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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʪʦʧʣʠʚ ʚʳʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢʘʢ ʥʘʫʯʥʳʭ, ʪʘʢ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʢʨʫʛʦʚ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʢʥʫʪʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʮʠʢʣʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʰʠʨʦʢʦʝ ʠʟʫʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʪʘʣʠʟʘ. ʇʨʝʚʨʘʱʝʥʠʝ 

ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʷʞʝʣʳʭ 

ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʦʩʘʞʜʘʶʱʠʭʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʧʷʪʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʧʨʦʪʝʢʘʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʟʘʢʪʠʚʘʮʠʠ ʮʝʦʣʠʪʘ H-ZSM-5 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ in situ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ 

ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 300 ʜʦ 400 ÁC. ʅʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʝʨʚʳʡ ʯʘʩ 

ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʩʣʦʷ 

ʫʛʣʝʨʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʃʠʥʝʡʥʘʷ ʜʝʟʘʢʪʠʚʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʧʝʨʚʳʭ ʧʷʪʠ 

ʚʝʩʦʚʳʭ ʧʨʦʮʝʥʪʦʚ ʫʛʣʝʨʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɼʘʣʴʥʝʡʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ 
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ʜʦ ʚʦʩʴʤʠ ʚʝʩʦʚʳʭ ʧʨʦʮʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʨʝʚʨʘʱʝʥʠʷ 

ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ ʜʦ 0,08 ʢʛ (ɼʄʕ) / (ʢʛ (ʂʘʪ) ʯ). ɺ ʧʝʨʚʳʡ ʯʘʩ ʨʘʙʦʪʳ ʚ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʛʢʠʭ ʦʣʝʬʠʥʦʚ 

ʠ ʘʣʢʘʥʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʘʨʙʦʥʠʟʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʪʷʞʝʣʳʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, ʨʘʚʥʳʤ ʠʣʠ ʙʦʣʴʰʝ 

ʦʜʠʥʥʘʜʮʘʪʠ, ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʯʝʨʝʟ 240 ʤʠʥʫʪ ʨʝʘʢʮʠʠ. ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦʩʣʝ 240 ʤʠʥʫʪ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʝʟʢʦʡ ʧʦʪʝʨʝʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟ-ʟʘ ʢʘʨʙʦʥʠʟʘʮʠʠ. 

 

Abstract. Today, catalytic processes for the synthetic fuel components production are of 

considerable interest for both scientific and industrial area. The transformation of dimethyl ether 

into hydrocarbons is one of the possible solutions for the development of a closed hydrocarbon 

cycle, in connection with which a wide study of this process is an important task of modern 

catalysis. The transformation of dimethyl ether into hydrocarbons occurs with the formation of 

heavy polyaromatic hydrocarbons, which are deposited on the surface of active centers, which in 

turn prevents the further occurrence of chemical processes on their surface. This article presents 

a study of the deactivation of zeolite H-ZSM-5 by the thermogravimetric method in situ. The results 

of experiments carried out in the temperature range from to 300 to 400 ÁC are presented. 

The accumulation of carbon deposits in the first hour of operation indicates the presence of 

an induction period due to the formation of the first layer of carbon deposits. Linear 

decontamination occurs when the first five weight percent of carbon deposits accumulate. Further 

accumulation of carbon deposits up to eight weight percent leads to a sharp decrease in the rate of 

conversion of dimethyl ether into hydrocarbons to 0.08 kg (DME) / (kg (Cat) h). In the first hour of 

operation, aromatic hydrocarbons predominate in the reaction medium; with increasing time, the 

concentration of aromatic hydrocarbons decreases, and the concentration of light olefins and 

alkanes increases due to carbonization of the catalyst surface. The concentration of heavy aromatic 

hydrocarbons with a number of carbon atoms equal to or greater than eleven has a maximum after 

240 minutes of reaction. The decrease in the content of heavy aromatic hydrocarbons after 

240 minutes of reaction can be explained by the sharp loss of surface acidity due to carbonation. 

 

Keywords: deactivation, dimethyl ether, zeolites, catalysts, H-ZSM-5. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʘʢʪʠʚʘʮʠʷ, ʜʠʤʝʪʠʣʦʚʳʡ ʵʬʠʨ, ʮʝʦʣʠʪʳ, ʢʘʪʘʣʠʟʘʪʦʨ,r H-ZSM-5. 

 

Introduction 

Wide application of catalytic technologies in fine and basic organic synthesis, in oil and fuel 

producing industries needs development of active and stable catalysts [1ï3]. Therefore, sustainable 

techniques needs be developed to evaluate catalysts stability and activity especially in situ mode. 

Methanol to hydrocarbons catalytic transformation is widely applicable process for obtaining 

synthetic hydrocarbons including olefins, alkanes, and aromatic hydrocarbons [4ï5]. This process 

can be easily used in carbon dioxide utilization cycle through carbon dioxide to methanol reaction 

followed by methanol to hydrocarbons transformation process. That it is why this process can be 

considered as a potentially green one. Commonly different zeolites and zeotypes are applied for this 

process depending on required hydrocarbons composition. Typically, H-ZSM-5 and SAPO-34 are 

used for aromatic hydrocarbons and olefins prevalent formation [6ï7]. H-ZSM-5 was developed in 
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the end of seventies of twenty century by Mobil corporation, USA and was firstly applied in 

synthetic fuel production in New Zealand. Zeolite H-ZSM-5 is characterized by complex internal 

structure formed by straight and sinusoidal channels with diameter 5.4ï5.6¡, that results in huge 

microporosity enhancing aromatic hydrocarbons formation [8ï9]. The rapid H-ZSM-5 zeolite 

deactivation by carbon depositions and matrix dealumination can be considered as the main 

disadvantage of its application. Great effort of scientific community was done to study H-ZSM-5 

zeolite deactivation particularities, by different physicochemical methods generally ex situ [8ï10]. 

For proper evaluation of H-ZSM-5 deactivation kinetics a data on carbon deposition weight growth 

needs to be collected in situ, without experiment stop. Therefore, this article is devoted to study of 

H-ZSM-5 zeolite deactivation kinetics in situ conditions.  

 

Material and methods 

The experiments were performed using thermogravimetric analyzer Netzsch 209 F1 Iris 

(Germany) Figure 1. For providing experiment 30 mg of H-ZSM-5 were placed in stainless steel 

crucible heated to 600 ÁC in 5 v.% of oxygen mixture in nitrogen at 1 bar overall pressure for one 

hour, than crucible was cooled to 300ï400 ÁC and purged with nitrogen for one hour then with 

5 v.% of dimethyl ether mixture in nitrogen for 3 hours, the sample mass measured every 5 seconds. 

 

 
 

Figure 1. Scheme of thermogravimetric cell for catalysts stability test 

 

Then sample was purged with nitrogen and 5 v.% of oxygen mixture in nitrogen and 

temperature was elevated up to 600 ÁC for two hours for zeolite regeneration. Thus, reaction and 

regeneration process were repeated several times to see catalysts activity loss during reaction and 

regeneration process. 

 

Results and discussions 

Obtained results on zeolite activity and carbon deposition correlation are presented on Figure 

2a. Carbon deposition accumulation in the first hour on stream shows presence of induction period 

due to formation of first layer of carbon deposits. Linear deactivation takes place during 

accumulation of the first five weight per cents of carbon deposits that take place in the first three 

hours of reaction on stream. Further carbon deposits accumulation up to eight weight per cents 

results in drastic decrease of dimethyl ether to hydrocarbons transformation rate from 0.27 to 0.08 

kg(DME)/(kg(Cat)h). Drastic change in hydrocarbon composition take place during dimethyl ether 

transformation reaction (Figure 2b). In the first hour on stream aromatic hydrocarbons predominate 

in reaction media, during increasing of time aromatic hydrocarbons concentration decrease while 

concentration of light olefins and alkanes increases due to carbonization of catalyst surface. 
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Concentration of alkanes and alkenes with carbon atoms quantity including and higher than six 

demonstrate peak profile at 120 minutes of reaction that can be explained by decrease of surface 

acidity because of carbonization. Concentration of heavy aromatic hydrocarbons with carbon atoms 

equal and higher than eleven shows peak profile with maximum at 240 minutes of reaction. 

Increasing of their concentration in the first reaction period can be subscribed to blockage with 

carbon deposits and decreasing of reagent diffusivity. Decreasing of heavy aromatics hydrocarbons 

after 240 minutes on stream can be explained by drastic surface acidity loss due to surface 

carbonization and inability of heavy hydrocarbons formation. 
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Figure 2. Correlation of carbon deposition concentration on time with dimethyl ether transformation 

rate on time (reaction temperature 350 ÁC, dimethyl ether (DME) feed rate 0.3 kg (DME)/(kg(Cat)*h)) 

 

Study of temperature influence over catalyst deactivation rate are shown on Figure 3. 

Increasing of reaction temperature from 300 ÁC up to 400 ÁC result in appropriate increase of 

surface carbonization rate. Methanol transformation rate remains stable for 200 minutes on stream 

at 300ÁC, increasing of reaction temperature up to 350 ÁC results in decrease of stable work time 

down to 180 minutes, further increasing of reaction temperature up to 400 ÁC results in decrease of 

stable work time down to 60 minutes on steam. However, the reaction rate stabilizes, and access to 

the new shell in two-tree folds is lower compared to initial reaction rates. 
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Figure 3. Correlation of a) carbon deposition concentration b) reaction rate on time with dimethyl 

ether transformation rate on time (reaction temperature 300-400 ÁC, dimethyl ether (DME) feed rate 0.3 

kg(DME)/(kg(Cat)*h)) 
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After reaction deactivated catalyst was recovered using oxidative treatment. For this catalyst 

sample was heated up to 600ÁC in 5 v.% of oxygen mixture in nitrogen at 1 bar overall pressure for 

one hour, than crucible was cooled to and reaction was started again. Initial activity of catalysts 

after first regeneration was found to be 0.23 kg(DME)/(kg(Cat)*h)) while after second regeneration 

initial activity decreased down to be 0.23 kg(DME)/(kg(Cat)*h)). Obtained results are shown in 

figure 4, from where only partition recovery of initial activity is easily seen. Partial catalytic activity 

loss after catalysts regeneration can be attributed to active sites leaching because of aluminum 

hydrolysis during reaction. For regenerated samples activity loss take place gradually without 

drastic decrease that can be attributed to lower initial surface concentration of active sites. Decrease 

of initial catalysts activity is seen after each regeneration that reflects possible partial decrease of 

active sites surface concentration.  
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Figure 4. Correlation of reaction rate for recovered sample (reaction temperature 350 ÁC, dimethyl 

ether (DME) feed rate 0.3 kg(DME)/(kg(Cat)*h)) 

 

Conclusions 

In situ study of dimethyl ether to hydrocarbons transformation shows considerable decrease of 

initial activity due to partial pores blockage with carbon deposits. Linear deactivation takes place 

during accumulation of the first five weight per cents of carbon deposits that take place in the first 

three hours of reaction on stream. Further carbon deposits accumulation up to eight weight per cents 

results in drastic decrease of dimethyl ether to hydrocarbons transformation rate from 0.27 to 0.08 

kg(DME)/(kg(Cat)h). Used catalyst can be calcined for partial activity recovery. For regenerated 

samples activity loss take place gradually without drastic decrease that can be attributed to lower 

initial surface concentration of active sites. Decrease of initial catalysts activity is seen after each 

regeneration that reflects possible partial decrease of active sites surface concentration. 

 

The study was funded by Russian foundation for basic research project number 20-08-00433 

ɸ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʛʨʘʬʠʪʦʚʳʭ ʵʣʝʢʪʨʦʜʦʚ ʧʨʦʚʦʜʷʱʝʡ ʬʝʨʤʝʥʪʥʦʡ 

ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝʡ ʧʨʠʤʝʥʷʣʘʩʴ ʤʝʪʦʜʠʢʘ ʢʘʧʝʣʴʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʞʠʜʢʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ: ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦʥ (40%), ʭʠʪʦʟʘʥ (0,1%), ʛʣʫʪʘʨʦʚʳʡ 

ʜʠʘʣʴʜʝʛʠʜ (0,1%), ʛʣʶʢʦʦʢʩʠʜʘʟʘ ʠ ʧʝʨʦʢʩʠʜʘʟʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 2:5. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ 

ʚʨʝʤʝʥʠ ʠʤʤʦʙʠʣʠʟʘʮʠʠ (x1), pH ʠʤʤʦʙʠʣʠʟʘʮʠʠ (x2) ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʬʝʨʤʝʥʪ/ʥʦʩʠʪʝʣʴ (x3) 

ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʬʝʨʤʝʥʪʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʨʝʭʬʘʢʪʦʨʥʳʡ ʠ 

ʪʨʝʭʫʨʦʚʥʝʚʳʡ ʜʠʟʘʡʥ ɹʦʢʩʘ-ɹʝʥʢʝʥʘ ʠ RSM (Response surface methodology). ʕʪʘ ʤʦʜʝʣʴ 

ʧʦʤʦʛʣʘ ʘʜʝʢʚʘʪʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʠ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʤʦʣʝʢʫʣ 

ʢʦʤʧʣʝʢʩʘ ʬʝʨʤʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʠʭ 

ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʥʘ ʇɺʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʭʠʪʦʟʘʥʘ ʠ ʛʣʫʪʘʨʦʚʦʛʦ 

ʜʠʘʣʴʜʝʛʠʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʙʠʦʪʦʧʣʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

GOX/HRP, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʘʢʮʠʷ ʦʢʠʩʣʝʥʠʷ ʛʣʶʢʦʟʳ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ. 
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Abstract. To modify graphite electrodes with a conductive enzyme polymer matrix, 

the method of drip application of a liquid polymer solution of various compositions was used: 

polyvinylpyrrolidone (40%), chitosan (0.1%), glutaric dialdehyde (0.1%), glucoxidase and 

peroxidase in a ratio of 2:5. To assess the effect of the immobilization time (x1), the pH of 

immobilization (x2) and the enzyme/carrier ratio (x3) on the activity of the enzyme electrodes, 

a three-factor and three-level Box-Benken and RSM design was used. This model was able to 

adequately predict the results of immobilization within the range of variables used. The most 

favorable conditions and the largest number of molecules of the enzyme complex are in 

the electrochemically active state when they are immobilized on PVP using modifying agents 

chitosan and glutaraldehyde. The results demonstrate that the productivity of the enzymatic biofuel 

element is directly proportional to the activity of the immobilized GOX/HRP complex, since in this 

case the glucose oxidation reaction can proceed more efficiently. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʬʠʪʦʚʳʝ ʵʣʝʢʪʨʦʜʳ, ʬʝʨʤʝʥʪʧʦʣʠʤʝʨʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʜʠʟʘʡʥ ɹʦʢʩʘ-ɹʝʥʢʝʥʘ. 

 

Keywords: graphite electrodes, enzyme polymer modification, modeling of electrochemical 

reactions, Box-Benken design. 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʬʝʨʤʝʥʪʥʳʭ 

ʵʣʝʢʪʨʦʜʦʚ ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʨʘʩʪʚʦʨʝ ʛʣʶʢʦʟʳ ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʠʩʢʦʤ ʘʣʴʪʝʨʥʘʪʠʚʳ çʟʝʣʝʥʦʤʫè 

ʠʩʪʦʯʥʠʢʫ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʨʘʩʪʫʱʠʝ ʛʣʦʙʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʠʠ. ʇʦʩʢʦʣʴʢʫ ʛʣʶʢʦʟʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʤʥʦʛʠʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʝ ʙʠʦʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘʰʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʧʠʪʘʥʠʷ ʠʤʧʣʘʥʪʠʨʫʝʤʳʭ ʙʠʦʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʜʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ. 

ʆʙʳʯʥʳʡ ʫʟʝʣ ʪʦʧʣʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʩʪʦʠʪ ʠʟ ʘʥʦʜʘ, ʢʘʪʦʜʘ ʠ ʵʣʝʢʪʨʦʣʠʪʘ ʠ ʦʩʥʦʚʘʥ ʥʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʪʦʧʣʠʚʘ ʚ ʵʣʝʢʪʨʦʣʠʪʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ [1, 2]. 

ɺ ʪʦʧʣʠʚʥʦʤ ʵʣʝʤʝʥʪʝ ʧʨʦʠʩʭʦʜʷʪ ʜʚʘ ʪʠʧʘ ʨʝʘʢʮʠʡ: ʨʝʘʢʮʠʷ ʦʢʠʩʣʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 

ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ. ʈʝʘʢʮʠʷ ʦʢʠʩʣʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʛʨʘʥʠʮʝ ʘʥʦʜʘ ʠ ʵʣʝʢʪʨʦʣʠʪʘ; ʪʦʛʜʘ ʢʘʢ ʨʝʘʢʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʢʘʪʦʜʘ ʠ ʵʣʝʢʪʨʦʣʠʪʘ. ʆʢʠʩʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚʳʩʚʦʙʦʞʜʘʝʪ ʵʣʝʢʪʨʦʥʳ, ʢʦʪʦʨʳʝ 

ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʚʥʝʰʥʠʝ ʮʝʧʠ ʢ ʢʘʪʦʜʫ, ʧʨʦʠʟʚʦʜʷ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ɻʣʶʢʦʟʥʳʡ ʙʠʦʪʦʧʣʠʚʥʳʡ 

ʵʣʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʧʦʜʢʣʘʩʩʦʤ ʦʙʳʯʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʛʣʶʢʦʟʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʚ ʧʨʠʩʫʪʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ, ʘ ʟʘʪʝʤ ʦʢʠʩʣʷʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʛʣʶʢʦʥʦʣʘʢʪʦʥʘ ʠ ʚʳʩʚʦʙʦʞʜʘʝʪ ʵʣʝʢʪʨʦʥʳ ʧʦʜ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʧʦʟʚʦʣʷʷ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʢʠʩʣʦʨʦʜ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʦʵʣʝʢʪʨʠʯʝʩʪʚʘ [3]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʪʘʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʶʢʦʟʥʳʡ ʙʠʦʪʦʧʣʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʜʝʣʘʝʪ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ 

ʙʠʦʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʛʣʶʢʦʟʳ çʟʝʣʝʥʦʡè ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʦʙʳʯʥʳʤ ʪʦʧʣʠʚʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʩ ʚʳʩʦʢʦʡ ʢʦʥʚʝʨʩʠʝʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʝʡʪʨʘʣʴʥʦʡ pH. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʙʠʦʪʦʧʣʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʙʠʦʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘ ʵʣʝʢʪʨʦʜʝ [4ï6]. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʣʶʢʦʟʥʦʛʦ ʙʠʦʪʦʧʣʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ: 

ʛʜʝ, PQQ-GDH ð ʧʠʨʦʭʠʥʦʣʠʥʭʠʥʦʥʛʣʶʢʦʟʦʜʝʛʠʜʨʦʛʝʥʘʟʘ, HRP ð ʧʝʨʦʢʩʠʜʘʟʘ ʢʦʨʥʷ ʭʨʝʥʘ (150 

ʝʜ/ʛ), Gox ð ʛʣʶʢʦʦʢʩʠʜʘʟʘ, BOD ð ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʩʷ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʬʝʨʤʝʥʪʥʳʭ 

ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʚ 

ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʨʠʮʳ ʧʦʣʠʚʠʥʣʧʠʨʨʦʣʠʜʦʥʘ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʥʘʥʝʩʝʥʠʷ 

ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʭʠʪʦʟʘʥʘ ʠ ʛʣʫʪʘʨʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʇɺʇ/Chit/GA/GOx/HRP). 

ʆʜʥʘ ʝʜʠʥʠʮʘ (ɸ) ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ GOx/HRP ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʦ GOx/HRP, ʚʳʟʳʚʘʶʱʝʝ ʦʢʠʩʣʝʥʠʝ ʦʜʥʦʛʦ ʤʠʢʨʦʤʦʣʷ ʛʣʶʢʦʟʳ ʢʠʩʣʦʨʦʜʦʤ 

ʚʦʟʜʫʭʘ ʚ ʤʠʥʫʪʫ (ɸ, ʝʜ/ʛ) [7]. 

 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 ɼʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʛʨʘʬʠʪʦʚʳʭ ʵʣʝʢʪʨʦʜʦʚ ʧʨʦʚʦʜʷʱʝʡ ʬʝʨʤʝʥʪʥʦʡ ʧʦʣʠʤʝʨʥʦʡ 

ʤʘʪʨʠʮʝʡ ʧʨʠʤʝʥʷʣʘʩʴ ʤʝʪʦʜʠʢʘ ʢʘʧʝʣʴʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʞʠʜʢʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ: ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦʥ (40%), ʭʠʪʦʟʘʥ (0.1%), ʛʣʫʪʘʨʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ 

(0.1%), ʛʣʶʢʦʦʢʩʠʜʘʟʘ ʠ ʧʝʨʦʢʩʠʜʘʟʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 2:5. ʉʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʦʢ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦʥʘ (ʇɺʇ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

  
 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʬʝʨʤʝʥʪʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʇɺʇ 

 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʚʨʝʤʝʥʠ ʠʤʤʦʙʠʣʠʟʘʮʠʠ (x1), pH ʠʤʤʦʙʠʣʠʟʘʮʠʠ (x2) ʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʬʝʨʤʝʥʪ/ʥʦʩʠʪʝʣʴ (x3) ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʬʝʨʤʝʥʪʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʨʝʭʬʘʢʪʦʨʥʳʡ ʠ ʪʨʝʭʫʨʦʚʥʝʚʳʡ ʜʠʟʘʡʥ ɹʦʢʩʘ-ɹʝʥʢʝʥʘ ʠ RSM [4]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʪʢʣʠʢʘ (RSM) - ɻ ʪʦ ʥʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ, ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʳʭ ʦʪʢʣʠʢʦʚ [5]. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ, ʧʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʬʘʢʪʦʨʥʳʤ ʧʣʘʥʦʤ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 
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ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʣʘʥ ʠ RSM ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʚ ʧʣʘʥʝ 

ʩʦʢʨʘʱʝʥʠʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʛʦʥʦʚ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

ʇʝʨʝʤʝʥʥʳʝ ʢʘʞʜʦʛʦ ʠʟ ʚʳʙʨʘʥʥʳʭ ʫʨʦʚʥʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: ʚʨʝʤʷ 

ʠʤʤʦʙʠʣʠʟʘʮʠʠ 0,5ï1,5 ʯ, pH 6ï8 ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʬʝʨʤʝʥʪ/ʥʦʩʠʪʝʣʴ 1ï3, ʤʘʩʩ. ʯʘʩʪʝʡ.  

ɺʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʨʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʵʣʝʢʪʨʦʜʥʦʡ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʷʯʝʡʢʠ ʩ ʨʘʟʜʝʣʝʥʥʳʤ ʢʘʪʦʜʥʳʤ ʠ ʘʥʦʜʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʀʟʤʝʨʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʦʪʝʥʮʠʦʩʪʘʪʘ-ʛʘʣʴʚʘʥʦʩʪʘʪʘ ʈ-40ʍ. ɺʩʝ ʢʨʠʚʳʝ I/E ʙʳʣʠ ʟʘʧʠʩʘʥʳ 

ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ 2 ʤɺ/ʩ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʊʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʫʨʦʚʥʠ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʣʘʥʳ ʢʘʢ 

ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ (0,1 ʠ ī1), ʪʘʢ ʠ ʥʝʢʦʜʠʨʦʚʘʥʥʳʝ (ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ). ɺ ʦʙʱʝʡ 

ʩʣʦʞʥʦʩʪʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ 15 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʛʦʥʦʚ, ʚʢʣʶʯʘʷ ʢʦʤʙʠʥʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʪʨʝʭ ʬʘʢʪʦʨʦʚ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʜʚʫʭ ʵʢʟʝʤʧʣʷʨʘʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ (ʊʘʙʣʠʮʘ 1) ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʨʝʛʨʝʩʩʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ 

(RSREG) ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ SAS, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʝʤʫ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 
 

Y= ɓk0 + В ‍ὯὭ ὢὭ В ‍ὯὭὭὢ  В В ‍ὯὭὮὢὭὢὮ (1) 
 

ʛʜʝ Y ð ʦʪʚʝʪ (ʘʢʪʠʚʥʦʩʪʴ GOx/HRP); ɓk0, ɓki, ɓkii ʠ ɓkij ð ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ; 

Xi ʠ Xj ð ʥʝʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ.  

ʆʧʮʠʷ ʤʘʢʩʠʤʫʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʦʪʢʣʠʢʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʜʠʫʩʘ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ.  

ʊʘʙʣʠʮʘ 1.  

ʇʃɸʅ ɹʆʂʉɸ-ɹɽʅʂɽʅɸ ʀ ʅɸɹʃʖɼɸɽʄʓɽ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ɼɸʅʅʓɽ  

ɼʃʗ ɸʅɸʃʀɿɸ ʊʈɽʍʋʈʆɺʅɽɺʆʁ ʀ ʊʈɽʍʌɸʂʊʆʈʅʆʁ ʆʊʂʃʀʂɸ ʇʆɺɽʈʍʅʆʉʊʀ 
 

ʅʦʤʝʨ ʚʘʨʠʘʥʪʘ ɺʨʝʤʷ pH, x2 ʌʝʨʤʝʥʪ/ʩʫʙʩʪʨʘʪ ɸʢʪʠʚʥʦʩʪʴ GOx/HRP, ʝʜ/ʛ 

1 0 (60) ī1(6) ī1(1) 20,44Ñ0,63 

2 1(30) 0(7) ī1(1) 11,76Ñ0,51 

3 1(90) 0(7) ī1(1) 16,52Ñ1,06 

4 0(60) 1(8) ī1(1) 3,36Ñ0,33 

5 1(30) ī1(6) 0(2) 27,18Ñ0,49 

6 1(90) 1(6) 0(2) 28,80Ñ0,63 

7 0(60) 0(7) 0(2) 20,82Ñ1,40 

8 0(60) 0(7) 0(2) 19,60Ñ1,18 

9 0(60) 0(7) 0(2) 19,60Ñ0,63 

10 1(30) 1(8) 0(2) 5,48Ñ0,11 

11 1(90) 1(8) 0(2) 8,45Ñ1,15 

12 0 (60) ī1(6) 1(3) 32,81Ñ0,18 

13 1(30) 0(7) 1(3) 26,55Ñ0,92 

14 1(90) 0(7) 1(3) 23,58Ñ0,54 

15 0 (60) 1(8) 1(3) 6,95Ñ0,40 

 

ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʙʦʪʦʢ ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʡ GOX/HRP 

(32,81 ɽʜ./ʛ-ʥʦʩʠʪʝʣʴ) ʙʳʣʘ ʦʙʨʘʙʦʪʢʘ ˉ12 (1 ʯʘʩ, pH 6 ʠ ʬʝʨʤʝʥʪ/ʥʦʩʠʪʝʣʴ ʢʘʢ 3/1), ʘ 
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ʥʘʠʤʝʥʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʛʦ GOX/HRP (ʚʩʝʛʦ 3.36 ɽʜ./ʛ ʥʦʩʠʪʝʣʷ) ʙʳʣʘ ˉ4 

(1 ʯʘʩ, pH=8 ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʬʝʨʤʝʥʪ/ʥʦʩʠʪʝʣʴ=1). ʀʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ SAS, 

ʚʳʚʦʜʠʤʦʛʦ RSREG ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ 

ʬʦʨʤʫʣʦʡ (2). 
 

Y =- 05.026646-0.001950 X1 + 36.797382 X2 + 27.958758 X3 + 0.00065 X1X1 

+0.011237 X2X1 ï 3.121525X2X2-0.064411X3X1-2.196478X3X2ï0.998031X3X3 

(2)  

 

ʛʜʝ Y ð ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʛʦ GOX/HRP; x1 ð ʚʨʝʤʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ; x2 ð 

pH ʠʤʤʦʙʠʣʠʟʘʮʠʠ; x3 ð ʩʦʦʪʥʦʰʝʥʠʝ ʬʝʨʤʝʥʪ/ʥʦʩʠʪʝʣʴ. 

 

ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʘ ʢʚʘʜʨʘʪʠʯʥʘʷ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʯʝʥʴ 

ʟʥʘʯʠʤʘ ʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʘʣʴʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʪʚʝʪʦʤ ʠ ʪʨʝʤʷ 

ʧʘʨʘʤʝʪʨʘʤʠ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ p (<0,001) ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʜʝʪʝʨʤʠʥʘʮʠʠ (R2 = 0,99). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʤʦʜʝʣʴ ʩʤʦʛʣʘ ʘʜʝʢʚʘʪʥʦ ʧʨʝʜʩʢʘʟʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ.  

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 2, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

GOX/HRP ʥʘ ʵʣʝʢʪʨʦʜʝ ʧʦʚʳʩʠʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʷʯʝʡʢʠ ʠ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ. ʅʘ 

ʈʠʩʫʥʢʝ 2 ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʫʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʦʪʩʫʪʩʪʚʠʝ GOX/HRP 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ, ʧʦʣʫʯʘʝʤʘʷ ʦʪ ʇɺʇ/Chit, ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 0,02 ʤɺʪ/ʩʤ2. 

ʈʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʙʠʦʪʦʧʣʠʚʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ GOX/HRP, 

ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʘʢʮʠʷ ʦʢʠʩʣʝʥʠʷ ʛʣʶʢʦʟʳ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. 
 

ʊʘʙʣʠʮʘ 2.  

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʋʉʃʆɺʀʗ, ʀʉʇʆʃʔɿʋɽʄʓɽ ɼʃʗ ʇʆɼɻʆʊʆɺʂʀ ɸʅʆɼʅʆɻʆ 

ʕʃɽʂʊʈʆɼɸ GOX/HRP ɼʃʗ ʀʉʇʓʊɸʅʀʗ ʌɽʈʄɽʅʊʅʆɻʆ ʊʆʇʃʀɺʅʆɻʆ ʕʃɽʄɽʅʊɸ 
 

ʕʣʝʢʪʨʦʜ ɺʨʝʤʷ (ʤʠʥ) pH ʉʦʦʪʥʦʰʝʥʠʝ 

ʬʝʨʤʝʥʪ/ʥʦʩʠʪʝʣʴ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʝʜ/ʤʛ 

1 50 5,9 3 33,5 

2 60 7,0 2 20,0 

3 60 8,0 1 3,4 

 

ɺ ʘʪʤʦʩʬʝʨʝ ʢʠʩʣʦʨʦʜʘ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʝʣʴʥʦʛʦ ʪʦʢʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ 

ʢʦʥʩʪʘʥʪʳ (kʢʘʪ) ʨʝʘʢʮʠʠ ʵʣʝʢʪʨʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʛʜʝ ʚʪʦʨʳʤ ʩʫʙʩʪʨʘʪʦʤ ʷʚʣʷʣʩʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳʡ ʥʦʩʠʪʝʣʴ (ʵʣʝʢʪʨʦʜ) ʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ kʢʘʪ (120 õ 130 ʩī1) ʜʣʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʢʘʪʘʣʠʟʘ. ʈʘʩʯʝʪ kʢʘʪ ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ (3). 
 

Iʤʘʢʩ = nFkʢʘʪ ɻɸ (3) 
 

ʛʜʝ Iʤʘʢʩ ð ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ; n ð ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʘʢʮʠʠ; F ð 

ʯʠʩʣʦ ʌʘʨʘʜʝʷ; ɻ ð ʟʘʧʦʣʥʝʥʠʝ ʬʝʨʤʝʥʪʦʤ; ɸ ð ʧʣʦʱʘʜʴ ʵʣʝʢʪʨʦʜʘ.  

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ kʢʘʪ ʩʦʩʪʘʚʠʣʘ, ʩ
ī1: 70, 15 ʜʣʷ ʢʦʤʧʦʟʠʪʦʚ ʇɺʇ/Chit/GA/GOx/HRP ʠ 

ʇɺʇ/GOX/HRP ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʠ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʢʦʤʧʣʝʢʩʘ ʬʝʨʤʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʠʭ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʥʘ ʇɺʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ 

ʭʠʪʦʟʘʥʘ ʠ ʛʣʫʪʘʨʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ.  
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ʈʠʩʫʥʦʢ 3. ʊʘʬʝʣʝʚʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʢʦʤʧʦʟʠʪʘʭ: ʇɺʇ/ Chit/GA/GOX/HRP ð

ʵʣʝʢʪʨʦʜ 1, ʇɺʇ/ GOx/HRP ðʵʣʝʢʪʨʦʜ 2 

 

ʅʘ ʵʣʝʢʪʨʦʜʝ ʩ GOX/HRP, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʤ ʥʘ ʇɺʇ ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʢʘʪʦʨʦʚ 

ʭʠʪʦʟʘʥʘ ʠ ʛʣʫʪʘʨʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ, ʥʘʙʣʶʜʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʪʦʢʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚʦ ʚʩʝʡ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ (ʨʠʩʫʥʦʢ 3). 

ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ ʚ ʪʘʬʝʣʝʚʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʘʥʘʣʦʛʠʯʥʳ ʜʣʷ ʚʩʝʭ ʵʣʝʢʪʨʦʜʦʚ ʩ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʡ ʙʠʦʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ GOX/HRP: ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʢʣʦʥʳ 0,03, 0,06 

ʠ 0,12 ɺ ʠ ʚʳʭʦʜ ʥʘ ʧʨʝʜʝʣʴʥʳʡ ʪʦʢ (ʈʠʩʫʥʦʢ 3). ʇʨʠ ʵʪʦʤ, ʚʝʣʠʯʠʥʳ ʪʦʢʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 

ʵʣʝʢʪʨʦʜʘʭ ʩ GOX/HRP, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʤ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ. 

ʇʦʚʪʦʨʷʶʱʠʝʩʷ ʮʠʢʣʠʯʝʩʢʠʝ ʚʦʣʴʪʘʤʧʝʨʦʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʦʙʦʠʤʠ ʧʦʣʠʤʝʨʥʳʤʠ 

/ʬʝʨʤʝʥʪʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, ʧʦʢʘʟʘʣʠ ʩʪʘʙʠʣʴʥʳʡ ʦʪʢʣʠʢ ʧʦ ʪʦʢʫ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʮʠʢʣʦʚ (ʈʠʩʫʥʦʢ 4 A, B). ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʮʝʥʠʚʘʣʠ ʚʢʣʘʜ ʦʢʠʩʣʝʥʠʷ D-ʛʣʶʢʦʟʳ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ GOX/HRP ʢʦʤʧʣʝʢʩʦʤ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʙʥʘʨʫʞʝʥʥʳʡ ʦʪʢʣʠʢ ʧʦ 

ʪʦʢʫ ʙʳʣ ʦʩʥʦʚʘʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʣʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʣʠʤʝʨʦʤ 

ʠ ʙʠʦʢʘʪʘʣʠʟʘʪʦʨʦʤ. ɺ ʵʪʠʭ ʠʩʧʳʪʘʥʠʷʭ ʯʠʩʪʳʡ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʣʠʤʝʨ 

ʙʳʣ ʥʘʥʝʩʝʥ ʧʦ ʢʘʧʣʷʤ ʥʘ ʛʨʘʬʠʪʦʚʳʝ ʵʣʝʢʪʨʦʜʳ, ʠ ʙʳʣʠ ʟʘʧʠʩʘʥʳ ʮʠʢʣʠʯʝʩʢʠʝ 

ʚʦʣʴʪʘʤʧʝʨʦʛʨʘʤʤʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ Chit/GA ʠ ʙʝʟ ʤʦʜʠʬʠʢʘʪʦʨʘ. ɼʘʪʯʠʢʠ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʇɺʇ/Chit/GA, ʚʳʨʘʙʘʪʳʚʘʣʠ ʙʦʣʝʝ ʩʠʣʴʥʳʡ ʘʥʦʜʥʳʡ ʪʦʢ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ D-ʛʣʶʢʦʟʳ (ʈʠʩʫʥʦʢ 4 A), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʇɺʇ/GOX/HRP ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʝʘʛʠʨʦʚʘʣ ʥʘ ʵʪʦ (ʈʠʩʫʥʦʢ 4 B).  

  

ʈʠʩʫʥʦʢ 4. A) ʎʠʢʣʠʯʝʩʢʠʝ ʚʦʣʴʪʘʤʧʝʨʦʛʨʘʤʤʳ ʤʦʜʠʬʠʢʘʮʠʡ ʛʨʘʬʠʪʦʚʦʛʦ ʵʣʝʢʪʨʦʜʘ ʇɺʇ/ 

Chit/GA/ GOX/HRP (ʢʨʘʩʥʳʝ ʣʠʥʠʠ); ʇɺʇ/ /GOx/HRP (ʩʠʥʠʝ ʣʠʥʠʠ); ʛʨʘʬʠʪʦʚʳʡ ʵʣʝʢʪʨʦʜ ʙʝʟ 

ʤʦʜʠʬʠʢʘʮʠʡ (ʯʝʨʥʳʝ ʣʠʥʠʠ); B) ʎʠʢʣʠʯʝʩʢʠʝ ʚʦʣʴʪʘʤʧʝʨʦʛʨʘʤʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʨʘʬʠʪʦʚʳʭ 

ʵʣʝʢʪʨʦʜʦʚ ʧʦʩʣʝ 10 ʮʠʢʣʦʚ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʷʯʝʡʢʠ 

I,
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ʆʜʥʘʢʦ, ʜʣʷ ʦʙʦʠʭ ʧʦʣʠʤʝʨʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʠʙʦʣʴʰʝʝ ʧʦʚʳʰʝʥʠʝ ʪʦʢʘ 

ʧʨʠ ʧʦʪʝʥʮʠʘʣʘʭ ʚʳʰʝ ī50 ʤɺ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Ag/AgCl/3M, KCl, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʢʦʪʦʨʦʝ 

ʦʢʠʩʣʝʥʠʝ D-ʛʣʶʢʦʟʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʬʠʪʦʚʦʛʦ ʵʣʝʢʪʨʦʜʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʬʝʨʤʝʥʪʧʦʣʠʤʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ ʛʨʘʬʠʪʦʚʦʛʦ ʵʣʝʢʪʨʦʜʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʛʨʫʧʧʳ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʣʝʢʪʨʦʜʘ ʧʦʢʨʳʪʦʛʦ ʬʝʨʤʝʥʪʧʦʣʠʤʝʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʩʦʜʝʨʞʘʱʠʤ ʭʠʪʦʟʘʥ ʠ ʛʣʫʪʘʨʦʚʳʡ 

ʜʠʘʣʴʜʝʛʠʜ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʩʠʣʳ ʪʦʢʘ ʚ ʨʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ D-ʛʣʶʢʦʟʳ.  

 ʆʙʘ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʧʦʣʠʤʝʨʘ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʦʙʤʝʥʠʚʘʪʴʩʷ ʵʣʝʢʪʨʦʥʘʤʠ ʩ 

ʛʨʘʬʠʪʦʚʦʡ ʧʦʜʣʦʞʢʦʡ ʵʣʝʢʪʨʦʜʦʚ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ GOx/HRP ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʵʣʝʢʪʨʦʜʘ ʩ ʧʦʤʦʱʴʶ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦʣʠʤʝʨʘ. ɺ ʨʘʙʦʪʝ, ʪʘʢʞʝ, 

ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʚʨʝʤʷ 

ʠʤʤʦʙʠʣʠʟʘʮʠʠ 50 ʤʠʥ, ʨʅ 5,9, ʩʦʦʪʥʦʰʝʥʠʝ ʬʝʨʤʝʥʪ/ʥʦʩʠʪʝʣʴ 3 ʤʘʩʩ. ʯ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʧʨʦʝʢʪ ˉ19-08-00186). 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ ʠʭ ʦʩʦʙʳʝ ʩʚʦʡʩʪʚʘ, ʩʦʩʪʘʚ, ʩʪʨʦʝʥʠʝ ʠ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʪʘʪʴʷ ʩʦʩʪʘʚʣʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʧʫʙʣʠʢʘʮʠʡ ʦ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʦʝʥʠʷ ʠ ʚʠʜʦʚ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ 

ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘʥʦʯʘʩʪʠʮʳ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʧʨʠʤʝʥʠʤʳ ʚ ʨʘʟʚʠʪʠʠ 

ʥʘʥʦʤʝʜʠʮʠʥʳ ʙʣʘʛʦʜʘʨʷ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʬʫʥʢʮʠʷʤ. ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʩʦʩʪʦʷʪ ʠʟ 

ʛʝʪʝʨʦʧʦʣʠʤʝʨʦʚ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺʳʚʦʜʳ: ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʢʦʤʧʦʟʠʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʙʠʦʤʝʜʠʮʠʥʝ ʚ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʩʚʦʡʩʪʚ ʠ ʚʳʩʦʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʦʞʥʦʩʪʴʶ. 

 

Abstract. Research relevance is the study of iron-containing nanocomposites based on humic 

substances is their special properties, composition, structure and applications. Materials and 

research methods: the article was compiled using a literature review of publications on iron-

containing nanocomposites based on humic substances. Research objectives: determination of 

the structure and types of iron-containing nanocomposites based on humic substances and their field 

of application in medicine. Research results: Iron oxide nanoparticles are applicable in 

the development of nanomedicine due to their adaptable functions. Humic substances are composed 

of supramolecular heteropolymers, which include natural objects. Conclusions: Iron-containing 
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nanocomposites can be used in biomedicine as diagnostic and therapeutic tools. Humic substances 

are organic macromolecules with multiple properties and high structural complexity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʢʦʤʧʦʟʠʪʳ, ʩʦʩʪʘʚ, ʩʪʨʦʝʥʠʝ, ʩʚʦʡʩʪʚʘ, 

ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ. 

 

Keywords: iron-containing nanocomposites, composition, structure, properties, humic 

substances, use in medicine. 

 

ɺʚʝʜʝʥʠʝ 

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ (ɻʂ) ʵʪʦ ʛʝʪʝʨʦʧʦʣʠʤʝʨʳ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʣʝʯʝʙʥʳʝ ʛʨʷʟʠ (ʃɻ) ʠʣʦʚʦʛʦ 

ʠ ʩʘʧʨʦʧʝʣʝʚʦʛʦ ʪʠʧʦʚ, ʪʦʨʬʷʥʳʝ ʠ ʫʛʦʣʴʥʳʝ ʠʩʢʦʧʘʝʤʳʝ) ʠ ʦʙʣʘʜʘʶʱʠʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [1]. ʄʝʪʘʣʣʦʧʦʣʠʤʝʨʳ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʝʨʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ 

ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʭ ʤʦʥʦʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜʦʤ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ [2]. 

ʅʘʥʦʯʘʩʪʠʮʳ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʠʤʝʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʥʘʥʦʤʝʜʠʮʠʥʳ ʙʣʘʛʦʜʘʨʷ 

ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʬʫʥʢʮʠʷʤ ʚ ʥʘʥʦʤʘʩʰʪʘʙʝ, ʥʝʢʦʪʦʨʳʝ ʙʠʦʤʝʜʠʮʠʥʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, 

ʥʘʧʨʠʤʝʨ, ʧʣʦʭʦʝ ʨʘʟʨʝʰʝʥʠʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʄʈʊ) ʥʘ ʦʩʥʦʚʝ 

ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥʳ ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 

ʥʘ ʥʠʭ ʦʧʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʣʠʙʦ ʤʦʣʝʢʫʣʷʨʥʳʤʠ, ʣʠʙʦ ʥʘ ʦʩʥʦʚʝ 

ʥʘʥʦʯʘʩʪʠʮ. ɾʝʣʝʟʦʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʢʦʤʧʦʟʠʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʙʠʦʤʝʜʠʮʠʥʝ ʚ 

ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʦʙʟʦʨʥʳʭ ʩʪʘʪʴʷʭ ʜʘʥʳ 

ʦʪʜʝʣʴʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʠʣʠ ʤʘʛʥʠʪʥʳʝ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʩʠʥʪʝʟʘ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ [3]. ʄʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʥʦʨʘʟʤʝʨʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʟʤʝʥʷʷ ʝʛʦ ʨʘʟʤʝʨ, ʬʦʨʤʫ, ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ 

ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ [4ï7]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝ ʚʩʝ ʤʝʪʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʧʦʨʦʰʢʦʚ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʩʚʦʡʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ. ʄʝʪʦʜ 

ʭʠʤʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʝ ʥʘʥʦʧʦʨʦʰʢʠ ʩ 

ʟʘʜʘʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʬʦʨʤʦʡ ʠ ʜʠʩʧʝʨʩʠʝʡ [8ï10]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʪʘʪʴʷ ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʧʫʙʣʠʢʘʮʠʡ ʦ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ 

ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʩ ʛʫʤʠʥʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʄʘʛʥʠʪʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ (Fe-ʅʏ) ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʭʠʤʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ. ɹʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʜʚʘ 

ʨʘʩʪʚʦʨʘ ʜʣʷ ʩʠʥʪʝʟʘ ʥʘʥʦʯʘʩʪʠʮ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɼʣʷ ʨʘʩʪʚʦʨʘ 1,21 ʛ FeSO4 7H2O 

ʨʘʩʪʚʦʨʷʣʠ ʚ 40 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʘ ʜʣʷ ʨʘʩʪʚʦʨʘ 2, 31 ʛ FeCl3 6H2O ʨʘʩʪʚʦʨʷʣʠ ʚ 

40 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʆʙʘ ʨʘʩʪʚʦʨʘ 1 ʠ 2 ʦʙʲʝʜʠʥʷʣʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʠ ʥʘʛʨʝʚʘʣʠ ʜʦ 80 ÁC. pH ʨʘʩʪʚʦʨʦʚ 1 ʠ 2 ʩʦʩʪʘʚʣʷʣ 7, ʠ ʝʛʦ ʜʦʚʦʜʠʣʠ ʜʦ 10, 

ʜʦʙʘʚʣʷʷ ʧʦ ʢʘʧʣʷʤ NH4OH (25%) ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʘʩʪʚʦʨ 

ʥʝ ʩʪʘʥʝʪ ʯʝʨʥʳʤ. ɿʘʪʝʤ ʨʘʩʪʚʦʨ ʬʠʣʴʪʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ 
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Whatman. ʇʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʥʘʥʦʯʘʩʪʠʮʳ ʙʳʣʠ ʧʨʦʤʳʪʳ ʪʨʠʞʜʳ ʵʪʘʥʦʣʦʤ, ʘ ʟʘʪʝʤ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʫʰʢʦʡ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 

80 ÁC [11]. 

 

ʇʨʠʨʦʜʘ, ʩʦʩʪʘʚ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ 

ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ð ʵʪʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʧʨʠʨʦʜʝ ʢʦʤʧʣʝʢʩʳ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɹʦʛʘʪʳʝ ʠʩʪʦʯʥʠʢʠ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʯʚʘ, ʧʝʨʝʛʥʦʡ, ʪʦʨʬ, ʩʘʧʨʦʧʝʣʴ, 

ʧʨʠʨʦʜʥʘʷ ʚʦʜʘ ʠ ʨʘʟʣʠʯʥʳʝ ʜʨʫʛʠʝ ʩʨʝʜʳ [12]. ɻʫʤʠʥʦʚʳʡ ʚʝʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʩ ʤʥʦʞʝʩʪʚʦʤ ʩʚʦʡʩʪʚ ʠ ʚʳʩʦʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʦʞʥʦʩʪʴʶ. 

ʆʙʳʯʥʦ ʠʭ ʜʝʣʷʪ ʥʘ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʠ: ʬʫʣʴʚʦʚʳʝ 

ʢʠʩʣʦʪʳ, ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ (ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʱʝʣʦʯʘʭ) ʠ ʛʫʤʠʥ (ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʦʩʪʘʪʦʢ). 

ʆʥʠ ʩʦʜʝʨʞʘʪ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʷ ʢʘʨʙʦʢʩʠʣʴʥʳʝ, ʬʝʥʦʣʴʥʳʝ, 

ʢʘʨʙʦʥʠʣʴʥʳʝ, ʛʠʜʨʦʢʩʠʣʴʥʳʝ, ʘʤʠʥʥʳʝ, ʘʤʠʜʥʳʝ ʠ ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ 

[13ï15]. ɺ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʧʨʠʤʝʥʠʤʳ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʙʠʦʤʝʜʠʮʠʥʝ ʩ ʠʟʚʝʩʪʥʳʝ ʠ 

ʥʦʚʳʝ ʧʦʜʭʦʜʳ. 

ɻʫʤʠʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʦ ʚʩʝʤʠ ʢʣʘʩʩʘʤʠ ʵʢʦʪʦʢʩʠʢʘʥʪʦʚ, ʚʢʣʶʯʘʷ ʘʟʦʢʨʘʩʠʪʝʣʠ 

[16]. ʉʦʝʜʠʥʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʯʠʩʪʢʝ ʚʦʜʳ [17]. 

ɹr ʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʨʘʩʪʝʥʠʡ [18], 

ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ, ʧʨʦʷʚʣʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ [19], ʘ ʪʘʢʞʝ 

ʦʙʨʘʟʫʶʪ ʢʦʤʧʣʝʢʩʳ ʩ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʯʘʩʪʠʮʘʤʠ ʛʣʠʥʳ, ʫʚʝʣʠʯʠʚʘʶʪ 

ʢʘʪʠʦʥʦʦʙʤʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ, ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʚʳʤʳʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ 

ʪʘʢʞʝ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ [20] ʠ ʜʨʫʛʠʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʧʦʯʚʳ. 

 

ɺʳʚʦʜʳ 

ɾʝʣʝʟʦʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʢʦʤʧʦʟʠʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʙʠʦʤʝʜʠʮʠʥʝ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʅʘʥʦʯʘʩʪʠʮʳ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʧʨʠʤʝʥʠʤʳ 

ʚ ʨʘʟʚʠʪʠʠ ʥʘʥʦʤʝʜʠʮʠʥʳ ʙʣʘʛʦʜʘʨʷ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʬʫʥʢʮʠʷʤ ʚ ʥʘʥʦʤʘʩʰʪʘʙʝ, 

ʥʝʢʦʪʦʨʳʝ ʙʠʦʤʝʜʠʮʠʥʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʥʘʧʨʠʤʝʨ, ʧʣʦʭʦʝ ʨʘʟʨʝʰʝʥʠʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ (ʄʈʊ) ʥʘ ʦʩʥʦʚʝ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥʳ 

ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʥʘ ʥʠʭ ʦʧʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʣʠʙʦ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ, ʣʠʙʦ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ 

ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ ʠ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʘʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʍʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʧʨʠʤʝʥʠʤʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʙʠʦʤʝʜʠʮʠʥʝ ʩ ʠʟʚʝʩʪʥʳʝ ʠ ʥʦʚʳʝ ʧʦʜʭʦʜʳ. 
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CURRENT STATE OF WATER BODIES IN AZERBAIJAN AND THEIR PROTECTION 

 

ÉGudratzade Sh., Azerbaijan University of Architecture and Construction, Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʛʨʫʧʧʠʨʦʚʢʝ ʠ ʢʨʘʪʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʩ ʮʝʣʴʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʦʭʨʘʥʳ. ɼʘʥʘ ʢʨʘʪʢʘʷ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʝʢ, ʦʟʝʨ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʚʭʦʜʷʱʠʭ ʚ ʛʨʫʧʧʫ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʠ 

ʪʦʯʝʯʥʳʭ ʚʦʜʦʝʤʦʚ, ʘ ʪʘʢʞʝ ʦ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ ʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʦʜʛʦʪʦʚʢʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

 

Abstract. The article is devoted to the grouping and brief classification of natural and artificial 

water bodies located on the territory of Azerbaijan, in order to organize their protection. Brief and 

systematized information is given on the main characteristics of rivers, lakes and reservoirs that are 

part of the group of surface watercourses and point water bodies, as well as on water resources. 

Systematized information can make it possible to take appropriate measures to organize 

the protection of water bodies, prepare regulatory documents and more efficient and economical use 

of water resources. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʦʩʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʚʦʟʤʦʞʥʳʝ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʪʳ ʠ ʩʘʙʦʪʘʞ 

ʦʩʪʘʚʣʷʶʪ ʚ ʧʦʚʝʩʪʢʝ ʜʥʷ ʚʦʧʨʦʩʳ ʟʘʱʠʪʳ, ʩʦʭʨʘʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɸʟʝʨʙʘʡʜʞʘʥ-

ʦʜʥʘ ʠʟ ʩʪʨʘʥ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʟʘʧʘʩʳ ʨʝʯʥʦʡ ʚʦʜʳ ʠ 

ʧʠʪʘʝʤʳʭ ʠʤʠ ʚʦʜʦʝʤʦʚ ʩʦʢʨʘʱʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 30ï50%, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ 

ʙʦʣʴʰʝ. ʕʪʦ ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʩʪʨʘʥʳ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʛʨʫʧʧʠʨʦʚʢʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʪʘʢ ʢʘʢ ʧʦʣʫʯʝʥʥʘʷ 
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ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʭʨʘʥʫ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʨʤʘʪʠʚʳ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʠ ʵʢʦʥʦʤʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ.  

ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ ʩʦʩʪʦʷʪ ʠʟ ʚʦʜʦʪʦʢʦʚ ʠ ʨʫʯʴʝʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ ʠ ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ: ʨʝʢʠ, ʦʟʝʨʘ, ʤʦʨʷ, ʦʢʝʘʥʳ, ʨʦʜʥʠʢʠ, 

ʨʦʜʥʠʢʠ, ʙʘʩʩʝʡʥʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʪ. ʜ. 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ ʥʘ ɿʝʤʥʦʤ ʰʘʨʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʠʩʪʠʥʥʦʡ ʧʨʠʨʦʜʳ ʠ ʩʤʳʩʣʘ ʜʘʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʜʣʠʪʝʣʴʥʳʝ ʠ ʚʩʝʩʪʦʨʦʥʥʠʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʵʪʠ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ ʜʦʣʞʥʳ ʦʩʥʦʚʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʛʣʫʙʦʢʠʭ ʥʘʫʯʥʳʭ ʦʩʥʦʚʘʥʠʷʭ. 

ʂ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʟʝʨʘ, 

ʢʘʥʘʣʳ, ʘʢʚʝʜʫʢʠ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʙʘʩʩʝʡʥʳ, ʢʦʣʣʝʢʪʦʨʳ, ʩʪʦʢʠ, ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʢʘʥʘʣʳ, ʘʨʪʝʟʠʘʥʩʢʠʝ ʠ ʩʫʙʘʨʪʝʟʠʘʥʩʢʠʝ ʩʢʚʘʞʠʥʳ. ɺʩʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʫ, ʧʨʦʪʦʯʥʳʤ ʠ ʥʝʧʨʦʪʦʯʥʳʤ [4]: 

ʇʣʦʩʢʦʩʪʥʳʝ ʚʦʜʦʝʤʳ; 

1. ʃʠʥʝʡʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ; 

2. ʊʦʯʝʯʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

ʇʣʦʩʢʠʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʚʢʣʶʯʘʶʪ ʦʟʝʨʘ, ʤʦʨʷ, ʦʢʝʘʥʳ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʙʘʩʩʝʡʥʳ, 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʛʠʜʨʦʫʟʣʳ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

ʂ ʣʠʥʝʡʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʨʝʢʠ, ʩʫʜʦʭʦʜʥʳʝ ʠ ʦʨʦʩʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ, 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʣʣʝʢʪʦʨʳ, ʩʪʦʢʠ, ʢʘʥʘʣʳ ʠ ʚʦʜʦʧʨʦʚʦʜʳ. 

ʊʦʯʝʯʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʚʢʣʶʯʘʶʪ ʙʘʩʩʝʡʥʳ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʘʨʪʝʟʠʘʥʩʢʠʝ ʠ 

ʩʫʙʘʨʪʝʟʠʘʥʩʢʠʝ ʩʢʚʘʞʠʥʳ ʠ ʨʦʜʥʠʢʠ.  

ɺ ʮʝʣʦʤ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʠ ʩʧʝʮʠʘʣʴʥʳʤʠ, ʚʢʣʶʯʘʷ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ (ʦʨʦʰʝʥʠʝ), ʚʦʜʦʩʥʘʙʞʝʥʠʝ (ʧʠʪʴʝʚʦʝ ʠ ʙʳʪʦʚʦʝ), ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʥʝʨʛʝʪʠʢʫ, ʪʨʘʥʩʧʦʨʪ (ʤʦʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʠ ʛʨʫʟʦʚʳʝ 

ʧʝʨʝʚʦʟʢʠ), ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʜʝʣʦ ʠ ʦʟʜʦʨʦʚʣʝʥʠʝ, ʪʫʨʠʟʤ, ʦʪʜʳʭ ʠ ʩʧʦʨʪ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʨʳʙʦʣʦʚʩʪʚʘ, ʦʭʦʪʳ, ʚʦʝʥʥʦ-ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʙʨʦʩʘ ʠ ʧʨʠʝʤʘ ʩʪʦʯʥʳʭ ʚʦʜ 

(ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ, ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʭ ʠ ʜʨ.), ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʠ ʜʨʫʛʠʭ ʮʝʣʝʡ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳ ʩʝʨʴʝʟʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʦʭʨʘʥʥʳʭ ʥʦʨʤ ʠ ʩʪʘʥʜʘʨʪʦʚ.  

ɺʩʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ (ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ), ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʬʦʨʤʳ 

ʠ ʨʘʟʤʝʨʦʚ, ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʘʟʥʘʯʝʥʠʷ, ʦʭʨʘʥʷʶʪʩʷ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ (ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʪʦʢʩʠʯʥʳʝ ʠ ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʷ), 

ʥʘʢʦʧʣʝʥʠʷ ʠʣʘ ʠ ʚʳʤʳʚʘʥʠʷ (ʨʫʯʴʠ) ʠ ʟʘʱʠʱʝʥʳ ʦʪ ʦʙʨʫʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʠʩʪʦʱʝʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɿʘʱʠʪʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʟʘʱʠʪʫ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. 

ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ 

ʧʦʩʣʝ ʥʝʬʪʷʥʦʛʦ ʩʝʢʪʦʨʘ, ʘ ʨʝʢʠ ʠʛʨʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ ʟʘ 

ʩʯʝʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʧʨʝʜʝʣʘʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 90% ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ 

ʵʢʦʥʦʤʠʢʠ, ʩʦʩʪʘʚʣʷʝʪ ʨʝʯʥʘʷ ʚʦʜʘ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ð ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚʩʷ 

ʨʝʯʥʘʷ ʚʦʜʘ ʠ ʯʘʩʪʠʯʥʦ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʩʦʙʠʨʘʶʪʩʷ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ʇʦʵʪʦʤʫ ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚʦʜʦʝʤʳ ʟʘʥʠʤʘʶʪ 

ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. 
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ʇʦʩʢʦʣʴʢʫ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʪʨʦʷʪʩʷ ʚ ʨʫʩʣʘʭ ʨʝʢ ʠ ʥʘ ʤʦʨʝ, ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ: 

ʨʫʩʣʦʚʳʝ ʠ ʤʦʨʩʢʠʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʝʟʝʨʚʫʘʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʣʦʞʥʳʭ ʮʝʣʝʡ, ʠ ʠʭ 

ʬʫʥʢʮʠʠ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ: 

1. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ; 

2. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ ʩʝʣʴʩʢʦʛʦ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʝʩʥʦʡ ʚʦʜʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʦʨʦʜʦʚ, ʧʦʩʝʣʢʦʚ ʠ ʜʨʫʛʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʘʩʪʙʠʱ ʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ; 

5. ʈʘʟʚʠʪʠʝ ʨʳʙʦʣʦʚʩʪʚʘ; 

6. ʆʙʝʩʧʝʯʠʪʴ ʤʦʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʠ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ; 

7. ʈʘʟʚʠʪʠʝ ʚʦʜʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʠ ʪʫʨʠʟʤʘ; 

8. ʈʘʩʰʠʨʝʥʠʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ; 

9. ʈʘʟʚʠʪʠʝ ʦʭʦʪʥʠʯʴʝʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʜʨ.  

ɻʠʜʨʦʛʨʘʬʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠʟʫʯʘʣʘʩʴ ʨʷʜʦʤ ʘʚʪʦʨʦʚ. ʈʝʢʠ ʈʝʩʧʫʙʣʠʢʠ 

ʧʦ ʩʚʦʝʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʝʣʷʪʩʷ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: 

1. ʈʝʢʠ ʙʘʩʩʝʡʥʘ ʂʫʨʳ. ʉʶʜʘ ʚʭʦʜʷʪ ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ ʧʨʠʪʦʢʠ ʂʫʨʳ, ʘ ʪʘʢʞʝ ʨʝʢʠ 

ʙʘʩʩʝʡʥʘ ɸʨʘʢʩʘ; 

2. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʨʝʢʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ; 

3. ʈʝʢʠ ʊʘʣʳʰʩʢʠʭ ʛʦʨ; 

4. ʈʝʢʠ ɸʧh ʝʨʦʥ-ɻʦʙʫʩʪʘʥʩʢʦʛʦ ʢʨʘʷ [2, 5, 7]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʘʩʩʝʡʥ ʨʝʢʠ ɸʨʘʢʩ ʚʢʣʶʯʘʝʪ ʨʝʢʠ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʅʘʭʠʯʝʚʘʥʠ 

ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʜʦ ʤʝʩʪʘ ʚʧʘʜʝʥʠʷ ɸʨʘʢʩʘ ʚ ʂʫʨʫ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʰʠʭ 

ʠ ʤʘʣʳʭ ʨʝʢ ʚ ʅʘʭʠʯʝʚʘʥʠ ʜʦʩʪʠʛʘʝʪ 400. ɺʩʝ ʨʝʢʠ, ʧʨʦʪʝʢʘʶʱʠʝ ʧʦ ʩʪʨʘʥʝ, ʚʧʘʜʘʶʪ ʚ 

ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ. ʇʦʵʪʦʤʫ ʵʪʠ ʨʝʢʠ ʩʯʠʪʘʶʪʩʷ ʚʭʦʜʷʱʠʤʠ ʚ ʙʘʩʩʝʡʥ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ [7]: 

1. ʈʝʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ʂʫʨʘ (ʂʫʨʘ, ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ ʧʨʠʪʦʢʠ ʨʝʢʠ ʂʫʨʘ); 

2. ʈʝʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ɸʨʘʢʩ (ʨʝʢʘ ɸʨʘʢʩ ʠ ʝʝ ʧʨʠʪʦʢʠ); 

3. ʈʝʢʠ, ʚʧʘʜʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʩʦʩʪʘʚʣʷʝʪ 8359 [7]. ɼʣʠʥʘ 8188 ʨʝʢ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 25 ʢʤ, 107 ʨʝʢ ʠʤʝʶʪ ʜʣʠʥʫ 26ï50 ʢʤ, 

40 ʨʝʢ ð 51ï100 ʢʤ, 22 ʨʝʢʠ ð 101ï500 ʢʤ ʠ 2 ʨʝʢʠ ð ʙʦʣʝʝ 500 ʢʤ. ɼʣʠʥʘ 7900 ʨʝʢ 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 10 ʢʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʝʨʝʩʳʭʘʶʪ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. ɼʣʠʥʘ 24 ʨʝʢ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 100 ʢʤ, ʠ ʦʥʠ ʜʝʡʩʪʚʫʶʪ ʢʨʫʛʣʳʡ ʛʦʜ. 

 

ʊʘʙʣʠʮʘ  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʈɽʂ ʇʆ ɹɸʉʉɽʁʅɸʄ ʇʆ ʀʍ ʇʈʆʊʗɾɽʅʅʆʉʊʀ  
 

ɻʨʫʧʧʠʨʦʚʢʘ ʨʝʢ ʧʦ ʠʭ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʢʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ɹʘʩʩʝʡʥ 

ʂʫʨʳ  

ɹʘʩʩʝʡʥ 

ɸʨʘʢʩʘ  

ʈʝʢʠ, ʚʧʘʜʘʶʱʠʝ ʚ 

ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ  

ʀʪʦʛʦ 

ʉʘʤʳʝ ʤʘʣʳʝ < 25 3884 1133 3171 8188 

ʄʘʣʳʝ 26ï60 45 32 30 107 

ʉʨʝʜʥʠʝ 51ï100 23 7 10 40 

ʂʨʫʧʥʳʝ 101ï500 11 4 7 22 

ɹʦʣʝʝ ʢʨʫʧʥʳʝ > 500  1 1 ð 2 

ʀʪʦʛʦ 3964 1177 3218 8359 
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ɻʫʩʪʦʪʘ ʨʝʯʥʳʭ ʩʝʪʝʡ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʝ (0,84 ʢʤ/ʢʤ2), ʥʘʠʤʝʥʴʰʘʷ ð ʚ ɸʧʰʝʨʦʥ-ɻʦʙʫʩʪʘʥʩʢʦʡ 

ʟʦʥʝ (0,20 ʢʤ/ʢʤ2). ʆʙʱʘʷ ʜʣʠʥʘ ʨʝʢ ʩʪʨʘʥʳ ʩʦʩʪʘʚʣʷʝʪ 33 665 ʢʤ, ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ð 0,39 

ʢʤ/ʢʤ2. 

ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʨʝʢʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ð ʨʝʢʘ ʂʫʨʘ. ɽʛʦ ʦʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

1515 ʢʤ, ʘ 900 ʢʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʫʜʦʭʦʜʥʘʷ 

ʨʝʢʘ ʚ ʨʝʩʧʫʙʣʠʢʝ. ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʧʣʦʱʘʜʠ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʠ ʩʦʩʪʘʚʣʷʝʪ 18,8 ʪʳʩ. ʢʤ2.  

ʈʝʢʘ ʂʫʨʘ ʙʝʨʝʪ ʥʘʯʘʣʦ ʥʘ ʚʳʩʦʪʝ 2768 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʩʢʣʦʥʝ ʪʫʨʝʮʢʦʡ ʛʦʨʳ ɻʳʟʳʣʠʜʠʢ, ʠ ʚʧʘʜʘʝʪ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ, ʥʘ 28 ʤ ʥʠʞʝ ʫʨʦʚʥʷ 

ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʉʨʝʜʥʝʝ ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʢʠ ʂʫʨʘ ʚ ʉʘʙʠʨʘʙʘʜʩʢʦʤ ʨʘʡʦʥʝ, ʚ 

ʤʝʩʪʝ ʩʣʠʷʥʠʷ ʩ ʨʝʢʦʡ ɸʨʘʢʩ, ʩʦʩʪʘʚʣʷʝʪ 504 ʤ3/ʩ. 71,9 ʤ3/ʩ ʚʧʘʜʘʝʪ ʚ ʨʝʢʫ ʂʫʨʘ ʯʝʨʝʟ ʝʝ 

ʧʨʘʚʳʝ ʧʨʠʪʦʢʠ ʠ 121 ʤ3/ʩ ʯʝʨʝʟ ʝʝ ʣʝʚʳʝ ʧʨʠʪʦʢʠ ʚ ʧʨʝʜʝʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɼʦ ʚʧʘʜʝʥʠʷ ʚ 

ʨʝʢʫ ɸʨʘʢʩ ʤʝʩʪʥʳʡ ʩʪʦʢ ʨʝʢʠ ʂʫʨʘ ʩʦʩʪʘʚʣʷʣ 193 ʤ3/ʩ. ɺ ʵʪʦʡ ʯʘʩʪʠ ʦʢʦʣʦ 62% ʩʪʦʢʘ ʂʫʨʳ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥʘʭ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʢʠ ʂʫʨʘ ʚ ʤʝʩʪʝ ʩʣʠʷʥʠʷ ʩ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ ʩʦʩʪʘʚʣʷʝʪ 

908 ʤ3/ʩ, ʠʟ ʢʦʪʦʨʳʭ 670 ʤ3/ʩ ʠʣʠ 74% ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʪʨʘʥʳ. ɺ 1968 ʛ. ʥʘ ʨʝʢʝ 

ʂʫʨʘ ʥʘʙʣʶʜʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʪʦʢ 2670 ʤ3/ʩ. ɺ ʛʦʜʳ ʩʠʣʴʥʦʡ ʟʘʩʫʭʠ ʚ ʨʝʢʝ ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʤʠʥʠʤʘʣʴʥʳʡ ʩʪʦʢ 158 ʤ3/ʩ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʦʢ ʨʝʢʠ ʂʫʨʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʣʩʷ ʠ ʜʦʩʪʠʛ ʪʦʯʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ.  

ʈʝʢʘ ɸʨʘʢʩ ð ʚʪʦʨʘʷ ʧʦ ʚʝʣʠʯʠʥʝ ʨʝʢʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʢʨʫʧʥʝʡʰʠʡ ʧʨʠʪʦʢ ʨʝʢʠ ʂʫʨʘ. 

ʈʝʢʘ ɸʨʘʢʩ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʛʦʨʥʦʛʦ ʭʨʝʙʪʘ ɹʠʥʛʦʣʜ ʚ ʊʫʨʮʠʠ ʥʘ ʚʳʩʦʪʝ 

3001 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɽʛʦ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 1072 ʢʤ, ʘ ʧʣʦʱʘʜʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ð 102 

000 ʢʤ2. ʈʝʢʫ ɸʨʘʢʩ ʩʨʘʚʥʠʚʘʶʪ ʩ ʩʘʤʳʤʠ ʤʫʪʥʳʤʠ ʨʝʢʘʤʠ ʤʠʨʘ ð ʅʠʣʦʤ, ʍʫʘʥʭʵ ʠ 

ɸʤʫʜʘʨʴʝʡ. 

ʈʝʢʘ ɸʨʘʢʩ ʚʧʘʜʘʝʪ ʚ ʨʝʢʫ ʂʫʨʘ ʚ ʉʘʙʠʨʘʙʘʜʩʢʦʤ ʨʘʡʦʥʝ, ʠ ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʩʪʦʢ 

ʩʦʩʪʘʚʣʷʝʪ 180 ʤ3/ʩ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʪʦʢ ʨʝʢʠ ɸʨʘʢʩ ʚ 1969 ʛ. ʩʦʩʪʘʚʣʷʣ 2670 ʤ3/ʩ. 

ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʨʝʢʠ ʜʦʩʪʠʛʘʝʪ 16 ʤ3/ʩ [2, 5].  

ʉʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʨʝʢʘʭ ʂʫʨʘ ʠ ɸʨʘʢʩ ʚʝʨʦʷʪʥʳ ʥʘʚʦʜʥʝʥʠʷ, ʠ ʚʘʞʥʦ 

ʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ ʧʨʦʪʠʚ ʵʪʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʷʚʣʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʝ 

ʨʝʢʠ ʟʘʛʨʷʟʥʝʥʳ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʦʪʭʦʜʘʤʠ, ʘ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ 

ʧʦʚʳʩʠʣʩʷ. 

ʊʨʝʪʴʷ ʧʦ ʚʝʣʠʯʠʥʝ ʨʝʢʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ð ʨʝʢʘ ʉʘʤʫʨ, ʙʝʨʫʱʘʷ ʥʘʯʘʣʦ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʘ ʚʳʩʦʪʝ 3628 ʤ ʚ ʛʦʨʘʭ ɼʘʛʝʩʪʘʥʘ, ʈʦʩʩʠʷ. ʆʥ ʚʭʦʜʠʪ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ 

ɻʫʩʘʨʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʨʦʪʝʢʘʝʪ ʦʢʦʣʦ 40 ʢʤ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ʩ ɸʟʝʨʙʘʡʜʞʘʥʦʤ, ʘ ʟʘʪʝʤ ʩʥʦʚʘ 

ʚʭʦʜʠʪ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɼʘʛʝʩʪʘʥʘ. ʈʝʢʘ ʉʘʤʫʨ ð ʝʜʠʥʩʪʚʝʥʥʘʷ ʨʝʢʘ, ʢʦʪʦʨʘʷ ʚʧʘʜʘʝʪ ʚ 

ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʥ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ.  

ʆʙʱʘʷ ʜʣʠʥʘ ʨʝʢʠ ʉʘʤʫʨ ʩʦʩʪʘʚʣʷʝʪ 216 ʢʤ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ð 4,43 ʪʳʩ. ʢʤ2, 

ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʨʘʩʭʦʜ ʥʘ ʉʘʤʫʨ-ɸʧʰʝʨʦʥʩʢʦʤ ʛʠʜʨʦʫʟʣʝ ʩʦʩʪʘʚʣʷʝʪ 75 ʤ3/ʩ, ʘ ʚ 

ʚʦʜʦʝʤʝ ʦʙʨʘʟʫʝʪʩʷ 27 ʤ3/ʩ. ʪʝʨʨʠʪʦʨʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʝʢʘ ʊʝʨʪʝʨ ð ʩʘʤʘʷ ʙʳʩʪʨʘʷ ʨʝʢʘ ʚ ʛʦʨʘʭ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ. ʆʥ ʙʝʨʝʪ ʥʘʯʘʣʦ ʩ ʛʦʨʳ 

ɻʝʣʠʥʛʘʷ ʥʘ ʚʳʩʦʪʝ 3120 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʠʤʝʝʪ ʦʙʱʫʶ ʜʣʠʥʫ 200 ʢʤ, ʧʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʘ 2200 ʢʤ2, ʚʧʘʜʘʝʪ ʚ ʨʝʢʫ ʂʫʨʘ. ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʨʝʢʠ ʊʝʨʪʝʨ ʩʦʩʪʘʚʣʷʝʪ 22,9 ʤ3/ʩ. 

ʇʦ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʪʦʢ 647 ʤ3/ʩ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʨʝʢʝ ʊʝʨʪʝʨ 

ʚ 1940 ʛ. ɺ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʝʛʦ ʨʘʩʭʦʜ ʩʥʠʞʘʝʪʩʷ ʜʦ 5 ʤ3/ʩ.  
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ɺʦʜʦʭʨʘʥʠʣʠʱʘ ʉʘʨʩʘʥʛ ʠ ʄʘʜʘʛʠʟ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʝʢʝ ʊʝʨʪʝʨ, ʠ ʝʝ ʩʪʦʢ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʯʝʨʝʟ ʵʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʩʪʘʶʪʩʷ ʥʘ 

ʦʢʢʫʧʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ɸʨʤʝʥʠʠ, ʨʝʢʘ ʠ ʦʢʨʫʞʘʶʱʠʝ ʝʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤ ʬʦʨʤʘʤ ʧʨʦʚʦʢʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʙʦʝʧʨʠʧʘʩʳ ʩʙʨʘʩʳʚʘʶʪʩʷ ʯʝʨʝʟ 

ʨʝʢʠ, ʧʘʚʦʜʢʦʚʳʝ ʚʦʜʳ ʩʙʨʘʩʳʚʘʶʪʩʷ, ʘ ʠʥʦʛʜʘ ʨʝʯʥʘʷ ʚʦʜʘ ʩʥʠʞʘʝʪʩʷ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʚʦ ʚʨʝʤʷ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ. ʇʦʵʪʦʤʫ ʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʵʪʦʡ 

ʨʝʢʝ ʪʨʝʙʫʶʪ ʧʦʜʛʦʪʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨ. 

ʇʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʱʠʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʝʩʫʨʩ ʨʝʯʥʦʡ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 

1024 ʤ3/ʩ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʘʧʘʩʳ ð 32,3 ʤʣʨʜ ʤ3 [1, 2, 6]. ʆʢʦʣʦ 70% ʠʣʠ 22 ʤʣʨʜ ʤ3 ʟʘʧʘʩʦʚ 

ʨʝʯʥʦʡ ʚʦʜʳ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʘ 30% ʠʣʠ 10,3 ʤʣʨʜ ʤ3 

ʬʦʨʤʠʨʫʝʪʩʷ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ɺ ʩʘʤʳʝ ʚʣʘʞʥʳʝ ʛʦʜʳ ʦʙʱʠʝ ʟʘʧʘʩʳ ʨʝʯʥʦʡ ʚʦʜʳ ʩʦʩʪʘʚʣʷʶʪ 

40,9 ʤʣʨʜ ʤ3, ʘ ʚ ʛʦʜʳ ʠʟʙʳʪʦʯʥʦʡ ʟʘʩʫʭʠ ð 5,68 ʤʣʨʜ ʤ3 [3]. 

ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʯʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʩʪʦʷʥʥʳʡ ʨʠʩʢ ʥʘʚʦʜʥʝʥʠʡ ʚ 

ʨʝʢʘʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʦʭʨʘʥʷʶʪ ʚ ʧʦʚʝʩʪʢʝ ʜʥʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʠʭ ʩʪʦʢʘ ʯʝʨʝʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʩʪʦʢʘ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦʣʦ 800 ʦʟʝʨ [2, 5]. ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʦʟʝʨ 

ʧʝʨʝʩʳʭʘʶʪ ʣʝʪʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʦʟʝʨ ʩ ʧʦʩʪʦʷʥʥʦʡ ʚʦʜʦʡ ʜʦ 250. ʆʜʥʘʢʦ ʠʭ ʚʤʝʩʪʠʤʦʩʪʴ ʠ 

ʧʣʦʱʘʜʴ ʦʯʝʥʴ ʤʘʣʳ. ʇʣʦʱʘʜʴ 7 ʦʟʝʨ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 10 ʢʤ2. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʚʩʝʭ ʦʟʝʨ 250 

ʢʤ2. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 4 ʦʟʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʝʪ 

165 ʢʤ2. ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʧʝʮʠʘʣʠʩʪʳ ʜʝʣʷʪ ʦʟʝʨʘ ʥʘ 

ʪʨʠ ʛʨʫʧʧʳ: 

1. ʆʟʝʨʘ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ; 

2. ʆʟʝʨʘ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ; 

3. ɻʦʨʥʳʝ ʦʟʝʨʘ. 

ɺ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʝʩʪʴ 4 ʙʦʣʴʰʠʭ ʛʦʨʥʳʭ ʦʟʝʨʘ, ʦʢʦʣʦ 150 ʥʘ 

ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ, 20 ʚ ʛʦʨʘʭ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʠ ʦʢʦʣʦ 70 ʥʝʙʦʣʴʰʠʭ ʛʦʨʥʳʭ ʦʟʝʨ ʚ 

ʛʦʨʘʭ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʟʝʨ, ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 1 ʢʤ2, ʩʦʩʪʘʚʣʷʝʪ 25. 

ʆʟʝʨʘ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʢʘʯʝʩʪʚʫ ʚʦʜʳ. ʆʟʝʨʘ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ, ʦʧʦʣʟʥʝʚʳʭ, ʨʝʣʠʢʪʦʚʳʭ, ʣʝʜʥʠʢʦʚʳʭ, ʵʨʦʟʠʦʥʥʳʭ, ʵʦʣʦʚʳʭ, ʟʘʧʨʫʜʥʳʭ, ʧʨʠ 

ʟʘʙʦʣʘʯʠʚʘʥʠʠ ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ɸʧʰʝʨʦʥʘ ʠ ɻʦʙʫʩʪʘʥʘ ʠ ʚ ʛʦʨʘʭ ʄʘʣʦʛʦ 

ʂʘʚʢʘʟʘ (ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ ɸʣʘʛʝʣʠ) ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [2]. 

ʆʟʝʨʘ ʵʨʦʟʠʦʥʥʦʛʦ (ʨʝʯʥʦʛʦ) ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʂʫʨʘ-

ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʊʘʢʠʝ ʦʟʝʨʘ ʝʱʝ ʥʘʟʳʚʘʶʪ ʘʭʤʘʟʘʤʠ. ʆʟʝʨʘ ʉʘʨʳʩʫ, ɸʛʛʝʣ, 

ʄʝʭʤʘʥ ʠ ɻʘʜʞʠʛʘʙʫʣ ð ɻ ʪʦ ʜʦʣʠʥʥʳʝ ʦʟʝʨʘ. ʆʟʝʨʘ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʲʝʤʘ ʠ 

ʦʧʫʩʢʘʥʠʷ ʤʦʨʷ, ʥʘʟʳʚʘʶʪ ʨʝʣʠʢʪʦʚʳʤʠ ʦʟʝʨʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʦʟʝʨʘ ɸʧh ʝʨʦʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ 

ʷʚʣʷʶʪʩʷ ʨʝʣʠʢʪʦʚʳʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʣʠʢʪʦʚʳʭ ʦʟʝʨ ʩʦʣʝʥʳʝ. ɺʦʜʘ ʦʟʝʨ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ 

ʦʙʳʯʥʦ ʧʨʝʩʥʘʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦʜʘ ʦʟʝʨ ʚ ʧʨʝʜʛʦʨʴʷʭ ʠ ʨʘʚʥʠʥʘʭ ʧʨʝʩʥʘʷ ʠ ʩʦʣʝʥʘʷ. 

ɿʘʧʘʩʳ ʚʦʜʳ ʚ ʦʟʝʨʝ ʦʯʝʥʴ ʤʘʣʳ ʠ ʩʦʩʪʘʚʣʷʶʪ 0,314 ʤʣʨʜ ʤ3. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʦʜʳ ʚ 

ʦʟʝʨʝ ʩʦʣʝʥʘʷ ʠ ʥʝʧʨʠʛʦʜʥʘ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʕʪʠ ʦʟʝʨʘ, ʷʚʣʷʶʱʠʝʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʩʦʢʨʦʚʠʱʝʤ ʧʨʠʨʦʜʳ ʠ ʧʘʤʷʪʥʠʢʘʤʠ ʠʩʪʦʨʠʠ, ʧʦ 

ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣʠ ʪʝʨʷʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ. ɺʦʜʳ ʦʟʝʨʘ 

ʟʘʛʨʷʟʥʝʥʠʝ, ʦʪʭʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʙʨʘʩʳʚʘʶʪʩʷ ʥʘ ʥʠʭ, ʘ ʦʢʨʫʞʘʶʱʠʝ 

ʢʫʩʪʘʨʥʠʢʠ, ʜʝʨʝʚʴʷ ʠ ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʜʝʛʨʘʜʠʨʫʶʪ. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 
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ʫʨʦʚʝʥʴ ʚʦʜʳ ɹʝʣʦʛʦ ʦʟʝʨʘ, ʠʟʥʘʯʘʣʴʥʦ ʩʦʣʝʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ 0,3ï1,0 ʛ/ʣ, ʜʦʩʪʠʛʘʣ 

13 ʛ/ʣ. ʆʭʨʘʥʘ ʦʟʝʨ ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʘ. ɺʧʝʨʚʳʝ ʩ ʩʝʨʝʜʠʥʳ 1950-ʭ ʛʦʜʦʚ ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʘ ʟʘʥʠʤʘʝʪʩʷ ʩʙʦʨʦʤ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʝʡ ʠ ʠʟʫʯʝʥʠʝʤ ʜʘʥʥʳʭ ʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ɺ 1983 ʛ. ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʆɸʆ çɸʟʄɺɸʉè ʧʨʦʚʝʣ ʘʪʪʝʩʪʘʮʠʶ ʚʦʜʦʝʤʦʚ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, 

ʩʦʙʠʨʘʣʘʩʴ ʠ ʫʪʦʯʥʷʣʘʩʴ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʘʚʪʦʨʘʤʠ [1]. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʧʦʩʪʨʦʝʥʦ ʠ ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 170 ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʦʨʦʰʝʥʠʷ, ʵʥʝʨʛʝʪʠʢʠ, ʪʫʨʠʟʤʘ, ʨʳʙʦʣʦʚʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʩʧʦʨʪʘ ʠ 

ʜʨʫʛʠʭ ʮʝʣʝʡ. ʆʙʱʠʡ ʦʙʲʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20,0ï22,5 ʤʣʨʜ ʤ3. ʆʙʱʘʷ 

ʚʦʜʦʝʤʢʦʩʪʴ 12 ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 100 ʤʣʥ ʤ3, ʚʦʜʦʝʤʢʦʩʪʴ 15 ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʩʦʩʪʘʚʣʷʝʪ 10ï100 ʤʣʥ ʤ3, ʚʦʜʦʝʤʢʦʩʪʴ 35 ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʦʩʪʘʚʣʷʝʪ 1ï10 ʤʣʥ ʤ3, ʘ 

ʚʦʜʦʝʤʢʦʩʪʴ 108 ʚʦʜʦʭʨʘʥʠʣʠʱ ʤʝʥʴʰʝ 1 ʤʣʥ ʤ3. ʆʙʲʝʤ ʦʩʪʘʣʴʥʳʭ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʝʞʝʜʥʝʚʥʦ [6]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱ ʝʤʢʦʩʪʴʶ ʙʦʣʝʝ 1 ʤʣʥ ʤ3 ʠ 

ʧʦʯʪʠ ʚʩʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʙʲʝʤʦʤ ʤʝʥʝʝ 1 ʤʣʥ ʤ3 ʧʦʩʪʨʦʝʥʳ ʚʥʝ ʢʘʥʘʣʘ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʘ ʚʦʜʦʪʦʢʦʚ ʠ ʚʥʝʢʘʥʘʣʴʥʳʭ ʚʦʜʦʝʤʦʚ ʟʘʛʨʷʟʥʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʩʪʦʢʦʚ, ʤʫʪʥʦʩʪʠ ʨʝʯʥʦʡ ʚʦʜʳ, ʜʦʞʜʝʚʦʡ ʵʨʦʟʠʠ ʠ ʜʨʫʛʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʟʘʧʦʣʥʝʥʳ ʠʣʦʤ ʠ ʪ.ʜ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʦʣʝʟʥʦʛʦ ʦʙʲʝʤʘ ʠ ʩʨʦʢʘ ʩʣʫʞʙʳ 

ʨʝʟʝʨʚʫʘʨʦʚ, ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ - ʠʭ ʙʳʩʪʨʦʤʫ 

ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʜʦʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʦʪ ʚʥʝʰʥʝʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʟʘʛʨʷʟʥʝʥʠʷ, ʵʨʦʟʠʠ ʠ ʜʨʫʛʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

 

ɺʳʚʦʜʳ 

1. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʩʦʩʪʘʚʣʷʝʪ 8359. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʝʨʝʩʳʭʘʝʪ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, ʠ ʪʦʣʴʢʦ 24 ʨʝʢʠ ʪʝʢʫʪ ʢʨʫʛʣʳʡ ʛʦʜ. ɼʣʠʥʘ 

22 ʠʟ ʵʪʠʭ ʨʝʢ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 100ï500 ʢʤ. ɼʣʠʥʘ ʜʚʫʭ ʨʝʢ ʙʦʣʝʝ 500 ʢʤ. ʈʝʩʫʨʩ ʚʩʝʭ 

ʚʥʫʪʨʝʥʥʠʭ ʨʝʢ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʣʨʜ ʤ3. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʩʪʨʘʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʘ. 

2. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʪʨʘʥʝ ʦʢʦʣʦ 800 ʦʟʝʨ, ʠʭ ʦʙʱʠʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʦʯʝʥʴ ʤʘʣʳ ʠ 

ʩʦʩʪʘʚʣʷʶʪ 0,314 ʤʣʨʜ ʤ3. ʈʦʣʴ ʦʟʝʨʥʦʡ ʚʦʜʳ ʚ ʫʧʨʘʚʣʝʥʠʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʯʝʥʴ ʤʘʣʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʦʟʝʨʘʭ ʫʭʫʜʰʘʝʪʩʷ, ʘ ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɽʩʪʴ ʩʝʨʴʝʟʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʭ ʟʘʱʠʪʝ. 

3. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʠʤʝʝʪʩʷ 170 ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʘ ʠʭ ʦʙʱʠʝ ʟʘʧʘʩʳ 

ʚʦʜʳ ʩʦʩʪʘʚʣʷʶʪ 20,0ï22,5 ʤʣʨʜ ʤ3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʫʭʠ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʢʦʧʣʝʥʥʳʝ ʟʘʧʘʩʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʩʦʢʨʘʪʠʣʠʩʴ ʧʦʯʪʠ ʚʜʚʦʝ. 

4. ʇʣʦʩʢʠʝ, ʣʠʥʝʡʥʳʝ ʠ ʪʦʯʝʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʜʳ ð ʩʫʱʝʩʪʚʫʝʪ 

ʩʝʨʴʝʟʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʭʨʘʥʝ ʠ ʩʦʭʨʘʥʝʥʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʠʣʴ ʧʦʩʪʝʧʝʥʥʦ ʫʭʫʜʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠʟʚʥʝ.  
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Abstract. The article presents the results of radio ecological studies of the territories of 

uranium tailings in Kyrgyzstan (Sumsar, Shekaftar and Terek-Sai), as well as their current state and 

assessment of the radioactive contaminationôs potential risks. The ore field of this region is 

characterized as an extremely complex structure and covers about 30 ore occurrences of lead and 

rare metals. Starting from the Precambrian period both applicative and disjunctive disturbances 

within its boundaries have been widely developing and being manifested many times throughout the 

history of geological development. Oxidized and sulfide ores have been developed within the 

deposit. Unfortunately, serious miscalculations were made. As result of natural disasters; such as 

earthquakes, landslides, mudflows, etc., several uranium tailing dumbs have been damaged. Day by 

day, the risk of destruction and the threat of radioactive contamination of the Kyrgyz Republic 

territory are increasing. There are eight tailing dumps on the territory of Shekaftar uranium natural-

technogenic province, the total volume of which is 1194 thousand m3 of radioactive waste. There 

are 15 mountain dumps of substandard ore with an ore volume of 4585.6 thousand m3 hour, in local 

areas it exceeds 500 ɛR/h. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʝʨʨʠʪʦʨʠʡ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʂʳʨʛʳʟʩʪʘʥʘ (ʉʫʤʩʘʨ, ʐʝʢʘʬʪʘʨ ʠ ʊʝʨʝʢ-Cʘʡ), ʠʭ 

ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʈʫʜʥʦʝ 

ʧʦʣʝ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʦʭʚʘʪʳʚʘʝʪ ʦʢʦʣʦ 

30 ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʩʚʠʥʮʘ ʠ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ. ɺ ʝʛʦ ʛʨʘʥʠʮʘʭ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʢʘʢ 

ʧʣʠʢʘʪʠʚʥʳʝ, ʪʘʢ ʠ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘʯʠʥʘʷ ʩ ʜʦʢʝʤʙʨʠʷ. ɺ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʘʟʚʠʪʳ 

ʦʢʠʩʣʝʥʥʳʝ ʠ ʩʫʣʴʬʠʜʥʳʝ ʨʫʜʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʩʝʨʴʝʟʥʳʝ ʧʨʦʩʯʝʪʳ. ɺ 
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ʨʝʟʫʣʴʪʘʪʝ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʥʘʧʨʠʤʝʨ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʦʧʦʣʟʥʠ, ʩʝʣʠ ʠ ʪ. ʜ., ʥʝʩʢʦʣʴʢʦ 

ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʨʘʟʨʫʰʝʥʠʷ ʠ ʫʛʨʦʟʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʫʨʘʥʦʚʦʡ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʦʡ ʧʨʦʚʠʥʮʠʠ ʐʝʢʘʬʪʘʨ ʨʘʩʧʦʣʦʞʝʥʳ 8 ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʩ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ 1194 ʪʳʩ ʤ3 ʠ 15 ʛʦʨʥʳʭ ʦʪʚʘʣʦʚ ʥʝʢʦʥʜʠʮʠʦʥʥʦʡ ʨʫʜʳ ʩ ʦʙʲʝʤʦʤ 

ʨʫʜʳ 4585,6 ʪʳʩ ʤ3 ʯʘʩ, ʤʝʩʪʘʤʠ ʧʨʝʚʳʰʘʝʪ 500 ʤʢʈ/ʯʘʩ. 

 

Keywords: uranium, tailings, radioecology, radioactivity, technology-related province, 

mountain, biogeochemical processes. 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʚʠʥʮʠʷ, ʛʦʨʘ, ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

 

 

Introduction 

Mountains are the large ecosystems of our planet, where natural landscapes have been 

preserved and used in a traditional way. Recently the mining industry has been rapidly developing 

in many mountainous countries. However, biogeochemical processes, preservation of biodiversity, 

the extraction and the transportation of minerals in the mountains are the most important factors in 

the destruction of natural mountain ecosystems. Kyrgyz Mountains are rich with different types of 

minerals. According to the updated information more than 300 large and medium-sized deposits of 

sold minerals have been explored and evaluated, including gold, silver, antimony, mercury, 

molybdenum, tin, rare earth (U, Th, Ra) and nonferrous metals, coal, nonmetallic raw materials [1]. 

In the recent past the country has produced uranium oxide, rare earth metals, semi-finished products 

for non-ferrous metallurgy (lead, zinc, molybdenum, etc.) 

From the mid-1950s to the present 20 mining and processing enterprises have been shut for 

the extraction and processing of uranium raw materials [2ï4]. Long term and man-made impacts on 

the subsoil associated with the exploration, production, processing of mineral resources have led to 

significant changes in some mining areas, in the geological environment and in some cases even to 

the emergence of a wide range of potentially hazardous natural-man-made geological processes that 

caused and still causing significant economic and environmental damage.  

In the complex of geo-ecological problems, both inherited from the Soviet mining and 

metallurgical industry, and acquired after the collapse of the USSR, the problem of the safe keeping 

of a large amount of mining waste is put forward in the first place. As a result of ineffective and 

irrational processing of minerals 

1) Large scale dumps of waste rocks, substandard ores, and metallurgical slags were formed.  

2) Tailing dumps and sludge ponds were created, which not only pollute the environment, but 

are also potentially dangerous sources of natural and man-made emergencies [5]. 

Tailings dumps are in a particularly unfavorable position because of special hydraulic 

structures which were created from man-made soils ð the so-called ñtailingsò. In fact, they were 

obtained as a result of complex and diverse ore processing processes. Tailings dumps are 

concentrated massifs of finely dispersed production wastes, which depending on the processed ores 

contain radionuclides (Shecaftar, Sumsar and Terek-Sai). Currently on the territory of Kyrgyzstan 

there are 55 tailing dumps with a volume of more than 132 million m3 on an area of 770 hectares, 

85 mountain dumps with a volume of 700 m3 occupying over 1500 hectares, including 31 tailing 

dumps and 25 dumps.  
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Waste of uranium production with a volume of 51.8 million m3 (as of 2014ï15 their total 

radioactivity exceeds 87 thousand curies) with the development of new deposits it will increase 

even more (Figure 1). 

Occupying significant areas, the tailings of the storage have a negative impact on the 

environment; both at the stage of operation and for long periods of time after the storage facilities 

and mothballed [4]. Close location of objects with radioactive waste to the borders of the adjacent 

states of central Asia, as well as their location on the catchments of rivers of a trans-boundary 

nature, water flow, which in case of emergencies can contribute to the expansion of the boundaries 

of radioactive contamination. 

So, the necessity for regular monitoring of tailings and dumps of a trans-boundary nature is 

very topical nowadays (Shecaftar, Sumsar, and Terek-Sai). According to experts currently there are 

risks of emergencies and there is a zone of possible radioactive contamination of which falls not 

only on the territory of Kyrgyzstan, but also on neighboring states (Kazakhstan, Tajikistan, and 

Uzbekistan) where about 5 million people live [1]. 

 

 
Figure 1. Map of the location of tailing dumps and the area of possible pollution of the territory of 

Kyrgyzstan and trans-boundary states 

 

 

Material and research methods 

Of radio ecological studies were carried out on the territories of tailing dumps: Shecaftar, 

Sumsar, and Terek-Sai. A dosimeter-radiometer DKS-96 of the laboratory of biochemistry of the 

Institute of Biology of the National Academy of Sciences of the Kyrgyz Republic was used to carry 

out gamma survey of the territories. It provides an operational measurement of the main quantities 

characterizing the radiation situation and the search for sources of ionizing radiation (Figure 2). 

Measurements of the exposure dose of ɔ-radiation were carried out in accordance with the IAEA 

instructions for ground-based survey of the radiation at a height of 0.1 and 1 meter from the earthôs 

surface. According to the technical instructions of the dosimeters, measurements at one point were 

carried out at least three times, and then the arithmetic mean values were determined [5]. 
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In selecting coil samples when compiling a soil map of Kyrgyzstan, we used the classification 

of adopted soils [3]. Soil sampling was carried out in accordance with the requirements of GOST 

53123-2008 (ISO 10381-5:2005) [4]. 

 

 

 
 

Figure 2. DKS-96 dosimeter 

 

Figure 3. Satellite device (GPS) 

 

 

A satellite device (GPS) regularly and automatically recorded the longitude and latitude of the 

location (Figure 3) On the territory of the village. There are 8 mountain dumps in Shekaftar. The 

dumps have accumulated about 700 thousand m3 of low-active rocks and substandard ores. 

Residential buildings with private plots are located in the immediate vicinity. All dumps have not 

been reclaimed. The average exposure dose rate (DER) of gamma radiation on the surface of the 

dumps is 60ï150 ɛR/h (0.6ï1.5 ɛSv/h). 

Dumps located on the bank of the river. Sumsar, are intensively eroded by the waters of the 

river with the removal of radionuclides into its channel and floodplain. This is evidenced by the 

results of testing bottom sediments of the river near the border with Uzbekistan, where high 

concentrations of uranium (215 g/t) and an increased content of heavy metals: lead, iron, copper, 

chromium, cadmium were recorded. These heavy metals and toxic elements owe their origin to the 

activities of the Sumsar lead-zinc mine, located three kilometers up the river valley. 

As a result of 25 years of operation of this mine, 4.5 million tons of toxic waste were 

generated, which are deposited in three tailing dumps on the slopes of the Sumsar River valley. In 

the spring of 1994, as a result of heavy rainfall, tailing dump no. 1, located in the immediate vicinity 

of the riverôs edge, was destroyed, and the facility turned into a source of permanent pollution of the 

Sumsar River. 
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Table 1.  

SPECIFIC ACTIVITY OF RADIONUCLIDES  

IN THE SOILS OF TAILING DUMPS AND DUMPS SHEKAFTAR 
 

 ̄ Sampling location 238U 232Th 226Ra 210Pb 40K 

Specific activity, Bq/kg (MÑm) 

1. Dam (control) 9.38Ñ1.51 71.00Ñ8.00 63.78Ñ7.64 76.56Ñ10.85 705.00Ñ12.00 

2. Tailings pond no. 1 2044.15Ñ296.51 80.90Ñ9.40 10662.10Ñ592 7065.13Ñ841.19 396.20Ñ22.00 

3. Tailings pond no. 2 51.40Ñ11.31 44.15Ñ5.65 137.03Ñ16.09 850.11Ñ107.26 800.00Ñ57.00 

4. Tailings pond no. 3 29.60Ñ5.10 26.30Ñ1.35 35.71Ñ1.80 150.00Ñ70.32 450.70Ñ25.00 

 

 

Waste dumps in the area of Shekaftar village: The absence of vegetation on the surface of 

unremediated dumps contributes to the development of wind erosion and surface washout of the 

dump material and their spreading to the territory of Shekaftar settlement, as well as the adjacent 

territory of the Fergana Valley. There are no data from regular monitoring of the environment in the 

zone of influence of the considered objects. 

Thus, the population living in the valley of the lower reaches of the Sumsar River, including 

the chile on the territory of the Namangan region of Uzbekistan, experiences a synergistic effect of 

radionuclides and heavy metals. In this regard, it is advisable to conduct biomedical research in this 

area. 

Earlier in 1992, the design institute ñUkrNIPIpromtechnologiiò (Ukraine) developed a project 

for reclamation of dumps, but the project was never implemented. The cost of rehabilitation works 

is estimated at up to USD 1.5 million. 

 

Table 2.  

THE AVERAGE MAINTENANCE OF SEPARATE COMPONENTS  

IN ORES AND TAILINGS OF SHEKAFTAR 
 

Components, % Original ore Tailings 

Ca 10ï20 30 

Si 20 6ï10 

Fe 2ï3 0.4ï1.0 

Rb 1.5ï3.0 2.0ï3.2 

Cr 4.5ï6.0 2ï3 

Mn 3.0 50ï200 

V 1.5 0.4ï0.6 

Ni 3ï5 2 

 

 

Conclusion 

In the complex environmental problems in the country first place put forward the problem of 

safely storing large quantities of waste mining. The accumulation of significant amounts of 

radioactive waste resulted from the activities of mining and processing enterprises of the uranium 

industry 40-70s. Storage in open dumps, tailings and not enough trained squares leads to an intense 

weathering of toxic substances into the atmosphere, their penetration into the groundwater, soil, 

surface water and adverse impact on the environment and human health. Many of the tailings and 

dumps, radioactive waste disposal in the border areas are in critical condition and cause a risk of 
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contamination and radiation exposure in the territory of Kyrgyzstan, as well as possibly other 

Central Asian republics. 

The main causes of environmental stress in the region due to bad choice of storage sites and 

storage facilities, short-term considerations of economic gain, a low level of geological engineering 

survey and design lack of foresight and taking into account the effects of technological impacts on 

the stability of fragile mountain ecosystems. 

Many of the tailings were formed within settlements. With the recent surge in industrial and 

natural catastrophic events, landslides, mudflows, erosion, the threat of radioactive pollution of the 

environment increases significantly. There is a threat to the health of people living near areas with 

high levels of radiation and radioactivity in the environment. On many dangerous areas, lack of 

basic information on the radioactivity content of tailings is not being monitored due to lack of 

funding and related equipment on the ground.  

 

The main radiological concern in the country is the restoration of plant-soil (gardening) and 

the bare heaps tailing, protection from the intense erosion of the protective layer of tailings. Thus, 

the uranium tailings are poorly protected and poorly understood features of life in different 

organisms (biological response to the increased content of radionuclide, the state of microbial 

complex and human). 
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THE DROUGHT EFFECT ON MORPHOPHYSIOLOGICAL PARAMETERS AND CROP 

PERFORMANCE INDICATORS OF THE STUDIED LOCAL WHEAT GENOTYPES 

 

ÉTamrazov T., Ph.D., Research Institute of Crop Husbandry, Ministry of Agriculture of the 

Republic of Azerbaijan (RICH), Baku, Azerbaijan, tamraz.tamrazov@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʨʝʩʩ ʟʘʩʫʭʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʠ ʚʩʝ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʨʦʩʪ ʧʰʝʥʠʮʳ (Triticum aestivum L. / Triticum durum) ʚ ʤʠʨʝ. 

ʇʰʝʥʠʮʘ ʦʙʣʘʜʘʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʩʪʨʝʩʩʫ ʟʘʩʫʭʠ, ʠ ʚʘʨʴʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʦʪʠʧʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʛʝʥʦʪʠʧʘʭ ʧʰʝʥʠʮʳ ʥʘ ɸʧʰʝʨʦʥʩʢʦʡ ʦʧʳʪʥʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ. ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʩʧʣʘʥʠʨʦʚʘʥ ʧʦ ʬʘʢʪʦʨʥʦʤʫ 

ʧʣʘʥʫ ʩ ʜʚʫʤʷ ʦʙʨʘʙʦʪʢʘʤʠ (ʩ ʧʦʣʠʚʦʤ ʠ ʙʝʟ ʧʦʣʠʚʘ) ʠ ʪʨʝʤʷ ʧʦʚʪʦʨʝʥʠʷʤʠ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ 

ʫʨʦʞʘʷ 2020ï2021 ʛʛ. ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʦʙʨʘʙʦʪʢʘʤʠ ʠ ʤʝʞʜʫ ʩʦʨʪʘʤʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʨʘʙʦʪʢʘ Ĭ ʩʦʨʪ ʪʘʢʞʝ ʙʳʣʦ ʟʥʘʯʠʤʳʤ ʜʣʷ 

ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʨʪʘ ʧʦ-ʨʘʟʥʦʤʫ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ 

ʩʪʘʙʠʣʴʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ. ʀʟʫʯʝʥʥʳʝ ʩʦʨʪʘ ʂʠʡʤʘʪʣʠ-2/17, ɻʶʥʘʰʣʠ ʠ 

ʊʘʣʝ-38 ʧʦʢʘʟʘʣʠ ʤʠʥʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʩʪʨʝʩʩʝ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ, ʦʜʥʘʢʦ ʩʥʠʞʝʥʠʝ ʦʪ ʥʠʟʢʦʛʦ ʜʦ 

ʚʳʩʦʢʦʛʦ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʨʝʩʩʘ. 

ʂʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʥʘ ʢʦʣʦʩ, ʠʥʜʝʢʩ ʩʝʤʷʥ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ, ʠʥʜʝʢʩ ʫʨʦʞʘʷ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʫʩʪʴʠʯʥʘʷ 

ʧʨʦʚʦʜʠʤʦʩʪʴ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ ʢʦʣʦʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʳʣʠ ʥʘʜʝʞʥʳʤʠ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʫʣʫʯʰʝʥʠʝ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ 

ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ. 

 

Abstract. Drought stress is the most important factor and an increasingly serious problem 

limiting the growth of wheat (Triticum aestivum L. / Triticum durum) in the world. Wheat possesses 

physiological mechanisms that allow it to adapt to the stress of drought and can vary depending on 

the genotype. The studies were carried out on wheat genotypes at the Absheron Experimental Base 

Station of the Azerbaijan Scientific Research Institute of Crop Husbandry. The experiment was 

designed in a factorial design with two treatments (irrigated and non-irrigated) and three repetitions 
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during the 2020ï2021 harvest season. Analysis of variance revealed significant differences between 

treatments and between varieties. The treatment Ĭ cultivar interaction was also significant for all 

traits, with the exception of grain per plant yield. Significant interactions showed that varieties 

performed differently under stressful conditions, but consistently with respect to grain yield. The 

studied varieties Giymatly-2/17, Gunashly and Tale-38 showed a minimal decrease in physiological 

characteristics, as well as in yield characteristics under stress during flowering, however, a decrease 

from low to high was observed under stress conditions compared with no stress. Correlations 

between morphological, physiological, and morphophysiological traits such as plant height, number 

of grains per ear, seed index, grain yield per plant, yield index, relative water content, stomatal 

conductance, leaf area and ear fertility have generally been reliable indicators for screening for 

drought tolerant wheat varieties and potentially higher yields. In addition, it is observed that 

improvement in any of these traits will lead to an increase in grain yield under water stress 

conditions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʟʘʩʫʭʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʫʣʴʪʫʨ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʢʦʨʨʝʣʷʮʠ.̫ 

 

Keywords: wheat, morphophysiological parameter, drought, crop performance, sustainability, 

correlation. 

 

ʍʦʪʷ ʩʝʣʝʢʮʠʦʥʝʨʳ ʧʨʦʜʦʣʞʘʶʪ ʫʣʫʯʰʘʪʴ ʧʦʪʝʥʮʠʘʣ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ, ʦʜʥʘʢʦ 

ʧʨʦʛʨʝʩʩ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʙʳʣʦ ʪʨʫʜʥʝʝ. ɺ ʦʙʱʝʤ, ʜʣʷ 

ʨʘʟʚʝʜʝʥʠʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚʢʣʶʯʘʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʭʦʨʦʰʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʚʳʙʦʨʝ ʚʳʩʦʢʠʭ ʥʘʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʫ ʟʘʩʫʭʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʩʝʣʝʢʮʠʠ ʧʰʝʥʠʮʳ 

ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ [3] ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʦʮʝʥʢʘ ʟʘʨʦʜʳʰʝʚʦʡ 

ʧʣʘʟʤʳ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʦʧʪʠʤʘʣʴʥʳʤ (ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʩʦʢʦʡ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʠ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʪʠʧʦʚ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʫʨʦʞʘʡʥʦʩʪʠ), ʪʘʢ ʠ 

ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ (ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʘʣʣʝʣʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ). ʋʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʢʦʛʜʘ ʩʪʨʝʩʩ ʦʪ ʟʘʩʫʭʠ ʚʦʟʥʠʢʘʝʪ ʚʦ ʚʨʝʤʷ ʢʦʣʦʰʝʥʠʷ, 

ʮʚʝʪʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʝʨʥʦ [2, 12]. ʉʪʨʝʩʩ ʟʘʩʫʭʠ ʚʦ ʚʨʝʤʷ ʩʦʟʨʝʚʘʥʠʷ ʧʨʠʚʝʣ ʢ 

ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠʤʝʨʥʦ ʥʘ 10%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʤʝʨʝʥʥʳʡ ʩʪʨʝʩʩ ʚ ʨʘʥʥʠʡ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʚʣʠʷʣ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ. ʆʥʠ ʩʦʦʙʱʠʣʠ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ, ʫʨʦʞʘʡ ʟʝʨʥʘ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʞʘʡ ʠ ʠʥʜʝʢʩ ʫʨʦʞʘʷ ʩʥʠʟʠʣʠʩʴ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʢʦʛʜʘ ʚʦʜʥʳʡ ʩʪʨʝʩʩ ʙʳʣ ʥʘʣʦʞʝʥ ʥʘ ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ. 

Gupta et al. ʠʟʫʯʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʟʥʘʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʜʚʫʭ 

ʛʝʥʦʪʠʧʦʚ ʧʰʝʥʠʮʳ ʩʦ ʩʪʨʝʩʩʦʤ ʧʨʠ ʨʦʩʪʝ ʠ ʮʚʝʪʝʥʠʠ [6]. 

ʊʘʢʞʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʶʙʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʦʡ ʨʝʘʢʮʠʠ ʛʝʥʦʪʠʧʦʚ ʧʰʝʥʠʮʳ ʯʝʨʝʟ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʢʫʣʴʪʫʨʥʳʭ ʩʦʨʪʦʚ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʦʜʥʦʡ ʩʨʝʜʳ 

ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʦʪʙʦʨ ʠ ʚʢʣʶʯʝʥʠʝ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩʝʣʝʢʮʠʠ. ʉ ʪʝʭ ʧʦʨ ʙʳʣ ʜʦʩʪʠʛʥʫʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʜʣʷ ʙʳʩʪʨʦʡ ʩʢʘʥʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ [1, 7]. 

ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʨʝʛʫʣʷʨʥʦ ʚʳʙʠʨʘʶʪ ʞʝʣʘʝʤʦʝ ʚʳʨʘʞʝʥʠʝ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʬʠʟʠʦʣʦʛʠ ʘʜʘʧʪʘʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʳʭʦʜʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʚʨʝʤʝʥʠ 

ʮʚʝʪʝʥʠʷ, ʧʨʦʚʦʜʠʤʦʩʪʠ ʫʩʪʠɹʮ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʧʣʦʱʘʜʴ ʣʠʩʪʘ, 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʝʥ ʠ ʪ. ʜ. ʆʥ ʙʳʣ ʨʘʩʮʝʥʝʥ ʢʘʢ ʚʘʞʥʳʝ ʢʨʠʪʝʨʠʠ ʨʘʟʚʠʪʠʷ 

ʜʦʭʦʜʥʦʩʪʠ [2, 5]. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʦʯʝʥʴ ʧʦʣʝʟʥʳ ʜʣʷ ʩʝʣʝʢʮʠʦʥʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʣʶʙʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʠʣʠ ʧʨʠʟʥʘʢ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʩʚʝʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʦʪʙʦʨʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʦʜʳ, ʣʶʙʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʠʣʠ ʧʨʠʟʥʘʢ ʫʨʦʞʘʡʥʦʩʪʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʩʚʝʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʦʪʙʦʨʘ [3, 12]. Gupta et al. ʥʘʙʣʶʜʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ, ʧʣʦʱʘʜʴʶ ʣʠʩʪʴʝʚ ʠ ʧʨʠʨʦʩʪʦʤ ʥʘ 

ʩʪʘʜʠʷʭ ʮʚʝʪʝʥʠʷ ʫ ʜʚʫʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ:  

1) ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ 

ʟʘʩʫʭʠ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ; 

2) ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʘʢ ʠʥʜʠʢʘʪʦʨʦʚ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʝʥʦʪʠʧʦʚ ʧʰʝʥʠʮʳ ʧʨʠ ʮʚʝʪʝʥʠʠ; 

3) ʨʘʩʯʝʪ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʧʨʠʟʥʘʢʘʤʠ 

ʫʨʦʞʘʡʥʦʩʪʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉʦʨʪʘ ʧʰʝʥʠʮʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʣʘʥ ʙʳʣʠ ʠʟʫʯʝʥʳ ʜʚʝʥʘʜʮʘʪʴ ʛʝʥʦʪʠʧʦʚ 

ʧʰʝʥʠʮʳ, ʘ ʠʤʝʥʥʦ ɻʘʨʘʛʳʣʴʯʳʛ-2, ɸʣʠʥʜʞʘ-84, ʅʫʨʣʫ-99, ɻʦʙʫʩʪʘʥ, ɺʫʛʘʨ, ʂʠʡʤʘʪʣʠ-2/17, 

ɸʟʘʤʝʪʣʠ-95, ɻʶʥʘʰʣʠ, ɹʘʨʘʢʝʪʣʠ-95, ʊʘʨʪʘʨ, ɻʳʨʤʳʟʳʛʶʣ-1ʠ ʊʘʣʝ-38 ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʬʘʢʪʦʨʥʦʤʫ ʧʣʘʥʫ ʩ ʜʚʫʤʷ 

ʦʙʨʘʙʦʪʢʘʤʠ (ʙʝʟ ʩʪʨʝʩʩʘ ʠ ʩʪʨʝʩʩʦʤ ʧʨʠ ʮʚʝʪʝʥʠʠ) ʩ ʪʨʝʤʷ ʧʦʚʪʦʨʥʦʩʪʷʤʠ ʚ ʪʝʯʝʥʠʝ 2020-

2021 ʛʛ. ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʟʝʤʣʝʜʝʣʠʷ. ʌʘʢʪʦʨ 

ʦʨʦʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʘ ʩʦʨʪʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ. ɺ ʨʝʞʠʤʘʭ ʦʨʦʰʝʥʠʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʪʨʝʩʩʘ, ʯʘʩʪʳʭ ʧʦʣʠʚʦʚ 

ʙʝʟ ʩʪʨʝʩʩʘ ʦʪ ʟʘʩʫʭʠ ʠ ʚ ʨʝʞʠʤʝ ʩʪʨʝʩʩʘ ʦʪ ʟʘʩʫʭʠ ʚʦʜʫ ʧʦʣʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 20 ʜʥʝʡ ʦʪ 

ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʜʦ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ, ʘ ʧʨʠ ʧʦʩʝʚʝ ʧʨʠʤʝʥʷʣʠ ʩʪʨʝʩʩ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʧʝʨʝʜ ʧʦʣʠʚʦʤ ʨʘʩʪʝʥʠʡ, 

ʪʦʛʜʘ ʢʘʢ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ ʦ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʥʘ ʩʪʘʜʠʷʭ ʧʦʩʣʝ 

ʮʚʝʪʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ. ɺʳʩʦʪʫ ʨʘʩʪʝʥʠʡ (ʙʝʟ ʫʯʝʪʘ ʦʩʪʠ) ʠʟʤʝʨʷʣʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʜʦ 

ʢʦʥʯʠʢʘ ʢʦʣʦʩʘ ʧʦʩʣʝ ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʳ ʩʪʘʜʠʠ ʥʘʣʠʚ ʟʝʨʥʘ. ʀʥʜʝʢʩ ʩʝʤʷʥ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʢʘʢ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʚ ʛ, ʪʦʛʜʘ ʢʘʢ ʠʥʜʝʢʩ ʫʨʦʞʘʷ % ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʚʳʭʦʜʘ 

ʩʝʤʷʥ ʢ ʦʙʱʝʤʫ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ Ĭ 100. ɼʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʙʳʣʦ ʚʟʷʪʦ 

10 ʩʣʫʯʘʡʥʳʭ ʧʨʦʙ ʦʪ ʩʦʨʪʘ. 

ʇʣʦʱʘʜʴ ʣʠʩʪʘ (ʩʤ2) ʠʟʤʝʨʷʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʛʝʥʦʪʠʧʘ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʷ AAS-400, 

ʘ ʫʩʪʴʠʯʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ (ʤʤʦʣʴ ʤ-2ʩ-1) ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ LI-6400 (ɸʤʝʨʠʢʘʥʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ), ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʣʠʩʪʴʷʭ (RWC %) ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ 

ʩʨʝʟʘʥʠʷ ʣʠʩʪʴʝʚ ʫ ʦʩʥʦʚʘʥʠʷ ʧʣʘʩʪʠʥʢʠ, ʧʦʤʝʱʝʥʠʷ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ 

ʧʘʢʝʪʳ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ. ɺʝʩ ʚ ʩʚʝʞʝʤ ʚʠʜʝ ʦʧʨʝʜʝʣʷʣʠ 

ʯʝʨʝʟ 2 ʯ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ, ʘ ʦʙʲʝʤʥʳʡ ʚʝʩ ð ʧʦʩʣʝ ʟʘʤʘʯʠʚʘʥʠʷ ʣʠʩʪʴʝʚ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʝ ʯʝʨʝʟ 18 ʯʘʩʦʚ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 60% ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (20Ñ2 ÁC) 

ʠ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ. ɿʘʪʝʤ ʣʠʩʪʴʷ ʚʳʥʠʤʘʣʠ ʠʟ ʚʦʜʳ, ʧʨʦʤʦʢʘʣʠ ʩʘʣʬʝʪʢʦʡ ʠ 

ʧʦʣʫʯʘʣʠ ʧʫʭʣʫʶ ʤʘʩʩʫ. ʉʫʭʦʡ ʚʝʩ ʙʳʣ ʧʦʣʫʯʝʥ ʧʦʩʣʝ ʩʫʰʢʠ ʚ ʧʝʯʠ ʧʫʭʣʳʭ ʣʠʩʪʴʝʚ ʧʨʠ 

70 ÁC ʚ ʪʝʯʝʥʠʝ 24 ʯ. RWC % ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʚʝʩʦʚ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [9]: 

RWC % = (ʩʚʝʞʠʡ ʚʝʩ ð ʩʫʭʦʡ ʚʝʩ) / (ʥʘʙʫʭʰʠʡ ʚʝʩ ð ʩʫʭʦʡ ʚʝʩ) Ĭ 100. ʇʨʦʮʝʥʪ 
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ʬʝʨʪʠʣʴʥʦʩʪʠ ʢʦʣʦʩʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʦʩʢʦʚ ʤʠʥʫʩ 

ʩʪʝʨʠʣʴʥʳʝ ʢʦʣʦʩʢʠ ʠ ʜʝʣʝʥʠʷ ʥʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ Ĭ 100. 

ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ (r) ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷʤʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʙʨʘʙʦʪʢʘʤʠ ʠ ʤʝʞʜʫ 

ʩʦʨʪʘʤʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʨʘʙʦʪʢʘ Ĭ ʩʦʨʪ ʪʘʢʞʝ ʙʳʣʦ ʟʥʘʯʠʤʳʤ ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ (ʊʘʙʣʠʮʘ 1). ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʩʦʨʪʘ ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʜʝʨʞʠʚʘʣʠ ʩʪʨʝʩʩʦʚʳʝ ʫʩʣʦʚʠʷ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʆʉɺ 

ʩʦʨʪʘʭ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʭʦʨʦʰʠʤ ʠʥʜʠʢʘʪʦʨʦʤ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. Merah ʩʦʦʙʱʠʣ, ʯʪʦ ʆʉɺ (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ) % ʙʳʣ 

ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʣʠʩʪʴʷʭ [7]. ʆʉɺ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʦʙʲʝʤʦʤ ʢʣʝʪʦʢ, 

ʧʦʵʪʦʤʫ ʦʥ ʤʦʞʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʪʨʘʞʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʧʦʜʘʯʝʡ ʚʦʜʳ ʥʘ ʣʠʩʪ ʠ ʩʢʦʨʦʩʪʴʶ 

ʪʨʘʥʩʧʠʨʘʮʠʠ [10, 11]. ʕʪʦ ʚʣʠʷʝʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʣʝ ʩʪʨʝʩʩʘ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʫʨʦʞʘʷ [6, 13]. 

 

ʊʘʙʣʠʮʘ 1 

ʉʈɽɼʅʀɽ ʂɺɸɼʈɸʊʓ ʄʆʈʌʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʉʆʈʊʆɺ ʇʐɽʅʀʎʓ, 

ɺʓʈɸʑɽʅʅʓʍ ɺ ʋʉʃʆɺʀʗʍ ɺʆɼʅʆɻʆ ʉʊʈɽʉʉɸ 
 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʉʨʝʜʥʠʝ ʢʚʘʜʨʘʪʳ 

ʇʦʚʪʦʨʥʦʩʪʠ  ʇʨʦʮʝʜʫʨʳ ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʊ*ʉ ʆʰʠʙʢʘ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʚʦʜʳ 

1,61 7859,01** 62,88** 9,55** 5,13 

ʋʩʪʴʠʯʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ 401,71 456413,00** 9125,40** 527,50* 193,90 

ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ 2,14 3133,68** 190,33** 47,28** 0,67 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 7,16 4170,88** 252,96** 55,95** 6,31 

ʋʨʦʞʘʡʥʦʩʪʴ 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 1,36 1440,50** 257,72 ** 58,04 ** 4,36 

ʂʦʣʦʩ /ʟʝʨʝʥī1  12,42 1088,88 ** 214,87 ** 22,16 * 6,94 

ʀʥʜʝʢʩ ʩʝʤʷʥ  2,38 17000,00 ** 61,72 ** 2,00 * 0,30 

ʋʨʦʞʘʡʥʦʩʪʴ  106,92 36,51 ** 44,61 ** 0,34 2,48 

ʀʥʜʝʢʩ ʫʨʦʞʘʡʥʦʩʪʠ  0,52 132,72 ** 13,40 ** 2,08 ** 0,49 

**, * = ʟʥʘʯʠʤʦ ʧʨʠ p <0,01 ʠ p <0,05. 

 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʥʘ 53,83% ʚ % ʆʉɺ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ. ɺ 

ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʝʩʩʘ ʆʉɺ % ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 79,67% ʜʦ 90,00%, ʪʦʛʜʘ ʢʘʢ ʜʠʘʧʘʟʦʥ ʦʪ 34,34% 

ʜʦ 45,56% ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ (ʊʘʙʣʠʮʘ 2). 

