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 ʈɸɿɼɽʃ 1 

  ɹʀʆʃʆɻʀʗ 
 

 

 

ʋɼʂ 598.2 

 

ɺɸɾʅʆʉʊʔ ʀ ʇʈʆɹʃɽʄʓ ʀɿʋʏɽʅʀʗ ʇʊʀʎ ɻʆʈʆɼʆɺ ʈʆʉʉʀʀ 

 

ʆʢʦʣʝʣʦʚ ɸ.ʖ., ʂʫʟʥʝʮʦʚʘ ɺ.ɺ., ʏʝʨʥʦʚʘ ɽ.ɺ. 

ʉʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ʇʪʠʮʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʛʦʨʦʜʩʢʠʭ ʩʦʦʙʱʝʩʪʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʥʠʪʦʬʘʫʥʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʠʦʠʥʜʠʢʘʪʦʨʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ, ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ, ʙʳʪʴ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʩʘʥʠʪʘʨʘʤʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʠʝ ʬʘʫʥʳ, ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʧʪʠʮ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜ-

ʩʢʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʨʥʠʪʦʣʦʛʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʧʨʦʩʦʚ ʫʨʙʘʥʠʟʘ-

ʮʠʠ ʧʪʠʮ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʚʳʷʚʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʚ ʯʝʨʪʝ ʛʦʨʦʜʦʚ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʠʭ ʦʢʨʝʩʪʥʦʩʪʝʡ, ʨʘʩʩʤʦʪʨʝ-

ʥʠʷ ʦʙʦʶʜʥʦʛʦ ʚʣʠʷʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʦʨʥʠʪʦʬʘʫʥʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʪʠʮʳ, ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʷ, ʚʨʘʥʦʚʳʝ, ʥʦʯʝʚʢʠ ʧʪʠʮ, ʘʪʣʘʩʳ ʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ, 

ʘʢʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʨʥʠʪʦʣʦʛʠʠ, ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʨʥʠʪʦʬʘʫʥʫ, ʫʯʝʪ ʧʪʠʮ, ʦʯʝʨʢʠ, ʨʘʙʦʪʘ 

ʩʪʫʜʝʥʪʦʚ, ʠʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʧʪʠʮ. 

 

IMPORTANCE AND PROBLEMS OF STUDYING BIRDS OF RUSSIAN CITIES  

 

Okolelov  A.Yu., Kuznetsova V.V., Chernova E.V.  

Social-pedagogical Institute of the Michurinsk State Agrarian University 

 

Birds are the most important biological object of urban communities of living organisms. Representatives 

of avifauna can serve as bioindicators of the ecological well-being of the urban environment, a means for destroy-

ing and controlling the number of harmful insects and small rodents, and being natural nurses. In this regard, the 

study of fauna, population and ecology of birds in urban environments is one of the current trends in ornithology. 

In the study of urbanization of birds can be identified the following areas: the identification of trends in the synan-

thropization, distribution and abundance of various species of birds within the city and their surrounding areas, 

considering the mutual influence of human activities and avifauna of human settlements. 

Key words: birds, synanthropization, vranovye, birds 'lodging, atlases of nesting birds, current trends in 

ornithology, factors affecting ornithofauna, bird counting, essays, students' work, history of bird studies.  

 

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʦʢʘʟʳʚʘʝʪ ʤʦʱʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ 

ʵʢʦʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʧʪʠʮ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠʭ ʥʘʩʝ-

ʣʝʥʠʷ: ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʣʦʪʥʦʩʪʠ, ʥʘʙʦʨʘ ʜʦʤʠʥʠʨʫʶʱʠʭ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ, ʬʦʥʦʚʳʭ 

ʠ ʨʝʜʢʠʭ ʚʠʜʦʚ; ʠʟʤʝʥʝʥʠʠ ʜʦʣʠ ʫʯʘʩʪʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʚ ʥʘʩʝʣʝʥʠʠ, ʠʭ ʦʙʨʘʟʘ ʞʠʟʥʠ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺʦʚʣʝʯʝʥʥʳʝ ʚ ʛʣʦʙʘʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʩʠʩʪʝʤ, ʧʪʠʮʳ ʥʝʠʟʙʝʞʥʦ ʚʩʪʫʧʘʶʪ ʚ ʧʨʦʮʝʩʩʳ ʩʠ-

ʥʘʥʪʨʦʧʠʟʘʮʠʠ ʠ ʢʘʢ ʙʦʣʝʝ ʯʘʩʪʥʦʝ ʝʝ ʧʨʦʷʚʣʝʥʠʝ ï ʫʨʙʘʥʠʟʘʮʠʠ ʬʘʫʥʳ [1, 71 ʩ.]. 

ʇʪʠʮʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʛʦʨʦʜʩʢʠʭ ʩʦʦʙʱʝʩʪʚ ʞʠ-

ʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʥʠʪʦʬʘʫʥʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʠʦʠʥʜʠʢʘʪʦʨʘʤʠ ʵʢʦʣʦ-
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ʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ, ʙʳʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʩʘʥʠʪʘʨʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʧʪʠʮʳ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʩʯʠʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʚʠʨʫʩʦʚ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʠʝ ʬʘʫʥʳ, ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʧʪʠʮ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʨʥʠʪʦʣʦʛʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʧʨʦ-

ʩʦʚ ʫʨʙʘʥʠʟʘʮʠʠ ʧʪʠʮ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʚʳʷʚʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ 

ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʚ ʯʝʨʪʝ ʛʦʨʦ-

ʜʦʚ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʠʭ ʦʢʨʝʩʪʥʦʩʪʝʡ, ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʦʶʜʥʦʛʦ ʚʣʠʷʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝ-

ʣʦʚʝʢʘ ʠ ʦʨʥʠʪʦʬʘʫʥʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢ-

ʪʦʚ ʫʨʙʘʥʠʟʘʮʠʠ ʧʪʠʮ ʠʛʨʘʶʪ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʘʪʣʘʩʦʚ ʧʪʠʮ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʦʚ 

ʤʠʨʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʠʤ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʘʨʝʘʣʦʚ ʧʪʠʮ ʥʝ ʪʦʣʴʢʦ ʚ ʩʚʷʟʠ 

ʩ ʫʨʙʘʥʠʟʘʮʠʝʡ, ʥʦ ʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʧʦʛʦʜʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

ʏʪʦ ʞʝ ʧʨʠʚʣʝʢʘʝʪ ʧʪʠʮ ʚ ʛʦʨʦʜʘ? ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʧʦʩʪʦʷʥʥʦʝ ʦʙʠʣʠʝ ʢʦʨʤʘ, 

ʥʘʣʠʯʠʝ ʤʝʩʪ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʛʥʝʟʜ ʠ ʦʪʩʫʪʩʪʚʠʝ ʭʠʱʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʤʘʣʦʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʤʠʢʨʦʢʣʠʤʘʪ, ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ ʛʦʨʦʜʦʚ, ʯʪʦ ʪʦʞʝ ʩʢʘʟʳʚʘ-

ʝʪʩʷ ʥʘ ʩʠʥʦʥʪʨʦʧʥʳʭ ʚʠʜʘʭ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʤʝʛʘʧʦʣʠʩʘ ʚ ʧʝʨʠʦʜ ʟʠʤʥʠʭ ʭʦʣʦʜʦʚ 

ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʦʢʨʫʞʘʶʱʝʤ ʣʘʥʜʰʘʬʪʝ ʠ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ, 

ʯʝʤ ʚ ʧʨʠʛʦʨʦʜʘʭ ʥʘ 2ï3 ʛʨʘʜʫʩʘ. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʶʪ ʟʠʤʫʶʱʠʭ ʚʨʘ-

ʥʦʚʳʭ, ʢʦʪʦʨʳʝ ʫʩʪʨʘʠʚʘʶʪ ʙʦʣʴʰʠʝ ʥʦʯʝʚʢʠ ʚ ʧʘʨʢʘʭ ʠ ʢʣʘʜʙʠʱʘʭ ʤʥʦʛʠʭ ʛʦʨʦʜʦʚ. ʀʩ-

ʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʝʚʥʦʡ ʢʦʨʤʝʞʢʠ. ɺ ʛʦʨʦʜʝ 

ʥʝʨʝʜʢʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʪʠʮʳ ʢʦʨʤʷʪʩʷ ʜʦ ʛʣʫʙʦʢʦʡ ʥʦʯʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʩʚʝʱʝʥʥʳʭ 

ʤʝʪʘʭ. ʋ ʚʦʨʦʙʴʝʚ, ʞʠʚʫʱʠʭ ʚ ʤʝʪʨʦ, ʦʢʦʣʦʩʫʪʦʯʥʘʷ ʨʠʪʤʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ 

ʥʘʨʫʰʝʥʘ - ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʘʢʪʠʚʥʳ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ [2, 6 ʩ.].  

ʀʟʫʯʝʥʠʝ ʧʪʠʮ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠʤʝʝʪ ʙʦʣʝʝ ʯʝʤ 200-ʣʝʪʥʶʶ ʠʩʪʦʨʠʶ. ʋʞʝ ʚ 

ʥʘʯʘʣʝ XVIII  ʩʪʦʣʝʪʠʷ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʠʩʪʦʯʥʠʢʠ ʩ ʦʧʠʩʘʥʠʝʤ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʨʥʠʪʦʬʘʫʥʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʥʦ-

ʩʠʣʠ, ʚ ʦʩʥʦʚʥʦʤ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ [2, 5 ʩ.]. 

