʘ, ʇ.ʄ. ʄʘʢʘʨʦʚ, ɸ.ɸ. ʅʘʟʘʨʦʚʘ 

ɺʆɿɼɽʁʉʊɺʀɽ ʆʇʊʀʄɸʃʔʅʓʍ ʀ ʊʆʂʉʀʏʅʓʍ ʂʆʅʎɽʅʊʈɸʎʀʁ  

ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ ʅɸʅʆʏɸʉʊʀʎ ʄɽʊɸʃʃʆɺ  

ʅɸ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʈʓʉ ʀ ʂʈʆʃʀʂʆɺ 

 

ʌɻɹʆʋ ɺʇʆ çʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʇ.ɸ. ʂʦʩʪrʯʝʚʘè 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʥʘʥʦʧʦʨʦʰʢʦʚ ʤʝʪʘʣʣʦʚ ʥʘ ʞʠʚʫʶ ʤʘʩʩʫ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʳʩ ʠ ʢʨʦʣʠʢʦʚ). ʆʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʙʝʟ-

ʦʧʘʩʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʥʘʥʦʧʦʨʦʰʢʦʚ ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ ʠ ʤʝʜʠ. ʀʟʫʯʝʥʦ ʪʦʢʩʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʚʣʠʷʥʠʝ ʠʭ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʢʨʦʣʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʧʦʨʦʰʢʠ ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ, ʤʝʜʠ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʢʨʳʩʳ, ʢʨʦ-

ʣʠʢʠ, ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʪʦʢʩʠʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʞʠʚʘʷ ʤʘʩʩʘ, ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ. 

EFFECT TOXIC AND OPTIMAL BIOLOGICAL ACTIVITY METAL NA NO-

PARTICLES ON PHYSIOLOGICAL PARAMETERS IN RATS AND RABBITS  

Abstract:  This paper shows the effect of different concentrations of biologically active 

metal nanopowders on body weight and physiological parameters in laboratory animals (rats and 

rabbits). The most effective and safe concentration for nano iron, cobalt and copper. Studied the 

toxic effects of these drugs and their effect on the safety and reproduction of rabbits. 

Keywords: nanopowders iron, cobalt, copper, laboratory rats, rabbits, optimal concentra-

tions of toxic concentrations, body weight, morphological parameters of blood. 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʝʨʝʚʦʜ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʦʩ-

ʥʦʚʫ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʣʥʦʮʝʥʥʦ-

ʛʦ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʢʦʨʤʦʚ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ 

ʠ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʪʱʘʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʨʘʮʠ-

ʦʥʦʚ ʧʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ [2, 3, 6]. 

ɺ ʩʚʝʪʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʙʠʦʧʨʝʧʘʨʘʪʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝ-

ʥʠʷ ï ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʚʠʜʝ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ ʤʝʪʘʣʣʦʚ (ʅʇʄ). ʅʘʠʙʦʣʴʰʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʧʦʨʦʰʢʠ, ʘʢʪʠʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʶʪʩʷ ʞʝʣʝʟʦ, ʢʦʙʘʣʴʪ, ʤʝʜʴ, ʤʘʨʛʘʥʝʮ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʥʘʥʦʜʠʩʧʝʨʩʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ. ɼʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʬʦʨʤ ʙʠʦʜʦʙʘʚʦʢ: ʦʥʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʙʝʟʦʧʘʩʥʳ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʢʫʣʴʪʫʨ ʚ ʩʨʝʜʥʝʤ ʥʘ 20%, ʧʦʚʳʩʠʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʠ ʩʥʠ-

ʟʠʪʴ ʧʦʪʝʨʠ ʤʦʣʦʜʥʷʢʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 40% [1, 4, 5, 7]. 

ʀʟʫʯʝʥʠʝ ʜʘʥʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ (ʄʦʩ-

ʢʦʚʩʢʘʷ, ʊʫʣʴʩʢʘʷ, ʈʷʟʘʥʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ ʠ ʜʨ. ʦʙʣʘʩʪʠ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ʢʨʘʷ). ʇʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ ʷʚʣʷʶʪʩʷ ʩʦʪʨʫʜʥʠʢʠ ʄʦʩʢʦʚ-

ʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʘʣʠ ʠ ʩʧʣʘʚʦʚ ʠ ʠʥʩʪʠʪʫʪʘ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʠʤ. 
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ɸ.ɸ. ɹʘʡʢʦʚʘ ʈɸʅ (ʛ. ʄʦʩʢʚʘ). 

ɺ ʈʷʟʘʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʇ.ɸ. ʂʦʩʪʳ-

ʯʝʚʘ ʠʟʫʯʝʥʠʝ ʥʘʥʦʧʦʨʦʰʢʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩ 1997 ʛʦʜʘ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʥʘʥʦʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨʘʭ, ʜʝʡʩʪʚʠʝ ʜʘʥʥʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʞʠʚʦʪʥʳʝ ʦʨʛʘʥʠʟʤʳ. ʅʘ 

ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʙʳʣʦ ʨʝʰʝʥʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʧʨʠ ʚʚʝ-

ʜʝʥʠʠ ʠʭ ʚ ʨʘʮʠʦʥ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʙʝʣʢʦʚʳʡ, ʫʛʣʝʚʦʜʥʳʡ, ʤʠʥʝʨʘʣʴʥʳʡ ʦʙʤʝʥʳ; ʢʨʦʚʝʪʚʦʨʥʫʶ, ʠʤʤʫʥʥʫʶ ʠ 

ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʙʝʩʧʦʨʦʜʥʳʝ ʙʝʣʳʝ ʢʨʳʩʳ-ʩʘʤʮʳ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʥʦʧʦʨʦʰʢʦʚ 

ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ ʠ ʤʝʜʠ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʳʩ), 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʜʣʷ ʠʭ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. 

ɿʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʅʇʄ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʜʦʙʘʚʦʢ ʚ ʨʘʮʠʦʥʝ 

ʞʠʚʦʪʥʳʭ. 

2. ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʅʇʄ. 

3. ɺʳʷʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʥʘʥʦʧʦʨʦʰʢʦʚ ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ ʠ ʤʝʜʠ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʫʣʫʯʰʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ  

ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ ʠ ʤʝʜʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʞʠʚʦʪʥʳʤ 

ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʧʨʝʧʘʨʘʪʦʚ ʥʘʥʦʢʨʠʩʪʘʣʣʠ-

ʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʙʱʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ, ʤʘʩʩʦʡ 

150,0-200,0 ʛ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʅʇʄ ʙʳʣʦ ʩʦʟʜʘʥʦ 10 ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʚ 

ʢʘʞʜʫʶ ʠʟ ʢʦʪʦʨʳʭ ʚʭʦʜʠʣʦ ʧʦ 6 ʢʨʳʩ. ʆʧʳʪ ʧʨʦʜʦʣʞʘʣʩʷ 30 ʜʥʝʡ. ʂʘʞʜʳʝ 10 ʜʥʝʡ ʦʧʳ-

ʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚʟʚʝʰʠʚʘʥʠʝ. 

ɺʣʠʷʥʠʝ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʥʘ ʞʠʚʫʶ ʤʘʩʩʫ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʪʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʚʚʝʜʝʥʠʝ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʮʠʦʥ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʢʨʳʩ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʆʧʪʠʤʘʣʴʥʦʡ ʜʦʟʦʡ ʜʣʷ ʥʘʥʦʧʦʨʦʰʢʘ ʞʝʣʝʟʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 0,08 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝ-

ʩʘ, ʜʘʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʜʦ 10,4% ʯʝ-

ʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʆʩʪʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʣʠ ʤʝʥʴʰʠʡ 

ʵʬʬʝʢʪ: ʜʦʟʘ 0,16 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ ʜʘʣʘ ʧʨʠʙʘʚʢʫ ʤʘʩʩʳ 6,6%, ʘ 0,24 ʤʛ/ʢʛ - 3,8% ʚʳʰʝ 

ʢʦʥʪʨʦʣʷ. 

ʆʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʥʘʥʦʧʦʨʦʰʢʘ ʢʦʙʘʣʴʪʘ ʦʢʘʟʘʣʘʩʴ ʜʦʟʘ 0,02 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ, 

ʧʦʟʚʦʣʠʚʰʘʷ ʫʚʝʣʠʯʠʪʴ ʞʠʚʫʶ ʤʘʩʩʫ ʥʘ 8,2% ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ɼʣʷ ʥʘʥʦʧʦʨʦʰʢʘ ʤʝʜʠ ʦʧ-

ʪʠʤʘʣʴʥʘʷ ʜʦʟʘ - 0,04 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ ʚ ʩʫʪʢʠ, ʯʪʦ ʧʦʚʳʩʠʣʦ ʞʠʚʫʶ ʤʘʩʩʫ ʢʨʳʩ ʥʘ 6,0% 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʇʦʚʳʰʝʥʠʝ ʜʦʟʳ ʥʘʥʦʧʦʨʦʰʢʘ ʤʝʜʠ ʜʦ 0,12 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʘʩʴ ʥʘ ʥʘʢʦʧʣʝʥʠʠ ʤʘʩʩʳ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʢʦʥʪʨʦʣʷ 

ʥʘ 2,2% ʯʝʨʝʟ 30 ʜʥʝʡ ʦʧʳʪʘ. ʊʘʢʞʝ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʝ ʦʪʣʠʯʘʣʠʩʴ ʤʝʥʴʰʝʡ ʘʢ-

ʪʠʚʥʦʩʪʴʶ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʜʝʡʩʪʚʦ-

ʚʘʣʦ ʫʛʥʝʪʘʶʱʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʨʳʩ. 

ʆʪʤʝʥʘ ʚʚʝʜʝʥʠʷ ʅʇʄ ʥʝ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʤʘʩʩʳ ʚʝʩʘ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʥʘʧʨʦʪʠʚ, ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ ʪʝʣʘ ʩʦʭʨʘʥʠʣʘʩʴ ʜʘʞʝ ʩʧʫʩʪʷ 10 ʜʥʝʡ ʧʦʩʣʝ ʦʪ-

ʤʝʥʳ ʧʨʝʧʘʨʘʪʦʚ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ ʤʝʪʘʣʣʦʚ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1. ɾʠʚʘʷ ʤʘʩʩʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ, ʛ 

ɻʨʫʧʧʳ 
ɼʦ 

ʦʧʳʪʘ 

ʏʝʨʝʟ 

 10 ʜʥʝʡ 

ʏʝʨʝʟ 

 20 ʜʥʝʡ 

ʏʝʨʝʟ 

 30 ʜʥʝʡ 

ʏʝʨʝʟ 

 10 ʧʦʩʣʝ 

 ʦʧʳʪʘ 

ʂʦʥʪʨʦʣʴ 170Ñ3 174Ñ4* 177Ñ3 183Ñ5 189Ñ5 

1 ʛʨʫʧʧʘ 

ʅʇ Fe 

0,08 ʤʛ/ʢʛ 

170Ñ5 182Ñ4 191Ñ4* 202Ñ5 206Ñ4* 

2 ʛʨʫʧʧʘ  

ʅʇ Fe  

0,16 ʤʛ/ʢʛ 

172Ñ3*  181Ñ5 189Ñ5 195Ñ6 199Ñ6 

3 ʛʨʫʧʧʘ  

ʅʇ Fe  

0,24 ʤʛ/ʢʛ 

171Ñ5 179Ñ4* 184Ñ6 190Ñ6 193Ñ5 

4 ʛʨʫʧʧʘ  

ʅʇ Co  

0,01 ʤʛ/ʢʛ 

170Ñ5 175Ñ6 177Ñ4 184Ñ4* 190Ñ6 

5 ʛʨʫʧʧʘ  

ʅʇ Co 

0,02 ʤʛ/ʢʛ 

171Ñ5 183Ñ6 190Ñ4 198Ñ5* 203Ñ6 

6 ʛʨʫʧʧʘ  

ʅʇ Co 

0,03 ʤʛ/ʢʛ 

171Ñ4 176Ñ5* 180Ñ6 185Ñ6 192Ñ5* 

7 ʛʨʫʧʧʘ  

ʅʇ Cu 

0,04 ʤʛ/ʢʛ 

172Ñ6 178Ñ5 185Ñ7 194Ñ6 200Ñ7 

8 ʛʨʫʧʧʘ ʅʇ Cu 

0,08 ʤʛ/ʢʛ 
172Ñ5* 175Ñ6 178Ñ7 182Ñ6 190Ñ6 

9 ʛʨʫʧʧʘ  

ʅʇ Cu  

0,12 ʤʛ/ʢʛ 

170Ñ4 172Ñ3* 175Ñ4 179Ñ4* 184Ñ5 

ʇʨʠʤʝʯʘʥʠʝ: * - ʈ < 0,05 

 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʦʧʳʪʥʳʭ ʢʨʳʩ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ (ʪʘʙʣʠʮʘ 2). ʅʦ 

ʥʘʠʙʦʣʴʰʝʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʣʝʡʢʦʮʠʪʦʚ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʚ ʛʨʫʧʧʘʭ ʧʦ ʅʇ ʞʝʣʝʟʘ ʚ ʜʦʟʝ 0,08 ʤʛ/ʢʛ, ʅʇ ʢʦʙʘʣʴʪʘ - 0,02 ʤʛ/ʢʛ, ʅʇ ʤʝʜʠ - 

0,04 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ ʚ ʩʫʪʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʜʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ. 

ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʠ-

ʨʦʚʢʠ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ: ʜʣʷ ʥʘʥʦʧʦʨʦʰʢʘ ʞʝʣʝʟʘ - 0,08 ʤʛ/ʢʛ, ʜʣʷ ʥʘʥʦʧʦʨʦʰ-

ʢʘ ʢʦʙʘʣʴʪʘ ï 0,02 ʤʛ/ʢʛ, ʥʘʥʦʧʦʨʦʰʢʘ ʤʝʜʠ - 0,04 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ ʚ ʩʫʪʢʠ. 
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ʊʘʙʣʠʮʘ 2. ʄʦʨʬʦʣʦʛʠʯʝʥʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʨʳʩ 

ɻʨʫʧʧʳ ɻʝʤʦʛʣʦʙʠʥ, 

ʛ/ʣ 

ʕʨʠʪʨʦʮʠʪʳ, 

10
12
/ʣ 

ʃʝʡʢʦʮʠʪʳ, 

10
9
/ʣ 

ʂʦʥʪʨʦʣʴ 80Ñ1,2 6,7Ñ0,07 7,1Ñ0,08 

1 ʛʨʫʧʧʘ 

ʅʇ Fe (0,08 ʤʛ/ʢʛ) 
97Ñ1,5* 7,5Ñ0,08 8,5Ñ0,09* 

2 ʛʨʫʧʧʘ 

ʅʇ Fe (0,16 ʤʛ/ʢʛ) 
85Ñ1,8 6,9Ñ0,06 7,7Ñ0,07 

3 ʛʨʫʧʧʘ 

ʅʇ Fe (0,24 ʤʛ/ʢʛ) 
82Ñ2,1* 6,6Ñ0,07 7,3Ñ0,07 

4 ʛʨʫʧʧʘ 

ʅʇ Co (0,01 ʤʛ/ʢʛ) 
84Ñ2,0 6,8Ñ0,05 7,5Ñ0,08 

5 ʛʨʫʧʧʘ 

ʅʇ Co (0,02 ʤʛ/ʢʛ) 
91Ñ2,3 7,0Ñ0,07* 7,9Ñ0,09* 

6 ʛʨʫʧʧʘ 

ʅʇ Co (0,03 ʤʛ/ʢʛ) 
83Ñ1,8 6,8Ñ0,06 7,4Ñ0,08 

7 ʛʨʫʧʧʘ 

ʅʇ Cu (0,04 ʤʛ/ʢʛ) 
94Ñ2,2* 7,2Ñ0,08* 7,8Ñ0,08 

8 ʛʨʫʧʧʘ 

ʅʇ Cu (0,08 ʤʛ/ʢʛ) 
85Ñ1,9 6,9Ñ0,06 7,5Ñ0,07 

9 ʛʨʫʧʧʘ 

ʅʇ Cu (0,12 ʤʛ/ʢʛ) 
80Ñ1,7 6,7Ñ0,06 7,3Ñ0,07* 

ʇʨʠʤʝʯʘʥʠʝ: * - ʈ < 0,05 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʟʫʯʘʣʠ ʦʩʪʨʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʢʨʳʩʘʭ 

- ʩʘʤʮʘʭ. ɹʳʣʠ ʩʦʟʜʘʥʳ 4 ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʧʦ 6 ʢʨʳʩ ʚ ʢʘʞʜʦʡ: 

1 ʛʨʫʧʧʘ - ʢʦʥʪʨʦʣʴ - ʥʝ ʧʦʣʫʯʘʣʘ ʜʦʙʘʚʦʢ; 

2 ʛʨʫʧʧʘ - ʦʧʳʪʥʘʷ - ʦʜʥʦʢʨʘʪʥʦʝ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʩʫʩʧʝʥʟʠʠ ʥʘʥʦʧʦʨʦʰʢʘ 

ʞʝʣʝʟʘ ʚ ʜʦʟʝ 300 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ; 

3 ʛʨʫʧʧʘ - ʦʧʳʪʥʘʷ - ʦʜʥʦʢʨʘʪʥʦʝ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʩʫʩʧʝʥʟʠʠ ʥʘʥʦʧʦʨʦʰʢʘ 

ʢʦʙʘʣʴʪʘ ʚ ʜʦʟʝ 30 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ; 

4 ʛʨʫʧʧʘ - ʦʧʳʪʥʘʷ - ʦʜʥʦʢʨʘʪʥʦʝ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʥʘʥʦʧʦʨʦʰʢʘ ʤʝʜʠ ʚ ʜʦ-

ʟʝ 100 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʳʭ. 

ɼʘʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʩʭʦʜʷ ʠʟ ʦʧʪʠʤʘʣʴʥʳʭ, ʪʘʢ ʢʘʢ ʢʘʞʜʘʷ ʠʟ 

ʥʠʭ ʧʨʝʚʳʰʘʝʪ ʠʭ ʙʦʣʝʝ ʯʝʤ ʚ 100 ʨʘʟ. 

ɿʘ ʞʠʚʦʪʥʳʤʠ ʚʝʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʜʥʦʢʨʘʪʥʦʝ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ ʠ ʤʝʜʠ ʚ ʚʠʜʝ ʩʫʩʧʝʥʟʠʠ ʚʠʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʪʦʢʩʠʯʥʦʩʪʠ ʥʝ 

ʚʳʟʳʚʘʣʦ. ɼʘʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʚʳʰʘʣʠ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʚ ʩʦʪʥʠ ʨʘʟ, ʥʦ ʚʳʷʚʠʪʴ 

ʃɼ50 ʦʢʘʟʘʣʦʩʴ ʥʝʚʦʟʤʦʞʥʳʤ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ. ɺʩʝ ʦʧʳʪʥʳʝ ʢʨʳʩʳ 

ʙʳʣʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʠ ʘʢʪʠʚʥʳʤʠ. 

ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʷʚʠʣʦ ʫ ʞʠʚʦʪʥʳʭ ʥʝʦʙʨʘʪʠʤʳʭ ʠʟʤʝ-

ʥʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ (ʧʝʯʝʥʴ, ʧʦʯʢʠ, ʥʘʜʧʦʯʝʯʥʠʢʠ, ʩʝʣʝʟʝʥʢʘ, ʩʝʨʜʮʝ). 

ɺʣʠʷʥʠʝ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʦʣʠʢʦʚ 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʤʝʪʘʣʣʦʚ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʞʠʚʫʶ ʤʘʩʩʫ ʢʨʦʣʠʢʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 4 ʛʨʫʧʧʳ ʧʦ 8 ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ: 

1 ʛʨʫʧʧʘ - ʢʦʥʪʨʦʣʴ; 

2 ʛʨʫʧʧʘ - ʦʧʳʪʥʘʷ - ʜʦʙʘʚʢʘ ʅʇ ʞʝʣʝʟʘ 0,08 ʤʛ/ʢʛ; 
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3 ʛʨʫʧʧʘ - ʦʧʳʪʥʘʷ - ʅʇ ʢʦʙʘʣʴʪʘ 0,02 ʤʛ/ʢʛ; 

4 ʛʨʫʧʧʘ - ʦʧʳʪʥʘʷ - ʅʇ ʤʝʜʠ 0,04 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ ʚ ʩʫʪʢʠ. 

ʆʧʳʪ ʧʨʦʜʦʣʞʘʣʩʷ ʚ ʪʝʯʝʥʠʝ 60 ʜʥʝʡ, ʢʘʞʜʳʝ 10 ʜʥʝʡ ʧʨʠʚʦʜʠʣʦʩʴ ʚʟʚʝʰʠʚʘʥʠʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ɺʦʟʨʘʩʪ ʞʠʚʦʪʥʳʭ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʦʧʳʪʘ ʩʦʩʪʘʚʣʷʣ 

30 ʜʥʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʚʟʚʝʰʠʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3. ɾʠʚʘʷ ʤʘʩʩʘ ʢʨʦʣʠʢʦʚ, ʛ 

ɺʦʟʨʘʩʪ 

ʞʠʚʦʪʥʳʭ 
ʂʦʥʪʨʦʣʴ 

ʅʘʥʦʧʦʨʦʰʦʢ 

ʞʝʣʝʟʘ 

ʅʘʥʦʧʦʨʦʰʦʢ 

ʢʦʙʘʣʴʪʘ 

ʅʘʥʦʧʦʨʦʰʦʢ 

ʤʝʜʠ 

ɼʦ ʦʧʳʪʘ 

30 ʜʥʝʡ 
850Ñ10 840Ñ20 830Ñ25 840Ñ15* 

40 

ʜʥʝʡ 
1030Ñ30 1130Ñ40 1125Ñ35* 1090Ñ50 

50 

ʜʥʝʡ 
1150Ñ50 1250Ñ50* 1210Ñ60 1185Ñ50 

60 

ʜʥʝʡ 
1250Ñ50 1360Ñ50 1320Ñ40 1290Ñ50* 

70 

ʜʥʝʡ 
1550Ñ50 1700Ñ50* 1650Ñ50 1610Ñ50 

80 

ʜʥʝʡ 
1850Ñ50 2010Ñ25* 1970Ñ35* 1930Ñ50* 

90 

ʜʥʝʡ 
2050Ñ100 2290Ñ80 2210Ñ50 2180Ñ50 

ʇʨʠʤʝʯʘʥʠʝ: 
*
- ʈ < 0,05 

 

ɾʠʚʦʪʥʳʝ ʚʩʝʭ 4-ʭ ʛʨʫʧʧ ʧʣʘʥʦʤʝʨʥʦ ʥʘʙʠʨʘʣʠ ʚ ʚʝʩʝ, ʙʳʣʠ ʘʢʪʠʚʥʳ, ʦʙʣʘʜʘʣʠ ʭʦ-

ʨʦʰʠʤ ʘʧʧʝʪʠʪʦʤ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʚʝʜʝʥʠʷ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ 

ʩʪʘʣʠ ʟʘʤʝʪʥʳ ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʚʝʜʝʥʠʷ. ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʥʘʥʦʧʦʨʦʰʢʘ ʞʝ-

ʣʝʟʘ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʞʠʚʫʶ ʤʘʩʩʫ ʢʨʦʣʠʢʦʚ ʯʝʨʝʟ 30 ʜʥʝʡ ʥʘ 8,8%, ʘ ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʥʘ 

11,7% ʚʳʰʝ ʢʦʥʪʨʦʣʷ. 

ʅʘʥʦʧʦʨʦʰʦʢ ʢʦʙʘʣʴʪʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʦʚʳʰʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʢʨʦʣʠʢʦʚ ʩ 

ʧʝʨʚʳʭ ʜʥʝʡ ʦʧʳʪʘ, ʪʘʢ, ʝʛʦ ʚʚʝʜʝʥʠʝ ʧʦʚʳʩʠʣʦ ʤʘʩʩʫ ʢʨʦʣʠʢʦʚ ʯʝʨʝʟ 30 ʜʥʝʡ ʥʘ 5,6%, ʘ 

ʯʝʨʝʟ 60 - ʥʘ 7,8%. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʨʘʮʠʦʥ ʢʨʦʣʠʢʦʚ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʤʝʜʠ ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʧʨʠ-

ʙʘʚʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʦʧʳʪʥʳʭ ʢʨʦʣʠʢʦʚ ʩʦʩʪʘʚʠʣʘ 6,3% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. 

 

ɺʣʠʷʥʠʝ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ  

ʢʨʦʣʠʢʦʚ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʙʳʣʠ ʚʟʷʪʳ ʪʝ ʞʝ ʪʨʠ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 5 ʤʝʩʷʮʝʚ. ɹʝʨʝʤʝʥʥʦʩʪʴ 

ʢʨʦʣʴʯʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʦʭʦʜʠʣʘ ʥʦʨʤʘʣʴʥʦ, ʙʝʟ ʧʘʪʦʣʦʛʠʡ, ʩʨʦʢ ʚʳ-

ʥʘʰʠʚʘʥʠʷ ʧʣʦʜʦʚ ʙʳʣ ʦʜʠʥʘʢʦʚ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʠ ʩʦʩʪʘʚʣʷʣ 30 ʜʥʝʡ. ʇʦʩʣʝ ʨʦʞʜʝʥʠʷ 

ʧʦʪʦʤʩʪʚʘ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʣʴʯʘʪ ʚ ʛʨʫʧʧʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʦʙʘʚʦʢ ʠ ʩʦʩʪʘʚʣʷ-

ʝʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʩʘʤʢʫ ʧʦ 8 ʢʨʦʣʴʯʘʪ. 

ɺʦ ʚʨʝʤʷ ʣʘʢʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦʙʘʚʣʝʥʠʝ ʢ ʨʘʮʠʦʥʫ ʥʘʥʦʧʦʨʦʰʢʦʚ ʤʝʪʘʣʣʦʚ 

ʧʨʦʜʦʣʞʘʣʦʩʴ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʣʘʢʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜ-

ʥʝʤ ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ 30 ʜʥʝʡ. 

ʂʨʦʣʴʯʘʪʘ, ʨʦʞʜʝʥʥʳʝ ʦʪ ʩʘʤʦʢ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʚʟʚʝʰʠʚʘʣʠʩʴ ʢʘʞ-

ʜʳʝ 10 ʜʥʝʡ, ʥʘʯʠʥʘʷ ʩ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘʢʦʧʣʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʣʦ ʙʦʣʝʝ ʜʠʥʘ-

ʤʠʯʥʦ ʫ ʢʨʦʣʴʯʘʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʏʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʟʚʝʰʠʚʘʥʠʷ ʢʨʦʣʴʯʘʪʘ ʦʪ 

ʩʘʤʦʢ, ʧʨʠʥʠʤʘʚʰʠʭ ʅʇ ʞʝʣʝʟʘ, ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴ ʧʦ ʤʘʩʩʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 11,5%, 
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ʢʨʦʣʴʯʘʪʘ ʦʪ ʛʨʫʧʧʳ ʩ ʅʇ ʢʦʙʘʣʴʪʘ - ʥʘ 8,3%, ʢʨʦʣʴʯʘʪʘ ʦʪ ʛʨʫʧʧʳ ʩ ʅʇ ʤʝʜʠ - ʥʘ 5,4% 

ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ʋ ʢʨʦʣʴʯʘʪ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʇʦʩʣʝ ʦʪʲʝʤʘ ʢʨʦʣʴʯʘʪ ʢʨʦʣʴʯʠʭʠ ʯʝʨʝʟ ʤʝʩʷʮ ʙʳʣʠ ʧʦʢʨʳʪʳ ʜʨʫʛʠʤ ʩʘʤʮʦʤ ʠ ʧʨʦ-

ʜʦʣʞʘʣʠ ʧʦʣʫʯʘʪʴ ʜʦʙʘʚʣʝʥʠʝ ʢ ʨʘʮʠʦʥʫ ʥʘʥʦʧʦʨʦʰʢʠ ʤʝʪʘʣʣʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʢʨʦʣʴʯʘʪ ʚ 

ʧʦʣʫʯʝʥʥʦʤ ʧʦʪʦʤʩʪʚʝ ʥʝ ʠʟʤʝʥʠʣʦʩʴ (7-9), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʥʘʥʦʢʨʠ-

ʩʪʘʣʣʠ- ʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʥʝ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʣʘʢʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. 

ʉʘʤʮʳ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʢʨʳʪʠʷ ʩʘʤʦʢ, ʥʝ ʧʦʣʫʯʘʚ-

ʰʠʭ ʜʦʙʘʚʣʝʥʠʷ ʢ ʨʘʮʠʦʥʫ ʥʘʥʦʧʦʨʦʰʢʦʚ ʤʝʪʘʣʣʦʚ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʪʘʢʞʝ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʷ. ɺ ʮʝʣʦʤ, ʥʘʥʦʧʦʨʦʰʢʠ ʤʝʪʘʣʣʦʚ ʥʝ ʦʢʘʟʘʣʠ ʜʝʡ-

ʩʪʚʠʷ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 

 

ɺʓɺʆɼʓ 

1. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢ-

ʨʦɻʣʝʤʝʥʪʦʚ ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ ʠ ʤʝʜʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʠʜʝ ʥʘʥʦʯʘʩʪʠʮ ʚ ʨʘʮʠʦʥʝ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʳʩ ʠ ʢʨʦʣʠʢʦʚ), ʢʘʢ ʥʝʪʦʢʩʠʯʥʳʭ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʫʣʫʯʰʘʶʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʧʦʚʳʰʘʶʱʠʭ ʠʭ ʞʠʚʫʶ 

ʤʘʩʩʫ. 

2. ʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ ʥʘ ʢʨʳʩʘʭ ʠ ʘʧʨʦ-

ʙʠʨʦʚʘʥʳ ʥʘ ʢʨʦʣʠʢʘʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ: ʜʣʷ ʥʘʥʦʯʘʩʪʠʮ ʞʝʣʝʟʘ - 0,08 ʤʛ/ʢʛ, ʜʣʷ 

ʥʘʥʦʯʘʩʪʠʮ ʢʦʙʘʣʴʪʘ - 0,02 ʤʛ/ʢʛ, ʜʣʷ ʥʘʥʦʯʘʩʪʠʮ ʤʝʜʠ - 0,04 ʤʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʩʫʪʢʠ. 

3. ʇʦʢʘʟʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʥʦʯʘʩʪʠʮ 

ʤʝʪʘʣʣʦʚ (ʚ 100-1000 ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʝ) ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝ-

ʜʝʥʠʠ ʢʨʳʩʘʤ-ʩʘʤʮʘʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʚ ʨʘʮʠʦʥʝ ʞʠʚʦʪʥʳʭ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʧʳʪʘʥʠʷ ʠʭ ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ɸ.ɺ. ʎʶʨʠʢ, ʅ.ɺ. ɹʝʟʙʦʨʦʜʦʚ 

 

ʇʆɺʓʐɽʅʀɽ ʋʈʆɺʅʗ ɽʉʊɽʉʊɺɽʅʅʆʁ ʈɽɿʀʉʊɽʅʊʅʆʉʊʀ ʀ ʇʈʆɼʋʂ-

ʊʀɺʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ʂʋʈ-ʅɽʉʋʐɽʂ ʉʆɺʈɽʄɽʅʅʓʄʀ ɺʀʊɸʄʀʅʅʆ-

ʄʀʅɽʈɸʃʔʅʓʄʀ ʂʆʄʇʃɽʂʉɸʄʀ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʷʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʦʩʩʠʠ. ʈʘʩ-

ʢʨʳʪʘ ʧʨʦʙʣʝʤʘ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩ ʦʧʠʩʘʥʠʝʤ 

ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʫʨ-

ʥʝʩʫʰʝʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʷʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʫʨʳ-ʥʝʩʫʰʢʠ, ʷʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

 

INCREASE OF LEVEL OF NATURAL RESISTANCE AND PRODUCTIVE IND I-

CATORS OF LAYING HENS MODERN VITAMIN AND MINERAL COMPLEXES  

 

Abstract:  The short analysis of egg production of Russia is presented in article. The prob-

lem of introduction of modern vitamin and mineral complexes, with the description of their influ-

ence on the level of natural resistance and productive indicators of laying hens is opened. 

Keywords: natural resistance, vitamin and mineral complex, egg efficiency, laying hens, 

egg production. 

 

ʇʪʠʮʝʚʦʜʩʪʚʦ ʚ ʈʦʩʩʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ ʩʬʦʨʤʠʨʦʚʘʣʦ 

ʜʝʬʠʮʠʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʧʪʠʮʝʧʨʦʜʫʢʪʦʚʦʤ ʧʦʜʢʦʤʧʣʝʢʩʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ [6, 

14].  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ ʧʪʠʮʝʚʦʜʩʪʚʘ ʈʌ ʥʘ 2013 ʛ. ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʷʠʮ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 41,3 ʤʣʨʜ. ʰʪ. (ʪʘʙʣ.1), ʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʠʮ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ 288 ʰʪ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʫʩʢʦʨʝʥʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʜʝʣʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʷʠʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ ʦʪʨʘʩʣʴʶ, ʧʨʠʥʷʪʠʷ ʩʨʦʯʥʳʭ ʤʝʨ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʧʪʠʮʝʚʦʜʩʪʚʘ ʢʘʢ ʟʥʘʯʠʤʦʡ ʯʘʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

[2, 10]. 

ʃʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʷʠʮ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚ ʟʘ 2013 ʛʦʜ 

ʩʨʝʜʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʈʌ ʟʘʥʠʤʘʝʪ ʇʨʠʚʦʣʞʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ (ʪʘʙʣ.1). 

ɺ ʈʦʩʩʠʠ ʞʝ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʨʠʥʳʭ ʷʠʮ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʃʝʥʠʥ-

ʛʨʘʜʩʢʫʶ ʦʙʣʘʩʪʴ - 7,7%. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʢʨʫʧʥʝʡʰʘʷ ʙʘʟʘ ʷʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩ ʨʘʟʚʠʪʳʤʠ ʧʣʝʤʝʥʥʳʤʠ ʭʦʟʷʡʩʪʚʘʤʠ. ɼʘʣʝʝ ʩʣʝ-

ʜʫʶʪ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʩ ʜʦʣʷʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,6 ʠ 3,6%. ɹʦʣʝʝ 

78% ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ ʭʦʟʷʡʩʪʚʘ 

ʥʘʩʝʣʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 21% ʧʨʦʠʟʚʦʜʩʪʚʘ. ʌʝʨʤʝʨʘʤ ʩʣʦʞʥʦ ʚʳʜʝʨʞʘʪʴ ʢʦʥʢʫʨʝʥ-

ʮʠʶ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʩʝʣʴʭʦʟʦʨʛʘʥʠʟʘʮʠʡ: ʥʘ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʝ 

ʭʦʟʷʡʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʝʝ 1% [2, 6, 9]. 
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ˉ 

ʧ/ʧ 
ʈʝʛʠʦʥʳ 

ʂʦʣʠʯʝʩʪʚʦ 

ʷʠʮ ʟʘ ʛʦʜ, 

ʤʣʥ. ʰʪ. 

ˉ 

ʧ/ʧ 
ʈʝʛʠʦʥʳ 

ʂʦʣʠʯʝʩʪʚʦ 

ʷʠʮ ʟʘ ʛʦʜ, 

ʤʣʥ. ʰʪ. 

1.  ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  41286 18. ʇʨʠʚʦʣʞʩʢʠʡ ʌʆ 10 671,9 

2.  ʎʝʥʪʨʘʣʴʥʳʡ ʌʆ 8499,2 19. ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 1 342,7 

3.  ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ 1458,2 20. ʄʦʨʜʦʚʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ 1 329,2 

4.  ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 1215,0 21. ʈʝʩʧ. ɹʘʰʢʦʨʪʦʩʪʘʥ 1 115,8 

5.  ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ 856,9 22. ʋʨʘʣʴʩʢʠʡ ʌʆ 4 331,4 

6.  ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʌʆ 4 449,4 23. ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 1 425,9 

7.  ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 3 170,4 24. ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 1 403,9 

8.  ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 590,7 25. ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 1 387,9 

9.  ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ. 195,5 26. ʉʠʙʠʨʩʢʠʡ ʌʆ 6 253,2 

10.  ʖʞʥʳʡ ʌʆ 4 464,6 27. ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 1 340,9 

11.  ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 1 890,4 28. ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 1 027,6 

12.  ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 1 484,6 29. ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 952,2 

13.  ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 734 30. ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʆ 1149 

14.  ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʆ 1 467,2 31. ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ 304,8 

15.  ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ 796,4 32. ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ 282,3 

16.  ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 188,9 33. ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 239,4 

17.  ʂʘʙʘʨ.-ɹʘʣʢʘʨʩʢʘʷ ʨʝʩʧ. 182,1    

 

ʂʨʫʧʥʝʡʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʫʨʠʥʳʭ ʷʠʮ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʧʪʠʮʝʩʦʶʟʘ, ʷʚʣʷʝʪʩʷ ɿɸʆ 

çʇʪʠʮʝʬʘʙʨʠʢʘ ʉʠʥʷʚʠʥʩʢʘʷè, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʜʦʣʶ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʧʨʠʭʦʜʠʪʴʩʷ 4% ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʠʮ ʚ ʈʦʩʩʠʠ. ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʠʮ ʥʘ ʧʪʠʮʝ-

ʬʘʙʨʠʢʝ ʚ 2012 ʛʦʜʫ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦʯʪʠ ʚ 1,7 ʤʣʨʜ ʰʪʫʢ. ɼʘʣʝʝ ʩʣʝʜʫʶʪ ɿɸʆ çʇʪʠʮʝʬʘʙ-

ʨʠʢʘ çɹʦʨʦʚʩʢʘʷè (ʊʶʤʝʥʩʢʘʷ ʦʙʣ.), ʆɸʆ çʇʪʠʮʝʬʘʙʨʠʢʘ çʉʚʝʨʜʣʦʚʩʢʘʷè (ɽʢʘʪʝʨʠʥʙʫʨʛ) ʠ 

ɿɸʆ çʇʪʠʮʝʬʘʙʨʠʢʘ çʈʦʩʢʘʨè (ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ.), ʠʤʝʶʱʠʝ ʜʦʣʠ ʧʦ 3% ʠ ʦʙʲʝʤʳ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʧʦʨʷʜʢʘ 1,3 ʤʣʨʜ ʰʪʫʢ [2, 9]. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʦʠʪ ʨʝʰʠʪʴ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, ʷʚʣʷʝʪ-

ʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʠʮ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʷʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʢʦʨʤʦʚ, ʪʨʫʜʘ ʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ [1]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚʝʜʫʱʠʭ ʵʢʦʥʦʤʠʩʪʦʚ-ʘʛʨʘʨʥʠʢʦʚ, ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ 

ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʜʢʦʤʧʣʝʢʩʘ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ 

ʷʠʮ ʠ ʷʡʮʝʧʨʦʜʫʢʪʦʚ (ʦʩʪʘʪʢʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ, ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʴ ʠ ʜʨ.), ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʍɸʉʉʇ ʠ ʀʉʆ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʘʢ-

ʮʠʥʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʟʘʙʦʣʝʚʘʥʠʡ ʧʪʠʮ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʩʪʠʤʫʣʷ-

ʮʠʠ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʪʠʮ [1, 10]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʘ ʧʨʘʢʪʠʢʦʡ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʦ-

ʭʨʘʥʥʦʩʪʴ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ ʢʦʨʤʘʤʠ, ʢʦʨʤʦʚʳʤʠ 

ʩʤʝʩʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʥʝʦʙʭʦʜʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʠʪʘʤʠʥʳ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ [6]. 

ʅʦʨʤʘʣʴʥʘʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʞʠʚʦʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ, ʝʩʣʠ 

ʩ ʧʠʱʝʡ ʠ ʚʦʜʦʡ ʥʝ ʧʦʩʪʫʧʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ ʜʦʩʪʘʪʦʯʥʦ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʄʠʢʨʦʵʣʝʤʝʥ-

ʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʬʝʨʤʝʥʪʦʚ, ʛʦʨʤʦʥʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝ-

ʱʝʩʪʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʠʣʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʤʠʥʝ-

ʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʥʘʨʫʰʘʝʪʩʷ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʪ ʛʣʫʙʦʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʙʱʝʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚʝʜʫʱʠʝ ʢ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʥʝʨʝʜʢʦ ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ. ʆʙʱʝʡ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢ-
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ʨʦʵʣʝʤʝʥʪʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦʩʚʷʱʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʥʳʭ [3, 5, 12]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʘʣʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʮʠʦʥʘʭ 

ʚʚʠʜʫ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʭ ʠʟʫʯʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ. ʄʝʞʜʫ ʪʝʤ, ʧʦ ʠʤʝʶʱʠʤ-

ʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʦʟʠʮʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʤʦʞʥʦ 

ʧʦʚʳʰʘʪʴ ʦʙʱʫʶ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʩʥʠʞʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʦ-

ʩʣʝʜʩʪʚʠʝ ʩʪʨʝʩʩʦʚ ʠ ʦʙʱʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ. ɺʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʥʘ 12-16% ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʥʘ 18-20% ʧʦʚʳʰʘʶʪ ʩʦʭʨʘʥʥʦʩʪʴ ʤʦ-

ʣʦʜʥʷʢʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʥʘʢʦʧʣʝʥʠʝ ʚ ʷʡʮʘʭ ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʥʠʪʨʘʪʦʚ [7, 

13, 14]. 
ɺʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ - ʜʦʙʘʚʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʥʘʙʞʝʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʚʠʪʘʤʠʥʘʤʠ, ʤʠʥʝʨʘʣʘʤʠ ʠ ʜʨʫʛʠʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ, 
ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʚʠʪʘʤʠʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʵʪʦ: 

-ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ (ʚʠʪʘʤʠʥʦʚ ʠ ʥʘʧʦʣʥʠʪʝʣʷ), 

-ʪʦʯʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ, 

-ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ ʩʤʝʰʠʚʘʥʠʝ, 

-ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʩʧʝʢʘʪʝʣʝʡ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ, 

-ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, 

-ʦʨʠʛʠʥʘʣʴʥʘʷ ʫʧʘʢʦʚʢʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʠ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʞʠʜʢʠʭ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʫʨ-ʥʝʩʫʰʝʢ. ʅʘ ʨʳʥʢʝ ʠʭ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʥʦ ʭʦʪʝʣʦʩʴ ʚʳʜʝʣʠʪʴ ʙʦ-

ʣʝʝ ʧʨʘʢʪʠʯʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ. 

ɾʠʜʢʠʝ ʚʠʪʘʤʠʥʥʳʝ ʜʦʙʘʚʢʠ ʜʣʷ ʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʞʠʨʦʨʘʩʪʚʦʨʠ-

ʤʳʝ ʚʠʪʘʤʠʥʳ A, D3, ɽ, ʤʠʢʨʦʵʣʝʤʝʥʪ ʩʝʣʝʥ (Se) ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ. ʕʬʬʝʢʪ ʧʨʠ-

ʤʝʥʝʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʧʨʷʤʦʤ ʚʣʠʷʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʧʘʨʘʪʘ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʩʠʩʪʝʤʫ 

ʦʨʛʘʥʠʟʤʘ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠʮʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚ ʨʘʟʣʠʯʥʦʡ 

ʵʪʠʦʣʦʛʠʠ (ʢʦʨʤʦʚʦʡ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʡ), ʢʦʪʦʨʳʝ ʧʨʦʚʦ-

ʮʠʨʫʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ï ʩʚʦ-

ʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ (ʦʢʩʠʜʘʥʪʳ), ʚʳʟʳʚʘʶʱʠʭ ʦʢʩʠʜʘʥʪʥʳʡ ʩʪʨʝʩʩ. ʆʢʩʠʜʘʥʪʥʳʡ ʩʪʨʝʩʩ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʜʠʩʙʘʣʘʥʩ ʚ ʦʨʛʘʥʠʟʤʝ ʤʝʞʜʫ ʦʢʩʠʜʘʥʪʘʤʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʚ ʧʦʣʴʟʫ 

ʦʢʩʠʜʘʥʪʦʚ. ʆʩʥʦʚʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ ʦʢʩʠʜʘʥʪʳ ʧʨʦʷʚʣʷʶʪ ʚ 

ʪʦʤ, ʯʪʦ ʥʘʨʫʰʘʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ 

ʧʦ ʚʩʝʤʫ ʦʨʛʘʥʠʟʤʫ ʟʘ ʩʯʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʥʠʭ ʣʠʧʠʜʦʚ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ: ʦʥʠ 

ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʥʦʨʤʘʣʴʥʦ ʧʨʦʧʫʩʢʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʩʪʘʥʦʚʷʪʩʷ ʫʷʟʚʠʤʳʤʠ ʢ 

ʙʘʢʪʝʨʠʷʤ ʠ ʪʦʢʩʠʥʘʤ. ʉʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʦ ʚʩʝʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʦ-

ʣʝʢʫʣʘʤʠ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʠʤ ʥʘ ʧʫʪʠ, ʪʘʢʠʤʠ ʢʘʢ: ʙʝʣʢʠ, ɼʅʂ, ʣʠʧʠʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢʣʝʪʢʠ ʥʝʧʨʘʚʠʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ, ʧʣʦʭʦ ʜʝʣʷʪʩʷ, ʥʘʨʫʰʘʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʘ 

ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʩʥʠʞʘʝʪʩʷ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ. ɿʘʱʠʪʘ ʢʣʝʪʢʠ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʦʡ. ɼʣʷ ʝʝ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʧʠʢʦ-

ʚʳʡ ʧʝʨʠʦʜ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʝʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥ-

ʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʚʠʪʘʤʠʥʳ ɸ ʠ ɽ, ʘ ʪʘʢʞʝ ʩʝʣʝʥ [3, 8]. 

ɺʠʪʘʤʠʥ ɸ ʫʯʘʩʪʚʫʝʪ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʨʝʛʫʣʠʨʫʝʪ ʩʠʥ-

ʪʝʟ ʙʝʣʢʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʦʙʤʝʥʫ ʚʝʱʝʩʪʚ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʢʣʝʪʦʯʥʳʭ ʠ 

ʩʫʙʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʤʝʤʙʨʘʥʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʵʬʬʝʢʪ. ɺʠʪʘʤʠʥ ɸ 

ʟʘʱʠʱʘʝʪ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʢ ʦʪ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʥʝʡʪʨʘʣʠʟʫ-

ʝʪ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʚʠʜʳ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ - ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʪʳ ʠ ʧʝʨʦʢʩʠʜ 

ʚʦʜʦʨʦʜʘ. ɺʠʪʘʤʠʥ ɽ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʫʯʘʩʪʚʫʝʪ ʚ 

ʟʘʱʠʪʝ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʦʪ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ. ɺʠ-

ʪʘʤʠʥ ɽ ʩʤʷʛʯʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʨʝʩʩʘ, ʥʦʨʤʘʣʠʟʫʷ ʢʨʦʚʦʦʙʨʘ-

ʱʝʥʠʝ ʠ ʜʳʭʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ. ʉʝʣʝʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʘʢʪʠʚʠʟʠʨʫʶʱʠʤ 

ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ. ʉʝʣʝʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘ-
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ʟʳ ï ʬʝʨʤʝʥʪʘ, ʦʙʝʟʚʨʝʞʠʚʘʶʱʝʛʦ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʠ ʘʛʨʝʩʩʠʚʥʳʝ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, 

ʢʦʪʦʨʳʝ ʥʝ ʠʥʘʢʪʠʚʠʨʫʶʪʩʷ ʜʨʫʛʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ. ɸʢʪʠʚʥʦʩʪʴ ʩʝʣʝʥʘ ʧʦʚʳʰʘʝʪʩʷ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʚʠʪʘʤʠʥʘ ɽ. ʂʦʤʧʣʝʢʩ ʚʠʪʘʤʠʥʦʚ ɸ, ɽ ʠ ʩʝʣʝʥ ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʱʠʪʫ ʢʣʝʪʢʠ ʚ 

ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʥʝʡʪʨʘʣʠʟʫʝʪ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʠ ʫʢʨʝʧʣʷʝʪ ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ, 

ʧʨʝʜʦʭʨʘʥʷʷ ʢʣʝʪʢʫ ʦʪ ʠʥʪʦʢʩʠʢʘʮʠʠ ʧʨʦʜʫʢʪʘʤʠ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ. ɺʠʪʘʤʠʥ D3 ʫʯʘʩʪʚʫʝʪ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʦʙʤʝʥʝ. ʉʪʠʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʢʘʣʴʮʠʝʤ ʙʝʣʢʦʚ. [8, 9]. 

ɾʠʜʢʠʝ ʤʫʣʴʪʠʚʠʪʘʤʠʥʥʳʝ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ ʚʠʪʘʤʠʥʦʚ, ʠʩ-

ʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʪʝʨʘʧʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʠʧʦ- ʠ ʘʚʠʪʘʤʠʥʦʟʦʚ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʫ ʧʪʠʮʳ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠ-

ʤʝʥʝʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʧʘʨʘʪʘ. 

ɺʠʪʘʤʠʥʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʨʛʘ-

ʥʠʟʤʝ. ɺ ʩʦʩʪʘʚʝ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʨʷʜʘ ʬʝʨʤʝʥʪʦʚ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʬʫʥʢ-

ʮʠʶ, ʨʝʛʫʣʠʨʫʶʪ ʦʙʤʝʥ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ ʠ ʤʠʥʝʨʘʣʦʚ. ɺʠʪʘʤʠʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʧʪʠʮʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʧʦʩʪʫʧʣʝʥʠʝ 

ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚʳʭ ʩʨʝʜʩʪʚ. ʉʠʥʪʝʟ ʨʷʜʘ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ ʫ ʚʟʨʦʩʣʦʡ ʧʪʠʮʳ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʤʠʢʨʦʬʣʦʨʦʡ ʢʠʰʝʯʥʠʢʘ. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʚʠʪʘʤʠʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʢʫʨ-ʥʝʩʫʰʝʢ ʷʚ-

ʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʷʠʮ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ɾʠʜʢʠʝ ʤʫʣʴʪʠʚʠʪʘʤʠʥ-

ʥʳʝ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ ʚʠʪʘʤʠʥʦʚ, ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ 

ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʨ-

ʥʝʩʫʰʝʢ [8, 11]. 

ɺʠʪʘʤʠʥʳ ɸ, ɽ ʠ ʉ ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘʱʠʪʫ ʦʨʛʘʥʠʟʤʘ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʧʨʝʜʦʭʨʘ-

ʥʷʷ ʦʪ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʩʘ. ʉʧʦʩʦʙʩʪʚʫʶʪ ʙʳʩʪʨʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʪʢʘ-

ʥʝʡ. ɺʠʪʘʤʠʥ D3 ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʦʩʪ-

ʥʦʡ ʪʢʘʥʠ, ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʩʢʦʨʣʫʧʳ ʷʠʮ. ɺʠʪʘʤʠʥʳ ɺ1, ɺ2, ɺ5, ɺ6 ʷʚʣʷʶʪʩʷ ʢʦʬʘʢʪʦʨʘʤʠ 

ʤʥʦʛʠʭ ʬʝʨʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʵʪʦʤʫ ʫʢʘ-

ʟʘʥʥʳʝ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ ʧʨʠʥʠʤʘʶʪ ʩʘʤʦʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʚʦʜʥʦʤ, ʫʛʣʝʚʦʜʥʦʤ, ʙʝʣ-

ʢʦʚʦʤ ʠ ʬʦʩʬʦʨʥʦʤ ʦʙʤʝʥʘʭ. ʏʪʦ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. ɺʠ-

ʪʘʤʠʥʳ ɺ12, ʈʈ, ʅ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ. ʉʧʦʩʦʙ-

ʩʪʚʫʶʪ ʣʫʯʰʝʤʫ ʤʝʪʘʙʦʣʠʟʤʫ ʤʝʪʠʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʘʤʠʥʦʢʠʩʣʦʪ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʚ ʮʝʣʦʤ. ʋʣʫʯʰʘʶʪ ʩʦʩʪʦʷʥʠʝ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʝʨʘ ʠ ʧʫʭʘ, ʧʨʝʧʷʪ-

ʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʢʦʞʥʳʭ ʜʝʨʤʘʪʠʪʦʚ. ɺʠʪʘʤʠʥ ʅ (ʙʠʦʪʠʥ) ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʘʢʪʠʚʘʪʦʨʦʚ ʣʠ-

ʟʦʮʠʤʘ (ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʠʪʝʪʘ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ) [4, 5, 8]. 

ɾʠʜʢʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ ʚ ʦʨʛʘʥʠʟʤʝ. ɼʦʙʘʚʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʦʨʤʘʣʠʟʘ-

ʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʣʝʛʢʦʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝʥʘ ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʙʘʣʘʥʩʫ ʤʝʞʜʫ ʩʢʦ-

ʨʦʩʪʴʶ ʨʦʩʪʘ ʭʨʷʱʝʚʦʡ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʝʝ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʀʟ-ʟʘ ʵʪʦʛʦ ʭʨʷʱʠ ʧʪʠʮʳ ʥʝ 

ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʩʪʫʱʝʡ ʤʘʩʩʳ ʪʝʣʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʜʩʘʞʠʚʘʥʠʶ ʧʪʠʮʳ ʥʘ ʢʦʥʝʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʚʳʚʠʭʦʚ. ʉʠʪʫʘʮʠʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʘʣʠʤʝʥʪʘʨʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ. ʅʘʨʫʰʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʫ ʧʪʠʮʳ ʷʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʧʠʢʝ ʠ ʚ ʢʦʥʮʝ ʷʡʮʝʥʦʩʢʦʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʢʦʨʣʫʧʳ ʠ ʧʨʦ-

ʙʣʝʤʘʤ ʩ ʢʦʥʝʯʥʦʩʪʷʤʠ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘʨʫʰʝʥʠʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ, ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʩʢʦʨʣʫʧʳ ʷʠʮ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ [3, 4, 

5]. 

ʄʘʢʨʦʵʣʝʤʝʥʪʳ Ca, P, Mg ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʩʪʥʦʡ ʠ ʭʨʷʱʝ-

ʚʦʡ ʪʢʘʥʠ. ʇʦʩʪʫʧʣʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʠʭ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʦʩʪʝʦʙ-

ʣʘʩʪʦʚ - ʤʦʣʦʜʳʭ ʢʣʝʪʦʢ, ʩʧʦʩʦʙʥʳʭ ʢ ʜʝʣʝʥʠʶ. ʇʨʠ ʠʭ ʫʯʘʩʪʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʨʝʟʦʨʙʮʠʠ ʠʟ ʤʝʜʫʣʣʷʨʥʦʛʦ ʩʣʦʷ ʢʦʩʪʠ ʢʘʣʴʮʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʄʠʢʨʦʵʣʝʤʝʥʪ Cu 
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ʧʨʠʥʠʤʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʭʨʷʱʘ. ʄʠʢʨʦʵʣʝʤʝʥʪʳ Mn, Zn ʠ ʉʦ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʭʨʷʱʝʚʫʶ ʪʢʘʥʴ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʝʝ ʤʝʭʘ-

ʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ. ʉʫʤʤʘʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩʤʷʛʯʘʝʪ ʜʠʩʙʘʣʘʥʩ 

ʘʟʦʪʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʝʢʚʘʪʥʳʡ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʥʦʡ ʠ 

ʭʨʷʱʝʚʦʡ ʪʢʘʥʝʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʦʠʩʭʦʜʠʪ ʫʢʨʝʧʣʝʥʠʝ ʚʩʝʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝ-

ʤʳ ʧʪʠʮʳ, ʚʢʣʶʯʘʷ ʩʫʩʪʘʚʥʦ-ʩʚʷʟʦʯʥʳʡ ʘʧʧʘʨʘʪ. ʂʦʤʧʝʥʩʘʮʠʷ ʜʝʬʠʮʠʪʘ ʤʠʥʝʨʘʣʦʚ ʚʥʘʯʘʣʝ 

ʠ ʥʘ ʧʠʢʝ ʷʡʮʝʥʦʩʢʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʷʠʯʥʦʡ ʩʢʦʨʣʫʧʳ, ʩʥʠʞʝʥʠʶ 

ʧʨʦʮʝʥʪʘ ʙʦʷ ʠ ʥʘʩʝʯʢʠ. [3, 4, 11]. 

ɾʠʜʢʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʧʠ-

ʣʝʥʛʣʠʢʦʣʷ. ɺʠʪʘʤʠʥʳ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʧʨʠʥʠʤʘʶʪ ʩʘʤʦʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʚʩʝʭ 

ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʠ ʬʝʨʤʝʥʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʟʥʘʯʠʪ ʙʝʟ ʥʠʭ ʥʝʚʦʟ-

ʤʦʞʥʦ ʧʨʦʪʝʢʘʥʠʝ ʚʘʞʥʝʡʰʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ (ʜʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʜʩʦʨʙʝʥʪʦʚ, ʩʪʨʝʩʩʳ ʨʘʟʣʠʯʥʦʡ 

ʧʨʠʨʦʜʳ, ʧʝʨʠʦʜ ʚʘʢʮʠʥʘʮʠʡ ʠ ʜʨ.), ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʦʩʪʫʧʣʝʥʠʷ ʠ 

ʫʩʚʦʝʥʠʷ ʜʘʥʥʳʭ ɹɸɺ ʙʝʟ ʧʝʨʝʩʤʦʪʨʘ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ-

ʤʝʥʷʪʴ ʞʠʜʢʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʞʠʨʦ- ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʭʝʣʘʪʥʦʡ ʬʦʨʤʝ. 

ʆʥʠ ʩʦʜʝʨʞʘʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʜʦʙʨʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʠʭ ʩʠʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ [4, 5, 11]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʠʩʢ ʧʫʪʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ ʠ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʚʳʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʝʝ ʦʨʛʘʥʠʟʤʘ ʚʦʟʤʦʞʝʥ ʥʘ ʙʘʟʝ ʧʦʷʚ-

ʣʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 

ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʊʦʣʴʢʦ ʧʣʦʜʦʪʚʦʨʥʘʷ ʨʘʙʦʪʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʠ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠ-

ʪʠʝ ʷʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʇʂ ʈʦʩʩʠʠ. 
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ʈʆʉʊ ʀ ʉʆʍʈɸʅʅʆʉʊʔ ʇʆʈʆʉʗʊ ʇʈʀ ʉʂɸʈʄʃʀɺɸʅʀʀ ʀʄ  

ʉʋʉʇɽʅɿʀʀ ʍʃʆʈɽʃʃʓ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ: ʉʢʘʨʤʣʠʚʘʥʠʝ ʧʦʨʦʩʷʪʘʤ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 200 ʤʣ ʚ 

ʨʘʩʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 34 ʩʫʪʦʢ (ʩ 26 ʜʦ 60 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ) ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʨʦʩʪʘ, ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ ʠ ʢʘʯʝʩʪʚʘ ʩʚʠʥʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʩʷʪʘ, ʨʦʩʪ, ʞʠʚʘʷ ʤʘʩʩʘ, ʚʘʣʦʚʳʡ ʧʨʠʨʦʩʪ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ, ʨʘʮʠʦʥ, ʩʫʩʧʝʥʟʠʷ ʭʣʦʨʝʣʣʳ, ʢʘʯʝʩʪʚʦ ʤʷʩʘ, ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ. 

 

GROWTH AND SAFETY OF  PIGS WHEN FED THEM  

A SUSPENSION OF CHLORELLA  

 

Summary: Feeding pigs chlorella slurry in an amount of 200 ml per one head per day for 34 

days (from 26 to 60 days age) promotes the growth of, the keeping quality of pigs and pig. 

