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¨č«ĉîÆĐé  
ʺ˰˲˰̓˷̄̏̑-ʧ˰̍̈˰̓̔̈̑˴̑ɯ˴̗̑̔˷˰̖̓̔˳˸̏̏̑˴̑ɯ 

˰˴̓˰̓̏̑˴̑ɯ̗̏̄˳˸̖̓̔̄˸̖˰ɯ̄̎˸̏̄ɯʨȭˀȭɯʺ̑̈̑˳  ˰

 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 
 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ  

ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 

(ʇʀ ˉ ʌʉ77-75291 ʦʪ 15 ʤʘʨʪʘ 2019 ʛ.) 

ʀʥʜʝʢʩ ʠʟʜʘʥʠʷ 80549 ɸʆ ɸʛʝʥʪʩʪʚʦ çʈʦʩʧʝʯʘʪʴè 

 

ʋʯʨʝʜʠʪʝʣʴ: 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ  

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʄ. ʂʦʢʦʚʘè 

ʀʟʜʘʝʪʩʷ ʩ 2013 ʛ. 

 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ï ʨʝʢʪʦʨ ʌɻɹʆʋ ɺʆ  

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ  

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɸʧʘʞʝʚ ɸ.ʂ.  
 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ï ʧʨʦʨʝʢʪʦʨ  

ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ  

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʢʘʥʜʠʜʘʪ  

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɸʙʜʫʣʭʘʣʠʢʦʚ ʈ.ɿ.  
 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ï ʥʘʯʘʣʴʥʠʢ  

ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ  

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ  

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɼʟʫʛʘʥʦʚ ɺ.ɹ.  

 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
 

ɸʣʣʘʭʚʝʨʜʠʝʚ ʉ.ʈ. ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ, ɹʘʨʪʳʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʘʨ-

ʪʳʥ, ʊʫʨʮʠʷ) 
 

ɹʘʢʫʝʚ ɾ.ʍ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ, ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʠ 

ʧʨʝʜʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ (ʅʘʣʴʯʠʢ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ɹʣʠʝʚ ʉ.ɻ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʌʠʣʠʘʣ ʌɻɹʋ çʈʦʩʩʝʣʴ-

ʭʦʟʮʝʥʪʨè ʧʦ ʂɹʈ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʡ-

ʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
ɺʣʘʩʦʚʘ ʆ.ʀ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ɻɸʋ (ʉʪʘʚ-

ʨʦʧʦʣʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ɻʚʘʨʘʤʠʷ ɸ.ɸ. ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ɸʅ ɸʙʭʘʟʠʠ, 

ɸʙʭʘʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪ (ʉʫʭʫʤ, ʈʝʩʧʫʙʣʠʢʘ ɸʙʭʘʟʠʷ) 
 

 

 

 

 

ɻʫʜʢʦʚʩʢʠʡ ɺ.ɸ. 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʌʝʜʝʨʘʣʴ-

ʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘ 

(ʄʠʯʫʨʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ɻʫʢʝʞʝʚ ɺ.ʄ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ 

ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅ (ʅʘʣʴʯʠʢ, ʈʦʩ-

ʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

Izvestiya  
of  Kabardino -Balkarian  State Agrarian  

Unive rsity named after V.M. Kokov  

 

Scientific and practical journal 
  

Registered by Federal Communication Supervision Service 

of Information Technologies and Mass Communication 

(PI ˉ FS77-75291 from March, 15, 2019) 

Publication index 80549 JSC çRospechatè Agency 

 

 

Founder: 

Federeal State Budgetary Educational Institution  

of Higher Education çKabardino-Balkarian  State  

Agrarian University named after V.M. Kokovè 

Issued since 2013. 

 

 

Editor -in-chief ï Rector of FSBEI HE 

Kabardino-Balkarian SAU, Doctor of Technical 

Sciences, Associate Professor  Apazhev A.K.  
 

Assistant chief editor ï Vice-rector for scientific  

Research of FSBEI HE Kabardino-Balkarian SAU,  

Candidate of Agricultural Sciences,  Associate  

Professor Abdulkhalikov R.Z.  
 

Executive editor ï Head of Editorial and Publishing  

Department, FSBEI HE Kabardino-Balkarian  

SAU Doctor of Technical Sciences, Associate  Professor  

Dzuganov V.B.  

 

 

Editorial board:  
 
 

 Allakhverdiyev S.R.      Doctor of Biological Sciences,  Professor, 

Bartynski University (Bartyn, Turkey)  

 
 

 Bakuev Zh.Kh. Doctor of Agricultural Sciences, Associate 

Professor, North Caucasian Research Insti-

tute of Mountain and Premount Gardening 

(Nalchik, Russian Federation) 

 
Bliev S.G. Doctor of Agricultural Sciences, Professor, 

Branch of FSBI Russian Agricultural Cen-

ter for KBR (Nalchik, Russian Federation) 
 

 Vlasova O.I. Doctor of Agricultural Sciences, Associate 

Professor, Stavropol SAU (Stavropol, Rus-

sian Federation) 
 

Gvaramiya  A.A.             Doctor of Physical and Mathematical 

Sciences, Professor, Academician of the 

Academy of Sciences of Abkhazia, Ab-

khazian State University (Suhum, Repub-

lic of Abkhazia) 
 

Gudkovskiy V.A.         Doctor of Agricultural   Sciences, Profes-

sor, academician of RAS, Federal Scien-

tific Center named after I.V. Michurin  

(Michurinsk, Russian Federation) 
 

Gukezhev V.M.           Doctor of Agricultural   Sciences, Profes-

sor, Kabardino-Balkarian Scientific Center 

RAS (Nalchik, Russian Federation) 

 

ʶ̂˳˸̖̬̔̄ɯʺ˰˲˰̓˷̄̏̑-ʧ˰̍̈˰̓̔̈̑˴̑ɯʩʥˋɯɬ ̿ɯ2(28), 2020                                     ISSN  2411-3492     ISSN  2411-3492   

 



ʶ̂˳˸̖̬̔̄ɯʺ˰˲˰̓˷̄̏̑-ʧ˰̍̈˰̓̔̈̑˴̑ɯʩʥˋɯɬ ̿ɯ2(28), 2020                                
 

 

2 

 

ɼʞʘʙʦʝʚʘ ɸ.ʉ. ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ 

ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝ-

ʨʘʮʠʷ) 
 

 

ʂʘʤʙʫʣʦʚ ʉ.ʀ. 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ɸʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ çɼʦʥ-

ʩʢʦʡè (ɿʝʨʥʦʛʨʘʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝ-

ʜʝʨʘʮʠʷ) 
 

ʂʘʧʣʠʢʘʩ ʀʦʥʘʩ ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ, ɺʠʪʘʫʪʘʩ ʄʘʛʥʫʩ ʋʥʠʚʝʨ-

ʩʠʪʝʪ (ʂʘʫʥʘʩ, ʃʠʪʚʘ) 
 

ʂʫʜʘʝʚ ʈ.ʍ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ,  ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ 

ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝ-

ʨʘʮʠʷ) 

 

ʂʫʨʘʩʦʚ ɺ.ʉ.  ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʂʫʙʘʥʩʢʠʡ ɻɸʋ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩ-

ʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ʃʘʤʝʨʜʦʥʦʚ ɿ.ɻ. ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ 

(ʅʘʣʴʯʠʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 
 

ʄʘʢʩʠʤʦʚ ɺ.ʀ. ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ, ʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠ-

ʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʄɺɸ ʠʤ. 

ʂ.ʀ. ʉʢʨʷʙʠʥʘ (ʄʦʩʢʚʘ, ʈʦʩʩʠʡ-

ʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ʄʘʨʯʝʥʢʦ ɺ.ɺ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ 

ʈɸʅ, ʉʪʘʚʨʦʧʦʣʴʩʢʘʷ ʤʝʞʦʙʣʘʩʪ-

ʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʌʝ-

ʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʚʝʪʝʨʠʥʘʨ-

ʥʦʤʫ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ 

(ʉʪʘʚʨʦʧʦʣʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘ-

ʮʠʷ) 
 

ʅʘʟʨʘʥʦʚ ʍ.ʄ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ 

ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝ-

ʨʘʮʠʷ) 
 

ʇʰʠʭʘʯʝʚ ʉ.ʄ. ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦ-

ʮʝʥʪ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ 

(ʅʘʣʴʯʠʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 
 

ʊʘʨʯʦʢʦʚ ʊ.ʊ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ 

ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝ-

ʨʘʮʠʷ) 
 

ʊʝʤʠʨʘʝʚ ʈ.ɹ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ɻʦʨʩʢʠʡ ɻɸʋ (ɺʣʘʜʠ-

ʢʘʚʢʘʟ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ʋʩʧʝʥʩʢʠʡ ɸ.ɺ. ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ,  ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, 

ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ï 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤʝʥʠ 

ʂ.ʀ. ʉʢʨʷʙʠʥʘ ʠ ʗ.ʈ. ʂʦʚʘʣʝʥʢʦ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʄʦʩʢ-

ʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ʎʝʧʣʷʝʚ ɸ.ʅ. 

 

 

 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ɺʦʣʛʦʛʨʘʜʩʢʠʡ ɻɸʋ 

(ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠ)̫ 

Dzhaboeva A.S.      Doctor of Technical Sciences, Profes-

sor, Kabardino-Balkarian SAU (Nal-

chik, Russian Federation) 
 
 
 
 

 
 

 

 Kambulov S.I. 
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ɻʦʨʤʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʨʝʛʫʣʷʮʠʠ ʨʦʩʪʘ ʠ ʤʦʨʬʦʛʝʥʝʟʘ, ʘʜʘʧʪʘʮʠʠ 

ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʛʦ ʩʧʦʩʦʙʘ ʫʚʝʣʠʯʝʥʠʷ 

ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ 

ʛʝʥʦʪʠʧʝ ʦʨʛʘʥʠʟʤʘ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʚʩʝʩʪʦ-

ʨʦʥʥʝʛʦ ʚʣʠʷʥʠʷ ʪʘʢʠʭ ʚʝʱʝʩʪʚ, ʢʘʢ ʢʘʣʠʡʥʳʝ 

ʫʜʦʙʨʝʥʠʷ ʠ ʚʣʠʷʥʠʝ ʠʭ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ 

ʨʘʩʪʝʥʠʡ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʘ ʟʥʘʯʝʥʠʝ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, 

ʫʯʠʪʳʚʘʷ ʢʦʥʢʨʝʪʥʳʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩ-

ʢʠʝ ʫʩʣʦʚʠʷ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ. 

ʉʪʘʣʦ ʙʳʪʴ, ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠ-

ʝʤ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʨʝʛʫʣʷʮʠʠ, ʘ ʪʘʢ ʞʝ ʛʦʨʤʦ-

ʥʘʣʴʥʦʡ ʠ ʪʨʦʬʠʯʝʩʢʦʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʡʩʪʚʫʶʪ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ɺ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʦʢʘʟʳʚʘʶʪ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʚʣʠʷʥʠʝ ʵʢʟʦʛʝʥʥʦ ʧʨʠʤʝʥʝʥʥʳʭ ʛʦʨ-

ʤʦʥʦʚ ʥʘ ʧʨʝʜʤʝʪ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʦʩʪʫʧʣʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ʚʠʜʥʦ ʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʚ 

ʦʩʥʦʚʥʦʤ ʘʟʦʪʘ, ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʨʘʩ-

ʪʝʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʜʘʥʥʳʭ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʚʝʜʝʥʦ ʩ ʢʘʣʠʝʤ. ɺ ʨʘʟʥʳʭ ʣʠ-

ʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʦʢʘʟʳʚʘʶʪ ʚʩʝʛʦ 

ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʨʦʨʦ-

ʩʪʢʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴ-

ʥʦʛʦ ʧʠʪʘʥʠʷ ʠʤʝʥʥʦ ʢʘʣʠʡ ʦʯʝʥʴ ʚʘʞʝʥ, ʦʥ 

ʠʛʨʘʝʪ ʚ ʨʘʩʪʝʥʠʷʭ ʨʝʛʫʣʷʪʦʨʥʫʶ ʨʦʣʴ. ʇʦ-

ʵʪʦʤʫ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʠ ʜʠʥʘʤʠʢʠ 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ.  

 

The hormonal system plays an important role in 

the regulation of growth and morphogenesis, adap-

tation of plants to adverse environmental factors. 

Mineral fertilizers are an element of a cost-effective 

way to increase the level of productivity of culti-

vated crops, which will allow you to fully realize the 

potential inherent in the genotype of the organism. 

Therefore, the study of the comprehensive influ-

ence of substances such as potash fertilizers and 

their influence on the hormonal balance of new 

generation plants on the value of productivity and 

quality of spring wheat grain, taking into account 

specific soil and climate conditions, is very rele-

vant. Therefore, the maintenance of homeostasis of 

the plant organism is determined by the presence of 

other ways of regulation, as well as hormonal and 

trophic, which contribute to each other and interact 

with each other. Various sources show, on the one 

hand, the influence of exogenously applied hor-

mones on the content and supply of mineral ele-

ments in plants. On the other hand, we can see the 

effect of nutrition elements, mainly nitrogen, on the 

hormonal status of plants. Significantly less data in 

this direction was conducted with potassium. In 

various literary sources, only some data obtained 

on the sprouts are shown. In this regard, the ele-

ments of mineral nutrition, potassium is very im-

portant, it plays a regulatory role in plants devel-

opment. Therefore, the aim of this work is to study 

the accumulation of plant biomass and the dynam-

ics of the hormonal balance of wheat plants when 

applying potash fertilizers. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ, ʚʩʭʦʞʝʩʪʴ ʧʦʩʝʚʦʚ, ʚʳʞʠʚʘʝʤʦʩʪʴ 
ʨʘʩʪʝʥʠʡ, ʛʦʨʤʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ.  

Key words: wheat, mineral fertilizers, crop ger-

mination, plant survival, hormonal balance. 
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ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʢʘʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ 
ʢʫʣʴʪʫʨʘ, ʧʦʣʴʟʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʩʧʨʦʩʦʤ ʥʘ 

ʟʝʨʥʦʚʦʤ ʨʳʥʢʝ ʠ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶɦ ʝʡ 

ʢʫʣʴʪʫʨʦʡ ʚ ʩʪʨʫʢʪʫʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʰʥʠ 

ʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʝʛʠʦʥ 

[1].  

ʉʪʘʣʦ ʙʳʪʴ, ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʩʫʪ-

ʩʪʚʠʝʤ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʨʝʛʫʣʷʮʠʠ, ʘ ʪʘʢ ʞʝ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʠ ʪʨʦʬʠʯʝʩʢʦʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʡ-

ʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 

ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ɺ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʦʢʘʟʳ-

ʚʘʶʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʚʣʠʷʥʠʝ ʵʢʟʦʛʝʥʥʦ 

ʧʨʠʤʝʥʝʥʥʳʭ ʛʦʨʤʦʥʦʚ ʥʘ ʧʨʝʜʤʝʪ ʩʦʜʝʨʞʘ-

ʥʠʷ ʠ ʧʦʩʪʫʧʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʨʘʩʪʝʥʠʷʭ [3]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚʠʜʥʦ ʜʝʡʩʪ-

ʚʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʘʟʦʪʘ, ʥʘ 

ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʨʘʩʪʝʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʴʰʝ ʜʘʥʥʳʭ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʚʝʜʝ-

ʥʦ ʩ ʢʘʣʠʝʤ. ɺ ʨʘʟʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯ-

ʥʠʢʘʭ ʧʦʢʘʟʳʚʘʶʪ ʚʩʝʛʦ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʨʦʨʦʩʪʢʘʭ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʠʟ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʠʤʝʥʥʦ ʢʘʣʠʡ ʦʯʝʥʴ ʚʘʞʝʥ, ʦʥ ʠʛʨʘʝʪ ʚ ʨʘʩʪʝ-

ʥʠʷʭ ʨʝʛʫʣʪ̫ʦʨʥʫʶ ʨʦʣʴ [2].  

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʥʳʤʠ ʟʘ-

ʜʘʯʘʤʠ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʨʘʟʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩ-

ʪʝʥʠʡ ʧʰʝʥʠʮʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʥʪʦʛʝʥʝʟʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʩʥʘʙʞʝʥʠʷ ʢʘʣʠʝʤ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʷʛʢʦʡ ʧʰʝ-

ʥʠʮʝ ʩʦʨʪʘ ʂʨʘʩʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʦ-

ʛʦ ʦʧʳʪʘ. ʇʰʝʥʠʮʫ ʚʳʨʘʱʠʚʘʣʠ ʚ ʚʝʛʝʪʘʮʠ-

ʦʥʥʳʭ ʩʦʩʫʜʘʭ (5 ʢʛ ʧʝʩʢʘ) ʧʦ 10 ʨʘʩʪʝʥʠʡ. ɺ 

ʦʧʳʪʘʭ ʨʘʙʦʪʘʣʠ ʩ ʜʚʫʤʷ ʫʨʦʚʥʷʤʠ ʩʥʘʙʞʝ-

ʥʠʷ ʢʘʣʠʝʤ: N0,26P0,06K0,26 (ʧʦʣʥʘʷ ʜʦʟʘ 

ʢʘʣʠʷ) ʠ N0,26ʈ0,06ʂ0,052 (ʩʥʠʞʝʥʥʘʷ ʚ ʧʷʪʴ 

ʨʘʟ ʜʦʟʘ ʢʘʣʠʷ). ʋʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

ʧʦʜʜʝʨʞʠʚʘʣʠ ʝʞʝʜʥʝʚʥʳʤʠ ʧʦʣʠʚʘʤʠ ʠʟ 

ʨʘʩʯʝʪʘ 60% ʦʪ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. ʂʦʣʠ-

ʯʝʩʪʚʦ ʬʠʪʦʛʦʨʤʦʥʦʚ ʟʝʘʪʠʥʘ, ʀʋʂ ʠ ɸɹʂ 

ʦʧʨʝʜʝʣʷʣʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ 

[6]. ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʦʪʙʠʨʘʣʠ ʚ ʦʩʥʦʚ-

ʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ (ʪʨʠ ʣʠʩ-

ʪʘ, ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ, ʢʦʣʦʰʝʥʠʝ, ʮʚʝʪʝʥʠʝ, ʤʦ-

ʣʦʯʥʘʷ ʠ ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ). ɺ ʧʝʨʠʦʜ ʬʘʟʳ 

ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʙʨʘʣʠ ʚ ʨʘʩʯʝʪ ʧʦʣʥʫʶ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʧʰʝʥʠʮʳ. ʆʧʳʪʳ ʟʘʢʣʘʜʚrʘʣʠ ʚ 

10-ʢʨʘʪʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 3-ʢʨʘʪʥʦʡ ʘʥʘ-

ʣʠʪʠʯʝʩʢʦʡ ʧʦʚʪʦʨʥʦʩʪʷʭ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʨʘʟʥʠʮʘ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʦʥʪʦʛʝʥʝʟʝ 

ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʢʘʣʠʡ ʜʝʬʠʮʠʪʥʳʭ ʨʘʩʪʝʥʠʡ 

ʙʳʣʘ ʧʦʭʦʞʝʡ ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʪʘʙʣ. 1, 2). ʊʘʢ, 

ʩʦʜʝʨʞʘʥʠʝ ʛʦʨʤʦʥʦʚ ʟʝʘʪʠʥʘ ʠ ʀʋʂ, ʦʪʥʦ-

ʩʷʱʠʭʩʷ ʦʙʳʯʥʦ ʢ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶɦ ʠʤ, ʚ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʤʝʥʷʣʘʩʴ ʧʦ ʦʜʥʦʚʝʨ-

ʰʠʥʥʦʡ ʢʨʠʚʦʡ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʬʘʟʝ ʢʦʣʦ-

ʰʝʥʠʷ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʠ ʥʘ-

ʙʣʶʜʘʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʢʘʢ ʟʝʘʪʠʥʘ, ʪʘʢ ʠ ʀʋʂ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ɸɹʂ, ʪʦ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʛʦʨʤʦʥʘ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʦʥʪʦʛʝʥʝʟʘ ʥʝʧʨʝʨʳʚʥʦ ʧʦʚʳʰʘʣʩʷ [5]. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʢʘʣʠʡʜʝʬʠʮʠʪʥʳʝ ʨʘʩʪʝʥʠʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʦʥʪʦʛʝʥʝʟʘ ʦʪʣʠʯʘʣʠʩʴ ʤʝʥʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʛʦʨʤʦ-

ʥʦʚ, ʦʩʦʙʝʥʥʦ ʟʝʘʪʠʥʘ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʚʝ-

ʛʝʪʘʮʠʠ (36-56%). ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʚʝʛʝʪʘ-

ʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʢʘʣʠʡʜʝʬʠʮʠʪʥʳʭ ʨʘʩʪʝʥʠʡ 

ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ɸɹʂ, 

ʦʩʦʙʝʥʥʦ ʨʝʟʢʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʠ 

(30%). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ 

ʨʘʩʪʝʥʠʡ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʚʳʜʝʣʷʣʘʩʴ ʤʝʥʴ-
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ʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʝʘʪʠʥʘ ʠ ʀʋʂ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʜʟʝʤ-

ʥʳʤʠ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʦʨʛʘʥʘʤʠ. ɺʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʠ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʘʷ ʢʘʨʪʠʥʘ. ʂʘʩʘʪʝʣʴʥʦ ɸɹʂ, ʪʦ ʢʦʣʠʯʝ-

ʩʪʚʦ ʵʪʦʛʦ ʛʦʨʤʦʥʘ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʙʳʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʥʘʜ ʥʘʜʟʝʤʥʳʤʠ ʚʝʛʝʪʘ-

ʪʠʚʥʳʤʠ ʦʨʛʘʥʘʤʠ [4]. 

  
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʥʝʜʦʩʪʘʪʢʘ ʢʘʣʠʷ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ ʚ ʥʘʜʟʝʤʥʳʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ 

 

ɺʘʨʠʘʥʪ 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʪʦʛʦʨʤʦʥʦʚ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ ʦʥʪʦʛʝʥʝʟʘ,  

ʥʛ/ʛ ʩʫʭʦʡ ʤʘʩʩ r

ʪʨʠ ʣʠʩʪʘ 
ʚrʭʦʜ 

 ʚ ʪʨʫʙʢʫ 
ʢʦʣʦʰʝʥʠʝ ʮʚʝʪʝʥʠʝ 

ʤʦʣʦʯʥʘʷ 

ʩʧʝʣʦʩʪʴ 

ʚʦʩʢʦʚʘʷ 

ʩʧʝʣʦʩʪʴ 

ɿʝʘʪʠʥ ʂʦʥʪʨʦʣʴ 43,5 1,5 264,8 8,1 398,8 15,2 380,8 12,3 166,2 6,5 42,3 1,9 

ʅʝʜʦʩʪʘʪʦʢ 

ʢʘʣʠʷ 
20,1 0,7 133,2 5,5 164,8 6,3 221,1 8,2 100,4 3,4 28,1 0,7 

ʀʋʂ  ʂʦʥʪʨʦʣʴ 24,4 1,1 148,9 6,4 240,8 10,5 231,1 9,8 100,4 4,2 63,1 2,1 

ʅʝʜʦʩʪʘʪʦʢ 

ʢʘʣʠʷ 
16,5 2,3 109,4 4,2 178,4 6,1 181,0 7,4 81,1 3,0 53,8 1,8 

ɸɹʂ  ʂʦʥʪʨʦʣʴ 27,6 0,9 124,7 5,7 174,7 7,3 270,5 9,8 327,7 14,3 333,9 5,7 

ʅʝʜʦʩʪʘʪʦʢ 

ʢʘʣʠʷ 
32,1 1,1 142,0 5,2 203,7 8,7 307,9 11,2 378,2 4,6 388,4 8,6 

ʆʪʥʦʝhʥʠʝ 

ɿ+ʀʋʂ/ɸɹʂ 
ʂʦʥʪʨʦʣʴ 2,3 3,2 3,5 2,4 0,7 0,3 

ʅʝʜʦʩʪʘʪʦʢ 

ʢʘʣʠʷ 
1,1 1,7 1,7 1,3 0,5 0,2 

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʥʝʜʦʩʪʘʪʢʘ ʢʘʣʠʷ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

 

ɺʘʨʠʘʥʪ 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʪʦʛʦʨʤʦʥʦʚ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ ʦʥʪʦʛʝʥʝʟʘ,  

ʥʛ/ʛ ʩʫʭʦʡ ʤʘʩʩ r

ʪʨʠ ʣʠʩʪʘ 
ʚrʭʦʜ 

 ʚ ʪʨʫʙʢʫ 
ʢʦʣʦʰʝʥʠʝ ʮʚʝʪʝʥʠʝ 

ʤʦʣʦʯʥʘʷ 

ʩʧʝʣʦʩʪʴ 

ʚʦʩʢʦʚʘʷ 

ʩʧʝʣʦʩʪʴ 

ɿʝʘʪʠʥ ʂʦʥʪʨʦʣʴ 27,6 1,2 191,3 7,9 351,8 12,1 288,9 13,5 190,6 6,4 67,2 2,3 

ʅʝʜʦʩʪʘʪʦʢ 

ʢʘʣʠʷ 
18,3 0,7 149,9 5,2 285,7 10,3 240,5 9,8 160,9 7,2 60,1 2,1 

ʀʋʂ  ʂʦʥʪʨʦʣʴ 20,8 0,8 123,9 2,5 200,3 5,2 150,7 4,3 97,9 2,6 53,7 1,8 

ʅʝʜʦʩʪʘʪʦʢ 

ʢʘʣʠʷ 
9,3 0,3 81,2 5,3 158,1 4,8 125,9 3,2 84,9 2,9 44,3 1,5 

ɸɹʂ  ʂʦʥʪʨʦʣʴ 26,8 1,1 90,9 3,2 134,5 4,8 176,7 6,2 181,1 7,3 244,0 10,1 

ʅʝʜʦʩʪʘʪʦʢ 

ʢʘʣʠʷ 
31,1 0,8 107,5 3,6 151,6 6,4 204,4 8,5 222,2 9,7 318,6 11,2 

ʆʪʥʦʝhʥʠʝ 

ɿ+ʀʋʂ/ɸɹʂ 
ʂʦʥʪʨʦʣʴ 1,7 3,3 4,0 2,4 1,5 0,4 

ʅʝʜʦʩʪʘʪʦʢ 

ʢʘʣʠʷ 
0,9 2,1 2,9 1,8 1,1 0,3 

 

ʉʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʪʦʛʦʨʤʦʥʦʚ ʧʦ ʦʨʛʘʥʘʤ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʢʘʣʠʡʜʝʬʠʮʠʪʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʛʦʚʦʨʠʣʦ ʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʛʦʨʤʦʥʦʚ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ. ʊʘʢ, ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʜʦʩʪʘʪʢʘ ʪʘʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʘʢ ʢʘʣʠʡ, 

ʫʤʝʥʴʰʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʟʝʘʪʠʥʘ ʚ ʧʦʙʝʛʘʭ ʢ 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʢʦʨʥʷʭ[3]. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʦʪʪʦʢʘ ʮʠʪʦʢʠʥʠʥʦʚ 

ʠʟ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʜʟʝʤʥʳʝ ʚʝʛʝʪʘʪʠʚ-

ʥʳʝ ʦʨʛʘʥʳ. ʀʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ 

ʮʠʪʦʢʠʥʠʥʳ ʧʦʩʪʫʧʘʶʪ ʚ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʩ 

ʪʨʘʥʩʧʠʨʘʮʠʦʥʥʳʤ ʪʦʢʦʤ, ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʣʠʷ [6]. ʄʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ KNO3 ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝ-

ʜʫ ʫʚʝʣʠʯʠʚʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʮʠʪʦʢʠʥʠʥʦʚ ʚ 
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ʣʠʩʪʴʷʭ ʠ ʢʩʠʣʝʤʥʦʤ ʩʦʢʝ ʨʠʩʘ [5]. ʏʪʦ ʢʘʩʘ-

ʝʪʩʷ ʀʋʂ ʠ ɸɹʂ, ʪʦ ʫʨʦʚʝʥʴ ʵʪʠʭ ʛʦʨʤʦʥʦʚ ʫ 

ʢʘʣʠʡʜʝʬʠʮʠʪʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʥʘʜʟʝʤʥʳʭ ʦʨ-

ʛʘʥʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʙʳʣ ʚʳʰʝ ʥʘʜ ʠʭ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ɺʦʟʤʦʞʥʦ, ʵʪʦ 

ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʵʪʠʭ ʬʠʪʦʛʦʨʤʦʥʦʚ ʠʟ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʚ 

ʢʦʨʥʠ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʢʘʣʠʷ ʚ ʧʠʪʘʥʠʠ 

ʨʘʩʪʝʥʠʡ. ɺ ʨʘʟʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʫʢʩʠʥʳ ʠʟ ʬʦʪʦʩʠʥʪʝʪʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʭ ʣʠʩʪʴʝʚ ʤʦʛʫʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ 

ʬʣʦʵʤʝ ʚʤʝʩʪʝ ʩ ʪʦʢʦʤ ʘʩʩʠʤʠʣʷʪʦʚ[4]. ɺ ʫʩ-

ʣʦʚʠʷʭ ʢʘʣʠʡʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʟʘʤʝʜʣʷʝʪ-

ʩʷ ʪʨʘʥʩʧʦʨʪ ʩʘʭʘʨʦʟʳ ʧʦ ʩʦʩʫʜʘʤ. 

ʅʝʭʚʘʪʢʘ ʢʘʣʠʷ ʚʣʠʷʝʪ ʠ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ 

ʩʪʘʪʫʩ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʧʰʝʥʠʮʳ (ʪʘʙʣ. 

3). 

 
ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʥʝʭʚʘʪʢʠ ʢʘʣʠʷ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ ʢʦʣʦʩʘ ʧʰʝʥʠʮʳ ʚ ʭʦʜʝ ʦʥʪʦʛʝʥʝʟʘ 

 

ɺʘʨʠʘʥʪ 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʪʦʛʦʨʤʦʥʦʚ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ ʦʥʪʦʛʝʥʝʟʘ,  

ʥʛ/ʛ ʩʫʭʦʡ ʤʘʩʩ r

ʢʦʣʦʰʝʥʠʝ ʮʚʝʪʝʥʠʝ 
ʤʦʣʦʯʥʘʷ  

ʩʧʝʣʦʩʪʴ 

ʚʦʩʢʦʚʘʷ  

ʩʧʝʣʦʩʪʴ 

ɿʝʘʪʠʥ ʂʦʥʪʨʦʣʴ 572,2 19,0 853,7 32,3 643,4 24,5 398,8 17,9 

ʅʝʜʦʩʪʘʪʦʢ ʢʘʣʠʷ 430,0 17,1 658,2 20,1 521,9 22,7 339,8 14,2 

ʀʋʂ  ʂʦʥʪʨʦʣʴ 237,2 10,4 165,1 7,3 93,7 2,6 53,3 3,1 

ʅʝʜʦʩʪʘʪʦʢ ʢʘʣʠʷ 159,6 6,1 129,7 5,9 78,9 2,2 47,3 1,9 

ɸɹʂ  ʂʦʥʪʨʦʣʴ 87,1 3,2 106,4 4,1 324,0 11,9 471,0 12,4 

ʅʝʜʦʩʪʘʪʦʢ ʢʘʣʠʷ 101,4 2,8 112,8 3,4 305,6 12,5 377,6 15,2 

ʆʪʥʦʝhʥʠʝ 

ɿ+ʀʋʂ/ɸɹʂ 
ʂʦʥʪʨʦʣʴ 9,1 9,4 2,2 1,0 

ʅʝʜʦʩʪʘʪʦʢ ʢʘʣʠʷ 5,8 7,0 2,0 1,0 

 

ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʜʠʥʘʤʠʢʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ 

ʙʘʣʘʥʩʘ ʢʦʣʦʩʴʝʚ ʧʰʝʥʠʮʳ ʚ ʥʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣ ʧʦʭʦʞʠʤ ʜʨʫʛ 

ʥʘ ʜʨʫʛʘ. ɻʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʢʦʣʦʩʘ ʧʦʢʘ-

ʟʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦ-

ʛʝʥʝʟʘ [1].  

