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CURRENT DIRECTIONS IN THE DEVELOPMENT OF MODULAR ARCHITECTURE.  WORLD  

AND RUSSIAN EXPERIENCE 

 

ɼʝʬʠʮʠʪ ʞʠʣʦʡ ʧʣʦʱʘʜʠ - ɻ ʪʦ ʘʢʪʫʘʣʴʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʣʶʙʦʡ ʩʪʨʘʥʳ. ʉʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʥʘʩʫʱʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʞʠʣʴʷ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʢʚʘʜʨʘʪʥʦʛʦ 

ʤʝʪʨʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ. 

ɺ ʩʝʨʝʜʠʥʝ 20-ʛʦ ʚʝʢʘ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʤʝʣʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʤʦʜʫʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʄʦʜʫʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʠʣʦ ʙʳʩʪʨʦ ʚʦʟʚʦʜʠʪʴ ʤʥʦʛʦʵʪʘʞ-

ʥʳʝ ʟʜʘʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ 

ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʦʜʥʦʦʙʨʘʟʥʦʩʪʠ ʤʦʜʫʣʴʥʳʭ ʜʦʤʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʦʜʥʦʪʠʧ-

ʥʳʭ ʨʘʡʦʥʦʚ ʠ ʛʦʨʦʜʦʚ. 

ɿʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʩʧʝʰʥʦ ʨʝʰʘʣʠ ʵʪʫ ʧʨʦʙʣʝʤʫ ʧʫʪʝʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠ-

ʟʘʮʠʠ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡ. ɺ ʈʦʩʩʠʠ ʞʝ ʚʦʧʨʦʩ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʤʦʜʫʣʴʥʳʭ ʜʦʤʦʚ ʧʦʢʘ 

ʦʩʪʘʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʠ. 

The shortage of living space is a pressing global problem, and construction plays a key role in the economic 

development of any country. Today, one of the most pressing issues is the provision of affordable housing for 

different groups of the population. To reduce the cost per square meter and maintain architectural attractiveness, 

various construction methods are being developed. 

In the mid-20th century, the industrialization of housing construction had a significant impact on the devel-

opment of modular architecture. Modular construction made it possible to quickly construct multi-story buildings, 

which corresponded to the economic and demographic situation of the time. However, the problem of architectural 

monotony of modular houses arose, which led to the creation of similar areas and cities. 

Foreign countries subsequently successfully solved this problem by reconstructing and modernizing modular 

buildings. In Russia, the issue of architectural expressiveness of modular houses still remains a subject of debate. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʨʘʟ, ʤʦʜʫʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʦʩʪʫʧʥʦʩʪʴ ʞʠʣʴʷ, ʚʳʨʘʟʠ-

ʪʝʣʴʥʦʩʪʴ, ʚʦʟʚʝʜʝʥʠʝ ʟʜʘʥʠʡ. 

Key words: architectural image, modular construction, housing affordability, expressiveness, construction of 

buildings. 

 

ʄʦʜʫʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ - ʵʪʦ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʞʠʣʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ. ʆʥ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʤʦʜʫ-

ʣʝʡ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪʩʷ ʚ ʬʘʙʨʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʟʘʪʝʤ ʙʳʩʪʨʦ ʤʦʥʪʠʨʫʶʪʩʷ ʥʘ ʤʝʩʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʵʬʬʝʢʪʠʚʥʦʝ, ʵʢʦʣʦʛʠʯʥʦʝ ʠ ʛʠʙʢʦʝ 

ʨʝʰʝʥʠʝ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ. 

ʄʦʜʫʣʴʥʳʝ ʩʪʨʦʝʥʠʷ ʩʧʦʩʦʙʥʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʪʘʢʠʝ 

ʢʘʢ: ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ, ʵʢʦʣʦ-

ʛʠʯʥʦʩʪʴ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ, ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʫʣʴʥʳʭ 

ʟʜʘʥʠʡ ʫʯʠʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʴʷ, ʪʘ-

ʢʠʝ ʢʘʢ: 

¶ ʨʘʩʭʦʜʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʥʘ ʤʝʩʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

¶ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

¶ ʚʨʝʤʝʥʥʳʝ ʧʨʦʩʪʦʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ; 
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¶ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʧʨʦʮʝʩʩʘ. 

ʉʢʦʨʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʛʣʘʚ-

ʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʦʜʫʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʤʦ-

ʜʫʣʴʥʳʝ ʟʜʘʥʠʷ ʚʦʟʚʦʜʷʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʪʨʘʜʠʮʠ-

ʦʥʥʳʝ ʟʜʘʥʠʷ: 

1. ʇʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ: ʄʦʜʫʣʠ ʩʪʨʦ-

ʷʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʩʪʨʦʡʧʣʦʱʘʜʢʠ. 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʥʘʯʘʣʘ ʪʨʝʙʫʝʪʩʷ 

ʚʳʧʦʣʥʠʪʴ ʬʫʥʜʘʤʝʥʪ, ʘ ʟʘʪʝʤ ʥʘʯʠʥʘʪʴ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʩʪʝʥ ʠ ʢʨʳʰʠ. 

2. ʌʘʙʨʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ: ʄʦʜʫʣʠ ʠʟʛʦʪʘʚ-

ʣʠʚʘʶʪʩʷ ʚ ʬʘʙʨʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʣʫʯʰʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʠ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

3. ʄʝʥʴʰʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦ-
ʚʠʡ: ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʣʦʭʘʷ ʧʦʛʦʜʘ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʟʘʜʝʨʞʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʦʜʫʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʥʴʰʝ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦ-

ʛʦʜʳ. 

4. ʉʦʢʨʘʱʝʥʠʝ ʩʪʨʦʡʧʣʦʱʘʜʢʠ: ʄʝʥʴʰʝ ʚʨʝ-

ʤʝʥʠ ʪʨʘʪʠʪʩʷ ʥʘ ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʩʪʨʦʡʧʣʦʱʘʜʢʦʡ, ʪʘʢ ʢʘʢ ʤʦʜʫʣʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʙʳʩʪʨʦ ʠ ʙʝʟ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʩʪʨʦʡʤʘʪʝ-

ʨʠʘʣʦʚ. 

5. ʋʣʫʯʰʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ: ʄʦʜʫʣʴʥʳʝ ʢʦʤ-

ʧʦʥʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥʳ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʫ 

ʪʦʯʥʦ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʧʨʦ-

ʩʪʦʝʚ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

6. ʄʝʥʴʰʝ ʨʝʩʫʨʩʦʚ: ʄʝʥʴʰʠʡ ʦʙʲʝʤ ʩʪʨʦʡ-

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʠʢʠ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʤʦʜʫʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘ-

ʶʱʫʶ ʩʨʝʜʫ ʠ ʵʢʦʥʦʤʠʪ ʨʝʩʫʨʩʳ. 

7. ɹʦʣʴʰʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʫʣʝʡ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʙʦʨʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝ-

ʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʕʢʦʣʦʛʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡ ʜʦ-

ʩʪʠʛʘʶʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ, ʘ ʪʘʢʞʝ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʌʘʙʨʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʜʫʣʝʡ ʧʦʟ-

ʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʦʢʨʘʱʘʝʪ ʦʪʭʦʜʳ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʤʠ-

ʥʠʤʠʟʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʤʝʥʴʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ 

ʜʣʷ ʜʦʩʪʘʚʢʠ ʤʦʜʫʣʝʡ ʢ ʤʝʩʪʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʤʝʥʴ-

ʰʘʝʪ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʝ-

ʣʘʶʪ ʤʦʜʫʣʴʥʳʝ ʟʜʘʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ. ɺʦ-

ʧʝʨʚʳʭ, ʦʥʠ ʦʙʳʯʥʦ ʠʤʝʶʪ ʫʣʫʯʰʝʥʥʫʶ ʠʟʦʣʷʮʠʶ 

ʠ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ 

ʪʝʧʣʘ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʠ ʧʨʦʭʣʘʜʳ ʚ ʞʘʨʢʠʡ 

ʧʝʨʠʦʜ. ʕʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 

ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʤʦʜʫʣʴ-

ʥʳʝ ʟʜʘʥʠʷ ʤʠʥʠʤʠʟʠʨʫʶʪ ʪʝʧʣʦʧʦʪʝʨʠ ʙʣʘʛʦʜʘʨʷ 

ʙʦʣʝʝ ʛʝʨʤʝʪʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʪʩʫʪʩʪʚʠʶ ʱʝ-

ʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʪʝʨʶ ʪʝʧʣʘ ʯʝ-

ʨʝʟ ʩʪʝʥʳ, ʢʨʳʰʫ ʠ ʧʦʣ. 

ɺʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʜʫʣʴʥʳʭ 

ʟʜʘʥʠʡ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʨʘʟʣʠʯ-

ʥʳʭ ʮʝʣʝʡ. ʀʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʠ 

ʙʳʩʪʨʦ. ɼʦʙʘʚʣʝʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʤʦʜʫʣʝʡ ʧʦʟʚʦ-

ʣʷʝʪ ʙʳʩʪʨʦ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʜʘ-

ʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʘ 

ʪʘʢʞʝ ʧʝʨʝʥʝʩʪʠ ʦʙʲʝʢʪ ʥʘ ʥʦʚʫʶ ʣʦʢʘʮʠʶ. 

ʀʜʝʠ ʤʦʙʠʣʴʥʳʭ ʜʦʤʦʚ ʩʪʘʣʠ ʘʢʪʫʘʣʴʥʳ ʩ 

1960-ʭ ʛʦʜʦʚ. ʊʘʢ, ʚ ʵʪʦ ʚʨʝʤʷ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦ-

ʝʢʪ ʕʣʤʝʨʘ ʌʨʘʡʘ çɼʦʤ ʥʘ ʢʦʣʝʩʘʭè, ʢʦʪʦʨʳʡ ʧʨʝʜ-

ʩʪʘʚʣʷʣ ʩʦʙʦʡ ʘʤʙʠʮʠʦʟʥʦʝ ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʝʜʧʨʠ-

ʷʪʠʝ ʚ ʛʦʨʦʜʝ ʄʠʣʫʦʢʠ, ɺʠʩʢʦʥʩʠʥ, ʉʐɸ. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʕʣʤʝʨʘ ʌʨʘʷ 

 

ʕʪʦʪ ʧʨʦʝʢʪ ʙʳʣ ʫʥʠʢʘʣʴʥʳʤ ʠ ʚʳʟʚʘʣ ʙʦʣʴ-

ʰʦʡ ʠʥʪʝʨʝʩ ʠ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ ʤʦʤʝʥʪ. ɺ ʮʝʥʪʨʝ 

ʵʪʦʡ ʠʥʠʮʠʘʪʠʚʳ ʩʪʦʷʣʦ ʩʪʨʝʤʣʝʥʠʝ ʩʦʟʜʘʪʴ ʤʦ-

ʜʫʣʴʥʦʝ ʞʠʣʴʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʝʨʝʜʚʠ-

ʛʘʪʴ ʥʘ ʢʦʣʝʩʘʭ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʛʦʨʦʜʫ ʛʠʙʢʦʩʪʴ ʚ 

ʨʘʟʤʝʱʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʠʣʳʭ ʠ ʢʦʤʤʝʨʯʝ-

ʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʇʨʦʝʢʪ ʚʢʣʶʯʘʣ ʠʜʝʶ "ʜʦʤʦʚ ʥʘ 

ʢʦʣʝʩʘʭ", ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʤʦʜʫʣʴʥʦʤʫ ʞʠʣʴʶ ʙʳʪʴ 

ʤʦʙʠʣʴʥʳʤ ʠ ʣʝʛʢʦ ʧʝʨʝʤʝʱʘʝʤʳʤ ʧʦ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ. ʕʣʤʝʨ ʌʨʘʡ ʧʨʝʜʣʦʞʠʣ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʚʫʭ 

ʦʜʠʥʘʢʦʚʳʭ ʙʘʰʝʥ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʣʘ ʠʟ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʜʫʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɿʜʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ, ʚʢʣʶʯʘʷ ʥʘʣʠʯʠʝ ʨʝʩʪʦʨʘʥʦʚ ʥʘ ʚʝʨʭʥʠʭ ʵʪʘ-

ʞʘʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, 

ʯʪʦ ʩʜʝʣʘʣʦ ʠʭ ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʧʨʠʚʣʝ-
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ʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʇʨʦʝʢʪ ʙʳʣ ʦʪʤʝ-

ʯʝʥ ʥʘ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʧʦʣʫʯʠʣ ʚʳʩʦ-

ʢʫʶ ʦʮʝʥʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʢʘʢ "ʜʠʥʘʤʠʯʥʳʡ ʧʨʦ-

ʝʢʪ, ʦʪʚʝʯʘʶʱʠʡ ʚʳʟʦʚʘʤ ʙʫʜʫʱʝʛʦ", ʯʪʦ ʧʦʜʯʝʨ-

ʢʠʚʘʣʦ ʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʪʝʥʮʠʘʣ 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ. ʆʜʥʘʢʦ, ʧʨʦʝʢʪ ʪʘʢ ʠ ʥʝ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ. ɹʳʣ 

ʧʦʩʪʨʦʝʥ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʨ ʧʦ ʠʜʝʷʤ 

ʌʨʘʡʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʝʚʷʪʠ ʤʦʙʠʣʴʥʳʭ ʤʦʜʫʣʝʡ 

ʚʳʩʦʪʦʡ ʚ 3 ʵʪʘʞʘ. 

 
ʈʠʩʫʥʦʢ 2. ɺʦʟʚʝʜʝʥʥʳʡ ʧʨʦʪʦʪʠʧ ʠʜʝʠ ʌʨʘʷ 

 

ʍʦʪʷ ʧʨʦʝʢʪ ʕʣʤʝʨʘ ʌʨʘʡʘ ʥʝ ʙʳʣ ʚʦʧʣʦʱʝʥ ʚ 

ʨʝʘʣʴʥʦʩʪʴ, ʦʥ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʦʪʝʥʮʠʘʣ ʤʦ-

ʜʫʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠ-

ʨʦʚʘʪʴʩʷ ʢ ʤʝʥʷʶʱʠʤʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʙʫʜʫʱʝʛʦ. ʕʪʦʪ ʧʨʦʝʢʪ ʪʘʢʞʝ ʧʦʜʪʦʣʢʥʫʣ ʢ 

ʨʘʟʤʳʰʣʝʥʠʷʤ ʦ ʪʦʤ, ʢʘʢ ʤʦʞʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʤʝʪʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʞʠ-

ʣʴʷ. 

ɺ ʙʳʚʰʝʤ ʉʉʉʈ ʪʦʞʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠʜʝʠ 

ʤʦʜʫʣʴʥʦʛʦ ʞʠʣʴʷ. ʊʘʢ, ʚ ʃʝʥʠʥʛʨʘʜʝ ʘʨʭʠʪʝʢʪʦʨ 

ɸ.ʇ. ʑʝʨʙʝʥʦʢ ʠ ʠʥʞʝʥʝʨ ʃ.ɻ. ʃʝʚʠʥʩʢʠʡ ʧʨʠʜʫ-

ʤʘʣʠ ʧʨʦʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʤʘ.  

 
ʈʠʩʫʥʦʢ 3. ʇʣʘʩʪʤʘʩʩʦʚʳʡ ʜʦʤ ʥʘ ʊʦʨʞʢʦʚʩʢʦʡ ʫʣ., ʛ. ʃʝʥʠʥʛʨʘʜ 

 

ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʪʝʨʨʠʪʦʨʠʷ 

ʥʘ ʊʦʨʞʢʦʚʩʢʦʡ ʫʣʠʮʝ, ʚʥʫʪʨʠ ʢʚʘʨʪʘʣʘ ʤʝʞʜʫ ʜʦ-

ʤʘʤʠ 24 ʢ.1 ʠ 24 ʢ.2. ʇʨʦʝʢʪ ʙʳʣ ʫʥʠʢʘʣʝʥ ʥʝ 

ʪʦʣʴʢʦ ʩʚʦʠʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʦʙʣʠʢʦʤ, ʥʦ ʠ ʚʳʙʦ-

ʨʦʤ ʤʘʪʝʨʠʘʣʘ ï ʜʦʤ ʙʳʣ ʩʜʝʣʘʥ ʠʟ ʧʣʘʩʪʤʘʩʩʳ.  
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ʈʠʩʫʥʦʢ 4. ɺʠʜ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʦʩʦʙʥʷʢʘ 

 

ʉʪʝʥʳ ʵʪʦʛʦ ʜʦʤʘ ʜʦʩʪʠʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʪʦʣʱʠʥʳ ʚ 140 ʤʠʣʣʠʤʝʪʨʦʚ. ɺʥʫʪʨʠ ʜʦʤʘ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʧʣʘʥʠʨʦʚʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʜʥʦʢʦʤʥʘʪ-

ʥʫʶ ʢʚʘʨʪʠʨʫ ʩ ʢʫʭʥʝʡ, ʩʘʥʫʟʣʦʤ, ʢʣʘʜʦʚʢʦʡ ʠ ʥʝ-

ʙʦʣʴʰʦʡ ʪʝʨʨʘʩʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʜʣʷ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ, 

ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʜʦʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʩʦʭʨʘʥʠʣʩʷ ʜʦ 

ʥʘʰʠʭ ʜʥʝʡ ʠ ʙʳʣ ʫʪʨʘʯʝʥ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ 

ʟʜʘʥʠʡ ʧʦʜʘʨʠʣʠ ʥʘʤ ʩʬʝʨʠʯʝʩʢʠʝ ʜʦʤʘ. ʆʜʥʠʤ ʠʟ 

ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʩʪʘʣʘ ʠʜʝʷ ʛʦʣʣʘʥʜʩʢʦʛʦ ʘʨʭʠʪʝʢ-

ʪʦʨʘ ɼʨʠʩʘ ʂʨʝʡʢʘʤʧʘ.  

 
ʈʠʩʫʥʦʢ 5. ʉʬʝʨʠʯʝʩʢʠʝ ʜʦʤʘ, ʛ. ʍʝʨʪʦʛʝʥʙʦʩ 
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ʉ 1965 ʛʦʜʘ ʦʥ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʦʤʦʚ ʚ ʬʦʨʤʝ ʩʬʝʨʳ (ʢʘʢ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5). ɺ 1984 ʛʦʜʫ ʙʣʘʛʦʜʘʨʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʛʦ ʞʠʣʴʷ ʝʤʫ ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʮʝʣʳʡ ʢʚʘʨ-

ʪʘʣ ʩʬʝʨʠʯʝʩʢʠʭ ʜʦʤʦʚ ʚ ʛʦʨʦʜʝ ʍʝʨʪʦʛʝʥʙʦʩʝ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʦʜʥʳʤ ʛʦʨʦʜʦʤ ʀʝʨʦʥʠʤʘ 

ɹʦʩʭʘ, ʟʥʘʤʝʥʠʪʦʛʦ ʭʫʜʦʞʥʠʢʘ. ʋʜʠʚʠʪʝʣʴʥʳʤ ʷʚ-

ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʩʬʝʨʠʯʝʩʢʠʭ ʜʦʤʘʭ, ʩʦʟʜʘʥʥʳʭ 

ʂʨʝʡʢʘʤʧʦʤ, ʜʦ ʩʠʭ ʧʦʨ ʞʠʚʫʪ ʣʶʜʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʬʝʨʠʯʝʩʢʠʝ ʜʦʤʘ ʚʳʛʣʷ-

ʜʷʪ ʢʨʘʩʠʚʦ ʠ ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ, ʜʘʥʥʘʷ ʬʦʨʤʘ ʟʜʘ-

ʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʤʥʦʛʦ-

ʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʪʘʢ ʢʘʢ ʦʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠ-

ʞʘʝʪ ʜʦʩʪʫʧʥʫʶ ʞʠʣʫʶ ʧʣʦʱʘʜʴ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʜʫʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʩʪʘʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢ-ʤʦʜʫʣʠ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤ 

ʩʝʯʝʥʠʝʤ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6). ɹʦʣʴʰʠʥʩʪʚʦ 

ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʉʉʉʈ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʩʝ-

ʨʝʜʠʥʝ 20-ʛʦ ʚʝʢʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠʤʝʥʥʦ ʥʘ ʪʘʢʦʤ 

ʧʨʠʥʮʠʧʝ. 

 
ʈʠʩʫʥʦʢ 6. ʄʦʜʫʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ ʚ ʉʉʉʈ 

 

ʕʪʦ ʙʳʣʦ ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʦʥʦ ʪʘʢʞʝ ʩʦʟʜʘʚʘʣʦ ʩʪʘʥ-

ʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ, ʣʠʰʝʥʥʳʡ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʨʭʠʪʝʢʪʦʨʳ ʥʘʯʘʣʠ 

ʠʩʢʘʪʴ ʩʧʦʩʦʙʳ ʧʨʠʜʘʪʴ ʙʦʣʴʰʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʞʠʣʳʤ ʜʦʤʘʤ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʤʦ-

ʜʫʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʭʦʜʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʜʣʷ ʟʜʘʥʠʡ ʧʨʦʩʪʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʘʤʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʛʨʘʥʠʯʝʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨ-

ʤʦʡ, ʘʨʭʠʪʝʢʪʦʨʳ ʥʘʰʣʠ ʩʧʦʩʦʙʳ ʧʨʠʜʘʪʴ ʠʥʪʝʨʝʩ-

ʥʳʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʚʠʜ ʟʜʘʥʠʷʤ ʠ ʧʨʝʚʨʘʪʠʪʴ 

ʧʨʦʩʪʦʪʫ ʚ ʠʥʪʝʨʝʩʥʳʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʘʨʭʠʪʝʢʪʫʨ-

ʥʳʝ ʨʝʰʝʥʠʷ.  

ɿʘʤʝʯʘʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʨʘʥʥʝʡ ʤʦʜʫʣʴʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ "ʍʘʙʠʪʘʪ 

67" ʚ ʄʦʥʨʝʘʣʝ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ ʘʨʭʠʪʝʢʪʦʨʦʤ 

ʄʦʰʝ ʉʘʬʜʠ ʚ 1966-1967 ʛʦʜʘʭ.  

 
ʈʠʩʫʥʦʢ 7. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʍʘʙʠʪʘʪ 67, ʛ. ʄʦʥʨʝʘʣʴ 
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ʆʩʥʦʚʦʡ ʵʪʦʛʦ ʩʪʨʦʝʥʠʷ ʩʣʫʞʠʪ ʢʫʙʠʯʝʩʢʘʷ 

ʬʦʨʤʘ. ʇʫʪʝʤ ʩʪʳʢʦʚʢʠ 354 ʪʘʢʠʭ ʢʫʙʦʚ ʜʨʫʛ ʩ ʜʨʫ-

ʛʦʤ ʙʳʣʦ ʩʦʟʜʘʥʦ ʩʝʨʦʝ ʟʜʘʥʠʝ ʩ 146 ʢʚʘʨʪʠʨʘʤʠ. 

ʋʥʠʢʘʣʴʥʦʡ ʯʝʨʪʦʡ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʶʪʩʷ ʣʠʯ-

ʥʳʝ ʩʘʜʳ ʢʚʘʨʪʠʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʦʩʝʜʥʠʭ 

ʢʨʳʰʘʭ. ʆʜʥʘʢʦ ʦʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʪʘʢʦʛʦ ʜʦ-

ʤʦʩʪʨʦʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝ ʚʩʷ ʧʦʣʝʟʥʘʷ ʧʣʦ-

ʱʘʜʴ ʧʦʜ ʟʜʘʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʞʠʣʳʭ ʧʦʤʝ-

ʱʝʥʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, "ʍʘʙʠʪʘʪ 67" ʚʳʛʣʷʜʠʪ 

ʚʝʩʴʤʘ ʬʫʪʫʨʠʩʪʠʯʥʦ ʠ ʦʣʠʮʝʪʚʦʨʷʝʪ ʨʝʚʦʣʶʮʠʦʥ-

ʥʳʝ ʠʜʝʠ ʤʦʜʫʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

ɽʱʝ ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʤʦʜʫʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʤʥʳʭ ʙʣʦʢʦʚ ʜʨʫʛʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʙʘʰʥʷ ʅʘʢʘʛʠʥ ʚ ʊʦʢʠʦ, ʧʦ-

ʩʪʨʦʝʥʥʘʷ ʚ 1972 ʛʦʜʫ ʧʦ ʧʨʦʝʢʪʫ ʘʨʭʠʪʝʢʪʦʨʘ ʂʠʩʝ 

ʂʫʨʦʢʘʚʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦʪ ʦʙʲʝʢʪ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʰʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ.  

 
ʈʠʩʫʥʦʢ 8. ɹʘʰʥʷ ʅʘʢʘʛʠʥ, ʛ. ʊʦʢʠʦ 

 

ɹʣʦʢ-ʤʦʜʫʣʠ ʨʘʟʤʝʨʦʤ 2,5Ĭ4,0Ĭ2,5 ʤ, ʠʟʛʦʪʦʚ-

ʣʝʥʥʳʝ ʠʟ ʞʝʣʝʟʘ, ʢʨʝʧʷʪʩʷ ʢ ʞʝʣʝʟʦʙʝʪʦʥʥʦʤʫ 

ʩʪʚʦʣʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʦʣʪʦʚ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʜʥʦʡ ʞʠʣʦʡ ʷʯʝʡʢʠ. ʇʦ ʟʘ-

ʜʫʤʢʝ ʘʚʪʦʨʘ, ʵʪʠ ʢʘʧʩʫʣʳ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʠ 

ʜʘʞʝ ʟʘʤʝʥʷʪʴʩʷ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʕʪʦʪ ʧʨʠ-

ʤʝʨ ʫʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʵʪʘʞʥʦʝ ʤʦʜʫʣʴ-

ʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʥʦ ʦʥʦ ʩʦʭʨʘʥʷʝʪ ʩʝʨʳʡ ʠ ʫʥʠ-

ʬʠʮʠʨʦʚʘʥʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ. 

ʀʥʪʝʨʝʩʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʠʤʝʨʦʤ ʤʦʜʫʣʴ-

ʥʦʡ ʟʘʩʪʨʦʡʢʠ ʷʚʣʷʝʪʩʷ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʚ ʉʣʦʚʝ-

ʥʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʛʦʨʦʜʝ ʀʟʦʣʘ. ʕʪʦʪ ʧʨʦʝʢʪ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʝ ʤʦʜʫʣʴʥʦʝ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʠ ʵʩʪʝʪʠʢʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʤʬʦʨʪʥʦʝ ʠ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʝ ʞʠʣʴʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ. 

ʆʩʦʙʝʥʥʦ ʧʨʠʤʝʯʘʪʝʣʴʥʳʤ ʩʪʘʣ ʥʝʦʙʳʯʥʳʡ ʜʠʟʘʡʥ 

ʤʦʜʫʣʴʥʳʭ ʙʘʣʢʦʥʦʚ, ʢʦʪʦʨʳʡ, ʧʦʤʠʤʦ ʩʚʦʝʡ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʡ ʚʥʝʰʥʦʩʪʠ, ʧʦʟʚʦʣʠʣ ʘʨʭʠʪʝʢʪʦʨʘʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ ʢʚʘʨʪʠʨ, ʩʦʭʨʘʥʷʷ 

ʜʦʩʪʫʧʥʳʝ ʮʝʥʳ. 

 

 
ʈʠʩʫʥʦʢ 9. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ, ʛ. ʀʟʦʣʘ. 
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ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʤʦʜʫʣʴʥʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʚʘʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʨʠʛʠʥʘʣʴʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʤʦʜʫʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʩʦʟʜʘʚʘʪʴ ʛʘʨʤʦʥʠʯʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʣʠʢʠ ʚ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʟʜʘʥʠʷʭ, ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʥʘʰʝ ʚʨʝʤʷ, ʦʜʥʠʤ ʠʟ 

ʟʘʤʝʪʥʳʭ ʪʨʝʥʜʦʚ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʷʚʣʷʝʪʩʷ "ʢʘʨʛʦ-

ʪʝʢʪʫʨʘ," ʯʪʦ ʦʟʥʘʯʘʝʪ ʚʦʟʚʝʜʝʥʠʝ ʟʜʘʥʠʡ ʠʟ ʛʨʫʟʦ-

ʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʨʭʠʪʝʢʪʦʨʳ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ 

ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʥʘʭʦʜʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʆʥʠ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʪʘʢʠʝ ʜʦʤʘ ʵʢʦʥʦʤʠʯʥʳ, 

ʤʦʛʫʪ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʢʦʤʬʦʨʪʥʦʝ ʧʨʦʞʠʚʘʥʠʝ. 

ʆʜʥʠʤ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ 

ʠʜʝʠ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʜʦʤʘ ʚ ʛ. 

ʄʫʤʙʘʠ, ʀʥʜʠʷ. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʩʪʨʫʢʪʫʨʫ ʠʟ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʧʦʜ-

ʜʝʨʞʠʚʘʝʤʫʶ ʩʪʘʣʴʥʳʤ ʢʘʨʢʘʩʦʤ. ʇʣʘʥʠʨʫʝʪʩʷ 

ʚʦʟʚʝʜʝʥʠʝ ʙʘʰʥʠ ʚ 32 ʵʪʘʞʘ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 8 ʵʪʘ-

ʞʝʡ ʤʝʞʜʫ ʢʘʞʜʳʤ ʙʣʦʢʦʤ.  

 
ʈʠʩʫʥʦʢ 10. ʇʨʦʝʢʪ 32-ʵʪʘʞʥʦʛʦ ʜʦʤʘ, ʛ. ʄʫʤʙʘʠ 

 

ɺʥʫʪʨʝʥʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʨʘʡʥʝ ʧʨʦʩʪʦʨʥʳʝ: 

ʢʘʞʜʘʷ ʢʚʘʨʪʠʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʪʨʝʭ ʢʦʥʪʝʡʥʝʨʦʚ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ. ɺ ʢʘʞʜʦʡ ʢʚʘʨʪʠʨʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʝ ʚʘʥʥʳʭ ʢʦʤʥʘʪʳ, ʢʫʭʥʷ, ʩʪʦʣʦ-

ʚʘʷ, ʢʘʙʠʥʝʪ, ʜʚʝ ʩʧʘʣʴʥʠ, ʛʦʩʪʠʥʘʷ ʠ ʪʝʨʨʘʩʘ. ʇʣʘ-

ʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʥʘ ʶʞʥʦʤ 

ʬʘʩʘʜʝ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʚʘʨʪʠʨ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚʦ-

ʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʛʦ ʷʜʨʘ ʩ ʣʝʩʪʥʠʮʘʤʠ ʠ ʣʠʬʪʘʤʠ, ʘ 

ʨʝʰʝʪʯʘʪʦʝ ʟʘʪʝʥʝʥʠʝ ʩ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤʠ ʵʢʨʘ-

ʥʘʤʠ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʜʥʝʚʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ʠʥʪʝʨʴʝʨʘ. 

ʆʜʥʠʤ ʠʟ ʥʦʚʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 3D-ʧʨʠʥʪʝʨʦʚ ʜʣʷ "ʧʝ-

ʯʘʪʠ" ʟʜʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ Dus Architects 

ʨʘʟʨʘʙʦʪʘʣʘ ʧʨʦʝʢʪ ʧʦ ʩʦʟʜʘʥʠʶ ʞʠʣʦʛʦ ʟʜʘʥʠʷ ʠʟ 

ʙʠʦʧʣʘʩʪʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ 

3D-ʧʨʠʥʪʝʨʘ [8]. 

ʉʪʦʠʤʦʩʪʴ ʞʠʣʴʷ ʟʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʟʘʚʠʩʠʪ 

ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʩʪʨʦʡʧʣʦʱʘʜʢʠ, ʪʠʧ ʢʦʥʩʪʨʫʢʮʠʠ, ʜʦʩʪʫʧʥʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʝ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʫʣʴʥʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ, ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʢʨʝʘʪʠʚʥʳʤʠ ʠʜʝʷʤʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝ ʪʦʣʴʢʦ 

ʧʦʤʦʛʘʶʪ ʨʝʰʠʪʴ ʞʠʣʠʱʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʩʦʮʠ-

ʘʣʴʥʦ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʪʘʢʞʝ ʦʙʦʛʘ-

ʱʘʶʪ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʩʨʝʜʫ ʞʠʣʳʭ ʨʘʡʦʥʦʚ. ʆʥʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ, ʧʨʠ ʵʪʦʤ ʥʝ ʫʪʨʘ-

ʯʠʚʘʷ ʵʩʪʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʦʙʣʠʢʘ ʟʜʘʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʜʘʥʥʳʭ ʦʙ ʦʩʥʦʚʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʚ ʤʝʩʪʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʥʠʡ (ʂʉʇʋ, ʊʉʋ, ʋʊɿ) ʥʘ ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè (ʇʇʄʅ). 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʩʥʦʚʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʥʘ 7 ʚʦʜʦʪʦʢʘʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 2 ʚʦʜʦʪʦʢʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʧʨʦʮʝʩʩʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʩʪʘʭ ʛʠʜʨʦʤʦʥʠʪʦʨʠʥʛʘ ʎʝʥ-

ʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè, ʬʦʥʜʦʚʳʭ ʩʚʝʜʝʥʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜ-

ʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ "ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ", ʘ ʪʘʢʞʝ ʦʙʦʙʱʝʥʠʷ ʠ ʩʠʩʪʝʤʘ-

ʪʠʟʘʮʠʠ ʠʥʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʚ ʦʪʢʨʳʪʳʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʧʨʦʬʠʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 
Abstract 

Within the framework of this work, the issues of systematization of some long-term data on the main hydro-

logical indicators of water bodies of fishery importance on the territory of the Astrakhan region and the Republic 

of Kalmykia in the places of maintenance and exercises (KSPU, TSU, UTZ) at underwater crossings of the trunk 

oil pipeline of the Central region of JSC "CPC-R" (PPMN) are considered. 

The article presents generalized data on the main hydrological indicators on 7 watercourses in the Astrakhan 

region and 2 watercourses in the Republic of Kalmykia, obtained in the course of economic activity at its own 

stationary hydromonitoring posts of the Central Region of JSC "CPC-R", stock information and materials of the 

Federal State Budgetary Institution "State Hydrological Institute", as well as generalizations and systematization 

of other numerous published scientific data in open peer-reviewed sources of specialized literature. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥ-

ʩʢʘʷ ʧʦʡʤʘ, ʧʦʜʚʦʜʥʳʝ ʧʝʨʝʭʦʜʳ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ, ʧʦʩʪʳ ʛʠʜʨʦʤʦʥʠʪʦʨʠʥʛʘ, ʪʝʤʧʝʨʘ-

ʪʫʨʘ, ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʤʥʦʛʦʣʝʪʥʠʡ ʤʦʜʫʣʴ ʩʪʦʢʘ. 

Key words: water bodies, Astrakhan region, Republic of Kalmykia, Volga-Akhtuba floodplain, underwater 

crossings of the main oil pipeline, hydromonitoring posts, temperature, flow velocity, long-term flow modulus. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ "ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʠʜʨʦ-

ʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ" ʚ ʧʨʝʜʝʣʘʭ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʩʪ, ʚʝʜʫ-

ʱʠʡ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʪʦʢʦʤ: 77801 ʨ. ɺʦʣʛʘ ï ʩ. 

ɺʝʨʭʥʝʝ ʃʝʙʷʞʴʝ (ʢʦʦʨʜʠʥʘʪʳ 46.75, 47.80). ʕʧʠʟʦ-

ʜʠʯʝʩʢʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʪʦʢʦʤ ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʘʢʞʝ 

ʥʘ ʧʦʩʪʘʭ 77802 ʨ. ɺʦʣʛʘ; ʨʫʢ. ɸʭʪʫʙʘ - ʩ. ɺʝʨʭʥʝʝ 

ʃʝʙʷʞʴʝ; ʛ/ʩʪ 1 (46.82, 48.00) ʠ 77803 ʨ. ɺʦʣʛʘ; 

ʧʦʡʤʘ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ - ʩ. ɺʝʨʭʥʝʝ ʃʝʙʷʞʴʝ; 

ʛ/ʩʪ (46.78, 47.90). 

ʀʟʫʯʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʜʘʥ-

ʥʳʭ ʦʙ ʦʩʥʦʚʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʩʪʘʭ ʛʠʜʨʦʤʦʥʠʪʦ-

ʨʠʥʛʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè ʥʘ ʧʦʜ-

ʚʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʟʘ ʧʝʨʠʦʜ ʩ 

2012 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʈʘʩʯʝʪʳ ʦʩʥʦʚʥʳʭ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ "ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ" [1-4]. 
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ʀʟʫʯʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʬʦʥ-

ʜʦʚʳʭ ʜʘʥʥʳʭ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ "ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʠʜʨʦ-

ʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ" ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʤʥʦʛʦʣʝʪ-

ʥʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʧʝʨʠʦʜ ʩ 2008 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ [5-7], ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʅʀʈ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʥʫʪʨʝʥʥʠʭ ʜʦʛʦ-

ʚʦʨʦʚ ɸʆ çʂʊʂ-ʈè ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʤ ʙʶʜʞʝʪʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ "ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ". 

ʀʟʫʯʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʚ 

ʦʪʢʨʳʪʳʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʦʬʠʣʴʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥ-

ʥʳʤ ʟʘ ʧʝʨʠʦʜ ʩ 1930 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [8-

21]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴʶ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʠʜʨʦ-

ʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʪʦʢʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘ-

ʥʠʶ ʥʘ ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʥʝʬʪʝʧʨʦʚʦʜʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè 

(ʇʇʄʅ)è, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʫʯʝ-

ʥʠʡ (ʂʋ), ʪʘʢʪʠʢʦ-ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʥʠʡ (ʊʉʋ) ʠ 

ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ (ʋʊɿ) ʥʘ ʧʦʜʚʦʜ-

ʥʳʭ ʧʝʨʝʭʦʜʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʎʝʥ-

ʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè (ʇʇʄʅ) ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳ-

ʢʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ, 

ʦʙʦʙʱʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʬʦʥʜʦʚʳʝ ʜʘʥʥʳʭ ʦʙ ʦʩʥʦʚʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʥʘ 9 ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʚʫʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ɸʩʪʨʘʭʘʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʯʘʩʪ-

ʢʦʚ ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝ-

ʧʨʦʚʦʜʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè. 

 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʯʘʩʪʢʦʚ ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝ-

ʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè ʚ ʤʝʩʪʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʢʘʟʘʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 

 ̄ ʋʯʘʩʪʦʢ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʦʜ-

ʥʦʡ ʧʨʝʛʨʘʜʳ  

ʂʤ ʧʦ ʪʨʘʩʩʝ 

ʥʝʬʪʝʧʨʦʚʦʜʘ 

ɼʣʠʥʘ ʧʝʨʝʭʦʜʘ, ʤ 

ʂʦʦʨʜʠʥʘʪʳ ʤʝʞʜʫ ʟʘ-

ʜʚʠʞʢʘʤʠ 

ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ 

ʨʫʩʣʦʚʦʡ 

ʯʘʩʪʠ 

1.  

4
5

2-
6
7
4
 
ʢ
ʤ

 

ʨ. ɹʦʣʴʰʦʡ ɸʰʫʣʫʢ 546,65-546,734 27000 84 
46.96800 

47.81968 

2.  ʝʨ. ɻʨʷʟʥʳʡ 549,2-549,3 27000 55 
46.95695 

47.80068 

3.  ʨ. ɸʭʪʫʙʘ 549,53-549,710 27000 144 
46.95554 

47.79684 

4.  ʨ. ʍʦʨʘ 550,10-550,19 27000 87 
46.95286 

47.78210 

5.  ʨ. ɺʦʣʛʘ 567,97-568,70 27000 730 
46.88960 

47.58565 

6.  ʝʨ. ʂʫʨʙʘʪʳʡ 570,77-570,85 27000 73 
46.89775 

47.55885 

7.  ʝʨ. ʀʯʢʠ-ɹʘʨʯʘ 572,50-572,55 27000 46 
46.89667 

47.54610 

8.  

6
7

4-
9

5
2

 

ʢ
ʤ 

ʢʘʥʘʣ ʏʝʨʥʦʟʝʤʝʣʴ-

ʩʢʠʡ  
856,5-856,61 26000 27 

45.65015 

45.34695 

9.  ʨ. ʄʘʥʳʯ 953,822 2890 377 
45.69084 

44.11896 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʩʪʘʭ ʛʠʜʨʦʤʦʥʠʪʦʨʠʥʛʘ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè ʟʘ ʧʦʩʣʝʜʥʠʝ 

10 ʣʝʪ, ʘ ʪʘʢʞʝ ʦʙʦʙʱʝʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʬʦʥʜʦʚʳʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʘʝʤʳʤ ʚʦʜʦʪʦʢʘʤ. 
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ʊʘʙʣʠʮʘ 2 

ʆʙʦʙʱʝʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʘʝʤʳʭ ʚʦʜʦʪʦʢʦʚ ʥʘ ʫʯʘʩʪʢʘʭ 

ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè ʚ ʤʝʩʪʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɺʦʜʥʳʡ ʦʙʲʝʢʪ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, Áʉ ʇʨʦʟʨʘʯʥʦʩʪʴ, ʤ ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʤ/ʩ ɿʥʘʯʝʥʠʝ ʩʨʝʜ-

ʥʝʛʦ ʤʥʦʛʦʣʝʪ-

ʥʝʛʦ ʤʦʜʫʣʷ 

ʩʪʦʢʘ, 

ʣ/ʩĿʢʤ2 

ɺʝʩʥʘ ʃʝʪʦ ʆʩʝʥʴ ɺʝʩʥʘ ʃʝʪʦ ʆʩʝʥʴ ɺʝʩʥʘ ʃʝʪʦ ʆʩʝʥʴ 

ʈʝʢʘ ɺʦʣʛʘ 16 28 12 0,8 0,8 0,9 1,2 0,3 0,1 10,2 

ʈʝʢʘ ɸʭʪʫʙʘ 15 25 11 1,0 1,0 0,9 1,7 0,5 0,1 8,9 

ʈʝʢʘ ɹʦʣʴʰʦʡ 

ɸʰʫʣʫʢ 
16 29 13 0,9 0,6 0,5 0,7 0,3 0,2 6,8 

ʈʝʢʘ ʍʦʨʘ 15 26 12 0,8 0,6 0,6 1,0 0,5 0,1 5,2 

ɽʨʠʢ ɻʨʷʟʥʳʡ 11 28 11 0,6 0,9 0,5 0,5 0,3 0,1 3,2 

ɽʨʠʢ ʂʫʨʙʘʪʳʡ 20 29 11 1,0 0,6 0,4 0,3 0,2 0,1 3,6 

ɽʨʠʢ ʀʯʢʠ-ɹʘʨʯʘ 11 28 11 0,6 0,9 0,5 0,3 0,2 0,1 4,2 

ʈʝʢʘ ʄʘʥʳʯ 12 28 12 0,5 0,6 0,3 0,5 0,2 0,1 0,36 

ʏʝʨʥʦ-ʟʝʤʝʣʴʩʢʠʡ 

ʢʘʥʘʣ 
13 29 11 0,2 0,3 0,2 0,7 0,4 0,2 0,36 

 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʞʝ-

ʥʝʨʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʥʘ ʩʪʘʮʠʦʥʘʨ-

ʥʳʭ ʧʦʩʪʘʭ ʛʠʜʨʦʤʦʥʠʪʦʨʠʥʛʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠ-

ʦʥʘ ɸʆ çʂʊʂ-ʈè, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʦ-

ʜʠʤʳʭ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʥʫʪʨʝʥʥʠʤ 

ʜʦʛʦʚʦʨʘʤ ɸʆ çʂʊʂ-ʈè ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʤ ʙʶʜʞʝʪʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ "ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ" ʠ ʧʦʢʘʟʳʚʘ-

ʶʱʠʝ ʮʠʬʨʦʚʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʩʪʦʷ-

ʥʠʷ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʧʦʡʤʝʥʥʳʭ ʟʦʥ ʧʨʠ ʫʨʦʚʥʷʭ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ P =1%, P= 5% ʠ P= 10% ʚ ʤʝʩʪʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. 

ɼʘʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʩʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʥʝʟʘʪʘʧʣʠʚʘʝʤʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʦʡʤʳ ʚʦʜʦʪʦʢʦʚ, ʟʘʪʦʧʣʝʥʠʷ 

ʧʦʡʤʳ (ʫʯʘʩʪʢʦʚ ʧʦʡʤʳ) ʚʦʜʦʪʦʢʦʚ, ʠʩʭʦʜʷ ʠʟ 

ʫʨʦʚʥʝʡ ʚʦʜʳ 10% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʝ ʦʪʤʝʯʘʝʪʩʷ.  

ʇʣʦʱʘʜʢʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʥʝʟʘʪʘʧʣʠʚʘʝʤʳʭ 

(ʜʘʞʝ ʧʨʠ 1 % ʫʨʦʚʥʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʪʝʨʨʠʪʦʨʠʷʭ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʝʨʝʛʦʚʳʭ ʫʯʘʩʪʢʦʚ ʇʇʄʇ (ʧʦʜ-

ʚʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ), 

ʢʦʪʦʨʳʝ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʵʢʩʧʣʫʘʪʠ-

ʨʫʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. 

ʊʘʙʣʠʮʘ 3  

ʆʙʦʙʱʝʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʘʝʤʳʭ ʚʦʜʦʪʦʢʦʚ ʥʘ ʫʯʘʩʪʢʘʭ 

ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè, ʦʪʦʙʨʘ-

ʞʘʶʱʠʝ ʨʘʩʩʪʦʷʥʠʝ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʧʦʡʤʝʥʥʳʭ ʟʦʥ ʧʨʠ ʫʨʦʚʥʷʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ P =1%, P= 5% ʠ 

P= 10% ʚ ʤʝʩʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. 

 ̄ ʋʯʘʩʪʦʢ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʦʜʥʦʡ ʧʨʝ-

ʛʨʘʜʳ  

ʐʠʨʠʥʘ ʟʦʥʳ ʟʘʪʦʧ-

ʣʝʥʠʷ ʧʨʠ  

P =1 %, ʤ 

ʐʠʨʠʥʘ ʟʦʥʳ 

ʟʘʪʦʧʣʝʥʠʷ ʧʨʠ  

P =5 %, ʤ 

ʐʠʨʠʥʘ ʟʦʥʳ 

ʟʘʪʦʧʣʝʥʠʷ 

ʧʨʠ  

P=10%, ʤ 

1 

4
5

2-
6
7
4
 
ʢ
ʤ

 

ʨ.ɹʦʣʴʰʦʡ ɸʰʫʣʫʢ 24,2 18,8 12,0 

2 ʝʨ.ɻʨʷʟʥʳʡ 10,2 8,6 4,4 

3 ʨ.ɸʭʪʫʙʘ 36,2 30,4 18,1 

4 ʨ.ʍʦʨʘ 18,6 12,1 7,2 

5 ʨ.ɺʦʣʛʘ 28,4 18,6 14,5 

6 ʝʨ.ʂʫʨʙʘʪʳʡ 9,6 6,8 3,4 

7 ʝʨ.ʀʯʢʠ-ɹʘʨʯʘ 9,2 7,1 3,6 

8 6
7 4
-

9
5 2
 

ʢ
ʤ 

ʨ.ʄʘʥʳʯ 12,8 10,0 6,2 

 

ʅʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʠʯʝʩʢʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ ʟʘʪʦʧʣʝ-

ʥʠʠ ʧʦʡʤʝʥʥʳʭ ʟʦʥ ʧʨʠ ʫʨʦʚʥʷʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

P= 10% ʚ ʤʝʩʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʥʝʦʙʭʦʜʠʤʦʝ 

ʧʨʠ ʨʘʩʯʝʪʘʭ ʚʨʝʜʘ ʚʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʩʫʨ-

ʩʘʤ ʠ ʩʨʝʜʝ ʠʭ ʦʙʠʪʘʥʠʷ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʅʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʳ, ʦʙʦʙʱʝʥʳ ʠ ʩʠʩʪʝʤʘʪʠʟʠ-

ʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè, ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ "ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ", ʘ ʪʘʢʞʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʬʦʥʜʦʚʳʭ ʜʘʥʥʳʭ ʦʙ ʦʩʥʦʚʥʳʭ ʛʠʜʨʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʳʙʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 9 ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʣʤʳʢʠʷ ʚ ʤʝʩʪʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʥʠʡ (ʂʉʇʋ, ʊʉʋ, 

ʋʊɿ) ʥʘ ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʥʝʬʪʝʧʨʦʚʦʜʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè. 

 ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʣʦ-

ʢʘʣʴʥʳʭ ʤʝʩʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʦʜ-

ʚʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ɸʆ çʂʊʂ-ʈè (ʇʇʄʅ) ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʣʤʳʢʠʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴ-

ʥʳʤʠ, ʪʘʢ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʳʭ ʤʝʩʪʘʭ ʥʘ ʥʠʭ 

ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʤʝʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʥʝʟʘʪʘʧʣʠʚʘʝ-

ʤʳʭ (ʜʘʞʝ ʧʨʠ 1 % ʫʨʦʚʥʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʪʝʨʨʠ-

ʪʦʨʠʷʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʝʨʝʛʦʚʳʭ ʫʯʘʩʪʢʦʚ ʇʇʄʇ 

(ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦ-

ʚʦʜʘ), ʢʦʪʦʨʳʝ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʵʢʩ-

ʧʣʫʘʪʠʨʫʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʛʨʘʬʠʯʝʩʢʠʤ ʠ ʮʠʬʨʦʚʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚʦʟʤʦʞ-

ʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʧʦʡʤʝʥʥʳʭ ʟʦʥ 

ʧʨʠ ʫʨʦʚʥʷʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ P =1%, P= 5% ʠ P= 

10% ʚ ʤʝʩʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. 

ʄʘʪʝʨʠʘʣʘʤʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʨʘ-

ʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʥʝʟʘʪʘʧʣʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʧʦʡʤʳ ʚʦʜʦʪʦʢʦʚ, ʟʘʪʦʧʣʝʥʠʷ ʧʦʡʤʳ 

(ʫʯʘʩʪʢʦʚ ʧʦʡʤʳ) ʚʦʜʦʪʦʢʦʚ, ʠʩʭʦʜʷ ʠʟ ʫʨʦʚʥʝʡ 

ʚʦʜʳ 10% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ɺ ʩʚʷʟʠ ʩ 

ʯʝʤ ʨʘʩʯʝʪ ʚʨʝʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʡ-

ʤʝʥʥʳʭ ʥʝʨʝʩʪʠʣʠʱ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪ ʨʳʙʦʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʧʦʡʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʢʦʡ ˉ238 

ʧʨʦʠʟʚʦʜʠʪʴ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʣʘʥʠʨʫʶʪʩʷ ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʩʨʝʜʫ 

ʠʭ ʦʙʠʪʘʥʠʷ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʨʳʙʦʣʦʚ-

ʩʪʚʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʨʳʙʦʣʦʚ-

ʩʪʚʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

[22-24]. 
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Abstract 

 The recent tension in the Caucasus over the Karabakh conflict has drawn global attention to Azerbaijan-

Armenia relations. Examining various aspects of their relations is necessary to understand the century-long con-

flict between Azerbaijan and Armenia. This article delves into the social implications of the involuntary displace-

ment of the Azerbaijani population that occurred during the conflicts between the two nations throughout the 20th 

century. To achieve this, we analyzed statistical data from the relevant time frame, media outlets from the era, and 

documents that reflect the harm inflicted on Azerbaijanis during their forced relocation. The comparative-descrip-

tive methodology was employed in the analysis. 
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 As a result of complex political processes carried 

out in the Caucasus during the last two hundred years, 

Azerbaijanis were subjected to forced relocation, ethnic 

cleansing, and became victims of deportation policy. 

After the signing of the Gulustan (1813) and Turk-

menchai Treaty (1828) between Iran and Russia, as 

well as the Andrianopol Treaty between Russia and 

Turkey, Armenians from Iran and Turkey began to be 

resettled on Azerbaijani lands. The local population, 

Azerbaijanis, were forced to move from their lands. 

Azerbaijan, which declared independence on May 28th, 

1918, faced territorial claims from Armenian national-

ists. 

Armenia has violated international law and contin-

ues to pursue an aggressive policy that hinders efforts 

to restore peace and friendship between Armenia and 

Azerbaijan. To understand the reasons for the ongoing 

conflict, it's important to analyze the historical relations 

between the two nations and the impact of the conflict  

on the social conditions of the peaceful population in 

Azerbaijan. It is important to note that there are no 

Azerbaijani Turks living in the lands of Western Azer-

baijan, which is now known as the Republic of Arme-

nia, although they had been living there since ancient 

times. The forced displacement of Azerbaijani Turks 

from their ancestral lands began in the early 20th cen-

tury and continued gradually until the end of the cen-

tury. Several Azerbaijani scholars such as E. Ismayilov , 

I. Niftaliyev, N. Mustafa, E. Orujov, and N. Sul-

eymanli, along with foreign scholars including M. Ji-

rokhov, O. Torbasov, T. Vaala, S. Moshkin, and Y. 

Pompeyeva, have discussed various aspects of the topic 

in their research. 

 At the dawn of the previous century, the socio-

political unrest that emerged in tsarist Russia led to a 

revolution. The revolutionary circumstances intensified 

the conflicts between the various social and ethnic 

groups residing within the empire's territory. The ruling 

apparatus of tsarism aimed to prolong the existence of 

the empire by shifting the social dissatisfactions in so-

ciety to ethnic grounds. By inciting ethnic conflicts, 

they weakened the ability of local communities to unite 

against tsarism. The policy of the Russian Empire led 

to the Armenian-Muslim conflict that began in Baku in 

1905-1906 and quickly spread to other cities and vil-

lages in the Baku, Yelizavetpol, and Iravan gover-

norates. Historical evidence indicates that the root 

cause of this conflict was the political and economic 

advantage held by the Armenians in the multi-ethnic 

city of Baku [1]. In late May and early June of 1905, 

clashes occurred in the cities and villages of Iravan 

province, which led to the looting of the Azerbaijan i 

population. As a result, people were compelled to aban-

don their homes and retreat to the mountains [11, p.33-

41]. In the early 1906 peace conference held in Tiflis , 

both the Armenian and Azerbaijani parties accused 

each other of causing financial damage. They requested 

Vorontsov-Dashkov, the Caucasian representative of 

the Russian administration, to compensate for the par-

ties' losses. Israfil Hajiyev, who represented the Azer-

baijani side, accused the Armenians of spreading terror 

in the Caucasus. The conference aimed to investigate 

the root causes of the Armenian-Azerbaijani conflict  

[8]. 