Key Words: pigs, growth, body weight, gross gain, average daily gain, diet, suspension of 

Chlorella, meat quality, the keeping of pigs. 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʧʦʨʦʩʷʪʘʤ ʥʘ ʠʭ ʨʦʩʪ ʥʘʤʠ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʚʠʥʦʚʦʜʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʆʆʆ çʆʩʢʦʣʴʩʢʠʡ ʙʝʢʦʥè ʉʪʘ-

ʨʦʦʩʢʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʚʫʭʧʦʨʦʜʥʳʭ ʧʦʤʝʩʥʳʭ ʧʦʨʦʩʷʪʘʭ (ʢʨ.ʙʝʣʘʷ ʭ ʣʘʥʜʨʘʩ). ɿʘ ʧʝ-

ʨʠʦʜ ʩ 16 ʥʦʷʙʨʷ 2010 ʛʦʜʘ ʧʦ 29 ʤʘʨʪʘ 2011 ʛʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʦʧʳʪ. ɼʣʷ 

ʦʧʳʪʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ 26 ʩʫʪʦʢ. ʇʦʨʦʩʷʪʘʤ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʳ ʩʢʘʨʤʣʠʚʘʣʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʧʳʪʘ ʢʦʤʙʠʢʦʨʤ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʭʦʟʷʡʩʪʚʝ, ʩʦ-

ʛʣʘʩʥʦ ʥʦʨʤʘʤ ɺʀɾʘ. ʇʦʨʦʩʷʪʘʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʢʨʦʤʝ ʢʦʤʙʠʢʦʨʤʘ ʩ 26 ʧʦ 60 ʩʫʪʦʢ ʩʢʘʨʤ-

ʣʠʚʘʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 200 ʤʣ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. ʇʦʨʦʩʷʪʘʤ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʢʨʦʤʝ ʢʦʤʙʠʢʦʨʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʢʘʨʤʣʠʚʘʣʠ: ʩ 26 ʜʦ 60 ʩʫʪʦʢ ʧʦ 200 ʤʣ, ʩ 

61 ʧʦ 120 ʩʫʪʦʢ ʧʦ 300 ʤʣ, ʩ 121 ʧʦ 160 ʩʫʪʦʢ ʧʦ 400 ʤʣ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 

ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʞʠʚʘʷ ʤʘʩʩʘ ʧʦʜʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʚ 

160 ʩʫʪʦʢ ʙʳʣʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ, ʢʦʛʜʘ ʠʤ ʩʢʘʨʤʣʠʚʘʣʠ ʩ 26 ʜʦ 60 ʩʫʪʦʢ ʩʫʩʧʝʥʟʠʶ ʭʣʦʨʝʣ-

ʣʳ ʧʦ 200 ʤʣ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʧʦʨʦʩʷʪʘʤ ʩ 26 

ʜʦ 160 ʩʫʪʦʢ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʚ ʥʘʟʚʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʪʨʝʪʴʷ ʛʨʫʧʧʘ), ʞʠʚʘʷ ʤʘʩʩʘ ʠʭ ʚ 

160 ʩʫʪʦʢ ʙʳʣʘ ʜʘʞʝ ʥʠʞʝ ʥʘ 3,6%, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 
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ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʥʘ ʨʦʩʪ ʧʦʨʦʩʷʪ  

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠ ʦʪʢʦʨʤʝ 

ɻʨʫʧʧʳ 

ʦʧʳʪʘ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝ-

ʥʠʷ ʧʦʨʦʩʷʪ 

ʏʠʩʣʦ 

ʧʦʨʦʩʷʪ 

ʚ ʛʨʫʧʧʝ, 

ʛʦʣ 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʨʦʩʷʪ, ʢʛ ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʧʦʨʦʩʷʪ 

ʩ 26 ʜʦ 160  

ʩʫʪʦʢ, ʛ 

ʥʘ ʥʘʯʘʣʦ 

ʦʧʳʪʘ ʚ 

26 ʩʫʪʦʢ 

ʚ 90  

ʩʫʪʦʢ 

ʥʘ ʢʦʥʮʝ 

ʦʧʳʪʘ ʚ 

160 ʩʫʪʦʢ 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 30 7,5Ñ0,10 43,8Ñ0,31 96,8Ñ0,64 666 

2 

ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 

(ʩ 26 ʜʦ 60 ʩʫʪʦʢ 

200 ʤʣ ʩʫʩʧʝʥʟʠʠ 

ʭʣʦʨʝʣʣʳ) 

30 8,0Ñ0,12 45,0Ñ0,40 99,4Ñ0,56 682 

3 

ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 

(ʩ 26 ʜʦ 60 ʩʫʪʦʢ 

ï 200 ʤʣ, ʩ 61 ʜʦ 

120 ʩʫʪʦʢ ï 300 

ʤʣ, ʩ 121 ʜʦ 160 

ʩʫʪʦʢ ï 400 ʤʣ 

ʩʫʩʧʝʥʟʠʠ ʭʣʦ-

ʨʝʣʣʳ) 

30 6,9Ñ0,21 38,0Ñ0,32 93,3Ñ0,40 644 

 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʨʦʩʪʘ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʤ 

ʜʘʥʥʳʝ ʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2. ɺʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ  

ʥʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʧʦʨʦʩʷʪ 

ɻʨʫʧʧʳ 

ʦʧʳʪʘ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ  

ʇʦʨʦʩʷʪ 

ʏʠʩʣʦ  

ʧʦʨʦʩʷʪ ʚ 

ʛʨʫʧʧʝ, ʛʦʣ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʩʚʠʥʝʡ, ʛ 

ʩ 26 ʜʦ 90 

ʩʫʪʦʢ 

ʩ 90 ʜʦ 160 

ʩʫʪʦʢ 

ʩ 26 ʜʦ 160 

ʩʫʪʦʢ 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 30 567 757 666 

2 

ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʩ 

26 ʜʦ 60 ʩʫʪʦʢ 200 ʤʣ 

ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ) 

30 578 777 682 

3 

ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʩ 

26 ʜʦ 60 ʩʫʪʦʢ ï 200 

ʤʣ, ʩ 61 ʜʦ 120 ʩʫʪʦʢ 

ï 300 ʤʣ, ʩ 121 ʜʦ 160 

ʩʫʪʦʢ ï 400 ʤʣ ʩʫʩ-

ʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ) 

30 485 790 644 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ 26 ʜʦ 60 ʩʫʪʦʢ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʩʨʝʜʥʝ-

ʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʙʳʣʠ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 578 ʛʨʘʤʤʦʚ, ʯʪʦ ʥʘ 1,9 ʠ ʥʘ 19,1% ʙʦʣʴʰʝ, ʯʝʤ 

ʚ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ, ʚ ʧʝʨʠʦʜ ʩ 90 ʜʦ 160 ʩʫʪʦʢ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦ-

ʩʪʳ ʧʦʨʦʩʷʪ ʙʳʣʠ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ï 790 ʛʨʘʤʤʦʚ, ʯʪʦ ʥʘ 4,3 ʠ ʥʘ 1,6% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʡ 

ʠ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸ ʚ ʮʝʣʦʤ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʩ 26 ʜʦ 160 ʩʫʪʦʢ ʩʘʤʳʝ ʚʳ-

ʩʦʢʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʧʦʨʦʩʷʪ ʙʳʣʠ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 682 ʛʨʘʤʤʘ, ʯʪʦ ʥʘ 2,4 ʠ ʥʘ 

5,9% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ 

ʧʦʨʦʩʷʪʘʤ, ʤʳ ʧʨʦʠʟʚʝʣʠ ʨʘʩʯʝʪ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʠʩʭʦʜʷ ʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʧʳʪʘʭ (ʪʘʙʣ.3). 
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ʊʘʙʣʠʮʘ 3. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ  

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠ ʦʪʢʦʨʤʝ ʧʦʨʦʩʷʪ 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʳ ʦʧʳʪʘ 

1 ʛʨʫʧʧʘ 

(ʢʦʥʪʨʦʣʴʥʘʷ) 

2 ʛʨʫʧʧʘ 

(ʦʧʳʪʥʘʷ) 

3 ʛʨʫʧʧʘ 

(ʦʧʳʪʥʘʷ) 

ʏʠʩʣʦ ʧʦʨʦʩʷʪ ʥʘ ʥʘʯʘʣʦ ʦʧʳʪʘ ʚ 26 ʩʫʪʦʢ, ʛʦʣ 30 30 30 

ʏʠʩʣʦ ʧʦʨʦʩʷʪ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ ʚ 160 ʩʫʪʦʢ, ʛʦʣ 28 30 30 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʩ 26 ʜʦ 160 ʩʫʪʦʢ, % 93,3 100,0 100,0 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ 1 ʧʦʨʦʩʝʥʢʘ ʥʘ ʥʘʯʘʣʦ ʦʧʳ-

ʪʘ ʚ 26 ʩʫʪʦʢ, ʢʛ 
7,5 8,0 6,9 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ 1 ʧʦʨʦʩʝʥʢʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

ʚ 160 ʩʫʪʦʢ, ʢʛ 
96,8 99,4 93,3 

ɺʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʨʦʩʷʪ ʟʘ ʧʝʨʠʦʜ 

ʩ 26 ʜʦ 160 ʩʫʪʦʢ, ʮ 
25,00 27,42 25,92 

ʉʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʨʦ-

ʩʷʪ, ʨʫʙ 
250000,0 274200,0 259200,0 

Ñ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, 

ʨʫʙ 
- +24200,0 +9200,0 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʧʦʨʦʩʷʪʘʤ ʥʘ 

ʦʪʢʦʨʤʝ (ʚʪʦʨʘʷ, ʪʨʝʪʴʷ ʛʨʫʧʧʳ) ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʞʠʚʦʪʥʳʭ ʟʘ ʧʝʨʠʦʜ 

ʦʪʢʦʨʤʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 9,6 ʠ ʥʘ 3,6%, ʘ ʩʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʫʚʝ-

ʣʠʯʠʣʘʩʴ ʧʨʠ ʵʪʦʤ ʥʘ 24200 ʠ ʥʘ 9200 ʨʫʙʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ɺ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ, ʥʘʨʷʜʫ ʩ ʠʟʫʯʝʥʠʝʤ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ, ʦʧʨʝʜʝʣʷʣʠ ʠ ʭʠʤʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚ, ʠ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʩʚʠʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʘʨʤʣʠʚʘʥʠʷ ʠʤ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ 

(ʪʘʙʣ. 4). ɼʣʷ ʵʪʦʛʦ ʧʦ ʦʢʦʥʯʘʥʠʠ ʦʧʳʪʘ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʫʙʠʪʦ ʧʦ 3 ʞʠʚʦʪʥʳʭ (ʧʦ 

ʜʚʘ ʙʦʨʦʚʢʘ ʠ ʧʦ ʦʜʥʦʡ ʩʚʠʥʢʝ), ʫ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʣʠʥʥʝʡʰʝʡ 

ʤʳʰʮʳ ʩʧʠʥʳ. 

 

ʊʘʙʣʠʮʘ 4. ɺʣʠʷʥʠʝ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʩʚʠʥʝʡ 

(ʜʣʠʥʥʝʡʰʘʷ ʤʳʰʮʘ ʩʧʠʥʳ) 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʳ ʦʧʳʪʘ 

1 ʛʨʫʧʧʘ 

(ʢʦʥʪʨʦʣʴʥʘʷ) 

2 ʛʨʫʧʧʘ 

(ʦʧʳʪʥʘʷ) 

3 ʛʨʫʧʧʘ 

(ʦʧʳʪʥʘʷ) 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ, ʛʦʣʦʚ 3 3 3 

ɺʣʘʛʘ, % 72,97 73,27 74,64 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, % 27,03 26,73 25,36 

ɿʦʣʘ, % 1,15 1,59 1,12 

ɾʠʨ, % 4,25 3,90 3,07 

ɸʟʦʪ ʦʙʱʠʡ, % 3,45 3,39 3,38 

ɹʝʣʦʢ, % 19,85 19,64 20,04 

ʆʢʩʠʧʨʦʣʠʥ, % 0,29 0,27 0,27 

ʊʨʠʧʪʦʬʘʥ, % 1,45 1,45 1,42 

ɹʂʇ 5,02 5,27 5,22 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ 73,3 81,0 76,6 

ɺʣʘʛʦʝʤʢʦʩʪʴ, % ʦʪ ʤʘʩʩʳ ʤʷʩʘ 52,21 56,04 46,41 

ʄʨʘʤʦʨʥʦʩʪʴ 13,49 12,36 9,60 

ʅʝʞʥʦʩʪʴ, ʩʤ
2
/ʛ 246,2 287,8 208,1 

ʨʅ, ʝʜ 5,80 5,95 5,61 
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ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 4 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ ʜʦʩʪʦʚʝʨ-

ʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ ʩʧʠʥʳ. ʈʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʥʝ ʜʦʩʪʦʚʝʨʥʘ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʝʞʜʫ ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʥʝʢʦʪʦʨʳʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʷʩʘ ʞʠʚʦʪʥʳʝ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʊʘʢ, ʧʦʨʦ-

ʩʷʪʘ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʝ ʚ ʩʚʦʠʭ ʨʘʮʠʦʥʘʭ ʩʫʩʧʝʥʟʠʶ ʭʣʦʨʝʣʣʳ ʚ ʪʝʯʝʥʠʝ 

35 ʩʫʪʦʢ (ʩ 26 ʜʦ 60 ʩʫʪʦʢ) ʧʨʝʚʦʩʭʦʜʠʣʠ ʞʠʚʦʪʥʳʭ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ: ʧʦ ʙʝʣʢʦʚʦʢʘʯʝ-

ʩʪʚʝʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘ 4,9%, ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʥʘ ï 10,5%, ʧʦ ʚʣʘʛʦʝʤʢʦʩʪʠ - ʥʘ 

3,8%, ʧʦ ʥʝʞʥʦʩʪʠ ï ʥʘ 16,8%, ʧʦ ʢʠʩʣʦʪʥʦʩʪʠ (pH) ï ʥʘ 2,5%. ʏʪʦ ʢʘʩʘʝʪʩʷ ʞʠʚʦʪʥʳʭ ʪʨʝʪʴ-

ʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʪʦ ʫ ʥʠʭ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ ʙʳʣʠ ʥʝʩʪʘʙʠʣʴʥʳʝ, ʧʨʦʪʠʚʦʨʝ-

ʯʠʚʳʝ ʠ ʥʝʜʦʩʪʦʚʝʨʥʳʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶ-

ʱʝʝ: ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʧʦʨʦʩʷʪʘʤ ʦʪʤʝʯʘʝʪʩʷ ʣʠʰʴ 

ʚ ʦʜʥʦʤ ʚʘʨʠʘʥʪʝ (ʚʪʦʨʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ), ʢʦʛʜʘ ʞʠʚʦʪʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘ-

ʮʠʦʥʫ ʩʢʘʨʤʣʠʚʘʣʠ ʩ 26 ʜʦ 60 ʩʫʪʦʢ ʩʫʩʧʝʥʟʠʶ ʭʣʦʨʝʣʣʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦ 200 ʤʣ ʚ ʨʘʩʯʝʪʝ 

ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʦʩʪ ʧʦʨʦʩʷʪ ʩ 26 ʜʦ 160 ʩʫʪʦʢ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 2,6%, ʚʘʣʦ-

ʚʦʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 9,6%, ʘ ʩʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 24200 ʨʫʙʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʞʠʚʦʪʥʳʝ 

ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ 

ʢʘʯʝʩʪʚʫ ʤʷʩʘ: ʧʦ ʙʝʣʢʦʚʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘ 4,9%, ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ - ʥʘ 

10,5%, ʧʦ ʚʣʘʛʦʝʤʢʦʩʪʠ ï ʥʘ 3,8%, ʧʦ ʥʝʞʥʦʩʪʠ - ʥʘ 16,8%, ʧʦ ʢʠʩʣʦʪʥʦʩʪʠ - ʥʘ 2,5%. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʧʦʨʦʩʷʪʘʤ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʩ 26 ʜʦ 60 ʩʫʪʦʢ ʧʦ 200 

ʤʣ, ʩ 61 ʜʦ 120 ʩʫʪʦʢ ʧʦ 300 ʤʣ, ʩ 121 ʜʦ 160 ʩʫʪʦʢ ʧʦ 400 ʤʣ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, 

ʩʥʠʞʘʝʪ ʨʦʩʪ ʞʠʚʦʪʥʳʭ ʟʘ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. ʊʘʢ, ʞʠʚʘʷ ʤʘʩʩʘ ʧʦʨʦʩʷʪ ʪʨʝʪʴʝʡ ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʳ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʙʳʣʘ ʥʘ 3,6% ʥʠʞʝ, ʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʥʠʞʝ ʥʘ 3,3%, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʪʴʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʞʠ-

ʚʦʪʥʳʭ ʜʨʫʛʠʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʤʷʩʘ. ʆʜʥʘʢʦ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʦʩʪʘ 

ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʤʳ ʥʝ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʚʦʜ, ʪʘʢ ʢʘʢ ʧʦʢʘ-

ʟʘʪʝʣʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ, ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʜʦ-

ʩʪʦʚʝʨʥʳʤʠ. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʢʘʨʤʣʠʚʘ-

ʥʠʷ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʧʦʨʦʩʷʪʘʤ ʚ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝ-

ʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʯʪʦ ʢʘʩʘʝʪʩʷ ʵʪʦʛʦ ʦʧʳʪʘ, ʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʤʳ ʤʦʞʝʤ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʚ ʨʘʮʠʦʥʘʭ ʧʦʨʦ-

ʩʷʪ ʚ ʧʝʨʠʦʜ ʩ 26 ʜʦ 60 ʩʫʪʦʢ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦ 200 ʤʣ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʝʨʥʘ ʩʦʠ: ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʤʘʩʣʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ 

ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʚʢʣʶʯʘʶ-

ʱʠʡ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ. ʈʘʩʩʯʠʪʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʩʦʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʘ ʟʝʨʝʥ, ʚʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʤʘʩʣʦ, ʙʝʣʦʢ, ʚʩʧʘʰʢʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ.   
 

INFLUENCE OF METHODS OF PROCESSING OF THE SOIL ON PRODUCTIV I-

TY OF SOY IN THE CONDITIONS OF THE ORYOL REGION  

 

Abstract: Data on the maintenance of the main indicators of a chemical composition of 

grain of soy are provided in the scientific article: protein content and oils. Results of researches of 

influence of various ways of processing of the soil on productivity of soy in the conditions of the 

Oryol region are considered. The analysis and a comparative assessment of structure of a crop in-

cluding various quantitative signs is carried out. Economic efficiency of cultivation of soy is calcu-

lated. 

Keywords: Soil, soybean, productivity, mass of grains, variants of processing of soil, oil, 

protein, plowing, profitability. 

 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʟʝʤʣʝʜʝʣʠʠ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʳʙʦ-

ʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴ-

ʪʫʨ. 

ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʸʤʦʤ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʪʨʘʜʠʮʠʦʥʥʦ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʠʩʢ ʧʫʪʝʡ ʝʸ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʆʜʥʦ ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ - ʤʠʥʠʤʘʣʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʫʯʸʪʦʤ ʧʨʠʥʮʠʧʘ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ [4].  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʚ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʨʪ ʩʦʠ çʃʘʥʮʝʪʥʘʷè. ʉʦʨʪ ʚʢʣʶʯʝʥ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢ-

ʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʩ 2005 ʛ., ʟʘʱʠʱʝʥ ʧʘʪʝʥʪʦʤ. ʇʦʣʫʯʝʥ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪ-

ʙʦʨʘ ʠʟ ʛʠʙʨʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ (F2) ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʩʦʨʪʦʚ ɹʝʣʛʦʨʦʜʩʢʘʷ 48 x ɻʨʠʙʩʢʘʷ 12. 

ʉʝʣʝʢʮʠʦʥʝʨʳ - B.H. ɿʘʡʮʝʚ, A.ʀ. ɿʘʡʮʝʚʘ, 3.ʈ. ʎʫʢʘʥʦʚʘ, ʠ ʜʨ.  

ʉʦʷ ï ʫʥʠʢʘʣʴʥʦʝ ʨʘʩʪʝʥʠʝ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʥʘʪʫʨʘʣʴʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʨʨʝʢʪʦʨʦʤ 

ʧʠʪʘʥʠʷ. ʕʪʦ ʠʩʪʦʯʥʠʢ ʙʝʣʢʘ, ʨʷʜʘ ʚʠʪʘʤʠʥʦʚ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʜʨ. ʉʚʦʝʦʙʨʘʟʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʝʤʷʥ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʜʦʙʘʚʦʢ ʠ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʣʝʯʝʙʥʦʛʦ ʧʠʪʘʥʠʷ [5]. 

ʉʦʷ ʩʥʠʞʘʝʪ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʪʘʢ ʢʘʢ ʝʝ ʨʘʩ-

ʪʝʥʠʷ ʩʧʦʩʦʙʥʳ ʬʠʢʩʠʨʦʚʘʪʴ ʘʟʦʪ ʚʦʟʜʫʭʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʤʙʠʦʟʘ ʩ ʢʣʫʙʝʥʴʢʦʚʳʤʠ ʙʘʢʪʝʨʠ-

ʷʤʠ ʠ ʦʙʦʛʘʱʘʪʴ ʧʦʯʚʫ ʵʪʠʤ ʵʣʝʤʝʥʪʦʤ. ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʩʦʶ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʭʦʨʦʰʠʡ 
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ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʜʣʷ ʟʝʨʥʦʚʳʭ ʠ ʜʨʫʛʠʭ ʥʝ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ 

ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʨʥʠ 

ʩʦʠ ʦʙʣʘʜʘʶʪ ʘʢʪʠʚʥʦʡ ʫʩʚʘʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʤʘʣʦ ʜʦʩʪʫʧʥʳʝ ʜʣʷ 

ʟʣʘʢʦʚ ʠ ʪʨʫʜʥʦ ʨʘʩʪʚʦʨʠʤʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʠʟ ʧʘʭʦʪʥʦʛʦ, ʥʦ ʠ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʧʦʯʚʳ. ʉʦʷ ʧʨʠʛʦʜʥʘ ʜʣʷ ʩʦʚʤʝʩʪʥʳʭ ʧʦʩʝʚʦʚ, ʦʩʦʙʝʥʥʦ ʩ ʢʫʢʫʨʫʟʦʡ ʜʣʷ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʥʘ ʩʠʣʦʩ. [3]. 

ɺʝʛʝʪʘʪʠʚʥʘʷ ʤʘʩʩʘ ʥʝʟʨʝʣʳʭ ʨʘʩʪʝʥʠʡ ʩʦʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʝʣʝʥʦʛʦ ʫʜʦʙʨʝ-

ʥʠʷ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʦʯʥʳʭ ʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ. ʀʟ ʩʦ-

ʣʦʤʳ ʤʦʞʥʦ ʜʝʣʘʪʴ ʢʦʨʤʦʚʫʶ ʤʫʢʫ, ʛʨʘʥʫʣʳ. ʉʝʤʝʥʘ ʩʣʫʞʘʪ ʩʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʤʘʩʣʘ. ʆʩʪʘʚʰʝʝʩʷ ʧʦʩʣʝ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʩʣʘ ʞʤʳʭʠ ʠ ʰʨʦʪʳ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 

ʮʝʥʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʚʦʩʧʦʣʥʷʶʱʘʷ ʜʝʬʠʮʠʪ ʙʝʣʢʘ ʚ ʢʦʤʙʠʢʦʨʤʘʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʪʠʮʝʚʦʜʩʪʚʘ, ʨʳʙʦʚʦʜʩʪʚʘ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʫʜʝʰʝʚʣʷʝʪ ʩʪʦʠʤʦʩʪʴ ʤʷʩʘ. ʎʝʣʦʝ ʟʝʨʥʦ ʠ ʧʨʦʜʫʢʪʳ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʩʙʘʣʘʥʩʠ-

ʨʦʚʘʪʴ ʧʠʪʘʥʠʝ ʯʝʣʦʚʝʢʘ ʧʦ ʜʝʬʠʮʠʪʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʦʩʦʙʝʥʥʦ ʧʦ ʙʝʣʢʫ. 

ʕʪʘ ʢʫʣʴʪʫʨʘ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʜʝʩʷʪʠ ʦʪʨʘʩʣʷʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʷʪ ʩʚʳʰʝ ʯʝʪʳʨʝʭʩʦʪ ʚʠʜʦʚ ʧʨʦʜʫʢ-

ʮʠʠ. ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʝʚʦʛʦ ʟʝʨʥʘ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʟ ʝʝ ʟʝʨʥʘ, ʙʝʣʢʘ, ʤʘʩʣʘ ʧʦʣʫʯʘʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ (ʧʣʘʩʪʤʘʩʩʫ, 

ʢʣʝʡ, ʯʝʨʥʠʣʘ, ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʰʝʨʩʪʴ ʠ ʜʨ.) [5]. 

ʗʚʣʷʷʩʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ, ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʢʦʨʤʦʚʳʤ ʨʘʩʪʝʥʠʝʤ, ʩʦʷ ʥʝ ʠʤʝʝʪ ʨʘʚ-

ʥʳʭ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʛʨʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦ-

ʜʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʧʦʜ ʵʪʫ ʢʫʣʴʪʫʨʫ. ʊʘʢ ʥʘʧʨʠʤʝʨ, ʧʣʦʱʘʜʴ ʧʦʩʝʚʘ ʚ ʆʨ-

ʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 300 ʛʘ ʚ 2000 ʛʦʜʫ ʚʳʨʦʩʣʘ ʢ 2013 ʛʦʜʫ ʜʦ 26 ʪʳʩ. ʛʘ, ʘ ʫʞʝ ʚ 2014 ʛʦʜʫ 

ʧʣʦʱʘʜʴ ʧʦʜ ʩʦʝʡ ʩʦʩʪʘʚʠʣʘ 45,2 ʪʳʩ. ʛʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʩʝʚʦʚ ʩʦʠ ʦʧʨʘʚʜʘʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦ-

ʙʣʝʤʫ ʥʝ ʪʦʣʴʢʦ ʢʦʨʤʦʚ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʥʦ ʠ ʙʝʣʢʘ ʚ ʧʠʱʝʚʦʡ, ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʜʨʫʛʠʭ ʦʪ-

ʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʅʘ ʬʦʥʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʧʣʦʱʘʜʝʡ ʧʦʜ ʵʪʫ ʢʫʣʴʪʫʨʫ ʚ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʧʦ ʚʳʙʦʨʫ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.  

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʢʘʬʝʜʨʳ ʟʝʤʣʝʜʝʣʠʷ ʌɻɹʆʋ ɺʇʆ ʆʨʝʣ 

ɻɸʋ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʦʧʳʪʘ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʯʚʳ: 1) ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ (ʧʨʷʤʦʡ ʧʦʩʝʚ ʧʦʩʝʚʥʳʤ ʢʦʤʧʣʝʢʩʦʤ John Deere 

730); 2) ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʣʦʩʢʦʨʝʟʦʤ ʂʇʐ 5 + ʠʛʦʣʴʯʘʪʳʝ ʢʘʪʢʠ ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ; 3) 

ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʘʛʨʝʛʘʪʦʤ KOS 3,7 ʬʠʨʤʳ UNIA ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ; 

4) ɺʩʧʘʰʢʘ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʣʫʛʦʤ ʇʃʅ 5-35 (20-22 ʩʤ) ʙʝʟ ʧʨʝʜʧʣʫʞʥʠʢʦʚ; 5)ɺʩʧʘʰʢʘ ʦʙʦ-

ʨʦʪʥʳʤ ʧʣʫʛʦʤ ɽʚʨʦ ɼʠʘʤʘʥʪ 10 ʬʠʨʤʳ LEMKEN ʩ ʧʨʝʜʧʣʫʞʥʠʢʘʤʠ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ. 

ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ - 102ʤ
2
 ʧʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʪʨʝʭʢʨʘʪʥʘʷ ʨʘʟʤʝʱʝʥʠʝ ʜʝʣʷ-

ʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ.  

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʠʯʥʫʶ ʜʣʷ ʦʙʣʘʩʪʠ ʪʸʤʥʦ-ʩʝʨʫʶ ʣʝʩʥʫʶ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʫʶ ʛʣʝʝʚʘʪʫʶ ʧʦʯʚʫ.  

ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʦʠ ï 102 ʢʛ/ʛʘ. ʈʷʜʦʚʦʡ ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʢʫʣʴʪʠʚʘʪʦʨʥʦʛʦ ʪʠ-

ʧʘ John Deere 730.ʆʙʨʘʙʦʪʢʫ ʧʦʯʚʝʥʥʳʤ ʛʝʨʙʠʮʠʜʦʤ ʂʣʦʮʝʪ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʩʝʚʝ ʩʦʠ, ʨʘʩ-

ʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ.  

ʇʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʠ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 2014 ʛʦʜʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʥʝʙʦʣʴʰʠʤ ʜʝʬʠʮʠʪʦʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʚʝʣʠʯʠʥʝ ʫʨʦʞʘʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. 

ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʩʦʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʎʂʇ çɻʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝè ʆʨʝʣ ɻɸʋ, ʥʘ ʧʨʠʙʦʨʝ Infratec 1241. ʌʘʢʪʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ (1985), ɺ.ʀ. ʇʝʨʝʛʫʜʦʚʘ(1978), ɹ.ɸ. ʗʛʦʜʠʥʘ (1982).  
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ʇʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʠ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 2014 ʛʦʜʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʥʝʙʦʣʴʰʠʤ ʜʝʬʠʮʠʪʦʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʚʝʣʠʯʠʥʝ ʫʨʦʞʘʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ.  

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʆʨʣʦʚʩʢʦʛʦ ɻʅʋ ɺʅʀʀɿɹʠʂʂ 

ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ, ʘ ʪʘʢʞʝ ï ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʎʂʇ çɻʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨ-

ʩʳ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝè ʆʨʸʣ ɻɸʋ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ, 

ʩʪʨʫʢʪʫʨʫ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ ʩʦʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.  