ʊʘʢ, ʚ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ ʠ ʮʚʝʪʝʥʠʷ ʩʦʜʝʨ-

ʞʘʥʠʝ ʟʝʘʪʠʥʘ ʠ ʀʋʂ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʣʦ ʙʦʣʴ-

ʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ɸɹʂ. ʇʦʵʪʦʤʫ ʦʪʥʦh ʝʥʠʝ 

ɿ+ʀʋʂ/ɸɹʂ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʜʦʩʪʠʛʘʣʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ ʥʘʯʘʣʝ 

ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʦʚʦʢ ʩʦʜʝʨʞʘʥʠʝ ʟʝʘʪʠ-

ʥʘ ʠ ʀʋʂ ʫʤʝʥʴʰʘʣʦʩʴ, ʪʦʛʜʘ, ʢʘʢ ɸɹʂ ʫʚʝ-

ʣʠʯʠʚʘʣʦʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʥʦʰʝʥʠʝ ɿ+ʀʋʂ/ 

ɸɹʂ ʨʝʟʢʦ ʩʥʠʞʘʣʦʩʴ. ʊʘʢʦʝ ʠʟʤʝʥʝʥʠʝ ʛʦʨ-

ʤʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʧʝʨʝʭʦʜʘ ʢ ʩʦʟʨʝʚʘʥʠʶ ʠ ʩʦʩʪʦʷʥʠʶ 

ʧʦʢʦʷ [5]. ʅʝʜʦʩʪʘʪʦʢ ʢʘʣʠʷ ʩʥʠʟʠʣ ʩʦʜʝʨʞʘ-

ʥʠʝ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶɦ ʠʭ ʛʦʨʤʦʥʦʚ ʚ ʢʦʣʦʩʝ 

ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʝʛʦ ʨʦʩʪʘ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʚʣʠʷʥʠʝ 

ʫʨʦʚʥʷ ʧʠʪʘʥʠʷ ʢʘʣʠʝʤ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘ-

ʪʫʩ ʢʦʣʦʩʘ ʙʳʣʦ ʥʝ ʩʪʦʣʴ ʩʫʱʝʩʪʚʝʥʥʳʤ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʬʠʪʦʛʦʨʤʦʥʦʚ 

ʩʢʘʟʘʣʠʩʴ ʠ ʥʘ ʦʪʥʦʰʝʥʠʠ ɿ+ʀʋʂ/ɸɹʂ ʚʦ 

ʚʩʝʭ ʦʨʛʘʥʘʭ ʧʰʝʥʠʮʳ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʣʠ 

ʢʘʣʠʡʥʦʝ ʛʦʣʦʜʘʥʠʝ (ʪʘʙʣ. 1, 2, 3). ʉʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʟʝʘʪʠʥʘ, ʀʋʂ ʠ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ɸɹʂ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʪʥʦʰʝʥʠʷ 

ɿ+ʀʋʂ/ɸɹʂ. ʀʟʤʝʥʝʥʠʶ ʦʪʥʦʰʝʥʠʷ 

ɿ+ʀʋʂ/ɸɹʂ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʠ ʨʦʩʪʦʚʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʧʰʝʥʠʮʳ. ʊʘʢ, ʫʤʝʥʴʰʝʥʠʶ ʦʪʥʦ-

ʰʝʥʠʷ ɿ+ʀʋʂ/ɸɹʂ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘ-

ʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʧʰʝʥʠʮʳ, ʚʨrʘʱʝʥʥʦʡ ʧʨʠ 

ʥʝʜʦʩʪʘʪʢʝ ʢʘʣʠʷ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʝ 

ʪʝʤʧʦʚ ʨʦʩʪʘ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ, ʢʦʣʦʩʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ. ʈʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ ʧʨʠ ʧʦʥʠ-

ʞʝʥʥʦʡ ʜʦʟʝ ʢʘʣʠʷ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʤʝʩʠ, ʥʘ 

ʬʦʥʝ ʩʥʠʞʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ɿ+ʀʋʂ/ɸɹʂ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ ʟʝʨ-

ʥʦʚʦʢ ʚ ʢʦʣʦʩʝ, ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ, ʠ ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʧʦʥʠʟʠʣʘʩʴ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ, ʯʪʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʢʘʣʠʷ ʥʘ 

ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʯʘʩʪʠʯʥʦ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʠʟʤʝʥʝʥʠʷʤʠ 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ. 
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ʃʠʪʝʨʘʪʫʨʘ 

 

1.  ʆʩʥʦʚʳ ʘʛʨʦʥʦʤʠʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 

ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚ-

ʢʠ 35.03.04 ɸʛʨʦʥʦʤʠʷ, 35.04.04 ɸʛʨʦʥʦʤʠʷ, 

35.03.07 ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

35.06.01 ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ / ʅ.ʀ. ʄʘʤʩʠ-

ʨʦʚ,  ɸ.ʏ. ʋʜʞʫʭʫ,  ɸ.ʖ. ʂʠʰʝʚ,  ʖ.ɸ. ʏʫʤʘ-

ʯʝʥʢʦ, ɿ.ʐ. ɼʘʛʫʞʠʝʚʘ. ï ʄʘʡʢʦʧ, 2018. 

2.  ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʟʝʤ-

ʣʝʜʝʣʠʠ / ɿ.ʉ. ʐʠʙʟʫʭʦʚ, ɸ.ʖ. ʂʠʰʝʚ, 

ʀ.ʄ. ʍʘʥʠʝʚʘ,  ʊ.ɹ. ɾʝʨʫʢʦʚ // ɸʛʨʘʨʥʘʷ ʈʦʩ-

ʩʠʷ. ï 2019. ï ˉ 1. ï ʉ. 19-23. 

3.  ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʬʦʩʬʦʨʥʦʛʦ ʧʠʪʘʥʠʷ / 

ɿ.ɻ.ʉ. ʐʠʙʟʫʭʦʚ, ɸ.ʖ. ʂʠʰʝʚ, ʀ.ʄ. ʍʘʥʠʝʚʘ,  

ʊ.ɹ. ɾʝʨʫʢʦʚ // European research: ʩʙʦʨʥʠʢ 

ʩʪʘʪʝʡ XII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠ-

ʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï 2017. ï ʉ. 80-82. 

4.   ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʨʝʛʫʣʷʪʦ-

ʨʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʚ 

ʬʠʟʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ / ʂʫʜʦʷʨʦʚʘ ɻ.ʈ. ʠ ʜʨ. 

ï ʋʬʘ: ɹʅʎ ʋʨʆ ɸʅ ʉʉʉʈ, 1990. ï 164 ʩ.  

5.  ʇʦʣʝʚʦʡ ɺ.ɺ. ʌʠʪʦʛʦʨʤʦʥʳ. ï ʃ.: ʀʟʜ-

ʚʦ ʃɻʋ, 1982. ï 249 ʩ.  

6.  ʈʦʣʴ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʤʝʥʝ 

ʚʝʱʝʩʪʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ï ʄ.: 

ʅʘʫʢʘ, 1964. ï 260 ʩ. 
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Khanieva I. M., Kasyanov I. M., Gesheva M. V., Sabolirov A. R. 
 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ɹʀʆʇʈɽʇɸʈɸʊʆɺ  

ʀ ʄɸʂʈʆʋɼʆɹʈɽʅʀʁ ʅɸ ʇʆʉɽɺɸʍ ɻʆʈʆʍɸ 

 

EFFICIENCY OF APPLICATION OF BIO LOGICAL PRODUCTS  

 AND MACROFE RTILIZERS ON PEAS CROPS 
 

 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʘʢʨʦʫʜʦʙʨʝʥʠʡ 

ʥʘ ʧʦʩʝʚʘʭ ʛʦʨʦʭʘ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʦʧʳʪʦʚ ʙʳʣʘ ʧʨʦʚʝ-

ʜʝʥʘ ʚ 2018-2019 ʛʛ., ʚ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ 

ʧʦʣʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʦʨʪʘ ʛʦʨʦʭʘ 

ɹʘʪʨʘʢ ʠ ɻʫʙʝʨʥʘʪʦʨ. ɺ ʟʘʜʘʯʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚʭʦʜʠʣʦ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦʧʨʝʧʘʨʘ-

ʪʦʚ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʩʝʚʘʭ 

ʛʦʨʦʭʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥ-

ʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʘʢʨʦʫʜʦʙ-

ʨʝʥʠʡ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦ-

ʞʘʡ ʦʪ 3 ʜʦ 9,9 ʮ/ʛʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʩʦʨʪʘ ɹʘʪ-

ʨʘʢ ʙʳʣ ʙʦʣʴʰʠʡ ʩʙʦʨ ʙʝʣʢʘ ï 632 ʢʛ/ʛʘ, ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʅʠʪʨʦʬʠʢʩ ɾ. ʕʢʦ-

ʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʅʠʪ-

ʨʦʬʠʢʩ ɾ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʫʩʣʦʚʥʦ 

ʯʠʩʪʳʡ ʜʦʭʦʜ ʫʚʝʣʠʯʠʣʠʩʴ ʜʦ 99,70% ʠ 16,55 

ʪʳʩ. ʨʫʙ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥ-

ʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ, ʫ ʢʦʪʦʨʦ-

ʛʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʠʞʝ. ʊʘʢ, ʫʩʣʦʚʥʦ 

ʯʠʩʪʳʡ ʜʦʭʦʜ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ 

ʅʠʪʨʦʬʠʢʩ ɾ ʩ 1 ʛʝʢʪʘʨʘ ʩʦʩʪʘʚʠʣ 15,77 ʪʳʩ. 

ʨʫʙ., ʘ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 95%.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʭ, ʩʦʨʪʘ, ʢʘʯʝʩʪʚʦ 

ʟʝʨʥʘ ʙʠʦʧʨʝʧʘʨʘʪʳ, ʤʘʢʨʦʫʜʦʙʨʝʥʠʷ, ʩʪʨʫʢʪʫ-

ʨʘ ʫʨʦʞʘʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʙʦʨ ʙʝʣʢʘ, ʩʦʜʝʨʞʘ-
ʥʠʝ ʙʝʣʢʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

Data of pilot studies on efficiency of application 

of biological products and macrofertilizers on crops 

of peas and their influence on quality and quantita-

tive indices of this culture are presented in article. 

The experimental part of experiences was carried 

out in 2018-2019, in the conditions of an educa-

tional and skilled field of the Kabardino-Balkarian 

SAU. 

Peas grades the Batrak and the Gubernator 

were objects of researches. Problems of our re-

search included studying of various biological 

products and z mineral fertilizers on peas crops. In 

comparison with control option use of biological 

products and macrofertilizers allowed to increase 

significantly a crop from 3 to 9,9 c/hectare, depend-

ing on the studied options.  

By results of researches the grade the Farm la-

borer had a bigger collecting protein ï 632 

kg/hectare, when using a biological product of Ni-

trofiks Zh. Eʩonomic the assessment of the received 

results showed that at application of a preparation of 

Nitrofiks the level of profitability and conditionally 

net income increased to 99,70% and 16,55 thousand 

rubles, respectively. The same tendency was ob-

served at a grade the Gubernator  at whom these 

indicators were lower. So, conditionally net income 

at application of a biological product of Nitrofiks 

from 1 hectare made 15,77 thousand rubles, and the 

level of profitability of 95%.  

 

 
Key words: peas, grades, quality of grain bio-

logical products, macrofertilizers, structure of crop, 
productivity, collecting protein, protein content, 

economic efficiency. 
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ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʛʦʨʦʭ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʟʝʨʥʦʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʦʡ. ɻʦʨʦʭ ʦʙ-

ʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʧʠʱʝʚʳʤʠ ʠ ʢʦʨʤʦʚʳʤʠ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʛʦʨʦʭʘ  ʢʘʢ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ, ʪʘʢ ʠ ʦʩ-

ʥʦʚʥʳʭ ʧʦʩʝʚʘʭ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʊʘʢʞʝ 

ʛʦʨʦʭ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʟʝʨ-

ʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʫʞʥʦ ʩʦʟʜʘʪʴ 

ʢʨʝʧʢʫʶ ʢʦʨʤʦʚʫʶ ʙʘʟʫ, ʫʣʫʯʰʠʪʴ ʧʦʣʥʦ-

ʮʝʥʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ  ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ. 

ɽʩʣʠ ʤʳ ʩʤʦʞʝʤ ʫʣʫʯʰʠʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʩʝʚ-

ʥʳʭ ʧʣʦʱʘʜʝʡ, ʫʚʝʣʠʯʠʪʴ ʙʝʣʢʦʚʦʩʪʴ ʠ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ, ʪʦ ʪʝʤ ʩʘʤʳʤ ʙʝʣʢʦʚʘʷ 

ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʨʝʰʠʪʴʩʷ [1].  ʋʧʦʨ ʚ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʝʣʘʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʭʦʨʦʰʠʭ ʩʦʨʪʦʚ. 

ɺ 2018-2019 ʛʛ. ʥʘ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʧʨʦʚʦʜʠʣʘʩʴ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʘʷ ʯʘʩʪʴ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʨʪʘ ʛʦʨʦʭʘ 

ɻʫʙʝʨʥʘʪʦʨ ʠ ɹʘʪʨʘʢ. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ: 

ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʳʡ ʘʟʦʪ ï 150 ʤʛ/ʢʛ, ʩʦ-

ʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 3,8 %, ʚ ʧʦʯʚʝ 

ʥʘʙʣʶʜʘʣʩʷ ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʝʤ, ʨʝʘʢ-

ʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʙʳʣʘ ʥʝʡʪʨʘʣʴʥʘʷ 

(ʨʅ-6,5). ɺ ʧʦʯʚʝ ʩʦʜʝʨʞʘʣʦʩʴ 30 ʤʛ ʥʘ 100 ʛ 

ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ, ʧʦ ʏʠʨʠʢʦʚʫ- ʩʨʝʜʥʷʷ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʘ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʩʦʜʝʨʞʘ-

ʣʦʩʴ 80 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ, ʧʦ ʏʠʨʠʢʦʚʫ - ʧʦ-

ʚʳʰʝʥʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ. ʇʦ ʤʝʭʘʥʠʯʝʩʢʦ-

ʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʘ ʙʳʣʘ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʡ, 

ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʩʦʩʪʘʚʠʣʦ 

57,2% [2]. 

ʀʟʫʯʝʥʠʝ ʨʘʟʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʜʦʟ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʭʦʜʠʣʦ ʚ ʟʘʜʘʯʠ ʥʘʰʝ-

ʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ)  

2. N30ʈ50ʂ50 

3. ʅʠʪʨʦʬʠʢʩ ɾ 

4. ʅʠʢʬʘʥ ɾ.  

ʀʩʧʦʣʴʟʫʝʤʘʷ ʜʦʟʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʦʩʪʘʚʠ-

ʣʘ ʫ ʅʠʢʬʘʥ ɾ ï 10 ʤʣ/ʛʘ, ʘ ʅʠʪʨʦʬʠʢʩ ɾ ï 

2 ʤʣ/ʛʘ.  

ɺ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ï ʥʘʯʘʣʝ ʮʚʝʪʝʥʠʷ ʥʘ-

ʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ, ʨʘʩʭʦʜ ʙʳʣ ʚ 

ʨʘʟʤʝʨʝ 300-400 ʣ/ʛʘ. ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ 

ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤ. ɼʝʣʷʥʢʠ, ʧʣʦʱʘʜʴʶ 25 ʢʚ.ʤ ʤʳ 

ʨʘʩʧʦʣʘʛʘʣʠ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦ, ʩ 4-ʭ ʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʴʶ.  

ʄʝʪʦʜʳ ʢʦʤʠʩʩʠʠ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʜʣʷ 

ʫʯʝʪʘ ʠ ʥʘʙʣʶʜʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ [3]. 

ʇʦ ʤʝʪʦʜʠʢʝ ɻʦʩʩʦʨʪʦʩʝʪʠ ʦʪ 1971 ʛʦʜʘ 

ʧʨʦʚʦʜʠʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʤʝ-

ʪʦʜ ʚʳʩʝʯʝʢ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʘʤʠ ʜʣʷ ʧʦʜʩʯʝʪʘ 

ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ, ʪʘʢʞʝ ʥʘʤʠ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʚʩʭʦʜʦʚ ʧʝʨʝʜ ʩʘʤʦʡ 

ʫʙʦʨʢʦʡ [4]. 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʦʪ 

ʬʘʟʳ ʚʩʭʦʜʦʚ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʯʝʨʝʟ 10-15 

ʜʥʝʡ ʧʦ ʦʢʦʥʯʘʥʠʠ ʚʝʛʝʪʘʮʠʠ.  

ʋʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʜʝʣʷʥʢʘʤ, ʩ 

ʧʨʠʚʝʜʝʥʠʝʤ ʢ ʩʪʘʥʜʘʨʪʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʨʘʚ-

ʥʦʡ 14% ʠ 100% ʯʠʩʪʦʪʝ.  

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘʰʠʭ ʦʧʳʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʪʘʢʞʝ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. 
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ʀʤʝʥʥʦ ʦʙʨʘʙʦʪʢʘ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝ-

ʥʠʷʤʠ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳ-

ʪʦʚ  ʚʣʠʷʝʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʥʘʰʝʛʦ ʫʨʦʞʘʷ [5].  

ɹʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʠʶ ʤʘʩʩʳ 1000 ʟʝʨʝʥ, 

ʚʘʨʠʘʥʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʣʠ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʫʨʦʞʘʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠ-

ʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʫʜʦʙ-

ʨʝʥʠʡ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ 

ʫʨʦʞʘʡ ʦʪ 3,0 ʜʦ 9,0 ʮ/ʛʘ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1 ï ʉʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʧʨʠ ʚʥʝʩʝʥʠʠ  

ʨʘʟʣʠʯʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʂʦʣ-ʚʦ ʙʦʙʦʚ 

ʥʘ 1 ʨʘʩʪʝʥʠʝ, 

ʰʪ. 

ʉʨʝʜʥʝʝ  

ʢʦʣ-ʚʦ ʟʝʨʝʥ  

ʚ 1 ʙʦʙʝ, ʰʪ. 

ʂʦʣ-ʚʦ ʟʝʨʝʥ 

ʥʘ 1 ʨʘʩʪʝʥʠʝ, 

ʰʪ. 

ʄʘʩʩʘ  

1000 ʟʝʨʝʥ, 

ʛ 

ʋʨʦʞʘʡʥʦʩʪʴ,  

ʮ/ʛʘ 

ɹʘʪʨʘʢ 

ʂʦʥʪʨʦʣʴ (ʙ/ʫ) 5,8 4,1 23,8 158 18,6 

N30ʈ50ʂ50 6,1 4,5 27,4 160 27,7 

ʅʠʪʨʦʬʠʢʩ ɾ 6,7 5,0 33,5 170 25,5 

ʅʠʢʬʘʥ ɾ 6,4 4,8 30,7 168 21,6 

ʅʉʈ0,95 ʮ/ʛʘ 0,63 

ʆʰʠʙʢʘ ʦʧʳʪʘ (%) 1,30 

ɻʫʙʝʨʥʘʪʦʨ 

ʂʦʥʪʨʦʣʴ (ʙ/ʫ) 5,9 4,3 25,4 159 15,9 

N30ʈ50ʂ50 6,1 4,6 28,1 160 25,8 

ʅʠʪʨʦʬʠʢʩ ɾ 6,5 5,0 32,5 165 24,9 

ʅʠʢʬʘʥ ɾ 6,2 4,7 29,1 165 22,3 

ʅʉʈ0,95 ʮ/ʛʘ 0,67 

ʆʰʠʙʢʘ ʦʧʳʪʘ (%) 1,31 

 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, 

ʛʜʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʫ ʩʦʨʪʘ 

ɹʘʪʨʘʢ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ 

ʅʠʪʨʦʬʠʢʩ ɾ  ʧʨʠʙʘʚʢʘ ʢ ʫʨʦʞʘʶ ʩʦʩʪʘʚʠʣʘ 

6,9 ʮ/ʛʘ, ʫ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ  ʥʘ ʚʘʨʠʘʥʪʝ ʧʨʠ-

ʤʝʥʝʥʠʷ  ʵʪʦʛʦ ʞʝ ʧʨʝʧʘʨʘʪʘ  ʧʨʠʙʘʚʢʘ ʢ ʫʨʦ-

ʞʘʶ ʩʦʩʪʘʚʠʣʘ  9,0 ʮ/ʛʘ. 

ʋʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʟʝʨʥʘ. ʇʨʠ ʙʠʦ-

ʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʫʜʘʝʪʩʷ ʦʪʤʝʪʠʪʴ ʠʟʤʝ-

ʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʉʙʦʨ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʛʦʨʦʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ  

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ɹʘʪʨʘʢ ɻʫʙʝʨʥʘʪʦʨ 

ʩʙʦʨ ʙʝʣʢʘ, 

ʢʛ/ʛʘ 

ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ, % 

ʫʨʦʞʘʡ-

ʥʦʩʪʴ, ʮ/ʛʘ 

ʩʙʦʨ ʙʝʣʢʘ, 

ʢʛ/ʛʘ 

ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ, % 

ʫʨʦʞʘʡ-

ʥʦʩʪʴ, ʮ/ʛʘ 

ʂʦʥʪʨʦʣʴ (ʙ/ʫ) 455,7 24,5 18,6 356,2 22,4 15,9 

N30ʈ50ʂ50 681,4 24,6 27,7 590,8 22,9 25,8 

ʅʠʪʨʦʬʠʢʩ ɾ 632,4 24,8 25,5 585,1 23,5 24,9 

ʅʠʢʬʘʥ ɾ 544,3 25,2 21,6 535,2 24,0 22,3 

       

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʚ 

ʫʩʣʦʚʠʷʭ ʦʧʳʪʘ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴ-

ʰʠʡ ʩʙʦʨ ʙʝʣʢʘ ï 632,4 ʢʛ/ʛʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʫ 

ʩʦʨʪʘ ɹʘʪʨʘʢ, ʥʘ ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘ-

ʨʘʪʘ ʅʠʪʨʦʬʠʢʩ ɾ. ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦ-

ʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʜʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ ʦʪʤʝʯʝʥʦ ʫ 

ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ. ʉʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʦ 47,3 ʢʛ/ʛʘ.  

ʇʨʝʞʜʝ ʯʝʤ ʤʳ ʩʤʦʞʝʤ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʵʪʦʪ ʚʘʨʠʘʥʪ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʵʢʦʥʦʤʠ-
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ʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʵʬʬʝʢʪʠʚʝʥ ʣʠ 

ʦʥ [6].  

ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʟʫʯʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʩ-

ʣʦʚʥʳʡ ʯʠʩʪʳʡ ʜʦʭʦʜ ʫ ʩʦʨʪʘ ɹʘʪʨʘʢ ʩʦʩʪʘʚ-

ʣʷʝʪ 14,31 ʪʳʩ. ʨʫʙ. ʥʘ 1 ʛʘ ʥʘ ʚʘʨʠʘʥʪʝ ʚʥʝ-

ʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ N30ʈ50ʂ50 (ʪʘʙʣ. 3). ʋʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 65,94%. 
 

ʊʘʙʣʠʮʘ 3 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʛʦʨʦʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

 

ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ N30ʈ50ʂ50 ʅʠʪʨʦʬʠʢʩ ɾ ʅʠʢʬʘʥ ɾ 

ɹʘʪʨʘʢ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 18,6 27,7 25,5 21,6 

ʉʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʳʩ. ʨʫʙ. 24,18 36,01 33,15 28,08 

ʇʨʷʤʳʝ ʜʝʥʝʞʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, 

ʪʳʩ. ʨʫʙ. ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʘ ʧʦʩʝʚʘ 
15,00 21,70 16,60 15,87 

ʋʩʣʦʚʥʦ ʯʠʩʪʳʡ ʜʦʭʦʜ, ʪʳʩ. ʨʫʙ. ʚ ʨʘʩʯʝ-

ʪʝ ʥʘ 1 ʛʘ ʧʦʩʝʚʘ 
9,18 14,31 16,55 12,21 

ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, % 61,2 65,94 99,70 76,94 

ɻʫʙʝʨʥʘʪʦʨ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 15,9 25,8 24,9 22,3 

ʉʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʳʩ. ʨʫʙ. 20,67 33,54 32,37 28,99 

ʇʨʷʤʳʝ ʜʝʥʝʞʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, 

ʪʳʩ. ʨʫʙ. ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʘ ʧʦʩʝʚʘ 
15,00 21,70 16,60 15,87 

ʋʩʣʦʚʥʦ ʯʠʩʪʳʡ ʜʦʭʦʜ, ʪʳʩ. ʨʫʙ. ʚ ʨʘʩʯʝ-

ʪʝ ʥʘ 1 ʛʘ ʧʦʩʝʚʘ 
5,67 11,84 15,77 13,12 

ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, % 37,8 54,56 95 82,67 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʅʠʪʨʦʬʠʢʩ 

ɾ ʫʩʣʦʚʥʳʡ ʯʠʩʪʳʡ ʜʦʭʦʜ ʩʦʩʪʘʚʣʷʝʪ 

16,55 ʪʳʩ. ʨʫʙ., ʘ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ï 

99,70%. 

ʇʦʢʘʟʘʪʝʣʠ ʫ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʅʠʪʨʦʬʠʢʩ ɾ ʙʳʣʠ 

ʤʝʥʴʰʝ ʠ ʨʘʚʥʷʣʠʩʴ 15,77 ʪʳʩ. ʨʫʙ. ʠ 95%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥ-

ʮʠʘʣ ʠ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʚ 1,1-1,5 ʨʘʟʘ  ʚ ʫʩʣʦ-

ʚʠʷʭ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʘ. 

2. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʅʠʢʬʘʥ ɾ ʫ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ ʠ ʅʠʪʨʦʬʠʢʩ 

ɾ ʫ ʩʦʨʪʘ ɹʘʪʨʘʢ ʧʦʣʫʯʝʥ   ʙʦʣʴʰʠʡ ʫʨʦʞʘʡ 

ʟʝʨʥʘ ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ,   ʚ ʨʘʟʤʝʨʝ 24,9 ʠ 

25,5 ʮ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ 

ʩʨʘʚʥʠʚʘʪʴ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʫʨʦ-

ʞʘʡ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 6,9 ʠ 9,0 ʮ/ʛʘ ʠʣʠ ʥʘ 37,1 ʠ 

56,6%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ ʅʠʪʨʦ-

ʬʠʢʩ ɾ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʚ ʪʝʭ ʩʣʫʯʘ-

ʷʭ, ʢʦʛʜʘ ʩʠʤʙʠʦʟ ʩ ʢʣʫʙʝʥʴʢʦʚʳʤʠ  ʙʳʣ ʫʛ-

ʥʝʪʝʥ. ɹʣʘʛʦʜʘʨʷ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ, ʩʨʝʜ-

ʥʷ̫ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,1 ʨʘʟʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ N30ʈ50ʂ50. 

4. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ N30ʈ50ʂ50 ʫ 

ʩʦʨʪʘ ɹʘʪʨʘʢ ʧʦʣʫʯʝʥ  ʫʩʣʦʚʥʳʡ ʯʠʩʪʳʡ ʜʦ-

ʭʦʜ ʥʘ 1 ʛʘ, ʨʘʚʥʳʡ 14,31 ʪʳʩ. ʨʫʙ., ʘ ʫʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʙʳʣ ʨʘʚʝʥ 65,94%. 

5. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʅʠʪʨʦ-

ʬʠʢʩ ɾ ʫ ʩʦʨʪʘ ɹʘʪʨʘʢ ʫʩʣʦʚʥʳʡ ʯʠʩʪʳʡ ʜʦ-

ʭʦʜ ʠ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ  

16,55 ʪʳʩ. ʨʫʙ. ʠ 99,70%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ 

ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠʩ ɹʭʦʨʦ-

ʰʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʥʠʞʝ. ʋʩʣʦʚʥʳʡ ʯʠʩʪʳʡ 

ʜʦʭʦʜ ʠ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʫ ʵʪʦʛʦ ʩʦʨʪʘ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʅʠʪʨʦʬʠʢʩ 

ɾ ʩʦʩʪʘʚʠʣʠ 15,77 ʪʳʩ. ʨʫʙ. ʠ 95%, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 
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ɺʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʛʨʫʧʧʳ ʧʦʜ-

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟ-

ʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʚʦʡ ʤʘʩʩʳ, ʯʪʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʠ 

ʚʦʟʨʘʩʪʦʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʞʠʚʦʡ ʤʘʩʩʦʡ 

ʤʘʪʝʨʝʡ. ɼʘʥʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʩʦʩʪʘʚʣʝ̫ʪ 

ʧʨʠ ʨʦʞʜʝʥʠʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 11,3%, ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ 2,7%, ʚ ʜʚʫʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï 13,5 ʠ 

15,4%, ʚ ʯʝʪʳʨʝʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï 17,2 ʠ 

8,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʯʝʪʳʨʝʭʤʝʩʷʯʥʦʤʫ 

ʚʦʟʨʘʩʪʫ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦʜʦʧʳʪ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʥʝʩʢʦʣʴʢʦ 

ʩʛʣʘʞʠʚʘʝʪʩʷ, ʭʦʪʷ ʠ ʩʦʭʨʘʥʷʝʪʩʷ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʢʦʟʣʠʢʠ ʚʪʦʨʦʡ ʛʨʫʧ-

ʧ  rʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʢʦʚ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʥʘ 19,1%, ʫ ʢʦʟʦʯʝʢ ʨʘʟʣʠʯʠʝ ʧʦ 

ʞʠʚʦʡ ʤʘʩʩʝ ʩʦʩʪʘʚʠʣʦ 28,4%. ɺ ʛʦʜʦʚʘʣʦʤ ʚʦʟ-

ʨʘʩʪʝ ʢʦʟʣʠʢʠ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʤʝ-

ʞʜʫ ʩʦʙʦʡ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʠ ʨʘʟʣʠʯʠʷ ʦʢʘʟʘʣʠʩʴ 

ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ (P<0,95), ʘ ʢʦʟʦʯʢʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʮ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʥʘ 3,7% ( ʈ>0,99). ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʠ ʚ ʚʦʩʝʤʥʘʜʮʘʪʠʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ, 

ʢʦʛʜʘ ʢʦʟʦʯʢʠ ʦʙʝʠʭ ʛʨʫʧʧ ʜʦʩʪʠʛʣʠ ʞʠʚʦʡ ʤʘʩ-

ʩʳ 41,4-43,4ʢʛ ʠ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʩʪʘʥʜʘʨʪʫ ʟʘ-

ʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʘʥʝʥʩʢʠʝ ʢʦʟʳ, ʞʠʚʘʷ 
ʤʘʩʩʘ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ.  

In all age periods, groups of experimental ani-

mals were characterized by different indicators of 

live weight, which is due to the manifestation of 

sexual dimorphism and the age, and respectively 

the live weight, of mothers. This superiority is 

11,3% at birth in the first group, 2,7% in the 

second group, 13,5% and 15,4% at two months of 

age, and 17,2% and 8,7% at four months of age, 

respectively. By the age of four months, the differ-

ence between groups of experimental animals by 

live weight is somewhat smoothed, although it re-

mains. As a result, in the specified period, the goats 

of the second group outnumbered their peers of the 

first group by 19,1%, while the difference in live 

weight in goats was 28,4%. At one-year-old age, the 

goats of both groups did not differ in their live 

weight and the differences were unreliable 

(P<0,95), while the goats of the second group out-

performed their peers of the first group by 3,7% ( 

P>0,99). A similar trend is observed at the age of 

eighteen months, when the goats of both groups 

reached a live weight of 41,4-43,4 kg and were 

close to the standard of the Zaanen breed in live 

weight. 

