
                                                                                                                                                                                                                                                            
                                                                                                                 

                                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      ñVESTNIKò 
 of the South-Kazakhstan state pharmaceutical academy 

 
REPUBLICAN SCIENTIFIC JOURNAL  

  

  
 

 

 

 

 

 

      ̄ 4(77),  2016 



 

 

 
ʆϫʊϭʉʊɯʂ ϧɸɿɸϧʉʊɸʅ ʄɽʄʃɽʂɽʊʊɯʂ ʌɸʈʄɸʎɽɺʊʀʂɸ  ɸʂɸɼɽʄʀʗʉʓ ʍɸɹɸʈʐʓ 

ˉ4(77)-2016ʞ.   

 

 

 

1 

ʆϫʊϭʉʊɯʂ ϧɸɿɸϧʉʊɸʅ ʄɽʄʃɽʂɽʊʊɯʂ ʌɸʈʄɸʎɽɺʊʀʂɸ 

ɸʂɸɼɽʄʀʗʉʓʅʓϫ  ʍɸɹɸʈʐʓʉʓ 

 

ˉ 4 (77), 2016 

  

ʈɽʉʇʋɹʃʀʂɸʃʓϧ ϣʓʃʓʄʀ ɾʋʈʅɸʃ         ʈʈɽɽʉʉʇʇʋʋɹɹʃʃʀʀʂʂɸɸʅʅʉʉʂʂʀʀʁʁ      ʅʅɸɸʋʋʏʏʅʅʓʓʁʁ      ɾɾʋʋʈʈʅʅɸɸʃʃ 

ñVESTNIKò 

 

 of the South-Kazakhstan state pharmaceutical academy 

REPUBLICAN SCIENTIFIC JOURNAL  

 ʆʩʥʦʚʘʥ ʩ ʤʘʷ 1998 ʛ.  

 

 

 

 
ʋʯʨʝʜʠʪʝʣʴ: 

çʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ ʥʘ ʧʨʘʚʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʚʝʜʝʥʠʷ  çʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ 

ʘʢʘʜʝʤʠʷè 

 

ɾʫʨʥʘʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ  

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʮʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ˉ11321-ʞ ʦʪ 24.02.2011 ʛʦʜʘ. 

ISSN 1562-2967 

 

çɺʝʩʪʥʠʢ ʖʂɻʌɸè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʮʝʥʪʨʝ ʧʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʨʠʘʣʴʥʳʭ ʠʟʜʘʥʠʡ 

ISSN(ʖʅɽʉʂʆ, ʛ.ʇʘʨʠʞ,ʌʨʘʥʮʠʷ), 

ʧʨʠʩʚʦʝʥ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʥʦʤʝʨ ISSN 

2306-6822 

 

ɾʫʨʥʘʣ ʠʥʜʝʢʩʠʨʫʝʪʩʷ ʚ ʂʘʟɹʎ; ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

Information Service, for Physics, 

Electronics and Computing (InspecDirect) 

 

ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 

160019 ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, 

ʛ. ʐʳʤʢʝʥʪ, ʧʣ. ɸʣʴ-ʌʘʨʘʙʠ, 1 

ʊʝʣ.: 8(725-2) 40-22-08, 40-82-22(5113) 

ʌʘʢʩ:  40-82-19 

www.ukgfa.kz, ukgma.kz 

ɽ-.ʄʘil:   medacadem@rambler.ru, 

raihan_ukgfa@mail.ru 

ʊʠʨʘʞ 300 ʵʢʟ. ɾʫʨʥʘʣ ʦʪʧʝʯʘʪʘʥ ʚ         

ʪʠʧʦʛʨʘʬʠʠ ʆʌ çʉʝʨʧʠʣʠʩè, 

ʛ. ʐʳʤʢʝʥʪ. 

 

 
 

 

ɻʣʘʚʥʳʡ  ʨʝʜʘʢʪʦʨ 

 

ʉʝʢʩʝʥʙʘʝʚ ɹ.ɼ, ʜʦʢʪʦʨ ʤʝʜ. ʥʘʫʢ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ 

ʂʘʟʅɸɽʅ 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 

ʅʫʨʤʘʰʝʚ ɹ.ʂ.., ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ 

                    

  ʈʝʜʘʢʪʦʨ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ 
ʐʘʡʤʝʨʜʝʥʦʚʘ ʈ.ɸ. 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ɸʥʘʨʪʘʝʚʘ ʄ.ʋ., ʜʦʢʪʦʨ ʤʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʫʣʝʰʦʚ ʄ.ɸ., ʜʦʢʪʦʨ ʤʝʜ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɼʫʱʘʥʦʚʘ ɻ.ɸ., ʜʦʢʪʦʨ ʤʝʜ.ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʄʘʭʘʪʦʚ ɹ.ʂ., ʜʦʢʪʦʨ ʬʘʨʤ.ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ          

ʂʘʟʅɸɽʅ 

ʆʨʜʘʙʘʝʚʘ ʉ.ʂ., ʜʦʢʪʦʨ ʬʘʨʤ,ʥʘʫʢ,ʧʨʦʬʝʩʩʦʨ 

ʆʨʤʘʥʦʚ ʅ.ɾ., ʜʦʢʪʦʨ ʤʝʜ.ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʆʩʧʘʥʦʚʘ ʉ.ɸ., ʜʦʢʪʦʨ ʤʝʜ.ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʘʛʠʥʜʳʢʦʚʘ ɹ.ɸ., ʜʦʢʪʦʨ ʬʘʨʤ.ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʠʩʘʙʝʢʦʚ. ʂ.ɽ., ʜʦʢʪʦʨ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʇʘʪʩʘʝʚ ɸ.ʂ., ʜʦʢʪʦʨ ʭʠʤ.ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʐʝʨʪʘʝʚʘ ʂ.ɼ., ʜʦʢʪʦʨ ʬʘʨʤ.ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʈʝʜʘʢʮʠʦʥʥʳʡ ʩʦʚʝʪ: 

ɸʟʠʟʦʚ ʀ.ʂ., ʜ.ʬʘʨʤ. ʥ., ʧʨʦʬʝʩʩʦʨ (ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ) 

ɻʘʣʠʤʟʷʥʦʚ ʍ.ʄ.,ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ (ʛ. ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʷ) 

Gasparyan Armen Y., MD, PhD, FESC, Associated                                        

Professor (Dudley, UK) 

   ɻʣʘʜʫʭ ɽ.ɺ., ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬʝʩʩʦʨ (ʛ.ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ) 

ʀʩʫʧʦʚ ʉ.ɼ., ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬʝʩʩʦʨ (ʛ. ɼʫʰʘʥʙʝ,     

ʊʘʜʞʠʢʠʩʪʘʥ) 

ɼʨʦʟʜʦʚʘ ʀ.ʃ., ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬʝʩʩʦʨ (ʛ.ʂʫʨʩʢ, ʈʦʩʩʠʷ) 

ʂʦʨʯʝʚʩʢʠʡ ɸ. Phd, Doctor of Science(ʛ.ʂʦʣʫʤʙʠʷ, ʉʐɸ) 

ʂʦʩʪʝʥʢʦ ʅ.ɺ., ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ (ʛ. ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʷ) 

ʄʘʨʢʘʨʷʥ ɸ.ɸ., ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬʝʩʩʦʨ (ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʇʦʧʢʦʚ ɺ.ɸ., ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬʝʩʩʦʨ (ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʊʠʭʦʥʦʚ ɸ.ʀ., ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬʝʩʩʦʨ (ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ) 

ʏʦʣʧʦʥʙʘʝʚ ʂ.ʉ., ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬ. (ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

Nannette Turner,Phd.MPH(ʛ.ʂʦʣʫʤʙʠʷ, ʉʐɸ) 

ʐʥʠʪʦʚʩʢʘ ʄ.,Prof.,,Phd.,M.Pharm (ʛ.ɻʜʘʥʴʩʢ, 

ʈʝʩʧʫʙʣʠʢʘʇʦʣʴʰʘ)

http://www.ukgfa.kz/
mailto:medacadem@rambler.ru


 

 

 
ʆϫʊϭʉʊɯʂ ϧɸɿɸϧʉʊɸʅ ʄɽʄʃɽʂɽʊʊɯʂ ʌɸʈʄɸʎɽɺʊʀʂɸ  ɸʂɸɼɽʄʀʗʉʓ ʍɸɹɸʈʐʓ ˉ4(77)-

2016ʞ.   

 

 

 

2 

 

 

 

 

 
 

 

 

 

 

 
ʄʘʪʝʨʠʘʣʳ IV  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ 

ʩʪʫʜʝʥʪʦʚ çʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ɹʀʆʃʆɻʀʀ, ʄɽɼʀʎʀʅʓ ʀ 

ʌɸʈʄɸʎʀʀè, ʠʥʠʮʠʠʨʦʚʘʥʥʦʡ ʉʆɺɽʊʆʄ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʌʆʅɼɸ 

ʇɽʈɺʆɻʆ ʇʈɽɿʀɼɽʅʊɸ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ ï ʃʀɼɽʈɸ ʅɸʎʀʀ ʠ 

ʖɾʅʆ-ʂɸɿɸʍʉʊɸʅʉʂʆʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʆʁ 

ɸʂɸɼɽʄʀʀ, 

ɺ ɻʆɼ ʇʈɸɿɼʅʆɺɸʅʀʗ 25-ʃɽʊʀʗ ʅɽɿɸɺʀʉʀʄʆʉʊʀ ʈɽʉʇʋɹʃʀʂʀ 

ʂɸɿɸʍʉʊɸʅ 

9-10 ʜʝʢʘʙʨʷ 2016 ʛʦʜʘ,  ʛ. ʐʳʤʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

 

 

 



 

 

 
ʆϫʊϭʉʊɯʂ ϧɸɿɸϧʉʊɸʅ ʄɽʄʃɽʂɽʊʊɯʂ ʌɸʈʄɸʎɽɺʊʀʂɸ  ɸʂɸɼɽʄʀʗʉʓ ʍɸɹɸʈʐʓ ˉ4(77)-

2016ʞ.   

 

 

 

3 

 
ʉʝʢʮʠʷ çɹʀʆʊɽʍʅʆʃʆɻʀʗ  ʀ ʅɸʅʆʊɽʍʅʆʃʆɻʀʗ: ɺɿɻʃʗɼ ɺ ɹʋɼʋʑɽɽè 
 

 

Havrylkina D.1  ï 4-year student, faculty of biotechnology and ecological control, 

dashka2310@gmail.com 

Scientific adviser: Leonova N.2ï PhD, Senior Researcher, Department of general and soil 

microbiology, natikleo@online.ua 

1National University of Food Technology, Kyiv, Ukraine 

2Zabolotny Institute of Microbiology and Virology of the NASU, Kyiv, Ukraine 

 

SYNTHESIS OF PHYTOHORMONES BY PRODUCERS OF SURFACTANTS Acinetobacter 

calcoaceticus IMV B-7241 AND Rhodococcus erythropolis IMV Ac -5017 

 

Introduction. Now surfactants of microbial origin due to the unique properties are promising for use in 

many sectors of the economy: to increase oil production, to provision specific taste and structural 

properties of food and in bioremediation processes of ecosystems. 

Widespread use of microbial surfactants is constrained by high costs on biosynthesis (materials, 

energy) and the isolation and purification of the final product. One way to reduce the cost of 

production is use less expensive substrates, including waste from other industries. 

New perspective area of biotechnology is to obtain and use complex microbial preparations with 

different properties, such as complex microbial surfactants with enzymes, bacteriocins, 

polysaccharides [1]. 

The aim of the work. To study the possibility of synthesis extracellular compounds with gibberellic 

activity by producers of surfactants A. calcoaceticus IMV B-7241 and R. erythropolis IMV Ac-5017. 

Materials and methods. Bacteria were cultivated using a synthetic medium. Fried and refined 

sunflower oil (restaurant chain McDonald's, Kyiv), technical glycerol (Komsomolsk biofuel factory, 

Poltava region), ethanol and hexadecane were used as the carbon source. Substrate concentration was 

2% (v/v).  

Phytohormones of gibberellic nature were extracted from the supernatant culture liquid A. 

calcoaceticus IMV B-7241 and R. erythropolis IMV Ac-5017 after isolation of surfactants using 

mixture of chloroform and methanol in a ratio of 2:1 (Folchôs mixture). Preliminary purification and 

concentration of the substances with gibberellic activity was performed by thin layer chromatography 

method. 

To determine gibberellic activity we used hypocotyls of seedlings of cucumber grade Nezhinskiye. 

After germination of cucumber seeds during 3-4 days (temperature 27 °C) hypocotyls with length 2,0 

± 0,2 cm were selected. Hypocotyls were placed in Petri dishes with aliquots of aqueous solutions of 

extracts at dilutions 1:500 and 1:600. After incubation for 1-2 days at 27 °C elongation of hypocotyls 

was measured and was compared to controls (treatment with distilled water and a solution gibberellic 

acid (GA3) at a concentration of 10-5 M). 

Results and discussion. Treatment of cucumber seedling grade Nezhinskiye by extracts with 

substances of gibberellic nature synthesized by strains IMV B-7241 and IMV Ac-5017 was 

accompanied by a positive effect on hypocotyls elongation (table 1). 

Note. Incubation of seedlings after their treatment with relevant extracts was 1 day (*) or 2 days (**)  

The highest growth rates were observed in case of treatment cucumber seedlings with extract 

containing metabolites synthesized by A. calcoaceticus IMV B-7241 on refined oil and by R. 

erythropolis IMV Ac-5017 ï on ethanol. 

In the available literature we could not find information about the synthesis of phytohormones, 

including gibberellins, by producers of surfactants. Meanwhile the ability to synthesize gibberellins 

found in many microorganisms including fungi genera Fusarium, Sphaceloma and Phaeosphaeriae and 

bacteria genera Bacillus, Acinetobacter, Bradyrhizobium, Sinorhizobium and Mesorhizobium [2, 3]. 

mailto:dashka2310@gmail.com
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Conclusion. Thus, for the first time the possibility of surfactant producers to synthesize extracellular 

exometabolites with gibberellic activity was established. The obtained data are the basis for 

development of technology of complex microbial preparations with different biological properties. 

 

Table 1 - Hypocotyls length (cm) of cucumbers grade Nezhinskiye after treatment with extracts 

obtained from the supernatant culture liquid A. calcoaceticus IMV B-7241 and R. erythropolis 

IMV Ac -5017 

 

Strain 
The growth 

substrate 

Control 

(water) 

Gʽbberellic 

acid 

Dilution of extract 

1:500 1:600 

IMV  

B-7241 

Ethanol * 4,26 ± 0,40 4,60 ± 0,40 4,70 ± 0,36 4,84 ± 0,30 

Technical glycerol 

*  
4,66± 0,38 5,84 ± 0,30 4,95 ± 0,40 5,28± 0,35 

Refined oil ** 10,20 ± 0,20 11,40 ± 0,40 11,10 ± 0,32 11,30 ± 0,33 

Waste oil after 

frying meat ** 
8,90 ± 0,40 9,80 ± 0,35 9,50 ± 0,40 9,08 ± 0,37 

IMV  

Ac-5017 

Ethanol * 4,70 ± 0,20 5,88 ± 0,28 5,58 ± 0,18 6,00 ± 0,30 

Hexadecan * 5,40 ± 0,40 6,00 ± 0,20 5,70 ± 0,40 5,80 ± 0,40 

Refined oil * 5,70 ± 0,25 6,54 ± 0,24 6,50 ± 0,30 6,80 ± 0,30 

Waste oil after 

frying meat * 
5,80 ± 0,40 6,60 ± 0,30 7,20 ± 0,20 6,90 ± 0,30 
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ʧʨʦʜʫʢʮʠʠ, ʘ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʧʨʦʜʫʢʪʘ ʧʦʣʝʟʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʪʘʢʞʝ ʢʘʯʝʩʪʚʦ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʚ ʧʠʱʫ ʠʟʜʝʣʠʡ. ʉʦ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ 

ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʣʴʟʫʝʪʩʷ ʰʘʰʣʳʢ. ʆʥ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʚʠʪʘʤʠʥʦʚ, ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʅʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʰʘʰʣʳʢ ʦʯʝʥʴ 

ʙʳʩʪʨʦ ʧʦʨʪʠʪʩʷ [2]. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ï ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨ ʰʘʰʣʳʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʘʨʠʥʘʜʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʦʙʝʩʧʝʯʠʣʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ 

ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʣʫʯʰʝʥʠʶ ʠʭ ʚʢʫʩʦʚʳʭ ʩʚʦʡʩʪʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʰʘʰʣʳʢʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʨʠʥʘʜʦʚ ʠʩʧʦʣʴ-

ʟʫʶʪ ʨʘʟʥʳʝ ʦʚʦʱʠ ʠ ʬʨʫʢʪʳ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʞʠʨʳ, ʧʦʩʦʣʦʯʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʧʨʷʥʦʩʪʠ, 

ʬʨʫʢʪʦʚʳʝ ʩʦʢʠ, ʩʧʝʮʠʠ [3]. ɼʘʥʥʳʝ ʜʦʙʘʚʢʠ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

mailto:katya.zusko@mail.ru
mailto:g_natal@ukr.net
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ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʥʠ ʩʣʫʞʘʪ ʭʦʨʦʰʝʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʨʠʚʦʜʷʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʧʦʨʯʝ ʰʘʰʣʳʢʘ [1]. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʨʠʥʘʜʦʚ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʰʘʰʣʳʢʘ 

ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʨʠʥʘʜʦʚ ʥʘ ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʘʰʣʳʢʘ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʳ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʰʘʰʣʳʢʘ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʳ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ ʋʢʨʘʠʥʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ (ɼʉʊʋ ISO 18593:2006; 6887-2:2005; 

4833:2006; 4832:2006; 7937-2006; 7954: 2006). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ 2 ʦʙʨʘʟʮʘ ʰʘʰʣʳʢʘ (ʠʟ ʛʦʚʷʜʠʥʳ ʚ ʤʘʨʠʥʘʜʝ ʠʟ ʧʦʜʩʦʣʥʝʯ-

ʥʦʛʦ ʤʘʩʣʘ ʠ ʠʟ ʤʷʩʘ ʜʠʢʦʛʦ ʢʘʙʘʥʘ ʚ ʤʘʨʠʥʘʜʝ ʠʟ ʢʠʚʠ), ʢʦʪʦʨʳʝ ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0..6 

0ʉ ʠ +10 0ʉ. ɺ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʡ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʣʴ ʠ ʧʝʨʝʮ.  

ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʠʟʜʝʣʠʷʭ ʠʟ ʛʦʚʷʜʠʥʳ ʠ ʜʠʢʦʛʦ ʢʘʙʘʥʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʂʄɸʌɸʄ), ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ (ɹɻʂʇ), ʤʝʟʦʬʠʣʴʥʳʭ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶ-

ʱʠʭ ʢʣʦʩʪʨʠʜʠʡ ʠ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ (Staphylococcus aureus), ʢʦʣʠʯʝʩʪʚʦ ʜʨʦʞʞʝʡ ʠ 

ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴ-

ʥʦʩʪʠ ʰʘʰʣʳʢʘ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʥʘ 7, 9, 13 ʜʝʥʴ 

ʭʨʘʥʝʥʠʷ. ʈʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ ʧʨʠ -2..+4 0ʉ ï 24 ʯʘʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɸʥʘʣʠʟ ʩʚʝʞʝʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʨʦʙ ʰʘʰʣʳʢʘ ʚ ʤʘʨʠʥʘʜʘʭ ʠʟ 

ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʠ ʢʠʚʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ (7,6 103, 

1,96 104 ʂʋʆ/ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʝʚʳʩʦʢʘʷ (ʥʘ 2-3 ʧʦʨʷʜʢʘ ʥʠʞʝ ʥʦʨʤʳ) (ʪʘʙʣ.), ʢʦʣʠʯʝʩʪʚʦ 

ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʘʤ, ʘ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʘʰʣʳʢʘ ʚ ʪʝʯʝʥʠʝ 13 ʜʥʝʡ ʭʨʘʥʝʥʠʷ ʧʨʠ t = 0..6 0ʉ ʠ t = 10 

0ʉ (ʪʘʙʣ.), ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʨʠʥʘʜʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠ ʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʠ, ʥʘʭʦʜʠ-

ʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ.  ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ ʥʘ 6 0ʉ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʪʘʙʣ.). 

 

ʊʘʙʣʠʮʘ ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʝʥʠʷ ʂʄɸʌɸʥʄ ʚ ʰʘʰʣʳʢʝ 

 

ʅʘʟʚʘʥʠʝ ʧʨʦʜʫʢʪʘ ʂʄɸʌɸʥʄ, ʂʋʆ/ʛ 

ʥʦʨʤʘʪʠ

ʚ 

ʨʝʟʫʣʴʪʘʪ 

9-ʡ ʜʝʥʴ ʭʨʘʥʝʥʠʷ 13-ʡ ʜʝʥʴ ʭʨʘʥʝʥʠʷ 

t = 0..6 0ʉ t = 10 0ʉ t = 0..6 0ʉ t = 10 0ʉ 

ʐʘʰʣʳʢ ʚ ʤʘʨʠʥʘʜʝ ʠʟ 

ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ 1 106 2,38 104 3,04 104 6,1 103 1,98 104 

ʐʘʰʣʳʢ ʚ ʤʘʨʠʥʘʜʝ ʠʟ 

ʢʠʚʠ 1 106 1,46 104 2,8 104 2 102 1,9 103 

 

ɺʳʚʦʜ.r ʀʪʘʢ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʰʘʰʣʳʢʘ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ 13 ʜʥʝʡ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʩʦʩʪʘʚʘ ʤʘʨʠʥʘʜʦʚ, ʙʝʟʦʧʘʩʥʳʡ ʜʣʷ ʫʧʦʪʨʝʙ-

ʣʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʛʨʠʙʦʚ ʚ ʦʙʨʘʟʮʘʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʥʝʚʳʩʦʢʦ. ʅʘʣʠʯʠʝ ɹɻʂʇ, 

ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʡ ʠ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ ʚ ʧʨʦʜʫʢʪʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʙʣʶʜʝʥʠʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʧʨʠ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʘʣʴ-ʇʨʠʣʠʧʢʦ ʃ.ɺ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʨʦʢ ʠ ʢʘʯʝʩʪʚʦ ʭʨʘʥʝʥʠʷ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ // 

ʄʷʩʥʦʝ ʜʝʣʦ. ï 2006.  ï ˉ8. ï ʉ. 53-55. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʨʠʥʘʜʽʚ ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʪʨʘʚ ʽʟ ʤôʷʩʘ / [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ:  http://www.hduht.edu.ua. 

 

 

 

ɺʦʨʦʥʝʥʢʦ ɸ.ɸ. ï ʤʘʛʠʩʪʨʘʥʪ 1-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ, ʬʘʢʫʣʴʪʝʪʘ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ, voronenko67@mail.ru  

ʀʚʘʭʥʶʢ ʅ.ɸ. ï ʘʩʧʠʨʘʥʪ 2-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ, ʬʘʢʫʣʴʪʝʪʘ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ, ivahniuk@mail.ru  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʉʄɽʉʀ ʄɽʃɸʉʉʓ ʀ ʆʊʈɸɹʆʊɸʅʆɻʆ 

ʄɸʉʃɸ ɼʃʗ ɹʀʆʉʀʅʊɽɿɸ ʄʀʂʈʆɹʅʆɻʆ ʇʆʃʀʉɸʍɸʈʀɼɸ ʕʊɸʇʆʃɸʅɸ 

 

ɽʞʝʛʦʜʥʦ ʚʦ ʚʩʝʤ ʤʠʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʞʘʨʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ. ʆʛʨʦʤ-

ʥʳʝ ʦʙʲʝʤʳ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʦʛʦ ʦʪʭʦʜʘ, ʘ ʪʘʢʞʝ ʪʦʢʩʠʯʥʦʩʪʴ [0] ʦʙʫʩʣʦʚʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʠʩʢʦʚ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʚ ʙʠʦʜʠʟʝʣʴ [0]. 

ɽʱʝ ʦʜʥʠʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʪʠʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʦʚ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʮʝʥʥʳʭ ʤʠʢʨʦʙ-

ʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ [0]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨ-

ʤʘʮʠʷ ʦ ʙʠʦʩʠʥʪʝʟʝ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʦʚ ʥʘ ʧʝʨʝʞʘʨʝʥʥʦʤ ʤʘʩʣʝ [0]. 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʵʪʘʧʦʣʘʥʘ (ʧʨʦʜʫʮʝʥʪ 

Acinetobacter sp. ʀʄɺ ɺï7005) ʥʘ ʨʘʬʠʥʠʨʦʚʘʥʥʦʤ ʠ ʧʝʨʝʞʘʨʝʥʥʦʤ ʧʦʜʩʦʣʥʝʯʥʦʤ ʤʘʩʣʝ, ʘ 

ʪʘʢʞʝ ʩʤʝʩʠ ʤʝʣʘʩʩʳ ʠ ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ ʤʘʩʣʘ [0, 0]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʥʘ 

ʦʪʨʘʙʦʪʘʥʥʦʝ ʚ ʩʤʝʩʠ ʩ ʤʝʣʘʩʩʦʡ ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʵʪʘʧʦʣʘʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʐʪʘʤʤ ʀʄɺ B-7005 ʚʳʨʘʱʠʚʘʣʠ ʚ ʞʠʜʢʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘ-

ʱʝʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʘ ʩʤʝʩʴ ʤʝʣʘʩʩʳ (1,5 % ʧʦ ʫʛʣʝʚʦʜʘʤ) ʠ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ 

(1,5 % ʧʦ ʦʙʲʝʤʫ): ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ, ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʧʦʩʣʝ ʞʘʨʢʠ ʤʷʩʘ, ʢʘʨʪʦʬʝʣʷ, ʦʚʦʱʝʡ ʠ 

ʩʤʝʰʘʥʥʦʛʦ (ʧʦʩʣʝ ʞʘʨʢʠ ʤʷʩʘ, ʢʘʨʪʦʬʝʣʷ, ʣʫʢʘ ʠ ʩʳʨʘ). ʇʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ ʚʳʨʘʱʠʚʘʣʠ ʚ 

ʩʨʝʜʝ ʩ ʤʦʥʦʩʫʙʩʪʨʘʪʘʤʠ ʤʝʣʘʩʩʦʡ, ʨʘʬʠʥʠʨʦʚʘʥʥʳʤ ʠ ʦʪʨʘʙʦʪʘʥʥʳʤ ʤʘʩʣʦʤ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

0,5 %. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʢʦʣʙʘʭ (750 ʤʣ) ʩ 100 ʤʣ ʩʨʝʜʳ ʥʘ ʢʘʯʘʣʢʝ (320 

ʦʙ/ʤʠʥ) ʧʨʠ 30 ʉ ʚ ʪʝʯʝʥʠʠ 120 ʯ. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʙʠʦʤʘʩʩʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʩʫʩʧʝʥʟʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʝʪʦʤ ʥʘ ʩʫʭʫʶ ʙʠʦʤʘʩʩʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʣʠʙʨʦʚʦʯʥʳʤ ʛʨʘʬʠʢʦʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʕʇʉ ʦʧʨʝʜʝʣʷʣʠ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ʧʦʩʣʝ ʦʩʘʞʜʝʥʠʷ 

ʠʟʦʧʨʦʧʘʥʦʣʦʤ. ʕʇʉ-ʩʠʥʪʝʟʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʨʘʞʘʣʠ ʚ ʛʨʘʤʤʘʭ ʕʇʉ ʥʘ ʛʨʘʤʤ 

ʙʠʦʤʘʩʩʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʠʥʪʝʟʘ ʵʪʘʧʦʣʘʥʘ ʥʘ ʩʤʝʩʠ ʤʝʣʘʩʩʳ ʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ. ɺ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʩʪʦʯʥʠʢʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ ʩʨʝʜʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʦʢʫʣʷʪʘ ʠ ʙʠʦʩʠʥʪʝʟʘ 

ʕʇʉ ʩʦʩʪʘʚʣʷʣʘ 0,2 ʛ/ʣ, ʘ ʧʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʤʝʣʘʩʩʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʚ ʩʤʝʩʠ ʩ ʤʝʣʘʩʩʦʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʣʠʩʘʭʘʨʠʜʘ 

ʩʦʩʪʘʚʣʷʣʘ 12-15,5 ʛ/ʣ ʠ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ ʤʘʩʣʘ 

(11,5 ʛ/ʣ). 

ʈʘʥʝʝ [0] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʢʣʶʯʝʥʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʘʟʦʪʘ ʚ ʩʨʝʜʝ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʰʪʘʤʤʘ ʀʄɺ B-7005 ʥʘ ʩʤʝʩʠ ʤʝʣʘʩʩʳ ʠ ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ 

ʤʘʩʣʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʥʪʝʟʘ ʧʦʣʠʩʘʭʘʨʠʜʘ. 

http://www.hduht.edu.ua/
mailto:voronenko67@mail.ru
mailto:ivahniuk@mail.ru
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ʆʜʥʘʢʦ ʠʩʢʣʶʯʝʥʠʝ ʥʠʪʨʘʪʘ ʘʤʤʦʥʠʷ ʠʟ ʩʨʝʜʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʦʢʫʣʷʪʘ ʠ ʙʠʦʩʠʥʪʝʟʘ ʕʇʉ ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʵʪʘʧʦʣʘʥʘ (11-16 ʛ/ʣ) ʥʘ ʩʤʝʩʠ 

ʤʝʣʘʩʩʳ ʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ. 

ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠʥʦʢʫʣʷʪ 

ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʪʨʘʙʦʪʘʥʥʦʤ ʤʘʩʣʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʵʪʦʡ 

ʮʝʣʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʘʜʠʶ ʝʛʦ 

ʩʪʝʨʠʣʠʟʘʮʠʠ. ɺ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʥʦʢʫʣʷʪ ʚʳʨʘʱʠʚʘʣʠ ʚ ʩʨʝʜʝ ʩ 0,2 ʛ/ʣ ʥʠʪʨʘʪʘ 

ʘʤʤʦʥʠʷ, ʘ ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʕʇʉ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʫ ʙʝʟ ʠʩʪʦʯʥʠʢʘ ʘʟʦʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠʥʦʢʫʣʷʪʘ ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʤ ʧʦʩʣʝ ʞʘʨʢʠ ʤʷʩʘ, ʢʘʨʪʦʬʝʣʷ ʠ 

ʦʚʦʱʝʡ ʤʘʩʣʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʕʇʉ (9-12,5 ʛ/ʣ) ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʤʝʣʘʩʩʝ (11-16 ʛ/ʣ). ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʤʝʰʘʥʥʦʛʦ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʦʢʫʣʷʪʘ ʠ 

ʙʠʦʩʠʥʪʝʟʘ ʕʇʉ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʘʧʦʣʘʥʘ ʩʦʩʪʘʚʣʷʣʘ ʧʦʯʪʠ 14 ʛ/ʣ, ʘ ʕʇʉ-ʩʠʥʪʝʟʠʨʫʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ï 3,5 ʛ ʕʇʉ/ ʛ ʙʠʦʤʘʩʩʳ. 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʚ ʩʤʝʩʠ ʩ 

ʤʝʣʘʩʩʦʡ ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ ʤʘʩʣʘ ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʘʧʦʣʘʥʘ. ʉ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʦʢʫʣʷʪʘ, 

ʚʳʨʘʱʝʥʥʦʛʦ ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʤ ʤʘʩʣʝ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʠʟ 

ʩʨʝʜʳ ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʕʇʉ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʵʪʘʧʦʣʘʥʘ ʥʘ ʩʤʝʩʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ, 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʪʠʧʘ ʠ ʧʦʩʪʘʚʱʠʢʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ. 
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PHYLOGENETIC STUDY OF Crambe SPECIES WITH ISSR MARKERS  

Abstract 

Molecular genetic study with ISSR markers was carried out for six Crambe species. The phylogenetic 

tree showing similarity for Crambe and Brassica napus genotypes was constructed. The efficiency of 

ISSR markers application for interspecies plant biodiversity study was pointed out. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʰʝʩʪʠ ʚʠʜʦʚ Crambe ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ISSR-ʤʘʨʢʝʨʦʚ. ʇʦʩʪʨʦʝʥʦ ʜʝʥʜʨʦʛʨʘʤʫ, ʢʦʪʦʨʦʷ ʦʪʦʙʨʘʞʘʝʪ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʛʝʥʦʪʠʧʘʤʠ ʜʘʥʥʦʛʦ ʨʦʜʘ ʠ Brassica napus. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ISSR-

ʤʘʨʢʝʨʦʚ ʜʣʷ ʤʝʞʚʠʜʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɸʥʦʪʘʮʽʷ 

ʇʨʦʚʝʜʝʥʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʰʝʩʪʠ ʚʠʜʽʚ Crambe ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ISSR-

ʤʘʨʢʝʨʽʚ. ʇʦʙʫʜʦʚʘʥʦ ʜʝʥʜʨʦʛʨʘʤʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʬʽʣʦʛʝʥʝʪʠʯʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʛʝʥʦʪʠʧʘʤʠ 

ʜʘʥʦʛʦ ʨʦʜʫ ʽ Brassica napus. ʇʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ISSR-ʤʘʨʢʝʨʽʚ ʜʣʷ 

ʤʽʞʚʠʜʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

 

Introduction 

The Crambe°L. genus belongs to Brassicaceae°family and consists of about 44 species [1]. These 

species are annual, biennial or perennial and have diverse application: as vegetable or forage plants, as 

oilseed, as the source of biofuels (seeds have up to 60% of erucic acid), in food industry for making 

pastry, in paint and varnish industry, in chemical industry and for arsenic elimination from soil and 

heavy metals (Cd, Pb, Cr) from water [1-5]. At the same time many of them are threatened species 

listed in the Red Data Book of Ukraine (vulnerable), European and EU 27 Red List(C. aspera), IUCN 

Red List (C. koktebelica, C. tataria, C. aspera, C. steveniana, C. maritimʘ) and in The World Red List 

(C. koktebelica) [6-7]. 

Genetic diversity analysis of plants is very important for biodiversity protection and preservation as 

well as breeding new varieties. The study of genetic structure of plant populations can provide 

information about the level of plant gene pool polymorphism to establish genetic similarity of both 

species and a particular plant within a population. 

Various molecular genetic markers can be used for the purpose [8]. However, polylocus and 

polyallelic ISSR markers (based on Inter-Simple Sequence Repeats) are of great value to study 

population genetic diversity and phylogenetic relationships establishment [9]. 

The objective of the work was to develop molecular genetic system based on ISSR markers to estimate 

interspecies genetic similarity of crambe. 