After the October 1917 coup, the struggle for au-

tonomy and independence of non-Russian populations 

intensified. The victory of the Bolsheviks in April 1918 

was possible as a result of a bloody clash on ethnic 

grounds. Official documents of Azerbaijan state that 

30,000 Muslims were killed during the events of March 

1918. The clash on ethnic grounds was not limited to 

the city of Baku but spread to several provinces of the 

South Caucasus. Stepan Shaumyan, the leader of the 

Bolsheviks, had to admit that the political conflict  

turned into ethnic cleansing [14, p.63-67]. 
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After the fall of the Tsarist Empire and the decla-

ration of independent states, the Azerbaijan Democratic 

Republic and the Republic of Armenia, the Armenian-

Azerbaijani tension in the region persisted. This tension 

led to military operations from 1918 to 1920, which 

caused severe damage to many cities in Azerbaijan, in-

cluding Shamakhi, Tartar, Shusha, Garyagin (now 

Fuzuli), and Gazakh [10, p.212]. In 1920, the Turkish-

Muslim population of Zangibasar and Vedibasar dis-

tricts left their native lands due to Dashnaksyutyun par-

ty's policies. The August 1920 report No. 46 of the 

PCIF (People Commissariate of Internal Affairs) for 

the AzSSR indicated that the Dashnak military forces 

were looting the population of the Goychay and Gazakh 

districts [2, op.1, d 83, l.71]. The report, sent to the Cen-

tral Committee (CK) by the commission established in 

September 1920 to investigate the refugee situation, 

mentioned that in the first days of August, ñ6,000 peo-

ple had died due to starvation, snake bites, and scorpion 

stings on the Araz coastò [2, op.1, d 246, l.34]. In 1920, 

Azerbaijan received 140,000 refugees, with the major-

ity (125,000) coming from the Iravan governorate and 

Zangezur district, according to reports from foreign hu-

manitarian organizations [3, op.4s, d. 43, l.8]. 

The tension between Armenia and Azerbaijan ex-

isted even after both republics were taken over by the 

Soviet Union. The leaders of Soviet Armenia refused to 

allow refugees who had been forced to flee their home-

land to return, and serious obstacles were created for 

Azerbaijanis who wanted to go back home. In the first 

few months after the Sovietization, 4291 Azerbaijan i 

families were forced to leave Armenia due to the policy 

implemented by the ruling circles of Armenia. The ma-

jority of the emigrants came from the Ashtaraks, Sis-

yan, and Lenkashov districts of Armenia [10, p.214].  

After the formation of the Soviet Union, internal 

borders were abolished, creating favorable conditions 

for ending territorial claims and conflicts between al-

lied republics. However, the administrative division of 

the Soviet state reignited the Armenian-Azerbaijan i 

conflict. Although the process of forced relocation of 

Azerbaijanis from Armenia was halted in the mid-

1920s, the conditions in the republic compelled Azer-

baijanis to migrate from their homeland. In the late 

1920s and early 1930s, the Central Executive Commit-

tee of the Azerbaijan Communist Party and the Central 

Executive Committee of the Transcaucasia received ap-

peals from Azerbaijani residents of the Armenian SSR, 

seeking permission to exit the republic [10, p.217]. The 

introduction of collectivization in the late 1920s led to 

social tension that negatively impacted ethnic relations. 

This situation remained tense not only in Karabakh but 

also in many settlements along the Armenian-Azerbai-

jani border, especially between the villages of Shikh li 

and Kamerli in the Gazakh district, and the villages of 

Gotukend, Vokosiparyn, Atan, and Shaumt in the Dsex 

district of Bamb-Lor district. 

During World War II, the Armenian leadership at-

tempted to achieve their goal of creating a "Greater Ar-

menia" by seeking assistance from the central powers. 

In 1943, when the Soviet-Iranian relations were being 

discussed at the Tehran conference, which was attended 

by leaders from the USSR, USA, and England, the Ar-

menian leadership approached the USSR Foreign Min-

ister V. Molotov and requested permission to relocate 

the Armenians residing in Iran to the USSR. Calling 

Beyazet, Riza, Trabzon, Erzurum, Bayburt, Mush, Van, 

Bitlis territories of Turkey "historic lands" of Armenia, 

the Soviet leadership planned measures related to the 

repatriation of Armenians living in foreign countries to 

the Armenian SSR [9, p.751-758]. 

On December 23, 1947, the Council of Ministers 

of the USSR passed Resolution No. 4083 titled "On the 

relocation of collective farmers and other Azerbaijan i 

population from the Armenian SSR to the Kur-Araz 

plain of the Azerbaijan SSR". The decision aimed to 

transfer 100,000 Azerbaijanis from Armenia to Azer-

baijan by the beginning of 1948-1950. The authorities 

defined the mechanisms of resettlement to present the 

decision as "voluntary" at the leadership level of the 

USSR. Article 2 of the plan of measures adopted in con-

nection with the implementation of decision No. 43 al-

lowed the Council of Ministers of the Armenian SSR to 

use the buildings and residential houses vacated due to 

the resettlement of the Azerbaijani population to ac-

commodate Armenians coming from abroad [12, p.65]. 

 After World War Two, the number of Azerbaija-

nis in Western Azerbaijan decreased. In the late 1940s , 

slightly over 100,000 Azerbaijanis lived in Armenian 

SSR according to official statistics [13, op. 336, d. 

1566ʘ-1566ʜ]. In 1948, 1,799 households consisting of 

7,747 people were transferred from the Armenian SSR 

to the Azerbaijan SSR in an organized manner. 429 

families (2834 people) were forced to leave Armenia 

individually due to various pressures. By the fall of 

1948, the number of people subjected to ethnic cleans-

ing reached 10,584. According to the agreement 

reached between the leaders of the Azerbaijan SSR and 

the Armenian SSR, in 1949, 3,818 households with 

15,713 people (5,420 in the spring and 10,293 in the 

fall) were to be transferred to the Azerbaijan SSR. The 

agreement that was made between the governments of 

the Azerbaijan SSR and the Armenian SSR was not ap-

proved by the Council of Ministers of the USSR. S. 

Cheremushin, who was the official representative of the 

USSR government, demanded that T. Guliyev, the 

Chairman of the Council of Ministers of the Azerbaijan 

SSR, transfer 40,000 Azerbaijanis from the Armenian 

SSR to Azerbaijan [7, p.110]. On December 18, 1997, 

Heydar Aliyev, the great leader, signed a decree that 

protested against the national discrimination faced by 

Azerbaijanis during the Soviet era. The decree was ti-

tled "On the mass deportation of Azerbaijanis from 

their historical and ethnic lands in the territory of the 

Armenian SSR in 1948-1953." It acknowledged that 

the criminal policies of the Armenian nationalist circles  

and the Soviet leadership were responsible for the de-

portation, but it also pointed out that the current leader-

ship of Azerbaijan did not serve the interests of its peo-

ple and played a negative role in the matter. This docu-

ment was the first political-legal assessment of the 

expulsion of Azerbaijanis from their homeland, and it 

aimed to raise awareness about the issue. 

After the death of Stalin, despite the suspension of 

the policy of ethnic cleansing, there was no softening in 
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Armenian-Azerbaijani relations. This tension intensi-

fied in 1988 with the separatist speeches of the Arme-

nian minority settled in Karabakh and turned into an 

open military conflict. On the eve of the fall of the 

USSR, a new mass wave of ethnic cleansing began in 

Armenia. Since 1985, there have been talks about "unit-

ing Nagorno-Karabakh with the Armenian SSR" in 

both the Armenian SSR and the NKAP. These talks 

have caused serious concern among the Azerbaijani 

population. This concern has exacerbated the conflict  

between the Azerbaijani and Armenian populations, 

leading to open threats and attacks against Azerbaijanis 

starting in 1987. In 1988, pan-Armenian leaders Z.Ba-

layan, S.Harutyunyan, S.Nazaryan, S.Kaputikyan, 

ķ.Simonyan and media outlets launched an anti-Azer-

baijani movement in Armenia and Nagorno-Karabakh 

[4, p.300-301]. Statistical sources confirm that 216 

Azerbaijanis were brutally murdered in Armenia in 

1988 1990 [5, p. 154]. It is estimated that the Azerbai-

janis who departed from Armenia left behind a total of 

677,850 hectares of land, 209,020 head of cattle, 

577,090 sheep and goats, 289,000 birds, a goldfish state 

farm with an annual income of 3 million manats, 6,200 

bee colonies, 3,000 tractors, 450 combine harvesters, 

and 4,600 trucks. There were also 21,560 hectares of 

vineyards and orchards, 2 million square meters of res-

idential area, and 50,000 hectares of backyard land [6, 

p. 135]. 

 

Conclusion. In the past century, the leaders of Ar-

menia pursued a nationalistic and discriminatory policy 

against the Azerbaijani Turks, which led to the gradual 

removal of Turkish community in Western Azerbaijan 

and the destruction of Turkish heritage in the region. In 

the early 20th century the ethnic cleansing against the 

Turks was accompanied by open military conflict. Dur-

ing Stalin's rule, the territorial claims of Armenians re-

sulted in the forced displacement of Azerbaijani Turks 

from their homes. One of the most devastating deporta-

tions of Azerbaijanis from Armenia took place between 

1988 and 1991. The Soviet leadership was unable to 

foresee the political and humanitarian aftermath of the 

incident. Their hypocritical policy towards the conflict  

exacerbated the political debate between the parties, ul-

timately leading to an uncontrollable level.  
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THEORETICA L AND METHODOLOGICAL ACHIEVEMENTS OF GLOBAL HUMANITARIAN 

THOUGHT IN THE UKRAINIAN SCIENTIFIC DISCOURSE  

 

ɸʥʦʪʘʮʽʷ:  

ɿô̫ ʩʦʚʘʥʦ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʛʫʤʘʥʽʪʘʨʥʠʭ ʟʥʘʥʴ ʚ ʋʢʨʘʾʥʽ; ʜʦʩʣʽʜʞʝʥʦ ʧʨʘʮʽ ʄʠʭʘʡʣʘ ɻʨʫʰʝʚʩʴʢʦʛʦ 

ʫ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʫʢʨʘʾʥʩʴʢʦʾ ʝʪʥʦʣʦʛʽʾ; ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʧʨʘʮʽ ʫʯʝʥʦʛʦ ʟ ʝʪʥʦʣʦʛʽʯʥʦʾ 

ʧʨʦʙʣʝʤʘʪʠʢʠ; ʚʠʷʚʣʝʥʦ ʟʜʦʙʫʪʢʠ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ, ʥʘ ʦʩʥʦʚʽ ̫ ʢʠʭ ʨʦʟʚʠʚʘʣʘʩʷ ʚʽʪʯʠʟʥʷʥʘ ʝʪʥʦʣʦʛʽʷ ʜʦ 

ʧʦʯʘʪʢʫ 30-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. 
Summary:  

Trends in the development of humanitarian knowledge in Ukraine were clarified; the works of Mykhaila 

Hrushevskoho in the development of the methodological base of Ukrainian ethnology were studied; the main works 

of the scientist on ethnological problems are considered; the achievements of M. Hrushevskoho were discovered, 

on the basis of which domestic ethnology developed until the beginning of the 30s of the XX century. 
 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʮʽʘʣʴʥʘ ʘʥʪʨʦʧʦʣʦʛʽʷ, ʛʫʤʘʥʽʪʘʨʥʽ ʟʥʘʥʥʷ, ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʙʘʟʘ, ʫʢʨʘʾʥ-

ʩʴʢʘ ʝʪʥʦʣʦʛʽʷ, ʧʨʘʮʷ, ʢʦʥʮʝʧʮʽʷ, ʨʦʟʚʠʪʦʢ, ʜʦʩʣʽʜʞʝʥʥʷ. 
Key words: social anthropology, humanitarian knowledge, theoretical and methodological base, Ukrainian 

ethnology, work, concept, development, research. 

 

ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʫʢʨʘʾʥʩʴʢʘ ʝʪʥʦʣʦʛʽʷ ʥʘʙʫʣʘ 

ʥʦʚʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ. ɺʽʜʙʫʣʠʩʷ ʛʣʦʙʘʣʴʥʽ ʷʚʠʱʘ, 

ʷʢʽ ʩʪʚʦʨʠʣʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʩʫʪʪʻʚʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ ʫ ʩʦʮʽʦʛʫʤʘʥʽʪʘʨʥʽʡ ʩʬʝʨʽ ʟʘʛʘ-

ʣʦʤ ʡ ʟʦʢʨʝʤʘ ʚ ʝʪʥʦʣʦʛʽʾ ʪʘ ʩʦʮʽʘʣʴʥʽʡ ʘʥʪʨʦʧʦʣʦ-

ʛʽʾ.  

ɺ ʋʢʨʘʾʥʽ ʩʧʝʮʠʬʽʢʘ ʨʦʟʚʠʪʢʫ ʛʫʤʘʥʽʪʘʨʥʠʭ 

ʟʥʘʥʴ ʚʠʟʥʘʯʘʣʘʩʷ ʢʽʣʴʢʦʤʘ ʭʘʨʘʢʪʝʨʥʠʤʠ ʪʝʥʜʝʥ-

ʮʽʷʤʠ: ʧʦ-ʧʝʨʰʝ, ʋʢʨʘʾʥʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʨʝʚʦʣʶ-

ʮʽʷ 1917-1921 ʨʨ. ʧʦʨʦʜʠʣʘ ʚʝʣʠʯʝʟʥʫ ʭʚʠʣʶ ʟʘʮʽ-

ʢʘʚʣʝʥʥʷ ʽʩʪʦʨʠʯʥʠʤ ʤʠʥʫʣʠʤ ʪʘ ʢʫʣʴʪʫʨʥʦʶ ʩʧʘ-

ʜʱʠʥʦʶ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ. ɹʫʣʘ ʟʘʩʥʦʚʘʥʘ 

ɺʩʝʫʢʨʘʾʥʩʴʢʘ ɸʢʘʜʝʤʽʷ ʥʘʫʢ ʽ ʮʽʣʘ ʥʠʟʢʠ ʥʘʚʯʘʣʴ-

ʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʟʘʢʣʘʜʽʚ, ʚʽʜʟʥʘʯʘʚʩʷ ʙʫʨʭʣʠʚʠʡ 

ʨʦʟʢʚʽʪ ʢʥʠʛʦʚʠʜʘʥʥʷ; ʧʦ-ʜʨʫʛʝ, ʧʦʨʘʟʢʘ ʧʨʦʫʢʨʘʾʥ-

ʩʴʢʠʭ ʩʠʣ ʧʨʠʟʚʝʣʘ ʜʦ ʪʦʛʦ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʝʣʽʪʠ ʦʧʠʥʠʣʘʩʷ ʟʘ ʢʦʨʜʦ-

ʥʦʤ, ʥʘʩʘʤʧʝʨʝʜ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ. ʊʘʤ, ʧʦ-

ʧʨʠ ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʽ ʥʝʛʘʨʘʟʜʠ, ʧʝʨʝʜ ʜʦʩʣʽʜʥʠ-

ʢʘʤʠ ʚʽʜʢʨʠʚʘʣʠʩʷ ʚʝʣʠʯʝʟʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʤʦʞ-

ʣʠʚʦʩʪʽ ʫ ʩʧʨʠʡʥʷʪʪʽ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʟʜʦʙʫʪʢʽʚ 

ʻʚʨʦʧʝʡʩʴʢʦʾ ʥʘʫʢʠ.  

ɽʪʘʧʥʠʤ ʤʦʤʝʥʪʦʤ ʫ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ 

ʙʘʟʠ ʚʽʪʯʠʟʥʷʥʦʾ ʝʪʥʦʣʦʛʽʾ ʩʪʘʣʠ ʧʨʘʮʽ ʄʠʭʘʡʣʘ 

ɻʨʫʰʝʚʩʴʢʦʛʦ, ʷʢʠʡ, ʫʨʘʭʦʚʫʶʯʠ ʽ ʟʙʘʛʘʯʫʶʯʠ ʜʦʩ-

ʚʽʜ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʟʘʙʝʟʧʝʯʠʚ ʨʝʘʣʴʥʫ ʥʘʫʢʦʚʫ ʦʩ-

ʥʦʚʫ ʜʣʷ ʩʠʥʪʝʟʫ ʟʥʘʥʴ ʧʨʦ ʋʢʨʘʾʥʫ ʪʘ ʫʢʨʘʾʥʮʽʚ. 

ʊʚʦʨʝʮʴ ʋʢʨʘʾʥʩʴʢʦʛʦ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʪʘ 

ʦʨʛʘʥʽʟʘʪʦʨ ʙʘʛʘʪʴʦʭ ʝʪʥʦʛʨʘʬʽʯʥʠʭ ʫʩʪʘʥʦʚ ɺʩʝʫʢ-

ʨʘʾʥʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ, ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʟʜʽʡʩʥʠʚ 

ʥʝʦʮʽʥʝʥʥʠʡ ʚʥʝʩʦʢ ʫ ʥʘʙʣʠʞʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʝʪ-

ʥʦʣʦʛʽʾ ʜʦ ʥʘʡʚʠʱʠʭ ʩʚʽʪʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ɯʤôʷ ʄʠʭʘʡʣʘ ɻʨʫʰʝʚʩʴʢʦʛʦ ʜʣʷ ʩʫʯʘʩʥʦʾ ʽʩʪʦ-

ʨʠʯʥʦʾ ʥʘʫʢʠ ʦʪʦʪʦʞʥʶʻʪʴʩʷ ʟ ʧʦʥʷʪʪʷʤ ʩʧʨʘʚʞʥʴ-

ʦʛʦ, ʚʝʣʠʢʦʛʦ ʚʯʝʥʦʛʦ. ʁʦʛʦ ʤʦʥʫʤʝʥʪʘʣʴʥʘ 

ʫʢʨʘʾʥʦʟʥʘʚʯʘ ʜʽʷʣʴʥʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ 

ʝʪʘʧʦʤ ʫ ʩʪʘʥʦʚʣʝʥʥʽ ʫʢʨʘʾʥʩʴʢʦʾ ʽʩʪʦʨʠʯʥʦʾ ʥʘʫʢʠ 

ʽ ʢʫʣʴʪʫʨʠ.  

ɺʽʜʦʤʠʡ ʩʫʯʘʩʥʠʡ ʫʢʨʘʾʥʦʟʥʘʚʝʮʴ ʆʢʩʘʥʘ ɻʦ-

ʤʦʪʶʢ ʥʘʟʠʚʘʻ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ ʘʨʭʽʪʝʢʪʦʨʦʤ 

ʥʘʫʢʠ ʧʨʦ ʫʢʨʘʾʥʩʪʚʦ [1, ʩ. 26]. ɺʦʥʘ ʟʘʟʥʘʯʘʻ, ʱʦ 

ʄ. ɻʨʫʰʝʚʩʴʢʠʡ, ʩʬʦʨʤʫʚʘʚʰʠʩʴ ʥʘ ʪʨʘʜʠʮʽʷʭ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ, ʩʧʨʠʡʥʷʚʰʠ ʡʦʛʦ ʥʘʮʽʦ-

ʥʘʣʴʥʫ ʽʜʝʶ ʚʠʟʚʦʣʝʥʥʷ ʽ ʧʦʙʫʜʦʚʠ ʚʣʘʩʥʦʾ ʜʝʨ-

ʞʘʚʠ, ʚʽʥ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʚ ʧʨʠʨʦʜʥʫ ʩʘʤʦ-

ʙʫʪʥʽʩʪʴ ʪʘ ʽʩʪʦʨʠʯʥʫ ʦʢʨʝʤʽʰʥʽʩʪʴ ʫʢʨʘʾʥʮʽʚ, 

ʫʥʽʢʘʣʴʥʽʩʪʴ ʾʭʥʽʭ ʽʩʪʦʨʽʾ, ʤʦʚʠ, ʢʫʣʴʪʫʨʠ, ʤʝʥʪʘʣʴ-

ʥʦʩʪʽ. ɺʽʥ ʩʪʚʦʨʠʚ ʚʝʣʠʢʫ ʩʢʘʨʙʥʠʮʶ ʟʥʘʥʴ ʧʨʦ ʋʢ-

ʨʘʾʥʫ ʡ ʫʢʨʘʾʥʩʪʚʦ, ʟʘʣʠʰʠʚʰʠ ʥʝʚʠʯʝʨʧʥʠʡ ʜʦʩʚʽʜ 

ʦʨʛʘʥʽʟʘʮʽʾ ʫʢʨʘʾʥʦʟʥʘʚʯʦʾ ʥʘʫʢʠ, ʧʽʜʛʦʪʦʚʢʠ ʥʦʚʠʭ 

ʛʝʥʝʨʘʮʽʡ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʠʜʘʚʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ [1, ʩ. 

51]. ʆʪʞʝ, ʦʜʥʽʻʶ ʽʟ ʟʘʩʣʫʛ ʄʠʭʘʡʣʘ ʉʝʨʛʽʡʦʚʠʯʘ ʻ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʜʠʩʢʫʨʩ 

ʧʨʦʚʽʜʥʠʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʩʚʽʪʦʚʦʾ ʛʫʤʘʥʽʪʘʨʥʦʾ ʜʫʤʢʠ. 

ʅʘ ʨʫʙʝʞʽ ʍɯʍ-ʍʍ ʩʪ. ʄ.ʉ. ɻʨʫʰʝʚʩʴʢʠʡ 
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ʟʨʦʙʠʚ ʚʝʣʠʯʝʟʥʫ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʨʦʙʦʪʫ ʫ ʥʘʣʘʛʦʜ-

ʞʝʥʥʽ ʝʪʥʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅʊʐ (ʅʘʫʢʦʚʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘ ʽʤʝʥʽ ʐʝʚʯʝʥʢʘ) ʫ ʃʴʚʦʚʽ. ʇʨʠʟʥʘʯʝʥʥʷ 

ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ ʟʘ ʩʪʘʪʫʪʦʤ ʅʊʐ (ʅʘʫʢʦʚʦʛʦ ʪʦ-

ʚʘʨʠʩʪʚʘ ʽʤʝʥʽ ʐʝʚʯʝʥʢʘ) 1898 ʨʦʢʫ ʛʦʣʦʚʦʶ 

ɺʠʜʽʣʫ (ʛʦʣʦʚʥʦʛʦ ʚʠʢʦʥʘʚʯʦʛʦ ʦʨʛʘʥʫ) ʪʦʚʘʨʠʩʪʚʘ 

ʨʦʟʛʣʷʜʘʣʦʩʷ ʟʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʤʠ ʚʯʝʥʠʤʠ ʷʢ ʩʠʤ-

ʚʦʣ ʟʤʽʮʥʝʥʥʷ ʟʚôʷʟʢʽʚ ʟ ʅʘʜʜʥʽʧʨʷʥʩʴʢʦʶ 

ʋʢʨʘʾʥʦʶ. ʅʘ ʧʦʩʘʜʽ ʛʦʣʦʚʠ ɺʠʜʽʣʫ ʅʊʐ ʄ. ɻʨʫ-

ʰʝʚʩʴʢʠʡ ʜʙʘʚ ʧʨʦ ʧʦʛʣʠʙʣʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʽʥʪʝ-

ʛʨʘʮʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ. ɿʦʢʨʝʤʘ, ʟ ʽʥʽʮʽʘʪʠʚʠ ʄ. 

ɻʨʫʰʝʚʩʴʢʦʛʦ ʫ 1903 ʨ. ʜʽʡʩʥʠʤʠ ʯʣʝʥʘʤʠ ʅʊʐ ʧʦ-

ʯʘʣʠ ʦʙʠʨʘʪʠ ʽʥʦʟʝʤʥʠʭ ʫʯʝʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʧʽʜʥʷʪʠ ʤʽʞʥʘʨʦʜʥʠʡ ʧʨʝʩʪʠʞ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʫ ʅʊʐ 

ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʚʚʘʞʘʚ ʨʝʮʝʥʟʫʚʘʥʥʷ ʡ ʨʝʬʝ-

ʨʫʚʘʥʥʷ ʟʘʨʫʙʽʞʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʟ ʝʪʥʦʣʦʛʽʾ. 

ɺʣʘʩʥʽ ʝʪʥʦʣʦʛʽʯʥʽ ʩʪʫʜʽʾ ʄʠʭʘʡʣʦ ʉʝʨʛʽʡʦʚʠʯ 

ʨʦʟʧʦʯʘʚ ʜʝʱʦ ʧʽʟʥʽʰʝ. ʗʢ ʟʘʟʥʘʯʘʚ ʩʘʤ ʜʦʩʣʽʜʥʠʢ 

ʫ 1926 ʨʦʮʽ, ʚʠʚʯʝʥʥʶ çʛʝʥʝʪʠʯʥʦʾ ʩʦʮʽʦʣʦʛʽʾ, ʧʨʠ-

ʤʽʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʚʩʝʩʚʽʪʥʴʦʾ ʽʩʪʦʨʽʾè ʚʽʥ ʧʨʠʩ-

ʚʷʪʠʚ ʜʝʩʷʪʴ ʨʦʢʽʚ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ ʚʠʤʫʰʝʥʫ ʧʝʨʝ-

ʨʚʫ ʫ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ.  

ɺ ʮʝʡ ʧʝʨʽʦʜ ʙʫʣʠ ʧʽʜʛʦʪʦʚʣʝʥʽ ʦʩʥʦʚʥʽ ʧʨʘʮʽ 

ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ ʟ ʝʪʥʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ. ʉʝ-

ʨʝʜ ʥʠʭ ʧʝʨʰʠʡ ʪʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʽʩʪʦʨʽʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʣʝʚʦʚʘ ʯʘʩʪʢʘ ʷʢʦʛʦ ʧʨʠʩʚʷ-

ʯʝʥʘ ʚʠʚʯʝʥʥʶ ʫʢʨʘʾʥʩʴʢʦʛʦ ʬʦʣʴʢʣʦʨʫ, ʘ ʪʘʢʦʞ 

ʤʦʥʦʛʨʘʬʽʷ çʇʦʯʘʪʢʠ ʛʨʦʤʘʜʷʥʩʪʚʘè [2], ʚ ʦʩʥʦʚʫ 

ʷʢʦʾ ʙʫʣʠ ʧʦʢʣʘʜʝʥʽ ʣʝʢʮʽʾ ʫʯʝʥʦʛʦ, ʧʨʦʯʠʪʘʥʽ ʫ ʟʘ-

ʩʥʦʚʘʥʦʤʫ ʥʠʤ ʋʢʨʘʾʥʩʴʢʦʤʫ ʩʦʮʽʦʣʦʛʽʯʥʦʤʫ ʽʥ-

ʩʪʠʪʫʪʽ ʫ ɺʽʜʥʽ ʚʟʠʤʢʫ 1920-1921 ʨʨ. 

ʆʩʥʦʚʥʘ ʟʘʩʣʫʛʘ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ ʧʦʣʷʛʘʻ ʫ 

ʪʦʤʫ, ʱʦ ʚʽʥ ʟʘʩʪʦʩʦʚʫʚʘʚ ʩʫʯʘʩʥʠʡ ʡʦʤʫ ʧʨʦʛʨʝ-

ʩʠʚʥʠʡ ʥʘʫʢʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʨʦʟʨʦʙʣʝʥʠʡ ʻʚ-

ʨʦʧʝʡʩʴʢʠʤʠ ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. 

ʋʯʝʥʦʤʫ ʬʘʢʪʠʯʥʦ ʚʜʘʣʦʩʷ ʩʬʦʨʤʫʚʘʪʠ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʙʘʟʫ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʨʦʟʚʠʚʘʣʘʩʷ 

ʫʢʨʘʾʥʩʴʢʘ ʝʪʥʦʣʦʛʽʷ ʜʦ ʧʦʯʘʪʢʫ 1930-ʭ ʨʨ. ʂʨʽʤ 

ʪʦʛʦ, ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʨʦʟʛʣʷʜʘʚ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥ-

ʥʷʭ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʢʫʣʴʪʫʨʠ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʥʘʨʦʜʽʚ ʩʚʽʪʫ, ʘ ʪʘʢʦʞ ʽʩʪʦʨʽʾ ʟʘʨʫʙʽʞʥʦʾ 

ʝʪʥʦʣʦʛʽʾ, ʱʦ ʩʘʤʝ ʧʦ ʩʦʙʽ ʙʫʣʦ ʚʝʣʠʢʦʶ ʨʽʜʢʽʩʪʶ ʚ 

ʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʮʽ. 

ʇʨʦʙʣʝʤʠ ʝʪʥʦʣʦʛʽʾ ʙʝʟʧʝʨʝʯʥʦ ʧʨʠʚʝʨʪʘʣʠ 

ʫʚʘʛʫ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ. ɺʽʥ ʜʦʙʨʝ ʦʨʽʻʥʪʫʚʘʚʩʷ ʫ 

ʧʨʘʮʷʭ ʫʢʨʘʾʥʩʴʢʠʭ ʝʪʥʦʛʨʘʬʽʚ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʥʘʨʠʩ çʈʦʟʚʠʪʦʢ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ XIX ʩʪ. 

ʽ ʚʠʷʚʠ ʫ ʥʠʭ ʦʩʥʦʚʥʠʭ ʧʠʪʘʥʴ ʫʢʨʘʾʥʦʟʥʘʚʩʪʚʘè, 

ʚʠʜʘʥʠʡ ʫ 1916 ʨ. ʅʘ ʡʦʛʦ ʩʪʦʨʽʥʢʘʭ ʜʦʩʣʜ̔ʥʠʢ 

çʫʧʝʨʰʝ ʜʘʚ ʦʮʽʥʢʫ ʝʚʦʣʶʮʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʝʪʥʦ-

ʛʨʘʬʽʾ, ʽʩʪʦʨʽʦʛʨʘʬʽʾ, ʥʘʨʦʜʦʟʥʘʚʩʪʚʘ, ʤʦʚʠ ʽ ʣʽʪʝʨʘ-

ʪʫʨʠ ʷʢ ʩʢʣʘʜʦʚʠʭ ʫʢʨʘʾʥʦʟʥʘʚʩʪʚʘè [3, ʩ. 83]. 

ʗʢ ʚʽʜʦʤʦ, ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʙʨʘʚ ʘʢʪʠʚʥʫ 

ʫʯʘʩʪʴ ʫ ʛʨʦʤʘʜʩʴʢʦ- ʧʦʣʽʪʠʯʥʦʤʫ ʞʠʪʪʽ ʋʢʨʘʾʥʠ, ʘ 

ʫ 1917 ʨ. ʚʽʜʽʛʨʘʚ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʨʦʣʝʡ ʫ ʩʪʚʦ-

ʨʝʥʥʽ ʫʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʥʦʩʪʽ. ʇʝʨʝʙʫʚʘʶʯʠ ʚ 

ʝʤʽʛʨʘʮʽʾ, ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʩʪʘʚ ʽʥʽʮʽʘʪʦʨʦʤ ʩʪʚʦ-

ʨʝʥʥʷ ʪʘ ʬʘʢʪʠʯʥʠʤ ʟʘʩʥʦʚʥʠʢʦʤ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ, ʢʣʶʯʦʚʠʤ ʥʘʧʨʷʤʢʦʤ 

ʜʽʷʣʴʥʦʩʪʽ ʷʢʦʛʦ ʩʪʘʣʘ ʩʦʮʽʘʣʴʥʘ ʘʥʪʨʦʧʦʣʦʛʽʷ ʪʘ 

ʝʪʥʦʣʦʛʽʷ. ʋʯʝʥʠʡ ʧʽʜʢʨʝʩʣʶʚʘʚ, ʱʦ ʦʜʥʠʤ ʟ ʛʦʣʦʚ-

ʥʠʭ ʟʘʚʜʘʥʴ ʽʥʩʪʠʪʫʪʫ ʚʽʥ ʧʦʩʪʘʚʠʚ çʦʨʛʘʥʽʟʘʮʽʶ 

ʩʪʫʜʽʡ ʧʨʠʤʽʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʾʭ 

ʜʣʷ ʚʠʷʩʥʝʥʥʷ ʫʢʨʘʾʥʩʴʢʠʭ ʧʝʨʝʞʠʪʢʽʚ ʪʘ 

ʚʠʩʚʽʪʣʝʥʥʷ ʩʦʮʽʷʣʴʥʦʾ ʧʝʨʝʜʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠè. 

ʇʨʦ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʉʦʮʽʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʟʽ 

ʩʚʽʪʦʚʦʶ ʥʘʫʢʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ ʩʚʽʜʯʘʪʴ ʚʞʝ ʪʽ ʟʘʚ-

ʜʘʥʥʷ, ʷʢʽ ʩʪʘʚʠʚ ʧʝʨʝʜ ʫʩʪʘʥʦʚʦʶ ʄ. ʉ. ɻʨʫʰʝʚʩʴ-

ʢʠʡ: çʧʨʠʛʦʪʦʚʣʷʪʠ ʜʦʩʚʽʜʯʝʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦ-

ʩʣʽʜʥʠʢʽʚ ʚ ʨʽʞʥʠʭ ʛʘʣʫʟʷʭ ʩʦʮʽʦʣʦʛʽʾ; ʟʥʘʡʦʤʠʪʠ 

ʰʠʨʰʽ ʫʢʨʘʾʥʩʴʢʽ ʢʨʫʛʠ ʟ ʟʜʦʙʫʪʢʘʤʠ ʩʦʮʽʦʣʦʛʽʯʥʦʾ 

ʥʘʫʢʠ ʥʘ ɿʘʭʦʜʽ, ʾʾ ʥʘʧʨʷʤʢʘʤʠ ʽ ʤʝʪʦʜʘʤʠ; ʚʠʢʣʠ-

ʢʘʪʠ ʚ ʥʘʰʽʤ ʛʨʦʤʘʜʷʥʩʪʚʽ ʽʥʪʝʨʝʩʠ ʜʦ ʩʦʮʽʦʣʦʛʽʯ-

ʥʦʛʦ ʜʦʩʣʽʜʫ ʽ ʛʨʦʤʘʜʞʝʥʥʷ ʜʣʷ ʥʴʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ; ʚʧʣʠʚʘʪʠ ʥʘ ʟʘʩʚʦʻʥʥʷ ʫ ʥʘʩ ʟʜʦʙʫʪʢʽʚ ʽ 

ʧʦʩʪʫʧʽʚ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʣʶʜʩʴʢʦʛʦ 

ʞʠʪʪʷ; ʦʩʚʽʜʦʤʣʷʪʠ ʟʘʭʽʜʥʽ ʥʘʫʢʦʚʽ ʽ ʛʨʦʤʘʜʩʴʢʽ 

ʢʨʫʛʠ ʧʨʦ ʩʦʮʽʘʣʴʥʫ ʽʩʪʦʨʽʶ ʋʢʨʘʾʥʠ, ʾʾ ʩʫʯʘʩʥʝ 

ʞʠʪʪʷ, ʧʦʩʪʫʧʠ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ, ʽ ʦʩʦʙʣʠʚʦ 

ʩʦʮʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʠ ʥʘ ʋʢʨʘʾʥʽè [4]. ɺʪʽʣʶʚʘʪʠ ʮʝʡ 

ʧʣʘʥ ʫ ʞʠʪʪʷ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʧʦʯʘʚ ʫ ʞʦʚʪʥʽ 1919 

ʨʦʢʫ ʫ ɾʝʥʝʚʽ.  

ɼʚʽ ʦʩʥʦʚʥʽ ʧʨʘʮʽ ʄʠʭʘʡʣʘ ɻʨʫʰʝʚʩʴʢʦʛʦ ʟ ʝʪ-

ʥʦʣʦʛʽʾ - çʇʦʯʘʪʢʠ ʛʨʦʤʘʜʷʥʩʪʚʘè [2] ʪʘ ʧʝʨʰʠʡ 

ʪʦʤ çɯʩʪʦʨʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠè [5] ʙʫʣʠ ʦʧʫʙ-

ʣʽʢʦʚʘʥʽ ʚ ʧʝʨʽʦʜ ʧʝʨʝʙʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʢʘ ʚ ʝʤʽʛʨʘ-

ʮʽʾ ʪʘ ʡʦʛʦ ʨʦʙʦʪʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʉʦʮʽʦʣʦʛʽʯʥʦʛʦ ʽʥ-

ʩʪʠʪʫʪʫ. ʆʙʠʜʚʽ ʧʨʘʮʽ ʤʽʩʪʷʪʴ ʯʽʪʢʫ ʩʠʩʪʝʤʫ ʥʘʫ-

ʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʦʛʣʷʜʽʚ, ʷʢʘ ʙʫʣʘ 

ʧʦʙʫʜʦʚʘʥʘ ʫ ʪʽʩʥʦʤʫ ʟʚôʷʟʢʫ ʟʽ ʟʜʦʙʫʪʢʘʤʠ ʟʘʨʫʙʽ-

ʞʥʦʾ ʝʪʥʦʣʦʛʽʾ.  

ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʨʦʟʧʦʯʠʥʘʻ ʩʚʦʶ ʧʨʘʮʶ ʟ 

ʦʛʣʷʜʫ ʟʜʦʙʫʪʢʽʚ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʷʢʠʤʠ ʚʽʥ ʚʚʘʞʘʻ 

ʥʘʩʘʤʧʝʨʝʜ ʩʦʮʽʦʣʦʛʽʚ-ʧʦʟʠʪʠʚʽʩʪʽʚ XIX  ʩʪ. - ɸ. ʜʝ 

ʉʝʥ-ʉʽʤʦʥʘ, ʆ. ʂʦʥʪʘ ʡ ɻ. ʉʧʝʥʩʝʨʘ. ɼʦʩʣʽʜʥʠʢ ʚʽʜ-

ʜʘʻ ʥʘʣʝʞʥʝ ʩʬʦʨʤʫʣʴʦʚʘʥʽʡ ʉʝʥ-ʉʽʤʦʥʦʤ ʢʦʥʮʝʧ-

ʮʽʾ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽ-

ʯʥʠʭ ʽʥʩʪʠʪʫʪʽʚ (ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ, ʧʦʜʽʣʫ ʧʨʘʮʽ, 

ʬʦʨʤ ʧʨʦʜʫʢʮʽʾ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʩʫʩʧʽʣʴʥʠʭ ʚʝʨʩʪʚ), ʘ 

ʪʘʢʦʞ ʽʜʝʾ ʂʦʥʪʘ ʱʦʜʦ çʧʦʟʠʪʠʚʥʦʛʦè ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʷʚʠʱ. ʈʘʟʦʤ ʟ ʪʠʤ, ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʟʘ-

ʧʝʨʝʯʫʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʚʝʜʝʥʥʷ ʯʽʪʢʠʭ ʪʘ ʥʝʧʦʨʫʰ-

ʥʠʭ ʟʘʢʦʥʽʚ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʘʟʦʚʘʥʠʭ ʥʘ 

ʝʚʦʣʶʮʽʡʥʦʤʫ ʧʨʠʥʮʠʧʽ, ʚ ʜʫʩʽ ʩʦʮʽʘʣʴʥʦʾ ʬʽʣʦʩʦ-

ʬʽʾ ɻʝʨʙʝʨʪʘ ʉʧʝʥʩʝʨʘ.  

ʈʦʟʛʣʷʜʘʶʯʠ ʧʠʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʚʝʜʝʥʥʷ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʟʘʢʦʥʽʚ ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʠʭ ʩʧʽʣʴʥʦʪ, 

ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʚʠʟʥʘʻ ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʦʾ çʚʥʫʪʨʽʰ-

ʥʴʦʾ ʥʝʤʠʥʫʯʦʩʪʽ ʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽè [4] ʩʦʮʽʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʆʜʥʘʢ ʜʦʩʣʽʜʥʠʢ ʚʽʜʢʠʜʘʻ ʝʚʦʣʶʮʽʦʥʽʩʪ-

ʩʴʢʠʡ ʧʨʠʥʮʠʧ ʦʜʥʦʣʽʥʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʩʴʦʛʦ ʣʶʜ-

ʩʪʚʘ ʟʛʽʜʥʦ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʠʭ ʟʘʢʦʥʽʚ.  

ʅʝ ʧʦʛʦʜʞʫʻʪʴʩʷ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʽ ʟ ʧʨʠʥʮʠ-

ʧʦʤ ʧʦʣʽʛʝʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ, ʫ ʷʢʦʤʫ 

ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʚʽʜʚʦʜʠʣʘʩʷ ʨʘʩʦʚʠʤ ʬʘʢʪʦʨʘʤ. ʅʘ 

ʜʫʤʢʫ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ, ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʩʚʦʛʦ ʨʦ-

ʟʚʠʪʢʫ ʣʶʜʩʴʢʽ ʛʨʫʧʠ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ çʪʘʢ ʛʣʠʙʦʢʦ 

ʤʽʞ ʩʦʙʦʶ, ʱʦʙ ʯʝʨʝʟ ʩʝ ʪʨʝʙʘ ʙʫʣʦ ʨʘʭʫʚʘʪʠʩʷ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʛʣʠʙʦʢʠʭ ʨʽʟʥʠʮʴ ʚ ʧʦʯʘʪʢʦʚʠʭ ʬʦʨ-

ʤʘʭ ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʪʷè [4]. ʑʦʧʨʘʚʜʘ, ʜʦʩʣʽʜʥʠʢ 

ʛʦʚʦʨʠʪʴ ʣʠʰʝ ʧʨʦ çʧʨʠʙʣʠʟʥʦ-ʧʦʜʽʙʥʠʡè ʧʦʯʘʪʦʢ 

ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ, ʟʘʫʚʘʞʫ-

ʶʯʠ, ʱʦ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʧʦʜʽʙʥʦʩʪʽ ʫ 

ʨʦʟʚʠʪʢʫ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʘ ʜʫʭʦʚʥʦʾ ʢʫʣʴʪʫʨʠ, ʩʣʽʜ 
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ʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʯʠ ʡʜʝʪʴʩʷ ʧʨʦ ʜʽʡʩʥʦ ʧʘ-

ʨʘʣʝʣʴʥʽ, ʥʝʟʘʣʝʞʥʽ ʤʽʞ ʩʦʙʦʶ ʧʨʦʷʚʠ ʣʶʜʩʴʢʦʛʦ 

ʞʠʪʪʷ, ʯʠ ʧʨʦ ʧʝʨʝʥʝʩʝʥʥʷ ʚʠʥʘʭʦʜʽʚ, ʚʽʨʫʚʘʥʴ ʯʠ 

ʫʩʪʘʥʦʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʽʞʛʨʫʧʦʚʠʭ ʚʽʜʥʦʩʠʥ. 

ɿʘ ʦʮʽʥʢʦʶ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ, ʩʦʮʽʘʣʴʥʽ ʧʨʦ-

ʮʝʩʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʛʽʜʥʦ ʧʝʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʫ ʧʝʚ-

ʥʦʤʫ ʨʠʪʤʽ. ɿʘʚʜʘʥʥʷʤ ʩʦʮʽʘʣʴʥʦʾ ʘʥʪʨʦʧʦʣʦʛʽʾ ʜʦ-

ʩʣʽʜʥʠʢ ʚʚʘʞʘʻ çʚʽʜʢʠʜʘʶʯʠ ʚʠʧʘʜʢʦʚʝ ʽ ʚʠʙʠʨʘ-

ʶʯʠ ʦʩʥʦʚʥʝ ʽ ʧʦʩʪʽʡʥʝ, ʚʠʙʨʘʪʠ ʪʝ, ʱʦ ʩʪʘʥʦʚʠʪʴ 

ʚʣʘʩʪʠʚʫ ʦʩʥʦʚʫ ʮʴʦʛʦ ʨʠʪʤʫ, ʪʝ ʱʦ ʩʪʨʠʤʠʪʴʩʷ ʜʦ 

ʧʦʚʪʦʨʶʚʘʥʥʷ, ʜʦ ʧʦʩʪʽʡʥʦʩʪʽè [4]. ʉʧʨʦʙʠ ʞ ʃ. 

ʄʦʨʛʘʥʘ ʪʘ ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʠʢʽʚ ʚʩʪʘʥʦʚʠʪʠ ʯʽʪʢʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʛʨʘʜʘʮʽʶ ʩʪʘʥʦʚʠʱ ʣʶʜʩʴʢʦʛʦ 

ʞʠʪʪʷ, ʚ ʢʦʪʨʠʭ ʧʝʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʷʚʠʱʘ 

ʚʽʜʧʦʚʽʜʘʣʠ ʧʝʚʥʠʤ ʢʫʣʴʪʫʨʥʠʤ, ʨʝʣʽʛʽʡʥʠʤ ʽ 

ʩʦʮʽʘʣʴʥʠʤ ʬʦʨʤʘʤ ʻ ʭʠʙʥʠʤʠ. ʂʨʠʪʠʢʘ ʄ. ɻʨʫ-

ʰʝʚʩʴʢʠʤ ʧʨʘʮʴ ʃ. ʄʦʨʛʘʥʘ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʌ. ɽʥ-

ʛʝʣʴʩʘ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦʪʠ ʧʦʣʦʞʝʥʥʷ 

ʧʨʦ ʪʝ, ʱʦ ʨʽʜ ʪʘ ʩʽʤôʷ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʥʫ ʦʜʠʥʠʮʶ 

ʩʦʮʽʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʫʤʦʚʣʶʶʯʠ ʪʘʢʽ ʧʦʥʷʪʪʷ ʷʢ 

ʧʨʦʛʨʝʩ ʪʘ ʨʦʟʚʠʪʦʢ. ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʚʢʘʟʫʻ ʥʘ 

ʥʦʚʽ ʬʘʢʪʠ ʟʘʣʝʞʥʦʩʪʽ ʩʦʮʽʘʣʴʥʦʾ ʝʚʦʣʶʮʽʾ ʥʝ ʚʽʜ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʠʯʠʥ, ʘ ʚʽʜ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʫʷʚʣʝʥʴ, 

ʤʘʛʽʯʥʠʭ ʪʘ ʢʫʣʴʪʦʚʠʭ ʬʦʨʤ, ʧʦʩʠʣʘʶʯʠʩʴ ʧʨʠ 

ʮʴʦʤʫ ʥʘ ʨʦʟʨʦʙʢʠ ɽ. ʊʘʡʣʦʨʘ ʪʘ ɼʞ. ʌʨʝʟʝʨʘ. 

ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʫʥʠʢʘʻ ʟʚʝʨʥʝʥʥʷ ʜʦ ʟʜʦʙʫʪ-

ʢʽʚ ʬʨʘʥʮʫʟʴʢʦʾ ʩʦʮʽʦʣʦʛʽʯʥʦʾ ʰʢʦʣʠ ɽʤʽʣʷ ɼʶʨʢ-

ʛʝʡʤʘ. ʇʨʠ ʮʴʦʤʫ ʚʽʥ ʘʢʪʠʚʥʦ ʦʧʝʨʫʻ ʙʘʟʦʚʠʤʠ ʜʣʷ 

ʮʽʻʾ ʰʢʦʣʠ ʧʦʥʷʪʪʷʤʠ, ʪʘʢʠʤʠ ʷʢ çʩʦʮʽʘʣʴʥʠʡ 

ʬʘʢʪè ʪʘ çʧʦʜʽʣ ʧʨʘʮʽè ʡ ʫ ʚʠʢʣʘʜʽ ʬʘʢʪʠʯʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ ʧʦʩʠʣʘʻʪʴʩʷ ʥʘ ʬʨʘʥʮʫʟʴʢʠʭ ʩʦʮʽʘʣʴʥʠʭ ʘʥ-

ʪʨʦʧʦʣʦʛʽʚ. ɼʦ ʦʮʽʥʢʠ ʚʥʝʩʢʫ ʜʘʥʦʾ ʰʢʦʣʠ ʫ ʨʦ-

ʟʨʦʙʢʫ ʝʪʥʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʄ. ɻʨʫʰʝʚʩʴ-

ʢʠʡ ʚʜʘʻʪʴʩʷ ʫ ʩʚʦʾʭ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ɿʦʢʨʝʤʘ, ʫ ʧʝʨʝʜʤʦʚʽ ʜʦ ʢʥʠʛʠ ʂʘʪʝʨʠʥʠ ɻʨʫʰʝʚʩʴ-

ʢʦʾ, ʜʦʩʣʽʜʥʠʢ ʜʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʫ ʦʮʽʥʢʫ ʪʘʢ 

ʟʚʘʥʦʾ ʪʝʦʨʽʾ ʧʨʠʤʽʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʃʶʩôʻʥʘ ʃʝʚʽ-

ɹʨʶʣʷ. ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʚʚʘʞʘʻ, ʱʦ ʧʦʛʣʷʜʠ ʬʨʘʥ-

ʮʫʟʴʢʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ʥʝ ʩʪʘʥʦʚʣʷʪʴ ʱʝ ʟʘʚʝʨʰʝʥʦʾ 

ʪʝʦʨʽʾ, ʘ ʣʠʰʝ ʥʘʢʨʝʩʣʶʶʪʴʩʷ ʰʣʷʭʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʘʥʦʾ ʪʝʤʠ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʜʘʣʽ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ 

ʧʠ ʝh, ʱʦ ʚʽʜʢʨʠʪʪʷ ʃ. ʃʝʚʽ-ɹʨʶʣʝʤ ʧʨʝʣʦʛʽʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ çʩʧʨʘʚʜʽ ʤʦʞʝ ʩʪʘʪʠ ʮʽʣʦʶ ʝʧʦʭʦʶ ʚ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʽʩʪʦʨʽʾ ʽʜʝʦʣʦʛʽʯʥʦʾ ʥʘʜʙʫʜʦʚʠ ʚ ʨʦʟʚʦʶ 

ʣʶʜʩʪʚʘ. ɺʦʥʘ ʚʽʜʢʨʠʚʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʽʥʪʝʨʝʩʥʽ ʡ 

ʮʽʥʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʩʚʽʪʣʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʨʠʤʽʪʠʚ-

ʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘʣʝ ʡ ʝʚʦʣʶʮʽʾ ʣʶʜʩʴʢʦʾ ʜʫʤʢʠ ʚʟʘ-

ʛʘʣʽ. ɺʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʫʩʪʘʥʦʚʠʪʠ ʧʦʨʫʯ 

ʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʢʦʪʨʠʤʠ ʦʨʫʜʫʻ ʥʘʰʘ ʻʚʨʘʟʽʡʩʴʢʘ, 

ʽʥʜʦ-ʻʚʨʦʧʝʡʩʴʢʦ-ʩʝʤʽʪʩʴʢʘ ʢʫʣʴʪʫʨʘ, ʽʥʰʽ ʧʨʦʮʝʩʠ 

ʤʠʩʣʝʥʥʷ ʡ ʧʦʷʩʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʦʪʦʯʝʥʥʷ, ʧʨʘʚ-

ʜʦʧʦʜʽʙʥʦ ʧʝʨʝʞʠʪʽ ʚ ʯʘʩʪʠ ʡ ʥʘʰʠʤʠ ʝʪʥʽʯʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ... ɸ ʮʝ ʞ ʚʽʜʢʨʠʚʘʻ ʪʘʢʽ ʤʥʦʛʦʥʘʜʽʡʥʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʜʦʩʣʽʜʞʝʥʥʶ ʩʦʮʽʘʣʴʥʠʭ, ʤʦʨʘʣʴʥʠʭ 

ʽ ʨʝʣʽʛʽʡʥʠʭ ʧʦʥʷʪʴ ʽ ʫʷʚʣʝʥʴ, ʱʦ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

çʚʝʣʠʢʦʛʦ ʜʽʣʘ ʥʘʰʦʛʦ ʯʘʩʫè ʱʝ ʡ ʟʙʘʛʥʫʪʠ 

ʚʽʜʧʦʚʽʜʥʦ ʥʝ ʤʦʞʥʘ. ʇʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʝʥʝʨʛʽʾ ʜʦ-

ʩʣʽʜʫ, ʽ ʦʙʝʨʝʞʥʦʩʪʽ ʚ ʦʨʫʜʫʚʘʥʥʽ ʤʝʪʦʜʘʤʠ, ʚʢʘʟʘ-

ʥʠʤʠ ʥʦʚʽʰʠʤʠ ʝʪʥʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʘʤʠ, ʚʦʥʦ 

ʤʦʞʝ ʜʘʪʠ, ʩʧʨʘʚʜʽ, ʟʦʚʩʽʤ ʥʦʚʝ ʡ ʜʘʣʝʢʦ ʨʝʘʣʴʥʽʰʝ, 

ʥʽʞ ʜʦʩʽ, ʦʩʚʽʪʣʝʥʥʷ ʧʦʭʦʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʦʮʽʘʣʴ-

ʥʠʭ ʽʥʩʪʠʪʫʪʽʚ, ʛʨʦʤʘʜʩʴʢʠʭ ʚʽʜʥʦʩʠʥ, ʤʦʨʘʣʴʥʠʭ ʽ 

ʨʝʣʽʛʽʡʥʠʭ ʥʦʨʤè [4]. ʎʷ ʮʠʪʘʪʘ ʷʢʥʘʡʢʨʘʱʝ ʽʣʶʩʪ-

ʨʫʻ ʩʪʘʚʣʝʥʥʷ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ ʜʦ ʬʨʘʥʮʫʟʴʢʦʾ 

ʩʦʮʽʦʣʦʛʽʯʥʦʾ ʰʢʦʣʠ ʚʟʘʛʘʣʽ ʡ ʪʝʦʨʽʾ ʜʦʣʦʛʽʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʃʝʚʽ-ɹʨʶʣʷ ʟʦʢʨʝʤʘ. 

ʋ ʟʘʚʝʨʰʝʥʦʤʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʘ ʩʦʮʽʘʣʴʥʦ-ʘʥ-

ʪʨʦʧʦʣʦʛʽʯʥʠʭ ʧʦʛʣʷʜʽʚ ʄʠʭʘʡʣʘ ɻʨʫʰʝʚʩʴʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʧʝʨʰʦʤʫ ʪʦʤʽ çɯʩʪʦʨʽʾ ʫʢʨʘʾʥʩʴʢʦʾ 

ʣʽʪʝʨʘʪʫʨʠè [5], ʧʨʠʩʚʷʯʝʥʦʤʫ ʧʝʨʝʚʘʞʥʦ ʫʩʥʽʡ 

ʥʘʨʦʜʥʽʡ ʪʚʦʨʯʦʩʪʽ. ʋ ʚʩʪʫʧʥʽʡ ʯʘʩʪʠʥʽ ʜʦ ʨʦʙʦʪʠ 

ʫʯʝʥʠʡ ʟʘʟʥʘʯʘʻ, ʱʦ ʧʦʝʪʠʯʥʽ ʬʦʨʤʠ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʫ ʪʽʩʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ ʛʘʣʫʟʷʤʠ ʤʠʩʪʝʮʪʚʘ - 

ʤʫʟʠʢʦʶ, ʪʘʥʮʝʤ, ʩʧʽʚʦʤ. ʄʠʩʪʝʮʪʚʦ, ʧʦʚôʷʟʘʥʝ ʟ 

ʨʠʪʤʽʢʦʶ, ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʪʘʢ ʟʚʘʥʦʾ ʛʨʠ, ʟʘʙʘʚʠ 

ʧʨʠʤʽʪʠʚʥʦʾ ʣʶʜʠʥʠ, ʚ ʷʢʽʡ ʨʦʟʚʘʞʘʣʴʥʠʡ ʝʣʝʤʝʥʪ 

ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʤʝʪʦʜʘʤʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʽ ʥʘʡ-

ʧʦʚʥʽʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʩʴʢʦʾ ʝʥʝʨʛʽʾ. ʉʣʦʚʝʩ-

ʥʠʡ ʪʝʢʩʪ, ʥʘ ʜʫʤʢʫ ʫʯʝʥʦʛʦ, ʻ ʦʜʥʠʤ ʟʽ ʩʢʣʘʜʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʣʝʢʩʫ ʨʠʪʤʽʯʥʦʛʦ ʨʫʭʫ, ʷʢʠʡ ʩʣʫ-

ʞʠʪʴ ʦʜʥʦʯʘʩʥʦ ʝʩʪʝʪʠʯʥʠʤ ʧʦʪʨʝʙʘʤ ʣʶʜʠʥʠ (çʟʘ-

ʙʘʚʘè) ʽ ʡʦʛʦ ʪʝʭʥʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ (ʧʽʜʥʝʩʝʥʥʷ ʽ 

ʫʪʨʠʚʘʣʝʥʥʷ ʝʥʝʨʛʽʾ). ʎʽʢʘʚʦ, ʱʦ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, 

ʄ.ɻʨʫʰʝʚʩʴʢʠʡ ʚʠʩʪʫʧʘʻ ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ ʧʨʦʚʽʩʥʠ-

ʢʦʤ ʬʫʥʢʮʽʦʥʘʣʽʩʪʩʴʢʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʫʪʚʝʨʜʠʪʴʩʷ 

ʚ ʝʪʥʦʣʦʛʽʾ ʣʠʰʝ ʯʝʨʝʟ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ. 

ʉʪʦʩʦʚʥʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʝʟʽʾ ʪʘ ʩʧʽʚʫ, ʄ. ɻʨʫ-

ʰʝʚʩʴʢʠʡ ʜʦʭʦʜʠʪʴ ʜʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʾʭʥʶ ʚʝʣʠʢʫ 

ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʦʮʽʘʣʴʥʦʾ ʩʦʣʽʜʘʨʥʦʩʪʽ ʢʦʣʝʢ-

ʪʠʚʫ. ʄʠʭʘʡʣʦ ɻʨʫʰʝʚʩʴʢʠʡ ʛʦʚʦʨʠʪʴ ʪʘʢʦʞ ʧʨʦ 

ʤʘʛʽʯʥʫ ʨʦʣʴ ʢʦʣʝʢʪʠʚʥʦʛʦ ʩʧʽʚʫ, ʷʢʠʡ ʥʘ ʜʫʤʢʫ 

ʧʨʠʤʽʪʠʚʥʦʾ ʣʶʜʠʥʠ ʟʜʘʪʥʠʡ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʪʠ 

ʥʘ ʦʪʦʯʫʶʯʠʡ ʩʚʽʪ, ʧʨʠʚʝʨʥʫʪʠ ʟʜʦʙʠʯ, ʧʦʣʝʛʰʠʪʠ 

ʧʝʨʝʤʦʛʫ ʥʘʜ ʚʦʨʦʛʦʤ. ʇʨʦʩʪʝʞʫʻʪʴʩʷ ʚʧʣʠʚ ʥʘ 

ʩʚʽʪʦʛʣʷʜ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ ʽʜʝʡ ʤʘʛʽʯʥʦʛʦ ʩʚʽʪʦ-

ʛʣʷʜʫ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ɼʞ. ʌʨʝʟʝʨʦʤ. ʗʢ ʟʘʟʥʘʯʘʻ 

ʃ. ʂʦʥʜʨʘʪʠʢ, ʄ. ɻʨʫʰʝʚʩʴʢʦʤʫ ʚʜʘʣʦʩʷ ʩʪʚʦʨʠʪʠ 

ʢʦʥʮʝʧʮʽʶ ʧʦʯʘʪʢʽʚ ʨʝʣʽʛʽʾ ʪʘ ʾʾ ʧʦʙʫʪʫʚʘʥʥʷ ʚ ʟʘʣʝ-

ʞʥʦʩʪʽ ʚʽʜ ʯʝʨʛʫʚʘʥʥʷ ʫ ʩʦʮʽʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʝʥʜʝ-

ʥʮʽʡ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʽʥʪʝʛʨʘʮʽʾ [6]. 

ʇʦʧʨʠ ʩʚʦʶ ʧʨʠʭʠʣʴʥʽʩʪʴ ʜʦ ʢʦʥʮʝʧʮʽʾ ʩʦʮʽʘ-

ʣʴʥʦʾ ʩʦʣʽʜʘʨʥʦʩʪʽ ɽ. ɼʶʨʢʛʝʡʤʘ, ʄ. ɻʨʫʰʝʚʩʴʢʠʡ 

ʜʝʤʦʥʩʪʨʫʻ ʜʦʩʣʽʜʥʠʮʴʢʫ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʡ ʚʚʘʞʘʻ, 

ʱʦ ʤʠʩʪʝʮʪʚʦ ʚʽʜʽʛʨʘʻ ʩʦʣʽʜʘʨʠʟʫʶʯʫ ʨʦʣʴ ʫ ʩʫʩʧʽ-

ʣʴʩʪʚʽ ʣʠʰʝ ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. ɿ ʥʘ-

ʢʦʧʠʯʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʧʦʣʽʧʰʝʥʥʷʤ 

ʪʝʭʥʽʢʠ ʡ ʫʩʢʣʘʜʥʝʥʥʷʤ ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʪʷ, ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʚʽʡʥ, ʘ ʚʽʜʪʘʢ ʽ ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ 

ʚʦʾʥʩʴʢʦʛʦ ʧʨʦʰʘʨʢʫ, ʘ ʪʘʢʦʞ çʟ ʨʦʟʚʠʪʢʦʤ ʽʥʪʝʥ-

ʩʠʚʥʽʰʦʛʦ ʭʣʽʙʦʨʦʙʩʪʚʘ, ʮʽʥʷʪʴʩʷ ʟʜʽʙʥʦʩʪʽ ʚʦʨʦʞ-

ʙʠʪʘ, ʱʦ ʨʦʙʠʪʴ ʜʦʱ ʽ ʧʦʛʦʜʫè [7]. ʉʫʩʧʽʣʴʩʪʚʦ ʧʝ-

ʨʝʩʪʘʻ ʙʫʪʠ ʝʛʘʣʽʪʘʨʥʠʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʚʽʪʦ-

ʛʣʷʜʥʠʭ ʟʤʽʥ. ʎʝʥʪʨʦʤ ʩʪʘʻ ʥʝ ʘʥʦʥʽʤʥʠʡ ʢʦʣʝʢʪʠʚ, 

ʘ ʩʠʣʴʥʘ, çʛʝʨʦʾʯʥʘè ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ [7]. 

ʋ ʙʝʨʝʟʥʽ 1924 ʨ. ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʧʦʚʝʨʥʫʚʩʷ 

ʚ ʋʢʨʘʾʥʫ. ʁʦʛʦ ʧʦʚʝʨʥʝʥʥʷ ʩʪʘʣʦ ʟʥʘʢʦʚʦʶ ʧʦʜʽʻʶ 

ʜʣ̫ ʙʘʛʘʪʴʦʭ ʫʢʨʘʾʥʩʴʢʠʭ ʽʥʪʝʣʝʢʪʫʘʣʽʚ, ʷʢʽ ʧʦʙʘ-

ʯʠʣʠ ʧʝʨʩʧʝʢʪʠʚʫ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʙʽʣʴʰʦʚʠʮʴʢʦʛʦ 

ʧʨʘʚʣʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʥʘ ʙʣʘʛʦ ʋʢʨʘʾʥʠ. ʗʢ ʟʘʟʥʘʯʘʻ 

ʆ. ɻʦʤʦʪʶʢ, çʧʦʚʝʨʥʝʥʥʷ ʟ ʝʤʽʛʨʘʮʽʾ ʄ. ɻʨʫʰʝʚʩʴ-

ʢʦʛʦ ʪʘ ʽʥʰʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʽʥʪʝʣʝʢʪʫʘʣʽʚ, ʜʦʣʫ-

ʯʝʥʥʷ ʾʭ ʜʦ ʘʢʪʠʚʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʚ ʩʠ-

ʩʪʝʤʽ ɺʋɸʅ ʪʘ ʫʩʪʘʥʦʚ ʦʩʚʽʪʠ ʩʧʨʠʷʣʦ ʬʦʨ-

ʤʫʚʘʥʥʶ ʥʦʚʠʭ ʦʩʝʨʝʜʢʽʚ ʫʢʨʘʾʥʦʟʥʘʚʩʪʚʘ, 

ʟʦʩʝʨʝʜʞʝʥʥʶ ʾʭ ʟʫʩʠʣʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʚʫʟʣʦʚʠʭ 
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ʧʨʦʙʣʝʤ ʽʩʪʦʨʽʾ ʽ ʢʫʣʴʪʫʨʠ ʋʢʨʘʾʥʠ, ʽʥʪʝʛʨʘʮʽʾ ʽʩʪʦ-

ʨʠʯʥʠʭ, ʝʪʥʦʛʨʘʬʽʯʥʠʭ, ʧʨʘʚʦʚʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, 

ʣʥ̔ʛʚʽʩʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʟʥʘʥʴ ʧʨʦ ʝʪʥʦʛʝʥʝʟ ʫʢʨʘʾʥ-

ʩʴʢʦʛʦ ʥʘʨʦʜʫ, ʩʘʤʦʙʫʪʥʽʩʪʴ ʡʦʛʦ ʤʦʚʠ, ʪʨʘʜʠʮʽʡ, 

ʟʚʠʯʘʾʚ, ʧʨʦ ʥʘʮʽʦʥʘʣʴʥʦ ʚʠʟʚʦʣʴʥʽ ʟʤʘʛʘʥʥʷ ʟʘ ʥʝ-

ʟʘʣʝʞʥʽʩʪʴ ʽ ʚʣʘʩʥʫ ʜʝʨʞʘʚʥʽʩʪʴè [8]. ʅʘ ʜʫʤʢʫ ʜʦ-

ʩʣʽʜʥʠʮʽ, ʛʦʣʦʚʥʠʤ ʟʜʦʙʫʪʢʦʤ ʮʠʭ ʨʦʢʽʚ ʙʫʣʦ 

ʫʪʚʝʨʜʞʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜ ʫʢʨʘʾʥʦʟʥʘʚʩʪʚʘ, ʱʦ 

ʚʢʣʶʯʘʣʦ ʦʧʨʘʮʶʚʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ, 

ʥʘʩʘʤʧʝʨʝʜ ʩʦʮʽʦʣʦʛʽʯʥʠʭ, ʬʦʨʤʫʚʘʥʥʷ ʜʦʢʫʤʝʥ-

ʪʘʣʴʥʦʾ ʙʘʟʠ ʫʢʨʘʾʥʦʟʥʘʚʯʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʧʨʠ-

ʣʶʜʥʝʥʥʷ ʜʞʝʨʝʣ, ʩʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢ-

ʪʫʨʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚ ʪʘ ʾʭ ʜʨʫʢʦʚʘʥʠʭ 

ʦʨʛʘʥʽʚ, ʧʽʜʛʦʪʦʚʢʫ ʤʦʣʦʜʦʾ ʛʝʥʝʨʘʮʽʾ ʥʘʫʢʦʚʮʽʚ. 

ʆʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʞʠʪʪʷ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ 

ʧʦʚôʷʟʘʥʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟ ɺʋɸʅ (ɺʩʝʫʢʨʘʾʥʩʴʢʦʶ 

ʘʢʘʜʝʤʽʻʶ ʥʘʫʢ), ʜʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʙʫʣʦ ʚʪʽʣʝʥʦ ʥʘ-

ʫʢʦʚʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʜʦʩʚʽʜ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʟʘ-

ʩʥʫʚʘʚ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʢʘʬʝʜʨʫ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

ʦʯʦʣʠʚ ɸʨʭʝʦʛʨʘʬʽʯʥʫ ʢʦʤʽʩʽʶ ɺʋɸʅ, ʨʝʜʘʛʫʚʘʚ 

ʯʘʩʦʧʠʩ çʋʢʨʘʾʥʘè ʫ 1924-1930 ʨʨ., ʨʝʜʘʛʫʚʘʚ ʟʘʩ-

ʥʦʚʘʥʽ ʥʠʤ ʚʠʜʘʥʥʷ ɯʩʪʦʨʠʯʥʦʾ ʩʝʢʮʽʾ ɺʋɸʅ çʅʘʫ-

ʢʦʚʽ ʟʙʽʨʥʠʢʠè, çɿʘ ʩʪʦ ʣʽʪè, çʇʝʨʚʽʩʥʝ ʛʨʦʤʘʜʷʥ-

ʩʪʚʦ ʪʘ ʡʦʛʦ ʧʝʨʝʞʠʪʢʠ ʥʘ ʋʢʨʘʾʥʽè, ʫ 1928 ʨ. ʨʦ-

ʟʨʦʙʠʚ ʧʨʦʝʢʪ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʜʣʷ ʜʦʩʣʽʜʫ ʧʝʨʝʞʠʪʢʽʚ ʧʨʠʤʽʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʽ 

ʥʘʨʦʜʥʦʾ ʪʚʦʨʯʦʩʪʽ ʋʢʨʘʾʥʠ, ʧʨʘʮʶʚʘʚ ʥʘʜ 

çɯʩʪʦʨʽʻʶ ʋʢʨʘʾʥʠ-ʈʫʩʠè, çɯʩʪʦʨʽʻʶ ʫʢʨʘʾʥʩʴʢʦʾ 

ʣʽʪʝʨʘʪʫʨʠè. 

ʇʽʩʣʷ ʧʦʚʝʨʥʝʥʥʷ ʟ ʝʤʽʛʨʘʮʽʾ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ 

ʚʠʜʘʚ ʧʨʦʛʨʘʤʥʫ ʩʪʘʪʪʶ çɹʝʨʝʞʝʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʙʫʪʦʚʦʛʦ ʽ ʬʦʣʴʢʣʦʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʷʢ 

ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʜʝʨʞʘʚʥʝ ʟʘʚʜʘʥʥʷè [7], ʜʝ ʟ ʫʨʘʭʦ-

ʚʘʥʥʷʤ ʥʦʚʽʪʥʽʭ ʪʝʦʨʝʪʠʢʦ- ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʨʦ-

ʟʨʦʙʦʢ ʙʫʣʠ ʥʘʢʨʝʩʣʝʥʽ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʝʪʥʦ-

ʛʨʘʬʽʯʥʠʭ ʩʪʫʜʽʡ ʪʘ ʚʢʘʟʘʥʽ ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʱʦʜʦ 

ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʝʪʥʦʣʦʛʽʾ. 

ʅʘʛʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʚʚʘʞʘʚ 

ʩʪʚʦʨʝʥʥʷ ʤʫʟʝʶ ʧʽʜ ʚʽʜʢʨʠʪʠʤ ʥʝʙʦʤ (çʄʫʟʝʶ 

ʧʨʘʮʽè), ʜʝ ʙʫʣʠ ʙ ʚʽʜʪʚʦʨʝʥʽ ʪʠʧʠ ʞʠʪʣʘ, ʷʢʽ 

ʽʩʥʫʚʘʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟ ʥʘʡʜʘʚʥʽʰʠʭ ʯʘʩʽʚ, 

ʘ ʪʘʢʦʞ ʧʨʝʜʤʝʪʠ ʧʦʙʫʪʫ ʪʘ ʟʨʘʟʢʠ ʤʠʩʪʝʮʴʢʠʭ ʚʠ-

ʪʚʦʨʽʚ. ʇʨʠʢʣʘʜ ʧʦʜʽʙʥʦʾ ʝʢʩʧʦʟʠʮʽʾ ʄ. ɻʨʫʰʝʚʩʴ-

ʢʠʡ ʧʦʙʘʯʠʚ ʫ 1911 ʨ. ʫ ʈʠʤʽ, ʜʝ çʥʝʟʚʠʯʘʡʥʦ 

ʝʬʝʢʪʥʦ, ʤʘʣʴʦʚʥʠʯʦ, ʘ ʧʨʠ ʪʽʤ - ̔ ʥʬʦʨʤʘʪʠʚʥʦ ʽ ʧʝ-

ʨʝʛʣʷʜʥʦè ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʽʩʪʦʨʠʯʥʝ ʤʽʩʪʝʯʢʦ, ʷʢʝ 

ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʱʦ çʜʘʻ ɯʪʘʣʽʷ ʜʣʷ ʧʽʟʥʘʥʥʷ ʨʦʟʚʦʶ 

ʾʾ ʢʫʣʴʪʫʨʠ ʽ ʤʠʩʪʝʮʪʚʘè. ʊʘʢʦʞ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ 

ʧʨʦʧʦʥʫʚʘʚ ʦʨʛʘʥʽʟʫʚʘʪʠ ʤʝʨʝʞʫ çʢʦʨʝʩʧʦʥʜʝʥʪʽʚ-

ʟʙʠʨʘʯʽʚ, ʦʙʩʝʨʚʘʪʦʨʽʚ ʽ ʟʘʧʠʩʫʚʘʯʽʚè ʬʦʣʴʢʣʦʨ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʦʥʠ ʤʘʣʠ ʟʙʠʨʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʱʦʜʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʘʣʝʥʜʘʨʷ ʪʘ ʥʘʨʦʜ-

ʥʦʾ ʘʛʨʦʥʦʤʽʾ, ʦʙʨʷʜʦʚʦʩʪʽ, ʥʦʨʤ ʤʦʨʘʣʽ ʡ ʧʨʘʚʘ, 

ʧʦʝʪʠʯʥʦʾ ʪʚʦʨʯʦʩʪʽ.  

ʉʝʨʝʜ ʽʥʰʠʭ ʥʘʛʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʄ. ɻʨʫʰʝʚʩʴ-

ʢʠʡ ʚʽʜʟʥʘʯʘʚ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʝʢʮʽʡ ʬʦʣʴ-

ʢʣʦʨʫ ʽ ʤʘʪʝʨʽʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʧʨʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜ-

ʥʠʭ ʢʘʬʝʜʨʘʭ ʽʩʪʦʨʽʾ, ʣʽʪʝʨʘʪʫʨʠ ʽ ʢʨʘʻʟʥʘʚʩʪʚʘ; ʟʘ-

ʧʨʦʚʘʜʞʝʥʥʷ ʚʠʢʣʘʜʘʥʥʷ ʢʫʨʩʽʚ ʝʪʥʦʛʨʘʬʽʾ ʪʘ 

ʽʩʪʦʨʽʾ ʤʘʪʝʨʽʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʫ ʚʠʱʽʡ ʰʢʦʣʽ; ʨʦʟʛʦ-

ʨʪʘʥʥʷ ʚʠʜʘʚʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ, ʟʦʢʨʝʤʘ, ʚʠʜʘʥʥʷ 

ʯʘʩʦʧʠʩʽʚ ʝʪʥʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʷʤʢʫ; ʧʝʨʝʥʝʩʝʥʥʷ ʚ 

ʋʢʨʘʾʥʫ ʉʦʮʽʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. Cʝʨʝʜ ʚʘʞʣʠʚʠʭ 

ʟʘʚʜʘʥʴ ʨʦʟʚʠʪʢʫ ʝʪʥʦʣʦʛʽʾ ʚ ʋʢʨʘʾʥʽ ʄ. ɻʨʫʰʝʚʩʴ-

ʢʠʡ ʥʘʢʨʝʩʣʠʚ ʽ ʥʘʩʪʫʧʥʝ: çɼʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʫ-

ʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ ʥʘ ɿʘʭʦʜʽ, ʟ ʢʨʘ-

ʱʠʤʠ ʝʪʥʦʛʨʘʬʽʯʥʠʤʠ ʤʫʟʝʷʤʠ, ʬʦʣʴʢʣʦʨʥʦʶ ʡ ʝʪ-

ʥʦʣʦʛʽʯʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ, ʢʦʪʨʦʾ ʥʝʤʘ ʟʤʦʛʠ ʚ 

ʙʣʠʞʯʽʡ ʙʫʜʫʯʠʥʽ ʟʽʙʨʘʪʠ ʫ ʥʘʩ, ʪʨʝʙʘ ʚʽʜʧʦʚʽʜʥʦ 

ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪʥʠʢʽʚ ʚʠʩʠʣʘʪʠ ʜʦ 

ʥʘʡʙʽʣʴʰʠʭ ʮʝʥʪʨʽʚ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʪʘ ʽʩʪʦʨʠʯʥʦ-ʢʫ-

ʣʴʪʫʨʥʠʭ ʩʪʫʜʽʡ, ʷʢ ʇʘʨʠʞ, ʃʦʥʜʦʥ, ɺʘʰʠʥʛʪʦʥ, 

ɹʝʨʣʽʥ ʪʦʱʦè [9]. 

ʅʘ ʞʘʣʴ, ʣʠʰʝ ʯʘʩʪʠʥʫ ʮʠʭ ʧʣʘʥʽʚ ʄ. ɻʨʫʰʝʚ-

ʩʴʢʠʡ ʟʤʽʛ ʚʪʽʣʠʪʠ ʫ ʞʠʪʪʷ, ʭʦʯʘ ʡ ʟʨʦʙʣʝʥʦʛʦ ʙʫʣʦ 

ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʢʨʘʾʥʩʴʢʘ ʝʪʥʦʣʦʛʽʷ ʟʜʽʡ-

ʩʥʠʣʘ ʟʥʘʯʥʠʡ ʧʦʩʪʫʧ ʥʘ ʥʦʚʦʤʫ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ 

ʨʽʚʥʽ, ʨʦʟʨʦʙʣʝʥʦʤʫ ʚ ʯʘʩʠ ʽʩʥʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʟʛʘʜʫ-

ʚʘʚ, ʱʦ ʩʪʚʦʨʝʥʽ ʥʠʤ ʂʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʘ ʢʦʤʽʩʽʷ 

ʪʘ ʂʦʤʽʩʽʷ ʽʩʪʦʨʠʯʥʦʾ ʧʽʩʝʥʥʦʩʪʽ ɺʋɸʅ ʟʜʽʡʩʥʶ-

ʚʘʣʠ ʨʦʙʦʪʫ ʟʘ ʧʣʘʥʘʤʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʩʦʮʽʦʣʦʛʽʯ-

ʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʡ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʩʠʣʘʤʠ ʡʦʛʦ ʫʯ-

ʥʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʄ. ɻʨʫʰʝʚ-

ʩʴʢʦʛʦ ʂʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʦʶ ʢʦʤʽʩʽʻʶ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ çɯʥʩʪʨʫʢʮʽʷ ʜʣʷ ʜʦʩʣʽʜʽʚ ʢʫʣʴʪʫʨʥʠʭ 

ʧʝʨʝʞʠʚʘʥʴ ʪʘ ʽʩʪʦʨʠʯʥʦʾ ʧʽʩʝʥʥʦʩʪʽè, ʟʘ ʷʢʦʶ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʝ ʝʪʥʦʛʨʘʬʽʯʥʝ ʦʙʩʣʽʜʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ 

ʇʨʠʧôʷʪʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʋ ʚʝʨʝʩʥʽ 1925 ʨ. ʜʦ ʮʠʭ 

ʫʩʪʘʥʦʚ ʜʦʣʫʯʠʚʩʷ ʂʘʙʽʥʝʪ ʧʨʠʤʽʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ 

ʧʨʠ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ ʢʘʬʝʜʨʽ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

çʊʘʢ - ʟʘ ʩʣʦʚʘʤʠ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ, - ʫʪʚʦʨʠʣʘʩʷ 

ʬʘʢʪʠʯʥʘ ʘʩʦʮʽʘʮʽʷ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʦʛʦ ʜʦʩʣʽʜʫ 

ʋʢʨʘʾʥʠ ʚ ʩʚʽʪʣʽ ʩʫʯʘʩʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʠʤʽʪʠʚ-

ʥʦʾ ʢʫʣʴʪʫʨʠè [10]. ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʩʪʘʚʠʚ ʧʠʪʘʥʥʷ 

ʧʨʦ ʩʪʚʦʨʝʥʥʷ ɯʥʩʪʠʪʫʪʫ ʧʝʨʚʽʩʥʦʾ ʢʫʣʴʪʫʨʠ. ʅʘ 

ʞʘʣʴ, ʚʪʽʣʠʪʠ ʫ ʞʠʪʪʷ ʮʝʡ ʟʘʜʫʤ ʥʝ ʚʜʘʣʦʩʷ. 

ʆʩʦʙʣʠʚʦ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʟʘʧʨʦʚʘʜʞʝʥʥʽ ʨʦ-

ʟʨʦʙʣʝʥʠʭ ʄ. ɻʨʫʰʝʚʩʴʢʠʤ ʪʝʨʝʪʠʢʦ-ʤʝʪʦʜʦ-

ʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʝʪʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʚ ʞʫʨʥʘʣ çʇʝʨʚʽʩʥʝ 

ʛʨʦʤʘʜʷʥʩʪʚʦ ʪʘ ʡʦʛʦ ʧʝʨʝʞʠʪʢʠ ʥʘ ʋʢʨʘʾʥʽè, ʷʢʠʡ 

ʧʦʯʘʚ ʚʠʭʦʜʠʪʠ ʫ ʂʠʻʚʽ ʫ 1926 ʨ. ʇʦʷʚʘ ʮʴʦʛʦ ʯʘʩʦ-

ʧʠʩʫ ʦʟʥʘʤʝʥʫʚʘʣʘ ʟʘʚʝʨʰʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ ʫ ʛʘʣʫʟʽ ʝʪʥʦʣʦʛʽʾ, ʧʨʦ 

ʱʦ ʫʯʝʥʠʡ ʧʦʚʽʜʦʤʠʚ ʫ ʚʩʪʫʧʥʦʤʫ ʩʣʦʚʽ ʜʦ ʧʝʨ-

ʰʦʛʦ ʥʦʤʝʨʫ ʞʫʨʥʘʣʫ, ʚʠʩʣʦʚʣʶʶʯʠ ʨʘʜʽʩʪʴ ʚʽʜ 

ʪʦʛʦ, ʱʦ ʮʷ ʧʨʘʮʷ ʙʫʜʝ ʦʨʛʘʥʽʯʥʦ ʧʨʦʜʦʚʞʝʥʘ ʫʯ-

ʥʷʤʠ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ. ɼʣʷ ʥʠʭ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ 

ʟʘʣʠʰʠʚ ʥʘʩʪʘʥʦʚʠ, ʷʢʠʤʠ ʩʘʤ ʢʝʨʫʚʘʚʩʷ ʫ ʥʘʫʢʦ-

ʚʠʭ ʩʪʫʜʽʷʭ. 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʩʝʨʝʜ ʥʠʭ ʻ ʥʘʛʦʣʦʰʝʥʥʷ 

ʄ. ɻʨʫʰʝʚʩʴʢʠʤ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʣʴʥʦ-ʝʪʥʦ-

ʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʥʠʢ ʟʘʟʥʘʯʘʻ, ʱʦ ʩʫ-

ʯʘʩʥʘ ʝʪʥʦʣʦʛʽʯʥʘ ʨʦʟʚʽʜʢʘ ʜʦʭʦʜʠʪʴ ʜʦ ʪʽʻʾ ʩʬʝʨʠ, 

çʜʝ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʩʪʘʻ ʤʦʞʣʠʚʦʶ ʪʽʣʴʢʠ ʟʘ 

ʧʦʤʽʯʯʶ ʘʥʘʣʦʛʽʡ ʞʠʪʪʷ ʽ ʪʚʦʨʯʦʩʪʽ ʥʠʞʯʝ ʢʫʣʴʪʫʨ-

ʥʠʭ ʥʘʨʦʜʽʚè. ɺʦʥʘ ʤʘʻ ʚʠʭʦʜʠʪʠ ʚʽʜ ʥʘʨʦʜʽʚ 

ʥʘʡʪʽʩʥʽʰʝ ʧʦʚôʷʟʘʥʠʭ ʽʩʪʦʨʠʯʥʦ ʽ ʛʝʦʛʨʘʬʽʯʥʦ ʪʘ 

ʧʝʨʝʭʦʜʷʯʠ ʜʦ ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ (ʧʨʠ ʮʴʦʤʫ ʤʘʶʪʴ 

ʚʠʢʣʶʯʘʪʠʩʷ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʦʛʣʠ ʟôʷʚʠʪʠʩʷ ʰʣʷʭʦʤ 

ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʟʘʧʦʟʠʯʝʥʥʷ ʟ ʩʚʽʪʦʚʦʛʦ ʤʘʥʜʨʽʚʥʦʛʦ 

ʨʝʧʝʨʪʫʘʨʫ). ʎʠʤ ʰʣʷʭʦʤ ʨʦʟʚʽʜʢʘ ʜʦʭʦʜʠʪʴ ʜʦ 

ʧʝʨʚʽʩʥʦʾ çʧʨʠʤʽʪʠʚʥʦʾè ʧʽʜʦʩʥʦʚʠ, çʷʢʘ ʞʠʚʝ ʚ 

ʨʽʞʥʠʭ ʧʝʨʝʞʠʚʘʥʥʷʭ ʩʝʨʝʜ ʷʚʠʱ ʢʫʣʴʪʫʨʥʽʰʦʛʦ 
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ʞʠʪʪʷè [10]. ʇʽʜ çʧʨʠʤʽʪʠʚʥʠʤ ʞʠʪʪʷʤè ʄ. ɻʨʫ-

ʰʝʚʩʴʢʠʡ ʨʦʟʫʤʽʻ ʪʠʧ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʠʡ ʥʝ ʟʥʘʻ 

ʧʦʜʽʣʫ ʧʨʘʮʽ, ʢʣʘʩʦʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʨʘʮʽʦʥʘʣʴ-

ʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʩʣʦʚʣʝʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ 

ʥʘʩʪʘʥʦʚ, ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʩʬʦʨʤʫʣʶʚʘʚ ʟʘʚʜʘʥʥʷ 

ʜʣʷ ʥʦʚʦʛʦ ʚʠʜʘʥʥʷ. ɺʦʥʠ ʧʦʣʷʛʘʣʠ ʫ ˇʨʫʥʪʦʚʥʦʤʫ 

ʚʠʚʯʝʥʥʽ ʧʝʨʝʞʠʪʢʽʚ ʧʨʠʤʽʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʫ 

ʥʘʨʦʜʽʚ ʩʣʦʚôʷʥʩʴʢʠʭ, ʽʥʜʦʻʚʨʦʧʝʡʩʴʢʠʭ ʪʘ ʚʩʽʭ 

ʧʨʠʣʝʛʣʠʭ ʜʦ ʋʢʨʘʾʥʠ ʪʝʨʠʪʦʨʽʡ; ʚʠʚʯʝʥʥʽ ʽʥʪʝʣʝʢ-

ʪʫʘʣʴʥʦʾ ʽ ʩʦʮʽʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ çʥʠʞʯʝ-ʢʫʣʴʪʫʨʥʠʭ 

ʥʘʨʦʜʽʚè, ʷʢ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʧʽʜʦʩʥʦʚʠ 

ʮʠʭ ʧʝʨʝʞʠʪʢʽʚ; ʩʠʩʪʝʤʘʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʫʢʨʘʾʥ-

ʩʴʢʦʛʦ ʬʦʣʴʢʣʦʨʫ ʽ ʧʦʙʫʪʫ, çʱʦʙ ʫʟʷʪʠ ʚʩʝ, ʱʦ 

ʤʦʞʥʘ ʚʟʷʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʞʠʪʢʽʚ ʩʪʘʨʦʛʦ 

ʩʚʽʪʦʛʣʷʜʫ ʽ ʧʦʙʫʪʫè. ʋʯʝʥʠʡ ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʪʝ, 

ʱʦ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʝʪʥʦʣʦʛʽʾ ʮʽ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʥʘʧʨʷʤʢʠ ʨʦʟʨʦʙʣʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ, ʘ ʝʤʧʽʨʠʯʥʠʡ 

ʤʘʪʝʨʽʘʣ ʧʦʜʝʢʫʜʠ ʟʽʙʨʘʥʠʡ ʥʝ ʜʫʞʝ ʷʢʽʩʥʦ. ʅʘ ʧʝ-

ʨʝʢʦʥʘʥʥʷ ʜʦʩʣʽʜʥʠʢʘ, ʜʝʪʘʣʴʥʠʡ, ʤʝʪʦʜʠʯʥʠʡ 

ʧʦʨʽʚʥʷʣʴʥʦ-ʽʩʪʦʨʠʯʥʠʡ ʘʥʘʣʽʟ ʟʜʦʙʫʪʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ ʧʦʚʠʥʝʥ ʩʧʦʣʫʯʘʪʠʩʷ ʟʽ ʩʚʽʜʦʤʠʤ ʤʝʪʦʜʠʯ-

ʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʞʠʚʠʭ ʡʦʛʦ ʬʦʥʜʽʚ ʫ ʥʘʨʦʜʥʽʡ ʤʘʩʽ 

ʽ ʷʢʦʤʦʛʘ ʝʬʝʢʪʠʚʥʽʰʠʤ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ɿʘʚʝʨ-

ʰʫʶʯʠ ʩʚʦʶ ʧʝʨʝʜʤʦʚʫ ʜʦ ʧʝʨʰʦʛʦ ʥʦʤʝʨʫ 

çʇʝʨʚʽʩʥʦʛʦ ʛʨʦʤʘʜʷʥʩʪʚʘè ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʬʦʨ-

ʤʫʣʶʻ ʟʘʢʣʠʢ ʜʦ ʚʽʪʯʠʟʥʷʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʟʘʛʘʣʫ: 

çʋʢʨʘʾʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʤʫʩʷʪʴ ʩʘʤʽ ʰʫʢʘʪʠ ʟʚôʷʟ-

ʢʽʚ ʩʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʩʚʽʪʦʚʠʤ ʚ ʢʦʞʜʽʡ ʦʢʨʝʤʽʡ 

ʪʝʤʽ, ʚ ʢʦʞʜʽʤ ʧʠʪʘʥʥʶ; ʚʝʣʠʢʠʡ ʩʚʽʪʦʚʠʡ ʜʦʩʣʽʜ ʥʝ 

ʧʨʠʥʦʩʠʪʴ ʾʤ ʤʘʡʞʝ ʥʽʯʦʛʦ ʛʦʪʦʚʦʛʦ, ʽ ʪʘʢ ʚʦʥʦ 

ʙʫʜʝ, ʧʦʢʠ ʚʦʥʠ ʥʝ ʧʦʩʪʘʨʘʶʪʴʩʷ ʫʚʝʩʪʠ ʚ ʩʚʽʪʦʚʠʡ 

ʦʙʦʨʦʪ ʫʢʨʘʾʥʩʴʢʠʡ ʤʘʪʝʨʽʘʣ ʚ ʧʨʠʩʪʫʧʥʽʡ ʜʣʷ ʩʚʽʪʫ 

ʬʦʨʤʽè [4]. ʄʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʮʝ ʟʚʝʨʥʝʥʥʷ ʄ. 

ɻʨʫʰʝʚʩʴʢʦʛʦ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʝʪʥʦʣʦʛʽʚ ʡ ʩʴʦʛʦʜʥʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ. 

ʂʨʽʤ ʚʩʪʫʧʥʦʛʦ ʩʣʦʚʘ, ʥʘ ʩʪʦʨʽʥʢʘʭ ʧʝʨʰʦʛʦ 

ʥʦʤʝʨʫ çʇʝʨʚʽʩʥʦʛʦ ʛʨʦʤʘʜʷʥʩʪʚʘè ʙʫʣʦ ʥʘʜʨʫʢʦ-

ʚʘʥʦ ʜʚʽ ʝʪʥʦʣʦʛʽʯʥʽ ʨʦʟʚʽʜʢʠ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ. 

ʇʝʨʰʘ ʟ ʥʠʭ ʙʫʣʘ ʧʨʠʩʚʷʯʝʥʘ ʩʠʩʪʝʤʽ ʦʙʨʷʜʽʚ, ʷʢʽ 

ʨʝʛʫʣʶʚʘʣʠ ʧʦʨʷʜʦʢ ʧʝʨʝʭʦʜʫ ʯʣʝʥʽʚ ʛʨʦʤʘʜʠ ʚʽʜ 

ʩʘʤʦʛʦ ʥʘʨʦʜʞʝʥʥʷ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʦʣʽʥʥʠʭ 

ʨʦʟʜʽʣʽʚ ʨʦʜʦ-ʧʣʝʤʽʥʥʦʛʦ ʣʘʜʫ. ʎʽ ʦʙʨʷʜʠ ʄ. ɻʨʫ-

ʰʝʚʩʴʢʠʡ ʨʦʟʛʣʷʜʘʚ ʷʢ ʢʫʣʴʪʫʨʥʽ ʧʝʨʝʞʠʪʢʠ ʜʘʚʥʴ-

ʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʡ ʩʦʮʽʘʣʴʥʠʭ ʚʽʜʥʦʩʠʥ. ʋ ʧʦʚʥʽʡ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ 

ʟʘʩʘʜ, ʫʯʝʥʠʡ ʧʦʨʽʚʥʶʻ ʟʚʠʯʘʡ ʧʦʩʪʨʠʞʝʥʥʷ ʪʘ ʽʥʰʽ 

ʽʥʽʮʽʘʪʠʯʥʽ ʦʙʨʷʜʠ ʫ ʩʝʨʝʜʥʴʦʚʽʯʥʽʡ ʋʢʨʘʾʥʽ, ʫ 

ʧʽʚʜʝʥʥʠʭ ʩʣʦʚôʷʥ, ʧʦʣʷʢʽʚ, ʘ ʪʘʢʦʞ ʫ ʚʝʜʽʡʩʴʢʽʡ 

ɯʥʜʽʾ. ʇʽʩʣʷ ʮʴʦʛʦ ʜʦʩʣʽʜʥʠʢ ʥʘʚʦʜʠʪʴ ʢʽʣʴʢʘ ʧʨʠ-

ʢʣʘʜʽʚ ʜʘʥʦʛʦ ʟʚʠʯʘʶ, ʟʙʝʨʝʞʝʥʠʭ ʥʘ ʇʦʣʽʩʩʽ ʪʘ 

ʇʦʜʽʣʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʜʝʤʦʥ-

ʩʪʨʫʻ ʩʧʦʣʫʯʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʦʨʽʚʥʷʥʥʷ, ʧʦ-

ʢʘʟʫʶʯʠ ʦʙʨʷʜ ʧʦʩʪʨʠʞʝʥʥʷ ʚ ʽʩʪʦʨʠʯʥʽʡ ʨʝʪʨʦ-

ʩʧʝʢʪʠʚʽ ʡ ʫ ʢʦʣʽ ʩʣʦʚôʷʥʩʴʢʠʭ ʪʘ ʽʥʜʦʻʚʨʦʧʝʡʩʴʢʠʭ 

ʘʥʘʣʦʛʽʡ. 

ɼʨʫʛʘ ʩʪʘʪʪʷ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ ʥʘʧʠʩʘʥʘ ʚ 

ʨʫʩʣʽ ʧʨʦʙʣʝʤʘʪʠʢʠ ʽʩʪʦʨʽʾ ʝʪʥʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ ʪʘ ʾʾ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ. ɺʦʥʘ ʤʘʻ ʥʘʩʘʤʧʝʨʝʜ ʦʛʣʷʜʦʚʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʧʨʠʩʚʷʯʝʥʘ ʬʨʘʥʮʫʟʴʢʽʡ ʩʦʮʽʦʣʦʛʽʯʥʽʡ 

ʰʢʦʣʽ ɽʤʽʣʷ ɼʶʨʛʝʡʤʘ. ʅʘʫʢʦʚʠʡ ʝʪʥʫʟʽʘʟʤ, 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ˇʨʫʥʪʦʚʥʽʩʪʴ ʧʨʘʮʽ ʬʨʘʥʮʫʟʴʢʠʭ ʝʪ-

ʥʦʩʦʮʽʦʣʦʛʽʚ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʩʪʘʚʠʪʴ ʫ ʧʨʠʢʣʘʜ 

ʤʦʣʦʜʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʮʽ. 

ɿʘʛʘʣʦʤ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ 

ʚʽʜʽʛʨʘʚ ʚʠʟʥʘʯʥʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʽʥʪʝʛʨʘʮʽʾ ʫʢʨʘʾʥ-

ʩʴʢʦʾ ʝʪʥʦʣʦʛʽʾ ʜʦ ʩʚʽʪʦʚʦʾ ʥʘʫʢʠ. ɹʫʜʫʯʠ ʧʦʤʽʨʢʦ-

ʚʘʥʠʤ ʝʚʦʣʶʮʽʦʥʽʩʪʦʤ ʟʘ ʥʘʫʢʦʚʠʤ ʩʚʽʪʦʛʣʷʜʦʤ, 

ʄʠʭʘʡʣʦ ɻʨʫʰʝʚʩʴʢʠʡ ʙʫʚ ʧʨʠʭʠʣʴʥʠʢʦʤ ʧʽʜʭʦʜʽʚ 

ʬʨʘʥʮʫʟʴʢʦʾ ʩʦʮʽʦʣʦʛʽʯʥʦʾ ʰʢʦʣʠ, ʷʢʘ ʙʫʣʘ 

ʥʘʡʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʦʶ ʫ ʪʦʜʽʰʥʽʡ ʻʚʨʦʧʝʡʩʴʢʽʡ 

ʝʪʥʦʣʦʛʽʾ. ʅʘ ʦʩʥʦʚʽ ʧʨʘʮʴ ɽ. ɼʶʨʢʛʝʡʤʘ, ʃ. ʃʝʚʽ-

ɹʨʶʣʷ ʪʘ ʄ. ʄʦʩʩʘ ʫ ʧʦʜʘʣʴʰʦʤʫ ʩʬʦʨʤʫʚʘʣʠʩʷ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʡ ʩʴʦʛʦʜʥʽ 

ʟʘʣʠʰʘʶʪʴʩʷ ʦʩʥʦʚʦʶ ʩʦʮʽʘʣʴʥʦ-ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʭ 

ʪʘ ʝʪʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʄ. ɻʨʫ-

ʰʝʚʩʴʢʦʛʦ ʨʦʟʰʠʨʠʣʠ ʢʦʣʦ ʧʨʦʙʣʝʤʘʪʠʢʠ ʫʢʨʘʾʥ-

ʩʢɹʦʾ ʝʪʥʦʣʦʛʽʾ, ʜʦʟʚʦʣʠʣʠ ʧʦ-ʥʦʚʦʤʫ ʦʮʽʥʠʪʠ 

ʷʚʠʱʘ, ʷʢʽ ʚʠʚʯʘʣʠʩʷ ʨʘʥʽʰʝ, ʚʚʝʣʠ ʫʢʨʘʾʥʩʴʢʠʡ ʤʘ-

ʪʝʨʽʘʣ ʫ ʢʦʥʪʝʢʩʪ ʝʪʥʦʢʫʣʴʪʫʨʠ ʥʘʨʦʜʽʚ ʩʚʽʪʫ. 

ʇʨʘʮʷ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ ʫ ʩʬʝʨʽ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʜʦ-

ʩʷʛʥʝʥʴ ʻʚʨʦʧʝʡʩʴʢʦʾ ʝʪʥʦʣʦʛʽʯʥʦʾ ʜʫʤʢʠ ʩʪʘʣʘ ʧʦ-

ʪʫʞʥʠʤ ʧʦʰʪʦʚʭʦʤ ʜʦ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦ-

ʣʦʛʽʯʥʦʾ ʙʘʟʠ ʫʢʨʘʾʥʩʴʢʦʾ ʝʪʥʦʣʦʛʽʾ. ʉʬʦʨʤʫʣʴʦʚʘʥʽ 

ʄ. ɻʨʫʰʝʚʩʴʢʠʤ ʥʘʫʢʦʚʽ ʽʜʝʾ, ʡʦʛʦ ʥʝʚʪʦʤʥʘ ʦʨ-

ʛʘʥʽʟʘʪʦʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʟʘʧʦʯʘʪʢʫʚʘʣʠ ʥʦʚʝ ʚ 

ʫʢʨʘʾʥʩʴʢʽʡ ʝʪʥʦʣʦʛʽʾ ʷʚʠʱʝ - ʰʢʦʣʫ ʛʝʥʝʪʠʯʥʦʾ 

ʩʦʮʽʦʣʦʛʽʾ. ɼʦ ʮʽʻʾ ʰʢʦʣʠ ʚʭʦʜʠʣʠ ʫʯʥʽ ʪʘ ʧʦʩʣʽʜʦʚ-

ʥʠʢʠ ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ, ʙʣʠʩʢʫʯʽ ʫʢʨʘʾʥʩʴʢʽ ʫʯʝʥʽ 
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In the article, the creation of a management and methodological provision system for the improvement of 

knowledge and skills in accordance with the requirements of modern training was investigated. 
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The inclusion of information processes in the edu-

cational structure, the informatization of the educa-

tional process requires new qualities from all educa-

tional workers. This, in turn, involves acquiring new 

skills and habits. ICT training and improvement of ed-

ucation system employees includes the following: 

- reconstruction of the pedagogical personnel 

training system for secondary schools, taking into ac-

count the concept of education informatization; 

- creation of a management and methodical assur-

ance system for improving the knowledge and skills of 

education system employees in the field of ICT. Prepa-

ration of appropriate programs for increasing the ICT 

literacy of various categories of educational workers  

(primary school teachers, subject teachers, school man-

agement). 

Improvement of subject teachers should not be 

limited to teaching the use of ICT equipment, attention 

should also be paid to inculcating practical skills to in-

tegrate existing resources into the teaching process; 

- organizing computer literacy courses for teachers 

of other subjects in their schools for informatics teach-

ers with the necessary level of preparation; 

- Sufficient assessment of the work of subject 

teachers and informatics teachers who use ICT, prepa-

ration of a system for stimulating and motivating their 

activity; 

- holding various contests and competitions 

among subject teachers and considering the results in 

stimulation and motivational events; 

- preparation of more flexible programs for the im-

provement of informatics teachers; 

- training of trainers to speed up the improvement 

process; 

- creation of relevant institutions - information-

methodological centers for training and improvement 

of education workers in the regions; 

- ensuring regularity and systematicity in the pro-

cess of improvement of education workers in the field  

of ICT; 

- introduction of new specialties related to in-

formatization of education in the system of higher, sec-

ondary and technical vocational education. In this 

sense, let's note the development of a new model of 

modern training through Expert Training Systems and 

its designation. One of the important and important is-

sues is to first create an Expert Training System for the 

development of educational software tools. 

Expert Training System (ETS) is a complex pro-

gram complex that collects and disseminates the scien-

tific knowledge and experience of highly qualified spe-

cialists in the field of education and training, and makes  

it possible for those with relatively less specialized 

knowledge to use them. 

 

User interface 
  

 

A logical conclusion block 
  

 

Intellectual editor of the 

knowledge base 
 

  

 

Knowledge base 

   

  

 

Explanatory subsystem 
   

 

The user interface is a software complex that im-

plements the dialogue between the user and ETS in the 

process of entering a request and receiving an answer. 

The logical conclusion block is a program that 

models the course of the expert's thoughts and ideas 

based on the information in the knowledge base. 

An explanatory subsystem is a software complex 

that answers the user's questions of the following types: 

How was this or that recommendation received? Why 

did the system make such a decision? In the first ques-

tion, the entire process of obtaining the opinion is 

shown by showing all relevant fragments of the 

knowledge base, and in the second question, the judg-

ment that precedes the obtained result is referred to. 

Knowledge base intelligent editor is a program 

that allows a knowledge engineer to create a knowledge 
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base in dialog mode. It includes a built-in menu system, 

knowledge presentation language template, "help" 

mode and other service tools that facilitate working 

with the database. 

Each classification element has its purpose and 

characteristics. For example, the training system cor-

rects mistakes and shows the correct answer when 

learning any subject (subject) through a computer; an-

alyzes the learner's weaknesses in the field of the sub-

ject and prepares tools for their elimination; determines  

the amount, volume and degree of complexity of im-

parting knowledge depending on the mastery level. An 

example of this type of systems is the PROUST system 

based on Pascal's training. They aggregate (adapt) 

standard application software envelopes (for example, 

mathematical statistics, linear programming or data-

base management systems) and consist of software 

complexes that are tools for knowledge manipulation. 

Hybrid systems can be an intellectual overlay for appli-

cation software envelopes, or a tool for solving com-

plex issues related to expert knowledge.  

 
 

Instrumental means of processing ESs have also 

been created. They can be divided into 4 groups: 

Traditional programming languages (C, C+, 

Basic, Small Talk, Fortran, etc.). They are mainly cal-

culated for numerical algorithms, requiring a lot of 

work from the programmer due to the limited ability to 

work with symbols and logical data. But these lan-

guages are well adapted to traditional machine architec-

tures. 

1) Artificial intelligence languages - the most 

widespread are Lisp and Prolog. Their universality is 

lower than traditional programming languages, but they 

have a wide range of possibilities for working with  

symbols and logical data. Special computers are created 

based on artificial intelligence languages (for example, 

Lisp - machine). These languages are not used in the 

development of Expert training systems. 

2) Special software tools - provide development of 

educational programs at a higher level than artificial in-

telligence languages. 

3) Shells (ʆʙʦʣʦʯʢʠ, shells) - a shell means a 

ready-made version of ES without a knowledge base. 

Covers eliminate programming processes in creating 

ESs. In such a case, only a specialist (expert) working 

in the subject field is required to fill the knowledge base 

with real information. Library - covers are difficult to 

use for informational knowledge bases. Because mod-

eling a number of processes is very complex (eg, ab-

stracting, bibliographic and analytical review compila-

tion, etc.). 

The technology of creating educational software 

tools is almost the same as the exemplary technology 

of developing separate ETS for the entire educational 

system. Currently, experts divide the development of 

ETS into six consecutive logical stages: 

1) Determination of issues in the field of educa-

tion; 

2) prototype system development;  

3) bringing ES development to operational level; 

4) evaluation of the expert training system; 

5) coordination of the system; 

6) system support. 

Identifying the problem area and issues ï im-

portant for all phases of ETS. The head of the ETS, i.e. 

the knowledge engineer, must identify the problem. If 

an unfavorable problem is selected, it can lead to a 

waste of time and money. The knowledge that is im-

portant for solving the problem must also be stable, ac-

curate and relatively permanent and cover all relevant 

issues. 

Expert Training  
Systems  

 

According to their 

nctions 

their  functions 

 

According to the 

types f  electronic 
machines 

 

According to the level 

of integration 

 

Due to its real-t ime con-

nection 

 

- of your information 

  interpretation; 
- diagnostics; 
- monitoring; 
- designing; 

- forecasting; 
- to plan; 
- training; 
- designing; 

- forecasting; 
- to plan; 
- training 

 

- statist ics; 

- quasi-dynamic; 
- dynamic 
 
 
 

 
 
 

 

- in super EHMs; 

- medium yield 
  in EHMs; 
- symbol 
  processors; 

- in mini EHMs; 
- on personal computers; 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

                                                                             

 

 

 

- avtonom; 

- hibrid; 
  (inteqral)                                                         
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Prototype system development is a generalized 

version of ETS. A prototype system is a special pro-

ject to verify the correctness and coding of expert-pro-

vided facts, judgment strategies, relationships between 

objects and processes. A prototype project consists of 

dozens of rules, frames and examples.  

 
 

Experimental methods of knowledge selection 

(revealing) were explained as a direct live dialogue 

between a knowledge engineer and an expert. But this 

is not the only method. Currently, methods of 

knowledge selection (discovery) to create knowledge 

bases are given:  

For example, let's build a computer model for cal-

culating the square root of odd numbers in the natural 

numbers 5 to 95. 

1. Establishing the algorithm of the given problem 

2. Execution of the problem program in the Pascal 

programming language 

3. Implementation of the compiled program on a 

computer 

Since the block diagram design of the algorithm is 

methodologically understandable, let's design it.  

 Program SF; 

 Uses crt; 

 Var x:integer; 

 S:real; 

Begin S:=0; 

For x:=5 to 95 do begin 

If x mod 2 <> 0 then s:=sqrt(x); 

Writeln (ós=ô,s); 

End; 

End; 

 

 

 

 

Selection of knowledge  

Communicative methods  

Passive 

Textology (tex-

tual studies) 

 

- observation; 

- your conversation 

  protocolization; 

- lectures 

 
- brain attack; 

- Roundtable; 

- business games 

Active -scientific, methodical and 

 - production 

  analysis of literature; 

- analysis of textbooks; 

- analysis of working doc-

uments 
 

-polling; 

- interview; 

- free dialogue; 

- expert games 

 

Group  Group  
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MEDICAL SCIENCES 
 

ɺʦʭʠʜʦʚ ʆʨʠʬʞʦʥ ʌʘʡʟʫʣʣʘ ʫϤʣʠ 
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Vohidov Orifjon Fayzulla ugli,  

Student, Tashkent pediatric medical institute, Uzbekistan. 

 

ON THE ACTIVITY OF THE CARDIOVASCULAR SYSTEM  

 
ɸʥʥʦʪʘʮʠʷ:  

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʦʪʨʘʞʝʥʳ, ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʢ-

ʪʫʘʣʴʥʳʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 
Abstract:  

Our work reflects aspects of the activity of the cardiovascular system, which is relevant in modern medicine 

based on literary sources. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʟʨʦʩʣʳʝ, ʜʝʪʠ, ʥʘʩʝʣʝʥʠʝ ʧʨʠʯʠʥʳ, ʩʦʩʫʜʳ. 

Key words: adults, children, population, causes, blood vessels. 

 

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ð ʵʪʦ ʩʠ-

ʩʪʝʤʘ ʦʨʛʘʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʮʠʨʢʫʣʷʮʠʶ 

ʢʨʦʚʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ɹʣʘʛʦ-

ʜʘʨʷ ʝʸ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʩʣʦʨʦʜ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝ-

ʱʝʩʪʚʘ ʜʦʩʪʘʚʣʷʶʪʩʷ ʢ ʦʨʛʘʥʘʤ ʠ ʪʢʘʥʷʤ ʪʝʣʘ, 

ʘ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʠ 

ʦʪʭʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʚʦʜʷʪʩʷ ʦʪ ʦʨʛʘʥʦʚ ʠ 

ʪʢʘʥʝʡ ʠ ʟʘʪʝʤ ʚʳʚʦʜʷʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. 

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ʙʳ-

ʚʘʝʪ ʟʘʤʢʥʫʪʘʷ ʠ ʥʝʟʘʤʢʥʫʪʘʷ. ʋ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠ ʫ 

ʚʩʝʭ ʧʦʟʚʦʥʦʯʥʳʭ, ʦʥʘ ʟʘʤʢʥʫʪʘʷ. 

ʎʠʨʢʫʣʷʮʠʷ ʢʨʦʚʠ ʜʦʧʦʣʥʷʝʪʩʷ ʣʠʤʬʦʦʪʪʦʢʦʤ 

ʦʪ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ ʧʦ ʩʠʩʪʝʤʝ ʣʠʤʬʘ-

ʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ, ʫʟʣʦʚ ʠ ʧʨʦʪʦ-

ʢʦʚ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚʧʘʜʘʶʱʠʭ ʚ ʚʝʥʦʟ-

ʥʫʶ ʩʠʩʪʝʤʫ ʚ ʤʝʩʪʝ ʩʣʠʷʥʠʷ ʧʦʜʢʣʶʯʠʯʥʳʭ ʚʝʥ. 

ɺ ʩʦʩʪʘʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚʭʦʜʠʪ 

ʩʝʨʜʮʝ ʠ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ. ʉʝʨʜʮʝ ð ʤʳʰʝʯ-

ʥʳʡ ʦʨʛʘʥ, ʟʘʩʪʘʚʣʷʶʱʠʡ ʢʨʦʚʴ ʜʚʠʛʘʪʴʩʷ, ʨʠʪʤʠ-

ʯʝʩʢʠ ʥʘʛʥʝʪʘʷ ʝʸ ʚ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ð ʧʦʣʳʝ 

ʪʨʫʙʢʠ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦ-

ʜʠʪ ʮʠʨʢʫʣʷʮʠʷ ʢʨʦʚʠ. 

ɺʩʝ ʬʫʥʢʮʠʠ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ ʩʪʨʦʛʦ ʩʦ-

ʛʣʘʩʦʚʘʥʳ ʙʣʘʛʦʜʘʨʷ ʥʝʨʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʡ ʨʝʛʫʣʷ-

ʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʦʤʝʦʩʪʘʟ ʚ ʧʦ-

ʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪ-

ʨʝʥʥʝʡ ʩʨʝʜ. 