ʊʨʝʤʷ ʚʝʜʫʱʠʤʠ ʩʦʨʪʘʤʠ, ʩʦʭʨʘʥʷʶʱʠʤʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʆʉɺ ʚ ʩʪʨʝʩʩʦʚʳʭ 

ʫʩʣʦʚʠʷʭ, ɸʟʘʤʝʪʣʠ-95 (45,6%), ɻʘʨʘʛʳʣʴʯʳʛ-2 (45,1%) ʠ ɻʶʥʘʰʣʠ (42,68%), ʘ ʩʘʤʳʡ ʥʠʟʢʠʡ 

ʧʨʦʮʝʥʪ ʆʉɺ ʙʳʣ ʦʪʤʝʯʝʥ ʫ ɸʣʠʥʜʞʘ-84, ɺʫʛʘʨ, ʊʘʣʝ-38 ʠ ɻʳʨʤʳʟʳʛʶʣ-1 (ʊʘʙʣʠʮʘ 2). 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʘ, ʘ ʚʪʦʨʘʷ ð 

ʚʦʩʧʨʠʠʤʯʠʚʦʡ ʢ ʟʘʩʫʭʝ. ʆʜʥʘʢʦ ʦʩʪʘʣʴʥʳʝ ʩʦʨʪʘ ʙʳʣʠ ʫʤʝʨʝʥʥʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤʠ. 

ʇʦʜʦʙʥʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [8, 10], ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʦʨʪʘ 

ʩʦʭʨʘʥʷʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʆʉɺ ʚ ʤʦʤʝʥʪ ʮʚʝʪʝʥʠʷ, ʦʜʥʘʢʦ ʚʦʜʥʳʡ ʩʪʨʝʩʩ ʩʥʠʟʠʣ 

ʆʉɺ % ʩ 88% ʜʦ 45%. 
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ʊʘʙʣʠʮʘ 2 

ʉʈɽɼʅʀɽ ʇʆʂɸɿɸʊɽʃʀ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʉʆʈʊʆɺ ʇʐɽʅʀʎʓ  

ɺ ʋʉʃʆɺʀʗʍ ɺʆɼʅʆɻʆ ʉʊʈɽʉʉɸ  
 

ʉʦʨʪʘ ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʚʣʘʛʠ, % 

ʋʩʪʴʠʯʥʘʷ 

ʧʨʦʚʦʜʠʤʦʩʪʴ, 

mmol m-2s-1 

ʇʣʦʱʘʜʴ 

ʣʠʩʪʘ, cm2 

ʇʣʦʜʦʚʠʪʦʩʪʴ 

ʢʦʣʦʩʘ, % 
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ɻʘʨʘʛʳʣʴʯʳʛ-2 88,8 45,1 420,7 259,7 28,7 22,7 84,6 46,0 

ɸʣʠʥʜʞʘ-84 81,0 34,3 301,7 211,0 32,0 14,7 82,0 38,0 

ʅʫʨʣʫ-99 83,0 37,0 433,0 162,6 26,9 18,7 83,7 39,8 

ɻʦʙʫʩʪʘʥ 89,7 39,4 408,3 163,8 30,0 20,3 84,0 39,2 

ɺʫʛʘʨ 80,7 35,6 305,0 244,6 30,7 15,0 80,3 38,8 

ʂʠʡʤʘʪʣʠ-2/17 76,8 37,8 311,7 211,6 22,7 10,9 80,2 38,7 

ɸʟʘʤʝʪʣʠ-95 91.0 45,6 475,0 139,7 30,3 24,5 88,6 47,0 

ɻʶʥʘʰʣʠ 87,0 42,7 416,7 141,3 29,0 23,0 85,0 46,8 

ɹʘʨʘʢʝʪʣʠ-95 89,0 38,9 450,0 346,7 31,3 26,6 88,0 39,7 

ʊʘʨʪʘʨ 76,8 37,6 351,7 221,8 17,7 8,6 80,0 37,9 

ɻʳʨʤʳʟʳʛʶʣ-1 80,7 36,9 321,7 211,3 33,0 13,6 78,6 35,0 

ʊʘʣʝ-38 80,7 36,8 340,1 200,6 29,7 15,0 80,2 38,2 

ʩʨʝʜʥʠʡ 83,7 39,1 377,8 184,6 28,5 16,9 82,9 40,4 

R.D.  ī53,83 ī51,14 ī40,40 ī51,32 

LSD (5%) (T)  1,077 6,43 0,389 1,192 

LSD (5%) (C)  2,637 15,76 0,9540 2,920 

LSD (0,05) (T Ĭ C) 3,730 2 22,29 1,349 4,129 

 

ɿʘʩʫʭʘ ʚʳʟʚʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʦʪʝʨʝʡ ʚʦʜʳ ʠʟ ʫʩʪʴʠʮ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ 

ʩʪʨʝʩʩʘ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʩʪʝʥʠʷ ʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʢ ʫʩʣʦʚʠʷʤ ʟʘʩʫʭʠ. ʋʩʪʴʠʯʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ 

ʙʳʣʘ ʥʘʤʥʦʛʦ ʚʳʰʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʙʝʟ ʩʪʨʝʩʩʘ, ʯʝʤ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʨʪʘ ʩʦʧʨʦʪʠʚʣʷʣʠʩʴ ʧʦʪʝʨʝ ʚʦʜʳ ʠʟ-ʟʘ ʪʨʘʥʩʧʠʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʩʫʭʠ. ɺ ʩʨʝʜʥʝʤ ʩʥʠʞʝʥʠʝ ʫʩʪʴʠʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʧʨʠ ʮʚʝʪʝʥʠʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ 51,14%. ʉʦʨʪʘ ɻʶʥʘʰʣʠ, ʊʘʨʪʘʨ ʠ ɻʦʙʫʩʪʘʥ ʧʦʢʘʟʘʣʠ ʤʠʥʠʤʘʣʴʥʫʶ 

ʫʩʪʴʠʯʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ. ʍʦʪʷ ʵʪʠ ʩʦʨʪʘ ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʆʉɺ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʙʳʣʘ ʥʘʤʥʦʛʦ ʥʠʞʝ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʣʫʯʰʝ 

ʚʳʞʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ. ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʩʦʨʪʘʤʠ, ʜʘʶʱʠʤʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʫʩʪʴʠʯʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʧʨʦʧʫʩʢʘʶʱʠʤʠ ʙʦʣʴʰʝ ʚʦʜʳ, ʙʳʣʠ ɸʣʠʥʜʞʘ-84, ɻʘʨʘʛʳʣʴʯʳʛ-2 

ʠ ɹʘʨʘʢʝʪʣʠ-95, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʩʦʩʪʦʷʥʠʶ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ (ʊʘʙʣʠʮʘ 2). 

ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʘ ʙʦʣʝʝ ʚʳʩʦʢʘ ̫ʜʠʬʬʫʟʠʦʥʥʘ ̫ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʠʩʪʴʝʚ ʢ ʚʦʜʥʦʤʫ ʩʪʨʝʩʩʫ 

ʧʨʠ ʮʚʝʪʝʥʠʠ ʫ ʥʝʢʦʪʦʨʳʭ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ [4, 6]. ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ 

(ʇʃ) ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʬʦʪʦʩʠʥʪʝʟʘ [10, 13]. ʉʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʥʘ 40,40% ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʇʃ ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ, ʥʦ ʤʠʥʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʩʪʨʝʩʩʘ 

ʥʘʙʣʶʜʘʣʩʷ ʫ cvs. ɸʣʠʥʜʞʘ-84, ʊʘʨʪʘʨ ʠ ɻʳʨʤʳʟʳʛʶʣ-1, ʂʠʡʤʘʪʣʠ-2/17 ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʵʬʬʝʢʪʳ ʫ cvs. ɻʘʨʘʛʳʣʴʯʳʛ-2, ɸʟʘʤʝʪʣʠ-95 ʠ ɹʘʨʘʢʝʪʣʠ-95.  
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ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʇʃ 

ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ, ʧʦ-ʧʨʝʞʥʝʤʫ ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʇʃ ʜʣʷ 

ʨʘʟʫʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʦʪʦʩʠʥʪʝʟʘ. 

Gupta et al. ʪʘʢʞʝ ʦʪʤʝʪʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʇʃ ʧʨʠ ʮʚʝʪʝʥʠʠ [6]. ʅʘʧʨʦʪʠʚ, 

Balota et al. ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʫ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʛʝʥʦʪʠʧʦʚ ʧʰʝʥʠʮʳ ʙʳʣʠ ʙʦʣʝʝ ʤʝʣʢʠʝ, 

ʙʦʣʝʝ ʫʟʢʠʝ, ʥʦ ʙʦʣʝʝ ʪʦʣʩʪʳʝ ʣʠʩʪʴʷ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ 

ʧʨʠʚʦʜʠʣʦ ʢ ʙʦʣʴʰʝʤʫ ʫʨʦʞʘʶ ʟʝʨʥʘ [2]. ʉʪʨʝʩʩ ʥʘ ʩʪʘʜʠʠ ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ ʠʣʠ ʜʘʞʝ ʥʘ 

ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʙʝʩʧʣʦʜʠʝ ʫ ʮʚʝʪʢʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʪʝʨʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʧʣʦʜʦʚʠʪʦʩʪʴ ʢʦʣʦʩʘ ʩʥʠʞʘʝʪʩʷ 

ʧʨʠʤʝʨʥʦ ʥʘ ʧʦʣʦʚʠʥʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʠ ʩʥʠʞʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ 

ʩʦʩʪʘʚʠʣʦ 51,32%. 

ʇʣʦʜʦʚʠʪʦʩʪʴ ʢʦʣʦʩʘ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 35,00% ʜʦ 47,00%; ʦʜʥʘʢʦ 

ʪʨʠ ʦʩʥʦʚʥʳʭ ʩʦʨʪʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʣʦʜʦʨʦʜʠʷ ʙʳʣʠ ɸʣʠʥʜʞʘ-84 (35,6%), ʅʫʨʣʫ-

99 (36,1%), ɻʦʙʫʩʪʘʥ(45,7%) ʠ ɸʟʘʤʝʪʣʠ-95 (46,9%), ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʝ ʥʠʟʢʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 

ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʦʚ ɻʶʥʘʰʣʠ, ʊʘʨʪʘʨ ʠ ʊʘʣʝ-38, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʘ ʛʨʫʧʧʘ ʠʟ ʪʨʝʭ 

ʩʦʨʪʦʚ ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʩʫʭʝ, ʘ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ð ʢ ʟʘʩʫʭʝ. ɸʣʠ ʠ ʜʨ. [1] ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ 

ʩʪʨʝʩʩʘ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʩʦʮʚʝʪʠʷ ʥʘ ʦʜʠʥ ʢʦʣʦʩ ʠ ʥʘʙʣʶʜʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʣʦʜʦʚʠʪʦʩʪʠ ʮʚʝʪʢʦʚ ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʢʘʢ ʫ ʤʷʛʢʦʡ, ʪʘʢ ʠ ʫ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʚ ʧʝʨʠʦʜ 

ʦʪ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʜʦ ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ. 

 

ʋʨʦʞʘʡʥʦʩʪʴ 

ɺʦʜʥʳʡ ʩʪʨʝʩʩ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʟʥʘʢʠ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʠ ʩʦʨʪʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, 

ʟʝʨʥʘʤ / ʢʦʣʦʩʫ, ʠʥʜʝʢʩʫ ʩʝʤʷʥ, ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ ʠ ʠʥʜʝʢʩʫ ʫʨʦʞʘʷ (ʊʘʙʣʠʮʘ 3). 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʠʟ-ʟʘ ʛʝʥʦʪʠʧʦʚ ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ 

ʚʝʣʠʯʠʥʘ ʨʘʟʣʠʯʠʡ ʚ ʛʝʥʦʪʠʧʘʭ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦʡ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʳʙʦʨʘ ʧʨʠʟʥʘʢʦʚ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʙʨʘʙʦʪʢʘ Ĭ ʩʦʨʪ ʙʳʣʠ ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ ʫʨʦʞʘʡʥʦʩʪʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʥʘ ʨʘʩʪʝʥʠʝ (ʊʘʙʣʠʮʘ 1). 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʨʘʙʦʪʢʠ ʠ ʩʦʨʪʘ ʜʣʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʩʦʨʪʘ ʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫʩʪʦʡʯʠʚʳʝ ʢ ʟʘʩʫʭʝ ʩʦʨʪʘ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʜʝʞʥʦ ʚʳʙʨʘʥʳ. ʆʧʪʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʠʟʙʝʞʘʪʴ ʧʦʣʝʛʘʥʠʷ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʠʥʜʝʢʩ ʫʨʦʞʘʷ. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 4,73%, ʧʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʙʳʣʦ 

ʤʠʥʠʤʘʣʴʥʳʤ ʫ ʩʦʨʪʦʚ ɻʘʨʘʛʳʣʴʯʳʛ-2, ɹʘʨʘʢʝʪʣʠ-95 ʠ ɸʟʘʤʝʪʣʠ-95 ʠ ʤʘʢʩʠʤʫʤ ʧʦ ʩʦʨʪʘʤ 

ɻʶʥʘʰʣʠ, ʊʘʨʪʘʨ ʠ ʂʠʡʤʘʪʣʠ-2/17.  

ʇʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʩʦʨʪʦʚ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʧʝʨʚʘʷ 

ʛʨʫʧʧʘ ʙʳʣʘ ʦʪʥʝʩʝʥʘ ʢ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ, ʘ ʚʪʦʨʘʷ - ʢ ʚʦʩʧʨʠʠʤʯʠʚʳʤ [1, 12] ʚʳʩʢʘʟʘʣʠ 

ʤʥʝʥʠʝ, ʯʪʦ ʤʝʥʴʰʝʝ ʫʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʙʳʪʴ 

ʚʘʞʥʳʤ ʘʜʘʧʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʩʨʝʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʦ 

ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʚʣʘʛʠ. ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ ʫʨʦʞʘʡʥʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʠʟ-ʟʘ 

ʚʦʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʟʣʠʯʥʳʭ ʵʬʬʝʢʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʥʘ ʢʦʣʦʩʝ ʷʚʣʷʝʪʩʷ 

ʪʠʧʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʨʦʞʘʷ ʠ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ 

ʟʘʩʫʭʝ, ʧʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʡ ʢʨʠʪʝʨʠʡ ʚʳʙʦʨʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 
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ʟʘʩʫʭʝ [4, 11]. ɺ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʝʩʩʘ ʜʠʘʧʘʟʦʥ ʩʝʤʷʥ ʥʘ ʢʦʣʦʩ ʚ ʥʝʩʪʨʝʩʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ 

ʩʦʩʪʘʚʣʷʣ 50ï68, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʪʨʝʩʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ð 32ï50 ʩʝʤʷʥ ʥʘ ʢʦʣʦʩ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʩʨʝʜʥʝʤ ʚʦʜʥʳʡ ʩʪʨʝʩʩ ʚʳʟʚʘʣ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʥʘ ʢʦʣʦʩ ʥʘ 31,09%. 

ʉʦʨʪʘ ɹʘʨʘʢʝʪʣʠ-95, ɺʫʛʘʨ ʠ ɸʟʘʤʝʪʣʠ-95ʜʘʚʘʣʠ ʙʦʣʝʝ 50 ʟʝʨʝʥ ʥʘ ʢʦʣʦʩ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ 

ʚʦʜʥʦʤ ʩʪʨʝʩʩʝ ʵʪʦʪ ʧʦʨʷʜʦʢ ʧʦʜʜʝʨʞʠʚʘʣʠ ɻʘʨʘʛʳʣʴʯʳʛ-2 ʠ ɸʣʠʥʜʞʘ-84ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ɻʦʙʫʩʪʘʥ. ʇʦʜʦʙʥʦ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʞʥʦ ʩʦʦʙʱʠʪ, ʯʪʦ ʜʝʬʠʮʠʪ 

ʚʣʘʛʠ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʥʘ ʦʜʠʥ ʢʦʣʦʩ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʘ. 

ʊʘʤʨʘʟʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ ʠ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʧʦ-ʧʨʝʞʥʝʤʫ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʧʨʦʛʨʝʩʩʦʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ, ʘ ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʘʞʥʦʩʪʴ ʩʫʭʦʛʦ ʚʝʩʘ 

ʢʦʣʦʩʘ (ʛ/ʤ2) ʚ ʤʦʤʝʥʪ ʮʚʝʪʝʥʠʷ ʧʨʠ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʠ [11, 13]. ʀʥʜʝʢʩ ʩʝʤʷʥ ʚ ʪʳʩʷʯʘʭ ʟʝʨʝʥ 

(ʛ) ʩʥʠʟʠʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ 21,53%. 

ʆʜʥʘʢʦ ʵʪʦ ʩʥʠʞʝʥʠʝ ʙʳʣʦ ʤʝʥʴʰʝ ʫ ɻʘʨʘʛʳʣʴʯʳʛ-2 (5,0 ʛ), ɸʣʠʥʜʞʘ-84 (6,0 ʛ) ʠ ɺʫʛʘʨ 

(6,3 ʛ) ʠ ʚʳʱʝ ʚ ʩʦʨʪʘʭ ɻʳʨʤʳʟʳʛʶʣ-1, ɻʶʥʘʰʣʠ, ʅʫʨʣʫ-99 ʠ ʂʠʡʤʘʪʣʠ-2/17. 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ ð ɻ ʪʦ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʩʝʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʩʦʨʪʦʚ ʥʘ ʩʪʨʝʩʩʦʚʳʝ ʫʩʣʦʚʠʷ ʟʘʩʫʭʠ. ɿʘʩʫʭʘ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʣʘ ʥʘ 

ʫʨʦʞʘʡ ʟʝʨʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʘ ʚʦʟʥʠʢʘʝʪ [14]. ɹʳʣʦ 

ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʉʨʝʜʥʝʝ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʥʘ 27,51% ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ɸʟʘʤʝʪʣʠ-95, ɹʘʨʘʢʝʪʣʠ-95 ʠ ʅʫʨʣʫ-99 ʚ 

ʥʝʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʪʦʛʜʘ ʢʘʢ ɻʘʨʘʛʳʣʴʯʳʛ-2, S ɸʟʘʤʝʪʣʠ-95 ʠ ʊʘʣʝ-38 ʩʦʭʨʘʥʠʣʠ ʩʚʦʠ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʩʦʨʪʘ ʚʳʜʝʨʞʘʣʠ ʚʦʜʥʳʡ ʩʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʟʘʩʫʭʦʡ. ʫʩʪʦʡʯʠʚ ʢ ʜʨʫʛʠʤ 

ʩʦʨʪʘʤ ʚ ʠʩʧʳʪʘʥʠʠ (ʊʘʙʣʠʮʘ 3). ɿʘʬʠʢʩʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʥʘ 32% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠʟ-ʟʘ ʩʪʨʝʩʩʘ ʦʪ ʟʘʩʫʭʠ. ʇʦʣʝʟʥʳʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʨʘʟʜʝʣʠʪʴ ʫʨʦʞʘʡ ʥʘ ʙʠʦʤʘʩʩʫ ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʠ ʠʥʜʝʢʩ ʫʨʦʞʘʷ (ʀʋ). 

 

ʊʘʙʣʠʮʘ 3 

ʉʈɽɼʅʀɽ ʇʆʂɸɿɸʊɽʃʀ ʋʈʆɾɸʁʅʆʉʊʀ ʉʆʈʊʆɺ ʇʐɽʅʀʎʓ  

ɺ ʋʉʃʆɺʀʗʍ ɺʆɼʅʆɻʆ ʉʊʈɽʉʉɸ  
 

ʉʦʨʪʘ ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ 

(ʩʤ) 

ɿʝʨʥʘ ʚ 

ʢʦʣʦʩʝ 

ʀʥʜʝʢʩ ʩʝʤʷʥ 

(ʛ) 

ʇʨʦʜʫʢʪʠʚʥ

ʦʩʪʴ 

ɿʝʨʥʘ(ʛ) 

ʀʥʜʝʢʩ 

ʫʨʦʞʘʷ (%) 
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ʝ
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ʨ
ʠ
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ʚ
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ʝ
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ɻʘʨʘʛʳʣʴʯʳʛ-2 82,3 79,7 53,7 35,0 37,7 32,7 20,7 18,8 49,0 38,4 

ɸʣʠʥʜʞʘ-84 79,0 66,0 50,0 48,7 36,3 30,0 18,0 13,5 48,3 37,8 

ʅʫʨʣʫ-99 72,7 66,0 61,7 42,3 44,7 33,7 24,0 16,0 49,6 42,3 

ɻʦʙʫʩʪʘʥ 75,0 62,0 60,3 47,0 45,3 32,3 24,3 15,7 49,3 42,5 

ɺʫʛʘʨ 85,0 74,7 62,7 50,0 43,3 38,3 23,0 20,3 49,3 44,6 

ʂʠʡʤʘʪʣʠ-2/17 84,7 64,0 54,0 36,0 38,3 28,3 18,8 12,7 46,3 38,6 

ɸʟʘʤʝʪʣʠ-95 62,3 60,3 68,3 50,0 42,7 36,7 26,6 20,2 50,0 45,0 

ɻʶʥʘʰʣʠ 79,7 66,0 66,0 45,7 48,7 39,7 23,0 23,6 55,7 47,8 

ɹʘʨʘʢʝʪʣʠ-95 58,3 57,7 67,7 50,3 47,3 34,3 25,8 16,3 50,5 47,3 
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ʉʦʨʪʘ ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ 

(ʩʤ) 

ɿʝʨʥʘ ʚ 

ʢʦʣʦʩʝ 

ʀʥʜʝʢʩ ʩʝʤʷʥ 

(ʛ) 

ʇʨʦʜʫʢʪʠʚʥ

ʦʩʪʴ 

ɿʝʨʥʘ(ʛ) 

ʀʥʜʝʢʩ 

ʫʨʦʞʘʷ (%) 
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ʮ
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ʊʘʨʪʘʨ 86,0 69,3 51,7 32,3 36,7 29,7 16,6 10,8 48,8 39,4 

ɻʳʨʤʳʟʳʛʶʣ-1 67,7 61,3 57,3 37,3 39,3 30,3 19,4 13,0 49,0 40,4 

ʊʘʣʝ-38 70,0 64,7 58,3 34,7 38,0 28,0 23,2 16,0 48,0 39,6 

ʩʨʝʜʥʠʝ 68,6 65,4 59,3 40,9 41,5 32,6 21,6 15,7 49,5 42,0 

 ī4,73 ī31,09 ī21,53 ī27,51 ī15,10 

0,891 1,250 0,260 0,748 0,335 

2,428 3,062 0,6386 1,833 0,8213 

3,434 4,331 0,9031 2,593 1,1614 

 

ʅʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʙʳʣ ʩʚʷʟʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʀʋ. 

ʏʘʩʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʧʨʦʛʨʝʩʩ ʚ ʀʋ ʠʩʯʝʨʧʘʥ, ʧʦʪʦʤʫ ʯʪʦ ʟʥʘʯʝʥʠʷ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʧʨʝʜʝʣʫ ʚ 

60%, ʧʦʵʪʦʤʫ ʤʳ ʜʦʣʞʥʳ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʠʦʤʘʩʩʝ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʘʞʝ ʫ ʣʫʯʰʠʭ 

ʦʟʠʤʳʭ ʧʰʝʥʠʮ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʀʋ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,48ï0,50, ʯʪʦ ʚʩʝ ʝʱʝ ʥʘʤʥʦʛʦ ʥʠʞʝ 

ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʀʋ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʷʨʦʚʳʭ ʧʰʝʥʠʮ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 

0,45 [8], ʦʩʪʘʚʣʷʷ ʤʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʨʝʜʥʠʡ 

ʀʋ ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʩʥʠʟʠʣʩʷ ʥʘ 15,10%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɻ ʪʠ ʩʦʨʪʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʳʩʦʢʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ, 

ʫʤʝʨʝʥʥʦ ʫʩʪʦʡʯʠʚʳʝ ʠ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʉʨʝʜʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʨʦʞʘʡʥʦʩʪʠ ʫʨʦʞʘʡ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʥʘ ʢʦʣʦʩ (r=0,47), ʠʥʜʝʢʩʦʤ ʩʝʤʷʥ (r=0,51) 

ʠ ʠʥʜʝʢʩʦʤ ʫʨʦʞʘʷ (r=0,54), ʪʦʛʜʘ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʥʘ ʢʦʣʦʩ ʟʥʘʯʠʤʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʩʝʤʝʥʘʤʠ, ʠʥʜʝʢʩ (r=0,65) ʠ ʠʥʜʝʢʩ ʫʨʦʞʘʷ (r=0,37) (ʊʘʙʣʠʮʘ 4).  

ʀʥʜʝʢʩ ʩʝʤʷʥ ʠ ʠʥʜʝʢʩ ʫʨʦʞʘʷ ʪʘʢʞʝ ʟʥʘʯʠʤʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʠ (r=0,78). 

ʕʪʠ ʢʦʨʨʝʣʷʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʥʘ ʢʦʣʦʩ, ʠʥʜʝʢʩʘ ʩʝʤʷʥ ʠ ʫʨʦʞʘʷ 

ʚʳʟʳʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʥʘ ʥʘ ʨʘʩʪʝʥʠʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʨʨʝʣʷʮʠʷʤ [6], ʢʦʪʦʨʳʝ ʚ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʘʢʞʝ ʦʪʤʝʪʠʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʟʝʨʥʦʤ 

ʥʘ ʢʦʣʦʩ, ʠʥʜʝʢʩʦʤ ʩʝʤʷʥ, ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ ʠ ʠʥʜʝʢʩʦʤ ʫʨʦʞʘʷ. 

 

ʂʦʨʨʝʣʷʮʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʉʨʝʜʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʥʦ ʩ ʫʩʪʴʠʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ (r=0,94), ʧʣʦʱʘʜʴʶ ʣʠʩʪʘ (r=0,74) 

ʠ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʢʦʣʦʩʘ (r=0,78), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʩʪʴʠʯʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ 

ʩʚʷʟʘʥʘ ʩ ʧʣʦʱʘʜʴʶ ʣʠʩʪʴʝʚ (r=0,69), ʧʣʦʜʦʨʦʜʠʷ ʢʦʣʦʩʘ (r=0,84) ʠ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʩ 

ʧʣʦʜʦʨʦʜʠʝʤ ʢʦʣʦʩʘ (r=0,62) (ʊʘʙʣʠʮʘ 4).  

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʢʘʟʘʣʠ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ, ʝʩʣʠ ʥʘʜʝʞʥʳʡ ʧʨʠʟʥʘʢ ʩ ʚʳʩʦʢʦʡ 
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ʥʘʩʣʝʜʫʝʤʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʵʪʦ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ 

ʧʨʠʟʥʘʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ [6]. 

 

ʊʘʙʣʠʮʘ 4 
ʂʆʕʌʌʀʎʀɽʅʊ ʂʆʈʈɽʃʗʎʀʀ ʄɽɾɼʋ ʇʈʀɿʅɸʂɸʄʀ ʋʈʆɾɸʁʅʆʉʊʀ 
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ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ð 0,47 0,51 -0,31 0,01 

ɿʝʨʥʘ ʚ ʢʦʣʦʩʝ  ð 0,65** 0,48** 0,37* 

ʀʥʜʝʢʩ ʩʝʤʷʥ   ð 0,51** 0,78** 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʘ    ð 0,55** 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. 
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ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ 0,41* 0,63** 0,92** 0,34* 0,70** 

ʋʩʪʴʠʯʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ 0,36* 0,72** 0,91** 0,42* 0,72** 

ʇʣʦʱʘʜʴ ʣʠʩʪʘ 0,28 0,54* 0,72** * 0,30** 0,39* 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʘ 0,22 0,67** 0,88** 0,47** 0,75** 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 
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ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ð 0,94** 0,74** 0,78** 

ʋʩʪʴʠʯʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ  ð 0,69** 0,84** 

ʇʣʦʱʘʜʴ ʣʠʩʪʘ   ð 0,62** 

 

ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 

(ʊʘʙʣʠʮʘ 4) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʙʳʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʟʥʘʯʠʤʦ 

ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʷ (r=0,41), ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʥʘ ʢʦʣʦʩ (r=0,63), ʠʥʜʝʢʩʦʤ ʩʝʤʷʥ 

(r=0,92), ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ ʥʘ ʨʘʩʪʝʥʠʝ (r=0,34) ʠ ʠʥʜʝʢʩ ʫʨʦʞʘʷ (r=0,70), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʫʩʪʴʠʯʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ ʢʦʣʦʩʘ ʪʘʢʞʝ ʙʳʣʠ ʟʥʘʯʠʤʦ 

ʩʚʷʟʘʥʳ ʩʦ ʚʩʝʤʠ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ 

ʢʦʨʨʝʣʷʮʠʷ ʢʘʢ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʪʘʢ ʠ ʧʣʦʜʦʨʦʜʠʷ ʢʦʣʦʩʘ ʩ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʷ ʥʝ ʙʳʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠ ʩʝʣʝʢʮʠʠ. 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 54 

ɿʘʢʣʶʯʝʥʠʝ 

ɻʝʥʝʪʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʧʨʝʜʤʝʪ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʫʨʦʞʘʡʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʝʞʜʫ ʩʦʨʪʘʤʠ ʧʦ ʪʘʢʠʤ ʧʨʠʟʥʘʢʘʤ. ɹʳʣʦ 

ʟʘʤʝʯʝʥʦ, ʯʪʦ ʩʪʨʝʩʩ ʟʘʩʫʭʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ ʦʢʘʟʳʚʘʝʪ ʨʘʟʣʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʧʨʠʟʥʘʢʦʚ ʫʨʦʞʘʡʥʦʩʪʠ, 

ʚʦʜʥʳʡ ʩʪʨʝʩʩ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʮʚʝʪʝʥʠʝ, ʦʙʥʘʨʫʞʠʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʠ 

ʧʨʠʟʥʘʢʠ ʠ ʥʘ ʩʦʨʪʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʙʨʘʙʦʪʢʦʡ ʠ ʩʦʨʪʦʤ ʙʳʣʦ ʚ ʦʩʥʦʚʥʦʤ 

ʟʥʘʯʠʤʳʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʷʚʠʣʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ, ʥʦ ʥʝʧʦʩʪʦʷʥʥʫʶ ʨʝʘʢʮʠʶ ʩʦʨʪʦʚ ʥʘ ʩʪʨʝʩʩʦʚʳʝ ʫʩʣʦʚʠʷ. ɺ ʮʝʣʦʤ, 

ʩʦʨʪʘ ɻʶʥʘʰʣʠ, ʅʫʨʣʫ-99 ʠ ʂʠʡʤʘʪʣʠ-2/17 ʧʦʢʘʟʘʣʠ ʤʠʥʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʩʪʨʝʩʩʝ, 

ʚʦʟʥʠʢʘʶʱʝʤ ʧʨʠ ʮʚʝʪʝʥʠʠ, ʙʫʜʫʯʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʦʡ. 

ɺʪʦʨʦʡ ʤʠʥʠʤʫʤ ʩʥʠʞʝʥʠʷ ʦʪʤʝʯʝʥ ʫ ʫʤʝʨʝʥʥʦ ʪʦʣʝʨʘʥʪʥʳʭ ʩʦʨʪʦʚ. ɻʘʨʘʛʳʣʴʯʳʛ-2, 

ɻʦʙʫʩʪʘʥ, ɸʟʘʤʝʪʣʠ-95 ʠ ɹʘʨʘʢʝʪʣʠ-95 ʥʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʙʳʣʦ ʚʳʨʘʞʝʥʦ ʊʘʣʝ-38, ʊʘʨʪʘʨ ʠ 

ɺʫʛʘʨ. ɻʘʨʘʛʳʣʴʯʳʛ-2 ʠ ɸʟʘʤʝʪʣʠ-95 ʦʯʝʥʴ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʩʪʨʝʩʩʦʚʦʡ ʩʨʝʜʝ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʠ ʫʨʦʞʘʡʥʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʥʘ 

ʢʦʣʦʩ, ʠʥʜʝʢʩ ʩʝʤʷʥ, ʫʨʦʞʘʡ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ, ʠʥʜʝʢʩ ʫʨʦʞʘʷ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʚʦʜʳ, ʫʩʪʴʠʯʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ ʢʦʣʦʩʘ, ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ 

ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʦʪʥʦʰʝʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ ʜʣʷ 

ʦʪʙʦʨʘ ʩʦʨʪʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ ʠ, ʚʦʟʤʦʞʥʦ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ 

ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ, 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʦʯʚʘʭ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʪʦʪ ʠʣʠ 

ʠʥʦʡ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʧʦʯʚʝʥʥʦʡ ʤʘʩʩʳ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʯʚʘʤʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ 

ʠʩʪʦʯʥʠʢʦʤ ʬʝʨʤʝʥʪʦʚ. 

 

Abstract. This article presents data designating the direction of pedogenic processes, which 

are combination of various chemical, physical and biological phenomena occurring in soils and 

determining a particular composition and properties of the soil mass. The differences between soils 

are defined by the diversity of vegetation, microorganisms and soil fauna, which serves as a source 

of enzymes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ, ʬʝʨʤʝʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ. 

 

Keywords: pedogenesis, enzyme activity, structure of soil cover. 

 

ʇʦʯʚʝʥʥʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʚʠʣʘʩʴ ʚ ʦʜʥʫ ʠʟ ʩʣʦʞʥʝʡʰʠʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʦʙʣʘʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʠ. ɺ ʩʬʝʨʫ ʝʝ ʠʥʪʝʨʝʩʦʚ ʚʢʣʶʯʘʶʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ ʦʙʠʪʘʥʠʷ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ 

ʫʯʘʩʪʠʝ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʵʣʝʤʝʥʪʦʚ ʚ ʙʠʦʩʬʝʨʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʘʙʠʦʛʝʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ ʥʘʤʠ ʉʇʇ ʩ ʧʦʟʠʮʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʠʟʫʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʚ ʥʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ [1].  

ʌʝʨʤʝʥʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʯʚʳ ð ʵʪʦ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʢʦʥʢʨʝʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʉʨʝʜʠ ʥʠʭ 

ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ ʦʧʨʝʜʝʣʷʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ.  
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʦʙʫʩʪʘʥ, ʥʝʙʦʣʴʰʦʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʘʡʦʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʠʥʚʝʨʩʠʦʥʥʳʤ ʥʠʟʢʦʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ. 

ɺʥʝʰʥʠʝ ʢʨʘʷ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʣʘʪʦ, ʫʩʪʫʧʦʤ ʚʳʩʦʪʦʡ 150ï180 ʤ ʢʨʫʪʦ, ʤʝʩʪʘʤʠ ʩʪʫʧʝʥʯʘʪʦ 

ʦʙʨʳʚʘʶʪʩʷ ʠ ʧʝʨʝʭʦʜʷʪ ʢ ʧʣʦʩʢʠʤ ʢʦʪʣʦʚʠʥʘʤ, ʜʦʣʠʥʘʤ ʠ ʦʚʨʘʛʘʤ. ʅʘ ʨʘʟʤʳʪʳʭ ʩʚʦʜʘʭ 

ʘʥʪʠʢʣʠʥʘʣʝʡ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʛʨʷʟʝʚʳʝ ʚʫʣʢʘʥʳ. ʄʝʩʪʘʤʠ ʚ ʜʦʣʠʥʘʭ ʠ ʢʦʪʣʦʚʠʥʘʭ ʨʘʟʚʠʪʳ 

ʵʦʣʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ (ʙʫʛʨʠʩʪʳʝ ʧʝʩʢʠ). ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ɸʧʰʝʨʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʠʟʢʦʛʦʨʴʝ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʝʚʥʠʤ ʧʨʠʧʦʜʥʷʪʳʤ ʠ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ. ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʣʴʝʬ ʧʝʨʝʨʘʙʦʪʘʥ ʧʦʟʜʥʝʡʰʠʤʠ ʵʨʦʟʠʦʥʥʦ-

ʜʝʥʫʜʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɻʣʫʙʠʥʘ ʨʘʩʯʣʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 200ï300 ʤ. 

ɻʨʷʟʝʚʳʝ ʚʫʣʢʘʥʳ ʨʘʟʚʠʪʳ ʩʣʘʙʦ.  

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ  

ʇʦʩʪʫʧʘʷ ʚ ʧʦʯʚʫ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʪʘʙʠʣʠʟʠʨʫʷʩʴ, ʬʝʨʤʝʥʪʳ ʩʪʘʥʦʚʷʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʦʯʚʳ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʝʝ ʫʥʠʢʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ð 

ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴʶ. ʌʦʨʤʠʨʦʚʘʥʠʶ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʯʚʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʨʘʙʦʪʳ ʀ. ɺ. ʊʶʨʠʥʘ, ʄ. ʄ. ʂʦʥʦʥʦʚʦʡ, ʅ. ɸ. ʂʨʘʩʠʣʴʥʠʢʦʚʘ, ɼ. ʉ. ʆʨʣʦʚʘ, ɼ. ɻ. ɿʚʷʛʠʥʮʝʚʘ, 

ɺ. ʌ. ʂʫʧʨʝʚʠʯʘ ʠ ʜʨ. ʧʦ ʙʠʦʭʠʤʠʠ ʛʫʤʫʩʘ, ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ ʠ 

ʬʝʨʤʝʥʪʘʤ ʧʦʯʚ [2, 3] 

ʄʝʪʘʙʦʣʠʟʤ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʧʨʝʚʨʘʱʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʧʦʯʚʝ ʩʦʟʜʘʶʪ ʩʚʦʝʦʙʨʘʟʥʫʶ ʙʠʦʭʠʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʥʝʡ.  

ʌʝʨʤʝʥʪʳ ʚ ʧʦʯʚʘʭ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʫʶ ʨʦʣʴ. ʊʝʤ ʩʘʤʳʤ ʬʝʨʤʝʥʪʳ 

ʫʯʘʩʪʚʫʶʪ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʘʞʥʝʡʰʠʭ ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʯʚʳ ï ʬʫʥʢʮʠʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʬʫʥʢʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʙʠʦʛʝʦʮʝʥʦʟʝ ʠʣʠ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʥʝʛʦ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʝʨʤʝʥʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʦʯʚʳ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʘʤʦʡ ʧʦʯʚʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ 

ʧʨʦʮʝʩʩ, ʦʙʫʩʣʦʚʣʠʚʘʝʤʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ.  

ʇʨʦʮʝʩʩʳ ʧʨʝʚʨʘʱʝʥʠʷ ʚʝʱʝʩʪʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʨʫʧʧ ʬʝʨʤʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ 

ʧʨʝʚʨʘʱʝʥʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ. ʇʦʯʚʝʥʥʳʝ ʬʝʨʤʝʥʪʳ ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʢʦʤʧʣʝʢʩʦʤ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʤʦʞʝʪ ʙʳʪʴ 

ʩʜʝʣʘʥ ʨʘʩʪʝʥʠʷʤʠ ʠ ʧʦʯʚʝʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʤʦʣʝʢʫʣʳ ʬʝʨʤʝʥʪʦʚ ʩʚʷʟʘʥʳ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʪʠʯʝʩʢʠʤʠ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʯʚʳ. ʇʦʩʣʝʜʥʠʝ ʚʢʣʶʯʘʶʪ 

ʢʦʣʣʦʠʜʘʣʴʥʳʝ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʠ ʯʘʩʪʠʮʳ ʠʣʘ. ʊʘʢ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʯʚʝ ʭʘʨʘʢʪʝʨʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʪʠʤʫʤ ʨʅ. ʆʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʅ ʜʣʷ 

ʫʨʝʘʟ, ʧʨʦʪʝʘʟ, ʜʝʛʠʜʨʦʛʝʥʘʟ, ʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟ ʠ ʢʘʪʘʣʘʟ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 6,3 ʜʦ 

7,2, ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʬʦʩʬʘʪʘʟʥʦʡ ʠ ʠʥʚʝʨʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʝʡ ʙʳʣʠ ʟʥʘʯʝʥʠʷ ʨʅ ʚ 

ʜʠʘʧʘʟʦʥʝ 4,2ï4,5 [4]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʨʅ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʦʯʚʳ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʯʚʘʤʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ. ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ, ʚʳʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʠ 

ʧʦʯʚʝʥʥʫʶ ʙʠʦʪʫ. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘ ɸʧʰʝʨʦʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʩʳʨʦʡ ʥʝʬʪʴʶ ʠʣʠ ʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʭʣʦʧʥʳʭ 

ʛʘʟʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʧʨʠʚʦʜʠʪ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ. 

ɸʢʪʠʚʥʦʩʪʴ ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʠʥʛʠʙʠʨʦʚʘʣʠ ʠʦʥʳ Hg, As, V, Mo (ʚ ʩʨʝʜʥʝʤ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 50%). ʇʦʜʘʚʣʷʶʪ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʚ ʪʦʤ 
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ʯʠʩʣʝ Cu, Ag, Cd, Zn, Mn, Sn, Ni, Pb, Fe, Cr, Al, V, Se. ʉʪʝʧʝʥʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 

ʧʦʯʚ. ʇʨʠ ʵʪʦʤ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʤʝʪʘʣʣʳ ʧʨʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʜʘʚʣʷʶʪ 

ʘʢʪʠʚʥʦʩʪʴ ʨʷʜʘ ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʘ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʠʤʫʣʠʨʫʶʪ 

ʘʢʪʠʚʥʦʩʪʴ. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʤʠʢʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʝʥʠʡ ʚʦ ʬʨʘʢʮʠʷʭ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʳ ʧʨʠʤʝʥʠʤʳ ʬʦʩʬʘʪʘʟʥʘʷ, ʩʘʭʘʨʘʟʥʘʷ ʠ ʫʨʝʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʠ 

ʢʨʦʤʝ ʪʦʛʦ, ʩʢʦʨʦʩʪʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʘʟʦʪʘ ʠ ʜʳʭʘʥʠʷ ʚ ʧʦʯʚʳ [9].  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ, ʦʩʦʙʝʥʥʦ ʚ ʩʚʷʟʠ ʩ ʧʨʦʙʣʝʤʘʤʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ɸʧʰʝʨʦʥʘ, 

ʚʣʠʷʥʠʝ ʩʚʦʡʩʪʚ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʠʣʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʥʘ ʧʦʯʚʝʥʥʳʝ ʬʝʨʤʝʥʪʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʳ ʫʤʝʥʴʰʘʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ: 

ʘʤʠʜʘʟʳ, ʫʨʝʘʟʳ, ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ, ʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʢʘʪʘʣʘʟʳ ʠ ʜʨ. 

ʉʪʝʧʝʥʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʬʝʨʤʝʥʪʘ ʠ ʦʪ ʚʠʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʣʠ. ɿʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚʳ ʚʳʟʳʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʜʝʛʠʜʨʦʛʝʥʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʦʚ ʠ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ 

ʘʢʪʠʚʥʦʩʪʴ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʯʚʳ ʚ ʩʚʝʪʝ ʠʭ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ [10, 11]. 

ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ ʥʘ 

ɸʧʰʝʨʦʥʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʰʢʘʣʳ ʘʢʪʠʚʥʦʩʪʝʡ ʢʣʶʯʝʚʳʭ ʬʝʨʤʝʥʪʦʚ ʧʦʯʚ, ʧʨʝʜʣʦʞʝʥʥʳʝ 

ɼ. ɻ. ɿʚʷʛʠʥʮʝʚʳʤ [3].  

ɹʠʦʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʉʇʇ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 5-ʙʘʣʴʥʦʡ ʰʢʘʣʝ: 

ʦʯʝʥʴ ʩʣʘʙʘʷ; ʩʣʘʙʘʷ; ʩʨʝʜʥʷʷ; ʚʳʩʦʢʘʷ; ʦʯʝʥʴ ʚʳʩʦʢʘʷ. ʕʪʘ ʰʢʘʣʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʜʠʪʴ ʦʙ ʘʢʪʫʘʣʴʥʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʝʡ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ɹʀʆʃʆɻʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ 

 ʇʆʏɺɽʅʅʓʍ ʈɸɿʅʆʉʊɽʁ ʉʇʇ ɸʇʐɽʈʆʅɸ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʉʇʇ ʇʦʢʘʟʘʪʝʣʠ* 
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ʃʫʢʦʚʠʯʥʦ-

ʩʦʙʠʨʘʶʱʠʡ 

18,5ï20,7 17ï22 19,0-20,7 8,1ï10,3 45ï54 2,4ï2,8 62ï69 ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ 

ʈʘʜʠʘʣʴʥʦ-ʦʢʨʫʛʣʳʡ 17,5ï19,7 15ï18 16ï18,7 6,1ï8,3 41ï49 2,3ï2,9 52ï58 ɺʳʩʦʢʘʷ 

ɼʨʝʚʦʚʠʜʥʦ-

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʡ 

11ï12 3,8ï5,1 7,0ï8,3 1,5ï2,2 12ï17 1,2ï1,3 16ï18,5 ʉʨʝʜʥʷʷ 

ɼʨʝʚʦʚʠʜʥʳʡ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ  

12,3ï13,5 3,9ï5,3 7,1ï8,4 1,6ï1,9 13ï16 1,0ï1,2 15ï17 ʉʨʝʜʥʷʷ 

ɼʨʝʚʦʚʠʜʥʳʡ 12ï13 4,0ï5,5 7,2ï8,5 1,6ï2,1 14ï18 1,1ï1,3 17ï19 ʉʨʝʜʥʷʷ 

ʈʘʜʠʘʣʴʥʦ-

ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʡ  

3,7ï3,9 1,5ï2,8 3,5ï4,9 0,7ï0,9 4,5ï5,7 0,75-0,95 6,6ï8,5 ʉʣʘʙʘʷ 

ʈʘʜʠʘʣʴʥʦ-

ʮʝʥʪʨʦʙʝʞʥʳʡ 

3,9ï4,1 1,5ï2,4 3,5ï4,7 0,7ï0,8 4,7ï5,9 0,7ï0,8 6,6ï7,9 ʉʣʘʙʘʷ 
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ɼʨʝʚʦʚʠʜʥʦï

ʜʠʭʦʪʦʤʠʯʝʩʢʠʡ 

3,5ï3,9 1,2ï2,4 3,1ï4,5 0,6ï0,9 4,4ï5,7 0,6ï0,65 6,4ï7,1 ʉʣʘʙʘʷ 

ʃʫʢʦʚʠʯʥʦ-

ʨʘʩʩʝʠʚʘʶʱʠʡ 

3,3ï3,6 1,2ï2,2 3,1ï4,4 0,6ï0,7 4,3ï5,4 0,6ï0,52 6,0ï7,5 ʉʣʘʙʘʷ 

ɼʨʝʚʦʚʠʜʥʦ-

ʨʘʜʠʘʣʴʥʳʡ 

3,5ï3,7 1,2ï2,1 3,2ï4,5 0,6ï0,8 4,2ï5,5 0,6ï0,55 6,1ï7,7 ʉʣʘʙʘʷ 

ɼʨʝʚʦʚʠʜʥʦ-

ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ 

3ï4 0,9 2,1 0,4ï0,5 2,3 0,3ï0,5 4,5ï4,9 ʆʯʝʥʴ 

ʩʣʘʙʘʷ 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʚ ʩʣʦʝ ʧʦʯʚʳ 0ï15 ʩʤ 

 

ɼʣʷ ʵʢʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʳʜʝʣʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ (ʉʇʇ) ʶʛʦ-ʟʘʧʘʜʘ ɸʧʰʝʨʦʥʘ ʠʟʫʯʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʚ ʥʠʭ ʨʷʜʘ 

ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʳʭ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. ʆʢʩʠʜʦʨʝʜʫʢʪʘʟʥʳʝ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʝ 

ʬʝʨʤʝʥʪʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʘʞʥʝʡʰʠʝ ʬʫʥʢʮʠʠ ʚ ʧʦʯʚʝ. ʉʨʝʜʠ ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʯʚʘʭ ʠʛʨʘʶʪ ʢʘʪʘʣʘʟʘ ʠ ʜʝʛʠʜʨʦʛʝʥʘʟʘ. ʇʦʯʚʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʷʚʣʷʶʪ 

ʚʳʩʦʢʫʶ ʢʘʪʘʣʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʂʘʪʘʣʘʟʘ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʢʣʝʪʢʘʭ ʨʘʩʪʝʥʠʡ ʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʕʪʦʪ ʬʝʨʤʝʥʪ ʢʘʪʘʣʠʟʠʨʫʝʪ ʨʝʘʢʮʠʠ ʨʘʟʣʦʞʝʥʠʷ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʥʘ 

ʚʦʜʫ ʠ ʤʦʣʝʢʫʣʷʨʥʳʡ ʢʠʩʣʦʨʦʜ. ʇʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʳʭʘʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʢʠʩʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʈʦʣʴ ʢʘʪʘʣʘʟʳ ʚ ʧʦʯʚʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʨʘʟʨʫʰʘʝʪ 

ʷʜʦʚʠʪʫʶ ʜʣʷ ʦʨʛʘʥʠʟʤʦʚ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ. ɺ ʧʦʯʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʪ 

ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʫʛʣʝʚʦʜʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ɼʝʛʠʜʨʦʛʝʥʘʟʳ ʢʘʪʘʣʠʟʠʨʫʶʪ ʨʝʘʢʮʠʠ 

ʦʪʱʝʧʣʝʥʠʷ ʚʦʜʦʨʦʜʘ, ʪ. ʝ., ʜʝʛʠʜʨʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʝʨʝʥʦʩʯʠʢʦʚ ʚʦʜʦʨʦʜʘ. ɺ ʧʦʯʚʝ ʩʫʙʩʪʨʘʪʘʤʠ ʜʝʛʠʜʨʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʣʠʯʥʳʝ ʫʛʣʝʚʦʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʩʧʠʨʪʳ ʠ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ. 

ʉʨʝʜʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʚʘʞʥʘʷ ʨʦʣʴ ʚ ʧʦʯʚʝ ʧʨʠʥʘʜʣʝʞʠʪ ʪʘʢʠʤ ʬʝʨʤʝʥʪʘʤ, ʢʘʢ 

ʘʤʠʣʘʟʘ ʠ ʮʝʣʣʶʣʘʟʘ. ʆʥʠ ʨʘʩʱʝʧʣʷʶʪ ʩʣʦʞʥʳʝ ɻ ʬʠʨʳ, ʛʣʶʢʦʟʠʜʥʳʝ, ʧʝʧʪʠʜʥʳʝ ʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʩʚʷʟʠ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ. ʋʯʘʩʪʚʫʷ ʚ ʨʝʘʢʮʠʷʭ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʘʜʘ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʙʦʛʘʱʝʥʠʠ ʧʦʯʚʳ ʧʦʜʚʠʞʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ ʨʘʩʪʝʥʠʷʤ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ. ʊʘʢ, ʘʤʠʣʘʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʠʜʨʦʣʠʟ ʢʨʘʭʤʘʣʘ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʧʦʯʚʫ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʝʢʩʪʨʠʥʦʚ ʠ ʤʘʣʴʪʦʟʳ. ɸ 

ʮʝʣʣʶʣʘʟʘ ʢʘʪʘʣʠʟʠʨʫʝʪ ʛʠʜʨʦʣʠʟ ŭ-1,4-ʛʣʶʢʦʥʦʚʳʭ ʩʚʷʟʝʡ ʚ ʮʝʣʣʶʣʦʟʝ [5]. 

ɺ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʤʠʢʨʦʙʥʳʭ ʪʝʣ ʚ ʧʦʯʚʫ ʧʦʩʪʫʧʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ, ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʚʨʘʱʝʥʠʠ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʧʦʯʚʝ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʜʦ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʠʭ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʧʘʜʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʘʤʤʠʘʢʘ ʘʟʦʪ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʜʦʩʪʫʧʥʫʶ ʜʣʷ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʬʦʨʤʫ. ʕʪʦ ʷʚʣʝʥʠʝ, ʚ ʮʝʣʦʤ, ʠʟʚʝʩʪʥʦ ʢʘʢ ʧʨʦʮʝʩʩ 
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ʘʤʤʦʥʠʬʠʢʘʮʠʠ, ʘ ʬʝʨʤʝʥʪʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ð ʧʨʦʪʝʘʟʳ. ʕʪʠ ʬʝʨʤʝʥʪʳ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʜʠʥʘʤʠʢʫ ʘʟʦʪʘ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʧʦʯʚʳ [3, 10]. 

ɼʨʫʛʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʚ ʧʦʯʚʝ ʷʚʣʷʝʪʩʷ ʫʨʝʘʟʘ. ʕʪʦʪ 

ʬʝʨʤʝʥʪ ʢʘʪʘʣʠʟʠʨʫʝʪ ʛʠʜʨʦʣʠʟ ʤʦʯʝʚʠʥʳ. ʂʦʥʝʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʷʚʣʷʝʪʩʷ ʘʤʤʠʘʢ ʠ 

ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ. ʇʨʦʜʫʢʪ ʛʠʜʨʦʣʠʟʘ ʤʦʯʝʚʠʥʳ ð ʘʤʤʠʘʢ ʩʣʫʞʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʯʚʝʥʥʳʭ 

ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʝʚʨʘʱʝʥʠʠ ʬʦʩʬʦʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʬʦʩʬʘʪʘʟʘ. ʕʪʦ 

ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʬʝʨʤʝʥʪʦʚ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʭ ʛʠʜʨʦʣʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʚʘʞʥʫʶ ʯʘʩʪʴ ʬʦʩʬʦʨʘ ʧʦʯʚʳ (ʦʪ 20% ʜʦ 80%) ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʫʢʣʝʠʥʦʚʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ (ʊʘʙʣʠʮ r1, 2) 

ʧʦʟʚʦʣʷʝʪ ʩʦ ʚʩʝʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ ʦ ʰʠʨʦʢʦʤ ʚʘʨʴʠʨʦʚʘʥʠʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

(ʙʠʦʭʠʤʠʯʝʩʢʦʡ) ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʉʇʇ.  

 

ʊʘʙʣʠʮʘ 2 

ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ, ɹʀʆʃʆɻʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ ʉɽʈʆ-ɹʋʈʓʍ ʀ 

ʉɽʈʆ-ʂʆʈʀʏʅɽɺʓʍ (ʂɸʐʊɸʅʆɺʓʍ) ʇʆʏɺ ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ ɸʇʐɽʈʆʅɸ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
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ʉʝʨʦ-ʙʫʨʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʦʨʦʰʘʝʤʳʝ  33,7 3,0 17,7ï18,3 1,5ï1,8Ĭ107 15,3ï16,5 100 

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ 60 4,3 21,2ï24,5 4,5ï5,1Ĭ107 19,0ï20,5 155 

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ  34,6 2,4 19,8ï20,1 2,1ï2,6Ĭ107 16,4ï17,1 103 

ʉʝʨʦ-ʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʦʨʦʰʘʝʤʳʝ  30,8 3,0 16,3ï17,0 1,2ï1,9Ĭ107 13,9ï15,1 98 

ʉʝʨʦ-ʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦ-ʩʦʣʦʥʮʝʚʘʪʳʝ 28,3 2,5 14,9ï15,5 0,8ï1,1Ĭ106 10,1ï12,5 95 

ʉʝʨʦ-ʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ 21,61 2,1 18,5ï20,7 0,6ï0,8Ĭ105 19ï20,7 79 

ʉʝʨʦ-ʙʫʨʳʝ ʟʘʙʦʣʦʯʝʥʥʳʝ  31 2,6 13,2ï14,5 0,5ï0,6Ĭ105 8,2ï9,1 76 

ʉʝʨʦ-ʙʫʨʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ 16,5 1,4 17,5ï19,7 0,5ï0,6Ĭ106 7,2ï8,3 71 

ʉʝʨʦ-ʙʫʨʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ, ʦʨʦʰʘʝʤʳʝ 17 1,9 12,1ï13,7 0,8ï1,3Ĭ105 6,9ï9,2 64 

 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʨʘʜʠʘʣʴʥʦ-ʦʢʨʫʛʣʳʡ, 

ʣʫʢʦʚʠʯʥʦ-ʩʦʙʠʨʘʶʱʠʡ, ʘ ʪʘʢʞʝ ʜʨʝʚʦʚʠʜʥʳʡ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʜʨʝʚʦʚʠʜʥʳʡ ʪʠʧʳ ʉʇʇ. ɸʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʬʝʨʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʉʆ2 ʚ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʷʭ ʵʪʠʭ ʉʇʇ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ. ʕʪʦ ʚ 

ʦʩʥʦʚʥʦʤ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʠʧʩʦʥʦʩʥʳʝ, 

ʩʝʨʦ-ʙʫʨʳʝ ʛʣʫʙʠʥʥʦ-ʟʘʩʦʣʝʥʥʳʝ ʧʦʜʪʠʧʳ ʧʦʯʚ. ʅʘʠʙʦʣʝʝ ʩʣʘʙʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʯʚʝʥʥʳʝ ʨʘʟʥʦʩʪʠ ʉʇʇ ʜʨʝʚʦʚʠʜʥʦʡ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ 

ɸʧʰʝʨʦʥʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʘʢʦʝ ʰʠʨʦʢʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʚ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʘʤʠʭ ʧʦʯʚʝʥʥʳʭ 

ʨʘʟʥʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, ʝʤʢʦʩʪʴʶ ʧʦʛʣʦʱʝʥʠʷ ʠ 

ʜʨ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʯʚʳ ʥʝʟʘʩʦʣʝʥʥʳʝ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʝʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ ʘʢʪʠʚʥʦʩʪʷʤʠ ʧʦʯʚʝʥʥʳʭ 

ʬʝʨʤʝʥʪʦʚ. ɸ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʢʘʟʘʪʝʣʴ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʚʝʱʝʩʪʚʝʥʥʦ-
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ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʚ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʷʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ [5ï7].  

ɺ ʊʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɸʧʰʝʨʦʥʘ. ʂʘʢ ʚʠʜʥʦ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠʪʦʛʦʚʳʤ ʙʘʣʣʦʤ (155) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ (103) ʧʦʯʚʳ. ʕʪʠ ʧʦʯʚʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʣʦʜʦʨʦʜʠʷ, ʯʝʤ ʵʪʘʣʦʥʥʳʝ ʩʝʨʦ-ʙʫʨʳʝ 

ʩʦʣʦʥʮʝʚʘʪʳʝ ʦʨʦʰʘʝʤʳʝ. ʍʫʜʰʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʘʣʦʥʥʳʤ ʪʠʧʦʤ ʧʦʯʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʩʝ ʜʨʫʛʠʝ ʧʦʜʪʠʧʳ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚ. ʀʭ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʙʘʣʣʳ 

ʙʦʥʠʪʝʪʘ ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 64-98. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʘ ʠʤʝʥʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʛʝʪʝʨʦʪʨʦʬʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

ʩʚʝʪʣʳʝ ʧʦʯʚʳ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʧʦʯʚ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʵʪʘʣʦʥʥʦʡ-ʩʝʨʦ-

ʙʫʨʦʡ ʩʦʣʦʥʮʝʚʘʪʦʡ ʦʨʦʰʘʝʤʦʡ ʧʦʯʚʝ, ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʪʠʧʘʭ ʩʝʨʦ-

ʙʫʨʳʭ ʧʦʯʚ [8]. 

 

ɺʳʚʦʜʳ 

ʉʪʨʫʢʪʫʨʘ ʧʦʯʚ ʥʘ ɸʧʰʝʨʦʥʝ ʦʧʨʝʜʝʣʷʝʪ ʪʝʤʧ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʠʭ ʠ ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ.  

ʋʩʪʘʥʦʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʦʪ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʛʝʥʝʟʠʩʘ ʠ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘ ̫ʘʢʪʠʚʥʦʩʪʴ ð ʚ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʦʙʳʢʥʦʚʝʥʥʳʭ ʠ 

ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʩʚʝʪʣʳʭ ʧʦʯʚʘʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʉʘʤʝʜʦʚ ʇ. ɸ., ɹʘʙʙʝʢʦʚʘ ʃ. ɸ., ɸʣʠʝʚʘ ɹ., ʄʘʤʝʜʟʘʜʝ ɺ. ʊ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ // ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʨʦʙʣʝʤʳ 

ʵʢʦʣʦʛʠʠ ʛʦʨʥʦʛʦ ɸʣʪʘʷ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ: ʥʘʩʪʦʷʱʝʝ, ʧʨʦʰʣʦʝ, ʙʫʜʫʱʝʝ: 

ʄʘʪʝʨʠʘʣʳ ʤʝʞʜ. ʢʦʥʬ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢ. 2008. ʉ. 116-120. 

2. ʂʦʥʦʥʦʚʘ ʄ. ʄ. ʇʨʦʙʣʝʤʘ ʧʦʯʚʝʥʥʦʛʦ ʛʫʤʫʩʘ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʜʘʯʠ ʝʛʦ ʠʟʫʯʝʥʠʷ. 

ʄ.: ʀʟʜ-ʚʦ ɸʢʘʜ. ʥʘʫʢ ʉʉʉʈ, 1951. 391 ʩ. 

3. ɿʚʷʛʠʥʮʝʚ ɼ. ɻ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʠ ʰʢʘʣʳ ʜʣʷ ʦʮʝʥʢʠ ʥʝʢʦʪʦʨʳʭ ʝʝ 

ʧʦʢʘʟʘʪʝʣʝʡ // ʇʦʯʚʦʚʝʜʝʥʠʝ. 1978. ʊ. 6. ʉ. 48-54. 

4. ʏʫʥʜʝʨʦʚʘ ɸ. ʀ. ɸʢʪʠʚʥʦʩʪʴ ʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟʳ ʠ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ // ʇʦʯʚʦʚʝʜʝʥʠʝ. 1970. ˉ7. ʉ. 22. 

5. ʀʩʤʘʠʣʦʚ ʅ. ʄ., ʅʘʜʞʘʬʦʚʘ ʉ. ʀ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʜʦʣʴ 

ʵʢʩʧʦʨʪʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ (ɿʄʕʊ ʠ ʉʄʕʊ) ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʩʳʨʦʡ ʥʝʬʪʴʶ. ʄ.: ʀʅʌʈɸ-

ʄ., 2017. 154 ʩ. https://doi.org/10.12737/22313 

6. ʄʘʥʘʬʦʚʘ ʌ. ɸ., ɻʘʩʘʥʦʚʘ ʂ. ʄ., ɸʩʣʘʥʦʚʘ ɻ. ɻ. ɺʣʠʷʥʠʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɸʧʰʝʨʦʥʘ (ɸʟʝʨʙʘʡʜʞʘʥ) // ʇʦʯʚʳ ʚ 

ʙʠʦʩʬʝʨʝ: ʚʩʝʨʦʩ. ʥʘʫʯ. ʢʦʥʬ. ʩ ʤʝʞʜʫʥʘʨ. ʫʯʘʩʪʠʝʤ, 10-14 ʩʝʥʪʷʙʨʷ 2018 ʛ. ʊʦʤʩʢ, 2018. 

ʏ. 1. ʉ. 304-308. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 63 

7. ʄʘʥʘʬʦʚʘ ʌ. ɸ., ɹʘʙʘʝʚʘ ʈ. ʌ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɸʧʰʝʨʦʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2018. ʊ. 4. ˉ6. ʉ. 153-169. 

8. ʄʘʥʘʬʦʚʘ ʌ. ɸ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɸʧʰʝʨʦʥʘ: 

ʘʚʪʦʨʝʬ. ʜʠʩʩ. é ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ. ɹʘʢʫ. 2006. 19 ʩ. 

9. Hartenstein R. Soil macroinvertebrates, aldehyde oxidase, catalase, cellulase and 

peroxidase // Soil biology and biochemistry. 1982. V. 14. ˉ4. P. 387-391. 

https://doi.org/10.1016/0038-0717(82)90010-4 

10. Verstraete W., Voets J. P. Soil microbial and biochemical characteristics in relation to 

soil management and fertility // Soil Biology and Biochemistry. 1977. V. 9. ˉ4. P. 253-258. 

https://doi.org/10.1016/0038-0717(77)90031-1 

11. Frankenberger Jr W. T., Bingham F. T. Influence of salinity on soil enzyme activities // 

Soil Science Society of America Journal. 1982. V. 46. ˉ6. P. 1173-1177. 

https://doi.org/10.2136/sssaj1982.03615995004600060011x 

 

References: 

1. Samedov, P. A., Babbekova, L. A., Alieva, B., & Mamedzade, V. T. (2008). 

Sravnitel'naya kharakteristika biologicheskikh protsessov sero-burykh pochv estestvennykh i 

antropogennykh landshaftov Absheronskogo poluostrova. In Bioraznoobrazie, problemy 

ekologii gornogo Altaya i sopredel'nykh regionov: nastoyashchee, proshloe, budushchee: 

Materialy mezhd. konf. Gorno-Altaisk, 116-120. (in Russian). 

2. Kononova, M. M. (1951). Problema pochvennogo gumusa i sovremennye zadachi ego 

izucheniya. Moscow. (in Russian). 

3. Zvyagintsev, D. G. (1978). Biologicheskaya aktivnost' pochv i shkaly dlya otsenki 

nekotorykh ee pokazatelei. Pochvovedenie, (6), 48-54. (in Russian). 

4. Chunderova, A. I. (1970). Aktivnost' polifenoloksidazy i peroksidazy v dernovo-

podzolistykh pochvakh. Pochvovedenie, (7), 22. (in Russian). 

5. Ismailov, N., & Nadzhafova, S. (2017). Stability of landscapes of Azerbaijan along the 

export pipeline (WREP and SMET) to contamination with crude oil. (in Russian). 

https://doi.org/10.12737/22313 

6. Manafova, F. A., Gasanova, K. M., & Aslanova, G. G. (2018). Vliyanie 

bioekologicheskikh faktorov na strukturu pochvennogo pokrova Absherona (Azerbaidzhan). In 

Pochvy v biosfere: vseros. nauch. konf. s mezhdunar. uchastiem, 10-14 sentyabrya 2018 g., 

Tomsk, Ch. 1. 304-308. (in Russian). 

7. Manafova, F., & Babayeva, R. (2018). Various ecological factors influence of the 

natural environment on the structure of the Absheron soil cover. Bulletin of Science and 

Practice, 4(6), 153-169. (in Russian). 

8. Manafova, F. A. (2006). Ekologicheskaya otsenka struktur pochvennogo pokrova 

Absherona: authoref. Ph.D. diss. Baku, 19.  

9. Hartenstein, R. (1982). Soil macroinvertebrates, aldehyde oxidase, catalase, cellulase 

and peroxidase. Soil biology and biochemistry, 14(4), 387-391. https://doi.org/10.1016/0038-

0717(82)90010-4 

10. Verstraete, W., & Voets, J. P. (1977). Soil microbial and biochemical characteristics in 

relation to soil management and fertility. Soil Biology and Biochemistry, 9(4), 253-258. 

https://doi.org/10.1016/0038-0717(77)90031-1 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 64 

11. Frankenberger Jr, W., & Bingham, F. T. (1982). Influence of salinity on soil enzyme 

activities. Soil Science Society of America Journal, 46(6), 1173-1177. 

https://doi.org/10.2136/sssaj1982.03615995004600060011x 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 17.09.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

24.09.2021 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʄʘʥʘʬʦʚʘ ʌ. ɸ., ɸʩʣʘʥʦʚʘ ɻ. ɻ. ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɸʧh ʝʨʦʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ10. ʉ. 57-64. 

https://doi.org/10.33619/2414-2948/71/07 

 

Cite as (APA): 

Manafova, F., & Aslanova, G. (2021). Biochemical Study of Soils of the Southwestern Part of 

Absheron. Bulletin of Science and Practice, 7(10), 57-64. (in Russian). 

https://doi.org/10.33619/2414-2948/71/07 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 65 

ʋɼʂ 631.55: 633.511 

AGRIS F01 

https://doi.org/10.33619/2414-2948/71/08 

 

ʉʆʉʊʆʗʅʀɽ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʍʃʆʇʏɸʊʅʀʂɸ  

ɺ ʉɸʃʔʗʅʉʂʆʁ ʉʊɽʇʀ ɸɿɽʈɹɸʁɼɾɸʅɸ 

 

Éʊʘʣʠʙʠ ʉ. ʄ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

STATE AND CROP PERFORMANCE OF GOSSYPIUM 

IN THE SALYAN STEPPE OF AZERBAIJAN 

 

ÉTalibi S., Ph.D., Institute Soilscience and Agrochemistry of Azerbaijan NAS,  

Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʭʣʦʧʯʘʪʥʠʢʘ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʨʝʞʠʤʘʭ ʦʨʦʰʝʥʠʷ ʠ ʫʨʦʚʥʷʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʥʘʜʟʝʤʥʦʡ ʠ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʷ ʥʘ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʉʘʣʴʷʥʩʢʦʡ ʩʪʝʧʠ. 

 

Abstract. The article presents the results of observations of Gossypium crop performance by 

development phases. The issues of the development of cotton under different irrigation regimes and 

levels of mineral nutrition, the state of the aboveground and root systems of the plant on sierozem-

meadow soils of the Salyan steppe are considered.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʦʰʘʝʤʳʝ ʩʝʨʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ, ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʭʣʦʧʯʘʪʥʠʢ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʨʦʩʪ. 

 

Keywords: irrigated gray-meadow soils, mineral nutrition, Gossypium, growth. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʣʦʧʯʘʪʥʠʢ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ 70 ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʘ ʧʣʦʱʘʜʠ 35,2 ʤʣʥ 

ʛʘ [1]. ɺʳʨʘʱʠʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʦʝ ʠ ʢʘʧʠʪʘʣʦʝʤʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʘ ʢʘʞʜʳʡ 

ʛʝʢʪʘʨ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʧʦʨʷʜʢʘ 700 ʜʦʣʣʘʨʦʚ ʉʐɸ [2]. ʆʩʥʦʚʥʘʷ ʧʨʦʜʫʢʮʠʷ ʭʣʦʧʯʘʪʥʠʢʘ-

ʚʦʣʦʢʥʦ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʵʢʩʧʦʨʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʤʝʥʘ- ʠʩʪʦʯʥʠʢ ʧʠʱʝʚʦʛʦ ʤʘʩʣʘ, ʞʤʳʭ- ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʢʦʨʤʘ ʜʣʷ 

ʩʢʦʪʘ, ʣʠʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʘʩʪʤʘʩʩʳ, ʣʠʥʦʣʝʫʤʘ ʠ 

ʣʘʢʘ, ʨʘʩʪʝʥʠʝ ð ʭʦʨʦʰʠʡ ʤʝʜʦʥʦʩ, ʩʪʝʙʝʣʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʪʦʧʣʠʚʘ ʞʠʪʝʣʝʡ 

ʩʝʣʝʥʠʡ. 

ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʭʣʦʧʢʦʚʦʜʳ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩʪʦʣʢʥʫʣʠʩʴ ʩʦ 

ʤʥʦʛʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʫʪʨʘʪʘ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʝʤʷʥ ʠ ʧʦʩʝʚ ʩʤʝʩʠ ʩʦʨʪʦʚ [3], ʥʘʨʫʰʝʥʠʝ 

ʩʝʚʦʦʙʦʨʦʪʦʚ, ʜʦʨʦʛʦʚʠʟʥʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʩʪʘʨʝʥʠʝ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʜʨ. ɺ ʉʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ɸʟʝʨʙʘʡʜʞʘʥ ʜʦʩʪʠʛ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʦʪʤʝʪʢʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ 1 ʤʣʥ ʪ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ, ʢʦʛʜʘ 

ʤʠʨʦʚʳʝ ʮʝʥʳ ʥʘ ʭʣʦʧʦʢ ʧʘʜʘʣʠ, ʜʦʣʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ʦʙʲʝʤʝ ɺɺʇ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʩʦʢʨʘʪʠʣʘʩʴ ʚ 6 ʨʘʟʘ ʥʝʩʤʦʪʨʷ, ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʘʟʚʠʪʠʠ 

ʭʣʦʧʢʦʚʦʜʩʪʚʘ. 
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ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʢʘʞʜʦʡ ʠʟ ʭʣʦʧʢʦʩʝʶʱʠʭ ʟʦʥ ʈʝʩʧʫʙʣʠʢʠ 

ɸʟʝʨʙʘʡʜʞʘʥ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʦʩʪʘ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʨʘʟʤʝʨʦʤ ʠ ʩʪʨʫʢʪʫʨʦʡ ʥʘʣʠʯʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʚʳʜʚʠʛʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʦ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʫʯʥʳʭ 

ʧʨʦʙʣʝʤ ʵʢʦʥʦʤʠʢʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʋʯʝʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʦʩʦʙʝʥʥʦ 

ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʛʜʝ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʭʣʦʧʢʘ-ʚʦʣʦʢʥʘ ʦʯʝʥʴ ʞʝʩʪʢʘʷ. ʋʯʠʪʳʚʘʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʪʝʤʘ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʘʢʪʫʘʣʴʥʦʡ, ʦʩʦʙʝʥʥʦ ʚ ʉʘʣʴʷʥʩʢʦʡ ʩʪʝʧʠ, ʛʜʝ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʟʘʙʠʨʘʝʪʩʷ ʠʟ ʨ. 

ʂʫʨʘ, ʢʦʪʦʨʘʷ ʚ ʧʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ ʨʝʟʢʦ ʦʙʤʝʣʝʣʦ ʠ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʚʦʰʣʘ ʚ ʨʝʢʫ ʜʦ 30 ʢʤ, 

ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʚ ʢʘʪʦʩʪʨʦʬʠʯʝʩʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ. 

ʉʘʣʴʷʥʩʢʘʷ ʩʪʝʧʴ, ʚʭʦʜʷʱʘʷ ʚ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ ʠ ʛʨʘʥʠʯʘʱʝʡ ʩ ʟʘʧʘʜʘ 

ʨ. ɸʢʢʫʰʘ, ʩ ʚʦʩʪʦʢʘ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ ʠ ʩ ʩʝʚʝʨʘ ɻʳʟʳʣʘʛʘʜʞʩʢʠʤ ʟʘʣʠʚʦʤ, ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 149 ʪʳʩ ʛʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 46 ʪʳʩ ʛʘ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʜʦʣʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ [4]. 

ʊʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʨʝʢ ʠ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ IV 

ʧʝʨʠʦʜʘ ʂʘʡʥʦʟʦʷ. ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʨʘʚʥʠʥʥʳʡ ʠ ʚʦʟʚʳʰʘʝʪʩʷ ʦʪ ī26 ʤ ʜʦ 200 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ [5]. 

ʂʣʠʤʘʪ ʧʦʣʫʧʫʩʪʳʥʥʳʡ ʠ ʩʫʭʦʩʪʝʧʥʦʡ ʩ ʞʘʨʢʠʤ ʩʫʭʠʤ ʣʝʪʦʤ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ 14,6 Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ 26,2ï26,4 Áʉ (ʠʶʣʴ-ʘʚʛʫʩʪ), 

ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ 2,2ï4,0 Áʉ (ʷʥʚʘʨʴ-ʬʝʚʨʘʣʴ). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ 187ï309 ʤʤ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʚʣʘʞʥʝʥʥʦʩʪʴ 62ï81% [6]. ʇʦʯʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʤʠ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʤʠ, ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʤʠ, ʩʦʣʦʥʯʘʢʘʤʠ ʠ ʧʝʩʢʘʤʠ ʠ ʧʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʣʠʥʠʩʪʳʤʠ, ʩʫʛʣʠʥʠʩʪʳʤʠ ʠ ʩʫʧʝʩʯʘʥʳʤʠ 

ʬʨʘʢʮʠʷʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʢʦʣʝʙʣʝʪʩʷ 1,2ï2,8%, ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʷʩʴ ʢ ʥʠʞʥʠʤ 

ʛʦʨʠʟʦʥʪʘʤ [7]. ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʨʅ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ, ʩʦʩʪʘʚʣʷʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ (0ï25 ʩʤ) 8,0, 

ʧʦʥʠʞʘʷʩʴ ʥʘ 25ï50 ʩʤ ʩʣʦʝ ʜʦ 7,4ï7,6. ʉʘʉʆ3 ʪʘʢʞʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʛʣʫʙʠʥʳ ʦʪ 20,14 ʜʦ 23,14%, ʦʮʝʥʠʚʘʷʩʴ ʩʨʝʜʥʝ ʢʘʨʙʦʥʘʪʥʳʤʠ [7, 8]. 

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ 47,60ï47,84%. ɺ ʢʦʤʧʣʝʢʩʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʦʤʠʥʠʨʫʝʪ ʉʘ (69ï75%), ʄg ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (21ï24%), ʘ ʧʦʢʘʟʘʪʝʣʠ Nʘ 

ʩʦʩʪʘʚʣʷʶʪ 1,11ï1,17% ʦʪ ʩʫʤʤʳ, ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ (0ï25 ʩʤ) ʩʦʦʪʚʝʪʩʪʚʫʷ 3,99% ð 

ʥʝʩʦʣʦʥʮʝʚʘʪʳʝ, ʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 25ï50 ʩʤ ʜʦʩʪʠʛʘʝʪ ʜʦ 6,61% ð ʩʣʘʙʦ 

ʩʦʣʦʥʮʝʚʘʪʳʝ. ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʢʦʤʧʣʝʢʩʝ 27,79ï28,79 ʤʛ/ʵʢʚ. ʠ 

ʦʮʝʥʠʚʘʶʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ [7]. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʯʚʝʥʥʦ-ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʵʢʩʧʝʨʪʠʟʳ 

ʘʛʨʘʨʥʳʭ ʫʩʣʫʛ ʧʨʠ ʄʉʍ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʘ ʧʣʦʱʘʜʠ 2 ʛʘ ʩ. ʂʶʨʛʘʨʘʛʘʰʣʳ ʉʘʣʴʷʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ. ʅʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʩʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟ ʨʘʟʚʠʪʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, ʚʳʩʦʪʘ 

ʛʣʘʚʥʦʛʦ ʩʪʝʙʣʷ ʨʘʩʪʝʥʠʷ, ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ, ʧʣʦʜʦʥʦʰʝʥʠʝ ʭʣʦʧʯʘʪʥʠʢʘ (ʢʦʣʠʯʝʩʪʚʦ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 67 

ʤʦʥʦʧʦʜʠʘʣʴʥʳʭ ʠ ʩʠʤʧʦʜʠʘʣʴʥʳʭ ʚʝʪʚʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʙʦʯʝʢ), ʩʫʭʘʷ ʤʘʩʩʘ ʚʝʛʝʪʘʪʠʚʥʳʭ 

ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ (ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, ʢʦʨʥʠ, ʭʣʦʧʢʘ-ʩʳʨʮʘ), ʚʝʩ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ. 

ʌʠʢʩʠʨʦʚʘʣʠʩʴ ʜʘʪʳ ʧʦʩʝʚʘ ʠ 50% ʚʩʪʫʧʣʝʥʠʷ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ, ʮʚʝʪʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ. 

ɼʘʪʦʡ ʥʘʯʘʣʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʘʟʳ ʩʯʠʪʘʣʩʷ ʜʝʥʴ ʚʩʪʫʧʣʝʥʠʷ 10% ʨʘʩʪʝʥʠʡ ʚ ʜʘʥʥʫʶ ʬʘʟʫ. 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʥʘ 

ʧʣʦʱʘʜʢʝ 10,8 ʤ2 (6 ʤ Ĭ 1,8 ʤ) ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʇʦʜʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʜʚʘ ʩʨʦʢʘ- 

ʧʦʩʣʝ ʧʨʦʨʝʞʠʚʘʥʠʷ ʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʭʣʦʧʯʘʪʥʠʢʘ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʫʪʝʤ ʚʟʷʪʠʷ ʤʦʥʦʣʠʪʦʚ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʩʤ ʜʦ 50 ʩʤ 

ʛʣʫʙʠʥʳ. 

  

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʭʣʦʧʯʘʪʥʠʢ ʟʘʥʠʤʘʝʪ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ, ʠʟʫʯʝʥʠʶ ʢʦʪʦʨʳʤ ʧʦʩʚʷʱʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʙʦʪ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

[8ï11]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʢʘʥʠʡ ʷʚʣʷʣʘʩʴ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʦʜʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ.  

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʜʚʘ ʩʨʦʢʘ; ʧʦʩʣʝ ʧʝʨʝʨʝʞʠʚʘʥʠʷ 

(1 ʩʨʦʢ) ʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (2 ʩʨʦʢ). ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 1. 

  

ʊʘʙʣʠʮʘ 1 

ɻʋʉʊʆʊɸ ʉʊʆʗʅʀʗ ʍʃʆʇʏɸʊʅʀʂɸ ʇʆ ɼɺʋʄ ʉʈʆʂɸʄ ʅɸɹʃʖɼɽʅʀʗ 
 

ʈʝʞʠʤ 

ʦʨʦʰʝʥʠʷ,  

ʚ % ʅɺ 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, ʪʳʩ ʰʪ. 

ʥʘ 1 ʛʘ ʠ %-ʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ  

1-ʡ ʩʨʦʢ 2-ʡ ʩʨʦʢ 

2018 2019 2020 ʉʨ. 2018 2019 2020 ʉʨ 

65ï80ï65 83,68 83,68 84,47 83,93 65,85 68,90 71,95 68,90 

100,2 100,2 101,2 100,5 78,9 82,5 86,2 82,5 

60ï75ï65 83,63 82,23 85,30 83,72 61,01 65,85 70,55 66,47 

100,2 98,5 102,2 100,3 75,5 78,9 84,5 79,6 

60ï70ï60 83,52 81,95 83,90 83,12 63,85 66,68 69,46 66,66 

100,0 98,1 100,5 99,5 76,5 79,9 83,2 79,8 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʝʨʚʳʡ ʩʨʦʢ ʧʦʜʩʯʝʪʘ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʘ, ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʢʘʟʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ. ʆʜʥʘʢʦ, ʚ 

ʩʠʣʫ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠ ʤʝʞʜʫʨʷʜʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ʚ ʧʝʨʠʦʜ ʧʦʛʠʙʘʶʪ. ʂʨʦʤʝ 

ʪʦʛʦ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮʳ 1, ʧʦʥʠʞʝʥʥʳʝ ʧʦʨʦʛʠ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʚʳʧʘʣʦ 2,9%, 

ʧʨʠ ʪʨʝʪʴʝʤ ð 2,7% ʙʦʣʴʰʝ ʨʘʩʪʝʥʠʡ, ʯʝʤ ʧʨʠ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʭʣʦʧʯʘʪʥʠʢʘ ʪʝʩʥʦ 

ʩʚʷʟʘʥʦ ʩ ʫʨʦʚʥʝʤ ʫʚʣʘʞʥʝʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʜʦ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ 

ʫʨʦʚʝʥʴ ʫʚʣʘʞʥʝʥʠʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʙʳʚʘʝʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ, ʪʦ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʧʦ ʚʘʨʠʘʥʪʘʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ. ɼʘʣʴʥʝʡʰʝʝ ʞʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʥʦ-ʧʠʪʘʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʳʩʦʢʠʤ ʧʦʨʦʛʦʤ ʧʨʝʜʧʦʣʠʚʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ (65ï80ï65% ʅɺ), ʛʜʝ ʧʦʣʠʚʳ ʧʨʦʚʦʜʷʪʩʷ ʯʘʱʝ, ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ ʟʘʧʘʟʜʳʚʘʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʥʘ 2ï6 ʜʥʝʡ, ʘ ʚʦ 2 ʚʘʨʠʘʥʪʝ 

ʥʘ 2ï3 ʜʥʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3 ʚʘʨʠʘʥʪʦʤ (ʊʘʙʣʠʮʘ 2) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 5ï6 ʜʥʝʡ ʟʘʪʷʛʠʚʘʝʪʩʷ 
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ʩʦʟʨʝʚʘʥʠʝ ʢʦʨʦʙʦʯʝʢ.  

ɼʦ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʩʨʝʜʥʠʡ ʨʦʩʪ ʛʣʘʚʥʦʛʦ ʩʪʝʙʣʷ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʝʥ (ʊʘʙʣʠʮʘ 3) ʠ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʫʜʦʙʨʝʥʠʡ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʦʟ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ (ʜʦ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ 

ʫʜʦʙʨʝʥʠʡ). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ð ʧʦʩʣʝ ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʦʣʠʚʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ- ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʝʜʧʦʣʠʚʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ. ʊʘʢ, ʧʨʠ ʨʝʞʠʤʝ 

ʦʨʦʰʝʥʠʷ 65ï80ï65% ʅɺ ʩʨʝʜʥʠʡ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʠʣ ʥʘ ʢʦʥʪʨʦʣʝ ʙʝʟ 

ʫʜʦʙʨʝʥʠʡ 61,7 ʩʤ, ʯʪʦ ʥʘ 4,4 ʩʤ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʨʝʞʠʤʝ 60-75-65% ʅɺ ʠ ʥʘ 7,4 ʩʤ ʙʦʣʴʰʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʞʠʤʦʤ 60ï70ï60% ʅɺ ʧʨʠ ʚʥʝʩʝʥʠʠ N100P100K50 ð 69,7 ʩʤ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 6,0 ʠ 10,0 ʩʤ ʙʦʣʴʰʝ), ʧʨʠ N150P150K100 ð 73,7ʩʤ (ʥʘ 6,4 ʩʤ ʠ 10,4 ʩʤ 

ʙʦʣʴʰʝ), ʧʨʠ N200P200K150 ð 78,0 ʩʤ (ʥʘ 6,7 ʩʤ ʠ 11,7 ʩʤ ʙʦʣʴʰʝ), ʧʨʠ N250P250K150 ð 76 ʩʤ 

(ʥʘ 6,0 ʩʤ ʠ 12 ʩʤ ʙʦʣʴʰʝ). 
 

ʊʘʙʣʠʮʘ 2 

ɼɸʊɸ ɺʉʊʋʇʃɽʅʀʗ ʌɸɿ ʈɸɿɺʀʊʀʗ ʍʃʆʇʏɸʊʅʀʂɸ 
 

ɻʦʜʳ ʈʝʞʠʤ 

ʦʨʦʰʝʥʠʷ 

ʉʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟ ʨʘʟʚʠʪʠʷ ʭʣʦʧʯʘʪʥʠʢʘ 

ʇʦʩʝʚ ɺʩʭʦʜʳ ɹʫʪʦʥʠʟʘʮʠʷ ʎʚʝʪʝʥʠʝ-

ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʝ 

ʉʦʟʨʝʚʘʥʠʝ 

2018 65ï80ï65 

60ï75ï65 

60ï70ï60 

25.04 10.05 12.06 

12.06 

11.06 

07.07 

05.07 

03.07 

26.08 

23.08 

21.08 

2019 65ï80ï65 

60ï75ï65 

60ï70ï60 

26.04 10.05 15.06 

15.06 

14.06 

11.07 

09.07 

07.07 

29.08 

23.08 

21.08 

2020 65ï80ï65 

60ï75ï65 

60ï70ï60 

26.04 11.05 13.06 

13.06 

12.06 

11.07 

08.07 

05.07 

28.08 

25.08 

22.08 
 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ 

ʫʚʣʘʞʥʝʥʠʷ, ʘ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʫʚʣʘʞʥʝʥʠʷ ð ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʫʚʣʘʞʥʝʥʠʷ ʚʥʝʩʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʙʦʣʝʝ ʯʝʤ N200P200K150 ʟʘʜʝʨʞʠʚʘʣʦ ʨʦʩʪ ʨʘʩʪʝʥʠʡ. ɽʩʣʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʚʤʝʩʪʥʳʝ ʜʝʡʩʪʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʦʩʪʘ ð 78 ʩʤ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʨʠ ʨʝʞʠʤʝ ʦʨʦʰʝʥʠʷ 65ï80ï65% ʅɺ ʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʠʟ ʨʘʩʯʝʪʘ N200P200K150. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʧʨʦʩʘ ʜʠʥʘʤʠʢʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʨʦʩʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦ 

ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ (ʊʘʙʣʠʮʘ 4). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 4, ʨʘʩʪʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ 

ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʧʝʨʠʦʜ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ 

ʦʮʝʥʠʚʘʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚʳʩʦʪʦʡ ʩʪʝʙʣʷ, ʩʢʦʣʴʢʦ ʨʘʟʚʠʪʠʝʤ ʧʣʦʜʦʚʳʭ ʚʝʪʚʝʡ, ʢʦʪʦʨʳʝ 

ʠʛʨʘʶʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ. ʋʯʝʪ ʧʣʦʜʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ 

ʥʘ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʩʷ ʧʝʨʝʜ ʩʙʦʨʦʤ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ 

ʤʦʥʦʧʦʜʠʘʣʴʥʳʭ ʠ ʩʠʤʧʦʜʠʘʣʴʥʳʭ ʚʝʪʚʝʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 
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ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʨʦʙʦʯʝʢ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ. 
 

ʊʘʙʣʠʮʘ 3 

ʉʈɽɼʅʀʁ ʈʆʉʊ ʍʃʆʇʏɸʊʅʀʂɸ ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʈɽɾʀʄɸʍ ʆʈʆʐɽʅʀʗ  

ʀ ʋʈʆɺʅʗʍ ʄʀʅɽʈɸʃʔʅʆɻʆ ʇʀʊɸʅʀʗ 
 

ʈʝʞʠʤ 

ʦʨʦʰʝʥʠʷ, 

% ʅɺ 

ʌʦʥʳ 

ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ 

ʉʨʝʜʥʠʡ ʨʦʩʪ ʭʣʦʧʯʘʪʥʠʢʘ 

ʇʝʨʝʜ ʬʘʟʦʡ 

ʙʫʪʦʥʠʟʘʮʠʠ 

ɺ ʬʘʟʫ 

ʙʫʪʦʥʠʟʘʮʠʠ 

ɺ ʥʘʯʘʣʝ 

ʮʚʝʪʝʥʠʷ 

ɺ ʬʘʟʫ 

ʮʚʝʪʝʥʠʷ 

ʇʝʨʝʜ 

ʯʝʢʘʥʢʦʡ 

65ï80ï65 ɹʝʟ ʫʜʦʙʨʝʥʠʡ 

N100P100K50 

N150P150K100 

N200P200K150 

N250P250K200 

15,0 

17,0 

18,3 

20,7 

23,0 

19,3 

23,0 

24,7 

26,3 

27,0 

45,0 

50,7 

53,0 

55,7 

57,0 

55,7 

63,3 

67,0 

70,7 

66,0 

61,7 

69,7 

73,7 

78,0 

76,0 

60ï75ï65 ɹʝʟ ʫʜʦʙʨʝʥʠʡ 

N100P100K50 

N150P150K100 

N200P200K150 

N250P250K200 

14,7 

16,7 

18,0 

19,3 

22,0 

18,0 

20,7 

22,7 

24,7 

26,0 

42,3 

46,7 

50,0 

53,0 

54,0 

52,0 

58,0 

61,7 

65,3 

62,0 

57,3 

63,7 

67,3 

71,3 

70,0 

60ï70ï60 ɹʝʟ ʫʜʦʙʨʝʥʠʡ 

N100P100K50 

N150P150K100 

N200P200K150 

N250P250K200 

14,0 

16,3 

18,0 

18,7 

23,0 

17,3 

20,0 

22,7 

24,3 

27,0 

40,0 

42,7 

44,7 

48,0 

52,0 

49,7 

54,3 

57,0 

61,0 

59,0 

54,3 

59,7 

63,3 

66,3 

64,0 
 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʠʣʠ ʜʦʟʳ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʠʜʝʥʪʠʯʝʥ. ʂʘʢ ʧʦʚʳʰʝʥʥʳʝ ʧʦʨʦʛʠ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʪʘʢ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʟʳ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ (ʥʝ ʙʦʣʝʝ N N200P200K150) ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʚʝʪʚʝʡ, ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʨʦʙʦʯʝʢ ʥʘ ʨʘʩʪʝʥʠʷʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʫʨʦʞʘʷ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠ 

ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ. 

ʈʘʟʚʠʪʠʝ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ 

ʨʘʟʚʠʪʠʝʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʢʦʧʣʝʥʠʝ ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ ʠ ʛʣʫʙʠʥʘ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʦʨʥʝʡ ʟʘʚʠʩʠʪ ʦʪ ʚʦʜʥʦ-ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʦʪʢʘʧʳʚʘʣʠʩʴ 

ʩʪʝʨʞʥʝʚʳʝ ʠ ʙʦʢʦʚʳʝ ʢʦʨʥʠ ʪʨʝʭ ʪʠʧʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʛʣʫʙʠʥʘ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʪʝʨʞʥʝʚʳʭ ʢʦʨʥʝʡ. ʆʪʙʠʨʘʣʠʩʴ ʪʘʢʞʝ ʦʙʨʘʟʮʳ ʤʦʥʦʣʠʪʘʤʠ, 

ʧʨʦʩʠʪʠʨʦʚʘʣʠʩʴ ʠ ʚʳʩʫʰʠʚʘʣʠʩʴ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʦʩʣʝ ʯʝʛʦ ʚʟʚʝʰʠʚʘʣʠʩʴ 

ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ. 

ʇʦʩʣʦʡʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ ʚ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʝ ʟʘʚʠʩʠʪ ʦʪ 

ʚʦʜʥʦʛʦ ʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ. ʉʦ ʩʥʠʞʝʥʠʝʤ ʧʦʨʦʛʘ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʪʝʨʞʥʝʚʳʭ ʢʦʨʥʝʡ ʧʦ ʚʝʨʪʠʢʘʣʠ ʚ ʛʣʫʙʴ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʦʨʥʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 

ʚ ʩʣʦʝ ʧʦʯʚʳ 0ï60 ʩʤ, ʧʦʨʷʜʢʘ 98% ʚ ʧʝʨʚʦʤ, ʚʦ ʚʪʦʨʦʤ 92% ʠ 86% ʚ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʘʭ 

ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʠʪʴ ʛʣʫʙʠʥʫ ʨʘʩʯʝʪʥʦʛʦ ʩʣʦʷ 

ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʪʷʞʝʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʦʯʚʘʭ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʣʠʚʥʦʡ ʥʦʨʤʳ, ʪ. ʝ ʥʘ 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʘʩʦʣʝʥʠʶ ʪʷʞʝʣʳʭ ʧʦʯʚʘʭ ʨʘʩʯʝʪʥʳʝ ʩʣʦʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 0,5 ʤ ʜʦ 

ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʠ 0,8 ʤ ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ.  
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ʊʘʙʣʠʮʘ 4 

ʇʆʂɸɿɸʊɽʃʀ ʇʈʀʈʆʉʊɸ ʍʃʆʇʏɸʊʅʀʂɸ ʇʆ ʌɸɿɸʄ ʈɸɿɺʀʊʀʗ 

ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʘ 

ʇʨʠʨʦʩʪ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ, ʩʤ/ʩʫʪ 

2018 2019 2020 ʉʨʝʜʥʝʝ 
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ʩ
ʭ
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ʦ
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ʪ
ʦ
ʥ
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ɺ
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ʝ
ʨ
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ʦ
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ʙ
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ʪ
ʦ
ʥ
ʠ
ʟ

 

ʆ
ʪ
 

ʮ
ʚ
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ʪ
ʝ
ʥ
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ʷ
 

ʜ
ʦ
 
ʯ
ʝ
ʢ
ʘ
ʥ
ʢ
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1 0,36 0,91 0,90 0,35 0,84 0,73 0,42 0,88 0,76 0,38 0,88 0,80 

2 0,44 1,00 1,05 0,38 0,95 0,82 0,46 1,00 0,86 0,43 0,98 0,91 

3 0,46 1,03 1,15 0,40 0,97 0,91 0,51 1,03 0,91 0,46 1,01 0,99 

4 0,54 1,00 1,35 0,45 1,00 0,96 0,56 1,09 0,91 0,52 1,03 1,07 

5 ð ð ð ð ð ð 0,56 1,00 0,91 0,56 1,00 0,91 

ʉʨʝʜʥʝʝ 0,45 0,98 1,12 0,40 0,94 0,86 0,50 0,99 0,87 0,45 0,97 0,95 

6 0,33 0,88 0,85 0,35 0,76 0,59 0,42 0,79 0,71 0,37 0,81 0,72 

7 0,39 1,00 0,85 0,40 0,76 0,77 0,46 0,88 0,81 0,42 0,88 0,81 

8 0,44 1,00 0,90 0,43 0,84 0,82 0,43 0,97 0,76 0,45 0,94 0,83 

9 0,49 1,00 1,05 0,45 0,92 0,82 0,51 1,03 0,76 0,58 0,98 0,88 

10 ð ð ð ð ð ð 0,54 0,94 0,76 0,54 0,94 0,76 

ʉʨʝʜʥʝʝ 0,41 0,97 0,92 0,41 0,82 0,75 0,48 0,92 0,76 0,43 0,90 0,88 

11 0,33 0,78 0,85 0,33 0,72 0,59 0,39 0,79 0,68 0,35 0,76 0,97 

12 0,39 0,75 1,15 0,38 0,73 0,59 0,46 0,82 0,71 0,41 0,77 0,82 

13 0,44 0,72 1,20 0,40 0,78 0,73 0,51 0,82 0,76 0,45 0,77 0,90 

14 0,46 0,81 1,20 0,40 0,84 0,77 0,54 0,91 0,67 0,47 0,85 0,88 

15 ð ð ð ð ð ð 0,56 0,85 0,54 0,56 0,85 0,57 
 

ʀʪʘʢ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʚʦʟʤʦʞʥʦ ʢʘʢ ʧʨʠ 

ʧʦʤʦʱʠ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʛʦ, ʪʘʢ ʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʦʚ ʧʦʯʚʳ, ʪ.ʝ. ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʚʠʪʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʚʦʜʥʦ-

ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 
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ʧʦʧʫʣʷʮʠʡ ʧʷʪʠ ʚʠʜʦʚ ʨʦʜʘ Aegilops L. ʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʦʣʣʝʢʮʠʷ ʤʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʚʠʜʦʚ-ʩʦʨʦʜʠʯʝʡ ʧʰʝʥʠʮʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʨʝʩʫʨʩ ʜʣʷ 

ʦʙʦʛʘʱʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʧʰʝʥʠʮʳ.  

 

Abstract. The article presents the results of expeditionary surveys to collect local 

populations of species-related wheat (Aegilops L.) from various agroecological zones of 

Samarkand and Kitab districts of Samarkand and Kashkadarya regions of Uzbekistan. 140 

samples of seeds of local populations of five species of the genus Aegilops L. were collected 

and a collection of local populations of species-relatives of wheat was formed, which is a 

unique genetic resource for enriching the wheat gene pool. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨ,r ʫʨʦʞʘʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ. 

 

Keywords: wheat, grain crops, harvest, crops. 

 

ʇʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, 

ʢʦʪʦʨʳʝ ʚʳʨʘʱʠʚʘʶʪ ʚ ʨʘʟʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʢʘʢ ʥʘ ʦʨʦʰʘʝʤʳʭ, ʪʘʢ ʠ 

ʥʘ ʙʦʛʘʨʥʳʭ ʟʝʤʣʷʭ [1, 2]. ɽʝ ʜʦʣʷ ʚ ʦʙʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʘ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʥʦ 

ʫʭʫʜʰʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʢʘʯʝʩʪʚʝʥʥʦʤʫ, ʩʦʩʪʘʚʫ, ʩʥʠʞʘʣʘʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʠʣʴʥʦʡ ʠ ʮʝʥʥʦʡ ʧʰʝʥʠʮʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʰʝʥʠʯʥʦʡ 

ʤʫʢʠ [3, 4]. ɺ ʫʣʫʯʰʝʥʠʠ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʠ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ [5]. 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ 
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ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩʘʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ, 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʣʠʤʠʪʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʩʝʣʝʢʮʠʠ [6]. ʅʝʠʩʯʝʨʧʘʝʤʳʡ ʨʝʟʝʨʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʵʪʦʡ ʛʣʘʚʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʟʝʤʥʦʛʦ ʰʘʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʛʝʥʦʬʦʥʜ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʦʜʩʪʚʝʥʥʳʭ ʤʷʛʢʦʡ ʧʰʝʥʠʮʝ ʚʠʜʦʚ ʠ ʨʦʜʦʚ [7ï13]. 

ɺʠʜʳ ð ʩʦʨʦʜʠʯʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ð ɻ ʪʦ ʚʠʜʳ ʵʚʦʣʶʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠ 

ʙʣʠʟʢʠʝ ʢ ʢʫʣʴʪʫʨʥʳʤ ʨʘʩʪʝʥʠʷʤ, ʚʭʦʜʷʱʠʝ ʚ ʦʜʠʥ ʨʦʜ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ ʩ 

ʚʚʝʜʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʠʦʪʠʯʝʩʢʠʤ- ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʘʤ, ʜʝʬʠʮʠʪʫ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʵʬʬʝʢʪʠʚʥʳʡ ʬʦʪʦʩʠʥʪʝʟ ʠ ʜʨ. [14, 15]. ʉʨʝʜʠ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʩʦʨʦʜʠʯʝʡ ʧʰʝʥʠʮʳ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʦʜ Aegilops L. ʢʦʪʦʨʳʡ 

ʦʙʣʘʜʘʝʪ ʩʦʣʠʜʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʣʫʯʰʝʥʠʷ ʧʰʝʥʠʮʳ ʠʟ-ʟʘ ʝʛʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ [16]. 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʜʠʢʦʨʘʩʪʫʱʠʝ ʩʦʨʦʜʠʯʠ ʧʰʝʥʠʮʳ, ʤʝʩʪʥʳʝ ʚʠʜʳ ʨʦʜʘ Aegilops L. 

ʩʦʩʪʘʚʣʷʝʪ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʢʦʣʣʝʢʮʠʷʭ ʤʘʣʳʤ ʦʙʲʝʤʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʧʦʣʝʟʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Aegilops L. ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʰʝʥʠʮʳ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʩʙʦʨ ʩʝʤʷʥ ʤʝʩʪʥʳʭ ʚʠʜʦʚ 

ʨʦʜʘ Aegilops L. ʚ ʧʨʝʜʝʣʘʭ ʥʝʢʦʪʦʨʳʭ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʠ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʝ ʤʘʨʰʨʫʪʥʦ-ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʡ 

ʵʢʩʧʝʜʠʮʠʠ 2021 ʛ. ʉʙʦʨ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʨʫʢʦʚʦʜʩʪʚʫ ɺʅʀʀʈ 

ʠʤ. ʅ. ʀ. ɺʘʚʠʣʦʚʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Aegilops L. ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʘʥʜʠʣʷʥ 

ʠ ɹʝʥʜʞʘʤʠʥ ʠ ʜʨ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʩʙʦʨʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ-ʩʦʨʦʜʠʯʝʡ ʧʰʝʥʠʮʳ, ʠʭ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʝ ʨʘʟʤʥʦʞʝʥʠʷ ʚ 2021 ʛ. ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʩʙʦʨʳ 

ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Aegilops L. ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʥʝʢʦʪʦʨʳʭ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʨʘʡʦʥʦʚ 

ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʘʨʰʨʫʪʥʦ-ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ (ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ʋʨʛʫʪʩʢʠʡ) ʠ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ (ʂʠʪʘʙʩʢʠʡ) ʦʙʣʘʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʟʦʥ 

ʜʠʢʦʨʘʩʪʫʱʠʝ ʩʦʨʦʜʠʯʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 5 ʚʠʜʘʤʠ ʨʦʜʘ: Aegilops cylindrica Host, A. tauschii 

Coss., A. triuncialis L., A. crassa Boiss., A. juvenalis (Thell.) Eig (ʊʘʙʣʠʮʘ 1, ʈʠʩʫʥʦʢ 1).  

ʆʙʩʣʝʜʦʚʘʥʠʝʤ ʙʳʣʠ ʦʭʚʘʯʝʥʳ 20 ʤʝʩʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʝʩʪʥʳʭ ʚʠʜʦʚ 

ʨʦʜʘ Aegilops L. ʚ ʧʨʝʜʝʣʘʭ ʪʨʝʭ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʜʚʫʭ ʦʙʣʘʩʪʝʡ: ʉʘʤʘʨʢʘʥʜʩʢʦʡ 

ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ. 
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ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʠ ʋʨʛʫʪʩʢʠʡ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʝ ʨʘʡʦʥʳ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʝʩʪʥʦʡ ʬʣʦʨʳ ʉʘʤʘʨʢʘʥʜʩʢʠʭ ʠ ʋʨʛʫʪʩʢʠʭ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʨʘʡʦʥʦʚ 

ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ 2 ʵʢʩʧʝʜʠʮʠʠ (2021 ʛ.). ʕʢʩʧʝʜʠʮʠʷʤʠ ʙʳʣʠ 

ʦʭʚʘʯʝʥʳ ʩʪʝʧʥʳʝ ʠ ʧʨʝʜʛʦʨʥʳʝ ʟʦʥʳ ʩ. ɸʛʘʣʳʢ ʠ ʩ. ɸʢʙʫʨʷ. ʉʙʦʨ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʩʦʨʦʜʠʯʝʡ ʧʰʝʥʠʮʳ ʙʳʣ ʧʨʠʫʨʦʯʝʥ ʢ ʩʪʝʧʥʳʤ ʠ ʧʨʝʜʛʦʨʥʳʤ ʟʦʥʘʤ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʠʢʦʨʘʩʪʫʱʠʭ ʩʦʨʦʜʠʯʝʡ ʧʰʝʥʠʮʳ ʦʪʤʝʯʝʥʦ ʚ 

ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʨʘʡʦʥʦʚ ʵʢʩʧʝʜʠʮʠʷʤʠ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʳ 8 ʧʦʧʫʣʷʮʠʡ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʩʦʨʦʜʠʯʝʡ ʧʰʝʥʠʮʳ ʠ ʩʦʙʨʘʥʦ 60 ʦʙʨʘʟʮʘ ʩʝʤʷʥ 3 ʚʠʜʦʚ: Aegilops 

cylindrica Host ð 21 ʦʙʨʘʟʝʮ, A. tauschii Coss. ð 12 ʦʙʨʘʟʮʦʚ, A. triuncialis L. ð 27 

ʦʙʨʘʟʮʦʚ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 1 

ʄɽʉʊɸ ʉɹʆʈɸ ʄɽʉʊʅʓʍ ʆɹʈɸɿʎʆɺ ɺʀɼɸ Aegilops L.  
 

ɺʠʜ ʄʝʩʪʦ ʩʙʦʨʘ ɺʳʩʦ-

ʪʘ, h 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ 

ɺʳʩʦʪʥʳʡ 

ʧʨʝʜʝʣ 

ʨʘʩʧʨʦʩ-

ʪʨʘʥʝʥʠʷ 

ʌʝʥʦʪʠʧ 
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ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʦʙʣʘʩʪʴ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʨʘʡʦʥ 

ʉʨʝʜʥʠʡ ɸʛʘʣʳʢ 870 39Á55'04.76" 

66Á89'66.49" 

750-870 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ  

ɸʢʙʫʨʷ  850 39Á51'22.79" 

66Á88'62.89" 

770-860 ʂʦʣʦʩʴʷ ʞʝʣʪʦʚʘʪʦ-

ʟʝʣʝʥʳʝ 

ʋʨʛʫʪʩʢʠʡ ʨʘʡʦʥ 

ʊʝʨʩʘʢ  1121 39Á36'92.53" 

66Á94'38.18" 

970-1120 ʂʦʣʦʩʴʷ ʞʝʣʪʦʚʘʪʦ-

ʟʝʣʝʥʳʝ 

ɸʤʘʥʢʫʪʘʥ 1320 39Á18'24.29" 

66Á55'49.11" 

1265-1320 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ  

ʇʝʨʝʚʘʣ ʊʘʭʪʘʢʘʨʘʯʘ 1650 39Á28'48.88" 

65Á82'25.25" 

1485-1650 ʂʦʣʦʩʴʷ ʞʝʣʪʦʚʘʪʘ 

ʬʠʦʣʝʪʦʚʘʷ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʠʡ ʦʙʣʘʩʪʴ, ʂʠʪʘʙʩʢʠʡ ʨʘʡʦʥ 

ʂʘʡʥʘʨ  825 39Á18'56.28" 

66Á85'32.80" 

795-855  

ɺʘʨʛʘʥʟʘ  855 39Á19'72.08" 

66Á98'36.83" 

765-855 ʂʦʣʦʩʴʷ ʞʝʣʪʦ-

ʟʝʣʝʥʦʚʘʪʳʝ 

ʍʘʟʨʘʪʠ ɹʘʰʠʨ 874 39Á23'38.40" 

67Á03'65.46" 

790-874 ʂʦʣʦʩʴʷ ʞʝʣʪʦ-

ʟʝʣʝʥʦʚʘʪʳʝ 

ʈʫʩʢʳʰʣʘʢ  720 39Á09'13.71" 

66Á53'12.62" 

690-720 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ 

ʂʠʪʘʙ  770 39Á19'65.25" 

66Á90'68.54" 

740-770 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ 

ʇʘʥʞʠ  719 39Á14'80.68" 

66Á96'07.64" 

695-720 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ 

ʂʘʨʘʙʫʣʘʢ  733 39Á16'22.07" 

66Á98'77.85" 

680-735 ʂʦʣʦʩʴʷ ʢʦʨʠʯʥʝʚʦ-

ʬʠʦʣʝʪʦʚʳʝ 

ʂʫʢʪʘʰ  914 39Á17'71.26" 

67Á07'55.20" 

855-915 ʂʦʣʦʩʴʷ ʟʝʣʝʥʦʚʘʪʳʝ 

ʆʙʠʢʘʥʜʘ  850 39Á16'82.24" 

67Á12'5478" 

825-910 ʂʦʣʦʩʴʷ ʞʝʣʪʦʚʘʪʘ-

ʢʦʨʠʯʥʝʚʳʝ 

ɼʞʘʚʟ 1225 39Á11'46.08" 

67Á16'83.92" 

1095-1225 ʂʦʣʦʩʴʷ ʞʝʣʪʦ-ʩʝʨʳʝ 

ʂʠʪʘʙʩʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʟʘʧʦʚʝʜʥʠʢ 

1374 39Á11'23.74" 

67Á17'35.27" 

1250-1395 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ 
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ɺʠʜ ʄʝʩʪʦ ʩʙʦʨʘ ɺʳʩʦ-

ʪʘ, h 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ 

ɺʳʩʦʪʥʳʡ 

ʧʨʝʜʝʣ 

ʨʘʩʧʨʦʩ-

ʪʨʘʥʝʥʠʷ 
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ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʦʙʣʘʩʪʴ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʨʘʡʦʥ 

ʉʨʝʜʥʠʡ ɸʛʘʣʳʢ 870 39Á55'04.76" 

66Á89'66.49" 

750-870 ʂʦʣʦʩʴʷ ʪʝʤʥʦ-

ʟʝʣʝʥʳʝ 

ʋʨʛʫʪʩʢʠʡ ʨʘʡʦʥ 

ʊʝʨʩʘʢ  1121 39Á36'92.53" 

66Á94'38.18" 

970-1120 ʂʦʣʦʩʴʷ ʙʦʣʦʪʥʦʛʦ-

ʩʚʝʪʘ 

ʂʳʟʠʣʙʘʰ 1025 39Á23'17.03" 

67Á00'19.37" 

955-1025 ʂʦʣʦʩʴʷ ʟʝʣʝʥʳʝ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʠʡ ʦʙʣʘʩʪʴ, ʂʠʪʘʙʩʢʠʡ ʨʘʡʦʥ 

ʇʘʥʞʠ 719 39Á14'80.68" 

66Á96'07.64" 

675-720 ʂʦʣʦʩʴʷ ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʝ 

ʂʘʨʘʙʫʣʘʢ 733 39Á16'22.07" 

66Á98'77.85" 

655-735 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ ʩ 

ʬʠʦʣʝʪʦʚʳʤ ʦʪʪʝʥʢʦʤ 

ɼʞʘʚʟ 1225 39Á11'46.08" 

67Á16'83.92" 

1100-1225 ʂʦʣʦʩʴʷ ʪʝʤʥʦ-

ʟʝʣʝʥʳʝ 

ʂʠʪʘʙʩʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʟʘʧʦʚʝʜʥʠʢ 

1374 39Á11'23.74" 

67Á17'35.27" 

1250-1395 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ 
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. ʂʘʰʢʘʜʘʨʴʠʥʩʢʠʡ ʦʙʣʘʩʪʴ, ʂʠʪʘʙʩʢʠʡ ʨʘʡʦʥ 

ʇʘʥʞʠ 719 39Á14'80.68" 

66Á96'07.64" 

700-850 ʂʦʣʦʩʴʷ ʢʦʨʠʯʥʝʚʳʝ 
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ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʦʙʣʘʩʪʴ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʨʘʡʦʥ 

ʉʨʝʜʥʠʡ ɸʛʘʣʳʢ 870 39Á55'04.76" 

66Á89'66.49" 

750-870 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ 

ʋʨʛʫʪʩʢʠʡ ʨʘʡʦʥ 

ʊʝʨʩʘʢ 1121 39Á36'92.53" 

66Á94'38.18" 

970-1120 ʂʦʣʦʩʴʷ ʞʝʣʪʦʚʘʪʦ-

ʬʠʦʣʝʪʦʚʳʝ 

ʂʳʟʠʣʙʘʰ 1025 39Á23'17.03" 

67Á00'19.37" 

955-1025 ʂʦʣʦʩʴʷ ʞʝʣʪʦʚʘʪʦ-

ʬʠʦʣʝʪʦʚʳʝ 

ɸʤʘʥʢʫʪʘʥ 1320 39Á18'24.29" 

66Á55'49.11" 

1265-1320 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ 

ʇʝʨʝʚʘʣ ʊʘʭʪʘʢʘʨʘʯʘ 1650 39Á28'48.88" 

65Á82'25.25" 

1485-1650 ʂʦʣʦʩʴʷ ʞʝʣʪʦʚʘʪʦ-

ʟʝʣʝʥʳʝ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʠʡ ʦʙʣʘʩʪʴ, ʂʠʪʘʙʩʢʠʡ ʨʘʡʦʥ 

ɺʘʨʛʘʥʟʘ 824 39Á18'79.64" 

66Á95'03.71" 

745-825 ʂʦʣʦʩʴʷ ʞʝʣʪʳʝ 

ʍʘʟʨʘʪʠ ɹʘʰʠʨ 948 39Á25'45.83" 

67Á08'09.80" 

820-950 ʂʦʣʦʩʴʷ ʩʚʝʪʣʦ-

ʬʠʦʣʝʪʦʚʳʝ 

ʇʘʥʞʠ 719 39Á14'80.68" 

66Á96'07.64" 

680-720 ʂʦʣʦʩʴʷ ʞʝʣʪʦ-

ʬʠʦʣʝʪʦʚʳʝ 

ʂʘʨʘʙʫʣʘʢ 733 39Á16'22.07" 

66Á98'77.85" 

695-720 ʂʦʣʦʩʴʷ ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʝ 

ɼʞʘʚʟ 1225 39Á11'46.08" 

67Á16'83.92" 

1095-1225 ʂʦʣʦʩʴʷ ʞʝʣʪʦ-

ʤʦʟʘʠʯʥʳʝ 

ʂʠʪʘʙʩʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʟʘʧʦʚʝʜʥʠʢ 

1374 39Á11'23.74" 

67Á17'35.27" 

1280-1390 ʂʦʣʦʩʴʷ ʬʠʦʣʝʪʦʚʦʛʦ 

ʦʪʪʝʥʢʘ 
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 ʂʘʰʢʘʜʘʨʴʠʥʩʢʠʡ ʦʙʣʘʩʪʴ, ʂʠʪʘʙʩʢʠʡ ʨʘʡʦʥ 

ʍʘʟʨʘʪʠ ɹʘʰʠʨ 948 39Á25'45.83" 

67Á08'09.80" 

855-950 ʂʦʣʦʩʴʷ ʪʝʤʥʦ-

ʞʝʣʪʳʝ 
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ɿʘ ʧʝʨʠʦʜ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʧʨʝʜʝʣʘʭ ʩ. ɸʛʘʣʳʢ ʩʙʦʨʳ ʦʙʨʘʟʮʦʚ ʩʝʤʷʥ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʦʚʝʜʝʥʳ ʚ ʧʨʝʜʛʦʨʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʤʝʩʪʘʤʠ ʚʩʪʨʝʯʘʣʠʩʴ ʮʝʣʳʝ ʟʘʨʦʩʣʠ ʫʢʘʟʘʥʥʳʭ ʪʨʝʭ 

ʚʠʜʦʚ Aegilops L. ʇʨʠ ʵʪʦʤ ʩʙʦʨʳ A. cylindrica Host ʚ ʧʨʝʜʝʣʘʭ ʩ. ɸʢʙʫʨʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 

ʚʳʩʦʪʝ ʦʪ 620 ʜʦ 1100 ʤ ʥʘʜ ʫʨ. ʤ, A. tauschii Coss. ð ʦʪ 460 ʜʦ 920 ʤ ʥʘʜ ʫʨ. ʤ, A. 

triuncialis L. ð ʦʪ 440 ʜʦ 1000 ʤ ʥʘʜ ʫʨ. ʤ. 

 

ʊʘʙʣʠʮʘ 2 

ʂʆʃʀʏɽʉʊɺʆ ʄɽʉʊʅʓʍ ʆɹʈɸɿʎʆɺ Aegilops L. 
 

ɺʠʜ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʦʙʣʘʩʪʠ ʀʪʦʛʦ 

ʉʘʤʘʨʢʘʥʜʩʢʘʷ ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ 

Aegilops cylindrica Host 21 27 48 

A. tauschii Coss. 12 17 29 

A. triuncialis L. 27 34 61 

A. crassa Boiss.  1 1 

A. juvenalis (Thell.) Eig  1 1 

ʀʪʦʛʦ  60 80 140 
 

 
 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʤʘʨʰʨʫʪʥʦ-ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ 

ʨʘʡʦʥʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʩʙʦʨʫ ʦʙʨʘʟʮʘ ʩʝʤʷʥ ʤʝʩʪʥʳʭ 

ʚʠʜʦʚ ʨʦʜʘ Aegilops L. ʅʘ ʢʘʨʪʝ ʤʝʩʪʘ ʩʙʦʨʘ ʦʙʨʘʟʮʘ ʩʝʤʷʥ ʦʙʦʟʥʘʯʝʥʳ ʮʠʬʨʘʤʠ 

 

ʂʠʪʘʙʩʢʠʡ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʡ ʨʘʡʦʥ 

ɺ ʧʨʝʜʝʣʘʭ ʂʠʪʘʙʩʢʦʛʦ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʢʦʣʣʝʢʮʠʷ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Aegilops L., ʩʚʷʟʘʥʥʳʭ ʩ 
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ʨʘʟʣʠʯʥʳʤ ʣʘʥʜʰʘʬʪʦʤ ʠ ʚʳʩʦʪʥʳʤʠ ʟʦʥʘʤʠ (ʊʘʙʣʠʮʘ 1). ʉʙʦʨ ʦʙʨʘʟʮʦʚ ʩʝʤʷʥ ʙʳʣ 

ʚʳʧʦʣʥʝʥ ʥʘ ʫʯʘʩʪʢʘʭ (ʩʘʡʪʘʭ) ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ: ʂʘʡʥʘʨ, ɺʘʨʛʘʥʟʘ, 

ʍʘʟʨʘʪʠ ɹʘʰʠʨ ʈʫʩʢʠʰʣʘʢ, ʂʠʪʘʙ, ʇʘʥʞʠ, ʂʘʨʘʙʫʣʘʢ, ʂʫʢʪʘʰ, ʆʙʠʢʘʥʜʘ, ɼʞʘʚʟ, 

ʂʠʪʘʙʩʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ. ɺʘʨʛʘʥʟʘ ʦʪʣʠʯʘʝʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʚʦʝʡ ʜʠʢʦʡ ʬʣʦʨʳ, ʯʪʦ ʩʪʨʦʛʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Aegilops L. 

ʆʩʦʙʳʡ ʭʘʨʘʢʪʝʨ ʧʨʠʩʫʱ ʨʝʣʴʝʬʫ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ɺʘʨʛʘʥʟʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʢʘʣʠʩʪʳʡ ʤʘʩʩʠʚ ʩ ʧʨʠʯʫʜʣʠʚʳʤʠ ʬʦʨʤʘʤʠ ʛʨʘʥʠʪʦʤ. ɺ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʩ. ɺʘʨʛʘʥʟʘ ʛʦʩʧʦʜʩʪʚʫʶʪ ʨʘʟʥʦʪʨʘʚʥʦ-ʧʦʣʳʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʤʝʩʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ in-situ ʨʘʟʥʳʭ 

ʚʠʜʦʚ ʨʦʜʘ Aegilops L. ɺ ʥʘʰʝʡ ʢʦʣʣʝʢʮʠʠ ʠʟ ʜʘʥʥʦʛʦ ʤʝʩʪʦ ʩʦʙʨʘʥʳ ʩʝʤʝʥʘ 5 ʚʠʜʦʚ ʨʦʜʘ 

Aegilops L.: A. cylindrica Host, A. tauschii Coss., A. triuncialis L., A. crassa Boiss., A. juvenalis 

(Thell.) Eig. ɺ ʧʨʝʜʝʣʘʭ ʂʠʪʘʙʩʢʦʛʦ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʛʦ ʨʘʡʦʥʘ, ʤʘʨʰʨʫʪʦʤ ʙʳʣʦ ʦʭʚʘʯʝʥʦ 9 

ʤʝʩʪ (ʧʫʥʢʪʦʚ) ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Aegilops L. ʠ ʩʦʙʨʘʥʦ 80 

ʦʙʨʘʟʮʘ ʩʝʤʷʥ ʥʘ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʤ): A. cylindrica Host ð 825ï1225, 

A. triuncialis L. ð 850ï1200, A. crassa Boiss. ð 719, A. juvenalis (Thell.) Eig. ð 848, ʯʪʦ, 

ʝʩʪʝʩʪʚʝʥʥʦ ʩʢʘʟʘʣʘʩʴ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʠ ʮʝʥʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʵʪʦʛʦ 

ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʛʦ ʨʘʡʦʥʘ. 

 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Aegilops L.  

ʩʦʙʨʘʥʥʳʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ɺ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʦʩʥʦʚʥʦʤ, ʚʩʪʨʝʯʘʝʪʩʷ ʯʝʪʳʨʠ 

ʚʠʜʘ ʨʦʜʘ Aegilops L. ʕʪʠ ʚʠʜʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʙʦʪʘʥʠʢʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʘʨʝʘʣʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʆʪʩʶʜʘ ʩʙʦʨ ʢʦʣʣʝʢʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʚʠʜʘ, ʙʝʟʫʩʣʦʚʥʦ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ.  