 

 

 

Key words: Zaanen goats, live weight, average 
daily increases in live weight, relative growth rate. 
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ʂʫʜʘʝʚ ʊʘʫʣʘʥ ʈʫʩʣʘʥʦʚʠʯ ï  

ʦʨʜʠʥʘʪʦʨ  ʌɻɹʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥ-

ʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʠʤ. ɺ.ɸ. ɸʣʤʘ-

ʟʦʚʘè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ʂʫʜʘʝʚ ʊʘʤʠʨʣʘʥ ʈʫʩʣʘʥʦʚʠʯ ï  

ʦʨʜʠʥʘʪʦʨ, ʌɻɹɺʆʋ ɺʆ çɺʦʝʥʥʦ-ʤʝʜʠʮʠʥ-

ʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ.ʄ. ʂʠʨʦʚʘè, ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ 

 

ɸʙʜʫʣʭʘʣʠʢʦʚ ʈʫʩʪʘʤ ɿʘʫʨʙʠʝʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʩʝʣɹʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʌɻɹʆʋ ɺʆ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ 

 

ɸʡʩʘʥʦʚ ɿʘʫʨʙʝʢ ʄʘʛʦʤʝʪʦʚʠʯ ï  

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ ʟʦʦʪʝʭʥʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ, ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨ-
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ɺʚʝʜʝʥʠʝ. ʇʝʨʝʜʦʚʦʡ ʦʧʳʪ ʤʦʣʦʯʥʦʛʦ ʢʦ-

ʟʦʚʦʜʩʪʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʧʨʦʩʳ ʨʘʟʚʝʜʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ 

ʢʦʟ, ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ ʩ ʨʘʟʚʠʪʳʤ ʤʦʣʦʯʥʳʤ ʢʦʟʦʚʦʜ-

ʩʪʚʦʤ ʨʘʟʚʝʜʝʥʠʝ ʢʦʟ ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ ʷʚ-

ʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʇʦʜʦʙ-

ʥʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʈʌ, ʛʜʝ ʝʞʝ-

ʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʛʦʣʦʚʴʝ ʟʘʘʥʝʥʩʢʠʭ 

ʢʦʟ, ʚʝʜʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʩʝʣʝʢʮʠʦʥʥʦ-

ʧʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ, ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʠʭ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ʄʝʞʜʫ ʪʝʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 2005 ʛ. ʙʳʣʠ ʩʦʟʜʘ-

ʥʳ ʢʦʟʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ çʉʘʨʩʢʠʡè ʠ 

çʏʝʨʝʢ-1è, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ ʧʨʦʠʟʚʦʜʩʪ-

ʚʦʤ ʧʨʦʜʫʢʮʠʠ ʢʦʟʦʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʟ ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʩ-

ʥʦʚʝ. ʇʦʩʣʝ ʠʭ ʨʝʦʨʛʘʥʠʟʘʮʠʠ, ʞʠʚʦʪʥʳʝ ʟʘ-

ʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ ʩʦʭʨʘʥʠʣʠʩʴ ʣʠʰʴ ʚ ʂʌʍ 

çʊʘʨʯʦʢʦʚè, ʛʜʝ ʧʣʝʤʝʥʥʦʝ ʩʪʘʜʦ ʬʦʨʤʠʨʦʚʘ-

ʣʦʩʴ ʠʟ ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʭʦ-

ʟʷʡʩʪʚ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʠʚʝʜʝʥʥʳʭ ʭʦʟʷʡʩʪʚ ʥʝʪ ʜʘʥʥʳʭ ʧʦ ʠʟʫʯʝ-

ʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢʦʟ 

ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʭ ʵʢʩ-

ʪʝʨʴʝʨʥʦ-ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʞʠʚʦʡ 

ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ ʢʦʟ ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʤʘʪʝʨʝʡ ʥʘ ʙʘʟʝ ʫʢʘ-

ʟʘʥʥʦʛʦ ʂʌʍ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2016-2018 ʛʛ. ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʡ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ çɿʦʦʪʝʭʥʠʷ ʠ ʚʝʪʝʨʠ-

ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘè ʌɻɹʆʋ ɺʆ 

çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛ-

ʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʄ.ʂʦʢʦʚʘè. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʮʝʥʠʪʴ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ ʢʦʟ ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦ-

ʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʤʘʪʝʨʝʡ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʘ 

ʟʘʜʘʯʘ ï ʠʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʞʠʚʦʡ ʤʘʩʩʳ ʢʦʟ-

ʣʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʤʘʪʝʨʝʡ.  

ʄʝʩʪʦ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ. ʂʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

çʊʘʨʯʦʢʦʚè ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ 

ʂɹʈ. ɺ ʭʦʟʷʡʩʪʚʝ ʧʨʘʢʪʠʢʫʝʪʩʷ ʩʪʦʡʣʦʚʦ-

ʧʘʩʪʙʠʱʥʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʘʥʠʷ, ʚʝʩʝʥʥʝʝ 

ʢʦʟʣʝʥʠʝ ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦ-

ʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 

ʛʨʫʧʧʳ ʢʦʟʣʷʪ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʦ ʚʦʟʨʘʩʪʫ ʤʘʪʝʨʝʡ ʠ ʫʯʠʪʳʚʘʣʠʩʴ 

ʜʚʦʡʥʠ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʭʦʜʠʣʠ ʢʦʟʣʷʪʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʢʦʟʦʤʘʪʦʢ ʜʦ ʜʚʫʭʣʝʪʥʝʛʦ 
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ʚʦʟʨʘʩʪʘ (n=15), ʚʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ï ʢʦʟʣʷʪʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʢʦʟʦʤʘʪʦʢ ʪʨʝʭʣʝʪʥʝʛʦ ʚʦʟʨʘʩ-

ʪʘ ʠ ʩʪʘʨʰʝ (n=15). ɻʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʤʦ-

ʣʦʟʠʚʥʦʛʦ ʧʝʨʠʦʜʘ. ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚʩʝ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠ-

ʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ. 

ɺ ʜʚʫʭʥʝʜʝʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʦʚʦʜʠʣʘʩʴ ʢʘʩʪ-

ʨʘʮʠʷ ʢʦʟʣʠʢʦʚ ʙʝʩʢʨʦʚʥʳʤ ʤʝʪʦʜʦʤ. ɺ ʜʥʝʚ-

ʥʦʝ ʚʨʝʤʷ ʧʨʠʧʣʦʜ ʥʘʭʦʜʠʣʩʷ ʥʘ ʧʦʜʩʦʩʝ ʧʦʜ 

ʤʘʪʝʨʷʤʠ ʥʘ ʧʘʩʪʙʠʱʝ, ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ï ʦʪ-

ʜʝʣʴʥʦ ʦʪ ʤʘʪʝʨʝʡ. ʇʦʤʠʤʦ ʧʦʝʜʘʝʤʦʡ ʧʘʩʪ-

ʙʠʱʥʦʡ ʪʨʘʚʳ ʢʦʟʦʤʘʪʢʘʤ ʩʢʘʨʤʣʠʚʘʣʠ ʢʦʥ-

ʮʝʥʪʨʘʪʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 150-200 ʛ ʥʘ ʢʘʞʜʫʶ 

ʛʦʣʦʚʫ ʠ ʤʠʥʝʨʘʣʴʥʫʶ ʧʦʜʢʦʨʤʢʫ ʚʚʦʣʶ. 

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ ʚʭʦʜʠʣʠ 

ʛʨʫʙʳʝ, ʩʦʯʥʳʝ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ. 

ɺ ʯʝʪʳʨʝʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʦʚʦʜʠʣʘʩʴ 

ʦʪʙʠʚʢʘ ʢʦʟʣʷʪ ʦʪ ʤʘʪʝʨʝʡ. ʇʦʤʠʤʦ ʧʘʩʪʙʠʱ-

ʥʦʡ ʪʨʘʚʳ ʢʦʟʣʷʪʘ ʧʦʣʫʯʘʣʠ ʢʦʥʮʝʥʪʨʘʪʳ 

(100ʛ) ʠ ʤʠʥʝʨʘʣʴʥʫʶ ʧʦʜʢʦʨʤʢʫ. ʆʙ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʢʦʟʣʷʪ ʩʫʜʠʣʠ ʧʦ ʜʘʥʥʳʤ ʠʟ-

ʤʝʥʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʷʣʠ 

ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 100 ʛʨʘʤʤ 

ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ.  

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝ-

ʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʚʘ-

ʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ [2, 4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʥʦʛʠʤʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʞʠʚʘʷ ʤʘʩʩʘ ï 

ʚʘʞʥʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʠʟʥʘʢ, ʧʦʢʘʟʳʚʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʡ ʦʙʫ-

ʩʣʦʚʣʠʚʘʝʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷ-

ʤʠ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷʤʠ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘ-

ʥʠʷ [1, 3, 5, 6]. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʞʠʚʦʡ 

ʤʘʩʩʳ ʢʦʟʣʷʪ ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ (ʪʘʙʣʠʮʘ 1) 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ 

ʛʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʚʦʡ ʤʘʩ-

ʩʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʣʦʚʦʛʦ 

ʜʠʤʦʨʬʠʟʤʘ ʠ ʚʦʟʨʘʩʪʦʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʞʠʚʦʡ ʤʘʩʩʦʡ ʤʘʪʝʨʝʡ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʧʦʜʦʧʳʪʥʳʭ  ʞʠʚʦʪʥʳʭ  ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʦʩ- 

ʭʦʜʩʪʚʦ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʢʦʟʣʠʢʦʚ ʥʘʜ ʢʦʟʦʯ-

ʢʘʤʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʣʦʚʦʛʦ 

ʜʠʤʦʨʬʠʟʤʘ. ɼʘʥʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʩʦʩʪʘʚ-

ʣʷʝʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 11,3%, ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ 2,7%, ʚ ʜʚʫʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 

ï 13,5 ʠ 15,4%, ʚ ʯʝʪʳʨʝʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï 

17,2 ʠ 8,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩ ʚʦʟʨʘʩ-

ʪʦʤ ʫ ʢʦʟʣʷʪ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ 

ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ, ʪ.ʝ ʫʩʠʣʠʚʘʝʪʩʷ. ʊʘʢ, ʧʨʠ ʨʦʞʜʝʥʠʠ ʙʦ-

ʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʚʦʡ ʤʘʩʩʳ ʦʪ-

ʣʠʯʘʣʠʩʴ ʢʦʟʣʷʪʘ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʟʣʷʪ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ ʩʨʝʜ-

ʥʝʤ ʥʘ 68,9%.  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʢʦʟʣʠʢʦʚ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘʜ ʩʚʝʨʩʪʥʠʢʘʤʠ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʩʦʩʪʘʚʠʣʦ 59,9% 

(ʈ>0,999), ʫ ʢʦʟʦʯʝʢ ʫʢʘʟʘʥʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ 

ʩʦʩʪʘʚʠʣʦ 73,2% (ʈ>0,999). 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʛʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʨʦʩʣʠ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ 

ʢʦʟʣʷʪ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘʜ ʧʝʨʚʳʤʠ ʩʦʭʨʘʥʷ-

ʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 59,5%. 

 
 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʢʦʟʣʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʤʘʪʝʨʝʡ, ʢʛ 

 

ɺʦʟʨʘʩʪ, 

ʤʝʩ. 

ʆʪ ʤʘʪʝʨʝʡ ʜʦ 2 ʣʝʪ ʆʪ ʤʘʪʝʨʝʡ 3 ʣʝʪ ʠ ʩʪʘʨʰʝ 

ʚ  

ʩʨʝʜʥʝʤ 

ǁ ǀ ʚ  

ʩʨʝʜʥʝʤ 

ǁ ǀ 

ʍÑmx Cv ʍÑmx Cv ʍÑmx Cv ʍÑmx Cv 

ʇʨʠ 

ʨʦʞʜ. 
2,25 2,4Ñ0,05 7,9 2,1Ñ0,05 10,0 3,75 3,8Ñ0,28 27,9 3,7Ñ0,11 11,7 

2 7,90 8,4Ñ0,21 9,6 7,4Ñ0,25 12,9 12,60 13,5Ñ0,3 8,5 11,7Ñ0,17 5,7 

4 14,55 15,7Ñ0,29 6,9 13,4Ñ0,19 5,4 17,95 18,7Ñ0,24 4,8 17,2Ñ0,19 4,3 

12 38,35 39,1Ñ0,27 2,6 37,6Ñ0,17 1,7 39,40 39,8Ñ0,19 1,9 39,0Ñ0,39 3,8 

18 41,10 - - 41,4Ñ0,59 5,3 43,40 - - 43,4Ñ0,3 2,6 

 

ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ, ʨʘʟʣʠʯʠʝ ʤʝ-

ʞʜʫ ʢʦʟʣʷʪʘʤʠ ʚʪʦʨʦʡ ʠ ʧʝʨʚʦʡ ʛʨʫʧʧ ʧʦ ʞʠ-

ʚʦʡ ʤʘʩʩʝ ʚʳʩʦʢʦ ʜʦʩʪʦʚʝʨʥʦ (ʈ>0,999). ʂ 

ʯʝʪʳʨʝʭʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ ʞʠʚʦʡ 

ʤʘʩʩʝ ʥʝʩʢʦʣʴʢʦ ʩʛʣʘʞʠʚʘʝʪʩʷ, ʭʦʪʷ ʠ ʩʦʭʨʘ-

ʥʷʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ 

ʢʦʟʣʠʢʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʧʨʝ-
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ʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʢʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʥʘ 

19,1%, ʫ ʢʦʟʦʯʝʢ ʨʘʟʣʠʯʠʝ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ 

ʩʦʩʪʘʚʠʣʦ 28,4%. ɺ ʯʝʪʳʨʝʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩ-

ʪʝ ʧʨʦʚʦʜʠʣʘʩʴ ʦʪʙʠʚʢʘ ʢʦʟʣʷʪ ʦʪ ʤʘʪʝʨʝʡ. ɺ 

ʧʦʩʣʝʜʫʶʱʝʤ, ʥʘʨʷʜʫ ʩ ʧʘʩʪʙʠʱʥʦʡ ʪʨʘʚʦʡ ʚ 

ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ, ʢʦʟʣʷʪʘ ʧʦʣʫʯʘʣʠ 

ʢʦʥʮʝʥʪʨʘʪʳ (100 ʛ ʥʘ ʛʦʣʦʚʫ) ʠ ʤʠʥʝʨʘʣʴʥʫʶ 

ʧʦʜʢʦʨʤʢʫ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʦʩʥʦʚʫ ʨʘʮʠʦʥʘ 

ʩʦʩʪʘʚʣʷʣʠ ʛʨʫʙʳʝ ʢʦʨʤʘ (ʩʝʥʦ ʣʶʮʝʨʥʦʚʦʝ ʠ 

ʨʘʟʥʦʪʨʘʚʥʦʝ) ʠ ʢʦʥʮʝʥʪʨʘʪʳ (ʢʫʢʫʨʫʟʘ, ʦʪ-

ʨʫʙʠ, ʷʯʤʝʥʴ ʠ ʞʤʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʢ ʛʦʜʦʚʘʣʦʤʫ ʚʦʟʨʘʩʪʫ ʨʘʟʣʠ-

ʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʢʦʟʣʷʪ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ 

ʩʛʣʘʜʠʣʠʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʛʦʜʦʚʘʣʦʤ ʚʦʟ-

ʨʘʩʪʝ ʢʦʟʣʠʢʠ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ 

ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʠ ʨʘʟʣʠʯʠʷ ʦʢʘ-

ʟʘʣʠʩʴ ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ (P<0,95), ʘ ʢʦʟʦʯʢʠ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʮ ʧʝʨ-

ʚʦʡ ʛʨʫʧʧʳ ʥʘ 3,7% ( ʈ>0,99). ʇʦʜʦʙʥʘʷ ʪʝʥ-

ʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʚʦʩʝʤʥʘʜʮʘʪʠʤʝʩʷʯ-

ʥʦʤ ʚʦʟʨʘʩʪʝ, ʢʦʛʜʘ ʢʦʟʦʯʢʠ ʦʙʝʠʭ ʛʨʫʧʧ ʜʦʩ-

ʪʠʛʣʠ ʞʠʚʦʡ ʤʘʩʩʳ 41,4-43,4ʢʛ, ʙʳʣʠ ʙʣʠʟʢʠ 

ʢ ʩʪʘʥʜʘʨʪʫ ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʞʠʚʦʡ 

ʤʘʩʩʝ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʞʠʚʦʡ 

ʤʘʩʩʳ ʢʦʟʣʷʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ ʙʳʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʥʘ ʥʘʯʘʣʴ-

ʥʳʭ ʵʪʘʧʘʭ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʪ.ʝ. 

ʧʨʠ ʨʦʞʜʝʥʠʠ, ʠ ʢʦʣʝʙʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 7,9-

27,9%. ɺʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʣʷʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ ʞʠʚʦʡ ʤʘʩʩʳ ʩ 

ʚʦʟʨʘʩʪʦʤ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ. ɺ 

ʮʝʣʦʤ ʚʦ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʧʝʨʠʦʜʳ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ ʞʠʚʦʡ ʤʘʩʩʳ ʢʦʟʣʷʪ ʚʘʨʴʠ-

ʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 2,6-27,9%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʦʨʘ ʧʦ 

ʞʠʚʦʡ ʤʘʩʩʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥ-

ʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʮʝ-

ʣʦʤ, ʢ ʚʦʟʨʘʩʪʫ ʧʝʨʚʦʡ ʩʣʫʯʢʠ ʢʦʟʦʯʢʠ, ʧʦʣʫ-

ʯʝʥʥʳʝ ʦʪ ʤʘʪʝʨʝʡ ʜʦ ʜʚʫʭʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ 

ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʫʩʪʫʧʘʶʪ ʩʚʝʨʩʪʥʠʮʘʤ, ʧʦʣʫ-

ʯʝʥʥʳʤ ʦʪ ʤʘʪʝʨʝʡ ʪʨʝʭʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ 

ʩʪʘʨʰʝ ʥʘ 3,8%. 
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ʇʀʊɸɽʄʓʍ ɺʆɼɸʄʀ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ʊɽʈɽʂ 

 

THE ACTIVITY OF THE PARASITIC SYSTEM LERNAEA ELEGANS  

MORPHA CTENOPHARYNGO DONTIS YIN, 1960 IN FISH IN PONDS FED  

BY THE BASIN W ATERS OF THE TEREK RI VER 
 

 

 
ɺ ʩʪʘʪʴʝ ʜʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʵʧʠʟʦʦʪʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʘʨʘʟʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʚʠʜʘ 

Lernaea elegans morpha ctenopharyngodontis Yin, 

1960 ʫ ʧʨʦʤʳʩʣʦʚʳʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ ʚ ʧʨʫ-

ʜʘʭ, ʧʠʪʘʝʤʳʭ ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨʝʢʠ ʊʝ-

ʨʝʢ, ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʟʝʨʢʘʣʴʥʦʛʦ 

ʢʘʨʧʘ, ʩʘʟʘʥʘ, ʙʝʣʦʛʦ ʠ ʯʝʨʥʦʛʦ ʘʤʫʨʘ, ʪʝʨʩʢʦʛʦ 

ʫʩʘʯʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʝʨʝʢ ʚʠʜ Lernaea elegans 

ʦʧʨʝʜʝʣʝʥ ʫ ʚʩʝʭ ʚʠʜʦʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʚ 

ʧʨʫʜʘʭ, ʧʠʪʘʝʤʳʭ ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨʝʢʠ 

ʊʝʨʝʢ ʩʦ ʩʣʘʙʦʡ, ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ. ʇʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʵʢʪʦ- ʠ 

ʵʥʜʦʧʘʨʘʟʠʪʘ Lernaea elegans ʫ ʚʩʝʭ ʚʠʜʦʚ, ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ, ʚ ʧʨʫʜʘʭ, ʧʠʪʘʝ-

ʤʳʭ ʚʦʜʘʤʠ ʨʝʢ ʊʝʨʝʢ, ʄʘʣʢʘ, ɹʘʢʩʘʥ, ʏʝʛʝʤ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʠʪʦʢʘ ʏʝʨʝʢ (ʀʀ ï 1-7 ʠ 8-

14 ʵʢʟ./ʰʪ.) ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʥʚʘʟʠʠ 

ʣʝʨʥʝʦʟʘ ʧʨʦʪʝʢʘʝʪ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʴʶ ʠʥʚʘʟʠʠ (15 ʠ ʙʦʣʝʝ ʵʢʟ./ʰʪ.), ʯʪʦ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʛʠʙʝʣʴʶ 90% ʠʭ ʤʘʣʴʢʦʚ ʠ ʤʦʣʦʜʠ 

1-2-ʭ ʣʝʪ, ʘ ʪʘʢʞʝ 65% ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. 

ʉʪʝʧʝʥʴ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʧʨʫʜʦʚ, ʧʠʪʘʝʤʳʭ 

ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨ. ʊʝʨʝʢ ʚ ʦʪʥʦʰʝʥʠʠ 

ʣʝʨʥʝʦʟʥʦʡ ʠʥʚʘʟʠʠ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ. 

ʀʥʜʝʢʩʳ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʨʝʢ ʊʝʨʝʢ, ʄʘʣ-

ʢʘ, ɹʘʢʩʘʥ, ʏʝʨʝʢ, ʏʝʛʝʤ, ɿʦʣʢʘ, ʄʘʣʘʷ ɿʦʣʢʘ 

ʪʦʢʩʠʢʘʥʪʘʤʠ ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʠ ʩʦʩʪʘʚʣʷʣʠ 

0,90-0,98. ɺʩʝ 100% ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʫʜʦʚ, 

ʧʠʪʘʝʤʳʝ ʚʦʜʘʤʠ ʵʪʦʛʦ ʙʘʩʩʝʡʥʘ, ʦʢʘʟʘʣʠʩʴ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʧʦ ʣʝʨʥʝʦʟʫ ʨʳʙ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʩʩʝʡʥ ʨʝʢʠ ʊʝʨʝʢ, ʚʦʜʘ, 
ʨʳʙʘ, ʧʨʫʜ, ʧʘʨʘʟʠʪʘʨʥʘʷ ʩʠʩʪʝʤʘ, ʧʘʨʘʟʠʪʠʯʝ-

ʩʢʠʝ ʢʦʧʝʧʦʜʳ, ʣʝʨʥʝʦʟ, ʚʠʜ, Lernea elegans, ʠʥʚʘ-

ʟʠʷ. 

The article provides information on the epizoo-

tic activity of the parasitic system of the species 

Lernaea elegans morpha ctenopharyngodontis Yin, 

1960 in commercial freshwater fish in ponds fed by 

the basin waters of the Terek river of different age-

related populations of mirror carp, common carp, 

white and black grass carp, and Terek barbell in 

the river basin. The Terek species Lernaea elegans 

was determined in all species of fish examined in 

ponds fed by the basin waters of the Terek River 

with a weak, medium, and high degree of invasive-

ness. According to quantitative values of the inten-

sity of invasion of ecto- and endoparasites Lernaea 

elegans in all species of studied commercial fish in 

ponds fed by the waters of the Terek, Malka, Bak-

san, and Chegem rivers, with the exception of the 

Cherek tributary (II  ï 1-7 and 8-14 ekz./pcs. ) the 

epizootic process of invasion of Lerneosis occurs 

with a high intensity of invasion (15 or more ekz./ 

pcs.), which is accompanied by the death of 90% of 

their fry and juveniles 1-2 years old, as well as 65% 

of adults. The degree of trouble of the ponds fed by 

the river basin waters. Terek in relation to Lerne-

osis infestation is directly dependent on the pollu-

tion index of water bodies. The water pollution in-

dices of the Terek, Malka, Baksan, Cherek, Che-

gem, Zolka, and M. Zolka rivers with toxicants 

were high and amounted to 0,90-0,98. All 100% of 

the fishery ponds fed by the waters of this basin 

turned out to be dysfunctional for fish lerneosis. 
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ɸʣʠʝʚʘ ʂʘʤʠʣʣʘ ɻʘʜʞʠʤʫʨʘʜʦʚʥʘ ï 

ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʩʢʦʡ 
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ɺʚʝʜʝʥʠʝ. ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʠ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚʠʜʘ Lernaea elegans 

morpha ctenopharyngodontis Yin, 1960 ʫ ʨʳʙ ʚ 

ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʝʨʝʢ, ʘ ʪʘʢʞʝ ʠʥʜʝʢʩʳ ʚʩʪʨʝ-

ʯʘʝʤʦʩʪʠ ʠ ʦʙʠʣʠʷ ʧʘʨʘʟʠʪʦʚ ʚʠʜʘ Lernaea 

elegans ʫ ʨʳʙ ʚʦʜʦʝʤʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʦʩʚʝʱʝʥʳ ʧʨʦʙʣʝʤʳ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʚʦʜʦ-

ʝʤʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʣʝʨʥʝʦʟʘ ʨʳʙ [1, 4, 6, 9].  

ʆʪʜʝʣʴʥʳʤʠ ʫʯʝʥʳʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʫ 

ʪʝʨʩʢʦʡ ʢʫʤʞʠ (ʨ. ʊʝʨʝʢ) ʚʠʜ Lernaea elegans 

ʩʨʝʜʠ 1-2-ʭ ʣʝʪʦʢ ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʵʢʩʪʝʥʩʠʚʥʦ-

ʩʪʴʶ ʠʥʚʘʟʠʠ 7,0-12,0% ʧʨʠ ʀʆ ï 1-18 ʵʢʟ./ʰʪ. 

ɺ ʨʝʯʥʦʤ ʙʘʩʩʝʡʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʨʳʙʦʚʦʜʥʳʭ 

ʧʨʫʜʘʭ ʶʛʘ ʈʌ ʫ ʨʳʙ ʧʘʨʘʟʠʪʠʨʫʶʪ 2 ʚʠʜʘ ʠʟ 

ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Lernaea. ʆʥʠ ʚ 

ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʦʙʣʘʜʘʶʪ, ʫʛʨʦ-

ʞʘʝʤʦʡ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʳʙ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [2, 5, 7 10].  

ʄʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚʠʜ 

Lernaea elegans ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫ-

ʨʝ 23-300ʉ ʧʨʠ ʧʦʤʦʱʠ ʩʚʦʠʭ ʪʚʝʨʜʳʭ ʛʦʣʦʚ-

ʥʳʭ ʚʳʨʦʩʪʦʚ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʥʘ ʢʦʞʫ ʠʣʠ 

ʞʘʙʨʳ, ʚ ʤʳʰʝʯʥʳʡ ʩʣʦʡ ʨʳʙ ʨʘʟʥʳʭ ʚʠʜʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʧʘ, ʢʘʨʘʩʷ, ʙʝʣʦʛʦ ʠ 

ʯʝʨʥʦʛʦ ʘʤʫʨʘ, ʛʜʝ ʥʘ ʤʝʩʪʝ ʣʦʢʘʣʠʟʘʮʠʠ ʧʘ-

ʨʘʟʠʪʘ ʦʙʨʘʟʫʶʪʩʷ ʛʣʫʙʦʢʠʝ ʷʟʚʳ, ʘʙʩʮʝʩʩʳ, 

ʩʚʠʱʠ, ʯʘʩʪʦ ʠʥʚʘʟʠʷ ʦʩʣʦʞʥʷʝʪʩʷ ʧʘʪʦʛʝʥ-

ʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ.  

ʇʨʠ ʣʝʨʥʝʦʟʝ ʨʳʙ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦ-

ʮʝʩʩ ʦʭʚʘʪʳʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ʨʳʙ, ʵʧʠ-

ʜʝʨʤʠʩ, ʜʝʨʤʫ ʠ ʤʳʰʮʳ. ʃʝʨʥʝʠ ʤʦʛʫʪ ʧʨʦ-

ʥʠʢʘʪʴ ʠ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ. ɼʣʷ ʛʠʙʝʣʠ 

ʤʘʣʴʢʦʚ ʨʳʙ ʜʦʩʪʘʪʦʯʥʦ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝ 2-3 

ʵʢʟ. ʨʘʯʢʦʚ, ʜʣʷ ʩʝʛʦʣʝʪʦʢ 15 ʠ ʙʦʣʝʝ ʵʢʟ. ʨʘʯ-

ʢʦʚ [3, 6, 8, 11-14]. 

ʎʝʣʴ ï ʠʟʫʯʝʥʠʝ ʫ ʨʳʙ ʚ ʧʨʫʜʘʭ, ʧʠʪʘʝʤʳʭ 

ʚʦʜʘʤʠ ʙʘʩʩʝʡʥʘ ʨ. ʊʝʨʝʢ, ʙʠʦʘʢʪʠʚʥʦʩʪʠ ʚʠ-

ʜʘ Lernea elegans morpha ctenopharyngodontis 

(Yin, 1960)  
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ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʝ ʨʳʙʳ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ çʇʨʘ-

ʚʠʣ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʝ-

ʩʥʦʚʦʜʥʦʡ ʨʳʙʳ ʠ ʨʘʢʦʚè, ʫʪʚʝʨʞʜʝʥʥʳʭ 

ɻʣʘʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʚʝʪʝʨʠʥʘʨʠʠ ʄʉʍ ʈʌ 

12 ʤʘʷ 1989 ʛ. ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʳ ʤʘ-

ʪʝʨʠʘʣʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦ-

ʜʠʤʳʭ ʚ ʧʨʫʜʘʭ, ʧʠʪʘʝʤʳʭ ʚʦʜʘʤʠ ʙʘʩʩʝʡʥʘ 

ʨʝʢʠ ʊʝʨʝʢ ʠ ʝʝ ʧʨʠʪʦʢʦʚ (ʄʘʣʢʘ, ɹʘʢʩʘʥ, ʏʝ-

ʨʝʢ, ʏʝʛʝʤ, ʄʘʣʢʘ ʠ ʜʨ.) ʧʦ ʤʝʪʦʜʫ ɺ.ɸ. ɼʦ-

ʛʝʣʷ (1970) [10]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚʩʝʛʦ ʙʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʦ 1000 ʰʪ. ʨʳʙʳ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʪ.ʝ. ʧʦ 200 ʵʢʟ. ʩʝʛʦʣʝʪʦʢ, 2-3-ʭ ʣʝʪʦʢ ʠ ʚʟʨʦʩ-

ʣʳʭ ʦʩʦʙʝʡ ʢʘʨʧʘ, ʩʘʟʘʥʘ, ʙʝʣʦʛʦ ʘʤʫʨʘ, ʯʝʨ-

ʥʦʛʦ ʘʤʫʨʘ, ʪʝʨʩʢʦʛʦ ʫʩʘʯʘ.  

ʄʝʪʦʜʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʧʨʠ ʥʘ-

ʨʫʞʥʦʤ ʦʩʤʦʪʨʝ ʵʪʠʭ ʚʠʜʦʚ ʨʳʙ, ʦʙʥʘʨʫʞʝʥ-

ʥʳʭ ʧʘʨʘʟʠʪʦʚ Lernaea elegans ʩʯʠʪʘʣʠ ʠ ʦʧ-

ʨʝʜʝʣʷʣʠ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʣʝʨʥʝʦʟʘ 

(%) ʚ ʨʘʟʨʝʟʝ ʚʠʜʘ ʨʳʙʳ ʠ ʧʨʫʜʦʚʦʛʦ ʚʦʜʦʝʤʘ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʵʢʟ./ʰʪ.) [2, 3, 6, 8, 

11-14].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʳʙ ʚ ʧʨʫʜʘʭ 

ʙʘʩʩʝʡʥʘ ʨ. ʊʝʨʝʢ ʧʦʜʚʝʨʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ 

çɹʠʦʤʝʪʨʠʷè. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʫʜʘʭ, ʧʠ-

ʪʘʝʤʳʭ ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨʝʢʠ ʊʝʨʝʢ ʠ ʝʝ 

ʧʨʠʪʦʢʦʚ (ʄʘʣʢʘ, ɹʘʢʩʘʥ, ʏʝʨʝʢ, ʏʝʛʝʤ, ʄʘʣ-

ʢʘ ʠ ʜʨ.) ʧʨʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ 

ʘʢʮʝʥʪʦʤ ʥʘ ʥʘʨʫʞʥʳʡ ʦʩʤʦʪʨ ʫ ʨʘʟʥʳʭ ʚʦʟ-

ʨʘʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʢʘʨʧʘ, ʩʘʟʘʥʘ, ʙʝʣʦʛʦ ʠ 

ʯʝʨʥʦʛʦ ʘʤʫʨʘ, ʪʝʨʩʢʦʛʦ ʫʩʘʯʘ ʵʢʪʦ- ʠ ʵʥʜʦ-

ʧʘʨʘʟʠʪ (ʚʠʜ Lernaea elegans) ʦʧʨʝʜʝʣʝʥ ʫ 

ʚʩʝʭ ʚʠʜʦʚ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚ ʨʳʙʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʧʨʫʜʘʭ, ʨʳʙ ʩʦ ʩʣʘʙʦʡ, ʩʨʝʜʥʝʡ ʠ ʚʳ-

ʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʠʥʚʘʟʠʠ (ʕʀ) ʣʝʨʥʝʦʟʘ (ʪʘʙʣ. 1). 

