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ʂʆʃʀʏɽʉʊɺɽʅʅʓɽ ʀ ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʉʆʉʊʆʗʅʀʗ 

ʂʆʈʄʆɺʓʍ ʋɻʆɼʀʁ ɿʆʅʓ ʉʋʍʀʍ ʉʊɽʇɽʁ 

ʀ ʇʋʊʀ ʋʇʈɸɺʃɽʅʀʗ ʀʍ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔʖ 
  

ɺ.ɻ. ɻʨʝʙʝʥʥʠʢʦʚ, ʀ.ɸ. ʐʠʧʠʣʦʚ, ʆ.ɺ. ʍʦʥʠʥʘ, ʀ.ʇ. ʊʫʨʫʥ  
 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʚʳʟʳʚʘʝʪ ʩʝ-

ʨʴʝʟʥʫʶ ʪʨʝʚʦʛʫ ʠʟ-ʟʘ ʫʩʠʣʠʚʰʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʧʨʠ ʯʨʝʟ-

ʤʝʨʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. ɺ  ʵʪʦʡ ʩʚʷʟʠ ʦʜʥʠʤ ʠʟ ʧʨʠʝʤʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ (ʇʂʋ) ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʠʭ ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʫʪʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʨʥʠʥʳ ʥʘ ʛʣʫʙʠʥʫ 10-

12 ʩʤ ʜʠʩʢʦʚʦʡ ʙʦʨʦʥʦʡ ɹɼʊ-3 ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʜʩʝʚʦʤ ʪʨʘʚʦʩʤʝʩʝʡ ʩʝʷʣʢʦʡ ʉɿʉ-3,6 

ʚ ʦʙʨʘʙʦʪʘʥʥʫʶ ʜʝʨʥʠʥʫ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝ-

ʥʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʤʝʩʝʡ ʚ ʙʠʥʘʨ-

ʥʳʭ ʠ ʧʦʣʠʚʠʜʦʚʳʭ ʧʦʩʝʚʘʭ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʝʛʨʘʜʠʨʦ-

ʚʘʥʥʳʭ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʝ ʫʢʦʩʥʦʛʦ ʢʦʥ-

ʚʝʡʝʨʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʠʚʠʜʦʚʳʝ ʪʨʘʚʦʩʤʝʩʠ (ʜʦʥʥʠʢ + ʢʣʝ-

ʚʝʨ + ʣʶʮʝʨʥʘ + ʢʦʩʪʨʝʮ), ʢʦʪʦʨʳʝ, ʥʘʨʷʜʫ ʩ ʨʦʩʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦʤ ʚʳ-

ʨʘʱʝʥʥʦʛʦ ʢʦʨʤʘ, ʦʙʦʛʘʱʘʶʪ ʦʙʲʝʤʠʩʪʳʝ ʢʦʨʤʘ ʧʨʦʪʝʠʥʦʤ, ʘ ʧʦʯʚʫ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʘʟʦʪʦʤ. 

 ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʫʣʫʯʰʝʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʚ ʨʘʟʥʳʝ 

ʛʦʜʳ ʝʛʦ ʞʠʟʥʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ, ʞʠʨʘ, ɹʕɺ, ʢʘʨʦʪʠʥʘ ʠ ʩʘʭʘʨʦʚ ʙʳ-

ʣʦ ʟʘʢʦʥʦʤʝʨʥʦ ʚʳʰʝ ʚ 1,5-2,5 ʨʘʟʘ, ʯʝʤ ʥʘ ʩʪʘʨʦʜʘʚʥʝʤ ʥʝʫʣʫʯʰʝʥʥʦʤ ʪʨʘʚʦʩʪʦʝ. ʉʦ-

ʜʝʨʞʘʥʠʝ ʢʘʢ ʚʘʣʦʚʦʡ  ʵʥʝʨʛʠʠ (ɺʕ), ʪʘʢ ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ (ʆʕ) ʚ ʨʘʟʥʳʭ ʪʨʘʚʦʩʤʝ-

ʩʷʭ ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʠʡ ʩʙʦʨ ʠ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʚʳʨʘ-

ʱʝʥʥʦʛʦ ʢʦʨʤʘ.  ʉʦʜʝʨʞʘʥʠʝ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʆʕ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 8,6-9,1 

ʄɼʞ. 

 ʉ ʨʦʩʪʦʤ ʚʳʭʦʜʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʜʦʩʪʠʛʰʝʛʦ ʥʘ ʣʫʯʰʝʤ ʚʘʨʠʘʥʪʝ 3,2 ʪ/ʛʘ, ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʪʨʘʪ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʩ 3,5 ɻɼʞ/ʛʘ ʜʦ 6,5 ɻɼʞ/ʛʘ ʚ ʧʦʣʠʚʠʜʦʚʦʡ ʪʨʘ-

ʚʦʩʤʝʩʠ ʫʤʝʥʴʰʠʣʘʩʴ ʝʛʦ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʩ 2,7 ʜʦ 2,1 ʄɼʞ/ʢʛ, ʚʦʟʨʘʩʪʘʣ ʯʠʩʪʳʡ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʡ ʜʦʭʦʜ ʜʦ 22,9 ɻɼʞ/ʛʘ, ʯʪʦ ʚ 5,2 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ ʥʝʫʣʫʯʰʝʥʥʦʤ ʜʝʛʨʘʜʠʨʦ-

ʚʘʥʥʦʤ ʩʝʥʦʢʦʩʝ. 

 ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʠ ʚʳʭʦʜ ʚʘʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʧʦʨʷʜʢʘ 23-28 ɻɼʞ/ʛʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʣʠʚʠʜʦʚʳʭ ʪʨʘʚʦ-

ʩʤʝʩʝʡ ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʩ ʧʦʜʩʝʚʦʤ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʭ ʪʨʘʚʦʩʤʝʩʝʡ. 

  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʝ ʪʨʘʚʦʩʤʝʩʠ, ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʭʠʤʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʘʛʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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QUANTITATIVE AND QUALITATIVE INDICES OF THE FORAGE  

LANDS STATE IN THE ZONE OF DRY STEPPES AND THE WAYS  

TO CONTROL THEIR PRODUCTIVITY  
 

V.H. Grebennikov, I.A. Shipilov, O.V. Khonina, I.P. Turun  
 

The current state of pasture ecosystems in the dry steppe zone is a cause of serious 

concern due to the intensified processes of degradation and desertification under excessive 

anthropogenic load. In this regard, one of the methods to improve the efficiency of natural 

forage lands (NFL) use is to restore their bio-resource potential by surface treatment of the 

sod to a depth of 10-12 cm with a BDT-3 disk harrow, followed by sowing of grass mixtures 

with SZS-3,6 seeder into the treated sod. 

 At the result of the conducted research, the data were obtained that allow evaluating 

the productivity and quality of perennial legume-grass mixtures in the binary and poly-species 

crops to restore the bio-resource potential of degraded hayfields and pastures. Studies have 

found that the system of the mowing conveyor is most closely matched the poly-species grass 

mixtures (yellow sweet clover + clover + alfalfa + brome grass), which, along with increasing 

the productivity and quality of the grown fodder, enrich the bulky feed with protein, and soil 

with biological nitrogen. 

 Analysis of the herbage chemical composition of improved grass stand in different 

years of its life showed that the content of protein, fat, biologically active substances, carotene 

and sugars was naturally higher by 1,5-2,5 times than in the age old not improved grass stand. 

The content of both gross energy (GE) and metabolizable energy (ME) in different grass mix-

tures had a significant impact on the overall collection and nutritional value of the grown 

feed. The content of ME in 1 kg of dry matter was at the level of 8,6-9,1 MJ. 

 With an increase of dry matter yield that reached 3,2 tons/hectare on the best variant 

and an increase in the total expenditure of energy from 3,5 GJ/hectare to 6,5 GJ/hectare in a 

poly-species grass mixture, its energy intensity decreased from 2,7 to 2,1 MJ/kg, the net ener-

gy yield increased to 22,9 GJ/ hectare, which is 5,2 times higher than on not improved, de-

graded haymaking. 

 The restoration of the bio-resource potential of forage lands and the gross energy yield 

in the order of 23-28 GJ/hectare for the cultivation of poly-species promising grass mixtures 

in the dry-steppe  zone is provided by the use of surface tillage with the sowing of cereal-

leguminous mixtures. 

  Key words: leguminous cereal grass mixtures, perennial grasses, chemical composi-

tion, productivity, agricultural energy efficiency 
 

 ʇʨʠʨʦʜʥʳʝ ʢʦʨʤʦʚʳʝ ʫʛʦʜʴʷ (ʇʂʋ) ʟʘʥʠʤʘʶʪ 30% ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʟʝʤʝʣʴ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʉʪʝʧʥʘʷ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʴ ʇʂʋ ʧʨʦʪʷʥʫʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʦʡ ʧʦʣʦʩʦʡ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ. ɼʣʷ 

ʚʩʝʡ ʵʪʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʦ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʦ 

ʛʣʫʙʦʢʦʝ ʠʟʤʝʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʦʝ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ 

ʩʪʝʧʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʚʦʩʪʦʯʥʳʭ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢʨʘʷ. 

 ʕʪʠ ʢʦʨʤʦʚʳʝ ʫʛʦʜʴʷ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʘʩʪʙʠʱʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝ ʤʝʥʝʝ 250 

ʜʥʝʡ ʚ ʛʦʜʫ ʧʦ ʩʚʦʝʤʫ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ, ʩʝʟʦʥʥʦʩʪʠ ʠ ʥʘʢʦʧʣʝʥʠʶ ʧʦʝʜʘʝʤʦʡ ʤʘʩʩʳ 

ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳ ʠ ʣʫʯʰʝ ʚʩʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʦʚʝʮ ʠ ʤʷʩʥʦʛʦ ʩʢʦʪʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟ-
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ʥʫʶ ʪʨʝʚʦʛʫ, ʪʘʢ ʢʘʢ ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʠʭ ʜʝʛʨʘʜʘʮʠʠ. ʉʣʦʞʠʚʰʘʷʩʷ ʟʜʝʩʴ ʧʨʘʢ-

ʪʠʢʘ ʧʘʩʪʴʙʳ ʠ ʩʝʥʦʢʦʰʝʥʠʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʠ ʥʝʘʜʘʧʪʠʚʥʦʡ. 

 ʇʨʦʚʦʜʠʤʳʝ ʥʘʰʠʤ ʠʥʩʪʠʪʫʪʦʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ ʇʂʋ ʚ ʟʦʥʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʚʮʝʚʦʜʩʪʚʘ ʠ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʟʘ ʧʘʩʪʙʠʱʥʳʡ ʧʝʨʠʦʜ ʚ ʩʫʭʦʩʪʝʧʥʦʡ, ʩʪʝʧʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʘʭ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 2,1-2,6 ʪ/ʛʘ  ʧʨʠ ʢʦʨʤʦʝʤʢʦʩʪʠ ʦʪ 0,16 ʜʦ 0,22 ʫʩʣʦʚʥʳʭ ʛʦʣʦʚ ʥʘ 1 ʛʘ. 

 ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ ʚʦ 

ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶ-

ʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʙʦʣʝʝ ʧʦʣʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʘʢʪʦʨʦʚ ʙʠʦʣʦ-

ʛʠʟʘʮʠʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʇʂʋ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʧʣʦʱʘʜʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ. ʇʨʠ ʥʦʨʤʝ ʨʘʮʠʦʥʘ 1,23 

ʢʦʨʤ.ʝʜ. (ʦʚʮʘ) ʠ 8,0-9,0 ʢʦʨʤ. ʝʜ. (ʤʷʩʥʦʡ ʩʢʦʪ),  ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʵʪʠʭ 

ʟʝʤʣʷʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʦʩʦʙʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʠʤʝʶʱʠʭʩʷ ʞʠʚʦʪʥʳʭ ʚ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚʘʭ ʣʠʰʴ ʥʘʧʦʣʦʚʠʥʫ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʚʝ-

ʣʠʯʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ ʚʩʝʡ 

ʧʣʦʱʘʜʠ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ, ʟʘʥʠʤʘʶʱʠʭ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʠ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʘʭ 

740,0 ʪʳʩ. ʛʘ, ʚʳʭʦʜ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʛʦʜʦʚʦʛʦ ʢʦʨʤʦʚʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚʦʟʨʘʩʪʝʪ ʜʦ 5,2-5,8 ʮ/ʛʘ. ɼʘʞʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʂʈʉ ʠ ʦʚʝʮ ʚ 1,5 

ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʦʣʦʚʠʥʫ ʧʦʛʦʣʦʚʴʷ ʚ ʪʝʯʝʥʠʝ 250 ʜʥʝʡ ʚ ʛʦʜʫ 

ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʥʘ ʇʂʋ. 

ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʩʫʭʦʩʪʝʧʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥ ʠʤʝʶʪ ʥʝʧʨʦʤʳʚʥʦʡ ʪʠʧ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʵʪʦʤʫ ʤʠʛʨʘʮʠʷ ʩʦʣʝʡ ʧʨʦʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ 

ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ. ɺ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʟʜʝʩʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʣʦʥʮʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʛʣʳʙʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ 

ʧʦʨʦʟʥʦʩʪʴʶ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦʣʦʥʮʳ ʟʦʥʳ ʩʫʭʠʭ ʩʪʝʧʝʡ ʙʦʛʘʪʳ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ 

ʨʘʩʪʝʥʠʡ, ʧʦʵʪʦʤʫ ʥʘ ʥʠʭ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʚʳʨʘʱʠʚʘʥʠʝ ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʪʨʘʚ ʚ 

ʩʠʩʪʝʤʝ ʩʝʥʦʢʦʩ ï ʧʘʩʪʙʠʱʝ. ʆʜʥʘʢʦ ʜʘʞʝ ʥʘ ʪʘʢʠʭ ʟʝʤʣʷʭ ʩʦʟʜʘʥʠʝ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ 

ʪʨʘʚʦʩʪʦʝʚ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘʤʠ ʪʝʭʥʦʣʦʛʠʷʤ ʧʝʨʝʟʘʣʫʞʝʥʠʷ ʚʳʨʦʜʠʚʰʠʭʩʷ ʧʘʩʪ-

ʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ 

ʢʦʨʤʦʚ ʠ ʩʦʟʜʘʚʘʪʴ ʩʳʨʴʝʚʳʝ ʢʦʥʚʝʡʝʨʳ ʩ ʧʝʨʠʦʜʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 10 ʠ ʙʦʣʝʝ ʣʝʪ [1, 

2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʨʝʘʢʮʠʠ ʩʪʝʧʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʀʩʩʣʝʜʫʷ ʠʭ, 

ʤʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ ʧʳʪʘʣʠʩʴ ʧʦʥʷʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʨʘʩʪʝʥʠʷʤʠ, ʨʘʩʪʝʥʠʷʤʠ ʠ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ, ʧʦʜʦʙʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʩʦʩʪʘʚʘ ʩʪʝʧʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. ɹʳʣʦ ʚʘʞʥʦ ʧʦʥʷʪʴ, ʢʘʢ ʩʪʝʧʥʳʝ ʩʦʦʙʱʝ-

ʩʪʚʘ ʨʝʘʛʠʨʫʶʪ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʠʜ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʨʦʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʦʙʱʝʩʪʚ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʧʨʦʚʦʜʠʣʠ ʚ 

2013-2017 ʛʛ. ʩ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʦʚ ʚ 2013 ʠ 2014 ʛʛ. ʚ 4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʉʇʂ ʧʣʝʤʟʘʚʦʜʘ çɼʨʫʞʙʘè ɸʧʘʥʘʩʝʥʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. ɺ ʢʣʠʤʘ-

ʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʭʦʟʷʡʩʪʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʩʫʰʣʠʚʦʤʫ ʨʘʡʦʥʫ (ɻʊʂ 

0,63-0,72) ʩ ʛʦʜʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʦʪ 280 ʜʦ 350 ʤʤ. ʇʦʯʚʳ ʢʘʰʪʘʥʦʚʳʝ ʠ ʩʚʝʪ-

ʣʦ-ʢʘʰʪʘʥʦʚʳʝ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 75 ʠ 25% ʪʝʨʨʠʪʦʨʠʠ), ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ ʩ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʛʫʤʫʩʘ 1,9-2,1%. ʇʦʨʦʟʥʦʩʪʴ ʧʦʯʚʳ 44-46%, ʧʣʦʪʥʦʩʪʴ ï 1,28-1,30 ʛ/ʩʤ
3
. ɹʘʣʣʳ 
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ʙʦʥʠʪʝʪʘ ʧʦʯʚ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ 32-35. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʚ ʩʣʦʝ 0-20 ʩʤ ʩʦʩʪʘʚʣʷʝʪ: NO3 ï 22-24, P2O5 ï16-19, K2O ï 260-290 ʤʛ/ʢʛ ʧʦʯʚʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣ ʧʦʣʠʜʦʤʠʥʘʥʪʥʳʡ ʨʘʟʥʦʪʨʘʚʥʳʡ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʡ ʬʠʪʦʮʝʥʦʟ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʠ ʤʷʪʣʠʢʦʚʳʝ 

(Poaceae), ʦʩʦʢʦʚʳʝ (Cyperaceae). ʊʨʘʚʦʩʪʦʡ ʙʳʣ ʥʝ ʚʳʨʘʚʥʝʥ ʠ ʠʟʨʝʞʝʥ ʩ ʧʨʦʝʢʪʠʚʥʳʤ 

ʧʦʢʨʳʪʠʝʤ 20-25%. ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ 100 ʤ
2
: ʟʣʘʢʠ ï 55-60%, ʙʦʙʦʚʳʝ ï 

2,5-3,0%, ʨʘʟʥʦʪʨʘʚʴʝ ï 35-38%. ʕʪʦʪ ʚʳʨʦʜʠʚʰʠʡʩʷ ʬʠʪʦʮʝʥʦʟ ʧʨʠ ʤʥʦʛʦʣʝʪʥʝʤ ʠʥ-

ʪʝʥʩʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʝʞʠʤʝ ʩʝʥʦʢʦʩ + ʧʘʩʪʙʠʱʝ ʙʳʣ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʚʦʩʩʪʘʥʦ-

ʚʠʪʴʩʷ ʜʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ɿʘʣʫʞʝʥʠʝ ʪʨʘʚʦʩʪʦʷ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʧʦʜʩʝʚʘ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʤʝʩʝʡ ʩʝ-

ʷʣʢʦʡ ʉɿʇ-3,6 ʥʘ ʛʣʫʙʠʥʫ 3-5 ʩʤ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʨʪʘ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥ-

ʥʫʶ (ʥʘ 10-12 ʩʤ ʘʛʨʝʛʘʪʦʤ ɹɼʊ-3) ʜʝʨʥʠʥʫ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʟʥʦʧʦ-

ʩʧʝʚʘʶʱʠʭ ʪʨʘʚʦʩʪʦʝʚ ʚ ʩʠʩʪʝʤʝ ʫʢʦʩʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʦʣʠʚʠʜʦʚʳʝ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʝ ʪʨʘʚʦʩʪʦʠ, ʢʦʪʦʨʳʝ, ʥʘʨʷʜʫ ʩ ʨʦʩʪʦʤ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ, ʦʙʦʛʘʱʘʶʪ ʦʙʲʝʤʠʩʪʳʝ ʢʦʨʤʘ ʧʨʦʪʝʠʥʦʤ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʵʢʦʣʦʛʠʠ ʫʪʚʝʨʞʜʘʝʪ [3, 4, 5], ʯʪʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ, ʚʢʣʶʯʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʙʦʣʝʟʥʷʤ 

ʠ ʚʨʝʜʠʪʝʣʷʤ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥ-

ʥʳʭ ʢʦʨʤʦʚʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʠʟ ʩʤʝʩʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʧʦ ʘʥʘʣʦʛʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʪʠʧʦʚ ʙʠʦʛʝʦʮʝ-

ʥʦʟʦʚ.  

ɹʦʙʦʚʳʝ ʚʠʜʳ ʪʨʘʚ ʩ ʨʘʟʣʠʯʥʳʤ ʧʝʨʠʦʜʦʤ ʢʦʨʤʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʜʦʥʥʠʢ ï 2 

ʛʦʜʘ, ʢʣʝʚʝʨ ï 3-4 ʛʦʜʘ, ʣʶʮʝʨʥʘ ï 5-7 ʣʝʪ) ʟʘ ʩʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ ʛʘʨʘʥʪʠʨʫʶʪ 

ʟʣʘʢʦʚʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ (ʢʦʩʪʨʝʮ, ʨʘʡʛʨʘʩ) ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʵʬʬʝʢʪʘ ʛʨʫʧʧʳ ʩ ʜʦ-

ʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʩʪʴʶ ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ. 

ɺ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʬʝʨʤʳ ʦʙʲʝʤʠ-

ʩʪʳʭ ʠ ʟʝʣʝʥʳʭ ʢʦʨʤʦʚ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʣʘʜʳʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʩ ʘʧʨʝʣʷ ʜʦ ʩʝʨʝʜʠʥʳ 

ʠʶʥʷ ʠ ʩ ʩʝʨʝʜʠʥʳ ʩʝʥʪʷʙʨʷ ʧʦ ʥʦʷʙʨʴ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɿʜʝʩʴ, ʧʨʠ ʩʪʨʘʚʣʠʚʘʥʠʠ ʪʨʘʚʦ-

ʩʪʦʷ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʠʣʠ ʩʢʘʰʠʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʢʦʣʦʰʝʥʠʷ ʟʣʘʢʦʚʳʭ ï ʙʫʪʦʥʠʟʘʮʠʠ ï 

ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʙʦʙʦʚʳʭ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʪʝʧʠ ʧʦ ʚʩʝʤ ʘʩʩʦʮʠʘʮʠʷʤ ʜʘʝʪ ʥʝ ʤʝʥʝʝ 1,5-

2,0 ʦʪʘʚ ʠʣʠ ʦʜʥʦʛʦ ʫʢʦʩʘ ʩʝʥʘ ʩ ʩʝʨʝʜʠʥʳ ʤʘʷ ʜʦ ʩʝʨʝʜʠʥʳ ʠʶʥʷ ʠ ʦʜʥʦʡ ʦʪʘʚʳ ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʘʚʦʩʪʦʷ ʥʘ ʦʩʥʦʚʝ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ ʠ ʨʘʡʛʨʘʩʘ ʤʥʦʛʦ-

ʫʢʦʩʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʚʠʜʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʯʝʪʳʨʝʭʢʦʤʧʦ-

ʥʝʥʪʥʦʡ ʪʨʘʚʦʩʤʝʩʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʙʳʣ ʚʢʣʶʯʝʥ ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʟʣʠʯʠʷ ʩ ʪʨʘʚʦʩʤʝʩʷʤʠ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʟʣʘʢʦʤ ʙʳʣ ʨʘʡʛʨʘʩ ʤʥʦʛʦʫʢʦʩ-

ʥʳʡ. ʋʨʦʞʘʡʥʦʩʪʴ ʬʠʪʦʮʝʥʦʟʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʢʦʩʪʨʝʮʦʤ ʙʝʟʦʩʪʳʤ, ʙʳʣʘ ʚʳʰʝ, ʯʝʤ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʩ ʨʘʡʛʨʘʩʦʤ ʤʥʦʛʦʫʢʦʩʥʳʤ. 

ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʞʠʟʥʠ ʫʣʫʯ-

ʰʝʥʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʪʨʘʚʦʩʤʝʩʷʭ 

ʙʳʣʦ ʟʘʢʦʥʦʤʝʨʥʦ ʚʳʰʝ ʚ 1,6-2,0 ʨʘʟʘ, ʯʝʤ ʥʘ ʩʪʘʨʦʜʘʚʥʝʤ ʥʝʫʣʫʯʰʝʥʥʦʤ ʪʨʘʚʦʩʪʦʝ 

(ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʤʝʩʝʡ, ʬʘʟʘ  

ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ, 2-ʡ ʛʦʜ ʞʠʟʥʠ (ʚ ʩʨʝʜʥʝʤ ʧʦ 2-ʤ ʟʘʢʣʘʜʢʘʤ) 

ɺʘʨʠʘʥʪ 

ʉʳʨʦʡ 

ʧʨʦ-

ʪʝʠʥ,% 

ʉ -r

ʨʦʡ 

ʞʠʨ, 

% 

ʉʳʨʘʷ 

ʢʣʝʪ-

ʯʘʪʢʘ, 

% 

ɹʕɺ, 

% 

ʉ -r

ʨʘʷ 

ʟʦʣʘ,

% 

ʂʘʨʦ-

ʪʠʥ, 

ʤʛ/ʢʛ 

ʉʘ-

ʭʘʨ, 

% 

ʉʘʭʘʨ 

ʧʨʦʪʝʠʥ 

1.ʂʦʥʪʨʦʣʴ 8,6 2,8 29,5 42,4 16,9 109 6,2 0,64:1 

2.ʈʘʡʛʨʘʩ + 

ʜʦʥʥʠʢ 
13,8 2,8 27,5 40,0 16,1 131 8,0 0,58:1 

3.ʂʦʩʪʨʝʮ + 

ʜʦʥʥʠʢ 
14,0 2,7 26,2 41,8 15,5 135 8,3 0,59:1 

4.ʃʶʮʝʨʥʘ + 

ʜʦʥʥʠʢ 
19,6 3,1 22.2 40,7 14,0 160 10,4 0,55:1 

5. ʂʣʝʚʝʨ + 

ʜʦʥʥʠʢ 
20,1 2,8 20,7 41,2 15,3 160 10,7 0,55:1 

6.ʃʶʮʝʨʥʘ + 

ʨʘʡʛʨʘʩ +  

ʜʦʥʥʠʢ 

17,0 3,4 23,3 44,1 12,4 159 11,0 0,59:1 

7.ʃʶʮʝʨʥʘ + 

ʢʦʩʪʨʝʮ +  

ʜʦʥʥʠʢ 

17,1 3,6 23,2 44,3 12,0 160 10,1 0,65:1 

8.ʂʣʝʚʝʨ + 

ʨʘʡʛʨʘʩ +  

ʜʦʥʥʠʢ 

16,4 3,1 25,4 42,7 12,4 150 11,1 0,60:1 

9.ʂʣʝʚʝʨ +  

ʢʦʩʪʨʝʮ +  

ʜʦʥʥʠʢ 

16,1 3,2 24,4 42,9 13,5 146 9,8 0,61:1 

10.ʂʣʝʚʝʨ + 

ʣʶʮʝʨʥʘ + 

ʨʘʡʛʨʘʩ +  

ʜʦʥʥʠʢ 

16,4 3,2 24,7 43,9 11,9 162 10,2 0,62:1 

11.ʂʣʝʚʝʨ + 

ʣʶʮʝʨʥʘ +  

ʢʦʩʪʨʝʮ +  

ʜʦʥʥʠʢ 

17,3 3,4 23,6 43,7 12,1 164 11,0 0,64:1 

12.ʂʣʝʚʝʨ + 

ʣʶʮʝʨʥʘ + 

ʨʘʡʛʨʘʩ +  

ʢʦʩʪʨʝʮ +  

ʜʦʥʥʠʢ 

16,9 3,7 24,0 44,5 12,0 163 11,0 0,65:1 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʠʪʘʪʝʣʴʥʦʩʪʴ. 

ɺʩʣʝʜʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʩʪʫʧʣʝʥʠʷ ʘʟʦʪʘ ʟʘ ʩʯʝʪ ʧʦʯʚʝʥʥʦʛʦ ʠʩʪʦʯ-

ʥʠʢʘ, ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʥʝʫʣʫʯʰʝʥʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʙʳʣʦ 

ʥʠʟʢʠʤ ʠ ʥʝ ʧʨʝʚʳʰʘʣʦ 8,6%, ʯʪʦ ʥʠʞʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʧʨʠʥʷʪʦʡ ʚ ʢʦʨʤʣʝ-

ʥʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʦʚʝʮ. 
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ɺʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʤʝʩʷʭ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʩʦʜʝʨʞʘ-

ʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ ʜʦʩʪʠʛʘʣʦ 14,0-17,1%, ʯʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʣʦ 

ʧʦʪʨʝʙʥʦʩʪʴ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʪʨʘʚʦʩʤʝʩʝʡ ʪʨʘʚʦʩʤʝʩʴ ʥʘ ʦʩʥʦʚʝ 

ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ ʩ ʫʯʘʩʪʠʝʤ ʪʨʝʭ ʚʠʜʦʚ ʙʦʙʦʚʳʭ ʪʨʘʚ (ʜʦʥʥʠʢ, ʢʣʝʚʝʨ, ʣʶʮʝʨʥʘ) ʦʪ-

ʣʠʯʘʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ. 

ɺ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʤʝʩʷʭ ʩ ʫʯʘʩʪʠʝʤ ʢʦʩʪʨʝʮʘ, ʜʦʥʥʠʢʘ, ʢʣʝʚʝʨʘ, ʣʶʮʝʨ-

ʥʳ ʚ ʧʦʩʝʚʘʭ ʪʨʝʪʴʝʛʦ ʛʦʜʘ ʞʠʟʥʠ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʜʦʩʪʠʛʘʣʦ 11,5-13,6%, 

ʞʠʨʘ ï 2,3-2,7%, ɹʕɺ ï 43,4-44,5%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʢʦʨʤʣʝ-

ʥʠʷ ʂʈʉ ʠ ʦʚʝʮ (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 2 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʤʝʩʝʡ,  

ʬʘʟʘ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ, 3-ʡ ʛʦʜ ʞʠʟʥʠ (ʚ ʩʨʝʜʥʝʤ ʧʦ 2-ʤ ʟʘʢʣʘʜʢʘʤ) 

ɺʘʨʠʘʥʪ 

ʉʳʨʦʡ 

ʧʨʦ-

ʪʝʠʥ,% 

ʉʳʨʦʡ 

ʞʠʨ, 

% 

ʉʳʨʘʷ 

ʢʣʝʪ-

ʯʘʪʢʘ,% 

ɹʕɺ,

% 

ʉʳʨʘʷ 

ʟʦʣʘ,

% 

ʂʘʨʦ-

ʪʠʥ, 

ʤʛ/ʢʛ 

ʉʘ- 

ʭʘʨ, 

% 

ʉʘʭʘʨ 

ʧʨʦʪʝ-

ʠʥ 

1.ʂʦʥʪʨʦʣʴ 8,6 2,4 31,6 42,9 14,8 68 3,5 0,41:1 

2.ʈʘʡʛʨʘʩ + ʜʦʥʥʠʢ 10,9 2,8 28,0 43,1 14,0 90 5,1 0,47:1 

3.ʂʦʩʪʨʝʮ +  

ʜʦʥʥʠʢ 
11,5 3,2 27,2 42,8 15,4 100 6,0 0,52:1 

4.ʃʶʮʝʨʥʘ +  

ʜʦʥʥʠʢ 
14,8 2,9 25,3 42,5 14,6 125 10,3 0,70:1 

5. ʂʣʝʚʝʨ + ʜʦʥʥʠʢ 15,2 2,2 24,0 44,2 14,6 125 8,5 0,56:1 

6.ʃʶʮʝʨʥʘ + 

ʨʘʡʛʨʘʩ + ʜʦʥʥʠʢ 
11,5 2,4 29,0 43,4 13,8 104 7,6 0,66:1 

7.ʃʶʮʝʨʥʘ +  

ʢʦʩʪʨʝʮ + ʜʦʥʥʠʢ 
13,6 2,5 25,8 43,9 14,3 114 8,1 0,60:1 

8.ʂʣʝʚʝʨ + ʨʘʡʛʨʘʩ 

+ ʜʦʥʥʠʢ 
11,4 2,7 28,2 43,5 13,4 104 7,0 0,61:1 

9.ʂʣʝʚʝʨ + 

 ʢʦʩʪʨʝʮ + ʜʦʥʥʠʢ 
11,4 2,2 27,8 44,5 13,6 95 7,0 0,61:1 

10.ʂʣʝʚʝʨ +  

ʣʶʮʝʨʥʘ + ʨʘʡʛʨʘʩ 

+ ʜʦʥʥʠʢ 

12,9 2,3 27,6 43,4 14,3 100 8,0 0,62:1 

11.ʂʣʝʚʝʨ +  

ʣʶʮʝʨʥʘ + 

 ʢʦʩʪʨʝʮ + ʜʦʥʥʠʢ 

14,1 2,9 26,0 44,0 13,8 110 9,6 0,68:1 

12.ʂʣʝʚʝʨ +  

ʣʶʮʝʨʥʘ + ʨʘʡʛʨʘʩ 

+ ʢʦʩʪʨʝʮ +  

 ʜʦʥʥʠʢ 

13,5 2,7 26,0 44,0 13,9 110 9,0 0,67:1 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʘ, ʧʝʨʝʚʘ-

ʨʠʤʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʛʨʫʙʳʭ ʢʦʨʤʦʚ, ʷʚʣʷʝʪʩʷ ʢʣʝʪʯʘʪʢʘ. ʇʦ ʤʝʨʝ ʦʪʢʣʦʥʝ-

ʥʠʷ ʩʨʦʢʦʚ ʫʙʦʨʢʠ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʧʦʟʜʥʠʭ, ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʦʨʤʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ 

ʪʘʢʠʭ ʢʦʨʤʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʬʨʘʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʣʝʛʥʠʥʦʤ, ʘ ʦʙʱʝʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʝʝ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʥʘ ʥʝʫʣʫʯʰʝʥʥʦʤ ʪʨʘʚʦʩʪʦʝ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 32-34%, ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʫʣʫʯʰʝʥʥʦʛʦ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʥʝ ʧʨʝʚʳʰʘʣʦ 26%. ʕʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʚ 

ʥʘʰʝʤ ʦʧʳʪʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʬʘʟʘ ʥʘʯʘʣʘ ʢʦʣʦʰʝʥʠʷ (ʚʳʤʝʪʳʚʘʥʠʷ) ʟʣʘʢʦʚʳʭ ʪʨʘʚ ï 

ʙʫʪʦʥʠʟʘʮʠʠ ï ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʙʦʙʦʚʳʭ ʪʨʘʚ. 

ʅʝʫʣʫʯʰʝʥʥʳʡ ʪʨʘʚʦʩʪʦʡ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʣʣʘʩʪʥʳʭ, ʧʣʦʭʦ ʧʦ-

ʝʜʘʝʤʳʭ ʪʨʘʚ ʠ ʨʘʟʥʦʪʨʘʚʴʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʣ ʪʨʘʚʦʩʪʦʷʤ ʩ ʧʦʜʩʝʷʥʥʳʤʠ ʪʨʘʚʦʩʤʝʩʷʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʩʘʭʘʨʘ 
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ʚ ʤʘʩʩʝ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʪʦʝʚ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 9,8-11% ʚʦ ʚʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ ʜʦ 7,6-

8,1% ʚ ʪʨʝʪʠʡ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʚʳʨʘʱʝʥʥʦʛʦ ʢʦʨʤʘ ʦʪʚʦʜʠʪʩʷ ʩʘʭʘʨʦ-

ʧʨʦʪʝʠʥʦʚʦʤʫ ʦʪʥʦʰʝʥʠʶ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʣʠʟʢʠʤ ʢ 0,65-0,70 : 1. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣ. 1 ʠ 2), ʩʘʭʘʨʦ-ʧʨʦʪʝʠʥʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʚʦ ʚʩʝʭ ʠʟʫʯʘʝ-

ʤʳʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʦ ʙʣʠʟʢʠʤ ʢ ʥʦʨʤʝ, ʥʦ ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʥʝʫʣʫʯʰʝʥʥʦʤ 

ʪʨʘʚʦʩʪʦʝ ʙʳʣʠ ʚ 1,5-2,0 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʪʦʷʭ.  

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʳʨʘʱʝʥʥʦʛʦ ʢʦʨʤʘ ʪʨʘʚʦʩʤʝʩʝʡ ʷʚʠʣʦʩʴ ʪʘʢʞʝ ʪʦ, 

ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚʩʝʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʧʦ ʛʦʜʘʤ ʞʠʟʥʠ ʠʤʝʣʦ 

ʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʝʣʠ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ, ʛʦʜʘ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ʠ ʩʣʦʞʠʚʰʠʭʩʷ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ.  

ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ (ɺʕ) ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ (ʆʕ) ʚ ʨʘʟʣʠʯʥʳʭ ʪʨʘʚʦ-

ʩʤʝʩʷʭ ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʠʡ ʩʙʦʨ ʠ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʚʳ-

ʨʘʱʝʥʥʦʛʦ ʢʦʨʤʘ, ʢʦʪʦʨʳʡ ʚʦ ʚʩʝ ʛʦʜʳ ʞʠʟʥʠ ʦʪʣʠʯʘʣʩʷ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘ-

ʪʝʣʴʥʦʩʪʴʶ ï ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘʭʦʜʠʣʦʩʴ ʥʘ 

ʫʨʦʚʥʝ 8,2-8,5 ʄɼʞ (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3 ï ɸʛʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚʦʩʤʝʩʝʡ ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʩʪʘʨʦʜʘʚʥʠʭ ʩʝʥʦʢʦʩʦʚ (ʩʨʝʜʥʝʝ ʧʦ 2-ʤ ʟʘʢʣʘʜʢʘʤ) 

ɺʘʨʠʘʥʪ 

ɺʳʭʦʜ 

ʩʫʭʦʛʦ 

ʚʝʱ-ʚʘ, 

ʪ/ʛʘ 

ɿʘʪʨʘʪʳ 

cʦʚʦʢʫ-

ʧʥʦʡ 

ʵʥʝʨʛʠʠ, 

ɻɼʞ/ʛʘ 

ɺ ʭrʦʜ 

ʚʘʣʦʚʦʡ 

ʵʥʝʨʛʠʠ, 

ɻɼʞ/ʛʘ 

ɺʳʭʦʜ 

ʦʙʤʝʥ. 