 

ʊʘʙʣʠʮʘ 1. ʉʪʨʫʢʪʫʨʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʠ 

ɺʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ  
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ʐʪʫʢ ʥʘ 1 ʨʘʩʪʝʥʠʠ  
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ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 48,08 13,86 20 38 126,9 52 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʂʇʐ 5 
58,75 14,98 23 42 121,9 60 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪ-

ʢʘ ʘʛʨʝʛʘʪʦʤ KOS 3,7 
60,6 15,57 20 36 116,9 50 

ɺʩʧʘʰʢʘ ʇʃʅ 5-35 65,58 16,13 19 35 132,9 67 

ɺʩʧʘʰʢʘ ʦʙʦʨʦʪʥʳʤ ʧʣʫ-

ʛʦʤ ʬʠʨʤʳ LEMKEN 
59,75 14,84 22 40 121,6 70 

ʅʉʈ05 10,05 1,49 2,01 3,58 6,44 16,1 

 

ʅʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʩʦʠ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ 

ʧʦʯʚʳ (48,08 ʩʤ), ʘ ʥʘʠʙʦʣʴʰʘʷ ʥʘ ʚʘʨʠʘʥʪʝ ʩʦ ʚʩʧʘʰʢʦʡ ʇʃʅ 5-35 (65,58 ʩʤ). ʇʦ ʦʩʪʘʣʴʥʳʤ 

ʚʘʨʠʘʥʪʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʜʣʠʥʘ ʩʪʝʙʣʷ ʨʘʩʪʝʥʠʷ ʩʦʠ ʨʘʟʣʠʯʘʝʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʦ.  

ɺʳʩʦʪʘ ʢʨʝʧʣʝʥʠʷ ʧʝʨʚʦʛʦ ʙʦʙʘ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʜʣʠʥʦʡ ʨʘʩʪʝʥʠʷ ʚ ʮʝʣʦʤ. ʕʪʦ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʳʩʦʪʫ ʩʨʝʟʘ ʢʦʤʙʘʡʥʘ ʧʨʠ ʫʙʦʨʢʝ ʢʫʣʴʪʫʨʳ.  

ʆʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʠ ʟʝ-

ʨʝʥ ʥʘ ʨʘʩʪʝʥʠʠ, ʘ ʪʘʢ ʞʝ ʤʘʩʩʘ ʟʝʨʝʥ.  

ʋ ʠʟʫʯʘʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ ʢʦʣʝʙʘʣʦʩʴ 

ʦʪ 19 ʜʦ 23 ʰʪ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʫʣʝʚʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʠ ʚʘʨʠʘʥʪʝ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʩʦʩʪʘʚʠʣʦ 20 ʰʪ. ʆʜʥʘʢʦ 

ʯʠʩʣʦ ʩʝʤʷʥ ʥʘ ʨʘʩʪʝʥʠʠ ʨʘʟʣʠʯʘʣʦʩʴ ʧʦ ʜʘʥʥʳʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ: 38 ʰʪ. ʟʝʨʝʥ ʥʘ ʨʘʩʪʝʥʠʠ 

ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʠ 36 ʰʪ. ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪ-

ʢʦʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʠ ʟʝʨʝʥ ʥʘ ʨʘʩʪʝʥʠʠ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʂʇʐ 5 ï 23/42 ʰʪ., ʘ ʤʠʥʠʤʘʣʴʥʦʝ ʥʘ ʚʘʨʠʘʥʪʝ ʩʦ ʚʩʧʘʰʢʦʡ ʇʃʅ 

5-35 ï 19/35 ʰʪ. ʅʘ ʚʘʨʠʘʥʪʝ ʩʦ ʚʩʧʘʰʢʦʡ ʦʙʦʨʦʪʥʳʤ ʧʣʫʛʦʤ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʠ ʟʝʨʝʥ ʩʦ-

ʩʪʘʚʠʣʦ 22/40. 

ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʤʷʥ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ. ʄʘʩʩʘ ʩʝʤʷʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 4,15ʛ, ʘ ʥʘʠʙʦʣʴʰʝʝ ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʂʇʐ 5 ï 5,08ʛ. ʅʘ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚʝʩ ʟʝʨʥʘ ʨʘʟ-

ʣʠʯʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʦʪ 4,65-4,8 ʛ.).  

ʄʘʩʩʘ 1000 ʩʝʤʷʥ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 124,05 ʛ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩʦ ʚʩʧʘʰʢʦʡ ʇʃʅ 5-35 ï 132,97 ʛ, ʘ ʤʠʥʠ-

ʤʘʣʴʥʘʷ ʥʘ ʚʘʨʠʘʥʪʝ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʂʇʐ 5 ï 116,9ʛ. 
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ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩʦ ʚʩʧʘʰʢʦʡ ʇʃʅ 5-35 -

16,43 ʮ/ʛʘ, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ï 9,74 ʮ/ʛʘ. ʇʦ ʦʩʪʘʣʴʥʳʤ ʚʘʨʠ-

ʘʥʪʘʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 12,73 ʮ/ʛʘ) ʜʦ 13,67 ʮ/ʛʘ (ʊʘʙʣʠʮʘ 2). 

ʉʝʤʝʥʘ ʩʦʠ ʠʤʝʶʪ ʫʥʠʢʘʣʴʥʳʡ, ʦʯʝʥʴ ʩʚʦʝʦʙʨʘʟʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦ ʩʦʜʝʨʞʘ-

ʥʠʶ ʙʝʣʢʘ ʠ ʥʝʟʘʤʝʥʠʤʳʤ ʘʤʠʥʦʢʠʩʣʦʪʘʤ ʠʤ ʥʝʪ ʨʘʚʥʳʭ, ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʠ ʟʝʨʥʦʚʳʭ, ʤʘʩ-

ʣʠʯʥʳʭ, ʥʦ ʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. [3]. 

ɺ ʝʝ ʩʝʤʝʥʘʭ ʩʦʜʝʨʞʠʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 

ï ʦʪ 30 ʜʦ 45% ʠ ʙʦʣʝʝ ʮʝʥʥʦʛʦ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʙʝʣʢʘ, 20-26% ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʧʦ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ, 2,0-3,5% ʣʝʮʠʪʠʥʘ, 20-25% 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʘʭʘʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ, 5% ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʦʢʦʣʦ 2% ʬʦʩʬʘʪʠʜʦʚ ʠ ʤʥʦʛʦ 

ʚʠʪʘʤʠʥʦʚ.  

ɹʝʣʦʢ ʩʦʠ ï ʛʣʘʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʝʝ ʟʝʨʥʘ. ɺ ʩʝʤʝʥʘʭ ʝʛʦ ʩʦʜʝʨʞʠʪʩʷ ʚ 10-12 ʨʘʟ ʙʦʣʴ-

ʰʝ, ʯʝʤ ʚ ʢʫʨʠʥʦʤ ʤʷʩʝ, ʚ 3-4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʫʨʠʥʦʤ ʷʡʮʝ, ʠ ʚ 2,0-2,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ 

ʚ ʛʦʚʷʜʠʥʝ. ʉʦʝʚʳʡ ʙʝʣʦʢ (ʛʣʠʮʠʥ) ʩʧʦʩʦʙʝʥ ʩʪʚʦʨʘʞʠʚʘʪʴʩʷ (ʢʘʢ ʙʝʣʦʢ ʤʦʣʦʢʘ), ʩʦʜʝʨʞʠʪ 

ʚʩʝ ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ, ʙʣʠʟʢʦʤ ʢ ʠʜʝʘʣʴʥʦʤʫ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʌɸʆ.  

ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʙʝʣʢʝ (ʦʢʦʣʦ 80-100ʛ) ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʘ ʧʦʪʨʝʙʣʝʥʠʝʤ 80-100ʛ ʩʦʝʚʦʛʦ ʙʝʣʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʚ 200 ï 250 ʛ ʩʝʤʷʥ ʩʦʠ [1]. 

ʉʦʝʚʦʝ ʤʘʩʣʦ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʫʚʳʩʳʭʘʶʱʠʤ ʤʘʩʣʘʤ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʮʚʝʪʥʫʶ ʞʠʜʢʦʩʪʴ ʧʣʦʪʥʦʩʪʴʶ 0,91-0,93, ʩ ʡʦʜʥʳʤ ʯʠʩʣʦʤ 125, ʩ 

ʯʠʩʣʦʤ ʦʤʳʣʝʥʠʷ 190-210. ʆʥʦ ʩʦʩʪʦʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʥʝʥʘʩʳʱʝʥʥʳʭ ʠ ʧʦʣʫʥʘʩʳ-

ʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʉʨʝʜʠ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʠʭ ʚʩʝʛʦ 13%) ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʘʣʴʤʠʪʠʥʦʚʘʷ ʠ ʩʪʝʘʨʠʥʦʚʘʷ, ʠʟ ʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ ï ʦʣʝʠʥʦʚʘʷ (27%), ʣʠʥʦʣʝʚʘʷ (52%) 

ʠ ʣʠʥʦʣʝʥʦʚʘʷ (8%). ʎʝʥʥʦʩʪʴ ʩʦʝʚʦʛʦ ʤʘʩʣʘ ʩʦʩʪʦʠʪ ʚ ʙʦʣʴʰʦʤ ʩʦʜʝʨʞʘʥʠʠ ʣʠʥʦʣʝʚʦʡ ʠ 

ʣʠʥʦʣʝʥʦʚʦʡ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʤ ʥʝʟʘʤʝʥʠʤʳʤ ʢʠʩʣʦʪʘʤ. ʇʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ (9,37 ʢʘʣ/ʛ) ʠ ʫʩʚʦʷʝʤʦʩʪʠ (94-100%) ʩʦʝ-

ʚʦʝ ʤʘʩʣʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʦʜʩʦʣʥʝʯʥʦʤʫ [5]. 

 

ʊʘʙʣʠʮʘ 2. ʋʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʩʦʠ  

ɺʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʟʝʨʥʝ, % 

ʙʝʣʢʘ  ʤʘʩʣʘ 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 9,74 33,2 25,9 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʂʇʐ 5 13,10 31,6 26,4 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʘʛʨʝʛʘʪʦʤ 

KOS 3,7 
13,67 31,3 26,7 

ɺʩʧʘʰʢʘ ʇʃʅ 5-35 16,43 31,9 26,4 

ɺʩʧʘʰʢʘ ʦʙʦʨʦʪʥʳʤ ʧʣʫʛʦʤ ʬʠʨʤʳ 

LEMKEN 
12,73 32,9 26,4 

 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ - 

33,2%, ʦʜʥʘʢʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ ʥʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʥʘʠʤʝʥʴʰʝʝ 25,9 %. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʢʘʟʘʣʘ ʩʣʝʜʫʶʱʫʶ ʢʘʨʪʠʥʫ: ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʩʣʘ ʚ ʟʝʨʥʝ ʦʥʘ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 26,7%, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ï ʤʠʥʠʤʘʣʴʥʦʡ ï 31,3%. ʉʦʜʝʨʞʘʥʠʝ 

ʤʘʩʣʘ ʧʦ ʦʩʪʘʣʴʥʳʤ ʚʘʨʠʘʥʪʘʤ ʩʦʩʪʘʚʣʷʝʪ 26,4%, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 31,6 

ʜʦ 32,9%. 

ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʩʧʘʰʢʘ ʦʙʦʨʦʪʥʳʤ ʧʣʫʛʦʤ ʬʠʨʤʳ 

LEMKEN ʠ ʚʩʧʘʰʢʘ ʧʣʫʛʦʤ ʇʃʅ 5-35 ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʜʣʷ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ ʩʦʠ. ʅʘʠʚʳʩʰʠʡ ʫʨʦʞʘʡ ʥʘ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʦʭʨʘ-

ʥʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʠ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴ-

ʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ. 
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ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʢʘʢ ʠ ʚʩʷʢʦʝ ʜʨʫʛʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʘʧʨʘʚʣʝʥʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚʩʝ ʧʨʝʜʣʘʛʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʧʦʣʫʯʝ-

ʥʠʷ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ. 

ɿʘʪʨʘʪʳ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʩʯʠʪʘʶʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ. ʅʘʤʠ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩ-

ʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ 

ɺʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʇʨʷʤʳʝ ʟʘ-

ʪʨʘʪʳ ʥʘ 1 ʛʘ, 

ʨʫʙ. 

ʉʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ, 

ʨʫʙ. ʩ 1 ʛʘ 

ʏʠʩʪʳʡ 

ʜʦʭʦʜ, ʨʫʙ. 

ʩ 1 ʛʘ 

ʉʝʙʝʩʪʦ-

ʠʤʦʩʪʴ 1 ʮ, 

ʨʫʙ. 

ʈʝʥʪʘʙʝ 

ʣʴʥʦʩʪʴ, 

% 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 14310,89 15584 1358,55 1469,29 9,49 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʂʇʐ 5 
16260,71 20960 4814,20 1241,28 29,60 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʙ-

ʨʘʙʦʪʢʘ ʘʛʨʝʛʘʪʦʤ 

KOS 3,7 

16189,58 21872 5802,33 1184,31 35,83 

ɺʩʧʘʰʢʘ ʇʃʅ 5-35 16518,84 26288 9913,28 1005,41 60,01 

ɺʩʧʘʰʢʘ ʦʙʦʨʦʪʥʳʤ 

ʧʣʫʛʦʤ ʬʠʨʤʳ 

LEMKEN 

15994,45 20368 4485,21 1256,44 28,04 

 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʦʪʤʝʯʘʣʠʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩʦ ʚʩʧʘʰʢʦʡ 

ʦʙʳʯʥʳʤ ʧʣʫʛʦʤ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ.  

ʇʨʷʤʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʘ ʠʤʝʥʥʦ 

16189,58 ʨʫʙʣʝʡ ʩ 1 ʛʘ. ʙʳʣʠ ʙʣʠʟʢʠʤʠ ʢ ʚʘʨʠʘʥʪʫ ʩ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ï 16260,71 

ʨʫʙʣʴ ʥʘ 1 ʛʘ. ʇʨʷʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʧʘʰʢʠ ʦʙʦʨʦʪʥʳʤ ʧʣʫʛʦʤ ʩʦʩʪʘʚʠʣʠ 

15994,45 ʨʫʙʣʝʡ ʥʘ 1 ʛʘ. ʄʠʥʠʤʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʴʥʳʤʠ ʚʩʧʘʰʢʘʤʠ. 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʟʝʨʥʘ ʠʤʝʣʘ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚ ʚʘʨʠʘʥʪʝ ʩʦ ʚʩʧʘʰʢʦʡ ʦʙʦʨʦʪʥʳʤ 

ʧʣʫʛʦʤ ʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ. ʅʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʟʝʨʥʘ 

ʩʦʩʪʘʚʠʣʘ 1184,31 ʨʫʙ. ʅʘ ʚʩʧʘʰʢʝ ʦʙʳʯʥʳʤ ʧʣʫʛʦʤ ʦʪʤʝʯʘʣʦʩʴ ʧʦʥʠʞʝʥʠʝ ʜʦ 1005,41 ʨʫʙ-

ʣʷ, ʘ ʥʘ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʫʚʝʣʠʯʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʦ 1469,29 ʨʫʙ.  

ʏʠʩʪʳʡ ʜʦʭʦʜ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩʦʩʪʘʚʠʣ 1358,55 ʨʫʙ. ï ʵʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ, ʘ ʧʨʠ ʚʩʧʘʰʢʝ ʦʙʳʯʥʳʤ ʧʣʫʛʦʤ ï 9913,28 ʨʫʙ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʏʠʩʪʳʡ ʜʦʭʦʜ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʦʩʪʘʚʠʣ 5802,33 ʨʫʙ. ɸ ʧʦ ʚʘʨʠʘʥʪʘʤ ʩ 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (4814,20ʨʫʙ.) ʠ ʚʩʧʘʰʢʦʡ ʦʙʦʨʦʪʥʳʤ ʧʣʫʛʦʤ (4485,21 ʨʫʙ.) - ʯʠ-

ʩʪʳʡ ʜʦʭʦʜ ʠʤʝʣ ʙʣʠʟʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʙʳʣ ʥʘ ʚʘʨʠʘʥʪʝ ʩʦ ʚʩʧʘʰʢʦʡ ʦʙʳʯʥʳʤ ʧʣʫ-

ʛʦʤ 60,01% , ʘ ʥʘʠʤʝʥʴʰʠʡ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ - 9,49%. ɹʣʠʟʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʥʘʙʣʶ-

ʜʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (29,60%) ʠ ʚʩʧʘʰʢʦʡ ʦʙʦʨʦʪʥʳʤ ʧʣʫʛʦʤ 

(28,04%). ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʦʩʪʘʚʠʣʘ 35,83%. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅɸʅʆʊɽʍʅʆʃʆɻʀʁ ʀ ʅɸʅʆʄɸʊɽʈʀɸʃʆɺ  

ɺ ʇʈɽɼʇʆʉɽɺʅʆʁ ʆɹʈɸɹʆʊʂɽ ʉɽʄʗʅ ʆɺʆʑʅʓʍ ʂʋʃʔʊʋʈ 
 
ʌɻɹʆʋ ɺʇʆ çʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʇ.ɸ. ʂʦʩʪʳʯʝʚʘè 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʦʩʚʷʱʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʨʘʩʪʝʥʠʡ. ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ ʜʣʷ ʦʚʦʱ-

ʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ, ʦʚʦʱʥʳʝ ʢʫʣʴ-

ʪʫʨʳ. 

NANOTECHNOLOGIES AND NANOMATERIALS IN PRESOWING  
VEGETABLE SEEDS 

Abstract:  The article sanctified basic techniques and methods for pre-processing plants. 
The necessity to develop new biostimulants for vegetable crops based on nanomaterials. 

Keywords: nanomaterials, pre-treatment of seeds, vegetables. 

ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ - ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʠʝʤ, 

ʝʩʣʠ ʦʥ ʧʨʦʚʦʜʠʪʩʷ ʛʨʘʤʦʪʥʳʤ ʠ ʦʧʳʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʇʂ ʧʨʠʤʝ-

ʥʷʶʪʩʷ: ʟʘʢʘʣʠʚʘʥʠʝ, ʧʨʦʪʨʘʚʣʠʚʘʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ, 

ʙʘʨʙʘʪʠʨʦʚʘʥʠʝ. ʋʥʠʚʝʨʩʘʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʜʣʷ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘ-

ʟʠʷ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʯʝʣʦʚʝʢʦʤ ʢʫʣʴʪʫʨ, ʢʦʥʝʯʥʦ, ʥʝʪ, ʥʦ ʥʘʫʯʥʳʡ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝ-

ʩʪʝ, ʠ, ʟʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʢʫʣʴʪʫʨ [11]. 

ʉʚʦʡʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚʩʝʛʜʘ ʦʪʣʠʯʘʶʪʩʷ. ɽʩʣʠ 

ʩʝʤʝʥʘ ʦʜʥʠʭ ʨʘʩʪʝʥʠʡ ʜʘʶʪ ʙʳʩʪʨʳʝ ʠ ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ, ʜʨʫʛʠʤ ʥʝʦʙʭʦʜʠʤʘ ʩʧʝʮʠʘʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ, ʙʝʟ ʢʦʪʦʨʦʡ ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʧʨʦʨʘʩʪʠ. ʇʨʠʯʠʥʘ ʪʘʠʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩ-

ʪʘʥʠʷ. ʉʝʤʝʥʘ ʙʦʣʴʰʦʡ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ ʥʝ ʩʧʦʩʦʙʥʳ ʜʘʚʘʪʴ ʚʩʭʦʜʳ ʩʨʘʟʫ ʧʦʩʣʝ ʩʙʦʨʘ, 

ʪʘʢ ʢʘʢ ʠʭ ʟʘʨʦʜʳʰʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʛʣʫʙʦʢʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ʆʙʫʩʣʦʚ-

ʣʝʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ ʚ ʦʙʦʣʦʯʢʘʭ ʩʝʤʷʥ ʩʦʜʝʨʞʘʪʩʷ ʚʝʱʝʩʪʚʘ ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ (ʬʝʨʤʝʥʪʳ), 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʙʣʦʢʘʪʦʨʳ, ʠʣʠ ʠʥʛʠʙʠʪʦʨʳ ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʟʘʤʝʜʣʷʶʪ ʨʘʟʚʠʪʠʝ ʟʘʨʦʜʳ-

ʰʘ. ʈʘʩʪʝʥʠʷ ʵʪʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʥʳʤ ʩʝʤʝʡʩʪʚʘʤ, ʨʦʜʘʤ ʠ ʚʠʜʘʤ, ʥʦ ʦʙʲʝʜʠʥʷʝʪ 

ʠʭ ʦʜʥʦ: ʚʩʝ ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʦʙʣʘʩʪʝʡ ʩʦ ʩʭʦʞʠʤʠ ʧʦʛʦʜʥʳʤʠ ʮʠʢʣʘʤʠ. ɺ ʧʝʨʠʦʜ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʟʠʤʦʚʢʠ ʠʟ-ʟʘ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʠʥʛʠʙʠʪʦʨʦʚ ʨʦʩʪʘ ʧʦʩʪʝ-

ʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʪʠʤʫʣʷʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʫʢ-

ʩʠʥʳ ʠ ʛʠʙʙʝʨʝʣʣʠʥʳ. ʂʘʢ ʪʦʣʴʢʦ ʫʨʦʚʝʥʴ ʧʝʨʚʳʭ ʩʥʠʟʠʪʩʷ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʠʥʠʤʫʤʘ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʚʪʦʨʳʭ ʦʢʘʞʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ, ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʬʦʥ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʩʝʤʷʥ, ʧʨʠʯʝʤ ʥʝ ʩʘʤʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ, ʧʨʦʨʘʩʪʝʪ ʧʦʩʣʝ ʧʝʨʚʦʡ ʟʠʤʳ. 

ʆʩʪʘʣʴʥʳʝ ʯʝʨʝʟ ʛʦʜ, ʘ ʚʦʟʤʦʞʥʦ ʠ ʯʝʨʝʟ ʪʨʠ-ʯʝʪʳʨʝ, ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʟʠʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʩʝʤʝʥʘʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʘʩʪʝʥʠʷ ʨʘʟʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʛʠʙʠʪʦʨʘ ʨʦʩʪʘ. ɽʩʣʠ ʝʛʦ ʤʘʣʦ, ʪʦ ʩʝʤʝʥʘ ʧʨʦʨʘʩʪʫʪ ʧʦʩʣʝ ʧʝʨʚʦʡ ʟʠʤʳ, ʝʩ-

ʣʠ ʤʥʦʛʦ, ʪʦ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʙʣʦʢʘʪʦʨʘ ʧʦʪʨʝʙʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʟʠʤ. 
ɽʱʝ ʙʦʣʝʝ ʦʙʰʠʨʥʘ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʝ, ʩʝʤʝʥʘ 

ʢʦʪʦʨʳʭ ʩʦʟʨʝʚʘʶʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʠʣʠ, ʯʘʱʝ, ʫʞʝ ʦʩʝʥʴʶ (ʙʫʟʫʣʴʥʠʢ, ʢʣʦʧʦʛʦʥ, 

ʜʝʣʴʬʠʥʠʫʤ, ʩʠʥʝʛʦʣʦʚʥʠʢ, ʣʘʚʘʥʜʘ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʛʦʨʝʯʘʚʢʠ). ʇʨʠʨʦʜʘ ʧʨʝʜʫʩʤʦʪʨʝʣʘ 

ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʩʦʭʨʘʥʝʥʠʷ ʵʪʠʭ ʩʝʤʷʥ ʚ ʥʝʧʨʦʨʦʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦ ʚʝʩʥʳ. 

ʇʦʵʪʦʤʫ ʠ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʷʪ ʪʝ ʞʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ [10]. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʩʪʝʥʠʷ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʳ ʢ ʧʨʦʨʘʩʪʘʥʠʶ ʩʨʘʟʫ ʧʦʩʣʝ ʩʦʟʨʝ-
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ʚʘʥʠʷ. ʕʪʦ ʚ ʦʩʥʦʚʥʦʤ ʢʫʣʴʪʫʨʳ, ʮʚʝʪʫʱʠʝ ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʠ ʙʳʩʪʨʦ ʬʦʨ-

ʤʠʨʫʁɦʠʝ ʩʝʤʝʥʘ (ʧʨʠʤʫʣʘ, ʭʦʭʣʘʪʢʘ, ʘʜʦʥʠʩ, ʘʢʚʠʣʝʛʠʷ, ʧʝʯʝʥʦʯʥʠʮʘ, ʧʨʦʩʪʨʝʣ). ʆʥʠ 

ʧʨʦʠʟʨʘʩʪʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʨʝʛʠʦʥʘʭ ʩ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ, ʘ, ʛʣʘʚʥʦʝ, ʩ ʜʦʩʪʘʪʦʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ. ʀʭ ʩʝʤʝʥʘ ʩʦʟʨʝʚʘʶʪ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ, ʝʩʣʠ ʧʦʧʘʜʘʶʪ 

ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʩʨʘʟʫ ʧʨʦʨʘʩʪʘʶʪ. ʋ ʩʝʷʥʮʝʚ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʣʝʪʘ, ʝʩʪʴ ʧʦʜʭʦʜʷʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ; ʫ ʧʦʟʜʥʠʭ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʰʘʥʩʦʚ 

ʙʣʘʛʦʧʦʣʫʯʥʦ ʧʝʨʝʥʝʩʪʠ ʟʠʤʫ ʧʝʨʚʦʛʦ ʛʦʜʘ. ʇʦʵʪʦʤʫ, ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ ʣʝʪʘ, ʚʥʦʚʴ ʩʦ-

ʟʨʝʚʘʶʱʠʝ ʩʝʤʝʥʘ ʧʦʩʪʝʧʝʥʥʦ ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʨʘʩʪʘʥʠʶ - ʟʘʨʦʜʳʰ ʚʧʘʜʘʝʪ ʚ 

ʩʦʩʪʦʷʥʠʝ ʛʣʫʙʦʢʦʛʦ ʧʦʢʦʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʠʨʦʜʝ ʧʨʦʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʦʚ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʧʨʦʮʝʩʩ ʩʪʨʘʪʠʬʠʢʘʮʠʠ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʠʟʢʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ), 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʩʦʟʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʬʦʥ. 

ɿʥʘʯʝʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴ ʩʝʤʝʥʘ ʦʪ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʨʘʩʪʘʥʠʷ [7]. 

ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʧʦʩʦʙʦʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝ-

ʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

1. ʉʧʦʩʦʙʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʝʤʷʥ (ʜʝʟʠʥʬʝʢʮʠʷ); 

2. ʉʧʦʩʦʙʳ ʚʳʚʝʜʝʥʠʷ ʩʝʤʷʥ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ (ʫʩʢʦʨʝʥʠʝ ʧʨʦʨʘʩʪʘʥʠʷ); 

3. ʉʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ (ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ ʠ ʧʨ.). 

ʇʨʦʪʨʘʚʣʠʚʘʥʠʝ - ʦʙʨʘʙʦʪʢʘ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʩʧʦʩʦʙ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʝʤʷʥ - ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʚʦʨʦʤ ʧʝʨʤʘʥʛʘʥʘʪʘ ʢʘʣʠʷ. ʕʪʦʪ 

ʧʨʝʧʘʨʘʪ ʦʙʱʝʜʦʩʪʫʧʝʥ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʝ ʩʨʝʜʩʪʚʦ. ɺʘʞʥʦ ʥʝ ʦʰʠʙʠʪʴʩʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ 

ʠ ʥʝ ʜʝʨʞʘʪʴ ʚ ʥʝʤ ʩʝʤʝʥʘ ʜʦʣʴʰʝ ʧʦʣʦʞʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʪ.ʢ. ʦʥʠ ʤʦʛʫʪ ʧʦʛʠʙʥʫʪʴ ʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ʕʪʦʪ ʧʨʠʝʤ ʧʦʤʦʞʝʪ ʠʟʣʝʯʠʪʴ ʩʝʤʝʥʘ ʦʪ ʛʨʠʙʢʦ-

ʚʦʡ ʠʥʬʝʢʮʠʠ. 

ʉʧʦʩʦʙʦʚ ʚʳʚʝʜʝʥʠʷ ʩʝʤʷʥ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ (ʩʢʘʨʠʬʠʢʘʮʠʷ, 

ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʧʨʦʤʳʚʘʥʠʝ, ʟʘʤʘʯʠʚʘʥʠʝ ʚ ʚʦʜʝ ʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʧʨʦʛʨʝʚʘ-

ʥʠʝ, ʦʭʣʘʞʜʝʥʠʝ ʠ ʧʨ.). ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʟʘʚʠʩʠʪ ʦʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʤʷʥ, ʦʪ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʫʩʣʦʚʠʷʤʠ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʢʫʣʴʪʫʨʳ, ʪʨʝʙʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝ-

ʚʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʨʦʢʦʚ ʩʙʦʨʘ. ʉʪʨʘʪʠʬʠʢʘʮʠʷ - ʵʪʦ ʜʣʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʦʪ 15 ʩʫʪʦʢ 

ʜʦ 3-ʭ ʤʝʩʷʮʝʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 0 ʜʦ 5Áʉ. 