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʋʟʙʝʢʠʩʪʘʥʘ ʩ ʝʛʦ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʨʷʜʦʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ (ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʝʨʝʧʘʜʳ, 

ʚʳʩʦʪʥʳʝ ʧʝʨʝʜʝʣʳ, ʟʘʩʫʰʣʠʚʦʩʪʴ, ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʫʥʠʢʘʣʴʥʳʭ ʚʠʜʦʚ Aegilops L. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʙʠʦʪʠʧʳ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʜʥʠ ʚʠʜʳ ʧʨʠʩʧʦʩʘʙʣʠʚʘʣʠʩʴ ʢ ʞʘʨʢʠʤ ʠ 

ʟʘʩʦʣʝʥʥʳʤ ʤʝʩʪʘʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʜʨʫʛʠʝ ð ʢ ʤʝʩʪʘʤ ʩ ʫʤʝʨʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. 

  

ʕʛʠʣʦʧʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ð Aegilops cylindrica Host 

ʉʪʝʙʣʠ 20ï25 ʠ 70 ʩʤ ʚʳʩʦʪʳ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʢʦʣʝʥʯʘʪʦ-ʠʟʦʛʥʫʪʳʝ. ʃʠʩʪʴʷ ʧʣʦʩʢʠʝ, ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ ʰʝʨʦʭʦʚʘʪʳʝ, ʛʦʣʳʝ ʠʣʠ ʚʦʣʦʩʠʩʪʳʝ; ʚʣʘʛʘʣʠʱʘ ʠʭ ʛʦʣʳʝ, ʧʦ ʢʨʘʷʤ 

ʨʝʩʥʠʪʯʘʪʳʝ; ʷʟʳʯʦʢ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ (ʈʠʩʫʥʦʢ 2). 

ʂʦʣʦʩʴʷ ʫʟʢʦʮʠʣʠʥʜʨʠʯʝʩʢʠʝ 7ï12 ʩʤ ʜʣʠʥʦʡ, 3ï4 ʤʤ ʰʠʨʠʥʦʡ, ʨʘʩʧʘʜʘʶʱʠʝʩʷ ʧʨʠ 

ʩʦʟʨʝʚʘʥʠʠ, ʩ 7ï11 ʢʦʣʦʩʢʘʤʠ. ʂʦʣʦʩʢʠ 3ï4 ʮʚʝʪʢʦʚʳʝ; ʢʦʣʦʩʢʦʚʳʝ ʯʝʰʫʠ 6ï10 ʤʤ ʜʣʠʥʦʡ, ʩ 

7ï9 ʞʠʣʢʘʤʠ, ʛʦʣʳʝ, ʦʩʪʨʦ-ʰʝʨʦʭʦʚʘʪʳʝ, ʥʘ ʚʝʨʭʫʰʢʝ ʩ 2 ʟʫʙʮʘʤʠ ʠʟ ʢʦʪʦʨʳʭ ʦʜʠʥ 

ʪʨʝʫʛʦʣʴʥʳʡ, ʜʨʫʛʦʡ ʫʟʢʠʡ, ʚʳʪʷʥʫʪʳʡ ʚ ʦʩʪʝʚʠʜʥʦʝ ʦʢʦʥʯʘʥʠʝ ʠʣʠ ʦʩʪʴ. ʋ ʢʦʣʦʩʢʦʚʳʭ 

ʯʝʰʫʡ ʚʝʨʭʫʰʝʯʥʦʛʦ ʢʦʣʦʩʢʘ ʤʝʞʜʫ ʜʚʫʤʷ ʢʨʘʡʥʠʤʠ ʢʦʨʦʪʢʠʤʠ ʟʫʙʮʘʤʠ ʦʪʭʦʜʠʪ ʜʣʠʥʥʘʷ 

(2,5ï7,0 ʩʤ) ʦʩʪʴ. ʅʠʞʥʷʷ ʮʚʝʪʢʦʚʘʷ ʯʝʰʫʷ ʙʦʢʦʚʳʭ ʢʦʣʦʩʢʦʚ ʩ 2 ʟʫʙʮʘʤʠ, ʚʝʨʭʥʝʛʦ ʢʦʣʦʩʢʘ 

ð ʩ 2 ʟʫʙʮʘʤʠ ʠ ʩ ʦʩʪʴʶ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʟʦʥʘʭ ʢʘʢ ʉʘʤʘʨʢʘʥʜʩʢʦʡ, ʪʘʢ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʷʭ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 78 

  

ʕʛʠʣʦʧʩ ʊʘʫʰʘ ð Aegilops tauschii Coss. 

ʉʪʝʙʣʠ 20ï50 ʩʤ ʚʳʩʦʪʳ ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʢʦʣʝʥʯʘʪʦʡ ʠʟʦʛʥʫʪʳʝ, ʛʦʣʳʝ. ʃʠʩʪʴʷ 

ʰʠʨʦʢʦʣʘʥʮʝʪʥʳʝ, ʜʦ 8 ʤʤ ʰʠʨʠʥʳ, ʛʦʣʳʝ ʠʣʠ ʩ ʨʝʜʢʠʤʠ ʚʦʣʦʩʢʘʤʠ, ʚʣʘʛʘʣʠʱʘ ʛʦʣʳʝ ʠʣʠ 

ʧʦ ʢʨʘʷʤ ʨʝʩʥʠʪʯʘʪʳʝ, ʷʟʳʯʦʢ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ. 

ʂʦʣʦʩʴʷ ʣʠʥʝʡʥʳʝ (ʈʠʩʫʥʦʢ 3) ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʣʦʤʢʠʝ, ʩ 5ï13 ʢʦʣʦʩʢʘʤʠ, 

ʥʝʜʦʨʘʟʚʠʪʳʭ ʢʦʣʦʩʢʦʚ ʥʝʪ, ʠʣʠ ʦʥʠ ʚ ʯʠʩʣʝ 1ï2. ʂʦʣʦʩʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, 3ï5 ʮʚʝʪʢʦʚʳʝ, 

ʢʦʣʦʩʢʦʚʳʝ ʯʝʰʫʠ ʰʝʨʦʭʦʚʘʪʳʝ ʠʣʠ ʧʦʯʪʠ ʛʣʘʜʢʠʝ, ʪʫʧʦ ʦʙʨʫʙʣʝʥʥʳʝ, ʩ ʫʪʦʣʱʝʥʥʳʤ ʢʨʘʝʤ, 

ʙʝʟ ʦʩʪʝʡ ʠ ʟʫʙʮʦʚ ʠʣʠ ʩ ʦʯʝʥʴ ʢʦʨʦʪʢʠʤʠ ʝʜʚʘ ʟʘʤʝʪʥʳʤʠ ʟʫʙʮʘʤʠ. ʅʠʞʥʷʷ ʮʚʝʪʢʦʚʳʝ 

ʯʝʰʫʷ ʜʣʠʥʥʝʝ ʢʦʣʦʩʢʦʚʳʭ, ʥʝʨʘʚʥʦʙʦʢʘʷ, ʦʜʠʥ ʢʨʘʡ ʝʝ ʦʪʪʷʥʫʪ ʚ ʟʫʙʯʠʢ ʠʣʠ ʢʦʨʦʪʢʫʶ ʦʩʪʴ. 

ʆʩʪʠ 0,5-3,5 ʩʤ ʜʣʠʥʦʡ, ʥʘʨʘʩʪʘʶʱʠʝ ʧʦ ʜʣʠʥʝ ʢ ʚʝʨʭʫʰʢʝ ʢʦʣʦʩʘ.  

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʂʠʪʘʙʩʢʦʤ ʨʘʡʦʥʝ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

  

 
 

ʈʠʩʫʥʦʢ 2. ʆʙʱʠʡ ʚʠʜ ʨʘʩʪʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʷ 

ʢʦʣʦʩʘ, ʢʦʣʦʩʢʘ ʠ ʟʝʨʥʦ Aegilops cylindrica L. 
ʈʠʩʫʥʦʢ 3. ʆʙʰʝʡ ʚʠʜ ʨʘʩʪʝʥʠʷ, 

ʤʦʨʬʦʣʦʛʠʷ ʢʦʣʦʩʘ, ʢʦʣʦʩʢʘ ʠ ʟʝʨʥʦ Aegilops 

tauschii Coss. 

 

ʕʛʠʣʦʧʩ ʪʨʝʭʜʶʡʤʦʚʳʡ ð Aegilops triuncialis L. 

ʉʪʝʙʣʠ 20ï50 ʩʤ ʚʳʩʦʪʦʡ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʢʦʣʝʥʯʘʪʳʝ, ʛʦʣʳʝ. ʃʠʩʪʴʷ ʣʠʥʝʡʥʳʝ, 

ʧʣʦʩʢʠʝ, ʩ ʨʝʜʢʠʤʠ ʜʣʠʥʥʳʤʠ ʚʦʣʦʩʢʘʤʠ, ʚʣʘʛʘʣʠʱʘ ʣʠʩʪʴʝʚ ʚʦʣʦʩʠʩʪʳʝ, ʚʝʨʭʥʠʝ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʛʦʣʳʝ, ʷʟʳʯʦʢ ʢʦʨʦʪʢʠʡ (ʜʦ 1 ʤʤ). 

ʂʦʣʦʩʴʷ (ʈʠʩʫʥʦʢ 4) ʫʟʢʦʣʘʥʮʝʪʥʳʝ, 3ï4 ʩʤ ʜʣʠʥʦʡ, 0,4ï0,7 ʩʤ ʰʠʨʠʥʦʡ, ʧʨʠ 

ʦʩʥʦʚʘʥʠʠ ʩ 2ï3 ʥʝʜʦʨʘʟʚʠʪʳʤʠ ʢʦʣʦʩʢʘʤʠ. ʂʦʣʦʩʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 3ï6, ʫʟʢʦ-ʵʣʣʠʧʪʠʯʝʩʢʠʝ, 

ʠʟ ʥʠʭ ʥʠʞʥʠʝ 3ï4 ʮʚʝʪʢʦʚʳʝ, ʪʦʣʴʢʦ ʩ 2 ʧʣʦʜʫʱʠʤʠ ʮʚʝʪʢʘʤʠ; ʚʝʨʭʥʠʝ ð 3 ʮʚʝʪʢʦʚʳʝ, ʩ 

1 ʧʣʦʜʫʱʠʤʠ ʮʚʝʪʢʦʤ; ʢʦʣʦʩʢʦʚʳʝ ʯʝʰʫʠ 7ï9 ʤʤ ʜʣ., 3ï5 ʤʤ ʰʠʨʠʥʦʡ, ʩ ʰʠʨʦʢʠʤʠ 

ʞʠʣʢʘʤʠ, ʫ ʥʠʞʥʠʭ ʢʦʣʦʩʢʦʚ ʩ 2 ʠʣʠ 3 ʦʩʪʷʤʠ 1ï3 ʩʤ ʜʣʠʥʦʡ, ʫ ʚʝʨʭʥʝʛʦ ʢʦʣʦʩʢʘ ʩ 3 ʙʦʣʝʝ 

ʜʣʠʥʥʳʤʠ (4,5ï6,0 ʩʤ) ʦʪʢʣʦʥʝʥʥʳʤʠ ʦʩʪʷʤʠ. ʅʠʞʥʷʷ ʮʚʝʪʢʦʚʘʷ ʯʝʰʫʷ 7ï10 ʩʤ ʜʣʠʥʦʡ, ʩ 2ï

3 ʦʩʪʷʤʠ 2,0ï5,5 ʩʤ ʜʣʠʥʦʡ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʟʦʥʘʭ ʢʘʢ 

ʉʘʤʘʨʢʘʥʜʩʢʦʡ, ʪʘʢ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 79 

 

ʕʛʠʣʦʧʩ ʪʦʣʩʪʳʡ ð Aegilops crassa Boiss. 

ʉʪʝʙʣʠ ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʢʦʣʝʥʯʘʪʦ-ʠʟʦʛʥʫʪʳʝ, ʛʦʣʳʝ, 20ï50 ʩʤ ʜʣʠʥʦʡ. 

ʃʠʩʪʴʷ ʧʣʦʩʢʠʝ, ʰʠʨʦʢʦʣʠʥʝʡʥʳʝ, ʜʦ 8 ʤʤ ʰʠʨʠʥʦʡ, ʰʝʨʦʭʦʚʘʪʳʝ, ʛʦʣʳʝ ʠʣʠ 

ʨʝʜʢʦʚʦʣʦʩʠʩʪʳʝ; ʚʣʘʛʘʣʠʱʘ ʛʦʣʳʝ, ʧʦ ʢʨʘʷʤ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʨʝʩʥʠʪʯʘʪʳʝ; ʷʟʳʯʦʢ ʦʯʝʥʴ 

ʢʦʨʦʪʢʠʡ. 

ʂʦʣʦʩʴʷ ʜʣʠʥʥʳʝ, ʪʦʣʩʪʳʝ, ʜʦ 7 ʤʤ ʰʠʨʠʥʦʡ, ʣʦʤʢʠʝ, ʩ 5ï11 ʢʦʣʦʩʢʘʤʠ. ʂʦʣʦʩʢʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, 3ï5 ʮʚʝʪʢʦʚʳʝ, ʨʫʜʠʤʝʥʪʘʨʥʳʭ ʢʦʣʦʩʢʦʚ 1ï2, ʠʣʠ ʦʥʠ ʦʪʩʫʪʩʪʚʫʶʪ; 

ʢʦʣʦʩʢʦʚʳʝ ʯʝʰʫʠ 7ï10 ʤʤ ʜʣʠʥʦʡ, 0,4ï0,5 ʩʤ ʰʠʨʠʥʦʡ, ʚʦʣʦʩʠʩʪʳʝ, ʩ 7ï11 ʞʠʣʢʘʤʠ, ʥʘ 

ʚʝʨʭʫʰʢʝ ʩ 2 ʢʦʨʦʪʢʠʤʠ ʟʫʙʮʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʦʜʠʥ ʫʟʢʠʡ ʠ ʦʩʪʨʳʡ, ʚ ʚʠʜʝ ʱʫʧʠʢʘ, ʜʨʫʛʦʡ 

ʰʠʨʦʢʠʡ ʠ ʪʫʧʦʡ. ʅʠʞʥʷʷ ʮʚʝʪʢʦʚʘʷ ʯʝʰʫʷ ʙʦʢʦʚʳʭ ʢʦʣʦʩʢʦʚ ʩ ʦʩʪʝʚʠʜʥʳʤ ʦʢʦʥʯʘʥʠʝʤ ʠʣʠ 

ʢʦʨʦʪʢʦʡ ʦʩʪʴʶ, ʫ ʚʝʨʭʥʝʛʦ ʢʦʣʦʩʢʘ ð ʩ ʙʦʣʝʝ ʜʣʠʥʥʦʡ ʧʣʘʩʪʠʥʯʘʪʦ-ʨʘʩʰʠʨʝʥʥʦʡ ʦʩʪʴʶ 

0,8ï6,0 ʩʤ ʜʣʠʥʦʡ (ʈʠʩʫʥʦʢ 5). ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ. ʇʘʥʞʠ ʂʠʪʘʙʩʢʦʛʦ 

ʨʘʡʦʥʘ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

  

  
ʈʠʩʫʥʦʢ 4. ʆʙʰʝʡ ʚʠʜ ʨʘʩʪʝʥʠʷ, 

ʤʦʨʬʦʣʦʛʠʷ ʢʦʣʦʩʘ, ʢʦʣʦʩʢʘ ʠ ʟʝʨʥʦ Aegilops 

triuncialis L. 

ʈʠʩʫʥʦʢ 5. ʆʙʰʝʡ ʚʠʜ ʨʘʩʪʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʷ 

ʢʦʣʦʩʘ, ʢʦʣʦʩʢʘ ʠ ʟʝʨʥʦ Aegilops crassa L. 

 

ʕʛʠʣʦʧʩ ʞʶʚʝʥʘʣʴʩʢʠʡ ð Aegilops juvenalis (Thell.) Eig 

ʈʘʩʪʝʥʠʷ 10ï35 ʩʤ ʚʳʩʦʪʦʡ (ʙʝʟ ʢʦʣʦʩʴʝʚ). ʂʦʣʶʯʢʠ 3ï7 ʩʤ ʜʣʠʥʦʡ (ʙʝʟ ʦʩʪʠ), ʩ 3ï6 

ʢʦʣʦʩʢʘʤʠ, ʦʪ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʜʦ ʩʣʘʙʦʚʠʜʥʳʭ. ʏʝʰʫʡʢʠ ʧʨʠʣʝʛʘʶʪ ʢ ʙʘʨʭʘʪʠʩʪʦʡ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʜʦ ʤʦʯʢʦʦʙʨʘʟʥʳʭ, 8ï13 ʤʤ ʜʣʠʥʦʡ. ʑʝʪʠʥʢʠ ʜʚʫʭʟʫʙʳʝ, ʥʠʞʥʳʝ ʯʝʰʫʠ ʩ 

ʜʣʠʥʥʦʡ ʦʩʪʴʶ, ʦʢʘʡʤʣʝʥʥʦʡ ʚ ʦʩʥʦʚʘʥʠʠ ʜʚʫʤʷ ʟʫʙʮʘʤʠ ʠʣʠ ʢʦʨʦʪʢʠʤʠ ʦʩʪʷʤʠ (ʈʠʩʫʥʦʢ 6). 
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ʈʠʩʫʥʦʢ 6. ʆʙʰʝʡ ʚʠʜ ʨʘʩʪʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʷ ʢʦʣʦʩʘ, ʢʦʣʦʩʢʘ ʠ ʟʝʨʥʦ Aegilops juvenalis (Thell.) 

Eig 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʩ. ʍʘʟʨʘʪʠ ɹʘʰʠʨ ʂʠʪʘʙʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʏʘʰʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʩʫʭʠʭ ʦʙʦʯʠʥʘʭ ʜʦʨʦʛ ʠ ʥʘ ʩʢʣʦʥʘʭ ʭʦʣʤʦʚ. 

 

ɺʳʚʦʜʳ 

1. ʕʢʩʧʝʜʠʮʠʦʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʩʦʨʦʜʠʯʝʡ ʧʰʝʥʠʮʳ 

ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ, ʋʨʛʫʪʩʢʦʛʦ ʨʘʡʦʥʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʂʠʪʘʙʩʢʦʛʦ ʨʘʡʦʥʘ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʙʨʘʥʦ 140 ʦʙʨʘʟʮʦʚ ʩʝʤʷʥ ʤʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʧʷʪʠ ʚʠʜʦʚ ʨʦʜʘ 

ɸʝgilops L. ʚ ʪʦʤ ʯʠʩʣʝ: ɸ. cylindrica (48 ʦʙʨ.), A. tauschii (29 ʦʙʨ.), A. triuncialis (61 ʦʙʨ.), 

A. crassa (1), A. juvenalis (1). 

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʚʫʭ ʨʘʡʦʥʦʚ 

ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʠ ʦʜʠʥ ʨʘʡʦʥ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʋʟʙʝʢʠʩʪʘʥʘ, ʚʧʝʨʚʳʝ ʙʳʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʦʣʣʝʢʮʠʷ ʤʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚʠʜʦʚ-ʩʦʨʦʜʠʯʝʡ ʧʰʝʥʠʮʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʶʪʩʷ 

ʫʥʠʢʘʣʴʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʨʝʩʫʨʩ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʧʰʝʥʠʮʳ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɼʞʘʙʙʘʨʦʚ ʀ. ʐ. ʀʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʡ ʩʪʘʨʦʤʝʩʪʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʠʟ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ: ʚʦʧʨʦʩʳ ʪʝʦʨʠʠ ʠ 

ʧʨʘʢʪʠʢʠ: ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʉʘʤʘʨʘ, 2019. ʉ. 

228-231. 

2. ʉʘʥʜʫʭʘʜʟʝ ɹ. ʀ., ɹʝʨʢʫʪʦʚʘ ʅ. ʉ., ɼʘʚʳʜʦʚʘ ɽ. ʀ. ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʫ ʩʦʨʪʦʚ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʩʦʟʜʘʥʥʳʭ ʚ ʅʀʀʉʍ ʎʈʅɿ //ʉʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ. 2005. ˉ4. ʉ. 19-22. 

3. ɼʘʚʦʷʥ ʈ. ʆ., ɹʝʙʷʢʠʥʘ ʀ. ɺ., ɼʘʚʦʷʥ ʆ. ʈ., ɿʠʥʯʝʥʢʦ ɸ. ʅ., ɼʘʚʦʷʥ ʕ. ʈ., ʂʨʘʚʯʝʥʢʦ ɸ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʇʦʩʪʘʥʦʚʣʝʥʠ ̫

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʅʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡè ʥʘ 2017ï2020 ʛʦʜʳ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʧʨʦʚʦʜʠʤʦʡ 

ʚ ʦʙʣʘʩʪʠ ʦʚʦʱʝʚʦʜʩʪʚʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʊʦʤʘʪ ʠʤʝʶʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ. ʈʘʡʦʥʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʪʦʤʘʪʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʢʫʩʦʤ 

ʠ ʘʨʦʤʘʪʦʤ, ʧʦʜʚʝʨʛʘʣʠʩʴ ʫʛʨʦʟʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʦ 

ʨʷʜʫ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʮʠʡ ʵʪʠʭ 

ʩʦʨʪʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʦʯʝʥʴ ʤʘʣʦ ʠʣʠ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ. ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ 

ʛʝʥʙʘʥʢʝ ʭʨʘʥʷʪʩʷ ʩʝʤʝʥʘ ʵʪʠʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʮʝʥʥʳ ʚ 

ʩʝʣʝʢʮʠʠ ʪʦʤʘʪʦʚ ʢʘʢ ʦʙʨʘʟʮʳ-ʜʦʥʦʨʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɺʘʞʥʦʡ 

ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʪʦʛʦ ʙʝʩʮʝʥʥʦʛʦ çʟʦʣʦʪʦʛʦ ʬʦʥʜʘè ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ, ʢʘʯʝʩʪʚʝʥʥʳʭ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʝʥʳ ʚʦʧʨʦʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʤʷʥ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ ʩʝʣʝʢʮʠʠ ɸʟʅʀʀʆ ʠ ʭʨʘʥʠʚʰʠʭʩʷ ʚ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ɻʝʥʙʘʥʢʝ ʀʥʩʪʠʪʫʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʦ 

ʩʦʨʪʦʩʤʝʥʝ ʠ ʩʦʨʪʦʧʨʦʯʠʩʪʢʘʭ, ʘ ʪʘʢʞʝ ʦ ʩʧʦʩʦʙʘʭ ʩʦʟʜʘʥʠʷ ʯʠʩʪʳʭ ʣʠʥʠʡ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. 

 

Abstract. Tomato occupies a leading place, which, with a wide variety of crops grown in 

the republic, are of great importance in human nutrition. The research was carried out within 

the framework of the draft State Program the approved National Strategy ñConservation and 

rational use of genetic resources of cultivated plantsò for 2017ï2020 in the Republic of Azerbaijan, 

as in other branches of agriculture, is of great importance in the selection work carried out in 

the field of vegetable growing. Tomato, which occupies a leading place among a wide variety of 

vegetable crops grown in the republic, possesses great importance in human nutrition. Zoned 

varieties of tomatoes that differ in taste and aroma were threatened with extinction under 

the environmental impact factors, for a number of objective and subjective reasons, currently there 

are very few genetic variations of these varieties in farms or they are on the verge of extinction. 

The National Genbank stores the seeds of these tomato varieties, which are currently very valuable 

in tomato breeding as donor samples adapted to local conditions. In breeding, the gene pool is 

considered an indispensable material. An important task facing breeders in our time is the effective 

use of this invaluable ñgolden fundò in the creation of new, high-quality, locally adapted varieties 
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and hybrids. The article deals with the use of sampling and sorting operations in the selection 

programs by establishing pure lines for the recovery of vitality and life cycle of seeds of regional, 

high quality and productive tomato varieties protected in the National Gene Bank established under 

the National Academy of Sciences Institute of Genetics. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʪʦʤʘʪʘ, ʯʠʩʪʳʝ ʣʠʥʠʠ, 

ʩʦʨʪʘ, ʤʘʩʩʦʚʳʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʙʦʨ, ʪʦʤʘʪ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. 

 

Keywords: genetic resources, source material of tomato, pure lines, varieties, mass and 

individual selection, tomato for open ground. 

 

ʀʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʩʝʣʝʢʮʠʠ ð ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʨʝʜʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʩʦʨʪʦʚ, ʚ 

ʜʠʢʦʨʘʩʪʫʱʝʡ ʬʣʦʨʝ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʤʫʪʘʛʝʥʝʟʘ ʠ 

ʧʦʣʠʧʣʦʠʜʠʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʧʫʣʷʮʠʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ 

ʮʝʥʥʳʭ ʬʦʨʤ ʜʣʷ ʦʪʙʦʨʘ. ʋʜʘʯʥʳʡ ʚʳʙʦʨ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʫʩʧʝʭ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʚʦʟʤʦʞʥʦ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʪʨʫʜʘ ʠ ʚʨʝʤʝʥʠ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ 

ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʦ ʩʦʯʝʪʘʥʠʷʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʚʟʷʪʘʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʧʫʣʷʮʠʷ ʨʘʩʪʝʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʝ ʥʘʩʳʱʝʥʘ 

ʬʦʨʤʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʮʝʣʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ [5]. 

ɺ ʩʝʣʝʢʮʠʠ ʛʝʥʦʬʦʥʜ ʩʯʠʪʘʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʂʘʞʜʳʡ ʚʠʜ ʫʥʠʢʘʣʝʥ, ʠ ʝʛʦ 

ʫʥʠʯʪʦʞʝʥʠʝ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʯʠʥʝ ʷʚʣʷʝʪʩʷ ʥʝʧʦʧʨʘʚʠʤʦʡ ʧʦʪʝʨʝʡ. ʅʠ ʦʜʠʥ ʧʦʪʝʨʷʥʥʳʡ 

ʚʠʜ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥ, ʝʩʣʠ ʝʛʦ ʧʦʩʣʝʜʥʠʡ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʤ 

ʠʩʯʝʟʣʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʘʤʳʝ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʧʨʦʛʥʦʟʳ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʥʝʚʦʟʤʦʞʥʦ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʛʝʥʳ, ʧʦʪʝʨʷʥʥʦʛʦ ʦʙʨʘʟʮʘ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʨʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʥʝʦʙʨʘʪʠʤʘ 

[1, 2]. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʫʩʧʝʰʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ, ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʟʦʥʳ. ɺʧʝʨʚʳʝ ʫʯʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʥʘʫʢʝ ʙʳʣʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʘʢʘʜʝʤʠʢʦʤ ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʚʦʠʭ ʩʦʚʨʝʤʝʥʥʠʢʦʚ, ʅ. ʀ. 

ɺʘʚʠʣʦʚ, ʠʩʧʳʪʳʚʘʷ ʨʘʩʪʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʝʘʢʮʠʷ 

ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ [2, 3]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʝʫʢʣʦʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʜʥʦʧʦʣʦʩʪʠ ʚ ʨʘʩʪʝʥʠʷʭ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ ʚ ʩʣʫʯʘʝ ʵʧʠʜʝʤʠʡ [2]. 

ʅʘʨʦʜʥʦʡ ʩʝʣʝʢʮʠʠ ʧʦ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ ʚʳʩʦʢʦ ʦʮʝʥʠʚʘʶʪʩʷ ʪʘʢʞʝ, ʢʘʢ ʠ ʥʘʫʯʥʦʡ 

ʩʝʣʝʢʮʠʠ. ʉʨʝʜʠ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʦʪʨʘʞʝʥʠʝ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʚ ʢʦʣʣʝʢʮʠʷʭ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ [3]. 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʦʨʪʘ, ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʚʘʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ ʩʦʨʪʠʨʦʚʢʠ ʠ ʩʦʨʪʦʦʯʠʩʪʢʠ, ʩʦʟʜʘʥʠʝ ʯʠʩʪʳʭ ʣʠʥʠʡ, ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʥʘ 

ʥʘʫʯʥʦʡ ʦʩʥʦʚʝ. ʀʟʫʯʘʷ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʠʡ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, 

ɼʘʪʩʢʠʡ ʫʯʝʥʳʡ ɺ. ʃ. ʀʦʛʘʥʩʝʥ ʩʦʟʜʘʣ ʪʝʦʨʠʶ ʯʠʩʪʳʭ ʣʠʥʠʡ ʠ ʦʧʠʩʘʣ ʝʝ ʚ 1903 ʛ., ʚ ʨʘʙʦʪʝ 

çʋʯʝʥʠʝ ʦ ʯʠʩʪʳʭ ʣʠʥʠʷʭ ʠ ʧʦʧʫʣʷʮʠʷʭè. ʆʥ ʥʘʟʚʘʣ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʩʦʙʝʡ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʦʪ 

ʩʘʤʦʦʧʳʣʷʶʱʝʡʩʷ ʦʩʦʙʠ, ʯʠʩʪʦʡ ʣʠʥʠʝʡ [3, 4]. 
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ʆʙʦʙʱʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʚʟʛʣʷʜʳ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʯʠʩʪʳʭ ʣʠʥʠʡ 

ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʦʤʘʪʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʩʝʣʝʢʮʠʠ. ʏʠʩʪʘʷ ʣʠʥʠʷ ð ʥʘʠʙʦʣʝʝ ʚʳʨʘʚʥʝʥʥʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʕʪʦ ʧʦʪʦʤʩʪʚʦ, 

ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʦʧʳʣʝʥʠʷ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʨʘʩʪʝʥʠʷ. ʆʩʦʙʠ ʯʠʩʪʦʡ ʣʠʥʠʠ 

ʦʜʥʦʨʦʜʥʳ ʢʘʢ ʬʝʥʦʪʠʧʠʯʝʩʢʠ, ʪʘʢ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʣʝʛʯʝ ʚʳʚʝʩʪʠ ʯʠʩʪʫʶ 

ʣʠʥʠʶ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʘʤʦʦʧʳʣʷʶʱʠʤʠʩʷ ʨʘʩʪʝʥʠʷʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ 

ʛʝʪʝʨʦʟʠʛʦʪʳ ʠ ʩʘʤʦʦʧʳʣʝʥʠʝ ʜʣʷ ʥʠʭ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʤʥʦʞʝʥʠʷ. ɺ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʯʠʩʪʳʝ (ʠʥʙʨʝʜʥʳʝ) ʣʠʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʘ ʛʝʪʝʨʦʟʠʩʘ 

(ʛʠʙʨʠʜʥʦʡ ʩʠʣʳ) [5]. 

ʉʝʤʝʥʦʚʦʜʩʪʚʦ ð ɻʪʦ ʩʧʝʮʠʘʣʴʥʘʷ ʦʪʨʘʩʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʤʥʦʞʝʥʠʝ ʩʦʨʪʦʚʳʭ ʩʝʤʷʥ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʯʠʩʪʦʩʦʨʪʥʦʩʪʠ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʫʨʦʞʘʡʥʳʭ ʢʘʯʝʩʪʚʘ. ʉʝʤʝʥʦʚʦʜʩʪʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʩʝʣʝʢʮʠʝʡ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʠʙʨʠʜʥʳʭ ʛʝʪʝʨʦʟʠʩʥʳʭ ʩʝʤʷʥ ʪʘʢʞʝ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 

[5, 6]. 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʙʳʚʰʠʭ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ, ʧʦʣʫʯʝʥʠʝ 

ʠʟ ʥʠʭ ʯʠʩʪʳʭ ʣʠʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʥʘ ʥʘʫʯʥʦʡ ʦʩʥʦʚʝ ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɹʳʣʦ ʩʦʙʨʘʥʦ 77 ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʣʠʥʠʠ ʪʦʤʘʪʘ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʧʝʨʠʦʜ 

2017ï2020 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ ʥʘ ʧʦʣʷʭ ʅʀʀ ʦʚʦʱʝʚʦʜʩʪʚʘ. 

ɿʘʢʣʘʜʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪ ʫʨʦʞʘʷ, ʦʧʠʩʘʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʛʣʘʩʥʦ: 

ʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʩʝʣʝʢʮʠʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʪʦʤʘʪʦʚ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʠ 

ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʩʣʝʜʫʶʱʠʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ: ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ 

ʘʥʘʣʠʟʘ ʩʝʤʷʥ ɻʆʉʊ 2019-74. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ 

ʤʝʩʪʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʫʯʝʪʳ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʘʥʘʣʠʟʳ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʆʮʝʥʠʚʘʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʨʘʩʩʘʜʳ ʠ ʨʘʩʪʝʥʠʡ ʛʣʘʟʦʤʝʨʥʦ ʚ ʮʝʣʦʤ ʧʦ 

ʢʘʞʜʦʤʫ ʦʙʨʘʟʮʫ. ʆʮʝʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʯʝʪʳʨʝ ʨʘʟʘ ʧʦ ʚʩʝʤ ʩʦʨʪʦʦʙʨʘʟʮʘʤ: ʧʝʨʚʳʡ ʨʘʟ ð ʚ 

ʨʘʩʩʘʜʥʦʤ ʚʦʟʨʘʩʪʝ, ʚʪʦʨʦʡ ð ʯʝʨʝʟ 10ï15 ʜʥʝʡ ʧʦʩʣʝ ʚʳʩʘʜʢʠ ʚ ʛʨʫʥʪ, ʪʨʝʪʠʡ ð ʚ ʧʝʨʠʦʜ 

ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʠ ʯʝʪʚʝʨʪʳʡ ð ʧʝʨʝʜ ʧʝʨʚʳʤ ʩʙʦʨʦʤ. 

ʂʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʦʮʝʥʠʚʘʣʦʩʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʚ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 1725-85. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ 

ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ. ʇʨʠʤʝʥʷʷ ʩʧʝʮʠʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ, 

ʫ ʚʳʜʝʣʠʚʰʠʭʩʷ ʩʫʧʝʨʵʣʠʪʥʳʭ ʠ ʵʣʠʪʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʙʨʘʥʳ ʪʠʧʠʯʥʳʝ ʜʣʷ ʩʦʨʪʘ ʧʣʦʜʳ ʠʟ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʠʩʪʝʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʟʫʯʝʥʠʝ ʩʦʨʪʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʨʦʢʘʤ ʩʦʟʨʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʧʷʪʴ ʛʨʫʧʧ: ʨʘʥʥʝʩʧʝʣʳʝ (ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ-105 

ʜʥʝʡ); ʩʨʝʜʥʝʨʘʥʥʠʝ (ʦʪ 106 ʜʦ 110 ʜʥʝʡ); ʩʨʝʜʥʝʩʧʝʣʳʝ (ʦʪ 111 ʜʦ 115 ʜʥʝʡ); ʩʨʝʜʥʝʧʦʟʜʥʠʝ 

(ʦʪ 116 ʜʦ 120ʜʥʝʡ); ʧʦʟʜʥʝʩʧʝʣʳʝ (ʙʦʣʝʝ 120 ʜʥʝʡ). 
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ʀʟʫʯʝʥʠʝ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʧʦ ʪʠʧʫ ʢʫʩʪʘ ʨʘʟʜʝʣʷʣʦʩʴ: ʥʘ ʦʙʳʢʥʦʚʝʥʥʳʡ-ʩ ʧʦʣʝʛʘʶʱʠʤʠ 

ʦʙʠʣʴʥʦ-ʚʝʪʚʷʱʠʤʩʷ ʩʪʝʙʣʷʤʠ; ʰʪʘʤʙʦʚʳʡ ʩ ʧʨʷʤʦʩʪʦʷʯʠʤ ʩʣʘʙʦʚʝʪʚʷʱʠʤʩʷ ʩʪʝʙʣʝʤ; 

ʜʝʪʝʨʤʠʥʘʥʪʥʳʡ ð ʙʳʩʪʨʦ ʟʘʚʝʨʰʘʶʱʠʡ ʚʝʛʝʪʘʪʠʚʥʳʡ ʨʦʩʪ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʫʯʠʪʳʚʘʣʘʩʴ 

ʧʦ ʢʘʞʜʦʤʫ ʩʦʨʪʫ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ. ʇʦ ʚʳʩʦʪʝ ʢʫʩʪʘ ʩʦʨʪʦʦʙʨʘʟʮʳ ʙʳʣʠ 

ʦʪʥʝʩʝʥʳ ʢ ʩʣʝʜʫʶʱʠʤ ʛʨʫʧʧʘʤ: ʚʳʩʦʢʦʨʦʩʣʳʝ (ʙʦʣʝʝ 80 ʩʤ), ʩʨʝʜʥʝʨʦʩʣʳʝ (50ï-80 ʩʤ), 

ʥʠʟʢʦʨʦʩʣʳʝ (ʜʦ 50 ʩʤ). ʇʦ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʨʘʟʣʠʯʘʣʠʩʴ ʩʦʨʪʘ: ʩʣʘʙʦʦʙʣʠʩʪʚʝʥʥʳʝ, 

ʩʨʝʜʥʝʦʙʣʠʩʪʚʝʥʥʳʝ ʠ ʩʠʣʴʥʦʦʙʣʠʩʪʚʝʥʥʳʝ. ʇʦ ʪʠʧʫ ʣʠʩʪʘ ʦʙʨʘʟʮʳ ʜʝʣʠʣʠʩʴ ʥʘ 

ʦʙʳʢʥʦʚʝʥʥʳʝ, ʪʠʧʠʯʥʳʝ ʜʣʷ ʰʪʘʤʙʦʚʳʝ ʠ ʢʘʨʪʦʬʝʣʝʣʠʩʪʥʳʝ. ʂʨʦʤʝ ʪʦʛʦ ʦʪʤʝʯʘʣʠʩʴ 

ʭʘʨʘʢʪʝʨ ʢʨʘʷ ʠ ʜʦʣʝʡ ʣʠʩʪʘ, ʦʢʨʘʩʢʘ, ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʠ ʝʝ ʚʝʣʠʯʠʥʘ-ʨʘʟʤʝʨ 

ʇʦ ʜʣʠʥʝ ʢʠʩʪʠ ʩʦʨʪʘ ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ ʛʨʫʧʧʳ ʩ ʢʦʨʦʪʢʦʡ ʢʠʩʪʴʶ/ʜʣʠʥʘ ʢʠʩʪʠ ʥʝ ʙʦʣʝʝ 12ï15 

ʩʤ, ʩʨʝʜʥʝʡ/ʜʣʠʥʘ ʢʠʩʪʠ 16ï30 ʩʤ ʠ ʜʣʠʥʥʦʡ ʢʠʩʪʴʶ/ʜʣʠʥʘ ʢʠʩʪʠ 30 ʩʤ ʠ ʙʦʣʝʝ. 

ʄʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʳʭ ʣʠʥʠʡ ʧʫʪʝʤ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʨʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʠʥʬʦʨʤʠʨʫʝʪ ʦ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʯʠʩʪʳʭ ʣʠʥʠʷʭ. ʀʩʭʦʜʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ 

ʪʦʤʘʪʘ ʠʟʫʯʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʠʪʦʤʥʠʢʝ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ, ʣʫʯʰʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʧʦʜʙʦʨʘ ʧʘʨ ʜʣʷ ʩʝʣʝʢʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʤʠ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʢʘʯʝʩʪʚʘ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 

ʆʉʅʆɺʅʓɽ ɹʀʆʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʈɸʉʊɽʅʀʀ ʏʀʉʊʓʍ ʃʀʅʀʁ, 

ʇʆʃʋʏɽʅʅʓʍ ʆʊ ʉʆʈʊʆʆɹʈɸɿʎʆɺ (ʩʨʝʜʥʝʝ ʟʘ 2017ï2020 ʛʛ.) 
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ɺʘʪʘʥ-1 ɸʟʝʨʙʘʡ-

ʜʞʘʥ 

105ï110 80ï

120 

ʦʙʳʢʥ. ʩʨʝʜʥʷʷ 5ï6 ʧʨʦʩʪʦʡ 7ï9 ʩʨʝʜʥʝ 

ʨʘʥʥʠʡ 

ʃʝʡʣʘ ɸʟʝʨʙʘʡ-

ʜʞʘʥ 

108ï115 54ï60 ʦʙʳʢʥ. ʩʨʝʜʥʷʷ 7ï8 ʧʨʦʩʪʦʡ 8ï10 ʩʨʝʜʥʝ 

ʨʘʥʥʠʡ 

ʕʣʴʥʫʨ  ɸʟʝʨʙʘʡ-

ʜʞʘʥ 

100ï110 40ï60 ʦʙʳʢʥ. ʩʨʝʜʥʷʷ 5ï6 ʧʨʦʩʪʦʡ 8ï10 ʨʘʥʥʠʡ 

ʀʣʴʢʠʥ ɸʟʝʨʙʘʡ-

ʜʞʘʥ 

110ï118 55ï70 ʦʙʳʢʥ. ʩʨʝʜʥʷʷ 6ï7 ʧʨʦʩʪʦʡ 13ï16 ʩʨʝʜʥʠʡ 

ɿʘʬʘʨ ɸʟʝʨʙʘʡ-

ʜʞʘʥ 

112ï116 53ï65 ʦʙʳʢʥ. ʩʨʝʜʥʷʷ 6ï7 ʧʨʦʩʪʦʡ 12ï19 ʩʨʝʜʥʠʡ 

ʕʣʠʤ  ɸʟʝʨʙʘʡ-

ʜʞʘʥ 

109ï111 55ï60 ʦʙʳʢʥ. ʩʨʝʜʥʷʷ 7ï8 ʧʨʦʩʪʦʡ 8ï10 ʩʨʝʜʥʝ 

ʨʘʥʥʠʡ 

ɸʟʝʨʙʘʡ-

ʜʞʘʥ 

ɸʟʝʨʙʘʡ-

ʜʞʘʥ 

110ï112 50ï60 ʦʙʳʢʥ. ʩʠʣʴʥʘʷ 4ï5 ʧʨʦʩʪʦʡ 7ï9 ʩʨʝʜʥʠʡ 

ʄʘʷʢ 

12/20-4 

ʋʢʨʘʠʥʘ 113ï115 50ï65 ʦʙʳʢʥ. ʩʠʣʴʥʘʷ 5ï6 ʧʨʦʩʪʦʡ 7ï9 ʩʨʝʜʥʠʡ 

ʅʝʚʩʢʠʡ ʈʦʩʩʠ ̫ 93ï100 45ï50 ʦʙʳʢʥ. ʩʣʘʙʘʷ 4ï5 ʧʨʦʩʪʦʡ 8ï10 ʨʘʥʥʠʡ 

ɼʦʥʩʢʦʡ- 

68 

ʈʦʩʩʠ ̫ 121ï123 50ï60 ʦʙʳʢʥ. ʩʨʝʜʥʷʷ 7ï8 ʧʨʦʩʪʦʡ 5ï8 ʧʦʟʜʥʠʡ 
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ɺ ʊʘʙʣʠʮʝ 1 ʚʠʜʥʦ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ), ʢʦʪʦʨʳʡ ʜʣʠʣʩʷ 93ï123 ʜʥʷ. ʅʘʠʙʦʣʝʝ 

ʩʢʦʨʦʩʧʝʣʳʤʠ ʦʢʘʟʘʣʠʩʴ ʦʙʨʘʟʮʳ ʅʝʚʩʢʠʡ ʠ ʕʣʴʥʫʨ. 

ʇʦ ʚʳʩʦʪʝ ʢʫʩʪʘ ʩʦʨʪʦʦʙʨʘʟʮʳ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʛʨʫʧʧʘʤ ʚʳʩʦʢʦʨʦʩʣʳʭ ɺʘʪʘʥ-1 (ʙʦʣʝʝ 

80 ʩʤ), ʩʨʝʜʥʝʨʦʩʣʳʭ (50ï80 ʩʤ), ʥʠʟʢʦʨʦʩʣʳʭ ʅʝʚʩʢʠʡ (ʜʦ 50 ʩʤ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʟʮʘ ʠ ʚ 

ʥʝʢʦʪʦʨʳʡ ʩʪʝʧʝʥʠ ʦʪ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ ʮʚʝʪʦʯʥʳʝ ʢʠʩʪʠ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘʜ 3ï11 ʣʠʩʪʦʤ. 

ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʩʢʦʨʦʩʧʝʣʳʤʠ ʦʢʘʟʘʣʠʩʴ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪ ʩʦʮʚʝʪʠʷ ʥʘʜ 4-5 ʣʠʩʪʦʤ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʨʘʟʮʦʚ ʩʦʮʚʝʪʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘʜ 6-7 

ʣʠʩʪʦʤ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʨʪʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘ ʧʣʦʜʘ. ʃʫʯʰʝʡ ʬʦʨʤʦʡ ʩʯʠʪʘʝʪʩʷ 

ʦʢʨʫʛʣʘʷ, ʢʦʪʦʨʘʷ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʮʝʣʴʥʦʧʣʦʜʥʦʛʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ. ʀʟ ʊʘʙʣʠʮ r2 

ʚʠʜʥʦ, ʯʪʦ ʠʟ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʦʪʣʠʯʠʣʠʩʴ ʦʙʨʘʟʮʳ: ɺʘʪʘʥ-1, 

ʃʝʡʣʘ, ʕʣʴʥʫʨ. 

  

ʊʘʙʣʠʮʘ 2 

ʆʉʅʆɺʅʓɽ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʃʆɼʆɺ ʉʆʈʊʆɺ ʏʀʉʊʓʍ ʃʀʅʀʁ, 

ʇʆʃʋʏɽʅʅʓʍ ʋ ʉʆʈʊʆʆɹʈɸɿʎʆɺ ʊʆʄɸʊɸ (ʩʨʝʜʥʝʝ ʟʘ 2017ï2020 ʛʛ.) 
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ɺʘʪʘʥ-1  ʦʢʨʫʛʣʘʷ ʦʨʘʥʞʝʚʦ-

ʢʨʘʩʥʳʡ 

0,90ï1,00 ʛʣʘʜʢʘ ̫ 4ï6 2,120 60ï110 

ʃʝʡʣʘ  ʦʢʨʫʛʣʘ ̫ ʠʥʪʝʥʩʠʚʥʦ 

ʢʨʘʩʥʳʡ 

0,90 ʛʣʘʜʢʘ ̫ 4ï6 2,140 110ï

120 

ʕʣʴʥʫʨ ʦʢʨʫʛʣʘ ̫ ʠʥʪʝʥʩʠʚʥʦ 

ʢʨʘʩʥʳʡ 

0,80ï1,00 ʛʣʘʜʢʘ ̫ 2ï5 2.050 70ï150 

ʀʣʴʢʠʥ  ʦʚʘʣʴʥʘ ̫ ʪʝʤʥʦ 

ʢʨʘʩʥʳʡ 

1,00ï1,25 ʛʣʘʜʢʘ ̫ 2ï3 1,900 70ï80 

ɿʘʬʘʨ ʫʜʣʠʥʝʥʥʦ 

ʦʚʘʣʴʥʘ ̫

ʠʥʪʝʥʩʠʚʥʦ 

ʢʨʘʩʥʳʡ 

1,20ï1,30 ʛʣʘʜʢʘ ̫ 2ï3 1,930 60ï90 

ʕʣʠʤ ʦʢʨʫʛʣʘ ̫ ʢʨʘʩʥʳʡ 0,80ï0,90 ʛʣʘʜʢʘ ̫ 4ï5 2,130 120ï

130 

ɸʟʝʨʙʘʡʜʞʘʥ ʦʢʨʫʛʣʘ ̫ ʩʚʝʪʣʳʡ 

ʦʨʘʥʞʝʚʳʡ 

0,80ï0,90 ʛʣʘʜʢʘ ̫ 4ï5 1,5ï1,8 36ï45 

ʄʘʷʢ12/20-4 ʧʣʦʩʢʦ 

ʦʢʨʫʛʣʘ ̫

ʦʨʘʥʞʝʚʦ-

ʢʨʘʩʥʳʡ 

0,70ï0,73 ʩʣʘʙʦ 

ʨʝʙʨʠʩʪʘ ̫

7ï8 2,0ï2,1 85 

ʅʝʚʩʢʠʡ ʦʢʨʫʛʣʘ ̫ ʢʨʘʩʥʳʡ 0,85ï0,90 ʩʣʘʙʦ 

ʨʝʙʨʠʩʪʘ ̫

4 0,8ï1,0 40ï50 

ɼʦʥʩʢʦʡ 68 ʦʢʨʫʛʣʘ ̫ ʦʨʘʥʞʝʚʦ-

ʢʨʘʩʥʳʡ 

0,65ï0,69 ʩʣʘʙʦ 

ʨʝʙʨʠʩʪʘ ̫

5ï6 0,9ï1,9 75ï90 

 

ʅʘʠʙʦʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ ʦʪʣʠʯʠʣʠʩʴ ʩʦʨʪʘ: ɺʘʪʘʥ-1, ʃʝʡʣʘ, 

ʕʣʴʥʫʨ, ʕʣʠʤ ʠ ʜʨʫʛʠʝ, ʜʘʚʰʠʝ ʩ ʨʘʩʪʝʥʠʷ 2, 050ï2,140 ʢʛ ʫʨʦʞʘʷ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʚʝʩ ʧʣʦʜʘ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʘʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʨʪʘ ʠ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʥʦʡ ʧʝʨʚʠʯʥʦʛʦ 

ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤʷʥ, ʠʤʝʶʱʠʭ 

ʣʫʯʰʠʝ ʩʦʨʪʦʚʳʝ ʠ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ. ʊʘʢʠʝ ʩʝʤʝʥʘ ʭʦʨʦʰʦ ʩʦʭʨʘʥʷʶʪ ʭʦʟʷʡʩʪʚʝʥʥʦ-
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ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʩʚʦʡʩʪʚʘ ʩʦʨʪʦʚ. ʋʨʦʞʘʡ ʠʟ ʩʦʙʨʘʥʥʳʭ ʩʧʝʣʳʭ ʧʣʦʜʦʚ ʢʘʞʜʦʛʦ ʩʦʨʪʘ 

ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ ʬʨʘʢʮʠʠ: 

1. ʂ ʧʝʨʚʦʡ ʬʨʘʢʮʠʠ ʦʪʥʝʩʝʥʳ ʪʠʧʠʯʥʳʝ ʩʦʨʪʦʚʳʝ ʧʣʦʜʳ. ʆʥʠ ʚʟʚʝʰʝʥʳ, ʦʧʠʩʘʥʳ ʠ ʠʟ 

ʥʠʭ ʟʘʛʦʪʦʚʣʝʥʳ ʩʫʧʝʨʵʣʠʪʥʳʝ ʠ ʵʣʠʪʥʳʝ ʩʝʤʝʥʘ; 

2. ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʝʩʝʥʳ ʪʝ ʪʦʚʘʨʥʳʝ ʧʣʦʜʳ, ʫ ʢʦʪʦʨʳʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʳ ʪʠʧʠʯʥʳʝ ʩʦʨʪʦʚʳʝ ʧʨʠʟʥʘʢʠ. ʕʪʘ ʯʘʩʪʴ ʫʨʦʞʘʷ ʪʘʢʞʝ ʚʟʚʝʰʝʥʘ ʠ ʠʟ ʥʠʭ 

ʟʘʛʦʪʦʚʣʝʥʳ ʵʣʠʪʥʳʝ ʩʝʤʝʥʘ ʩ ʭʦʨʦʰʠʤʠ ʩʦʨʪʦʚʳʤʠ ʠ ʧʦʩʝʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ; 

3. ʂ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʦʪʥʝʩʝʥʳ ʥʝʪʠʧʠʯʥʳʝ ʜʣʷ ʩʦʨʪʘ ʪʦʚʘʨʥʳʝ ʧʣʦʜʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʨʝʘʣʠʟʦʚʘʥʳ. 

 

ɺʳʚʦʜʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʛeʥʙʘʥʢʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ 

ʦʭʨʘʥʷʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠʭ ʙʳʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʘ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʧʦʩʝʚʘ, ʜʦʩʪʫʧ ʢ ʩʝʤʝʥʘʤ ʩʦʨʪʦʚ çʋʬʫʛè ʠ çʅʫʙʘʨè ʚ ʥʝʦʙʭʦʜʠʤʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʧʦʣʫʯʝʥ. ʕʪʠ ʜʚʘ ʮʝʥʥʳʭ ʤʝʩʪʥʳʭ ʩʦʨʪʘ ʧʦʜʚʝʨʛʣʠʩʴ ʛʝʥʝʪʠʯʝʩʢʦʤʫ 

ʫʥʠʯʪʦʞʝʥʠʶ. 

ʅʝʦʙʭʦʜʠʤʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʝʤʷʥ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʦʚ 

ʩʝʣʝʢʮʠʠ ʅʀʀʆ, ʘ ʪʘʢʞʝ ʭʨʘʥʠʚʰʠʭʩʷ ʚ ɻʝʥʙʘʥʢʝ ʠʥʩʪʠʪʫʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʧʨʦʚʝʜʝʥʠʝ ʩʦʨʪʦʩʤʝʥ ʠ ʩʦʨʪʦʧʨʦʯʠʩʪʦʢ ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ 

ʩʧʦʩʦʙʦʚ ʜʣ ̫ʩʦʟʜʘʥʠʷ ʯʠʩʪʳʭ ʣʠʥʠʡ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʙʦʨ ʧʘʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ 

ʯʠʩʪʳʭ ʣʠʥʠʡ ʚʩʝʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʳʜʝʣʝʥ ʨʷʜ ʩʦʨʪʦʚ, ʠʤʝʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʮʝʥʥʦʩʪʴ ʜʣʷ ʩʝʣʝʢʮʠʠ. 
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MELIORATIVE STATE OF SOILS OF THE RESEARCH OBJECT 

 UNDER TOMATOES IN THE SHABRAN REGION 

 

ÉAdigozalov M., Institute Soilscience and Agrochemistry of Azerbaijan NAS,  

Baku, Azerbaijan, muh.adigozelov@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʚʙrʨʘʥʥʦʛʦ 

ʦʧʳʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜ ʪʦʤʘʪʘʤʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʦʨʦʰʝʥʠʷ 

(ʢʘʧʝʣʴʥʦ-ʙʦʨʦʟʜʯʘʪʳʝ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʐʘʙʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 20%, ʚ ʫʤʝʨʝʥʥʦ ʟʘʩʦʣʝʥʥʳʭ ð ʥʘ 50%, ʚ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ð ʥʘ 70%, ʘ ʚ 

ʦʯʝʥʴ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ð ʥʘ 90%. ʇʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʚʩʝ ʮʝʥʥʳʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʛʥʦʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ. 

 

Abstract. The presented article is devoted to the study of the reclamation state of the lands of 

the selected experimental research site under tomatoes with various methods of irrigation (drip-

furrowed) on the territory of a farm in the Shabran region of Azerbaijan. The yield of agricultural 

crops on slightly saline soils decreases by 20%, in moderately saline soils ð by 50%, in highly 

saline soils ð by 70%, and in very highly saline soils ð by 90%. Soil fertility and all valuable 

agronomic features depend on the amount of humus in the arable layer. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚʳ, ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʢʘʧʝʣʴʥʦʝ 

ʦʨʦʰʝʥʠʝ, ʧʦʣʠʚ ʧʦ ʙʦʨʦʟʜʘʤ, ʪʠʧ ʟʘʩʦʣʝʥʠʷ, ʛʫʤʫʩ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Keywords: soil salinity, water-physical properties of soil, trickle irrigation, furrow irrigation, 

type of salinity, humus, crop yield. 
 

ɿʘʩʦʣʝʥʠʝ ʧʦʯʚʳ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʠʭ ʚʦʟʜʫʰʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ, ʧʠʪʘʪʝʣʴʥʦʛʦ 

ʨʝʞʠʤʦʚ, ʥʘʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʦʩʣʘʙʣʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʠ ʩʥʠʞʝʥʠʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ. ʅʘʢʦʧʣʝʥʠʝ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʷʟʢʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʥʠʞʘʝʪ ʚʦʜʦʧʦʛʣʦʱʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʘʝʪʩʷ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʨʘʩʪʝʥʠʡ, ʯʘʩʪʴ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝ ʫʩʚʘʠʚʘʝʪʩʷ ʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʪʝʥʠʷʤʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʚʨʝʜʥʳʭ 

ʩʦʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʪʠʧʘ ʩʦʣʝʡ, ʚʦʟʨʘʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ. ɺʦ ʚʨʝʤʷ 

ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʜʦʚ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʧʦʥʠʞʘʝʪʩʷ. ɺʣʠʷʥʠʝ 

ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʩʦʩʪʦʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʩʦʩʪʘʚʘ ʩʦʣʝʡ 

(ʪʠʧʘ), ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʘʢʦ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʘʞʝ ʧʨʠ 
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ʩʘʤʳʭ ʩʪʨʦʛʠʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʨʝʟʢʦ 

ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʐʘʙʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘʩʘʞʝʥʥʳʭ ʪʦʤʘʪʘʤʠ, ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʠ ʦʨʦʰʝʥʠʷ ʧʦ ʙʦʨʦʟʜʘʤ, ʦʞʠʜʘʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ, ʙʳʣʠ ʚʟʷʪʳ ʦʙʨʘʟʮʳ ʧʦʯʚ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʨʦʬʠʣʷ ʧʦ ʩʣʦʷʤ 0ï

20, 20ï40, 40ï60, 60ï80, 80ï100 ʩʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟʳ ʢʘʢ ʜʣʷ ʢʘʞʜʦʡ 

ʩʢʚʘʞʠʥʳ, ʪʘʢ ʠ ʜʣʷ ʦʙʱʝʛʦ ʫʯʘʩʪʢʘ ʚ ʮʝʣʦʤ. ʀʟʥʘʯʘʣʴʥʦ ʧʦʢʘʟʘʪʝʣʠ ʟʘʩʦʣʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ [3]. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 1, 

2. 
 

ʊʘʙʣʠʮʘ 1 

ʇʆʂɸɿɸʊɽʃʀ ʇʆʃʅʆʁ ɺʆɼʅʆʁ ɺʓʊʗɾʂʀ ʇʆʏɺ ʇʆɼ ʊʆʄɸʊɸʄʀ  

ʇʈʀ ʂɸʇɽʃʔʅʆʄ ʆʈʆʐɽʅʀʀ, %/ʤʛ ʵʢʚ., (2015 ʛ.) 

ˉ  ɻʣʫʙʠ-
ʥʘ, ʩʤ 

HCO3 Cl SO4 Ca Mg Na ʉʫʤʤʘ 
ʩʦʣʝʡ, % 

ʇʣʦʪʥʳʡ 
ʦʩʪʘʪʦʢ, % 

1 0-20 0,032 0,007 0,068 0,024 0,006 0,010 0,147 0,164 

0,52 0,20 1,42 1,20 0,50 0,44 

20ï40 0,049 0,004 0,043 0,016 0,004 0,016 0,132 0,132 

0,80 0,12 0,89 0,80 0,30 0,71 

40ï60 0,037 0,004 0,038 0,010 0,002 0,019 0,110 0,120 

0,60 0,12 0,79 0,50 0,20 0,81 

60ï80 0,024 0,003 0,021 0,008 0,002 0,007 0,065 0,068 

0,40 0,08 0,84 0,40 0,20 0,32 

80ï100 0,032 0,004 0,040 0,020 0,002 0,020 0,106 0,108 

0,52 0,12 0,85 0,40 0,20 0,88 

2 0ï20 0,039 0,004 0,041 0,020 0,005 0,005 0,114 0,110 

0,64 0,12 0,85 1,00 0,40 0,21 

20ï40 0,032 0,006 0,021 0,012 0,004 0,005 0,080 0,078 

0,52 0,16 0,44 0,60 0,30 0,22 

40ï60 0,044 0,,4 0,030 0,010 0,002 0,018 0, 108 0,104 

0,72 0,12 0,63 0,50 0,20 0,77 

60ï80 0,029 0,003 0,034 0,006 0,002 0,017 0,091 0,096 

0,48 0,08 0,70 0,30 0,20 0,76 

80ï100 0,037 0,003 0,032 0,010 0,002 0,015 0,099 0,104 

0,60 0,08 0,67 0,50 0,20 0,65 

3 0ï20 0,037 0,004 0,042 0,020 0,006 0,002 0,111 0,120 

0,60 0,12 0,87 1,00 0,50 0,09 

20ï40 0,034 0,003 0,048 0,018 0,004 0,010 0,117 0,128 

0,56 0,08 1,01 0,20 0,30 0,45 

40ï60 0,034 0,004 0,062 0,006 0,002 0,033 0,141 0,132 

0,56 0,12 1,28 0,30 0,20 1,46 

60ï80 
0,037 0,004 0,034 0,010 0,002 0,017 

0,104 0,100 
0,60 0,12 0,70 0,50 0,20 0,72 

80ï100 
0,037 0,006 0,039 0,012 0,002 0,017 

0,113 0,104 
0,60 0,16 0,80 0,60 0,20 0,76 

ʆ
ʙ
ʱ
ʘ
ʷ
 

ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʴ

 0ï60 0,037 0,005 0,044 0,014 0,004 0,015 0,119 0,121 

0,61 0,13 0,91 0,68 0,32 0,65 

0ï100 0,036 0,004 0,040 0,013 0,003 0,016 0,112 0,111 

0,58 0,12 0,85 0,59 0,27 0,69 
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ʊʘʙʣʠʮʘ 2 

ʇʆʂɸɿɸʊɽʃʀ ʇʆʃʅʆʁ ɺʆɼʅʆʁ ɺʓʊʗɾʂʀ ʇʆʏɺ ʇʆɼ ʊʆʄɸʊɸʄʀ  

ʇʈʀ ʆʈʆʐɽʅʀʀ ʇʆ ɹʆʈʆɿɼɸʄ, %/ ʤʛ ʵʢʚ., (2015 ʛ.) 
 

 ̄ ɻʣʫʙʠʥʘ, 

ʩʤ 

HCO3 Cl SO4 Ca Mg Na ʉʫʤʤʘ 

ʩʦʣʝʡ, % 

ʇʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ, % 

4 0ï20 0,044 0,004 0,071 0,020 0,007 0,017 0,163 0,168 

0,72 0,12 1,49 1,00 0,60 0,73 

20ï40 0,037 0,004 0,060 0,016 0,002 0,032 0,141 0,138 

0,60 0,12 1,25 0,80 0,20 0,97 

40ï60 0,034 0,006 0,060 0,012 0,002 0,027 0,141 0,132 

0,56 0,16 1,25 0,60 0,20 1,17 

60ï80 0,037 0,004 0,048 0,012 0,002 0,021 0,124 0,112 

0,60 0,12 1,01 0,60 0,20 0,93 

80ï100 0,029 0,004 0,044 0,012 0,002 0,016 0,107 0,100 

0,48 0,12 0,92 0,60 0,20 0,72 

5 0ï20 0,037 0,003 0,041 0,016 0,004 0,010 0,111 0,116 

0,60 0,08 0,86 0,80 0,30 0,44 

20ï40 0,037 0,004 0,025 0,014 0,004 0,006 0,090 0,100 

0,60 0,12 0,53 0,70 0,30 0,25 

40ï60 0,032 0,003 0,029 0,012 0,002 0,009 0,087 0,084 

0,52 0,08 0,60 0,60 0,20 0,40 

60ï80 0,032 0,003 0,029 0,012 0,004 0,007 0,087 0,084 

0,52 0,08 0,60 0,60 0,30 0,30 

80ï100 0,029 0,004 0,023 0,012 0,004 0,004 0,076 0,068 

0,48 0,12 0,48 0,60 0,30 0,18 

6 0ï20 0,034 0,004 0,062 0,006 0,002 0,033 0,141 0,132 

0,56 0,12 1,28 0,30 0,20 1,46 

20ï40 0,037 0,004 0,060 0,016 0,002 0,022 0,140 0,138 

0,60 0,12 1,25 0,80 0,20 0,97 

40ï60 0,039 0,004 0,041 0,020 0,005 0,005 0,114 0,110 

0,64 0,12 0,85 1,00 0,40 0,21 

60ï80 0,049 0,004 0,043 0,016 0,004 0,016 0,132 0,132 

0,80 0,12 0,89 0,80 0,30 0,71 

80ï100 0,037 0,003 0,049 0,012 0,002 0,021 0,124 0,112 

0,60 0,08 0,92 0,60 0,20 0,93 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ 

0ï60 0,037 0,004 0,050 0,015 0,003 0,017 0,126 0,124 

0,60 0,12 1,04 0,73 0,29 0,74 

0ï100 0,036 0,004 0,046 0,014 0,003 0,016 0,119 0,106 

0,59 0,11 0,95 0,70 0,27 0,68 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʘʥʘʣʠʟʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʘʭ 1 ʠ 2, ʧʦʯʚʳ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʟʘʩʦʣʝʥʥʳʤ ʧʦʯʚʘʤ. ʊʘʢ, ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ (ˉ1, 2, 3) 

ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʚʘʨʴʠʨʫʝʪ ʚ 1 ʣʫʥʢʝ ʚ ʧʨʝʜʝʣʘʭ 0,068ï0,164%, ʚʦ 2 ð 0,096ï

0,110%, ʘ ʚ 3 ð 0,100ï0,132%. ɼʣʷ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʚ ʩʣʦʝ 0ï60 ʩʤ 

ʩʦʩʪʘʚʣʷʝʪ 0,121%, ʘ ʚ ʩʣʦʝ 0ï100 ʩʤ ð 0,111%. ʉʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʭʣʦʨʘ ʚ ʧʨʦʙʘʭ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,003ï0,007%, 0,003ï0,006%, 0,004ï0,006%, ʯʪʦ ʤʝʥʴʰʝ ʜʦʧʫʩʪʠʤʦʛʦ 

ʧʨʝʜʝʣʘ ʜʣʷ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ (0,006ï0,01%) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʟʘʩʦʣʝʥʠʷ. 
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ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʨʠ ʦʨʦʰʝʥʠʠ ʪʦʤʘʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ 

ʣʫʛʘʤʠ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʟʘʩʦʣʝʥʥʳʤ ʧʦʯʚʘʤ. ɺ ˉ4, 5 ʠ 6, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʪʦʤʫ 

ʚʘʨʠʘʥʪʫ, ʟʥʘʯʝʥʠʷ ʩʦʣʝʥʦʩʪʠ ʜʣʷ ʧʣʘʩʪʦʚ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ, 

ʩʦʩʪʘʚʣʷʷ ʚ ˉ4 ð 0,100ï0,168%, ʚ ˉ5 ð 0,068ï0,116% ʠ 0,110ï1,138% ð ʚ ˉ6. 

ʂʦʣʠʯʝʩʪʚʦ ʭʣʦʨʘ ʥʘ ʦʨʦʰʘʝʤʦʡ ʧʣʦʱʘʜʠ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,004-0,006%, 0,003-

0,004% ʠ 0,003-0,004% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ, ʘ ʧʨʠʥʷʪʳʡ ʧʨʝʜʝʣ ʙʝʟʚʨʝʜʥʦʩʪʠ 

ʤʝʥʴʰʝ. ʂʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʚ ʩʣʦʝ 0ï60 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 0,124% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʠ 

0,106% ʚ ʩʣʦʝ 0ï100 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʭʣʦʨʘ ʚ ʩʫʭʦʤ ʦʩʪʘʪʢʝ ʜʣʷ ʵʪʠʭ ʩʣʦʝʚ ʩʦʩʪʘʚʣʷʣʦ 0,004%. 

ʇʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʠ ʧʦʣʠʚʝ ʧʦ ʙʦʨʦʟʜʘʤ, ʪʠʧʳ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 

ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ [3], ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 

ʊʀʇ ɿɸʉʆʃɽʅʀʗ ʇʆʏɺʓ ʇʆ ɺɸʈʀɸʅʊɸʄ ʂɸʇɽʃʔʅʆɻʆ 

 ʀ ɹʆʈʆɿɼʂʆɺʆɻʆ ʇʆʃʀɺɸ ʇʆɼ ʊʆʄɸʊɸʄʀ 
 

ˉ 

ʩʢʚʘʞʠʥ 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ʉʦʦʪʥʦʰʝʥʠʝ ʘʥʠʦʥʦʚ, ʤʛ/ʵʢʚ. ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʪʠʦʥʦʚ, 

ʤʛ/ʵʢʚ. 

ʊʠʧ 

ʟʘʩʦʣʝʥʠʷ 

Cl:SO4 HCO3:Cl HCO3:SO4 Na:Mg Na:Ca Mg:Ca 

ʋʯʘʩʪʦʢ ʧʦʜ ʢʘʧʝʣʴʥʳʤ ʦʨʦʰʝʥʠʝʤ 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ 

0ï20 0,14 4,00 0,56 0,52 0,22 0,44 S-Ca-Na 

20ï40 0,15 6,26 0,80 1,53 0,86 0,57 S-Ca-Na 

40ï60 0,13 5,22 0,70 3,06 2,33 0,37 S-Ca-Na 

60ï80 0,13 5,57 0,69 3,00 1,50 0,50 S-Ca-Na 

80ï100 0,14 4,77 0,74 3,81 1,52 0,40 S-Ca-Na 

ʋʯʘʩʪʦʢ ʦʨʦʰʝʥʠʷ ʧʦ ʙʦʨʦʟʜʘʤ 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ 

0ï20 0,08 5,90 0,35 1,22 0,43 0,35 S-Ca-Na 

20ï40 0,10 5,40 0,55 3,12 0,95 0,30 S-Ca-Na 

40ï60 0,13 4,78 0,64 2,23 0,81 0,36 S-Ca-Na 

60ï80 0,13 6,00 0,78 2,43 0,97 0,40 S-Ca-Na 

80ï100 0,14 4,80 0,67 2,61 0,98 0,38 S-Ca-Na 

ʇʨʠʤʝʯʘʥʠʝ: S ð ʘʥʠʦʥʳ ʩʫʣʴʬʘʪʘ, Ca ð ʢʘʪʠʦʥʳ ʢʘʣʴʮʠʷ, Na ð ʢʘʪʠʦʥʳ ʥʘʪʨʠʷ  

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 3 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʯʚʳ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʦʠʭ 

ʚʘʨʠʘʥʪʘʭ (ʢʘʧʝʣʴʥʳʡ ʠ ʙʦʨʦʟʜʢʦʚʳʡ) ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʟʘʩʦʣʝʥʠʷ ʧʦ ʘʥʠʦʥʥʦ-ʩʫʣʴʬʘʪʥʦʤʫ ʠ 

ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦʤʫ ʟʘʩʦʣʝʥʠʶ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʪʠʦʥʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʘʩʩʯʠʪʘʥʦ ʚʝʨʦʷʪʥʦʝ ʩʦʣʝʩʦʜʝʨʞʘʥʠʝ ʧʦʯʚ ʜʣʷ ʩʣʦʝʚ 0ï60 ʠ 0ï100 ʩʤ 

ʜʣʷ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ. 

ʂʘʢ ʚʠʜʥʦ, ʚʝʨʦʷʪʥʳʤʠ ʩʦʣʷʤʠ ʚ ʧʦʯʚʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ Ca (HCO3)2, 

Mg (HCO3)2, NaHCO3, CaSO4, MgSO4, Na2SO4 ʠ NaCl. ʉʨʝʜʠ ʜʘʥʥʳʭ ʩʦʣʝʡ ʚʨʝʜʥʳʤʠ 

ʷʚʣʷʶʪʩʷ NaCl, NaHCO3, N2SO4, ʘ ʥʝ ʦʧʘʩʥʳʤʠ Ca (HCO3)2, Mg (HCO3)2 ʠ CaSO4.  

ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ, ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʩʦʣʝʡ ʚ ʩʣʦʝ ʧʦʯʚʳ 0ï

60 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 54,24%, ʘ ʚ ʩʣʦʝ 0ï100 ʩʤ ð 56,76%.  

ʇʨʠ ʧʦʣʠʚʝ ʧʦ ʙʦʨʦʟʜʘʤ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʩʦʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʣʦʷʭ 

ʩʦʩʪʘʚʠʣʦ 53,97% ʠ 52,99%. ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʧʦʯʚ. 
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ʊʘʙʣʠʮʘ 4 

ɺɽʈʆʗʊʅʆʉʊʔ ʉʆʃɽɺʆɻʆ ʉʆʉʊɸɺɸ ʇʆʏɺʓ 

 ʅɸ ʋʏɸʉʊʂɸʍ ʉ ʆʈʆʐɸɽʄʓʍ ʂɸʇɽʃʔʅʓʄ ʆʈʆʐɽʅʀɽʄ ʀ ʇʆ ɹʆʈʆɿɼɸʄ ʚ % 
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 ʆʪ ʩʫʤʤʳ 

ɺʨʝʜʥʳʝ ʚ % ɺʨʝʜʥʳʝ ʚ % 

ʇʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ  

0-60 0,049 ð ð 0,005 0,019 0,037 0,008 0,118 0,064 54,24 0,054 45,76 

0-100 0,047 ð ð 0,001 0,016 0,040 0,007 0,111 0,063 56,76 0,048 43,24 

ʆʨʦʰʝʥʠʝ ʧʦ ʙʦʨʦʟʜʘʤ  

0-60 0,049 ð ð 0,009 0,017 0,044 0,007 0,126 0,068 53,97 0,058 46,03 

0-100 0,048 ð ð 0,007 0,016 0,040 0,006 0,117 0,062 52,99 0,055 47,01 

 

ʇʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʚʩʝ ʮʝʥʥʳʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʨʝʛʥʦʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚʦʜʥʳʡ, ʚʦʟʜʫʰʥʳʡ ʠ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ, ʫʣʫʯʰʘʝʪ 

ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʥʘʢʦʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɻʫʤʫʩ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʚʦʝʥʠʶ ʤʠʥʝʨʘʣʦʚ ʨʘʩʪʝʥʠʷʤʠ, ʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʠʧʘ ʧʦʯʚʳ. ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʧʦ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʧʨʠʚʝʜʝʥʦ ʚ ʊʘʙʣʠʮʝ 5 [2]. 

 

ʊʘʙʣʠʮʘ 5 

ʂʆʃʀʏɽʉʊɺʆ ɻʋʄʋʉɸ ʇʆ ʄɽʃʀʆʈɸʊʀɺʅʓʄ ʂɸʊɽɻʆʈʀʗʄ 
 

ʂʘʪʝʛʦʨʠʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ, 

ʚ % 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ  

ʍʦʨʦʰʠʝ > 5 ɸʢʪʠʚʥʦʝ ʛʫʤʫʤʦʦʙʨʘʟʦʚʘʥʠʝ 

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ  5ï3 ʅʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ  

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʩ ʦʧʘʩʥʦʩʪʴʶ ʫʭʫʜʰʝʥʠʷ  3ï1 ʊʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ 

ʅʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ  < 1 ɺʳʤʳʚʘʥʠʝ ʛʫʤʫʩʘ  

 

ʅʘ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʣʦʝ 0ï50 ʩʤ. 

ʇʦʢʘʟʘʪʝʣʠ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʨʦʰʝʥʠʝʤ ʧʦ ʙʦʨʦʟʜʘʤ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 6. 

 

ʊʘʙʣʠʮʘ 6 

ʂʆʃʀʏɽʉʊɺʆ ɻʋʄʋʉɸ ɺ ʇʆʏɺɽ ɺ ɺɸʈʀɸʅʊɽ ʉ ʆʈʆʐɽʅʀɽʄ ʇʆ ɹʆʈʆɿɼɸʄ, ʚ % 
 

ˉ ʨʘʟʨʝʟʘ  ɻʣʫʙʠʥʘ, ʩʤ ɻʫʤʫʩ, % ʆʮʝʥʢʘ ʅʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ  

1 0ï25 3,75 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʅʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

25ï50 2,60 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʩ 

ʨʠʩʢʦʤ ʫʭʫʜʰʝʥʠʷ  

ʊʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ 

2 0ï25 3,45 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʅʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ  

25ï50 2,90 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʊʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ 

3 0ï25 3,65 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʅʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

25ï50 2,45 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʩ 

ʨʠʩʢʦʤ ʫʭʫʜʰʝʥʠʷ 

ʊʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ 

 

ʇʦ ʦʮʝʥʦʯʥʦʡ ʰʢʘʣʝ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0ï25 ʩʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 3,45ï

3,75%. ʆʮʝʥʢʘ ʜʦʩʪʘʪʦʯʥʘ, ʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʥʝʩʪʘʙʠʣʴʥʦ. ɺ ʩʣʦʝ 25ï50 ʩʤ ʢʦʣʠʯʝʩʪʚʦ 
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ʧʝʨʝʛʥʦʷ 2,45ï2,90%. ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʛʥʦʷ ʜʦʩʪʘʪʦʯʥʦ, ʥʦ ʫʭʫʜʰʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʦʧʘʩʥʳʤ ʠ 

ʪʝʥʜʝʥʮʠʷ ʫʭʫʜʰʘʝʪʩʷ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʙʳʣʦ ʠʟʫʯʝʥʦ ʥʘ ʦʩʥʦʚʝ 

ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ, ʚʟʷʪʳʭ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7 

ʂʆʃʀʏɽʉʊɺʆ ɻʋʄʋʉɸ ɺ ʇʆʏɺɽ ʇʈʀ ʂɸʇɽʃʔʅʆʄ ʆʈʆʐɽʅʀʀ, % 
 

ˉ ʨʘʟʨʝʟʘ ɻʣʫʙʠʥʘ, ʩʤ ɻʫʤʫʩ, % ʆʮʝʥʢʘ ʅʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ 

1 0ï25 3,20 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʅʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

25ï50 2,95 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʩ 

ʨʠʩʢʦʤ ʫʭʫʜʰʝʥʠʷ 

ʊʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ 

2 0ï25 3,04 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʅʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

25ï50 2,86 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʩ 

ʨʠʩʢʦʤ ʫʭʫʜʰʝʥʠʷ 

ʊʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ 

3 0ï25 3,17 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʅʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

25ï50 2,75 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʩ 

ʨʠʩʢʦʤ ʫʭʫʜʰʝʥʠʷ 

ʊʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0ï25 ʩʤ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 3,04ï

3,20%, ʠ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʤ. ɺ ʩʣʦʝ 25ï50 ʩʤ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʛʥʦʷ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 2,75ï2,97% ʠ ʩʦʩʪʘʚʣʷʝʪ 2,85% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʚ ʵʪʦʤ ʩʣʦʝ 

ʜʦʩʪʘʪʦʯʥʦ, ʥʦ ʫʭʫʜʰʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʦʧʘʩʥʳʤ, ʠ ʪʝʥʜʝʥʮʠʷ ʫʭʫʜʰʘʝʪʩʷ.  

ɻʫʤʫʩ ð ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ, ʧʦʩʢʦʣʴʢʫ 

ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ. ɿʥʘʯʝʥʠʝ ʧʝʨʝʛʥʦʷ ʚ ʩʦʟʜʘʥʠʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʤʥʦʛʦʛʨʘʥʥʦ. ɻʫʤʫʩ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʢʘʢ N, P, S, Ca ʠ ʜʨ. ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʦʯʚʝ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʪʴ ʧʣʦʱʘʜʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ 

ʚ ʮʝʣʦʤ, ʥʦ ʠ ʩʪʘʨʘʪʴʩʷ ʫʣʫʯʰʘʪʴ ʝʝ ʢʘʯʝʩʪʚʦ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʟʘʩʦʣʝʥʥʳʤʠ ʧʦʯʚʘʤʠ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʩʥʠʞʘʝʪʩʷ ʥʘ 20%, ʚ ʫʤʝʨʝʥʥʦ 

ʟʘʩʦʣʝʥʥʳʭ ð ʥʘ 50%, ʚ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ð ʥʘ 70%, ʘ ʚ ʦʯʝʥʴ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ð ʥʘ 

90%. ʅʘ ʩʦʣʦʥʯʘʢʘʭ ʦʙ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʨʝʯʠ ʙʳʪʴ ʥʝ ʤʦʞʝʪ [1]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʠʟʫʯʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, ʦʩʦʙʝʥʥʦ ʥʘ ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ ʦʯʝʥʴ 

ʘʢʪʫʘʣʴʥʘ. 

 

ɺʳʚʦʜʳ 

1. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʨʦʰʘʝʪʩʷ ʢʘʢ 

ʢʘʧʝʣʴʥʳʤ, ʪʘʢ ʠ ʧʦ ʙʦʨʦʟʜʘʤ, ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʟʘʩʦʣʝʥʥʳʤ ʧʦʯʚʘʤ. ʂʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 

ʚ ʩʣʦʝ 0ï60 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 0,121% ʠ 0,124% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʚ ʩʣʦʝ 0ï100 ʩʤ ð 0,111% ʠ 

0,106%. 

2. ʂʦʣʠʯʝʩʪʚʦ ʠʦʥʘ ʭʣʦʨʘ ʚ ʦʙʨʘʟʮʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,003ï0,007%, 0,003ï

0,006%, 0,004ï0,006%, ʯʪʦ ʤʝʥʴʰʝ ʜʦʧʫʩʪʠʤʦʛʦ ʧʨʝʜʝʣʘ ʜʣʷ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ (0,006ï0,01%) 

ʜʣʷ ʭʣʦʨʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʦʣʝʥʦʩʪʠ. 

3. ɺ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʢʘʧʝʣʴʥʳʡ ʠ ʙʦʨʦʟʜʢʦʚʳʡ) ʧʦʯʚʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʩʫʣʴʬʘʪʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʥʠʦʥʦʚ ʠ ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦʛʦ 

ʟʘʩʦʣʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʪʠʦʥʦʚ. 
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4. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʛʫʤʫʩʘ ʟʝʤʣʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʫʛʨʦʟʳ ʠʭ ʫʭʫʜʰʝʥʠʷ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʭʫʜʰʝʥʠʠ ʧʨʦʮʝʩʩʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪʦʡ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʘʢʩʦʥʦʤʠʠ, ʟʥʘʯʝʥʠʠ ʠ 

ʙʦʣʝʟʥʷʭ ʨʘʩʪʝʥʠʡ ʧʝʨʮʘ ð ʚʠʜʦʚ ʨʦʜʘ Capsicum. ɺ ʢʫʣʴʪʫʨʝ ʚʳʨʘʱʠʚʘʶʪ 5 ʚʠʜʦʚ ʵʪʦʛʦ 

ʨʦʜʘ, ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ: C. annuum, C. chinense ʠ C. frutescens; C. baccatum ʠ 

C. pubescens ʚʦʟʜʝʣʳʚʘʶʪ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʛʠʦʥʘʭ. ʇʦ ʩʦʙʨʘʥʥʳʤ ʘʚʪʦʨʘʤʠ ʜʘʥʥʳʤ ʥʘ 

ʨʘʩʪʝʥʠʷʭ ʧʝʨʮʘ ʚʳʟʳʚʘʶʪ ʙʦʣʝʟʥʠ ʙʦʣʝʝ 122 ʚʠʜʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ 58 ʚʠʜʦʚ 

ʛʨʠʙʦʚ, 11 ð ʦʦʤʠʮʝʪʦʚ, 15 ð ʙʘʢʪʝʨʠʡ, 32 ð ʚʠʨʫʩʦʚ, ʙʦʣʝʝ 6 ʚʠʜʦʚ ʥʝʤʘʪʦʜ, ʘ ʪʘʢʞʝ 

ʮʚʝʪʢʦʚʳʝ ʧʘʨʘʟʠʪʥʳʝ ʨʘʩʪʝʥʠʷ. ʀʟ ʥʠʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚʩʪʨʝʯʘʶʪʩʷ 18 ʚʠʜʦʚ ʛʨʠʙʦʚ, 2 ʚʠʜʘ 

ʦʦʤʠʮʝʪʦʚ, 1 ʚʠʜ ʙʘʢʪʝʨʠʡ, 2 ʚʠʨʫʩʘ, 1 ʛʘʣʣʦʚʘʷ ʥʝʤʘʪʦʜʘ, ʧʦ 2 ʚʠʜʘ ʧʦʚʠʣʠʢʠ ʠ ʟʘʨʘʟʠʭʠ. 

ʆʜʥʘʢʦ ʚʩʝ ʦʥʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʝ ʥʘ 

ʧʝʨʮʘʭ, ʘ ʥʘ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʷʭ. ɸʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 6 ʨʘʡʦʥʘʭ 

ʋʟʙʝʢʠʩʪʘʥʘ ʛʥʠʣʠ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʠ ʛʠʙʝʣʠ ʩʣʘʜʢʦʛʦ ʠ ʦʩʪʨʦʛʦ ʧʝʨʮʘ, ʚʳʟʳʚʘʝʤʦʡ Fusarium 

oxysporum (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʬʦʨʤʦʡ radici-capsici). 

 

Abstract. This paper reviews taxonomy, importance and diseases of pepper plants belonging 

to Capsicum genus. Five species of the genus are domesticated, Capsicum annuum being the most 

cultivated species followed by C. chinense and C. frutescens while C. baccatum and C. pubescens 

are grown in limited areas of some regions. Review of the available literature data has shown that 

more than 122 species of microorganisms can cause pepper diseases, including >58 species of 

fungi, 11 oomycetes, 15 bacteria, 32 viruses, > 6 species of nematodes, and some higher parasitic 

plants. From these 18 species of fungi, 2 oomycetes, one bacterium, two viruses, one root-knot 

nematode, two species of each of dodder and broomrape have been recorded in Uzbekistan. 

However, all of these organisms but one powdery mildew fungus has been registered on other than 

pepper plants. Previously the authors of the current paper have found that deadly crown rot of both 
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sweet and hot peppers caused by Fusarium oxysporum (supposedly f. sp. radici-capsici) occurred 

widely in six districts of Uzbekistan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Capsicum, ʪʘʢʩʦʥʦʤʠʷ, ʩʣʘʜʢʠʡ ʩʪʨʫʯʢʦʚʳʡ ʧʝʨʝʮ, ʦʩʪʨʳʡ ʩʪʨʫʯʢʦʚʳʡ 

ʧʝʨʝʮ, ʢʘʧʩʘʠʮʠʥ, ʙʦʣʝʟʥʠ, ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ, ʙʘʢʪʝʨʠʠ, ʚʠʨʫʩʳ. 

 

Keywords: Capsicum, taxonomy, sweet peppers, chillies, capsaicin, diseases, plant pathogenic 

fungi, Bacteria, viruses.  

 

ʈʦʜ Capsicum L.  

ʊʘʢʩʦʥʦʤʠʷ. ʉʪʨʫʯʢʦʚʳʡ ʧʝʨʝʮ (ʢʘʧʩʠʢʫʤ) ʚʭʦʜʠʪ ʚ ʮʘʨʩʪʚʦ ʈʘʩʪʝʥʠʷ (Plantae), ʦʪʜʝʣ 

ʇʦʢʨʳʪʦʩʝʤʝʥʥʳʝ ʠʣʠ ʎʚʝʪʢʦʚʳʝ (Angiospermae), ʢʣʘʩʩ ɼʚʫʜʦʣʴʥʳʝ (Eudicots = 

Dicotyledonae), ʧʦʨʷʜʦʢ ʇʘʩʣʝʥʦʮʚʝʪʥʳʝ (Solanales), ʩʝʤʝʡʩʪʚʦ ʇʘʩʣʝʥʦʚʳʝ (Solanaceae), 

ʧʦʜʩʝʤʝʡʩʪʚʦ ʇʘʩʣʝʥʦʚʳʝ (Solanoideae), ʪʨʠʙʫ Capsiceae, ʨʦʜ Capsicum L. (ʅʝ ʧʫʪʘʪʴ ʩ ʨʦʜʦʤ 

ʇʝʨʝʮ (Piper) ʩʝʤʝʡʩʪʚʘ ʇʝʨʝʯʥʳʝ ð Piperaceae). 

ʀʩʪʦʨʠʷ. ʈʦʜʠʥʦʡ ʨʘʩʪʝʥʠʡ ʧʝʨʮʘ ʢʘʧʩʠʢʫʤ ʷʚʣʷʶʪʩʷ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʨʘʡʦʥʳ 

ʄʝʢʩʠʢʠ, ʎʝʥʪʨʘʣʴʥʘʷ ʠ ʖʞʥʘʷ ɸʤʝʨʠʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʠʜʳ ʨʦʜʘ ʙʳʣʠ ʦʜʦʤʘʰʥʝʥʳ ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ 3 ʪʳʩ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ; ʝʩʪʴ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦ ʚʳʨʘʱʠʚʘʥʠʠ 

ʧʝʨʮʘ ʯʠʣʠ 10ï12 ʪʳʩ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ. ʀʩʧʘʥʩʢʠʝ ʢʦʥʢʠʩʪʘʜʦʨʳ ʚ 1493 ʛ. ʧʨʠʚʝʟʣʠ ʩʝʤʝʥʘ 

ʧʝʨʮʘ ʚ ʀʩʧʘʥʠʶ, ʦʪʢʫʜʘ ʵʪʘ ʢʫʣʴʪʫʨʘ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʚ ɽʚʨʦʧʫ, ɸʟʠʶ ʠ ʜʘʣʝʝ ʚʦ ʚʩʝ 

ʜʨʫʛʠʝ ʯʘʩʪʠ ʟʝʤʥʦʛʦ ʰʘʨʘ.  

ʆʧʠʩʘʥʠʝ. ʆʜʥʦʣʝʪʥʠʝ (ʚ ʨʝʛʠʦʥʘʭ ʩ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ) ʠ ʤʥʦʛʦʣʝʪʥʠʝ (ʚ ʪʨʦʧʠʢʘʭ) 

ʢʫʩʪʘʨʥʠʢʠ ʠ ʧʦʣʫʢʫʩʪʘʨʥʠʢʠ ʚʳʩʦʪʦʡ 20ï120 ʩʤ, ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ ʜʦʩʪʠʛʘʶʪ 3 ʤ ʠ ʙʦʣʝʝ. 

ʃʠʩʪʴʷ ʮʝʣʴʥʳʝ ʮʝʣʴʥʦʢʨʘʡʥʠʝ. ʎʚʝʪʢʠ ʚ ʨʘʟʚʠʣʢʘʭ ʩʪʝʙʣʝʡ, ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʧʘʨʥʳʝ, ʠʥʦʛʜʘ 

ʚ ʧʫʯʢʘʭ, ʯʘʱʝ ʙʝʣʳʝ ʠ ʬʠʦʣʝʪʦʚʳʝ, ʙʝʟ ʨʠʩʫʥʢʘ ʠʣʠ ʩ ʬʠʦʣʝʪʦʚʳʤ ʣʠʙʦ ʢʨʝʤʦʚʦ-ʞʝʣʪʳʤ 

ʨʠʩʫʥʢʦʤ. ʉʪʝʙʣʠ ʛʣʘʜʢʠʝ ʠʣʠ ʦʧʫʰʝʥʥʳʝ. ʂʦʨʥʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʦ 40 ʩʤ 

ʛʣʫʙʠʥʳ, ʥʠʞʝ ʠʭ ʙʳʚʘʝʪ ʦʯʝʥʴ ʤʘʣʦ. ɻʝʥʦʤʳ ʜʠʧʣʦʠʜʥʳʝ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ 2n=2x=24, ʘ 

ʫ ʥʝʢʦʪʦʨʳʭ ʜʠʢʠʭ ʚʠʜʦʚ 2n=2x=32 (https://clck.ru/Xzjn4). 

ɺʠʜʳ ʠ ʩʦʨʪʘ. ɺ ʨʦʜ Capsicum ʚʭʦʜʠʪ ~40 ʚʠʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʩ.-ʭ. ʢʫʣʴʪʫʨ 

ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʧʷʪʴ ʚʠʜʦʚ: Capsicum annuum L. ð ʧʝʨʝʮ ʦʜʥʦʣʝʪʥʠʡ (ʧʝʨʝʮ ʩʪʨʫʯʢʦʚʳʡ, 

ʧʝʨʝʮ ʦʚʦʱʥʦʡ), C. chinense Jacq. ð ʧʝʨʝʮ ʢʠʪʘʡʩʢʠʡ, ʠʣʠ ʷʤʘʡʩʢʠʡ ʞʛʫʯʠʡ, C. frutescens L. 

ð ʧʝʨʝʮ ʢʫʩʪʘʨʥʠʢʦʚʳʡ, C. baccatum L. ð ʧʝʨʝʮ ʷʛʦʜʦʚʠʜʥʳʡ ʠ C. pubescens Ruiz & Pav. ð 

ʧʝʨʝʮ ʦʧʫʰʝʥʥʳʡ.  

ʇʣʦʜʳ ʩ ʦʩʪʨʳʤ ʚʢʫʩʦʤ ʠʤʝʶʪʩʷ ʫ ʚʩʝʭ ʧʷʪʠ ʚʠʜʦʚ ʧʝʨʮʘ, ʥʦ ʚʩʝ ʩʦʨʪʘ ʩʦ ʩʣʘʜʢʠʤʠ 

ʧʣʦʜʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʚʠʜʫ Capsicum annuum (ʊʘʙʣʠʮʘ 1). ɺ ʤʠʨʝ ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʚʦʟʜʝʣʳʚʘʶʪ ʵʪʦʪ ʚʠʜ; ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʩʝ ʩʦʨʪʘ ʯʠʣʠ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʉʝʚ. ɸʤʝʨʠʢʝ ʠ 

ɽʚʨʦʧʝ, ʦʪʥʦʩʷʪʩʷ ʢ C. annuum. ɺʠʜʳ C. annuum, C. chinense ʠ C. frutescens ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ 

ʦʯʝʥʴ ʙʣʠʟʢʠ, ʩʚʦʙʦʜʥʦ ʩʢʨʝʱʠʚʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʜʘʶʪ ʬʝʨʪʠʣʴʥʦʝ ʧʦʪʦʤʩʪʚʦ.  

Capsicum chinense ð ʧʝʨʝʮ ʢʠʪʘʡʩʢʠʡ, ʧʦ ʤʥʦʛʠʤ ʧʨʠʟʥʘʢʘʤ ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ C. annuum. 

ʇʣʦʜʳ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʢʨʘʡʥʝ ʦʩʪʨʳʝ ð ʩʘʤʳʝ ʦʩʪʨʳʝ ʚ ʤʠʨʝ ʯʠʣʠ (SHU ʙʦʣʝʝ 2 ʤʣʥ) 

ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʦʤʫ ʚʠʜʫ. ɽʛʦ ʥʘʟʚʘʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ 

ʛʦʣʣʘʥʜʩʢʠʡ ʙʦʪʘʥʠʢ ʅ. ɼʞʘʢʠʥ (N. J. von Jacquin), ʦʧʠʩʘʚʰʠʡ ɻ ʪʦʪ ʚʠʜ, ʦʰʠʙʦʯʥʦ 

ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʦʥ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʂʠʪʘʷ (ʚʝʨʦʷʪʥʦ, ʚ ʩʚʷʟʠ ʩ ʦʯʝʥʴ ʰʠʨʦʢʠʤ ʚʦʟʜʝʣʳʚʘʥʠʝʤ 

ʵʪʦʛʦ ʩʦʨʪʦʚ ʵʪʦʛʦ ʚʠʜʘ ʪʘʤ); ʧʦʟʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʢʘʢ ʠ ʫ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ 

ʨʦʜʘ Capsicum, ʨʦʜʠʥʦʡ C. chinense ̫ ʚʣʷʝʪʩʷ ɸʤʝʨʠʢʘ [29]. 
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Capsicum frutescens ʨʘʩʪʝʪ ʪʘʢʞʝ ʚ ʜʠʢʦʤ ʚʠʜʝ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɸʤʘʟʦʥʢʘ, ʦʪ ʶʛʘ 

ɹʨʘʟʠʣʠʠ ʜʦ ɹʦʣʠʚʠʠ (ʦʪʢʫʜʘ ʧʨʦʠʩʭʦʜʠʪ ʠ C. chinense). ʕʪʦʪ ʚʠʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʯʝʥʴ 

ʤʘʣʝʥʴʢʠʤʠ (ʜʣʠʥʘ 1ï2 ʩʤ, ʜʠʘʤʝʪʨ 0,3ï0,7 ʩʤ) ʠ ʩʪʦʷʯʠʤʠ ʧʣʦʜʘʤʠ.  

Capsicum pubescens ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʚ ʜʠʢʦʤ ʚʠʜʝ 

ʥʝʠʟʚʝʩʪʝʥ. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʝʛʦ ð ʤʥʦʛʦʣʝʪʥʠʢ, ʚʳʩʦʢʠʡ ʨʦʩʪ (ʜʦ 5 ʤ), ʩʪʝʙʣʠ, 

ʚʴʶʱʠʝʩʷ ʚ ʚʠʜʝ ʣʦʟʳ, ʣʠʩʪʴʷ ʦʧʫʰʝʥʥʳʝ, ʮʚʝʪʳ ʬʠʦʣʝʪʦʚʳʝ ʠ ʩʝʤʝʥʘ ʯʝʨʥʳʝ. ʈʘʩʪʝʪ ʥʘ 

ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ, ʥʘ ʪʨʦʧʠʯʝʩʢʠʭ ʨʘʚʥʠʥʘʭ ʥʝ ʨʘʩʪʝʪ. 

 

ʊʘʙʣʠʮʘ 1 

ʉʊɽʇɽʅʔ ʆʉʊʈʆʊʓ ʇʃʆɼʆɺ ʈɸʉʊɽʅʀʁ ʋ ɺʀɼʆɺ ʈʆɼɸ Capsicum  

ʀ ʉʆɼɽʈɾɸʅʀɽ ɺ ʅʀʍ ʂɸʇʉɸʀʎʀʅɸ (ʚ ʙʘʣʣʘʭ SHU) 
 

ʉʪʝʧʝʥʴ ʦʩʪʨʦʪʳ ʧʣʦʜʦʚ ʯʠʣʠ ɹʘʣʣ ʧʦ SHU 

ʆʙʱʝʝ ʜʝʣʝʥʠʝ ʩʦʨʪʦʚ ʚʩʝʭ ʚʠʜʦʚ ʨʦʜʘ Capsicum ʧʦ ʦʩʪʨʦʪʝ ʧʣʦʜʦʚ 

1. ʅʝ ʦʩʪʨʳʝ 0ï700 

2. ʄʘʣʦ ʦʩʪʨʳʝ 700ï3000 

3. ʋʤʝʨʝʥʥʦ ʦʩʪʨʳʝ 3000ï25000 

4. ʆʩʪʨʳʝ 25000ï80000 

5. ʆʯʝʥʴ ʦʩʪʨʳʝ >80000 

ʉʦʨʪʘ Capsicum annuum 

ʅʝ ʦʩʪʨʳʝ (bell peppers) 0ï700 

ʄʘʣʦ ʠʣʠ ʫʤʝʨʝʥʥʦ ʦʩʪʨʳʝ  3500ï10000 

ʋʤʝʨʝʥʥʦ ʦʩʪʨʳʝ ʠ ʦʩʪʨʳʝ (ʥʘʧʨ., ʩ. Birds eye) 10000-350000 

ʉʦʨʪʘ Capsicum frutescens 

ʅʝ ʦʩʪʨʳʝ ï ʤʘʣʦ ʦʩʪʨʳʝ (ʩ. Tabasco) 30ï5000 

ʆʩʪʨʳʝ ï ʦʯʝʥʴ ʦʩʪʨʳʝ (ʩ. African Birds eye) 50000ï175000 

ʆʯʝʥʴ ʦʩʪʨʳʝ (ʩ. Siling Labayo) 80000ï100000 

ʉʦʨʪʘ Capsicum chinense 

ʅʝ ʦʩʪʨʳʝ (ʩ. Aji Dulce) 0ï50 

ʆʯʝʥʴ ʦʩʪʨʳʝ (ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ) >80000 

ʏʨʝʟʚʳʯʘʡʥʦ ʦʩʪʨʳʝ (ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʩʦʨʪʦʚ) >2 ʤʣʥ 

ʉʦʨʪʘ Capsicum baccatum 

ʅʝ ʦʩʪʨʳʝ (ʩ. Piquante) 1000ï2000 

ʆʩʪʨʳʝ (ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ, ʥʘʧʨ., ʩ. Lemon Drop) 30000ï50000 

ʆʯʝʥʴ ʦʩʪʨʳʝ (ʥʘʧʨ., ʩ. African Devil) ʜʦ 175000 

ʉʦʨʪʘ Capsicum pubescens (ʠʟʚʝʩʪʥʳ ʜʚʘ ʦʩʪʨʳʭ ʠ ʦʯʝʥʴ ʦʩʪʨʳʭ ʩʦʨʪʘ) 

ʆʩʪʨʳʝ (ʩ. Can§rio) 30000ï50000 

ʆʩʪʨʳʝ ï ʦʯʝʥʴ ʦʩʪʨʳʝ (ʩ. Rocoto) 30000ï100000 

ʆʩʪʨʳʝ ï ʦʯʝʥʴ ʦʩʪʨʳʝ (ʩ. Rocoto) 50000ï250000 

Capsicum chacoense ï ʦʩʪʨʳʡ ʧʝʨʝʮ 50000ï70000 
 

ʀʩʪʦʯʥʠʢʠ: [1ï49] 

 

ʋ ʢʫʣʴʪʫʨʥʳʭ ʚʠʜʦʚ ʧʝʨʮʘ (ʦʩʦʙʝʥʥʦ ʫ C. annuum) ʠʤʝʝʪʩʷ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. ɺ ʤʠʨʝ ʠʟʚʝʩʪʥʳ ʙʦʣʝʝ 50 ʪʳʩ ʩʦʨʪʦʚ ʧʝʨʮʘ; ʚ ʢʦʣʣʝʢʮʠʠ 

ʩ.-ʭ. ʜʝʧʘʨʪʘʤʝʥʪʘ ʉʐɸ ʭʨʘʥʷʪʩʷ 6200 ʣʠʥʠʡ, ʚʢʣʶʯʘʷ 4000 ʥʦʤʝʨʦʚ C. annuum. ɺ ʉʐɸ ʠ 

ʄʝʢʩʠʢʝ ʩʝʣʝʢʮʠʦʥʝʨʳ ʧʦʩʪʦʷʥʥʦ ʩʦʟʜʘʶʪ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʩʦʨʪʘ. 

ɺ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʥʘʧʨ. ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʚ ʥʝʙʦʣʴʰʦʤ 

ʦʙʲʝʤʝ ʚʳʨʘʱʠʚʘʶʪ ʠ ʜʨʫʛʠʝ ʚʠʜʳ, ʥʘʧʨʠʤʝʨ ʧʝʨʝʮ çʯʘʢʦè ð C. chacoense Hunz. ɺ ʖʞʥʦʡ 
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ɸʤʝʨʠʢʝ ʤʥʦʛʠʝ ʚʠʜʳ ʦʩʪʨʦʛʦ ʧʝʨʮʘ (ʯʠʣʠ) ʨʘʩʪʫʪ ʚ ʜʠʢʦʤ ʚʠʜʝ, ʥʝʙʦʣʴʰʠʝ ʧʣʦʜʳ ʢʦʪʦʨʳʭ 

ʩʦʙʠʨʘʶʪ ʠ ʧʨʦʜʘʶʪ ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʧʠʱʫ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ. ʅʘʧʨ., ʚ ɹʦʣʠʚʠʠ ʠ ʇʝʨʫ, ʥʘ 

ʨʳʥʢʘʭ ʧʨʦʜʘʶʪ, ʢʨʦʤʝ ʧʣʦʜʦʚ ʚʩʝʭ 5 ʢʫʣʴʪʫʨʥʳʭ ʚʠʜʦʚ ʠ ʯʘʢʦ, ʧʣʦʜʳ ʝʱʝ 5 ʜʠʢʠʭ ʚʠʜʦʚ 

ʧʝʨʮʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ. ʇʣʦʜʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʝʨʮʘ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʨʘʮʠʦʥʘʭ 

ʣʶʜʝʡ. ɹʦʪʘʥʠʯʝʩʢʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʷʛʦʜʘʤʠ, ʥʦ ʚ ʢʫʣʠʥʘʨʠʠ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʚʦʱʘ 

ʠʣʠ ʧʨʷʥʦʩʪʠ. ʇʣʦʜʳ ʩʣʘʜʢʦʛʦ ʧʝʨʮʘ (ʚ ʦʩʥʦʚʥʦʤ, Capsicum annuum, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

C. frutescens) ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʩʚʝʞʝʤ ʚʠʜʝ ʦʪʜʝʣʴʥʦ ʠʣʠ ʚ ʩʦʩʪʘʚʝ ʩʘʣʘʪʦʚ, ʚ ʚʘʨʝʥʦʤ ʠʣʠ 

ʞʘʨʝʥʦʤ ʚʠʜʝ, ʯʘʩʪʦ ʚʤʝʩʪʝ ʩ ʤʷʩʦʤ, ʨʠʩʦʤ ʠʣʠ ʩʳʨʦʤ. ʇʣʦʜʳ ʩʣʘʜʢʦʛʦ ʧʝʨʮʘ ʩʦʩʪʦʷʪ ʠʟ 94% 

ʚʦʜʳ, 5% ʫʛʣʝʚʦʜʦʚ, ʚ ʥʠʭ ʩʦʚʩʝʤ ʤʘʣʦ ʞʠʨʘ ʠ ʙʝʣʢʘ. ɺ 100 ʛ ʟʝʣʝʥʦʛʦ ʧʝʨʮʘ ʩʦʜʝʨʞʠʪʩʷ 97% 

ʜʥʝʚʥʦʡ ʥʦʨʤʳ ʚʠʪʘʤʠʥʘ ɸ, ʘ ʪʘʢʞʝ ʙʝʪʘ-ʢʘʨʦʪʠʥ, ʣʶʪʝʠʥ ʟʝʘʢʩʘʥʪʠʥ, ʚʠʪʘʤʠʥʳ B1, B2, B3, 

B5, B6, B9, C, E, ʤʠʥʝʨʘʣʳ K, Ca, Fe, Mg, P, Na, Zn. ʉʦʩʪʘʚ ʧʣʦʜʦʚ ʦʩʪʨʦʛʦ ʧʝʨʮʘ ʙʣʠʟʦʢ ʢ 

ʩʦʩʪʘʚʫ ʩʣʘʜʢʦʛʦ ʧʝʨʮʘ, ʥʦ ʦʩʪʨʳʝ ʧʝʨʮʳ ʩʦʜʝʨʞʘʪ ʪʘʢʞʝ ʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʧʩʘʠʮʠʥʘ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ (ʢʨʦʤʝ ɸʤʝʨʠʢʠ ʠ ɸʬʨʠʢʠ ð ʚ ʀʩʧʘʥʠʠ, ʇʦʨʪʫʛʘʣʠʠ, ɺʦʩʪʦʯʥʦʡ 

ɸʟʠʠ, ʀʥʜʠʠ, ʂʦʨʝʝ, ʀʪʘʣʠʠ, ɺʝʥʛʨʠʠ ʠ ʪ. ʜ.) ʥʝʣʴʟʷ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʱʠ 

ʙʝʟ ʦʩʪʨʦʛʦ ʧʝʨʮʘ, ʢʦʪʦʨʳʡ ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʩʚʝʞʝʤ, ʚʳʩʫʰʝʥʥʦʤ, ʤʦʣʦʪʦʤ, ʠʟʤʝʣʴʯʝʥʥʦʤ, 

ʩʦʣʝʥʦʤ, ʤʘʨʠʥʦʚʘʥʥʳʤ ʠ ʭʨʘʥʠʚʰʠʤʩʷ ʚ ʤʘʩʣʝ ʚʠʜʝ. 

ʉʲʝʜʦʙʥʳ ʪʘʢʞʝ ʣʠʩʪʴʷ ʚʩʝʭ ʚʠʜʦʚ ʧʝʨʮʘ, ʢʦʪʦʨʳʭ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ʚʘʨʷʪ, ʞʘʨʷʪ, 

ʢʣʘʜʫʪ ʚ ʩʫʧʳ, ʘ ʚ ʂʦʨʝʝ ð ʚ ʢʠʤʯʫ. 

ʇʣʦʜʳ ʧʝʨʮʝʚ ʢʘʧʩʠʢʫʤ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʥʘʟʳʚʘʶʪ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʈʦʩʩʠʠ ʦʙʱʝʝ ʠʭ 

ʥʘʟʚʘʥʠʝ ð çʩʪʨʫʯʢʦʚʳʡ ʧʝʨʝʮè, ʘ ʩʣʘʜʢʠʝ ʩʦʨʪʘ ʥʘʟʳʚʘʶʪ çʙʦʣʛʘʨʩʢʠʡ ʧʝʨʝʮè. ʅʝ ʦʩʪʨʳʝ 

ʧʣʦʜʳ ʧʝʨʮʝʚ ʚ ɸʤʝʨʠʢʝ ʥʘʟʳʚʘʶʪ çʩʣʘʜʢʠʡ ʧʝʨʝʮè (sweet pepper). ʂʨʫʧʥʳʝ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʥʝ ʦʩʪʨʳʝ ʧʣʦʜʳ ʧʝʨʮʘ ʥʘʟʳʚʘʶʪ ʚ ʉʝʚ. ɸʤʝʨʠʢʝ ʠ 

ɸʬʨʠʢʝ çʧʝʨʝʮ-ʢʦʣʦʢʦʣʴʯʠʢè (bell pepper), ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʄʘʣʘʡʟʠʠ ð çʩʣʘʜʢʠʡ 

ʧʝʨʝʮè (sweet pepper) ʠʣʠ ʧʨʦʩʪʦ çʧʝʨʝʮè (pepper), ʚ ɸʚʩʪʨʘʣʠʠ, ʀʥʜʠʠ, ʅ. ɿʝʣʘʥʜʠʠ ʠ 

ʉʠʥʛʘʧʫʨʝ ð çʢʘʧʩʠʢʫʤè (capsicum). 

ʇʣʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʢʘʧʩʘʠʮʠʥʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʥʘʟʳʚʘʶʪ 

çʦʩʪʨʳʤè (hot pepper) ʠʣʠ çʧʠʢʘʥʪʥʳʤè ʧʝʨʮʝʤ (pungent pepper), ʠʣʠ çʧʝʨʮʝʤ ʯʠʣʠè, 

çʯʠʣʣʠè, çʯʠʣʝè ʠʣʠ ʧʨʦʩʪʦ çʯʠʣʠè (chili, chilli, chile). ɺʦʦʙʱʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ 

ɽʚʨʦʧʳ, ʖ. ɸʤʝʨʠʢʠ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʝʩʪʴ ʤʥʦʛʠʝ ʜʝʩʷʪʢʠ ʩʚʦʠʭ, ʤʝʩʪʥʳʭ ʥʘʟʚʘʥʠʡ 

ʯʠʣʠ. 

ɺ ʏʝʭʠʠ, ʉʣʦʚʘʢʠʠ, ʇʦʣʴʰʝ ʠ ɺʝʥʛʨʠʠ ʚʩʝ ʚʠʜʳ ʧʝʨʮʘ ʥʘʟʳʚʘʶʪ çʧʘʧʨʠʢʘè (paprika, 

ʠʣʠ papryka), ʧʦʜʨʘʟʜʝʣʷʷ ʠʭ ʥʘ ʦʩʪʨʳʡ (paprika ostra) ʠʣʠ ʥʝʦʩʪʨʳʡ (paprika slodka) ʪʠʧʳ. ɺ 

ɻʝʨʤʘʥʠʠ ʥʝʦʩʪʨʳʡ ʧʝʨʝʮ ʪʦʞʝ ʥʘʟʳʚʘʶʪ çʧʘʧʨʠʢʘè (paprika), ʘ ʦʩʪʨʳʡ ð çʧʝʧʝʨʦʥʠè 

(peperoni) ʠʣʠ çʯʠʣʠè (chili). 

ɺ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠʥʜʝʡʮʝʚ ʯʠʣʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʧʝʨʮʳ ʯʠʣʠ ʧʨʠʤʝʥʷʶʪ ʚ ʩʦʩʪʘʚʝ ʛʝʣʝʡ, ʙʘʣʴʟʘʤʦʚ, ʤʘʩʝʣ ʠ ʧʝʨʮʦʚʳʭ 

ʧʣʘʩʪʳʨʝʡ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ð ʥʘʥʝʩʝʥʠʷ ʥʘ ʢʦʞʫ, ʚ ʩʦʩʪʘʚʝ ʩʧʨʝʝʚ ʜʣʷ 

ʚʧʨʳʩʢʠʚʘʥʠʷ ʚ ʥʦʩ, ʘ ʪʘʢʞʝ ʧʨʠ ʣʝʯʝʥʠʠ ʧʨʦʩʪʫʜʳ, ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʦʚ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʘʥʘʣʴʛʝʪʠʢʦʚ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʛʦʣʦʚʥʦʡ ʠ ʟʫʙʥʦʡ ʙʦʣʠ. 

ʕʢʩʪʨʘʢʪ ʧʝʨʮʘ ʚ ʦʚʦʱʥʳʭ ʤʘʩʣʘʭ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʚ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʨʦʜʥʦʛʦ ʠʥʩʝʢʪʠʮʠʜʘ. 

ʉʦʪʨʫʜʥʠʢʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʦʝ 

ʦʨʫʞʠʝ ï ʘʵʨʦʟʦʣʴʥʳʝ ʙʘʣʣʦʥʯʠʢʠ (ʧʝʨʮʦʚʳʝ ʩʧʨʝʠ), ʩʦʜʝʨʞʘʱʠʝ ʢʘʧʩʘʠʮʠʥ, ʜʣʷ ʫʩʧʦʢʦʝʥʠʷ 

ʠʣʠ ʚʨʝʤʝʥʥʦʛʦ ʣʠʰʝʥʠʷ ʜʝʝʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ, ʫʯʘʩʪʥʠʢʦʚ 

ʙʝʩʧʦʨʷʜʢʦʚ ʠʣʠ ʚʦʩʩʪʘʥʠʡ. ʊʘʢʠʝ ʙʘʣʣʦʥʯʠʢʠ ʩ ʢʘʧʩʘʠʮʠʥʦʤ ʤʦʛʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʠ ʧʨʦʩʪʳʝ 
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ʛʨʘʞʜʘʥʝ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʮʝʣʷʭ ʩʘʤʦʟʘʱʠʪʳ. ʆʜʥʘʢʦ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʪʘʢʠʭ ʙʘʣʣʦʥʯʠʢʦʚ ʤʦʞʥʦ ʥʘʥʝʩʪʠ ʩʝʨʴʝʟʥʳʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ, ʚʧʣʦʪʴ ʜʦ 

ʝʛʦ ʩʤʝʨʪʠ [43]. 

ʂʘʧʩʘʠʮʠʥ. ʄʥʦʛʠʝ ʚʠʜʳ ʨ. Capsicum ʠ ʠʭ ʩʦʨʪʘ ʩʠʥʪʝʟʠʨʫʶʪ ʩʧʝʮʠʘʣʴʥʦʝ 

ʣʠʧʦʬʠʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʢʘʧʩʘʠʮʠʥ (ʤʝʪʠʣ-n-ʚʘʥʠʣʠʣ ʥʦʥʝʥʘʤʠʜ). ʈʘʩʪʝʥʠʷ ʠʭ ʩʠʥʪʝʟʠʨʫʶʪ 

ʜʣʷ ʟʘʱʠʪʳ ʩʚʦʠʭ ʧʣʦʜʦʚ ʦʪ ʩʲʝʜʝʥʠʷ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ ʠ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʦʪ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʯʠʣʠ ʚʠʜʦʚ ʨʦʜʘ Fusarium, ʧʨʦʧʘʛʫʣʳ 

ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʥʘʩʝʢʦʤʳʝ ʠʟ ʦʪʨʷʜʘ Hemiptera [1ï3].  

ʉʪʝʧʝʥʴ ʦʩʪʨʦʪʳ ʧʣʦʜʦʚ ʧʝʨʮʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʢʘʧʩʘʠʮʠʥʘ ð ʚ ʩʦʨʪʘʭ ʩʦ 

ʩʣʘʜʢʠʤʠ ʧʣʦʜʘʤʠ ʝʛʦ ʥʝʪ ʠʣʠ ʤʘʣʦ, ʚ ʩʦʨʪʘʭ ʦʩʪʨʦʛʦ ʧʝʨʮʘ ʦʥ ʠʤʝʝʪʩʷ. ʏʝʤ ʙʦʣʴʰʝ 

ʢʘʧʩʘʠʮʠʥʘ ʚ ʧʣʦʜʘʭ, ʪʝʤ ʦʥʠ ʦʩʪʨʝʝ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʧʩʘʠʮʠʥʘ ʚ ʧʣʦʜʘʭ ʧʝʨʮʘ ï ʩʪʝʧʝʥʴ 

ʦʩʪʨʦʪʳ ʧʣʦʜʦʚ ð ʦʮʝʥʠʚʘʶʪ (ʦʧʨʝʜʝʣʷʶʪ) ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʰʢʘʣʝ ʉʢʦʚʠʣʷ ʚ ʝʜʠʥʠʮʘʭ 

(ʙʘʣʣʘʭ) SHU ð Scoville Heat Unit, ʠʣʠ SHU scores. ʏʠʩʪʳʡ ʢʘʧʩʘʠʮʠʥ ʷʚʣʷʝʪʩʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʠʣʠ ʚʦʩʢʦʧʦʜʦʙʥʳʤ, ʛʠʜʨʦʬʦʙʥʳʤ, ʙʝʩʮʚʝʪʥʳʤ ʚʝʱʝʩʪʚʦʤ ʙʝʟ ʟʘʧʘʭʘ, ʩ 

ʦʩʪʨʦʪʦʡ 16 ʤʣʥ SHU.  

ʇʦ ʰʢʘʣʝ ʉʢʦʚʠʣʷ ʦʩʪʨʳʝ ʧʝʨʮʳ ʧʦ ʩʪʝʧʝʥʠ ʦʩʪʨʦʪʳ ʜʝʣʷʪ ʥʘ ʧʷʪʴ ʛʨʫʧʧ (ʊʘʙʣʠʮʘ 1). 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʧʩʘʠʮʠʥʘ ʚ ʧʣʦʜʘʭ ʯʠʣʠ ʠʟʤʝʨʷʶʪ ʩ ʧʦʤʦʱʴʶ ʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʦʜʥʘʢʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜ ʀʌɸ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʠ ʙʦʣʝʝ ʜʝʰʝʚʳʤ.  

ɿʥʘʯʝʥʠʝ ʢʘʧʩʘʠʮʠʥʘ. ɿʥʘʯʝʥʠʝ ʧʣʦʜʦʚ ʧʝʨʮʘ ʯʠʣʠ ʚ ʤʝʜʠʮʠʥʝ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʩʚʷʟʘʥʦ 

ʩ ʥʘʣʠʯʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʢʘʧʩʘʠʮʠʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ, ʦʙʣʘʜʘʝʪ 

ʘʥʘʣʴʛʝʪʠʯʝʩʢʠʤʠ, ʧʨʦʪʠʚʦʨʘʢʦʚʳʤʠ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʫʣʫʯʰʘʝʪ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫ ʣʶʜʝʡ. 

ʂʘʧʩʘʠʮʠʥ ʦʙʣʘʜʘʝʪ ʘʥʪʠʬʫʥʛʘʣʴʥʳʤ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ/ʠʣʠ ʘʥʪʠʚʠʨʫʣʝʥʪʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʠʚ ʚʘʞʥʳʭ ʧʘʪʦʛʝʥʦʚ ʣʶʜʝʡ ð Staphylococcus aureus, Streptococcus pyogenes, 

Helicobacter pylori, ʦʯʝʥʴ ʘʢʪʠʚʥʦ ʧʦʜʘʚʣʷʝʪ Candida albicans, ʘʢʪʠʚʥʦ ð Listeriya 

monocytogenes, Staphylococcus aureus, ʜʦʚʦʣʴʥʦ ʘʢʪʠʚʥʦ ð Salmonella typhimurinum ʠ 

Escherichia coli [34, 37, 46]. 

ɺʠʜʠʤʦ, ʢʘʧʩʘʠʮʠʥ ʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʥʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʣʶʜʝʡ COVID-19. ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ɺʆɿ ʧʦʢʘʟʘʣ, ʯʪʦ ʞʠʪʝʣʠ ʩʪʨʘʥ, 

ʢʦʪʦʨʳʝ ʫʧʦʪʨʝʙʣʷʶʪ ʤʥʦʛʦ ʩʦʣʝʥʳʭ, ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʭ ʦʚʦʱʝʡ ʠ ʩʧʝʮʠʡ (ʚʢʣʶʯʘʷ 

ʢʘʧʩʘʠʮʠʥ, ʘʣʣʠʮʠʥ, ʢʫʨʢʫʤʘ, ʤʘʩʣʦ ʠʤʙʠʨʥʦʝ, ʤʘʩʣʦ ʛʦʨʯʠʯʥʦʝ, ʧʠʧʝʨʠʥ, ʢʚʝʨʮʝʪʠʥ), 

ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠʤʤʫʥʠʪʝʪʦʤ ʢ ʠʥʬʝʢʮʠʠ. ʊʘʢ, ʚ ʮʝʣʦʤ ʚ ɸʟʠʠ ʠ ɸʬʨʠʢʝ ʥʘ 1 ʤʣʥ 

ʯʝʣʦʚʝʢ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʦʪ COVID-19 ʙʳʣʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ɽʚʨʦʧʝ ʠ ʉʐɸ [9, 22, 39].  

ɺ ʩʚʷʟʠ ʩ ʚʘʞʥʦʩʪʴʶ ʢʘʧʩʘʠʮʠʥʘ ʚ ʉʐɸ ʩʦʟʜʘʥ ʜʝʰʝʚʳʡ, ʤʘʣʝʥʴʢʠʡ, ʧʦʨʪʘʪʠʚʥʳʡ 

ʘʧʧʘʨʘʪ ʜʣʷ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʧʣʦʜʘʭ ʧʝʨʮʘ (ʠʤʝʶʱʠʡ ʬʦʨʤʫ ʧʣʦʜʘ ʧʝʨʮʘ 

ʯʠʣʠ!); ʝʛʦ ʧʦʜʢʣʶʯʘʶʪ ʢ ʤʦʙʠʣʴʥʦʤʫ ʪʝʣʝʬʦʥʫ, ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʝʮ ʦʧʫʩʢʘʶʪ ʚ ʨʘʩʪʚʦʨ 

ʵʪʘʥʦʣʘ, ʚʩʪʨʷʭʠʚʘʶʪ ʠ ʦʜʥʫ ʢʘʧʣʶ ʨʘʩʪʚʦʨʘ ʚʥʦʩʷʪ ʚ ʘʧʧʘʨʘʪ; ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʩʨʘʟʫ 

ʚʳʩʚʝʯʠʚʘʝʪʩʷ ʥʘ ʜʠʩʧʣʝʝ ʤʦʙʠʣʴʥʠʢʘ [8, 15, 20, 33, 42, 49]. 