ʂʘʢ ʚʠʜʥʦ, ʣʝʨʥʝʦʟʥʘʷ ʠʥʚʘʟʠʷ ʫ ʦʙʳʢʥʦ-

ʚʝʥʥʦʛʦ ʢʘʨʧʘ, ʩʘʟʘʥʘ, ʙʝʣʦʛʦ ʠ ʯʝʨʥʦʛʦ ʘʤʫ-

ʨʘ, ʪʝʨʩʢʦʛʦ ʫʩʘʯʘ ʚ ʧʨʫʜʘʭ, ʧʠʪʘʝʤʳʭ ʙʘʩ-

ʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨʝʢʠ ʊʝʨʝʢ, ʚʩʪʨʝʯʘʝʪʩʷ ʩʦ 

ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ 

(ʕʀ) (8,0-15,0% ʠ 16% ʠ ʙʦʣʝʝ), ʩ ʧʨʠʪʦʢʘ 

ʄʘʣʢʘ ï ʩ ʚʳʩʦʢʦʡ ʕʀ (16% ʠ ʙʦʣʝʝ), ʩ ʧʨʠ-

ʪʦʢʘ ɹʘʢʩʘʥ ï ʩ ʚʳʩʦʢʦʡ ʕʀ (16% ʠ ʙʦʣʝʝ), ʩ 

ʧʨʠʪʦʢʘ ʏʝʛʝʤ ï ʩ ʚʳʩʦʢʦʡ ʕʀ (16% ʠ ʙʦʣʝʝ), 

ʩ ʧʨʠʪʦʢʘ ʏʝʨʝʢ ï ʩʦ ʩʣʘʙʦʡ ʠ ʩʨʝʜʥʝʡ ʕʀ 

(0,8-7,0 ʠ 8,0-15,0%), ʠʟ ʩʘʤʦʛʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʧʨʠʪʦʢʘ ɿʦʣʢʘ ï ʩ ʚʳʩʦʢʦʡ ʕʀ (16% ʠ ʙʦʣʝʝ), 

ʩ ʧʨʠʪʦʢʘ ʄʘʣʘʷ ɿʦʣʢʘ ï ʩ ʚʳʩʦʢʦʡ ʕʀ (16% 

ʠ ʙʦʣʝʝ) (ʪʘʙʣʠʮʘ 1).  

 
ʊʘʙʣʠʮʘ 1 ï ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚʠʜʘ Lernaea elegans ʫ ʨʳʙ ʚ ʧʨʫʜʘʭ,  

ʧʠʪʘʝʤʳʭ ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨʝʢʠ ʊʝʨʝʢ, % 
 

ʈʝʢʘ, ʧʠʪʘʶɦ ʘʷ 

ʧʨʫʜʳ 
ʂʘʨʧ ʉʘʟʘʥ ɹʝʣʳʡ ʘʤʫʨ ʏʝʨʥʳʡ ʘʤʫʨ ʊʝʨʩʢʠʡ ʫʩʘʯ 

ʊʝʨʝʢ 8,0-15,0 8,0-15,0 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 

ʄʘʣʢʘ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 

ɹʘʢʩʘʥ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 

ʏʝʛʝʤ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 

ʏʝʨʝʢ 0,8-7,0 0,8-7,0 8,0-15,0 8,0-15,0 8,0-15,0 

ɿʦʣʢʘ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 

ʄʘʣʘʷ ɿʦʣʢʘ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 16% ʠ ʙʦʣʝʝ 
 

ʇʨʠʤʝʯʘʥʠʝ: ʩʣʘʙʘʷ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (0,8-7,0%); ʩʨʝʜʥʷʷ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (8,0-15,0%); 

ʚʳʩʦʢʘʷ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (16% ʠ ʙʦʣʝʝ). 
 

ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʦʛʦ ʵʢʪʦ- ʠ ʵʥʜʦʧʘʨʘʟʠ-

ʪʘ, ʚʠʜ Lernaea elegans ʫ ʢʘʨʧʘ, ʩʘʟʘʥʘ, ʙʝʣʦʛʦ 

ʠ ʯʝʨʥʦʛʦ ʘʤʫʨʘ, ʪʝʨʩʢʦʛʦ ʫʩʘʯʘ ʚ ʧʨʫʜʘʭ, ʧʠ-

ʪʘʝʤʳʭ ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʩʘʤʦʡ ʨʝʢʠ ʊʝ-

ʨʝʢ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ (8-14 ʠ 15 ʠ ʙʦʣʝʝ 

ʵʢʟ./ʰʪ.), ʩ ʧʨʠʪʦʢʘ ʄʘʣʢʘ ï ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ (15 ʠ ʙʦʣʝʝ ʵʢʟ./ʰʪ.), 

ʩ ʧʨʠʪʦʢʘ ɹʘʢʩʘʥ ï ʩʦ ʩʣʘʙʦʡ ʠ ʩʨʝʜʥʝʡ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ (1-7 ʠ 8-14 ʵʢʟ./ʰʪ.), 

ʩ ʧʨʠʪʦʢʘ ʏʝʛʝʤ ï ʩ ʚrʩʦʢʦʡ ʕʀ (15 ʠ ʙʦʣʝʝ 

ʵʢʟ./ʰʪ.), ʩ ʧʨʠʪʦʢʘ ʏʝʨʝʢ ï ʩʦ ʩʣʘʙʦʡ ʠ ʩʨʝʜ-

ʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ (1-7 ʠ 8-14 

ʵʢʟ./ʰʪ.), ʩ ʧʨʠʪʦʢʘ ɿʦʣʢʘ ï ʩ ʚʳʩʦʢʦʡ ʕʀ 

(15 ʠ ʙʦʣʝʝ ʵʢʟ./ʰʪ.), ʩ ʧʨʠʪʦʢʘ ʄʘʣʘʷ ɿʦʣʢʘ ï 

ʩ ʚʳʩʦʢʦʡ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ (15 ʠ ʙʦ-

ʣʝʝ ʵʢʟ./ʰʪ.) (ʪʘʙʣʠʮʘ 2).  

ʇʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʠʥʚʘʟʠʠ ʵʢʪʦ- ʠ ʵʥʜʦʧʘʨʘʟʠʪʘ Lernaea 

elegans ʫ ʚʩʝʭ ʚʠʜʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʤʳʩʣʦ- 
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ʚʳʭ  ʨʳʙ,  ʚ  ʧʨʫʜʘʭ ʧʠʪʘʝʤʳʭ ʚʦʜʘʤʠ ʨʝʢ ʊʝ-

ʨʝʢ, ʄʘʣʢʘ, ɹʘʢʩʘʥ, ʏʝʛʝʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʨʠʪʦʢʘ ʏʝʨʝʢ (ʀʀ ï 1-7 ʠ 8-14 ʵʢʟ./ʰʪ.) ʵʧʠ-

ʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʥʚʘʟʠʠ ʣʝʨʥʝʦʟʘ ʧʨʦʪʝ-

ʢʘʝʪ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ (15 ʠ 

ʙʦʣʝʝ ʵʢʟ./ʰʪ.), ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʠʙʝʣʴʶ 

90% ʠʭ ʤʦʣʦʜʠ ʠ 65% ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. 

 
 

ʊʘʙʣʠʮʘ 2 ï ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚʠʜʘ Lernaea elegans ʫ ʨʳʙ ʚ ʧʨʫʜʘʭ,  

ʧʠʪʘʝʤʳʭ ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨʝʢʠ ʊʝʨʝʢ, ʵʢʟ./ʰʪ. 

 

ʈʝʢʘ, ʧʠʪʘʶʱʘʷ 

ʧʨʫʜʳ 
ʂʘʨʧ ʉʘʟʘʥ ɹʝʣʳʡ ʘʤʫʨ ʏʝʨʥʳʡ ʘʤʫʨ ʊʝʨʩʢʠʡ ʫʩʘʯ 

ʊʝʨʝʢ 8-14 8-14 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 8-14 

ʄʘʣʢʘ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 

ɹʘʢʩʘʥ 1-7 1-7 8-14 8-14 1-7 

ʏʝʛʝʤ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 

ʏʝʨʝʢ 8-14 8-14 1-7 1-7 8-14 

ɿʦʣʢʘ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 

ʄʘʣʘʷ ɿʦʣʢʘ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 15 ʠ ʙʦʣʝʝ 
 

ʇʨʠʤʝʯʘʥʠʝ: ʩʣʘʙʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (1-7 ʵʢʟ./ʰʪ.); ʩʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (8-14 ʵʢʟ./ʰʪ.); 

ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (15 ʠ ʙʦʣʝʝ ʵʢʟ./ʰʪ.) 

 

ʊʘʙʣʠʮʘ 3 ï ʉʪʝʧʝʥʴ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʧʨʫʜʦʚ, 

ʧʠʪʘʝʤʳʭ ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨʝʢʠ ʊʝʨʝʢ,  

ʚ ʦʪʥʦʰʝʥʠʠ ʣʝʨʥʝʦʟʥʦʡ ʠʥʚʘʟʠʠ ʨʳʙ 
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ʈ. ʊʝʨʝʢ 20 20 100 0,96 

ʈ. ʄʘʣʢʘ 14 14 100 0,94 

ʈ. ɹʘʢʩʘʥ 10 10 100 0,92 

ʈ. ʏʝʛʝʤ 12 12 100 0,96 

ʈ. ʏʝʨʝʢ 7 7 100 0,90 

ʈ. ɿʦʣʢʘ 16 16 100 0,98 

ʈ. ʄʘʣʘʷ 

ɿʦʣʢʘ 
13 13 100 0,98 

ʀʪʦʛʦ: 92 92 100 0,94 

 

ʂʨʠʪʝʨʠʠ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʧʨʫʜʦʚ, ʧʠʪʘʝ-

ʤʳʭ ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨ. ʊʝʨʝʢ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʣʝʨʥʝʦʟʥʦʡ ʠʥʚʘʟʠʠ, ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʨʠʪʦʢʦʚ ʪʦʢʩʠʢʘʥʪʘʤʠ, ʛʜʝ ʦʥʠ ʚ ʧʘʚʦʜʦʢ 

ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʠ ʩʦʩʪʘʚʣʷʣʠ 0,90-0,98. ɺʩʝ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʫʜʳ, ʧʠʪʘʝʤʳʝ ʚʦʜʘ-

ʤʠ ʨʨ. ʊʝʨʝʢ, ʄʘʣʢʘ, ɹʘʢʩʘʥ, ʏʝʨʝʢ, ʏʝʛʝʤ, 

ɿʦʣʢʘ ʠ ʄʘʣʘʷ ɿʦʣʢʘ, ʦʢʘʟʘʣʠʩʴ ʚ 100% ʩʣʫ-

ʯʘʷʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʧʦ ʣʝʨʥʝʦʟʫ ʨʳʙ 

(ʪʘʙʣʠʮʘ 3).  

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: ʧʘ-

ʨʘʟʠʪʦʣʦʛʠʷ, ʠʭʪʠʦʣʦʛʠʷ.  

ɿʘʢʣʶʯʝʥʠʝ. ʋ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʧʦʧʫ-

ʣʷʮʠʡ ʟʝʨʢʘʣʴʥʦʛʦ ʢʘʨʧʘ, ʩʘʟʘʥʘ, ʙʝʣʦʛʦ ʠ 

ʯʝʨʥʦʛʦ ʘʤʫʨʘ, ʪʝʨʩʢʦʛʦ ʫʩʘʯʘ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ʊʝʨʝʢ ʚʠʜ Lernaea elegans morpha 

ctenopharyngodontis Yin, 1960 ʦʧʨʝʜʝʣʝʥ ʫ 

ʚʩʝʭ ʚʠʜʦʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʚ ʧʨʫʜʘʭ, ʧʠ-

ʪʘʝʤʳʭ ʚʦʜʘʤʠ ʨʝʢʠ ʊʝʨʝʢ ʩʦ ʩʣʘʙʦʡ, ʩʨʝʜ-

ʥʝʡ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠʥ-

ʚʘʟʠʡ ʣʝʨʥʝʦʟʘ. 

ʂʨʠʪʝʨʠʠ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʧʨʫʜʦʚ, ʧʠʪʘʝ-

ʤʳʭ ʙʘʩʩʝʡʥʦʚʳʤʠ ʚʦʜʘʤʠ ʨ. ʊʝʨʝʢ, ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʣʝʨʥʝʦʟʥʦʡ ʠʥʚʘʟʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷ-

ʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʨʠʪʦʢʦʚ ʪʦʢʩʠʢʘʥʪʘʤʠ, ʛʜʝ ʦʥʠ ʚ ʧʘʚʦʜʦʢ 

ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʠ ʩʦʩʪʘʚʣʷʣʠ 0,90-0,98. ɺʩʝ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʫʜʳ, ʧʠʪʘʝʤʳʝ ʚʦʜʘ-

ʤʠ ʨʨ. ʊʝʨʝʢ, ʄʘʣʢʘ, ɹʘʢʩʘʥ, ʏʝʨʝʢ, ʏʝʛʝʤ, 

ɿʦʣʢʘ ʠ ʄʘʣʘʷ ɿʦʣʢʘ, ʦʢʘʟʘʣʠʩʴ ʚ 100% ʩʣʫ-

ʯʘʷʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʧʦ ʣʝʨʥʝʦʟʫ ʨʳʙ.  
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ʈʆʃʔ ɸʃʃɸʅʊʆʀʅɸ ɺ ɸɼɸʇʊɸʎʀʀ ʈɸʉʊɽʅʀʁ  

ʉɽʄɽʁʉʊɺɸ BORAGINACEAE  

 

THE ROLE OF ALLANTOIN IN THE ADAPTATION OF PLANTS  

IN THE BORAG INACEAE FAMILY  
 

 

 
ɸʣʣʘʥʪʦʠʥ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʚʪʦʨʠʯʥʦʛʦ 

ʤʝʪʘʙʦʣʠʟʤʘ ʨʘʩʪʝʥʠʡ ʠ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʸʥʥʫʶ 

ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʟʘ-

ʱʠʪʝ ʦʪ ʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ. ɺ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ 

ʨʦʣʠ ʘʣʣʘʥʪʦʠʥʘ ʚ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ 

ʚʠʜʦʚ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʷʩʥʝʥʠʝ ʤʝʭʘ-

ʥʠʟʤʘ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʚ ʥʘʜʟʝʤʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ 

ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʆʙʲʝʢʪʘ-

ʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʦʢʦʧʥʠʢ ʰʝʨʰʘʚʳʡ 

(Symphytum asperum), ʦʢʦʧʥʠʢ ʢʘʚʢʘʟʩʢʠʡ 

(Symphytum caucasicum), ʩʠʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Echium vulgare) ʠ ʤʝʜʫʥʠʮʘ ʤʷʛʢʘʷ (Pulmonaria 

mollis), ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʚʳʩʦ-

ʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

ʧʦ ʧʣʦʱʘʜʠ ʧʠʢʘ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʚʥʝʰʥʝʛʦ 

ʩʪʘʥʜʘʨʪʘ. ʅʘ ʧʨʠʤʝʨʝ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ 

Boraginaceae ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʥʪʝʟ ʠ ʥʘʢʦʧ-

ʣʝʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʚʠʜʦʩʧʝ-

ʮʠʬʠʯʥʦ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ 

ʧʦʯʚʝ, ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʘʜʢʦʚ ʠ ʦʩʚʝʱʸʥʥʦʩʪʠ. 

ʅʘʢʦʧʣʝʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʚ ʧʦʙʝʛʘʭ ʠ ʢʦʨʥʷʭ ʤʠ-

ʥʠʤʘʣʴʥʦ ʚ ʬʘʟʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʚ 

ʢʦʨʥʷʭ, ʢʘʢ ʤʝʩʪʝ ʩʠʥʪʝʟʘ ʘʣʣʘʥʪʦʠʥʘ, ʧʨʝ-

ʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʧʦʙʝʛʘʭ. 

ʋʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʚ ʢʦʨʥʷʭ ʩʥʠ-

ʞʘʝʪʩʷ ʚ ʨʷʜʫ S. asperum Ԉ S. caucasicum Ԉ 

P. mollis Ԉ ɽ. vulgare, ʘ ʚ ʧʦʙʝʛʘʭ S. asperum Ԉ 

P. mollis Ԉ ɽ. vulgare Ԉ S. caucasicum.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʘʥʪʦʠʥ, Symphytum as-
perum, Symphytum caucasicum, Echium vulgare, 

Pulmonaria mollis, ʘʜʘʧʪʘʮʠʷ, ʩʪʨʝʩʩ-ʬʘʢʪʦʨʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ. 

Allantoin is a product of the secondary metabol-

ism of plants and plays certain a role in the control 

of cell proliferation, protection against extreme 

environmental factors. In connection with the in-

sufficient study of the role of allantoin in the adap-

tation of plants of different species, it is urgent to 

elucidate the mechanism of accumulation of allan-

toin in the aboveground and underground organs 

of plants growing under various environmental 

conditions. The objects of study were rough comf-

rey (Symphytum asperum), ʩaucasian comfrey 

(Symphytum caucasicum), blueweed (Echium vul-

gare), and soft lungwort (Pulmonaria mollis), 

growing on the territory of the Kabardino-

Balkarian Republic under various environmental 

conditions. Allantoin was quantified by high per-

formance liquid chromatography over the peak 

area using an external standard method. Using the 

example of species of the family Boraginaceae, it 

was found that the synthesis and accumulation of 

allantoin in plant organs is species-specific and 

depends on the nitrogen content in the soil, tem-

perature, precipitation, and light exposure. The 

accumulation of allantoin in shoots and roots is 

minimal in the fruiting phase and maximum at the 

end of the growing season. The content of allantoin 

in the roots, as a place of synthesis of allantoin, 

exceeds the same indicator in the shoots. In gener-

al, the level of allantoin accumulation in the roots 

decreases in the series S. asperum Ԉ S. caucasicum 

Ԉ P. mollis Ԉ E. vulgare and in the shoots of S. as-

perum Ԉ P. mollis Ԉ E. vulgare Ԉ S. caucasicum. 

 

 

 

Key words: allantoin, Symphytum asperum, 
Symphytum caucasicum, Echium vulgare, Pulmona-

ria mollis, adaptation, stress factors, ecological 

strategy. 
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ɺʚʝʜʝʥʠʝ. ɸʣʣʘʥʪʦʠʥ (5-ʫʨʝʠʜʦʛʠʜʘʥʪʦʠʥ 

ʠʣʠ ʛʣʠʦʢʩʘʣʠʣʜʚʫʤʦʯʝʚʠʥʘ) ʩʠʥʪʝʟʠʨʫʝʪʩʷ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ɺʧʝʨʚʳʝ ʘʣ-

ʣʘʥʪʦʠʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʢʦʨʥʷʭ ʦʢʦʧʥʠʢʘ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ (Symphytum officinale L.). ʅʘ-

ʣʠʯʠʝ ʘʣʣʘʥʪʦʠʥʘ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Boraginaceae (Pulmonaria 

officinalis, P. mollis, Cynoglossum officinale) 

[1].  

ɸʣʣʘʥʪʦʠʥ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʚʪʦʨʠʯʥʦ-

ʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʨʘʩʪʝʥʠʡ ʠ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʸʥ-

ʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘ-

ʮʠʠ, ʟʘʱʠʪʝ ʦʪ ʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢ-

ʪʦʨʦʚ ʩʨʝʜʳ [2-4]. ʇʦʜʪʚʝʨʞʜʝʥʦ ʥʘʢʦʧʣʝʥʠʝ 

ʘʣʣʘʥʪʦʠʥʘ ʨʘʩʪʝʥʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ 

[5-7], ʭʦʣʦʜʘ [8], ʚʳʩʦʢʦʡ ʟʘʩʦʣʝʥʥʦʩʪʠ [9], 

ʜʝʬʠʮʠʪʝ ʘʟʦʪʘ ʚ ʧʦʯʚʝ [10].  

ɺ ʦʩʥʦʚʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʘʣʣʘʥʪʦʠʥʘ ʣʝʞʠʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦʣʠʬʝ-

ʨʘʮʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʥɹʳʝ 

ʩʚʦʡʩʪʚʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ ʢʦʤ-

ʧʦʥʝʥʪʦʤ ʩʨʝʜʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ ʢʦʞʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ [11]. ɸʣʣʘʥʪʦʠʥ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ ʙʣʦʢʠʨʫʝʪ ʪʝʣʦʤʝʨʘʟʫ ʠ ʠʥʜʫʮʠ-

ʨʫʝʪ ʘʧʦʧʪʦʟ ʚ ʨʘʢʦʚʳʭ ʢʣʝʪʢʘʭ, ʥʘ ʯʝʤ ʦʩʥʦ-

ʚʘʥʘ ʬʠʪʦʪʝʨʘʧʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʧʫʭʦʣʝʚʦ-

ʛʦ ʧʨʦʮʝʩʩʘ [12]. ɸʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ ʘʥʪʠʤʫ-

ʪʘʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʘʣʣʘʥʪʦʠʥʘ ʧʦʟʚʦʣʷʶʪ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ, ʚʚʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʫʜʦʙʨʝʥʠʡ ʠ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ [13]. 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʣʣʘʥʪʦʠʥʘ ʚ ʢʦʨʥʝʚʠ-

ʱʘʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʬʦʪʦʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ 

ʘʣʣʘʥʪʦʠʥʘʟʳ ʧʨʠ ʫʩʠʣʝʥʠʠ ʦʩʚʝʱʝʥʠʷ [14].  

ʅʘʢʦʧʣʝʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʚ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ 

ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʘ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʬʘʟʳ ʨʘʟʚʠʪʠʷ [15].  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʪʝʦʨʝʪʠʯʝʩʢʫʶ 

ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʝʪ ʚʳʷʩʥʝ-

ʥʠʝ ʤʝʭʘʥʠʟʤʘ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʚ 

ʥʘʜʟʝʤʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠ̫ ʭ.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙ̡-

ʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʧʦʙʝʛʠ ʠ ʢʦʨʥʠ 

ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ ɹʫʨʘʯʥʠʢʦʚʳʝ ï ʦʢʦʧʥʠʢʘ 

ʰʝʨʰʘʚʦʛʦ (Symphytum asperum), ʦʢʦʧʥʠʢʘ 

ʢʘʚʢʘʟʩʢʦʛʦ (Symphytum caucasicum), ʩʠʥʷʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Echium vulgare) ʠ ʤʝʜʫʥʠʮʳ 

ʤʷʛʢʦʡ (Pulmonaria mollis). ʆʪʙʦʨ ʤʘʪʝʨʠʘʣʘ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʬʘʟʘʭ ʮʚʝʪʝʥʠʷ, ʧʣʦʜʦʥʦʰʝ-

ʥʠʷ ʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ. ʇʨʦʙʦʧʦʜ-

ʛʦʪʦʚʢʘ ʚʢʣʶʯʘʣʘ ʠʟʤʝʣʴʯʝʥʠʝ ʢʦʨʥʝʡ ʠ ʧʦ-

ʙʝʛʦʚ, ʵʢʩʪʨʘʢʮʠʶ ʚ ʩʤʝʩʠ ʩʧʠʨʪʘ ʠ ʚʦʜʳ, 

ʬʠʣʴʪʨʘʮʠʶ. ɸʥʘʣʠʟ ʘʣʣʘʥʪʦʠʥʘ ʦʩʫʱʝʩʪʚʣʷ-

ʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʘʣʣʘʥ-

ʪʦʠʥʘ ʧʨʦʚʦʜʠʣʠ ʧʫʪʸʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʨʝ-

ʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ ʩʦ 

ʚʨʝʤʝʥʝʤ ʫʜʝʨʞʠʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦ-

ʨʘ ʘʣʣʘʥʪʦʠʥʘ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʘʣʣʘʥʪʦʠʥʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʣʦʱʘʜʠ ʧʠʢʘ, ʠʩ-

ʧʦʣʴʟʫʷ ʤʝʪʦʜ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ [16]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʚʳʷʚʣʝ-

ʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ 

ʚ ʢʦʨʥʷʭ ʠ ʧʦʙʝʛʘʭ ʨʘʩʪʝʥʠʡ ʥʘʤʠ ʚʳʜʝʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʫʤʤʘ 

ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʚʳʩʦʪʘ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ 

(ʪʘʙʣ. 1).  
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ʊʘʙʣʠʮʘ 1 ï ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʝʩʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ 

 

ɺʠʜ 
 ̄

ʫʯʘʩʪʢʘ 

ʉʨʝʜʥʷʷ  

ʪʝʤʧʝʨʘʪʫʨʘ  

ʟʘ ʧʝʨʠʦʜ  

ʚʝʛʝʪʘʮʠʠ, 
ʦ
ʉ 

ʉʫʤʤʘ ʦʩʘʜʢʦʚ  

ʟʘ ʧʝʨʠʦʜ  

ʚʝʛʝʪʘʮʠʠ,  

ʤʤ 

ɺʳʩʦʪʘ,  

ʤ ʥ. ʫ. ʤ. 
ɻʫʤʫʩ, % 

P. mollis 1 16,96 408,8 847 2,83 

2 10,25 346,7 2380 3,11 

3 16,62 402,6 264 3,25 

4 16,96 408,8 830 2,64 

S. caucasicum 5 16,82 380,5 570 3,27 

6 18,28 350,6 255 3,73 

7 19,43 315,2 848 3,86 

8 19,16 327,2 680 3,32 

S. asperum 9 18,31 320,2 514 2,80 

10 16,37 408,8 880 6,44 

11 11,30 364,1 1120 2,54 

12 18,12 332,3 260 2,23 

ɽ. vulgare 13 17,52 390,8 226 3,57 

14 18,38 328,4 1128 0,78 

15 14,43 397,1 620 3,02 

16 18,02 360,4 648 6,15 

 

ɼʣʷ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʴʶ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʣʣʘʥ-

ʪʦʠʥʘ, ʢʘʢ ʚ ʧʦʜʟʝʤʥʳʭ, ʪʘʢ ʠ ʥʘʜʟʝʤʥʳʭ ʦʨ-

ʛʘʥʘʭ ʨʘʩʪʝʥʠʡ, ʚ ʬʘʟʝ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʚ ʢʦʥʮʝ 

ʦʩʝʥʠ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʢʦʨʥʷʭ S. asperum, ʘ 

ʥʘʠʤʝʥʴʰʝʝ ï ʚ ʢʦʨʥʷʭ P. mollis (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ, % ʦʪ ʘʙʩ. ʩ.ʚ., ʚ ʬʘʟʳ ʮʚʝʪʝʥʠʷ (ʘ), 

ʧʣʦʜʦʥʦʰʝʥʠʷ (ʙ) ʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ (ʚ): 
1-4 ï P.mollis, 5-8 ï S. caucasicum, 9-12 ï S. asperum, 13-16 ï E. vulgare 
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ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʨʝʜʥʝʝ 
ʩʦʜʝʨʞʘʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʚ ʧʦʙʝʛʘʭ ʠ ʢʦʨʥʷʭ 
P. mollis, S. caucasicum, S. asperum ʠ ɽ. vulgare 
ʩʥʠʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1,23-1,60 ʠ 1,13-
1,40 ʨʘʟʘ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʩʦʜʝʨʞʘʥʠʝ ʘʣ-
ʣʘʥʪʦʠʥʘ ʚ ʢʦʨʥʷʭ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʬʘʟʦʡ ʧʣʦʜʦʥʦʰʝʥʠʷ: P. mollis ï ʚ 
1,53, S. caucasicum ï ʚ 2,14, S. asperum ï ʚ 2,05 
ʨʘʟʘ. ʋ ʩʠʥʷʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʷʚʣʷʶʱʝʛʦʩʷ 
ʤʦʥʦʢʘʨʧʠʢʦʤ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʦʧʨʝʜʝ-
ʣʷʣʩʷ. ɺ ʮʝʣʦʤ, ʫʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥ-
ʪʦʠʥʘ ʚ ʢʦʨʥʷʭ ʩʥʠʞʘʝʪʩʷ ʚ ʨʜ̫ʫ S. asperumԈ 
S. caucasicum Ԉ P. mollis Ԉ ɽ. vulgare, ʘ ʚ ʧʦ-
ʙʝʛʘʭ S. asperum Ԉ P. mollis Ԉ ɽ. vulgare Ԉ 
S. caucasicum. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫ-
ʶʪʩʷ ʩ ʠʤʝʶʱʠʤʠʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 
ʩʚʝʜʝʥʠʷʤʠ ʦ ʥʘʢʦʧʣʝʥʠʠ ʘʣʣʘʥʪʦʠʥʘ ʦʩʝʥʴʶ 
ʚ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ, ʛʜʝ ʦʥ ʭʨʘʥʠʪʩʷ ʜʦ ʥʘʯʘʣʘ 
ʚʝʛʝʪʘʮʠʠ [15, 17].  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ 
ʩʦʜʝʨʞʘʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʚ ʧʦʙʝʛʘʭ ʠ ʢʦʨʥʷʭ ʩ 
ʪʝʤʧʝʨʘʪʫʨʦʡ, ʦʩʘʜʢʘʤʠ, ʫʨʦʚʥʝʤ ʦʩʚʝʱʸʥʥʦ-
ʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ. ɺ ʧʦʙʝʛʘʭ ʤʝʜʫʥʠ-
ʮʳ ʤʷʛʢʦʡ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦ-
ʜʝʨʞʘʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʦʩʘʜ-
ʢʘʤʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ, ʫʤʝʨʝʥʥʘʷ, ʩ ʘʟʦʪʦʤ ʚ 
ʧʦʯʚʝ ï ʚʳʩʦʢʘʷ. ɺ ʬʘʟʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʚʷʟʴ 
ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʦʩ-
ʚʝʱʸʥʥʦʩʪʴʶ ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʟ-
ʨʷʜ ʟʘʤʝʪʥʦʡ ʠ ʫʤʝʨʝʥʥʦʡ, ʚʳʩʦʢʘʷ ʩʚʷʟʴ ʩ 
ʘʟʦʪʦʤ ʚ ʧʦʯʚʝ ʩʦʭʨʘʥʷʝʪʩʷ.  
ɺ ʧʦʙʝʛʘʭ ʦʢʦʧʥʠʢʘ ʢʘʚʢʘʟʩʢʦʛʦ ʚ ʬʘʟʝ 

ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʘʣʣʘʥ-
ʪʦʠʥʘ ʩʣʘʙʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, 
ʦʩʘʜʢʘʤʠ ʠ ʦʩʚʝʱʸʥʥʦʩʪʴʶ, ʥʦ ʟʘʤʝʪʥʦ ï ʩ 
ʘʟʦʪʦʤ. ɺ ʧʦʙʝʛʘʭ ʦʢʦʧʥʠʢʘ ʰʝʨʰʘʚʦʛʦ ʚ ʬʘ-
ʟʫ ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʦʪʤʝʯʝʥʘ ʩʣʘʙʘʷ 
ʩʚʷʟʴ ʩʦ ʚʩʝʤʠ ʠʟʫʯʘʝʤʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 
ʬʘʢʪʦʨʘʤʠ, ʢʨʦʤʝ ʦʩʘʜʢʦʚ. ɺ ʧʦʙʝʛʘʭ ʩʠʥʷʢʘ 
ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʴ 
ʩʦʜʝʨʞʘʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ 
ʦʩʘʜʢʘʤʠ ʚʳʩʦʢʘʷ, ʩ ʦʩʚʝʱʸʥʥʦʩʪʴʶ ʠ ʘʟʦʪʦʤ 
ï ʫʤʝʨʝʥʥʘʷ; ʚ ʬʘʟʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʚʷʟʴ ʥʘ-
ʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʦʩʘʜ-
ʢʘʤʠ ʩʥʠʞʘʝʪʩʷ, ʘ ʩ ʘʟʦʪʦʤ ï ʧʦʚʳʰʘʝʪʩʷ.  
ɺ ʢʦʨʥʷʭ ʤʝʜʫʥʠʮʳ ʤʷʛʢʦʡ ʚ ʬʘʟʝ ʮʚʝʪʝ-

ʥʠʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦʜʝʨʞʘʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʩ 
ʪʝʤʧʝʨʘʪʫʨʦʡ, ʦʩʘʜʢʘʤʠ ʠ ʘʟʦʪʦʤ ʚʳʩʦʢʘʷ, ʘ ʩ 

ʦʩʚʝʱʸʥʥʦʩʪʴʶ ï ʟʘʤʝʪʥʘʷ. ɺ ʬʘʟʝ ʧʣʦʜʦʥʦ-
ʰʝʥʠʷ ʩʚʷʟʴ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʩ ʪʝʤʧʝ-
ʨʘʪʫʨʦʡ ʠ ʦʩʘʜʢʘʤʠ ʩʥʠʞʘʝʪʩʷ ʜʦ ʫʤʝʨʝʥʥʦʡ, 
ʩ ʦʩʚʝʱʸʥʥʦʩʪʴʶ ï ʜʦ ʩʣʘʙʦʡ, ʩ ʘʟʦʪʦʤ ï ʧʦ-
ʚʳʰʘʝʪʩʷ ʜʦ ʚʝʩʴʤʘ ʚʳʩʦʢʦʡ.  
ɺ ʢʦʨʥʷʭ ʦʢʦʧʥʠʢʘ ʢʘʚʢʘʟʩʢʦʛʦ ʚ ʬʘʟʝ ʮʚʝ-

ʪʝʥʠʷ ʩʚʷʟʴ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʩ ʪʝʤʧʝ-
ʨʘʪʫʨʦʡ, ʦʩʘʜʢʘʤʠ, ʘʟʦʪʦʤ ʩʣʘʙʘʷ, ʘ ʩ ʦʩʚʝ-
ʱʸʥʥʦʩʪʴʶ ï ʟʘʤʝʪʥʘʷ. ɺ ʬʘʟʝ ʧʣʦʜʦʥʦh ʝʥʠʷ 
ʫʩʠʣʠʚʘʝʪʩʷ ʩʚʷʟʴ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʚ 
ʢʦʨʥʷʭ ʩ ʦʩʘʜʢʘʤʠ ʠ ʘʟʦʪʦʤ ʚ ʧʦʯʚʝ. 
ɺ ʢʦʨʥʷʭ ʦʢʦʧʥʠʢʘ ʰʝʨʰʘʚʦʛʦ ʚ ʬʘʟʳ ʮʚʝ-

ʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʘʣʣʘʥʪʦʠ-
ʥʘ ʩʣʘʙʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʦʩʚʝ-
ʱʸʥʥʦʩʪʴʶ, ʘ ʩ ʦʩʘʜʢʘʤʠ ʠ ʘʟʦʪʦʤ ï ʟʘʤʝʪʥʦ. 
ɺ ʢʦʨʥʷʭ ʩʠʥʷʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʬʘʟʝ ʮʚʝ-
ʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʚʷʟʴ ʩʦʜʝʨʞʘʥʠʷ ʘʣ-
ʣʘʥʪʦʠʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʣʘʙʘʷ, ʩ ʦʩʚʝʱʸʥ-
ʥʦʩʪʴʶ ï ʫʤʝʨʝʥʥʘʷ, ʩ ʘʟʦʪʦʤ ï ʚʝʩʴʤʘ ʚʳʩʦ-
ʢʘʷ, ʩ ʦʩʘʜʢʘʤʠ ï ʦʪ ʩʣʘʙʦʡ ʜʦ ʫʤʝʨʝʥʥʦʡ.  
ʆʩʦʙʝʥʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ S- ʠ R-ʧʨʠʟʥʘʢʘʭ ʵʢʦʣʦʛʠʯʝ-
ʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ. ʉʦʜʝʨʞʘʥʠʝ 
ʘʣʣʘʥʪʦʠʥʘ ɈɔɍɖɆɗɘɆɋɘ ɗ ɓɆɖɆɗɘɆɓɎɋɒ 
ɗɘɖɋɗɗɆ. ȵʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ 
ʠ ʩʪʝʙʣʷʭ ʘʟʦʪʘ ʠ ʘʙʩʮʠʟʦʚʦʡ ʢʠʩʣʦʪʳ ʦʙʫ-
ʩʣʦʚʣʝʥʦ ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʣ-
ʣʘʥʪʦʠʥʘ [18, 19]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜ-
ʪʚʝʨʞʜʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʘʣʣʘʥʪʦʠʥʘ ʚ ʥʝʬʝʨ-
ʤʝʥʪʘʪʠʚʥʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʝ ʘʜʘʧ-
ʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘʤ.  
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: ʵʢʦ-

ʣʦʛʠʷ ʠ ʬʠʟʠʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ.  
ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʧʨʠʤʝʨʝ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ 

Boraginaceae ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʥʪʝʟ ʠ ʥʘʢʦ-
ʧʣʝʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʚʠʜʦʩ-
ʧʝʮʠʬʠʯʥʦ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ 
ʧʦʯʚʝ, ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʘʜʢʦʚ ʠ ʦʩʚʝɦ ʸʥʥʦʩʪʠ. 
ʅʘʢʦʧʣʝʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʚ ʧʦʙʝʛʘʭ ʠ ʢʦʨʥʷʭ 
ʤʠʥʠʤʘʣʴʥʦ ʚ ʬʘʟʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʘʣ-
ʣʘʥʪʦʠʥʘ ʚ ʢʦʨʥʷʭ, ʢʘʢ ʤʝʩʪʝ ʝʛʦ ʩʠʥʪʝʟʘ, 
ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʧʦʙʝ-
ʛʘʭ. ɺ ʮʝʣʦʤ ʫʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʘʥʪʦʠʥʘ 
ʚ ʢʦʨʥʷʭ ʩʥʠʞʘʝʪʩʷ ʚ ʨʷʜʫ S. asperum Ԉ 
S. caucasicum Ԉ P. mollis Ԉ ɽ. vulgare, ʘ ʚ ʧʦ-
ʙʝʛʘʭ S. asperum Ԉ P. mollis Ԉ ɽ. vulgare Ԉ 
S. caucasicum.  
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ɺ ʋʉʃʆɺʀʗʍ ʇʈʆʄʓʐʃɽʅʅʆʁ ʊɽʍʅʆʃʆɻʀʀ 

 

IMMUNOBIOLOGICAL REACTIVITY OF THE ORGANISM OF GROWING  

BODIES UNDER INFLUENCE OF BIOLOGICALLY ACTIVE SUBSTANCES  

UNDER THE CONDITIONS OF INDUSTRIAL TECHNOLOGY  
 

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʝʥʠʷ ʠʤ-

ʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʪʝʣʦʢ ʚ ʪʝʯʝʥʠʝ ʠʭ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʚʠʪʘʤʠʥʘ ɸ ʠ ʪʨʠʚʠʪʘʤʠʥʘ (ʚʠʪʘ-

ʤʠʥ ɸ, ɼ3, ɽ). 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʚʦ ʚʩʝʭ ʟʚʝʥʴʷʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʥʘʨʷʜʫ ʩ ʥʝʨʚʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ, ʧʨʠʥʠʤʘ-

ʝʪ ʫʯʘʩʪʠʝ ʠ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʜʥʘʢʦ, ʝʝ ʠʟ-

ʤʝʥʝʥʠʝ ʧʨʠ ʵʪʦʤ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠʟʫ-

ʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ.  

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʜʠʥʘ-

ʤʠʢʫ ʙʝʣʢʦʚ ʠ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʪʝʣʦʢ ʚ ʪʝʯʝʥʠʝ ʠʭ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʚʠʪʘʤʠʥʥʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ. 

ʀʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘ-

ʥʠʟʤʘ ʪʝʣʦʢ ʚ ʪʝʯʝʥʠʝ ʩʪʘʥʦʚʣʝʥʠʷ ʫ ʥʠʭ ʧʦʣʦ-

ʚʦʡ ʬʫʥʢʮʠʠ ʢʦʣʝʙʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝ-

ʥʝʥʠʝʤ ʠʭ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʣʦʢ, ʙʝʣʢʦʚʳʝ ʬʨʘʢʮʠʠ, 

ʚʠʪʘʤʠʥʳ, ʧʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ, ʪʝʣʢʠ. 

The article is devoted to the study of changes in 

the immunobiological reactivity of heifers during 

puberty under the influence of vitamin A and trivi-

tamine (vitamin A, D3, E). 

 The relevance of the study lies in the fact that 

in all parts of the reproductive process, along with 

the nervous and endocrine, the immune system also 

takes part, however, its change in this case and un-

der the influence of biotechnological controls for 

reproduction is not well understood. 

 The purpose of our research is to study the dy-

namics of proteins and protein fractions in the 

blood serum of heifers during their puberty under 

the influence of individual vitamin preparations. 

 The immunobiological reactivity of the heifers 

during the formation of their sexual function fluc-

tuated accordingly with a change in their hormonal 

status. 

  

 

 

 

Key words: protein, protein fractions, vitamins, 

puberty, heifers. 
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ʘʢʪʠʚʥʦʩʪʴ ʫ ʥʠʭ ʞʝʣʝʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ 

ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʷʠʯʥʠʢʦʚ, ʛʦʨʤʦʥʳ ʢʦʪʦʨʳʭ 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʛʦʨʤʦʥʘʤʠ ʜʨʫʛʠʭ ʞʝʣʝʟ ʠ 

ʤʝʭʘʥʠʟʤʘʤʠ, ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷ-

mailto:taova_m@mail.ru
mailto:taova_m@mail.ru
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ʥʠʝ ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʫʩʠʣʠʚʘʷ ʧʨʦʮʝʩʩʳ 

ʘʩʩʠʤʠʣʷʮʠʠ ʠ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʤʫ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʨʛʘʥʠʟʤʘ [4]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʍʦ-

ʟʷʡʩʪʚʘ, ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ. ʋʨʦʚʝʥʴ ʢʦʨʤʣʝʥʠʷ ʧʦʜʦʧʳʪ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣ ʦʜʠʥʘʢʦʚʳʤ. 

ɺʩʝ ʚʠʜʳ ʢʦʨʤʦʚ ʧʦʜʚʦʟʠʣʠʩʴ ʥʘ ʬʝʨʤʫ ʠ 

ʩʢʘʨʤʣʠʚʘʣʠʩʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʨʤʫʰ-

ʢʘʭ.  

ʇʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘ-

ʥʘ ʠʟ ʪʝʣʦʢ 5-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʪʝʯʝʥʠʝ 

ʩʪʘʥʦʚʣʝʥʠʷ ʫ ʥʠʭ ʧʦʣʦʚʳʭ ʬʫʥʢʮʠʡ (ʩ 5 ʧʦ 

13-ʠ ʤʝʩʷʮ) ʠʤ ʝʞʝʤʝʩʷʯʥʦ ʚʚʦʜʠʣʠ ʤʘʩʣʷ-

ʥʳʡ ʨʘʩʪʚʦʨ ʚʠʪʘʤʠʥʘ ɸ (ʚʥʫʪʨʠʤʳʰʝʯʥʦ, ʧʦ 

250-500 ʪʳʩ. ʄɽ). ʊʝʣʢʘʤ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʚ ʪʝ ʞʝ ʩʨʦʢʠ ʚʚʦʜʠʣʠ ʧʦʜʢʦʞʥʦ ʪʨʠ-

ʚʠʪʘʤʠʥ (ʚʠʪʘʤʠʥ ɸ, ɼ3, ɽ) ʚ ʜʦʟʝ 10 ʤʣ. ʊʨʝ-

ʪʴʷ ʛʨʫʧʧʘ ʪʝʣʦʢ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. 

ʇʨʦʙʳ ʢʨʦʚʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʨʘʣʠ ʫ 

ʪʝʣʦʢ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ ʚ ʚʦʟʨʘʩʪʝ 5, 7, 9, 11, 

13 ʤʝʩʷʮʝʚ.  

ʋʨʦʚʝʥʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦ-

ʚʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦ-

ʜʦʤ [1], ʝʛʦ ʬʨʘʢʮʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ ï ʤʝʪʦʜʦʤ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʦʛʘʨʦʚʦʤ ʛʝʣʝ [2]; ʠʤʤʫʥʦ-

ʵʣʝʢʪʨʦʬʦʨʝʟ ï ʧʦ ʈ. Grabar, S.A. Williams [3]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʪʦʛʠ ʠʟʫʯʝ-

ʥʠʷ ʚʣʠʷʥʠʷ ʚʠʪʘʤʠʥʘ ɸ ʠ ʪʨʠʚʠʪʘʤʠʥʘ ʥʘ 

ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘ-

ʥʠʟʤʘ ʪʝʣʦʢ ʚ ʧʝʨʠʦʜ ʠʭ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʙʝʣʢʦʚ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʫ ʧʦʜʦʧʳʪʥʳʭ ʪʝʣʦʢ ʚ ʦʩʥʦʚʥʦʤ ʩʦʚʧʘ-

ʜʘʣʘ ʩ ʪʘʢʦʚʦʡ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʪʝʣʦʢ ʠ ʠʤʝʣʘ ʚʳʨʘʞʝʥʥʫʶ ʪʝʥʜʝʥ-

ʮʠ ʁ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʘ ʩ ʚʦʟ- 

ʨʘʩʪʦʤ ʞʠʚʦʪʥʳʭ. ɿʘ 5 ʤʝʩʷʮʝʚ ʦʧʳʪʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩ 5,37Ñ0,32 ʜʦ 6,70Ñ0,35; ʚʦ 

ʚʪʦʨʦʡ ï ʩ 5,44Ñ0,19 ʜʦ 6,90Ñ0,20 ʠ ʚ ʪʨʝʪʴʝʡ 

ï ʩ 5,89Ñ0,19 ʜʦ 6,82Ñ0,18 ʛ%. ʊʦ ʝʩʪʴ, ʫ ʞʠ-

ʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ 

ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ 

ʢʦʥʪʨʦʣʴʥʦʡ. ɽʩʣʠ ʧʨʦʩʣʝʜʠʪʴ ʟʘ ʭʘʨʘʢʪʝʨʦʤ 

ʠʟʤʝʥʝʥʠʡ, ʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ 

ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘʙʣʶʜʘʣʠʩʴ ʫʞʝ ʩ 

ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (5,58Ñ0,19 ʠ 

5,44Ñ0,19 ʧʨʦʪʠʚ 5,37Ñ0,32 ʛ%), ʧʨʠʯʝʤ ʧʦ 

ʛʨʫʧʧʝ ʪʝʣʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʚʠʪʘʤʠʥ ɸ, ʵʪʠ 

ʨʘʟʣʠʯʠʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʸʭ ʤʝʩʷʮʝʚ 

ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠ 

ʫʜʝʨʞʠʚʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ 

(0,07; 0,07 ʠ 0,05 ʛ%), ʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʤʝʩʷ-

ʮʘ ʫʚʝʣʠʯʠʣʠʩʴ (ʜʦ 0,28 ʠ 0,20 ʛ%). ʈʘʟʥʠʮʘ 

ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪ-

ʢʝ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʣʦʢ ʠ ʪʝʣʦʢ, ʦʙʨʘʙʘ-

ʪʳʚʘʝʤʳʭ ʪʨʠʚʠʪʘʤʠʥʦʤ, ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʫʞʝ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʠʩʩʣʝʜʦʚʘʥʠʡ (0,21 ʛ%), 

ʥʘ ʚʪʦʨʦʤ ʤʝʩʷʮʝ ʦʥʘ ʦʢʘʟʘʣʘʩʴ ʥʝʩʫʱʝʩʪʚʝʥ-

ʥʦʡ (0,013 ʛ%), ʟʘʪʝʤ ʩʥʦʚʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 

0,22 ʠ 0,36 ʛ% ʠ ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʥʝʩʢʦʣʴʢʦ 

ʫʤʝʥʴʰʠʣʘʩʴ (0,12 ʛ%). ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ 

ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ, ʯʪʦ, 

ʝʩʣʠ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 11-ʤʝʩʷʯʥʦʤ 

ʚʦʟʨʘʩʪʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʥʠʟʠʣʦʩʴ (-0,11 ʛ%), 

ʪʦ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʵʪʦʛʦ ʥʝ ʥʘ-

ʙʣʶʜʘʣʦʩʴ, ʭʦʪʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʚ 

ʵʪʦ ʚʨʝʤʷ ʫ ʥʠʭ ʪʦʞʝ ʩʥʠʟʠʣʘʩʴ (ʜʦ 0,02 ʠ 

0,03 ʛ%), ʥʘʢʦʥʝʮ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʳʤ (ʪʘʙʣʠʮʘ 1). 

 
 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʚʠʪʘʤʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʚrʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʦʢ  

ʚ ʧʝʨʠʦʜ ʠʭ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ (ʛ%) 

 

ɻʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ 
ʇʦʢʘʟʘʪʝʣʠ 

ɺʦʟʨʘʩʪ ʪʝʣʦʢ, ʤʝʩ. 

5 7 9 11 13 

ʂʦʥʪʨʦʣʴʥʘʷ  

(n=4) 
M Ñ m 

5,37Ñ0,32 6,14Ñ0,34 6,21Ñ0,42 6,10Ñ0,28 6,70Ñ0,35 

1. ʆʧʳʪʥʘʷ  

(ʚʠʪʘʤʠʥ ɸ, n=8)  
M Ñ m 5,44Ñ0,19 6,21Ñ0,17 6,36Ñ0,18 6,38Ñ0,19 6,90Ñ0,20 

ʈ <0,5 <0,5 <0,5 <0,5 <0,5 

2. ʆʧʳʪʥʘʷ  

(ʪʨʠʚʠʪʘʤʠʥ, n=8) 
M Ñ m 5,58Ñ0,19 6,17Ñ0,18 6,43Ñ0,18 6,46Ñ0,21 6,82Ñ0,18 

ʈ <0,5 <0,5 <0,5 <0,5 <0,5 

 

ʀʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷ-

ʤʠ ʩʦʦʪʥʦʰʝʥʠʷ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ (ʪʘʙ-

ʣʠʮʘ 2).  



ʧ̄̑̍̑˴̡̄˸̔̈̄˸ ̏˰̗̈  ̄
 

 

35 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʦʢ  

ʚ ʧʝʨʠʦʜ ʠʭ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ (%) 

 

ɹʝʣʢʦʚʳʝ 

ʬʨʘʢʮʠʠ 
ʇʦʢʘʟʘʪʝʣʠ 

ɺʦʟʨʘʩʪ ʪʝʣʦʢ, ʤʝʩ. 

5 7 9 11 14 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n=4) 

ɸʣʴʙʫʤʠʥʦʚʘʷ 

 

ɻʣʦʙʫʣʠʥʦʚʳʝ: 

ɸʣʴʬʘ-1 

ɸʣʴʬʘ-2 

ɹʝʪʘ 

ɻʘʤʤʘ 

ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ 

ʄ Ñ m 

 

 

ʄ Ñ m 

ʄ Ñ m 

ʄ Ñ m 

ʄ Ñ m 

42,84Ñ2,68 

 

 

7,72Ñ1,09 

12,84Ñ0,65 

14,18Ñ1,63 

22,51Ñ2,33 

0,75 

45,76Ñ3,42 

 

 

6,81Ñ0,92 

10,48Ñ1,63 

13,82Ñ2,11 

23,13Ñ2,16 

0,84 

 

47,37Ñ3,18 

 

 

4,94Ñ0,59 

10,87Ñ1,65 

14,66Ñ0,97 

22,17Ñ2,62 

0,90 

44,63Ñ1,97 

 

 

6,77Ñ0,70 

9,09Ñ1,72 

16,05Ñ2,27 

23,46Ñ2,58 

0,81 

44,90Ñ4,50 

 

 

7,01Ñ1,14 

9,97Ñ1,83 

13,69Ñ2,69 

24,43Ñ4,02 

0,81 

1. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʦʙʨʘʙʦʪʢʘ ʚʠʪʘʤʠʥʦʤ ɸ, n=8) 

ɸʣʴʙʫʤʠʥʦʚʘʷ 

 

ɻʣʦʙʫʣʠʥʦʚʳʝ: 

ɸʣʴʬʘ-1 

 

ɸʣʴʬʘ-2 

 

ɹʝʪʘ 

 

ɻʘʤʤʘ 

 

ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ 

ʄ Ñ m 

ʈ 

 

ʄ Ñ m 

ʈ 

ʄ Ñ m 

ʈ 

ʄ Ñ m 

ʈ 

ʄ Ñ m 

ʈ 

 

45,04Ñ2,44 

<0,5 

 

7,13Ñ0,55 

<0,5 

11,30Ñ0,93 

<0,2 

14,77Ñ0,88 

<0,5 

21,76Ñ1,23 

<0,5 

0,82 

47,58Ñ2,89 

<0,5 

 

5.61Ñ0,79 

<0,5 

10,23Ñ1,20 

<0,5 

15,60Ñ1,04 

>0,5 

20,99Ñ1,59 

>0,5 

0,91 

47,45Ñ2,62 

<0,5 

 

4,36Ñ0,41 

<0,5 

7,98Ñ0,77 

>0,2 

15,86Ñ1,40 

=0,5 

24,35Ñ1,73 

<0,5 

0,90 

43,36Ñ2,37 

<0,5 

 

5,68Ñ0,49 

<0,5 

7,70Ñ0,87 

<0,2 

16,00Ñ1,39 

<0,5 

26,13Ñ1,69 

<0,5 

0,78 

43,54Ñ2,57 

<0,5 

 

5,96Ñ0,86 

<0,5 

7,63Ñ1,13 

>0,5 

18,09Ñ1,33 

<0,2 

24,77Ñ1,80 

<0,5 

0,77 

II. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʦʙʨʘʙʦʪʢʘ ʪʨʠʚʠʪʘʤʠʥʦʤ, n=8) 

ɸʣʴʙʫʤʠʥʦʚʘʷ 

 

ɻʣʦʙʫʣʠʥʦʚʳʝ: 

ɸʣʴʬʘ-1 

 

ɸʣʴʬʘ-2 

 

ɹʝʪʘ 

 

ɻʘʤʤʘ 

 

ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ 

ʄ Ñ m 

ʈ 

 

ʄ Ñ m 

ʈ 

ʄ Ñ m 

ʈ 

ʄ Ñ m 

ʈ 

ʄ Ñ m 

ʈ 

 

43,98Ñ1,36 

<0,5 

 

7,73Ñ1,04 

<0,5 

11,63Ñ0,43 

<0,2 

14,16Ñ1,42 

<0,5 

22,52Ñ1,49 

<0,5 

0,78 

47,13Ñ1,27 

<0,5 

 

5,88Ñ0,42 

>0,5 

9,60Ñ0,95 

<0,5 

14,97Ñ0,67 

<0,5 

22,41Ñ1,59 

<0,5 

0,89 

44,71Ñ2,42 

<0,5 

 

3,97Ñ0,91 

>0,5 

9,25Ñ0,65 

>0,5 

16,23Ñ1,24 

>0,5 

25,84Ñ2,30 

>0,5 

0,81 

43,36Ñ2,90 

<0,5 

 

6,93Ñ1,14 

<0,5 

8,35Ñ0,56 

<0,5 

15,05Ñ1,48 

<0,5 

26,31Ñ2,23 

>0,5 

0,83 

45,64Ñ1,77 

<0,5 

 

5,79Ñ0,46 

>0,5 

7,50Ñ1,33 

>0,5 

16,59Ñ0,86 

>0,5 

24,48Ñ1,73 

<0,5 

0,84 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʪʝʠʥʦʛʨʘʤʤ ʧʦʢʘʟʳʚʘʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʩ ʚʦʟʨʘʩʪʦʤ ʪʝʣʦʢ ʩʦʜʝʨʞʘʥʠʷ ʫ 

ʥʠʭ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʙʝʣʢʘ ʧʨʦʠʩʭʦʜʠʣʦ, ʧʨʝ-

ʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʸʪ ʘʣʴʙʫʤʠʥʦʚʦʡ ʬʨʘʢʮʠʠ. 

ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʠʥʪʝʟʘ ʵʪʦʡ ʬʨʘʢʮʠʠ 

ʙʝʣʢʦʚ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʙʫʩʣʦʚʠʣ 

ʦʪʣʠʯʠʝ ʠʭ ʧʨʦʪʝʠʥʦʛʨʘʤʤ ʦʪ ʪʘʢʦʚʳʭ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ʊʘʢ, ʫʞʝ ʚ ʧʝʨ-

ʚʳʡ ʤʝʩʷʮ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʘʣʴʙʫʤʠʥʦʚʘʷ 

ʬʨʘʢʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 45,04Ñ2,44 ʠ 43,98Ñ1,36% 

ʥʘ ʧʨʦʪʝʠʥʦʛʨʘʤʤʘʭ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʞʠʚʦʪ-

ʥʳʭ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʪʦʛʜʘ 

ʢʘʢ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʚʩʝʛʦ ʣʠʰʴ 42,84Ñ2,68 %. 

ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʩʠʥʪʝʟʘ 

ʘʣʴʙʫʤʠʥʦʚ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦ-

ʭʨʘʥʷʣʘʩʴ ʥʘ ʩʝʜʴʤʦʤ ʤʝʩʷʮʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 47,58Ñ2,89 ʠ 47,13Ñ1,27 ʧʨʦ-

ʪʠʚ 45,76Ñ3,42%); ʥʘ 9-ʤ ʤʝʩʷʮʝ ʨʘʟʣʠʯʠʷ ʧʦ 

ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ ʢʦʥ-
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ʪʨʦʣʴʥʦʡ ʠ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʛʣʘʞʠ-

ʚʘʶʪʩʷ, ʘ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʜʘʞʝ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʝ 

(44,71Ñ2,42 ʧʨʦʪʠʚ 47,37Ñ3,18%). ʅʘ 11-ʤ ʤʝ-

ʩʷʮʝ ʫʞʝ ʫ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʣʴʙʫʤʠʥʦʚ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʣʦʢ ʠ ʵʪʘ ʢʘʨʪʠʥʘ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ 13-ʤ ʤʝʩʷʮʝ, ʪʦʣʴʢʦ ʫ 

ʪʝʣʦʢ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʧʷʪʴ ʩʦʜʝʨ-

ʞʘʥʠʝ ʩʳʚʦʨʦʪʦʯʥʳʭ ʘʣʴʙʫʤʠʥʦʚ ʩʪʘʥʦʚʠʪʩʷ 

ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (45,64Ñ1,77 

ʧʨʦʪʠʚ 44,90Ñ4,50%). 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, 

ʧʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʚ ʧʦʣʴʟʫ ʘʣʴʙʫʤʠʥʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦ-

ʠʩʭʦʜʠʣʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ d1 ʠ d2- ʛʣʦʙʫ-

ʣʠʥʦʚʳʭ ʬʨʘʢʮʠʡ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʥʠʟʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʠʭ ʬʨʘʢʮʠʡ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ. ʇʦ d1-ʛʣʦʙʫʣʠʥʦʚʦʡ 

ʬʨʘʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʦʣʴʢʦ ʥʘ 5-ʤ ʠ 11-ʤ 

ʤʝʩʷʮʝ ʫ ʪʝʣʦʢ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʪʨʠʚʠʪʘʤʠ-

ʥʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʝʸ ʦʢʘʟʘʣʦʩʴ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʣʦʢ (7,73Ñ1,04 ʠ 7,72Ñ1,09%) 

ʠʣʠ ʞʝ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ (6,93Ñ1,84 ʠ 

6,77Ñ0,70%). 

ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʥʦ ʙʳʣʦ ʥʠʞʝ. ɸ ʧʦ 

d2-ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʚʦ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʩʣʫʯʘʷʭ ʩʦʜʝʨʞʘʥʠʝ ʝʸ ʫ ʧʦʜʦʧʳʪʥʳʭ ʪʝʣʦʢ ʫ 

ʦʙʝʠʭ ʛʨʫʧʧ ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʥɹʳʭ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ɓ-ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ, ʪʦ 

ʟʜʝʩʴ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʪʘʢʦʡ ʩʪʨʦʛʦʡ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ. ɺ ʥʘʯʘʣʝ ʦʧʳʪʘ ʠ ʚʧʣʦʪʴ ʜʦ 9-ʛʦ 

ʤʝʩʷʮʘ ʝʸ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠʣʠ ʞʝ ʧʨʝʚʳʰʘʣʘ ʝʸ (14,16Ñ 

°1,42 ʠ 14,77Ñ0,88 ʧʨʦʪʠʚ 14,18Ñ1,63% ï ʥʘ 

5-ʤ ʤʝʩʷʮʝ; 14,97Ñ0,67 ʠ 15,60Ñ1,04 ʧʨʦʪʠʚ 

12,82Ñ2,11% ï ʥʘ 7-ʤ ʤʝʩʷʮʝ ʠ ʪ.ʜ.). ʅʘ 11-ʤ 

ʤʝʩʷʮʝ ʩʦʜʝʨʞʘʥʠʝ ɓ-ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʢʘ-

ʟʘʣʦʩʴ ʥʠʞʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʦʡ (16,00Ñ1,39 ʠ 

15,05Ñ1,48 ʧʨʦʪʠʚ 16,05Ñ2,27%). ɺ ʢʦʥʮʝ 

ʦʧʳʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʡ ʬʨʘʢʮʠʠ ʚ ʢʨʦʚʠ 

ʪʝʣʦʢ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʧʷʪʴ 

ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (18,09Ñ1,33 ʠ 16,59Ñ0,36 

ʧʨʦʪʠʚ 13,69Ñ2,69).  

ʅʘʢʦʥʝʮ, ʩʦʜʝʨʞʘʥʠʝ ɔ-ʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳ-

ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʪʝʣʦʢ, ʥʘʯʠʥʘʷ ʩ 

9-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʪʝʣʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʠʤʤʫʥʦʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʙʝʣʢʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʢʘʢ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʪʝʣʦʢ ʚ ʪʝ-

ʯʝʥʠʝ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʦ 18-21 

ʧʨʝʮʠʧʠʪʘʮʠʠ, ʦʜʥʘʢʦ, ʝʩʣʠ ʘʣʴʬʘ ï 2-4 ʠ 

ʘʣʴʬʘ ï 2-5 ï ʣʠʥʠʠ ʥʘ ʠʤʤʫʥʦʛʨʘʤʤʘʭ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʪʝʣʦʢ ʦʩʪʘʚʘʣʠʩʴ ʝʣʝ ʟʘʤʝʪʥʤrʠ ʜʦ 

ʜʝʚʷʪʦʛʦ ʤʝʩʷʮʘ ʠ ʣʠʰʴ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʜʠʬ-

ʬʝʨʝʥʮʠʨʦʚʘʪʴ, ʪʦ ʥʘ ʬʦʨʝʛʨʘʤʤʘʭ ʪʝʣʦʢ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʫʞʝ ʚ ʚʦʩʴʤʠ-ʜʝʚʷʪʠʤʝʩʷʯ-

ʥʦʤ ʚʦʟʨʘʩʪʝ ʵʪʠ ʜʫʛʠ ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʣʫʯʰʝ ʠ ʩʚʦʙʦʜʥʦ ʧʦʜʜʘʚʘʣʠʩʴ ʜʠʬ-

ʬʝʨʝʥʮʠʘʮʠʠ.  

ɺʳʚʦʜʳ. 1. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʦʢ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚʠ-

ʪʘʤʠʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʪʝʯʝʥʠʝ ʦʧʳʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʫ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʪʝʣʦʢ. 

2. ʀʟʤʝʥʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʳʚʦ-

ʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ ʫ ʪʝʣʦʢ ʚ ʪʝʯʝʥʠʝ ʠʭ ʧʦʣʦ-

ʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʠʪʘʤʠʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥ-

ʥʳʤ ʧʦʚʳh ʝʥʠʝʤ ʫʨʦʚʥʷ ʘʣʴʙʫʤʠʥʦʚ, ʙʝʪʘ- ʠ 

ʛʘʤʤʘ- ʛʣʦʙʫʣʠʥʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠ-

ʝʤ ʘʣʴʬʘ -1-, ʘʣʴʬʘ-2-ʛʣʦʙʫʣʠʥʦʚ.  

3. ʋʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʤʤʫʥʦʬʦʨʝ-

ʛʨʘʤʤ ʙʝʣʢʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʪʝ-

ʣʦʢ ʚ ʪʝʯʝʥʠʝ ʠʭ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ. 
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ʂɸɹɸʈɼʀʅʆ-ɹɸʃʂɸʈʀʀ 

 

THE RESULTS OF THE ASSESSMENT OF THE HYDROCHEMICAL STATE  

AND LEVEL OF POLLUTI ON OF RIVERS AND POND RESERVOIRS 

 OF KABARD INO-BALKARIA  
 

 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ 

ʚ 2015-2019 ʛʛ. ʚ ʨʝʢʘʭ ʙʘʩʩʝʡʥʘ ʊʝʨʝʢʘ ʚ ʚʝʨʭ-

ʥʝʤ ʪʝʯʝʥʠʠ (ʄʘʣʢʘ, ɹʘʢʩʘʥ, ʏʝʨʝʢ ʠ ʜʨ.) ʪʦʢ-

ʩʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʨʦʩʣʦ ʩ 11,7 ʜʦ 

21,4%, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ï ʩ 13,5 ʜʦ 20,7%. ɺ 

ʧʨʫʜʦʚʳʭ ʚʦʜʦʝʤʘʭ ʟʘʛʨʷʟʥʝʥʠʝ ʙʳʣʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʳʰʝ ʩ ʪʝʥʜʝʥʮʠʝʡ ʨʦʩʪʘ ʪʦʢʩʠʢʘʥ-

ʪʦʚ ʩ 32,4 ʜʦ 65,6%, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ï ʩ 20,0 ʜʦ 55,3%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-

ʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʠʢʨʦʙʥʳʭ ʪʦʢʩʠʥʦʚ, 

ʧʝʩʪʠʮʠʜʦʚ ʠ ʧʝʣʣʶʣʘʥʪʦʚ ʚ ʚʦʜʦʝʤʘʭ. ɺ 

ʫʩʪʴʝ ʨ. ɹʘʢʩʘʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʟʦʥʘ (ʟʠ-

ʤʘ, ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ) ʩʦʜʝʨʞʘʥʠʝ ʟʘʛʨʷʟʥʠ-

ʪʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ-

ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʤʝʜʠ 

ʟʠʤʦʡ, ʚʝʩʥʦʡ, ʣʝʪʦʤ, ʦʩʝʥʴʶ ʙʳʣʦ ʙʦʣʴʰʝ 

ʇɼʂ (0,001 ʤʛ/ʜʤ
3
), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʝʟʦʥʘ, 

4,1; 5,6; 5,8 ʠ 4,2 ʨʘʟʘ; ʮʠʥʢʘ ʤʝʥʴʰʝ ʇɼʂ 

(0,01ʤʛ/ʜʤ
3
) ï ʚ 10,2; 2,1; 2,3 ʠ 5,4 ʨʘʟʘ; ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʦʚ ï ʙʦʣʴʰʝ ʇɼʂ (0,05 ʤʛ/ʜʤ
3
) ï ʚ 1,3; 

1,5; 2,1 ʠ 2,3 ʨʘʟʘ. ʉʦʜʝʨʞʘʥʠʝ ɹʇʂ5 ʙʳʣʦ 

ʙʦʣʴʰʝ ʇɼʂ (2 ʤʛ/ʜʤ
3
) ʟʠʤʦʡ ʚ 1,3 ʨʘʟʘ, ʤʝʥʴ-

ʰʝ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʠ ʙʦʣʴʰʝ ʦʩʝʥʴʶ ʚ 1,2 ʨʘʟʘ; 

ʠʦʥʘ ʘʤʤʦʥʠʷ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʣʝʪʘ ʙʳʣʦ ʤʝʥʴʰʝ ʇɼʂ (0,5 ʤʛ/ʜʤ
3
). ʂʦʥʮʝʥ-

ʪʨʘʮʠʷ ʠʦʥʘ ʘʤʤʦʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʝʟʦʥʫ, 

ʙʳʣʘ ʤʝʥʴʰʝ ʇɼʂ (0,001ʤʛ/ʜʤ
3
) ʚ 3,1; 3,8; 7,0 ʠ 

10,0 ʨʘʟʘ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʟʘ-

ʛʨʷʟʥʸʥʥʦʩʪʠ ʠʟ 4 ʢʣ. (ʟʘʛʨʷʟʥʸʥʥʘʷ ʚʦʜʘ) ʚ 3-ʡ 

(ʫʤʝʨʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ). 