ʉʦʩʫʜʳ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʩʦʙʫʶ ʛʝʥʝʪʠʯʝʩʢʠ ʙʦʣʝʝ ʜʨʝʚʥʶʶ ʢʨʦʚʝʥʦʩʥʫʶ 

ʩʠʩʪʝʤʫ ʩʝʨʜʮʘ . ɺ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ ʠʤʝʶʪʩʷ 

ʜʚʝ ʬʦʨʤʳ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʤʠʦʢʘʨʜʘ: ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʝʞʪʨʘʙʝʢʫʣʷʨʥʳʭ ʱʝʣʝʡ ʠ 

ʧʦʟʜʥʝʝ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʝʥʝʯʥʳʭ ʩʦʩʫʜʦʚ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʢʦʤʧʘʢʪʠʟʘʮʠʠ ʤʠʦʢʘʨʜʘ ʠʟ ʯʘʩʪʠ ʤʝʞʪʨʘʙʝ-

ʢʫʣʷʨʥʳʭ ʱʝʣʝʡ ʦʙʨʘʟʫʶʪʩʷ ʦʬʦʨʤʣʝʥʥʳʝ ʠʥʪʨʘ-

ʤʫʨʘʣʴʥʳʝ ʚʝʥʦʟʥʳʝ ʩʦʩʫʜʳ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ 

ʩʚʷʟʴ ʩ ʧʦʣʦʩʪʷʤʠ ʩʝʨʜʮʘ ʠ ʷʚʣʷʶʪʩʷ ʥʘʠʤʝʥʴʰʠʤʠ 

ʚʝʥʘʤʠ ʩʝʨʜʮʘ. ʇʨʠ ʵʪʦʤ ʤʝʞʪʨʘʙʝʢʫʣʷʨʥʳʝ ʱʝʣʠ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʩʯʝʟʘʶʪ. ʆʥʠ ʧʨʦʥʠʢʘʶʪ ʚ ʤʠʦʢʘʨʜ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʠ ʦʙʨʘʟʫʶʪ ʣʘʢʫʥʳ, ʚʳ-

ʩʪʣʘʥʥʳʝ ʵʥʜʦʪʝʣʠʝʤ. 

ʀʟʫʯʝʥʠʶ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ ʚ ʫʩʣʦ-

ʚʠʷʭ ʧʘʪʦʣʦʛʠʠ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘ-

ʙʦʪ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. 

ʆʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʩʦʩʪʦʷʥʠʝ ʵʪʠʭ ʩʦ-

ʩʫʜʦʚ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ 

ʩʝʨʜʮʘ ʠ ʧʨʠ ʠʥʬʘʨʢʪʝ ʤʠʦʢʘʨʜʘ. 

ʇʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ ʥʝʢʦ-

ʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʩʢʣʝʨʦʟ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-

ʊʝʙʝʟʠʷ ʚ ʧʨʝʜʩʝʨʜʠʷʭ, ʩʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʵʣʘʩʪʠʯʝ-

ʩʢʠʭ ʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʚ ʠʭ ʩʪʝʥʢʝ. ʕʣʘʩʪʠ-

ʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʧʨʠ ʵʪʦʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʦʙʦʣʦʯʢʝ, ʘ ʤʳʰʝʯʥʳʝ ʚʦ-

ʣʦʢʥʘ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʨʘʟʚʠʪʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʀʟʨʝʜʢʘ ʦʪʤʝʯʘʝʪʩʷ ʪʨʦʤʙʦʟ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ - ʊʝ-

ʙʝʟʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʩʭʦʜʷʪʩʷ ʥʘ ʤʥʝʥʠʠ, 

ʯʪʦ ʧʦ ʤʝʨʝ ʚʳʢʣʶʯʝʥʠʷ ʥʘ ʧʦʯʚʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦ-

ʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ ʩʝʨʜʮʘ ʩʠʥʫʩʦʠʜʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʵʪʠʭ ʩʦʩʫʜʦʚ ʤʦʞʝʪ ʠʛʨʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ. ɺ 

ʨʘʙʦʪʘʭ ʉʠʣʢʘʥʩʘ ʦʪʤʝʯʘʝʪʩʷ ʩʚʷʟʴ ʩʠʥʫʩʦʠʜʦʚ ʩ 

ʚʝʪʚʷʤʠ ʢʦʨʦʥʘʨʥʦʡ ʩʠʩʪʝʤʳ ʩʝʨʜʮʘ, ʯʪʦ ʨʘʩʮʝʥʠ-

ʚʘʝʪʩʷ ʘʚʪʦʨʦʤ ʢʘʢ ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʤʝʭʘʥʠʟʤ ʢʨʦ-

ʚʦʩʥʘʙʞʝʥʠʷ ʤʠʦʢʘʨʜʘ. 

ɺ ʟʦʥʝ ʩʚʝʞʝʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʦʪʤʝʯʘʝʪʩʷ 

ʪʨʦʤʙʦʟ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ, ʦʪʢʨʳʚʘʶ-

ʱʠʭʩʷ ʥʘ ʵʥʜʦʢʘʨʜʝ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʩʝʨʜʮʘ. ʇʨʦ-

ʩʚʝʪ ʥʝʢʦʪʦʨʳʭ ʩʠʥʫʩʦʠʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦ-

ʢʨʫʛ ʩʪʘʨʳʭ ʠʥʬʘʨʢʪʦʚ ʤʠʦʢʘʨʜʘ, ʜʦʚʦʣʴʥʦ ʰʠʨʦ-

ʢʠʡ. ʉʪʝʧʝʥʴ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʩʠʥʫʩʦʠʜʦʚ 

ʥʝʦʜʠʥʘʢʦʚʘʷ. ʅʘʨʷʜʫ ʩ ʧʦʣʥʦʢʨʦʚʠʝʤ ʦʜʥʠʭ ʩʠʥʫ-

ʩʦʠʜʦʚ ʜʨʫʛʠʝ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʴʶ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ . ʇʨʠ ʩʪʘʨʳʭ ʠʥʬʘʨʢʪʘʭ 

ʤʠʦʢʘʨʜʘ, ʥʘʨʷʜʫ ʩʦ ʩʢʣʝʨʦʟʦʤ ʠ ʪʨʦʤʙʦʟʦʤ ʵʪʠʭ 

ʩʦʩʫʜʦʚ, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʥʦʚʳʝ ʣʝʚʦʞʝʣʫʜʦʯʢʦʚʳʝ 

ʩʦʩʫʜʳ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ . ʇʨʠ ʵʪʦʤ ʚ ʟʦʥʝ ʭʨʦʥʠ-

ʯʝʩʢʦʡ ʘʥʝʚʨʠʟʤʳ ʤʠʦʢʘʨʜʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠ 

https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
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https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D0%B3%D0%B8_%D0%BA%D1%80%D0%BE%D0%B2%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D1%87%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%BA%D0%B8%D1%81%D0%BB%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B1%D0%BE%D0%BB%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BC%D0%BA%D0%BD%D1%83%D1%82%D0%B0%D1%8F_%D0%BA%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D0%BE%D1%81%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BC%D1%84%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%B7%D0%B5%D0%BB
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BC%D1%84%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B4%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D0%BE%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D1%81%D1%83%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0#%D0%A0%D0%B5%D1%84%D0%BB%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%B4%D1%83%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0#%D0%A0%D0%B5%D1%84%D0%BB%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%B4%D1%83%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%B5%D0%BE%D1%81%D1%82%D0%B0%D0%B7
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ʤʦʞʥʦ ʚʠʜʝʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʦʩʫʜʦʚ ɺʴʝʩ-

ʩʝʥʘ-ʊʝʙʝʟʠʷ, ʢʦʪʦʨʳʝ ʟʠʷʶʪ ʥʘ ʬʠʙʨʦʟʥʦʠʟʤʝʥʸʥ-

ʥʦʤ ʵʥʜʦʢʘʨʜʝ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʢʦʨʦʥʘʨʥʳʭ 

ʘʨʪʝʨʠʡ ʩʝʨʜʮʘ ʠ ʠʥʬʘʨʢʪʝ ʤʠʦʢʘʨʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʦʩʫʜʠʩʪʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʩʝʨʜʮʘ. 

ʅʘʨʷʜʫ ʩʦ ʩʢʣʝʨʦʟʦʤ ʠ ʩʫʞʝʥʠʝʤ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦ-

ʚʘʚʰʠʭ ʦʪʚʝʨʩʪʠʡ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ, ʧʨʦ-

ʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʠʥʫʩʦʠʜʦʚ, ʟʠʷʶʱʠʭ 

ʚ ʢʘʤʝʨʫ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʢʨʦʚʠ ʠʟ ʧʦʣʦʩʪʠ ʞʝʣʫʜʦʯʢʘ ʚ ʪʦʣʱʫ 

ʤʠʦʢʘʨʜʘ. 

ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʩʦʩʫʜʘʭ ɺʴʝʩʩʝʥʘï

ʊʝʙʝʟʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠ ʢʣʠʥʠʮʠʩʪʦʚ, ʠ ʚ 30-ʝ ʛʦʜʳ 

ʚ ʧʝʯʘʪʠ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʨʘʙʦʪʳ ʢʣʠʥʠʢʦ-ʘʥʘʪʦ-

ʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʫʩʪʴʝʚ 

ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘïʊʝʙʝʟʠʷ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʣʦʢʘʣʠʟʘʮʠʷ ʠʭ ʢʘʢ ʫ ʤʫʞʯʠʥ, ʪʘʢ ʠ 

ʫ ʞʝʥʱʠʥ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʦʩʥʦʚʥʦʤ ʦʩʪʘ-

ʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. 

ɺ ʧʨʘʚʦʤ ʧʨʝʜʩʝʨʜʠʠ ʫʩʪʴʷ ʩʦʩʫʜʦʚ ʨʘʩʧʦʣʦ-

ʞʝʥʳ: 

- ʫ ʦʚʘʣʴʥʦʛʦ ʦʢʥʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦ 

ʦʚʘʣʴʥʦʤʫ ʚʘʣʠʢʫ ʩʥʠʟʫ, ʨʝʞʝ ï ʥʘ ʤʝʞʩʝʨʜʥʦʡ ʧʝ-

ʨʝʛʦʨʦʜʢʝ ʢʧʝʨʝʜʠ ʠ ʢʟʘʜʠ; ʫ ʧʣʦʜʦʚ ï ʫ ʦʩʥʦʚʘʥʠʷ 

ʢʣʘʧʘʥʘ ʦʚʘʣʴʥʦʛʦ ʦʢʥʘ, ʢʦʛʜʘ ʦʥ ʦʩʥʦʚʘʥʠʝʤ ʦʙʨʘ-

ʱʝʥ ʢʧʝʨʝʜʠ, ʢʟʘʜʠ ʠʣʠ ʢʚʝʨʭʫ;  

- ʢʧʝʨʝʜʠ, ʢʟʘʜʠ ʫ ʫʩʪʴʷ ʚʝʥʝʯʥʦʛʦ ʩʠʥʫʩʘ 

(ʤʦʛʣʠ ʧʨʠʢʨʳʚʘʪʴʩʷ ʢʣʘʧʘʥʦʤ ʊʝʙʝʟʠʷ), ʠʥʦʛʜʘ 

ʙʳʣʠ ʚʠʜʥʳ ʥʘʜʢʣʘʧʘʥʥʳʝ ʫʩʪʴʷ;  

- ʫ ʚʧʘʜʝʥʠʷ ʚʝʨʭʥʝʡ ʧʦʣʦʡ ʚʝʥʳ, ʛʦʨʘʟʜʦ ʨʝʞʝ 

ʙʣʠʞʝ ʢ ʫʩʪʴʶ ʥʠʞʥʝʡ ʧʦʣʦʡ ʚʝʥʳ; 

- ʥʘ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʜʥʝʡ ʩʪʝʥʢʠ, ʠʥʦ-

ʛʜʘ ʙʣʠʞʝ ʢ ʘʥʪʨʠʚʝʥʪʨʠʢʫʣʷʨʥʦʤʫ ʢʘʥʘʣʫ. 

ɺ ʣʝʚʦʤ ʧʨʝʜʩʝʨʜʠʠ ʭʘʨʘʢʪʝʨʥʳʝ ʤʝʩʪʘ ʣʦʢʘ-

ʣʠʟʘʮʠʠ: 

- ʚ ʦʙʣʘʩʪʠ ʣʝʚʦʛʦ ʫʰʢʘ ʫ ʦʩʥʦʚʘʥʠʷ ʛʨʝʙʝʥʯʘ-

ʪʳʭ ʤʳʰʮ, ʥʘ ʪʝʣʝ ʛʨʝʙʝʥʯʘʪʦʡ ʤʳʰʮʳ ʠ ʚ ʱʝʣʷʭ 

ʤʝʞʜʫ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʚ ʧʝʨʝʧʣʝʪʝʥʠʷʭ ʧʦʩʣʝʜʥʠʭ; 

- ʥʘ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʢʠ ʧʨʝʜʩʝʨʜʠʷ, 

ʣʠʙʦ ʙʣʠʞʝ ʢ ʦʚʘʣʴʥʦʤʫ ʦʢʥʫ, ʠ ʚʙʣʠʟʠ ʘʥʪʨʠʦʚʝʥ-

ʪʨʠʢʫʣʷʨʥʦʛʦ ʢʘʥʘʣʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘ ʵʥ-

ʜʦʢʘʨʜʝ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʫʩʪʴʷ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɺ ʧʨʘʚʦʤ ʞʝʣʫʜʦʯʢʝ ʦʪʚʝʨʩʪʠʷ ʣʦʢʘʣʠʟʦʚʘ-

ʣʠʩʴ: 

- ʚ ʦʙʣʘʩʪʠ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʩʨʝʜʥʝʡ ʪʨʝʪʠ ʝʝ, ʨʝʞʝ ï ʚ ʚʝʨʭʥʝʡ 

ʪʨʝʪʠ, ʦʯʝʥʴ ʨʝʜʢʦ ï ʚ ʥʠʞʥʝʡ ʪʨʝʪʠ; 

- ʧʦʜ ʪʨʝʭʩʪʚʦʨʯʘʪʳʤ ʢʣʘʧʘʥʦʤ, ʥʝʩʢʦʣʴʢʦ 

ʯʘʱʝ ʧʦʜ ʧʝʨʝʜʥʝʡ, ʣʠʙʦ ʧʦʜ ʟʘʜʥʝʡ ʩʪʚʦʨʢʦʡ; 

- ʥʘ ʩʦʩʦʯʢʦʚʳʭ ʤʳʰʮʘʭ, ʪʨʘʙʝʢʫʣʘʭ ʠ 

ʤʝʞʪʨʘʙʝʢʫʣʷʨʥʳʭ ʱʝʣʷʭ. 

ɺ ʣʝʚʦʤ ʞʝʣʫʜʦʯʢʝ ʫʩʪʴʷ ʩʦʩʫʜʦʚ ʨʘʩʧʦʣʘʛʘ-

ʣʠʩʴ: 

- ʧʦʜ ʜʚʫʭʩʪʚʦʨʯʘʪʳʤ ʢʣʘʧʘʥʦʤ, ʧʨʠʢʨʳʚʘ-

ʣʠʩʴ ʩʪʚʦʨʢʘʤʠ; 

- ʥʘ ʩʦʩʦʯʢʦʚʳʭ ʤʳʰʮʘʭ, ʪʨʘʙʝʢʫʣʘʭ ʠ 

ʤʝʞʪʨʘʙʝʢʫʣʷʨʥʳʭ ʱʝʣʷʭ; 

- ʥʘ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʝ ʚ ʚʝʨʭʥʝʡ 

ʪʨʝʪʠ ʧʦʜʢʣʘʧʘʥʥʳʝ ʩʦʩʫʜʳ, ʚ ʩʨʝʜʥʝʡ ʪʨʝʪʠ ï 

ʥʝʧʦʩʪʦʷʥʥʦ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʫʰʢʠ 

ʩʝʨʜʮʘ ʦʪʚʝʨʩʪʠʷ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘïʊʝʙʝʟʠʷ ʦʙʥʘ-

ʨʫʞʠʚʘʣʠʩʴ ʨʝʜʢʦ (ɻʘʙʯʝʥʢʦ ɸ.ʂ., 1980). 

ʇʦ ʜʘʥʥʳʤ ʊ.ɺ. ɿʦʣʦʪʦʨʝʚʦʡ (1957), ʃ.ɸ. ʊʘ-

ʨʘʩʦʚʘ (1961) ʠ ʉ.ʇ. ʀʣʴʠʥʩʢʦʛʦ (1971), ʚ ʧʨʘʚʦʡ 

ʧʦʣʦʚʠʥʝ ʩʝʨʜʮʘ ʫ ʚʟʨʦʩʣʳʭ ʫʩʪʴʝʚ ʩʦʩʫʜʦʚ ʊʝʙʝ-

ʟʠʷ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʣʝʚʦʡ. ɸ.ʂ. ɻʘʙʯʝʥʢʦ (1980) ʪʘʢʦʝ 

ʞʝ ʩʦʦʪʥʦʰʝʥʠʝ ʫʩʪʘʥʦʚʠʣ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ. ʆʜʥʘʢʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʯʠʩʣʘ ʩʦʩʫʜʦʚ 

ɺʴʝʩʩʝʥʘïʊʝʙʝʟʠʷ ʪʦʣʴʢʦ ʚ ʞʝʣʫʜʦʯʢʘʭ ʦʙʥʘʨʫ-

ʞʝʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ: 

- ʚ ʧʨʘʚʦʤ ʞʝʣʫʜʦʯʢʝ ʦʙʱʝʝ ʯʠʩʣʦ ʫʩʪʴʝʚ 

ʙʦʣʴʰʝ ʚ 256 ʠʟ 278 ʩʣʫʯʘʝʚ (92,1%). ɺ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʧʨʘʚʦʤ ʞʝʣʫʜʦʯʢʝ ʫʩʪʴʝʚ ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʣʝʚʦʤ ʚ 2 ʨʘʟʘ ʠ ʙʦʣʝʝ; 

- ʚ ʣʝʚʦʤ ʞʝʣʫʜʦʯʢʝ ʦʙʱʝʝ ʯʠʩʣʦ ʫʩʪʴʝʚ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʘʚʦʤ ʚ 12 ʠʟ 278 ʩʣʫʯʘʝʚ (4,31%). 

ʋ ʧʣʦʜʦʚ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʥʝ ʦʙʥʘ-

ʨʫʞʝʥ; 

- ʨʘʚʥʦʝ ʯʠʩʣʦ ʫʩʪʴʝʚ ʚ ʞʝʣʫʜʦʯʢʘʭ ʦʙʥʘʨʫ-

ʞʝʥʦ ʚ 10 ʠʟ 278 ʩʣʫʯʘʝʚ (3,59%), ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʜʚʫʭ 

ʧʣʦʜʦʚ. 

ʅʘʣʠʯʠʝ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳ-

ʚʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʞʝʣʫʜʦʯʢʠ ʚʳʧʦʣʥʷʶʪ ʦʩ-

ʥʦʚʥʫʶ ʥʘʛʨʫʟʢʫ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʩʝʨʜʮʘ. 

ʇʨʦʮʝʩʩ ʫʢʨʫʧʥʝʥʠʷ ʫʩʪʴʝʚ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘï

ʊʝʙʝʟʠʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʚʳʨʘʞʝʥ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ, ʧʦʪʦʤʫ ʯʪʦ ʯʠʩʣʦ ʫʩʪʴʝʚ ʚ ʩʨʝʜʥʝʤ ʫ ʤʫʞ-

ʩʢʦʛʦ ʧʦʣʘ ʤʝʥʴʰʝ, ʘ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʉʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʤ, ʯʪʦ ʥʘʠʙʦʣʴ-

ʰʝʝ ʯʠʩʣʦ ʫʩʪʴʝʚ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʙʥʘ-

ʨʫʞʠʚʘʝʪʩʷ ʚ ʞʝʣʫʜʦʯʢʘʭ, ʟʘʪʝʤ ʚ ʧʨʘʚʦʤ ʧʨʝʜʩʝʨ-

ʜʠʠ, ʥʘʠʤʝʥʴʰʝʝ - ʚ ʣʝʚʦʤ ʧʨʝʜʩʝʨʜʠʠ. ʉ ʚʦʟʨʘʩʪʦʤ 

ʦʙʱʝʝ ʯʠʩʣʦ ʠ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʫʩʪʴʝʚ ʩʦʩʫʜʦʚ ɺʴʝʩ-

ʩʝʥʘ-ʊʝʙʝʟʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ: ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʫʩʪʴʝʚ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʤʦʞʝʪ 

ʫʤʝʥʴʰʘʪʴʩʷ, ʠ ʥʘʦʙʦʨʦʪ. ɺ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ ʚʦ 

ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʫʢʨʝʧʣʝʥʠʝ 

ʫʩʪʴʝʚ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʠʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦ-

ʧʨʦʩ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʟʥʘʯʝʥʠʠ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝ-

ʙʝʟʠʷ, ʢʦʪʦʨʳʝ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʛʨʘʶʪ ʥʝ ʤʝʥʴʰʫʶ 

ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʤʠʦʢʘʨʜʘ, ʯʝʤ ʚʝʥʝʯʥʳʝ ʘʨʪʝʨʠʠ. 

ʊʘʢ, ɹʝʣʣʝʪ (1933), ɺʠʪʫʰʠʥʩʢʠʡ (1935), ʃʝʧʦʨ-

ʩʢʠʡ (1938) ʧʨʠʚʦʜʷʪ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʢʦ-

ʛʜʘ ʠʤʝʣʦ ʤʝʩʪʦ ʧʦʯʪʠ ʧʦʣʥʦʝ ʟʘʢʨʳʪʠʝ ʧʨʦʩʚʝʪʘ 

ʚʝʥʝʯʥʳʭ ʘʨʪʝʨʠʡ, ʥʦ ʩʝʨʜʮʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ, ʠ 

ʙʦʣʴʥʳʝ ʞʠʣʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʤʠ ʥʘʣʠʯʠʝʤ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ. 

ʌʫʥʢʮʠʠ ʵʪʠʭ ʩʦʩʫʜʦʚ ʥʝ ʷʚʣʷʶʪʩʷ ʦʜʥʦʪʠʧʥʳʤʠ ʠ 

ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ, ʪʘʢ ʠ ʦʪ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʛʝʤʦʜʠʥʘ-

ʤʠʢʠ (ʊʘʨʘʩʦʚ, 1973). ʇʦ ʜʘʥʥʳʤ ɸ.ʉ. ɿʘʭʘʨʦʚʘ 

(2006), ʩʦʩʫʜʳ ɺʴʝʩʩʝʥʘïʊʝʙʝʟʠʷ ï ʵʪʦ ʛʨʫʧʧʘ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʢʨʦʚʦʪʦʢʘ (ʠʟ 

ʧʦʣʦʩʪʠ ʠʣʠ ʚ ʧʦʣʦʩʪʴ ʩʝʨʜʮʘ) ʩʦʩʫʜʦʚ, ʦʙʱʠʤ ʜʣʷ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʩ 

ʧʦʣʦʩʪʷʤʠ ʩʝʨʜʮʘ. 

ɼʝʪʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʩʪʝʥʦʢ ʩʝʨʜʮʘ 

ʠ ʝʛʦ ʩʦʩʫʜʦʚ, ʦ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʪʝʭ ʠʟ-

ʤʝʥʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʧʘʪʦʣʦʛʠʠ, 
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ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʣʘ-

ʩʪʠʯʥʦʩʪʠ ʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʚʩʝʭ 

ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʩʫʜʦʚ ʩʝʨʜʮʘ. ʉʘʤʳʤ ʯʘʩʪʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷ-

ʝʪʩʷ ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʘʷʩʷ ʥʘʨʫʰʝʥʠʝʤ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʤʠʦʢʘʨʜʘ. ʇʦ-

ʵʪʦʤʫ ʚ ʜʦʩʪʫʧʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠ-

ʪʝʨʘʪʫʨʝ ʥʝ ʦʩʣʘʙʝʚʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʩʝʨʜʮʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʘʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʢʘʨʜʠʦʭʠ-

ʨʫʨʛʠʠ ʩʪʘʚʷʪ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʩʝ ʥʦʚʳʝ ʠ 

ʥʦʚʳʝ ʟʘʜʘʯʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥ-

ʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʝʥʦʟʥʦʤ ʦʪʪʦʢʝ ʢʨʦʚʠ ʦʪ 

ʩʝʨʜʮʘ . 

ʇʨʦʚʝʜʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ 

ʦʙ ʦʩʥʦʚʥʳʭ ʚʝʥʘʭ ʩʝʨʜʮʘ, ʦʩʦʙʝʥʥʦ ʚ ʠʭ ʚʦʟʨʘʩʪ-

ʥʦʡ ʘʥʘʪʦʤʠʠ, ʪʦʧʦʛʨʘʬʠʠ ʠ ʤʦʨʬʦʤʝʪʨʠʠ. ɺ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʚʘʨʠʘʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʦʩʥʦʚʥʳʭ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ ʩʝʨʜʮʘ ʯʝʣʦʚʝʢʘ 

ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʙʦʣʴʰʦʡ ʠ ʩʨʝʜʥʝʡ 

ʚʝʥʘʤ ʩʝʨʜʮʘ, ʧʨʠ ʵʪʦʤ ʨʷʜ ʜʨʫʛʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʝʥ ʩʝʨʜʮʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʢʘʨʜʠʦʭʠʨʫʨʛʦʚ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʚʝʥʝʯʥʳʡ ʩʠʥʫʩ ʩʝʨʜʮʘ - ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʡ ʚʝ-

ʥʦʟʥʳʡ ʩʦʩʫʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʟʘʜʥʝʡ ʯʘʩʪʠ ʚʝʥʝʯʥʦʡ ʙʦʨʦʟʜʳ ʠ 

ʚʳʧʦʣʥʷʶʱʠʡ ʨʦʣʴ ʦʩʥʦʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʦʪʪʦʢʘ 

ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʦʪ ʩʝʨʜʮʘ. 

ʅʘʯʘʣʦ ʩʠʥʫʩʘ, ʢʘʢ ʩʯʠʪʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦ-

ʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʠʷʥʠʶ ʙʦʣʴʰʦʡ ʚʝʥʳ ʩʝʨʜʮʘ ʩ 

ʢʦʩʦʡ ʚʝʥʦʡ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦ-

ʩʣʝʜʥʝʡ ʫʩʪʘʥʦʚʠʪʴ ʤʝʩʪʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʥʝʯʥʦʛʦ 

ʩʠʥʫʩʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʛʨʘʥʠʮʘ 

ʤʝʞʜʫ ʙʦʣʴʰʦʡ ʚʝʥʦʡ ʩʝʨʜʮʘ ʠ ʚʝʥʝʯʥʳʤ ʩʠʥʫʩʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʰʝʡʢʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ 

ʨʷʜ ʘʚʪʦʨʦʚ ʉ.ʉ. ʄʠʭʘʡʣʦʚ (1987). ʅʘ ʚʩʢʨʳʪʦʤ 

ʧʨʝʧʘʨʘʪʝ ʚʝʥʝʯʥʦʛʦ ʩʠʥʫʩʘ ʚʠʜʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʡ ʧʝʨʝʰʝʡʢʫ ʢʣʘʧʘʥ ɺʴʝʩʩʝʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪ-

ʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʨʜʮʘʭ. 

ɺʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ, ʦʪʢʨʳʚʘʶʱʝʝʩʷ ʚ ʧʨʘʚʦʝ 

ʧʨʝʜʩʝʨʜʠʝ, ʧʨʠʢʨʳʪʦ ʢʣʘʧʘʥʦʤ ʊʝʙʝʟʠʷ, ʢʦʪʦʨʦʝ, 

ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ 

ʰʠʨʦʪʥʳʝ ʠ ʜʣʠʥʥʦʪʥʳʝ ʨʘʟʤʝʨʳ, ʘ ʪʘʢʞʝ ʥʝ-

ʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʬʦʨʤ . 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʚʝʥʝʯʥʦʛʦ ʩʠ-

ʥʫʩʘ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʩ ʮʝ-

ʣʴʶ ʦʭʣʘʞʜʝʥʠʷ ʦʪʜʝʣʦʚ ʩʝʨʜʮʘ, ʭʠʨʫʨʛʠ ʥʝʨʝʜʢʦ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʥʝ ʚʩʝ ʩʪʝʥʢʠ ʧʨʝʜʩʝʨʜʠʡ ʠ 

ʞʝʣʫʜʦʯʢʦʚ ʦʭʣʘʞʜʘʶʪʩʷ ʦʜʠʥʘʢʦʚʦ. ʕʪʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʠʟ-ʟʘ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʘʨʠʘʥʪʘʭ ʧʨʠ-

ʪʦʢʘ ʩʝʨʜʝʯʥʳʭ ʚʝʥ ʢ ʩʠʥʫʩʫ. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʧʨʠ ʧʨʘʚʦʚʝ-

ʥʝʯʥʦʤ ʪʠʧʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʣʫʯʰʝ ʨʘʟʚʠʪʘ ʩʠ-

ʩʪʝʤʘ ʚʝʥ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʘ ʧʨʠ ʣʝʚʦʚʝʥʝʯʥʦʤ 

ʪʠʧʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʩʝʨʜʮʘ ʧʨʝʦʙʣʘʜʘʶʪ ʙʦʣʴʰʘʷ 

ʠ ʩʨʝʜʥʷʷ ʚʝʥʳ ʩʝʨʜʮʘ. ʄʝʞʜʫ ʚʝʥʘʤʠ ʩʠʩʪʝʤʳ ʚʝ-

ʥʝʯʥʦʛʦ ʩʠʥʫʩʘ ʠ ʧʝʨʝʜʥʠʤʠ ʚʝʥʘʤʠ ʩʝʨʜʮʘ, ʘ 

ʪʘʢʞʝ ʤʝʞʜʫ ʚʝʥʘʤʠ ʦʜʥʦʡ ʛʨʫʧʧʳ ʩʫʱʝʩʪʚʫʶʪ 

ʘʥʘʩʪʦʤʦʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. ɻʣʫʙʦʢʠʝ ʩʦʫʩʪʴʷ ʩʦʝʜʠ-

ʥʷʶʪ ʩʫʙʵʧʠʢʘʨʜʠʘʣʴʥʳʝ ʚʝʥʳ, ʚʝʥʳ ʤʠʦʢʘʨʜʘ ʠ 

ʩʦʩʫʜʳ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ, ʢʦʪʦʨʳʤ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʫʜʝʣʷʶʪ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʤʥʦʛʠʝ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʘʚʪʦʨʳ . 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʜʝʮ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʘʨʭʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʠʥʜʨʦʤʝ 

ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ ʤʣʘʜʝʥʮʝʚ ʚʳʷʚʠʣʠ ʨʷʜ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʘʥʘʪʦʤʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ 

ʨʘʟʚʠʪʠʠ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ. ɺ 86% ʩʣʫʯʘʝʚ 

ʧʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʩʨʝʟʦʚ ʦʙʥʘʨʫʞʠʚʘ-

ʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʧʦʨʘʞʝʥʠʷ ʤʠʦʢʘʨʜʘ, ʯʪʦ ʷʚʣʷʣʦʩʴ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʉʚʷʟʴ 

ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ ʩ ʢʦʨʦʥʘʨʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʥʝʜʦʨʘʟʚʠʪʠʝ ʠʣʠ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʢʦʣʠʯʝ-

ʩʪʚʘ ʚ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʛʠʧʦ-

ʢʩʠʠ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʦʩʪʘʥʦʚʢʝ ʩʝʨʜʮʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ 

ʦʙʟʦʨʘ ʦʪʤʝʯʝʥʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʫ-

ʜʘʭ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ 

ʨʘʥʥʝʛʦ, ʘ ʪʘʢʞʝ ʫ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ , ʢʦʪʦʨʳʝ ʠʛ-

ʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʝ, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜ-

ʧʦʣʘʛʘʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʵʪʠʭ ʠʟʤʝʥʝ-

ʥʠʡ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ,ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʘʷ 

ʥʘʫʢʘ ʦ ʩʪʨʦʝʥʠʠ ʠ ʬʫʥʢʮʠʠ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ 

ʩʝʨʜʮʘ ʨʘʩʧʦʣʘʛʘʝʪ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʘʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʠʟʫʯʝʥʳ ʘʥʘʪʦʤʘʤʠ ʠ ʛʠʩʪʦʣʦʛʘʤʠ ʙʦʣʝʝ 

ʯʝʤ ʟʘ ʚʝʢʦʚʦʡ ʧʝʨʠʦʜ. ʕʪʠ ʬʘʢʪʳ ʚʦ ʤʥʦʛʠʭ ʩʣʫ-

ʯʘʷʭ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʥʮʝʧʮʠ-

ʷʤʠ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. ʇʨʦʙʣʝʤʘ ʚʝ-

ʥʝʯʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʠ ʫʞʝ 

ʜʘʚʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʤʦʨʬʦʣʦʛʦʚ, 

ʬʠʟʠʦʣʦʛʦʚ ʠ ʢʣʠʥʠʮʠʩʪʦʚ. 
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CONGENITAL HEART DEFECTS AS A CAUSAL FACTOR IN THE DEVELOPMENT OF 

PULMONARY HYPERTENSION IN CHILDREN  

 
ɸʥʥʦʪʘʮʠʷ:  

ɺ ʥʘʰʝʡ ʩʪʘʪʴʝ ʦʪʤʝʯʝʥʳ, ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ ʢʘʢ ʧʨʠʯʠʥʥʳʡ ʬʘʢʪʦʨ ʚ ʨʘʟʚʠʪʠʷ ʣʝʛʦʯʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ ʫ ʜʝʪʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ. 
Abstract:  

Our article highlights congenital heart defects as a causative factor in the development of pulmonary hyper-

tension in children, which is relevant in modern medicine based on literary sources. 
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ɺʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ (ɺʇʉ) ʟʘʥʠʤʘʶʪ 

ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʣʝʛʦʯʥʦʡ ʛʠ-

ʧʝʨʪʝʥʟʠʠ (ʃɻ) ʫ ʜʝʪʝʡ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ ,ʯʪʦ ʣʝʛʦʯʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ (ʃɻ), ʢʦʪʦʨʘʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 10-35 % 

ʩʣʫʯʘʷʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʠ ʛʨʦʟʥʳʤ 

ʦʩʣʦʞʥʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʚʨʦʞʜʝʥʥʳʭ 

ʧʦʨʦʢʦʚ ʩ ʣʝʚʦ-ʧʨʘʚʳʤ ʩʙʨʦʩʦʤ.  

ʇʝʨʝʩʪʨʦʡʢʘ, ʘ ʟʘʪʝʤ ʩʢʣʝʨʦʟʠʨʦʚʘʥʠʝ ʣʝʛʦʯ-

ʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʦʤʧʣʝʢʩʘ ʕʡʟʝʥʤʝʥʛʝʨʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 25-30 ʣʝʪ . 

ʋ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʧʨʠ ʚʨʦʞʜʝʥʥʳʭ 

ʧʦʨʦʢʘʭ ʩʝʨʜʮʘ ʩ ʣʝʚʦ-ʧʨʘʚʳʤ ʰʫʥʪʦʤ ʨʘʟʚʠʚʘʝʪʩʷ 

ʛʠʧʝʨʚʦʣʝʤʠʯʝʩʢʘʷ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ . ɺ ʟʘʧʘʜ-

ʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʘʷ JIɻ ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʢʠʥʝʪʠ-

ʯʝʩʢʦʡ, ʪ.ʢ. ʦʙʫʩʣʦʚʣʝʥʘ ʫʩʠʣʝʥʠʝʤ ʣʝʛʦʯʥʦʛʦ ʢʨʦ-

ʚʦʪʦʢʘ . ʆʩʦʙʝʥʥʦʩʪʴʶ ʛʠʧʝʨʚʦʣʝʤʠʯʝʩʢʦʡ ʃɻ ʷʚ-

ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʮʠʠ ɺʇʉ ʜʘʚʣʝʥʠʝ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʩʥʠ-

ʞʘʝʪʩʷ ʜʦ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʪ.ʝ. ʚʦʟʤʦʞʝʥ ʧʦʣ-

ʥʳʡ ʨʝʛʨʝʩʩ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ ʫ ʯʘʩʪʠ ʧʘʮʠʝʥ-

ʪʦʚ ʧʦ ʥʝ ʩʦʚʩʝʤ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ ʫʞʝ ʚ ʨʘʥʥʝʤ 

ʚʦʟʨʘʩʪʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʣʝ-

ʛʦʯʥʳʭ ʩʦʩʫʜʦʚ ʠ ʜʘʞʝ ʨʘʜʠʢʘʣʴʥʘʷ ʢʦʨʨʝʢʮʠʷ ʧʦ-

ʨʦʢʘ ʦʢʘʟʳʚʘʝʪʩʷ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʡ . ɺ çʛʨʫʧʧʫ 

ʨʠʩʢʘè ʧʦ ʨʘʟʚʠʪʠʶ ʢʦʤʧʣʝʢʩʘ ʕʡʟʝʥʤʝʥʛʝʨʘ, 

ʥʘʧʨʠʤʝʨ, ʚʭʦʜʷʪ ʜʝʪʠ ʩ ʦʪʢʨʳʪʳʤ ʘʪʨʠʦʚʝʥʪʨʠʢʫ-

ʣʷʨʥʳʤ ʢʘʥʘʣʦʤ, ʢʦʪʦʨʳʡ ʚ 50% ʩʣʫʯʘʝʚ ʩʦʯʝʪʘ-

ʝʪʩʷ ʩ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ . 

ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʡ ʃɻ 

ʷʚʣʷʶʪʩʷ ʯʘʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ (ʧʥʝʚʤʦʥʠʠ, ʙʨʦʥʭʠʪʳ) ʫ ʜʝʪʝʡ ʛʨʫʜʥʦʛʦ ʠ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩ ɺʇʉ, ʯʪʦ ʚʳʥʫʞʜʘʝʪ ʦʪʢʣʘʜʳ-

ʚʘʪʴ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ. ɼʦ ʩʠʭ 

ʧʦʨ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʫʯʘʠ ʧʦʟʜʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ɺʇʉ 

ʠ ʃɻ. 

ɿʘʨʫʙʝʞʥʳʤʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ ʦʪ-

ʤʝʯʝʥʦ , ʯʪʦ ʚʳʩʦʢʦʝ ʣʝʛʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʚʳ-

ʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʧʨʠ ʧʦʤʦʱʠ ʜʦʧʧʣʝʨ-ʕʭʦʂɻ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʜʥʦ-

ʟʥʘʯʥʦ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʧʝʨʝʩʪʨʦʡʢʠ ʣʝʛʦʯʥʦʛʦ ʩʦ-

ʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ . ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤ ʤʝʪʦʜʦʤ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʙ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʢʘʪʝʪʝʨʠʟʘʮʠʷ ʧʦʣʦʩʪʝʡ ʩʝʨʜʮʘ 

ʠ ʠʥʚʘʟʠʚʥʦʝ ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝ-

ʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙ (ʠʥʛʘ-

ʣʷʮʠʠ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʢʠʩʣʦʨʦʜʘ, ʚʚʝʜʝʥʠʝ ʙʣʦʢʘʪʦ-

ʨʦʚ ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣʦʚ, ʧʨʦʩʪʘʥʦʠʜʦʚ ʠ ʜʨ.) . ʆʜ-

ʥʘʢʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʪʘʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ, ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʚʳʩʦʢʦʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘ-

ʨʘʭ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʢʨʠʥʠʥʛʦʚʳʤ. 

ʀʟʫʯʝʥʠʝ ʧʘʪʦʛʝʥʝʟʘ ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʣʠʪʝ-

ʨʘʪʫʨʳ ʃɻ ʧʨʠ ɺʇʉ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘʧʨʘʚʣʝʥʦ 

ʥʘ: 1) ʧʦʠʩʢ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʤʘʨʢʝʨʘ ʩʪʝʧʝʥʠ ʃɻ 

ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʩʨʦʢʘʭ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ɺʇʉ; 2) ʦʧʨʝʜʝʣʝʥʠʝ ʤʠ-

ʰʝʥʝʡ ʜʣʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʵʪʦʛʦ ʟʘ-

ʙʦʣʝʚʘʥʠʷ. 

ʅʘʨʘʩʪʘʥʠʝ ʣʝʛʦʯʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʜʠʩʙʘʣʘʥʩʘ ʚʘʟʦʢʦ-

ʥʩʪʨʠʢʪʦʨʥʳʭ ʠ ʚʘʟʦʨʝʣʘʢʩʠʨʫʶʱʠʭ ʩʪʠʤʫʣʦʚ. ʇʦ-

ʵʪʦʤʫ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʚʘʟʦʘʢʪʠʚʥʳʭ ʩʫʙʩʪʘʥʮʠʡ (ʵʥʜʦʪʝ-

ʣʠʥʘ-1, ʪʨʦʤʙʦʢʩʘʥʘ ɸ2, ʧʨʦʜʫʢʪʦʚ ʦʢʠʩʣʝʥʠʷ ʦʢ-

ʩʠʜʘ ʘʟʦʪʘ ʠ ʜʨ.) ʚ ʢʨʦʚʠ ʧʨʝʜʩʢʘʟʘʪʴ ʪʝʯʝʥʠʝ ʃɻ . 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚʩʝ ʪʘʢʠ ʷʚʣʷ-

ʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʘ ʥʝ ʠʭ ʘʙʩʦ-

ʣʶʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ. ʉʚʝʜʝʥʠʷ ʦ ʤʝʭʘʥʠʟ-

ʤʘʭ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʃɻ, ʟʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ (ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ) 

ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ ʣʝʢʘʨʩʪʚʘ, ʢ ʧʨʠʤʝʨʫ, ʧʨʝʧʘʨʘʪʳ 

ʧʨʦʩʪʘʮʠʢʣʠʥʘ, ʘʥʪʘʛʦʥʠʩʪʳ ʵʥʜʦʪʝʣʠʥʦʚʳʭ ʨʝ-
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ʮʝʧʪʦʨʦʚ ʠ ʠʥʛʠʙʠʪʦʨʳ ʬʦʩʬʦʜʠʵʩʪʝʨʘʟʳ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʣʫʯʰʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

ʅʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʠʟʫʯʝʥʠʠ ʧʘʪʦʛʝʥʝʟʘ 

ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ (ʘʨʪʝʨʠʘʣʴ-

ʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʘʪʝʨʦʩʢʣʝ-

ʨʦʟʘ) ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘ-

ʣʦʚ. ʊʢʘʥʴ ʣʝʛʢʠʭ ʚʩʣʝʜʩʪʚʠʝ ʝʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ 

ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʘ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ ʠ ʚ 

ʥʦʨʤʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʘʥʪʠ-

ʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝ-

ʥʠʷʭ ʚʦ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʃɻ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ , ʘ ʧʦ ʜʘʥ-

ʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʦʥʠ ʠʛʨʘʶʪ ʦʜʥʫ 

ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʛʠ-

ʧʝʨʪʨʦʬʠʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʠ ʬʠʙʨʦʙʣʘ-

ʩʪʦʚ. ʇʦʢʘʟʘʥʦ ʫʯʘʩʪʠʝ ʥʝʢʦʪʦʨʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʛʦʨ-

ʤʦʥʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʃɻ . ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʣʠʪʝʨʘ-

ʪʫʨʳ (ʚ ʦʩʥʦʚʥʦʤ, ʟʘʨʫʙʝʞʥʦʡ) ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʢʘʩʘʶʪʩʷ ʚʟʨʦʩʣʳʭ ʛʨʫʧʧ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʢʦʤʧʣʝʢʩʦʤ ʕʡʟʝʥʤʝʥʛʝʨʘ. ʕʪʦ ʦʧʨʝʜʝʣʠʣʦ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʥʦʚʳʭ ʘʩʧʝʢʪʦʚ ʧʘʪʦʛʝʥʝʟʘ 

ʛʠʧʝʨʚʦʣʝʤʠʯʝʩʢʦʡ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʫ ʜʝʪʝʡ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʩ ʧʦʨʦʢʘʤʠ. 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʫʪʚʝʨʞʜʝʥʦ ,ʯʪʦ ʣʝʛʦʯʥʘʷ ʛʠ-

ʧʝʨʪʝʥʟʠʷ (ʃɻ) ʚʦʟʥʠʢʘʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʠ ʢʨʫʧʥʳʭ 

ʩʦʩʫʜʦʚ ʩ ʩʠʩʪʝʤʥʦ-ʣʝʛʦʯʥʳʤ ʰʫʥʪʦʤ, ʪ.ʝ. ʩʙʨʦʩʦʤ 

ʢʨʦʚʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ʂ ʪʘʢʠʤ ʧʦʨʦʢʘʤ ʦʪʥʦʩʷʪʩʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʝʬʝʢʪ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, 

ʜʝʬʝʢʪ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʦʪʢʨʳʪʳʡ 

ʘʨʪʝʨʠʘʣʴʥʳʡ (ʙʦʪʘʣʣʦʚ) ʧʨʦʪʦʢ . 

ʅʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ 

ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʦʡ ʩʝʨʜʮʘ ʠʣʠ ʤʝʞʜʫ ʘʦʨ-

ʪʦʡ ʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʝʡ ʧʨʠʚʦʜʠʪ ʢ ʰʫʥʪʠʨʦʚʘʥʠʶ 

ʢʨʦʚʠ. ɺʝʣʠʯʠʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʙʨʦʩʘ ʢʨʦʚʠ ʚ ʢʘʞ-

ʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʨʦʜʦʡ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɺ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʘʚʣʝʥʠʝ ʚ ʣʝʚʳʭ ʦʪʜʝʣʘʭ 

ʩʝʨʜʮʘ ʠ ʘʦʨʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʘʚʳʭ ʦʪ-

ʜʝʣʘʭ ʩʝʨʜʮʘ ʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʧʦʵʪʦʤʫ ʫ ʙʦʣʴ-

ʥʳʭ ʩ ʜʝʬʝʢʪʦʤ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, 

ʜʝʬʝʢʪʦʤ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʦʪʢʨʳ-

ʪʳʤ ʘʨʪʝʨʠʘʣʴʥʳʤ ʧʨʦʪʦʢʦʤ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʙʨʦʩ ʢʨʦʚʠ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʤʘʣʳʡ ʢʨʫʛ ʢʨʦʚʦʦʨʘʱʝʥʠʷ ʧʝʨʝʧʦʣʥʷʝʪʩʷ 

ʢʨʦʚʴʶ. ɺʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʝʠʟ-

ʤʝʥʝʥʥʳʭ ʣʝʛʦʯʥʳʭ ʩʦʩʫʜʦʚ ʣʝʛʦʯʥʳʡ ʢʨʦʚʦʪʦʢ 

ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ 3ð4 ʨʘʟʘ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 

ʢʨʦʚʦʪʦʢʝ ʚ ʙʦʣʴʰʦʤ ʢʨʫʛʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʇʨʠ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʣʝʛʦʯʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʧʘʩʩʠʚʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʣʝʛʦʯʥʦʛʦ ʩʦʩʫʜʠ-

ʩʪʦʛʦ ʨʫʩʣʘ, ʣʝʛʦʯʥʦʝ ʩʦʩʫʜʠʩʪʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

(ʃʉʉ) ʧʦʚʳʰʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʚʝʣʠʯʠʥʘ ʦʙ-

ʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʣʝʛʦʯʥʦʤʫ ʢʨʦʚʦʪʦʢʫ. ɽʩʣʠ 

ʣʝʛʦʯʥʳʡ ʢʨʦʚʦʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 4ð6 ʨʘʟ, ʪʦ 

ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʃʉʉ ʧʦʚʳʰʘʶʪʩʷ ʜʘʚʣʝʥʠʝ 

ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʠ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʧʨʘʚʦʤ ʞʝʣʫʜʦʯʢʝ (ʇɾ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 

40ð45 ʤʤ ʨʪ.ʩʪ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʛʠʧʝʨʢʠʥʝʪʠ-

ʯʝʩʢʘʷè ʬʦʨʤʘ ʠʣʠ ʩʪʘʜʠʷ ʃɻ. ʄʘʣʳʡ ʢʨʫʛ ʢʨʦʚʦ-

ʦʙʨʘʱʝʥʠʷ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠ 

ʜʣʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʣʝʛʦʯʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʧʦ-

ʵʪʦʤʫ ʩʦ ʚʨʝʤʝʥʝʤ ʚ ʣʝʛʦʯʥʳʭ ʩʦʩʫʜʘʭ ʨʘʟʚʠʚʘʶʪʩʷ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʃʉʉ 

ʠ ʜʘʚʣʝʥʠʝ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʧʦʚʳʰʘʶʪʩʷ, ʘ ʣʝ-

ʛʦʯʥʳʡ ʢʨʦʚʦʪʦʢ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

çʦʙʩʪʨʫʢʪʠʚʥʘʷè ʬʦʨʤʘ ʠʣʠ ʩʪʘʜʠʷ ʃ ɻ ʧʨʠ ʚʨʦʞ-

ʜʝʥʥʳʭ ʧʦʨʦʢʘʭ ʩʝʨʜʮʘ ʠ ʢʨʫʧʥʳʭ ʩʦʩʫʜʦʚ ʩ ʩʠ-

ʩʪʝʤʥʦ-ʣʝʛʦʯʥʳʤ ʰʫʥʪʦʤ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʣʝʛʦʯʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʃʉʉ. ʉʪʝʧʝʥʴ ʦʙʨʘʪʠʤʦʩʪʠ 

ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʣʝʛʦʯʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ 

ʨʫʩʣʘ ʧʨʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʘʭ ʩʝʨʜʮʘ ʩ ʩʠʩʪʝʤʥʦ-

ʣʝʛʦʯʥʳʤ ʰʫʥʪʦʤ ʨʘʟʣʠʯʥʘ. ʇʦʨʘʞʝʥʠʷ ʥʦʩʷʪ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦ ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ, ʝʩʣʠ ʧʦʧʝʨʝʯʥʦʝ 

ʩʝʯʝʥʠʝ ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʦʣ ʫʤʝʥʴʰʝʥʦ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ ʠ ʛʠʧʝʨʪʨʦʬʠʠ ʩʨʝʜʥʝʡ ʦʙʦ-

ʣʦʯʢʠ. ʅʘʣʠʯʠʝ ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʛʦ ʘʨʪʝʨʠʠʪʘ ʠ 

ʧʣʝʢʩʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʘʨʪʝʨʠʷʭ ʤʳʰʝʯʥʦʛʦ 

ʪʠʧʘ ʠ ʘʨʪʝʨʠʦʣʘʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʨʘʪʠʤʳʝ ʦʙ-

ʩʪʨʫʢʪʠʚʥʳʝ ʧʦʨʘʞʝʥʠʷ ʣʝʛʦʯʥʦʛʦ ʨʫʩʣʘ. ʅʝʦʙʨʘ-

ʪʠʤʳʝ ʧʦʨʘʞʝʥʠʷ ʣʝʛʦʯʥʦʛʦ ʨʫʩʣʘ ʙʦʣʝʝ ʭʘʨʘʢ-

ʪʝʨʥʳ ʜʣʷ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʣʥʘ ʠ ʢʨʫʧʥʳʭ 

ʩʦʩʫʜʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʢʨʦʚʴ ʰʫʥʪʠʨʫʝʪʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʇɾ ʠʣʠ ʣʝʛʦʯʥʫʶ ʘʨʪʝʨʠʶ, ʯʘʰʝ ʚʩʝʛʦ 

ʧʨʠ ʪʘʢʠʭ ʧʦʩʪʪʨʠʢʫʩʧʠʜʘʣʴʥʳʭ ʰʫʥʪʘʭ, ʢʘʢ ʜʝ-

ʬʝʢʪ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʦʪʢʨʳʪʳʡ 

ʘʨʪʝʨʠʘʣʴʥʳʡ ʧʨʦʪʦʢ. ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʥʝʦʙʨʘʪʠ-

ʤʳʝ ʦʙʩʪʨʫʢʪʠʚʥʳʝ ʧʦʨʘʞʝʥʠʷ ʣʝʛʦʯʥʦʛʦ ʨʫʩʪʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʙʦʣʴʥʳʭ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ, ʧʨʠ ʢʦʪʦ-

ʨʳʭ ʢʨʦʚʴ ʰʫʥʪʠʨʫʝʪʩʷ ʚ ʧʨʘʚʳʝ ʦʪʜʝʣʳ ʩʝʨʜʮʘ 

ʧʨʦʢʩʠʤʘʪʴʥʝʝ ʪʨʝʭʩʪʚʦʨʯʘʪʦʛʦ ʢʣʘʧʘʥʘ, ʥʘʧʨʠʤʝʨ 

ʧʨʠ ʪʘʢʦʤ ʧʨʝʪʨʠʢʫʩʧʠʜʘʣʴʥʦʤ ʰʫʥʪʝ, ʢʘʢ ʜʝʬʝʢʪ 

ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʣʠʰʴ 

ʢʨʫʧʥʳʝ ʧʨʝʪʨʠʢʫʩʧʠʜʘʣʴʥʳʝ ʰʫʥʪʳ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤʠ 

ʦʙʩʪʨʫʢʪʠʚʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʣʝʛʦʯʥʦʛʦ ʨʫʩʣʘ. 

ʅʝʦʙʨʘʪʠʤʳʝ ʦʙʩʪʨʫʢʪʠʚʥʳʝ ʧʦʨʘʞʝʥʠʷ ʣʝʛʦʯʥʦʛʦ 

ʨʫʩʣʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʪʦʡʢʠʤ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʦʚʳʰʝʥʠʝʤ ʃʉʉ ʠ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʜʘʚʣʝʥʠʷ 

ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʠ ʧʨʘʚʳʭ ʦʪʜʝʣʘʭ ʩʝʨʜʮʘ. ʇʨʠ 

ʚʳʨʘ-ʞʝʥʥʦʡ ʠ ʧʝʨʩʠʩʪʠʨʫʶʰʝʡ ʃɻ ʫ ʙʦʣʴʥʳʭ 

ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ ʠ ʢʨʫʧʥʳʭ ʩʦʩʫʜʦʚ 

ʩʙʨʦʩ ʢʨʦʚʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʚʥʘʯʘʣʝ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʚ ʠʪʦʛʝ ʩʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ (ʨʝʘʢʮʠʷ ʕʡʟʝʥʤʝʥʛʝʨʘ). 

ʇʦʟʜʥʶʶ ʩʪʘʜʠʶ ʚ ʨʘʟʚʠʪʠʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ 

ʩʝʨʜʮʘ ʠ ʢʨʫʧʥʳʭ ʩʦʩʫʜʦʚ ʩ ʩʠʩʪʝʤʥʦ-ʣʝʛʦʯʥʳʤ 

ʰʫʥʪʦʤ ʇ. ɺʫʜ ʧʨʝʜʣʦʞʠʣ ʥʘʟʳʚʘʪʴ ʩʠʥʜʨʦʤʦʤ 

ʕʡʟʝʥʤʝʥʛʝʨʘ. ʉʠʥʜʨʦʤ ʕʡʟʝʥʤʝʥʛʝʨʘ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʃʉʉ, ʢʦʪʦʨʳʡ ʧʨʝʚʳʰʘʝʪ 2/3 ʦʙ-

ʱʝʛʦ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

(ʆʇʉʉ), ʠ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʤ ʩʙʨʦʩʦʤ ʢʨʦʚʠ ʠʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʰʫʥʪʠʨʦʚʘʥʠʝʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩʧʨʘʚʘ ʥʘʣʝʚʦ. 

ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʠʩʪʝʤʥʦ-ʣʝʛʦʯʥʦʤ ʰʫʥʪʝ 

ʧʦʢʘʟʘʥʘ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʚʨʦʞʜʝʥʥʦʛʦ 

ʧʦʨʦʢʘ ʩʝʨʜʮʘ. ɹʦʣʴʥʳʝ ʩ ʩʠʥʜʨʦʤʦʤ ʕʡʟʝʥʤʝʥʛʝʨʘ 

ʩʯʡʪʘʶʪʩʷ_ʥʝʦʧʝʨʘʙʝʣʴʥʳʤʠ. 

