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ɸʥʥʦʪʘʮʠʷ. ʀʥʚʘʟʠʦʥʥʳʝ ʘʛʨʝʩʩʠʚʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʛʨʦʟʫ ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ɹʝʣʘʨʫʩʠ, ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚ ʧʨʠʨʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʚʘʟʠʚʥʦʛʦ ʚʠʜʘ ʟʦʣʦʪʘʨʥʠʢʘ ʢʘʥʘʜʩʢʦʛʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʩʦʙʠ ʟʦʣʦʪʘʨʥʠʢʘ ʚ 

ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʘʭ ʥʘʭʦʜʠʣʠʩʴ ʚ ʠʤʤʘʪʫʨʥʦʤ, ʚʠʨʛʠʥʠʣʴʥʦʤ ʠ ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʆʪʤʝʯʝʥʳ ʦʩʦʙʠ ʩʝʤʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʣʠ ʚʳʩʦʪʳ 8ï12 ʩʤ. ʇʨʠ 

ʚʝʛʝʪʘʪʠʚʥʦʤ ʩʧʦʩʦʙʝ ʨʘʟʤʥʦʞʝʥʠʷ ʦʥʠ ʜʦʩʪʠʛʘʣʠ ʚʳʩʦʪʳ 90ï110 ʩʤ. ʚʳʩʦʪʘ ʥʝʢʦʪʦʨʳʭ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʩʦʩʪʘʚʣʷʣʘ 1,8 ʤ, ʜʠʘʤʝʪʨ ʧʦʙʝʛʘ ʢʦʣʝʙʘʣʩʷ ʦʪ 0,3 ʜʦ 0,8 ʩʤ. ɼʣʠʥʘ 

ʣʠʩʪʴʝʚ ʚ ʚʝʨʭʥʝʡ ʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 4ï7 ʩʤ, ʰʠʨʠʥʘ 1,4ï1,8 ʩʤ, ʤʝʞʜʦʫʟʣʠʠ 0,7ï1,9 ʩʤ. 

ɹʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʚʘʟʠʚʥʦʛʦ ʚʠʜʘ ʟʦʣʦʪʘʨʥʠʢʘ ʢʘʥʘʜʩʢʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʢʘʢ ʩʝʤʝʥʥʳʤ, ʪʘʢ ʠ ʚʝʛʝʪʘʪʠʚʥʳʤ ʧʫʪʝʤ. ʆʩʦʙʠ ʙʳʩʪʨʦ 

ʜʦʩʪʠʛʘʶʪ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʧʦʙʝʛʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ, ʠ ʵʪʠʤ ʩʘʤʳʤ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʩʪʨʝʯʘʶʪʩʷ ʦʩʦʙʠ ʦʪ ʠʤʤʘʪʫʨʥʳʭ ʜʦ 

ʩʪʘʨʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ. ɺ 2017 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ. ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʷʭ ʦʪ 0,4 ʜʦ 14,3 ʦʩʦʙʴ/ʤ
2
. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʧʫʣʷʮʠʦʥʥʦïʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ, ʵʢʦʣʦʛʦïʬʣʦʨʠʩʪʠʯʝʩʢʠʡ, 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ. 
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Abstract. Currently, invasive aggressive plant species represent an ecological threat to 

the natural complexes of Belarus, their stability and functioning. At present time, studying the 

issues related to the introducing of these species into natural communities is very important. The 

results of studying of the invasive species Canadian goldenrod showed that individuals were in the 

immature, virgin and generative states in the studied objects. Individuals of seed origin that reached 

a height of 8 to 12 cm. In the vegetative type of reproduction, they reached a height of 90ï110 cm. 

The height of some generative individuals was 1.8 m, the diameter of the shoot varied from 0.3 to 

0.8 cm. The length of the leaves in the upper formation was 4ï7 cm, width 1.4ï1.8 cm, interstices 

0.7ï1.9 cm. 

