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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʘʥʪʠʩʪʨʝʩʩʦʚʦʡ ʪʝʨʘʧʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʟ-

ʢʠʤ ʦʙʦʩʪʨʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ. ʬʘʢʪʦʨʦʚ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʟʘ 2020 ʛʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʥʝʨʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʚʩʧʳʰʢʠ COVID-19 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʤʝʶʱʠʤʠʩʷ ʜʘʥ-

ʥʳʤʠ ʜʦ ʥʘʯʘʣʘ ʵʧʠʜʝʤʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʠʩʢʫ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦ-

ʧʘʩʥʳʭ ʩʨʝʜʩʪʚ ʣʝʯʝʥʠʷ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʩʪʨʝʩʩ-

ʧʨʦʪʝʢʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʡ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʚ ʪʝʩʪʝ ʇʦʨ-

ʩʦʣʪʘ ʥʘ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʤ ʢʣʝʪʦʯʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʧʨʠʚʦʜʠʪ ʢ ʜʦʟʦʟʘʚʠʩʠʤʦʤʫ ʢʫʧʠʨʦʚʘʥʠʶ ʧʨʦʷʚʣʝʥʠʡ ʩʪʨʝʩʩ-ʨʝʘʢʮʠʡ ʚ ʤʦʜʝʣʠ ʦʪʯʘʷʥʥʦʛʦ ʧʦʚʝ-

ʜʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ. ʊʘʢ, ʚʚʝʜʝʥʠʝ ʙʠʦʤʘʪʝʨʠʘʣʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 4,28Ā10
8
/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘ-

ʱʝʥʠʶ ʜʣʠʪʝʣʴʥʦʩʪʠ ʬʘʟʳ ʦʪʯʘʷʥʠʷ ʞʠʚʦʪʥʳʭ ʚ 2 ʨʘʟʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʷʚʣʝʥʠʠ ʚʳʨʘʞʝʥʥʦʛʦ 

ʩʪʨʝʩʩ-ʧʨʦʪʝʢʪʦʨʥʦʛʦ ʵʬʬʝʢʪʘ.  ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʜʦʟʠʨʦʚʢʘ 8,57Ā10
7 
ʷʚʠʣʘʩʴ ʤʘʣʦʵʬʬʝʢ-

ʪʠʚʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʠʦʜ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʦʡ. ʂʦʥʮʝʥʪʨʘʮʠʷ 8,57Ā10
8
 ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʟʙʳʪʦʯʥʦʡ ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʘʪʴ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʧʦʩʢʦʣʴʢʫ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ ʦʢʘʟʘʣʦʩʴ ʤʝʥʴʰʠʤ, ʯʝʤ ʚ ʛʨʫʧʧʝ, ʧʦʣʫʯʠʚʰʝʡ 

4,28Ā10
8
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ʢʣʝʪʢʘʤʠ ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʡ ʢʨʦʚʠ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʤʝʞʜʫ
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Abstract. The relevance of developing new approaches to anti-stress therapy is determined by the sharp 

aggravation of socio-economic, political, epidemiological and other factors of modern society. According to data 

for 2020, the prevalence of certain nervous disorders and diseases increased significantly during the COVID-19 

outbreak compared to the available data before the start of the epidemic, which makes research to find new ef-

fective and safe treatments for neuropsychiatric diseases relevant. The aim: to evaluate the stress-protective ef-

fect of human umbilical-placental blood mononuclear cells in the Porsolt test on warm-blooded animals. Results. 

The administration of cellular material into animals leads to a dose-dependent relief of manifestations of stress 

reactions in the model of desperate behavior in animals. Thus, the administration of biomaterial at a concentra-

tion of 4.28Ā108/kg of body weight led to a reduction in the duration of the desperation phase of animals by 2 

times, which indicates the manifestation of a pronounced stress-protective effect. The dosage of 8.57Ā107 used in 

the first group was ineffective, since the period of immobilization in experimental animals increased compared 

to the control group. The concentration of 8.57Ā108 may be excessive for the immune system and reduce the pos-
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itive effect, since the protective effect was less than in the group that received 4.28Ā108/kg of cells. Accordingly, 

the optimal range of concentrations for stress-protective action by cord-placental blood cells can be determined 

between 4.28Ā108 and 8.57Ā108/kg, which requires further research. 

Keywords: despair behavior, depression, mononuclear blood cells, Porsolt test, stress. 