ʆʪʢʨʳʪʠʝ ʵʥʜʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ ʩʚʷ-

ʟʳʚʘʶʪ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ Henry J. P. ʠ ʩʦʘʚʪ. , ʢʦ-

ʪʦʨʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʚʷʟʴ 
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ʤʝʞʜʫ ʨʘʩʪʷʞʝʥʠʝʤ ʧʨʝʜʩʝʨʜʠʡ ʧʨʠ ʜʳʭʘʥʠʠ ʩ ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʠ-

ʫʨʝʟʘ, ʭʦʪʷ ʩʘʤʠ ʘʚʪʦʨʳ ʩʯʠʪʘʣʠ ʚʳʷʚʣʝʥʥʳʡ ʤʝʭʘ-

ʥʠʟʤ ʨʝʬʣʝʢʪʦʨʥʳʤ.  

ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

,ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʢʘʥʠ ʧʨʝʜʩʝʨʜʠʡ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʭ ʥʘʭʦʜʷʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʧʣʦʪʥʳʝ 

ʪʝʣʴʮʘè, ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʟʚʘʥʥʳʝ çʩʧʝʮʠʬʠʯʝ-

ʩʢʠʤʠ ʛʨʘʥʫʣʘʤʠè, ʢʦʪʦʨʳʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʠʟʦʩʦʤ, 

ʩʦʜʝʨʞʘʪ ʙʝʣʢʦʚʳʝ ʩʫʙʩʪʘʥʮʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʢʨʳʩʘʭ ʙʳʣʦ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʵʢʩʪʨʘʢʪ ʪʢʘʥʠ ʧʨʝʜʩʝʨʜʠʡ ʚʳʟʳʚʘʝʪ 

ʤʦʱʥʳʡ ʜʠʫʨʝʪʠʯʝʩʢʠʡ ʠ ʥʘʪʨʠʡʫʨʝʪʠʯʝʩ ʢʠʡ ʵʬ-

ʬʝʢʪʳ. DeBold A. J. ʠ Flynn T. G. ʧʨʠ ʭʨʦʤʘʪʦʛʨʘ-

ʬʠʠ ʪʢʘʥʠ ʧʨʝʜʩʝʨʜʠʡ ʚʳʷʚʠʣʠ ʙʝʣʦʢ, ʥʘʟʚʘʥʥʳʡ 

çʢʘʨʜʠʦʥʘʪʨʠʥʦʤ Iè ʠʣʠ çʧʨʝʜʩʝʨʜʥʳʤ ʥʘʪʨʠʡʫʨʝ-

ʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤè, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʣ ʜʠʫʨʝʪʠʯʝ-

ʩʢʠʡ ʠ ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪʳ. ʀʩʩʣʝʜʦʚʘ-

ʪʝʣʠ ʚʳʜʝʣʠʣʠ ʵʪʦʪ ʙʝʣʦʢ ʠ ʠʟʫʯʠʣʠ ʝʛʦ ʘʤʠʥʦʢʠʩ-

ʣʦʪʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ʅʝʩʢʦʣʴʢʦ ʧʦʟʞʝ 

Kangava K. ʠ ʩʦʘʚʪ. ʚʳʜʝʣʠʣʠ ʠʟ ʵʢʩʪʨʘʢʪʘ ʪʢʘʥʠ 

ʧʨʝʜʩʝʨʜʠʡ ʯʝʣʦʚʝʢʘ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ ʥʘʪʨʠʠʫʨʝʪʠ-

ʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ (Ŭ, ɓ, ɔ), ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʤʦʣʝʢʫ-

ʣʷʨʥʦʡ ʤʘʩʩʝ, ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʠʭ ʭʠʤʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ Ŭ-ʢʦʤʧʦʥʝʥʪ ʦʙʣʘʜʘʝʪ 

ʥʘʠʙʦʣʴʰʝʡ ʜʠʫʨʝʪʠʯʝʩʢʦʡ, ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʦʡ ʠ 

ʚʘʟʦʜʠʣʘʪʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚ ʧʷʪʴ ʨʘʟ ʧʨʝʚʳ-

ʰʘʶʱʝʡ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʬʬʝʢʪʳ ʜʣʷ ɓ- ʠ ɔ-ʢʦʤʧʦ-

ʥʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʚʳʷʚʣʝʥ ʧʨʝʜʩʝʨʜʥʳʡ 

ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʠʡ ʧʝʧʪʠʜ (atrial natriuretic peptide 

ð ANP). ɺ 1988 ʛ. ʀʟ ʤʦʟʛʘ ʩʚʠʥʴʠ ʙʳʣ ʚʳʜʝʣʝʥ 

ʩʭʦʞʠʡ ʩ ANP ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʠʡ ʧʝʧʪʠʜ, ʥʘʟʚʘʥ-

ʥʳʡ ʤʦʟʛʦʚʳʤ ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʠʤ ʧʝʧʪʠʜʦʤ (brain 

natriuretic peptide ð BNP). ʇʦʩʣʝʜʫʶʱʠʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ BNP ʧʨʦʜʫʮʠʨʫ-

ʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʦʟʛʦʤ, ʥʦ ʠ ʢʘʨʜʠʦʤʠʦʮʠʪʘʤʠ ʠ 

ʠʤʝʝʪ ʪʘʢʦʡ ʞʝ ʨʝʮʝʧʪʦʨʥʳʡ ʘʧʧʘʨʘʪ, ʢʘʢ ʠ ANP . 

ʉʪʨʫʢʪʫʨʘ, ʩʠʥʪʝʟ ʠ ʩʝʢʨʝʮʠʷ BNP. ʇʨʝʜʰʝ-

ʩʪʚʝʥʥʠʢʦʤ BNP ʷʚʣʷʝʪʩʷ ʧʦʣʠʧʝʧʪʠʜ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ 108 ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ (proBNP), ʢʦʪʦ-

ʨʳʡ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʩʝʢʨʝʪʦʨʥʳʭ ʛʨʘʥʫʣʘʭ ʢʘʨʜʠʦ-

ʤʠʦʮʠʪʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚ ʟʨʝʣʳʭ ʬʠʙ-

ʨʦʙʣʘʩʪʘʭ ʤʠʦʢʘʨʜʘ . ɺ ʧʨʦʮʝʩʩʝ ʩʝʢʨʝʮʠʠ ʤʦʣʝ-

ʢʫʣʘ proBNP ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʬʝʨ-

ʤʝʥʪʘ ʬʫʨʠʥʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʘʤʠʥʦʧʝʧʪʠʜʘʟʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʴʶ, ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʘʢʪʠʚʥʳʡ BNP ʠ N-

ʪʝʨʤʠʥʘʣʴʥʳʡ ʬʨʘʛʤʝʥʪ proBNP (NT-proBNP), ʢʦ-

ʪʦʨʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʠʥʝʨʪʝʥ. ʄʦʣʝʢʫʣʘ BNP ʩʦ-

ʩʪʦʠʪ ʠʟ 32 ʘʤʠʥʦʢʠʩʣʦʪ, ʘ NT-proBNP ð ʠʟ 76 .  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʨʦʚʦʪʦʢ ʧʦʩʪʫʧʘʝʪ ʘʢʪʠʚ-

ʥʳʡ BNP ʠ ʥʝʘʢʪʠʚʥʳʡ ʧʝʧʪʠʜ NT-proBNP, ʧʨʠ 

ʵʪʦʤ ʠʭ ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩ-

ʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ. ʆʜʥʘʢʦ ʧʝʨʠʦʜ ʧʦʣʫʞ-

ʠʟʥʠ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʦʪʣʠʯʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ 

BNP 20 ʤʠʥ, ʘ ʜʣʷ NT" proBNP ð ʦʢʦʣʦ 120 ʤʠʥ.  

ɺ ʤʠʦʢʘʨʜʝ ʧʨʝʜʩʝʨʜʠʡ ʠ ʞʝʣʫʜʦʯʢʦʚ ʧʨʠ ʛʠ-

ʧʦʢʩʠʠ ʢʣʠʨʝʥʩ ʅʋʇ ʠ NT-proBNP ʢʣʠʨʝʥʩ ʮʠʨʢʫ-

ʣʠʨʫʶʱʠʭ ʅʋʇ (ANP ʠ BNP) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʫʪʷʤʠ: ʚʥʫʪ-

ʨʠʢʣʝʪʦʯʥʳʤ ʨʘʩʱʝʧʣʝʥʠʝʤ ʚ ʣʠʟʦʩʦʤʘʭ ʠ ʧʨʦʪʝʦ-

ʣʠʟʦʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʡʪʨʘʣʴʥʦʡ ʵʥʜʦʧʝʧʪʠʜʘʟʳ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʅʋʇ ʚʥʫʪʨʴ ʢʣʝʪʦʢ ʩʚʷʟʘʥʦ ʩ ʬʫʥʢ-

ʮʠʝʡ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʥʳʭ ʩʪʨʫʢʪʫʨ ð ʨʝ-

ʮʝʧʪʦʨʦʚ ʢʣʠʨʝʥʩʘ. 

ɼʝʡʩʪʚʠʝ ʅʋʇ ʥʘ ʩʝʨʜʝʯʥʦ ʩʦʩʫʜʠʩʪʫʶ ʩʠ-

ʩʪʝʤʫ. ʅʋʇ ʥʘʟʳʚʘʶʪ çʩʝʤʝʡʩʪʚʦʤ ʚʘʟʦʘʢʪʠʚʥʳʭ 

ʧʝʧʪʠʜʦʚè. ʋʯʠʪʳʚʘʷ ʮɻʄʌ ʟʘʚʠʩʠʤʳʡ ʤʝʭʘʥʠʟʤ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ʅʋʇ, ʧʨʷʤʘʷ ʚʘʟʦʜʠʣʘ-

ʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʠʭ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʳʤ ʵʬʬʝʢʪʦʤ 

. ʅʋʇ ʩʧʦʩʦʙʥʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʠʥʪʝʟ ʦʢʩʠʜʘ 

ʘʟʦʪʘ (NO) ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʛʫʘʥʦʟʠʥ 3 ,5 

ʤʦʥʦʬʦʩʬʘʪʘ ʚ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʢʘʭ ʩʦʩʫʜʦʚ. 

NO ʟʘʚʠʩʠʤʫʶ ʚʘʟʦʜʠʣʘʪʘʮʠʶ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ 

ʚʦʟʤʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʠʭ ʜʝʡʩʪʚʠʷ . ANP ʠ BNP 

ʠʤʝʶʪ ʩʭʦʜʥʳʝ ʩʦʩʫʜʠʩʪʳʝ ʵʬʬʝʢʪʳ, ʘ CNP ʩʯʠ-

ʪʘʶʪ ʙʦʣʝʝ ʤʦʱʥʳʤ ʚʝʥʦʜʠʣʘʪʘʪʦʨʦʤ . ʆʜʥʘʢʦ 

ʧʨʷʤʘʷ ʚʘʟʦʜʠʣʘʪʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ ʅʋʇ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʩʢʘʟʘʥʦ ʤʥʝ-

ʥʠʝ, ʯʪʦ ʧʝʧʪʠʜʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʥʝ ʚʘʟʦʜʠʣʘʪʘʪʦ-

ʨʘʤʠ, ʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʚʘʟ-

ʢʦʥʩʪʨʠʢʪʦʨʦʚ. 

ɸ ʪʘʢʞʝ ʘʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʥʦ ,ʯʪʦ ʙʦʣʝʝ ʧʦ-

ʣʦʚʠʥʳ ʚʩʝʭ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʩʦʩʪʘʚ-

ʣʷʶʪ ʧʦʨʦʢʠ ʩ ʧʝʨʝʧʦʣʥʝʥʠʝʤ ʤʘʣʦʛʦ ʢʨʫʛʘ ʢʨʦʚʦ-

ʦʙʨʘʱʝʥʠʷ. ʀʭ ʝʩʪʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʚʝ-

ʣʠʯʠʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ, 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʩʠʩʪʝʤʫ ʤʘʣʦʛʦ ʢʨʫʛʘ ʢʨʦʚʦʦʙʨʘ-

ʱʝʥʠʷ ʯʝʨʝʟ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʦʙʱʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 

ʧʨʝʜʩʝʨʜʠʡ, ʞʝʣʫʜʦʯʢʦʚ ʣʠʙʦ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫ-

ʜʦʚ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʛʨʦʟʥʦʛʦ ʦʩʣʦʞʥʝʥʠʷ - ʣʝ-

ʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ . ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘ-

ʝʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʝʣʢʠʭ ʩʦ-

ʩʫʜʘʭ ʣʝʛʦʯʥʦ-ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʨʫʩʣʘ. ʉʥʘʯʘʣʘ 

ʧʦʨʘʞʘʝʪʩʷ ʤʝʜʠʘʣʴʥʳʡ ʩʣʦʡ, ʟʘʪʝʤ ʵʥʜʦʪʝʣʠʡ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʠʟʤʝʥʷʝʪʩʷ ʢʣʝʪʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʚʩʝʡ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ, ʦʙʣʠʪʝʨʠʨʫʝʪʩʷ ʠʭ ʧʨʦʩʚʝʪ. 

ʆʙʨʘʪʠʤʳ ʪʦʣʴʢʦ ʧʝʨʚʳʝ ʩʪʘʜʠʠ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨ-

ʪʝʥʟʠʠ. 

ʉʨʝʜʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʨʦʞʜʝʥʥʳʭ ʧʦ-

ʨʦʢʦʚ ʩʝʨʜʮʘ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʚ 9-35% ʦʩʣʦʞ-

ʥʷʝʪ ʦʪʢʨʳʪʳʡ ʘʨʪʝʨʠʘʣʴʥʳʡ ʧʨʦʪʦʢ, ʚ 55-60% -ʜʝ-

ʬʝʢʪ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʫʞʝ ʚ ʨʘʥʥʝʤ 

ʚʦʟʨʘʩʪʝ ʠ ʚ 20-27% -ʜʝʬʝʢʪ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝ-

ʛʦʨʦʜʢʠ ʚ ʙʦʣʝʝ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ . 

ʈʝʘʢʪʠʚʥʦʩʪʴ ʩʦʩʫʜʦʚ ʤʘʣʦʛʦ ʢʨʫʛʘ ʢʨʦʚʦʦʙʨʘ-

ʱʝʥʠʷ ʥʘ ʧʝʨʝʛʨʫʟʢʫ ʦʙʲʝʤʦʤ ʧʨʠ ʥʘʣʠʯʠʠ ʘʨʪʝ-

ʨʠʦ-ʚʝʥʦʟʥʦʛʦ ʩʙʨʦʩʘ ʫ ʙʦʣʴʥʳʭ ʩ ʚʨʦʞʜʝʥʥʳʤʠ 

ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ ʧʨʠ ʨʘʚʥʳʭ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʦʩʪʘʝʪʩʷ ʚʘʨʠʘʙʝʣʴʥʦʡ. ʋ ʯʘʩʪʠ ʙʦʣʴʥʳʭ 

ʚʳʩʦʢʘʷ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʩ ʧʨʠʟʥʘʢʘʤʠ ʩʢʣʝ-

ʨʦʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʚʳʷʚʣʷʝʪʩʷ ʫʞʝ ʚ ʧʝʨʚʳʝ 

ʤʝʩʷʮʳ ʞʠʟʥʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʣʝʛʦʯʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦ-

ʜʠʪʴ ʨʘʜʠʢʘʣʴʥʫʶ ʢʦʨʨʝʢʮʠʶ ʧʦʨʦʢʘ ʚ ʩʪʘʨʰʝʤ 

ʚʦʟʨʘʩʪʝ . 

ʍʠʨʫʨʛʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʧʦʨʦʢʘ ʩʝʨʜʮʘ, ʚʳ-

ʧʦʣʥʝʥʥʘʷ ʚ ʧʦʩʣʝʜʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʮʝʩʩʘ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʫʭʫʜʰʘʝʪ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʛʦ ʠ ʩʚʦʜʠʪ ʥʘ ʥʝʪ 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʞʝ ʘʜʝʢʚʘʪʥʦ ʚʳʧʦʣʥʝʥʥʦʡ ʦʧʝʨʘʮʠʠ 

(ʦʧʝʨʘʮʠʦʥʥʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 20-25%). 

ʅʘʯʠʥʘʷ ʩ IIIA ʩʪʘʜʠʠ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʧʨʠ 

ʥʝʢʦʪʦʨʳʭ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʘʭ ʩʝʨʜʮʘ ʦʧʝʨʘʪʠʚ-

ʥʦʝ ʣʝʯʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʥʳʤ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʥʮʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ 

ʤʳ ʧʨʠʰʣʠ ʢ ʝʜʠʥʦʤʫ ʤʥʝʥʠʶ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʣʝ-

ʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩʦʤ. 
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DIFFERENTIɸL DIɸGNOSIS OF RECURRENT COUGH IN CHILDREN 

 

Introduction.  

"Respiratory pathology", "Acute respiratory infections" (ARI), "cough" are the terms most often used by pe-

diatricians. There is a logical explanation for this: respiratory pathology dominates the structure of childhood 

morbidity, ARI tops the ranking of infectious diseases in the pediatric population, and cough is the most common 

complaint that parents of young patients address pediatricians or family doctors with. The main tool to change 

these disappointing statistics is the implementation of new progressive recommendations for the treatment of chil-

dren with cough-related diseases in the practice of pediatricians. 
 

Key words: cough in children, recurrent cough, differential diagnosis of cough in children. 

 

Respiratory tract pathology in children remains  

the most pressing problem in modern pediatrics. De-

spite the fact that the main category of patients in pri-

mary care are patients with respiratory disorders, there 

are a number of unresolved issues regarding the diag-

nosis and treatment of these conditions. This is espe-

cially true for young children, as the anatomical and 

physiological features of their respiratory system make 

it difficult to interpret the symptoms of respiratory dis-

eases, which leads to erroneous or delayed verification 

of the diagnosis, and thus to the prescription of not al-

ways correct treatment [2]. 

Mʘterial ʘnd Methods. To analyze the data of 

Ukrainian and foreign articles by keywords: cough in 

children, recurrent cough, differential diagnosis of 

cough in children. 

Results ʘnd discussion. According to the Ukrain-

ian Institute for Strategic Studies of the Ministry of 

Health of Ukraine, respiratory diseases are the most 

common among children. In the structure of disease 

prevalence among children under 17, respiratory pa-

thology accounts for 54.2%, which is significantly  

higher than the rate of diseases of other organs and sys-

tems [1]. 

Recurrent cough (RC) - (not associated with ARI) 

repeated (2 or more times a year) episodes of cough 

other than those associated with ARI per year) episodes 

of cough other than those associated with ARI; lasts 

longer than 7-14 days/episode. If the periods of remis -

sion are short, recurrent cough can be difficult to dis-

tinguish from persistent chronic cough [3]. 

Recurrent cough is a common problem that par-

ents often visit family doctors with. There are many 

causes of recurrent cough. Although most cases of re-

current cough are benign, serious illnesses can also 

manifest themselves in this way. 

Although "cough" is an accurate symptom, its se-

verity is often not reported objectively. Studies using 

nighttime audio recordings have shown that parental re-

ports of coughing do not correlate well with the fre-

quency, duration, or intensity of the actual cough. A 

study in which cough was measured objectively 

showed that healthy children aged 10 years on average 

have 10 cough episodes (ranging up to 34) in 24 hours, 

mostly during the day. This number increases during 

respiratory infections, which in healthy children can oc-

cur 5-8 times a year, lasting 7-9 days. This causes an 

additional 50 days of coughing per year. A cough with-

out wheezing is associated with environmental factors, 

including humidity in the home and air pollution, and 

is also closely related to socioeconomic status. Parental 

smoking is associated with an increased prevalence of 

chronic cough, which is 50% in children under 11 years 

of age who have two smoking parents [6].  

Causes of RC:  

Á ɸLLERGY AND REACTIVE AIRWAY 

DISEASE (asthma, allergic or vasomotor rhinitis)  

Á INFECIONS (recurrent viral respiratory infec-

tion, pneumonia, chlamydial infection, mycoplasmal 

infection, pertussis or pertussislike syndrome, tubercu-

losis, psittacosis, fungal infections (histoplasmosis, 

blastomycosis, coccidioidomycosis), parasitic infesta-

tion (visceral larva migrans, ascariasis), sinusitis) 

Á FOREIGN BODY ɸSPIRATION 

Á IMMUNODEFICIENCY DISORDERS 

Á CONGENITAL MALFORMATIONS (trache-

oesophageal fistula, laryngeal cleft, vascular ring, 

bronchiogenic cyst, pulmonary sequestration, immo-

tile cilia syndrome) 

Á CYSTIC FIBROSIS 

Á BRONCHIECTɸSIS 

Á ENVIRONMENTAL IRRITANTS (cigarettes 

smoke, house dust) 

Á CARDIAC FAILURE DRUGS (angiotensin-

converting enzyme inhibitors, 3-Adrenergic antago-

nists) 

Á AIRWAY ENCROACHMENT (mediastinal tu-

mours, mediastinal adenopathy, pulmonary tumours) 

Á PSYCHOGENIC COUGH 

The initial examination of children with cough at 

the first visit involves a thorough history and a focused 

physical examination to decide whether to provide fur-

ther treatment. 

Describing the characteristics of a child's cough is 

crucial in the health care setting. Questions about age 

of onset; wet or dry cough; triggers, frequency and tim-

ing of cough; and the presence of associated symptoms 

should be answered. Age of onset and duration of 

symptoms are important factors. Determining the fre-

quency and possible progression of the cough helps to 

assess whether the child has episodes of acute cough 

resolution or has a potentially serious underlying res-

piratory disease. It is possible to ask parents to keep a 
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cough diary in which they record the frequency, dura-

tion of cough and possible provocative factors. Chil-

dren who have a continuous cough lasting more than 

four weeks should be re-evaluated for serious underly-

ing conditions. Timely intervention can limit the pro-

gressive harm and burden associated with conditions 

such as bronchiectasis, aspiration lung disease, and for-

eign body inhalation [6]. 

Ideally, the clinician should be able to listen to the 

child's cough in the clinic. If the child is unable to 

perform the coughing maneuver in the clinic, you can 

also ask the caregiver to make a video of the child's 

cough. A targeted respiratory examination, especially 

one that looks for digital clubbing, hyperinflated chest, 

Harrison sulci and adventitious breath sounds, can 

guide further evaluation in a child with RC. 

About half of children with asthma develop symp-

toms before the age of 3. A typical history describes 

recurrent episodes of wheezing and/or coughing caused 

by an upper respiratory tract virus (URTI), exercise, or 

weather changes [8]. What used to be called "cough 

variant of asthma" is now more commonly called eo-

sinophilic bronchitis. Treatment consists of inhaled 

corticosteroids, to which this form of cough is usually 

very sensitive. Cough may be the only symptom of the 

full asthma syndrome, so a thorough history should be 

taken. In most cases, no additional examination is re-

quired. In other cases, examination X-ray of the OHC, 

spirography using bronchodilators, sputum induction, 

allergy tests, and trial treatment of bronchial asthma are 

required. 

Predominantly nocturnal cough, as well as any 

history of wheezing and shortness of breath should 

prompt an examination for asthma. 

Reflux-associated cough. The roles of reflux, 

esophageal dysmotility, and aspiration in cough are 

controversial. Treatment strategies for those previously 

supported an aggressive approach to acid suppression 

and pro-kinetic agents, the evidence base does not sup-

port their widespread use. High doses of PPIs can be 

tested in patients with peptic symptoms and/or signs of 

reflux (either direct evidence by laryngoscopy or an in-

creased score on the Hull Airway Reflux Question-

naire). Bisphosphonates and calcium channel antago-

nists can worsen existing reflux disease and increase 

coughing [7]. 

Foreign body aspiration. Foreign body aspiration 

is a common cause of chronic cough among preschool 

children. During infancy, cough can be due to aspira-

tion of milk or formula, which can be secondary to gas-

troesophageal reflux, tracheoesophageal fistula, or lar-

yngeal cleft. Toddlers and preschool children can aspi-

rate a small object, such as a food particle, peanut, 

candy, or small toy. Foreign body aspiration should be 

considered when there is a sudden onset of unexplained 

coughing, wheezing, choking, or cyanosis, which then 

develops into a recurrent/chronic cough. 

The possibility of tuberculosis should also be con-

sidered. Tuberculosis can cause a chronic cough, espe-

cially if there is a secondary infection due to airway ob-

struction from lymph node protrusions or perforations. 

In such cases, symptoms may temporarily disappear 

under the influence of broad-spectrum antibiotics [5]. 

After a child has had an ARI, parents can be reas-

sured if the cough gradually becomes less severe and 

dry by the third week, with periods of cough-free time 

of at least several weeks between episodes and normal 

examination findings. Further tests are not necessary, 

especially in a child who is developing well and shows 

no symptoms during sleep or physical activity at the 

next checkup [6]. 

A X-ray can show underlying pneumonia, foreign 

body, cystic fibrosis, tuberculosis, or bronchiectasis. A 

film taken during expiration could suggest the presence 

of a foreign body. Pulmonary function tests should be 

done if the diagnosis is not obvious. Asthma is 

diagnosed if airway obstruction is present and if 

treatment with a bronchodilator reverses the airway 

obstruction and improves the pulmonary function. 

Bronchial provocation tests, such as exercises or 

inhalation of methacholine or histamine, can be useful 

to identify "hidden asthma" in older children [9]. 

The doctor should make a balanced choice 

between a thorough examination of the patient and 

timely treatment. A thorough examination may lose its 

meaning due to the natural course of the disease - the 

time for natural (without medical intervention) 

recovery will be shorter than the time for a thorough 

examination. Sometimes, depending on the clinical 

situation, trial treatment should be preferred, provided 

that a diagnosis cannot be made at this time for certain 

reasons. 

If a specific cause of cough is established, 

treatment should be carried out in accordance with the 

requirements of certain medical and technological 

documents regulating the provision of medical care for 

these nosologies [3]. 

Conclusions. During the initial examination of a 

child with a cough, it is important to carefully collect  

anamnesis. If possible, ask for a video of the child  

coughing, and keep a cough diary to track the condi-

tions under which the cough occurs. Doctors should 

also consider the benefit-risk of additional tests.  
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ON THE QUESTION OF VIOLATIONS OF THE WHOLE HORMONAL BACKGROUND OF THE 

FEMALE GENITAL SYSTEM  
 

ɸʥʥʦʪʘʮʠʷ: 

 ɺ ʥʘʰʝʡ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʘʩʧʝʢʪʳ ʥʘʨʫʰʝʥʠʡ ʚʩʝʛʦ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʞʝʥʩʢʦʡ ʧʦʣʦʚʦʡ ʩʠ-

ʩʪʝʤʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ. 

Abstract: 

 Our article reflects aspects of disorders of the entire hormonal background of the female reproductive system 

based on a literature review. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʤʦʥʳ, ʘʩʧʝʢʪʳ, ʚʝʱʝʩʪʚʘ, ʛʠʧʦʬʠʟ. 

Key words: hormones, aspects, substances, pituitary gland. 

 

ʗʠʯʥʠʢʠ ʠʛʨʘʶʪ ʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʨʦʣʝʡ ʚ ʞʠʟʥʠ 

ʢʘʞʜʦʡ ʞʝʥʱʠʥʳ. 

 ɺ ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ ʚʭʦʜʠʪ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠ-

ʩʪʝʤʥʦʩʪʠ ʮʠʢʣʘ ʤʝʥʩʪʨʫʘʮʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʯʘʪʴ 

ʠ ʚʳʥʦʩʠʪʴ ʨʝʙʝʥʦʯʢʘ. ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʨʘʙʦʪʳ ʷʠʯ-

ʥʠʢʦʚ ʠʜʝʪ ʥʘʨʫʰʝʥʠʝ ʚʩʝʛʦ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ 

ʞʝʥʩʢʦʡ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʪ. ʢ. ʵʪʠ ʦʨʛʘʥʳ ʦʪʚʝ-

ʯʘʶʪ ʟʘ ʧʨʘʚʠʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʵʪʠʭ ʚʝʱʝʩʪʚ. 

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ 

ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʚʘʰ ʛʠʧʦʬʠʟ 

ʚʳʨʘʙʘʪʳʚʘʝʪ ʛʦʨʤʦʥʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʝʞʝʤʝʩʷʯʥʳʡ 

ʨʦʩʪ ʛʨʫʧʧʳ ʬʦʣʣʠʢʫʣ. ʗʡʮʝʢʣʝʪʢʘ ʚʥʫʪʨʠ ʢʘʞʜʦʡ 

ʨʘʩʪʫʱʝʡ ʬʦʣʣʠʢʫʣʳ ʥʘʯʠʥʘʝʪ ʩʦʟʨʝʚʘʪʴ. ʇʦ ʤʝʨʝ 

ʨʦʩʪʘ ʬʦʣʣʠʢʫʣ ʷʠʯʥʠʢ ʧʨʦʠʟʚʦʜʠʪ ʛʦʨʤʦʥʳ, ʢʦʪʦ-

ʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʪʦʣʱʝʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʦʙʦ-

ʣʦʯʢʠ ʤʘʪʢʠ (ʵʥʜʦʤʝʪʨʠʷ) ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʝʝ ʢ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʂʘʞʜʳʡ ʤʝʩʷʮ ʠʟ ʨʘʩʪʫʱʠʭ ʬʦʣʣʠʢʫʣ ʧʦʣʥʦ-

ʩʪʴʶ ʩʦʟʨʝʚʘʝʪ ʦʜʥʘ ʷʡʮʝʢʣʝʪʢʘ. ʆʥʘ ʚʳʭʦʜʠʪ ʠʟ 

ʦʜʥʦʛʦ ʠʟ ʷʠʯʥʠʢʦʚ ʚ ʬʘʣʣʦʧʠʝʚʫ ʪʨʫʙʫ. ʕʪʦʪ ʧʨʦ-

ʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʦʚʫʣʷʮʠʝʡ. ʆʩʪʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ, 

ʢʦʪʦʨʳʝ ʨʦʩʣʠ ʚ ʵʪʦʪ ʤʝʩʷʮ, ʨʘʟʨʫʰʘʶʪʩʷ, ʠ ʠʭ ʷʡ-

ʮʝʢʣʝʪʢʠ ʚʳʚʦʜʷʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. 

ʌʫʥʢʮʠʠ ʷʠʯʥʠʢʘ: ʛʝʥʝʨʘʪʠʚʥʘʷ-ʦʙʨʘʟʦʚʘʥʠʝ 

ʷʡʮʝʢʣʝʪʦʢ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʟʘʯʘʪʠʷ; ʚʝʛʝʪʘʪʠʚʥʘʷ-

ʨʘʟʚʠʪʠʝ ʧʝʨʚʠʯʥʳʭ (ʧʦʣʦʚʳʝ ʦʨʛʘʥʳ) ʠ ʚʪʦʨʠʯʥʳʭ 

(ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʝʣʝʪʘ, ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʠ ʪ.ʜ.) ʧʦ-

ʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ; ʛʦʨʤʦʥʘʣʴʥʘʷ- ʚʳʨʘʙʦʪʢʘ ʞʝʥ-

ʩʢʠʭ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ. 

ʅʘʨʫʰʝʥʠʝ ʭʦʪʴ ʦʜʥʦʡ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʩʝʨʴ-

ʝʟʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʚʩʝʤ ʚʘʰʝʤ ʟʜʦʨʦʚʴʝ. ʉʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʩʣʦʞʥʦ ʚʳʷʚʠʪʴ ʜʠʩʬʫʥʢʮʠʶ ʵʪʠʭ ʦʨʛʘʥʦʚ, 

ʥʦ ʚʨʘʯʠ-ʛʠʥʝʢʦʣʦʛʠ ʚʳʚʝʣʠ ʥʝʩʢʦʣʴʢʦ ʩʠʤʧʪʦʤʦʚ, 

ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʩ ʚʘʰʠʤʠ ʷʠʯ-

ʥʠʢʘʤʠ ʯʪʦ-ʪʦ ʥʝ ʪʘʢ: ʥʘʨʫʰʝʥʠʝ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ 

ʮʠʢʣʘ, ʜʣʠʪʝʣʴʥʳʝ ʠ ʦʙʠʣʴʥʳʝ ʚʳʜʝʣʝʥʠʷ ʢʨʦʚʠ ʚʦ 

ʚʨʝʤʷ ʤʝʩʷʯʥʳʭ, ʥʝʧʣʘʥʦʚʳʝ ʢʨʦʚʷʥʠʩʪʳʝ ʚʳʜʝʣʝ-

ʥʠʷ ʠʟ ʚʣʘʛʘʣʠʱʘ, ʙʦʣʝʟʥʝʥʥʳʝ ʦʱʫʱʝʥʠʷ ʚ ʞʠʚʦʪʝ 

ʚʦ ʚʨʝʤʷ ʚʩʝʛʦ ʮʠʢʣʘ ʠ ʥʘʨʫʰʝʥʠʝ ʩʦʟʨʝʚʘʥʠʷ ʷʡʮʝ-

ʢʣʝʪʢʠ. ʇʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʷʠʯʥʠʢʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ - ʵʪʦ ʚʨʦʞʜʝʥʥʳʝ ʜʝ-

ʬʝʢʪʳ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʦʨʛʘʥʘ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ, ʧʨʝʨʳʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʙʦʨʪʘ ʠʣʠ ʚ ʩʣʫʯʘʝ ʚʳʢʠʜʳʰʘ, ʩʤʝʥʘ ʢʣʠʤʘʪʘ, 

ʩʪʨʝʩʩʳ, ʧʨʠʝʤ ʣʝʢʘʨʩʪʚ ʠ ʪ. ʜ. ʆʙʨʘʪʠʚʰʠʩʴ ʚ 

ʥʘʰʫ ʢʣʠʥʠʢʫ, ʚʳ ʥʝ ʪʦʣʴʢʦ ʧʨʦʡʜʝʪʝ ʧʦʣʥʫʶ ʜʠʘ-

ʛʥʦʩʪʠʢʫ ʷʠʯʥʠʢʦʚ, ʥʦ ʪʘʢʞʝ ʧʦʣʫʯʠʪʝ ʚʳʩʦʢʦʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʣʝʯʝʥʠʝ. 

ɿʘʨʫʙʝʞʥʳʤʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ ʦʪ-

ʤʝʯʝʥ ʠʥʪʝʨʝʩʥʝʡ ʬʘʢʪ, ʯʪʦ ʜʠʩʬʫʥʢʮʠʷ ʷʠʯʥʠʢʦʚ 

ʫ ʞʝʥʱʠʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʷʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʘ-

ʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʏʪʦʙʳ ʧʨʦʚʝʩʪʠ ʘʜʨʝʩʥʦʝ 
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ʣʝʯʝʥʠʝ, ʚʘʞʥʦ ʚʳʷʩʥʠʪʴ, ʢʘʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʠ-

ʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ. ʈʘʟʦ-

ʙʨʘʪʴʩʷ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʙʝʟ ʧʦʤʦʱʠ ʛʠʥʝʢʦʣʦʛʘ ʥʝ-

ʚʦʟʤʦʞʥʦ. 

ʅʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʠʯ-

ʥʠʢʦʚ ʥʝʧʨʝʤʝʥʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʢʘʢʦʛʦ-

ʣʠʙʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʘʪʦʣʦʛʠʷ ʛʠʥʝ-

ʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʵʥʜʦʢʨʠʥʥʦʛʦ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʧʨʦʬʠʣʷ. ʆʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥʘʭ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʠʝ ʤʝʥ-

ʩʪʨʫʘʮʠʠ ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʦʨʤʘ. ʕʪʦ ʧʝʨʠʦʜ ʙʝ-

ʨʝʤʝʥʥʦʩʪʠ, ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʧʨʝʧʫʙʝʨ-

ʪʘʪʘ (ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʥʘʯʘʣʘ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ) 

ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʳ (ʩʪʦʡʢʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʚʳʢʣʶʯʝ-

ʥʠʷ ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ, ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʧʨʠʭʦ-

ʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪ 50-55 ʣʝʪ). 

ʇʘʪʦʛʥʦʤʦʥʠʯʥʳʡ ʧʨʠʟʥʘʢ ʜʠʩʬʫʥʢʮʠʠ ʷʠʯ-

ʥʠʢʦʚ ï ʵʪʦ ʥʝʨʝʛʫʣʷʨʥʳʡ ʤʝʥʩʪʨʫʘʣʴʥʳʡ ʮʠʢʣ. 

ʇʦʜʦʙʥʳʡ ʩʠʤʧʪʦʤ ʚʩʝʛʜʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʚʦʜʦʤ 

ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʛʠʥʝʢʦʣʦʛʘ. ɺʘʞʥʦ ʚʳʷʚʠʪʴ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʚ ʦʪʩʫʪʩʪʚʠʠ ʘʜʝʢʚʘʪ-

ʥʦʡ ʢʦʨʨʝʢʮʠʠ ʧʨʦʜʦʣʞʘʝʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʠ ʧʨʠ-

ʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʞʝʥʩʢʦʛʦ ʟʜʦʨʦʚʴʷ.  

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʝʨʝʛʫʣʷʨʥʳʡ ʠʣʠ ʫʜʣʠʥʝʥʥʳʡ 

(ʙʦʣʝʝ 40 ʩʫʪʦʢ) ʤʝʥʩʪʨʫʘʣʴʥʳʡ ʮʠʢʣ ʥʘ 34-40% ʧʦ-

ʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʤʝʨʪʠ ʜʦ 70 ʣʝʪ. ʇʦʵʪʦʤʫ ʜʠʩ-

ʬʫʥʢʮʠʶ ʷʠʯʥʠʢʦʚ ʚʘʞʥʦ ʚʦʚʨʝʤʷ ʚʳʷʚʠʪʴ, ʦʧʨʝ-

ʜʝʣʠʪʴ ʧʨʠʯʠʥʫ ʠ ʧʨʦʚʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʣʝʯʝ-

ʥʠʝ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʟʥʘʢ ʜʠʩʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ ï ɻ ʪʦ 

ʥʝʨʝʛʫʣʷʨʥʦʩʪʴ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ. ʆʜʥʘʢʦ ʜʣʷ 

ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʘʞʥʦ ʟʥʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʥʦʨʤʝ ʤʝʥʩʪʨʫʘʮʠʠ 

ʜʦʣʞʥʳ ʜʣʠʪʴʩʷ ʥʝ ʙʦʣʝʝ 8 ʩʫʪʦʢ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ï ʢʦʣʝʙʘʪʴʩʷ ʚ ʧʨʝʜʝ-

ʣʘʭ 24-38 ʩʫʪʦʢ. ʅʝʢʦʪʦʨʳʝ ʛʠʥʝʢʦʣʦʛʠ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʮʠʢʣ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʜʦʣʴʰʝ 35 ʩʫʪʦʢ. 

ɼʠʩʬʫʥʢʮʠʷ ʷʠʯʥʠʢʦʚ ʫ ʧʦʜʨʦʩʪʢʘ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʠʥʘʯʝ. ɺ ʨʘʩʯʝʪ ʙʝʨʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʝʨʚʳʝ 2 

ʛʦʜʘ ʧʦʩʣʝ ʧʝʨʚʳʭ ʤʝʩʷʯʥʳʭ (ʤʝʥʘʨʭʝ) ʤʝʥʩʪʨʫʘʣʴ-

ʥʳʡ ʮʠʢʣ ʤʦʞʝʪ ʙʳʪʴ ʥʝʨʝʛʫʣʷʨʥʳʤ, ʠ ʵʪʦ ʩʯʠʪʘ-

ʝʪʩʷ ʚʘʨʠʘʥʪʦʤ ʥʦʨʤʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʫ ʧʦʜʨʦʩʪʢʦʚ 

ʢʦʣʝʙʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 21 ʜʦ 45 ʩʫʪʦʢ. 

ʇʘʪʦʣʦʛʠʷ ʷʠʯʥʠʢʦʚ ʟʘʥʠʤʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦ-

ʩʪʠ. ʇʦ ʯʘʩʪʦʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʫʭʦʣʠ ʠ ʦʧʫʭʦʣʝ-

ʚʠʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʷʠʯʥʠʢʦʚ ʟʘʥʠʤʘʶʪ ʚʪʦʨʦʝ ʤʝ-

ʩʪʦ ʩʨʝʜʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʞʝʥʩʢʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘ-

ʥʦʚ ʠ ʩʦʩʪʘʚʣʷʶʪ 8-19% ʚʩʝʭ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ . ʇʨʦʙʣʝʤʘ ʙʝʩʧʣʦʜʠʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʦʝ, ʩʦʮʠʘʣʴʥʦ-ʜʝ-

ʤʦʛʨʘʬʠʯʝʩʢʦʝ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʏʘ-

ʩʪʦʪʘ ʙʝʩʧʣʦʜʥʦʛʦ ʙʨʘʢʘ ʩʦʩʪʘʚʣʷʝʪ 10-15% ʦʪ 

ʯʠʩʣʘ ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨ ʠ ʥʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠ-

ʞʝʥʠʶ. ɼʦʣʷ ʙʝʩʧʣʦʜʠʷ ʵʥʜʦʢʨʠʥʥʦʛʦ ʛʝʥʝʟʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 35-40%. ʅʘʨʫʰʝʥʥʳʡ ʬʦʣʣʠʢʫʣʦʛʝ-ʥʝʟ ʷʚ-

ʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʣʶʙʦʡ ʧʘʪʦʣʦʛʠʠ ʛʝʥʝʨʘʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʤʝʞʜʫ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʬʦʣʣʠ-

ʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʚʦʮʠʪʘ ʢ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʶ ʩʫʱʝʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ, ʪʦ ʝʩʪʴ 

ʩʫʜʴʙʘ ʷʡʮʝʢʣʝʪʢʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ 

ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ ʛʠʩʪʠʦʥʘ . ʆʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʠʟ-

ʤʝʥʝʥʠʡ ʛʠʩʪʦʬʠʟʠʦʣʦʛʠʠ ʷʠʯʥʠʢʦʚ ʧʨʠ ʧʘʪʦʣʦʛʠʠ 

ʪʨʝʙʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʭ ʚʘʞʥʝʡʰʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʘ. 

ɸ ʪʘʢʞʝ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ ʝʱʝ ʦʜʥʫ 

ʧʘʪʦʣʦʛʠʶ ʪʘʢʫʶ ʢʘʢ ʢʠʩʪʘ ʷʠʯʥʠʢʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʦʙʨʘʟʦʚʘʪʴʩʷ ʠʟ-ʟʘ ʧʦʯʝʤʫ-ʪʦ ʥʝ ʨʘʟʦʨʚʘʚʰʝʛʦʩʷ 

ʧʫʟʳʨʴʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʩʪʝʥʢʠ ʧʫʟʳʨʴʢʘ ʨʘʩʪʷʛʠʚʘ-

ʶʪʩʷ, ʠ ʪʘʤ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʞʠʜʢʦʩʪʴ. ʆʜʠʥʦʯʥʳʝ 

ʢʠʩʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʠʤʝʥʥʦ ʪʘʢ. 

ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʞʝ ʢʠʩʪʳ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʠʟ-ʟʘ 

ʟʘʧʫʱʝʥʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʄʦʜʘ ʜʠʢ-

ʪʫʝʪ ʥʘʤ ʩʪʠʣʴ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʘʚʪʦʨʳ ʟʘʨʫʙʝʞʥʦʡ 

ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ,ʯʪʦ ʥʝ ʘʜʘʧʪʠʨʦʚʘʥ-

ʥʳʡ ʜʣʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ . ʂʦ-

ʨʦʪʢʠʝ ʶʙʢʠ ʠ ʜʞʠʥʩʳ ʩ ʥʠʟʢʦʡ ʪʘʣʠʝʡ, - ʜʝʚʫʰʢʘʤ 

ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ ʩʪʦʠʪ ʚʩʝʛʦ ʦʜʠʥ ʨʘʟ 

ʧʨʦʡʪʠʩʴ ʚ ʪʘʢʦʤ ʚʠʜʝ ʧʦ ʭʦʣʦʜʥʦʡ ʧʦʛʦʜʝ, ʠ ʚʦʩ-

ʧʘʣʝʥʠʝ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʜʘʩʪ ʦ ʩʝʙʝ ʟʥʘʪʴ. ʂʠʩʪʳ 

ʷʠʯʥʠʢʘ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠʟ ʞʝʣʪʦʛʦ ʪʝʣʘ, ʠʟ 

ʪʢʘʥʠ ʧʦʢʨʳʚʘʶʱʝʡ ʷʠʯʥʠʢ. 

ʇʨʠ ʭʣʘʤʠʜʠʡʥʦʡ ʠʥʬʝʢʮʠʠ ʚʳʷʚʣʝʥʳ ʢʠʩʪʳ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʯʘʩʪʦ - ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʬʦʣʣʠʢʫ-

ʣʷʨʥʳʝ, ʘ ʚ ʨʷʜʝ ʥʘʙʣʶʜʝʥʠʡ ʤʥʦʛʦʢʘʤʝʨʥʳʝ. 

ʂʨʦʤʝ ʧʦʚʳʰʝʥʥʦʛʦ ʨʘʟʨʘʩʪʘʥʠʷ ʚʦʣʦʢʥʠʩʪʳʭ 

ʩʪʨʫʢʪʫʨ ʦʪʤʝʯʝʥʦ ʠʭ ʥʘʙʫʭʘʥʠʝ (ʢʘʢ ʤʫʢʦʠʜʥʦʝ) ʩ 

ʤʝʪʘʭʨʦʤʘʟʠʝʡ ʯʘʩʪʠ ʚʦʣʦʢʦʥ (ʘʥʘʣʦʛʠʯʥʦ ʠʟʤʝʥʝ-

ʥʠʷʤ ʧʨʠ ʩʠʩʪʝʤʥʦʡ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ ʩʦʝʜʠʥʠʪʝʣʴ-

ʥʦʡ ʪʢʘʥʠ- ʢʦʣʣʘʛʝʥʦʟʘʭ). ʀʥʦʛʜʘ ʩʨʝʜʠ ʧʦʣʝʡ ʩʦ-

ʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚʳʷʚʣʷʣʠʩʴ ʢʘʣʴʮʠʬʠʢʘʪʳ 

(ʢʨʠʪʝʨʠʡ ʛʣʫʙʦʢʠʭ ʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ). ʇʨʠ 

ʫʨʝʦʧʣʘʟʤʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘʣʠʯʝʩʪʚʫʶʪ ʝʜʠʥʠʯ-

ʥʳʝ ʢʠʩʪʳ, ʧʨʠʯʝʤ ʪʠʧ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʣʣʠʢʫ-

ʣʷʨʥʳʤ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʦʪʤʝʯʝʥʦ ʧʦʨʘʞʝʥʠʝ ʩʦʩʫ-

ʜʦʚ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʪʠʧʘ. ʀʟʤʝʥʝʥʠʷ ʘʨʪʝʨʠʡ ʠʤʝ-

ʣʠʩʴ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʧʠʪʳʚʘʥʠʝ, ʬʠʙʨʠʥʦʠʜʥʦʝ ʥʘʙʫʭʘʥʠʝ ʜʦ 

ʥʝʢʨʦʟʘ, ʦʯʘʛʦʚʳʝ ʧʨʦʜʫʢʪʠʚʥʳʡ ʚʘʩʢʫʣʠʪ ʘʨʪʝʨʠʡ, 

ʵʥʜʦʚʘʩʢʫʣʠʪ, ʜʝʩʢʚʘʤʘʮʠʷ ʵʥʜʦʪʝʣʠʷ, ʧʨʠʩʪʝʥʦʯ-

ʥʳʡ ʪʨʦʤʙʦʟ ʠ ʧʨʦʯʠʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʨʝʦʣʦʛʠʠʠ. 

ʀʟʤʝʥʝʥʠʷ ʩʪʨʦʤʳ ʧʨʠ ʫʨʝʦʧʣʘʟʤʝʥʥʦʡ ʠʥʬʝʢʮʠʠ 

ʦʪʤʝʯʝʥʳ ʚ ʚʠʜʝ ʦʯʘʛʦʚʦʛʦ ʬʠʙʨʦʟʘ ʢʦʨʢʦʚʦʛʦ ʩʣʦʷ 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʮʠʪʦʟʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʦʙʱʝʥ-

ʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦ ʪʠʧʫ ʢʣʫʙʢʦʚ ʚ ʢʦʨʢʦʚʦʤ ʩʣʦʝ.  

ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʫʭʦʣʝʡ ʠ 

ʦʧʫʭʦʣʝʚʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʷʠʯʥʠʢʘ - ʠʥʬʝʢʮʠʦʥ-

ʥʳʡ ʬʘʢʪʦʨ. ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʬʣʦʨʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚ-

ʥʳʤ ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ. ɽʩʪʴ ʜʘʥʥʳʝ 

ʘʚʪʦʨʦʚ ʢʦʪʦʨʳʝ ʦʪʤʝʯʘʶʪ , ʯʪʦ ʚ ʨʘʟʚʠʪʠʠ ʦʧʫʭʦ-

ʣʝʚʠʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʩʪʠʥʥʳʭ ʦʧʫʭʦʣʝʡ ʦʩʥʦʚ-

ʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʭʨʦʥʠʯʝʩʢʠʤ ʚʦʩʧʘʣʠʪʝʣʴ-

ʥʳʤ ʧʨʦʮʝʩʩʘʤ. ʆʙʥʘʨʫʞʝʥʘ ʨʘʟʣʠʯʥʘʷ ʩʧʝʮʠʬʠʯʝ-

ʩʢʘʷ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʤʠʢʨʦʬʣʦʨʘ ʚ ʧʫʥʢʪʘʪʘʭ 

ʢʠʩʪ ʷʠʯʥʠʢʦʚ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ,ʚʠʨʫʩʥʘʷ ʠ ʭʣʘ-

ʤʠʜʠʡʥʘʷ ʠʥʬʝʢʮʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʵʧʠʪʝʣʠ-

ʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʷʠʯʥʠʢʦʚ (ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʢʠʩʪʳ ʠ ʠʩʪʠʥʥʳʝ ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ) ʪʦʣʴʢʦ ʫ 8 

ʠʟ 108 ʞʝʥʱʠʥ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʧʫʥʢʮʠʠ ʢʠʩʪ, ʥʝ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʣʠ ʫʩʣʦʚʥʦ-ʧʘ-
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ʪʦʛʝʥʥʳʝ ʚʦʟʙʫʜʠʪʝʣʠ .ʇʦ ʤʥʝʥʠʶ ʚʠʨʫʩʥʘʷ ʧʨʠ-

ʨʦʜʘ ʦʧʫʭʦʣʝʡ ʷʠʯʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 25,4 % ʩʣʫ-

ʯʘʝʚ. 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʭʣʘʤʠʜʠʡʥʦʡ, 

ʫʨʝʦʧʣʘʟʤʝʥʥʦʡ, ʤʠʢʦʧʣʘʟʤʝʥʥʦʡ ʠʥʬʝʢʮʠʷʭ 

ʠʤʝʣʦ ʤʝʩʪʦ ʧʨʦʣʠʬʝʨʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʧʠʪʝ-

ʣʠʷ ʦʯʘʛʦʚʦʛʦ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ 

ʛʠʧʝʨʧʣʘʟʠʝʡ ʚʦʣʦʢʥʠʩʪʳʭ ʩʪʨʫʢʪʫʨ. ʄʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʥʘʙʣʶʜʝʥʠʷʭ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳ: ʵʪʦ ʠ ʚʦʩʧʘʣʝʥʠʝ, ʵʪʦ ʠ ʢʠʩʪʳ, ʚ ʝʜʠʥʠʯʥʳʭ 

ʩʣʫʯʘʷʭ - ʩʠʥʜʨʦʤ ʧʦʣʠʢʠʩʪʦʟʥʳʭ ʷʠʯʥʠʢʦʚ, ʚ ʦʜ-

ʥʦʤ - ʩʪʨʦʤʘʣʴʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ. ɺ ʩʪʝʥʢʘʭ ʢʠʩʪ ʷʠʯ-

ʥʠʢʦʚ ʚʳʷʚʣʝʥʘ ʢʘʨʪʠʥʘ ʩʦʩʢʦʚʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʧʠʪʝʣʠʷ. ɺ ʩʣʫʯʘʷʭ ʭʣʘʤʠʜʠʡʥʦʡ 

ʠʥʬʝʢʮʠʠ ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʷʠʯʥʠʢʦʚ. ɺʦ ʚʩʝʭ 

ʥʘʙʣʶʜʝʥʠʷʭ ʙʳʣʠ ʠʟʤʝʥʝʥʠʷ ʚʝʥʦʟʥʳʭ ʠ ʣʠʤʬʘ-

ʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ 

ʨʘʟʣʠʯʥʦʡ ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʘʣʴʬʦʨʤʘʮʠʠ (ʧʦ-

ʚʳʰʝʥʥʦʡ ʠʟʚʠʪʦʩʪʠ ʚʝʥ ʠ, ʚʝʥʫʣ, ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʩʦʩʫʜʦʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʥʮʝ ʥʘʰʝʛʦ ʣʠʪʝʨʘ-

ʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪ ʦ ʮʝʥʥʦʩʪʠ 

ʠʟʫʯʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʤʝʜʠʮʠʥʝ ʚ ʮʝʣʦʤ. 
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Abstract.  

Today, the development of knowledge and the improvement of technologies in such a discipline as artificial 

intelligence (AI), in the field of technical sciences, is relevant. This is the third work, which, as before, describes 

the known information about the structure and principle of work of the central nervous system (CNS) of a living 

organism, such as human. The purpose of the general study is to improve the technology of AI, which is based on 

the structure and principle of work of the CNS of a living organism, for humanoid robots (HR). The purpose of 

this study is to form knowledge regarding the structure of the human brain (HB) parts. To achieve this purpose, a 

search and analysis of known information was carried out; also, graphic illustrations, that describe the 

connections between separate nerve cells of separate parts of the HB, were formed. Briefly, information is 

provided regarding the parts of the CNS in which the process of generating new cells occurs. In addition, the work 

describes the distribution of basic substances ï mainly neurotransmitters, within the CNS; and also, according to 

known information, expressions for calculating the quantities of separate elements and components ï nerve cells, 

mini-columns and oth., the CNS, have been derived for practical implementation in future works. In-depth 

knowledge of the structure of parts HB and the principle of work of the CNS will allow, for future work, to improve 

the technology of AI of HR. 

 
Keywords: central nervous system, neocortex, layer, nerve cells, artificial intelligence, humanoid robot. 

 

1. Introduction. 

Today, there is a need to improve artific ial 

intelligence (AI) technology. 

A series of works [1, 2], including this one, 

provide a description of the structure and operation of 

the central nervous system (CNS) of a living organism 

such as a person. This information, along with 

information, that will be found later, will help in 

improving the AI model and developing software that 

will demonstrate the functioning of the CNS, in some 

approximation to the ideal. 

Unfortunately, although there is quite a lot of 

information regarding the work of the CNS, it has not 

been fully studied. In this regard, the author of the 

manuscript has repeatedly proposed and will continue 

to propose a number of hypotheses, that need proof and 

cannot be accepted by specialists, who work in the field  

of medical science, without them, regarding the 

functioning of the CNS. In most cases, hypotheses, that 

were formed by the author on the basis of his own 

experience, which was obtained while studying 

information, that relates to the fields of technical and 

medical sciences, are specified in the text of the work, 

as those, that require proof. 

