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The objective of study is to identify rural condition of the country and to discuss the ways of 

improvement agricultural infrastructure. 

Key words: agriculture, dehkan farmers, reforms, infrastructure, cooperatives. 

 

As a result of increasing industrialization the role of urban areas is playing significant 

strategically priority to economy of developing countries. Certainly, more population would like to 

migrate to urban areas that created with good opportunities. But for developing economy, government 

should try improving livelihood in whole areas of the country and branches in stable aspect. 

Nowadays, the world practice shows that which country are realizing not focused on strategically 

programs for future terms then they would be facing to different problems.  

The reforms in Uzbekistan operate successfully on the national economy as well as in 

agriculture too. Agriculture is considered as one of the leading sectors of the national economy (28 

% of GDP in 2018 [4]). The main aim focuses on to create unique sectors which meet requirements 

of the market. In over the two decades, the structure of the economy has changed gradually in 

favorable. In former Soviet times, agriculture in Uzbekistan was targeted exclusively on cotton 

production so, as result of poisoned with chemicals and crop rotation did not exist, the soil has 

degraded and depleted decade by decade. Therefore, the main task focused on diversification of 

agricultural crops, revitalization of soil and modernization of the agricultural sector which are 

providing jobs for more than 50 percent of the population (Karimov I.)[1]. 

Uzbekistan achieved to self-sufficiency in the main food products and agricultural products 

gained a significant share of foreign exchange via leading effectively reform in the sector. More than 

50 % of the population lives in rural areas in Uzbekistan. Therefore, their livelihood is engaged 

directly in agriculture-related activities. Agriculture provides around 25 % of the countryôs 

employment; in 2018. The two main crops: cotton and wheat are grown on more than 80% of total 

irrigated land. Other important products are fruit, vegetables, livestock, and silk. Domestic 

agricultural output generates more than 90 % of domestic demand and accounts for 70 % of domestic 

trade. Horticultural products, fruits and vegetables are the main source of income for smallholder 

farmers, many of whom operate on small plots of land (about 0.2 hectares) known as dehkans. The 

horticulture subsector is expected to grow, given Uzbekistanôs favorable climate and demand from 

neighboring countries. Livestock is another income generator for rural families, accounting for about 

45 % of gross agricultural output. The subsector contributes substantially to national food security 

and acts as an economic and nutritional safety net for rural households. Most of its production comes 

from the 4.7 million small dehkan farmers. Dehkan farmers own about 95 % of cattle and 83 % of 

goats and sheep. They account for 95 % of the total production of meat, 96 % of milk and 89 % of 

wool [5]. 

There are the main parts of rural areas created important infrastructure objects like irrigation-

mechanization systems and social branches. However, less than 15% of fruit and vegetables are 

processed and the most amount food products consumed as a fresh. The few small agro processors 

and many informal micro or home-based food processors in rural areas are constrained by lack of 

access to finance, limited management skills, and insufficient marketing, logistics, and technology. 



 

Demand for affordable finance is high for both working capital and purchase of equipment, especially 

by small agro processors unable to meet volume requirements.  

Uzbekistan consists of 12 territorial regions and one autonomy Republic of Karakalpakistan 

which have different economical and natural potential. In the last year government are leading 

reforms to reduce differences in regional economic growing or support some areas with a less 

opportunities. More importantly agricultural sector is leaded by government for improving the field 

and providing food security. Even so, the rural parts of the country have many of problems that 

necessity for solutions: 

¶ As a result of the countryôs arid climate almost all agriculture depends on irrigation and 

drainage infrastructure. The irrigated areas cover about 4 million hectares but many of water 

infrastructure objects are old and could not be utilized.  

¶ Lack of contemporary technology and infrastructure frequently impedes the processing 

of primary agricultural products and leads to high post-harvest losses. In general, the input supply 

channels (seeds, machinery, fertilisers, pesticides, etc) need support, in terms of quantity and quality, 

to meet farmers' demands.  

¶ Extension services - advisory and consultative services are mainly provided by 

governmental institutions: Business Centres, Resource Centres, agricultural Vocational and Training 

schools, Chamber of Commerce, Ministry of Agriculture and other players on the ground. This area 

requires support to further develop the services provision on a structured network basis, including the 

modernization of the information channels on market requirements.  

¶ Livestock production for dehkan farmers plays a significant social role, because it is an 

important source of income and food for rural families. However, the small size of the majority of 

livestock producers poses significant challenges for the application of innovative technologies and 

limits potential economies of scale effects, resulting in relatively low levels of the sectorôs efficiency. 

Critical issues are the lack of feed due to a considerable decrease in the areas under feed crops, and 

insufficient development of the service infrastructure for rural producers. 

In additional, there is might be happen another more important situation after the several years 

when young generation would not work on the field because less income and more difficulties. And 

other hand they do not interest to the sector and as a result can be lost farming practices. Therefore in 

my opinion we should broad modern extension services for improving agricultural sectors and 

developing rural economy. It can be realize by supporting government and giving more institutional 

condition and rights to small business.  

In other hand, some countries like Japan, has achieved considerable results in agricultural 

sector via organizing cooperatives, the large-scale business subjects. For example, Japan Agriculture 

(JA) cooperative creates suitable condition for farmers by bridging mechanisms farmers with other 

market subjects [2]. Japanese farmers might be busy only cropping, do not thinking other activities 

related agricultural production after applying for membership the cooperative. So, rural lifestyle 

improves in a way receiving agricultural-welfare for agricultural producers.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʢʦʨʤʘ, ʥʝʧʨʦʜʫʢʪʠʚʥʳʝ ʞʠʚʦʪʥʳʝ. 

 

ʆʪʩʫʪʩʪʚʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʭʠʭ 

ʢʦʨʤʦʚ ʜʣʷ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʨʳʥʦʢ ʈʌ ʦʢʘʟʘʣʩʷ ʟʘʥʷʪ 

ʧʨʦʜʫʢʮʠʝʡ ʚ ʦʩʥʦʚʥʦʤ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ: ʆʆʆ çʄʘʨʩè (çPedigreeè, çChappiè), 

çNestleè (çPurina Oneè), çColgate Palmolive Coè (çHillôsè) ʠ ʜʨʫʛʠʝ. ɼʦʣʷ ʩʫʭʠʭ ʢʦʨʤʦʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 

ʧʦʨʷʜʢʘ 15 % [2, 6].  

ʊʨʘʜʠʮʠʦʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʷʩʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʢʦʨʤ ʜʣʠʪʝʣʴʥʳʡ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʭ ʨʘʟʚʘʨʢʫ, 

ʩʪʝʨʠʣʠʟʘʮʠʶ ʠ ʩʫʰʢʫ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦ- ʠ ʢʘʧʠʪʘʣʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʜʫʢʪʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʢʩʪʨʫʟʠʶ [1, 4]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʛʦ 

ʩʫʭʦʛʦ ʢʦʨʤʘ ʥʘ ʦʩʥʦʚʝ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʢʦʰʝʢ ʠ ʩʦʙʘʢ. ɹʳʣ ʦʙʦʩʥʦʚʘʥ ʠʥʛʨʝʜʠʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʦʨʤʘ, 

ʚʢʣʶʯʘʷ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʰʝʢ ʠ 

ʩʦʙʘʢ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʳʨʴʷ, 

ʠʩʩʣʝʜʦʚʘʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ ʠ ʦʙʦʛʘʱʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨʤʘ, ʫʩʪʘʥʦʚʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ 

ʭʨʘʥʝʥʠʷ, ʦʮʝʥʝʥ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʛʦ ʩʫʭʦʛʦ ʢʦʨʤʘ ʜʣʷ 

ʢʦʰʝʢ ʠ ʩʦʙʘʢ [1, 3, 5].  

ʃʠʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ (ʨʠʩʫʥʦʢ 1) ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʨʤʘ, ʦʧʪʠʤʘʣʴʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʥʦʨʤʘʣʴʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ. 

 



 

 
ʈʠʩʫʥʦʢ 1. ʃʠʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʜʣʷ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʞʠʚʦʪʥʳʭ: 1 ï ʩʠʣʦʩ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʳʧʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ; 2 ï ʙʫʥʢʝʨ ʜʣʷ ʭʨʘʥʝʥʠʷ ʞʠʜʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ; 3 ï ʬʦʨʩʫʥʢʘ; 4 ï ʣʝʥʪʦʯʥʳʡ ʪʨʘʥʩʧʦʨʪʝʨ; 5 ï ʩʤʝʩʠʪʝʣʴ-ʪʝʤʧʝʨʘʪʦʨ; 6 ï 

ʵʢʩʪʨʫʜʝʨ;7 ï ʝʤʢʦʩʪʴ; 8 ï ʬʠʣʴʝʨʘ ʩ ʢʦʵʢʩʪʨʫʟʠʦʥʥʦʡ ʛʦʣʦʚʢʦʡ; 9 ï ʩʫʰʠʣʢʘ; 10 ï ʛʨʘʥʫʣʷʪʦʨ; 

11 ï ʬʘʩʦʚʦʯʥʦ-ʫʧʘʢʦʚʦʯʥʳʡ ʘʚʪʦʤʘʪ; 12 ï ʧʨʦʩʝʠʚʘʪʝʣʴ 

 

ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʢʦʨʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʩʳʨʴʝ: ʤʷʩʦʢʦʩʪʥʘʷ, 

ʨʳʙʥʘʷ, ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ, ʞʠʚʦʪʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʞʠʨ. ʂʦʨʤ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʙʦʣʝʝ ʯʝʤ ʧʦ 20 ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ ʠ ʚʠʪʘʤʠʥʘʤ. 

ʉʧʝʮʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʛʦʪʦʚʳʡ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʩʪʝʨʠʣʴʥʳʡ ʢʦʨʤ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʦʭʨʘʥʷʝʪ ʞʠʚʦʪʥʳʭ ʦʪ ʟʘʙʦʣʝʚʘʥʠʡ. ʈʘʟʤʝʨ ʛʨʘʥʫʣ: ʜʠʘʤʝʪʨ 4,5 ʤʤ, ʜʣʠʥʘ - ʥʝ 

ʙʦʣʝʝ ʜʚʫʭ ʜʠʘʤʝʪʨʦʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʨʤʘ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʦʤʙʠʢʦʨʤʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʅʦʨʤʘ ʩʦʜʝʨʞʘʥʠʷ 

ʆʙʲʝʤʥʘʷ ʵʥʝʨʛʠʷ, ʥʝ ʤʝʥʝʝ, ʢʢʘʣ/100ʛ 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ, ʥʝ ʤʝʥʝʝ, % 

ʉʳʨʦʡ ʞʠʨ, % 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, ʥʝ ʙʦʣʝʝ, % 

ʂʘʣʴʮʠʡ, % 

ʌʦʩʬʦʨ, % 

ʅʘʪʨʠʡ, ʥʝ ʙʦʣʝʝ, %  

315,0 

20,0 

6,0 ï 10,0 

5,0 

1,0 ï 1,7 

0,8 ï 1,4 

0,3 

 

ɺʳʧʫʩʢʘʝʤʳʡ ʢʦʤʙʠʢʦʨʤ ʦʪʚʝʯʘʝʪ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʦʥ ʫʥʠʚʝʨʩʘʣʝʥ; ʧʨʦʩʪ ʚ 

ʫʧʦʪʨʝʙʣʝʥʠʠ; ʜʣʷ ʝʛʦ ʭʨʘʥʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʳ; ʩʧʝʮʠʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʩʥʠʞʘʝʪ ʦʧʘʩʥʦʩʪʴ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʦʨʤ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʫʶ ʮʝʥʫ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʘʮʠʦʥʘ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʤʷʩʥʳʭ ʠ ʨʳʙʥʳʭ ʧʨʦʜʫʢʪʦʚ. 



 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʣʠʥʠʠ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ 

ʚʳʧʫʩʢʘʝʤʳʭ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʢʦʨʤʦʚ ʟʘʜʘʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʧʫʪʝʤ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʯʠʥʦʢ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ. 
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CREATING RESOURCE-SAVING FEED TECHNOLOGY  FOR UNPRODUCTIVE 
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It is proposed the technology of production of extruded feed for pets, which allows to expand the 

range of food produced of a given nutritional value, as well as to increase the nutritional value of the 

finished product by directed regulation through the use of fillings of different compositions, ensuring 

the normal functioning of the animal. 

Key words: resource-saving, feed, unproductive animals. 

  



 

ʋɼʂ 63 

 

ɺʃʀʗʅʀɽ ʉʈʆʂʆɺ ʇʆʉɽɺʆɺ, ʅʆʈʄ ʀ ʋɼʆɹʈɽʅʀʁ ʅɸ ʈɸɿɺɽʊɺʃɽʅʀɽ 

ɻʈɽʏʀʍʀ  

ɻʘʩʘʥʟʘʜʝ ʐ.ʈ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʪʝʭʥʠʯʷʝʩʢʠʭ ʨʘʩʪʝʥʠʡ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ɻʷʥʜʞʘ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʡ ʟʦʥʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʠ ʧʦʩʝʚʝ ʛʨʝʯʠʭʠ 

10-15 ʘʧʨʝʣʷ, ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʘʟʜʘʣʳʤ ʧʦʩʝʚʘʤ (1-5 ʠ 20-25 ʘʧʨʝʣʷ), 

ʥʘʣʠʯʠʝ ʚʝʪʦʢ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ. ʅʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʝʪʦʢ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙ/ʫ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʘʨʠʘʥʪ ʥʘʚʦʟ 10 ʪ/ʛa (ʌʦʥ)+N60P60K30, ʛʜʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʧʨʠ ʥʦʨʤʝ ʧʦʩʝʚʦʚ 2,0 ʤʣʥ/ʛa ʩʦʩʪʘʚʠʣ 5,6-6,2 h ʪ, ʧʨʠ 

ʥʦʨʤʝ 2,5 ʤʣʥ/ʛa- 4,2-5,4 h ʪ, ʘ ʧʨʠ 3,0 ʤʣʥ/ʛa 3,8-4,5 h ʪ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʛʨʝʯʠʭʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ, ʛʨʝʯʠʭʘ, ʩʨʦʢʠ ʧʦʩʝʚʦʚ, ʥʦʨʤʘ ʧʦʩʝʚʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ.  

 

ɺʚʝʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ʄʘʨʪʠʥʝʥʢʦʚʘ ɻ.ɽ., ʐʠʧʫʣʠʥʘ ʆ.ɸ., ʌʝʩʝʥʢʦʚʘ ɸ.ʅ. ʠ ɹʠʨʶʢʦʚʦʡ ʆ.ɺ.[1] 

ʚ 2014 ʛ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʛʨʝʯʠʭʠ ʩʦʩʪʘʚʠʣʠ 1014,6 ʪʳʩ.ʛa, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ɸʣʪʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 464,4 ʪʳʩ.ʛa, ʚ ɹʘʰʢʠʨʠʠ 91,9 ʪʳʩ.ʛa, ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ 84,7 

ʪʳʩ.ʛa, ʚ ʆʨʣʦʚʝ 60,4 ʪʳʩ.ʛa, ʚ ʧʦʩʣʝʜʥʝʤ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝ ʠ ʥʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʣʦʱʘʜʝʡ ʧʦʩʝʚʦʚ, ʪ.ʢ. ʚ 70 ʛʛ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʛʨʝʯʠʭʠ 

ʩʦʩʪʘʚʣʷʣʘ 120 ʪʳʩ.ʛa, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 60-85 ʪʳʩ.ʛa, ʘ ʚ 2012 ʛ. 101 ʪʳʩ.ʛa. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

150 ʪʳʩ.ʪʦʥʥ ʛʨʝʯʠʭʠ ʚ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʚʝʩʪʠ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʜʦ 120-130 

ʪʳʩ.ʛʘ. ɺ ʮʝʣʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʨʝʯʠʭʠ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

ʉ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʛʨʝʯʠʭʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʨʷʜʢʘ 60-140 ʢʛ ʤʝʜʘ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘ ʟʥʘʯʠʤʦʩʪʴ ʛʨʝʯʠʭʠ ʚ ʵʢʦʩʠʩʪʝʤʝ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʐʶʢʠʥʳʤ ʈ.ɸ. [2] ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ 

ʈʦʩʩʠʠ ʧʦ ʩʨʘʢʘʤ ʧʦʩʝʚʦʚ ʠ ʩʦʨʪʘʤ ʛʨʝʯʠʭʠ, ʪʘʢʞʝ ʧʦʩʚʷʱʝʥʳ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʛʜʝ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʩʝʚʦʚ.ʊʘʢ, ʫ ʩʦʨʪʘ ʛʨʝʯʠʭʠ çɼʝʤʝʪʨʘè ʚʳʭʦʜ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʯʩʪʘʚʠʣʘ 0,5 ʛʨ, 

çʄʦʣʚʳè-0,44 ʛʨ, çɼʠʘʣʦʛʝè 0,47 ʛʨ. ʂʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʫ çɼʝʤʝʪʨʘè ʠ çɼʠʘʣʦʛʝè ʦʢʘʟʘʣʘʩʴ 

ʚʳʰʝ ʩʦʨʪʘ çʄʦʣʚʳè- ʩʦʩʪʘʚʣʷ ̫0,5-1,0%, ʢʨʘʭʤʘʣʘ 3,3%. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩʦʛʣʘʩʥʦ ʩʦʨʪʘʤ 

ʩʦʩʪʘʚʠʣʘ 8,1-10,1 ʮ/ʛa ʠ 8,3-9,9 ʮ/ʛa, ʘ ʫʨʦʞʘʡʥʦʩʪʴ çʄʦʣʚʳè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʩʦʨʪʘʤʠ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ- 0.5-1,3 ʮ/ʛa ʠ 0,7-1,1 ʮ/ʛa aĸaĵē.  

ɺ ɻʦʨʥʦ ɹʘʜʘʭʰʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʨʘʡʦʥʝ ʈʫʰʘʥ, 

ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ ʧʦʩʝʚʦʚ ʛʨʝʯʠʭʠ ʫʩʪʘʥʦʚʣʝʥʘ 3-ʷ ʜʝʢʘʜʘ ʘʧʨʝʣʷ, ʘ ʚ ʨʘʡʦʥʘʭ ʍʦʨʦʛʦ ʠ 

ʀʰʢʘʰʠʤ 1-ʷ ʜʝʢʘʜʘ ʤʘʷ. ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʛʨʝʯʠʭʠ. ʉ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʦʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʢʘʝʪ 

ʫʩʢʦʨʝʥʥʦ, ʘ ʢ ʬʘʟʝ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʝʛʦ ʫʛʘʩʘʥʠʝ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʣʠʩʪʴʝʚ (32 ʪʳʩ.ʤ2/ʛa) ʚ ʈʫʰʘʥʩʢʦʤ ʨʘʡʦʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʫ ʩʦʨʪʘ çʂʨʘʩʥʳʡ ʂʘʟʘʭʳʩʪʘʥè. ɺ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʠʤ ʩʦʨʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ- 6,6-10,5 ʪʳʩ.ʤ2/ʛa. 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʦʜʦʚ ʧʦʩʝʚʦʚ ʠ ʚʥʝʩʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʊʘʢ, ʚ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʨʷʜʘʭ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʠʣʠ 23-26 ʛʨ, 



 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ 3,7-5,4 h ʪ, ʣʝʧʝʩʪʢʠ 27,2-31,5 h ʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ 52-62 h ʪ. ɺ ʈʫʰʘʥʩʢʦʤ 

ʨʘʡʦʥʝ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʞʘʡʥʦʩʪʴ ʛʨʝʯʠʭʠ ʚ ʩʨʝʜʥʝʤ ʟʘ 7 ʣʝʪ ʩʦʩʪʘʚʠʣʠ 2,4 ʪ/ʛa. ɺ 

ʟʘʧʘʜʥʦʤ ʇʘʤʠʨʝ ʦʧʪʠʤʘʣʴʥʦʡ ʥʦʨʤʦʡ ʧʦʩʝʚʘ ʚ ʰʠʨʦʢʠʭ ʨʷʜʘʭ ʩʦʩʪʘʚʣʷʣ 3 ʤʣʥ.ʰʪ ʘ ʚʳʭʦʜ 

ʧʨʦʜʫʢʮʠʠ 2,3-2,5 ʪ/ʛa. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʟʦʪʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʣʦʡ, 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʜʣʝʚʘʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 4-5 ʜʥʝʡ, ʘ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 14-16 ʩʤ. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ 

ʫʚʝʣʠʯʝʥʠʶ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʝʯʠʭʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʚ 

ʬʘʟʝ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʘʨʠʘʥʪʝ N50P50+ʟʦʣʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʳ ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ ʯʝʤ ʥʘ 

ʢʦʥʪʨʦʣʝ, ʩʦʩʪʘʚʣʷʷ 10,3; 7,6; 8,5 ʪʳʩ.ʤ2/ʛa. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʩ ʟʘʣʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʛʨʝʯʠʭʠ. ʊʘʢ, ʚ ʩʨʝʜʥʝʤ ʟʘ 5 ʣʝʪ ʚ ʈʫʰʘʥʩʢʦʤ 

ʨʘʡʦʥʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 2,4 ʪ/ʛa, ʯʪʦ ʥʘ 0,64 ʪ/ʛa ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ʇʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʛ.ʍʦʨʦʛʘ ʩʦʩʪʘʚʠʣʠ 2,13 ʪ/ʛa, ʘ ʚ ʨʘʡʦʥʝ ʀʰʢʘʰʠʤʘ 2,5 ʪ/ʛa [3].  

ʂʘʣʝʥʜʘʨʦʚʳʤ ɸ.ʌ. [4] ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʳ ʚʦʟʜʝʣʳʚʘʥʠʷ, 

ʩʨʦʢʠ, ʥʦʨʤʳ ʧʦʩʝʚʦʚ ʛʨʝʯʠʭʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ 

ʧʨʠʤʝʥʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʛʨʦʪʝʭʥʠʢʠ ʚ ʩʨʝʜʥʝʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 1,5-1,7 ʪ/ʛa ʫʨʦʞʘʷ 

ʛʨʝʯʠʭʠ. ɺ ɻʠʩʩʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʚʳʩʰʠʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʛʨʝʯʠʭʠ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ ʚʦ 2-ʡ ʜʝʢʘʜʝ ʠʶʥʷ, ʧʨʠ ʥʘʣʠʯʠʠ 3 ʤʣʥ.ʰʪ/ʛʘ ʩʝʤʷʥ ʠ ʰʠʨʦʢʦʛʦ 

ʨʷʜʘ ʧʦʩʝʚʦʚ (45 ʩʤ), ʛʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦʩ ʩʧʣʦʰʥʳʤʠ ʧʦʩʝʚʘʤʠ ʧʨʠʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʦʩʪʘʚʠʣ 0,34 ʪ/ʛa. ʅʘ ʰʠʨʦʢʦʨʷʜʦʚʳʭ ʧʦʩʝʚʘʭ, ʙʦʣʝʝ 32 ʪʳʩ.ʤ2/ʛa ʬʦʨʤʠʨʫʝʪʩʷ ʘʩʩʠʤʠʣʷʮʠʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʠʩʪʴʝʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 1,72 ʮ/ʛa 

ʫʨʦʞʘʷ. ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʤʝʥʛʷʶʪʩʷ ʦʪ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʪʦʜʦʚ ʧʦʩʝʚʘ. ʅʘʠʙʦʣʴʰʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʰʠʨʦʢʦʨʷʜʦʚʳʭ ʧʦʩʝʚʘʭ ʩʦʩʪʘʚʠʣʘ 26 ʛʨ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ʠ ʣʝʧʝʩʪʢʦʚ 23,ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ 38 ʰʪ ʥʘ ʤʘʩʩʫ 1000 ʰʪ ʩʝʤʷʥ. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʚ 

ʜʦʟʝAzot, fosfor g¿brᴅlᴅrinin (NP)50+3-5 ʮ/ʛa ʩ ʟʘʣʦʡ ʧʦʜ ʛʨʝʯʠʭʫ, ʧʦʩʣʫʞʠʣʦ ʫʚʝʣʠʯʝʥʠʶ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 5 ʜʥʝʡ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʨʦʩʪʘ ʨʘʩʪʝʥʠʷ ʥʘ 7 ʩʤ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ.  

ɺ ʩʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʚ ʬʘʟʝ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʫ 

ʩʦʨʪʘ ʛʨʝʯʠʭʠ çʂʘʟʘʥʢʘè ʩʦʩʪʘʚʣʷʣʘ ʜʦ 36,2 ʪʳʩ ʤ2/ʛa, ʘ ʫ ʩʦʨʪʘ çʂʫʡʙʳʰʝʚʩʢʘʷ-85è 37,6 

ʪʳʩ.ʤ2/ʛa. ʅʘʠʙʦʣʴʰʘʷ ʚʦʟʜʫʰʥʦ-ʩʫʭʘʷ ʙʠʦʤʘʩʩʘ ʫ ʩʦʨʪʘ ʛʨʝʯʠʭʠ çʂʘʟʘʥʢʘè ʧʨʠ ʤʝʞʜʫʨʷʜʴʷ 

ʚ ʟʦ ʉʄʀ ʥʦʨʤʝ ʧʦʩʝʚʘ 2 ʤʣʥ.ʰʪ ʩʝʤʷʥ, ʩʦʩʪʘʚʠʣʘ 6,30 ʪ/ʛa, ʘ ʫ ʩʦʨʪʘ çʂʫʡʙʳʰʝʚʩʢʘʷ-85è ʧʨʠ 

ʤʝʞʜʫʨʷʜʴʝ ʚ 45 ʩʤ, ʧʨʠ 2 ʤʣʥ ʰʪ ʩʝʚʘ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ 6,62 ʪ/ʛa. ɺ ʩʦʨʪʝ ʛʨʝʯʠʭʠ çʂʘʟʘʥʢʘè 

ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 1,40 ʪ/ʛa, ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ 

140 ʰʪ/ʤ2, ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 1,07 ʛʨ; ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʫʨʦʞʘʷ ʫ ʩʦʨʪʘ 

çʂʫʡʙʳʰʝʚʩʢʘʷ-85è ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʰʠʨʝʥʥʦʛʦ ʤʝʞʜʫʨʷʜʴʷ ʚ 45 ʩʤ, ʩʦʩʪʘʚʠʣʘ 1,5 ʪ/ʛa, 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ 140 ʰʪ/ʤ2, ʘ ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 1,31 ʛʨ.ʇʨʠʤʝʥʝʥʠʝ ʧʦʜ 

ʛʨʝʯʠʭʫ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ ʥʦʨʤʝ 45-60 ʢʛ/ʛa ʠ ʢʘʣʠʷ 30-45 ʢʛ/ʛa, ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʦʪ 14,6 ʤʛ/ʢʛ ʜʦ 29,1 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʦʪ 

21,2 ʤʛ/ʢʛ ʜʦ 28,6 ʤʛ/ʢʛ, a ʢʘʣʠʷ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʦʪ 405 ʤʛ/ʢʛ ʜʦ 427 ʤʛ/ʢʛ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ (NP)45 ʠʟ ʩʦʨʘ ʛʨʝʯʠʭʠ çʂʘʟʘʥʢʘè ʙʳʣ ʧʦʣʫʯʝʥ ʫʨʦʞʘʡ ʟʝʨʥʘ 

1,42 ʪ/ha dᴅn mᴅhsulu alēnmēĸ, artēm g¿brᴅsiz varianta nisbᴅtᴅn 0,34 ʪ/ʛa, ʫ ʩʦʨʪʘ çʂʫʡʙʳʰʝʚʩʢʘʷ-

85è-1,63 ʪ/ʛa, ʧʨʠʨʦʩʪ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣ 0,5 ʪ/ʛa. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʧʦʣʥʦʡ ʥʦʨʤʝ (N45P45K30 vᴅ N60P60K45) ʧʦʩʣʫʞʠʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʯʪʦ 

ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʣʦʨʘ ʚ ʩʦʩʪʘʚʝ ʢʘʣʠʷ. ɼʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 1 ʪʦʥʥʳ ʫʨʦʞʘʡʥʦʩʪʠ ʛʨʝʯʠʭʠ ʚʳʥʦʩ ʘʟʦʪʘ ʠʟ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣ 68,8-79,2 ʢʛ, 

ʬʦʩʬʦʨʘ- 16,2-19,7 ʢʛ, ʘ ʢʘʣʠʷ 77,7-96,0 ʢʛ. ʋ ʩʦʨʪʘ çʂʘʟʘʥʢʘè ʚ ʤʝʞʜʫʨʷʜʴʝ ʚ ʟʦ ʩʤ ʠ ʧʦʩʝʚʝ 



 

ʩʝʤʷʥ 2 ʤʣʥ ʰʪ., ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʠʣʘ 29,2 ʛʨ, ʥʘʪʫʨʘʣʴʥʳʡ ʚʝʩ 541 ʛ/ʣ, ʢʨʫʧʥʳʝ ʟʝʨʥʘ 

77,8%, ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ 66,8%, ʩʛʣʘʞʝʥʥʦʩʪʴ 58,5%, ʫ ʩʦʨʪʘ çʂʫʡʙʳʰʝʚʩʢʘʷ-85è ʧʨʠ ʩʝʚʝ ʚ 

ʤʝʞʜʫʨʷʜʴʝ 45 ʩʤ ʠ 2 ʤʣʥ ʰʪ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʠʣʘ 28,5ʛʨ, ʥʘʪʫʨʘʣʴʥʳʡ 

ʚʝʩ 556 ʛ/ʣ, ʢʨʫʧʥʳʝ ʟʝʨʥʘ 82,9%, ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ 72,3% ʠ ʩʛʣʘʞʝʥʥʦʩʪʴ 62,5% [5].  

ɻʨʝʯʠʭʘ ʩʯʠʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʦʣʢʘʨʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʈʌ. ʇʣʦʱʘʜʴ ʠʭ ʧʦʩʝʚʦʚ ʩʦʩʪʘʚʣʷʝʪ 12,7 ʪʳʩ.ʛʘ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ 10,5 ʮ/ʛa. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʘ ʫʚʝʣʠʯʝʥʠʶ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 2-6 ʜʥʝʡ. ʇʦʜ ʜʝʡʩʪʠʚʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʫʚʝʣʠʯʝʥʘ ʥʘ 4-10 ʪʳʩ.ʤ2/ʛa. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʚ 

30,4 ʪʳʩ.ʤ2/ʛa ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʦʨʪ çɼʦʞʜʠʢè. ʋ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʛʨʝʯʠʭʠ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ʠ 

ʧʫʯʢʦʚ ʣʝʧʝʩʪʢʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣ ʮʚʝʪʢʦʚ 1,2 ʠ 3,4 ʰʪ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʫ ʩʦʨʪʘ çɼʦʞʜʠʢè ʩʦʩʪʘʚʠʣʘ 22,1 ʮ/ʛa, ʫ ʩʦʨʪʘ çɼʝʚʷʪʢʘè- 20,9 ʮ/ʛa. 

ʇʨʠ ʥʦʨʤʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N99P139K83 ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣ 12,1 ʰʪ ʠ 0,45 ʛʨ, ʘ ʧʨʠʨʦʩʪ 8,4 ʮ/ʛa. ʇʨʠʤʝʥʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʲʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʛʨʝʯʠʭʫ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʦʢʘʟʘʣʘʩʴ ʨʝʥʪʘʙʝʣʴʥʦʡ, ʫ ʩʦʨʪʘ 

çɼʦʞʜʠʢè 182,7%, ʘ ʫ ʩʦʨʪʘ çɼʝʚʷʪʢʘ è 172,7% [6]. 

ʇʦ ʜʘʥʥʳʤ ʅʘʨʫʰʝʚʘ ɺ.ɹ. ʧʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ 

ʇʦʚʦʣʞʴʷ ʈʌ ʥʘ ʛʨʝʯʠʭʝ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ ʦʪ 1 ʤʣʥ.ʰʪ ʜʦ 4 ʤʣʥ.ʰʪ, 

ʧʦʩʣʫʞʠʣʦ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʪ 61 ʜʦ 276 ʤ2/ʛa, ʥʦ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ʦʪ 3,7 ʜʦ 2,5, ʢʦʣʠʯʝʩʪʚʦ ʩʛʣʘʞʝʥʥʳʭ ʣʝʧʝʩʪʢʦʚ ʦʪ 14,2 ʜʦ 3,6 ʰʪ, ʘ ʤʘʩʩʳ 

ʟʝʨʝʥ ʦʪ 1,73 ʜʦ 0,30 ʛʨ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʨʘʩʰʠʨʝʥʥʳʭ ʨʷʜʘʭ ʚ 45 

ʩʤ ʩ ʚʥʝʩʝʥʠʝʤ ʩʝʤʷʥ ʚ ʢʦʣʠʯʝʩʪʚʦ 2 ʪʳʩ.ʰʪ. ɺ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʩʦʩʪʘʚʠʣ 

37,6 ʪʳʩ. ʤ2/ʛa, ʚʦʟʜʫʰʥʦ-ʩʫʭʘʷ ʙʠʦʤʘʩʩʘ 6,62 ʪ/ʛa, ʘ ʚʳʭʦʜ ʨʦʜʫʢʮʠʠ ʫ ʩʦʨʪʘ çʂʘʟʘʥʢʘè ʚ 

ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ 1,40 ʪ/ʛa, ʘ ʩʦʨʪʘ çʂʫʡʙʳʰʝʚʩʢʘʷ-85è 1,51 ʪ/ʛa. ʇʨʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʚ ʥʦʨʤʝ (NP)60 ʬʠʪʦʤʘʩʩʘ ʫ ʩʦʨʪʘ çʂʫʡʙʳʰʝʚʩʢʘʷ-85è ʩʦʩʪʘʚʠʣʘ 20-25%, ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ 

39,8 ʪʳʩ.ʤ2/ʛa, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ 1,63 ʪ/ʛa. ɺ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʫ ʩʦʨʪʘ ʛʨʝʯʠʭʠ 

çɸʛʠʜʝʣʴè ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 1,8 ʪ/ʛa. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʪʘʢʞʝ ʚʳʩʦʢʠ, ʩʦʩʪʘʚʣʷʷ- ʥʘʪʫʨʘʣʴʥʳʡ ʚʝʩ 560 ʛ/ʣ, 

ʢʨʫʧʥʦʩʪʴ 85,4%,h ʠʨʠʥʘ 63,8%, ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ 75,0% [7]. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʠʡ ʤʘʩʩʠʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʟʥʘʯʠʤʦʡ ʦʙʣʘʩʪʴʶ ʚ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɿʥʘʯʝʥʠʝ ʛʨʝʯʠʭʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʦʚ ʧʦʩʝʚʘ, ʥʦʨʤ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʫʣʴʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʘʢʪʫʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2016-2018 ʛʛ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʷʥʜʞʠʥʩʢʦʛʦ ʈʝʛʠʦʥʘʣʴʥʦʛʦ 

ʅʀʎ ʄʉʍ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʉʘʤʫʭʩʢʦʤ ʨʘʡʦʥʝ, ʥʘ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ 

ʧʦʜ ʧʦʩʝʚʦʤ ʛʨʝʯʠʭʠ ʩʦʨʪʘ çʂʨʫʧʠʥʢʘè.  

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 3-ʭ ʬʘʢʪʦʨʥʦʡ ʩʭʝʤʝ (3x3x5) ʥʘ ʧʣʦʱʘʜʠ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ 

ʧʦʜ ʭʣʦʧʯʘʪʥʠʢ:  

¶ ʌʘʢʪʦʨ A- ʩʨʦʢʠ ʧʦʩʝʚʦʚ: 1) 1-5 ʘʧʨʝʣʷ; 2) 10-15 ʘʧʨʝʣʷ; 3) 20-25 ʘʧʨʝʣʷ. 

¶ ʌʘʢʪʦʨ B- ʥʦʨʤʘ ʧʦʩʝʚʘ: 1) 2,0 ʤʣʥ.ʰʪ.ʩʝʤʷʥ ʥʘ ʛʘ; 2) 2,5 ʤʣʥ.ʰʪ.ʩʝʤʷʥ ʥʘ ʛʘ; 3) 3,0 

ʤʣʥ.ʰʪ.ʩʝʤʷʥ ʥʘ ʛʘ. 