ʵʥʝʨʛʠʠ, 

ɻɼʞ/ʛʘ 

ʕʥʝʨʛʦ-

ʝʤʢʦʩʪʴ 

ʩʫʭʦʛʦ 

ʚʝʱ-ʚʘ, 

ʄɼʞ/ʢʛ 

ʏʠʩʪʳʡ 

ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʡ 

ʜʦʭʦʜ, 

ɻɼʞ/ʛʘ 

1.ʂʦʥʪʨʦʣʴ 1,3 3,5 12,1 7,9 2,7 4,4 

2.ʈʘʡʛʨʘʩ + ʜʦʥʥʠʢ 2,3 4,6 29,1 19,5 2,0 14,9 

3.ʂʦʩʪʨʝʮ + ʜʦʥʥʠʢ 2,7 4,9 32,1 21,2 1,7 16,3 

4.ʃʶʮʝʨʥʘ + ʜʦʥʥʠʢ 2,7 5,0 34,2 23,3 1,8 18,3 

5. ʂʣʝʚʝʨ + ʜʦʥʥʠʢ 2,2 4,9 26,4 19,3 2,0 14,4 

6.ʃʶʮʝʨʥʘ + ʨʘʡʛʨʘʩ  

+ ʜʦʥʥʠʢ 
2,5 5,4 31,5 21,4 2,1 16,0 

7.ʃʶʮʝʨʥʘ + ʢʦʩʪʨʝʮ 

 + ʜʦʥʥʠʢ 
2,9 5,7 34,0 23,1 1,9 17,4 

8.ʂʣʝʚʝʨ + ʨʘʡʛʨʘʩ +  

ʜʦʥʥʠʢ 
2,2 5,2 25,7 20,4 2,3 15,2 

9.ʂʣʝʚʝʨ + ʢʦʩʪʨʝʮ 

 + ʜʦʥʥʠʢ 
2,7 5,5 32,7 24,5 2,0 19,0 

10.ʂʣʝʚʝʨ + ʣʶʮʝʨʥʘ  

+ ʨʘʡʛʨʘʩ + ʜʦʥʥʠʢ 
2,6 5,7 34,0 23,0 2,2 17,3 

11.ʂʣʝʚʝʨ + ʣʶʮʝʨʥʘ  

+ ʢʦʩʪʨʝʮ + ʜʦʥʥʠʢ 
3,2 6,5 41,7 28,6 2,1 22,9 

12.ʂʣʝʚʝʨ + ʣʶʮʝʨʥʘ 

 + ʨʘʡʛʨʘʩ + ʢʦʩʪʨʝʮ 

 + ʜʦʥʥʠʢ 

2,9 6,4 39,6 26,0 2,2 19,6 

 

ɸʛʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʣʫʯʰʝʥʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʩʪʘʨʦʜʘʚʥʠʭ ʜʝʛʨʘʜʠʨʦʚʘʥ-

ʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʟʦʥʳ ʩʫʭʠʭ ʩʪʝʧʝʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʨʦʜʘʚʥʠʭ 

ʩʝʥʦʢʦʩʦʚ ʧʫʪʝʤ ʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦ.  

 ɺ ʩʚʷʟʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 20,4-28,6 ɻɼʞ/ʛʘ ʆʕ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʭ ʜʣʷ ʫʩʣʦʚʠʡ ʟʦʥʳ ʪʨʘʚ ʙʦʙʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨ-
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ʛʠʠ ʥʘ ʩʦʟʜʘʥʠʝ ʫʢʦʩʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʦʢʫʧʘʣʠʩʴ ʯʠʩʪʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʜʦʭʦʜʦʤ ʚ 2,9-

3,5 ʨʘʟ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʥʝ ʧʨʝʚʳ-

ʰʘʣʠ 5,2-6,4 ɻɼʞ/ʛʘ, ʠʣʠ ʙʳʣʠ ʚʳʰʝ ʪʦʣʴʢʦ ʚ 1,5-1,8 ʨʘʟʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʚʳʨʦʜʠʚʰʠʭʩʷ ʪʨʘʚʦ-

ʩʪʦʝʚ ʟʘ ʩʯʝʪ ʧʦʜʩʝʚʘ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʤʝʩʝʡ ʚ ʦʙʨʘʙʦʪʘʥʥʫʶ ʜʝʨʥʠʥʫ ʩ ʫʯʘʩʪʠ-

ʝʤ 1-2 ʚʠʜʦʚ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʠ 3 ʚʠʜʦʚ ʙʦʙʦʚʳʭ ʪʨʘʚ ʩ ʨʘʟʥʳʤ ʧʦ ʚʨʝʤʝʥʠ ʧʝʨʠʦʜʦʤ 

ʢʦʨʤʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʣʦ ʟʘ 2-3 ʛʦʜʘ ʙʳʩʪʨʫʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʪʝʧʥʳʭ 

ʫʛʦʜʠʡ. ɿʣʘʢʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʩʦʩʪʘʚʝ ʪʨʘʚʦʩʤʝʩʝʡ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʘʜʘʧʪʘʮʠʦʥ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʛʘʨʘʥʪʠʨʫʶʱʠʤʠ ʩʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚʳ-

ʨʘʱʝʥʥʦʛʦ ʢʦʨʤʘ ʚ ʛʦʜʳ ʩ ʨʘʟʥʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ.  
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ʉʊʈʋʂʊʋʈɸ ʇʆʏɺʓ ʀ ɽɽ ʋʉʊʆʁʏʀɺʆʉʊʔ ʂ ʕʈʆɿʀʀ ʇʈʀ ʆʉʅʆɺʅʆʁ 

ʆɹʈɸɹʆʊʂɽ ʈɸɿʃʀʏʅʓʄʀ ʆʈʋɼʀʗʄʀ  

ɺ ɿɺɽʅɽ ʉ ɿɸʅʗʊʓʄ ʇɸʈʆʄ 
 

ʖ.ɸ. ʂʫʟʳʯʝʥʢʦ, ɸ.ʂ. ʂʦʙʦʟʝʚ 
 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠ ʨʘʙʦʪʝ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ ʦʪʚʘʣʴʥʦʛʦ ʠ ʙʝʟʦʪ-

ʚʘʣʴʥʦʛʦ ʪʠʧʦʚ.  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛ-

ʨʝʛʘʪʦʚ ʚ ʩʣʦʝ 0-20 ʩʤ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ï ʚ ʩʨʝʜʥʝʤ 45% ʠ ʧʨʠ ʦʙ-

ʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ï 52,3%, ʘ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ï 39,3%, ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘ-

ʯʝʥʠʝ ʧʦʣʫʯʝʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʢʣʦʥʥʦʡ ʩʪʦʡʢʦʡ ʪʠʧʘ çʇʘʨʘʧʣʘʫè ï 34,4%. ʈʘʩʧʳʣʝ-

ʥʠʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ (ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʤʝʥʝʝ 1 ʤʤ) ʚ ʩʣʦʝ 0-10 ʩʤ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜ-

ʥʝʤ ʧʦ ʦʪʚʘʣʴʥʳʤ ʦʙʨʘʙʦʪʢʘʤ 30,1% ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ï 30,9%, ʘ ʧʨʠ ʙʝʟʦʪʚʘʣʴ-

ʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ï 26,0%, ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʢʣʦʥʥʦʡ 

ʩʪʦʡʢʦʡ ʪʠʧʘ çʇʘʨʘʧʣʘʫè ï 27,8 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʦʰʝʥʠʷ ʧʦʯʚʳ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦ-

ʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʩʣʦʝ 0-10 ʩʤ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʪʚʘʣʴʥʳʤ ʦʙʨʘʙʦʪʢʘʤ 55,4% 

ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ï 53%, ʘ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ï 50,4 %, ʦʜʥʘʢʦ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʣʫʛʘʤʠ ʩ ʢʫʣʴʪʫʨʥʳʤʠ ʠ ʚʠʥʪʦʚʳʤʠ ʦʪʚʘʣʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴ-

ʢʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʤʝʥʝʝ 0,25 ʤʤ ʚ ʩʣʦʝ 0-10 ʩʤ ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ï 43,6 ʠ 45,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʃʫʯʰʘʷ ʚʝʪʨʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʙʝʟʦʪʚʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ  (ʚ ʩʨʝʜʥʝʤ Q = 2,5 ʛ), ʧʨʠ  ʵʪʦʤ ʥʘ  

ʚʘʨʠʘʥʪʝ  ʩ  ʥʘʢʣʦʥʥʦʡ  ʩʪʦʡʢʦʡ,  ʠʤʝʶʱʝʤ ʙʦʣʴʰʦʝ  ʢʦʣʠʯʝʩʪʚʦ  ʩʪʝʨʥʠ ʠ ʚʳʩʦʢʫʶ 

ʢʦʤʢʦʚʘʪʦʩʪʴ  ʧʦʚʝʨʭʥʦʩʪʠ  ʧʦʣʷ, Q = 0,85 ʛ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ, ʵʨʦʟʠʷ ʧʦʯʚʳ, ʦʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʟʘ-

ʥʷʪʳʡ ʧʘʨ 
 

STRUCTURE OF THE SOIL AND  ITS STABILITY TO EROSION  

AT THE MAIN TREATMENT OF VARIOUS TOOLS  

IN THE LINK WITH FULL FALLOW  
 

Yu.A. Kuzychenko, A.K. Kobozev 
 

In the article results of researches on an estimation of structural parametres of arable soil 

layer are given at work of tillage tools of moldboard and non- moldboard types. It has been 

established that the greatest number of agronomically valuable aggregates in the 0-20 cm lay-

er is observed in the moldboard treatment on average of 45%,  52,3% in the treatment with 

tiller and 39,3% in the case of non- mold board treatment, the lowest value was obtained by 

treatment with inclined ñParaplauò tool post ï 34,4%. Dispersion of the upper layer (the con-

tent of aggregates less than 1 mm) in the 0-10 cm layer amounted to an average of 30,1% in 

the moldboard treatments and 30,9% of the tiller treatment and 26,0% in the case of non- 

mold board treatment, the lowest value was obtained at the treatment with an inclined ñPara-

plauò tool pʦst ï 27,8%. As a result of the soil crumbling, the content of waterproof aggre-

gates in the 0-10 cm layer amounted to an average of 55,4% for moldboard treatments and 

53% in the treatment with tiller and 50,4% in the case of non- moldboard treatments, but 

when cultivating the soil by plows with digger and screw moldboard a slighfly smaller num-

ber of water-resistant aggregates is observed, less than 0,25 mm in the 0-10 cm layer, in com-

parison with other variants 43,6 and 45,5%, respectively. The best wind resistance is estab-

https://doi.org/10.25930/h3z0-td61
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lished on the non- moldboard treatment variants (on average, Q = 2,5 g), while in the variant 

with an inclined tool post having a large amount of stubble and high lumpiness of the field 

surface Q = 0,85 g. 

Key words: soil structure, soil erosion, basic tillage, full fallow 
 

ɺʚʝʜʝʥʠʝ. ɺ ʵʨʦʟʠʦʥʥʦ ʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʷ  ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ ʢʫʣʴʪʫʨ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʦʛʦ ʫʚʷʟʘʥʘ ʩ ʧʨʠʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ 

ʧʨʠʤʝʥʷʝʤʳʤʠ ʦʨʫʜʠʷʤʠ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ [1, 2]. ʅʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʣʫʛʘʤʠ 

ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ 

ʙʝʟʦʪʚʘʣʴʥʦʛʦ ʨʳʭʣʝʥʠʷ ʧʦʯʚʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʫʜʠʡ ʥʦʚʦʛʦ ʪʠʧʘ:  ʧʣʦʩʢʦʨʝʟʘ ʇɻ-

3-100, ʯʠʟʝʣʴʥʦʛʦ ʧʣʫʛʘ ʇʏ-4,5,  ʦʨʫʜʠʷ ʩʦ ʩʪʦʡʢʘʤʠ ʉʠʙʀʄʕ ʠ ʥʘʢʣʦʥʥʳʤʠ ʩʪʦʡʢʘʤʠ 

ʪʠʧʘ çʇʘʨʘʧʣʘʫè,  ʧʦʯʚʦʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥ ʦʩʪʘʚʣʝʥʠʝʤ ʥʘ ʧʦʣʝ 

ʩʪʝʨʥʠ,  ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʦʚʳʰʝʥʠʶ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʳ. ʇʦ 

ʜʘʥʥʳʤ  ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ [3, 4], ʦʙʨʘʙʦʪʢʘ ʧʣʦʩʢʦʨʝʟʦʤ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ, ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ, ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʨʦʟʠʦʥʥʦ ʦʧʘʩʥʳʭ ʯʘʩʪʠʮ, ʧʨʠ ʵʪʦʤ ʤʫʣʴʯʠ-

ʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʩʣʦʷ, ʘ ʜʝʬʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʤʝʥʴʰʘʶʪʩʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʤʳʚ ʧʦʯʚʳ, ʦʩʦʙʝʥʥʦ ʪʘʣʳʤʠ ʚʦʜʘ-

ʤʠ, ʧʨʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʥʠʞʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʦʡ ʚʩʧʘʰʢʦʡ [5]. 

ʇʨʦʪʠʚʦʨʝʯʠʚʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʝ-

ʩʪʚʫʝʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʵʪʦʡ ʦʙʨʘʙʦʪʢʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ 

ʧʦʯʚʳ ʠ ʩʦʟʜʘʝʪʩʷ ʣʫʯʰʠʡ ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʧʨʠ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʜ ʦʟʠ-

ʤʫʶ ʧʰʝʥʠʮʫ [6]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ 

ʧʦʯʚʳ ʠ  ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʧʨʠ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʟʣʠʯ-

ʥʳʤʠ ʦʨʫʜʠʷʤʠ ʚ ʟʚʝʥʝ ʩ ʟʘʥʷʪʳʤ ʧʘʨʦʤ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʦ-

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʫʩʪʦʡʯʠʚʫʶ ʢ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʅʀʀʉʍ. ʊʠʧ ʧʦʯʚʳ 

ï ʯʝʨʥʦʟʝʤ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ;  ʘʙʩʦʣʶʪʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ 

14%; ʩʨʝʜʥʷʷ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ 3,5 ʤʇʘ. ʉʝʚʦʦʙʦʨʦʪ: ʟʘʥʷʪʳʡ ʧʘʨ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï 

ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʀʩʧʳʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʨʫʜʠʷ: ʧʣʫʛ ʇʃʅ-5-35 ʩ ʢʫʣʴʪʫʨʥʳʤʠ ʦʪ-

ʚʘʣʘʤʠ (ʢʦʥʪʨʦʣʴ); ʧʣʫʛ ʇʃʅ-4-35 ʩ ʚʠʥʪʦʚʳʤʠ ʦʪʚʘʣʘʤʠ; ʧʣʫʛ ʩʦ ʩʪʦʡʢʘʤʠ ʉʠʙʀʄʕ; 

ʯʠʟʝʣʴʥʳʡ ʧʣʫʛ ʇʏ-4,5; ʧʣʦʩʢʦʨʝʟ-ʛʣʫʙʦʢʦʨʳʭʣʠʪʝʣʴ ʇɻ-3-100; ʧʣʫʛ ʇʃʅ-4-35 ʩ 

ʥʘʢʣʦʥʥʳʤʠ ʩʪʦʡʢʘʤʠ ʪʠʧʘ çʇʘʨʘʧʣʘʫè, ʬʨʝʟʘ ʙʦʣʦʪʥʘʷ ʌɹʅ ï 1,5. ʂʨʠʪʝʨʠʷʤʠ ʦʮʝʥ-

ʢʠ ʨʘʩʧʳʣʝʥʥʦʩʪʠ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ: ʩʦʜʝʨʞʘʥʠʝ ʯʘʩʪʠʮ ʤʝʥʝʝ 1 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʥʝ ʙʦʣʝʝ 

35%, ʘ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʙʦʣʝʝ 0,25 ʤʤ ʥʝ ʥʠʞʝ 40% [7]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʩʣʦʝ 0-20 ʩʤ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ 

ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ï ʚ ʩʨʝʜʥʝʤ 45% ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ï 52,3%, ʘ ʧʨʠ ʙʝʟʦʪ-

ʚʘʣʴʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ï 39,3%, ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʥʘʢʣʦʥʥʦʡ ʩʪʦʡʢʦʡ ʪʠʧʘ çʇʘʨʘʧʣʘʫè ï 34,4% (ʪʘʙʣ. 1).  

ʇʨʠ ʵʪʦʤ ʨʘʩʧʳʣʝʥʠʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ (ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʤʝʥʝʝ 1 ʤʤ) ʚ ʩʣʦʝ 0 ï 

10 ʩʤ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʪʚʘʣʴʥʳʤ ʦʙʨʘʙʦʪʢʘʤ 30,1 % ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ï 

30,9%, ʘ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ï 26,0%, ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʦ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʢʣʦʥʥʦʡ ʩʪʦʡʢʦʡ ʪʠʧʘ çʇʘʨʘʧʣʘʫè ï 27,8 %.  
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ʊʘʙʣʠʮʘ 1 ï ʉʪʨʫʢʪʫʨʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʧʦʩʣʝ ʦʩʥʦʚʥʦʡ  

ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʤʠ ʦʨʫʜʠʷʤʠ 

ɺʘʨʠ- 

ʘʥʪʳ 

ʆʨʫʜʠʷ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 

ʉʣʦʡ 

ʧʦʯʚʳ, 

ʩʤ 

ʉʫʭʦʡ ʨʘʩʩʝʚ, % ɺʦʜʦʧʨʦʯʥʦʩʪʴ,% 

10-1 ʤʤ 
ʤʝʥʝʝ 

1 ʤʤ 

ʙʦʣʝʝ 

0,25 ʤʤ 

ʤʝʥʝʝ 

0,25 ʤʤ 

1 
ʌʨʝʟʘ 

ʌɹʅ-1,5 

0-10 

10-20 

20-30 

52,2 

52,4 

25,4 

30,9 

32,7 

8,8 

53,0 

55,8 

65,2 

47,0 

44,2 

34,8 

2 
ʇʣʦʩʢʦʨʝʟ 

ʂʇɻ-2-150 

0-10 

10-20 

20-30 

37,9 

40,2 

43,7 

25,6 

16,5 

12,7 

53,2 

52,5 

51,5 

46,8 

47,5 

48,5 

3 

ʇʣʫʛ  

ʯʠʟʝʣʴʥʳʡ 

ʇʏ-4,5 

0-10 

10-20 

20-30 

40,6 

46,0 

36,5 

25,1 

20,6 

12,2 

51,2 

48,8 

64,2 

48,8 

51,2 

35,8 

4 
ʇʣʫʛ ʩʦ ʩʪʦʡʢʘʤʠ 

ʉʠʙʀʄʕ 

0-10 

10-20 

20-30 

39,1 

41,4 

32,3 

25,6 

16,4 

7,8 

46,9 

51,8 

69,1 

53,1 

48,2 

30,9 

5 
ʇʣʫʛ ʩ ʚʠʥʪʦʚʳʤʠ 

ʦʪʚʘʣʘʤʠ 

0-10 

10-20 

20-30 

45,3 

44,4 

46,9 

27,5 

22,5 

14,9 

54,5 

54,9 

63,4 

45,5 

45,1 

36,6 

8 
ʇʣʫʛ ʩ ʥʘʢʣʦʥ- 

ʥʳʤʠ ʩʪʦʡʢʘʤʠ 

0-10 

10-20 

20-30 

34,4 

34,9 

41,5 

27,8 

14,1 

13,4 

50,2 

54,0 

60,5 

49,8 

46,0 

39,5 

9 

ʇʣʫʛ ʩ ʢʫʣʴʪʫʨʥʳ-

ʤʠ ʦʪʚʘʣʘʤʠ ʇʃʅ-

5-35 

0-10 

10-20 

20-30 

40,0 

50,9 

13,2 

32,8 

28,6 

13,2 

56,4 

44,7 

60,1 

43,6 

55,3 

39,9 
 

ʉʦʜʝʨʞʘʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʙʦʣʝʝ 0,25 ʤʤ ʟʘʚʠʩʠʪ 

ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʦʨʫʜʠʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʢʨʦʰʝʥʠʷ ʧʦʯʚʳ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʩʣʦʝ 0-10 ʩʤ ʩʦʩʪʘ-

ʚʠʣʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʪʚʘʣʴʥʳʤ ʦʙʨʘʙʦʪʢʘʤ 55,4% ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ï 53%, ʘ ʧʨʠ 

ʙʝʟʦʪʚʘʣʴʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ï 50,4%, ʦʜʥʘʢʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʣʫʛʘʤʠ ʩ ʢʫʣʴʪʫʨʥʳ-

ʤʠ ʠ ʚʠʥʪʦʚʳʤʠ ʦʪʚʘʣʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʧʨʦʯʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʤʝʥʝʝ 0,25 ʤʤ ʚ ʩʣʦʝ 0-10 ʩʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ï 43,6 ʠ 

45,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʵʨʦʜʠʨʫʝʤʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ ɽ.ʀ. ʐʠʷʪʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪ  ʫʩʣʦʚʠʝ, 

ʯʪʦ ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʵʨʦʜʠʨʫʝʤʦʩʪʠ Q < 50 ʛ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʚʝʪʨʦʫʩʪʦʡʯʠʚʳʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʪʘʙʣ. 2) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʤ-

ʢʦʚʘʪʦʩʪʴ ʩʪʨʫʢʪʫʨʳ (ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʙʦʣʝʝ 1 ʤʤ) ʩʣʦʷ ʧʦʯʚʳ 0-5 ʩʤ  ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚʳʰʝ ʧʨʠ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ʌɹʅ-1,5-78,2%, ʘ ʩʘʤʦʝ 

ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʯʠʟʝʣʝʤ ʇʏ ï 4,5-65,2%. ʅʘʠʙʦʣʴʰʠʡ ʚʝʩ ʩʪʝʨʥʠ ʩ ʝʜʠ-

ʥʠʮʳ ʧʣʦʱʘʜʠ (ʤ
2
) ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʳʭ ʦʙʨʘʙʦʪʢʘʭ (ʚ ʩʨʝʜʥʝʤ 49,6 ʛ), ʯʪʦ 

ʚʳʰʝ, ʯʝʤ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ, ʥʘ 9,3%. ʃʫʯʰʘʷ ʚʝʪʨʦʫʩʪʦʡʯʠʚʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʙʝʟ-

ʦʪʚʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ  (ʚ ʩʨʝʜʥʝʤ Q = 2,5 ʛ), ʧʨʠ ʵʪʦʤ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʘʢʣʦʥ-

ʥʦʡ ʩʪʦʡʢʦʡ, ʠʤʝʶʱʝʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʥʠ ʠ ʚʳʩʦʢʫʶ ʢʦʤʢʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʦʣʷ, Q = 0,85 ʛ. ʅʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʵʨʦʜʠʨʫʝʤʦʩʪʠ (Q = 5,2 ʛ) ʦʪʤʝʯʘʝʪʩʷ 

ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʪʚʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʦʢ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ï 1,7 ʛ.  
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ʊʘʙʣʠʮʘ 2 ï ʉʪʝʧʝʥʴ ʵʨʦʜʠʨʫʝʤʦʩʪʠ ʧʦʯʚʳ (ʧʦ ɽ.ʀ. ʐʠʷʪʦʤʫ) ʚ ʧʦʣʝ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ (ʚʝʩʝʥʥʷʷ ʚʝʛʝʪʘʮʠʷ) 

ɺʘʨʠ-

ʘʥʪʳ 

ʆʨʫʜʠʷ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 

ʂʦʤʢʦʚʘ-

ʪʦʩʪʴ,  

% 

ɺʝʩ ʩʪʝʨʥʠ, 

ʛ/ʤ
2
 

ʂʦʣʠʯʝ-

ʩʪʚʦ ʩʪʝʨ-

ʥʠ, ʰʪ/ʤ
2 

ʉʪʝʧʝʥʴ 

ʵʨʦʜʠʨʫʝ-

ʤʦʩʪʠ, ʛ 

1 ʌʨʝʟʘ 

ʌɹʅ-1,5 
78,2 40,3 134 1,7 

2 ʇʣʦʩʢʦʨʝʟ 

ʂʇɻ-2-150 
73,8 38,5 128 2,6 

3 ʇʣʫʛ ʯʠʟʝʣʴʥʳʡ 

ʇʏ-4,5 
65,2 43,8 146 4,6 

4 ʇʣʫʛ ʩʦ ʩʪʦʡʢʘʤʠ 

ʉʠʙʀʄʕ 
71,7 50,3 167 2,0 

7 ʇʣʫʛ ʩ ʚʠʥʪʦʚʳʤʠ 

ʦʪʚʘʣʘʤʠ 
72,7 27,7 92,3 4,3 

8 ʇʣʫʛ ʩ ʥʘʢʣʦʥ- 

ʥʳʤʠ ʩʪʦʡʢʘʤʠ 
74,2 66,0 220 0,85 

9 ʇʣʫʛ ʩ ʢʫʣʴʪʫʨ-

ʥʳʤʠ ʦʪʚʘʣʘʤʠ 

ʇʃʅ-5-35 

74,7 13,1 44 6,2 

 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʩʣʦʝ 0-

20 ʩʤ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ï ʚ ʩʨʝʜʥʝʤ 45% ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ï 

52,3%, ʘ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ï 39,3%, ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʦ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʢʣʦʥʥʦʡ ʩʪʦʡʢʦʡ ʪʠʧʘ çʇʘʨʘʧʣʘʫè ï 34,4%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʦʰʝʥʠʷ 

ʧʦʯʚʳ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʩʣʦʝ 0-10 ʩʤ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʪ-

ʚʘʣʴʥʳʤ ʦʙʨʘʙʦʪʢʘʤ 55,4% ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ï 53%, ʘ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʳʭ ʦʙʨʘ-

ʙʦʪʢʘʭ ï 50,4%. ʃʫʯʰʘʷ ʚʝʪʨʦʫʩʪʦʡʯʠʚʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʙʝʟʦʪʚʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʦʙʨʘʙʦʪʢʠ  (ʚ ʩʨʝʜʥʝʤ Q=2,5 ʛ), ʧʨʠ ʵʪʦʤ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʘʢʣʦʥʥʦʡ ʩʪʦʡʢʦʡ, ʠʤʝʶʱʝʤ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʥʠ ʠ ʚʳʩʦʢʫʶ ʢʦʤʢʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ, Q=0,85 ʛ. 
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ʖ.ɸ. ʂʫʟʳʯʝʥʢʦ, ɸ.ʂ. ʂʦʙʦʟʝʚ 
 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʨʘʪʥʦʩʪʠ 

ʧʨʦʭʦʜʘ ʤʘʰʠʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʧʦ ʧʦʣʶ  ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ, ʧʣʦʱʘʜʠ 

ʫʧʣʦʪʥʝʥʠʷ ʠʤʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʠ  ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʧʦʩʣʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʧʦʣʝ-

ʚʦʤ ʟʚʝʥʝ ʩʝʚʦʦʙʦʨʦʪʘ. ɻʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ ʥʘʙʦʨʘ ʦʧʝʨʘʮʠʡ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ,  ʯʪʦ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʧʦ ʧʘʨʫ ʜʚʫʢʨʘʪʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ 15% ʧʣʦʱʘʜʠ, ʪʨʝʭʢʨʘʪʥʦʤʫ ï 12%, 

ʰʝʩʪʠʢʨʘʪʥʦʤʫ ï 5%, ʥʝ ʫʧʣʦʪʥʷʝʪʩʷ 18% ʧʣʦʱʘʜʠ ʧʦʣʷ. ʇʣʦʱʘʜʴ 2- ʠ 3-ʢʨʘʪʥʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʚʦʟʜʝʣʳʚʘ-

ʥʠʠ ʦʟʠʤʳʭ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʦʜʠʪʴ ʤʝʞʜʫʨʷʜʥʳʝ ʢʫʣʴʪʠʚʘʮʠʠ. ʇʨʠ ʣʫʱʝ-

ʥʠʠ ʩʪʝʨʥʠ ʪʷʞʝʣʦʡ ʜʠʩʢʦʚʦʡ ʙʦʨʦʥʦʡ ɹɼʊ-3, ʧʨʠ ʠʩʭʦʜʥʦʡ  ʚʣʘʞʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ  

0-30 ʩʤ, ʨʘʚʥʦʡ 14%,  ʥʘʙʣʶʜʘʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ ʩʣʦʷ ʧʦʯʚʳ 10-20 ʩʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʟʥʘʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʦʝ ʜʦ ʦʙʨʘʙʦʪʢʠ, ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʛ/ʩʤ
3
. ʇʨʠ 

ʵʪʦʤ ʚ ʩʣʦʝ 20-30 ʩʤ ʠʟʤʝʥʝʥʠʡ ʚ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʇʨʠ ʙʦʣʝʝ ʚʣʘʞʥʦʡ 

ʧʦʯʚʝ (19,5%) ʥʘʙʣʶʜʘʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ ʢʘʢ ʚ ʩʣʦʝ 10-20 ʩʤ (ʥʘ 0,06 ʛ/ʩʤ
3 
), ʪʘʢ ʠ ʚ ʩʣʦʝ 

20-30 ʩʤ (ʥʘ 0,04 ʛ/ʩʤ
3
). ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ 14%, ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢ-

ʪʫʨʥʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ʥʘ 18-20 ʩʤ ʥʠʞʝ ʥʘ 0,38 ʝʜʠʥʠʮ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʚʘʣʴ-

ʥʦʡ ʚʩʧʘʰʢʦʡ, ʘ ʧʣʦʪʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ  ʚʳʰʝ ʥʘ 0,02 ʛ/ʩʤ
3
 ʠ 3,2 

ʢʛ/ʩʤ
2
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ, ʦʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ,   ʟʚʝʥʦ ʩʝʚʦʦʙʦ-

ʨʦʪʘ 
 

SOIL COMPACTNESS IN THE PROCESS OF ITS MAIN TREATMENT  

IN THE FIELD LINK OF THE CROP ROTATION  
 

Yu.A. Kuzychenko, A.K. Kobozev 
 

The article presents the data of scientific researches on the determination of the multi-

plicity of the passage of machine aggregates along the field in the process of crop cultivation, 

the area of their compactness of the upper layer and the hardness of the soil after the main 

treatment in the field link of the crop rotation. With the help of semigraphical method, taking 
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into account the minimum required set of operations, it was found that when cultivating win-

ter wheat on fallʦw  double exposure is exposed to 15% of the area, three times to 12%, six 

times to 5%, it is not compressed 18% of the field area. The areas of 2-fold and 3-fold com-

paction when cultivating corn for grain is somewhat higher than in the cultivation of winter 

crops, since it is necessary to conduct interrow cultivation. When the stubble is harvested by a 

heavy BDT-3 disc harrow, with a moisture content of the arable layer of 0-30 cm equal to 

14%, 10-20 cm thick soil layer is compacted in comparison with value of the density in this 

layer before treatment, the increase is 0,5 g/cm
3
. At the same time, no changes in soil density 

are observed in the 20-30 cm layer. With a more humid soil (19,5%), a compaction is ob-

served both in the 10-20 cm layer (by 0,06 g/cm
3
) and in the 20-30 cm layer (by 0,04 g/cm

3
). 

When the moisture content of the arable layer is 14%, the structural factor when working with 

a milling cutter by 18-20 cm is lower by 0,38 units compared to the moldboard plowing, and 

the density and hardness in the subsoil layer are higher by 0,02 g/cm
3
 and 3,2 kg/cm

2
. 

Key words: soil compaction, basic soil cultivation, a link of crop rotation 
 

ɺʚʝʜʝʥʠʝ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʚʷʟʘʥʥʘʷ ʩ  

ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʪʨʫʜʘ, ʚʳʟʚʘʣʘ 

ʧʦʷʚʣʝʥʠʝ ʥʘ ʧʦʣʷʭ ʥʦʚʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ ʠ ʪʨʘʢʪʦʨʦʚ ʩ ʙʦʣʴʰʦʡ 

ʫʜʝʣʴʥʦʡ ʤʘʩʩʦʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʧʣʦʪʥʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʧʦʯʚʫ.  ʇʨʠ ʵʪʦʤ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʦʪ ʫʧʣʦʪʥʷʶʱʝʛʦ ʜʘʚʣʝʥʠʷ ʢʦʣʝʩ ʠ ʩʘʤʠʭ ʦʨʫʜʠʡ, ʥʦ ʠ 

ʦʪ ʢʨʘʪʥʦʩʪʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʯʠʩʣʘ ʧʨʦʭʦʜʦʚ ʧʦ ʧʦʣʶ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣ-

ʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʣʝʩ (ʛʫʩʝʥʠʮ) ʪʨʘʢʪʦʨʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʩʘʤʠʭ ʤʘʰʠʥ 

ʥʘ ʧʦʯʚʫ ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ 50é60 ʩʤ. ɺ 

ʦʧʳʪʘʭ ɺʀʄ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʂʫʙʘʥʠ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʩʧʣʦʰʥʦʤ ʧʦʢʨʳʪʠʠ ʧʦʣʷ ʩʣʝʜʘʤʠ 

ʪʨʘʢʪʦʨʦʚ ʊ-150ʂ ʠ ʂ-701 ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʩʧʣʦʰʥʦʛʦ ʩʝʚʘ ʩʥʠʞʘʣʘʩʴ ʧʨʠʤʝʨʥʦ 

ʥʘ 1/3, ʘ ʧʨʠ ʯʝʪʳʨʝʭʢʨʘʪʥʦʤ ï ʥʘ 43é45%. ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ, 

ʧʦʩʝʚʘ, ʫʭʦʜʘ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʠ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʨʘʟʣʠʯʥʳʝ ʤʘʰʠʥʳ ʧʨʦʭʦʜʷʪ ʧʦ ʧʦʣʶ 

5é15 ʨʘʟ, ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʩʣʝʜʦʚ ʜʚʠʞʠʪʝʣʝʡ ʵʪʠʭ ʤʘʰʠʥ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ 

ʧʣʦʱʘʜʴ ʧʦʣʝʚʦʛʦ ʫʯʘʩʪʢʘ, 10é12% ʧʣʦʱʘʜʠ ʧʦʣʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʦʪ 6 ʜʦ 

20 ʨʘʟ, 65é80% ï  ʦʪ ʦʜʥʦʛʦ ʜʦ 6 ʨʘʟ ʠ ʪʦʣʴʢʦ 10é15% ʧʣʦʱʘʜʠ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟ-

ʜʝʡʩʪʚʠʶ ʢʦʣʝʩ ʤʘʰʠʥ [1].  ʂʨʦʤʝ ʪʦʛʦ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʨʘʙʦʪʢʝ  ʧʦʯʚʳ ʧʦ ʩʣʝʜʫ ʛʫ-

ʩʝʥʠʯʥʳʭ ʪʨʘʢʪʦʨʦʚ ʚʦʟʨʘʩʪʘʝʪ ʥʘ  25%, ʘ ʧʦ ʩʣʝʜʫ ʢʦʣʝʩʥʳʭ  ï  ʥʘ 65% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʝʫʧʣʦʪʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤ ʪʦʧʣʠʚʥʳʤ ʟʘʪʨʘʪʘʤ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʘ [2].   

 ʅʝʩʤʦʪʨʷ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʢ ʩʘʤʦʨʘʟʫʧʣʦʪʥʝʥʠʶ ʧʦʜ ʜʝʡʩʪʚʠ-

ʝʤ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ, ʚʥʝʩʝʥʠʝ ʙʦʣʴʰʠʭ ʜʦʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʛʣʫʙʦʢʦʝ ʯʠʟʝʣʝʚʘʥʠʝ ʧʦʯʚʳ ʩ ʮʝʣʴʶ ʘʢʪʠʚʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʥʝʡ, ʛʣʫʙʦʢʠʝ ʩʣʦʠ ʧʦʯʚʳ (30é60 ʩʤ ʠ ʙʦʣʝʝ) ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʢʘʧʣʠ-

ʚʘʶʱʝʛʦʩʷ ʩ ʛʦʜʘʤʠ ʫʧʣʦʪʥʝʥʠʷ, ʨʘʟʫʧʣʦʪʥʝʥʠʝ ʵʪʠʭ ʩʣʦʝʚ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʜʣʝʥʥʝʝ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʧʦʥʠʞʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʧʦʯʚʳ. ʄʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʚʠʞʠʪʝʣʝʡ ʥʘ ʧʦʯʚʫ ʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʪʦʣʴʢʦ ʩʦ ʩʪʦʨʦʥʳ ʫʧʣʦʪʥʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʘʢ ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʧʨʦʠʩʭʦ-

ʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʫʢʩʦʚʘʥʠʷ ʜʚʠʞʠʪʝʣʝʡ 

[3], ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʘʝʪʩʷ ʝʝ ʧʣʦʜʦʨʦʜʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʢʨʘʪʥʦʩʪʠ ʠ ʧʣʦʱʘʜʠ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ 

ʘʛʨʝʛʘʪʘʤʠ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʯʝʨʥʦʤʫ ʧʘʨʫ ʠ ʢʫʢʫʨʫʟʳ 
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ʥʘ ʟʝʨʥʦ, ʘ ʪʘʢʞʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʨʠ ʨʘʙʦʪʝ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ.  

        ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʘʪʥʦʩʪʠ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯ-

ʚʳ ʭʦʜʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʤʘʰʠʥ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ ʥʘ 

ʟʝʨʥʦ ʧʦ ʪʠʧʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʫʩʣʦʚʠʷʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʧʨʠʤʝʥʝʥ ʛʨʘʬʦʘʥʘ-

ʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘʙʦʨʘ ʦʧʝʨʘʮʠʡ (ʪʘʙʣ. 1), ʙʝʟ 

ʫʯʝʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, 

ʩʢʣʘʜʳʚʘʶʱʠʤʠʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʧʦ-ʨʘʟʥʦʤʫ (ʨʘʟʨʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦʡ ʢʦʨʢʠ ʧʦʩʣʝ 

ʜʦʞʜʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ ʠ ʪ.ʜ.). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʧʘʨʫ ʜʚʫʢʨʘʪʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʧʦʜʚʝʨʛʘʝʪʩʷ 15 % ʧʣʦʱʘʜʠ, ʪʨʝʭʢʨʘʪʥʦʤʫ ï 12%, ʰʝʩʪʠʢʨʘʪʥʦʤʫ ï 5%, ʥʝ ʫʧʣʦʪʥʷʝʪʩʷ  

18% ʧʣʦʱʘʜʠ ʧʦʣʷ. ʇʣʦʱʘʜʴ 2- ʠ 3-ʢʨʘʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʫʢʫʨʫʟʳ 

ʥʘ ʟʝʨʥʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʳʭ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦ-

ʚʦʜʠʪʴ ʤʝʞʜʫʨʷʜʥʳʝ ʢʫʣʴʪʠʚʘʮʠʠ. 
 

ʊʘʙʣʠʮʘ 1 ï ʂʨʘʪʥʦʩʪʴ ʠ ʧʣʦʱʘʜʴ ʫʧʣʦʪʥʝʥʠʷ ʧʦʣʷ ʭʦʜʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʘʛʨʝʛʘʪʦʚ  

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ   ʢʫʣʴʪʫʨ 

 

ɺʦʟʜʝʡʩʪʚʠʝ 

ʇʣʦʱʘʜʴ ʫʧʣʦʪʥʝʥʠʷ, % 

ʂʨʘʪʥʦʩʪʴ ʫʧʣʦʪʥʝʥʠʷ 

0 1 2 3 4 5 6 7 8 
9 ʠ  

ʙʦʣʝʝ 

ʏʝʨʥʳʡ ʧʘʨ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ 

ʉʫʤʤʘʨʥʘʷ 

ʧʣʦʱʘʜʴ 

ʫʧʣʦʪʥʝʥʠʷ 

18,0 28,0 15,0 12,0 8,0 5,0 5,0 2,0 1,4 5,6 

ʂʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ 

ʉʫʤʤʘʨʥʘʷ 

ʧʣʦʱʘʜʴ 

ʫʧʣʦʪʥʝʥʠʷ 

9,2 13,9 18,7 16,7 17,4 9,5 11,0 1,2 1,7 0,7 

 

ʂʘʩʘʷʩʴ ʢʦʥʢʨʝʪʥʦ ʦʧʝʨʘʮʠʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ ʣʫʱʝʥʠʷ ʩʪʝʨʥʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫ-

ʧʘʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʧʨʠʟʚʘʥʘ ʩʦʟʜʘʚʘʪʴ ʧʦʯʚʝʥʥʦ-

ʩʪʝʨʥʝʚʫʶ ʤʫʣʴʯʫ ʚ ʩʣʦʝ 0-5 ʩʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʩʧʘʨʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʅʀʀʉʍ ʥʘ ʦʙʳʢʥʦʚʝʥʥʦʤ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʤ 

ʯʝʨʥʦʟʝʤʝ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʣʫʱʝʥʠʠ ʩʪʝʨʥʠ ʪʷʞʝʣʦʡ ʜʠʩʢʦʚʦʡ ʙʦʨʦʥʦʡ ɹɼʊ-3, ʧʨʠ 

ʠʩʭʦʜʥʦʡ  ʚʣʘʞʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ  0-30 ʩʤ, ʨʘʚʥʦʡ 14%,  ʥʘʙʣʶʜʘʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ 

ʩʣʦʷ ʧʦʯʚʳ 10-20 ʩʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʦʝ ʜʦ ʦʙʨʘʙʦʪʢʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʛ/ʩʤ
3
. ʇʨʠ ʵʪʦʤ ʚ ʩʣʦʝ 20-30 ʩʤ ʠʟʤʝʥʝʥʠʡ ʚ ʧʣʦʪʥʦʩʪʠ ʧʦʯ-

ʚʳ ʥʝ ʦʪʤʝʯʘʝʪʩʷ (ʪʘʙʣ. 2). ʇʨʠ ʙʦʣʝʝ ʚʣʘʞʥʦʡ ʧʦʯʚʝ (19,5%) ʥʘʙʣʶʜʘʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ 

ʢʘʢ ʚ ʩʣʦʝ 10-20 ʩʤ  (ʥʘ 0,06 ʛ/ʩʤ
3
), ʪʘʢ ʠ ʚ ʩʣʦʝ 20-30 ʩʤ (ʥʘ 0,04 ʛ/ʩʤ

3
). 

ʂʘʩʘʷʩʴ ʚʦʧʨʦʩʘ ʫʧʣʦʪʥʝʥʠʷ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʦʨʫʜʠʷʤʠ ʩ ʘʢʪʠʚʥʳʤʠ (ʬʨʝʟʘ 

ʌɹʅ-1,5) ʠ ʧʘʩʩʠʚʥʳʤʠ (ʧʣʫʛ ʇʃʅ-5-35) ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ (ʪʘʙʣ. 3), ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ 14% ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʬʨʝʟʦʡ ʥʘ 18-20 ʩʤ ʥʠʞʝ ʥʘ 0,38 ʝʜʠʥʠʮ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʦʡ, ʘ ʧʣʦʪ-

ʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ  ʚʳʰʝ ʥʘ 0,02 ʛ/ʩʤ
3
 ʠ 3,2 ʢʛ/ʩʤ

2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʜʘʨʥʳʤ ʜʝʡʩʪʚʠʝʤ ɻ-ʦʙʨʘʟʥʳʭ ʥʦʞʝʡ ʬʨʝʟʳ ʥʘ ʧʦʯʚʫ. 
 

 

 



 ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʞʫʨʥʘʣ                     ̄ 2 (11), 2018         
 

21 
 

ʊʘʙʣʠʮʘ 2 ï ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ   ʧʦʩʣʝ ʜʚʫʭʢʨʘʪʥʦʛʦ ʣʫʱʝʥʠʷ ʧʨʠ   ʨʘʟʣʠʯʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ, ʛ/ʩʤ
3
 

ʍʘʨʘʢʪʝʨ ʦʙʨʘʙʦʪʢʠ ʉʣʦʡ ʧʦʯʚʳ, ʩʤ 
ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ  ʚ ʩʣʦʝ 0-30 ʩʤ (%) 

14,0 19,5 

ɼʦ ʦʙʨʘʙʦʪʢʠ 
10-20 

20-30 

1,33 

1,25 

1,31 

1,30 

 

ʃʫʱʝʥʠʝ 
10-20 

20-30 

1,38 

1,24 

1,37 

1,34 
 

ɸʥʘʣʦʛʠʯʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ʧʦʣʫʯʝʥʳ ʠ 

ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ 19,5%, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʧʨʠ ʬʨʝʟʝ-

ʨʦʚʘʥʠʠ  ʥʠʞʝ ʥʘ 0,19 ʝʜʠʥʠʮ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʦʡ, ʘ ʧʣʦʪʥʦʩʪʴ ʠ ʪʚʝʨ-

ʜʦʩʪʴ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ  ʚʳʰʝ ʥʘ 0,02 ʛ/ʩʤ
3
 ʠ 3,4 ʢʛ/ʩʤ

2
. 

 

ʊʘʙʣʠʮʘ 3 ï ɸʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ (20-30 ʩʤ)  

ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʠ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʘʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʨʘʙʦʪʢʠ 

ɺʣʘʞʥʦʩʪʴ ʚ ʩʣʦʝ 20-30 ʩʤ, % 

14 19,5 

ʢʦʵʬʬʠ- 

ʮʠʝʥʪ  ʩʪʨʫʢ-

ʪʫʨʥʦʩʪʠ 

ʧʣʦʪ-

ʥʦʩʪʴ, 

ʛ/ʩʤ
3
 

ʪʚʝʨ-

ʜʦʩʪʴ, 

ʢʛ/ʩʤ
2
 

ʢʦʵʬʬʠ- 

ʮʠʝʥʪ  ʩʪʨʫʢ-

ʪʫʨʥʦʩʪʠ 

ʧʣʦʪ-

ʥʦʩʪʴ, 

ʛ/ʩʤ
3
 

ʪʚʝʨ-

ʜʦʩʪʴ, 

ʢʛ/ʩʤ
2
 

ʌʨʝʟʝʨʦʚʘʥʠʝ 

ʌɹʅ-1,5 
0,42 1,36 18,9 1,55 1,19 8,5 

ɺʩʧʘʰʢʘ ʧʣʫʛʦʤ 

ʇʃʅ-5-35 
0,8 1,34 15,7 1,74 1,17 5,1 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʧʘʨʫ ʜʚʫʢʨʘʪʥʦʤʫ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ 15 % ʧʣʦʱʘʜʠ, ʪʨʝʭʢʨʘʪʥʦʤʫ ï 12 %, ʰʝʩʪʠʢʨʘʪʥʦʤʫ ï 5 %, ʥʝ 

ʫʧʣʦʪʥʷʝʪʩʷ 18 % ʧʣʦʱʘʜʠ ʧʦʣʷ. ʇʣʦʱʘʜʠ 2- ʠ 3-ʢʨʘʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘ-

ʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʳʭ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʦʜʠʪʴ ʤʝʞʜʫʨʷʜʥʳʝ ʢʫʣʴʪʠʚʘʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ 14 % ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʦʡ ʥʘ 18-20 ʩʤ 

ʥʠʞʝ ʥʘ 0,38 ʝʜʠʥʠʮ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʦʡ, ʘ ʧʣʦʪʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ ʚ ʧʦʜ-

ʧʘʭʦʪʥʦʤ ʩʣʦʝ  ʚʳʰʝ ʥʘ 0,02 ʛ/ʩʤ
3
 ʠ 3,2 ʢʛ/ʩʤ

2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʜʘʨʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ɻ-ʦʙʨʘʟʥʳʭ ʥʦʞʝʡ ʬʨʝʟʳ ʥʘ ʧʦʯʚʫ. ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ 

19,5 % ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ  ʥʠʞʝ ʥʘ 0,19 ʝʜʠʥʠʮ ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʦʡ, ʘ ʧʣʦʪʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ  ʚʳʰʝ ʥʘ 0,02 

ʛ/ʩʤ
3
 ʠ 3,4 ʢʛ/ʩʤ

2
. 
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ɺʃʀʗʅʀɽ  ʈʆʉʊʆʈɽɻʋʃʀʈʋʖʑʀʍ  ʇʈɽʇɸʈɸʊʆɺ   

ʅʆɺʆɻʆ ʇʆʂʆʃɽʅʀʗ ʅɸ ʈʆʉʊ ʀ ʈɸɿɺʀʊʀɽ   

ʄɽʈʀʂʃʆʅʆɺ  ɺʀʅʆɻʈɸɼɸ 
 

ʅ.ʅ. ʎʘʮʝʥʢʦ, ʃ.ɻ. ɹʨʘʪʢʦʚʘ, ʄ.ʅ. ʄʘʱʝʥʢʦ, ʂ.ʄ. ʄʘʢʘʨʦʚ 
  

ʀʟʫʯʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ ʬʠʪʦʨʝʛʫʣʷʪʦʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ɹʝʥʟʠʭʦ-

ʣʘ ʠ ʕʪʠʭʦʣʘ, ʦʙʣʘʜʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʫʢʩʠʥʦʚʦʡ, ʨʝʪʦʨʜʘʥʪʥʦʡ, ʩʪʨʝʩʩ-

ʧʨʦʪʝʢʪʦʨʥʦʡ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʟʜʦʨʦʚʣʝʥ-

ʥʳʭ in vitro ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ  10
-3
. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʥʝ-

ʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ. ʊʘʢ, ʫ ʩʦʨʪʘ ʩʨʝʜʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ (ɸʣʴʤʠʥʩʢʠʡ) 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʷʚʠʣʘʩʴ ʫʞʝ ʚ ʧʝʨʚʳʝ 7 ʜʥʝʡ, ʪʦʛʜʘ ʢʘʢ  ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ (ʈʫ-

ʙʠʥ ɻʦʣʦʜʨʠʛʠ) ʯʝʨʝʟ 14 ʜʥʝʡ. ʆʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ  ʧʨʝʧʘʨʘʪʘ ɹʝʥ-

ʟʠʭʦʣ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 10
-5

, 10
-9

 ʠ 10
-11

 ʥʘ ʯʠʩʣʦ ʢʦʨʥʝʡ ʫ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ɸʣʴʤʠʥʩʢʠʡ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ ʢ  ʢʦʥʪʨʦʣʶ 135,5; 123,8 ʠ 120,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʩʦʨʪʘ ʈʫʙʠʥ 

ɻʦʣʦʜʨʠʛʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠ ʚʩʝʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʝʧʘ-

ʨʘʪʘ. ɼʣʠʥʘ ʠ ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʜʝʡʩʪʚʠʷ ɹʝʥʟʠʭʦʣʘ  ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʥʠʞʝ, ʯʝʤ ʥʘ 

ʢʦʥʪʨʦʣʝ, ʦʜʥʘʢʦ ʠʭ ʚʝʣʠʯʠʥʘ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʤʠʢʨʦʯʝ-

ʨʝʥʢʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʝʧʘʨʘʪʦʤ ʕʪʠʭʦʣ ʧʦʢʘʟʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʥʝʙʦʣʴʰʦʝ ʩʥʠ-

ʞʝʥʠʝ ʯʠʩʣʘ ʢʦʨʝʰʢʦʚ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠʠ ʠʭ ʨʘʟʤʝʨʘ. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʢʦʨʥʷ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʩʦʨʪʘ ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10
-7 

(+ 

69,2%).   ʅʘ ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʩʦʨʪʘ ɸʣʴʤʠʥʩʢʠʡ  ʕʪʠʭʦʣ ʥʝ ʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ, ʪʦʛʜʘ ʢʘʢ  ʫ ʩʦʨʪʘ  ʈʫʙʠʥ  ɻʦʣʦʜʨʠʛʠ  ʦʥʦ  ʙʳʣʦ  ʚʳʰʝ,  ʦʩʦʙʝʥʥʦ  ʧʨʠ  ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ  ʧʨʝʧʘʨʘʪʘ  10
-9 
(+75,9%).  ɺ 2017 ʛ. ʦʪʤʝʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʝʧʘ-

ʨʘʪʘ ʕʪʠʭʦʣ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʧʨʝʧʘʨʘʪʦʤ 

ɹʝʥʟʠʭʦʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʬʠʪʦʨʝʛʫʣʷʪʦʨʦʚ  ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʫ ʧʨʦʙʠʨʦʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʚʳʷʚʠʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʨʦʩʪʦʨʝʛʫʣʠʨʫʶʱʫʶ  ʘʢʪʠʚʥʦʩʪʴ ɹʝʥʟʠʭʦʣʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ   

1*10
-9
ʄ, 1*10

-11
ʄ ʠ ʕʪʠʭʦʣʘ - 1*10

-5
ʄ, 1*10

-7
ʄ, 1*10

-9
ʄ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʥʦʛʨʘʜ, ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ in vitro, ʤʠʢʨʦʯʝʨʝʥʢʦʚʘ-

ʥʠʝ, ʬʠʪʦʨʝʛʫʣʷʪʦʨʳ ʠ ʩʪʨʝʩʩ-ʧʨʦʪʝʢʪʦʨʳ, ɹʝʥʟʠʭʦʣ, ʕʪʠʭʦʣ,  ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʞ-

ʜʦʫʟʣʠʷ  
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INFLUENCE OF THE GROWTH REGULATING PREPARATIONS OF NEW GE N-

ERATION ON GROWTH AND DEVELOPMENT  

OF GRAPE MICRO CUTTINGS  
 

N.N. Tsatsenko, L.G. Bratkova, M.N. Mashchenko, K.M. Makarov 
 

The influence effectiveness of phytoregulators of new generation  (Benzyʩhol and 

Ethychol), possessing simultaneously auxin, retardant, stress-protective and immunomodulat-

ing activity, on the growth and development of improved in vitro grapes microcuttings was 

studied. As a result, the negative effect of the preparations at a concentration of 10
-3 

is  re-

vealed. Researches have shown that the studied varieties reacted unequally to the action of 

drugs that is explained by the genetic features of varieties under study. Thus, in the grade of 

the average ripening period (Alminsky), the activity of drugs was manifested already in the 

first 7 days, while in the average late (Rubin Holodrigi) after 14 days. A significant effect of 

Benzychol drug in concentrations of 10
-5

, 10
-9

 and 10
-11

 on the number of roots in the Almin-

sky grape variety, which has amounted to control 135,5, 123,8 and 120,0%, respectively, was 

noted. In Rubin Holodrigi variety, this index was lower than the control at all concentrations 

of the drug. The length and number of internodes from the action of Benzychol were general-

ly more low than those  on control, however their size was the most optimal for further mi-

cropropagation. Researches with a drug of Ethychol have shown generally a slight decrease in 

the roots number with a further increase in their size. Especially appreciable increase of root 

length was observed in the Rubin Holodrigi variety at a concentration of 10
-7

 (+69,2%). On 

number of internodes of the Alminsky variety Ethychol had no significant effect, while in the 

Rubin Holodrigi it was higher, especially at the drug concentration of 10
-9 

(+75,9%). In 2017, 

the active effect of the Ethychol drug was noted on the growth and development of grape mi-

crocuttings in comparison with the drug of Benzychol. Thus, studying of phytoregulators in-

fluence on the intensity of root formation and the number of internodes in test tube plants of 

grape has revealed a rather high growth in the regulatory activity of Benzychol in concentra-

tion of 1*10
-9

M, 1*10
-11

M and Ethychol in concentrations of 1*10
-5

M, 1*10
-7

M, 1*10
-9

M. 

Key words: grape, test tube plants in vitro, micropropagation, phytoregulators and 

stress protectors, Benzychol, Ethychol, root formation, internodes 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʧʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠ-

ʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʘʷ ʦʙʣʘʩʪʴ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ, ʛʣʘʚʥʘʷ ʨʦʣʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʚʦʩʪʝʧʝʥʥʳʤʠ  ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʧʨʠ-

ʢʣʘʜʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʥʘʩʳʱʝʥʠʶ ʨʳʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʡ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʝʡ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [1]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʠ-

ʪʦʤʥʠʢʦʚʦʜʯʝʩʢʠʝ ʠ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʢʨʘʷ ʧʨʦʷʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʦʩʘʜʦʯʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ. ɼʣʷ 

ʫʩʢʦʨʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 

ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʵʬʬʝʢʪʠʚʝʥ ʤʝʪʦʜ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ in vitro, ʢʦʪʦʨʳʡ 

ʧʦʢʘ ʥʝ ʠʤʝʝʪ ʩʝʙʝ ʨʘʚʥʳʭ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʨʘʟʤʥʦʞʝʥʠʷ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʚʥʝʜ-

ʨʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʫʛʣʳʡ ʛʦʜ ʚʳʨʘʱʠʚʘʪʴ ʨʘʩʪʝʥʠʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦ-

ʚʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝ ʩʦʨʪʘ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʫʢʦʨʝʥʷʶʪʩʷ ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ. ʄʠʢʨʦʯʝ-

ʨʝʥʢʦʚʘʥʠʝ ʦʜʠʥʦʯʥʦʛʦ ʧʦʙʝʛʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʤʝʨʠʩʪʝʤʳ, ʧʦʟʚʦ-
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ʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʙʝʟ  ʦʧʘʩʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʠʟʤʝʥ-

ʯʠʚʦʩʪʠ ʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʦʨʪʦʚʳʭ ʧʨʠʟʥʘʢʦʚ [2]. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʢʣʘʜʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʦʟʜʦʨʦʚʣʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʣʠʪʴ ʧʨʦʜʫʢʪʠʚʥʫʶ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʘʢʠʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 30,0-40,0% [3]. ʆʜʥʘʢʦ 

ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʪʩʪʘʝʪ ʦʪ ʨʝʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠʟ-ʟʘ ʦʪ-

ʩʫʪʩʪʚʠʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʨʠʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʷʚʣʷʝʪʩʷ ʠʭ ʘʜʘʧʪʘʮʠʷ ʢ ʥʝʩʪʝ-

ʨʠʣʴʥʳʤ ʫʩʣʦʚʠʷʤ. ʇʨʠ ʵʪʦʤ ʠʥʦʛʜʘ ʧʦʛʠʙʘʝʪ ʙʦʣʝʝ 50% ʚʳʩʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ [4, 5, 6, 

7]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʥʳʭ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʩʘʞʝʥʮʝʚ  ʚʠʥʦʛʨʘʜʘ ʘʢʪʫʘʣʴ-

ʥʦ ʠʟʤʝʥʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ 

ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ.  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪ-

ʢʨʳʚʘʶʪ ʧʨʠʤʝʥʝʥʠʝ  ʧʨʝʧʘʨʘʪʦʚ,  ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʚ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʠʚʦʜʠʪ 

ʢ ʩʪʠʤʫʣʷʮʠʠ ʚʘʞʥʝʡʰʠʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʝʥʠʷʭ, ʥʫʞʜʘʶ-

ʱʠʭʩʷ  ʚ ʙʳʩʪʨʦʤ ʨʘʟʤʥʦʞʝʥʠʠ [8].   

ʈʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʈʌ, ʜʦʢ-

ʪʦʨʘ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ, ʧʦʯʝʪʥʦʛʦ ʘʢʘʜʝʤʠʢʘ ʈɸɽʅ ʠ ɽʚʨʦ ɸɽʅ ʈ.ɻ. ɻʘʬʫ-

ʨʦʚʘ, ʚ  ʀʌɸ ʈɸʅ ʚʧʝʨʚʳʝ  ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʮʝʣʝʚʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʬʠ-

ʪʦʨʝʛʫʣʷʪʦʨʦʚ ʠ ʩʪʨʝʩʩ-ʧʨʦʪʝʢʪʦʨʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ï ɹʝʥʟʠʭʦʣʘ ʠ ʕʪʠʭʦʣʘ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʦʚʦʡ ʛʨʫʧʧʦʡ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʅʦʚʳʝ ʬʠʪʦ-

ʨʝʛʫʣʷʪʦʨʳ ʠʤʝʶʪ ʥʝ ʦʜʠʥ, ʘ ʜʚʘ ʠʣʠ ʪʨʠ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʚʠʜʘ ʘʢʪʠʚʥʦʩʪʠ, ʠ ʵʪʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʘʝʪ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ [9] .  ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʪʦ-

ʨʝʛʫʣʷʪʦʨʦʚ ʠ ʩʪʨʝʩʩ-ʧʨʦʪʝʢʪʦʨʦʚ ɹʝʥʟʠʭʦʣʘ ʠ ʕʪʠʭʦʣʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʠʭ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʚʠʥʦʛʨʘʜʘ.    

 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ɹʝʥʟʠʭʦʣʘ ʠ ʕʪʠʭʦʣʘ ʥʘ ʧʨʦ-

ʮʝʩʩʳ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʪʝʙʣʝʚʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ ʧʨʠ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ 

ʤʝʨʠʢʣʦʥʦʚ ʚʠʥʦʛʨʘʜʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʠʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ɹʝʥʟʠʭʦʣʘ ʠ ʕʪʠʭʦʣʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʙʠʨʦʯ-

ʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ;  ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʠʟʫʯʘʝʤʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ, ʧʨʦʮʝʩʩʳ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʪʝʙʣʝʚʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ 

ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ;  ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɹʝʥʟʠʭʦʣʘ ʠ ʕʪʠʭʦʣʘ. 

ʄʝʪʦʜʳ, ʤʝʩʪʦ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʙʠ-

ʨʦʯʥʳʭ ʨʘʩʪʝʥʠʷʭ 2-ʭ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʩʨʝʜʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ  ɸʣʴʤʠʥʩʢʠʡ ʠ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ, ʧʦʣʫʯʝʥ-

ʥʳʭ in vitro ʠʟ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʠ ʨʘʟʤʥʦʞʝʥʥʳʭ ʧʫʪʝʤ ʯʝʨʝʥʢʦʚʘʥʠʷ. ʀʟʫʯʘʣʦʩʴ 
ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ:  ɹʝʥ-

ʟʠʭʦʣ ï ʢʦʥʮʝʥʪʨʘʮʠʷ 1*10
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 ʄ, 1*10
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-11
ʄ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʫ ʄʉ 

(ʧʦ ʄʫʨʘʩʠʛʘ ʠ ʉʢʫʛʘ), ʙʝʟ ʧʨʝʧʘʨʘʪʦʚ. ʆʧʳʪ ʚʢʣʶʯʘʣ 11 ʚʘʨʠʘʥʪʦʚ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʘʩʪʝʥʠʷʤʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 7, 14 ʠ 21 ʩʫʪʢʠ. ʆʧʨʝʜʝʣʷʣʠ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʨʘʩʪʝʥʠʡ ʠ 

ʢʦʨʥʝʡ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʯʠʩʣʦ ʢʦʨʝʰʢʦʚ ʠ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʢʘʞʜʦʤ ʨʘʩʪʝʥʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩ-ʧʨʦʪʝʢʪʦʨʦʚ-ʬʠʪʦʨʝʛʫʣʷʪʦʨʦʚ ɹʝʥʟʠʭʦʣʘ ʠ ʕʪʠʭʦʣʘ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʧʨʦʙʠʨʦʯʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʦʟʜʦʨʦʚʣʝʥʥʳʭ 

ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ  ʜʠʥʘʤʠʢʦʡ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʡ, ʯʠʩʣʘ ʤʝʞʜʦ-

ʫʟʣʠʡ ʠ ʩʪʝʙʣʝʡ ʚʳʷʚʠʣʠ ʨʦʩʪʦʨʝʛʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɼʝʡ-
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ʩʪʚʠʝ ɹʝʥʟʠʭʦʣʘ ʥʘ ʨʘʟʚʠʪʠʝ ʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ, ʩʦʨʪʦʚ ɸʣʴʤʠʥʩʢʠʡ ʠ ʈʫʙʠʥ ɻʦ-

ʣʦʜʨʠʛʠ, ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1*10
-3

 ʄ, ʧʨʠʚʝʣʦ ʢ ʣʝʪʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ (ʪʘʙʣ. 1).  
 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ɹʝʥʟʠʭʦʣ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ  

ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʤʝʨʠʢʣʦʥʦʚ ʚʠʥʦʛʨʘʜʘ 
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ʦ

ʨ
-

ʥ
ʷ
,
 
ʩ
ʤ

 

  
ʄ
ʝ
ʞ
ʜ
ʦ
ʫ

ʟ
-

ʣ
ʠ
ʡ
,
 
ʰ
ʪ
.

 ɼʣʠʥʘ, ʩʤ ʄʝʞʜʦʫʟʣʠʷ ɼʣʠʥʘ, ʩʤ 

ʩ
ʪ
ʝ
ʙ
ʣ
ʷ

 

ʢ
ʦ
ʨ
ʥ
ʷ

 

ʏ
ʠ
ʩ
ʣ
ʦ
,
 

ʰ
ʪ
.

 

ʜ
ʣ
ʠ
ʥ
ʘ
,
 

ʩ
ʤ 

ʩ
ʪ
ʝ
ʙ
ʣ
ʷ

 

ʢ
ʦ
ʨ
ʥ
ʷ

 

ʉʦʨʪ ɸʣʴʤʠʥʩʢʠʡ 

St. - 3.60 0.19 0.64 0.28 1.09 1.92 0.46 0.81 2.18 

ɹ
ʝ
ʥ
ʟ
ʠ
ʭ
ʦ
ʣ

 1*10
-3

 ʄ - - - - - - - - - 

1*10
-5

 ʄ
 

4,88 0,15 0,45 0,14 0,48 1,28 0,34 0,62 1,44 

1*10
-7

 ʄ
 

3,64 0,08 0,60 0,16 0,66 1,28 0,90 0,47 1,62 

1*10
-9

 ʄ
 

4,64 0,09 0,64 0,15 0,87 1,20 0,31 0,46 2,14 

1*10
-11

 ʄ 4,32 0,15 0,76 0,22 1,07 1,72 0,33 0,62 2,53 

ʉʦʨʪ ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ 

St. - 3,20 0,33 0,32 0,17 0,66 1,16 0,46 0,68 1,82 

ɹ
ʝ
ʥ
ʟ
ʠ
ʭ
ʦ
ʣ

 1*10
-3

 ʄ - - - - - - - - - 

1*10
-5

 ʄ
 

3,28 0,10 0,32 0,09 0,72 1,52 0,78 0,62 1,88 

1*10
-7

 ʄ
 

2,76 0,11 0,52 0,17 0,50 1,52 0,30 0,63 1,65 

1*10
-9

 ʄ
 

3,28 0,10 0,92 0,31 0,90  1,64 0,33 0,80 2,48 

1*10
-11

 ʄ 3,24 0,05 0,68 0,16 0,55 1,80 0,28 0,65 1,74 
 

ʏʝʨʝʟ 7 ʜʥʝʡ ʦʪ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ɹʝʥʟʠʭʦʣ ʫ ʩʦʨʪʘ ɸʣʴʤʠʥʩʢʠʡ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʥʝʡ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 10
-5
, 10

-9
 ʠ 10

-11
 ʙʳʣʦ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠ ʩʦʩʪʘ-

ʚʠʣʦ  135,5, 123,8 ʠ  120,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɹʝʥʟʠʭʦʣʘ ʥʘ 

ʵʪʦʤ ʩʦʨʪʝ ʚʳʟʚʘʣʠ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ, ʘ ʪʘʢʞʝ ʚʳʩʦʪʳ ʩʪʝʙʣʷ.  

ɸʥʘʣʠʟ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ɹʝʥʟʠʭʦʣ
 
ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʦʨʪʘ ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ  ʚr -

ʷʚʠʣ ʦʪʩʫʪʩʪʚʠʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʝʨʚʳʝ ʩʝʤʴ ʜʥʝʡ (ʪʘʙʣ.1). ʀʟʤʝʥʝʥʠʷ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʜʚʝ ʥʝʜʝʣʠ. ʊʘʢ, ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ ʧʨʝʧʘʨʘʪʘ 10
-7

, 10
-9
 ʠ

 
10

-11 
ʯʝʨʝʟ 14 ʜʥʝʡ 

 
ʫʚʝʣʠʯʠʣʦʩʴ ʚ 1,6-2,9 ʨʘʟʘ ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʵʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʳʣʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠ ʯʝʨʝʟ 21 ʜʝʥʴ. ʏʪʦ ʢʘ-

ʩʘʝʪʩʷ ʨʘʟʤʝʨʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʪʦ ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʙʳʣʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 10
-9
, ʛʜʝ 

ʯʝʨʝʟ 3 ʥʝʜʝʣʠ ʜʣʠʥʘ  ʢʦʨʥʝʡ ʙʳʣʘ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 36,3%. ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʚʘ-

ʨʠʘʥʪʘʭ ʢʦʣʠʯʝʩʪʚʦ,  ʨʘʟʤʝʨ ʢʦʨʥʷ ʠ ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ  ʫʤʝʥʴʰʘʣʦʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʠʭ ʜʣʠʥʘ ʠ ʤʦʱʥʦʩʪʴ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʤʠʢʨʦʯʝʨʝʥʢʦʚʘʥʠʷ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʥʘ ʚʘʨʠʘʥʪʘʭ   ʩ 

ʧʨʝʧʘʨʘʪʦʤ ʕʪʠʭʦʣ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʝʨʚʳʝ ʩʝʤʴ 

ʜʥʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨ ʢʦʨʥʝʡ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʠ ʚ ʦʩ-

ʥʦʚʥʦʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʦʚ  (ʪʘʙʣ. 2). ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣ ʚʘʨʠʘʥʪ 

ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10
-5
, ʥʘ ʢʦʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʫ ʩʦʨʪʘ ɸʣʴʤʠʥʩʢʠʡ ʧʨʝʚʳʰʘʣʦ 

ʢʦʥʪʨʦʣʴ  ʥʘ 19,0%.  
 

 
 



      ̄ 2 (11), 2018                    ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʞʫʨʥʘʣ                    
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ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʕʪʠʭʦʣ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ  

ʧʨʦʙʠʨʦʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ 

ʇ
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ʂ
ʦ
ʥ
ʮ
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ʨ
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ʮ
ʠ
ʷ

 
ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʩʫʪʢʠ) 

7 14 21 

ʂ
ʦ
ʨ
ʥ
ʝ
ʡ
,
 
ʰ
ʪ

. 

ɼ
ʣ
ʠ
ʥ
ʘ
 
ʢ
ʦ
ʨ
ʥ
ʷ
,
 

ʩ
ʤ 

ʄ
ʝ
ʞ
ʜ
ʦ
ʫ
ʟ
ʣ
ʠ
ʡ
 

ʰ
ʪ
.

 

ɼʣʠʥʘ, ʩʤ 
ʄʝʞʜʦʫʟ-

ʣʠʷ 
ɼʣʠʥʘ, ʩʤ 

ʩ
ʪ
ʝ
ʙ
ʣ
ʷ

 

ʢ
ʦ
ʨ
ʥ
ʷ

 

ʏ
ʠ
ʩ
ʣ
ʦ
,
 

ʰ
ʪ
.