The invasive species Canadian goldenrod spreads rapidly due to active propagation both by 

seeds and vegetatively. Individuals quickly reach a generative state. They are characterized by many 

generative shoots that produce a huge number of seeds and thereby maintains the population's 

stability under natural conditions. There are individuals from the immature to the old generative 

states. In 2017, compared with 2016, there was an increase in individuals in populations from 0.4 to 

14.3 individuals/m
2
. 

Research methods: populationïontogenetic, ecologicalïfloristic, biometric. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʘʟʠʚʥʳʡ ʚʠʜ, ʟʦʣʦʪʘʨʥʠʢ ʢʘʥʘʜʩʢʠʡ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ. 

 

Keywords: invasive species, Solidago canadensis, ontogenetic structure. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʥʘ 

ʘʙʦʨʠʛʝʥʥʳʝ ʮʝʥʦʟʳ ʧʨʠʥʷʪʦ ʠʤʝʥʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʚʘʟʠʷʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʚʘʟʠʡ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʩʝ ʩʣʫʯʘʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʵʢʦʩʠʩʪʝʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʭ ʧʝʨʚʠʯʥʦʛʦ (ʦʙʳʯʥʦ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ) ʘʨʝʘʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠʥʚʘʟʠʷʤ ʦʪʥʦʩʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ [1]. 

ʀʥʚʘʟʠʦʥʥʳʝ ʘʛʨʝʩʩʠʚʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʛʨʦʟʫ ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ɹʝʣʘʨʫʩʠ, ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚ ʧʨʠʨʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɺʘʞʥʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʘʤʠ 

ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ ʬʣʦʨʳ ɹʝʣʘʨʫʩʠ [2]. 

ɸʛʨʝʩʩʠʚʥʳʝ ʠʥʚʘʟʠʚʥʳʝ ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʚʳʪʝʩʥʷʶʪ ʘʙʦʨʠʛʝʥʥʳʭ ʦʙʠʪʘʪʝʣʝʡ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʣʠʙʦ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʠʭ ʠ ʩʨʝʜʫ. ʈʷʜ ʚʠʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʧʘʩʝʥ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʷʩʴ, 

ʥʘʧʨʠʤʝʨ, ʘʣʣʝʨʛʝʥʥʳʤʠ. ɼʨʫʛʠʝ ʤʦʛʫʪ ʧʨʠʯʠʥʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʩʦʟʜʘʚʘʷ ʫʛʨʦʟʫ 

ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʠ ʠʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʝʜʦʤʩʪʚ, ʟʦʥ ʦʪʜʳʭʘ [3]. 

ɿʦʣʦʪʘʨʥʠʢ ʢʘʥʘʜʩʢʠʡ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʪʘʨʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚ ɽʚʨʦʧʫ ʠʟ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ʉʥʘʯʘʣʘ ʟʦʣʦʪʘʨʥʠʢ ʢʘʥʘʜʩʢʠʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠ ʧʦ ʧʠʪʦʤʥʠʢʘʤ. ʇʦʩʢʦʣʴʢʫ ʚʠʜ 

ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʠ ʣʝʛʢʦ ʚʳʨʘʱʠʚʘʝʪʩʷ, ʝʛʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʘʜʦʚʦʜʳ. 

ʅʘʪʫʨʘʣʠʟʘʮʠʷ ʚ ɽʚʨʦʧʝ ʥʘʯʘʣʘʩʴ ʚ ʩʝʨʝʜʠʥʝ 19 ʚʝʢʘ [4]. ɺ ɹʝʣʘʨʫʩʠ ʧʦʷʚʠʣʩʷ ʚ 50-ʳʝ ʛʦʜʳ 

XX ʚʝʢʘ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʳʡ ʚʠʜ. ʈʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ, ʟʦʣʦʪʘʨʥʠʢ 

ʚʥʝʜʨʷʝʪʩʷ ʥʘ ʣʫʛʘ, ʧʘʩʪʙʠʱʘ, ʚʳʛʦʥʳ, ʟʘʣʝʞʠ, ʣʝʩʥʳʝ ʦʧʫʰʢʠ, ʚʳʨʫʙʢʠ, ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʝ 