ɿʘʤʘʯʠʚʘʥʠʝ ʚ ʚʦʜʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʪʨʫʜʥʦ ʧʨʦʨʘʩʪʘʶʱʠʭ ʩʝʤʷʥ (ʩʚʝʢʣʳ, ʤʦʨʢʦʚʠ, 

ʯʠʥʳ ʜʫʰʠʩʪʦʡ, ʣʫʢʘ, ʛʦʨʦʭʘ, ʬʘʩʦʣʠ ʠ ʜʨ.). ɽʛʦ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʜʣʷ ʥʘʩʳʱʝʥʠʷ ʚʦʜʦʡ 

ʩʝʤʷʥ, ʜʦʣʛʦ ʭʨʘʥʠʚʰʠʭʩʷ ʚ ʦʯʝʥʴ ʩʫʭʠʭ ʫʩʣʦʚʠʷʭ. ʅʦ ʥʝ ʚʩʝ ʩʝʤʝʥʘ ʧʝʨʝʥʦʩʷʪ ʪʘʢʦʝ çʧʦ-

ʛʨʫʞʝʥʠʝè, ʥʘʧʨʠʤʝʨ, ʩʝʤʝʥʘ ʦʛʫʨʮʘ ʤʦʛʫʪ ʧʦʛʠʙʥʫʪʴ ʦʪ ʥʝʜʦʩʪʘʪʢʘ ʢʠʩʣʦʨʦʜʘ. ɿʘʤʦʯʝʥ-

ʥʳʝ ʩʝʤʝʥʘ ʤʦʞʥʦ ʚʳʩʝʚʘʪʴ ʪʦʣʴʢʦ ʚ ʭʦʨʦʰʦ ʧʨʦʛʨʝʪʫʶ ʚʣʘʞʥʫʶ ʧʦʯʚʫ, ʧʨʠ ʧʦʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ ʠʣʠ ʥʝʜʦʩʪʘʪʢʝ ʚʣʘʛʠ ʦʥʠ ʙʳʩʪʨʦ ʩʛʥʠʶʪ. 

ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ: ʫʜʦʙʨʝʥʠʡ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝ-

ʨʘʣʴʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʠ ʢʦʤʧʣʝʢʩ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ; ʚ ʨʘʩʪʚʦ-

ʨʘʭ ʩʦʣʝʡ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ; ʚ ʜʨʝʚʝʩʥʦʡ ʟʦʣʝ; ʥʘʩʪʦʷʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʪ.ʜ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ çʧʦʜʢʦʨʤʦʢè ʩʝʤʷʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ ʧʦʢʦʷ, ʪ.ʝ. ʩ ʦʯʝʥʴ ʥʠʟ-

ʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ, ʧʨʝʫʚʝʣʠʯʝʥʘ. ʉʝʤʝʥʘ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʩʦʙʩʪʚʝʥʥʳʡ ʟʘʧʘʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɸ ʢʦʛʜʘ ʧʨʦʨʘʩʪʫʪ - ʥʘʯʥʫʪ ʨʘʩʪʠ ʠ ʨʘʟʚʠʚʘʪʴʩʷ 

- ʚʦʪ ʪʦʛʜʘ ʠ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ. 

ɹʘʨʙʘʪʠʨʦʚʘʥʠʝ - ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʚʦʜʝ, ʥʘʩʳʱʝʥʥʦʡ ʢʠʩʣʦʨʦʜʦʤ. ʕʪʦʪ ʧʨʠʝʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʳʥʦʩʣʠʚʦʩʪʠ ʩʝʤʷʥ ʩ 

ʥʠʟʢʦʡ ʵʥʝʨʛʠʝʡ ʧʨʦʨʘʩʪʘʥʠʷ. 

ʉʝʤʝʥʘ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ ʠʤʝʶʪ ʦʯʝʥʴ ʧʣʦʪʥʫʶ ʦʙʦʣʦʯʢʫ (ʘʣʪʝʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ, 
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ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ, ʢʣʝʱʝʚʠʥʘ). ɽʝ ʧʦʚʨʝʞʜʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʫʪʝʤ (ʥʘʜʨʝʟʳ ʦʩʪʨʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʪʨʝʥʠʝ ʥʘʞʜʘʯʥʦʡ ʙʫʤʘʛʦʡ ʠ ʪ. ʧ.) ʠʣʠ ʦʙʨʘʙʦʪʢʘ ʩʣʘʙʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩʦ-

ʣʝʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʥʘʙʫʭʘʥʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʩʢʘʨʠʬʠʢʘʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʮʝʥʪʘ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʫʩʠʣʝʥʠʷ ʠʤʤʫʥʠʪʝ-

ʪʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ (ʘ ʪʦʯʥʝʝ ʨʝʛʫʣʷʪʦʨʘʤʠ) ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʠʜʝʥ-

ʪʠʯʥʳ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʩ ʬʠʪʦʛʦʨʤʦʥʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ ʥʘ ʢʣʝ-

ʪʦʯʥʦʤ ʫʨʦʚʥʝ. ʕʪʦ ʫʩʠʣʠʚʘʝʪ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʩʝʤʷʥ ʥʘ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʷʭ ʠʭ 

ʨʘʟʚʠʪʠʷ, ʘʢʪʠʚʠʨʫʝʪ ʠʤʤʫʥʠʪʝʪ, ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʨʦʩʪʢʦʚ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʘʤ, ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ, ʫʣʫʯʰʘʝʪ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʙʫʜʫʱʠʭ ʧʣʦʜʦʚ, ʘ ʪʘʢ ʞʝ 

ʠʭ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʣʝʞʢʦʩʪʴ. ɼʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʙʝʟʦʧʘʩʥʳ ʜʣʷ ʩʝʤʷʥ ʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʊʘ-

ʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʦʩʣʘʙʣʝʥʥʳʭ ʩʝʤʷʥ ʩ ʥʠʟʢʦʡ ʵʥʝʨʛʠʝʡ ʧʨʦʨʘʩʪʘʥʠʷ (ʝʩʣʠ 

ʩʨʦʢʠ ʛʦʜʥʦʩʪʠ ʜʘʚʥʦ ʤʠʥʦʚʘʣʠ, ʘ ʩʦʨʪ ʮʝʥʥʳʡ ʠʣʠ ʨʝʜʢʠʡ). ʅʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʦʙʨʘʙʦʪʢʝ 

ʩʚʝʞʠʭ ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʥʝʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʥʝʜʨʝʥʠʝ ʚʳʩʦʢʦʪʦʯʥʳʭ ʘʛʨʦ-

ʪʝʭʥʦʣʦʛʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʥʘʠʙʦʣʴʰʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʴʶ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʀʭ ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠ ʤʝʭʘʥʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʦʨʛʘʥʠʟʤ, ʦʢʨʫʞʘʶʱʫʶ ʩʨʝ-

ʜʫ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʨʝʞʠʤʦʚ ʠ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ [5]. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ɸʇʂ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ, ʢʘʢ 

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʪʘʢ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʘʯʝʩʪʚ ʨʘʩʪʝʥʠʡ [12]. 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠʤʝʶʪ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʚʠʜʝ 

ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ ʤʝʪʘʣʣʦʚ (ʋɼʇʄ). 

ʄʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʚʠʜʝ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ ʤʝʪʘʣʣʦʚ - ʙʠʦʧʨʝʧʘʨʘʪʳ ʥʦ-

ʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʥʠ ʠʟʫʯʘʶʪʩʷ ʨʷʜʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ [1]. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʫʞʝ ʠʟʫʯʝʥʳ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʉʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʘʜʦʚʦʜʩʪʚʝ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ ʠ ʦʚʦʱʝ-

ʚʦʜʩʪʚʝ. ʂʘʢ ʠ ʣʶʙʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʪʨʝʙʫʶʪ ʦʩʪʦ-

ʨʦʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʥʠʤʠ. ɺ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʦʢʘʟʳʚʘʶʪ ʜʝʡ-

ʩʪʚʠʷ, ʫʛʥʝʪʘʶʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʝʤʝʥʠ. 

ʇʦ ʧʨʠʥʮʠʧʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʠʤʫʣʷʪʦʨʳ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʝ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʩʣʝʜʥʠʭ ʠʤʝʝʪ ʯʝʪʢʦ ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʜʝʡʩʪʚʠʝ. ʀʭ ʧʨʠʤʝʥʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʠʣʠ ʩʪʠʤʫʣʷʮʠʠ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ). ʋʥʠʚʝʨ-

ʩʘʣʴʥʳʝ ʞʝ ʵʬʬʝʢʪʠʚʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ. ʇʦʤʠʤʦ ʤʦʙʠʣʠʟʘʮʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʨʝʟʝʨʚʦʚ ʨʘʩʪʝʥʠʡ ʠ ʫʢʨʝʧʣʝʥʠʷ ʠʭ ʠʤʤʫʥʠʪʝʪʘ ʥʝʢʦʪʦʨʳʝ ʧʨʝʧʘʨʘʪʳ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʟʦʪʥʦ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʛʨʫʥʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʝ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 25-30% [7]. 

ʉ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʪʦʨʦʚ (ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ) ʨʦʩʪʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ: ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʫʣʴʪʫʨ, ʚʣʠʷʥʠʝ ʥʘ 

ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ, ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʩʠʣʝʥʠʝ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʥʠʪʨʘʪʦʚ ʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʩʭʦʜʦʚ ʥʘ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ʧʝʩʪʠʮʠ-

ʜʘʤʠ [5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʩʭʦʜʷ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʦʚʳʭ ʠ ʙʦ-

ʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʜʘʥʥʳʭ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʚʦʱʝʚʦʜʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʀʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ 
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ʜʘʥʥʳʝ ʧʦ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʥʝʢʦʪʦʨʳʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ (ʢʘʨʪʦʬʝʣʴ, ʩʘʣʘʪ, 

ʦʛʫʨʝʮ, ʪʦʤʘʪ, ʩʚʝʢʣʘ) [11]. 

ʆʚʦʱʝʚʦʜʩʪʚʦ - ʚʘʞʥʘʷ ʦʪʨʘʩʣʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʤʠ ʦʚʦʱʘʤʠ ʚ ʪʝʯʝ-

ʥʠʝ ʛʦʜʘ. ɼʠʥʘʤʠʢʘ ʠ ʪʝʤʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʝʡ, ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʳʨʴʝʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟ-

ʚʠʪʠʝʤ ʠ ʨʘʟʤʝʱʝʥʠʝʤ ʦʚʦʱʝʚʦʜʩʪʚʘ ʚ ʩʪʨʘʥʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʦʚʦʱʝ-

ʚʦʜʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʙʦʯʝʡ ʩʠʣʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʨʳʥʢʦʚ 

ʩʙʳʪʘ. 

ʆʚʦʱʝʚʦʜʩʪʚʫ ʧʨʠʩʫʱʠ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʚʠʪʠʝ, 

ʨʘʟʤʝʱʝʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʝʡ. ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʨʠʨʦʜ-

ʥʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʨʘʡʦʥ ʨʘʟʤʝʱʝʥʠʷ ʭʦʟʷʡʩʪʚʘ. ʆʚʦʱʝʚʦʜʩʪʚʦ ʦʙʲʝʜʠʥʷʝʪ 

ʤʥʦʞʝʩʪʚʦ ʦʜʥʦ-, ʜʚʫʭ- ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʭʦ-

ʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʚʳʨʘʱʠʚʘʶʪʩʷ ʯʝʨʝʟ ʨʘʩʩʘʜʫ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʦʙ-

ʭʦʜʠʤʳ ʩʧʝʮʠʘʣʴʥʳʝ ʢʫʣʴʪʠʚʘʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ɺ ʦʪʨʘʩʣʠ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʦʞʥʘʷ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʘʷʩʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʫʣʴʪʫʨʘʤ ʪʝʭʥʦʣʦʛʠʷ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʤʝʭʘʥʠ-

ʟʘʮʠʶ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʝʨʥʦʚʳʭ ʢʦʣʠʯʝʩʪʚʦ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʩʦʨʪʦʚ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ. 

ʕʪʠ ʩʦʨʪʘ ʨʘʟʣʠʯʘʶʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʮʝʥʦʡ ʨʝʘʣʠ-

ʟʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʨʘʩʩʯʠʪʘʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʚʳ-

ʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ ʠ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ, ʥʝʢʦʪʦʨʳʝ 

ʚʠʜʳ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʥʝ ʤʦʛʫʪ ʚʳʨʘʱʠʚʘʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ. 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʛʠ-

ʦʥʘ ʧʨʘʢʪʠʢʫʶʪʩʷ ʜʚʝ ʩʭʝʤʳ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʚ ʦʪʢʨʳʪʦʤ ʠ ʟʘʱʠʱʝʥʥʦʤ ʛʨʫʥʪʝ (ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʦʚʦʱʝʡ ʚ ʪʝʧʣʠʮʘʭ) [2]. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʠʯʠʥ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʦ-

ʱʝʡ ʚ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʭ ʚʥʝ-

ʩʝʥʠʝ ʚ ʦʚʦʱʝʚʦʜʩʪʚʝ ʩʥʠʟʠʣʦʩʴ ʜʦ 50-60 ʢʛ/ʛʘ NPK. ʆʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ ʧʦ ʩʚʦʠʤ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚ ʠ ʧʨʠ-

ʤʝʥʝʥʠʶ ʫʜʦʙʨʝʥʠʡ [5]. ɺʳʥʦʩ KPK ʩ ʫʨʦʞʘʝʤ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʜʦʩʪʠʛʘʝʪ 450-700 ʢʛ/ʛʘ. 

ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʘ ʘʛʨʦʭʠʤʠ-

ʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʚʦʱʝʚʦʜʩʪʚʝ ʧʨʠʦʙʨʝʪʘʶʪ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ [1]. 

ʄʝʥʝʝ ʠʟʫʯʝʥʳ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʯʪʠ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʩʪʠʤʫʣʷʪʦʨʳ 

(ʨʝʛʫʣʷʪʦʨʳ) ʨʦʩʪʘ. ʈʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ (ʈʈʈ), ʥʘʨʷʜʫ ʩ ʫʜʦʙʨʝʥʠʷʤʠ, ʧʦ ʧʨʘʚʫ 

ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠ-

ʷʥʠʝ ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʈʈʈ ʫʩʢʦʨʷʶʪ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʩʪʠʤʫ-

ʣʠʨʫʶʪ ʢʦʨʥʝʦʙʨʘ- ʟʦʚʘʥʠʝ, ʫʩʠʣʠʚʘʶʪ ʠʤʤʫʥʥʫʶ ʨʝʘʢʮʠʶ ʨʘʩʪʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ, ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʮʝʩʩ ʮʚʝʪʝʥʠʷ ʠ ʟʘʚʷʟʳʚʘʥʠʷ ʧʣʦʜʦʚ, ʫʚʝʣʠʯʠʚʘ-

ʪʁ ʫʨʦʞʘʡʥʦʩʪʴ, ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʈʈʈ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʚʦʱʝʡ, ʷʚʣʷʶʪʩʷ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʥʘ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʨʝʜ-

ʧʦʯʪʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ, ʥʝʪʦʢʩʠʯʥʳʤ ʠ ʥʝʬʠʪʦʢʩʠʯʥʳʤ ʬʠʪʦʨʝʛʫ-

ʣʷʪʦʨʘʤ [3]. 

ɺ ʩʚʷʟʠ ʩ ʥʝʧʨʦʩʪʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʈʌ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʤʧʦʨʟʘʤʝ- 

ʱʝʥʠʷ ʤʥʦʛʠʭ ʧʨʦʜʫʢʪʦʚ ɸʇʂ ʦʩʪʨʦ ʧʦʩʪʘʚʣʝʥ ʚʦʧʨʦʩ ʦ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩ-

ʥʦʚʥʳʝ ʚʠʜʳ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. 
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ʆ.ʖ. ʂʫʨʝʥʩʢʘʷ 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʋʈʆɾɸʗ ʀ ʂɸʏɽʉʊɺʆ ɿɽʈʅɸ ʃʖʇʀʅɸ ɹɽʃʆɻʆ  

ʇʈʀ ʈɸɿʅʓʍ ʋʈʆɺʅʗʍ ʇʀʊɸʅʀʗ ɺ ʋʉʃʆɺʀʗʍ ɹɽʃɻʆʈʆɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʩʦʯʝʪʘʥʠʡ ʤʘʢʨʦ- ʠ ʤʠʢ-

ʨʦʫʜʦʙʨʝʥʠʡ ʥʘ ʥʘʨʘʩʪʘʥʠʝ ʙʠʦʤʘʩʩʳ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʩʦʨʪʘ ɼʝʛʘ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʎʝʥʪʨʘʣʴʥʦ-

ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʶʧʠʥ ʙʝʣʳʡ, ʩʦʨʪ ɼʝʛʘ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʚʳʩʦʪʘ ʨʘʩʪʝ-

ʥʠʡ, ʤʘʩʩʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ, ʤʘʩʩʘ ʘʢʪʠʚʥʳʭ ʢʣʫ-

ʙʝʥʴʢʦʚ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

FORMATION OF A CROP AND GRAIN QUALITY OF WHITE LUPINE UNDER DI F-

FERENT LEVELS OF NUTRITION IN THE CONDITIONS OF THE BELGOROD R E-

GION 

 

Abstract: This paper shows the influence of of different kinds and combinations of macro- 

and microfertilizers on the growth of of biomass formation of symbiotic apparatus, yield and grain 

quality of white lupine varieties Degas in the conditions of chernozem soils Central Chernozem re-

gion. 

Keywords: white lupine, variety Degas, mineral fertilizers, plant height, mass of air-dry 

substance, number of active nodules, the mass of active nodules, yield, harvest quality, efficiency. 

 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʝʰʝʚʳʤʠ ʚʳʩʦʢʦʙʝʣʢʦʚʳʤʠ, 

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʤʠ ʢʦʨʤʘʤʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʠ 

ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ [6]. ʆʜʥʘʢʦ ʧʦʢʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʧʨʦʙʣʝʤʘ ʙʝʣʢʘ ʚ ʢʦʨʤʘʭ ʝʱʝ ʥʝ ʨʝʰʝʥʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʨʝʰʝʥʠʡ [4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʥʦʚʦʡ ʮʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʟʝʨʥʦʚʦʡ ʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʳ ï ʣʶʧʠʥʘ ʙʝʣʦʛʦ [3]. 

ʃʶʧʠʥ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳʤ ʨʘʩʪʝʥʠʝʤ, ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ 

ʟʝʨʥʘ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʧʠʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʵʥʝʨʛʦʸʤʢʦʩʪʴʶ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ, ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʧʦʯʚʝʥʥʦʤʫ ʧʣʦʜʦʨʦʜʠʶ ʠ 

ʚʳʩʦʢʦʡ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [1,2,5,7]. ʆʜʥʘʢʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ 

ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ ʣʶʧʠʥʘ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʧʠʥʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʢʫʣʴʪʫʨʳ.  

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 2013 - 2014 ʛʛ. ʚ ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè ʥʘ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ 

ʢʘʬʝʜʨʳ ʩʝʣʝʢʮʠʠ, ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʸʤ 

ʪʠʧʠʯʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʤʘʣʦʛʫʤʫʩʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʦ 

ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʇʣʦʱʘʜʴ ʫʯʸʪʥʦʡ ʜʝʣʷʥʢʠ 10 ʤ
2
, ʧʦʚʪʦʨʥʦʩʪʴ 

ʯʝʪʳʨʸʭʢʨʘʪʥʘʷ, ʨʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. 



55 
 

ʆʧʳʪ ʚʢʣʶʯʘʣ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: ʢʦʥʪʨʦʣʴ (ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ), N60, ʈ60, ʂ60, 

N60P60, N60K60, ʈ60ʂ60, N60ʈ60ʂ6ʦ, N60ʈ60ʂ6ʦ + ɾʋʉʉ-2, N60ʈ60ʂ6ʦ + ɾʋʉʉ-3. ʄʠʥʝʨʘʣʴʥʳʝ 

ʤʘʢʨʦʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ, ʘ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ɾʋʉʉ-2 (Cu 

32ï40 ʛ/ʣ, ʄʦ 17ï22 ʛ/ʣ) ʠ ɾʋʉʉ-3 (Cu 16,2ï20 ʛ/ʣ, Zn 35ï40 ʛ/ʣ) ð ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ 

ʨʘʩʪʝʥʠʡ.  

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʟʘʩʫʰʣʠʚʳʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʝʬʠʮʠʪʦʤ ʚʣʘʛʠ ʧʨʠ ʠʟʙʳʪʢʝ ʪʝʧʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝ ʚʝʛʝʪʘʮʠʠ 

ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ. ʇʦʵʪʦʤʫ ʩʣʦʞʠʣʠʩʴ ʜʦʚʦʣʴʥʦ ʞʸʩʪʢʠʝ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʥʝʜʦʙʦʨʫ ʫʨʦʞʘʷ.  

ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʡ ʩʢʦʨʦʩʧʝʣʳʡ ʩʦʨʪ ʙʝʣʦʛʦ ʣʶʧʠʥʘ ɼʝʛʘ, 

ʚʢʣʶʯʝʥʥʳʡ ɻʦʩʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ 5 ʨʝʛʠʦʥʫ. ɸʛʨʦʪʝʭʥʠʢʘ ï ʧʨʠʥʷʪʘʷ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʘʥʥʠʭ ʟʝʨʥʦʚʳʭ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʨʝʛʠʦʥʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʚʘʞʥʝʡʰʠʤʠ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʠ ʙʠʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʨʘʟ-

ʣʠʯʠʷ ʥʘʯʘʣʠ ʧʨʦʷʚʣʷʪʴʩʷ ʩ ʬʘʟʳ ʥʘʨʘʩʪʘʥʠʷ ʣʠʩʪʴʝʚ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʥʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠ ʩ ʩʦʚʤʝʩʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʚʦ ʚʩʝ 

ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ ʠ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ʊʘʢ, 

ʚ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ ʥʘ ʚʘʨʠʘʥʪʝ N60ʈ60ʂ6ʦ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 65,8 ʩʤ, N60ʈ60ʂ6ʦ 

+ ɾʋʉʉ-2 ï 67,2 ʩʤ,  N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 ï 66,4 ʩʤ, ʯʪʦ ʥʘ 9,1 ʩʤ ʠʣʠ 16,0%, 10,5 ʩʤ ʠʣʠ 

18,5%, 9,7 ʩʤ ʠʣʠ 17,1%, ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ. ɸʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʙʳʣʠ ʦʪʤʝ-

ʯʝʥʳ ʧʦ ʣʠʥʝʡʥʦʤʫ ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ ʠ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʘ 1. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

(2013-2014 ʛʛ.) 

ˉ 

ʧ/ʧ 
ɺʘʨʠʘʥʪ ʦʧʳʪʘ  

ʉʨʝʜʥʝʝ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ, ʩʤ 

ʥʘʨʘʩʪʘʥʠʝ 

ʣʠʩʪʴʝʚ 
ʚʝʪʚʣʝʥʠʝ ʙʫʪʦʥʠʟʘʮʠʷ ʮʚʝʪʝʥʠʝ 

ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʙʦʙʦʚ 

1 ʂʦʥʪʨʦʣʴ ï ʙ/ʫ 14,8 19,9 27,8 39,5 56,7 

2 N60 16,6 22,3 30,9 42,6 60,7 

3 ʈ60 15,5 21,1 29,7 41,5 59,4 

4 ʂ60 16,7 22,7 31,4 43,5 61,0 

5 N60P60 17,9 24,2 33,0 45,2 62,7 

6 N60K60 18,2 24,5 33,1 45,9 63,4 

7 ʈ60 ʂ60 19,1 25,6 34,6 47,2 64,9 

8 N60ʈ60ʂ6ʦ 19,5 26,9 35,8 48,3 65,8 

9 N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 21,2 28,7 37,7 49,8 67,2 

10 N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 20,6 28,0 36,8 48,9 66,4 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʶʧʠʥʘ ʥʘʨʷʜʫ ʩ ʣʠʥʝʡʥʳʤ ʨʦʩʪʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʝ ʨʘʩʪʝʥʠʡ. ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʪʝʥʠʷʤʠ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʪʘʢʞʝ ʟʘʚʠʩʝʣʦ ʦʪ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (ʪʘʙʣ. 2). 

ɺ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ ʣʶʧʠʥʘ ʥʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʨʘʩʪʝʥʠʷʤʠ ʤʘʩʩʳ 

ʚʦʟʜʫʰʥʦ ï ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʪʝʭ ʞʝ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʥʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʠ, 

ʩʦʩʪʘʚʠʣʦ ʚ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ ʥʘ ʚʘʨʠʘʥʪʝ N60ʈ60ʂ6ʦ  - 30,1 ʛ, N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 ï 

31,7 ʛ, N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 ï 30,8 ʛ, ʯʪʦ ʥʘ 4,2 ʛ ʠʣʠ 16,2 %, 5,8 ʛ ʠʣʠ 22,4 % , 4,9 ʛ ʠʣʠ 18,9 

%, ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ. 
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ʊʘʙʣʠʮʘ 2. ʄʘʩʩʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ ʙʝʣʦʛʦ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (2013-2014 ʛʛ.) 

ˉ 

ʧ/ʧ 
ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʉʨʝʜʥʝʝ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ, ʛ 

ʥʘʨʘʩʪʘʥʠʝ 

ʣʠʩʪʴʝʚ 
ʚʝʪʚʣʝʥʠʝ 

ʙʫʪʦʥʠ-

ʟʘʮʠʷ 
ʮʚʝʪʝʥʠʝ 

ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʙʦʙʦʚ 

1 ʂʦʥʪʨʦʣʴ ï ʙ/ʫ 1,6 2,3 5,0 12,7 25,9 

2 N60 2,5 3,3 6,1 14,0 27,2 

3 ʈ60 1,9 2,7 5,5 13,3 26,5 

4 ʂ60 2,7 3,7 6,3 14,3 27,7 

5 N60P60 3,4 4,5 7,1 15,3 28,4 

6 N60K60 3,6 4,8 7,6 15,6 28,9 

7 ʈ60 ʂ60 4,1 5,3 8,1 16,3 29,5 

8 N60ʈ60ʂ6ʦ 4,4 5,7 8,4 16,9 30,1 

9 N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 5,3 6,5 9,3 18,2 31,7 

10 N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 4,8 6,0 8,8 17,4 30,8 

 

ʃʶʧʠʥ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʢʪʠʚʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʘʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ ʙʣʘʛʦʜʘʨʷ 

ʩʠʤʙʠʦʟʫ ʩ ʢʣʫʙʝʥʴʢʦʚʳʤʠ ʙʘʢʪʝʨʠʷʤʠ. ɸʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ ʚ 

ʥʘʰʠʭ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʟʘʚʠʩʝʣʘ ʢʘʢ ʦʪ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʪʘʢ 

ʠ ʦʪ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʇʦʣʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʠ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʚ 

ʩʣʦʞʠʚʰʠʭʩʷ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʦʢʘʟʳʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ 

ʢʣʫʙʝʥʴʢʦʚ ʚ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ N60ʈ60ʂ6ʦ ï23,6 ʰʪ., 

N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 ï 24,4 ʰʪ. ʠ N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 ï 23,9 ʰʪ., ʯʪʦ ʥʘ 4,3 ʰʪ. ʠʣʠ 22,3 %, 

5,1 ʰʪ. ʠʣʠ 26,4 %, 4,6 ʰʪ. ʠʣʠ 23,8 % ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʜʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʠ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʧʦ ʤʘʩʩʝ ʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ. ʊʘʢ, ʚ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ ʥʘ ʚʘʨʠʘʥʪʝ N60ʈ60ʂ6ʦ ʦʥʘ 

ʩʦʩʪʘʚʠʣʘ 51,1 ʤʛ, N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 ï 52,2 ʤʛ, N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 ï 51,7 ʤʛ, ʯʪʦ ʥʘ 3,9 ʤʛ 

ʠʣʠ 8,3 %, 5,0 ʤʛ ʠʣʠ 10,6 % ʠ 4,5 ʤʛ ʠʣʠ 9,5% ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3. ʏʠʩʣʦ ʠ ʤʘʩʩʘ ʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ ʙʝʣʦʛʦ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (2013-2014 ʛʛ.) 

ˉ 

ʧ/

ʧ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ  

ʉʨʝʜʥʝʝ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ  

ʥʘʨʘʩʪʘʥʠʝ ʣʠʩʪʴʝʚ ʮʚʝʪʝʥʠʝ 
ʦʙʨʘʟʦʚʘʥʠʝ 

ʙʦʙʦʚ 

ʯʠʩʣʦ, 

ʰʪ. 

ʤʘʩʩʘ, 

ʤʛ 

ʯʠʩʣʦ, 

ʰʪ. 

ʤʘʩʩʘ, 

ʤʛ 

ʯʠʩʣʦ, 

ʰʪ. 

ʤʘʩʩʘ, 

ʤʛ 

1 ʂʦʥʪʨʦʣʴ ï ʙ/ʫ 6,4 22,8 13,5 40,1 19,3 47,2 

2 N60 7,3 24,1 14,7 41,2 20,5 48,7 

3 ʈ60 6,7 23,4 14,1 40,5 19,9 48,4 

4 ʂ60 7,7 24,4 15,0 41,6 20,9 49,2 

5 N60P60 8,3 25,3 15,9 42,5 21,7 49,9 

6 N60K60 8,6 25,8 16,3 43,0 22,0 50,3 

7 ʈ60 ʂ60 9,2 26,4 16,8 43,6 22,8 50,9 

8 N60ʈ60ʂ6ʦ 9,6 27,0 17,3 44,1 23,6 51,1 

9 N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 10,8 28,2 18,7 45,5 24,4 52,2 

10 N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 10,2 27,8 18,1 44,9 23,9 51,7 
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ʀʥʪʝʛʨʠʨʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ  ʚ ʟʘʩʫʰʣʠʚʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʜʳ ʧʨʦ-

ʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʣʶ-

ʧʠʥʘ ʙʝʣʦʛʦ (ʪʘʙʣ.4). 

ɼʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʣʶʧʠʥʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ 

N60ʂ60, N60P60, ʈ60ʂ60, N60ʈ60ʂ6ʦ ʠ ʩʦʩʪʘʚʠʣʘ 1,95 ʪ/ʛʘ, 1,97 ʪ/ʛʘ, 2,05 ʪ/ʛʘ ʠ 2,14 ʪ/ʛʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʝ ʣʠʰʴ 1,48 ʪ/ʛʘ. ʄʠʢʨʦʫʜʦʙʨʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʥʘ 0,25 ʪ/ʛʘ ʠʣʠ 11,7% (ɾʋʉʉ-2) ʠ 0,21 ʪ/ʛʘ ʠʣʠ 9,8% (ɾʋʉʉ-3) ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʧʦʣʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ. 

 

ʊʘʙʣʠʮʘ 4. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʪ/ʛʘ (2013-2014 ʛʛ.) 