¶ ʌʘʢʪʦʨ C- ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʡ: 1) ʂʦʥʪʨʦʣʴ ʙ/ʫ; 2) ʅʘʚʦʟ 10 ʪ/ʛa (ʌʦʥ); 3) 

ʌʦʥ+N30P30K0; 4) ʌʦʥ+N60P60K30; 5) ʌʦʥ+N90P90K60.  



 

ʇʣʦʘɦʜʴ ʢʘʞʜʦʡ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ ʧʦ ʚʘʨʠʘʥʪʘʤ 18,0 ʤ2 (10 ʤ x1,80 ʤ), ʤʝʞʜʫʨʷʜʴʝ 45 

ʩʤ, ʚ 3-ʭ ʚʘʨʠʘʥʪʘʭ. ʇʨʠʤʝʥʝʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ: 34,7%-ʡ ʘʟʦʪ-ʘʤʤʠʘʯʥʳʡ ʥʠʪʨʘʪ, 

18,7%- ʡ ʬʦʩʬʦʨ-ʦʙʳʯʥʳʡ ʩʫʧʝʨʬʦʩʬʘʪ ʠ kalium-kalium sulfat 46%-ʡ ʢʘʣʠʡ- ʩʫʣʴʬʘʪ ʢʘʣʠʷ, 

ʧʦʣʫʨʘʟʣʦʞʝʥʥʳʡ ʥʘʚʦʟ (ʘʟʦʪ 0,5%, ʬʦʩʬʦʨ 0,25%, ʢʘʣʠʡ 0,6%). ʅʘʚʦʟ 100%, ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ 

60% ʚʥʦʩʠʣʦʩʴ ʦʩʝʥʴʶ ʚ ʧʦʜʧʘʭʦʪʥʳʡ ʩʣʦʡ, 40% ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʚʠʜʝ ʧʦʜʢʦʨʤʢʠ ʤʝʞʜʫ 

ʨʷʜʘʤʠ, ʘ ʘʟʦʪ ʦʜʠʥ ʨʘʟ ʚʦ ʚʨʝʤʷ ʚʩʭʦʜʦʚ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 25 ʨʘʩʪʝʥʠʠ, ʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʤʝʪʦʜʠʢʦʡ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʩʨʦʢʦʚ, ʥʦʨʤ ʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʨʘʟʚʝʪʚʨʝʥʥʦʩʪʴ ʛʨʝʯʠʭʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʝʪʦʢ ʛʨʝʯʠʭʠ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ, ʚ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʩʝʚʘʭ 1-5 

ʘʧʨʝʣʷ ʧʨʠ ʧʦʩʝʚʝ ʩʝʤʷʥ ʚ ʥʦʨʤʝ 2,0 ʤʣʥ/ʛa, ʚ ʚʘʨʠʘʥʪʝ ʢʦʥʪʨʦʣʴ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ʚ ʦʜʥʦʤ 

ʨʧʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʠ 6,8-7,5 ʰʪ, ʧʨʠ ʩʝʚʝ ʩʝʤʷʥ 2,5 ʤʣʥ/ʛa 5,7-6,8 ʰʪ ʠ 3,0 ʤʣʥ/ʛa 4,8-5,7 ʰʪ, ʚ 

ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 10 ʪ/ʛa (ʬʦʥ) ʚʦ ʚʩʝʭ 3-ʭ ʥʦʨʤ ʧʦʩʝʚʘ ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʭ ʫʚʝʣʠʯʝʥʠʝ. 

ʊʘʢ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 10 ʪ/ʛa (ʬʦʥ) ʩʦʩʪʘʚʠʣʦ 7,4-8,7 ʰʪ, ʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʦʩʘʜʢʠ ʩʝʤʷʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 6,6-7,8 ʰʪ ʠ 3,0 ʤʣʥ/ʛa 5,3-6,5 h ʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʥʘʚʦʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʚ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 10 ʪ/ʛa 

(ʌʦʥ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʝ ʚʦʟʨʘʩʣʦ, ʩʦʩʪʘʚʣʷʷ ʧʨʠ ʵʪʦʤ ʚ ʚʘʨʠʘʥʪʝ ʠ ʌʦʥ+N30P30K0 ʧʨʠ 

ʩʝʚʝ 2,0 ʤʣʥ/ʛa ʩʝʤʷʥ 8,2-9,4 ʰʪ, ʧʨʠ ʥʦʨʤʝ 2,5 ʤʣʥ/ʛa 7,5-8,8 ʰʪ, ʘ ʧʨʠ ʥʦʨʤʝ 3,0 ʤʣʥ/ʛa 5,8-

7,0 h ʪ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ʚ ʚʘʨʠʘʥʪʝ ʌʦʥ+N60P60K30 , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10,8-12,6; 

9,1-10,8 ʠ 7,2-8,4 ʰʪ olmuĸdur. ɺ ʚʘʨʠʘʥʪʝ ʌʦʥ+N60P60K30 ʧʦ ʦʪʥʦʰʝʥʠʶ ʩʢ ʚʘʨʠʘʥʪʫ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʚʦʟʘ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʤʝʥʴʰʝʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʧʦʩʝʚʝ 10-15 ʘʧʨʝʣʷ ʥʘ ʢʦʥʪʨʦʣʝ ʧʨʠ ʩʝʚʝ ʩʝʤʷʥ ʚ ʥʦʨʤʝ 2,5 ʤʣʥ/ʛa, 

ʢʦʣʠʯʝʩʪʚʝ ʚʝʪʝʢ ʩʦʩʪʘʚʠʣ 8,2-9,5 ʰʪ, ʧʨʠ ʥʦʨʤʝ 2,5 ʤʣʥ/ʛa- 7,3-8,4 ʰʪ ʠ ʧʨʠ ʥʦʨʤʝ 3,0 ʤʣʥ/ʛa 

6,5-7,3 ʰʪ. ɺ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 10 ʪ/ʛa (ʌʦʥ) ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 9,0-

10,8; 8,2-9,6 ʠ 7,1-8,3 ʰʪ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ʧʨʠʭʦʜʠʪʩʷ ʚ ʚʘʨʠʘʥʪ ʌʦʥ+N60P60K30 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʚʦʟʘ ʧʨʠ ʥʦʨʤʝ ʧʦʩʝʚʘ 2,0 ʤʣʥ/ʛa 13,8-15,7 ʰʪ, ʧʨʠ 2,5 ʤʣʥ/ʛa 11,5-13,8 ʰʪ, 

ʘ ʧʨʠ 3,0 ʤʣʥ/ʛa 10,3-11,8 ʰʪ. 

 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʩʨʦʢʦʚ, ʥʦʨʤ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʨʘʟʚʝʪʚʣʝʥʠʝ ʛʨʝʯʠʭʠ 

(ʰʪ) 

ʉʨʦʢʠ 

ʧʦʩʝʚʘ 

ʅʦʨʤʳ ʫʜʦʙʨʝʥʠʡ ʇʦʣʥʘʷ ʩʧʝʣʦʩʪʴ (2016) ʇʦʣʥʘʷ ʩʧʝʣʦʩʪʴ (2017) 

2,0 ʤʣʥ/ʛa 2,5 ʤʣʥ/ʛa  3,0 ʤʣʥ/ʛa  2,0 ʤʣʥ/ʛa  2,5 ʤʣʥ/ʛa  3,0 ʤʣʥ/ʛa  

1
-5

 ʘ
ʧ
ʨ
ʝ
ʣ
ʷ

 

ʂʦʥʪʨʦʣʴ ʙ/ʫ 6,8 5,7 4,8 7,5 6,8 5,7 

ʅʘʚʦʟ 10 ʪ/ʛa (ʌʦʥ) 7,4 6,6 5,3 8,7 7,8 6,5 

ʌʦʥ+N30P30K0 8,2 7,5 5,8 9,4 8,8 7,0 

ʌʦʥ+N60P60K30 10,8 9,1 7,2 12,6 10,8 8,4 

ʌʦʥ+N90P90K60 8,8 8,2 6,7 9,8 9,5 7,6 

1
0-

1
5

 ʘ
ʧ
ʨ
ʝ
ʣ
ʷ

 ʂʦʥʪʨʦʣʴ ʙ/ʫ  8,2 7,3 6,5 9,5 8,4 7,3 

ʅʘʚʦʟ 10 ʪ/ʛa (ʌʦʥ) 9,0 8,2 7,1 10,8 9,6 8,3 

ʌʦʥ+N30P30K0 10,8 9,6 8,4 11,6 10,3 9,2 

ʌʦʥ+N60P60K30 13,8 11,5 10,3 15,7 13,8 11,8 

ʌʦʥ+N90P90K60 11,7 10,8 9,1 12,8 11,0 10,8 

2
0-

2
5

 ʘ
ʧ
ʨ
ʝ
ʣ
ʷ

 ʂʦʥʪʨʦʣʴ ʙ/ʫ) 6,1 5,3 4,5 7,2 6,4 5,0 

ʅʘʚʦʟ 10 ʪ/ʛa(ʌʦʥ) 7,0 6,1 5,0 7,8 7,1 5,6 

ʌʦʥ+N30P30K0 7,8 7,2 5,6 8,5 8,0 6,7 

ʌʦʥ+N60P60K30 9,7 8,5 6,8 10,3 9,3 7,8 

ʌʦʥ+N90P90K60 8,3 7,8 6,2 9,4 8,5 7,2 

 



 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ, ʚ ʧʦʩʝʚʘʭ ʧʨʦʚʝʜʝʥʥʦʡ 20-25 ʘʧʨʝʣʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʦʨʤʘʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ʛʨʝʯʠʭʠ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ ʯʝʤ ʚ1-ʦʤ ʠ 

2-ʦʤ ʩʨʦʢʘʭ ʧʦʩʝʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʝʜʝʥʠʝ ʧʦʩʝʚʘ ʛʨʝʯʠʭʠ 10-15 ʘʧʨʝʣʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʧʘʟʜʘʣʳʤ ʧʝʨʠʦʜʦʤ ʧʦʩʝʚʘ (1-5 ʠ 20-25 ʘʧʨʝʣʷ) ʥʘʙʣʶʜʘʣʘʩʴ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʪʦʢ ʚ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ. ʅʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʚʘʨʠʘʥʪ 

ʥʘʚʦʟ 10 ʪ/ʛa (ʌʦʥ)+N60P60K30 , ʛʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙ/ʫ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ʚ ʦʜʥʦʤ 

ʨʘʩʪʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 2,0 ʤʣʥ/ʛa, ʧʨʠ ʥʦʨʤʝ ʧʦʩʝʚʘ ʩʝʤʷʥ 5,6-6,2 ʰʪ. ʅʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʚʝʪʦʢ ʧʨʠ 2,5 ʤʣʥ/ʛa ʩʝʤʷʥ 4,2-5,4 ʰʪ ʠ 3,0 ʤʣʥ/ʛa, - 3,8-4,5 ʰʪ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʧʘʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʨʝʯʠʭʠ. 

ʇʨʦʚʝʜʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʨʦʩʪʦʤ (ʩʤ) ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʪʦʢ (ʰʪ) ʚ 

ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʚ ʧʦʩʝʚʝ 1-5 ʘʧʨʝʣʷ ʚ ʥʦʨʤʝ 2,0, 2,5 vᴅ 3,0 ʤʣʥ/ʛʘ ʟʘ 2016 ʛ ʧʦʢʘʟʘʣʘ ʪʝʩʥʫʶ 

ʩʚʷʟʴ ʚ ʬʘʟʝ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ, ʛʜʝ r=+0,960Ñ0,040; r=+0,965Ñ0,031; r=+0,941Ñ0,054, 10-15 aprel 

2017-ci ildᴅ uyĵun olaraq r=+0,982Ñ0,018; r=+0,990Ñ0,010; r=+0,976Ñ0,022 vᴅ 20-25 aprel 2017-

ci ildᴅ r=+0,980Ñ0,020; r=+0,982Ñ0,018; r=+0,930Ñ0,063.  
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INFLUENCE OF SOWING TIME, NORM AND FERTI LIZERS ON BUCKWHEAT 

BRANCHING ON GRAY -BROWN SOILS 

Hasanzadeh Sh.R. 

Plant Protection and Technical Plants Research Institute, Ganja  

 

The study found that when the optimal sowing period of buckwheat in Ganja-Gazakh region was 

carried out on April 10-15, the number of branches per plant increased in all three sowing norms 

compared to early and late sowing (April 1-5 and 20-25). The highest values were observed at the 

rate of fertilizer manure 10 t/ha (background) +N60P60K30, the number of branches per plant was 5.6-

6.2 units at the rate of 2.0 million/ha, 4 at 2.5 million/ha compared to the control variant. 2-5.4 units 

and 3.8-4.5 units increased by 3.0 million/ha. This had a significant effect on the formation of more 

leaf surface, as well as on increasing productivity. 

Key words: gray-brown soils, buckwheat, sowing period, sowing rate, organic and mineral fertilizers, 

branching. 

  



 

ʋɼʂ 63 

 

ɺʃʀʗʅʀɽ ʋɼʆɹʈɽʅʀʁ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ɿɽʈʅɸ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ 

ɺ ɻʗʅɼɾɸ-ɻɸɿɸʍʉʂʆʁ ɿʆʅɽ 

ɻʫʣʠʝʚʘ ʈ.ʍ. 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɻʷʥʜʞʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʟʠʤʳʝ ʟʝʨʥʦʚʳʝ, 

ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʧʨʠʭʦʜʠʪʩʷ ʚ ʚʘʨʠʝʥʪ ʩ ʥʦʨʤʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N90P90K60 

46,0 ʮ/ʛa, ʧʨʠ ʵʪʦʤ ʧʨʠʨʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣ 18,5 ʮ/ʛa ʠʣʠ 72,3% ʀʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʟʠʤʳʝ ʟʝʨʥʦʚʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʚ ʥʦʨʤʝ 30 ʪʦʥʥ ʥʘ ʛʝʢʪʘʨ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ. ʅʘʚʦʟ ʫʚʝʣʠʯʠʚʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʣʫʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ, ʚʳʩʦʢʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʧʨʦʜʫʢʮʠʠ ʟʝʨʥʘ. 

ʂʣʶʯʝʚʘʷ ʩʣʦʚʘ:,ʥʘʚʦʟ,ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ.  

 

ɺʚʝʜʝʥʠʝ 

ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʠʡ ʤʘʩʩʠʚ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 40Á89Ë ʠ 40Á38Ë ʩ.ʰ. ʠ 46Á13Ë ʠ 46Á87Ë ʚ.ʜ. ɺʣʠʷʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʙʳʣʘ ʠʟʫʯʝʥʘ ʥʘ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ 

ʧʦʯʚʘʭ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʨʘʚʥʠʥʥʫʶ ʠ ʧʨʝʜʛʦʨʥʫʶ ʯʘʩʪʴ ʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʳ.G 

ʇʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʂʦʤʠʪʝʪʘ ʉʪʘʪʠʩʪʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚ 2018 

ʛ ʙʳʣʦ ʧʦʩʘʞʝʥʦ 679103 ʛa ʦʟʠʤʘʷ ʠ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. ʇʨʦʠʟʚʝʜʝʥʦ 2042863 ʪ ʟʝʨʥʘ, ʩʨʝʜʥʷʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 30,1 ʮ/ʛa. ɺ ʮʝʣʦʤ ʚ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʠʟ 

ʧʣʦʱʘʜʠ 72080 ʛa ʧʦʣʫʯʝʥʘ 229908 ʪ ʟʝʨʥʘ, ʩʦ ʩʨʝʜʥʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 31,9 ʮ/ʛa. ɸ ʚ 

ʉʘʤʫʭʩʢʦʤ ʨʘʡʦʥʝ ʷʚʣʷʶʱʝʡʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʣʦʱʘʜʠ 6570 ʛa, ʦʙʱʘʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 23210 ʪ ʠ ʩʨʝʜʥʷʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 35,3 ʮ/ʛa [2]. 

ʇʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʮʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʤʠʨʝ. ɹʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʧʦʣʴʟʫʶʪʩʷ ʟʝʨʥʦʤ ʢʘʢ ʦʩʥʦʚʥʳʤ ʠ ʝʞʝʜʥʝʚʥʳʤ ʧʨʦʜʫʢʪʦʤ 

ʧʠʪʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʟʝʨʥʦʤ, ʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʩʝʥʦʤ ʧʰʝʥʠʮʘ ʠʤʝʝʪ ʥʝ 

ʟʘʤʝʥʠʤʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʉʨʝʜʠ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʰʝʥʠʮʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ. ɺ ʩʦʩʪʘʚʝ ʟʝʨʥʘ ʠʤʝʶʪʩʷ ʘʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʤʘʩʣʘ, ʙʝʣʦʢ, 

ʚʠʪʘʤʠʥʳ, ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ɺ ʩʦʩʪʘʚʝ ʟʝʨʥʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʩʷ ʬʦʩʬʦʨ, 

ʮʝʥʥʳʝ ʢʘʣʠʡʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʞʝʣʝʟʦ ʠ ʤʥʦʞʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ [1, s.105]. 

70% ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʧʠʪʘʶʪʩʷ ʟʝʨʥʦʤ ʧʰʝʥʠʮʳ. ʆʥʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ ʠ ʚʢʫʩʦʚʳʤ ʢʘʯʝʩʪʚʦʤ ʠ ʭʦʨʦʰʦ ʦʩʚʘʠʚʘʶʪʩʷ ʢʘʢ ʯʝʣʦʚʝʢʦʤ, ʪʘʢ ʠ 

ʞʠʚʦʪʥʳʤʠ. ɺ 1 ʢʛ ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ ʩʦʜʝʨʞʠʪʩʷ 2000-2500 ʢʘʣʦʨʠʡ, ʚ ʨʞʘʥʦʤ ʭʣʝʙʝ 1800 

ʢʘʣʦʨʠʷ ʵʥʝʨʛʠʠ. ɺ ʩʫʭʦʤ ʚʝʩʝ ʧʰʝʥʠʯʥʦʤ ʭʣʝʙʝ ʩʦʜʝʨʞʠʪʩʷ 16-17% ʙʝʣʢʘ, ʫʩʚʦʷʝʤʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 95%r (ʚ ʨʞʘʥʦʤ ʭʣʝʙʝ ʩʦʜʝʨʞʠʪʩʷ 14-15% ʙʝʣʢʘr), ʫʛʣʝʚʦʜʦʚ 77-78% 

(ʢʨʘʭʤʘʣ), ʤʘʩʝʣ ʜʦ 1,2-15. ʇʦʤʠʤʦ ʵʪʦʛʦ ʚ ʧʰʝʥʠʯʥʦʡ ʤʫʢʝ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪʩʷ ʢʦʤʧʣʝʢʩ 

ʚʠʪʘʤʠʥʦʚ B (B1, B2 ʠ ʜʨ.) ʠ ʚʠʪʘʤʠʥʦʚ PP. ʇʦʤʠʤʦ ʥʘʩʫʱʥʦʛʦ ʭʣʝʙʘ, ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʘʢʘʨʦʥʥʳʝ ʠ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʝ, ʥʘʰʝʜʰʠʝ ʰʠʨʦʢʦʝ 



 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʯʝʣʦʚʝʢʘ. ʀʟ ʟʝʨʥʘ ʧʦʣʫʯʘʶʪ ʢʨʘʭʤʘʣ, ʩʧʠʨʪ, ʢʣʝʡʢʦʚʠʥʫ. ʆʪʭʦʜʳ 

ʟʝʨʥʘ ʠ ʦʩʪʘʪʢʠ ʧʦʩʣʝ ʨʘʟʤʝʣʴʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ [4, s.22]. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʨʝʜʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʠ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʪʨʫʞʝʥʠʢʘʤʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʥʘʫʯʥʳʤ ʤʠʨʦʚ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ ʢʘʢ ʦʜʥʘ 

ʠʟ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʳ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ [3, s.324-327].  

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

ʧʦʯʚʳ ɻʷʥʜʞʠʥʩʢʦʛʦ ɸʛʨʘʨʥʦʛʦ ʅʘʫʯʥʦʛʦ ʠ ʀʥʥʦʚʘʮʠʦʥʥʦʛʦ ʎʝʥʪʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ 

ʉʘʤʫʭʩʢʦʤ ʨʘʡʦʥʝ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʛʜʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʳʪʳ ʩ ʦʟʠʤʳʤʠ ʟʝʨʥʦʚʳʤʠ 

ʩʦʨʪʘ çɸʨʘʥè ʚ 7 ʚʘʨʠʘʥʪʘʭ:  

 ʂʦʥʪʨʦʣʴ ʙ/ʫ; 

 N60P60K30;  

 N90P90K60;  

 N120P120K90;  

 ʅʘʚʦʟ 20 ʪ/ʛa;  

 ʅʘʚʦʟ 30 ʪ/ʛa;  

 ʅʘʚʦʟ 40 ʪ/ʛa. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 56,0 ʤ2 (8,0x7,0), ʨʘʩʯʝʪʥʘʷ ʧʣʦʱʘʜʴ 50,4 

ʤ2 (7,2x7,0), ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʠʤʝʝʪʩʷ ʟʘʱʠʪʥʘʷ ʧʦʣʦʩʘ 0,8 ʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ 4 ʧʦʚʪʦʨʥʦʩʪʷʭ, ʩʝʤ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʦʙʳʯʥʳʤ ʨʷʜʘʤ ʩ ʚʥʝʩʝʥʠʝʤ 220 ʢʛ ʟʝʨʥʘ 

(4,5 ʤʣʥ.ʰʪ. ʥʘ ʛʘ). ʉʝʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ. 

ʇʦʜ ʟʝʨʥʦʚʳʝ ʚʥʦʩʠʣʠʩʴ: ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ 

ʢʘʞʜʦʛʦ Tᴅcr¿bᴅ sahᴅsindᴅ mineral g¿brᴅlᴅrdᴅn azot-ammonium nitrat 34,7% -ʡ ʘʟʦʪ-

ʘʤʤʠʷʯʥʳʡ ʥʠʪʨʘʪ, ʬʦʩʬʦʨ-ʘʤʤʦʬʦʩʢʘ- 52%- ʡ ʠ ʢʘʣʠʡ- ʩʫʣʴʬʘʪ ʢʘʣʠʷ -46%- ʡ, ʨʘʟʣʦʞʝʥʥʳʡ 

ʥʘʚʦʟ (aʟʦʪ 0,5%, ʬʦʩʬʦʨ 0,25%, ʢʘʣʠʡ 0,6%) istifadᴅ edilmiĸdir. ɽʞʝʛʦʜʥʦ ʧʦʜ ʧʘʭʦʪʥʳʡ ʩʣʦʡ 

100% ʚʥʦʩʠʣʠʩʴ ʥʘʚʦʟ, ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ, ʘʟʦʪ ʚʥʦʩʠʣʩʷ 2 ʨʘʟʘ ʚ ʚʠʜʝ ʧʦʜʢʦʨʤʢʠ ʨʘʥʥʝʡ ʚʝʩʥʦʡ. 

ʇʨʦʚʦʜʠʣʠʩʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʡ ʟʦʥʳ[5].  

ɸʥʘʣʠʟʳ ʥʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʧʨʦʚʦʜʠʣʠʩʴ: ʧʦʛʣʦʱʝʥʥʳʡ ʘʤʤʠʘʢ ʧʦ ɼ.ʇ.ʂʦʥʝʚʫ, 

ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ ʧʦ ɻʨʘʥʚʘʣ-ʃʷʞʫ, ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ ʧʦ ɹ.ʇ ʄʘʯʠʛʠʥʫ,ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ 

ʬʦʩʬʦʨ ʧʦ ɼʝʥʠʞʝ, ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ ʧʦ ʇ.ɹ.ʇʨʦʪʘʩʦʚʫ ʥʘ ʧʣʘʤʝʥʥʦʤ ʬʦʪʦʤʝʪʨʝ.  

ɺʳʚʦʜʳ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʪʳ ʚʣʠʷʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ ʚ ʢʦʥʪʨʦʣʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ 

ʫʨʦʞʘʡ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʠʣ 25,6 ʮ/ʛa. ɸ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʚʦʟʨʦʩʣʘ. ʊʘʢ, ʚ ʚʘʨʠʘʥʪʝ 

ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N60P60K30 ʫʨʦʞʘʡ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣ 33,4 ʮ/ʛa, ʧʨʠʨʦʩʪ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 7,8 ʮ/ʛa ʠʣʠ 30,5%. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʘʨʠʘʥʪ 

N90P90K60, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣ 46,0; 20,4 ʮ/ʛa ʠʣʠ 79,7%. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (N120P120K90) ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʩʦʩʪʘʚʣʷʷ 42,5; 16,9 ʮ/ʛa ʠʣʠ 66,0%. ʇʨʠʭʦʜʷʱʝʡ ʥʘ ʢʘʞʜʳʡ ʢʛ ʫʨʦʞʘʡ ʟʝʨʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣ 5,2; 8,5; 5,1 ʢʛ. ɺ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 20 ʪ/ʛa 

ʫʨʦʞʘʡ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣ 32,0 ʮ/ʛa. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʨʦʩʪ ʟʝʨʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦʥʪʨʦʣʶ 



 

ʩʦʩʪʘʚʠʣ 6,4 ʮ/ʛa ʠʣʠ 25,0%, ʘ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʨʠʭʦʜʠʪʩʷ ʚ ʚʘʨʠʘʥʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʚʦʟʘ 30 ʪ/ʛa, ʩʦʩʪʘʚʣʷʷ ʧʨʠ ʵʪʦʤ 44,1 ʮ/ʛa; 18,5 ʠʣʠ 72,3%, ʘ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 

40 ʪ/ʛa ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʘʨʠʘʥʪʫ ʥʘʚʦʟ 30 ʪ/ʛa ʫʨʦʞʘʡʥʦʩʪʴ ʫʤʝʥʴʰʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 40,4 

s/ha; 14,8 ʮ/ʛa ʠʣʠ 57,8%. ʋʨʦʞʘʡ ʟʝʨʥʘ ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʢʘʞʜʳʡ ʪʦʥʥ ʥʘʚʦʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣ 32,0 ʢʛ; 61,7 ʢʛ ʠʣʠ 37,0 ʢʛ.  

 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ˉ ɺʘʨʠʘʥʪʳ 

2017  2018 2019 ʇʦʩʣʝ 3 ʣʝʪ  

ʋʨʦʞʘ

ʡ 

ʟʝʨʥʘ, 

ʮ/ʛa 

ʇʨʠʨʦʩʪ ʋʨʦʞʘ

ʡ 

ʟʝʨʥʘ, 

ʮ/ʛa 

ʇʨʠʨʦʩʪ ʋʨʦ

ʞʘʡ 

ʟʝʨʥʘ

, ʮ/ʛa 

ʇʨʠʨʦʩʪ ʋʨʦʞ

ʘʡ 

ʟʝʨʥʘ, 

ʮ/ʛa 

ʇʨʠʨʦʩʪ 

ʮ/ʛa %  ʮ/ʛa %  ʮ/ʛa %  ʮ/ʛa %  

1 
ʂʦʥʪʨʦʣʴ 

ʙ/ʫ  
26,3 - - 25,5 - - 25,0 - - 25,6 - - 

2 N60P60K30 33,3 7,0 26,7 32,5 7,0 27,5 34,3 9,3 37,2 33,4 7,8 30,5 

3 N90P90K60 46,5 20,2 76,8 45,8 20,3 79,6 45,3 20,3 81,2 46,0 20,4 79,7 

4 
N120P120K9

0 
43,5 17,2 65,4 42,5 17,0 66,7 41,5 16,5 66,0 42,5 16,9 66,0 

5 
ʅʘʚʦʟ 

20 ʪ/ʛa 31,8 5,5 21,0 31,3 5,8 22,7 32,5 7,5 30,0 32,0 6,4 25,0 

6 
ʅʘʚʦʟ 

30 ʪ/ʛa 43,5 17,2 65,4 44,5 19,0 74,5 44,3 19,3 77,2 44,1 18,5 72,3 

7 
ʅʘʚʦʟ 

40 ʪ/ʛa 
40,0 13,7 52,4 41,3 15,8 62,0 40,0 15,0 60,0 40,4 14,8 57,8 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʳʪʦʚ p=2,30-2,95%, ʧʨʠʨʦʩʪ ʧʦ ʚʘʨʠʘʥʪʘʤ E, ʮ/ʛa ʧʨʝʚʳʰʘʝʪ 

ʚ 3 ʨʘʟʘ E=0,87-1,12 ʮ/ʛa.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ, ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 46,0 ʮ/ʛa 

ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʥʦʨʤʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N90P90K60 , ʛʜʝ ʧʨʠʨʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣ 20,4 ʮ/ʛa ʠʣʠ 79,7%, ʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʚʦʟʘ 30 ʪ/ʛa 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣ 44,1 ʮ/ʛa, ʘ ʧʨʠʨʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 18,5 ʮ/ʛa ʠʣʠ 72,3%. 

ʈʝʟʶʤʠʨʫʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʤʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤ, ʘ ʥʘʚʦʟʘ ʜʦʩʪʘʪʦʯʥʦ 30 ʪ/ʛʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʵʪʠʭ 

ʥʦʨʤʘʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʧʦʣʫʯʘʝʪʩʷ ʚʳʩʦʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʞʘʡ.  
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INFLUENCE OF FERTILIZ ERS ON CROP GROWTH OF WINTER WHEAT IN 

THE GANJA -KAZAKH REG ION 

Guliyev R.K.  

Azerbaijan State Agrarian University, Ganja 

 

So, as a result of the use of mineral and organic fertilizers for winter wheat, the highest grain yield 

was 46.0 s/ha with the norm of N90P90K60 mineral fertilizers. The increase was 20.4 s/ha or 79.7% 

compared to the control (without fertilizers) option, 44.1 s / ha for 30 t / ha of organic fertilizers, 18.5 

s/ha or 72.3% for control growth accordingly. Based on the foregoing, we can conclude that there is 

a need to provide mineral fertilizers for winter wheat within normal limits. It is enough to give 30 

tons of manure per hectare. In this case, the wheat yield was high. In addition to increasing the yield 

of winter wheat, manure restores soil fertility and improves the quality of the crop, laying the 

foundation for an environmentally friendly crop. 

Key words: manure, mineral fertilizer, soil organic matter. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʅʆʈʄɸʊʀɺʅʆ-ʊɽʍʅʀʏɽʉʂʀʍ ɸʂʊʆɺ ʆʇʈɽɼɽʃɽʅʀʗ 

ʇʃʆʊʅʆʉʊʀ ʇʆʏɺʓ 

ʂʦʣʝʩʥʠʢʦʚʘ ʅ.ɸ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ɸʢʘʜʝʤʠʷ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ  

ʠʤʝʥʠ ɼ.ʀ. ʀʚʘʥʦʚʩʢʦʛʦ, ʈʦʩʪʦʚ ʥʘ ɼʦʥʫ 

 

ɿʝʤʣʷ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʦʭʨʘʥʷʶʪʩʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʢʘʢ ʦʩʥʦʚʘ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʨʦʜʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʎʝʣʷʤʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʶʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʭ ʜʝʛʨʘʜʘʮʠʠ ʠ 

ʧʦʨʯʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʟʘʭʣʘʤʣʝʥʠʷ, ʵʨʦʟʠʠ, ʟʘʩʦʣʝʥʠʷ, ʧʦʜʪʦʧʣʝʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ, 

ʠʩʪʦʱʝʥʠʷ, ʫʪʦʤʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ.  

ʆʭʨʘʥʘ ʠ ʟʘʱʠʪʘ ʧʦʯʚ ʦʪ ʜʝʛʨʘʜʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʩʬʝʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ: ʂʦʥʩʪʠʪʫʮʠʝʡ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʜʝʢʩʘʤʠ (ʟʝʤʝʣʴʥʳʤ, ʣʝʩʥʳʤ, ʚʦʜʥʳʤ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʠ ʜʨ.), 

ʟʘʢʦʥʥʳʤʠ ʠ ʧʦʜʟʘʢʦʥʥʳʤʠ ʘʢʪʘʤʠ ʈʌ ʠ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ, ʧʦʩʪʘʥʦʚʣʝʥʠʷʤʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ, ʧʨʠʢʘʟʘʤʠ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷʤʠ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ ʚ ʧʨʝʜʝʣʘʭ ʠʭ 

ʶʨʠʩʜʠʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ 

ʩʬʝʨʝ ʧʨʠʤʝʥʷʝʪʩʷ ʨʷʜ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʘʢʪʦʚ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʦʪʨʘʩʣʝʚʳʝ 

ʩʪʘʥʜʘʨʪʳ, ʨʫʢʦʚʦʜʷʱʠʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʳ, ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ, ʠʥʩʪʨʫʢʮʠʠ ʠ ʜʨ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ɻʆʉʊ 26213-91 

çʇʦʯʚʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘè ʠʣʠ ɻʆʉʊ 26488-85 çʇʦʯʚʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʧʦ ʤʝʪʦʜʫ ʎʀʅɸʆè. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʟʘʢʨʝʧʣʝʥʦ ʩʪʘʥʜʘʨʪʘʤʠ. ʇʨʠʭʦʜʠʪʩʷ 

ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʩʠʪʫʘʮʠʷʤʠ, ʢʦʛʜʘ ʠʤʝʶʱʠʡʩʷ ʧʨʦʙʝʣ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ, ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʠʟ ʩʤʝʞʥʳʭ 

ʦʙʣʘʩʪʝʡ. ʂ ʪʘʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʦʪʥʦʩʠʪʩʷ ɻʆʉʊ 5180-2015 çɻʨʫʥʪʳ. ʄʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢè, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʯʚ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʩʦʦʙʨʘʞʝʥʠʷʤ. ʇʨʠ ʵʪʦʤ, ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʬʦʨʤʘʣʴʥʦ (ʩ ʶʨʠʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ) 

ʜʘʥʥʳʡ çʩʪʘʥʜʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʜʠʩʧʝʨʩʥʳʝ ʧʝʩʯʘʥʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʛʨʫʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘè. ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ ʩʪʘʥʜʘʨʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʠʥʳʭ ʮʝʣʝʡ, ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʦʚʝʨʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʣʫʯʘʝʤʳʝ ʜʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʘ ʩ ʶʨʠʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʫʜʫʪ ʧʨʠʟʥʘʥʳ/ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʟʥʘʥʳ ʶʨʠʜʠʯʝʩʢʠ ʥʝʜʦʧʫʩʪʠʤʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʘʢʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʯʚʝʥʥʦ-ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ, 

ʧʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʠʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ 

ʠʟʫʯʝʥʠʝ ʧʦʯʚʳ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʪʝʣʘ. 

  



 

ʋɼʂ 63 

 

ʆɹʑɸʗ ʆʎɽʅʂɸ ʉɸʅʀʊɸʈʅʆɻʆ ʀ ʃɽʉʆʇɸʊʆʃʆɻʀʏɽʉʂʆɻʆ 

ʉʆʉʊʆʗʅʀʗ ʃɽʉʅʓʍ ʅɸʉɸɾɼɽʅʀʁ ɿʀɸʅʏʋʈʀʅʉʂʆɻʆ ʃɽʉʍʆɿɸ 

ʈɽʉʇʋɹʃʀʂʀ ɹɸʐʂʆʈʊʆʉʊɸʅ 

ʍʘʨʨʘʩʦʚʘ ɿ.ɿ., ʂʫʣʘʛʠʥ ɸ.ɸ. 

ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ɸʢʤʫʣʣʳ, ʋʬʘ 

 

ʃʝʩʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʩʝ ʙʦʣʴʰʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʛʘʪʠʚʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʦʩʣʘʙʣʝʥʠʝ ʜʝʨʝʚʴʝʚ, ʠʭ ʧʦʚʳʰʝʥʥʳʡ ʦʪʧʘʜ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 2019 ʛʦʜʫ ʧʨʦʚʝʜʝʥʦ ʩʘʥʠʪʘʨʥʦʝ ʠ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʣʝʩʦʚ ɿʠʘʥʯʫʨʠʥʩʢʦʛʦ ʣʝʩʭʦʟʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʠʘʥʯʫʨʠʥʩʢʠʡ ʣʝʩʭʦʟ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ, ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʣʝʩʥʦʡ ʬʦʥʜ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʰʠ ʣʝʩʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʩʝ ʥʘʠʙʦʣʴʰʝʤʫ ʚʣʠʷʥʠʶ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʠʪʦʛʝ ʢʦʠʭ ʧʦʷʚʣʷʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝ 

ʜʝʨʝʚʴʝʚ, ʠʭ ʧʦʚʳʰʝʥʥʳʡ ʦʪʧʘʜ ʚ ʥʘʩʘʞʜʝʥʠʠ. ʇʨʦʛʨʝʩʩʠʚʥʘʷ ʠ ʦʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ 

ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʜʝʢʚʘʪʥʳʭ ʩʧʦʩʦʙʦʚ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʣʝʩʥʳʝ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʦʡʢʦʩʪʠ ï ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ 

ʣʝʩʦʚʦʜʘʤʠ [3, 4]. 

ʃʝʩʥʦʡ ʬʦʥʜ ʚ ɿʠʘʥʯʫʨʠʥʩʢʦʤ ʨʘʡʦʥʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ - ʦʪ ʣʝʩʦʩʪʝʧʝʡ ʜʦ ʛʦʨʥʦ-ʣʝʩʥʦʡ, ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʜʨʝʚʝʩʥʦʢʫʩʪʘʨʥʠʢʦʚʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʡ ʬʘʫʥʳ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʦʥʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʝʩʦʚ. ʇʦʚʨʝʞʜʝʥʠʷ, ʥʘʥʦʩʠʤʳʝ 

ʚʨʝʜʠʪʝʣʷʤʠ ʣʝʩʘ, ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʷʪ ʢ ʨʷʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʚʳʟʳʚʘʶʪ ʧʦʣʥʦʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ ʥʘʨʫʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ, ʧʦʪʝʨʶ ʧʨʠʨʦʩʪʘ ʠ ʜʨʫʛʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɺ ʙʘʟʫ ʠʟʫʯʝʥʠʡ ʧʦʣʦʞʝʥʳ ʩʧʦʩʦʙʳ ʧʦʣʝʚʦʛʦ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʚʳʙʦʨʦʯʥʳʤ ʤʝʪʦʜʦʤ. 

ɼʣʷ ʙʦʣʴʰʝ ʯʝʪʢʦʛʦ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʤʝʥʷʣʩʷ ʤʘʨʰʨʫʪʥʦ-ʜʝʪʘʣʴʥʳʡ 

ʩʧʦʩʦʙ ʥʘ ʫʯʘʩʪʢʠ ʣʝʩʥʠʯʝʩʪʚʘ. ʇʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʝʛʦ ʚʟʷʪ ʠʟ ʩʧʦʩʦʙʘ ʯʘʩʪʠʯʥʦʡ ʦʮʝʥʢʠ 

ʩʚʦʡʩʪʚ. ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʟʘʣʦʞʝʥʳ ʚ ʩʦʛʣʘʩʦʚʘʥʠʠ ʩ ʆʉʊ 56-69- 83 çʇʣʦʱʘʜʠ ʧʨʦʙʥʳʝ 

ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʝ. ʉʧʦʩʦʙ ʟʘʢʣʘʜʢʠè [1]. 

 

  



 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʥʘʩʘʞʜʝʥʠʡ ʟʘ 

2019 ʛʦʜ 

 
 

ʎʝʣʴʶ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʯʠʪʘʝʪʩʷ ʦʮʝʥʢʘ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʩʘʞʜʝʥʠʷ, ʩ ʥʘʨʫʰʝʥʥʦʡ ʠ ʫʪʨʘʯʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʚʳʷʚʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʚʨʝʜʠʪʝʣʝʡ, ʘ ʝʱʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʦʪ ʧʦʞʘʨʦʚ, ʩ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʪʘʙʣ. 1). 

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʫʩʳʭʘʥʠʝ ʠ ʦʩʣʘʙʣʝʥʠʝ ʜʨʝʚʦʩʪʦʝʚ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʙʦʣʝʟʥʠ ʣʝʩʘ ï 71,6 %; ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

ï 18,5 %; ʣʝʩʥʳʝ ʧʦʞʘʨʳ ï 9,5 % ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ (ʧʦʜʩʦʯʢʘ ʣʝʩʘ) ï 0,4 %. 

ʆʩʣʘʙʣʝʥʠʝ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (ʙʝʨʝʟʳ) ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʧʨʦʷʚʣʝʥʠʷ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʩʠʣʴʥʳʝ 

ʚʝʪʨʘ, ʩʥʝʛʦʣʦʤʳ ʠ ʩʥʝʛʦʚʘʣʳ, ʟʘʩʫʭʘ) ʧʦʩʪʨʘʜʘʣʠ ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʥʘʙʣʶʜʘʣʩʷ ʧʦʚʳʰʝʥʥʳʡ ʪʝʢʫʱʠʡ ʦʪʧʘʜ. ɺ ʩʚʷʟʠ ʩ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʩʦʚ 

ʣʝʩʥʠʯʝʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠʨʦʜʥʘʷ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʧʦʨʦʜ 

ʜʝʨʝʚʴʝʚ, ʧʦʛʠʙʰʠʭ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʦʛʥʝʤ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʝʣʴ, ʦʩʠʥʫ ʠ ʙʝʨʝʟʫ. ʂ ʬʘʢʪʦʨʫ, 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʝʤʫ ʥʘ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʦʩʪʦʝʚ, ʦʪʥʦʩʠʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ. 
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Forests are increasingly affected by negative anthropogenic and natural processes, which result in 

the weakening of trees, their increased drop in plantings. In this regard, in 2019, a sanitary and forest 

pathology survey of the forests of the Zianchurinsky forestry enterprise of the Republic of 

Bashkortostan was conducted.  
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ʂ ɺʆʇʈʆʉʋ ʆ ɺʀɼʆɺʆʄ ʉʆʉʊɸɺɽ ʆʇʓʃʀʊɽʃɽʁ ʃʖʎɽʈʅʓ ɺ 

ʎɽʅʊʈɸʃʔʅʆʄ ʇʈɽɼʂɸɺʂɸɿʔɽ 

ʏʝʥʠʢʘʣʦʚʘ ɽ.ɺ., ʃʝʙʝʜʝʚʘ ʅ.ʉ. 

ʉʝʚʝʨʦ - ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʘʛʨʘʨʥʳʡ ʮʝʥʪʨ, ʄʠʭʘʡʣʦʚʩʢ 

 

ʃʶʮʝʨʥʫ ʚʦʟʜʝʣʳʚʘʶʪ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʘ ʢʦʨʤ ʩʢʦʪʫ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʝʝ ʧʣʦʱʘʜʝʡ 

ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ. ʆʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʝʨʝʢʨʝʩʪʥʳʤ ʦʧʳʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ ʦʜʠʥʦʯʥʳʝ ʧʯʝʣʳ. ɸʚʪʦʨʘʤʠ 

ʦʧʠʩʳʚʘʝʪʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʯʝʣʠʥʳʭ, ʦʧʳʣʷʶʱʠʭ ʣʶʮʝʨʥʫ ʥʘ ʧʦʩʝʚʘʭ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ 

ʌʅɸʎè. ɺʳʷʚʣʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʳ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʫʪʠ ʨʦʩʪʘ 

ʧʦʧʫʣʷʮʠʡ ʧʯʝʣʠʥʳʭ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʎʝʥʪʨʘʣʴʥʦʝ ʇʨʝʜʢʘʚʢʘʟʴʝ, ʣʶʮʝʨʥʘ, ʦʧʳʣʠʪʝʣʠ, ʦʜʠʥʦʯʥʳʝ ʧʯʝʣʳ, ʫʨʦʞʘʡ 

ʩʝʤʷʥ. 

 

ɺ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʩ ʧʯʝʣʠʥʳʤʠ (Hymenoptera, 

Apoidea), ʵʥʪʦʤʦʬʠʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʦʢʘʟʘʣʠʩʴ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʥʠʤʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ 

ʧʝʨʝʢʨʝʩʪʥʦʤ ʦʧʳʣʝʥʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʩʝʤʷʥ [1]. ɺ ʥʦʚʦʤ ʪʳʩʷʯʝʣʝʪʠʠ 

ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ɽʚʨʦʧʝ ʠ ɸʤʝʨʠʢʝ ʩʥʠʞʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʜʠʢʠʭ ʧʯʝʣʠʥʳʭ, ʢʘʢ ʠ 

ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʦʧʳʣʝʥʠʝ [2]. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʧʳʣʠʪʝʣʝʤ ʣʶʮʝʨʥʳ 

ʷʚʣʷʝʪʩʷ ʧʯʝʣʘ Megachile rotundata F. ɽʝ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʚʦʜʷʪ ʠ ʟʘʚʦʟʷʪ ʥʘ ʧʦʣʷ ʣʶʮʝʨʥʳ [3]. 

ʕʪʦʪ ʚʠʜ ʧʯʝʣ ʦʙʠʪʘʝʪ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʠ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʇʨʝʜʢʘʚʢʘʟʴʷ [1]. ʆʜʥʠʤ ʠʟ 

ʧʨʠʝʤʦʚ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʩʣʫʞʠʪ ʚʚʝʜʝʥʠʝ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʘʛʨʦʙʠʦʮʝʥʦʟʳ [1]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ, ʈʦʩʩʠʠ ʠ ʙʳʚʰʠʭ ʨʝʩʧʫʙʣʠʢ ʉʉʉʈ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʢʦʣʦ 40 ʚʠʜʦʚ ʦʜʥʦʣʝʪʥʝʡ ʠ ʤʥʦʛʦʣʝʪʥʝʡ ʣʶʮʝʨʥʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʣʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ 

(Medicago varia Mart.), ʣʶʮʝʨʥʘ ʧʦʩʝʚʥʘʷ (Medicago sativa L.), ʣʶʮʝʨʥʘ ʞʝʣʪʘʷ (Medicago 

falcate L.) ʠ ʭʤʝʣʝʚʠʜʥʘʷ (Medicago lupulina L.). ʋʯʝʥʳʤʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʅʀʀʉʍ (ʌɻɹʅʋ 

çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʅɸʎè) ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʇʨʝʜʢʘʚʢʘʟʴʝ ʚʳʚʝʜʝʥʳ ʩʦʨʪʘ ʩʠʥʝʡ ʠ 

ʞʝʣʪʦʡ ʣʶʮʝʨʥʳ. ʅʘ ʩʝʤʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʣʶʮʝʨʥʳ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʧʳʣʠʪʝʣʝʡ. ʉʙʦʨʳ ʧʯʝʣʠʥʳʭ ʤʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʦʨʪʘʭ ʣʶʮʝʨʥʳ ʩʝʣʝʢʮʠʠ ʉʅʀʀʉʍ ʂʝʚʩʘʣʘ 

ʠ ɽʣʝʥʘ (ʣʶʮʝʨʥʘ ʩʠʥʷʷ) ʠ ʊʘʪʴʷʥʘ (ʣʶʮʝʨʥʘ ʞʝʣʪʘʷ). ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʯʝʣʠʥʳʭ ʧʨʠʤʝʥʷʣʠ 

ʤʝʪʦʜʳ ʖ.ɸ. ʇʝʩʝʥʢʦ [3].  

ʉʨʝʜʠ ʚʳʷʚʣʝʥʥʳʭ 65 ʚʠʜʦʚ ʧʯʝʣʠʥʳʭ - ʦʧʳʣʠʪʝʣʝʡ ʣʶʮʝʨʥʳ ʜʦʤʠʥʠʨʦʚʘʣʠ 8 ʚʠʜʦʚ, 

ʘ ʠʤʝʥʥʦ: Andrena flavipes Pz., A. ovatula Thomson, Mellitturge clavicorns Latr., Rhophitoides 

canus Ev., Melitta budensis Mocs., Melitta leporina Pz., Megachile centencularis L., Eucera clypeata 

Erichson. ʂ ʦʙʳʯʥʳʤ ʚʠʜʘʤ ʤ  rʦʪʥʦʩʠʤ 19 ʚʠʜʦʚ: Andrena dorsata Kirby, A. erythrocnemis F. 

Mor., A. minutuloides Perkins, A. stoeckhertella Pittioni, Panurgus banksianus Kirby., Halictus 

eurygnathus Bl¿thgen, H. resurgens Nurse, H. sajoi Bl¿thgen, H. sexcinctus F., H. simplex Bl¿thgen, 

Evylaeus calceatus Scop., Ev. malachurus Kirby., Ev. tarsatus Schenck, Megachile genalis F. Mor., 

M. rotundata F., Eucera excisa Mocs., E. longicornis L., Apis mellifera L. ʂ ʨʝʜʢʠʤ ʚʠʜʘʤ ʙʳʣʠ 

ʦʪʥʝʩʝʥʳ 40 ʚʠʜʦʚ, ʚʩʪʨʝʯʘʚʰʠʭʩʷ ʝʜʠʥʠʯʥʦ: Andrena argentata Smith, Andrena bimaculata 

(Kirby), Andrena gelriae van der Vecht., Andrena nanaeiformis Nosk., Andrena nitida M¿ller, 

Andrena nitidiuscula Schenk, Andrena nitida M¿ller., Andrena nitidiuscula Schenk, Andrena 

wilkella Kirby, Panurginus sculpuratus F. Mor., Halictus maculatus Smith, Lasioglossum 



 

interruptum Pz., Evylaeus aeratus Kirby, Ev. euboeensis Strand., Ev. marginatus Kirby, Ev. nigripes 

Lep., Ev. puncticollis F. Mor., Seladoonia subaurata Rossi, Sphecodes albilabris Kirby, S. 

monilicornis Kirby, S. reticulatus Thomson., S. schrencki Hagens, Nomis ruficornis Latr., Osmia 

cornuta Latr., O. confusa F. Mor., O. gallarum Spin., O. pilicornis Smith., O. coerulescens L., 

Megachile tricetirum Lep., M. ligniseca Kirby, Nomada cinnabarina F., N. roberjeotiana Pz., N. 

rufipes F., Ceratina callosa F., C. chalictes Latr., C. cyanea Kirby, Bombus ruderatus F., B. terrestris 

L., B. zonatus Smith. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʯʝʣʠʥʳʭ ʥʘʜʦ ʦʙʦʛʘʱʘʪʴ ʮʚʝʪʢʦʚʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʪʝʧʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤʷʥ ʣʶʮʝʨʥʳ ʨʘʟʤʝʱʘʪʴ ʩʝʤʝʥʥʠʢʠ ʚʙʣʠʟʠ ʦʪ 

ʮʝʣʠʥʥʳʭ ʠ ʟʘʣʝʞʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʧʫʰʝʢ ʣʝʩʦʧʦʣʦʩ ʠ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʧʯʝʣ, ʩʦʟʜʘʥʠʝ 

ʤʠʢʨʦʟʘʢʘʟʥʠʢʦʚ [1]. ʉʝʤʝʥʥʳʝ ʫʯʘʩʪʢʠ ʣʶʮʝʨʥʳ ʩʣʝʜʫʝʪ ʚʳʩʝʚʘʪʴ ʰʠʨʦʢʦʨʷʜʥʳʤ ʩʧʦʩʦʙʦʤ 

ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ (ʜʦ 5 ʛʘ) ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʜʦ 4 ʢʛ/ʛʘ, ʧʦʣʦʩʘʤʠ ʚʜʦʣʴ ʣʝʩʦʧʦʣʦʩ, 

ʚʙʣʠʟʠ ʩʪʘʨʳʭ ʣʶʮʝʨʥʠʱ. ʇʨʠʚʣʝʢʘʝʪ ʧʯʝʣʠʥʳʭ ʧʦʩʝʚ ʧʦ ʢʨʘʷʤ ʧʦʣʝʡ ʧʨʠʤʘʥʦʯʥʳʭ ʧʦʣʦʩ ʠʟ 

ʵʥʪʦʤʦʬʠʣʴʥʳʭ ʢʫʣʴʪʫʨ [1, 3]. ʅʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʧʦʧʫʣʷʮʠʡ 

ʧʨʠʨʦʜʥʳʭ ʦʧʳʣʠʪʝʣʝʡ ʚ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 
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Alfalfa is cultivated in many countries for livestock feed. To expand its area requires a sufficiently 

high quality and quantity of seeds. It is provided by cross-pollination, which is produced mainly by 

single bees. The authors describe the species composition of bees pollinating alfalfa in the crops of 

the North Caucasian FNATs. The dominant species were identified. The ways of growing bee 

populations in agro-industrial conditions are discussed. 

Key words: Central Ciscaucasia, alfalfa, pollinators, single bees, harvest of seeds. 
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STUDY OF LYCIUM L. GENUS SPECIES SPREAD IN THE TERRITORY  OF 

NAKHCHIVAN AUTONOMOU S REPUBLIC 

Nasirova A.S. gizi, Ibrahimov A.M. oglu 

ANAS Nakhchivan Branch, Bioresources Institute, Nakhchivan city 

 

The article provides information on the modern systematic condition of plants belonging to the 

Lycium L. genus of Solanaceae Adans. family spread in the flora of the Nakhchivan Autonomous 

Republic. According to the long-term research, it has been revealed that, three species of Lycium L. 

genus have spread in the area. Due to the limited population species of Lycium genus, its natural 

resources are very limited. It has been determined that, wild species of Lycium L. genus can be used 

in the future to supply the medical industry with raw materials, ornamental horticulture, improving 

environmental sanitation, and production of some medicines. 

Kew words: Azerbaijan, Nakhchivan, Lycium, genus, natural resources, systematic composition. 

 

Introduction. Wild fruit and berry plants spread in the territory of the Nakhchivan 

Autonomous Republic being a natural resource, are as well as a valuable source of resources and 

medicinal properties, so their study is more interesting. A rich gene pool of wild and cultivated fruit 

and vegetable plants has been collected in the territory of the Autonomous Republic. In this area, wild 

fruit and berry plants form natural biocenoses in the plains, foothills and mountainous areas. 

Therefore, the study of the diversity of individual fruit and berry plants, the collection of their gene 

pool for scientific purposes in the collection garden and their use in selection is one of the main 

problems facing the research work. Wild fruit plants being a natural resource as well as are a valuable 

resource. Many of these plants have a special place in human diets since ancient times. These plants 

are used fresh by the locals, but are also suitable for the preparation of liquor, wine, alcoholic 

beverages, juices, syrups, marmalades, jams and compotes. Wild and cultivated species of the Lycium 

L. genus occupy one of the most important places in the rich vegetation of the Nakhchivan 

Autonomous Republic. Although recently published literature (5, pp. 187) provides information on 

the systematic composition of wild species belonging to the Lycium L. genus, their botanical 

characteristics, precise distribution zones, modern systematics, natural resources and usage prospects 

remain unexplored. 

Although there is general information about the species belonging to the Lycium genus spread 

in the territory of Nakhchivan AR, there is still no exact information about their natural resources and 

current condition. In the books of ñFlora of the USSRò (5, pp. 77-84) and ñTrees and shrubs of the 

USSRò (8, pp. 95-100) there has been reported of Lycium ruthenicum Murr. and Lycium 

turcomanicum Turcz. ex Miers two species of Lycium genus spread as wild form in the South 

Caucasus. 

Also in the book of ñFlora of the USSRò (17, pp. 80) Lycium turcomanicum Turcz. ex Miers 

species is shown to be very similar to Lycium depressum Stocks species. For this reason, it is noted 

of appropriation of calling it Lycium depressum Stocks. In the book of ñFlora of the Caucasusò (6, 

pp. 438-439) and ñFlora of Azerbaijanò (4, pp. 404-406) there has been stated that both species are 

found in the territory of the Nakhchivan Autonomous Republic. 

As noted in the literature materials, Lycium barbarum L. species has only been introduced to 

the area. 



 

E.M. Gurbanov (7, pp. 217) while studying the vegetation of the Nakhchivanchay basin, 

showed that a Lycium ruthenicum Murr. species is spread in the research area. 

In the book of ñSynopsis of Azerbaijani floraò (1, pp.165) by A.M. Askerov, there have been 

noted that, although 5 species of Lycium L. genus Lycium barbarum L., L. chinensis Mill., L. 

depressum Stocks (L. turcomanicum Turcz. ex Miers), L. norridum Thunb and L. ruthenicum Murr. 

spread in the flora of Azerbaijan, only L. ruthenicum Murr. is shown to be widespread in the wild. 

However, in the second volume of the author's book ñFlora of Azerbaijanò (2, pp. 226-227), published 

in 2005, the distribution of 3 species - Lycium depressum Stocks (L. turcomanicum Turcz. Ex Miers), 

L. ruthenicum Murr. and L. barbarum L.of Lycium genus have been reported. Of them, just Lycium 

barbarum L. species is used in greening parks and gardens in cultural conditions. 

In the book by S.K. Cherepanov (3, pp. 939-940) during the specification of systematic taxa 

Lycium turcomanicum Turcz. ex Miers species is shown in content of Lycium depressum Stocks. 

Recent research on the Lycium L. genus have been given by T.H. Talibov and A.Sh. Ibrahimov 

(10, pp. 187). During the researches carried out by the authors, the taxonomic composition of the 

higher spore, Gymnosperm and Angiosperm plants of the flora of the autonomous republic was 

determined. In the book there have been noted that, along with other plants, three species of Lycium 

L. genus - Lycium barbarum L., L. ruthenicum Murr., L. depressum Stocks (L. turcomanicum Turcz. 

ex Miers) spread in the area. 

Examination of the literature (8, pp. 159-163; 9, pp. 60-77), as well as expeditions to the area, 

there have been revealed that, at present Lycium barbarum L., L. ruthenicum Murr. and L. depressum 

Stocks (L. turcomanicum Turcz. ex Miers) species of Lycium L. genus spread in the area. 

These species are mainly distributed on the rocky-gravel slopes of the middle and relatively 

high mountain zones, in sparse forests, glade and forest edges, river valleys, individually or in groups 

in the form of shrubs. 

Despite extensive research on various plants in recent years, there is no complete information 

on the natural resources and usages of wild Lycium species. 

Materials and methods. As a research material there have been taken species samples 

belonging to the Lycium L. genus collected from all botanical-geographical zones of the Nakhchivan 

Autonomous Republic by us during field researches. At that time, classical and modern botanical 

floristic, systematic methods were used in the identification of collected herbarium materials. In the 

description of biomorphological features of species of Lycium genus, ñFlora of the Caucasusò (6), 

ñFlora of Azerbaijanò (4) books were used. Clarification of systematic taxa have been conducted by 

S.K. Cherepanov (3). 

Results and discussions. In order to systematically study the species belonging to the Lycium 

L. genus spread in the territory of the Autonomous Republic, a number of routes have been made 

expeditions since 2016 by the Bioresources Institute and independently. During the expeditions, the 

biomorphological and botanical features of wild species of Lycium genus were studied, natural 

resources were identified, and the usage possibilities were studied. Thus, based on the results of long-

term studies and literature data, the species composition of Lycium L. genus spread in the territory of 

the autonomous republic was as follows. 

Fam.: Solanaceae Adans. 

Genus: Lycium L. 

About 100 species of Lycium genus are found in all countries outside the tropics. It is bush-

shaped and mostly thorny. The leaves are arranged individually or sometimes in fascicles. The fruit 

is berry and juicy. Lycium barbarum L., L. ruthenicum Murr. and L. depressum Stocks (L. 



 

turcomanicum Turcz. ex Miers). species have spread in the Caucasus, Azerbaijan and Nakhchivan 

Autonomous Republic. Of them, L. ruthenicum Murr. species is more common in the wild. 

Lycium barbarum L. ï is an ornamental species, used in greening gardens and parks. As it is 

less demanding on soil, it is also used for fencing in backyards. 

Lycium ruthenicum Murr. ï comes acrosses in dry and saline soils in lowland and foothill 

areas, and is rarely found in xerophytic formations on mountain slopes. It forms small jungles 

individually or in groups in spreading areas. It is less demanding on soil. 

Lycium depressum Stocks (L. turcomanicum Turcz. Ex Miers). ï comes acrosses in dry and 

saline soils in lowland and foothill areas, and is rarely found in xerophytic formations on mountain 

slopes. It forms small jungles individually or in groups in spreading areas. It is less demanding on 

soil. 

Lycium species are not widely used in forestry. However, they can be widely used in the 

creation of living fences, fortifications of ravines, avalanches and river banks on mountain slopes. In 

general, a fence made of Lycium shrubs in the yard is a reliable means of protection, as well as a 

decorative appearance. Species belonging to the Lycium L. genus are also medicinal plants. They are 

successfully used in folk medicine in the treatment of various diseases. 

Taking into account the practical importance of wild Lycium species in the territory of 

Nakhchivan AR, we set a goal to determine their fruit reserves. However, the analysis revealed that, 

due to the limited population of Lycium depressum Stocks (L. turcomanicum Turcz. ex Miers) and L. 

ruthenicum Murr. species spread in the wild area, its natural resources are also limited. 

Results. Based on the extensive research and literature data conducted in the territory of 

Nakhchivan AR, the species composition of Lycium L. genus was studied and the spread areas were 

specified. According to the research, it has been revealed that, three species of Lycium L. genus 

(Lycium barbarum L., L. ruthenicum Murr., L. depressum Stocks (L. turcomanicum Turcz. ex Miers)) 

have spread in the area. Due to the limited population species of Lycium genus, its natural resources 

are very limited. It has been determined that, wild species of Lycium L. genus can be used in the 

future to supply the medical industry with raw materials, ornamental horticulture, improving 

environmental sanitation, and production of some medicines. 
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INFLUENCE OF SOWING SCHEME ON SOYBEAN PRODUCTIVITY AND 

QUALITY IN THE NAKHC HĶVAN AUTONOMOUS REPUBLĶC CONDĶTĶON 

Gunay Z.H. gizi  

ANAS Nakhchivan Branch, Bioresources Institute, Nakhchivan city 

 

Obtaining plant-based proteins is one of the urgent issues in the condition of Nakhchivan Autonomous 

Republic. One of the main ways to solve this problem is to study soybeans on a scientific basis. The 

main purpose of our research is to thoroughly study the cultivation agro-techniques of soybean 

varieties and to determine its impact on productivity in the autonomous republic condition. For this 

purpose, in the experimental field of Bioresources Institute, there have been carried out 

experimentations on 15 soybeans varieties obtained from the Azerbaijan Genetic Resources Institute 

of ANAS in different variants. It was found that the highest productivity was 1396,8 g/m2 in Arisa, 

weight of 1000 grains is 195,0 g and weight of grain in one bean is 0,66 g in Kanata. Bravo differed 

from other varieties according to biometric measurements: the plant height was 124 cm, the number 

of branches were 21, the number of beans was 110, the number of grains in beans were 4. 

Key words: Soybean, agro-technical measures, productivity, the weight of 1000 grains. 

 

Introduction. In modern time, among plant raw materials leguminous are the most important 

in the human diet. Leguminous are different botanical generas of Fabaceae family. There are many 

common features on their biological features and cultivation techniques. They are perennial and 

annual, spring and winter. As the leguminous are rich in protein, they are grown for food, forage and 

technical purposes. Soybean is widely used and valuable plant. Due to the high content of fat in the 

grain, it belongs to the oily plant group, and due to the high content of protein, it belongs to the 

leguminous plant group. 

Soybean oil is a raw material for the soap industry. It is also used in the paint industry. Soybean 

is the world's largest producer of vegetable oil. Its share is 40%, and the share of sunflower is 18-

20% [2, pp.168]. 

Soybean flour and animal forage are very valuable fodder for animals. Animal forage contains 

up to 47% and flour contains up to 40% protein. 1 kg of soybeans contains 1,31-1,47 feed units and 

275-338 grams of digestible protein. In general, about 400 different types of products are obtained 

from soybean. Soybeans can also be grown for green fodder and silage. For silage, it is grown mixed 

with corn and sorghum. 100 kg green mass of soybean contains 21 feed units and 3,5 kg of digestible 

protein. Per 100 kg of stem (straw) contains 32 feed units, 5,3 kg of protein, which is well eaten by 

small herds (sheep). There are 51 feed units, 15,4% of protein, 5,2% of fat, 38,6% of aqueous carbons, 

7,2% of ash, 22,3% of cellulose in per 100 kg of hay cut mass [3, pp. 220]. Soybean is a valuable 

green fertilizer and an excellent precursor. 

Soybean (Glicine) genus covers more than 40 species. The stem is 60-100 cm high, upright, 

strong. When the beans ripen, the leaves dry out and fall off along with the stalks. The leaves have 

long stalks, three lobes, and are located one by one on the plant. During harvesting, plants consist of 

stems and legumes. In some forage soybeans, the leaves turn yellow when the beans ripen, but do not 

fall off. The trunk, branches, leaves and beans are covered with gray hairs. The flowers are small, 

purple or white, are located in clusters in the axils of leaves. Soybean is a self-pollinating plant. Under 

natural conditions, cross-pollination occurs very rarely [1, pp. 145-158; pp. 391]. Of these, only 

cultivated soybeans - Glicine hispida species are widely cultivated. 



 

Materials and methods. Experiments was carried out on fifteen varieties of soybeans ñSinaraò, 

ñApisaò, ñOpusò, ñKrasnodar-68ò, ñAlexaò, ñKyotaò, ñKofuò, ñAntoniaò, ñRegaleò, ñBravoò, 

ñKanataò, ñAngelicaò, ñAsukaò, ñBravoò, ñRegaleò in the experiment field of Bioresources Institute. 

During the growing season, the main care of the plants is to destroy weeds, soften the rows, take 

measures to control pests and diseases, and irrigate the fields. The fields were irrigated 6 times during 

the growing season. 

During the study of variety samples there were used N.I. Korsakov [4, pp. 159] and A.M. 

Ovchinnikova [5, pp. 46] methods. 

During the experiment, the dates of germination, branching, budding, flowering, bean 

formation, technical maturity and harvest were recorded in the observation book. At the same time, 

the course of the vegetation phases of the soybean plant was recorded in the observation book. In 

addition, the height of the plants during the phases of branching, flowering and technical maturity 

were noted, and the results of the experiments were as follows: 

 

Table. Biometric measurements and productivity elements indicators of soybean varieties 
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Kyota 58 10 8 5 38 3 0.46 180,1 135,3 

Kanata 59 11 10 6 37 3 0.66 195,0 663,3 

Opus 53 10 8 5 37 3 0.61 128,2 1324,5 

Asuka 57 11 9 4 43 3 0.77 115,3 490,9 

Sinara 49 10 8 4 52 3 0.70 152,4 1337,2 

Regale 88 14 11 6 122 3 0.53 103,2 323,9 

Antonia 36 8 8 4 65 4 1.02 156,7 1274,5 

Bravo 124 21 10 6 110 4 0.61 157,8 1330,5 

Bravo*  77 18 10 6 60 3 0.45 137,3 1334,8 

Arisa 71 16 10 5 60 3 0.48 169,1 1396,8 

Kofu 73 11 10 5 60 4 1.14 152,3 942,6 

Regale*  61 17 11 6 62 3 0.58 76,9 149,4 

Angelica 46 17 8 4 24 4 0.60 102,8 1242,2 

Krasnodar-68 60 17 8 5 30 3 0.64 132,3 515,9 

Alexa  60 12 8 4 42 3 0.74 88,8 160,0 

 

Discussion of the obtained results. As can be seen from the table, Bravo (124 cm) differed by 

height. In other varieties, this figure ranged from 36 to 88 cm. Bravo (21 pcs.) And Bravo* (18 pcs.) 

varieties differed by the number of branches. In other varieties, this figure fluctuated between 8-17. 

Regale (11 cm) and Regale* (11 cm) varieties differed by the length of the leaf. In other varieties, 

this figure varied between 8-10 cm. The average for the width of the leaf was 5. Regale (122 pieces) 

and Bravo (110 pieces) varieties differed by the number of beans. In other varieties, this figure 

changed between 24-65 units. The average number of grains in beans was 3. Kofu (1,14 g), Antonia 

(1,02 g), Asuka (0,77 g), Alexa (0,74 g) varieties differed according to the weight of grain in beans. 

In other varieties, this figure fluctuated between 0,45-0,66 g. Kanata (195,0 g) and Kyota (180,1 g) 

varieties were distinguished by the weight of 1000 grains. In other varieties, this figure ranged from 

76,9 to 169,1 g. 



 

Mᴅhsuldarlēĵēna gºrᴅ Kofu (1396,8 q/m2), Sinara (1337,2 q/m2), Bravo* (1334,8 q/m2), 

Antonia (1274,5 q/m2) Angelica (1242,2 q/m2), Opus (1324,5 q/m2) sortlarē fᴅrqlᴅnmiĸdir. Qalan 

sortlarda bu gºstᴅrici 135,3-942,6 q/m2 arasēnda dᴅyiĸmiĸdir (Cᴅdvᴅl). 

In terms of productivity, Kofu (1396,8 g/mĮ), Sinara (1337,2 g/mĮ), Bravo* (1334,8 g/mĮ), 

Antonia (1274,5 g/mĮ) Angelica (1242,2 g/mĮ) ), Opus (1324,5 g/mĮ) varieties were distinguished. In 

other varieties, this figure varied between 135,3-942,6 g/mĮ (Table). 
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ʕʃɽʄɽʅʊʓ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʀ ʋɼʆɹʉʊɺɸ ɺ ʅɸʍʏʓɺɸʅʉʂʆʄ 

ɸɺʊʆʅʆʄʅʆʄ ʈɽʉʇʋɹʃʀʂɽ ʉʆʉʊʆʗʅʀʗ ʉʆɽɺʆɺʓʍ ʈɸʉʊɽʅʀʁ 

ɻʫʥʘʡ ɿ.ʍ. ʢʳʟʳ 

 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʝʚʳʭ ʙʦʙʦʚ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʠʟʫʯʠʪʴ 

ʤʝʪʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʨʪʦʚ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ 15 ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʘʭ 

ʨʘʩʪʝʥʠʡ ʩʦʠ ʠʟ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʟʝʨʚʘ ʧʨʠ ʀʥʩʪʠʪʫʪʝ 

ʙʠʦʨʝʩʫʨʩʦʚ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 1396,8 ʛ / ʤĮ ɸʨʠʩʳ; ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʩʦʤ 1000 ʟʝʨʝʥ ʠ ʚʝʩʦʤ ʦʜʥʦʛʦ ʟʝʨʥʘ ʥʘ ʙʦʙʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 195,0 ʛ ʠ 

0,66 ʛ ʢʘʥʘʪʳ; ʉʦʨʪ ɹʨʘʚʦ ʧʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʟʘʤʝʨʘʤ: ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 124 ʩʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ 21, ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ 110, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʥʘ ʙʦʙʝ 4 ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʜʨʫʛʠʭ ʩʦʨʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ. 
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ʈɸɿʈɸɹʆʊʂɸ ʅʆɺʆɻʆ ʉʓɺʆʈʆʊʆʏʅʆɻʆ ʅɸʇʀʊʂɸ ʉ ɼʆɹɸɺʃɽʅʀɽʄ 

ʉʆʂɸ ɸʃʆʕ ɺɽʈɸ 

ʃʠʚʠʮʢʘʷ ʄ.ɼ. 

ɹʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ, ɹʠʡʩʢ 

 

ʈʘʟʨʘʙʦʪʘʥ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʦʚʳʰʘʶʱʝʛʦ 

ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʇʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʧʦʜʦʙʨʘʥʳ ʩʪʘʙʠʣʠʟʘʪʦʨʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩʳ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʦʩʘʞʜʝʥʠʝ ʯʘʩʪʠʮ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥ ʩʦʢ ʘʣʦʵ 

ʚʝʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʩʪʘʙʠʣʠʟʘʪʦʨ, ʘʣʦʵ ʚʝʨʘ.  