 

ɼ
ʣ
ʠ
ʥ
ʘ
,
 
ʩ
ʤ

 

ʩ
ʪ
ʝ
ʙ
ʣ
ʷ

 

ʢ
ʦ
ʨ
ʥ
ʷ

 

                                                         ʉʦʨʪ ɸʣʴʤʠʥʩʢʠʡ 

St. - 3,60 0,19 0,64 0,28 1,09 1,92 0,46 0,81 2,18 

ʕ
ʪ
ʠ
ʭ
ʦ
ʣ

 

1*10
-3

 ʄ 3,20 0,12 0,40 0,27 0,85 1,40 0,45 0,78 1,94 

1*10
-5

 ʄ 
 

4,28 0,11 0,92 0,35 1,04 1,68 0,50 0,97 2,35 

1*10
-7

 ʄ 
 

3,16 0,21 0,88 0,33 1,00 1,68 0,48 0,88 2,45 

1*10
-9

 ʄ 
 

3,56 0,16 0,72 0,30 0,91 1,84 0,36 0,74 2,47 

1*10
-11

 ʄ  3,32 0,21 0,76 0,28 1,10 1,64 0,44 0,74 2,73 

ʉʦʨʪ ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ 

St. - 3,20 0,33 0,32 0,17 0,66 1,16 0,46 0,68 1,82 

ʕ
ʪ
ʠ
ʭ
ʦ
ʣ

 

1*10
-3

 ʄ  2,96 0,07 0,28 0,15 0,68 1,16 0,34 0,52 1,90 

1*10
-5
ʄ 

 
3,24 0,12 0,72 0,36 0,87 1,68 0,59 0,91 2,22 

1*10
-7

 ʄ 
 

2,80 0,11 0,60 0,27 0,94 1,56 0,46 0,89 3,08 

1*10
-9

 ʄ 
 

2,80 0,03 0,80 0,29 0,64 2,04 0,41 0,86 1,75 

1*10
-11
ʄ 2,96 0,07 0,28 0,09 0,52 0,96 0,26 0,52 1,31 

 

ʏʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʯʝʨʝʟ 14 ʜʥʝʡ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ ʦʙʦʠʭ ʩʦʨʪʘʭ.  ʇʨʠ ʵʪʦʤ ʫ ʩʦʨʪʘ 

ɸʣʴʤʠʥʩʢʠʡ ʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ  10
-5

, 10
-7

, 10
-9

 ʠ 

10
-11
, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʞʜʦʫʟʣʠʡ ʙʳʣʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 43,7; 37,5; 12,5 ʠ 18,7%  ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ.  ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʟʤʝʨʘ ʢʦʨʥʝʡ ʩʦʨʪʘ ɸʣʴʤʠʥʩʢʠʡ, ʪʦ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘ-

ʨʘʪʘ ʧʨʦʷʚʠʣʘʩʴ ʯʝʨʝʟ 21 ʜʝʥʴ ʧʨʠ ʵʪʠʭ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (10
-5

, 10
-7
, 10

-9
, 10

-11
). ʋ ʩʦʨʪʘ 

ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʤʝʨʘ ʢʦʨʥʝʡ ʯʝʨʝʟ 14 ʜʥʝʡ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʝʧʘʨʘʪʘ 10
-5

 ʠ 10
-7
. ʏʝʨʝʟ 21 ʜʝʥʴ ʥʘ ʵʪʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠʭ

 
ʨʘʟʤʝʨ 

ʙʳʣ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 22,0 ʠ 69,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ʏʝʨʝʟ 21 ʜʝʥʴ ʫ ʩʦʨʪʘ ʈʫʙʠʥ ɻʦ-

ʣʦʜʨʠʛʠ ʦʪ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ʕʪʠʭʦʣʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʝʥʠʷ ʚʣʠʷʥʠʷ 

ʥʘ ʨʦʩʪ ʯʠʩʣʘ ʤʝʞʜʦʫʟʣʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 10
-5

, 10
-7

, 10
-9
, ʧʨʠʚʝʜʰʘʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʩʦ-

ʪʳ ʩʪʝʙʣʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʥʘ 33,8; 30,9 ʠ 26,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʥʝ-

ʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʊʘʢ, ʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʨʪʘ ʩʨʝʜʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ (ɸʣʴʤʠʥʩʢʠʡ) ʘʢ-

ʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʷʚʠʣʘʩʴ ʫʞʝ ʚ ʧʝʨʚʳʝ 7 ʜʥʝʡ, ʪʦʛʜʘ ʢʘʢ  ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʩʪʦʣʦ-

ʚʦʛʦ (ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ) ï ʯʝʨʝʟ 14 ʜʥʝʡ. ʆʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ  ʧʨʝʧʘʨʘ-

ʪʘ ɹʝʥʟʠʭʦʣ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 10
-5

, 10
-9

 ʠ 10
-11

 ʥʘ ʯʠʩʣʦ ʢʦʨʥʝʡ ʫ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ɸʣʴ-

ʤʠʥʩʢʠʡ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ ʢ  ʢʦʥʪʨʦʣʶ 135,5; 123,8 ʠ 120,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʩʦʨʪʘ 

ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠ ʚʩʝʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʧʨʝʧʘʨʘʪʘ. ɼʣʠʥʘ ʠ ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʜʝʡʩʪʚʠʷ ɹʝʥʟʠʭʦʣʘ  ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʥʠʞʝ, 

ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ, ʦʜʥʘʢʦ ʠʭ ʚʝʣʠʯʠʥʘ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʤʠʢʨʦʯʝʨʝʥʢʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʝʧʘʨʘʪʦʤ ʕʪʠʭʦʣ ʧʦʢʘʟʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʥʝʙʦʣʴ-

ʰʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʢʦʨʝʰʢʦʚ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʨʘʟʤʝʨʘ. ʆʩʦʙʝʥʥʦ ʟʘ-

ʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʢʦʨʥʷ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʩʦʨʪʘ ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
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10
-7 
(+ 69,2%). ʅʘ ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʩʦʨʪʘ ɸʣʴʤʠʥʩʢʠʡ ʕʪʠʭʦʣ ʥʝ ʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦ-

ʛʦ ʚʣʠʷʥʠʷ, ʪʦʛʜʘ ʢʘʢ  ʫ ʩʦʨʪʘ ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ ʦʥʦ ʙʳʣʦ ʚʳʰʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʘ  10
-9 

(+75,9%). ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ ʙʦʣʴʰʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ  ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʩʪʦʣʦʚʳʡ ʩʦʨʪ ʈʫʙʠʥ ɻʦʣʦʜʨʠʛʠ. ɺ 2017-2018 ʛʛ. ʘʢ-

ʪʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ʕʪʠʭʦʣ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʧʨʝʧʘʨʘʪʦʤ ɹʝʥʟʠʭʦʣ, ʙʳʣʘ ʚʳʰʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʬʠʪʦʨʝʛʫʣʷʪʦʨʦʚ  ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʫ ʧʨʦʙʠ-

ʨʦʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʚʳʷʚʠʣʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʨʦʩʪʦʨʝʛʫʣʠʨʫʶʱʫʶ  ʘʢʪʠʚ-

ʥʦʩʪʴ ɹʝʥʟʠʭʦʣʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 1*10
-9
ʄ, 1*10

-11
ʄ ʠ ʕʪʠʭʦʣʘ  ï 1*10

-5
ʄ, 1*10

-7
ʄ, 

1*10
-9
ʄ. ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʨʦʩʪʦʨʝʛʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʦʢʘ-

ʯʝʩʪʚʝʥʥʳʭ ʦʟʜʦʨʦʚʣʝʥʥʳʭ in vitro ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʯʠʩʣʦ ʠ ʤʦʱʥʦʩʪʴ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʤʝʞʜʦʫʟʣʠʡ.  
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ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʩʦʙʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʠʩʢ ʠ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ ʧʨʷʥʳʭ, ʘʨʦʤʘʪʠ-

ʯʝʩʢʠʭ ʠ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʢʦʥ-

ʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʧʨʦʯʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ 

ʟʘ ʩʯʝʪ ʚʳʚʝʜʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʟʤʝʝʛʦʣʦʚʥʠʢ ʤʦʣʜʘʚʩʢʠʡ (Dracocephalum moldavica L.) ï ʩʝʤʝʡʩʪʚʦ 

ʗʩʥʦʪʢʦʚʳʝ (Lamiacea). ʊʨʘʚʘ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʘʨʦʤʘʪʠʟʘʪʦʨʘ, ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, ʧʨʠʧʨʘʚʳ ʢ ʧʠʱʝʚʳʤ 

ʧʨʦʜʫʢʪʘʤ. ʆʬʠʮʠʘʣʴʥʦ ʧʨʠʟʥʘʥ ʟʘʤʝʥʠʪʝʣʝʤ ʤʝʣʠʩʩʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʘʨʦʤʘʪʠʯʥʦʩʪʴʶ ʠ ʜʦʣʴʰʝ ʩʦʭʨʘʥʷʝʪ ʝʸ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ɼʣʷ ʫʩʣʦʚʠʡ ʶʛʘ ʈʦʩʩʠʠ ʚ ʧʝʨʠʦʜ 1990-2014 ʛʛ. ʥʘ ʦʩʥʦʚʝ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ʩʦʟʜʘʥ ʥʦʚʳʡ ʩʦʨʪ ʕʛʦʠʩʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʣʫʯʝʥʠʝ 3,5-4,0 ʪ/ʛʘ ʩʫʭʦʛʦ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ 5,0-6,0 ʮ/ʛʘ ʩʝʤʷʥ. ʀʟʫʯʝʥ ʬʠʪʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʠʪʦʤʘʩʩʳ ʩʦʨʪʘ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʸʤʳ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʩʳʨʴʸ ʠ ʩʝʤʝʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʨʦʜʫʢʮʠʷ, ʩʝʣʝʢʮʠʷ, ʟʤʝʝʛʦʣʦʚʥʠʢ ʤʦʣʜʘʚʩʢʠʡ, ʩʦʨʪ, ʙʠʦ-

ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 
 

AGROBIOLOGICAL AND PHYTOCHEMICAL CHARACTERISTICS OF 

THE MOLDAVIAN DRAGONHEAD EGOIST VARIETY  
 

V.V. Chumakova, V.F. Chumakov 

In recent years, the interest in essential oil (-bearing) and spicy aromatic plants, which 

are used as natural plant sources of raw materials in medicine, pharmacy, food, perfumery, 

cosmetic and processing industries, has increased significantly. 
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Of particular importance is the search and study of new spicy, aromatic and essential 

oil plants, the study of their phytochemical composition in specific growith conditions, the 

creation of a stable raw material base in a certain form by developing new varieties and the 

development of technologies for their cultivation. 

One of the most promising species of spicy aromatic and essential oil crops is the 

Moldavian dragonhead (genus Dracocephalum moldavica L.) of the dead ï nettlʝ family (La-

miacea). The grass of the Moldavian dragonhead is used as a flavoring agent, a medicinal 

product in folk medicine, a seasoning for food products. It is officially recognized as a substi-

tute for lemon balm, in comparison with which it has more aromaticity and retains it longer 

during storage. 

For the conditions of the south in Russia in the period of 1990-2014, based on the in-

troduced samples of the Moldavian dragonhead of different ecological and geographical 

origin, a new Egoist variety has been created, providing the production of  3,5-4,0 

tons/hectare of dry vegetable raw materials and 5,0-6,0 centners/hectare of seeds. The phyto-

chemical composition of variety phytomass is studied, technological methods of its cultiva-

tion for raw materials and seeds are developed. 

Key words: introduction, selection, Moldavian dragonhead, variety, biochemical ac-

tive substances 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʨʘʙʦʪʳ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ, ʩʝʣʝʢʮʠʠ ʠ 

ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʩ ʮʝ-

ʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʩʳ-

ʨʴʷ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ. 

ʉʪʘʚʨʦʧʦʣʴʝ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʝʤʥʦʛʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʛʠʦʥʦʚ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ 

ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʮʝʥʥʳʭ ʠ ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ, ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ, 

ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʤʝʜʦʥʦʩʥʳʭ ʢʫʣʴʪʫʨ. ʐʠʨʦʢʦ ʨʘʟʚʠʪʘʷ ʢʫʨʦʨʪʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ ʟʦʥʘ ʂʘʚʢʘʟʩʢʠʭ ʄʠʥʝʨʘʣʴʥʳʭ ɺʦʜ ʧʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʝʪ ʜʝʬʠʮʠʪ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ. ʍʠʱʥʠʯʝʩʢʠ ʠʩʪʨʝʙʣʷʝʤʳʝ ʟʘʧʘʩʳ ʜʠʢʦʨʘʩʪʫʱʠʭ 

ʚʠʜʦʚ ʪʨʝʙʫʶʪ ʩʢʦʨʝʡʰʝʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʧʦʣʫʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʚ ʢʫʣʴʪʫʨʝ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʠʪʴ ʤʠʨʦʚʫʶ ʢʦʣʣʝʢʮʠʶ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʚ 

ʫʩʣʦʚʠʷʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʚʳʜʝʣʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʮʝʥʥʳʭ ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ, ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʩʦʨʪ, ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʡ ʢ ʫʩʣʦʚʠʷʤ ʶʛʘ ʈʦʩʩʠʠ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʠʤʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. 

ɿʤʝʝʛʦʣʦʚʥʠʢ ʤʦʣʜʘʚʩʢʠʡ (Dracocephalum moldavica L.) ï ʦʜʥʦʣʝʪʥʷʷ ʢʫʣʴʪʫʨʘ 

ʩʝʤʝʡʩʪʚʘ ʗʩʥʦʪʢʦʚʳʝ (Lamiacea). ʌʠʪʦʩʳʨʴʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʧʨʘʚʳ ʢ ʦʚʦʱʥʳʤ ʙʣʶʜʘʤ, ʘʨʦʤʘʪʠʟʘʪʦʨʘ ʯʘʷ, ʘʣʢʦʛʦʣʴʥʳʭ ʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ 

ʥʘʧʠʪʢʦʚ, ʧʨʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʦʚʦʱʝʡ. ɺ ʧʘʨʬʶʤʝʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʨʦʤʘʪʠʟʘ-

ʮʠʠ ʣʫʯʰʠʭ ʩʦʨʪʦʚ ʤʳʣʘ ʠ ʜʫʭʦʚ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ [1]. ɺ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʪʨʘʚʫ 

ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʧʨʠʤʝʥʷʶʪ ʚ ʢʘʯʝʩʪʚʝ ʫʩʧʦʢʘʠʚʘʶʱʝʛʦ, ʙʦʣʝʫʪʦʣʷʶʱʝʛʦ, ʧʨʦʪʠʚʦʩʫʜʦ-

ʨʦʞʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʧʨʠ ʫʯʘʱʝʥʥʦʤ ʩʝʨʜʮʝʙʠʝʥʠʠ, ʥʝʚʨʘʣʛʠʠ, ʤʠʛʨʝʥʠ, ʛʦʣʦʚʥʦʡ ʙʦʣʠ, 

ʣʦʤʦʪʝ ʧʨʠ ʧʨʦʩʪʫʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʊʨʘʚʘ ʚʦʟʙʫʞʜʘʝʪ ʘʧʧʝʪʠʪ, ʫʩʠʣʠʚʘʝʪ ʧʠʱʝʚʘʨʝ-

ʥʠʝ  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʠʟʫʯʝʥʦ 26 

ʦʙʨʘʟʮʦʚ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ. ɼʣʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʚʳʜʝʣʝʥʦ 14 ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ 

ʩʢʦʨʦʩʧʝʣʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʢʦʤʧʣʝʢʩʫ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʠ-

ʪʦʤʘʩʩʳ ʠ ʩʝʤʷʥ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʚʝʜʝʥʦ ʥʘ 11 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʘʭ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʠʥʪʨʦʜʫʢʮʠʦʥ-

ʥʳʭ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ [2, 3]. 

ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʧʦʣʷ - ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʫʛʣʠʥʠʩʪʳʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʫʤʫʩʘ 4,0-4,5%. ʇʦ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʟʦʥʠʨʦʚʘʥʠʶ ʦʧʳʪʥʦʝ ʧʦʣʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʝ-

ʪʴʝʤʫ ʨʘʡʦʥʫ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ï ɻʊʂ-1,1-1,3. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 37 ʜʦ 79%. ʉʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝʨʠʦʜ 

ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ  ʩʦʩʪʘʚʠʣʘ 2400-2900
0
ʉ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʇʷʪʠʛʦʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʝʡ. ʂʦʣʠʯʝ-

ʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʦʧʨʝʜʝʣʝʥʦ ʤʝʪʦʜʦʤ I, ʠʟʣʦʞʝʥʥʳʤ ʚ ɻʌ XI. 

ʇʨʠʩʫʪʩʪʚʠʝ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦʜʪʚʝʨʞʜʝʥʦ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʩ ʞʝʣʝʟʦʘʤ-

ʤʦʥʠʝʚʳʤʠ ʢʚʘʩʮʘʤʠ, ʩ 1%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʞʝʣʘʪʠʥʘ, ʘʮʝʪʘʪʦʤ ʩʚʠʥʮʘ ʠ ʙʨʦʤʥʦʡ ʚʦ-

ʜʦʡ. ʀʟʫʯʝʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʠ ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʦʚʝʜʝʥʦ ʚ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝ-

ʯʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʩʦʨʪʘ ʟʤʝʝʛʦ-

ʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʕʛʦʠʩʪ ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʙʦʣʴʰʘʷ ʠʥʪʨʦʜʫʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʠ ʦʪʙʦʨ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʢʫʣʴʪʫʨʳ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʙʳʣʘ ʩʦʙʨʘʥʘ ʢʦʣʣʝʢʮʠʷ ʠʟ 26 

ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺʳʩʦʢʫʶ ʠʥʪʨʦʜʫʢʮʠ-

ʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʢʘʟʘʣʠ 14 ʩʦʨʪʦʦʙʨʘʟʮʦʚ. ʋʩʪʘʥʦʚʣʝʥ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ ʩʧʝʢʪʨ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʜʘ ʧʦ ʨʷʜʫ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ: ʧʦ ʛʘʙʠʪʫʩʫ ʢʫ-

ʩʪʘ, ʚʳʩʦʪʝ, ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʘʟ ʨʘʟʚʠʪʠʷ, ʦʢʨʘʩʢʝ ʣʠʩʪʴʝʚ, ʚʝʥʯʠ-

ʢʘ ʮʚʝʪʢʘ, ʦʩʳʧʘʝʤʦʩʪʠ ʠ ʢʨʫʧʥʦʩʪʠ ʩʝʤʷʥ. 

ɼʣʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 15 ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩ-

ʪʦʯʥʠʢʦʚ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ɻʝʥʝʪʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʩʝʣʝʢʮʠʠ  

ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ 

ɻʝʥʠʩʪʦʯʥʠʢʠ ʉʦʨʪʦʦʙʨʘʟʮʳ 

ʉʢʦʨʦʩʧʝʣʦʩʪʠ ʆʪʙʦʨ 4 (ʉʅʀʀʉʍ), ɿʝʷ (ʂʘʟʘʭʩʪʘʥ), ʄʝʩʪʥʳʡ (ʉʠʙʅʀʀ ʈʆ) 

ʋʩʪʦʡʯʠʚʦʩʪʠ ʢ ʢʦʤʧʣʝʢʩʫ 

ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ 

ʢ-18 (ʌʨʘʥʮʠʷ), ʢ-15 (ɺʀʃɸʈ), ɿʝʷ (ʂʘʟʘʭʩʪʘʥ), ʢ-16 

(ɻʝʨʤʘʥʠʷ), ʛʠʙʨʠʜ ʢ-9 (ʉʅʀʀʉʍ), ʉɻʇ-4 (ʉʅʀʀʉʍ), ʦʪʙʦʨ 4 

(ʉʅʀʀʉʍ), ʙʠʦʪʠʧ 2 (ʉʅʀʀʉʍ) 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʠʪʦʤʘʩʩʳ  

ʠ ʩʝʤʷʥ 

ʆʪʙʦʨ 1 (ʉʅʀʀʉʍ), ʦʪʙʦʨ 5 (ʉʅʀʀʉʍ), ʦʪʙʦʨ 3 (ʉʅʀʀʉʍ), 

ɸʨʭʘʪ (ʉ. -ʇʝʪʝʨʙʫʨʛ), ʢ-10 ʤʝʩʪʥʳʡ (ʂʘʟʘʭʩʪʘʥ) 

ɺʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ɹɸɺ 
ʢ-3 (ʗʢʫʪʠʷ), ʢ-10 ʤʝʩʪʥʳʡ (ʂʘʟʘʭʩʪʘʥ), ɿʝʷ (ʂʘʟʘʭʩʪʘʥ), ʢ-16 

(ɻʝʨʤʘʥʠʷ) 

 

ʅʦʚʳʡ ʩʦʨʪ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʕʛʦʠʩʪ ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʦʧʳʣʝʥʠʷ 

ʧʦʜʦʙʨʘʥʥʳʭ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʙʠʦʪʠʧʠʯʝʩʢʠʤ ʦʪʙʦʨʦʤ 

ʠʟ ʛʠʙʨʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʝʤ ʧʨʠʟʥʘʢʦʚ. ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢ-

ʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʩʦʨʪ ʚʥʝʩʝʥ ʚ 2006 ʛ. [5].  

ʈʘʩʪʝʥʠʷ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʩʦʨʪʘ ʕʛʦʠʩʪ ʠʤʝʶʪ ʧʨʷʤʦʩʪʦʷʯʠʡ ʯʝʪʳ-

ʨʝʭʛʨʘʥʥʳʡ ʩʪʝʙʝʣʴ ʩ ʯʠʩʣʦʤ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʜʦ 14 ʰʪʫʢ. ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ 35-42%. 

ʃʠʩʪʴʷ ʩʫʧʨʦʪʠʚʥʳʝ. ʅʠʞʥʠʝ ï ʥʘ ʯʝʨʝʥʢʘʭ ʩʨʝʜʥʝʡ ʜʣʠʥʳ, ʧʦ ʢʨʘʷʤ ʪʫʧʦʟʫʙʯʘʪʳʝ, 

ʚʝʨʭʥʠʝ ï ʢʦʨʦʪʢʦʯʝʨʝʰʢʦʚʳʝ, ʧʠʣʴʯʘʪʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ʣʘʥʮʝʪʥʦʡ ʬʦʨʤʳ. ɼʣʠʥʘ ʣʠ-

ʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 2,6-3,3 ʩʤ, ʰʠʨʠʥʘ ï 0,8-1,8 ʩʤ. ʎʚʝʪʢʠ ʢʨʫʧʥʳʝ, ʛʦʣʫʙʦʚʘʪʦ-

ʬʠʦʣʝʪʦʚʳʝ, ʩʦʙʨʘʥʳ ʚ ʣʦʞʥʳʝ ʤʫʪʦʚʢʠ, ʦʙʨʘʟʫʶʱʠʝ ʧʨʦʜʦʣʛʦʚʘʪʦʝ ʢʠʩʪʝʚʠʜʥʦʝ ʩʦ-

ʮʚʝʪʠʝ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʜʣʠʥʘ 16-20 ʩʤ. ʉʝʤʝʥʘ ʯʝʨʥʦʡ ʦʢʨʘʩʢʠ, ʪʨʝʭʛʨʘʥʥʳʝ, ʩʣʝʛ-
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ʢʘ ʚʳʪʷʥʫʪʳʝ ʠ ʟʘʦʩʪʨʝʥʥʳʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩ ʙʝʣʦʡ ʦʪʤʝʪʠʥʦʡ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ 

2,0-2,1 ʛ. ʂʦʨʝʥʴ ʩʪʝʨʞʥʝʚʦʡ, ʨʘʟʚʝʪʚʣʝʥʥʳʡ. ʉʦʨʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʦʚʥʝʥʥʳʤ ʪʨʘ-

ʚʦʩʪʦʝʤ ʚʳʩʦʪʦʡ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ 50-55 ʩʤ, ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ï 65-75 ʩʤ. ʉʦʨʪ 

ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ, ʨʘʩʪʝʥʠʷ ʥʝ ʧʦʨʘʞʘʶʪʩʷ ʙʦʣʝʟʥʷʤʠ ʠ ʥʝ ʧʦʚʨʝʞʜʘʶʪʩʷ ʚʨʝʜʠ-

ʪʝʣʷʤʠ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʪ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ ʜʦ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ 50-60 

ʜʥʝʡ, ʜʦ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ï 105-115 ʜʥʝʡ. ʉʦʨʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʠʣʴʥʳʤ, 

ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʮʚʝʪʝʥʠʷ, ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʳʣʠʪʝʣʝʡ, ʚ 

ʪ.ʯ. ʜʦʤʘʰʥʝʡ ʧʯʝʣʳ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʛʦ ʬʠʪʦʩʳʨʴʷ 35-40 ʮ/ʛʘ, ʩʝʤʷʥ ï 5,0-6,0 ʮ/ʛʘ. 

ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʩʦʨʪʘ ʕʛʦʠʩʪ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,09 ʜʦ 

0,40% (ʪʘʙʣ. 2).  

ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʟʨʘʯʥʫʶ, ʩʣʝʛʢʘ ʚʷʟʢʫʶ 

ʞʠʜʢʦʩʪʴ ʩ ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʠʤʝʶʱʫʶ ʧʨʠʷʪʥʳʡ ʤʷʪʥʦ-ʣʠʤʦʥʥʳʡ 

ʘʨʦʤʘʪ. ʆʥʦ ʨʘʩʪʚʦʨʠʤʦ ʚ ʩʧʠʨʪʝ, ʘʮʝʪʦʥʝ, ʭʣʦʨʦʬʦʨʤʝ, ʵʬʠʨʝ. 

ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʤʝʪʦʜʦʤ ɻɾʍ ʥʘ ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ 

çʍʨʦʤ 5è ʩ ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚ-

ʥʳʭ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʮʠʪʨʘʣʴ, ʮʠʪʨʦʥʝʣʣʦʣ ʠ ʛʝʨʘʥʠʣʘʮʝʪʘʪ. ɺ ʮʝʣʦʤ ʚ ʩʦʩʪʘ-

ʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʕʛʦʠʩʪ ʚʳʜʝʣʝʥʦ 56 ʢʦʤʧʦʥʝʥʪʦʚ [6]. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʫʨʦʚʥʝ 7,8-8,0%, 

ʬʣʘʚʦʥʦʠʜʦʚ ï 0,90-1,03%. ɺ ʠʟʚʣʝʯʝʥʠʠ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩ-

ʣʦʪʘ, ʢʚʝʨʮʝʪʠʥ, ʣʶʪʝʦʣʠʥ, ʛʝʩʧʝʨʠʜʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʚ ʩʳʨʴʝ ʘʣʢʘʣʦʠʜʦʚ. 
 

ʊʘʙʣʠʮʘ 2  ʉʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʟʤʝʝʛʦʣʦʚʥʠʢʘ  

ʤʦʣʜʘʚʩʢʦʛʦ ʕʛʦʠʩʪ  (ʇʦʧʦʚʘ ʆ.ʀ., ʅʠʢʠʪʠʥʘ ɸ.ʉ., 2007 ʛ.) 

ʆʨʛʘʥʳ ʨʘʩʪʝʥʠʷ ʉʦʦʪʥʦʰʝʥʠʝ ʦʨʛʘʥʦʚ ʚ 
ʥʘʚʝʩʢʝ, % 

ʉʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ 
ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ, % 

ʊʨʘʚʘ ʧʨʠ ʩʨʝʟʝ 40 ʩʤ  
ʦʪ ʚʝʨʭʫʰʢʠ 

100 0,30 

ʃʠʩʪ 35 0,15 

ʉʦʮʚʝʪʠʝ 30 0,40 

ʉʪʝʙʝʣʴ 35 0,09 
 

ʉʦʨʪ ʦʪʣʠʯʘʝʪʩʷ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʥ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʝʥ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥ-

ʥʦʤʫ ʚʦʟʜʝʣʳʚʘʥʠʶ ʥʘ ʬʠʪʦʩʳʨʴʝ ʠ ʩʝʤʝʥʘ, ʥʝ ʧʨʝʜʲʷʚʣʷʝʪ ʦʩʦʙʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʯ-

ʚʝ, ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪ ʟʘʩʫʭʫ, ʭʦʣʦʜʦʩʪʦʝʢ. ʅʘ ʶʛʝ ʈʦʩʩʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʩʝʤʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʩʦʨʪʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʫʶ ʪʝʭʥʦʣʦ-

ʛʠʶ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠ ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʧʠʱʝʚʫʶ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʫʶ ʠ 

ʧʘʨʬʶʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʘʪʫʨʘʣʴʥʳʤ ʬʠʪʦʩʳʨʴʝʤ. ʄʝʜʦʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ 200 ʢʛ/ʛʘ. ʈʘʩʪʝʥʠʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʬʠ-

ʪʦʥʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ɿʘʢʣʶʯʝʥʠʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʨʘʙʦʪ, ʧʦʢʘʟʳʚʘ-

ʶʪ, ʯʪʦ ʟʤʝʝʛʦʣʦʚʥʠʢ ʤʦʣʜʘʚʩʢʠʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 

ʩ ʫʩʧʝʭʦʤ ʤʦʞʝʪ ʚʳʨʘʱʠʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʉʪʘʚʨʦʧʦʣʴʷ. 

ʉʝʣʝʢʮʠʦʥʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʮʝʥʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʨʷʜʫ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʪʦʨʳʭ ʩʦʟʜʘʥ ʥʦʚʳʡ ʩʦʨʪ ʕʛʦʠʩʪ. 
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ʅʦʚʳʡ ʩʦʨʪ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʤʦʣʜʘʚʩʢʦʛʦ ʕʛʦʠʩʪ ʚʥʝʩʝʥ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝ-

ʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʩʦʜʝʨʞʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʝʥ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥ-

ʥʦʤʫ ʚʦʟʜʝʣʳʚʘʥʠʶ. 
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ʇʆʊɽʅʎʀɸʃ ɺʆɿɼɽʃʓɺɸʅʀʗ ʉʆʈɻʆɺʓʍ ʂʋʃʔʊʋʈ 

ɺ ɸʃʊɸʁʉʂʆʄ ʂʈɸɽ 
 

ɽ.ʈ. ʐʫʢʠʩ, ɸ.ɹ. ɺʦʣʦʜʠʥ, ʉ.ʀ. ʂʘʧʫʩʪʠʥ 
 

ʈʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʟʘʤʝʥʘ ʤʘʣʦʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤʠ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʝʟʝʨʚʦʤ ʫʢʨʝʧ-

ʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʫʣʫʯʰʝʥʠʷ ʝʝ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʠʩʧʳʪʘʥʠʠ ʚ 2017 

ʛʦʜʫ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʣʝʢʮʠʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ ʫ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘ-

ʭʘʨʥʦʛʦ ʩʦʨʛʦ ʣʫʯʰʠʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʣʫʯʝʥ ʫ ʩʦʨʪʘ ɻʘʣʠʷ 

(51,1 ʠ 11,2 ʪ/ʛʘ), ʛʠʙʨʠʜʘ ʉʠʣʦʩʥʦʝ 88 (52,7 ʠ 11,9 ʪ/ʛʘ), ʥʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʃ.7812 

(515; 11,64 ʪ/ʛʘ) ʠ ʃ.6040 (52,6 ʠ 11,07 ʪ/ʛʘ). ɹʦʣʝʝ ʧʦʟʜʥʝʩʧʝʣʳʝ ʛʠʙʨʠʜʳ ɸʣʛʘ ʠ ʗʨʠʢ 

ʚ ʫʩʣʦʚʠʷʭ ʛʦʜʘ ʦʙʝʩʧʝʯʠʣʠ ʧʦʣʫʯʝʥʠʝ 37,7 ʠ 41,1 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 7,92 ʠ 6,59 ʪ/ʛʘ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʉʨʝʜʠ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʭ ʛʠʙʨʠʜʦʚ ʥʦʚʘʷ ʢʦʤʙʠʥʘʮʠʷ ɻʚʘʨʜʝʝʮ ʧʦʟ-

ʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ 50,2 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʋ ʛʠʙʨʠʜʘ ʅʘʚʠʛʘʪʦʨ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘ-

ʚʠʣ 46,8 ʪ/ʛʘ. 

mailto:sosna777@bk.ru
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ʋʩʨʝʜʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ 2015-2017 ʛʛ. ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ 

ʩʘʤʘʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʫ ʛʠʙʨʠʜʘ ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ ʗʨʠʢ ʠ ʩʦʨʪʘ ʩʫ-

ʜʘʥʩʢʦʡ ʪʨʘʚʳ ɿʝʤʣʷʯʢʘ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʩʘ-

ʭʘʨʥʦʛʦ ʩʦʨʛʦ ʛʠʙʨʠʜʦʚ ʉʠʣʦʩʥʦʝ 88 (40,3 ʪ/ʛʘ), ʗʨʠʢ (39,3 ʪ/ʛʘ), ʩʦʨʪʘ ɻʘʣʠʷ (38,8 

ʪ/ʛʘ), ʘ ʪʘʢʞʝ ʫ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ʅʘʚʠʛʘʪʦʨ (37,0 ʪ/ʛʘ). ʉʪʘʥʜʘʨʪ ɼʫʧʣʝʪ 

ʦʙʝʩʧʝʯʠʣ ʧʦʣʫʯʝʥʠʝ 22,4 ʪ/ʛʘ ʤʘʩʩʳ. ʋ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ɿʝʤʣʷʯʢʘ ʧʦʣʫʯʝʥʦ 30,9 ʪ/ʛʘ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʂʫʣʫʥʜʠʥʩʢʘʷ ï 22,1 ʪ/ʛʘ. ʍʦʪʷ ʠʟʫʯʘʚʰʠʝʩʷ ʚ 2015-

2017 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʣʝʢʮʠʠ 

ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʅɸʎè ʠ ʫʩʪʫʧʠʣʠ ʤʝʩʪʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʧʦ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ, ʥʦ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳ-

ʩʠʣʠ ʠʭ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʦʝ ʩʦʨʛʦ, ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʡ ʛʠʙʨʠʜ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ, ʫʨʦʞʘʡʥʦʩʪʴ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ, ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ 
 

POTɽNTIAL OF SORGHUM CROPS CULTIVATION IN  

THE ALTAI TERRITORY  
 

E.R. Shukis, A.V. Volodin, S.I. Kapustin  
 

Expansion of the sown areas of the most valuable crops, replacement of low-yielding 

varieties and hybrids with move yielding crops is a significant reserve for strengthening the 

fodder base and improving its quality. In the ecological test in 2017 of sorghum crops from 

the selection of the North Caucasian FARC in varieties and hybrids of sugar sorghum, the 

best yield of herbage and dry matter was obtained from the Galiya  (52,7 and 11,9 

tons/hectare) variety, the Silosnoye 88 hybrid (52,7 and 11,9 tons/hectare), new combinations 

of  L.7812 (51,5; 11,64 tons/hectare) and  L.6040 (52,6 and 11,07 tons/hectare). The later rip-

ening hybrids of Alga and Yarik provided under conditions of the year 37,7 and 41,1 

tons/hectare of herbage and 7,92 and 6,59 tons/hectare of dry matter. Among sorghum-

sudanian hybrids, the new Guardeets combination allowed to obtain 50,2 tons/hectare of 

herbage. In the Navigator  hybrid this index was 46,8 tons/hectare.  

Average indices for 2015-2017 allow us to conclude that the most significant height of 

plants was in the Yarik sugar sorghum hybrid and the variety of Zemlyachka  Sudan grass. 

The highest yield of herbage was established in the sugar sorghum of Silosnoye 88 (40,3 

tons/hectare), Yarik (39,3 tons/hectare) hybrids, Galiya variety (38,8 tons/hectare), and in 

sorghum Sudan hybrid of Navigator (37,0 tons/hectare). The Duplet standard provided 22,4 

tons/hectare of herbage. From the Sudan grass Zemlyachka are received 30,9 tons/hectare of 

herbage, from the standard variety of Kulundinskaya there were 22,1 tons/hectare. Although 

studied in 2015-2017 in the Altay Territory the varieties and hybrids of the sorghum cultures 

from the selection of the FSBSI North Caucasian FARC yielded to local standards for the du-

ration of the growing season and the yield of seeds, they significantly exceeded their height 

and yield of herbage and dry matter. 

Key words: sugar sorghum, sorghum-sudanian hybrid, Sudan grass, ecological test, 

yield, herbage, dry matter 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ ʨʘʩʭʦʜʳ ʥʘ 

ʢʦʨʤʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʦʭʦʜʷʪ ʜʦ ʧʦʣʦʚʠʥʳ ʠʭ ʦʙʱʝʛʦ ʦʙʲʝʤʘ. ʇʦʵʪʦʤʫ ʧʦʣʫʯʝʥʠʝ ʜʝ-

ʰʝʚʳʭ ʢʦʨʤʦʚ, ʫʣʫʯʰʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. ʀʥʪʨʦʜʫʢʮʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʩʝʣʝʢʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʧʝ-
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ʮʠʬʠʯʝʩʢʠʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʳ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʫʣʴʪʫʨ [2]. 

ɺ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʘʭʘʨʥʦʝ ʩʦʨʛʦ, ʩʫʜʘʥ-

ʩʢʘʷ ʪʨʘʚʘ, ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʝ ʛʠʙʨʠʜʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʩʪʘʙʠʣʴ-

ʥʦʩʪʴʶ ʫʨʦʞʘʝʚ ʧʦ ʛʦʜʘʤ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝ-

ʥʠʝ ʵʪʠʭ ʢʫʣʴʪʫʨ ʩʜʝʨʞʠʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, 

ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ [3,4,5]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ɸʣʪʘʡʩʢʦʤ 

ʢʨʘʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʦʚ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ. ʉ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʵʪʠʭ ʢʫʣʴʪʫʨ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʂʘʟʘʭʩʪʘʥ, 

ʄʦʥʛʦʣʠʷ, ʨʘʡʦʥʳ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʫʪʦʯʥʝʥʠʝ ʩʦʨʪʦʚʦʛʦ ʠ ʚʠʜʦʚʦʛʦ ʥʘʙʦʨʘ 

ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʣʝʢʮʠʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ɸʣʪʘʷ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 2015-2017 ʛʛ. ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʧʳʪʘʥʠʝ 

ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʣʝʢʮʠʠ ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 

ʌʅɸʎè ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʥʘ ʙʘʟʝ ɸʣʪʘʡʩʢʦʛʦ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʠʤʝʝʪ 12,7 ʤʣʥ ʛʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʟ 

ʢʦʪʦʨʳʭ 2,0 ʤʣʥ ʛʘ ʟʘʥʠʤʘʶʪ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ ʥʘ ʧʘʰʥʝ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʩʚʳʰʝ 30 ʪʠʧʘʤʠ ʧʦʯʚ, 3,3 ʤʣʥ ʛʘ ʟʘʩʦʣʝʥʥʳʭ, ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʠ ʩʦʣʦʥʯʘʢʦʚʳʭ 

ʟʝʤʝʣʴ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʤʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʟʜʥʠʝ ʚʝʩʝʥʥʠʝ ʠ ʨʘʥʥʠʝ ʦʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʩʦʢʨʘʱʘʶʪ ʧʝʨʠ-

ʦʜ ʚʝʛʝʪʘʮʠʠ, ʘ ʩʫʨʦʚʳʝ ʤʘʣʦʩʥʝʞʥʳʝ ʟʠʤʳ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʦʟʠʤʳʭ ʠ ʤʥʦ-

ʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʠʤ ʢʦʣʝʙʘʥʠʷʤ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʛʦʜʘʤ, ʜʦ-

ʩʪʠʛʘʶʱʠʤ 2-3-ʢʨʘʪʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦ ʚʝʣʠʯʠʥʝ, ʠ ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨ-

ʤʦʚ. ɺ ʢʨʘʝ ʚʳʜʝʣʷʝʪʩʷ 7 ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʩ ʛʦʜʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 

ʦʪ 230 ʜʦ 850 ʤʤ, ʩʫʤʤʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʦʪ 1190 ʜʦ 2655
0
ʉ, ʛʠʜ-

ʨʦʪʝʨʤʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʚʣʘʞʥʝʥʠʷ ʦʪ 0,50 ʜʦ 1,61. 