ˉ 

ʧ/ʧ 
ɺʘʨʠʘʥʪ ʦʧʳʪʘ  

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

Ñ ʢ ʢʦʥʪʨʦʣʶ 

ʪ/ʛʘ % 

1 ʂʦʥʪʨʦʣʴ ï ʙ/ʫ 1,48 - - 

2 N60 1,79 +0,31 21,0 

3 ʈ60 1,68 +0,20 13,5 

4 ʂ60 1,77 +0,29 19,6 

5 N60K60 1,95 +0,47 31,8 

6 N60P60 1,97 +0,49 33,1 

7 ʈ60 ʂ60 2,05 +0,57 38,5 

8 N60ʈ60ʂ6ʦ 2,14 +0,66 44,6 

9 N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 2,39 +0,91 61,5 

10 N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 2,35 +0,87 58,8 

ʅʉʈ05 ʚ 2013 ʛʦʜʫ ï 0,12 , ʚ 2014 ʛʦʜʫ ï 0,20. 

 

ɽʱʝ ʚʳʰʝ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ. ʅʘ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ N60ʈ60ʂ6ʦ + 

ɾʋʉʉ-2 ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʣʶʧʠʥʘ ʩʦʩʪʘʚʠʣʘ 2,39 ʪ/ʛʘ, ʘ ʥʘ ʚʘʨʠʘʥʪʝ N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 ï 

2,35 ʪ/ʛʘ, ʯʪʦ ʥʘ 0,91 ʪ/ʛʘ ʠʣʠ 61,5 % ʠ 0,87 ʪ/ʛʘ ʠʣʠ 58,8% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴ-

ʥʳʤ ʚʘʨʠʘʥʪʦʤ.  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʨʷʜʫ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦ-

ʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʣʶʧʠʥʘ ʙʝʣʦ-

ʛʦ ʦʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʚʣʷʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʩʳʨʦʛʦ 

ʙʝʣʢʘ ʠ ʞʠʨʘ, ʘ ʪʘʢʞʝ ʠʭ ʩʙʦʨ ʩ ʫʨʦʞʘʝʤ. ʇʨʦʚʝʜʝʥʥʳʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʝʨʥʘ ʣʶʧʠʥʘ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʛʦ ʩʦʩʪʘʚ ʟʘʚʠʩʝʣ ʢʘʢ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʠ ʦʪ ʫʨʦʚ-

ʥʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʚ ʛʦʜʳ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʳʰʘʣʦ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ 

ʣʶʧʠʥʘ (ʪʘʙʣ. 5).  

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʢʦʣʝʙʘʣʦʩʴ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʦʪ 

39,2 ʜʦ 42,2%. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʘʭ N60ʈ60ʂ6ʦ 

+ ɾʋʉʉ-2 ï 41,3%, ʈ60 ï 41,6% ʠ ʂ60 ï 42,2%, ʪʦʛʜʘ ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʝ ʣʠʰʴ 39,2%. 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʞʠʨʘ ʚ ʟʝʨʥʝ ʣʶʧʠʥʘ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʤʘʣʦ ʨʘʟʣʠʯʘʣʦʩʴ 

ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 7,3 ʜʦ 7,8%. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʣʢʘʣʦʠʜʦʚ ʚ ʟʝʨʥʝ ʣʶʧʠʥʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʤʘʣʦʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ, ʢʦʪʦ-

ʨʦʝ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʟʘʩʫʰʣʠʚʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,117 ʜʦ 

0,158%, ʯʪʦ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʳ ʜʣʷ ʢʦʨʤʦʚʳʭ ʩʦʨʪʦʚ. 
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ʊʘʙʣʠʮʘ 5. ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʠ ʞʠʨʘ, ʘʣʢʘʣʦʠʜʦʚ ʚ ʟʝʨʥʝ ʣʶʧʠʥʘ,  

ʩʙʦʨʳ ʚ ʫʨʦʞʘʝ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʙʝʣʢʘ, ʞʠʨʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, ( 2013-2014 ʛʛ.) 

ˉ 

ʧ/ʧ 

ɺʘʨʠʘʥʪ  ʉʳʨʦʡ 

ʙʝʣʦʢ, 

% 

ʉʳʨʦʡ 

ʞʠʨ, % 

ɸʣʢʘʣʦʠ-

ʜʳ, % 

ʉʙʦʨ  

ʢ. ʝʜ., 

ʪʳʩ./ʛʘ 

ʉʙʦʨ, ʢʛ/ʛʘ 

ʙʝʣʢʘ ʞʠʨʘ 

1 ʂʦʥʪʨʦʣʴ - ʙʝʟ ʚʥʝʩʝ-

ʥʠʷ ʫʜʦʙʨʝʥʠʡ 39,2 7,7 0,131 1,63 578 111 

2 N60 39,8 7,4 0,124 1,97 710 130 

3 ʈ60 41,6 7,3 0,131 1,85 699 121 

4 ʂ60 42,2 7,8 0,131 1,95 747 136 

5 N60 P60 40,6 7,4 0,131 2,15 791 142 

6 N60 K60 40,2 7,5 0,135 2,16 789 144 

7 ʈ60 ʂ60 40,6 7,5 0,121 2,26 832 151 

8 N60ʈ60ʂ6ʦ 39,6 7,3 0,136 2,35 845 155 

9 N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 41,3 7,3 0,117 2,64 986 171 

10 N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 40,5 7,6 0,158 2,59 953 176 

  

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʣʶʧʠʥ ʢʘʢ ʮʝʥʥʫʶ ʢʦʨʤʦʚʫʶ ʢʫʣʴʪʫʨʫ ʷʚʣʷ-

ʝʪʩʷ ʪʘʢʞʝ ʩʙʦʨ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʩʳʨʦʛʦ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʫʨʦʞʘʝ ʟʝʨʥʘ ʩ ʛʝʢʪʘʨʘ ʧʦʩʝʚʘ. 

ʅʘʠʙʦʣʴʰʠʡ ʩʦʨ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʩʳʨʦʛʦ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʫʨʦʞʘʝ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʙʳʣ ʧʦʣʫ-

ʯʝʥ ʥʘ ʚʘʨʠʘʥʪʘʭ N60ʈ60ʂ6ʦ ï 2,35 ʪʳʩ./ʛʘ, 845 ʢʛ/ʛʘ ʠ 155 ʢʛ/ʛʘ, N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 ï 2,64 

ʪʳʩ./ʛʘ, 986 ʢʛ/ʛʘ ʠ 171 ʢʛ/ʛʘ, N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 ï 2,59 ʪʳʩ./ʛʘ, 953 ʢʛ/ʛʘ ʠ 176 ʢʛ/ʛʘ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 1,63 ʪʳʩ./ʛʘ, 578 ʢʛ/ʛʘ ʠ 111 

ʢʛ/ʛʘ. 

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʣʶʧʠʥʘ 

ʙʝʣʦʛʦ. 

ɺʳʩʦʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʧʠʥʘ ʙʣrʘ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘ-

ʨʠʘʥʪʝ ʦʧʳʪʘ ʩ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʳʤ ʫʜʦʙʨʝʥʠʝʤ (ʈ60ʂ60), ʥʘ ʢʦʪʦʨʦʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʝʤʷʥ 

ʩʦʩʪʘʚʠʣʘ 5517 ʨʫʙ./ʪ, ʘ ʧʨʠʙʳʣʴ ʠ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ï19440 ʨʫʙ./ʛʘ ʠ 

171,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʚʘʨʠ-

ʘʥʪʘʭ ʦʧʳʪʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ. ʅʘ ʚʘʨʠʘʥʪʘʭ 

N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 ʠ N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʝʤʷʥ ʙʳʣʘ 5270 ʠ 5296 ʨʫʙ./ʛʘ, 

ʧʨʠʙʳʣʴ ï 23254 ʠ 22804 ʨʫʙ./ʛʘ, ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ï 184,6 ʠ 183,2 %, ʪʦʛʜʘ ʢʘʢ ʥʘ 

ʢʦʥʪʨʦʣʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 6293 ʨʫʙ./ʪ, 12887 ʨʫʙ./ʛʘ ʠ 138,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʪʘʙʣ.6). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʦʣʥʦʡ ʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʣʶʧʠʥʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ. ʇʦʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚʘʞʥʦ ʜʘʪʴ ʙʠʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʨʠʤʝʥʷʝʤʳʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷʤ ʥʘ ʣʶʧʠʥʝ ʙʝʣʦʤ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʪʨʘʪ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʠ ʵʥʝʨʛʠʠ ʥʘʢʦʧ-

ʣʝʥʥʦʡ ʫʨʦʞʘʝʤ. 
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ʊʘʙʣʠʮʘ 6. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʧʠʥʘ ʙʝʣʦʛʦ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (2013-2014 ʛʛ.) 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ, 

ʪ/ʛʘ 

ʉʪʦʠʤʦʩʪʴ 

ʧʨʦʜʫʢ-

ʮʠʠ, ʨʫʙ./ʛʘ 

ʇʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ 

ʟʘʪʨʘʪʳ, 

ʨʫʙ./ʛʘ 

ʇʨʠ-

ʙʳʣʴ, 

ʨʫʙ./ʛʘ 

ʉʝʙʝʩʪʦ-

ʠʤʦʩʪʴ, 

ʨʫʙ./ʪ 

ʈʝʥʪʘʙʝ-

ʣʴʥʦʩʪʴ, % 

ʂʦʥʪʨʦʣʴ ï ʙ/ʫ 1,48 22200 9313 12887 6293 138,4 

N60 1,79 26850 10339 16511 5776 159,7 

ʈ60 1,68 25200 10510 14690 6256 139,8 

ʂ60 1,77 26550 10113 16437 5714 162,5 

N60P60 1,95 29250 11536 17714 5916 153,6 

N60K60 1,97 29550 11139 18411 5654 165,3 

ʈ60 ʂ60 2,05 30750 11310 19440 5517 171,9 

N60ʈ60ʂ6ʦ 2,14 32100 12336 19764 5764 160,2 

N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 2,39 35850 12596 23254 5270 184,6 

N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 2,35 35250 12446 22804 5296 183,2 

 

ɺʳʩʦʢʘʷ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʦʛʦ (ʈ60ʂ60) ʠ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ (N60ʈ60ʂ6ʦ) ʫʜʦʙʨʝʥʠʷ 

(ʪʘʙʣ. 7).  

 

ʊʘʙʣʠʮʘ 7. ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʧʠʥʘ ʙʝʣʦʛʦ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (2013- 2014 ʛʛ.) 

 

ʇʨʠʨʦʩʪ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ 

ʚʘʨʠʘʥʪʝ ʈ60ʂ60 ʩʦʩʪʘʚʠʣʠ 16,3 ɻɼʞ/ʛʘ ʠ 2,2, ʥʘ ʚʘʨʠʘʥʪʝ N60ʈ60ʂ6ʦ ï 17,0 ɻɼʞ/ʛʘ ʠ 2,2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ 

ʧʨʠʨʦʩʪ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʙʳʣʠ ʝʱʸ ʚʳʰʝ, ʠ ʥʘ ʚʘʨʠʘʥʪʝ 

N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 ʩʦʩʪʘʚʠʣʠ 20,0 ɻɼʞ/ʛʘ ʠ 2,4, ʘ ʥʘ ʚʘʨʠʘʥʪʝ N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 ð 19,2 

ɻɼʞ/ʛʘ ʠ 2,3, ʪʦʛʜʘ ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʝ ʣʠʰʴ 9,2 ɻɼʞ/ʛʘ ʠ 1,7 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʠʣʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʚʠʜʳ ʠ ʩʦʯʝʪʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʠʣʫʯʰʫʶ ʨʝʘʣʠʟʘʮʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʩʝʚʘ ʣʶʧʠʥʘ ʙʝʣʦʛʦ. 

ɺʥʝʩʝʥʠʝ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ (N60P60K60) ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʢʨʦ- 

ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ (N60ʈ60ʂ60 + ɾʋʉʉ-2, N60ʈ60ʂ60 + ɾʋʉʉ-3) ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ, 

ʪ/ʛʘ 

ɺʳʭʦʜ 
ɿʘʪʨʘʪʳ ʩʦ-

ʚʦʢʫʧʥʦʡ 

ʵʥʝʨʛʠʠ, 

ɻɼʞ/ʛʘ 

ʇʨʠʨʦʩʪ 

ʦʙʱʝʡ 

ʵʥʝʨʛʠʠ, 

ɻɼʞ/ʛʘ 

ʂʦʵʬʬʠʮʠ-

ʝʥʪ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ 

ʢʦʨʤʦ-

ʚʳʭ ʝʜ., 

ʪ/ʛʘ 

ʦʙʤʝʥ-

ʥʦʡ 

ʵʥʝʨʛʠʠ, 

ɻʜʞ/ʛʘ 

ʂʦʥʪʨʦʣʴ - ʙ/ʫ 1,48 1,63 21,5 12,3 9,2 1,7 

N60 1,79 1,97 26,0 13,1 12,9 2,0 

ʈ60 1,68 1,85 24,4 13,2 11,2 1,9 

ʂ60 1,77 1,95 25,7 13,0 12,7 2,0 

N60P60 1,95 2,15 28,3 13,6 14,7 2,1 

N60K60 1,97 2,17 28,6 13,8 14,8 2,1 

ʈ60 ʂ60 2,05 2,26 29,7 13,4 16,3 2,2 

N60ʈ60ʂ6ʦ 2,14 2,35 31,0 14,0 17,0 2,2 

N60ʈ60ʂ6ʦ + ɾʋʉʉ-2 2,39 2,63 34,7 14,7 20,0 2,4 

N60ʈ60ʂ6ʦ + ɾʋʉʉ-3 2,35 2,59 34,1 14,9 19,2 2,3 
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ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʣʫʯʰʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʠ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʦʚ 

ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ 2,14, 2,39 ʠ 2,35 ʪ/ʛʘ 

ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʳʨʦʛʦ ʙʝʣʢʘ 39,6%, 41,3% ʠ 40,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ (ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 160,2 %, 

184,6 % ʠ 183,2 %) ʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ (ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 2,2, 2,4 ʠ 2,3) 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
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ʊ.ʉ. ʄʦʨʦʟʦʚʘ 

 

ʇʆʃʋʏɽʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʀ ʏʀʉʊʆʁ ʇʈʆɼʋʂʎʀʀ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ  

ɺ ʋʉʃʆɺʀʗʍ ʉʆɺʈɽʄɽʅʅʆʁ ʍʀʄʀɿɸʎʀʀ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʠ ʢʘʜʤʠʷ ʚ 

ʟʝʨʥʝ ʠ ʩʦʣʦʤʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʫʜʦʙʨʝʥʠʷ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʟʝʨʥʦ, ʩʦʣʦʤʘ, ʪʷʞʸʣʳʝ ʤʝʪʘʣ-

ʣʳ, ʢʘʜʤʠʡ, ʥʠʪʨʘʪʳ, ʪʦʢʩʠʯʥʦʩʪʴ. 

 

GENERATING CLEANPRODUCTOF WINTER WHEATIN THEMODERNCHE M-

ICALIZATION  

 

ɸbstract: The results ofthe studyof nitrate andcadmiumin grainandstrawof winter 

wheat,depending on theapplicationof different doses ofmineral and organic fertilizers, and combina-

tions thereof. 

ʂeywords: soil, fertilizers, winter wheat, grain, straw, heavy metals, cadmium, nitrates, tox-

icity. 

 

ʀʥʪʝʥʩʠʚʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʜʦʨʦ-

ʜʠʷ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʯʴ ʙʝʟ ʧʨʠʤʝʥʝ-

ʥʠʷ ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʝʣʳʚʘʝ-

ʤʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ [4]. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷʞʝʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ ʠ ʪʦʢʩʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʧʨʠʤʝʩʠ ʤʝʜʠ, ʥʠʢʝʣʷ, ʢʘʜ-

ʤʠʷ, ʮʠʥʢʘ, ʩʚʠʥʮʘ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. 

ɺʥʝʩʝʥʠʝ ʚʳʩʦʢʠʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢ ʞʝ ʥʘʨʫʰʝʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʘʛʨʦʥʦ-

ʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʚʥʝʩʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʠʭ ʚ ʧʦʯʚʝ. 

ʆʩʦʙʫʶ ʛʨʫʧʧʫ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ (ʊʄ). ʆʥʠ ʩʧʦ-

ʩʦʙʥʳʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʧʦʯʚʝ ʠ ʧʦʩʪʫʧʘʪʴ ʚ ʨʘʟʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ, ʦʙʣʘ-

ʜʘʶʪ ʢʫʤʫʣʷʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ [3, 4]. 

ʂ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʤ ʪʷʞʸʣʳʤ ʤʝʪʘʣʣʘʤ ʦʪʥʦʩʠʪʩʷ ʢʘʜʤʠʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʤʝʪʘʣʣʘʤʠ ʦʥ ʩʯʠʪʘʝʪʩʷ ʪʦʢʩʠʯʥʝʝʜʣʷʨʘʩʪʝʥʠʡ ʚ 2ï20 ʨʘʟ [7, 9]. 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝʊʄ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʚʳʰʝ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʦʜ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚ ʧʦʯʚʝ ʧʦʜʘʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʨʘʩʪʝʥʠʷ 

ʩʥʠʞʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 10% ʠ ʙʦʣʝʝ, ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʩʥʦʚʥʦʡ ʠ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ [5]. 

ʀʤʝʥʥʦ ʨʘʩʪʠʪʝʣʴʥʘʷ ʧʠʱʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʢʘʜʤʠʷ ʚ ʦʨ-

ʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʆʥ ʣʝʛʢʦ ʧʝʨʝʭʦʜʠʪ ʠʟ ʧʦʯʚʳ ʚ ʨʘʩʪʝʥʠʷ: ʧʦʩʣʝʜʥʠʝ ʧʦʛʣʦʱʘʶʪ ʜʦ 70% 

ʢʘʜʤʠʷ ʠʟ ʧʦʯʚʳ ʠ ʣʠʰʴ 30% ï ʠʟ ʚʦʟʜʫʭʘ [7, 8]. 

ʂʘʜʤʠʡ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʚʳʟʳʚʘʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʦʢʩʠʢʦʟʳ ʠ 

ʤʫʪʘʛʝʥʥʳʝ ʵʬʬʝʢʪʳ [1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 
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ʂ ʧʨʠʯʠʥʘʤ ʥʘʢʦʧʣʝʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʩʣʦʚʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ. 

ɸʟʦʪ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ. ʂ 

ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʧʦʯʚʫ ʦʪʥʦʩʷʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙ-

ʨʝʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʟʦʪ, ʘ ʪʘʢʞʝ ʘʟʦʪ, ʧʦʩʪʫʧʘʶʱʠʡ ʩ ʘʪ-

ʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ. 

ʀʟʙʳʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʘʟʦʪʘ ʚ ʧʦʯʚʫ ʧʨʠʚʦʜʠʪ ʢ ʘʢʢʫʤʫʣʷʮʠʠ ʥʠʪʨʘʪʦʚ ʚ ʨʘʩʪʝʥʠ-

ʷʭ. ɺ ʨʘʩʪʝʥʠʷʭ ʥʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʦʪ ʧʝʨʝʠʟʙʳʪʢʘ ʘʟʦʪʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ, ʪʘʢ ʠ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʬʦʩʬʦʨʥʳʭ, ʢʘʣʠʡʥʳʭ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʫʪʝʤ ʯʘʩʪʠʯʥʦʡ ʟʘʤʝʥʳ 

ʥʝʜʦʩʪʘʶʱʠʭ ʠʦʥʦʚ ʥʠʪʨʘʪ-ʠʦʥʘʤʠ ʧʨʠ ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʥʠʞʝʥʠʠ ʫ ʨʷʜʘ 

ʨʘʩʪʝʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ, ʧʨʝʚʨʘʱʘʶʱʝʛʦ ʥʠʪʨʘʪʳ ʚ ʙʝʣʢʠ [6]. 

ʊʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʠʪʨʘʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʠʱʝ-

ʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʦʥʠ ʯʘʩʪʠʯʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʦ ʥʠʪʨʠʪʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʪʦʢʩʠʯʥʳʤʠ ʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʢʨʦʚʴ ʚʳʟʳʚʘʶʪ ʤʝʪʛʝʤʦʛʣʦʙʠʥʝʤʠʶ, ʘ ʪʘʢʞʝ ʧʦʜʘʚʣʷʶʪ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʠʟ ʥʠʪʨʠʪʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʘʤʠʥʦʚ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ N-ʥʠʪʨʦʟʘʤʠʥʳ, ʢʦʪʦʨʳʝ ʧʨʦ-

ʷʚʣʷʶʪ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [1, 9]. 

ɿʘʛʨʷʟʥʝʥʠʝ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʊʄ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʧʘʩʥʦ 

ʜʣʷ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʝʝ ʫʧʦʪʨʝʙʣʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʢʦʨ-

ʤʦʚʳʝ ʮʝʣʠ. 

ʆʮʝʥʠʚ ʦʩʪʨʦʪʫ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʠʟʫʯʠʪʴ ʭʘʨʘʢʪʝʨ 

ʥʘʢʦʧʣʝʥʠʷ ʥʠʪʨʘʪʦʚ ʠ ʊʄ ʚ ʦʩʥʦʚʥʦʡ ʠ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳʩʦʨʪʘ çʉʠʥ-

ʪʝʪʠʢè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʦʧʳʪʘ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʟʘʣʦʞʝʥʥʦʛʦ ʚ 1987 ʛʦʜʫ. 

ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ. ʈʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠ-

ʯʝʩʢʦʝ ʚ ʦʜʠʥ ʷʨʫʩ. ʆʧʳʪ ʜʚʫʭʬʘʢʪʦʨʥʳʡ, ʝʛʦ ʧʦʚʪʦʨʥʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʨʝʭʢʨʘʪʥʘʷ, ʘ ʚʦ 

ʚʨʝʤʝʥʠ ʪʨʝʭʢʨʘʪʥʘʷ. ʇʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 120 ʤ
2
, ʫʯʸʪʥʦʡ ï 100 ʤ

2
. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ: ʛʦʨʦʭ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï 

ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ï ʷʯʤʝʥʴ ï ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ. 

ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚʨʘʟʙʨʦʩ. ʆʩʝʥʴʶ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝ-

ʥʠʷ ʚʥʦʩʠʣʠ ʘʟʦʬʦʩʢʫ (60 ʢʛ/ʛʘ ʜ.ʚ.), ʚʝʩʥʦʡ, ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʢʦʨʤʢʠ, ʘʤʤʠʘʯʥʫʶ ʩʝʣʠʪʨʫ (30 

ʢʛ/ʛʘ ʜ.ʚ.). ʀʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚʥʦʩʠʣʠ ʥʘʚʦʟ ʧʦʜ ʩʘʭʘʨʥʫʶ ʩʚʸʢʣʫ ʚ ʦʜʥʦʡ ʜʦʟʝ (40ʪ/ʛʘ) ʠ 

ʜʚʦʡʥʦʡ (80 ʪ/ʛʘ). 
ʉʭʝʤʘ ʦʧʳʪʘ: ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ), N90ʈ6 0 ʂ6 0, N180 ʈ120 ʂ120, ʅʘʚʦʟ 40 ʪ/ʛʘ, N90ʈ6 0 ʂ6 0+ 

ʥʘʚʦʟ 40 ʪ/ʛʘ, N180ʈ120 ʂ120+ ʥʘʚʦʟ 40 ʪ/ʛʘ, ʅʘʚʦʟ 80 ʪ/ʛʘ,N90ʈ6 0 ʂ6 0+ ʥʘʚʦʟ 80 ʪ/ʛʘ , N180 ʈ120 ʂ120+ ʥʘʚʦʟ 80 

ʪ/ʛʘ. 

ʇʦʯʚʘ - ʯʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʤʘʣʦʛʫʤʫʩʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ ʥʘ 

ʣʝʩʩʦʚʠʜʥʦʤ ʩʫʛʣʠʥʢʝ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5,0%. ʈʝʘʢʮʠʷ 

ʧʦʯʚʳ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ï 5,8. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 45 ʤʛ/ʢʛ, ʦʙʤʝʥʥʦʛʦ ʢʘ-

ʣʠʷ 115ʤʛ/ʢʛ. 

ʆʩʥʦʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʨʘʩʪʝʥʠʡ ʚʳʧʦʣʥʝʥʳ ʚ ʜʝʢʘʙʨʝ 2014 ʛʦʜʘ. ʂʦʥʮʝʥʪʨʘ-

ʮʠʶ ʢʘʜʤʠʷ ʚ ʨʘʩʪʝʥʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʚ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʆʋ ɺʇʆ çɹʝʣʛʦʨʦʜʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. 

ɺ.ʗ.ɻʦʨʠʥʘè. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪ-ʠʦʥʦʚ ʚ ʧʨʦʜʫʢʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʧʦ ʤʝʪʦʜʫ ʎʀʅɸʆ (ɻʆʉʊ26488 ï86)ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɻʅʋ ɹʝʣʛʦʨʦʜ-

ʩʢʠʡ ʅʀʀʉʍ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝ-

ʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 17,08ʤʛ/ʢʛ ʥʘ ʘʙʩʦʣʶʪʥʦʤ ʢʦʥʪʨʦʣʝ, ʜʦ 27,68 ʤʛ/ʢʛ 

ʥʘ ʚʘʨʠʘʥʪʝN180 ʈ120 ʂ120+ 80 ʪ/ʛʘ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N180ʈ120ʂ120 ʧʦʚʳʩʠ-
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ʣʦ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʥʘ 3,44ʤʛ/ʢʛ. ʇʦʩʣʝʜʝʡʩʪʚʠʝ ʥʘʚʦʟ ʚ ʜʦʟʝ 40 ʪ/ʛʘ ʠ ʩʦʚʤʝʩʪʥʦʝ ʝʛʦ ʜʝʡʩʪʚʠʝ 

ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʦʜʠʥʘʨʥʦʡ ʜʦʟʝ ʧʦʚʳʩʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʠʪʨʘʪʦʚ ʚ 1,3 ʨʘ-

ʟʘ, ʜʦʩʪʠʛʥʫʚ ʟʥʘʯʝʥʠʷ 22,48 ʤʛ/ʢʛ. ʅʘ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʟʝʨʥʝ.  

ʉʦʣʦʤʘ ʪʘʢʞʝ ʦʪʣʠʯʘʣʘʩʴ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪ-ʠʦʥʘ. ʅʘ ʢʦʥʪʨʦʣʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʩʦʩʪʘʚʠʣʦ 117,5 ʤʛ/ʢʛ, ʥʘ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʥʦ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 190,5 ʜʦ 468,0 

ʤʛ/ʢʛ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʚʥʦʩʠʣʦʩʴ N180ʈ120ʂ120 

ʥʘ ʬʦʥʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʥʘʚʦʟʘ ʚ 80 ʪ/ʛʘ (ʨʠʩ.1).  

ʇʦʚʳʰʝʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʨʦʜʫʢʮʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʩʪʫʧʣʝʥʠ-

ʝʤ ʘʟʦʪʘ ʚ ʧʦʯʚʫ ʩ ʫʜʦʙʨʝʥʠʷʤʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʭ 

ʩʦʯʝʪʘʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʝʥʴʰʝʤʫ 

ʥʘʢʦʧʣʝʥʠʶ ʥʠʪʨʘʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ, ʯʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ. 

 

 
ʈʠʩ.1. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʤʛ/ʢʛ 

 

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʧʦʩʪʫʧʣʝʥʠʝ ʢʘʜʤʠʷ ʚ ʟʝʨʥʦ ʠ ʩʦʣʦʤʫ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʥʘʚʦʟʘ (ʨʠʩ.2).  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʢʘʜʤʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʦ-

ʣʦʤʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʚ ʩʦʩʪʘʚʠʣʦ 0,087 

ʤʛ/ʢʛ, ʯʪʦ ʚ 1,2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʟʝʨʥʝ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ 

N180ʈ120ʂ120 ʧʦʚʳʰʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʜʦ 0,099 ʤʛ/ʢʛ. ɺʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʥʠʞʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʢʘʜʤʠʷ ʥʝ ʦʢʘʟʘʣʦ. ʉʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʥʘʚʦʟʘ ʚ ʜʦʟʝ 80 ʪ/ʛʘ ʧʦʚʳʩʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʢʘʥʪʘ ʥʘ 0,032 ʠ 0,038 

ʤʛ/ʢʛ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɺ ʚʘʨʠʘʥʪʘʭ N90ʈ6 0 ʂ6 0+ ʥʘʚʦʟ 40 ʪ/ʛʘ, N180ʈ120 ʂ120+ ʥʘʚʦʟ 40 ʪ/ʛʘ, 

ʥʘʚʦʟ 80 ʪ/ʛʘ ʩʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʫʤʝʥʴʰʠʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ 0,98, 0,108, 0,107 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʥʘʚʦʟʘ ʩʥʠʞʘʝʪ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʢʘʜʤʠʷ ʚ ʩʦʣʦʤʝ ʥʘ 22 %, ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ï ʥʘ 15%.  