Materials and methods 

The subject of the work was a set of 6 Crambe species: C. aspera, C. cordifolia, C. koktebelica, 

C. maritimʘ, C. steveniana and C. tataria. Fresh apical leaves from plants grown in vitro (on hormone-

free solid MS medium [10] at 24Áʉ with a 16-h photoperiod and recurrent transplantation on the fresh 

medium every 30 days) were used for DNA extraction. In vitro culture was initialized from seeds 

obtained from M.M.°Gryshko National Botanical Garden, National Academy of Sciences of Ukraine. 

Total plant DNA was isolated with the modified CTAB method [11] 0.5 g of fresh tissue. Polymerase 

chain reaction (PCR) of 20 Õl included 0.25 ɛM of forward and reverse primers (Metabion, Germany), 

1× Reaction Buffer B (Solis BioDyne, Estonia), 2 mʄ MgCl2, 0.2 ÕM of each deoxyribonucleotide-3-

phosphate (Thermo Fisher Scientific, USA), 1 unit of FIREPol® DNA Polymerase (Solis BioDyne), 

and 30 ng of purified total plant DNA. Primer sequences for ISSR loci UBC827, UBC864, UBC890 

[12], and A17898, B17899, IS-05, HB-10 [13] were utilized in the study. 

 

Table 1 - Polymorphism of ISSR markers system used in the study 

 

Marker system Number of polymorphic bands Marker system Number of polymorphic bands 

A17898 10 UBC827 12 

B17899 9 UBC864 13 

HB-10 7 UBC890 10 

IS-05 7   

 

PCR products were separated by electrophoresis in 1.5% agarose gels in lithium borate buffer, 0.5 

µg/ml ethidium bromide [14].Gels were visualized in UV-light and documented with a photosystem 
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Canon EOS 600D. Phylogenetic relationships was calculated by the unweighed pair-group method 

using arithmetic averages cluster analysis (UPGMA) with the software DARwin 6.0.010 [15]. 

Results and discussion 

Seven preselected ISSR markers were used in the present study to identify six Crambe and one 

Brassica napus genotypes. Every marker system showed high level of polymorphism for every crambe 

sample (table 1). Some agarose gels are depicted on the figure 1.  

 

 
 

Fig. 1 - Agarose gels ectrophoregram showing the allelic segregation of ISSR markers:  

A ï UBC890; ɺ ï B17899. Lane 1-10, samples (1-6, crambe; 7, Brassica napus); ʄ, molecular 

weight marker 

 

The results of ISSR analysis were used in the research of genetic relationship for the selected 

genotypes. The denrogram (Fig. 2) was assembled by means of the UPGMA using DARwin software. 

 
 

Fig. 2 - Dendrogram based on ISSR analysis of Crambe genotypes in comparison to Brassica 

napus 

 

According to the dendrogram the genotypes are distributed into two main clusters. The first cluster 

group includes four genotypes of Crambe species (C. maritima, C. orientalis, C. cordifolia and 

C. aspera) together with a Brassica napus genotype, which is located in the separate subcluster group. 

The second one contains two genotypes of C. tataria and C. steveniana.  

In the research [16] some Turkish plant samples of Crambe species were analyzed. The high level of 

intraspecies and interspecies polymorphisms was pointed out in the work, though only C. maritima, 

C. orientalis and C. tataria genomes were studied there. It entirely correlates with our results. 

Conclusion 

The high efficiency of ISSR analyzes was defined for the study of Crambe species genetic diversity 

and their phylogenetic relationship establishment. Polylocus and polyallelic ISSR markers can provide 

with extensive characteristic of each plant sample. The selected system of markers will assist to carry 

out the complex research of a large number of crambe samples. 
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ɺʃʀʗʅʀɽ ʕʂɿʆɻɽʅʅʆʁ ɻʃʖʂʆɿʓ ʅɸ ʉʀʅʊɽɿ ʇʆɺɽʈʍʅʆʉʊʅʆ-ɸʂʊʀɺʅʓʍ 

ɺɽʑɽʉʊɺ ʇʈʀ ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʀ ACINETOBACTER CALCOACETICUS ʀMB B-

7241 ʅɸ ʆʊʈɸɹʆʊɸʅʅʆʄ ʄɸʉʃɽ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ (ʇɸɺ) ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʝʜʠʮʠʥʝ ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ [1].  
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ʈʘʥʝʝ [2] ʥʘʤʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ 

ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʝ ʧʦʩʣʝ ʞʘʨʢʠ ʢʘʨʪʦʬʝʣʷ ʠ ʤʷʩʘ ʜʣʷ ʩʠʥʪʝʟʘ ʇɸʈ Acinetobacter calcoaceticus 

ʀʄɺ ɺ-7241. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʠʥʪʝʟʘ ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ A. calcoaceticus ʀʄɺ ɺ-7241 ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʤ ʤʘʩʣʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʩʨʝʜʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʙʠʦʩʠʥʪʝʟʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʐʪʘʤʤ A. calcoaceticus ʀʄɺ ɺ-7241 ʚʳʨʘʱʠʚʘʣʠ ʚ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʘ ʦʪʨʘʙʦʪʘʥʥʦʝ ʧʦʩʣʝ ʞʘʨʢʠ ʢʘʨʪʦʬʝʣʷ ʠ ʤʷʩʘ 

ʧʦʜʩʦʣʥʝʯʥʦʝ ʤʘʩʣʦ (ʩʝʪʴ ʨʝʩʪʦʨʘʥʦʚ ʙʳʩʪʨʦʛʦ ʧʠʪʘʥʠʷ Mcdonald's, ʂʠʝʚ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2 ʠ 

4% (ʧʦ ʦʙʲʝʤʫ). ɺ ʦʜʥʦʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʥʦʩʠʣʠ ʛʣʶʢʦʟʫ (0,1%) ʚ ʚʠʜʝ 40%-ʛʦ ʨʘʩʪʚʦʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʦʢʫʣʷʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʫ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʘʟʝ ʨʦʩʪʘ, ʚʳʨʘʱʝʥʥʫʶ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʦʪʨʘʙʦʪʘʥʥʦʤ ʧʦʜʩʦʣʥʝʯʥʦʤ ʤʘʩʣʝ (0,5% ʧʦ ʦʙʲʝʤʫ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʇɸɺ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ A. 

calcoaceticus ʀʄɺ ɺ-7241 (ʢʦʤʧʣʝʢʩ ʥʝʡʪʨʘʣʴʥʳʭ, ʘʤʠʥʦ- ʠ ʛʣʠʢʦʣʠʧʠʜʦʚ) ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʶʪʩʷ ʪʨʝʛʘʣʦʟʦʤʠʢʦʣʘʪʳ[3], ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢʘ ʙʠʦʩʠʥʪʝʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʣʶʢʦʟʫ. ʈʘʥʝʝ ʪʘʢʦʡ ʧʦʜʭʦʜ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʥʪʝʥ-

ʩʠʬʠʢʘʮʠʠ ʩʠʥʪʝʟʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʛʣʠʢʦʣʠʧʠʜʦʚ Rhodococcus erythropolis ʕʂ-1 [4]. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ R. erythropolis ʕʂ-1, ʧʦʢʘʟʘʪʝʣʠ ʩʠʥʪʝʟʘ ʇɸɺ A. 

calcoaceticus ʀʄɺ ɺ-7241 ʧʨʠ ʚʥʝʩʝʥʠʝ ʛʣʶʢʦʟʳ ʚ ʩʨʝʜʫ ʩ 4% ʤʘʩʣʘ ʥʝ ʧʦʚʳʰʘʣʠʩʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʥʘ ʩʨʝʜʝ ʙʝʟ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ (ʪʘʙʣʠʮʘ). 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʩʠʥʪʝʟʘ ʇɸɺ ʤʦʞʝʪ ʙʳʪʴ ʥʘʣʠʯʠʝ ʠʥʛʠʙʠʪʦʨʦʚ 

ʚ ʦʪʨʘʙʦʪʘʥʥʦʤ ʧʦʜʩʦʣʥʝʯʥʦʤ ʤʘʩʣʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʛʦ ʚ ʩʨʝʜʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ. 

 

ʊʘʙʣʠʮʘ - ʉʠʥʪʝʟ ʇɸɺ ʰʪʘʤʤʦʤ ʀʄɺ ɺ-7141 ʚ ʩʨʝʜʝ ʩ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ 
 

ʄʘʩʣʦ ʧʦʩʣʝ ʞʘʨʢʠ 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʘʩʣʘ ʚ 

ʩʨʝʜʝ, % 

ʅʘʣʠʯʠʝ 

ʛʣʶʢʦʟʳ 
ʇɸɺ, ʛ/ʣ 

ʂʘʨʪʦʬʝʣʷ 

2 
- 1,8±0,09 

+ 6,1±0,30 

4 
- 6,6±0,33 

+ 6,4±0,32 

ʄʷʩʘ 

2 
- 1,2±0,06 

+ 1,8±0,09 

4 
- 7,3±0,36 

+ 7,2±0,36 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ R. erythropolis ʕʂ-1 ʥʘʙʣʶʜʘʣʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʩʠʥʪʝʟʘ ʇɸɺ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʛʣʶʢʦʟʳ ʚ ʩʨʝʜʫ ʩ 2% ʤʘʩʣʦʩʦʜʝʨʞʘʱʝʛʦ ʩʫʙʩʪʨʘʪʘ [4, 5]. ʇʦʵʪʦʤʫ ʚ ʩʣʝʜʫʶʱʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʵʢʟʦʛʝʥʥʦʡ ʛʣʶʢʦʟʳ ʥʘ ʩʠʥʪʝʟ ʇɸɺ ɸ. calcoaceticus ʀMB 

B-7241 ʚ ʩʨʝʜʝ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ (2%) ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ 0,1% ʛʣʶʢʦʟʳ ʚ ʪʘʢʫʶ ʩʨʝʜʫ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ɸ. 

calcoaceticus ʀMB B-7241 ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʇɸɺ ʧʦʚʳʰʘʣʦʩʴ ʚ 3,4 ʠ 1,5 ʨʘʟʘ ʥʘ 

ʤʘʩʣʝ ʧʦʩʣʝ ʞʘʨʢʠ ʢʘʨʪʦʬʝʣʷ ʠ ʤʷʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘ ʩʨʝʜʝ ʙʝʟ 

ʛʣʶʢʦʟʳ (ʪʘʙʣʠʮʘ). 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʇɸɺ ɸ. calcoaceticus ʀMB B-7241 ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʩʨʝʜʫ ʩ ʦʪʨʘʙʦʪʘʥʥʳʤ ʧʦʜʩʦʣʥʝʯʥʳʤ ʤʘʩʣʦʤ 

ʛʣʶʢʦʟʳ ï ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʙʠʦʩʠʥʪʝʟʘ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. 
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STUDY OF THE POSSIBILITY  FOR APPLYING OF POROUS SILICON NANOPOWDERS 

AS A SYSTEM FOR THE TARGETED DRUG DELIVERY OF ñVINPOCETINEò 

 

Introduction 

Nowadays diagnostics and treatment of disorder of the cognitive functions is one of the most 

intensively studied areas of the modern neurology. Vinpocetine is one of the widely used medicinal 

preparations for the treatment of such kind of diseases [1]. Presently vinpocetine is produced in the 

form of pellets containing 5 and 10 mg of the drug. Such drug dosage form proves to be rather 

efficient but it does not provide the desired prolonged effect.  

Therefore, now an actual problem is the elaboration of stable and biocompatioble drug dosage forms 

with the delayed release of vinpocetine. 

One of the prospective ways for solution of this problem is the development of systems for the 

targeted drug delivery based on silicon nanoparticles including those ones obtained from porous 

silicon. It is well known that these systems are biocompatible and biodegradable [0, 0]. 

Aim of the Research. The purpose of this work is the elaboration of vinpocetine delivery system on the 

basis of porous silicon and the study of efficiency of the processes concerned with adsorption and 

desorption of the medicinal preparation in this system. 

Materials and methods 

Porous silicon nanopowder was obtained according to a standard procedure using electrochemical 

etching of silicon in the alcoholic solution of fluoric acid, followed by ultrasonic grinding. Specific 

surface area of the porous silicon nanopowder was of ~ 60 m2/g. Some features in morphology and 

composition of the particles used in the work are presented in [0].  

The obtained nanopowder was submerged into 5%-solution of vinpocetine (ND 42-9175-03) for 20 

and 60 minutes. Adsorption of the drug onto porous silicon was controlled by IR-spectroscopy method 

with the use of VERTEX 70 Bruker spectrometer. Kinetics of vinpocetine release from the 

nanoparticles into 0,1 M solution of hydrochloric acid was determined at the temperature of 37 ± 0,5 

°C. The volume of dissolution medium was of     100 ml. Dialysate tests (5 ml) were sampled after 

strictly determined intervals of time (15, 30, 45, 60, 90, 120 minutes). Required amount of medium 

was supplied with the same solvent. In order to determine vinpocetine content spectrophotometric 

method in the UV-spectral range (314±2 nm) was applied. Concentration of the analyzed substance 

was determined by the calibration plot. Producing of vinpocetine microcapsules with the shells made 

of gelatin, ethylcellulose and sodium alginate as well as the procedure of biopharmaceutical 

investigations for these drug forms can be found in [0]. 

Results and discussions 

Comparative analysis of IR-transmission spectra for nanopowders of porous silicon in the range of 

400-4000 cm-1 after deposition of the drug with those ones of the primary powder of porous silicon 
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and vinpocetine substance demonstrated the presence of the bands characteristic of the medicinal 

preparation in the samples (absorption bands at 1720, 1680 and 1607 cm-1). Note that composition of 

the porous silicon particles according to IR-spectroscopy data did not considerably change [0]. 

Data on the degree of vinpocetine release out of the different drug delivery systems are presented in 

Table 1. 

Table 1 ï Degree of release for vinpocetine from the different drug delivery systems  

 

Forms Release Time 

Microcapsules of ethylcellulose 32% and 70% 1 and 6 hours, resp-ly 

Microcapsules of gelatin  60% and 94% 1 and 6 hours, resp-ly 

Microcapsules of sodium alginate  90-100%  2 hours 

Nanoparticles of porous silicon 9,8% and 60% 1 and 6 hours, resp-ly 

 

Our investigations demonstrated that the release of vinpocetine from Si nanoparticles was of 60% for 

6 hours of the experiment that is comparable with the degree of vinpocetine release from 

microcapsulated forms (70% and 94% from microcapsules with the shells of ethylcellulose and 

gelatin, respectively).  

Conclusion.  

The performed study showed a possibility of using porous silicon as an agent of prolonged vinpocetine 

delivery and significance of the further pharmacologic investigations of this system.  
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ʋʢʨʘʠʥʘ 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʈʆɼʋʎɽʅʊʆɺ ʇɽʅʀʎʀʃʃʀʅɸɿʓ 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʧʝʥʠʮʠʣʣʠʥʘʟʘ ï ʬʝʨʤʝʥʪ, ʠʥʘʢʪʠʚʠʨʫʶʱʠʡ ʧʝʥʠʮʠʣʣʠʥ ʧʫʪʝʤ 

ʨʘʩʱʝʧʣʝʥʠʷ ʙʝʪʘ-ʣʘʢʪʘʤʥʦʛʦ ʢʦʣʴʮʘ [1]. ʈʘʥʝʝ ʧʝʥʠʮʠʣʣʠʥʘʟʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʧʨʠ ʦʩʪʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʠ ʘʥʘʬʠʣʘʢʪʠʯʝʩʢʦʤ ʰʦʢʝ, ʚʳʟʚʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʘʤʠ ʛʨʫʧʧʳ ʧʝʥʠʮʠʣʣʠʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʮʝʣʷʭ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʪʝʨʠʣʴʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ [2]. 

ʉʘʤʳʤʠ ʘʢʪʠʚʥʳʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʧʝʥʠʮʠʣʣʠʥʘʟʳ ʷʚʣʷʶʪʩʷ Staphylococcus aureus (ʫʩʪʦʡʯʠʚ ʢ 

ʧʝʥʠʮʠʣʣʠʥʫ ʥʘ 100%), ʠ Neisseria gonorrhoeae (ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʝʥʠʮʠʣʣʠʥʫ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʝʪ 79,2%), ʥʦ ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʘʪʦʛʝʥʥʳʤʠ ʜʣʷ ʣʶʜʝʡ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʚʠʪʠʠ 

ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʦʪ ʣʝʛʢʠʭ ʢʦʞʥʳʭ ʠʥʬʝʢʮʠʡ ʜʦ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʠʥʚʘʟʠʚʥʳʭ 

http://link.springer.com/journal/11454
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ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʩʝʧʩʠʩ, ʧʥʝʚʤʦʥʠʶ, ʵʥʜʦʢʘʨʜʠʪ, ʛʣʫʙʠʥʥʳʝ ʘʙʩʮʝʩʩʳ ʠ ʪʦʢʩʠʢʦʟʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʠʱʝʚʳʝ ʦʪʨʘʚʣʝʥʠʷ ʠ ʩʠʥʜʨʦʤ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ, ʪʦ ʜʘʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʝʥʠʮʠʣʣʠʥʘʟʳ [3,4]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ ʧʝʥʠʮʠʣʣʠʥʘʟʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʠʢʨʦʙʥʳʝ ʢʫʣʴʪʫʨʳ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʠʜʘ Bacillus licheniformis. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʘ ʧʝʥʠʮʠʣʣʠʥʘʟʳ ʧʨʝʜʣʦʞʝʥ 

ʰʪʘʤʤ B. licheniformis ɹʉʊ-1, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʢʦʣʣʝʢʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ Bacillus licheniformis 

749/C, ʧʫʪʝʤ ʩʪʫʧʝʥʯʘʪʦʡ ʩʝʣʝʢʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʝʣʝʢʪʠʚʥʳʭ ʘʛʝʥʪʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʩʪʨʝʧʪʦʤʠʮʠʥʘ ʠ ʧʝʥʠʮʠʣʣʠʥʘ [2]. ʉʨʘʚʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʜʚʫʭ ʰʪʘʤʤʦʚ 

ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʦʜʠʥʘʢʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠ ʧʨʠ ʦʜʥʘʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ, 

ʥʘʠʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʧʝʥʠʮʠʣʣʠʥʘʟʳ ʷʚʣʷʝʪʴʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʪʘʤʤʘ B.licheniformis ɹʉʊ-1, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʟʘ 18 

ʯʘʩʦʚ ʬʝʨʤʝʥʪʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʝʥʠʮʠʣʣʠʥʘʟʳ ʜʦ 200 ʪʳʩ ɽɼ ʚ 1 ʤʣ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ  ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ B.licheniformis 749/C ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ  ʜʦ 165 ʪʳʩ ɽɼ ʘʢʪʠʚʥʦʩʪʠ ʧʝʥʠʮʠʣʣʠʥʘʟʳ ʚ 1 ʤʣ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʟʘ 18 

ʯʘʩʦʚ. 
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ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʥʠʪʘʨʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʘʢʮʠʥ ʠ ʩʳʚʦʨʦʪʦʢ ʠ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʘʢʪʝʨʠʡʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚè ʌʝʜʝʨʘʣʴʥʦʛʦ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʈʦʩʩʠʠ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʇʆɼɹʆʈ ʋʉʃʆɺʀʁ ʍʈɸʅɽʅʀʗ HAEMOPHILUS INFLUENZAE ʪʠʧ b 

 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ ʩ ʠʥʬʝʢʮʠʝʡ, 

ʚʳʟʳʚʘʝʤʦʡ Haemophilus influenzae ʪʠʧ b (Hib-ʠʥʬʝʢʮʠʝʡ), ʷʚʣʷʝʪʩʷ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ [1]. 

ʆʜʥʘʢʦ ʚ ʈʌ ʧʨʦʬʠʣʘʢʪʠʢʘ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʚʘʢʮʠʥʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ ʦʩʪʘʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ Hib-

ʠʥʬʝʢʮʠʠ. ʈʘʥʝʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʉʇʙʅʀʀɺʉ ʠʟ ʥʦʩʦʛʣʦʪʢʠ ʙʦʣʴʥʦʛʦ ʨʝʙʝʥʢʘ ʙʳʣ ʚʳʜʝʣʝʥ 

ʰʪʘʤʤ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʘʢ Haemophilus influenzae ʪʠʧ b. ʉʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʄʠʥʧʨʦʤʪʦʨ-

ʛʘ ʈʌ ʦʪ 14 ʠʶʥʷ 2013 ʛ. ˉ 916 ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʢʮʠʥ ʩʦʟʜʘʝʪʩʷ ʩʠʩʪʝʤʘ ʙʘʥʢʦʚ ʢʣʝʪʦʢ, 

ʢʦʪʦʨʘʷ ʭʨʘʥʠʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʝ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʰʪʘʤʤʘ H. 

influenzae ʪʠʧ b. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. H. influenzae ʪʠʧ b ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʦʡ ʞʠʜʢʦʡ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠ ʚ ʩʝʨʜʝʯʥʦ-ʤʦʟʛʦʚʦʤ ʙʫʣʴʦʥʝ ʚ ʢʦʣʙʘʭ ʥʘ ʰʝʡʢʝʨ-ʠʥʢʫʙʘʪʦʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

(35Ñ2) Áʉ ʠ (150Ñ10) ʦʙ/ʤʠʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 6ï8 ʯ ʜʦ ʧʦʣʫʯʝʥʠʷ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʩ ʦʧʪʠʯʝʩʢʦʡ 
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ʧʣʦʪʥʦʩʪʴʶ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 590 ʥʤ ʥʝ ʤʝʥʝʝ 0,8. ʇʦʣʫʯʝʥʥʫʶ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ (109 

ʂʆɽ/ʤʣ) ʩʤʝʰʠʚʘʣʠ ʩ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʤ ʠ ʨʘʟʣʠʚʘʣʠ ʧʦ ʢʨʠʦʧʨʦʙʠʨʢʘʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʣʠʮʝʨʠʥ, ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ, ʩʘʭʘʨʦʟʫ, ʣʘʢʪʦʟʫ, ʠʭ ʜʦʙʘʚʣʷʣʠ 

ʚ ʢʦʣʠʯʝʩʪʚʝ 5ï20 % (ʧʦ ʦʙʲʝʤʫ). ʂʘʢ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ ʙʝʟ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ. ʂʫʣʴʪʫʨʫ ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ï(80Ñ3) Áʉ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ 

ʤʦʨʦʟʠʣʴʥʠʢʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1 ʛʦʜʘ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠ ʚʳʙʨʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʭʨʘʥʝʥʠʷ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠ ʪʝʩʪ ʥʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʨʘʞʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʣʝʪʦʢ (0 ʯ ʭʨʘʥʝʥʠʷ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ H. influenzae ʪʠʧ b ʟʘʚʠʩʝʣʘ ʦʪ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʠ ʙʳʣʘ ʚʳʰʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʰʪʘʤʤʘ ʚ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʢʨʠʦʧʨʦʪʝʢ-

ʪʦʨʳ ʧʨʦʷʚʣʷʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʨʠʨʦʜʳ ʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ. ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝ-

ʤʦʛʦ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʚ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ.  

 
ʊʘʙʣʠʮʘ 1 ï ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ H. influenzae ʪʠʧ b ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ 

ʂʨʠʦʧʨʦʪʝʢʪʦʨ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ, 

% 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ (%) ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ (ʤʝʩʷʮ) 

1 3 6 8 12 

ɹʝʟ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ï 87 65 42 30 15 

ɻʣʠʮʝʨʠʥ 20 100 100 100 100 100 

ʆʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ 5 100 98 96 95 86 

ʉʘʭʘʨʦʟʘ 10 100 86 64 51 45 

ʃʘʢʪʦʟʘ 7 100 84 73 68 62 

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ (ʜʦ 100 %) ʩʦʭʨʘʥʷʣʦʩʴ ʚ ʩʨʝ-

ʜʝ ʩ 20 % ʛʣʠʮʝʨʠʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ. ɼʦʙʘʚʣʝʥʠʝ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʠ 

ʫʛʣʝʚʦʜʦʚ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 

14ï55 %. ʇʨʠ ʭʨʘʥʝʥʠʠ ʰʪʘʤʤʘ ʚ ʩʨʝʜʝ ʙʝʟ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʩʦʩʪʘʚʣʷʣʦ ʚʩʝʛʦ 15 %. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʧʠʩʘʥʥʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʝ [2]. ʊʘʢ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʝ-

ʪʦʢ ʰʪʘʤʤʦʚ H. influenzae ʪʠʧ b ʚ ʩʨʝʜʝ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʛʣʠʮʝʨʠʥʘ (ʦʪʜʝʣʴʥʦ ʠʣʠ ʚ ʩʤʝʩʠ ʩ 

ʜʨʫʛʠʤʠ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘʤʠ) ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 11ï59 %. ʈʘʟʣʠʯʠʝ ʚ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚʘʭ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤʦʤ ʠʭ ʜʝʡʩʪʚʠʷ. ɻʣʠʮʝʨʠʥ ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʤʝʤʙ-

ʨʘʥʫ ʢʣʝʪʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʢ ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ, ʪʘʢ ʠ ʚʥʝʢʣʝʪʦʯʥʫʶ ʟʘʱʠʪʫ ʦʪ ʟʘʤʦʨʘʞʠ-

ʚʘʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʫʛʣʝʚʦʜʳ ʧʨʦʷʚʣʷʶʪ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ ʪʦʣʴʢʦ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ [3]. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʪʝʢʪʦʨʘ ʦʢʘʟʳʚʘʝʪ 

ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʰʪʘʤʤʘ [3]. 

ɺʳʚʦʜ.r ʇʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʰʪʘʤʤʘ H. influenzae ʪʠʧ b (ʧʦʣʫʩʠʥ-

ʪʝʪʠʯʝʩʢʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʩ 20 % ʛʣʠʮʝʨʠʥʘ), ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 100 % ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢʣʝʪʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1 ʛʦʜʘ.  
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ʋʢʨʘʠʥʘ 

ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂɸʗ ʉʊɸɹʀʃʔʅʆʉʊʔ ɹɽʃʂʆɺʆɻʆ ʂʈɽʄɸ 

 

ɺ ʪʝʭʥʦʣʦʛʠʠ ʙʝʣʢʦʚʦʛʦ ʢʨʝʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ï 

ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ ʠ ʩʪʫʜʥʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʛʘʨʘ. ʂʘʞʜʳʡ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ ʦʩʦʙʳʤʠ, ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʚʳʙʦʨ 

ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʅʘ ʨʳʥʢʝ ʋʢʨʘʠʥʳ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʚʦʜʦʨʦʩʣʝʚʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ ï ʘʛʘʨ, ʘʣʴʛʠʥʘʪʳ, 

ʢʘʨʨʘʛʠʥʘʥ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ɹʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʩʚʦʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʦʥʠ ʦʪʢʨʳʚʘʶʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʟʫʯʝʥʠʝ ʠʭ ʧʦʚʝʜʝʥʠʷ ʚ 

ʵʤʫʣʴʩʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʝʤʘ (ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʦʪʜʝʣʢʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʪʜʝʣʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʢʘʢ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ ʠ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʨʝʤʘ [1;2].  ʇʦʩʢʦʣʴʢʫ ʙʝʣʢʦʚʳʝ ʢʨʝʤʘ, ʢʨʦʤʝ ʨʘʟʣʠʯʥʳʭ ʩʘʧʨʦʬʠʪʥʳʭ 

ʘʝʨʦʙʥʳʭ ʩʧʦʨʦʚʳʭ ʠ ʙʝʟʩʧʦʨʦʚʠʭ ʙʘʢʪʝʨʠʡ, ʜʨʦʞʞʝʡ, ʩʧʦʨ ʧʣʝʩʝʥʠ, ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ 

ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ [3]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʢʨʝʤʦʚ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʟʘʛʫʩʪʠʪʝʣʴ ʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ ʠ ʧʝʢʪʠʥ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 3 ʦʙʨʘʟʮʘ ʙʝʣʢʦʚʦʛʦ ʢʨʝʤʘ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʳʭ ʚʭʦʜʠʣʠ ʙʝʣʦʢ, ʟʘʛʫʩʪʠʪʝʣʴ ʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ ʠ ʧʝʢʪʠʥ, ʘ ʪʘʢʞʝ ʩʘʭʘʨʘ ï ʩʘʭʘʨʦʟʘ, 

ʬʨʫʢʪʦʟʘ ʠ ʛʣʶʢʦʟʘ. ʂʦʥʪʨʦʣʠʨʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʴ ʢʄɸʌɸʄ, ʥʘʣʠʯʠʝ ɹɻʂʇ, ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʦʞʞʝʡ ʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʙʨʘʟʮʘʭ 

ʧʨʦʚʝʨʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ (ʉʆɹ), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʳʭ (ɺ. cereus) 

ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʳʤʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ [2]. ɹʝʣʢʦʚʳʡ ʢʨʝʤ, ʢʨʦʤʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ 0 ï 8 Á ʉ, ʭʨʘʥʠʣʠ ʧʨʠ 18 Ñ 2 ęʉ (ʧʨʦʚʦʢʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʚʩʝʭ 

ʦʙʨʘʟʮʘʭ ʙʝʣʢʦʚʦʛʦ ʢʨʝʤʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʚ ʪʝʯʝʥʠʠ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ. ɸʥʘʣʠʟ ʤʦʨʬʦʪʠʧʦʚ ʢʦʣʦʥʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʙʝʣʢʦʚʦʛʦ 

ʢʨʝʤʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʦʙʨʘʟʮʳ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʚʠʜʦʚ ʢʦʣʦʥʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ 

ʭʨʘʥʝʥʠʷ ʢʨʝʤʘ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ. ʆʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʙʝʣʢʦʚʦʛʦ ʢʨʝʤʘ ʙʳʣʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʙʝʣʳʝ ʢʦʣʦʥʠʠ ʩ ʥʝʨʦʚʥʳʤʠ ʢʨʘʷʤʠ, ʙʝʣʳʝ ʢʨʫʛʣʳʝ ʢʦʣʦʥʠʠ ʩ ʦʪʙʣʝʩʢʦʤ, 

ʞʝʣʪʳʝ ʢʨʫʛʣʳʝ ʢʦʣʦʥʠʠ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʳʭ ʢʨʝʤʦʚ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʨʝʤʝ ʜʦʩʪʘʪʦʯʥʦ ʥʝʚʳʩʦʢʘ. ʇʦʢʘʟʘʪʝʣʴ ʢʄɸʌɸʄ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ ʯʝʨʝʟ 72 ʯ ʠ ʩʦʩʪʘʚʣʷʝʪ 5 Ĭ 104 ʂʋʆ/ʛ. ʂʦʣʠʯʝʩʪʚʦ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʚʦ 

ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 48% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ 

ʭʨʘʥʝʥʠʠ ʙʝʣʢʦʚʦʛʦ ʢʨʝʤʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18 Ñ 2 ęʉ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʪʝʯʝʥʠʠ 2 ʩʫʪʦʢ. 

ʉʨʘʚʥʠʚʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʛʦ ʢʨʝʤʘ ʩ ʨʘʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʦʚ, 

ʦʪʤʝʪʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʙʨʘʟʮʘʭ ʩ ʬʨʫʢʪʦʟʦʡ, ʯʝʤ ʩ 

ʛʣʶʢʦʟʦʡ ʠʣʠ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʚʦʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʳ 

ʩʦʜʝʨʞʘʱʠʡ ʤʦʥʦʩʘʭʘʨʠʜ [4]. 

ʂʦʣʠʯʝʩʪʚʦ ʛʨʠʙʦʚ ʠ ʜʨʦʞʞʝʡ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʜʘʞʝ ʥʘ 3 ʜʝʥʴ ʭʨʘʥʝʥʠʷ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ 

ʥʦʨʤʳ (100 ʂʆɽ/ʛ). ɿʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʘ ʠ ɹɻʂʇ ʚ 0,01 ʛ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʙʣʶʜʝʥʠʠ ʚʩʝʭ ʥʘʜʣʝʞʘʱʠʭ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʝʣʢʦʚʦʛʦ ʢʨʝʤʘ 

mailto:lena.ukraineu@%20mail.ru
mailto:natal@ukr.net


 

 

 
ʆϫʊϭʉʊɯʂ ϧɸɿɸϧʉʊɸʅ ʄɽʄʃɽʂɽʊʊɯʂ ʌɸʈʄɸʎɽɺʊʀʂɸ  ɸʂɸɼɽʄʀʗʉʓ ʍɸɹɸʈʐʓ ˉ4(77)-

2016ʞ.   

 

 

 

17 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʣʢʦʚʳʡ ʢʨʝʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ ʠ ʧʝʢʪʠʥʘ ʩ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʜʘʞʝ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʥʝʚʳʩʦʢʦʝ. ɹɻʂʇ ʠ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ ʚ ʧʨʦʜʫʢʪʝ ʥʝ ʦʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʙʣʶʜʝʥʠʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʨʝʤʘ. 
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ʈɻʇ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʙʠʦʪʝʭʥʦʣʦʛʠʠè ʂʅ ʄʆʅ ʈʂ ʛ.ɸʩʪʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɹʀʆʇʈɽʇɸʈɸʊ çʕʅʆʁʃè ɼʃʗ ɹʀʆʈɽʄɽɼʀɸʎʀʀ ʅɽʌʊɽɿɸɻʈʗɿʅɽʅʅʓʍ ʇʆʏɺ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʜʝʩʷʪʢʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʥʝʬʪʝʜʝʩʪʨʫʢʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʦʡ ʧʨʝʧʘʨʘʪʠʚʥʦʡ ʬʦʨʤʝ. 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʣʶʙʦʛʦ ʙʠʦʧʨʝʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘ ʝʛʦ ʚʳʧʫʩʢʘ [1, 2]. ʇʨʠ ʵʪʦʤ 

ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʣʶʙʳʭ ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤ ʷʚʣʷʝʪʩʷ ʪʠʪʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-

ʜʝʩʪʨʫʢʪʦʨʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʧʨʝʧʘʨʘʪʝ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʧʦʪʝʥʮʠʘʣʝ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʢ ʦʢʠʩʣʝʥʠʶ ʥʝʬʪʠ [3].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʧʨʝʧʘʨʘʪʘ ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚ ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ.  

ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ: Bacillus amyloliquefaciens ʀ-15, Serratia marcescens 

ʅ3ʂ, Rhodocoʩcus erythropolis ɼʅ-1. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʙʳʣ ʦʪʦʙʨʘʥ ʢʦʥʩʦʨʮʠʫʤ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʘʢʪʠʚʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʰʪʘʤʤʦʚ Serratia marcescens ʅ3ʂ, Rhodocoʩcus 

erythropolis ɼʅ-1, Bacillus amyloliquefaciens ʀ-15. ʇʨʠ ʵʪʦʤ ʰʪʘʤʤʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʢʦʥʩʦʨʮʠʫʤʘ ʚʳʨʘʱʠʚʘʣʠ ʦʪʜʝʣʴʥʦ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʪʨʘʙʦʪʘʥʥʳʭ ʨʝʞʠʤʘʭ: ʨʅ 5,0-7,0; 

ʦʧʪʠʤʘʣʴʥʘʷ ʧʦʩʝʚʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʝʪʦʢ ʦʪ 100 000 ʜʦ 100 000 000  ʢʣ/ʩʤ3; ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʪ 200ʉ ʜʦ 35 0ʉ ʚ ʪʝʯʝʥʠʝ 24-48 ʯ. ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʉʇɹ. ʇʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʙʠʦʤʘʩʩʳ. ʇʨʠ ʵʪʦʤ ʪʠʪʨ ʢʣʝʪʦʢ ʫ ʰʪʘʤʤʘ Rhodococcus erythropolis ɼʅ-1 ʩʦʩʪʘʚʠʣ 9,0Ñ0,16 lg 

ʂʆɽ/ʩʤ3, ʫ Bacillus amyloliquefaciens ʀ-15 ï 9,18Ñ0,21 lg ʂʆɽ/ʩʤ3 ʠ ʫ ʰʪʘʤʤʘ Serratia 

marcescens ʅ3ʂ ʦʪʤʝʯʘʣʩʷ  ʥʘ ʫʨʦʚʥʝ 9,25Ñ0,23lg ʂʆɽ/ʩʤ3. ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ. 

ɼʘʣʝʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʧʘʨʘʪʠʚʥʦʡ ʬʦʨʤʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʩʘʜʢʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʙʲʝʜʠʥʷʣʠ (1:1:1) ʠ ʜʦʙʘʚʣʷʣʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʱʠʪʥʳʡ ʨʘʩʪʚʦʨ ˉ1 ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:3. ʊʠʪʨ ʢʣʝʪʦʢ ʚ 1 ʩʤ3 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʙʠʦʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʠʣ 11,00 lgʂʆɽ/ʩʤ3.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʤʠʥʝʨʘʣʴʥʦʡ ʩʨʝʜʝ 

ɺʦʨʦʱʠʣʦʚʦʡ-ɼʠʘʥʦʚʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1% ʥʝʬʪʠ. ʇʨʝʧʘʨʘʪ ʚʥʦʩʠʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 108 

ʢʣ/ʩʤ3 ʚ ʩʨʝʜʫ, ʟʘʛʨʷʟʥʝʥʥʦʡ 1% ʥʝʬʪʴʶ. ɿʘʛʨʷʟʥʝʥʥʫʶ ʤʠʥʝʨʘʣʴʥʫʶ ʩʨʝʜʫ ʩ ʥʝʬʪʴʶ  ʧʦʩʣʝ 

mailto:m_nazira1967@mail.ru
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ʜʦʙʘʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 150  ʦʙ/ʤʠʥ. ʥʘ ʢʘʯʘʣʢʝ çInnova43Rè ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

100ʉ (ʨʠʩʫʥʦʢ  2). 

 
 

ʈʠʩʫʥʦʢ 2 ï ɼʝʩʪʨʫʢʮʠʷ 1% ʥʝʬʪʠ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 

 

ʉʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʥʝʬʪʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʤʝʪʦʜʦʤ ʛʨʘʚʠʤʝʪʨʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʙʠʦʧʨʝʧʘʨʘʪ 

ʨʘʟʨʫʰʘʣ 91% ʥʝʬʪʠ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ.  

ʇʦʣʫʯʝʥʥʘʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʠʜʢʫʶ 

ʦʜʥʦʨʦʜʥʫʶ ʩʫʩʧʝʥʟʠʶ, ʙʝʞʝʚʦʛʦ ʮʚʝʪʘ ʠ ʙʝʟ ʟʘʧʘʭʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ 

ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ (ʨʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1  ï ʦʙʨʘʟʝʮ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʞʠʜʢʦʡ ʬʦʨʤʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  Bacillus amyloliquefaciens ʀ-15, Serratia 

marcescens ʅ3ʂ, Rhodocoʩcus erythropolis ɼʅ-1, ʩʧʦʩʦʙʥʦʛʦ ʨʘʟʨʫʰʘʪʴ ʜʦ 91% ʥʝʬʪʠ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʊ.ʅ. ʄʦʨʦʟʦʚʘ, ɽ.ʉ. ɹʝʣʠʢ, ʃ.ɺ. ʈʫʜʘʢʦʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ 

ʨʝʤʝʜʠʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ. ɺʝʩʪʥʠʢ ʇʅʀʇʋ. ʇʨʠʢʣʘʜʥʘʷ ʵʢʦʣʦʛʠʷ. 

ʋʨʙʘʥʠʩʪʠʢʘ. 2015. ˉ 3. ʩ.71-73 

ʈʦʛʦʟʠʥʘ ɽ.ɸ., ɸʥʜʨʝʝʚʘ ʆ.ɸ., ɾʘʨʢʦʚʘ ʉ.ʀ., ʄʘʨʪʳʥʦʚʘ ɼ.ɸ., ʆʨʣʦʚʘ ʅ.ɸ.  ʉʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʣʷ ʦʯʠʩʪʢʠ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. http://www.ngtp.ru . ʩ.6-14. 

ʂʦʨʦʥʝʣʣʠ ʊ.ɺ. ʇʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ // ʇʨʠʢʣʘʜʥʘʷ ʙʠʦʭʠʤʠʷ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʷ. - 1996.- ʊ. 32, 

ˉ 6. - ʩ. 579-585.  
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ʃʫʪʬʫʣʣʠʥ ʄ.ʊ., ʍʘʜʠʝʚʘ ɻ.ʌ., ʤʘʛʠʩʪʨʳ 1-ʛʦ ʢʫʨʩʘ, ʄʦʯʘʣʦʚʘ ʅ.ʂ. ʠʥʞʝʥʝʨ 1 ʢʘʪʝʛʦʨʠʠ 

ʀʥʩʪʠʪʫʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʣʦʛʠʠ lutfulli n.marat2012@yandex.ru 

ʅʘʫʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʨʜʘʥʦʚʘ ɸ.ʄ.,  ʢ.ʙ.ʥ. ʜʦʮʝʥʪ, mardanovaayslu@mail.ru 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

 

ʀɼɽʅʊʀʌʀʂɸʎʀʗ ɻɽʅɸ ɸʎʂ-ɼɽɸʄʀʅɸɿʓ ɺ ʐʊɸʄʄɸʍ ʈSEUDOMONAS 

PUTIDA ʀ ɺACILLUS SUBTILIS 

 

ɺʘʞʥʳʤ ʚʢʣʘʜʦʤ ʚ ʠʟʫʯʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʨʘʩʪʝʥʠʡ ʨʠʟʦʙʘʢʪʝʨʠʷʤʠ ʩʪʘʣʦ 

ʦʪʢʨʳʪʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʬʝʨʤʝʥʪʘ 1-ʘʤʠʥʦʮʠʢʣʦʧʨʦʧʘʥ-1-ʢʘʨʙʦʢʩʠʣʘʪ (ɸʎʂ) ʜʝʘʤʠʥʘʟʳ. ʋ 

ʨʘʩʪʝʥʠʡ ʘʤʠʥʦʢʠʩʣʦʪʘ ɸʎʂ ʦʢʠʩʣʷʝʪʩʷ ɸʎʂ ʦʢʩʠʜʘʟʦʡ ʜʦ ʵʪʠʣʝʥʘ ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ, ʘ ʵʪʠʣʝʥ ʢʘʢ ʠʟʚʝʩʪʥʦ ʩʣʫʞʠʪ ʛʦʨʤʦʥʦʤ ʩʪʨʝʩʩʘ ʫ ʨʘʩʪʝʥʠʡ [1]. ʕʪʠʣʝʥ 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʪʘʢʠʝ ʩʪʨʝʩʩʦʚʳʝ ʬʘʢʪʦʨʳ ʢʘʢ, ʟʘʩʫʭʘ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ, ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ, ʘ ʪʘʢ ʞʝ ʚʦʟʜʝʡʩʪʚʠʶ ʬʠʪʦʧʘʪʦʛʝʥʦʚ, ʯʪʦ  ʚʝʜʸʪ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʨʦʩʪʘ, ʫʚʷʜʘʥʠʶ, 

ʦʧʘʜʫ ʣʠʩʪʴʝʚ ʠ ʢ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ [2].  

ʈʠʟʦʙʘʢʪʝʨʠʠ, ʩʧʦʩʦʙʥʳʝ ʩʠʥʪʠʟʠʨʦʚʘʪʴ ɸʎʂ-ʜʝʟʘʤʠʥʘʟʫ, ʠʩʧʦʣʴʟʫʶʪ ɸʎʂ ʨʘʩʪʝʥʠʡ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʘʟʦʪʘ ʠ ʫʛʣʝʨʦʜʘ, ʧʨʝʚʨʘʱʘʷ ʝʛʦ ʚ ʘʤʤʠʘʢ ʠ ʚ Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʬʠʪʦʛʦʨʤʦʥ ʠʥʜʦʣ-3-ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (ʀʋʂ) ʫʩʠʣʠʚʘʶʱʠʡ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʪʘʢ ʞʝ ʩʪʠʤʫʣʠʨʫʝʪ 

ɸʎʂ ʩʠʥʪʘʟʫ, ʥʦ ʠʥʛʠʙʠʨʫʝʪ ɸʎʂ ʦʢʩʠʜʘʟʫ [3]. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʀʋʂ ʨʘʩʪʝʥʠʝ 

ʩʠʥʪʝʟʠʨʫʝʪ ʙʦʣʴʰʝ ɸʎʂ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʙʘʢʪʝʨʠʷʤʠ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʢʪʝʨʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʝʙʷ ʫʥʠʢʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʚ ʨʠʟʦʩʬʝʨʝ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʶʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʢʦʣʦʥʠʟʘʮʠʠ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʘ ʦʪʚʝʪʩʚʝʥʥʦʛʦ ʟʘ ʩʠʥʪʝʟ ɸʎʂ-ʜʝʘʤʠʥʘʟʳ ʫ 

ʰʪʘʤʤʦʚ ʈseudomonas putida ʠ ɺacillus subtilis. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʐʪʘʤʤʳ ʙʘʢʪʝʨʠʡ ʚʳʜʝʣʷʣʠ ʠʟ ʨʠʟʦʩʬʝʨʳ ʢʘʨʪʦʬʝʣʷ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʧʦ ʛʦʤʦʣʦʛʠʠ ʛʝʥʦʚ 16S ʨʈʅʂ.. ɻʝʥʳ ʩʠʥʪʝʪʘʟ ɸʎʂ-ʜʝʘʤʠʥʘʟʳ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʇʎʈ-ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʢ ʛʝʥʫ asdS (aminocyclopropane-1-carboxylate deaminase gene, complete cds).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʀʟ ʨʠʟʦʩʬʝʨʳ ʢʘʨʪʦʬʝʣʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʜʚʘ ʠʟʦʣʷʪʘ ʙʘʢʪʝʨʠʡ, 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʢ P. putida (97% ʛʦʤʦʣʦʛʠʠ ʧʦ ʛʝʥʘʤ 16S ʨʈʅʂ) ʠ B. subtilis (98% 

ʛʦʤʦʣʦʛʠʠ ʧʦ ʛʝʥʘʤ 16S ʨʈʅʂ). ʉ ʧʦʤʦʱʴʶ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʧʨʘʡʤʝʨʦʚ ʚ ʛʝʥʦʤʘʭ 

ʚʳʜʝʣʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʤʳ ʘʤʧʣʠʬʠʮʠʨʦʚʘʣʠ ʛʝʥʳ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʙʠʦʩʠʥʪʝʟ ɸʎʂ-ʜʝʘʤʠʥʘʟʳ. 

ɺ ʛʝʥʦʤʘʭ ʰʪʘʤʤʦʚ P. putida ʠ B. subtilis ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʛʝʥ ɸʎʂ-ʜʝʘʤʠʥʘʟʳ. 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʪʘʤʤʳ P. putida ʠ B. subtilis ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʫʪʠʣʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʡ  ɸʎʂ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʶʪ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʵʪʠʣʝʥʦʤ, 

ʩʠʥʪʝʟʠʨʫʝʤʳʤ ʧʨʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʘʭ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ P. putida ʠ 

B. subtilis ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʘʛʝʥʪʘʤʠ ʥʦʚʦʛʦ ʙʠʦʧʨʝʧʘʨʘʪʘ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʘʥʪʠʩʪʨʝʩʩʦʚʳʤ 

ʵʬʬʝʢʪʦʤ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʩʫʙʩʠʜʠʠ, ʚʳʜʝʣʝʥʥʦʡ ʂ(ʇ)ʌʋ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʧʨʦʝʢʪ 14-83). 
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ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʆʃʆɻʀʁ ɺɺɽɼɽʅʀʗ ɺ ʂʋʃʔʊʋʈʋ ʂʃɽʊʆʂ ʀ ʈɽɻɽʅɽʈɸʎʀʀ 

ʈɸʉʊɽʅʀʁ ʈɸɿʃʀʏʅʓʍ ɺʀɼʆɺ ɻɸɿʆʅʅʓʍ ʊʈɸɺ 

 

ʄʥʦʛʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʛʦʨʦʜʩʢʦʤ ʦʟʝʣʝʥʝʥʠʠ ʠ ʜʝʢʦʨʘʪʠʚʥʦʤ 

ʩʘʜʦʚʦʜʩʪʚʝ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ [1]. ʇʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʘʤ ʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʥʘʧʨʠʤʝʨ ʢʣʝʪʦʯʥʫʶ 

ʩʝʣʝʢʮʠʶ [2-3]. ʆʜʥʘʢʦ ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʣʷ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʤʥʦʛʠʭ 

ʚʠʜʦʚ ʛʘʟʦʥʥʳʭ ʪʨʘʚ, ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʠ ʨʝʛʝʥʝʨʘʮʠʠ 

ʨʘʩʪʝʥʠʡ ʜʣʷ ʛʘʟʦʥʥʳʭ ʪʨʘʚ ʧʦʣʝʚʠʮʳ ʧʦʙʝʛʦʥʦʩʥʦʡ (Agrostis stolonifera L., 1753), ʧʦʣʝʚʠʮʳ 

ʪʦʥʢʦʡ (Agrostis capill§ris L., 1753), ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ (Phleum pratense L., 1753) ʠ ʤʷʪʣʠʢʘ 

ʣʫʛʦʚʦʛʦ (Poa pratensis L., 1753). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʂʘʣʣʫʩ ʧʦʣʫʯʘʣʠ ʥʘ ʩʨʝʜʝ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ (ʄʉ) ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 2,4-ʜʠʭʣʦʨʬʝʥʦʢʩʠʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (2,4-ɼ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʣʣʫʩʘ ʤʷʪʣʠʢʘ 

ʣʫʛʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʨʝʜʘ ʄʉ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʠ ʢʦʤʙʠʥʘʮʠʷʤʠ 2,4-ɼ ʠ 6-

ʙʝʥʟʠʣʘʤʠʥʦʧʫʨʠʥʘ (ɹɸʇ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʣʣʫʩʘ ʧʦʣʝʚʠʮʳ ʧʦʙʝʛʦʥʦʩʥʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʫ 

ʄʉ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 2,4 ɼ. ʂʘʣʣʫʩ ʬʦʨʤʠʨʦʚʘʣʩʷ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ (78-80%) ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ 2,4-ɼ 3, 4 ʠ 5 ʤʛ/ʣ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʢʘʣʣʫʩʘ ʥʘ ʩʨʝʜʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

2,4-ɼ ʚʝʣʦ ʢ ʙʳʩʪʨʦʡ ʧʦʪʝʨʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʤʦʨʬʦʛʝʥʝʟʫ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 2,4-ɼ 10 ʤʛ/ʣ 

ʯʘʩʪʦʪʘ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦʡ, ʦʜʥʘʢʦ ʯʘʩʪʴ ʢʘʣʣʫʩʦʚ ʙʳʣʠ ʥʝʤʦʨʬʦʛʝʥʥʳʤʠ. 

ʆʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʘʣʣʫʩʦʚ ʙʳʣʘ ʩʨʝʜʘ ʩ 1 ʤʛ/ʣ 2,4-ɼ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʨʘʙʦʪʳ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʨʝʜʘ ʄʉ, ʩʦʜʝʨʞʘʱʘʷ 3 ʤʛ/ʣ 2,4-ɼ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘ, 1ʤʛ/ʣ - ʜʣʷ 

ʧʘʩʩʠʨʦʚʘʥʠʷ. 

ʂʘʣʣʫʩ ʧʦʣʝʚʠʮʳ ʪʦʥʢʦʡ ʬʦʨʤʠʨʦʚʘʣʩʷ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ (ʧʦʯʪʠ 80%) ʧʨʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ 2 ʤʛ/ʣ 2,4-ɼ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʛ/ʣ 2,4-ɼ, ʯʘʩʪʦʪʘ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʥʠʞʘ-

ʣʘʩʴ, ʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 3, 4, 5 ʠ 10 ʤʛ/ʣ 2,4-ɼ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʘʣʣʫʩʦʚ ʪʝʨʷʣʦ 

ʤʦʨʬʦʛʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʆʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʘʣʣʫʩʦʚ ʙʳʣʘ ʩʨʝʜʘ ʩ 2 

ʤʛ/ʣ 2,4-ɼ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʣʣʫʩʘ ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

2,4-ɼ. ʂʘʣʣʫʩ ʬʦʨʤʠʨʦʚʘʣʩʷ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ (ʙʦʣʝʝ 70 %) ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 

ʤʛ/ʣ 2,4-ɼ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʛ/ʣ 2,4-ɼ ʢʘʣʣʫʩ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʩʷ, ʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 2, 

3, 4, 5 ʠ 10 ʤʛ/ʣ 2,4-ɼ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʘʣʣʫʩʦʚ ʙʳʣʠ ʥʝʤʦʨʬʦʛʝʥʥʳʤʠ. 

ʆʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʘʣʣʫʩʦʚ ʙʳʣʘ ʩʨʝʜʘ ʩ 1 ʤʛ/ʣ 2,4-ɼ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʣʣʫʩʘ ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʳ ʄʉ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʤʠ 2,4-ɼ ʦʢʘʟʘʣʦʩʴ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. ʂʘʣʣʫʩ ʬʦʨʤʠʨʦʚʘʣʩʷ ʩ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ (ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʣʷʣʘ 30% ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʛ/ʣ 2,4-ɼ), ʧʨʠ ʵʪʦʤ ʢʘʣʣʫʩʳ ʙʳʣʠ 

ʥʝʤʦʨʬʦʛʝʥʥʳʤʠ, ʨʝʛʝʥʝʨʘʥʪʦʚ ʠʟ ʥʠʭ ʧʦʣʫʯʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʇʦʵʪʦʤʫ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʨʝʜʘ 

ʄʉ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʠ ʢʦʤʙʠʥʘʮʠʷʤʠ 2,4-ɼ ʠ ɹɸʇ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ 

ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 40 % ʧʨʠ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʬʠʪʦʛʦʨʤʦʥʦʚ, ʠʟ ʢʘʣʫ-ʩʦʚ 

ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʨʝʛʝʥʝʨʘʥʪʳ. ʆʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʘʣʣʫʩʦʚ ʙʳʣʘ 

ʩʨʝʜʘ, ʩʦʜʝʨʞʘʱʘʷ 2 ʤʛ/ʣ 2,4-ɼ ʠ 1 ʤʛ/ʣ ɹɸʇ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʛʝʥʝʨʘʥʪʳ ʧʦʣʝʚʠʮʳ ʪʦʥʢʦʡ, 

mailto:evsyukov_2013@mail.ru
mailto:gladkovu@mail.ru
mailto:olgav.gladkova@mail.ru


 

 

 
ʆϫʊϭʉʊɯʂ ϧɸɿɸϧʉʊɸʅ ʄɽʄʃɽʂɽʊʊɯʂ ʌɸʈʄɸʎɽɺʊʀʂɸ  ɸʂɸɼɽʄʀʗʉʓ ʍɸɹɸʈʐʓ ˉ4(77)-

2016ʞ.   

 

 

 

21 

ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ ʠ ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ ʫʢʦʨʝʥʷʣʠʩʴ ʚ ʧʨʦʙʠʨʢʘʭ ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ ʄʉ ʩ 

ʧʦʣʦʚʠʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɺʳʚʦʜ. ʈʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʛʘʟʦʥʥʳʭ ʪʨʘʚ 

ʧʦʣʝʚʠʮʳ ʧʦʙʝʛʦʥʦʩʥʦʡ, ʧʦʣʝʚʠʮʳ ʪʦʥʢʦʡ, ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ ʠ ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʵʪʠʤʠ ʚʠʜʘʤʠ ʛʘʟʦʥʥʳʭ ʪʨʘʚ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ-

ʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʫʩʪʦʡʯʠʚʳʭ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʣʘʜʢʦʚ ɽ.ɸ., ɽʚʩʶʢʦʚ ʉ.ɺ., ɻʣʘʜʢʦʚʘ ʆ.ɺ. ʇʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʠ ʛʘʟʦʥʥʳʭ ʪʨʘʚ ʢ 

ʟʘʩʫʭʝ ʠ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʤ ʨʝʘʛʝʥʪʘʤ // ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 2015. ˉ 

4, ʩ. 41-44. 

2. ɻʣʘʜʢʦʚ ɽ.ɸ., ɼʦʣʛʠʭ ʖ.ʀ., ɻʣʘʜʢʦʚʘ ʆ.ɺ. ʌʠʪʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ. ʄ.: ʄɻʋʀʕ, 2012, 202 ʩ. 

3. ʃʠʪʚʠʥʦʚʘ ʀ.ʀ., ɻʣʘʜʢʦʚ ɽ.ɸ. ɺʚʝʜʝʥʠʝ ʚ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʫ ʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʨʤʦʚʳʭ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ // 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʙʠʦʣʦʛʠʷ. 2012. ˉ 4. ʉ. 94-99. 

 

 

 

ʀʚʘʭʥʶʢ ʅ.ɸ. ï ʘʩʧʽʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ, ɺʦʨʦʥʝʥʢʦ ɸ.ɸ. ï ʩʪʫʜʝʥʪ 5-ʛʦ ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, Ivahniuk@mail.ru 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʇʠʨʦʛ ʊ.ʇ., ʜ.ʙ.ʥ., ʧʨʦʬ.,  tapirog@nuft.edu.ua 

   ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʛ.ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ɺʃʀʗʅʀɽ ʂɸʏɽʉʊɺɸ ʆʊʈɸɹʆʊɸʅʅʆɻʆ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʄɸʉʃɸ ʅɸ ʉʀʅʊɽɿ 

ʄʀʂʈʆɹʅʆɻʆ ʇʆʃʀʉɸʍɸʈʀɼɸ ʕʊɸʇʆʃɸʅɸ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʙʥʳʭ ʵʢʟʦʧʦʣʠ-

ʩʘʭʘʨʠʜʦʚ (ʕʇʉ), ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʧʦʣʠʤʝʨʳ ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʷʟʢʦʩʪʠ 

ʚʦʜʥʳʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1, 2]. ʉ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʩʠʥʪʝʟʘ ʚ 

ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ. ʆʪʨʘʙʦʪʘʥʥʳʝ (ʧʝʨʝʞʘʨʝʥʥʳʝ) 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʷʚʣʷʶʪʩʷ  ʜʝʰʝʚʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʤʠʢʨʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʢʦʣʠʯʝʩʪʚʘʭ.  

ɺ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʰʪʘʤʤʘ Acinetobacter sp. ʀʄɺ 

ɺ-7005 ʢ ʩʠʥʪʝʟʫ ʕʇʉ ʵʪʘʧʦʣʘʥʘ ʥʘ ʰʠʨʦʢʦʤ ʥʘʙʦʨʝ ʉ2-ʉ6-ʤʦʥʦ- ʠ ʩʤʝʰʘʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ, ʘ 

ʪʘʢʞʝ ʥʘ ʧʦʜʩʦʣʥʝʯʥʦʤ ʤʘʩʣʝ (ʨʘʬʠʥʠʨʦʚʘʥʥʦʤ ʠ ʦʪʨʘʙʦʪʘʥʥʦʤ ʧʦʩʣʝ ʞʘʨʢʠ ʤʷʩʘ ʠ 

ʢʘʨʪʦʬʝʣʷ) [2, 3]. 

ʀʟ ʣʠʪʝʨʘʪʫʨʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʞʘʨʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 180 Áʉ ʚ ʤʘʩʣʘʭ 

ʦʙʨʘʟʫʶʪʩʷ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʤʘʩʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʥʝʤ ʤʦʥʦ- ʠ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ [4]. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʝʨʝʞʘʨʝʥʥʦʛʦ ʤʘʩʣʘ ʚʣʠʷʝʪ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦʜʜʘʝʪʩʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ [4]. 

ʆʙʨʘʟʦʚʘʥʥʳʝ ʘʣʴʜʝʛʠʜʳ ʠ ʧʝʨʝʢʠʩʠ ʣʠʧʠʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʦʩʪʘ 

ʠ ʩʠʥʪʝʟʘ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʨʘʙʦʪʝ [5] ʥʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ 

ʤʠʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʩʚʝʜʝʥʠʡ ʦ ʩʠʥʪʝʟʝ ʤʠʢʨʦʙʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʤ ʤʘʩʣʝ, ʠ 

ʪʝʤ ʙʦʣʝʝ ʥʝʪ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʢʘʯʝʩʪʚʘ ʠ ʩʦʩʪʘʚʘ ʪʘʢʦʛʦ ʤʘʩʣʘ ʥʘ ʩʠʥʪʝʟ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʩʠʥʪʝʟ ʤʠʢʨʦʙʥʦʛʦ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʘ ʵʪʘʧʦʣʘʥʘ ʥʘ ʦʪʨʘʙʦʪʘʥʥʳʭ 

ʤʘʩʣʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʦʥʦ- ʠ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. Acinetobacter sp. ʀʄɺ ɺ-7005 (ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ) ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ 

ʞʠʜʢʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ (ʛ/ʣ): ʂʅ2ʈʆ4 ï 6,8; ʂʆʅ ï 0,9; MgSO4×7H2O ï 0,4; CaCl2×2H2O ï 

0,1; NH4NO3 ï 0,6; FeSO4×7H2O ï 0,001, ʨʅ 6,8ï7,0. ɺ ʩʨʝʜʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʥʦʩʠʣʠ 0,5 % (ʧʦ 

ʦʙʲʝʤʫ) ʜʨʦʞʞʝʚʦʛʦ ʘʚʪʦʣʠʟʘʪʘ ʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʧʘʥʪʦʪʝʥʘʪʘ (ʚʠʪʘʤʠʥ ɺ5) ï 

ʤʫʣʴʪʠʚʠʪʘʤʠʥʥʳʡ ʢʦʤʧʣʝʢʩ çʂʦʤʧʣʝʚʠʪè ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,00095 % (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʧʘʥʪʦʪʝʥʘʪ), ʧʦʩʢʦʣʴʢʫ ʰʪʘʤʤ ʀʄɺ ɺ-7005 ʷʚʣʷʝʪʩʷ ʘʫʢʩʦʪʨʦʬʦʤ ʧʦ ʧʘʥʪʦʪʝʥʘʪʫ. 
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ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʘ ʠ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʬʠʥʠʨʦʚʘʥʥʳʝ ʠ ʦʪʨʘʙʦʪʘʥʥʳʝ ʧʦʩʣʝ 

ʞʘʨʢʠ ʢʘʨʪʦʬʝʣʷ ʠ ʤʷʩʘ ʤʘʩʣʘ: ʧʦʜʩʦʣʥʝʯʥʦʝ (ʊʄ çʆʣʝʡʥʘè, ʋʢʨʘʠʥʘ), ʢʫʢʫʨʫʟʥʦʝ (ʆʆʆ 

ʂʦʤʧʘʥʠʷ çʂɸʄɸè, ʋʢʨʘʠʥʘ), ʨʘʧʩʦʚʦʝ ʠ ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʦ ʭʦʣʦʜʥʦʛʦ ʦʪʞʠʤʘ (ʊʄ çSalvadoriè, 

ʀʪʘʣʠʷ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 5 % (ʧʦ ʦʙʲʝʤʫ). ɺ ʢʘʯʝʩʪʚʝ ʠʥʦʢʫʣʷʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʫ ʚ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʘʟʝ ʨʦʩʪʘ, ʚʳʨʘʱʝʥʥʫʶ ʥʘ ʩʨʝʜʝ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʱʝʡ 0,5 

% (ʧʦ ʦʙʲʝʤʫ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʩʣʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʥʪʝʟʘ 

ʵʪʘʧʦʣʘʥʘ ʥʘ ʧʦʜʩʦʣʥʝʯʥʦʤ ʠ ʢʫʢʫʨʫʟʥʦʤ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʣʘʭ, ʢʦʪʦʨʳʝ ʙʣʠʟʢʠ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ɺ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ  ʧʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ 

ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʬʠʥʠʨʦʚʘʥʥʦʤ ʤʘʩʣʝ. ʊʘʢ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʕʇʉ (11,2ï14,4 ʛ/ʣ) ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

ʰʪʘʤʤʘ ʀʄɺ ɺ-7005 ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʤ ʧʦʩʣʝ ʞʘʨʢʠ ʤʷʩʘ ʤʘʩʣʝ (ʢʘʢ ʧʦʜʩʦʣʥʝʯʥʦʤ, ʪʘʢ ʠ 

ʢʫʢʫʨʫʟʥʦʤ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʨʦʜʫʮʝʥʪʘ ʵʪʘʧʦʣʘʥʘ ʥʘ ʦʣʠʚʢʦʚʦʤ ʠ ʨʘʧʩʦʚʦʤ 

ʤʘʩʣʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʕʇʉ ʙʳʣʘ ʥʠʞʝ (7,7ï9,0 ʛ/ʣ), ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ  ʬʝʥʦʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʪʘʢʠʭ ʩʫʙʩʪʨʘʪʦʚ.  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʙʠʦʩʠʥʪʝʟʘ ʕʇʉ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ.  ʆʜʥʘʢʦ  ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ, ʥʘʙʣʶʜʘʣʠ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʥʪʝʟʘ 

ʕʇʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ ʤʘʩʣʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʥʦʢʫʣʷʪʘ.   

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʧʦʩʣʝ ʞʘʨʢʠ ʢʘʨʪʦʬʝʣʷ ʠ ʤʷʩʘ ʧʦʜʩʦʣʥʝʯʥʦʛʦ, ʢʫʢʫʨʫʟʥʦʛʦ, 

ʨʘʧʩʦʚʦʛʦ ʠ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʘʩʣʦ ʣʶʙʦʛʦ ʢʘʯʝʩʪʚʘ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʠʢʨʦʙʥʦʛʦ ʧʦʣʠʩʘʭʘʨʠʜʘ ʵʪʘʧʦʣʘʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝʥʠʷ ʵʪʦʛʦ ʕʇʉ, ʥʝʟʘʚʠʩʷʱʫʶ ʦʪ ʪʠʧʘ  ʠ 

ʧʦʩʪʘʚʱʠʢʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ. 
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ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʙʠʦʧʣʝʥʢʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ. ʅʘ ʙʦʨʴʙʫ ʩ ʵʪʠʤʠ ʷʚʣʝʥʠʷʤʠ 

ʝʞʝʛʦʜʥʦ ʪʨʘʪʷʪʩʷ ʤʠʣʣʠʘʨʜʳ ʜʦʣʣʘʨʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʳʯʥʳʝ ʩʪʨʘʪʝʛʠʠ ʦʯʠʩʪʢʠ ʠ 

ʜʝʟʠʥʬʝʢʮʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʠʦʧʣʝʥʢʘʤ ʚ ʩʚʷʟʠ ʩ ʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʙʘʨʴʝʨʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʩʠʥʪʝʟʦʤ 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʦʚ ʠ ʜʨʫʛʠʭ ʧʦʣʠʤʝʨʦʚ [1, 2]. ʈʘʥʝʝ [3] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʇɸɺ) Acinetobacter calcoaceticus ʀʄɺ ɺ-7241, 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ (ʵʪʘʥʦʣ, ʛʝʢʩʘʜʝʢʘʥ, ʦʯʠʱʝʥʥʳʡ ʛʣʠʮʝʨʠʥ), 

ʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʘʜʛʝʟʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ, ʥʦ ʠ ʨʘʟʨʫʰʘʪʴ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʥʠʭ ʙʠʦʧʣʝʥʢʠ. ʇʦʟʞʝ  [4] ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʰʪʘʤʤ ʀʄɺ ɺ-7241 ʩʠʥʪʝʟʠʨʫʝʪ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ  ʚʝʱʝʩʪʚʘ ʥʘ ʦʪʭʦʜʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʜʠʟʝʣʷ (ʪʝʭʥʠʯʝʩʢʠʡ ʛʣʠʮʝʨʠʥ).  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʇɸɺ ʰʪʘʤʤʘ ʀʄɺ ɺ-7241, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʥʘ 

ʪʝʭʥʠʯʝʩʢʦʤ ʛʣʠʮʝʨʠʥʝ, ʨʘʟʨʫʰʘʪʴ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʙʠʦʧʣʝʥʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ A. calcoaceticus ʀʄɺ ɺ-7241 ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʞʠʜʢʦʡ 

ʤʠʥʝʨʘʣʴʥʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʘ ʠ ʵʥʝʨʛʠʠ ʪʝʭʥʠʯʝʩʢʠʡ 

ʛʣʠʮʝʨʠʥ (5%  ʧʦ ʦʙʲʝʤʫ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ: ʧʨʝʧʘʨʘʪ 1 

ï ʩʫʧʝʨʥʘʪʘʥʪ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ; ʧʨʝʧʘʨʘʪ 2 ï ʨʘʩʪʚʦʨ ʇɸɺ, ʚʳʜʝʣʝʥʥʳʭ ʵʢʩʪʨʘʢʮʠʝʡ 

ʩʤʝʩʴʶ ʌʦʣʯʘ (ʭʣʦʨʦʬʦʨʤ ʠ ʤʝʪʘʥʦʣ, 2:1) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 ʅ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʥʦʡ ʢʠʩʣʦʪʳ, ʠʟ 

ʩʫʧʝʨʥʘʪʘʥʪʘ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ (ʧʨʝʧʘʨʘʪʘ 1). ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʙʘʢʪʝʨʠʠ Bacillus subtilis ɹʊ-2 ʠ  Staphylococcus aureus ɹʄʉ-1 ʠʟ ʢʦʣʣʝʢʮʠʠ ʞʠʚʳʭ ʢʫʣʴʪʫʨ 

ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʙʠʦʧʣʝʥʦʢ ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʷʯʝʡʢʘʭ 

ʧʦʣʠʩʪʠʨʦʣʴʥʦʛʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ, ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʨʘʙʦʪʝ [3].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʇɸɺ A. calcoaceticus 

ʀʄɺ ɺ-7241, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʥʘ ʪʝʭʥʠʯʝʩʢʦʤ ʛʣʠʮʝʨʠʥʝ, ʨʘʟʨʫʰʘʪʴ ʙʠʦʧʣʝʥʢʠ B. subtilis ɹʊ-

2 ʠ S. aureus ɹʄʉ-1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʪʝʧʝʥʴ ʜʝʩʪʨʫʢʮʠʠ ʙʠʦʧʣʝʥʦʢ B. subtilis ɹʊ-2 ʠ S. aureus ɹʄʉ-1 ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʇɸɺ A. calcoaceticus ʀʄɺ ɺ-7241 

 

ʊʝʩʪ-ʢʫʣʴʪʫʨʘ ʇʨʝʧʘʨʘʪʳ 
ɼʝʩʪʨʫʢʮʠʷ (%) ʙʠʦʧʣʝʥʢʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʇɸɺ, ʤʢʛ/ʤʣ 

7 14 27 54 108 217 433 866 

Bacillus subtilis 

ɹʊ-2 

ʩʫʧʝʨʥʘʪʘʥʪ 21 27 30 32 36 38 43 66 

ʨʘʩʪʚʦʨ ʇɸɺ ʅ.ʦ. 29 43 46 48 51 52 55 

Staphylococcus 

aureus ɹʄʉ-1 

ʩʫʧʝʨʥʘʪʘʥʪ 26 31 37 49 46 60 70 63 

ʨʘʩʪʚʦʨ ʇɸɺ 21 30 32 48 50 71 56 62 

ʅ.ʦ. ï ʥʝ ʦʧʨʝʜʝʣʷʣʠ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʩʪʨʫʢʮʠʷ ʙʠʦʧʣʝʥʦʢ ʦʙʝʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɸɺ ʠ  ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʝʣʘ  ʦʪ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʧʨʝʧʘʨʘʪʦʚ (ʩʫʧʝʨʥʘʪʘʥʪ, 

ʨʘʩʪʚʦʨ ʇɸɺ). ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʇɸɺ (7ī866 ʤʢʛ/ʤʣ) ʥʘʙʣʶʜʘʣʠ ʨʘʟʨʫʰʝʥʠʝ ʙʠʦʧʣʝʥʢʠ  B. 

subtilis ɹʊ-2 ʥʘ 20ī66 %, ʘ S. aureus ɹʄʉ-1 ï ʥʘ 20ī71 %.  ʆʪʤʝʪʠʤ, ʯʪʦ ʩʪʝʧʝʥʴ ʜʝʩʪʨʫʢʮʠʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʠʦʧʣʝʥʦʢ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ ʇɸɺ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤʠ ʥʘ ʦʪʭʦʜʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʜʠʟʝʣʷ, ʩʨʘʚʥʠʤʘ ʩ ʪʘʢʦʚʦʡ  ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʇɸɺ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʯʠʱʝʥʥʦʤ 

ʛʣʠʮʝʨʠʥʝ [3]. 