 

ɹʦʣʝʟʥʠ ʚʠʜʦʚ ʨʦʜʘ Capsicum L. 

ɹʦʣʝʟʥʠ (ʘ ʪʘʢʞʝ ʚʨʝʜʠʪʝʣʠ ʠ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ) ʧʦʩʪʦʷʥʥʦ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʝʨʮʘ. ʇʦ ʩʦʙʨʘʥʥʳʤ ʘʚʪʦʨʘʤʠ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʠ ʩʦʨʪʘʭ ʧʝʨʮʘ ʚʳʷʚʣʝʥʳ 

ʙʦʣʝʟʥʠ, ʚʳʟʳʚʘʝʤʳʝ >122 ʚʠʜʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 58 ʚʠʜʘʤʠ ʛʨʠʙʦʚ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 103 

11 ʚʠʜʘʤʠ ʦʦʤʠʮʝʪʦʚ, 15 ʚʠʜʘʤʠ ʙʘʢʪʝʨʠʡ, 32 ʚʠʜʘʤʠ ʚʠʨʫʩʦʚ ʠ >6 ʚʠʜʘʤʠ ʥʝʤʘʪʦʜ 

(ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 

ɹʆʃɽɿʅʀ ʈɸʉʊɽʅʀʁ ʇɽʈʎɸ ʀ ʀʍ ɺʆɿɹʋɼʀʊɽʃʀ 
 

ɺʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʠ ʅʘʟʚʘʥʠʝ 

ʙʦʣʝʟʥʠ** (ʠ 

ʧʦʨʘʞʘʝʤʳʡ ʪʠʧ 

ʧʝʨʮʘ*** ) 

ʆʩʥʦʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ 

****  

2.1. ɹʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ ʧʝʨʮʘ, ʚʳʟʳʚʘʝʤʳʝ ʛʨʠʙʘʤʠ ʠ ʦʦʤʠʮʝʪʘʤʠ 

*Alternaria alternata (Fr.: Fr.) Keissler ʇʃ, ɻʇ, ʇʉ (ʉ, ʆ) [1, 29, 32, 35, 

42, 45] Alternaria solani Sorauer, 

Alternaria tenuissima (Kunze) Wiltshire 

Botryosphaeria ribis Grossenbacher & Duggar ɻʇɺ (ʉ) [29] 

*Botrytis cinerea Pers., ʩʠʥ. Botryotinia fuckeliana (DB.) Whet. ɻɺ, ɻʇ (ʉ, ʆ) [29, 35] 

Cercospora capsici Heald & F.A. Wolf ʎ ï ʇʃ, ʗʉ (ʉ, ʆ) [1, 30, 42] 

Cercospora physalidis Ellis ʎ ï ʇʃ (ʉ) [1] 

Colletotrichum acutatum J.H. Simmonds ʩʠʥ.  Glomerella acutata 

Guerber & Correll 

ɸʥ ï ʇʃ, ɻʇ (ʆ) [24, 26] 

Colletotrichum acutatum Prihastuti, L. Cai, & K.D. Hyde, ʩʠʥ. 

Colletotrichum fiorinae (Marcelino & Gouli) Pennycook 

ɸʥ ï ɻʇ (ʆ) [26] 

Colletotrichum aenigma B.S. Weir & P.R. Johnst. ɸʥ ï ɻʇ (ʆ) [26] 

Colletotrichum brisbanense Damm, P.F. Cannon & Crous ɸʥ ï ɻʇ (ʉ) [24] 

Colletotrichum capsici (Syd.) E.J. Butler & Bisby ɸʥ ï ɻʇ (ʉ, ʆ) [22, 26] 

Colletotrichum cliviae Yan L. Yang, Zuo Y. Liu, K.D. Hyde & L. 

Cai. ʩʠʥ. Colletotrichum cliviicola Damm & Crous 

ɸʥ ï ɻʇ (ʆ) [26] 

Colletotrichum coccodes (Wahr.) S. Hughes, ʩʠʥ. Colletotrichum 

atramentarium (Berk. & Broome) Traub., Colletotrichum melongena 

Lob. 

ɸʥ ï ɻɺ, ʇʃ, ɻʂ, 

ɻʇ (ʉ, ʆ) 

[1, 26] 

Colletotrichum conoides Y.Z. Diao, C. Zhang, L. Cai & X.L. Liu ɸʥ ï ɻʇ (ʆ) [26] 

Colletotrichum dematium (Persoon) Grove ɸʥ ï ʇʃ, ɻʇ (ʆ) [26] 

Colletotrichum endophyticum Manamgoda et al., ʩʠʥ. 

Colletotrichum endophytica Manamgoda et al. 

ɸʥ ï ʇʃ, ɻʇ (ʆ) [26] 

Colletotrichum fructicola Prihastuti, L. Cai & K.D. Hyde  ɸʥ ï ɻʇ (ʆ) [26, 31] 

*Colletotrichum gloeosporioides (Penz.) Sacc. s.str., ʚ ʥ.ʚ. ï 

ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ Glomerella singulata (Stonem.) Spaulding & 

Schrenk)  

ɸʥ ï ɻʇ (ʉ, ʆ) [22, 26, 29ï

31] 

Colletotrichum grossum Y.Z. Diao, C. Zhang, L. Cai & X.L. Liu ɸʥ ï ɻʇ (ʆ) [26] 

Colletotrichum hymenocallidicola Chethana, Tangthir., Jayawardena. 

& K.D. Hyde (ʧʨʠʚʝʜʝʥ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Colletotrichum 

hymenocallidus) 

ɸʥ ï ɻʇ (ʆ) [26] 

Colletotrichum incanum H.C. Yang, J.S. Haudenshield & G.L. 

Hartman 

ɸʥ ï ɻʇ (ʆ) [26] 

Colletotrichum karstii Y.L. Yang, Zuo Y. Liu, K.D. Hyde & L. Cai  ɸʥ ï ɻʇ (ʆ) [26] 

Colletotrichum liaoningense Y.Z. Diao, C. Zhang, L. Cai & X.L. Liu ɸʥ ï ɻʇ (ʆ) [26] 

Colletotrichum panacicola a Uyeda & S. Takim., in Takimoto ɸʥ ï ʇʃ, ɻʇ (ʆ) [26] 

Colletotrichum siamense Phoulivong, L. Cai & K.D. Hyde ɸʥ ï ʇʃ, ɻʇ (ʆ) [26] 

Colletotrichum scovillei Damm, P.F. Cannon & Crous ɸʥ ï ɻʇ (ʆ) [24, 26, 31] 

Colletotrichum truncatum (Schwein.) Andrus & W.D. Moore  ɸʥ ï ʇʃ, ɻʇ (ʆ) [26, 31] 

Colletotrichum viniferum L.J. Peng, L. Cai, K.D. Hyde & Z-Y. Ying ɸʥ ï ɻʇ (ʆ) [42] 
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ɺʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʠ ʅʘʟʚʘʥʠʝ 

ʙʦʣʝʟʥʠ** (ʠ 

ʧʦʨʘʞʘʝʤʳʡ ʪʠʧ 

ʧʝʨʮʘ*** ) 

ʆʩʥʦʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ 

****  

Colletotrichum spp. ɸʥ ï ɻʇ (ʆ) [29] 

*Curvularia lunata (Wakk.) Boed. ʇʃ (ʉ) [48] 

Fusarium concentricum Nirenberg & OôDonnell ɻʇ (ʉ) ð 

Fusarium incarnatum (Roberge ex Desm.) Sacc., ʩʠʥ. Fusarium 

pallidoroseum Cooke, *Fusarium semitectum Berkeley & Ravenel ʠ 

ʜʨ. 

ɻʂ, ɻʂʐ, ɻʇ, ʌʋ 

(ʉ) 

[37] 

*Fusarium lactis Pirotta & Riboni ɻʇɺ (ʉ) [29] 

*Fusarium oxysporum Schlecht. ɻɺ, ɻʉ, ɻʇɺ, ʌʋ 

(ʉ) 

[29, 39, 46] 

Fusarium oxysporum Schlecht.: Fr.  f. sp. capsici Rivelli, 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʩʠʥ. Fusarium annuum Leonian (nom. invalid.) 

ʌʋ (ʉ, ʆ) [9] 

Fusarium oxysporum Schlecht.: Fr. f.sp. radicis-capsici Lomas-Cano 

et al. 

ɻɺ, ɻʂ, ɻʉ (ʉ, ʆ, 

ʈ) 

[39] 

Fusarium proliferatum (Matsushima) Nirenberg ex Gerlakh et 

Nirenberg, Gibberella intermedia (Kuhlman) Samuels, Nirenberg & 

Seifert 

ɻʇɺ (ʉ) [29] 

*Fusarium redolens Wollenw., ʩʠʥ. Fusarium oxysporum Schlecht. 

var. redolens (Wr.) Gordon, F. solani (Mart.) App. et Wr. var. 

redolens (Wr.) Bilai 

ɻʂʐ, ɻʉ; ʌʋ (ʉ) ð 

*Fusarium solani (Martius) Appel et Wollenw. emend Snyder et 

Hansen, ʩʠʥ. Fusarium solani (Martius) Sacc., Haematonectria 

haematococca (Berk. & Br. Samuels et Nirenberg 

ɻʉ, ɻʇ, ɻʂ, ʌʋ (ʉ) [1, 29, 35, 37, 

45] 

*Fusarium subglutinans (Woll. & Reinking) Nelson, Tousson & 

Marasas, ʩʠʥ. Gibberella subglutinans Nelson, Tousson & Marasas 

ɻʇɺ (ʉ) [45] 

*Fusarium spp. ɻɺ, ɻʂ, ɻʂʐ, ɻʇ, 

ʇʉ (ʉ, ʆ) 

[1, 29, 35] 

Glomerella singulata (Stoneman) Spaulding & von Schrenk, ʩʠʥ. 

Colletotrichum piperatum Ellis & Everhart ʚʘ ʙ. (ʠʪʦʛʠ ʙʦʣʴʰʝ 45). 

ɸʥ ï ɻʇ (ʉ) [42] 

*Leveillula taurica (L®v.) Arn., ʩʠʥ. Erysiphe taurica L®vʠ ʜʨ., 

ʘʥʘʤʦʨʬʘ Oidiopsis sicula Scalia ʠʣʠ Oidiopsis taurica (L®v.) 

Salmon ʠ ʜʨ. 

ʄʈ (ʉ, ʆ) [1, 29, 30] 

Macrophomina phaseolina (Tassi) Goid., ʩʠʥ. Macrophomina 

phaseoli (Maubl.) S.F. Ashby, Sclerotium bataticola Taubenh. ʚʘ ʙ. 

ɻʂ, ɻʂʐ, ɻʉ (ʉ) [46] 

Myrothecium roridum Tode ʇʃ (ʉ) [36] 

Olpidium brassicae (Woron.) Dang ɻɺ ð 

Penicillium cyclopium Westling ɻʇɺ (ʉ) [29] 

Peronospora hyoscyami f. sp. tabacina SkalickĨ, ʩʠʥ. Peronospora 

tabacina D.B. Adam 

ʃʄʈ (ʉ) [42] 

Phytophthora capsici Leonian ɻɺ, ɻʂ, ɻʂʐ, ɻʉ, 

ɻʇ (ʉ, ʆ) 

[1, 22, 29, 30, 

42, 46] 

Phytophthora cryptogea Pethybr. & Lafferty  ɻʂ (ʈ) ð 

*Phytophthora infestans DB. ʌʬʟ (ʉ) [35] 

Phytophthora nicotiana Breda de Haan var. parasitica (Dastur) G.M. 

Waterhouse, ʩʠʥ. Phytophthora parasitica Dastur ʠ ʜʨ. 

ɻʂ (ʉ) [46] 

Phytophthora spp. ɻɺ, ɻʂ, ɻʂʐ, ɻʉ, 

ɻʇ (ʉ, ʆ) 

[35] 

Pyrenochaeta lycopersici R. Schneider & Gerlach ɻʂ (ʉ) ð 

Pythium aphanidermatum (Edson) Fitzp. ɻɺ, ɻʂ, ʇʉ (ʉ) [35, 46] 

Pythium arrhenomanes Drechs. ɻɺ, ɻʂ, ɻʂʐ ð 
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ɺʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʠ ʅʘʟʚʘʥʠʝ 

ʙʦʣʝʟʥʠ** (ʠ 

ʧʦʨʘʞʘʝʤʳʡ ʪʠʧ 

ʧʝʨʮʘ*** ) 

ʆʩʥʦʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ 

****  

Pythium myriotylum Drechs. ɻɺ, ɻʂ, ɻʂʐ ð 

Pythium ultimum Trow. ɻɺ, ɻʂ, ɻʂʐ (ʉ) [35] 

*Pythium spp. ɻɺ, ɻʂ, ɻʂʐ, ɻʇ 

(ʉ, ʆ) 

[1, 35] 

*Rhizoctonia solani K¿hn, ʩʠʥ. Thanatephorus cucumeris (A.B. 

Frank) Donk 

ɻɺ, ɻʂ, ɻʂʐ, ɻʇ 

(ʉ, ʆ) 

[1, 30, 35, 

46] 

Sclerotinia minor Jagger ɻʉ (ʉ) ð 

*Sclerotinia sclerotiorum (Lib.) DB. ɻʉ (ʉ, ʆ) [22, 35] 

Sclerotium rolfsii Sacc., ʩʠʥ. Athelia rolfsii (Curzi) Tu & Kimbrough ʖɻ, ɻʇ, ɻʉ (ʉ) [42] 

Stemphylium lycopersici (Enjoji) W. Yamamoto ʇʃ ð 

Stemphylium solani G.F. Weber ʇʃ ð 

*Verticillium albo-atrum Reinke & Berth.  ɺʋ (ʉ) [1, 35] 

*Verticillium dahliae Kleb. ɺʋ (ʉ) [1, 35] 

Verticillium spp. ɻɺ, ɻʂ, ɻʂʐ, ɻʇ, 

ɺʋ (ʉ) 

[25, 45, 46] 

2.2. ɹʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ ʧʝʨʮʘ, ʚʳʟʳʚʘʝʤʳʝ ʙʘʢʪʝʨʠʷʤʠ 

ñCandidatus Liberibacter solanacearumò  ɹʇ (ʉ, ʆ) ð 

Clavibacter michiganensis ssp. michiganensis (E.F. Smith) Davis et 

al., ʩʠʥ. Corynebacter michiganensis (E.F. Smith) Jensen 

ɹʈ (ʆ) [1, 35] 

Dickeya dadantii Samson et al., ʩʠʥ. Erwinia chrysanthemi 

Burkholder et al. ʠ ʜʨ. 

ɹɻʉ ð 

Erwinia aphidicola Harada et al. ɻʇ (ʉ) [41] 

Erwinia carotovora (Jones) Holland ssp. carotovora (Jones) Bergey 

et al., ʩʠʥ. Pectobacterium carotovorum (Jones) Waldee ssp. 

carotovorum (Jones) Hauben et al. 

ɹɻʗ (ʉ) [1, 35, 42] 

Pseudomonas corrugata Roberts & Scarlett ɹʅʉ (ʈ) ð 

Pseudomonas syringae van Hall. pv. tomato (Okabe) Young et al. ɹʂʃ (ʈ) ð 

Ralstonia solanacearum (Smith) Yabuuchi et al., ʩʠʥ. Pseudomonas 

solanacearum (E.F. Smith) E.F. Smith et al. 

ɹʋ (ʉ, ʆ) [30, 35] 

Spiroplasma citri Saglio et al.  ɹɼʃ (ʉ, ʆ) ð 

Xanthomonas euvesicatoria (Jones et al.) Constantin et al. ɹʇʏ (ʉ) [12, 27] 

Xanthomonas perforans Jones et al. ɹʇʏ (ʉ) [12, 27] 

Xanthomonas vesicatoria (ex Doidge) Vauterin et al., ʩʠʥ. 

Xanthomonas campestris pv. vesicatoria (Doidge) Dye 

ɹʇʏ (ʉ) [1, 12, 27, 35, 

42] 

Candidatus óPhytoplasma asterisô (MLO) ɹɾɸ (ʉ) [35] 

Candidatus óPhytoplasma solaniô (MLO) ɹʉ (ʉ, ʈ) ð 

Candidatus óPhytoplasma trifoliiô (MLO) ɹʉ (ʉ) [19] 

2.3. ɹʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ ʧʝʨʮʘ, ʚʳʟʳʚʘʝʤʳʝ ʥʝʤʘʪʦʜʘʤʠ 

*Meloidogyne hapla Chitwood ð ʩʝʚʝʨʥʘʷ ʛʘʣʣʦʚʘʷ ʥʝʤʘʪʦʜʘ [3, 35] 

Paratrichodorus allii (Jensen) Siddiqi ð ʤʘʣʘʷ ʥʝʤʘʪʦʜʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʧʦʨʘʞʝʥʠʶ ʠ 

ʦʙʨʫʙʣʝʥʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ 

[35] 

Paratrichodorus pachydermis (Seinhorst) Siddiqi ð ʥʝʤʘʪʦʜʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʧʦʨʘʞʝʥʠʶ 

ʠ ʦʙʨʫʙʣʝʥʥʦʩʪʠ ʢʨʫʧʥʳʭ ʢʦʨʥʝʡ 

[35] 

Paratrichodorus spp. ð ʥʝʤʘʪʦʜʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʨʘʞʝʥʠʶ ʠ ʦʙʨʫʙʣʝʥʥʦʩʪʠ 

ʢʨʫʧʥʳʭ ʢʦʨʥʝʡ 

[35] 

Pratylenchus penetrans (Cobb) Filipjev & Schuurmans Stekhoven ð ʢʦʨʥʝʚʘʷ (ʨʘʥʷʱʠʡ 

ʢʦʨʝʥʴ), ʠʣʠ ʣʫʛʦʚʘʷ ʥʝʤʘʪʦʜʘ 

[35] 
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ɺʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʠ ʅʘʟʚʘʥʠʝ 

ʙʦʣʝʟʥʠ** (ʠ 

ʧʦʨʘʞʘʝʤʳʡ ʪʠʧ 

ʧʝʨʮʘ*** ) 

ʆʩʥʦʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ 

****  

Trichodorus spp. ð ʥʝʤʘʪʦʜʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʨʘʞʝʥʠʶ ʠ ʦʙʨʫʙʣʝʥʥʦʩʪʠ ʢʨʫʧʥʳʭ 

ʢʦʨʥʝʡ 

[35] 

2.4. ɹʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ ʧʝʨʮʘ, ʚʳʟʳʚʘʝʤʳʝ ʚʠʨʫʩʘʤʠ 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʠʜʳ ʨʦʜʘ Capsicum (ʩʣʘʜʢʠʡ ʠ/ʠʣʠ ʦʩʪʨʳʡ ʧʝʨʝʮ) 

ʧʦʨʘʞʘʶʪ 32 ʚʠʜʘ ʚʠʨʫʩʦʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʣʝʜʫʶʱʠʤ 13 ʨʦʜʘʤ: Aflamovirus (AMV), Begomovirus 

(ChiLCV, CLCKoV, EuLCV, PaLCuGdV, PeLCV, PepLCV, TYLCV), Cucumovirus (CMV, TAV), 

Curtovirus (Curtovirus sp.), Nepovirus (TRSV, ToRSV), Orthotospovirus (INSV), Polerovirus (PeVYV, 

PWBYV, PeYLCV, PeYV), Potexvirus (PepMV, PVX), Potyvirus (PepMV, PVY, TEV), Tobamovirus 

(PMMoV, TMV, ToBRFV, TMGMV, ToMV, ToMMV), Tombusvirus (MPV), Tospovirus (TSWV) ʠ 

Umbravirus (TBTV) [1, 3, 18, 20, 25, 32, 41, 42, 44, 45, 48]. 

ʇʨʠʤʝʯʘʥʠʷ ʠ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

(*) ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪʤʝʯʝʥʳ ʟʚʝʟʜʦʯʢʦʡ, ʦʜʥʘʢʦ ʩʨʝʜʠ 

ʥʠʭ ʠʤʝʶʪʩʷ ʚʠʜʳ, ʧʨʘʚʠʣʴʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʪʦʨʳʭ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʠʣʠ ʫʢʘʟʘʥʳ ʥʘ ʜʨʫʛʠʭ 

ʢʫʣʴʪʫʨʘʭ (ʥʝ ʥʘ ʨʘʩʪʝʥʠʷʭ ʧʝʨʮʘ).  

(**) ʉʦʢʨʘʱʝʥʠʷ ʥʘʟʚʘʥʠʡ ʙʦʣʝʟʥʝʡ: ɹʦʣʝʟʥʠ, ʚʳʟʳʚʘʝʤʳʝ ʛʨʠʙʘʤʠ ʠ ʦʦʤʠʮʝʪʘʤʠ: ɸʥ ð ʘʥʪʨʘʢʥʦʟ; 

ɺʋ ð ʚʝʨʪʠʮʠʣʣʝʟʥʦʝ ʫʚʷʜʘʥʠʝ, ʚʠʣʪ; ɻɺ ð ʧʦʣʝʛʘʥʠʝ ʠ ʛʥʠʣʴ (ʚʳʧʘʜ) ʚʩʭʦʜʦʚ (damping-off); ɻʂ ð 

ʛʥʠʣʴ ʢʦʨʥʝʡ (ʠ ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʡ); ɻʂʐ ð ʛʥʠʣʴ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ (ʠ ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʡ); ɻʇ ð ʛʥʠʣʴ 

ʧʣʦʜʦʚ; ɻʇɺ ð ʛʥʠʣʴ ʧʣʦʜʦʚ ʚʥʫʪʨʝʥʥʷʷ; ɻʉ ð ʛʥʠʣʴ ʩʪʝʙʣʝʡ (ʠ ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʡ); ʃʄʈ ð ʣʦʞʥʘʷ 

ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ (ʧʝʨʦʥʦʩʧʦʨʦʟ); ʄʈ ð ʥʘʩʪʦʷʱʘʷ ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ; ʇʃ ð ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ; ʇʉ ð 

ʧʣʝʩʥʝʚʝʥʠʝ ʠ ʛʥʠʣʴ ʩʝʤʷʥ; ʌʋ ð ʬʫʟʘʨʠʦʟʥʦʝ ʫʚʷʜʘʥʠʝ, ʚʠʣʪ; ʌʬʟ ð ʬʠʪʦʬʪʦʨʦʟ; ʎ ð 

ʮʝʨʢʦʩʧʦʨʦʟ; ʖɻ ð ʶʞʥʘʷ ʛʥʠʣʴ, ʩʢʣʝʨʦʮʠʦʟ; ʗʉ ð ʷʟʚʳ ʥʘ ʩʪʝʙʣʷʭ. ɹʦʣʝʟʥʠ, ʚʳʟʳʚʘʝʤʳʝ 

ʙʘʢʪʝʨʠʷʤʠ: ɹɻʄ ð ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʛʥʠʣʴ ʤʷʛʢʘʷ; ɹɻʇ ð ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʛʥʠʣʴ ʧʣʦʜʦʚ; ɹɻʉ ð 

ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʛʥʠʣʴ ʩʪʝʙʣʝʡ; ɹɼʃ ð ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʠ ʭʣʦʨʦʟ ʣʠʩʪʴʝʚ; ɹɾɸ ð 

ʙʘʢʪʝʨʠʘʣʴʥʘʷ (ʬʠʪʦʧʣʘʟʤʝʥʥʘʷ) ʞʝʣʪʫʭʘ ʘʩʪʨʳ; ɹʂʃ ð ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʥʝʢʨʦʟ ʩʝʨʜʮʝʚʠʥʳ ʩʪʝʙʣʝʡ; 

ɹʇ ð ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʧʦʟʝʣʝʥʝʥʠʝ; ɹʇʏ ð ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ ʯʝʨʥʘʷ; ɹʈ ð

ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʨʘʢ; ɹʉ ð (ʙʘʢʪʝʨʠʘʣʴʥʳʡ, ʠʣʠ ʬʠʪʦʧʣʘʟʤʝʥʥʳʡ) ʩʪʦʣʙʫʨ; ɹʋ ð ʙʘʢʪʝʨʠʘʣʴʥʦʝ 

ʫʚʷʜʘʥʠʝ, ʚʠʣʪ.  

(***)  ʊʠʧʳ ʧʝʨʮʘ: ʆ ð ʦʩʪʨʳʡ; ʉ ð ʩʣʘʜʢʠʡ; ʈ ð ʨʘʟʥʳʝ ʪʠʧʳ. 

(****) ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ ʥʦʤʝʨʘʤ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ. 

 

ʀʟ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʚʩʭʦʜʘʤ ʠ ʚʟʨʦʩʣʳʤ ʨʘʩʪʝʥʠʷʤ ʧʝʨʮʘ 

ʥʘʠʙʦʣʴʰʠʡ ʫʱʝʨʙ ʥʘʥʦʩʷʪ ʛʥʠʣʴ ʠ ʧʦʣʝʛʘʥʠʝ ʚʩʭʦʜʦʚ (ʚʦʟʙʫʜʠʪʝʣʠ ð Rhizoctonia solani, 

Rhizoctonia spp., Pythium spp., Phytophthora spp., Fusarium spp., Verticillium spp.), ʛʥʠʣʴ 

ʢʦʨʥʝʡ, ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ, ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʡ ʠ ʧʣʦʜʦʚ ʧʝʨʮʘ (ʙʦʣʝʝ 8 ʚʠʜʦʚ ʨʦʜʘ Fusarium ʠ 

ʥʝʩʢʦʣʴʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʦʨʤ F. oxysporum), ʘʥʪʨʘʢʥʦʟ (ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʣʦʜʘʭ ð 

ʙʦʣʝʝ 20 ʚʠʜʦʚ ʨʦʜʘ Colletotrichum), ʫʚʷʜʘʥʠʝ (ʚʠʣʪ) (ʚʠʜʳ ʨʦʜʦʚ Fusarium, Verticillium), 

ʬʠʪʦʬʪʦʨʦʟ (Phytophthora capsici), ʚʳʧʘʜ ʚʩʭʦʜʦʚ ʠ ʩʝʨʘʷ ʛʥʠʣʴ ʧʣʦʜʦʚ (Botrytis cinerea), 

ʙʝʣʘʷ ʛʥʠʣʴ ʩʪʝʙʣʝʡ (Sclerotinia sclerotiorum, S. minor). ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʙʦʣʝʟʥʝʡ 

(ʧʦʣʝʛʘʥʠʝ ʚʩʭʦʜʦʚ, ʩʝʨʘʷ ʛʥʠʣʴ, ʬʠʪʦʬʪʦʨʦʟ) ʚʳʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʠʟʨʝʞʠʚʘʥʠʝ ʧʦʩʝʚʦʚ, 

ʛʠʙʝʣʴ ʚʟʨʦʩʣʳʭ, ʧʣʦʜʦʥʦʩʷʱʠʭ ʨʘʩʪʝʥʠʡ (ʬʫʟʘʨʠʦʟʥʘʷ ʛʥʠʣʴ ʢʦʨʥʝʡ ʠ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ, 

ʚʝʨʪʠʮʠʣʣʝʟʥʳʡ ʠ ʬʫʟʘʨʠʦʟʥʳʡ ʚʠʣʪ, ʬʠʪʦʬʪʦʨʦʟ); ʧʨʠ ʧʦʨʘʞʝʥʠʠ Phytophthora capsici ʚʩʝ 

ʚʟʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʧʦʛʠʙʥʫʪʴ ʚ ʪʝʯʝʥʠʝ 3ï5 ʜʥʝʡ. 

ʄʥʦʛʠʝ ʤʠʢʨʦʤʠʮʝʪʳ (ʚʠʜʳ ʨʦʜʦʚ Alternaria, Botryosphaeria, Botrytis cinerea, 

Penicillium, Phytophthora, Pythium, Rhizoctonia solani, Sclerotium rolfsii) ʚʳʟʳʚʘʶʪ 

ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʠ/ʠʣʠ ʚʥʫʪʨʝʥʥʶʶ ʛʥʠʣʴ ʧʣʦʜʦʚ, ʢʦʪʦʨʘʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ (ʥʘʧʨ., ʚ 

ɹʝʣʴʛʠʠ) ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ [19].  
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ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ð ʧʘʪʦʛʝʥʦʚ ʧʝʨʮʘ (ʥʘʧʨ., ʚʠʜʳ ʨʦʜʦʚ Fusarium, 

Alternaria ʠ ʜʨ.) ʧʦʨʘʞʘʶʪ ʪʘʢʞʝ ʣʶʜʝʡ ʠ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ [11]. 

ʂʨʦʤʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʩʪʝʥʠʷ ʧʝʨʮʘ ʧʦʨʘʞʘʶʪʩʷ ʪʘʢʞʝ 

ʮʚʝʪʢʦʚʳʤʠ ʧʘʨʘʟʠʪʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ð ʁ ʞʥʦʡ (Cuscuta australis R. Br.), ʧʦʣʝʚʦʡ 

(C. campestris Yunck.), ʧʷʪʠʛʨʘʥʥʦʡ (C. pentagona Engelm.) ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʧʦʚʠʣʠʢʠ [5], 

ʝʛʠʧʝʪʩʢʦʡ (Orobanche aegyptiaca Pers.) ʠ ʚʝʪʚʠʩʪʦʡ (O. ramosa L.) ʟʘʨʘʟʠʭʦʡ [15, 39, 40]. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 2 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚʩʪʨʝʯʘʶʪʩʷ 18 ʚʠʜʦʚ 

ʛʨʠʙʦʚ, ʜʚʘ ʚʠʜʘ ʦʦʤʠʮʝʪʦʚ (Phytophthora infestans, Pythium sp.), ʚʝʨʦʷʪʥʦ, ʦʜʠʥ ʚʠʜ ʙʘʢʪʝʨʠʡ 

(Erwinia carotovora), ʜʚʘ ʚʠʜʘ ʚʠʨʫʩʦʚ (CMV, TMV), ʦʜʠʥ ʚʠʜ ʥʝʤʘʪʦʜ (Meloidogyne hapla), 

ʜʚʘ ʚʠʜʘ ʧʦʚʠʣʠʢʠ (Cuscuta australis, C. campestris) ʠ ʜʚʘ ʚʠʜʘ ʟʘʨʘʟʠʭ (Orobanche aegyptiaca, 

O. ramosa). 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʛʨʠʙʦʚ ʠ ʦʦʤʠʮʝʪʦʚ, ʪʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ 

Leveillula taurica, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʠ ʦʜʠʥ ʠʟ ʵʪʠʭ 20 ʚʠʜʦʚ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ 

ʧʘʪʦʛʝʥʘ ʧʝʨʮʝʚ. ʋʢʘʟʘʥʥʳʝ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʴʝʟʥʳʭ ʧʘʪʦʛʝʥʦʚ ʧʝʨʮʘ Botrytis 

cinerea, Colletotrichum gloeosporioides, Fusarium oxysporum, F. solani, Phytophthora infestans, 

Pyrenochaeta lycopersici ʠ Rhizoctonia solani ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʡʜʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʘʪʦʛʝʥʦʚ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʩ.-ʭ. ʢʫʣʴʪʫʨ.  

ʅʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʚ 

6 ʨʘʡʦʥʘʭ 4-ʭ ʦʙʣʘʩʪʝʡ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʩʣʘʜʢʦʛʦ (ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ð ʦʩʪʨʦʛʦ) ʧʝʨʮʘ ʷʚʣʷʝʪʩʷ ʛʥʠʣʴ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʧʦʣʥʦʤʫ ʫʚʷʜʘʥʠʶ 

ʠ ʛʠʙʝʣʠ 2,2ï21,1% ʨʘʩʪʝʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʬʘʟʝ ʧʦʣʥʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʊʱʘʪʝʣʴʥʳʤ 

ʠʟʫʯʝʥʠʝʤ ʩʠʤʧʪʦʤʦʚ ʙʦʣʝʟʥʠ ʠ ʤʠʢʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʦʪʦʙʨʘʥʥʳʭ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ 

ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʝʤ ʵʪʦʡ ʙʦʣʝʟʥʠ ʙʳʣ ʛʨʠʙ Fusarium oxysporum [4]; 

ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ʪʦʯʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʦʣʝʟʥʠ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ F. 

oxysporum f. sp. radicis-capsici ð ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ, ʦʧʠʩʘʥʥʘʷ ʚʧʝʨʚʳʝ ʚ 2014 ʛ. ʚ 

ʀʩʧʘʥʠʠ [29, 30]. 

ʇʦʜʨʦʙʥʳʝ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʬʫʟʘʨʠʦʟʥʦʡ ʛʥʠʣʴʶ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʧʝʨʮʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʣʠʪʝʨʘʪʫʨʝ [4]. 
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PREVALENCE OF INTESTINAL CESTODES OF SHEEP IN NAKHCHIVAN 

USING PASTURES DIFFERENT TYPES 

 

ÉMammadov E., Nakhchivan State University,  

Nakhchivan, Azerbaijan, memmedov_etibar@mail.ru 

ÉNovruzov G., Nakhchivan State University, Nakhchivan, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʧʨʦʦʚʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʚʩʢʨʳʪʠʡ ʦʚʝʮ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʅʘʭʠʯʝʚʘʥʠ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʪʝʧʝʥʴ ʟʘʨʘʞʝʥʥʦʩʪʠ ʦʚʝʮ ʩ ʘʥʦʧʣʦʮʝʬʘʣʷʪʘʤʠ ʚ ʤʝʩʪʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʥʦʡ ʠʥʚʘʟʠʠ 

ʢʦʣʝʙʘʣʘʩʴ ʫ ʦʚʝʮ ʦʪ 36,9 ʜʦ 58,7%, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʘ 50,9%. ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ 

ʘʥʦʧʣʦʮʝʬʘʣʷʪ ʚ ʛʨʘʤʤʝ ʬʝʢʘʣʠʡ ʦʚʝʮ ʙʳʣʦ ʨʘʟʣʠʯʥʳʤ ʚ ʨʘʟʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʠʟʤʝʥʷʣʦʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 231,2Ñ2,8 ʜʦ 311,3Ñ2,1 ʵʢʟ./ʛʦʣ. ʠ ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʦ 289,3Ñ2,1 ʵʢʟ./ʛʦʣ. 

ɺ ʢʠʰʝʯʥʠʢʘʭ ʦʚʝʮ ʦʙʥʘʨʫʞʝʥʦ 6 ʚʠʜʦʚ ʘʥʦʧʣʦʮʝʬʘʣʷʪ: Moniezia expansa, M. benedeni, 

M. alba, Avitellina centripunctata, Thysanezia giardi ʠ Stilezia globipunctata. 
 

Abstract. In the article presents the results of carpological and helminthological dissect of 

sheep of different areas of Nakhchivan. In the 7 districts 6 species of anoplocephalates were 

detected. The specific structure and a degree of contamination of sheep with anoplocephalates 

(intestinal cestodes) in local climatic conditions are established. As a result of the researches 

extensiveneness and intensity invasion were revealed. In the territory of these regions 

anoplocephalates are spread as high, EI of sheep % 50.9, II ð 2.5 specimens. Six anoplocephalates 

species, namely Moniezia expansa, M. benedeni, M. alba, Avitellina centripunctata, Thysanezia 

giardi and Stilezia globipunctata were identified in sheep. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʮʳ, Anoplocephalidae, ʠʥʚʘʟʠʷ, ʩʪʝʧʝʥʴ ʟʘʨʘʞʝʥʥʦʩʪʠ, ʪʦʥʢʘʷ ʢʠʰʢʘ, 

ʧʘʩʪʙʠʱʘ. 
 

Keywords: sheep, Anoplocephalidae, invasion, level of infection, small intestines, pastures. 

 

ʀʥʚʘʟʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʥʦʩʷʪ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʉʨʝʜʠ ʥʠʭ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʛʝʣʴʤʠʥʪʦʟʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʳ. ɹʦʣʴʥʳʝ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʘʤʠ 

ʞʠʚʦʪʥʳʝ ʧʣʦʭʦ ʦʪʢʘʨʤʣʠʚʘʶʪʩʷ, ʤʦʣʦʜʥʷʢ ʦʪʩʪʘʝʪ ʚ ʨʦʩʪʝ, ʯʘʱʝ ʧʦʛʠʙʘʝʪ ʦʪ ʟʘʢʫʧʦʨʢʠ 

ʢʠʰʝʯʥʠʢʘ. ɸʥʦʧʣʦʮʝʬʘʣʷʪʦʟʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫ ʦʚʝʮ ʚ ʅʘʭʠʯʝʚʘʥʠ [2]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʦʚ ʦʚʝʮ ʚ ʅʘʭʠʯʝʚʘʥʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʩʪʙʠʱ ʨʘʟʥʦʛʦ ʪʠʧʘ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʦʚ ʦʚʝʮ ʠʟʫʯʘʣʠ ʚ ʪʝʯʝʥʠʝ 2018ï2020 ʛʛ. 

ʌʣʦʪʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʌʶʣʣʝʙʦʨʥʘ ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʦʙʳ ʬʝʢʘʣʠʡ 26618 ʛʦʣʦʚ ʦʚʝʮ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʠ ʭʦʟʷʡʩʪʚ ʅʘʭʠʯʝʚʘʥʠ. ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ ʘʥʦʧʣʦʮʝʬʘʣʷʪ ʚ ʛʨʘʤʤ ʬʝʢʘʣʠʡ 

ʞʠʚʦʪʥʳʭ ʫʯʠʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʯʝʪʥʦʡ ʢʘʤʝʨʳ ɺʀɻʀʉ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʃ. ɼ. ʄʠʛʘʯʝʚʦʡ ʠ 

ɻ. ɸ. ʂʦʪʝʣʴʥʠʢʦʚʳʤ [3].  

ʂʨʦʤʝ ʪʦʛʦ, ʟʘʨʘʞʝʥʥʦʩʪʴ ʦʚʝʮ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʘʥʦʧʣʦʮʝʬʘʣʷʪ ʠʟʫʯʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʚʩʢʨʳʪʠʡ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʨʠ ʫʙʦʝ ʞʠʚʦʪʥʳʭ ʚ ʫʙʦʡʥʳʭ ʧʫʥʢʪʘʭ ʠ 

ʭʦʟʷʡʩʪʚʘʭ. ʇʨʠ ʚʩʢʨʳʪʠʠ ʫʯʠʪʳʚʘʣʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʘʥʦʧʣʦʮʝʬʘʣʷʪ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʶ ɺ. ʄ. 

ʀʚʘʰʢʠʥʘ, ɸ. ʆ. ʆʨʠʧʦʚʘ ʠ ʄ. ɼ. ʉʦʥʠʥʘ, ʘ ʪʘʢʞʝ ʄ. ʀ. ʂʫʟʥʝʮʦʚʘ [1, 4].  

ɺ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʦʚ ʦʚʝʮ ʥʝ ʜʝʛʝʣʴʤʠʥʪʠʟʠʨʦʚʘʣʠ. 

ʉʦʙʨʘʥʥʳʭ ʧʨʠ ʚʩʢʨʳʪʠʠ ʢʠʰʝʯʥʠʢʘ ʮʝʩʪʦʜ ʦʪʜʝʣʴʥʦ ʦʪ ʢʘʞʜʦʛʦ ʞʠʚʦʪʥʦʛʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʠ ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʶʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚ 

ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʅʘʭʠʯʝʚʘʥʠ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙ ʬʝʢʘʣʠʡ ʫ ʦʚʝʮ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚʦ 

ʚʩʝʭ ʨʘʡʦʥʘʭ ʅʘʭʠʯʝʚʘʥʠ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ɸʅʆʇʃʆʎɽʌɸʃʗʊʆɿʆɺ ʆɺɽʎ  

ɺ ʈɸʁʆʅɸʍ ʅɸʍʀʏɽɺɸʅʀ ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ 

ʂʆʇʈʆʆɺʆʉʂʆʇʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ɺ 2005ï2010 ʛʛ. 
 

ʈʘʡʦʥʳ ʀʩʩʣʝʜʦʚʘʥʦ 

ʛʦʣʦʚ 

ʀʟ ʥʠʭ ʠʥʚʘʟʠʨʦʚʘʥʦ 

ʛʦʣʦʚ 

ʕʀ, % ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ 

ʘʥʦʧʣʦʮʝʬʘʣʪ ʚ 1 ʛ 

ʬʝʢʘʣʠʡ 

ʉʘʜʘʨʘʢʩʢʠʡ 3016 1662 55,1 272,3Ñ1,7 

ʐʘʨʫʨʩʢʠʡ 4129 2424 58,7 322,4Ñ1,6 

ʂʝʥʛʝʨʣʠʥʩʢʠʡ 3118 1814 58,1 311,3Ñ2,1 

ɹʘʙʝʢʩʢʠʡ 4006 2195 54,8 251,2Ñ2,1 

ɼʞʫʣʴʬʠʥʩʢʠʡ 3775 2088 55,3 269,2Ñ3,1 

ʐʘʭʙʫʟʩʢʠʡ 4228 1559 36,9 231,2Ñ2,8 

ʆʨʜʫʙʘʜʩʢʠʡ 4346 1817 41,8 256,5Ñ1,5 

ɺʩʝʛʦ 26618 13559   

ɺ ʩʨʝʜʥʝʤ   50,9 289,3Ñ2,1 

 

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʥʦʡ ʠʥʚʘʟʠʠ ʢʦʣʝʙʘʣʘʩʴ ʫ ʦʚʝʮ ʦʪ 36,9 ʜʦ 58,7%. ɺ 

ʩʨʝʜʥʝʤ, ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʫ ʦʚʝʮ ʩʦʩʪʘʚʠʣʘ 50,9%. ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ ʘʥʦʧʣʦʮʝʬʘʣʷʪ ʚ 

ʛʨʘʤʤ ʬʝʢʘʣʠʡ ʦʚʝʮ ʙʳʣʦ ʨʘʟʣʠʯʥʳʤ ʚ ʨʘʟʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʠʟʤʝʥʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

231,2Ñ2,8 ʜʦ 311,3Ñ2,1 ʵʢʟ./ʛʦʣ ʠ ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʦ 289,3Ñ2,1 ʵʢʟ./ʛʦʣ. ʅʘʠʙʦʣʴʰʫʶ 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ (58,7%) ʠʥʚʘʟʠʠ ʦʪʤʝʯʘʣʠ ʚ ʐʘʨʫʨʩʢʦʤ ʨʘʡʦʥʝ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 322,4Ñ1,6 

ʵʢʟ. ̫ ʠʮ ʘʥʦʧʣʦʮʝʬʘʣʷʪ ʚ ʛʨʘʤʤ ʬʝʢʘʣʠʡ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ 

ʠʥʚʘʟʠʠ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʘʥʦʧʣʦʮʝʬʘʣʷʪ ʚ ʛʨʘʤʤ ʬʝʢʘʣʠʡ ʦʚʝʮ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʚʩʢʨʳʪʠʡ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 850 ʛʦʣʦʚ ʦʚʝʮ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

(ʦʪ 6 ʤʝʩ ʜʦ 5 ʣʝʪ) 358 ʛʦʣʦʚ ʙʳʣʠ ʠʥʚʘʟʠʨʦʚʘʥʳ ʘʥʦʧʣʦʮʝʬʘʣʷʪʘʤʠ.  

ʉʦʙʨʘʥʦ 981 ʵʢʟ. ʮʝʩʪʦʜ, ʫʩʪʘʥʦʚʣʝʥ ʠʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʦʚʝʮ 

ʘʥʦʧʣʦʮʝʬʘʣʷʪʘʤʠ ʩʦʩʪʘʚʠʣʘ, ʚ ʩʨʝʜʥʝʤ 2,5Ñ0,4 ʵʢʟ./ʛʦʣ ʠ ʢʦʣʝʙʘʣʘʩʴ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ 

ʦʪ 2,1Ñ0,2 ʜʦ 3,0Ñ0,6 ʵʢʟ./ʛʦʣ. (ʊʘʙʣʠʮʘ 2).  
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʚʩʢʨʳʪʠʡ ʢʠʰʝʯʥʠʢʘ ʦʚʝʮ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 42,1%-ʥʦʡ ɻ ʢʩʪʝʥʩʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʠ ʘʥʦʧʣʦʮʝʬʘʣʷʪʘʤʠ. ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ 

ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʥʦʡ ʠʥʚʘʟʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʚʩʢʨʳʪʠʡ ʦʢʘʟʘʣʘʩʴ 8,8% 

ʥʠʞʝ, ʯʝʤ ʧʦ ʜʘʥʥʳʤ ʢʦʧʨʦʦʚʦʩʢʦʧʠʠ. 

 

ʊʘʙʣʠʮʘ 2 

ʀʅɺɸɿʀʈʆɺɸʅʅʆʉʊʔ ʆɺɽʎ ɸʅʆʇʃʆʎɽʌɸʃʗʊɸʄʀ ɺ ʅɸʍʀʏɽɺɸʅʀ ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ 

ɻɽʃʔʄʀʅʊʆʃʆɻʀʏɽʉʂʀʍ ɺʉʂʈʓʊʀʁ ʂʀʐɽʏʅʀʂɸ 
 

ʈʘʡʦʥʳ ʀʩʩʣʝʜʦʚʘʥʦ 

ʢʠʰʝʯʥʠʢʦʚ 

ʀʟ ʥʠʭ 

ʠʥʚʘʟʠʨʦʚʘʥʦ 

ʂʦʣ-ʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʘʥʦʧʣʦʮʝʬʘʣʷʪ 

ʕʀ, % ʀʀ, 

ʵʢʟ./ʛʦʣ. 

ʉʘʜʘʨʘʢʩʢʠʡ 103 50 153 48,5 2,8Ñ0,1 

ʐʘʨʫʨʩʢʠʡ 138 61 172 44,2 3,0Ñ0,6 

ʂʝʥʛʝʨʣʠʥʩʢʠʡ 116 51 145 43,9 2,8Ñ0,4 

ɹʘʙʝʢʩʢʠʡ 131 57 153 43,5 2,6Ñ0,8 

ɼʞʫʣʴʬʠʥʩʢʠʡ 122 58 170 47,5 2,9Ñ0,3 

ʐʘʭʙʫʟʩʢʠʡ 130 41 87 31,5 2,1Ñ0,2 

ʆʨʜʫʙʘʜʩʢʠʡ 110 40 101 36,3 2,5Ñ0,2 

ɺʩʝʛʦ 850 358 981   

ɺ ʩʨʝʜʥʝʤ    42,1 2,7Ñ0,4 

 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʦʚʝʮ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʅʘʭʠʯʝʚʘʥʠ 

ʧʘʨʘʟʠʪʠʨʫʶʪ 6 ʚʠʜʦʚ ʘʥʦʧʣʦʮʝʬʘʣʷʪ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʜʚʫʤ ʩʝʤʝʡʩʪʚʘʤ: Anoplocephalidae ʠ 

Avitellinidae ʦʪʨʷʜʘ Cyclophyllidea. ʀʟ ʩʝʤʝʡʩʪʚʘ Anoplocephalidae ʦʙʥʘʨʫʞʝʥʳ Moniezia 

expansa, M. benedeni, M. alba ʠ ʠʟ ʩʝʤʝʡʩʪʚʘ Avitellinidae Avitellina centripunctata, Thysanezia 

giardi ʠ Stilezia globipunctata. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʠʜʳ Moniezia expansa (321 ʵʢʟ.), M. benedeni 

(202 ʵʢʟ.), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 37,2% ʠ 20,6% ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʦʥʢʠʭ 

ʢʠʰʝʯʥʠʢʘʭ ʦʚʝʮ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʞʠʚʦʪʥʳʭ ʩ Avitellina centripunctata ʩʦʩʪʘʚʠʣʘ 

(168 ʵʢʟ.) 18,1%; ʩ Thysanezia giardi (139 ʵʢʟ.) 14,1%; ʩ M. alba (127 ʵʢʟ.) 12,9% ʠ ʩ Stilezia 

globipunctata (24 ʵʢʟ.) 2,4% (ʊʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3 

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ɸʅʆʇʃʆʎɽʌɸʃʗʊ ʋ ʆɺɽʎ  

ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ ɻɽʃʔʄʀʅʊʆʃʆɻʀʏɽʉʂʀʍ ɺʉʂʈʓʊʀʁ 
 

ɺʠʜ ʛʝʣʴʤʠʥʪʘ ʀʥʪʝʥʩʠʚʥʦʩʪʴ, ʵʢʟ./ ʛʦʣ 

Moniezia 

expansa 

Moniezia 

benedeni 

Moniezia 

alba 

Avitellina 

centripunctata 

Thysanezia 

giardi 

Stilezia 

globipunctata 

ʂʦʣ-ʚʦ ʮʝʩʪʦʜ 321 202 127 168 139 24 

ɺ ʩʨʝʜʥʝʤ, ʵʢʟ. 3,9 1,5 0,9 1,3 1,1 0,1 

ʀʀ, % 37,2 20,6 12,9 18,1 14,1 2,4 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʅʘʭʠʯʝʚʘʥʠ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʳ ʦʚʝʮ ʠʤʝʶʪ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʚʮʳ ʥʘʯʠʥʘʶʪ ʟʘʨʘʞʘʪʴʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʛʦʥʘ ʥʘ ʧʘʩʪʙʠʱʝ, ʚ ʢʦʥʮʝ 

ʘʧʨʝʣʷ. ʐʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʦʚ ʦʚʝʮ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʘʣʠʯʠʝ ʧʘʩʪʙʠʱ ʩ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ʘʥʦʧʣʦʮʝʬʘʣʷʪ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ ʦʚʝʮ ʘʥʦʧʣʦʮʝʬʘʣʷʪʘʤʠ ʦʢʘʟʘʣʘʩʴ ʥʘ ʩʫʭʦʜʦʣʴʥʳʭ 

ʧʘʩʪʙʠʱʘʭ, ʕʀ ʩʦʩʪʘʚʠʣʘ 48,3%. ʇʨʠ ʚʳʧʘʩʝ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʜʦʣʴʥʳʭ ʠ ʟʘʣʠʚʥʳʭ 

ʧʘʩʪʙʠʱʘʭ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 33,5% ʠ 18,2%. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʧʨʦʦʚʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʚʩʢʨʳʪʠʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʳ ʦʚʝʮ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʅʘʭʠʯʝʚʘʥʠ. ʀʤʠ ʧʦʨʘʞʝʥʦ 50,9% ʦʚʝʮ. ɺ ʢʠʰʝʯʥʠʢʘʭ ʦʚʝʮ ʦʙʥʘʨʫʞʝʥʦ 6 ʚʠʜʦʚ 

ʘʥʦʧʣʦʮʝʬʘʣʷʪ: Moniezia expansa (ʀʀ 37,2%, 3,9 ʵʢʟ./ʛʦʣ); M. benedeni (ʀʀ 20,6%, 

1,5 ʵʢʟ./ʛʦʣ); Avitellina centripunctata (ʀʀ 18,1%, 1,3 ʵʢʟ./ʛʦʣ); Thysanezia giardi (ʀʀ 14,1%, 

1,1 ʵʢʟ./ʛʦʣ); M. alba (ʀʀ 12,9%, 0,9 ʵʢʟ./ʛʦʣ); Stilezia globipunctata (ʀʀ 2,4%, 0,1 ʵʢʟ./ʛʦʣ).  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ ʦʚʝʮ ʘʥʦʧʣʦʮʝʬʘʣʷʪʘʤʠ ʦʢʘʟʘʣʘʩʴ ʥʘ ʩʫʭʦʜʦʣʴʥʳʭ 

ʧʘʩʪʙʠʱʘʭ (48,3%). ʀʟʫʯʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʨʘʞʝʥʥʦʩʪʠ ʦʚʝʮ ʘʥʦʧʣʦʮʝʬʘʣʷʪʘʤʠ ʠ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚʘ ʘʥʦʧʣʦʮʝʬʘʣʷʪ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʚ ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʨʦʢʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʪʠʚ ʘʥʦʧʣʦʮʝʬʘʣʷʪʦʟʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʅʘʭʠʯʝʚʘʥʠ. 
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STUDYING THE PREVALENCE DYNAMICS OF HELMINTHOSIS 

IN THE SHEEP-BREEDING FARMS IN AZERBAIJAN 

 

ÉGasanaliev N., Veterinary Scientific Research Institute of Azerbaijan, 

Baku, Azerbaijan, nagihasanli@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʣʴʤʠʥʪʦʟʦʚ ʚ ʯʘʩʪʥʳʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʐʝʢʠʥʩʢʦʛʦ, 

ɿʘʢʘʪʘʣʴʩʢʦʛʦ ʠ ʆʛʫʟʩʢʦʛʦ ʨʘʡʦʥʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʝ ʩʤʝʰʘʥʥʳʭ ʠʥʚʘʟʠʡ, ʥʘʥʦʩʷʱʠʭ ʫʱʝʨʙ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʘʣʘʩʴ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʝʣʴʤʠʥʪʦʟʦʚ ʫ ʦʚʝʮ 

ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʧʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʩʦʩʪʘʚʠʣʘ ʚ ʐʝʢʠʥʩʢʦʤ ʨʘʡʦʥʝ: ʧʦ ʤʦʥʠʝʟʠʦʟʫ ð 

26,6%, ʧʦ ʬʘʩʮʠʦʣʝʟʫ ð 20,8%, ʧʦ ʜʠʢʨʦʮʝʣʠʦʟʫ ð 23,3%; ʚ ɿʘʢʘʪʘʣʴʩʢʦʤ ʨʘʡʦʥʝ: ʧʦ 

ʤʦʥʠʝʟʠʦʟʫ ð 21,6%, ʧʦ ʬʘʩʮʠʦʣʝʟʫ ð 15,8%, ʧʦ ʜʠʢʨʦʮʝʣʠʦʟʫ ð 17,5%; ʚ ʆʛʫʟʩʢʦʤ 

ʨʘʡʦʥʝ: ʧʦ ʤʦʥʠʝʟʠʦʟʫ ð 30,8%, ʧʦ ʬʘʩʮʠʦʣʝʟʫ ð 25,8%, ʧʦ ʜʠʢʨʦʮʝʣʠʦʟʫ ð 28,3%. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚ ʩʨʝʜʥʝʤ: ʧʦ ʐʝʢʠʥʩʢʦʤʫ ʨʘʡʦʥʫ ʩ Moniezia expansa ð 2ï6, 

Fasciola hepatica ð 4ï14, Dicrocoelium lanceatum ð 7ï21; ʧʦ ɿʘʢʘʪʘʣʴʩʢʦʤʫ ʨʘʡʦʥʫ ʩ 

Moniezia expansa ð 1ï4, Fasciola hepatica ð 3ï11, Dicrocoelium lanceatum ð 5ï17; ʧʦ 

ʆʛʫʟʩʢʦʤʫ ʨʘʡʦʥʫ ʩ Moniezia expansa ð 2ï7, Fasciola hepatica ð 5ï18, Dicrocoelium 

lanceatum ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʚʩʢʨʳʪʠ,̫ ʧʨʠ ʥʘʣʠʯʠʠ 

9ï24 ʵʢʟʝʤʧʣʷʨʦʚ. 

 

Abstract. The main purpose of the research work is to identify the prevalence of helminthiasis 

in private sheep-breeding farms of the Sheki, Zagatala and Oguz districts of the Republic of 

Azerbaijan. One of the urgent problems is the study of mixed invasions that cause damage to animal 

husbandry. Based on this, as a result of the investigations, the extensiveness and intensity of 

helminthiasis in sheep of different age groups were studied as a result of the examinations. 

Extensiveness of invasion: in Sheki district for moniesiasis ð 26.6%, for fascioliasis ð 20.8%, for 

dicroceliosis ð 23.3%, in Zagatala district for moniesiasis ð 21.6%, for fascioliasis ð 15.8%, for 

dicroceliosis ð 17.5%, in Oguz distirct for monieziasis ð 30.8%, for fascioliasis ð 25.8%, for 

dicroceliosis ð 28.3% were identified during the scatological examinations conducted. Presence 

the intensity of invasion on average: in the Sheki district with Moniezia expansa ð 2ï6, Fasciola 

hepatica ð 4ï14, Dicrocoelium lanceatum ð 7ï21, in the Zagatala district with Moniezia expansa 

ð 1ï4, Fasciola hepatica ð 3ï11, Dicrocoelium lanceatum ð 5ï17, in the Oguz district with 

Moniezia expansa ð 2ï7, Fasciola hepatica ð 5ï18, Dicrocoelium lanceatum ð 9ï24 specimens 

were identified when examining during the autopsy.  
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ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ. 

 

Keywords: sheep, farms, infection, helminthoses, intensity, extensiveness. 

 

ʅʘʜʝʞʥʦʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʞʜʦʡ ʩʪʨʘʥʳ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʨʝʘʣʠʟʫʝʪ ʤʝʨʳ ʤʥʦʛʦʩʪʦʨʦʥʥʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʦ 

ʥʘʜʝʞʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʘʛʨʘʨʥʦʡ ʩʬʝʨʳ, ʦʪ ʢʦʪʦʨʦʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ.  

 ɺ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʩʷ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʝʛʦ ʦʪʨʘʩʣʝʡ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʚʝʜʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʫʣʫʯʰʝʥʠʝ ʧʣʝʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʞʠʚʦʪʥʳʭ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʘʩʪʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ʆʚʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʝʥʪʘʙʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʤʷʩʦʤ, ʤʷʩʦʧʨʦʜʫʢʪʘʤʠ ʠ ʩʳʨʴʝʤ ʤʥʦʛʠʭ 

ʦʪʨʘʩʣʝʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʵʪʦʡ 

ʧʨʠʙʳʣʴʥʦʡ ʩʬʝʨʳ, ʷʚʣʷʶʪʩʷ ʛʝʣʴʤʠʥʪʦʟʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʤʝʨʳ, 

ʧʨʠʥʠʤʘʝʤʳʝ ʧʨʦʪʠʚ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʤʥʦʛʠʝ ʛʝʣʴʤʠʥʪʦʟʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ 

ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ, ʥʘʥʦʩʷʪ ʭʦʟʷʡʩʪʚʘʤ ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ɻʝʣʴʤʠʥʪʦʟʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ, ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʧʦʪʝʨʝ ʧʨʦʜʫʢʮʠʠ [8]. 

ɻʝʣʴʤʠʥʪʳ, ʣʦʢʘʣʠʟʫʷʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, ʧʠʪʘʶʪʩʷ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʤʘ ʠ 

ʦʢʘʟʳʚʘʶʪ ʛʫʙʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʕʪʦ ʚʣʠʷʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʣʠʙʦ ʩʢʨʳʪʦ, ʣʠʙʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʘʪʦʛʝʥʥʦʩʪʠ ʬʘʢʪʦʨʘ, 

ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ, ʚʦʟʨʘʩʪʘ, ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ ʮʝʣʦʤ, 

ʢʦʤʧʣʝʢʩʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʠ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʝʣʴʤʠʥʪʦʚ ʧʦʨʦʞʜʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʘʭ ʞʠʚʦʪʥʦʛʦ, ʚ ʢʨʦʚʝʥʦʩʥʦʡ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʦʙʱʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʧʦʯʚʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʙʫʜʫʱʝʤ [7].  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʝʣʴʤʠʥʪʦʟʦʚ ʩʨʝʜʠ 

ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʨʝʜʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʘʢ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʪʘʢ ʠ ʚ 

ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʩʚʝʜʝʥʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʟʘʨʘʞʝʥʠʠ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʛʝʣʴʤʠʥʪʦʟʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ 

ʩʨʦʢʦʚ ʟʘʨʘʞʝʥʠʷ ʥʝʤʘʪʦʜʘʤʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʧʝʨʚʳʝ ʚʳʚʝʜʝʥʥʳʭ ʥʘ ʧʘʩʪʙʠʱʘ, 

ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʪʠʚ 

ʥʠʭ [1ï3, 10, 11].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʚʦʜʷʪʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʣʴʤʠʥʪʦʟʦʚ ʩʨʝʜʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʠʟʫʯʝʥʠʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʣʴʤʠʥʪʦʚ [4ï6]. ʇʦʩʢʦʣʴʢʫ ʦʚʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʧʨʠʙʳʣʴʥʦʡ ʦʪʨʘʩʣʴʶ, ʝʛʦ 

ʨʘʟʚʠʪʠʶ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʟʦʥ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʐʝʢʠʥʩʢʦʤ, ɿʘʢʘʪʘʣʴʩʢʦʤ ʠ ʆʛʫʟʩʢʦʤ ʨʘʡʦʥʘʭ. ʕʪʦ ʪʘʢʞʝ ʜʝʣʘʝʪ ʥʝʠʟʙʝʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʵʪʦʤʫ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ð ʦʧʨʝʜʝʣʠʪʴ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠ 
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ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʩʨʝʜʠ ʦʚʝʮ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʢʦʯʝʚʳʭ 

ʭʦʟʷʡʩʪʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʐʝʢʠʥʩʢʦʛʦ, ɿʘʢʘʪʘʣʴʩʢʦʛʦ ʠ ʆʛʫʟʩʢʦʛʦ ʨʘʡʦʥʦʚ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2020ï2021 ʛʦʜʘʭ ʚ ʆʪʜʝʣʝ ʧʘʨʘʟʠʪʦʣʦʛʠʠ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘ ʦʩʥʦʚʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʚʝʟʝʥʥʳʭ ʠʟ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʐʝʢʠʥʩʢʦʛʦ, ɿʘʢʘʪʘʣʴʩʢʦʛʦ ʠ ʆʛʫʟʩʢʦʛʦ ʨʘʡʦʥʦʚ.  

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʤʝʪʦʜʦʤ ʢʦʧʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʪʦʜʦʤ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ 

ʢʦʯʝʚʳʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ, ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʢʘʣʘ ʦʪ 360 ʛʦʣʦʚ ʧʦ ʨʘʟʥʳʤ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ. ɺʟʷʪʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʘʤʠ ɺʠʩʥʷʫʩʢʘʩʘ ʠ ʌʫʣʣʝʙʦʨʥʘ (ʢʦʧʨʦʣʦʛʠʯʝʩʢʠ).  

ɼʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʥʝʧʦʣʥʦʛʦ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʂ. ʀ. ʉʢʨʷʙʠʥʘ [9]. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ 180 

ʦʚʝʮ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʢʦʯʝʚʳʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʩʢʦʪʦʙʦʝʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʧʫʪʝʤ ʚʩʢʨʳʪʠʷ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 3ï6 

ʤʝʩʷʮʝʚ, 9 ʤʝʩʷʮʝʚ, 1 ʛʦʜʘ ʠ ʚʟʨʦʩʣʳʭ ʥʘ ʦʩʥʦʚʝ ʢʦʧʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʠ ʚʩʢʨʳʪʠʷʭ. ʊʘʢ, ʧʦ ʐʝʢʠʥʩʢʦʤʫ ʨʘʡʦʥʫ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ ʥʘʣʠʯʠʝ ʟʘʨʘʞʝʥʠʷ ʫ 3ï6 ʤʝʩʷʯʥʳʭ ð ʤʦʥʠʝʟʠʦʟʦʤ 30,0%, ʬʘʩʮʠʦʣʝʟʦʤ ð 

25,0%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ ð 27,5%, ʫ 9 ʤʝʩʷʯʥʳʭ ð ʤʦʥʠʝʟʠʦʟʦʤ 27,5%, ʬʘʩʮʠʦʣʝʟʦʤ ð 

20,0%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ ð 22,5%, ʘ ʚ ʛʨʫʧʧʘʭ 1 ʛʦʜʘ ʠ ʚʟʨʦʩʣʳʝ ð ʤʦʥʠʝʟʠʦʟʦʤ 22,5%, 

ʬʘʩʮʠʦʣʝʟʦʤ ð 17,5%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ ð 20,0%. ʇʦ ʭʦʟʷʡʩʪʚʫ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʘʨʘʞʝʥʠʝ 

ʤʦʥʠʝʟʠʦʟʦʤ ð 26,6%, ʬʘʩʮʠʦʣʝʟʦʤ ð 20,8%, ʜʠʢʨʦʦʮʝʣʠʦʟʦʤ ð 23,3%. 

ʇʦ ɿʘʛʘʪʘʣʴʩʢʦʤʫ ʨʘʡʦʥʫ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʟʘʨʘʞʝʥʠʷ ʫ 3-6 ʤʝʩʷʯʥʳʭ 

ʤʦʥʠʝʟʠʦʟʦʤ ð 25,0%, ʬʘʩʮʠʦʣʝʟʦʤ ð 20,0%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ ð 22,5%.  

ʋ 9 ʤʝʩʷʯʥʳʭ ʤʦʥʠʝʟʠʦʟʦʤ ð 22,5%, ʬʘʩʮʠʦʣʝʟʦʤ 15,0%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ 17,5%, ʘ ʚ 

ʛʨʫʧʧʘʭ 1 ʛʦʜʘ ʠ ʚʟʨʦʩʣʳʭ ʤʦʥʠʝʟʠʦʟʦʤ ð 17,5%, ʬʘʩʮʠʦʣʝʟʦʤ ð 12,5%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ ð 

12,5%. ʇʦ ʭʦʟʷʡʩʪʚʫ ʟʘʨʘʞʝʥʥʦʩʪʴ ʛʝʣʴʤʠʥʪʦʟʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʤʦʥʠʝʟʠʦʟʦʤ ð 2 1,6%, 

ʬʘʩʮʠʦʣʝʟʦʤ-ʫ 15,8%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ ð 17,5%.  

ʇʦ ʆʛʫʟʩʢʦʤʫ ʨʘʡʦʥʫ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʥʘʣʠʯʠʝ ʟʘʨʘʞʝʥʠʷ ʫ 

3-6 ʤʝʩʷʯʥʳʭ ð ʤʦʥʠʝʟʠʦʟʦʤ ð 37,5%, ʬʘʩʮʠʦʣʝʟʦʤ ð 30,0%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ ð 32,5%, ʫ 9 

ʤʝʩʷʯʥʳʭ ʤʦʥʠʝʟʠʦʟʦʤ ð 30,0%, ʬʘʩʮʠʦʣʝʟʦʤ ð 25,0%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ ð 27,5%, ʘ ʫ ʛʨʫʧʧ 

1 ʛʦʜʘ ʠ ʚʟʨʦʩʣʳʝ ʤʦʥʠʝʟʠʦʟʦʤ ð 25,0%, ʬʘʩʮʠʦʣʝʟʦʤ ð 22,5%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ ð 25,0%. ɸ 

ʧʦ ʭʦʟʷʡʩʪʚʫ ʟʘʨʘʞʝʥʠʝ ʛʝʣʴʤʠʥʪʦʟʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʦʥʠʝʟʠʦʟʦʤ 30,8%, ʬʘʩʮʠʦʣʝʟʦʤ 

25,8%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ 28,3%. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʦʜʷʪʩʷ ʚ ʊʘʙʣʠʮʝ 1. 

ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʜʥʦ, ʯʪʦ ʟʘʨʘʞʝʥʠʝ ʦʚʝʮ ʛʝʣʴʤʠʥʪʘʤʠ ʚʘʨʴʠʨʫʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ. 3-6 ʤʝʩʷʯʥʳʝ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʟʘʨʘʞʝʥʠʶ ʛʝʣʴʤʠʥʪʘʤʠ, ʯʝʤ 

ʚʟʨʦʩʣʳʝ ʦʚʮʳ. ʕʪʦ ʪʘʢʞʝ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʫ ʥʠʭ ʩʣʘʙʘʷ.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʝʪʦʜʦʤ ʥʝʧʦʣʥʦʛʦ 

ʚʩʢʨʳʪʠʷ. ʆʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʚʩʢʨʳʪʠʷʭ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʞʠʚʦʪʥʳʭ, ʟʘʙʠʪʳʭ ʚ 

ʩʢʦʪʦʙʦʡʥʷʭ ʠ ʚ ʭʦʟʷʡʩʪʚʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ.  
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ʊʘʙʣʠʮʘ 1 

ɿɸʈɸɾɽʅʀɽ ʆɺɽʎ ʉʄɽʐɸʅʅʓʄʀ ʀʅɺɸɿʀʗʄʀ 
 

ɺʦʟʨʘʩʪ ʦʚʝʮ ʆʙʩʣʝʜʦʚʘ-

ʥʦ 

ʄʦʥʠʝʟʠʦʟ ʌʘʩʮʠʦʣʝʟ ɼʠʢʨʦʮʝʣʠʦʟ 

ɿʘʨʘʞʝʥʳ ʕʀ, % ɿʘʨʘʞʝʥʳ ʕʀ, % ɿʘʨʘʞʝʥʳ ʕʀ, % 

ʇʦ ʐʝʢʠʥʩʢʦʤʫ ʨʘʡʦʥʫ 

3ï6 ʤʝʩʷʯʥʳʝ 40 12 30,0 10 25,0 11 27,5 

9 ʤʝʩʷʯʥʳʝ 40 11 27,5 8 20,0  9 22,5 

1 ʛʦʜ ʠ ʚʟʨʦʩʣʳʝ 40 9 22,5 7 17,5 8 20,0 

ʀʪʦʛʦ 120 32 26,6 25 20,8 28 23,3 

ʇʦ ɿʘʛʘʪʘʣʴʩʢʦʤʫ ʨʘʡʦʥʫ 

3ï6 ʤʝʩʷʯʥʳʝ 40 10 25,0 8 20,0 9 22,5 

9 ʤʝʩʷʯʥʳʝ 40 9 22,5 6 15,0 7 17,5 

1 ʛʦʜ ʠ ʚʟʨʦʩʣʳʝ 40 7 17,5 5 12,5 5 12,5 

ʀʪʦʛʦ 120 26 21,6 19 15,8 21 17,5 

 ʇʦ ʆʛʫʟʩʢʦʤʫ ʨʘʡʦʥʫ 

3ï6 ʤʝʩʷʯʥʳʝ 40 15 37,5 12 30,0 13 32,5 

9 ʤʝʩʷʯʥʳʝ 40 12 30,0 10 25,0 11 27,5 

1 ʛʦʜ ʠ ʚʟʨʦʩʣʳʝ 40 10 25,0 9 22,5 10 25,0 

ʀʪʦʛʦ 120 37 30,8 31 25,8 34 28,3 

 

ɺ ʮʝʣʦʤ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʠ ʥʝʧʦʣʥʦʤ ʚʩʢʨʳʪʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʝʯʝʥʠ ʠ ʢʠʰʝʯʥʠʢʝ 

ʫ 60 ʛʦʣʦʚ ʦʚʝʮ ʚ ʢʘʞʜʦʤ ʨʘʡʦʥʝ. ʈʝʟʫʣʴʪʘʪʳ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʥʝʧʦʣʥʦʛʦ 

ʚʩʢʨʳʪʠʷ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 

ʈɽɿʋʃʔʊɸʊʓ ʆɹʉʃɽɼʆɺɸʅʀʗ ʇʈʀ ɺʉʂʈʓʊʀʗʍ 
 

ɺʦʟʨʘʩʪ ʆʙʩʣʝʜʦʚʘʥʳ  Moniezia expansa  Fasciola 

hepatica  

Dicrocoelium 

lanceatum 

  ʇʦ ʐʝʢʠʥʩʢʦʤʫ ʨʘʡʦʥʫ   

3ï6 ʤʝʩʷʯʥʳʝ 20 3ï6 5ï14 10ï21 

9 ʤʝʩʷʯʥʳʝ 20 2ï4 4ï12 8ï16 

1 ʛʦʜ ʠ ʚʟʨʦʩʣʳʝ 20 2ï3 4ï9 7ï15 

ɺ ʩʨʝʜʥʝʤ 60 2ï6 4ï14 7ï21 

ʇʦ ɿʘʢʘʪʘʣʴʩʢʦʤʫ ʨʘʡʦʥʫ 

3ï6 ʤʝʩʷʯʥʳʝ 20 2ï4 4ï11 8ï17 

9 ʤʝʩʷʯʥʳʝ 20 2ï3 3ï9 6ï14 

1 ʛʦʜ ʠ ʚʟʨʦʩʣʳʝ 20 1ï3 3ï8 5ï11 

ɺ ʩʨʝʜʥʝʤ 60 1-4 3ï11 5ï17 

  ʇʦ ʆʛʫʟʩʢʦʤʫ ʨʘʡʦʥʫ   

3ï6 ʤʝʩʷʯʥʳʝ 20 3ï7 7ï18 11ï24 

9 ʤʝʩʷʯʥʳʝ 20 3ï6 6ï14 10ï22 

1 ʛʦʜ ʠ ʚʟʨʦʩʣʳʝ 20 2ï3 5ï11 9ï16 

ɺ ʩʨʝʜʥʝʤ 60 2ï7 5ï18 9ï24 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ʧʦ ʐʝʢʠʥʩʢʦʤʫ ʨʘʡʦʥʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚ ʩʨʝʜʥʝʤ ʩ 

Moniezia expansa 2ï6, Fasciola hepatica 4ï14, Dicrocoelium lanceatum 7ï21, ʧʦ ɿʘʢʘʪʘʣʴʩʢʦʤʫ 

ʨʘʡʦʥʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚ ʩʨʝʜʥʝʤ ʩ Moniezia expansa 1ï4, Fasciola hepatica 3ï11, 
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Dicrocoelium lanceatum 5ï17, ʧʦ ʆʛʫʟʩʢʦʤʫ ʨʘʡʦʥʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚ ʩʨʝʜʥʝʤ ʩ 

Moniezia expansa 2ï7, Fasciola hepatica 5ï18, Dicrocoelium lanceatum 9ï24 ɻʢʟʝʤʧʣʷʨʦʚ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʚʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʚʩʢʨʳʪʠʠ. 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʣʴʤʠʥʪʦʟʦʚ ʚʥʫʪʨʠ ʭʦʟʷʡʩʪʚʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ɸ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ 

ʷʚʣʷʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʚʥʫʪʨʠ ʭʦʟʷʡʩʪʚʘ. 

 

ɺʳʚʦʜʳ 

1. ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ: ʇʦ ʐʝʢʠʥʩʢʦʤʫ ʨʘʡʦʥʫ ʩ ʤʦʥʠʝʟʠʦʟʦʤ 26,6%, ʬʘʩʮʠʦʣʝʟʦʤ 

20,8%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ 23,3%, ʧʦ ɿʘʛʘʪʘʣʴʩʢʦʤʫ ʨʘʡʦʥʫ ʩ ʤʦʥʠʝʟʠʦʟʦʤ 21,6%, ʬʘʩʮʠʦʣʝʟʦʤ 

15,8%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ 17,5%, ʧʦ ʆʛʫʟʩʢʦʤʫ ʨʘʡʦʥʫ ʩ ʤʦʥʠʝʟʠʦʟʦʤ 30,8%, ʬʘʩʮʠʦʣʝʟʦʤ 

25,8%, ʜʠʢʨʦʮʝʣʠʦʟʦʤ 28,3% ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʥʳʭ ʢʦʧʨʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʠ.  

2. ʅʘʣʠʯʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʚ ʩʨʝʜʥʝʤ: ʧʦ ʐʝʢʠʥʩʢʦʤʫ ʨʘʡʦʥʫ Moniezia expansa 

2ï6, Fasciola hepatica 4ï14, Dicrocoelium lanceatum 7ï21, ʧʦ ɿʘʢʘʪʘʣʴʩʢʦʤʫ ʨʘʡʦʥʫ Moniezia 

expansa 1ï4, Fasciola hepatica 3ï11, Dicrocoelium lanceatum 5ï17, ʧʦ ʆʛʫʟʩʢʦʤʫ ʨʘʡʦʥʫ 

Moniezia expansa 2ï7, Fasciola hepatica 5ï18, Dicrocoelium lanceatum 9ï24 ɻʢʟʝʤʧʣʷʨʦʚ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʠ ʚʩʢʨʳʪʠʠ. 
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Abstract. The article is devoted to the development off-farm employment such as storage, 

processing and marketing of agricultural products, rural trade, agrotourism, folk crafts, domestic 

and socio-cultural services for the rural population, harvesting and processing of wild fruits and 

berries and etc. in the rural environment.  

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʚʠʪʠʶ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʦʡ ʢʘʢ ʭʨʘʥʝʥʠʝ, ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʩʙʳʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʩʝʣʴʩʢʘʷ ʪʦʨʛʦʚʣʷ, ʘʛʨʦʪʫʨʠʟʤ, ʥʘʨʦʜʥʳʝ ʨʝʤʝʩʣʘ, ʙʳʪʦʚʳʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʫʩʣʫʛʠ 

ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʙʦʨ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʧʣʦʜʦʚ ʠ ʷʛʦʜ ʠ ʪ. ʜ.  
 

Keywords: off-farm employment, agrotourism, rural residents, trade, population. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘʛʨʦʪʫʨʠʟʤ, ʩʝʣʴʩʢʠʝ ʞʠʪʝʣʠ, 

ʪʦʨʛʦʚʣʷ, ʥʘʩʝʣʝʥʠʝ. 

 

One of the main problems of sustainable development of rural environment in world practice 

is the problem of labor surplus in agricultural production, which is aggravated with the growth of 

the productivity of this sector. 

In Uzbekistan, agricultural market production provides only one third of jobs in rural 

environment. The surplus able-bodied population is being pushed into the sector of personal 

subsidiary plots, which produces competing agricultural products, but with lower productivity. 

The solution to this problem is possible through a more dynamic development of off-farm 

employment in order to increase the employment of the rural population. There are several 

directions for the development of off-farm employment in rural environment. These are storage, 

processing and marketing of agricultural products, rural trade, tourism in rural environment, folk 

crafts and crafts, household and social and cultural services for the rural population, harvesting and 

processing of wild fruits and berries, medicinal plants and other non-wood raw materials, harvesting 

and processing of wood, production of building materials and others. 
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With the beginning of economic transformations, a rapid decline in agrarian employment 

began, especially in regions with worse climatic conditions for agriculture. Often this was due to the 

bankruptcy of unprofitable agricultural enterprises. For a part of the released labor the only source 

of existence was the personal land ótamarqoô. However, products manufactured in personal lands 

ótamarqoô are in limited demand, and do not provide a substantial income. Therefore, the population 

in rural environment at the same time engages in off-farm employment using local natural 

resources. It is obvious that off-farm employment in rural environment have a modernizing effect 

on the lifestyle of the rural population, however, its most important indicators remain today 

significantly lower than in the city and are not sufficient to solve the problem of employment of the 

villagers. To alleviate the problem, it is necessary to develop off-farm employment using local 

resources. The basis for the development of off-farm employment should be the natural-territorial 

and social potentials of rural settlements [1]. To determine how favorable the conditions are for 

these purposes, first of all, it is necessary to carry out regionalization of territories, taking into 

account their functional features. This will not only reveal the natural and social potential, but also 

achieve an optimal interaction of economic structures with the natural complexes of the territories 

and ensure rational placement of types of off-farm employment, choose its specialization and 

development directions in order to increase employment of the rural population everywhere. 

The transformation of rural employment in the direction of off-farm employment requires a 

variety of forms of training rural dwellers, increasing their skills. 

In the system of preparing the population for off-farm employment labor adaptation schools 

organized at the cluster, on the basis of rural schools, libraries, information and counseling services 

in districts and settlements, may play an important role [2]. Here, villagers (schoolchildren, retirees, 

the unemployed, etc.) will be able to gain theoretical knowledge, acquire skills in organizing and 

implementing certain types of off-farm employment on a free basis. Training programs should have 

a pronounced practical orientation. Series of informative programs will be useful on local television 

and radio, special informational articles in newspapers. 

The programs for the development of off-farm employment in rural environment should 

include organizational and economic mechanisms that provide the necessary conditions and 

incentives for the development of off-farm employment, especially in the logistics infrastructure, 

industries processing agricultural products, construction and production of building materials from 

local raw materials, wood harvesting and wood processing, agrotourism, shopping and consumer 

services, folk crafts and crafts, harvesting and processing of wild fruits and berries, medicinal plants 

and other natural raw materials. 

There are several areas of development of off-farm employment in rural environment. These 

are storage, processing and marketing of agricultural products, rural trade, tourism in rural 

environment, folk crafts, domestic and socio-cultural services for the rural population, harvesting 

and processing of wild fruits and berries, medicinal plants and other non-raw materials, harvesting 

and processing wood, production of building materials and others [3]. 

One of the areas of off-farm employment is agrotourism. Agrotourism (rural tourism) can be 

viewed in a narrow and broad sense. In the first case, agrotourism should be understood as holding 

events (sports, recreational, cultural and entertainment) aimed at creating favorable social 

conditions in agriculture (primarily, increasing employment of the local population), increasing 

production efficiency (due to capital inflows) and, finally, ensuring an optimal competitive 

environment in the tourist market. In a broad sense, agrotourism may be the dominant industry in 

the region, and the road facilities and transport, food supply, trade, folk crafts and culture adapt 

technologically to the appropriate natural and recreational environment. This is one point of view. 
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The other involves an analogy between agrotourism and the ecological complex [4ï6]. The only 

difference is that the ecological zone is considered as a base for the development of tourism, the 

purpose of which is to meet certain needs of the population and make a profit. Agrotourism 

includes: 

ïthe expansion of the scope of activities of the population, including folk craft, off-farm 

employment (hunting, fishing, etc.); 

ïenvironmental protection; 

ïorientation of tourists to the consumption of environmental resources;  

ïpreservation of the natural environment; 

ïmaintaining the traditional lifestyle of the population in peripheral regions; 

ïcare for the preservation of the local socio-cultural sphere. 

For Uzbekistan, this is a new phenomenon, while all of Europe is experiencing an agrotourist 

boom. The beginning of agrotourism development in Europe was laid in the 1970s in order to stop 

the mass outflow of the population from the village to the city [7ï9]. 

According to the estimates of experts of the European Bank for Reconstruction and 

Development, the arrangement of a rural person in a city costs 20 times more than the creation of 

normal conditions for his life and work in a village [10ï12]. At the same time, residents of 

megacities have a need to communicate with nature, clean air, natural silence. Therefore, 

agrotourism became widespread primarily in industrialized countries, where pristine landscapes are 

preserved on small land areas (in the USA by 4%, in Western Europe by 2ï3%). Assessment of the 

scale of development of agrotourism has become possible only with the use of modern information 

technologies, the creation of electronic databases. For example, in Austria, agritourists made up 

16% of the total number of rural tourists in the European Union, in Italy ð 13%, in France ð 15%, 

and Spain ð 8%. Recently, this type of tourism has become popular in Ukraine, Belarus, the Baltic 

countries and Russia. 

Agrotourism in France is represented by the National Organization of Holiday Houses and 

Green Tourism (Maison des Gites de Franse et du Tourisme Vert). This organization provides 

recreation certified to the highest national standards of service. Every year the country is visited by 

7 million tourists who prefer to rest in the rural environment. In France, there are various 

organizational forms of agrotourism: 

ïseaside farmsteads; 

ï horse farms; 

ï wine farmsteads; 

ïski chalets; 

ïPanda hotels and rural cottages. 

In France, a childrenôs holiday program has been developed in the rural environment during 

school holidays. Children aged 3 to 13 years are placed in families, get acquainted with the rural 

farmstead (lambs, piglets, rabbits), are engaged in active games in nature with their rural peers, go 

hiking. 

In Spain, more than 5,000 options for recreation in the rural environment. At the same time, 

almost 27,000 agrotourists can be accommodated in the country. There is a categorization of 750 

rural hotels according to the INNS OF SPAIN system, according to which they are assigned a 

category of accommodation from 1 to 4 tulips. Some rural hotels operate in reconstructed 

monasteries, estates, historic castles, and Andalusian inns. A large number of hotels opened in the 

Canary and Balearic Islands. The estimated cost of living in the agrotourism sector is 25ï120 

dollars. US per person per night. Agrotourism specialization of Italy is wine and gastronomic 
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tourism. Each province is famous for its grapes and wines. The owners of the agricultural hotels 

offer guests whole wine cellars, as well as cheeses, meat products, freshly squeezed olive oil, 

asparagus and handmade noodles with white mushrooms. 

A characteristic feature of the development of agrotourism in Germany is support at all levels 

(federal, land). At the same time, it turns out to be in the form of direct financing for entrepreneurs 

engaged in the industry (for example, from the Federal Land Support Program for Small and 

Medium Enterprises). Indirectly agrotourism support various programs for the development of rural 

environment and agriculture, economic and communal infrastructures. The programs are 

implemented by the ministries of economy and labor, protection of the rights of consumers of food, 

agriculture, forests and fish farming. For example, in the framework of the ñRenovation of villagesò 

program, local authorities and the population have the opportunity to apply for funding for the 

restoration of the appearance of villages, roads, and farms.  

Polish legislation clearly defines the basic concepts and principles of agrotourism, among 

other types of tourism services and entrepreneurial activities in rural environment. Relationship 

with the state in organizing agrotourism is minimal. Those who wish to engage in them are only 

registered with local authorities (without licensing). The farms do not pay taxes if they provide 

guests with no more than 5 rooms. Prices for services are regulated by the market. Thus, 

international practice shows that the agrotourism sector is very diverse, each country has its own 

specifics and specific agrotourism products. 

For the full development of agrotourism requires a detailed state program, involving full 

support, investment and local initiative. The interest of regional travel agencies is important in the 

proposal this type of tourism. Professional managers in specific villages and villages are necessary 

to develop appropriate programs, to ensure the conditions for receiving tourists. In general, it can be 

noted that Uzbekistan, with its diversity of natural, ethnographic, historical and cultural landscapes, 

has a serious potential for the development of agrotourism.  

All these off-farm employment will make it possible to more widely use the existing 

potentialities of rural dwellers, find jobs for them by profile and interests, improve their financial 

situation, reduce social pathology indicators and raise the standard of living of the population in 

rural environment as a whole. 

The priority direction of diversification of the rural economy for all districts of the region 

should be household and socio-cultural services for the population. The most demanded types of 

activities include: 

ïpreschool and children's additional education; 

ïwater supply; 

ïremoval of solid household waste; 

ïtransport links; 

ïorganization of leisure and recreation; 

ïsocial services for people with disabilities; 

ïorganization of retail trade in small villages and villages, etc. 

The paramount importance of this direction is due to the fact that it will help attract young 

people to the rural environment, develop agrotourism, increase entrepreneurial activity and, 

ultimately, increase the sustainability of rural environment. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çFarm Optimization 

Modelè, ʨʘʟʨʘʙʦʪʘʥʥʘ ̫ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʝʚʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

 

Abstract. This article describes the Farm Optimization Model information system and the 

procedure for its operation which is developed for the optimal placement of crops and increase the 

efficiency of land use on farms. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤ,r ʙʘʟʳ ʜʘʥʥʳʭ, MySQL, HTML, CSS, 

JavaScript, PHP, Farm Optimization Model, ʦʧʪʠʤʠʟʘʮʠʷ, ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ, ʚʝʙ ʠʥʪʝʨʬʝʡʩ. 
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ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʚ ʥʦʚʳʭ 

ʫʩʣʦʚʠʷʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʵʪʦʤʫ ʚʦʧʨʦʩʫ 

(https://lex.uz/ru/docs/5182168). 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ ʠ ʜʨʫʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʨʝʙʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ 

ʨʳʥʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʫʨʦʚʝʥʴ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʤʝʣʠʦʨʘʮʠʦʥʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʤʘʪʝʨʠʘʣʴʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʪʨʫʜʦʚʳʝ ʠ ʜʨʫʛʠʝ 

ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʦʚ ʂʘʙʠʥʝʪ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʨʠʥʷʣ ʧʦʩʪʘʥʦʚʣʝʥʠʝ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʦ ʧʦʨʷʜʢʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨè ʦʪ 24 ʘʚʛʫʩʪʘ 2020 ʛʦʜʘ, ʛʜʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʨʦʰʘʝʤʳʭ ʠ ʟʘʩʫʰʣʠʚʳʭ ʧʦʯʚʘʭ 

(https://lex.uz/docs/4966465). 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʥʘʭʦʞʜʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʙʳʣʴ. 

ʆʜʥʘʢʦ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʩʪʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʃʠʮʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʟʘʜʘʯʝʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʝʚʦʚ ʠ ʝʛʦ ʨʝʰʝʥʠʷ, 

ʜʦʣʞʥʳ ʜʣʷ ʥʘʯʘʣʘ ʚʳʙʨʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʭʦʜʷ ʠʟ ʥʘʤʝʯʝʥʥʳʭ ʮʝʣʝʡ, 

ʠʤʝʶʱʝʛʦʩʷ ʦʧʳʪʘ ʠ ʭʘʨʘʢʪʝʨʘ ʧʨʦʙʣʝʤʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʘʥʳ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʰʠʪʴ ʪʘʢʦʛʦ ʨʦʜʘ ʟʘʜʘʯʠ. ʅʦ ʥʘʫʯʥʘʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʵʪʠʭ ʧʨʦʛʨʘʤʤ, ʩʣʦʞʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʘʷ ʮʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʩʨʝʜʩʪʚ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʬʝʨʤʝʨʘʤʠ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ʅʘʧʨʠʤʝʨ, MS Excel Solver ʧʨʦʩʪ ʠ ʫʜʦʙʝʥ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʨʝʰʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʟʘʜʘʯ. ʈʝʘʣʠʟʘʮʠʷ ʤʥʦʛʦʩʮʝʥʘʨʠʡʥʦʛʦ 

ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʪʨʝʙʫʶʱʠʤ ʯʘʩʪʳʭ ʤʦʜʠʬʠʢʘʮʠʡ, ʧʦʵʪʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ [2]. 

ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʩʪʳʭ, ʥʝʜʦʨʦʛʠʭ, ʫʧʨʦʱʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠʤʝʶʱʠʭ 

ʫʜʦʙʥʳʡ ʠ ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʞʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʥʝ ʠʤʝʶʱʠʝ 

ʧʦʟʥʘʥʠʷ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʫʩʪʨʘʥʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʝʬʠʮʠʪʘ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʢʘʢ ʥʠʢʦʛʜʘ ʘʢʪʫʘʣʴʥʦ ʚ ʵʪʠ 

ʜʥʠ. ʈʘʟʨʘʙʦʪʢʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʚʘʞʥʘ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʨʘʟʤʝʱʝʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʧʨʦʙʣʝʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʠʣʠ ʩʚʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʧʨʦʩʝ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʣʝʛʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ çFarm optimization modelè, ʠ ʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʟʤʝʱʝʥʠʝ ʢʫʣʴʪʫʨ ʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʠʙʳʣʴ ʚ ʧʨʝʜʝʣʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɼʣʷ ʵʪʦʛʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʟʥʘʥʠʡ ʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʚʚʦʜ ʚ ʩʠʩʪʝʤʫ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ HTML, CSS, JavaScript ʠ PHP, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ [3ï7]. ʉʦʟʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ, 

ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʠʝʥʪʦʤ, ʘ ʜʨʫʛʘʷ ð ʩʝʨʚʝʨʦʤ (ʈʠʩʫʥʦʢ 1). 
 

 
ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʯʘʩʪʠ ʩʠʩʪʝʤʳ 
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ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʨʘʟʤʝʱʝʥʘ ʥʘ ʚʝʙ-ʩʝʨʚʝʨʝ ʠ ʜʦʩʪʫʧʥʘ ʧʦ ʜʦʤʝʥʥʦʤʫ ʠʤʝʥʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʜʦʤʝʥʥʦʛʦ ʠʤʷ ʚʳʙʨʘʥʦ https://qqfom.uz, ʠ ʵʪʦ ʠʤʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʜʦʤʝʥʥʦʡ 

ʟʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʅʘʙʨʘʚ ʵʪʦ ʘʜʨʝʩ ʚ ʚʝʙ-ʙʨʘʫʟʝʨʝ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʝʨʚʝʨʫ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ, ʛʜʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚʩʝ 

ʨʘʩʯʝʪʳ, ʠ ʨʝʟʫʣʴʪʘʪ ʦʪʧʨʘʚʣʷʝʪʩʷ ʟʘʢʘʟʯʠʢʫ. 

ɺ ʮʝʣʷʭ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʘʭ, ʥʦʨʤʝ ʨʝʩʫʨʩʦʚ ʟʘʪʨʘʯʠʚʘʝʤʳʭ 

ʥʘ ʢʘʞʜʳʡ ʪʠʧ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʩʪʦʠʤʦʩʪʠ ʪʦʧʣʠʚʘ ʚʚʝʜʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʩʠʩʪʝʤʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚ 

ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʙʳʣʘ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ MySQL [4, 9].  

ʕʪʘ ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ 5 ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʘʙʣʠʮ: oil, plants, users, user_plants, 

user_posibility. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ 

ʪʘʙʣʠʮ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ. ʀʩʧʦʣʴʟʫʷ ʨʝʣʷʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʘʙʣʠʮʳ 

ʩʚʷʟʳʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʪʨʫʢʪʫʨʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʢʘʟʘʥʳ ʥʘ 

ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʩʭʝʤʘʪʠʯʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʩʚʷʟʴ ʤʝʞʜʫ 

ʪʘʙʣʠʮʘʤʠ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʀʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ çFarm optimization modelè 

 

ɼʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʭʨʘʥʷʪʩʷ ʚ ʵʪʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. ʋʯʠʪʳʚʘʷ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʚ 

ʵʪʦʡ ʙʘʟʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʚʚʦʜʘ 

ʠʟʤʝʥʝʥʥʳʭ ʜʘʥʥʳʭ [7, 8].  

ʀʥʪʝʨʬʝʡʩ ʥʘʟʳʚʘʝʪʩʷ çʊʠʟʠʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ ʠʥʪʝʨʬʝʡʩʠè ʠ ʧʨʘʚʦ ʠʟʤʝʥʷʪʴ ʜʘʥʥʳʝ 

ʜʘʥʳ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʚ ʩʠʩʪʝʤʝ. ʉ 

ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʦʙʥʦʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
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ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʜʦʤʝʥʫ 

https://qqfom.uz. ɿʘʪʝʤ ʙʫʜʝʪ ʟʘʧʫʱʝʥ ʩʠʩʪʝʤʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʩʣʝʜʫʶʱʝʤ 

ʨʠʩʫʥʢʝ, ʠ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥ ʚʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʈʠʩʫʥʦʢ 3). 
 

 
ʈʠʩʫʥʦʢ 3. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʠʩʪʝʤʳ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʧʨʦʩʪʦ ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ çDavom etishè ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʩʠʩʪʝʤʳ (ʈʠʩʫʥʦʢ 4).  
 

 
ʈʠʩʫʥʦʢ 4. ɺʚʝʜʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʫ 
 

ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʘʥʝʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ ʩʠʩʪʝʤʝ, ʦʥ ʤʦʞʝʪ ʚʦʡʪʠ ʚ 

ʩʠʩʪʝʤʫ, ʥʘʞʘʚ ʢʥʦʧʢʫ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ, ʠʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ, ʥʘʞʘʚ ʢʥʦʧʢʫ ʨʝʛʠʩʪʨʘʮʠʠ. 

ʅʝʪ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʝʩʪʴ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ ʚʚʝʜʝʥʥʳʝ 

ʣʠʰʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʉʠʩʪʝʤʘ ʦʯʝʥʴ ʧʨʦʩʪʘ ʚ ʦʙʨʘʱʝʥʠʠ, ʜʣʷ ʚʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʫ, 

ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʚʳʧʦʣʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʧʦʢʘʟʘʥʥʳʭ ʥʠʞʝ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʚʦʜʠʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʈʠʩʫʥʦʢ 4). 

ʇʦʩʣʝ ʚʚʦʜʘ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢʦ ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ. ɺ ʜʘʥʥʦʤ ʵʪʘʧʝ, 

ʠʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʬʝʨʤʝʨ, ʧʦʤʠʤʦ ʭʣʦʧʢʘ ʠ ʧʰʝʥʠʮʳ ʤʦʞʝʪ ʚʳʙʨʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʦʜʫʢʪ ʠʟ ʫʢʘʟʘʥʥʳʭ 14 ʥʘʠʤʝʥʦʚʘʥʠʡ (ʈʠʩʫʥʦʢ 5). 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʚʚʦʜʷʪʩʷ ʮʝʥʳ ʥʘ ʚʳʙʨʘʥʥʳʝ ʪʠʧʳ ʢʫʣʴʪʫʨ (ʈʠʩʫʥʦʢ 6). ʎʝʥʳ 

ʥʝʦʙʭʦʜʠʤʳ ʩʠʩʪʝʤʝ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʠʙʳʣʠ. 
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ʈʠʩʫʥʦʢ 5. ɺʳʙʦʨ ʩʧʠʩʦʢ ʧʦʩʝʚʥʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʣʘʛʘʝʤʦʝ ʩʠʩʪʝʤʦʡ 

 

 
ʈʠʩʫʥʦʢ 6. ʉʪʨʘʥʠʮʘ ʚʚʦʜʘ ʮʝʥ ʧʦʩʝʚʥʳʭ ʢʫʣʴʪʫʨ 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʥʫʞʥʦ ʚʚʝʩʪʠ ʚ ʮʝʥʪʥʝʨʘʭ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʷ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʩ ʢʘʞʜʦʛʦ ʛʝʢʪʘʨʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʪʠʧʘʤʠ ʢʫʣʴʪʫʨ (ʈʠʩʫʥʦʢ 7). 

  

 
ʈʠʩʫʥʦʢ 7. ʉʪʨʘʥʠʮʘ ʜʣʷ ʚʚʦʜʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ 
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ʀʥʬʦʨʤʘʮʠʶ ʚ ʵʪʦʤ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʚʦʜʠʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʠʩʭʦʜʷ ʠʟ ʧʣʦʜʦʨʦʜʥʦʩʪʠ ʟʝʤʝʣʴ ʚ ʭʦʟʷʡʩʪʚʝ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ ʜʣʷ 

ʨʘʩʯʝʪʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʟʘʪʨʘʪ ʥʘ ʛʝʢʪʘʨ. 

ʇʦʩʣʝ ʚʚʦʜʘ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ, ʨʘʩʩʯʠʪʘʥʥʳʡ 

ʩʠʩʪʝʤʦʡ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çNatijani olishè. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʚʫʭ 

ʯʘʩʪʷʭ, ʧʝʨʚʘʷ ʠʟ ʢʦʪʦʨʳʭ ð ɻ ʪʦ ʦʙʲʝʤ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʨʝʜʣʘʛʘʝʤʦʝ ʜʣʷ ʧʦʩʝʚʘ 

ʢʘʞʜʦʛʦ ʪʠʧʘ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʧʨʠʙʳʣʴ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ ʢʘʞʜʦʛʦ ʚʠʜʘ ʢʫʣʴʪʫʨ ʚ 

ʩʫʤʘʭ (ʈʠʩʫʥʦʢ 8). 

 

 
ʈʠʩʫʥʦʢ 8. ʂʦʣʠʯʝʩʪʚʦ ʟʝʤʝʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʧʨʝʜʣʘʛʘʝʤʦʡ ʜʣʷ ʧʦʩʘʜʢʠ ʢʘʞʜʦʛʦ ʚʠʜʘ ʢʫʣʴʪʫʨ, ʠ 

ʨʘʟʤʝʨ ʜʦʭʦʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

 

ʈʘʟʤʝʨ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʠʤʝʶʱʝʛʦʩʷ ʚ 

ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʪ ʚʳʯʠʩʣʝʥʘ ʩʫʤʤʘ ʟʘʪʨʘʯʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʠ ʵʪʦ ʪʘʢʞʝ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʩʫʤʤʳ, ʜʦʩʪʫʧʥʳʝ ʬʝʨʤʝʨʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. 

 

 
ʈʠʩʫʥʦʢ 9. ʂʦʣʠʯʝʩʪʚʦ ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʨʝʩʫʨʩʦʚ 

 

ʉʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [10, 11]. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʧʨʦʜʫʢʪʦʚ, ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ 

çʋʭʦʜ ʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʪʠʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʜʣʷ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʥʘ 2016ï2020 ʛʦʜʳ)è, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʠ ʚʦʜʥʦʛʦ 
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ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʋʟʙʝʢʩʢʠʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʮʝʥʪʨʦʤ, ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʵʢʦʥʦʤʠʢʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ [1]. 

ʕʪʘ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʠʩʪʝʤʳ ð ʧʨʝʜʣʦʞʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʤʝʶʱʠʤʠʩʷ ʟʝʤʝʣʴʥʳʤʠ, ʚʦʜʥʳʤʠ, ʪʦʧʣʠʚʥʳʤʠ, ʪʨʫʜʦʚʳʤʠ ʠ ʜʨʫʛʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʬʝʨʤʝʨʩʢʦʛʦ, ʠ ʚʳʙʨʘʚ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ, ʪʘʢʠʝ ʭʦʟʷʡʩʪʚʘ ʤʦʛʫʪ 

ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʜʦʭʦʜʳ.  
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʝʢʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʠ ʠʟʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʚʦʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʇʂ. ʀʟʫʯʝʥʘ 

ʩʪʨʫʢʪʫʨʘ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ɸʇʂ ʚʳʩʪʨʘʠʚʘʪʴ ʯʝʪʢʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʘʪʴ 

ʞʝʣʘʝʤʳʡ ʫʨʦʚʝʥʴ ʧʨʠʙʳʣʠ, ʚʳʜʝʣʷʷ ʧʨʦʠʟʚʦʜʠʤʫʶ ʧʨʦʜʫʢʮʠʶ ʠʟ ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʢʦʥʢʫʨʝʥʪʦʚ. 

 

Abstract. The article is devoted to the analysis of the distinctive features of the design 

approach and the study of the optimal use of such at the enterprises of the agro-industrial complex. 

The structure of the agro-industrial complex has been studied. An approach is considered that 

allows agro-industrial complex organizations to build a clear positioning of their activities, to obtain 

the desired level of profit, highlighting their products from similar competitorsô proposals. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪ,r ʧʨʦʝʢʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʣʝʢʩ,r 

ʩʪʨʫʢʪʫʨʘ ɸʇʂ. 

 

Keywords: projects, project management, agro-industrial complexes, structure of the agro-

industrial complex. 

 

ɺʚʝʜʝʥʠʝ 

ʉʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʝʢʪʦʨʦʚ 

ʨʦʩʩʠʡʩʢʦʡ ɻ ʢʦʥʦʤʠʢʠ ̫ʚʣʷʝʪʩʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ 

ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʩʪʨʘʥʳ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʪʨʫʜʦʝʤʢʦʡ ʦʪʨʘʩʣʴʶ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ 

ʩʚʷʟʘʥʘ ʩ ʤʥʦʞʝʩʪʚʦʤ ʨʠʩʢʦʚ. ʋʩʧʝʰʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʤʦʪʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʪʦʯʥʳʭ ʨʘʩʯʝʪʦʚ. ɺ ʵʪʦʤ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʦʝʢʪʥʳʡ 

ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʩʥʠʞʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʨʠʩʢʦʚ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʩʰʪʘʙʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦʟʨʘʩʪʘʶʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʦʙ 

ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʬʠʮʠʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʈʦʩʩʪʘʪʘ. ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ [4]. 

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʜʫʢʮʠʠ ʩ/ʭ ʈʌ, ʤʣʥ ʨʫʙ. 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʣʝʪ (ʩ 2017 ʛ. ʧʦ 2019 ʛ.) ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʦʟʨʦʩʣʦ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 13%. ɸ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʥʘ 2020 ʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ɸʇʂ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 5,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ. ʊʝʧʝʨʴ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 6,1 ʪʨʣʥ ʨʫʙʣʝʡ (https://gks.ru/bgd/regl/b20_14p/Main.htm). 

ʉʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʪʨʝʥʜ ʨʦʩʪʘ ɸʇʂ ʈʌ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʝʜʧʨʠʷʪʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ɺ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʝʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʥʦ ʘʢʪʠʚʥʦ ʠʟʤʝʥʷʶʱʘʷʩʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʚʳʥʫʞʜʘʝʪ 

ʠʭ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʧʨʠʤʝʥʷʪʴ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʝʥʝʜʞʤʝʥʪʫ, ʯʪʦʙʳ ʫʜʝʨʞʠʚʘʪʴ 

ʧʦʟʠʮʠʠ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. ʊʘʢ ʢʘʢ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʭʘʨʘʢʪʝʨʝʥ ʪʦʚʘʨʘʤʠ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ, ʛʨʘʤʦʪʥʦ ʚʳʩʪʨʦʝʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʠʟʥʝʩʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʟʘʤʝʜʣʝʥʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʝ ʧʨʦʩʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʧʦʪʝʨʠ ʯʘʩʪʠ ʧʨʠʙʳʣʠ, ʘ ʚʣʠʷʝʪ ʥʘ ʚʩʝ 

ʜʘʣʴʥʝʡʰʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ɸʇʂ [3].  

ʇʨʠʥʠʤʘʷ ʢ ʩʚʝʜʝʥʠʶ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʠʥʝʨʪʥʦʡ, ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʤʝʥʝʜʞʤʝʥʪʫ ʙʫʜʝʪ ʤʝʥʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ. ɺ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʤʧʣʝʢʩ ʜʝʡʩʪʚʠʡ, ʚʳʩʪʨʦʝʥʥʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʫʩʣʦʚʠʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ. ʊʦ ʝʩʪʴ ʜʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʨʠ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ: ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʠʭ 

ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ. 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ɸʇʂ ʠʤʝʝʪ ʦʪʣʠʯʠʪʝʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ ʠʟ-ʟʘ ʥʝʩʢʦʣʴʢʠʭ 

ʬʘʢʪʦʨʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʩʦʙʝʥʥʦʩʪʴ ʦʪʨʘʩʣʝʚʳʭ ʩʪʨʫʢʪʫʨ ɸʇʂ. 

ɺʳʜʝʣʷʶʪ ʪʨʠ ʩʬʝʨʳ: 

ïʩʬʝʨʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ɸʇʂ; 

ïʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ (ʟʝʤʣʝʜʝʣʠʝ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ); 

ïʧʝʨʝʨʘʙʦʪʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʚ ʛʦʪʦʚʫʶ ʧʨʦʜʫʢʮʠʶ ʠʣʠ ʧʦʣʫʬʘʙʨʠʢʘʪʳ. 
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ʃʶʙʘʷ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʬʝʨ ʩʦʩʪʦʠʪ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʜʩʪʨʫʢʪʫʨ. ʂ ʧʨʠʤʝʨʫ, ʧʝʨʚʘʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʫʶ, ʩʪʨʦʠʪʝʣʴʥʫʶ, 

ʭʠʤʠʯʝʩʢʫʶ, ʢʦʤʙʠʢʦʨʤʦʚʫʶ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ. ɺ ʩʦʩʪʘʚ ʚʪʦʨʦʡ ʚʭʦʜʷʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʟʝʤʣʝʜʝʣʠʷ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʭʦʪʳ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʠʟʚʦʜʷʱʠʝ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʢ ʯʘʩʪʥʳʭ ʣʠʮ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʊʨʝʪʴʷ ʩʬʝʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʝʨʝʨʘʙʦʪʢʘ ʩʳʨʴʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʪʨʝʙʫʝʪ ʦʩʦʙʫʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʩʳʨʴʝʚʫʶ ʦʩʥʦʚʫ ʧʦ ʟʘʜʘʥʥʳʤ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʷʤ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʦʩʪʘʚ ʦʪʨʘʩʣʝʡ ɸʇʂ ʦʧʠʩʘʥʳ ʚ ʊʘʙʣʠʮʝ. 
 

ʊʘʙʣʠʮʘ 

ʉʆʉʊɸɺ ʆʊʈɸʉʃɽʁ ɸɻʈʆʇʈʆʄʓʐʃɽʅʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 
 

ʆʪʨʘʩʣʴ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ 

ʆʧʠʩʘʥʠʝ ʩʦʩʪʘʚʘ ʦʪʨʘʩʣʠ 

ʉʬʝʨʘ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ɸʇʂ 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʘʢʪʦʨʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ; 

- ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʜʣʷ ʪʘʢʠʭ ʦʪʨʘʩʣʝʡ ʢʘʢ: 

ʢʦʤʙʠʢʦʨʤʦʚʘʷ, ʤʫʢʦʤʦʣʴʥʘʷ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ; 

- ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʝʭʥʠʢʠ ʜʣʷ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ; 

- ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʥʘʱʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʭʨʘʥʠʪʴ ʩʳʨʴʝ ʠ ʧʨʦʯʫʶ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ; 

- ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʝ; 

- ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠ ʩʨʝʜʩʪʚ 

ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; 

- ʠʥʜʫʩʪʨʠʷ ʢʦʤʙʠʢʦʨʤʘ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ; 

- ʩʝʣʴʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɿʝʤʣʝʜʝʣʠʝ, ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ ʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ï 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

- ʩʬʝʨʳ, ʦʭʚʘʪʳʚʘʝʤʳʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ, ʪʘʢʠʝ ʢʘʢ: ʦʚʦʱʝ-, ʩʘʜʦ-, 

ʭʣʦʧʢʦ-, ʣʴʥʦʚʦʜʩʪʚʦ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʟʝʨʥʦʚʳʭ ʠ ʜʨ.; 

- ʩʬʝʨʳ, ʦʭʚʘʪʳʚʘʝʤʳʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ: ʩʢʦʪʦʚʦʜʩʪʚʦ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʤʦʣʦʯʥʦʝ, ʨʘʟʚʝʜʝʥʠʝ ʩʚʠʥʝʡ, ʦʚʝʮ, ʧʪʠʮ, ʦʚʮʝʚʦʜʩʪʚʦ ʤʷʩʦʰʝʨʩʪʥʦʝ ʠ 

ʧʨ.; 

- ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʦʭʦʪʝ. 

ʇʝʨʝʨʘʙʦʪʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʩʳʨʴʷ ʚ ʛʦʪʦʚʫʶ 

ʧʨʦʜʫʢʮʠʶ ʠʣʠ 

ʧʦʣʫʬʘʙʨʠʢʘʪʳ 

- ʩʬʝʨʳ, ʦʭʚʘʪʳʚʘʝʤʳʝ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ: ʤʷʩʥʳʝ, 

ʤʦʣʦʯʥʳʝ, ʤʫʢʦʤʦʣʴʥʳʝ, ʢʦʤʙʠʢʦʨʤʦʚʳʝ, ʤʘʢʘʨʦʥʥʳʝ, ʭʣʝʙʦʧʝʯʥʳʝ, 

ʨʳʙʥʳʝ ʧʨʦʜʫʢʪʳ; 

- ʩʬʝʨʳ, ʦʭʚʘʪʳʚʘʝʤʳʝ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ: ʪʝʢʩʪʠʣʴ, ʦʙʫʚʴ, 

ʢʦʞʘ, ʤʝʭʘ; 

- ʢʦʤʙʠʢʦʨʤ; 

- ʟʘʛʦʪʦʚʢʠ; 

- ʪʦʨʛʦʚʳʝ ʪʦʯʢʠ. 

 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʝʜʧʨʠʷʪʠʷ ɸʇʂ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʪʦʥʢʦʩʪʠ ʚ ʧʝʨʠʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʨʘʙʦʪʳ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʚʨʝʤʝʥʥʳʤ ʨʘʤʢʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, 

ʥʝʞʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʝʨʠʦʜ ʜʨʫʛʠʭ ʩʬʝʨ. ʇʨʠ ʵʪʦʤ ʦʥ ʦʱʫʪʠʤʦ ʧʨʝʚʳʰʘʝʪ ʨʘʙʦʯʠʡ 

ʧʝʨʠʦʜ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʟʘʢʨʳʚʘʝʪ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʟʘ ʩʯʝʪ ʜʨʫʛʠʭ ʜʚʫʭ ʦʪʨʘʩʣʝʡ, ʧʨʠ 

ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʟʘʢʘʟʘʤʠ ʠ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʨʠ ʩʬʝʨʳ ʥʘʭʦʜʷʪʩʷ ʚʦ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ.  

ʉʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢ ʨʘʟʚʠʪʠʝ ɸʇʂ ʈʦʩʩʠʠ ʫʞʝ ʩ 2015 ʛʦʜʘ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ ʠ ʛʦʩʧʨʦʛʨʘʤʤ, ʧʦʣʥʦʮʝʥʥʦ ʨʘʩʢʨʳʚ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʝʢʪʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚ 2017 ʛ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʫʚʝʣʠʯʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, 
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ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʠ ʠʟʤʝʥʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʨʘʩʣʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ 2017 ʛʦʜʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ɸʇʂ ʜʘʣʘ ʥʘʯʘʣʦ 

ʧʨʠʤʝʥʝʥʠʶ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʚʳʰʘʶʪ ʰʘʥʩʳ ʥʘ ʧʦʜʜʝʨʞʢʫ 

ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʠʥʦʩʷʪ ʨʝʟʫʣʴʪʘʪ ʚ ʙʦʣʝʝ ʩʞʘʪʳʝ ʩʨʦʢʠ ʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʦʪʜʘʯʝʡ [1]. ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʜʦʩʪʦʠʥʩʪʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʫʧʨʘʚʣʝʥʠʷ: 

ïʧʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʢʦʥʢʨʝʪʠʢʝ ʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ; 

ïʩʚʦʝʚʨʝʤʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʦʟʚʦʣʷʶʪ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ ʩʦʛʣʘʩʥʦ ʟʘʧʨʦʩʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʚ ʮʝʣʦʤ; 

ïʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʮʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʪʝʢʫʱʝʛʦ ʧʝʨʠʦʜʘ, ʥʦ 

ʠ ʙʫʜʫʱʝʛʦ, ʘ ʪʘʢʞʝ ʩʘʤʦʛʦ ʧʨʦʝʢʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ. 

ʊʘʢ ʢʘʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʠʙʳʣʠ, ʝʝ ʤʘʢʩʠʤʠʟʘʮʠʷ ʩʪʦʠʪ ʚ ʧʨʠʦʨʠʪʝʪʝ ʫ ʨʫʢʦʚʦʜʩʪʚʘ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʧʨʠʷʪʠʶ 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʢʨʝʧʣʷʪʴ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ, 

ʥʝʧʦʩʪʦʷʥʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʳʥʢʘ, ʨʘʩʪʫʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʠ 

ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʞʠʟʥʝʥʥʳʡ ʪʝʤʧ ʷʚʣʷʶʪʩʷ ʥʝʧʦʩʠʣʴʥʳʤʠ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʠʟ-ʟʘ ʯʝʛʦ ʝʝ ʚʝʜʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ. 

ɺ ʨʘʟʚʠʪʠʠ ʠ ʩʦʛʣʘʩʥʦ ʟʘʧʨʦʩʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʚʝʩʪʠʮʠʠ, 

ʧʨʠʚʣʝʯʴ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ: ʯʝʪʢʦ ʚʳʩʪʨʦʝʥʥʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ 

ʠʥʚʝʩʪʦʨʘ [2]. 

ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʠʩʢʦʚ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʚʦʧʨʦʩ ʢʘʩʘʝʪʩʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʟʥʘʯʠʤʦʩʪʴ ɸʇʂ 

ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʘ, ʪʘʢ ʢʘʢ ʚ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʥʫʞʜʘʝʪʩʷ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʩʪʨʘʥʳ. 

ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʴ ʧʨʦʝʢʪʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʜʚʫʭ ʣʝʪ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʦʱʫʪʠʤʦʡ ʧʨʠʙʳʣʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʦ ʚʣʦʞʝʥʠʷ ʬʠʥʘʥʩʦʚ 

ʥʝʦʙʭʦʜʠʤʳ ʧʦʩʪʦʷʥʥʦ. ʏʪʦʙʳ ʦʨʛʘʥʠʟʘʮʠʷ ʩʫʤʝʣʘ ʦʪʨʘʙʦʪʘʪʴ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʥʝ 

ʨʘʟʦʨʠʚʰʠʩʴ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʘʥʝʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʵʪʘʧ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʩʝʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʣʘʥʳ ʦʭʚʘʪʳʚʘʶʪ ʩʨʘʟʫ ʯʝʪʳʨʝ ʩʬʝʨʳ: ʤʘʨʢʝʪʠʥʛʦʚʫʶ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʠ ʩʙʳʪʦʚʫʶ, 

ʬʠʥʘʥʩʦʚʫʶ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʜʚʠʞʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʩʪʨʘʠʚʘʥʠʠ ʝʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʨʝʢʣʘʤʝ ʥʘ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʣʦʱʘʜʢʘʭ ʠ ʧʨʦʯʠʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. ʀʥʩʪʨʫʤʝʥʪʳ 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʮʠʢʣʠʯʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ɸʇʂ, ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʠʩʢʠ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʦʚʘʨʦʚ ʘʛʨʦʩʝʢʪʦʨʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2. ʈʠʩʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ 

ʵʪʦʤ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʤʘʣʦʚʝʨʦʷʪʥʘ, ʘ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʢʦʣʦʩʩʘʣʴʥʳʤʠ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʦʜʭʦʜʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ. ɺʩʝ ʵʪʦ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ: ʦʮʝʥʠʚʘʝʪʩʷ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʜʝʡʩʪʚʠʷ ʧʦ ʠʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. 

ʄʘʢʩʠʤʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʙʳʣʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʧʨʦʩʘ ʥʘ 

ʧʨʦʜʫʢʮʠʶ, ʧʫʪʝʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʢʫʧʘʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʛʨʘʤʦʪʥʦ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʨʳʥʦʯʥʦʡ ʥʠʰʠ ʩʙʳʪʘ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʇʨʦʝʢʪ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦʙʫʞʜʘʝʪ ʢ ʩʦʟʜʘʥʠʶ 

ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʵʪʘʧʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʶ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠ ʨʝʩʫʨʩʥʳʝ ʧʦʪʝʨʠ, ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʠʙʳʣʴ ʠ ʩʥʠʟʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʨʠʩʢʦʚ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʩʤʝʞʥʳʝ ʦʪʨʘʩʣʠ ʠ ʧʦʣʫʯʠʪʴ ʦʪ ʥʠʭ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʦʯʝʚʠʜʥʦ ʠʤʝʝʪ 

ʙʦʣʴʰʠʡ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʉʝʛʦʜʥʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʪʘʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʀʟ-ʟʘ ʵʪʦʛʦ ʨʘʟʚʠʪʠʝ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʪʦʨʤʘʞʠʚʘʝʪʩʷ, 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʪʨʫʜʥʝʝ ʚʳʙʠʨʘʪʴ ʩʝʛʤʝʥʪʳ ʨʳʥʦʯʥʦʡ ʥʠʰʠ, ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʤʝʞʜʫ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʠ ʠʥʚʝʩʪʠʨʫʶʱʠʤ ʣʠʮʦʤ, ʧʦʩʪʦʷʥʥʦ ʦʱʫʱʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʦʧʝʨʘʪʠʚʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʥʝʜʨʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʇʂ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ 

ʧʦʟʚʦʣʠʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʝʫʩʪʦʡʯʠʚʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʩʦʟʜʘʪʴ ʫʧʨʘʚʣʷʶʱʫʶ ʩʠʩʪʝʤʫ, 

ʩʧʦʩʦʙʥʫʶ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʠ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʚʩʧʣʳʚʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʙʣʘʛʦʜʘʨʷ 

ʥʝʪʨʘʜʠʮʠʦʥʥʦʤʫ ʧʦʜʭʦʜʫ. ɹʫʜʫʪ ʫʩʢʦʨʝʥr ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʣʘʥʦʚ. ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠʥʠʤʘʝʪ ʚʦ ʚʥʠʤʘʥʠʝ ʚʩʝ ʥʶʘʥʩʳ 

ʘʛʨʦʩʝʢʪʦʨʘ, ʭʦʪʷ ʧʨʠ ʵʪʦʤ ʝʝ ʦʩʥʦʚʦʡ ʦʩʪʘʶʪʩʷ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ. 

 

ʈʠʩʢʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʪʝʣʴʥʦʩʪʠ
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʷʤʦʛʦ ʠʣʠ ʢʦʩʚʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ, 

ʬʫʥʢʮʠʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ, ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʂʘʪʝʛʦʨʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʩʩʪʨʦʡʩʪʚ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʘʣʴʥʝʡʰʝʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʟʛʘ ʧʦʪʨʝʙʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʥʦʚʦʛʦ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ ʯʝʣʦʚʝʢʘ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ ʤʦʟʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʳ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʕʕɻ/ʇʕʊ ʠ 

ʇʕʊ/ʬʄʈʊ ʠ ʛʠʙʨʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʇʕʊ/ʂʊ/ʄʈʊ ð ɻ ʪʦ ʩʦʯʝʪʘʶʱʘʷʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ 

ʩʪʨʫʢʪʫʨʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʇʕʊ ʤʦʣʝʢʫʣʷʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʢʣʠʥʠʮʠʩʪʘʤ 

(ʥʝʚʨʦʣʦʛʘʤ, ʧʩʠʭʠʘʪʨʘʤ ʠʣʠ ʛʝʨʠʘʪʨʘʤ) ʦʧʨʝʜʝʣʠʪʴ ʵʪʠʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʢʣʠʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʘ. ʇʦʵʪʦʤʫ ʧʦʠʩʢ ʨʘʥʥʠʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʦʩʦʙʝʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ ʥʝʪʨʘʚʤʘʪʠʯʥʳʭ, ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʧʦʠʩʢ ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʠʰʝʥʝʡ ʜʣʷ ʧʨʝʚʝʥʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʜʝʤʝʥʮʠʠ 

ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. ʉʠʩʪʝʤʥʦʝ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʝ ʠ 

ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʧʨʦʙʣʝʤ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ Homo sapiens ʚ XXI ʚʝʢʝ. ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʡʨʦʧʨʦʮʝʩʩʦʚ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʯʝʣʦʚʝʢʦʤ ʥʘ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʤ, ʥʝʡʨʦʩʦʮʠʘʣʴʥʦʤ ʠ 

ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ. ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʘʟʫʤ ʩʦʟʜʘʝʪ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ 

ʢʦʛʥʠʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʦʟʛʘ. ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʜʣʷ ʥʝʡʨʦʵʢʦʥʦʤʠʢʠ ʠ ʧʨʠʥʷʪʠ ̫ʨʝʰʝʥʠʡ 

ð ʪʘʡʥʘ ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤ H. sapiens XXI ʚʝʢʘ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʩʦʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʥʷʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ). 

