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ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ï ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ʕʪʠ ʬʘʢʪʦʨʳ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʚ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʠ, ʛʜʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʯʝʣʦʚʝʢ ʧʨʦʚʦʜʠʪ ʚ ʧʦ-

ʤʝʱʝʥʠʷʭ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʛʘʟʦʧʦʛʣʦʪʠʪʝʣʴʥʳʭ ʠ ʪʨʘʥʩʧʠʨʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ 

ʢʦʤʥʘʪʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʮʝʣʴʶ ʥʦʨʤʘʣʠʟʘʮʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ 

ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɿʘʤʝʨʳ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞ-

ʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ) ʧʨʦʚʦʜʠʣʠ ʚʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʀʟʫʯʝʥʠʝ ʛʘʟʦʧʦʛʣʦʪʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʟʘʤʢʥʫʪʳʭ ʙʦʢʩʦʚ. ɺʦ ʚʩʝ ʢʘʤʝʨʳ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʘʩʧʠʨʘ-

ʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦʜʘʯʘ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10% ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 

0,011 ʜʦ 0,03 ʤʛ/ʤ
3
 (1,1-3,0 ʇɼʂ). ʂʦʥʮʝʥʪʨʘʮʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʢʘʤʝʨʝ ʠʟʤʝʨʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʛʦ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ ɻɸʅʂ-4. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʭ ʤʝʪʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʦʚ STATISTICA-10.0 ʠ Microsoft Excel, ʧʨʠʤʝʥʷʣʩʷ ʜʠʩʧʝʨʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ANOVA. ʂʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʥʫʣʝʚʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ (ʨ) ʧʨʠʥʠʤʘʣʠ ʨʘʚ-

ʥʳʤ 0,001. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʘ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ 

ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʪʨʘʥʩʧʠʨʠʨʫʱʠʭ ʠ ʛʘʟʦʧʦʛʣʦʪʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʪʫʨʥʦʛʦ ʠ ʣʘʙʦʨʘʪʦʨʥʦ-

ʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʚʦʟʜʫʭʝ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ ʜʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʝʜʝʣʘ. ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦ-

ʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʛʘʟʦʧʦʛʣʦʪʠʪʝʣʴʥʳʝ ʠ ʪʨʘʥʩʧʠʨʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʝʥʠʡ ʚ ʯʘʩʪʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ, ʢʘʢ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʘʷ ʬʦʨʤʘ ʢ ʤʝʨʦʧʨʠʷʪʠʷʤ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʕʪʠʢʘ. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʦʜʦʙʨʝʥʳ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ 

ʌɹʋʅ çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʅʀʀ ʛʠʛʠʝʥʳè ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ (ʧʨʦʪʦʢʦʣ ˉ 2 ʦʪ 29.04.2022). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʬʦʨʤʘʣʴʜʝʛʠʜ, ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʪʨʘʥʩʧʠ-

ʨʠʨʫʶʱʠʝ ʠ ʛʘʟʦʧʦʛʣʦʪʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʦʤʥʘʪʥʳʝ ʨʘʩʪʝʥʠʷ. 
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Abstract. Introduction. The chemical composition of the air, humidity, temperature, and microbiological 

contamination have a significant impact on human health, especially in Siberia, where people spend most of their 

time indoors.Purpose of the study is to investigate the gas-absorbing and transpiring properties of indoor plants 

to help normalise the chemical composition and relative humidity of air in enclosed spaces. Materials and 

methods. Microclimate parameters (such as relative humidity and temperature) were measured in all study group 

rooms using established control and measuring equipment. The gas-absorbing properties of plants were tested 

under laboratory conditions using the closed box method. A 10% aqueous solution of formaldehyde at concen-

trations of 0.011 to 0.03 mg/mį (1.1-3.0 MAC) was introduced into all chambers via an inhalation aspirator. 

Formaldehyde concentration was measured using a GANK-4 universal gas analyzer. Statistical analysis was 

conducted using parametric methods in STATISTICA-10.0 and Microsoft Excel, employing ANOVA for variance 

analysis. A critical significance level (p) of 0.001 was used for the null statistical hypothesis. Results of the 
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study. The study identified a group of plants with newly discovered transpiration and gas absorption properties. 

The number of plants required to optimise the microclimate and reduce formaldehyde concentration to normative 

limits in enclosed spaces was determined through field and laboratory experiments. Conclusion. The research 

demonstrated that the gas-absorbing and transpiring properties of plants can only be considered as a supplemen-

tary measure for improving air quality, complementing standard sanitary and hygienic interventions. Ethics. The 

study materials were reviewed and approved by the local ethics committee of the Federal Budgetary Institution 

of Science "Novosibirsk Research Institute of Hygiene" of Rospotrebnadzor (Protocol No. 2 from 29.04.2022). 

Keywords: relative air humidity, formaldehyde, air quality, transpiration and gas absorption properties, 

indoor plants. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ ʩʪʘʣʘ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʝʱʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʇʦʩʢʦʣʴʢʫ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ʯʝ-

ʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʦʢʦʣʦ 80 % ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ, ʪʦ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝ ʤʝʥʝʝ ʘʢ-

ʪʫʘʣʴʥʦʡ, ʯʝʤ ʧʨʦʙʣʝʤʫ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʛʦʨʦʜʦʚ [4]. 

ɼʝʪʩʢʘʷ ʧʦʧʫʣʷʮʠʷ, ʚ ʩʠʣʫ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʚʳʩʦʢʦʡ ʣʘ-

ʙʠʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ, ʷʚʣʷʝʪʩʷ ʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ, ʢʦʪʦʨʘʷ ʥʘʠʙʦʣʝʝ 

ʦʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʩʧʦʩʦʙʥʳʭ ʚʳʟʚʘʪʴ ʜʝʩ-

ʪʘʙʠʣʠʟʘʮʠʶ ʚ ʜʝʪʩʢʦʤ ʦʨʛʘʥʠʟʤʝ [3]. 

ʌʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ, ʤʦʛʫʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚ ʜʝʪʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʂ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚʦ ʚʣʠʷʥʠʠ ʥʘ ʚʦʟʜʫʭ ʜʝʪʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʪʥʦʩʷʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʥʦʨʤʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʘʥʇʠʅʦʤ 1.2.3685-21 çɻʠ-

ʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷè
1
.  ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚʣʠʷʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚ ʦʪʦʧʠʪʝʣʥɹʳʡ 

ʩʝʟʦʥ.  

ɺ ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʠʛʨʦʚʳʭ ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ +25
0
ʉ ʠ ʚʳʰʝ, ʘ 

ʚʣʘʞʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ 25%. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʨʝʤʷ ʧʨʦʚʝʪʨʠʚʘʥʠʷ (ʦʛʨʘʥʠʯʝʥʦ 

ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ çʩʢʚʦʟʥʦʝè ʧʨʦʚʝʪʨʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʦʪʩʫʪʩʪ-

ʚʠʠ ʜʝʪʝʡ ʚ ʧʦʤʝʱʝʥʠʠ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. 

ʉʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ: ʧʨʠ ʚʳ-

ʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, çʩʢʫʯʝʥʥʦʩʪʠè ʣʶʜʝʡ, ʦʪʩʫʪʩʪʚʠʠ ʩʤʝʥʷʝʤʦʩʪʠ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʣʝʛʢʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʶʪʩʷ ʠʥʬʝʢʮʠʠ, ʧʝʨʝʜʘʶʱʠʝʩʷ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ ʧʫʪʝʤ: ʛʨʠʧʧ, ʘʜʝʥʦʚʠʨʫʩʳ, ʚʝʪʨʷʥʘʷ ʦʩʧʘ, ʢʦʨʴ, 

ʢʦʢʣʶʰ ʠ ʜʨ. [3,4,8]. 

ʅʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʦʩʪʨʝʥʠʶ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ 

ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ (ʩʚʷʟʘʥ ʩ ʥʘʨʫʰʝʥʠʝʤ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʢʦʞʠ). ʂʨʦʤʝ ʪʦʛʦ, ʥʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʚʳʩʳʭʘʥʠʶ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʫ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʨʮʘʪʝʣʴʥʦʛʦ 

ʵʧʠʪʝʣʠʷ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʘʜʛʝʟʠʠ ʥʘ ʜʘʥʥʦʡ ʩʣʠʟʠʩʪʦʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ. ʅʝʢʦʪʦʨʳʝ ʘʚ-

ʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʨʫʩʦʚ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥ ʠ ʥʠʟʢʦʡ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ (20-50%) [4]. 

ʅʘʡʜʝʥʥʳʝ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʠ ʧʦʣʴʩʢʠʤʠ ʫʯʝʥʳʤʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ, ʦʧʠʩʘʥʳ ʢʘʢ çʩʠʥʜʨʦʤ ʙʦʣʴʥʳʭ ʟʜʘʥʠʡè.  ʀʩʪʦʯʥʠʢʘʤʠ 

ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʤʝʪʳ ʤʝʙʝʣʠ, ʢʦʚʨʦʚʳʝ ʧʦʢʨʳʪʠʷ, ʚʳʙʨʦʩʳ ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʤʝʪʴ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʨʚʥʫʶ ʠ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʳ [12]. 

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ ʢʘʨʙʦʥʠʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʠʪʩʷ ʬʦʨʤʘʣʴʜʝʛʠʜ, ʧʨʠʟʥʘʥʘ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ [1,3]. 

ʇʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ ʚʳʜʝʣʝʥʠʡ ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʘʩʥʦ 

ʜʣʷ ʜʝʪʝʡ, ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʡ ʢʦʥʪʠʥʛʝʥʪ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥ ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʫʢʘʟʘʥʥʳʭ ʚʝɦ ʝʩʪʚ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ ʥʘʨʫʰʘʪʴ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ ʤʥʦʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʤʥʘʪʥʳʝ ʨʘʩʪʝʥʠʷ ʦʯʠʱʘʶʪ ʚʦʟ-

ʜʫʭ ʧʦʤʝʱʝʥʠʡ ʦʪ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʢʨʘʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʦʪʦʨʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʫʨʦʚʥʶ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʜʦʩʪʠʛʘʝʪ 20 %, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʣʘʞʥʝʥʠʶ ʚʦʟʜʫʭʘ, ʧʦ-

ʛʣʦʱʘʶʪ ʧʳʣʴ ʠ ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʙʘʢʪʝʨʠʠ [5-7].  

ʉʦʚʤʝʩʪʥʳʤʠ ʨʘʙʦʪʘʤʠ ʙʦʪʘʥʠʢʦʚ, ʛʠʛʠʝʥʠʩʪʦʚ ʠ ʭʠʤʠʢʦʚ ʨʘʟʨʘʙʦʪʘʥ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʡ ʤʝ-

ʪʦʜ ʦʟʜʦʨʦʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʦʤʝʱʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʝʥʠʡ ʩ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʠʤʠʢʨʦʙ-

ʥʦʡ ʠ ʛʘʟʦʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [9]. 

                                                           
1
 ʉʘʥʇʠʅʦʤ 1.2.3685-21 çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) 

ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷè, (ʪʘʙʣʠʮʘ 5.3.4) 