ɺ ʟʝʨʥʝ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʜʤʠʷ (0,070 ʤʛ/ʢʛ) ʦʪʤʝʯʝʥʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ 

ʫʯʘʩʪʢʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ï 0,119 ʤʛ/ʢʛ ʥʘ ʚʘʨʠʘʥʪʝ N180 ʈ120ʂ120+ ʅʘʚʦʟ80. ɺʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʚ ʜʦʟʝ 

40 ʠ 80 ʪ/ʛʘ ʩʥʠʞʘʣʦ ʧʦʩʪʫʧʣʝʥʠʝ ʢʘʜʤʠʷ ʥʘ 0,025 ʤʛ/ʢʛ ʠ 0,018 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʚ-

ʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʦʜʠʥʘʨʥʦʡ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʥʘʚʦʟʘ ʥʝ ʩʥʠʞʘʣʠ ʧʦʩʪʫʧʣʝ-

ʥʠʝ ʵʣʝʤʝʥʪʘ ʟʘʛʨʷʟʥʠʪʝʣʷ ʚ ʟʝʨʥʦ ʧʰʝʥʠʮʳ.  
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ʈʠʩ.2 ʉʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʚ ʧʨʦʜʫʢʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʤʛ/ʢʛ 

 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 

ʙʳ ʧʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤ, ʜʦʟ, ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʚʥʝʩʝʥʠʷ. 
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ʃ.ɸ. ʇʫʪʷʪʠʥʘ 

 

ʀɿʄɽʅɽʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʆɹʄɽʅʅʆɻʆ ʂɸʃʀʗ ɺ ʇʃʆɼʆʉʄɽʅʅʆʄ  

ʉɽɺʆʆɹʆʈʆʊɽ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉʇʆʉʆɹʆɺ ʆɹʈɸɹʆʊʂʀ ʇʆʏɺʓ  

ʀ ɺʅɽʉɽʅʀʗ ʋɼʆɹʈɽʅʀʁ ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ ʎʏʈ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʘʣʠʡʥʦʤʫ ʨʝʞʠʤʫ ʦʨʛʘʥʦʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʟʝʨʥʦʪʨʘʚʷʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʥʘ ʨʘʟʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ʧʦʯʚʳ (ʚʩʧʘʰʢʘ, ʙʝʟʦʪ-

ʚʘʣʴʥʘʷ ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʠ) ʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʫʜʦʙʨʝʥʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʧʨʦ-

ʩʪʦʝ ʠ ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʘʨʠʘʥʪʳ ʫʜʦʙʨʝʥʠʡ, ʩʧʦʩʦʙʳ ʦʙ-

ʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩʝʚʦʦʙʦʨʦʪ, ʧʦʯʚʘ, ʨʘʩʪʝʥʠʷ. 

 

Abstract: Results of researches on the potash mode of organomineralny food of the cherno-

zem typical in multiple-factor stationary experience are received. Researches were conducted in a 

zernotravyany crop rotation on different processings of the soil (plowing, bezotvalny and minimum 

processings) and different levels of an udobrennost, the soils calculated on simple and expanded 

reproduction of fertility.  

Keywords: exchange potassium, researches, options of fertilizers, ways of processing of the 

soil, crop rotation, soil, plants. 

 

ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʯʝʨʥʦʟʝʤʦʚ ʪʷʞʝʣʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʫʩʚʦʷʝʤʳʤ ʢʘʣʠʝʤ ʧʦ ʧʨʠʯʠʥʝ ʝʛʦ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʧʘʩʦʚ ʚ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ 

ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ [1]. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʷʜʘ ʘʚʪʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʢʘʣʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʘʛʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚʳ 

[2; 3]. 

ʍʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʥʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʩʪʘʝʪʩʷ ʚ ʟʦʥʝ ʚʥʝʩʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʝʛʦ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʛʣʫʙʠʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. 

ʄʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʢʘʣʠʷ ʚ ʧʦʯʚʘʭ ʩʫʱʝʩʪʚʫʝʪ ʧʦʜʚʠʞʥʦʝ ʨʘʚʥʦʚʝʩʠʝ. ʂʦ-

ʣʠʯʝʩʪʚʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʬʦʨʤ ʢʘʣʠʷ ʤʦʞʝʪ ʧʦʧʦʣʥʷʪʴʩʷ ʟʘ ʩʯʝʪ ʦʙʤʝʥʥʦ-ʧʦʛʣʦʱʝʥʥʳʭ, 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʪʦʨʳʭ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʤʦʞʝʪ ʚʦʟʤʝʱʘʪʴʩʷ ʟʘ ʩʯʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʬʦʨ-

ʤʳ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʏʘʩʪʴ ʢʘʣʠʷ ʪʝʨʷʝʪʩʷ ʠʟ 

ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʟʘ ʩʯʝʪ ʠʥʬʠʣʴʪʨʘʮʠʠ (ʧʨʦʮʝʩʩʘ ʧʨʦʩʘʯʠʚʘʥʠʷ ʠ ʧʨʦʧʠʪʳʚʘʥʠʷ) ʦʪ 2% 

ʥʘ ʪʷʞʝʣʳʭ ʠ ʜʦ 5% ʥʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ ʦʪ ʚʥʝʩʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʜʦʙʨʝʥʠʡ. ʊʘʢʞʝ ʧʦʪʝʨʠ 

ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʪ ʚʦʜʥʦʡ ʠʣʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʫʙʝʞʜʝʥʳ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʟʘʢʨʝʧʣʝʥʠʝ ʧʦʯʚʦʡ ʢʘʪʠʦʥʦʚ ʢʘʣʠʷ ʧʨʦ-

ʮʝʩʩ ʜʠʥʘʤʠʯʥʳʡ ʠ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʩʚʷʟʳ-

ʚʘʥʠʷ ʢʘʣʠʷ ʚ ʪʨʫʜʥʦʫʩʚʦʷʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʝʛʦ ʦʙʤʝʥʥʳʭ ʬʦʨʤ [4, 9]. 

ʂʘʣʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʥʘʨʷʜʫ ʩ ʘʟʦʪʦʤ ʠ ʬʦʩʬʦʨʦʤ. 

ʌʫʥʢʮʠʷ ʢʘʣʠʷ ʚ ʨʘʩʪʝʥʠʷʭ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʪʨʦʛʦ ʩʧʝʮʠ-

ʬʠʯʥʘ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʢʘʣʠʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʦʨʛʘʥʠʟʤʝ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʆʥ ʦʢʘʟʳ-
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ʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʣʣʦʠʜʦʚ ʮʠʪʦʧʣʘʟʤʳ, ʧʦʚʳʰʘʝʪ ʠʭ 

ʦʚʦʜʥʝʥʥʦʩʪʴ, ʥʘʙʫʭʘʝʤʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʦʙʤʝ-

ʥʘ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʟʘʩʫʭʝ. ʇʨʠ ʥʝʜʦ-

ʩʪʘʪʢʝ ʢʘʣʠʷ ʠ ʫʩʠʣʝʥʠʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʨʘʩʪʝʥʠʷ ʙʳʩʪʨʝʝ ʪʝʨʷʶʪ ʪʫʨʛʦʨ ʠ ʚʷʥʫʪ. ʅʝʜʦʩʪʘʪʦʢ 

ʢʘʣʠʷ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ ʘʤʤʦʥʠʡʥʳʤ ʘʟʦʪʦʤ. ɺʥʝʩʝʥʠʝ 

ʚʳʩʦʢʠʭ ʥʦʨʤ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʢʘʣʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ ʨʘʩʪʝʥʠʷʭ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʘʤʤʠʘʢʘ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʚʨʝʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩ-

ʪʝʥʠʝ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʢʘʣʠʷ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʧʨʝʚʨʘʱʝʥʠʝ ʧʨʦʩʪʳʭ ʫʛʣʝʚʦʜʦʚ ʚ ʙʦʣʝʝ ʩʣʦʞ-

ʥʳʝ (ʦʣʠʛʦ- ʠ ʧʦʣʠʩʘʭʘʨʠʜʳ). 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʣʫʯʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʘʣʠʡʥʦʤʫ ʨʝʞʠʤʫ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ 

ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʅʀʀʉʍ ʟʘ ʪʨʠ ʨʦʪʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʦʚ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʎʝʥʪʨʘʣʴʥʦ-

ʏʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ: ʯʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʤʘʣʦʛʫʤʫʩʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ 

ʥʘ ʣʝʩʩʦʚʠʜʥʦʤ ʩʫʛʣʠʥʢʝ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 4,7 ï 5,6%, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ 

ʢʘʣʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 67 ï 78 ʠ 88 ï 112 ʤʛ/ʢʛ ʧʦʯʚʳ, ʨʅ 5,8-6,3 ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦ-

ʚʘʥʠʷʤʠ ï ʦʢʦʣʦ 90%. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʟʝʨʥʦʪʨʘʚʷʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦ ʪʨʝʤ ʩʧʦ-

ʩʦʙʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʚʩʧʘʰʢʘ, ʙʝʟʦʪʚʘʣʴʥʘʷ ʠ ʤʠʥʠʤʘʣʴʥʘʷ; ʟʘʣʦʞʝʥ ʥʘ ʪʨʝʭ 

ʫʨʦʚʥʷʭ ʫʜʦʙʨʝʥʥʦʩʪʠ: ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʥʘ 1 ʛʘ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ ʦʜʠʥʘʨʥʘʷ ʜʦʟʘ ʫʜʦʙ-

ʨʝʥʠʡ N42P62K62 (ʧʨʦʩʪʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ), ʜʚʦʡʥʘʷ ʜʦʟʘ ʫʜʦʙʨʝʥʠʡ 

N84P124K124 (ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ). 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ (ʥʘʚʦʟ ʂʈʉ) ʚʥʦʩʠʣʠ ʦʜʠʥ ʨʘʟ ʚ ʨʦʪʘʮʠʶ ʩʝʚʦʦʙʦʨʦʪʘ ʧʦʜ 

ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ ʚ ʜʦʟʝ 80 ʪ/ʛʘ, ʪ.ʝ. ʥʘ 1 ʛʘ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ ʧʨʠʭʦʜʠʪʩʷ 16 ʪ. 

ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʪʨʝʭʢʨʘʪʥʘʷ. ʏʝʨʝʜʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʚ ʟʝʨʥʦʪʨʘʚʷʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ: 

ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ï ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (ʵʩʧʘʨʮʝʪ) ï 

ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 1-ʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ - ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 2-ʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ. 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʬʦʥ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʦʚʳʰʝʥʥʦʡ ʛʨʘʜʘʮʠʠ. ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ, ʢʘʢ ʚ 

ʧʘʭʦʪʥʦʤ, ʪʘʢ ʠ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʥʘ 

ʢʦʥʪʨʦʣʝ ʪ.ʝ. ʥʘ ʜʝʣʷʥʢʘʭ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʷ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-30 ʩʤ ʚ ʟʝʨʥʦʪʨʘʚʷʥʦʤ ʩʝ-

ʚʦʦʙʦʨʦʪʝ ʩʥʠʞʘʝʪʩʷ ʥʘ 13,9 ʧʦ ʚʩʧʘʰʢʝ, ʧʦ ʙʝʟʦʪʚʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

6,9 ʠ 13,6 ʤʛ/ʢʛ ʧʦʯʚʳ ʟʘ ʪʨʠ ʨʦʪʘʮʠʠ (ʪʘʙʣ.1). ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʥʘʩʢʦʣʴʢʦ ʜʦʣʛʦ 

ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʥʘʙʣʶʜʘʶʱʠʡʩʷ ʜʠʩʙʘʣʘʥʩ ʧʦ ʢʘʣʠʶ ʠ ʢʘʢʦʚʳ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ. ɺʠʜʠ-

ʤʦ, ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʫʯʘʝʤʳʭ ʫʨʦʞʘʝʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʥʦʩʘ ʢʘʣʠʷ. ɺ ʮʝʣʦʤ ʧʦ ʈʌ ʚʝ-

ʣʠʯʠʥʘ ʙʘʣʘʥʩʘ ʢʘʣʠʷ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʦʪ 10 ï 40 ʢʛ/ʛʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʥʝʢʦʪʦʨʫʶ ʫʩʣʦʚʥʦʩʪʴ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʙʦʣʴʰʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʦʧʫʩʪʠʤʘʷ ʚʝʣʠʯʠʥʘ ʙʘʣʘʥʩʘ ʢʘʣʠʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʙʦʣʴʰʠʭ 

ʧʨʝʜʝʣʘʭ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʯʚʘʭ ʦʙʣʝʛʯʝʥʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ.  

ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʦʜʜʝʨʞʠ-

ʚʘʪʴ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʜʝʬʠʮʠʪ ʢʘʣʠʷ ʩ ʫʯʝʪʦʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ, 

ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʘʣʠʝʤ ʧʦʯʚʝʥʥʦ-ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʣʘʩʩʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʧʦʯʚʳ ʧʦʜʚʠʞʥʳʤ ʢʘʣʠʝʤ ʠ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʚʦʦʙʦʨʦʪʘ [5]. ʅʝʩʦʙʣʶʜʝʥʠʝ ʨʝʢʦ-

ʤʝʥʜʫʝʤʦʛʦ ʙʘʣʘʥʩʘ ʢʘʣʠʷ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʙʫʜʝʪ ʚʝʩʪʠ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦ-

ʨʦʜʠʷ. 

ʋʩʪʦʡʯʠʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʨʠ ʜʝʬʠʮʠʪʥʦʤ ʙʘʣʘʥʩʝ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʝʛʦ ʠʟ ʥʝʦʙʤʝʥʥʳʭ ʬʦʨʤ. 

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʦʜʥʘ ʜʦʟʘ) ʧʦʚʳʩʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 

ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦ ʦʙʨʘʙʦʪʢʘʤ: ʚʩʧʘʰʢʘ ʠ ʙʝʟʦʪʚʘʣʴʥʘʷ ʥʘ 16 ï 10 ʤʛ/ʢʛ ʧʦʯʚʳ, ʘ ʧʨʠ ʜʚʦʡ-

ʥʦʡ ʜʦʟʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʝʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚʦʟʨʘʩʪʘʝʪ: ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ 

30%, ʙʝʟʦʪʚʘʣʴʥʦʡ ʥʘ 16% ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʥʘ 19% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʩʦʩʪʦʷʥʠʝʤ. 
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ʊʘʙʣʠʮʘ 1. ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʦʩʣʝ ʪʨʝʭ ʨʦʪʘʮʠʡ ʩʝʚʦʦʙʦʨʦʪʘ, ʤʛ/ʢʛ ʧʦʯʚʳ 

ɺʥʝʩʝʥʦ ʥʘ 1 ʛʘ ʩʝʚʦ-

ʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ ɻʣʫʙʠʥʘ, 

ʩʤ 

ɿʝʨʥʦʪʨʘʚʷʥʦʡ 

ʅʘʚʦʟ, 

ʪ/ʛʘ 

NPK, ʢʛ. 

ʜ.ʚ. 

ʚʩʧʘʰʢʘ ʙʝʟʦʪʚʘʣʴʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ 

ʠʩʭ. ʩʪʘʣʦ ʠʩʭ. ʩʪʘʣʦ ʠʩʭ. ʩʪʘʣʦ 

0 

0 

0-10 105,0 89,0 106,0 98,0 105,0 90,6 

10-20 109,0 94,8 91,0 86,3 94,0 78,0 

20-30 98,0 86,4 89,0 81,0 88,0 77,6 

0-30 104 90,1 95,3 88,4 95,7 82,1 

N42P62K62 

 

0-10 113,0 146,0 119,0 153,0 100,0 132,7 

10-20 104,0 126,7 110,0 129,5 97,0 112,7 

20-30 95,0 112,1 107,0 119,0 95,0 95,5 

0-30 104,0 128,3 112,0 133,8 97,3 113,6 

N84P124K124 

0-10 118,0 190,4 103,0 167,4 109,0 210,7 

10-20 107,0 148,6 100,0 146,7 107,0 156,0 

20-30 90,0 128,5 119,0 140,9 103,0 127,0 

0-30 105,0 155,8 107,3 151,7 106,3 164,6 

16 

0 

0-10 103,0 116,2 103,0 131,6 97,0 118,2 

10-20 95,0 110,5 91,0 109,0 91,0 104,0 

20-30 93,0 104,0 89,0 94,0 85,0 97,0 

0-30 97,0 110,2 94,3 111,5 91,0 106,4 

N42P62K62 

0-10 105,0 148,0 118,0 230,0 102,0 193,6 

10-20 103,0 126,8 119,0 166,3 95,0 167,7 

20-30 106,0 129,0 103,0 182,0 86,0 106,8 

0-30 104,7 134,6 113,3 192,8 94,3 156,0 

N84P124K124 

0-10 105,0 221,8 103,0 270,5 103,0 279,7 

10-20 104,0 207,5 99,0 222,2 99,0 248,6 

20-30 106,0 189,2 96,0 136,9 96,0 141,6 

0-30 105,0 206,2 99,3 209,9 99,3 223,3 

 

ɸʜʩʦʨʙʮʠʷ ʧʦʯʚʝʥʥʳʤ ʧʦʛʣʦʱʘʶʱʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚʥʝʩʝʥʥʦʛʦ ʢʘʣʠʷ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. 

ʇʦʩʣʝ ʪʨʝʪʴʝʡ ʨʦʪʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ 

ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʇʨʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʘʭ ʧʦʯʚ ʨʘʟʣʦʞʝʥʠʝ ʥʘʚʦʟʘ, ʝʛʦ ʤʠʥʝʨʘʣʠ-

ʟʘʮʠʷ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-10 ʩʤ. ɺ ʟʝʨʥʦʪʨʘʚʷʥʦʤ 

ʩʝʚʦʦʙʦʨʦʪʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜ ʪʨʠ ʢʫʣʴʪʫʨʳ: ʩʘʭʘʨʥʫʶ ʩʚʝʢ-

ʣʫ, ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʪʨʘʚ ʠ ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ. 

ʇʦʪʨʝʙʣʝʥʠʝ ʢʘʣʠʷ ʪʨʘʚʘʤʠ 1-ʛʦ ʠ 2-ʛʦ ʛʦʜʦʚ ʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʢʦʥʪʨʦʣʝ ʦʩʫʱʝʩʪʚʣʷ-

ʣʦʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʧʦʯʚʝʥʥʳʭ ʟʘʧʘʩʦʚ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʥʦ ʧʦʩʣʝ ʠʭ ʜʠʩʢʦʚʘʥʠʷ 

ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʢʫʣʴʪʠʚʘʮʠʠ ʧʦʜ ʧʦʩʝʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʠʟʦʰʣʦ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʦʙ-

ʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʧʦʯʚʫ ʩ ʧʦʞʥʠʚʥʦ-ʢʦʨʥʝʚʳʤʠ ʦʩʪʘʪʢʘʤʠ ʪʨʘʚ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʩʧʘʰʢʝ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ ʛʦʨʠʟʦʥʪʝ: 0-10 ʩʤ ʥʘ 43, 10-20 ʩʤ ʥʘ 23 ʠ 20-30 ʩʤ ʥʘ 23 ʤʛ/ʢʛ 

ʧʦʯʚʳ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʭʦʜʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦʯʚʳ. ɺʥʝʩʝʥʠʝ ʜʚʦʡʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʥʝ 16 ʪ/ʛʘ ʥʘʚʦʟʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ 2,1 ï 2,7 ʨʘʟʘ. 

ʇʦ ʙʝʟʦʪʚʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ ʩʣʦʝ 0-10 ʩʤ ʜʦ 176,7 ʤʛ/ʢʛ ʧʦʯʚʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʩʦ-

ʩʪʦʷʥʠʶ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʚʳʥʦʩʝ ʢʘʣʠʷ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ, 

ʛʜʝ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ ʠ ʧʦʧʦʣʥʝʥʠʠ ʟʘʧʘʩʦʚ ʫʩʚʦʷʝʤʳʭ ʬʦʨʤ, ʦʯʝʚʠʜʥʦ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʣʠʷ, ʙʦʣʝʝ ʧʨʦʯʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʧʦʯ-
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ʚʳ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʟʘ 15 ʣʝʪ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʝʪ ʚ ʪʝʩʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʠ ʩʣʦʞʠʚʰʝʡʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ʥʘʛʨʫʟʢʝ ʚʥʦʩʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɼʣʠʪʝʣʴʥʦʝ ʚʥʝʩʝʥʠʝ ʢʘʣʠʡʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʚʝʜʝʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ ʧʦʯʚʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʥʘʚʦʟʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʦʝ ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʦʯʚʘʭ ʦʙʤʝʥʥʦʛʦ 

ʢʘʣʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʬʠʢʩʘʮʠʠ ʚ ʥʝʦʙʤʝʥʥʦʡ ʬʦʨʤʝ [6]. 

ɺʝʨʦʷʪʥʦ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʤʝʥʥʦ-

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʢʘʣʠʷ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʦʩʘʜʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʝʨʭʥʝʛʦ 

ʩʣʦʷ, ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʠʥʪʝʥʩʠʚʥʘʷ ʥʠʪʨʠʬʠʢʘʮʠʷ ʧʦʯʚʳ. 

ɸʚʪʦʨʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʦ ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʦʜ ʚʣʠʷ-

ʥʠʝʤ ʚʳʩʫʰʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʠʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩ-

ʪʚʦʨʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʢʘʣʠʡ ʧʦʛʣʦʱʘʝʪʩʷ ʤʝʞʩʣʦʝʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝ-

ʰʝʪʢʠ, ʘ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʪʠʧʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʫʩʠʣʠʚʘʝʪ ʧʨʦʮʝʩʩ ʬʠʢʩʘʮʠʠ ʢʘʣʠʷ 

ʚ ʥʝʦʙʤʝʥʥʦʡ ʬʦʨʤʝ [7, 8]. 

ɺʳʚʦʜʳ 

1. ɹʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʝʛʦ ʚ 0-30 ʩʤ ʩʣʦʝ ʧʦ ʚʩʧʘʰʢʝ ʥʘ 11,6, ʧʦ ʙʝʟʦʪʚʘʣʴ-

ʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 8,0 ʠ 10,4 ʤʛ/ʢʛ ʧʦʯʚʳ ʟʘ ʪʨʠ ʨʦʪʘʮʠʠ ʟʝʨʥʦʪʨʘʚʷʥʦʛʦ 

ʩʝʚʦʦʙʦʨʦʪʘ. 

2. ɺʥʝʩʝʥʠʝ ʦʜʠʥʘʨʥʦʡ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʣʦʝ 0-30 ʩʤ ʧʨʠ ʚʩʧʘʰʢʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʥʘ 24,3, ʘ ʧʦ ʙʝʟʦʪʚʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪ-

ʢʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 21,8 ʠ 16,3 ʤʛ/ʢʛ ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. 

3. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʚʦʡʥʦʡ ʜʦʟʳ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʙʝʟ-

ʦʪʚʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʘʭ ʧʦʯʚʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʧʘʭʦʪʥʦʛʦ 

ʩʣʦʷ ʧʦʯʚʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʥʝʩʝʥʥʳʭ ʢʘ-

ʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-10 ʩʤ ʦʢʦʣʦ 221,8 ï 279,7 ʤʛ/ʢʛ ʧʦʯʚʳ, 10-20 

ʩʤ 207 ï 248,6 ʤʛ/ʢʛ ʧʦʯʚʳ, ʘ 20-30 ʩʤ ʩʥʠʞʘʝʪʩʷ ʜʦ 189,2-141,6 ʤʛ/ʢʛ ʧʦʯʚʳ. 
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ɺ.ʇ. ʊʨʫʙʯʘʥʠʥʦʚʘ, ɻ.ʉ. ʇʦʭʦʜʥʷ 

 

ʈʆʉʊ ʀ ʉʆʍʈɸʅʅʆʉʊʔ ʇʆʈʆʉʗʊ ʇʈʀ ʉʂɸʈʄʃʀɺɸʅʀʀ ʀʄ 

ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ çɻʀɼʈʆʃɸʂʊʀɺè ɺ ʇɽʈʀʆɼ ɺʓʈɸʑʀɺɸʅʀʗ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ: ʉʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè ʧʦʨʦʩʷʪʘʤ ʚ ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʨʦʩʪʘ, ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʩʷʪʘ, ʞʠʚʘʷ ʤʘʩʩʘ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ, 

ʨʘʮʠʦʥ, ʨʦʩʪ, ʚʳʨʘʱʠʚʘʥʠʝ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɻʠʜʨʦʃʘʢʪʠɺè. 

 

GROWTH AND SAFETY OF PIGS AT FEEDING THEM FEED ADDITIVE 

"GIDROLAKTIV" DURING THE REARING PERIOD  

 

Summary: Feeding the feed additive "GidroLaktiV" pigs during rearing contributes to their 

growth, safety and cost reduction of weight gain. 

Key Words: pigs, live weight, average daily gain, feed costs, diet, growth, growing, feed 

additive "GidroLaktiV." 

 

ɸʢʪʫʘʣʴʥʘʷ ʪʝʤʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʩʪʚʘ ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʛʝʥʝʪʠ-

ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʥʝʦʪʲʝʤʣʝʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦ-

ʯʥʳʭ ʧʨʠʨʦʩʪʦʚ, ʥʦ ʠ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʩʦʢʦʡ 

ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩʚʠʥʝʡ ʥʝ ʧʨʦʷʚ-

ʣʷʶʪ ʨʚʦʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺʳʟʚʘʥʦ ʵʪʦ, ʧʨʝʞʜʝ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: ʦʪʩʫʪʩʪʚʠʝʤ ʤʦʮʠʦʥʘ, ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥ-

ʥʦʩʪʴʶ ʨʘʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ ʧʦ ʙʝʣʢʫ, ʚʠʪʘʤʠʥʘʤ ʠ ʜʨʫʛʠʤ ʢʦʤʧʦʥʝʥʪʘʤ [1, 2, 4, 5, 7, 10, 11]. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʚʠʥʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦ-

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʳʭ ʩʳʚʦʨʦʪʦʢ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʤʦʣʦʯʥʳʭ ʩʳʚʦʨʦʪʦʢ ʚ ʧʨʘʢʪʠʢʝ ʠʟʚʝʩʪʥʦ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ (ʇ.ʌ.ʂʨʘʰʝʥʠʥʠʥ ʠ ʜʨ., 1992), 

ʪʝʤ ʥʝ ʤʝʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢ ʠ ʥʝ ʥʘʰʣʦ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʵʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪ-

ʢʠ ʚ ʨʘʮʠʦʥʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [3, 4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʈʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ (ʈ.ʄ. ʃʠʥʜ ʠ ʜʨ., 2004) 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦ-

ʣʦʯʥʳʭ ʩʳʚʦʨʦʪʦʢ, ʛʠʜʨʦʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʦʙʦʛʘʱʝʥʥʳʭ ʣʘʢʪʘʪʘʤʠ (ʉɻʆʃ). 

ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ [3, 4, 6, 8, 9, 12, 13, 14] ʉɻʆʃ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʥʦʮʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʦʣʦʜʳʭ ʨʘʩʪʫʱʠʭ ʞʠ-

ʚʦʪʥʳʭ. ɸʚʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʥ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʙʦʪʫ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʥʦʨ-

ʤʘʣʠʟʫʝʪ ʤʦʪʦʨʥʦ-ʩʝʢʨʝʪʦʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ, ʧʨʦʬʠʣʘʢʪʠʨʫʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʠʭ. ʇʦʩʣʝ ʚʩʘʩʳʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ, ʚ ʦʨʛʘʥʠʟʤʝ ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʧʦ-

ʚʳʰʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ, ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʉɻʆʃ ʦʢʘ-
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ʟʳʚʘʝʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʠ ʜʝʢʪʦʩʠʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. (ʎʀʃ. ʧʦ ʈ.ʄ. ʃʠʥʜʫ, 

2004). ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʉɻʆʃʘ 

ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʣʫʯʝʥʠʷ ʜʝʰʝʚʦʛʦ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʥʝʦʛʨʘʥʠʯʝʥ-

ʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɻʠʜʨʦʃʘʢʪʠɺè ʧʦʣʫʯʝʥʘ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʤʦʣʦʯʥʦʢʠʩʣʳʤ ʩʢʚʘʰʠʚʘʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʳʚʦʨʦʪʢʠ ʤʦʣʦʢʘ. ʆʥʘ ʷʚʣʷʝʪʩʷ 100% 

ʥʘʪʫʨʘʣʴʥʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʧʨʦʜʫʢʪʦʤ. ʆʥʘ ʥʝ ʩʦʜʝʨʞʠʪ: ʘʥʪʠʙʠʦʪʠʢʠ, ʛʦʨʤʦ-

ʥʳ ʨʦʩʪʘ ʠʣʠ ʠʥʳʝ ʛʦʨʤʦʥʳ, ʛʝʥʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʠʭ ʧʨʦʜʫʢʪʳ, ʢʦʥ-

ʩʝʨʚʘʥʪʳ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʜʦʙʘʚʢʠ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦ-

ʃʘʢʪʠɺè ʚ ʨʘʮʠʦʥʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʘʢʪʫʘʣʴʥʘ ʠ ʠʤʝʝʪ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè ʧʦʨʦʩʷ-

ʪʘʤ ʥʘ ʠʭ ʨʦʩʪ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝ-

ʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʦʣʭʦʟʝ ʠʤʝʥʠ ʌʨʫʥʟʝ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʨʘʡʦʥʘ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè ʧʦʨʦʩʷʪʘʤ  

ʥʘ ʠʭ ʨʦʩʪ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ 

ɻʨʫʧʧʳ 

ʦʧʳʪʘ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ 

ʧʦʨʦʩʷʪ ʩ 1 ʜʦ 3 ʤʝʩʷ-

ʮʝʚ 

ʏʠʩʣʦ 

ʧʦʨʦʩʷʪ 

ʚ ʛʨʫʧʧʝ 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ 1 

ʧʦʨʦʩʝʥʢʘ, ʢʛ 

ʉʨʝʜʥʝʩʫʪʦʯ-

ʥʳʡ ʧʨʠʨʦʩʪ 

ʧʦʨʦʩʷʪ ʚ ʧʝ-

ʨʠʦʜ ʩ 1 ʜʦ 3 

ʤʝʩʷʮʝʚ, ʛ 

ʥʘ 1 ʤʝʩʷʮ ʧʨʠ ʧʦ-

ʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ 
ʚ 3 ʤʝʩʷʮʘ 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 15 7,1Ñ0,1 30,2Ñ0,3 385 

2 
ʆʈ+10 ʛ ʢʦʨʤʦʚʦʡ ʜʦ-

ʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 
15 7,0 Ñ0,2 31,7Ñ0,4 411 

3 
ʆʈ+15 ʛ ʢʦʨʤʦʚʦʡ ʜʦ-

ʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 15 7,0Ñ0,1 33,6Ñ0,5 443 

4 
ʆʈ+20 ʛ ʢʦʨʤʦʚʦʡ ʜʦ-

ʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 15 7,1Ñ0,2 33,7Ñ0,4 443 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 

ʧʦʨʦʩʷʪʘʤ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʨʦʩʪʘ. ʊʘʢ, 

ʞʠʚʦʪʥʳʝ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʚ ʚʦʟʨʘʩʪʝ 1 ʤʝʩʷʮʘ ʥʝ ʠʤʝʣʠ ʜʦ-

ʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ, ʯʪʦ ʙʳʣʦ ʧʨʝʜʦʧʨʝʜʝʣʝʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʧʦʜʙʦʨʦʤ 

ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 

ʆʜʥʘʢʦ, ʚ 3 ʤʝʩʷʮʘ ʞʠʚʦʪʥʳʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ (ʚʪʦʨʘʷ, ʪʨʝʪʴʷ, ʯʝʪʚʝʨʪʘʷ) ʧʨʝʚʦʩʭʦʜʠ-

ʣʠ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 4,9; 

11,2; 11,5%. ʈʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʚʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʣʫʯʘʷʭ (ʈ>0,99; 

ʈ>0,999; ʈ>0,999). ʇʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʧʨʠʨʦʩʪʘʤ ʧʦʨʦʩʷʪʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ (ʚʪʦʨʘʷ, ʪʨʝʪʴʷ, 

ʯʝʪʚʝʨʪʘʷ) ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦʨʦʩʷʪ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 6,7; 15,0; 15,0. 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʜʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʚ ʧʝʨʠʦʜ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ (ʚʪʦʨʦʡ, 

ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ) ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ (100%), ʘ ʚ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʥʘ 6,6%. 
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ʊʘʙʣʠʮʘ 2. ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʠʜʨʦʃʘʢʪʠɺè 

ɻʨʫʧʧʳ 

ʦʧʳʪʘ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʧʦʨʦʩʷʪ 

 ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ 

ʏʠʩʣʦ ʧʦ-

ʨʦʩʷʪ ʚ 

ʛʨʫʧʧʝ 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʩ 

1 ʜʦ 3 ʤʝʩʷʮʝʚ 

ʛʦʣʦʚ % 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 15 14 93,3 

2 ʆʈ+10 ʛ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 15 15 100,0 

3 ʆʈ+15 ʛ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 15 15 100,0 

4 ʆʈ+20 ʛ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 15 15 100,0 

 

ɺ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʫʯʠʪʳʚʘʣʠ ʠ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʠʣʦʛʨʘʤʤ ʧʨʠʨʦʩʪʘ ʞʠ-

ʚʦʡ ʤʘʩʩʳ (ʪʘʙʣ. 3.). 