This work, incompletely, provides information 

regarding the structure of parts of the brain (B) and 

connections between cells ï those nerve (NC) and glial 

cells (GC), that are located inside one smallest  

component (such as, for example, mini-column or 

micro-column) of a separate part, and also, accordingly, 

those, that located are in the components of different  

plots of this separate part and components of different 

parts of the CNS. 

 

2. General information regarding connections  

in the CNS. 

2.1. General information regarding 

connections between plots of parts, in the CNS. 

As stated above in the text, the anatomy and 

physiology of the CSN have not been fully studied. 

Because of this, there is a problem, that consists in the 

lack of information ï for example, the permissible 

range of the number of cells ï Nʉ and GC, in separate 

layers of the smallest component of the part and each 

of the parts, is unknown; the types of cells and their 

exact location in some parts (for example, the nucleus 

of the hypothalamus) are unknown, however, the 

substances and receptors, that they possess, are known; 

and etc.  

As previously ï in work [1], in this work, to a 

greater extent, accent will be placed on the system of 

connections of cells from the ventral stream of visual 

information. In addition, using the case, the author 

should request the attention of readers to the scheme, 

which was, as an illustration, shown in work [1], where 

it is necessary to replace the link, which is designated 

as Brodmann area (BA) 28, which corresponds to the 

medial entorhinal cortex, with Brodmann area 34, 

which corresponds to the dorsal entorhinal cortex. 

From the works [3, 4], it is known, that there is a small 

number of connections between BA 28 and the 

perirhinal cortex ï BA 35 and 36, compared to BA 34.  

Table 1 provides information regarding the titles 

and their abbreviations, parts and plots of object of the 

CNS, as well as the location of a certain plot, relative 

to an imaginary point, which is defined as the center of 

the object. 

Based on the known information, that was ob-

tained from works [1, 2, 5-164], as well as, that which 

was proposed as a hypothesis, in the form of a table, a 

list of connections between areas (also, sub-parts) of the 

cortex of the hemispheres (HC) of the B (or, BHC), as 

well as, between the areas of the CH of the B and the 

parts of the B. By information, that was proposed as a 

hypothesis, and, that, obviously, needs to be verified, 

author mean such information, that in the works, that 
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were found during the search process, was presented in 

less quantity (ñin detailò) and to this was defined as that 

which is ñnot fully represented.ò Table 2 presents the 

result. Further, in the text, Figure 1, based on known 

information, that was obtained from the same works, 

describes, in more detail, the structure of separate plots 

of some parts. 

 

Table 1. 

Titles, and their abbreviations, of the parts and plots of the CNS objects. 

Name object Abbreviation 

Left L 

Right R 

Superior S, s 

Inferior I, i 

Anterior A, a 

Posterior P, p 

Supra Su 

Retro Re 

Caudal c 

Rostral r 

Lateral L, l 

Medial M, m 

Dorsal D, d 

Ventral V, v 

Ipsilateral IpL 

Contralateral CoL 

Bilateral BiL 

Magnocellular M (Ret) 

Parvocellular P (Ret) 

Koniocellular K (Ret) 

Brodmann area BA 

Bone marrow BoMa 

Brainstem BrSt 

Midbrain MiBr 

Medulla oblongata MeOb 

Metencephalon Mt 

Frontal lobe FrLo 

Occipital lobe OcLo 

Parietal lobe PaLo 

Temporal lobe TeLo 

Superior frontal gyrus SuFrGy 

Middle frontal gyrus MiFrGy 

Orbitofrontal cortex OrFrCo 

Prefrontal cortex PreFrCo 

Dorsal lateral prefrontal cortex DLPreFrCo 

Retrosplenial cortex ReSpCo 

Cingulate cortex CiCo 

Anterior cingulate cortex ACiCo 

Medial temporal gyrus MeTeGy 

Postcentral gyrus PostCeGy 

Corpus callosium CoCa 

Primary visual cortex V1 

Secondary visual cortex V2 

Association visual cortex V3, V3A, V3B, V4, V5, V6, V6A, V7 (v, d) 

Lateral occipital areas LO-1, LO-2, LO-3 

Ventral occipital area VO-1, VO-2 

Anterior inferior temporal area AIT 

Central inferior temporal area CIT 

Posterior inferior temporal area PIT 

Dorsal perirhinal cortex DPrC 

Ventral perirhinal cortex VPrC 

Entorhinal cortex ErC 

Lateral entorhinal cortex LErC 
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Medial entorhinal cortex MErC 

Hippocampus Hc 

Hippocampus subiculum HcSub 

Hippocampus cornu ammonis (1-3 (4)) Hc (CA1-CA3 (CA4)) 

Hippocampus dentate gyrus HcDG 

Indusium griseum InGr 

Claustrum Cl 

Septal nuclei SeN 

Lateral septal nucleus LSeN 

Medial septal nucleus MSeN 

Septum pellucidum SePe 

Paraterminal gyrus PaTeG 

Diagonal band of Brock BrDiBa 

Ventral limb of the diagonal band nucleus of Brock BrDiBaNVLi 

Horizontal limb of the diagonal band nucleus of Brock BrDiBaNHLi 

Amygdala (nuclei) Am (mAm) 

Amygdala basolateral nucleus AmBLN (AmPBLN) 

Amygdala basomedial nucleus AmBMN 

Amygdalo-piriform transition area Am-PiTrAr 

Periamygdaloid area PerAm 

Epithalamus EpiTh 

Habenular nuclei HbN 

Thalamus Th 

Thalamus sensory association nuclei ThSAN 

Thalamus lateral geniculate nucleus ThLGN (DLGN, VLGN) 

Thalamus reticular nucleus ThRtN 

Thalamus midline nuclei ThMdLnN 

Thalamus reuniens nuclues ThReuN 

Thalamus rhomboid nucleus ThRhN 

Thalamus paraventricular nucleus ThPaVeN 

Thalamus paratenial nucleus ThPaTeN 

Thalamus intralaminar nuclei ThILN (ThPILN) 

Thalamus pulvinar nuclei ThPulN 

Thalamus inferior pulvinar nucleus ThIPulN 

Thalamus lateral pulvinar nucleus ThLPulN 

Thalamus lateral posterior nucleus ThLPN 

Thalamus paracentral nucleus ThPaCN 

Thalamus central lateral nucleus ThCLN 

Thalamus central medial nucleus ThCMN 

Thalamus parafascicular nucleus ThPaFsN 

Thalamus lateral nuclei ThLN 

Thalamus lateral dorsal nucleus ThLDN 

Thalamus medial geniculate nucleus ThMGN (dMGN) 

Thalamus interanteromedial nucleus ThIAMN 

Thalamus anterior nuclei  ThAN 

Thalamus anterior medial nucleus ThAMN 

Thalamus anterior ventral nucleus ThAVN 

Thalamus anterior dorsal nucleus ThADN 

Thalamus ventral anterior nucleus ThVAN 

Thalamus ventral posteromedial nucleus ThVPMN 

Hypothalamus Ht (dHt) 

Hypothalamus ventromedial nucleus HtVMN 

Hypothalamus posterior nucleus HtPN 

Hypothalamus paraventricular nucleus HtPaVeN 

Hypothalamus mammillary nucleus HtMaN (HtLMaN, HtMMaN) 

Hypothalamus supramammillary nucleus HtSuMaN 

Hypothalamus retromammillary nucleus HtReMaN 

Hypothalamus premammillary nucleus HtPreMaN 

Hypothalamus tuberal nucleus HtTuN 

Hypothalamus tuberomammillary nucleus HtTuMaN 

Hypothalamus preoptic nuclei HtPreOpN 
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Pineal gland (epiphysis) PnGl 

Pituitary gland (hypophysis) PtGl 

Anterior pituitary gland (adenohypophysis) APtGl 

Posterior pituitary gland (adenohypophysis) PPtGl 

Ventricular zone VeZo 

Basal nuclei BaN 

Meynert basal nucleus MeBaN 

Corpus striatum CoSt (dCoSt, vCoSt) 

Caudate nucleus CaN 

Putamen Pu 

Nucleus accumbens NAc 

Olfactory tubercle OlTu 

Globus Pallidus GlPa (lGlPa, mGlPa) 

External part of globus pallidus ExGlPa 

Internal part of globus pallidus InGlPa 

Substancia nigra SuNi 

Pars reticulata substancia nigra PaReSuNi 

Pars compacta substancia nigra PaCoSuNi 

Subthalamic nucleus SubThN 

Corpora quadrigemina superior colliculus CoQuSuCo 

Corpora quadrigemina inferior colliculus CoQuInCo 

Parabigeminal nucleus PaBiN 

Pretectal nuclei PreTcN 

Pretectal nucleus of the optic tract NOT 

Pretectal olivary (pretectal) nucleus OPN 

Pretectal anterior (pretectal) nucleus APN 

Pretectal posterior (pretectal) nucleus PPN 

Trapezoid body (nuclei) TrBo 

Olfactory bulb OlB 

Anterior olfactory nucleus AOlN 

Reticular formation ReFo 

Raphe nuclei RaN  

Caudal raphe nucleus cRaN 

Dorsal raphe nucleus dRaN 

Median raphe nucleus mRaN 

Locus coeruleus LoCo 

Mesopontine tegmentum MePoTg 

Tegmental pedunculopontine nucleus TgPePoN 

Tegmental laterodorsal nucleus TgLDN 

Ventral tegmental area TgVAr 

Periaqueductal gray PeGr 

Periaqueductal gray supraoculomotor nucleus PeGrSOM 

Red nucleus ReN 

Postrema area PoAr 

Inferior olivary complex IOlCo 

Inferior olivary nucleus IOlN 

Pons Po 

Ventrolateral pons vlPo 

Pontine reticular nucleus PoReN 

Parabrachial nuclei PaBrN 

Cerebellum Ce 

Cerebellum nuclei CeN 

Cerebellum dentate nucleus CeDeN 

Cerebellum interposed nuclei CeInN 

Cerebellum fastigial nucleus CeFaN 

Cranial nerves CrNe 

Vestibular nuclei VsN 

Superior vestibular nucleus SVsN 

Medial vestibular nucleus MVsN 

Pararubral nucleus PaRbN 

Retrorubral nucleus ReRbN 
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Mesencephalic nucleus (CrNe) MsN 

Abducens nuclei AbN 

Medullary nucleus MdN 

Retina Ret 

Dorsal root ganglia DRoG 

Zona Incerta ZoIn 

Accessory optical system AcOpSy 

Accessory optical system lateral terminal nucleus AcOpSyLTrN 

 

Table 2.  

Projection of NC with each other between the BHC BA, and between the BHC BA and B parts. 

BHC BA Afferents from the BHC 

BA 

Afferents from 

the B parts 

Efferents to the BHC BA Efferents to 

the B parts 

BA 17 (V1d) BA 5; 7; 17 (V1v); 18 

(V2d); 19 (V3d, V4d, 

V5); 36 

Ce* (L) [13];  

Am; Th (LGN, 

SAN); 

CoQuSuCo; Cl 

BA 4; 5; 7; 10; 17 (V1v);  

18 (V2d); 19 (V3d, V4d, 

V5, V6); 27; 39 (L); 46 

Ce* (L); Cl;  

Th (vLGN, 

dLGN, SAN, 

PulN, RtN);  

CoSt; 

CoQuSuCo 

BA 17 (V1v) BA 4 (L); 5 (R); 7 (R); 17 

(V1d); 18 (V2v); 19 (V3v, 

V4v); 20 (CIT, AIT); 36;  

41; 42 

Am; Th 

(dLGN, SAN);  

Cl 

BA 4 (L); 5 (R); 7 (R); 9 

(R); 10 (R); 11; 17 

(V1d); 18 (V2v) (R); 19 

(V3v, V4v); 20 (CIT, 

AIT); 21 (21d); 27; 39 

(L); 41; 42; 47 (R) 

Ce* (L); Cl;  

Th (dLGN, 

SAN, RtN);  

BA 18 (V2d) BA 17 (V1d); 18 (V2v);  

19 (V3d, V4d, V5) 

Ce*; 

CoQuSuCo; 

Am; Th 

(dLGN, RtN, 

SAN); Cl 

BA 5 (R); 7 (R); 8 (R); 17 

(V1d); 18 (V2v); 19 

(V3d, V3A, V4d, V5, 

V6, LO-1, LO-2, LO-3);  

23 (L); 31 (R); 36; 37 

Ce*; 

CoQuSuCo; 

Cl; Th (dLGN, 

RtN, PulN, 

SAN); CoSt 

BA 18 (V2v) BA 17 (V1v); 18 (V2d);  

19 (V3v, V4v); 22 (L); 37 

Am; Th 

(dLGN, SAN);  

Cl 

BA 11; 17 (V1v); 18 

(V2d); 19 (V3v, V4v, 

V8); 21; 22 (L); 27; 36;  

37 (L); 44 (L); 45 (L); 47 

HcSub; Cl; Th 

(dLGN, SAN, 

RtN); CoSt 

BA 19 (V3d) BA 17 (V1d); 18 (V2d) 

(R); 19 (V3v, V3A, V4d, 

V5, LO-1, LO-2, LO-3) 

Ce*; Am; Th 

(LGN, SAN);  

CoQuSuCo; Cl 

BA 17 (V1d); 18 (V2d) 

(R); 19 (V3v, V3A, V3B, 

V4d, V5); 30 (L); 32 (L) 

Ce*; 

CoQuSuCo; 

Cl; Th (LGN, 

SAN, PulN) 

BA 19 (V3v) BA 17 (V1v); 18 (V2v) 

(R); 19 (V3d, V4v); 20 

(CIT, AIT); 37 

Am; Th (LGN, 

SAN); Cl 

BA 11 (R); 17 (V1v); 18 

(V2v) (R); 19 (V3d, 

V3A, V4v); 20 (CIT, 

AIT); 21; 30 (L); 32 (L);  

37; 47 (R) 

Cl; Th (LGN, 

SAN, RtN) 

BA 19 (V3A) BA 19 (V3d, V3B, V4, 

LO-1, LO-2, LO-3) 

Am; Th (LGN, 

SAN); Cl 

BA 19 (V3d, V3B, V4d, 

V5, LO-1, LO-2, LO-3 

(R)); 27 (R); 30 (R); 37 

(PIT) 

CoQuSuCo; 

Th (LGN, 

SAN, RtN) 

BA 19 (V3B) BA 19 (V3d, V3A, LO-1, 

LO-2, LO-3) 

Am; Th (LGN, 

SAN); Cl 

BA 19 (V3A, V4d, V5, 

LO-1, LO-2, LO-3) 

CoQuSuCo; 

Th (LGN, 

SAN, RtN) 

BA 19 (V4d) BA 17 (V1d); 18 (V2d);  

BA 19 (V3d, V3A, V3B, 

V4v, V5, V6, V6Ad, 

V6Av, V7, LO-1, LO-2, 

LO-3) 

Am; 

CoQuSuCo; Th 

(LGN, SAN);  

Cl 

BA 17 (V1d); 18 (V2d);  

19 (V3d, V3A, V4v, V5, 

V6, V6Ad, V6Av, LO-1, 

LO-2, LO-3) 

CoQuSuCo; 

Th (LGN, 

SAN, RtN) 

BA 19 (V4v) BA 17 (V1v); 18 (V2v);  

19 (V3v, V4d, V8); 37 

Am; Th (LGN, 

SAN); Cl 

BA 17 (V1v); 18 (V2v);  

19 (V3v, V3A, V4d, V8, 

VO-1, VO-2); 37 

Th (LGN, 

SAN, RtN) 

BA 19 (V5(d)) BA 17 (V1d); 18 (V2d);  

19 (V3d, V3A, V3B, V4d, 

V7, LO-1, LO-2, LO-3) 

Am; Th (LGN, 

IPulN, LPulN);  

CoQuSuCo; Cl 

BA 8; 17 (V1d); 18 

(V2d); 19 (V3d, V4d, 

V6); 41; 42 (L) 

CoQuSuCo; 

Th (LGN, 

SAN, RtN) 
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BA 19 (V6(d)) BA 17 (V1d); 18 (V2d);  

19 (V4d, V5, V7) 

Am; 

CoQuSuCo; Th 

(LGN, SAN);  

Cl 

BA 19 (V4d (L), V6Av , 

V6Ad, V7, LO-1, LO-2, 

LO-3 (R)); 27 (R); 37 

CoQuSuCo; 

Th (LGN, 

SAN, RtN) 

BA 19 (V6Ad) BA 19 (V4d, V6, V6Av) Am; 

CoQuSuCo; Th 

(LGN, SAN);  

Cl 

BA 19 (V4d, V6Av, LO-

1, LO-2, LO-3); 37 

CoQuSuCo; 

Th (LGN, 

SAN, RtN) 

BA 19 (V6Av) BA 19 (V4d, V6, V6Ad) Am; 

CoQuSuCo; Th 

(LGN, SAN);  

Cl 

BA 19 (V4d, V6Ad, LO-

1, LO-2, LO-3) 

CoQuSuCo; 

Th (LGN, 

SAN, RtN) 

BA 19 (V7(d)) BA 19 (V6) Am; 

CoQuSuCo; Th 

(LGN, SAN);  

Cl 

BA 19 (V4d, V5, V6, 

LO-1, LO-2, LO-3); 27 

(R); 30; 37 

CoQuSuCo; 

Th (LGN, 

SAN, RtN) 

BA 19 (V8(v)) BA 18 (V2v); 19 (V4v, 

VO-1, VO-2) 

Am; Th (LGN, 

SAN); Cl 

BA 19 (V4v, VO-1, VO-

2) 

Th (LGN, 

SAN, RtN) 

BA 19 (LO-1(d)) BA 18 (V2d); 19 (V3A, 

V3B, V4d, V6, V6Ad, 

V6Av, V7, LO-2, LO-3) 

Am; Th (LGN, 

SAN); Cl 

BA 19 (V3d, V3A, V3B, 

V4d, V5, LO-2, LO-3) 

Th (LGN, 

SAN, RtN) 

BA 19 (LO-2(d)) BA 18 (V2d); 19 (V3A, 

V3B, V4d, V6, V6Ad, 

V6Av, V7, LO-1, LO-3) 

Am; Th (LGN, 

SAN); Cl 

BA 19 (V3d, V3A, V3B, 

V4d, V5, LO-1, LO-3) 

Th (LGN, 

SAN, RtN) 

BA 19 (LO-3(d)) BA 18 (V2d); 19 (V3A, 

V3B, V4d, V6, V6Ad, 

V6Av, V7, LO-1, LO-2) 

Am; Th (LGN, 

SAN); Cl 

BA 19 (V3d, V3A, V3B, 

V4d, V5, LO-1, LO-2) 

Th (LGN, 

SAN, RtN) 

BA 19 (VO-1(v)) BA 19 (V4v, V8, VO-2) Am; Th (LGN, 

SAN); Cl 

BA 19 (V8, VO-2); 37 Th (LGN, 

SAN, RtN) 

BA 19 (VO-2(v)) BA 19 (V4v, V8, VO-1) Am; Th (LGN, 

SAN); Cl 

BA 19 (V8, VO-1); 37 Th (LGN, 

SAN, RtN) 

BA 37 (PIT) BA 18 (V2d, V2v); 19 

(V3v, V4v, VO-1, VO-2);  

20 (CIT, AIT); 21; 22; 32;  

44; 45; 46 (L); 47 

Am; Th (LGN, 

SAN); Cl 

BA 18 (V2v); 6; 7; 9 (L);  

19 (V3v, V4v); 20 (CIT, 

AIT); 21; 22; 31; 32; 39;  

44; 45; 46 (L); 47 

Th (LGN, 

SAN, RtN) 

BA 20 (CIT) BA 17 (V1v); 19 (V3v);  

37;  

Am; Th (LGN, 

SAN); Cl 

BA 11; 17 (V1v); 19 

(V3v); 27; 36; 37 

Th (LGN, 

SAN, RtN) 

BA 20 (AIT) BA 17 (V1v); 19 (V3v);  

37 

Am; Th (LGN, 

SAN); Cl 

BA 11; 17 (V1v); 19 

(V3v); 27; 36; 37 

Am [14]; Th 

(LGN, SAN, 

RtN) 

BA 21 BA 1-3; 5; 7; 13; 17 

(V2v); 18 (V2v); 19 

(V3v); 22; 31; 35; 36; 37;  

38 (R); 41 

Th; Cl BA 1-3; 4; 8; 9; 13; 22;  

31; 36; 37; 38 (R); 39;  

40; 44; 45; 46; 47 

Pu; Th; Hc 

BA 22 BA 1-3; 10; 13; 18 (V2v) 

(L); 21; 35; 36; 37; 41; 42;  

52 

Th; Cl BA 1-3; 6; 9; 10; 13; 18 

(V2v) (L); 21; 30; 31; 35;  

36; 37; 40; 44; 45; 46;  

47; 52 

Th 

BA 36 (VPrC) BA 5; 7; 11; 12; 13; 14;  

15; 16; 18 (V2); 20 (CIT, 

AIT); 21; 22; 23; 25; 34;  

35; 39; 40; 41; 42; 48; 49;  

51 

GlPa; OlB;  

Am; RaN; Th 

(ReuN, RhN, 

pILN, dMGN, 

IAMN , AMN, 

AVN, VPMN);  

Ht (VMN, 

TuN, PN); Hc 

(Sub, CA1); Cl 

BA 11; 12; 13; 14; 15;  

16; 17 (V1); 21; 22; 27;  

28; 34; 35; 42; 48; 49 

SuNi; CoSt 

(CaN); RaN; 

Am; Th 

(ReuN, 

VPMN); Hc 

BA 35 (DPrC) BA 1-3; 4-10; 11; 12; 13-

16; 7; 22; 23; 27; 28; 34;  

36; 39; 40; 41; 48; 49; 51 

GlPa; OlB;  

Am; PerAm; 

Th (ReuN, 

RhN, IAMN , 

AVN, pILN, 

dMGN, 

BA 9; 10; 11; 12; 13-16;  

21; 22; 27; 34; 36; 48; 49 

SuNi; CoSt 

(CaN) RaN; 

Am; Am-Pi-

TrAr; Th 

(ReuN, 

VPMN); Hc 



50 MEDICAL SCIENCES / ζColloquium - journal Ȼ # 27(186), 202 3 

VPMN); Ht 

(PN, VMN, 

TuN); Hc (Sub, 

CA1); Cl 

BA 28 (MErC) BA 1-3; 5; 7; 9; 10; 11;  

12; 23; 24; 25; 26; 27; 29;  

30; 31; 32; 33; 34; 36; 39;  

40; 44; 45; 46; 48; 49; 51 

MSeN, Hc 

(Sub, CA1, 

CA3), Th (AN 

(AD, AM, AV), 

ReuN), TgVAr, 

Cl, Am, OlB 

BA 11; 12; 27; 34; 35;  

48; 49; 51 

Hc (Sub, CA1, 

CA2, CA3, 

DG); BaN; 

Am; OlB;  

TgVAr 

BA 34 (LErC) BA 1-3; 5; 7; 11; 28; 35;  

36; 39; 40; 49; 51 

Cl; OlB; Am; 

TgVAr; Hc 

(Sub, CA1) 

BA 11; 12; 13-16; 28; 35;  

36; 51 

Hc (Sub, CA1, 

CA2, CA3, 

DG) 

BA 27 (preSub) BA 18; 19; 20; 28; 29; 30;  

35; 36; 49 

Hc (Sub, CA1);  

Th (AN (AD, 

AV), LDN, 

ReuN); 

BrDiBa; Cl;  

LoCo; RaN; 

SePe 

BA 28; 29; 30; 35; 36 Cl; ThADN; 

HcSub; 

HtLMaN 

BA 48 (postSub) BA 14; 26; 28; 29; 30; 35;  

36 

Hc (Sub, CA1);  

Th (VAN , 

ADN, LDN);  

Cl 

BA 26; 28; 29; 30; 35; 36 HcSub; Th 

(VAN, ADN, 

LDN) 

BA 49 (paraSub) BA 28; 35; 36 Hc (Sub, CA1);  

Th (AN 

(ADN), ReuN);  

BrDiBa; Cl;  

LoCo; RaN 

BA 27; 28, 34; 35; 36 Hc (Sub, CA1, 

DG); Th 

(ADN, ReuN);  

HtMMaN; 

AmBLN 

where * ï as is known from the work [13], there is no ñdirectò connection between the NC of the BHC and the NC 

of the cerebellum; the link, through which the signal passes between the BHC and the cerebellum, is the thalamus; 

title of the plots, that are indirectly mentioned in the texts of works, the CNS parts, are marked in yellow; title of 

the plots, information about which, perhaps, or indirectly, was present in the text, but requires verification, the 

CNS parts, are marked in red. 

 

2.2. General information regarding the struc-

ture of the CNS parts. 

From the work [15], that the BHC, over its entire 

area, consists of hyper-columns, and those of mini-co l-

umns, in which there are several layers ï in an amount 

from 1 to 6, cells ï NC, GC and endothelial cells; at the 

same time, NCs interact with other NCs inside each of 

the layers, inside the mini-column, as well as, with  

those NCs, that are located outside of it. From the work 

[16], it is known, that, usually, the number of NCs, that 

are located inside the mini-columns of the associative 

areas of macaques BHC can be in the range of 60-100 

units; and inside the mini-columns of striate (primary  

sensory) areas, the number of NKs can be approxi-

mately 2-3 times greater. In work [17], the term ñmicro-

columnò is described, which is understood as such a 

column, that is part of a plot of the superior temporal 

cortex of humans and primates, and contains approxi-

mately 11 NCs. In the works [15, 18], information is 

provided regarding the number of NCs within each 

layer of the 6 layers of the mini-column of the primary  

visual area of primates BHC. Briefly, information re-

garding the structure of the BHC was given in [1, 2], 

and, in more detail, described in this work.  

From the works [19, 20], information is known re-

garding the organization of most NCs inside the BHC 

mini-columns. These works describe the distinctive 

features of the organization of cells in the primary sen-

sory cortex from the associative sensory cortex. 

In the works [21, 22], the structure of the parahip-

pocampal cortex ï the presence of 5-6 layers in the cor-

tex of the presubiculum (BA 27), parasubiculum (BA 

49), BA 28 and 34 BHC, is described. Based on known 

information, it can be assumed, that the postsubicular 

cortex (BA 48) may also consist of 6 layers. In the 

works [23-25], also, the presence of 6 layers in the en-

torhinal cortex, is indicated.  

On the contrary, in a number of other works [26, 

27], information is provided, that contradicts the infor-

mation, that was found, regarding the number of layers 

in plots of the BHC, which correspond to BA 27 and 

BA 49. In these works, the presence of 1-3 layers, is 

indicated. 

For further work on the formation of a scheme of 

connections between the NCs of the CNS, an option 

was chosen, that describes 6 layers in the areas of the 

parahippocampal cortex of the B. 

The hippocampus consists of 3 parts ï the subicu-

lum (Sub), the cornu ammonium, which in turn consists 

of areas CA1, CA2, CA3 (also, CA4 [28]), and the den-

tate gyrus (DG); Moreover, each part and region con-

sists of a different number of layers ï from 3 (or 1, if 

we take into account the presence of the CA4 region 

[28]) to 6. 
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Information regarding the number of layers for the 

remaining B parts is contained in [1]. 

 

2.3. Neurogenesis and cell migration.  

The works [165-170] describe information regard-

ing neurogenesis and cell migration within the CNS. 

For the following B parts, the following sources are 

given where the generation of future NC and GC oc-

curs: 

Å For BHC, the sources are the lateral ventricles 

and basal ganglia (nuclei) [167]. Initially, future inter-

neurons migrate on either side of the initial and termi-

nal cortical layers; after which, they reach the required 

location [165]. Future projection NC begin their move-

ment, which begins from the lower layers. Future radial 

glia migrate in the same direction; 

Å For the hypothalamus ï there are arcuate and 

ventromedial, mediobasal nuclei of the hypothalamus 

[168]; 

Å For the hippocampus, the source is the dentate 

gyrus of the hippocampus; 

Å For the cerebellum, the sources are the rhombic 

lip, where future granule cells are generated; the ven-

tricular zone, where future Purkinje cells and interneu-

rons are generated [170]; 

Å For the cerebellar nuclei, the sources are the 

rhombic lip, the ventricular zone [170]; 

Å For the olfactory bulb, the source is the subven-

tricular zone (lateral ventricles) [171]. 

In addition, the possibility of generation of future 

NCs in nuclei (nerve ganglia) and tumors, where there 

is a large accumulation of NC and GC, both in the CNS 

and in the peripheral nervous system (PNS), cannot be 

excluded. For example, in work [172], neurogenesis is 

described, the source of which is the sensory ganglia 

that are located in the PNS. In addition, the work [173] 

provides information regarding neurogenesis, the 

source of which is cancer tumors, that were located in 

the prostate gland. This may lead to the assumption, 

that any of the nuclei and tumors are capable of gener-

ating new cells. 

On the contrary, as described in some works, in-

cluding in [174], there is an opinion, that in adulthood 

the organism, including such, as a person, in some parts 

ï for example, the BHC, no new NC are added. How-

ever, the same work indicated, that, nevertheless, new 

NC were added, as a response to a disease such as 

stroke.  

The work [175] describes an effect, that expresses 

the relationship between a decrease in sleep duration 

and, as a response to this, a decrease in the number of 

future NC, which, initially, having the structure of stem 

cells, undergo mitosis within the hippocampus dentate 

gyrus. This effect can be achieved not by a spontane-

ous, one-time change in the sleep/wake pattern, but by 

changing this pattern over a longer period. 

Also, in work [175], it is indicated that the organ-

ismôs experience of stress, or a disease such as depres-

sion, also, leads to a decrease in proliferation and neu-

rogenesis. 

In work [176], it is indicated, that some activities  

of the organism can resume proliferation and neurogen-

esis, and some ï can reduce it. 

 

2.4. Distribution of substances within the CNS. 

Table 3 provides information regarding sub-

stances ï neurotransmitters and modulators, and indi-

vidual parts (some plots of parts), as sources, of the 

CNS, in which these substances are generated and se-

creted. Information about the functions ï the effect on 

the organism, of substances is contained in [1, 177]. 

Table 4 provides information regarding some 

basic parameters of substance receptors ï neurotrans-

mitters and neuromodulators, and their distribution in 

the CNS, as well as, in some objects (also, plots of the 

PNS parts) with which the NC of the CNS are con-

nected. 

Tables 3 and 4 provide information, primarily, re-

garding known neurotransmitters, found in the CNS. In 

addition to these substances, there are others ï mainly 

neuropeptides, which perform the function of signal 

modulation; and which will not be discussed in this 

work. 

Also, in addition, there are substances ï particles 

(molecules) such as agonists and antagonists, the func-

tion of which is signal modulation ï signal transmission 

according to standard conditions ï the requirements of 

a specific receptor for a specific neurotransmitter, and 

blocking or changing its physical parameters, respec-

tively. In this work, this is not considered; however, in 

the future, in work on the formation of a general model, 

it is envisaged.  
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Table 3. 

Divisions of the CNS, that generate and use specific substances. 

Substance Object, in which substances is 

generated 

An object, into which substance is trans-

ferred 

Glutamate Most parts [178] Most parts 

GABA Most parts [179] Most parts 

Aspartate IOlN [177] Ce, CeN [180] 

Glycine BrSt, SpCo [181] BHC, MeOb, Hc, Am, BaN, SuNi, Po, 

SpCo [182] 

dCoSt (CaN, Pu) [182] ExGlPa, InGlPa, PaReSuNi, PaCoSuNi 

[177] 

Acetylcholine TgPePoN (MePoTg) [183] TgVAr (25%), SuNi, Po [183]; Th [183, 

184] 

TgLDN (MePoTg) TgVAr, Po [183]; Th [183, 184] 

MeBaN [185] BHC [185]; ThRtN [184]; Am [186] 

MSeN BHC, Hc [185] 

BrDiBaNVLi Hc [186] 

BrDiBaNHLi OlB [186] 

Norepinephrine LoCo [187]; Po [188] FrLo, CiCo (limbic cortex), MiBr, Ce 

[187]; Ht, Th [188] 

Dopamine PaCoSuNi [189] BaN (CoSt [182]) [187] 

TgVAr NAc [187]; DLPreFrCo, BA 23, 24, 25, 

31, 32, 33 [187] 

Ht Ht (locally) [177] 

Serotonin dRaN, mRaN [190] FrLo, CiCo (limbic system), BaN, Ht 

[187] 

cRaN SpCo [190] 

Histamine HtTuMaN [191] BHC, BrSt, Th, CoSt, HtPreOpN [192] 

 

Table 4. 

Some basic parameters of receptors for specific substances and their location in the CNS and in some ob-

jects, with which CNS NC are connected. 

Substance Object, in 

which sub-

stances is gen-

erated 

Substance 

receptor 

Type of 

signal 

transmission 

Type 

of 

signal 

An object, into which substance is 

transferred 

Glutamate Most parts NMDA  I [20] + BHC [20]; almost, all CNS parts 

[193] 

AMPA I + BHC (outer layer) [20, 194]; MiBr, 

LSeN, Hc, BaN, Am, Ce, Th [194] 

kainate I + BHC [20]; almost, all CNS parts 

[195] 

mGluR1  M + BHC [20]; Ce, SuFrGy, MeTeGy, 

PostCeGy, OrFrCo, ErC, BA 9, 10, 

17, 23, 46, mGlPa, lGlPa, Po, 

SVsN, CrNe II, CoSt (CaN, Pu, 

NAc), TgVAr, Am, Ht, Hc (CA1-

CA3), PaReSuNi, PaCoSuNi 

ThLN, SubThN, IOlCo, SpCo (C1), 

skin, blood vessels (inner part), 

blood, stem cell [196] 

mGluR2  M + CiCo, ACiCo, SuFrGy, MeTeGy, 

PostCeGy, PaLo, SVsN, CrNe V, 

CrNe X (i), ErC, BA 9, 10, 17, 23, 

46, Po, TgVAr, lGlPa, SubThN, Pa-

CoSuNi, CoSt (CaN, Pu, NAc), 

Am, Ce, Hc (CA1-CA3), Ht, PtGl, 

APtGl, SpCo (C1), Ret, BoMa, eye-

lids conjunctiva, nasal membrane 

olfactory segment, tongue upper 

surface, salivary gland, oral mu-

cosa, nasal mucosa, skin, muscle, 
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adipose tissue, blood vessels (inner 

part), vein, blood [197] 

mGluR3 M + SuFrGy, MiFrGy, MeTeGy, Post-

CeGy, FrLo (R), PaLo, OcLo, 

MeOb, CrNe II, CrNe X (i, d), 

SVsN, CiCo, ACiCo, OrFrCo, ErC, 

BA 9, 10, 17, 23, 46, Hc (CA1), 

SubThN, IOlCo, PaReSuNi, Pa-

CoSuNi, TgVAr, mGlPa, lGlPa, 

CoSt (CaN, Pu, NAc), Am, Ce, 

PtGl, APtGl, Ht, ThLN, Ret, SpCo 

(C1), nasal mucosa, buccal mucosa, 

skin, blood vessels (inner part), 

blood [198] 

mGluR4 M + FrLo (R), TeLo, SuFrGy, MiFrGy, 

CiCo, ACiCo, MiBr, CrNe X (d), 

BA 9, 10, 17, Hc (CA1-CA3), 

ThLN, Ce, SuNi, CoSt (CaN, Pu, 

NAc), Po, Ht, Am, APtGl, SpCo 

(C1), adipose tissue, nasal mucosa, 

oral mucosa, minor salivary gland, 

muscle, skin, blood [199] 

mGluR5 M + SuFrGy, MiFrGy, MeTeGy, Post-

CeGy, CiCo, ACiCo, SVsN, CrNe 

X (i, d), OrFrCo, ErC, BA 9, 10, 17, 

23, 46, HcCA1, mGlPa, lGlPa, 

TgVAr, PaReSuNi, PaCoSuNi, Ht, 

Am, CoSt (CaN, Pu, NAc), Po, 

ThLN, SubThN, IOlCo, Ce (R), 

PtGl, APtGl, SpCo (C1), nasal mu-

cosa, blood vessels (inner part), ar-

tery, blood [200] 

mGluR6  M + FrLo (R), SuFrGy, ACiCo, BA 9, 

10, 17, SuNi, CoSt (CaN, Pu, NAc), 

Ce, Am, APtGl, Ht, Hc (CA1-

CA3), SpCo (C1), Ret, eyeballs, na-

sal membrane olfactory segment, 

nasal mucosa, minor salivary gland, 

smooth muscle tissue, skin, lym-

phatic system [201] 

mGluR7 M + FrLo (R), SuFrGy, MeTeGy, Post-

CeGy, CiCo, ACiCo, BrSt, Mt, 

SVsN, OrFrCo, ErC, BA 9, 10, 17, 

23, 46, ThLN, SubThN, HcCA1, 

Am, Ht, SuNi, CoSt (CaN, Pu, 

NAc), PtGl, SpCo (C1), nasal mem-

brane olfactory segment, oral mu-

cosa, buccal mucosa, salivary 

gland, adipose tissue, smooth mus-

cle tissue, skin, blood vessels (inner 

part), blood [202] 

mGluR8 M + FrLo (R), PaLo, SuFrGy, Post-

CeGy, CiCo, ACiCo, MeOb, BrSt, 

Mt, CrNe X (i), CrNe II, SVsN, 

ErC, BA 9, 10, 17, 23, 46, HcCA1, 

Po, PaReSuNi, PaCoSuNi, ThLN, 

CoSt (CaN, Pu, NAc), Ce, Am, 

SuNi, Ht, APtGl, Ret, SpCo (C1), 

nasal membrane olfactory segment, 

nasal mucosa, buccal mucosa, adi-

pose tissue, muscle, blood [203] 

GABA Most parts GABAA I - 

(and, 

BHC [20]; most parts [205] 
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+ 

[204]) 

GABAB M - BHC [20]; MiBr, Hc, Th, BaN, Ht, 

Ret [205] 

GABAC I - CoQuSuCo, Ce, Hc, Ret [206];  

AmLN [207] 

Aspartate InOl [177] NMDA  I [208]  BHC [209]; Ce, CeN [180]; Hc 

[210]; Th [211]; PPtGl [212]; BrSt, 

rSpCo [213] 

AMPA 

[210] 

  Ht [212] 

Kainite 

[214] 

  Ht [212] 

mGluR1 

[209] 

M  Ht [209] 

Glycine BrSt, SpCo 

[181]; CaN, Pu 

[182] 

Ŭ1 I [215] - 

[181] 

BrSt [216, 217]; SpCo (C1) [216-

218]; PreFrCo, CiCo, ACiCo, Ht, 

SuNi, Ce, CoSt (Pu, NAc) [218]  

Ŭ2 I - BrSt (as a heteromeric receptor) 

[216]; SpCo (C1) [216, 219]; FrLo 

(R), SuFrGy, CiCo, ACiCo, ErC, 

BA 9, 10, 17, Ht, Am, Ce, CoSt 

(NAc, Pu, CaN), SuNi, Hc (CA1-

CA3), PtGl, APtGl, olfactory lobe, 

blood [219] 

Ŭ3 I - Ht [220, 221]; SpCo (C1 (dorsal 

horn)) [181, 221]; BrSt (as a heter-

omeric receptor) [216]; BA 9, 10, 

17, CiCo, ACiCo, FrLo (R), Su-

FrGy, Hc (CA1-CA3), Am, SuNi, 

PtGl, APtGl, CoSt (CaN, Pu, NAc), 

Ce, nasal membrane olfactory seg-

ment, blood [221] 

 ɓ I - BrSt (as a heteromeric receptor) 

[216]; SpCo (C1) [216, 222];  

OrFrCo, ErC, BA 9, 10, 17, 23, 46, 

ACiCo, MiFrGy, SuFrGy, MeT-

eGy, FrLo, PostCeGy, Ce, SVsN, 

PaCoSuNi, PaReSuNi, Ht, Hc 

(CA1-CA3), CoSt (CaN, Pu, NAc), 

TgVAr, mGlPa, lGlPa, ThLN, Sub-

ThN, CrNe V, CrNe X (i, d), APtGl, 

Ret, IOlCo, nasal mucosa (OlTu), 

minor salivary gland, blood vessels 

(aorta), blood [222] 

Acetylcholine MeBaN [185, 

223]; TgPe-

PoN, TgLDN 

(MePoTg) 

[183, 185];  

BrDiBaNVLi, 

BrDiBaNHLi 

[186] 

M1 M [20] + BHC [20, 224]; CoSt [225, 226];  

BA 27, Hc (Sub, CA1) [227] 

M2 M - 

[228] 

BHC [20]; BA 27, Hc (Sub, CA1) 

[227]; SpCo [229]; Th [230] 

M3 M + BHC [20]; CoSt [225]; Ht [229] 

M4  - Hc, SuNi [224]; CoSt [225]; SpCo 

[229]; BHC, Th [231] 

M5   Hc, SuNi [224]; TgVAr [229];  

blood vessels (endothelial cell) 

[230] 

N2 I [20] + BHC [20]; BaN [228]; HcSub 

[229]; LoCo [232] 

Norepineph-

rine 

(noradrenaline) 

LoCo [164, 

187]; Po [188] 

Ŭ1A [233] M [20] + 

[233, 

234] 

BHC, Ce, Hc, blood vessels [233];  

Th [235]; MiBr, Ht, HcDG, Am, 

CoSt (CaN, Pu, NAc), SpCo [236] 

Ŭ1B M + BHC, BrSt, blood vessels [233]; Th 

[235]; MiBr, Ce, Hc, Am, dCoSt 

(CaN, Pu), SpCo [236]; Ht [237] 
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Ŭ1D M + BHC, aorta, coronary artery, plate-

let [233]; Th [235]; Hc (CA1-CA3) 

[233, 236]; OlB [236] 

Ŭ2A M [20] - 

[233, 

234] 

BHC [20]; LoCo, BrSt, SpCo, 

platelet [233]; Th [235]; MiBr, Ht, 

Hc, Ce, SeN [238] 

Ŭ2B M - Blood vessels [233]; PreFrCo 

[236]; Th, Ce, Hc, olfactory system 

[238] 

Ŭ2C M - BHC, BaN, Ce, Hc [233]; MiBr, Th, 

Am, SuNi, TgVAr, DRoG, olfac-

tory system [238] 

ɓ1 M + 

[233, 

234] 

GlPa, dCoSt (CaN, Pu), vCoSt 

[225]; BHC, BrSt, skeletal muscles 

[233]; Ht [239]; ReFo, VsN, TrB, 

AbN, MdN, AOlN, LSeN, ThRtN, 

vlPo, CeN, PnGl, oculomotor com-

plex, SpCo [240]; Hc, MeBaN, Ce, 

blood vessels [241] 

ɓ2 M - 

[233, 

234] 

GlPa, dCoSt (CaN, Pu), vCoSt 

[225]; BHC, skeletal muscles, 

blood vessels [233]; Ht [239]; BA 

51, Hc, OlB, Ce [240]; PreFrCo, 

MeBaN, blood vessels [241]; FrLo, 

PaLo, OcLo, ReSpCo, MiBr, Th, 

Am, OlTu, MSeN [242] 

Dopamine TgVAr [164];  

Ht, SuNi [177] 

D1 M [20] + BHC [20]; Th, Ht, Hc, Ce, Am, 

vCoSt (NAc, OlTu), SuNi [243] 

D2 M - Ht, SuNi, Am, TgVAr, vCoSt 

(NAc, OlTu) [243] 

D3 M - Ce, PaCoSuNi, TgVAr, vCoSt 

(NAc, OlTu) [243] 

D4 M - BHC, Hc, Am, CoSt [243] 

D5 M + ErC, BA 10, 23, 24, 25, 31, 32, 33, 

Ht, HcDG, SuNi [243] 

Serotonin RaN [177] 5-HT1A 

[244] 

M [245] - ErC, Hc, Am, SeN, Ht, RaN [244] 

5-HT1D_Ŭ M - ErC, Hc, Am, SeN, Ht, RaN [244] 

5-HT1AD_ɓ M - SuNi, CoQuSuCo [244] 

5-HT1E M - FrLo, CaN, Am, GlPa [246] 

5-HT1F M - BHC, CoSt, Hc, OlB [244] 

5-HT2A M + BHC, Cl, vCoSt (NAc, OlTu) [244] 

5-HT2B M + FrLo, dHt, mAm, Ce [247] 

5-HT2C M + BHC, Ht, SeN, SuNi, GlPa, SpCo, 

choroid plexus [244] 

5-HT3 I + 

[248] 

ErC, Hc, Am, NAc, SoTr, CrNe V, 

CrNe X (d), PoAr, SpCo [244] 

5-HT4 M + Hc, CoSt, (OlTu), SuNi [244]; BaN, 

Am [249] 

5-HT5A M - BHC, Hc, Th, Ht, HbN (EpiTh), Ce, 

SpCo [250] 

5-HT6 M + BHC, NAc, Am [251]; Hc (CA1, 

CA3, DG), OlTu [252] 

5-HT7 M + BHC, SeN, Th, Ht, Am, CoQuSuCo 

[244] 

Histamine HtTuMaN 

[191] 

H1 [192] M + FrLo (R), SuFrGy, MeTeGy, Post-

CeGy, CiCo, ACiCo, MiBr, Mt, 

OrFrCo, ErC, BA 9, 10, 17, 23, 46, 

Hc (CA1-CA3), Ht, Ce, Am, CoSt 

(NAc, CaN, Pu), SuNi, APtGl, 

VeZo (embryo), SpCo (C1), eyelids 

conjunctiva, coronary artery, nasal 
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mucosa olfactory segment, naso-

pharyngeal epithelium, oral cavity, 

oral epithelium, gingival (gum) epi-

thelium, minor salivary gland, cho-

roid plexus epithelium, subcutane-

ous adipose tissue, smooth muscle 

tissue, skeletal muscles, vein, blood 

[253] 

H2 M + SuFrGy, PostCeGy, ACiCo, Mt, 

ErC, BA 9, 10, 17, 23, 46, Ht, Hc 

(CA1-CA3), Ce (R), Am, CoSt (Pu, 

CaN, NAc), SuNi, APtGl, Ret, 

VeZo (embryo), SpCo (C1), nasal 

mucosa, nasal membrane olfactory 

segment, oral mucosa, minor sali-

vary gland, stem cell, BoMa cell, 

eyelids conjunctiva, skeletal mus-

cles, smooth muscle tissue, subcuta-

neous adipose tissue, skin, coronary 

artery, blood [254] 

H3 M - FrLo (R), SuFrGy, PostCeGy, 

ACiCo, MiBr, BrSt, Mt, OrFrCo, 

ErC, BA 9, 10, 17, 23, 46, Ht, Hc 

(CA1-CA3), Ce, TgVAr, CoSt 

(CaN, Pu, NAc), lGlPa, PaCoSuNi, 

Am, Po, PtGl, APtGl, ThLN, Sub-

ThN, SVsN, SpCo (C1), camera-

type eye, eyelids conjunctiva, CrNe 

X (inferior), gum, subcutaneous 

adipose tissue, skin, vein, blood 

[255] 

where I ï ionotropic type of signal transmission; M ï metabotropic. 

 

3. Detailed information regarding connections  

in the CNS. 

3.1. Calculation of the quantities of elements in 

the CNS parts. 

For the practical implementation of the general 

model, according to some general, known information, 

the numbers of separate elements ï neurons, interneu-

rons and GC, were calculated for each of the layers of 

the mini-column of a separate plot of some BHC part. 

The arithmetic average value of the number of 

NCs, that is contained in a mini-column, was calculated 

using the following formulas 

 ὔ В  (1) 

and 

 ὔ В , (2) 

where ὔ  and ὔ ï the arithmetic average 

values of the minimum and maximum, respectively, 

quantities of NC, that is contained in the mini-column; 

ὔ  and ὔ  ï the minimum and maximum, re-

spectively, quantities, from a certain known range, of 

NC in the mini-column; Ὥ ï iteration number; ὲ ï 

known ranges number; 

 

 ὔ ὔ ὔ ςϳ , (3) 

where ὔ  ï the arithmetic average value, which 

can be used only for information purposes, the number 

of NC, that is contained in the mini-column; 

 

 ὔ ὔ Ὧ , (4) 

where ὔ  ï the arithmetic average value of the 

number of NCs, that is contained in a mini-column, of 

such a primary sensory area, as the visual ï V1; ὔ  ï 

the number of NCs, that is contained in a mini-column. 

Depending on the requirements, ὔ , also, take the 

values ὔ , ὔ , ὔ  or oth.; Ὧ  ï a coefficient, 

that has a known tolerance of values ï ςȣσ, 

according to works [15, 16], which expresses the 

relationship between the values of the quantities of NC, 

that is contained in the mini-column, which, in the first 

case, belong to plots of the areas, which perform the 

function of subsequent information processing, and, in 

the second, primary information processing, which is 

performed, in this case, in area V1. 

 

For calculations, information was taken from 

works [15, 16, 256, 257]. The result was the following 

values: ὔ ψπ, ὔ ρπυ, ὔ ωςȢυ and 

ὔ ρψυȣςχχȢυ ςσρ units; in this case, in  

expression (4), the value ὔ  was taken as the value 

ὔ . 

The number of separate elements for each of the 

layers of a separate mini-column of a certain plot of a 

certain BHC area was calculated in relation to the sep-

arate values, which are given in [15].  

So, for example, an expression, that describes ob-

taining the value of the total number of interneurons 

from the total number of NCs, that are located inside 
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one mini-column, which is located in a separate plot of 

a separate area of the BHC, can have the following form 

 ὔ ὔ Ὧ , (5) 

where Ὧ  ï a coefficient, that shows the differ-

ence in the ratio of the numbers of interneurons to NC 

for the required area of a particular plot of the B; where 

Ὧ πȢς, according to works [15, 258]. 

 

The expression, that describes obtaining the value 

of the number of all GCs, that are contained in the min i-

column of the BHC gray matter area plot, has the fol-

lowing form 

ὋӶ ὔ Ὧ , (6) 

where Ὧ  ï a coefficient, that shows the re-

lationship between the values of the quantities of GC 

and NC, that is contained in one plot of gray matter 
area; and, Ὧ ρȢς, which follows from [259]. 

 

In addition, according to the results of [260], the 

values of the parameters ὔ  and Ὧ  can be dif-

ferent in some different plots, that belong to the same 

area (for example, V1). 

Using the following expressions, one can deter-

mine the values of the quantities of GCs of each type ï 

oligodendrocytes, astrocytes and microglia, in the gray 

matter of the some area. 

 ὋӶ ὋӶ Ὧ , (7) 

  ὋӶ ὋӶ Ὧ  and (8) 

 ὋӶ ὋӶ Ὧ , (9) 

which Ὧ , Ὧ  and Ὧ  ï a co-

efficients, that describe the differences in the quantities 

of each type of GC in the overall composition, for a plot 

of the BHC gray matter area.. 

 

Also, the expressions, that are applicable for cal-

culating the values of the quantities of separate ele-

ments, that are found in the white matter, which does 

not contain NC, of one plot of a separate area, have the 

following form 

 ὋӶ ὔ Ὧ Ὧ ρ, (10) 

and, respectively,  

 ὋӶ ὋӶ Ὧ , (11) 

  ὋӶ ὋӶ Ὧ  and (12) 

 ὋӶ ὋӶ Ὧ , (13) 

where Ὧ  ï that describes the difference ï as a 

ratio, the value of the sum of two quantities of GC ï in 

gray and white matter, compared to GC ï in gray mat-

ter; Ὧ , Ὧ  and Ὧ  ï a coeffi-

cients, that describe the differences in the quantities of 

each type of GC in the overall composition, for a plot 

of the BHC white matter area. 

 

According to work [259], expressions, that allow 

one to obtain the numbers of endothelial cells ï in the 

gray and white matter, of the CNS, have the following 

form 

 Ὁ ὋӶ Ὧ  and (14) 

 Ὁ ὋӶ Ὧ , (15) 

where Ὧ  and Ὧ  ï a coefficients, which 

show the differences between the values of the numbers 

of endothelial cells and GC ï in the gray and white mat-

ter, respectively; in this case, according to work [259], 

Ὧ σπχπϳ πȢτσ and Ὧ ρπωπϳ πȢρρ. 

 

Due to the lack of required information, in some 

calculations, some known values were used for separate 

parameters, such as  

 Ὧ Ὧ πȢχυ,  

 Ὧ Ὧ πȢς and  

 Ὧ Ὧ πȢπυ,  

where the abbreviation ñNeCoò means ñneocor-

texò, and the values for each of the parameters are ob-

tained from the works [259, 261]; and  

 Ὧ Ὧ πȢφχ,  

  Ὧ Ὧ πȢςσ and  

 Ὧ Ὧ πȢρ,  

where, for each of the parameters, the values are 

obtained from [259]; moreover, approximately ,, 

Ὧ Ὧ ς, according to [259]. 

The calculation results are as follows: ὔ

τφ, ὋӶ ςχχ, ὋӶ ςπψ, ὋӶ

υυȢτ, ὋӶ ρτ, ὋӶ ςχχ, ὋӶ

ρψυ, ὋӶ φτ, ὋӶ ςψ, Ὁ ρρω 

and Ὁ σπ units, which are contained in a min i-

column of some part of V1 area (gray and white matter) 

of the BHC. 

 

To calculate the number of mini-columns, that is 

contained in V1 area (as well as any other area), you 

can use the following expression. 

 ὗ ὔ ὔϳ , (16) 

where ὗ  ï is the number of mini-columns, that 

are in V1 area; ὔ  ï the number of all NCs, that are in 

V1 area.  

 

To calculate the number of hyper-columns in V1 

area (as well as any other area), can use the following 

expression. 

 ὗ ὗ ὗ , (17) 

where ὗ  ï is the number of hyper-columns, 

which is located in V1 area; ὗ  ï is the arithmetic 

average value, from the permissible range, of the num-

ber of mini-columns, that contained in one hyper-col-

umn, ï in V1 area. 

 

From works [16, 262], the values ὔ ρτπϽρπ 
and ὗ χπ were taken for calculations. The result 

was the following values: ὗ φρπϽρπ mini-co l-

umns and ὗ ψȢχϽρπ hyper-columns; in this 

case, in expression (16), the value of ὔ  was equal to 

ὔ ςσρ units. 

 

3.2. Scheme of cell connections in the CNS. 
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Figure 1 shows the structure of separate plots of 

some parts of the CNS, as well as a scheme of the con-

nections of NC, that are located within their structure. 

Illustrations of plots of the BHC areas, also, provide in-

formation regarding the number of separate elements ï 

neurons, interneurons and GC, for each of the layers of 

the mini-column. 

Figures 1 and 2, that follow in the text, do not 

show all the information, but only, what is known. In 

addition, the number of connections in synapses be-

tween cells does not allow them to be illustrated. Also, 

the figure does not show the full information about lo-

cation of the GCs, that have close contact with each of 

the NCs, also including those, that are axon sheath (my-

elinated axon) cells; and blood vessels, which are, also, 

in close contact and communicate with GCs to ex-

change information. Extracellular fluid, as an element , 

is not shown in the figure. 

In the future, for practical implementation, condi-

tions will be accepted, under which connections be-

tween the dendrites and body of one cell and the axon 

collaterals of other cells will be established, if they are 

within one layer or sub-layer of the mini-column; and 

will be established, but with some degree of probabil-

ity, if they are located in some larger area ï for exam-

ple, within 2-3 layers or sub-layers, which depends on 

the types of cells - for example, pyramidal or granular 

type. 