 

Abstract. The central goal of cognitive neuroscience is to decode the activity of the human 

brain, that is, to extract mental processes from the observed patterns of activation of the entire brain. 

Neuroimaging or brain imaging is the use of various methods to directly or indirectly depict 

the structure, function, pharmacology, bioelementology, and nutritionology of the nervous system. 

The functional brain imaging category is used to diagnose metabolic disorders at the earliest stages 

of disease development. Further structural-functional and cognitive development of the brain will 

require quantitative and qualitative provision of new tools of bioelementology and brain 

nutritionology. In the studies by N. P. Romanchuk, it is shown that for new neurogenesis and 

neuroplasticity, to manage human neuroplasticity and biological age, for modern neurophysiology 

and neurorehabilitation of cognitive disorders and cognitive disorders, sufficient functional and 

energy nutrition of the brain is needed using modern neurotechnologies of nuclear medicine. 

Combined EEG/PET and PET/fMRI methods and hybrid PET/CT/MRI technologies are a 

combination of functional and structural neuroimaging. The main advantage of PET ð molecular 

imaging in the diagnosis of Alzheimerôs disease, is to help clinicians (neurologists, psychiatrists, or 

geriatricians) determine an etiological diagnosis in the early stages of neurodegenerative diseases, 

especially when clinical diagnosis using standard tools is uncertain. Therefore, the search for early 

diagnostic markers, especially relatively inexpensive and non-traumatic ones, as well as the search 
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for new therapeutic targets for preventive dementia therapy, is an extremely urgent scientific task. 

Systemic neurocognitive and neuroeconomic decision-making is becoming one of the greatest 

quality life problems of Homo sapiens in the 21st century. Research continues on human decision 

neuroprocesses at neurocognitive, neurosocial and neuroeconomic levels. Qualified mind creates 

and improves the cognitive potential of the brain. Neuroimaging for neuroeconomics and decision-

making ð the Secret of cognitive brain neuroscience H. sapiens of the 21st century ð using 

neurobiological, neurophysiological and neurosocial technologies (methods, tools) to influence 

economic decision-making. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʷ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ, ʢʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ, 

ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʘʟʫʤ, ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ, ʥʝʡʨʦʵʢʦʥʦʤʠʢʘ. 

 

Keywords: bioelementology and brain nutritionology, cognitive health, cognitive brain, 

qualified mind, neuroimaging, neuroeconomics. 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʠʪʴ: ʩʦʚʨʝʤʝʥʥʫʶ ʨʦʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʷʤʦʛʦ ʠʣʠ ʢʦʩʚʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʬʫʥʢʮʠʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ, 

ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʤʝʪʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʩʩʪʨʦʡʩʪʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʥʘ 

ʩʘʤʳʭ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʷ ʜʦʩʪʠʞʝʥʠʷ ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ ʤʦʟʛʘ. 

ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʜʣʷ ʥʝʡʨʦʵʢʦʥʦʤʠʢʠ ʠ ʧʨʠʥʷʪʠ ̫ʨʝʰʝʥʠʡ ð ʩʝʢʨʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤ Homo sapiens 

XXI ʚʝʢʘ ð ʠʩʧʦʣʴʟʫʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʥʝʡʨʦʩʦʮʠʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ (ʤʝʪʦʜʳ, ʠʥʩʪʨʫʤʝʥʪʳ) ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʥʷʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

ʉʠʩʪʝʤʥʦʝ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʝ ʠ ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʧʨʦʙʣʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ H. sapiens ʚ XXI ʚʝʢʝ. ʀʩʩʣʝʜʦʚʘʥ 

ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʯʝʣʦʚʝʢʦʤ ʥʘ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʤ, ʥʝʡʨʦʩʦʮʠʘʣʴʥʦʤ ʠ 

ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ [1]. 

ʄʦʟʛ H. sapiens ʨʘʙʦʪʘʷ ʚ ʨʝʞʠʤʝ ʛʝʥʠʘʣʴʥʦʩʪʠ (ʪʘʣʘʥʪʘ, ʢʨʝʘʪʠʚʥʦʩʪʠ) ʪʨʝʙʫʝʪ 

ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʥʦʚʦʡ ʢʦʨʦʡ ʠ 

ʛʠʧʧʦʢʘʤʧʦʤ (ʙʠʙʣʠʦʪʝʢʦʡ ʧʘʤʷʪʠ, ʚʠʥʯʝʩʪʝʨʦʤ ʧʘʤʷʪʠ), ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʳʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʤʦʟʛʝ H. sapiens, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ 

ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʷ, ʠ 

ʠʤʝʶʪ ʪʚʦʨʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʵʧʦʭʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ [1]. 

ʅʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ [2], ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʜʝʡʩʪʚʠʷ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʤʦʟʛ ʠ ʦʩʴ ʤʠʢʨʦʙʠʦʪʘ-ʢʠʰʝʯʥʠʢ-ʤʦʟʛ ʙʫʜʫʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʝ 

ʧʠʱʝʚʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʬʫʥʢʮʠʠ ʤʦʟʛʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠʣʠ 

ʣʝʯʝʥʠʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʈʝʘʙʠʣʠʪʘʮʠʷ [2] 

ʩʝʤʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ: ʞʝʣʝʟʘ, ʮʠʥʢʘ, ʤʝʜʠ, ʩʝʣʝʥʘ, 

ʢʦʙʘʣʴʪʘ, ʭʨʦʤʘ ʠ ʡʦʜʘ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʤʠʨʦʚʦʡ IQ, ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ 

ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ Homo sapiens ʚ XXI  ʚʝʢʝ. ɼʘʣʴʥʝʡʰʝʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʟʛʘ ʧʦʪʨʝʙʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ [2].  
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʧʦʢʘʟʘʥʦ [3ï5], ʯʪʦ ʜʣʷ ʥʦʚʦʛʦ ʥʝʡʨʦʛʝʥʝʟʘ ʠ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ 

ʯʝʣʦʚʝʢʘ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʧʠʪʘʥʠʝ ʤʦʟʛʘ. ɸʚʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [6, 7, 9ï11] ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʟʘʱʠʪʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʮʠʨʢʘʜʠʘʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ 

ʤʦʟʛʘè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè ʠ ʥʝʡʨʦʩʝʪʝʡ çʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘè ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʧʨʠʢʣʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʝ.  

ʇʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʜʦʨʦʚʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ [8, 12]. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ɻ ʪʦ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ ʥʝʡʨʦʵʢʦʥʦʤʠʢʘ 

ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʚ ʩʦʟʜʘʥʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ 

ʦʙʲʷʩʥʠʪ ʥʘʰʠ ʨʝʰʝʥʠʷ ʛʝʥʘʤʠ, ʘʢʪʠʚʥʦʩʪʴʶ ʥʝʡʨʦʥʦʚ, ʚʦʩʧʨʠʷʪʠʝʤ ʥʘʰʠʤ ʤʦʟʛʦʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʣʠʷʥʠʝʤ ʥʝʡʨʦʩʦʮʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʵʚʦʣʶʮʠʠ. 

 

ʅʝʡʨʦʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʅʝʡʨʦʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ð ʤʦʣʦʜʘʷ, ʥʦ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʩʬʝʨʘ ʥʘʫʯʥʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʪʦʣʯʦʢ ʝʝ ʨʘʟʚʠʪʠʶ ʜʘʣʠ ʙʠʦʣʦʛʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʧʨʦʨʳʚ, ʧʨʦʠʟʦʰʝʜʰʠʡ ʧʦʩʣʝ ʨʘʩʰʠʬʨʦʚʢʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ɼʅʂ, ʘ ʟʘʪʝʤ ʠ ʧʦʣʥʘʷ 

ʨʘʩʰʠʬʨʦʚʢʘ ʛʝʥʦʤʘ. ɺʘʞʥʳʤ ʩʦʙʳʪʠʝʤ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ð ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʦʟʛʘ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʫʪʨʘʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʡ ʩʚʷʟʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʡʨʦʛʝʥʝʟʘ; ʦʥʦ ʩʪʘʣʦ ʩʪʠʤʫʣʦʤ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ. ʉʝʨʴʝʟʥʳʝ 

ʩʜʚʠʛʠ ʧʨʦʠʟʦʰʣʠ ʠ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ. ɸʣʛʦʨʠʪʤʳ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʥʝʡʨʦʜʘʥʥʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʥʝʡʨʦʘʥʘʣʠʪʠʢʠ, ʠ ʧʦʷʚʣʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ [13]. 

ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ ʥʝʡʨʦʥʘʫʢʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʝʝ 

ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʩʦʟʜʘʥʠʝ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

(ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ) 

ʤʝʪʦʜʦʚ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʘʣʴʮʛʝʡʤʝʨʦʚʩʢʦʡ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʠ ʥʝʪʨʘʚʤʘʪʠʯʥʳʤʠ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʧʨʝʚʝʥʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʜʝʤʝʥʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʠʣʝʥʠʝ ʵʥʜʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʥʘ ʚʳʷʚʣʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʠʣʠ ʪʨʠʛʛʝʨʦʤ ʟʘʧʫʩʢʘ 

ʘʣʴʮʛʝʡʤʝʨʦʚʩʢʦʡ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ. ʇʨʦʜʣʝʥʠʝ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʭʦʪʷ ʙʳ ʥʘ 5 ʣʝʪ ʧʨʠʚʝʜʝʪ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʙʦʣʴʥʳʭ 

ʩ ʜʝʤʝʥʮʠʝʡ ʙʦʣʝʝ, ʯʝʤ ʥʘ 50% [13]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ [13] ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ̫ ʚʣʷʶʪʩʷ ʥʦʚʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʙʦʣʝʟʥʴ 

ɸʣʴʮʛʝʡʤʝʨʘ ʥʘ ʩʪʘʜʠʠ ʝʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʷʚʣʷʶʪʩʷ ʠʣʠ ʪʨʘʚʤʘʪʠʯʥʳʤʠ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʣʠʢʚʦʨʥʳʭ ʤʘʨʢʝʨʦʚ) ʠʣʠ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʘʪʥʳʤʠ (ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ (ʇʕʊ) ʩ ʣʠʛʘʥʜʘʤʠ ʙʝʪʘ-ʘʤʠʣʦʠʜʘ). ʇʦʵʪʦʤʫ ʧʦʠʩʢ ʨʘʥʥʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 
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ʤʘʨʢʝʨʦʚ, ʦʩʦʙʝʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ ʥʝʪʨʘʚʤʘʪʠʯʥʳʭ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʦʠʩʢ 

ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʠʰʝʥʝʡ ʜʣʷ ʧʨʝʚʝʥʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʜʝʤʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ [13]. ʈʘʟʨʘʙʦʪʢʘ ʧʘʥʝʣʠ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʨʘʥʥʝʡ ʧʨʝʜʝʤʝʥʪʥʦʡ ʩʪʘʜʠʠ ʚʳʷʚʠʪʴ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʧʨʦʚʝʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʜʠʘʛʥʦʟ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʛʥʦʟ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ 

ʥʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʙʥʦ-

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʩʘʤʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʠʪʴ ʧʨʦʛʥʦʟ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʠ ʩʥʠʟʠʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʜʣʷ 

ʦʙʱʝʩʪʚʘ [13]. 

 

ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʠʣʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʟʛʘ 

ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʠʣʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʟʛʘ - ɻ ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʜʣʷ ʧʨʷʤʦʛʦ ʠʣʠ ʢʦʩʚʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨ,r ʬʫʥʢʮʠʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ, 

ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʜʠʩʮʠʧʣʠʥʘ ʚ 

ʤʝʜʠʮʠʥʝ, ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ ʠ ʧʩʠʭʦʣʦʛʠʠ. ɺʨʘʯʠ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ 

ʚʳʧʦʣʥʝʥʠʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʶʪʩʷ 

ʥʝʡʨʦʨʘʜʠʦʣʦʛʘʤʠ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʘʤʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ. 

ʂʘʞʜʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʤʥʦʛʦʤʝʨʥʦʝ 

ʷʚʣʝʥʠʝ ʩʪʘʨʝʥʠʷ. ʏʠʩʣʦ ʩʪʦʨʦʥ ʢʘʞʜʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ 

ʬʘʢʪʦʨʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʡ, ʥʘʧʨʠʤʝʨ, ʰʝʩʪʠʫʛʦʣʴʥʠʢ ʩʦʜʝʨʞʠʪ 6 ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʦʟʥʘʥʠʷ. ɼʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʩʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʥʘ 

ʷʚʣʝʥʠʝ ʩʪʘʨʝʥʠʷ (ʈʠʩʫʥʦʢ 1) [14]. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʄʥʦʛʦʤʝʨʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʘʨʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [14] 
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ɹʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ (ʥʘʧʨʠʤʝʨ, ʛʝʪʝʨʦ-ʛʦʤʦʟʠʛʦʪʥʦʩʪʴʶ ʧʦ 

ʘʧʦʣʠʧʦʧʨʦʪʝʠʥʫ ɽ Ů4-ɸʇʆʕ4), ʥʝʢʦʪʦʨʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʙʦʣʝʟʥʴʶ ʤʝʣʢʠʭ 

ʩʦʩʫʜʦʚ, ʘʤʠʣʦʠʜʥʦʡ ʘʥʛʠʦʧʘʪʠʝʡ, ʵʥʜʦʢʨʠʥʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʯʝʨʝʧʥʦ-

ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʦʡ), ʤʝʜʠʮʠʥʩʢʠʤ ʣʝʯʝʥʠʝʤ (ʥʘʧʨʠʤʝʨ, ʭʠʤʠʦʪʝʨʘʧʠʝʡ, ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʝʡ) 

ʠʣʠ ʧʨʝʢʣʦʥʥʳʤ ʚʦʟʨʘʩʪʦʤ. ʉʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʨʝʜʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ 

ʚ ʩʢʦʨʦʩʪʠ ʩʥʠʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʮʝʧʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ ʠ 

ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ [14]. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ 

ʦʙʨʘʟʦʤ ʞʠʟʥʠ ʠ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, 

ʢʦʛʥʠʪʠʚʥʦʡ ʩʪʠʤʫʣʷʮʠʝʡ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʙʝʟʦʧʘʩʥʫʶ ʠ ʟʜʦʨʦʚʫʶ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʩʦʭʨʘʥʝʥʠʶ 

ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʪʚʨʘʱʝʥʘ ʠ ʯʘʩʪʠʯʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʨ ʧʦ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, 

ʩʥʠʞʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʦʣʛʦʩʨʦʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʩʨʝʜʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʨʘʟʣʠʯʥʳʝ ʵʬʬʝʢʪʳ ʩʪʘʨʝʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ, ʤʝʪʘʙʦʣʠʟʤ ʠ ʬʫʥʢʮʠʠ ʤʦʟʛʘ ʠʤʝʶʪ 

ʩʣʦʞʥʫʶ ʵʪʠʦʣʦʛʠʶ, ʢʦʪʦʨʫʶ ʯʘʩʪʦ ʪʨʫʜʥʦ ʚʳʷʚʠʪʴ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ [14]. 

ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ, ʩ ʫʯʘʩʪʠʝʤ 5P ʤʝʜʠʮʠʥʳ ʠ 5G ʪʝʭʥʦʣʦʛʠʠ 

[15]. ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʠʟʤʝʥʠʣʘ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʤʦʟʛʘ. ʅʦʚʳʭ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʧʨʦʛʨʝʩʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʯʥʦʡ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʟʥʘʥʠʷ ʛʝʥʦʚ ʠ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ 

ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʚʝʭʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʝʣʘ ʨʝʚʦʣʶʮʠʶ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ. ʇʨʦʝʢʪ 

çɻʝʥʦʤ ʯʝʣʦʚʝʢʘè - ɻ ʪʦ ʥʝʡʨʦʛʝʥʝʪʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʩ XX ʚ XXI ʚʝʢ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʦʪʢʨʳʪʠʷ ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʤʝʞʜʫ ʧʨʦʥʠʮʘʪʝʣʴʥʳʤʠ ʢʣʠʥʠʮʠʩʪʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʫʯʝʥʳʤʠ. ɻʝʥʦʤʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ 

ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʜʠʬʠʢʘʮʠʷʤ (ʚʩʪʘʚʢʘʤ, ʜʝʣʝʮʠʷʤ, ʟʘʤʝʥʘʤ) ʚ ʛʝʥʦʤʝ 

ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʦʩʥʦʚʘʥʦ ʥʘ ʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʭ 

ʨʝʛʫʣʷʨʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ ʢʦʨʦʪʢʠʭ ʧʘʣʠʥʜʨʦʤʥʳʭ ʧʦʚʪʦʨʘʭ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʙʝʣʢʝ 9 

(CRISPR-Cas9). ʋ ʧʨʦʢʘʨʠʦʪ CRISPR-Cas9 ð ɻ ʪʦ ʘʜʘʧʪʠʚʥʘʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʦʪ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ɼʅʂ. CRISPR-Cas9 ʙʳʣ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʡ ʚ ʤʝʜʠʮʠʥʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʬʫʥʢʮʠʡ ʛʝʥʦʚ [15]. 

ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʙʦʣʝʝ 3,3 ʤʠʣʣʠʦʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʝʥʦʚ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʪʦʣʴʢʦ 20 ʪʳʩʷʯ ʛʝʥʦʚ. ɻʝʥ-ʧʨʦʜʫʢʪʳ ʤʠʢʨʦʙʘ 

ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʫʣʷʮʠʶ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʠʱʠ ʠ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ [16], ʯʪʦ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʥʝʧʘʪʦʛʝʥʥʳʤʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʳʟʳʚʘʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, 

ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʪʨʠʮʝʚʪʠʢʦʚ (ʧʨʝʙʠʦʪʠʢʦʚ ʠ ʧʨʦʙʠʦʪʠʢʦʚ), ʘ ʪʘʢʞʝ ʬʘʛʦʚ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ CRISPR/Cas, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʜʠʩʙʠʦʟʘ (ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʥʦʤ ʩʦʦʙʱʝʩʪʚʝ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʠʘʙʝʪʘ, ʦʞʠʨʝʥʠʷ ʠ ʜʨ.). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [16], ʙʳʣ ʩʜʝʣʘʥ ʧʨʦʛʥʦʟ ʥʘ ʜʝʡʩʪʚʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʜʭʦʜʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʠʢʨʦʙʥʳʭ ʵʢʦʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ. ʀʟʤʝʨʝʥʠʷ 
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ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʣʦʤʝʪʘʛʝʥʦʤʥʳʭ ʠ ʤʠʢʨʦʙʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʠʦʤʘʭ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʩʣʦʞʥʦʛʦ ʥʘʙʦʨʘ ʟʥʘʥʠʡ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʶʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ 

ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʠ ʚʳʷʩʥʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʤʘʭ. ʇʦʣʝʟʥʦʩʪʴ 

ʤʝʪʘʛʝʥʦʤʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʨʷʤʦʡ ʘʩʩʦʮʠʘʮʠʠ ʬʫʥʢʮʠʡ ʩʦʦʙʱʝʩʪʚʘ 

ʩ ʬʝʥʦʪʠʧʦʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʭʦʟʷʠʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʜʣʝʞʘʱʝʛʦ 

ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʙʫʜʫʱʝʡ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ.  

 

 
 

ʈʠʩʫʥʦʢ 2. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʠʢʨʦʙʠʦʤʘ: ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ [16] 

 

ʗʜʝʨʥʘʷ ʤʝʜʠʮʠʥʘ ð ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʟʛʘ 

ʈʦʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʳ ʚ 

ʥʝʚʨʦʣʦʛʠʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʠ ʧʨʦʜʦʣʞʘʝʪ ʙʳʩʪʨʦ ʨʘʩʰʠʨʷʪʴʩʷ. ʌʪʦʨʜʝʟʦʢʩʠʛʣʶʢʦʟʘ (ʌɼɻ) 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʙʠʦʤʘʨʢʝʨʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʜʝʤʝʥʮʠʠ [17]. ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʦʮʝʥʢʘ ʨʝʛʠʦʥʘʨʥʦʡ ʘʪʨʦʬʠʠ ʠ ʠʟʤʝʨʝʥʠʝ ʦʣʠʛʦʤʝʨʥʦʛʦ ʘʤʠʣʦʠʜʘ 

ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʥʦ ʢʣʠʥʠʯʝʩʢʘʷ ʰʠʨʦʪʘ ʧʨʠʤʝʥʝʥʠʷ ʌɼɻ ʧʨʠ ʤʥʦʛʠʭ ʪʠʧʘʭ ʜʝʤʝʥʮʠʠ 

ʧʦʚʳʰʘʝʪ ʝʝ ʢʣʠʥʠʯʝʩʢʫʶ ʧʦʣʝʟʥʦʩʪʴ. I-ʠʦʬʣʫʧʘʥ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʥʥʝʡ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʇʘʨʢʠʥʩʦʥʘ ʠ ʠʤʝʝʪ ʮʝʥʥʦʩʪʴ ʧʨʠ ʦʮʝʥʢʝ 

ʜʝʤʝʥʮʠʠ ʩ ʪʝʣʴʮʘʤʠ ʃʝʚʠ. ʇʨʠ ʪʨʫʜʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʨʝʮʠʜʠʚʠʨʫʶʱʝʡ ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʪ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʘʜʠʦʥʝʢʨʦʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʳ ʫʣʫʯʰʘʝʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʢʣʠʥʠʯʝʩʢʫʶ ʪʘʢʪʠʢʫ ʚʝʜʝʥʠʷ 

ʧʘʮʠʝʥʪʘ [17]. 
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ɽʩʣʠ 20 ʚʝʢ ʙʳʣ ʚʝʢʦʤ ʨʘʟʚʠʪʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʦ 21 ʠʤʝʝʪ 

ʧʦʪʝʥʮʠʘʣ ʩʪʘʪʴ ʚʝʢʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʜʠʥʷʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʜʢʣʘʩʩʦʚ ʢʣʠʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʘʧʨʘʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ [17]. ʉʪʨʫʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʢʘʢ 

ʨʘʟʚʠʪʠʷ ʦʧʫʭʦʣʠ, ʪʘʢ ʠ ʘʪʨʦʬʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɸʥʦʤʘʣʠʠ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ 

ʟʘʚʝʨʰʘʶʱʠʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʛʜʘ ʢʣʠʥʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʠʩʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʥʠʟʢʦʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ 

ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ ʚ ʧʨʦʮʝʩʩʘʭ ʟʘʙʦʣʝʚʘʥʠʷ ʠ, ʝʩʣʠ ʦʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʥʠʯʝʩʢʫʶ ʧʦʤʦʱʴ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʟʛʘ ʚʢʣʶʯʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʢʦʤʦʣʷʨʥʳʭ ʢʦʣʠʯʝʩʪʚ ʨʘʜʠʦʬʘʨʤʧʨʝʧʘʨʘʪʘ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʵʢʩʧʨʝʩʩʠʠ ʨʝʮʝʧʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʛʣʦʱʝʥʠʷ ʚ ʥʦʨʤʘʣʴʥʦʤ ʤʦʟʛʝ [17]. 

ʇʘʪʦʣʦʛʠʯʝʩʢʘʷ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʷ ʧʣʦʪʥʦʩʪʠ ʨʝʮʝʧʪʦʨʦʚ ʠʣʠ ʧʦʪʝʨʷ ʥʦʨʤʘʣʴʥʦʩʪʠ ʚ ʧʫʪʷʭ 

ʧʦʛʣʦʱʝʥʠʷ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʤ ʙʘʨʴʝʨʝ (ɻʕɹ), ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 

ʠ ʥʝʡʨʦʥʘʭ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [17]. 

ɼʝʤʝʥʮʠʠ ð ɻ ʪʦ ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʤ ʜʘʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ 10-ʛʦ ʠʟʜʘʥʠʷ (ʄʂɹ-10), ʚʳʜʝʣʷʷ ʧʨʦʙʣʝʤʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʢʣʠʥʠʮʠʩʪʳ, ʠʟʫʯʘʶʱʠʝ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ: ... ʩʠʥʜʨʦʤʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʙʳʯʥʦ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʚʳʩʰʠʭ 

ʢʦʨʢʦʚʳʭ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʷ ʧʘʤʷʪʴ, ʤʳʰʣʝʥʠʝ, ʦʨʠʝʥʪʘʮʠʶ, ʧʦʥʠʤʘʥʠʝ, ʨʘʩʯʝʪ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ, ʨʝʯʴ ʠ ʩʫʞʜʝʥʠʝ. ʂʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʠ ʠʥʦʛʜʘ ʧʨʝʜʰʝʩʪʚʫʶʪ ʫʭʫʜʰʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠʣʠ 

ʤʦʪʠʚʘʮʠʠ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʇʕʊ ð ʤʦʣʝʢʫʣʷʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ (Alzheimers Disease), ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʢʣʠʥʠʮʠʩʪʘʤ 

(ʥʝʚʨʦʣʦʛʘʤ, ʧʩʠʭʠʘʪʨʘʤ ʠʣʠ ʛʝʨʠʘʪʨʘʤ) ʦʧʨʝʜʝʣʠʪʴ ʵʪʠʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʢʣʠʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʘ. ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʩʪʘʨʝʥʠʷ ð ɸʩʩʦʮʠʘʮʠʷ ɸʣʴʮʛʝʡʤʝʨʘ NIA-AA 2018 research framework for Alzheimers 

Disease, ʢʦʪʦʨʘʷ ʧʨʝʜʣʦʞʠʣʘ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʦʩʥʦʚʘʥʥʦʝ 

ʥʘ ʥʘʣʠʯʠʠ ʙʠʦʤʘʨʢʝʨʦʚ ʘʤʠʣʦʠʜʘ ʠ ʪʘʫ, ʩ ʢʦʛʥʠʪʠʚʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʠ ʙʠʦʤʘʨʢʝʨʘʤʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ (FDG-PET), ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʩʪʘʜʠʠ ʪʷʞʝʩʪʠ [18]. 

 

ʇʕʊ ʤʦʣʝʢʫʣʷʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʘʮʠʝʥʪʘ ʩ ʜʝʤʝʥʮʠʝʡ 

ʉʣʝʚʘ ʥʘʧʨʘʚʦ ʧʦʢʘʟʘʥʳ ʦʜʠʥʦʯʥʳʝ ʦʩʝʚʳʝ ʩʨʝʟʳ (ʚʝʨʭʥʠʡ ʨʷʜ) ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʤʠʣʦʠʜʘ-ʇʕʊ (ʦʪʪʝʥʢʠ ʩʝʨʦʛʦ), ʪʘʫ-ʇʕʊ ʠ ʌɼɻ-ʇʕʊ (ʮʚʝʪʦʚʘʷ ʰʢʘʣʘ ʩʧʝʢʪʨʘ).  

ɺ ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʧʨʠʚʝʜʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʨʦʝʢʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʞʜʦʛʦ ʇʕʊ-

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʧʦʩʪʘʚʣʝʥʥʳʝ ʩ ʦʙʳʯʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʜʠʦʪʨʝʡʩʝʨʘ ʠ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʘ.  

ʎʚʝʪʦʚʳʝ ʰʢʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

(ʞʝʣʪʳʡ, ʦʨʘʥʞʝʚʳʡ ʠ ʢʨʘʩʥʳʡ) ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʤʠʣʦʠʜʘ ʠ ʪʘʫ-ʇʕʊ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ (ʩʠʥʠʡ) ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʌɼɻ-ʇʕʊ. ʇʕʊ-ʤʦʣʝʢʫʣʷʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʩʦʙʝʥʥʦ 
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ʧʦʣʝʟʥʘ ʥʘ ʧʨʦʜʨʦʤʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʥʘʯʘʣʴʥʳʝ 

ʩʠʤʧʪʦʤʳ [18]. 

 

 
 
ʈʠʩʫʥʦʢ 3. ʇʕʊ ʤʦʣʝʢʫʣʷʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʘʮʠʝʥʪʘ ʩ ʜʝʤʝʥʮʠʝʡ [18] 

 

ʈʦʣʴ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʇʕʊ ʠ ʦʜʥʦʬʦʪʦʥʥʘʷ ɻ ʤʠʩʩʠʦʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

(ʆʌʕʂʊ) ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʠ ʟʘʚʠʩʝʪʴ ʦʪ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʧʘʮʠʝʥʪʘ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʢʣʠʥʠʮʠʩʪʘ. ʂʦʛʜʘ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ 

ʢʣʠʥʠʯʝʩʢʠʤ ʜʠʘʛʥʦʟʦʤ, ʘʤʠʣʦʠʜʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʙʫʜʝʪ ʧʝʨʚʳʤ ʚʘʨʠʘʥʪʦʤ ʠʩʢʣʶʯʠʪʴ 

ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʦʥʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ 

ʧʘʪʦʣʦʛʠʠ [18]. ʆʜʥʘʢʦ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʜʨʫʛʠʝ ʩʦʩʪʦʷʥʠʷ, ʢʨʦʤʝ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, 

ʚʝʨʦʷʪʥʦ, ʌɼɻ-ʇʕʊ ʠʣʠ ʜʘʞʝ ʪʘʫ-ʇʕʊ ʙʫʜʫʪ ʙʦʣʝʝ ʧʦʣʝʟʥʳ ʚ ʥʘʯʘʣʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʦʛʜʘ ʢʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʘʨʢʠʥʩʦʥʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ, 

ʤʦʣʝʢʫʣʷʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʝʩʠʥʘʧʪʠʯʝʩʢʦʡ ʜʦʬʘʤʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʠʩʢʣʶʯʠʪʴ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ [18].  

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʕʕɻ/ʇʕʊ ʠ ʇʕʊ/ʬʄʈʊ ʠ ʛʠʙʨʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʇʕʊ/ʂʊ/ʄʈʊ - ɻ ʪʦ ʩʦʯʝʪʘʶʱʘʷʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ.  

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʙʠʦʪʢʘʥʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʯʘʛʝ ʩ 

ʧʦʤʦʱʴʶ ʇʕʊ [19], ʩʦʜʝʨʞʘʱʝʛʦ ʫʩʪʨʦʡʩʪʚʦ, ʠʟʤʝʨʷʶʱʝʝ ʨʘʟʥʦʩʪʴ ʯʘʩʪʦʪ ɔ-ʢʚʘʥʪʦʚ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʜʝʪʝʢʪʦʨʳ ɔ-ʠʟʣʫʯʝʥʠʷ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʠʟʤʝʨʷʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʯʘʩʪʦʪ ɔ-ʢʚʘʥʪʦʚ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʜʝʪʝʢʪʦʨʳ ɔ-

ʠʟʣʫʯʝʥʠʷ ʠ ʧʦ ʵʪʦʡ ʨʘʟʥʦʩʪʠ ʯʘʩʪʦʪ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢʪʘ ɼʦʧʣʝʨʘ ʥʘʭʦʜʠʪʩʷ ʩʢʦʨʦʩʪʴ 

ʧʦʟʠʪʨʦʥʘ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʝʡ ʧʣʦʪʥʦʩʪʴ ʙʠʦʪʢʘʥʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʯʘʛʝ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʦʟʠʪʨʦʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʪʥʦʩʪʠ ʪʢʘʥʠ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʦʥ ʜʚʠʞʝʪʩʷ ɟ~V, 

ʧʦʣʫʯʘʝʤ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʦʪʥʦʩʪʠ ʪʢʘʥʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʯʘʛʝ [19, 20]. 

ɺʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʣʠʢʚʦʨʝ ɸɓ-42 ʘʤʠʣʦʠʜʥʦʛʦ ʙʝʣʢʘ 

ʠ ʪʘʫ-ʧʨʦʪʝʠʥʘ. ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʫʤʝʨʝʥʥʳʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʘʤʥʝʩʪʠʯʝʩʢʦʛʦ 

ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ɓ-ʘʤʠʣʦʠʜʘ ʚ ʣʠʢʚʦʨʝ ʫʞʝ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʙʦʣʝʟʥʠ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʙʠʦʤʘʨʢʝʨʦʚ ʧʦʟʚʦʣʷʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʬʦʨʤʳ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [19, 20]. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [21], ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʬʪʦʨʜʝʟʦʢʩʠʛʣʶʢʦʟʥʦʡ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʌɼɻ-ʇʕʊ) ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʜʝʤʝʥʮʠʦʥʥʳʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʨʘʟʨʝʞʝʥʳ ʠ ʩʣʘʙʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʚʘʜʮʘʪʴ ʦʜʠʥ ʚʦʧʨʦʩ ʧʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ ʠ 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʚʠʟʫʘʣʴʥʦʛʦ ʯʪʝʥʠʷ. ɹʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʣʠʪʝʨʘʪʫʨʘ ʜʣʷ ʦʮʝʥʢʠ ʜʠʟʘʡʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʠʩʢʘ ʧʨʝʜʚʟʷʪʦʩʪʠ, ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, 

ʥʝʪʦʯʥʦʩʪʠ, ʢʦʩʚʝʥʥʦʩʪʠ ʠ ʨʘʟʤʝʨʘ ʵʬʬʝʢʪʘ. ʂʨʠʪʠʯʝʩʢʠʤʠ ʠʩʭʦʜʘʤʠ ʙʳʣʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, ʧʦʣʦʞʠʪʝʣʴʥʘʷ/ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ, ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ ʨʘʙʦʯʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʝʤʥʠʢʘ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ/ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʨʘʚʜʦʧʦʜʦʙʠʷ FDG-PET ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ʮʝʣʝʚʳʭ ʫʩʣʦʚʠʡ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ɼʝʣʴʬʠ, ʵʢʩʧʝʨʪʥʘʷ ʛʨʫʧʧʘ ʧʨʦʛʦʣʦʩʦʚʘʣʘ ʟʘ/ʧʨʦʪʠʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ FDG-PET ʥʘ ʦʩʥʦʚʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʵʢʩʧʝʨʪʥʦʛʦ 

ʟʘʢʣʶʯʝʥʠʷ [21]. 

ʋʩʪʘʥʦʚʣʝʥʦ [21], ʯʪʦ ʠʟ 1435 ʨʘʙʦʪ 58 ʨʘʙʦʪ ʩʦʜʝʨʞʘʣʠ ʥʘʜʣʝʞʘʱʫʶ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ 

ʦʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ. ɻʨʫʧʧʘ ʵʢʩʧʝʨʪʦʚ ʩʦʛʣʘʩʠʣʘʩʴ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʌɼɻ-ʇʕʊ ʧʦ 

14 ʚʦʧʨʦʩʘʤ: ʜʠʘʛʥʦʩʪʠʢʘ ʫʤʝʨʝʥʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʣʦʙʥʦ-ʚʠʩʦʯʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʣʦʙʘʨʥʳʭ ʜʦʣʝʡ (ʌʊʃɼ) ʠʣʠ ʜʝʤʝʥʮʠʠ ʩ ʪʝʣʘʤʠ 

ʃʝʚʠ (ɼʃɹ); ʜʠʘʛʥʦʩʪʠʢʘ ʘʪʠʧʠʯʥʦʡ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʧʩʝʚʜʦʜʝʤʝʥʮʠʠ; 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʤʝʞʜʫ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ɼʃɹ, ʌʊʃɼ ʠʣʠ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʝʡ, 

ʤʝʞʜʫ ɼʃɹ ʠ ʌʊʃɼ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʙʦʣʝʟʥʴʶ ʇʘʨʢʠʥʩʦʥʘ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ 

ʩʫʧʨʘʥʫʢʣʝʘʨʥʳʤ ʧʘʨʘʣʠʯʦʤ.; ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ 

ʢʦʨʪʠʢʦʙʘʟʘʣʴʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʧʝʨʚʠʯʥʦʡ ʘʬʘʟʠʠ, ʘ ʪʘʢʞʝ ʢʦʨʪʠʢʘʣʴʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʧʨʠ ʙʦʣʝʟʥʠ ʇʘʨʢʠʥʩʦʥʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʚʠʟʫʘʣʴʥʦʛʦ ʯʪʝʥʠʷ. ʋʯʘʩʪʥʠʢʠ ʜʠʩʢʫʩʩʠʠ ʥʝ ʧʦʜʜʝʨʞʘʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʌɼɻ-

ʇʕʊ ʜʣʷ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʩʪʘʜʠʡ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʙʦʢʦʚʦʛʦ ʘʤʠʦʪʨʦʬʠʯʝʩʢʦʛʦ ʩʢʣʝʨʦʟʘ ʠ ʙʦʣʝʟʥʠ ʍʘʥʪʠʥʛʪʦʥʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʙʦʢʦʚʦʛʦ 

ʘʤʠʦʪʨʦʬʠʯʝʩʢʦʛʦ ʩʢʣʝʨʦʟʘ ʠʣʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʙʦʣʝʟʥʴʶ 

ʍʘʥʪʠʥʛʪʦʥʘ [21]. 

ɺʩʝ ʵʪʘʧʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʝʡʨʦʥʘʫʢ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ð ʜʠʘʛʥʦʩʪʠʢʘ, ʪʝʨʘʧʠʷ, ʨʝʘʙʠʣʠʪʘʮʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ð ʠʤʝʶʪ ʩʚʦʠ ʩʣʦʞʥʦʩʪʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʤʦʱʠ 

ʙʦʣʴʥʳʤ. ʇʦʵʪʦʤʫ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʝʪʦʜʠʢ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ, ʥʘʨʷʜʫ ʩ ʧʨʦʨʳʚʘʤʠ ʚ ʥʘʢʦʧʣʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [22]. 

 

ʊʝʭʥʦʣʦʛʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʨʝʩʫʨʩʦʚ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ (ʉʢʦʣʪʝʭ) 

ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ ʷʚʣʷʶʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ð 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠ ʛʝʥʝʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʄʈʊ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʞʝ ʙʦʣʝʝ 20 ʣʝʪ (ʈʠʩʫʥʦʢ 4) [22]. ʈʘʟʚʠʪʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢ ʘʥʘʣʠʟʫ ʙʦʣʴʰʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʝʥʝʝ ʨʘʟʚʠʪʳʤʠ ʷʚʣʷʶʪʩʷ 

ʤʝʪʦʜʳ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [22]. 
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ɺ ʦʙʣʘʩʪʠ ʪʝʨʘʧʠʠ ʢʨʠʪʠʯʝʩʢʠʤ ʙʘʨʴʝʨʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʧʦʵʪʦʤʫ ʧʦʢʘ ʦʩʪʘʶʪʩʷ ʦʪʜʘʣʝʥʥʳʤʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʠʢ ʣʝʯʝʥʠʷ [22]. ʕʪʦ 

ʦʪʣʠʯʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʪʝʨʘʧʠʶ ʦʪ ʩʧʦʨʘʜʠʯʝʩʢʠ ʧʦʣʫʯʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ, ʢʘʢ ʵʪʦ 

ʙʳʣʦ ʩ ʥʝʢʦʪʦʨʳʤʠ ʘʥʪʠʧʩʠʭʦʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ. ɺʦ 

ʤʥʦʛʦʤ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʪʘʢʠʝ ʠʥʚʘʟʠʚʥʳʝ ʠ ʵʪʠʯʝʩʢʠ ʩʧʦʨʥʳʝ ʚʠʜʳ ʪʝʨʘʧʠʠ, ʢʘʢ ʛʣʫʙʦʢʘʷ 

ʩʪʠʤʫʣʷʮʠʷ ʤʦʟʛʘ, ʦʧʪʦʛʝʥʝʪʠʢʘ ʠ ʪʝʨʘʧʠʷ ʩʪʚʦʣʦʚʳʤʠ ʢʣʝʪʢʘʤʠ ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʦʣʫʯʘʪ 

ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʨʘʥʴʰʝ, ʯʝʤ ʯʝʨʝʟ ʜʝʩʷʪʠʣʝʪʠʝ. ʃʝʛʯʝ ʧʨʝʦʜʦʣʠʤʳʤʠ ʚ 

ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʷʚʣʷʶʪʩʷ ʜʨʫʛʠʝ ʙʘʨʴʝʨʳ ð ʜʦʨʦʛʦʚʠʟʥʘ ʠ 

ʟʘʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʤʝʪʦʜʠʢ [22]. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʊʘʢ, ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʦʡ ʷʚʣʷʝʪʩʷ 

ʥʝʭʚʘʪʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦ ʨʘʙʦʪʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ çʠʥʪʝʨʬʝʡʩ ʤʦʟʛ-ʯʝʣʦʚʝʢè (ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʥʳʡ ʠʥʪʝʨʬʝʡʩ, 

brain computer interface), ʧʦʵʪʦʤʫ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʩʪʦʠʪ 

ʦʞʠʜʘʪʴ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʴ ʣʝʪ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʢʟʦʩʢʝʣʝʪʳ ʠ ʧʨʦʪʝʟʳ ʢʦʥʝʯʥʦʩʪʝʡ ʤʦʛʫʪ 

ʚʳʡʪʠ ʥʘ ʧʣʘʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 5ï10 ʣʝʪ (ʈʠʩʫʥʦʢ 4) [22]. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʘʩʩʪʨʦʡʩʪʚ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʮʠʢʣʫ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ɻʘʨʪʥʝʨʘ (Gartner Hype Cycle) [22]  

 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʪʨʫʜʥʦʨʝʘʣʠʟʫʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [22]. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʬʠʣʘʢʪʠʢʘ ʙʳʣʘ ʜʝʡʩʪʚʝʥʥʦʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʜʚʝ ʛʣʦʙʘʣʴʥʳʝ ʟʘʜʘʯʠ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʣʥʦʩʪʴʶ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʧʦʷʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ, ʚʦ-ʚʪʦʨʳʭ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʘʞʝ ʪʝʨʘʧʠʷ ʥʦʩʠʪ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʥʝ ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʧʨʠʯʠʥʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʟʥʝʡ (ʪʘʢ ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʠ ʥʝʠʟʚʝʩʪʥʳ ʥʘʫʢʝ), ʘ ʨʘʥʥʷʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʧʦʵʪʦʤʫ ʛʦʚʦʨʠʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʡ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʝʡʯʘʩ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ [22].  

ʇʦ ʜʘʥʥʳʤ Clarivate Analytics, ʚ 2018 ʛ. ʥʘ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʭʦʜʠʣʦʩʴ 

85% ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ð 15% 
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(ʈʠʩʫʥʦʢ 5) [22]. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʩʚʷʟʘʥʦ ʩ ʪʨʝʤʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʳʥʢʘ 

ʧʩʠʭʦʬʘʨʤʘʮʝʚʪʠʢʠ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʧʘʨʘʪʳ-ʙʣʦʢʙʘʩʪʝʨʳ ʜʣʷ ʣʝʯʝʥʠʷ ʧʩʠʭʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʧʦʷʚʠʣʠʩʴ ʚ 1980-ʭ ʛʛ., ʠʭ ʧʨʦʜʘʞʠ ʧʨʠʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʳʣʴ 

ʢʦʤʧʘʥʠʷʤ, ʠ ʩ ʫʯʝʪʦʤ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ, ʩʥʠʞʘʶʪ ʩʪʠʤʫʣʳ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʩʦʧʨʷʞʝʥʘ ʩ ʚʳʩʦʢʠʤʠ ʨʠʩʢʘʤʠ ʪʦʛʦ, ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʭʠʤʠʯʝʩʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʜʨʫʛʠʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʘ ʧʨʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ. ʅʘʢʦʥʝʮ, ʚ-ʪʨʝʪʴʠʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʝʧʝʨʴ ʧʨʦʜʘʞʠ 

ʩʪʘʨʳʭ ʣʝʢʘʨʩʪʚ ʦʩʣʦʞʥʷʶʪʩʷ ʢʦʥʢʫʨʝʥʮʠʝʡ ʩʦ ʩʪʦʨʦʥʳ ʣʝʢʘʨʩʪʚ-ʜʞʝʥʝʨʠʢʦʚ ʠ ʧʨʠʥʦʩʷʪ 

ʤʝʥʴʰʠʡ ʜʦʭʦʜ, ʢʦʤʧʘʥʠʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʨʘʟʨʘʙʦʪʢʫ ʣʝʢʘʨʩʪʚ ʦʪ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʣʝʯʝʥʠʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ 

ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʇʘʨʢʠʥʩʦʥʘ. ɺ ʮʝʣʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʚʝʩʪʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʤʧʘʥʠʷʤʠ ʧʦ 

ʠʪʦʛʘʤ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʚʣʠʷʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʩʧʨʦʩʘ ʥʘ ʙʦʨʴʙʫ ʩ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʯʪʦ ʥʘʭʦʜʠʪ ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʨʘʞʝʥʠʝ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʝ [22]. 

 

 
 

ʈʠʩʫʥʦʢ 5. ʉʪʨʫʢʪʫʨʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʳʥʦʢ ʥʝʡʨʦʙʠʦʬʘʨʤʘʮʝʚʪʠʢʠ ʧʦ ʥʦʟʦʣʦʛʠʷʤ [22] 

 

ʈʳʥʦʢ ʥʝʡʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʚʦʟʨʦʩʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʨʦʩʪ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦʙ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʝʨʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʧʩʠʭʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ), ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʙʠʦʵʣʝʢʪʨʦʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʠ 

ʨʝʛʫʣʷʪʦʨʥʳʭ (ʨʦʩʪ ʯʠʩʣʘ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʨʘʟʨʝʰʝʥʠʡ FDA ʥʘ ʥʝʡʨʦʦʙʦʨʫʜʦʚʘʥʠʝ), ʘ 

ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ (ʫʜʘʯʥʳʝ ʚʳʭʦʜʳ ʠʥʚʝʩʪʦʨʦʚ ʧʫʪʝʤ ʧʝʨʚʠʯʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʘʢʮʠʡ 

(IPO) ʠʣʠ ʧʦʛʣʦʱʝʥʠʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʨʪʘʧʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʝʡʨʦʦʙʦʨʫʜʦʚʘʥʠʷ) ʬʘʢʪʦʨʦʚ. 

ʇʦ ʜʘʥʥʳʤ Yole D®veloppement, ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʥʝʡʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʩʥʘʯʘʣʘ ʙʳʣʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʦ ʨʦʩʪʦʤ ʧʘʪʝʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʩ 2011 ʛ.), ʘ ʟʘʪʝʤ ʥʘʨʘʱʠʚʘʥʠʝʤ ʯʘʩʪʥʦʛʦ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ (ʩ 2015 ʛ.). ʈʳʥʦʢ ʥʝʡʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ 

ʰʝʩʪʴʶ ʩʝʛʤʝʥʪʘʤʠ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʥʝʡʨʦʭʠʨʫʨʛʠʷ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʥʝʡʨʦʩʪʠʤʫʣʷʮʠʷ (ʈʠʩʫʥʦʢ 6) [22].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ ʨʳʥʢʘ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʙʫʜʝʪ 

ʨʘʩʪʠ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʝʛʦ ʜʦʣʷ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʩʥʠʟʠʪʩʷ ʠ ʥʘ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚʳʡʜʝʪ ʩʝʛʤʝʥʪ 

ʥʝʡʨʦʩʪʠʤʫʣʷʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʧʨʠʨʦʩʪʘ [22]. 
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ɻʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ çʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤè 

ʉʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʥʘʨʷʜʫ ʩ 

ʛʠʙʨʠʜʥʳʤʠ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ çʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤè, IT-

ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʧʫʪʷʤ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣʷ ʚʳʟʜʦʨʦʚʣʝʥʠʷ (ʨʝʘʙʠʣʠʪʘʮʠʠ), ʫʣʫʯʰʝʥʠʷ ʬʫʥʢʮʠʡ ʤʦʟʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʟʨʘʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʦʟʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [23]. 

 

 
 

ʈʠʩʫʥʦʢ 6. ʉʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʥʝʡʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ [22] 

 

ɺ ʩʦʩʪʘʚ çʢʦʛʥʠʪʠʚʥʦʛʦè (ʦʪ ʣʘʪ. cognitio ð ʟʥʘʥʠʝ), ʠʣʠ ʧʦʟʥʘʶʱʝʛʦ, ʤʦʟʛʘ ʚʭʦʜʷʪ ʪʝ 

ʤʦʟʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʯʝʣʦʚʝʢ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʩʠʭʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘ (çʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛè) ð ɻ ʪʦ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʠʙʨʠʜʥʳʭ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʘʢʪʠʚʥʦʛʦ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 

ʯʝʣʦʚʝʢʘ. ɺ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʛʠʙʨʠʜʥʳʝ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ çʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤè [24]. 

ʂʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ (ʂʅ) ð ɻ ʪʦ ʩʥʠʞʝʥʠʝ ʧʘʤʷʪʠ, ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʠ ʜʨʫʛʠʭ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ (ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʥʦʨʤʦʡ). ʂʦʛʥʠʪʠʚʥʳʤʠ (ʧʦʟʥʘʚʘʪʝʣʴʥʳʤʠ) ʬʫʥʢʮʠʷʤʠ ʥʘʟʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ 

ʬʫʥʢʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʦʟʥʘʥʠʷ ʤʠʨʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʠʤ: ʚʦʩʧʨʠʷʪʠʝ 

ʠʥʬʦʨʤʘʮʠʠ; ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ; ʟʘʧʦʤʠʥʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ; ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʠ ʧʦʩʪʨʦʝʥʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʡ. 

ʂʅ ̫ ʚʣʷʶʪʩʷ ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ: ʧʨʠʯʠʥʦʡ ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʫ ʟʘʙʦʣʝʚʘʥʠʡ (ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ, 

ʧʩʠʭʠʯʝʩʢʠʭ ʠ ʪ. ʧ. ʨʘʩʩʪʨʦʡʩʪʚ). 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠ. ɺʦ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ 

ʧʝʨʠʦʜʝ ʜʦʤʠʥʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʝʡʨʦʛʝʥʝʟ ʠ ʤʠʛʨʘʮʠʷ 

ʥʝʡʨʦʥʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʤʦʟʛʝ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʝʡʨʦʧʣʘʪʠʯʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʦʟʛʫ ʧʦʩʪʦʷʥʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 
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ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʠ ʥʘʨʫʰʝʥʠʷʤ ʟʜʦʨʦʚʴʷ. ɺʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʠʤʝʶʪ ʤʝʩʪʦ ʠʟʤʝʥʝʥʠʷ 

ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʛʠʭ ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ 

ʦʪʨʘʞʘʶʪ çʧʦʩʣʝʜʩʪʚʠʷ ʦʙʫʯʝʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʥʝ ʢʦʛʥʠʪʠʚʥʳʡ ʚʦʟʨʘʩʪʥʦʡ 

ʩʧʘʜè. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʧʦʜʜʝʨʞʘʥʠʝ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ: 

- ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʟʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ (ɺʇ); 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʕʕɻ); ʨʝʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʈʕɻ); ʪʝʨʤʦʵʥʮʝʬʘʣʦʩʢʦʧʠʷ 

(ʠʥʬʨʘʢʨʘʩʥʘʷ); ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ (ʕʅʄɻ); ʤʘʛʥʠʪʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʄʕɻ); 

ʪʨʝʭʤʝʨʥʘʷ (3-D) ʣʦʢʘʣʠʟʘʮʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʠʧʦʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʕʕɻ-ʘʢʪʠʚʥʦʩʪʠ; 

ʜʠʧʦʣʴʥʘʷ ʤʦʜʝʣʴ ʠʩʪʦʯʥʠʢʘ ʚʦʣʥʳ ʈ300; ʪʨʝʭʤʝʨʥʘʷ (3-D) ʣʦʢʘʣʠʟʘʮʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʜʠʧʦʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʦʣʥʳ ʈ300; ʕʕɻ-ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʦʛʥʦʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ; 

 ïʫʣʴʪʨʘʟʚʫʢʦʚʳʝ: ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʦʧʧʣʝʨʦʛʨʘʬʠʷ (ʋɿɼɻ); ʵʭʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ 

(ʕʭʦʕɻ); 

ïʪʦʤʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ); 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʬʄʈʊ); ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

(ʂʊ), ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʇʕʊ); 

ïʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ, ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ); 

ïʣʠʢʚʦʨʦʣʦʛʠʯʝʩʢʠʝ ʙʠʦʤʘʨʢʝʨʳ; 

ïʛʝʥʦʤʠʢʘ, ʤʝʪʘʙʦʣʦʤʠʢʘ, ʧʨʦʪʝʦʤʠʢʘ; 

ïʥʫʪʨʠʛʝʥʝʪʠʢʘ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʘ; 

ïʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ïʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʄʕɻ ð ɻ ʪʦ ʨʝʛʠʩʪʨʘʮʠʷ ʤʘʛʥʠʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʄʝʪʦʜ ʚʦʟʥʠʢ ʚ ʩʚʷʟʠ ʩ ʫʩʧʝʭʘʤʠ ʬʠʟʠʢʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʤʘʛʥʠʪʦʤʝʪʨʠʠ. ʄʕɻ ð ʥʝ ʪʦʣʴʢʦ ʥʝʠʥʚʘʟʠʚʥʳʡ, ʥʦ ʜʘʞʝ 

ʙʝʩʢʦʥʪʘʢʪʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ. ɽʛʦ ʬʠʟʠʯʝʩʢʘʷ 

ʩʫʱʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʛʠʩʪʨʘʮʠʠ ʩʚʝʨʭʩʣʘʙʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʝʢʘʥʠʷ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʦʢʦʚ. ʆʩʥʦʚʥʦʡ ʜʘʪʯʠʢ ð 

ʠʥʜʫʢʮʠʦʥʥʘʷ ʢʘʪʫʰʢʘ, ʧʦʤʝʱʝʥʥʘʷ ʚ ʩʦʩʫʜ ʩ ʞʠʜʢʠʤ ʛʝʣʠʝʤ ʜʣʷ ʧʨʠʜʘʥʠʷ ʝʡ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʩʚʦʡʩʪʚ. ɽʝ ʨʘʩʧʦʣʘʛʘʶʪ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʦʚʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʜʦ 1 ʩʤ. ɼʘʪʯʠʢ ʨʝʛʠʩʪʨʠʨʫʝʪ ʩʣʘʙʳʝ ʠʥʜʫʢʮʠʦʥʥʳʝ ʪʦʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʢʘʪʫʰʢʝ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʢʦʪʦʨʳʭ ʚʳʭʦʜʷʪ ʨʘʜʠʘʣʴʥʦ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʦʚʳ), ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʪʝʢʘʥʠʝʤ ʚʥʝʢʣʝʪʦʯʥʳʭ ʪʦʢʦʚ ʧʘʨʘʣʣʝʣʴʥʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʦʚʳ. 

ʕʕɻ ð ʨʘʟʜʝʣ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʠ, ʠʟʫʯʘʶʱʠʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʫʤʤʘʨʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʪʚʦʜʠʤʦʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ ʛʦʣʦʚʳ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʫʜʠʪʴ ʦ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʘʣʠʯʠʠ 

ʣʦʢʘʣʴʥʳʭ ʠ ʦʯʘʛʦʚʳʭ ʧʦʨʘʞʝʥʠʡ, ʦʙʱʝʤʦʟʛʦʚʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʝ. 

ʕʕɻ ð ʤʝʪʦʜ ʟʘʧʠʩʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʕʕɻ). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʥ ʦʪʨʘʞʘʝʪ ʤʘʣʝʡʰʠʝ 

ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʛʣʫʙʠʥʥʳʭ ʤʦʟʛʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʤʠʣʣʠʩʝʢʫʥʜʥʦʝ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʥʝ ʜʦʩʪʫʧʥʦʝ ʜʨʫʛʠʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʇʕʊ ʠ ʬʄʈʊ. ʕʕɻ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 159 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʝʛʦ ʨʝʘʢʮʠʡ ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʨʘʟʜʨʘʞʠʪʝʣʝʡ [24]. 

ʌʘʢʪʠʯʝʩʢʠ, ʇʕʊ ʠ ʬʄʈʊ ʦʩʥʦʚʘʥʳ ʥʘ ʠʟʤʝʨʝʥʠʠ ʚʪʦʨʠʯʥʳʭ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ, 

ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʠ ʤʦʟʛʘ, ʘ ʥʝ ʧʝʨʚʠʯʥʳʭ (ʪʦ ʝʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʨʚʥʳʭ 

ʢʣʝʪʢʘʭ). ʕʕɻ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ï 

ʩʚʦʡʩʪʚʦ ʨʠʪʤʠʯʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʨʘʙʦʪʳ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʟʘʧʠʩʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ (ʘ ʪʘʢʞʝ ʤʘʛʥʠʪʥʦʡ) ʵʥʮʝʬʘʣʦʛʨʘʤʤʳ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʬʘʢʪʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʘʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʟʛʘ. ʕʪʦ 

ʧʦʤʦʛʘʝʪ ʦʙʥʘʨʫʞʠʪʴ ʩʭʝʤʫ ʧʨʦʮʝʩʩʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʤʦʟʛʦʤ, ʧʦʢʘʟʳʚʘʷ ʥʝ ʪʦʣʴʢʦ çʛʜʝè, 

ʥʦ ʠ çʢʘʢè ʠʥʬʦʨʤʘʮʠʷ ʦʙʨʘʙʦʪʘʥʘ ʚ ʤʦʟʛʝ. ʀʤʝʥʥʦ ʵʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʝʪ ʕʕɻ 

ʫʥʠʢʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ. 

ɺ ʚʦʟʨʘʩʪʝ 60 ʣʝʪ ʠ ʩʪʘʨʰʝ ʥʦʨʤʘʣʴʥʘʷ ʕʕɻ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʡ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ 

ʚʦʟʨʘʩʪʘ ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʳ ʜʝʣʴʪʘ-ʨʠʪʤʘ, ʥʘʨʫʰʝʥʠʝʤ ʝʛʦ ʨʝʛʫʣʷʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʘ ʪʝʪʘ-ʚʦʣʥ. ʇʨʠʟʥʘʢʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʕʕɻ ʚʟʨʦʩʣʦʛʦ ʙʦʜʨʩʪʚʫʶʱʝʛʦ 

ʯʝʣʦʚʝʢʘ ʷʚʣʷʶʪʩʷ ʪʝʪʘ- ʠ ʜʝʣʴʪʘ-ʘʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʵʧʠʣʝʧʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʇʕʊ ð ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʩʦʩʪʦʷʥʠʝ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʪʦʢʘ, ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʟʛʦʚʦʡ ʪʢʘʥʴʶ ʢʠʩʣʦʨʦʜʘ, ʛʣʶʢʦʟʳ, ʩʠʥʪʝʟ ʙʝʣʢʦʚ, 

ʚʳʷʚʣʷʪʴ ʤʘʨʢʝʨʳ ʦʧʫʭʦʣʝʡ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʭʘʨʘʢʪʝʨ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʳʷʚʣʷʷ ʩ ʧʦʤʦʱʴʶ ʤʝʯʝʥʳʭ ʋʂɾʈ 

ʥʘʨʫʰʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʦʟʛʦʚʦʡ ʪʢʘʥʠ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʤʦʟʛʘ ʇʕʊ-ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʟʛʦʚʦʡ 

ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʚʳʷʚʠʪʴ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. ʊʘʢ, ʧʨʠ ʠʥʩʫʣʴʪʝ ʚ ʦʩʪʨʦʡ ʩʪʘʜʠʠ ʇʕʊ 

ʧʦʟʚʦʣʷʝʪ ʨʘʥʦ ʚʳʷʚʠʪʴ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʫʯʘʩʪʢʠ ʤʦʟʛʦʚʦʡ ʪʢʘʥʠ, ʦʮʝʥʠʪʴ ʠʭ ʦʙʲʝʤ ʠ 

ʣʦʢʘʣʠʟʘʮʠʶ. ʇʨʠ ʵʧʠʣʝʧʩʠʠ ʇʕʊ ʩ 18-ʌɼɻ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʤʝʞʧʨʠʩʪʫʧʥʦʤ ʧʝʨʠʦʜʝ 

ʦʙʥʘʨʫʞʠʪʴ ʫʯʘʩʪʦʢ ʤʦʟʛʘ, ʚ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʛʣʶʢʦʟʳ, ʭʘʨʘʢʪʝʨʥʦʝ 

ʜʣʷ ʵʧʠʣʝʧʪʦʛʝʥʥʦʛʦ ʬʦʢʫʩʘ ʠ ʝʛʦ ʧʝʨʠʬʦʢʘʣʴʥʦʡ ʟʦʥʳ. 

 

ʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʡ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè 

ɻʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘʤʠ ʢʦʛʥʠʪʠʚʥʦʡ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʥʦ ʠ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè. 

ɻʝʥʦʤ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʦʙʰʠʨʥʳʝ ʥʝʡʨʦʩʝʪʠ ð ɻ ʪʦ ʦʩʥʦʚʥʦʡ ʬʫʥʜʘʤʝʥʪ ʤʦʟʛʘ, 

ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʘʨʪʘ ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʆʨʛʘʥʠʟʤ ʧʦʩʪʦʷʥʥʦ 

ʢʦʥʪʘʢʪʠʨʫʝʪ ʩʦ ʩʚʦʠʤ ʛʝʥʦʤʦʤ, ʠʩʧʦʣʴʟʫʷ ʥʝʡʨʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʟʛʘ. ɺ ʵʪʦʤ ʠ 

ʟʘʢʣʶʯʘʶʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʄʦʟʛ ʧʦʩʪʦʷʥʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ, 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʅʝʡʨʦʥʳ ð ɻʪʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ð ɻ ʪʦ ʦʩʥʦʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ ʠ ʤʳʰʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ 

ʥʝʡʨʦʩʝʪʝʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʩʪʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʨʘʟʣʠʯʥʳʝ 

ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. 

ɻʝʥʦʤ ð ʫʥʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʤʘ, ʚ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʝʥʘ ʦʛʨʦʤʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʩʪʨʦʝʥʠʠ ʦʨʛʘʥʠʟʤʘ, ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ, ʨʝʧʨʦʜʫʢʮʠʠ ʠ ʪ. ʜ. ɺ ʦʩʥʦʚʝ ʛʝʥʦʤʘ ʣʝʞʠʪ 

ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ð ʤʦʣʝʢʫʣʘ ɼʅʂ (ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ). 
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ɻʝʥ ʵʪʦ ʫʯʘʩʪʦʢ ʤʦʣʝʢʫʣʳ ɼʅʂ ʢʦʜʠʨʫʶʱʠʡ ʧʝʨʚʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣʳ ʙʝʣʢʘ, ʘ 

ʪʘʢʞʝ ʥʝʩʫʱʠʡ ʜʨʫʛʫʶ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. ɺʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ɼʅʂ ʷʚʣʷʝʪʩʷ ʝʝ ʥʫʢʣʝʦʪʠʜʥʳʡ ʩʦʩʪʘʚ. 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. IT-ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʚʳʰʘʶʪ 

ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʀʟʫʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʩʪʘʣʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʚ ʩʚʷʟʠ 

ʩ ʧʦʷʚʣʝʥʠʝʤ ʪʘʢʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ ʬʘʨʤʘʢʦʛʝʥʝʪʠʢʘ. ʌʘʨʤʘʢʦʛʝʥʝʪʠʢʘ ï ʦʙʣʘʩʪʴ 

ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. ʅʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʦʜʠʥʘʢʦʚʦʡ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ ʝʛʦ ʫʨʦʚʝʥʴ ʚ ʢʨʦʚʠ ʫ ʨʘʟʥʳʭ ʣʶʜʝʡ ʤʦʞʝʪ 

ʨʘʟʣʠʯʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ, ʧʨʠʯʝʤ ʵʪʠ ʨʘʟʣʠʯʠʷ ʠʤʝʶʪ ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʫʱʝʩʪʚʫʶʪ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ 

ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʎʅʉ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʫʩʪʦʡʯʠʚʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʨʦʛʨʝʩʩ ʚ ʠʟʫʯʝʥʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʯʝʣʦʚʝʢʘ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʠʥʪʝʟʘ ʧʩʠʭʦʛʝʥʝʪʠʢʠ ʠ 

ʥʝʡʨʦʬʘʨʤʘʢʦʛʝʥʝʪʠʢʠ. ʇʨʠʯʝʤ ʥʘʨʷʜʫ ʩ ʚʳʷʚʣʝʥʠʝʤ ʦʙʱʠʭ ʫʩʨʝʜʥʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʤʝʞʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. ɺ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʵʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʦʩʦʙʦʛʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʯʝʣʦʚʝʢʘ ð çʧʩʠʭʦʥʝʡʨʦʬʘʨʤʘʢʦʛʝʥʝʪʠʢʠè. ʋʩʪʘʥʦʚʣʝʥʠʝ ʦʙʱʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʝʞʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛʝʥʝʪʠʢʝ ʤʦʟʛʘ, 

ʧʦʩʢʦʣʴʢʫ ʚʝʜʝʪ ʢ ʨʘʩʢʨʳʪʠʶ ʛʣʫʙʠʥʥʳʭ ʦʧʦʩʨʝʜʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ (ʥʦʨʤʘʪʠʚʥʳʭ ʠ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʭ), ʥʘʠʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʷʤʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʝʡʩʪʚʠʷ ʛʝʥʦʚ.  

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʫʩʧʝʭʠ ʚ ʠʟʫʯʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ, 

ʚʣʠʷʶʱʝʛʦ ʥʘ ʤʦʟʛ, ʚʨʷʜ ʣʠ ʧʦʟʚʦʣʷʪ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʦʙʨʘʟʦʤ ʦʙʲʷʩʥʠʪʴ ʚʩʝ ʩʪʦʨʦʥʳ 

ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʜʝʪʝʨʤʠʥʘʥʪʳ ʧʦʚʝʜʝʥʠʷ ʠ ʧʩʠʭʠʢʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ 

ʥʘʙʦʨʫ ʙʠʦʭʠʤʠʯʝʩʢʠʭ çʢʣʶʯʝʡè.  

ɸʢʪʠʚʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ð ɻ ʪʦ ʙʠʦʬʠʟʠʢʘ ʛʝʥʦʤʘ, ʥʫʪʨʠʛʝʥʦʤʠʢʘ, 

ʥʫʪʨʠʛʝʥʝʪʠʢʘ, ʨʝʚʠʪʘʣʠʟʘʮʠʷ, ʮʠʨʢʘʜʠʘʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛ-ʢʠʰʝʯʥʠʢè 

ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ çʤʠʢʨʦʙʠʦʪʳè ʥʘ ʝʞʝʜʥʝʚʥʦʤ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʤ 

ʜʠʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ [9ï11]. ʉʦʚʨʝʤʝʥʥʘʷ 

ʥʫʪʨʠʛʝʥʝʪʠʢʘ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʣʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ 

ʥʫʪʨʠʮʠʦʣʦʛʠʠ. 

ɸʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʝʩʷʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ [4]. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʂʅ [6]. 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ 

ʪʘʢʪʠʢʘ ʣʝʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ [25, 26]. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʙʠʦʪʢʘʥʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʯʘʛʝ ʩ 

ʧʦʤʦʱʴʶ ʇʕʊ [19, 20]. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʘʚʪʦʨʩʢʠʡ ʤʝʪʦʜ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

[27]. ʇʦʚʳʰʝʥʠʝ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʤʦʟʛʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ 
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ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ. ʅʘʰʠ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣ ʫʣʫʯʰʝʥʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʦʟʛʘ ʠ ʤʦʛʫʪ ʜʘʪʴ 

ʣʶʜʷʤ ʙʝʩʧʨʝʮʝʜʝʥʪʥʫʶ ʥʘʜʝʞʜʫ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [5, 13]. 

ɻʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘʤʠ ʢʦʛʥʠʪʠʚʥʦʡ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʥʦ ʠ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʕʕɻ ʠ ʇʕʊ ʫʣʫʯʰʘʝʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠ ʣʝʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʕʕɻ/ʇʕʊ ʠ ʇʕʊ/ʬʄʈʊ ʠ ʛʠʙʨʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʇʕʊ/ʂʊ/ʄʈʊ ð ɻ ʪʦ ʩʦʯʝʪʘʶʱʘʷʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ. ʇʨʠ 

ʵʪʦʤ ʂʊ ʠ ʄʈʊ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʘʶʪ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʕʕɻ ʠ ʇʕʊ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ. 

ʂʦʤʙʠʥʘʮʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʣʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʯʝʤ ʂʊ, ʄʈʊ, ʇʕʊ ʠʣʠ ʕʕɻ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʥʘʨʷʜʫ ʩ ʛʠʙʨʠʜʥʳʤʠ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ çʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤè, IT-ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʚʳʰʘʶʪ 

ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [4]. 

 

ɼʠʘʛʥʦʩʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ 

ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ (ʂʌ) ð ɻ ʪʦ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ ʬʫʥʢʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʟʥʘʥʠʷ ʤʠʨʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʠʤ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

1. ɺʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ. 

2. ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ.  

3. ɿʘʧʦʤʠʥʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ.  

4. ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʩʪʨʦʝʥʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʡ. 

ʉ ʢʘʞʜʳʤ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʪʘʧʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥʘ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʂʌ: 

1. ɺʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ï ʛʥʦʟʠʩ.  

2. ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʠʩʧʦʣʥʠʪʝʣʴʥʳʝè ʬʫʥʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʧʨʦʠʟʚʦʣʴʥʦʝ ʚʥʠʤʘʥʠʝ, ʦʙʦʙʱʝʥʠʝ, ʚʳʷʚʣʝʥʠʝ ʩʭʦʜʩʪʚ ʠ ʨʘʟʣʠʯʠʡ, 

ʬʦʨʤʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʩʚʷʟʝʡ, ʚʳʥʝʩʝʥʠʝ 

ʫʤʦʟʘʢʣʶʯʝʥʠʡ.  

3. ɿʘʧʦʤʠʥʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ð ʧʘʤʷʪʴ.  

4. ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʩʪʨʦʝʥʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʡ ð 

çʵʢʩʧʨʝʩʩʠʚʥʳʝè ʬʫʥʢʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʨʝʯʴ ʠ ʥʘʚʳʢʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ð ʧʨʘʢʩʠʩ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʪʝʩʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʂʌ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʪʝʩʪ ð 

ʤʠʥʠ-ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʄʀʇʉ) (Mini-Mental State Examination ð 

MMSE). 

ʂʦʛʥʠʪʠʚʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ð ɻ ʪʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʡʢʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʪʝʩʪʦʚ: ʢʨʘʪʢʘʷ ʰʢʘʣʘ ʦʮʝʥʢʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ Mini-Mental State Examination (30-

ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ MMSE), ʪʝʩʪ çʈʠʩʦʚʘʥʠʷ ʯʘʩʦʚè, ʄʆʂɸ-ʪʝʩʪ (Montreal Cognitive 

Assessment). 
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ɼʠʘʛʥʦʩʪʠʢʘ ʂʅ ʠ ʫʧʨʘʚʣʝʥʠʝ ʂʌ ʠʛʨʘʝʪ ʚʘʞʥʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʠʙʨʠʜʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘʤʠ 

ʢʦʛʥʠʪʠʚʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ (çʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤè H. sapiens) ʥʝʦʙʭʦʜʠʤ 

ʚʦʟʨʘʩʪʥʦʡ ʠ ʛʝʨʠʘʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʨʠʘʪʨʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

(ʂɻʆ) [28]. 

ʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʛʝʨʠʘʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʮʝʥʢʫ 

ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ [28]: 

1. ʌʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʝʨʚ (ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ); 

2. ʉʪʨʫʢʪʫʨʫ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʠ; 

3. ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʦʣʠʧʨʘʛʤʘʟʠʠ; 

4. ʍʘʨʘʢʪʝʨ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʜʠʝʪʦʪʝʨʘʧʠʶ; 

5. ʅʘʣʠʯʠʝ ʂʅ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ; 

6. ʉʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʩʦʮʠʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ (ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʝ); 

7. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ. 

ʅʘʤʠ [4] ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʜʝʩʷʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ: 

I. ʊʚʦʨʯʝʩʢʘʷ ʣʠʯʥʦʩʪʴ, ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʘʷ ʠ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.  

II.  ɿʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʛʠʛʠʝʥʘ ʤʦʟʛʘ ʠ ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʤʦʟʛʘ.  

III.  ʍʦʨʦʰʘʷ ʵʢʦʣʦʛʠʷ, ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʯʠʩʪʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʧʦ ʪʨʝʙʦʚʘʥʠʶ). 

IV.  ʂʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʨʠʨʦʜʦʡ, ʨʘʩʪʠʪʝʣʴʥʳʤ ʠ ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ.  

V. ʅʫʪʨʠʛʝʥʦʤʠʢʘ ʠ ʥʫʪʨʠʛʝʥʝʪʠʢʘ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ.  

VI.  ʋʧʨʘʚʣʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʤʠ ʨʠʪʤʘʤʠ, ʨʝʛʠʦʥʘʣʴʥʦʝ ʠ ʩʝʟʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

VII.  ʉʦʚʨʝʤʝʥʥʳʝ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʝʨʦʧʨʦʪʝʢʪʦʨʳ.  

VIII.  ʋʧʨʘʚʣʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʝʝ ʧʦʚʳʰʝʥʠʝ. 

IX.  ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ ʠ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʦʪʦʥʠʠ. 

X. ɻʘʨʤʦʥʠʯʥʘʷ ʩʝʤʴʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʩʝʤʝʡʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ.  

 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʪʘʢʪʠʢʘ ʣʝʯʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ [25, 26]: 

ïʢʣʘʩʩʠʯʝʩʢʠʡ ʧʩʠʭʦʘʥʘʣʠʟ,  

ïʩʦʚʨʝʤʝʥʥʫʶ ʧʩʠʭʦʘʥʘʣʠʪʠʯʝʩʢʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ, 

ïʩʠʤʚʦʣʜʨʘʤʫ,  

ïʢʦʛʥʠʪʠʚʥʦ-ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ, 

ïʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʪʝʭʥʠʢʠ, 

ïʪʨʝʥʠʥʛʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ, 

ïçɸʥʪʠʩʪʨʝʩʩ-ʪʨʝʥʠʥʛè,  

ïʪʨʝʥʠʥʛ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ, 

ïʪʨʝʥʠʥʛ ʧʨʝʦʜʦʣʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, 

ïʪʨʝʥʠʥʛ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʦʜʠʪʝʣʝʡ ʩ ʜʝʪʴʤʠ, 
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ïʪʨʝʥʠʥʛ çʗʟʳʢʠ ʣʶʙʚʠè, 

ïʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʘʮʠʝʥʪʘʤʠ. 

ɺ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʣʝʞʠʪ ʢʦʥʮʝʧʮʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ. ɺ ʧʦʞʠʣʦʤ ʠ 

ʩʪʘʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ʯʝʣʦʚʝʢʘ ʢʦʣʠʯʝʩʪʚʦ ʚʥʦʚʴ ʦʙʨʘʟʫʶʱʠʭʩʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʦʮʝʩʩ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʠʥʘʧʩʦʚ. ʉʢʦʨʦʩʪʴ ʵʪʦʡ 

ʨʘʩʩʪʳʢʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤ, ʥʦ ʝʛʦ ʤʦʞʥʦ ʟʘʤʝʜʣʠʪʴ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʯʝʣʦʚʝʢʘ ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ, ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʝʜʠʥʠʮ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: 

ïʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ çʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʨʘʩʪʦʤè, 

ïçʂʣʠʥʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʨʘʩʪʦʤè, 

ïʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ çʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘè, 

ïʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʮʝʥʪʨ çʇʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠè, 

ïʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ çɿʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ: ʩʦʚʨʝʤʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʜʫʢʪʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳè. 

ʂʨʦʤʝ ʪʦʛʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʮʠʢʣʘʤʠ çʉʦʥ-ʙʦʜʨʩʪʚʦʚʘʥʠʝè ʠ 

çʊʨʫʜ-ʦʪʜʳʭ (work-rest cycles)è. 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʙʠʦʬʠʟʠʢʘ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʭʨʦʥʦʤʝʜʠʮʠʥʘ ð ɻ ʪʦ ʥʘʫʢʠ, ʠʟʫʯʘʶʱʠʝ 

ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ, ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʤʘʨʢʝʨʦʚ, ʬʘʢʪʦʨʦʚ) ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʨʢʘʜʠʘʥʥʦʡ ʙʠʦʬʠʟʠʢʝ ʨʘʟʣʠʯʘʶʪ ʵʥʜʦʛʝʥʥʳʝ ʠ ʵʢʟʦʛʝʥʥʳʝ 

ʜʝʩʠʥʭʨʦʥʦʟʳ, ʢʦʪʦʨʳʝ ʧʦ ʵʪʠʦʣʦʛʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

1) ʬʦʪʦʜʝʩʠʥʭʨʦʥʦʟʳ (ʩʚʝʪʦʚʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʝʟʦʥʥʘʷ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʩʚʝʪʦʚʘʷ 

ʜʝʧʨʠʚʘʮʠʷ);  

2) ʙʘʨʦʜʝʩʠʥʭʨʦʥʦʟʳ (ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ);  

3) ʪʝʨʤʦʜʝʩʠʥʭʨʦʥʦʟʳ (ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ);  

4) ʜʝʩʠʥʭʨʦʥʦʟʳ ʧʝʨʝʤʝʱʝʥʠʷ (ʧʝʨʝʝʟʜʳ, ʧʝʨʝʣʝʪʳ, ʚʘʭʪʦʚʘʷ ʨʘʙʦʪʘ);  

5) ʛʝʣʠʦʜʝʩʠʥʭʨʦʥʦʟʳ (ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʦʣʥʮʘ);  

6) ʩʦʮʠʘʣʴʥʳʝ ʜʝʩʠʥʭʨʦʥʦʟʳ; 

7) ʤʝʜʠʮʠʥʩʢʠʝ ʜʝʩʠʥʭʨʦʥʦʟʳ (ʧʨʠʤʝʥʝʥʠʝ ʘʢʪʠʚʘʪʦʨʦʚ ʪʝʣʦʤʝʨʘʟʳ, ʷʪʨʦʛʝʥʥʦʛʦ 

ʤʝʣʘʪʦʥʠʥʘ, ʛʝʨʦʧʨʦʪʝʢʪʦʨʦʚ ʠ ʜʨ.). 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘ-ʩʨʝʜʘè ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʜʝʩʠʥʭʨʦʥʦʟʦʚ ʩʣʝʜʫʶʱʠʝ: 

1. ɹʠʦʪʨʦʧʥʳʝ ʬʘʢʪʦʨʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ:  

ʘ) ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʘʣʢʦʛʦʣʴ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʚʦʟʜʝʡʩʪʚʠʷ;  

ʙ) ʩʦʮʠʘʣʴʥʳʝ ʩʪʨʝʩʩʳ; 

ʚ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʝʩʩʳ;  

ʛ) ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè. 

2. ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʨʠʪʤʘ ʩʦʥ-ʙʦʜʨʩʪʚʦʚʘʥʠʝ. 

3. ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ ʩʫʪʦʯʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʪʝʨʝʦʪʠʧʦʤ ʦʨʛʘʥʠʟʤʘ ʠ 

ʜʠʩʢʨʝʪʥʳʤ ʚʨʝʤʝʥʝʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʪʨʘʥʩʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʧʝʨʝʣʝʪʘʭ. 

4. ʆʨʙʠʪʘʣʴʥʳʝ ʠ ʤʝʞʧʣʘʥʝʪʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʧʦʣʝʪʳ. 
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5. ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʩʠʥʭʨʦʥʦʟʦʚ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʩʪʨʦʡʢʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʪʘ ʧʝʨʝʩʪʨʦʡʢʘ ʥʝ 

ʜʦʣʞʥʘ ʠʩʢʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʚʦʟʙʫʞʜʝʥʠʷ, ʦʙʫʯʝʥʠʷ ʠ ʪ. ʜ.), ʪ. ʝ. 

ʥʝ ʜʦʣʞʥʘ ʟʘʪʨʘʛʠʚʘʪʴ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ 

ʚʪʦʨʠʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʄʦʟʛ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʢ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʠ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ çʧʝʨʝʛʨʫʟʢʠè. ɻʠʧʝʨʩʝʪʴ 

ʢʦʛʥʠʪʦʤʘ ʧʦʩʪʦʷʥʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʠ ʨʘʙʦʪʘʝʪ ʩʦ ʚʩʝʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʠʯʠʥʥʳʭ ʩʚʷʟʝʡ 

ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɺ XXI ʚʝʢʝ ʢʣʠʥʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʘʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʃʠʢʚʦʨʦʣʦʛʠʯʝʩʢʠʝ ʙʠʦʤʘʨʢʝʨʳ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʂʅ ʠ ʧʦʟʚʦʣʷʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʬʦʨʤʳ ʂʅ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ 

ʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʪʘʢʪʠʢʘ ʣʝʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʋʩʧʝʭʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʟʚʦʣʷʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʂʅ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʘʣʛʦʨʠʪʤʘʤʠ ʢʦʛʥʠʪʠʚʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ 

(çʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤè). ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʕʕɻ/ʇʕʊ ʠ ʇʕʊ/ʬʄʈʊ ʠ ʛʠʙʨʠʜʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʇʕʊ/ʂʊ/ʄʈʊ ð ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ. ɻʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘʤʠ 

ʢʦʛʥʠʪʠʚʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʕʕɻ ʠ ʇʕʊ ʫʣʫʯʰʘʝʪ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠ ʣʝʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 

 

ʄʦʟʛ: çʩʪʨʫʢʪʫʨʘè ʠ çʬʫʥʢʮʠʷè ʚ ʧʝʨʚʳʝ 20 ʣʝʪ ʞʠʟʥʠ 

ʃʶʜʠ ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʧʩʠʭʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 

ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ, ʘ ʨʘʟʣʠʯʥʳʝ ʧʝʨʮʝʧʪʠʚʥʳʝ, ʢʦʛʥʠʪʠʚʥʳʝ ʠ ʤʦʪʦʨʥʳʝ ʬʫʥʢʮʠʠ ʩʦʟʨʝʚʘʶʪ ʚ 

ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 20 ʣʝʪ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ [29]. ɼʣʷ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʨʘʟʚʠʪʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʛʦ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ; ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʠʟʫʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʘʩ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ. ʇʦʩʣʝʜʥʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʥʝʠʥʚʘʟʠʚʥʳʭ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʪʦʤʫ ʧʦʥʠʤʘʥʠʶ. ɿʜʝʩʴ ʦʯʝʥʴ ʚʘʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʤʦʟʛʘ ʩ ʧʦʟʠʮʠʡ 

çʩʪʨʫʢʪʫʨʳè ʠ çʬʫʥʢʮʠʠè, ʧʦʩʢʦʣʴʢʫ ʠ ʩʪʨʫʢʪʫʨʘ, ʠ ʬʫʥʢʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʩʦʟʨʝʚʘʶʪ 

ʤʝʜʣʝʥʥʦ. ɺ ʵʪʦʤ ʦʙʟʦʨʝ ʤʳ ʩʥʘʯʘʣʘ ʦʙʩʫʜʠʤ ʧʨʦʮʝʩʩ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ, ʪ. ʝ. ʂʘʢ 

ʩʪʨʫʢʪʫʨʘ ʤʦʟʛʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ, ʠʟʤʝʥʷʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. ɺʦ-ʚʪʦʨʳʭ, ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʥʝʢʦʪʦʨʳʝ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʦʚʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʤʦʟʛʘ, ʦʩʦʙʝʥʥʦ ʩ ʚʠʟʫʘʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʣʠʮ ʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʢʦʛʥʠʪʠʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʅʘʢʦʥʝʮ, ʤʳ ʩʫʤʤʠʨʫʝʤ, ʢʘʢ ʥʘʫʢʘ 

ʦ ʤʦʟʛʝ ʤʦʞʝʪ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʨʘʟʚʠʪʠʷ, ʠ ʦʙʩʫʞʜʘʝʤ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʜʦʣʞʥʘ ʨʝʰʠʪʴ ʚ ʙʫʜʫʱʝʤ [29]. 
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ʄʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

ʧʝʨʚʘʷ-ʵʪʦ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʛʨʫʧʧ ʤʦʟʛʘ, ʪʘʢʠʝ ʢʘʢ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʕʕɻ) ʠ ʤʘʛʥʠʪʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʄʕɻ), ʘ ʚʪʦʨʘʷ-ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʢʨʦʚʦʪʦʢʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʤʦʟʛʘ, ʪʘʢʠʝ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʌʄʈʊ), ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʙʣʠʞʥʝʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

(ʅʀʈʉ) ʠ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʇʕʊ). ʇʦʩʢʦʣʴʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ 

ʤʝʪʦʜʦʚ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʘ ʠʣʠ ʩʦʜʝʨʞʘʥʠʷ ʠʟʤʝʨʝʥʠʷ 

ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʝʪʦʜʠʢʫ [29]. 

ʕʕɻ ð ɻ ʪʦ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʜʦʚ, 

ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ʢʦʞʝ ʛʦʣʦʚʳ. ʈʝʘʢʮʠʷ ʤʦʟʛʘ ʥʘ ʦʙʲʝʢʪ ʠʣʠ ʩʪʠʤʫʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ 

ʫʩʨʝʜʥʝʥʠʷ ʤʠʤʦʣʝʪʥʦ ʚʦʟʥʠʢʘʶʱʠʭ ʤʦʟʛʦʚʳʭ ʧʦʪʝʥʮʠʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʩʦʙʳʪʠʝʤ; ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʩʦʙʳʪʠʷʤʠ (ERP). ʇʦʩʢʦʣʴʢʫ ʕʕɻ 

ʤʦʞʝʪ ʠʟʤʝʨʷʪʴ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ ʩ ʚʳʩʦʢʦʡ ʚʨʝʤʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ (ʚʳʩʦʢʦʝ ʚʨʝʤʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ), ʦʥʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʬʠʢʩʘʮʠʠ ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʝʛʦ ʥʝʜʦʩʪʘʪʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʥʝ ʤʦʞʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʝʩʪʦ 

ʘʢʪʠʚʥʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ (ʥʠʟʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ). ʕʪʦʪ ʤʝʪʦʜ ʪʘʢʞʝ 

ʠʤʝʝʪ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʩʣʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʛʣʫʙʦʢʦʡ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʄʕɻ, ʝʱʝ ʦʜʠʥ ʤʝʪʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʞʝʪ 

ʙʦʣʝʝ ʪʦʯʥʦ ʠʟʤʝʨʷʪʴ ʠʟʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʦ ʚʣʠʷʥʠʶ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟ-ʟʘ ʯʝʨʝʧʘ ʠʣʠ ʩʢʘʣʴʧʘ; ʧʦʵʪʦʤʫ ʄʕɻ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʯʝʤ ʕʕɻ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʕʕɻ, ʄʕɻ 

ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ ʚ ʪʦʤ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪ ʙʦʣʴʰʝ ʠ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥ ʚʦʟʜʝʡʩʪʚʠʶ ʰʫʤʘ, 

ʚʳʟʚʘʥʥʦʛʦ ʜʚʠʞʝʥʠʝʤ ʪʝʣʘ ʫʯʘʩʪʥʠʢʘ. 

ʅʘʠʙʦʣʝʝ ʧʨʠʤʝʯʘʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʄʈʊ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʟʛʘ (ʩʪʨʫʢʪʫʨʥʘʷ ʄʈʊ, ʜʠʬʬʫʟʠʦʥʥʘʷ ʄʈʊ), 

ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʳ ʧʨʠ ʕʕɻ ʠʣʠ ʄʕɻ. ʉʪʨʫʢʪʫʨʥʘʷ ʄʈʊ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʬʦʨʤʳ, ʨʘʟʤʝʨʘ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʩʝʨʦʛʦ ʠ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʤʦʟʛʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʜʠʬʬʫʟʠʦʥʥʘʷ ʪʝʥʟʦʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ (DTI) ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʚʦʣʦʢʦʥ (ʦʨʠʝʥʪʘʮʠʠ ʠ ʨʘʟʤʝʨʘ ʚʦʣʦʢʦʥ) ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʟʨʝʣʦʩʪʴ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʚʢʣʶʯʘʷ ʩʪʝʧʝʥʴ ʤʠʝʣʠʥʠʟʘʮʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʤʦʟʛʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʟʛʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʄʈʊ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ ʌʄʈʊ, ʤʦʞʝʪ 

ʠʟʤʝʨʷʪʴ ʟʘʚʠʩʠʤʳʡ ʦʪ ʫʨʦʚʥʷ ʦʢʩʠʛʝʥʘʮʠʠ ʢʨʦʚʠ, ʢʦʪʦʨʳʡ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʣʦʢʘʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʦʣʷ (ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ). ʕʪʘ ʪʝʭʥʠʢʘ ʫʩʪʫʧʘʝʪ ʕʕɻ ʠʣʠ 

ʄʕɻ ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ, ʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ, ʩ 

ʪʦʯʥʦʩʪʴʶ ʧʦʨʷʜʢʘ ʤʠʣʣʠʤʝʪʨʘ, ʠ ʤʦʞʥʦ ʦʯʝʥʴ ʪʦʯʥʦ ʠʟʤʝʨʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ 

ʢʦʨʪʠʢʘʣʴʥʳʭ ʠ ʧʦʜʢʦʨʢʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʤʦʟʛʘ. ʆʜʥʘʢʦ ʦʥ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʪʦ, ʯʪʦ ʫʯʘʩʪʥʠʢ ʜʦʣʞʝʥ ʣʝʞʘʪʴ ʚ ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʦʛʨʘʥʠʯʝʥ 

ʚ ʜʚʠʞʝʥʠʠ ʪʝʣʘ. ʕʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʪʨʫʜʥʷʶʪ ʧʨʦʚʝʜʝʥʠʝ ʌʄʈʊ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʜʝʪʝʡ. 

ʏʪʦʙʳ ʦʙʦʡʪʠ ʵʪʫ ʪʨʫʜʥʦʩʪʴ, ʄʈʊ ʩʢʘʥʠʨʦʚʘʥʠʝ ʫ ʤʣʘʜʝʥʮʝʚ ʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʦ ʚʨʝʤʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʥʘ. 

ʄʦʟʛ ʧʨʝʪʝʨʧʝʚʘʝʪ ʢʘʢ ʩʪʨʫʢʪʫʨʥʦ, ʪʘʢ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 20 ʣʝʪ 

ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ. ɺ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʜʝʪʝʡ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ ʯʘʩʪʦ 

ʠʟʤʝʨʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʫʞʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ 
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ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʤʦʟʛʘ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʤʝʥʝʥʠʷʤ ʥʘ 

ʧʦʚʝʜʝʥʯʝʩʢʦʤ ʫʨʦʚʥʝ. ɼʘʞʝ ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʭʦʜʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ, 

ʧʦʨʦʞʜʘʶʱʠʝ ʵʪʦ ʧʦʚʝʜʝʥʠʝ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʙʟʦʨ ʧʨʝʜʳʜʫʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʤ, 

ʢʘʢ ʜʝʪʠ ʠʩʧʦʣʴʟʫʶʪ ʤʦʟʛ, ʠ ʪʝʤ, ʢʘʢ ʚʟʨʦʩʣʳʝ ʠʩʧʦʣʴʟʫʶʪ ʤʦʟʛ, ʭʦʪʷ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʦʤ 

ʫʨʦʚʥʝ ʥʠʢʘʢʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʅʦʨʤʘʣʴʥʳʝ ʧʝʨʮʝʧʪʠʚʥʳʝ, 

ʢʦʛʥʠʪʠʚʥʳʝ ʠ ʜʚʠʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʚ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʠ ʚʦʢʨʫʛ ʥʝʛʦ, ʥʦ 

ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʵʪʠʭ ʬʫʥʢʮʠʡ ʝʱʝ ʥʝ ʩʦʟʨʝʣʠ ʚ ʤʦʟʛʝ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʩʪʠʥʥʳʡ ʩʤʳʩʣ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʥʷʪ ʪʦʣʴʢʦ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʤʦʟʛʘ ʜʝʪʝʡ ʩʪʨʫʢʪʫʨʥʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʠ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ. 

ɹʦʣʝʝ ʪʦʛʦ, ʢʦʛʥʠʪʠʚʥʘʷ ʥʝʡʨʦʙʠʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ð ɻ ʪʦ ʥʝʯʪʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʧʦʥʠʤʘʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘʠʙʦʣʝʝ ʧʨʠʤʝʯʘʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʧʣʘʩʪʠʯʥʦʩʪʴ; ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʦ ʤʦʟʛʝ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʘʞʝ ʧʦʚʨʝʞʜʝʥʥʳʡ ʤʦʟʛ 

ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʜʦʣʞʝʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ ʙʣʘʛʦʜʘʨʷ ʧʣʘʩʪʠʯʥʦʩʪʠ. 

ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʡʨʦʥʥʳʝ ʮʝʧʠ ʥʘ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ ʠ ʢʘʢ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʝʟʢʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʬʫʥʢʮʠʠ, ʜʦʣʞʥʦ ʧʨʦʣʠʪʴ ʩʚʝʪ ʥʘ ʩʪʨʘʪʝʛʠʶ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʫʝʪ ʤʦʟʛ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʦʩʣʝ ʪʨʘʚʤʳ. ʅʘʢʦʥʝʮ, ʧʨʘʚʠʣʴʥʦ ʧʦʥʷʪʴ ʤʦʟʛ-ʟʥʘʯʠʪ ʧʨʘʚʠʣʴʥʦ 

ʧʦʥʷʪʴ ʯʝʣʦʚʝʢʘ. ʈʘʟʚʠʚʘʶʱʘʷʩʷ ʢʦʛʥʠʪʠʚʥʘʷ ʥʝʡʨʦʙʠʦʣʦʛʠʷ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʶ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʫʱʝʩʪʚ. 

 

ʉʚʷʟʳʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʚ ʤʘʢʨʦʤʘʩʰʪʘʙʥʳʭ ʤʦʟʛʦʚʳʭ ʩʝʪʷʭ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [30], ʫʩʪʘʥʦʚʣʝʥʦ: 

ʇʦʷʚʣʝʥʠʝ ʩʝʪʝʚʦʡ ʥʝʡʨʦʙʠʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ 

ʩʚʷʟʴ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʩʧʝʢʪʨʦʤ ʢʦʨʪʠʢʘʣʴʥʳʭ 

ʬʫʥʢʮʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʢʦʨʨʝʣʠʨʫʶʪ, 

ʥʦ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʬʫʥʢʮʠʷ ʦʪʨʘʞʘʝʪ ʩʣʦʞʥʳʝ 

ʤʫʣʴʪʠʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʩʝʪʷʭ. 

ʌʫʥʢʮʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʩʪʨʫʢʪʫʨʳ, ʥʦ ʜʦʣʞʥʘ ʙʳʪʴ 

ʚʳʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ, 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʝʨʝʚʦʜʘ ʩʪʨʫʢʪʫʨʳ ʤʦʟʛʘ ʚ 

ʝʛʦ ʬʫʥʢʮʠʠ.  

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʷʚʣʷʝʪʩʷ ʛʝʪʝʨʦʛʝʥʥʦʡ ʧʦ ʨʝʛʠʦʥʘʤ ʠ ʩʣʝʜʫʝʪ 

ʤʦʣʝʢʫʣʷʨʥʳʤ, ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʠʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʝʨʘʨʭʠʷʤ. ʉʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ ʤʥʦʛʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤ [30]. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʝʪʝʚʦʡ ʥʝʡʨʦʙʠʦʣʦʛʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ ʚ ʤʦʟʛʝ. 

ɿʜʝʩʴ ʤʳ ʦʙʦʙʱʘʝʤ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʥʘʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʠ ʚ 

ʤʘʢʨʦʤʘʩʰʪʘʙʥʳʭ ʤʦʟʛʦʚʳʭ ʩʝʪʷʭ, ʠ ʦʙʩʫʞʜʘʝʤ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʦʮʝʥʢʠ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʥʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʝʦʙʭʦʜʠʤʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʜʣʷ ʧʦʣʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʬʫʥʢʮʠʠ. ʉʪʨʫʢʪʫʨʥʳʝ ʩʝʪʝʚʳʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʦʛʘʱʝʥʥʳʝ ʣʦʢʘʣʴʥʳʤʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʠ ʢʣʝʪʦʯʥʳʤʠ ʤʝʪʘʜʘʥʥʳʤʠ, ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʣʝʝ ʪʦʥʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʬʫʥʢʮʠʡ ʠ ʩʚʦʡʩʪʚ, ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʫʥʢʮʠʠ. 
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ʂʦʥʬʦʨʤʘʮʠʷ ʙʝʣʢʘ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʝʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ʉʚʦʨʘʯʠʚʘʥʠʝ ʙʝʣʢʘ ʚ ʪʨʝʭʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʧʦʟʚʦʣʷʷ ʙʝʣʢʫ ʭʠʤʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʜʨʫʛʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʠ ʥʘʜʝʣʷʷ ʝʛʦ ʬʫʥʢʮʠʷʤʠ. ʀ ʥʘʦʙʦʨʦʪ, ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʘ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʬʫʥʢʮʠʠ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʙʝʣʦʢ, ʢʘʢ ʛʦʚʦʨʷʪ, ʜʝʥʘʪʫʨʠʨʦʚʘʥ, ʯʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʠʟʤʝʥʠʣʦ ʝʛʦ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ [30]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʦʪʭʦʜʷʪ ʦʪ ʧʨʷʤʳʭ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʬʫʥʢʮʠʝʡ, ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʫʷ ʬʫʥʢʮʠʶ ʢʘʢ ʚʦʟʥʠʢʘʶʱʫʶ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʧʦʧʫʣʷʮʠʡ ʥʝʡʨʦʥʦʚ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʩʠʣʴʥʳʝ 

ʩʪʦʨʦʥʳ, ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʦʙʱʠʝ ʯʝʨʪʳ [30]. ʉʣʝʜʫʶʱʠʝ h ʘʛʠ ʚ ʧʦʥʠʤʘʥʠʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʫʶ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʫʪʝʤ ʦʙʦʛʘʱʝʥʠʷ ʩʝʪʝʚʳʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʤʠʢʨʦʤʘʩʰʪʘʙʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ, 

ʚʢʣʶʯʘʷ ʪʨʘʥʩʢʨʠʧʪʦʤʥʫʶ, ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʫʶ ʠ ʥʝʡʨʦʤʦʜʫʣʷʪʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ 

ʟʘʢʣʶʯʝʥʠʝ ʤʳ ʚʳʜʝʣʠʤ ʥʦʚʳʝ ʪʝʦʨʠʠ ʦ ʪʦʤ, ʯʪʦ ʤʘʢʨʦʤʘʩʰʪʘʙʥʳʝ ʩʪʨʫʢʪʫʨʥʦï

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʦʜʥʦʨʦʜʥʳʤʠ ʚ ʤʦʟʛʝ, ʘ ʠʟʤʝʥʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ ʠʝʨʘʨʭʠʷʤʠ. 

ʈʘʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʣʠ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʝʩʘʤʠ ʩʚʷʟʝʡ. ʉʪʨʫʢʪʫʨʥʳʝ ʚʝʩʘ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʚʝʩʘʤʠ, ʠ ʫʟʣʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤʠ ʜʣʷ ʩʪʨʫʢʪʫʨʥʳʭ ʩʝʪʝʡ, ʪʘʢʞʝ ʠʤʝʶʪ 

ʪʝʥʜʝʥʮʠʶ ʙʳʪʴ ʮʝʥʪʨʘʣʴʥʳʤʠ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʝʪʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʫʢʪʫʨʥʦ ʩʚʷʟʘʥʥʳʝ 

ʧʘʨʳ ʥʝʡʨʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʴʰʠʡ FC, ʯʝʤ ʩʪʨʫʢʪʫʨʥʦ ʥʝʩʚʷʟʘʥʥʳʝ ʧʘʨʳ 

[30]. ɺ ʙʦʣʝʝ ʛʣʦʙʘʣʴʥʦʤ ʧʣʘʥʝ ʤʥʦʛʠʝ ʚʥʫʪʨʝʥʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʝʪʠ, ʦʩʦʙʝʥʥʦ 

ʟʨʠʪʝʣʴʥʳʝ ʠ ʩʦʤʘʪʦʤʦʪʦʨʥʳʝ ʩʝʪʠ, ʦʛʨʘʥʠʯʝʥʳ ʧʘʪʪʝʨʥʘʤʠ ʧʣʦʪʥʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ 

ʩʚʷʟʥʦʩʪʠ [30ï34]. ʍʦʪʷ SC ʠ FC ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʶʪ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʥʳʤ. ɼʘʞʝ ʩʘʤʳʝ ʣʫʯʰʠʝ ʦʮʝʥʢʠ ʩʪʘʚʷʪ ʢʦʨʨʝʣʷʮʠʶ ʥʘ R2 å 0,5 [30], ʯʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʠʩʧʝʨʩʠʷ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʦʣʦʚʠʥʘ) ʚ ʚʝʩʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ 

ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʩʪʳʤ ʩʦʦʪʚʝʪʩʪʚʠʝʤ 1:1 ʩʦ ʩʪʨʫʢʪʫʨʦʡ. ʈʘʩʭʦʞʜʝʥʠʝ ʨʘʩʰʠʨʷʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʩʪʨʫʢʪʫʨʥʦ ʥʝ ʩʚʷʟʘʥʳ (ʈʠʩʫʥʦʢ 7). 

ʆʩʦʙʝʥʥʦ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡ ʛʦʤʦʪʦʧʠʯʝʩʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʜʚʫʭ ʧʦʣʫʰʘʨʠʷʭ [30]. 

 

ʄʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ 

ʂʘʢ ʤʳ ʫʞʝ ʚʠʜʝʣʠ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʪʨʠʚʠʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ SC ʠ FC, ʥʦ ʦʥʠ ʥʝ 

ʠʜʝʘʣʴʥʦ ʩʦʚʧʘʜʘʶʪ. ʇʦʷʚʠʣʩʷ ʮʝʣʳʡ ʨʷʜ ʤʦʜʝʣʝʡ, ʚʦʧʣʦʱʘʶʱʠʭ ʵʪʫ ʩʚʷʟʴ, ʚʢʣʶʯʘʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ [35, 36], ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ [36ï39] ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

[40ï43]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʦʙʱʘʷ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʢʦʣʣʝʢʪʠʚʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʤʝʞʜʫ 

ʥʝʡʨʦʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʩʠʣʴʥʦʡ ʣʦʢʘʣʴʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʘʜʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ. ʈʘʩʩʤʦʪʨʝʥʘ ʢʘʞʜʘʷ ʠʟ ʵʪʠʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, ʩʦʩʨʝʜʦʪʦʯʠʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ 

ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʡ ʧʦʣʝʟʥʦʩʪʠ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝïʥʘ ʪʦʤ, ʯʪʦ ʦʥʠ ʛʦʚʦʨʷʪ ʥʘʤ ʦ ʧʨʠʨʦʜʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʤʦʟʛʝ.  

ɺʦʟʤʦʞʥʦ, ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʩʚʷʟʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʶ ð ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ. 

ʆʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʨʝʛʨʝʩʩʠʠ ʧʦʥʠʞʝʥʥʦʛʦ ʨʘʥʛʘ, ʚʢʣʶʯʘʷ 
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ʢʘʥʦʥʠʯʝʩʢʫʶ ʢʦʨʨʝʣʷʮʠʶ [44] ʠ ʯʘʩʪʠʯʥʳʝ ʥʘʠʤʝʥʴʰʠʝ ʢʚʘʜʨʘʪʳ [45]. ɺ ʵʪʠʭ ʤʦʜʝʣʷʭ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʜʘʥʥʳʭ, ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʚʟʚʝʰʝʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʥʳ ʤʝʞʜʫ ʠʥʜʠʚʠʜʘʤʠ (8) [46, 47]. ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ 

ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʚʦʧʣʦʱʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʣʠ ʧʦʜʩʝʪʴ ʤʦʞʝʪ ʧʦʨʦʞʜʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʧʘʪʪʝʨʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ [35]. 

 

 
ʈʠʩʫʥʦʢ 7. ʅʝʩʦʚʝʨʰʝʥʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʉʪʨʫʢʪʫʨʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʥʦʩʪʴʶ 

[30] 

 

ʈʘʟʚʠʚʘʷ ʵʪʫ ʠʜʝʶ ʜʘʣʴʰʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ ʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʩʝʪʝʡ. ʅʘʧʨʠʤʝʨ, ʥʝʜʘʚʥʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʦ ʚʘʨʠʘʥʪ ʘʣʛʦʨʠʪʤʘ word2vec ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʠʟʢʦʨʘʟʤʝʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʣʦʞʝʥʠʷ ʢʦʥʥʝʢʪʦʤʘ ʠ ʠʩʧʦʣʴʟʦʚʘʣʦ ʝʛʦ ʜʣʷ ʦʙʫʯʝʥʠʷ ʛʣʫʙʦʢʦʡ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʢʨʘʝʚʦʛʦ FC [48]. ɺ ʮʝʣʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʝʜʣʘʛʘʶʪ 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʘʥʥʳʭ ʩʧʦʩʦʙ ʘʩʩʦʮʠʠʨʦʚʘʥʠʷ ʢʦʤʙʠʥʘʮʠʡ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʚʷʟʝʡ, ʥʝ ʧʨʝʜʧʦʣʘʛʘʷ ʦʩʦʙʦʛʦ ʩʧʦʩʦʙʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʥʝʡʨʦʥʦʚ. 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʝʪʝʚʦʡ ʥʘʫʢʝ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʠʥʞʝʥʝʨʠʠ ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʫʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʢ ʩʫʧʝʨʧʦʟʠʮʠʶ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʩʦʙʳʪʠʡ ʥʘ ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʝʪʠ (ʈʠʩʫʥʦʢ 8) 

[30, 47, 49]. ʕʢʩʧʣʠʮʠʪʥʦ ʬʦʨʤʫʣʠʨʫʷ ʤʦʜʝʣʴ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʵʪʠ ʤʦʜʝʣʠ 

ʦʪʢʨʳʚʘʶʪ ʜʚʘ ʚʘʞʥʳʭ ʚʦʧʨʦʩʘ, ʘ ʠʤʝʥʥʦ: ʥʘʩʢʦʣʴʢʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʝʘʣʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʠ 

ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʪʨʠʙʫʪʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʝʪʠ? 

ʕʪʠ çʥʝʡʨʦʤʦʨʬʥʳʝè ʠʣʠ çʙʠʦʤʠʤʝʪʠʯʝʩʢʠʝè ʩʝʪʠ, ʥʘʜʝʣʝʥʥʳʝ ʨʝʘʣʠʩʪʠʯʥʳʤʠ 

ʧʘʪʪʝʨʥʘʤʠ ʩʚʷʟʠ ʠ ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʦʡ, ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʦ 

ʚʨʝʤʝʥʠ ʩʠʛʥʘʣʳ ʠ ʦʙʫʯʘʪʴʩʷ ʮʝʣʦʤʫ ʨʷʜʫ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʥʘʚʠʛʘʮʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ 

ʩʚʷʟʴ ʤʝʞʜʫ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʚʷʟʥʦʩʪʴʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʨʝʧʝʨʪʫʘʨʦʤ. 

ʅʦʚʳʝ ʤʦʜʝʣʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʯʝʨʝʟ 

ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʜʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʦʪʢʨʳʚʘʷ 
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ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ, ʠ ʫʪʦʯʥʠʪʴ ʢʘʢ 

ʨʘʙʦʪʘʶʪ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʤʦʟʛʘ. ʉʪʨʫʢʪʫʨʥʳʝ ʩʝʪʝʚʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʦʛʘʱʝʥʥʳʝ 

ʢʣʝʪʦʯʥʳʤʠ ʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʝʪʘʜʘʥʥʳʤʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʣʝʝ ʪʦʥʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ 

ʬʫʥʢʮʠʡ ʠ ʩʚʦʡʩʪʚ, ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʫʪʦʥʯʝʥʥʦʛʦ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ. ɺ ʮʝʣʦʤ ʩʣʠʷʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʦʪʢʨʳʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʪʢʨʳʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʚʦʜʷʪ ʩʪʨʫʢʪʫʨʫ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ [30]. 

 

 
ʈʠʩʫʥʦʢ 8. ʄʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ [30, 47, 49] 

 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʝʡʨʦʧʣʘʪʬʦʨʤʝ ï 2035 

ɼʦʨʦʞʥʘʷ ʢʘʨʪʘ çʅʝʡʨʦʥʝʪè ʦʧʨʝʜʝʣʷʝʪ 6 ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʝʪ 

ʚʳʜʝʣʷʪʴʩʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ [13, 22]: 

ïʥʝʡʨʦʘʩʩʠʩʪʝʥʪʳ ð ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʥʠʤʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʛʣʫʙʦʢʦʛʦ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʝʨʩʦʥʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʘʩʩʠʩʪʝʥʪʦʚ; 

ïʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʝ ð ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ; ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦ 

ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʷʤ, ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʩʠʣʝʥʠʷ ʧʘʤʷʪʠ ʠ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

ʤʦʟʛʘ; 

ïʥʝʡʨʦʤʝʜʪʝʭʥʠʢʘ ð ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ; ʨʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʣʷ ʠʥʚʘʣʠʜʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ; ʩʨʝʜʩʪʚ 

ʨʦʙʦʪʝʨʘʧʠʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ; ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ, 

ʘʜʘʧʪʠʚʥʳʭ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ïʥʝʡʨʦʨʘʟʚʣʝʯʝʥʠʷ ʠ ʩʧʦʨʪ ð ʨʘʟʚʠʪʠʝ ʙʨʝʡʥʬʠʪʥʝʩʘ, ʠʛʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʡʨʦʛʘʜʞʝʪʦʚ, ʥʝʡʨʦʨʘʟʚʠʚʘʶʱʠʭ ʠʛʨ; 

ïʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʤʘʨʢʝʪʠʥʛ ð ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʤʘʩʩʦʚʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦ- ʠ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; ʪʝʭʥʦʣʦʛʠʠ ʚʳʷʚʣʝʥʠʷ 
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ʙʣʠʞʘʡʰʠʭ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʢʨʘʰʝʥʥʳʭ ʣʦʢʘʮʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʥʳʭ ʩʦʩʪʦʷʥʠʡ; 

ʪʝʭʥʦʣʦʛʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʤʘ ʚʦ ʚʨʝʤʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ïʥʝʡʨʦʬʘʨʤʘ ð ʨʘʟʚʠʪʠʝ ʛʝʥʥʦʡ ʠ ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ ʠ ʢʦʨʨʝʢʮʠʠ; ʨʘʥʥʷʷ 

ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ; ʫʩʠʣʝʥʠʝ 

ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʦʨʳʚʦʚ, ʦʞʠʜʘʝʤʳʭ ʚ ʦʙʣʘʩʪʠ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʫʜʝʪ ʥʝ 

ʩʪʦʣʴʢʦ ʟʘʤʝʱʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʪʨʘʯʝʥʥʳʭ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ ʠʣʠ ʥʝʡʨʦʪʨʘʚʤ ʬʫʥʢʮʠʡ 

ʤʦʟʛʘ, ʥʝ ʩʪʦʣʴʢʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʥʝʡʨʦʩʝʨʚʠʩʦʚ ʥʘʧʦʜʦʙʠʝ ʫʧʨʘʚʣʷʝʤʦʛʦ ʤʳʩʣʴʶ 

ʤʥʦʛʦʨʫʢʦʛʦ ʟʝʤʥʦʛʦ ʠʣʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʚʘʪʘʨʘ, ʩʢʦʣʴʢʦ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʟʛʘ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʩʦʙʝʥʥʦ 

ʫʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪʥʳʝ ʘʩʧʝʢʪʳ [13, 22]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʥʝ ʪʦʣʴʢʦ ʚ ʩʠʣʫ ʫʩʢʦʨʷʶʱʝʛʦʩʷ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʥʦ ʠ ʚ ʩʚʷʟʠ ʩ ʯʨʝʟʚʳʯʘʡʥʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʝʡ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʢʦʪʦʨʦʝ 

ʚʩʝ ʙʦʣʝʝ ʪʨʫʜʥʦ ʧʦʜʜʘʝʪʩʷ ʦʙʦʙʱʝʥʠʷʤ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʦʧʝʨʘʮʠʦʥʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʤʦʟʛʘ 

ʯʝʣʦʚʝʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʝʛʦ ʪʚʦʨʯʝʩʢʠʝ ʧʦʪʝʥʮʠʠ. 

ʅʘ ʵʪʦʤ ʧʫʪʠ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʳʤʠ ʙʫʜʫʪ ʨʘʙʦʪʳ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʤʦʟʛ-ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʯʝʣʦʚʝʢ-ʤʘʰʠʥʘ ʚ 

ʦʙʝ ʩʪʦʨʦʥʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʚʫʩʪʦʨʦʥʥʠʝ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ 

ʦʙʝʩʧʝʯʝʥʳ ʨʘʩʰʠʨʝʥʥʦʡ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʤʦʟʛʘ ʠ 

ʤʳʰʮ, ʜʦ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʛʣʘʟ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʤʠʤʠʢʠ ʠ ʞʝʩʪʦʚ. ɹʦʣʝʝ ʪʦʛʦ, 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢ-ʤʘʰʠʥʘ ʙʫʜʫʪ ʦʩʥʘʱʝʥʳ ʙʠʦʠʥʪʝʨʬʝʡʩʥʳʤʠ ʢʘʥʘʣʘʤʠ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʘʢʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʪʘʢʠʭ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʢʘʨʜʠʦʜʠʥʘʤʠʢʠ ʠ ʜʳʭʘʥʠʷ, 

ʧʦʪʦʦʪʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʣʦʩʘ ʠ ʧʘʪʪʝʨʥʦʚ ʜʚʠʞʝʥʠʡ. ʀʩʧʦʣʴʟʫʷ ʵʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʙʠʦʠʥʪʝʨʬʝʡʩʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʩʧʦʩʦʙʥʳ 

ʦʙʝʩʧʝʯʠʪʴ ʯʝʣʦʚʝʢʫ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʧʝʨʮʝʧʪʠʚʥʦʝ ʠ ʢʦʥʪʝʢʩʪʥʦʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʦ ʧʦʜʢʣʶʯʘʷʩʴ ʢ ʧʨʦʮʝʩʩʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʤʦʟʛʘ, ʦʪ ʝʛʦ ʢʦʛʥʠʪʠʚʥʳʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʟʘʧʨʦʩʦʚ [13, 22]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [52], ʧʦʟʚʦʣʷʶʪ ʧʦʜʦʡʪʠ ʢ ʦʩʦʟʥʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʩʥʦʤ 

ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʩʥʦʚʠʜʝʥʠʷʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʚʘʥʪʦʚʦʛʦ ʨʝʩʫʨʩʘ. ʈʘʟʫʤ ð ɻ ʪʦ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʤʦʟʛʘ. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʠ ʥʝʡʨʦʙʠʦʣʦʛʠʷ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʩ ʤʝʜʠʮʠʥʦʡ, ʛʝʥʝʪʠʢʦʡ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʣʦʛʠʝʡ, 

ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ, ʦʧʪʠʯʝʩʢʠʤʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʩ 

ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ [52]. ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ʵʪʦ 

ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [52]. çʅʝʡʨʦʠʥʪʝʨʬʝʡʩʥʳʡ ʢʘʤʝʥʴè ʩʘʤʦʦʮʝʥʢʠ H. sapiens ʜʣʷ 

ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ð ʵʪʦ, ʩʘʤʦʦʪʢʨʳʪʠʝ, ʩʘʤʦʨʘʟʚʠʪʠʝ, 

ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ.  

ɼʝʧʨʝʩʩʠʷ ð ɻ ʪʦ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʩʠʥʜʨʦʤ, ʩ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ ʧʝʨʝʛʨʫʟʢʦʡ ʠ 

ʪʨʘʥʟʠʪʦʨʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʝʡ ʬʫʥʢʮʠʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʚ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ. ɼʝʧʨʝʩʩʠʷ ʚʳʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʝʢʨʝʮʠʠ ʠ ʤʦʪʦʨʠʢʝ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʭ ʢʠʰʝʯʥʦ-ʤʦʟʛʦʚʳʭ ʩʚʷʟʝʡ 
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ʤʦʜʠʬʠʮʠʨʫʶʪ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʍʨʦʥʠʯʝʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʨʘʙʦʪʫ 

çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè [52].  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʯʝʣʦʚʝʢʘ ʚ ʫʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʩʦʧʨʷʞʝʥʦ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʝʝ ʧʦʪʦʢʝ ʨʝʙʝʥʦʢ ʠʩʧʳʪʳʚʘʝʪ çʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʛʦʣʦʜè, ʚʳʟʳʚʘʶʱʠʡ ʫ ʥʝʛʦ ʩʦʩʪʦʷʥʠʝ 

ʜʠʩʢʦʤʬʦʨʪʘ [54]. 

ɺʝʜʫʱʠʝ ʮʝʥʪʨʳ ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʣʶʜʠ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʛʦʨʤʦʥ ʦʢʩʠʪʦʮʠʥ ʩʚʷʟʳʚʘʝʪ ʥʘʩ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʠ ʟʘʩʪʘʚʣʷʝʪ ʨʘʙʦʪʘʪʴ, ʯʪʦʙʳ 

ʧʦʤʦʯʴ ʠʤ. ʆʢʩʠʪʦʮʠʥ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʦʟʛʦʚʦʛʦ ʢʦʥʪʫʨʘ, ʢʦʪʦʨʳʡ ʟʘʩʪʘʚʣʷʝʪ ʥʘʩ 

ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʠʩʪʦʨʠʠ ʠ ʧʝʨʝʞʠʚʘʥʠʷ, ʚʩʧʦʤʠʥʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʥʠʭ ʠ ʫʙʝʞʜʘʪʴ ʥʘʩ 

ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʜʝʡʩʪʚʠʷ. 

ʄʝʭʘʥʠʟʤ ʧʘʤʷʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʴ ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ 

ʮʝʧʝʡ (ʎʅʎ), ʦʭʚʘʪʳʚʘʶʱʫʶ ʚʝʩʴ ʤʦʟʛ. ʂʦʤʘʥʜʘ ʥʘ ʘʢʪʠʚʘʮʠʶ ʦʪʜʝʣʴʥʳʭ ʎʅʎ ʠʩʭʦʜʠʪ ʠʟ 

ʛʠʧʧʦʢʘʤʧʦʚ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʘʜʨʝʩʘ ʚʩʝʭ ʎʅʎ [53]. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʠʟ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʛʠʧʧʦʢʘʤʧ ʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʤʘʥʜʫ ʚ ʎʅʎ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʫ ɻɸʄʂ 

ʚ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʱʝʣʴ ʠ ʧʦʜʘʚʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʎʅʎ. ʇʨʠ ʜʝʬʠʮʠʪʝ ɻɸʄʂ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʤʥʦʛʠʝ ʎʅʎ ʚʳʢʣʶʯʘʶʪʩʷ ʠʟ ʤʝʭʘʥʠʟʤʘ ʧʘʤʷʪʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʢʦʛʥʠʪʠʚʥʫʶ 

ʜʠʩʬʫʥʢʮʠʶ, ʯʘʩʪʦ ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʚʠʜʝ ʩʠʤʧʪʦʤʦʚ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʩʝʥʠʣʴʥʦʡ 

ʜʝʤʝʥʮʠʠ ʘʣʴʮʛʝʡʤʝʨʦʚʩʢʦʛʦ ʪʠʧʘ [53]. 

ʆʜʥʘʢʦ ʦʯʝʥʴ ʚʘʞʥʳ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʚ ʚʠʜʝ ʩʣʫʯʘʡʥʳʭ ʢʦʥʪʘʢʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʎʅʎ ʯʘʩʪʦ ʥʘʭʦʜʷʱʠʭʩʷ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʙʳʯʥʦ ʵʪʠ ʢʦʥʪʘʢʪʳ 

ʙʝʩʩʤʳʩʣʝʥʥʳ, ʥʦ ʠʥʦʛʜʘ ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʟʘʨʝʥʠʶ, ʦʪʢʨʳʪʠʶ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʚ ʵʪʦʤ ʩʫʪʴ ʪʦʛʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʘʟʳʚʘʝʪ ʠʥʪʫʠʮʠʝʡ ʦʩʦʙʝʥʥʦ ʚ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʎʅʎ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʭ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ [54]. 

ʈʝʘʣʴʥʦʝ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʟʳʚʘʝʪ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʚʦʟʙʫʞʜʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʤʥʦʞʝʩʪʚʘ ʎʅʎ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʦʟʛʘ, ʝʛʦ 

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [55]. ɺʦʟʙʫʞʜʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʎʅʎ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ ʩʥʦʤ ʠ 

ʙʦʜʨʩʪʚʦʚʘʥʠʝʤ (ʚʦ ʚʨʝʤʷ ʧʨʦʙʫʞʜʝʥʠʷ) ʩʦʟʜʘʝʪ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʩʶʞʝʪ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ 

ʧʨʦʙʫʞʜʝʥʠʠ. ʈʝʘʣʴʥʦʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʩʶʞʝʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʨʝʤʝʥʠ ʚʦʟʙʫʞʜʝʥʠʷ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʎʅʎ, ʪ.ʝ. ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʩʝʢʫʥʜ [55]. 

ʀʩʩʣʝʜʦʚʘʥʦ [55], ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʩʥʘ ʚ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ, 

ʩʥʠʞʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʤʝʣʘʪʦʥʠʥʘ, ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʩʦʥ-ʙʦʜʨʩʪʚʦʚʘʥʠʝ, ʠʥʩʦʤʥʠʷ, ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʜʝʤʝʥʪʥʳʭ ʷʚʣʝʥʠʡ. ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠʟʚʥʝ ʚ 

ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʙʦʜʨʩʪʚʦʚʘʥʠʠ ʠ ʚʦ ʩʥʝ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʄʦʟʛ ʥʝ ʧʨʦʞʠʚʘʝʪ ʩʥʦʚʠʜʝʥʠʷ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʘ ʩʦʟʜʘʝʪ ʩʶʞʝʪ ʩʥʦʚʠʜʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ 

ʎʅʎ, ʯʪʦ ʟʘʥʠʤʘʝʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʩʝʢʫʥʜ. 

ɻʦʣʦʚʥʦʡ ʤʦʟʛ ʦʛʨʘʞʜʝʥ ʦʪ ʚʥʝʰʥʝʛʦ ʚʣʠʷʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʨʘʟʨʳʚʦʤ ʩʚʷʟʠ ʤʝʞʜʫ 

ʥʦʚʦʡ ʢʦʨʦʡ ʠ ʛʠʧʧʦʢʘʤʧʦʤ ʟʘ ʩʯʝʪ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ [56]. ʄʦʟʛ ʨʘʙʦʪʘʝʪ ʥʝʦʩʦʟʥʘʥʥʦ ʠ 

ʚʥʝʰʥʷʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʝʛʦ ʧʦʩʪʫʧʘʪʴ ʥʝ ʤʦʞʝʪ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʣʦʢʘʣʠʟʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʷʯʝʝʢ ʧʘʤʷʪʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʛʠʧʧʦʢʘʤʧʝ. 

ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʮʠʨʢʘʜʠʘʥʥʳʭ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ çʤʦʟʛʘ ʠ ʩʝʨʜʮʘè ʚ ʧʝʨʠʦʜ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
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ʥʘʛʨʫʟʢʠ/ʧʝʨʝʛʨʫʟʢʠ, ʚʣʠʷʥʠʷ ʥʦʚʦʡ ʛʝʥʝʪʠʢʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ, ʠʟʤʝʥʝʥʠʷ ʛʝʤʦʩʪʘʟʘ ʠ 

ʛʦʤʝʦʩʪʘʟʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʤʠʢʨʦʙʠʦʪʳ, ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤ 

ʥʝʡʨʦʙʳʪʦʤ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʦʤ, ʩ 5ʇ ʤʝʜʠʮʠʥʦʡ ʠ 5G ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ [56]. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʚʘʞʥʳ ʜʣʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʬʠʟʠʦʣʦʛʠʠ 

ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ. ɺʝʜʫʱʠʤ ʬʨʦʥʪʠʨʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʠʨʢʘʜʥʦʡ ʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʩʣʷʮʠʦʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ, ʠ ʦʩʦʙʝʥʥʦ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʤ 

ʟʜʦʨʦʚʴʝ ʠ ʙʦʣʝʟʥʷʭ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʥʝʜʘʚʥʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʛʣʫʙʦʢʠʝ ʨʘʟʣʠʯʠʷ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ. ʋʯʝʪ ʧʦʣʘ ʠ/ʠʣʠ ʛʝʥʜʝʨʘ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ 

ʧʦʣʴʟʫ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʣʷ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ɹʦʣʝʝ ʪʦʛʦ, 

ʫʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʝʨʝʚʦʜʘ ʮʠʨʢʘʜʥʦʡ ʙʠʦʣʦʛʠʠ ʚ 

ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʜʠʦʣʦʛʠʶ [57]. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ (2010, 2019) [58, 59], ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ [58]. 

ʄʦʜʠʬʠʢʘʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚʢʣʶʯʘʶʪ ʢʨʘʪʢʦʩʨʦʯʥʦʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚ, ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ, ʫʙʠʢʚʠʪʠʥʠʨʦʚʘʥʠʝ ʠ ʙʦʣʝʝ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʩʘʡʣʝʥʩʠʥʛ ɼʅʂ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ. ʉʦʚʨʝʤʝʥʥʘʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʜʦʣʛʦʣʝʪʠʝʤ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ [60, 61]. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʩʪʘʨʝʥʠʝ ʠ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ ʦʛʨʦʤʝʥ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚʘʞʥʳ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, 

ʚʢʣʘʜ ʛʝʥʝʪʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʤʠʥʘʥʪʥʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʜʦʣʛʦʣʝʪʠʷ ʠ ʟʜʦʨʦʚʦʡ 

ʩʪʘʨʦʩʪʠ. ʕʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʛʣʫʙʦʢʦ ʚʣʠʷʶʪ ʥʘ ʢʣʝʪʦʯʥʫʶ ʬʫʥʢʮʠʶ 

ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʠʩʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʭʨʦʤʘʪʠʥʦʚʳʭ ʩʝʪʝʡ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʨʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʩʤʦʞʝʪ ʚʳʷʚʠʪʴ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [60]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ [61]. 
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ʅʝʡʨʦʩʦʮʠʘʣʴʥʦʝ çɿʦʣʦʪʦʝ ʩʝʯʝʥʠʝè ʥʦʚʦʡ ʣʠʯʥʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʦ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʝʡʨʦʪʝʦʨʠʷʭ ʥʘʨʫʰʝʥʠʡ ʤʳʰʣʝʥʠʷ ʠ ʧʘʤʷʪʠ, ʠ ʦʩʥʦʚʘʥʦ ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʡ ʠ ʧʦʣʠʤʦʨʬʥʦʡ 

ʧʨʠʨʦʜʝ ʥʦʚʦʛʦ ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ [62]. ɼʦʩʪʠʞʝʥʠʷ ʚ XXI ʚʝʢʝ ʙʠʦʬʠʟʠʢʠ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʛʝʥʝʪʠʢʠ, ʧʦʟʚʦʣʠʣʦ ʦʩʫʱʝʩʪʚʠʪʴ ʤʥʦʛʦʤʝʨʥʳʡ ʧʦʜʭʦʜ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʡʨʦʥʘʫʢʠ, ʛʜʝ ʢʘʞʜʘʷ ʠʟ ʪʝʦʨʠʡ ʚʥʦʩʠʪ 

ʩʚʦʡ ʫʥʠʢʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʥʦʚʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʧʘʤʷʪʠ. ɿʘ ʥʦʚʳʡ 

ʥʝʡʨʦʛʝʥʦʤʥʳʡ ʩʝʤʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʦʚʘʷ ʣʠʯʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʥʘ 

ʪʨʝʭ ʧʣʘʪʬʦʨʤʘʭ: ʧʝʨʚʘʷ ð ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʝʨʝʛʨʫʟʢʘ, ʚʪʦʨʘʷ 

ð ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʜʝʧʨʝʩʩʠʠ, ʪʨʝʪʴʷ ð ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʨʝʣʠʛʠʦʟʥʦʩʪʠ [62]. ʅʦʚʘʷ ʥʝʡʨʦʩʦʮʠʦʣʦʛʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ 

çʠʥʩʪʨʫʤʝʥʪʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠè ʠ ʩʧʦʩʦʙʥʳ ʫʧʨʘʚʣʷʪʴ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʫʶ ʟʜʦʨʦʚʫʶ 

ʣʠʯʥʦʩʪʴ. ʅʦʚʘʷ ʣʠʯʥʦʩʪʴ XXI ʚʝʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʥʝʡʨʦʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʦʜ ʩʠʩʪʝʤʥʳʤ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ: ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, 

ʙʠʦʯʠʧʠʨʦʚʘʥʠʷ, ʪʦʪʘʣʴʥʦʡ ʥʝʡʨʦʥʘʚʠʛʘʮʠʠ 5G ʪʝʭʥʦʣʦʛʠʡ [62]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʦʚʘʷ ʣʠʯʥʦʩʪʴ ð ɻ ʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʧʦʪʦʢʘʤʠ [62]. ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʜʝʧʨʝʩʩʠʠ ʚʳʟʳʚʘʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʘʢʪʠʚʘʮʠʶ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʧʩʠʭʠʯʝʩʢʠʭ, ʥʝʚʨʦʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʥʠʞʘʶʪ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʘ 

ʛʣʘʚʥʦʝ ð ʫʤʝʥʴʰʘʶʪ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʛʥʠʪʠʚʥʳʡ ʜʝʬʠʮʠʪ, ʧʨʠ ʵʪʦʤ 

ʩʪʨʘʜʘʶʪ ʚʩʝ ʩʪʦʨʦʥʳ ʢʦʛʥʠʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʘʨʘʜʠʛʤʳ ʠʥʪʝʣʣʝʢʪʘ [62]. ʅʦʚʘʷ 

ʥʝʡʨʦʩʦʮʠʦʣʦʛʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ çʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠè ʠ ʩʧʦʩʦʙʥʳ ʫʧʨʘʚʣʷʪʴ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʫʶ ʟʜʦʨʦʚʫʶ ʣʠʯʥʦʩʪʴ [62]. 

ʅʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ. ʅʫʪʨʠʮʠʦʣʦʛʠʷ ʧʝʨʚʳʭ 

1000 ʜʥʝʡ ʞʠʟʥʠ Homo sapiens XXI ʚʝʢʘ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʥʝʪʠʢʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠʛʨʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ 

ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè [2]. 

ʅʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ 

ʚ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ, ʢʘʨʜʠʦʣʦʛʠʠ, ʛʝʨʠʘʪʨʠʠ, ʥʝʚʨʦʣʦʛʠʠ ʠ ʧʩʠʭʠʘʪʨʠʠ, ʥʦ ʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʨʘʙʦʪʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʟʫʤʘ ʠ ʚ ʥʝʡʨʦʵʢʦʥʦʤʠʢʝ [1]. 

ʅʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʜʝʡʩʪʚʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ 

ʤʦʟʛ ʠ ʦʩʴ ʤʠʢʨʦʙʠʦʪʘ-ʢʠʰʝʯʥʠʢ-ʤʦʟʛ ʙʫʜʫʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʝ ʧʠʱʝʚʳʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʬʫʥʢʮʠʠ ʤʦʟʛʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠʣʠ ʣʝʯʝʥʠʝ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ [2].  

ʈʝʘʙʠʣʠʪʘʮʠʷ ʩʝʤʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ: ʞʝʣʝʟʘ, 

ʮʠʥʢʘ, ʤʝʜʠ, ʩʝʣʝʥʘ, ʢʦʙʘʣʴʪʘ, ʭʨʦʤʘ ʠ ʡʦʜʘ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʤʠʨʦʚʦʡ IQ, 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ H. sapiens ʚ XXI ʚʝʢʝ. 

ɼʘʣʴʥʝʡʰʝʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʟʛʘ ʧʦʪʨʝʙʫʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ 

ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ. ɺʥʝʜʨʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʡ [10, 11, 50, 51] ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʪ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʚʘʟʠʚʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  
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ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ð ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ 

ʘʪʘʢʠ. 

ʇʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʜʦʨʦʚʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ɻʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, 

ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʅʦʚʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ ʥʝʡʨʦʵʢʦʥʦʤʠʢʘ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ 

ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʚ 

ʩʦʟʜʘʥʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ ʦʙʲʷʩʥʠʪ ʥʘʰʠ ʨʝʰʝʥʠʷ ʛʝʥʘʤʠ, 

ʘʢʪʠʚʥʦʩʪʴʶ ʥʝʡʨʦʥʦʚ, ʚʦʩʧʨʠʷʪʠʝʤ ʥʘʰʠʤ ʤʦʟʛʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʚʣʠʷʥʠʝʤ 

ʥʝʡʨʦʩʦʮʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʵʚʦʣʶʮʠʠ. 

ɹʠʦʵʣʝʤʝʥʪʦʣʦʛʠʷ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ H. sapiens XXI ʚʝʢʘ ð ɻ ʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

ʣʝʯʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ (ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʢʣʝʪʯʘʪʢʠ) ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

(ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʙʠʦʤʠʢʨʦʙʠʦʪʫ) ʩʧʦʩʦʙʥʳʭ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠ 

ʟʤʝʥʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ð ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʝʡʨʦʥʫʪʨʠʮʠʦʣʦʛʠʠ XXI 

ʚʝʢʘ [2]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʥʦʚʦʛʦ ʥʝʡʨʦʛʝʥʝʟʘ ʠ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ 

ʯʝʣʦʚʝʢʘ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʧʠʪʘʥʠʝ ʤʦʟʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʳ [2]. 

 

ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʜʣʷ ʥʝʡʨʦʵʢʦʥʦʤʠʢʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ 

ʉʠʩʪʝʤʥʦʝ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʝ ʠ ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʧʨʦʙʣʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ H. sapiens ʚ XXI ʚʝʢʝ. ʀʩʩʣʝʜʦʚʘʥ [1] 

ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʯʝʣʦʚʝʢʦʤ ʥʘ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʤ, ʥʝʡʨʦʩʦʮʠʘʣʴʥʦʤ ʠ 

ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ. ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ 

ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʩʦʭʨʘʥʠʪʴ 

ʬʘʢʪʦʨʳ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʘ ʛʣʘʚʥʦʝ ð ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʨʠʤʝʥʠʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʯʝʣʦʚʝʢʘ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʙʠʦʩʬʝʨʫ ʢʘʢ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʨʘʩʪʫʱʠʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ɻʣʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ 

ð ɻ ʪʦ, ʢʦʛʜʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʤʠʢʨʦʙʠʦʪʳ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʘ ʨʘʮʠʦʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʘ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ï 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. ɿʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ, ʚ ʨʘʙʦʪʝ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʭ ʢʠʰʝʯʥʦ-ʤʦʟʛʦʚʳʭ ʩʚʷʟʝʡ çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ 

ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè. ʋʩʪʘʥʦʚʣʝʥʘ ʨʦʣʴ ʢʦʨʪʠʟʦʣʘ, ʵʩʪʨʦʛʝʥʘ, ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʦʢʩʠʪʦʮʠʥʘ - ʚ 

ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʬʫʥʢʮʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ. ʄʦʟʛ ʯʝʣʦʚʝʢʘ ð ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʬʠʟʠʯʝʩʢʠʝ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʝ ʧʘʨʘʜʠʛʤʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ 
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ʢʦʤʤʫʥʠʢʘʮʠʠ ð ɻ ʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʤʦʜʝʣʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʘʟʫʤ ʩʦʟʜʘʝʪ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʢʦʛʥʠʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʦʟʛʘ. çʅʝʡʨʦʠʥʪʝʨʬʝʡʩʥʳʡ ʢʘʤʝʥʴè ʩʘʤʦʦʮʝʥʢʠ 

Homo sapiens  ʜʣʷ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ð ɻ ʪʦ, ʩʘʤʦʦʪʢʨʳʪʠʝ, 

ʩʘʤʦʨʘʟʚʠʪʠʝ, ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ. ʄʦʟʛ H. sapiens ʨʘʙʦʪʘʷ ʚ ʨʝʞʠʤʝ 

ʛʝʥʠʘʣʴʥʦʩʪʠ (ʪʘʣʘʥʪʘ, ʢʨʝʘʪʠʚʥʦʩʪʠ) ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʥʦʚʦʡ ʢʦʨʦʡ ʠ ʛʠʧʧʦʢʘʤʧʦʤ (ʙʠʙʣʠʦʪʝʢʦʡ ʧʘʤʷʪʠ, ʚʠʥʯʝʩʪʝʨʦʤ 

ʧʘʤʷʪʠ), ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʤʦʟʛʝ 

H. sapiens ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ 

ʨʦʞʜʝʥʠʷ ʜʦ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʷ, ʠ ʠʤʝʶʪ ʪʚʦʨʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʵʧʦʭʫ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʰʠ 

ʵʤʦʮʠʠ ʚʣʠʷʶʪ ʥʘ ʥʘʰʠ ʨʝʰʝʥʠʷ ʩʪʨʘʥʥʳʤ ʦʙʨʘʟʦʤ ʠ ʤʦʛʫʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʯʝʣʦʚʝʢʘ 

ʧʨʠʥʷʪʴ ʥʝʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʵʢʦʥʦʤʠʩʪʘʤʠ [1]. 

ʅʝʡʨʦʵʢʦʥʦʤʠʢʘ ʜʦʙʘʚʣʷʝʪ ʝʱʝ ʦʜʠʥ ʩʣʦʡ, ʠʩʧʦʣʴʟʫʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ 

ʧʦʥʠʤʘʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʚʝʜʝʥʠʝʤ ʠ ʥʝʡʨʦʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. 

ʀʩʧʦʣʴʟʫʷ ʠʥʩʪʨʫʤʝʥʪʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʥʝʡʨʦʵʢʦʥʦʤʠʢʘ ʨʘʙʦʪʘʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʯʝʪʘ ʧʨʠʥʷʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɼʝʡʩʪʚʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠʣʠ ʢʦʨʪʠʟʦʣʘ 

ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʰʝʥʠʷ ʦʪʨʘʞʘʝʪ ʠʭ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: ʜʣʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ð ʝʛʦ 

ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʩʦʜʝʡʩʪʚʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʫʩʧʝʭʫ; ʜʣʷ ʢʦʨʪʠʟʦʣʘ ð ʝʛʦ ʨʦʣʴ ʚ 

ʧʨʝʦʜʦʣʝʥʠʠ ʩʪʨʝʩʩʘ. 

ʄʥʦʛʠʝ ʛʦʨʤʦʥʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʧʨʠʥʷʪʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʰʝʥʠʡ, ʥʦ ʜʚʘ ʚʳʜʝʣʷʶʪʩʷ 

ʢʘʢ ʛʣʘʚʥʳʝ ʢʘʥʜʠʜʘʪʳ ʠʟ-ʟʘ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʂʦʨʪʠʟʦʣ ʷʚʣʷʝʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ ʠ ʚʘʞʝʥ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʠʣʠ ʫʛʨʦʞʘʶʱʠʭ ʩʦʙʳʪʠʡ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʯʝʨʪʦʡ ʠʣʠ ʩʣʝʜʩʪʚʠʝʤ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʰʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʥʫʞʜʝʥʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʘʣʴʥʝʡʰʝʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʟʛʘ ʧʦʪʨʝʙʫʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ 

ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʥʦʚʦʛʦ ʥʝʡʨʦʛʝʥʝʟʘ 

ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ 

ʯʝʣʦʚʝʢʘ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʧʠʪʘʥʠʝ ʤʦʟʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʳ [1]. 

ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʚ ʥʝʡʨʦʬʘʨʤʘʢʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʦʢʘʟʘʪʝʣʴʥʫʶ 

ʬʘʨʤʘʢʦʣʦʛʠʶ, ʫʤʝʥʠʷ ʛʨʘʤʦʪʥʦʛʦ ʧʦʜʙʦʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʠʭ ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ; ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʢ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʝʘʢʮʠʷʤ ʧʨʠ ʟʘʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʫʩʪʨʘʥʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ 

ʵʪʠʭ ʨʝʘʢʮʠʡ. ʂʘʪʝʛʦʨʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʩʩʪʨʦʡʩʪʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ.  
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ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʕʕɻ/ʇʕʊ ʠ ʇʕʊ/ʬʄʈʊ ʠ ʛʠʙʨʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʇʕʊ/ʂʊ/ʄʈʊ ð ɻ ʪʦ ʩʦʯʝʪʘʶʱʘʷʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʇʕʊ ð ʤʦʣʝʢʫʣʷʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʢʣʠʥʠʮʠʩʪʘʤ (ʥʝʚʨʦʣʦʛʘʤ, ʧʩʠʭʠʘʪʨʘʤ ʠʣʠ 

ʛʝʨʠʘʪʨʘʤ) ʦʧʨʝʜʝʣʠʪʴ ʵʪʠʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʢʣʠʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʘ. ʇʦʵʪʦʤʫ ʧʦʠʩʢ ʨʘʥʥʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʦʩʦʙʝʥʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ ʥʝʪʨʘʚʤʘʪʠʯʥʳʭ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʦʠʩʢ ʥʦʚʳʭ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʠʰʝʥʝʡ ʜʣʷ ʧʨʝʚʝʥʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʜʝʤʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. 

ʉʠʩʪʝʤʥʦʝ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʝ ʠ ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʧʨʦʙʣʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ H. sapiens ʚ XXI ʚʝʢʝ. ʇʨʦʜʦʣʞʘʶʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʡʨʦʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʯʝʣʦʚʝʢʦʤ ʥʘ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʤ, 

ʥʝʡʨʦʩʦʮʠʘʣʴʥʦʤ ʠ ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ. ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʘʟʫʤ ʩʦʟʜʘʝʪ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʢʦʛʥʠʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʦʟʛʘ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʮʝʣʴ ʢʦʛʥʠʪʠʚʥʳʡ ʥʝʡʨʦʥʘʫʢʠ ð ɻ ʪʦ ʜʝʢʦʜʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ 

ʯʝʣʦʚʝʢʘ, ʪ.ʝ. ʠʟʚʣʝʯʴ ʤʝʥʪʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠʟ ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʪʪʝʨʥʦʚ ʘʢʪʠʚʘʮʠʠ ʚʩʝʛʦ 

ʤʦʟʛʘ. ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ð ɻ ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʷʤʦʛʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʬʫʥʢʮʠʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ, ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ 

ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ.  

ɺʩʝ ʵʪʘʧʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʝʡʨʦʥʘʫʢ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ð ʜʠʘʛʥʦʩʪʠʢʘ, ʪʝʨʘʧʠʷ, ʨʝʘʙʠʣʠʪʘʮʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ð ʠʤʝʶʪ ʩʚʦʠ ʩʣʦʞʥʦʩʪʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʤʦʱʠ 

ʙʦʣʴʥʳʤ. ʇʦʵʪʦʤʫ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʝʪʦʜʠʢ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ, ʥʘʨʷʜʫ ʩ ʧʨʦʨʳʚʘʤʠ ʚ ʥʘʢʦʧʣʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [22]. 

ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʜʣʷ ʥʝʡʨʦʵʢʦʥʦʤʠʢʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ð ʩʝʢʨʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤ H. sapiens 

XXI ʚʝʢʘ ð ʠʩʧʦʣʴʟʫʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʥʝʡʨʦʩʦʮʠʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ (ʤʝʪʦʜʳ, ʠʥʩʪʨʫʤʝʥʪʳ) ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʥʷʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ 

ʩʝʤʠ ʨʘʡʦʥʘʭ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʚʨʘʯʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʘʯʘʤʠ-

ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ. ʅʘ 1 220 318 ʞʠʪʝʣʝʡ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2015 ʛʦʜʫ 

ʚʳʜʝʣʝʥʦ ʚʩʝʛʦ 119,25 ʰʪʘʪʥʳʭ ʝʜʠʥʠʮ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʠʟ ʥʠʭ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ 

ʟʘʥʠʤʘʶʪ ʟʫʙʥʳʝ ʚʨʘʯʠ ʩʦ ʩʨʝʜʥʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. 

 

Abstract. The providing of people living in the seven districts of Osh region with a dental 

stuff is discussed in the given article. As the result of research work the lack of dentists almost in all 

regions of the oblast was obviously founded. In 2015 in Osh region 119.25 of dental stuff that half 

of them are dentists with a secondary educational specialty was allocated for 1,220,318 people. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ, ʚʨʘʯʝʙʥʳʝ ʰʪʘʪʳ. 

 

Keywords: providing of doctors, quantity of population, doctor stuff. 

 

ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚʠʜʦʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ. ʇʦ ʯʠʩʣʫ ʦʙʨʘʱʝʥʠʡ ʙʦʣʴʥʳʭ ʦʥʘ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ 

ʧʦʩʣʝ ʦʙʨʘʱʝʥʠʡ ʟʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ. ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʫʨʦʚʝʥʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʠ ʜʦʩʪʠʛʘʝʪ 95%, ʘ ʚ ʟʫʙʦʧʨʦʪʝʟʠʨʦʚʘʥʠʠ ʥʫʞʜʘʶʪʩʷ ʦʪ 70 ʜʦ 100% [1ï4]. 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʜʦʩʪʫʧʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʧʦʣʫʯʘʶʪ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢʘʭ ʠ ʧʦʵʪʦʤʫ ʦʪ ʠʭ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʠ ʢʘʜʨʘʤʠ ʟʘʚʠʩʠʪ ʠ ʢʘʯʝʩʪʚʦ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [4ï8]. 

ɺ ʩʚʦʠʭ ʪʨʫʜʘʭ ɸ. ʅ. ʇʣʫʪʥʠʮʢʠʡ, ɼ. ʆ. ʄʘʤʘʝʚʘ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ 

ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʷʚʣʷʝʪʩʷ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ [6, 7]. 
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ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʩʪʫʧʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʨʘʯʘʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ. ɺ ʛʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʶʟʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ 10000 ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʳʜʝʣʷʣʦʩʴ ʯʝʪʳʨʝ ʰʪʘʪʥʳʝ ʝʜʠʥʠʮʳ ʚʨʘʯʝʡ 

ʩʪʦʤʘʪʦʣʦʛʦʚ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʰʪʘʪʥʦʝ 

ʨʘʩʧʠʩʘʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʥʦʨʤʘʪʠʚʫ, ʥʦ ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʷʚʥʦ ʦʪʩʣʝʞʠʚʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʘʯʝʙʥʳʭ ʰʪʘʪʦʚ ʧʦ ʙʶʜʞʝʪʫ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʦʨʪʦʧʝʜʘʤʠ ʞʠʪʝʣʝʡ ʆʰʩʢʦʡ 

ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ɸ. ɸ. ʂʘʣʙʘʝʚ ʚʳʷʚʠʣ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʧʦ ʨʝʛʠʦʥʘʤ: ʧʝʨʝʠʟʙʳʪʦʢ ʚ ʦʜʥʠʭ ʠ ʟʘʤʝʪʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚ 

ʜʨʫʛʠʭ ʯʪʦ, ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʚʩʝʡ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [4]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʘʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʠʤʝʝʪ 

ʙʦʣʴʰʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ. ɺ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢ ʥʦʨʤʘʪʠʚʫ ʠʣʠ ʙʣʠʟʢʦ ʢ 

ʥʝʤʫ, ʘ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʦʯʝʥʴ ʜʘʣʝʢʦ ʦʪ ʥʝʛʦ. ʀʟʫʯʝʥʠʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʧʣʘʥʝ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ʠʟʫʯʠʪʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʝʙʥʳʤʠ ʠ 

ʜʨʫʛʠʤʠ ʢʘʜʨʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʡ ʘʥʘʣʠʟ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʘʯʝʙʥʳʤʠ ʠ ʜʨʫʛʠʤʠ 

ʢʘʜʨʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʂʈ ʟʘ 2015ï2016 ʛʦʜʳ. 

ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʤ ʩʫʙʲʝʢʪʦʤ, ʛʜʝ 

ʧʨʦʞʠʚʘʶʪ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʠʣʣʠʦʥʘ ʥʘʩʝʣʝʥʠʷ. 

ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʩʣʫʞʠʣʠ ʦʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ʨʘʡʦʥʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1  

ʂʆʃʀʏɽʉʊɺʆ ʈɸʁʆʅʅʓʍ ʉʊʆʄɸʊʆʃʆɻʀʏɽʉʂʀʍ ʋʏʈɽɾɼɽʅʀʁ 

 ʀ ʆɹʉʃʋɾʀɺɸɽʄʆɻʆ ʅɸʉɽʃɽʅʀʗ ʇʆ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʅʘʟʚʘʥʠʝ ʨʘʡʦʥʦʚ ʠ 

ʫʯʨʝʞʜʝʥʠʡ 

ʆʙʩʣʫʞʠʚʘʝʤʦʝ 

ʥʘʩʝʣʝʥʠʝ 

ʐʢʦʣʳ ɼʦʰʢʦʣʴʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ 

2015 2016 2015 2016 2015 2016 

ɸʣʘʡ 81701 81182 53 53 8 8 

ɸʨʘʚʘʥ 122000 123000 58 58 9 9 

ʂʘʨʘ-ʉʫʫ 392000 392000 129 130 67 76 

ʂʘʨʘ-ʂʫʣʞʘ 89980 90000 52 54 30 30 

ʆʟʛʦʥ 244942 257505 96 96 27 27 

ʅʦʦʢʘʪ 264880 265900 120 120 22 22 

ʏʦʥ-ɸʣʘʡ 24815 24996 18 18 ð ð 

ʀʪʦʛʦ 1220318 1234583 526 529 163 172 

 

ɺ ʩʦʩʪʘʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚʭʦʜʷʪ ʩʝʤʴ ʨʘʡʦʥʦʚ. ɺʦ ʚʩʝʭ 

ʨʘʡʦʥʘʭ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʏʦʥ-ɸʣʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʰʝʩʪʴ ʦʪʜʝʣʴʥʳʝ ʨʘʡʦʥʥʳʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʠʢʣʠʥʠʢʠ. ɺ ʏʦʥ-ɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʦʪʜʝʣʴʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 
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ʧʦʣʠʢʣʠʥʠʢʠ ʥʝʪ, ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʦʢʘʟʳʚʘʝʪʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ, 

ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʎʉʄ. ɺ ʊʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʢʦʣʠʯʝʩʪʚʦ ʨʘʡʦʥʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʘ 2015 ʠ 2016 

ʛʛ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʟʚʘʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʟʚʘʥʠʶ 

ʨʘʡʦʥʦʚ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘʤʠ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʘʜʨʘʤʠ ʜʣʷ ʦʢʘʟʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʥʘʩʝʣʝʥʠʶ 

ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʳʚʘʶʪ ʰʝʩʪʴ ʨʘʡʦʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʠ ʦʜʥʦ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʧʨʠ ʎʉʄ (ʮʝʥʪʨ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ) ʏʦʥ-ɸʣʘʡʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɼʘʥʥʳʝ ʊʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʂʘʨʘ-ʉʫʡʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʚ ʮʝʣʦʤ ʧʦ ʦʙʣʘʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʚʳʨʦʩʣʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 

15 ʪʳʩʷʯ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2015 ʛʦʜʦʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʰʢʦʣʴʥʳʭ ʠ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʦʙʣʘʩʪʠ (ʊʘʙʣʠʮʘ 1).  

ʂʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ, ʟʫʙʥʳʭ ʚʨʘʯʝʡ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 2 ʠ 3. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 2 ʠ 3 

ʦʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʠ ʟʫʙʥʳʭ 

ʚʨʘʯʝʡ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʧʨʠ ʧʦʩʪʦʷʥʩʪʚʝ ʜʦʣʞʥʦʩʪʝʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʠʭ ʟʘʤʝʩʪʠʪʝʣʝʡ. ɺʦ ʚʩʝʭ 

ʨʘʡʦʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ ʚʳʜʝʣʝʥʥʳʝ ʰʪʘʪʥʳʝ ʜʦʣʞʥʦʩʪʠ ʟʘʥʷʪʳ ʢʨʦʤʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʎʉʄ ʏʦʥ-ɸʣʘʡʩʢʦʛʦ ʨʘʡʦʥʘ. ɺ ʏʦʥ-ɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʧʨʠ 

ʥʘʣʠʯʠʠ ʧʷʪʠ ʚʨʘʯʝʙʥʳʭ ʰʪʘʪʥʳʭ ʝʜʠʥʠʮ ʟʘʥʷʪʦ ʚʩʝʛʦ 2,25 ʰʪʘʪʥʳʭ ʝʜʠʥʠʮ. ʅʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʜʘʣʝʢʦ 

ʦʪ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʆʰ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʠʩʧʳʪʳʚʘʶʪ ʙʦʣʴʰʠʝ 

ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʢʦʤʧʣʝʢʪʘʮʠʠ ʚʨʘʯʝʙʥʳʤʠ ʢʘʜʨʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʥʝ ʪʦʣʴʢʦ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʥʦ ʠ ʚʨʘʯʘʤʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ.  

 

ʊʘʙʣʠʮʘ 2 

ʂʆʃʀʏɽʉʊɺʆ ɺʈɸʏɽʁ ʉʊʆʄɸʊʆʃʆɻʆɺ, ɿʋɹʅʓʍ ɺʈɸʏɽʁ ʀ ʈʋʂʆɺʆɼʀʊɽʃɽʁ 

ʉʊʆʄɸʊʆʃʆɻʀʏɽʉʂʀʍ ʋʏʈɽɾɼɽʅʀʁ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ (2015 ʛ.) 
 

ʈʘʡʦʥ ɺʩʝʛʦ 

ʩʪʦʤʘʪʦʣʦʛʦʚ 

ɿʫʙʥʳʝ ʚʨʘʯʠ ʈʫʢʦʚʦʜʠʪʝʣʴ, 

ʟʘʤʝʩʪʠʪʝʣʴ 

ʝʜ. 3 ʌʣ ʝʜ. 3 ʌʣ ʝʜ. 3 ʌʣ 

ɸʣʘʡ  7,75 7,75 6 10,0 10,0 6 1,0 1,0 1 

ɸʨʘʚʘʥ  13,25 13,25 13 6,0 6,0 7 1,0 1,0 1 

ʂʘʨʘ-ʉʫʫ 28,5 28,5 28 6,5 6,5 5 2,0 2,0 2 

ʂʘʨʘ-ʂʫʣʞʘ 11,0 11,0 10 7,0 7,0 7 1,0 1,0 1 

ʆʟʛʦʥ  30,75 30,75 39 15,5 15,5 31 1,0 1,0 1 

ʅʦʦʢʘʪ  23,0 23,0 27 21,0 21,0 21 2,0 2,0 2 

ʏʦʥ-ɸʣʘʡ 5,0 2,25 2 ð ð ð ð ð ð 

ʀʪʦʛʦ 119,25 116,5 125 66,0 66,0 77 8,0 8,0 8 

 

ʆʧʨʝʜʝʣʝʥʥʫʶ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʩ ʚʳʩʰʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢ ʟʫʙʥʳʤ ʚʨʘʯʘʤ ʩʦ ʩʨʝʜʥʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʇʦ ʜʘʥʥʳʤ ʊʘʙʣʠʮ 2 ʠ 3 ʯʝʪʢʦ 

ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʙʥʳʭ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʟʘʥʷʪʳ 

ʟʫʙʥʳʤʠ ʚʨʘʯʘʤʠ. ʇʦ-ʜʨʫʛʦʤʫ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʚʳʜʝʣʷʝʤʳʭ ʚʨʘʯʝʙʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʧʦ 

ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʶʪ ʟʫʙʥʳʝ ʚʨʘʯʠ, ʚ ʪʦ ʚʨʝʤʷ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 
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ʨʝʩʧʫʙʣʠʢʠ ʚ 2015ï2016 ʛʦʜʘʭ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʙʦʣʝʝ 500 ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʩ ʚʳʩʰʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʦʭʨʘʥʷʝʪʩʷ ʧʦ ʩʝʡ ʜʝʥʴ. 

 

ʊʘʙʣʠʮʘ 3 

ʂʆʃʀʏɽʉʊɺʆ ɺʈɸʏɽʁ ʉʊʆʄɸʊʆʃʆɻʆɺ, ɿʋɹʅʓʍ ɺʈɸʏɽʁ ʀ ʈʋʂʆɺʆɼʀʊɽʃɽʁ 

ʉʊʆʄɸʊʆʃʆɻʀʏɽʉʂʀʍ ʋʏʈɽɾɼɽʅʀʁ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ (2016 ʛ.) 
 

ʈʘʡʦʥ ɺʩʝʛʦ ʩʪʦʤʘʪʦʣʦʛʠ ɿʫʙʥʳʝ ʚʨʘʯʠ ʈʫʢʦʚʦʜʠʪʝʣʴ, ʟʘʤʝʩʪʠʪʝʣʴ 

ʰʪ 3 ʬʣ ʰʪ. 3 ʬʣ ʰʪ. 3 ʬʣ 

ɸʣʘʡ 8,75 8,75 7 11 11 11 1 1 1 

ɸʨʘʚʘʥ 13,25 13,25 13 6 6 6 1 1 1 

ʂʘʨʘ-ʉʫʫ 28,5 28,5 34 6 6 12 2 2 2 

ʂʘʨʘ-ʂʫʣʞʘ 11 11 10 7 7 7 1 1 1 

ʆʟʛʦʥ  31,75 31,75 35 15,5 15,5 29 1 1 1 

ʅʦʦʢʘʪ 23 23 30 21 21 21 2 2 2 

ʏʦʥ-ɸʣʘʡ 5 2,25 2 ð ð ð ð ð ð 

ʀʪʦʛʦ  121,25 118,5 131 66,5 66,5 86 8 8 8 

 

ɼʣʷ ʦʢʘʟʘʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ, ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ, ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠ ʜʝʪʩʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʤʠ ʠʟʫʯʝʥʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʚʨʘʯʘʤʠ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʨʘʟʥʳʭ 

ʨʘʡʦʥʘʭ. ɺ ʊʘʙʣʠʮʘʭ 2 ʠ 3 ʜʘʥʳ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʘʡʦʥʘʭ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮ 2 ʠ 3 ʚʠʜʥʦ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʚʨʘʯʝʙʥʳʭ ʢʘʜʨʦʚ ʩʦʩʪʘʚʣʷʶʪ ʩʪʦʤʘʪʦʣʦʛʠ-ʪʝʨʘʧʝʚʪʳ, ʟʘʪʝʤ ʩʪʦʤʘʪʦʣʦʛʠ-

ʦʨʪʦʧʝʜʳ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʜʝʪʩʢʠʝ ʩʪʦʤʘʪʦʣʦʛʠ ʠ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʥʠʤʘʶʪ 

ʭʠʨʫʨʛʠ-ʩʪʦʤʘʪʦʣʦʛʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʨʘʡʦʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢʘʭ ʦʙʣʘʩʪʠ ʥʝʪ ʜʦʣʞʥʦʩʪʠ ʚʨʘʯʝʡ ʦʨʪʦʜʦʥʪʦʚ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʊʘʙʣʠʮ 2 ʠ 

3 ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʨʘʯʝʙʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚ 2016 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2015 ʛʦʜʦʤ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʢʘʜʨʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 

ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ, ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ (ʊʘʙʣʠʮʳ 4 ʠ 5). 

ʂ ʩʦʞʘʣʝʥʠʶ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʝʙʥʳʤʠ ʢʘʜʨʘʤʠ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚʩʝʭ ʨʘʡʦʥʦʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ɸʣʘʡʩʢʦʤ ʠ 

ʏʦʥ-ɸʣʘʡʩʢʦʤ ʨʘʡʦʥʘʭ. ɺ ʏʦʥ-ɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 24996 

ʯʝʣʦʚʝʢ ʠʤʝʝʪʩʷ ʚʩʝʛʦ ʦʜʠʥ ʚʨʘʯ-ʩʪʦʤʘʪʦʣʦʛ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʦ ʚʨʘʯʝʙʥʳʭ ʢʘʜʨʘʭ. ɺ ʏʦʥ-ɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʥʝʪ ʜʝʪʩʢʦʛʦ ʩʪʦʤʘʪʦʣʦʛʘ ʭʦʪʷ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 9313. ɺ ɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʥʘ 26941 ʜʝʪʝʡ ʚʳʜʝʣʝʥʦ 

ʚʩʝʛʦ ʦʜʥʘ ʝʜʠʥʠʮʘ ʚʨʘʯʘ ʜʝʪʩʢʦʛʦ ʩʪʦʤʘʪʦʣʦʛʘ, ʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʦʤ ʦʨʪʦʧʝʜʦʤ ʜʣʷ 

ʦʢʘʟʘʥʠʷ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 54760 ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 

0,1% ʧʦ-ʜʨʫʛʦʤʫ ʚʩʝʛʦ ʚ ʧʦʣʠʢʣʠʥʠʢʝ ʨʘʙʦʪʘʝʪ ʦʜʠʥ ʚʨʘʯ ʦʨʪʦʧʝʜ.  

ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʤ ʅʦʦʢʘʪʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʧʨʦʞʠʚʘʶʪ 177888 ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ (ʜʘʥʥʳʝ ʟʘ 2015 ʛʦʜ) ʥʝʪ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʦʨʪʦʧʝʜʦʚ. ɺ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʪʘʢʞʝ 

ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʚʦ ʚʨʘʯʝʙʥʳʭ ʢʘʜʨʘʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ʃʫʯʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʘʯʘʤʠ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʪʝʨʘʧʝʚʪʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʚ ʂʘʨʘʩʫʡʩʢʦʡ ʠ 

ɸʨʘʚʘʥʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʚʨʘʯʘʤʠ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 
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ʊʘʙʣʠʮʘ 5 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʘʜʨʘʤʠ ʨʘʡʦʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2016 ʛ. 

 

  ɸʣʘʡ ɸʨʘʚʘʥ ʂʘʨʘ-

ʉʫʫ 

ʂʘʨʘ- 

ʂʫʣʞʘ 

ʆʟʛʦʥ ʅʦʦʢʘʪ ʏʦʥ-

ɸʣʘʡ 

ʀʪʦʛʦ 

ɺʩʝʛʦ 81182 123000 392000 90000 257505 265900 24996 1,234583 

ɺʟʨʦʩʣ. 54242 76000 299196 53290 161282 180000 15578 839588 

ɼʝʪʩʢ. 26941 47000 92804 36710 96223 85900 9418 394996 

ɺʟʨʦʩʣ. ʩʪʦʤ. 

ʪʝʨʘʧʝʚʪ r

ʌ/ʃ 17 12 34 7 36 27 1 134 

ʆʙʝʩʧ. 0,3 1 11,3 0,7 0,6 1 0,4 0,1 

ɼʝʪʩʢʠʝ ʩʪʦʤ. ʌ/ʃ 3  2 4 1 8 7 25 

ʆʙʝʩʧ. 1,1 0,5 0,4 0,3 0,2 0,8 4,2 0,2 

ʆʨʪʦʧʝʜ r ʌ/ʃ 1 2 27 1 10   41 

ʆʙʝʩʧ. 0,1 0,5 0,9 0,2 0,3   0,7 

ʆʨʪʦʜʦʥʪ r ʌ/ʃ         

ʆʙʝʩʧ.         

ɿʫʙʥʳʝ 

ʪʝʭʥʠʢʠ 

ʌ/ʃ 8 7 20 1 20 9 1 66 

ʆʙʝʩʧ. 1,4 1,1 0,6 0,2 1,1 0,5 0,4 0,9 

ʄʝʜʩʝʩʪʨʳ ʌ/ʃ 4 9 23 4 23 19 1 83 

ʆʙʝʩʧ. 0,7 0,8 0,7 0,6 1,1 1 0,6 0,4 

ʅʦʨʤʘʪʠʚʥʘ ̫

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʌ/ʃ         

ʆʙʝʩʧ.         

 

ɺ ʆʟʛʦʥʩʢʦʤ ʨʘʡʦʥʝ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʩʝʣʝʥʠʷ ʧʦ 

ʦʙʣʘʩʪʠ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʨʘʙʦʪʘʶʪ 36 ʚʨʘʯʝʡ (ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ), ʥʦ 

ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʪʦʚ ʤʝʥʴʰʝ. ɿʜʝʩʴ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʦʪ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʦʪʤʝʯʘʝʪʩʷ ʩʘʤʦʝ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʦʚ (8 ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʨʘʡʦʥʘʤʠ.  

ɸʥʘʣʠʟ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʘʯʘʤʠ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʥʘʩʝʣʝʥʠʷ ʂʘʨʘ-ʂʫʣʞʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʵʪʦʪ ʨʘʡʦʥ ʠʤʝʝʪ ʣʫʯʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʪ.ʝ. 

ʥʘ 89980 ʥʘʩʝʣʝʥʠʷ ʚʳʜʝʣʝʥʦ 11 ʰʪʘʪʥʳʭ ʝʜʠʥʠʮ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʩʦʩʪʘʚʣʷʶʪ 

ʩʪʦʤʘʪʦʣʦʛʠ ʪʝʨʘʧʝʚʪʳ, ʘ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʤʝʶʪʩʷ ʧʦ ʦʜʥʦʡ ʰʪʘʪʥʦʡ ʝʜʠʥʠʮʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ïʚr ʷʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʘʯʘʤʠ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʚ ʨʘʟʥʳʭ 

ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ; 

ïʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʘʯʘʤʠ 

ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; 

ïʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʚʨʘʯʝʙʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʧʦʣʠʢʣʠʥʠʢ ʟʘʥʠʤʘʶʪ ʟʫʙʥʳʝ ʚʨʘʯʠ ʩʦ 

ʩʨʝʜʥʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ; 

ïʥʠ ʚ ʦʜʥʦʤ ʠʟ ʨʘʡʦʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʦʣʞʥʦʩʪʴ 

ʚʨʘʯʘ ʦʨʪʦʜʦʥʪʘ; 

ïʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʥʝʜʦʩʪʘʪʦʢ ʜʝʪʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʦʚ ʚ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʘʯʘʤʠ ʩʪʦʤʘʪʦʣʦʛʘʤʠ 

ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʨʘʡʦʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʦʪʤʝʯʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʜʝʪʩʢʠʤʠ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʢʨʘʡʥʝ ʥʘ ʥʠʟʢʦʤ 
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ʫʨʦʚʥʝ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʨʘʯʘʤʠ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʨʘʡʦʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ 

ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʩʢʦʤʫ ʠ 

ʚʟʨʦʩʣʦʤʫ ʥʘʩʝʣʝʥʠʶ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ (ʦʢʦʣʦʧʦʪʝʨʠ) ʚ 

ʘʢʫʰʝʨʩʪʚʝ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʠʭ ʩʠʩʪʝʤʥʦʛʦ ʫʯʝʪʘ (2016). ɸʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʟʝʨʚʳ ʚ ʩʥʠʞʝʥʠʠ ʵʪʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʣʝʞʘʪ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʥʘʙʣʶʜʝʥʠʠ ʙʝʨʝʤʝʥʥʳʭ, ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʚʳʷʚʣʝʥʠʠ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʥʝʜʦʧʫʱʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʘʙʩʦʣʶʪʥʳʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʭ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʠʯʥʦʡ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ (ʇʄʉʇ), ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʚʝʜʝʥʠʷ ʧʦ ʝʜʠʥʦʤʫ 

ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʧʣʘʥʫ, ʚʢʣʶʯʘʷ ʩʤʝʞʥʳʝ ʩʣʫʞʙʳ, ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʚʩʝʭ 

ʫʨʦʚʥʝʡ ʥʝʦʪʣʦʞʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʢ ʦʢʘʟʘʥʠʶ ʧʦʤʦʱʠ. 

ɸʢʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʪʜʝʣʝʥʠʷ ʨʝʘʥʠʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʠʭ ʨʘʟʚʠʪʠʷ, ʚʦʟʤʦʞʥʳʭ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʝʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʩʥʠʞʝʥʠʠ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. 
 

Abstract. The article presents an analysis of critical conditions (near miss) in obstetrics since 

the beginning of their systematic recording (2016). The analysis of critical conditions showed that 

the reserves in reducing these pathological conditions lie in the qualitative observation of pregnant 

women, the timely detection of extragenital diseases and the prevention of pregnancy with absolute 

contraindications at the primary health care (PHC) level, as well as adherence to the management 

algorithm according to a single agreed plan, including related services, continuous training of all 

personnel. levels of emergency interventions to ensure preparedness for assistance. Active support 

of vital functions in the conditions of the intensive care unit, as well as analysis of the reasons for 

their development, possible preventive measures are the most important component in reducing 

maternal mortality and disability in women of fertile age. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʢʦʣʦʧʦʪʝʨʠ, ʤʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ, ʤʝʛʘʧʦʣʠʩ. 
 

Keywords: near miss, maternal mortality, megalopolis. 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ çʉʘʣʘʤʘʪʪʳ פʘʟʘץʩʪʘʥè (2011ï2015 ʛʛ.) ʠ çɼʝʥʩʘʫʣʳץè 

(2016ï2019 ʛʛ.) ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʩʥʠʞʝʥʠʠ ʤʘʪʝʨʠʥʩʢʦʡ ʠ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ [1], ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʦʢʘʟʘʥʠʷ ʵʢʩʪʨʝʥʥʦʡ ʘʢʫʰʝʨʩʢʦʡ ʠ 
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ʥʝʦʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ, ʦʨʛʘʥʠʟʘʮʠʝʡ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ, ʫʣʫʯʰʝʥʠʝʤ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʞʠʟʥʠ ʚ ʩʪʨʘʥʝ.  

ɿʘ ʜʝʩʷʪʴ ʣʝʪ ʚ ʂʘʟʘʭʩʪʘʥʝ ʤʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʩ 17,4 ʜʦ 13,8 ʥʘ 100 ʪʳʩ 

ʞʠʚʦʨʦʞʜʝʥʥʳʭ (ʚ 2019 ʛ.), ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ð ʩ 14,84 ʜʦ 8,37 ʥʘ 1000 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ (ʚ 2019 ʛ). ʆʜʥʘʢʦ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʛʥʘʮʠʷ ʫʢʘʟʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʤʘʪʝʨʠʥʩʢʠʭ ʠ ʧʣʦʜʦʚʦ-

ʤʣʘʜʝʥʯʝʩʢʠʭ ʧʦʪʝʨʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʟʝʨʚʦʚ ʩʠʩʪʝʤʳ ʚ ʫʣʫʯʰʝʥʠʠ ʩʠʪʫʘʮʠʠ [2].  

ʆʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʝ ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʚ ʘʢʫʰʝʨʩʪʚʝ, ʧʨʠ ʢʦʪʦʨʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʷʞʝʣʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚ ʨʦʜʘʭ ʞʝʥʱʠʥʘ ʝʜʚʘ ʥʝ ʧʦʛʠʙʘʝʪ (ʦʢʦʣʦʧʦʪʝʨʠ, near miss maternal morbidity). 

ʇʨʠ ʪʘʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʪʨʝʙʫʶʪʩʷ ʘʢʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʜʝʣʝʥʠʷ ʨʝʘʥʠʤʘʮʠʠ. ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʠʭ ʨʘʟʚʠʪʠʷ, ʚʦʟʤʦʞʥʳʭ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʩʥʠʞʝʥʠʠ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʞʝʥʱʠʥ 

ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʤʦʥʠʪʦʨʠʥʛ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʩ 2014 ʛ., ʘ 

ʩʠʩʪʝʤʥʳʡ ʫʯʝʪ ʩ 2016 ʛ. ʈʝʛʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʙʦʣʝʚʳʝ ʪʦʯʢʠ ʦʢʘʟʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ, ʥʦ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʙʝʨʝʤʝʥʥʳʤ, ʨʦʞʝʥʠʮʘʤ, ʨʦʜʠʣʴʥʠʮʘʤ, ʞʝʥʱʠʥʘʤ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʦʦʙʱʝ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ ʠ ʧʨʠʥʠʤʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. ʎʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʠʪʠʯʝʩʢʠʭ ʘʢʫʰʝʨʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʚ ʢʨʫʧʥʦʤ 

ʤʝʛʘʧʦʣʠʩʝ ʛ. ɸʣʤʘʪʳ. 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʦʮʝʥʢʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʢʦʣʠʯʝʩʪʚʦ 

ʚʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʙʝʨʝʤʝʥʥʳʭ, ʨʦʞʝʥʠʮ ʠ ʨʦʜʠʣʴʥʠʮ ʜʦ 42 ʜʥʝʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ 

ʧʝʨʠʦʜʘ (ʂʉ); ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʘʙʩʦʣʶʪʥʳʭ ʯʠʩʣʘʭ (ʄʉ); 

ʩʦʦʪʥʦʰʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʢ 1 ʩʣʫʯʘʶ ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ 

(ʂʉ/ʄʉ); ʩʦʦʪʥʦʰʝʥʠʝ 1 ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ (ʈʦʜʳ/ʂʉ); ʩʦʦʪʥʦʰʝʥʠʝ 

1 ʄʉ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ (ʈʦʜʳ/ʄʉ). 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʛ. ɸʣʤʘʪʳ ʟʘ 2016ï2020 ʛʛ. 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ 1.  

ʉ ʤʦʤʝʥʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʚ ʈʂ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʜʠʥʘʤʠʢʝ 

ʫʚʝʣʠʯʠʣʦʩʴ ʩ 1122 ʜʦ 1405 ʚ 2017 ʛ., ʘ ʚ 2018 ʛ. ð ʩʥʠʟʠʣʦʩʴ ʥʘ 31,9%, ʚ 2019 ð ʥʘ 27,1%, ʚ 

2020 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʨʝʛʠʩʪʨʘʮʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʥʘ 3,2%. ʇʨʠ ʵʪʦʤ ʚ ʛ. ɸʣʤʘʪʳ 

ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʫʤʝʥʴʰʘʣʦʩʴ ʧʨʦʛʨʝʩʩʠʚʥʦ ʥʘ 9% ʠ 42% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

2017 ʛ. ʠ ʚ 2018 ʛ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʧʦʣʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʯʪʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʘʥʘʣʠʟʫ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ. ʊʘʤ, ʛʜʝ ʩʪʨʘʜʘʝʪ ʨʝʛʠʩʪʨʘʮʠʷ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ, ʪʘʤ ʠ ʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠʩʭʦʜʳ ʜʣʷ ʧʘʮʠʝʥʪʦʢ. ʕʪʦ ʪʨʝʙʫʝʪ 

ʧʨʠʥʷʪʠʷ ʩʠʩʪʝʤʥʳʭ ʨʝʰʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʢʘʟʘʥʠʷ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʳʩʦʢʠʭ ʨʠʩʢʦʚ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʥʘ ʤʝʩʪʘʭ ʧʦʟʚʦʣʷʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʢʨʠʪʠʯʝʩʢʠʤ 

ʠʟʙʝʞʘʪʴ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʪʝʨʴ.  

ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʂʉ/ʄʉ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ 

ʤʝʥʴʰʝ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʟʘ ʪʨʠ ʛʦʜʘ ʥʝ ʫʤʝʥʴʰʘʣʦʩʴ 

(ʧʦ 4 ʩʣʫʯʘʷ). 
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ʊʘʙʣʠʮʘ 1  

ɼʀʅɸʄʀʂɸ ʇʆʂɸɿɸʊɽʃɽʁ ʂʈʀʊʀʏɽʉʂʀʍ ʉʆʉʊʆʗʅʀʁ ʚ ʛ. ɸʣʤʘʪʳ 
 

ʇʦʢʘʟʘʪʝʣʴ ʨʝʛʠʦʥ 2016 2017 2018 2019 2020 

ʂʉ, ʘʙʩ ʛ. ɸʣʤʘʪʳ 133 121 70 88 70 

ʈʂ 1122 1405 1222 961 993 

ʈʦʜʳ, ʘʙʩ ʛ. ɸʣʤʘʪʳ 50018 43870 48305 44914 45232 

ʈʂ 293822 382570 400721 381454 422068 

ʂʉ/ʄʉ ʛ. ɸʣʤʘʪʳ 33,3 30,3 17,5 17,6 6,3 

ʈʂ 31,2 41,3 21,8 17,4 6,3 

ʈʦʜʳ/ʂʉ ʛ. ɸʣʤʘʪʳ 376 363 690 510 646 

ʈʂ 262 272 328 396 425 

ʈʦʜʳ/ʄʉ ʛ. ɸʣʤʘʪʳ 12505 10968 12076 8982 4112 

ʈʂ 8162 11252 7156 6935 2705 
 

ʊʘʙʣʠʮʘ 2 

ʉʊʈʋʂʊʋʈɸ ʇʈʀʏʀʅ ʂʈʀʊʀʏɽʉʂʀʍ ʉʆʉʊʆʗʅʀʁ ɺ ʈʂ ʚ 2017-2020 ʛʛ., (%) 
 

ʇʨʠʯʠʥʘ/ʛʦʜ 2017 2018 2019 2020 

ɸʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ 27,5 34,1 34,8 28,1 

ʇʨʝʵʢʣʘʤʧʩʠʷ 31,0 21,2 23,4 18,7 

ɻʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 7,4 10,6 9,7 8,6 

ʕʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 29,8 29,7 29,4 44,3 

ʇʨʦʯʠʝ  4,3 4,4 2,6 4,3 
 

ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʈʦʜʳ/ʂʉ ʚʠʜʥʦ, ʯʪʦ ʥʘ 1 ʢʨʠʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʭʦʜʠʣʦʩʴ 

376 ʨʦʜʦʚ ʚ 2016 ʛ., ʘ ʚ 2018 ʛ. ð 690, ʚ 2020 ʛ. ð 646 ʨʦʜʦʚ. ʉʪʨʫʢʪʫʨʘ ʧʨʠʯʠʥ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ ʚ ʈʂ ʚ 2017ï2020 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 2, ʚ ʛ. ɸʣʤʘʪʳ ð ʚ ʊʘʙʣʠʮʝ 3.  
 

ʊʘʙʣʠʮʘ 3 

ʉʊʈʋʂʊʋʈɸ ʇʈʀʏʀʅ ʂʈʀʊʀʏɽʉʂʀʍ ʉʆʉʊʆʗʅʀʁ ɺ ʈʂ ʚ 2017-2020 ʛʛ., (%) 
 

ʇʨʠʯʠʥʘ/ʛʦʜ 2017 2018 2019 2020 

ɸʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ 26 34,7 37,5 34,2 

ʇʨʝʵʢʣʘʤʧʩʠʷ 19 19,4 27,2 12,9 

ɻʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 11 12,5 10,2 8,6 

ʕʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 38 27,8 26,1 40 

ʇʨʦʯʠʝ  6 5,6 0 4,3 
 

ɺ 2017 ʛ. ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʠʯʠʥʘʤʠ ʂʉ ʚ ʈʝʩʧʫʙʣʠʢʝ ʙʳʣʠ ʧʨʝʵʢʣʘʤʧʩʠʷ (31,0%), 

ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (29,8%), ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ (27,5%), ʛʥʦʡʥʦ-

ʩʝʧʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ (7,4%) ʠ ʧʨʦʯʠʝ (4,3%). ɺ 2018 ʛʦʜʫ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʰʣʠ 

ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ (34,1%), ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (29,7%) ʦʩʪʘʣʠʩʴ ʥʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ, ʧʨʝʵʢʣʘʤʧʩʠʷ ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʥʘ ʪʨʝʪʴʝ ʤʝʩʪʦ (21,2%); ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ 10,6% ʠ ʧʨʦʯʠʝ ʧʨʠʯʠʥʳ 4,4%. ɺ 2019 ʛʦʜʫ ʚ ʩʪʨʫʢʪʫʨʝ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʣʫʯʘʝʚ ʧʨʝʚʘʣʠʨʫʶʪ ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ (34,8%), ʜʘʣʝʝ ð ʧʨʝʵʢʣʘʤʧʩʠʷ (23,4%), 

ʩʝʧʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ð 9,7%. ɺ 2020 ʛʦʜʫ ʧʨʝʚʘʣʠʨʫʶʪ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ (44,3%), ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ (28,11%), ʧʨʝʵʢʣʘʤʧʩʠʷ (18,7%). 

ɹʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʚ 2020 ʛ ʩʪʘʣʘ ʩʠʪʫʘʮʠʷ ʩ ʧʘʥʜʝʤʠʝʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʀʟ 

440 ʩʣʫʯʘʝʚ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ʚ 26 ʩʣʫʯʘʷʭ ʦʙʫʩʣʦʚʣʝʥ 
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ʦʩʣʦʞʥʝʥʠʷʤʠ ʦʪ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʨʠʯʠʥ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ ʚ ʛ. ɸʣʤʘʪʳ ʚ 2017ï2020 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ 3. 

ɺ ʛ. ɸʣʤʘʪʳ ʚ 2017 ʛ. ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʙʳʣʠ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (38%), 

ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ (26%), ʧʨʝʵʢʣʘʤʧʩʠʷ (19%). ɺ 2018 ʛ. ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʙʳʣʠ 

ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ (34,7%), ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (27,8%), ʧʨʝʵʢʣʘʤʧʩʠʷ 

(19,4%), ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ (12,5%) ʠ ʧʨʦʯʠʝ (5,6%). ʉʨʝʜʠ ʧʨʦʯʠʭ ʚʦʟʨʦʩʣʦ 

ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʠ ʘʢʫʰʝʨʩʢʦʡ ʵʤʙʦʣʠʠ. ɺ 2019 ʛ. 

ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 37,5%, ʧʨʝʵʢʣʘʤʧʩʠʷ (27,2%), ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ (26.1%). ɺ 2020 ʛ. ɻ ʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ (40%), 

ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ (34,2%), ʧʨʝʵʢʣʘʤʧʩʠʷ (12,9%), ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

(8,6%), ʧʨʦʯʠʝ (4,3%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʨʫʢʪʫʨʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʚʳʭʦʜʷʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ, ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠ ʧʨʝʵʢʣʘʤʧʩʠʷ ʟʘʥʠʤʘʶʪ ʦʩʥʦʚʥʦʝ 

ʤʝʩʪʦ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʠʨʦʩʪʘ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʚ 2017 ʛ. ʩʦʩʪʘʚʣʷʣʘ 4 ʜʥʷ, ʚ 2018 ʛ. 3,2, ʚ 

2019 ð 3, ʚ 2020 ð 3,4 ʜʥʷ. ʂʨʠʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʢʦʣʦ 2ï3 

ʩʫʪʦʢ, ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʢʘ ʩʥʠʤʘʝʪʩʷ ʩ ʢʦʥʪʨʦʣʷ, ʢʘʢ ʢʨʠʪʠʯʝʩʢʘʷ. 

ʋʜʣʠʥʝʥʠʝ ʩʨʦʢʦʚ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʘʮʠʝʥʪʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʢʦʤʝ, ʜʣʠʪʝʣʴʥʦ ʥʘ ʀɺʃ, ʩ ʪʘʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʢʘʢ ʆʇʅ, ʩʝʧʩʠʩ, ʆʅʄʂ, ʪʨʝʙʫʶʱʠʤʠ 

ʵʬʬʝʨʝʥʪʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʩʣʦʞʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ ʦʩʥʦʚʥʦʤʫ 

ʩʦʤʘʪʠʯʝʩʢʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ.  

ʏʠʩʣʦ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʧʦʣʥʘʷ ʠʭ 

ʨʝʛʠʩʪʨʘʮʠʷ, ʯʪʦ ʚʣʝʯʝʪ ʢ ʟʘʧʘʟʜʳʚʘʥʠʶ ʦʢʘʟʘʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 

ʫʪʷʞʝʣʝʥʠʶ ʩʦʩʪʦʷʥʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʘʤ. 
 

ʆʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ð ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʠʭ ʨʦʩʪʘ, ʯʪʦ ʛʦʚʦʨʠʪ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʯʠʥ ʢʨʦʚʦʪʝʯʝʥʠʡ. ʅʘʠʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʩʨʝʜʠ ʚʩʝʭ ʘʢʫʰʝʨʩʢʠʭ ʢʨʦʚʦʪʝʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʩʣʝʨʦʜʦʚʳʝ. ʄʘʩʩʠʚʥʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ 

ʧʨʦʪʝʢʘʶʪ ʥʘ ʬʦʥʝ ʠʟʥʘʯʘʣʴʥʦʡ ʢʦʘʛʫʣʦʧʘʪʠʠ, ʢʦʪʦʨʘʷ ʟʘʯʘʩʪʫʶ ʦʩʪʘʝʪʩʷ ʥʝʚʳʷʚʣʝʥʥʦʡ, ʘ 

ʤʘʩʩʠʚʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʩʠʩʪʝʤʝ ʛʝʤʦʩʪʘʟʘ 

ʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤ ʰʦʢʦʤ [3]. ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʤʘʩʩʠʚʥʳʤʠ 

ʘʢʫʰʝʨʩʢʠʤʠ ʢʨʦʚʦʪʝʯʝʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʘ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʚʳʷʚʣʝʥʠʷ 

ʬʦʨʤʳ ʠ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʡ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʥʠʤʘʥʠʷ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʘʪʦʛʝʥʝʟʦʤ ʥʘʨʫʰʝʥʠʡ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ ʠ ʚʦʟʥʠʢʘʶʱʠʤʠ 

ʦʩʣʦʞʥʝʥʠʷʤʠ [4].  

ʉʨʝʜʠ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ð ʘʥʝʤʠʷ ʙʝʨʝʤʝʥʥʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ (28%) 

ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ɺʆɿ ʧʦʨʦʛ 5%. ʇʨʝʵʢʣʘʤʧʩʠʷ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʧʨʠʯʠʥʘ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʪʘʢ ʠ ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʌʘʢʪʦʨʦʤ ʨʠʩʢʘ ʤʘʩʩʠʚʥʳʭ 

ʢʨʦʚʦʪʝʯʝʥʠʡ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʧʝʨʘʮʠʡ 

ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʯʘʩʪʦʪʘ ʢʨʦʚʦʪʝʯʝʥʠʡ ʚ 3ï5 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʧʨʠ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʨʦʜʘʭ [4]. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ɸʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʟʝʨʚʳ ʚ ʩʥʠʞʝʥʠʠ ʵʪʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 
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ʩʦʩʪʦʷʥʠʡ ʣʝʞʘʪ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʙʝʨʝʤʝʥʥʳʭ, ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʚʳʷʚʣʝʥʠʠ 

ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʥʝʜʦʧʫʱʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʘʙʩʦʣʶʪʥʳʭ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʭ ʥʘ ʫʨʦʚʥʝ ʇʄʉʇ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʚʝʜʝʥʠʷ ʧʦ ʝʜʠʥʦʤʫ 

ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʧʣʘʥʫ, ʚʢʣʶʯʘʷ ʩʤʝʞʥʳʝ ʩʣʫʞʙʳ, ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʚʩʝʭ 

ʫʨʦʚʥʝʡ ʥʝʦʪʣʦʞʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʢ ʦʢʘʟʘʥʠʶ ʧʦʤʦʱʠ. ʅʘ 

ʫʨʦʚʥʝ ʇʄʉʇ ʚʘʞʥʘ ʨʘʙʦʪʘ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ 

ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʚʦʝ ʟʜʦʨʦʚʴʝ, ʚʘʢʮʠʥʘʮʠʷ ʦʪ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʚʥʝʜʨʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺʆɿ, ʖʅʀʉɽʌ, ʪʝʣʝʤʝʜʠʮʠʥʳ.  
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ɺʃʀʗʅʀɽ ʍʀʊʆɿɸʅɸ, ʌʆʊʆʄʆɼʋʃʗʎʀʀ ʀ ʌʀɿʀʏɽʉʂʀʍ ʋʇʈɸɾʅɽʅʀʁ 

ʅɸ ʇʈʆʎɽʉʉ ʈɽɻɽʅɽʈɸʎʀʀ ʆʇɽʈɸʎʀʆʅʅʓʍ ʈɸʅ ɺ ʕʂʉʇɽʈʀʄɽʅʊɽ 

 

Éʋʟʘʢʦʚ ʊ. ɹ., ʂʠʨʛʠʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤ. ʉ.ɹ. ɼʘʥʠʷʨʦʚʘ, ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

Éʋʟʘʢʦʚ ʆ. ɾ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʂʠʨʛʠʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤ. ʉ.ɹ. ɼʘʥʠʷʨʦʚʘ, ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

Éɹʝʣʦʚ ɻ. ɺ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʂʠʨʛʠʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 
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Éɹʘʡʙʫʣʘʪʦʚ ʕ. ʄ., ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʚʳʩʰʘʷ ʰʢʦʣʘ ʤʝʜʠʮʠʥʳ, 

ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

 

EFFECT OF CHITOSAN, PHOTOMODULATION AND PHYSICAL EXERCISES 

ON THE REGENERATION OF OPERATING WOUNDS IN EXPERIMENT 

 

ÉUzakov T., Kyrgyz State Medical Institute of retraining and advanced training, 

Bishkek, Kyrgyzstan 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʥʘ 60 ʙʝʣʳʭ ʢʨʳʩʘʭ ʧʦʨʦʜʳ Wistar, ʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ. ʂʨʳʩʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʛʨʫʧʧ ʧʦ 10 ʢʨʳʩ ʚ 

ʢʘʞʜʦʡ. 1 ʛʨʫʧʧʘ ð ʢʦʥʪʨʦʣʴʥʘʷ, ʢʨʳʩʘʤ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʚʦʜʠʣʠ ʨʘʟʨʝʟ ʥʘ ʙʦʢʦʚʦʡ 

ʩʪʝʥʢʝ, ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʟʘʞʠʚʣʝʥʠʝʤ ʚ ʪʝʯʝʥʠʠ 10 ʜʥʝʡ; 

2 ʛʨʫʧʧʘ ð ʨʘʟʨʝʟ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʭʠʪʦʟʘʥʦʚʦʡ ʤʘʟʠ; 3 ʛʨʫʧʧʘ ð ʥʘ ʨʘʥʫ 

ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʬʦʪʦʩʪʠʤʫʣʷʮʠʝʡ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʤʝʪʠʣʝʥʦʚʳʤ ʩʠʥʠʤ; 4 ʛʨʫʧʧʘ ð 

ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚ ʧʦʩʪʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʥʘ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʝ 30 ʤʠʥʫʪ; 5 ʛʨʫʧʧʘ ð 

ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʠʪʦʟʘʥʘ, ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ ʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ɿʘʞʠʚʣʝʥʠʝ ʨʘʥ 

ʬʠʢʩʠʨʦʚʘʣʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʣʦʱʘʜʠ, ʧʨʦʠʟʚʦʜʠʣʠ ʬʦʪʦʬʠʢʩʘʮʠʶ ʨʘʥʳ ʠ ʧʨʠʙʝʛʘʣʠ ʢ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʢʦʞʠ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʣʫʯʰʝʝ ʟʘʞʠʚʣʝʥʠʝ ʨʘʥʳ ʧʦ ʜʘʥʥʳʤ ʧʣʘʥʠʤʝʪʨʠʠ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʦʩʪʦʚʝʨʥʦ ʦʪʤʝʯʝʥʦ ʚ 5 ʛʨʫʧʧʝ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ. ɺʳʚʦʜʳ: 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠ ʙʦʣʴʰʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʥʘʭ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʨʘʥʝʝ 

ʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

 

Abstract. The study was carried out on 60 white Wistar rats, simulating a surgical wound. 

The rats were divided into 5 groups of 10 rats each. Group 1 ð control, rats from this group made 

an incision on the side wall, abdominal wall, followed by natural healing within 10 days; Group 2 

ð an incision followed by the use of chitosan ointment; Group 3 ð the wound was exposed to 

photostimulation treated with methylene blue; Group 4 ð physical activity in the postoperative 

period on a treadmill for 30 minutes; Group 5 ð complex application of chitosan, photostimulation 

and physical activity. Wound healing was recorded by determining the area, photo-fixation of 

the wound was performed, and histological examinations of the skin and internal organs were 
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performed. Obtained results: The best wound healing according to planimetry and histological 

studies was reliably noted in group 5 with the complex treatment of the surgical wound. 

Conclusions: The rehabilitation complex for large surgical wounds should include previously local 

effects of physiotherapeutic procedures and physical activity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʝʨʘʮʠʦʥʥʘʷ ʨʘʥʘ, ʨʝʘʙʠʣʠʪʘʮʠʷ, ʭʠʪʦʟʘʥ, ʬʦʪʦʤʦʜʫʣʷʮʠʷ, 

ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ.  

 

Keywords: surgical wound, rehabilitation, chitosan, photomodulation, physical exercises. 

 

ʇʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʥ ʧʦʥʷʪʥʘ ʢʘʞʜʦʤʫ 

ʭʠʨʫʨʛʫ. ɺʦʩʧʘʣʝʥʠʝ ʨʘʥʳ, ʚʧʣʦʪʴ ʜʦ ʨʘʩʭʦʞʜʝʥʠʷ ʰʚʦʚ, ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ ʠ ʟʘʯʘʩʪʫʶ 

ʩʚʦʜʠʪ ʥʘ ʥʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʡ ʦʧʝʨʘʮʠʠ [10]. ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʢʨʝʤʦʚ ʠ 

ʧʝʨʝʚʷʟʦʯʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʦʩʧʘʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʭʠʪʦʟʘʥʘ [1, 2, 4, 

6, 8]. ʊʘʢʞʝ ʜʦʢʘʟʘʥʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʥʥʠʡ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʤʝʩʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʥʫ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʩʚʝʪʦʪʝʨʘʧʠʠ ʣʘʟʝʨʦʤ, ʧʦʣʷʨʠʟʦʚʘʥʥʳʤ ʩʚʝʪʦʤ ʠ ʬʦʪʦʤʦʜʫʣʷʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʥʳ ʩ ʢʨʘʩʠʪʝʣʷʤʠ, ʪʨʦʧʥʳʤʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʠʢʨʦʙʘʤ [3, 5, 7]. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʵʬʬʝʢʪʝ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʷʭ ʧʨʠ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʥʘʭ, ʪʦʛʜʘ ʢʘʢ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʥʝ ʫʩʢʦʨʷʶʪ ʟʘʞʠʚʣʝʥʠʝ 

ʨʘʥ, ʧʦ ʢʨʘʡʥʝ ʤʝʨʝ ʥʘ ʬʦʥʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ [11]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʬʦʪʦʤʦʜʫʣʷʮʠʷ ʫʩʠʣʠʚʘʝʪ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʭʠʪʦʟʘʥʘ [9]. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʦʪʨʘʞʘʝʪʩʷ 

ʧʨʠ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʥʘ ʙʨʶʰʥʫʶ ʩʪʝʥʢʫ [8]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʘ ʭʠʪʦʟʘʥʘ, ʬʦʪʦʤʦʜʫʣʷʮʠʠ ʩ ʤʝʪʠʣʝʥʦʚʳʤ 

ʩʠʥʠʤ ʠ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʟʘʞʠʚʣʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ ʫ ʙʝʣʳʭ ʢʨʳʩ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ 60 ʙʝʣʳʭ ʢʨʳʩʘʭ ʦʙʦʝʛʦ ʧʦʣʘ ʤʘʩʩʦʡ 130ï189 ʛ ʠʩʩʣʝʜʦʚʘʣʠ 

ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʘ ʭʠʪʦʟʘʥʘ, ʬʦʪʦʤʦʜʫʣʷʮʠʠ ʩ ʤʝʪʠʣʝʥʦʚʳʤ ʩʠʥʠʤ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʟʘʞʠʚʣʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ. ɾʠʚʦʪʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʛʨʫʧʧ ʧʦ 

10 ʢʨʳʩ: 

1 ʛʨʫʧʧʘ ð ʢʦʥʪʨʦʣʴʥʘʷ, ʢʨʳʩʘʤ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʚʦʜʠʣʠ ʨʘʟʨʝʟ ʥʘ ʙʦʢʦʚʦʡ 

ʩʪʝʥʢʝ, ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʟʘʞʠʚʣʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ;  

2 ʛʨʫʧʧʘ ð ʨʘʟʨʝʟ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʭʠʪʦʟʘʥʦʚʦʡ ʤʘʟʠ;  

3 ʛʨʫʧʧʘ ð ʥʘ ʨʘʥʫ ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʬʦʪʦʩʪʠʤʫʣʷʮʠʝʡ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʤʝʪʠʣʝʥʦʚʳʤ 

ʩʠʥʠʤ;  

4 ʛʨʫʧʧʘ ð ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚ ʧʦʩʪʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʥʘ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʝ 

30 ʤʠʥʫʪ;  

5 ʛʨʫʧʧʘ ð ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʠʪʦʟʘʥʘ, ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ.  

ɿʘʞʠʚʣʝʥʠʝ ʨʘʥʳ ʬʠʢʩʠʨʦʚʘʣʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʣʦʱʘʜʠ ʠ 

ʩʢʦʨʦʩʪʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ. ʅʘ 10 ʜʝʥʴ ʞʠʚʦʪʥʳʭ ʫʤʝʨʪʚʣʷʣʠ ʧʦʜ ʛʝʢʩʝʥʘʣʦʚʳʤ ʥʘʨʢʦʟʦʤ. ʅʘ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʢʦʞʠ, ʦʢʨʘʰʝʥʥʳʭ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʦʧʨʝʜʝʣʷʣʠ 
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ʚʳʨʘʞʝʥʥʦʩʪʴ ʣʠʤʬʦ-ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʧʦʣʥʦʢʨʦʚʠʷ, ʦʪʤʝʯʘʣʦʩʴ ʪʘʢʞʝ 

ʥʘʣʠʯʠʝ ʜʠʩʪʨʦʬʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʅʘ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʟʢʘʭ ʦʢʨʘʰʝʥʥʳʭ ʧʦ 

ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ ʦʧʨʝʜʝʣʷʣʩʷ ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʦʪʜʝʣʷʝʤʦʛʦ ʨʘʥʳ. 
 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʘʜʝʞʘ ʢʨʳʩ ʥʝ ʙʳʣʦ. ʀʩʭʦʜʥʘʷ ʧʣʦʱʘʜʴ ʨʘʥʳ ʧʨʠ ʨʘʩʭʦʞʜʝʥʠʠ ʢʨʘʝʚ ʥʘ 3 ʤʤ ʠ 

ʜʣʠʥʝ ʨʘʟʨʝʟʘ 30 ʤʤ ʩʦʩʪʘʚʠʣʘ 90 ʤʤ2. ʅʘ ʚʪʦʨʦʡ ʜʝʥʴ ʧʣʦʱʘʜʴ ʨʘʥʳ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘʩʴ 

ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ (ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1  

ʇʃʆʑɸɼʔ ʆʇɽʈɸʎʀʆʅʅʆʁ ʈɸʅʓ (ʤʤ2)  

ʇʈʀ ʈɸɿʅʓʍ ʉʇʆʉʆɹɸʍ ʈɽɸɹʀʃʀʊɸʎʀʀ ʆʇɽʈɸʎʀʆʅʅʆʁ ʈɸʅʓ ʋ ʂʈʓʉ 
 

ɻʨʫʧʧʘ 2 ʩʫʪʢʠ 5 ʩʫʪʢʠ 7 ʩʫʪʢʠ 10 ʩʫʪʢʠ 

1 129Ñ24 389Ñ36** 365Ñ25 221Ñ18** 

2 130Ñ30 231Ñ31**,* 210Ñ20* 90Ñ15**,* 

3 115Ñ29 216Ñ30**,* 215Ñ20* 122Ñ18**,* 

4 121Ñ22 207Ñ31**,* 211Ñ22* 98Ñ27**,* 

5 122Ñ25 219Ñ20**,* 199Ñ18* 48Ñ16**,* 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʨʘʟʣʠʯʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʜʦʩʪʦʚʝʨʥʦ, ʨ<0,05; ** ð ʨʘʟʣʠʯʠʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ ʜʦʩʪʦʚʝʨʥʦ, ʨ<0,05. 

 

ʅʘʙʣʶʜʘʣʦʩʴ ʩʝʨʦʟʥʦʝ ʦʪʜʝʣʷʝʤʦʝ ʠʟ ʨʘʥʳ. ʂʨʘʷ ʠ ʜʥʦ ʦʪʝʯʥʳʝ, ʛʠʧʝʨʝʤʠʨʦʚʘʥʥʳʝ. 

ʅʝʡʪʨʦʬʠʣʳ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 20 ʜʦ 37%, ʣʠʤʬʦʮʠʪʳ 38ï39%, ʤʘʢʨʦʬʘʛʠ ʦʪ 

25 ʜʦ 42%. ʅʘ 10 ʜʝʥʴ ʚ ʦʪʜʝʣʷʝʤʦʤ ʨʘʥ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ ʥʝʡʪʨʦʬʠʣʳ ʦʩʪʘʶʪʩʷ 

ʦʩʥʦʚʥʳʤ ʢʣʝʪʦʯʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ (45%), ʯʫʪʴ ʤʝʥʴʰʝ ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ, ʠ ʤʘʢʨʦʬʘʛʠ ʷʚʣʷʶʪʩʷ ʤʠʥʦʨʥʦʡ ʬʨʘʢʮʠʝʡ. ɺ ʛʨʫʧʧʝ ʩ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʪʨʝʭ ʬʘʢʪʦʨʦʚ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʥʘʠʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ, ʥʝʞʝʣʠ ʚ ʛʨʫʧʧʘʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

 

ɺʳʚʦʜʳ: ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʫʤʝʨʝʥʥʘʷ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʢʦʥʮʝʧʮʠʷʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ɺʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʥʘʪʘʣʴʥʦʡ ʠ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʦʪʨʘʞʝʥʳ 

ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʩʤʝʨʪʥʦʩʪʠ ʜʝʪʝʡ ʦʪ ɺʇʈ.  

 

Abstract. The article provides an overview of the literature on the concepts of improving 

perinatal care in the modern world. The positive aspects of the organization of prenatal and cardiac 

surgery services at the present stage have been revealed. At the same time, the article reflects the 

key problems, the solution of which can help to reduce the morbidity and mortality of children from 

congenital malformations. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦ ʚʩʝʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʠʩʪʝʤʘ ʦʢʘʟʘʥʠʷ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʦʤʦʱʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ ʧʦ 

ʪʨʝʤ ʫʨʦʚʥʷʤ (ʧʝʨʚʠʯʥʳʡ, ʚʪʦʨʠʯʥʳʡ ʠ ʪʨʝʪʠʯʥʳʡ), ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʚʩʝʦʙʱʫʶ 

ʜʦʩʪʫʧʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʝʝ ʢʣʠʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ [1].  

ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʘʮʠʝʥʪʦʚ NICU (Neonatal intensive Care unit) ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʜʣʷ ʦʪʜʝʣʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʚʥʝʜʨʝʥʠʝʤ ʧʨʦʛʨʘʤʤ ʧʦ ʢʘʯʝʩʪʚʫ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ, ʫʭʦʜʘ, ʢʦʪʦʨʘʷ ʩʪʠʤʫʣʠʨʫʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʙʲʝʢʪʠʚʥʦʡ 
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ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʥʘʣʠʟʝ ʦʰʠʙʦʢ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ, ʫʷʟʚʠʤʳʭ ʢ 

ʦʰʠʙʢʘʤ. 

ʇʝʨʠʥʘʪʘʣʴʥʘʷ ʩʣʫʞʙʘ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʘʮʠʝʥʪ- ʠ ʩʝʤʝʡʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ. ʇʘʮʠʝʥʪ-ʩʝʤʝʡʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʦʜʭʦʜ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦʛʦ 

ʧʘʮʠʝʥʪʘ, ʥʦ ʠ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʩʝʤʴʠ ʚ ʩʦʭʨʘʥʝʥʠʠ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʘ. ʊʝʨʤʠʥ çʩʝʤʴʷè ʧʨʠ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʣʫʞʙʝ ʚʢʣʶʯʘʝʪ ʙʝʨʝʤʝʥʥʫʶ ʞʝʥʱʠʥʫ ʠ ʝʝ ʧʦʜʜʝʨʞʢʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʚʩʝʭ ʩʣʝʜʫʶʱʠʭ ʣʠʮ: ʩʫʧʨʫʛʘ ʠʣʠ ʧʘʨʪʥʝʨʘ, ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠ ʜʨʫʟʝʡ [2-3]. 

ɺʘʞʥʝʡʰʠʤʠ ʘʩʧʝʢʪʘʤʠ ʫʩʧʝʰʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʢʦʤʧʣʝʢʩʥʳʤ ʩʣʫʞʙʘʤ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ; ʦʭʚʘʪ 

ʧʘʮʠʝʥʪ- ʠ ʩʝʤʴʷ- ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ; 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʭʦʜʘ; ʧʨʦʩʚʝʱʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ 

ʟʜʦʨʦʚʴʝ; ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [4-5].  

ɼʣʷ ʩʥʠʞʝʥʠʷ ʤʘʪʝʨʠʥʩʢʦʡ ʠ ʥʝʦʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚʘʞʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘ - 

ʫʚʝʣʠʯʝʥʠʝ ʦʭʚʘʪʘ ʥʘʩʝʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʩʣʫʛʘʤʠ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʆʙʲʝʜʠʥʝʥʠʝ ʫʩʠʣʠʡ ʧʦ ʵʪʠ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʝʘʣʴʥʦʤʫ ʜʦʩʪʠʞʝʥʠʶ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʥʝʦʥʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʩʪʨʘʥʳ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ð ʧʦʤʦʯʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʦʙʣʘʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʫʣʫʯʰʝʥʠʷ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʣʘʥʳ ʜʝʡʩʪʚʠʡ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʵʪʠʭ ʫʩʣʫʛ. ʆʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʚʳʷʚʣʝʥʠʠ ʩʠʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʦʮʝʥʢʠ ð ʥʝ ʦʙʚʠʥʠʪʴ, ʘ ʦʢʘʟʘʪʴ ʧʦʜʜʝʨʞʢʫ. 

ʊʦʣʴʢʦ ʩʪʨʦʛʠʡ ʥʘʜʟʦʨ, ʢʘʨʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ, ʧʦʠʩʢ ʠ ʥʘʢʘʟʘʥʠʝ 

ʚʠʥʦʚʥʳʭ ʚʳʟʳʚʘʝʪ ʧʨʦʪʝʩʪ ʠ ʦʪʨʠʮʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʠʚʦʜʠʪ 

ʩʢʦʨʝʝ ʢ ʩʦʢʨʳʪʠʶ ʧʨʦʙʣʝʤ, ʩʥʠʞʘʝʪ ʤʦʪʠʚʘʮʠʶ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʙʘʨʴʝʨʳ ʥʘ ʧʫʪʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ [6].  

ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʦʢʘʟʘʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ 

ʜʦʣʞʥʘ ʙʳʪʴ ʙʝʟʦʧʘʩʥʦʡ, ʵʬʬʝʢʪʠʚʥʦʡ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ, ʩʧʨʘʚʝʜʣʠʚʦʡ ʠ 

ʫʯʠʪʳʚʘʶʱʝʡ ʠʥʪʝʨʝʩʳ ʯʝʣʦʚʝʢʘ [7]. 

ɺʆɿ ʚ 2018 ʛʦʜʫ ʨʘʟʨʘʙʦʪʘʣʘ çʉʪʘʥʜʘʨʪʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 

ʦʢʘʟʳʚʘʝʤʦʡ ʤʘʪʝʨʷʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʚ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭè [8], ʚ ʢʦʪʦʨʦʤ ʉʪʘʥʜʘʨʪʳ 

ʷʚʣʷʶʪʩʷ ʧʦ ʩʫʪʠ ʨʘʤʦʯʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʦʩʝʤʴ ʧʨʠʦʨʠʪʝʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ:  

ʉʪʘʥʜʘʨʪ 1: ɺʩʝʤ ʞʝʥʱʠʥʘʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʠ 

ʥʘʫʯʥʦʦʙʦʩʥʦʚʘʥʥʳʝ ʫʭʦʜ ʠ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʚ ʩʣʫʯʘʝ ʦʩʣʦʞʥʝʥʠʡ ʚʦ ʚʨʝʤʷ ʨʦʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʠ ʨʘʥʥʝʛʦ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʪʘʥʜʘʨʪ 2: ʉʠʩʪʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʮʝʣʷʭ ʧʨʠʥʷʪʠʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʳʭ ʠ ʥʘʜʣʝʞʘʱʠʭ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʚʩʝʤ ʞʝʥʱʠʥʘʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ.  

ʉʪʘʥʜʘʨʪ 3. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʧʦʜʜʘʝʪʩʷ ʣʝʯʝʥʠʶ ʩ 

ʧʦʤʦʱʴʶ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ, ʞʝʥʱʠʥʳ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʬʠʣʷ.  
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ʉʪʘʥʜʘʨʪ 4. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʞʝʥʱʠʥʘʤʠ ʠ ʠʭ ʩʝʤʴʷʤʠ ʥʦʩʠʪ ʵʬʬʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʫʯʠʪʳʚʘʝʪ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ. 

ʉʪʘʥʜʘʨʪ 5. ʆʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʞʝʥʱʠʥʘʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʥʦʩʠʪ 

ʫʚʘʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʟʘʱʠʪʫ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ. 

ʉʪʘʥʜʘʨʪ 6. ɺʩʝʤ ʞʝʥʱʠʥʘʤ ʠ ʯʣʝʥʘʤ ʠʭ ʩʝʤʝʡ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ 

ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʩʰʠʨʝʥʠʝ 

ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʞʝʥʱʠʥ.  

ʉʪʘʥʜʘʨʪ 7. ɺʩʝʤ ʞʝʥʱʠʥʘʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʫʩʣʫʛʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ 

ʧʦʤʦʱʴ ʠ ʣʝʯʝʥʠʝ ʦʩʣʦʞʥʝʥʠʡ.  

ʉʪʘʥʜʘʨʪ 8. ɺ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ ʠʤʝʝʪʩʷ ʥʘʜʣʝʞʘʱʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦʣʥʦʮʝʥʥʳʝ ʩʠʩʪʝʤʳ ʚʦʜʦ-, ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ ʩʘʥʠʪʘʨʠʠ, ʘ 

ʪʘʢʞʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʮʝʜʫʨ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʣʷ ʤʘʪʝʨʝʡ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ 

ʣʝʯʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ.  

ɺ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ: 

- ʧʦʦʱʨʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʘʝʥʠʷʭ, ʧʦʚʳʰʘʪʴ 

ʢʘʯʝʩʪʚʦ ʩʪʨʫʢʪʫʨ, ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ;  

- ʦʙʝʩʧʝʯʠʪʴ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʠ ʚʳʚʦʜʦʚ ʦ ʢʘʯʝʩʪʚʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʝʜʠʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ;  

- ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʦ ʥʝʜʦʩʪʘʪʢʘʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʪʴ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʠ 

ʧʦʣʫʯʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʪʝʥʮʠʘʣʝ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ;  

- ʦʢʘʟʘʪʴ ʧʦʜʜʝʨʞʢʫ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠ ʥʝʧʨʝʨʳʚʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʨʘʤʢʘʭ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʧʫʪʝʤ ʠʥʪʝʥʩʠʚʥʦʡ 

ʤʝʞʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʝʛʦ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ (ʚʥʫʪʨʝʥʥʝʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ);  

- ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, 

ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʠʤʳʭ, ʜʦʩʪʦʚʝʨʥʳʭ ʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʢʨʠʪʝʨʠʝʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʚʥʝʰʥʝʡ ʵʢʩʧʝʨʪʠʟʳ (ʚʥʝʰʥʝʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ).  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʆʕʉʈ ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ (ʩ 1991 ʛ. ʧʦ 

2017 ʛ.) ʩʦʢʨʘʪʠʣʘʩʴ ʚ ɻʝʨʤʘʥʠʠ ʩ 6,9 ʜʦ 3,3 ʥʘ 1000 ʞʠʚʦʨʦʞʜʝʥʥʳʭ; ʚ ɸʚʩʪʨʠʠ ð ʩ 7,7 ʜʦ 

2,9 ʥʘ 1000 ʞʠʚʦʨʦʞʜʝʥʥʳʭ. ʋʨʦʚʝʥʴ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʴ ʚ ɻʝʨʤʘʥʠʠ ʩʥʠʟʠʣʩʷ ʩ 8,7 ʥʘ 

100 ʪʳʩ. ʨʦʜʦʚ (1991 ʛ.) ʜʦ 2,9 ʥʘ 100 ʪʳʩ. ʨʦʜʦʚ (2016 ʛ.), ʚ ɸʚʩʪʨʠʠ ð ʩ 7,4 ʥʘ 100 ʪʳʩ. 

ʨʦʜʦʚ (1991 ʛ.) ʜʦ 2,3 ʥʘ 100 ʪʳʩ. ʨʦʜʦʚ (2017 ʛ.) [9]. 

ʀʟʫʯʝʥʠʝ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʥʝʦʥʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʘʭ ɻʝʨʤʘʥʠʠ ʚʢʣʶʯʘʶʪ: ʨʘʟʜʝʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʫʨʦʚʥʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʢʘʯʝʩʪʚʫ ʩʪʨʫʢʪʫʨʳ, ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ, ʘ 

ʪʘʢʞʝ ʢʨʠʪʝʨʠʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ; ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʮʝʩʩʘʤ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɼʠʨʝʢʪʠʚʘʭ, ʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʘʢʪʠʢʝ, ʤʝʪʦʜʘʤ, 

ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ çʂʣʠʥʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭè; ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 
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ʫʯʨʝʞʜʝʥʠʡ; ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʫʙʣʠʢʘʮʠʠ ʜʘʥʥʳʭ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ [10-14].  

ʂʣʶʯʝʚʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʦʙʣʘʩʪʠ ʘʢʫʰʝʨʩʪʚʘ ʠ 

ʥʝʦʥʘʪʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ: ʘʥʪʝʥʘʪʘʣʴʥʘʷ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʘʷ ʪʝʨʘʧʠʷ ʧʨʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʘʭ, ʥʘʣʠʯʠʝ ʧʝʜʠʘʪʨʘ-ʥʝʦʥʘʪʦʣʦʛʘ ʧʨʠ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʘʭ ʚ ʛʝʩʪʘʮʠʦʥʥʦʤ ʚʦʟʨʘʩʪʝ ʦʪ 24 ʜʦ 35 ʥʝʜʝʣʴ, ʪʨʘʚʤʳ ʧʨʦʤʝʞʥʦʩʪʠ, 

ʜʝʪʠ ʩ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʚʥʫʪʨʠʯʝʨʝʧʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ 

ʵʥʪʝʨʦʢʦʣʠʪ, ʧʝʨʠʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʣʝʡʢʦʤʘʣʷʮʠʷ, ʙʨʦʥʭʦʣʝʛʦʯʥʘʷ ʜʠʩʧʣʘʟʠʷ, ʨʝʪʠʥʦʧʘʪʠʷ 

ʥʝʜʦʥʦʰʝʥʥʳʭ [15, 16]. 

ɼʦʩʪʫʧʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʙʣʝʛʯʘʝʪ ʥʘʜʣʝʞʘʱʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʧʣʦʜʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʥʥʝʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʚʨʦʞʜʝʥʥʳʭ ʜʝʬʝʢʪʦʚ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ, ʨʦʞʜʝʥʠʷ ʜʝʪʝʡ ʩ ʥʠʟʢʠʤ ʚʝʩʦʤ ʠ ʨʘʟʚʠʪʠʷ 

ʦʩʣʦʞʥʝʥʠʡ ʫ ʤʘʪʝʨʠ [17]. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ɺʆɿ, ʤʠʨ ʧʦʩʣʝ 2015 ʛʦʜʘ ð ɻ ʪʦ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ çʢʘʞʜʘʷ ʙʝʨʝʤʝʥʥʘʷ 

ʞʝʥʱʠʥʘ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʡ ʧʦʣʫʯʘʝʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʦʜʦʚ ʠ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘè [18].  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʨʠʥʘʪʦʣʦʛʠʠ ʜʝʤʝʜʠʢʘʣʠʟʘʮʠʷ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ - ʦʩʥʦʚʥʦʡ 

ʧʦʩʪʫʣʘʪ, ʦʟʥʘʯʘʶʱʠʡ ʩʥʠʞʝʥʠʝ ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʦʣʠʧʨʘʛʤʘʟʠʠ [19, 20]. ʈʝʘʣʠʟʘʮʠʷ 

ʧʨʠʥʮʠʧʦʚ ɺʆɿ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʡ ʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʜʝʨʞʠʚʘʥʠʶ ʙʝʩʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ [21]. 

ʈʘʩʰʠʨʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʦ ʚʳʷʚʣʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʘʪʦʣʦʛʠʡ ʢʘʢ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʥʝʦʥʘʣʴʥʦʤ ʧʝʨʠʦʜʝ (ʧʨʝʥʘʪʘʣʴʥʳʡ 

ʢʦʥʩʠʣʠʫʤ), ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʧʝʨʝʯʥʷ ʚʳʧʦʣʥʷʝʤʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʫ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʠ ʪʷʞʝʣʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʘʪʨʝʟʠʝʡ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ, ʤʠʢʨʦʪʠʝʡ, ʩʪʝʥʦʟʦʤ ʛʦʨʪʘʥʠ, Spina bifida, ʧʦʨʦʢʘʤʠ 

ʩʝʨʜʮʘ ʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʙʦʣʝʟʥʷʤʠ ʢʨʦʚʠ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʝ 

ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ [22, 23].  

ɺʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤ ʫʧʨʘʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʇʋɿ) ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʦʭʚʘʪʘ 

ʥʘʩʝʣʝʥʠʷ ʠ ʧʝʨʝʯʥʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʶʜʝʡ ʩ ʥʝʠʥʬʝʢʮʠʦʥʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʢʘʟʘʥʠʝ ʚʳʩʦʢʦ ʟʘʪʨʘʪʥʦʡ ʥʝʦʪʣʦʞʥʦʡ ʠ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [24]. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʘʟʳʚʘʪʴ 

ʚʝʩʴ ʮʠʢʣ ʫʩʣʫʛ: ʧʨʦʬʠʣʘʢʪʠʢʘ, ʣʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ [25-26]. 

ʈʝʘʣʠʟʘʮʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ ʧʘʪʨʦʥʘʞʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ɼʝʪʩʢʠʤ 

ʬʦʥʜʦʤ ʆʆʅ (ʖʅʀʉɽʌ), ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʷʚʣʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʣʠ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʫʛʨʦʞʘʶʱʠʝ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʶ, ʨʘʟʚʠʪʠʶ ʨʝʙʝʥʢʘ 

ʚ ʫʷʟʚʠʤʦʡ ʩʠʪʫʘʮʠʠ. ɸʢʮʝʥʪ ʩʪʘʚʠʪʩʷ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ [27].  

ʈʘʩʪʫʱʠʡ ʤʝʛʘʧʦʣʠʩ ʩ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠʩʧʳʪʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʣʫʞʙʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʳʭ 

ʨʝʰʝʥʠʡ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ 

ʤʦʞʝʪ ʩʪʘʪʴ ʚʥʝʜʨʝʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (mHealth) ʢʘʢ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʚʳʷʚʣʝʥʠʷ 

ʠ ʢʦʥʪʨʦʣʷ ʨʘʥʥʠʭ ʩʠʤʧʪʦʤʦʚ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʦ ʚʩʝ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ [28-30]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʤʝʜʠʮʠʥʳ 
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ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʠ ʦʙʨʘʟʘ ʞʠʟʥʠ (ʫʚʝʣʠʯʝʥʠʝ ʚʝʩʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʦʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ), ʤʦʥʠʪʦʨʠʥʛʝ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ, 

ʧʩʠʭʠʯʝʩʢʦʤ ʟʜʦʨʦʚʴʝ [31-43].  

ɺ ʚʳʩʪʫʧʣʝʥʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʂʘʩʳʤ-ɾʦʤʘʨʪʘ ʊʦʢʘʝʚʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʦʨʠʪʝʪʘ ʦʪʤʝʯʝʥʦ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʧʘʮʠʝʥʪʦʚ ʧʫʪʝʤ ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʧʨʝʚʝʥʪʠʚʥʦʡ 

ʤʝʜʠʮʠʥʳ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʩʰʠʨʝʥʠʷ ʜʦʩʪʫʧʘ ʣʶʜʝʡ ʢ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʠ. ɺ ʥʳʥʝʰʥʝʡ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʩʠʪʫʘʮʠʠ ʩ 

ʧʘʥʜʝʤʠʝʡ COVID-19 ʥʝʦʙʭʦʜʠʤʳ ʥʝʦʨʜʠʥʘʨʥʳʝ ʨʝʰʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʙʫʜʫʱʝʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʦ ʫʥʠʢʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʫʩʪʘʨʝʚʰʠʭ ʩʪʝʨʝʦʪʠʧʦʚ ʠ 

ʨʝʘʣʠʟʦʚʘʪʴ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (https://clck.ru/Y7seJ). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ ʚ ʢʨʫʧʥʦʤ 

ʤʝʛʘʧʦʣʠʩʝ ʧʦʟʚʦʣʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʩʥʠʟʠʪʴ 

ʤʘʪʝʨʠʥʩʢʫʶ ʠ ʧʝʨʠʥʘʪʘʣʴʥʫʶ ʩʤʝʨʪʥʦʩʪʴ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʤʝʪʠʚʰʘʷʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʨʝʟʝʨʚʦʤ 

ʩʥʠʞʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʨʴ. ʆʜʥʘʢʦ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʤʝʜʠʮʠʥʳ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʠʥʘʪʘʣʴʥʘʷ ʩʣʫʞʙʳ ʤʝʛʘʧʦʣʠʩʘ ʥʫʞʜʘʝʪʩʷ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ, 

ʦʮʝʥʢʘ ʢʘʜʨʦʚʦʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʦʮʝʥʢʘ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠ ʘʢʫʰʝʨʩʢʠʭ 

ʨʠʩʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʎʇʠɼʂʍ ʛ. ɸʣʤʘʪʳ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʢʘʢ ʥʘ ʩʥʠʞʝʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 

ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʬʘʨʤʘʢʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʳ ʬʘʢʪʦʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʠ 

ʢʦʤʧʣʘʝʥʪʥʦʩʪʴ ʙʦʣʴʥʳʭ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʚ ʂʳʨʛʳʟʩʪʘʥʝ. ʀʩʩʣʝʜʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ 

ʥʘʟʥʘʯʘʝʤʳʭ ʧʝʨʦʨʘʣʴʥʳʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʇɻʉ); ʜʘʥʘ ʦʮʝʥʢʘ, ʩʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʦʣʴʥʳʭ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʠʤʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʘʤ ʧʦ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʉɼ. ʅʘ ʤʦʤʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʘʥʢʝʪʳ ʮʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʥʘʪʦʱʘʢ 

(Ò7 ʤʤʦʣʴ/ʣ) ʠʤʝʣʠ ʪʦʣʴʢʦ 44% ʦʧʨʦʰʝʥʥʳʭ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʦʭʨʘʥʷʝʪʩʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʯʝʥʠʷ ʉɼ. ʅʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʯʪʦ 47,8% ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʥʝ ʧʨʠʚʝʨʞʝʥʳ ʢ 

ʣʝʯʝʥʠʶ, ʯʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʚʦʣʴʥʦ ʥʠʟʢʦʤʫ ʧʨʦʮʝʥʪʫ ʙʦʣʴʥʳʭ ʩʨʝʜʠ 

ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʢʪʦ ʜʦʩʪʠʛ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʦ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ (62,81%) ʧʦʣʫʯʘʶʪ ʤʦʥʦʪʝʨʘʧʠʶ ʇɻʉ. ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ, ʤʝʪʬʦʨʤʠʥ ʷʚʣʷʝʪʩʷ 

ʩʘʤʳʤ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʝʧʘʨʘʪʦʤ ʠʟ ʯʠʩʣʘ ʇɻʉ. ɽʛʦ ʧʨʠʥʠʤʘʶʪ 60,1% ʦʧʨʦʰʝʥʥʳʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ ʉɼ ʪʨʘʪʷʪ ʥʘ ʇɻʉ ʦʪ 1000 ʩʦʤ ʠ ʙʦʣʝʝ ʚ ʤʝʩʷʮ. ʋʯʠʪʳʚʘʷ 

ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ʚ ʩʪʨʘʥʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʇɻʉ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʙʶʜʞʝʪ ʛʨʘʞʜʘʥ ʠ ʯʪʦ ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʇɻʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʉɼ 2 ʪʠʧʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, 

ʪʨʝʙʫʶʱʝʡ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʜʠʟʘʡʥʝ 

ʧʨʦʩʪʦʛʦ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʚ 

ʨʘʤʢʘʭ ʬʘʨʤʘʢʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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Abstract. As a result of the pharmacoepidemiological study, factors have been established that 

make it possible to increase the effectiveness of hypoglycemic therapy and the compliance of 

patients with diabetes mellitus in the Kyrgyzstan. The structure of the prescribed oral hypoglycemic 

agents was investigated; the assessment, according to the results of the questionnaire of patients, 

was given of the effectiveness of the hypoglycemic therapy they received, as well as the level of its 

compliance with modern medical guidelines for the diagnosis and treatment of diabetes. At the time 

of filling out the questionnaire, only 44% of respondents had a target fasting glucose level (Ò7 

mmol/l). According to the data obtained, it can be concluded that in real clinical practice, 

the effectiveness of diabetes treatment remains low. We have obtained data that 47.8% of patients 

with diabetes are not adherent to treatment, which may also contribute to a rather low percentage of 

patients among the respondents who have reached the target blood glucose level. As for the use of 

drugs, the analysis of the data showed that the majority of patients (62.81%) receive monotherapy 

with oral hypoglycemic agents. According to the analysis, metformin is the most commonly used 

drug among the oral hypoglycemic agents. It is accepted by 60.1% of the respondents. Most 

diabetic patients spend 1000 som or more per month on oral hypoglycemic agents. Taking into 

account the cost of living in the country, it can be concluded that the acquisition of oral 

hypoglycemic agents significantly affects the budget of citizens and that there are problems with 

the economic availability of oral hypoglycemic agents. The results of our research indicate 

the insufficient effectiveness of the treatment and prophylactic measures for type 2 diabetes in our 

country, requiring more active work in this direction. The work was carried out in the design of 

a simple one-step prospective descriptive epidemiological study within the framework of 

a pharmacoepidemiological study. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʢʦʤʧʣʘʝʥʪʥʦʩʪʴ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ, 

ʬʘʨʤʘʢʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. 

 

Keywords: diabetes mellitus, compliance, patient survey, pharmacoepidemiological study, 

hypoglycemic drugs. 

 

ɺʚʝʜʝʥʠʝ 

ɼʘʚʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʢ ʣʝʯʝʥʠʶ, ʧʨʠ 

ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʥʦʟʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʥʝʚʦʟʤʦʞʥʦ 

ʜʦʩʪʠʯʴ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʘʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʣʝʯʝʥʠʝ ʙʳʣʦ ʩ ʞʝʩʪʢʠʤ 

ʩʦʙʣʶʜʝʥʠʝʤ ʚʨʘʯʘʤʠ ʚʩʝʭ ʵʪʘʣʦʥʦʚ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʪʦʢʦʣʦʚ ʠ ʨʫʢʦʚʦʜʩʪʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʦʤʧʣʘʝʥʪʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ð ʠʪʦʛʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʥʝ ʚʩʝʛʜʘ 

ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʝʥʠʝ ʩʦʚʝʪʦʚ ʚʨʘʯʘ, 

ʦʩʤʳʩʣʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʙʩʪʚʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ, ʘ ʪʘʢʞʝ ʩʘʤʦʜʠʩʮʠʧʣʠʥʘ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʟʫʣʴʪʘʪ. ʐʢʦʣʳ ʜʣʷ ʙʦʣʴʥʳʭ ʉɼ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʪʨʫʜʥʦʩʪʠ ʩ ʢʦʤʧʣʘʝʥʪʥʦʩʪʴʶ ʙʦʣʴʥʳʭ. ʅʘʜʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ 

ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʉɼ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʳ. ʅʝʚʟʠʨʘʷ ʥʘ ʰʠʨʦʢʦʝ 

ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʚʨʘʯʝʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʝʜʝʥʠʶ ʪʘʢʠʭ ʙʦʣʴʥʳʭ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʝʪ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʉɼ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ð ʚ 2,5 ʨʘʟʘ [1]. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʤʠ 

ʠʟʫʯʝʥʳ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʙʦʣʴʥʳʭ ʢ 

ʣʝʯʝʥʠʶ ʉɼ.  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 216 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ ʣʝʯʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ; ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʥʘʟʥʘʯʘʝʤʳʭ ʧʝʨʦʨʘʣʴʥʳʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʇɻʉ); ʜʘʪʴ ʦʮʝʥʢʫ, ʩʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʦʣʴʥʳʭ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʠʤʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʘʤ ʧʦ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʉɼ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʜʠʟʘʡʥʝ ʧʨʦʩʪʦʛʦ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ 

ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʬʘʨʤʘʢʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 400 ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʘʥʢʝʪ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʣʠ 25 ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʧʝʨʦʨʘʣʴʥʳʤʠ 

ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪʝ, ʩ ʧʦʤʦʱʴʶ 

Google ʬʦʨʤ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ Microsoft Office Excel 2016 ʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ: 

ʀʟ 400 ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʤʫʞʯʠʥʳ ʩʦʩʪʘʚʠʣʠ 36%, ʞʝʥʱʠʥʳ 64%. ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʦʧʨʦʰʝʥʥʳʭ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 48Ñ5 ʣʝʪ.  

ʇʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʪʝʯʝʥʠʷ ʉɼ ʧʘʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 15,2% 

ʙʦʣʴʥʳʭ ʠʤʝʶʪ ʩʪʘʞ ʟʘʙʦʣʝʚʘʥʠʷ ʤʝʥʝʝ 1 ʛʦʜʘ, 36,8% ð ʦʪ 1 ʜʦ 5 ʣʝʪ, 32,2% ð ʦʪ 6-10 ʣʝʪ, 

15,8% ʧʘʮʠʝʥʪʦʚ ʙʦʣʝʶʪ ʩʪʘʞ ʙʦʣʝʝ 10 ʣʝʪ (ʈʠʩʫʥʦʢ 1). 

 

 

ʈʠʩʫʥʦʢ 1. ʉʪʘʞ ʟʘʙʦʣʝʚʘʥʠʷ ʉɼ ʩʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʞʠʪʝʣʝʡ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʙʦʣʴʥʳʭ ʦ ʥʘʣʠʯʠʠ ʫ ʥʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 76,1% ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʟʥʘʶʪ ʦ ʥʘʣʠʯʠʠ ʫ ʥʠʭ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 6,4% ð ʥʝ ʟʥʘʶʪ ʦ ʥʠʭ ʠ 17,4% ð ʦʪʚʝʪʠʣʠ, ʯʪʦ ʫ ʥʠʭ 

ʦʪʩʫʪʩʪʚʫʶʪ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʙʦʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʦʪʩʫʪʩʪʚʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ð 17,4%, ʦʜʥʦ ʩʦʧʫʪʩʪʚʫʶʱʝʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʠʤʝʶʪ 32,4% ʦʧʨʦʰʝʥʥʳʭ, ʩʦʯʝʪʘʥʠʝ 2 ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ð 23,1%, 3 

ð 11,8% ʠ 4 ʠ ʙʦʣʝʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʤʝʶʪ ð 8,8% ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʦʪʚʝʪʠʚʰʠʭ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʘ ʪʨʝʪʴʷ 

ʯʘʩʪʴ ʠʤʝʝʪ ʣʠʰʴ ʦʜʥʦ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʦʜʥʘʢʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

6,4% ʧʘʮʠʝʥʪʦʚ ʥʝ ʟʥʘʶʪ ʦ ʥʠʭ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʦ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʧʘʮʠʝʥʪʳ, ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ. ɿʜʝʩʴ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʛʨʫʧʧʳ 

ʇɻʉ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ (ʪʠʘʟʦʣʠʜʠʥʜʠʦʥʳ) ʠʣʠ ʠʭ 

15,2%

36,8%
32,2%

15,8%

ʄʝʥʝʝ 1 ʛʦʜʘ

1-5 ʣʝʪ

6-10 ʣʝʪ

ʉʪʘʞ ʙʦʣʝʝ 10 ʣʝʪ
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ʧʨʠʤʝʥʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʃʇʅʇ 

(ʤʝʪʬʦʨʤʠʥ). ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʩʧʝʮʠʘʣʠʩʪʳ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʦ ʧʨʝʧʘʨʘʪʘʤ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦʣʞʥʳ ʥʘʟʥʘʯʘʪʴʩʷ ʃʉ, ʥʦʨʤʘʣʠʟʫʶʱʠʝ 

ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ. 

 

ʊʘʙʣʠʮʘ 1  

ʀʅʌʆʈʄʀʈʆɺɸʅʅʆʉʊʔ ɹʆʃʔʅʓʍ ʉɼ ʆ ʅɸʃʀʏʀʀ ʉʆʇʋʊʉʊɺʋʖʑʀʍ ɿɸɹʆʃɽɺɸʅʀʁ 
 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʩʪʦʪʘ (ʚ %) 

ʧʦʚʳʰʝʥʥʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ  40,7 

ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ  20,6 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ 23,0 

ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 19,8 

ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ  14,6 

ʦʞʠʨʝʥʠʝ  11,6 

ʥʝʡʨʦʧʘʪʠʷ 6,6 

ʠʥʩʫʣʴʪ 4,2 

ʧʦʜʘʛʨʘ  3,7 

ʩʣʝʧʦʪʘ 3,2 

ʦʩʪʝʦʘʨʪʨʦʧʘʪʠʷ 1,3 

 

ʇʦ ʜʘʥʥʳʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʩ ʉɼ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʯʘʩʪʦʪʘ ʦʙʨʘʱʝʥʠʷ ʠʭ 

ʢ ʚʨʘʯʫ ʚ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʝʞʝʤʝʩʷʯʥʦ ʧʦʩʝʱʘʶʪ ʚʨʘʯʘ 16,5% 

ʦʧʨʦʰʝʥʥʳʭ, 1 ʨʘʟ ʚ 3ï6 ʤʝʩʷʮʝʚ ð 37,8%, 1 ʨʘʟ ʚ ʛʦʜ ð 27%, ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʧʦʩʝʱʝʥʠʷ 

ʚʨʘʯʝʡ ð 15,1% ʙʦʣʴʥʳʭ ʩ ʉɼ ʠ 1,1% ʦʧʨʦʰʝʥʥʳʭ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʧʦʩʝʱʘʶʪ ʚʨʘʯʘ 1 ʨʘʟ ʚ 

ʥʝʜʝʣʶ (ʈʠʩʫʥʦʢ 2). ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʠʤʝʝʪʩʷ ʢʘʪʝʛʦʨʠʷ ʧʘʮʠʝʥʪʦʚ, ʥʝ 

ʧʦʩʝʱʘʶʱʠʭ ʚʨʘʯʘ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʉɼ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʆʮʝʥʢʘ ʯʘʩʪʦʪʳ ʦʙʨʘʱʝʥʠʷ ʢ ʚʨʘʯʫ ʧʦ ʧʦʚʦʜʫ ʉɼ ʧʘʮʠʝʥʪʦʚ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ 

 

ɹr ʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʯʘʩʪʦʪʘ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʉɼ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 20,2% ʦʧʨʦʰʝʥʥʳʭ ʛʦʩʧʠʪʘʣʠʟʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʨʘʟʚʠʪʠʠ ʢʨʠʟʦʚ ʠ 

ʦʩʣʦʞʥʝʥʠʡ, ʧʣʘʥʦʚʦʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʧʨʦʭʦʜʷʪ 1 ʨʘʟ ʚ ʧʦʣʛʦʜʘ ð 17,2%, 1 ʨʘʟ ʚ ʛʦʜ 

ð 20,5%, ʥʠ ʨʘʟʫ ʥʝ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʣʠʩʴ ð 41,5% ʦʧʨʦʰʝʥʥʳʭ ʙʦʣʴʥʳʭ (ʈʠʩʫʥʦʢ 3). ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʘʞʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʝ 10 ʣʝʪ, ʙʦʣʝʝ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʚ 

(35%) ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʨʠ ʨʘʟʚʠʪʠʠ ʢʨʠʟʦʚ ʠ ʦʩʣʦʞʥʝʥʠʡ. 

15,1%

16,5%

37,8%

27,0%

3,6%

ʥʝ ʧʦʩʝʱʘʶ

1 ʨʘʟ ʚ ʤʝʩʷʮ

ʨʘʟ ʚ 3-6 ʤʝʩʷʮʘ

1 ʨʘʟ ʚ ʛʦʜ

ʜʨʫʛʦʡ ʦʪʚʝʪ
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ʈʠʩʫʥʦʢ 3. ɸʥʘʣʠʟ ʯʘʩʪʦʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʉɼ ʚ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʙʳʣʘ ʦʮʝʥʝʥʘ ʟʥʘʯʠʤʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʨʘʯʠ ʜʘʶʪ ʧʘʮʠʝʥʪʘʤ ʧʦ ʧʨʠʝʤʫ ʧʝʨʦʨʘʣʴʥʳʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ. ʊʘʢ, 58% ʙʦʣʴʥʳʭ ʧʦʣʫʯʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚ. ʈʦʚʥʦ 

ʪʨʝʪʴ ʦʧʨʦʰʝʥʥʳʭ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʧʦʣʫʯʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʝʤʫ ʧʝʨʦʨʘʣʴʥʳʭ 

ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʝʤʘ ʧʠʱʠ, ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚ, 

ʝʩʣʠ ʠʭ ʥʝʩʢʦʣʴʢʦ, ʠ ʧʦ ʜʝʡʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʘʭʘʨʘ ʚ 

ʢʨʦʚʠ. 15,6% ʦʧʨʦʰʝʥʥʳʭ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʚʨʘʯ ʥʝ ʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʝʤʫ ʣʝʢʘʨʩʪʚ, ʦ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʘʭ ʧʨʝʧʘʨʘʪʦʚ ʠʥʬʦʨʤʠʨʫʶʪʩʷ ʥʝ ʙʦʣʝʝ 28,4% ʧʘʮʠʝʥʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʧʘʮʠʝʥʪʳ ʯʘʱʝ ʚʩʝʛʦ 

ʧʦʣʫʯʘʶʪ ʥʝ ʙʦʣʝʝ 3 ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʝʤʫ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʤʝʥʝʝ ʚʩʝʛʦ ʧʘʮʠʝʥʪʳ 

ʠʥʬʦʨʤʠʨʫʶʪʩʷ ʦ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʘʭ ʧʨʝʧʘʨʘʪʦʚ. ʊʘʢ ʞʝ ʦʪʤʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ ʙʦʣʴʥʳʭ ʉɼ (15,6%), ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʪ ʚʨʘʯʘ. 

ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʧʦʣʛʣʠʢʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʥʝʩʦʤʥʝʥʥʦ ʚʣʠʷʝʪ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ 

ʧʘʮʠʝʥʪʦʚ ʢ ʣʝʯʝʥʠʶ. ʄʳ ʦʮʝʥʠʣʠ ʢʦʤʧʣʘʝʥʪʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʉɼ, ʩ ʧʦʤʦʱʴʶ 

ʰʢʘʣʳ ʄʦʨʠʩʢʠ-ɻʨʠʥ. ʐʢʘʣʘ ʙʳʣʘ ʩʦʟʜʘʥʘ Morisky D. E., Green L. W., Levine D. M. ʚ 1985 

ʛʦʜʫ ʠ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 1986 ʛʦʜʫ. ʉ ʪʝʭ ʧʦʨ ʜʘʥʥʳʡ ʪʝʩʪ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʢ ʧʨʠʝʤʫ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [2].  

ʊʝʩʪ ʄʦʨʠʩʢʠ-ɻʨʠʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝ ʧʨʠʚʝʨʞʝʥʥʳʭ ʢ 

ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʝʛʦ ʚʨʘʯʝʙʥʦʛʦ ʚʥʠʤʘʥʠʷ [3]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 24,2% ʦʧʨʦʰʝʥʥʳʭ ʙʦʣʴʥʳʭ ʥʘʙʨʘʣʠ 4 ʙʘʣʣʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ ʣʝʯʝʥʠʶ. 28% ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘʙʨʘʣʠ 3 

ʙʘʣʣʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ ʣʝʯʝʥʠʶ ʠ 47,8% ʙʦʣʴʥʳʭ ʥʘʙʨʘʣʠ 

2 ʠ ʤʝʥʝʝ ʙʘʣʣʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ ʣʝʯʝʥʠʶ ʉɼ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʉɼ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʂʳʨʛʳʟʩʪʘʥʘ, ʠʤʝʶʪ 

ʥʠʟʢʫʶ ʢʦʤʧʣʘʝʥʪʥʦʩʪʴ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʣʝʯʝʥʠʷ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʙʳʣ ʩʨʝʜʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦ ʩʪʘʞʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʝ 10 ʣʝʪ (29,41%) 

ʇʨʠ ʦʮʝʥʢʝ ʧʨʠʤʝʥʝʥʠʷ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʚʳʷʚʣʝʥʦ 

ʩʣʝʜʫʶʱʝʝ: ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ, ʧʦʩʪʦʷʥʥʦ ʧʨʠʥʠʤʘʶʱʠʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 

ʩʦʩʪʘʚʠʣʘ 68,1% ʙʦʣʴʥʳʭ, ʧʨʠʥʠʤʘʶʱʠʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʦ ʧʦʪʨʝʙʥʦʩʪʠ ð 

13,6%, ʥʝ ʧʨʠʥʠʤʘʶʱʠʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ð 18%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʣʝʯʝʥʠʷ ʉɼ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʦʨʘʣʴʥʳʭ 

ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʶʪ ʚ ʦʩʥʦʚʥʦʤ 3 ʢʣʘʩʩʘ ʧʨʝʧʘʨʘʪʦʚ ʢʘʢ ʚ 

ʚʠʜʝ ʤʦʥʦʪʝʨʘʧʠʠ, ʪʘʢ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. 