 

 

 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ, ʙʘʩʩʝʡʥ, ʊʝʨʝʢ, ʚʦʜʘ, ʨʝʢʠ, ʧʨʫʜʦʚʳʝ 

ʚʦʜʦʝʤʳ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ, ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ, 

ʙʘʢʪʝʨʠʘʣʴʥʳʡ, ʤʦʥʠʪʦʨʠʥʛ, ʟʘʛʨʷʟʥʝʥʠʝ, ʧʨʝ-
ʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ. 

The article presents data on the fact that in 

2015-2019. in the rivers of the Terek basin in the 

upper reaches (Malka, Baksan, Cherek, etc.), toxic 

chemical pollution increased from 11,7 to 21,4%, 

microbiological pollution ï from 13,5 to 20,7%. In 

pond water bodies, pollution was significantly 

higher with a tendency for toxicants to grow from 

32,4 to 65,6%, microbiological indicators ï from 

20,0 to 55,3%, which indicates the need for com-

prehensive monitoring of microbial toxins, pesti-

cides and pollutants in water bodies. At the mouth 

of the river. Baksan, respectively, of the season 

(winter, spring, summer, autumn), the content of 

pollutants significantly exceeds the maximum per-

missible concentration. The copper content in win-

ter, spring, summer, autumn was higher than the 

maximum permissible concentration (0,001 

mg/dm
3
), respectively, of the season, 4,1; 5,6; 5,8 

and 4,2 times; zinc less than the maximum permiss-

ible concentration (0,01 mg/dm
3
) ï 10,2; 2,1; 2,3 

and 5,4 times; petroleum products ï more than 

maximum permissible concentration (0,05 mg/dm
3
) 

ï 1,3; 1,5; 2,1 and 2,3 times. The BOD5 content was 

1.3 times higher than the maximum permissible 

concentration (2 mg/dm
3
) in winter, 1,2 times less 

in spring and summer, and 1,2 times more in au-

tumn; ion - ammonia in all seasons except summer 

was less than the MPC (0,5 mg/dm
3
). The concen-

tration of ion - ammonium, respectively, of the sea-

son, was less than the maximum permissible con-

centration (0,001 mg/dm
3
) in 3,1; 3,8; 7,0 and 10,0 

times, which led to a decrease in the pollution in-

dex from 4 classes (contaminated water) to 3 (mod-

erate pollution). 

 

Key words: Kabardino-Balkarian Republic, ba-

sin, Terek, water, rivers, pond reservoirs, hydro 

chemical, toxicological, bacterial, monitoring, pollu-

tion, maximum permissible concentration. 
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ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʧʦʩʦʙʦʚ ʦʭʨʘʥʳ ʚʦʜʦʝʤʦʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ 

ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝ-

ʥʠʷ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳ-

ʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʜʦʣʞʥʦ ʨʝʰʘʪʴʩʷ ʯʝʨʝʟ 

ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʨʝʢʠ ʠ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʘ [1, 4, 6, 8].  

ʇʨʦʙʣʝʤʘ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤʘʭ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ 

[2, 5, 7, 9].  

ʇʦʩʪʦʷʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤ ʦʧʘʩʥʦ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦ-

ʚʝʢʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʢʫʤʫʣʷʮʠʠ; ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʧʦʣʫʚʳʚʝ-

ʜʝʥʠʷ; ʦʪʜʘʣʝʥʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ (ʤʫʪʘ-

ʛʝʥʥʳʤ, ʢʘʥʮʝʨʦʛʝʥʥʳʤ, ʪʝʨʘʪʦʛʝʥʥʳʤ ʠ ʪ.ʧ. 

ʵʬʬʝʢʪʘʤ) [3, 8, 10]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʦʧʘʩʥʳʭ ʢʦʥʪʘʤʠʥʘʥʪʦʚ ʚʦ ʚʥʫʪ-

ʨʝʥʥʠʭ ʚʦʜʦʝʤʘʭ ʈʌ [9, 11]. ʎʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 

2015-2019 ʛʛ. ʦʪʜʝʣʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɿʘ-

ʧʘʜʥʦ-ʂʘʩʧʠʡʩʢʦʛʦ ɺʦʜʥʦ-ɹʘʩʩʝʡʥʦʚʦʛʦ ʋʧ-

ʨʘʚʣʝʥʠʷ ʧʦ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙ-

ʣʠʢʝ ʠ ʢʘʬʝʜʨʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ ʚ 

ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʛʠʜ-

ʨʦʩʦʦʨʫʞʝʥʠʡ ʧʨʦʚʝʜʝʥʘ ʧʣʘʥʦʤʝʨʥʘʷ ʨʘʙʦʪʘ 

ʧʦ ʢʦʥʪʨʦʣʶ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʨ. ʊʝʨʝʢ ʚ ʨʘʡʦʥʝ ʩ. ʇʣʘʥʦʚʩʢʦʝ (ʛʨʘʥʠʮʘ 

ʩ ʈʉʆ-ɸʣʘʥʠʷ) ʜʨʫʛʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʩʪʚʦʨʘʭ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʣʘʥʫ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ (ʧʦ ʨ. ʊʝʨʝʢ ʝʞʝʤʝʩʷʯʥʦ) 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘ-

ʣʠʟʦʚ. ʆʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʭʠʤʠʯʝʩʢʦ-

ʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝ-

ʩʪʚʘ: ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʦʚ 
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(ʤʝʜʠ, ʮʠʥʢʘ). ɺʩʝʛʦ ʦʪʦʙʨʘʥʦ 1000 ʧʨʦʙ ʧʨʠ-

ʨʦʜʥʦʡ ʠ ʧʨʫʜʦʚʦʡ ʚʦʜʳ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʨʦ-

ʙʘʭ ʚʦʜʳ (Zn, Cu) ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʨʷ-

ʤʦʡ ʧʦʪʝʥʮʠʦʤʝʪʨʠʠ ʧʦ ʛʨʘʜʫʠʨʦʚʦʯʥʳʤ 

ʛʨʘʬʠʢʘʤ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʠʦʥʦʤʝʨ ʤʘʨʢʠ ʕɺ ï 

74 [1]. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʨʝʢ ʠ ʧʨʫʜʦʚʳʭ ʚʦʜʦʝʤʦʚ ʂʘʙʘʨ-

ʜʠʥʦ-ɹʘʣʢʘʨʠʠ (ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ, ʫʯʝʪ 

ʦʣʠʛʦʪʨʦʬʥʳʭ ʠ ʩʘʧʨʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʜʨ.) 

ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʩʦ-

ʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ çʄʠʢ-

ʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʦ-

ʝʤʦʚè, ʄʦʩʢʚʘ, 2006 [1, 4].  

ɼʘʥʥʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʜʦʝʤʦʚ ʧʦʜʚʝʨʛʘʣʠ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ ʧʨʦʛʨʘʤʤʝ çɹʠʦ-

ʤʝʪʨʠʷè. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʣʘʚʥʳʤʠ ʟʘ-

ʛʨʷʟʥʠʪʝʣʷʤʠ ʚʦʜʦʝʤʦʚ ʙʘʩʩʝʡʥʘ ʨ. ʊʝʨʝʢ ʥʘ 

ʧʦʛʨʘʥʠʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʈʉʆ-ɸʣʘʥʠʷ ʷʚ-

ʣʷʶʪʩʷ ʩʦʣʠ ʤʝʜʠ, ʮʠʥʢʘ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʝʤʦʚ ʟʜʝʩʴ 

ʷʚʣʷʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʧʦ ʮʠʥʢʫ ï 

ʚʝʩʥʦʡ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 2,4; 

2,8 ʠ 1,6 ʇɼʂ, ʤʝʜʠ ï 9,2; 10,9 ʠ 8,5 ʇɼʂ, 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤï1,7; 2,5 ʠ 2,1 ʇɼʂ. ɼʘʥʥʳʡ 

ʫʯʘʩʪʦʢ ʚʦʜʦʪʦʢʘ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʙʣʠʟʦ-

ʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʠʤʝʝʪ ʠʥʜʝʢʩ 

ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ (ʀɿɺ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 3 

ʢʣʘʩʩʫ ʢʘʯʝʩʪʚʘ (ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʸʥʥʘʷ ʚʦʜʘ) 

ʠ ʥʝ ʦʪʚʝʯʘʶʪ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨ-

ʤʘʪʠʚʘʤ (ʪʘʙʣʠʮʘ 1, 2). ɺ 2015-2019 ʛʛ. ʚ ʨʝ-

ʢʘʭ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʨʦʩʣʠ 

ʩ 11,7 ʜʦ 21,4%, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʩ 13,5 ʜʦ 20,7%.  

ɺ ʧʨʫʜʦʚʳʭ ʚʦʜʦʝʤʘʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

ʩ ʪʝʥʜʝʥʮʠʝʡ ʨʦʩʪʘ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ 

32,4 ʜʦ 65,6%, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ï ʩ 20,0 ʜʦ 55,3% (ʪʘʙʣʠʮʘ 1, 2). 
 

ʊʘʙʣʠʮʘ 1 ï ʊʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢ ʠ ʧʨʫʜʦʚʳʭ ʚʦʜʦʝʤʦʚ  

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ  

(ʚ % ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙ ʚʦʜʳ) 
 

ʊʠʧʳ 

ʚʦʜʦʝʤʦʚ 

ʊʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, % 

ʧʨʦʙ ʚʦʜʳ 

2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 2019 ʛ. 

ʈʝʢʠ 11,7 15,2 10,4 17,3 21,4 

ʇʨʫʜʳ 32,4 40,7 44,3 57,8 65,6 

 

ɺʦʟʨʘʩʪʘʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʨʝʢʘʭ 

ɹʘʢʩʘʥ, ʄʘʣʢʘ ʠ ʊʝʨʝʢ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ 

ʩʙʨʦʩʳ ʩʪʦʯʥʳʭ ʚʦʜ ʠʟ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʠʩ-

ʪʝʤ, ʘ ʪʘʢʞʝ ʚ ʧʨʫʜʘʭ ʚ ʨʘʡʦʥʘʭ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʧʨʝʩʩʘ, ʛʜʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠ ʪʝʭʥʦʛʝʥʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ. 

 
ʊʘʙʣʠʮʘ 2 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢ ʠ ʧʨʫʜʦʚʳʭ ʚʦʜʦʝʤʦʚ  

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ  

(ʚ % ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙ ʚʦʜʳ) 

 

ʊʠʧʳ 

ʚʦʜʦʝʤʦʚ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, 

% ʧʨʦʙ ʚʦʜʳ 

2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 2019 ʛ. 

ʈʝʢʠ 13,5 15,7 11,0 16,9 20,7 

ʇʨʫʜʳ 20,0 30,4 46,5 37,4 55,3 

 

ʆʮʝʥʢʘ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴ-

ʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʨʫʜʦʚʳʭ ʚʦʜʦʝʤʦʚ ʚ ʨʘʟ-

ʨʝʟʝ ʨʘʡʦʥʦʚ ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʙ 

ʚʦʜʳ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʘʥʠ-

ʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ (35,7-

69,4%). ɹʦʣʴʰʘʷ ʜʦʣʷ ʧʨʦʙ ʚʦʜʳ, ʥʝ ʦʪʚʝʯʘʶ-

ʱʠʭ ʵʢʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ ʧʦ 

ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʙʫʩʣʦʚʣʝ-

ʥʘ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʠʪʨʘʪʦʚ ʠ ʥʠʪ-

ʨʠʪʦʚ (ʜʦ 3,7-4,5 ʇɼʂ) ʚ ʚʦʜʝ ʥʝʢʦʪʦʨʳʭ ʚʦ-

ʜʦʠʩʪʦʯʥʠʢʦʚ ɿʦʣʴʩʢʦʛʦ, ɹʘʢʩʘʥʩʢʦʛʦ ʠ ʏʝ-

ʨʝʢʩʢʦʛʦ ʨʘʡʦʥʦʚ (ʜʦ 3,3-5,6 ʇɼʂ) ʠ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ (ʜʦ 14,3 ʤʛ-ʵʢʚ/ʣ).  

ɺ ʫʩʪʴʝʚʦʤ ʩʪʚʦʨʝ ʨ. ɹʘʢʩʘʥ, ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ ʩʝʟʦʥʫ (ʟʠʤʘ, ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ) ʩʦʜʝʨʞʘ-

ʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʩʠʣʴʥʦ ʧʨʝʚʳʰʘʣʦ ʧʨʝ-

ʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʦʜʝʨʞʘ-

ʥʠʝ ʤʝʜʠ ʟʠʤʦʡ, ʚʝʩʥʦʡ, ʣʝʪʦʤ, ʦʩʝʥʴʶ ʙʳʣʦ 

ʙʦʣʴʰʝ ʇɼʂ (0,001ʤʛ/ʜʤ3), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʝʟʦʥʫ, 4,1; 5,6; 5,8 ʠ 4,2 ʨʘʟʘ; ʮʠʥʢʘ ʤʝʥɹhʝ 

ʇɼʂ (0,01ʤʛ/ʜʤ3) ï ʚ 10,2; 2,1; 2,3 ʠ 5,4 ʨʘʟʘ; 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï ʙʦʣʴʰʝ ʩʨʝʜʥʠʭ ʇɼʂ 

(0,05 ʤʛ/ʜʤ3) ï ʚ 1,3; 1,5; 2,1 ʠ 2,3 ʨʘʟʘ (ʨʠʩ. 1-

5).  

ʉʦʜʝʨʞʘʥʠʝ ɹʇʂ5 ʙʳʣʦ ʙʦʣʴʰʝ ʇɼʂ 

(2 ʤʛ/ʜʤ3) ʟʠʤʦʡ ʚ 1,3 ʨʘʟʘ, ʤʝʥʴʰʝ ʚʝʩʥʦʡ ʠ 

ʣʝʪʦʤ ʠ ʙʦʣʴʰʝ ʦʩʝʥʴʶ ʚ 1,2 ʨʘʟʘ; ʠʦʥʘ ʘʤ-

ʤʦʥʠʷ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʝʪʘ 

ʙʳʣʦ ʤʝʥʴʰʝ ʇɼʂ (0,5 ʤʛ/ʜʤ3) (ʨʠʩ. 1-5). 

ɺ ʫʩʪʴʝʚʦʤ ʩʪʚʦʨʝ ʨ. ɹʘʢʩʘʥ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ ʩʝʟʦʥʫ ʩʦʜʝʨʞʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʩʠʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʇɼʂ. ʉʦʜʝʨʞʘʥʠʝ ʤʝʜʠ 

ʟʠʤʦʡ, ʚʝʩʥʦʡ, ʣʝʪʦʤ, ʦʩʝʥɹ ʶ ʙʳʣʦ ʙʦʣʴʰʝ 

ʇɼʂ (0,001ʤʛ/ʜʤ3), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 4,1; 5,6; 

5,7 ʠ 4,1 ʨʘʟʘ; ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï ʧʨʠ ʇɼʂ 

(0,05 ʤʛ/ʜʤ3) ï ʚ 1,4; 1,4; 2,3 ʠ 2,5 ʨʘʟʘ.  
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ʈʠʩʫʥʦʢ 4 ï ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ɹʇʂ5 

 

                         

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

1 2 3 4

0,08 0,05

0,63

0,08

0,5 0,5 0,5 0,5

ʀʦʥ ʘʤʤʦʥʠʷ

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘʇɼʂ
 

 

ʈʠʩʫʥʦʢ 5 ï ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʘ ʘʤʤʦʥʠʷ 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʘ ʘʤʤʦʥʠʷ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ ʩʝʟʦʥʫ ʙʳʣʘ ʤʝʥʴʰʝ ʇɼʂ (0,001ʤʛ/ʜʤ3) 

ʚ 3,1; 3,8; 7,0 ʠ 10,0 ʨʘʟʘ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʩʥʠ-

ʞʝʥʠʝ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʠʟ 4 ʢʣʘʩʩʘ 

(ʟʘʛʨʷʟʥʸʥʥʘʷ ʚʦʜʘ) ʚ 3-ʡ (ʩʣʘʙʦʝ ʟʘʛʨʷʟʥʝ-

ʥʠʝ). 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʬʫʥʢ-

ʮʠʦʥʠʨʫʶʪ ʙʦʣʝʝ 200 ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʪ̫ʠʡ 

ʨʘʟʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦʚʦ-

ʜʷʪ ʥʝ ʩʦʚʤʝʩʪʠʤʫʶ ʩ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦ-

ʚʘʥʠʷʤʠ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʢʘʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘ-

ʨʠʠ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʨʦʩ-

ʣʦ ʩ 11,7% ʜʦ 21,4%, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ï 

ʩ 13,5% ʜʦ 20,7%. ɺ ʧʨʫʜʦʚʳʭ ʚʦʜʦʝʤʘʭ ʟʘ-

ʛʨʷʟʥʝʥʥʦʩʪʴ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʩ ʪʝʥ-

ʜʝʥʮʠʝʡ ʨʦʩʪʘ ʵʢʦʪʦʢʩʠʢʘʥʪʦʚ ʩ 32,4% ʜʦ 

65,6%, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ï 

ʩ 20,0% ʜʦ 55,3%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝ-

ʦʙʭʦʜʠʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʠʢʨʦʙʥʳʭ ʪʦʢʩʠʥʦʚ, 

ʧʝʩʪʠʮʠʜʦʚ, ʩʦʣʝʡ ʪʞ̫ʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʜʨ. 

ʧʝʣʣʶʣʘʥʪʦʚ ʚ ʚʦʜʦʝʤʘʭ. 

ɺ ʫʩʪʴʝʚʦʤ ʩʪʚʦʨʝ ʨ. ɹʘʢʩʘʥ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ ʩʝʟʦʥʫ (ʟʠʤʘ, ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ) ʩʦ-

ʜʝʨʞʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʩʠʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 
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ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʦ-

ʜʝʨʞʘʥʠʝ ʤʝʜʠ ʟʠʤʦʡ, ʚʝʩʥʦʡ, ʣʝʪʦʤ, ʦʩʝʥʴʶ 

ʙʳʣʦ ʙʦʣʴʰʝ ʇɼʂ (0,001 ʤʛ/ʜʤ3), ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ ʩʝʟʦʥʫ, 4,1; 5,6; 5,8 ʠ 4,2 ʨʘʟʘ; ʮʠʥʢʘ 

ʤʝʥɹh ʝ ʇɼʂ (0,01 ʤʛ/ʜʤ3) ï ʚ 10,2; 2,1; 2,3 ʠ 

5,4 ʨʘʟʘ; ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï ʙʦʣʴʰʝ ʇɼʂ 

(0,05 ʤʛ/ʜʤ3) ï ʚ 1,3; 1,5; 2,1 ʠ 2,3 ʨʘʟʘ (ʨʠʩ. 

1-5).  

ʉʦʜʝʨʞʘʥʠʝ ɹʇʂ5 ʙʳʣʦ ʙʦʣʴʰʝ ʇɼʂ 

(2 ʤʛ/ʜʤ3) ʟʠʤʦʡ ʚ 1,3 ʨʘʟʘ, ʤʝʥʴʰʝ ʚʝʩʥʦʡ ʠ 

ʣʝʪʦʤ ʠ ʙʦʣʴʰʝ ʦʩʝʥʴʶ ʚ 1,2 ʨʘʟʘ; ʠʦʥʘ ʘʤ-

ʤʦʥʠʷ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʝʪʘ 

ʙʳʣʦ ʟʥʘʯʠʪʝʣʥɹʦ ʤʝʥʴʰʝ ʇɼʂ (0,5 ʤʛ/ʜʤ3).  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʘ ʘʤʤʦʥʠʷ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ ʩʝʟʦʥʫ ʙʳʣʘ ʤʝʥʴʰʝ ʇɼʂ (0,001 ʤʛ/ʜʤ3) 

ʚ 3,1; 3,8; 7,0 ʠ 10,0 ʨʘʟʘ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʩʥʠʞʝ-

ʥʠʝ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʠʟ 4 ʢʣ. (ʟʘʛʨʷʟ-

ʥʸʥʥʘʷ ʚʦʜʘ) ʚ 3-ʡ (ʫʤʝʨʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ). 
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ʍʃɽɹʆɹʋʃʆʏʅʓʍ ʀɿɼɽʃʀʁ 
 

INFLUENCE OF A MIXTURE OF VARIOUS  KINDS OF FLOUR  

ON THE QUALITY OF BAKERY PRODUCTS  
 

 

ʅʝʧʦʣʥʦʮʝʥʥʦʝ ʧʠʪʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦʪʨʘ-

ʞʘʝʪʩʷ ʥʘ ʫʭʫʜʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʰʠʨʷʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʫʣʫʯʰʝʥʥʳʭ ʚʠʜʦʚ 

ʭʣʝʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʪʨʘʜʠ-

ʮʠʦʥʥʦʛʦ ʩʳʨʴʷ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʳʩʢʠʚʘʪʴ ʥʦ-

ʚʳʝ ʚʠʜʳ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʚʳʰʝʥʠʷ ʝʝ ʢʘʯʝʩʪʚʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʜʦʙʘʚʦʢ ʩ ʙʦʛʘʪʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʜʦʧʦʣʥʠʪʴ ʥʝʢʦʪʦʨʳʡ ʜʝʬʠ-

ʮʠʪ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʥʫʪʨʠʝʥʪʦʚ. ɺ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʦʚ, ʧʦ-

ʚʳʰʘʶʱʠʭ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʭʣʝʙʘ, ʪʨʠ ʚʠ-

ʜʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ. ʕʪʦ 

ʩʤʝʩʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʫʢʠ: ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ 

ʦʚʩʷʥʦʡ, ʢʦʪʦʨʳʤʠ ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʷʣʠ ʤʫʢʫ 

ʧʰʝʥʠʯʥʫʶ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝ-

ʥʠʠ ʭʣʝʙʘ. ʃʴʥʷʥʘʷ ʤʫʢʘ ʥʝ ʪʘʢ ʰʠʨʦʢʦ ʠʟ-

ʚʝʩʪʥʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʰʝʥʠʯʥʘʷ ʠʣʠ ʨʞʘ-

ʥʘʷ, ʥʦ ʠʤʝʥʥʦ ʦʥʘ ʫ ʜʠʝʪʦʣʦʛʦʚ ʠʩʧʦʣʟɹʫʝʪʩʷ 

ʚ ʩʠʩʪʝʤʝ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʯʠʪʘʝʪʩʷ 

ʧʨʝʢʨʘʩʥʳʤ ʜʠʝʪʠʯʝʩʢʠʤ ʠ ʜʘʞʝ ʣʝʯʝʙʥʳʤ 

ʧʨʦʜʫʢʪʦʤ. ʇʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩʨʝʜʠ 

ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʥʫʪ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ, 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʥʝʤ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ. 

ʆʚʩʷʥʘʷ ʤʫʢʘ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʳʭ ʚʝ-

ʱʝʩʪʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʮʝʥ-

ʥʦʩʪʴ ʭʣʝʙʘ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ, 

ʥʘʪʫʨʘʣʴʥʦʝ ʩʳʨʴʝ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʘʩʩʦʨ-
ʪʠʤʝʥʪ, ʣʴʥʷʥʘʷ ʤʫʢʘ. 

Unbalanced nutrition of the people is reflected 

in the deterioration of the state of health, working 

capacity, quality and life expectancy. In this re-

gard, it is necessary to expand the range of im-

proved types of bread products using non-

traditional raw materials. It is necessary to find 

new types of natural plant materials to enrich ba-

kery products and improve their quality through 

the use of additives with a rich chemical composi-

tion, which allows to supplement some deficiency 

of micro- and macronutrients. In studies, three 

types of natural unconventional raw materials were 

used as products that increase the nutritional value 

of bread. These are mixtures of different types of 

flour - flaxseed, chickpea and oatmeal, which par-

tially replaced premium wheat flour in the prepara-

tion of bread. Flaxseed flour is not as widely 

known as, for example, wheat or rye flour, but it is 

it that is used by nutritionists in the healthy nutri-

tion system and is considered an excellent dietary 

and even medicinal product. By its biological value, 

chickpea is the first among legumes, the protein 

content in it is quite high. Oatmeal in its composi-

tion is characterized by a high content of nutrients 

that can increase the nutritional value of bread. 

 

 

 

 

 

 

 
Key words: bakery products, natural raw mate-

rials, nutritional value, assortment, linseed 

flour. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 
ʨʘʡʦʥʘʭ ʈʦʩʩʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʥʘ ʧʨʠ-

ʣʘʚʢʘʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʤʘʛʘʟʠʥʦʚ ʠ ʩʫ-

ʧʝʨʤʘʨʢʝʪʦʚ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʱʫʱʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʢ ʧʦʣʥʦʮʝʥʥʦʡ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʧʨʦʜʫʢʮʠʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʯʘʩʪʦ 

ʟʘʤʝʥʷʶʪ ʥʘʪʫʨʘʣʴʥʦʝ ʩʳʨʴʝ ʙʦʣʝʝ ʜʝʰʝʚʳʤ, 

ʘ ʟʘʯʘʩʪʫʶ ʠ ʦʪʢʨʦʚʝʥʥʳʤ ʩʫʨʨʦʛʘʪʦʤ, ʯʪʦ ʥʝ 

ʤʦʞʝʪ ʥʝ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ 

ʣʶʜʝʡ, ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ 

ʞʠʟʥʠ. ʆʪʯʘʩʪʠ ʵʪʦ ʩʚʷʟʘʥʦ ʠ ʩ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʥʘʩʝʣʝ-

ʥʠʷ ʩ ʥʝʙʦʣʴʰʠʤʠ ʜʦʭʦʜʘʤʠ. ʅʝ ʚʩʝ ʤʦʛʫʪ 

ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʧʦʢʫʧʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʥʦ 

ʜʦʨʦʛʠʝ ʧʨʦʜʫʢʪʳ. 

 ɺ ʝʞʝʜʥʝʚʥʦ ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʧʠʱʝ ʦʩʥʦʚ-

ʥʦʡ ʤʘʩʩʳ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʝʦʙʣʘ-

ʜʘʶʪ ʫʛʣʝʚʦʜʳ, ʥʝ ʭʚʘʪʘʝʪ ʙʝʣʢʦʚ, ʚʠʪʘʤʠʥʦʚ, 

ʤʥʦʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʣʝʪʯʘʪʢʠ.  

ʊʘʢ ʢʘʢ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ˉ1 ʠ ʦʩʪʘʶʪʩʷ 

ʜʦʩʪʫʧʥʳʤʠ ʧʦ ʮʝʥʝ ʜʣʷ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝ-

ʥʠʷ, ʪʦ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʫʣʫʯʰʝʥ-

ʥʳʭ ʚʠʜʦʚ ʭʣʝʙʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʪʨʘʜʠʮʠ-

ʦʥʥʦʛʦ ʩʳʨʴʷ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫ-

ʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʭʣʝʙʦʧʝ-

ʯʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʟʳʩʢʠʚʘʪʴ ʥʦʚʳʝ ʚʠʜʳ ʥʘʪʫ-

ʨʘʣʴʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʦʙʦʛʘʱʝ-

ʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʰʝʥʠʷ ʝʝ 

ʢʘʯʝʩʪʚʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʙʘʚʦʢ ʩ ʙʦ-

ʛʘʪʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʜʦʧʦʣʥʠʪʴ ʥʝʢʦʪʦʨʳʡ ʜʝʬʠʮʠʪ ʤʠʢʨʦ- ʠ ʤʘʢ-

ʨʦʥʫʪʨʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʣʫʯʰʝ ʠʭ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʪʴ, ʦʩʦʙʝʥʥʦ ʚ ʠʟʜʝʣʠʷʭ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫ-

ʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʙʦʣʝʝ ʧʦʧʫ-

ʣʷʨʥʳ ʫ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʎʝʣʴʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʦʙʘʚʦʢ ʠʟ ʩʤʝʩʠ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʫʢʠ, ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʰʝ-

ʥʠʯʥʦʛʦ ʭʣʝʙʘ ʠʟ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʥʝ-

ʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʩʦʩʪʘʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ ʤʫʢʠ; 

- ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʠʟ ʩʤʝʩʠ ʤʫʢʠ 

ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ ʭʣʝʙʘ 

ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ; 

- ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʜʦʙʘʚʦʢ ʠʟ ʩʤʝʩʠ ʤʫʢʠ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ 

ʦʚʩʷʥʦʡ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʮʝʧʪʫʨʫ ʭʣʝʙʘ ʠʟ 

ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʭʣʝʙʘ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ 

ʜʦʙʘʚʢʘʤʠ ʠʟ ʩʤʝʩʠ ʤʫʢʠ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ 

ʦʚʩʷʥʦʡ;  

- ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʠʟ ʩʤʝʩʠ 

ʤʫʢʠ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ ʥʘ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʭʣʝʙʘ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʚ ʚʳʙʦʨʝ ʩʳʨʴʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʣʦʩʴ ʩʦ-

ʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʵʪʠʭ ʚʠʜʘʭ ʤʫ-

ʢʠ.  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ, ʧʦʚʳʰʘʶʱʝʡ ʧʠʱʝʚʫʶ 

ʮʝʥʥʦʩʪʴ ʭʣʝʙʘ, ʩʤʝʩʴ ʠʟ ʪʨʝʭ ʚʠʜʦʚ ʥʘʪʫ-

ʨʘʣʴʥʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ. ʕʪʦ ʩʤʝʩʴ 

ʠʟ ʤʫʢʠ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ, ʢʦʪʦʨʦʡ 

ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʷʣʠ ʤʫʢʫ ʧʰʝʥʠʯʥʫʶ ʚʳʩʰʝʛʦ 

ʩʦʨʪʘ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʭʣʝʙʘ.  

ʉʣʘʚʷʥʩʢʠʝ ʥʘʨʦʜʳ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʪʘʢʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʢʘʢ ʣʝʥ. ʕʪʦ 

ʨʘʩʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚ ʩʚʦʝʤ ʨʦʜʝ ʫʥʠʢʘʣʴʥʳʤ, 

ʪʘʢ ʢʘʢ ʠʟ ʥʝʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦʩʦʙʦ 

ʧʨʦʯʥʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʣʴʥʷʥʫʶ 

ʪʢʘʥʴ ʧʦ ʩʝʡ ʜʝʥʴ, ʥʦ ʠ ʣʴʥʷʥʦʝ ʤʘʩʣʦ ʠ ʤʫʢʫ 

ʠʟ ʣʴʥʷʥʳʭ ʩʝʤʝʯʝʢ. 