ɺʳʚʦʜ.r ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ A. calcoaceticus ʀʄɺ ɺ-

7241, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʦʤ ʛʣʠʮʝʨʠʥʝ, ʨʘʟʨʫʰʘʪʴ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʙʠʦʧʣʝʥʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʙʥʳʭ ʇɸɺ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 
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ʛʣʠʮʝʨʠʥʘ  ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʇɸɺ  ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʨʷʜ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ: ʧʦʚʳʩʠʪʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʜʠʟʝʣʷ ʟʘ ʩʯʝʪ ʫʪʠʣʠʟʘʮʠʠ ʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ; ʩʥʠʟʠʪʴ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʇɸɺ; ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʪʦʢʩʠʯʥʳʝ ʦʪʭʦʜʳ; ʧʦʣʫʯʠʪʴ ʇɸɺ, ʢʦʪʦʨʳʝ ʧʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʨʫʰʘʪʴ ʙʠʦʧʣʝʥʢʠ ʥʝ ʫʩʪʫʧʘʶʪ ʧʨʝʧʘʨʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ. 
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ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ʆʎɽʅʂɸ ʇʈʆʊʀɺʆʄʀʂʈʆɹʅʓʍ ʉɺʆʁʉʊɺ ʍʃɽɹɸ ʉ ɼʆɹɸɺʃɽʅʀɽʄ ɺ 

ʈɽʎɽʇʊʋʈʋ ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʇʀʑɽɺʓʍ ɼʆɹɸɺʆʂ 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʦʪʨʘʩʣʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʧʨʝʜʧʨʠʷʪʠʡ, ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, ʧʨʦʜʦʣʞʝʥʠʷ ʠʭ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʠʤ ʚʳʨʘʞʝʥʥʦʛʦ ʚʢʫʩʘ ʠ ʘʨʦʤʘʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʠʝ ʢ 

ʭʣʝʙʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʙʘʚʦʢ [1].  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʭʣʝʙʘ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʨʝʮʝʧʪʫʨʫ ʵʢʩʪʨʘʢʪʘ ʰʠʧʦʚʥʠʢʘ, ʩʦʨʙʠʪʘ ʠ ʧʦʢʨʳʪʳʭ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʧʣʝʥʢʦʡ, ʤʝʪʦʜʦʤ ʧʨʦʚʦʢʘʮʠʦʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1 - ʇʨʦʚʦʢʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʭʣʝʙʘ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʧʣʝʥʢʦʡ 

 

ʊʝʩʪ-ʢʫʣʴʪʫʨʘ  

ʇʣʦʱʘʜʴ ʟʘʨʘʞʝʥʠʷ ʯʝʨʝʟ 

3 ʯ, ʩʤ2 

ʇʣʦʱʘʜʴ ʟʘʨʘʞʝʥʠʷ ʯʝʨʝʟ 

24 ʯ, ʩʤ2 

48 ʯ 

A. niger ʈ-3 (ʢʦʥʪʨʦʣʴ) 12,6 ± 0,3 13,8 ± 0,3 

A. niger ʈ-3 7 ± 0,2 9,6 ± 0,2 

P. chrisogenum ʌ-7 (ʢʦʥʪʨʦʣʴ) 8 ± 0,2 12,6 ± 0,3 

P. chrisogenum ʌ-7 5,7± 0,2 4,9 ± 0,1 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʭʣʝʙʘ ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʦ-

ʢʘʮʠʦʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘ ʤʷʢʠʰ ʭʣʝʙʘ ʩ ʧʨʦʙʠʦʪʠʢʦʤ (ʧʨʠʙʣʠʟʠʪʝʣʴ-

ʥʘʷ ʧʣʦʱʘʜʴ 36 ʩʤ2),  ʩ ʵʢʩʪʨʘʢʪʦʤ ʰʠʧʦʚʥʠʢʘ ʠ ʩʦʨʙʠʪʦʤ ʠ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʭʣʝʙʘ ʙʝʟ 

ʜʦʙʘʚʦʢ ʥʘʥʦʩʠʣʠ ʧʦ 1 ʤʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʩʫʩʧʝʥʟʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
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Bacillus subtilis ɹʊ-2 ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1,02 Ĭ 106 ʂʆɽ/ʤʣ, Penicillium chrysogenum ʌ-7  ʢʦʥʮʝʥʪ-ʨʘʮʠʝʡ 

9,4 Ĭ 104 ʢʦʥʠʜʠʡ/ʤʣ, Aspergillus niger ʈ-3 ï 3,7 Ĭ 104 ʢʦʥʠʜʠʡ/ʤʣ. ʆʙʨʘʟʮʳ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 

37 Áʉ (B. subtilis ɹʊ-2) ʠ 28 Áʉ (P. chrysogenum ʌ-7, A. niger ʈ-3). ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʘʣʠ ʯʝʨʝʟ 24 ʠ 48 ʯ 

[2]. ʆʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʧʣʦʱʘʜʠ ʟʘʨʘʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʭʣʝʙʘ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ 

ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1 ʠ 2. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣ. 1, ʧʦʢʘʟʘʣ, ʯʪʦ ʯʝʨʝʟ 3 ʯʘʩʘ ʧʣʦʱʘʜʴ ʟʘʨʘʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ʭʣʝʙʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʙʠʦʪʠʢʘ ʤʝʥʴʰʝ ʥʘ 22,4% ʜʣʷ A. niger ʈ-3 ʠ 9,2% ʜʣʷ P. chrysogenum ʌ-7 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ ʭʣʝʙʘ ʙʝʟ ʧʦʢʨʳʪʠʷ. ʏʝʨʝʟ 24 ʯ ʧʦʩʣʝ ʚʳʧʝʯʢʠ ʧʣʦʱʘʜʴ 

ʟʘʨʘʞʝʥʠʷ ʭʣʝʙʘ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʧʦʢʨʳʪʠʝʤ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 16,8% ʠ 30,8% ʜʣʷ A. niger ʈ-3 

ʠ P. ʩhrysogenum ʌ-7, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 2 - ʈʝʟʫʣʴʪʘʪʳ ʟʘʨʘʞʝʥʠʷ ʭʣʝʙʘ ʩ ʵʢʩʪʨʘʢʪʦʤ ʰʠʧʦʚʥʠʢʘ ʠ ʩ ʩʦʨʙʠʪʦʤ 

 

ʊʝʩʪ-ʢʫʣʴʪʫʨʘ 

ʇʣʦʱʘʜʴ ʟʘʨʘʞʝʥʠʷ, ʩʤ2 

ʕʢʩʪʨʘʢʪ ʰʠʧʦʚʥʠʢʘ ʍʣʝʙ ʩʦ ʩʦʙʠʪʦʤ 

ʂʦʥʪʨʦʣʴʥʳʡ 

ʦʙʨʘʟʝʮ 
ʩ ʵʢʩʪʨʘʢʪ 

ʂʦʥʪʨʦʣʴʥʳʡ 

ʦʙʨʘʟʝʮ 
ʩʦ ʩʦʙʠʪʦʤ 

A. niger ʈ-3 15,1±0,6 14,5±0,4 19,6±0,8 18,9±0,4 

P. chrysogenum ʌ-7 6,8±0,7 6,2±0,3 12,5±0,6 10,8±0,5 

B. subtilis ɹʊ-2 6,4±0,7 5,6±0,4 7±1,4 5,8±1,3 

           

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʣʝʙʘ  ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʘʢʪʘ ʰʠʧʦʚʥʠʢʘ (ʪʘʙʣ.2) 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʣʦʱʘʜʴ ʟʘʨʘʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ  A.niger ʈ-3, P.ʩhrysogenum ʌ-7 ʠ B.subtilis 

ɹʊ-2 ʤʝʥʴʰʝ ʥʘ 4,1%, 9,7% ʠ 14,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ ʦ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ  ʵʢʩʪʨʘʢʪʘ ʚ ʩʦʩʪʘʚʝ ʭʣʝʙʘ ʢ ʚʨʝʜʥʦʡ 

ʤʠʢʨʦʬʣʦʨʝ. ʇʣʦʱʘʜʴ ʟʘʨʘʞʝʥʠʷ ʦʙʨʘʟʮʘ ʭʣʝʙʘ, ʚʳʧʝʯʝʥʥʦʛʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʨʙʠʪʘ,  A.niger ʈ-3, 

P.ʩhrysogenum ʌ-7 ʠ B.subtilis ɹʊ-2 ʤʝʥʴʰʝ ʥʘ 3,7%, 15,7%, 20,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢ ʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ  ʚʣʠʷʥʠʠ ʩʦʨʙʠʪʘ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ 

ʚʨʝʜʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʭʣʝʙʘ. 

ɺʳʚʦʜʳ: ʈʝʟʫʣʴʪʘʪʳ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʣʝʙʘ ʩ 

ʧʨʦʙʠʦʪʠʢʦʤ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʠʦʪʠʢʘ ʚ ʩʦʩʪʘʚʝ 

ʩʲʝʜʦʙʥʦʡ ʧʣʝʥʢʠ ʜʣʷ ʧʦʢʨʳʪʠʷ ʭʣʝʙʘ. ʊʘʢʘʷ ʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʭʣʝʙʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʝʛʦ ʩʦʩʪʘʚ ʵʢʩʪʨʘʢʪʘ ʰʠʧʦʚʥʠʢʘ ʠ ʩʦʨʙʠʪʘ. 
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Introduction. Urea is the major end product of protein metabolism, which is excreted with urine 

through the kidneys. Determination of urea concentration in dialysis blood samples is necessary for 

the diagnosis of kidney disease as it has a significant impact on the health and mortality of patients [1]. 
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Modern methods of determining the concentration of urea in blood plasma and urine, such as 

spectrophotometry [1], gas chromatography [2], fluorimetry [3], variety of other chemical and 

physical approaches, have disadvantages associated with the complex and prolonged procedures of 

sample pretreatment, requirements for highly qualified staff and sophisticated expensive equipment, 

an inability of on-line measurements. Currently, the development of biosensors is relevant for medical 

diagnostics, environmental and food production control. This is due to the fact that they are easy-in-

use, low-cost in mass production, prone to miniaturization, and can provide high-speed analysis with 

necessary level of sensitivity and selectivity [4]. 

In recent years, various biosensors are developed for analysis of urea in biological samples [5-8]. 

However, they are often characterized by a lack of sensitivity and stability. To improve these 

characteristics, semipermeable membranes of different types are often used [4]. Sometimes, the 

bioselective elements of biosensors are based on recombinant enzymes [6,7]. Utilization of nanoscaled 

materials to develop biosensors with improved analytical characteristics has also been reported [8,9]. 

An application of cyclodextrins for immobilization can increase the biosensors productivity by 

providing favorable conditions for enzymes. It is due to unique cyclodextrin structure (the hydrophilic 

surface and hydrophobic intramolecular cavity) [10]. 

The aim. The development of a biosensor with improved analytical characteristics for urea 

determination in biological samples using cyclodextrins as a component of urease-based bioselective 

element. 

Materials and methods. The potentiometric method of analysis was used in the work. pH-sensitive 

field effect transistors served as potentiometric transducers. The working transducers and Ag/AgCl 

reference electrode were connected to potentiostat. Urease was immobilized onto the transistors 

surface by covalent cross-linking of the enzyme with bovine serum albumin (BSA) and cyclodextrins 

using glutaraldehyde. The differential mode of work was used, the signals from the enzyme membrane 

were compared with those obtained from the reference membrane based on BSA only. Cyclodextrins 

were added to the enzyme membrane to improve the biosensor analytical characteristics. 

Results and discussion. New potentiometric biosensors based on urease membrane with addition of 

cyclodextrins of different types were developed. The biosensor with 50% of ɓ-HP-cyclodextrin in the 

membrane was shown to have the best analytical characteristics. The latter were compared with those 

of the biosensors based on urease only, without cyclodextrins. It was found that the use of cyclodextrin 

as a component of biomembranes resulted in an increase of biosensor sensitivity to urea by at least 

60%. Additionally, the developed biosensors had good signal reproducibility (the error (RSD) did not 

exceed 3,5%) and high operational stability over 15 days. 

Conclusion. A new biosensor for urea determination has been developed. The proposed biosensor is 

characterized by improved analytical characteristics due to the use of cyclodextrins as a component of 

the enzyme membrane. The obtained results are promising and the biosensor developed can be 

effectively applied in future in clinical diagnostics. 
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ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ʉɺʆʁʉʊɺɸ ʍʃɽɹʆɹʋʃʆʏʅʓʍ ʀɿɼɽʃʀʁ ʇʆʉʃɽ ʅɸʅɽʉɽʅʀʗ 

ʇʈʆɹʀʆʊʀʏɽʉʂʆɻʆ ʇʆʂʈʓʊʀʗ 

 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʋʢʨʘʠʥʳ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ, ʧʦʩʢʦʣʴʢʫ ʭʣʝʙ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʘʩʩʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ʆʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ ʨʘʮʠʦʥʘ ʯʝʣʦʚʝʢʘ. ɸʩʩʦʨʪʠʤʝʥʪ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʚʳʧʫʩʢʘʝʤʳʭ ʚ ʋʢʨʘʠʥʝ, 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ, ʦʜʥʘʢʦ ʠʟʜʝʣʠʡ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ, ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ ʠʭ ʜʦʣʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 1-2%. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʩʦʟʜʘʥʠʷ ʥʦʚʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʠʭ 

ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [1]. 

ʆʜʥʘʢʦ, ʧʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʦʩʦʙʝʥʥʦ ʤʦʣʦʯʥʦʢʠʩʣʝ ʙʘʢʪʝʨʠʠ ʧʦʛʠʙʘʶʪ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʧʝʢʘʥʠʷ ʭʣʝʙʘ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʨʝʮʝʧʪʫʨʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʈʝʰʝʥʠʝʤ ʵʪʦʡ 

ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʦʩʪʘʚ ʧʠʱʝʚʦʡ ʧʣʝʥʢʠ, ʢʦʪʦʨʫʶ ʥʘʥʦʩʷʪ ʥʘ ʫʞʝ 

ʛʦʪʦʚʳʡ ʭʣʝʙ [2]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʧʦʢʨʳʪʠʝʤ, ʘ ʠʤʝʥʥʦ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʭʣʝʙʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʚʝʨʭʥʦʩʪʴ ʭʣʝʙʘ ʧʦʢʨʳʚʘʣʠ ʧʣʝʥʢʦʡ ʠʟ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ ʩ 

ʚʳʩʦʢʦʘʤʠʣʦʟʥʠʭ ʩʦʨʪʦʚ ʢʫʢʫʨʫʟʳ, ʞʝʣʘʪʠʥʘ, ʛʣʠʮʝʨʠʥʘ ʠ ʧʨʦʙʠʦʪʠʢʘ çʉʠʤʙʠʣʘʢʪVivoè. ʆʧʨʝʜʝʣʷʣʠ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʣʝʙʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ  

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʠ ʜʨʦʞʞʝʡ ʧʨʦʚʝʨʷʣʠ ʚʳʩʝʚʦʤ ʦʙʨʘʟʮʦʚ ʥʘ 

ʩʫʩʣʦ-ʘʛʘʨ[3].  ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 3 ʯ ʧʦʩʣʝ ʚʳʧʝʯʢʠ ʠ 48 ʯ, 86 ʯ ʭʨʘʥʝʥʠʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʚ ʧʨʦʙʠʦʪʠʢʝ çʉʠʤʙʠʣʘʢʪVivoè ʩʦʩʪʘʚʣʷʣʘ 7Ĭ109 ʂʆɽ / ʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ 1.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ 

ʠʩʩʣʝʜʫʝʤʳʭ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʧʦ ʢʄɸʌʘʄ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ 1. 

ʊʘʙʣʠʮʘ 1 - ʀʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʭʣʝʙʘ ʧʨʠ ʭʨʘʥʝʥʠʠ 

 

ʆʙʨʘʟʝʮ ʭʣʝʙʘ 
ʇʦʢʘʟʘʪʝʣʴʢʄɸʌɸʄ, ʂʆɽ/ʛ 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʠ, 

ʂʋʆ/ʛ 

3 ʯ 48 ʯ 86 ʯ 3 ʯ 48 ʯ 86 ʯ 

ʂʦʥʪʨʦʣʴ 

(ʙʝʟʧʦʢʨʳʪʠʷ) 

1,5×102 4,5×103 6,3×103 1,2×103 5,3×102 2,8×102 

ʆʙʨʘʟʝʮ ʩ ʧʦʢʨʳʪʠʝʤ 6,5×102 4,5×102 3,3×102 1×105 9,3×103 4,7×104 

 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʦʙʨʘʟʮʝ ʭʣʝʙʘ ʩ ʧʦʢʨʳʪʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ, ʢʄɸʌɸʄ ʥʠʞʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ. ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʦʙʨʘʟʮʦʚ ʭʣʝʙʘ ʯʝʨʝʟ 3 ʯ 
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ʧʦʩʣʝ ʚʳʧʝʯʢʠ, ʧʦʢʘʟʘʣ, ʯʪʦ  ʥʘ ʩʨʝʜʝ ʄʇɸ ʦʥʠ ʦʙʨʘʟʫʶʪ ʢʦʣʦʥʠʠ ʙʦʣʴʰʠʭ, ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ 

ʨʘʟʤʝʨʦʚ, ʙʝʣʦʡ ʠ ʞʝʣʪʦʡ ʦʢʨʘʩʢʠ, ʩ ʨʦʚʥʳʤʠ ʠ ʥʝʨʦʚʥʳʤʠ ʢʨʘʷʤʠ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï ʢʦʢʢʦʚʳʝ ʙʘʢʪʝʨʠʠ, ʙʝʣʦʛʦ ʮʚʝʪʘ, ʩ ʨʦʚʥʳʤʠ ʢʨʘʷʤʠ, ʢʣʝʪʢʠ ʢʦʪʦʨʳʭ 

ʨʘʟʤʝʱʘʶʪʩʷ ʦʜʠʥʦʯʥʦ ʠʣʠ ʩʢʦʧʣʝʥʠʷʤʠ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʭʣʝʙʘ, ʫʤʝʥʴʰʘʝʪʩʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʝ ʧʦʢʨʳʪʠʷ ʩ ʧʨʦʙʠʦʪʠʢʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 

ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʭʣʝʙʘ. ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ ʚ ʦʙʨʘʟʮʝ ʩ ʥʘʥʝʩʝʥʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʩʦʜʝʨʞʘʱʠʤ ʧʨʦʙʠʦʪʠʢ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 2 

ʧʦʨʷʜʢʘ. 

ʇʦʩʢʦʣʴʢʫ ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ ʠ ʜʨʦʞʞʠ ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ, ʠʩʩʣʝʜʦʚʘʣʠ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʷʭ. ɺ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʥʘʣʠʯʠʝ ʩʣʝʜʦʚ ʧʦʨʯʠ 

ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. 

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʣʝʙʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʢʨʳʪʠʷ ʩ ʧʨʦʙʠʦʪʠʢʦʤ ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 

ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʨʦʩʪʘ ʛʨʠʙʦʚ ʠ ʜʨʦʞʞʝʡ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʭʨʘʥʝʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. ʍʣʝʙ ʩ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʧʦʢʨʳʪʠʝʤ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʥʦ ʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʥʦʚʳʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ. 
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ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ,  ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ʉʀʅɽʈɻʀʏɽʉʂʀʁ ʕʌʌɽʂʊ ɺʃʀʗʅʀʗ ʇʆɺɽʈʍʅʆʉʊʅʆ-ɸʂʊʀɺʅʓʍ ɺɽʑɽʉʊɺ 

NOCɸRDIA VACʉINII ʀʄɺ ɺ-7405 ʀ ɸʅʊʀɹʀʆʊʀʂʆɺ ʅɸ ʅɽʂʆʊʆʈʓɽ 

ʄʀʂʈʆʆʈɻɸʅʀɿʄʓ 

 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʪʦʨʦʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪ-

ʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʤʠʨʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʠʤʠʢʨʦʙʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʛʨʘʥʠʯʝʥʳ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ ʧʦʷʚʣʝʥʠʝ ʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ, ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʠʭ ʜʝʡʩʪʚʠʶ [1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʶʪ ʤʠʢʨʦʙʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʇɸɺ), ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʝʜʠʥʝʥʠʡ ʫʩʠʣʠʚʘʶʱʠʭ ʘʥʪʠʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ [2]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʩʤʝʩʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʇɸɺ) Nocardia vaccinii ʀMB B-7405 ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. N. vaccinii ʀMB ɺ-7405 ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʞʠʜʢʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 

2% (ʧʦ ʦʙʲʝʤʫ) ʦʯʠʱʝʥʥʦʛʦ ʛʣʠʮʝʨʠʥʘ. ʇɸɺ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʩʤʝʩʴʶ ʌʦʣʯʘ (ʭʣʦʨʦʬʦʨʤ ʠ ʤʝʪʘʥʦʣ, 2:1) 

ʠʟ ʩʫʧʝʨʥʘʪʘʥʪʘ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʘʥʪʠʙʠʦʪʠʢʠ: ʘʤʠʮʠʣ - ʘʥʪʠʙʠʦʪʠʢ ʛʨʫʧʧʳ ʘʤʠʥʦʛʣʠʢʦʟʠʜʦʚ ʠ 

ʮʝʬʪʨʠʘʢʩʦʥ - ʮʝʬʘʣʦʩʧʦʨʠʥ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʨʦʩʪʚʦʨ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʦʜʠʥʘʢʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (0,5 ʤʛ/ʤʣ) ʩʤʝʰʠʚʘʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. ɸʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʩʤʝʩʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʤʠʥʠʤʘʣʴʥʦʡ 

ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʄʀʂ) [5]. ʆʧʨʝʜʝʣʝʥʠʝ ʄʀʂ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʜʚʫʭʢʨʘʪʥʳʭ 

ʨʘʟʚʝʜʝʥʠʡ ʚ ʤʷʩʦ-ʧʝʧʪʦʥʥʦʤ ʙʫʣʴʡʦʥʝ (ʄʇɹ). ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʣʠ ʚʠʟʫʘʣʴʥʦ ʧʦ ʧʦʤʫʪʥʝʥʠʶ ʩʨʝʜʳ: 
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(+) - ʧʨʦʙʠʨʢʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʠ ʧʦʤʫʪʥʝʥʠʝ ʩʨʝʜʳ (ʨʦʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ), (-) - ʧʦʤʫʪʥʝʥʠʝ ʥʝ ʙʳʣʦ 

(ʨʦʩʪ ʦʪʩʫʪʩʪʚʫʝʪ). ʄʀʂ ʨʘʩʪʚʦʨʘ ʇɸɺ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʇɸɺ ʚ 

ʧʦʩʣʝʜʥʠʡ ʧʨʦʙʠʨʢʝ, ʛʜʝ ʨʦʩʪ ʦʪʩʫʪʩʪʚʦʚʘʣ, ʠ ʚ ʧʨʝʜʳʜʫʱʝʡ, ʛʜʝ ʦʥ ʥʘʙʣʶʜʘʣʩʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘʢʪʝʨʠʠ Pseudomonas sp. ʄʀ-2, Staphylococcus aureus ɹʄʉ-1, 

Enterobacter cloacae ʉ-8 ʠʟ ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʀʟ ʣʠʪʝʨʘʪʫʨʳ [3, 4] ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʥʝʨʛʠʟʤʘ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʇɸɺ ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʩʤʝʩʠ 1:1. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʣʠ ʄʀʂ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ Pseudomonas sp. ʄʀ-2 ʨʘʩʪʚʦʨʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʇɸɺ, ʘ 

ʪʘʢʞʝ ʠʭ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ 50% (ʧʦ ʦʙʲʝʤʫ) ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʰʪʘʤʤʘ ʀʄɺ ɺ-7405 ʩʥʠʞʘʣʠ ʄʀʂ ʘʤʠʮʠʣʘ (13,7 ʤʢʛ/ʤʣ) ʠ 

ʮʝʬʪʨʠʘʢʩʦʥʘ (187,5 ʤʢʛ/ʤʣ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʰʪʘʤʤʫ ʄʀ-2 ʚ 43 ʠ 6 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʇɸɺ ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʩʣʝʜʥʠʭ, ʧʦʵʪʦʤʫ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʦʚʳʰʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʇɸɺ ʚ ʩʤʝʩʠ ʜʦ 70-80%. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʡ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɸɺ ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʤʠʥʠʤʘʣʴʥʫʶ 

ʠʥʛʠʙʠʨʫʶʱʝʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʮʝʬʪʨʠʘʢʩʦʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ Pseudomonas sp. ʄʀ-2 ʜʦ 0,32-3,3 ʤʢʛ/ʤʣ, 

ʘ ʄʀʂ ʘʤʠʮʠʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ S. aureus ɹʄʉ-1 ʠ E.cloacae ï ʚʩʝʛʦ ʣʠʰʴ ʚ 0,5-0,7 ʨʘʟ. ʅʠʰʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʇɸɺ ʜʣʷ ʫʩʠʣʝʥʠʷ 

ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʣʠʰʴ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ (10-20 ʤʢʛ/ʤʣ) 

ʠʭ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [3, 4]. 

ɺʳʚʦʜ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʩʠʥʝʨʛʠʟʤ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʝʬʪʨʠʘʢʩʦʥʘ ʠ ʘʤʠʮʠʣʘ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ N. vaccinii IMB B-7405 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ  ʫʤʝʥʴʰʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʤʠʢʨʦʙʥʳʭ ʇɸɺ. ʄʀʂ 

ʩʤʝʩʠ ʇɸɺ N. vaccinii IMB B-7405 ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʪʝʩʪ-ʢʫʣʴʪʫʨʘʤ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʣʷ ʠʟʚʝʩʪʥʳʭ ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʤʠʢʨʦʙʥʳʭ ʇɸɺ. 
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ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʫ ʠ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʊʨʠʪʠʢʘʣʝ 

ʙʝʩʩʧʦʨʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʢʘʢ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʙʠʦʵʪʘʥʦʣʘ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ ʩʧʠʨʪʘ ʜʣʷ ʣʠʢʸʨʦ-ʚʦʜʦʯʥʳʭ ʠʟʜʝʣʠʡ [1]. ʃʠʥʠʠ 

ʪʨʠʪʠʢʘʣʝ ʩ ʠʟʤʝʥʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ ʢʨʘʭʤʘʣʘ ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʱʝʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʂʦʣʝʙʘʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʘʤʠʣʦʟʳ ʠ ʘʤʠʣʦʧʝʢʪʠʥʘ ʚ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣʘʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʬʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʨʥʘ. ɻʣʘʚʥʳʤ 

ʬʝʨʤʝʥʪʦʤ ʙʠʦʩʠʥʪʝʟʘ ʘʤʠʣʦʟʳ ʷʚʣʷʝʪʩʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʛʨʘʥʫʣʘʤʠ ʩʠʥʪʝʟʘ ʢʨʘʭʤʘʣʘ 

ʬʦʨʤʘ ï GBSSI (granule bound starch synthase I). ɺ ʛʝʥʦʤʝ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʪʨʠ 

ʛʦʤʝʦʣʦʛʠʯʝʩʢʠʭ ʛʝʥʘ ʢʦʜʠʨʫʶʪ ʠʟʦʬʦʨʤʳ GBSSI ʬʝʨʤʝʥʪʘ: Wx-A1, Wx-B1 ʠ Wx-D1, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʣʝʯʘʭ ʭʨʦʤʦʩʦʤ 7AS, 4AL ʠ 7DS ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʛʝʥʦʤʝ 

ʪʨʠʪʠʢʘʣʝ ʟʘ ʩʠʥʪʝʟ ʘʤʠʣʦʟʳ ʦʪʚʝʯʘʶʪ ʧʰʝʥʠʯʥʳʝ ʛʝʥʳ Wx-A1, Wx-B1, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʛʝʥʦʤʝ ɸ ʠ ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʬʝʨʤʝʥʪ GBSSI ʦʪ ʨʞʠ ʚ ʛʝʥʦʤʝ R. 

ʂʘʞʜʳʡ ʠʟ ʛʝʥʦʚ Wx ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʘʣʣʝʣʝʡ: ʘʣʣʝʣʴ ʜʠʢʦʛʦ ʪʠʧʘ (ʘ), ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪ 

ʩʠʥʪʝʟ ʙʝʣʢʘ Wx, ʥʫʣʴ-ʘʣʣʝʣʴ (b), ʧʨʠ ʢʦʪʦʨʦʤ ʙʣʦʢʠʨʫʝʪʩʷ ʩʠʥʪʝʟ Wx ʧʨʦʪʝʠʥʘ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʘʣʣʝʣʠ ʩ ʨʘʟʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʙʝʣʢʘ GBSSI [2]. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʣʠʥʠʡ ʪʨʠʪʠʢʘʣʝ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʨʘʭʤʘʣʘ ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʥʦʩʘ ʘʣʣʝʣʝʡ ʛʝʥʦʚ Wx-A1 ʠ Wx-B1. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ (ʇʎʈ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʰʝʥʠʯʥʳʭ ʛʝʥʦʚ ʚʘʢʩʠ ʚ ʛʝʥʦʤʝ 

ʛʝʢʩʘʧʣʦʠʜʥʦʛʦ ʪʨʠʪʠʢʘʣʝ ʠ ʩʢʨʠʥʠʥʛ ʚʳʙʦʨʢʠ ʛʠʙʨʠʜʦʚ ʜʣʷ ʦʪʙʦʨʘ ʣʠʥʠʡ, ʥʝʩʫʱʠʭ ʥʫʣʴ-

ʘʣʣʝʣʠ ʛʝʥʦʚ Wx-A1 ʠ Wx-B1. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 150 ʛʠʙʨʠʜʦʚ ʛʝʢʩʘʧʣʦʠʜʥʦʛʦ 

ʪʨʠʪʠʢʘʣʝ F2, ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ.  

ɺʳʜʝʣʝʥʠʝ ʦʙʱʝʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʠʟ ʟʝʣʝʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʎʊɸɹ ʤʝʪʦʜʦʤ [3]. ʈʝʘʢʮʠʦʥʥʳʝ ʩʤʝʩʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʚʢʣʶʯʘʣʠ: ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʧʨʘʡʤʝʨʳ ʧʦ 0,25 ʤʄ (Metabion, ɻʝʨʤʘʥʠʷ), ʨʝʘʢʮʠʦʥʥʦʛʦ ʙʫʬʝʨʘ B (Solis BioDyne, ʕʩʪʦʥʠʷ), 2 

ʤʄ ʨʘʩʪʚʦʨʘ MgCl2 (Solis BioDyne), ʧʦ 0,2 ʤʄ ʢʘʞʜʦʛʦ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʦʪʠʜʦʚ-3-ʬʦʩʬʘʪʘ 

(Fisher Thermo Scientific, ʉʐɸ), 0,5 ʝʜ. ʧʦʣʠʤʝʨʘʟʳ FIREPolÈ DNA Polymerase (Solis BioDyne), 

30 ʥʛ ʦʯʠʱʝʥʥʦʡ ʩʫʤʤʘʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ɼʅʂ ʠ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʫʶ ʚʦʜʫ Milli-Q (Merck-

Millipore, ɻʝʨʤʘʥʠʷ) ʜʦ ʢʦʥʝʯʥʦʛʦ ʦʙʲʝʤʘ 20 ʤʢʣ. ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ, ʣʠʪʠʡ ʙʦʨʘʪʥʦʤ ʙʫʬʝʨʝ ʩ 0,5 ʤʢʛ/ʤʣ 

ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ [4].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ʇʎʈ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʜʣʷ ʜʝʪʝʢʮʠʠ ʧʰʝʥʠʯʥʳʭ 

ʛʝʥʦʚ ʚʘʢʩʠ, ʙʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʥʘ ʣʠʥʠʷʭ ʪʨʠʪʠʢʘʣʝ ʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʫʣʴ-ʘʣʣʝʣʝʡ ʛʝʥʦʚ Wx-A1 ʠ Wx-B1, ʘ ʪʘʢ ʞʝ ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ [5]. 