41,5%

20,2%

17,2%

20,5%

0,6%
ʥʠ ʨʘʟʫ ʥʝ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʣʩʷ (ʣʘʩʴ)

ʧʨʠ ʨʘʟʚʠʪʠʠ ʢʨʠʟʦʚ ʠ ʦʩʣʦʞʥʝʥʠʡ

1 ʨʘʟ ʚ 6 ʤʝʩʷʮʝʚ (ʧʣʘʥʦʚʦ)

1 ʨʘʟ ʚ ʛʦʜ (ʧʣʘʥʦʚʦ)
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ʇʨʝʧʘʨʘʪʳ ʠʟ ʢʣʘʩʩʘ ʙʠʛʫʘʥʠʜʦʚ ʧʨʠʥʠʤʘʶʪ 60,1% ʦʧʨʦʰʝʥʥʳʭ ʙʦʣʴʥʳʭ, ʧʨʦʠʟʚʦʜʥʳʝ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ð 29,5%, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʢʣʘʩʩʦʚ ʙʠʛʫʘʥʠʜʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʠʥʛʠʙʠʪʦʨʘʤʠ ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ-4 ʧʨʠʥʠʤʘʶʪ 10,1% ʧʨʦʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʩ ʉɼ, 

ʠʥʛʠʙʠʪʦʨʳ ʥʘʪʨʠʡʟʘʚʠʩʠʤʦʛʦ ʧʝʨʝʥʦʩʯʠʢʘ ʛʣʶʢʦʟʳ 2-ʛʦ ʪʠʧʘ ʫʢʘʟʘʣʠ 0,3% ʧʘʮʠʝʥʪʦʚ 

(ʈʠʩʫʥʦʢ 4). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʠʛʫʘʥʠʜʳ, ʤʝʥʝʝ ʚʩʝʛʦ 

ï ʠʥʛʠʙʠʪʦʨʳ ʥʘʪʨʠʡʟʘʚʠʩʠʤʦʛʦ ʧʝʨʝʥʦʩʯʠʢʘ ʛʣʶʢʦʟʳ 2-ʛʦ ʪʠʧʘ.  

ʉʨʝʜʠ ʧʝʨʦʨʘʣʴʥʳʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʘʮʠʝʥʪʳ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʥʠʤʘʶʪ 

ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʥʫʶ ʪʝʨʘʧʠʶ ʠ ʤʦʥʦʪʝʨʘʧʠʶ, ʨʝʞʝ ʚʩʝʛʦ ï ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ ʪʝʨʘʧʠʶ ʠʟ 3 

ʛʨʫʧʧ. 3 ʛʨʫʧʧʳ ʧʨʝʧʘʨʘʪʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʶʪ 0,35% ʙʦʣʴʥʳʭ, 2 ʛʨʫʧʧʳ ʧʨʝʧʘʨʘʪʦʚ 

ð 36,84% (ʠʟ ʢʦʪʦʨʳʭ 11,23% ð ʵʪʦ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ), ʤʦʥʦʪʝʨʘʧʠʶ 

ʧʝʨʦʨʘʣʴʥʳʤʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘ ʧʦʣʫʯʘʶʪ ð 62,81%. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʥʘʟʥʘʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʧʝʨʦʨʘʣʴʥʳʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʦʪʥʦʩʠʪʩʷ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʣʝʯʝʥʠʷ ʉɼ [4, 5]. 

 

ʈʠʩʫʥʦʢ 4. ʏʘʩʪʦʪʘ ʧʨʠʝʤʘ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʝʨʦʨʘʣʴʥʳʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʧʘʮʠʝʥʪʘʤʠ ʩ ʉɼ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ, ʧʨʠʥʠʤʘʝʤʳʭ ʧʘʮʠʝʥʪʘʤʠ ʩ ʉɼ ʙʠʛʫʘʥʠʜʦʚ, ʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʛʦ 

ʦʜʥʠʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʥʝʧʘʪʝʥʪʦʚʘʥʥʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ (ʄʅʅ) ð ʤʝʪʬʦʨʤʠʥʦʤ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʝʥ 7 ʪʦʨʛʦʚʳʤʠ ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ (ɻʣʶʢʦʬʘʞ, ɼʠʘʬʦʨʤʠʥ, ʀʥʩʫʬʦʨ, ʄʝʪʬʠʘʣʢ, 

ʄʝʪʬʦʛʘʤʤʘ, ʄʝʪʬʦʨʤʠʥ, ʉʠʦʬʦʨ).  

ʄʝʪʬʦʨʤʠʥ ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫ 67% ʧʘʮʠʝʥʪʦʚ, ʚ ʩʦʩʪʘʚʝ 

ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʨʘʧʠʠ ð ʫ 32,57% ʧʘʮʠʝʥʪʦʚ, ʚ ʩʦʩʪʘʚʝ ʤʥʦʛʦʢʦʤʧʦʥʝʪʥʦʡ ʪʝʨʘʧʠʠ ð 

ʫ 0,46% ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʘʥʘʣʠʟʝ ʪʦʨʛʦʚʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʤʝʪʬʦʨʤʠʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 2 

ʧʨʝʧʘʨʘʪʦʚ ð ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩ ʜʨʫʛʠʤʠ ʧʝʨʦʨʘʣʴʥʳʤʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ. ʉʨʝʜʠ ʥʠʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʝʧʘʨʘʪʫ ʉʠʦʬʦʨ ð 39,39%, 

ʄʝʪʬʦʛʘʤʤʝ ð 14,77% ʠ ʀʥʩʫʬʦʨʫ ð 11,74%. ʌʠʢʩʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪ ʧʘʮʠʝʥʪʳ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʝʩʪʴ ʤʝʪʬʦʨʤʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʳ 2 ʪʦʨʛʦʚʳʤʠ 

ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ: ʉʠʪʘʤʝʪ ð 1,14% ʠ ʂʦʩʤʝʪ ð 12,5% ʧʘʮʠʝʥʪʦʚ.  

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʂʈ ʤʝʪʬʦʨʤʠʥ ʚʢʣʶʯʝʥ ʚ ʧʝʨʝʯʝʥʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʌʦʥʜʘ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʩ ʥʘʯʘʣʘ 2020 ʛ [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʟʘʩʪʨʘʭʦʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʤʦʛʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʦ ʣʴʛʦʪʥʳʤ ʮʝʥʘʤ. 

ʉʨʝʜʠ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʠʟʚʦʜʥʳʭ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ʧʘʮʠʝʥʪʳ ʧʨʠʥʠʤʘʶʪ 3 ʧʨʝʧʘʨʘʪʘ: 

ʯʘʱʝ ʚʩʝʛʦ ʛʣʠʢʣʘʟʠʜ ð 46,81% ʦʧʨʦʰʝʥʥʳʭ ʙʦʣʴʥʳʭ, ʛʣʠʤʝʧʠʨʠʜ ð 43,62% ʙʦʣʴʥʳʭ, 

ʛʣʠʙʝʥʢʣʘʤʠʜ ð 9,57% ʙʦʣʴʥʳʭ ʩ ʉɼ (ʈʠʩʫʥʦʢ 5). 
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ʧʨʦʠʟʚʦʜʥʳʝ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ

ʙʠʛʫʘʥʠʜʳ

ʠʥʛʠʙʠʪʦʨʳ ʥʘʪʨʠʡʟʘʚʠʩʠʤʦʛʦ 

ʧʝʨʝʥʦʩʯʠʢʘ ʛʣʶʢʦʟʳ 2-ʛʦ ʪʠʧʘ
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ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ-4
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ʈʠʩʫʥʦʢ 5. ɸʥʘʣʠʟ ʯʘʩʪʦʪʳ ʧʨʠʝʤʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ ʧʨʦʠʟʚʦʜʥʳʭ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ 

ʧʘʮʠʝʥʪʘʤʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

 

ɻʣʠʤʝʧʠʨʠʜ ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 51,3% ʩʣʫʯʘʝʚ, ʚ ʩʦʩʪʘʚʝ 

ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʨʘʧʠʠ ð 48,7%. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥ 4 ʪʦʨʛʦʚʳʤʠ 

ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ: ʧʨʝʧʘʨʘʪ ɸʤʘʨʠʣ ʧʨʠʥʠʤʘʶʪ ð 58,5% ʧʘʮʠʝʥʪʦʚ, ʀʥʩʫʧʨʠʜ ð 31,7 %, 

ɻʚʘʨʜʝʥʩ ʠ ɻʣʠʤʝʧʠʨʠʜ ð ʧʦ 2,4% ʧʘʮʠʝʥʪʦʚ. ɻʣʠʙʝʥʢʣʘʤʠʜ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʢʘʯʝʩʪʚʝ ʤʦʥʦï ʠ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʨʘʧʠʠ (30% ʠ 70% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʩʪʨʫʢʪʫʨʝ 

ʥʘʟʥʘʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ 2 ʪʦʨʛʦʚʳʤʠ ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ: ɻʣʠʙʝʥʢʣʘʤʠʜ ð 88,9%, 

ʄʘʥʠʥʠʣ ð 11,1%. ɻʣʠʢʣʘʟʠʜ ʫ 75,6% ʧʘʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ 

ʪʝʨʘʧʠʠ, ʫ 22% ð ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ, ʫ 2,4% ð ʚ ʩʦʩʪʘʚʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʨʘʧʠʠ. 

ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥ 5 ʪʦʨʛʦʚʳʤʠ ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ. ɻʣʶʢʦʪʦʥ ʠʩʧʦʣʴʟʫʶʪ ð 61,4% 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ɼʠʘʙʝʪʦʥ ð 22,7%, ɼʠʘʛʣʠʟʠʜ ð 6,8%, ʧʨʝʧʘʨʘʪʳ ɼʠʘʙʝʪʘʣʦʥʛ ʠ ɻʣʠʢʣʘʟʠʜ 

ʧʨʠʥʠʤʘʶʪ ʣʠʰʴ 4,5%. 

ʂʣʘʩʩ ʠʥʛʠʙʠʪʦʨʦʚ ʥʘʪʨʠʡʟʘʚʠʩʠʤʦʛʦ ʧʝʨʝʥʦʩʯʠʢʘ ʛʣʶʢʦʟʳ 2-ʛʦ ʪʠʧʘ, ʧʦ ʜʘʥʥʳʤ 

ʦʧʨʦʩʘ ʙʦʣʴʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ 1 ʧʨʝʧʘʨʘʪʦʤ (ʄʅʅ) ð ʜʘʧʘʣʛʣʠʬʣʦʟʠʥʦʤ, ʩ ʪʘʢʠʤ ʞʝ 

ʪʦʨʛʦʚʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ. ɽʛʦ ʧʨʠʥʠʤʘʶʪ 0,26% ʠʟ ʚʩʝʛʦ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʥ ʪʦʣʴʢʦ ʚ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʨʘʧʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʤʝʪʬʦʨʤʠʥʦʤ. ʅʝʦʞʠʜʘʥʥʳʤ ʩʪʘʣ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʜʘʧʘʣʛʣʠʬʣʦʟʠʥ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ [7].  

ʌʠʢʩʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʙʠʛʫʘʥʠʜʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʥʛʠʙʠʪʦʨʘʤʠ 

ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ-4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ ʦʜʥʠʤ ʩʦʯʝʪʘʥʠʝʤ (ʤʝʪʬʦʨʤʠʥ+ʩʠʪʘʛʣʠʧʪʠʥ) ʠ 

2 ʪʦʨʛʦʚʳʤʠ ʥʘʟʚʘʥʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʠʟ ʚʩʝʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 94.7% ʦʧʨʦʰʝʥʥʳʭ 

ʧʨʠʥʠʤʘʶʪ ʠʤʝʥʥʦ ʜʘʥʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʜʣʷ ʪʝʨʘʧʠʠ ʉɼ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ ʜʘʥʥʘʷ 

ʢʦʤʙʠʥʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫ 84,21% ʙʦʣʴʥʳʭ, ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʨʘʧʠʠ ʜʘʥʥʫʶ 

ʢʦʤʙʠʥʘʮʠʶ ʠʩʧʦʣʴʟʫʶʪ 15,79% ʙʦʣʴʥʳʭ ʩ ʉɼ. ʉʨʝʜʠ ʪʦʨʛʦʚʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ 

2 ʧʨʝʧʘʨʘʪʘ: ʂʦʩʤʝʪ ð ʧʨʠʥʠʤʘʶʪ 91,67% ʧʘʮʠʝʥʪʦʚ, ʉʠʪʘʤʝʪ ð 8,33%.  

ʌʠʢʩʠʨʦʚʘʥʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʤʝʪʬʦʨʤʠʥ+ʚʘʣʜʫʛʣʠʧʪʠʥ ʠʩʧʦʣʴʟʫʶʪ ʣʠʰʴ 5,3% 

ʦʧʨʦʰʝʥʥʳʭ ʙʦʣʴʥʳʭ. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ ʦʜʥʠʤ ʪʦʨʛʦʚʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ 

ð ɻʘʣʚʫʩ ʄʝʪʦʤ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʙʦʣʴʥʳʭ ʉɼ ʇɻʉ ʠ ʠʭ ʜʦʩʪʫʧʥʦʩʪʠ, 

ʯʪʦ ʪʘʢʞʝ ʠʟʫʯʘʣʦʩʴ ʧʨʠ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ. ʇʦ ʠʪʦʛʘʤ ʘʥʘʣʠʟʘ ʦʪʚʝʪʦʚ ʧʘʮʠʝʥʪʦʚ ʥʘ 

ʚʦʧʨʦʩ ð çʩʢʦʣʴʢʦ ʜʝʥʝʛ ɺʳ ʪʨʘʪʠʪʝ ʥʘ ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ ʝʞʝʤʝʩʷʯʥʦè ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 30,1% ʪʨʘʪʷʪ ʝʞʝʤʝʩʷʯʥʦ ʥʘ ʧʝʨʦʨʘʣʴʥʳʝ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ð 

ʦʪ 600 ʜʦ 1 000 ʩʦʤ, 24,4% ð ʦʪ 1 000 ʜʦ 2 000 ʩʦʤ ʚ ʤʝʩʷʮ, 16,3% ð ʙʦʣʝʝ 2 000 ʩʦʤ 

ʝʞʝʤʝʩʷʯʥʦ, 15,8% ð ʦʪ 300 ʜʦ 600 ʩʦʤ ʠ 3,4% ð ʪʨʘʪʷʪ ʤʝʥʝʝ 300 ʩʦʤ. 10% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʝ ʪʨʘʪʷʪ ʜʝʥʴʛʠ ʥʘ ʣʝʢʘʨʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ ʉɼ ʪʨʘʪʷʪ 

ʚ ʤʝʩʷʮ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʝʨʦʨʘʣʴʥʳʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʪ 1000 ʩʦʤ ʠ ʙʦʣʝʝ 

(40,7% ʨʝʩʧʦʥʜʝʥʪʦʚ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ʚ ʩʪʨʘʥʝ ʥʘ 2020 ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 

5 359 ʩʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʩʭʦʜʳ ʥʘ ʧʝʨʦʨʘʣʴʥʳʝ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʙʶʜʞʝʪ ʛʨʘʞʜʘʥ ʩʪʨʘʥʳ (http://www.stat.kg/ru/opendata/category/119/) 

(ʈʠʩʫʥʦʢ 6). 
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ʈʠʩʫʥʦʢ 6. ʆʪʚʝʪʳ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʤʠ ʉɼ ʥʘ ʚʦʧʨʦʩ çʩʢʦʣʴʢʦ ʜʝʥʝʛ ɺʳ ʪʨʘʪʠʪʝ ʥʘ 

ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ ʝʞʝʤʝʩʷʯʥʦè 

 

ʊʘʢ, 47% ʦʧʨʦʰʝʥʥʳʭ ʙʦʣʴʥʳʭ ʧʦʢʫʧʘʶʪ ʇɻʉ ʟʘ ʧʦʣʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚ ʘʧʪʝʢʘʭ, 44% ð 

ʩʦ ʩʢʠʜʢʦʡ, 9% ð ʧʦʢʫʧʘʶʪ ʨʦʜʩʪʚʝʥʥʠʢʠ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʠ ʢʦʤʧʣʘʝʥʪʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʫʨʦʚʥʶ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ. ʅʘ ʤʦʤʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʘʥʢʝʪʳ ʧʘʮʠʝʥʪʳ ʫʢʘʟʘʣʠ 

ʫʨʦʚʥʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʥʘʪʦʱʘʢ. ʇʦ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʜʥʦ, ʯʪʦ ʮʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ 

ʥʘʪʦʱʘʢ (Ò7 ʤʤʦʣʴ/ʣ.) ʠʤʝʣʠ ʪʦʣʴʢʦ 44%, ʯʪʦ ʦʪʨʘʞʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʯʝʥʠʷ ʉɼ ʚ ʨʝʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʉʨʝʜʠ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʜʦʣʷ ʙʦʣʴʥʳʭ, ʜʦʩʪʠʛʰʠʭ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʥʘ 

ʬʦʥʝ ʤʦʥʦʪʝʨʘʧʠʠ ʩʦʩʪʘʚʠʣʘ 43%, ʥʘ ʬʦʥʝ ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʜʚʫʭ ʇɻʉ ð 56% ʠ ʠʟ 3 

ʢʦʤʧʦʥʝʥʪʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʇɻʉ ð 1% ʦʧʨʦʰʝʥʥʳʭ. 

ʉʘʤʦʦʮʝʥʢʘ ʙʦʣʴʥʳʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ 72,8% ʠʟ 

ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʶʪ ʩʚʦʝ ʣʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʤ, 20,8% ð ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ ʠ ʣʠʰʴ 

6,4% ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʣʠ ʣʝʯʝʥʠʷ ʚ ʮʝʣʦʤ. ɼʘʣʝʝ ʤʳ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʇɻʉ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʦʥʦʪʝʨʘʧʠʠ ʉɼ. ʉʨʝʜʠ ʥʠʭ ʥʘ ʙʠʛʫʘʥʠʜʳ 

ʧʨʠʭʦʜʠʪʩʷ 81,56% ʧʘʮʠʝʥʪʦʚ, ʧʨʦʠʟʚʦʜʥʳʝ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ð 18,44%. 

 

 

 

ʈʠʩʫʥʦʢ 7. ʇʨʝʧʘʨʘʪʳ, ʧʨʠʥʠʤʘʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʨʘʧʠʠ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʶʪ ʙʦʣʴʥʳʝ ʩ ʉɼ, ʜʦʩʪʠʛʰʠʝ 

ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʥʘ ʙʠʛʫʘʥʠʜʳ ʧʨʠʭʦʜʠʪʩʷ 91,8% ʙʦʣʴʥʳʭ, ʧʨʦʠʟʚʦʜʥʳʝ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ð 8,2%. 

ɸ ʯʪʦ ʢʘʩʘʝʪʩʷ ʢʦʤʙʠʥʘʮʠʡ ʠʟ ʜʚʫʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʝʦʙʣʘʜʘʝʪ ʢʦʤʙʠʥʘʮʠʷ ʙʠʛʫʘʥʠʜʦʚ ʠ 

ʧʨʦʠʟʚʦʜʥʳʭ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ð 67%, ʙʠʛʫʘʥʠʜʦʚ ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ-
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4-32%, ʠʥʛʠʙʠʪʦʨʳ ʥʘʪʨʠʡʟʘʚʠʩʠʤʦʛʦ ʧʝʨʝʥʦʩʯʠʢʘ ʛʣʶʢʦʟʳ 2-ʛʦ ʪʠʧʘ ʠ ʙʠʛʫʘʥʠʜʦʚ ð 1%.  

ʂʦʤʙʠʥʘʮʠʷ ʙʠʛʫʘʥʠʜʦʚ ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ-4 ʷʚʣʷʶʪʩʷ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ (ʤʝʪʬʦʨʤʠʥ+ʩʠʪʘʛʣʠʧʪʠʥ ʠ ʤʝʪʬʦʨʤʠʥ+ʚʘʣʜʫʛʣʠʧʪʠʥ). ɺ ʩʪʨʫʢʪʫʨʝ 

ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʜʚʫʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠʥʠʤʘʝʤʳʭ ʧʘʮʠʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʣʠ ʮʝʣʝʚʦʛʦ 

ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʥʘ ʢʦʤʙʠʥʘʮʠʶ ʧʨʦʠʟʚʦʜʥʳʭ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ʠ ʙʠʛʫʘʥʠʜʦʚ 

ʧʨʠʭʦʜʠʪʩʷ 57%, ʙʠʛʫʘʥʠʜʦʚ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ ð 43%.  

ɺ ʩʣʫʯʘʝ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʨʘʧʠʠ ʉɼ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʧʨʦʠʟʚʦʜʥʳʭ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ, ʙʠʛʫʘʥʠʜʦʚ ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ ï 50%. 

ʅʝʨʘʮʠʦʥʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫ ʦʩʪʘʣʴʥʳʭ 50% ʢʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʙʠʛʫʘʥʠʜʦʚ ʠ 

ʧʨʦʠʟʚʦʜʥʳʭ ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ ʙʦʣʴʥʳʤʠ, ʜʦʩʪʠʛʰʠʤʠ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ð 100% ʙʦʣʴʥʳʭ ʧʨʠʥʠʤʘʶʱʠʭ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʫʶ ʪʝʨʘʧʠʶ 

ʜʦʩʪʠʛʣʠ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʶ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ.  

0,35% ʙʦʣʴʥʳʭ ʠʩʧʦʣʴʟʫʶʪ 4-ʢʦʤʧʦʥʝʥʪʥʫʶ ʪʝʨʘʧʠʶ ð ʢʦʤʙʠʥʘʮʠʶ ʧʨʦʠʟʚʦʜʥʳʭ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ, ʙʠʛʫʘʥʠʜʦʚ ʠ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʙʠʛʫʘʥʠʜʳ ʠ ʠʥʛʠʙʠʪʦʨʳ 

ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ-4. ʋ ʚʩʝʭ ʜʦʩʪʠʛʥʫʪ ʮʝʣʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʉɼ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ 

ʙʦʣʴʥʳʭ ʧʨʦʚʦʜʠʪʴ ʩʘʤʦʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ʉʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʉɼ 60,2% ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʤʝʨʷʶʪ ʛʣʶʢʦʟʫ ʚ ʢʨʦʚʠ ʩ ʧʦʤʦʱʴʶ ʛʣʶʢʦʤʝʪʨʘ, 24,4% 

ʧʘʮʠʝʥʪʦʚ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʝ ʠʟʤʝʨʷʶʪ ʛʣʶʢʦʟʫ ʚ ʢʨʦʚʠ ʠ 15,4% ʧʘʮʠʝʥʪʦʚ ʠʟʤʝʨʷʶʪ ʛʣʶʢʦʟʫ 

ʚ ʢʨʦʚʠ ʪʦʣʴʢʦ ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʚʨʘʯʘ. ʋ 62,6% ʙʦʣʴʥʳʭ ʉɼ ʠʤʝʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʛʣʶʢʦʤʝʪʨ. 

ʈʝʟʶʤʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʷ, ʯʪʦ ʥʘ ʤʦʤʝʥʪ 

ʟʘʧʦʣʥʝʥʠʷ ʘʥʢʝʪʳ ʮʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʥʘʪʦʱʘʢ (Ò7 ʤʤʦʣʴ/ʣ) ʠʤʝʣʠ ʪʦʣʴʢʦ 44% 

ʦʧʨʦʰʝʥʥʳʭ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʦʭʨʘʥʷʝʪʩʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʉɼ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʤʦʤʝʥʪʦʚ, ʫʩʠʣʠʚʘʶʱʠʭ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ ʪʝʨʘʧʠʠ, ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʢʦʥʪʨʦʣʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ʊʘʢ, 60,2% ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠʟʤʝʨʷʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʛʣʶʢʦʟʫ ʚ ʢʨʦʚʠ. ɺʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦʡ ʥʦʨʤʘʣʠʟʘʮʠʠ ʉɼ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʨʝʛʫʣʷʨʥʦʩʪʠ ʧʨʠʝʤʘ ʇɻʉ. ʅʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

68,1% ʧʘʮʠʝʥʪʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʧʦʩʪʦʷʥʥʦ ʧʨʠʥʠʤʘʶʪ ʇɻʉ, ʦʜʥʘʢʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ ʣʝʯʝʥʠʶ, ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʙʦʣʴʥʳʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ. ʅʘʰʠ ʜʘʥʥʳʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ 72,8% ʠʟ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʶʪ ʩʚʦʝ ʣʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʤʝʪʥʳʡ ʢʦʥʪʠʥʛʝʥʪ ʧʘʮʠʝʥʪʦʚ (37,8%) ʦʙʨʘʱʘʶʪʩʷ ʢ ʚʨʘʯʫ 

ʧʦ ʧʦʚʦʜʫ ʉɼ ʢʘʞʜʳʝ 3-6 ʤʝʩʷʮʝʚ. ʇʨʦʮʝʥʪ ʧʘʮʠʝʥʪʦʚ, ʦʪʢʘʟʳʚʘʶʱʠʭʩʷ ʦʪ ʦʙʨʘʱʝʥʠʷ ʢ 

ʚʨʘʯʘʤ ʩʦʩʪʘʚʣʷʝʪ 15,1%. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʝʩʪʴ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʤʦʪʠʚʘʮʠʷ ʥʝʢʦʪʦʨʦʛʦ 

ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʢ ʣʝʯʝʥʠʶ ʉɼ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʙʦʣʴʥʳʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʚʣʠʷʝʪ ʪʘʢʞʝ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʚʨʘʯʝʙʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʧʘʮʠʝʥʪʘ, ʯʪʦ ʤʳ ʦʮʝʥʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʰʢʘʣʳ ʄʦʨʠʩʢʠ- ɻʨʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʯʪʦ 47,8% ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ 

ʥʝ ʧʨʠʚʝʨʞʝʥʳ ʢ ʣʝʯʝʥʠʶ, ʯʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʚʦʣʴʥʦ ʥʠʟʢʦʤʫ ʧʨʦʮʝʥʪʫ 

ʙʦʣɹʥʳʭ ʩʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʢʪʦ ʜʦʩʪʠʛ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ʏʪʦ 

ʞʝ ʢʘʩʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʦ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ (62,81%) ʧʦʣʫʯʘʶʪ ʤʦʥʦʪʝʨʘʧʠʶ ʇɻʉ. 56% ʧʘʮʠʝʥʪʦʚ, ʜʦʩʪʠʛʰʠʭ 

ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʥʘʪʦʱʘʢ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʫʶ ʪʝʨʘʧʠʶ ʠʟ ʇɻʉ. 
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ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ, ʤʝʪʬʦʨʤʠʥ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʝʧʘʨʘʪʦʤ ʠʟ 

ʯʠʩʣʘ ʇɻʉ. ɽʛʦ ʧʨʠʥʠʤʘʶʪ 60,1% ʦʧʨʦʰʝʥʥʳʭ. ʊʘʢʞʝ ʦʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʩ ʜʨʫʛʠʤʠ ʇɻʉ. ɹʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ ʉɼ ʪʨʘʪʷʪ ʥʘ ʇɻʉ ʦʪ 1000 ʩʦʤ ʠ ʙʦʣʝʝ ʚ 

ʤʝʩʷʮ. ʋʯʠʪʳʚʘʷ ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ʚ ʩʪʨʘʥʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʇɻʉ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʙʶʜʞʝʪ ʛʨʘʞʜʘʥ ʠ ʯʪʦ ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʇɻʉ. 

ɺʳʚʦʜʳ: 

-ʥʝ ʚʩʝ ʙʦʣʴʥʳʝ ʚʣʘʜʝʶʪ ʥʘʚʳʢʘʤʠ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʠʣʠ ʥʝ 

ʧʨʠʜʘʶʪ ʟʥʘʯʝʥʠʷ ʵʪʦʤʫ; 

-ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʧʦ 

ʤʦʥʠʪʦʨʠʥʛʫ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʥʘ ʫʨʦʚʥʝ ʩʠʩʪʝʤ ʧʝʨʚʠʯʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 

-ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʇɻʉ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩʪʨʘʥʳ 

ʦʩʪʘʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʜʦʩʪʫʧʥʳʤʠ; 

-ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʂʈ ʧʨʠʩʫʪʩʪʚʫʶʪ 2 ʧʨʝʧʘʨʘʪʘ (ʤʝʪʬʦʨʤʠʥ ʠ ʛʣʠʢʣʘʟʠʜ), 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʧʨʠʤʝʨʥʳʡ ʧʝʨʝʯʝʥʴ ɺʆɿ ʦʩʥʦʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʠʟʠʯʝʩʢʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʯʠʩʣʘ ʇɻʉ; 

-ʩ ʧʦʤʦʱʴʶ ʰʢʘʣʳ ʄʦʨʠʩʢʠ-ɻʨʠʥ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʯʪʦ 47,8% ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ 

ʥʝ ʧʨʠʚʝʨʞʝʥʳ ʢ ʣʝʯʝʥʠʶ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʠʟʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʙʦʣʴʥʳʭ ʩʨʝʜʠ 

ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʢʪʦ ʜʦʩʪʠʛ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ; 

-ʫ 1% ʠʟ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʫʯʘʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʃʉ. ʂʦʛʜʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʠ 2 ʃʉ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʜʝʡʩʪʚʫʶʱʠʤ 

ʚʝʱʝʩʪʚʦʤ; 

-ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʉɼ 2 ʪʠʧʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, 

ʪʨʝʙʫʶʱʝʡ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ (ʄʂ), ʚ ʯʘʩʪʥʦʩʪʠ 

ʛʠʧʝʨʫʨʠʢʝʤʠʷ (ɻʋ), ʩʚʷʟʘʥʳ ʩ ʩʦʩʫʜʠʩʪʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ (ʉɼ 2). 

ʈʘʥʝʝ ʘʚʪʦʨʘʤʠ ʫ ʙʦʣʴʥʳʭ ʉɼ 2, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʏʫʚʘʰʠʠ, ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ I/D 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʁʱʝʛʦ ʬʝʨʤʝʥʪʘ (ɸʇʌ) ʩ ʧʦʨʘʞʝʥʠʝʤ ʩʦʩʫʜʦʚ. 

ʇʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʚʳʷʩʥʠʪʴ, ʢʘʢ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ I/D ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʘ ɸʇʌ ʠ 

ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʄʂ ʫ ʙʦʣʴʥʳʭ ʉɼ 2 (ʞʠʪʝʣʝʡ ʏʫʚʘʰʠʠ). ʄʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʨʝʘʢʮʠʠ 

I/D ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ ɸʇʌ ʦʧʨʝʜʝʣʝʥ ʫ 104 ʙʦʣʴʥʳʭ ʉɼ 2, ʫ 46 ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʫʛʣʫʙʣʝʥʥʦ 

ʠʟʫʯʝʥ ʦʙʤʝʥ ʄʂ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʣʠ ʄʂ ʚ ʢʨʦʚʠ ʠ ʚ ʩʫʪʦʯʥʦʡ 

ʤʦʯʝ, ʚʳʯʠʩʣʷʣʠ ʦʙʱʠʡ ʠ ʬʨʘʢʮʠʦʥʥʳʡ ʨʝʥʘʣʴʥʳʝ ʢʣʠʨʝʥʩʳ ʄʂ. ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʦʙʤʝʥʘ ʄʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ I/D ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʝ ʚʳʷʚʣʝʥʦ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʨʝʥʘʣʴʥʦʛʦ ʢʣʠʨʝʥʩʘ ʄʂ ʧʨʠ ʛʝʥʦʪʠʧʝ DD. ʋ ʙʦʣʴʥʳʭ ʩ 

ʛʝʥʦʪʠʧʦʤ DD ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʦʩʠʪʝʣʷʤʠ ʘʣʣʝʣʷ I (ʛʝʥʦʪʠʧʳ ID ʠ DD) ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʙʦʣʝʝ 

ʥʠʟʢʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʣʠʨʝʥʩʘ ʄʂ (ʄ 10,0, ʄʝ 8,4 ʤʣ/ʤʠʥ ʧʨʦʪʠʚ ʄ 12,4, ʄʝ 11,7 

ʤʣ/ʤʠʥ; Z=1,1, ʨ=0,28) ʠ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʝʛʦ ʥʠʟʢʠʭ (< 9 ʤʣ/ʤʠʥ) 

ʟʥʘʯʝʥʠʡ: 60% (9 ʠʟ 15) ʧʨʦʪʠʚ 34,6% (9 ʠʟ 26) (ɢ2=2,18, ʨ=0,14). ʉʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʩʚʷʟʴ DD ʛʝʥʦʪʠʧʘ ʩʦ ʩʥʠʞʝʥʥʳʤ ʢʣʠʨʝʥʩʦʤ ʄʂ 

ʧʨʠʦʙʨʝʪʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʇʨʠ ʛʝʥʦʪʠʧʝ DD, ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ, 
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ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ɸʇʌ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ɸʇʌ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʪʨʘʥʟʠʪʘ ʄʂ ʯʝʨʝʟ ʧʦʯʢʠ ʧʨʠ ʛʝʥʦʪʠʧʝ DD. 

 

Abstract. It is known that metabolic disorders of uric acid (UA), in particular hyperuricemia 

(HU), are associated with vascular complications of type 2 diabetes mellitus (DM 2). Previously, 

the authors established a relationship between the I/D polymorphism of the angiotensin-converting 

enzyme (ACE) gene and vascular lesions in patients with DM 2 living in Chuvashia. It was of 

interest to find out how the I/D polymorphism of the ACE gene and metabolic disorders of MC in 

patients with diabetes mellitus 2 (residents of Chuvashia) are related. ACE gene polymorphism was 

determined by the I/D polymerase reaction method in 104 patients with diabetes mellitus 2, in 46 of 

whom UA metabolism was studied in depth. The UA was determined spectrophotometrically in the 

blood and in daily urine, and the total and fractional renal clearance of the UA was calculated. 

There were no significant differences in the parameters of UA metabolism depending on the I/D 

polymorphism. A steady tendency towards a decrease in renal UA clearance was established in the 

DD genotype. In patients with the DD genotype in comparison with carriers of the I allele 

(genotypes ID and DD), a lower mean value of UA clearance was recorded (M 10.0, Me 8.4 ml/min 

versus M 12.4, Me 11.7 ml/min; Z=1.1, p=0.28) and a higher prevalence of its low (<9 ml/min) 

values: 60% (9 out of 15) versus 34.6% (9 out of 26) (ɢ2=2, 18, p=0.14). It should be assumed that 

with an increase in the number of examined patients, the relationship of the DD genotype with a 

reduced UA clearance will acquire statistical significance. With the DD genotype, according to 

many authors, the maximum ACE activity is rectified. The authors suggest that an increase in ACE 

activity contributes to a decrease in UA transit through the kidneys in the DD genotype. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʯʝʚʘʷ ʢʠʩʣʦʪʘ, ʛʠʧʝʨʫʨʠʢʝʤʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, ʛʝʥʝʪʠʢʘ, 

I/D ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ ɸʇʌ, ʯʫʚʘʰʠ. 

 

Keywords: uric acid, hyperuricemia, type 2 diabetes mellitus, genetics, I/D polymorphism of 

ACE gene, Chuvash. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ (ʄʂ), ʚ ʯʘʩʪʥʦʩʪʠ ʛʠʧʝʨʫʨʠʢʝʤʠʷ 

(ɻʋ), ʥʝ ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʚʘʶʪ ʘʩʩʦʮʠʘʮʠʶ ʩ ʩʦʩʫʜʠʩʪʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 

2 ʪʠʧʘ (ʉɼ 2), ʥʦ ʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ [1, 2]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʝʩʪʴ ʜʘʥʥʳʝ ʦ 

ʩʚʷʟʠ ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʉɼ 2 ʩ ʪʘʢʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ, ʢʘʢ I/D 

ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʁʱʝʛʦ ʬʝʨʤʝʥʪʘ (ɸʇʌ). ʕʪʘ ʩʚʷʟʴ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʦ 

ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ/ʠʣʠ 

ʪʝʨʨʠʪʦʨʠʷ ʧʨʦʞʠʚʘʥʠʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 

ʈʘʥʝʝ ʥʘʤʠ ʚ ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʀʥʩʪʠʪʫʪʦʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ 

ʈɸʅ ʠ ʀʥʩʪʠʪʫʪʦʤ ʜʠʘʙʝʪʘ ʕʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʫ ʞʠʪʝʣʝʡ ʏʫʚʘʰʠʠ, 

ʙʦʣʝʶʱʠʭ ʉɼ 2, ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʯʝʪʢʘʷ ʩʚʷʟʴ I/D ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ ɸʇʌ c 

ʤʘʢʨʦʚʘʩʢʫʣʷʨʥʳʤʠ (ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ [3], ʧʦʨʘʞʝʥʠʝ ʩʦʩʫʜʦʚ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ [4]) ʠ ʤʠʢʨʦʚʘʩʢʫʣʷʨʥʳʤʠ (ʜʠʘʙʝʪʠʯʝʩʢʠʝ ʥʝʬʨʦʧʘʪʠʷ, ʨʝʪʠʥʦʧʘʪʠʷ [5] ʠ 

ʥʝʡʨʦʧʘʪʠʷ [6]) ʧʦʟʜʥʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʜʠʘʙʝʪʘ. ɼʘʚʥʦ ʜʦʢʘʟʘʥʥʳʤ ʪʘʢʞʝ ʩʯʠʪʘʝʪʩʷ ʬʘʢʪ 

ʥʘʣʠʯʠʷ ʫ ʞʠʪʝʣʝʡ ʏʫʚʘʰʠʠ ʪʝʩʥʦʡ ʚʷʟʠ ɻʋ ʩ ʉɼ 2 ʠ ʝʛʦ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ [7]  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʫ ʞʠʪʝʣʝʡ ʏʫʚʘʰʠʠ ʠ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʄʂ, ʠ I/D ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ 

ɸʇʌ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʟʚʠʪʠʶ ʉɼ 2 ʠ ʝʛʦ ʧʦʟʜʥʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ 

ʠʟʫʯʠʪʴ ʫ ʙʦʣʴʥʳʭ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʩʚʷʟʴ ʵʪʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
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ʤʝʞʜʫ ʩʦʙʦʡ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʫ ʙʦʣʴʥʳʭ ʉɼ 2 (ʞʠʪʝʣʝʡ ʏʫʚʘʰʠʠ) 

ʩʚʷʟʠ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʄʂ ʩ I/D ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʘ ɸʇʌ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʪʢʨʳʪʦʤ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʥʝʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʦʜʥʦʤʦʤʝʥʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʫ104 ʙʦʣʴʥʳʭ ʉɼ 2 ʪʠʧʘ, ʧʨʦʭʦʜʠʚʰʠʤ ʣʝʯʝʥʠʝ ʚ ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʘ ʛʦʨʦʜʘ 

ʏʝʙʦʢʩʘʨʳ, ʦʧʨʝʜʝʣʝʥ I/D ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ ɸʇʌ. ɺʳʙʦʨʢʘ ʧʘʮʠʝʥʪʦʚ ʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ð ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ. ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʦʭʚʘʯʝʥʦ 35 

ʤʫʞʯʠʥ ʠ 69 ʞʝʥʱʠʥ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 57,4Ñ1,1 ʛʦʜʘ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ: MÑm), ʩʨʝʜʥʠʡ çʩʪʘʞè 

ʜʠʘʙʝʪʘ ï 15,95Ñ0,7 ʛʦʜʘ. ɺʩʝ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʷʚʣʷʣʠʩʴ ʩʪʨʦʛʦ ʞʠʪʝʣʷʤʠ ʏʫʚʘʰʠʠ ʠ ʥʝ ʙʳʣʠ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʫʟʘʤʠ ʨʦʜʩʪʚʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʪʠʧʘ I/D ʛʝʥʘ ɸʇʌ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʘʤʧʣʠʬʠʢʘʮʠʠ, 

ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʀʥʩʪʠʪʫʪʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʈɸʅ ʩ ʧʦʤʦʱʴʶ 

ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʡʤʝʨʦʚ [4]. 

ʀʟ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʯʝʢʠʩʣʦʛʦ ʦʙʤʝʥʘ, ʩʦʛʣʘʩʥʦ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʥʘʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ [8], ʫ 46 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʜʠʥʘʤʠʢʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ (ʚ ʩʨʝʜʥʝʤ ʚ 

ʪʝʯʝʥʠʝ 14 ʜʥʝʡ) ʠʩʩʣʝʜʦʚʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʦʡ 

ʢʠʩʣʦʪʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ʄʂʢ) ʠ ʩʫʪʦʯʥʦʡ ʤʦʯʝ (ʄʂʤ), ʚʳʯʠʩʣʷʣʠ ʨʝʥʘʣʴʥʳʡ ʢʣʠʨʝʥʩ 

ʄʂ (ʂʤʢ). ʆʧʨʝʜʝʣʷʣʠ ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʉʂʌ) ʧʦ ʢʣʠʨʝʥʩʫ ʵʥʜʦʛʝʥʥʦ 

ʢʨʝʘʪʠʥʠʥʘ ʠ, ʩʦʧʦʩʪʘʚʣʷʷ ʉʂʌ ʠ ʂʤʢ, ʦʮʝʥʠʚʘʣʠ ʬʨʘʢʮʠʦʥʥʳʡ ʨʝʥʘʣʴʥʳʡ ʢʣʠʨʝʥʩ ʄʂ 

(ʬʂʤʢ).  

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ 

STATISTICA (StatSoftInc., ʉʐɸ, ʚʝʨʩʠʷ 6.0). ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ 

ʚʠʜʝ ʩʨʝʜʥʝʡ (ʄ), ʤʝʜʠʘʥʳ (ʄʝ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʥʪʠ (Z). ɼʣʷ ʩʫʞʜʝʥʠʷ ʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʟʥʘʢʘ ʚ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʯʠʩʣʷʣʠ ʠʭ ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʢʠ (ʀʇɼ) ʧʦ ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ [9]. ɺ ʢʘʯʝʩʪʚʝ ʧʦʨʦʛʦʚʦʛʦ 

ʫʨʦʚʥʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʠʤʘʣʠ ʟʥʘʯʝʥʠʝ ʨ=0,05. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʊʘʙʣʠʮʝ ʦʪʨʘʞʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ (ʄ, ʄʝ) ʧʘʨʘʤʝʪʨʦʚ ʦʙʤʝʥʘ ʄʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ ɸʇʌ. 

ʊʘʙʣʠʮʘ  

ʇʆʂɸɿɸʊɽʃʀ ʆɹʄɽʅɸ ʄʆʏɽɺʆʁ ʂʀʉʃʆʊʓ ʋ ɹʆʃʔʅʓʍ ʉɼ 2  

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɻɽʅʆʊʀʇʆɺ ʀ ɸʃʃɽʃɽʁ ɻɽʅɸ ɸʇʌ, ʄ (ʄʝ) 
 

ʇʦʢʘʟʘʪʝʣʴ, 

ʝʜ. ʠʟʤʝʨʝʥʠʷ 

ɻʝʥʦʪʠʧ ɸʣʣʝʣʴ 

II , n=7 ID, n=21 DD, n=18 I, n=45 D, n=57 

ʄʂʢ, ʤʢʤʦʣʴ/ʣ 380 (363) 345 (330) 344 (320) 354 (341) 345 (330) 

ʄʂʤ, ʤʤʦʣʴ/ʩʫʪ 5,3 (4,4) 6,3 (4,5) 4,64 (4,0) 6,1 (4,5) 5,6 (4,4) 

ʂʤʢ, ʤʣ/ʤʠʥ 10,9 (9,2) 12,8 (11,7) 10,0 (8,4) 12,4 (11,7) 11,6 (9,9) 

ʬʂʤʢ, %ʉʂʌ 18,1 (20,9) 19,3 (16,8) 18,1 (18,4) 19,1 (16,8) 18,8 (16,9) 

ʀʇɼ ʄʂʢ, ʤʢʤʦʣʴ/ʣ -43 (-43) -67 (-67) -83 (-82) -64 (-59) -74 (-67) 

ʀʇɼ ʄʂʤ, ʤʤʦʣʴ/ʩʫʪ -6,9 (-2,6) -3,7 (-3,1) -1,56 (-2) -4,3(-2,6) -2,8 (-2,4) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ, ʦʱʫʪʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʤʝʥʘ ʄʂ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ, ʨʘʟʜʝʣʝʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʦʪʠʧʘ ʠ ʘʣʣʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʛʝʥʘ ɸʇʌ, ʥʝ 

ʦʪʤʝʯʝʥʦ. 
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ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʨʝʥʘʣʴʥʦʛʦ ʢʣʠʨʝʥʩʘ ʄʂ ʧʨʠ ʛʝʥʦʪʠʧʝ DD. ʋ ʙʦʣʴʥʳʭ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʦʩʠʪʝʣʷʤʠ ʘʣʣʝʣʷ I (ʛʝʥʦʪʠʧʳ ID ʠ DD) ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʢʣʠʨʝʥʩʘ ʄʂ (ʄ 10,0, ʄʝ 8,4 ʤʣ/ʤʠʥ ʧʨʦʪʠʚ ʄ 12,4, ʄʝ 11,7 ʤʣ/ʤʠʥ; Z=1,1, ʨ=0,28) ʠ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʝʛʦ ʥʠʟʢʠʭ (< 9 ʤʣ/ʤʠʥ) ʟʥʘʯʝʥʠʡ: 60% (9 ʠʟ 15) ʧʨʦʪʠʚ 34,6% 

(9 ʠʟ 26) (ɢ2=2,18, ʨ=0,14). ʉʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʙʦʣʴʥʳʭ ʩʚʷʟʴ DD ʛʝʥʦʪʠʧʘ ʩʦ ʩʥʠʞʝʥʥʳʤ ʢʣʠʨʝʥʩʦʤ ʄʂ ʧʨʠʦʙʨʝʪʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʟʘʤʝʪʠʤ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʢʘʟʘʥʠʷ ʥʘ 

ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ ʛʝʥʘ ɸʇʌ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʪʢʘʥʝʚʦʛʦ ɸʇʌ [10]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚʳʷʚʣʷʝʪʩʷ ʫ ʛʦʤʦʟʠʛʦʪ ʩ ʛʝʥʦʪʠʧʦʤ 

DD, ʩʘʤʘʷ ʥʠʟʢʘʷ ð ʫ ʛʦʤʦʟʠʛʦʪ ʩ II, ʠ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ð ʫ ʛʝʪʝʨʦʟʠʛʦʪ ʩ ʛʝʥʦʪʠʧʦʤ ID. 

ʇʨʠʯʝʤ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʩʧʨʘʚʝʜʣʠʚʘ ʢʘʢ ʜʣʷ ʟʜʦʨʦʚʳʭ ʣʠʮ [11], ʪʘʢ ʠ 

ʙʦʣʴʥʳʭ ʉɼ 2 [12]. ʇʨʠ ʵʪʦʤ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ çʥʝʬʨʦʪʦʢʩʠʯʥʦʩʪʴè 

ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʢʘʥʝʚʦʛʦ ɸʇʌ ʠ ʩʚʷʟʴ DD ʛʝʥʦʪʠʧʘ ʩ ʧʦʨʘʞʝʥʠʝʤ ʧʦʯʝʢ.  

ɽʩʣʠ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʥʘ ʞʠʪʝʣʝʡ ʏʫʚʘʰʠʠ (ʯʪʦ ʚʳʛʣʷʜʠʪ ʚʧʦʣʥʝ 

ʣʦʛʠʯʥʳʤ), ʪʦ ʤʦʞʥʦ ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʨʝʥʘʣʴʥʦʛʦ ʢʣʠʨʝʥʩʘ ʄʂ ʫ ʙʦʣʴʥʳʭ ʉɼ 2 ʩ ʛʝʥʦʪʠʧʦʤ DD ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʳ 

ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ɸʇʌ, ʧʨʠʩʫʱʝʡ ʥʦʩʠʪʝʣʷʤ ʵʪʦʛʦ ʛʝʥʦʪʠʧʘ ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʚʳʛʣʷʜʠʪ ʟʘʤʘʥʯʠʚʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ (ʩ 

ʫʯʝʪʦʤ ʛʝʥʦʪʠʧʘ ʛʝʥʘ ɸʇʌ) ʥʘʟʥʘʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʥʘʧʨʠʤʝʨ, ʠʥʛʠʙʠʪʦʨʦʚ 

ɸʇʌ ʠʣʠ ʙʣʦʢʘʪʦʨʦʚ ʨʝʮʝʧʪʦʨʦʚ ʢ ʘʥʛʠʦʪʝʥʟʠʥʫ II) ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʦʟʠʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʧʫʪʝʤ ʚʣʠʷʥʠʷ ʥʘ ʨʝʥʘʣʴʥʳʡ ʢʣʠʨʝʥʩ ʄʂ. ʊʦ ʝʩʪʴ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʣʝʜʫʶʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ ʧʨʠ ʛʝʥʦʪʠʧʝ DD ʧʨʝʧʘʨʘʪʦʚ, ʩʥʠʞʘʶʱʠʭ 

ʘʢʪʠʚʥʦʩʪʴ ʠʣʠ ʵʬʬʝʢʪʳ ɸʇʌ, ʙʫʜʝʪ ʙʦʣʝʝ ʦʧʨʘʚʜʘʥʥʳʤ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʭʦʜʥʦ ʩʥʠʞʝʥʥʦʤ 

ʨʝʥʘʣʴʥʦʤ ʢʣʠʨʝʥʩʝ ʄʂ, ʯʪʦ ʯʘʩʪʦ ʠʤʝʝʪ ʤʝʩʪʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʤʠ ʨʘʥʝʝ [1], ʫ 

ʙʦʣʴʥʳʭ ʉɼ 2 ʧʨʠ ɻʋ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʷʟʴ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʄʂ ʩ I/D ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʘ ɸʇʌ ʧʨʠ ʉɼ 2 

ʪʠʧʘ ʫ ʞʠʪʝʣʝʡ ʏʫʚʘʰʠʠ ʚʳʛʣʷʜʠʪ ʥʝ ʩʦʚʩʝʤ ʫʙʝʜʠʪʝʣʴʥʦʡ. ʊʦ ʝʩʪʴ, ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʧʨʠ ʉɼ 2 ʩʚʷʟʠ ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩ I/D ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʘ ɸʇʌ ʠ ʥʘʨʫʰʝʥʠ̫ ʤʠ 

ʦʙʤʝʥʘ ʄʂ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ɻʋ), ʚʝʨʦʷʪʥʦ, ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʨʘʟʥʳʝ ʤʝʭʘʥʠʟʤʳ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʯʠʪʳʚʘʷ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʨʝʥʘʣʴʥʦʛʦ ʢʣʠʨʝʥʩʘ ʄʂ 

ʧʨʠ ʛʝʥʦʪʠʧʝ DD, ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʢʘʥʝʚʦʛʦ 

ɸʇʌ ʥʘ ʧʨʦʮʝʩʩ ʚʳʚʝʜʝʥʠʷ ʄʂ ʧʦʯʢʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʨʝʙʫʶʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʜʦʣʞʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ʧʨʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʭʨʦʥʠʯʝʩʢʦʤ 

ʧʘʨʦʜʦʥʪʠʪʝ ʧʦ ʜʘʥʥʳʤ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʂɻʄɸ ʟʘ ʧʝʨʠʦʜ 2020 ʛʦʜʘ. 

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 102 ʧʘʮʠʝʥʪʘ. 
 

Abstract. The state of microflora in generalized chronic periodontitis was studied according to 

the data of KSMA the Department of Therapeutic Dentistry for the period of 2020. A total of 102 

patients were examined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʧʘʨʦʜʦʥʪʠʪ, ʤʠʢʨʦʬʣʦʨʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ. 

 

Keywords: generalized periodontitis, microflora, antibiotic sensitivity. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʨʦʜʦʥʪʘ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʪʦʤʘʪʦʣʦʛʠʠ ʚʩʣʝʜʩʪʚʠʝ ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʠʜʠʚʦʚ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʨʷʜʘ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʭ ʯʘʩʪʦʪʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 50 ʜʦ 95% [3, 7]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʜʝʣʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ 

ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ. ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ, 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʠʛʨʘʝʪ ʤʠʢʨʦʙʥʳʡ ʬʘʢʪʦʨ [1, 2, 5]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʭ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʘʪʦʛʝʥʥʦʩʪʴ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʪʝʯʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [4, 6]. 
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ʋʯʠʪʳʚʘʷ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʝ, ʤʳ ʧʦʩʪʘʚʠʣʠ ʮʝʣʴ ʠʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʙʥʦʡ ʬʣʦʨʳ 

ʠʟ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʘʨʤʘʥʘ ʧʨʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʧʘʨʦʜʦʥʪʠʪʝ ʠ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʧʦ ʜʘʥʥʳʤ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʂɻʄɸ. ʎʝʣʴ ʨʘʙʦʪʳ: 

ɸʥʘʣʠʟ ʤʠʢʨʦʙʥʦʡ ʬʣʦʨʳ ʠʟ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʘʨʤʘʥʘ ʧʨʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʧʘʨʦʜʦʥʪʠʪʝ ʠ 

ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ 

ʂɻʄɸ). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 102 ʙʦʣʴʥʳʭ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʧʘʨʦʜʦʥʪʠʪʘʤʠ, ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʅʎʆʄʠɼ ʄɿ ʂʈ ʠ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥʪʨʘ ɻʨʦʤʦʚʦʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʙʦʣʴʥʳʭ, ʥʘ 1-ʝ 

ʠ 5-ʝ ʩʫʪʢʠ ʚ ʭʦʜʝ ʣʝʯʝʥʠʷ. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ: ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʩʪʨʫʢʪʫʨʳ ʘʩʩʦʮʠʘʮʠʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʦ ʬʘʟʦʚʦʢʦʥʪʨʘʩʪʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ (ʌʂʄ) 

ʩʦʜʝʨʞʠʤʦʛʦ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʦʚ (ʇʂ) ʠ ʤʝʪʦʜ ʩʝʢʪʦʨʥʳʭ ʧʦʩʝʚʦʚ ʧʦ Gold (1965) ʩ 

ʨʘʩʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʘʵʨʦʙʥʳʭ ʠ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʣʫʯʝʥʥʦʤ ʤʘʪʝʨʠʘʣʝ. 

ɸʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʫ ʙʦʣʴʥʳʭ ʍɻʇ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

(ʘʤʧʠʮʠʣʣʠʥ, ʘʤʦʢʩʠʢʣʘʚ, ʛʝʥʪʘʤʠʮʠʥ, ʮʝʬʦʪʦʢʩʠʤ, ʣʝʚʦʬʣʦʢʩʘʮʠʥ, ʤʝʪʨʦʥʠʜʘʟʦʣ, 

ʬʣʫʢʦʥʘʟʦʣ), ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʝ ɸʊɺ çExpressionè ʬʠʨʤʳ çBio Merieuxè 

(ʌʨʘʥʮʠʷ). 

ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʦʷʣʦ 54 ʧʘʮʠʝʥʪʘ ʩ ʍɻʇ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ (ʧʦʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʚ ʂʳʨʛʳʟʧʘʪʝʥʪ). ɺ ʩʨʘʚʥʠʚʘʝʤʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʦʷʣʦ 48 ʧʘʮʠʝʥʪʦʚ ʩ ʍɻʇ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ (ʦʨʦʰʝʥʠʝ 

ʨʘʩʪʚʦʨʦʤ 0,1% ʭʣʦʨʛʝʢʩʝʜʠʥʘ). 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʤʠʢʨʦʙʥʦʡ ʬʣʦʨʳ ʠ ʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʫ 102 

ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʦʧʨʝʜʝʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʬʣʦʨʳ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʦʩʥʦʚʥʦʡ ʠ 

ʩʨʘʚʥʠʚʘʝʤʦʡ ʛʨʫʧʧʘʭ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʚʦʚ ʩ ʚʳʩʝʚʘʶʱʠʤʠʩʷ ʤʠʢʨʦʙʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʥʘ 1-ʝ ʩʫʪʢʠ (ʊʘʙʣʠʮʘ 1). 

ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʩʝʚʦʚ ʩ ʚʳʩʝʚʘʶʱʠʤʠʩʷ ʤʠʢʨʦʙʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʨʠʣʴʥʳʭ 

ʧʦʩʝʚʦʚ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʥʘ 5-ʝ ʩʫʪʢʠ (ʊʘʙʣʠʮʘ 2). 

ɺ ʠʪʦʛʝ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ 417 ʰʪʘʤʤʦʚ ʢʫʣʴʪʫʨ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʧʘʨʦʜʦʥʪʠʪʘʤʠ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʣʝʯʝʥʠʷ, ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʝʡʟʘʞ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʤʦʥʦʢʫʣʴʪʫʨʳ ʫ 23(22%) ʙʦʣʴʥʦʛʦ, ʫ 79(78%) ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥʳ 

ʘʩʩʦʮʠʘʮʠʠ 2-ʭ ʠ ʙʦʣʝʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ (ʊʘʙʣʠʮʘ 3). 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʠʟʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʢʨʦʙʥʦʡ ʢʘʨʪʠʥʳ, ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʧʘʨʦʜʦʥʪʠʪʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʪʘʬʠʣʦʢʦʢʢʠ ʠ 

ʩʪʨʝʧʪʦʢʦʢʢʠ, ʚ ʘʩʩʦʮʠʘʮʠʠ ʤʠʢʨʦʙʦʚ ʜʨʫʛʠʭ ʚʠʜʦʚ (Staphylococcus aureus, Porphyromonas 

gingivalis, Actinobacillus actinomycetemcomitans, Escherichia coli, Actinomyces spp, Escherichia 

agglomerans, Candida albicans). 
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ʊʘʙʣʠʮʘ 1  

ʆɹʑɽɽ ʂʆʃʀʏɽʉʊɺʆ ɺʓʉɽʗʅʅʓʍ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ʀ ʐʊɸʄʄʆɺ  

ɼʆ ʃɽʏɽʅʀʗ ʅɸ 1-ʝ ʉʋʊʂʀ 
 

ɺʳʜʝʣʝʥʥʳʝ ʚʠʜʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʏʠʩʣʦ 

ʰʪʘʤʤʦʚ 

ɺʳʜʝʣʝʥʥʳʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʏʠʩʣʦ 

ʰʪʘʤʤʦʚ 

Actinomyces spp. 6 Staphylococcus haemoliticus 12 

Candida albicans 3 Staphylococcus hominis 7 

Escherichia aerogenes 2 Staphylococcus hyicus 21 

Escherichia agglomerans 3 Staphylococcus intermedius 9 

Escherichia coli 7 Staphylococcus simulans 5 

Porphyromonas gingivalis 22 Streptococcus faecalis 7 

Morganella morganii 2 Streptococcus mitis 10 

Proteus mirabilis 1 Streptococcus mutans 6 

Proteus rettgeri 1 Streptococcus constellatus 19 

Serratia marcescens 5 Streptococcus pyogenes 3 

Staphylococcus aureus 36 Streptococcus salivarius 18 

Staphylococcus auricularis 2 Streptococcus sanguis 6 

Staphylococcus cohnii 11 Actinobacillus actinomycetemcomitans 14 

ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ ʰʪʘʤʤʦʚ 238   
 

ʊʘʙʣʠʮʘ 2  

ʆɹʑɽɽ ʂʆʃʀʏɽʉʊɺʆ ɺʓʉɽʗʅʅʓʍ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ʀ ʐʊɸʄʄʆɺ  

ʇʆʉʃɽ ʃɽʏɽʅʀʗ ʅɸ 5-ʝ ʉʋʊʂʀ 
 

ɺʳʜʝʣʝʥʥʳʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʏʠʩʣʦ 

ʰʪʘʤʤʦʚ 

ɺʳʜʝʣʝʥʥʳʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʏʠʩʣʦ 

ʰʪʘʤʤʦʚ 

Actinomyces spp. 4 Actinobacillus actinomycetemcomitans 10 

Candida albicans 2 Staphylococcus haemoliticus 9 

Escherichia aerogenes 1 Staphylococcus hominis 5 

Escherichia agglomerans 2 Staphylococcus hyicus 18 

Escherichia coli 5 Staphylococcus intermedius 7 

Porphyromonas gingivalis 18 Staphylococcus simulans 5 

Morganella morganii 0 Streptococcus faecalis 5 

Proteus mirabilis 0 Streptococcus mitis 7 

Proteus rettgeri 0 Streptococcus mutans 4 

Serratia marcescens 3 Streptococcus constellatus 16 

Staphylococcus aureus 29 Streptococcus pyogenes 1 

Staphylococcus auricularis 1 Streptococcus salivarius 15 

Staphylococcus cohnii 8 Streptococcus sanguis 4 

ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ ʰʪʘʤʤʦʚ 179   
 

ʊʘʙʣʠʮʘ 3 

ʂʆʃʀʏɽʉʊɺʆ ʐʊɸʄʄʆɺ ʂʋʃʔʊʋʈ ɼʆ ʅɸʏɸʃɸ ʃɽʏɽʅʀʗ 
 

ɻʨʫʧʧʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʫʝʤʳʭ ʂʫʣʴʪʫʨʳ 

ʤʦʥʦʢʫʣʴʪʫʨʘ ʘʩʩʦʮʠʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

n % n % 

ʦʩʥʦʚʥʘʷ, n=54 11 18 43 82 

ʩʨʘʚʥʠʚʘʝʤʘʷ, n=48 14 26 34 74 
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ʀʪʦʛʠ ʘʥʘʣʠʟʘ ʩʪʝʧʝʥʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʩʩʦʮʠʘʮʠʡ ʤʠʢʨʦʬʣʦʨʳ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ 

ʢʘʨʤʘʥʘ ʢ 6 ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʢʣʠʥʠʢʝ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ 1 ʬʫʥʛʠʮʠʜʥʦʤʫ 

ʧʨʝʧʘʨʘʪʫ ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʄÑm, % ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʠ ʈ = 95,0; % ʠʟ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʯʠʩʣʘ n (n1 ð ʧʨʠ ʘʵʨʦʙʥʦʡ ʠ n2 ð ʧʨʠ ʘʥʘʵʨʦʙʥʦʡ ʤʠʢʨʦʙʥʦʡ ʬʣʦʨʝ), 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 

ʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʔ ʄʀʂʈʆʌʃʆʈʓ ʇɸʈʆɼʆʅʊɸʃʔʅʆɻʆ ʂɸʈʄɸʅɸ ʂ ɸʅʊʀɹʀʆʊʀʂɸʄ 
 

ɸʥʪʠʙʠʦʪʠʢʠ ʋʩʪʦʡʯʠʚʳʝ ʋʤʝʨʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʏʫʚʩʪʚʠʪʝʣʴʥʳʝ 

n ʄÑm, % n ʄÑm, % n ʄÑm, % 

ɸʤʧʠʮʠʣʣʠʥ 4 17,3Ñ3,9 9 19,7Ñ6,2 25 21,4Ñ3,8 

ɸʤʦʢʩʠʢʣʘʚ 8 12,0Ñ4,7 23 27,4Ñ4,9 37 47,5Ñ3,9 

ɻʝʥʪʘʤʠʮʠʥ 9 14,05Ñ3,1 25 8,0Ñ2,9 47 72,15Ñ3,2 

ʃʝʚʦʬʣʦʢʩʘʮʠʥ 6 19,8Ñ6,2 11 28,3Ñ4,7 27 34,6Ñ4,2 

ʄʝʪʨʦʥʠʜʘʟʦʣ 6 9,7Ñ2,0 10 23,5Ñ3,9 26 29,2Ñ3,8 

ʎʝʬʦʪʘʢʩʠʤ 11 15,65Ñ3,0 27 9,0Ñ2,9 49 75,35Ñ3,8 

ʌʣʫʢʦʥʘʟʦʣ 6 6,8Ñ1,0 17 19,5Ñ7,0 34 44,2Ñ4,8 

 

ʀʟ ʊʘʙʣʠʮʳ 4 ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ 

ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʢ ʮʝʬʦʪʦʢʩʠʤʫ ð 

75,35%, ʛʝʥʪʘʤʠʮʠʥʫ ð 72,15%, ʘʤʦʢʩʠʢʣʘʚʫ ð 47,5%, ʬʣʫʢʦʥʘʟʦʣʫ ð 44,2%. 

ɺʪʦʨʠʯʥʳʡ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʦʣʴʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 5-ʝ ʩʫʪʢʠ ʣʝʯʝʥʠʷ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 5 ʨʘʟ ʩʥʠʟʠʣʘʩʴ 

ʩʫʤʤʘʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʤʣ ʩʦʜʝʨʞʠʤʦʛʦ ʚ ʚʦʩʧʘʣʝʥʥʦʤ ʧʘʨʦʜʦʥʪʝ. 

ʋʤʝʥʴʰʝʥʠʝ ʦʙʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ (ʊʘʙʣʠʮʘ 5). 

ʊʘʙʣʠʮʘ 5  

ʀɿʄɽʅɽʅʀɽ ʏʀʉʃɸ ʇɸʊʆɻɽʅʅʓʍ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ʋ ʆɹʉʃɽɼʋɽʄʓʍ 
 

ʉʨʦʢʠ ʣʝʯʝʥʠʷ, ʩʫʪʢʠ ʏʠʩʣʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ / 1 ʛ ʪʢʘʥʠ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʉʨʘʚʥʠʚʘʝʤʘʷ ʛʨʫʧʧʘ 

1-ʝ 3,1Ñ0,6 ʭ 105 3,2Ñ0,9 ʭ 107 

5-ʝ 1,9Ñ2,1 ʭ 103 2,5Ñ1,0 ʭ 105 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʇʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʘ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʘʨʤʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʘʩʩʦʮʠʘʮʠʷʭ ð 78,0%, ʠ ʪʦʣʴʢʦ ʚ 22,0% ʩʣʫʯʘʝʚ ð ʚ ʤʦʥʦʢʫʣʴʪʫʨʝ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ Staphylococcus 

aureus, Porphyromonas gingivalis.  

ɺʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʘʨʤʘʥʘ, ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʢ ʮʝʬʦʪʦʢʩʠʤʫ, ʛʝʥʪʘʤʠʮʠʥʫ, ʘʤʦʢʩʠʢʣʘʚʫ, ʬʣʫʢʦʥʘʟʦʣʫ. 
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THE RESULTS OF THE ORGANIZATIONAL AND STRUCTURAL REFORM 

OF THE STOMATOLOGICAL (DENTAL) SERVICE IN BISHKEK UNDER THE MANAS, 

MANAS TAALIMI AND DEN SOOLUK PROGRAMS 

 

ÉKarataeva A., I.K. Akhunbaev Kyrgyz State Medical Academy,  

Bishkek, Kyrgyzstan, karataev_62@mail.ru 

ÉSmanaliev M., Biodent clinic, Bishkek, Kyrgyzstan 

ÉKalbaev A., Dr. habil., I.K. Akhunbaev Kyrgyz State Medical Academy, Bishkek, Kyrgyzstan 

ÉYuldashev I., International Higher School of Medicine, Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʛ. ɹʠʰʢʝʢ ʧʦ ʧʨʦʛʨʘʤʤʘʤ çʄʘʥʘʩè, çʄʘʥʘʩ ʪʘʘʣʠʤʠè 

ʠ çɼʝʥ ʩʦʦʣʫʢè ʚ 2015ï2019 ʛʦʜʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʨʝʬʦʨʤ (1997 ʛ.) ʧʦʢʘʟʘʣ 

ʩʪʘʙʠʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ð 5 ʠʟ ʰʝʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ 

ʩʦʭʨʘʥʝʥʳ ʧʦʩʣʝ ʨʝʬʦʨʤ. ʆʜʥʘʢʦ ʪʦʣʴʢʦ 2 ʠʟ 14 ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʦʭʨʘʥʠʣʠ 

ʠʤʝʚʰʠʝʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦ ʰʪʘʪʘʤ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʝ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʘʩʪʥʦ-

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ, ʦʨʪʦʧʝʜʠʯʝʩʢʦʤ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. 

 

Abstract. Analysis of the organizational and structural reforming of stomatological (dental), 

including orthopedic, care in Bishkek under the Manas, Manas Taalimi and Den Sooluk programs 

in 2015ï2019 compared with the initial stage of reforms (1997) showed stable trends ð 5 out of six 

independent dental clinics were retained after the reforms. However, only 2 out of 14 health care 

organizations retained their existing dental units. Qualitative and quantitative indicators by stuff, 

quantitative and qualitative indicators are relatively stable. Public-private partnership in the dental, 

orthopedic dental areas appears as a perspective. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʤʘʪʦʣʦʛʠʷ, ʨʝʬʦʨʤʳ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʥʜʠʢʘʪʦʨʳ. 

 

Keywords: stomatology, dentistry, reforms, quantitative and qualitative indicators. 

 

ʇʦʩʣʝ ʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʦʡ ʚ 1991 ʛ, ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʪʨʫʢʪʫʨʳ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʬʦʨʤʳ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ, 
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ʩʪʦʤʘʪʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʧʨʦʛʨʘʤʤʘʤ çʄʘʥʘʩè, çʄʘʥʘʩ ʪʘʘʣʠʤʠè ʠ çɼʝʥ ʩʦʦʣʫʢè. 

ʈʝʬʦʨʤʘ ʧʨʦʭʦʜʠʣʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʜʦʥʦʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʠ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʈʝʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʙʳʣʦ ʧʦʜʠʢʪʦʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪʥʳʭ ʩʪʘʮʠʦʥʘʨʦʚ, 

ʫʣʫʯʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʥʘ ʧʝʨʚʠʯʥʦʤ ʟʚʝʥʝ, ʨʘʩʰʠʨʝʥʠʷ ʧʝʨʝʯʥʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʧʪʠʤʠʟʘʮʠʠ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ [6]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʧʦʞʘʣʫʡ, ʥʝʪ ʥʠ 

ʦʜʥʦʡ ʩʪʨʘʥʳ, ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʡ ʩʦʩʪʦʷʥʠʝʤ ʩʚʦʝʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʆʩʦʙʝʥʥʦ 

ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ, ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʧʦʩʪʨʦʝʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ð 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʠ ʯʘʩʪʥʦʛʦ. ʊʘʢʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʠʥʮʠʧʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ (ʦʙʱʝʩʪʚʝʥʥʦʝ) 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʦʩʥʦʚʥʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʠ, ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫ ʛʨʘʞʜʘʥ 

ʥʝʦʪʣʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʘʥʜʝʤʠʡ [12, 13]. 

ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ, ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʦʟʠʮʠʡ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʠʣʴʥʦʡ ʢ 

ʚʢʣʶʯʝʥʠʶ ʚ ʧʝʨʝʯʝʥʴ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʜʦʨʦʛʦʚʠʟʥʦʡ ʫʩʣʫʛ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ, 

ʪʨʫʜʥʦʩʪʴʶ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʭʚʘʪʘ ʚʩʝʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʟʘʩʪʨʘʭʦʚʘʥʥʳʭ. ɼʨʫʛʦʡ ʠ, ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʡ ʘʨʛʫʤʝʥʪ ʧʨʠ ʵʪʦʤ ð ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʢʦʪʦʨʳʭ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʢʘʟʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʚ ʨʘʟʳ [2, 10].  

ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʢʘʩʘʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ, ʛʜʝ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʩʪʨʫʢʪʫʨʥʦ-ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢ ʠ ʥʘʩʝʣʝʥʠʝ, ʥʝ ʠʤʝʶʪ ʜʨʫʛʦʛʦ 

ʚʘʨʠʘʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʢʨʦʤʝ ʢʘʢ ʯʘʩʪʥʦʛʦ, ʩ ʧʦʩʪʝʧʝʥʥʳʤ, 

ʧʦʵʪʘʧʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʫʯʘʩʪʠʷ ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ [4, 14]. ʉʦʚʩʝʤ ʜʨʫʛʘʷ ʩʠʪʫʘʮʠʷ ʙʳʣʘ 

ʧʝʨʝʜ ʨʝʬʦʨʤʘʪʦʨʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʢʘʢ ʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ 

ʠ ʧʦʩʪʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɿʜʝʩʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʦʢʘʟʳʚʘʣʠʩʴ ʟʘ ʩʯʝʪ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ. ʅʝʙʦʣʴʰʠʤ 

ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʣʠʩʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʨʪʦʧʝʜʠʯʝʩʢʠʝ (ʧʨʦʪʝʟʥʳʝ) ʫʩʣʫʛʠ ʠ 

ʢʦʩʤʝʪʦʣʦʛʠʷ [5, 15]. 

ʅʘʩʝʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʥʦ ʤʦʪʠʚʠʨʦʚʘʥʦ ʢ ʩʦʭʨʘʥʝʥʠʶ 

ʟʜʦʨʦʚʴʷ ʟʫʙʦʚ, ʧʦʣʦʩʪʠ ʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʙʳʣʘ ʦʧʣʘʪʘ ʟʘ 

ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. ʅʝʣʴʟʷ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʤ ʣʘʛʝʨʝ, ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʫʜʝʣʷʣʦʩʴ ʤʘʣʦ 

ʚʥʠʤʘʥʠʷ. ʅʦ, ʚʩʝ ʞʝ ʰʠʨʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʙʝʩʧʣʘʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ ʧʨʠʪʫʧʣʷʣʘ 

ʚʥʠʤʘʥʠʝ ʧʘʮʠʝʥʪʦʚ, ʥʘʜʝʷʚʰʠʭʩʷ ʥʘ ʚʩʝʩʠʣʠʝ ʙʝʩʧʣʘʪʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʩʪʦʤʘʪʦʣʦʛʠʠ. 

ʇʨʦʪʝʟʥʘʷ ð ʦʨʪʦʧʝʜʠʯʝʩʢʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʚʩʝʛʜʘ ʙʳʣʘ ʧʣʘʪʥʦʡ, ʜʘʞʝ ʚ 

ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ. ʎʝʥʳ, ʢʦʥʝʯʥʦ, ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʅʦ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʬʘʢʪ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʠʩʪʝʤʳ ʧʘʮʠʝʥʪ-ʛʦʩʫʜʘʨʩʪʚʦ [1, 8, 9]. ɺ ʧʣʘʥʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʦʨʪʦʧʝʜʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢ ʧʝʨʝʭʦʜʫ ʥʘ 

ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ [1, 11]. ʎʝʥʳ, ʧʨʝʡʩʢʫʨʘʥʪʳ, ʥʘʨʷʜʳ, ʬʠʥʘʥʩʦʚʳʝ ʧʣʘʥʳ, ʧʦʣʦʞʝʥʠʷ 

ʧʦ ʧʦʣʴʟʦʚʘʥʠʶ ʜʨʘʛʦʮʝʥʥʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʢʦʥʩʪʨʫʢʮʠʷʤʠ, 
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ʧʦʨʷʜʦʢ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʙʘʥʢʦʚʩʢʠʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ð ʚʩʝ ʙʳʣʦ ʦʪʨʘʙʦʪʘʥʦ 

ʠ ʘʜʘʧʪʠʨʦʚʘʥʦ ʢ ʧʝʨʝʭʦʜʫ ʥʘ ʪʦʚʘʨʥʦ-ʜʝʥʝʞʥʳʝ ʦʪʥʦʰʝʥʠʷ [3, 8, 12].  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʘʢʮʝʥʪ ʙʳʣ ʩʜʝʣʘʥ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʨʘʟʚʠʪʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚʥʝʜʨʝʥʠʷ 

ʩʪʨʘʭʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʚʩʝʭ ʛʨʘʞʜʘʥ. ɺ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʦ ʙʳʣʦ ʚʳʥʫʞʜʝʥʦ 

ʬʦʨʤʠʨʦʚʘʪʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʘʭʦʚʳʝ ʬʦʥʜʳ, ʦʙʝʩʧʝʯʝʥʥʳʝ ʤʘʣʳʤ ʦʙʲʝʤʦʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ʧʝʨʝʜʘʣʠ ʚ ʯʘʩʪʥʦʝ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɻʨʫʟʠʷ), ʙʳʣʠ ʧʨʠʚʘʪʠʟʠʨʦʚʘʥʳ ʚʩʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʠʢʣʠʥʠʢʠ (ʇʨʠʙʘʣʪʠʡʩʢʠʝ ʩʪʨʘʥʳ), ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʠʢʣʠʥʠʢʠ 

ʜʣʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ) [5, 13].  

ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚʦʧʨʦʩ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʝʱʝ ʥʝ 

ʨʝʰʝʥ ʜʦ ʢʦʥʮʘ. ɺʨʘʯʠ ʩʪʦʤʘʪʦʣʦʛʠ-ʧʨʦʪʝʟʠʩʪʳ ʨʘʙʦʪʘʶʪ ʚ ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʢʣʠʥʠʢʘʭ ʠ ʢʘʙʠʥʝʪʘʭ, ʯʘʩʪʠʯʥʦ ʭʦʟʨʘʩʯʝʪʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢʘʭ, ʯʘʩʪʠʯʥʦ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʇʉʄʇ (ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʪʨʘʭʦʚʳʤʠ) ð ʎʝʥʪʨʘʭ 

ʩʝʤʝʡʥʳʭ ʚʨʘʯʝʡ (ʎʉʄ). ʅʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʜʝʥʠʷ ʨʝʬʦʨʤ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʧʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʩʪʨʦʡʢʠ ʦʢʘʟʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʛ. ɹʠʰʢʝʢ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʆʬʠʮʠʘʣʴʥʳʭ ʦʪʯʝʪʦʚ ʦ 

ʩʦʩʪʦʷʥʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦ ʛʦʨʦʜʫ ɹʠʰʢʝʢ ʚ 2015-2019 ʛʦʜʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʛ. ɹʠʰʢʝʢ ʚ 2015-

2019 ʛʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʜʠʥʘʤʠʢʝ ʨʝʬʦʨʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʟʘ 1997 ʛ. ð ʛʦʜ ʥʘʯʘʣʘ ʨʝʬʦʨʤ ʧʦ ʧʨʦʛʨʘʤʤʝ çʄʘʥʘʩè. 

ʅʘʧʦʤʥʠʤ, ʛ. ɹʠʰʢʝʢ ʥʝ ʙʳʣ ʚ ʯʠʩʣʝ ʧʠʣʦʪʥʳʭ ʨʝʛʠʦʥʦʚ, ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ 

ʘʥʘʣʠʟʘ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʏʠʩʣʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ) ð 

ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʦʪʨʘʩʣʠ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʞʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʬʦʨʤ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʛ. ɹʠʰʢʝʢʘ (2015ï2019 

ʛʛ.) ð ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʯʠʩʣʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʥʝ 

ʧʨʦʠʟʦʰʣʦ.  

ɽʩʣʠ ʚ 1997 ʛ. ʚ ɹʠʰʢʝʢʝ ʙʳʣʦ 6 ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ, ʪʦ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʚ 2019 ʛ. ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 5. ʕʪʦ ɻʦʨʦʜʩʢʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʣʠʢʣʠʥʠʢʠ ˉˉ2ï6. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ˉ1 ʧʨʠʚʘʪʠʟʠʨʦʚʘʥʘ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ ʚ ʩʪʨʫʢʪʫʨʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʧʨʦʠʟʦʰʣʠ ʚ ʯʠʩʣʝ 

ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʠʤʝʶʱʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ. ʕʪʦ ʰʢʦʣʳ, 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ, ʩʧʦʨʪʠʚʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʣʠʮʝʠ, ʚʫʟʳ, ʢʨʫʧʥʳʝ ʟʘʚʦʜʳ ʠ 

ʬʘʙʨʠʢʠ, ʧʦʣʠʢʣʠʥʠʢʠ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʜʨ. ʊʘʢʦʚʳʭ ʚ 1997 ʛ. ʙʳʣʦ 

14 ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʩʣʝ ʨʝʬʦʨʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʪʦʣʴʢʦ 2 (ʊʘʙʣʠʮʘ 1). 

ɺ ʦʪʥʦʰʝʥʠʠ ʰʪʘʪʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʘʜʨʘʤʠ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʚʳʷʚʣʝʥʘ 

ʩʣʝʜʫʶʱʘʷ ʢʘʨʪʠʥʘ (ʈʠʩʫʥʦʢ 1).  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 239 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʰʪʘʪʳ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ, ʧʦ ʛʦʩʙʶʜʞʝʪʫ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ 

ʥʦʨʤʘʪʠʚʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʧʠʩʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʉʶʜʘ ʞʝ ʜʦʙʘʚʣʷʶʪʩʷ ʚʨʘʯʠ-ʩʪʦʤʘʪʦʣʦʛʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʣʘʪʥʦʤ ʧʨʠʝʤʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʰʪʘʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʪʘʙʠʣʴʥʘʷ, ʩ ʪʝʥʜʝʥʮʠʝʡ 

ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ. 

  

ʊʘʙʣʠʮʘ 1  

ʈɽɿʋʃʔʊɸʊʓ ɼɽʗʊɽʃʔʅʆʉʊʀ ʉʊʆʄɸʊʆʃʆɻʀʏɽʉʂʀʍ ʆʈɻɸʅʀɿɸʎʀʁ ʛ. ɹʀʐʂɽʂ  

ʚ 2015ï2019 ʛʛ. 
 

ʇʦʢʘʟʘʪʝʣʠ 1997 2015 2016 2017 2018 2019 

ʏʠʩʣʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ 

(ʙʶʜʞʝʪʥʳʭ ʠ ʭʦʟʨʘʩʯʝʪʥʳʭ) 

6 5 5 5 5 5 

ʏʠʩʣʦ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʠʤʝʶʱʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʦʪʜʝʣʝʥʠʷ (ʢʘʙʠʥʝʪʳ) 

14 2 2 2 2 2 

ʏʠʩʣʦ ʣʠʮ, ʦʩʤʦʪʨʝʥʥʳʭ ʚ ʧʦʨʷʜʢʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ  

135641 139219 133796 126616 147754 158715 

% ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 14 ʣʝʪ 11ʤʝʩ 

29 ʜʥʝʡ 

39 17,8 23,9 21,4 20,8 25,6 

ʀʟ ʯʠʩʣʘ ʣʠʮ, ʧʨʦʬ. ʦʩʤʦʪʨʝʥʥʳʭ, 

ʥʫʞʜʘʣʦʩʴ ʚ ʩʘʥʘʮʠʠ ʚ %: 

      

ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ 66,4 42,6 40,5 58,6 62,8 64,2 

ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 14 ʣʝʪ 11 ʤʝʩ 

29 ʜʥʝʡ 

58,2 62,7 56,7 46,1 45,3 45,7 

ʉʘʥʠʨʦʚʘʥʦ ʚ % ʢ ʯʠʩʣʫ ʥʫʞʜʘʚʰʠʭʩʷ 

ʚ ʩʘʥʘʮʠʠ: ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ  

84,4 52,1 52,2 56,9 59,7 56,4 

ʜʝʪʝʡ 0 ʜʦ 14 ʣʝʪ 11ʤʝʩ 29 ʜʥʝʡ 84,5 66,5 53,0 30,2 37,8 30,1 

ʏʠʩʣʦ ʣʠʮ, ʧʦʣʫʯʠʚʰʠʭ ʟʫʙʥʳʝ 

ʧʨʦʪʝʟʳ, ʚʩʝʛʦ 

6613 7574 15819 16833 11951 13099 

 

 
ʈʠʩʫʥʦʢ 1. ʐʪʘʪʳ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʧʦ ʛ. ɹʠʰʢʝʢ ʚ 2015ï2019 ʛʛ. 

 

ʆʨʪʦʧʝʜʠʯʝʩʢʦʝ (ʧʨʦʪʝʟʥʦʝ) ʦʪʜʝʣʝʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ð 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʥʘ ʭʦʟʨʘʩʯʝʪʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʦʨʤʘʪʠʚʦʚ, ʘ 

ʧʨʠʚʷʟʘʥʘ ʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʣʘʥʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 
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2015ʛ 2016ʛ 2017ʛ 2018ʛ 2019ʛ

103,25 102,25 107,50 122,00 124,50

90,50 88,00 93,00 106,50 109,00

302,00 315,00
354,00 349,75 361,75

ʚʩʝʛʦ ʚʨʘʯʝʡʩʪʦʤʘʪʦʣʦʛʠʚʩʝʛʦ ʰʪʘʪʳ
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ʩʪʨʫʢʪʫʨʘ ʠ ʰʪʘʪʳ. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʰʪʘʪʦʚ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢ ʛ. ɹʠʰʢʝʢ ʚ 2015ï2019 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2. ʐʪʘʪʳ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ (ʭʦʟʨʘʩʯʝʪʥʳʭ) ʦʪʜʝʣʝʥʠʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ 

ʛ. ɹʠʰʢʝʢ ʚ 2015ï2019 ʛʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʰʪʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. 

ʊʘʢ ʚ 2015 ʛ. ʙʣrʦ 79,5 ʰʪʘʪʦʚ ʚʨʘʯʝʡ ʦʨʪʦʧʝʜʦʚ, ʚ 2016 ʛ. ð 81, ʚ 2017 ʛ. ð 84, ʚ 2018 ʛ. ð 

84 ʠ ʚ 2019 ʛ. ð 90,4, ʥʘʙʣʶʜʘʝʪʩʷ ʜʘʞʝ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʯʠʩʣʘ ʚʨʘʯʝʡ ï ʦʨʪʦʧʝʜʦʚ ʚ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (ʈʠʩʫʥʦʢ 2). 

ɸʥʘʣʠʟ ʨʘʙʦʪʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʦʙʨʘʱʘʝʤʦʩʪʠ (ʧʦʩʝʱʘʝʤʦʩʪʠ), ʜʦʣʠ ʧʝʨʚʠʯʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʦʩʤʦʪʨʦʚ, ʚʳʷʚʣʝʥʠʶ ʥʫʞʜʘʝʤʦʩʪʠ, ʧʨʦʚʝʜʝʥʠʶ ʩʘʥʘʮʠʠ ʧʦ ʚʳʷʚʣʝʥʥʳʤ ʧʦ ʥʫʞʜʘʝʤʦʩʪʠ ʠ 

ʜʨ. ʊʘʢʦʡ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʛ. ɹʠʰʢʝʢ ʚ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʘʭ 3 ʠ 4. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʩʪʘʙʠʣʴʥʳʝ ʮʠʬʨʳ ʧʦ ʧʦʩʝʱʘʝʤʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʚʠʯʥʳʤʠ 

ʧʘʮʠʝʥʪʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʛ. ɹʠʰʢʝʢ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. ɽʩʣʠ ʚ 2015 ʛ. 

ʙʳʣʦ 135538 ʧʦʩʝʱʝʥʠʡ, ʚ 2016 ʛ. ð 128343, ʚ 2017 ʛ. ð 152332, ʚ 2018 ʛ. ð 143729, ʚ 2019 ʛ. 

ð 182868. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʯʠʩʣʘ ʧʦʩʝʱʝʥʠʡ. ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʦʪʤʝʯʝʥʘ 

ʚ ʧʦʩʝʱʘʝʤʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʧʝʨʚʠʯʥʳʤʠ ʧʘʮʠʝʥʪʘʤʠ (ʈʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3. ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʝʱʝʥʠʡ ʧʘʮʠʝʥʪʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʛ. ɹʠʰʢʝʢ ʚ 

2015ï2019 ʛʛ.  

 

ʇʨʦʚʝʜʝʥʠʝ ʧʣʘʥʦʚʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ð ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. ʇʨʦʮʝʥʪ ʦʩʤʦʪʨʝʥʥʳʭ ʚ ʧʣʘʥʝ ʧʨʦʚʝʜʝʥʠʷ ʧʣʘʥʦʚʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʧʦ ʛ. ɹʠʰʢʝʢ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 90ï100%. 

ʂʨʦʤʝ ʪʦʛʦ, ʮʠʬʨʳ ʩʪʘʙʠʣʴʥʳ ʚ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ. ʇʨʦʮʝʥʪ ʥʫʞʜʘʚʰʠʭʩʷ ʚ ʩʘʥʘʮʠʠ ʠʟ 
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ʯʠʩʣʘ ʦʩʤʦʪʨʝʥʥʳʭ ð ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ 

ʥʝ ʚʩʝʛʜʘ ʪʦʯʥʳʡ ʠ ʢʦʨʨʝʢʪʥʳʡ. ɼʨʫʛʦʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ð ʧʨʦʮʝʥʪ ʩʘʥʠʨʦʚʘʥʥʳʭ. 

ʆʙʘ ʧʦʩʣʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʷ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʳ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. 

 

 
ʈʠʩʫʥʦʢ 4. ʇʣʘʥʦʚʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ ʛ.ɹʠʰʢʝʢ ʚ 

2015ï2019 ʛʛ. 

 

ʀʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ 

ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʫʢʪʫʨʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʛʘʨʘʥʪʠʡ ʧʦ ʆʙʷʟʘʪʝʣʴʥʦʤʫ ʤʝʜʠʮʠʥʩʢʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ. ʅʘʧʦʤʥʠʤ ʠʭ ʧʝʨʝʯʝʥʴ ʇʨʦʛʨʘʤʤʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ [7] ʧʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʜʝʣʫ ð Ä6. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʤʦʱʴ: 

26. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʣʠʢʣʠʥʠʢʘʤʠ ʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʪʜʝʣʝʥʠʷʤʠ (ʢʘʙʠʥʝʪʘʤʠ) ʮʝʥʪʨʦʚ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʮʝʥʪʨʦʚ 

ʦʙʱʝʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ. 

27. ɺʩʝʤ ʛʨʘʞʜʘʥʘʤ ʙʝʩʧʣʘʪʥʦ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ: 

- ʦʙʫʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ ʧʦ ʫʭʦʜʫ ʟʘ ʟʫʙʘʤʠ ʠ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ ʧʦʣʦʩʪʠ ʨʪʘ; 

- ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʦʩʤʦʪʨʳ ʧʦʣʦʩʪʠ ʨʪʘ ʜʝʪʝʡ ʚ ʜʝʪʩʢʠʭ ʜʦʰʢʦʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʫʯʘʱʠʭʩʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʞʝʥʱʠʥ, 

ʚʩʪʘʚʰʠʭ ʥʘ ʫʯʝʪ ʧʦ ʧʦʚʦʜʫ ʙʝʨʝʤʝʥʥʦʩʪʠ; 

- ɻ ʢʩʪʨʝʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ, ʚʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ; 

- ʩʘʥʘʮʠʷ ʧʦʣʦʩʪʠ ʨʪʘ ð ʜʝʪʷʤ ʜʦ 10 ʣʝʪ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʧʝʥʩʠʦʥʝʨʘʤ ʚ ʚʦʟʨʘʩʪʝ 70 ʣʝʪ 

ʠ ʩʪʘʨʰʝ, ʞʝʥʱʠʥʘʤ, ʚʩʪʘʚʰʠʤ ʥʘ ʫʯʝʪ ʧʦ ʧʦʚʦʜʫ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦ ʤʝʩʪʫ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ (ʧʨʠʧʠʩʢʠ). 

28. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʛʨʘʞʜʘʥʘʤ ʩʦʛʣʘʩʥʦ ʇʨʝʡʩʢʫʨʘʥʪʫ ʮʝʥ, ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʦʤ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʦʨʛʘʥʦʤ ʧʦ ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʡ ʧʦʣʠʪʠʢʝ ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ɼʣʷ ʧʦʣʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʘʥʘʣʠʟ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʛ. ɹʠʰʢʝʢ ʦʙʨʘʪʠʤʩʷ ʢ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʤʫ ʧ. 28 Ä 6 

ʇʨʦʛʨʘʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ɻʘʨʘʥʪʠʡ - ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʛʨʘʞʜʘʥʘʤ ʩʦʛʣʘʩʥʦ ʇʨʝʡʩʢʫʨʘʥʪʫ ʮʝʥ, 

ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʦʤ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦ 
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ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʦʤ ʧʦ ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʡ ʧʦʣʠʪʠʢʝ ʚ ʧʦʨʷʜʢʝ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɼʘʥʥʳʝ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʈʠʩʫʥʢʝ 5. 

 

 

ʈʠʩʫʥʦʢ 5. ʏʠʩʣʦ ʣʠʮ, ʧʦʣʫʯʠʚʰʠʭ ʧʨʦʪʝʟʳ ʧʦ ʛ. ɹʠʰʢʝʢ ʚ 2015ï2019 ʛʛ. 

 

ɼʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʦʨʪʦʧʝʜʠʯʝʩʢʘʷ (ʧʨʦʪʝʟʥʘʷ) 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʧʨʦʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʇʨʦʛʨʘʤʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ, 

ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʙʠʣʴʥʳʝ ʚ ʪʝʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʦʚʝʜʝʥʠʝ ʙʝʩʧʣʘʪʥʦʛʦ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʉʦʮʠʘʣʴʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 1% (ʈʠʩʫʥʦʢ 5). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝ 

ʦʪʨʘʙʦʪʘʥʥʦʩʪʠ ʚʦʧʨʦʩʘ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʚʦʦʙʱʝ ʠ ʙʝʩʧʣʘʪʥʦʛʦ ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʤʠʥʠʩʪʝʨʩʪʚʦʤ 

ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʯʘʩʪʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʘʨʪʥʝʨʩʪʚʝ ʚ ʧʣʘʥʝ ʦʢʘʟʘʥʠʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚʦʦʙʱʝ ʠ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚʳʛʣʷʜʠʪ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʜʦʩʪʫʧʥʦʩʪʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʞʜʘʥ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʛ. ɹʠʰʢʝʢ ʚ 2015ï2019 ʛʛ., ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʵʪʘʧʦʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʘʤ 

çʄʘʥʘʩè, çʄʘʥʘʩ ʪʘʘʣʠʤʠè, çɼʝʥ ʉʦʦʣʫʢè ʧʦʢʘʟʘʣ ʩʪʘʙʠʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ, ʧʣʘʥʦʚʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʰʪʘʪʘʤʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʦʨʪʦʧʝʜʘʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʛʨʫʟʢʝ. ʀʤʝʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʠ 

ʨʝʟʝʨʚʳ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʪʨʘʭʦʚʦʛʦ ʠ ʧʦʚʳʰʝʥʠʷ ʜʦʣʠ ʙʝʩʧʣʘʪʥʦʛʦ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ, ʯʝʨʝʟ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʩʪʨʫʢʪʫʨʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʯʘʩʪʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ, ʦʨʪʦʧʝʜʠʯʝʩʢʦʤ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʚ ʶʞʥʦʤ ʨʝʛʠʦʥʝ ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ʇʨʠ 100% ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʂʇʋ ð 2,2, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠ ʠʥʪʝʥʩʠʚʥʦ ʧʦʨʘʞʘʣʠʩʴ ʞʝʥʱʠʥʳ 20ï29 ʣʝʪ (84%). 

ʇʦʨʘʞʝʥʥʦʩʪʴ ʢʘʨʠʝʩʦʤ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʷʤʠ ʧʝʨʚʳʭ ʤʦʣʷʨʦʚ ʩʦʩʪʘʚʠʣʘ 55%. ʉʨʝʜʥʷʷ 

ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 309,2 ʩʦʤʘ. ɼʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚʳʧʣʘʪ ʙʝʨʝʤʝʥʥʳʤ, ʢʘʢ ʣʴʛʦʪʥʦʤʫ ʢʦʥʪʠʥʛʝʥʪʫ ʧʦ ʆʙʷʟʘʪʝʣʴʥʦʤʫ 

ʤʝʜʠʮʠʥʩʢʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ. 

 

Abstract. The results of studying of the Pregnant Women Oral cavity condition Indicators in 

the Southern region of the Kyrgyzstan and determining the Average cost of dental treatment are 

presented. On 100% prevalence of dental caries, DMFT Index ð 2.2, the most frequently and 

intensively affected were women 20ï29 years old (84%). The incidence of caries and its 

complications in the first molars was 55%. The average cost of treating one patient was 309.2 soms. 

The data can be used for planning payments for pregnant women, as a preferential contingent in 

Compulsory health insurance. 
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ʀʩʪʦʨʠʯʝʩʢʠ, ʩʪʘʥʦʚʣʝʥʠʝ ʟʫʙʦʚʨʘʯʝʚʘʥʠʷ, ʩʪʦʤʘʪʦʣʦʛʠʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ 

ʩ ʠʩʪʦʨʠʝʡ ʠ ʩʪʘʥʦʚʣʝʥʠʝʤ ʟʫʙʦʚʨʘʯʝʚʘʥʠʷ ʠ ʩʪʦʤʘʪʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ. ʉʠʩʪʝʤʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʦʩʥʦʚʥʳʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʧʨʠʥʮʠʧʘʤ, 

ʚʥʝʜʨʷʚʰʠʤʩʷ ʧʦʩʣʝ ʚʭʦʞʜʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʚ ʥʘʯʘʣʝ ʚʝʢʘ ʚ ʩʦʶʟʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ. ʖʞʥʳʡ 

ʨʝʛʠʦʥ ʂʳʨʛʳʟʩʪʘʥʘ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʜʝʣʝʥʠʠ 

ʆʰʩʢʫʶ, ɾʘʣʘʣ-ɸʙʘʜʩʢʫʶ ʠ ɹʘʪʢʝʥʩʢʫʶ ʦʙʣʘʩʪʠ, ʦʪ ʦʩʪʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ 

ʦʪʣʠʯʘʝʪ ʨʷʜ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʪʥʦ-ʩʦʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʧʫʥʢʪʳ 

ʢʦʪʦʨʦʡ, ʠʤʝʶʱʠʝ ʨʘʟʥʠʮʫ ʚ 50ï70 ʢʠʣʦʤʝʪʨʦʚ, ʩʯʠʪʘʶʪʩʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ. ɺ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʧʦʩʣʝ ʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʥʘʯʠʥʘʷ ʩ 

90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʧʨʦʙʣʝʤʘ ʥʝʜʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʘ ʚʳʙʦʨ ʚ 

ʩʪʦʨʦʥʫ ʧʦʜʜʝʨʞʢʠ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ [6, 8]. ʉʣʦʞʥʦ ʥʘʟʚʘʪʴ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʫʱʝʩʪʚʦʚʘʚʰʫʶ ʚ ʩʦʶʟʥʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝ ʠʜʝʘʣʴʥʦʡ, ʦʜʥʘʢʦ ʙʦʣʴʰʘʷ ʩʦʮʠʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʦʩʦʙʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʜʝʪʝʡ, ʧʦʣʥʦʮʝʥʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʠʣʳʭ, ʥʝʠʤʫʱʠʭ ʩʣʦʝʚ, ʜʝʢʨʝʪʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ ʠʤʝʣʠ ʥʝʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ [3, 4]. 

ʋʞʝ ʚ 1996 ʛ. ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʥʘʯʘʪʦ ʚʥʝʜʨʝʥʠʝ ʇʨʦʛʨʘʤʤʳ ʨʝʬʦʨʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ çʄʘʥʘʩè, ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ 1996ï2006 ʛʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ 

ʧʨʦʛʨʘʤʤʝ çʄʘʥʘʩè ʧʦʟʚʦʣʠʣʠ ʧʦʜʳʪʦʞʠʪʴ ʥʘʨʘʙʦʪʘʥʥʦʝ ʠ ʧʨʦʜʦʣʞʠʪʴ ʝʝ ʚ ʚʠʜʝ 

ʧʨʦʛʨʘʤʤʳ çʄʘʥʘʩ ʊʘʘʣʠʤʠè ʜʦ 2012 ʛʦʜʘ, çɼʝʥ ʩʦʦʣʫʢè 2012ï2019 ʛʛ. [6, 10]. ʈʝʰʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʦʙʫʩʪʨʦʡʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʙʳʣʦ 

ʩʦʟʜʘʥʠʝ ʌʦʥʜʘ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʚ 1997 ʛ. [8, 10]. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʨʝʬʦʨʤ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʚʦʧʨʦʩʦʤ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʚʘʞʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʠ ʠʣʠ ʝʩʣʠ ʩʢʘʟʘʪʴ ʪʦʯʥʝʝ ï ʩʦʢʨʘʱʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʦʨʠʪʝʪʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʩʝʢʪʦʨʦʚ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʀʤʝʥʥʦ ʟʜʝʩʴ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʨʝʬʦʨʤ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʜʣʷ 

ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʆʙʱʘʷ ʩʭʝʤʘ ʨʝʬʦʨʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʚʚʝʜʝʥʠʝ ʧʦʜʫʰʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʤ ʫʨʦʚʥʝ, ʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʟʘ ʧʨʦʣʝʯʝʥʥʳʡ ʩʣʫʯʘʡ ʜʣʷ ʩʪʘʮʠʦʥʘʨʦʚ. ʇʨʠ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʬʦʨʤ ʩʦʭʨʘʥʷʣʩʷ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ï ʙʶʜʞʝʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʟʘʪʝʤ, ʚ 

ʥʝʛʦ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣʠ ʚʣʠʚʘʪʴʩʷ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ (ʆʄʉ). ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʂʳʨʛʳʟʩʪʘʥ ʷʚʣʷʝʪʩʷ ʩʪʨʘʥʦʡ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʦ 

ʦʱʫʪʠʚʰʝʡ ʩʣʦʞʥʦʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 1990ï2000 ʛʦʜʳ, ʪʦ ʵʪʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʶʞʥʳʤ ʨʝʛʠʦʥʘʤ ʨʝʩʧʫʙʣʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʪʘʤ ʧʨʦʞʠʚʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ 

ʥʘʩʝʣʝʥʠʷ, ʤʝʥʝʝ ʨʘʟʚʠʪʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʙʦʣʴʰʘʷ ʜʦʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʤʝʥʴʰʝ 

ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ [10].  

ɺʘʞʥʝʡʰʝʡ ʠʟ ʟʘʜʘʯ ʤʝʜʠʮʠʥʳ ʷʚʣʷʝʪʩʷ ʦʭʨʘʥʘ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ. ɺ ʧʨʦʮʝʩʩʝ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ, ʜʣʷ ʨʦʞʜʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ, 

ʟʜʦʨʦʚʦʛʦ ʨʝʙʝʥʢʘ, ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ. ʇʦ ʜʘʥʥʳʤ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʘʚʪʦʨʦʚ [1, 2, 11, 12, 14] ʥʘʣʠʯʠʝ ʦʯʘʛʦʚ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʝʧʩʠʩʘ ʚ ʧʦʣʦʩʪʠ 

ʨʪʘ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʛʠʛʠʝʥʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʩʚʝʥʥʦʤʫ, ʘ ʠʥʦʛʜʘ ʠ ʧʨʷʤʦʤʫ, 

ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʨʦʩʪ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʨʦʜʳʰʘ, ʧʣʦʜʘ. ʕʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʙʫʜʫʱʝʛʦ ʨʝʙʝʥʢʘ, ʪʘʢ ʚ ʤʦʤʝʥʪ 

ʨʦʞʜʝʥʠʷ ʠ ʜʘʣʝʢʦ ʧʦʩʣʝ ʥʝʛʦ [5, 7, 13].  
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ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ 

ʦʪʯʝʪʥʦʩʪʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʥʘʥʩʦʚ, ʧʦʪʨʘʯʝʥʥʳʭ ʥʘ ʩʘʥʠʨʦʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʡ, ʷʚʣʷʶʪʩʷ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʦʪʢʘʟʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʬʦʥʜʦʚ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ, ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ ʚ ʚʳʜʝʣʝʥʠʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʩʘʥʘʮʠʠ ʙʝʨʝʤʝʥʥʳʭ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ (ʥʘʧʨʠʤʝʨ, ʚ ʶʞʥʦʤ ʨʝʛʠʦʥʝ) ʚʚʝʜʝʥʘ ʦʧʣʘʪʘ ʟʘ 

ʦʢʘʟʘʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ ʙʝʨʝʤʝʥʥʳʤ ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʚ ɸʥʪʠʤʦʥʦʧʦʣʴʥʦʤ 

ʢʦʤʠʪʝʪʝ, ʮʝʥʪʘʤ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʫʛʠ. ɺ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʩʘʥʘʮʠʷ ʙʝʨʝʤʝʥʥʳʭ 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʙʝʩʧʣʘʪʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦ ʦʧʣʘʯʠʚʘʝʤʦʡ ʦʩʥʦʚʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʷʞʝʣʘʷ 

ʩʠʪʫʘʮʠʷ ʩʦ ʩʨʝʜʥʠʤ ʧʨʦʞʠʪʦʯʥʳʤ ʫʨʦʚʥʝʤ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʢʘʨʠʝʩʦʤ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʷʤʠ ʫ ʙʝʨʝʤʝʥʥʳʭ, ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʥʠʡ ʧʦ ʫʭʦʜʫ ʟʘ ʧʦʣʦʩʪʴʶ ʨʪʘ, 

ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩʪʦʤʘʪʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʪʨʘʜʠʮʠʦʥʥʘʷ ʧʨʘʢʪʠʢʘ 

ʙʝʩʧʣʘʪʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʙʝʨʝʤʝʥʥʳʤ ʥʝ ʧʦʟʚʦʣʷʶʪ, ʢʘʢ ʚʦ ʚʩʝʭ ʜʨʫʛʠʭ 

ʩʠʪʫʘʮʠʷʭ, ʢʨʦʤʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, 

ʚʚʝʜʝʥʠʝ ʦʧʣʘʪʳ ʫʩʣʫʛ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʟʘ ʧʨʦʚʝʜʝʥʥʳʡ ʦʙʲʝʤ ʣʝʯʝʥʠʷ [9]. 

ʆʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ ʨʘʩʭʦʜʦʚ ʤʦʛʣʠ ʙʳ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʬʦʥʜʳ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ, ʬʦʥʜʳ ʧʦʤʦʱʠ ʥʝʠʤʫʱʠʤ ʠ ʥʫʞʜʘʶʱʠʤʩʷ, ʧʦʜʜʝʨʞʢʠ ʞʠʪʝʣʝʡ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʨʝʛʠʦʥʦʚ ʠ ʪ. ʜ. ʅʦ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ, 

ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʝʨʝʯʥʷ, ʩʪʦʠʤʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʫʯʝʪʘ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʘʥʘʮʠʠ ʧʦʣʦʩʪʠ ʨʪʘ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʝʰʝʥʠʶ ʪʘʢʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʠ ʢʘʢ ʩʘʥʘʮʠʷ ʧʦʣʦʩʪʠ ʨʪʘ 

ʙʝʨʝʤʝʥʥʳʭ ʚ ʂʳʨʛʳʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʨʘʩʩʯʠʪʘʪʴ 

ʩʨʝʜʥʶʶ ʩʪʦʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʘʮʠʠ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʚ ʶʞʥʦʤ ʨʝʛʠʦʥʝ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ 100 ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ 

ʣʝʯʝʥʠʠ ʚ ʂʘʨʘ-ʉʫʡʩʢʦʡ ʨʘʡʦʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

(ʠʥʜʝʢʩʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ), ʦʩʥʦʚʥʘʷ ʧʘʪʦʣʦʛʠʷ ʟʫʙʦʚ, ʧʦ 

ʧʦʚʦʜʫ ʢʦʪʦʨʦʡ ʙʳʣʠ ʦʙʨʘʱʝʥʠʷ ʚ ʧʦʣʠʢʣʠʥʠʢʫ, ʘ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʥʘ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ 

ʣʝʯʝʥʠʷ ʦʜʥʦʡ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ, ʧʦ ʮʝʥʘʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ ɸʥʪʠʤʦʥʦʧʦʣʴʥʳʤ 

ʢʦʤʠʪʝʪʦʤ ʂʠʨʛʠʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʦ ʶʞʥʦʤʫ ʨʝʛʠʦʥʫ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʏʠʩʣʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʨʫʧʧʘʤ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʂʇʋ, ʘ 

ʪʘʢʞʝ ʦʙʱʘʷ ʠ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ ʠ ʈʠʩʫʥʢʘ 1, ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʠ 

ʙʝʨʝʤʝʥʥʳʝ ʚ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʤ ʬʝʨʪʠʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ð ʦʪ 20 ʜʦ 29 ʣʝʪ. ʂʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʦ 84% ʦʪ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʢʦʥʪʠʥʛʝʥʪʝ ʧʨʠʥʷʪʘ ʟʘ 100%, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʦʙʨʘʪʠʚʰʠʝʩʷ ʟʘ 

ʧʦʤʦʱʴʶ ʞʝʥʱʠʥʳ ʥʫʞʜʘʣʠʩʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙʲʝʤʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ.  

ʀʥʜʝʢʩ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʦʩʪʘʚʠʣ 2,2, ʧʨʠ ʥʝʙʦʣʴʰʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʜʦ 2,4 ʚ ʛʨʫʧʧʝ 20-24 ʣʝʪʥʠʭ ʠ ʜʦ 2,2 ʚ ʛʨʫʧʧʝ 25-29 ʣʝʪʥʠʭ ʙʝʨʝʤʝʥʥʳʭ. ɺ 

ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʠʥʜʝʢʩ ʂʇʋ ʩʦʩʪʘʚʠʣ 2,0: ʚ ʛʨʫʧʧʝ 17-19 ʣʝʪʥʠʭ ʠ 30-34 ʣʝʪʥʠʭ, ʠ 1,8 ʚ 
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ʛʨʫʧʧʝ 35ï39 ʣʝʪʥʠʭ. ɺ ʧʣʘʥʝ ʣʝʯʝʥʠʷ, ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʣʝʯʝʥʠʷ ʟʫʙʦʚ 

ʧʨʦʚʝʜʝʥʦ ʙʦʣʝʝ 200, ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʩʘʥʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʦ 10 ʫʜʘʣʝʥʠʡ ʟʫʙʦʚ. 

 

ʊʘʙʣʠʮʘ  

ʏʀʉʃʆ ʆɹʉʃɽɼʆɺɸʅʅʓʍ, ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʇʆ ɻʈʋʇʇɸʄ,  

ʉʈɽɼʅʀɽ ɿʅɸʏɽʅʀʗ ʀʅɼɽʂʉɸ ʂʇʋ, ʆɹʑɸʗ ʀ ʉʈɽɼʅʗʗ ʉʊʆʀʄʆʉʊʔ ʇʈʆɺɽɼɽʅʅʆɻʆ 

ʃɽʏɽʅʀʗ ɺ ɻʈʋʇʇɸʍ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɹɽʈɽʄɽʅʅʓʍ  

ʇʆ ʂɸʈɸ-ʉʋʁʉʂʆʄʋ ʈɸʁʆʅʋ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ɺʦʟʨʘʩʪʥʘʷ 

ʛʨʫʧʧʘ 

ʘʙʩ. % ʂʇʋ ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 

ʣʝʯʝʥʠʷ (ʩʦʤ) 

ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ 

(ʩʦʤ) 

17ï19 ʣʝʪ 4 4 2,0 1515,0 378,8 

20ï24 ʣʝʪ 49 49 2,4 17105,0 349,1 (298,1*) 

25ï29 ʣʝʪ 35 35 2,2 11860,0 338,9 

30ï34 ʣʝʪ 6 6 2,0 1435,0 239,2 

35ï39 ʣʝʪ 6 6 1,8 1938,0 323,0 

ʀʪʦʛʦ: 100 100 2,2 33853,0 338,5 (309,2*) 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (1 ʢʳʨʛʳʟʩʢʠʡ ʩʦʤ ~ 0,90 ʨʦʩʩʠʡʩʢʠʭ ʨʫʙʣʝʡ) 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ 

 

ʀʟ ʚʳʣʝʯʝʥʥʳʭ ʟʫʙʦʚ: 41 ʩʦ ʩʨʝʜʥʠʤ ʢʘʨʠʝʩʦʤ (ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ð 50 ʩʦʤ), ʩ 

ʛʣʫʙʦʢʠʤ ʢʘʨʠʝʩʦʤ ð 53 (ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ð 75 ʩʦʤ), ʧʫʣʴʧʠʪʦʤ ʦʜʥʦʢʦʨʥʝʚʦʛʦ ʟʫʙʘ ð 20 

(ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ð 150 ʩʦʤ), ʧʫʣʴʧʠʪʦʤ ʜʚʫʭ ʢʦʨʥʝʚʦʛʦ ʟʫʙʘ ð 43 (ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ð 

210 ʩʦʤ), ʧʫʣʴʧʠʪʦʤ ʪʨʝʭ ʢʦʨʥʝʚʦʛʦ ʟʫʙʘ ð 25 (ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ð 270 ʩʦʤ), 150 ʩʦʤ), 

ʧʫʣʴʧʠʪʦʤ ʜʚʫʭ ʢʦʨʥʝʚʦʛʦ ʟʫʙʘ ð 43 (ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ð 210 ʩʦʤ), ʧʝʨʠʦʜʦʥʪʠʪʦʤ 

ʦʜʥʦʢʦʨʥʝʚʦʛʦ ʟʫʙʘ ð 10 (ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ð 210 ʩʦʤ), ʧʝʨʠʦʜʦʥʪʠʪʦʤ ʜʚʫʭ ʢʦʨʥʝʚʦʛʦ 

ʟʫʙʘ ð 12 (ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ð 240 ʩʦʤ), ʧʝʨʠʦʜʦʥʪʠʪʦʤ ʪʨʝʭ ʢʦʨʥʝʚʦʛʦ ʟʫʙʘ ð 

2 (ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ð 270 ʩʦʤ). ɼʣʷ ʣʝʯʝʥʠʷ ʢʦʨʥʝʚʳʭ ʢʘʥʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʣʦʤʙʠʨʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʦʢʠʩʴ ʮʠʥʢʘ, ʵʚʛʝʥʦʣ, 

ʧʨʦʢʣʘʜʦʯʥʳʝ ʠ ʙʘʟʠʩʥʳʝ ʮʝʤʝʥʪʳ (ɹʝʣʘʜʦʥʪ, ɹʝʣʘʮʠʥ, ʋʥʠʬʘʩ, ʎʝʤʠʦʥ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʦ 10 ʫʜʘʣʝʥʠʡ ʟʫʙʦʚ ʩ ʮʝʣʴʶ ʩʘʥʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʩʪʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦʭʣʦʨʠʜʘ ɸʨʪʠʢʘʠʥʘ (ʋʙʠʩʪʝʟʠʥ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʌʝʜʝʨʘʪʠʚʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɻʝʨʤʘʥʠʠ). ʉʪʦʠʤʦʩʪʴ ʦʧʝʨʘʮʠʠ ʫʜʘʣʝʥʠʷ ʟʫʙʘ ð 80 ʩʦʤʦʚ. 

ʉʪʦʠʤʦʩʪʴ ʧʣʦʤʙʳ ʩʚʝʪʦʚʦʛʦ ʦʪʚʝʨʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 200 ʩʦʤ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʘʨʠʝʩʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ ʥʘ ʟʫʙʘʭ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʝʡ 

ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʧʦ ʶʞʥʦʤʫ ʨʝʛʠʦʥʫ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʈʠʩʫʥʢʘʭ 2 ʠ 3. 
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ʈʠʩʫʥʦʢ 2. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʘʨʠʝʩʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ ʥʘ ʟʫʙʘʭ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʧʦ ʶʞʥʦʤʫ ʨʝʛʠʦʥʫ ʂʈ 

 

ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʨʘʞʘʝʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʞʝʚʘʪʝʣʴʥʳʭ - h ʝʩʪʳʭ ʟʫʙʦʚ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʳʝ ʧʦ ʦʩʪʘʣʴʥʳʤ ʟʫʙʘʤ. ʀ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ 

ʦʩʣʦʞʥʝʥʠʷ ʢʘʨʠʝʩʘ, ʪʘʢʠʝ ʢʘʢ ʧʫʣʴʧʠʪ ʠ ʧʝʨʠʦʜʦʥʪʠʪ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ 

ʧʨʦʚʝʜʝʥʘ ʩʘʥʘʮʠʷ 115 ʧʝʨʚʳʭ ʤʦʣʷʨʦʚ - çʰʝʩʪʳʭ ʟʫʙʦʚè. ʅʝʩʣʦʞʥʳʡ ʧʦʜʩʯʝʪ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʵʪʦ ʯʘʱʝ ʯʝʤ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʟʫʙ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ. 

 
 

ʈʠʩʫʥʦʢ 3. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʘʨʠʝʩʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ ʥʘ ʟʫʙʘʭ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʧʦ ʶʞʥʦʤʫ ʨʝʛʠʦʥʫ ʂʈ 

 

ʈʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʣʝʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʊʘʙʣʠʮʝ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʱʘʷ ʩʫʤʤʘ, 

ʧʦʪʨʘʯʝʥʥʘʷ ʧʘʮʠʝʥʪʘʤʠ ʥʘ ʩʘʥʘʮʠʶ ʧʦʣʦʩʪʠ ʨʪʘ, ʩʦʩʪʘʚʠʣʘ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ 33853,0 

ʩʦʤʦʚ. ʉʫʤʤʘ, ʧʦʪʨʘʯʝʥʥʘʷ ʧʘʮʠʝʥʪʘʤʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʩʦʩʪʘʚʣʷʝʪ 1515,0 ʩʦʤ, ʩʨʝʜʥʷʷ ð 

378,8 ʩʦʤʦʚ, ʧʘʮʠʝʥʪʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʦʪʨʘʪʠʣʠ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 17105,0 ʩʦʤʦʚ, ʩʨʝʜʥʷʷ 

ʩʦʩʪʘʚʣʷʝʪ 349,1 ʩʦʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʘʮʠʝʥʪʳ 

ʠʟʲʷʚʠʣʠ ʞʝʣʘʥʠʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʣʘʪʥʳʤʠ ʫʩʣʫʛʘʤʠ ð ʧʨʠʤʝʥʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʪʦʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʣʦʤʙʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜʥʝʡ 

ʛʨʫʧʧʳ ʟʫʙʦʚ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʣʘʪʥʘʷ ʫʩʣʫʛʘ, ʤʳ ʧʦʩʯʠʪʘʣʠ ʧʨʘʚʦʤʝʨʥʳʤ, 

ʥʝ ʚʢʣʶʯʘʪʴ ʝʝ ʚ ʨʘʩʯʝʪ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ ʣʝʯʝʥʠʷ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ ʨʘʤʢʘʭ ʫʪʚʝʨʞʜʝʥʥʦʡ ʜʣʷ 

ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʣʝʯʝʥʠʷ ʨʘʩʮʝʥʦʢ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʝʨʘʩʯʝʪʘ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ 

ʧʦ ʵʪʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 298,1 ʩʦʤ. ʇʘʮʠʝʥʪʳ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ ʠʟʨʘʩʭʦʜʦʚʘʣʠ ʥʘ ʩʘʥʘʮʠʶ 
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ʧʦʣʦʩʪʠ ʨʪʘ 1435,0 ʩʦʤʦʚ, ʩʨʝʜʥʷʷ ʩʦʩʪʘʚʣʷʝʪ 239,2 ʩʦʤ. ʀ ʥʘʢʦʥʝʮ, ʧʘʮʠʝʥʪʳ ʧʷʪʦʡ ʛʨʫʧʧʳ, 

ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʦʪʨʘʪʠʣʠ 1938,0 ʩʦʤʦʚ ʥʘ ʩʘʥʘʮʠʶ ʧʦʣʦʩʪʠ ʨʪʘ, ʩʨʝʜʥʷʷ ʩʦʩʪʘʚʣʷʝʪ 

323,0 ʩʦʤ. ʀʪʦʛʦʚʘʷ ʩʫʤʤʘ, ʧʦʪʨʘʯʝʥʥʘʷ ʥʘʰʠʤʠ ʧʘʮʠʝʥʪʘʤʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʘʮʠʠ ʧʦʣʦʩʪʠ 

ʨʪʘ, ʩʦʩʪʘʚʠʣʘ 33853,0 ʩʦʤʦʚ, ʩʨʝʜʥʷʷ ʩʫʤʤʘ ʜʣʷ ʢʘʞʜʦʡ ʧʘʮʠʝʥʪʢʠ ð 338,5 ʩʦʤ. ʊʘʢʞʝ, ʢʘʢ 

ʠ ʚʦ ʚʪʦʨʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ, ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʩʫʤʤʳ, ʧʦʪʨʘʯʝʥʥʦʡ ʥʘ ʧʨʠʤʝʥʝʥʠʝ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʟʫʙʦʚ, ʩʨʝʜʥʷʷ ʩʫʤʤʘ ʩʦʩʪʘʚʠʣʘ 

309,2 ʩʦʤʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʘʮʠʠ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʶʞʥʦʛʦ ʨʝʛʠʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʧʦʢʘʟʘʣ 100% ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʚ ʛʨʫʧʧʝ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʠʟ 100 ʯʝʣʦʚʝʢ. 

ʉʨʝʜʥʠʡ ʠʥʜʝʢʩ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʧʦ ʚʩʝʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 2,2. ɺ ʥʘʠʙʦʣʝʝ 

ʧʨʝʚʘʣʠʨʦʚʘʚʰʝʡ ʛʨʫʧʧʝ ʠʩʩʣʝʜʫʝʤʳʭ 20ï29 ʣʝʪ, ʩʦʩʪʘʚʠʚʰʠʭ 84% ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʠʥʜʝʢʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʠʝʩʘ ʩʦʩʪʘʚʠʣ 2,3. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʰʝʩʪʳʝ ʟʫʙʳ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʨʘʞʘʶʪʩʷ ʢʘʨʠʝʩʦʤ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʷʤʠ (ʠʟ 400 ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ 115 

ð ʠʤʝʣʠ ʧʦʨʘʞʝʥʠʝ ʢʘʨʠʝʩʦʤ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʷʤʠ). 

ʈʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʣʝʯʝʥʠʷ ʦʜʥʦʡ ʙʝʨʝʤʝʥʥʦʡ ʧʦ ʧʨʝʡʩʢʫʨʘʥʪʘʤ ʜʣʷ ʶʞʥʦʛʦ ʨʝʛʠʦʥʘ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ʦʜʥʦʡ ʙʝʨʝʤʝʥʥʦʡ ʜʣʷ ʶʞʥʦʛʦ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 338,5 ʩʦʤ. 