ʉ ʢʦʥʮʘ 1990-ʭ ʛʛ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʤʘʩʰʪʘʙʥʳʡ ʧʨʦʝʢʪ ʩʦ-

ʟʜʘʥʠʷ ʘʪʣʘʩʦʚ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ. ɸʥʘʣʦʛʠʯʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʝʢʪ çBirdsin European 

Citiesè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ. ʅʘ ʍII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ (ʛ. ʉʪʘʚʨʦʧʦʣʴ, 2001 ʛ.) ʤʝʪʦʜʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʧʨʦʝʢʪʘ 

ʙʳʣ ʧʦʩʚʷʱʝʥ ʢʨʫʛʣʳʡ ʩʪʦʣ ʠ ʦʙʩʫʞʜʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʘʪʣʘʩʦʚ ʧʪʠʮ ʛʦʨʦʜʦʚ 

ʈʦʩʩʠʠ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚʩʝʛʦ ʚ ʈʦʩʩʠʠ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ 1098 ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʠʤʝʶʱʠʭ ʩʪʘʪʫʩ ʛʦʨʦʜʘ, ʠʟ ʥʠʭ ʥʘʩʝʣʝʥʠʝ ʙʦ-

ʣʝʝ ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʠʤʝʶʪ 11ï13 ʛʦʨʦʜʦʚ ʠ 20ï21 ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ, ʘ ʩʚʳʰʝ 

100 ʪʳʩ. ʞʠʪʝʣʝʡ ï 167 ʛʦʨʦʜʦʚ [2, 6-7 ʩ.]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʬʨʦʥʪ ʨʘʙʦʪʳ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟ-

ʨʘʙʦʪʢʝ ʘʪʣʘʩʦʚ ʧʪʠʮ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʩʝʛʦ ʣʠʰʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʘʭ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. ɺ ʪʦʤ ʯʠʩʣʝ ʚ ʄʦʩʢʚʝ, ɸʨʭʘʥʛʝʣʴʩʢʝ, ɹʘʡʢʘʣʴʩʢʝ, ɺʦʨʦʥʝʞʝ, 

ʀʞʝʚʩʢʝ, ʀʨʢʫʪʩʢʝ, ʂʘʟʘʥʠ, ʂʘʣʠʥʠʥʛʨʘʜʝ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʝʞʝʛʦʜʥʳʭ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʜʦʢ çʇʪʠʮʳ ʄʦʩʢʚʳ: ʢʚʘʜʨʘʪ ʟʘ 

ʢʚʘʜʨʘʪʦʤè (2006, 2007, 2008, 2009, 2010, 2011), çʇʪʠʮʳ ʄʦʩʢʚʳ ʠ ʇʦʜʤʦʩʢʦʚʴʷè (1999, 

2000, 2001, 2002, 2003, 2004, 2005) ʠ çʇʪʠʮʳ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠè (2012). ɼʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʝ ʘʪʣʘʩʦʚ ʧʪʠʮ ʥʝʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʥʝ ʩʪʦʣʴ ʰʠʨʦʢʦ. 
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ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ 2015 ʛʦʜʫ ʥʘ ʢʘʬʝʜʨʝ ʙʠʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʝʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʙʳʣʘ ʥʘʯʘʪʘ ʨʘʙʦʪʘ 

ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ çɸʪʣʘʩʘ ʧʪʠʮ ʛʦʨʦʜʘ ʄʠʯʫʨʠʥʩʢʘè. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ 

ʄʠʯʫʨʠʥʩʢʘ ʙʳʣʘ ʨʘʟʙʠʪʘ ʥʘ 138 ʢʚʘʜʨʘʪʦʚ ʧʣʦʱʘʜʴʶ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʢʠʣʦʤʝʪʨ ʢʘʞ-

ʜʳʡ. ʅʘ ʩʝʣʠʪʝʙʥʫʶ ʟʦʥʫ ʧʨʠ ʵʪʦʤ, ʧʨʠʰʣʦʩʴ ʧʦʨʷʜʢʘ 63 ʢʚʘʜʨʘʪʦʚ, ʟʘ ʢʦʪʦʨʳʤʠ ʙʳʣʠ 

ʟʘʢʨʝʧʣʝʥʳ ʩʪʫʜʝʥʪʳ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʦʙʦʙʱʝʥʠʝ ʦʧʳʪʘ ʠʟʫʯʝʥʠʷ ʧʪʠʮ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜ-

ʩʢʦʡ ʩʨʝʜʳ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʘʪʣʘʩʦʚ ʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ ʛʦʨʦʜʦʚ. 

1. ɺʳʷʩʥʠʪʴ ʟʥʘʯʝʥʠʝ ʠʟʫʯʝʥʠʷ ʧʪʠʮ ʚ ʛʦʨʦʜʘʭ.  

2. ʆʙʦʙʱʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʘʪʣʘʩʦʚ ʧʪʠʮ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ɸʪʣʘʩʘ ʛʥʝʟʜʷʱʠʭʩʷ 

ʧʪʠʮ ʛ. ʄʠʯʫʨʠʥʩʢʘ. 

 ʋʯʝʪ ʧʪʠʮ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʤʘʨʰʨʫʪʦʚ ʩ ʧʦʣʦʩʦʡ ʫʯʝʪʘ ʧʦ 50 ʤʝʪʨʦʚ ʧʦ ʦʙʝ 

ʩʪʦʨʦʥʳ ʤʘʨʰʨʫʪʘ. ʇʝʨʚʳʝ ʤʘʨʰʨʫʪʳ ʠʤʝʣʠ ʧʝʨʚʠʯʥʦ ʦʟʥʘʢʦʤʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʢʦ-

ʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʥʘ ʥʠʭ ʚʠʜʦʚ ʙʳʣʦ ʥʝʚʝʣʠʢʦ, ʥʦ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʟʳ ʚʦʟʨʦʩʣʦ. 

ʇʨʠ ʵʪʦʤ ʚʩʝ ʚʳʷʚʣʝʥʥʳʝ ʧʪʠʮʳ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʢʚʘʜʨʘʪʘʭ 

ʙʠʦʪʦʧʘʤ ʩʦʛʣʘʩʥʦ ʤʝʩʪʫ ʠʭ ʥʘʭʦʞʜʝʥʠʷ. ɺ ʠʪʦʛʦʚʳʭ ʧʦʢʚʘʜʨʘʪʥʳʭ ʦʯʝʨʢʘʭ ʦʪʤʝʯʘʣʠʩʴ 

ʩʪʘʪʫʩ ʛʥʝʟʜʦʚʘʥʠʷ ʧʪʠʮ, ʤʘʢʩʠʤʘʣʴʥʦʝ, ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʪʠʮ ʟʘ ʫʯʝʪ, ʠʭ 

ʦʙʱʝʝ ʯʠʩʣʦ ʥʘ ʢʚʘʜʨʘʪ, ʯʠʩʣʦ ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ, ʘ ʪʘʢʞʝ ʵʢʩʪʨʘʧʦʣʷʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʢ 

ʢʘʞʜʦʤʫ ʠʟ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʢʚʘʜʨʘʪʝ). ʊʘʢʞʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʠʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ ʠʟ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʪʠ-

ʮʘʤʠ ʥʘ ʢʚʘʜʨʘʪʘʭ ʠ ʦʧʠʩʳʚʘʣʠʩʴ ʙʠʦʪʦʧʳ.  

ɺʳʚʦʜʳ 

ɿʘ 5 ʤʝʩʷʮʝʚ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʦʡ ʩʪʫʜʝʥʪʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦ-

ʮʝʥʪʘ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʝʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ɸ.ʖ. ʆʢʦʣʝʣʦʚʘ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 

13 ʢʚʘʜʨʘʪʦʚ ʠ ʦʙʥʘʨʫʞʝʥʦ ʦʢʦʣʦ 50 ʚʠʜʦʚ ʧʪʠʮ. 

ʀʟʫʯʝʥʠʝ ʦʨʥʠʪʦʬʘʫʥʳ ʛʦʨʦʜʘ ʄʠʯʫʨʠʥʩʢʘ ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʝʩʸʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʇʦʣʫʯʝʥʠʝ ʧʦʜʨʦʙʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʯʠʩʣʝʥʥʦ-

ʩʪʠ, ʠ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʛʥʝʟʜʷʱʠʭʩʷ ʠ ʧʝʨʝʣʸʪʥʳʭ ʧʪʠʮ ʚ ʛ. ʄʠʯʫʨʠʥʩʢʝ. 

2. ɼʘʩʪ ʦʩʥʦʚʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʧʪʠʮ ʚ ʧʨʠʜʝʣʘʭ ʛʦʨʦʜʘ. 

3. ʆʢʘʞʝʪ ʧʦʤʦʱʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʝʡʩʪʚʠʡ ʧʦ ʦʭʨʘʥʝ ʧʪʠʮ. 

4. ʇʨʝʜʦʩʪʘʚʠʪ ʮʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʯʠʩʣʝʥ-

ʥʦʩʪʠ ʧʪʠʮ ʚ ʨʝʛʠʦʥʝ. 

5. ʇʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʮʝʥʥʳʝ ʚ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. 

6. ʇʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʯʘʩʪʠ ʛʦʨʦʜʘ. 
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ʈɸɿɼɽʃ 2 

ɾʀɺʆʊʅʆɺʆɼʉʊɺʆ 

 

ʋɼʂ 636.087.7  
 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʀ ʀɿʋʏɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ  

ɼʃʗ ʇʊʀʎʓ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɼʆʃʆʄʀʊɸ 
 

ʄʝʜʚʝʜʩʢʠʡ ɺ.ɸ. 

ɺʠʪʝʙʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 
 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʜʣʷ ʧʪʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠʨʦʜʥʳʡ 

ʤʠʥʝʨʘʣ ʜʦʣʦʤʠʪ. ɺ ʩʦʩʪʘʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚʦʰʣʠ  ʚʠʪʘʤʠʥʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʬʝʨʤʝʥʪʳ. ɼʦʙʘʚʢʘ ʧʦ-

ʢʘʟʘʣʘ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʣʦʤʠʪ, ʧʪʠʮʘ, ʢʦʨʤʘ, ʩʦʭʨʘʥʥʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ. 

 

MODELING AND STUDYING OF EFFICIENCY OF FEED ADDITIVE FOR  

A BIRD W ITH DOLOMITE USE  
 

Medvedskii  V.A. 

Vitebsk State Academy of Veterinary Medicine 
 

As an excipient at production of feed additive for a bird natural mineral dolomite was used. Vitamins, 

amino acids and enzymes were a part of feed additive. Additive showed high efficiency at its use in poultry 

farming. 

Key words: dolomite, bird, forage, safety, efficiency, feed additive. 
 

 

ɺ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʧʪʠʮʝʚʦʜʩʪʚʫ 

ʢʘʢ ʦʪʨʘʩʣʠ, ʩʧʦʩʦʙʥʦʡ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʥʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʪʨʘʩʣʷʤʠ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ ʟʘʪʨʘʪʘʭ ʢʦʨʤʦʚ, ʩʨʝʜʩʪʚ ʠ ʪʨʫʜʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ. ʇʪʠʮʘ ʦʪʣʠʯʘʝʪʩʷ 

ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʠʥʪʝʥʩʠʚʥʳʤ ʨʦʩʪʦʤ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʥʘʠʚʳʩʰʝʡ ʢʦʥʚʝʨʩʠʠ 

ʢʦʨʤʘ ʧʨʠ ʭʦʨʦʰʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʩʦʜʝʨʞʘʥʠʷ. ʆʪ ʛʠ-

ʙʨʠʜʥʳʭ ʢʫʨ ʣʫʯʰʠʭ ʷʠʯʥʳʭ ʢʨʦʩʩʦʚ ʟʘ  72 ʥʝʜʝʣʠ ʧʦʣʫʯʘʶʪ ʧʦ 16-18 ʢʛ ʠ ʙʦʣʝʝ ʷʠʯʥʦʡ 

ʤʘʩʩʳ, ʯʪʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʞʠʚʫʶ ʤʘʩʩʫ ʥʝʩʫʰʝʢ. ɺ ʧʝʨʚʳʝ ʜʝʩʷʪʴ ʥʝʜʝʣʴ 

ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʘʩʩʘ ʮʳʧʣʷʪ ʷʠʯʥʳʭ ʧʦʨʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 18-20, ʘ 

ʙʨʦʡʣʝʨʦʚ ï  30-40 ʨʘʟ. ʅʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜʥʷʢ ʟʘʪʨʘʯʠʚʘʝʪ 2,2-2,4 ʢʛ, 

ʛʠʙʨʠʜʳ ʣʫʯʰʠʭ ʢʨʦʩʩʦʚ ï 1,7-1,8 ʢʛ ʢʦʤʙʠʢʦʨʤʘ [1, 3].  