ʉʢʨʠʥʠʥʛ ʚʳʙʦʨʢʠ 150 F2 ʛʠʙʨʠʜʦʚ ʪʨʠʪʠʢʘʣʝ ʚʳʷʚʠʣ: 

Å ʧʦ ʛʝʥʫ Wx-A1: 49 ʦʙʨʘʟʮʦʚ ʩ ʘʣʣʝʣʷʤʠ ʜʠʢʦʛʦ ʪʠʧʘ, 72 ʛʝʪʝʨʦʟʠʛʦʪʳ ʠ 28 ʦʙʨʘʟʮʦʚ, ʩ ʥʫʣʴ-

ʘʣʣʝʣʝʤ; 

Å ʧʦ ʛʝʥʫ Wx-ɺ1: 56 ʦʙʨʘʟʮʦʚ, ʥʝʩʫʱʠʭ ʘʣʣʝʣʠ ʜʠʢʦʛʦ ʪʠʧʘ, 70 ʛʝʪʝʨʦʟʠʛʦʪ ʠ 22 Wx ʦʙʨʘʟʮʘ ʧʦ 

ʠʩʩʣʝʜʫʝʤʦʤʫ ʛʝʥʫ, ʜʚʘ ʦʙʨʘʟʮʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦ. 

ʉʨʝʜʠ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 3 ʞʝʣʘʝʤʳʭ ʛʝʥʦʪʠʧʘ Wx ʪʨʠʪʠʢʘʣʝ 

ʧʦ ʧʰʝʥʠʯʥʳʤ ʛʝʥʘʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʚ ʜʘʣʴʥʝʡʰʠʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ. 

ʇʦʣʫʯʝʥʥʳʝ ʛʠʙʨʠʜʳ ʧʦʢʘʟʘʣʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʵʪʦʤʫ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʪʙʦʨʘ ʮʝʣʝʚʳʭ 

ʛʝʥʦʪʠʧʦʚ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʟʝʨʥʦʚʳʭ ʩ ʠʟʤʝʥʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʢʨʘʭʤʘʣʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʨʢʝʨ-ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʩʝʣʝʢʮʠʷ ʥʘ ʦʩʥʦʚʝ ʇʎʈ ʧʦʟʚʦʣʠʣʘ ʦʪʦʙʨʘʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʦʙʨʘʟʮʳ ʩ ʞʝʣʘʝʤʳʤʠ ʘʣʣʝʣʷʤʠ ʛʝʥʦʚ Wx-A1 ʠ Wx-B1, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʣʠʥʠʡ ʪʨʠʪʠʢʘʣʝ. 
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ʇʆɺɽʈʍʅʆʉʊʅʆ-ɸʂʊʀɺʅʓʍ ɺɽʑɽʉʊɺ ACINETOBACTER CALCOACETICUS 

ʀʄɺ ɺ-7241 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʙʠʦʮʠʜʘʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʠʩʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʀʟ ʣʠʪʝʨʘʪʫʨʳ [1] ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʪʘʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʤʠʢʨʦʙʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʇɸɺ), 

ʦʙʣʘʜʘʶʱʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʢ ʪʦʤʫ ʞʝ ʙʝʟʦʧʘʩʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʆʪʤʝʪʠʤ, ʯʪʦ ʇɸɺ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʵʪʦ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, ʦʜʥʦʡ ʠʟ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ ʧʦʜʦʙʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʘʤʠʥʦ-, ʛʣʠʢʦ-, 

ʬʦʩʬʦ- ʠ ʥʝʡʪʨʘʣʴʥʳʭ ʣʠʧʠʜʦʚ), ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ [2]. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʫʩʣʦʚʠʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʇɸɺ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʳ. 

ɺ ʨʘʙʦʪʝ [3] ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʜʨʦʞʞʝʚʦʛʦ ʘʚʪʦʣʠʟʘʪʘ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʩʠʥʪʝʟ ʇɸɺ 

ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ A. calcoaceticus ʀʄɺ ɺ-7241 ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʤʝʥʘ ʜʨʦʞʞʝʚʦʛʦ ʘʚʪʦʣʠʟʘʪʘ ʠ ʩʤʝʩʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʵʪʘʥʦʣ- ʠ 

ʥ-ʛʝʢʩʘʜʝʢʘʥ-ʩʦʜʝʨʞʘʱʠʭ ʩʨʝʜ ʥʘ ʩʫʣʴʬʘʪ ʤʝʜʠ ʠ ʩʫʣʴʬʘʪ ʞʝʣʝʟʘ, ʘ ʚ ʩʨʝʜʝ ʩ ʛʣʠʮʝʨʠʥʦʤ ï ʥʘ 

ʭʣʦʨʠʜ ʢʘʣʠʷ, ʩʫʣʴʬʘʪ ʮʠʥʢʘ ʠ ʩʫʣʴʬʘʪ ʤʝʜʠ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʧʦʚʳʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʇɸɺ ʚ 1,2ï1,6 ʨʘʟʘ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʥʪʝʟʘ ʇɸɺ ʦʪ ʫʩʣʦʚʠʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʜʫʮʝʥʪʘ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʵʪʘʥʦʣ, 

ʥ-ʛʝʢʩʘʜʝʢʘʥ- ʠ ʛʣʠʮʝʨʠʥʩʦʜʝʨʞʘʱʠʭ ʩʨʝʜ ʥʘ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʇɸɺ A. calcoaceticus 

ʀʄɺ ɺ-7241. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʜʫʮʝʥʪ ʇɸɺ A. calcoaceticus ʀʄɺ ɺ-7241 ʚʳʨʘʱʠʚʘʣʠ ʚ ʞʠʜʢʦʡ 

ʤʠʥʝʨʘʣʴʥʦʡ ʩʨʝʜʝ ʩ ʵʪʘʥʦʣʦʤ, ʥ-ʛʝʢʩʘʜʝʢʘʥʦʤ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2 % (ʧʦ ʦʙʲʝʤʫ), ʛʣʠʮʝʨʠʥʦʤ ī 

1 % (ʧʦ ʦʙʲʝʤʫ). ɺ ʩʨʝʜʫ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʥʦʩʠʣʠ ʜʨʦʞʞʝʚʦʡ ʘʚʪʦʣʠʟʘʪ ï 0,5 % (ʧʦ 

ʦʙʲʝʤʫ) ʠ ʨʘʩʪʚʦʨ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ï 0,1 % (ʧʦ ʦʙʲʝʤʫ). ɺ ʦʜʥʦʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʚ ʩʨʝʜʫ ʩ 

ʵʪʘʥʦʣʦʤ ʠ ʥ-ʛʝʢʩʘʜʝʢʘʥʦʤ ʚʤʝʩʪʦ ʜʨʦʞʞʝʚʦʛʦ ʘʚʪʦʣʠʟʘʪʘ ʠ ʨʘʩʪʚʦʨʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚʥʦʩʠʣʠ 

ʉu2+ (0,16 ʤʢʤʦʣʴ/ʣ) ʠ Fe2+ (3,6 ʤʢʤʦʣʴ/ʣ), ʘ ʚ ʩʨʝʜʫ ʩ ʛʣʠʮʝʨʠʥʦʤ ī Zn2+ (38 ʤʢʤʦʣʴ/ʣ), ʉu2+ 

(0,16 ʤʢʤʦʣʴ/ʣ) ʠ ʂ+ (0,21 ʤʤʦʣʴ/ʣ) [3]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʳʜʝʣʝʥʥʳʝ ʵʢʩʪʨʘʢʮʠʝʡ 

ʩʤʝʩʴʶ ʌʦʣʯʘ (ʭʣʦʨʦʬʦʨʤ ʠ ʤʝʪʘʥʦʣ, 2:1) ʠʟ ʩʫʧʝʨʥʘʪʘʥʪʘ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. 
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ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘʢʪʝʨʠʠ (Bacillus subtilis ɹʊ-2, Escherichia ʩoli ɯɽʄ-1, 

Proteus vulgaris ɹʊ-1, Enterobacter cloacae ɸʉ-22, Staphylococcus aureus ɹʄʉ-1, Pseudomonas 

aeruginosa ʇ-55) ʠ ʜʨʦʞʞʠ (Candida albicans ɼ-6). 

ɸʥʪʠʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʷ ʇɸɺ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (ʄʀʂ) ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʨʘʥʝʝ ʨʘʙʦʪʝ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣ.1, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʇɸɺ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ A. calcoaceticus ʀʄɺ ɺ-7241 ʚ ʩʨʝʜʝ ʩ ʵʪʘʥʦʣʦʤ, 

ʩʦʜʝʨʞʘʱʝʡ ʜʨʦʞʞʝʚʦʡ ʘʚʪʦʣʠʟʘʪ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʘʛʝʥʪʘʤʠ, ʯʝʤ ʇɸɺ, ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʩʨʝʜʝ ʩʫʣʴʬʘʪʘ ʤʝʜʠ ʠ 

ʞʝʣʝʟʘ. ɿʘʤʝʥʘ ʜʨʦʞʞʝʚʦʛʦ ʘʚʪʦʣʠʟʘʪʘ ʠ ʩʤʝʩʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʥʠʞʝʥʠʝʤ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʇɸɺ ʚ 2ï3,5 ʨʘʟʘ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʜʣʷ ʇɸɺ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʥʘ ʛʣʠʮʝʨʠʥʝ ʠ ʥ-ʛʝʢʩʘʜʝʢʘʥʝ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʇɸɺ ʟʘʚʠʩʝʣʘ ʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʚ 

ʩʨʝʜʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʊʘʢ, ʇɸɺ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʵʪʘʥʦʣʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʨʦʞʞʝʚʦʛʦ 

ʘʚʪʦʣʠʟʘʪʘ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ (ʄʀʂ 9ï75 ʤʢʛ/ʤʣ) ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʪʝʩʪ-

ʢʫʣʴʪʫʨ, ʯʝʤ ʇɸɺ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʚ ʘʥʘʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʩʨʝʜʝ ʩ ʛʣʠʮʝʨʠʥʦʤ ʠ ʥ-

ʛʝʢʩʘʜʝʢʘʥʦʤ (ʄʀʂ 34ï68 ʠ 27ï108 ʤʢʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

 

ʊʘʙʣʠʮʘ 1 ï ʄʠʥʠʤʘʣʴʥʘʷ ʠʥʛʠʙʠʨʫʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʇɸɺ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ 

ʰʪʘʤʤʦʤ ʀʄB B-7241 ʥʘ ʵʪʘʥʦʣʝ 
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ɼʨʦʞʞʝʚʦʡ 

ʘʚʪʦʣʠʟʘʪ, ʨʘʩʪʚʦʨ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

9 20 75 75 75 37,5 9 

CuSO4, FeSO4 18 70 135 135 265 135 34 

 

ɺʳʚʦʜ.r ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʦʚʳʰʝʥʠʝ ʩʠʥʪʝʟʘ 

ʇɸɺ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʦʪ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʜʫʮʝʥʪʘ. 
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ʇɽʈʉʇɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʉʆɺʈɽʄɽʅʅʓʍ ʌʀʃʔʊʈʋʖʑʀʍ 

ʕʃɽʄɽʅʊʆɺ ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ ɸʅʊʀɹʀʆʊʀʏɽʉʂʆɻʆ ɺɽʑɽʉʊɺɸ 

ʇʀʆʎʀɸʅʀʅɸ ɹʀʆʊɽʍʅʆʃʆɻʀʏɽʉʂʀʄ ʄɽʊʆɼʆʄ. ʉʆʆɹʑɽʅʀɽ 3 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʫʪʝʡ ʧʦʣʫʯʝʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʝʡ ʷʚʣʷʝʪʩʷ 

ʩʦʝʜʠʥʝʥʠʝ ʬʝʥʘʟʠʥʦʚʦʛʦ ʨʷʜʘ - ʧʠʦʮʠʘʥʠʥ (5-ʤʝʪʠʣ-L-ʛʠʜʨʦʢʩʠʬʝʥʘʟʠʥ) [4], ʢʦʪʦʨʦʝ ʧʨʦʜʫ-

ʮʠʨʫʝʪʩʷ ʙʘʢʪʝʨʠʝʡ Pseudomonas aeruginosa ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɿʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʝʡ ʣʶʙʦʛʦ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ 

ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʠʣʴʪʨʘʮʠʝʡ, 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʧʨʦʜʫʢʪʘ [3]. ɺ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʘʮʠʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʚʳʙʦʨʫ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʬʠʣʴʪʨʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʬʠʣʴʪʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʜʣʦʞʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʢʦʥʩʪʨʫʢʮʠʡ ʬʠʣʴʪʨʦʚ ʠ ʬʠʣʴʪʨʦʵʣʝʤʝʥʪʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʤʳ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʥʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʬʪʦʨʦʧʣʘʩʪʦʚʳʭ ʬʠʣʴʪʨʫʶʱʠʭ ʵʣʝʤʝʥʪʘʭ.  

ʎʝʣʴ ʨʘʙʦʪʳ - ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʪʦʨʦʧʣʘʩʪʦʚʳʭ ʬʠʣʴʪʨʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʠ ʧʠʦʮʠʘʥʠʥʘ ʤʝʪʦʜʘʤʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʜʫʮʝʥʪ ʧʠʦʮʠʘʥʠʥʘ ʙʘʢʪʝʨʠʠ Pseudomonas aeruginosa - ʤʝʣʢʠʝ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ (0,3-0,6) ʤʢʤ, ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʩʦʝʜʠʥʝʥʳ ʧʘʨʘʤʠ, ʠʤʝʶʪ 1-2 

ʧʦʣʷʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʞʛʫʪʠʢʘ, ʧʦʜʚʠʞʥʳʝ, ʩʧʦʨ ʥʝ ʦʙʨʘʟʫʶʪ, ʠʤʝʶʪ ʧʠʣʠ. ʂʫʣʴʪʠʚʠʨʫʷ P. 

aeruginosa ʧʦʣʫʯʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ (ʂɾ) ʩ ʧʠʦʮʠʘʥʠʥʦʤ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ ʢʘʯʝʩʪʚʝ 

ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ [4]. ʌʪʦʨʦʧʣʘʩʪʦʚʳʝ ʬʠʣʴʪʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʪʠʧʘ ʌʕʇ 

(ʚʠʜ - ʜʠʩʢ, ʜʠʘʤʝʪʨ - 90 ʤʤ, ʜʚʫʭ ʨʷʜʦʚ ʚʳʩʦʪ - 4 ʤʤ ʠ 6 ʤʤ; ʪʦʥʢʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ - 1 ʤʢʤ) 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʧʦ ʜʦʛʦʚʦʨʫ ʦ ʥʘʫʯʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʢʘʬʝʜʨʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʘʪʝʨʠʘʣʦʚ 

ʍʘʨʴʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ʇʝʪʨʘ 

ɺʘʩʠʣʝʥʢʦ. ʉʨʝʜʠ ʛʣʘʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥʘ ʠʣʠ ʬʪʦʨʦʧʣʘʩʪʘ ʩʣʝʜʫʝʪ 

ʚʳʜʝʣʠʪʴ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʠ ʠʟʥʦʩʘ. ʀʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʬʠʣʴʪʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʬʪʦʨʦʧʣʘʩʪʦʚ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʘʮʠʠ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʦʜʫʮʝʥʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʜʩʯʝʪʘ 

ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʜʦ ʠ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ. ʀʟʫʯʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʠʣʠ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʤʝʪʦʜʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʰʪʨʠʭʦʚ ʠ 

ʤʝʪʦʜʦʤ ʜʚʫʢʨʘʪʥʳʭ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʧʨʝʜʳʜʫʱʠʭ ʩʦʦʙʱʝʥʠʷʭ [1, 2] ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʠʣʴʪʨʘʮʠʠ ʂɾ P. aeruginosa ʯʝʨʝʟ ʬʪʦʨʦʧʣʘʩʪʦʚʳʝ ʬʠʣʴʪʨʳ ʧʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚ ʬʠʣʴʪʨʘʪʝ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʬʠʣʴʪʨʦʵʣʝʤʝʥʪʘ ʧʦʩʣʝ ʩʝʨʠʠ 

ʬʠʣʴʪʨʘʮʠʡ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʪʦʣʱʠʥʳ ʬʠʣʴʪʨʫʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʂɾ P. 

aeruginosa ʜʦ ʠ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ. ɺ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʠʣʴʪʨ ʪʦʣʱʠʥʦʡ 6 

ʤʤ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʦʧʳʪʘʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʥ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʦʙʲʝʢʪʦʚ ʥʝʙʦʣʴʰʠʭ 

ʨʘʟʤʝʨʦʚ) ʠ ʂɾ ʧʦʩʣʝ 5 ʨʘʟʘ ʬʠʣʴʪʨʘʮʠʠ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʦʧʳʪʘʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦ 

ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʠ 10 ʬʠʣʴʪʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜʨʷʜ ʯʝʨʝʟ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʬʠʣʴʪʨ). ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʂɾ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʥʝʩʢʦʣʴʢʦ 

ʫʚʝʣʠʯʠʣʘʩʴ ʧ ʩʨʘʚʥʝʥʠʠ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʜʦ ʬʠʣʴʪʨʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝʤ ʢʣʝʪʦʢ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʜʝʣʝʥʠʝʤ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʥʪʠʤʠʢʨʦʙʥʳʭ 

ʚʝʱʝʩʪʚ ʢʣʝʪʢʘʤʠ P. aeruginosa. 
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ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʧʠʦʮʠʘʥʠʥ, ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʙʘʢʪʝʨʠʝʡ P. ʘeruginosa, ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ 

ʩʫʙʩʪʘʥʮʠʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʞʥʳʤʠ ʩʪʘʜʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʩʪʘʜʠʠ ʦʪʜʝʣʝʥʠʷ ʂɾ ʦʪ ʧʨʦʜʫʮʝʥʪʘ ʠ ʚʳʜʝʣʝʥʠʷ ʧʠʦʮʠʘʥʠʥʘ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʪʦʨʦʧʣʘʩʪʦʚʳʝ ʬʠʣʴʪʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ; ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʬʠʣʴʪʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʇʋɹʃʀʂɸʎʀʆʅʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʂɸɿɸʍʉʊɸʅʉʂʀʍ ʋʏɽʅʓʍ ɺ ʉʌɽʈɽ 

ɹʀʆʊɽʍʅʆʃʆɻʀʀ ɼʆ 2015 ɻʆɼɸ 

 

ʇʫʙʣʠʢʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʘ 

ʠʣʠ ʥʘʫʯʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʠʣʠ ʠʥʦʛʦ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʘʢʪʦʨʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʦʨʛʘʥʠʟʘʮʠʷ, ʨʝʛʠʦʥ, ʩʪʨʘʥʘ), ʚʦʧʣʦʱʸʥʥʳʡ ʚ ʚʠʜʝ ʥʘʫʯʥʦʡ ʧʫʙʣʠʢʘʮʠʠ, ʥʘʧʨʠʤʝʨ, 

ʞʫʨʥʘʣʴʥʦʡ ʩʪʘʪʴʠ, ʩʪʘʪʴʠ ʚ ʢʦʣʣʝʢʪʠʚʥʦʤ ʩʙʦʨʥʠʢʝ, ʜʦʢʣʘʜʘ ʚ ʪʨʫʜʘʭ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʘʚʪʦʨʩʢʦʡ ʠʣʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ. ʇʫʙʣʠʢʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʩʪ 

ʨʝʡʪʠʥʛʘ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘʚʪʦʨʦʚ, ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ, ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ ï 

ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ ʪʝʩʥʳʡ ʢʦʥʪʘʢʪ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ:  ʤʝʜʠʮʠʥʘ, ʙʠʦʣʦʛʠʷ, ʤʘʪʝʤʘʪʠʢʘ, ʭʠʤʠʷ  ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʷʭ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʯʘʩʪʠʯʥʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ  ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʩʪʨʘʥʝ. ʈʘʟʚʠʚʘʷʩʴ ʚ  ʩʬʝʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʛʦʩʫʜʘʨʩʪʚʦ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪ ʠ ʜʨʫʛʠʝ ʩʬʝʨʳ[1]. ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʟʚʠʪʠʝ ʧʝʨʝʜʦʚʳʭ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ [2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʷʚʠʪʴ ʧʨʦʛʨʝʩʩ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʦʙʣʘʩʪʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ɿʘʜʘʯʠ: 

ʘ) ʚʳʷʚʠʪʴ ʜʠʥʘʤʠʢʫ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʫʯʝʥʳʭ ʠ ʫʯʝʥʳʭ ʚʩʝʛʦ ʤʠʨʘ ʚ 

ʦʙʣʘʩʪʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ; ʙ) ʦʮʝʥʠʪʴ ʥʳʥʝʰʥʝʝ ʧʦʣʦʞʝʥʠʝ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʫʯʝʥʳʭ ʚ ʩʬʝʨʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʩʨʝʜʠ ʩʪʨʘʥ ʉʨʝʜʥʝʡ ɸʟʠʠ.                                                                                                                                                                                                                       

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ Scopus. Scopus -  ʢʨʫʧʥʝʡʰʘʷ ʚ ʤʠʨʝ ʫʥʠʚʝʨʩʘʣʴʥʘʷ 

ʨʝʬʝʨʘʪʠʚʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʘʫʯʥʦʡ ʮʠʪʠʨʫʝʤʦʩʪʠ ʧʫʙʣʠʢʘʮʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʨʘʥʞʠʨʦʚʘʥʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ, ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ.  ʂʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʈʂ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʬʝʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ï 133. ʉʪʨʘʥ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ -202. ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ: ʂʘʟʘʭʩʪʘʥ ʚ 1996 ʛ.-0 ʩʪʘʪʝʡ; ʩ 1997 ʧʦ 1998 ʛʛ.-1 ʩʪʘʪʴʷ (109  

ʤʝʩʪʦ), ʠʥʜʝʢʩ ʅ-12; ʚ 1999 ʛ.- 2 ʩʪʘʪʴʠ (86 ʤʝʩʪʦ), ʠʥʜʝʢʩ ʅ-12; ʚ 2000 ʛ.-1 ʩʪʘʪʴʷ (107 ʤʝʩʪʦ), 

ʠʥʜʝʢʩ ʅ-12; ʘ 2001 ʛ.- 0 ʩʪʘʪʝʡ; ʚ 2002 ʛ.-1 ʩʪʘʪʴʷ(99 ʤʝʩʪʦ), ʠʥʜʝʢʩ ʅ-12; ʚ 2003 ʛ.-3 ʩʪʘʪʴʠ, 

ʠʥʜʝʢʩ ʅ-12 (81 ʤʝʩʪʦ); ʚ 2004 ʛ.-1 ʩʪʘʪʴʷ, ʠʥʜʝʢʩ ʅ-12(112 ʤʝʩʪʦ); ʚ 2005 ʛ.-2 ʩʪʘʪʴʠ ,ʠʥʜʝʢʩ ʅ-

12(102 ʤʝʩʪʦ);ʚ 2006 ʛ.-1 ʩʪʘʪʴʷ, ʠʥʜʝʢʩ ʅ-12(114 ʤʝʩʪʦ); ʚ 2007 ʛ.-3 ʩʪʘʪʴʠ, ʠʥʜʝʢʩ ʭʠʨʰʘ-

12(98 ʤʝʩʪʦ); ʚ 2008 ʛ.-1 ʩʪʘʪʴʷ, ʠʥʜʝʢʩ ʅ-12(130 ʤʝʩʪʦ); ʚ 2009 ʛ.- 4 ʩʪʘʪʴʠ, ʠʥʜʝʢʩ ʅ-12(103 

ʤʝʩʪʦ); ʚ 2010 ʛ.-5 ʩʪʘʪʝʡ, ʠʥʜʝʢʩ ʅ-12(107 ʤʝʩʪʦ); ʚ 2011 ʛ.- 3 ʩʪʘʪʴʠ, ʠʥʜʝʢʩ ʅ-12 (117 ʤʝʩʪʦ); 

ʚ 2012 ʛ.- 1 ʩʪʘʪʴʷ, ʠʥʜʝʢʩ ʅ-12(139 ʤʝʩʪʦ); ʚ 2013 ʛ.-3 ʩʪʘʪʴʠ, ʠʥʜʝʢʩ ʅ-12 (118 ʤʝʩʪʦ); ʚ 2014 

ʛ.-19  ʩʪʘʪʝʡ, ʠʥʜʝʢʩ ʅ-12(71 ʤʝʩʪʦ); ʚ 2015 ʛ.-81 ʩʪʘʪʴʷ, ʠʥʜʝʢʩ ʅ-12(48 ʤʝʩʪʦ). ɺʩʝʛʦ ʩ 1996 ʧʦ 

2015 ʛʛ.-133 ʩʪʘʪʴʠ. ʃʠʜʝʨʦʤ ʚ ʥʘʫʯʥʦ - ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʬʝʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ ʩ 1996 ʧʦ 2015 ʛʛ. ʷʚʣʷʝʪʩʷ - ʉʐɸ,103877 ʩʪʘʪʝʡ. ʂʘʟʘʭʩʪʘʥ ʟʘʥʠʤʘʝʪ 

ʣʠʰʴ 80 ʤʝʩʪʦ (ʠʟ 202 ʩʪʨʘʥ), ʥʝʤʥʦʛʦ ʦʪʩʪʘʝʪ ʦʪ ʃʶʢʩʝʤʙʫʨʛʘ,  ʥʦ ʦʧʝʨʝʞʘʝʪ ʇʝʨʫ, ʋʛʘʥʜʫ, 

ʋʟʙʝʢʠʩʪʘʥ ʠ ʀʨʘʢ (ʨʠʩ. 1).ɺ ʉʨʝʜʥʝʡ ɸʟʠʠ ʈʂ ʟʘʥʠʤʘʝʪ -1 ʤʝʩʪʦ. ʋʟʙʝʢʠʩʪʘʥ ï 2 ʤʝʩʪʦ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ - 71. ʂʠʨʛʠʟʩʪʘʥ-9 ʩʪʘʪʝʡ(3 ʤʝʩʪʦ). ʊʘʜʞʠʢʠʩʪʘʥ - 2 ʩʪʘʪʴʠ (4 ʤʝʩʪʦ). 

ʊʫʨʢʤʝʥʠʩʪʘʥ -1 ʩʪʘʪʴʷ (5 ʤʝʩʪʦ). 

 

 

        
 

 ʈʠʩʫʥʦʢ  1 - ʈʝʡʪʠʥʛ ʩʪʨʘʥ ʧʦ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ,ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʜʦʢʫʤʝʥʪʦʚ ʩ 

1996-2015 ʛ.(ʚʩʝ ʨʝʛʠʦʥʳ) 

 

ʀʟ 133  ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʫʯʝʥʳʡ ʚ ʩʬʝʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʩ 1996-2015 ʛʛ. ʢʘʞʜʫʶ 

ʨʘʙʦʪʫ ʧʨʦʮʠʪʠʨʦʚʘʣʠ ʤʠʥʠʤʫʤ 12 ʨʘʟ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʘʤʝʨʠʢʘʥʩʢʠʭ ʨʘʙʦʪ   103887 

ʧʨʠ ʠʥʜʝʢʩʝ ʍʠʨʰʘ -426). 

ɺʳʚʦʜʳ. ʉ 1996 ʧʦ 2013ʛʛ. ʜʠʥʘʤʠʢʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ, ʩ 2014 ʧʦ 2015ʛʛ. ʜʠʥʘʤʠʢʘ ʧʦʣʦʞʠʪʝʣʴ-

ʥʘʷ. ɼʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ  ʚ ʩʬʝʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴ-

ʩʷ ʥʠʟʢʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʨ ʠ ʩʪʨʘʪʝʛʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʥʘʫʢʠ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʠ ʜʨʫʛʠʭ ʥʘʫʢ, ʥʘʜʦ ʩʦʟʜʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʡ ʦʥʣʘʡʥ-ʞʫʨʥʘʣ ʜʣʷ ʧʫʙʣʠʢʘʮʠʡ, ʪʘʢ ʢʘʢ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʪʨʘʥ 

ʤʠʨʘ, ʥʝʪ ʥʝ ʦʜʥʦʛʦ ʦʥʣʘʡʥ-ʞʫʨʥʘʣʘ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
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ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ 

ɻʆʊʆɺʅʆʉʊʔ ʈɽɹɽʅʂɸ ʂ ʆɹʋʏɽʅʀʖ ɺ ʐʂʆʃɽ ʀ ʌɸʂʊʆʈʓ 

ʈʀʉʂɸ ʌʆʈʄʀʈʆɺɸʅʀʗ ʇʉʀʍʆʉʆʄɸʊʀʏɽʉʂʆʁ ʇɸʊʆʃʆɻʀʀ 

 

ɸʢʪʫʘʣʴʥʦʡ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʢ ʦʙʫʯʝʥʠʶ ʚ ʰʢʦʣʝ. ʊʦ ʝʩʪʴ ʩʦʩʪʦʷʥʠʝ ʝʛʦ ʟʜʦʨʦʚʴʷ ʜʦʣʞʥʦ ʧʦʟʚʦʣʷʪʴ ʫʩʧʝʰʥʦ 

ʧʨʦʭʦʜʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ. ɽʩʣʠ ʫ ʨʝʙʝʥʢʘ ʠʤʝʶʪʩʷ ʩʝʨʴʝʟʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ 

ʧʩʠʭʠʯʝʩʢʦʤ ʠ ʬʠʟʠʯʝʩʢʦʤ ʟʜʦʨʦʚʴʝ, ʪʦ ʦʥ ʜʦʣʞʝʥ ʦʙʫʯʘʪʴʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʦʥʥʦʡ 

ʰʢʦʣʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʟʜʦʨʦʚʴʷ.[1,4]  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʮʝʥʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʧʝʨʚʦʢʣʘʩʩʥʠʢʦʚ ʠ ʠʭ 

ʬʠʟʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʢ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.  ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 123 ʙʫʜʫʱʠʭ ʧʝʨʚʦʢʣʘʩʩʥʠʢʘ, 

ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʚ ʄʋɿ ɼɻʇ ˉ1 ʛʦʨʦʜʘ ʏʝʣʷʙʠʥʩʢʘ, ʠʭ ʨʦʜʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʫʯʠʪʝʣʷ 

ʧʝʨʚʦʢʣʘʩʩʥʠʢʦʚ, ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ. ʇʨʦʚʦʜʠʣʦʩʴ ʦʙʲʝʢʪʠʚʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʝʪʝʡ, 

ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ ʠ ʫʯʠʪʝʣʝʡ, ʘʥʘʣʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ 

ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ 63 ʯʝʣʦʚʝʢʘ (51,7%) ʙʳʣʠ ʤʘʣʴʯʠʢʠ, 60 ʜʝʪʝʡ (48,3%) ï ʜʝʚʦʯʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʇʝʨʚʦʢʣʘʩʩʥʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʠʣʠ ʚ ʰʢʦʣʫ ʚ 2016 ʛʦʜʫ ï ʚ 

ʦʩʥʦʚʥʦʤ ʜʝʪʠ ʜʚʫʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ɼʝʪʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6,5 ʜʦ 7 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ 27 ʯʝʣʦʚʝʢ 

(21%), ʜʨʫʛʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʠʣʠ ʜʝʪʠ ʦʪ 7 ʣʝʪ ʠ ʩʪʘʨʰʝ ï 96 ʯʝʣʦʚʝʢ (79%).  

ʉʨʝʜʠ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʧʝʨʚʦʢʣʘʩʩʥʠʢʦʚ ʪʦʣʴʢʦ ʫ 15,5% - 1 ʛʨʫʧʧʘ ʟʜʦʨʦʚʴʷ, 57,8% -  2  

ʛʨʫʧʧʘ ʟʜʦʨʦʚʴʷ, 26,8% ʜʝʪʝʡ - 3 ʛʨʫʧʧʘ ʟʜʦʨʦʚʴʷ. ʉʨʝʜʠ ʤʘʣʴʯʠʢʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʨʫʧʧʘʤ 

ʟʜʦʨʦʚʴʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ʛʨ. ʟʜʦʨʦʚʴʷ ï (14,3%), 2 ʛʨ. ʟʜʦʨʦʚʴʷ ï (58,7%), 

3 ʛʨ. ʟʜʦʨʦʚʴʷ ï (26%). ʉʨʝʜʠ ʜʝʚʦʯʝʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʨʫʧʧʘʤ ʟʜʦʨʦʚʴʷ: 1 ʛʨ. ʟʜʦʨʦʚʴʷ ï 16 

ʯʝʣʦʚʝʢ (26,7%), 2 ʛʨ. ʟʜʦʨʦʚʴʷ ï 34 ʨʝʙʝʥʢʘ (56,7%), 3 ʛʨ. ʟʜʦʨʦʚʴʷ ʪʦʣʴʢʦ 10 ʯʝʣʦʚʝʢ ï 16,7%. 

ɻʘʨʤʦʥʠʯʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚ 82,1% ʜʝʪʝʡ (51 ʤʘʣʴʯʠʢ ʠ 50 ʜʝʚʦʯʝʢ). 22 

ʙʫʜʫʱʠʭ ʧʝʨʚʦʢʣʘʩʩʥʠʢʘ ʠʤʝʣʠ ʜʠʩʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ (17,9%) ï ʠʟʙʳʪʦʢ ʚʝʩʘ ʠʣʠ 

ʦʞʠʨʝʥʠʝ ʦʪʤʝʯʝʥʦ ʫ 14% ʜʝʪʝʡ (17 ʯʝʣʦʚʝʢ), ʫ ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʩʷ ʜʝʬʠʮʠʪ ʚʝʩʘ. 