ʇʨʠʦʙʩʢʘʷ ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʚʢʣʶʯʘʝʪ 1,83 ʤʣʥ ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʧʘʰʥʠ 1,26 ʤʣʥ ʛʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʛʦʜ ʚ ʥʝʡ ʩʦʩʪʘʚʣʷʝʪ 305-395 ʤʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʘ ʤʘʡ-ʘʚʛʫʩʪ ï 150-200 ʤʤ. ʉʫʤʤʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 2270-2440
0
ʉ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʝ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 2015-2017 ʛʛ. ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦ-

ʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʝ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢʮʠʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ɸʣʪʘʡʩʢʦ-

ʛʦ ʅʀʀʉʍ. ʇʨʠʦʙʩʢʦʝ ʧʣʘʪʦ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʦʧʳʪʥʳʡ ʩʪʘʮʠʦʥʘʨ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 477 ʤʤ, ʚ 

ʪ.ʯ. ʟʘ ʘʧʨʝʣʴ-ʘʚʛʫʩʪ ï 230 ʤʤ, ʠʣʠ ʦʢʦʣʦ 40% ʠʭ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʊʝʧʣʦʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʴ ʇʨʠʦʙʴʷ ʥʝʧʣʦʭʘʷ, ʩʫʤʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚʳʰʝ +10
0
ʉ ʩʦ-

ʩʪʘʚʣʷʝʪ 1800-2260
0
ʉ. ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʦʪ 91 ʜʦ 144 ʜʥʝʡ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ï 

ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ, ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʩ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠ-

ʝʡ ʩʨʝʜʳ ʠ ʥʝʚʳʩʦʢʦʡ ʝʤʢʦʩʪʴʶ ʧʦʛʣʦʱʝʥʠʷ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʠʪʨʘʪʥʳʤ ʘʟʦʪʦʤ ʩʨʝʜ-

ʥʷʷ, ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ï ʩʨʝʜʥʷʷ, ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ï ʚʳʩʦʢʘʷ. 

2015, 2016 ʠ 2017 ʛʦʜʳ ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʧʦ ʚʣʘʛʦ- ʠ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʠ ʜʣʷ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ. ɿʘʢʣʘʜʢʘ ʧʠʪʦʤʥʠʢʦʚ ʠʩʭʦʜʥʦʛʦ ʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʦʪʜʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ ʢʫʣʴʪʫʨ ʥʘ ʦʜʥʦ-ʜʚʫʭʨʷʜʢʦʚʳʭ ʜʝʣʷʥʢʘʭ 

ʜʣʠʥʦʡ 2 ʤʝʪʨʘ ʠ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 70 ʩʤ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ ʩʝʣʝʢʮʠʦʥ-

ʥʳʝ ʥʦʤʝʨʘ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ 6 ʤ
2
, ʚ ʢʦʥʢʫʨʩʥʦʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʧʳʪʘʥʠʠ ï 10 ʤ
2
 ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʉʪʘʥʜʘʨʪʘʤʠ ʯʝʨʝʟ 10 ʥʦʤʝʨʦʚ ʙʳʣʠ 

ʫ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʩʦʨʪʘ ʇʨʠʦʙʩʢʘʷ 97 ʠ ʂʫʣʫʥʜʠʥʩʢʘʷ, ʘ ʩʦʨʛʦ ï ɼʫʧʣʝʪ. ɺ ʬʘʟʫ ʫʢʦʩ-
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ʥʦʡ ʩʧʝʣʦʩʪʠ ʫʯʠʪʳʚʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʚ ʬʘʟʫ ʧʦʣ-

ʥʦʡ ʩʧʝʣʦʩʪʠ ï ʟʝʨʥʘ ʠ ʩʝʤʷʥ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙ-

ʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʠ ʧʨʦʚʝʜʝʥʠʶ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʩ ʢʦʨʤʦʚʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ [6, 7, 8]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʠʩʧʳʪʘʥʠʷ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʣʝʢʮʠʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ ʚ ɸʣʪʘʡʩʢʦʤ 

ʅʀʀʉʍ ʚ 2017 ʛʦʜʫ (ʪʘʙʣ. 1) ʫ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʳ ʨʘʩʪʝ-

ʥʠʡ (257 ʩʤ), ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (37,6 ʪ/ʛʘ) ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (8,27 ʪ/ʛʘ) ʧʦʣʫ-

ʯʝʥʳ ʫ ʩʦʨʪʘ ɿʝʤʣʷʯʢʘ. ʇʨʝʚʳʰʝʥʠʝ ʥʘʜ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ʂʫʣʫʥʜʠʥʩʢʘʷ ʚ 2017 ʛʦ-

ʜʫ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 49 ʩʤ, 11,0 ʠ 1,62 ʪ/ʛʘ. ɺ 2016 ʛʦʜʫ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘ-

ʚʠʣʦ 44 ʩʤ, 12,0 ʠ 1,55 ʪ/ʛʘ. 
       
ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʣʝʢʮʠʠ  

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ ʚ ɸʣʪʘʡʩʢʦʤ ʅʀʀʉʍ ʚ 2017 ʛ. 

ʂʫʣɹ-

ʪʫʨʘ 
ʉʦʨʪ, ʛʠʙʨʠʜ 

ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʧʝʨʠʦʜʘ, 

ʜʥʝʡ 
ɺʳʩʦʪʘ 

ʨʘʩʪʝ-

ʥʠʡ, ʩʤ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

ʜʦ 

ʚʳʤʝ-

ʪʳʚʘʥʠʷ 

ʜʦ 

ʩʦʟʨʝ-

ʚʘʥʠʷ 

ʟʝʣʝ-

ʥʦʡ 

ʤʘʩʩʳ 

ʩʫʭʦʛʦ 

ʚʝʱʝ-

ʩʪʚʘ 

ʩʝʤʷʥ 

ʉʫʜʘʥ-

ʜʘʥ-

ʩʢʘʷ 

ʪʨʘʚʘ 

ʂʫʣʫʥʜʠʥʩʢʘʷ, 

ʩʪʘʥʜʘʨʪ 
42 105 208 26,6 6,65 2,27 

ʉʧʫʪʥʠʮʘ 60 >120 241 34,9 8,04 0,34 

ɿʝʤʣʷʯʢʘ 63 >120 257 37,6 8,27 0,18 

ɿʣʘʪʘ 50 117 226 31,5 6,98 1,17 

ʉʦʬʠʷ 46 112 214 27,7 6,70 1,59 

ʉʦʨʛʦ-

ʩʫʜʘʥ-

ʢʦʚʳʡ 

ʛʠʙʨʠʜ 

ʅʘʚʠʛʘʪʦʨ 64 >120 294 46,8 9,01 0,51 

ɻʚʘʨʜʝʝʮ 69 >120 232 50,2 9,27 0,00 

ʉʦʨʛʦ  

ʩʘʭʘʨ-

ʥʦʝ 

ɼʫʧʣʝʪ, ʩʪʘʥʜʘʨʪ 45 108 225 26,2 6,59 2,55 

ɻʘʣʠʷ 64 >120 224 51,1 11,24 0,20 

ʃʘʨʝʮ 64 >120 238 47,4 9,06 0,31 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʝ 36 65 >120 238 37,0 8,60 0,44 

ʃ.7812 68 >120 250 51,4 11,64 0,43 

ʃ.7897 66 >120 257 48,3 9,96 0,31 

ʃ.7813 65 >120 246 44,5 9,61 0,38 

ʃ.7859 64 >120 239 44,7 9,52 0,35 

ʃ.4060 63 >120 258 52,6 11,07 0,32 

ʉʠʣʦʩʥʦʝ 88 65 >120 241 52,7 11,59 0,35 

ɸʣʛʘ 67 >120 231 37,7 7,92 0,29 

ʗʨʠʢ 70 >120 267 41,1 8,25 0,00 

ʅʉʈ0,05 ʛ/ʛʘ    1,09 0,26  
        

ɺ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʩʦʨʪʘ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ɿʝʤʣʷʯʢʘ ʠ ʉʧʫʪʥʠʮʘ ʚʦ ʚʩʝ 

ʪʨʠ ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ ʠʤʝʣʠ ʜʣʠʥʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʙʦʣʝʝ 

120 ʜʥʝʡ ʠ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʧʦʣʥʦʮʝʥʥʳʭ ʩʝʤʷʥ. ʀʩʧʳʪʘʥʥʳʝ ʚ 2017 ʛʦ-

ʜʫ ʥʦʚʳʝ ʩʦʨʪʘ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ɿʣʘʪʘ ʠ ʉʦʬʠʷ ʠʤʝʣʠ ʜʣʠʥʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 
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112 ʠ 117 ʜʥʝʡ, ʘ ʫʨʦʞʘʡ ʩʧʝʣʦʛʦ ʟʝʨʥʘ 1,17-1,58 ʪ/ʛʘ. ʇʨʝʚʳʰʝʥʠʝ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝ-

ʣʝʥʦʡ ʤʘʩʩʳ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʩʦʩʪʘʚʠʣʦ 1,1-4,9 ʪ/ʛʘ, ʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï 0,05-0,33 ʪ/ʛʘ. 

ɿʣʘʪʘ ʠ ʉʦʬʠʷ ʠʤʝʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʚʳʤʝʪʳʚʘʥʠʷ 46-

50 ʜʥʝʡ, ʫ ʩʪʘʥʜʘʨʪʘ ï 42 ʜʥʷ. 

ʇʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʠʩʧʳʪʘʥʠʠ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʭ ʛʠʙʨʠʜʦʚ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦ-

ʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ 2017 ʛʦʜʫ ʧʦʣʫʯʝʥ ʫ ʥʦʚʦʛʦ ʛʠʙʨʠʜʘ ɻʚʘʨʜʝʝʮ ï 50,2 ʪ/ʛʘ, ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ï 9,27 ʪ/ʛʘ. ʋ ʅʘʚʠʛʘʪʦʨʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 46,8 ʠ 9,01 

ʪ/ʛʘ. 

ʉʨʝʜʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ ʚ 2017 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʞʘʡ ʟʝ-

ʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʣʫʯʝʥ ʫ ʩʦʨʪʘ ɻʘʣʠʷ (51,1 ʠ 11,24 ʪ/ʛʘ), ʛʠʙʨʠʜʘ ʉʠ-

ʣʦʩʥʦʝ 88 (52,7 ʠ 11,59 ʪ/ʛʘ), ʢʦʤʙʠʥʘʮʠʡ ʃ.7812 (51,4-11,64 ʪ/ʛʘ) ʠ ʃ.6040 (52,6 ʠ 11,07 

ʪ/ʛʘ). ɹʦʣʝʝ ʧʦʟʜʥʝʩʧʝʣʳʝ ʛʠʙʨʠʜʳ ɸʣʛʘ ʠ ʗʨʠʢ ʚ ʫʩʣʦʚʠʷʭ ʛʦʜʘ ʦʙʝʩʧʝʯʠʣʠ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 37,7 ʠ 41,1 ʪ/ʛʘ, ʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï 7,92 ʠ 8,25 ʪ/ʛʘ. ʋ ʩʪʘʥʜʘʨʪʘ 

ɼʫʧʣʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 26,2 ʠ 6,59 ʪ/ʛʘ. ʅʦ ʧʨʠ ʵʪʦʤ ʩʪʘʥʜʘʨʪ-

ʥʳʡ ʚʘʨʠʘʥʪ ʦʙʝʩʧʝʯʠʣ ʧʦʣʫʯʝʥʠʝ 2,55 ʪ/ʛʘ ʩʝʤʷʥ, ʘ ʧʝʨʠʦʜ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʚʳʤʝʪʳʚʘʥʠʷ 

ʠʤʝʣ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 45 ʜʥʝʡ. ʋ ʩʪʘʚʨʦʧʦʣʴʩʢʠʭ ʩʦʨʪʦʚ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʞʘʡ ʩʝ-

ʤʷʥ ʙʳʣ ʫ ʉʪʘʚʨʦʧʦʣʴʩʢʦʝ 36 (0,44 ʪ/ʛʘ), ʃ.7812 (0,43 ʪ/ʛʘ), ʘ ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʩʭʦʜʳ-ʚʳʤʝʪʳʚʘʥʠʝ (63 ʜʥʷ) ï ʫ ʃ.6040. ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʚʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ ʧʦʣʫʯʝʥʘ ʫ ʗʨʠʢ (267 ʩʤ), ʃ.6040 (258 ʩʤ) ʠ ʃ.7897 (257 ʩʤ). ʋ ʦʩʪʘʣʴʥʳʭ 

ʬʦʨʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 224-250 ʩʤ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʫʩʨʝʜʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 2015-2017 ʛʛ. (ʪʘʙʣ. 2) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʫ ʛʠʙʨʠʜʘ ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ ʗʨʠʢ (265 ʩʤ) ʠ ʩʦʨʪʘ 

ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ɿʝʤʣʷʯʢʘ (261 ʩʤ), ʯʪʦ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʪʘʥʜʘʨʪʦʚ ɼʫʧʣʝʪ ʠ ʂʫʣʫʥ-

ʜʠʥʩʢʘʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 59 ʠ 54 ʩʤ.  
 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ  

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ ʚ ɸʣʪʘʡʩʢʦʤ ʅʀʀʉʍ (2015-2017 ʛʛ.) 

ʂʫʣʴʪʫʨʘ, ʩʦʨʪ, 

ʛʠʙʨʠʜ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ,  

ʩʤ 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ, ʜʥʝʡ 
ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

ʜʦ 

ʚʳʤʝʪʳ-

ʚʘʥʠʷ 

ʜʦ 

ʩʦʟʨʝ- 

ʚʘʥʠʷ 

ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ 

ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ 
ʩʝʤʷʥ 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ  

ʂʫʣʫʥʜʠʥʩʢʘʷ, ʩʪ. 
207 46 106 22,1 6,09 2,01 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʉʧʫʪʥʠʮʘ 242 59 >120 28,2 7,15 0,79 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ɿʝʤʣʷʯʢʘ 261 64 >120 30,9 7,55 0,46 

ʉʦʨʛʦ ɼʫʧʣʝʪ, ʩʪ. 206 48 108 22,4 6,25 2,36 

ʉʦʨʛʦ ɸʣʛʘ 229 72 >120 35,5 8,18 0,40 

ʉʦʨʛʦ ʗʨʠʢ 265 89 >120 39,3 8,77 0 

ʉʦʨʛʦ ʉʠʣʦʩʥʦʝ 88 239 66 >120 40,3 9,28 0,65 

ʉʦʨʛʦ ɻʘʣʠʷ 220 68 >120 38,8 8,92 0,53 

ʉʦʨʛʦ ʉʪʘʚʨʦʧʦʣʴʩʢʦʝ 36 238 63 >120 33,7 8,04 0,79 

ʉʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʡ ʛʠʙʨʠʜ 

ʅʘʚʠʛʘʪʦʨ 
253 65 >120 37,0 8,71 0,86 

ʅʉʈ0,05, ʪ/ʛʘ     1,03-1,12 
0,20-

0,28 
 

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʢʘʟʘʣʦʩʴ ʫ ʩʘʭʘʨʥʦ-

ʛʦ ʩʦʨʛʦ ʛʠʙʨʠʜʦʚ ʉʠʣʦʩʥʦʝ 88 (40,3 ʠ 9,28 ʪ/ʛʘ), ʗʨʠʢ (39,3 ʠ 8,77 ʪ/ʛʘ), ʩʦʨʪʘ ɻʘʣʠʷ 

(38,8 ʠ 8,92 ʪ/ʛʘ), ʘ ʪʘʢʞʝ ʫ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ʅʘʚʠʛʘʪʦʨ (37,0 ʠ 8,71 ʪ/ʛʘ). 

ʉʪʘʥʜʘʨʪʥʦʝ ʩʦʨʛʦ ɼʫʧʣʝʪ ʦʙʝʩʧʝʯʠʣʦ ʧʦʣʫʯʝʥʠʝ 22,4 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 6,25 ʪ/ʛʘ 
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ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʋ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʫʨʦʞʘʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʠʞʝ, ʠ ʤʘʢʩʠʤʘʣʴ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʘ ɿʝʤʣʷʯʢʘ ï 30,9 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 7,55 

ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʋ ʩʦʨʪʘ ʉʧʫʪʥʠʮʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 28,2 ʠ 

7,15 ʪ/ʛʘ, ʘ ʫ ʤʝʩʪʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʂʫʣʫʥʜʠʥʩʢʘʷ ï 22,1 ʠ 6,09 ʪ/ʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ ʠʟʫʯʘʚʰʠʝʩʷ ʚ 2015-2017 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʷ ʩʦʨʪʘ ʠ ʛʠ-

ʙʨʠʜʳ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʣʝʢʮʠʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ ʠ ʫʩʪʫʧʠʣʠ ʤʝʩʪʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ, ʥʦ 

ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʩʠʣʠ ʠʭ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʫ-

ʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2015-2017 ʛʛ. ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʫ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ ʗʨʠʢ (265 ʩʤ) ʠ ʩʦʨʪʘ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ɿʝʤʣʷʯʢʘ 

(261 ʩʤ), ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʪʘʥʜʘʨʪʘ, ʥʘ 59 ʠ 54 ʩʤ. 

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʣʫʯʝʥʘ ʫ ʛʠʙʨʠʜʦʚ 

ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ ʉʠʣʦʩʥʦʝ 88 (40,3 ʠ 9,28 ʪ/ʛʘ), ʗʨʠʢ (39,3 ʠ 8,77 ʪ/ʛʘ), ʩʦʨʪʘ ɻʘʣʠʷ (36,8 

ʠ 8,92 ʪ/ʛʘ), ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ʅʘʚʠʛʘʪʦʨ (37,0 ʠ 8,71 ʪ/ʛʘ). ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 

ʫʩʪʫʧʠʣʘ ʩʘʭʘʨʥʦʤʫ ʩʦʨʛʦ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʘ 

ɿʝʤʣʷʯʢʘ ï 30,9 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 7,55 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʪʘʥ-

ʜʘʨʪʘ ʂʫʣʫʥʜʠʥʩʢʘʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 8,10 ʠ 1,46 ʪ/ʛʘ. 

ʀʟ ʥʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 2017 ʛʦʜʫ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʠʤʝʣʠ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʡ ʛʠʙʨʠʜ ɻʚʘʨʜʝʝʮ, ʩʘʭʘʨʥʦʝ ʩʦʨʛʦ ɻʘʣʠʷ ʠ ʃ-4060. 
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ʌʀʊʆʎɽʅʆʊʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʆʇʋʃʗʎʀʁ ʃɽʉʅʓʍ 

ɺʀɼʆɺ ʈʆɼɸ CAREX L. ʌʃʆʈʓ  ʉʊɸɺʈʆʇʆʃʔʉʂʆɻʆ ʂʈɸʗ 
 

ɺ.ɺ. ɺʦʣʢʦʚʘ  
 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʬʦʥʜ ʨʝʛʠʦʥʘʣʴʥʦʡ ʬʣʦʨʳ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʡ 

ʵʚʦʣʶʮʠʠ. ɽʛʦ ʦʭʨʘʥʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ. ʆʧʨʝ-

ʜʝʣʸʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʪʁ ʚʠʜʳ ʨʦʜʘ Carex L., ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʬʠʪʦʮʝʥʦʟʘʭ. ʇʨʠ ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʛʝʨʙʘʨʥʳʭ ʬʦʥʜʦʚ (SPI, SMRS, 

SBG) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ 

ʢʨʘʷ ʧʨʦʠʟʨʘʩʪʘʣʦ 12 ʚʠʜʦʚ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʜʠʮʠʦʥʥʦ-ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʤʝʥʷʣʘʩʴ ʤʝʪʦʜʠʢʘ ʤʘʨʰʨʫʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʣʥʦ ʦʭʚʘʪʠʪʴ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʥʠʭ ʩʧʝʮʠʬʠʢʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʅʘʤʠ ʫʪʦʯʥʝʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʥʦʚʳʝ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʵʢʦʣʦ-

ʛʠʷ ʠ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ 11 ʚʠʜʦʚ (ʉarex divulsa, C. muricata, C. remota, C. contigua, 

C. polyphylla, C. depressa, C. pallescens, C. digitata, C. depauperata, C. pendula, C. sylvati-

ca). ɺ ʧʦʧʫʣʷʮʠʷʭ ʉarex contigua, C. sylvatica, C. remota, C. digitate, C divulsa ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʦʩʦʙʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʦʙʠʣʴʥʦ ʮʚʝʪʫʪ ʠ ʧʣʦʜʦʥʦʩʷʪ, ʠʤʝʝʪʩʷ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʡ ʧʦʜʨʦʩʪ. ʆʪʤʝʯʘʝʪʩʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ 

ʞʠʟʥʝʥʥʦʩʪʴʶ 5 ʙʘʣʣʦʚ. ʇʦʧʫʣʷʮʠʠ ʉarex polyphylla, C. depressa, C. pallescens, C. de-

pauperatʘ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ 

çʈʫʩʩʢʠʡ ʣʝʩè. ʇʦʧʫʣʷʮʠʠ ʉarex depressa ʠ ʉ. muricata ʚʩʪʨʝʯʘʪʁʩʷ ʦʯʝʥʴ ʨʝʜʢʦ. ʆʥʠ 

ʥʝʫʩʪʦʡʯʠʚʳ, ʩ ʞʠʟʥʝʥʥʦʩʪʴʶ 4 ʙʘʣʣʘ. ɾʠʟʥʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʉarex pallescens ʩʦ-

ʩʪʘʚʣʷʝʪ 5 ʙʘʣʣʦʚ. ʅʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʨʘʩʪʝʥʠʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦ-

ʩʪʦʷʥʠʡ, ʦʥʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ, ʞʠʟʥʝʥʥʳ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ. ʉ. pendula ʧʨʦʠʟʨʘʩ-

ʪʘʝʪ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʪʘʧʣʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ çʈʫʩʩʢʠʡ ʣʝʩè. ʇʦʧʫʣʷʮʠʷ 

ʤʘʣʦʯʠʩʣʝʥʥʘ, ʥʦ ʩʘʤʦʜʦʩʪʘʪʦʯʥʘ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ. ɺ 2018 ʛʦʜʫ ʦʪʤʝʯʝʥʦ 

ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ. ʈʘʩʪʝʥʠʷ ʉ. depauperata ʚʳʛʣʷʜʷʪ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʤʠ, 

ʟʜʦʨʦʚʳʤʠ, ʦʙʠʣʴʥʦ ʮʚʝʪʫʪ ʠ ʧʣʦʜʦʥʦʩʷʪ, ʚ ʧʦʧʫʣʷʮʠʠ ʢʨʦʤʝ ʮʚʝʪʫʱʠʭ ʦʩʦʙʝʡ ʠʤʝʝʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʧʦʜʨʦʩʪ. ɺ ʪʝʯʝʥʠʝ 2011-2018 ʛʛ. ʥʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʫʢʘʟʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ C. serotina. ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʢʘʟʥʠʢ 

çʈʫʩʩʢʠʡ ʣʝʩè ʚ 2018 ʛʦʜʫ ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ C. muricata, C. pendula. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʜ, ʚʠʜ, ʦʩʦʢʠ, ʬʠʪʦʮʝʥʦʟ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʣʝʩ. 
 

PHYTOCENOTIC CHARACTERISTIC OF FOREST SPECIES  

POPULATIONS IN THE GENUS CAREX L. OF THE  

STAVROPOL TERRITORY FLORA  
 

V.V. Volkova  
 

The genetic fund of the regional flora is formed in the course of long evolution. Its 

protection matters for the conservation of  the flora biodiversity. A certain interest represents 

species of the Carex L. genus, which are found in various phytocenoses. In the analysis of lit-

erary data and herbarium funds (SPI, SMRS, SBG), it has been established that on the territo-

ry of the broad-leaved woods of the Stavropol Territory 12 species were growing. When car-

rying out expeditionary field researches,  the technique of route inspection was used, which 

https://doi.org/10.25930/607j-vv64
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allowed to cover most fully various elements of the relief with the characteristic specificity 

for them of vegetable communities.  We have specified and defined new habitats, ecology and 

the population state of 11 species (Carex divulsa, C. muricata, C. remota, C. contigua, C. 

polyphylla, C. depressa, C. pallescens, C. digitata, C. depauperata, C. pendula, C. sylvatica). 

In the populations of Carex contigua, C. sylvatica, C. remota, C. digitate, C divulsa there are 

individuals of all age states, plentifully blossom and fructify, there is numerous seedling  

growth. A widespread and  stable state with vitality of 5 points is noted. Populations of Carex 

polyphylla, C. depressa, C. pallescens, C. depauperata are less widespread, generally grow in 

the territory of the "Russkiy les" forbid forest. Populations of Carex depressa and C. muricata 

are very rare. They are unstable, with vitality of 4 points. The vitality  of Carex pallescens 

population is 5 points. On trial platforms, plants of all age states grow, they are self-sufficient, 

vital, without signs of aging. C. pendula grows on periodically flooded territory of the "Russ-

kiy les" reserve. Population is small, but  self-sufficient, without signs of aging. In 2018 re-

duction of number is noted. C. depauperata plants look normally developed, healthy, plenti-

fully blossom and fructify, in the population in addition to blossoming individuals there is 

numerous seedling growth. During 2011-2018 we found no C. serotina in the specified terri-

tories. Due to the increase in the anthropogenic load on the "Russkiy les" reserve in 2018, re-

duction in number of C. muricata, C. pendula is noted. 

Key words: genus, species, Carex, phytocenosis, broad-leaved wood 
 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʬʦʥʜ ʨʝʛʠʦʥʘʣʴʥʦʡ ʬʣʦʨʳ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʡ 

ʵʚʦʣʶʮʠʠ. ɽʛʦ ʦʭʨʘʥʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ. ʀʩʯʝʟ-

ʥʦʚʝʥʠʝ ʚʠʜʦʚ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ (ʦʙʱʝʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝ-

ʥʠʷʤʠ), ʪʘʢ ʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʟʝ-

ʤʝʣʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʩʬʝʨʳ ʪʫʨʠʟʤʘ, ʚʳʧʘʩ ʩʢʦʪʘ, 

ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʠ ʨʘʩʩʝʷʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ, ʯʪʦ ʩʦʟʜʘʸʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʠʜʦʚ). ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʩʸ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʝʪ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʧʦʩʪʦʷʥʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [1]. ʆʧʨʝʜʝʣʸʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜ-

ʩʪʘʚʣʷʪʁ ʚʠʜʳ ʨʦʜʘ Carex, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʠ ʷʚʣʷʶʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʬʣʦʨʳ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʛʝʨʙʘʨʥʳʭ ʬʦʥʜʦʚ (SPI, SMRS, SBG) ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʧʨʦ-

ʠʟʨʘʩʪʘʣʦ 12 ʚʠʜʦʚ ʨʦʜʘ Carex (ʦʩʦʢ) [1, 2, 3, 4]. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʜʠʮʠʦʥʥʦ-

ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʘʩʴ ʤʝʪʦʜʠʢʘ ʤʘʨʰʨʫʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʣʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦ ʦʭʚʘʪʠʪʴ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ʩ ʭʘʨʘʢʪʝʨʥʦʡ 

ʜʣʷ ʥʠʭ ʩʧʝʮʠʬʠʢʦʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ [5, 6, 7, 8]. ʇʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ 

ʦʧʨʝʜʝʣʷʣʠ ʩʪʨʫʢʪʫʨʫ, ʯʠʩʣʝʥʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ, ʫʯʠʪʳʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ, ʪʠʧ ʧʦʯʚ, ʟʘʩʦʣʝʥʠʝ, ʭʘʨʘʢʪʝʨ 

ʫʚʣʘʞʥʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ) [9, 10].  

ʉarex contigua Hoppe., ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʸʣ 

ʆʨʣʦʚʢʘ, ɹʘʨʩʫʢʦʚʩʢʦʝ ʚ ʜʝʨʥʦʚʠʥʥʦ-ʟʣʘʢʦʚʳʭ, ʣʫʛʦʚʳʭ ʩʪʝʧʷʭ, ʚ ʣʝʩʘʭ ɸʨʭʠʝʨʝʡʩʢʦʤ, 

ʂʨʫʛʣʦʤ, ʈʫʩʩʢʦʤ, ʊʦʤʫʟʣʦʚʩʢʦʤ. ʇʦʧʫʣʷʮʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʉʪʘʚʨʦʧʦʣʷ, ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 150 ʤĮ, ʛʨʘʥʠʯʠʪ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʩ ʜʦʨʦʛʦʡ, ʚʦʩʪʦʯ-

ʥʦʡ ï ʩ ʩʦʩʥʦʚʦʡ ʬʦʨʤʘʮʠʝʡ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʦʩʦʙʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʧʣʦʱʘʜʴ 

ʩ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ 90%, ʦʙʠʣʠʝ ʚʠʜʘ Sp. ʆʙʨʘʟʦʚʘʣʠʩʴ ʢʨʫʧʥʳʝ ʧʣʦʪʥʳʝ ʜʝʨ-

ʥʦʚʠʥʳ ʚʳʩʦʪʦʡ ʜʦ 60 ʩʤ. ʇʦʩʣʝ ʩʢʘʰʠʚʘʥʠʷ ʚ ʠʶʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʪʦʨʥʦʝ ʮʚʝʪʝʥʠʝ. 

ɾʠʟʥʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ  5 ʙʘʣʣʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ï ʛʨʫʧʧʦʚʦʝ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ɺ ʙʫ-

ʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ (ʟʘʢʘʟʥʠʢ ʈʫʩʩʢʠʡ ʣʝʩ, ʂʨʫʛʣʳʡ ʣʝʩ), ʚ ʪʨʘʚʷ-

ʥʠʩʪʦʤ ʷʨʫʩʝ, ʦʙʠʣʠʝ ʚʠʜʘ Sol. ɾʠʟʥʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ 5 ʙʘʣʣʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʩʦʙʠ 
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ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʦʙʠʣʴʥʦ ʮʚʝʪʫʪ ʠ ʧʣʦʜʦʥʦʩʷʪ, ʠʤʝʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʧʦʜʨʦʩʪ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Platanthera bifolia (Sp), Platanthera chlorantha (Sp), 

Ornithogalum Arcuatum (Sp), Carex sylvatica (Sp), Carex remota (Sp), Dentaria 

quinquefolia (Sp), Carex remota (Sp), Festuca altissima (Sp), Allium ursinum (Sp), Scilla 

siberica (Sp), Corydalis caucasica (Sp) ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ʃʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʚʳʪʘʧʪʳʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʤʫʩʦʨʦʤ, ʝʟʜʘ ʥʘ ʢʚʘʜʨʦʮʠʢʣʘʭ, ʘ ʪʘʢʞʝ ʧʦʯʚʝʥ-

ʥʘʷ ʵʨʦʟʠʷ. 

ʉarex sylvatica Huds., ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ (ʟʘʢʘʟʥʠʢ ʈʫʩʩʢʠʡ ʣʝʩ, ʂʨʫʛʣʳʡ ʠ ʏʫʤʘʮ-

ʢʠʡ ʣʝʩʘ) (h 603  ʤ, N. 45Ü0'44", E. 41Ü8'54"), ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʦʩʦʙʝʡ, ʚ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʤ ʣʝʩʫ - ʩʣʫʯʘʡʥʦʝ. ʇʦʧʫʣʷʮʠʷ ʞʠʟʥʝʥʥʘʷ, 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʘʩʪʝʥʠʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʪ 15 ʜʦ 32 ʧʨʦ-

ʨʦʩʪʢʦʚ ʥʘ ʢʘʞʜʦʤ ʤĮ. ɺ ʙʫʢʦʚʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʛʦʨʳ ʉʪʨʠʞʘʤʝʥʪ, ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʙʘʣʢʠ ʊʝʤʥʦʡ ʊʝʤʥʦʛʦ ʣʝʩʘ, ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ. ɾʠʟʥʝʥʥʦʩʪʴ ʧʦʧʫʣʷ-

ʮʠʠ 5 ʙʘʣʣʦʚ, ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ ʦʩʦʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ (Sp). ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, ʊʦʤʫʟʣʦʚʩʢʘʷ ʜʘʯʘ ʟʘʢʘʟʥʠʢʘ çɸʣʝʢʩʘʥ-

ʜʨʦʚʩʢʠʡè (h ï 394 ʤ, N. 44Ü757'557", E. 42Ü896'409"), ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʩʪʝʥʠʷ ʚʳʩʦʪʦʡ ʦʪ 

40 ʜʦ 60 ʩʤ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ ʠ ʞʠʟʥʝʥʥʳ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʩʪʘʨʝʥʠʷ. ʆʙʠʣʠʝ ʚʠʜʘ ʚ ʘʩʩʦʮʠʘʮʠʠ Sp, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ ʪʨʘʚʷʥʠʩʪʦʛʦ ʷʨʫ-

ʩʘ 70%, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ - ʛʨʫʧʧʦʚʦʝ ʨʘʚʥʦʤʝʨʥʦʝ. ɺʪʦʨʘʷ ʧʦʧʫʣʷʮʠʷ ʧʨʦʠʟʨʘʩʪʘ-

ʝʪ ʚ ʙʫʢʦʚʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʏʫʤʘʮʢʦʛʦ ʣʝʩʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʤʘʣʦʡ ʏʫʤʘʮʢʦʡ ʙʘʣʢʝ 

ʫʨʦʯʠʱʘ ʐʠʨʦʢʦʛʦ ɺʦʨʦʚʩʢʦʣʝʩʩʢʠʭ ʚʳʩʦʪ. ʅʘʙʣʶʜʘʶʪʩʷ ʨʘʩʪʝʥʠʷ ʚʳʩʦʪʦʡ ʦʪ 40 ʜʦ 

100 ʩʤ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ ʠ ʞʠʟʥʝʥʥʳ (5 ʙʘʣʣʦʚ), ʙʝʟ ʧʨʠʟʥʘ-

ʢʦʚ ʩʪʘʨʝʥʠʷ. ʆʙʠʣʠʝ ʚʠʜʘ ʚ ʘʩʩʦʮʠʘʮʠʷʭ Sp, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 90%. ɺ ʟʘ-

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ ʛʨʫʧʧʦʚʦʝ ʨʘʚʥʦʤʝʨʥʦʝ. ʃʠʤʠʪʠ-

ʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʪʘʧʪʳʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʤʫʩʦʨʦʤ, ʵʨʦʟʠʷ ʧʦʯʚ. 

ʉarex pendula Huds., ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʦ ʤʝʩʪʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ʟʘʢʘʟʥʠʢ ʈʫʩʩʢʠʡ ʣʝʩ). ʆʥ ʧʨʦ-

ʠʟʨʘʩʪʘʝʪ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʪʘʧʣʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ çʈʫʩʩʢʠʡ ʣʝʩè ʩ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʤʠ ʚʠʜʘʤʠ ʚ ʜʨʝʚʝʩʥʦʤ ʷʨʫʩʝ ï Quercus robur (Sp), Acer campestre (Sol) 

Populus canescens (Ait.) Smith (Sol) ʠ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ ï Carex sylvatica (Sp), C. 

contigua (Sol), ʉ. vulpina (Sol), Equisetum telmateia (Sp), Lythrum salicaria (Sol). ɺʳʩʦʪʘ 

ʉarex pendula ʦʪ 60 ʜʦ 110 ʩʤ. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ: ʛʝʥʝʨʘʪʠʚʥʳʝ (g) ï 9, 

ʠʤʤʘʪʫʨʥʳʝ (im) ï 5, ʶʚʝʥʠʣʴʥʳʝ (j) ï 24, ʧʨʦʨʦʩʪʢʠ (pl) ï 53. ʇʦʧʫʣʷʮʠʷ ʤʘʣʦʯʠʩʣʝʥ-

ʥʘ, ʥʦ ʩʘʤʦʜʦʩʪʘʪʦʯʥʘ, ʞʠʟʥʝʥʥʘ (5 ʙʘʣʣʦʚ), ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ. ʆʙʠʣʠʝ ʚʠʜʘ ʚ 

ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sp, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 80%. ɺ 2018 ʛʦʜʫ ʦʪʤʝʯʝʥʦ ʫʤʝʥʴ-

ʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ ʛʨʫʧʧʦʚʦʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ʃʠʤʠʪʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʜʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. 