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʧʨʠʣʘʚʢʘʭ ʤʘʛʘʟʠʥʦʚ ʚʩʝ ʙʦʣʴʰʝ ʨʘʩʰʠʨʷʝʪʩʷ 

ʘʩʩʦʨʪʠʤʝʥʪʥʳʡ ʨʷʜ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʂʘʞʜʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʩʪʘʨʘʝʪʩʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʡ ʧʨʦʜʫʢʪ ʩ ʮʝʣʴʶ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʨʷʜʘ. ʊʘʢ, ʥʘ ʦʜʥʦʤ ʠʟ ʆʤʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʣʦʯʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ï ʩʳʚʦʨʦʪʦʯʥʳʡ ʥʘʧʠʪʦʢ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʢʘ ʘʣʦʵ ʚʝʨʘ. ɼʘʥʥʳʡ ʩʦʢ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʠ ʥʝ ʫʩʪʫʧʘʝʪ ʤʥʦʛʠʤ 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʦʙʘʚʢʘʤ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʘ ʉ, ʚʠʪʘʤʠʥʦʚ 

ʛʨʫʧʧʳ ɺ (1, 2, 3, 6) ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (Na, Ca, K) [2]. ʇʨʝʞʜʝ ʯʝʤ ʟʘʧʫʩʢʘʪʴ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ, ʩʪʦʠʪ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʘ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ ʜʝʛʫʩʪʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʢʫʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ 

ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʩʳʨʴʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʩʳʚʦʨʦʪʢʘ ʤʦʣʦʯʥʘʷ, ʩʦʢ ʘʣʦʵ ʚʝʨʘ, ʩʘʭʘʨ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʨʝʜʠ ʨʘʟʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʦ ʦʢʦʣʦ 

48 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʟ 35 ʯʝʣʦʚʝʢ ï ʚʟʨʦʩʣʳʝ ʦʪ 18 ʜʦ 50 ʣʝʪ, ʠ 13 ï ʜʝʪʠ ʜʦ 18 ʣʝʪ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʢʘʥʯʠʢʠ ʦʜʥʦʨʘʟʦʚʳʝ ʧʣʘʩʪʠʢʦʚʳʝ, ʤʝʨʥʳʡ ʮʠʣʠʥʜʨ ʥʘ 

25 ʤʣ ï 2 ʰʪ., ʩʳʚʦʨʦʪʢʘ ʤʦʣʦʯʥʘʷ, ʩʦʢ ʘʣʦʵ ʚʝʨʘ, ʩʘʭʘʨ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ 

ʜʝʛʫʩʪʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ 10 ʦʙʨʘʟʮʦʚ. ʇʝʨʚʳʡ ʦʙʨʘʟʝʮ ʩʦʜʝʨʞʘʣ, ʚ 

ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ, 5 % ʩʦʢʘ ʠ 95 % ʩʳʚʦʨʦʪʢʠ. ɼʝʩʷʪʳʡ ʦʙʨʘʟʝʮ ʩʦʜʝʨʞʘʣ 50% ʩʦʢʘ ʠ 

50% ʩʳʚʦʨʦʪʢʠ, ʰʘʛ ï 5%. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʩʦʜʝʨʞʠʪ 20 ʤʣ ʥʘʧʠʪʢʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 79% ʛʦʣʦʩʦʚ (38 ʯʝʣʦʚʝʢ) ʧʨʦʛʦʣʦʩʦʚʘʣʠ ʟʘ 6 ʦʙʨʘʟʝʮ, 

ʚ ʢʦʪʦʨʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʢʘ ʢ ʩʳʚʦʨʦʪʢʝ 30:70%. 16 % ʛʦʣʦʩʦʚ (8 ʯʝʣʦʚʝʢ) ʨʘʟʜʝʣʠʣʠʩʴ 

ʧʦʧʦʣʘʤ ʤʝʞʜʫ 5 ʠ 7 ʦʙʨʘʟʮʘʤʠ. ʀ ʚʩʝʛʦ 4% ʦʧʨʦʰʝʥʥʳʭ (2 ʯʝʣʦʚʝʢʘ) ʦʪʜʘʣʠ ʧʨʝʜʧʦʯʪʝʥʠʝ 8 

ʦʙʨʘʟʮʫ. ʋʯʘʩʪʥʠʢʘʤ ʜʝʛʫʩʪʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʮʝʥʠʪʴ ʧʷʪʠʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ ʦʪʦʙʨʘʥʥʳʝ ʯʝʪʳʨʝ ʦʙʨʘʟʮʘ ʧʦʜ ʥʦʤʝʨʘʤʠ 5,6,7 ʠ 8 ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʢʦʥʩʠʩʪʝʥʮʠʠ, 

ʚʢʫʩʫ, ʟʘʧʘʭʫ ʠ ʮʚʝʪʫ.  

 



 

  
ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ 

 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʨʦʝʥʳ ʩʝʥʩʦʨʥʳʝ ʧʨʦʬʠʣʠ ʦʙʨʘʟʮʦʚ (ʨʠʩʫʥʦʢ 2).  

 

 
ʈʠʩʫʥʦʢ 2. ʉʝʥʩʦʨʥʳʝ ʧʨʦʬʠʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʧʨʦʬʠʣʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʦʙʨʘʟʮʳ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, 

ʢʦʥʩʠʩʪʝʥʮʠʠ ʠ ʮʚʝʪʫ ʥʝ ʫʩʪʫʧʘʶʪ ʜʨʫʛ ʜʨʫʛʫ. ʆʜʥʘʢʦ ʧʦ ʚʢʫʩʫ ʠ ʟʘʧʘʭʫ ʣʠʜʠʨʫʶʱʠʤ 

ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʝʮ ʧʦʜ ʥʦʤʝʨʦʤ 6. ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʢ ʩʦʢʫ 70:30%. ɼʘʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʜʘʝʪ ʥʘʧʠʪʢʫ ʧʨʠʷʪʥʳʡ ʠ ʚʳʨʘʞʝʥʥʳʡ ʧʨʠʚʢʫʩ, ʧʨʠ ʵʪʦʤ ʥʝ ʷʨʢʦ ʚʳʨʘʞʝʥ 

ʢʠʩʣʳʡ ʚʢʫʩ ʩʦʢʘ. ɼʘʥʥʳʡ ʩʦʩʪʘʚ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʣʶʙʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ.  
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Designed fermented milk product with the use of vegetable raw materials, increasing food and 

biological value, forming organoleptic properties. In the production of fermented milk drink selected 

stabilizers, regulating the processes of structure formation that prevent the deposition of particles of 

plant components. As fillers in the production of fermented milk products used natural juices and 

Botanical extracts.  

Key words: fermented milk product, stabilizer, aloe vera. 
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ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʄɽʊʆɼʓ ʂʆʅʊʆʈʆʃʗ ɿɸ ʉʆʉʊʆʗʅʀɽʄ ʄɸʃʓʍ 

ɺʆɼʆʊʆʂʆɺ ʂɽʄɽʈʆɺʉʂʆʁ ʆɹʃɸʉʊʀ ʅɸ ʆʉʅʆɺɽ ʎʀʌʈʆɺʆɻʆ 

ɻʀɼʈʆʄʆʅʀʊʆʈʀʅɻɸ 

ʄʘʥʘʢʦʚ ʖ.ɸ., ʂʦʣʯʝʚʘ ʅ.ʉ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʫʛʣʷ ʠ ʫʛʣʝʭʠʤʠʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʂʝʤʝʨʦʚʦ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʧʨʠʤʝʨʝ 

ʨ. ʋʩʢʘʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʩʪʦʷʥʠʝ ʤʘʣʦʛʦ ʚʦʜʦʪʦʢʘ, ʠʩʧʳʪʳʚʘʶʱʝʛʦ ʚʳʩʦʢʫʶ 

ʪʝʭʥʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. ɺ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ 

ʩʪʘʙʠʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʣʳʭ ʨʝʢ ʨʝʛʠʦʥʘ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʮʠʬʨʦʚʦʛʦ 

ʛʠʜʨʦʤʦʥʠʪʦʨʠʥʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʨʝʯʥʦʡ ʙʘʩʩʝʡʥ, ʟʘʛʨʷʟʥʝʥʠʝ, 

ʤʘʣʳʝ ʨʝʢʠ, ʨʝʢʘ ʋʩʢʘʪ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʮʠʬʨʦʚʦʡ ʛʠʜʨʦʧʦʩʪ. 

 

ʊʝʨʨʠʪʦʨʠʷ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʠʥʪʝʥʩʠʚʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʈʝʢʘ ʊʦʤʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʚʦʜʥʦʡ ʘʨʪʝʨʠʝʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʦʛʦ ʂʫʟʙʘʩʩʘ, ʯʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʈʝʢʘ ʠ ʝʝ ʧʨʠʪʦʢʠ ʩʦʙʠʨʘʶʪ ʟʘʛʨʷʟʥʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʛʦʨʦʜʩʢʠʭ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʭʦʟʷʡʩʪʚ, ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʝʡ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [1]. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʨʝʢ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʬʝʥʦʣʳ ʣʝʪʫʯʠʝ, ʩʦʝʜʠʥʝʥʠʷ ʘʟʦʪʘ, ʞʝʣʝʟʘ, ʮʠʥʢʘ, ʤʘʨʛʘʥʮʘ, ʤʝʜʠ, 

ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʍʇʂ ʠ ɹʇʂ5 [2]. 

ʇʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʦʪʚʝʜʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, 

ʵʢʦʩʠʩʪʝʤʳ ʪʘʢʠʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʣʳʭ ʨʝʢ) ʥʝ ʫʩʧʝʚʘʶʪ ʩʘʤʦʦʯʠʱʘʪʴʩʷ ʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʚʦʜʦʪʦʢʦʚ ʠ 

ʚʦʜʦʝʤʦʚ ʚ ʮʝʣʦʤ. 

ʇʨʠʤʝʨʦʤ ʚʳʩʦʢʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʤʘʣʳʝ ʨʝʢʠ, ʷʚʣʷʝʪʩʷ ʨʝʢʘ ʨ. ʋʩʢʘʪ, 

ʧʨʦʪʝʢʘʶʱʘʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʇʨʦʢʦʧʴʝʚʩʢʦʛʦ ʠ ʅʦʚʦʢʫʟʥʝʮʢʦʛʦ ʨʘʡʦʥʦʚ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʝʩʪʨʘ ʈʦʩʩʠʠ, ʚʦʜʦʪʦʢ ʦʪʥʦʩʠʪʩʷ ʢ 

ɺʝʨʭʥʝʦʙʩʢʦʤʫ ʙʘʩʩʝʡʥʦʚʦʤʫ ʦʢʨʫʛʫ. ʂʦʜ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʚʦʜʥʦʤ ʨʝʝʩʪʨʝ 

ï 13010300312115200010268. ʂʦʜ ʧʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ (ɻʀ) ï 115201026. ʈʝʯʥʦʡ 

ʙʘʩʩʝʡʥ ï ɺʝʨʭʥʷʷ) ʆʙʴ ʜʦ ʚʧʘʜʝʥʠʷ ʀʨʪʳʰʘ (1) ʈʝʯʥʦʡ ʧʦʜʙʘʩʩʝʡʥ ï ʊʦʤʴ (3). 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʯʘʩʪʦʢ ï ʊʦʤʴ ʦʪ ʛ. ʅʦʚʦʢʫʟʥʝʮʢ ʜʦ ʛ. ʂʝʤʝʨʦʚʦ (3). 

ɺʦʜʥʳʡ ʦʙʲʝʢʪ ʙʝʨʸʪ ʥʘʯʘʣʦ ʧʨʠ ʩʣʠʷʥʠʠ ʨʝʢʠ ʂʨʠʚʦʡ ʋʩʢʘʪ ʠ ʨʝʢʠ ʇʨʷʤʦʡ ʋʩʢʘʪ. 

ʈʝʢʘ ʨʘʚʥʠʥʥʘʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ, ʨʫʩʣʦ ʚʦʜʦʪʦʢʘ ʩʣʘʙʦ ʠʟʚʠʣʠʩʪʦʝ, ʜʥʦ ʢʘʤʝʥʠʩʪʦ-

ʛʘʣʝʯʥʦʝ, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ 0,24 ʤ/ʩ. ʈʝʢʘ ʋʩʢʘʪ ʚʧʘʜʘʝʪ ʚ ʨ. ʊʦʤʴ ʥʘ 546 ʢʤ. ɼʣʠʥʘ 

ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 43 ʢʤ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ï 1500 ʢʤĮ [3]. 



 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ɼʦʢʣʘʜʘ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ 2018 ʛ. [4], ʨ. ʋʩʢʘʪ ʷʚʣʷʣʘʩʴ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʤ ʧʨʠʪʦʢʦʤ ʨ. ʊʦʤʴ. ʉʦʛʣʘʩʥʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ɼʦʢʣʘʜʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019 ʛ. [5], ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʨ. ʋʩʢʘʪ ʚ 2019 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʳʚʘʣʦʩʴ ʢʘʢ 

çʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʘʷè, ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ 3 çɹè (ʚ 2018 ʛ. ï ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ 4 çɸè, ʛʨʷʟʥʘʷ). 

ʅʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʦʙʱʫʶ ʦʮʝʥʢʫ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʚʥʦʩʷʪ ʘʟʦʪ ʥʠʪʨʠʪʥʳʡ ʠ 

ʤʘʨʛʘʥʝʮ. ʅʘ ʬʦʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʨ. ʋʩʢʘʪ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʩʙʨʦʩʳ, ʘ ʪʘʢʞʝ ʜʦʞʜʝʚʳʝ ʠ ʪʘʣʳʝ ʚʦʜʳ, 

ʚʧʘʜʘʶʱʠʝ ʚ ʨʝʢʫ ʩ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ 2019 ʛ. ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʌʀʎ ʋʋʍ ʉʆ ʈɸʅ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʨ. ʋʩʢʘʪ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦʜʦʪʦʢʝ. ʆʮʝʥʢʘ 

ʩʦʩʪʦʷʥʠʷ ʨʝʯʥʦʡ ʚʦʜʳ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʜʚʫʤ ʧʘʨʘʤʝʪʨʘʤ ï ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  

ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʫʩʣʘ ʦʪ ʠʩʪʦʢʘ ʜʦ ʫʩʪʴʷ ʦʪʦʙʨʘʥʳ 

ʧʨʦʙʳ ʚʦʜʳ ʠ ʧʨʦʙʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʯʝʩʪʚʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʨ. ʋʩʢʘʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʨ. 

ʋʩʢʘʪ 

ˉ 

ʧ/ʧ 

ɿʘʛʨʷʟʥʷʶʱʠʝ 

ʚʝʱʝʩʪʚʘ 

ʇʫʥʢʪ ʦʪʙʦʨʘ ˉ 

1 (ʇ1) 

ʨ. ʋʩʢʘʪ 

(ʧ. ʂʘʨʘʛʘʡʣʘ), 

ʤʛ/ʣ 

 

ʇʫʥʢʪ ʦʪʙʦʨʘ 

ˉ 2 (ʇ2) 

ʨ. ʋʩʢʘʪ 

(ʧ. ʋʩʢʘʪʩʢʠʡ), 

ʤʛ/ʣ 

ʇʫʥʢʪ ʦʪʙʦʨʘ 

ˉ 3 (ʇ3) 

ʨ. ʋʩʢʘʪ 

(ʧ. ʂʘʟʘʥʢʦʚʦ), 

ʤʛ/ʣ 

ʇɼʂʨʭ, 

ʤʛ/ʣ 

ʇʨʝʚʳʰʝʥʠʝ 

ʥʦʨʤʘʪʠʚʦʚ 

ʇɼʂʨʭ ʚ 

ʇ1/ʇ2/ʇ3 

1 ɸʇɸɺ 0,019 0,028 0,260 0,500 - / - / - 

2 ɺʟʚʝʰʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ 

6,100 21,120 23,960 13,15 - / 1,6 / 1,8 

3 ɾʝʣʝʟʦ ʦʙʱʝʝ 0,960 0,720 5,000 0,100 9,6 / 7,2 / 50 

4 ʀʦʥ ʘʤʤʦʥʠʷ 0,160 0,240 0,240 0,500 - / - / - 

5 ʅʝʬʪʝʧʨʦʜʫʢʪʳ 0,730 0,530 0,790 0,050 14,6 / 10,6 / 15,8 

6 ʅʠʪʨʘʪ-ʠʦʥ 17,100 1,500 8,210 40,000 - / - / - 

7 ʅʠʪʨʠʪ-ʠʦʥ 0,290 0,043 0,045 0,080 - / - / - 

8 ʈʘʩʪʚʦʨʝʥʥʳʡ 

ʢʠʩʣʦʨʦʜ 

8,800 8,600 9,500 - - / - / - 

9 ʉʫʣʴʬʘʪ-ʠʦʥ 370,000 300,500 123,400 100,000 3,7 / 3,0 / 1,2 

10 ʉʫʭʦʡ ʦʩʪʘʪʦʢ 619,000 272,000 275,000 - - / - / - 

11 ʌʦʩʬʘʪ-ʠʦʥ 0,520 0,350 0,800 0,050 10,4 /7,0 / 16,0 

12 ʍʇʂ 29,400 107,700 57,800 - - / - / - 

 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʨʫʩʣʘ ʚ 

ʨ. ʋʩʢʘʪ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʢʘʢ ʞʝʣʝʟʦ ï ʦʪ 9,6 ʜʦ 50 ʨʘʟ, 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ ï ʦʪ 10,6 ʜʦ 15,8; ʩʫʣʴʬʘʪʳ ï ʦʪ 1,2 ʜʦ 3,7; ʬʦʩʬʘʪʳ ï ʦʪ 7 ʜʦ 16 ʨʘʟ. 

ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪʤʝʯʝʥʳ ʚ ʤʝʩʪʝ ʚʧʘʜʝʥʠʷ ʨ. ʋʩʢʘʪ ʚ ʨʝʢʫ 

ʊʦʤʴ. 

ʇʨʦʙʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʢʠ ʚʟʷʪʳ ʚ ʨʘʡʦʥʝ ʫʩʪʴʷ ʨ. ʋʩʢʘʪ ʥʘ ʛʣʫʙʠʥʝ 20, 40, 60, 80, 

100 ʩʤ. ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ ʚʳʷʚʣʝʥʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʫʪʠʣʠʟʠʨʫʶʱʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʠʟ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ), ʘ ʪʘʢʞʝ ʢʫʣʴʪʫʨʘ ʘʵʨʦʙʥʳʭ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʫʣʴʬʘʪʨʝʜʫʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʙʦʣʴʰʦʡ ʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ 

ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʪʦʛʦ, ʯʪʦ ʚʦʜʦʝʤ ʚ ʘʵʨʦʙʥʦʡ ʟʦʥʝ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʟʘʛʨʷʟʥʝʥʠʝʤ, ʠ ʧʨʦʮʝʩʩ ʜʝʩʪʨʫʢʮʠʠ ʧʝʨʝʭʦʜʠʪ ʚ ʘʥʘʵʨʦʙʥʫʶ ʟʦʥʫ. 



 

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦ 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʨ. ʋʩʢʘʪ ʧʦʩʪʫʧʘʶʪ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ 

ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʨ. ʋʩʢʘʪ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦʜʦʪʦʢʝ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʵʢʦʩʠʩʪʝʤʳ ʚʦʜʦʝʤʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʤʘʣʳʡ ʚʦʜʦʪʦʢ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʨ. 

ʋʩʢʘʪ) ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʜʠʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʝʦʪʣʘʞʝʥʥʦʡ ʨʘʙʦʪʦʡ 

ʩʣʫʞʙ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʚʦʜʥʳʭ ʘʢʚʘʪʦʨʠʡ, ʠ ʩʚʷʟʘʥʦ ʵʪʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʦʡ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ [6]. 

ʇʨʝʜʧʨʠʥʷʪʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʥʠʢʘʢ ʥʝ 

ʩʢʘʟʘʣʠʩʴ ʥʘ ʫʣʫʯʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʣʳʭ ʨʝʢ. ɹʝʩʩʠʩʪʝʤʥʦʝ, ʘ ʟʘʯʘʩʪʫʶ 

ʥʘʫʯʥʦ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʤʘʣʳʭ ʨʝʢ ʥʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʵʢʦʣʦʛʠʶ ʤʘʣʳʭ 

ʨʝʢ. ʀʩʪʦʱʝʥʠʝ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʩʯʝʟʥʦʚʝʥʠʝ ʤʘʣʳʭ ʨʝʢ ʠ ʧʦʚʩʝʤʝʩʪʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʠʭ ʚʦʜ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʞʠʤʦʚ ʠ ʫʭʫʜʰʝʥʠʠ ʠʭ 

ʙʠʦ-, ʛʝʦ-, ʵʢʦʩʠʩʪʝʤ[7].  

ɹʦʣʴʰʠʥʩʪʚʦ ʤʘʣʳʭ ʨʝʢ ʥʝ ʚʭʦʜʷʪ ʚ ʧʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʨʝʘʣʠʟʫʝʤʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʣʫʞʙʘʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠ ʩʦʩʪʘʚʣʷʶʪ 

ʦʩʥʦʚʫ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʦʙʩʪʘʥʦʚʢʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʟʚʝʥʦʤ ʚ ʩʠʩʪʝʤʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʦʧʪʠʤʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʦʩʥʦʚʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʘʢʪʠʢʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʘʣʳʭ ʨʝʢʘʭ[8].  

ɼʣʷ ʨʝʰʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʮʠʬʨʦʚʦʛʦ ʛʠʜʨʦʤʦʥʠʪʦʨʠʥʛʘ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʎʠʬʨʦʚʦʡ ʆʙʴ-ʀʨʪʳʰʩʢʠʡ ʙʘʩʩʝʡʥè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪʴ ʧʠʣʦʪʥʳʝ ʮʠʬʨʦʚʳʝ ʛʠʜʨʦʧʦʩʪʳ (ʥʘ ʨ. ʊʦʤʴ ʠ ʨ. ʋʩʢʘʪ). ʈʝʢʘ 

ʋʩʢʘʪ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʙʫʜʝʪ ʦʙʦʨʫʜʦʚʘʥʘ ʮʠʬʨʦʚʳʤʠ ʧʦʩʪʘʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ, 

ʭʨʘʥʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ.  

ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʋʩʢʘʪʘ ʥʘʯʘʣʦʩʴ ʚ ʥʳʥʝʰʥʝʤ ʛʦʜʫ ʠ ʟʘʡʤʝʪ ʥʝ ʤʝʥʝʝ 

ʪʨʝʭ ʣʝʪ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ çʫʤʥʳʝè ʜʘʪʯʠʢʠ ʧʦʟʚʦʣʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʩ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʠ ʦʙʨʘʙʦʪʢʦʡ ʠʭ ʚ 

ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʘʭ [9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨ. ʋʩʢʘʪ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʝʞʠʤʝ, ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ ʠ ʠʭ 

ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʉʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʟʚʦʣʷʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 



 

ʠʥʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʠʪʴ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʫʱʝʨʙʘ ʠ ʫʩʪʨʘʥʝʥʠʶ ʨʠʩʢʦʚ ʜʣʷ ʤʘʣʦʛʦ 

ʚʦʜʦʪʦʢʘ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʜʦʙʠʪʴʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʢʠ. 
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PERSPECTIVE METHODS OF SMALL WATER OBJEC TS CONDITION 

CONTROL BASED ON DIG ITAL HYDROMONITORING  IN THE KEMEROVO 

REGION  

Manakov Y.A., Kolcheva N.S. 

FRC CCC SB RAS, Kemerovo 

 

The article is devoted to the pollution problem of water objects in the Kemerovo region. On the Uskat 

river example the actual state of the streams, which are experiencing a high technogenic load, is 

analyzed. As part of measures to restore and maintain a stable ecological state of small rivers in the 

region, a method of environmental monitoring of the state of water objects based on the use of digital 

hydromonitoring is proposed. 

Key words: anthropogenic impact, wastewater, river basin, pollution, small rivers, the Uskat river, 

ecological monitoring, digital hydro post. 
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TOTAL FLAVONOIDS OF ALINCA GRAPE FORM GR OWN IN THE AREA OF 

NAKHCHIVAN AUTONOMOU S REPUBLIC 

Rahimova S.A., Alakbarova Ch.M. 

Institute of Bioresources of Nakhchivan Branch of NAS of Azerbaijan, Nakhchivan 

 

In the article Alinca grape form, which is one of the technical grapes obtained as a result of selection 

studied phytochemically spread in the area of Nakhchivan AR. The experiments were conducted using 

Arvouet-Grand, Vennat, Pourrat, & Legret method. The percentage of flavonoids in the fruit of the 

species and the total flavonoids were studied using spectroscopic and photometric methods. The total 

flavonoid content in a methanol extract was calculated as the equivalent of quercetin. As a result of 

spectrophotometric analysis of methanol extract, it was found that consist of 35% isoflavones, 36% 

aurones and 29% anthocyanins. The content of total flavonoids were studied 0,13 mg QE/g.  

Key words: grape, phenolics, total flavonoid, phtochemical, photometric. 

 

Introduction 

Berries occupy an important place in food plants, having their own attractive color, smell and 

taste. These fruits are a rich source of polyphenolic compounds, including anthocyanins, prosianidins 

and flavonols, and they are more rich in these compounds than in other fruits [5]. As a result of 

epidemiological studies, it has been determined that eating fruits and vegetables delays old age, helps 

to prevent cardiovascular, as well as cancer and lung diseases. It has been determined that such 

protective effect compounds are caused by phytochemicals with antioxidant properties [4]. 

Grape form "Alinja" is a technical grape form obtained as a result of selection at the Institute 

of Bioresorses of ANAS. According to morphological features and biological characteristics, this 

form belongs to the ecological-geographical group of grape varieties of Eastern wine (Convar 

orientalis subconvar caspica Negr.). Annual shoot have a very strong developmental property. 

Flowers of plant are biosexual. The number of males is 5 pieces. Flower bodies are well developed. 

Lenght of grapeôs bunch is related to hereditary features. The berries of the grapes are mainly rosy, 

sometimes with invert ovary shape, 1,8-2,0 mm in diameter, reddish-black color, covered with a weak 

powdery wax layer. When the wax hardens, the peel of the grapes becomes a bright dark-red color 

[1]. It is very productive. It is a very valuable technical grape form for the winemaking industry. 

Product of this form can be used in the purchase of sweet and dark wines with high quality. It can be 

used by the local population both in fresh form and in the preparation of various grape juices. Bunch 

of grape is moderately resistant to transport over long distances [1]. 

Phenolic compounds in plants are compounds with an aromatic structure, retaining one or 

several hydroxyl groups. They are divided into two groups, mainly phenolic acids and flavonoids. 

Phenolic compounds are widespread compounds in plants, so it has been established that there are 

approximately 8000 species of phenolic compounds found in plants. The number of flavonoids it is 

estimated to be 5000 species, forming the largest group. Tocopherol, ascorbic acid, carotenoid and 

flavonoids contained in plants are natural antioxidants related to phenolic compounds. Of the 

flavonoid compounds, flavones, isoflavones, flavonols, flavon-3-ols and anthocyanins are great 

interest. In plants, flavonoids are generally synthesized in the form of glycosylated derivatives and 

pigments involved in the formation of blue, red and orange colors in leaves, flowers and fruits of 

plants [3]. Antioxidant effects of flavonoids include removal of reactive forms of oxygen, 



 

neutralization of free radicals and protection of the antioxidant protective system, which play a role 

in the formation of free radicals [2]. 

Material and methods  

As an object of research, fruits of grape form ñAlinja" were used. The peel of the fruits is 

separated from the fleshy part and dried. The sample was brought to a homogeneous state, extracted 

with 80% methanol, filtered and prepared for analysis. The measurement of waves of extracts and 

photometric measurements were carried out using Hitachi U-2900 UV-VIS spectrophotometer 

device. In methanol extract, the percentage content of compounds and the total amount of flavonoid 

were determined. 

Standard solution of 20 mg quercetin in 100 ml of methanol was prepared and 5 different 

solids were obtained by rinsing from this mixture. The obtained extract was mixed with 2% AlCl3 

and kept at room temperature for 10 minutes. The samples were measured at 415 nm, the same 

processes were also performed for standard quercetin, and the flavonoid content of the sample was 

calculated as the equivalent of quercetin (mg GE/q) [4; 5]. 

Conclusion 

The composition of the grape form, which is analyzed fitochemically, determined the 

percentage content of flavonoids and the total flavonoid content. The total flavonoid amount was 

calculated based on the Arvouet-Grand, Vennat, Pourrat, & Legret method (fig. 1). As a result of 

spectrophotometric analysis of methanol extract of the species, it was found that it consists of 35% 

isoflavones, 36% aurons and 29% anthocians. The content of total flavonoids were studied 0,13 mg 

QE/g. The importance of nutrition in the protection of human health and health is increasing day by 

day. Phenolic compounds contained in grape fruits protect the body against free radicals, which cause 

diseases in the body and delay aging. Having such a useful phytochemical composition proves how 

the grapes are useful. 

 

 
Figure 1. The UV wavelength ( ɚmax) spectrum of methanol extract of fruits of "Alinja" grape 

form 
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ʆɹʑɽ ʌʃɸɺʆʅʆʀɼʓ ɺʀʅʆɻʈɸɼʅʆɻʆ ʌʆʈʄɸ ɸʃʀʅɼɾɸ, 

ɺʓʈɸʑʀɺɸɽʄʆɻʆ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʅɸʍʏʓɺɸʅʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ 

ʈɽʉʇʋɹʃʀʂʀ 

ʈʘʛʠʤʦʚʘ ʉ.ɸ., ɸʣʝʢʧʝʨʦʚʘ ʏ.ʄ.  

ʀʥʩʪʠʪʫʪ ʙʠʦʨʝʩʫʨʩʦʚ ʥʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʅʘʭʠʯʝʚʘʥʴ 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʈ ʚʠʥʦʛʨʘʜʥʳʡ ʬʦʨʤʘ ɸʣʠʥʜʞʘ ʦʜʥʘ ʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʬʦʨʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʠ, ʠʟʫʯʝʥ ʚ ʬʠʪʦʭʠʤʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʘʤ Arvouet-Grand, Vennat, Pourrat, & Legret. 

ʉʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʦʮʝʥʪʥʦʝ ʠ ʦʙʱʝʝ 

ʩʦʜʝʨʞʘʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʛʦʜʘʭ ʩʦʨʪʘ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʩʦʨʪʘ. ʆʙʱʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʥʦʠʜʦʚ ʚ ʤʝʪʘʥʦʣʴʥʦʤ ʵʢʩʪʨʘʢʪʝ ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʵʢʚʠʚʘʣʝʥʪʫ ʚʘʝʨʮʝʪʠʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʘʥʦʣʴʥʳʡ ʵʢʩʪʨʘʢʪ 

ʩʦʩʪʦʠʪ ʠʟ ʠʟʦʬʣʘʚʦʥʦʠʜʦʚ (35%), ʘʫʨʦʥʦʚ (36%) ʠ ʘʥʪʦʮʠʘʥʦʚ (29%).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌʝʥʦʣʳ, ʦʙʱʝ ʬʣʘʚʦʥʦʠʜʳ, ʚʠʥʦʛʨʘʜ, ʬʠʪʦʭʠʤʠʯʝʩʢʠʡ, ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ 

ʤʝʪʦʜʳ. 
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ʆʎɽʅʂɸ ʀʅɺɽʉʊʀʎʀʆʅʅʓʍ ʇʈʆɽʂʊʆɺ ɺ ʆɹʃɸʉʊʀ 

ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʀ 

ɸʙʠʣʦʚʘ ɹ.ʆ., ʀʩʘʭʦʚʘ ʇ.ɹ. 

ɸʣʤʘʪʳ ʤʝʥʝʜʞʤʝʥʪ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʣʤʘʪʳ 

 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʦʙʝʥʥʦ 

ʦʢʘʟʳʚʘʶʱʠʭ ʩʪʘʮʠʦʥʘʨʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʫʩʣʦʞʥʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʪʘʢ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʩʪʦʠʤʦʩʪʠ. ʋʩʣʦʞʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʦʩʪ ʨʠʩʢʦʚ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʦʣʞʥʳ ʧʦʚʳʰʘʪʴʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʠʭ ʠʩʧʦʣʥʝʥʠʝʤ. ʆʮʝʥʢʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ, ʦʮʝʥʢʘ ʧʨʦʝʢʪʦʚ, 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʉʫʙʲʝʢʪʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʦʛʫʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ [1,2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʦʮʝʥʢʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʦʙʝʥʥʦ ʦʢʘʟʳʚʘʶʱʠʭ ʩʪʘʮʠʦʥʘʨʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ 

ʧʦʤʦʱʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʪʘʢ ʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʩʪʦʠʤʦʩʪʠ. ʋʩʣʦʞʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʦʩʪ ʨʠʩʢʦʚ ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʦʣʞʥʳ ʧʦʚʳʰʘʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʠʭ ʠʩʧʦʣʥʝʥʠʝʤ [3]. 

ʆʮʝʥʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ. ɺʦ-ʧʝʨʚʳʭ, ʧʫʪʝʤ ʦʙʲʝʢʪʠʚʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʣʫʯʰʠʝ ʠ ʭʫʜʰʠʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʨʝʡʪʠʥʛʠ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʠ ʦʙʲʝʢʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʤʦʛʘʶʪ ʧʘʮʠʝʥʪʘʤ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʚʳʙʦʨʝ ʙʦʣʴʥʠʮʳ, ʘ ʪʘʢʞʝ 

ʤʦʪʠʚʠʨʫʶʪ ʩʘʤʠ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʫʣʫʯʰʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ-

ʪʨʝʪʴʠʭ, ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʦʟʚʦʣʷʶʪ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʭʦʜʫʶʪʩʷ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ [4,5]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʡʪʠʥʛʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʚ ʙʦʣʴʥʠʮʘʭ ʩʦʟʜʘʥʘ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ 

ʟʘʱʠʪʝ ʧʨʘʚ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʘ ʛʨʫʧʧʘ ʪʝʭʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʨʝʡʪʠʥʛ ʢʘʞʜʦʡ 

ʙʦʣʴʥʠʮʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ (1). ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʜʘʥʥʳʤ ʦ ʟʥʘʯʝʥʠʷʭ ʩʘʤʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʢʘʞʜʦʡ ʙʦʣʴʥʠʮʳ ʩʦʙʠʨʘʝʪʩʷ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʢʣʶʯʘʝʪ ʩʚʝʜʝʥʠʷ ʦ ʩʘʤʦʡ 

ʙʦʣʴʥʠʮʝ; ʢʘʢʠʝ ʚ ʥʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʣʝʯʝʥʠʷ; ʢʘʢʠʝ ʤʝʪʦʜʳ ʚ ʥʝʡ ʧʨʠʤʝʥʷʶʪʩʷ 



 

ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ; ʢʘʢʠʝ ʩʨʝʜʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʦʣʴʥʠʮʝ; ʥʘʩʢʦʣʴʢʦ ʩʪʦʠʤʦʩʪʴ ʦʧʣʘʯʠʚʘʝʤʳʭ ʫʩʣʫʛ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ ʧʦ ʩʪʨʘʥʝ ʠ ʜʨ. 

ʇʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʡʪʠʥʛʘ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: 

 ʇʦʢʘʟʘʪʝʣʠ ʣʝʪʘʣʴʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʚ ʩʪʘʮʠʦʥʘʨʝ. 

 ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ. 

 ʏʘʩʪʦʪʘ ʧʦʚʪʦʨʥʳʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ. 

 ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

 ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

 ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʫʶ ʢʘʪʝʛʦʨʠʶ ʨʝʡʪʠʥʛʘ ʠ ʧʨʠʚʝʜʝʤ ʬʦʨʤʫʣʫ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ 

(1,2). 

ʃʝʪʘʣʴʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʚ ʩʪʘʮʠʦʥʘʨʝ 

ʇʦʢʘʟʘʪʝʣʠ ʣʝʪʘʣʴʥʦʩʪʠ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʯʘʩʪʦ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ 

ʫʤʠʨʘʶʪ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ. ʇʨʠʚʝʜʝʤ ʬʦʨʤʫʣʫ ʨʘʩʯʝʪʘ:  

 (1) 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ 

ʇʦʢʘʟʘʪʝʣʠ, ʚʭʦʜʷʱʠʝ ʚ ʵʪʫ ʛʨʫʧʧʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʥʬʝʢʮʠʷʭ, ʢʦʪʦʨʳʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚʦ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʧʘʮʠʝʥʪʘ ʚ ʙʦʣʴʥʠʮʝ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʠʥʬʝʢʮʠʡ ʤʦʞʥʦ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʘʜʣʝʞʘʱʠʭ ʧʨʦʮʝʜʫʨ ʠ ʩʦʙʣʶʜʝʥʠʷ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʧʘʮʠʝʥʪʘʭ ʧʨʦʭʦʜʠʣ 

ʫʥʠʬʠʮʠʨʦʚʘʥʦ. ʄʦʯʝʚʳʚʦʜʷʱʠʡ ʢʘʪʝʪʝʨ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʝʨʴʝʟʥʳʭ 

ʠʥʬʝʢʮʠʡ ʚ ʤʦʯʝʚʦʤ ʪʨʘʢʪʝ, ʢʦʛʜʘ ʦʥ ʫʩʪʘʥʦʚʣʝʥ ʥʝʧʨʘʚʠʣʴʥʦ, ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ ʯʠʩʪʦʪʘ ʚ 

ʦʪʜʝʣʝʥʠʠ ʠʣʠ ʢʦʛʜʘ ʢʘʪʝʪʝʨ ʥʘʭʦʜʠʪʩʷ ʥʘ ʤʝʩʪʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʵʪʦʛʦ, ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʩʪʘʥʜʘʨʪʳ (ʧʨʦʪʦʢʦʣʳ) ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʩʪʦʷʥʥʦ ʦʙʫʯʘʪʴ ʠʤ 

ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ. ʌʦʨʤʫʣʘ ʨʘʩʯʝʪʘ:  

(2) 

ʉʦʪʨʫʜʥʠʢʠ ʙʦʣʴʥʠʮʳ ʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʝ, ʩʦʙʣʶʜʘʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ: ʤʳʪʴʝ ʨʫʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʱʠʪʥʳʭ ʧʝʨʯʘʪʦʢ ʠ ʭʘʣʘʪʦʚ, ʧʨʘʢʪʠʢʫʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʠʩʧʦʣʴʟʫʷ ʩʪʝʨʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚʢʣʶʯʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʟʠʨʦʚʢʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʙʝʛʘʥʠʝ ʧʨʠʝʤʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʜʝʡʩʪʚʠʷ, ʝʩʣʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʥʪʠʙʠʦʪʠʢʦʤ ʩ ʫʟʢʠʤ ʩʧʝʢʪʨʦʤ. 

ʏʘʩʪʦʪʘ ʧʦʚʪʦʨʥʳʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ 

ʋʨʦʚʝʥʴ ʧʦʚʪʦʨʥʦʡ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʙʳʣʠ ʣʠ 

ʧʘʮʠʝʥʪʳ, ʨʘʥʝʝ ʫʞʝ ʚʳʧʠʩʘʥʥʳʝ ʠʟ ʙʦʣʴʥʠʮʳ, ʩʥʦʚʘ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ ʚ ʩʪʘʮʠʦʥʘʨ ʚ 

ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʧʦʩʣʝ ʚʳʧʠʩʢʠ? ʕʪʘ ʛʨʫʧʧʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʩʜʝʣʘʣʘ ʣʠ 

ʙʦʣʴʥʠʮʘ ʚʩʝ ʚʦʟʤʦʞʥʦʝ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʩʣʦʞʥʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʳʣʠ ʣʠ 

ʤʠʦʢʘʨʜʘʠʥʬʘʨʢʪʜʠʘʛʥʦʟʦʤʩʧʘʮʠʝʥʪʦʚʚʳʧʠʩʘʥʥʳʭʏʠʩʣʦ

ʜʦʤʫʥʘʠʣʠʩʪʘʮʠʦʥʘʨʝʚ
ʜʥʝʡʪʝʯʝʥʠʝʚʤʠʦʢʘʨʜʘʠʥʬʘʨʢʪʘʦʪʫʤʝʨʰʠʭʏʠʩʣʦ

1000)(
30

³

ʢʘʪʝʪʝʨʦʤʩʜʥʝʡʧʘʮʠʝʥʪʦʚʏʠʩʣʦ

ʢʘʪʝʪʝʨʘʫʩʪʘʥʦʚʢʠʧʦʩʣʝʧʫʪʝʡ
ʱʠʭʤʦʯʝʚʳʚʦʜʷʠʥʬʝʢʮʠʠʧʦʣʫʯʠʣʠʢʦʪʦʨʳʝʧʘʮʠʝʥʪʦʚʏʠʩʣʦ

100
,

³



 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʧʘʮʠʝʥʪʫ ʯʝʪʢʠʝ ʠʥʩʪʨʫʢʮʠʠ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʭʦʜ ʥʘ ʜʦʤʫ. ʌʦʨʤʫʣʘ ʨʘʩʯʝʪʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʯʘʩʪʦʪʳ ʧʦʚʪʦʨʥʳʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ: 

 (3) 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʇʦʢʘʟʘʪʝʣʠ, ʚʭʦʜʷʱʠʝ ʚ ʵʪʫ ʛʨʫʧʧʫ, ʫʢʘʟʳʚʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʷʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʠʭ ʦʩʣʦʞʥʝʥʠʷ. ʌʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ: 

 (4) 

ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʇʦʢʘʟʘʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʠʟʤʝʨʷʶʪ ʩʨʦʢʠ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʚ ʦʪʜʝʣʝʥʠʷʭ ʵʢʩʪʨʝʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʩʪʘʮʠʦʥʘʨʘʭ. ɿʘʜʝʨʞʢʠ ʚ ʦʢʘʟʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʤʦʱʠ 

ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢʠ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠʣʠ ʪʨʘʚʤʘʤʠ. ɺʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʚ ʨʘʟʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʮʠʝʥʪʦʚ, ʫʨʦʚʥʷ ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʪʨʫʜʘ, ʥʘʣʠʯʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʝʢ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʪʜʝʣʝʥʠʠ.  

ɼʣʠʪʝʣʴʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʜʦ ʪʦʛʦ ʢʘʢ ʧʘʮʠʝʥʪ ʙʫʜʝʪ ʧʝʨʝʚʝʜʝʥ ʚ 

ʧʨʦʬʠʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʪʜʝʣʝʥʠʝ ʵʢʩʪʨʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʥʝʜʦʫʢʦʤʧʣʝʢʪʦʚʘʥʦ, ʧʝʨʝʧʦʣʥʝʥʦ ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ 

ʢʦʡʢʠ ʚ ʦʪʜʝʣʝʥʠʷʭ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʨʠʚʝʜʝʤ ʬʦʨʤʫʣʫ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʭʦʜʷʱʠʝ ʚ ʛʨʫʧʧʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ï ʂʊ, ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ï ʄʈʊ, ʤʘʤʤʦʛʨʘʬʠʷ).  

 (5) 

ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʦʢʠʝ, ʵʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʙʦʣʴʥʠʮʘ ʧʨʦʚʦʜʠʪ 

ʥʝʥʫʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʝʨʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʠʟʣʠʰʥʝʝ ʥʘʟʥʘʯʝʥʠʝ ʄʈʊ. ʂʣʠʥʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʷʤʠ ʚ ʧʦʷʩʥʠʮʝ ʫʢʘʟʳʚʘʶʪ: ʧʨʝʞʜʝ ʯʝʤ ʥʘʟʥʘʯʠʪʴ 

ʄʈʊ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ, ʧʦʤʦʛʘʝʪ ʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠʣʠ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ 

ʣʝʯʝʥʠʝ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʥʫʞʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʨʠʩʢʘ ʜʣʷ ʧʘʮʠʝʥʪʘ ʠʣʠ ʠʟʣʠʰʥʠʭ ʟʘʪʨʘʪ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʄʈʊ. ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʂʊ ʛʦʣʦʚʳ ʠ ʧʘʟʫʭ ʧʦʜʚʝʨʛʘʝʪ ʧʘʮʠʝʥʪʦʚ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʨʘʜʠʘʮʠʠ. ɽʩʣʠ ʫ ʧʘʮʠʝʥʪʘ ʩ ʛʦʣʦʚʥʦʡ ʙʦʣʴʶ ʝʩʪʴ ʧʦʜʦʟʨʝʥʠʝ 

ʥʘ ʭʨʦʥʠʯʝʩʢʠʡ ʠʣʠ ʦʩʪʨʳʡ ʩʠʥʫʩʠʪ, ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʷʶʪ ʂʊ ʧʘʟʫʭ, ʧʨʝʞʜʝ ʯʝʤ ʨʝʰʘʪʴ, ʥʫʞʥʦ 

ʣʠ ʧʨʦʚʦʜʠʪʴ ʂʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʕʢʩʧʝʨʪʳ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʜʝʣʘʪʴ ʦʙʘ ʪʝʩʪʘ ʩʨʘʟʫ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʫ ʚʨʘʯʘ ʝʩʪʴ ʧʦʜʦʟʨʝʥʠʷ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʪʨʘʚʤʘ 

ʛʦʣʦʚʳ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʩʝʨʴʝʟʥʘʷ ʠʥʬʝʢʮʠʷ. 

ʛʦʜʟʘʧʘʮʠʝʥʪʦʚʘʮʠʡʛʦʩʧʠʪʘʣʠʟʏʠʩʣʦ

ʜʥʝʡʪʝʯʝʥʠʝʚʤʠʦʢʘʨʜʘʠʥʬʘʨʢʪʦʤʩ
ʧʘʮʠʝʥʪʦʚʘʮʠʡʛʦʩʧʠʪʘʣʠʟʧʦʚʪʦʨʥʳʭʦʚʘʥʥʳʭʥʝʟʘʧʣʘʥʠʨʏʠʩʣʦ

10030 ³

ʫʯʨʝʞʜʝʥʠʝʝʤʝʜʠʮʠʥʩʢʦʚʦʙʨʘʱʘʣʠʩʴʢʦʪʦʨʳʝʧʘʮʠʝʥʪʦʚʏʠʩʣʦ

ʧʨʠʚʠʚʢʠʦʪʦʪʢʘʟʘʚʰʠʭ
ʧʘʮʠʝʥʪʦʚʯʠʩʣʦʧʨʠʚʠʚʢʫʧʦʣʫʯʠʚʰʠʭʧʘʮʠʝʥʪʦʚʏʠʩʣʦ

,

100
,

³
+

ʧʦʷʩʥʠʮʳʠʣʠʯʘʩʪʠʥʠʞʥʝʡʚʙʦʣʴʶʩʧʘʮʠʝʥʪʦʚʚʩʝʭʏʠʩʣʦ

ʠʠʬʠʟʠʦʪʝʨʘʧʧʨʦʚʝʜʝʥʠʷʜʦ
ʯʠʩʣʝʪʦʤʚʣʝʯʝʥʠʷʦʟʥʦʛʦʤʝʜʠʢʘʤʝʥʴʥʘʟʥʘʯʝʥʠʷʜʦʄʈʊʩʜʝʣʘʥʦʙʳʣʦ

ʢʦʪʦʨʳʤʧʦʷʩʥʠʮʳʠʣʠʩʧʠʥʳʯʘʩʪʠʥʠʞʥʝʡʚʙʦʣʴʶʩʧʘʮʠʝʥʪʦʚʏʠʩʣʦ

100
,

,

³



 

ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ 

ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʦʧʨʦʩʦʚ. ʇʘʮʠʝʥʪʳ 

ʦʮʝʥʠʚʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʙʱʘʣʠʩʴ ʤʝʜʩʝʩʪʨʳ ʠ ʚʨʘʯʠ, ʥʘʩʢʦʣʴʢʦ ʙʳʣ ʦʪʟʳʚʯʠʚ 

ʧʝʨʩʦʥʘʣ ʙʦʣʴʥʠʮʳ, ʥʘʩʢʦʣʴʢʦ ʙʳʣʘ ʫʧʨʘʚʣʷʝʤʘ ʙʦʣʴ, ʘ ʪʘʢʞʝ ʯʠʩʪʦʪʫ ʠ ʪʠʰʠʥʫ ʙʦʣʴʥʠʯʥʦʡ 

ʩʨʝʜʳ. ʇʘʮʠʝʥʪʳ ʷʚʣʷʶʪʩʷ ʣʫʯʰʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʵʪʠʤ ʪʝʤʘʤ [2].  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʨʝʞʜʝʥʠʷ ʩʬʝʨʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʮʝʥʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʠʤ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ, 

ʜʘʪʴ ʦʮʝʥʢʫ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ʵʪʦʤʫ ʫʯʨʝʞʜʝʥʠʶ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʀʪʘʢ, ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʢʣʶʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

 ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ; 

 ʆʮʝʥʢʘ ʰʪʘʪʥʦʡ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʠ (ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʥʪʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʦʤ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʠ 

ʩʪʨʫʢʪʫʨʳ ʧʝʨʩʦʥʘʣʘ, ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ); 

 ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ); 

 ʆʮʝʥʢʘ ʢʦʝʯʥʦʛʦ ʬʦʥʜʘ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʝʯʥʦʛʦ ʬʦʥʜʘ 

ʩʪʘʮʠʦʥʘʨʘ); 

 ʆʮʝʥʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʨʝʞʜʝʥʠʷ ï ʜʦʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʭʦʜʦʚ). 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʡʪʠʥʛʘ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʰʘʛʦʚ. 

¶ ʐʘʛ 1. ɺʳʙʦʨ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʠʪʦʛʦʚʳʡ ʨʝʡʪʠʥʛ.  

ɺ ʨʘʩʯʝʪ ʨʝʡʪʠʥʛʘ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʯʝʪʢʦ ʠʟʤʝʨʠʪʴ ʠ ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʫʙʣʠʯʥʦʡ ʦʪʯʝʪʥʦʩʪʠ. 

ʇʨʝʞʜʝ ʯʝʤ ʦʙʲʝʜʠʥʷʪʴ ʧʦʢʘʟʘʪʝʣʠ ʚ ʦʮʝʥʢʫ, ʢʘʞʜʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʥʘʯʘʣʘ ʧʨʠʚʦʜʷʪ ʢ 

ʝʜʠʥʦʡ ʯʠʩʣʦʚʦʡ ʰʢʘʣʝ ʠʟʤʝʨʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʫʶʪ ʩ ʫʯʝʪʦʤ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʢʦʣʠʯʝʩʪʚʦ, ʧʨʦʮʝʥʪʳ, ʚʨʝʤʷ). 

¶ ʐʘʛ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʛʨʫʧʧʘʤ.  

ɺʩʝ ʚʦʟʤʦʞʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʛʨʫʧʧʘʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʳʰʝ. 

¶ ʐʘʛ 3. ɺʳʯʠʩʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʜʝʣʠ.  

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʉʫʪʴ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ (ʦʥʠ ʚʳʨʘʞʘʶʪʩʷ ʚ ʢʦʵʬʬʠʮʠʝʥʪʘʭ) ʤʝʞʜʫ 

ʧʝʨʝʤʝʥʥʳʤʠ (ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʝʡ) ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʝʡ. 

¶ ʐʘʛ 4. ʈʘʩʯʝʪ ʩʫʤʤʘʨʥʦʛʦ ʙʘʣʣʘ ʙʦʣʴʥʠʮʳ ʩ ʫʯʝʪʦʤ ʚʝʩʘ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʧʦʢʘʟʘʪʝʣʝʡ.  

ʇʦʣʫʯʠʚ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʦʮʝʥʢʫ ʜʣʷ ʢʘʞʜʦʡ ʙʦʣʴʥʠʮʳ ʠ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʯʠʩʣʷʶʪ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʲʝʜʠʥʷʝʪ 7 ʟʥʘʯʝʥʠʡ ʛʨʫʧʧ ʚ 

ʝʜʠʥʳʡ ʠʪʦʛʦʚʳʡ ʙʘʣʣ ʙʦʣʴʥʠʮʳ. 

¶ ʐʘʛ 5. ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʪʦʛʦʚʳʭ ʦʮʝʥʦʢ.  



 

ʄʝʪʦʜʦʣʦʛʠʷ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʙʦʣʴʥʠʮ ʠʩʧʦʣʴʟʫʝʪ ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʯʪʦʙʳ 

ʨʘʟʜʝʣʠʪʴ ʚʩʝ ʙʦʣʴʥʠʮʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʝʡʪʠʥʛʝ, ʥʘ 5 ʛʨʫʧʧ. ɹʦʣʴʥʠʮʘʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʪʦʛʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʧʨʠʩʚʘʠʚʘʝʪʩʷ 1 ʟʚʝʟʜʘ, ʘ ʙʦʣʴʥʠʮʘʤ ʩ ʚʳʩʦʢʠʤ 

ʟʥʘʯʝʥʠʝʤ ï 5 ʟʚʝʟʜ [2]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʨʝʡʪʠʥʛʦʚ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤʠ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤ ʦʮʝʥʢʠ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ. 
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EVALUATION OF INVEST MENT PROJECTS IN THE  FIELD OF HEALTHCARE  

Abilova B. O., Isahova P. B. 

Almaty Management University, Almaty 

 

Investment activity is an important component of the effective functioning of the national economy. 

Recently, much attention has been paid at the national level to evaluating the performance of medical 

organizations, especially those providing inpatient care. This is due to both the complexity of medical 

care technologies and the increase in their cost. The increasing complexity of technologies leads to 

increased risks for patients, as a result, the requirements for the safety of medical care and control 

over their implementation should increase. Evaluating the performance of medical organizations is 

a powerful management tool. 

Key words: healthcare organization, investment projects, project evaluation, investments in 

healthcare. 
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ʈɸʎʀʆʅɸʃʀɿɸʎʀʗ ʄɽʊʆɼʀʂʀ ʇʈʆʌʀʃɸʂʊʀʂʀ 

ʇʆʉʃɽʆʇɽʈɸʎʀʆʅʅʓʍ ʊʈʆʄɹʆʊʀʏɽʉʂʀʍ ʆʉʃʆɾʅɽʅʀʁ ʋ ʇɸʎʀɽʅʊʆɺ 

ʉ ɸʅɽɺʈʀɿʄʆʁ ɹʈʖʐʅʆɻʆ ʆʊɼɽʃɸ ɸʆʈʊʓ 

ʀʚʘʥʦʚ ɸ.ɸ., ʐʝʚʝʣʠʥ ʄ.ʉ., ɹʨʝʞʥʝʚ ɸ.ʉ. 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ɺʦʨʦʥʝʞ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʘʥʝʚʨʠʟʤ ʙʨʶʰʥʦʛʦ 

ʦʪʜʝʣʘ ʘʦʨʪʳ ʤʝʪʦʜʦʤ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʠʟʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʜʚʫʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʜʨʫʛ ʜʨʫʛʫ ʧʦʜʭʦʜʦʚ ʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʨʘʟʚʠʪʠʷ 

ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ: 1) çʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜè ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʧʘʨʘʪʦʚ ʜʝʟʘʛʨʝʛʘʥʪʦʚ; 2) ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ʢʣʘʩʩʘ ʥʦʚʳʭ ʧʝʨʦʨʘʣʴʥʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ. ɺʳʜʚʠʥʫʪʘ ʥʘʫʯʥʘʷ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ 

ʨʘʜʠʢʘʣʴʥʘʷ ʟʘʤʝʥʘ çʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘè ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʨʠʚʝʜʝʪ ʢ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ. ɺ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʨʦʠʟʚʝʜʝʥʘ ʪʦʯʥʘʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ï ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ ʠ 

ʪʨʦʤʙʦʟʦʚ ʙʨʘʥʰʝʡ ʧʨʦʪʝʟʘ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʳʭ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʟʘʤʝʥʘ çʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘè ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʭ ʢ 

ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʘʢʪʠʢʝ ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʶʰʥʦʡ ʦʪʜʝʣ ʘʦʨʪʳ, ʘʥʝʚʨʠʟʤʳ, ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʘʦʨʪʳ, 

ʪʨʦʤʙʦʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʘʢʪʠʯʝʩʢʠ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʘʥʝʚʨʠʟʤ 

ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʦʧʝʨʘʮʠʠ ʨʝʟʝʢʮʠʠ ʘʥʝʚʨʠʟʤʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ 

ʘʦʨʪʳ ʚʳʧʦʣʥʷʣʠ ʨʦʣʴ ʩʚʦʝʦʙʨʘʟʥʦʛʦ çʟʦʣʦʪʦʛʦ ʩʪʘʥʜʘʨʪʘè ʚ ʵʪʦʡ ʠʥʜʫʩʪʨʠʠ [1-14]. ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʚʥʝʜʨʝʥʠʝ ʚ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʵʪʠʭ ʪʝʧʝʨʴ ʫʞʝ çʢʣʘʩʩʠʯʝʩʢʠʭè 

ʦʧʝʨʘʮʠʡ ʧʨʝʜʩʪʘʚʠʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʜʠʢʘʣʴʥʦʡ ʠʟʣʝʯʝʥʥʦʩʪʠ ʠ ʩʧʘʩʝʥʠʷ ʞʠʟʥʠ ʨʘʥʝʝ 

ʩʯʠʪʘʚʰʠʭʩʷ ʙʝʟʥʘʜʝʞʥʳʤʠ ʧʘʮʠʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ [6, 11]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʢʨʘʡʥʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʦʧʝʨʘʮʠʡ, ʠʭ ʚʳʧʦʣʥʝʥʠʝ ʙʳʣʦ ʧʦʩʪʦʷʥʥʦ 

ʩʚʷʟʘʥʦ ʩ ʦʜʥʠʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ï ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʞʠʟʥʝʦʧʘʩʥʳʭ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ï ʢʘʨʜʠʘʣʴʥʳʭ (ʦʩʪʨʳʝ ʬʦʨʤʳ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, 

ʥʘʨʫʰʝʥʠʷ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ), ʧʫʣʴʤʦʥʘʣʴʥʳʭ (ʧʥʝʚʤʦʥʠʠ, ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʚ ʩʠʩʪʝʤʝ 

ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ ʚʟʨʦʩʣʳʭ), ʨʝʥʘʣʴʥʳʭ (ʦʩʪʨʘʷ ʧʦʯʝʯʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ) ʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ (ʪʨʦʤʙʦʟʳ ʛʣʫʙʦʢʠʭ ʚʝʥ, ʪʨʦʤʙʦʟʳ ʙʨʘʥʰʝʡ ʧʨʦʪʝʟʘ). ʅʘ 

ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʵʚʦʣʶʮʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʘʥʝʚʨʠʟʤ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ 

ʘʦʨʪʳ ʧʨʠʚʝʣʘ ʢ ʩʦʟʜʘʥʠʶ ʦʧʝʨʘʮʠʡ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ï ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʘʦʨʪʳ. ʇʦʤʠʤʦ 

ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʘʥʝʚʨʠʟʤ, ʥʝ ʫʩʪʫʧʘʶʱʝʡ çʢʣʘʩʩʠʯʝʩʢʠʤè ʦʧʝʨʘʮʠʷʤ [6, 11, 

12, 13], ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʨʘʟʚʠʪʠʷ 

ʥʘʠʙʦʣʝʝ ʞʠʟʥʝʦʧʘʩʥʳʭ ï ʢʘʨʜʠʘʣʴʥʳʭ, ʧʫʣʴʤʦʥʘʣʴʥʳʭ ʠ ʨʝʥʘʣʴʥʳʭ ï ʦʩʣʦʞʥʝʥʠʡ [6, 11]. 



 

ʆʜʥʘʢʦ, ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚ ʦʪʥʦʰʝʥʠʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʘʫʯʥʦʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ çʪʨʘʜʠʮʠʦʥʥʳʭè ʦʧʝʨʘʮʠʡ ʥʘ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ 

ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʥʠʞʝʥʠʶ ʠʣʠ ʜʘʞʝ ʧʦʚʳʰʘʝʪʩʷ. ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʨʝʰʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚʳʙʦʨ ʦʧʝʨʘʮʠʡ 

ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ 

ʥʝʪʨʦʤʙʦʪʠʯʝʩʢʠʤ ʦʩʣʦʞʥʝʥʠʷʤ ʠ ʧʝʨʤʘʥʝʥʪʥʫʶ ʵʬʬʝʢʪʠʚʥʫʶ ʢʦʨʨʝʢʮʠʶ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦ 

çʩʣʘʙʦʛʦ ʟʚʝʥʘè ï ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʩʫʱʝʩʪʚʠʪʴ 

ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ ʦʩʥʦʚʦʡ çʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘè ʢ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʪʘʣʦ ʧʨʠʤʝʥʝʥʠʝ ʜʝʟʘʛʨʝʛʘʥʪʥʦʡ ʪʝʨʘʧʠʠ [15]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʫʩʧʝʰʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʩʝʨʜʝʯʥʦʡ ʠ ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ, ʠʤʝʥʥʦ ʧʨʠ 

ʦʧʝʨʘʮʠʷʭ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʘʦʨʪʳ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʦʷʚʠʣ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʣʠʥʠʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʪʦʨʦʥ ʧʨʦʙʣʝʤʳ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ ʧʦʚʦʜʫ ʘʥʝʚʨʠʟʤ 

ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʩʣʝʜʫʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʝʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ 

ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʠʚʰʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʢʣʘʩʩʘ ʥʦʚʳʭ ʧʝʨʦʨʘʣʴʥʳʭ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ 

ʧʦʜʭʦʜʘ, ʜʘʥʥʳʭ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʦʟʥʘʯʝʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʜʦʩʪʫʧʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʘʨʛʫʤʝʥʪʳ ʜʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʢʪʫʘʣʴʥʦʩʪʠ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴ: ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʦʧʝʨʘʮʠʷʭ 

ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: 150 ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʚʨʠʟʤʘʤʠ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 7 ʣʝʪ. ʀʩʭʦʜʥʘʷ ʚʳʙʦʨʢʘ ʦʙʩʣʝʜʫʝʤʳʭ ʙʳʣʘ 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʘ ʥʘ 2 ʩʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʤʝʪʦʜʠʢʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ: 

¶ ʛʨʫʧʧʘ 1 (ʢʦʥʪʨʦʣʴʥʘʷ): ʩ ʧʨʠʤʝʥʝʥʠʝʤ çʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘè 

(ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʣʦʧʠʜʦʛʨʝʣʷ: 75 ʤʛ 1 ʨʘʟ / ʩʫʪ. ʥʝ ʤʝʥʝʝ 6 ʤʝʩ., 

n = 100 ʯʝʣ.); 

¶ ʛʨʫʧʧʘ 2 (ʦʩʥʦʚʥʘʷ): ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

(ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʦʚʳʭ ʧʝʨʦʨʘʣʴʥʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʥʘ 

ʧʨʠʤʝʨʝ ʨʠʚʘʨʦʢʩʘʙʘʥʘ:15 ʤʛ 1 ʨʘʟ / ʩʫʪ. ʥʝ ʤʝʥʝʝ 6 ʤʝʩ., n = 50 ʯʝʣ.). 

ʉʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʙʳʣʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʠ ʛʝʥʜʝʨʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʥʘʣʠʯʠʶ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ 

ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ (ʠʥʲʝʢʮʠʠ ʛʝʧʘʨʠʥʘ, ʢʦʤʧʨʝʩʩʠʦʥʥʳʡ ʪʨʠʢʦʪʘʞ). 

ʆʮʝʥʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʪʨʦʤʙʦʟʦʚ 

ʙʨʘʥʰʝʡ ʵʥʜʦʧʨʦʪʝʟʘ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚ ʦʩʣʦʞʥʝʥʠʡ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʩʨʘʚʥʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ 

ʠ ʦʞʠʜʘʝʤʳʭ ʯʘʩʪʦʪ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ɢ2, ʧʨʠʥʷʪʳʡ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʯʘʩʪʦʪ ʦʩʣʦʞʥʝʥʠʡ ʨ < 0,05. ʈʘʩʯʝʪ, ʬʠʢʩʘʮʠʷ ʭʨʘʥʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ Stat Soft Statistica 6.0.  



 

ʈʝʟʫʣʴʪʘʪʳ: 

¶ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʚʳʷʚʣʝʥʥʳʝ ʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ 

ʦʩʣʦʞʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʦ ʠʭ ʪʦʯʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ï ʪʨʦʤʙʦʟʳ ʛʣʫʙʦʢʠʭ ʚʝʥ ï 3%, 

ʪʨʦʤʙʦʟʳ ʙʨʘʥʰʝʡ ʵʥʜʦʧʨʦʪʝʟʘ ï 9%, ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ï 12%; 

¶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʘʷ ʢʘʨʪʠʥʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ï ʪʨʦʤʙʦʟʳ 

ʛʣʫʙʦʢʠʭ ʚʝʥ ï 0%, ʪʨʦʤʙʦʟʳ ʙʨʘʥʰʝʡ ʵʥʜʦʧʨʦʪʝʟʘ ï 2%, ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ï 2%. 

ʆʙʩʫʞʜʝʥʠʝ: ʟʘʤʝʥʘ çʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘè ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʦʧʝʨʘʮʠʡ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʙʨʶʰʥʦʛʦ 

ʦʪʜʝʣʘ ʘʦʨʪʳ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ 6 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʪʨʦʤʙʦʟʦʚ ʙʨʘʥʰʝʡ ʵʥʜʦʧʨʦʪʝʟʘ ʩʥʠʞʘʝʪʩʷ ʚ 4,5 ʨʘʟʘ, ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʢʣʠʥʠʯʝʩʢʠ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ. 

ɺʳʚʦʜʳ ï ʚ ʫʩʣʦʚʠʷʭ ʦʧʝʨʘʮʠʡ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ: 

 çʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜè ʢ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ ʦʙʣʘʜʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʦʙʣʘʜʘʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʣʫʯʰʠʤ ʫʨʦʚʥʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʪʨʘʥʷʷ 

ʥʝʜʦʩʪʘʪʢʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʚʠʜʝ ʩʥʠʞʝʥʠʷ (ʜʣʷ ʪʨʦʤʙʦʟʦʚ ʙʨʘʥʰʝʡ ʧʨʦʪʝʟʘ) ʠʣʠ 

ʧʦʣʥʦʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ (ʜʣʷ ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ) ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʦʩʣʦʞʥʝʥʠʡ. 
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RATIONALIZATION OF P RE-OPERATIVE THROMBO TIC COMPLICATIONS 

PREVENTION METHODS I N PATIENTS WITH ANEU RYSMS OF THE ABDOMIN AL 

DEPARTMENT OF AORTA  

Ivanov A.A., Shevelin M.S., Brezhnev A.S. 

Voronezh State Medical University named after N.N. Burdenko, Voronezh 

 

The article presents data from an original study on optimizing antithrombotic prophylaxis after 

surgical treatment of abdominal aortic aneurysms by endoprosthetics. To this end, a comparative 

analysis of two alternative approaches to preventing thrombotic complications has been made: 1) the 

çtraditional approachè based on the use of disaggregant preparations; 2) a developed program 

based on the use of a drug of the class of new oral anticoagulants. A scientific hypothesis is put 

forward that the radical replacement of the ñtraditional approachò with the developed program will 

lead to a fundamental reduction in the number of developing postoperative thrombotic complications. 

In independent groups of patients, using the compared approaches to antithrombotic prophylaxis, an 

accurate qualitative and quantitative assessment of postoperative thrombotic complications - deep 

vein thrombosis and prosthetic branches thrombosis, as well as key clinical and laboratory 

parameters of the hemostasis system was performed. After carrying out the study, it was found that a 

fundamental replacement of the çtraditional approachè with the developed program does lead to a 

fundamental decrease in the level of thrombotic complications. The results obtained have a high level 

of statistical significance, which allows us to recommend them for widespread use in the practice of 

vascular surgery. 

Key words: abdominal aorta, aneurysms, aortic endoprosthetics, thrombotic complications. 
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ʇʈʀʄɽʅɽʅʀɽ ʈɸʉʊɽʅʀʗ ʉʆʌʆʈɸ ʗʇʆʅʉʂɸʗ 

(STYPHNOLOBIUM JAPONICUM) 

ɸʬʦʥʶʰʢʠʥʘ ɽ.ʖ., ʄʘʨʘʭʦʚʘ ɸ.ʀ. 

ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, ʄʦʩʢʚʘ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ, ʧʦʩʚʷʱʝʥʥʳʡ ʧʨʠʤʝʥʝʥʠʶ ʨʘʩʪʝʥʠʷ ʩʦʬʦʨʘ ʷʧʦʥʩʢʘʷ 

(Sophora Japonica) ʢʘʢ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ. ʆʙʩʫʞʜʘʝʪʩʷ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʦʥʦ ʧʨʦʷʚʣʷʝʪ ʩʚʦʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʬʦʨʘ ʷʧʦʥʩʢʘʷ, ʨʫʪʠʥ, ʬʠʪʦʪʝʨʘʧʠʷ, Sophora Japonica. 

 

ʉʦʬʦʨʘ ʷʧʦʥʩʢʘʷ (S. Japonica) ï ʣʠʩʪʚʝʥʥʦʝ ʜʝʨʝʚʦ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (15-30 ʤ) ʠʟ 

ʩʝʤʝʡʩʪʚʘ ɹʦʙʦʚʳʭ, ʢʦʪʦʨʦʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʂʠʪʘʝ, ʗʧʦʥʠʠ, ʂʦʨʝʝ, ɺʴʝʪʥʘʤʝ ʠ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʪʨʘʢʪʘʪʘʭ ʜʨʝʚʥʝʛʦ ʂʠʪʘʷ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʭʠʝ ʮʚʝʪʳ ʠ ʮʚʝʪʦʯʥʳʝ ʧʦʯʢʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʢʘʢ ʚ ʂʠʪʘʡʩʢʦʡ ʌʘʨʤʘʢʦʧʝʝ, ʪʘʢ ʠ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʌʘʨʤʘʢʦʧʝʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ S. Japonica ʧʨʠʚʝʣʠ ʢ ʚʳʜʝʣʝʥʠʶ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʘʢ ʤʠʥʠʤʫʤ 153 ʢʦʤʧʦʥʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʬʣʘʚʦʥʦʠʜʳ, ʠʟʦʬʣʘʚʦʥʦʠʜʳ, 

ʪʨʠʪʝʨʧʝʥʦʠʜʳ, ʘʣʢʘʣʦʠʜʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ [1]. ʉʨʝʜʠ ʵʪʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʦʩʥʦʚʥʳʤʠ ʘʢʪʠʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʬʦʨʳ ʷʧʦʥʩʢʦʡ ʷʚʣʷʶʪʩʷ ʢʝʤʧʬʝʨʦʣ, 

ʢʚʝʨʮʝʪʠʥ, ʨʫʪʠʥ, ʠʟʦʨʛʘʤʝʪʠʥ, ʛʝʥʠʩʪʝʠʥ, ʠʩʦʬʦʨʠʢʦʟʠʜ. 

ʈʫʪʠʥ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʮʚʝʪʦʚ S. japonica [2]. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʫʪʠʥʘ, ʧʨʝʧʘʨʘʪʳ ʩʦʬʦʨʳ 

ʷʧʦʥʩʢʦʡ ʦʙʣʘʜʘʶʪ ʈ-ʚʠʪʘʤʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʢʘʧʠʣʣʷʨʦʫʢʨʝʧʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ) ʠ 

ʨʝʛʝʥʝʨʠʨʫʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. 

ɺʳʷʚʣʷʶʪ ʛʠʧʦʛʣʠʢʠʤʠʯʝʩʢʦʝ [3], ʘʥʪʠʦʩʪʝʦʧʦʨʦʟʥʦʝ [4], ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ [5] ʠ 

ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʝ [1] ʩʚʦʡʩʪʚʘ, ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʫʜʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

[6], ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʠ ʘʥʪʠʛʝʤʦʨʨʘʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ [7] ʩʦʬʦʨʳ ʷʧʦʥʩʢʦʡ.  

ʇʦʤʠʤʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʩʦʬʦʨʘ ʷʧʦʥʩʢʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʬʣʘʚʦʥʦʠʜʦʚ, ʵʢʩʪʨʘʢʪ 

ʮʚʝʪʦʯʥʳʭ ʧʦʯʝʢ ʩʦʬʦʨʳ ʷʧʦʥʩʢʦʡ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʨʘʩʷʱʝʛʦ ʘʛʝʥʪʘ [8]. ʊʘʢʞʝ, 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʵʢʩʪʨʘʢʪ S. japonica ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ 

ʧʣʝʥʦʢ ʜʣʷ ʫʧʘʢʦʚʢʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʩʣʘ) [9, 10]. ʇʣʝʥʢʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ 

ʚʭʦʜʠʪ ʢʚʝʨʮʝʪʠʥ ʩʦʬʦʨʳ ʷʧʦʥʩʢʦʡ [10], ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ in situ ʢʘʢ 

ʦʩʪʘʪʢʦʚ Al3+ ʚ ʧʠʱʝ, ʪʘʢ ʠ ʥʘʣʠʯʠʷ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʧʦʨʯʝ ʤʦʨʝʧʨʦʜʫʢʪʦʚ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʢʦʧʣʝʥʦ ʥʝʤʘʣʦ ʩʚʝʜʝʥʠʡ ʢʘʢ 

ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʩʦʬʦʨʳ ʷʧʦʥʩʢʦʡ, ʪʘʢ ʠ ʦ ʝʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ, ʯʪʦ ʜʝʣʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 
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This article provides an overview on the application of the plant Sophora japonica in medical practice 

as well as in other industries. The chemical composition of the plant is discussed, due to which it 

manifests its pharmacological properties. 
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ʉʆɿɼɸʅʀɽ ʃʀʇʆʉʆʄɸʃʔʅʆʁ ʃɽʂɸʈʉʊɺɽʅʅʆʁ ʌʆʈʄʓ ʅʆɺʆɻʆ 

ʆʊɽʏɽʉʊɺɽʅʅʆɻʆ ʇʈʆʊʀɺʆʆʇʋʍʆʃɽɺʆɻʆ ʇʈɽʇɸʈɸʊɸ ʃʍʉ-1208 

ɻʫʣʷʢʠʥ ʀ.ɼ.1, ʂʨʘʩʥʶʢ ʀ.ʀ. (ʤʣ.)1, ʂʨʘʩʥʶʢ ʀ.ʀ.1, ɹʝʣʷʮʢʘʷ ɸ.ɺ.1, ʉʪʝʧʘʥʦʚʘ 

ʆ.ʀ.1, ʇʣʘʭʦʪʥʘʷ ʆ.ʅ.1, ɾʫʢʦʚʘ ɸ.ɸ.1, ɻʨʠʛʦʨʴʝʚʘ ɺ.ʖ. 1, ʄʘʟʷʨʢʠʥ ɽ.ɺ.1, Tianlong Li1,2 
1ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʄ. 

ʉʝʯʝʥʦʚʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʉʝʯʝʥʦʚʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ), ʄʦʩʢʚʘ 
2ʍʘʨʙʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʍʘʨʙʠʥ 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ ʩʪʘʙʠʣʴʥʦʡ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ 

ʥʦʚʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʛʠʜʨʦʬʦʙʥʦʛʦ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʛʨʫʧʧʳ ʧʨʦʠʟʚʦʜʥʳʭ 

ʠʥʜʦʣʦʢʘʨʙʘʟʦʣʦʚ ï ʃʍʉ-1208. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʣʫʯʝʥʠʷ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʃʍʉ-1208. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʍʉ-1208, ʣʠʧʦʩʦʤʳ, ʩʪʝʨʠʣʠʟʫʶʱʘʷ ʬʠʣʴʪʨʘʮʠʷ, ʥʘʥʦʩʘʡʟʝʨ, 

ʜʟʝʪʘʩʘʡʟʝʨ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʉʫʙʩʪʘʥʮʠʷ ʃʍʉ-1208, ʩʠʥʪʝʟʠʨʦʚʘʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʅʀʀ ʕɼʠʊʆ ʌɻɹʋ çʈʆʅʎ ʠʤ. ʅ.ʅ. ɹʣʦʭʠʥʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ: ʣʝʮʠʪʠʥ, ʭʦʣʝʩʪʝʨʠʥ 

ʠ PEG-2000 DSPɽ; ʨʘʩʪʚʦʨʠʪʝʣʠ: ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ NaCl, 5% ʛʣʶʢʦʟʘ, ʚʦʜʘ ʜʣʷ 

ʠʥʲʝʢʮʠʡ; ʢʨʠʦʧʨʦʪʝʢʪʦʨʳ: 5% ʨʘʩʪʚʦʨ ʩʘʭʘʨʦʟʳ, ʛʣʶʢʦʟʳ ʠ ʩʘʭʘʨʦʟʳ.  

ɸʥʘʣʠʟ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʣʠʧʦʩʦʤ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʩʚʝʪʦʨʘʩʩʝʷʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʦʚ ʥʘʥʦʩʘʡʟʝʨ Nicomp-380 Submicron 

Particle Sizer ʠ ʜʟʝʪʘʩʘʡʟʝʨ Zetasizer Nano ZS, ʧʦʩʣʝʜʥʠʡ ʪʘʢʞʝ ʠʟʤʝʨʷʝʪ ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣ 

ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʀʟʤʝʨʝʥʠʝ ʚʷʟʢʦʩʪʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʚʠʩʢʦʟʠʤʝʪʨʝ Vibro Viscometer 

SV-10. ɼʣʷ ʠʟʤʝʨʝʥʠʷ pH ʨʘʩʪʚʦʨʘ ʠʩʧʦʣʴʟʫʶʪ pH-ʤʝʪʨ HANNA pH 211. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʣʠʧʦʩʦʤʘʭ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Cary 100 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʠ ɚ = 320Ñ2 ʥʤ. 

ʇʦʣʫʯʝʥʠʝ ʠ ʩʪʝʨʠʣʠʟʫʶʱʘʷ ʬʠʣʴʪʨʘʮʠʷ ʣʠʧʦʩʦʤ ʩ ʃʍʉ-1208. ʃʠʧʦʩʦʤʳ ʩ ʃʍʉ-1208 

ʧʦʣʫʯʘʣʠ ʧʦ ʤʝʪʦʜʫ ɹʵʥʛʝʤʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʜʣʷ ʛʠʜʨʦʬʦʙʥʳʭ ʩʫʙʩʪʘʥʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʷʠʯʥʦʛʦ ʬʦʩʬʦʪʠʜʠʣʭʦʣʠʥʘ (ʣʝʮʠʪʠʥ E PC S), ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʧʝʛʝʣʠʨʦʚʘʥʥʦʛʦ 

ʜʠʩʪʝʘʨʦʠʣʬʦʩʬʘʪʠʜʠʣʵʪʘʥʦʣʘʤʠʥʘ (PEG-2000-DSPE). ʂʦʤʧʦʥʝʥʪʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ 

ʫʧʘʨʠʚʘʣʠ ʚ ʘʮʝʪʦʥʦ - ʭʣʦʨʦʬʦʨʤʥʦʤ ʨʘʩʪʚʦʨʝ (4:1) ʥʘ ʨʦʪʦʨʥʦʤ ʠʩʧʘʨʠʪʝʣʝ Rotavapor R-200 

ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʧʨʦʟʨʘʯʥʦʡ ʣʠʧʠʜʥʦʡ ʧʣʝʥʢʠ. ɿʘʪʝʤ ʝʝ ʛʠʜʨʘʪʠʨʦʚʘʣʠ ʚʦʜʦʡ ʜʣʷ 

ʠʥʲʝʢʮʠʡ ʠ ʧʦʣʫʯʘʣʠ ʣʠʧʦʩʦʤʳ, ʢʦʪʦʨʳʝ ʠʟʤʝʣʴʯʘʣʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʫʩʢʘʷ ʯʝʨʝʟ 

ʥʝʡʣʦʥʦʚʳʝ ʤʝʤʙʨʘʥʥʳʝ ʬʠʣʴʪʨʳ ʩ ʫʤʝʥʴʰʘʶʱʠʤʩʷ ʨʘʟʤʝʨʦʤ ʧʦʨ 1,2 ʤʢʤ, 0,45 ʤʢʤ ʠ 0,22 

ʤʢʤ ʥʘ ʵʢʩʪʨʫʜʝʨʝ LipexTM Thermobarrel Extruder 10 ʤʣ [1]. 

ɺʳʙʦʨ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʜʣʷ ʣʠʦʬʠʣʠʟʘʮʠʠ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʚ ʪʝʯʝʥʠʝ 24 

ʯʘʩʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʩʩʣʦʝʥʠʝ ʣʠʧʦʩʦʤ ʥʘ ʜʚʝ ʬʨʘʢʮʠʠ, ʯʪʦ ʛʦʚʦʨʠʣʦ ʦ ʪʦʤ, ʯʪʦ ʜʠʩʧʝʨʩʠʷ 

ʥʝʩʪʘʙʠʣʴʥʘ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʣʠʦʬʠʣʠʟʘʮʠʠ. ɼʦʙʘʚʣʝʥʠʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʚ ʚʦʜʥʫʶ ʬʘʟʫ 

ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʧʝʨʝʜ ʟʘʤʦʨʘʞʠʚʘʥʠʝʤ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʫʙʣʠʤʘʮʠʝʡ ʧʦʟʚʦʣʷʣʦ 

ʧʨʝʜʫʧʨʝʜʠʪʴ ʬʘʟʦʚʦʝ ʨʘʟʜʝʣʝʥʠʝ ʣʠʧʠʜʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠ ʧʨʝʜʦʭʨʘʥʠʪʴ ʠʥʢʘʧʩʫʣʠʨʫʝʤʦʝ 

ʣʝʢʘʨʩʪʚʦ ʦʪ ʚʳʪʝʢʘʥʠʷ ʠ ʩʦʭʨʘʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʧʦʩʦʤ ʢ ʨʝʛʠʜʨʘʪʠʮʠʠ.  



 

ʇʨʠ ʧʦʜʙʦʨʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʙʠʣʴʥʦʡ ʣʠʧʦʩʦʤʘʣʴʥʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʃʍʉ-1208 ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʣʶʢʦʟʘ, ʤʘʥʥʠʪ, ʩʘʭʘʨʦʟʘ, ʣʘʢʪʦʟʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʜʠʩʧʝʨʩʠʠ 

ʣʠʧʦʩʦʤ ʩ ʨʘʟʥʳʤʠ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘʤʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʩʚʝʪʣʦ-ʞʝʣʪʳʝ, ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʨʘʩʩʣʦʝʥʠʷ). ʃʠʧʦʩʦʤʘʣʴʥʳʝ ʜʠʩʧʝʨʩʠʠ ʩ ʛʣʶʢʦʟʦʡ ʠ ʤʘʥʥʠʪʦʤ ʧʦʩʣʝ 3 ʩʫʪʦʢ 

ʭʨʘʥʝʥʠʷ ʨʘʩʩʣʘʠʚʘʣʠʩʴ ʥʘ 2 ʬʘʟʳ, ʚʥʝʰʥʠʡ ʚʠʜ ʣʠʧʦʩʦʤ ʩ ʣʘʢʪʦʟʦʡ ʠ ʩʘʭʘʨʦʟʦʡ ʥʝ 

ʠʟʤʝʥʠʣʩʷ, ʘ ʠʭ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 230Ñ5 ʥʤ, ʧʦʩʣʝ 3 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ 255Ñ5 

ʥʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʃʍʉ-1208 ʚ ʣʠʧʦʩʦʤʘʭ ʩ ʣʘʢʪʦʟʦʡ ʠ ʩʘʭʘʨʦʟʦʡ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʠ 3 ʩʫʪʦʢ 

ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤʛ/ʤʣ, pH ʨʘʩʪʚʦʨʘ 7Ñ0,5, ʦʙʲʸʤ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʚ ʦʜʥʦʤ 

ʬʣʘʢʦʥʝ 6 ʤʣ [2].  

ɺ ʮʝʣʷʭ ʫʤʝʥʴʰʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʣʠʧʦʩʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʥʘʨʘʙʦʪʢʠ 

ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʩ ʩʦʚʤʝʩʪʥʳʤ ʜʦʙʘʚʣʝʥʠʝʤ ʣʘʢʪʦʟʳ ʠ ʩʘʭʘʨʦʟʳ. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 

ʣʠʧʦʩʦʤ ï ʜʦ ʬʠʣʴʪʨʘʮʠʠ: 285Ñ5 ʥʤ, ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʬʠʣʴʪʨʳ ʩ ʨʘʟʤʝʨʦʤ ʧʦʨ 0,45 

ʤʢʤ: 250Ñ5 ʥʤ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʣʴʪʨʘʮʠʝʡ ʯʝʨʝʟ ʬʠʣʴʪʨʳ ʩ ʨʘʟʤʝʨʦʤ ʧʦʨ 0,22 ʤʢʤ: 170Ñ5 

ʥʤ, ʧʦʩʣʝ 3 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ: 175Ñ5 ʥʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʃʍʉ-1208 ʚ ʣʠʧʦʩʦʤʘʭ ʩ ʩʦʚʤʝʩʪʥʳʤ 

ʜʦʙʘʚʣʝʥʠʝʤ ʣʘʢʪʦʟʳ ʠ ʩʘʭʘʨʦʟʳ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʠ 3 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤʛ/ʤʣ, 

pH ʨʘʩʪʚʦʨʘ 7Ñ0,5, ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣ -3Ñ0,5 ʤɺ, ʦʙʲʸʤ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʚ ʦʜʥʦʤ 

ʬʣʘʢʦʥʝ 6 ʤʣ. ʊʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʚʷʟʢʦʩʪʴ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ. 

ɺʳʙʦʨ ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʣʷ ʩʤʳʚʘ ʣʠʧʠʜʥʦʡ ʧʣʝʥʢʠ. ʇʨʦʚʦʜʠʪʩʷ ʧʦʜʙʦʨ ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʣʷ 

ʩʤʳʚʘ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʧʣʝʥʢʠ ʧʨʠ ʥʘʨʘʙʦʪʢʝ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʃʍʉ-1208 

ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʃʍʉ-1208 ʚ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʩʤʳʚʝ 

ʣʠʧʠʜʥʦʡ ʧʣʝʥʢʠ, ʩʦʜʝʨʞʘʱʝʡ 5 ʤʛ ʃʍʉ-1208, ʧʦʥʘʜʦʙʠʣʦʩʴ 10 ʤʣ ʚʦʜʳ ʜʣʷ ʠʥʲʝʢʮʠʡ ʠʣʠ 

10 ʤʣ 5% ʨʘʩʪʚʦʨʘ ʩʘʭʘʨʦʟʳ, ʠʣʠ 5% ʨʘʩʪʚʦʨʘ ʣʘʢʪʦʟʳ (ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʃʍʉ-1208 

0,5 ʤʛ/ʤʣ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʣʷ ʩʤʳʚʘ ʣʠʧʠʜʥʦʡ ʧʣʝʥʢʠ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʱʝʡ 5 ʤʛ ʃʍʉ-1208, 

ʧʦʥʘʜʦʙʠʣʦʩʴ ʧʦ 5 ʤʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ NaCl ʠ 5% ʛʣʶʢʦʟʳ (ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʃʍʉ-1208 ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 1 ʤʛ/ʤʣ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʃʍʉ-1208 ʚ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ NaCl ʠ 5% ʛʣʶʢʦʟʘ, ʥʝʞʝʣʠ ʚʦʜʘ ʜʣʷ ʠʥʲʝʢʮʠʡ ʠ 

5% ʩʘʭʘʨʦʟʘ [3]. ʆʜʥʘʢʦ ʝʱʸ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ, ʢʘʢ ʜʘʥʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʠ ʚʣʠʷʶʪ ʥʘ pH 

ʠ ʨʘʟʤʝʨ ʚʝʟʠʢʫʣ ʧʦʣʫʯʝʥʥʳʭ ʣʠʧʦʩʦʤʘʣʴʥʳʭ ʜʠʩʧʝʨʩʠʡ.  

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʠ ʨʝʞʠʤʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʨʘʟʨʘʙʦʪʢʠ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʃʍʉ-1208 ʠʟʫʯʘʣʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ 

ʬʠʣʴʪʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ. ʇʦʤʠʤʦ ʵʢʩʪʨʫʟʠʠ ʥʘ LipexTM Thermobarrel Extruder ʣʠʧʦʩʦʤʳ 

ʠʟʤʝʣʴʯʘʣʠ ʥʘ ʛʦʤʦʛʝʥʠʟʘʪʦʨʝ Microfluidizer M-110S, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʫʯʠʪʴ ʛʦʤʦʛʝʥʥʫʶ ʜʠʩʧʝʨʩʠʶ ʩ ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ, ʯʝʤ ʧʨʠ ʵʢʩʪʨʫʟʠʠ, ʦʜʥʘʢʦ ʧʨʠ 

ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʦʜʥʦʨʦʜʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʃʍʉ-1208 ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʝʨʤʦʣʘʙʠʣʴʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʧʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʠʧʦʩʦʤ 

ʩ ʃʍʉ-1208 ʠ ʠʭ ʩʪʝʨʠʣʠʟʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʤ ʥʘʠʤʝʥʴʰʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ, ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʩʪʝʨʠʣʠʟʫʶʱʘʷ ʬʠʣʴʪʨʘʮʠʷ ʥʘ 

ʵʢʩʪʨʫʜʝʨʝ LipexTM Thermobarrel Extruder 10 ʤʣ. ʆʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʩʪʝʨʠʣʠʟʫʶʱʝʡ 

ʬʠʣʴʪʨʘʮʠʠ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʦʮʝʞʠʚʘʥʠʝ ʣʠʧʦʩʦʤ ʯʝʨʝʟ ʥʝʡʣʦʥʦʚʳʝ ʤʝʤʙʨʘʥʥʳʝ 

ʬʠʣʴʪʨʳ ʩ ʫʤʝʥʴʰʘʶʱʠʤʩʷ ʨʘʟʤʝʨʦʤ ʧʦʨ: 1 ʨʘʟ ʯʝʨʝʟ ʬʠʣʴʪʨ 1,2 ʤʢʤ; 1 ʨʘʟ ʯʝʨʝʟ ʬʠʣʴʪʨ 0,45 

ʤʢʤ ʠ 2 ʨʘʟʘ ʯʝʨʝʟ ʬʠʣʴʪʨʳ 0,22 ʤʢʤ. 
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The aim of this work was to create a stable liposomal dosage form of a new domestic hydrophobic 

antitumor compounds from the group of indolocarbazoles derivatives ï LHS-1208. As a result of 

complex pharmaceutical research determined the optimum composition of the components and the 

technology for production of liposomal dosage form LHS-1208. 
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ʈɸɼʀʂɸʃʔʅɸʗ ʉʆʇʆʃʀʄɽʈʀɿɸʎʀʗ 

ɸʃʂʆʂʉʀʆʃʀɻʆ(ʕʊʀʃɽʅɻʃʀʂʆʃʔ)ʄɽʊɸʂʈʀʃɸʊʆɺ  

ʂʘʟʘʥʮʝʚ ʆ.ɸ., ʆʨʝʭʦʚ ɼ.ɺ., ʉʘʚʠʥʦʚʘ ʄ.ɺ. 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʈ. ɽ. ɸʣʝʢʩʝʝʚʘ, 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

 

ʄʝʪʦʜʦʤ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʨʘʜʠʢʘʣʴʥʦʡ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʪʦʣʫʦʣʝ ʩʠʥʪʝʟʠʨʦʚʘʥʳ 

ʘʤʬʠʬʠʣʴʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʱʝʪʢʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʢʩʠʦʣʠʛʦ(ʵʪʠʣʝʥʛʣʠʢʦʣʴ)ʤʝʪʘʢʨʠʣʘʪʦʚ 

(ʄʆʕɻʄ) ʠ ʚʳʩʰʠʭ ʘʣʢʦʢʩʠʦʣʠʛʦ(ʵʪʠʣʝʥʛʣʠʢʦʣʴ)ʤʝʪʘʢʨʠʣʘʪʦʚ (ɸʆʕɻʄ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʝʘʢʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʥʦʤʝʨʦʚ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʚʳʩʰʠʭ ʘʣʢʠʣʴʥʳʭ ʛʨʫʧʧ 

(C12-C18) ʠ ʩʪʝʧʝʥʠ ʦʢʩʠʵʪʠʣʠʨʦʚʘʥʠʷ (n = 6-11): rʄʆʕɻʄ=1,19-1,27, rɸʆʕɻʄ=0,76-0,81.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʢʦʢʩʠʦʣʠʛʦ(ʵʪʠʣʝʥʛʣʠʢʦʣʴ)ʤʝʪʘʢʨʠʣʘʪʳ, ʤʦʣʝʢʫʣʷʨʥʳʝ ʱʝʪʢʠ, 

ʘʤʬʠʬʠʣʴʥʳʝ ʧʦʣʠʤʝʨʳ, ʨʘʜʠʢʘʣʴʥʘʷ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʷ, ʢʦʥʩʪʘʥʪʳ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ. 

 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʄʆʕɻʄ ʤʘʨʦʢ Bisomer MPEG350MA ʠ MPEG550MA 

(Cognis). ɸʆʕɻʄ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʧʫʪʝʤ ʵʪʝʨʠʬʠʢʘʮʠʠ ʤʝʪʘʢʨʠʣʦʚʦʡ ʢʠʩʣʦʪʳ (ʄɸʂ) 

ʩʤʝʩʴʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʢʩʠʵʪʠʣʠʨʦʚʘʥʥʳʭ ʚʳʩʰʠʭ ʞʠʨʥʳʭ ʩʧʠʨʪʦʚ ʬʨʘʢʮʠʡ C12-C14 

(ɸʃʄ-7, ɸʃʄ-10) ʠ C16-C18 (ɸʉʎʕ-12) ʆʆʆ çɿʘʚʦʜ ʩʠʥʪʘʥʦʣʦʚè (ʈʦʩʩʠʷ). ʇʨʦʮʝʩʩ 

ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ 120-125 Áʉ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 30 ʤʘʩ. % ʪʦʣʫʦʣʘ, 2 ʤʘʩ. % ʧ-ʊʉʂ, 0,3 ʤʘʩ. % 

ʛʠʜʨʦʭʠʥʦʥʘ. ʀʩʭʦʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʄɸʂ:ʩʧʠʨʪʳ = 3,0-6,0:1,0 (ʤʦʣ.), ʚʳʭʦʜ ʤʦʥʦʤʝʨʦʚ 80-

85%. ʈʘʜʠʢʘʣʴʥʘʷ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʨʝʜʝ ʪʦʣʫʦʣʘ ʧʨʠ 80 Áʉ, ×[M]0 = 40 % 

(ʤʘʩ.), [ɸʀɹʅ]0 = 1 % (ʤʦʣ.) ʦʪ ʩʫʤʤʳ ʤʦʥʦʤʝʨʦʚ, ʚʨʝʤʷ ʩʠʥʪʝʟʘ 4 ʯʘʩʘ. ʂʦʥʮʝʥʪʨʘʮʠʶ 

ʤʦʥʦʤʝʨʦʚ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

çShimadzu Prominenceè (ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʤʘʪʨʠʯʥʳʡ ʜʝʪʝʢʪʦʨʳ, ʢʦʣʦʥʢʘ Kromasil 100-

5-C18 4,6Ĭ250 ʤʤ, ʵʣʶʝʥʪ ʘʮʝʪʦʥʠʪʨʠʣ, 0,9 ʤʣ/ʤʠʥ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ 55 Áʉ). ʉʦʩʪʘʚ 

ʩʦʧʦʣʠʤʝʨʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 1ʅ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʩʧʝʢʪʨʦʤʝʪʨ Agilent DD2 400, 400 

ʄɻʮ, 25 Áʉ). 

ʄʆʕɻʄ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʘʤʬʠʬʠʣʴʥʳʤʠ ʤʘʢʨʦʤʦʥʦʤʝʨʘʤʠ, ʩʦʧʦʣʠʤʝʨʳ 

ʢʦʪʦʨʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ 

[1]. ʇʦʣʠʤʝʨʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʱʝʪʢʠ ʥʘ ʦʩʥʦʚʝ ʄʆʕɻʄ ʩʯʠʪʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʬʝʨʤʝʥʪʦʧʦʜʦʙʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʥʘʥʦʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ 

ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʠ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʣʝʢʘʨʩʪʚ, ʛʠʜʨʦʛʝʣʝʡ, ʩʝʥʩʦʨʦʚ ʠ 

ʜʨʫʛʠʭ çʫʤʥʳʭè ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ [2]. ɹʣʘʛʦʜʘʨʷ ʘʤʬʠʬʠʣʴʥʦʤʫ ʭʘʨʘʢʪʝʨʫ 

ʤʥʦʛʠʝ (ʩʦ)ʧʦʣʠʤʝʨʳ ʄʆʕɻʄ ʧʨʦʷʚʣʷʶʪ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʝʛʫʣʠʨʦʚʘʥʳ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʬʠʣʴʥʦ-ʛʠʜʨʦʬʦʙʥʦʛʦ ʙʘʣʘʥʩʘ 

ʤʘʢʨʦʤʦʣʝʢʫʣ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʫʶʪ ʚʚʝʜʝʥʠʝ ʚ ʥʠʭ 

ʚʳʩʰʠʭ ʘʣʢʠʣʴʥʳʭ ʛʨʫʧʧ, ʥʘʧʨʠʤʝʨ ʟʚʝʥʴʝʚ ʚʳʩʰʠʭ ɸʆʕɻʄ. ʆʨʛʘʥʦʨʘʩʪʚʦʨʠʤʳʝ 

ʩʦʧʦʣʠʤʝʨʳ ʄʆʕɻʄ ʠ ɸʆʕɻʄ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʤʙʨʘʥ 

ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʦʪ ʛʘʟʦʚʳʭ ʩʤʝʩʝʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ [3, 

4].  

ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ ʤʘʢʨʦʤʦʥʦʤʝʨʦʚ 

CH2=C(ʉʅ3)COʆ(CH2CH2ʆ)nR; ʧʨʠʥʷʪʦʝ ʦʙʦʟʥʘʯʝʥʠʝ çʉmɽnMè, ʛʜʝ m ï ʯʠʩʣʦ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ ʚ ʨʘʜʠʢʘʣʝ R, n ï ʯʠʩʣʦ ʦʢʩʠʵʪʠʣʴʥʳʭ ʟʚʝʥʴʝʚ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 



 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʚ ʢʦʦʨʜʠʥʘʪʘʭ çʢʦʥʚʝʨʩʠʷ ʤʦʥʦʤʝʨʘïʚʨʝʤʷ ʨʝʘʢʮʠʠè. ɼʣʷ ʚʩʝʭ ʯʝʪʳʨʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʩʪʝʤ ʄʆʕɻʄ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʩʦʤʦʥʦʤʝʨʦʤ. 

 

 
ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʥʚʝʨʩʠʠ ʄʆʕɻʄ () ʠ ɸʆʕɻʄ (ǒ) ʦʪ ʚʨʝʤʝʥʠ 

([ʄʆʕɻʄ]0:[ɸʆʕɻʄ]0=7:3). ʇʘʨʳ ʩʦʤʦʥʦʤʝʨʦʚ C1E7M - C12E6M (a), C1E7M - C12E9M (b), 

C1E7M ï C18E11M (c), C1E11M - C18E11M (d) 

 

ʂʦʥʩʪʘʥʪʳ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʤʦʥʦʤʝʨʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʤʝʪʦʜʫ ʌʘʡʥʤʝʥʘ-ʈʦʩʩʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠ ʨʘʜʠʢʘʣʴʥʦʡ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʄʆʕɻʄ ʩ 

ɸʆʕɻʄ ʚ ʪʦʣʫʦʣʝ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʜʣʠʥʳ ʟʘʤʝʩʪʠʪʝʣʝʡ (ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʜʠʘʧʘʟʦʥʝ) ʚ ʤʘʢʨʦʤʦʥʦʤʝʨʘʭ ʥʘ ʠʭ ʨʝʘʢʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ɺʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʧʦʣʫʯʝʥʳ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦ ʦʜʥʦʨʦʜʥʳʝ ʩʦʧʦʣʠʤʝʨʳ ʩ ʫʟʢʠʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʤʘʩʩʦʚʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. 

 

ʊʘʙʣʠʮʘ 1. ʂʦʥʩʪʘʥʪʳ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʄʆʕɻʄ (ʄ1) ʠ ɸʆʕɻʄ (ʄ2) 

ʄ1 ʄ2 r1 r2 r1Ār2 

ʉ1ɽ7M ʉ12ɽ6M 1,19Ñ0,14 0,76Ñ0,05 0,91 

ʉ1ɽ7M ʉ12ɽ9M 1,27Ñ0,11 0,78Ñ0,06 0,99 

ʉ1ɽ7M ʉ18ɽ11M 1,20Ñ0,01 0,76Ñ0,01 0,91 

ʉ1ɽ11M ʉ18ɽ11M 1,22Ñ0,15 0,81Ñ0,08 0,99 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʟʘʜʘʥʠʷ ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʝʤʘ ˉ FSWE-2020-0008). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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FREE RADICAL COPOLYM ERIZATION OF ALKOXYO LIGO(ETHYLEN E 

GLYCOL) METHACRYLATE S  

Kazantsev O.A., Orekhov D.V., Savinova M.V. 

Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Nizhny Novgorod 

 

Amphiphilic copolymer brushes based on methoxy oligo(ethylene glycol)methacrylates (MOEGM) 

and higher alkoxyoligo(ethylene glycol)methacrylates (AOEGM) have been synthesized via 

conventional radical polymerization in toluene. The monomer reactivity ratios were independent of 

the structure of higher alkyl groups (C12-C18) and the degree of ethoxylation (n = 6-11): 

rMOEGM=1,19-1,27, rAOEGM=0,76-0,81.  

Key words: alkoxyoligo(ethylene glycol) methacrylates, molecular brushes, amphiphilic polymers, 

radical copolymerization, monomer reactivity ratios. 
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ʀɿɺʃɽʏɽʅʀʗ ʍʀʊʀʅɸ ʀɿ ʇɸʅʎʀʈʗ ʂʈɽɺɽʊʆʂ 

ʄʠʣʦʚʘʥʦʚ ʉ.ɺ., ʈʘʞʠʥʘ ʀ.ʉ. 

ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʃʠʧʝʮʢ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠ ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠʟʚʣʝʯʝʥʠʷ ʭʠʪʠʥʘ ʠʟ 

ʧʘʥʮʠʨʷ ʢʨʝʚʝʪʦʢ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʠʟʚʣʝʯʝʥʥʦʛʦ ʭʠʪʠʥʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʀʂ ï 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʩ ʌʫʨʴʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʠʪʠʥ, ʩʪʘʜʠʷ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʩʪʘʜʠʷ ʜʝʧʨʦʪʝʥʠʨʦʚʘʥʠʷ, ʩʪʘʜʠʷ 

ʜʝʧʠʛʤʝʥʪʘʮʠʷ.  

 

ʍʠʪʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʳʡ ʛʦʤʦʧʦʣʠʩʘʭʘʨʠʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʚʪʦʨʷʶʱʠʭʩʷ 

ʝʜʠʥʠʮ N-ʘʮʝʪʠʣʛʣʶʢʦʟʘʤʠʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʤʦʥʦʩʘʭʘʨʠʜʥʳʤ ʧʨʦʠʟʚʦʜʥʳʤ ʛʣʶʢʦʟʳ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʭʠʪʠʥʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʘʥʮʠʨʠ ʢʨʝʚʝʪʦʢ 

çPandalus borealisè.  

ʇʨʦʮʝʩʩ ʜʝʧʨʦʪʝʠʥʠʟʘʮʠʠ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 80Áʉ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ 

ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ, ʚ ʠʥʪʝʨʚʘʣʝ 1,0 ï 3,0 ʄ ʚ ʪʝʯʝʥʠʝ 90ð180 ʤʠʥ. ɼʝʤʠʥʝʨʘʣʠʟʘʮʠʶ 

ʧʨʦʚʦʜʠʣʠ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ (ʢʦʥʮʝʥʪʨʘʮʠʷ 1,0 ï 3,0 ʄ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 

40ÁC ʚʦ ʠʟʙʝʞʘʥʠʝ ʛʠʜʨʦʣʠʟʘ ʛʣʠʢʦʟʠʜʥʳʭ ʩʚʷʟʝʡ ʭʠʪʠʥʘ.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 3% ʅ2ʆ2 ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʠ 0,5 ʯʘʩʘ ʧʨʠ 

80Áʉ. ʀʂ ï ʩʧʝʢʪʨ ʭʠʪʠʥʘ, ʧʦʣʫʯʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʦʢʝ 1.  

 

 
ʈʠʩʫʥʦʢ 1. ʀʂ ï ʩʧʝʢʪʨʳ ʭʠʪʠʥʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʧʘʥʮʠʨʷ ʢʨʝʚʝʪʦʢ 

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʟʚʣʝʯʝʥʠʷ ʯʠʩʪʦʛʦ ʭʠʪʠʥʘ ʠʟ 

ʧʘʥʮʠʨʷ ʢʨʝʚʝʪʦʢ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʠʟ ʤʝʪʦʜʠʢʠ ˉ3.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɺ. ɸ. ʂʦʚʜʳ, ɹ. ɻ. ʈʦʟʘʥʦʚʘ. ʍʠʪʠʥ ʠ ʭʠʪʦʟʘʥ / ɹʦʛʘʪʳʨʝʚʘ ʃ. ɻ., ɺʘʩʠʣʴʝʚʩʢʘʷ ɺ. ɼ 

ï ʄʦʩʢʚʘ: ɺʳʩʰʘʷ ʰʢʦʣʘ, 2009. ï 368 ʩ. 

 

EXTRACTION OF CHITIN  FROM THE SHELL  

Milovanov S.V., Razhina I.S. 

Lipetsk State Technical University, Lipetsk 

 

In this work, the optimal conditions for the extraction of chitin from the shell of shrimp were studied 

and selected. The recovered chitin was identified by Fourier transform IR spectroscopy. 

Key words: chitin, demineralization stage, deprotenation stage, depigmentation stage.   
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ʀɿʋʏɽʅʀɽ ʂɸʊɸʃʀʊʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ ʀɽʈɸʈʍʀʏɽʉʂʀʍ 

ʊʀʊɸʅʉʆɼɽʈɾɸʑʀʍ ʉʀʃʀʂɸʃʀʊʆɺ ɺ ʇʈʆʎɽʉʉɽ ʆʂʀʉʃɽʅʀʗ ʌɽʅʆʃɸ 

ʇɽʈʆʂʉʀɼʆʄ ɺʆɼʆʈʆɼɸ 

ʏʫʞʘʡʢʠʥ ʀ.ɼ.1,2, ʌʝʜʦʩʦʚ ɸ.ɽ.1, ʌʝʜʦʩʦʚʘ ʄ.ɽ.1, ʆʨʝʭʦʚ ʉ.ɺ.1, ʂʘʟʘʥʮʝʚ ʆ.ɸ.1 

1ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 
2ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ, ʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜ 

 

ʀʟʫʯʝʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʪʠʪʘʥʩʦʜʝʨʞʘʱʠʭ ʩʠʣʠʢʘʣʠʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʦʢʠʩʣʝʥʠʷ ʬʝʥʦʣʘ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʦʨʦʜʘ. ʆʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ ʨʘʟʤʝʨʘ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʩʠʣʠʢʘʣʠʪ, ʩʠʣʠʢʘʣʠʪ ʪʠʪʘʥʘ, ʬʝʥʦʣ, ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ 

ʜʠʟʘʡʥ. 