ʆʢʦʣʦ 85% ʜʝʪʝʡ ʠʤʝʶʪ ʜʠʘʛʥʦʟʳ ʟʘʙʦʣʝʚʘʥʠʡ: 17,5% ï ʜʠʘʛʥʦʟʳ ʥʝʚʨʦʣʦʛʘ, 39% - ʜʠʘʛʥʦʟʳ 

ʃʆʈ-ʚʨʘʯʘ, ʥʘʨʫʰʝʥʠʝ ʨʝʯʠ ʦʪʤʝʯʝʥʦ ʫ 15,3% ʜʝʪʝʡ, ʧʘʪʦʣʦʛʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʘ ʟʨʝʥʠʷ 

ʦʪʤʝʯʝʥʘ ʫ 6,5%, 17% ʧʝʨʚʦʢʣʘʩʩʥʠʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʘ ʠ ʢʘʨʜʠʦʣʦʛʘ, 

ʪʨʝʙʫʶʪ ʣʝʯʝʥʠʷ ʫ ʩʪʦʤʘʪʦʣʦʛʘ 21,6% ʜʝʪʝʡ. ʆʪʤʝʯʝʥʦ, ʯʪʦ 47,4% ʜʝʪʝʡ ʠʤʝʶʪ ʦʜʠʥ ʜʠʘʛʥʦʟ 

(ʦʜʥʦ ʟʘʙʦʣʝʚʘʥʠʝ), 14,6% ʜʝʪʝʡ ʠʤʝʶʪ 2 ʜʠʘʛʥʦʟʘ ʠ ʦʢʦʣʦ 5% ʙʫʜʫʱʠʭ ʧʝʨʚʦʢʣʘʩʩʥʠʢʦʚ 

ʠʤʝʶʪ 3 ʠ ʙʦʣʝʝ ʜʠʘʛʥʦʟʦʚ. 15% ʜʝʪʝʡ ʠʤʝʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʧʨʦʠʟʥʦʰʝʥʠʷ ʠʣʠ ʟʘʠʢʘʥʠʝ. 69% - 

ʠʤʝʶʪ ʦʩʥʦʚʥʫʶ ʬʠʟʢʫʣʴʪʫʨʥʫʶ ʛʨʫʧʧʫ, ʜʨʫʛʠʝ ʜʝʪʠ ʠʤʝʶʪ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʠʣʠ 

ʦʩʚʦʙʦʞʜʝʥʳ ʦʪ ʬʠʟʢʫʣʴʪʫʨʳ. 

ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ - 41%, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ï 35% ʠ ʧʨʦʙʣʝʤʳ ʚʝʩʘ -12%, ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ï ʟʘʙʦʣʝʚʘʥʠʷ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ï 23%, ʥʘ ʯʝʪʚʝʨʪʦʤ ï ʥʘʨʫʰʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ï 19% ʠ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ 17%. 

ɺʳʚʦʜ.r 1. ɼʝʪʠ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʦʯʘʛʘʤʠ ʠʥʬʝʢʮʠʠ ʥʦʩʦʛʣʦʪʢʠ ʚ ʨʘʤʢʘʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʢ ʰʢʦʣʝ ʧʦʜʣʝʞʘʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʩʘʥʘʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ 

ʧʨʠʤʝʥʝʥʠʝ ʬʘʛʦʚ, ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʣʠʟʘʪʦʚ, ʢʘʢ ʤʝʩʪʥʳʭ, ʪʘʢ ʠ ʩʠʩʪʝʤʥʳʭ, 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ (ʤʘʛʥʠʪʦʣʘʟʝʨ ʠ ʪ.ʧ.). 

2. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ï ʘʜʝʥʦ- ʠ ʪʦʥʟʠʣʣʦʪʦʤʠʷ ï 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʶʪ ʧʨʦʛʥʦʟ ʚ ʛʨʫʧʧʝ ʯʘʩʪʦ ʙʦʣʝʶʱʠʭ ʜʝʪʝʡ ʚ ʩʦʯʝʪʘʥʠʠ  ʩ ʧʨʝʜʰʢʦʣʴʥʦʡ 
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ʚʘʢʮʠʥʘʮʠʝʡ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʛʝʤʦʬʠʣʴʥʦʡ ʧʘʣʦʯʢʦʡ ʠ ʩʪʨʝʧʪʦʢʦʢʢʦʤ 

ʧʥʝʚʤʦʥʠʠ.  

2. ʆʩʥʦʚʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫ ʫʯʘʱʠʭʩʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ, ʘ ʪʘʢ ʞʝ ʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʜʦʣʞʥʳ ʩʪʘʪʴ ʜʠʝʪʠʯʝʩʢʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʨʘʮʠʦʥʳ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʚʢʣʶʯʝʥʠʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. 

3. ɸʜʝʢʚʘʪʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʠ ʢʦʤʬʦʨʪʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʨʝʙʝʥʢʘ ʚ ʫʯʨʝʞʜʝʥʠʷʭ  ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʥʘ ʵʪʘʧʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʝʪʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ, ʧʝʜʠʘʪʨʘ ʠ ʧʝʜʘʛʦʛʘ. 
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ɾײʤʘʣʽ ʃ.ɽ. - ʞʘʣʧʳ ʤʝʜʠʮʠʥʘ ʬʘʢʫʣʴʪʝʪʽ, 3 ʢʫʨʩ ʩʪʫʜʝʥʪʽ  

 .ʳʪʫʰʳ ʂʦʡʰʠʛʘʨʠʥʘ ɻ.ɹץʳʣʳʤʠ ʞʦʙʘ ʞʝʪʝʢʰʽʩʽ: ʦנ

ʇʘʪʦʣʦʛʠʷʣʳץ ʬʠʟʠʦʣʦʛʠʷ ʢʘʬʝʜʨʘʩʳ, ʄʝʤʣʝʢʝʪʪʽʢ ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʨʘסʘʥʜʳ ץʘʣʘʩʳ, 

  ʩʪʘʥץʘʟʘפ

ᴆʂʇɽ ɯʉɯʅʋɯʅɯר ɸɼʈɽʅɸʃʀʅɼɯ ʄʆɼɽʃɯ 

 

ᴆʢʧʝ ʽʩʽʥʫʽïʩײʡʳץʪʳץʪʳש ʪʨʘʥʩʩʫʜʘʮʠʷʩʳ ʤʝʥ ʨʝʟʦʨʙʮʠʷʩʳ ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ-ʪʝʥʜʽʢʪʽש 

ʙײʟʳʣʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ, ᴇʢʧʝ ʪʽʥʽשʜʝ ʞʠʥʘʣʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʘʫʨʫʣʘʨʜʳש 

ʘʩץʳʥʫʳʥʘʥ ʙʦʣʘʪʳʥ,ᴇʢʧʝʜʝʛʽ ʩʫ ʘʣʤʘʩʫʜʳש ʙײʟʳʣʫʳ. [1] ɹײʣ ʩʠʥʜʨʦʤ ץʘʨץʳʥʜʳ ʜʘʤʫʤʝʥ 

ʩʠʧʘʪʪʘʣʘʪʳʥ ʘʧʘʪʪʳ װʨʜʽʩʪʝʨʛʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ᴆʢʧʝ ʽʩʽʥʫʜʽ ײʪʳʤʜʳ ʝʤʜʝʫ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ 

 ʘʞʝʪ. ʆʩʳ ʤᴅʩʝʣʝʣʝʨ ʪʝʢץ ʨʛʽʟʫװʨʣʽ ᴇʢʧʝ ʽʩʽʥʫʣʝʨʽʥʝ ʟʝʨʪʪʝʫʣʝʨ ʞװᴅʨ ʪ שʰʽʥ ʞʘʥʫʘʨʣʘʨʜʳװ

ʞʘʥʫʘʨʣʘʨʜʘסʳ ᴇʢʧʝ ʽʩʽʥʫʽʥʽש ʤʦʜʝʣʴʜʝʨʽʥʝ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʛʝʥʜʝ סʘʥʘ ᴇʟ ʰʝʰʽʤʽʥ ʪʘʙʘʜʳ. 

ʄʘץʩʘʪʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽ. ɹײʣ ʞײʤʳʩʪʳש ʥʝʛʽʛʽ ʤʘץʩʘʪʳ ʝʛʝʫײץʡʨʳץʪʘʨʜʘסʳ ʘʜʨʝʥʘʣʠʥʜʽʢ 

ᴇʢʧʝ ʽʩʽʥʫʽʥʽש ʥʝʛʽʟʛʽʢᴇʨʽʥʽʩʪʝʨʽ ʤʝʥ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʪװʩʽʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. ʊᴅʞʽʨʠʙʝ 9 ʙʘץʳʣʘʫ ʝʛʝʫײץʡʨʳץʪʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 170 ʧʝʥ 400 

ʛʨ ʩʘʣʤʘץ ʘʨʘʣʳסʳʥʜʘסʳ 18 ʘץ ʝʛʝʫʢײʡʨʳץץʘ ʞʘʩʘʣʜʳ.100 % ʩʘʣʤʘץʪʘסʳ ʞʘʥʫʘʨסʘ ʥʝʛʽʟʜʝʣʽʧ, 

ʝʛʝʫײץʡʨʳץʪʳץʪʳש ʞʘʤʙʘʩ ʚʝʥʘʩʳʥʘ ʵʬʠʨ ʥʘʨʢʦʟʳʤʝʥ 0,01 ʘʜʨʝʥʘʣʠʥʜʽ ʭʣʦʨʩʫʪʝʢ ʝʨʽʪʽʥʜʽʩʽʥ 

ʝʥʛʽʟʜʽʢ. ɸʜʨʝʥʘʣʠʥʜʽ ʝʥʛʽʟʛʝʥʥʝʥ ʢʝʡʽʥ ʝʛʝʫײץʡʨʳץʪʘʨʜʘ ʙʽʨʜʝʥ ʝʥʪʽʛʫ, ʘʣʘשʜʘʫʰʳʣʳץ, ʮʠʘʥʦʟ 

ʢᴇʨʽʥʽʩ ʪʘʧʪʳ. 2-4 ʤʠʥʫʪʪʘʥ ʢʝʡʽʥ ʤײʨʳʥʜʘʨʳʥʘʥ ʢᴇʧʽʨʰʽʢʪʝʥʛʝʥ ץʘʥ ʘʨʘʣʘʩ ʩײʡʳץʪʳץ ʙᴇʣʽʥʝ 

ʙʘʩʪʘʜʳ, ʞᴅʥʝ ʘʜʨʝʥʘʣʠʥ ʝʥʛʽʟʛʝʥ ʩʦ3-6 ש ʤʠʥʫʪʪʘʥ ʢʝʡʽʥ ʞʘʥʫʘʨʣʘʨ ʘʩʬʠʢʩʠʷʜʘʥ ץʘʡʪʳʩ 

ʙʦʣʜʳ. ɽʛʝʫײץʡʨʳץʪʘʨʜʳש ᴇʣʽʤʽʥʝʥ ʢʝʡʽʥ ʙʽʨʜʝʥ ʦʣʘʨʜʳ ʩʦʡʳʧ, ᴇʢʧʝʣʝʨʽʥ ʘʣʳʧ, ᴇʣʰʝʜʽʢ. 

ɹʘץʳʣʘʫ ʞʘʥʫʘʨʣʘʨסʘ ʵʬʠʨʜʽש ᴇʣʽʤ ʜʦʟʘʩʳʥ ʙʝʨʽʧ, ʘʨʪʳʥʘʥ ʩʦʡʳʧ, ᴇʢʧʝʩʽʥ ᴇʣʰʝʜʽʢ. ɹʘʨʣʳץ 

ʝʛʝʫײץʡʨʳץʪʘʨʜʳש ᴇʢʧʝʣʽʢ ץʘʪʳʥʘʩʳʥ(ᴇʢʧʝʥʽש ʩʘʣʤʘסʳʥʳש ʜʝʥʝ ʩʘʣʤʘסʳʥʘ ʧʘʡʳʟʜʳץ 

 ʣ ʢᴇʨʩʝʪʢʽʰ ʘʨʪʘʜʳ. 9 ʩʘʫײʘʪʳʥʘʩʳ) ᴇʣʰʝʜʽʢ,ʥʝʛʽʟʛʽ ʥʦʨʤʘʩʳ 0,6-0,76. ɯʩʽʥʫ ʢʝʟʽʥʜʝ ʙץ

ʝʛʝʫײץʡʨʳץʪʳש ᴇʢʧʝʩʽ ᴅʣʩʽʟ-ץʳʟסʳʣʪ ʪװʩʪʽ ʙʦʣʜʳ ʘʣ ᴇʢʧʝʣʽʢ ץʘʪʳʥʘʩʳ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 0,67 

 ʳʟʳʣץ ʘʡʳʧ, , ʪʽʣʽʤ ʙʝʪʽʥʝʥסʣײ ʢᴇʣʝʤʽ שᴇʢʧʝʣʝʨʽʥʽ שʪʘʨʜʳץʡʨʳײץʨʘʜʳ. ɸʣ 9 ʪᴅʞʽʨʠʙʝʣʽʢ ʝʛʝʫײץ

ʢᴇʧʽʨʰʽʢʪʽ ʩײʡʳץʪʳץ ʘץʪʳ . ᴆʢʧʝʣʽʢ ʢʦʵʬʠʮʝʥʪʢʝ 1,4 ʪʝש ʙʦʣʜʳ. 

ʅᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʪʘʣץʳʣʘʫ.  

http://elibrary.ru/contents.asp?issueid=1276645
http://elibrary.ru/contents.asp?issueid=1276645&selid=21682866
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ɸʜʨʝʥʘʣʠʥ ᴅʩʝʨʽʥʝʥ ᴇʢʧʝ ʢʘʧʠʣʣʷʨʣʘʨʳʥʳש ʩʧʘʟʤʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʛʠʜʨʩʪʘʪʠʢʘʣʳץ ץʘʥ 

 ,ʪʘʤʳʨʜʘʥ ʪʽʥʛʝ ʬʠʣʴʪʨʘʮʠʷʩʳ ʘʨʪʳʧ שʢᴇʪʝʨʽʣʫʽ ʢᴇʨʽʥʽʩ ʪʘʧʪʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʩʫʜʳ שʳʩʳʤʳʥʳץ

ᴇʢʧʝʣʽʢ ʢʘʧʠʣʣʷʨʣʘʨʜʘ ʛʠʜʨʦʩʪʘʪʠʢʘʣʳץ ץʳʩʳʤ ʘʨʪʪʳ (ᴇʢʧʝʣʽʢ ʢʘʧʠʣʷʨʣʘʨסʘ ʛʠʜʨʦʩʪʘʪʠʢʘʣʳץ 

 .(ʟʳʣʳʩʳ ʦʨʳʥ ʘʣʜʳײʙ שʘʣʘʨʳʥʳסʘʙʳʨץ ʘʨʪʫʳ ᴅʩʝʨ ʝʪʽʧ, ʢʘʧʠʣʣʷʨʣʘʨ שʳʩʳʤʥʳץ

ʂʘʧʠʣʣʷʨʣʳץ ʤʝʤʙʨʘʥʘ ᴇʪʢʽʟʛʽʰʪʽʛʽʥʽש ʘʨʪʫʳ ᴇʢʧʝ ʽʩʽʥʫʽʥʽש ʜʘʤʫʳʥʜʘ ʙʘʩʪʳ ʨᴇʣ ʘʪץʘʨʘʜʳ.[3] 

ɹײʣ ʘץʫʳʟʜʘʨסʘ ʙʘʡ ʩײʡʳץʪʳץʪʳש ᴇʢʧʝ ʪʽʥʽʥʝ ᴇʪʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ.ᴆʢʧʝ ʽʩʽʥʫʽʥʽש 

ʘʜʨʝʥʘʣʠʥʜʽ ʤʦʜʝʣʽʥʜʝ ʝװ שʣʢʝʥ ʞʦסʘʨʳ ʤʦʣʝʢʫʣʷʨʣʳ ʬʨʘʢʮʠʷʣʘʨʜʳש ʙʦʣʫʳʥ ʩʘʥʘסʘʥʜʘ ץʘʥ 

ʩʘʨʳʩʫʳʥʳש ʪʨʘʥʩʩʫʜʘʪʳʥʜʘ ʥᴅʨʫʳʟ ʤᴇʣʰʝʨʽ 70 % ʢʝʤ ʝʤʝʩ.[2] 

ᴆʢʧʝ ʢʘʧʠʣʣʷʨʳʥʳש ʩװʟʫ ʘʡʤʘסʳʥʳװ שʣʢʝʥʜʽʛʽ ʞᴅʥʝ ʜʝ ᴇʢʧʝ ʪʽʥʽʥʽש ʪᴇʤʝʥ 

ʤʝʭʘʥʠʢʘʣʳץʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝ ᴇʢʧʝ ʽʩʽʥʫʽʥʽץ שʘʨץʳʥʜʳ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ײפʨʘʤʳʥʜʘ 

ʥᴅʨʫʳʟʳ ʙʘʨ ʩײʡʳץʪʳץʘʣʴʚʝʦʣʘʣʘʨ ץʘʙʳʨסʘʩʳʥʘʥ ʩʫʨʬʘʢʪʘʥʪʪʳ ʰʘʡʳʧ , ʥᴅʪʠʞʝʩʽʥʜʝ ᴇʢʧʝ 

ʩײʡʳץʪʳסʳ ʢᴇʧʽʨʰʽʢʪʝʥʽʧ, ʘʣʚʝʦʣʘʣʘʨʜʳ ʞᴅʥʝ ʘʫʘ ʞʦʣʜʘʨʳʥ ʪʦʣʳץʪʘʡ ʙʽʪʝʧ ʪʘʩʪʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ ᴇʢʧʝʜʝ ʛʘʟ ʘʣʤʘʩʫ ʧʨʦʮʝʩʽ ʙʫʟʳʣʳʧ, ʘʩʬʠʢʩʠʷ ʜʘʤʠʜʳ.[4] 

 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʜʳ שʘ ᴇʢʧʝ ʽʩʽʥʫʽʥʽסʪʘʨץʡʨʳײץʝʛʝʫ ץʪᴅʞʽʨʠʙʝ ʙʘʨʳʩʳʥʜʘ ʘ שʦʨʳʪʳʥʜʳ. ɹʽʟʜʽפ

ʤʦʜʝʣʽ ʞװʨʛʽʟʽʣʜʽ. ʉʦʥʳש ʘʨץʘʩʳʥʜʘ ʙʽʟ ʛʝʤʜʠʥʘʤʠʢʘʣʳץ ᴇʢʧʝ ʽʩʽʥʫʽʥʽש ʥʝʛʽʟʛʽ ʙʝʣʛʽʣʝʨʽ ʤʝʥ 

ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʙʽʣʝ ʘʣʘʤʳʟ. 

 
ᴄʜʝʙʠʝʪʪʝʨ 

ʗ.ɸ.ʃʘʟʘʨʠʩ, ʅ.ɸ.ʉʝʨʝʙʨʦʚʩʢʘʷ. çʆʪʝʢ ʣʝʛʢʠʭè ʄʝʜʛʠʟ ï 1962 ï ʄʦʩʢʚʘ, 5 ʩʪʨ. 

ʗ.ɸ.ʃʘʟʘʨʠʩ, ʀ.ɸ.ʉʝʨʝʙʨʦʚʩʢʘʷ çɺʦʧʨʦʩʳ ʧʘʪʦʛʝʥʝʟʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʦʪʝʢʘ ʣʝʛʢʠʭ ʚ 

ʪʨʫʜʘʭ ʩʦʚʝʪʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡè - çʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʬʠʟʠʦʣʦʛʠʷ ʠ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʘʧʠʷ è 

ʄʝʜʠʮʠʥʘ, ʪʦʤ XIV ï ʄʦʩʢʚʘ - 1970, 5-6 ʩʪʨ. 

ʀ.ɸ.ʉʝʨʝʙʨʦʚʩʢʘʷ, ʂʘʨʘʛʘʥʜʘ- 1967. 

ʉ.ɹ.ɾʘʫʪʠʢʦʚʘ, ʉ.ɼ.ʅʫʨʩʫʣʪʘʥʦʚʘ. ʄʦʜʫʣʴ çɼʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘè ʃʠʪʪʝʨʘ- 2014- ʄʦʩʢʚʘ.  
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ʆʨʳʩʙʘʡ ɸ.ɾ., 5 ʢʫʨʩ ʬʘʨʤʘʮʠʷ ʘinur.sgmu@mail.ru 

ʈʘʭʠʤʞʘʥʦʚʘ ʌʘʨʠʜʘ ʉʝʨʛʘʟʠʥʦʚʥʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, fa66rida@mail.ru 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʨʦʜʘ ʉʝʤʝʡ, ʂʘʟʘʭʩʪʘʥ 

 

ʆʈɻɸʅʀɿɸʎʀʗ ʃɽʂɸʈʉʊɺɽʅʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɺ ʋʉʃʆɺʀʗʍ 

ʆɹʗɿɸʊɽʃʔʅʆɻʆ ʉʆʎʀɸʃʔʅʆɻʆ ʄɽɼʀʎʀʅʉʂʆɻʆ ʉʊʈɸʍʆɺɸʅʀʗ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʚ  ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘʙ-

ʣ ʜʁʘʝʪʩʷ  ʨʦʩʪ ʨʦʞʜʘʝʤʦʩʪʠ ʠ  ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ (ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ) [1], 

ʨʦʩʪ ʯʠʩʣʘ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʟʦʤ ʞʠʟʥʠ, ʨʦʩʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʪʨʘʪ ʥʘ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʠ. ʋʩʪʦʡʯʠʚʦʤʫ ʠ ʜʠʥʘʤʠʯʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʩʦʮʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠ-

ʧʦʚ ʚʩʝʦʙʱʝʛʦ ʦʭʚʘʪʘ ʥʘʩʝʣʝʥʠʷ, ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʠ ʩʦʣʠʜʘʨʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʟʜʦʨʦʚʴʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ çɼʝʥʩʘʫʣʳץè. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʳʤ ʥʝ ʜʣʷ ʚʩʝʭ ʛʨʘʞʜʘʥ. ʆʪʤʝʯʘʝʪʩʷ  ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʪʝʯʝʥʠʝ  ʛʦʜʘ. ʅʘ ʪʝʥʜʝʨʘʭ ʜʝʡʩʪʚʫʝʪ ʧʨʠʥʮʠʧ ʥʘʠʤʝʥʴʰʝʡ ʮʝʥʳ, ʙʝʟ 

ʫʯʝʪʘ ʧʨʠʥʮʠʧʦʚ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʬʘʨʤʘʢoʵʢʦʥʦʤʠʢʠ.  ʆʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ 

ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

(ʆʉʄʉ), ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʩʨʝʜʩʪʚʘ ʦʪ ʤʝʥʝʝ ʥʫʞʜʘʶʱʠʭʩʷ ʢ ʙʦʣʝʝ 

ʥʫʞʜʘʶʱʠʤʩʷ. 

ʎʝʣʴ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ  ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ  ʚ ʩʫʱʝʩʪʚʫʶ-

ʱʝʡ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  ʠ  ʚ ʫʩʣʦʚʠʷʭ ʦʙʷʟʘʪʝʣʴʥʦʛʦ  ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ  

ʩʪʨʘʭʦʚʘʥʠʷ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʦʧʨʦʩʘʤ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ  ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ  

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ  ʚ ʫʩʣʦʚʠʷʭ ʦʙʷʟʘʪʝʣʴʥʦʛʦ  ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ  ʩʪʨʘʭʦʚʘʥʠʷ. 

ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʵʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʚ 

ʧʨʦʮʝʩʩʝ ʜʦʚʝʜʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʠʟʜʝʣʠʡ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʠ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʦ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʆʉʄʉ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ  ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ  ʢʘʢ ʙʝʩʧʣʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʯʝʨʝʟ ʘʧʪʝʢʫ 

ʧʦʣʠʢʣʠʥʠʢʠ, ʦʪʙʦʨ ʟʘʢʫʧʘʝʤʳʭ ʘʧʪʝʢʦʡ ʣʝʢʘʨʩʪʚ ʢʣʠʥʠʯʝʩʢʠʤʠ ʬʘʨʤʘʢʦʣʦʛʘʤʠ, ʢʦʥʪʨʦʣʴ ʟʘ 

ʚʳʧʠʩʳʚʘʥʠʝʤ ʨʝʮʝʧʪʦʚ ʠ ʥʘʟʥʘʯʝʥʠʷʤʠ ʣʝʢʘʨʩʪʚ, ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʧʦʙʦʯʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ 

ʣʝʢʘʨʩʪʚ ʯʝʨʝʟ ʘʧʪʝʢʫ ʧʦʣʠʢʣʠʥʠʢʠ, ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʱʘʜʢʠ ʟʘʢʫʧʘ ʣʝʢʘʨʩʪʚ  ʜʣʷ 

ʧʣʘʪʥʳʭ ʫʩʣʫʛ ʠ ʨʦʟʥʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ  ʩʪʨʘʥʘʭ ʆʕʉʈ ʚ ʫʩʣʦʚʠʷʭ ʆʉʄʉ. ɺ ʵʪʠʭ ʩʪʨʘʥʘʭ ʚʳʩʦʢʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ï ʜʦ 80-85 ʣʝʪ. ʏʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʢʦʤ ʫʨʦʚʥʝ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ ʙʝʩʧʣʘʪʥʦʡ ʧʦʤʦʱʠ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠ 

ʩʪʘʮʠʦʥʘʨʦʟʘʤʝʱʘʶʱʝʤ ʫʨʦʚʥʷʭ (ʜʥʝʚʥʳʝ ʩʪʘʮʠʦʥʘʨʳ ʧʦʣʠʢʣʠʥʠʢ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʬʦʨʤʫʣʷʨʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ [2]. ʀʤʝʝʪʩʷ ʣʴʛʦʪʥʦʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ - 

ʵʪʦ  ʠ ʚʳʩʦʢʠʝ ʮʝʥʳ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ,  ʠ ʥʝʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ, ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʤʝʭʘʥʠʟʤʘ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ  ʩʨʝʜʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ  

ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ 

ʭʦʜʝ ʠʩʧʦʣʥʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ  ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ, ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʥʠʞʝʥʠʷ ʜʘʥʥʳʭ ʨʠʩʢʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ 

ʥʝʠʩʧʦʣʥʝʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ.  

ɺ ʭʦʜʝ ʚʥʝʜʨʝʥʠʷ ʆʉʄʉ   ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ  ʥʦʚʘʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ: ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʃʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨ ʨʝʛʠʩʪʨʘʮʠʠ ʜʣʷ 

ʣʝʢʘʨʩʪʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʦ ʩʪʘʥʜʘʨʪʫ GMP. ʉʦʟʜʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʠʥʩʧʝʢʮʠʠ ʠ ʙʦʨʴʙʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʠ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʝʨʝʭʦʜʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʭʨʘʥʝʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʃʉ ʨʘʩʰʠʨʝʥʠʝ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʧʝʨʝʯʥʷ ʃʉ. 

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʦʠʟʦʡʜʫʪ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ : ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʘ 

ʥʦʚʘʷ ʤʦʜʝʣʴ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʘʷ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʪʨʘʥ ʆʕʉʈ, 

ʩʧʨʘʚʝʜʣʠʚʳʝ ʮʝʥʳ ʠ ʥʘʮʝʥʢʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʝʨʝʭʦʜʘ ʦʪ ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʤʦʱʠ ʢ 

ʘʤʙʫʣʘʪʦʨʥʦʡ, ʧʦʚʳʰʝʥʠʝ ʩʦʣʠʜʘʨʥʦʩʪʠ,ʫʣʫʯʰʝʥʠʝ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʚ ʣʝʯʝʥʠʠ ʨʝʮʝʧʪʫʨʥʳʤʠ 

ʣʝʢʘʨʩʪʚʘʤʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ,ʫʣʫʯʰʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʣʝʢʘʨʩʪʚ, ʧʨʝʠʤʫʱʝʩʪʚʦ ʇʄʉʇ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1.ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʂ çɼʝʥʩʘʫʣʳץè ʥʘ 2016-2019 ʛʦʜʳ  

http://pharm.reviews/dokumenty/item/620-proekt-gosudarstvennoj-programmy-razvitiya-

zdravookhraneniya -respubliki-kazakhstan-densauly-na-2016-2019-gody 

2.ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʬʦʨʤʫʣʷʨ   www.knf.kz 
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ɸʙʠʣʭʘʩ ɸ.ɸ. ï ʩʪʫʜʝʥʪ 4-ʛʦ ʢʫʨʩʘ, ʬʘʢʫʣʴʪʝʪʘ çʆʙʱʘʷ ʤʝʜʠʮʠʥʘ», a.abilkhas@kaznmu.kz 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʘʤʩʫʪʜʠʥʦʚʘ ɸ.ɻ., ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʤʝʥʝʜʞʤʝʥʪʘ ʠʠʥʥʦʚʘʮʠʡ 

ʅʀʈ,  shag.niifpm@kaznmu.kz 

ʅʀʀ ʌʇʄ ʠʤ. ɹ.ɸʪʯʘʙʘʨʦʚʦʡ, ʂʘʟʅʄʋ ʠʤ. ʉ.ɼ. ɸʩʬʝʥʜʠʷʨʦʚʘ, ʛ.ɸʣʤʘʪʳ,  ʂʘʟʘʭʩʪʘʥ 

 

ʇʈʆɹʃɽʄʓ ʈɽʇʈʆɼʋʂʊʀɺʅʆʁ ʀ ʉʆʎʀɸʃʔʅʆʁ ɾʀɿʅʀ ʉɽʃʔʉʂʆʁ 

ʄʆʃʆɼɽɾʀ  ɺ ʋʉʃʆɺʀʗʍ ʄɽɻɸʇʆʃʀʉɸ. 

 

ɺ ʧʦʜʨʦʩʪʢʦʚʦʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʨʘʥʠʤʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʠʩʭʦʜʠʪ 

ʩʪʘʥʦʚʣʝʥʠʝ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʩʪʠʣʴ ʠ ʩʪʝʨʝʦʪʠʧʳ ʧʦʚʝʜʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʩʦʮʠʘʣʴʥʦʝ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʵʪʦʤ ʧʝʨʠʦʜʝ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʨʘʥʥʝʛʦ ʥʘʯʘʣʘ 

ʧʦʣʦʚʦʡ ʞʠʟʥʠ ʶʥʦʰʘʤʠ ʠ ʜʝʚʦʯʢʘʤʠ, ʘ ʢʨʦʤʝ ʪʦʛʦ ʫ ʜʝʚʦʯʝʢ ʚʳʩʦʢʠʡ ʨʠʩʢ ʟʘʙʝʨʝʤʝʥʝʪʴ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʦʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤʳ ʧʦʜʨʦʩʪʢʦʚʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʙʦʨʪ, 

ʥʘʥʦʩʷʱʠʡ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ ʦʨʛʘʥʠʟʤʫ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʘʙʦʨʪʦʚ ʫ ʧʦʜʨʦʩʪʢʦʚ 

ʦʙʫʩʣʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʚʝʜʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʞʠʟʥʠ, ʥʠʟʢʦʡ ʩʝʢʩʫʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʠ ʩʝʢʩʫʘʣʴʥʦʤ ʟʜʦʨʦʚʴʝ, ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʘʭ ʢʦʥʪʨʘʮʝʧʮʠʠ ʠ ʦʧʘʩʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʘʙʦʨʪʘ[1]. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥʳ ʫʢʘʟʳʚʘʝʪʩʷ 

ʪʘʢʞʝ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʞʙ ʨʘʙʦʪʳ ʩ ʧʦʜʨʦʩʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʧʨʘʢʪʠʢʫʶʪʩʷ ʟʘʨʫʙʝʞʦʤ[2]. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ 

ʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʟʜʦʨʦʚʴʝ, ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʩʦʮʠʘʣʴʥʦʡ ʠ ʩʝʢʩʫʘʣʴʥʦʡ ʞʠʟʥʠ ʤʦʣʦʜʝʞʠ, 

ʚʝʜʫʱʠʭ ʢ ʩʪʦʣʴ ʩʝʨʴʝʟʥʳʤ ʠ ʫʱʝʨʙʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʤʦʣʦʜʦʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʘ ʘʥʢʝʪʘ ʜʣʷ ʜʝʚʫʰʝʢ ʠʟ 36 ʚʦʧʨʦʩʦʚ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʢ ʤʦʙʠʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤʠ Android ʠ iOS. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʛʣʫʙʣʝʥʥʳʭ ʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʛʨʫʧʧʦʚʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʙʝʩʝʜʳ ʩ ʨʝʩʧʦʥʜʝʥʪʘʤʠ 

ʧʦ ʧʨʠʥʮʠʧʫ çʨʘʚʥʳʡ-ʨʘʚʥʦʤʫè. ɹʳʣʦ ʧʦʣʫʯʝʥʦ 1258 ʘʥʢʝʪ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʚ ʧʨʦʛʨʘʤʤʝ SPSS.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɼʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ɺʋɿ 31,5% ʨʝʩʧʦʥʜʝʥʪʦʢ ʧʨʦʞʠʚʘʣʘ ʚ ʛʦʨʦʜʝ, ʘ 

68,5% ï ʚ ʩʝʣʝ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ  ʦʙʨʘʪʠʪʴʩʷ ʢ ʮʝʣʝʚʦʡ ʛʨʫʧʧʝ ï ʜʝʚʫʰʢʘʤ, ʧʨʠʝʭʘʚʰʠʭ ʠʟ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʉʦʮʠʘʣʴʥʳʡ ʧʦʨʪʨʝʪ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:. 55,0% ʦʧʨʦʰʝʥʥʳʭ 

ʦʪʤʝʪʠʣʠ, ʯʪʦ ʞʠʚʫʪ ʚ ʩʝʤʴʷʭ ʩ ʭʦʨʦʰʠʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʜʦʩʪʘʪʢʦʤ, 35,9% ʚ ʩʝʤʴʷʭ ʩʦ ʩʨʝʜʥʠʤ 

ʜʦʩʪʘʪʢʦʤ, 5,6% ʦʪʤʝʪʠʣʠ ʤʠʥʠʤʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʞʠʚʘʥʠʷ. 63,6% 

ʦʧʨʦʰʝʥʥʳʭ ʫʢʘʟʘʣʠ ʥʘ ʪʦ, ʯʪʦ ʠʤ ʥʝ ʭʚʘʪʘʝʪ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦʨʦʜʝ, 

21,3% ʦʪʤʝʪʠʣʠ, ʯʪʦ ʜʝʥʝʛ ʭʚʘʪʘʝʪ ʥʘ ʝʜʫ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ.  