ʉarex depauperata Curt. ex With., ʛʣʷʮʠʘʣʴʥʳʡ ʨʝʣʠʢʪ, ʟʘʥʝʩʸʥʥʳʡ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ [1]. ʅʘʤʠ  ʦʧʨʝʜʝʣʝʥʦ  ʤʝʩʪʦ  ʧʨʦʠʟʨʘʩʪʘʥʠʷ  ʦʩʦʢʠ  ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ  ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ  ʣʝʩʥʦʛʦ  ʤʘʩʩʠʚʘ  (ʟʘʢʘʟʥʠʢ   çʈʫʩʩʢʠʡ ʣʝʩè  

ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ  ʚʦʟʚʳʰʝʥʥʦʩʪʠ).   ʇʝʨʚʘʷ   ʧʦʧʫʣʷʮʠʷ   ʥʘ  ʦʧʫʰʢʝ  ʣʝʩʥʦʛʦ  ʤʘʩʩʠʚʘ 

 (h. 641 ʤ, N. 45Á02'77", E 41Á52'08") ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 

50 ʤĮ. ʆʙʠʣʠʝ ʚʠʜʘ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sp, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 80%. ʈʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʦʩʦʙʝʡ ʛʨʫʧʧʦʚʦʝ ʨʘʚʥʦʤʝʨʥʦʝ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Dentaria quinquefolia 

(Sp), Carex remota (Sp), Festuca altissima (Sp), Allium ursinum (Sp), Scilla siberica (Sp), 

Corydalis caucasica (Sp), Erythronium caucasicum (Sp) ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ɺʪʦʨʘʷ ʧʦʧʫ-

ʣʷʮʠʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ. ʇʣʦʱʘʜʴ ʤʝʩʪʘ ʦʙʠʪʘ-

ʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 368 ʤĮ. ʆʙʠʣʠʝ ʚʠʜʘ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sp, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳ-
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ʪʠʠ 90%. ɺ ʜʨʝʚʝʩʥʦʤ ʷʨʫʩʝ ï Carpinus caucasica (Copĭ), Fagus oricnfalis (Sp), Fraxinus 

excelsior (Sp), Quercus robur (Sol). ɺ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ ʥʘ ʚʪʦʨʦʡ ʧʣʦʱʘʜʢʝ ʧʨʝʦʙʣʘ-

ʜʘʶʪ Allium ursinum (Copĭ), Scilla siberica (Copĭ), Festuca altissima (Sp), Erythronium 

caucasicum (Sol) ʠ ʜʨʫʛʠʝ ʚʠʜʳ. ɾʠʟʥʝʥʥʦʩʪʴ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 5 ʙʘʣʣʦʚ ï 

ʨʘʩʪʝʥʠʷ ʚʳʛʣʷʜʷʪ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʤʠ, ʟʜʦʨʦʚʳʤʠ, ʦʙʠʣʴʥʦ ʮʚʝʪʫʪ ʠ ʧʣʦʜʦʥʦʩʷʪ, ʚ 

ʧʦʧʫʣʷʮʠʠ ʢʨʦʤʝ ʮʚʝʪʫʱʠʭ ʦʩʦʙʝʡ ʠʤʝʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʧʦʜʨʦʩʪ (ʤʦʣʦʜʳʝ ʦʩʦʙʠ). 

ʃʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʪʘʧʪʳʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʤʫʩʦʨʦʤ, ʧʦʯʚʝʥʥʘʷ 

ʵʨʦʟʠʷ. 

ʉarex depressa Link., ʥʘʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʭʦʞʜʝʥʠʝ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦ-

ʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ʟʘʢʘʟʥʠʢ çʈʫʩʩʢʠʡ ʣʝʩè ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʚʦʟ-

ʚʳʰʝʥʥʦʩʪʠ). ʆʙʠʣʠʝ ʚʠʜʘ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sol, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 90%, 

ʥʘ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʚʳʷʚʣʝʥʳ: ʛʝʥʝʨʘʪʠʚʥʳʝ (g) ï 5, ʠʤʤʘʪʫʨʥʳʝ (im) ï 0, ʶʚʝʥʠʣʴ-

ʥʝr (j) ï 0, ʧʨʦʨʦʩʪʢʠ (pl) ï 0. ʇʦʧʫʣʷʮʠʷ ʥʝʫʩʪʦʡʯʠʚʘ, ʩ ʞʠʟʥʝʥʥʦʩʪʴʶ 4 ʙʘʣʣʘ. ʇʨʝ-

ʦʙʣʘʜʘʶʪ Scilla siberica (Sp), Festuca altissima (Sp), Allium ursinum (Sp), Corydalis cauca-

sica (Sp), Ranunculus polyanthemos (Sp), Arum maculatum (Un). ʃʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʪʘʧʪʳʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʤʫʩʦʨʦʤ, ʧʦʯʚʝʥʥʘʷ ʵʨʦʟʠʷ. 

ʉarex serotina Merat, ʥʘʤʠ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʭʦʞʜʝʥʠʝ ʚʠʜʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛʦ-

ʨʦʜʘ ʉʪʘʚʨʦʧʦʣʷ [4, 8].  

ʉarex digitata L., ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʦ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʦʩʦʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʚʦ-

ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ʟʘʢʘʟʥʠʢʘ çʈʫʩʩʢʠʡ ʣʝʩè ʠ ɸʨʭʠʝʨʝʡʩʢʦʛʦ ʣʝʩʘ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ), ʚʩʪʨʝʯʘʝʪʩʷ ʦʙʳʯʥʦ. ʅʘ ʧʝʨʚʦʡ ʧʣʦʱʘʜʢʝ (h ï 603 ʤ, 

N 45Á0'44", E. 41Á8'54" ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ʟʘʢʘʟʥʠʢ çʈʫʩʩʢʠʡ ʣʝʩè), ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦ-

ʢʨʳʪʠʠ 90%, ʦʙʠʣʠʝ ʚʠʜʘ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sʨ. ʅʘ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʚʳʷʚʣʝʥʳ ʨʘʩ-

ʪʝʥʠʷ ʚ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ: ʛʝʥʝʨʘʪʠʚʥʳʝ (g) ï 5, ʠʤʤʘʪʫʨʥʳʝ (im) ï 8, ʶʚʝʥʠʣʴ-

ʥʳʝ (j) ï 6, ʧʨʦʨʦʩʪʢʠ (pl) ï 15, ʧʦʧʫʣʷʮʠʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʘ, ʦʥʠ ʞʠʟʥʝʥʥʳ (5 ʙʘʣʣʦʚ), 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʚʠʜʘʤʠ Allium ursinum (Sp), 

Scilla siberica (Sp), Corydalis marschalliana (Sp), Dentaria bulbifera (Sp), Polygonatum 

multiflorum (Sp), Carex sylvatica (Sp), Erythronium caucasicum (Sol). ʅʘ ʚʪʦʨʦʡ ʧʣʦʱʘʜʢʝ 

ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ɸʨʭʠʝʨʝʡʩʢʦʛʦ ʣʝʩʘ ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ) ʦʙʠʣʠʝ ʚʠʜʘ ʚ 

ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sʨ, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 70%. ɺʳʷʚʣʝʥʳ ʨʘʩʪʝʥʠʷ ʚ ʚʦʟʨʘʩʪ-

ʥʳʭ ʩʦʩʪʦʷʥʠʷʭ: ʛʝʥʝʨʘʪʠʚʥʳʝ (g) ï 9, ʠʤʤʘʪʫʨʥʳʝ (im) ï 4, ʶʚʝʥʠʣʴʥʳʝ (j) ï 5, ʧʨʦ-

ʨʦʩʪʢʠ (pl) ï 11, ʧʦʧʫʣʷʮʠʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʘ, ʞʠʟʥʝʥʥʦʩʪʴ ï 5 ʙʘʣʣʦʚ. ʅʘ ʧʨʦʙʥʦʡ ʧʣʦ-

ʱʘʜʢʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʨʘʩʪʝʥʠʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʦʥʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ, ʞʠʟ-

ʥʝʥʥʳ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ. ʇʦʧʫʣʷʮʠʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Platanthera bifolia 

(Sp), Platanthera chlorantha (Sp), Ornithogalum Arcuatum (Sp), Carex sylvatica (Sp), Carex 

remota (Sp), Dentaria quinquefolia (Sp), Festuca altissima (Sp), Allium ursinum (Sp), Scilla 

siberica (Sp), Corydalis caucasica (Sp), Erythronium caucasicum (Sp) ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. 

ʃʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʪʘʧʪʳʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʤʫʩʦʨʦʤ, ʘ ʪʘʢʞʝ 

ʧʦʯʚʝʥʥʘʷ ʵʨʦʟʠʷ. 

ʉarex pallescens L., ʥʘʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʭʦʞʜʝʥʠʝ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʚʦ-

ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ʟʘʢʘʟʥʠʢ çʈʫʩʩʢʠʡ ʣʝʩè ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʘʷ ʚʦʟʚʳ-

ʰʝʥʥʦʩʪʴ), ʦʙʠʣʠʝ ʚʠʜʘ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sʨ, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 90%. ɾʠʟ-

ʥʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 5 ʙʘʣʣʦʚ. ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʨʘʩʪʝʥʠʷ 

ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʦʥʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ, ʞʠʟʥʝʥʥʳ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ. 

ʇʦʧʫʣʷʮʠʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Carex remota (Sol), Dentaria quinquefolia (Sp), 

Festuca altissima (Sp), Allium ursinum (Sp), Scilla siberica (Sp), Corydalis caucasica (Sp), 

Erythronium caucasicum (Sp) ʉarex sylvatica (Sol) ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ʇʦʧʫʣʷʮʠʷ ʫʩʪʦʡ-

ʯʠʚʘ, ʚʩʪʨʝʯʘʝʪʩʷ ʦʙʳʯʥʦ. ʃʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʪʘʧʪʳʚʘʥʠʝ, ʟʘ-

ʛʨʷʟʥʝʥʠʝ ʤʫʩʦʨʦʤ, ʧʦʯʚʝʥʥʘʷ ʵʨʦʟʠʷ. 
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ʉarex divulsa Stokes., ʥʘʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʭʦʞʜʝʥʠʝ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʚ 

ʈʫʩʩʢʦʛʦ ʠ ʂʨʫʛʣʦʛʦ, ʛʦʨʳ ʉʪʨʠʞʘʤʝʥʪ, ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʩʩʝʷʥʥʦ. ɺ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-

ʷʩʝʥʝʚʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ (ʟʘʢʘʟʥʠʢʘ çʈʫʩʩʢʠʡ ʣʝʩè ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ) 

ʦʙʠʣʠʝ ʚʠʜʘ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sʨ, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 90%. ɾʠʟʥʝʥʥʦʩʪʴ 

ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 5 ʙʘʣʣʦʚ. ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʨʘʩʪʝʥʠʷ ʚʩʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʦʥʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ, ʞʠʟʥʝʥʥʳ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ. ʇʦʧʫ-

ʣʷʮʠʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Allium ursinum (Sol), Scilla siberica (Sp), Corydalis 

marschalliana (Sp), Dentaria bulbifera (Sp), Polygonatum multiflorum (Sp), Erythronium 

caucasicum (Sp). ɺ ʙʫʢʦʚʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ (ʛʦʨʳ ʉʪʨʠʞʘʤʝʥʪ) ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ 

ʙʘʣʢʠ ʊʝʤʥʦʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Erythronium caucasicum (Sp), Allium ursinum 

(Sp), Galanthus caucasicus (Sp), Scilla bifolia (Sp) ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ʆʙʠʣʠʝ ʚʠʜʘ ʚ ʪʨʘ-

ʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sol, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 70%. ɾʠʟʥʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚ-

ʣʷʝʪ 5 ʙʘʣʣʦʚ. ʇʨʦʠʟʨʘʩʪʘʶʪ ʨʘʩʪʝʥʠʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʦʥʠ ʩʘʤʦʜʦʩʪʘʪʦʯ-

ʥʳ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ. ʇʦʧʫʣʷʮʠʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Platanthera bifolia 

(Sp), Platanthera chlorantha (Sp), Ornithogalum Arcuatum (Sp), Carex sylvatica (Sp), Carex 

remota (Sp), Dentaria quinquefolia (Sp), Festuca altissima (Sp), Allium ursinum (Sp), Scilla 

siberica (Sp), Corydalis caucasica (Sp), Erythronium caucasicum (Sp) ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. 

ʃʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʪʘʧʪʳʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʤʫʩʦʨʦʤ, ʧʦʯʚʝʥʥʘʷ 

ʵʨʦʟʠʷ. 

ʉarex polyphylla Kar. et Kir., ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚ ʦʢʨʝʩʪʥʦ-

ʩʪʷʭ ʛʦʨʦʜʘ ʉʪʘʚʨʦʧʦʣʷ, ʥʘ ʦʧʫʰʢʘʭ ʣʝʩʦʚ ʂʨʫʛʣʳʡ, ʈʫʩʩʢʠʡ, ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʩʩʝʷʥʥʦ. 

ʇʝʨʚʘʷ ʧʦʧʫʣʷʮʠʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩ-

ʩʠʚʘ (ʟʘʢʘʟʥʠʢ çʈʫʩʩʢʠʡ ʣʝʩè ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ), ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʝʪ-

ʩʷ, ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 150 ʤĮ. ʆʙʠʣʠʝ ʚʠʜʘ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sʨ, ʧʨʠ ʧʨʦʝʢ-

ʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 70%. ɾʠʟʥʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 5 ʙʘʣʣʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʠʜʦʚ ʛʨʫʧʧʦʚʦʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ʇʦʧʫʣʷʮʠʷ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʚ ʥʝʡ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʦʩʦʙʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Allium ursinum 

(Sp), Scilla siberica (Sp), Corydalis marschalliana (Sp), Dentaria bulbifera (Sp), 

Polygonatum multiflorum (Sp), Carex sylvatica (Sp), Erythronium caucasicum (Sol). ɺʪʦʨʘʷ 

ʧʦʧʫʣʷʮʠʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʦʱʘʜʢʝ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩ-

ʩʠʚʘ (ʂʨʫʛʣʦʛʦ ʣʝʩʘ), ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 50 ʤĮ, ʩ ʦʙʠʣʠʝʤ Sol, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳ-

ʪʠʠ 76%. ɾʠʟʥʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ 4 ʙʘʣʣʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʛʨʫʧʧʦʚʦʝ ʥʝʨʘʚʥʦ-

ʤʝʨʥʦʝ. ʍʦʪʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʩʦʙʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʧʦʧʫʣʷʮʠʷ ʤʘʣʦʯʠʩʣʝʥ-

ʥʘ. ʃʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ̫ʣʝ̫ʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʝʩʥʦʡ 

ʤʘʩʩʠʚ (ʧʘʨʢʦʚʘʷ ʟʦʥʘ). 

ʉarex muricata L., ʧʦ ʛʝʨʙʘʨʥʳʤ ʩʙʦʨʘʤ ʅʦʨʤʘʥʘ ɸ.ʇ., ʉ. muricata ʧʨʦʠʟʨʘʩʪʘʣʘ 

ʚ ɸʨʭʠʝʨʝʡʩʢʦʤ ʣʝʩʫ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʂʨʫʛ-

ʣʦʛʦ ʣʝʩʘ [2]. ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʂʨʫʛʣʳʡ ʠ ɸʨʭʠʝʨʝʡ-

ʩʢʠʡ ʣʝʩʘ (ʧʘʨʢʦʚʘʷ ʟʦʥʘ) ʉ. muricata ʥʝ ʦʙʥʘʨʫʞʝʥʘ. ʅʘʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʨʦʠʟʨʘʩʪʘ-

ʥʠʝ ʥʘ ʦʧʫʰʢʝ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ʟʘʢʘʟʥʠʢ çʈʫʩʩʢʠʡ ʣʝʩè ʠ 

ʉʪʘʚʨʦʧʦʣʴʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ), ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ, ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ, ʦʙʠʣʠʝ 

Sol. ʇʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Dentaria quinquefolia (Sp), Carex remota (Sp), ʉarex 

depauperata (Sp), Festuca altissima (Sp), Allium ursinum (Sp), Scilla siberica (Sp), 

Corydalis caucasica (Sp), Erythronium caucasicum (Sp) ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ɾʠʟʥʝʥʥʦʩʪʴ 

ʧʦʧʫʣʷʮʠʠ 4 ʙʘʣʣʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʛʨʫʧʧʦʚʦʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ʍʦʪʷ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʦʩʦʙʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʧʦʧʫʣʷʮʠʷ ʤʘʣʦʯʠʩʣʝʥʥʘ. ʃʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʝʩʥʦʡ ʤʘʩʩʠʚ (ʟʦʥʘ ʦʪʜʳʭʘ).  

ʉarex remota L., ʥʘʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʉ. remota ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ, ʣʝʩʦʚ ï ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ 
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ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʂʨʫʛʣʦʛʦ, ʈʫʩʩʢʦʛʦ, ɸʨʭʠʝʨʝʡʩʢʦʛʦ, ʏʫʤʘʮʢʦʛʦ. ʇʝʨʚʘʷ ʧʣʦʱʘʜʢʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʊʦʤʫʟʣʦʚʩʢʘʷ ʜʘʯʘ ʟʘ-

ʢʘʟʥʠʢʘ çɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡè (h ï 394 ʤ, N. 44Ü757'557", E. 42Ü896'409"). ʅʘʙʣʶʜʘʶʪʩʷ 

ʨʘʩʪʝʥʠʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ ʠ ʞʠʟʥʝʥʥʳ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘ-

ʨʝʥʠʷ. ʆʙʠʣʠʝ ʚʠʜʘ ʚ ʘʩʩʦʮʠʘʮʠʠ Sp, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ ʪʨʘʚʷʥʠʩʪʦʛʦ ʷʨʫʩʘ 

70%, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ ʛʨʫʧʧʦʚʦʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ 

Cornus mas (Sol), Carex sylvatica (Sp), C. contigua (Sol) ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ɺʪʦʨʘʷ ʧʣʦ-

ʱʘʜʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʦ-ʷʩʝʥʝʚʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ʟʘʢʘʟ-

ʥʠʢ çʈʫʩʩʢʠʡ ʣʝʩè ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ), ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ʆʙʠʣʠʝ 

ʚʠʜʘ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ Sʨ, ʧʨʠ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 70%. ɾʠʟʥʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 5 ʙʘʣʣʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʛʨʫʧʧʦʚʦʝ ʨʘʚʥʦʤʝʨʥʦʝ. ʅʘʙʣʶʜʘʶʪʩʷ ʨʘʩ-

ʪʝʥʠʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ ʠ ʞʠʟʥʝʥʥʳ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝ-

ʥʠʷ. ʃʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʪʘʧʪʳʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʤʫʩʦʨʦʤ, ʧʦʯ-

ʚʝʥʥʘʷ ʵʨʦʟʠʷ.  

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ 12 ʚʠʜʦʚ ʨʦʜʘ 

Carex L. ʅʘʤʠ ʫʪʦʯʥʝʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʥʦʚʳʝ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʵʢʦʣʦʛʠʷ ʠ ʩʦʩʪʦʷ-

ʥʠʝ ʧʦʧʫʣʷʮʠʡ 11 ʚʠʜʦʚ (ʉarex divulsa, C. muricata, C. remota, C. contigua, C. polyphylla, 

C. depressa, C. pallescens, C. digitata, C. depauperata, C. pendula, C. sylvatica). ɼʣʷ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʦʩʦʢ ʦʪʤʝʯʘʝʪʩʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷ-

ʮʠʡ. ʅʘʠʙʦʣʝʝ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ ʠ ʞʠʟʥʝʥʥʳ: ʉarex divulsa, C. remota, C. contigua, C. 

polyphylla, C. depressa, C. pallescens, C. digitata, C. depauperata, C. sylvatica. ɺ ʪʝʯʝʥʠʝ 

2011-2018 ʛʛ. ʥʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʫʢʘʟʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ C. serotina. ɺ ʩʚʷʟʠ ʩ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʢʘʟʥʠʢ çʈʫʩʩʢʠʡ ʣʝʩè ʚ 2018 ʛʦʜʫ ʦʪʤʝʯʝʥʦ 

ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ C. muricata, C. pendula. 
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ʂɸʊɸʃʆɻ ʈɸʉʊɽʅʀʁ ʈʆɼɸ ʂɸʉɸʊʀʂʆɺʓɽ (IRIDACEAE)  

ʉʊɸɺʈʆʇʆʃʔʉʂʆɻʆ ɹʆʊɸʅʀʏɽʉʂʆɻʆ ʉɸɼɸ 
 

ɽ.ʅ. ʉʝʣʠʚʝʨʩʪʦʚʘ, ʅ.ɺ. ʑʝʛʨʠʥʝʮ 
 

ɹʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʨʘʩʰʠʨʝʥʠʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘ-

ʟʠʷ, ʘ ʪʘʢʞʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ. ʀʭ ʫʩʪʘʥʦ-

ʚʠʣ ʧʨʦʚʝʨʝʥʥʳʡ ʚʨʝʤʝʥʝʤ ʠ ʤʥʦʛʦʣʝʪʥʝʡ ʧʨʘʢʪʠʢʦʡ  ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʚ ʦʙʲʸʤʝ ʤʦʥʦʪʠʧʥʳʭ ʠ ʧʦʣʠʪʠʧʥʳʭ ʢʦʣʣʝʢʮʠʡ ʚʠʜʦʚ, 

ʬʦʨʤ ʠ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ. ɺ ʦʙʲʝʤʝ ʣʘʙʦʨʘʪʦʨʠʠ ʮʚʝʪʦʚʦʜʩʪʚʘ, ʢʨʦʤʝ ʨʦʜʘ ʂʘʩʘʪʠʢ (Iris 

L.), ʠʟʫʯʘʶʪʩʷ ʨʦʜʳ ʇʠʦʥ (Paeonia L.), ʍʨʠʟʘʥʪʝʤʘ (Chrysanthemum L.), ʃʠʣʝʡʥʠʢ 

(Hemerocallis L.), ʮʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʝ ʤʥʦʛʦʣʝʪʥʠʢʠ ʠ ʨʝʜʢʠʝ ʚʠʜʳ ʬʣʦʨʳ ʉʪʘʚʨʦ-

ʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ʈʌ. ɻʣʘʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʙʦʨʘʪʦʨʠʠ ʮʚʝʪʦʚʦʜʩʪʚʘ 
ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ï ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʩʝ-

ʣʝʢʮʠʠ ʮʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ. ʎʝʣʝʚʦʡ ʟʘʜʘʯʝʡ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʦʚʳʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʨʘʩʪʝʥʠʷ-

ʤʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʮʚʝʪʦʚʦʜʩʪʚʘ ʠ 

ʦʟʝʣʝʥʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ɿʘ ʧʝʨʠʦʜ ʩ 1960 ʜʦ 2018 ʛʦʜʘ ʚ 

ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʳʪʘʥʦ ʙʦʣʝʝ 3000 ʦʪʢʨʳʪʦʛʦ ʠ ʙʦʣʝʝ 1000 ʪʘʢʩʦʥʦʚ 

ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. ʉʦʚʨʝʤʝʥʥʳʡ ʛʝʥʦʬʦʥʜ ʞʠʚʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1260 ʚʠ-

ʜʦʚ, ʬʦʨʤ ʠ ʩʦʨʪʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʩʧʠʩʦʯʥʳʡ ʩʦʩʪʘʚ ʢʦʣʣʝʢʮʠʠ ʨʦʜʘ ʂʘʩʘʪʠʢ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʣʣʝʢʮʠʠ ï ʵʪʦ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʢʦʨʥʝʚʠʱʥʳʝ ʨʘʩʪʝʥʠʷ, ʮʚʝ-

ʪʦʢ ʢʦʪʦʨʳʭ ʦʣʠʮʝʪʚʦʨʷʝʪ ʨʘʜʫʛʫ. ɺ ʢʦʣʣʝʢʮʠʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ, ʪʘʢ ʠ ʨʝʪʨʦʩʦʨʪʘ ʙʦʨʦʜʘʪʳʭ ʠʨʠʩʦʚ, ʚʩʝʛʦ 250, ʩʦʨʪʘ 

çʥʝʥʘʩʪʦʷʱʠʭè ʠʨʠʩʦʚ, ʣʝʧʝʩʪʢʠ ʢʦʪʦʨʳʭ ʥʝ ʠʤʝʶʪ çʙʦʨʦʜʢʫè. ʕʪʦ ʢʘʩʘʪʠʢ ʩʠʙʠʨʩʢʠʡ, 

ʷʧʦʥʩʢʠʡ, ʩʧʫʨʠʘ ʢʘʩʘʪʠʢʠ, ʟʘʮʚʝʪʘʶʱʠʝ ʧʦʟʞʝ ʙʦʨʦʜʘʪʳʭ (ʚʩʝʛʦ 56). ʈʝʜʢʠʝ ʚʠʜʳ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ (I. notha Bieb., I. pseudonotha Galushko, I. halophila Pall., I. 

pseudacorus L.) ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ ʧʨʦʭʦʜʷʪ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ, ʷʚʣʷʶʪʩʷ ʜʝʢʦʨʘ-

ʪʠʚʥʳʤʠ, ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʟʝʣʝʥʝʥʠʠ. ʈʘʟʤʥʦʞʝʥʠʝ ʢʘʢ ʩʝʤʝʥʥʦʝ, 

ʪʘʢ ʠ ʚʝʛʝʪʘʪʠʚʥʦʝ. ʇʣʘʥʠʨʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʧʦʧʦʣʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʨʦʜʘ 

ʥʦʚʳʤʠ ʩʦʨʪʘʤʠ ʠ ʚʠʜʘʤʠ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʣʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʟʝʣʝ-

ʥʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʤʝʶʱʠʭʩʷ ʩʦʨʪʦʚ, ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ.  

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʨʦʜʫʢʮʠʷ ʨʘʩʪʝʥʠʡ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʨʦʜ, ʚʠʜ, ʩʦʨʪ, ʮʚʝ-

ʪʦʢ, ʢʦʨʥʝʚʠʱʝ, ʮʚʝʪʝʥʠʝ, ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ. 
 

PLANTS CATALOG OF THE IRIS FAMILY  (IRIDACEAE) IN THE  

STAVROPOL BOTANICAL GARDEN  
 

E.N.Seliverstova, N.V.Shchegrinets  
 

Botanical gardens play a crucial role in the conservation and expansion of floral biodi-

versity, as well as an assortment of ornamental crops. They were established by the methodo-

logical approach of comparative study of the gene pool in the volume of monotypic and poly-

typic collections for species, forms and varieties of plants tested by time and many years of 

practice. In the sʩope of the floriculture laboratory, in addition to the iris family (Iris L.), the 

genera of peony (Paeonia L.), chrysanthemum (Chrysanthemum L.), day lily (Hemerocallis 

L.), flower and ornamental perennials and rare flora of the Stavropol Territory and Russia are 

studied. The main direction of the research in the floriculture laboratory of the Stavropol Bo-

https://doi.org/10.25930/yanw-fd67
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tanical Garden is the development of scientific bases for the introduction and selection of flo-

ral ornamental plants. The target task of the introductory work was and remains the enrich-

ment of plant resources with new ornamental plants and the formation of an adapted assort-

ment for commercial floriculture and gardening of the populated areas in the North Caucasus. 

Over the period from 1960 to 2018, more than 3,000 open and more than 1,000 taxa of closed 

soil were tested in the introductory experiment. The modern gene pool of living plants is 

about 1260 species, forms and varieties. The list of the iris family collection is given in the 

article. Most of the collection is perennial herbaceous rhizome plants, the flower of which 

embodies the rainbow. In the collection of the Stavropol Botanical Garden, there are both 

modern and retro varieties of bearded irises, in total of 250, varieties of "not real" irises, 

whose petals do not have a "beard". This is a Iris sibirica L., Iris ensata  Thunb., Iris spuria 

L. blossoming later bearded (in total of 56). Rare species of the Stavropol Territory (I. notha 

Bieb., I. pseudonotha Galushko, I. halophila Pall., I. pseudacorus L.) under the conditions of 

culture also undergo a full cycle of development, are ʦrnamental plants, are recommended for 

use in gardening. Reproduction is both seed and vegetative. It is planned to further replenish 

the genetic collection of the genus with new varieties and species in order to expand the as-

sortment for landscape gardening, identification of available varieties, selection work. 

Key words: plant introduction, biodiversity, genus, species, variety, flower, rhizome, 

flowering, ʦrnamentalism  
 

ʋʛʨʦʟʘ ʠʩʯʝʟʥʦʚʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʮʝʣʳʭ ʵʢʦʩʠʩʪʝʤ ʝʱʝ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʘ 

ʪʘʢ ʚʝʣʠʢʘ, ʢʘʢ ʩʝʛʦʜʥʷ, ʢʦʛʜʘ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʘʢʪʠʚʥʦʡ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ [1]. ɺ 2000 ʛʦʜʫ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʚʝʪ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ ʧʦ ʦʭʨʘʥʝ ʨʘʩʪʝʥʠʡ 

ʧʨʝʜʣʦʞʠʣ ʨʘʟʨʘʙʦʪʘʪʴ ɻʣʦʙʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʩʦʭʨʘʥʝʥʠʷ ʨʘʩʪʝʥʠʡ (ɻʉʉʈ) ʠ ʨʝʘʣʠʟʦ-

ʚʘʪʴ ʝʝ ʚ ʨʘʤʢʘʭ ʂʦʥʚʝʥʮʠʠ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ (ʂɹʈ) [2]. ɺ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ 

ʙʳʣʘ ʧʦʜʯʝʨʢʥʫʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʛʣʦʙʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʦʭʨʘʥʳ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʨʘʩʪʝʥʠʡ. ɹʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ ʠʛʨʘʶʪ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʟʘʥʠʤʘʷʩʴ ʠʥʪʨʦʜʫʢʮʠʝʡ ʨʘʩʪʝʥʠʡ, ʚʳʜʝʣʷʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠ ʥʘʫʯʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʠʜʳ ʠ ʩʦʨʪʘ. ʀʭ ʢʦʣʠʯʝʩʪʚʦ 

ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʚ ʢʫʣʴʪʫʨʫ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʠ ʩʦ-

ʟʜʘʥʠʶ ʥʦʚʳʭ ʩʦʨʪʦʚ [3]. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘ-

ʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʣʣʝʢʮʠʡ ʞʠʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʦʙʦʛʘʱʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʘʫʯʥʦʡ, ʫʯʝʙʥʦʡ ʠ ʧʨʦʩʚʝʪʠ-

ʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.   
ɻʣʘʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʙʦʨʘʪʦʨʠʠ ʮʚʝʪʦʚʦʜʩʪʚʘ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ï ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʩʝʣʝʢʮʠʠ ʮʚʝʪʦʯʥʦ-
ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ. ʎʝʣʝʚʦʡ ʟʘʜʘʯʝʡ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ 
ʦʙʦʛʘʱʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʦʚʳʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠ ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʮʚʝʪʦʚʦʜʩʪʚʘ ʠ ʦʟʝʣʝʥʝʥʠʷ 
ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʉʧʝʮʠʬʠʢʘ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ ʫʩʪʘʥʦʚʠʣʘ 
ʧʨʦʚʝʨʝʥʥʳʡ ʚʨʝʤʝʥʝʤ  ʠ ʤʥʦʛʦʣʝʪʥʝʡ ʧʨʘʢʪʠʢʦʡ  ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʚ ʦʙʲʸʤʝ ʤʦʥʦʪʠʧʥʳʭ ʠ ʧʦʣʠʪʠʧʥʳʭ ʢʦʣʣʝʢʮʠʡ ʚʠʜʦʚ, 
ʬʦʨʤ ʠ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ. ɺ ʦʙʲʝʤʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʢʨʦʤʝ ʨʦʜʘ ʂʘʩʘʪʠʢ (Iris L.), ʠʟʫʯʘʶʪʩʷ 
ʨʦʜʳ ʇʠʦʥ (Paeonia L.), ʍʨʠʟʘʥʪʝʤʘ (Chrysanthemum L.), ʃʠʣʝʡʥʠʢ (Hemerocallis L.), 
ʮʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʝ ʤʥʦʛʦʣʝʪʥʠʢʠ ʠ ʨʝʜʢʠʝ ʚʠʜʳ ʬʣʦʨʳ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʠ 
ʈʌ. ɿʘ ʧʝʨʠʦʜ ʩ 1960 ʧʦ 2018 ʛʦʜ ʚ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʳʪʘʥʦ ʙʦʣʝʝ 
3000 ʦʪʢʨʳʪʦʛʦ ʠ ʙʦʣʝʝ 1000 ʪʘʢʩʦʥʦʚ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ.  
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ʊʘʙʣʠʮʘ - ʉʦʩʪʘʚ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʨʦʜʘ ʂʘʩʘʪʠʢ (Iris L.) 