 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʘʥʪʠʩʪʨʝʩʩʦʚʦʡ ʪʝʨʘʧʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʟ-

ʢʠʤ ʦʙʦʩʪʨʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ. ʬʘʢʪʦʨʦʚ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʤʝʪʠʪʴ ʙʦʝʚʳʝ ʜʝʡʩʪʚʠʷ ʠ COVID-19. ʉʦʛʣʘʩ-

ʥʦ ʜʘʥʥʳʤ ʟʘ 2020 ʛʦʜ (Nochaiwong S, et al., 2021) ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʥʝʨʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ 32 ʩʪʨʘʥʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʚʩʧʳʰʢʠ COVID-19 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʤʝʶ-

ʱʠʤʠʩʷ ʜʘʥʥʳʤʠ ʜʦ ʥʘʯʘʣʘ ʵʧʠʜʝʤʠʠ (ʜʝʧʨʝʩʩʠʷ - 28,0%; ʙʝʩʧʦʢʦʡʩʪʚʦ - 26,9%; ʩʠʤʧʪʦʤʳ ʧʦʩʪʪʨʘʚʤʘ-

ʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ - 24,1%; ʩʪʨʝʩʩ - 36,5%; ʠ ʜʨ.) [4, 5]. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʝʧʨʝʩʩʠʷ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʦ ʚʩʸʤ ʤʠʨʝ, ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ [6]. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʤʥʝʥʠʷ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʩ ʪʷʞʝʣʳʤʠ ʬʦʨʤʘʤʠ ʟʘʙʦʣʝ-

ʚʘʥʠʷ. ɸʥʪʠʜʝʧʨʝʩʩʘʥʪʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʟʥʘʯʘʝʤʳʭ ʣʝʢʘʨʩʪʚ, ʥʘʧʨʠʤʝʨ, ʚ 2018 

ʛʦʜʫ ʙʳʣʦ ʚʳʧʠʩʘʥʦ 70 ʤʠʣʣʠʦʥʦʚ ʨʝʮʝʧʪʦʚ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʫʜʚʦʠʣʦ ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʦʜʥʦ ʜʝʩʷ-

ʪʠʣʝʪʠʝ [3]. ʂʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʨʦʩʪ ʯʠʩʣʘ ʥʘʟʥʘʯʝʥʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ ʢʫʨʩʦʤ ʣʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 6 ʤʝʩʷʮʝʚ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʪʝʨʘʧʠʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʝʮʠʜʠʚʘ ʦʪ 6 

ʤʝʩʷʮʝʚ ʠ ʙʦʣʝʝ. ʆʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʨʘʧʠʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʩʝ ʝʱʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ, ʘ ʧʦʷʚʣʝʥʠʝ ʥʘ ʨʳʥʢʝ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ ʚʚʠʜʫ ʚʳ-

ʩʦʢʦʡ ʩʣʦʞʥʦʩʪʠ ʠʭ ʠʟʫʯʝʥʠʷ [3]. ɺ ʨʘʙʦʪʝ (Ramic E, Prasko S ʠ ʜʨ.) ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʪʘʢʠʭ ʥʝʛʘʪʠʚ-

ʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ: ʫʪʦʤʣʷʝʤʦʩʪʴ ʫ 45% ʦʙʩʣʝʜʫʝʤʳʭ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ (24%), ʛʠʧʦʪʝʥ-

ʟʠʷ (15%), ʛʦʣʦʚʥʘʷ ʙʦʣʴ (34%) ʠ ʥʝʯʝʪʢʦʩʪʴ ʟʨʝʥʠʷ (22%) [7]. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʷʜ ʥʝʞʝʣʘ-

ʪʝʣʴʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ: ʩʦʥʣʠʚʦʩʪʴ, ʫʚʝʣʠʯʝʥʠʝ ʚʝʩʘ, ʙʝʩʩʦʥʥʠʮʘ, ʙʝʩʧʦʢʦʡʩʪʚʦ, ʩʫʭʦʩʪʴ ʚʦ ʨʪʫ, 

ʪʦʰʥʦʪʘ, ʩʳʧʴ, ʪʨʝʤʦʨ, ʘʩʪʝʥʠʷ, ʥʝʜʦʤʦʛʘʥʠʝ ʠ ʜʨ. ɺ ʨʘʙʦʪʝ (Bansal N, et al., 2022) ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ ʚʳʟʳʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʠ ʤʝʪʘʙʦʣʠ-

ʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʍʦʪʷ ʣʝʢʘʨʩʪʚʘ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʧʨʝʧʘʨʘʪʘʤʠ ʚʳʙʦʨʘ ʧʨʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʦ-

ʩʪʦʷʥʠʷʭ, ʦʥʠ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ, ʩʦʮʠʘʣʴʥʳʭ ʬʦʙʠʷʭ, 

ʧʘʥʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ, ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʪʨʝʚʦʞʥʦʤ ʨʘʩʩʪʨʦʡʩʪʚʝ ʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʩʪʨʝʩʩʦ-

ʚʦʤ ʨʘʩʩʪʨʦʡʩʪʚʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʬʫʥʢʮʠʡ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉ ʚʩʪʫʧʣʝʥʠʝʤ ʚ ʩʠʣʫ ʌɿ çʆ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʢʣʝʪʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭè (ˉ 180-ʌɿ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦʟʤʦʞʥʘ ʨʘʟʨʘʙʦʪʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ ï ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʢʣʝʪʦʯʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ ʧʨʠʤʝʥʝʥʠʠ ʢʣʝʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʨʘʚʤ, ʣʸʛʦʯʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ, ʟʘʙʦʣʝʚʘʥʠʡ ʵʥʜʦʢʨʠʥʥʦʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʰʠ-

ʟʦʬʨʝʥʠʠ, ʥʘʨʫʰʝʥʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʜʨ. [1, 2, 8]. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʠʟʫʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ (ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ) ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʩʪʨʝʩʩ-ʧʨʦʪʝʢʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ ʧʫʧʦʚʠʥʥʦ-

ʧʣʘʮʝʥʪʘʨʥʦʡ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʚ ʪʝʩʪʝ ʇʦʨʩʦʣʪʘ ʥʘ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 24 ʣʘʙʦ-

ʨʘʪʦʨʥʳʭ ʛʠʙʨʠʜʥʳʭ ʤʳʰʘʭ (F1(CBAxC57B2/6)) ʚ ʚʦʟʨʘʩʪʝ 10 ʥʝʜʝʣʴ. ɻʨʳʟʫʥʳ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʩʦ ʩʚʦʙʦʜʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʚʦʜʝ ʠ ʧʠʱʝ. ʈʘʙʦʪʘ ʩ ʞʠʚʦʪʥʳʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʨʫʢʦʚʦʜʩʪʚʝ NationalResearchCouncil, 

2011 ʠ ɻʆʉʊ ʈ53434-2009 çʇʨʠʥʮʠʧʳ ʥʘʜʣʝʞʘʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠè. ɿʘ 30 ʜʥʝʡ ʜʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʩʘʤʮʘʤ ʤʳʰʘʤ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʚʝʥʥʦ ʢʦʥʮʝʥʪʨʘʪ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʨʘʥʦʡ ʢʨʦ-

ʚʠ ʚ ʜʦʟʠʨʦʚʢʘʭ: 8,57Ā10
7
(ʆʧ 1), 4,28Ā10
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(ʆʧ 2), 8,57Ā10
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(ʆʧ 3) ʥʘ ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʂʦʥʪʨʦʣʴʥʳʤ ʞʠʚʦʪ-

ʥʳʤ (ʂ) ʚʚʦʜʠʣʠ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʨʝʜʫ ʚ ʪʦʤ ʞʝ ʦʙʲʝʤʝ, ʯʪʦ ʠ ʦʧʳʪʥʳʤ ʞʠʚʦʪʥʳʤ (2,5 % ʘʣʴʙʫʤʠʥ, 5 % 

ʨʝʦʧʦʣʠʛʣʶʢʠʥ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ). ɼʣʷ ʦʮʝʥʢʠ ʩʪʨʝʩʩ-ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ ʇʦʨʩʦʣʪʘ. ʋʩʪʘʥʦʚʢʘ ʜʘʥʥʦʛʦ ʪʝʩʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʟʨʘʯʥʳʡ ʮʠʣʠʥʜʨ ʠʟ ʩʪʝʢʣʘ 

ʚʳʩʦʪʦʡ 25 ʩʤ ʠ ʜʠʘʤʝʪʨʦʤ 10 ʩʤ, ʥʘʧʦʣʥʝʥʥʳʝ ʥʘ 15 ʩʤ ʚʦʜʦʡ. ʎʠʣʠʥʜʨ ʟʘʧʦʣʥʷʣʠ ʚʦʜʦʡ ʩ ʪʝʤʧʝʨʘʪʫ-

ʨʦʡ 30,0Ñ0,1Áʉ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ï 6 ʤʠʥʫʪ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʦʩʫʱʝʩʪʚ-

ʣʷʣʘʩʴ ʚʠʜʝʦʩʲʝʤʢʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʞʠʚʦʪʥʦʛʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʠʤʤʦʙʠʣʠʟʘʮʠʠ (ʩ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʦʟʦ-ʟʘʚʠʩʠʤʦʝ ʩʥʠʞʝʥʠʝ 

ʚʨʝʤʝʥʠ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʪʝʩʪʝ ʇʦʨʩʦʣʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʨʝʩʩ-

ʧʨʦʪʝʢʪʦʨʥʦʤ ʵʬʬʝʢʪʝ ʢʦʥʮʝʥʪʨʘʪʘ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ (ʪʘʙʣ. 1).  

 