ʗʡʮʘ ʢʫʨ ʦʪʥʦʩʷʪ ʢ ʜʠʝʪʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ. ʋʩʚʦʷʝʤʦʩʪʴ ʙʝʣʢʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ï 94%. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʜʦʙʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʤʦʣʦʢʘ ʨʘʚʝʥ 85%,  ʩʚʠ-

ʥʠʥʳ ï 74%, ʛʦʚʷʜʠʥʳ ï 69%. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʷʠʮ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥ-

ʚʝʨʩʠʠ ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ ʚ ʙʝʣʦʢ ʩʦʜʝʨʞʠʤʦʛʦ ʷʡʮʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 22%, ʯʪʦ ʧʨʝʚʳ-

ʰʘʝʪ ʢʦʥʚʝʨʩʠʶ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʨʦʡʣʝʨʦʚ ʥʘ 4,5%,  ʧʦʣʫʯʝʥʠʠ ʩʚʠʥʠʥʳ ï ʥʘ 80%, 

ʛʦʚʷʜʠʥʳ ï ʥʘ 17,5% [4].  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʡ ʦʪʨʘʩʣʠ ʷʠʯʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʬʠʢʘ-

ʮʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʜʦʩʪʠʯʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʧʪʠʮʳ: ʷʡʮʝʥʦʩʢʦʩʪʴ ʟʘ ʛʦʜ ï 320-340 ʰʪ. ʥʘ ʥʝʩʫʰʢʫ, ʤʘʩʩʫ ʷʠʮ ï 62-64 ʛ, 

ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1000 ʷʠʮ ï 1,25-1,3 ʮ ʢ.ʝʜ.
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ʀʥʜʫʩʪʨʠʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʚʝʜʝʥʠʷ ʧʪʠʮʝʚʦʜʩʪʚʘ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʳʩ-

ʢʘʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʫʪʝʡ ʠ ʤʝʪʦʜʦʚ ʫʢʨʝʧʣʝʥʠʷ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ. ʊʦʣʴʢʦ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʧʪʠʮʳ, ʚʳʩʦʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʝʝ ʦʨʛʘʥʠʟʤʘ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʣʫʯʝ-

ʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʛʦ ʤʦʣʦʜʥʷʢʘ ʩ ʚʳʩʦʢʦʡ ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ, ʨʘʟʚʠʪʳʤʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʟʘʱʠʪʥʳʤʠ ʩʠʣʘʤʠ ʦʨʛʘ-

ʥʠʟʤʘ [2]. 

ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʤʘ ʧʪʠʮʳ ʦʪʚʦʜʠʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʥʦ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʪʠʮʳ. ʅʝʜʦʩʪʘʪʦʢ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʝ ʠʟʤʝʥʝʥʠʷ. ɺʩʝ ʵʪʦ 

ʩʥʠʞʘʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʪʠʮʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʥʠʞʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʘ. ʇʦ-

ʵʪʦʤʫ ʨʘʮʠʦʥʳ ʤʦʣʦʜʥʷʢʘ ʠ ʚʟʨʦʩʣʦʡ ʧʪʠʮʳ ʙʘʣʘʥʩʠʨʫʝʪʩʷ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʥʝʜʦʩʪʘʶ-

ʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ.  ʇʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʛʦʪʦʚʠʪʴ 

ʧʦʣʥʦʮʝʥʥʫʶ ʢʦʨʤʦʚʫʶ ʩʤʝʩʴ ʚ ʫʩʣʦʚʠʷʭ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʥʘ 10-25 %  ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʥʘ 8-15 %, ʘ 

ʪʘʢʞʝ  ʩʥʠʟʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʘʜʝʞ ʧʪʠʮʳ ʥʘ 20-40 %, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ [1, 3, 4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ 

ʜʣʷ ʧʪʠʮʳ ʠ ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ 2010-2016 ʛʛ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩ-

ʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʢʘʬʝʜʨʝ ʛʠʛʠʝʥʳ ʞʠʚʦʪʥʳʭ ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ 

çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè ʠ ʚ ʫʩʣʦʚʠʷʭ ʈʋʇ 

çʇʪʠʮʝʬʘʙʨʠʢʘ ɻʦʨʦʜʦʢè ɻʦʨʦʜʦʢʩʢʦʛʦ ʨʘʡʦʥʘ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʢʫʨʳ-ʥʝʩʫʰʢʠ ʯʝʪʳʨʝʭʣʠʥʝʡʥʦʛʦ ʢʨʦʩʩʘ çʍʘʡʩʝʢʩ-ʢʦʨʠʯʥʝʚʳʡè  

250-340-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʍʘʡʩʝʢʩ-ʢʦʨʠʯʥʝʚʳʡ ï ʯʝʪʳʨʝʭʣʠʥʝʡʥʳʡ ʢʨʦʩʩ, ʟʘʚʝʟʝʥʥʳʡ 

ʠʟ ɻʦʣʣʘʥʜʠʠ.  

ɼʣʷ ʦʧʳʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʨ-ʘʥʘʣʦʛʦʚ, ʚʳʨʦʚʥʝʥʥʳʭ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʠ ʷʡʮʝʥʦʩ-

ʢʦʩʪʠ, ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʣʠ ʚ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʂɹʅ-3. ɺʦ ʚʨʝʤʷ ʦʧʳʪʦʚ ʧʦʜʜʝʨʞʠʚʘ-

ʣʠʩʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ ʩʚʝʪʦʚʦʡ 

ʨʝʞʠʤʳ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ. ɺʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ï 

ʢʦʨʤʣʝʥʠʝ ʠ ʧʦʝʥʠʝ ʧʪʠʮʳ, ʩʙʦʨ ʷʠʮ, ʫʙʦʨʢʘ ʧʦʤʝʪʘ ʠ ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦ-

ʢʣʠʤʘʪʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʳ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʙʠʢʦʨʤ, ʢʦʪʦ-

ʨʳʡ ʧʨʠʛʦʪʘʚʣʠʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʝ ʚ ʩʣʝʜʫʶʱʝʤ ʩʦʩʪʘʚʝ: (%) ʷʯ-

ʤʝʥʴ ï 33,05, ʧʰʝʥʠʮʘ ï 18,03, ʦʚʝʩ ï 6,0, ʨʦʞʴ ï 3,0, ʰʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ ï 18,0, ʰʨʦʪ 

ʩʦʝʚʳʡ ï 5,0, ʩʦʣʴ ʧʦʚʘʨʝʥʥʘʷ ï 0,11, ʤʷʩʦʢʦʩʪʥʘʷ ʤʫʢʘ ï 4,0, ʞʠʨ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ï 0,5, ʧʦʜʩʦʣʥʝʯʥʦʝ ʤʘʩʣʦ 1,4, ʬʦʩʬʘʪʳ ï 1,0, ʧʨʝʤʠʢʩ ï 1,0, ʣʠʟʠʥ ï 1,0, ʤʝʪʠʦʥʠʥ 

ï 0,2, ʤʝʣ ï 4,28, ʨʘʢʫʰʢʘ ï5 %. ɺʚʝʜʝʥʦ ʜʦʙʘʚʢʠ ʚ 1 ʪʦʥʥʫ, ʛ: ʚʠʪʘʤʠʥʘ ɸ ï 10,0 ʤʣʥ. 

ʀ.ɽ.; ɼ3 ï 1,0 ʤʣʥ. ʀ.ɽ.; ɺ1 ï 1,0; ɺ2 ï 4,0; ɺ3 ï 10,0; ɺ4 ï 1000,0; ɺ5 ï 20,0; ɺ12 ï 0,012; ɽ 

ï 5000; ʂ ï 2,0, ʩʦʣʝʡ ʤʝʜʠ ï 10,0; ʞʝʣʝʟʘ ï 100,0; ʤʘʨʛʘʥʮʘ ï 200,0; ʮʠʥʢʘ ï 65,0; ʡʦʜʘ ï 5,0. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʢʦʨʤʣʝʥʠʠ ʢʫʨ-ʥʝʩʫʰʝʢ 

ʇʦʢʘʟʘʪʝʣʠ ʉʦʜʝʨʞʘʥʠʝ 
ʊʨʝʙʫʝʪʩʷ ʧʦ 

ʥʦʨʤʝ 
ʈʘʟʥʠʮʘ, ° 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ ʚ 100 ʛ, ʢʢʘʣ 297 270 +27 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ ʚ 100 ʛ, ʄɼʞ 1,24 1,13 +0,11 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ, % 17,7 16,5-18,0 - 

ʉʳʨʦʡ ʞʠʨ, % 4,21 2,80 +1,41 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, % 9,28 6,00 +3,28 

ʂʘʣʴʮʠʡ, % 2,32 3,20-3,40 -0,98 

ʌʦʩʬʦʨ, % 0,59 0,7-0,9 -0,21 

ʄʠʢʨʦʵʣʝʤʝʥʪʳ, ʤʛ ʚ 1 ʢʛ ʢʦʨʤʘ    

ɾʝʣʝʟʦ 227,9 40-60 +167,9 

ʎʠʥʢ 47,3 50,0 -2,7 

ʄʘʨʛʘʥʝʮ 57,5 50,0 +7,5 

ʄʝʜʴ 8,93 5,00 +3,93 

ʁʦʜ 0,36 0,50 -0,14 

ʂʦʙʘʣʴʪ 0,698 2,500 -1,8 
 

ɸʥʘʣʠʟ ʨʘʮʠʦʥʦʚ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʥʝʢʦʪʦʨʳʤ 

ʤʠʥʝʨʘʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ. ɺ ʨʘʮʠʦʥʘʭ ʧʪʠʮʳ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʩʳʨʦʛʦ ʞʠʨʘ, ʩʳʨʦʡ ʢʣʝʪ-

ʯʘʪʢʠ ʠ  ʞʝʣʝʟʘ ʥʘʙʣʶʜʘʣʩʷ ʜʝʬʠʮʠʪ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, ʡʦʜʘ, ʮʠʥʢʘ, ʢʦʙʘʣʴʪʘ ʠ ʜʨ. 

ɺʳʷʚʣʝʥʥʳʡ ʚ ʨʘʮʠʦʥʘʭ ʢʫʨ-ʥʝʩʫʰʝʢ ʥʝʜʦʩʪʘʪʦʢ ʥʝʢʦʪʦʨʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʨʘʮʠʦʥ ʧʦ ʦʩ-

ʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ ʠ ʥʘʟʚʘʥʘ çʇʝʪʫʰʦʢè. 