 
ˉ  ʧ/ʧ ʉʦʨʪ ˉ  ʧ/ʧ ʉʦʨʪ 

1 Iris x hybrida hort. óApricot Danceró 50 I. x hybrida hort. óEye Majicó 

2 I. x hybrida hort. óArabian Chiefó 51 I. x hybrida hort. óFeuervogeló 

3 I. x hybrida hort. óArctic Exspres 52 I. x hybrida hort. óFive Star Admiraló 

4 I. x hybrida hort. óArctic Furyó 53 I. x hybrida hort. óFlavoursó 

5 I. x hybrida hort. óAvalon Sunsetó 54 I. x hybrida hort. óFort Apachó 

6 I. x hybrida hort. óAvonaó 55 I. x hybrida hort. óFrolló 

7 I. x hybrida hort. óBabling Brookó 56 I. x hybrida hort. óFrost and Flameó 

8 I. x hybrida hort. óBaby Show Laceó 57 I. x hybrida hort. óFruit Coctailó 

9 I. x hybrida hort. óBanberry Rufflesó 58 I. x hybrida hort. óGalleon Goldó 

10 I. x hybrida hort. óBarbara My Loveó 59 I. x hybrida hort. óGay Headó 

11 I. x hybrida hort. óBazaaró 60 I. x hybrida hort. óGay Traceryó 

12 I. x hybrida hort. óBeverli Silsó 61 I. x hybrida hort. óGermanicaó 

13 I. x hybrida hort. óBewilderbeastó 62 I. x hybrida hort. óGlintó 

14 I. x hybrida hort. óBlack Forestó 63 I. x hybrida hort. óGold Standardó 

15 I. x hybrida hort. óBlue Denimó 64 I. x hybrida hort. óGoldenPlanetó 

16 I .x hybrida hort. óBlue Shimmeró 65 I. x hybrida hort. óGood day Oregonó 

17 I. x hybrida hort. óBold Lookó 66 I. x hybrida hort. óGranberry Iceó 

18 I. x hybrida hort. óBrasieró 67 I. x hybrida hort. óGutiaó 

19 I. x hybrida hort. óBroddway Staró 68 I. x hybrida hort. óHelen Collingwoodó 

20 I. x hybrida hort. óBurning Brightó 69 I. x hybrida hort. óHemmered Capperó 

21 I. x hybrida hort. óCameo Queenó 70 I. x hybrida hort. óHió 

22 I. x hybrida hort. óCaptain Gallantó 71 I. x hybrida hort. óHookó 

23 I. x hybrida hort. óCayenne Caperósó 72 I. x hybrida hort. óHumilityó 

24 I. x hybrida hort. óCherry Gardenó 73 I. x hybrida hort. óImmortalityó 

25 I. x hybrida hort. óCliffós of Doveró 74 I. x hybrida hort. óIndraó 

26 I. x hybrida hort. óCoronationó 75 I. x hybrida hort. óInscriptionó 

27 I. x hybrida hort.óAllegianceó 76 I. x hybrida hort. óJulietteó 

28 I. x hybrida hort.óAmigoós Quitaró 77 I. x hybrida hort. óLeading Ladyó 

29 I. x hybrida hort. óCrispetteó 78 I. x hybrida hort. óLecoqó 

30 I. x hybrida hort. óCry Babyó 79 I. x hybrida hort. óLemon Wineó 

31 I. x hybrida hort. óCyanea Capersó 80 I. x hybrida hort. óLet Fireó 

32 I. x hybrida hort. óDakotaó 81 I. x hybrida hort. óLilac Dominoó 

33 I. x hybrida hort. óDay Glowó 82 I. x hybrida hort. óLittle Dream ó 

34 I. x hybrida hort. óDeep Blackó 83 I. x hybrida hort. óLoonti Looó 

35 I. x hybrida hort. óDeep Lavanderó 84 I. x hybrida hort. óLoutus Lendó 

36 I. x hybrida hort. óDepartureó 85 I. x hybrida hort. óMadam Chereauó 

37 I. x hybrida hort. óDepute Nomblotó 86 I. x hybrida hort. óMadlle Schwartzó 

38 I. x hybrida hort. óDrapens de Velursó 87 I. x hybrida hort. óMaid of Orangeó 

39 I. x hybrida hort. óDrapeur de Veliorsó 88 I. x hybrida hort. óMary Geddesó 

40 I. x hybrida hort. óDream Loveró 89 I. x hybrida hort. óGay Traceryó 

41 I. x hybrida hort. óDucky Callengen 90 I. x hybrida hort. óGlintó 

42 I. x hybrida hort. óEdiht Wolfordó 91 I. x hybrida hort. óGold Standardó 

43 I. x hybrida hort. óEleanor' s Prideó 92 I. x hybrida hort. óGoldenPlanetó 

44 I. x hybrida hort. óEmma Cookó 93 I. x hybrida hort. óGood day Oregonó 
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45 I. x hybrida hort. óEmphasisó 94 I. x hybrida hort. óGranberry Iceó 

46 I. x hybrida hort. óExotic Staró 95 I. x hybrida hort. óGutiaó 

47 I. x hybrida hort. óEye Majicó 96 I. x hybrida hort. óHelen Collingwoodó 

48 I. x hybrida hort. óFeuervogeló 97 I. x hybrida hort. óHemmered Capperó 

49 I. x hybrida hort. óFive Star Admiraló 98 I. x hybrida hort. óHió 

99 I. x hybrida hort. óHookó 150 I. x hybrida hort. óOktoberfestó 

100 I. x hybrida hort. óHumilityó 151 I. x hybrida hort. óOrange Tigeró 

101 I. x hybrida hort. óImmortalityó 152 I. x hybrida hort. óOrelioó 

102 I. x hybrida hort. óIndraó 153 I. x hybrida hort. óOrindy Diseinó 

103 I. x hybrida hort. óInscriptionó 154 I. x hybrida hort. óPeris Optionó 

104 I. x hybrida hort. óJulietteó 155 I. x hybrida hort. óPink Talcumó 

105 I. x hybrida hort. óLeading Ladyó 156 I. x hybrida hort. óPoem of Ecstasyó 

106 I. x hybrida hort. óLecoqó 157 I. x hybrida hort. óPort Wineó 

107 I. x hybrida hort. óLemon Wineó 158 I. x hybrida hort. óPower Pointó 

108 I. x hybrida hort. óLet Fireó 159 I. x hybrida hort. óPretenderó 

109 I. x hybrida hort. óLilac Dominoó 160 I. x hybrida hort. óPrince of Burgundyó 

110 I. x hybrida hort. óLittle Dream ó 161 I. x hybrida hort. óPu Abyó 

111 I. x hybrida hort. óLoonti Looó 162 I. x hybrida hort. óQuecheeó 

112 I. x hybrida hort. óLoutus Lendó 163 I. x hybrida hort. óRain Patternó 

113 I. x hybrida hort. óMadam Chereauó 164 I. x hybrida hort. óRamesesó 

114 I. x hybrida hort. óMadlle Schwartzó 165 I. x hybrida hort. óRave Rivieró 

115 I. x hybrida hort. óMaid of Orangeó 166 I. x hybrida hort. óRevenousó 

116 I. x hybrida hort. óGranberry Iceó 167 I. x hybrida hort. óRheinelfeó 

117 I. x hybrida hort. óHió 168 I. x hybrida hort. óRingeró 

118 I. x hybrida hort.óGlintó 169 I. x hybrida hort. óRoyal Intriqueó 

119 I. x hybrida hort.óGold Standardó 170 I. x hybrida hort.óRose Amethystó 

120 I. x hybrida hort.óGoldenPlanetó 171 I. x hybrida hort.óRosette Wineó 

121 I. x hybrida hort.óGood day Oregonó 172 I. x hybrida hort.óRoyal Coachó 

122 I. x hybrida hort.óGutiaó 173 I. x hybrida hort. óRuffled Taffetaó 

123 I. x hybrida hort.óHelen Collingwoodó 174 I. x hybrida hort. óSable Nightó 

124 I. x hybrida hort.óHemmered Capperó 175 I. x hybrida hort. óSableó 

125 I. x hybrida hort.óHookó 176 I. x hybrida hort. óSamlingó 

126 I. x hybrida hort.óHumilityó 177 I. x hybrida hort. óSapphire Gemó 

127 I. x hybrida hort.óImmortalityó 178 I. x hybrida hort. óSharkskinó 

128 I. x hybrida hort.óIndraó 179 I. x hybrida hort. óSkip Stitchó 

129 I. x hybrida hort.óInscriptionó 180 I. x hybrida hort. óSky Blue Pinkó 

130 I. x hybrida hort.óJulietteó 181 I. x hybrida hort. óSolferinoó 

131 I. x hybrida hort.óLeading Ladyó 182 I. x hybrida hort. óSoloniguaó 

132 I. x hybrida hort.óLecoqó 183 I. x hybrida hort. óSonningó 

133 I. x hybrida hort.óLemon Wineó 184 I. x hybrida hort. óSouth Pacificó 

134 I. x hybrida hort.óLet Fireó 185 I. x hybrida hort. óSpiced Tigeró 

135 I. x hybrida hort.óLilac Dominoó 186 I. x hybrida hort. óSpinning Welló 

136 I. x hybrida hort.óLittle Dream ó 187 I. x hybrida hort. óStar Babyó 

137 I. x hybrida hort.óLoonti Looó 188 I. x hybrida hort. óStardockó 

138 I. x hybrida hort.óLoutus Lendó 189 I. x hybrida hort. óStepping Outó 

139 I. x hybrida hort.óMadam Chereauó 190 I. x hybrida hort. óStockholmó 
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140 I. x hybrida hort.óMadlle Schwartzó 191 I. x hybrida hort. óSunny Downó 

141 I. x hybrida hort.óMaid of Orangeó 192 I. x hybrida hort. óSunshine Laceó 

142 I. x hybrida hort.óMary Geddesó 193 I. x hybrida hort. óSwan Balletó 

143 I. x hybrida hort.óMatinataó 194 I. x hybrida hort. óSwedish Modernó 

144 I. x hybrida hort. óMary Geddesó 195 I. x hybrida hort. óTacitaó 

145 I. x hybrida hort. óMatinataó 196 I. x hybrida hort. óTacte aucensó 

146 I. x hybrida hort. óNavago Blanketó 197 I. x hybrida hort. óTall Chiefó 

147 I. x hybrida hort. óNavy Strietó 198 I. x hybrida hort. óTreasureó 

148 I. x hybrida hort. óNeutron Danceó 199 I. x hybrida hort. óUltimet 

149 I. x hybrida hort. óOktoberfestó 200 I. x hybrida hort. óYurasik Parkó 

201 I. x hybrida hort. óTiger Xanió 252 I. sibirica hybr. óButter and Sugaró 

202 I. x hybrida hort. óViking Admiraló 253 I. sibirica hybr. óCaesaró 

203 I. x hybrida hort. óWabashó 254 I. sibirica hybr. óCambridgeó 

204 I. x hybrida hort. óWellvet  Capperó 255 I. sibirica hybr. óCool Springó 

205 I. x hybrida hort. óWhite Cityó 256 I. sibirica hybr. óDabl Drim 

206 I. x hybrida hort. óWhite Riwghtsó 257 I. sibirica hybr. óEarly Bluebirdó 

207 I. x hybrida hort. óWhiz Beng ó 258 I. sibirica hybr. óEgoó 

208 I. x hybrida hort. óWihter Olympicsó 259 I. sibirica hybr. óGatineauó 

209 I. x hybrida hort. óWinter Carnivaló 260 I. sibirica hybr. óGrand Junctionó 

210 I. x hybrida hort. óWooó 261 I. sibirica hybr. óHelen Astoró 

211 I. x hybrida hort. óZing Meó 262 I. sibirica hybr. óLadi Wazzesó 

212 I. x hybrida hort. óʊʝnnison Ridgeó 263 I. sibirica hybr. óMontain Lakeó 

213 I. x hybrida hort.óZonningó 264 I. sibirica hybr. óPerry Blueósó 

214 I. x hybrida hort. óɸʢʦʤʘó 265 I. sibirica hybr. óPhosphor Flammeó 

215 I. x hybrida hort. óɸʥʜʨʝʡ ʂʥʷʟʝʚó 266 I. sibirica hybr. óSnow Crestó 

216 I. x hybrida hort. óɹʘʣʝʨʠʥʘó 267 I. sibirica hybr. óSoft Blueó 

217 I. x hybrida hort. óɹʦʛʜʘʥ ʍʤʝʣʴʥʠʮʢʠʡó 268 I. sibirica hybr. óSultan Rubió 

218 I. x hybrida hort. óɹʫʜʫʣʘʡó 269 I. sibirica hybr. óSuper Egoó 

219 I. x hybrida hort. óɺʝʰʥʷʷ ʂʨʘʩʘó 270 I. sibirica hybr. óWhite Swirló 

220 I. x hybrida hort. óɿʦʣʦʪʠʥʢʘó 271 I. sibirica hybr.óGatineau ó 

221 I. x hybrida hort. óʀʣʣʶʟʠʷó 272 I. sibirica hybr.óPerry Bluesó 

222 I. x hybrida hort. óʂʘʪʝʨʠʥʘó 273 Iris x spuria L.  

223 I. x hybrida hort. óʄʘʥʳʯó 274 I. x spuria hybr. óEssayó 

224 I. x hybrida hort. óʄʦʪʳʣʝʢó 275 I. x spuria hybr. óGolden Ladió 

225 I. x hybrida hort. óʅʘʜʝʞʜʘó 276 I. x spuria hybr. óInfinió 

226 I. x hybrida hort. óʅʝʞʥʦʩʪʴó 277 I. x spuria hybr. óLark Songó 

227 I. x hybrida hort. óʆʣʠʤʧʠʡʩʢʠʡó 278 I. x spuria hybr. óSinnamon Stickó 

228 I. x hybrida hort. óʇʝʨʚʝʥʝʮó 279 I. x spuria hybr. óSunny Dayó 

229 I. x hybrida hort .óʇʦʣʝʪ ʌʘʥʪʘʟʠʠó 280 I. x spuria hybr. óʌʨʠʛʠʷó 

230 I. x hybrida hort. óʇʦʣʝʪ ʢ ʉʦʣʥʮʫó 281 Iris ensataThunb. 

231 I. x hybrida hort. óʇʦʣʝʪó 282 I. ensata cv. óɺʘʩʠʣʠʡ ɸʣʬʝʨʦʚó 

232 I. x hybrida hort. óʇʦʣʷʨʥʘʷ ʏʘʡʢʘó 283 I. ensata cv. óʅʝʢʨʘʩʳó 

233 I. x hybrida hort. óʈʦʟʦʚʳʡ ɻʥʦʤó 284 I. ensata cv. óɺʠʚʘʪ ʈʦʜʠʦʥʝʥʢʦó 

234 I. x hybrida hort. óʈʦʟʦʚʳʡ ʌʦʥʘʨʠʢó 285 I. ensata cv. óɻʨʫʩʪʠʥʘó 

235 I. x hybrida hort. óʈʦʩʪʦʚʯʘʥʢʘó 286 I. ensata cv. óʀʨʠʥʘ ɺʝʨʝʱʘʛʠʥʘó 

236 I. x hybrida hort. óʉʘʤʫʨʘʡó 287 I. ensata cv. óʇʨʠʤʦʨʩʢʠʡó 
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237 I. x hybrida hort. óʉʘʨʘʬʘʥó 288 I. aphylla L. 

238 I. x hybrida hort. óʉʚʝʪʣʷʯʦʢó 289 I. chamaeiris Bertol 

239 I. x hybrida hort. óʉʠʨʝʥʝʚʳʡ ʊʫʤʘʥó 290 I. giganthea 

240 I. x hybrida hort. óʉʢʚʦʨʫʰʢʘó 291 I. graminea 

241 I. x hybrida hort. óʉʦʣʥʳʰʢʦó 292 I. hungarica, f.ʩʘʜʦʚʘʷ 

242 I. x hybrida hort. óʉʪʘʚʨʦʧʦʣʴʩʢʠʝ ʉʪʝʧʠó 293 I. halophila Pall. 

243 I. x hybrida hort. óʊʘʡʥʘó 294 I. hungarica Soland. 

244 I. x hybrida hort. óʌʠʦʣʝʪʦʚʳʡó 295 I. notha Bieb. 

245 I. x hybrida hort. óʏoʢ ʊʦʢó 296 I. ochroleuca      

246 I. x hybrida hort. óʐʘʪʳʨ-ʂʫʨʛʘʥó 297 I. pumila L.S.l. 

247 I. x hybrida hort. óʖʞʥʘʷ ʂʨʘʩʘó 298 I. pseudonotha galuschko 

248 I. x hybrida hort. óʗʥʢʫʣʠó 299 I. pseudacorus L. 

249 Iris   sibirica hybr. óBig Blueó 300 I. ruthenica Ker-gawl. 

250 I. sibirica hybr. óBlue Cambridgeó 301 I. sefosa Pall. 

251 I. sibirica hybr. óBlue Capeó 302 Xiphium ȣProff Blaawȣ 
  

 ʉʦʚʨʝʤʝʥʥʳʡ ʛʝʥʦʬʦʥʜ ʞʠʚʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1260 ʚʠʜʦʚ, ʬʦʨʤ ʠ 
ʩʦʨʪʦʚ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚ ʥʘʫʯʥʦʤ ʧʣʘʥʝ ʠʟʫʯʝʥʳ ʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ ʂʘʩʘʪʠʢ (Iris L.), ɻʣʘʜʠʦʣʫʩ (Gladiolus L.), ʂʨʦʢʫʩ (Crocus L.), ʃʠʣʝʡ-
ʥʠʢ (Hemerocallis L.), ʃʠʣʠʷ (Lilium L.), ʍʨʠʟʘʥʪʝʤʘ (Chrysanthemum L.) [4]. 

ʆʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʷʚʣʷʝʪʩʷ ʢʦʣʣʝʢʮʠʷ ʞʠʚʳʭ ʨʘʩʪʝʥʠʡ ʨʦʜʘ ʂʘʩʘʪʠʢ (5). 

ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʢʦʣʣʝʢʮʠʠ ʚʥʝʩʣʘ ʧʝʨʚʳʡ ʢʫʨʘʪʦʨ ʠ ʘʚʪʦʨ 11 ʩʦʨʪʦʚ ʢʘʨʣʠ-

ʢʦʚʳʭ ʠʨʠʩʦʚ ɻ.ʊ. ʐʝʚʯʝʥʢʦ. ɺ 2012 ʛʦʜʫ ʧʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ ʥʘ ʩʦʨʪʘ ʗʥʢʫʣʠ (ʧʘʪʝʥʪ 

ˉ 6480), ʄʘʥʳʯ (ˉ 6477), ʇʦʣʝʪ ʌʘʥʪʘʟʠʠ (ˉ 6479), ʉʢʚʦʨʫʰʢʘ (ˉ 6476), ʉʪʘʚʨʦ-

ʧʦʣʴʩʢʠʝ ʉʪʝʧʠ (ˉ 6478). ʂʦʣʣʝʢʮʠʦʥʥʳʡ ʬʦʥʜ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʥʘʫʯʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʥʘ ʧʣʦʱʘʜʠ 648 ʤĮ ʩ ʤʝʞʜʫʨʷʜʠʷʤʠ 1,20 ʤ ʜʣʠʥʦʡ 90 ʤ, ʢʘʞʜʳʡ ʩʦʨʪ, ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥ 

ʪʨʝʤʷ ʨʘʩʪʝʥʠʷʤʠ. ʇʠʪʦʤʥʠʢ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚʥʦʚʴ ʧʦʩʪʫʧʘʶʱʠʝ ʦʙʨʘʟʮʳ ʞʠ-

ʚʳʭ ʨʘʩʪʝʥʠʡ) ʠ ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʬʦʥʜ ʚʳʨʘʱʠʚʘʶʪʩʷ ʥʘ ʦʙʱʝʤ ʫʯʘʩʪʢʝ. ʉʦʨʪʦ- ʠ ʚʠ-

ʜʦʠʟʫʯʝʥʠʝ ʠʨʠʩʦʚ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: ʧʝʨʚʳʡ ʵʪʘʧ ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠ 

ʚʪʦʨʦʡ ʵʪʘʧ ï ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʘʩʪʝʥʠʡ ʩʦʛʣʘʩʥʦ ʄʝʪʦʜʠʢʝ ʧʝʨʚʠʯʥʦʛʦ ʩʦʨʪʦʠʩ-

ʧʳʪʘʥʠʷ ʠʨʠʩʘ ʛʠʙʨʠʜʥʦʛʦ [5]. ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʦʚ ʠʥʪʨʦʜʫʢʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 7-

ʙʘʣʣʴʥʘʷ ʨʘʙʦʯʘʷ ʰʢʘʣʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ɼʦʥʝʮʢʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ (ɹʘʢʘʥʦʚʘ, 

1984). ɺ ʦʟʝʣʝʥʝʥʠʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʮʚʝʪʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʜʘ-

ʯʘ ʮʚʝʪʦʚʦʜʦʚ ʩʦʩʪʦʠʪ ʚ ʨʘʩʰʠʨʝʥʠʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʮʝʥʢʝ ʚʩʝ-

ʛʦ ʢʦʤʧʣʝʢʩʘ ʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ [6]. ɺ 

ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʯʥʳʡ ʩʦʩʪʘʚ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʬʦʥʜʘ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʣʣʝʢʮʠʠ - ʵʪʦ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʢʦʨʥʝʚʠʱʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʮʚʝʪʦʢ ʢʦʪʦʨʳʭ ʦʣʠʮʝʪʚʦʨʷʝʪ ʨʘʜʫʛʫ. ɺ ʢʦʣʣʝʢʮʠʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘ-

ʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ, ʪʘʢ ʠ ʨʝʪʨʦʩʦʨʪʘ ʙʦʨʦʜʘʪʳʭ ʠʨʠʩʦʚ, ʚʩʝʛʦ 270 (ʪʘʙ-

ʣʠʮʘ) ï 250 ʠʟ ʥʠʭ ʦʧʨʝʜʝʣʝʥʳ, ʦʩʪʘʣʴʥʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʚʝʨʢʝ. ʄʳ ʩʪʦʣʢʥʫʣʠʩʴ, ʢʘʢ 

ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ, ʩ ʧʨʦʙʣʝʤʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ.  

ʊʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʨʳʭ ʩʦʨʪʦʚ ʦʯʝʥʴ ʧʦʭʦʞʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʦʧʨʦʩ ʥʘʟʚʘʥʠʷ 

ʩʦʨʪʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ.  

ʇʨʠ ʧʝʨʝʩʘʜʢʝ ʢʦʣʣʝʢʮʠʠ ʠʣʠ ʩʤʝʥʝ ʢʫʨʘʪʦʨʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʪʦʚ 

ʦʙʝʟʣʠʯʠʚʘʝʪʩʷ. ʀ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʣʠʙʦ ʚʳʙʨʘʢʦʚʢʠ, ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʠ ̫ʥʘʟʚʘʥʠʷ. ʊʘʢ ʢʘʢ 

çʩʪʘʨʳʝè ʩʦʨʪʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʫʞʥʦ ʩʦʭʨʘʥʠʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ. ʈʘʙʦʪʘ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʩʘʜʫ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʨʷʜʫ ʩ ʵʪʦʡ ʨʘʙʦʪʦʡ ʧʨʦʚʦʜʠʪʩʷ ʠʥʪʨʦʜʫʢʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ. 
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 ɺ ʢʦʣʣʝʢʮʠʠ ʧʦʷʚʠʣʦʩʴ ʙʦʣʝʝ 30 % ʩʦʨʪʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʩʦʙʳʤ ʠʟʷʱʝʩʪʚʦʤ 

ʠ ʛʘʨʤʦʥʠʯʥʦʩʪʴʶ. ʋ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʫʚʝʣʠʯʠʣʩʷ ʢʘʢ ʨʘʟʤʝʨ ʮʚʝʪʦʥʦʩʘ, ʪʘʢ ʠ ʨʘʟ-

ʤʝʨ ʮʚʝʪʢʘ. ʃʝʧʝʩʪʢʠ ʠʤʝʶʪ ʛʦʬʨʠʨʦʚʢʫ, ʩʢʣʘʜʯʘʪʦʩʪʴ ʠ ʚʦʣʥʳ, ʢʨʫʞʝʚʥʦʡ ʢʨʘʡ, ʤʘʭ-

ʨʦʚʦʩʪʴ.  

 ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʬʦʥʜʝ ʠʤʝʶʪʩʷ ʩʦʨʪʘ çʥʝʥʘʩʪʦʷʱʠʭè ʠʨʠʩʦʚ, ʣʝʧʝʩʪʢʠ ʢʦʪʦ-

ʨʳʭ ʥʝ ʠʤʝʶʪ çʙʦʨʦʜʢʫè, ʦʪʣʠʯʠʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ ʙʦʨʦʜʘʪʳʭ ʠʨʠʩʦʚ. ʕʪʦ ʢʘʩʘʪʠʢ ʩʠ-

ʙʠʨʩʢʠʡ, ʷʧʦʥʩʢʠʡ, ʩʧʫʨʠʘ ʢʘʩʘʪʠʢʠ, ʟʘʮʚʝʪʘʶʱʠʝ ʧʦʟʞʝ ʙʦʨʦʜʘʪʳʭ (ʚʩʝʛʦ 39). ʎʚʝʪʝ-

ʥʠʝ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʥʘʙʣʶʜʘʝʤ ʩ ʩʝʨʝʜʠʥʳ ʘʧʨʝʣʷ ʜʦ ʢʦʥʮʘ ʠʶʥʷ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʛʦʜʘ. ɺ 2017 ʛʦʜʫ ʠʟ 7 ʩʦʨʪʦʚ ,1 ʚʠʜʘ ï I. ensana Thunb. (ʧʦ-

ʧʦʣʥʝʥʠʝ ʧʨʦʰʣʳʭ ʣʝʪ) ï ʥʘʙʣʶʜʘʣʠ ʮʚʝʪʝʥʠʝ ʪʦʣʴʢʦ ʜʚʫʭ ʩʦʨʪʦʚ ʢʘʩʘʪʠʢʘ ʷʧʦʥʩʢʦʛʦ: 

ɺʘʩʠʣʠʡ ɸʣʬʝʨʦʚ, ɺʠʚʘʪ ʈʦʜʠʦʥʝʥʢʦ. ɺ 2018 ʛʦʜʫ (ʠʶʥʴ) ʥʘʙʣʶʜʘʣʠ ʮʚʝʪʝʥʠʝ ʦʩʪʘʣʴ-

ʥʳʭ ï ɻʨʫʩʪʠʥʘ, ʇʨʠʤʦʨʩʢʠʡ, ʅʝʢʨʘʩʳ, ʀʨʠʥʘ ɺʝʨʝʱʘʛʠʥʘ, ɸʣʪʘʡʩʢʘʷ ʉʥʝʛʫʨʦʯʢʘ. ɺʩʝ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʠʟ ʢʦʣʣʝʢʮʠʠ ɹʀʅʘ ʧʨʦʭʦʜʷʪ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ, ʜʝʢʦ-

ʨʘʪʠʚʥʳ. ʀʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʠʭ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʧʨʦʜʦʣʞʘʶʪʩʷ. 

 ʈʝʜʢʠʝ ʚʠʜʳ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ (I.notha Bieb., I.pseudonotha Galushko, 

I.halophila Pall., I.pseudacorus L.) ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ ʪʘʢʞʝ ʧʨʦʭʦʜʷʪ ʧʦʣʥʳʡ ʮʠʢʣ 

ʨʘʟʚʠʪʠʷ, ʷʚʣʷʶʪʩʷ ʜʝʢʦʨʘʪʠʚʥʳʤʠ, ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ. ʈʘʟʤʥʦʞʝʥʠʝ ʢʘʢ 

ʩʝʤʝʥʥʦʝ, ʪʘʢ ʠ ʚʝʛʝʪʘʪʠʚʥʦʝ [7, 8]. 

 ʉ 1959 ʛʦʜʘ ʧʨʦʚʝʜʝʥʦ ʠʩʧʳʪʘʥʠʝ ʙʦʣʝʝ 800 ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ, ʚʳʜʝʣʝʥʳ ʥʘʠʙʦ-

ʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʇʣʘʥʠʨʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ 

ʧʦʧʦʣʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʨʦʜʘ ʥʦʚʳʤʠ ʩʦʨʪʘʤʠ ʠ ʚʠʜʘʤʠ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝ-

ʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʣʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʤʝʶʱʠʭʩʷ 

ʩʦʨʪʦʚ, ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ.  
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ʈɽʉʋʈʉʆɺ ɾʀɺʆʊʅʓʍ 
 

ɸ.-ʄ.ʄ. ɸʡʙʘʟʦʚ, ʊ.ɺ. ʄʘʤʦʥʪʦʚʘ 
 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʘʥʦ ʧʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ ʙʠʦʨʝʩʫʨʩʥʳʭ ʢʦʣʣʝʢʮʠʡ ʌɸʅʆ.  
 

ɺʢʣʶʯʝʥʠʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʞʠʚʦʪʥʦ-

ʚʦʜʯʝʩʢʠʭ ʠʥʜʫʩʪʨʠʡ ʩʦʟʜʘʝʪ ʦʧʘʩʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨ-

ʩʦʚ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʤʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʫʛʨʦʟʫ ʛʣʦʙʘʣʠʟʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʡ 

ʠ ʩʢʨʳʪʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʘʷ ʚʘʞʥʦʩʪʴ ʩʦʭʨʘ-

ʥʝʥʠʷ ʛʝʥʦʬʦʥʜʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʠ ʧʦʨʦʜ ʞʠʚʦʪʥʳʭ, 

ʠʤʝʶʱʠʭ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʡ ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʦʚʳ-

ʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ. ɺʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʦʚʮʝʚʦʜʩʪʚʘ ʠ ʢʦʟʦʚʦʜʩʪʚʘ ï ʬʠʣʠʘʣʝ ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʳʡ 

ʘʛʨʘʨʥʳʡ ʮʝʥʪʨè (ɺʅʀʀʆʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʅɸʎè) ʦʙʨʘʟʦʚʘ-

ʥʘ ʙʠʦʨʝʩʫʨʩʥʘʷ ʢʦʣʣʝʢʮʠʷ  çɻʝʥʦʬʦʥʜʥʦʝ ʭʨʘʥʠʣʠʱʝ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ 

ʄʈʉè, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʚ ʧʝʨʝʯʥʝ ʎʂʇ/ʋʅʋ çʉʦʚʨʝʤʝʥʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè.  ʂʦʣʣʝʢʮʠʷ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 28 ʪʳʩ. ʜʦʟ ʢʨʠʦ-

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʦʪ 80 ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʙʘʨʘʥʦʚ ʠ ʢʦʟʣʦʚ 16 ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʦʨʦʜ. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ 

ʙʠʦʢʦʣʣʝʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, ʚ ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʝʥʳ ʨʘʙʦʪʳ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʢʦʣʣʝʢʮʠʠ, ʨʘʩʰʠʨʝʥʠʶ ʝʛʦ ʚʠʜʦʚʦʛʦ ʠ ʧʦʨʦʜʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʜʘ, ʙʠʦʨʝʩʫʨʩʥʘʷ ʢʦʣʣʝʢʮʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʩʧʝʨʤʘ,  

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ, ʛʝʥʦʬʦʥʜʥʦʝ ʭʨʘʥʠʣʠʱʝ, ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʠʝʚ, ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ 
 

THE CRɽATION OF BIO -RESOURCE COLLECTIONS IS THE NECESSARY 

CONDITION FOR CONSERVATION AND RATIONAL USE OF ANIMAL GENE T-

IC RESOURCES 
 

ʄ.ʄ. Aibazov, ʊ.V. Mamontova  
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Inclusion of transnational livestock rearing industries in domestic agriculture creates 

the danger of reducing its own genetic resources, dependence on imports, as well as the threat 

of a globalization in the spread of infections and hidden genetic defects. Hence the growing 

importance of preserving gene pools of domestic agricultural species and animal breeds, 

which are of key importance for deeper genetic and selection work and improving the produc-

tive qualities of animals. In the All-Russian Research Institute of Sheep and Goat Breeding, a 

branch of the North Caucasus Agrariculture Research Center (VNIIOK, a branch of the North 

Caucasus FARC), a bio-resource collection "Genofond depository of cryopreserved semen of 

small horned animals (SHA)" was registered in the list of the Central Research Center ñMod-

ern research infrastructure of the Russian Federationò. The collection contains more than 28 
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thousand doses of cryopreserved sperm from 80 highly productive rams and he-goats of 16 

most promising domestic and foreign breeds. A draft plan for the development of bio-

collection has been developed in accordance with the needs for genetic material, which in-

cludes works to maintain the collection, expand its species and breed composition. 

Key words: breed, bio-resource collection, stud bucks, sperm, cryopreservation, gene 

pool storage, motility of semen, fertilization 

ɺʚʝʜʝʥʠʝ. ʀʥʪʝʥʩʠʚʥʳʝ ʧʣʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʧʨʠʚʝʣʠ ʢ 

ʚʩʝʤʝʨʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʨʦʜ ʠʣʠ ʣʠʥʠʡ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ 

ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʦʨʦʜʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʘʷ, ʨʘʟʚʦʜʠʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 128 ʩʪʨʘ-

ʥʘʭ ʠʟ 192 ʩʪʨʘʥ ʤʠʨʘ. ʉʨʝʜʠ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʚʳʜʝʣʷʶʪʩʷ ʢʨʫʧʥʘʷ ʙʝʣʘʷ 

ʩʚʠʥʴʷ, ʢʦʪʦʨʘʷ ʨʘʟʚʦʜʠʪʩʷ ʚ 117 ʩʪʨʘʥʘʭ, ʟʘʘʥʝʥʩʢʠʝ ʢʦʟʳ ï 81 ʩʪʨʘʥʘ, ʧʦʨʦʜʘ ʦʚʝʮ 

ʩʫʬʬʦʣʴʢ, ʨʘʟʚʝʜʝʥʠʝʤ ʢʦʪʦʨʳʭ  ʟʘʥʠʤʘʶʪʩʷ 40 ʩʪʨʘʥ [1].  ɺ ʮʝʣʦʤ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʨʦʜ ʠ ʚʦʟʨʘʩʪʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ ʠ ʥʝʛʘʪʠʚʥʫʶ ʩʪʦʨʦʥʫ: ʦʥ ʧʨʠʚʝʣ ʢ ʩʦʢʨʘʱʝʥʠʶ 

ʠʣʠ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʫʟʠʣ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʞʠʚʦʪʥʳʭ, ʧʨʠʚʝʣ ʢ çʛʝʥʥʦʤʫ ʦʙʝʜʥʝʥʠʶè. ɼʣʷ 

ʈʦʩʩʠʠ ʚʢʣʶʯʝʥʠʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʞʠʚʦʪʥʦ-

ʚʦʜʯʝʩʢʠʭ ʠʥʜʫʩʪʨʠʡ ʩʦʟʜʘʝʪ ʦʧʘʩʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨ-

ʩʦʚ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʤʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʫʛʨʦʟʫ ʛʣʦʙʘʣʠʟʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʡ 

ʠ ʩʢʨʳʪʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʘʷ ʚʘʞʥʦʩʪʴ ʩʦʭʨʘ-

ʥʝʥʠʷ ʛʝʥʦʬʦʥʜʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʠ ʧʦʨʦʜ ʞʠʚʦʪʥʳʭ, 

ʠʤʝʶʱʠʭ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʡ ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʦʚʳ-

ʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ.  

ʅʘ ʚʦʟʤʦʞʥʳʡ ʧʨʦʮʝʩʩ ʚʳʪʝʩʥʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʤʠʨʘʥʠʷ ʧʦʧʫʣʷʮʠʡ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʥʝʧʨʦʜʫʤʘʥʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʚʳʜʘʶʱʠʡʩʷ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʡ ʛʝʥʝʪʠʢ ɸ.ʉ. ʉʝʨʝʙʨʦʚʩʢʠʡ. ɽʱʝ ʚ 1928 ʛʦʜʫ ʦʥ ʨʘʪʦʚʘʣ ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʧʦʨʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

[2].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʪʦʱʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʦʙʣʘʩʪʠ ʚʠʜʦʚ ʜʦ-

ʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʧʨʠʟʥʘʥʦ ʘʢʪʫʘʣʴʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ, ʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ï ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʇʝʨʚʳʡ ɺʩʝʤʠʨʥʳʡ ʢʦʥʛʨʝʩʩ ʧʨʠʢʣʘʜʥʦʡ ʛʝʥʝʪʠʢʠ ʚ 

ʄʘʜʨʠʜʝ ʚ 1974 ʛʦʜʫ ʢʦʥʩʪʘʪʠʨʦʚʘʣ, ʯʪʦ  çʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ 

ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʙʘʟʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚè ʠ ʧʝʨʝʜ ʫʯʝʥʳ-

ʤʠ ʩʪʦʠʪ ʟʘʜʘʯʘ çʟʘʱʠʪʳ ʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʧʦʨʦʜ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷè [3].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʪʝʧʝʥʠ 

ʨʠʩʢʘ ʠʩʯʝʟʥʦʚʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʚ 1992 ʛ. ʙʳʣʘ ʧʨʠʥʷʪʘ ʂʦʥʚʝʥʮʠʷ ʦ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ (ʂɹʈ), ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʧʝʨʚʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʟʥʘʥʠʝ ʦʩʦʙʦʡ ʚʘʞʥʦʩʪʠ ʩʦ-

ʭʨʘʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚʳʨʘʟʠʣʦʩʴ ʚ ʨʘʟʨʘʙʦʪʢʝ çʇʨʦ-

ʛʨʘʤʤʳ ʨʘʙʦʪʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʞʠʚʦʪʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʧʨʠʥʷʪʦʡ ʚ 2000 ʛ. ʥʘ ʧʷʪʦʡ ʚʩʪʨʝʯʝ ʩʪʨʘʥ, ʧʨʠʩʦʝʜʠʥʠʚʰʠʭʩʷ 

ʢ ʂɹʈ [4]. ʉʣʝʜʫʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʧʨʠʥʮʠʧʘʤ  ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ, ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ 

ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ (FAO) ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦ-

ʟʜʘʣʠ ɻʣʦʙʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʞʠʚʦʪʥʳʭ, ʢʦʪʦ-

ʨʘʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 7616 ʧʦʨʦʜʘʭ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ. ʀʟ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 6536  
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ʷʚʣʷʶʪʩʷ  ʤʝʩʪʥʳʤʠ  ʧʦʨʦʜʘʤʠ, 1080 ʧʦʨʦʜ ï ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ.  ʉʨʝʜʠ  ʧʦʩʣʝʜʥʠʭ  

523 ʧʦʨʦʜʳ ʦʪʥʦʩʷʪʩʷ  ʢ  ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ ʥʘ  ʨʝʛʠʦʥʘʣʴʥʦʤ  ʫʨʦʚʥʝ,  ʘ 557  ʧʦʨʦʜ ï ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ. ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʦʜ ʦʢʦʣʦ 20% (ʙʦʣʝʝ 1500 ʧʦʨʦʜ) ʢʣʘʩʩʠʬʠ-

ʮʠʨʦʚʘʥʳ ʢʘʢ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʦʥʝ ʨʠʩʢʘ. ɽʱʝ ʙʦʣʴʰʝ ʙʝʩʧʦʢʦʡʩʪʚʘ ʚʳʟʳʚʘʝʪ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʰʝʩʪʠ ʣʝʪ ʚʳʤʝʨʣʠ 62 ʧʦʨʦʜʳ, ʧʦ ʩʫʪʠ, ʝʞʝʤʝʩʷʯʥʦ ʠʩ-

ʯʝʟʘʝʪ ʦʜʥʘ ʧʦʨʦʜʘ. ʕʪʘ ʩʪʘʪʠʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʫʶ ʢʘʨʪʠʥʫ ʛʣʦʙʘʣʴʥʦ-

ʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ [1]. 

ʇʦ ʜʘʥʥʳʤ ʌɸʆ, ʤʠʨʦʚʦʡ ʛʝʥʦʬʦʥʜ ʦʚʮʝʚʦʜʩʪʚʘ ʢʘʢ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 1300 ʧʦʨʦʜ ʠ ʚʥʫʪʨʠʧʦʨʦʜʥʳʭ ʪʠʧʦʚ ʦʚʝʮ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 

ʩʦʟʜʘʥʦ ʤʥʦʛʦʚʝʢʦʚʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʪʙʦʨʦʤ ʠ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʳʤ ʪʨʫʜʦʤ ʤʥʦʛʠʭ 

ʧʦʢʦʣʝʥʠʡ ʞʠʚʦʪʥʦʚʦʜʦʚ ʠ ʦʙʣʘʜʘʝʪ ʚʳʜʘʶʱʝʡʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʢ ʨʘʟʚʝʜʝʥʠʶ ʚ 

ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʦʚʮʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʧʦʨʦʜ, ʥʘʨʷʜʫ ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʢ ʤʝʩʪʥʳʤ, ʯʘʩʪʦ ʵʢʩʪʨʝʤʘʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ ʨʘʟʚʝʜʝʥʠʷ, ʦʪʣʠʯʘʶʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʘʢ 

ʧʣʦʜʦʚʠʪʦʩʪʴ, ʧʦʣʠʵʩʪʨʠʯʥʦʩʪʴ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʤʦʣʦʯʥʦʩʪʴ, ʰʫʙʥʘʷ, ʩʤʫʰʢʦʚʘʷ ʠ 

ʜʨʫʛʘʷ ʧʨʦʜʫʢʮʠʷ. ʆʜʥʘʢʦ ʚʝʩʴ ʍʍ ʚʝʢ ʧʨʦʰʝʣ ʧʦʜ ʟʥʘʢʦʤ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ 

ʠ ʜʘʞʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʤʥʦʛʠʭ ʤʝʩʪʥʳʭ ʧʦʨʦʜ, ʚʳʚʝʜʝʥʥʳʭ ʤʝʪʦʜʘʤʠ çʥʘʨʦʜʥʦʡ 

ʩʝʣʝʢʮʠʠè. ʊʘʢ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʜʣʷ ʰʝʨʩʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ ʧʦʛʣʦʪʠʪʝʣʴʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ 

ʛʨʫʙʦʰʝʨʩʪʥʳʭ ʧʦʨʦʜ ʩ ʪʦʥʢʦʨʫʥʥʳʤʠ ʠ ʧʦʣʫʪʦʥʢʦʨʫʥʥʳʤʠ, ʥʘʯʘʪʳʡ ʚ 30-ʭ ʛʦʜʘʭ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʧʦʩʣʫʞʠʣ ʧʨʠʯʠʥʦʡ ʫʪʝʨʠ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʙʦʣʝʝ 60 ʮʝʥʥʝʡʰʠʭ 

ʧʦʨʦʜ ʠ ʦʪʨʦʜʠʡ ʦʚʝʮ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʨʘʟʚʝʜʝʥʠʶ ʚ ʧʫʩʪʳʥʥʳʭ, ʧʦʣʫʧʫʩʪʳʥʥʳʭ, 

ʛʦʨʥʳʭ, ʚʳʩʦʢʦʛʦʨʥʳʭ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ [5].   