ʙʦʣʦʪʘ, ʧʫʩʪʳʨʠ ʠ ʪ. ʜ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʫʩʘʜʝʙʥʳʝ 

ʫʯʘʩʪʢʠ ʠ ʢʣʘʜʙʠʱʘ, ʛʜʝ ʟʦʣʦʪʘʨʥʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʫʣʴʪʫʨʳ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ [3]. 
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Solidago canadensis L. ʦʪʥʦʩʷʪ ʢ ʛʨʫʧʧʝ ʚʠʜʦʚïʪʨʘʥʩʬʦʨʤʝʨʦʚ ʧʦ D. M. Richardson et al., 

2000 [4]. ʕʪʦʪ ʚʠʜ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʧʦʣʫʝʩʪʝʩʪʚʝʥʥʳʝ, ʩʠʥʘʥʪʨʦʧʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʠʟʤʝʥʷʝʪ ʠʭ ʦʙʣʠʢ, ʥʘʨʫʰʘʝʪ ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʩʚʷʟʠ, ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʵʜʠʬʠʢʘʪʦʨʘ ʠ ʜʦʤʠʥʘʥʪʘ, ʦʙʨʘʟʫʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʦʜʥʦʚʠʜʦʚʳʝ ʟʘʨʦʩʣʠ, 

ʚʳʪʝʩʥʷʝʪ ʠ (ʠʣʠ) ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʚʠʜʦʚ ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳ [1]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʣʦʪʘʨʥʠʢʘ 

ʢʘʥʘʜʩʢʦʛʦ (Solidago canadensis L.) ʚ ɺʝʪʢʦʚʩʢʦʤ ʠ ʏʝʯʝʨʩʢʦʤ ʨʘʡʦʥʘʭ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʙʦʪʳ ʊ. ɸ. ʈʘʙʦʪʥʦʚʘ 

(1950), ɸ. ɸ. ʋʨʘʥʦʚʘ, ʃ. ɸ. ɾʫʢʦʚʦʡ, ɽ. ɺ. ʇʝʱʘʥʩʢʦʡ, ɸ. ʅ. ʎʠʮʠʣʠʥʘ [6ï10].  

ʇʦʣʝʚʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2016 ʛ. ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 100 ʜʦ 250 ʤ
2
, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʦʦʙʱʝʩʪʚ ʠ ʨʘʟʤʝʨʦʚ ʦʜʥʦʨʦʜʥʦʛʦ 

ʢʦʥʪʫʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʂʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɹʨʘʫʥ-ɹʣʘʥʢʝ 

[11].  

ʆʮʝʥʢʘ ʫʯʘʩʪʠʷ ʚʠʜʘ ʚ ʩʦʦʙʱʝʩʪʚʝ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʰʢʘʣʝ ɹʨʘʫʥïɹʣʘʥʢʝ: r ð ʚʠʜ ʥʘ 

ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʚʩʪʨʝʯʝʥ ʝʜʠʥʠʯʥʦ; ç+è ð ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʘ ð ʜʦ 1%; 1 ð 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʘ ʦʪ 1 ʜʦ 5%; 2 ð ʦʪ 5 ʜʦ 25%; 3 ð ʦʪ 25 ʜʦ 50%; 4 ð ʦʪ 50 ʜʦ 

75%; 5 ð ʚʳʰʝ 75%.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ɺʝʪʢʦʚʩʢʦʤ ʨʘʡʦʥʝ ʚ 2016ï2017 ʛʛ. ʠʥʚʘʟʠʶ ʟʦʣʦʪʘʨʥʠʢʘ ʢʘʥʘʜʩʢʦʛʦ ʠʟʫʯʘʣʠ ʥʘ 

ʯʝʪʳʨʝʭ ʦʙʲʝʢʪʘʭ. ʇʝʨʚʳʡ ʦʙʲʝʢʪ ʥʘʭʦʜʠʣʩʷ ʧʨʠ ʚʲʝʟʜʝ ʚ ʥ. ʧ. ʐʝʨʩʪʠʥ, ʚ ʧʨʠʨʫʩʣʦʚʦʡ 