ʊʘʙʣʠʮʘ 2  

ɺ 1 ʢʛ ʜʦʙʘʚʢʠ ʩʦʜʝʨʞʠʪʩʷ: 

ʇʦʢʘʟʘʪʝʣʠ  ʛ % 

ʄʝʪʠʦʥʠʥ ʢʦʨʤʦʚʦʡ 99 % ʘʢʪʠʚʥʦʩʪʠ 15,0 1,5 

ʃʠʟʠʥ ʢʦʨʤʦʚʦʡ 20 % ʘʢʪʠʚʥʦʩʪʠ 

ʯʠʩʪ. ʣʠʟʠʥ 

375,0 

175,0 

37,5 

ɺʠʪʘʤʠʥ ɺ2 ʢʦʨʤʦʚʦʡ 

ʯʠʩʪ. ʚʠʪʘʤʠʥ ɺ2 

10,0 

0,1 

1,0 

ʍʣʦʨʠʜ ʢʦʙʘʣʴʪʘ 

ʯʠʩʪ. ʢʦʙʘʣʴʪ 

0,0102 

0,025 

0,01 

ʄʦʥʦʥʘʪʨʠʡʬʦʩʬʘʪ 250,0 25,0 

ʎʝʣʣʶʣʘʟʘ, ʝʜ./ʢʛ 50 ʪʳʩ. ʝʜ. 0,3 

ʂʩʠʣʘʥʘʟʘ, ʝʜ./ʢʛ 5 ʪʳʩ. ʝʜ. 0,05 

ɹʝʪʘ-ʛʣʶʢʘʥʘʟʘ, ʝʜ./ʢʛ 25 ʪʳʩ. ʝʜ. 0,15 

ʀʟʚʝʩʪʥʷʢʦʚʘʷ ʤʫʢʘ 344,9 34,49 
 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʢ ʜʦʙʘʚʢʝ ʠʩʧʦʣʴʟʦʚʘʥ ʜʦʣʦʤʠʪ, ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʢʦʪʦ-

ʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɺʠʪʝʙʩʢʘ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʥʝʨʘʣ ʦʩʘʜʦʯʥʦʛʦ 
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ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʟ ʛʨʫʧʧʳ ʢʘʨʙʦʥʘʪʦʚ. ɺ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʥ ʩʦʜʝʨʞʠʪ ʤʥʦʛʠʝ ʤʠʥʝʨʘʣʴ-

ʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʢʨʦ-

ʚʝʪʚʦʨʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʨʚʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. 

ɺ ʨʘʮʠʦʥ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʢʫʨ-ʥʝʩʫʰʝʢ ʩ 250-ʜʦ 340-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʚʦʜʠʣʠ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ. ɹʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʧʪʠʮʳ ʧʦ 60 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ. 1-ʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʦʡ ʠ  ʧʦʣʫʯʘʣʘ ʪʦʣʴʢʦ ʢʦʨʤ, 2-ʦʡ ʚʚʦʜʠʣʠ ʚ ʨʘʮʠʦʥ 

2% ʠʟʫʯʘʝʤʦʡ ʜʦʙʘʚʢʠ, 3-ʝʡ ï 3% ʠʟʫʯʘʝʤʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʤʘʩʩʳ 

ʢʦʨʤʘ (ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3 

ʉʭʝʤʘ ʦʧʳʪʘ 

ɻʨʫʧʧʳ 
ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ 

ʚ ʛʨʫʧʧʝ 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ (ʚ % ʢ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʢʦʨʤʘ) 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʙʘʚʢʠ, 

ʜʥʝʡ 

1-ʢʦʥʪʨʦʣʴʥʘʷ 60 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 90 

2- ʦʧʳʪʥʘʷ 60 ʆʈ + 2 % ʜʦʙʘʚʢʠ 90 

3-ʦʧʳʪʥʘʷ 60 ʆʈ + 3 % ʜʦʙʘʚʢʠ 90 
 

ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʚʚʦʜʠʣʘʩʴ ʚ ʢʦʤʙʠʢʦʨʤʘ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ 

ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʩʤʝʩʠʪʝʣʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʀʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

¶ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ï ʧʫʪʝʤ ʝʞʝʜʥʝʚʥʦʛʦ ʫʯʝʪʘ ʚʳʙʳʚʰʝʡ ʧʪʠʮʳ ʩ ʫʩʪʘʥʦʚʣʝ-

ʥʠʝʤ ʧʨʠʯʠʥ ʚʳʙʳʪʠʷ; 

¶ ʷʡʮʝʥʦʩʢʦʩʪʴ ï ʝʞʝʜʥʝʚʥʳʤ ʫʯʝʪʦʤ ʦʪʣʦʞʝʥʥʳʭ ʷʠʮ ʚ ʢʘʞʜʦʡ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ; 

¶ ʤʘʩʩʘ ʷʠʮ ï ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʥʘ ʚʝʩʘʭ ɺʃʈ-200; 

¶ ʪʦʣʱʠʥʫ ʩʢʦʨʣʫʧʳ ï ʤʠʢʨʦʤʝʪʨʦʤ ʄʂ-5; 

¶ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ ʷʡʮʘ ï ʛʣʠʦʢʩʘʣʴ-ʙʠʩ-2-ʦʢʩʠʘʥʠʣʦʤ. 

ɿʦʦʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʤʙʠʢʦʨʤʘ: 

¶ ʦʙʱʠʡ ʘʟʦʪ ï ʧʦ ɻʆʉʊʫ 13496.4-1993; 

¶ ʩʳʨʦʡ ʧʨʦʪʝʠʥ ï ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ; 

¶ ʩʳʨʦʡ ʞʠʨ ï ʧʦ ɻʆʉʊʫ 13496.15-1997; 

¶ ʩʳʨʫʶ ʢʣʝʪʯʘʪʢʫ ï ʧʦ ɻʆʉʊʫ 1349.2-1991; 

¶ ʩʳʨʫʶ ʟʦʣʫ ʧʦ ɻʆʉʊʫ 26226-1995; 

¶ ʦʙʤʝʥʥʫʶ ʵʥʝʨʛʠʶ ï ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ; 

¶ ʢʘʣʴʮʠʡ ï ʧʦ ɻʆʉʊʫ 26570 ï 1995; 

¶ ʬʦʩʬʦʨ ï ʧʦ ɻʆʉʊʫ 26657 ï 1997; 

¶ ʤʠʢʨʦʵʣʝʤʝʥʪʳ: ʞʝʣʝʟʦ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʤʝʜʴ, ʡʦʜ, ʢʦʙʘʣʴʪ ï ʘʪʦʤʥʦ-ʘʙʩʦʨʮʠʦʥ-

ʥʳʤ ʘʥʘʣʠʟʘʪʦʨʦʤ ʄɻɸ-115. 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

¶ ʣʠʟʦʮʠʤʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ɺ.ɻ. ɼʦʨʦʬʝʡʯʫʢʘ (1968), ʚ ʢʘ-

ʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʫʪʦʯʥʘʷ ʘʛʘʨʥʘʷ ʢʫʣʴʪʫʨʘ Mikrococcus 

lisodeicticus. 

¶ ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ï ʤʝʪʦʜʦʤ ʆ.ɺ. ʉʤʠʨʥʦʚʦʡ ʠ ʊ.ɸ. 
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ʂʫʟʴʤʠʥʦʡ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʉ.ʉ. ɸʙʨʘʤʦʚʘ ʠ ʜʨ., ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʪʦʯʥʦʡ ʢʫʣʴ-

ʪʫʨʝ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ (E.coli), ʰʪʘʤʤʘ N 187 ʤʫʟʝʷ ʋʆ ɺɻɸɺʄ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ St. aureus; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ï ʥʘ ʂʌʂ-3 ʧʦ ʤʝʪʦʜʠʢʝ ɻ.ɺ. 

ɼʝʨʚʠʟ ʠ ɸ.ʀ. ɺʦʨʦʙʴʝʚʦʡ, ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɻʫʩʘʢʦʚʘ ɺ.ʂ. ʠ ʜʨ. 

ɺʟʷʪʠʝ ʢʨʦʚʠ ʫ ʧʪʠʮʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ (ʚ ʚʦʟʨʘʩʪʝ 250 ʜʥʝʡ), ʩʣʝʜʫ-

ʶʱʝʝ ʚʟʷʪʠʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʚ 280-ʜʥʝʚʥʦʤ, ʟʘʪʝʤ  ʚ  310-ʜʥʝʚʥʦʤ ʠ 340- ʜʥʝʚʥʦʤ ʚʦʟ-

ʨʘʩʪʝ.   

ʂʨʦʚʴ ʜʣʷ ʘʥʘʣʠʟʦʚ ʙʨʘʣʠ ʠʟ ʧʦʜʢʨʳʣʴʮʦʚʦʡ ʚʝʥʳ, ʠʜʫʱʝʡ ʚʜʦʣʴ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠ 

ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʢʨʳʣʘ ʨʘʥʦ ʫʪʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠ ʛʝʧʘʨʠʥʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʘʭ ʢʫʨ-ʥʝʩʫʰʝʢ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ. ʂʫʨʳ, ʧʦʣʫʯʘʚʰʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ ʜʦʙʘʚʢʠ, ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʪʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 4 

ʇʦʢʘʟʘʪʝʣʠ  ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʇʝʪʫʰʦʢè 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1 2 3 

ʇʦʛʦʣʦʚʴʝ ʥʘ ʥʘʯʘʣʦ ʦʧʳʪʘ, ʛʦʣ. 60 60 60 

ʇʦʛʦʣʦʚʴʝ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ, ʛʦʣ. 54 55 56 

ʉʨʝʜʥʝʝ ʧʦʛʦʣʦʚʴʝ, ʛʦʣ. 57 57,5 58,0 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, % 90,0 91,6 96,6 

ʗʡʮʝʥʦʩʢʦʩʪʴ ʢʫʨ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ, ʰʪ. 75,0 78,0 78,0 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʷʡʮʝʥʦʩʢʦʩʪʠ, % 83,4 85,4 85,4 

ʗʠʯʥʘʷ ʤʘʩʩʘ ʥʘ 1 ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ, ʢʛ 4,58 4,94 5,18 

ʈʘʩʭʦʜ ʢʦʨʤʦʚ ʥʘ 10 ʷʠʮ, ʢʦʨʤ .ʝʜ. 1,58 1,50 1,50 

ɺ ʧʨʦʮʝʥʪʘʭ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, % 100 94,9 94,9 

ʈʘʩʭʦʜ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʷʠʯʥʦʡ ʤʘʩʩʳ, ʢʦʨʤ. ʝʜ. 2,58 2,25 2,25 

ɺ ʧʨʦʮʝʥʪʘʭ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, % 100 87,2 87,2 

 

ʗʡʮʝʥʦʩʢʦʩʪʴ ʢʫʨ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʙʳʣʘ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʚʦ 2 ʠ 3 ʛʨʫʧʧʘʭ ʥʘ 3%. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʷʡʮʝʥʦʩʢʦʩʪʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ. 