62,8% ʨʝʩʧʦʥʜʝʥʪʦʢ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʩʘʤʠ ʚʩʝ ʟʥʘʶʪ  ʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʟʜʦʨʦʚʴʝ (ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʧʦʣʦʚʳʭ ʢʦʥʪʘʢʪʘʭ, ɿʇʇʇ), 30,8% ʥʠʢʦʛʜʘ ʥʝ ʨʘʟʛʦʚʘʨʠʚʘʣʠ ʥʘ ʵʪʫ ʪʝʤʫ ʩ ʨʦʜʠʪʝʣʷʤʠ ʠ ʪʦʣʴʢʦ 

ʩ 6,4% ʵʪʠ ʚʦʧʨʦʩʳ ʦʙʩʫʞʜʘʣʠ ʩ ʨʦʜʠʪʝʣʷʤʠ. 66,0% ʩʪʫʜʝʥʪʦʢ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ 

ʟʜʦʨʦʚʴʝ ʭʦʪʝʣʠ ʙʳ ʧʦʣʫʯʘʪʴ ʥʘ ʣʝʢʮʠʷʭ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, 16,3% ï ʠʟ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

7,9% - ʚ ʀʥʪʝʨʥʝʪʝ, 4,6% ʚ ʙʝʩʝʜʝ ʩ ʚʨʘʯʦʤ, 2,1% - ʚ ʙʝʩʝʜʝ ʩʦ ʩʚʝʨʩʪʥʠʢʦʤ, 3,0% - ʠʟ 

ʧʨʦʩʤʦʪʨʘ ʚʠʜʝʦʬʠʣʴʤʦʤ ʠ ʚʠʜʝʦʧʝʨʝʜʘʯ. 25,8% ʜʝʚʫʰʝʢ ʫʢʘʟʘʣʠ ʥʘ ʥʘʣʠʯʠʝ ʩʝʢʩʫʘʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ. ʀʟ ʥʠʭ 24,7% ʥʘʯʘʣʠ ʧʦʣʦʚʫʶ ʞʠʟʥʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 18 ʣʝʪ. 

36,9%  ʦʧʨʦʰʝʥʥʳʭ ʟʥʘʶʪ ʦ ʤʝʪʦʜʘʭ ʢʦʥʪʨʘʮʝʧʮʠʠ  ʪʦʣʴʢʦ ʚ ʦʙʱʝʤ, 37,2% ʟʥʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ, 25,9% ʦʪʚʝʪʠʣʠ, ʯʪʦ ʚʧʝʨʚʳʝ ʩʣʳʰʘʪ ʦʙ ʵʪʦʤ. ʅʘ ʚʦʧʨʦʩ çʂʪʦ ʨʘʩʩʢʘʟʘʣ ʦ ʩʧʦʩʦʙʘʭ 

ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʦ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ?è ʢʘʞʜʘʷ ʪʨʝʪʴʷ ʨʝʩʧʦʥʜʝʥʪʢʘ ʦʪʤʝʪʠʣʘ, ʯʪʦ 

ʫʟʥʘʣʘ ʦ ʢʦʥʪʨʘʮʝʧʮʠʠ ʦʪ ʨʦʜʠʪʝʣʝʡ (31,0%), ʦʪ ʜʨʫʟʝʡ (34,2%) ʠ ʠʟ ʀʥʪʝʨʥʝʪʘ (34,2%). 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʘʮʝʧʮʠʠ ʫ ʜʝʚʫʰʝʢ ʧʨʦʪʠʚʦʟʘʯʘʪʦʯʥʳʝ ʪʘʙʣʝʪʢʠ ï ʚ 21,8%, 

ʠ  20,0% ʧʦʣʴʟʫʶʪʩʷ ʧʨʝʟʝʨʚʘʪʠʚʘʤʠ. ʇʨʝʨʚʘʥʥʳʡ ʧʦʣʦʚʦʡ ʘʢʪ ʧʨʘʢʪʠʢʫʶʪ 26,5% ʜʝʚʫʰʝʢ. ʅʝ 

ʧʨʝʜʦʭʨʘʥʷʶʪʩʷ ʦʪ 31,7% ʜʝʚʫʰʝʢ. 

ɺʳʚʦʜ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫ ʥʘʰʝʡ ʮʝʣʝʚʦʡ ʛʨʫʧʧʳ ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ ʟʜʦʨʦʚʴʝʤ ʠ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʴʶ. ʅʝʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ 

ʀʥʪʝʨʥʝʪʝ, ʫʪʨʘʪʘ ʢʫʣʴʪʫʨʥʳʭ ʠ ʥʨʘʚʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʚ ʦʙʱʝʤ ʩʦʟʥʘʥʠʠ, ʚʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʩʪʠʣʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʝʢʩʫʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʠ. 

ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʘʞʜʘʷ ʯʝʪʚʝʨʪʘʷ ʜʝʚʫʰʢʘ (25,2%) ʥʘʯʘʣʘ ʧʦʣʦʚʫʶ 

ʞʠʟʥʴ ʜʦ ʠʩʧʦʣʥʝʥʠʷ 18 ʣʝʪ. ʋ ʩʝʢʩʫʘʣʴʥʦ ʘʢʪʠʚʥʳʭ ʩʪʫʜʝʥʪʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʨʘʮʝʧʮʠʠ 
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ʥʠʟʢʦʝ, ʘ ʫ 1/3 ʠʩʧʦʣʴʟʫʶʱʠʭ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ - ʧʨʝʨʚʘʥʥʳʡ ʧʦʣʦʚʦʡ ʘʢʪ. 

ɺʳʟʳʚʘʝʪ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʪʨʝʪʴ ʜʝʚʫʰʝʢ ʥʝ ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʪʦʜʘʭ 

ʢʦʥʪʨʘʮʝʧʮʠʠ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʢʩʫʘʣʴʥʦʤ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʟʜʦʨʦʚʴʝ 

ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʩʪʘʣʠ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʥʘʜʝʞʥʳʤʠ. ʇʦʵʪʦʤʫ 

ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʛʨʘʤʦʪʥʦʤ ʠ ʧʨʘʚʠʣʴʥʦʤ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʣʦʜʝʞʠ ʠ 

ʧʦʜʨʦʩʪʢʦʚ  ʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʠ ʩʝʢʩʫʘʣʴʥʦʤ ʟʜʦʨʦʚʴʝ ʩ ʧʦʤʦʱʴʶ ʪʨʝʥʠʥʛʦʚ ʠ 

ʧʨʦʩʚʝʪʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʂ ʧʦʜʦʙʥʳʤ ʧʨʦʙʣʝʤʘʤ ʥʘʜʦ ʧʦʜʭʦʜʠʪʴ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦ, ʦʙʲʝʜʠʥʷʷ 

ʫʩʠʣʠʷ  ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʤʦʣʦʜʝʞʥʳʭ ʩʣʫʞʙ.  
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ʬʠʟʠʦʣʦʛʠʷ ʢʘʬʝʜʨʘʩʳ, פʘʨʘסʘʥʜʳ ץʘʣʘʩʳ, פʘʟʘץʩʪʘʥ  

 

ɻʀʇʆʂʉʀʗ XXI נɸʉʓʈ ɯʅɼɽʊɯ 

 

ᴆʟʝʢʪʽʣʽʛʽ: פʘʟʽʨʛʽ ʟʘʤʘʥסʳ סʘʣʘʤʜʳץ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʝʣʝʫʣʽ ץʘʪʝʨ 

ʪᴇʥʜʽʨʝʪʽʥʽ ʙʝʣʛʽʣʽ.ʉʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʘסʟʘסʘ ʦʪʪʝʛʽ ʪʘʧʰʳʣʳסʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʩʝʙʝʧʢʝʨʣʝʨ 

ʙʘʨ [1].ʄʝʜʠʮʠʥʘʥʳש ᴇʟʝʢʪʽ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ-ʛʠʧʦʢʩʠʷ ʜʘʤʫʳ ʪʝʪʽʢʪʝʨʽʥ ʟʝʨʪʪʝʫ,ʦʩʳ 

ʙײʟʫʰʳʣʳץʪʘʨʜʳ ʪװʟʝʪʫ ʤʘץʩʘʪʳʥʜʘ ʘסʟʘ ʪʽʨʰʽʣʽʢ ᴅʨʝʢʝʪʽʥʽש ᴇʟʛʝʨʫ ʧʘʪʦʛʝʥʝʟʽʥ ʪʠʧʪʽʢ 

ʧʘʪʦʣʦʛʠʷʣʳװ ץʜʝʨʽʩ ʞʘסʜʘʡʳʥʜʘ ʜʘʤʳʪʫ. 

ʄʘץʩʘʪʳ: ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʤʳʟ ʦʩʳ ʪʠʧʪʽʢ ʧʘʪʦʣʦʛʠʷʣʳװ ץʜʝʨʽʩʪʽש ʜʘʤʫʳʥʜʘסʳ ʪʳʥʳʩ 

ʘʣʫ ʬʫʥʢʮʠʷʩʳʥʳש ʙײʟʳʣʫʳ ʞᴅʥʝ ʛʝʤʠʷʣʳץ ʛʠʧʦʢʩʠʷ ʪᴅʞʽʨʠʙʝʣʽʢ ʤʦʜʝʣʽʥ ʘʣʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ: ʊᴅʞʽʨʠʙʝ ʞʘʩʘʫסʘ ʢʝʨʝʢʪʽʩʽ: ɺʠʩʪʘʨ ʪץײʳʤʜʳ ʝʛʝʫײץʡʨʳץ 

(180ʛʨ),ʪʘץʪʘʡʰʘ,ʢʠʤʦʛʨʘʬ,ʥʘʪʨʠʡ ʨʠʪʨʠʪ ʝʨʽʪʽʥʜʽʩʽ(NaNO2). 

ʅᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʪʘʣץʳʣʘʫ: ɽʛʝʫײץʡʨʳץʪʳ ʽʰʽʤʝʥ ʞʦסʘʨʳ ʪʘץʪʘʡʰʘסʘ ʙʘʡʣʘʫ. ʊʳʥʳʩʳʥ 

ʟʝʨʪʪʝʫ װʰʽʥ, ʪᴇʤʝʥʛʽ ʞʘץ ʪʝʨʽʩʽʥʝ ʨʳʯʘʛʪʳ ץʦʩʪʳץ.ʂʠʤʦʛʨʘʬ ʙʘʨʘʙʘʥʳʥʜʘ ʙʘʩʪʘʧץʳ ʪʳʥʳʩʳʥ 

ʞʘʟʜʳץ.ʉʦʜʘʥ ʢʝʡʽʥ ʛʝʤʦʛʣʦʙʠʥ [2] ᴇʟʛʝʨʽʩʽʥ ʪʫסʳʟʘʪʳʥ 1-1,5 ʤʣ 20%-ʪʽʢ ʥʘʪʨʠʡ ʥʠʪʨʠʪ 

ʝʨʽʪʽʥʜʽʩʽʥ(NaNO2)ץʘʨʳʥ ʽʰʽʥʝ ʝʥʛʽʟʜʽʢ. ʂʠʤʦʛʨʘʬ ʪʘʩʧʘʩʳʥʜʘ ʙʦʣʳʧ ʞʘʪץʘʥ ʪʳʥʳʩ ʘʣʫ 

ᴇʟʛʝʨʽʩʽʥ ʙʘʡץʘʧ,ʪʽʨʢʝʜʽʢ.ɸʪʘʧ ʘʡʪץʘʥʜʘ,ʪʳʥʳʩ ʘʣʫ ʪʝʨʝשʜʽʛʽ,ʞʠʽʣʽʛʽ ʞᴅʥʝ ʳʨסʘסʳ(ʪʳʥʳʩ ʘʣʫ 

 ʪʳʥʳʩʳ ʪʽʨʢʝʣʛʝʥ ʪʘʩʧʘʥʳ ץʳ ʪʳʥʳʩʳ ʤʝʥ ʧʘʪʦʣʦʛʠʷʣʳץʘʣʳʩʳ 85-ʪʝʥ 125-ʢʝ ʜʝʡʽʥ).ɹʘʩʪʘʧסʦʟץ

ʢʝʩʽʧ,ʧʨʦʪʦʢʦʣ ʢʽʪʘʧʰʘʩʳʥʘ ʞʘʧʩʳʨʜʳץ.ɽʛʝʫײץʡʨʳץ ᴇʣʛʝʥʥʝʥ ʢʝʡʽʥ,ʽʰʽʥ ʢʝʩʽʧ,ץʘʥ 

ʪʘʤʰʳʣʘʨʳʥʘ ʩװʟʛʽ ץʘסʘʟʳʥ ץʦʣʜʘʥʜʳפ.ץʘʥ ʪװʩʽ ץʘʨʘ-ʰʦʢʦʣʘʜʪʳ ʙʦʣʜʳ. 

 :ʦʨʳʪʳʥʜʳ ʰʝʰʽʤʽץ ʦʨʳʪʳʥʜʳ: ɿʝʨʪʪʝʫ ʢʝʟʽʥʜʝʛʽפ

1. ʅʘʪʨʠʡ ʥʠʪʨʠʪʽ(NaNO2 )ʢװʰʪʽ ץʳʰץʳʣ ʙʦʣʘ ʪײʨʘ,ʵʨʠʪʨʦʮʠʪʪʝ ɽʢʽ ʚʘʣʝʥʪʪʽ ʪʝʤʽʨʜʽ(Fe2+) ת  h

ʚʘʣʝʥʪʪʽ ʪʝʤʽʨʛʝ(Fe3+) ʘʡʥʘʣʜʳʨʘʜʳ ʞᴅʥʝ ʛʝʤʦʛʣʦʙʠʥʥʽש ʧʘʪʦʣʦʛʠʷʣʳץ ʪװʨʽ-ʤʝʪʛʝʤʦʛʣʦʙʠʥʥʽש 

 ᴇʟʛʝʨʫʽ שʩʽʥʽװʘʥ ʪץʘʥʜʘ ʤʝʪʛʝʤʦʛʣʦʙʠʥ ʙʦʣʫʳʥʘ ʪᴅʥ ʙʝʣʛʽʩʽ ïפ.ʧʘʣ ʝʪʝʜʽץʘʣʳʧʪʘʩʫʳʥʘ ʳץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ:ʘʣ ץʳʟʳʣ ץʘʥʥʘʥ ץʘʨʘ-ʰʦʢʦʣʘʜ ʪʫʩʢʝ ʘʫʳʩʘʜʳ.ʄʝʪʛʝʤʦʛʣʦʙʠʥʥʽש ʦʪʪʝʛʽ 

ʤʦʣʝʢʫʣʘʩʳʥ ײʣʧʘסʘ ʙʝʨʝ ʘʣʤʘʫʳ (O2) ʛʝʤʠʷʣʳץ ʛʠʧʦʢʩʠʷ ʧʘʪʦʛʝʥʝʟʽʥʜʝ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

2. ʊʳʥʳʩ ʘʣʫ ʪʝʨʝשʜʽʛʽʥʽש,ʞʠʽʣʽʛʽʥʽש,ʳʨסʘסʳʥʳײ שʣסʘʶʳ ʘסʟʘʥʳש ʽʰʽʥʘʨʘ ץʳʩʳʤʳʥʳש (pO2) 

ʘʟʘʶʳʤʝʥ ʛʝʤʠʷʣʳץ ʛʠʧʦʢʩʠʷ ʜʘʤʫʳʥʜʘסʳ  ʘסʟʘʥʳש ʞʝʜʝʣ  ʢʦʤʧʝʥʩʘʪʦʨʣʳ ʨʝʘʢʮʠʷʣʘʨʳʤʝʥ  

ʙʘʡʣʘʥʳʩʪʳ. 
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ɸʨʛʠʥʙʘʝʚ ʄ.ʅ., ʉʫʣʝʡʤʝʥʦʚʘ ɼ., ʋʤʘʨʦʚʘ ɸ., ʄʫʩʣʠʤʦʚ ʅ.,  ɹʦʩʪʘʥʦʚ 3 ,.פ ʢʫʨʩ, ñɾʘʣʧʳ 

ʤʝʜʠʮʠʥʘò ʬʘʢʫʣʴʪʝʪʽ. 

 ʬʠʟʠʦʣʦʛʠʷ ʢʘʬʝʜʨʘʩʳ ץʳʪʫʰʳ ʉʫʣʝʡʤʝʥʦʚʘ ɹ.ʄ., ʇʘʪʦʣʦʛʠʷʣʳץʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʦנ

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʘʣʘʩʳץ ʘʥʜʳסʘʨʘפ ,ʘʥʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽסʘʨʘפ

 

XXI  ɸʋ ɾᴄʅɽ ɹɯʃɯʄɼɯנʆʈפ ʓʅנɼɽʅʉɸʋʃʓ רɸʉʓʈɼɸ ɾʆʆ ʉʊʋɼɽʅʊʊɽʈɼɯנ 

ɾɽʊɯʃɼɯʈʋ 

 

ɿʝʨʪʪʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽ. ʉʪʫʜʝʥʪʪʝʨʜʽש ʜʝʥʩʘʫʣʳסʳʥ ץʦʨסʘʫ, ᴅʩʽʨʝʩʝ ʤʝʜʠʮʠʥʘʣʳץ ʦץʫ ʦʨʳʥʜʘʨʳ 

ʩʪʫʜʝʥʪʪʝʨʽʥʽץ שʘʟʽʨʛʽ ʜʝʥʩʘʫʣʳץ ʞʘסʜʘʡʳʥʘ ʢװʥʜʝʣʽʢʪʽ ᴅʣʝʫʤʝʪʪʽʢ, ʦץʫ װʨʜʽʩʽ ʬʘʢʪʦʨʣʘʨʳʥʳש 

ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽʥʽש ʤᴅʥʽʥ ʪװʩʽʥʫ ʞᴅʥʝ ʪʘʣʜʘʫ, ʭʘʣʳץʪʳש ʦʩʳ ʩʘʥʘʪʳʥʘ ʤʝʜʠʮʠʥʘʣʳץ 

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽ ʞʝʪʽʣʜʽʨʫʜʽש ʤʘשʳʟʜʳʣʳסʳʥʢᴇʨʩʝʪʫ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ. ɹײʣ ʞײʤʳʩʪʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ʩʪʫʜʝʥʪʪʝʨʜʽש ʘʨʘʩʳʥʜʘ ʛʠʧʦʛʣʠʢʝʤʠʷʣʳץ 

ʢװʡʜʽש ʢᴇʧʪʝʧ ʢʝʟʜʝʩʫʽʥʝʥ, ʤʝʜʠʮʠʥʘʣʳץ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʩʪʫʜʝʥʪʪʝʨʜʝ ץʘʥʪ ʜʠʘʙʝʪʽʥʽש 

ʧʘʡʜʘ ʙʦʣʫʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥ ʞװʨʛʽʟʫ. [1] 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. ɹײʣ ʟʝʨʪʪʝʫ 1,2,3 ʢʫʨʩʪʘʨ ʘʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ  90 ʩʪʫʜʝʥʪ ʙʘץʳʣʘʫסʘ ʘʣʳʥʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʩʪʫʜʝʥʪʪʝʨʛʝ ʛʠʧʦʛʣʠʢʝʤʠʷʣʳץ 

ʢװʡʜʽש ʪʫʳʥʜʘʫʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ ץʘʨʘʩʪʳʨʳʣʜʳ. [2] 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʜʳץ ʟʝʨʪʪʝʫ: ʛʣʶʢʦʤʝʪʨ (ACCU-CHEK Active), ʪʦʥʦʤʝʪʨ (BIOPRESS 

ANEROID). 

ʉʪʘʪʠʩʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ: 1 ʢʫʨʩʪʘʥ 30 ʩʪʫʜʝʥʪ, 2 ʢʫʨʩʪʘʥ 30 ʩʪʫʜʝʥʪ,3 ʢʫʨʩʪʘʥ 30 ʩʪʫʜʝʥʪ.   

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש 

 .ʪᴇʤʝʥʜʝʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ שʳʣʘʫʜʘʥ ʩʦץʙʘ ץʘʨʘʣʳ שʳ ʛʣʶʢʦʟʘ ʤᴇʣʰʝʨʽʥʽסʘʥʳʥʜʘץ

ɹײʣ ʟʝʨʪʪʝʫʜʝ ʛʠʧʦʛʣʠʢʝʤʠʷʣʳץ  ʢװʡʜʽש ʢʝʟʜʝʩʫʽ 1 ʢʫʨʩʪʘʨʜʘ ʙʘʩʳʤ ʙʦʣʜʳ (40%), 2 ʢʫʨʩʪʘ 18%, 

3 ʢʫʨʩʪʘ 8%. ʉʝʙʝʙʽ ʦʣʘʨʜʳץ שʘʣʘʥʳ ʙʽʣʤʝʫʽ, ʦʪʙʘʩʳʥʘʥ ʪʳʩ ᴇʤʽʨ ʩװʨʫ, ʪʘʤʘץʪʘʥʫ ʞװʡʝʣʽʣʽʛʽʥʽש 

ʙײʟʳʣʫʳ, ʢװʥʜʝʣʽʢʪʽ ʦץʫ װʨʜʽʩʽ ʢʝʟʽʥʜʝʛʽ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʞװʢʪʝʤʝʣʝʨ ᴅʩʝʨ ʝʪʫʽ 

ʛʠʧʦʛʣʠʢʝʤʠʷʣʳץ ʢװʡʜʽש ʧʘʡʜʘ ʙʦʣʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʙʝʡʽʤʜʝʣʫ ʘʨץʳʣʳ 2 ʞᴅʥʝ 3 

ʢʫʨʩʪʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʪᴇʤʝʥʜʝʜʽ. [3]   

 שʣʛʝʨʽʤʽʥʽװ ץʩʪʫʜʝʥʪʪʝʨʜʝ ʢʝʟʜʝʩʫʽ ʩʘʙʘ שʨʜʝʛʽ ʛʠʧʦʛʣʠʢʝʤʠʷʥʳװʦʨʳʪʳʥʜʳ. ɽʣʝʫʩʽʟ ʪפ

ʪᴇʤʝʥʜʝʥʫʽʥʝ ʞᴅʥʝ ʤʽʥʝʟ-ײץʣץʳʥʳש ᴇʟʛʝʨʫʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ. ɹʽʨʘץ ʦʣ ʪʝʢ ʦץʫ װʣʛʝʨʽʤʽʥʝ ʝʤʝʩ 

ʦʥʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʜʘ ʞʘסʳʤʩʳʟ ᴅʩʝʨ ʝʪʝʜʽ. ɻʠʧʦʛʣʠʢʝʤʠʷʣʳץ ʢװʡ ʪײʨʘץʪʳ ײʟʘץץʘ ʩʦʟʳʣʫʳ 

ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʥʥʳײץ שʨʘʤʳʥʜʘ ʛʣʶʢʦʟʘ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 3,2- ʤʤʦʣʴ/ʣ ʪᴇʤʝʥʜʝʡʪʽʥ ʙʦʣʩʘ, 

ᴅʣʩʽʟʜʽʢ, ץʘʪʪʳ ʪʝʨʣʝʫ, ʩʘʥʘ-ʩʝʟʽʤʥʽש ᴅʣʩʽʨʝʫʽ, ץʦʙʘʣʞʫ, ʪʘʭʠʢʘʨʜʠʷ ʞᴅʥʝ ʢᴇʟʜʽש ʢᴇʨʫʽʥʽש 

ʥʘʰʘʨʣʘʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ. [4] ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢʫʨʩʪʘʥ ʢʫʨʩץʘ ᴇʪʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽʢ 

ʦץʳʪʫ ᴅʜʽʩʽ ʩʪʫʜʝʥʪʪʝʨʜʽש ʞʳʣʜʘʤ ʜʘ ʞʝשʽʣ ʙʝʡʽʤʜʝʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. ʄײʥʳש ʜᴅʣʝʣʽ ʨʝʪʽʥʜʝ 

ʜʠʘʛʨʘʤʤʘʜʘ (ɾʆʆ ʩʪʫʜʝʥʪʪʝʨʽʥʜʝʛʽ ʛʠʧʦʛʣʠʢʝʤʠʷʣʳץ ʢװʡʜʽש ʢᴇʨʩʝʪʢʽʰʽ) ʢᴇʨʽʥʝʜʽ. [5] 

     
ᴄʜʝʙʠʝʪʪʝʨ 
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ʈɽɿʖʄɽ 

 

ʄʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ ʥʝ ʪʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ï ʦʥʠ ʠ ʤʳʩʣʷʪ 

ʦʪʣʠʯʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʦ-ʨʘʟʥʦʤʫ ʚʦʩʧʨʠʥʠʤʘʷ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʠ ʧʨʠʥʠʤʘʷ ʨʝʰʝʥʠʷ. ʋ ʥʠʭ 

ʨʘʟʥʳʡ ʚʟʛʣʷʜ ʥʘ ʣʠʯʥʦʩʪʴ, ʣʠʯʥʦʩʪʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʫ ʥʠʭ ʨʘʟʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʣʶʙʚʠ, 

ʠʤʝʶʪ ʨʘʟʥʳʝ ʛʝʥʜʝʨʥʳʝ ʨʦʣʠ, - ʚʩʸ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʳʰʣʝʥʠʝ, ʤʫʞʩʢʦʝ ʠ ʞʝʥʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʣʝʚʦʝ ʠ ʧʨʘʚʦʝ ʧʦʣʫʰʘʨʠʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

 

ɺ ʍʍ ʚʝʢʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʩʪʘʣʦ ʥʘʫʯʥʦ ʨʘʟʚʠʪʦʡ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʩʠʩʪʝʤʦʡ ʦʙʱʝʩʪʚʘ. 

ʂʘʢ ʠ ʚ ʣʶʙʦʤ ʦʙʱʝʩʪʚʝ, ʮʝʥʪʨʘʣʴʥʳʤ ʝʸ ʟʚʝʥʦʤ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ. 

ʏʝʣʦʚʝʢ ʤʥʦʛʦʦʙʨʘʟʝʥ ʠ ʥʝʪ ʦʜʠʥʘʢʦʚʳʭ ʣʶʜʝʡ ʠ ʠʭ ʧʦʚʝʜʝʥʠʷ, ʥʦ ʝʩʪʴ ʢʘʪʝʛʦʨʠʠ ʧʦʣʦʚ, 

ʢʦʪʦʨʳʤʠ ʥʘʩ ʨʘʟʜʝʣʠʣʘ ʞʠʟʥʴ ʧʨʠ ʨʦʞʜʝʥʠʠ ï ʥʘ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ɺ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʩʪʝʨʝʦʪʠʧ ʦ ʪʦʤ, ʯʪʦ ʫ ʤʫʞʯʠʥ ʜʦʣʞʝʥ ʙʳʪʴ ʤʫʞʩʢʦʡ ʪʠʧ ʤʳʰʣʝʥʠʷ, ʘ ʫ ʞʝʥʱʠʥ ï 

ʞʝʥʩʢʠʡ ʪʠʧ [1]. 

ʄʫʞʩʢʦʡ ʪʠʧ ʤʳʰʣʝʥʠʷ ï ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʠʩʢ ʨʝʰʝʥʠʷ. ʄʫʞʯʠʥʘ ʤʳʩʣʠʪ ʧʦ 

ʧʨʘʚʠʣʘʤ, ʝʛʦ ʤʳʰʣʝʥʠʝ ʮʠʬʨʦʚʦʝ, ʭʘʨʘʢʪʝʨʥʳ ʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʠ ʘʙʩʪʨʘʢʪʥʦʩʪʴ. ʄʫʞʩʢʦʝ 

ʤʳʰʣʝʥʠʝ ʥʘʧʦʤʠʥʘʝʪ ʧʦʜʭʦʜ: çɼʘïʥʝʪè, ʤʫʞʯʠʥʘ ʤʦʞʝʪ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʷʚʣʝʥʠʝ ʠ ʩʨʘʟʫ 

ʩʜʝʣʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʳʚʦʜ. ʄʫʞʯʠʥʘ ʩʥʘʯʘʣʘ ʜʫʤʘʝʪ, ʘ ʟʘʪʝʤ ʛʦʚʦʨʠʪ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʶʜʠ, ʩ 

ʜʘʥʥʳʤ ʪʠʧʦʤ ʤʳʰʣʝʥʠʷ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʝʡ ʩʣʫʰʘʶʪ ʩʦʙʝʩʝʜʥʠʢʘ, ʙʳʩʪʨʝʝ ʜʝʣʘʶʪ ʢʘʢʠʝ-

ʣʠʙʦ ʚʳʚʦʜʳ ʦ ʧʨʦʠʩʭʦʜʷʱʝʤ. ʃʶʜʠ ʩ ʤʫʞʩʢʠʤ ʪʠʧʦʤ ʤʳʰʣʝʥʠʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʩʪʨʝʩʩʘʤ 

ʠ ʩʠʪʫʘʮʠʷʤ ʩʪʨʝʩʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ [2]. 

ɾʝʥʩʢʠʡ ʪʠʧ ʤʳʰʣʝʥʠʷ. ɾʝʥʱʠʥʘ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʯʫʚʩʪʚʘʤʠ. ɽʩʣʠ ʫ ʞʝʥʱʠʥʳ 

ʠʟʤʝʥʠʣʦʩʴ ʥʘʩʪʨʦʝʥʠʝ ʠʣʠ ʦʪʥʦʰʝʥʠʝ ʢ ʯʝʣʦʚʝʢʫ - ʝʝ ʣʦʛʠʢʘ ʠ ʚʳʚʦʜʳ ʤʦʛʫʪ ʢʘʨʜʠʥʘʣʴʥʦ 

ʧʦʤʝʥʷʪʴʩʷ. ɼʣʷ ʞʝʥʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʘ ï ʨʘʟʤʳʪʦʩʪʴ. ʆʥʦ ʥʘʧʦʤʠʥʘʝʪ ʘʥʘʣʦʛʦʚʳʡ 

ʧʨʦʮʝʩʩ: ʥʝʯʪʦ ʦʜʥʦ ʧʝʨʝʪʝʢʘʝʪ ʚ ʜʨʫʛʦʝ. ʋ ʞʝʥʱʠʥʳ ʤʛʥʦʚʝʥʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ 

ʚʧʝʯʘʪʣʝʥʠʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʝʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʘʯʘʣʘ ʦʙʩʫʜʠʪʴ ʧʨʦʙʣʝʤʫ. 

ɾʝʥʱʠʥʘ ʤʳʩʣʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʛʦʚʦʨʘ. ɾʝʥʱʠʥʘ ʜʫʤʘʝʪ, ʢʦʛʜʘ ʛʦʚʦʨʠʪ ï ʵʪʦ 

ʠ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʞʝʥʩʢʦʛʦ ʪʠʧʘ ʤʳʰʣʝʥʠʷ [3]. 

ʅʝʡʨʦʬʠʟʠʦʣʦʛʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʣʫʰʘʨʠʷʤʠ 

ʤʦʟʛʘ ʚʝʜʝʪ ʢ ʙʦʣʝʝ ʩʠʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʦʥ ʢʦʨʳ. ʅʘʧʨʠʤʝʨ, ʟʘ ʨʝʯʴ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʤʫʞʯʠʥ ʦʪʚʝʯʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʥʦ ʧʦʣʫʰʘʨʠʝ - ʣʝʚʦʝ. ʋ ʞʝʥʱʠʥ ʨʝʯʝʚʳʝ 

ʟʦʥʳ ʦʜʠʥʘʢʦʚʦ ʩʠʣʴʥʦ ʘʢʪʠʚʠʨʫʶʪʩʷ ʚ ʦʙʦʠʭ ʧʦʣʫʰʘʨʠʷʭ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʤʦʞʝʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚ ʪʦʤ, ʯʪʦ ʤʫʞʯʠʥʳ ʣʫʯʰʝ ʩʧʦʩʦʙʥʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ 

ʥʘ ʦʜʥʦʡ ʟʘʜʘʯʝ, ʘ ʞʝʥʱʠʥʳ - ʙʦʣʝʝ ʠʥʪʫʠʪʠʚʥʳ, ʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʠʥʪʝʪʠʯʝʩʢʠʡ, ʘ ʥʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʪʠʧ ʤʳʰʣʝʥʠʷ [4]. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʫʰʠʪʴ ʩʪʝʨʝʦʪʠʧ ʦ ʪʦʤ, ʯʪʦ  ʤʫʞʯʠʥʘ 

ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʤʫʞʩʢʠʤ ʪʠʧʦʤ ʤʳʰʣʝʥʠʷ, ʘ ʞʝʥʱʠʥʘ ï ʞʝʥʩʢʠʤ  ʪʠʧʦʤ ʤʳʰʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʳʜʝʣʠʪʴ ʨʦʣʴ ʤʳʰʣʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ. ʂʘʢ ʚʩʝʤ ʠʟʚʝʩʪʥʦ, ʤʳ ʤʳʩʣʠʤ ʚ ʨʘʤʢʘʭ ʪʦʣʴʢʦ ʪʦʛʦ, ʯʪʦ 

ʟʥʘʝʤ, ʢ ʧʨʠʤʝʨʫ, ʛʜʝ-ʪʦ ʩʣʳʰʘʣʠ, ʧʨʦʯʠʪʘʣʠ, ʠʣʠ ʫʚʠʜʝʣʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ 

ʧʨʝʧʦʜʘʚʘʥʠʝ ʪʘʢʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʢʘʢ çʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝè, ʵʪʦ 

ʧʦʟʚʦʣʠʪ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʩʥʠʟʠʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʨʠʩʢʠ 

ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʘ ʪʘʢʞʝ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʚʳʩʰʫʶ ʮʝʣʴ ʦʙʱʝʩʪʚʘ ï ʩʦʭʨʘʥʝʥʠʝ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʬʠʟʠʯʝʩʢʦʤ, ʜʫʭʦʚʥʦʤ, ʫʤʩʪʚʝʥʥʦʤ, ʜʫʰʝʚʥʦʤ ʦʪʥʦʰʝʥʠʷʭ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʳ ʚʳʜʝʣʠʣʠ, ʩʣʝʜʫʶʱʠʝ: 

1. ʦʧʨʝʜʝʣʠʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠ ʫʯʘʱʠʭʩʷ ʪʠʧʳ 

ʤʳʰʣʝʥʠʷ;  

2. ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ ʚ 

ʤʝʜʠʮʠʥʝè, ʢʦʪʦʨʦʝ, ʙʝʟʫʩʣʦʚʥʦ, ʪʨʝʙʫʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ  ʢʦʤʧʝʪʝʥʪʥʳʭ ʚ ʧʩʠʭʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ 

ʚ ʵʚʨʠʩʪʠʢʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʘʪ ʪʝʩʪʳ-ʦʧʨʦʩʥʠʢʠ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ ʢʘʢ ʩʪʫʜʝʥʪʘʤʠ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠ-

ʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ, ʪʘʢ ʠ ʫʯʘʱʠʤʠʩʷ ʰʢʦʣʳ ï ʛʠʤʥʘʟʠʠ ˉ1. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʤʫʞʯʠʥʘʤ ʭʘʨʘʢʪʝʨʝʥ ʞʝʥʩʢʠʡ ʪʠʧ ʤʳʰʣʝʥʠʷ, ʠ ʥʘʦʙʦʨʦʪ. 

ɼʘʥʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ çʊʠʧ ʤʳʰʣʝʥʠʷè, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʤʳʰʣʝʥʠʷ.  ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʩʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ 13 

ʚʦʧʨʦʩʦʚ. 

ɺ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʤ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 35 ʩʪʫʜʝʥʪʦʚ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ, 2 ʢʫʨʩʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʠ 30 ʫʯʘʱʠʭʩʷ 

10-ʭ ʢʣʘʩʩʦʚ ʰʢʦʣʳ ï ʛʠʤʥʘʟʠʠ ˉ1. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʦʚʝʜʝʥʥʳʡ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʧʨʝʢʨʘʩʥʦʛʦ 

ʧʦʣʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʩʫʱ ʤʫʞʩʢʦʡ ʪʠʧ ʤʳʰʣʝʥʠʷ, ʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʩʠʣʴʥʦʛʦ ʧʦʣʘ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ, - ʞʝʥʩʢʠʡ.  

ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʦʚ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʠʥʪʝʨʝʩʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʩʪʫʜʝʥʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ, ʦʙʣʘʜʘʶʪ ʪʝʤ ʞʝ ʪʠʧʦʤ ʤʳʰʣʝʥʠʷ, ʢ ʢʘʢʦʤʫ 

ʦʪʥʦʩʷʪʩʷ ʧʦʣʫ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 21 ʜʝʚʫʰʢʘ ʠ 14 ʶʥʦʰʝʡ, 

ʧʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʪʝʭ ʢʪʦ, ʷʚʣʷʷʩʴ ʤʫʞʯʠʥʦʡ, ʦʙʣʘʜʘʝʪ 

ʞʝʥʩʢʠʤ ʤʳʰʣʝʥʠʝʤ, ʠ ʥʘʦʙʦʨʦʪ, ʨʘʚʥʦ 18,4%. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʝʚʫʰʝʢ ʩ ʞʝʥʩʢʠʤ ʪʠʧʦʤ 

ʤʳʰʣʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 49%, ʠ ʤʫʞʯʠʥ ï ʩ ʤʫʞʩʢʠʤ ʪʠʧʦʤ ʤʳʰʣʝʥʠʷ ï 32,6%. ɸ ʚʦʪ ʧʦʢʘʟʘʪʝʣʠ 

ʰʢʦʣʴʥʠʢʦʚ ʚʝʩʴʤʘ ʫʜʠʚʠʣʠ ʠ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʋʯʘʩʪʠʝ 

ʧʨʠʥʠʤʘʣʠ 15 ʜʝʚʦʯʝʢ ʠ 15 ʤʘʣʴʯʠʢʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʣʠʰʴ 63,4% ʫʯʘʱʠʭʩʷ ʦʙʣʘʜʘʶʪ ʪʝʤ 

ʪʠʧʦʤ ʤʳʰʣʝʥʠʷ, ʢ ʧʦʣʫ ʢʦʪʦʨʦʛʦ ʦʥʠ ʦʪʥʦʩʷʪʩʷ. ɸ ʦʩʪʘʣʴʥʳʝ, ʪ.ʝ. 36,6% ʦʙʣʘʜʘʶʪ 

ʤʳʰʣʝʥʠʝʤ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʠʭ ʧʦʣʫ. ʋʜʠʚʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ 26,6% ʞʝʥʩʢʦʛʦ 

ʧʦʣʘ ʠʟ 36,6% ʦʙʣʘʜʘʶʪ ʤʫʞʩʢʠʤ ʪʠʧʦʤ ʤʳʰʣʝʥʠʷ. 

ɺʳʚʦʜ.  ʄʳ ʝʱʝ ʨʘʟ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʞʝʥʱʠʥʘ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʠʤʝʪʴ ʞʝʥʩʢʠʡ ʪʠʧ 

ʤʳʰʣʝʥʠʷ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʤʫʞʯʠʥʘ ï ʤʫʞʩʢʦʡ. ʗ ʜʫʤʘʶ, ʨʘʟʥʠʮʘ ʤʳʰʣʝʥʠʷ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʠ 

ʰʢʦʣʴʥʠʢʘʤʠ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʳʰʣʝʥʠʝ ʵʪʦ ʥʝ ʪʦʪ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʥʘ ʦʜʥʦʤ 

ʤʝʩʪʝ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʯʝʣʦʚʝʢ ʦʪʢʨʳʚʘʝʪ ʜʣʷ ʩʝʙʷ ʥʦʚʳʝ ʛʨʘʥʠʮʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʨʘʟʚʠʚʘʝʪʩʷ 

ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ʕʪʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʤʳʰʣʝʥʠʷ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʳ ʧʨʠʰʣʠ ʢ ʦʜʥʦʤʫ ʚʘʞʥʦʤʫ ʟʘʢʣʶʯʝʥʠʶ - ʞʝʥʩʢʦʝ ʠ ʤʫʞʩʢʦʝ ʤʳʰʣʝʥʠʝ 

ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʦʝ. ʆʙʝ ʩʪʨʘʪʝʛʠʠ ʤʳʰʣʝʥʠʷ ʠʤʝʶʪ ʧʨʘʚʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʥʠ ʦʜʥʘ ʠʟ ʥʠʭ ʥʝ 

ʣʫʯʰʝ ʜʨʫʛʦʡ, ʦʥʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʇʨʠ ʵʪʦʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʘʢʦʛʦ-ʪʦ 

ʠʟ ʜʚʫʭ ʧʦʣʦʚ ʫʤʥʝʝ, ʘ ʜʨʫʛʠʝ ð ʛʣʫʧʝʝ, ʪʘʢʞʝ ʥʝʣʴʟʷ. ʊʘʤ, ʛʜʝ ʦʰʠʙʘʝʪʩʷ ʤʫʞʯʠʥʘ, ʪʘʤ 

ʚʳʨʫʯʘʝʪ ʞʝʥʱʠʥʘ ʠ ʥʘʦʙʦʨʦʪ. ʅʘʧʨʠʤʝʨ, ʞʝʥʱʠʥʘ ʩʧʦʩʦʙʥʘ ʚʦʚʨʝʤʷ ʟʘʤʝʯʘʪʴ ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʤʫʞʯʠʥʫ. ʄʫʞʯʠʥʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʤʦʛʘʝʪ ʞʝʥʱʠʥʝ ʨʝʰʘʪʴ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʥʦ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʚ ʝʝ ʞʠʟʥʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʘ ʩʘʤʘ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ. ʀ ʢʘʢ 

ʛʦʚʦʨʠʣ ʠʟʚʝʩʪʥʳʡ ʘʚʩʪʨʠʡʩʢʠʡ ʬʠʣʦʩʦʬ ʃʶʜʚʠʛ ɺʠʪʛʝʥʰʪʝʡʥ: çʂʘʢ ʥʠ ʤʘʣʘ ʤʳʩʣʴ, ʦʥʘ ʚʩʝ 

ʞʝ ʤʦʞʝʪ ʟʘʧʦʣʥʠʪʴ ʚʩʶ ʞʠʟʥʴ!» 
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ʬʘʨʤʘʮʠʷ, 5 ʢʫʨʩ, Ashirbay_saba@mail.ru 

 ʪʘʫץʩʘ ץʞᴅʥʝ ʜʝʥʩʘʫʣʳ ץʜʝʥʩʘʫʣʳ ץʘʤʜʳסʦפ ʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʐ.ɼ. ɼʞʘʢʝʪʘʝʚʘ, ˉ 1נ

ʢʘʬʝʜʨʘʩʳʥʳש ʘסʘ ʦץʳʪʫʰʳʩʳ, 

 .ʘʥʜʳ ʦʙʣʳʩʳסʘʨʘפ ,ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʘʥʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽסʘʨʘפ

 

ɾʆʃ-ʂᴆʃɯʂ ɾɸʈɸפɸʊʊɸʅʋʐʓʃʓפʊʓר ᴄʃɽʋʄɽʊʊɯʂ-ɻʀɻʀɽʅɸʃʓפ 

ʄᴄʉɽʃɽʃɽʈɯ ɾᴄʅɽ ʉɽɹɽʇʊɽʈɯ 

 

ɾʦʣ-ʢᴇʣʽʢ ʞʘʨʘץʘʪʪʘʥʫʰʳʣʳץ - ץʦסʘʤʜʳץ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫʜʳש ʝש ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʽʥʽש 

ʙʽʨʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʜװʥʠʝ ʞװʟʽ ʙʦʡʳʥʰʘ ᴇʣʽʤʥʽש ʞᴅʥʝ ʞʘʨʘץʘʪʪʘʥʫʰʳʣʳץʪʳש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʦʣ-ʢᴇʣʽʢ ʦץʠסʘʣʘʨʳʥʜʘ ʞʳʣ ʩʘʡʳʥ 1,2 ʤʠʣʣʠʦʥ ʘʜʘʤ ץʘʡʪʳʩ ʙʦʣʘʜʳ, ʘʣ 50 

ʤʠʣʣʠʦʥ ʟʘץʳʤ ʘʣʘʜʳ ʥʝʤʝʩʝ ʤװʛʝʜʝʢ ʙʦʣʳʧ ץʘʣʘʜʳ. ʆʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʞʦʣ-ʢᴇʣʽʢ 

ʦץʠסʘʣʘʨʳ ʙʘʣʘʣʘʨ ʞᴅʥʝ ʞʘʩʪʘʨʜʳש ᴇʣʽʤʜʝʨʽʥʽש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ʙʦʣʳʧ ʦʪʳʨ. ɾʘʨʘץʘʪʪʘʥʫʰʳʣʳץ 

ʪʝʢ ץʘʥʘ פʘʟʘץʩʘʥʜʘ ʝʤʝʩ, ʙװʢʽʣ ʜװʥʠʝʞװʟʽ ʙʦʡʳʥʰʘ ʤʘשʳʟʜʳ ʤʝʜʠʮʠʥʘʣʳץ-ᴅʣʝʫʤʝʪʪʽʢ 

ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. פʘʟʽʨʛʽ ʪʘשʜʘ ᴅʣʝʤ ʝʣʜʝʨʽʥʜʝ ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳ ʞʘʨʘץʘʪʪʘʥʫ ʤʝʥ ʭʘʣʳץʪʳש 

ᴇʣʽʤʽ ʩʝʙʝʧʪʝʨʽʥʽש ʽʰʽʥʜʝ װʰʽʥʰʽ ʦʨʳʥʜʳ ʘʣʳʧ ʦʪʳʨ. 

ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ: פʘʟʘץʩʪʘʥʜʘסʳ ʞʦʣ-ʢᴇʣʽʢ ʘʧʘʪʳʥʳש ʩʘʣʜʘʨʳʥʘʥ ʙʦʣסʘʥ ʩʳʨץʘʪʪʳʣʳץ ʧʝʥ 

ʞʘʨʘץʘʪʪʳʣʳץʪʳ ʟʝʨʪʪʝʧ, ʦʥʳש ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽʥ ʘʥʳץʪʘʫ. 

ᴄʜʽʩʽ: ᴄʜʝʙʠʝʪʧʝʥ ʰʦʣʫ ʞᴅʥʝ ᴅʜʝʙʠʝʪʪʽש ʤʘʪʝʨʠʘʣʳʥ ʩʘʨʘʣʘʫ. ʉʪʘʪʠʩʪʠʢʘʣʳץ ʘץʧʘʨʘʪʪʘʨʜʳ 

ᴇשʜʝʫ. 

ɿʝʨʪʪʝʫ ʙᴇʣʽʤʽ. פʘʨʘסʘʥʜʳ ץʘʣʘʩʳʥʜʘסʳ 2015 ʞʳʣסʳ ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳʥʳש ʩʪʘʪʠʩʪʠʢʘʩʳʥ 

ʩʘʨʘʣʘʡ ʢʝʣʝ ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽ ʘʥʳץʪʘʜʳץ. ʆʣʘʨ: ʞʳʣʜʘʤʜʳץ ʪᴅʨʪʽʙʽʥ ʩʘץʪʘʤʘʫ (2530), ʞʦʣ 

 ʳʪʫ ʝʨʝʞʝʣʝʨʽʥסʫ (1132), ʦʨʘסʨʽʩ ʞʦʣʳʥʘ ʰʳװʘʨʩʳ ʞץ ,ʟʫ (1147)ײʠʳʣʳʩʳʥʘʥ ᴇʪʫ ʝʨʝʞʝʣʝʨʽʥ ʙץ

ʙײʟʫ (1009). ʆʩʳ ʩʝʙʝʧʪʝʨʜʽש ʽʰʽʥʜʝʛʽ ʝש ʞʦסʘʨסʳ ʢᴇʨʩʝʪʽʢʽʰ ʞʳʣʜʘʤʜʳץ ʪᴅʨʪʽʙʽʥ ʩʘץʪʘʤʘʫ, 

ʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʟʘ ʪʘʧץʘʥ ʘʜʘʤʜʘʨ ʩʘʥʳ 813, ʞʘʨʘץʘʪ ʘʣסʘʥʜʘʨ ʩʘʥʳ 2895 ʞᴅʥʝ ʙʘʨʣʳץ ʞʦʣ 

ʢᴇʣʽʢ ʦץʠסʘʩʳʥʳ21,1% ש-ʥ ײץʨʘʧ ʦʪʳʨ. 

2012-2015 ʞʞ. ʘʨʘʣʳסʳʥʜʘ פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳʥʜʘ 3708 ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳ ʪʽʨʢʝʣʛʝʥ. ʆʩʳ 

ʞʳʣʜʘʨʜʳש ʽʰʽʥʜʝ 2014 ʞʳʣʳ ʝש ʢᴇʧ ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳ ʪʽʨʢʝʣʽʧ, ʦʥʜʘ 100000 ʘʜʘʤסʘ 

ʰʘץץʘʥʜʘ ʟʘʨʜʘʧ ʰʝʢʢʝʥʜʝʨ ʩʘʥʳ 110,7 ײץʨʘʡʜʳ. ɾʘʨʘץʘʪ ʘʣסʘʥʜʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳ 4513 ʘʜʘʤ, 

ʦʥʳש ʽʰʽʥʜʝ 2663 (59%) ʝʨ ʘʜʘʤ, 1850 (41%) ᴅʡʝʣ ʘʜʘʤ. 

2013 ʞʳʣʳ פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳʥʜʘ ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳʥʘʥ ʟʘʨʜʘʧ ʰʝʢʢʝʥʜʝʨʜʽש ʩʘʥʳ 1265 

ʘʜʘʤʜʳ ײץʨʘʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʝʨ ʘʜʘʤʜʘʨ ʩʘʥʳ 791 (62%), ʘʣ ᴅʡʝʣ ʘʜʘʤʜʘʨ ʩʘʥʳ 474 (38%) . 

 ʦʨʳʪʳʥʜʳ: ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ᴅʜʝʙʠʝʪʪʝʨ ʢᴇʟʜʝʨʽʥ ʪʘʣʜʘʫ, ʞʦʣ-ʢᴇʣʽʢפ

ʞʘʨʘץʘʪʪʘʥʫʰʳʣʳץʪʳש, ʩʦʥʳש ʽʰʽʥʜʝ ᴇʣʽʤ ʞʽʪʽʤʥʽש, ʙʽʟʜʽש ʝʣʽʤʽʟ װʰʽʥ ᴅʣʽ ᴇʟʝʢʪʽ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʪʽ. ɾʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳ ʙʽʟʜʽש ʤʝʤʣʝʢʝʪʪʝ ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳʥ ʙʘʩץʘ ʜʘ ʝʣʜʝʨʜʝʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ  ʞʳʣʜʘʥ-ʞʳʣסʘ ʢᴇʙʝʡʽʧ ʢʝʣʝ ʞʘʪʳʨ. 2015 ʞʳʣʳ ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳʥʘʥ ץʘʟʘ 

ʪʘʧץʘʥʜʘʨ ʩʘʥʳ 2014 ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1,5 ʝʩʝʛʝ ʘʟʘʡʜʳ. ɼʝʛʝʥʤʝʥ, ʦʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ 

ɽʫʨʦʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨʩʘץ, ʪʽʧʪʽ ʦʩʳ ʞʳʣʜʘʨʜʳש ʢᴇʨʩʝʪʢʽʰʽ ᴅʣʜʝ ץʘʡʜʘ ʞʦסʘʨʳ. 

ʄʳʩʘʣʳ: ױʣʳʙʨʠʪʘʥʠʷʜʘ 100 000 ʘʜʘʤסʘ ʰʘץץʘʥʜʘ 6,8 ʘʜʘʤʜʳ ײץʨʘʩʘ, ʘʣ פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ 
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ʙʦʡʳʥʰʘ 100 000 ʘʜʘʤסʘ ʰʘץץʘʥʜʘ 12,6 ʘʜʘʤʜʳ ײץʨʘʡʜʳ. ʊʝʢ פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ʙʦʡʳʥʰʘ 

ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳʥʘʥ ץʘʟʘ ʪʘʧץʘʥʜʘʨʜʳש ʩʘʥʳ ʙʘʨʣʳױ ץʣʳʙʨʠʪʘʥʠʷʜʘ ʞʦʣ-ʢᴇʣʽʢ ʦץʠסʘʩʳʥʘʥ 

  .ʩʘʥʳʥʘʥ ʝʢʽ ʝʩʝ ʢᴇʧ שʘʥʜʘʨʜʳץʘʟʘ ʪʘʧץ

 ʘʫʜʳץʙʘʡ ץʘʨʫ. ʊʝʭʥʠʢʘʣʳסʦʣʜʘʥʳʩʪʘʥ ʰʳץ ʩʳʥʳʩʪʘʨ: ɾʳʣʳ ʝʩʢʽʨʛʝʥ ʘʚʪʦʢᴇʣʽʢʪʝʨʜʽױ

ʞʳʣʳʥʘ ʝʢʽ ʨʝʪ ᴇʪʢʽʟʫ: ʢᴇʢʪʝʤ, ʢװʟ ʘʡʣʘʨʳ. ɸʚʪʦʢᴇʣʽʢ ʞװʨʛʽʟʫʰʽʩʽ ʢʫᴅʣʽʛʽʥ 24-25 ʞʘʩץʘ ײʟʘʨʪʫ.  

ɾʦʣ ʝʨʝʞʝʩʽʥ ʙײʟסʘʥʳ װʰʽʥ ʩʘʣʳʥʘʪʳʥ ʘʡʳʧʧײʣ ʢᴇʣʝʤʽʥ ײʣסʘʡʪʫ.  
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ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʝʡʪʠʥʛʘ 

ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʫʨʦʚʥʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʛʝʥʪʩʪʚʦʤ Bloomberg. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠʥʜʝʢʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ɻʦʩʫʜʘʨʩʪʚʦ ʢʦʦʨʜʠʥʠʨʫʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. ʋʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʘʩʩʤʦʪʨʝʪʴ ʦʙʱʝʧʨʠʥʷʪʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʚʳʙʦʨʢʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʛʝʥʪʩʪʚʦʤ Bloomberg ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʦʧʨʦʩʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ 2016 ʛʦʜʫ (The Most Efficient Health Care 2016). ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥ 

ʧʦʢʘʟʘʪʝʣʴ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʛʘʨʘʥʪʠʨʫʝʪ 

ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʩʦʟʜʘʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ.  
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ɺ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʳ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ, ʧʨʘʚʦʚʳʝ, ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʥʦʨʤʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʟʜʦʨʦʚʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ. 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ï ʵʪʦ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʧʦʜʜʝʨʞʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʞʠʟʥʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥ-

ʥʦʝ ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ; ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʠ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʚʩʝʭ 

ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ; ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʜʠʮʠʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ; ʚʥʝʜʨʝʥʠʝ  

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʝʢʪʦʨʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ; ʩʠʩʪʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʣʴʛʦʪ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ. ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʷʚʣʷʝʪʩʷ 

ʠʥʜʝʢʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʭʦʜʠʪ ʚ ʨʘʩʯʝʪ ʠʥʜʝʢʩʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʡ ʢʨʦʤʝ ʠʥʜʝʢʩʘ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʜʦʨʦʚʴʷ ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ 

ʪʘʢʠʝ ʠʥʜʝʢʩʳ ʢʘʢ: ʠʥʜʝʢʩ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʜʝʢʩ ʚʘʣʦʚʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ, ʠʥʜʝʢʩ 

ʛʝʥʜʝʨʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ, ʠʥʜʝʢʩ ʤʥʦʛʦʤʝʨʥʦʡ ʙʝʜʥʦʩʪʠ ʠ ʠʥʜʝʢʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʩ ʫʯʸʪʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ. 

ʃʠʜʝʨʘʤʠ ʨʝʡʪʠʥʛʘʤʠ ʧʦ ʫʨʦʚʥʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʩʪʘʣʠ ɻʦʥʢʦʥʛ (1-ʝ ʤʝʩʪʦ), ʗʧʦʥʠʷ 

(2-ʝ), ʐʚʝʡʮʘʨʠʷ (3-ʝ), ʀʩʧʘʥʠʷ (4-ʝ) ʠ ʀʪʘʣʠʷ (5-ʝ) (ʪʘʙʣ. 1.) [1].  

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʡʪʠʥʛ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʫʨʦʚʥʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ  

 

ʄʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʉʪʨʘʥʘ ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʛʦʜʳ 

1. ɻʦʥʢʦʥʛ 83,98 

2. ʗʧʦʥʠʷ 83,59 

3. ʐʚʝʡʮʘʨʠʷ 82,85 

4. ʀʩʧʘʥʠʷ  83,80 

5. ʀʪʘʣʠʷ  82,69 

6. ʉʠʥʛʘʧʫʨ 82,65 

7. ʌʨʘʥʮʠʷ 82,37 

8. ɸʚʩʪʨʘʣʠʷ  82,25 

9. ʊʘʡʚʘʥʴ 80,20 

10. ʖʞʥʘʷ ʂʦʨʝʷ 82,16 

 

ɺ ʵʪʠʭ ʩʪʨʘʥʘʭ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚʳʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʨʝʜʩʪʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʞʠʟʥʠ. ʅʘʧʨʠʤʝʨ, ʩʪʦʠʤʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʚ ɻʦʥʢʦʥʛʝ ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ -$ 2,021, ʜʦʣʷ ʨʘʩʭʦʜʦʚ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ - 5,4% ʦʪ ɺɺʇ. ʅʘ ʧʦʩʣʝʜʥʠʭ ʤʝʩʪʘʭ 

ʦʢʘʟʘʣʠʩʴ ɸʚʩʪʨʘʣʠʷ - 82,25 ʛʦʜʘ (8-ʝ ʤʝʩʪʦ), ʊʘʡʚʘʥʴ - 80,20 (9-ʝ) ʠ ʖʞʥʘʷ ʂʦʨʝʷ - 82,16 (10-ʝ).   

ɺʳʚʦʜ.r ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʫʨʦʚʝʥʴ ʞʠʟʥʠ, ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ. 
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National University of Pharmacy, Kharkov, Ukraine 

ASSESSMENT OF EFFICIENCY OF HEALTH CARE  

The paper considers the major objective of health. The results of the world ranking by level of life expectancy, 

conducted by the Agency Bloomberg. It is established that a high standard of living of the population will 

contribute to a quality healthcare system.  
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ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ, ʛ.ʐʳʤʢʝʥʪ,ʂʘʟʘʭʩʪʘʥ 

 

ʈʆʃʔ ʃʀɼɽʈʉʂʀʍ ʂɸʏɽʉʊɺ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ 

ʂʆʄʇɽʊɽʅʎʀʀ ʉʊʋɼɽʅʊʆɺ-ʄɽɼʀʂʆɺ 

 

ʈɽɿʖʄɽ 

ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʦʣʴʶ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ.  

 

ʃʠʜʝʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ,ʩʪʫʜʝʥʪʳ-ʤʝʜʠʢʠ,ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ.  

ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʤʥʦʛʠʭ ʠʥʪʝʨʝʩʦʚʘʣ ʚʦʧʨʦʩ ï ʧʦʯʝʤʫ ʦʜʥʠʤ ʣʝʛʢʦ ʫʜʘʝʪʩʷ ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʠ 

ʤʥʝʥʠʷ ʚ ʩʧʦʨʝ, ʚʝʩʪʠ ʟʘ ʩʦʙʦʡ ʣʶʜʝʡ, ʧʦʣʴʟʦʚʘʪʴʩʷ ʘʚʪʦʨʠʪʝʪʦʤ ʚ ʦʙʱʝʩʪʚʝ, ʘ ʜʨʫʛʠʤ ʚʩʝʛʜʘ 

ʧʨʠʭʦʜʠʪʩʷ ʙʳʪʴ ʚʝʜʦʤʳʤʠ? ɺ ʯʝʤ ʩʝʢʨʝʪ ʣʠʜʝʨʘ? ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ 

ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ?  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩ ʣʠʜʝʨʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʜʝʪ 

ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ,ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʝ. 

ʀʟʤʝʥʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʘʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʳʪʴ ʛʦʪʦʚʳʤʠ 

ʩʘʤʦʧʨʝʟʝʥʪʦʚʘʪʴ ʩʚʦʠ ʣʠʯʥʳʝ ʠ ʜʝʣʦʚʳʝ ʢʘʯʝʩʪʚʘ. ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʶ  ʥʫʞʥʳ ʢʦʤʧʝʪʝʥʪʥʳʝ ʠ 

ʘʢʪʠʚʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʩʧʦʩʦʙʥʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʷ, ʫʤʝʶʱʠʝ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʷʪʴ ʮʝʣʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ,ʪ.ʝ. ʧʨʦʷʚʣʝʥʠʝ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ. ʃʠʜʝʨʩʪʚʦ ð ʵʪʦ 

ʧʦʪʝʥʮʠʘʣ, ʠʤʝʶʱʠʡʩʷ ʫ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʣʠʜʝʨʩʪʚʘ ʫ ʩʪʫʜʝʥʪʦʚ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʦʬʠʣʷ ʦʪʚʦʜʠʪʩʷ ʨʘʩʰʠʨʝʥʠʶ ʩʦʟʥʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʚʠʚʘʶʱʠʭ ʪʝʭʥʠʢ, ʩʧʦʩʦʙʥʦʩʪʝʡ. ʉʣʦʞʥʦʩʪʴ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʧʨʦʩ ʘʜʝʢʚʘʪʥʦʡ 

ʩʘʤʦʦʮʝʥʢʠ ʠ ʦʮʝʥʢʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ, ʯʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ: ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ ʦʙʣʘʜʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ ʧʦ ʩʘʤʦʧʦʟʥʘʥʠʶ, ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, 

ʧʨʝʧʦʜʘʚʘʥʠʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʣʠʯʥʦʩʪʷʤʠ, ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʚ ʚʦʧʨʦʩʘʭ ʧʩʠʭʦʣʦʛʠʠ, 

ʧʩʠʭʦʘʥʘʣʠʟʘ ʧʫʪʝʤ ʤʦʪʠʚʠʨʦʚʘʥʠʷ, ʪʨʝʥʠʥʛʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. ʇʨʦʙʣʝʤʳ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʘʢʪʫʘʣʴʥʳ ʩʝʡʯʘʩ ʢʘʢ ʥʠʢʦʛʜʘ, ʪʘʢ ʢʘʢ ʩʘʤʳʡ ʚʘʞʥʳʡ ʚʦʧʨʦʩ, ʢʘʩʘʶʱʠʡʩʷ ʚʨʘʯʝʡ 

ʫʧʨʘʚʣʷʶʱʠʭ ʜʦʣʞʥʦʩʪʝʡ - ʵʪʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.[2] 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ  ʠʟʫʯʝʥʠʝ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ 

ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʣʠʷʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʥʘ 

ʧʨʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʚ ʫʯʝʙʥʦʤ ʢʦʣʣʝʢʪʠʚʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʙʦʩʥʦʚʘʥʠʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ: ʧʨʝʧʦʜʘʚʘʥʠʝ ʣʠʯʥʦʩʪʷʤʠ, ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʚ ʚʦʧʨʦʩʘʭ ʧʩʠʭʦʣʦʛʠʠ, 

ʧʩʠʭʦʘʥʘʣʠʟʘ, ʜʠʩʮʠʧʣʠʥʳ çʃʠʜʝʨʩʢʠʝ  ʩʧʦʩʦʙʥʦʩʪʠè ʚ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʨʫʢʦʚʦʜʷʱʠʭ 

ʜʦʣʞʥʦʩʪʝʡ.   
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ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʳ ʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʩʣʝʜʫʶʱʠʝ: 

ɺʳʷʚʠʪʴ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʩʬʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʳʷʩʥʠʪʴ ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʜʝʨʥʦʛʦ 

ʘʩʧʝʢʪʘ ʠ  ʚʣʠʷʥʠʷ çʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳè (çʜʝʨʝʚʝʥʩʢʦʡè ʠʣʠ çʛʦʨʦʜʩʢʦʡè) ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʣʠʜʝʨʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ . 

ʆʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʃʠʜʝʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠè ʜʦʣʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʚ ʚʦʧʨʦʩʘʭ ʧʩʠʭʦʣʦʛʠʠ, ʧʩʠʭʦʘʥʘʣʠʟʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʩʪʘʣʠ ʪʝʩʪʳ-

ʦʧʨʦʩʥʠʢʠ, ʟʘʧʦʣʥʝʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ. ɸʥʢʝʪʘ ʩʦʩʪʦʷʣʘ ʠʟ 

ʜʚʫʭ ʙʣʦʢʦʚ: I ʙʣʦʢ ð ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʨʝʩʧʦʥʜʝʥʪʘʭ (ʧʦʣ, çʩʦʮʠʘʣʴʥʘʷ ʩʨʝʜʘè (ʧʦʩʪʦʷʥʥʦʝ 

ʤʝʩʪʦ ʧʨʦʞʠʚʘʥʠʷ), ʫʯʘʩʪʠʝ ʚʦ ʚʥʝʫʯʝʙʥʳʭ ʦʙʲʝʜʠʥʝʥʠʷʭ); II ʙʣʦʢ ð ʪʝʩʪ-ʦʧʨʦʩʥʠʢ çʃʠʜʝʨè 

ʉ. ʂʘʩʴʷʥʦʚʘ. 

ɺ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʤ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 60 ʩʪʫʜʝʥʪʦʚ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ, 2 ʢʫʨʩʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ: ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʠ ʧʨʦʚʝʜʝʥʥʳʡ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ ʧʦʢʘʟʘʣʠ,ʯʪʦ: 1) ʧʦ 

ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʨʦʰʝʥʥʳʭ ʠʟ  60 ʩʪʫʜʝʥʪʦʚ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʩʨʝʜʥʠʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 60%; 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ-ʫ 28,3%;ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ-ʫ 8,3% ʠ ʩʢʣʦʥʥʦʩʪʴ ʢ ʜʠʢʪʘʪʫ ʠʤʝʶʪ 3,3% 

ʩʪʫʜʝʥʪʦʚ. 2) ʇʦ ʧʨʦʷʚʣʝʥʠʶ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʜʝʨʥʦʛʦ 

ʘʩʧʝʢʪʘ ʚʳʷʩʥʠʣʦʩʴ ʯʪʦ  ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʫ ʶʥʦʰʝʡ ʚʳʰʝ, 

ʯʝʤ ʫ ʜʝʚʫʰʝʢ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ ʜʝʚʫʰʝʢ ʠ 

ʶʥʦʰʝʡ, ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʤʦʪʠʚʘʮʠʠ.3)  ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʜʠʣʦʩʴ, ʯʪʦ ʩʪʫʜʝʥʪʳ, 

ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʛʦʨʦʜʝ, ʦʙʣʘʜʘʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʣʠʜʝʨʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ, ʧʨʠʝʭʘʚʰʠʤʠ ʠʟ ʧʝʨʠʬʝʨʠʠ ʛʦʨʦʜʘ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʛʨʫʧʧʝ 

ʩʪʫʜʝʥʪʦʚ, ʞʠʚʫʱʠʭ ʚ ʛʦʨʦʜʝ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʨʘʚʝʥ 32 

ʙʘʣʣʘʤ, ʘ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʝʭʘʚʰʠʭ ʠʟ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʨʘʚʝʥ 27 ʙʘʣʣʘʤ.  ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ʣʶʜʠ ʥʝ ʩʧʦʩʦʙʥʳ ʙʳʪʴ 

ʭʦʨʦʰʠʤʠ ʣʠʜʝʨʘʤʠ - ʵʪʦ ʥʝʜʦʩʪʘʪʦʢ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ. ɼʘʞʝ ʦʙʣʘʜʘʷ ʟʘʜʘʪʢʘʤʠ ʣʠʜʝʨʘ 

ʥʝʣʴʟʷ ʠʤ ʩʪʘʪʴ, ʝʩʣʠ ʪʳ ʥʝ ʫʚʝʨʝʥ ʚ ʩʝʙʝ ʠ ʚ ʪʦʤ, ʯʪʦ ʪʝʙʷ ʧʦʩʣʫʰʘʶʪ ʜʨʫʛʠʝ ʠ ʧʦʡʤʫʪ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʥʘ ʟʘʥʷʪʠʷʭ ʪʘʢʠʝ ʫʩʣʦʚʠʷ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʩʣʘʙʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʣʠʜʝʨʘ, ʤʦʛʣʠ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ.     

 ɺʳʚʦʜʳ: ʀʪʘʢ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʠʡ: 

1. ʉʦʟʜʘʥʠʝ ʢʦʣʣʝʢʪʠʚʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ. 2. ʉʧʝʮʠʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ,ʥʘʧʦʣʥʝʥʥʘʷ 

ʦʩʦʙʳʤ ʩʦʜʝʨʞʘʥʠʝʤ,ʤʦʪʠʚʘʤʠ ʠ ʮʝʣʷʤʠ . 3. ʃʠʯʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʛʣʘʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ, ʵʨʫʜʠʮʠʷ, ʣʠʯʥʦʝ ʤʘʩʪʝʨʩʪʚʦ, ʪʚʦʨʯʝʩʪʚʦ ʚ ʨʘʙʦʪʝ.  

4. ʇʨʠʤʝʥʝʥʠʝ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʚʳʷʚʣʷʪʴ ʥʘʣʠʯʠʝ 

ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʫ ʩʪʫʜʝʥʪʦʚ, ʫʧʨʘʚʣʷʪʴ ʠʭ ʨʘʟʚʠʪʠʝʤ, ʦʧʨʝʜʝʣʷʪʴ ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʚʦʟʤʦʞʥʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩ ʫʯʝʪʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.[3],[1] 

ʊʘʢʞʝ, ʦʙʦʩʥʦʚʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʧʦʜʘʚʘʥʠʝ ʧʨʝʜʤʝʪʘ çʣʠʜʝʨʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠè ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʚ ʚʦʧʨʦʩʘʭ ʧʩʠʭʦʣʦʛʠʠ. 
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