ʯʘʩʪʠ ʨ. ʉʦʞ (ʢʦʦʨʜʠʥʘʪʳ N 52Á 39' 9,26", E 31Á 04' 34,67") ʠ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʨʘʟʨʦʩʰʫʶʩʷ 

ʢʫʨʪʠʥʫ ʚ ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʨʘʟʤʝʨʦʤ 2 ʤ Ĭ 2 ʤ, ʛʜʝ ʦʪʤʝʯʘʣʠʩʴ ʦʩʦʙʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʨʘʟʤʥʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʣʘʛʠʦʪʨʦʧʥʳʤʠ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʧʦʙʝʛʘʤʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʫ ʦʩʦʙʠ ʜʦʭʦʜʠʣʦ ʜʦ 27 ʰʪ., ʠʭ ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʣʘ 1,60 ʤ. 

ʈʷʜʦʤ ʪʘʢʞʝ ʧʨʦʠʟʨʘʩʪʘʣʠ ʦʩʦʙʠ ʟʦʣʦʪʘʨʥʠʢʘ, ʨʘʟʤʝʨʳ ʧʘʨʪʠʢʫʣ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʠ 50ï60 

ʩʤ, ʘ ʚʳʩʦʪʘ ʧʦʙʝʛʦʚ 1,5ï1,6 ʤ. ɺ 2017 ʛ. ʚ ʵʪʦʤ ʦʙʲʝʢʪʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ ʥʘ 1 ʤ
2
, ʢʘʢ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʦʩʦʙʝʡ ʩʝʤʝʥʥʳʤ ʧʫʪʝʤ, ʪʘʢ ʠ 

ʚʝʛʝʪʘʪʠʚʥʳʤ ʟʘ ʩʯʝʪ ʨʘʟʨʘʩʪʘʥʠʷ ʧʣʘʛʠʦʪʨʦʧʥʳʤʠ ʧʦʜʟʝʤʥʳʤʠ ʧʦʙʝʛʘʤʠ (ʊʘʙʣʠʮʘ 1). 

ʆʩʦʙʠ ʟʦʣʦʪʘʨʥʠʢʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʠʤʤʘʪʫʨʥʦʤ, ʚʠʨʛʠʥʠʣʴʥʦʤ ʠ ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʷʭ. 

ʆʪʤʝʯʝʥʳ ʦʩʦʙʠ ʩʝʤʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʣʠ ʚʳʩʦʪʳ 8ï12 ʩʤ. ʇʨʠ 

ʚʝʛʝʪʘʪʠʚʥʦʤ ʩʧʦʩʦʙʝ ʨʘʟʤʥʦʞʝʥʠʷ ʦʥʠ ʜʦʩʪʠʛʘʣʠ ʚʳʩʦʪʳ 90ï110 ʩʤ. ɺʳʩʦʪʘ ʥʝʢʦʪʦʨʳʭ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʩʦʩʪʘʚʣʷʣʘ ʜʦ 1,8 ʤ, ʜʠʘʤʝʪʨ ʧʦʙʝʛʘ ʢʦʣʝʙʘʣʩʷ ʦʪ 0,3 ʜʦ 0,8 ʩʤ. ɼʣʠʥʘ 

ʣʠʩʪʴʝʚ ʚʝʨʭʥʝʡ ʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 4ï7 ʩʤ, ʰʠʨʠʥʘ 1,4ï1,8 ʩʤ, ʤʝʞʜʦʫʟʣʠʷ 0,7ï1,9 ʩʤ. 