ʄʘʢʩʠʤʘʣʴʥʦʡ ʷʡʮʝʥʦʩʢʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʝʞʝʜʥʝʚʥʦʝ ʩʥʝʩʝʥʠʝ ʷʡʮʘ ʢʘʞʜʦʡ ʥʝʩʫʰʢʦʡ. ʀʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʷʡʮʝʥʦʩʢʦʩʪʠ ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʧʦʣʫʯʘʚʰʠʭ ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ ʜʦʙʘʚʢʠ, ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ 

ʩʦʩʪʘʚʠʣʘ ʚ 1 ʛʨʫʧʧʝ  83,4%, ʚʦ 2 ʛʨʫʧʧʝ ï 85,4, ʚ 3 ʛʨʫʧʧʝ ï 85,4%. 

ʂʦʤʧʣʝʢʩʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʷʠʯʥʘʷ ʤʘʩʩʘ. ɺ ʥʝʡ 

ʫʯʠʪʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʷʡʮʝʥʦʩʢʦʩʪʴ, ʥʦ ʠ ʤʘʩʩʘ ʷʠʮ. ʇʦ ʚʳʭʦʜʫ ʷʠʯʥʦʡ ʤʘʩʩʳ ʚ ʨʘʩʯʝʪʝ 

ʥʘ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 3 ʛʨʫʧʧʝ, ʧʨʝʚʳʰʘʶʱʠʝ ʘʥʘ-

ʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,6 ʢʛ.  
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ʉʦʧʫʪʩʪʚʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝ-

ʜʝʣʷʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʠʮ, ʷʚʣʷʝʪʩʷ ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 10 ʷʠʮ ʠʣʠ ʥʘ 1 

ʢʛ ʷʠʯʥʦʡ ʤʘʩʩʳ. ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʟʘʤʝʪ-

ʥʦʝ ʚʣʠʷʥʠʝ ʠʟʫʯʘʝʤʦʡ ʜʦʙʘʚʢʠ ʥʘ ʪʘʢʦʡ ʚʘʞʥʳʡ ʟʦʦʪʝʭʥʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʟʘ-

ʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 10 ʷʠʮ ʠ 1 ʢʛ ʷʠʯʥʦʡ ʤʘʩʩʳ. ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 10 ʷʠʮ ʠ ʥʘ 1 ʢʛ ʷʠʯʥʦʡ 

ʤʘʩʩʳ ʚʦ 2 ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,50 ʠ 2,25 ʢʛ, ʚ 3 ʛʨʫʧʧʝ ï 1,5 ʠ 2,25 ʢʛ. 

ʍʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʢʫʨ-ʥʝʩʫʰʝʢ. ʕʪʦʪ ʧʦʢʘʟʘ-

ʪʝʣʴ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣ ʚʳʰʝ ʥʘ 1,6 ʠ 6,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʢʫʨ-ʥʝʩʫʰʝʢ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʇʝʪʫʰʦʢè ʧʦ-

ʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʧʦʢʘʟʘʪʝʣʠ  ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ, ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦ-

ʣʦʚʴʷ ʠ ʨʘʩʭʦʜ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ. 

ɺʘʞʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠ ʩʝʣʝʢʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʤʘʩʩʘ ʷʡʮʘ. ʆʪ ʤʘʩʩʳ ʷʡʮʘ ʟʘʚʠʩʠʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ 

ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ï ʙʝʣʢʘ ʠ ʞʝʣʪʢʘ, ʢʘʪʝʛʦʨʠʷ ʷʠʮ ʠ ʮʝʥʘ ʥʘ ʧʨʦʜʫʢʮʠʶ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʘ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʤʘʩʩʳ 

ʷʠʮ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʤʘʩʩʘ ʷʡʮʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ, ʥʘʭʦʜʠ-

ʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 60,55ï 61,71 ʛ. ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ ʦʪʤʝʯʝʥʦ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʫ ʢʫʨ-ʥʝʩʫʰʝʢ, ʧʦʣʫʯʘʚʰʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʨʘʟʨʘʙʦ-

ʪʘʥʥʫʶ ʜʦʙʘʚʢʫ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʫʨʳ 2 ʛʨʫʧʧʳ ʧʦ ʤʘʩʩʝ ʷʡʮʘ ʧʨʝʚʦʩʭʦʜʠʣʠ 

ʢʦʥʪʨʦʣʴ ʥʘ 5,3%, 3 ï ʥʘ 8,3%. ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʭʨʘʥʷʣʦʩʴ 

ʠ ʩʦʩʪʘʚʠʣʦ 7,4 ʠ 7,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʷʠʮ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 39,9ï40,6 ʤʢʤ. ɺ ʚʦʟʨʘʩʪʝ 280 ʠ 310 ʜʥʝʡ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ, ʧʨʠʯʝʤ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ï ʚ ʦʧʳʪʥʳʭ. ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʪʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ 

ʷʠʮ ʢʫʨ, ʧʦʣʫʯʘʚʰʠʭ ʠʟʫʯʘʝʤʫʶ ʜʦʙʘʚʢʫ, ʙʳʣʘ ʚʳʰʝ ʥʘ 5,9% ʚʦ 2 ʛʨʫʧʧʝ, ʥʘ  7,2% ʚ 3 

ʛʨʫʧʧʝ ʠ ʥʘ 11,7%, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʤʝʩʪʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥ ʢʫʨ-ʥʝʩʫʰʝʢ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ ʷʠʮ. 

 ɺ ʥʘʯʘʣʝ ʦʧʳʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ ʷʠʮ ʫ ʢʫʨ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 8,01- 8,06. ʆʜʥʘʢʦ, ʫʞʝ ʚ ʚʦʟ-

ʨʘʩʪʝ 280 ʜʥʝʡ ʫ ʢʫʨ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʥʘʜ ʢʦʥʪʨʦʣʴʥʳʤʠ. ʊʘʢ, ʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ ʷʠʮ ʙʳʣʘ ʚʳʰʝ 

ʥʘ 5,4 % (ʈ <0,001), ʚ 3-ʡ ï ʥʘ 3,9 (ʈ <0,01), ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʢʘʣʴʮʠʷ ʚ ʩʢʦʨʣʫʧʝ ʷʠʮ ʫ ʢʫʨ 2 ʛʨʫʧʧʳ ʙʳʣʘ ʥʘ 4,5 %, 3 ï ʥʘ 4,4%  ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʘʭ ʢʫʨ-ʥʝʩʫʰʝʢ, ʫʣʫʯʰʠʣʦ ʥʝʢʦ-

ʪʦʨʳʝ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʚ ʨʘʮʠʦʥʝ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʠʟ ʢʦʨʤʘ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʩʚʦʝʥʠʶ ʜʨʫʛʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʢʫʨ-ʥʝʩʫʰʝʢ ʥʘʤʠ ʙʳʣʘ 

ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʠʪʴ ʝʝ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. 

ʉʦʩʪʦʷʥʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʫ-

ʤʦʨʘʣʴʥʳʤʠ ʠ ʢʣʝʪʦʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʀʟ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ 
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ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʣʠʟʦʮʠʤ, ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʘʥ-

ʪʠʪʝʣʘ, ʙʝʣʢʠ ʢʨʦʚʠ ʠ ʜʨ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ ʥʘʠʙʦʣʝʝ ʯʘ-

ʩʪʦ ʠʩʩʣʝʜʫʝʪʩʷ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʆʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫ-

ʜʠʪʴ ʦ ʩʫʤʤʘʨʥʳʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ɹɸʉʂ) ʢʫʨ-ʥʝʩʫʰʝʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʦʧʳʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ɼʦ ʧʨʠʤʝʥʝʥʠʷ 

ʜʦʙʘʚʢʠ ʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 51,6-59,2%. ɺ 280-310-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʙʘʢʪʝʨʠʮʠʜ-

ʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʫ ʢʫʨ ʚʩʝʭ ʛʨʫʧʧ. ʂ 340-ʤʫ ʜʥʶ ʞʠʟʥʠ ʦʥʘ ʚʦʟ-

ʨʦʩʣʘ ʫ ʧʪʠʮʳ ʚʩʝʭ ʛʨʫʧʧ, ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚ ʦʧʳʪʥʳʭ. ʊʘʢ,  2-ʷ ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʨʝ-

ʚʦʩʭʦʜʠʣʘ ʢʦʥʪʨʦʣʴʥʫʶ ʥʘ 1,3%, 3-ʷ ï ʥʘ 10,2%.  

ʅʘʢʦʧʣʝʥʠʝ ʣʠʟʦʮʠʤʘ ʚ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-

ʣʝʤ ʩʦʩʪʦʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

(ʃɸʉʂ) ʫ ʢʫʨ ʚʩʝʭ ʛʨʫʧʧ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ ʠ ʩʦʩʪʘʚʣʷʣʘ 3,2- 3,5%.   

ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ, ʧʨʠʯʝʤ ʫ ʢʫʨ 2 ʛʨʫʧʧʳ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʥʘ 23,9%, 3 ʛʨʫʧʧʳ ï ʥʘ 34,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɺ ʚʦʟ-

ʨʘʩʪʝ 340 ʜʥʝʡ ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʢʫʨ ʩʥʠʟʠʣʘʩʴ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʢʣʶʯʝʥʠʝ ʚ ʢʦʤʙʠʢʦʨʤʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʦʙʘʚʢʠ ʦʢʘʟʘʣʦ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʠ ʣʠʟʦʮʠʤʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʧʪʠʮʳ, ʘ ʟʥʘʯʠʪ ʠ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʮʝʥʢʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘ-

ʯʝʩʪʚ ʧʪʠʮʳ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʝʝ ʧʠʪʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʢʨʦʚʴ ʷʚʣʷʝʪʩʷ ʩʨʝʜʦʡ, ʯʝʨʝʟ ʢʦʪʦ-

ʨʫʶ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ ʧʦʣʫʯʘʶʪ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʚʳʜʝʣʷʶʪ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʢʦʨʤʣʝʥʠʷ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʘʥʠʮʘʭ ʠʟʤʝʥʷʶʪʩʷ, 

ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʩʪʦʷʥʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ.  

ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʨʛʘʥʠʟʤ 

ʢʫʨ-ʥʝʩʫʰʝʢ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ (ʪʘʙʣʠʮʘ 5). ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʢʦʨʤʣʝʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝ-

ʤʝʥʪʘʤʠ, ʠ ʜʨʫʛʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ʊʘʙʣʠʮʘ 5 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʢʫʨ-ʥʝʩʫʰʝʢ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1 2 3 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ (250 ʜʥʝʡ) 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 2,3Ñ0,26 2,5Ñ0,30 2,2Ñ0,30 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 145,5Ñ16,90 143,3Ñ4,75 142,7Ñ4,58 

ɺ ʚʦʟʨʘʩʪʝ 280 ʜʥʝʡ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 2,6Ñ0,20 2,5Ñ0,18 2,6Ñ0,28 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 95,8Ñ2,04 98,4Ñ4,43 92,7Ñ5,01 
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ɺ ʚʦʟʨʘʩʪʝ 310 ʜʥʝʡ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 3,6Ñ0,21 3,2Ñ0,26 3,4Ñ0,24 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 138,5Ñ 6,78 144,1Ñ19,03 134,8Ñ10,26 

ɺ ʚʦʟʨʘʩʪʝ 340 ʜʥʝʡ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 3,9Ñ0,11 3,8Ñ0,08 3,8Ñ0,07 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 125,0Ñ12,25 133,8Ñ6,20 139,6Ñ7,21 

 

ɸʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʦʙʘʚʢʠ ʧʦʚʣʠʷʣʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ. ʊʘʢ, ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʵʪʦʪ ʧʦ-

ʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 2,2 -2,5, ʘ ʚ ʢʦʥʮʝ ï 3,8-3,9. ʉ ʚʦʟʨʘʩʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ  

ʧʦʥʠʞʘʣʦʩʴ ʢʘʢ  ʫ ʢʫʨ ʢʦʥʪʨʦʣʴʥʳʭ, ʪʘʢ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʥʦ ʫ ʢʫʨ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʢʘʯʝ-

ʩʪʚʝ ʜʦʙʘʚʢʠ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʰʝʣ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ. ʉʨʝʜʥʷʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ  ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʫ ʢʫʨ 2 ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 133,8 ʛ/ʣ, ʯʪʦ ʥʘ 7% 

ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʚ 3 ʛʨʫʧʧʝ ï 139,9 ʛ/ʣ, ʯʪʦ ʥʘ 11,7%  ʚʳʰʝ, ʯʝʤ ʚ 1 ʛʨʫʧʧʝ. 