ʍʦʪʷ ʣʴʥʷʥʘʷ ʤʫʢʘ ʥʝ ʪʘʢ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ, 

ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʰʝʥʠʯʥʘʷ ʠʣʠ ʨʞʘʥʘʷ, ʠʤʝʥ-

ʥʦ ʦʥʘ ʫ ʜʠʝʪʦʣʦʛʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ 

ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʯʠʪʘʝʪʩʷ ʧʨʝʢʨʘʩʥʳʤ 

ʜʠʝʪʠʯʝʩʢʠʤ ʠ ʜʘʞʝ ʣʝʯʝʙʥʳʤ ʧʨʦʜʫʢʪʦʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʣʴʥʷʥʦʡ ʤʫʢʝ ʦʛʨʦʤʥʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ, ʣʝʛʢʦʫʩʚʦʷʝ-

ʤʳʭ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʨʛʘʥʠʟʤʦʤ, ʘ ʪʘʢʞʝ ʞʠʨ-

ʥʳʭ ʦʤʝʛʘ-ʢʠʩʣʦʪ, ʢʣʝʪʯʘʪʢʠ, ʙʦʣʴʰʦʡ ʛʨʫʧ-

ʧʳ ʚʠʪʘʤʠʥʦʚ ɺ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʚʝɦ ʝʩʪʚ, 

ʩʪʘʚʷʪ ʵʪʦʪ ʧʨʦʜʫʢʪ ʥʘ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʚ 

ʩʧʠʩʢʝ ʩʘʤʳʭ ʚʘʞʥʳʭ ʚ ʜʠʝʪʠʯʝʩʢʦʤ ʧʠʪʘʥʠʠ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ ʣʴʥʷ-

ʥʦʡ ʤʫʢʝ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ 

ʧʦʪʨʝʙʣʝʥʠʷ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʣʴʥʷʥʘʷ ʤʫʢʘ ʩʦ-

ʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʥʥʳʭ ʚʠʪʘʤʠ-

ʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʢʦʪʦʨʳʭ ʜʘʞʝ ʧʨʝʚʳʰʘʶʪ ʩʫʪʦʯʥʫʶ ʥʦʨʤʫ 

ʧʦʪʨʝʙʣʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚʠ-

ʪʘʤʠʥ ɺ1, ʤʘʛʥʠʡ, ʤʘʨʛʘʥʝʮ, ʤʝʜʴ [1]. 

ɼʠʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʴʥʷʥʦʡ ʤʫʢʠ ʪʘʢʞʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʫʛʣʝʚʦʜʦʚ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʩʘ.  
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ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ  

ʥʘ 100 ʛ ʣʴʥʷʥʦʡ ʤʫʢʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʉʦʜʝʨʞʘ-

ʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ  

ʚ % ʦʪ 

ʩʫʪʦʯʥʦʡ 

ʥʦʨʤʳ  

ʧʦʪʨʝʙʣʝʥʠʷ 

ɹʝʣʢʠ, ʛ 36 48,3 

ɾʠʨʳ, ʛ 10 8,36 

ʋʛʣʝʚʦʜʳ, ʛ 9 3,0 

ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, 

ʛ 
30 100 

ʚʠʪʘʤʠʥ ɺ1,  

ʪʠʘʤʠʥ, ʤʛ 
1,8 120 

ʚʠʪʘʤʠʥ ɺ2,  

ʨʠʙʦʬʣʘʚʠʥ, ʤʛ 
0,18 10 

ʚʠʪʘʤʠʥ ɺ4, ʭʦʣʠʥ, 

ʤʛ 
86,6 17,3 

ʚʠʪʘʤʠʥ ɺ5,  

ʧʘʥʪʦʪʝʥʦʚʘʷ, ʤʛ 
1,08 21,6 

ʚʠʪʘʤʠʥ ɺ6,  

ʧʠʨʠʜʦʢʩʠʥ, ʤʛ 
0,52 26 

ʚʠʪʘʤʠʥ ɺ9,  

ʬʦʣʘʪʳ, ʤʢʛ 
95,7 23,9 

ʚʠʪʘʤʠʥ ʈʈ,  

ʥʠʢʦʪʠʥʦʚʘʷ, ʤʛ 
3,34 16,7 

ʢʘʣʠʡ, K, ʤʛ 894,3 35,8 

ʢʘʣʴʮʠʡ, Ca, ʤʛ 280,5 28,1 

ʤʘʛʥʠʡ, Mg, ʤ ʛ 431,2 107,8 

ʬʦʩʬʦʨ, Ph, ʤʛ 706,2 88,3 

ʞʝʣʝʟʦ, Fe, ʤʛ 6,3 45 

ʄʘʨʛʘʥʝʮ, Mn, ʤʛ 2,73 136,5 

ʄʝʜʴ, Cu, ʤʢʛ 1342 134,2 

ʉʝʣʝʥ, Se, ʤʢʛ 27,94 50,8 

ʎʠʥʢ, Zn, ʤʛ 4,8 40 

 

ɺ ʣʴʥʷʥʦʡ ʤʫʢʝ ʤʥʦʛʦ ʪʘʢʠʭ ʚʝʱʝʩʪʚ, ʢʦ-

ʪʦʨʳʝ ʥʝ ʫʩʚʘʠʚʘʶʪʩʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ 

ʪʨʘʢʪʝ, ʥʦ ʚʳʚʦʜʷʪ ʠʟ ʥʝʛʦ ʪʦʢʩʠʥʳ ʠ ʧʣʦʭʦʡ 

ʭʦʣʝʩʪʝʨʠʥ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʮʝʣʣʶʣʦʟʘ, ʬʝ-

ʥʦʣʴʥʳʝ ʧʦʣʠʤʝʨʳ, ʣʠʛʥʠʥʳ ʠ ʪ.ʧ. 

ʌʠʪʦʵʩʪʨʦʛʝʥʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʣʴʥʷʥʦʡ 

ʤʫʢʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʝʪʘʙʦʣʠʟʤ ʛʦʨʤʦʥʦʚ, 

ʥʦʨʤʘʣʠʟʫʶʪ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ, ʘ 

ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʷ ʩʜʦʙʥʳʭ ʭʣʝʙʦʙʫ-

ʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʠ ʭʣʝʙʘ ʠʟ ʤʫʢʠ ʚʳʩʰʝʛʦ 

ʩʦʨʪʘ, ʪ.ʝ. ʙʦʣʝʝ ʢʘʣʦʨʠʡʥʳʭ ʩʦʨʪʦʚ, ʚ ʨʘʮʠʦ-

ʥʝ ʧʠʪʘʥʠʷ ʧʦʚʳʰʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʭʣʝʙ ʩ ʜʦʙʘʚʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʙʦʣʴʰʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ. 

ʀʟ ʚʩʝʭ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʮʝʥʥʦʩʪʠ ʥʫʪ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ, 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʥʝʤ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʣʴʥʷ-

ʥʦʡ ʤʫʢʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ. 

ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʙʝʣʢʘ ʥʫʪʘ ʦʪʣʠ-

ʯʘʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ, ʦʧ-

ʪʠʤʘʣʴʥʳʤ ʜʣʷ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʘʨʛʠʥʠʥʘ ʠ ʣʠʟʠʥʘ ï 1:1,6; ʠʟʦ-

ʣʝʡʮʠʥʘ ʠ ʣʝʡʮʠʥʘ ï 1:0,6; ʤʝʪʠʦʥʠʥʘ ʠ ʛʠʩ-

ʪʠʜʠʥʘ ï 1:0,5. ʍʣʝʙʥʳʝ ʠʟʜʝʣʠʷ ʩ ʜʦʙʘʚʢʘʤʠ 

ʥʫʪʘ ʧʦʣʫʯʘʁ ʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʝʣʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʭ ʢʘʯʝʩʪʚʦ ʧʦʚʳʰʘ-

ʝʪʩʷ. 
 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ  

ʚ 100 ʛ ʥʫʪʦʚʦʡ ʤʫʢʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʉʦʜʝʨʞʘʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ  

ʚ % ʦʪ  

ʩʫʪʦʯʥʦʡ 

ʥʦʨʤʳ  

ʧʦʪʨʝʙʣʝʥʠʷ 

ʙʝʣʢʠ, ʛ 22,39 30 

ʞʠʨʳ, ʛ 6,69 8 

ʫʛʣʝʚʦʜʳ 57,82 19 

ʚʠʪʘʤʠʥ ɸ, ʤʢʛ 2,0 0,25 

ʙʝʪʘ-ʢʘʨʦʪʠʥ, 

ʤʢʛ 
25,0  

ʚʠʪʘʤʠʥ ɽ, ʤʛ 0,8 5,33 

ʚʠʪʘʤʠʥ ʂ, ʤʢʛ 9,1 9,1 

ʚʠʪʘʤʠʥ ɺ1, ʤʛ 0,5 2,8 

ʚʠʪʘʤʠʥ ɺ2, ʤʛ 0,1 66,7 

ʚʠʪʘʤʠʥ ɺ5, ʤʛ 0,6 12 

ʚʠʪʘʤʠʥ ɺ6, ʤʛ 0,5 66,5 

ʚʠʪʘʤʠʥ ɺ9, ʤʢʛ 437,0 109,25 

ʞʝʣʝʟʦ, ʤʛ 4,9 48,6 

ʤʘʛʥʠʡ, ʤʛ 166,0 41,5 

ʬʦʩʬʦʨ, ʤʛ 318,0 45,4 

ʢʘʣʠʡ, ʤʛ 846,0 18 

ʮʠʥʢ, ʤʛ 2,8 25,5 

ʤʝʜʴ, ʤʛ 0,9 101,3 

ʤʘʨʛʘʥʝʮ, ʤʛ 1,6 69,6 

ʩʝʣʝʥ, ʤʛ 8,3 15,1 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʥʫʪʦʚʘʷ ʤʫʢʘ 

ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʟʥʘʯʠʤʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʚʠʪʘʤʠʥʦʚ ɺ2, ɺ6, ɺ9; ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ï ʞʝʣʝʟʘ, ʤʘʛʥʠʷ, ʬʦʩʬʦʨʘ, ʤʝʜʠ, ʤʘʨʛʘʥʮʘ. 

ʊʘʢʞʝ ʢʘʢ ʣʴʥʷʥʘʷ ʠ ʥʫʪʦʚʘʷ ʤʫʢʘ, ʦʚʩʥ̫ʘʷ 

ʤʫʢʘ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ. ɺ 

ʦʚʩʷʥʦʡ ʤʫʢʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʰʝʥʠʯʥʦʡ, 

ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, 

ʚʠʪʘʤʠʥʦʚ ʠ ʪ.ʧ.  
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ʆʚʩʷʥʘʷ ʤʫʢʘ ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʳʝ ʚʠʪʘ-

ʤʠʥʳ ʛʨʫʧʧʳ ɺ, ʥʘʧʨʠʤʝʨ, B1 ï 0,35 ʤʛ, B2 ï 

0,1 ʤʛ, ɺ6 ï 0,5 ʤʛ, B9 ï 32 ʤʛ; ʚʠʪʘʤʠʥ ɽ ï 

1,5 ʤʛ, PP ï 4,3ʤʛ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩʳ 

ʦʙʤʝʥʘ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʥɹʳʭ 

ʚʝʱʝʩʪʚ. ʊʝʤ ʩʘʤʳʤ, ʦʢʘʟʳʚʘʷ ʧʦʣʦʞʠʪʝʣɹ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝ-

ʤʳ, ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʠʥʬʝʢʮʠʷʤ [1]. 

ʊʘʢʞʝ ʦʚʩʷʥʘʷ ʤʫʢʘ ʙʦʛʘʪʘ ʬʦʩʬʦʨʦʤ ï 

43,8%, ʤʘʛʥʠʝʤ ï 27,5%, ʞʝʣʝʟʦʤ ï 20%, ʢʘ-

ʣʠʝʤ ï 11,2%.  

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʯʘʪʢʠ ʚ ʦʚʩʷʥʦʡ 

ʤʫʢʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʚʝʜʝʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ 

ʥʝʥʫʞʥʳʭ ʚʝʱʝʩʪʚ, ʷʚʣʷʷʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʨʝʢʨʘʩʥʳʤ ʦʯʠʱʘʶʱʠʤ ʩʨʝʜʩʪʚʦʤ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨ-

ʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʫʢʠ ʠʟ ʣʴʥʘ, ʥʫʪʘ ʠ ʦʚʩʘ 

ʦʙʫʩʣʦʚʣʝʥʳ ʠʭ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʦʙʦ-

ʛʘʱʝʥʠʝʤ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʳʤ ʙʝʣʢʦʤ ʠ ʧʦ-

ʣʝʟʥʳʤʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʠʥʛʨʝʜʠʝʥʪʘʤʠ, ʪ.ʝ. 

ʚʝʱʝʩʪʚʘʤʠ, ʧʦʚʳʰʘʶʱʠʤʠ ʧʠʱʝʚʫʶ ʮʝʥ-

ʥʦʩʪʴ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʠʜʦʚ ʤʫʢʠ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʰʝʥʠʯ-

ʥʦʡ ʤʫʢʠ. 
 

ʊʘʙʣʠʮʘ 3 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʢʘʣʦʨʠʡʥʦʩʪʴ 

ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ ʤʫʢʠ 

 

ɺʠʜ ʤʫʢʠ 
ɹʝʣʢʠ, 

ʛ 

ɾʠʨʳ, 

ʛ 

ʋʛʣʝʚʦʜʳ, 

ʛ 
ʂʢʘʣ 

ʄʫʢʘ 

ʣʴʥʷʥʘʷ 
36 10 9 270 

ʄʫʢʘ  

ʥʫʪʦʚʘʷ 
22,4 6,7 57,8 337 

ʄʫʢʘ  

ʦʚʩʷʥʘʷ 
13 6,8 64,9 369 

ʄʫʢʘ ʧʰʝ-

ʥʠʯʥʘʷ ʚ/ʩ 
10,33 0,98 76,31 364 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3 ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ 

ʚ ʤʫʢʝ ʣʴʥʷʥʦʡ ʠ ʥʫʪʦʚʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳh ʝ, 

ʯʝʤ ʚ ʧʰʝʥʠʯʥʦʡ ʤʫʢʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 3,5 

ʠ ʚ 2 ʨʘʟʘ. ʉʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʟʘʤʝʥʳ ʯʘʩʪʠ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʠʭ ʩʤʝʩʴ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 

ʛʦʪʦʚʦʤ ʠʟʜʝʣʠʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʚʩʷʥʦʡ ʤʫʢʠ, ʢʦʪʦʨʦʡ ʚʦʟ-

ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʧʰʝʥʠʯʥʫʶ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʙʦʣʝʝ 10-15% ʦʪ ʤʘʩʩʳ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ, ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʙʝʣʢʘʭ ʦʚʩʘ ʧʨʝʦʙʣʘʜʘʝʪ 

ʬʨʘʢʮʠʷ ʛʣʶʪʝʣʠʥʦʚ ï ʜʦ 29,3% [2], ʚʣʠʷʶ-

ʱʘʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʪʝʩʪʘ ʠ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. 

ʊʘʢ ʢʘʢ ʚʳʜʝʣʝʥʥʳʡ ʛʣʶʪʝʣʠʥ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʫʧʨʫʛʫʶ ʢʦʨʦʪʢʦʨʚʫʱʫʶʩʷ ʤʘʩʩʫ, ʘ 

ʛʣʠʘʜʠʥ ï ʩʠʣʴʥʦ ʪʷʥʫʱʫʶʩʷ ʩʠʨʦʧʦʦʙʨʘʟʥʫʶ 

ʞʠʜʢʦʩʪʴ [3], ʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʦʚʩʷʥʦʡ ʤʫ-

ʢʠ ʚ ʪʝʩʪʝ ʠʟʤʝʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʛʣʶʪʝʣʠʥ: 

ʛʣʠʘʜʠʥ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʧʨʫ-

ʛʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʨʘʩʪʷʞʠʤʦʩʪʠ ʪʝʩʪʘ [2].  

ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʥʝʩʝʥʠʠ ʤʫʢʠ ʣʴʥʷʥʦʡ, 

ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʢʦʤʧʝʥ-

ʩʠʨʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʚ ʧʝʨ-

ʚʳʭ ʜʚʫʭ ʚʠʜʘʭ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʤʝʥʷʣʘʩʴ ʧʦ-

ʣʫʦʙʝʟʞʠʨʝʥʥʘʷ ʣʴʥʷʥʘʷ ʤʫʢʘ, ʥʫʪʦʚʘʷ, ʦʚʩʷ-

ʥʘʷ ʠ ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 

ʊʝʩʪʦ ʜʣʷ ʭʣʝʙʘ, ʧʦʣʫʯʠʚʰʝʛʦ ʥʘʟʚʘʥʠʝ 

çʍʣʝʙ ʜʠʝʪʠʯʝʩʢʠʡ, ʫʣʫʯʰʝʥʥʳʡè ʩ ʧʦʚʳ-

ʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʤʦʞʥʦ ʛʦʪʦʚʠʪʴ 

ʣʶʙʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʧʨʠʥʷʪʳʤʠ ʚ ʭʣʝʙʦʧʝʯʝ-

ʥʠʠ. 

ʆʧʪʠʤʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʳʨʴʷ ʧʦ ʤʘʩʩʝ: 

1. ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ ʚ/ʩ, ʢʛ ς70,0 

2. ʄʫʢʘ ʣʴʥʷʥʘʷ, ʢʛ ς 12,5 

3. ʄʫʢʘ ʥʫʪʦʚʘʷ, ʢʛ ς 12,5  

4. ʄʫʢʘ ʦʚʩʷʥʘʷ, ʢʛ ς 5,0 

5. ɼʨʦʞʞʠ ʩʫʭʠʝ, ʢʛ ς 2,0 

6. ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ, ʢʛ ς 1,4 

7. ʉʘʭʘʨ ï ʧʝʩʦʢ, ʢʛ ς 2,0 

8. ʄʦʣʦʢʦ ʮʝʣʴʥʦʝ/ʩʫʭʦʝ, ʢʛ ς 5,0/0,6 

9. ɺʦʜʘ ς ʧʦ ʨʘʩʯʝʪʫ 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʩʪʦ ʛʦʪʦʚʠʣʠ 

ʙʝʟʦʧʘʨʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʯʝʛʦ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʘʢʪʠʚʠʨʦʚʘʣʠ ʩʫʭʠʝ ʜʨʦʞʞʠ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʛʦʪʦʚʠʣʠ ʩʫʩʧʝʥʟʠʶ 

ʩ ʚʦʜʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30ʦʉ ʠʟ ʯʘʩʪʠ ʤʫʯ-

ʥʦʡ ʩʤʝʩʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ 

ʦʚʩʷʥʦʡ ʤʫʢʠ. ɺ ʥʝʝ ʜʦʙʘʚʣʷʣʠ ʩʫʭʠʝ ʜʨʦʞʞʠ 

ʠ ʘʢʪʠʚʠʨʦʚʘʣʠ ʠʭ ʚ ʪʝʯʝʥʠʝ 10-15 ʤʠʥʫʪ [4]. 

ɿʘʪʝʤ ʟʘʤʝʰʠʚʘʣʠ ʪʝʩʪʦ ʠʟ ʚʩʝʛʦ ʩʳʨʴʷ ʧʦ 

ʨʝʮʝʧʪʫʨʝ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʜʨʦʞʞʝʡ ʩ 

ʚʣʘʞʥʦʩʪʴʶ ʪʝʩʪʘ ï 42,5%. ɿʘʤʝʰʝʥʥʦʝ ʪʝʩʪʦ 

ʚʳʙʨʘʞʠʚʘʣʦ ʚ ʪʝʯʝʥʠʝ 2-2,5 ʯʘʩʦʚ ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ 28-30ʦʉ [3]. 

ɺʳʙʨʦʞʝʥʥʦʝ ʪʝʩʪʦ ʨʘʟʜʝʣʳʚʘʣʠ ʥʘ ʢʫʩʢʠ 

ʤʘʩʩʦʡ 330 ʛ, ʩ ʫʯʝʪʦʤ ʫʧʝʢʘ ʠ ʫʩʫʰʢʠ. ʊʝʩ-

ʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʧʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʩʪʘʚʠʣʠ ʚ 

ʨʘʩʩʪʦʡʥʳʡ ʰʢʘʬ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40ʦʉ ʠ 

ʦʪʥʦʩʠʪʝʣʥɹʦʡ ʚʣʘʞʥʦʩʪʠ 70-75% ʥʘ 35-40 

ʤʠʥʫʪ. ʈʘʩʩʪʦʷʚʰʠʝʩʷ ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ 

ʦʪʧʨʘʚʣʷʣʠ ʥʘ ʚʳʧʝʯʢʫ ʚ ʪʝʯʝʥʠʝ 20-25 ʤʠʥʫʪ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 200-210ʦʉ. 
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ɻʦʪʦʚʳʝ ʠʟʜʝʣʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʯʝʨʝʟ 5 

ʯʘʩʦʚ ʧʦʩʣʝ ʚʳʧʝʯʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦ-

ʜʠʢʦʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʘʢʪʠ-

ʢʫʤʝ [5]. 

ɻʦʪʦʚʳʝ ʠʟʜʝʣʠʷ ʠʤʝʣʠ ʛʣʘʜʢʫʶ ʪʦʥʢʫʶ 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʫʶ ʢʦʨʦʯʢʫ, ʩʝʨʦʚʘʪʳʡ (ʚʣʠ-

ʷʥʠʝ ʣʴʥʷʥʦʡ ʤʫʢʠ) ʩʫʭʦʡ ʥʘ ʦʱʫʧʴ ʤʢ̫ʠʰ ʩ 

ʤʝʣʢʦʡ ʠ ʩʨʝʜʥʝʡ ʪʦʥʢʦʩʪʝʥʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, 

ʦʯʝʥʴ ʤʷʛʢʠʡ, ʥʝʞʥʳʡ ʠ ʵʣʘʩʪʠʯʥʳʡ. 

  

 
 
ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ çʍʣʝʙʘ ʜʠʝʪʠʯʝʩʢʠʡ, 

ʫʣʫʯʰʝʥʥʳʡè 

 

ʀʟʜʝʣʠʷ ʠʤʝʣʠ ʦʯʝʥʴ ʧʨʠʷʪʥʳʡ ʚʢʫʩ ʠ 

ʘʨʦʤʘʪ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʭʣʝʙʫ, ʩʦ ʩʣʝʛʢʘ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʤ ʧʨʠʷʪʥʳʤ ʧʨʠʚʢʫʩʦʤ ʚʭʦʜʷʱʠʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ.  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɺʠʜ ʭʣʝʙʘ ʚ ʨʘʟʨʝʟʝ 

 

ʏʝʨʝʟ 36 ʯʘʩʦʚ ʧʦʩʣʝ ʚʳʧʝʯʢʠ ʤʷʢʠʰ ʩʦ-

ʭʨʘʥʷʣ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʦʩʪʘʚʘʷʩʴ ʤʷʛʢʠʤ ʠ ʥʝ 

ʢʨʦʰʘʱʠʤʩʷ. ɼʣʷ ʵʪʠʭ ʚʠʜʦʚ ʠʟʜʝʣʠʡ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 24 

ʯʘʩʦʚ. 

 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: ʭʣʝʙʦ-

ʧʝʢʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʧʠʱʝ-

ʚʦʡ ʦʪʨʘʩʣʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

çʍʣʝʙʘ ʜʠʝʪʠʯʝʩʢʦʛʦ ʫʣʫʯʰʝʥʥʦʛʦè ʠʟ ʧʰʝ-

ʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʜʦʙʘʚʢʘʤʠ ʠʟ 

ʩʤʝʩʠ ʤʫʢʠ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ.  

2. ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ çʍʣʝʙʘ ʜʠʝʪʠʯʝ-

ʩʢʦʛʦ ʫʣʫʯʰʝʥʥʦʛʦè ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩ-

ʰʝʛʦ ʩʦʨʪʘ ʩ ʜʦʙʘʚʢʘʤʠ ʠʟ ʩʤʝʩʠ ʣʴʥ̫ʥʦʡ, 

ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ ʤʫʢʠ, ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪ-

ʥʦʰʝʥʠʝ ʜʦʙʘʚʦʢ ʤʫʢʠ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ 

ʦʚʩʷʥʦʡ ʚ ʩʤʝʩʠ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

12,5:12,5:5 ʢ ʤʘʩʩʝ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ. 

3. ɺʨʝʤʷ ʩʦʟʨʝʚʘʥʠʷ ʪʝʩʪʘ ʜʣʷ çʍʣʝʙʘ ʜʠʝ-

ʪʠʯʝʩʢʦʛʦ ʫʣʫʯʰʝʥʥʦʛʦè ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʩ ʜʦʙʘʚʢʦʡ ʠʟ ʩʤʝʩʠ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ ʦʚʩʷ-

ʥʦʡ ʤʫʢʠ ʩʦʩʪʘʚʠʣʦ 150 ʤʠʥʫʪ, ʯʪʦ ʫʩʢʦʨʷʝʪ 

ʧʨʦʮʝʩʩ ʧʨʠ ʙʝʟʦʧʘʨʥʦʤ ʩʧʦʩʦʙʝ ʧʨʠʛʦʪʦʚʣʝ-

ʥʠʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 60 ʤʠʥʫʪ. 

4. ʇʦʨʠʩʪʦʩʪʴ ʭʣʝʙʘ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ 

ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʜʦʙʘʚʢʘʤʠ ʠʟ ʩʤʝʩʠ ʣʴʥ̫ʥʦʡ, 

ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ ʤʫʢʠ ʩʦʩʪʘʚʠʣʘ 70%. 

5. ʌʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʭʣʝʙʘ (ʅ:ɼ) ʠʟ ʤʫʢʠ 

ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʜʦʙʘʚʢʘʤʠ ʠʟ 

ʩʤʝʩʠ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ ʤʫʢʠ ʩʦ-

ʩʪʘʚʠʣʘ ï 0,52. 

6. ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʩʚʝʞʝʩʪʠ ʭʣʝ-

ʙʘ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʜʦ-

ʙʘʚʢʘʤʠ ʠʟ ʩʤʝʩʠ ʣʴʥʷʥʦʡ, ʥʫʪʦʚʦʡ ʠ ʦʚʩʷʥʦʡ 

ʤʫʢʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 12 ʯʘʩʦʚ. 
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CHARACTERISTICS OF THE DIET OF NUTRITION  

OF PATIENTS WITH D IABETES MELLITUS  
 

 

 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʘʣʠ-

ʤʝʥʪʘʨʥʦ-ʟʘʚʠʩʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥ-

ʥʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚ-

ʢʦʡ, ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʪʦʢ-

ʩʠʯʥʳʭ ʚʝɦ ʝʩʪʚ, ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʧʠʪʘʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʠ ʜʨ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʮʠʚʠʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʘ-

ʭʘʨʥʳʡ ʜʠʘʙʝʪ. ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ ʨʘʟʚʠ-

ʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʦʪʥʦʩʷʪʩʷ: ʧʝʨʝʝʜʘʥʠʝ, 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤʠ ʫʛʣʝʚʦʜʘʤʠ, 

ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʝ ʧʝʨʝʛʨʫʟʢʠ, ʪʨʘʚʤʘʪʠʯʝ-

ʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʥʬʝʢʮʠʠ, ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʧʨ.  

ʇʨʠ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʜʠʝʪʦʪʝʨʘʧʠʷ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʥʦʨʤʘʣʠ-

ʟʦʚʘʪʴ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ. ɼʠʝʪʦʪʝʨʘʧʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʦʯʝ-

ʪʘʥʠʠ ʩ ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

(I ʪʠʧ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ī ʠʥʩʫʣʠʥʦʟʘʚʠʩʠ-

ʤʳʡ), ʣʠʙʦ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʝ-

ʪʦʜʘ (II ʪʠʧ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ī ʠʥʩʫʣʠʥʦʥʝ-

ʟʘʚʠʩʠʤʳʡ).  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ 

ʫʭʫʜʰʘʝʪʩʷ ʫʩʚʦʝʥʠʝ ʛʣʶʢʦʟʳ ʢʣʝʪʢʘʤʠ ʠ ʪʢʘ-

ʥʷʤʠ, ʫʩʠʣʠʚʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʛʣʶʢʦʟʳ ʠʟ ʙʝʣ-

ʢʦʚ ʠ ʞʠʨʦʚ, ʪʨʝʙʫʝʪʩʷ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ 

ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ.  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʩʦʜʝʨʞʘ-

ʥʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʫʪʦʯʥʦʤ ʨʘʮʠʦʥʝ 

ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ 

ʩʦʩʪʘʚʣʝʥʠʷ ʤʝʥʶ ʜʣʷ ʙʦʣʴʥʳʭ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʡ 

ʪʷʞʝʩʪʠ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʠʪʘʥʠʷ ʚ ʩʣʫʯʘʝ ʦʩʣʦʞʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʜʠʝʪʘ, 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ. 

In recent years, there has been an increase in 

nutritionally -dependent diseases caused by an un-

favorable environmental situation, the accumula-

tion of toxic substances in plant materials, nutri-

tional disorders of the body, etc. One of the most 

common diseases of civilization is diabetes. The 

main factors for the development of diabetes in-

clude: overeating, abuse of easily digestible carbo-

hydrates, neuropsychic overload, traumatic brain 

damage, infections, pancreatic diseases, etc. 

In the treatment of the disease, diet therapy is of 

particular importance, the main task of which is 

the ability to normalize the carbohydrate metabol-

ism in the human body. Diet therapy is used in 

combination with sugar-lowering drugs (type I di-

abetes mellitus ī insulin-dependent), or as an in-

dependent method (type II diabetes mellitus ī non-

insulin-dependent). 

Due to the fact that diabetes mellitus impairs 

glucose uptake by cells and tissues, the formation 

of glucose from proteins and fats increases, strict 

adherence to the diet is required. 

The article provides information on the nutrient 

content in the daily diet of patients with diabetes 

mellitus, provides an example of making a menu 

for patients with mild to moderate severity, provides 

recommendations on the organization of nutrition 

in case of complications of the disease. 
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ɺʚʝʜʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʠʪʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘ-

ʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʫʚʝʣʠʯʠʣʩʷ ʨʦʩʪ ʘʣʠʤʝʥʪʘʨʥʦ-ʟʘʚʠʩʠʤʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʥʘʢʦʧʣʝʥʠʝʤ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʨʘʩ-

ʩʪʨʦʡʩʪʚʘʤʠ ʧʠʪʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʜʨ. [1]. ʆʜ-

ʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʮʠʚʠʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ, ʩʪʨʘ-

ʜʘʶʱʠʭ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚ ʤʠʨʝ ʧʨʝʚʳʩʠ-

ʣʦ 200 ʤʣʥ. ʯʝʣʦʚʝʢ [2]. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷ-

ʝʪʩʷ ʪʝʤ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩ-

ʣʝʥʥʦʩʪʴ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʤʦʣʦ-

ʜʦʛʦ ʚʦʟʨʘʩʪʘ. ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ ʨʘʟʚʠ-

ʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʦʪʥʦʩʷʪʩʷ: ʧʝʨʝʝʜʘʥʠʝ, 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤʠ ʫʛʣʝʚʦʜʘ-

ʤʠ, ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʝ ʧʝʨʝʛʨʫʟʢʠ, ʪʨʘʚʤʘ-

ʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʥʬʝʢ-

ʮʠʠ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ 

ʧʨ. [3]. 

ʇʨʠ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʦʙʫʶ ʟʥʘʯʠ-

ʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʜʠʝʪʦʪʝʨʘʧʠʷ, ʦʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ [4,5]. ɼʠʝʪʦʪʝʨʘʧʠʷ ʤʦ-

ʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʘʭʘʨʦʩʥʠ-

ʞʘʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (I ʪʠʧ ʩʘʭʘʨʥʦʛʦ ʜʠʘ-

ʙʝʪʘī ʠʥʩʫʣʠʥʦʟʘʚʠʩʠʤʳʡ), ʣʠʙʦ ʚ ʢʘʯʝʩʪʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ (II ʪʠʧ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ ī ʠʥʩʫʣʠʥʦʥʝʟʘʚʠʩʠʤʳʡ). 

ʇʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ ʫʭʫʜʰʘʝʪʩʷ ʫʩʚʦʝ-

ʥʠʝ ʛʣʶʢʦʟʳ ʢʣʝʪʢʘʤʠ ʠ ʪʢʘʥʷʤʠ, ʫʩʠʣʠʚʘʝʪ-

ʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʛʣʶʢʦʟʳ ʠʟ ʙʝʣʢʦʚ ʠ ʞʠʨʦʚ, 

ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝ-

ʞʠʤʘ ʧʠʪʘʥʠʷ ī ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʪʨʠ ʦʩ-

ʥʦʚʥʳʭ ʠ ʪʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʝʤʘ ʧʠʱʠ, 

ʠʣʠ ʜʚʘ ʦʩʥʦʚʥʳʭ ʠ ʪʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ. ɼʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʝʤʳ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʩ 

ʯʘʩʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʥʝʝ ʚʚʝ-

ʜʝʥʥʦʛʦ ʠʥʩʫʣʠʥʘ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʨʘʮʠʦʥʘ ʧʨʠ ʰʝʩʪʠʢʨʘʪʥʦʤ ʠ ʧʷʪʠʢʨʘʪʥʦʤ 

ʧʨʠʝʤʝ ʧʠʱʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʇʠʪʘʥʠʝ ʙʦʣʴʥʳʭ ʠʥʩʫʣʠʥʦʥʝʟʘʚʠʩʠʤʳʤ 

ʜʠʘʙʝʪʦʤ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʠʣʠ ʩʣʝʛʢʘ ʠʟʙʳ-

ʪʦʯʥʦʡ ʤʘʩʩʝ ʪʝʣʘ, ʝʩʣʠ ʙʦʣʴʥʦʡ ʥʝ ʧʦʣʫʯʘʝʪ 

ʠʥʩʫʣʠʥ ʠʣʠ ʧʦʣʫʯʘʝʪ ʝʛʦ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 20 

ɽɼ, ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʦʡ ʜʠʝʪʳ 

(ɼʉ). ɼʠʝʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʨʝʥʥʦ ʩʥʠ-

ʞʝʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʥʦʨʤʦʡ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʢʣʝʪʯʘʪʢʠ [6, 7].  

ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʫ-

ʪʦʯʥʦʤ ʨʘʮʠʦʥʝ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 

ʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʜʠʝʪʳ ʙʦʣʴʥʳʤ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ ʠʟ ʨʘʮʠʦʥʘ ʠʩʢʣʶʯʘʶʪʩʷ ʨʘʬʠʥʠ-

ʨʦʚʘʥʥʳʝ ʫʛʣʝʚʦʜʳ (ʩʘʭʘʨ, ʩʣʘʜʦʩʪʠ). ʆʜʥʘʢʦ 

ʥʝ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʚʦʜʦʚ, ʪʘʢ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ ʠʭ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʣʶʢʦʟʳ ʠʟ ʞʠʨʦʚ ʠ 

ʙʝʣʢʦʚ. ʅʝʜʦʧʫʩʪʠʤʦ ʩʥʠʞʘʪʴ ʜʦʣʶ ʞʠʨʦʚ ʚ 

ʨʘʮʠʦʥʝ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝ-

ʚʦʜʦʚ. ʀʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʫʛʣʝʚʦʜʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʠ ʧʝʨʝʛʨʫʟʢʝ ʠʥ-

ʩʫʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. 

ɺʘʞʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʫʛʣʝʚʦʜʳ ʨʘʚʥʦʤʝʨʥʦ ʧʦ 

ʧʨʠʝʤʘʤ ʧʠʱʠ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ 

ʣʫʯʰʝ ʫʩʚʘʠʚʘʶʪʩʷ ʠ ʥʝ ʚʳʟʳʚʘʶʪ ʨʝʟʢʠʡ 

ʚʩʧʣʝʩʢ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ɺ ʨʘʮʠʦʥʝ 
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ʜʦʣʞʥʦ ʙʳʪʴ ʫʤʝʨʝʥʥʦ ʦʛʨʘʥʠʯʝʥʦ ʩʦʜʝʨʞʘ-

ʥʠʝ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʭʦʣʝʩʪʝʨʠʥʘ, ʵʢʩʪʨʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʚʘʨʝʥʳʝ ʠ 

ʟʘʧʝʯʝʥʥʳʝ ʠʟʜʝʣʠʷ, ʨʝʞʝ ï ʞʘʨʝʥʳʝ ʠ ʪʫʰʝ-

ʥʳʝ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʣʘʜʢʠʭ ʙʣʶʜ ʠ ʥʘ-

ʧʠʪʢʦʚ ʠʩʧʦʣʴʟʫʶʪ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʠ ʠ ʧʦʜ-

ʩʣʘʩʪʠʪʝʣʠ.  
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ʟʘʚʪʨʘʢ 2-ʦʡ

ʟʘʚʪʨʘʢ 

ʦʙʝʜ ʧʦʣʜʥʠʢ ʫʞʠʥ 2-ʦʡ

ʫʞʠʥ

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʫʪʦʯʥʦʤ ʨʘʮʠʦʥʝ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ  

ʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ 

 

ʈʘʮʠʦʥ ʧʠʪʘʥʠʷ 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ, ʢʢʘʣ ɹʝʣʢʠ, ʚ ʪ.ʯ.  

ʞʠʚʦʪʥʳʝ, ʛ 

ɾʠʨʳ, ʚ ʪ.ʯ. 

ʨʘʩʪʠʪʝʣʴʥʳʝ, ʛ 

ʋʛʣʝʚʦʜʳ,  

ʚ ʪ.ʯ. ʤʦʥʦ- ʠ 

ʜʠʩʘʭʘʨʠʜʳ, ʛ 

ɹʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ 

80-90 

(50-55) 

70-80 

(25-30) 
300-350 (30-40) 2150-2480 

ɿʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ 70-80 70-80 257-586 1938-3384 

 
ʇʨʠ ʚʚʝʜʝʥʠʠ ʠʥʩʫʣʠʥʘ ʨʝʞʠʤ ʧʠʪʘʥʠʷ ʟʘ-

ʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʚʨʝʤʝʥʠ ʠʥʲʝʢʮʠʠ, ʜʦʟʳ ʠ ʚʠ-

ʜʘ ʠʥʩʫʣʠʥʘ. ɺ ʨʘʮʠʦʥ ʚʚʦʜʷʪ ʦʚʦʱʠ, ʬʨʫʢʪʳ, 

ʷʛʦʜʳ, ʘ ʙʦʣʴʥʳʤ, ʧʦʣʫʯʘʶʱʠʤ ʠʥʩʫʣʠʥ ʙʦ-

ʣʝʝ 20 ɽɼ ï ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʠʥ-

ʩʫʣʠʥʦʟʘʚʠʩʠʤʳʭ ʙʦʣʴʥʳʭ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ, ʩʧʦʩʦʙʥʳʭ ʟʘʤʝʜʣʷʪʴ ʚʩʘʩʳʚʘʥʠʝ 

ʛʣʶʢʦʟʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʙʳʩʪʨʦʝ ʧʦʚʳʰʝ-

ʥʠʝ ʝʝ ʫʨʦʚʥʷ ʚ ʢʨʦʚʠ.  

ɼʣʷ ʟʘʤʝʥʳ ʚ ʜʠʝʪʝ ʦʜʥʠʭ ʧʨʦʜʫʢʪʦʚ ʜʨʫ-

ʛʠʤʠ, ʨʘʚʥʳʤʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʫʛʣʝʚʦʜʦʚ, 

ʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ çʝʜʠʥʠʮʘʤʠ 

ʫʛʣʝʚʦʜʦʚè. ɺ ʦʜʥʦʡ ʫʛʣʝʚʦʜʥʦʡ ʝʜʠʥʠʮʝ ʦʢʦ-

ʣʦ 10 ʛ ʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʟʘʤʝʥʳ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷ ʥʘ ʫʛʣʝʚʦʜʥʫʶ ʝʜʠʥʠʮʫ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʫʶ 25 ʛ ʨʞʘʥʦʛʦ ʭʣʝʙʘ.  

 

ɺ ʩʦʩʪʘʚ ʦʜʥʦʜʥʝʚʥʦʛʦ ʤʝʥʶ ɼʉ ʙʦʣʴʥʳʭ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʢʫʣʠʥʘʨʥʳʝ ʙʣʶʜʘ ʠ ʠʟʜʝʣʠʷ:  

1-ʳʡ ʟʘʚʪʨʘʢ: ʩʳʨʥʠʢʠ ʠʟ ʥʝʞʠʨʥʦʛʦ ʪʚʦ-

ʨʦʛʘ ʩ ʤʦʨʢʦʚʴʶ, ʢʘʰʘ ʦʚʩʷʥʘʷ ʚʷʟʢʘʷ, ʥʘʧʠ-

ʪʦʢ ʠʟ ʮʠʢʦʨʠʷ 

2-ʦʡ ʟʘʚʪʨʘʢ: ʦʪʚʘʨ ʠʟ ʯʝʨʥʠʢʠ, ʛʘʣʝʪʳ 

ʦʙʝʜ: ʙʦʨʱ ʚʝʛʝʪʘʨʠʘʥʩʢʠʡ, ʛʦʚʷʜʠʥʘ ʦʪ-

ʚʘʨʥʘʷ ʚ ʩʦʫʩʝ ʩʤʝʪʘʥʥʦʤ, ʢʘʰʘ ʛʨʝʯʥʝʚʘʷ 

ʨʘʩʩʳʧʯʘʪʘʷ, ʢʦʤʧʦʪ ʠʟ ʩʚʝʞʠʭ ʬʨʫʢʪʦʚ 

ʧʦʣʜʥʠʢ: ʞʝʣʝ ʠʟ ʟʝʣʝʥʦʛʦ ʯʘʷ ʩ ʩʦʨʙʠʪʦʤ 

ʫʞʠʥ: ʨʳʙʘ ʟʘʧʝʯʝʥʥʘʷ ʩ ʪʫʰʝʥʥʳʤʠ ʦʚʦ-

ʱʘʤʠ, ʥʝʢʨʝʧʢʠʡ ʢʘʢʘʦ ʥʘ ʤʦʣʦʢʝ 

ʥʘ ʥʦʯʴ: ʢʝʬʠʨ ʥʝʞʠʨʥʳʡ  

ʇʨʠ ʦʩʣʦʞʥʝʥʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ï ʛʠ-

ʧʦʛʣʠʢʝʤʠʠ, ʚʳʟʚʘʥʥʦʡ ʧʝʨʝʜʦʟʠʨʦʚʢʦʡ ʠʥ-

ʩʫʣʠʥʘ, ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦ-

ʜʦʚ ʚ ʨʘʮʠʦʥʝ ʠ ʜʨ., ʙʦʣʴʥʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʨʠʥʷʪʴ ʩʘʭʘʨ ʠʣʠ ʧʨʦ-

ʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʝʛʦ.  

   ɺʘʨʠʘʥʪʳ ʧʨʠʝʤʘ ʧʠʱʠ:  

     - ʰʝʩʪʠʢʨʘʪʥʳʡ,   

     - ʧʷʪʠʢʨʘʪʥʳʡ  
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ʧʰʝʥʠʯʥʳʡ ʠʟ

ʤʫʢʠ ʚ/ʩ

ʢʘʨʪʦʬʝʣʴ ʢʘʧʫʩʪʘ

ʙʝʣʦʢʦʯʘʥʥʘʷ 

ʦʛʫʨʮʳ 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʤʝʥʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʫʛʣʝʚʦʜʥʫʶ ʝʜʠʥʠʮʫ,  

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 25 ʛ ʨʞʘʥʦʛʦ ʭʣʝʙʘ 

 

ʇʨʠ ʢʝʪʦʟʝ ʠʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʤ ʘʮʠʜʦʟʝ 

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʝʜʢʦʤʘʪʦʟʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʢʘʟʘʥʘ ʠʥʪʝʥʩʠʚʥʘʷ ʠʥʩʫʣʠ-

ʥʦʪʝʨʘʧʠʷ ʩ ʨʝʟʢʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʚ ʨʘʮʠʦʥʝ 

ʞʠʨʦʚ (20-30 ʛ), ʫʤʝʥʴʰʝʥʠʝʤ ʙʝʣʢʦʚ (30-

40 ʛ), ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦʜʦʚ (ʜʦ 200-300 ʛ), ʚ 

ʦʩʥʦʚʥʦʤ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʢʦʤʳ ʠʥʩʫʣʠʥ ʠ ʛʣʶʢʦʟʫ 

ʚʚʦʜʷʪ ʚʥʫʪʨʠʚʝʥʥʦ, ʘ ʧʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʠʟ ʥʝʝ 

ʚ ʨʘʮʠʦʥ ʚʢʣʶʯʘʶʪ ʢʘʰʠ, ʙʣʶʜʘ ʠʟ ʢʘʨʪʦʬʝ-

ʣʷ, ʤʫʯʥʳʝ ʠʟʜʝʣʠʷ, ʥʝʞʠʨʥʳʝ ʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʨʳʙʫ ʠ ʷʠʯʥʳʡ ʙʝʣʦʢ. ɼʣʷ ʫʤʝʥʴ-

ʰʝʥʠʷ ʷʚʣʝʥʠʷ ʢʝʪʦʟʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʢʩʠʣʠʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʦʚ ʚ ʨʘʮʠʦ-

ʥʝ ʧʨʠ ʦʩʣʦʞʥʝʥʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 40-50 ʛ.  

ɺʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʩʦʯʝʪʘʥʠʷ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ ʩ ʙʦʣʝʟʥʷʤʠ ʧʝʯʝʥʠ, ʞʝʣʯʥʳʭ ʧʫʪʝʡ 

ʠ ʦʞʠʨʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝ-

ʥʷʪʴ ʨʘʟʛʨʫʟʦʯʥʳʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʜʠʝʪʳ. ɿʘ-

ʧʨʝʱʘʝʪʩʷ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʛʦʣʦʜʘʥʠʝʤ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʛʦʣʦʜʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʘʜ ʞʠʨʦʚ 

ʚ ʦʨʛʘʥʠʟʤʝ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʥʘʢʦʧ-

ʣʝʥʠʝ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʠ ʘʥʪʘʛʦʥʠʩʪʦʚ ʠʥʩʫʣʠ-

ʥʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷ-

ʥʠʷ ʟʜʦʨʦʚʴʷ.  

ɺʳʚʦʜ. ɺ ʢʦʤʧʣʝʢʩʝ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʜʠʝʪʦʪʝʨʘʧʠʷ, ʛʨʘʤʦʪ-

ʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʥʦ ʥʘʨʷʜʫ ʩ 

ʩʘʭʘʨʦʧʦʥʠʞʘʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʥʦʨʤʘʣʠ-

ʟʦʚʘʪʴ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟ-

ʤʝ ʯʝʣʦʚʝʢʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷ-

ʥʠʝ ʝʛʦ ʟʜʦʨʦʚʴʷ.  

 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʈɸɿʈɸɹʆʊʂɸ ʈɽʎɽʇʊʋʈʓ ʀ ʊɽʍʅʆʃʆɻʀʀ ʆɹʆɻɸʑɽʅʅʆʁ  

ʊɺʆʈʆɾʅʆʁ ʄɸʉʉʓ ɼʃʗ ʃʀʎ ʇʆɾʀʃʆɻʆ ɺʆɿʈɸʉʊɸ 

 

DEVELOPMENT OF THE R ECIPE AND TECHNOLOGI ES OF THE ENRICHED 

COTTAGE CHE ESE MASS FOR ELDERLY PERSONS 
 

 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʶ ʜʝʬʠʮʠʪʘ ʧʠʱʝʚʳʭ ʚʝ-
ʱʝʩʪʚ ʚ ʨʘʮʠʦʥʘʭ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢ-
ʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 
ʣʶʜʝʡ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ ʵʪʠʤʠ ʚʝɦ ʝʩʪʚʘʤʠ 
ʷʚʣʷʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʠʤʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 
ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʩʳʨʴʷ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠ-
ʚʘʪʴ ʪʚʦʨʦʛ ʠ ʩʝʤʝʥʘ ʢʫʥʞʫʪʘ.  
ʊʚʦʨʦʛ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʝʣʢʘ, ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ, ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, ʤʝ-
ʪʠʦʥʠʥʘ, ʣʝʮʠʪʠʥʘ ʠ ʭʦʣʠʥʘ. ʆʥ ʦʙʣʘʜʘʝʪ ʚr-
ʩʦʢʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʙʝʣʦʢ ʪʚʦʨʦʛʘ 
ʠʤʝʝʪ ʧʦʣʥʦʮʝʥʥʳʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ.  
ʉʝʤʝʥʘ ʣʴʥʘ ʩʦʜʝʨʞʘʪ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʙʦʛʘʪʳ ʢʘʣʠʝʤ, ʢʘʣʴʮʠʝʤ, 
ʤʘʛʥʠʝʤ, ʬʦʩʬʦʨʦʤ, ʞʝʣʝʟʦʤ, ʨʘʩʪʠʪʝʣʴʥʳʤʠ 
ʙʝʣʢʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʧʠʱʝʚʳʤʠ ʚʝ-
ʱʝʩʪʚʘʤʠ.  
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦ ʩʦʟʜʘʥʠʝ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, 
ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʩʦʯʝʪʘʥʠʠ ʤʦʣʦʯʥʦ-ʙʝʣʢʦʚʦʡ 
ʦʩʥʦʚʳ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦ-
ʛʠʠ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ, ʦʙʦʛʘʱʝʥʥʦʡ ʩʝʤʝʥʘʤʠ 
ʣʴʥʘ ʜʣʷ ʛʝʨʦʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ.  
ʈʝʮʝʧʪʫʨʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʜʣʷ ʪʚʦʨʦʞ-

ʥʦʡ ʤʘʩʩʳ ʷʚʠʣʠʩʴ: ʪʚʦʨʦʛ ʧʦʣʫʞʠʨʥʳʡ, ʩʝʤʝʥʘ 
ʣʴʥʘ, ʦʙʞʘʨʝʥʥʳʝ, ʠʟʤʝʣʴʯʝʥʥʳʝ, ʤʝʜ ʧʯʝʣʠ-
ʥʳʡ, ʚʘʥʠʣʴʥʳʡ ʩʘʭʘʨ.  
ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʛʘʱʝʥʥʦʡ ʪʚʦ-

ʨʦʞʥʦʡ ʤʘʩʩʳ ʩ ʩʝʤʝʥʘʤʠ ʣʴʥʘ ʚʢʣʶʯʘʝʪ ʩʣʝ-
ʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʧʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ, ʩʦʩʪʘʚʣʝ-
ʥʠʝ ʩʤʝʩʠ, ʩʤʝʰʠʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʘʩʪʝʨʠ-
ʟʘʮʠʷ ʤʘʩʩʳ, ʦʭʣʘʞʜʝʥʠʝ, ʬʘʩʦʚʢʘ, ʫʧʘʢʦʚʢʘ, 
ʤʘʨʢʠʨʦʚʢʘ, ʭʨʘʥʝʥʠʝ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʤʝʥʠ ʣʴʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʦʛʘʱʝʥʠʶ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ ʚʠʪʘʤʠʥʘʤʠ, 
ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʦʚʳʰʘʝʪ ʩʦʜʝʨ-
ʞʘʥʠʝ ʙʝʣʢʦʚ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ. 
ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥ-

ʥʘʷ ʧʨʦʜʫʢʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ.  

In recent years, considerable attention has been 

paid to reducing the deficiency of nutrients in the 

diets of various age groups, including the elderly. 

The most effective way to increase the availability 

of these substances to older people is to enrich 

them with food. As such raw materials should be 

considered cottage cheese and sesame seeds. 

Cottage cheese is high in protein, milk fat, cal-

cium, phosphorus, methionine, lecithin and cho-

line. It has high digestibility, since the protein of 

cottage cheese has a full amino acid composition. 

Flax seeds contain polyunsaturated fatty acids, 

are rich in potassium, calcium, magnesium, phos-

phorus, iron, vegetable proteins, vitamins and other 

nutrients. 

Currently, it is important to create food products 

for the elderly, based on a combination of a milk-

protein base and plant components. 

The article presents the results of research on 

the development of recipes and technology for the 

curd mass enriched with flax seeds for gerodietetic 

nutrition. 

The recipe ingredients for the curd mass were: 

bold cottage cheese, chopped roasted flax seeds, bee 

honey, vanilla sugar. 

The production technology of enriched curd 

mass with flax seeds includes the following opera-

tions: preparation of raw materials, preparation of 

the mixture, mixing of the components, pasteuriza-

tion of the mass, cooling, packaging, packaging, 

labeling, storage. 

The use of flaxseed contributes to the enrich-

ment of the curd mass with vitamins, minerals, in-

creases the content of proteins, vegetable fats and 

carbohydrates. 

In terms of safety, the developed products meet 

the requirements of hygiene standards. 
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ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʘʤʢʘʭ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ 

ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʌ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘ-

ʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʶ ʜʝʬʠʮʠʪʘ ʧʠʱʝʚʳʭ 

ʚʝʱʝʩʪʚ ʚ ʨʘʮʠʦʥʘʭ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʞʠʣʳʭ ʣʶʜʝʡ [1]. 

ɺ ʧʦʞʠʣʦʤ ʠ ʧʨʝʢʣʦʥʥʦʤ ʚʦʟʨʘʩʪʝ ʟʘʤʝʜ-

ʣʷʶʪʩʷ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ 

ʦʩʣʘʙʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ. ʋʤʝʥʴʰʠʪʴ ʨʘʟʚʠʪʠʝ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʩʧʦʩʦʙʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʦʙʝʩʧʝʯʝʥʥʦ-

ʩʪʠ ʣʶʜʝʡ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ ʵʪʠʤʠ ʚʝʱʝʩʪ-

ʚʘʤʠ ʷʚʣʷʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʠʤʠ ʧʨʦʜʫʢʪʦʚ ʧʠ-

ʪʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʩʳʨʴʷ ʩʣʝʜʫʝʪ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʪʚʦʨʦʛ ʠ ʩʝʤʝʥʘ ʣʴʥʘ [2, 3, 4]. 

ʊʚʦʨʦʛ ï ʧʨʦʜʫʢʪ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʧʦʚʳ-

ʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʤʦʣʦʯʥʦʛʦ ʞʠ-

ʨʘ, ʢʘʣʮɹʠʷ, ʬʦʩʬʦʨʘ, ʤʝʪʠʦʥʠʥʘ, ʣʝʮʠʪʠʥʘ ʠ 

ʭʦʣʠʥʘ. ʆʥ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ, 

ʪʘʢ ʢʘʢ ʙʝʣʦʢ ʪʚʦʨʦʛʘ ʠʤʝʝʪ ʧʦʣʥʦʮʝʥʥʳʡ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ [5].  

ʃʝʥ ï ʤʘʩʣʠʯʥʦʝ ʨʘʩʪʝʥʠʝ, ʚʦʟʜʝʣʳʚʘʝʤʦʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʉʝʤʝʥʘ ʣʴʥʘ 

ʩʦʜʝʨʞʘʪ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦ-

ʪʳ, ʙʦʛʘʪʳ ʢʘʣʠʝʤ, ʢʘʣʴʮʠʝʤ, ʤʘʛʥʠʝʤ, ʬʦʩ-

ʬʦʨʦʤ, ʞʝʣʝʟʦʤ, ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʙʝʣʢʘʤʠ, 

ʚʠʪʘʤʠʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʧʠʱʝʚʳʤʠ ʚʝʱʝʩʪʚʘ-

ʤʠ [6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦ ʩʦʟʜʘʥʠʝ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟ-

ʨʘʩʪʘ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʩʦʯʝʪʘʥʠʠ ʤʦʣʦʯʥʦ-

ʙʝʣʢʦʚʦʡ ʦʩʥʦʚʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝ-

ʥʠʶ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [7, 8, 9].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ, ʦʙʦʛʘʱʝʥʥʦʡ ʩʝʤʝʥʘʤʠ 

ʣʴʥʘ ʜʣʷ ʛʝʨʦʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ.  

ʄʝʪʦʜʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ.  

1. ʉʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʦʛʘʱʝʥʥʦʡ ʪʚʦ-

ʨʦʞʥʦʡ ʤʘʩʩʳ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫ-

ʣʠʥʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ ʢʫʣʠʥʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢʘʬʝʜʨʳ 

çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʜʫʢʪʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘ-

ʥʠʷ ʠ ʭʠʤʠʷè ʌɻɹʆʋ ɺʆ çʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʠʡ ɻɸʋè. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʨʘʟʨʘʙʦʪ-

ʢʝ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʦʛʘʱʝʥʥʦʡ ʪʚʦ-

ʨʦʞʥʦʡ ʤʘʩʩʳ ʜʣʷ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ 

ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʫʨʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʪʚʦʨʦʛ ʧʦʣʫʞʠʨʥʳʡ, ʠʟʤʝʣʴʯʝʥ-

ʥʳʝ ʩʝʤʝʥʘ ʣʴʥʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʞʘʨʝʥ-

ʥʳʡ ʠ ʤʝʜ ʧʯʝʣʠʥʳʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝ-

ʥʠʷʭ (70:15:14, 75:13:11, 80:10:9).  

ʆʧʨʝʜʝʣʷʶʱʠʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʚʳʙʦʨʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʜʦʟʠʨʦʚʦʢ ʷʚʣʷʣʘʩʴ ʦʨʛʘ-

ʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʪʚʦʨʦʞʥʦʡ 

ʤʘʩʩʳ (ʨʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ ʩ ʦʙʦʛʘʱʘʶʱʝʡ ʜʦʙʘʚʢʦʡ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʜʝʛʫʩʪʘʮʠʦʥ-

ʥʦʡ ʦʮʝʥʢʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʦʨ-

ʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʪʚʦ-

ʨʦʞʥʦʡ ʤʘʩʩʳ ʩ ʦʙʦʛʘʱʘʶʱʝʡ ʜʦʙʘʚʢʦʡ ʜʦʩ-

ʪʠʛʘʶʪʩʷ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝ-

ʮʝʧʪʫʨʳ 75:13:11.  

ʈʝʮʝʧʪʫʨʘ ʦʙʦʛʘʱʝʥʥʦʡ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʘ ʦʙʦʛʘʱʝʥʥʦʡ  

ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʩrʨʴʷ 

ʄʘʩʩʘ ʩʳʨʴʷ, ʛ 

ʙʨʫʪʪʦ ʥʝʪʪʦ 

ʊʚʦʨʦʛ ʧʦʣʫʞʠʨʥʳʡ  757 750 

ʃʝʥ (ʩʝʤʝʥʘ) 131 130 

ʄʝʜ ʧʯʝʣʠʥʳʡ  110 110 

ʉʘʭʘʨ ʚʘʥʠʣʴʥʳʡ  10 10 

ɺʳʭʦʜ  - 1000 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦ-

ʛʘʱʝʥʥʦʡ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʚʦʨʦʞʥʘʷ ʤʘʩʩʘ ʠʤʝʝʪ ʦʜ-

ʥʦʨʦʜʥʳʡ, ʧʘʩʪʦʦʙʨʘʟʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʩʚʝʪ-

ʣʦ-ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʪʝʤʥʦ-

ʙʝʞʝʚʦʛʦ ʮʚʝʪʘ; ʚʢʫʩ ʠ ʟʘʧʘʭ ï ʢʠʩʣʦ-ʤʦʣʦʯ-

ʥʳʝ, ʩ ʧʨʠʚʢʫʩʦʤ ʣʴʥʘ, ʤʝʜʘ ʠ ʣʝʛʢʠʤ ʘʨʦʤʘ-

ʪʦʤ ʚʘʥʠʣʠ.  

ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʦʛʘʱʘʶʱʝʛʦ ʵʬ-

ʬʝʢʪʘ, ʚʚʝʜʝʥʥʳʭ ʚ ʨʝʮʝʧʪʫʨʫ ʠʟʤʝʣʴʯʝʥʥʳʭ 

ʩʝʤʷʥ ʣʴʥʘ, ʦʧʨʝʜʝʣʷʣʠ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʪʘʙʣʠʮʘ 2).  

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 ʜʘʥʥʳʭ 

ʚʠʜʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʩʝʤʷʥ ʣʴʥʘ ʚ ʪʚʦʨʦʞʥʫʶ 

ʤʘʩʩʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʙʝʣʢʦʚ, 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ.  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ  

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʛʘʱʝʥʥʦʡ  

ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ 

 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʦʙʦʛʘʱʝʥʥʦʡ ʪʚʦʨʦʞʥʦʡ 

ʤʘʩʩʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʝʩ-

ʪʠʮʠʜʦʚ ʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ʪʘʙʣʠʮʳ 3, 4).  

ɼʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 3, 4, ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦ-

ʜʫʢʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ 

2.3.2.1078-01 ʠ ʊʈ ʊʉ 021/ 2011 ʠ ʷʚʣʷʝʪʩʷ 

ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
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ʊʘʙʣʠʮʘ 2 ï ʇʠʱʝʚʘʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 
 

ʇʠʱʝʚʳʝ ʚʝɦ ʝʩʪʚʘ 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ 

ʪʚʦʨʦʛ 

ʧʦʣʫʞʠʨʥʳʡ 

ʪʚʦʨʦʞʥʘʷ ʤʘʩʩʘ ʩ ʠʟʤʝʣʯɹʝʥʥʳʤʠ  

ʩʝʤʝʥʘʤʠ ʣʴʥʘ 

ɹʝʣʢʠ, ʛ 17,04 19,23 

ɾʠʨʳ, ʛ 9,1 16,02 

ʋʛʣʝʚʦʜʳ, ʛ 3,04 15,9 

ɺʠʪʘʤʠʥʳ, ʤʛ:    

ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 0,5 0,75 

ʪʠʘʤʠʥ  0,04 0,24 

ʨʠʙʦʬʣʘʚʠʥ  0,27 0,29 

ʥʠʘʮʠʥ 0,41 0,73 

ʧʠʨʠʜʦʢʩʠʥ  0,11 0,17 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʤʛ:   

ʢʘʣʴʮʠʡ 163,07 187,6 

ʢʘʣʠʡ  111,04 192,9 

ʥʘʪʨʠʡ  40,23 40,84 

ʤʘʛʥʠʡ 21,38 68,26 

ʬʦʩʬʦʨ  218,15 253,42 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ/ʢɼʞ 165 / 692 284 / 1190 

 

ʊʘʙʣʠʮʘ 3 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʦʙʦʛʘʱʝʥʥʦʡ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ 
 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʠʛʠʝʥʠʯʝʩʢʠʡ 

ʥʦʨʤʘʪʠʚ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʜʝʥʴ  

ʚrʨʘʙʦʪʢʠ 

ʥʘ 

2 ʜʝʥʴ 

ʥʘ 

4 ʜʝʥʴ 

ʥʘ 

8 ʜʝʥʴ 

ɹɻʂʇ, ʚ 0,01ʛ 
ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

S.aureus, ʚ 0,1 ʛ 
ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ɼʨʦʞʞʠ, ʂʆɽ/ʛ, ʥʝ ʙʦʣʝʝ  
100 

ʤʝʥʝʝ 

1,0³10
1 

ʤʝʥʝʝ 

1,0³10
1
 

10 40 

ʇʣʝʩʝʥʠ, ʂʆɽ/ʛ, ʥʝ ʙʦʣʝʝ 
50 

ʤʝʥʝʝ 

1,0³10
1
 

ʤʝʥʝʝ 

1,0³10
1
 

ʤʝʥʝʝ 

1,0³10
1
 

ʤʝʥʝʝ 

1,0³10
1
 

ʇʘʪʦʛʝʥʥʳʝ, ʚ ʪ.ʯ.  

ʩʘʣʴʤʦʥʝʣʣʳ ʚ 25 ʛ 
ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ  

ʦʙʥʘʨʫʞʝʥʦ 

 

ʊʘʙʣʠʮʘ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʝʩʪʠʮʠʜʦʚ ʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

 ʚ ʦʙʦʛʘʱʝʥʥʦʡ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʝ 
 

ʇʦʢʘʟʘʪʝʣʴ 
ɼʦʧʫʩʪʠʤʳʝ  

ʫʨʦʚʥʠ 

ʈʝʟʫʣʴʪʘʪʳ  

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʊʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ,  

ʤʛ/ʢʛ, ʥʝ ʙʦʣʝʝ  

 

 

 

 

ʉʚʠʥʝʮ 0,3 ʤʝʥʝʝ 0,03 

ʄʳʰʴʷʢ 0,2 ʤʝʥʝʝ 0,04 

ʂʘʜʤʠʡ 0,1 ʤʝʥʝʝ 0,02 

ʈʪʫʪʴ 0,02 ʤʝʥʝʝ 0,005 

ʇʝʩʪʠʮʠʜʳ, ʤʛ/ʢʛ,  

ʥʝ ʙʦʣʝʝ  

 

 

 

ɻʝʢʩʘʭʣʦʨʮʠʢʣʦʛʝʢʩʘʥ  

(Ŭ, ɓ, ɔ - ʠʟʦʤʝʨʳ) 1,25 ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ɼɼʊ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪ r 1,0 ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ɻʝʧʪʘʭʣʦʨ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ʈʘʜʠʦʥʫʢʣʠʜʳ, ɹʢ/ʢʛ,  

ʥʝ ʙʦʣʝʝ  

 

ʎʝʟʠʡ-137  

 
100 ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ʉʪʨʦʥʮʠʡ-90 25 ʥʝ ʦʙʥʘʨʫʞʝʥʦ 