 

ɼʠʛʠʜʨʦʢʩʠʙʝʥʟʦʣʳ ʚʘʞʥʳʝ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. ʊʘʢ, 

ʢʘʪʝʭʦʣ (ʦ-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʣ) ʥʝʟʘʤʝʥʠʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʠʥʛʠʙʠʪʦʨʦʚ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʠʜʨʦʭʠʥʦʥ (ʧ-

ʛʠʜʨʦʢʩʠʙʝʥʟʦʣ) ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʘʭ ʧʦʣʫʯʝʥʠʷ ʬʦʪʦʨʝʘʢʪʠʚʦʚ ʠ 

ʘʥʪʨʘʭʠʥʦʥʦʚʳʭ ʢʨʘʩʠʪʝʣʝʡ [1].  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʧʨʦʮʝʩʩʳ çʟʝʣʝʥʦʛʦè ʦʢʠʩʣʝʥʠʷ ʬʝʥʦʣʘ ʚ ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʣ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʪʝʨʦʛʝʥʥʳʭ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ. [2]. ʉʨʝʜʠ ʧʨʦʯʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʢʠʩʣʝʥʠʝ 

ʬʝʥʦʣʘ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʦʨʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʠʢʘʣʠʪʘ ʪʠʪʘʥʘ TS-1 ʚ ʢʘʯʝʩʪʚʝ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʣʝʢʘʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʤ ʠ ʫʜʦʙʥʳʤ ʟʘ ʩʯʸʪ ʦʪʩʫʪʩʪʚʠʷ ʩʪʘʜʠʡ ʚʳʜʝʣʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʆʜʥʘʢʦ 

ʤʠʢʨʦʧʦʨʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʣʠʢʘʣʠʪʘ ʪʠʪʘʥʘ -1 ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʜʠʬʬʫʟʠʶ ʤʦʣʝʢʫʣ 

ʨʝʘʛʝʥʪʦʚ, ʪʝʤ ʩʘʤʳʤ ʦʛʨʘʥʠʯʠʚʘʷ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. [3]. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʤʦʜʠʬʠʢʘʮʠʠ 

ʩʪʨʫʢʪʫʨʳ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʆʜʠʥ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ - ʧʦʣʫʯʝʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ TS-1, 

ʩʦʜʝʨʞʘʱʝʛʦ ʤʠʢʨʦʧʦʨʳ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʝʟʦʧʦʨʳ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʩʠʥʪʝʟʘ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʘʛʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʪʦʥʢʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʦʣʫʯʘʝʤʫʶ ʩʪʨʫʢʪʫʨʫ ʢʘʪʘʣʠʟʘʪʦʨʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʪʠʪʘʥʩʦʜʝʨʞʘʱʠʭ ʩʠʣʠʢʘʣʠʪʦʚ (ʀʊʉ) 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʤʙʠʥʘʮʠʠ ʪʝʪʨʘʘʣʢʠʣʘʤʤʦʥʠʝʚʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʩʦʣʝʡ ʦʙʲʝʤʦʤ 

ʤʦʣʝʢʫʣʳ 0,0951 - 0,3975 ʥʤ3 ʩ ʪʝʪʨʘʧʨʦʧʠʣʘʤʤʦʥʠʡ ʛʠʜʨʦʢʩʠʜʦʤ (ʊʇɸɻ). ʈʝʟʫʣʴʪʘʪʳ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʪʘʪʴʝ [4] ʎʝʣʴʶ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʀʊʉ ʠ 

ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʨʘʟʤʝʨʘ ʪʝʤʧʣʘʪʘ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ 

ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʷ ʬʝʥʦʣʘ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʦʨʦʜʘ.  

ʍʠʤʠʟʤ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʷ ʬʝʥʦʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 



 

 
ʈʠʩʫʥʦʢ 1. ʈʝʘʢʮʠʠ, ʧʨʦʪʝʢʘʶʱʠʝ ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʬʝʥʦʣʘ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʦʨʦʜʘ 

 

ʂʘʪʘʣʠʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʀʊʉ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʫʛʦʨʣʦʤ ʩʪʝʢʣʷʥʥʦʤ ʨʝʘʢʪʦʨʝ ʩ 

ʨʫʙʘʰʢʦʡ ʦʙʲʸʤʦʤ 50 ʤʣ, ʩʥʘʙʞʝʥʥʦʤ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʚ ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʠ 60 Áʉ ʚ ʪʝʯʝʥʠʝ 180 ʤʠʥʫʪ. ʀʩʭʦʜʥʘʷ ʨʝʘʢʮʠʦʥʥʘʷ ʩʤʝʩʴ ʚʢʣʶʯʘʣʘ 2,4 ʤʤʦʣʴ ʬʝʥʦʣʘ, 0,8 

ʤʤʦʣʴ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ, 38,0 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ 0,2050 ʛ ʦʙʨʘʟʮʘ ʀʊʉ. 

ʂʦʥʚʝʨʩʠʶ ʬʝʥʦʣʘ ʠ ʩʪʝʧʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʛʘʟʦʚʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʩʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ 

ʬʝʥʦʣʘ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʟʤʝʨʘ ʪʝʤʧʣʘʪ ʩʝʨʠʠ ʀʊʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʊʇɸɻ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʛʦ ʘʛʝʥʪʘ.  

 

 
ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʤʘʩʩʦʚʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ ʬʝʥʦʣʘ 

ʦʪ ʨʘʟʤʝʨʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʛʦ ʘʛʝʥʪʘ 

ǒ ï ʢʘʪʝʭʦʣ, ƶ ï ʙʝʥʟʦʭʠʥʦʥ, ƴ ï ʛʠʜʨʦʭʠʥʦʥ.  

a ï ʊʄɸɹ, b ï ʊʕɸɹ, c ï ɼʊʄɸɹ, d ïʊɹɸɻ, e ï CTAB, f ï TBDAB, g ï DDAC. 

 



 

ʕʢʩʪʨʝʤʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ 

ʪʝʤʧʣʘʪʦʚ ʩ ʤʘʣʳʤ ʦʙʲʸʤʦʤ ʤʦʣʝʢʫʣʳ (ʊʄɸɹ, ʊʕɸɻ) ʠ ʚ ʦʙʣʘʩʪʠ ʢʨʘʡʥʝ ʙʦʣʴʰʠʭ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʘʛʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʦʭʠʥʦʥʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʛʠʜʨʦʭʠʥʦʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʚʦʙʦʜʥʳʡ ʧʦʜʭʦʜ 

ʤʦʣʝʢʫʣ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ ʢ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʮʝʥʪʨʘʤ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʊʇɸɻ ʠ 

ɼʊɸʄɹ ʦʙʨʘʟʫʶʪʩʷ ʧʦʨʳ, ʠʤʝʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ, ʚʳʟʳʚʘʶʱʠʡ ʵʬʬʝʢʪ çshape 

selectivityè, ʢʦʪʦʨʳʡ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʪʝʭʦʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʨʴʠʨʫʷ 

ʜʣʠʥʫ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʛʦ ʘʛʝʥʪʘ ʥʘ ʩʪʘʜʠʠ ʜʠʟʘʡʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʤʦʞʥʦ 

ʧʨʝʜʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʫʝʤʳʤ 

ʮʝʣʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʥʘ ʜʘʣʴʥʝʡʰʠʭ ʩʪʘʜʠʷʭ 

ʦʯʠʩʪʢʠ ʠ ʚʳʜʝʣʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜ ʦʙʨʘʟʮʦʚ ʊʇɸɻ+ɼʊɸɹ, ʊʇɸɻ+ʊʕɸɹ, ʊɹɸɻ+ʊʕɸɹ, ʊɹɸɻ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʧʨʝʚʨʘʱʝʥʠʷ ʬʝʥʦʣʘ, ʘ ʠʤʝʥʥʦ 10,93 %, 16,44 %, 15,58 % ʠ 

33,02 %ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʪʠʚ 10,65 % ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ TS-1. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʢʪʨʘ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʘʛʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ, ʯʝʤ ʧʨʦʤʳʰʣʝʥʥʳʡ TS-1. ɺʘʨʴʠʨʫʷ ʦʙʲʸʤ ʤʦʣʝʢʫʣ ʪʝʤʧʣʘʪʘ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 

ʙʦʣʝʝ ʩʝʣʝʢʪʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʩ ʙʦʣʴʰʝʡ ʢʦʥʚʝʨʩʠʝʡ ʬʝʥʦʣʘ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʩʬʝʨʝ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʝʤʘ ˉ FSWE-2020-0008). 
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The catalytic activity of hierarchical titanium-containing silicalites in the process of phenol oxidation 

with hydrogen peroxide was studied. The role of the size of the structure-forming agent on the main 

indicators of the oxidation process is discussed. 
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ʂ ɺʆʇʈʆʉʋ ʆɹ ʕʂʉʇʃʋɸʊɸʎʀʀ ʉʀʉʊɽʄ ʇʆɾɸʈʅʆʁ ʉʀɻʅɸʃʀɿɸʎʀʀ  

ɸʙʜʫʣʠʥʘ ɽ.ʈ., ɸʙʜʫʣʩʘʣʘʤʦʚ ʈ.ɸ., ʋʪʢʠʥʘ ʇ.ɸ., ʐʦʰʠʥ ʆ.ʅ., ʂʨʶʢʦʚ ɸ.ʈ., 

ɼʷʜʴʢʦʚ ʗ.ʅ. 

ʉʝʚʝʨʦ - ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʪʘʚʨʦʧʦʣʴ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨʥʳʝ ʠʟʚʝʱʘʪʝʣʠ, ʙʝʩʧʨʦʚʦʜʥʘʷ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, 

ʨʘʜʠʦʢʘʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ. 

 

ɺʘʞʥʳʤ ʚ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʞʘʨʘ ʠ ʩʥʠʞʝʥʠʠ ʪʷʞʝʩʪʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʚʦʟʛʦʨʘʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʘʷ ʧʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʷ ʦ ʥʝʤ ʜʣʷ ʚʳʟʦʚʘ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʫʩʣʦʚʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʝʥʠʝ 

ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʆʇʉ) ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʦʬʠʩʦʚ, ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [1]. ʉʠʩʪʝʤʘ ʆʇʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʧʦʚʝʱʘʶʪ ʧʝʨʩʦʥʘʣ ʦ ʧʨʦʠʩʰʝʩʪʚʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦ ʬʠʢʩʠʨʫʶʪ ʣʶʙʫʶ 

ʯʨʝʟʚʳʯʘʡʥʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʦʙʲʝʢʪʝ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʆʇʉ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʵʪʘʧʦʤ ʩʦʟʜʘʥʠʷ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ [2, 3]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ 

ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʝʨʝʜʘʯʝ ʧʦ 

ʨʘʜʠʦʢʘʥʘʣʫ ʪʨʝʚʦʞʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʠʟʚʝʱʘʪʝʣʷ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʧʨʠʙʦʨʫ, ʧʦʩʣʝ ʯʝʛʦ ʩʠʛʥʘʣ 

ʧʦʜʘʝʪʩʷ ʥʘ ʩʨʝʜʩʪʚʘ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʦʞʘʨʝ. ɼʣʷ ʨʘʙʦʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʳʡ ʜʚʫʭʩʪʦʨʦʥʥʠʡ ʨʘʜʠʦʢʘʥʘʣ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʜʠʘʧʘʟʦʥʘʭ 146-174 ʠʣʠ 

403-470 ʄɻʮ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʠʩʪʝʤʘʤ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠʟʣʦʞʝʥʳ ʚ ʧ. 7.1.13 

ɻʆʉʊ ʈ 53325-2012 çʊʝʭʥʠʢʘ ʧʦʞʘʨʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ. ʆʙʱʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡè[1]. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʨʘʙʦʪʳ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ: ʧʨʦʩʪʦʪʘ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʙʝʩʧʨʦʚʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʢʣʘʜʢʠ 

ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ; ʙʦʣʝʝ ʧʨʦʩʪʘʷ ʠ ʛʠʙʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʘʤʦʡ ʩʠʩʪʝʤʳ; ʥʠʟʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ ʠʟ ʩʪʨʦʷ 

ʚʳʭʦʜʠʪ ʪʦʣʴʢʦ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʭ ʜʘʪʯʠʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʤʝʩʪʝ ʚʦʟʛʦʨʘʥʠʷ, 

ʯʪʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ ʦʩʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ; ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʚʦʟʛʦʨʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʢʘʞʜʳʡ ʠʟʚʝʱʘʪʝʣʴ ʦʩʥʘʱʝʥ ʘʚʪʦʥʦʤʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʠ ʠʤʝʝʪ ʧʨʠʩʫʱʠʡ ʪʦʣʴʢʦ ʝʤʫ 

ʫʥʠʢʘʣʴʥʳʡ ʘʜʨʝʩ. 

ʆʜʥʘʢʦ ʨʘʙʦʪʘ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʘ ʠʤʝʥʥʦ: 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩ ʤʘʩʩʠʚʥʳʤʠ ʧʝʨʝʢʨʳʪʠʷʤʠ ʠʣʠ ʤʦʱʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʣʦʞʥʳʤ ʩʨʘʙʘʪʳʚʘʥʠʷʤ; 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʚʝʨʢʠ ʫʨʦʚʥʷ ʟʘʨʷʜʘ ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʜʣʷ 

ʠʟʚʝʱʘʪʝʣʝʡ ʠ ʠʭ ʟʘʤʝʥʳ; ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʚʦʜʥʳʤʠ ʘʥʘʣʦʛʘʤʠ, ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ 

ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʚʳʰʝ. 



 

ʅʘʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʨʘʜʠʦʢʘʥʘʣʴʥʦʡ 

ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ çʉʪʨʝʣʝʮè ʜʣʷ ʨʷʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ (ʩʢʣʘʜʩʢʠʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ). ʊʘʢ ʢʘʢ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʜʦʣʞʥʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʣʥʦʡ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʚ 

ʙʝʟʦʧʘʩʥʦʝ ʤʝʩʪʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʤʝʱʝʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʯʘʩʪʴ ʵʣʝʤʝʥʪʦʚ ʩʚʷʟʘʥʘ ʯʝʨʝʟ ʨʘʜʠʦʢʘʥʘʣ, ʘ ʜʨʫʛʘʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʚʦʜʦʚ, ʩʪʘʥʝʪ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʤʝʱʝʥʥʳʭ ʩʠʩʪʝʤ, ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʥʝʧʨʝʨʳʚʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʜʣʷ ʝʛʦ 

ʣʦʢʘʣʠʟʘʮʠʠ, ʠ ʦʧʝʨʘʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʦʧʦʚʝʱʝʥʠʝʤ ʦ ʧʦʞʘʨʝ ʠ ʵʚʘʢʫʘʮʠʝʡ ʣʶʜʝʡ ʠʟ 

ʧʦʤʝʱʝʥʠʡ. 
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ON THE ISSUE OF OPERATION OF FIRE ALARM SYSTEMS 

Abdulina E.R., Abdulsalamov R.A., Utkina P.A., Shoshin O.N., Kryukov A.R., Dyadkov 

Y.N. 
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The possibilities of using a wireless fire alarm system are analyzed. Features of application of such 

systems at production facilities are considered. 

Key words: fire detectors, wireless security and fire alarm, radio channel system. 

 

  



 

ʋɼʂ 62 

 

ʉʀʉʊɽʄɸ ʆʇʈɽɼɽʃɽʅʀʗ ʄɽʉʊʆʇʆʃʆɾɽʅʀʗ ʄɸʃʆɻʆ ɺʆɿɼʋʐʅʆɻʆ 

ʉʋɼʅɸ, ʇʆʊɽʈʇɽɺʐɽɻʆ ɹɽɼʉʊɺʀɽ 

ɸʡʪʤʘʛʘʤʙʝʪʦʚ ɸ.ɿ., ɸʭʤʝʜʦʚ ɼ.ʐ., ɽʨʝʤʠʥ ɼ.ʀ., ɾʘʢʩʳʛʫʣʦʚʘ ɼ.ɻ., ʂʘʣʠʝʚʘ ʈ.ɸ. 

ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ɸʣʤʘʪʳ 

 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʣʝʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʘʣʳʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʚʠʛʘʮʠʠ ʠ ʩʚʷʟʠ. ʆʙʩʫʞʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʝʪʦʚ 

ʤʘʣʳʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʠʩʢʦʚʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ (ʇʉʈ) ʚ ʩʣʫʯʘʝ ʢʨʫʰʝʥʠʷ ʠʣʠ ʘʚʘʨʠʡʥʦʡ ʧʦʩʘʜʢʠ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ ʧʦʣʝʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʤʘʣʦʝ ʚʦʟʜʫʰʥʦʝ ʩʫʜʥʦ, ʛʣʦʙʘʣʴʥʘʷ 

ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ, ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʝʪʘ. 

 

ʉʢʦʨʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʠʷ ʇʉʈ ʚ ʩʣʫʯʘʝ ʢʨʫʰʝʥʠʷ ʠʣʠ ʘʚʘʨʠʡʥʦʡ ʧʦʩʘʜʢʠ 

ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʝʡ ʯʣʝʥʦʚ 

ʵʢʠʧʘʞʘ ʠ ʧʘʩʩʘʞʠʨʦʚ. ʇʨʠ ʵʪʦʤ, ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʇʉʈ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ 

ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʙʝʜʩʪʚʠʷ ʩ ʙʦʨʪʘ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ ʥʘ 

ʙʦʨʪʫ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʠ, ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ 

ʙʝʜʩʪʚʠʷ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʮʝʥʪʨ, ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʝʜʘʥʥʦʡ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʮʝʥʪʨ 

ʦʩʥʦʚʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʜʫʰʥʦʤ ʩʫʜʥʝ ʠ ʩʦʚʝʨʰʘʝʤʦʤ ʧʦʣʝʪʝ, ʘ ʪʘʢʞʝ 

ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʦʠʩʢʘ 

ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ, ʩʦʚʝʨʰʠʚʰʝʛʦ ʘʚʘʨʠʡʥʫʶ ʧʦʩʘʜʢʫ, ʟʘ ʩʯʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʦ ʙʝʜʩʪʚʠʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʨʘʡʦʥʘ ʧʦʠʩʢʘ ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʤʫ ʮʝʥʪʨʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʦʨʜʠʥʘʪʘʭ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ. 

ʉʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʇʉʈ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

¶ ʧʨʠʤʝʥʝʥʠʝ ʨʘʜʠʦʤʘʷʢʦʚ ʂʦʩʧʘʩ-ʉʘʨʩʘʪ (ʂʦʩʤʠʯʝʩʢʘʷ ʉʠʩʪʝʤʘ ʇʦʠʩʢʘ 

ɸʚʘʨʠʡʥʳʭ ʉʫʜʦʚ - Search And Rescue Satellite-Aided Tracking), ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʘʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʛʥʘʣʘ ʙʝʜʩʪʚʠʷ ʧʨʠ ʨʫʯʥʦʡ ʘʢʪʠʚʘʮʠʠ ʨʘʜʠʦʤʘʷʢʘ ʠʣʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʜʘʪʯʠʢʘ ʘʚʘʨʠʠ [2], ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʙʝʜʩʪʚʠʷ 

ʢʦʩʤʠʯʝʩʢʦʤʫ ʩʝʛʤʝʥʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠ ʧʨʠʧʦʣʷʨʥʳʤʠ 

ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʤʠ ʩʧʫʪʥʠʢʘʤʠ, ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʝʜʩʪʚʠʠ ʚ ʩʪʘʥʮʠʶ ʧʨʠʝʤʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʟʘʪʝʤ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʮʝʥʪʨ, ʢʦʪʦʨʳʡ ʦʨʛʘʥʠʟʫʝʪ ʧʦʠʩʢʦʚʦ-

ʩʧʘʩʘʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʨʘʜʠʦʙʫʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʩʝʛʤʝʥʪʘ [3, 4]; 

¶ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʢʦʤʤʫʥʠʢʘʪʦʨʦʚ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚ 

ʩʣʫʞʙʝ ɸʆʇɸ-ʊʨʝʢʝʨ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʣʫʞʙʳ ɸʆʇɸ-

ʊʨʝʢʝʨ ʩ ʵʢʠʧʘʞʝʤ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ, ʢʦʪʦʨʦʤʫ ʚʳʩʳʣʘʶʪʩʷ ʉʄʉ ʟʘʧʨʦʩʳ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʣʝʪʘ (ʥʘʯʘʣʦ ʧʦʣʝʪʘ, ʦʢʦʥʯʘʥʠʝ ʧʦʣʝʪʘ, ʘʚʘʨʠʡʥʘʷ ʩʠʪʫʘʮʠʷ), ʘ ʪʘʢʞʝ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʵʢʠʧʘʞʘ ʚ ʚʠʜʝ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʉʄʉ [5]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʤʝʥʝʥʠʝ ʂʦʩʧʘʩ-ʉʘʨʩʘʪ ʚʦʟʤʦʞʥʦ ʥʝ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʢ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʥʝ ʧʨʠʩʦʝʜʠʥʝʥʳ ʩʪʨʘʥʳ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 



 

ʂʘʟʘʭʩʪʘʥ [6], ʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɸʆʇɸ-ʊʨʝʢʝʨ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, 

ʯʪʦ ʟʘʯʘʩʪʫʶ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʫʚʝʜʦʤʣʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʇʉʈ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʇʉʈ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʣʝʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʘʣʳʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ ʧʦʜʩʠʩʪʝʤ: 

¶ ʥʘʙʦʨ ʙʦʨʪʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʤʘʣʳʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʘʭ, 

ʚʳʧʦʣʥʷʶʪ ʩʙʦʨ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʜʫʰʥʦʤ ʩʫʜʥʝ ʩʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʪʦʯʥʦʩʪʴʶ ʩʧʫʪʥʠʢʦʚʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʝʤʥʠʢʘ ʠ ʧʝʨʝʜʘʯʫ ʝʝ ʚ ʮʝʥʪʨ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ; 

¶ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʚʦ 

ʚʨʝʤʝʥʠ ʧʨʠʝʤ ʜʘʥʥʳʭ ʩʦ ʚʩʝʭ ʙʦʨʪʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʭ 

ʘʨʭʠʚʘʮʠʶ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʮʝʥʪʨ, ʚʳʷʚʣʷʝʪ ʬʘʢʪʳ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʣʝʪʘ; 

¶ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʮʝʥʪʨ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢ ʥʠʤ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʦʪʦʙʨʘʞʝʥʠʷ 

ʪʨʝʚʦʞʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦʙ ʘʚʘʨʠʡʥʦʡ ʧʦʩʘʜʢʝ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʣʝʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʘʣʳʭ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʨʘʡʦʥ ʧʦʠʩʢʘ ʠ ʩʥʠʞʘʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʧʦʚʳʰʘʷ 

ʪʝʤ ʩʘʤʳʤ ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʘʩʝʥʠʷ ʵʢʠʧʘʞʘ ʠ ʧʘʩʩʘʞʠʨʦʚ. 

ʈʘʙʦʪʘ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ BR05336383 ɸʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ 

ʢʦʤʠʪʝʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʥʥʦʚʘʮʠʡ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 
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ʇʈʀʅʎʀʇ ʈɸɿʈɸɹʆʊʂʀ ʉʀʉʊɽʄʓ ʄʆʅʀʊʆʈʀʅɻɸ ʉʆʉʊʆʗʅʀʗ 

ʉɽʃɽʆʇɸʉʅʓʍ ʆɹʒɽʂʊʆɺ 

ɸʭʤʝʜʦʚ ɼ.ʐ., ɽʨʝʤʠʥ ɼ.ʀ., ɾʘʢʩʳʛʫʣʦʚʘ ɼ.ɻ., ʂʘʣʠʝʚʘ ʈ.ɸ. 

ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ɸʣʤʘʪʳ 

 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʤʦʨʝʥʥʳʭ ʦʟʝʨ, ʢʘʢ ʦʜʥʠʭ ʠʟ ʠʩʪʦʯʥʠʢʦʚ 

ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʥʥʝʛʦ 

ʦʧʦʚʝʱʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʩʣʫʞʙ ʦʙ ʦʧʘʩʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʨʳʚʘ ʤʦʨʝʥʥʦʛʦ ʦʟʝʨʘ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʦʙʥʳʭ 

ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʚʦʡ ʧʦʪʦʢ, ʤʦʥʠʪʦʨʠʥʛ, ʤʦʨʝʥʥʦʝ ʦʟʝʨʦ, ʨʘʥʥʝʝ ʦʧʦʚʝʱʝʥʠʝ, 

ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ. 

 

ʇʨʠʨʦʜʥʳʝ ʢʘʪʘʢʣʠʟʤʳ (ʫʨʘʛʘʥʳ, ʥʘʚʦʜʥʝʥʠʷ, ʩʝʣʠ, ʣʘʚʠʥʳ, ʮʫʥʘʤʠ, ʠʟʚʝʨʞʝʥʠʝ 

ʚʫʣʢʘʥʦʚ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ) ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʘʤʠ ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʫʱʝʨʙʘ ʠ ʤʥʦʞʝʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʛʦʨʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ 

ʧʨʠʨʦʜʥʳʤ ʷʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʝʣʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʧʨʦʩ ʦ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʨʝʘʛʠʨʦʚʘʥʠʠ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʝʣʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʪʨʝʙʫʝʪ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʫʱʝʨʙʘ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ ʦʙ 

ʦʧʘʩʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [1], ʣʘʚʠʥ [2], ʩʝʣʝʡ ʠ ʥʘʚʦʜʥʝʥʠʡ [3, 4]. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʩʠʩʪʝʤ ʦʩʥʦʚʘʥʦ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ, ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʨʠʨʦʜʥʦʛʦ ʢʘʪʘʢʣʠʟʤʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʚʳʡ ʵʪʘʧ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ï ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʥʠʪʦʨʠʥʛʘ 

(ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ). ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʲʝʢʪ ʥʘʙʣʶʜʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ, ʘ ʧʨʠ 

ʚʳʭʦʜʝ ʟʘ ʧʨʝʜʝʣʳ ʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʢʨʠʪʠʯʝʩʢʦʝ. 

ʋʜʘʣʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʦʙʲʝʢʪʳ 

ʥʘʙʣʶʜʝʥʠʷ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʎʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʦʣʞʝʥ 

ʬʦʨʤʠʨʦʚʘʪʴ ʪʨʝʚʦʞʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʚʦʟʥʠʢʰʝʡ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʚ ʧʦʜʩʠʩʪʝʤʫ, ʚʳʧʦʣʥʷʶʱʫʶ 

ʤʦʥʠʪʦʨʠʥʛ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʦʧʝʨʘʪʠʚʥʳʝ ʧʫʥʢʪʳ ʨʝʘʛʠʨʦʚʘʥʠʷ. ʇʨʠ 

ʧʦʣʫʯʝʥʠʠ ʪʨʝʚʦʞʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚ ʦʧʝʨʘʪʠʚʥʳʭ ʧʫʥʢʪʘʭ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʫʛʨʦʟʳ ʠʣʠ ʩʥʠʞʝʥʠʶ ʫʱʝʨʙʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦʛʦ 

ʷʚʣʝʥʠʷ. 

ʉʝʣʝʚʳʝ ʧʦʪʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʳʯʥʦ ʙʫʨʥʳʝ ʦʜʥʦʨʦʜʥʳʝ ʧʦʪʦʢʠ ʩʤʝʩʠ ʚʦʜʳ ʠ 

ʦʙʣʦʤʢʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʥʝʟʘʧʥʦʩʪʴʶ ʧʦʷʚʣʝʥʠʷ, ʚʦʣʥʦʦʙʨʘʟʥʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʜʚʠʞʝʥʠʷ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴʶ ʜʝʡʩʪʚʠʷ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʚʳʜʝʣʷʶʪ [5]: 

¶ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ: ʣʠʚʥʝʚʳʝ ʜʦʞʜʠ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʩʥʝʛʦʪʘʷʥʠʝ; 

¶ ʘʢʪʠʚʥʳʝ ʵʥʜʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ: ʚʫʣʢʘʥʠʟʤ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ; 



 

¶ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ: ʠʟʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʛʦʨʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʣʝʜʥʠʢʦʚʳʝ (ʤʦʨʝʥʥʳʝ), ʦʟʝʨʘ, ʧʨʦʨʳʚ 

ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʝʣʷ. ʀʭ ʦʧʘʩʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʜʝʛʨʘʜʘʮʠʝʡ ʦʣʝʜʝʥʝʥʠʷ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ [6]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʥʮʠʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʤʦʨʝʥʥʳʭ ʦʟʝʨ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ: 

¶ ʥʘʙʦʨ ʩʪʘʥʮʠʡ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʷ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʨʝʥʥʦʛʦ ʦʟʝʨʘ (ʛʣʫʙʠʥʘ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʜʳ, ʤʫʪʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ) ʠ 

ʦʩʥʘʱʝʥʥʳʭ ʤʦʜʫʣʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

¶ ʧʦʜʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʘʷ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʧʝʨʩʦʥʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʩʠʩʪʝʤʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʤʦʨʝʥʥʳʭ ʦʟʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʥʥʝʝ 

ʦʧʦʚʝʱʝʥʠʝ ʦʙ ʦʧʘʩʥʦʩʪʠ ʩʭʦʜʘ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. 

 

ʈʘʙʦʪʘ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ BR05336383 ɸʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ 

ʢʦʤʠʪʝʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʥʥʦʚʘʮʠʡ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 
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PRINCIPLE OF DEVELOP MENT OF THE MUDFLOW HAZARD OBJECTS 

STATE MONITORING SYS TEM  

Akhmedov D.Sh., Yeryomin D.I., Zhaxygulova D.G., Kaliyeva R.A. 

Institute of Space Technique and Technologies, Almaty 

 

The system of monitoring of morainic lakes as one of the causes of mudflow danger has been 

developed. The main purpose of the developed system is to provide early warning of the responsible 

services about the danger of mudflow formation as a result of the moraine lake breakthrough. The 

principles of development of such monitoring systems are discussed, as well as the composition of 

this system and its operation. 

Key words: mudflow, monitoring, moraine lake, early warning, satellite communications. 
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ʉʇʆʉʆɹ ɿɸʑʀʊʓ ʈʓʅʂɸ ɻʆʉʋɼɸʈʉʊɺ-ʋʏɸʉʊʅʀʂʆɺ ɽɸʕʉ 

ʆʊ ʂʆʅʊʈɸɹɸʅɼʓ ʊʆɺɸʈʆɺ 

ɸʭʤʝʜʦʚ ɼ.ʐ., ɽʨʝʤʠʥ ɼ.ʀ., ɾʘʢʩʳʛʫʣʦʚʘ ɼ.ɻ., ʂʘʣʠʝʚʘ ʈ.ɸ. 

ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ɸʣʤʘʪʳ 

 

ʈʘʟʨʘʙʦʪʘʥ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ (ɸʇʂ) ʫʧʨʘʚʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʨʠʜʦʨʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚ-ʫʯʘʩʪʥʠʢʦʚ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ). ʆʙʩʫʞʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʜʘʥʥʦʛʦ ɸʇʂ ʠ ʝʛʦ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʪʨʘʥʟʠʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʚ ʮʝʣʦʤ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʨʳʥʢʘ ʪʦʚʘʨʦʚ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʟʠʪ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʣʦʤʙʘ, ʛʨʫʟʦʚʘʷ ʧʝʨʝʚʦʟʢʘ, ʢʦʥʪʨʘʙʘʥʜʘ, 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ, ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ, ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 

 

ʏʝʨʝʟ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʨʘʥʟʠʪʥʳʝ ʢʦʨʠʜʦʨʳ, ʷʚʣʷʶʱʠʝʩʷ ʯʘʩʪʴʶ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʧʝʨʝʚʦʟʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʛʨʫʟʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʉʦʜʨʫʞʝʩʪʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚ (ʉʅɻ), ɽɸʕʉ, ʂʠʪʘʝʤ ʠ ɽʚʨʦʧʦʡ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ 

ʧʨʘʚʦʚʳʭ ʩʨʝʜʩʪʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ [1]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʡ ʠ ʚʟʘʠʤʥʦʡ 

ʪʦʨʛʦʚʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚ-ʫʯʘʩʪʥʠʢʦʚ ɽɸʕʉ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʩʦʭʨʘʥʥʦʩʪʠ, ʤʘʨʰʨʫʪʦʚ ʠ ʛʨʘʬʠʢʦʚ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʯʝʨʝʟ 

ʪʘʤʦʞʝʥʥʳʝ ʛʨʘʥʠʮʳ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ɽɸʕʉ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʨʘʥʟʠʪʥʳʭ ʢʦʨʠʜʦʨʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ, 

ʩʥʠʟʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʚʘʨʦʚ, ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʩʙʦʨʦʤ 

ʥʘʣʦʛʦʚ ʠ ʪʘʤʦʞʝʥʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ, ʘ ʪʘʢʞʝ ʨʝʰʠʪʴ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʦʩʪʨʳʭ ʠ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʤʳʭ ʵʢʩʧʝʨʪʘʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʦʧʨʦʩʦʚ ʦ ʟʘʱʠʪʝ ʨʳʥʢʘ 

ʪʦʚʘʨʦʚ ʦʪ ʢʦʥʪʨʘʙʘʥʜʳ ʩʧʦʩʦʙʥʦʡ ʧʨʠʯʠʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ, ʚ 

ʢʦʪʦʨʦʡ ʦʥʘ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ [2, 3]. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʫ 

ʪʨʘʥʩʧʦʨʪʘ, ʘ ʠʤʝʥʥʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʪʦʚʘʨʦʚ 

[4, 5] ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥ ɽɸʕʉ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʥʪʝʛʨʘʮʠʠ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ) ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʪʦʚʘʨʦʚ ʛʦʩʫʜʘʨʩʪʚ-

ʯʣʝʥʦʚ ɽɸʕʉ ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʰʣʶʟ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ɽɸʕʉ [6]. 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʪʦʚʘʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ɸʇʂ ʫʧʨʘʚʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʨʠʜʦʨʘʤʠ, ʢʦʪʦʨʳʡ ʚ 

ʯʘʩʪʥʦʩʪʠ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʟʘʱʠʪʳ ʨʳʥʢʘ ʪʦʚʘʨʦʚ ʦʪ ʢʦʥʪʨʘʙʘʥʜʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ɸʇʂ ʩʦʩʪʦʠʪ 

ʠʟ ʪʨʝʭ ʧʦʜʩʠʩʪʝʤ, ʚʳʧʦʣʥʷʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ: 

¶ ʥʘʙʦʨ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʦʤʙ ʩ ʟʘʧʦʨʥʦ-ʧʣʦʤʙʠʨʦʚʦʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʢʦʪʦʨʳʝ 

ʟʘʧʠʨʘʶʪ ʜʚʝʨʠ ʛʨʫʟʦʚʦʛʦ ʦʪʩʝʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʣʠ ʢʦʥʪʝʡʥʝʨʘ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪ 

ʟʘʢʨʳʪʦʝ ʩʦʩʪʦʷʥʠʝ ʜʚʝʨʝʡ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʶʪ 

ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʘʤ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ; 



 

¶ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʚʦ 

ʚʨʝʤʝʥʠ ʧʨʠʝʤ ʜʘʥʥʳʭ ʩʦ ʚʩʝʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʦʤʙ, ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʭ 

ʘʨʭʠʚʘʮʠʶ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ɸʇʂ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢ ʥʠʤ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ɸʇʂ, ʥʘʨʷʜʫ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʨʳʥʢʘ ʪʦʚʘʨʦʚ, ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʨʘʥʟʠʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʦʙʝʩʧʝʯʠʪ ʢʦʥʪʨʦʣʴ ʜʚʠʞʝʥʠʷ ʚʩʝʭ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ, 

ʧʦʚʳʩʠʪ ʩʦʭʨʘʥʥʦʩʪʴ ʪʨʘʥʟʠʪʥʳʭ ʪʦʚʘʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ɸʇʂ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʧʝʨʝʚʦʟʷʱʠʭ ʪʨʘʥʟʠʪʥʳʝ ʛʨʫʟʳ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ BR05236762 çʉʦʟʜʘʥʠʝ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʚʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʪʨʘʥʟʠʪʥʳʤʠ 

ʢʦʨʠʜʦʨʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ ʛʦʩʫʜʘʨʩʪʚ-ʫʯʘʩʪʥʠʢʦʚ ʉʅɻ, ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʂʦʤʠʪʝʪʘ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ. 
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A WAY TO PROTECT THE  MARKET FOR GOODS OF  EAEU MEMBER STATES 

FROM SMUGGLING OF GO ODS  

Akhmedov D.Sh., Yeryomin D.I., Zhaxygulova D.G., Kaliyeva R.A. 