ɺʳʚʦʜʳ 

1. ʇʨʠʨʦʜʥʳʡ ʤʠʥʝʨʘʣ ʜʦʣʦʤʠʪ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʧʨʠ ʠʟʛʦʪʦʚʣʝ-

ʥʠʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʧʪʠʮʳ. 

2. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çʇʝʪʫʰʦʢè ʜʣʷ ʢʫʨ-ʥʝʩʫʰʝʢ, ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʜʦʣʦʤʠʪʘ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʧʪʠʮʳ ʥʘ 1,6-6,6%, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʷʡ-

ʮʝʥʦʩʢʦʩʪʠ ï ʥʘ 2,0%, ʨʘʩʭʦʜ ʢʦʨʤʦʚ ʩʥʠʟʠʪʴ ï ʥʘ 5,1%. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʇʝʪʫʰʦʢè ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʫʨʦ-

ʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢʫʨ-ʥʝʩʫʰʝʢ, ʫʣʫʯʰʠʪʴ ʢʘʨʪʠʥʫ ʠʭ ʢʨʦʚʠ. 
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ʂʝʨʠʤʦʚ ʄ.ɸ., ʉʘʬʠʫʣʣʠʥ ʈ.ʅ., ʂʦʩʪʳʯʝʚʘ ʄ.ɸ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʪʦʧʣʠʚʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʧʣʠʚ ʨʘʟʣʠʯʥʦʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʋʢʘʟʘʥʥʘʷ 

ʤʦʜʝʣʴ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʫ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝ-

ʤʦʛʦ ʛʝʥʝʨʘʪʦʨʦʤ ʪʷʞʝʣʳʭ ʯʘʩʪʠʮ ʂʦʟʳʨʝʚʘ, ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʦʧʣʠʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʥʠʞʝʥʠʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦʤ ʠʟʤʝʥʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ. ʈʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʢʘʣʠʙʨʦʚʢʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ. 

 

ENERGY EFFECT AS A FACTOR OF IMPROVING ENVIRONMENTAL AND ECONOMIC 

PERFORMANCE OF THE AUTOMOTIVE VEHICLES  

 

Kerimov M.A., Safiullin  R.N., Kostycheva M.A.  

Saint-Petersburg State University of architecture and construction 

 

Describes the criteria for evaluating the performance of motor vehicles and consumer qualities of the fuel. 

The developed model of increase efficiency of functioning of motor vehicles when using fuels of different physical 

and chemical composition. The model is composed of a system of rapid assessment of fuel quality. The 

experimental studies were conducted to determine the influence of impact energy-field created by the generator of 

heavy particles Kozyrev, the performance properties of the fuel. The results indicate the reduction of fuel 

consumption in internal combustion engines with a simultaneous change in the content of harmful components in 

the exhaust gases. Recommendations for the calibration of electronic systems of an internal combustion engine. 

Key words: technological level, energy field, efficiency of functioning, the comprehensive assessment. 
 

 

ʈʦʩʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ, ʨʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ 

ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʈʌ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ). ʆʩʪʨʦ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦ-

ʚʳʰʝʥʠʷ ʨʝʩʫʨʩʘ ɼɺʉ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʥʘʧʨʷʞʸʥʥʦʩʪʠ ʝʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ. ʂ 

ʜʚʠʛʘʪʝʣʷʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʩʸ ʙʦʣʝʝ ʞʸʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩ-

ʧʝʯʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʧʨʦʙʣʝʤʥʘʷ ʩʠʪʫʘʮʠʷ ʠ ʝʝ ʧʨʘʚʠʣʴʥʦʝ ʙʳʩʪʨʦʝ ʨʝʰʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦ ʤʥʦʛʦʤ ʦʪ ʨʝʘʣʠ-

ʟʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ, ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ. ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ (ʩʬʦʨʤʫʣʠʨʦʚʘʥ-

ʥʦʡ) ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʪʠʧʦʚ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ, ʥʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ [1,2]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʦʧʣʠʚʘ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʝʛʦ ʩʦʩʪʘʚʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 



ʈʘʟʜʝʣ 3. ʄʝʭʘʥʠʟʘʮʠʷ ʠ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɸʇʂ 
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ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ɼɺʉ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʢʘʢ 

ʥʘʫʯʥʘʷ ʟʘʜʘʯʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʋʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʦʧʦʩʪʘʚʣʝ-

ʥʠʠ ʟʥʘʯʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ   ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ  ʩʦʚʝʨʰʝʥʩʪʚʦ ʢʦʤ-

ʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʯʝʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ 

çʦʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷè, ʪ.ʝ. ʨʝʯʴ ʠʜʝʪ ʦ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʯʝʩʪʚʘ, ʝʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʠ, ʫʧʨʘʚʣʝʥʠʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɼɺʉ ɸʊʊ [3,4,5]. 

ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʪʦʧʣʠʚʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʨʝʘʣʠʟʫʝʤʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʩʦʚʝʨʰʝʥʩʪʚʘ  ʵʣʝʢʪʨʦʥʥʳʭ ʙʣʦʢʦʚ ɼɺʉ ʠ ʝʛʦ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦʛʦ ʫʨʦʚʥʷ (ʨʠʩ. 1). 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

ʈʠʩ.1. ʄʦʜʝʣʴ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʠʤʝʥʷʝʤʦʛʦ ʪʦʧʣʠʚʘ  ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʝʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʝʣʠʯʠʥʳ ʚʩʝʭ ʝʜʠʥʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʈʝʘʣʠʟʘʮʠʷ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʪʦʧʣʠʚʘ 

ʈʘʟʨʘʙʦʪʢʘ  ʥʦ-

ʤʝʥʢʣʘʪʫʨʳ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʠ ʤʝʪʦʜʠʢʠ  

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʪʦʧʣʠʚʘ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʙʦʙʱʝʥʥʦʛʦ  

ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ 

ʪʦʧʣʠʚʘ  

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  

ʫʨʦʚʥʷ ʧʨʠʤʝʥʷʝ-

ʤʦʛʦ ʪʦʧʣʠʚʘ 

ɼɺʉ 

ʎʝʣʴ ʦʮʝʥʢʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ  

ʫʨʦʚʥʷ    ʧʨʠʤʝʥʷ-

ʝʤʦʛʦ ʪʦʧʣʠʚʘ 

ʆʧʝʨʘʪʠʚ-

ʥʘʷ ʦʮʝʥʢʘ  ʢʘ-

ʯʝʩʪʚʘ ʪʦʧʣʠʚʘ 

ʈʘʟʨʘʙʦʪʢʘ  ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  

ʫʨʦʚʥʷ ʧʨʠʤʝʥʷʝʤʦʛʦ ʪʦʧ-

ʉʨʘʚʥʠʪʝʣʴʥʳʡ  ʘʥʘʣʠʟ  ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ɼɺʉ  ɸʊʊ 
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ʪʦʧʣʠʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʩʪʘʪʴ ʢʦʤʧʣʝʢʩʥʘʷ 

ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʚʝʣʠʯʠʥ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ɸʊʊ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʧʣʠʚ ʨʘʟʣʠʯʥʦʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʙʣʦʢ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ (ʉʆʂʊ) (ʨʠʩ.2). ʉʆʂʊ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘ-

ʪʠʚʥʦ ʠʟʤʝʥʷʪʴ ʜʦʟʠʨʦʚʢʫ ʪʦʧʣʠʚʘ, ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ʠ ʜʨʫʛʠʝ ʨʝʛʫʣʠʨʦʚʦʯ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ ɼɺʉ ʥʘ ʚʩʝʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʘʭ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʚʦʜʠ-

ʪʝʣʷ ʦ ʥʝʜʦʧʫʩʪʠʤʦʤ ʩʦʩʪʘʚʝ ʪʦʧʣʠʚʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ɸʊʊ (ʨʠʩ. 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.2. ʄʦʜʝʣʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ɸʊʊ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʧʣʠʚ ʨʘʟʣʠʯʥʦʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

 

ʆʙʲʝʜʠʥʠʚ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʦʧʣʠʚ ʧʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ɸʊʉ, ʧʦʣʫʯʠʤ ʦʩʥʦʚʥʳʝ ʪʨʠ ʛʨʫʧʧʳ: 

¶ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; 

¶ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʤʝʩʝʦʙʨʘʟʫʶʱʠʝ ʩʚʦʡʩʪʚʘ; 

¶  ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʟʘʛʨʷʟʥʸʥʥʦʩʪʴ ʪʦʧʣʠʚʘ. 

ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʤʝʪʦʜʦʣʦʛʠʠ  ʧʦʣʦʞʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ 

ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ   ʚʳʨʘʞʝʥʠʝ [4] 

 

                 (1) 

   ʛʜʝ: Ŭx, - ʛʨʫʧʧʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʪʦʧʣʠʚʘ Ŭy - ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʝ ʩʚʦʡʩʪʚʘ ʪʦʧʣʠʚʘ;   Ŭz  - ʝʜʠʥʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʠʩʧʳʪʘʥʠʠ 

ʪʦʧʣʠʚ; ɸʭ  - ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ i-ʛʦ ʛʨʫʧʧʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ; By - ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ i-ʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ; ʉz - ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ i-

ʛʦ ʝʜʠʥʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ; ɣo- ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝ-
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ʣʝʡ ʢʘʯʝʩʪʚʘ; D - ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʨʝʛʣʘ-

ʤʝʥʪʠʨʫʝʤʘʷ ʩʪʘʥʜʘʨʪʘʤʠ. 