ʉʦʟʜʘʥʠʝ ʙʠʦʨʝʩʫʨʩʥʳʭ ʢʦʣʣʝʢʮʠʡ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʧʦʨʦʜ ʦʩʦʙʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʨʝʛʠʦʥʘ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚ ʢʨʘʪʢʦʤ ʦʪʯʝʪʝ 

ʂʦʤʠʩʩʠʠ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʚ ʩʬʝʨʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʌɸʆ, ʥʘʨʷʜʫ ʩ ʪʝʤ, ʯʪʦ çʨʝʛʠʦʥ ɽʚʨʦʧʳ ʠ ʂʘʚʢʘʟʘ ʩʦʜʝʨʞʠʪ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʤʠʨʦʚʦʡ ʩʨʝʜʥʝʡè, ʟʜʝʩʴ ʞʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

çʥʘʠʙʦʣʝʝ  ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʧʦʨʦʜ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʢ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʦʥʝ 

ʨʠʩʢʘè. ɺ ʵʪʦʤ ʞʝ ʜʦʢʫʤʝʥʪʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ çʥʘʠʣʫʯʰʠʤ ʭʨʘʥʠʪʝʣʝʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʩʝʨʚʘʮʠʷ ʧʦʨʦʜè [1].   

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʫʩʘ ʯʠʩʣʝʥʥʦʩʪʠ ʦʚʝʮ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʌɸʆ 

ʚ 1989 ʛ. ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʘʪʦʢ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ ʧʦ ʠʭ ʩʦʭʨʘʥʝʥʠʶ, ʚʩʝ ʧʦ-

ʨʦʜʳ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʫʩʳ: çʥʦʨʤʘʣʴʥʳʡè, ʢʦʛʜʘ ʚ ʧʦʨʦʜʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 10 ʪʳʩʷʯ ʤʘʪʦʢ;  çʫʷʟʚʠʤʳʡè ï ʦʪ 5 ʜʦ 10 ʪʳʩʷʯ ʤʘʪʦʢ;  çʥʝʥʘʜʝʞʥʳʡè ï ʦʪ 1 ʜʦ 5 

ʪʳʩʷʯ; çʫʛʨʦʞʘʶʱʠʡè ï ʦʪ 100 ʜʦ 1 ʪʳʩʷʯʠ ʠ çʢʨʠʪʠʯʝʩʢʠʡè ï ʤʝʥʝʝ 100 ʧʣʝʤʝʥʥʳʭ 

ʦʚʮʝʤʘʪʦʢ. 

ʇʦ ʜʘʥʥʳʤ [5], ʚ ʩʪʘʪʫʩʝ ʦʪ çʫʷʟʚʠʤʳʡè ʜʦ çʢʨʠʪʠʯʝʩʢʠʡè ʥʘʭʦʜʷʪʩʷ ʪʘʢʠʝ ʮʝʥ-

ʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ, ʢʘʢ ʛʦʨʴʢʦʚʩʢʘʷ, ʢʫʡʙʳʰʝʚʩʢʘʷ, ʣʠʥʢʦʣʴʥ, ʨʦʤʥʠ-ʤʘʨʰ, 

ʨʫʩʩʢʘʷ ʜʣʠʥʥʦʰʝʨʩʪʥʘʷ, ʧʨʝʢʦʩ, ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʘʷ ʤʷʩʦ-ʰʝʨʩʪʥʘʷ, ʩʦʚʝʪʩʢʘʷ ʤʷʩʦ-

ʰʝʨʩʪʥʘʷ, ʘ ʪʘʢʞʝ ʛʨʫʙʦʰʝʨʩʪʥʳʝ ʠ ʧʦʣʫʛʨʫʙʦʰʝʨʩʪʥʳʝ ʧʦʨʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʢʘʨʘʯʘʝʚ-

ʩʢʘʷ, ʘʥʜʠʡʩʢʘʷ, ʙʫʨʷʪʩʢʘʷ, ʢʘʨʘʢʫʣʴʩʢʘʷ, ʢʫʯʫʛʫʨʦʚʩʢʘʷ, ʣʝʟʛʠʥʩʢʘʷ, ʪʫʰʠʥʩʢʘʷ, 

ʵʜʠʣʴʙʘʝʚʩʢʘʷ ʠ ʨʷʜ ʜʨʫʛʠʭ. ʆʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʥʦʛʦʧʣʦʜʥʳʝ ʧʦʣʠʵʩʪ-

ʨʠʯʥʳʝ ʧʦʨʦʜʳ ï ʨʦʤʘʥʦʚʩʢʘʷ ʠ ʠʤʝʨʝʪʠʥʩʢʘʷ.  

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʩʝʛʦʜʥʷʰʥʝʝ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝ ʚ ʩʝʢʪʦʨʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʤʥʦʛʠʭ ʪʳʩʷʯ ʣʝʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 
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ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʙʠʦʨʝʩʫʨʩʥʳʭ ʮʝʥʪʨʦʚ ʚ 

ʈʦʩʩʠʠ ʜʦʣʞʥʦ ʩʪʘʪʴ  ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʙʠ-

ʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ [6].  

ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʩʦʭʨʘʥʝʥʠʶ ʠʩʯʝʟʘʶʱʠʭ 

ʠ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʧʦʨʦʜ, ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʠʝ ʛʝʥʦʬʦʥʜʥʳʭ ʬʝʨʤ ʠ ʭʦʟʷʡʩʪʚ, ʘ ʪʘʢʞʝ 

ʙʘʥʢʦʚ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʠ ʵʤʙʨʠʦʥʦʚ [7].  ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʩʧʦʩʦʙ 

ʭʨʘʥʝʥʠʷ ʩʧʝʨʤʳ ʄʈʉ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʚʠʜʝ ʥʝ ʥʘʭʦʜʠʪ ʝʱʝ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʦʥ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʮʝʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʚʳʜʘʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [8, 9, 10, 11].   ʀʤʝʥʥʦ ʩ ʵʪʦʡ ʮʝʣʴʶ ʧʦ 

ʟʘʜʘʥʠʶ ʄʉʍ ʉʉʉʈ ʚ 1973 ʛʦʜʫ ʙʳʣʘ ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʠ ɺʩʝʩʦʶʟʥʦʤ ʠʥ-

ʩʪʠʪʫʪʝ ʦʚʮʝʚʦʜʩʪʚʘ ʠ ʢʦʟʦʚʦʜʩʪʚʘ (ʉʪʘʚʨʦʧʦʣʴ) ʭʨʘʥʠʣʠʱʘ ʟʘʤʦʨʦʞʝʥʥʦʡ ʩʧʝʨʤʳ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʙʘʨʘʥʦʚ ʠ ʢʦʟʣʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʦʨʦʜ. ʆʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ ʧʨʠ ʵʪʦʤ ʫʜʝʣʷʣʦʩʴ ʟʘʛʦʪʦʚʢʝ ʩʧʝʨʤʳ ʦʪ ʟʘʚʦʟʠʤʳʭ ʠʟ-ʟʘ ʨʫʙʝʞʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʷʚʣʷʶʱʠʭʩʷ ʫʣʫʯʰʘʪʝʣʷʤʠ ʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʄʈʉ [12, 13, 14].   

ʎʝʣʴ ʨʘʙʦʪʳ ʚ 2017 ʛʦʜʫ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʛʝʥʦʬʦʥʜʥʦʛʦ 

ʭʨʘʥʠʣʠʱʘ ʠ ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ ʧʦ ʨʘʙʦʪʝ ʩ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʦʡ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʮʝʣʠ ʩʪʘʚʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

   1) ʉʦʟʜʘʪʴ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʛʝʥʦʬʦʥʜʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʩʧʝʨʤʳ (ɻʍʉ ʄʈʉ), 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

      ʘ) ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʧʠʩʘʥʠʝ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʢʣʶʯʝʚʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʜʫʨ (ʉʆʇ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʬʦʥʜʘ;  

      ʙ) ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʤʝʪ ʩʪʘʥʜʘʨʪʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʢʦʣ-

ʣʝʢʮʠʠ. 

   2) ʇʨʦʚʝʩʪʠ ʧʝʨʚʠʯʥʫʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ ʛʝʥʦʬʦʥʜʥʦʛʦ 

ʭʨʘʥʠʣʠʱʘ  ɺʅʀʀʆʂ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. 

   3) ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʨʝʜ ʜʣʷ ʨʘʟʙʘʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʢʨʠʦʢʦʥ-

ʩʝʨʚʘʮʠʠ ʩʝʤʝʥʠ ʙʘʨʘʥʦʚ ʠ ʢʦʟʣʦʚ. 

   4) ɺʳʧʦʣʥʠʪʴ ʧʦʣʥʳʝ ʮʠʢʣʳ ʨʘʙʦʪ ʧʦ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʩʝʤʝʥʠ, ʚ ʪ.ʯ. ʧʦʨʦʜ ʦʚʝʮ: 

ʜʞʘʣʛʠʥʩʢʠʡ ʤʝʨʠʥʦʩ; ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ; ʩʪʘʚʨʦʧʦʣʴʩʢʘʷ; ʧʦʣʣ-ʜʦʨʩʝʪ; ʧʦ-

ʨʦʜ ʢʦʟ: ʟʘʘʥʝʥʩʢʘʷ (ʚ ʪ.ʯ. ʘʚʩʪʨʠʡʩʢʦʡ ʠ ʥʦʚʦʟʝʣʘʥʜʩʢʦʡ ʩʝʣʝʢʮʠʠ). 

   5) ʉʦʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʨʘʟʚʠʪʠʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʧʨʦʝʢʪ ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ ʙʠʦʢʦʣʣʝʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʛʝʥʝʪʠʯʝ-

ʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʜʦ 2025 ʛ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʟʘʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʳ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʢʦʣ-

ʣʝʢʮʠʠ, ʨʘʩʰʠʨʝʥʠʶ ʝʛʦ ʚʠʜʦʚʦʛʦ ʠ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʧʦ ʟʘʧʨʦʩʘʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʙʠʦʨʝʩʫʨʩʥʘʷ 

ʢʦʣʣʝʢʮʠʷ  çɻʝʥʦʬʦʥʜʥʦʝ ʭʨʘʥʠʣʠʱʝ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʄʈʉè.  ɼʘʪʘ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʢʦʣʣʝʢʮʠʠ: 14.12.2016 ʛ.  ɼʝʨʞʘʪʝʣʴ ʢʦʣʣʝʢʮʠʠ: ʜʦ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ï çʌʝʜʝ-

ʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʚʮʝʚʦʜʩʪʚʘ ʠ ʢʦʟʦʚʦʜʩʪʚʘè, ʧʦʩʣʝ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʧʨʠʢʘʟʘ ˉ 326 ʦʪ 19 ʤʘʷ 2017 ʛ. çʆ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʌɻɹʅʋ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ï 

ʜʝʨʞʘʪʝʣʷ ʢʦʣʣʝʢʮʠʠ ï çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʚʮʝʚʦʜ-

ʩʪʚʘ ʠ ʢʦʟʦʚʦʜʩʪʚʘ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʳʡ ʘʛʨʘʨʥʳʡ ʮʝʥʪʨè 

(ɺʅʀʀʆʂ ï ʬʠʣʠʘʣ çʌɻɹʅʋ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʅɸʎè).  

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʙʠʦʨʝʩʫʨʩʥʦʡ ʢʦʣʣʝʢʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

çʇʘʨʫʩè ʌɸʅʆ ʈʦʩʩʠʠ: ˉ 0725-2017-00-42. ʅʘʧʨʘʚʣʝʥʠʝ ʌʅʀ: 156. çʀʟʫʯʝʥʠʝ, ʤʦʙʠ-

ʣʠʟʘʮʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʚ ʮʝʣʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʭ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝè. ʈʫʢʦʚʦʜʠʪʝʣʴ ʢʦʣʣʝʢʮʠʠ: ɸʡʙʘʟʦʚ ʄʘʛʦʤʝʪ ʄʫʩʩʘʝʚʠʯ, 

ʛ.ʥ.ʩ., ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 
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ʂʦʣʣʝʢʮʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʧʝʨʝʯʥʝ ʎʂʇ/ʋʅʋ çʉʦʚʨʝʤʝʥʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ʅʘʠʤʝʥʦʚʘʥʠʝ, ʨʝʝʩʪʨʦʚʳʡ ʥʦʤʝʨ ʠ ʘʜ-

ʨʝʩ ʎʂʇ/ʋʅʋ ʥʘ ʩʘʡʪʝ http://www.ckp-rf.ru: ʎʂʇ çɻʝʥʦʬʦʥʜʥʦʝ ʭʨʘʥʠʣʠʱʝ ʢʨʠʦʢʦʥ-

ʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʄʈʉè (ɹʠʦʍʨʘʥ ɺʅʀʀʆʂ), ʨʝʝʩʪʨʦʚʳʡ ʥʦʤʝʨ 475979. 

ʇʦʣʦʞʝʥʠʝ ʦ ʢʦʣʣʝʢʮʠʠ  ʫʪʚʝʨʞʜʝʥʦ ʥʘ ʋʯʝʥʦʤ ʩʦʚʝʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʪʦʢʦʣ 

ˉ 8 ʟʘʩʝʜʘʥʠʷ ʋʯʝʥʦʛʦ ʉʦʚʝʪʘ ʌɻɹʅʋ ɺʅʀʀʆʂ ʦʪ 19 ʜʝʢʘʙʨʷ 2016 ʛ. ɸʜʨʝʩ WEB-

ʩʘʡʪʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʣʝʢʮʠʠ: 

http://www.vniiok.ru/ob-institute/bioresursnye-kollektsii/genofondnoe-khranilishche-

kriokonservirovannoj-spermy-mrs. 

ʈʘʟʨʘʙʦʪʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʙʠʦʨʝʩʫʨʩʥʦʡ ʢʦʣʣʝʢʮʠʠ ɺʅʀʀʆʂ, ʩʦ-

ʜʝʨʞʘʱʠʡ: ʘ) ʦʧʠʩʘʥʠʝ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʢʣʶʯʝʚʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝ-

ʜʫʨ (ʉʆʇ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʛʝʥʦʬʦʥʜʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʢʨʠʦ-

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʄʈʉ; ʙ) ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʤʝʪ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʙʠʦʨʝʩʫʨʩʥʦʡ ʢʦʣʣʝʢʮʠʠ ɺʅʀʀʆʂ.  

ʇʦʜʛʦʪʦʚʣʝʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʘʩʧʦʨʪʫ ʢʦʣʣʝʢʮʠʠ ʠ ʨʘʟʤʝ-

ʱʝʥʘ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʝ http: //vniiok.ru /images/doc/2017 /docs /technological_passport_ 

of_the_bioresource_collection.pdf  

ʅʘʟʥʘʯʝʥʠʝ ʢʦʣʣʝʢʮʠʠ: ʢʦʣʣʝʢʮʠʷ ʩʦʜʝʨʞʠʪ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʫʶ ʩʧʝʨʤʫ ʚʳ-

ʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʙʘʨʘʥʦʚ ʠ ʢʦʟʣʦʚ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫ-

ʙʝʞʥʳʭ ʧʦʨʦʜ. ʅʘʣʠʯʠʝ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʧʦʟʚʦʣʷʝʪ ʜʦʣʛʦʩʨʦʯʥʦ (ʚ ʪʝ-

ʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ) ʭʨʘʥʠʪʴ ʝʝ ʙʝʟ ʩʥʠʞʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʥʦʮʝʥʥʦ-

ʩʪʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʢʣʘʜ-

ʥʳʭ ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʠʦʥʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ, ʩ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ ʧʦ 

ʦʚʮʝʚʦʜʩʪʚʫ ʠ ʢʦʟʦʚʦʜʩʪʚʫ [15, 16].   

ʋʥʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʝʧʦʥʠʨʫʝʤʦʤʫ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ (ʧʦʣʦʚʳʤ 

ʢʣʝʪʢʘʤ) ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʙʠʦʨʝʩʫʨʩʥʦʡ ʢʦʣʣʝʢʮʠʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʟʨʘʙʦʪʘʥʳ 6 (ʰʝʩʪʴ) ʩʪʘʥʜʘʨʪʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ (ʉʆʇ). 

ʆʧʪʠʤʠʟʠʨʦʚʘʥ ʩʦʩʪʘʚ ʩʨʝʜʳ ʜʣʷ ʨʘʟʙʘʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʩʝ-

ʤʝʥʠ ʙʘʨʘʥʦʚ ʠ ʢʦʟʣʦʚ, ʢʦʪʦʨʳʡ ʫʣʫʯʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʧʝʨʤʠʝʚ ʢ ʫʣʴʪʨʘʥʠʟʢʦʪʝʤʧʝ-

ʨʘʪʫʨʥʦʡ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʥʦʮʝʥ-

ʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʘʭ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ. ʉʠʥʪʝʪʠʯʝʩʢʘʷ ʩʨʝʜʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʠʥʛʨʝʜʠʝʥʪʳ: ʛʣʶʢʦʟʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ, ʪʨʠʩ-(ʛʠʜʨʦʢʩʠʤʝʪʠʣ)-ʘʤʠʥʦʤʝʪʘʥ, ʣʠ-

ʤʦʥʥʘʷ ʢʠʩʣʦʪʘ ʤʦʥʦʛʠʜʨʘʪ, ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ, ʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ,  ʛʣʠʮʝʨʠʥ,  ʧʦʣʠʛʝʥ.  

ʇʨʦʚʝʜʝʥʳ ʙʠʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʟ ʟʘʛʦ-

ʪʘʚʣʠʚʘʝʤʦʡ ʩʧʝʨʤʳ ʧʨʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʙʠʦʨʝʩʫʨʩʥʦʡ ʢʦʣʣʝʢʮʠʠ.  ʇʨʠ ʵʪʦʤ ʠʩʭʦʜʠ-

ʣʠ ʠʟ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʛʝʥʦʬʦʥʜ ʧʦʨʦʜʳ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʩʥʦʚʥʳʤ ʢʘʯʝʩʪʚʘʤ ʩʘʤʦʡ ʧʦʨʦʜʳ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʮʝʥʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʠ 

ʣʦʢʘʣʴʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʤ ʛʨʦʟʠʪ ʩʢʦʨʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʤʝʪʴ ʚ ʭʨʘʥʠʣʠʱʝ ʤʠʥʠʤʘʣʴʥʦ 1000 ʜʦʟ ʟʘʤʦʨʦʞʝʥʥʦʡ ʩʧʝʨʤʳ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʦʙʲʝʤ 

ʛʝʥʦʬʦʥʜʘ ʦʪ ʫʥʠʢʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʞʠʚʦʪʥʳʭ ʣʫʯʰʠʭ ʟʘʨʫʙʝʞʥʳʭ ʧʦʨʦʜ, ʤʘ-

ʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʠʢʦʡ ʬʘʫʥʳ ʤʦʞʝʪ ʙʳʪʴ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚ ʣʶʙʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʤ ʢʦʣʠʯʝʩʪʚʝ.  

 

 

 

 

 

http://www.ckp-rf.ru/
http://www.vniiok.ru/ob-institute/bioresursnye-kollektsii/genofondnoe-khranilishche-kriokonservirovannoj-spermy-mrs
http://www.vniiok.ru/ob-institute/bioresursnye-kollektsii/genofondnoe-khranilishche-kriokonservirovannoj-spermy-mrs
http://vniiok.ru/images/doc/2017/docs/technological_passport_of_the_bioresource_collection.pdf
http://vniiok.ru/images/doc/2017/docs/technological_passport_of_the_bioresource_collection.pdf
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ʇʨʦʚʝʜʝʥʘ ʧʝʨʚʠʯʥʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ ɻʍʉ ɺʅʀʀʆʂ 

(ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʂʘʪʘʣʦʛ ʙʠʦʨʝʩʫʨʩʥʦʡ ʢʦʣʣʝʢʮʠʠ çɻʝʥʦʬʦʥʜʥʦʝ ʭʨʘʥʠʣʠʱʝ  

ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʄʈʉè 

ˉ ʧ/ʧ ʇʦʨʦʜʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ, 

ʛʦʣ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʜʦʟ 

ɹʘʨʘʥʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ  

1 ɸʚʩʪʨʘʣʠʡʩʢʠʡ ʤʝʨʠʥʦʩ 35 7500 

2 ɸʚʩʪʨʘʣʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ 3 300 

3 ʈʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ 6 600 

4 ʉʪʘʚʨʦʧʦʣʴʩʢʘʷ 25 5500 

5 ʄʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ 15 3500 

6 ʉʦʚʝʪʩʢʠʡ ʤʝʨʠʥʦʩ 12 2400 

7 ɻʨʦʟʥʝʥʩʢʘʷ 10 2000 

8 ʂʘʚʢʘʟʩʢʘʷ 5 1200 

9 ʉʝʚʝʨʦʢʘʚʢʘʟʩʢʘʷ ʤʷʩʦ-ʰʝʨʩʪʥʘʷ 12 2400 

10 ʉʦʚʝʪʩʢʘʷ ʤʷʩʦ-ʰʝʨʩʪʥʘʷ 2 300 

11 ʈʦʤʘʥʦʚʩʢʘʷ 2 200 

12 ʀʣʴ-ʜʝ ʬʨʘʥʩ 2 100 

13 ʊʝʢʩʝʣʴ 3 150 

14 ʇʦʣʣ-ʜʦʨʩʝʪ 3 150 

15 ʄʝʨʠʥʦ-ʬʣʷʡʰ 2 100 

16 ʃʠʥʢʦʣʴʥ 2 70 

ʂʦʟʣʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ  

17 
ɿʘʘʥʝʥʩʢʘʷ 

(ʥʦʚʦʟʝʣʘʥʜʩʢʦʡ ʩʝʣʝʢʮʠʠ) 
3 300 

18 
ɿʘʘʥʝʥʩʢʘʷ  

(ʘʚʩʪʨʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ) 
3 150 

19 ɸʣʴʧʠʡʩʢʘʷ 1 30 
 

ʇʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʘʨʘʥʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ  (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 2 ï ɸʢʪʠʚʥʦʩʪʴ ʧʦʣʦʚʳʭ ʨʝʬʣʝʢʩʦʚ ʫ ʙʘʨʘʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ 
ʄʝʩʷʮ  

ʛʦʜʘ 

ʇʦʣʫʯʝʥʦ ʵʷʢʫʣʷʪʦʚ, ʝʜ. ɺʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ  

ʧʦʣʫʯʝʥʠʝ ʦʜʥʦʛʦ ʵʷʢʫʣʷʪʘ, ʩ ʚʩʝʛʦ ʦʪ ʦʜʥʦʛʦ ʙʘʨʘʥʘ ʚ ʥʝʜʝʣʶ 

ʗʥʚʘʨʴ 68 7,0 47,0 

ʌʝʚʨʘʣʴ 223 6,8 67,0 

ʄʘʨʪ 232 6,0 77,0 

ɸʧʨʝʣʴ 231 6,0 83,0 

ʄʘʡ 212 5,6 126,0 

ʀʶʥʴ 102 5,0 145,0 

ʉʝʥʪʷʙʨʴ 120 8,0 65,0 

ʆʢʪʷʙʨʴ 310 8,0 45,0 

ʅʦʷʙʨʴ 230 7,8 54,0 

ɼʝʢʘʙʨʴ 120 6,0 66,0 

ʇʨʠʤʝʯʘʥʠʝ: ʨʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ï 8 ʩʘʜʦʢ (4 ʜʫʧʣʝʪʥʳʝ ʩʘʜʢʠ) ʚ ʥʝʜʝʣʶ; ʚ ʠʶʣʝ ʠ 

ʘʚʛʫʩʪʝ ʙʘʨʘʥʳ ï ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ 
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ʇʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʧʝʨʤʳ ʙʘʨʘ-

ʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3 ï ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʧʝʨʤʳ ʢ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ 

ʇʘʨʘʤʝʪʨʳ ɺʩʝʛʦ 
ʉʝʟʦʥ ʛʦʜʘ 

ʟʠʤʘ ʚʝʩʥʘ ʣʝʪʦ 

ɿʘʤʦʨʦʞʝʥʦ ʵʷʢʫʣʷʪʦʚ 1090 320 687 83 

ʀʟ ʥʠʭ ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʤʦʨʘʞʠʚʘ-

ʥʠʶ: ʯʠʩʣʦ 

                          % 

 

1036 

95,0 ° 1, 2 

 

320 

100 

 

650 

94,6 ° 1,1 

 

66 

79,5 ° 2,7 

ɿʘʤʦʨʦʞʝʥʦ ʩʧʝʨʤʳ, ʤʣ 1006,1 301,4 631,6 73,0 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʨʠʛʦʜʥʦʡ ʢ ʦʩʝʤʝ-

ʥʝʥʠʶ: ʤʣ  

                        %  

 

945,6 

94,0 ° 0,9 

 

301,4 

100 

 

589,7 

93,4 ° 1,9 

 

54,5 

74,2 ° 2,8 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ (ʧʦʣʦʚʦʡ ʩʝʟʦʥ) ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ 
 

ʇʦʣʫʯʝʥʳ ʠ ʦʙʨʘʙʦʪʘʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ 

ʟʘʤʦʨʦʞʝʥʥʦʡ-ʦʪʪʘʷʥʥʦʡ ʩʧʝʨʤʳ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʭʨʘ-

ʥʝʥʠʷ (ʪʘʙʣ. 4). 
 

ʊʘʙʣʠʮʘ 4 ï ʇʦʜʚʠʞʥʦʩʪʴ ʟʘʤʦʨʦʞʝʥʥʦʡ-ʦʪʪʘʷʥʥʦʡ ʩʧʝʨʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ 

ʉʨʦʢ ʩʦʭʨʘ-

ʥʝʥʠʷ ʚ ʞʠʜ-

ʢʦʤ ʘʟʦʪʝ, ʣʝʪ 

ʇʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʠʝʚ ʚ ʙʘʣʣʘʭ, ʧʨʠ +38
0
ʉ (ʄÑm) 

ʧʦʩʣʝ ʦʪʪʘʠ-

ʚʘʥʠʷ 
ʯʝʨʝʟ 3 ʯʘʩʘ ʯʝʨʝʟ 5 ʯʘʩʦʚ ʯʝʨʝʟ 8 ʯʘʩʦʚ 

ʯʝʨʝʟ 10 

ʯʘʩʦʚ 

43 4,5Ñ0,07 4,0Ñ0,02 3,0Ñ0,08 0,8Ñ0,02 ʝʜʠʥʠʯʥʳʝ 

30 4,6 Ñ0,08 4,2Ñ0,03 3,5Ñ0,04 1,6Ñ0,04 0,6Ñ0,03 

20 4,8Ñ0,06 4,2Ñ0,03 3,7Ñ0,06 2,0Ñ0,03 1,2Ñ0,04 

10 4,7Ñ0,05 4,1Ñ0,05 3,6Ñ0,07 1,8Ñ0,04 0,9Ñ0,03 

5 4,8Ñ0,06 4,2Ñ0,03 3,7Ñ0,06 2,0Ñ0,03 1,2Ñ0,04 

1 4,7Ñ0,05 4,1Ñ0,05 3,6Ñ0,07 1,8Ñ0,04 0,9Ñ0,03 
 

ɺʳʧʦʣʥʝʥʳ ʧʦʣʥʳʝ ʮʠʢʣʳ ʨʘʙʦʪ ʧʦ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʩʝʤʝʥʠ ʚʳʩʦʢʦʮʝʥʥʳʭ ʙʘ-

ʨʘʥʦʚ ʠ ʢʦʟʣʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɹʠʦʨʝʩʫʨʩʥʘʷ ʢʦʣʣʝʢʮʠʷ 

ʧʦʧʦʣʥʝʥʘ 1700 ʜʦʟʘʤʠ ʟʘʤʦʨʦʞʝʥʥʦʡ ʩʧʝʨʤʳ, ʚ ʪ.ʯ. ʧʦʨʦʜ ʦʚʝʮ: ʜʞʘʣʛʠʥʩʢʠʡ ʤʝʨʠʥʦʩ 

ï 200 ʜʦʟ; ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ï 200 ʜʦʟ; ʩʪʘʚʨʦʧʦʣʴʩʢʘʷ ï 200 ʜʦʟ; ʧʦʣʣ-ʜʦʨʩʝʪ 

ï 200 ʜʦʟ; ʧʦʨʦʜ ʢʦʟ: ʟʘʘʥʝʥʩʢʘʷ ï 400 ʜʦʟ (ʚ ʪ.ʯ. ʘʚʩʪʨʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ ï 200 ʜʦʟ; ʥʦʚʦ-

ʟʝʣʘʥʜʩʢʦʡ ʩʝʣʝʢʮʠʠ ï 200 ʜʦʟ). ɿʘʛʦʪʦʚʣʝʥʥʘʷ ʩʧʝʨʤʘ ʧʨʦʰʣʘ ʧʦʣʥʫʶ ʦʮʝʥʢʫ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʉʆʇ ɹʈʂ 6, ʢʘʨʘʥʪʠʥʠʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʠ ʙʳʣʘ ʨʘʟʤʝʱʝʥʘ ʚ ʩʦʩʫ-

ʜʘʭ ɼʴʶʘʨʘ ʩ ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

ʉʦʩʪʘʚʣʝʥʳ ʧʨʦʛʥʦʟʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʨʘʟʚʠʪʠʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟ-

ʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ ʙʠʦʢʦʣʣʝʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʛʝʥʝ-

ʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʜʦ 2025 ʛ., ʚ ʢʦʪʦʨʳʡ ʚʢʣʶʯʝʥʳ ʨʘʙʦʪʳ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʢʦʣʣʝʢ-

ʮʠʠ, ʨʘʩʰʠʨʝʥʠʶ ʝʛʦ ʚʠʜʦʚʦʛʦ ʠ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʦ-

ʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ, ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʚʳʩʦʢʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʫʨʦʚʥʝ ʠ ʟʘʩʣʫʞʠʚʘʝʪ ʧʦʜʜʝʨʞʢʠ ʠ ʧʨʦʜʦʣʞʝʥʠʷ ʚ ʙʫʜʫʱʝʤ ʛʦʜʫ. 
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ɻɽʅʆʊʀʇ ɸɻʀʅʉʂʆʁ ʇʆʈʆɼʓ ʆɺɽʎ 
 

ʀ.ɺ. ɺʦʣʢʦʚ, ʊ.ʅ. ʍʘʤʠʨʫʝʚ, ʀ.ʀ. ɼʤʠʪʨʠʢ 
 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʭʦʜʥʦʛʦ ʧʦʛʦʣʦʚʴʷ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʥʳʭ 

ʧʦʤʝʩʥʳʭ ʦʩʦʙʝʡ ʧʦ ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠ ʚʳʚʝʜʝʥʠʠ ʧʦʣʫʛʨʫʙʦʰʝʨʩʪʥʳʭ 

ʦʚʝʮ ʘʛʠʥʩʢʦʡ ʧʦʨʦʜʳ. ɸʛʠʥʩʢʘʷ ʧʦʨʦʜʘ ʦʚʝʮ ʩʦʟʜʘʥʘ ʤʝʪʦʜʦʤ ʩʣʦʞʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʦʚʮʝʤʘʪʦʢ ʟʘʙʘʡʢʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʢʫʯʫʛʫ-

ʨʦʚʩʢʦʡ ʠ ʢʘʟʘʭʩʢʦʡ ʧʦʨʦʜ. ʄʘʪʦʯʥʦʝ ʧʦʛʦʣʦʚʴʝ ʟʘʙʘʡʢʘʣʴʩʢʦʡ ʧʦʨʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʝ 

ʚ ʩʢʨʝʱʠʚʘʥʠʠ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ï

50,5 ʢʛ, ʥʘʩʪʨʠʛ ʯʠʩʪʦʡ ʰʝʨʩʪʠ ï 1,7-1,9 ʢʛ, ʜʣʠʥʘ ʰʝʨʩʪʠ ï 7,8-8,2 ʩʤ ʪʦʥʠʥʦʡ 20,6-22,8 

ʤʢʤ. ɹʘʨʘʥʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʫʯʫʛʫʨʦʚʩʢʦʡ  ʠ ʢʘʟʘʭʩʢʦʡ ʧʦʨʦʜ ʠʤʝʣʠ ʩʨʝʜʥʶʶ ʞʠʚʫʶ 

ʤʘʩʩʫ, ʨʘʚʥʫʶ 78,0 ʢʛ, ʥʘʩʪʨʠʛ ʥʝʤʳʪʦʡ ʰʝʨʩʪʠ ï 3,4 ʢʛ, ʜʣʠʥʫ ʰʝʨʩʪʠ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ï 

20,9 ʩʤ ʠ 94,0 ʢʛ, 3,4 ʢʛ, 13,5 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʤʘʪʦʢ ʘʛʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 56,0 ʢʛ, ʥʘʩʪʨʠʛ ʰʝʨʩʪʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʝʩʝ ï 2,5 ʢʛ; ʙʘʨʘʥʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ï 92,1 ʢʛ, ʙʘʨʘʥʯʠʢʦʚ ʠ ʷʨʦʯʝʢ ï 57,0 ʠ 45,9 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʩʪʨʠʛ 

ʰʝʨʩʪʠ ʫ ʙʘʨʘʥʦʚ ï 3,8 ʢʛ, ʙʘʨʘʥʯʠʢʦʚ ï 2,45 ʢʛ, ʷʨʦʯʝʢ ï 2,20 ʢʛ, ʜʣʠʥʘ ʰʝʨʩʪʠ ʚʝʨʭʥʝ-

ʛʦ ʷʨʫʩʘ ï 16,00-16,11, ʥʠʞʥʝʛʦ ï 8,3-9,3 ʩʤ. ɻʫʩʪʦʪʘ ʬʦʣʣʠʢʫʣʦʚ ʥʘ ʢʚ. ʤʤ ʢʦʞʠ ʫ ʙʘ-

ʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦʩʪʘʚʠʣʘ 27,36; ʨʝʤ. ʙʘʨʘʥʯʠʢʦʚ ï 31,41; ʦʚʮʝʤʘʪʦʢ - 31,93; 

ʷʨʦʢ - 43,03 ʰʪʫʢ ʥʘ ʤʤ
2
. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʢʦʞʠ ʫ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʘʚʥʷʣʘʩʴ 

2734,07; ʨʝʤ. ʙʘʨʘʥʯʠʢʦʚ ï 2687,10; ʦʚʮʝʤʘʪʦʢ - 2617,37; ʷʨʦʢ - 1899,22 ʤʢʤ. ʊʦʣʱʠʥʘ 

ʢʦʞʝʚʦʡ ʪʢʘʥʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʚʯʠʥ ʩʦʩʪʘʚʣʷʣʘ 0,7 ʤʤ, ʥʘʛʨʫʟʢʘ ʧʨʠ ʨʘʟʨʳʚʝ ʮʝʣʴʥʦʡ 

ʦʚʯʠʥʳ 442 ʅ, ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ 66,3 ʄʇʘ, ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʦʚʯʠʥʳ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʭʦʚʦʛʦ ʚʝʣʶʨʘ ʠ ʧʦʰʠʚʘ ʤʝʭʦʚʳʭ ʠʟʜʝ-

ʣʠʡ.  ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʤʷʩʦ  ʩʚʝʨʭʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʘʛʠʥʩʢʦʡ ʧʦ-

ʣʫʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ ʚ 4,5-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʩʦʩʪʘʚʣʷʣʘ 75,2%, ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝ-

ʩʷʮʝʚ ï 83,7%, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʚʝʨʩʪʥʠʢʦʚ ʟʘʙʘʡʢʘʣʴʩʢʦʡ ʪʦʥ-

ʢʦʨʫʥʥʦʡ ʧʦʨʦʜʳ ʥʘ 59,6 ʠ 59,7%. ʆʧʨʝʜʝʣʝʥ ʞʝʣʘʪʝʣʴʥʳʡ ʪʠʧ ʧʦʤʝʩʝʡ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʘʛʠʥʩʢʦʡ ʧʦʣʫʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ ʦʚʝʮ.  
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