 

 
a 

Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some 

parts of the CNS, 

 

where a is the designation of separate elements of the system and their title; b-n ï schemes, that describe the 

structure of plots of some BHC areas: b ï BA 17 (V1d), c ï BA 17 (V1v), d ï BA 18 (V2d), e ï BA 18 (V2v), f ï BA 

19 (V3d), g ï BA 19 (V3v), h ï BA 35 (DPrC), i ï BA 36 (VPrC), j ï BA 34 (LErC), k ï BA 28 (MErC), l ï BA 49 

(ParaSub), m ï BA 48 (PostSub), n ï BA 27 (PreSub); o-s ï schemes, that describe the structure of plots of 

hippocampus areas: o ï HcSub, p ï HcCA1, q ï HcCA2, r ï HcCA3, s ï HcDG; t-x ï schemes, that describe the 

structure of plots of areas of some other parts of the CNS: t ï Ret, u ï CoQuSuCo, v ï ThDLGN, w ï ThVLGN, x 

ï Ce; 

also, in relation to the titles of plots of the CNS parts, that highlighted in different colors: the titles of areas (parts), 

that are mentioned, indirectly or directly, in works and/or connection with which may be carried out from another 

layer or type of cell, this plot, are highlighted in yellow; the titles of areas (parts), with which there may be a 

connection, but information regarding this needs to be verified, are highlighted in red. 
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Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some 

parts of the CNS (continue). 
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Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some 

parts of the CNS (continue). 
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Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some 

parts of the CNS (continue). 
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Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some 

parts of the CNS (continue). 
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Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some 

parts of the CNS (continue). 

 

3.4. Design pattern for connections between 

cells within the BHC area. 

Figure 2 shows a scheme, which described the de-

sign pattern for connections between cells within the 

some BHC areas. Most of the information to form this 

is taken from [20]. This pattern can be used to form a 

general AI model. 

 

 
Figure 2. Scheme of the design pattern for cell connections within an some neocortex area, 

where the title of the part, whose location information should be checked, is highlighted in yellow.  

 

4. Conclusions. 

Some of the known information regarding the 

anatomy of the human B has been analyzed. Detailed, 

well-known information was provided regarding the 

structures of some parts of the CNS. 
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The main problem in developing a model, that de-

scribes the anatomy and physiology of a living organ-

ism, AI, is the lack of information. Unfortunately, to-

day, it is not possible to eliminate this problem; but, 

with the introduction of third-party hypotheses, that are 

aimed at eliminating it, it will lead to: the formation of 

a model, that will differ from the ideal one, but with a 

principle of operation similar to the original; to new hy-

potheses and experiments, which may make it possible 

to obtain the required result in the future. 

In future works, attempts will be made to form a 

general model, that is based on known information and 

hypotheses, AI and software development, that de-

scribes a given model or part of a model. 

Unfortunately, today, most computer technology 

is not capable of fully ensuring the operation of such an 

AI model. Therefore, the prototype of this model must 

be designed taking into account the scarcity of com-

puter resources; at the same time, the volume, that will 

describe only a separate small part of the model, infor-

mation will be less, than the required (ideal) volume; 

which is a consequence of the fact, that the possibilities, 

regarding of work, of such a model will be smaller. 
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CONCEPTUAL, REGULATORY AND LEGISLATIVE FORMATION OF TH E CONTENT OF 

EDUCATING THE FUNDAMENTALS OF PATRIOTISM IN OLDER PRESCHOOL STUDENTS 

(1991-2000) 

 

ɸʥʦʪʘʮʽʷ 

ʋ ʩʪʘʪʪʽ ʦʢʨʝʩʣʝʥʦ ʯʠʥʥʠʢʠ ʩʪʘʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴ-

ʥʦʛʦ ʚʽʢʫ ʫ ʧʝʨʽʦʜ ʟ 1991 ʨʦʢʫ ʧʦ 2000 ʨʽʢ. ɺʩʪʘʥʦʚʣʝʥʦ, ʰʦ ʫ ʟʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʣʝʥʥʷ ʋʢʨʘʾʥʠ ʧʝʨ-

ʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʙʫʣʦ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ ʮʽʥʥʽʩʥʠʭ ʩʚʽʪʦʛʣʷʜʥʠʭ ʦʩʥʦʚ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ ʪʘ ʤʦʣʦʜʽ. 

ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʤʽʩʪ ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʩʪʘʨʰʠʭ ʜʦʰʢʽʣʴʥʠʢʽʚ ʬʦʨʤʫʚʘʚʩʷ ʥʘ ʦʩʥʦʚʽ ʥʦʚʦʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ, ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʢʨʘʱʠʭ ʪʨʘʜʠʮʽʡ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ. 

Abstract 

The article outlines the factors of formation of the content of patriotic education of older preschool children 

in the period from 1991 to 2000. It has been established that during the specified period of the formation of 

Ukraine, the primary task was the formation of the content of the value worldview foundations of the upbringing 

of children and youth. It was concluded that the content of patriotic education of older preschoolers was formed 

on the basis of the new Ukrainian identity, while preserving the best traditions of Ukrainian national culture. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʘʨʰʠʡ ʜʦʰʢʽʣʴʥʠʡ ʚʽʢ, ʧʘʪʨʽʦʪʠʯʥʝ ʚʠʭʦʚʘʥʥʷ, ʟʤʽʩʪ, ʫʢʨʘʾʥʩʴʢʘ ʽʜʝʥʪʠʯʥʽʩʪʴ, 

ʫʢʨʘʾʥʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʢʫʣʴʪʫʨʘ, ʪʨʘʜʠʮʽʾ. 

Key words: senior preschool age, patriotic education, content, Ukrainian identity, Ukrainian national cul-

ture, traditions. 

 

ʅʘ ʧʦʯʘʪʢʫ ʍʍI ʩʪʦʣʽʪʪʷ, ʋʢʨʘʾʥʘ, ʟʜʦʙʫʚʰʠ 

ʥʝʟʘʣʝʞʥʽʩʪʴ ʫ ʧʝʨʝʣʦʤʥʽ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʯʘʩʠ, 

ʚʠʟʥʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʦʨʽʻʥʪʠʨʠ ʨʦʟʚʠʪʢʫ 

ʪʘ ʮʽʥʥʦʩʪʝʡ, ʱʦ ʩʪʘʣʦ ʥʝʤʦʞʣʠʚʠʤ ʙʝʟ ʧʘʪʨʽʦʪʠʯ-

ʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʾʾ ʛʨʦʤʘʜʷʥ. ʋ ʢʦʥʪʝʢʩʪʽ ʟʘʟʥʘʯʝ-

ʥʦʛʦ ʚʠʱʝ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʤʦʣʦʜʦʾ ʜʝʨ-

ʞʘʚʠ ʩʪʘʣʦ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ ʮʽʥʥʽʩʥʠʭ ʩʚʽʪʦʛʣʷʜ-

ʥʠʭ ʦʩʥʦʚ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ ʪʘ ʤʦʣʦʜʽ. ʗʢ ʮʽʣʢʦʤ 

ʩʧʨʘʚʝʜʣʠʚʦ ʩʪʚʝʨʜʞʫʻ ɼ. ʇʘʱʝʥʢʦ çʜʫʭʦʚʥʦ-ʤʦ-

ʨʘʣʴʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʤʦʣʦʜʽ, ʧʽʜʛʦʪʦʚʢʘ ʾʾ ʜʦ ʩʘʤʦ-

ʩʪʽʡʥʦʛʦ ʞʠʪʪʷ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦ-

ʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʝʨʞʘʚʠè [1, ʩ. 10-11].  

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ 

ʟʤʽʩʪʫ ʚʠʭʦʚʘʥʥʷ ʦʩʥʦʚ ʧʘʪʨʽʦʪʠʟʤʫ ʫ ʜʽʪʝʡ ʩʪʘʨ-

ʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʫ ʧʝʨʽʦʜ ʟ 1991 ʨʦʢʫ ʧʦ 2000 

ʨʽʢ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟ ʧʨʦʛʦʣʦʰʝʥʥʷʤ ʥʝʟʘʣʝʞ-

ʥʦʩʪʽ ʋʢʨʘʾʥʠ ʧʦʯʘʣʘʩʷ ʧʝʨʝʙʫʜʦʚʘ ʩʠʩʪʝʤʠ ʜʦ-

ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʤʝʪʦʶ ʷʢʦʶ ʧʝʨʝʜʙʘʯʘʣʘʩʴ ʛʫ-

ʤʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʚ ʮʝʥʪʨʽ ʷʢʦʛʦ ï ʜʠ-

ʪʠʥʘ ʪʘ ʩʪʘʥʦʚʣʝʥʥʷ ʾʾ ʩʫʙôʻʢʪʥʦʩʪʽ.  

ʋ 90-ʽ ʨʦʢʠ ʍʍ ʩʪʦʣʽʪʪʷ ʩʠʩʪʝʤʘ ʜʦʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʠʥʮʠʧʽʚ ʜʠʥʘʤʽʟʤʫ, ʛʥʫʯʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦ-

ʪʨʝʙʠ ʩʫʩʧʽʣʴʩʪʚʘ ʡ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʚʘʨʽʘʪʠʚʥʦʩʪʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ. ɿʘʟʥʘʯʝʥʝ ʚʠʱʝ ʦʥʦʚʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʘʣʦ ʚʠʟʥʘʯʝʥʥʶ 

ʤʝʪʠ ʚʠʭʦʚʘʥʥʷ ʜʠʪʠʥʠ ʷʢ ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʧʨʠʡʥʷʪʠʭ 

ʜʦʢʫʤʝʥʪʘʭ: ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè (1991), 

ɼʝʨʞʘʚʥʘ ʥʘʮʽʦʥʘʣʴʥʘ ʧʨʦʛʨʘʤʘ çʆʩʚʽʪʘè (ʋʢʨʘʾʥʘ 

ʍʍ ʩʪʦʣʽʪʪʷ) (1992), çʂʦʥʮʝʧʮʽʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠ-

ʭʦʚʘʥʥʷè (1994), ɹʘʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʜʦʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ (1999). ʊʘʢ, ʫ 1993 ʨʦʮʽ ʥʘ ʟʘʤʦʚʣʝʥʥʷ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʢʦʣʝʢʪʠʚ ʫʯʝʥʠʭ ʨʦ-

ʟʨʦʙʠʚ ʡ ʦʧʫʙʣʽʢʫʚʘʚ ʧʨʦʻʢʪ çʂʦʥʮʝʧʮʽʾ ʜʦʰʢʽʣʴ-

ʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽè (ʟʘ ʨʝʜʘʢʮʽʻʶ ʃ. ɸʨʪʝ-

ʤʦʚʦʾ), ʧʨʽʦʨʠʪʝʪʥʦʶ ʽʜʝʻʶ ʷʢʦʾ ʙʫʣʘ ʨʦʟʙʫʜʦʚʘ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

 ʋ ʟʘʟʥʘʯʝʥʦʤʫ ʚʠʱʝ ʜʦʢʫʤʝʥʪʽ ʚʧʝʨʰʝ ʚʠʢʦ-

ʨʠʩʪʘʥʦ ʧʦʥʷʪʪʷ çʥʘʮʽʦʥʘʣʴʥʠʡ ʜʠʪʷʯʠʡ ʩʘʜʦʢè, ʷʢ 

ʟʘʢʣʘʜ, çʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʝʪʥʽʟʘʮʽʶ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʧʨʠʨʦʜʥʝ ʚʭʦʜʞʝʥʥʷ ʜʠʪʠʥʠ ʚ ʜʫʭʦʚʥʠʡ ʩʚʽʪ ʽ ʪʨʘ-

ʜʠʮʽʡʥʝ ʞʠʪʪʷ ʨʽʜʥʦʛʦ ʥʘʨʦʜʫ, ʚ ʢʫʣʴʪʫʨʫ ʥʘʮʽʾ ʷʢ 

ʩʢʣʘʜʦʚʫ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʦʾ ʢʫʣʴʪʫʨʠ.  

 ʂʦʥʮʝʧʮʽʷ ʚʠʟʥʘʯʠʣʘ çʥʘʮʽʦʥʘʣʴʥʠʡ ʜʠʪʷʯʠʡ 

ʩʘʜʦʢ, ʷʢ ʟʘʢʣʘʜ, ʷʢʠʡ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʦʮʝʩ ʚʠ-

ʭʦʚʘʥʥʷ ʜʠʪʠʥʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʥʘ ʦʩʥʦʚʽ ʧʨʽʦʨʠ-

ʪʝʪʫ ʽʜʝʡ ʛʫʤʘʥʽʟʤʫ ʡ ʜʝʤʦʢʨʘʪʠʟʤʫ, ʦʨʛʘʥʽʯʥʦʛʦ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʥʘʨʦʜʥʦʛʦ ʡ ʥʘʮʽʦʥʘʣʴʥʦʛʦ, ʟʙʝʨʝ-

ʞʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʧʨʠʣʫʯʝʥʥʷ ʜʦ ʟʘʛʘʣʴʥʦ-

ʣʶʜʩʴʢʠʭ ʜʫʭʦʚʥʠʭ ʮʽʥʥʦʩʪʝʡ ʪʘ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʫ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽè [2, ʩ. 3]. 

ɸʚʪʦʨʠ çʂʦʥʮʝʧʮʽʾ ʜʦʰʢʽʣʴʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚ 

ʋʢʨʘʾʥʽè ʚʠʟʥʘʯʠʣʠ ʟʤʽʩʪʦʚʽ ʣʽʥʽʾ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ ʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʜʠʪʷʯʦʤʫ ʩʘʜʢʫ, ʟʦʢʨʝʤʘ: çʈʽʜʥʘ 
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ʤʦʚʘè, çʇʨʠʨʦʜʘ ʨʽʜʥʦʛʦ ʢʨʘʶè, çʈʽʜʥʘ ʽʩʪʦʨʽʷè, 

çɼʝʨʞʘʚʥʘ ʽ ʥʘʨʦʜʥʘ ʩʠʤʚʦʣʽʢʘè, çʌʦʣʴʢʣʦʨè, çɻʨʘ 

ʪʘ ʽʛʨʘʰʢʘè, çʅʘʮʽʦʥʘʣʴʥʝ ʤʠʩʪʝʮʪʚʦè ʆʜʥʠʤ ʽʟ ʟʘ-

ʚʜʘʥʴ ʨʦʟʙʫʜʦʚʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʜʠʪʷʯʦʛʦ ʩʘʜʢʘ 

ʙʫʣʦ ʦʚʦʣʦʜʽʥʥʷ ʚʠʭʦʚʘʥʮʷʤʠ ʨʽʜʥʦʶ ʤʦʚʦʶ ʷʢ 

ʥʘʡʮʽʥʥʽʰʠʤ ʩʢʘʨʙʦʤ ʥʘʮʽʾ, ʧʣʝʢʘʥʥʷ ʫ ʥʠʭ ʣʶʙʦʚʽ 

ʜʦ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʩʣʦʚʘ ʷʢ ʧʝʨʰʦʛʦ ʡ ʤʦʛʫʪʥʴʦʛʦ 

ʥʘʩʪʘʚʥʠʢʘ ʣʶʜʠʥʠ, ʷʢ ʥʘʡʜʽʻʚʽʰʦʛʦ ʚʠʷʚʫ ʥʘʮʽʦ-

ʥʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʽʩʪʦʨʽʾ, ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʪʫʩʫ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʦʛʦ ɿʘʢʦʥʫ 

çʇʨʦ ʤʦʚʠ ʚ ʋʢʨʘʾʥʽè[ ʂʦʥʮʝʧʮʽʷ ʜʦʰʢʽʣʴʥʦʛʦ ʚʠ-

ʭʦʚʘʥʥʷ (3, ʩ. 5-11].  

 

ɹʘʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ (1999 

ʨ.), ʟʘʜʝʢʣʘʨʫʚʘʚ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʥʴʦ-ʚʠʭʦʚ-

ʥʦʾ ʨʦʙʦʪʠ ʚ ʜʦʰʢʽʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʷʢ ʦʜʥʦʛʦ ʟ 

ʥʘʧʨʷʤʽʚ ʨʝʬʦʨʤʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʛʘʣʫʟʽ [4].  

ɼʦʩʣʽʜʞʫʶʯʠ ʧʨʦʙʣʝʤʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʤʽʩʪʫ 

ʜʦʰʢ̔ʣʴʥʦʾ ʦʩʚʽʪʠ ʚ ʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʘʚʪʦʨ ʊ. ʉʪʝ-

ʧʘʥʦʚʘ ʚʩʪʘʥʦʚʠʣʘ, ʱʦ 1990 ï 1994 ʨʨ. ʭʘʨʘʢʪʝʨʠ-

ʟʫʚʘʣʠʩʴ ʦʥʦʚʣʝʥʥʷʤ ʩʠʩʪʝʤʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʠʭʦ-

ʚʘʥʥʷ ʷʢ ʩʢʣʘʜʦʚʦʾ ʟʘʛʘʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ 

ʋʢʨʘʾʥʠ. ʇʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʮʝʩʫ 

ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ɼʝʨʞʘʚʥʦʶ ʥʘʮʽʦʥʘʣʴʥʦʶ ʧʨʦʛʨʘ-

ʤʦʶ çʆʩʚʽʪʘè (ʋʢʨʘʾʥʘ ʍʍɯ ʩʪʦʣʽʪʪʷ) (1993ʨ.), ʟʦ-

ʢʨʝʤʘ: ʟʤʽʩʪ ʦʩʚʽʪʠ, ʥʘʮʽʦʥʘʣʴʥʝ ʚʠʭʦʚʘʥʥʷ. ʇʝʨʽʦ-

ʜʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʩʪʘʣʠ 1995 ï 1996 ʨʨ. , ʪʦʜʽ ʷʢ 1997 ï 2000 ʨʨ. ʙʫʣʠ 

ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʥʝʧʝʨʝʨʚʥʽʩʪʴ ʽ ʥʘʩʪʫʧʥʽʩʪʴ ʩʠ-

ʩʪʝʤʠ ʚʠʭʦʚʘʥʥʷ ʽ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ [5, ʩ.421-422]. 

ʆʪʞʝ, ʨʝʟʶʤʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ, ʤʠ ʜʽʡʰʣʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ, ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ, ʧʦ-ʧʝʨʰʝ, ʚ 

ʜʝʨʞʘʚʽ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʦʾ ʩʪʨʘʪʝʛʽʾ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʭʦ-

ʚʘʥʥʷ ʩʫʙôʻʢʪʘ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʛʨʦʤʘ-

ʜʷʥʠʥʘ-ʧʘʪʨʽʦʪʘ ʋʢʨʘʾʥʠ, ʷʢʘ ʙ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʚ 

ʢʦʥʮʝʧʮʽʾ, ʘ, ʧʦ-ʜʨʫʛʝ, ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘ-

ʯʠʪʠ ʢʦʥʢʨʝʪʥʽ ʮʽʣʽ ʽ ʟʘʚʜʘʥʥʷ ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦ-

ʚʘʥʥʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜ-

ʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ.  

 ʋ ʟʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʣʝʥʥʷ ʋʢʨʘʾʥʠ, ʷʢ 

ʤʦʣʦʜʦʾ ʥʝʟʘʣʝʞʥʦʾ ʜʝʨʞʘʚʠ, ʚʧʝʨʰʝ ʚ ʽʩʪʦʨʽʾ ʜʦ-

ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʨʦ-

ʛʨʘʤʠ, ʟʦʢʨʝʤʘ: çʋʢʨʘʾʥʩʴʢʝ ʜʦʰʢʽʣʣʷè (1991ʨ.), 

çɼʠʪʠʥʘ ʚ ʜʦʰʢʽʣʴʥʽ ʨʦʢʠè (1991ʨ.), çʄʘʣʷʪʢʦè 

(1992ʨ.), çɼʠʪʠʥʘè (1993ʨ.), ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʽʜʨʽʟʥʷ-

ʣʘʩʴ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʆʜʥʘʢ, 

ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʧʽʣʴʥʠʤ ʜʣʷ ʚʩʽʭ ʚʠʱʝ ʥʘʟʚʘ-

ʥʠʭ ʧʨʦʛʨʘʤ ʙʫʣʘ ʥʘʫʢʦʚʘ ʦʩʥʦʚʘ, ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʟʤʽʩʪ ʚʠʭʦʚʘʥʥʷ ʪʘ ʟʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʥʘ ʩʫʩʧʽʣʴʥʽ 

ʫʤʦʚʠ ʚ ʋʢʨʘʾʥʽ. ʋ ʟʤʽʩʪʽ ʧʨʦʛʨʘʤ çʄʘʣʷʪʢʦè, çɼʠ-

ʪʠʥʘè, çɼʠʪʠʥʘ ʚ ʜʦʰʢʽʣʴʥʽ ʨʦʢʠè ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʥʘʩʪʫʧʥʽ ʥʘʧʨʷʤʠ ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ: 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʜʽʪʝʡ ʟ ʥʘʨʦʜʥʠʤʠ ʪʨʘʜʠʮʽʷʤʠ ʽ ʟʚʠ-

ʯʘʷʤʠ, ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪʪʷ çʙʝʨʝʛʠʥʷè, çʯʝʩʪʴ 

ʨʦʜʫè. 

 ɺʘʞʣʠʚʽʩʪʴ ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʪʘʨʰʠʭ ʜʦʰʢʽʣʴ-

ʥʠʢʽʚ ʟ ʷʚʠʱʘʤʠ ʪʘ ʧʦʜʽʷʤʠ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ ʷʢ 

ʟʘʩʦʙʦʤ ʚʠʭʦʚʘʥʥʷ ʧʘʪʨʽʦʪʠʯʥʠʭ ʧʦʯʫʪʪʽʚ ʜʦʰʢʽʣʴ-

ʥʠʢʽʚ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʥʘʫʢʦʚʦ - ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʷʭ 

ɸ. ɹʦʛʫʰ, ʷʢʘ ʟʦʩʝʨʝʜʞʫʻ ʫʚʘʛʫ ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʽ 

ʟʤʽʩʪʫ ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʜʦʰʢʽʣʴʥʠʢʽʚ, ʟʦ-

ʢʨʝʤʘ: ʚʠʭʦʚʘʥʥʷ ʣʶʙʦʚʽ ʜʦ ʨʽʜʥʦʾ ʜʦʤʽʚʢʠ, ʧʨʠ-

ʨʦʜʠ, ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ [6]. ɺʘʨʪʦ ʟʘʟʥʘ-

ʯʠʪʠ, ʱʦ ʫ ʟʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʫʢʨʘʾʥʩʴʢʠʤʠ ʚʯʝ-

ʥʠʤʠ ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʚʩʷ ʢʦʥʪʝʥʪ ʥʘʨʦʜʦʟʥʘʚʯʦʾ 

ʪʘ ʫʢʨʘʾʥʦʤʦʚʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚʠʭʦʚʘʥʥʷ ʚ ʟʘʢʣʘ-

ʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʠʡ ʙʫʚ ʚʽʜʦʙʨʘʞʝʥʠʡ ʥʝ 

ʣʠʰʝ ʫ ʧʨʦʛʨʘʤʘʭ, ʘ ʡ ʫ ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʘʭ.  

 ʊʘʢ, ʫ 1991 ʨʦʮʽ ʄ. ʉʪʝʣʴʤʘʭʦʚʠʯ ʥʘʧʠʩʘʚ ʤʝ-

ʪʦʜʠʯʥʽ ʧʦʩʽʙʥʠʢʠ çʋʢʨʘʾʥʩʴʢʘ ʥʘʨʦʜʥʘ ʧʝʜʘ-

ʛʦʛʽʢʘè ʪʘ çʋʢʨʘʾʥʩʴʢʝ ʜʠʪʠʥʦʟʥʘʚʩʪʚʦè [ 7; 8]. ɸʢʘ-

ʜʝʤʽʢ ɸ. ɹʦʛʫʰ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟ ʅ. ʃʠʩʝʥʢʦ ʚʠʜʘʣʘ 

ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ çʋʢʨʘʾʥʩʴʢʝ ʥʘʨʦʜʦʟʥʘʚʩʪʚʦ 

ʚ ʜʦʰʢʽʣʴʥʦʤʫ ʟʘʢʣʘʜʽè (1993ʨ.) [9 ] , ʆ. ʗʥʠʮʴʢʘ ï 

çʋʢʨʘʾʥʩʴʢʽ ʥʘʨʦʜʥʽ ʨʫʭʣʠʚʽ ʽʛʨʠ ʜʣʷ ʜʽʪʝʡ ʩʪʘʨ-

ʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫè (1992ʨ.) [ 10] , ʘʚʪʦʨ ʅ. ʃʫ-

ʮʘʥ ï çʅʘʨʦʜʥʽ ʽʛʨʠ ʜʽʪʷʤè (1992ʨ.) [ 11].  

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʘʪʨʽʦʪʠʯ-

ʥʦʛʦ ʟʤʽʩʪʫ ʚʠʭʦʚʘʥʥʷ ʚ ʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʩʪʘʣʘ ʨʦ-

ʟʨʦʙʢʘ ʪʝʤʘʪʠʯʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦ-

ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ.  

ʋ 1993 ʨʦʮʽ ʛʨʫʧʘ ʚʯʝʥʠʭ ʆʜʝʩʴʢʦʛʦ ʧʝʜʘʛʦʛʽʯ-

ʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤʝʥʽ ʂ. ʋʰʠʥʩʴʢʦʛʦ ʦʧʫʙʣʽʢʫʚʘʣʘ 

ʧʝʨʰʫ ʪʝʤʘʪʠʯʥʫ ʧʨʦʛʨʘʤʫ çʄʽʡ ʨʽʜʥʠʡ ʢʨʘʡ, ʤʦʷ 

ʟʝʤʣʷ. ʋʢʨʘʾʥʩʴʢʝ ʥʘʨʦʜʦʟʥʘʚʩʪʚʦ ʚ ʜʦʰʢʽʣʴʥʦʤʫ 

ʟʘʢʣʘʜʽè ʟʘ ʨʝʜʘʢʮʽʻʶ ɸ. ɹʦʛʫʰ ʽ ɺ. ʗʥʘ [ 12]. ʆʩʦʙ-

ʣʠʚʽʩʪʶ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʛʨʘʤʠ ʙʫʣʘ ʾʾ ʧʦʙʫʜʦʚʘ ʟʘ ʪʘ-

ʢʠʤʠ ʨʦʟʜʽʣʘʤʠ: çʋʢʨʘʾʥʦ ʤʦʷ, ɹʘʪʴʢʽʚʱʠʥʦ ʤʦʷè, 

çʉʠʤʚʦʣʠ ʋʢʨʘʾʥʠè, çʈʦʜʦʚʽʜ, ʨʦʜʠʥʥʝ ʜʝʨʝʚʮʝè, 

çʇʦʙʫʪ ʋʢʨʘʾʥʠè, çʅʘʮʽʦʥʘʣʴʥʽ ʪʨʘʜʠʮʽʾ ʪʘ ʩʚʷʪʘè, 

çʄʦʚʘ ʨʽʜʥʘ, ʩʣʦʚʦ ʨʽʜʥʝè, çʅʘʨʦʜʥʽ ʽʛʨʠè, 

çʅʘʨʦʜʥʘ ʤʝʪʝ ʨʝʦʣʦʛʽʷè, çʋʢʨʘʾʥʩʴʢʝ ʥʘʮʽʦʥʘʣʴʥʝ 

ʤʠʩʪʝʮʪʚʦè, çʅʘʨʦʜʥʦ-ʜʝʢʦʨʘʪʠʚʥʝ ʤʠʩʪʝʮʪʚʦ ʪʘ 

ʧʨʦʤʠʩʣʠè, çʈʽʜʥʘ ʧʨʠʨʦʜʘè, ʟʤʽʩʪ ʷʢʠʭ ʥʘʧʦʚ-

ʥʶʚʘʚʩʷ ʥʘʨʦʜʦʟʥʘʚʯʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟʘ ʨʝʛʽʦʥʘʣʴ-

ʥʠʤ ʧʨʠʥʮʠʧʦʤ. 

 ʆʪʞʝ, ʟʤʽʩʪ ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʩʪʘʨʰʠʭ 

ʜʦʰʢʽʣʴʥʠʢʽʚ ʬʦʨʤʫʚʘʚʩʷ ʥʘ ʦʩʥʦʚʽ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴ-

ʢʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ, ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʢʨʘʱʠʭ ʪʨʘʜʠʮʽʡ 

ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ. 

ɿ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ ɿʘʢʦʥʫ 

ʚʯʝʥʠʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʯʦʪʠʨʠ ʚʘʨʽʘʪʠʚʥʽ ʧʨʦ-

ʛʨʘʤʠ ʟ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʘ ʩʘʤʝ: 

çʈʦʟʚʠʪʦʢ ʫʢʨʘʾʥʩʴʢʦʛʦ ʤʦʚʣʝʥʥʷ ʫ ʜʦʰʢʽʣʴʥʠʢʽʚè 

(ʘʚʪʦʨ ɸ. ɹʦʛʫʰ, 1991 ʨ.) [13 ], çʈʦʟʚʠʪʦʢ ʫʢʨʘʾʥʩʴ-

ʢʦʛʦ ʤʦʚʣʝʥʥʷ ʫ ʜʦʰʢʽʣʴʥʠʢʽʚè ( ʘʚʪʦʨʠ ʂ. ʉʪʨʶʢ ʽ 

ʆ. ʂʠʨʠʯʝʥʢʦ, 1991 ʨ.) [14], çʇʨʦʛʨʘʤʘ ʟ ʨʦʟʚʠʪʢʫ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʤʦʚʣʝʥʥʷ ʜʽʪʝʡ ʜʣʷ ʜʦʰʢʽʣʴʥʠʭ ʟʘ-

ʢʣʘʜʽʚ ʟ ʨʦʩʽʡʩʴʢʠʤ ʤʦʚʥʠʤ ʨʝʞʠʤʦʤè ( ʘʚʪʦʨʠ ʆ. 

ʍʦʨʦʰʢʦʚʩʴʢʘ ʪʘ ɺ. ʄʦʚʯʘʥʶʢ, ʏ.ɯ, 1991ʨ) [ 15], 

çʇʨʦʛʨʘʤʘ-ʜʦʚʽʜʥʠʢ ʜʣʷ ʜʦʰʢʽʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟ 

ʫʢʨʘʾʥʩʴʢʠʤ ʤʦʚʥʠʤ ʨʝʞʠʤʦʤè ( ʘʚʪʦʨ ʅ. ɼʟʶʙʠ-

ʰʠʥʘ-ʄʝʣʴʥʠʢ, 1993ʨ.) [16 ].  

ʆʪʞʝ, ʫ ʟʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʣʝʥʥʷ 

ʋʢʨʘʾʥʠ ʧʦʩʪʫʧʦʚʦ ʧʨʦʻʢʪʫʻʪʴʩʷ ʜʝʨʞʘʚʥʦ- ʦʨʽʻʥ-

ʪʦʚʘʥʘ ʤʦʜʝʣʴ ʛʨʦʤʘʜʩʴʢʦ-ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦ-

ʚʘʥʥʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ, 

ʋʢʨʘʾʥʘ ʷʢ ʜʝʨʞʘʚʘ ʤʘʻ ʩʘʤʦʙʫʪʥʽ ʥʘʮʽʦʥʘʣʴʥʽ ʪʨʘ-

ʜʠʮʽʾ ʪʘ ʟʚʠʯʘʾ, ʟ ʦʩʦʙʣʠʚʠʤ ʫʢʨʘʾʥʩʴʢʠʤ ʭʘʨʘʢʪʝ-

ʨʦʤ, ʥʝʧʦʚʪʦʨʥʦʶ ʩʧʝʮʠʬʽʢʦʶ ʫʢʨʘʾʥʩʴʢʦʾ ʢʫʣʴ-

ʪʫʨʠ  
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ɸʥʦʪʘʮʽʷ.  

ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʥʘʯʥʦ ʨʦʟ-

ʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʪʘ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʩʧʨʦʱʫʶʯʠ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʥʴʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ, ʨʦʟʰʠʨʶʻ ʬʫʥʢʮʽʦʥʘʣ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ. ʉʠʩʪʝʤʥʘ 

ʨʦʙʦʪʘ ʧʝʜʘʛʦʛʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʨʝʩʫʨʩʘʤʠ ï ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʦʩʚʽʪ-

ʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ.  

Abstract.  

The modern level of social development and the widespread use of digital technologies significantly expands 

the capabilities of teachers and students of education, simplifying access to educational and professional 

information, expands the functionality of teaching aids and the effectiveness of managing the educational process. 

Systematic work of a teacher with electronic educational resources is an opportunity to create a comfortable 

educational environment for students with special educational needs. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ, ʝʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ, ʮʠ-

ʬʨʦʚʽ ʟʘ ʩʪʦʩʫʥʢʠ, ʧʦʨʫʰʝʥʥʷ ʨʦʟʚʠʪʢʫ ʘʫʪʠʩʪʠʯʥʦʛʦ ʩʧʝʢʪʨʫ, ʢʦʨʝʢʮʽʡʥʘ ʨʦʙʦʪʘ 
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ʎʠʬʨʦʚʽʟʘʮʽʷ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʘ ʩʘʤʝ, ʧʦʰʠ-

ʨʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʦʙʨʦʙʢʠ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʜʘʶʪʴ ʟʤʦʛʫ ʟʘʣʫʯʠʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝ-

ʙʘʤʠ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ [4]. 

ʋ ʜʦʢʫʤʝʥʪʘʭ ʖʅɽʉʂʆ ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ 

ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ɯʂʊ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʤʦ-

ʞʣʠʚʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʪʘ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʩʧʨʦʱʫ-

ʶʯʠ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʥʴʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʨʦʟʰʠʨʶʻ ʬʫʥʢʮʽʦʥʘʣ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʝʬʝʢʪʠ-

ʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ, ʩʧʨʠʷʻ ʽʥʪʝʛ-

ʨʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ 

ʫ ʩʚʽʪʦʚʫ ʤʝʨʝʞʫ, ʜʦʩʪʫʧʫ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʬʦʨ-

ʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʥʘʫʢʠ ʽ ʢʫʣʴʪʫʨʠ 

[5]. 

ʆʜʥʘ ʟ ʚʠʤʦʛ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʯʠʪʝʣʷ ʻ ʚʦʣʦʜʽʥʥʷ ɯʂʊ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʾʭ ʚ ʽʥʢʣʶʟʠʚʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ. ɽʣʝ-

ʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ - ʮʝ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʥʘ ʮʠ-

ʬʨʦʚʠʭ ʥʦʩʽʷʭ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʘʙʦ ʨʦʟʤʽʱʝʥʽ ʚ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʷʢʽ 

ʚʽʜʪʚʦʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʪʝʭʥʽʯ-

ʥʠʭ ʟʘʩʦʙʽʚ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ 

[2]. ʄʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨ-

ʩʽʚ (ʜʘʣʽ ɽʆʈ) -  ̒ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪ-

ʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʜʘʥʥʷ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʟʜʦʙʫʚʘ-

ʯʘʤ ʦʩʚʽʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʬʦ-

ʨʤʠ ʥʘʚʯʘʥʥʷ [2]. 

ʉʠʩʪʝʤʥʘ ʨʦʙʦʪʘ ʧʝʜʘʛʦʛʘ ʟ ɽʆʈ ï ʮʝ ʤʦʞʣʠ-

ʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ 

ʧʦʪʨʝʙʘʤʠ (ʜʘʣʽ ʆʆʇ), ʘ ʩʘʤʝ, ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʚ ʮʽʢʘʚʽʡ, ʷʩʢʨʘʚʽʡ, ʜʠʥʘʤʽʯʥʽʡ ʬʦʨʤʽ; ʜʠʬʝʨʝʥʮʽʘ-

ʮʽʷ ʟʘʚʜʘʥʴ ʜʣʷ ʫʯʥʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʩʠʭʦʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʽʥʪʝʣʝʢ-

ʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ ʜʠ-

ʪʠʥʠ ʟ ʆʆʇ. 

ʈʦʙʦʪʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʦʩʽʙʥʠʢʘʤʠ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʘʜʝʢʚʘ-

ʪʥʠʭ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʟ 

ʆʆʇ: ʫʤʽʥʥʷ ʟʨʦʟʫʤʽʪʠ ʪʘ ʧʨʠʡʥʷʪʠ ʥʘʚʯʘʣʴʥʝ ʟʘ-

ʚʜʘʥʥʷ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʪʘ ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʥʘʚʯʘʣʴʥʽ ʜʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʥʷʤ, ʟʜʽʡʩʥʶʚʘʪʠ 

ʩʘʤʦʢʦʥʪʨʦʣʴ, ʧʽʜʙʠʚʘʪʠ ʧʽʜʩʫʤʢʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɻʨʘʶʯʠ ʘʙʦ ʚʠʢʦʥʫʶʯʠ ʝʣʝʢʪʨʦʥʥʽ ʚʧʨʘʚʠ, ʟʜʦʙʫ-

ʚʘʯʽ ʦʩʚʽʪʠ ʟ ʆʆʇ ʧʦʩʪʫʧʦʚʦ ʦʧʘʥʦʚʫʶʪʴ ʝʣʝʤʝʥʪʘ-

ʨʥʽ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʩʘʤʦʦʮʽʥʢʠ, ʨʽʚʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, 

ʤʦʚʥʦʾ ʪʘ ʧʦʚʝʜʽʥʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚʽʜʟʥʘʯʘ-

ʻʪʴʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʜʦ-

ʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʷʢʽ ʤʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʨʦʟʚʠʪʢʫ ʘʫʪʠ-

ʩʪʠʯʥʦʛʦ ʩʧʝʢʪʨʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ. 

ɺʠʨʘʞʝʥʽ ʧʦʨʫʰʝʥʥʷ ʝʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʦʾ ʩʬʝʨʠ, ʩʦ-

ʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʥʘʚʠʯʦʢ, ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʣʝ-

ʢʩʠʢʦ-ʛʨʘʤʘʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʚʠ ʫʩʢʣʘʜʥʶ-

ʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʯʠʪʘʥʥʷ ʪʘ ʧʠʩʴʤʘ, ʨʦʟʚʠʪʦʢ ʢʦʤʫ-

ʥʽʢʘʪʠʚʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ 

ʬʦʨʤʫʚʘʥʥʶ ʧʦʚʥʦʮʽʥʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʫ ʩʦʮʽʫʤʽ. ɺʘʞʣʠʚʦ ʩʚʦʻʯʘʩʥʦ 

ʟʘʧʦʚʥʠʪʠ ʧʨʦʛʘʣʠʥʠ ʫ ʧʩʠʭʽʯʥʦʤʫ ʪʘ ʤʦʚʥʦʤʫ ʨʦ-

ʟʚʠʪʢʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʆʆʇ, ʩʬʦʨʤʫʚʘʪʠ ʧʽʟʥʘ-

ʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʚʥʫ 

ʙʘʟʫ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʨʽʟʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫ ʞʠʪʪʽ. 

ɼʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʟʘʚʜʘʥʴ ʥʝʦʙʭʽʜʥʠʡ 

ʧʦʩʪʽʡʥʠʡ ʧʦʰʫʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʝʜʘ-

ʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʛʨʘʶʪʴ ɽʆʈ 

ʪʦʤʫ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʘ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʘ ʥʘʦʯʥʽʩʪʴ 

ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʫʷʚʣʝʥʥʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ, ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʟ ʆʆʇ. ʋ ʟʚ'ʷʟʢʫ ʟ ʽʥʝʨʪʥʽʩʪʶ ʫʪʚʦʨʝʥʥʷ ʥʦ-

ʚʠʭ ʩʢʣʘʜʥʠʭ ʫʤʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʠʭ ʟʚ'ʷʟʢʽʚ, ʫʯʥʷʤ 

ʟ ʆʆʇ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʦʚʥʠʭ ʥʘʚʠʯʦʢ ʧʦʪʨʽʙʥʝ 

ʙʘʛʘʪʦʨʘʟʦʚʝ ʧʦʚʪʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʆʆʇ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ 

ʩʪʦʤʣʶʚʘʥʽʩʪʴ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ 

ʪʘ ʤʦʪʠʚʘʮʽʾ ʜʦ ʜʽʷʣʴʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɽʆʈ ʜʦʟ-

ʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʚʜʘʥʴ, ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʢʦ-

ʨʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ, ʧʽʜʚʠʱʠʪʠ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʪʘ 

ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʆʆʇ. 

ʇʦʣʽʩʝʥʩʦʨʥʠʡ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ɽʆʈ ʘʢʪʠʚʽʟʫʻ 

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ 

ʟʘʜʽʷʪʠ ʟʙʝʨʝʞʝʥʽ ʘʥʘʣʽʟʘʪʦʨʠ, ʩʧʨʠʷʶʯʠ ʧʽʜʚʠ-

ʱʝʥʥʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʢʦʨʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʪʘ-

ʢʠʤʠ ʫʯʥʷʤʠ [1]. 

ʅʝʨʽʜʢʦ ʙʽʣʴʰ ʧʨʦʩʪʠʤ ʩʧʦʩʦʙʦʤ ʚʠʨʽʰʠʪʠ ʮʽ 

ʟʘʚʜʘʥʥʷ ʻ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʆʆʇ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. ʉʫʯʘʩʥʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʟʘʩʚʽʜʯʫ-

ʶʪʴ, ʱʦ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʆʆʇ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʦʩʢʽʣʴʢʠ ʨʦʟʨʦʙʥʠʢʠ 

ʮʠʬʨʦʚʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʧʨʦʧʦʥʫʶʪʴ ʧʝʜʘʛʦʛʘʤ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʙʘʣʴʥʽ ʽʥʩʪʨʫʢʮʽʾ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʦʩʦʙʣʠʚʽʩʪʴ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ [3]. 

ʆʪʞʝ, ʧʨʠʯʠʥʘ ʮʴʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʠʬʨʦʚʽ 

ʟʘʩʦʙʠ ʟʜʘʪʥʽ ʙʽʣʴʰʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʫʪʨʠʤʫʚʘʪʠ 

ʫʚʘʛʫ ʫʯʥʷ, ʢʨʽʤ ʪʦʛʦ ʧʝʜʘʛʦʛ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠʥ-

ʮʠʧ ʧʨʝʟʝʥʪʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, 

ʷʢʽ ʤʝʥʰ ʩʢʣʘʜʥʽ ʪʘ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫ-

ʤʽʥʥʷ ʢʦʥʪʝʢʩʪʫ [1]. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʫʯʠ-

ʪʝʣʝʤ-ʣʦʛʦʧʝʜʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʫʣʴʪʠʤʝʜʽʡʥʘ 

ʧʨʦʜʫʢʮʽʷ, ʷʢʘ ʩʧʨʠʷʻ ʟʘʢʨʽʧʣʝʥʥʶ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʤʦʚʥʠʭ ʥʘʚʠʯʦʢ ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʜʽʪʴʤʠ ʟʘʚʜʘʥʴ 

ʫ ʢʦʤʧ'ʶʪʝʨʥʽʡ ʧʨʦʛʨʘʤʽ çɾʠʚʠʡ ʟʚʫʢè, çɺʯʠʤʦʩʷ 

ʯʠʪʘʪʠè ʪʦʱʦ. 

ʈʦʟʨʦʙʢʘ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʝʣʝʢʪ-

ʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʧʦʥʦʚʘʥʦʾ ʤʫʣʴ-

ʪʠʤʝʜʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʩʪʫʧʥʠʭ ʧʨʠʥʮʠʧʽʚ ʢʦʨʝʢʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʧʘʪʦ-

ʛʝʥʝʪʠʯʥʦʛʦ (ʦʙʣʽʢ ʤʝʭʘʥʽʟʤʽʚ ʧʦʨʫʰʝʥʥʷ); ʦʥʪʦʛʝ-

ʥʝʪʠʯʥʦʛʦ; ʫʨʘʭʫʚʘʥʥʷ ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʘ ʩʪʫʧʝʥʷ 

ʚʠʨʘʞʝʥʦʩʪʽ ʧʦʨʫʰʝʥʴ ʘʫʪʠʩʪʠʯʥʦʛʦ ʩʧʝʢʪʨʫ; 

ʦʧʦʨʠ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʣʘʥʢʠ ʧʩʠʭʽʯʥʦʾ ʬʫʥʢʮʽʾ, ʥʘ 

ʟʙʝʨʝʞʝʥʽ ʘʥʘʣʽʟʘʪʦʨʠ, ʥʘ ʾʭ ʚʟʘʻʤʦʜʽʾ; ʧʦʝʪʘʧʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʫʤʦʚʠʭ ʜʽʡ (ʇ.ʗ. ɻʘʣʴʧʝʨʽʥ); ʧʦʩʪʫ-

ʧʦʚʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʫʨʘʭʫʚʘʥ-

ʥʷʤ çʟʦʥʠ ʥʘʡʙʣʠʞʯʦʛʦ ʨʦʟʚʠʪʢʫè (ʃ.ʉ. ɺʠʛʦʪʩʴ-

ʢʠʡ); ʩʠʩʪʝʤʥʦʩʪʽ (ʬʦʨʤʫʚʘʥʥʷ ʤʦʚʠ ʷʢ ʻʜʠʥʦʾ ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ); ʟʘʛʘʣʴʥʦʜʠʜʘʢʪʠʯʥʠʭ 

(ʜʦʩʪʫʧʥʦʩʪʽ, ʥʘʦʯʥʦʩʪʽ, ʦʙʣʽʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʘ 

http://dspace.udpu.edu.ua/bitstream/123456789/12780/1/%D1%96%D0%BD%D0%BA%D0%BB%D1%8E%D0%B7%D0%B8%D0%B2%D0%BD%D0%B0%20%D0%BE%D1%81%D0%B2%D1%96%D1%82%D0%B0%202020-%D0%A2%D1%80%D0%BE%D1%8F%D0%BD_%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
http://dspace.udpu.edu.ua/bitstream/123456789/12780/1/%D1%96%D0%BD%D0%BA%D0%BB%D1%8E%D0%B7%D0%B8%D0%B2%D0%BD%D0%B0%20%D0%BE%D1%81%D0%B2%D1%96%D1%82%D0%B0%202020-%D0%A2%D1%80%D0%BE%D1%8F%D0%BD_%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B0%D1%80%D1%96%D0%B9.pdf
http://mdu.in.ua/Nauch/Konf/2020/zbirnik_2020_matematichni_metodi_ii_vseukrajinskoj.pdf
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ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʠʪʠʥʠ, ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʘʢʪʠʚ-

ʥʦʩʪʽ) [3]. 

ʋ ʚʩʽʭ ɽʆʈ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʟʘʚʜʘʥʥʷ ʧʦʜʘ-

ʶʪʴʩʷ ʫ ʬʦʨʤʽ ʛʨʠ, ʢʚʝʩʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʦ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʦʙʣʝ-

ʤʥʘ ʩʠʪʫʘʮʽʷ, ʩʘʤʦʩʪʽʡʥʝ ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʜʦʩʪʫʧʥʦ 

ʟʜʦʙʫʚʘʯʫ ʦʩʚʽʪʠ ʟ ʆʆʇ. ɿʘʚʜʘʥʥʷ ʚ ʝʣʝʢʪʨʦʥʥʠʭ 

ʜʦʜʘʪʢʘʭ ʤʘʶʪʴ ʨʽʟʥʦʨʽʚʥʝʚʠʡ ʭʘʨʘʢʪʝʨ, ʮʝ ʜʦʟʚʦ-

ʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʢʦʨʝʢʮʽʡʥʠʡ 

ʧʨʦʮʝʩ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʩʫʚʘʥʥʷ ʢʦ-

ʞʥʦʾ ʜʠʪʠʥʠ ʧʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʦʩʚʽʪʥʽʡ ʧʨʦʛʨʘʤʽ, 

ʨʦʟʨʦʙʣʝʥʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʨʪʦʚʦʛʦ ʨʽʚʥʷ ʪʘ ʧʦ-

ʪʝʥʮʽʡʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʦʟʚʠʪʢʫ, ʧʩʠʭʽʯʥʠʤʠ 

ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ. 

ʆʜʥʠʤ ʟ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʨʠʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɽʆʈ ʻ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʧʦʜʘʚʘʪʠ ʤʘʪʝʨʽʘʣ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʘʨʽʘʥʪʘʭ: ʩʪʨʫ-

ʢʪʫʨʦʚʘʥʝ ʚʽʜʝʦ, ʜʠʥʘʤʽʯʥʽ ʩʭʝʤʠ ʚ ʘʣʛʦʨʠʪʤʽʯʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʩʢʨʘʚʽ ʢʘʨʪʠʥʢʠ ʜʦ ʪʝʩʪʽʚ ʪʦʱʦ, ʱʦ 

ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʷʢʽʩʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ʟ ʆʆʇ. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʥʠʢʠ ʪʘ ʚʯʠʪʝʣʽ-ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʪʦʨʠ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʆʈ ʙʫʜʝ ʜʦ-

ʨʝʯʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʷʢʱʦ ʮʽ ʧʨʠʣʘʜʜʷ ʪʘ ʟʘ ʩʪʦ-

ʩʫʥʢʠ ʚʦʣʦʜʽʪʠʤʫʪʴ ʜʝʷʢʠʤʠ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʚʣʘʩ-

ʪʠʚʦʩʪʷʤʠ, ʘ ʩʘʤʝ: ʰʚʠʜʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ; ʧʨʘʢʪʠʢʦ ʦʨʽʻʥʪʦʚʘʥʽ ʟʘʥʷʪʪʷ ʚ ʮʠʬʨʦ-

ʚʦʤʫ ʬʦʨʤʘʪʽ; ʩʫʯʘʩʥʽ ʬʦʨʤʠ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘ-

ʪʽʚ ʥʘʚʯʘʥʥʷ; ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴ-

ʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʤʦ-

ʩʪʽʡʥʦʩʪʽ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʦʥʣʘʡʥ 

ʥʘʚʯʘʥʥʷ ʪʦʱʦ [3].  

ɼʦʩʚʽʜ ʧʝʜʘʛʦʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʆʈ ʨʦʙʠʪʴ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʮʽʢʘʚʠʤ ʽ ʟʘʭʦʧʣʶʶʯʠʤ, ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʆʆʇ ʤʦʪʠʚʘʮʽʡ-

ʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʟʘʥʷʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫ-

ʚʘʪʠ ʨʦʙʦʪʫ ʟ ʬʦʨʤʫʚʘʥʥʷ ʤʦʚʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚ-

ʥʠʭ ʥʘʚʠʯʦʢ, ʨʦʟʚʠʪʢʫ ʚʠʱʠʭ ʧʩʠʭʽʯʥʠʭ ʬʫʥʢʮʽʡ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʩʥʦʚʫ ʜʣʷ ʫʩʧʽʰʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘ-

ʧʪʘʮʽʾ ʫ ʩʫʩʧʽʣʴʩʪʚʽ [1].  
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ASSESSMENT OF HARVEST QUALITY AND TASTE PROPERTIES OF LATE POTATO TUBERS 

AFTER STORAGE 

 

Abstract. 

The article analyzes the quality of potato tubers before and after post-harvest treatment of late varieties. It 

was established that the use of post-harvest processing of tubers increases the quality of the lot prepared for long-

term storage. The analysis of raw and boiled tubers of the researched varieties revealed the high quality of the 

tubers. After long-term storage, changes in all chemical and technological indicators occur. The tubers of the 

Challenger and Picasso varieties had the best quality. 

 

Key words: potato, variety, quality, storage, organoleptic evaluation. 

 

Introduction.  

Potatoes are the most common agricultural crop in  

the world. The annual gross harvest of this crop is more 

than 354 million tons. Ukraine ranks third in terms of 

potato consumption per capita, and this indicator is 

higher than the recommended norms, so it can be ar-

gued that it is a strategic food security product. Ukraine 

ranks fourth in the world in the production of potato tu-

bers, second only to China, Russia and India, and cur-

rently the needs of the population and industry are con-

stantly growing [1, 3, 5]. 

The high level of potato consumption is associated 

with good taste, nutritional value, and its wide use in 

the processing industry for various purposes (food and 

technical). Starch, glue, sugar, molasses, alcohol, dex-

trin, glucose, cinematographic films, varnishes, artifi-

cial silk, rubber, sago grain, components of perfumes  

and medicines, etc. are made from potato raw materials . 

Natural potato starch is a component of various dishes 

(canned, meat-dairy, paper, chemical industries, etc.). 

No widely distributed raw material has such a variety 

of uses as the potato. Currently, manufacturers pay spe-

cial attention to universal varieties, in particular, suita-

ble for the production of chips [5, 9, 11]. 

To obtain high-quality raw materials, it is advisa-

ble to select highly productive samples that are resistant 

to diseases and pests and with high and stable indicators 

of chemical composition. More than 160 varieties of 

potato tubers of different maturity groups of domestic 

and foreign selection are distributed in Ukraine. How-

ever, not all varieties satisfy the producer and the con-

sumer with their characteristics. Varieties of the late 

ripening group deserve special attention, because they 

have a great potential for providing the population and 

industry in the autumn-winter period [2, 6, 7]. 

Potatoes can be harvested in different ways. Potato 

diggers dig up the tubers in the furrows, after drying, 

pick them using mechanized and manual labor, load 

and transport them to the places of final finishing and 

laying for short-term and long-term storage. The pres-

ence of small areas of production, post-harvest finish-

ing work is carried out manually, although before the 

war it was planned to purchase a tuber finishing line. 

Potato tubers are transported by various trucks with 

trailers. In advance, vehicles are cleaned and tare, for 

more accurate accounting of the harvest. Potatoes of the 

same botanical and commercial grade (quality) are 

sorted to form batches and put together separately. In 

accordance with the commercial and quality character-

istics of potatoes, appropriate measures for post-harvest 

processing and storage are finally planned. In favorable 

weather, the pile is sorted in the field and on the cov-

ered sorting platform (part of the stream), while plant 

impurities and non-characteristic inclusions are care-

fully separated: organic and mineral impurities, cut, 

damaged, pressed, greener tubers, and non-typical tu-

bers are sorted for urgent sale on the alcohol plant or 

feeding animals [5, 6, 11]. 

 

Research materials and methods. 

The research was carried out at the department of 

technology of storage and processing of plant products 

after namedB.V. Lesyka of NULES of Ukraine and 

LLC "Prograin UKR". The quality assessment of potato 

tubers of the late maturity group was carried out accord-

ing to the following indicators of the standard and taste 
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qualities. Tubers of the following varieties were evalu-

ated: Promin, Teteriv, Challenger, Chervona ruta and 

Picasso. Chemical and technological analysis was car-

ried out according to generally accepted methods [4, 8, 

10]. 

 

Results and discussion.  

The farm cultivates varieties of late potatoes with 

the aim of expanding the area under the most suitable 

and promising ones, plans to develop seed production 

and more efficient storage. The limited size of the pro-

duction makes it possible to collect potato tubers in a 

short period of time, to effectively carry out post-har-

vest processing and preparation for long-term storage. 

Simple technical means are enough to carry out the nec-

essary technological operations. 

Each varietal lot of the harvested crop is evaluated 

according to current standards (Table 1). 

As can be seen from the table, the pile of potatoes 

obtained does not meet the requirements of the current 

standard. In particular, according to the content of 

crushed tubers that have turned green, the presence of 

adhering soil, the presence of tubers that have lost tur-

gor, tubers with mechanical damage, the batch needed 

finishing (careful sorting). 

A batch of potato tubers that does not meet the re-

quirements of the standard according to at least one of 

the indicators of the current standard may be signifi-

cantly depreciated according to the order of enrollment  

at the procurement base or processing enterprises. 

Therefore, it is advisable to carry out thorough post-

harvest processing before storing or shipping prepared 

batches of potatoes. 

 

1. Characteristics of potato tubers before and after post-harvest treatment 

Botanical variety 

Indexes, % 
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Before the post-harvest treatment 

Promin 0.9 0.9 1.7 2 3.2 0.91 

Teteriv 0.8 1.1 1.6 3 3.8 0.87 

Challenger 1.1 1.5 1.8 1 4.1 1.1 

Chervona ruta 1.6 1.3 1.9 4 3.1 1.2 

Picasso 1.0 1.1 1.3 2 3.5 0.19 

After post-harvest processing 

Promin 0 0 0.4 0.8 1.9 0.11 

Teteriv 0 0 0.6 1.2 1.5 0.17 

Challenger 0 0 0.6 0.9 1.8 0.15 

Chervona ruta 0 0 0.5 1.1 1.3 0.11 

Picasso 0 0 0.3 0.6 1.2 0.09 

 

The quality of fresh tubers is determined by con-

ducting tastings. To do this, up to 15 tubers are selected, 

washed, dried, and evaluated with a number of indica-

tors. Potato samples were evaluated by a committee 

consisting of 3-5 experts, who submitted their impres -

sions in tasting checklists. From the obtained results, 

we calculated the average score for each indicator (ta-

ble 2). 