ɺʪʦʨʦʡ ʦʙʲʝʢʪ (ʢʦʦʨʜʠʥʘʪʳ N 52Á39'18,34", E 31Á04'53,32") ʥʘʭʦʜʠʣʩʷ ʪʘʢʞʝ ʚ 

ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʨ. ʉʦʞ, ʥʝʜʘʣʝʢʦ ʦʪ ʧʝʨʚʦʛʦ, ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʦʣʦʪʘʨʥʠʢʘ ʩʦʩʪʘʚʣʷʣʘ 30ï40 ʤ, ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ: Artemisia 

vulgaris, Artemisia absinthium, Oenothera biennis, Elytrigia repens, Hieracium unbellatum, Vicia 

tetraspermum. ʋʞʝ ʚ 2016 ʛʦʜʫ ʟʜʝʩʴ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʠʤʤʘʪʫʨʥʳʝ, ʚʠʨʛʠʥʠʣʴʥʳʝ, ʤʦʣʦʜʳʝ 

ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ (ʊʘʙʣʠʮʘ 1). ɺ 2017 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʠʭ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʘʢ ʟʘ ʩʯʝʪ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʩʝʤʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʫʞʝ ʧʦʷʚʣʝʥʠʝ 

ʩʪʘʨʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʣʠ 9,6% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ, ʘ 

http://www.bulletennauki.com/
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ʥʘʠʙʦʣʴʰʝʝ ʫʯʘʩʪʠʝ ʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʠʥʠʤʘʣʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ 

ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ð 37,5%.  

ʊʨʝʪʠʡ ʦʙʲʝʢʪ (ʢʦʦʨʜʠʥʘʪʳ N 52Á39'16,31", E 31Á04'52,91") ʥʘʭʦʜʠʣʩʷ ʚ ʥ. ʧ. ʐʝʨʩʪʠʥ, 

ʚʙʣʠʟʠ ʢʣʘʜʙʠʱʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ. ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ ʦʩʦʙʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʨʘʟʨʦʩʰʠʝʩʷ ʢʫʨʪʠʥʳ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ (1 ʤ Ĭ 2 ʤ; 2 ʤ Ĭ 2 ʤ; 3 ʤ Ĭ 

1 ʤ). ʀʭ ʚʳʩʦʪʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1 ʤ 40 ʩʤ ʜʦ 1 ʤ 90 ʩʤ. ɺ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ, ʚ 

ʦʩʥʦʚʥʦʤ, ʚʩʪʨʝʯʘʣʠʩʴ ʚʠʨʛʠʥʠʣʴʥʳʝ, ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ, ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʠ ʩʪʘʨʳʝ 

ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ (ʊʘʙʣʠʮʘ 1). ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚ 2017 ʛʦʜʫ ʦʙʱʘʷ ʧʣʦʪʥʦʩʪʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 5 ʦʩʦʙʝʡ. ɺ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ ʦʪʤʝʯʝʥʳ ʠʤʤʘʪʫʨʥʳʝ ʦʩʦʙʠ (6,8%), 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʝʤʝʥʥʦʤ ʧʦʧʦʣʥʝʥʠʠ ʦʩʦʙʝʡ ʟʦʣʦʪʘʨʥʠʢʘ. ʊʘʢʞʝ ʟʜʝʩʴ ʧʨʝʦʙʣʘʜʘʣʠ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʠ ʩʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ (ʊʘʙʣʠʮʘ 1). ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ ʚ 2017 ʛ. 

ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 5 ʦʩʦʙʝʡ. ɺ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ ʦʪʤʝʯʝʥʳ ʠʤʤʘʪʫʨʥʳʝ 

ʦʩʦʙʠ (6,8%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʝʤʝʥʥʦʤ ʧʦʧʦʣʥʝʥʠʠ ʦʩʦʙʝʡ ʟʦʣʦʪʘʨʥʠʢʘ. ʊʘʢʞʝ ʟʜʝʩʴ 

ʧʨʝʦʙʣʘʜʘʣʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ (40,2%), ʘ ʫʯʘʩʪʠʝ ʩʪʘʨʳʭ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʣʦ ð 11,5%. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʜʝʩʴ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʣʦʪʘʨʥʠʢʘ ʷʚʣʷʣʩʷ ʥ. ʧ. 

ʐʝʨʩʪʠʥ, ʛʜʝ ʚ ʧʘʣʠʩʘʜʥʠʢʘʭ ʞʠʪʝʣʝʡ ʜʝʨʝʚʥʠ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ. 