 

ʊʘʙʣʠʮʘ 3. ɿʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʠʣʦʛʨʘʤʤ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʩʚʠʥʝʡ  

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʘʨʤʣʠʚʘʥʠʷ ʠʤ  

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 

ɻʨʫʧʧʳ 

ʦʧʳʪʘ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʧʦʨʦʩʷʪ 

 ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ 

ʏʠʩʣʦ ʧʦ-

ʨʦʩʷʪ ʚ 

ʛʨʫʧʧʝ 

ɺʘʣʦʚʦʡ 

ʧʨʠʨʦʩʪ ʞʠ-

ʚʦʡ ʤʘʩʩʳ 

ʩʚʠʥʝʡ ʩ 1 

ʜʦ 3 ʤʝʩʷ-

ʮʝʚ, ʮ 

ɿʘʪʨʘʪʳ 

ʢʦʨʤʦʚ ʥʘ 1 

ʢʛ ʧʨʠʨʦʩʪʘ 

ʞʠʚʦʡ ʤʘʩ-

ʩʳ ʩʚʠʥʝʡ ʩ 

1 ʜʦ 3 ʤʝʩ., 

ʢʛ 

1 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 15 3,23 2,40 

2 ʆʈ+10 ʛ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 15 3,70 2,25 

3 ʆʈ+15 ʛ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 15 3,99 2,08 

4 ʆʈ+20 ʛ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 15 3,99 2,08 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 

ʧʦʨʦʩʷʪʘʤ ʚ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 10, 15 ʠ 20 ʛʨʘʤʤʦʚ ʚ ʨʘʩ-

ʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ 1 ʢʠʣʦʛʨʘʤʤ ʧʨʠʨʦʩʪʘ ʞʠ-

ʚʦʡ ʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 6,2; 13,3; 13,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʧʨʦʚʝʣʠ ʨʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʘʨʤʣʠ-

ʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè ʧʦʨʦʩʷʪʘʤ ʚ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩ 1 ʜʦ 3 ʤʝʩʷ-

ʮʝʚ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 4 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè 

ʧʦʨʦʩʷʪʘʤ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 10; 15; 20 ʛ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ ʧʦʟʚʦʣʠʣʦ 

ʫʚʝʣʠʯʠʪʴ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 14,5; 23,5; 23,5%, ʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 

ʮʝʥʪʥʝʨʘ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʩʥʠʟʠʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,5; 5,0; 2,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨ-

ʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 
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ʊʘʙʣʠʮʘ 4. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ  

çɻʠʜʨʦʃʘʢʪʠɺè ʧʦʨʦʩʷʪʘʤ ʚ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ 

ɻʨʫʧʧʳ 

ʦʧʳʪʘ 

ʋʩʣʦʚʠʷ ʢʦʨʤ-

ʣʝʥʠʷ ʧʦʨʦʩʷʪ 

ʩ 1 ʜʦ 3 ʤʝʩʷ-

ʮʝʚ 

ʏʠʩʣʦ 

ʧʦʨʦʩʷʪ 

ʚ ʛʨʫʧ-

ʧʝ 

ɿʘʪʨʘʪʳ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʧʦʨʦ-

ʩʷʪ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ, ʨʫʙ. 

ɺ
ʘ
ʣ
ʦ
ʚ
ʦ
ʡ
 
ʧ
ʨ
ʠ
ʨ
ʦ
ʩ
ʪ
 
ʧ

ʦ
-

ʨ
ʦ
ʩ
ʷ
ʪ
 
ʧ
ʨ
ʠ
 
ʚ
ʳ
ʨ
ʘ
ʱ
ʠ
ʚ

ʘ
-

ʥ
ʠ
ʠ
 
ʠ
ʭ
 
ʩ
 
1
 
ʜ
ʦ
 
3
 
ʤ
ʝ
ʩ

ʷ
-

ʮ
ʝ
ʚ
,
 
ʮ

 

ʉ
ʝ
ʙ
ʝ
ʩ
ʪ
ʦ
ʠ
ʤ
ʦ
ʩ
ʪ
ʴ
 
1
 
ʮ
 

ʧ
ʨ
ʠ
ʨ
ʦ
ʩ
ʪ
ʘ
 
ʩ
ʚ
ʠ
ʥ
ʝ
ʡ
 
ʩ
 
1
 
ʜ
ʦ
 

3
 
ʤ
ʝ
ʩ
ʷ
ʮ
ʝ
ʚ
,
 
ʨ
ʫ
ʙ
.

 

ʦ
ʙ
ʱ
ʠ
ʝ
 
ʟ
ʘ
ʪ
ʨ
ʘ
ʪ
ʳ

 

ʟ
ʘ
ʪ
ʨ
ʘ
ʪ
ʳ
 
ʥ
ʘ
 
ʢ
ʦ
ʨ
ʤ
ʘ

 

ʟ
ʘ
ʪ
ʨ
ʘ
ʪ
ʳ
 
ʥ
ʘ
 
ʢ
ʦ

ʨ
-

ʤ
ʦ
ʚ
ʫ
ʶ
 
ʜ
ʦ
ʙ
ʘ
ʚ
ʢ
ʫ
 

ç
ɻ
ʠ
ʜ
ʨ
ʦ
ʃ
ʘ
ʢ
ʪ
ʠ
ɺ
è

 

1 
ʆʩʥʦʚʥʦʡ ʨʘ-

ʮʠʦʥ 
15 13320,0 9324,00 0 3,23 4123,83 

2 

ʆʈ+10 ʛ ʢʦʨ-

ʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʠʜʨʦʃʘʢ-

ʪʠɺè 

15 15171,42 9990,00 900,0 3,70 4100,38 

3 

ʆʈ+15 ʛ ʢʦʨ-

ʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʠʜʨʦʃʘʢ-

ʪʠɺè 

15 15621,42 9990,00 1350,00 3,99 3915,14 

4 

ʆʈ+20 ʛ ʢʦʨ-

ʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʠʜʨʦʃʘʢ-

ʪʠɺè 

15 16071,42 9990.00 1800,00 3,99 4027,92 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè ʧʦʨʦʩʷʪʘʤ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʠʭ 

ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʠʩʧʳʪʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ. ʆʜʥʘʢʦ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ ʚʩʝʭ ʠʩʧʳʪʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʘʤʳʤ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ï ʩʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʠʜʨʦʃʘʢʪʠɺè ʧʦʨʦʩʷʪʘʤ ʚ 

ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 15 ʛʨʘʤʤʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ʢ ʩʫʪʦʯʥʦʤʫ ʨʘʮʠʦʥʫ. ʇʨʠ ʫʢʘʟʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦ-

ʨʦʩʷʪ ʚ ʧʝʨʠʦʜ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 15 ʛʨʘʤʤʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʢ ʩʫʪʦʯʥʦʤʫ ʨʘʮʠʦʥʫ. ʇʨʠ ʫʢʘʟʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʨʦʩʷʪ ʚ ʧʝʨʠ-

ʦʜ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 23,5%, ʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮʝʥʪʥʝʨʘ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ 

ʧʦʨʦʩʷʪ ʩʥʠʟʠʣʘʩʴ ʥʘ 5,0% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʦʩʪʘ, ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ, ʫʚʝʣʠʯʝʥʠʷ ʚʘʣʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦ-

ʨʦʩʷʪ ʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 1 ʮʝʥʪʥʝʨʘ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ, ʨʝʢʦʤʝʥʜʫʝʤ ʩʢʘʨʤʣʠʚʘʪʴ 

ʧʦʨʦʩʷʪʘʤ ʚ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çɻʠʜʨʦʃʘʢʪʠɺè ʚ ʢʦ-

ʣʠʯʝʩʪʚʝ 15 ʛʨʘʤʤʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʩʫʪʦʯʥʦʤʫ ʨʘʮʠʦʥʫ.  
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ʇʆʉɽɺʅɸʗ ʉɽʂʎʀʗ ɿɽʈʅʆʊʋʂʆɺʆʁ ʉɽʗʃʂʀ 

 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘè 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʪʘ-

ʨʦʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ʠ ʦʧʠʩʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦ ʩ ʧʦʩʝʚʦʤ ʚʥʦʩʠʪʴ ʦʩʥʦʚʥʦʝ ʫʜʦʙʨʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʧʦʟʚʦʣʠʪ 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʢʘʢ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʩʨʝʜʩʪʚ, ʚʢʣʶʯʘʷ ʫʜʦʙʨʝʥʠʷ, ʥʘ ʧʦʩʝʚʥʫʶ ʢʘʤʧʘʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʝʚ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʫʧʣʦʪʥʝʥʠʝ, ʩʧʦʩʦʙ, ʧʦʯʚʘ, ʟʝʨʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ. 

SOWING SECTION CROP AND FERTILIZERS DRILLS  

 

Abstract: In the article the way of development of grain crops on cultivated soils and a de-

vice for its implementation, allowing at the same time sowing make the basic fertilizer. Application 

of the proposed method will reduce the cost in both time and money, including fertilizers, for sow-

ing. 

Keywords: crops, energy saving, sealing, method, soil, crops. 

 

ɽʱʸ ʥʝ ʪʘʢ ʜʘʚʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʈʦʩʩʠʠ ʙʳʣʦ ʚ 5 ʨʘʟ ʙʦʣʝʝ ʵʥʝʨ-

ʛʦʝʤʢʦ ʠ ʚ 4 ʨʘʟʘ ʙʦʣʝʝ ʤʝʪʘʣʣʦʝʤʢʦ, ʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ 10é13 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʚ ʉʐɸ ʠ 

ʜʨʫʛʠʭ ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʦʪʝʥʮʠʘʣ ʩʥʠʞʝʥʠʷ 

ʨʘʩʭʦʜʦʚ ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʷʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʧʦʩʝʚʘ, ʫʙʦʨʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʫʨʦʞʘʷ. ʏʪʦ ʢʘʩʘ-

ʝʪʩʷ ʧʝʨʚʦʛʦ ʠʟ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʦ ʵʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʨʘʜʠʢʘʣʴʥʦʤ ʦʪʢʘʟʝ ʦʪ 

ʝʞʝʛʦʜʥʦʡ ʚʩʧʘʰʢʠ, ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʡ ʨʘʩʭʦʜʫʝʪʩʷ ʦʢʦʣʦ 40% ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 27% 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʠʨʦʚʦʡ ʦʧʳʪ ʟʝʤʣʝʜʝʣʠʷ ʜʦʢʘʟʘʣ, ʯʪʦ ʛʣʫʙʦʢʘʷ ʝʞʝʛʦʜʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʧʦʯʚʳ ʥʝ ʪʦʣʴʢʦ ʥʝ ʜʘʝʪ ʧʦʣʴʟʳ, ʥʦ ʠ ʥʘʥʦʩʠʪ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ, ʫʩʠʣʠʚʘʷ ʵʨʦʟʠʦʥ-

ʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʥʝʸ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʩʣʦʚʠʷʭ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ-

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʚʠʜʫ ʰʠʨʦʢʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ. ʇʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ [2], 

ʩʣʝʜʫʝʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʩʚʦʠ ʫʩʠʣʠʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝ-

ʜʝʣʠʷ, ʩʥʠʞʘʷ ʵʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʦʨʫʜʠʡ ʠ ʤʘʰʠʥ, 

ʪʦʯʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʩʝʚʦʦʙʦʨʦʪʦʚ ʠ ʘʛʨʦʩʨʦʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. 

ʉʦʚʤʝʱʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʠʣʠ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʧʦʯʚʳ ʠ ʧʦʩʝʚʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪ ʟʘʪʨʘʪʳ ʪʨʫʜʘ, ʥʦ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʩʨʝʜʩʪʚ ʚʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠ ʣʦʢʘʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʚʳʰʝ ʯʝʤ ʧʨʠ ʨʘʟʙʨʦʩʥʦʤ, ʦʜʥʘʢʦ ʧʦ ʩʪʦʠ-

ʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʫʜʦʙʨʝʥʠʡ, ʵʬʬʝʢʪ ʧʨʝʚʳʰʘʝʪ ʩʫʤʤʫ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ɽʱʸ ʙʦʣʴʰʘʷ ʵʢʦʥʦʤʠʷ ʚʦʟʤʦʞʥʘ ʧʨʠ ʩʦʚʤʝʱʝʥʠʠ ʦʧʝʨʘʮʠʡ ʧʦʩʝʚʘ 

ʟʝʨʥʦʚʳʭ ʥʘ ʫʧʣʦʪʥʝʥʥʦʡ ʧʦʩʝʚʥʦʝ ʣʦʞʝ ʩʦ ʩʪʘʨʪʦʚʦʡ ʜʦʟʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʚʥʝ-

ʩʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʩʪʦʨʦʥʝ ʠ ʥʠʞʝ ʫʨʦʚʥʷ ʩʝʤʷʥ, ʧʨʠʢʘʪʳʚʘʥʠʝ ʪʦʣʴʢʦ ʨʷʜʢʦʚ ʩʝ-

ʤʷʥ. 

ɸʥʘʣʠʟ ʠʟʚʝʩʪʥʳʭ ʧʦʩʝʚʥʳʭ ʤʘʰʠʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʝʚ ʧʫʪʝʤ ʚʜʘʚʣʠʚʘʷ ʩʝʤʷʥ ʚ ʧʦʯʚʫ. ʊʘʢ, ʠʟʚʝʩʪʝʥ ʩʦʰʥʠʢ, 

ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʠʟ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʜʥʦʡ ʦʩʠ ʥʦʞʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ 
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ʛʣʘʜʢʦʛʦ ʜʠʩʢʘ ʩ ʟʘʪʦʯʢʦʡ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʠ ʩʝʤʷʚʜʘʚʣʠʚʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ - ʚ ʚʠʜʝ ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʦʛʦ ʜʠʩʢʘ, ʧʨʠʯʝʤ ʛʣʘʜʢʠʡ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʜʠʩʢʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʜʠʘʤʝʪʨʳ, ʧʨʠ 

ʵʪʦʤ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʢ ʥʠʤ ʧʨʠʤʳʢʘʝʪ ʩʝʤʷʪʫʢʦʧʨʦʚʦʜ ʩʦ ʩʪʦʡʢʦʡ ʩ ʥʘʨʘʣʴʥʠʢʦʤ, ʟʘʢʨʝʧ-

ʣʝʥʥʳʤʠ ʥʘ ʪʷʛʝ, ʠʤʝʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʦʚʦʜʢʘ ʩʝʷʣʢʠ, ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʟʘ ʛʣʘʜʢʠʤ ʜʠʩʢʦʤ ʯʠʩʪʠʢʦʤ ʠ ʟʘʛʦʪʘʯʝʤ [4]. ʅʝʜʦ-

ʩʪʘʪʢʦʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝ-

ʩʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʝʚʦʤ ʟʝʨʥʦʚʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʦʰʥʠʢ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʠ 

ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ [1], ʩʦʜʝʨʞʘʱʠʡ ʜʚʫʭʜʠʩʢʦʚʳʡ ʩʦʰʥʠʢ ʠ ʪʫʢʦʥʘʧʨʘʚʠʪʝʣʴ. ʅʝʜʦʩʪʘʪʢʦʤ 

ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʟʘʜʝʣʢʠ ʩʝʤʷʥ, ʩʣʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʛʣʫʙʠʥʳ ʟʘʜʝʣ-

ʢʠ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʘʷ ʩʝʷʣʢʘ ʉɿʇ-3,6 [5], ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ: ʚʥʦʩʠʪʴ 

ʩʪʘʨʪʦʚʳʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʝʚʦʤ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ; ʧʨʠʢʘʪʳʚʘʪʴ ʧʦʯʚʫ ʚ ʟʘʩʝʷʥʥʳʭ ʨʷʜʢʘʭ; ʟʘʤʝʥʷʪʴ ʟʘʜʥʠʝ ʧʨʠʚʦʜʥʳʝ ʢʦʣʝʩʘ ʥʘ 4 

ʩʝʢʮʠʠ ʧʨʠʢʘʪʳʚʘʶʱʠʭ ʢʘʪʢʦʚ (ʜʣʷ ʧʨʝʩʩʦʚʦʛʦ ʚʘʨʠʘʥʪʘ) ʥʘ ʧʦʯʚʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʝʪʨʦ-

ʚʦʡ ʵʨʦʟʠʠ. ʏʝʪʳʨʝ ʩʝʢʮʠʠ ʧʨʠʢʘʪʳʚʘʶʱʠʭ ʢʘʪʢʦʚ ʧʦʩʪʘʚʣʷʶʪʩʷ ʧʦ ʟʘʷʚʢʘʤ ʧʦʢʫʧʘʪʝʣʝʡ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʩʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʧʦʩʝʚʦʤ. 

ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʘ ʩʣʝʜʫʶʱʘʷ ʟʘʜʘʯʘï ʩʥʠʞʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʰʥʠʢʘ ʠ 

ʧʦʚʳʰʝʥʠʝ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʦʩʨʝʜʩʪʚʦʤ ʠʭ ʫʢʣʘʜʢʠ ʥʘ ʪʚʝʨʜʦʝ ʧʦʩʝʚʥʦʝ ʣʦʞʝ, ʘ 

ʪʘʢ ʞʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʦʙʨʝʥʠʡ ʟʘ ʩʯʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʠ ʧʨʠʧʦʩʝʚ-

ʥʦʛʦ ʠʭ ʚʥʝʩʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʦʩʝʚʘ ʦʙʲʝʜʠʥʝʥʠʝʤ ʦʧʝ-

ʨʘʮʠʡ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʩʝʚʘ. 

ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʦʩʝʚʘ ʟʝʨʥʦʚʳʭ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʩʣʝʜʫʶʱʝʤ (ʨʠʩ. 1): 

- ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦʜ ʧʦʩʝʚ (ʨʠʩ. 1, ʘ), ʚʳʧʦʣʥʷʶʪʩʷ ʜʚʝ ʙʦʨʦʟ-

ʜʳ ʧʫʪʝʤ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ (ʨʠʩ. 1, ʙ); 

- ʚ ʦʜʥʫ ʠʟ ʙʦʨʦʟʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʢʣʘʜʢʘ ʫʜʦʙʨʝʥʠʡ, ʘ ʚ ʜʨʫʛʫʶ ï ʩʝʤʷʥ ʟʝʨʥʦʚʦʡ 

ʢʫʣʴʪʫʨʳ (ʨʠʩ. 1, ʚ); 

- ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʜʘʚʣʠʚʘʥʠʝ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ, ʧʨʠʯʝʤ ʫʜʦʙʨʝʥʠʷ ʚʜʘʚʣʠ-

ʚʘʶʪʩʷ ʥʘ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ (ʨʠʩ. 1, ʛ); 

- ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʩʳʧʘʥʠʝ ʙʦʨʦʟʜ ʧʦʯʚʦʡ (ʨʠʩ. 1, ʜ). 

 
ʈʠʩʫʥʦʢ 1. ʉʧʦʩʦʙ ʧʦʩʝʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʚʥʝʩʝʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 
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ʘ ï ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʷ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʧʦʜ ʧʦʩʝʚ; ʙ ï ʙʦʨʦʟʜʳ ʜʣʷ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ; ʚ ï 

ʫʢʣʘʜʢʘ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ ʚ ʙʦʨʦʟʜʳ; ʛ ï ʚʜʘʚʣʠʚʘʥʠʝ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ; ʜ ï ʟʘʩr-

ʧʘʥʠʝ ʙʦʨʦʟʜ ʧʦʯʚʦʡ (ʨʠʩ. 1, ʜ). 

 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʧʦʩʦʙʘ ʚʢʣʶʯʘʝʪ ʨʘʤʫ 1 (ʨʠʩʫʥʦʢ 2, 3), ʢ ʢʦʪʦʨʦʡ ʞʝʩʪʢʦ 

ʧʨʠʢʨʝʧʣʝʥʘ ʙʘʣʢʘ 2 ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʢʨʦʥʰʪʝʡʥʦʤ 3, ʧʨʠʯʝʤ ʢ ʢʨʦʥ-

ʰʪʝʡʥʫ 3 ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʢʨʝʧʣʝʥʳ ʜʚʘ ʜʫʛʦʦʙʨʘʟʥʳʭ ʙʦʨʦʟ-

ʜʦʦʙʨʘʟʦʚʘʪʝʣʷ 4, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʙʘʣʢʠ 2. ʂ ʙʘʣʢʝ 2 ʥʘʜ ʢʦʥʮʘʤʠ ʙʦʨʦʟ-

ʜʦʦʙʨʘʟʦʚʘʪʝʣʝʡ 4 ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥ ʢʨʦʥʰʪʝʡʥ 5, ʢ ʢʦʪʦʨʦʤʫ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʝʨʪʠʢʘʣʴʥʦ-

ʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʢʨʝʧʣʝʥʳ ʪʫʢʦʧʨʦʚʦʜ 6 ʠ ʩʝʤʷʧʨʦʚʦʜ 7, ʧʨʠʯʝʤ ʩʝʤʷʧʨʦʚʦʜ 7 ʠ ʪʫʢʦʧʨʦ-

ʚʦʜ 6 ʨʘʟʤʝʱʝʥʳ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʙʘʣʢʠ 2, ʘ ʢʦʥʮʳ ʩʝʤʷʧʨʦʚʦʜʘ 7 ʠ ʪʫʢʦʧʨʦʚʦʜʘ 6 ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʥʘʜ ʢʦʥʮʘʤʠ ʙʦʨʦʟʜʦʦʙʨʘʟʦʚʘʪʝʣʝʡ 4. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʙʘʣʢʠ 2 ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʘ ʦʩʴ 8 

ʩ ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʪʚʝʨʩʪʠʝʤ, ʢʫʜʘ ʧʦʤʝʱʝʥ ʧʘʣʝʮ 9, ʦʜʠʥ ʢʦʥʝʮ ʢʦʪʦʨʦ-

ʛʦ ʦʩʥʘʱʝʥ ʨʫʯʢʦʡ 10 ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ ʥʝʡ ʬʠʢʩʘʪʦʨʦʤ 11, ʧʨʠ ʯʝʤ ʢ ʜʨʫʛʦʤʫ ʢʦʥʮʫ ʧʘʣʴ-

ʮʘ 9 ʞʝʩʪʢʦ ʧʨʠʢʨʝʧʣʝʥ ʢʨʠʚʦʰʠʧ 12 ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʥʝʛʦ ʦʧʦʨʥʳʤ ʢʘʪʢʦʤ ʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ 13. ʇʦ ʦʙʝ ʩʪʦʨʦʥʳ ʙʘʣʢʠ 2 ʥʘ ʢʦʥʮʘʭ ʦʩʠ 8 ʫʩʪʘʥʦʚʣʝʥʳ ʜʠʩʢʠ 14 ʠ 15 ʨʘʟʣʠʯʥʦʛʦ 

ʜʠʘʤʝʪʨʘ, ʧʨʠʯʝʤ ʜʠʩʢ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʫʩʪʘʥʦʚʣʝʥ ʩ ʪʦʡ ʩʪʦʨʦʥʳ, ʛʜʝ ʨʘʟʤʝʱʝʥ ʪʫʢʦʧʨʦ-

ʚʦʜ 6, ʘ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʜʠʩʢʦʚ 14 ʠ 15 ʩʦʚʧʘʜʘʶʪ ʩ ʦʩʷʤʠ ʩʠʤʤʝʪʨʠʠ ʙʦʨʦʟʜʦʦʙʨʘʟʦʚʘʪʝʣʝʡ 

4. ʉʟʘʜʠ ʜʠʩʢʦʚ 14 ʠ 15 ʢ ʙʘʣʢʝ 2 ʟʘʢʨʝʧʝʣʝʥʳ ʯʠʩʪʠʢʠ 16 ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʜʦʣʴʥʦʛʦ ʧʝ-

ʨʝʤʝʱʝʥʠʷ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʧʦʚʝʨʭʥʦʪʷʤʠ ʜʠʩʢʦʚ. ʂ ʢʦʥʮʫ ʙʘʣʢʠ 2 

ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥ ʟʘʛʦʨʪʘʯ 17, ʧʨʠʯʝʤ ʥʠʞʥʠʝ ʝʛʦ ʢʦʥʮʳ ʨʘʟʤʝʱʝʥʳ ʥʘ ʫʨʦʚʥʝ ʦʧʦʨʥʦʛʦ 

ʢʘʪʢʘ 13. 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʦʧʫʩʢʘʥʠʠ ʨʘʤʳ 1 ʜʠʩʢ 14 ʠ 15 ʧʦʛʨʫ-

ʞʘʶʪʩʷ ʚ ʧʦʯʚʫ ʜʦ ʢʦʥʪʘʢʪʘ ʩ ʥʝʡ ʦʧʦʨʥʦʛʦ ʢʘʪʢʘ 13 ʠ ʙʦʨʦʟʜʦʦʙʨʘʟʦʚʘʪʝʣʝʡ 4. ʇʨʠ ʜʚʠʞʝ-

ʥʠʠ ʙʦʨʦʟʦʦʙʨʘʟʦʚʘʪʝʣʠ 4 ʧʫʪʝʤ ʚʜʘʚʣʠʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʙʦʨʦʟʜʳ ʚ ʧʦʯʚʝ, ʢʫʜʘ ʧʦ ʪʫʢʦʧʨʦ-

ʚʦʜʫ 6 ʠ ʩʝʤʷʧʨʦʚʦʜʫ 7 ʧʦʩʪʫʧʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʜʦʙʨʝʥʠʷ ʠ ʩʝʤʝʥʘ. ʇʦ ʙʦʨʦʟʜʘʤ ʜʚʠ-

ʞʫʪʩʷ ʜʠʩʢʠ 14 ʠ 15, ʧʦʛʨʫʞʘʷ ʫʜʦʙʨʝʥʠʷ ʠ ʩʝʤʝʥʘ ʥʘ ʨʘʟʣʠʯʥʫʶ ʛʣʫʙʠʥʫ. ʅʘʣʠʧʰʘʷ ʥʘ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʦʚ ʧʦʯʚʘ ʩʯʠʱʘʝʪʩʷ ʯʠʩʪʠʢʘʤʠ 16. ɿʘʛʦʨʪʘʯ 17, ʥʠʞʥʠʝ ʢʦʥ-

ʮʳ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʢʘʪʢʘ 13, ʟʘʩʳʧʘʶʪ ʦʙʨʘʟʦʚʘʥʥʳʝ ʜʠʩʢʘʤʠ 14 ʠ 15 ʙʦʨʦʟʜʳ 

ʧʦʯʚʦʡ. ʈʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʧʦʩʝʚʘ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʚʦʨʦʪʦʤ ʢʨʠ-

ʚʦʰʠʧʘ 12, ʞʝʩʪʢʦ ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ʧʘʣʴʮʫ 9. ɼʣʷ ʵʪʦʛʦ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʬʠʢʩʘʪʦʨ 11 ʠ ʧʦ-

ʚʦʨʦʪʦʤ ʨʫʯʢʠ 10 ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ ʜʦʩʪʠʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʘʪʢʘ 13 ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʙʘʣʢʠ 2 ʠ ʜʠʩʢʦʚ 14 ʠ 15, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥʳ ʧʦʩʝʚʘ ʩʝ-

ʤʷʥ ʠ ʨʘʟʤʝʱʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʝ. 

 
 

ʈʠʩʫʥʦʢ 2. ʂʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʦʰʥʠʢʘ ʟʝʨʥʦʪʫʢʦʚʦʡ ʩʝʷʣʢʠ 

(ʚʠʜ ʩʙʦʢʫ) 