The most important indicator for any consumer is 

the harmonious taste indicators of the tubers, which de-

pends on a complex of factors, in particular varietal 

characteristics, including the chemical composition of 

the tubers and their general condition. Boiled tubers 

were evaluated according to a set of indicators by an 

approved group of experts at the production site. 
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2. Evaluation of the quality of potato tubers before and after storage, point 

Index Promin Challenger Picasso Teteriv Chervona ruta 

Evaluation of raw potatoes 

Typicality 2.5 4.1 4.2 3.6 3.4 

The color is soft 2.2 2.2 3.1 2.1 2.2 

Elasticity when cutting 2 3 2 2 2 

Freshness until darkening 10 min.-3 10 min.-3 10 min.-3 10 min.-3 10 min.- 3 

1 hour- 1 1 hour- 2 1 hour- 3 1 hour- 1 1 hour- 2 

3 hour- 1 3 hour- 2 3 hour- 3 3 hour- 1 3 hour- 2 

Assessment of boiled potatoes after post-harvest finishing. before storage 

Indigestibility 4.0 4.1 4.2 3.9 3.8 

Output of the edible part 3.2 3.9 4.1 3.8 3.5 

The consistency is soft weakly 

digested 

(2)  

not boiled (1) not boiled 

(1) 

not boiled 

(1) 

not boiled (1) 

The color of the crumb 4.0 2.0 2.2 2.0 2.0 

Smell 2.0 3.0 3.1 2.1 2.1 

The quality of the decoction 2.0 3.0 3.0 2.5 2.6 

Preservation of pulp quality 2.0 3.0 3.2 2.8 2.9 

Taste 2.0 3.1 3.0 2.5 2.8 

Overall assessment 22.2 26.1 26.8 20.6 20.7 

Evaluation of boiled tubers after 6 months of storage 

Indigestibility 4.0 4.0 4.1 3.8 3.7 

Output of the edible part 2.8 4.0 4.1 3.6 3.4 

The consistency is soft 1.0 1.0 1.0 1.0 1.0 

The color of the crumb 3.9 2.1 2.2 1.9 2 

Smell 1.7 3.0 3.2 2.0 2.1 

The quality of the decoction 1.7 3.1 3.0 2.4 2.5 

Preservation of pulp quality 1.5 3.0 3.2 2.7 2.7 

Taste 1.9 3.1 3.0 2.5 2.7 

Overall assessment 18.6 23.3 23.8 20.4 20.2 

 

Tubers of the Picasso (23.8 points) and Challenger 

(26.3) varieties received the highest overall score for 

storage, which is 3.2 and 3.7 points more than tubers of 

the control variety Promin (domestic variety). 

Tubers of the Picasso variety (26.8 points) and 

Challenger (23,31) received a higher overall score after 

storage (8 months), which is more than the tubers of the 

Promin variety (22.2) (domestic variety - taken as con-

trol). 

After storage, the studied indicators underwent 

some changes, which was reflected in the overall eval-

uation of the samples. After 8 months, the quality indi-

cators of the tested tubers slightly decreased for the 

control and other varieties by 3 points, but in general, 

the products are of high quality for consumption and 

use for the food and processing industry. 

 

Conclusions.  

Therefore, the tubers of all the tested variety sam-

ples have the appropriate quality according to a number 

of organoleptic and technological indicators, so they 

can be recommended for further cultivation and expan-

sion of areas. The analysis revealed that the presence of 

crushed tubers, organic and mineral impurities, requires 

additional processing, by sorting, before storage or sale. 

These works were carried out in the farm and com-

pletely healthy and typical tubers of these varieties 

were put into storage. Potatoes with mechanical dam-

age were stored separately in a net and were intended 

for short-term storage and urgent sale. The organoleptic 

evaluation of the 3 researched varieties established that 

the following varieties are the best in terms of the set of 

investigated indicators: Challenger and Picasso. The 

obtained data should be taken into account when plan-

ning the cultivation of the studied potato varieties in or-

der to obtain the highest quality products after long-

term storage. 
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INFLUENCE OF TECHNOLOGICAL GROWING FACTORS ON FEED VALUE AND ENERGY 

INTENSITY OF GRASS OF ALFALFA -CEREAL GRASS MIXTURES  

 
Abstract. 

The article presents the results of research on the influence of the species composition of grass mixtures and 

their fertilization on the formation of the fodder value of the grass stand and the energy intensity of the fodder 

mass. It was established that the inclusion of seed alfalfa in alfalfa-cereal grass mixtures improved the nutritional 

value of the feed and its energy content. The highest quality of feed in terms of nutrition and exchangeable energy 

content was formed by grass mixtures: Medicago sativa + Bromopsis inermis + Lolium perenne and Medicago 

sativa + Bromopsis inermis + Festuca orientals with N60P60K90+ Fumar ï 173-174 g digestible protein / 1 feed. 

unit and 9.2 MJ/kg of dry matter. 
 

Key words: fodder value, fodder units, exchangeable energy, digestible protein, alfalfa seed, cereal compo-

nents, grass mixture. 

 

Introduction.  

Among the factors that determine the competitive-

ness of livestock products, feed plays a leading role. 

The formation of a stable fodder base for animal hus-

bandry does not lose its importance over time and is 

impossible without the production of high-energy and 

protein fodder, which are perennial legumes and 

grasses of natural and sown meadows. However, during 

the years of transformation of the agricultural sector, 

the area of hayfields in Ukraine decreased by 1.6 times, 

and in agricultural enterprises - by almost 11 times [2, 

7, 12]. 

In the complex of measures aimed at increasing 

the productivity of onion pasture lands, an important 

place is given to the search for ways to more fully real-

ize the genetic potential of leguminous and cereal 

grasses. In this regard, the study of the reaction of 

plants in mixed perennial crops to agro-ecological con-

ditions of cultivation, the identification of the main reg-

ularities of the formation of grass stands of perennial 

agrophytocenoses, as well as the development of effec-

tive measures to manage their productivity on the basis 

of improving the species composition of grass mix-

tures, norms of mineral fertilizers, regimes and ways of 

using crop [3, 5, 8, 11]. 

Perennial grasses, especially legumes, not only 

provide highly nutritious fodder, but also contribute to 

the biologicalization of agriculture, as they affect soil 

fertility and the environment. They enrich the soil with  

organic matter and biological nitrogen and significantly  

outperform single-species crops in terms of yield, feed 

value, energy intensity and cost [4,6, 8, 10]. 

Along with increasing the productivity of sown 

grasslands by selecting the most productive species and 

varieties, creating optimal growing conditions for them, 

obtaining highly nutritious feed is important in live-

stock feeding. As you know, the nutritional value of 

grasses is significantly influenced by soil conditions, 

species and varietal composition of grass stands, mode 

of its use, application of fertilizers and other agrotech-

nical measures [3, 12, 13] 

Imbalance of feed and a significant deficit of feed 

protein in the diet leads to overconsumption of feed for 
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animals reaching 35%, and the cost of production in-

creases by 1.3-1.5 times. The provision of a feed unit 

with digestible protein is also low - 80-85 g instead of 

the scientifically based 105-115 g [2, 7]. 

Many scientists worked on the study of this scien-

tific problem in different regions of Ukraine, however, 

the influence of various agrotechnical methods of cul-

tivation on the fodder and bioenergetic value of the cre-

ated agrophytocenoses has not yet been fully estab-

lished [2, 6, 8, 10, 13] 

The purpose of the research is to study the influ-

ence of technological techniques on the feed value and 

energy intensity of fodder from alfalfa-cereal grass 

stands in the regions of the Right Bank Forest Steppe 

of Ukraine. 

 

Research materials and methods. 

The field experiment was carried out in 2014-2016 

on the experimental fields of the State Agricultural Re-

search Service "Agronomic Research Station" of the 

NULES of Ukraine [1]. The scheme of the experiment  

provided for the study of the action and interaction of 

the following factors: factor A - herbaceousness (grass 

species and the rate of sowing their seeds, kg/ha): 1) 

Medicago sativa, 16; 2) Medicago sativa, 12 + Festuca 

orientals, 10 + Festuca pratensis, 8; 3) Medicago sativa, 

10 + Festuca orientals, 10 + Dactylis glomerata, 8; 4) 

Medicago sativa, 10 + Bromopsis inermis, 14 + Lolium 

perenne, 10; 5) Medicago sativa, 10 + Bromopsis in-

ermis, 14 + Festuca orientals, 8; 6) Bromopsis inermis , 

14 + Festuca orientals, 8 (cereal grass), control; factor 

B ï fertilizers: 1) without fertilizers, control; 2) ʈ60ʂ90; 

3) N60P60K90; 4) N60P60K90 + growth stimulator Fumar. 

The area of the sowing area is 30 mĮ, the account-

ing area is 25 mĮ. The technology of growing perennial 

grasses, with the exception of the investigated factors, 

is generally accepted for the conditions of the Right  

Bank Forest Steppe of Ukraine. Medicago sativa vari-

ety Regina, Bromopsis inermis variety Mars, Lolium 

perenne variety Kyivska 101, Festuca orientals variety 

Danka, Festuca pratensis variety Dibrova, Dactylis 

glomerata variety Natalka were sown in the experi-

ment. 

Phosphorus-potassium fertilizers were applied 

every year in the fall, nitrogen fertilizers were applied 

in three doses of N20: in spring on frozen soil, as well 

as after the first and second mowing. The following 

types of fertilizers were used in the experiment: nitro-

gen - in the form of ammonium nitrate with an active 

substance content of 34%, potash - calimagnesia with  

an active substance content of 26%, phosphoric - sim-

ple superphosphate with an active substance content of 

18.7%. Spraying of the grass with the Fumar growth 

stimulator was carried out at a dose of 2 l/ha with a wa-

ter consumption of 200 l/ha during the period when the 

cereal grasses were in the tillering phase, and the alfalfa 

sowing was in the branching phase 

Sowing was carried out in early spring with suffi-

cient soil moisture in the usual row method. 

The soil of the experimental field is a typical low-

humus chernozem. The content of humus in the 0-20 

layer is 4.2-4.6%, the absorption capacity is 310-320 

mg-equiv./kg of soil, the degree of saturation with ba-

ses is about 90%, the saline pH is 6.7-7.0. The content 

of mobile phosphorus according to Machigin ï 40-55 

mg/kg of soil, exchangeable potassium ï 150-165 

mg/kg of soil, easily hydrolyzed nitrogen according to 

Kornfield ï 140-160 mg/kg of soil. 

The average daily air temperature during the 

growing season exceeded the long-term norm (12.2 0ʉ) 

by 1.3-1.6 0ʉ. The amount of precipitation exceeded the 

norm (510 mm) in 2014 by 147 mm, which had a posi-

tive effect on the formation of the crop of legume-cereal 

grass mixtures in the first year of using the grass stand. 

In 2016 and 2015, the amount of precipitation was in-

sufficient by 217-127 mm. 

 

Results and discussion.  

Improvement of technological methods of cultiva-

tion of alfalfa-cereal grass mixtures affects not only 

their yield, but also the fodder value and energy inten-

sity of the obtained fodder. An important characteristic 

of the fodder value of fodder is its assessment in terms  

of nutrition, energy density of dry mass and provision 

of digestible protein of the fodder unit - indicators of 

fodder quality assessment according to the current 

standards of Ukraine. 

According to the obtained research results, it was 

established that the content of feed units in the dry mass 

of different types of grass stands ranged from 73 to 

82%, exchangeable energy - from 8.6 to 9.5 MJ / kg, 

with the provision of one feed unit with digestible pro-

tein at the level of 107-174 g (Table 1). 
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1. Nutritive value, energy intensity of dry mass and supply of feed unit with digestible protein of green mass of alfalfa-

cereal grass mixtures depending on fertilizer 

 

Fertilizer  

Content 
Provision of a feed unit 

with digestible protein, g feed units 
exchangeable energy, 

MJ/kg 

Medicago sativa 

Without fertilizers 81 9.4 151 

ʈ60ʂ90 82 9.5 154 

N60P60K90 82 9.5 164 

N60P60K90 + Fumar 82 9.5 170 

Medicago sativa + Festuca orientals + Festuca pratensis 

Without fertilizers 76 9.0 152 

ʈ60ʂ90 77 9.1 155 

N60P60K90 76 9.2 160 

N60P60K90 + Fumar 77 9.2 167 

Medicago sativa + Festuca orientals + Dactylis glomerata 

Without fertilizers 76 9.0 155 

ʈ60ʂ90 78 9.1 152 

N60P60K90 77 9.2 165 

N60P60K90 + Fumar 77 9.2 168 

Medicago sativa + Bromopsis inermis + Lolium perenne 

Without fertilizers 76 8.9 158 

ʈ60ʂ90 77 9.1 158 

N60P60K90 78 9.1 168 

N60P60K90 + Fumar 77 9.2 174 

Medicago sativa + Bromopsis inermis + Festuca orientals 

Without fertilizers 76 9.0 156 

ʈ60ʂ90 77 9.1 158 

N60P60K90 76 9.2 172 

N60P60K90 + Fumar 77 9.2 173 

Bromopsis inermis + Festuca orientals (ʟʣʘʢʦʚʠʡ ʪʨʘʚʦʩʪʽʡ) 

Without fertilizers 73 8.6 107 

ʈ60ʂ90 74 8.7 112 

N60P60K90 75 8.8 138 

N60P60K90 + Fumar 75 8.8 143 

Animal husbandry norm 70-100 8-11 110-115 

 

The inclusion of seed alfalfa in alfalfa-cereal grass 

mixtures slightly improved the nutritional value of the 

feed by the content of feed units and energy intensity ï 

by the content of exchangeable energy. Thus, the con-

tent of exchangeable energy in alfalfa-cereal grass 

stands was 8.6-9.2 MJ/kg. At the same time, alfalfa 

sowing was characterized by better nutrition and en-

ergy intensity - the dry mass of alfalfa contained 4-6% 

more feed units and 0.3-0.5 MJ/kg more exchangeable 

energy. Under the influence of fertilizer, the parameters  

of nutrition and energy intensity changed little. The 

content of both feed units and exchangeable energy 

were within zootechnical norms. 

The supply of digestible protein per feed unit in  

the conducted studies was quite high and, depending on 

the studied factors, ranged from 107 to 174 g. To a 

greater extent, the value of the mentioned indicator was 

influenced by symbiotic and mineral nitrogen. With the 

inclusion of alfalfa in the cereals, as well as on the al-

falfa grass stand in backgrounds without nitrogen ap-

plication, the supply increased by 44-62 g, and in the 

backgrounds with the introduction of mineral nitrogen 

- by 22-31 g. no significant difference was observed. 

The introduction of nitrogen fertilizers increased 

the supply of digestible protein to the forage unit to a 

greater extent on cereal grass stands than on alfalfa and 

alfalfa-cereal grass stands. 

The highest provision of the feed unit with digest-

ible protein was obtained in all grass stands with the 

application of N60P60K90+Fumar. On alfalfa and alfalfa-

cereal grass stands, the supply of feed unit in this case 

was in the range of 167-174 g, which is 13-19 g more 

compared to the option without fertilizer application, 

on cereal grass stands - at the level of 143 g, which is 

36 g more. than without fertilizing. 

The fodder unit was best provided with digestible 

protein in the herbage, where Medicago sativa + 

Bromopsis inermis + Lolium perenne were sown with  

the application of N60P60K90+Fumar - 174 g/1 fodder 

unit, and the increase from the treatment of crops with  

Fumar was only 6 g/1 fodder unit. A little less - at the 

level of 173 g of digestible protein / 1 feed unit. was 

obtained by sowing Medicago sativa + Bromopsis 

inermis + Festuca orientals and applying 

N60P60K90+Fumar. The increase from the treatment 

with the drug Fumar of crops of the indicated grass 

mixture was only 1 g of digestible protein/feed. unit 
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Thus, the addition of Fumar growth biostimulator to 

N60P60K90 increased the supply of digestible protein to 

the feed unit, but the increase was insignificant. 

 

Conclusions and suggestions.  

The inclusion of seeded alfalfa in alfalfa-cereal 

grass mixtures had an effect on improving the nutri-

tional value of the feed and its energy content. The 

highest quality of feed in terms of nutrition and ex-

changeable energy content was formed by grass mix-

tures: Medicago sativa + Bromopsis inermis + Lolium 

perenne and Medicago sativa + Bromopsis inermis + 

Festuca orientals with N60P60K90+Fumar ï 173-174 g 

digestible protein / 1 feed. unit and 9.2 MJ / kg of dry 

matter. 
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SOLITONS ï NONLINEAR WAVES THAT CONTROL DNA AND HUMAN SPEECH  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʘʰʝʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦ-ʛʝʥʥʦʤ ʘʧʧʘʨʘʪʝ, ʩʦʩʪʦʷʱʝʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʫʩʪʘʨʝʣʦ. ʋʯʝʥʳʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʚʘ ʦʙʣʘʜʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʣʠʷ-

ʥʠʝʤ ʥʘ ɼʅʂ. ɼʅʂ ʨʝʘʛʠʨʫʝʪ ʥʘ ʯʝʣʦʚʝʯʝʩʢʫʶ ʨʝʯʴ, ʝʝ çʫʰʠè ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʫʣʘʚʣʠʚʘʥʠʶ ʦʩʦʙʳʭ ʟʚʫʢʦ-

ʚʳʭ ʢʦʣʝʙʘʥʠʡ.  

Abstract 

The idea of our genetic apparatus, consisting only of chemical substances, is outdated. Scientists have con-

cluded that certain words have some informational effect on DNA. DNA perceives human speech, its çearsè are 

adapted to capture special sound vibrations. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʠʪʦʥʳ, ʚʦʟʚʨʘʪ ʌʝʨʤʠ-ʇʘʩʪʘ-ʋʣʘʤʘ, ɼʅʂ. 

Key words and phrases: solitons, return of Fermi-Pasta-Ulam, DNA. 

 

ɺʚʝʜʝʥʠʝ. ɺ 1949 ʛʦʜʫ ʫʯʝʥʳʝ ʌʝʨʤʠ, ʇʘʩʪʘ ʠ 

ʋʣʘʤ ʠʟʫʯʘʣʠ ʧʦʚʝʜʝʥʠʝ ʦʩʦʙʳʭ ʥʝʣʠʥʝʡʥʳʭ ʩʠ-

ʩʪʝʤ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʵʪʠ ʩʠ-

ʩʪʝʤʳ ʚʝʣʠ ʩʝʙʷ ʥʝʦʙʳʯʥʦ: ʩʢʣʘʜʳʚʘʣʦʩʴ ʦʱʫʱʝ-

ʥʠʝ, ʯʪʦ ʦʥʠ ʢʘʢ ʙʫʜʪʦ ʟʘʧʦʤʠʥʘʶʪ ʪʦ, ʧʨʠ ʢʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʥʘʯʘʣʠ ʜʚʠʛʘʪʴʩʷ ʠʭ ʦʪʜʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷ-

ʶʱʠʝ, ʘ ʧʦʪʦʤ ʭʨʘʥʷʪ ʵʪʫ ʥʘʢʦʧʣʝʥʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʩʢʦʣʴ ʫʛʦʜʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʕʪʦ ʷʚʣʝʥʠʝ 

ʥʘʟʚʘʣʠ ʚʦʟʚʨʘʪʦʤ ʌʝʨʤʠ-ʇʘʩʪʘ-ʋʣʘʤʘ (ʌʇʋ-

ʚʦʟʚʨʘʪʦʤ). ɺʢʨʘʪʮʝ ʦʙ ʵʪʦʤ ʚʦʟʚʨʘʪʝ: ʝʩʣʠ ʚ ʮʝ-

ʧʦʯʢʝ ʰʘʨʠʢʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʫʞʠʥ-

ʢʘʤʠ, ʫʜʘʨʠʪʴ ʧʦ ʦʜʥʦʤʫ ʠʟ ʥʠʭ, ʪʦ ʧʦʷʚʠʪʩʷ ʩʪʨʘʥ-

ʥʦʝ ʢʦʣʝʙʘʥʠʝ ʩ ʘʥʦʤʘʣʴʥʦ ʜʦʣʛʠʤ ʟʘʪʫʭʘʥʠʝʤ, ʩ 

ʧʦʚʪʦʨʝʥʠʷʤʠ (ʚʦʟʚʨʘʪʘʤʠ) ʵʥʝʨʛʠʠ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʦʛʦ ʪʦʣʯʢʘ ʚ ʚʦʟʤʫʱʝʥʠʝ ʰʘʨʠʢʘ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʫʜʘʨʠʣʠ. ʋʯʝʥʳʝ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ, ʯʪʦ ʧʦʚʝʜʝʥʠʝ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʜʦʙʥʦ ʧʦʚʝʜʝʥʠʶ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, 

ʦʙʣʘʜʘʶʱʠʤʠ ʧʘʤʷʪʴʶ, ʥʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʵʪʦ 

ʬʝʥʦʤʝʥʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ʥʝ ʤʦʛʣʠ. ʅʘʤʥʦʛʦ ʧʦʟʞʝ 

ʭʨʘʥʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦʢʘʟʘʣʠʩʴ ʟʘʛʘʜʦʯʥʳʝ 

ʩʦʣʠʪʦʥʳ ï ʦʩʦʙʳʝ ʚʦʣʥʳ, ʩʧʦʩʦʙʥʳʝ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʠʟʚʥʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʘʤʷʪʠ 

ʥʝʣʠʥʝʡʥʳʝ ʩʠʩʪʝʤʳ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʨʘʟʫʤʥʳʝ ʩʫ-

ʱʝʩʪʚʘ, ʘ ʩʦʣʠʪʦʥʳ ï ʢʘʢ ʯʝʣʦʚʝʯʝʩʢʠʝ ʤʳʩʣʠ. ʅʘ 

ʫʤ ʧʨʠʰʣʘ ʫʞʝ ʠʟʚʝʩʪʥʘʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʤʦʣʝʢʫʣʘ 

ɼʅʂ. ʅʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʥʝʡ ʩʦʣʠʪʦʥʳ ʦʢʘʟʘʣʦʩʴ ʥʝ-

ʧʨʦʩʪʦ. ʗʩʥʦʩʪʴ ʧʨʠʰʣʘ ʧʦʟʞʝ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʙʝʣʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʰʴ 3% ʜʣʠʥʳ ɼʅʂ. 

ʆʩʪʘʣʴʥʳʝ 97% ʤʦʣʝʢʫʣʳ ɼʅʂ ʜʦ ʥʝʜʘʚʥʠʭ ʧʦʨ 

ʩʯʠʪʘʣʠʩʴ çʤʫʩʦʨʦʤè. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʙʳʣʠ 

ʫʙʝʞʜʝʥʳ, ʯʪʦ ʧʨʠʨʦʜʘ ʥʝ ʩʪʦʣʴ ʨʘʩʪʦʯʠʪʝʣʴʥʘ, 

ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʯʪʦ-ʪʦ ʟʨʷ. ʇʦʠʩʢʠ ʠʩʪʠʥʳ ʦʙʲʝʜʠ-

ʥʠʣʠ ʤʘʪʝʤʘʪʠʢʦʚ, ʣʠʥʛʚʠʩʪʦʚ ʠ ʛʝʥʝʪʠʢʦʚ, ʯʪʦʙʳ 

ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʠ 97%. ʀʭ ʚʳʚʦʜʳ ʨʝʚʦʣʶʮʠʦʥʥʳ: 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʦ ʥʝ çʤʫʩʦʨè.  

ɻʝʥʝʪʠʢʠ ʟʘʛʣʷʥʫʣʠ ʚʛʣʫʙʴ ɼʅʂ ʠ ʫʚʠʜʝʣʠ, 

ʯʪʦ ʵʪʘ ʤʦʣʝʢʫʣʘ ʩʦʩʪʦʠʪ ʠʟ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʪʝʢ-

ʩʪʦʚ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʜʝʣʘʝʪ ʥʘʩ ʧʦʭʦʞʠʤʠ ʥʘ 

ʙʠʦʢʦʤʧʴʶʪʝʨ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

ʂʚʘʟʠ-ʨʝʯʴ ɼʅʂ, ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʦʥʘ ʧʝʨʝʜʘʝʪ, ï 

ʵʪʦ ʟʚʫʯʘʱʠʝ ʪʝʢʩʪʳ ʥʘ ʥʝʠʟʚʝʩʪʥʳʭ ʷʟʳʢʘʭ. ʕʪʠ 

ʪʝʢʩʪʳ ʧʳʪʘʣʠʩʴ ʨʘʩʰʠʬʨʦʚʘʪʴ, ʩʦʟʜʘʚʘʷ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚʩʝʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ. ʆʢʘ-

ʟʘʣʦʩʴ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʦʙʱʠʝ ʯʝʨʪʳ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʊʝʤ ʚʨʝʤʝʥʝʤ ʬʠʣʦʣʦʛʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʩʦʟʜʘʚʘʣʠ 

ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʯʝʣʦʚʝʯʝ-

ʩʢʠʭ ʷʟʳʢʦʚ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʦʢʘʟʘʣʘʩʴ ʧʦʭʦʞʝʡ ʥʘ 

ʜʝʨʝʚʦ. ʉʨʘʚʥʠʚ ʩʚʦʠ çʜʝʨʝʚʴʷè, ʫʯʝʥʳʝ ʫʚʠʜʝʣʠ, 
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ʯʪʦ ʦʥʠ ʧʦʭʦʞʠ. ʉʪʨʫʢʪʫʨʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ, 

ʢʥʠʞʥʦʛʦ ʪʝʢʩʪʘ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠ ʩʭʦʞʠ. ʅʦ ʩʘʤʦʝ ʣʶʙʦʧʳʪʥʦʝ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ 

ʧʦʜʦʙʠʝʤ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʷʟʳʢʘʤʠ ʦʪʣʠʯʘʣʠʩʴ 

ʫʯʘʩʪʢʠ çʤʫʩʦʨʥʦʡè ɼʅʂ. ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ çʤʫʩʦʨè ʚʳʩʪʫʧʘʝʪ 

ʩʚʦʝʦʙʨʘʟʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʷʟʳʢʦʚ. ʇʦʣʫʯʘʝʪʩʷ, ɼʅʂ ʧʦʜʯʠʥʷ-

ʝʪʩʷ ʟʘʢʦʥʘʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʬʨʘʟʫ ʠʟ ɹʠʙʣʠʠ: çʉʥʘʯʘʣʘ ʙʳʣʦ ʉʣʦʚʦè. ɻʦʚʦʨʷ 

ʥʝʩʪʨʦʛʦ, çʪʝʢʩʪʳè ɼʅʂ (ʢʚʘʟʠ-ʨʝʯʴ) ʠ ʨʘʟʛʦʚʦʨ 

ʣʶʜʝʡ ʚʳʧʦʣʥʷʶʪ ʦʜʠʥʘʢʦʚʳʝ ʬʫʥʢʮʠʠ ï ʨʝʛʫʣʷ-

ʪʦʨʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ. ʈʘʟʥʠʮʘ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʨʘ-

ʙʦʪʘʶʪ ʦʥʠ ʚ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʘʭ.  

ʇʨʦʰʣʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʫʯʝʥʳʝ 

çʟʘʩʝʢʣʠè ʩʦʣʠʪʦʥʳ ʚ ɼʅʂ. ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ ʙʠʦʬʠ-

ʟʠʢʠ ʩʦʟʜʘʣʠ ʌʇʋ-ʛʝʥʝʨʘʪʦʨ ʩʦʣʠʪʦʥʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ɼʅʂ. ʕʪʦ ʙʳʣʘ ʘʧʧʘʨʘ-

ʪʫʨʘ, ʩʧʦʩʦʙʥʘʷ ʠʤʠʪʠʨʦʚʘʪʴ çʨʝʯʴè ɼʅʂ ʠ ʭʨʦʤʦ-

ʩʦʤ ï ʚʠʙʨʘʮʠʠ-ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʪʝ ʧʦʩʳʣʘʣʠ, 

ʯʪʦʙʳ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ ʰʣʦ ʚ ʧʨʘʚʠʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʵʪʫ ʜʠʚʦ-ʘʧʧʘʨʘʪʫʨʫ ʤʦʞʥʦ ʙʳʣʦ 

çʚʩʪʨʘʠʚʘʪʴè ʯʝʣʦʚʝʯʝʩʢʫʶ ʨʝʯʴ. ʏʪʦ ʞʝ ʧʨʦʠʩʭʦ-

ʜʠʣʦ ʧʦʩʣʝ ʧʝʨʝʜʘʯʠ ʚʝʨʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʢ ʛʝʥʦʤʫ ʨʘʩʪʝʥʠʡ ʯʝʨʝʟ ʩʦʣʠ-

ʪʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʌʇʋ-

ʛʝʥʝʨʘʪʦʨʘ?.. ɺ ʩʦʣʠʪʦʥʳ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʝ 

ʛʝʥʝʨʘʪʦʨʦʤ, ʥʘʯʘʣʠ ʚʚʦʜʠʪʴ ʟʘʧʠʩʘʥʥʫʶ ʥʘ ʤʘʛʥʠ-

ʪʦʬʦʥ ʯʝʣʦʚʝʯʝʩʢʫʶ ʨʝʯʴ ï ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘ-

ʥʠʷʤʠ ʤʦʜʫʣʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, ʥʘ 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʣʦʞʝʥʳ ʢʦʣʝʙʘʥʠʷ ʨʝʯʠ, ʢʦʪʦʨʳʝ 

ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʩʦʣʠʪʦʥʳ, ʩʦʟʜʘʥʥʳʝ ʛʝʥʝʨʘʪʦ-

ʨʦʤ. ʕʪʦ ʙʳʣʠ ʦʙʳʯʥʳʝ ʩʣʦʚʘ, ʥʦ ʧʨʦʠʟʥʝʩʝʥʥʳʝ 

ʢʘʢ ʚʦ ʚʨʝʤʷ ʤʦʣʠʪʚʳ. ʈʝʟʫʣʴʪʘʪ ʦʢʘʟʘʣʩʷ ʰʦʢʦ-

ʚʳʤ: ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʪʠʭ çʙʣʘʛʦʩʣʦʚʣʷʶʱʠʭè 

ʬʨʘʟ ʩʦʣʠʪʦʥʳ ʧʨʠʦʙʨʝʪʘʣʠ ʯʫʜʦʜʝʡʩʪʚʝʥʥʳʝ 

ʩʚʦʡʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʙʨʘʣʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʠ 

ʷʯʤʝʥʷ, ʦʙʣʫʯʠʣʠ ʠʭ ʛʠʛʘʥʪʩʢʦʡ ʜʦʟʦʡ ʨʘʜʠʘʮʠʠ, 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ ʫ ʩʝʤʷʥ ʨʚʘʣʠʩʴ ʮʝʧʦʯʢʠ 

ɼʅʂ, ʧʦʩʣʝ ʯʝʛʦ ʙʨʘʣʠ ʤʠʢʨʦʬʦʥ ʠ ʧʝʨʝʜʘʚʘʣʠ ʛʝ-

ʥʝʪʠʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʧʨʦʩʴʙʫ 

ʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʭʨʦʤʦʩʦʤ. ʀ 

ʯʫʜʦ: ʚ ʟʝʨʥʘʭ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚʦʣʥʦʚʳʝ çʢʘʨʢʘʩʳè 

ʟʜʦʨʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʢʣʝʪʦʢ 

ʠʟʙʘʚʣʷʣʩʷ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ. ʅʝʚʝʨʦʷʪʥʦ, ʥʦ ʬʘʢʪ: 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ ʩʦʣʠʪʦʥʳ 

ʧʨʠʦʙʨʝʪʘʣʠ ʞʠʚʦʪʚʦʨʷʱʫʶ ʩʠʣʫ. ɺʦʟʥʠʢʘʝʪ ʚʦ-

ʧʨʦʩ: ʥʝʫʞʪʦ ʩʣʦʚʘ ʚ ʩʦʩʪʦʷʥʠʠ ʦʞʠʚʠʪʴ 

ʢʣʝʪʢʫ? ʆʪʤʝʪʠʤ, ʯʪʦ ʪʝʢʩʪʳ ʙʳʣʠ ʥʝ ʧʨʦʩʪʦ ʩʣʦ-

ʚʘʤʠ: ʵʪʦ ʙʳʣʠ ʩʣʦʚʘ, ʧʨʦʠʟʥʝʩʝʥʥʳʝ ʚ ʦʩʦʙʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʩʦʟʥʘʥʠʷ. ɽʩʣʠ ʵʪʠ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʷʣʠʩʴ, 

ʪʦ ʩʦʣʠʪʦʥʳ, ʚʳʩʣʫʰʘʚ ʨʝʯʴ, ʧʨʠʦʙʨʝʪʘʣʠ ʯʫʜʦʜʝʡ-

ʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜ-

ʛʦʪʦʚʠʣʠ ʝʱʝ ʦʜʠʥ ʪʝʢʩʪ ï ʙʝʩʩʤʳʩʣʝʥʥʫʶ ʘʙʨʘʢʘ-

ʜʘʙʨʫ. ʈʘʟʜʝʣʠʚ ʟʝʨʥʘ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʫʯʝʥʳʝ ʧʝʨ-

ʚʦʡ ʛʨʫʧʧʝ ʪʨʘʥʩʣʠʨʦʚʘʣʠ ʪʝʢʩʪ ʤʦʣʠʪʚʳ, ʘ ʚʪʦʨʦʡ 

ï ʧʩʝʚʜʦ-ʪʝʢʩʪ, ʥʘʙʦʨ ʙʫʢʚ. ɺ ʛʨʫʧʧʝ, ʢʦʪʦʨʦʡ ʧʝʨʝ-

ʜʘʚʘʣʠ ʘʙʨʘʢʘʜʘʙʨʫ, ʥʝ ʚʟʦʰʣʦ ʥʠ ʦʜʥʦ ʟʝʨʥʦ, ʚ 

ʜʨʫʛʦʡ ʞʝ ʛʨʫʧʧʝ ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ ʧʦʣʦʚʠʥʘ ʟʝʨʝʥ. 

ʇʨʦʚʝʣʠ ʪʘʢʞʝ ʪʘʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪ: ʨʝʯʴ, ʦʟʜʦʨʦʚʠ-

ʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʢʦʪʦʨʦʡ ʫʞʝ ʙʳʣ ʧʨʦʚʝʨʝʥ, ʜʘʣʠ 

ʦʟʚʫʯʠʪʴ ʦʧʝʨʘʪʦʨʫ, ʥʝ ʟʥʘʶʱʝʤʫ ʷʟʳʢʘ, ʥʘ ʢʦʪʦ-

ʨʦʤ ʥʘʧʠʩʘʥ ʪʝʢʩʪ, ʥʝ ʨʘʩʪʦʣʢʦʚʘʚ ʝʤʫ ʩʤʳʩʣ ʪʝʢ-

ʩʪʘ. ʈʝʟʫʣʴʪʘʪ ʙʳʣ ʥʫʣʝʚʳʤ: ʝʛʦ ʨʝʯʴ ʥʝ ʙʳʣʘ ʫʩʣʳ-

ʰʘʥʘ ʙʠʦʩʠʩʪʝʤʦʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʜʩʦʟʥʘʥʠʝ ʨʝ-

ʘʛʠʨʫʝʪ ʥʝ ʥʘ ʩʣʦʚʘ, ʘ ʥʘ ʦʙʨʘʟʳ, ʨʦʞʜʘʶʱʠʝʩʷ ʚ 

ʛʦʣʦʚʝ ʧʨʦʠʟʥʦʩʷʱʝʛʦ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʛʨʘʤʤʳ 

ʪʨʝʭʤʠʥʫʪʥʘʷ ʨʝʯʴ ʦʧʝʨʘʪʦʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʌʇʋ-

ʛʝʥʝʨʘʪʦʨʘ ʦʢʘʟʳʚʘʣʘ ʥʘ ʩʝʤʝʥʘ ʤʫʪʘʛʝʥʥʦʝ ʜʝʡ-

ʩʪʚʠʝ. ʇʦʭʦʞʝʝ ʷʚʣʝʥʠʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʢʠʥʦ-

ʬʠʣʴʤʝ çɺʝʣʠʢʘʷ ʪʘʡʥʘ ʚʦʜʳè ʥʘ ʧʨʠʤʝʨʝ ʬʦʪʦʛʨʘ-

ʬʠʡ ʢʨʠʩʪʘʣʣʦʚ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦ-

ʚʘʥʳ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʫ ʨʘʟʣʠʯʥʳʭ ʩʣʦʚ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʬʨʘʟ. ɺʦʜʘ ʟʘʤʝʨʟʘʣʘ ʚ ʢʨʘʩʠʚʳʝ 

ʢʨʠʩʪʘʣʣʳ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʦʟʠʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʠ ʩʦ-

ʟʜʘʚʘʣʘ ʜʠʩʩʦʥʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʥʝʛʘʪʠʚʥʦʡ.

 

 
ʈʠʩ. 1. 1 ï ʦʙʨʘʟʝʮ ʚʦʜʳ ʠʟ-ʧʦʜ ʢʨʘʥʘ ʉʠʥʘʛʘʚʘ, ʊʦʢʠʦ,  

2 ï ʪʦʪ ʞʝ ʦʙʨʘʟʝʮ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʝʤʫ ʪʨʘʥʩʣʠʨʦʚʘʣʠ ʜʦʙʨʳʝ ʤʳʩʣʠ,  

3 ï ʚʦʜʘ, ʚʟʷʪʘʷ ʠʟ ʦʟʝʨʘ ʧʝʨʝʜ ʤʦʣʠʪʚʦʡ,  

4 ï ʢʨʠʩʪʘʣʣ ʵʪʦʡ ʞʝ ʚʦʜʳ ʧʦʩʣʝ ʤʦʣʠʪʚʳ ʩʚʷʱʝʥʥʠʢʘ 



ζColloquium - journal Ȼ #2 7(186), 2023 / PHYSICAL AND MATHEMATICAL SCIENCES  87 

  

  

  

  

  
ʈʠʩ. 2. ʌʦʪʦʛʨʘʬʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʟʘʤʦʨʦʟʢʠ ʚʦʜʳ ʚ ʢʨʠʦʛʝʥʥʦʡ ʢʘʤʝʨʝ  

ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ ʩʣʦʚʦʤ 
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ʀʟ ʣʠʪʝʨʘʪʫʨʳ ʤʳ ʟʥʘʝʤ, ʢʘʢ ʠʩʮʝʣʷʣʠʩʴ ʪʷ-

ʞʝʣʦ ʙʦʣʴʥʳʝ ʠ ʜʘʞʝ ʦʞʠʚʘʣʠ ʤʝʨʪʚʳʝ ʩ ʧʦʤʦʱʴʶ 

ʤʦʣʠʪʚ ʠʣʠ ʩʚʷʪʦʡ ʚʦʜʳ. ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʤʦʣʠʪʚ ʠʩʩʣʝʜʦʚʘʣ ʘʥʛʣʠʡʩʢʠʡ ʧʩʠʭʦʣʦʛ 

ʌʨʵʥʩʠʩ ɻʘʣʴʪʦʥ, ʢʫʟʝʥ ʏʘʨʣʴʟʘ ɼʘʨʚʠʥʘ, ʝʱʝ ʚ 

XIX ʚʝʢʝ. ʉʢʝʧʪʠʢ ʫʩʦʤʥʠʪʩʷ: ʢʘʢʠʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʣʦʚʘ ʤʦʛʫʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʦ-

ʛʨʘʤʤʫ, ʵʪʦ ʚʝʜʴ ʯʫʜʦ ʢʘʢʦʝ-ʪʦ. ʅʦ ʥʘʫʢʘ ʦʙʦʩʥʦ-

ʚʳʚʘʝʪ ʨʝʘʣʴʥʦʩʪʴ ʪʘʢʠʭ ʯʫʜʝʩ.  

ʆʧʳʪʳ ʪʨʝʙʫʶʪ ʧʦʷʩʥʝʥʠʷ. ʇʦʯʝʤʫ ʛʝʥʝʨʘʪʦʨ 

ʚʩʪʫʧʠʣ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ɼʅʂ? ʅʝʫʞʝʣʠ ʌʇʋ-ʩʦʣʠʪʦʥʳ ʩʧʦ-

ʩʦʙʥʳ ʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʧʦ-

ʜʦʙʥʦ ʩʦʣʠʪʦʥʘʤ, ʨʦʞʜʝʥʥʳʤ ʚ ɼʅʂ? ɼʘ, ʩʧʦ-

ʩʦʙʥʳ. ɻʝʥʝʨʘʪʦʨ ʌʇʋ ʥʝ ʪʦʣʴʢʦ ʚʦʩʧʨʠʥʠʤʘʣ 

ʚʚʝʜʝʥʥʳʝ ʯʝʣʦʚʝʢʦʤ ʨʝʯʝʚʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʥʦ ʠ 

ʧʝʨʝʚʦʜʠʣ ʠʭ ʚ ʧʦʥʷʪʥʫʶ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʩʦʣʠʪʦʥʥʫʶ ʬʦʨʤʫ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʝʨʙʘʣʴ-

ʥʳʝ ʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʦʥʠ ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʝ ʩʦʣʠʪʦʥʳ, ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʩʦʣʠʪʦʥʥʳʝ 

ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦʣʷ ï ʘʥʘʣʦʛʠ ʪʝʭ, ʢʦʪʦʨʳʤʠ 

ʦʧʝʨʠʨʫʶʪ ʢʣʝʪʢʠ ʚ ʧʨʦʮʝʩʩʝ ʚʦʣʥʦʚʳʭ ʢʦʤʤʫʥʠ-

ʢʘʮʠʡ. ʕʪʠ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʷ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʷ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ, ʟʘʧʫʩʢʘʣʠ ʚ 

ʙʠʦʩʠʩʪʝʤʝ ʟʘʱʠʪʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʙʫʞʜʘʣʠ 

ʚʦʣʥʦʚʫʶ ʧʘʤʷʪʴ, ʚ ʢʦʪʦʨʦʡ ʟʘʧʝʯʘʪʣʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʟʜʦʨʦʚʳʭ ʭʨʦʤʦʩʦʤ. ɻʝʥʦʤ ʙʠʦʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʣ 

ʨʝʯʝʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʩʦʟʥʘʥʠʝʤ ʯʝ-

ʣʦʚʝʢʘ ʠ ʦʪʦʙʨʘʞʘʝʤʳʝ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʟʜʘʥʥʦʛʦ ʛʝ-

ʥʝʨʘʪʦʨʦʤ ʩʦʣʠʪʦʥʥʦʛʦ ʧʦʣʷ. ʆʥ çʫʟʥʘʚʘʣè çʚʦʣʥʦ-

ʚʳʝ ʬʨʘʟʳè, ʧʨʠʩʣʘʥʥʳʝ ʦʧʝʨʘʪʦʨʦʤ ʠʟʚʥʝ, ʢʘʢ 

ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠ ʧʦʩʪʫʧʘʣ ʩʦʛʣʘʩʥʦ ʛʦʣʦʩʦʚʳʤ 

ʫʢʘʟʘʥʠʷʤ ʯʝʣʦʚʝʢʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʣʫʯʝʥʥʳʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʣʷ ʧʦʧʘʜʘʣʠ ʥʘ ʛʝʥʝʪʠ-

ʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʨʘʟʥʳʭ ʙʠʦʩʠʩʪʝʤ, ʧʨʦʠʩʭʦʜʠʣʠ ʥʝ-

ʚʝʨʦʷʪʥʳʝ ʚʝʱʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʦʙʲʷʩʥʷʶʪ, ʧʦ-

ʯʝʤʫ ʘʫʪʦʛʝʥʥʳʝ ʪʨʝʥʠʨʦʚʢʠ ʠ ʛʠʧʥʦʟ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ. 

ɺʳʚʦʜʳ. ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ ʇʫʰʢʠʥ ʧʠʩʘʣ 

ʚ ʩʚʦʝʤ ʧʠʩʴʤʝ ʢ ʅʘʪʘʣʴʝ ɻʦʥʯʘʨʦʚʦʡ: çʅʝ ʤʘʨʘʡ 

ʜʫʰʫ ʯʪʝʥʠʝʤ ʨʦʤʘʥʦʚè. ʅʘʰ ʩ ʚʘʤʠ ʩʦʚʨʝʤʝʥʥʠʢ, 

ʞʠʪʝʣʴ XXI  ʚʝʢʘ, ʣʠʰʴ ʧʦʩʤʝʝʪʩʷ ʥʘʜ ʪʘʢʠʤ ʩʦʚʝ-

ʪʦʤ ʛʝʥʠʷ ʩʚʦʝʡ ʩʫʧʨʫʛʝ, ʘ ʟʨʷ. ʏʝʣʦʚʝʢ ʧʦʭʦʞ ʥʘ 

ʢʥʠʛʫ ʦʪʟʳʚʦʚ ʠ ʧʨʝʜʣʦʞʥʳʡ, ʚ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʩʜʝ-

ʣʘʪʴ ʟʘʧʠʩʴ ʤʥʦʛʠʝ ʞʝʣʘʶʱʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʠ ʦʥ 

ʩʘʤ, ʚʝʜʴ ʜʣʷ ɼʅʂ ʢʘʢ ʙʠʙʣʠʦʪʝʢʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ 

ʘʙʩʦʣʶʪʥʦ ʥʦʨʤʘʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʷʟʳʢ, ʯʪʦ ʠ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʌʇʋ-ʥʘʩʣʝʜʠʷ.  
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ONE VARIATIONAL GRADIENT DESCENT METHOD  FOR SOLVING SYSTEMS OF LINEAR 

ALGEBRAIC EQUATIONS  
 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ 

ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ɻʘʫʩʩʘ ʨʝʰʝʥʠʷ 

ʪʘʢʠʭ ʩʠʩʪʝʤ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ çVisual Basic for Applicationsè. 
Abstract 

The paper presents the results of the optimization method of gradient descent for solving systems of linear 

algebraic equations with elements of classical Gauss method for solving such systems, obtained by testing a pro-

gram in çVisual Basic for Applicationsè. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘ, ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʤʝʪʦʜ ɻʘʫʩʩʘ, 

ʪʝʦʨʝʤʘ ʂʨʦʥʝʢʝʨʘ-ʂʘʧʝʣʣʠ, ʚʘʨʠʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʤʝʪʦʜ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ, 

ʛʨʘʜʠʝʥʪ, ʘʥʪʠʛʨʘʜʠʝʥʪ, ʤʠʥʠʤʠʟʘʪʦʨ. 

Key words and phrases: linear algebra, systems of linear algebraic equations, Gaussian method, Kronecker-

Capelli theorem, variational methods, optimization methods, gradient descent method, gradient, anti-gradient, 

minimizer.  

 

ɺʚʝʜʝʥʠʝ. ʀʩʧʦʢʦʥ ʚʝʢʦʚ, ʧʨʠʩʪʫʧʘʷ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʩʚʦʠʭ ʟʘʤʳʩʣʦʚ, ʣʶʜʠ ʧʨʠʥʠʤʘʣʠ 

ʦʧʪʠʤʘʣʴʥʦʝ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ, ʨʝʰʝʥʠʝ. ʂʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʧʨʠʥʠʤʘʣʦʩʴ ʙʝʟʦ ʚʩʷʢʦʛʦ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʘ. ʅʦ ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʣʦ ʫʞʝ ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʛʣʦʙʘʣʴʥʳʡ ʧʦʠʩʢ ʦʧʪʠʤʫʤʘ. ʕʪʠ ʤʝʪʦʜʳ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʚʨʝʤʷ 

ʙʝʰʝʥʦʡ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʪ ʧʦ-ʥʦʚʘʪʦʨʩʢʠ ʚʟʛʣʷʥʫʪʴ ʥʘ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʤʘʪʝʤʘʪʠʢʠ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʉʫʪʴ ʯʠʩʣʝʥʥʦʛʦ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʠʟ ά ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ ὲ ʥʝʠʟʚʝʩʪʥʳʤʠ ʚʠʜʘ 
ὥ ὼ ὥ ὼ ȢȢȢὥ ὼ ὦȟ
ὥ ὼ ὥ ὼ ȢȢȢὥ ὼ ὦȟ

ȢȢȢȟ
ὥ ὼ ὥ ὼ ȢȢȢὥ ὼ ὦ ȟ

 

ʢʦʪʦʨʘʷ ʚ ʚʝʢʪʦʨʥʦʤ ʚʠʜʝ ʟʘʜʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

ὃὼᴆ ὦᴆ, 
ʛʜʝ 

ὃ

ὥ ὥ  Ễ ὥ
ể Ệ ể
ὥ ὥ  Ễ ὥ

, ὦᴆ
ὦ
ȢȢȢ
ὦ

, ὼᴆ

ὼ
ȢȢȢ
ὼ

, 

ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʤʠʥʠʤʠʟʘʪʦʨʘ ὼᴆᶻ, ʪʦ ʝʩʪʴ ʪʘʢʦʛʦ ʚʝʢʪʦʨʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 
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Ὢὼᴆ Ὢὼᴆᶻ , 

ʜʣʷ ʬʫʥʢʮʠʠ ʥʝʚʷʟʢʠ ʚʠʜʘ 

Ὢὼᴆ ὃὼᴆ ὦᴆȟὃὼᴆ ὦᴆ ὃὼᴆ ὦᴆ , ὃᶰἠ  , ὦᴆɴ ἠ  , ά ὲ. 
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ʄʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʦʯʝʢ ὼᴆȿ , ʩʭʦʜʷʱʝʡʩʷ ʢ ʤʠʥʠʤʠʟʘʪʦʨʫ, ʪʦ 

ʝʩʪʴ ʢ ʠʩʪʠʥʥʦʤʫ ʨʝʰʝʥʠʶ ὼᴆᶻ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʧʨʘʚʝʜʣʠʚʦ ʥʝʨʘʚʝʥʩʪʚʦ 

Ὢὼᴆ Ὢὼᴆ , Ὧ π, 

ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʳ. 

1. ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ὼᴆ ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ. 

2. ʇʨʠʙʣʠʞʝʥʠʝ ὼᴆ , Ὧ πȠρȠςȠȣ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 

ὼᴆ ὼᴆ ‗Ὣᴆ, ‗ π, Ὧ πȠρȠςȠȣ , 

ʛʜʝ Ὣᴆ ὫὶὥὨὪὼᴆ , Ὧ πȠρȠςȠȣ . ʅʘ ʢʘʞʜʦʤ ʰʘʛʝ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʘʥʪʠʛʨʘʜʠʝʥʪʘ, ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʠʩʢʦʨʝʡʰʝʛʦ ʫʙʳʚʘʥʠʷ ʬʫʥʢʮʠʠ Ὢ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʰʝʥʠʝ ὼᴆᶻ. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ 
ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 

 
ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʤʝʪʦʜʘ 

ʏʠʩʣʦ ‗, Ὧ πȠρȠςȠȣ, ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ὼᴆ ʠ ὼᴆ , Ὧ πȠρȠςȠȣ, ʠ ʥʘʟʳʚʘʝʪʩʷ 
ʰʘʛʦʤ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʠ ʚʳʙʦʨʝ ʰʘʛʘ ‗,  

Ὧ πȠρȠςȠȣ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ 

Ὢὼᴆ Ὢὼᴆ , Ὧ πȠρȠςȠȣ . 

ɺ ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʦʚʘʥ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʜʘʧʪʠʨʦʚʘʥʥʦʤ ʚʳʙʦʨʝ ʰʘʛʘ [1]. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʚ ʪʦʤ 

ʯʠʩʣʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ), ʥʘʡʜʝʥʥʦʝ ʧʨʝʜʣʦʞʝʥʥʳʤ ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ ʩʧʫʩʢʘ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ɻʘʫʩʩʘ ʷʚʣʷʝʪʩʷ ʚʳʚʦʜ ʧʨʦ ʨʘʟʨʝʰʠʤʦʩʪʴ ʠʣʠ ʥʝʨʘʟʨʝʰʠʤʦʩʪʴ ʩʠʩʪʝʤʳ ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʘʷ ʣʠʙʦ ʧʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʝʤʳ 

ʂʨʦʥʝʢʝʨʘ-ʂʘʧʝʣʣʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʣʛʝʙʨʳ ʢ ʧʨʠʚʝʜʝʥʥʦʡ ʩʠʩʪʝʤʝ.  

ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʥʘ ʩʪʘʨʪʦʚʦʝ ʦʢʥʦ çʈʝʰʝʥʠʝ ʉʃɸʋ ʚʘʨʠʘʮʠʦʥʥʳʤ 

ʤʝʪʦʜʦʤè (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʉʪʘʨʪʦʚʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 
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ʆʥ ʥʘʞʠʤʘʝʪ ʥʘ ʢʥʦʧʢʫ çʈʝʰʝʥʠʝ ʉʃɸʋè, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çɺʚʦʜ ʜʘʥʥʳʭè, ʚ 

ʢʦʪʦʨʦʤ ʦʥ ʚʳʙʠʨʘʝʪ, ʢʘʢ ʠʤʝʥʥʦ ʚʚʦʜʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ ʠ ʩʚʦʙʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ: ʚʨʫʯʥʫʶ ʠʣʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ, ʢʘʢ ʠʤʝʥʥʦ ʚʚʦʜʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ 

 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʚʚʦʜ ʜʘʥʥʳʭ ʚʨʫʯʥʫʶ, ʪʦ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çOKè ʧʦʷʚʣʷʶʪʩʷ 

ʜʠʘʣʦʛʦʚʳʝ ʦʢʥʘ, ʚ ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʨʘʟʤʝʨʥʦʩʪʴ (ʢʦʣʠʯʝʩʪʚʦ ʥʝʠʟʚʝʩʪʥʳʭ) ʩʠʩʪʝʤʳ ʣʠ-

ʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (ʉʃɸʋ), ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʠ ʩʪʦʣʙʠʢ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ 

(ʨʠʩ. 4). 

  
ʈʠʩ. 4. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʜʘʥʥʳʝ: ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ ʠ ʩʪʦʣʙʠʢ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ 

 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʣʠʰʴ ʩ ʯʠʩʣʘʤʠ, ʪʦ, ʚ ʩʣʫʯʘʝ ʦʰʠʙʦʯʥʦʛʦ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʜʣʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʩʙʦʷ ʚ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʳ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʩʠʛʥʘʣʠʟʠʨʫʶʱʝʝ ʦʙ ʦʰʠʙʢʝ (ʨʠʩ 5). 

 
ʈʠʩ. 5. ʇʦʣʴʟʦʚʘʪʝʣʴ ʦʰʠʙʦʯʥʦ ʚʚʝʣ ʜʘʥʥʳʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʬʦʨʤʘʪʘ 

 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʝʰʝʥʠʝ, ʝʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʣʠʙʦ ʧʨʦ-

ʜʦʣʞʠʪʴ ʨʘʙʦʪʫ, ʣʠʙʦ ʟʘʚʝʨʰʠʪʴ ʝʝ (ʨʠʩ. 6). 
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ʈʠʩ. 6. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ, ʯʪʦ ʜʝʣʘʪʴ ʜʘʣʝʝ: ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ ʣʠʙʦ ʟʘʚʝʨʰʠʪ ɹ

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤ.  

1. 
ςὼ σὼ ρȟ
ὼ τὼ σȢ

 

 

 

2. 
ὼ ὼ πȟ
ὼ ὼ ρȢ

 

 