Institute of Space Technique and Technologies, Almaty 

 

A hardware and software complex (HSC) for controlling international transport transit corridors, 

passing through the territory of Eurasian Economic Union (EAEU) member states has been 

developed. The structure and functioning of the HSC and its role in increasing an efficiency of 

international transport transit corridors in general and transparency of the market for goods in 

particular are discussed. 

Key words: transit, electronic seal, cargo transportation, contraband, transport corridor, satellite 

communications, navigation system. 
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ARTIFICIAL NEURAL NE TWORKS FOR ABNORMAL WEB-TRAFFIC 

DETECTION  

Galkova ɸ. Y. 

St. Petersburg State University, St. Petersburg 

 

We used an LSTM autoencoder to detect abnormal web-requests in HTTP requests and URLs. 

Implemented models were trained on normal data, and then tested on anomalies. Precision values 

achieved equal to 0.93 (for HTTP data), and 0.99 (for URL). Recall values are 0.99 (for HTTP data) 

and 1 (for URL). 

Key words: LSTM autoencoder, web-attack detection, anomaly detection.  

 

Introduction 

According to [1], 92% of web applications are vulnerable towards some kind of attacks. In 

addition, statistics, gathered in [3], shows that there is around 4000 of web attacks happening every 

day. Due to increasing usability of web apps and ineffectiveness of existing defense tools [2], 

detecting anomalous web requests is an important task in the field of Cyber Security nowadays.  

For web attack detection, experts monitor HTTP traffic and analyze either full requests or its 

separate elements (e.g. URL). There are many ways to identify anomalous requests, including using 

artificial neural networks. Researchers implement diverse architectures ï perceptrons, convolutional 

and recurrent models. Most of such algorithms require previous future extraction and quite a big 

number of anomalous samples, which is difficult to gain. We decided to use a network, presented by 

Positive Technologies in 2019 in [2], which addresses these problems. They used an LSTM 

autoencoder, trained on normal data, which learnt to reconstruct an input sequence. When an 

abnormal sample was sent as an input, the loss function value of the model appeared to be much 

higher, which signaled that an anomaly occurred. 

The main goal of our research was to implement an artificial neural network based on the 

technology proposed by Positive Technologies. For that, we had to find data, preprocess it, create and 

train a simplified model, using Keras library, Python 3. After that, we tested and evaluated the model.  

Methodology 

Two datasets were used in our research. The first one included 17000 normal and 2000 

abnormal HTTP requests. The second one consisted of 9000 normal and 2000 anomalous URLs. At 

first we vectorized the data using one-hot encoding method, then a separate model for each dataset 

was built. We decided to use an autoencoder with LSTM layers, each one included 64 LSTM units. 

Both models were trained on normal data (HTTP or URL), and then tested on anomalies. The main 

idea was that network, trained in normal data, will not be effective for reconstructing abnormal 

requests. 

Since the model only learnt to reconstruct a sequence, after training and testing we had to set 

up a threshold, which would classify requests as normal and abnormal, and help evaluate the model 

performance. The threshold was chosen considering the number of false and true positives. Then we 

could evaluate the modelôs performance by calculating precision and recall values. 

Results 

Pictures 1 and 2 present the results for both datasets. Histograms show that values of the loss 

function for anomaly samples are significantly higher than those for normal data. The model trained 



 

on the first dataset had an average loss value of 0.49 for normal data, and of 1.45 ï for abnormal. 

Value 0.96 was chosen as a threshold. Precision of the model equaled to 0.93, recall ï 0.99. 

 

 

 

Pictures 1. Loss values for HTTP dataset Pictures 2. Loss values for URl dataset 

 

Average loss value of the model trained on URLs was 0.31 for normal samples, and 4.53 for 

anomalous. We defined a threshold at 2.62. Precision and recall values of the model were 0.99 and 1 

respectively. 
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ʈɸɿʈɸɹʆʊʂɸ ʅɽʁʈʆʉɽʊɽɺʆʁ ʉʀʉʊɽʄʓ ɼɽʊɽʂʊʀʈʆɺɸʅʀʗ 

ɸʅʆʄɸʃʔʅʓʍ ɿɸʇʈʆʉʆɺ ʂ ɺɽɹ-ʉɽʈɺɽʈʋ 

ɻʘʣʢʦʚʘ ɸ.ʖ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʘʚʪʦʵʥʢʦʜʝʨʘ ʩ LSTM-ʩʣʦʷʤʠ ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ʘʥʦʤʘʣʴʥʳʭ ʟʘʧʨʦʩʦʚ ʚ ʚʝʙ-ʪʨʘʬʠʢʝ. ʀʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʚʘ ʥʘʙʦʨʘ ʜʘʥʥʳʭ: ʥʘʙʦʨ HTTP-

ʟʘʧʨʦʩʦʚ ʠ ʥʘʙʦʨ URL. ɺ ʢʘʯʝʩʪʚʝ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʨʤʘʣʴʥʳʝ 

ʜʘʥʥʳʝ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʞʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʘʥʦʤʘʣʠʷʭ. ʀʤʧʣʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ 

ʥʘʫʯʠʣʠʩʴ ʦʧʨʝʜʝʣʷʪʴ ʘʥʦʤʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩ ʪʦʯʥʦʩʪʴʶ 0,93 (ʜʣʷ HTTP) ʠ 0,99 (ʜʣʷ URL) ʠ 

ʧʦʣʥʦʪʦʡ 0,99 (ʜʣʷ HTTP) ʠ 1 (ʜʣʷ URL). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ, ʚʝʙ-ʘʪʘʢʠ, ʘʚʪʦʵʥʢʦʜʝʨ, LSTM. 
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ʇʈʆɽʂʊ ʉʊɸʅʎʀʀ ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ɸɺʊʆʄʆɹʀʃɽʁ 

ɻʘʨʠʬʫʣʣʠʥ ʈ.ʕ. 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ɸ.ʅ. ʊʫʧʦʣʝʚʘ - ʂɸʀ, ʂʘʟʘʥʴ 

 

ʇʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʩʪʘʥʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʫʯʘʩʪʢʦʤ ʪʶʥʠʥʛʘ 

ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʘʚʪʦʤʦʙʠʣʷ. ɼʦʢʘʟʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʡ 

ʩʪʘʥʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴ, ʪʶʥʠʥʛ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

 

ʀʥʪʝʥʩʠʚʥʘʷ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʫʩʣʫʛ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʠ, ʨʝʤʦʥʪʘ ʘʚʪʦʤʦʙʠʣʝʡ. ʋʩʣʦʞʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʥʘʩʳʱʝʥʠʝ ʠʭ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʮʝʥʥʦ ʦʙʩʣʫʞʠʚʘʪʴ ʪʘʢʠʝ 

ʘʚʪʦʤʦʙʠʣʠ ʩʠʣʘʤʠ ʚʣʘʜʝʣʴʮʝʚ. ʆʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʣʦʢʘʣʠʟʫʝʪʩʷ ʥʘ ʩʪʘʥʮʠʷʭ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʛʜʝ ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʂʦʤʤʝʨʯʝʩʢʠʡ ʫʩʧʝʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʦʡ ʩʪʘʥʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʯʥʷ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ, 

ʦʩʥʘʱʝʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʠ, ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʙʦʪʳ ʧʦ ʜʦʦʙʦʨʫʜʦʚʘʥʠʶ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʠʭ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʧʨʦʚʦʜʠʤʳʭ ʚ 

ʨʘʤʢʘʭ ʪʶʥʠʥʛʘ. [1] 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʥʘʰʝʡ ʨʦʜʠʥʳ ʦʯʝʥʴ ʚʝʣʠʢʘ. ʇʨʠ ʵʪʦʤ ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʩʣʘʙʦ ʨʘʟʚʠʪʘ. 

ʂʘʯʝʩʪʚʦ ʘʩʬʘʣʴʪʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʟʘʯʘʩʪʫʶ ʠʤʝʝʪ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ, ʥʘ ʥʝʤ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʜʝʬʝʢʪʳ. ʏʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʚʝʨʥʫʪʴ ʩ ʘʩʬʘʣʴʪʦʚʦʡ ʜʦʨʦʛʠ ʥʘ 

ʛʨʫʥʪʦʚʫʶ ʠʣʠ ʚʦʦʙʱʝ ʜʚʠʛʘʪʴʩʷ ʚʥʝ ʚʩʷʢʠʭ ʜʦʨʦʛ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʣʦʭʦ ʦʯʠʱʝʥʥʳʝ ʪʨʘʩʩʳ 

ʪʘʢ ʞʝ ʩʦʟʜʘʶʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ. ɼʣʷ ʜʚʠʞʝʥʠʷ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʫʶ 

ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʭʦʜʠʤʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʈʦʩʩʠʠ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʟʘʚʦʝʚʳʚʘʶʪ ʘʚʪʦʤʦʙʠʣʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʴʶ. ʇʦʚʳʰʝʥʥʘʷ 

ʧʨʦʭʦʜʠʤʦʩʪʴ ʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʠʟʨʝʜʢʘ, ʧʦʵʪʦʤʫ ʟʘʩʣʫʞʝʥʥʦʡ ʣʶʙʦʚʴʶ ʫ ʥʘʩʝʣʝʥʠʷ 

ʧʦʣʴʟʫʶʪʩʷ ʧʘʨʢʝʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʳʯʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠ ʧʨʠ ʵʪʦʤ 

ʧʦʟʚʦʣʷʶʪ ʰʪʫʨʤʦʚʘʪʴ ʣʝʛʢʦʝ ʙʝʟʜʦʨʦʞʴʝ. ɼʦʨʘʙʦʪʢʘ ʘʚʪʦʤʦʙʠʣʷ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʶʥʠʥʛʘ ʘʚʪʦʤʦʙʠʣʷ. 

ɺ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʘʷ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ. ɺ ʊʘʪʘʨʩʪʘʥʝ ʩ 

ʩʨʝʜʥʝʤ ʩʝʡʯʘʩ ʥʘ 1000 ʯʝʣʦʚʝʢ ʧʨʠʭʦʜʠʪʩʷ 246,6 ʘʚʪʦʤʦʙʠʣʝʡ. ʀʭ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 ʣʝʪ. [2] 

ʋʩʣʦʞʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʢʫʧʝ ʩ ʨʦʩʪʦʤ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʵʪʦʛʦ ʚʠʜʘ ʪʝʭʥʠʢʠ. ʇʨʠ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚʩʝ ʯʘʱʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʜʦʨʦʛʦʩʪʦʷʱʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʘʰʠʥ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʫʧʥʦ ʚʣʘʜʝʣʴʮʫ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʜʦʩʪʫʧ ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ. ɺʩʝ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʟʘʪʨʫʜʥʷʝʪ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʚʣʘʜʝʣʴʮʝʤ ʩʚʦʠʤʠ ʩʠʣʘʤʠ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʚ ʯʘʩʪʥʳʭ ʛʘʨʘʞʘʭ. ʇʦʵʪʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʥʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʟʘʛʨʫʟʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʘʥʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝ 



 

ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʨʘʩʪʫʱʠʤ ʩʧʨʦʩʦʤ ʥʘ ʢʣʠʝʥʪʦʚ ʥʘ ʜʘʥʥʳʡ ʚʠʜ ʫʩʣʫʛ. ʅʘ ʨʳʥʢʝ ʩʦʟʜʘʝʪʩʷ 

ʜʝʬʠʮʠʪ ʧʦ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ.  

ʌʠʥʘʥʩʦʚʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʉʊʆ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʥʝʞʥʳʤ ʧʦʪʦʢʦʤ ʦʪ ʢʣʠʝʥʪʦʚ. ʇʦʵʪʦʤʫ 

ʦʙʩʣʫʞʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʘʚʪʦʤʦʙʠʣʠ, ʚʣʘʜʝʣʴʮʳ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ. ʆʥʠ ʚʣʘʜʝʶʪ ʢʘʢ ʧʨʘʚʠʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ. 

ʆʙʩʣʫʞʠʚʘʥʠʝ ʩʪʘʨʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʧʦ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʷʭ. ʕʪʦ ʫʩʣʦʞʥʷʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʛʨʫʟʢʠ ʠ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ.  

ɺ ʛʘʨʘʥʪʠʡʥʳʡ ʧʝʨʠʦʜ ʘʚʪʦʤʦʙʠʣʠ ʦʙʳʯʥʦ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʚ ʦʬʠʮʠʘʣʴʥʦʤ ʜʠʣʝʨʩʢʦʤ 

ʮʝʥʪʨʝ. ʇʦʣʫʯʝʥʠʝ ʜʠʣʝʨʩʪʚʘ ï ʦʯʝʥʴ ʟʘʪʨʘʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ. ɼʠʩʪʨʠʙʴʶʪʝʨ ʧʨʝʜʲʷʚʣʷʝʪ ʢ 

ʥʝʤʫ ʙʦʣʴʰʦʡ ʩʧʠʩʦʢ ʪʨʝʙʦʚʘʥʠʡ. ʀʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʬʠʥʘʥʩʦʚʳʤʠ ʚʣʠʚʘʥʠʷʤʠ. ʆʢʫʧʘʝʤʦʩʪʴ ʵʪʠʭ ʚʣʠʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʳʰʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ 

ʫʩʣʫʛ ʪʘʢʦʛʦ ʮʝʥʪʨʘ. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʦʧʨʝʜʝʣʷʝʪ ʥʠʟʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʪʘʢʦʛʦ ʮʝʥʪʨʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʘʨʘʥʪʠʡʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʷ ʩʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʘʨʘʥʪʠʡʥʦʛʦ ʧʝʨʠʦʜʘ. [3] 

ʀʥʪʝʨʝʩʥʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʤʘʨʦʢ. ʇʦ ʥʠʤ 

ʣʝʛʢʦ ʥʘʡʪʠ ʪʝʭʥʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʉʧʦʩʦʙʳ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʪʠʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʙʳʩʪʨʦ ʩʪʘʥʦʚʷʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʝʱʝ ʚ ʛʘʨʘʥʪʠʡʥʳʡ ʧʝʨʠʦʜ. 

ʇʦʵʪʦʤʫ ʪʠʧʠʯʥʳʤ ʦʙʲʝʢʪʦʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʶʜʞʝʪʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʠ ʟʘʨʫʙʝʞʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʧʦʧʫʣʷʨʥʳʭ ʤʦʜʝʣʝʡ ʚʦʟʨʘʩʪʦʤ 3é8 ʣʝʪ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʪʠʭ 

ʤʦʜʝʣʝʡ ʜʦʣʞʥʘ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʭʦʨʦʰʫʶ ʟʘʛʨʫʟʢʫ ʨʝʤʦʥʪʥʦʡ ʟʦʥʳ. 

ʉʪʘʥʮʠʷ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʩ ʶʨʠʜʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʚʣʘʜʝʣʴʮʘʤʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʣʘʜʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, 

ʘ ʨʘʙʦʪʘ ʩ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʣʝʛʯʝ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ 

ʩʪʘʥʮʠʠ. 
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A project of a car service station with a tuning section of a carôs chassis is presented. The economic 

efficiency of the organization of such a station is proved. 
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ʋɼʂ 62 

 

ɺʓʗɺʃɽʅʀɽ ʅɸʈʋʐɽʅʀʁ ɺ ʈɽʏʀ ʇʈʀ ʇʆʄʆʑʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

ɻʦʨʜʝʝʚ ʀ.ɺ. 

ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʠʨʦʚ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʨʝʯʠ ʫ ʯʝʣʦʚʝʢʘ ʧʦ ʬʦʪʦʛʨʘʬʠʠ ʝʛʦ ʦʙʣʘʩʪʠ ʨʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʣʦʛʦʧʝʜʠʷ, ʘʨʪʠʢʫʣʷʮʠʷ, ʩʚʝʨʪʦʯʥʳʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ. 

 

ʆʧʠʩʘʥʠʝ ʧʨʦʙʣʝʤʘʪʠʢʠ 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʘʨʜʠʥʘʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʧʦʜʭʦʜ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʜʚʝʨʛʣʘʩʴ ʩʬʝʨʘ ʦʙʱʝʩʪʚʝʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢ ʢʘʢ ʣʦʛʦʧʝʜʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʚʝʨʙʘʣʴʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʪʦ ʦʥʘ ʪʘʢʞʝ ʥʝ ʤʦʞʝʪ ʦʩʪʘʪʴʩʷ ʚ ʩʪʦʨʦʥʝ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʘʣʠ ʩʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʣʦʛʦʧʝʜʠʯʝʩʢʦʡ 

ʥʘʫʢʠ. ɹʣʘʛʦʜʘʨʷ ʥʘʰʠʤ ʩʧʦʩʦʙʥʦʩʪʷʤ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠ ʧʦʥʠʤʘʪʴ ʨʝʯʴ, ʤʳ ʤʦʞʝʤ 

ʥʦʨʤʘʣʴʥʦ ʦʙʱʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʧʳʪʦʤ. ɼʠʘʛʥʦʩʪʠʢʦʡ ʠ 

ʣʝʯʝʥʠʝʤ ʥʘʨʫʰʝʥʠʡ ʨʝʯʠ ʣʫʯʰʝ ʟʘʥʠʤʘʪʴʩʷ ʚ ʨʘʥʥʝʡ ʚʦʟʨʘʩʪʝ, ʥʝ ʜʦʞʠʜʘʷʩʴ ʧʦʢʘ ʪʘʢʠʝ 

ʧʘʪʦʣʦʛʠʠ ʩʪʘʥʫʪ ʟʘʧʫʱʝʥʥʳʤʠ ʠ ʧʝʨʝʡʜʫʪ ʚʦ ʚʟʨʦʩʣʫʶ ʞʠʟʥʴ.  

ɺ ʣʦʛʦʧʝʜʠʠ ʝʩʪʴ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ ʘʨʪʠʢʫʣʷʮʠʷ ʨʝʯʠ. ʇʦʜ ʘʨʪʠʢʫʣʷʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ 

ʨʘʙʦʪʘ ʨʝʯʝʚʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ ʟʚʫʢʘ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʘʨʪʠʢʫʣʷʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʯʝʪʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʟʚʫʢʦʚ, ʢʦʪʦʨʳʝ ʤʳ ʤʦʞʝʤ ʨʘʟʣʠʯʘʪʴ. ɸʨʪʠʢʫʣʷʮʠʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʤ ʠ ʦʪʯʝʪʣʠʚʳʤ ʧʨʦʠʟʥʦʰʝʥʠʝʤ ʟʚʫʢʦʚ. ʀ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʟʜʝʩʴ 

ʦʪʚʦʜʠʪʩʷ ʥʝ ʛʦʣʦʩʦʚʳʤ ʩʚʷʟʢʘʤ, ʘ ʦʨʛʘʥʘʤ ʧʨʦʠʟʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʚʘʶʪ ʘʢʪʠʚʥʳʤʠ (ʷʟʳʢ 

ʠ ʛʫʙʳ) ʠ ʧʘʩʩʠʚʥʳʤʠ (ʟʫʙʳ, ʜʝʩʥʳ, ʤʷʛʢʦʝ ʠ ʪʚʝʨʜʦʝ ʥʝʙʦ). 

ʇʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʚ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʢ ʩʦʩʪʘʚʥʳʤ ʯʘʩʪʷʤ ʢʦʪʦʨʦʡ 

ʦʪʥʦʩʷʪʩʷ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ, ʛʦʣʦʩʦʚʳʝ ʩʚʷʟʢʠ, ʧʦʣʦʩʪʴ ʨʪʘ ʠ ʥʦʩʘ, ʷʟʳʢ, ʛʫʙʳ ʠ ʧʨʦʯʝʝ. 

ɼʝʡʩʪʚʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʠ, ʯʪʦ ʥʝʤʘʣʦ ʚʘʞʥʦ ʙʝʟ 

ʧʨʠʣʦʞʝʥʠʷ ʫʩʠʣʠʡ ʛʦʚʦʨʷʱʝʛʦ ʯʝʣʦʚʝʢʘ [1]. 

ɺ ʦʙʳʯʥʦʡ ʞʠʟʥʠ ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʘʢʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ ʨʝʯʠ ʦʪʚʝʯʘʝʪ ʚʨʘʯ-ʣʦʛʦʧʝʜ. ɼʣʷ ʵʪʦʛʦ ʣʦʛʦʧʝʜ ʦʩʤʘʪʨʠʚʘʝʪ ʧʦʣʦʞʝʥʠʝ ʛʫʙ ʠ ʷʟʳʢʘ, 

ʢʦʛʜʘ ʧʘʮʠʝʥʪ ʧʨʦʠʟʥʦʩʠʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʚʫʢʠ ʠ, ʠʩʭʦʜʷ ʠʟ ʥʦʨʤʘʪʠʚʥʦʛʦ ʠʣʠ 

ʥʝʥʦʨʤʘʪʠʚʥʦʛʦ ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʭ ʫʢʣʘʜʦʚ ʦʨʛʘʥʦʚ ʧʨʦʠʟʥʦʰʝʥʠʷ, ʚʳʥʦʩʠʪ ʩʚʦʡ ʚʝʨʜʠʢʪ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʘʢʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ ʨʝʯʠ ʧʨʠ ʧʦʤʦʱʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʘ ʙʫʜʝʪ 

ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʧʦʩʦʙʥʘ ʢ ʪʘʢʦʤʫ ʩʣʦʞʥʦʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʶ. ɿʜʝʩʴ ʣʦʛʠʯʥʦ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʦʜʦʙʥʳʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʦʟʛʝ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʙʨʘʟʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʀ ʭʦʪʷ ʵʪʦʪ ʧʦʜʭʦʜ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʠʤʝʝʪ ʩʚʦʠ ʩʠʣʴʥʳʝ 



 

ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʦʧʨʝʜʝʣʝʥʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʪʝʥʮʠʘʣ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʨʘʩʢʨʳʪ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʩʪʴʶ. 

ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ 

ʨʘʟʣʠʯʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʮʚʝʪ, ʬʦʨʤʫ, ʪʝʢʩʪʫʨʫ), ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʠʤʝʥʷʪʴ 

ʢ ʵʪʦʤʫ ʦʙʲʝʢʪʫ ʨʘʟʣʠʯʥʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʘʪʨʠʙʫʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʥʠʤʘʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ 

ʦʙʲʝʢʪʘʤʠ. 

ʉ 2010 ʛʦʜʘ ʧʨʦʝʢʪ ImageNet ʧʨʦʚʦʜʠʪ ʝʞʝʛʦʜʥʳʡ ʢʦʥʢʫʨʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʲʝʢʪʦʚ. ʇʦ ʝʝ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʞʥʦ 

ʩʫʜʠʪʴ, ʯʪʦ ʩ ʟʘʜʘʯʝʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʶʪʩʷ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʩʚʝʨʪʦʯʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʉʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ï ʵʪʦ ʘʨʭʠʪʝʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʯʝʨʝʜʦʚʘʥʠʝ ʩʚʝʨʪʦʯʥʳʭ ʩʣʦʝʚ ʠ ʩʣʦʝʚ ʧʦʜʚʳʙʦʨʢʠ [2]. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʪʘʢʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʥʷʪʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʨʘʟʜʝʣʷʝʤʳʭè ʚʝʩʦʚ. 

ʆʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʯʘʩʪʴ ʥʝʡʨʦʥʦʚ ʥʝʢʦʪʦʨʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʦʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʩʝʪʠ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ 

ʢʘʞʜʳʡ ʥʝʡʨʦʥ ʚʳʧʦʣʥʷʝʪ ʩʚʝʨʪʢʫ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʦʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʥʥʳʤ 

ʥʝʡʨʦʥʦʤ. ʉʣʦʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʜʘʥʥʳʤ ʦʙʨʘʟʦʤ, ʥʘʟʳʚʘʶʪʩʷ ʩʚʝʨʪʦʯʥʳʤʠ 

ʩʣʦʷʤʠ [3]. 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʪʘʢʦʡ ʩʝʪʠ ʥʘʤ ʧʦʥʘʜʦʙʷʪʩʷ: 

 ʄʦʜʝʣʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʨʘʥʝʝ ʦʙʫʯʝʥʥʫʶ ʤʦʜʝʣʴ). 

 ɺʳʙʦʨʢʠ ʬʦʪʦʛʨʘʬʠʡ, ʛʜʝ ʙʫʜʫʪ ʠʟʦʙʨʘʞʝʥʳ ʦʙʣʘʩʪʴ ʨʪʘ ʯʝʣʦʚʝʢʘ, ʧʨʠ 

ʧʨʦʠʟʥʦʰʝʥʠʠ ʠʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʚʫʢʘ. ʊʘʢʞʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʘʥʝʝ ʟʥʘʪʴ 

ʚʝʨʥʘʷ ʘʨʪʠʢʫʣʷʮʠʷ ʥʘ ʦʙʫʯʘʶʱʘʶʱʝʤ ʠʟʦʙʨʘʞʝʥʠʠ ʠʣʠ ʥʝʪ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʙʫʜʝʪ 

ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʫ ʚʨʘʯʘ-ʣʦʛʦʧʝʜʘ.  

ʇʦʩʣʝ ʵʪʘʧʘ ʦʙʫʯʝʥʠʷ ʥʫʞʥʦ ʙʫʜʝʪ ʧʨʦʚʝʨʠʪʴ ʢʘʢ ʤʦʜʝʣʴ ʥʘʫʯʠʣʘʩʴ ʩʧʨʘʚʣʷʪʴʩʷ ʩ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ. 

ɺ ʦʙʱʝʤ ʠ ʮʝʣʦʤ, ʤʦʜʝʣʷʤ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʧʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦ ʩʠʣʘʤ, 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʙʦʣʴʰʠʝ ʚʳʙʦʨʢʠ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ. 
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This article discusses the possible use of artificial intelligence systems to detect speech disorders in 

a person from a photo of his mouth area. 

Key words: Information technology, speech therapy, articulation, convolutional neural networks, 

artificial intelligence, deep learning, pattern recognition. 

  



 

ʋɼʂ 62 

 

ʉʋɹʃʀʄʀʈʆɺɸʅʅʓɽ ʇʈʆɼʋʂʊʓ ʇʀʊɸʅʀʗ ɼʃʗ ʅɸʉɽʃɽʅʀʗ, 

ɺʈɽʄɽʅʅʆ ʇʈʆɾʀɺɸʖʑɽɻʆ ɺ ʋʉʃʆɺʀʗʍ ʂʈɸʁʅɽɻʆ ʉɽɺɽʈɸ 

ʂʨʘʩʥʦʚʘ ʀ.ʉ., ʀʚʣʝʚ ʀ.ʀ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʄʦʩʢʚʘ 

 

ʆʙʦʙʱʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʨʠʤʝʥʝʥʠʷ ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ 

ʨʘʮʠʦʥʘʭ ʥʘʩʝʣʝʥʠʷ, ʚʨʝʤʝʥʥʦ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥʳ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʧʠʪʘʥʠʝ, ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, 

ʚʘʢʫʫʤʥʘʷ ʩʫʙʣʠʤʘʮʠʦʥʥʘʷ ʩʫʰʢʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʮʠʦʥʳ ʥʘʩʝʣʝʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʚʘʭʪʦʚʳʤ ʤʝʪʦʜʦʤ ʚ ʫʩʣʦʚʠʷʭ 

ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʨʝʟʤʝʨʥʳʤ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʫʛʣʝʚʦʜʠʩʪʦʡ ʧʠʱʠ, 

ʨʘʬʠʥʠʨʦʚʘʥʥʳʭ ʩʘʭʘʨʦʚ, ʠʟʙʳʪʦʯʥʳʤ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ, ʙʦʛʘʪʳʭ ʥʘʩʳʱʝʥʥʳʤʠ 

ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ [3]. ʆʪʤʝʯʝʥ ʜʝʬʠʮʠʪ ʚ ʦʪʥʦʰʝʥʠʠ ʩʚʝʞʠʭ ʦʚʦʱʝʡ, ʬʨʫʢʪʦʚ ʠ ʷʛʦʜ, ʷʠʮ, 

ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʭʠʤʠʯʝʩʢʦʡ ʢʦʥʪʘʤʠʥʘʮʠʝʡ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʚʩʝʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ [4].  

ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʀʭ ʧʦʣʫʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʫʫʤʥʦʡ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʚʳʩʫʰʝʥʥʳʭ ʧʨʦʜʫʢʪʘʭ; ʥʠʟʢʘʷ ʢʦʥʝʯʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ (ʜʦ 2 ʣʝʪ); ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʨʘʜʠʘʮʠʠ; ʨʘʟʚʠʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʠ ʙʦʣʴʰʘʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʜʦ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ; ʫʤʝʥʴʰʝʥʠʝ ʚʝʩʘ 

ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʞʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʪʨʘʥʩʧʦʨʪ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʚʝʩ ʠ ʦʙʲʸʤ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ï ʢʦʩʤʦʩ, 

ʧʦʜʚʦʜʥʳʡ ʬʣʦʪ, ʪʫʨʠʟʤ, ʂʨʘʡʥʠʡ ʉʝʚʝʨ [6].  

ʇʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʚʳʰʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʜʦʩʪʘʪʦʯʥʦ. ʅʘʧʨʠʤʝʨ, ʩ ʥʘʯʘʣʘ 1960-ʭ ʛʦʜʦʚ 

ʚ ʄʦʣʜʘʚʩʢʦʤ ʅʀʀ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥ, ʫʩʧʝʰʥʦ ʠʩʧʳʪʘʥ ʠ ʟʘʪʝʤ 

ʨʝʛʫʣʷʨʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʦʩʤʠʯʝʩʢʠʭ ʧʦʣʝʪʘʭ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ɺ ʩʝʨʝʜʠʥʝ 1970-ʭ ʛʦʜʦʚ ʅʀʀʇʇ ʠ 

ʉʇʊ ʥʘʟʥʘʯʝʥ ʛʦʣʦʚʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʠ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʢʦʩʤʦʥʘʚʪʦʚ. ʉʝʡʯʘʩ ʪʦʣʴʢʦ ʦʜʥʠʭ ʙʣʶʜ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʚʳʧʫʱʝʥʦ 

ʙʦʣʝʝ ʧʷʪʠʜʝʩʷʪʠ [2].  

ɺ 1973-1974 ʛʦʜʫ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʛʘʟʝʪʳ çʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘè ʙʳʣʠ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʝʰʠʝ ʵʢʩʧʝʜʠʮʠʠ ʚ ɸʨʢʪʠʢʝ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʩʣʝʜʦʚ ʨʦʩʩʠʡʩʢʠʭ 

ʧʝʨʚʦʧʨʦʭʦʜʮʝʚ ʚ ʵʪʠʭ ʢʨʘʷʭ. ɺ ʨʘʮʠʦʥʘʭ ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʜʠʮʠʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʝ ʤʷʩʦ ʠ ʪʚʦʨʦʛ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʚʦ ɺʅʀʀʂʆʇʝ.  

ɺʦ ʚʨʝʤʷ ʵʢʩʧʝʜʠʮʠʠ ʘʣʴʧʠʥʠʩʪʦʚ ʥʘ ʕʚʝʨʝʩʪ ʚ 1984 ʛʦʜʫ ʥʘʙʦʨʳ ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺʦʩʢʦʙʦʡʥʠʢʦʚʘ ɺ.ɸ. ʧʦʣʫʯʠʣʠ ʚʳʩʦʢʫʶ 

ʦʮʝʥʢʫ. [1] 



 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʩʝʙʷ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʚ ʨʘʮʠʦʥʘʭ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʚʦ ʚʨʝʤʷ ʚʳʝʟʜʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ [5].  

ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ, ʨʘʟʨʘʙʦʪʢʘ ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, 

ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʦʩʪʨʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ. ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʠʭ 

ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. 
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Information on the possibilities of using freeze-dried foods in the diets of the population temporarily 

residing in the Arctic region is presented in the article. 
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ɸʈʍʀʊɽʂʊʋʈʅʓɽ ʈɽʐɽʅʀʗ ʇʈʀ ʈɽɸʃʀɿɸʎʀʀ ʉʆɺʈɽʄɽʅʅʓʍ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

ʂʩʝʥʜʟʦʚʩʢʠʡ ʀ.ɼ., ʂʘʣʶʞʥʳʡ ɽ.ʈ, ɿʘʨʠʢʦʚʩʢʘʷ ʅ.ɺ. 

ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ, 

ʊʦʤʩʢ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʝʙ ʩʠʩʪʝʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʯʝʨʝʟ ʨʘʟʨʘʙʦʪʢʫ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠʣʠ ʘʜʘʧʪʘʮʠʶ ʚʝʙ 

ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʜʘʧʪʠʚʥʦʡ ʚʝʨʩʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʙ ʩʠʩʪʝʤʘ, ʘʜʘʧʪʠʚʥʳʡ ʩʘʡʪ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, Android, iOS, 

ʥʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʨʳʥʦʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʬʦʨʤʠʨʦʚʘʥ ʠ ʧʦʩʪʦʷʥʥʦ 

ʧʦʧʦʣʥʷʝʪʩʷ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʳ, ʫʩʣʦʞʥʷʷ ʠʭ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʝʣʘʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʥʳʤ 

ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʠʜʝʪ ʩ ʫʢʣʦʥʦʤ ʥʘ 

ʜʘʣʴʥʝʡʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʘʜʘʧʪʘʮʠʠ ʚʝʙ 

ʩʠʩʪʝʤʳ ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʛʘʜʞʝʪʳ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʚʝʨʩʪʢʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚʝʙ 

ʩʠʩʪʝʤ (ʩʘʡʪʘ) ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʩ ʧʦʤʦʱʴʶ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʠʣʠ ʥʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʝʙ ʩʠʩʪʝʤʳ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʝʨʚʝʨʥʦʡ ʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʥʘʟʳʚʘʝʪʩʷ application programming 

interface (API) [1]. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʘ ʠ ʩʝʨʚʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʘ ʠ ʩʝʨʚʝʨʘ 

 

ɸʜʘʧʪʘʮʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʨʝʘʣʠʟʫʶʪʩʷ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: 

ʘʜʘʧʪʘʮʠʷ ʩʘʡʪʘ ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʦʡ ʚʝʨʩʠʠ ʩʘʡʪʘ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ɸʜʘʧʪʠʚʥʘʷ ʚʝʨʩʪʢʘ ʩʘʡʪʘ ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3. 

 



 

 
ʈʠʩʫʥʦʢ 2. ʉʢʨʠʥʰʦʪ ʘʜʘʧʪʠʚʥʦʛʦ ʩʘʡʪʘ ʩ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʥʠʪʦʨʘ 

 

 
ʈʠʩʫʥʦʢ 3. ʉʢʨʠʥʰʦʪ ʘʜʘʧʪʠʚʥʦʛʦ ʩʘʡʪʘ ʩ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

ɸʜʘʧʪʠʚʥʘʷ ʚʝʨʩʪʢʘ ʩʘʡʪʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʘʜʘʧʪʘʮʠʶ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʧʦʜ ʨʘʟʥʳʝ ʵʢʨʘʥʳ ʦʪ ʤʘʣʝʥʴʢʠʭ ʵʢʨʘʥʦʚ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʜʦ ʙʦʣʴʰʠʭ 

ʵʢʨʘʥʦʚ ʧʣʘʥʰʝʪʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ: 

¶ ʘʜʘʧʪʘʮʠʷ ʩʨʘʟʫ ʧʦʜ ʚʩʝ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʙʫʜʴ ʪʦ iOS, Android ʠʣʠ Windows Phone; 

¶ ʠʟʤʝʥʝʥʠʷ ʥʘ ʩʘʡʪʝ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʠ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ; 

¶ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʢʨʦʤʝ ʚʝʙ ʩʠʩʪʝʤʳ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ: 










































































































































