ɺ ʩʠʩʪʝʤʝ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ (ʉʆʂʊ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʧ-

ʣʠʚʘ ʩ ʝʛʦ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, - ʩ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦ-

ʥʠʮʘʝʤʦʩʪʴʶ ɋ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ɼʇ ʪʦʧʣʠʚ ɸʀ-

95-5 ʩ ɸɿʉ çʌʘʵʪʦʥè, çNesteè, çʇʊʂè (ʉʇʙ) ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʦʧʣʠʚʘ ʨʘʟʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ  ʠʤʝʶʪ 

ʥʝʦʜʠʥʘʢʦʚʳʝ  ʟʥʘʯʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ (ʨʠʩ. 3). 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʦ ʟʥʘʯʝʥʠʷʭ ɼʇ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʦʧʣʠʚ [3,4].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʧʣʠʚ ʧʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʥʘ ʦʩʥʦʚʝ ʚʦʜʦʪʦʧʣʠʚʥʦʡ ʵʤʫʣʴʩʠʠ (ɺʊʕ) ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʧʨʝʚʦʩʭʦʜʠʪ ʦʜʥʦʠʤʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭʪʦʧʣʠʚ. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘ-

ʬʠʢʠ ʟʥʘʯʝʥʠʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ɼʇ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ ʜʣʷ 4-ʭ ʢʣʘʩʪʝʨʦʚ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʯʝʪʳʨʝʤ ʚʳʷʚʣʝʥʥʳʤ ʛʨʫʧʧʘʤ ʪʦʧʣʠʚ: ʂt4 -ʪʦʧʣʠʚʦ ʃ-0,2 ɻʆʉʊ 305-82 , 

ʂt3, ʂt2 ʂt1 ï ɺʊʕ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʳ 5, 10 ʠ 20 % ʧʦ ʤʘʩʩʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʈʠʩ.3 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ɼʇ ʪʦʧʣʠʚ ʥʘ 

ʦʩʥʦʚʝ ɺʊʕ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ ʧʨʠ ʥʝʠʟ-

ʤʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʚʝ ʨʘʩʯʝʪ-

ʥʳʝ ʤʦʜʝʣʠ: ʧʝʨʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʫʧʧʝ ʪʦʧʣʠʚ ʩ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʂt (ʛʨʫʧʧʘ 1 ʠ 2), 

ʚʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʫʧʧʝ 3 [3-4]. 

ὸ̠̞ ρφτȢυτ ςφπȢτπχɱ ψωȢυσɱ ρςȟχωσɱ πȢφυɱ (2) 
 

ὸ̠̞  ρςσπψωχɱ φχȢυυɱ ρςȟχωσɱ                  (3) 

 ̠ὸ̞  συφρȢσ στωτȢφτɱ ψσυȢυυɱ                     (4) 
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ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 3 ʧʦʜʤʥʦʞʝʩʪʚʘ: ʧʝʨʚʦʝ ʠ ʚʪʦʨʦʝ 

ʚʢʣʶʯʘʶʪ ʦʙʨʘʟʮʳ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʂt1,2ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʝ ɺʊʕ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʳ 5%, 10 % ʧʦ ʤʘʩʩʝ (ʢʨʠʚʳʝ 1,2 ʥʘ ʨʠʩ. 4) ʠ ʪʨʝʪʴʝ 

ʟʥʘʯʝʥʠʝ ʂt3 ʚʢʣʶʯʘʝʪ ʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ɺʊʕ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʳ 20 % ʧʦ ʤʘʩʩʝ (ʢʨʠʚʘʷ 

3 ʥʘ ʨʠʩ. 4). ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʧʨʦʚʝʜʝʥʥʦʝ ʥʘ ʥʝ ʚʦʰʝʜʰʠʭ ʚ ʚʳʙʦʨʢʠ 

ʪʦʧʣʠʚʘʭ, ʧʦʢʘʟʘʥʦ ʯʪʦ, ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʦʙʦʙʱʝʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʢʘ-

ʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʂt ʦʙʨʘʟʮʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʦʛʦ. ɼʣʷ ʨʘʩʯʝʪʘ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ 

ʪʦʧʣʠʚʘ ʂtʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

¶ ʧʦʣʫʯʝʥʠʝ ʧʦʣʠʤʝʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ;  

¶ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʘ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʧʦʤʝʭ; 

¶ ʚʳʯʠʩʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ: ʟʘʜʝʨʞʢʠ ʤʝʞʜʫ ʠʤʧʫʣʴʩʘʤʠ, ʘʤ-

ʧʣʠʪʫʜʳ ʠʤʧʫʣʴʩʦʚ, ʚʳʯʠʩʣʝʥʠʝ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ɼʇ ʠ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʘ; 

¶ ʦʮʝʥʢʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʧʣʠʚʘ ʢ ʦʜʥʦʡ ʠʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨ-

ʥʦʛʦ ʘʥʘʣʠʟʘ ʛʨʫʧʧ; 

¶ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʧʦ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʳ. 

ʈʠʩ.4. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚ ʥʘ ʦʩʥʦʚʝ ɺʊʕ ʩ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʚʦʜʳ 5, 10 ʠ 20 % ʧʦ ʤʘʩʩʝ ʥʘ ʦʩʥʦʚʝ ɼʇ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ ʠ ʥʝʠʟʤʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʝʜʣʦʞʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʜʝʥʪʠʬʠ-

ʮʠʨʦʚʘʪʴ ʢʣʘʩʩ (ʛʨʫʧʧʫ) ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʥʘʯʝʥʠʠ ʝʛʦ 

ʢʦʤʧʣʝʢʩʥʦʡ ɼʇ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʦʧʣʠʚ ʥʘ ʛʨʫʧʧʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʟʥʘʯʝʥʠʷʭ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʩʠ-

ʩʪʝʤʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ (ʉʆʂʊ) ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʢʦʥʪʨʦʣʝ ʧʘʨʘʤʝʪʨʦʚ ʪʦʧʣʠʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ɼɺʉ. 



ʈʘʟʜʝʣ 3. ʄʝʭʘʥʠʟʘʮʠʷ ʠ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɸʇʂ 
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ɺʳʚʦʜʳ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʛʝʥʝʨʘʪʦʨʦʤ ʪʷʞʝʣʳʭ ʯʘʩʪʠʮ 

ʂʦʟʳʨʝʚʘ (ɻʊʏʂ), ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʦʧʣʠʚʘ. ɻʊʏʂ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʙʝʞʥʦ-

ʚʠʭʨʝʚʳʤ ʘʧʧʘʨʘʪʦʤ, ʢʦʪʦʨʳʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʬʦʨʤʠʨʫʝʪ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦʪʦʢ ʯʘ-

ʩʪʠʮ, ʠʟʤʝʥʷʶʱʠʡ ʩʪʨʫʢʪʫʨʫ ʧʨʦʩʪʨʘʥʩʪʚʘ [5,6]. ʉʭʝʤʘʪʠʯʝʩʢʠ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ɻʊʏʂ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 5  

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.5. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ɻʊʏʂ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɸʚʪʦʤʦʙʠʣʴʥʦ-ʜʦ-

ʨʦʞʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʉʇʙɻɸʉʋ. ʆʧʨʝʜʝʣʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʙʝʥʟʠʥʘ ʧʨʦʚʦʜʠ-

ʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʜʣʷ ʨʘʟʛʦʥʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ɸʈʅ-ʃɸɹ-03. 

ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʪʦʧʣʠʚʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦ-

ʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ShatoxSX300, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʜʝ-

ʪʦʥʘʮʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʙʝʥʟʠʥʦʚ, ʩʘʤʦ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʠ ʜʠʟʝʣʴʥʳʭ ʪʦʧʣʠʚ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʠʟʤʝʨʝʥʠʷ ʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʫʜʝʣʴʥʦʛʦ ʦʙʲʝʤʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʊʘʙʣʠʮʘ 1 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʦʧʣʠʚ 

ʆʧʳʪ ʄʝʨʦʧʨʠʷʪʠʷ 

1 1. ʆʧʨʝʜʝʣʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʟʘʨʷʞʝʥʥʦʛʦ ʙʝʥʟʠʥʘ ʥʘ ʘʧʧʘʨʘʪʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

2. ʈʝʛʠʩʪʨʘʮʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʥʝʟʘʨʷʞʝʥʥʦʛʦ ʙʝʥʟʠʥʘ ʥʘ ʘʧʧʘʨʘʪʝ 

ShatoxSX300 

2 1. ɺʦʟʜʝʡʩʪʚʠʝ ɻʊʏʂ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʡ ʙʝʥʟʠʥ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʨʷʞʝʥʥʦʛʦ ʙʝʥʟʠʥʘ ʥʘ ʘʧʧʘʨʘʪʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

3. ʈʝʛʠʩʪʨʘʮʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʟʘʨʷʞʝʥʥʦʛʦ ʙʝʥʟʠʥʘ ʥʘ ʘʧʧʘʨʘʪʝ 

ShatoxSX300 

3 1. ʆʧʨʝʜʝʣʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʟʘʨʷʞʝʥʥʦʛʦ ʜʠʟ.ʪʦʧʣʠʚʘ ʥʘ ʘʧʧʘʨʘʪʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

2. ʈʝʛʠʩʪʨʘʮʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʥʝʟʘʨʷʞʝʥʥʦʛʦ ʜʠʟ.ʪʦʧʣʠʚʘ ʥʘ ʘʧʧʘʨʘʪʝ 

ShatoxSX300 

ʂʦʤʧʣʝʢʩʥʳʡ ʫʨʦʚʝʥʴ 

ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ 

ʇʨʠʤʝʥʷʝʤʦʝ ʪʦʧ-

ʣʠʚʦ ʚ ɼɺʉ ɸʊʊ 

ɺʦʟʜʝʡʩʪʚʠʝ 

ɻʊʏʂ ʥʘ ʧʨʠʤʝ-

ʥʷʝʤʦʝ ʪʦʧʣʠʚʦ 

ʆʧʝʨʘʪʠʚʥʘʷ 

ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʪʦʧʣʠʚʘ 
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4 1. ɺʦʟʜʝʡʩʪʚʠʝ ɻʊʏʂ ʥʘ ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʠʟ.ʪʦʧʣʠʚʦ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʨʷʞʝʥʥʦʛʦ ʜʠʟ.ʪʦʧʣʠʚʘ ʥʘ ʘʧʧʘʨʘʪʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

3. ʈʝʛʠʩʪʨʘʮʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʟʘʨʷʞʝʥʥʦʛʦ ʜʠʟ.ʪʦʧʣʠʚʘ ʥʘ ʘʧʧʘʨʘʪʝ 

ShatoxSX300 
 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1-4, ʘ ʪʘʢʞʝ ʥʘ ʨʠʩʫʥʢʘʭ 6-8. 