ʇʨʠ ʠʩʢʣʶʯʝʥʠʠ ʩʫʤʤʳ, ʧʦʪʨʘʯʝʥʥʦʡ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʟʫʙʦʚ, ʩʨʝʜʥʷʷ ʩʫʤʤʘ ʩʦʩʪʘʚʠʣʘ ð 309,2 ʩʦʤʘ. ɼʘʥʥʳʝ ʨʘʩʯʝʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʢʝʪʘ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʧʦ ʦʙʷʟʘʪʝʣʴʥʦʤʫ 

ʤʝʜʠʮʠʥʩʢʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ ʧʨʠ ʨʘʩʯʝʪʝ ʩʪʦʠʤʦʩʪʠ ʩʪʨʘʭʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʝʢʨʝʪʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ ð ʙʝʨʝʤʝʥʥʳʭ. 
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EATING PATTERNS FOR CONVALESCENTS FOLLOWING THE CORONAVIRUS 

DISEASE (COVID-19) 
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Vladimir State University, Vladimir, Russia, andrej.yevsejev@rambler.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʧʨʦʛʨʘʤʤʳ ʧʠʪʘʥʠʷ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʦʚ ʧʦʩʣʝ 

ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (COVID-19). ɺ ʇʨʦʛʨʘʤʤʝ ˉ1 ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʛʨʘʤʤʘ ˉ2 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦʜʦʚ ʠ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʦʚ, ʪ. ʝ. ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ, ʠ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. ʕʪʦ ʫʩʠʣʠʚʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʘ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʳ ʧʦʚʳʰʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ, ʩʥʠʞʘʶʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʊʅʌ ʠ ʠʥʪʝʨʣʝʡʢʠʥʘ-6 (ʀʃ-6). ʇʨʦʛʨʘʤʤʘ ˉ3 ʥʝʦʙʭʦʜʠʤʘ ʧʘʮʠʝʥʪʘʤ ʩ 

ʜʠʩʧʝʧʩʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ɾʂʊ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ 

ʦʩʪʨʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

Abstract. Presented in the paper are three eating patterns for convalescents following 

the coronavirus disease (COVID-19). Eating pattern no. 1 involves an increased content of 

complete protein necessary for recovery of the immune system. Eating pattern no. 2 includes 

a higher content of carbohydrates and polyunsaturated fatty acids, i. e. a high energy value of 

the food intake, as well as a lower content of cooking salt. It enhances an anti-inflammatory effect 

while polyunsaturated fatty acids increase the number of T-cells, decrease the concentrations of 

TNF and BSF2. Eating pattern no. 3 is advisory for patients with dyspeptic disorders as a result of 

an acute infectious disease.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʪʘʥʠʝ, ʜʠʝʪʘ, ʚʠʪʘʤʠʥʳ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, COVID-19, ʧʨʦʬʠʣʘʢʪʠʢʘ.  

 

Keywords: nutrition, diet, vitamins, trace elements, COVID-19, prevention. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʫʶ ʚʘʢʮʠʥʘʮʠʶ (ʦʙʝ ʜʦʟʳ ʚʘʢʮʠʥʳ ʧʦʣʫʯʠʣʠ ʙʦʣʝʝ 2 ʤʣʨʜ 

ʯʝʣʦʚʝʢ), ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʘʤʦʠʟʦʣʷʮʠʶ, ʣʦʢʜʘʫʥʳ, ʥʦʰʝʥʠʝ ʩʨʝʜʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʩʝʧʪʠʢʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʩʦʮʠʘʣʴʥʦʛʦ 

ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ, ʧʘʥʜʝʤʠʷ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (COVID-19) ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʝ 

ʰʝʩʪʚʠʝ ʧʦ ʧʣʘʥʝʪʝ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʥʘʯʘʣʦ ʩʝʥʪʷʙʨʷ 2021 ʛʦʜʘ ʚ ʤʠʨʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʙʦʣʝʝ 218 ʤʣʥ ʟʘʙʦʣʝʚʰʠʭ COVID-19 (4,52 ʤʣʥ ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʠʣʠ 2,07%). ʈʦʩʩʠʡʩʢʘʷ 
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ʌʝʜʝʨʘʮʠʷ ʧʦ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ (6,82 ʤʣʥ ʩʣʫʯʘʝʚ 

ʟʘʙʦʣʝʚʘʥʠʷ, 180 ʪʳʩ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʠʣʠ 2,63%) (https://clck.ru/Y83em).  

ʇʘʥʜʝʤʠʷ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʠʣʘ ʪʨʘʜʠʮʠʦʥʥʳʡ ʫʢʣʘʜ ʞʠʟʥʠ ʠ ʧʨʠʚʳʯʢʠ ʣʶʜʝʡ. 

ʇʘʮʠʝʥʪʳ, ʧʝʨʝʥʝʩʰʠʝ COVID-19, ʦʙʨʘʱʘʶʪʩʷ ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʦʩʣʦʞʥʝʥʠʷ ʧʦʩʣʝ ʙʦʣʝʟʥʠ. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ: ʘʥʦʩʤʠʷ, ʘʩʪʝʥʠʷ, ʯʫʚʩʪʚʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠʩʪʦʱʝʥʠʷ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʷʞʝʥʠʝ, ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʧʨʦʯʠʝ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ɿʘʣʦʛʦʤ ʩʢʦʨʝʡʰʝʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʧʦʩʣʝ 

ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ. 

  

ʇʠʪʘʥʠʝ ʧʦʩʣʝ COVID-19 

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ 

ʠʛʨʘʝʪ ʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ. ʆʥʦ ʫʩʢʦʨʷʝʪ ʩʠʥʪʝʟ ʘʥʪʠʪʝʣ ʠ ʚʦʩʧʦʣʥʷʝʪ ʜʝʬʠʮʠʪ ʙʝʣʢʘ, ʩʪʦʣʴ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʳʟʜʦʨʘʚʣʠʚʘʶʱʠʤ ʧʘʮʠʝʥʪʘʤ. 

  

ʇʨʦʛʨʘʤʤʘ ˉ1 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʩʫʪʦʯʥʦʡ ʜʠʝʪʳ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʦʚ ʧʦʩʣʝ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ (COVID-19) ʩ ʧʦʚʳʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʝʣʢʘ (ɺɹɼ) ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʎʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʇʦʚʳʰʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʭʨʦʥʠʯʝʩʢʠʤ ʠʥʬʝʢʮʠʷʤ; 

ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʧʠʪʘʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚʳʟʜʦʨʘʚʣʠʚʘʶʱʝʛʦ; 

ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ɾʂʊ ʠ ʚʳʨʘʙʦʪʢʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ; ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʜʠʩʧʝʧʩʠʠ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ ʙʝʣʢʦʚ; ʧʦʚʳʰʝʥʥʘʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʦʚ (ʞʝʣʝʟʦ, ʮʠʥʢ, ʢʘʣʴʮʠʡ, 

ʬʦʩʬʦʨ ʠ ʪ. ʜ.). 

ʇʠʱʝʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ: 13299 ʢɼʞ (3176,5 ʢʢʘʣ). 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʛ: ʙʝʣʢʦʚ ð 130ï160 (ʚ ʪ. ʯ. 60% ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ), 

ʞʠʨʦʚ ð 110-130 (20ï25% ʨʘʩʪʠʪʝʣʴʥʳʭ), ʫʛʣʝʚʦʜʦʚ ð 310ï360, ʩʦʣʠ ʧʠʱʝʚʦʡ ʧʦʚʘʨʝʥʥʦʡ 

ð 12ï15; ʩʚʦʙʦʜʥʦʡ ʞʠʜʢʦʩʪʠ ð 1,5 ʣ. 

ʉʧʦʩʦʙ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ: ʚʘʨʢʘ, ʪʫʰʝʥʠʝ, ʟʘʧʝʢʘʥʠʝ ʠ ʞʘʨʝʥʴʝ ʙʝʟ ʧʘʥʠʨʦʚʢʠ. 

ʈʝʞʠʤ ʧʠʪʘʥʠʷ: ʧʨʠʝʤ ʧʠʱʠ 5 ʨʘʟ ʚ ʜʝʥʴ. 
 

ɿʘʚʪʨʘʢ: 

1) ʤʘʣʦʞʠʨʥʳʡ ʪʚʦʨʦʛ (1,8% ʞʠʨʥʦʩʪʠ 100 ʛ), (100 ʛ ʢʢʘʣ 101: ɹ ð 18,0 ʛ, ɾ ð 1,8 ʛ, ʋ 

ð 3,3 ʛ) 

2) ʢʫʩʦʢ ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ (20 ʛ), (20 ʛ ʢʢʘʣ 48,4: ɹ ð 1,62 ʛ, ɾ ð 0,2 ʛ, ʋ ð 9,76 ʛ) 

3) ʢʦʤʧʦʪ ʠʟ ʩʫʭʦʬʨʫʢʪʦʚ ʩ ʩʘʭʘʨʦʤ (250 ʤʣ + 10 ʛ) (250 ʤʣ + 10 ʛ ʢʢʘʣ 190: ɹ ð 2 ʛ, ɾ 

ð 0,0 ʛ, ʋ ð 45,5 ʛ) 

ʀʪʦʛʦ: 380 ʛ, ʂʘʣʦʨʠʡʥʦʩʪʴ ð 339,4 ʢʢʘʣ, ɹ ð 21,62 ʛ, ɾ ð 2 ʛ, ʋ ð 58,56 ʛ 
 

ɺʪʦʨʦʡ ʟʘʚʪʨʘʢ: 

1) ʤʷʩʥʳʝ ʙʠʪʦʯʢʠ ʠʟ ʛʦʚʷʜʠʥʳ ʚ ʟʘʧʝʯʝʥʥʦʤ ʚʠʜʝ ʠʣʠ ʥʘ ʧʘʨʫ (100 ʛ) (100 ʛ ʂʢʘʣ 260: 

ɹ ð 18,0 ʛ, ɾ ð 20,0 ʛ, ʋ ð 0,0 ʛ) 

2) ʛʨʝʯʥʝʚʘʷ ʢʘʰʘ (100 ʛ), ʧʨʠʛʦʪʦʚʣʝʥʥʘʷ ʥʘ ʚʦʜʝ ʙʝʟ ʩʦʣʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʜʥʦʡ 

ʯʘʡʥʦʡ ʣʦʞʢʠ ʦʣʠʚʢʦʚʦʛʦ ʠʣʠ ʣʴʥʷʥʦʛʦ ʤʘʩʣʘ (5 ʛ) (100 ʛ ʢʢʘʣ 132: ɹ ð 4,5 ʛ, ɾ ð 2,3 ʛ, ʋ 

ð 25,0 ʛ) (5 ʛ ʢʢʘʣ 45: ɹ ð 0,0 ʛ, ɾ ð 5,0 ʛ, ʋ ð 0,0 ʛ) 

3) ʙʫʣʦʯʢʘ ʟʝʨʥʦʚʘʷ ʩ ʦʪʨʫʙʷʤʠ (50 ʛ) (50 ʛ ʢʢʘʣ 111: ɹ ð 3,9 ʛ, ɾ ð 0,9 ʛ, ʋ ð 21,9 ʛ) 
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4) ʥʝʢʨʝʧʢʠʡ ʟʝʣʝʥʳʡ ʯʘʡ ʙʝʟ ʩʘʭʘʨʘ (250 ʤʣ) (250 ʤʣ ʢʢʘʣ 0: ɹ ð 0,0 ʛ, ɾ ð 0,0 ʛ, ʋ ð 

0,0 ʛ) 

ʀʪʦʛʦ: 405 ʛ ʂʘʣʦʨʠʡʥʦʩʪʴ ð 548 ʢʢʘʣ ɹ ð 26,4 ʛ ɾ ð 28,2 ʛ ʋ ð 46,9 ʛ 
 

ʆʙʝʜ: 

1) ʩʘʣʘʪ ʠʟ ʩʝʟʦʥʥʳʭ ʦʚʦʱʝʡ ʩʦ ʩʤʝʪʘʥʦʡ ʠ ʟʝʣʝʥʴʶ (150 ʛ), (150 ʛ ʢʢʘʣ 51: ɹ ð 2,1 ʛ, ɾ 

ð 2,4 ʛ, ʋ ð 5,25 ʛ) 

2) ʢʫʨʠʥʳʡ ʩʫʧ (250 ʤʣ), (250 ʤʣ ʢʢʘʣ 175: ɹ ð 12,75 ʛ, ɾ ð 10,25 ʛ, ʋ ð 7,75 ʛ) 

3) ʭʣʝʙ ʨʞʘʥʦ-ʧʰʝʥʠʯʥʳʡ (100 ʛ) (100 ʛ ʢʢʘʣ 222: ɹ ð 8,1 ʛ, ɾ ð 3,4 ʛ, ʋ ð 42,2 ʛ) 

4) ʢʘʨʪʦʬʝʣʴʥʦʝ ʧʶʨʝ (200 ʛ), (200 ʛ ʢʢʘʣ 212: ɹ-5 ʛ, ɾ-8,4 ʛ, ʋ-29,4 ʛ) 

5) ʙʠʬʰʪʝʢʩ ʠʟ ʦʪʚʘʨʥʦʛʦ ʤʷʩʘ ʩ ʣʫʢʦʤ (100 ʛ), (100 ʛ ʢʢʘʣ 384: ɹ ð 27,8 ʛ, ɾ ð 29,6 ʛ, 

ʋ ð 1,7 ʛ) 

6) ʢʦʤʧʦʪ ʠʟ ʷʙʣʦʢ ʠ ʢʣʶʢʚʳ ʩ ʩʘʭʘʨʦʤ (250 ʤʣ + 10 ʛ) (250 ʤʣ + 10 ʛ ʢʢʘʣ 52,5: ɹ ð 

0,25 ʛ, ɾ ð 0,25 ʛ, ʋ ð 19,75 ʛ) 

ʀʪʦʛʦ: 1060 ʛ ʂʘʣʦʨʠʡʥʦʩʪʴ ï 1096,5 ʢʢʘʣ ɹ ï 56 ʛ ɾ ï 54,3 ʛ ʋ ï 106,05 ʛ 
 

ʇʦʣʜʥʠʢ: 

1) ʨʠʩʦʚʳʡ ʧʫʜʠʥʛ (200 ʛ) (100 ʛ ʢʢʘʣ 360: ɹ ð 6,2 ʛ, ɾ ð 7,6 ʛ, ʋ ð 67,2 ʛ) 

2) ʬʨʫʢʪʳ: ʘʧʝʣʴʩʠʥ (120 ʛ), ʢʠʚʠ (80 ʛ), ʛʨʫʰʘ (100 ʛ) (300 ʛ) (300 ʛ ʢʢʘʣ 123,6: ɹ ð 

2,28 ʛ, ɾ ð 1,02 ʛ, ʋ ð 28,86 ʛ) 

ʀʪʦʛʦ: 400 ʛ ʂʘʣʦʨʠʡʥʦʩʪʴ ð 483,6 ʢʢʘʣ ɹ ï 8,48 ʛ ɾ ð 8,62 ʛ ʋ ð 96,06 ʛ 
 

ʋʞʠʥ: 

1) ʩʘʣʘʪ ʠʟ ʤʦʨʩʢʦʡ ʢʘʧʫʩʪʳ ʩ ʟʝʣʝʥʳʤ ʛʦʨʦʰʢʦʤ (150 ʛ), (150 ʛ ʢʢʘʣ 89: ɹ ð 6,0ʛ, ɾ ð 

8,1 ʛ, ʋ ð 0,0 ʛ) 

2) ʦʤʣʝʪ ʙʝʣʢʦʚʳʡ ʥʘ ʧʘʨʫ (100 ʛ), (100 ʛ ʢʢʘʣ 184: ɹ ð 9,6 ʛ, ɾ ð 15,4 ʛ, ʋ ð 1,9 ʛ) 

3) ʨʳʙʘ ʥʝʞʠʨʥʘʷ ʥʘ ʧʘʨʫ ʠʣʠ ʟʘʧʝʯʝʥʥʘʷ (100 ʛ), (100 ʛ ʢʢʘʣ 141: ɹ ð 21,4 ʛ, ɾ ð 6,2 

ʛ, ʋ ð 0,1 ʛ) 

4) ʤʘʥʜʘʨʠʥʦʚʳʡ ʢʦʤʧʦʪ ʙʝʟ ʩʘʭʘʨʘ (100 ʛ) (100 ʛ ʢʢʘʣ 69: ɹ ð 0,1 ʛ, ɾ ð 0,0 ʛ, ʋ ð 

18,1 ʛ) 

ʀʪʦʛʦ: 450 ʛ ʂʘʣʦʨʠʡʥʦʩʪʴ ð 483 ʢʢʘʣ ɹ ð 37,1 ʛ ɾ ð 29,7 ʛ ʋ ð 20,1 ʛ 
 

ʇʝʨʝʜ ʩʥʦʤ: 

1) ʢʝʬʠʨ (250 ʛ) (250 ʛ ʢʢʘʣ 103: ɹ ð 8,3 ʛ, ɾ ð 3,8 ʛ, ʋ ð 9,0 ʛ) 

2) ʧʝʯʝʥʴʝ ʩʫʭʦʝ çʄʘʨʠʷè (30 ʛ) (30 ʛ ʢʢʘʣ 123: ɹ ð 2,4 ʛ, ɾ ð 2,85 ʛ, ʋ ð 21,6 ʛ) 

ʀʪʦʛʦ: 280 ʛ ʂʘʣʦʨʠʡʥʦʩʪʴ ð 226 ʢʢʘʣ ɹ ð 10,7 ʛ ɾ ð 6,65 ʛ ʋ ð 30,6 ʛ 

 

ʀʊʆɻʆ ʟʘ ʩʫʪʢʠ: 2975 ʛ ʇʠʱʝʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ð 3176,5 ʢʢʘʣ ɹ ð 160,3 ʛ 

ɾ ð 129 ʛ ʋ ð 358,27 ʛ 

 

ʇʨʦʛʨʘʤʤʘ ˉ2 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʜʠʝʪʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ (ɺʂɼ) ʥʘ ʩʫʪʢʠ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʝʪʳ: ʜʠʝʪʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʞʠʨʘ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʦʞʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʦʛʨʘʥʠʯʝʥʠʝʤ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʩʘʭʘʨʦʚ; 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ (ʜʦ 6 ʛ/ʜʝʥʴ); ʧʦʚʳʰʝʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʨʘʮʠʦʥʘ.  

ʇʠʱʝʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ: 13995,21 ʢɼʞ (3342,7 ʢʢʘʣ). 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʛ: ʙʝʣʢʦʚ ð 130ï140 (ʚ ʪ. ʯ. 60ï70 ʛ/ʩʫʪ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ), ʞʠʨʦʚ ð 110ï120 (40 ʛ ʨʘʩʪʠʪʝʣʴʥʳʭ), ʫʛʣʝʚʦʜʦʚ ð 400ï450, ʩʦʣʠ 

ʧʠʱʝʚʦʡ ʧʦʚʘʨʝʥʥʦʡ ð 6; ʩʚʦʙʦʜʥʦʡ ʞʠʜʢʦʩʪʠ ð 1,5ï2,0 ʣ. 

ʉʧʦʩʦʙ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ: ʙʣʶʜʘ ʛʦʪʦʚʷʪ ʚ ʦʪʚʘʨʥʦʤ, ʪʫʰʝʥʦʤ, ʟʘʧʝʯʝʥʥʦʤ ʚʠʜʝ, ʩ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʠʣʠ ʙʝʟ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʱʘʞʝʥʠʷ. 

ʈʝʞʠʤ ʧʠʪʘʥʠʷ: ʜʨʦʙʥʳʡ, ʧʨʠʝʤ ʧʠʱʠ 4ï5 ʨʘʟ ʚ ʜʝʥʴ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʠʱʠ: ʦʪ 15 ʜʦ 60ï65 ÁC. 
 

ɿʘʚʪʨʘʢ: 

1) ʦʚʩʷʥʢʘ ʥʘ ʚʦʜʝ ʩ ʷʙʣʦʢʘʤʠ ʠ ʠʟʶʤʦʤ (100 ʛ), (100 ʛ ʢʢʘʣ 168,9: ɹ ð 4,7 ʛ, ɾ ð 2,8 ʛ, 

ʋ ð 33,4 ʛ) 

2) ʙʣʠʥʯʠʢʠ ʩ ʪʚʦʨʦʛʦʤ (100 ʛ), (100 ʛ ʢʢʘʣ 188: ɹ ð 7,5 ʛ, ɾ ð 5,6 ʛ, ʋ ð 27 ʛ) 

3) ʥʝʢʨʝʧʢʠʡ ʯʝʨʥʳʡ ʯʘʡ ʩ ʩʘʭʘʨʦʤ ʠ ʣʠʤʦʥʦʤ (250 ʤʣ + 10 ʛ) (250 ʤʣ + 10 ʛ ʢʢʘʣ 69: ɹ 

ð 0,8 ʛ, ɾ ð 0,25 ʛ, ʋ ð 16 ʛ) 

ʀʪʦʛʦ: 450 ʛ: ʢʘʣʦʨʠʡʥʦʩʪʴ ð 425,9 ʢʢʘʣ, ɹ ð 13 ʛ, ɾ ð 8,65 ʛ, ʋ ð 76,4 ʛ 
 

ɺʪʦʨʦʡ ʟʘʚʪʨʘʢ: 

1) ʛʦʣʫʙʮʳ ʩ ʛʨʠʙʘʤʠ (250 ʛ) (250 ʛ ʢʢʘʣ 312,5: ɹ ð 10,75 ʛ, ɾ ð 1,5 ʛ, ʋ ð 64,5 ʛ) 

2) ʛʨʝʯʥʝʚʘʷ ʢʘʰʘ (100 ʛ), ʧʨʠʛʦʪʦʚʣʝʥʥʘʷ ʥʘ ʚʦʜʝ ʙʝʟ ʩʦʣʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʜʥʦʡ 

ʯʘʡʥʦʡ ʣʦʞʢʠ ʦʣʠʚʢʦʚʦʛʦ ʠʣʠ ʣʴʥʷʥʦʛʦ ʤʘʩʣʘ (5 ʛ) (100 ʛ ʢʢʘʣ 132: ɹ ð 4,5 ʛ, ɾ ð 2,3 ʛ, ʋ 

ð 25,0 ʛ) (5 ʛ ʢʢʘʣ 45: ɹ ð 0,0 ʛ, ɾ ð 5,0 ʛ, ʋ ð 0,0 ʛ) 

3) ʭʣʝʙ ç8 ʟʣʘʢʦʚè (100 ʛ) (100 ʛ ʢʢʘʣ 269: ɹ ð 13,7 ʛ, ɾ ð 5,2 ʛ, ʋ ð 42 ʛ) 

4) ʙʨʫʩʥʠʯʥʳʡ ʢʠʩʝʣʴ (250 ʤʣ) (250 ʤʣ ʢʢʘʣ 77,5: ɹ ð 0,5 ʛ, ɾ ð 0,5 ʛ, ʋ ð 18,75 ʛ) 

ʀʪʦʛʦ: 605 ʛ: ʢʘʣʦʨʠʡʥʦʩʪʴ ð 836 ʢʢʘʣ, ɹ ï 29,45 ʛ, ɾ ï 14,5 ʛ, ʋ ï 150,25 ʛ 
 

ʆʙʝʜ: 

1) ʩʘʣʘʪ ʠʟ ʙʨʦʢʢʦʣʠ ʠ ʧʦʤʠʜʦʨʦʚ (150 ʛ), (150 ʛ ʢʢʘʣ 73,5: ɹ ð 2,85 ʛ, ɾ ð 4,8 ʛ, ʋ ð 

6,75 ʛ) 

2) ʙʦʨʱ ʩʦ ʩʚʠʥʠʥʦʡ (250 ʤʣ), (250 ʤʣ ʢʢʘʣ 102,5: ɹ ð 5,5 ʛ, ɾ ð 5,5 ʛ, ʋ ð 9,5 ʛ) 

3) ʭʣʝʙ ʨʞʘʥʦ-ʧʰʝʥʠʯʥʳʡ (100 ʛ) (100 ʛ ʢʢʘʣ 222: ɹ ð 8,1 ʛ, ɾ ð 3,4 ʛ, ʋ ð 42,2 ʛ) 

4) ʢʦʪʣʝʪʳ ʧʦ-ʢʠʝʚʩʢʠ (250 ʛ), (250 ʛ ʢʢʘʣ 585,5: ɹ ð 43 ʛ, ɾ ð 39 ʛ, ʋ ð 11,25 ʛ) 

5) ʩʤʫʟʠ ʠʟ ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥʳ (200 ʤʣ) (200 ʤʣ ʢʢʘʣ 126: ɹ ð 6,2 ʛ, ɾ ð 3 ʛ, ʋ ð 17,6 

ʛ) 

ʀʪʦʛʦ: 950 ʛ: ʢʘʣʦʨʠʡʥʦʩʪʴ ï 1109,5 ʢʢʘʣ, ɹ ð 65,65 ʛ, ɾ ï 55,7 ʛ, ʋ ï 87,3 ʛ 
 

ʇʦʣʜʥʠʢ: 

1) ʢʦʥʬʝʪʳ çʊʨʶʬʝʣʴè (30 ʛ) (30 ʛ ʢʢʘʣ 129,6: ɹ ð 2,97 ʛ, ɾ ð 6,39 ʛ, ʋ ð 15,63 ʛ) 

2) ʯʘʡ ʢʘʨʢʘʜʝ ʩ ʣʠʤʦʥʦʤ ʠ ʤʷʪʦʡ ʙʝʟ ʩʘʭʘʨʘ (250 ʤʣ) (250 ʤʣ ʢʢʘʣ 22,5: ɹ ð 0,5 ʛ, ɾ ð 

0 ʛ, ʋ ð 5 ʛ) 

ʀʪʦʛʦ: 280 ʛ: ʢʘʣʦʨʠʡʥʦʩʪʴ ï 152,1, ʢʢʘʣ ɹ ï 3,47 ʛ, ɾ ï 6,39 ʛ, ʋ ï 20,63 ʛ 
 

ʋʞʠʥ: 

1) ʚʠʪʘʤʠʥʥʳʡ ʩʘʣʘʪ ʩ ʤʦʨʢʦʚʴʶ (170 ʛ), (170 ʛ ʢʢʘʣ 98,6: ɹ ð 2,04 ʛ, ɾ ð 4,08 ʛ, ʋ ð 

13,43 ʛ) 

2) ʟʘʧʝʢʘʥʢʘ ʩ ʢʘʨʪʦʬʝʣʝʤ ʠ ʬʘʨʰʝʤ (150 ʛ), (100 ʛ ʢʢʘʣ 228: ɹ - 11,1 ʛ, ɾ - 15,15 ʛ, ʋ -

11,85 ʛ) 

3) ʥʘʧʠʪʦʢ ʠʟ ʰʠʧʦʚʥʠʢʘ (250 ʤʣ), (250 ʤʣ ʢʢʘʣ 90: ɹ ð 0,5 ʛ, ɾ ð 0,0 ʛ, ʋ ð 22,25 ʛ) 

4) ʙʫʣʦʯʢʘ ʩʜʦʙʥʘʷ (50 ʛ) (50 ʛ ʢʢʘʣ 169,5: ɹ ð 3,95 ʛ, ɾ ð 4,7 ʛ, ʋ ð 27,75 ʛ) 

ʀʪʦʛʦ: 570 ʛ: ʢʘʣʦʨʠʡʥʦʩʪʴ ï 586,1 ʢʢʘʣ, ɹ ð 17,59 ʛ, ɾ ð 29,7 ʛ, ʋ ï 23,93 ʛ 
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ʇʝʨʝʜ ʩʥʦʤ: 

1) ʦʙʣʝʧʠʭʦʚʳʡ ʯʘʡ (250 ʤʣ) (250 ʤʣ, ʢʢʘʣ 103: ɹ ð 8,3 ʛ, ɾ ð 3,8 ʛ, ʋ ð 9,0 ʛ) 

2) ʧʝʯʝʥʴʝ ʦʚʩʷʥʦʝ (30 ʛ) (30 ʛ ʢʢʘʣ 131,1: ɹ ð 1,95 ʛ, ɾ ð 4,32 ʛ, ʋ ð 21,54 ʛ) 

ʀʪʦʛʦ: 280 ʛ: ʢʘʣʦʨʠʡʥʦʩʪʴ ï 233,1 ʢʢʘʣ, ɹ ð 10,25 ʛ, ɾ ð 8,12 ʛ, ʋ ð 29,54 ʛ 

 

ʀʊʆɻʆ ʟʘ ʩʫʪʢʠ: 3135 ʛ: ʧʠʱʝʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ï 3342,7 ʢʢʘʣ, ɹ ï 139,41 ʛ, 

ɾ ï 123,06 ʛ, ʋ ï 388,05 ʛ 

 

ʈʝʢʦʥʚʘʣʝʩʮʝʥʪʘʤ ʧʦʩʣʝ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (COVID-19) ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʘʧʧʝʪʠʪʦʤ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦ ʧʦʩʪʝʧʝʥʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʜʠʝʪʳ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʘʨʫʰʝʥʠʡ 

ʨʘʙʦʪʳ ɾʂʊ. ɺ ʩʣʫʯʘʝ ʜʠʩʧʝʧʩʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʝʩʪʠ ʨʘʟʛʨʫʟʦʯʥʳʡ 

ʜʝʥʴ [1, 2]. 

ʇʨʦʛʨʘʤʤʘ ˉ3  

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʜʠʝʪʳ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʜʥʷ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: ʢʦʥʪʨʘʩʪʥʘʷ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʘʷ ʜʠʝʪʘ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʩʘʭʘʨʦʚ, ʙʝʟ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʠ ʤʘʩʣʘ. 

ʉʧʦʩʦʙ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ: ʙʣʶʜʘ ʛʦʪʦʚʷʪ ʚ ʦʪʚʘʨʥʦʤ, ʪʫʰʝʥʦʤ ʠ ʟʘʧʝʯʝʥʥʦʤ ʚʠʜʝ. 

ʈʝʞʠʤ ʧʠʪʘʥʠʷ: ʜʨʦʙʥʦ, 6 ʨʘʟ ʚ ʜʝʥʴ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʠʱʠ: ʦʪ 15 ʜʦ 60ï65 ÁC. 
 

ʇʝʨʚʳʡ ʟʘʚʪʨʘʢ: 

1) ʩʪʘʢʘʥ ʥʝʛʘʟʠʨʦʚʘʥʥʦʡ ʪʝʧʣʦʡ ʚʦʜʳ (250 ʤʣ) 

2) ʨʠʩʦʚʘʷ ʢʘʰʘ ʥʘ ʚʦʜʝ ʙʝʟ ʩʦʣʠ ʠ ʩʘʭʘʨʘ (100 ʛ) 
 

ɺʪʦʨʦʡ ʟʘʚʪʨʘʢ: 

1) ʷʙʣʦʢʠ ʧʝʯʝʥʳʝ ʢʠʩʣʦ-ʩʣʘʜʢʠʝ ʙʝʟ ʢʦʞʠʮʳ (150 ʛ) 

2) ʦʪʚʘʨ ʰʠʧʦʚʥʠʢʘ (250 ʤʣ) 

ʆʙʝʜ: 

1) ʪʫʰʝʥʳʝ ʥʘ ʚʦʜʝ ʦʚʦʱʠ ʙʝʟ ʩʦʣʠ ʠ ʤʘʩʣʘ (ʢʘʙʘʯʦʢ, ʪʳʢʚʘ, ʤʦʨʢʦʚʴ ʠ/ʠʣʠ ʢʘʨʪʦʬʝʣʴ) 

(300 ʛ) 

2) ʦʪʚʘʨʥʘʷ ʛʦʚʷʜʠʥʘ ʠʣʠ ʥʝʞʠʨʥʘʷ ʨʳʙʘ (200 ʛ) 

ʇʦʣʜʥʠʢ: 

1) ʷʙʣʦʢʠ ʧʝʯʝʥʳʝ ʢʠʩʣʦ-ʩʣʘʜʢʠʝ ʙʝʟ ʢʦʞʠʮʳ (150 ʛ) 

2) ʦʪʚʘʨ ʰʠʧʦʚʥʠʢʘ (250 ʤʣ) 

ʋʞʠʥ: 

1) ʨʠʩʦʚʘʷ ʢʘʰʘ ʥʘ ʚʦʜʝ ʙʝʟ ʩʦʣʠ ʠ ʩʘʭʘʨʘ (100 ʛ) 

2) ʢʦʤʧʦʪ ʠʟ ʩʫʭʦʬʨʫʢʪʦʚ ʙʝʟ ʩʘʭʘʨʘ (250 ʤʣ) 

ʇʝʨʝʜ ʩʥʦʤ: 

1) ʨʠʩʦʚʳʡ ʦʪʚʘʨ (250 ʤʣ) 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʘʚʠʣʴʥʦʝ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠ ʧʠʪʴʝʚʦʡ ʨʝʞʠʤ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (COVID-19). 

ʇʨʦʛʨʘʤʤʳ ʧʠʪʘʥʠʷ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʨʘʮʠʦʥ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ɾʂʊ 

ʠ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ, ʩʪʠʤʫʣʷʮʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʦʩʩʦʟʜʘʥʠʝ ʙʘʣʘʥʩʘ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʜʠʝʪʦʣʦʛʘʤ ʥʝʦʙʭʦʜʠʤʦ 
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ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʚʨʘʯ-ʧʘʮʠʝʥʪè ʠ ʧʦʜʲʝʤʫ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʦʚ.  
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʳ ʜʠʥʘʤʠʢʠ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʚ ʚʳʩʫʰʠʚʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʩʦʣʥʝʯʥʦʡ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ çʊʝʨʤʠʢʘè. ʈʘʟʨʘʙʦʪʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʚ ʦʙʲʝʢʪʘʭ ʩʫʰʢʠ, ʩʦʟʜʘʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ ʜʣʷ ʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʲʝʤʝ ʦʙʲʝʢʪʘ ʩʫʰʢʠ. ʅʘ ʙʘʟʝ ʩʦʟʜʘʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʉʉʋ çʊʝʨʤʠʢʘè, 

çʀʥʜʠʚʠʜʫʘʣè ʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ʇʦʣʫʯʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʚ ʦʙʲʝʢʪʘʭ ʩʫʰʢʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʢʘʤʝʨʝ ʩʫʰʢʠ ʚ ʚʠʜʝ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʨʝʙʨʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʭʥʝʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ï 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ. 

 

Abstract. The loudspeakers of thermal front are studied in the dried-out products in 

the Termika sunny drying setting of. An experimental stand is worked out for the study of dynamics 

of development of thermal front in the objects of drying, an experimental base is created for 

the conduct of experimental researches on the exposure of speed of distribution of temperature in 

the volume of object of drying. On the base of the created experimental stand experimental studies 

are undertaken in Termika, Individual SDS, and outdoors. Comparative data are got, characterizing 

the loud speakers of development of thermal front in the objects of drying. It is experimentally well-

proven that presence of additional source of infrared in the chamber of drying as a metallic rib of 

perpendicular relatively overhead metallic sheet ð heat-exchanger allows to promote speeds of 

drying. 

 

http://www.bulletennauki.com/
mailto:kutman74@mail.ru


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 260 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʜʫʠʨʦʚʢʘ, ʪʝʨʤʦʧʘʨʘ, ʩʫʰʢʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʫʩʪʘʥʦʚʢʘ, ʠʩʧʳʪʘʥʠʷ, 

ʪʝʧʣʦʚʦʡ ʬʨʦʥʪ. 

 

Keywords: graduation, thermocouple, drying, temperature, unit, experimentation, thermal 

front. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʩʫʰʢʠ ʩʝʣʴʭʦʟʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʪʘʢʠʭ ʩʪʨʘʥ, ʛʜʝ ʦʩʥʦʚʫ ʠʭ ʵʢʦʥʦʤʠʢʠ ʦʧʨʝʜʝʣʷʝʪ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [2ï6]. ʉʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ ʪʝʨʤʦʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ, ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ 

ʧʨʦʜʫʢʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ ʩʫʰʢʠ, ʪʘʢ ʠ ʦʪ ʩʧʦʩʦʙʘ ʧʦʜʘʯʠ 

ʪʝʧʣʘ ʢ ʚʳʩʫʰʠʚʘʝʤʦʤʫ ʧʨʦʜʫʢʪʫ [1]. 

ʈʘʟʚʠʪʠʝ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʚ ʦʙʲʝʢʪʘʭ ʩʫʰʢʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʠʭ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʚ ʚʳʩʫʰʠʚʘʝʤʳʭ ʧʨʦʜʫʢʪʘʭ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥ ʩʪʝʥʜ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ 

ʧʨʦʜʫʢʪʘ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʨʤʦʧʘʨʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘʤʠ, ʧʨʦʚʝʜʝʥʘ ʠʭ ʛʨʘʜʫʠʨʦʚʢʘ. 

ɻʨʘʜʫʠʨʦʚʦʯʥʘʷ ʣʠʥʠʷ ʪʝʨʤʦʧʘʨ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1.  

 

 
ʈʠʩʫʥʦʢ 1. ɻʨʘʜʫʠʨʦʚʦʯʥʘʷ ʣʠʥʠʷ ʪʝʨʤʦʧʘʨ 

 

ʇʣʘʥʠʨʦʚʘʣʠʩʴ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʩʦʣʥʝʯʥʦ-ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ çʊʝʨʤʠʢʘè, 

ʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚ ʙʘʟʦʚʦʡ ʩʦʣʥʝʯʥʦʡ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ çʀʥʜʠʚʠʜʫʘʣè, ʘ ʪʘʢʞʝ ʥʘ 

ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʠʟʤʝʨʝʥʠʷ ʧʣʘʥʠʨʦʚʘʣʠ ʚʝʩʪʠ ʧʦ 1 ʩʤ. ʰʘʛʦʚʳʤ ʨʦʩʪʦʤ ʚʦ ʚʥʫʪʨʝʥʥʶʶ 

ʩʪʦʨʦʥʫ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʅʘ ʈʠʩʫʥʢʘʭ 2 (ʚ ʫʩʪʘʥʦʚʢʝ) ʠ 3 (ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ ʩʭʝʤʳ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʧʨʦʜʫʢʪʘ. 

ʉʦʙʨʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ 18 ʪʝʨʤʦʧʘʨ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʡ ʥʘ 

ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ï ʛʘʣʴʚʘʥʦʤʝʪʨ ʪʠʧʘ ɻʉɺ-80, ʩ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ. ʊʝʨʤʦʧʘʨʳ 

ʩʦʝʜʠʥʝʥʳ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʧʨʠʙʦʨʫ ʧʘʨʘʣʣʝʣʴʥʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʩʫʰʢʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʢʫʨʫʪ (ʢʫʨʪ) ʠ ʷʙʣʦʢʦ. ʅʘ ʩʣʝʜʫʶʱʠʭ 

ʈʠʩʫʥʢʘʭ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʪʦʤʘʪʝʨʠʘʣʳ ʦ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʥʘʤʠʢʠ ʩʫʰʢʠ ʥʘʤʠ ʠʟʤʝʨʝʥʳ ʪʘʢʞʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚʦ ʚʭʦʜʝ ʚ ʢʘʤʝʨʫ ʩʫʰʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ 
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ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʦʙʲʝʢʪʘ ʩʫʰʢʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʠ ʚ ʫʩʪʘʥʦʚʢʝ, 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʝʩʘ ʪʠʧʘ ɺʇ-40. 

 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʳ ʠʟʤʝʨʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʲʝʤʝ ʧʨʦʜʫʢʪʘ ʥʘ ʩʦʣʥʝʯʥʦʡ 

ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ çʊʝʨʤʠʢʘè 

ʈʠʩʫʥʦʢ 3. ʉʭʝʤʳ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʦʙʲʝʤʝ ʧʨʦʜʫʢʪʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ 

 

 

 
  

ʈʠʩʫʥʦʢ 4. ʂʘʤʝʨʘ ʩʫʰʢʠ 

ʉʉʋ çʊʝʨʤʠʢʘè  

ʈʠʩʫʥʦʢ 4.1. ʚ) ʉʫʰʢʘ 

ʢʫʨʫʪʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 

 

ʈʠʩʫʥʦʢ 4.2. ʚ) ʉʫʰʢʘ 

ʧʨʦʜʫʢʪʦʚ ʉʉʋ çʊʝʨʤʠʢʘè ʠ 

ʉʉʋ çʀʥʜʠʚʠʜʫʘʣè 

  

ʅʘ ʈʠʩʫʥʢʘʭ 5.1 ʠ 5.2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʛʘʣʴʚʘʥʦʤʝʪʨʘ 

ʧʨʠ ʩʫʰʢʝ ʷʙʣʦʢʘ ʠ ʢʫʨʫʪʘ ʥʘ ʧʨʠʤʝʨʝ ʩʫʰʢʠ ʚ ʉʉʋ çʊʝʨʤʠʢʘè. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

ʊʝʧʣʦʚʦʡ ʬʨʦʥʪ ʚ ʚʳʩʫʰʠʚʘʝʤʳʭ ʦʙʲʝʢʪʘʭ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʠʟʚʝʩʪʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʇʦ 

ʛʨʘʬʠʢʘʤ ʚʠʜʥʦ, ʯʪʦ ʬʦʨʤʘ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʠʤʝʝʪ ʧʘʨʘʙʦʣʦʠʜʥʦʡ ʭʘʨʘʢʪʝʨ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʚʠʪʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʧʣʦʪʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. 
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ʈʘʟʚʠʪʠʝ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʧʨʠ ʩʫʰʢʝ ʚ ʉʉʋ çʀʥʜʠʚʠʜʫʘʣè ʙʦʢʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʲʝʢʪʦʚ 

ʩʫʰʢʠ ʦʪʩʪʘʶʪ ʥʘ 3ï8 Áʉ ʥʠʞʝ ʯʝʤ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʩʫʰʢʝ ʚ ʉʉʋ çʊʝʨʤʠʢʘè, 

ʯʪʦ ʷʚʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʣʠʷʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ð 

ʨʝʙʝʨ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʢʘʤʝʨʳ ʩʫʰʢʠ ʚ ʉʉʋ çʊʝʨʤʠʢʘè. ʅʘʙʣʶʜʘʝʤʳʡ ʵʬʬʝʢʪ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ, ʟʘʚʠʩʠʪ ʦʪ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʫʰʠʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʨʠ ʩʫʰʢʝ ʢʫʨʫʪʘ ʟʥʘʯʝʥʠʝ ʵʬʬʝʢʪʘ ʥʠʞʝ ʯʝʤ, ʧʨʠ ʩʫʰʢʝ ʷʙʣʦʢʘ, ʪʘʢ ʢʘʢ ʢʫʨʫʪ ʠʤʝʷ ʙʝʣʳʡ 

ʩʚʝʪ, ʠʤʝʝʪ ʦʪʨʘʞʘʶʱʝʝ ʩʚʦʡʩʪʚʘ, ʠ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʢʫʨʫʪʘ ʧʨʠ ʵʪʦʤ ʚ ʉʉʋ çʊʝʨʤʠʢʘè 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʢʫʨʫʪʘ ʚ ʉʉʋ çʀʥʜʠʚʠʫʜʘʣè ʥʠʞʝ ʥʘ 2ï3%, ʘ ʧʨʠ ʩʫʰʢʝ 

ʷʙʣʦʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʧʨʠʩʫʰʢʝ ʚ ʉʉʋ çʊʝʨʤʠʢʘè ʥʘ 3ï5%.  

 
ʈʠʩʫʥʦʢ 5.1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʉʉʋ çʊʝʨʤʠʢʘè ʥʘ ʧʨʠʤʝʨʝ ʩʫʰʢʠ ʷʙʣʦʢʘ  

 
ʈʠʩʫʥʦʢ 5.2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʉʉʋ çʊʝʨʤʠʢʘè ʥʘ ʧʨʠʤʝʨʝ ʩʫʰʢʠ ʢʫʨʫʪʘ 
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ɺ ʉʉʋ çʊʝʨʤʠʢʘè ʠʟʤʝʨʝʥʳ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʫʭ ʙʦʢʦʚʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʝʙʝʨ (ʚ 

ʪʘʙʣʠʮʝ ʪʝʤʧʝʨʘʪʫʨʳ t2 ʠ t4), ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʠʥʬʨʘʢʨʘʩʥʳʭ ʠʟʣʫʯʝʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 6.1. ʠ 6.2. ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʳʪʘʥʠʡ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ ʧʨʦʜʫʢʪʦʚ ʥʘ ʉʉʋ çʀʥʜʠʚʠʜʫʘʣè, çʊʝʨʤʠʢʘè ʠ ʥʘ ʦʪʢʨʳʪʦʤ 

ʚʦʟʜʫʭʝ. 

  

 
ʈʠʩʫʥʦʢ 6.1. ɼʠʥʘʤʠʢʘ ʩʫʰʢʠ ʢʫʨʫʪʘ 

 

 
ʈʠʩʫʥʦʢ 6.2. ɼʠʥʘʤʠʢʘ ʩʫʰʢʠ ʷʙʣʦʢʘ 

 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ïʈʘʟʨʘʙʦʪʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʚʦʛʦ 

ʬʨʦʥʪʘ ʚ ʦʙʲʝʢʪʘʭ ʩʫʰʢʠ, ʩʦʟʜʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ ʜʣʷ ʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʲʝʤʝ ʦʙʲʝʢʪʘ 

ʩʫʢhʠ. 

ïʅʘ ʙʘʟʝ ʩʦʟʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʉʉʋ çʊʝʨʤʠʢʘè, çʀʥʜʠʚʠʜʫʘʣè ʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ʇʦʣʫʯʝʥʳ 

ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʚ ʦʙʲʝʢʪʘʭ 

ʩʫʰʢʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʢʘʤʝʨʝ ʩʫʰʢʠ ʚ ʚʠʜʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʨʝʙʨʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʭʥʝʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ð ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ:r 

1. ɻʠʥʟʙʫʨʛ ɸ. ʉ., ɻʨʦʤʦʚ ʄ. ɸ., ʂʨʘʩʘʚʩʢʘʷ ɻ. ʀ. ʊʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʄ.: ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 1980. 288 ʩ.  

0

20

40

60

80

100

120

8 10 12 14 16 18

ɺ ʉʉʋ "ʀʥʜʠʚʠʫʜʘʣ"

ɺ ʉʉʋ "ʊʝʨʤʠʢʘ"

ɺʉʉ

0

20

40

60

80

100

120

8 10 12 14 16 18

ɺ ʉʉʋ "ʀʥʜʠʚʠʫʜʘʣ"

ɺ ʉʉʋ "ʊʝʨʤʠʢʘ"

ɺʉʉ

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 264 

2. ʃʝʙʝʜʝʚ ʇ. ɼ. ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʄ. 1963. 319 ʩ. 

3. ʋʤʘʨʦʚ ɻ. ɻ., ʄʠʨʟʠʷʝʚ ʐ. ʄ., ʖʩʫʧʙʝʢʦʚ ʆ. ʅ. ɻʝʣʠʦʩʫʰʢʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʪʦʚ. 

ʊʘʰʢʝʥʪ: ʌʘʥ, 1995. 151 ʩ. 

4. ʃʳʢʦʚ ɸ. ɺ. ʊʝʦʨʠʷ ʩʫʰʢʠ. ʄ., 1968. 465 ʩ. 

5. ɹʨʘʤʩʦʥ ʄ. ɸ. ʀʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʛʨʝʪʳʭ ʪʝʣ. ʄ., 1968. 214 ʩ. 

6. ʀʩʤʘʥʞʘʥʦʚ ɸ. ʀ., ɸʙʜʳʨʘʭʤʘʥ ʫʫʣʫ ʂ., ɸʙʫʣʦʚʘ ʅ. ʃ. ʉʦʣʥʝʯʥʘʷ ʩʫʰʠʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ çʊʝʨʤʠʢʘè. ʇʘʪʝʥʪ ʂʈ. ̄120. 2000. 

 

References: 

1. Ginzburg, A. S., Gromov, M. A., & Krasavskaya, G. I. (1980). Teplofizicheskie 

kharakteristiki pishchevykh produktov. Moscow. (in Russian). 

2. Lebedev, P. D. (1963). Raschet i proektirovanie sushil'nykh ustanovok. Moscow. (in 

Russian). 

3. Umarov, G. G., Mirziyaev, Sh. M., & Yusupbekov, O. N. (1995). Geliosushka 

sel'khozproduktov. Tashkent. 

4. Lykov, A. V. (1968). Teoriya sushki. Moscow. (in Russian). 

5. Bramson, M. A. (1968). Infrakrasnoe izluchenie nagretykh tel. Moscow. (in Russian). 

6. Ismanzhanov, A. I., Abdyrakhman, uulu K., & Abulova, N. L. (2000). Solnechnaya 

sushil'naya ustanovka ñTermikaò. Patent KR. ˉ120. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 02.09.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

06.09.2021 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ɸʙʫʣʦʚʘ ʅ. ʃ., ɸʙʜʳʨʘʭʤʘʥ ʫʫʣʫ ʂ., ʂʝʥʞʘʝʚ ʀ. ɻ. ʈʘʟʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʩʪʝʥʜʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʚ ʚʳʩʫʰʠʚʘʝʤʳʭ ʧʨʦʜʫʢʪʘʭ // ɹʶʣʣʝʪʝʥʴ 

ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ10. ʉ. 259-264. https://doi.org/10.33619/2414-2948/71/29 

 

Cite as (APA): 

Abulova, N., Abdyrakhman uulu, K., & Kenzhaev, I. (2021). Development of an 

Experimental Stand for Studying the Dynamics of the Thermal Front in the Dried Products. Bulletin 

of Science and Practice, 7(10), 259-264. (in Russian). https://doi.org/10.33619/2414-2948/71/29 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ10. 2021 

https://doi.org/10.33619/2414-2948/71 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 265 

UDC 62-5 https://doi.org/10.33619/2414-2948/71/30 

 

HOW TO LEARN AND CONTROL EFFECTIVE HYBRID CARS 

 

ÉZulfugarova N., Baku State Vocational Education Center 

 in Industry and Innovation, Baku, Azerbaijan 

 

ʂɸʂ ʋʏʀʊʔʉʗ ʀ ʋʇʈɸɺʃʗʊʔ  

ʕʌʌɽʂʊʀɺʅʓʄʀ ɻʀɹʈʀɼʅʓʄʀ ɸɺʊʆʄʆɹʀʃʗʄʀ 

 

Éɿʫʣʴʬʫʛʘʨʦʚʘ ʅ., ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ  

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʥʦʚʘʮʠʷʭ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

Abstract. The article deals with the history of hybrid cars, their types, running principle, parts, 

characters, advantages and negative features. Hybrid cars combine the efficient features of an 

electric motor and an internal combustion engine, and the use of hybrid cars in Azerbaijan, as in 

other countries, is satisfactory.  

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʪʦʨʠʠ ʛʠʙʨʠʜʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʠʭ ʪʠʧʘʤ, ʧʨʠʥʮʠʧʫ 

ʨʘʙʦʪʳ, ʜʝʪʘʣʷʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʜʦʩʪʦʠʥʩʪʚʘʤ ʠ ʥʝʜʦʩʪʘʪʢʘʤ. ɻʠʙʨʠʜʥʳʝ ʘʚʪʦʤʦʙʠʣʠ 

ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʵʬʬʝʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, 

ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. 

 

Keywords: hybrid, car, running principle, internal combustion engine. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʙʨʠʜ, ʘʚʪʦʤʦʙʠʣʴ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ. 

 

As obvious, the toxic substances emitted into the atmosphere by cars damage 

the environment, induce a serious threat to human health and cause many diseases. To our experts, 

there are about 1.3 million cars in Azerbaijan, most of which are old and unusable. Thus, today all 

the worldôs leading car companies prefer to produce electric and hybrid cars that do not harm 

the atmosphere. Though the first hybrid car with two energy sources pertaining to the early 

twentieth century was presented to the public in 1901, the model turned out to be very practical, but 

costly to produce. 
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As the global oil crisis started in 1973, American manufacturer and designer Henry Ford 

created a car which cost cheaper, was less practical and ecologically more suitable. The basic 

principle in which the first fully hybrid system used today, a smaller internal combustion engine 

was applied, along with the electric motor, without losing the power of the car. This car is powered 

by an electric motor that reaches a speed of 17 km/h, the internal combustion engine is started, and 

the speed of the car increases by 21 km/h. If you need to go faster, the electric motor is turned off, 

hereinafter the car accelerates in the gasoline engine. In city mode, when the car gets stuck in 

a traffic jam, the use of an internal combustion engine activates the electric motor since it causes the 

engine to overheat and pollute the air. Hybrid cars are widely used in Azerbaijan, as in many 

countries, due to savings in both fuel and engine oil. Some drivers are still unaware of the 

advantages and working mechanism of hybrid cars. In the past, drivers were reluctant to buy such 

cars due to the fact that the official service of hybrids was not completely ready, and there were 

problems with spare parts and repairs. At present, a full service of hybrid cars is organized. It 

guarantees quality, easy finding and repair of spare parts, and the most widely spread models are 

1500ï2500 cubic centimeter engines. Hybrid cars are sometimes known as "hybrid electric cars" 

because they combine two energy sources that provide smart power management systems. In car 

technology, hybrid transmission is the integration of two types of power units which work with 

different energy sources and aim to save fuel. "Hybrid" means "mixed" borrowed from the Latin 

word. 

 

 
 

Modern cars that use more than one power source to drive the wheels increase the fuel 

efficiency of the internal combustion engine. The technological hybrid transmission is also powered 

by electric motors and an internal combustion engine with a generator that generates electricity. 

There are the following types of hybrid cars. 

 Soft hybrid power plants are often equipped with starting an internal combustion engine, as 

well as a recovery system.  

Medium hybrid cars do not move due to the electric motor, the electric motor serves as an 

auxiliary to the main power unit when the load increases. 

Such systems are equipped with a renewable system and recharge the battery. Medium 

hybrid aggregates provide a more efficient heat engine.  

Full hybrid cars have a high-power generator driven by an internal combustion engine that 

activates the system at low speeds. The main feature of these cars is to cover a distance of 50 km 

without switching off the internal combustion engine and recharging the battery with an electric 

motor. 
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The main power transmission of a hybrid car is a vehicle with an internal combustion 

engine, but with one or more electric motors and an additional battery. That is, if a car has more 

than 1 power source, it is called a Hybrid car. The most preferred feature of hybrid systems is its 

standard connection. In this system, the output of the electric motor is not directly connected to the 

wheels, but to the transmission or the middle shaft. This system, which supports the gasoline 

engine, uses low-power batteries of 20ï30 horsepower. The fact that the batteries are under the car 

lowers its center of gravity as much as possible. In other words, the front wheels are powered by 

electricity, and the rear wheels are powered by a gasoline engine. When the rear derailleur mode is 

selected, the batteries automatically switch to charging mode. Some models have 4 high-speed 

engines, 3 of which are electric and 1 is gasoline. Two of the electric motors are located at the front, 

and the other is connected to the rear of the petrol engine by connecting a standard type. The 

difference between such hybrid cars and simple hybrids is that they charge the batteries from the 

mains power as soon as the phone is charged at home. Simple hybrid cars have two engines, 

gasoline and electric motors work together to provide the required power. In hybrid cars, the 

electronic control unit completely controls the connection between both the petrol and the electric 

motor. As they have a standard automatic transmission, it makes driving easier and quieter and less 

tremulous than other cars. 

 

 
 

The principle of operation of hybrid cars. When such cars start moving the most, when 

changing gears in the transmission, when stopping and moving at a traffic light in the city, as fuel is 

used a lot, the electric motor starts. As the car is powered by a battery, there is no need for a large 

engine, that is, the number of cylinders is few, the weight of the engine is reduced, and less fuel is 

used. However, during constant speed, the electric and gasoline engines work in balance with each 

other to save fuel. The annual cost of hybrid cars is at the same level as normal diesel or gasoline 

engines of similar power, and even many spare parts are more durable. Although hybrid batteries 
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are guaranteed for 5 years or 100,000 km, they can be extended for up to a decade, depending on 

proper and timely maintenance. 

Spare parts of hybrid cars. The main components of a hybrid car are distinguished with 

a compact and particularly attractive design. In such cars, the internal combustion engine running 

on gasoline is the same as in other cars. Hybrid cars store energy as the wheels move and brake. 

Some hybrid cars can store energy at home or in special battery charging centers, and can cover 

a distance of 25ï30 km with a fully charged battery. As the electric motor helps the gasoline engine, 

the gasoline engine does not lose power and consumes less fuel. They work with an electric motor, 

not with a starter principle. Some cars don't just run on batteries. A gasoline or diesel engine whose 

main parts are a power unit, one or more electric motors, an additional battery, electronic control 

system, a device that distributes three-phase electricity from the battery to various nodes, generators 

and heat recovery systems. 

  

 
 

Types of hybrid cars. In the sequential mode, the internal combustion engine is used as an 

electric generator for the operation of electric motors. In fact, a gasoline or diesel engine has no 

direct connection to the car's gear lever. This system allows the installation of lighter and more low-

power engines in the engine compartment. Depending on the size of the battery, these cars can 

cover a certain distance in electric traction without the use of an internal combustion engine.  

In a parallel circuit, the task of the electric motor is to reduce the load on the internal 

combustion engine, ensure rapid movement of the vehicle and cause significant fuel savings. If the 

internal combustion engine is disconnected from the gear shift, the car can cover a certain distance 

from the electric traction, but the main power unit is a gasoline or diesel engine. When the car slows 

down or the internal combustion engine stops working, the electric motor functions as a generator to 

charge the battery.  

The first two types of power plants in a double-parallel circuit combine the functions of 

operation. In a traffic jam, an electric motor is started to start or move the car slowly. The petrol or 

diesel engine starts at high speed. When overtaking or the car is moving upwards, the power plant 

operates in parallel mode- the electric motor reduces the load and saves fuel by helping the internal 

combustion engine. 

Advantages of hybrid cars. In comparison, a car with a 24003-engine running on a traditional 

engine consumes 10 liters of gasoline per 100 km, a car with a 25003-engine running on a hybrid 

consumes 4.5 liters of gasoline per 100 km. The 13,003 petrol-powered car uses 7.1 liters of 

gasoline per 100 km, while the hybrid car uses 5 liters of gasoline per 100 km. Thus, it is found that 

when hybrid cars move at speeds below 50 kilometers per hour, the electric motor starts, and when 
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moving at high speeds, the gasoline engine starts, and when the engine starts, the car accumulates 

energy. Hybrid cars provide full energy reserves by reducing fuel consumption by 20ï25%, 

preventing the release of toxic gases into the atmosphere, powering the battery with or without the 

network, thanks to a smaller engine capacity, durable engine and electric motor performance, low 

noise control of the internal combustion engine is ensured. 

 

 
 

Disadvantages of hybrid cars. The battery in hybrid cars cannot be used faster due to the large 

number of charging and discharging cycles, hybrid cars and parts are expensive compared to 

gasoline or diesel models, need a professional to repair, batteries do not withstand significant heat 

and discharge themselves, problems arise with disposal.  

Thus, despite its many disadvantages, hybrid cars are more profitable than cars with 

a traditional internal combustion engine. Regardless of the weather condition, it is possible to power 

the car, and it does not pose any danger. In a word, hybrid cars combine the efficient features of 

an electric motor and an internal combustion engine. The use of hybrid cars in Azerbaijan, as in 

other countries, is satisfactory. 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ: ʚ ʩʪʘʪʴʝ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʧʦʢʘʟʘʥ ʨʘʩʯʝʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʬʦʥʜʘʤʠ ʠ ʦʙʲʝʤʘʤʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʘ 

ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ, ʬʦʨʤʫʣʘ ʇʠʨʩʦʥʘ ʙʳʣʘ ʠʟʤʝʥʝʥʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʣʝʛʯʠʪʴ ʤʝʪʦʜʠʢʫ 

ʨʘʩʯʝʪʦʚ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ 

ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʩʚʷʟʴ ʤʝʞʜʫ ʬʘʢʪʦʨʥʳʤʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʄʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʠʟ ʵʪʠʭ ʚʝʣʠʯʠʥ ʩʦʧʫʪʩʪʚʫʶʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʜʨʫʛʦʡ ʠʣʠ 

ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʝʟʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʘʢʪʠʢʝ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʫʨʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʤʝʜʠʮʠʥʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʬʠʟʠʯʝʩʢʠʭ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʚ ʚʫʟʘʭ. ɺʳʚʦʜʳ: ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʩʪʳ ʚ ʧʦʜʩʯʝʪʝ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɺ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʩʪʦʪʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʨʦʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʚʝʣʘ ʢ ʝʛʦ 

ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʩʬʝʨʝ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

 

Abstract. Research relevance in this article is shown in tabular form the calculation of 

correlation between fixed assets and the volume of commercial products. Using the properties of 

average values, Pearsonôs formula was changed, which made it possible to simplify the calculation 

methodology. The aim of the research is to study and analyze the correlation coefficient of 

the mathematical and statistical indicator, the relationship between factorial and effective indicators 

that are found in the socio-economic life of society. Research purpose is to study and analyze 

the correlation coefficient of the mathematical and statistical indicator, the relationship between 
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factorial and effective indicators that are found in the socio-economic life of society. Research 

methods: the article uses the correlation dependence and the statistical relationship of two or more 

random variables, while changes in the values of one or more of these quantities are accompanied 

by a systematic change in the values of another or other quantities. Research results can be used in 

the practice of teaching the course of statistical analysis in medical, biological, biophysical and 

economic specialties in universities. Conclusions: correlation coefficients are relatively easy to 

calculate, their application does not require special mathematical training. Combined with 

the simplicity of interpretation, the simplicity of the coefficient application has led to its widespread 

use in the field of statistical data analysis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ, ʦʙʲʝʤ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʌʝʭʥʝʨʘ, t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ, ʰʢʘʣʘ ʏʝʜʜʦʢʘ, 

ʟʥʘʯʠʤʦʩʪʴ ʠ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ. 

 

Keywords: basic funds, commercial output, Pearsonôs coefficient of correlation, Fechnerôs 

coefficient of correlation, Students t-criteria, Chaddocks scale, significance and materiality. 

 

ʂʦʨʨʝʣʷʮʠʷ (ʦʪ ʣʘʪ. correlatio çʩʦʦʪʥʦʰʝʥʠʝ, ʚʟʘʠʤʦʩʚʷʟʴè), ʠʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (ʣʠʙʦ ʚʝʣʠʯʠʥ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩ ʥʝʢʦʪʦʨʦʡ ʜʦʧʫʩʪʠʤʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʩʯʠʪʘʪʴ ʪʘʢʦʚʳʤʠ). ʇʨʠ ʵʪʦʤ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟ ʵʪʠʭ ʚʝʣʠʯʠʥ ʩʦʧʫʪʩʪʚʫʶʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʜʨʫʛʦʡ ʠʣʠ ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ. ɺʧʝʨʚʳʝ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʪʝʨʤʠʥ 

ʢʦʨʨʝʣʷʮʠʷ ʚʚʝʣ ʬʨʘʥʮʫʟʩʢʠʡ ʧʘʣʝʦʥʪʦʣʦʛ ɾʦʨʞ ʂʶʚʴʝ ʚ XVIII ʚʝʢʝ. ʆʥ ʨʘʟʨʘʙʦʪʘʣ çʟʘʢʦʥ 

ʢʦʨʨʝʣʷʮʠʠè ʯʘʩʪʝʡ ʠ ʦʨʛʘʥʦʚ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʦʙʣʠʢ ʠʩʢʦʧʘʝʤʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʠʤʝʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʣʠʰʴ ʯʘʩʪʴ ʝʛʦ ʦʩʪʘʥʢʦʚ. ɺ ʩʪʘʪʠʩʪʠʢʝ 

ʩʣʦʚʦ çʢʦʨʨʝʣʷʮʠʷè ʧʝʨʚʳʤ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʛʣʠʡʩʢʠʡ ʙʠʦʣʦʛ ʠ ʩʪʘʪʠʩʪʠʢ ʌʨʵʥʩʠʩ 

ɻʘʣʴʪʦʥ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ (https://statpsy.ru/correlation/history/). 

ʂʦʨʨʝʣʷʮʠʷ ð ɻ ʪʦ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʩʚʷʟʴ ʤʝʞʜʫ 

ʬʘʢʪʦʨʥʳʤʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ [1, 2]. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʝʩʴʤʘ ʧʦʧʫʣʷʨʝʥ ʚ ʵʢʦʥʦʤʠʢʝ, 

ʘʩʪʨʦʬʠʟʠʢʝ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢʘʭ (ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʧʩʠʭʦʣʦʛʠʠ ʠ ʩʦʮʠʦʣʦʛʠʠ), ʭʦʪʷ ʩʬʝʨʘ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʦʙʰʠʨʥʘ: ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʤʝʪʘʣʣʦʚʝʜʝʥʠʝ, ʘʛʨʦʭʠʤʠʷ, ʛʠʜʨʦʙʠʦʣʦʛʠʷ, ʙʠʦʤʝʪʨʠʷ ʠ ʧʨʦʯʠʝ [3]. ɺ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʠʥʷʪʳ ʨʘʟʥʳʝ ʛʨʘʥʠʮʳ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʦʮʝʥʢʠ ʪʝʩʥʦʪʳ ʠ 

ʟʥʘʯʠʤʦʩʪʠ ʩʚʷʟʠ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʤʝʪʦʜʘ ʦʙʫʩʣʦʚʣʝʥʘ ʜʚʫʤʷ ʤʦʤʝʥʪʘʤʠ: ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳ ʚ ʧʦʜʩʯʝʪʝ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʩʪʦʪʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʨʦʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʚʝʣʘ ʢ ʝʛʦ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʩʬʝʨʝ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ (www.kbb.kg). 

ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ ʜʦʢʘʟʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ 

ʠ ʦʧʨʝʜʝʣʝʥʳ çʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠè ʠ ʬʘʢʪʦʨʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ 

(ʊʘʙʣʠʮʘ 1). ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʫʜʳ 

ʩʣʝʜʫʶʱʠʭ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ ʤʠʨʘ: 

ʌʝʭʥʝʨ ɻʫʩʪʘʚ ʊʝʦʜʦʨ (1801-1887), ʥʝʤʝʮʢʠʡ ʬʠʟʠʢ, ʬʠʣʦʩʦʬ ʠ ʧʩʠʭʦʣʦʛ, ʦʩʥʦʚʘʪʝʣʴ 

ʧʩʠʭʦʬʠʟʠʢʠ. ɺ 1832-1843 ʛʛ.- ʧʨʦʬʝʩʩʦʨ ʬʠʟʠʢʠ ʚ ʃʝʡʧʮʠʛʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʇʦʩʣʝ ʨʷʜʘ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚ, ʚʳʟʳʚʘʝʤʳʭ ʥʘʙʣʶʜʝʥʠʝʤ ʉʦʣʥʮʘ, ʯʘʩʪʠʯʥʦ 

ʧʦʪʝʨʷʣ ʟʨʝʥʠʝ, ʯʪʦ ʚʳʥʫʜʠʣʦ ʝʛʦ ʦʩʪʘʚʠʪʴ ʬʠʟʠʢʫ ʠ ʟʘʥʷʪʴʩʷ ʬʠʣʦʩʦʬʠʝʡ. ʆʧʫʙʣʠʢʦʚʘʣ ʧʦʜ 

ʧʩʝʚʜʦʥʠʤʦʤ ʜʦʢʪʦʨ ʄʠʟʝʩ ʥʝʩʢʦʣʴʢʦ ʩʘʪʠʨʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

(http://www.hrono.ru/biograf/bio_f/fehner.php). 

ʂʘʨʣ ʇʠʨʩʦʥ (1857-1936) ʘʥʛʣʠʡʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ʠ ʙʠʦʣʦʛ, ʬʠʣʦʩʦʬ-ʧʦʟʠʪʠʚʠʩʪ. 

ʉʦʟʜʘʪʝʣʴ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠ ʠʟʤʝʨʝʥʠʷ ʚ ʙʠʦʣʦʛʠʠ ʠ ʧʩʠʭʦʣʦʛʠʠ. ʉʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʪʮʦʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʇʨʦʬʝʩʩʦʨ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ (1884-1911 ʛʛ.), ʘ 

ʟʘʪʝʤ ʝʚʛʝʥʠʢʠ (1911-1933 ʛʛ.) ʃʦʥʜʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɿʘʩʣʫʞʝʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʛʝʦʤʝʪʨʠʠ ɻʨʵʰʝʤ-ʂʦʣʣʝʜʞʘ (1891-1894 ʛʛ.). ʏʣʝʥ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (1896 

ʛ.). ʇʦʯʝʪʥʳʡ ʜʦʢʪʦʨ ʨʷʜʘ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ɸʥʛʣʠʠ. ʅʘʛʨʘʞʜʝʥ ʂʦʨʦʣʝʚʩʢʠʤ ʦʙʱʝʩʪʚʦʤ 

ʤʝʜʘʣʴʶ ɼʘʨʚʠʥʘ (1898 ʛ.); ʤʝʜʘʣʴʶ ʍʘʢʩʣʠ ɸʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (1903 ʛ.). 

ʆʩʥʦʚʘʪʝʣʴ ʠ ʠʟʜʘʪʝʣʴ ʞʫʨʥʘʣʘ Biometrika. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʫʯʠʣ ʚ 

ʂʝʤʙʨʠʜʞʩʢʦʤ ʫʥʠʚʝʩʠʪʝ (ʙʘʢʘʣʘʚʨ, 1879 ʛ.; ʙʘʢʘʣʘʚʨ ʧʨʘʚʘ, 1881 ʛ.; ʤʘʛʠʩʪʨ, 1882 ʛ.) 

(http://www.dates.gnpbu.ru/2-7/Pearson/pearson.html).  

 

ʊʘʙʣʠʮʘ 1 

ʌɸʂʊʆʈʅʓɽ ʀ ʈɽɿʋʃʔʊɸʊʀɺʅʓɽ ʇʈʀɿʅɸʂʀ 
 

ʌʘʢʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ xi ʈʝʟʫʣʴʪʘʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ yi 

ɺʝʣʠʯʠʥʘ ʜʝʥʝʞʥʦʡ ʤʘʩʩʳ ʅʘʮʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ 

ʃʠʯʥʳʡ ʨʘʩʧʦʣʘʛʘʝʤʳʡ ʜʦʭʦʜ ʈʘʩʭʦʜʳ ʥʘ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ. 

ʈʘʩʭʦʜʳ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʋʨʦʚʝʥʴ ʧʨʦʜʘʞ 

ʈʘʟʤʝʨ ʣʠʯʥʦʛʦ ʜʦʭʦʜʘ ʈʘʩʭʦʜʳ ʥʘ ʧʠʪʘʥʠʝ 

ʆʙʦʨʦʪʥʳʝ ʩʨʝʜʩʪʚʘ ɺʘʣʦʚʘʷ ʧʨʠʙʳʣʴ 

ʉʪʦʨʦʥʳ ʢʚʘʜʨʘʪʘ ʇʣʦʱʘʜʴ ʢʚʘʜʨʘʪʘ 

ɺʥʝʩʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʜʦʙʨʝʥʠʡ ʋʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʋʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ 

ʈʦʩʪ ʛʦʜʦʚʳʭ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʉʫʤʤʘ ʩʙʝʨʝʞʝʥʠʡ 

ʆʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʦʥʜʳ ɺʘʣʦʚʦʡ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ  

ʋʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʝʨʥʦʚʳʭ 

ʏʘʩʦʚʘʷ ʦʧʣʘʪʘ ʪʨʫʜʘ ʋʨʦʚʝʥʴ ʪʝʢʫʯʝʩʪʠ 

ɿʘʪʨʘʪʳ ʥʘ 1 ʩʦʤ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ  ɺʘʣʦʚʘʷ ʧʨʠʙʳʣʴ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʉʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ 

ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʋʨʦʚʝʥʴ ʜʦʭʦʜʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʆʙʲʝʤ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ  ɹʘʣʘʥʩʦʚʘʷ ʧʨʠʙʳʣʴ 

ʉʪʘʞ ʨʘʙʦʪʳ  ɼʥʝʚʥʘʷ ʚʳʨʘʙʦʪʢʘ 

ʋʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʂʦʣʠʯʝʩʪʚʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ɿʘʪʨʘʪʳ ʥʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʆʧʣʘʪʘ ʪʨʫʜʘ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

ɺʦʟʨʘʩʪ ʞʝʥʱʠʥ ʍʨʦʥʠʯʝʩʢʠʭ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ 

1000 ʦʩʤʦʪʨʝʥʥʳʭ 

ʈʦʩʪ 14- ʣʝʪʥʠʭ ʜʝʚʦʯʝʢ ɺʝʩ ʜʝʚʫʰʝʢ 

ʉʫʤʤʘ ʘʢʪʠʚʦʚ ʙʘʥʢʘ ɹʘʣʘʥʩʦʚʘʷ ʧʨʠʙʳʣʴ ʙʘʥʢʘ 

ɿʘʪʨʘʪʳ ʥʘ ʨʝʢʣʘʤʫ ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ  

ʂʘʯʝʩʪʚʦ ʪʦʚʘʨʘ ʚ ʙʘʣʣʘʭ ʈʦʟʥʠʯʥʘʷ ʮʝʥʘ 

ɺʦʟʨʘʩʪ ʨʘʙʦʪʥʠʢʦʚ  ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

ʋʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʀʟʤʝʥʝʥʠʷ ʪʝʤʧʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ɼʦʭʦʜ ʩʝʤʴʠ  ʉʪʦʠʤʦʩʪʠ ʠʤʫʱʝʩʪʚʘ 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʠ 

ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʦʚ. ɸʚʪʦʨʘʤʠ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʌʝʭʥʝʨʘ, 

ʇʠʨʩʦʥʘ ʠ ʏʝʜʜʦʢʘ. ʏʘʨʣʴʟ ɻʠʣʙʝʨʪ ʏʘʜʜʦʢ (1861-1936) ɸʤʝʨʠʢʘʥʩʢʠʡ ʥʝʚʨʦʣʦʛ, ʠʟʚʝʩʪʥʳʡ 

ʟʘ ʦʧʠʩʘʥʠʝ ʨʝʬʣʝʢʩʘ ʏʘʜʜʦʢʘ. ʏʘʨʣʴʟ ɻʠʣʙʝʨʪ ʏʘʜʜʦʢ ʨʦʜʠʣʩʷ ʚ 1861 ʛ. ʚ ɼʞʦʥʩʚʠʣʣʝ, ʰʪʘʪ 

ʄʠʯʠʛʘʥ. ʆʥ ʧʦʣʫʯʠʣ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 1885 ʛʦʜʫ ʠ ʨʘʙʦʪʘʣ ʚ North Michigan 

Asylum ʚ ʊʨʘʚʝʨʩ-ʉʠʪʠ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʨʦʰʝʣ ʦʙʫʯʝʥʠʝ ʚ ɽʚʨʦʧʝ ʚ 1888 ʛ. ʆʥ ʩʪʘʣ 

ʧʨʦʬʝʩʩʦʨʦʤ ʥʝʚʨʦʣʦʛʠʠ ʠ ʧʩʠʭʠʘʪʨʠʠ ʂʦʣʣʝʜʞʘ ʄʘʨʠʦʥ-ʉʠʤʩʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʉʘʥʢʪ-ʃʫʠ. 

ʆʥ ʚʝʨʥʫʣʩʷ ʚ ɽʚʨʦʧʫ ʚ 1897 ʛ, ʨʘʙʦʪʘʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʤʦʱʥʠʢʘ 

ɾʦʟʝʬʘ ɹʘʙʠʥʩʢʦʛʦ. ʇʦ ʚʦʟʚʨʘʱʝʥʠʶ ʚ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʚ 1899 ʛ ʦʥ ʧʨʝʜʩʪʘʚʠʣ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʚʨʘʯʘʤ ʩʠʤʧʪʦʤ ɹʘʙʠʥʩʢʦʛʦ, ʧʦʟʞʝ ʦʧʫʙʣʠʢʦʚʘʚ ʧʝʨʝʚʦʜ ʨʘʙʦʪʳ ɹʘʙʠʥʩʢʦʛʦ 

(https://peoplelife.ru/317855). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ 10 ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʨʘʟʤʝʨʫ ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʦʚ ʠ ʦʙʲʝʤʦʚ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʧʦʤʦʱʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʌʝʭʥʝʨʘ ʠ 

ʇʠʨʩʦʥʘ ʦʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ:  

 

ʊʘʙʣʠʮʘ 2  

ʈɸʉʏɽʊ ʂʆʕʌʌʀʎʀɽʅʊɸ ʂʆʈʈɽʃʗʎʀʀ ʌɽʍʅɽʈɸ 
 

 ●░ ◐░ x y çcè çʥcè 

1 15 47 - - ʩ 

2 20 68 - - ʩ 

3 32 64 - - ʩ 

4 49 110 - - ʩ 

5 55 136 - - ʩ 

6 71 171 + + ʩ 

7 78 123 + - ʥʩ 

8 104 212 + + ʩ 

9 118 311 + + ʩ 

10 130 416 + + ʩ 

Ɇ 672 1658    

 

ʐʘʛ 1. ʆʧʨʝʜʝʣʷʝʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʦʨʥʦʛʦ ʧʨʠʟʥʘʢʘ: 

 

ὼӶ
В

=67, 2 

 

ʐʘʛ 2. ʆʧʨʝʜʝʣʷʝʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ: 

 

Ù=
В
= =165, 8 

 

˥́ ̄σȢ ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʌʝʭʥʝʨʘ: 

 

ʂʬ= = =0,8. 

 

ʊʘʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʠʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 
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ʊʘʙʣʠʮʘ 3 

ʈɸʉʏɽʊ ʂʆʕʌʌʀʎʀɽʅʊɸ ʂʆʈʈɽʃʗʎʀʀ ʇʀʈʉʆʅɸ 
 

 x x-ὼӶ ὼ ὼӶ y y-ώ ώ ώ  (x-ὼӶ)* (y-ώ) 

1 15 -52, 2 2724, 8 47 -118, 8 14113, 4 6201, 4 

2 20 -47, 2 2227, 8 68 -97, 8 9594, 8 4616, 4 

3 32 -35, 2 1239 64 -101, 8 10363, 2 3583, 4 

4 49 -18, 2 331, 2 110 -55, 8 3113, 6 1015, 6 

5 55 -12, 2 148, 8 136 -29, 8 888 363, 6 

6 71 3, 8 14, 4 171 5, 2 27 19, 8 

7 78 10, 8 116, 6 123 -42, 8 1831, 8 -462, 2 

8 104 36, 8 1354 212 46, 2 2134, 4 1700, 2 

9 118 50, 8 2580 311 145, 2 21083 7376, 2 

10 130 62, 8 3943, 8 416 250, 2 62600 15712, 6 

Ɇ 672 - 14680, 4 1658 - 125421, 2 40126, 8 

ʩʨ 67, 2 - 1468, 04 165, 8 - 12542, 12 4012,68 

 

ʐʘʛ 1. ʆʧʨʝʜʝʣʷʝʤ ʜʠʩʧʝʨʩʠʶ ʬʘʢʪʦʨʥʦʛʦ ʧʨʠʟʥʘʢʘ: 

 

‏
Ӷ
=

ȟ
=1468,04 

 

ʐʘʛ 2. ʆʧʨʝʜʝʣʷʝʤ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʬʘʢʪʦʨʥʦʛʦ ʧʨʠʟʥʘʢʘ: 

 

=‏
Ӷ

Ѝ‏ Ѝρτφψȟπτ=38,3 

 

ʐʘʛ 3. ʆʧʨʝʜʝʣʷʝʤ ʜʠʩʧʝʨʩʠʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ: 

 

‏ =
ȟ
=12572,12 

 

ʐʘʛ 4. ʆʧʨʝʜʝʣʷʝʤ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ: 

 

‏
̔

Ѝ‏= ρςυχςȟρς=112,1 

 

ʐʘʛ 5. ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ: 

 

ὶ=
Ӷz

Ӷᶻ
 =

ȟ

Ѝ ȟz ȟ
=0,93 

 

ʀʣʠ 

 

r=

ᶻ

ᶻ
=

ȟ

ȟz ȟ
=

ȟ

ȟ
=0, 93 
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ʇʦʣʫʯʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʨʘʚʥʠʚʘʝʤ ʩʦ ʰʢʘʣʦʡ ʏʝʜʜʦʢʘ, ʠ ʫʙʝʞʜʘʝʤʩʷ, 

ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʝʩʴʤʘ ʚʳʩʦʢʘʷ 

ʊʘʙʣʠʮʘ 4 

ʐʂɸʃɸ ʏɽɼɼʆʂɸ 
 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 

0,1-0,3 0,3-0,5 0,5-0,7 0,7-0,9 0,9-0,99 

ʉʚʷʟʴ ʩʣʘʙʘʷ ʫʤʝʨʝʥʥʘʷ ʟʘʤʝʪʥʘʷ ʚʳʩʦʢʘʷ ʚʝʩʴʤʘ ʚʳʩʦʢʘʷ 

 

ʂʚʘʜʨʘʪ ʣʠʥʝʡʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ὶ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʝʡʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʜʝʪʝʨʤʠʥʘʮʠʠ. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʝʛʦ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʩʝʛʜʘ 

ʟʘʢʣʶʯʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 1, ʪ.ʝ. 0Ò ὶÒ1. 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 

R=ὶ*100=πȟωσ*100=86, 5% 

 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 86,5% ʧʨʦʜʫʢʮʠʠ ʧʦʣʫʯʝʥʳ ʟʘ ʩʯʝʪ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʬʘʢʪʦʨʘ. 

ʐʘʛ 6. ʆʧʨʝʜʝʣʷʝʤ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʥʘ ʦʩʥʦʚʝ 

t - ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. ɼʣʷ ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ: 

 

ὸ̘̑́̒Ȣ=
Ѝ

Ѝ
= 
ȟ Ѝ

Ѝ ȟ
=
ȟ

ȟ
=7,0 

 

ʐʘʛ 7. ʆʧʨʝʜʝʣʷʝʤ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʥʳʭ: 

 

df = n-2=10-2=8 

 

ɽʩʣʠ ὸ̘̑́̒Ȣ ὸ̓́̂̌Ȣ, ʪʦ ʣʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʯʠʪʘʝʪʩʷ ʟʥʘʯʠʤʳʤ, ʩʚʷʟʴ ʤʝʞʜʫ x ʠ y ï 

ʩʫʱʝʩʪʚʝʥʥʦʡ. 

 

ʇʦ ʪʘʙʣʠʮʝ ʉʪʴʶʜʝʥʪʘ ʦʧʨʝʜʝʣʷʝʤ ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʥʦ ʨʘʚʥʦ 2,306. 

 

7,0> 2,306. 

ʊʘʙʣʠʮʘ 4 

ʂʈʀʊʀʏɽʉʂʀɽ ɿʅɸʏɽʅʀʗ T-ʂʈʀʊɽʈʀʗ ʉʊʔʖɼɽʅʊɸ 
 

 p 

df 0,05 0,01 0,001 

1 12,70 63,65 636,61 

2 4,303 9,925 31,602 

3 3,182 5,841 12,923 

4 2,776 4,604 8,610 

5 2,571 4,032 6,869 

6 2,447 3,707 5,959 

7 2,365 3,499 5,408 

8 2,306 3,355 5,041 

9 2,262 3,250 4,781 

10 2,228 3,169 4,587 
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ʀʪʘʢ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʌʝʭʥʝʨʘ ʠ 

ʇʠʨʩʦʥʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʥʘ ʦʩʥʦʚʝ t - 

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʠʭ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢʘʭ.  
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RESEARCH OF EFFECTIVE OPTION OF ENERGY RESOURCES MANAGEMENT 

OF INDUSTRIAL ENTERPRISES 

 

ÉAldasheva N., ORCID: 0000-0002-6549-0421, Ph.D., Osh Technological University named 

by M.M. Adyshev, Dzhamanbaev Institute of Natural Resources NAS KR, Osh, Kyrgyzstan 

 ÉKabataev D., Osh Technological University named by M.M. Adyshev, Osh, Kyrgyzstan 

ÉArzaliev B., Osh Technological University named by M.M. Adyshev, Osh, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʤʦʜʝʣʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʦʡ ʥʘ ʫʨʦʚʥʝ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

Abstract. Currently, there are no effective conceptual approaches to the formation of a system 

of models for implementing a strategy for the efficient use of energy resources at an industrial 

enterprise. In this regard, the need for such an approach is relevant for the implementation of 

the strategy for the efficient use of energy resources at enterprises of the Kyrgyzstan, since this 

approach allows obtaining high efficiency of energy policy management at the level of an industrial 

enterprise. 
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ʊʝʢʫʱʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʤʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʚ ʦʩʥʦʚʥʦʤ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ 

ʫʛʣʷ), ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ 

ʫʩʪʦʡʯʠʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʘʤʠ. 
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ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ (ʂʳʨʛʳʟʩʪʘʥ) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʛʨʘʥʠʯʠʪ ʩ 

ʂʘʟʘʭʩʪʘʥʦʤ ʥʘ ʩʝʚʝʨʝ, ʋʟʙʝʢʠʩʪʘʥʦʤ ʥʘ ʟʘʧʘʜʝ, ʊʘʜʞʠʢʠʩʪʘʥʦʤ ʥʘ ʶʛʝ ʠ ʂʠʪʘʝʤ ʥʘ ʚʦʩʪʦʢʝ. 

ɺ ʩʪʨʘʥʝ ʦʢʦʣʦ 200 000 ʢʤ2 ʚ ʦʙʣʘʩʪʠ, ʩ ʥʘʩʝʣʝʥʠʝʤ 6,3 ʤʣʥ ʯʝʣ. ʆʙʠʣʴʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʜʝʣʘʶʪ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʫ ʩʘʤʳʤ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ; ʫ ʥʝʛʦ ʪʘʢʞʝ ʝʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʫʛʣʷ, ʥʦ ʨʝʩʫʨʩʳ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʩʦʩʪʘʚʣʷʝʪ 4% ɺɺʇ ʠ 16% ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʩʦʩʪʘʚʣʷʝʪ ʜʚʝ ʪʨʝʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ. ʂʳʨʛʳʟʩʪʘʥ ʜʦʙʳʚʘʝʪ ʫʛʦʣʴ ʠ 

ʥʝʤʥʦʛʦ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʤʧʦʨʪʠʨʫʝʪʩʷ. ʌʘʢʪʠʯʝʩʢʠ, ʦʥ 

ʧʦʣʘʛʘʝʪʩʷ ʥʘ ʠʤʧʦʨʪ ʥʝʬʪʠ ʠ ʛʘʟʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʙʦʣʝʝ ʯʝʤ ʧʦʣʦʚʠʥʳ ʩʚʦʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʵʥʝʨʛʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʠʝ ʤʝʩʷʮʳ, ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʛʠʜʨʦʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʠʟʢʦʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʘʞʥʘ ʨʝʛʠʦʥʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʩʦʩʝʜʥʠʤʠ 

ʩʪʨʘʥʘʤʠ. [3, ʩ. 22]. 

ʂʳʨʛʳʟʩʪʘʥ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʩʦʝʜʠʥʷʶʱʝʡ 

ʋʟʙʝʢʠʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʘʟʘʭʩʪʘʥ. ʅʦʚʳʝ ʧʣʘʥʳ ʠʥʪʝʛʨʘʮʠʠ ʚʢʣʶʯʘʶʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ-ʖʞʥʘʷ ɸʟʠʷ (CASA-1000), ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʠʪ 

ʩʪʨʘʥʳ-ʵʢʩʧʦʨʪʝʨʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʂʳʨʛʳʟʩʪʘʥ ʠ ʊʘʜʞʠʢʠʩʪʘʥ ʩ ɸʬʛʘʥʠʩʪʘʥʦʤ ʠ 

ʇʘʢʠʩʪʘʥʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ. ʇʨʦʝʢʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʨʦʜʚʠʥʫʪʦʡ ʩʪʘʜʠʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʩʣʝ 2023 ʛ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʂʳʨʛʳʟʩʪʘʥʘ ʩʪʨʘʜʘʝʪ ʦʪ ʥʝʜʦʩʪʘʪʢʘ ʠʥʚʝʩʪʠʮʠʡ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʪʘʨʝʚʰʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ. ʀʟʥʦʩ ʩʠʩʪʝʤʳ 

ʦʮʝʥʠʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 50%: ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʟʥʦʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʘʢʪʠʚʦʚ ʠ ʩʣʘʙʦʝ 

ʨʘʟʚʠʪʠʝ ʩʝʢʪʦʨʘ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʫʙʩʠʜʠʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʠʩʪʦʱʘʶʪ ʨʝʩʫʨʩʳ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʠʥʚʝʩʪʠʮʠʡ. ʅʝ 

ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʚʦʝʡ ʛʘʟʦʚʦʡ ʩʝʪʠ, 

ʂʳʨʛʳʟʩʪʘʥ ʧʨʦʜʘʣ ʝʝ çɻʘʟʧʨʦʤʫè ʟʘ 1 ʜʦʣʣʘʨ ʉʐɸ ʚ 2013 ʛ. çɻʘʟʧʨʦʤè ʥʘʤʝʨʝʥ 

ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʩʠʩʪʝʤʫ 600 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ ʪʝʯʝʥʠʝ 25-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ. [6, ʩ. 

51]. 

ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʦʪʨʝʙʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʥʦ ʝʝ ʨʝʰʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʨʠ ʚʳʩʦʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʜʝʣʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʦʮʝʥʦʯʥʫʶ ʤʦʜʝʣʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: [8, ʩ. 30]. 

1. ʇʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

2. ʇʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʧʨʠʨʦʩʪʘ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʥʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ; 

3. ʇʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʩʧʨʦʩʘ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

5. ʇʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ; 

6. ʇʦʢʘʟʘʪʝʣʴ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʩʚʦʝʥʠʷ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

7. ʇʦʢʘʟʘʪʝʣʴ ʧʦʪʝʨʴ ʦʪ ʙʨʘʢʘ ʢ ʦʙʲʝʤʫ ʚʳʧʫʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʉʦʧʦʩʪʘʚʣʷʷ ʬʘʢʪʠʯʝʩʢʦʝ ʠ ʵʪʘʣʦʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʣʫʯʘʷ, ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʦʮʝʥʢʘ), ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʩʪʦʨʦʥ ʠ ʪʘʢʠʤ 
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ʦʙʨʘʟʦʤ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʨʝʟʝʨʚʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʟʘʜʘʥʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʩʪʨʘʪʝʛʠʠ. ʇʨʠʯʝʤ ʨʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʨʝʟʝʨʚʦʚ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʧʝʨʘʪʠʚʥʦ 

ʠ ʩʠʥʭʨʦʥʥʦ ʩ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪ ʦʪ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚʩʝʡ ʩʠʩʪʝʤʳ ʤʦʜʝʣʝʡ ʙʫʜʝʪ ʨʘʩʧʳʣʷʪʴʩʷ ʠ ʵʪʦ ʥʝʧʨʝʤʝʥʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʩʪʨʘʪʝʛʠʠ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʜʝʣʴ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʪʦʞʜʝʩʪʚ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʳ ʥʘ ʢʘʞʜʳʡ ʛʦʜ 

ʧʨʦʛʥʦʟʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʥʜʝʥʮʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʪ. ʝ. ʦʙʣʘʜʘʝʪ 

ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʫʨʘʚʥʝʥʠʷ: 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ, ʩʠʣʦʚʦʛʦ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʣʝʟʥʦʡ ʵʥʝʨʛʠʠ, ʙʘʣʘʥʩʦʚʦʝ ʫʨʘʚʥʝʥʠʝ ʧʦʣʝʟʥʦʡ 

ʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʝʥʠʷ ʤʘʟʫʪʘ, ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʷ, ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʢʩʘ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ɺ ʤʦʜʝʣʴ ʚʚʦʜʷʪʩʷ ʵʥʜʦʛʝʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʢʘʢ:  

-ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ; ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ; 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ; ʩʠʣʦʚʦʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ; ʩʠʣʦʚʘʷ 

ʵʣʝʢʪʨʦʚʦʦʨʫʞʝʥʥʦʩʪʴ; 

-ʢʦʵʬʬʠʮʠʝʥʪ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʧʦʣʝʟʥʦʡ ʵʥʝʨʛʠʠ; 

-ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʟʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʧʦʣʝʟʥʦʡ ʵʥʝʨʛʠʠ; 

-ʧʦʣʝʟʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʮʝʩʩʘʭ; ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ; ʧʦʪʨʝʙʣʝʥʠʝ ʤʘʟʫʪʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ; ʧʦʪʨʝʙʣʝʥʠʝ ʫʛʣʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ; ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʢʩʘ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʕʢʟʦʛʝʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʣʝʜʫʶʱʠʝ: ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ; ʠ ʜʣʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʵʪʦ ʦʙʲʝʤ ʚʳʧʣʘʚʢʠ ʵʣʝʢʪʨʦʩʪʘʣʠ, ʦʙʲʝʤ 

ʚʳʧʫʩʢʘ ʧʨʦʢʘʪʘ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʦʙʲʝʤ ʚʳʧʣʘʚʢʠ ʯʫʛʫʥʘ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʪʦʧʣʠʚʥʳʡ ʵʢʚʠʚʘʣʝʥʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; ʩʨʝʜʥʠʡ ʢ.ʧ.ʜ. ʵʥʝʨʛʦʧʦʪʨʝʙʣʷʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʫʞʜʳ; ʩʨʝʜʥʠʡ ʢ.ʧ.ʜ. 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʷʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʨʛʘʥʠʯʝʩʢʦʝ ʪʦʧʣʠʚʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʫʞʜʳ; ʩʨʝʜʥʠʡ ʢ.ʧ.ʜ. ʵʥʝʨʛʦʧʦʪʨʝʙʣʷʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʢʦʢʩ; ʩʨʝʜʥʷʷ ʥʠʟʰʘʷ 

ʨʘʙʦʯʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʪʦʧʦʯʥʦʛʦ ʤʘʟʫʪʘ ʠ ʫʛʣʷ. [5, ʩ. 48]. 

ʉʝʛʦʜʥʷ ʪʘʢʠʝ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʶʪ, ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ. ʇʨʦʛʥʦʟʠʨʫʷ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʜʝʣʝʡ, ʤʳ ʪʝʤ ʩʘʤʳʤ 

ʦʧʨʝʜʝʣʷʝʤ ʟʦʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʅʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʤʦʜʝʣʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʙʫʜʫʪ 

ʚʣʠʷʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʚʥʝʜʨʷʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʥʘʯʘʣʴʥʦ 

ʠʟʤʝʥʠʪʴ ʩʪʘʨʪʦʚʳʝ ʫʩʣʦʚʠʷ ʦʮʝʥʢʠ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʤʦʜʝʣʝʡ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ 

ʟʥʘʪʴ, ʢʘʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʧʦ ʛʦʜʘʤ) ʙʫʜʫʪ 

ʠʟʤʝʥʷʪʴʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʪʨʝʙʦʚʘʪʴ ʧʝʨʝʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ 
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ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʛʦʨʠʟʦʥʪʝ ʧʣʘʥʠʨʦʚʘʥʠʷ [1, ʩ. 30]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʦʮʝʥʢʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʤʳ ʤʦʞʝʤ ʜʦʧʦʣʥʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ 

ʚʘʞʥʳʤ ʧʦʥʷʪʠʝʤ ʢʘʢ çʧʠʨʘʤʠʜʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʠ ʩʪʨʘʪʝʛʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠè, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʪʨʘʞʝʥʠʝʤ ʫʨʦʚʥʝʚʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʤʝʪʦʜʘ ʧʦʢʘʟʘʪʝʣʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʘʛʝʥʪʩʪʚʘ (ʄʕɸ) ʧʦ ʦʪʨʘʩʣʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʦʧʠʨʘʷʩʴ ʥʘ ʵʪʦʪ ʤʝʪʦʜ ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʧʠʨʘʤʠʜʳ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ ʚʝʨʰʠʥʘ ʧʠʨʘʤʠʜʳ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʦʮʝʥʢʦʡ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ. ɺʪʦʨʦʡ ʨʷʜ ʧʠʨʘʤʠʜʳ ʩʚʝʨʭʫ ʙʫʜʝʪ ʜʘʚʘʪʴ ʦʮʝʥʢʫ 

ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʊʨʝʪʠʡ ʨʷʜ 

ʧʠʨʘʤʠʜʳ ʙʫʜʝʪ ʜʘʚʘʪʴ ʦʮʝʥʢʫ ʨʝʘʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʦʛʨʘʤʤʳ ʠ ʩʠʩʪʝʤʳ 

ʤʦʜʝʣʝʡ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʘ ʦʩʥʦʚʘʥʠʝ 

ʧʠʨʘʤʠʜʳ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʤʦʜʝʣʝʡ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ. 

ʊʘʢʦʡ ʫʨʦʚʥʝʚʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʨʝʘʣʠʟʘʮʠʝʡ ʩʪʨʘʪʝʛʠʠ ʠ ʜʘʚʘʪʴ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ [7, ʩ. 92]. 

ʇʨʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠʩʭʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʝ ʟʥʘʯʝʥʠʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 

ʩʢʘʞʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ. ʎʝʣʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʨʝʘʣʠʟʫʝʪʩʷ ʬʦʨʤʘʣʴʥʦ ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʛʥʦʟʥʳʝ ʩʮʝʥʘʨʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʠ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʦʛʥʦʟʥʳʝ ʩʮʝʥʘʨʠʠ ʜʘʶʪ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʘʪʝʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠʤʝʥʷʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʧʠʨʘʤʠʜʳ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʪʨʘʪʝʛʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ, ʢʦʪʦʨʘʷ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʝ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʘʪʝʛʠʠ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʯʝʪʳʨʝʤ 

ʫʨʦʚʥʷʤ. 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʨʦʝʢʪʦʚ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʝʝ ʙʶʜʞʝʪʦʤ; ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʥʦʤ; ʨʘʟʤʝʨ 

ʧʦʣʫʯʝʥʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʧʨʦʝʢʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʞʠʜʘʚʰʠʤʩʷ ʵʬʬʝʢʪʦʤ; ʦʙʲʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ (ʚʥʝʰʥʠʭ, ʢʦʩʚʝʥʥʳʭ) ʵʬʬʝʢʪʦʚ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ [2, ʩ. 

53]. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʮʝʣʝʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʘʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʫʨʦʚʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ.  

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʠʥʪʝʨʝʩʘʤ ʩʪʝʡʢʭʦʣʜʝʨʦʚ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʩʧʝʰʥʦʩʪʴ ʩʪʨʘʪʝʛʠʠ ʦʪ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ ʦʪ ʩʪʝʧʝʥʠ ʫʯʝʪʘ ʠʥʪʝʨʝʩʦʚ ʩʪʝʡʢʭʦʣʜʝʨʦʚ: ʛʦʩʫʜʘʨʩʪʚʦ, 

ʧʦʩʪʘʚʱʠʢʠ, ʘʢʮʠʦʥʝʨʳ ʠ ʢʨʝʜʠʪʦʨʳ.  
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ʏʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʚʩʝʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʮʝʣʝʡ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚʭʦʜʷʱʠʭ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʟʘʱʠʪʳ ʵʢʦʣʦʛʠʠ [4, ʩ. 55]. 

ɺʳʚʦʜ: ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʠʩʪʝʤʳ 

ʤʦʜʝʣʝʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ. ʉʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʠʩʪʝʤʳ ʧʝʨʠʦʜʠʯʥʦʩʪʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʠ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ɻʣʘʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʤʦʜʝʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʩʝ ʦʥʠ 

ʙʳʣʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʦʙʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʦʜʭʦʜʘ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʘ ʟʘʜʘʥʥʦʤ 

ʛʦʨʠʟʦʥʪʝ ʧʣʘʥʠʨʦʚʘʥʠʷ. 
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METHODOLOGICAL BASIS OF DEVELOPMENT AND INCREASING 

THE COMPETITIVENESS OF TOURIST AND RECREATION ACTIVITIES 

 

ÉMirzaev ɸ., D.Sc., Fergana Polytechnic Institute, Fergana, Uzbekistan, abdubehr@mail.ru  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʚ ʵʢʦʥʦʤʠʢʝ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʤʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʮʝʩʩ 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʨʘʩʰʠʨʝʥʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʤʦʜʝʣʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

Abstract. The article examines the management of tourist and recreational activities, 

developing rapidly in the economy of Uzbekistan in recent years. In the course of the study, 

the main elements of the competitiveness of tourist and recreational enterprises, the mechanism of 

ensuring the competitiveness of tourist and recreational enterprises, an algorithm for the formation 

of the effectiveness of ensuring the competitiveness of tourist and recreational enterprises, 

the process of introducing new additional services by tourist and recreational enterprises, as well as 

an expanded cognitive model of regional tourist and recreational enterprises were considered. 

enterprises. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʠʟʤ, ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ, ʤʝʥʝʜʞʤʝʥʪ, ʫʧʨʘʚʣʝʥʠʝ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

 

Keywords: tourism, tourist and recreational services, management, management of tourist and 

recreational activities, decision making, competitiveness. 
 

ɺ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠ ʫʩʣʫʛ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʪʨʘʩʣʠ ʥʘ ʦʩʥʦʚʝ ʨʳʥʦʯʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʝʝ 

ʦʧʨʝʜʝʣʝʥʠʶ, ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʥʠʤʘʶʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʦʣʴʢʦ 

ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʜʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʪʦʣʢʦʚʘʥʠʷ, ʥʝ ʨʘʟʣʠʯʘʷ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ). 
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ʉʥʠʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʠ ʮʝʥʘ ʧʨʷʤʦ 

ʥʝʩʦʨʘʟʤʝʨʥʳ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʨʝʜʩʪʚʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʮʝʥ 

ʥʘ ʫʩʣʫʛʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʣʫʛ (ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ), ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʫʩʣʫʛ, ʤʝʩʪ 

ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʦʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʮʝʣʷʭ ʧʦʜʜʝʨʞʘʥʠʷ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ ʠ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ ʚ ʧʨʦʜʘʞʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʠʟʫʯʠʪʴ ʨʝʟʝʨʚʳ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʤʝʶʱʝʛʦʩʷ ʧʦʪʝʥʮʠʘʣʘ ʠ ʟʦʥʠʨʦʚʘʥʠʶ ʨʝʛʠʦʥʦʚ ʠ ʦʙʣʘʩʪʝʡ. ʋʟʙʝʢʠʩʪʘʥ 

ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʧʦʪʝʥʮʠʘʣʫ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʪʫʨʠʟʤʘ. ʇʝʨʚʦʡ ʟʘʜʘʯʝʡ 

ʚ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʩʬʝʨʳ ʨʳʥʢʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʢʪʦʨʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʪʫʨʠʟʤʘ, ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʥʷʪʠʝ ʨʝʢʨʝʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʷʟʳʢʘ (recreation - ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ), ʯʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʝʣʦʚʝʢ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʦʥ ʧʦʪʨʘʪʠʣ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʩʣʦʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʤʠʥʘ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ ʝʛʦ ʟʥʘʯʝʥʠʶ. 

ɺ. ɸ. ʂʚʘʨʪʘʣʴʥʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʪʜʳʭ-ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ, ʫʤʩʪʚʝʥʥʳʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʠʣ ʯʝʣʦʚʝʢʘ. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʉʐɸ, ʦʪʜʳʭ-ʵʪʦ ʧʨʦʮʝʩʩ 

ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ ʯʝʣʦʚʝʢʘ [1]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɿ. ʋʩʤʘʥʦʚʦʡ ʧʦʥʷʪʠʝ ʨʝʢʨʝʘʮʠʠ ʪʨʘʢʪʫʝʪʩʷ ʚ ʬʦʨʤʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʠ ʪʨʫʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʜʳʭʘ ʚʥʝ ʜʦʤʘ, ʥʘʧʨʠʤʝʨ, ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʝʟʜʢʘʭ ʥʘ 

ʧʨʠʨʦʜʫ, ʩʘʥʘʪʦʨʠʷʭ [2]. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʜ ʦʪʜʳʭʦʤ ʩʪʦʠʪ ʧʦʥʠʤʘʪʴ ʪʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʦʝ 

ʟʜʦʨʦʚʴʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʧʦʩʝʱʘʝʪ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ. 
  

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʉʝʛʦʜʥʷ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʨʳʥʢʝ ʥʘʙʠʨʘʝʪ 

ʦʙʦʨʦʪʳ ʠ ʧʨʦʜʚʠʛʘʝʪʩʷ ʚ ʚʠʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʨʢʠʭ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʬʦʨʤʠʨʫʶʪ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʆʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ ʠ ʘʥʘʣʠʟ ʪʝʦʨʠʠ 

ʢʦʥʢʫʨʝʥʮʠʠ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʘʞʥʳʝ ʪʘʢʪʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʡ: 

- ʪʘʢʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ; 

- ʪʘʢʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ; 

- ʪʘʢʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ; 

- ʪʘʢʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʠ ʩʙʳʪʦʚʫʶ ʧʦʣʠʪʠʢʫ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʧʫʪʝʡ ʠ ʤʝʪʦʜʦʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʫʪʦʯʥʝʥʠʷ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʟʫʯʝʥʠʷ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ [3]. 

ʂʦʥʢʫʨʝʥʪʥʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ 
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ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʠʤʝʥʠʪʴ ʢ ʩʬʝʨʝ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʦʪʜʳʭʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʦʮʝʥʢʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʤʝʪʦʜʝ ʨʘʩʯʝʪʘ. ʕʪʠ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʝ ʧʦ ʫʨʦʚʥʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʭ ʚʥʝʰʥʝʛʦ 

ʚʠʜʘ [4]. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʥʘ 

ʧʨʘʢʪʠʢʝ ʜʣʷ ʫʯʝʪʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʮʝʥʢʠ 

ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʩʝʢʪʦʨʘ ʥʘ ʨʳʥʢʝ. ʇʦʩʢʦʣʴʢʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ð ɻ ʪʦ ʩʣʦʞʥʦʝ ʠ ʤʥʦʛʦʛʨʘʥʥʦʝ ʧʦʥʷʪʠʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩʳ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷʤ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʜʣʷ ʝʛʦ ʦʮʝʥʢʠ, 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʘʤʦʛʦ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʦ ʝʩʪʴ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ [5, 6]. 

ʅʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʬʝʨʝ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʩʬʝʨʝ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʘʞ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

(ʈʠʩʫʥʦʢ 1). 
 

 
ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

 

ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʔ ʊʋʈʀʉʊʉʂʆ-ʈɽʂʈɽɸʎʀʆʅʅʓʍ ʇʈɽɼʇʈʀʗʊʀʁ 

 
ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 
ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʫʨʠʩʪʩʢʦ-
ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʠ 

ʤʘʨʢʝʪʠʥʛʘ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʫʩʣʫʛ 

ʇʦʢʘʟʘʪʝʣʠ ʢʦʤʧʣʝʢʩʥʳʝ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

 
ʇʘʨʘʤʝʪʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʂʘʯʝʩʪʚʦ ʫʩʣʫʛ ʠ ʫʨʦʚʝʥʴ 

ʮʝʥ 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

 
ʇʨʦʛʨʝʩʩʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 
ʈʝʢʣʘʤʘ ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʪʫʨʦʧʝʨʘʪʦʨʘʤʠ ʠ ʪʫʨʘʛʝʥʪʘʤʠ 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʂʘʜʨʦʚʳʡ 

ʧʦʪʝʥʮʠʘʣ 

ɸʩʩʦʨʪʠʤʝʥʪ ʫʩʣʫʛʠ ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ 

http://www.bulletennauki.com/
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ɼʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʥʘʜʣʝʞʘʱʝʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʠ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʫʤʤʳ ʧʨʠʙʳʣʠ ʧʨʠ ʫʩʣʦʚʠʠ ʩʥʠʞʝʥʠʷ 

ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʵʪʠʭ ʫʩʣʫʛ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʯʝʪʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʘʧʦʚ (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ  

ʕʊɸʇʓ ʌʆʈʄʀʈʆɺɸʅʀʗ ʂʆʄʇʃɽʂʉʅʆʁ ʆʎɽʅʂʀ 

 ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ ʊʋʈʀʉʊʉʂʆ-ʈɽʂʈɽɸʎʀʆʅʅʓʍ ʋʉʃʋɻ 

 

ʕʪʘʧʳ ʌʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ 

1-ʡ ʵʪʘʧ ʆʧʨʝʜʝʣʠʪʴ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. 

2-ʡ ʵʪʘʧ ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. 

3-ʡ ʵʪʘʧ ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʦʢʘʟʳʚʘʝʤʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. 

4-ʡ ʵʪʘʧ ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʥʘ 

ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 

5-ʡ ʵʪʘʧ ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʦʙʱʘʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʩʣʫʛ. 

6-ʡ ʵʪʘʧ ʈʘʩʯʝʪ ʦʙʱʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. 

7-ʡ ʵʪʘʧ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʩʬʝʨʳ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ, ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʵʬʬʝʢʪ, ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ, ʝʩʣʠ 

ʝʛʦ ʧʨʦʚʦʜʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʧʣʝʢʩʥʳʭ ʜʝʡʩʪʚʠʡ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ICO, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʬʝʨʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʦʪʜʳʭʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʣʶʙʦʡ ʤʝʭʘʥʠʟʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 

ʠʣʠ ʫʩʣʦʚʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠʣʠ ʩʦʙʳʪʠʡ [8, 9]. 

ʄʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʥʦʚ ʚʣʠʷʥʠʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ. (ʈʠʩʫʥʦʢ 2). 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʥʦʰʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʨʝʩʫʨʩʳ. 

ʀʟʫʯʝʥʠʝ ʢʘʪʝʛʦʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʫʩʠʣʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʢʦʥʢʫʨʝʥʪʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʧʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ 

ʜʚʫʭ ʩʣʫʯʘʷʭ: ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʝʡ ʨʘʩʯʝʪʘ ʠ ʥʘ ʦʩʥʦʚʝ ʚʠʜʦʚ ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʦʜʛʦʪʦʚʠʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ 

(ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 2. ʄʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

 

 

 
 

ʈʠʩʫʥʦʢ 3. ɸʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʩʬʝʨʳ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

 

ʈʳʥʦʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʆʙʝʩʧʝʯʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺʥʝʰʥʷʷ 

ʩʨʝʜʘ 

ʈʘʟʨʘʙʦʪʢʘ ʧʣʘʥʦʚʦʡ 

ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ 

ʉʠʩʪʝʤʘ ʢʨʠʪʝʨʠʝʚ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ 

ʆʮʝʥʢʘ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 
ʇʣʘʥʠʨʫʡʪʝ ʦʙʝʩ-

ʧʝʯʠʪʴ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʉʠʩʪʝʤʘ ʢʨʠʪʝʨʠʝʚ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ɺʥʫʪʨʝʥʥʷʷ 

ʩʨʝʜʘ 

ʂʦʤʧʣʝʢʩ ʤʝʨ ʧʦ 

ʜʦʩʪʠʞʝʥʠʶ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ 

ʉʦʟʜʘʡʪʝ ʙʶʜʞʝʪ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɼʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ 
ʧʨʦʜʘʞʝʡ ʠ 

ʧʨʦʜʚʠʞʝʥʠʝʤ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ɼʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ 

ʩ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ ʮʝʥʳ ʠ 

ʢʘʯʝʩʪʚʘ 

ɼʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ 

ʋʧʨʘʚʣʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ 

ʧʨʝʜʧʨʠʷʪʠʷ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ 

ʉʪʘʪʫʩ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʨʳʥʢʝ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ 

ʇʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʫʩʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ɺ ʧʨʦʮʝʩʩʝ ʫʣʫʯʰʝʥʠʷ ʪʝʢʫʱʝʡ ʨʳʥʦʯʥʦʡ 

ʩʠʪʫʘʮʠʠ ʦʙʝʩʧʝʯʴʪʝ ʦʧʪʠʤʘʣʴʥʳʡ ʙʘʣʘʥʩ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʟʘʪʨʘʪ ʠ ʚʳʙʝʨʠʪʝ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ïɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ïʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ; 

ïɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʘʞ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ [10]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ, ʧʦʤʠʤʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

˗̉  ̒ ˗̍  ̕ ˗̕  ̕ ˗̋  ̒ 

 

ɿʜʝʩʴ: ˗̉  ̒ ð ʩʦʚʦʢʫʧʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ˗̍  ̕ ð ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; ̠ ̕  ̕ ð ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʟʠʮʠʦʥʥʦʛʦ ʬʦʥʜʘ; 

˗̋  ̒ð ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʬʝʨʝ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʦʪʜʳʭʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʥʳ ʠ 

ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ. ʆʮʝʥʢʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ [3, 11]. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʩʝʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʠ ʚʠʜʳ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʩ 

ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʠ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʳʥʢʘ [12]. ʏʪʦʙʳ 

ʧʨʠʚʣʝʯʴ ʙʦʣʴʰʝ ʢʣʠʝʥʪʦʚ, ʧʝʨʝʯʝʥʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴʩʷ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʧʝʢʪʨ ʦʩʥʦʚʥʳʭ ʫʩʣʫʛ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʘʙʠʣʴʥʳʤ ʠ ʧʦʥʷʪʥʳʤ ʜʣʷ ʢʣʠʝʥʪʦʚ 

[13]. ʇʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʚʠʜʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥ, ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʜʫʤʘʥ ʠ ʧʦʜʪʚʝʨʞʜʝʥ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ [14-19]. ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ ʇʘʨʝʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʚ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ 80% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʫʩʣʫʛ ʨʘʩʧʨʝʜʝʣʷʣʦʩʴ ʚʦʢʨʫʛ ʩʦʦʪʥʦʰʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʫʩʣʫʛ ʠ 20% ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ (ʈʠʩʫʥʦʢ 4). 

 

ʉʦʚʦʢʫʧʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
 

˗̒  ̒ ˗́  ̒ ˗  ̒
 

ɿʜʝʩʴ: ˗̒  ̒ - ʩʦʚʦʢʫʧʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ; 

˗́  ̖ - ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʯʝʩʪʚʘ ʦʩʥʦʚʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ; 

˗  ̖ - ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʯʝʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. 
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ʈʠʩʫʥʦʢ 4. ʇʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʜʣʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʘʥʘʣʠʟʘ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʜʘʞʝ 

ʫʩʣʫʛ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ 

ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

- ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʘʞʠ ʫʩʣʫʛ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʨʠʙʳʣʠ ʢ ʚʳʨʫʯʢʝ (ʉ1); 

- ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʣʘʤʳ ï ʦʪʥʦʰʝʥʠʝ ʧʨʠʙʳʣʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʣʘʤʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢ ʟʘʪʨʘʪʘʤ ʥʘ ʨʝʢʣʘʤʫ (ʉ2); 

- ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʪʫʨʦʧʝʨʘʪʦʨʘʤʠ ʠ ʪʫʨʦʧʝʨʘʪʦʨʘʤʠ ð ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʦʣʫʯʝʥʥʦʡ ʯʝʨʝʟ ʥʠʭ ʧʨʠʙʳʣʠ ʢ ʟʘʪʨʘʪʘʤ ʧʦ ʟʘʢʣʶʯʝʥʥʳʤ ʜʦʛʦʚʦʨʘʤ (ʉ3); 

- ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʘʞʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ïʦʪʥʦʰʝʥʠʝ ʧʨʠʙʳʣʠ 

ʦʪ ʧʨʦʜʘʞʠ ʫʩʣʫʛ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʢ ʩʪʦʠʤʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʭʦʩʪʠʥʛʘ ʠ ʦʙʱʝʛʦ ʀʥʪʝʨʥʝʪʘ (ʉ4). 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚ ʚʠʜʝ ʩʨʝʜʥʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

+̒ ̋ ˞Ͻ˞ Ͻ˞ Ͻ˞  

 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩʦʚʦʢʫʧʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʞʥʦ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʡ ʩʦʚʦʢʫʧʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ: 

 

ὑ̔ ̑ ˗̉ ̒ ˗̒ ̒ ˗̒  ̋

 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩʦʚʦʢʫʧʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʞʥʦ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʡ ʩʦʚʦʢʫʧʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺʘʞʥʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʝʡʰʝʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ. ʇʦʵʪʦʤʫ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʧʨʦʝʢʪʘ, 

 

80% 

ʦʩʥʦʚʥʳʭ 

ʫʩʣʫʛ 

ʦʙʲʝʤ ʧʨʦʜʘʞ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ 

20% 

ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʫʩʣʫʛ 

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 

ʩʝʨʚʠʩʦʚ 

ʀʩʢʣʶʯʝʥʠʝ ʠʟ 

ʧʝʨʝʯʥʷ ʫʩʣʫʛ 

ɸʩʩʦʨʪʠʤʝʥʪ ʛʦʩʪʠʥʠʯʥʳʭ ʫʩʣʫʛ 

ʧ
ʨ
ʦ
ʮ
ʝ
ʥ
ʪ
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ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝ ʙʳʣʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ 

ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ [20]. 

ʇʨʠʥʮʠʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʭʦʜʷʪ ʠʟ ʟʘʢʦʥʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʣʶʙʦʛʦ ʨʳʥʢʘ. 

ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʬʘʢʪʦʨʦʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ 

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʫʩʣʫʛ, ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʫʩʣʫʛ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʧʣʘʥʦʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʵʪʠʭ 

ʧʨʠʥʮʠʧʦʚ ʠ ʬʘʢʪʦʨʦʚ ʠ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʠʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ [21ï24]. 

ʇʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ 

ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʘʞ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 5. ʇʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʵʪʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ 

ʇʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʈʘʟʚʠʪʠʝ ʨʳʥʢʘ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ 

ʇʨʦʛʥʦʟ ʨʳʥʢʘ ʪʦʚʘʨʦʚ ʜʣʷ 

ʦʪʜʳʭʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʎʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ ʠ ʧʦʢʘʟʘʪʝʣʠ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʘʯʝʩʪʚʦ 
ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ 

ʇʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ 

ʠ ʤʘʨʢʝʪʠʥʛʫ 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʊʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ 
ʎʝʥʘ ʈʝʢʣʘʤʘ ʊʦʨʛʦʚʣʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ 

ʌʠʥʘʥʩʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ 
ʇʨʝʠʤʫʱʝʩʪʚʦ ʉʪʦʠʤʦʩʪʴ = ī 
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ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ ʚ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ 

ʧʣʘʥʠʨʦʚʘʥʠʶ:  

- ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʴ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ï ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʧʣʘʥʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʘʩʯʝʪ ʧʨʦʛʥʦʟʥʳʭ 

ʟʥʘʯʝʥʠʡ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ; 

- ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʣʫʛ ð 

ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ ð ʘʥʘʣʠʟ ʠ ʢʦʥʪʨʦʣʴ ʬʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʪʘʧʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʤʝʨ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʧʦʤʦʛʘʝʪ ʧʦʣʫʯʠʪʴ 

ʞʝʣʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʣʘʥʠʨʫʝʤʳʝ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʥʘʨʷʜʫ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʫʩʣʫʛʘʤ.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ ʨʳʥʢʘ ʫʩʣʫʛ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘʥʘʣʠʟ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʮʝʥʢʦʡ 

ʢʦʥʲʶʥʢʪʫʨʳ ʠ ʧʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʚ. ʄʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʣʦʞʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 6. 

 

 
 

ʈʠʩʫʥʦʢ 6. ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʠʨʫʝʤʳʭ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʘʟʨʘʙʦʪʘʥʦ 

ʘʚʪʦʨʦʤ) 

 

 

ʊʨʝʙʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ 

ʢʘʯʝʩʪʚʘ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ 

ʫʩʣʫʛʘʤ 

ʉ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʫʩʣʫʛ 

ʋʯʝʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʧʣʝʢʩʫ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ 

ɸʥʘʣʠʟ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ 

ɸʥʘʣʠʟ ʨʳʥʢʘ ʩʙʳʪʘ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʈʝʩʫʨʩ 

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʨʳʥʢʘ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʫʩʣʫʛ 

ʇʝʨʩʦʥʘʣ r ɸʥʘʣʠʟ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʶ 
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ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʣʫʯʰʝʥʠʷ 

ʠʭ ʢʘʯʝʩʪʚʘ ʠ ʚʠʜʦʚ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʤʝʨ ʢʦʤʧʣʝʢʩʘ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʩʪʦʠʤʦʩʪʴ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʪ. ʝ. ʧʣʘʥʠʨʦʚʘʥʠʝ ʮʝʥʳ. ɿʘ ʦʩʥʦʚʫ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ 

ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ 

ʧʨʦʰʝʜʰʠʡ ʧʝʨʠʦʜ. ʆʮʝʥʢʘ ʩʦʩʪʦʠʪ ʠʟ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʜʝʥʠʷ 

ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʨʳʥʢʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ. ɺ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʦʡ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʳ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʘ ʩʧʨʦʩʘ ʥʘ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʨʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʢʣʘʤʦʡ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʜʣʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʫʨʦʧʝʨʘʪʦʨʘʤʠ ʠ ʪʫʨʦʧʝʨʘʪʦʨʘʤʠ, ʧʨʦʜʚʠʞʝʥʠʝʤ ʚ 

ʀʥʪʝʨʥʝʪʝ. ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʤʝʨʦʧʨʠʷʪʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʜʘʞʠ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʢʘʥʘʣʦʚ ʧʨʦʜʘʞ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʜʦʣʠ ʥʘ ʨʳʥʢʝ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʩʢʠʜʦʢ ʠ ʙʦʥʫʩʦʚ ʜʣʷ ʧʦʩʪʦʷʥʥʳʭ ʢʣʠʝʥʪʦʚ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝʤ ʙʶʜʞʝʪʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪʨʘʞʘʶʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʪʘʪʴʷʤ ʚ ʩʘʤʦʤ ʙʶʜʞʝʪʝ. ɹʶʜʞʝʪ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ð ɻ ʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʬʠʥʘʥʩʦʚʳʡ 

ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ ʜʦʣʞʥʦ ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʦʤʝʨʥʦ ʠ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʫʶ ʢʦʥʢʫʨʝʥʪʥʫʶ ʧʦʣʠʪʠʢʫ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʦʜʭʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʬʝʨʝ 

ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ, ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 
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