ʊʘʙʣʠʮʘ 2 

ʌʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʟʘʨʷʞʝʥʥʦʛʦ ʠ ʟʘʨʷʞʝʥʥʦʛʦ ʙʝʥʟʠʥʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʊʘʙʣʠʮʘ 3 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʙʝʥʟʠʥʘ ʥʘ ʘʧʧʘʨʘʪʝ Shatox SX300 (ʆʧʳʪ 2) 

ʇʘʨʘʤʝʪʨ ʅʝʟʘʨʷʞʝʥʥʳʡ ɿʘʨʷʞʝʥʥʳʡ 

Oct(RON) 96.7 96.6 

Oct(MON) 87.1 87.0 

Tbd 1601 1695 

Eps(U) 2.2259 2.2152 

Eps(ʇ) 3.1885 3.1796 

Kw 0.4% 0.3% 

Oct+Ad 0.01% 0.00% 

ON 3.6 0% 

p 6.74*10 -̂16 6.49*10 -̂16 

 0.733 0.739 

 

 
 ʈʠʩ. 6. ɺʣʠʷʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʭʨʝʚʦʛʦ ʵʬʬʝʢʪʘ ɻʊʏʂ ʥʘ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ,  

ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʠʥʜʫʢʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʢʠʩʣʝʥʠʷ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ ʙʝʥʟʠʥʘ 

ʌʨʘʢʮʠʷ (%) T (ʥʝʟʘʨʷʞʝʥʥʳʡ) T (ʟʘʨʷʞʝʥʥʳʡ) 

0 38 42 

5 45 51 

10 50 56 

15 54 57 

20 58 57 

30 66 62 

40 77 69 

50 88 81 

60 104 104 

70 119 120 

80 138 138 

90 160 154 

95 125 168 
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 ʈʠʩ.7. ɺʣʠʷʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʭʨʝʚʦʛʦ ʵʬʬʝʢʪʘ ɻʊʏʂ ʥʘ ʧʫʩʢʦʚʫʶ (ʧʨʠ 

10%), ʨʘʙʦʯʫʶ (ʧʨʠ 50%) ʠ ʭʚʦʩʪʦʚʫʶ(ʧʨʠ 90%) ʬʨʘʢʮʠʠ ʙʝʥʟʠʥʘ 
 

ʊʘʙʣʠʮʘ 3 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʟʘʨʷʞʝʥʥʦʛʦ ʠ ʟʘʨʷʞʝʥʥʦʛʦ ʜʠʟ.ʪʦʧʣʠʚʘ 

(ʆʧʳʪ 3) 

ʌʨʘʢʮʠʷ% t (ʥʝʟʘʨʷʞʝʥʥʳʡ) t(ʟʘʨʷʞʝʥʥʳʡ) 

0 172 174 

5 188 190 

10 201 202 

15 209 211 

20 217 218 

30 237 235 

40 254 250 

50 265 260 

60 277 275 

70 289 289 

80 313 310 

90 327 330 

95 334 347 

ʊʘʙʣʠʮʘ 4 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʜʠʟ.ʪʦʧʣʠʚʘ (ʦʧʳʪ 4) 

ʇʘʨʘʤʝʪʨ ɿʘʨʷʞʝʥʥʳʡ ʅʝʟʘʨʷʞʝʥʥʳʡ 

Cet 51.1 50.5 

t(ʟʘʩʪʳʚ) -10.2 -11.4 

Eps(U) 2.2159 2.2199 

Eps(ʇ) 3.1085 3.1368 

Kw 0 % 0.4% 

p 3.36*10^-12 3.38*10 -̂12 

 0.829 0.827 

 

Eps (U) ï ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ (ʥʘʣʠʚʥʦʡ ʤʝʪʦʜ) 

Eps (ʇ) - ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ (ʧʦʛʨʫʞʥʦʡ ʤʝʪʦʜ) 
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Kw ï ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, % 

p ï ʦʙʲʝʤʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʆʤ ʤ 

 - ʧʣʦʪʥʦʩʪʴ, ʢʛ/̍  

 

 
ʈʠʩ. 8. ɺʣʠʷʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʭʨʝʚʦʛʦ ʵʬʬʝʢʪʘ ɻʊʏʂ ʥʘ ʮʝʪʘʥʦʚʦʝ ʯʠʩʣʦ ʠ ʜʠ-

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ  

(1-ʟʘʨʷʞʝʥʥʳʡ, 2-ʥʝʟʘʨʷʞʝʥʥʳʡ) 
 

ʋʩʪʘʥʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ɻʊʏʂ ʥʘ ʙʝʥʟʠʥ (ʨʠʩ.5-10).  

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ɻʊʏʂ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʛʦʥʢʠ 50% ʙʝʥʟʠʥʘ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ ʥʘ 

ʤʘʣʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʘ ʪʘʢʞʝ ʧʨʠʝʤʠʩʪʦʩʪʴ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ (7-10%) ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʢʠʧʘʥʠʷ ʩʨʝʜʥʠʭ 

ʬʨʘʢʮʠʡ ʙʝʥʟʠʥʘ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ ɼɺʉ ʟʘ ʩʯʝʪ ʣʫʯʰʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ 

ʚ ʥʝʧʨʦʛʨʝʪʳʡ ʝʱʝ ʜʚʠʛʘʪʝʣʴ ʛʦʨʶʯʝʡ ʩʤʝʩʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʦʩʪʘʚʘ. ʉʥʠʞʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʛʦʥʢʠ 90% ʙʝʥʟʠʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʧʦʣʥʦʪʝ ʩʛʦʨʘʥʠʷ ʨʘʙʦʯʝʡ ʩʤʝʩʠ ʠ ʤʦʱʥʦʩʪʠ, ʨʘʟʚʠʚʘʝʤʦʡ ʜʚʠʛʘʪʝʣʝʤ. 

ʊʘʙʣʠʮʘ 5 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ɼɺʉ ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ ɻʊʏʂ  

ʥʘ ʪʦʧʣʠʚʦ ʠ ʜʚʠʛʘʪʝʣʴ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʥʘʛʨʫʟʢʘ 

ʢʛ*ʤ 
1 1 1 1 1 0 0 0 0 0 

FREQ 

ʦʙ/ʤʠʥ 
800 1800 2240 2480 2880 840 1240 2080 2520 3200 

JAIR 

ʢʛ/ʯʘʩ 
17,1 24,7 31,5 33,1 40,9 11,7 14 25,1 24,4 31,8 

JGBC 

ʤʛ/ʪʢʪ 

165,3

3 
115,33 116,67 110,67 113,33 116,67 98,67 98,81 80 80 

JQT ʣ/ʯʘʩ 1,4 2,2 2,8 2,9 3,5 1 11,3 10 2,1 2,7 

THR 

% 
3 2 3 4 5 0 2 1 4 6 

INJ 

ʤʩʝʢ 
3,6 2,69 2,81 2,73 2,81 3 2,58 2,48 2,06 2,06 
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TWAT Áʉ 93 95 101 99 99 97 93 97 95 97 

CO, 

% 
0 0,04 0 0 0 0 0 0 0 0 

ʉʆ2, 

% 
12,4 14,2 13,4 13,5 13,5 12,4 14,1 13,6 13,6 13,7 

Hʉ, 

% 
26 77 49 38 30 75 36 24 32 28 

O2, 

% 
2,86 2,59 2,73 2,73 2,73 3,13 3,27 3,27 3,27 3,27 

Nʆx, 

% 
1,16 1,122 1,14 1,139 1,139 1,172 1,16 1,166 1,166 1,166 

 

ʇʨʠʥʷʪʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

FREQ ï ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ ʦʙʦʨʦʪʦʚ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, 1/ʤʠʥ; 

JAIR ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʢʛ/ʯʘʩ; 

JGBC ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʚ ʮʠʣʠʥʜʨ ʜʚʠʛʘʪʝʣʷ ʟʘ 1 ʪʘʢʪ, 

ʤʛ/ʪʢʪ; 

JQT ï ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʣ/ʯʘʩ; 

THR ï ʧʨʦʮʝʥʪ ʦʪʢʨʳʪʠʷ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ, %; 

INJ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʧʨʳʩʢʘ, ʤʩʝʢ; 

TWAT ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ, Áʉ 

CO ï ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʉʆ ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ, % 

ʉʆ2 ï ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʉʆ2 ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ, % 

Hʉ ï ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʉʅ ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ, ppm 

O2 ï ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʆ2 ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ, % 

Nʆx ï ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ Nʆx ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ, % 
 

ʈʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʥʝʨʘʪʦʨʘ ʪʷʞʝʣʳʭ ʯʘʩʪʠʮ ʂʦʟʳʨʝʚʘ ʥʘ ʪʦʧ-

ʣʠʚʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼɺʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 6. 

ʊʘʙʣʠʮʘ 6 

ʈʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ɻʊʏʂ ʥʘ ʪʦʧʣʠʚʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ɼɺʉ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʇʘʨʘʤʝʪʨ 

ɿʥʘʯʝʥʠʷ 

ɹʝʟ 

ɻʊʏʂ 

ʇʦʩʣʝ 

ɻʊʏʂ 

ɹʝʟ 

ɻʊʏʂ 

ʇʦʩʣʝ 

ɻʊʏʂ 

ɹʝʟ 

ɻʊʏʂ 

ʇʦʩʣʝ 

ɻʊʏʂ 

ɹʝʟ 

ɻʊʏʂ 

ʇʦʩʣʝ 

ɻʊʏʂ 

ɹʝʟ 

ɻʊʏʂ 

ʇʦʩʣʝ 

ɻʊʏʂ 

ʥʘʛʨʫʟʢʘ 

ʢʛ*ʤ 
1 1 1 1 1 1 1 1 1 1 

FREQ 

ʦʙ/ʤʠʥ 
1040 1040 1800 1840 2240 2200 2480 2520 2880 2800 

JAIR 

ʢʛ/ʯʘʩ 
18,4 14,6 24,7 21 31,5 24,9 33,1 27,6 40,9 33,9 

JGBC 

ʤʛ/ʪʢʪ 
150 123,3 115,3 98,67 116,7 95,33 110,7 94,67 113,3 98,67 

JQT 

ʣ/ʯʘʩ 
1,7 1,4 2,2 1,9 2,8 2,2 2,9 2,5 3,5 2,9 

THR 

 % 
0 3 2 5 3 5 4 6 5 7 

INJ 

ʤʩʝʢ 
3,4 2,85 2,69 2,41 2,81 2,34 2,73 2,41 2,81 2,42 

TWAT 

Áʉ 
90 90 95 91 101 91 99 99 99 95 

CO, 

 % 
0,09 0,03 0,04 0,11 0 0,11 0 0,08 0 0,02 

ʉʆ2,  

% 
13,8 13,1 14,2 13,8 13,4 13,5 13,5 13,7 13,5 13,8 

Hʉ,  

% 
87 88 77 87 49 77 38 65 30 44 
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O2,  

% 
2,73 1,36 2,59 1,36 2,73 1,36 2,73 1,36 2,73 1,5 

Nʆx,  

% 
1,13 1,067 1,122 1,061 1,14 1,062 1,139 1,063 1,139 1,073 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ɻʊʏʂ ʥʘ ʪʦʧʣʠʚʥʳʝ (ʨʠʩ. 9) ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ (ʨʠʩ. 10) ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ 

ɼɺʉ.   

 
ʈʠʩ. 9. ʊʦʧʣʠʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼɺʉ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɻʊʏʂ 

 
 

ʈʠʩ. 10. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼɺʉ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɻʊʏʂ 

 