 

ʊʘʙʣʠʮʘ 1. 

ʆʅʊʆɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʀ ʇʃʆʊʅʆʉʊʔ ʆʉʆɹɽʁ ʅɸ 1 ʤ
2
 

ɿʆʃʆʊɸʈʅʀʂɸ ʂɸʅɸɼʉʂʆɻʆ ɺ ʀɿʋʏɸɽʄʓʍ ʆɹʒɽʂʊɸʍ ɺɽʊʂʆɺʉʂʆɻʆ ʈɸʁʆʅɸ 

ɻʆʄɽʃʔʉʂʆʁ ʆɹʃɸʉʊʀ 

ʆʙʲʝʢʪʳ 
ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʨ j im v g1 g2 g3 ɺʩʝʛʦ 

1 
ð 

ð 

ð 

ð 

ð 

7,2Ñ0,36 

5,4Ñ0,24 

8,4Ñ0,40 

4,8Ñ0,23 

6,7Ñ0,33 

6,7Ñ0,34 

8,9Ñ0,53 

ð 

ð 

16,9 

31,2 

2 
ð 

ð 

ð 

ð 

8,6Ñ0,51 

4,3Ñ0,26 

12,81Ñ0,76 

9,2Ñ0,54 

9,4Ñ0,56 

12,9Ñ0,77 

12,3Ñ0,71 

18,7Ñ0,93 

ð 

4,8Ñ0,24 

43,7 

49,9 

3 
ð 

ð 

ð 

ð 

ð 

3,2Ñ0,15 

8,1Ñ0,46 

7,6Ñ0,38 

10,5Ñ0,63 

11,8Ñ0,59 

16,9Ñ0,92 

18,8Ñ1,13 

6,3Ñ0,32 

5,4Ñ0,32 

41,8 

46,8 

4 
ð 

ð 

ð 

ð 

ð 

ð 

8,4Ñ0,32 

9,6Ñ0,38 

13,2Ñ0,79 

15,7Ñ0,82 

21,6Ñ1,29 

24,7Ñ1,48 

8,2Ñ0,49 

2,9Ñ0,52 

51,4 

59,9 

ʇʨʠʤʝʯʘʥʠʷ: 1. ʨ ð ʧʨʦʨʦʩʪʢʠ, j ð ʶʚʝʥʠʣʴʥʳʝ, im ð ʠʤʤʘʪʫʨʥʳʝ, v ð ʚʠʨʛʠʥʠʣʴʥʳʝ, g1 ð 

ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ, g2 ð ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ, g3 ð ʩʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ; 

2. ɺ ʯʠʩʣʠʪʝʣʝ ʜʘʥʳ ʜʘʥʥʳʝ 2016 ʛ., ʚ ʟʥʘʤʝʥʘʪʝʣʝ ð 2017 ʛ. 

 

ʏʝʪʚʝʨʪʳʡ ʦʙʲʝʢʪ (ʢʦʦʨʜʠʥʘʪʳ N 52Á39'33,8", E 31Á03'10,32") ʥʘʭʦʜʠʣʩʷ ʩʧʨʘʚʘ ʦʪ 

ʪʨʘʩʩʳ ɺʝʪʢʘïʐʝʨʩʪʠʥ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʟʘʙʨʦʰʝʥʥʳʡ ʩʪʘʨʳʡ ʩʘʜ (60 ʤ Ĭ 80 ʤ) ʩ 

ʥʝʨʝʛʫʣʷʨʥʳʤ ʩʝʥʦʢʦʰʝʥʠʝʤ ʨʘʟʥʦʪʨʘʚʥʦïʟʣʘʢʦʚʦʛʦ ʪʨʘʚʦʩʪʦʷ. ʅʘ ʥʝʢʦʰʝʥʦʤ ʫʯʘʩʪʢʝ ʙʦʣʝʝ 

80% ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʟʘʥʠʤʘʣ ʟʦʣʦʪʘʨʥʠʢ ʢʘʥʘʜʩʢʠʡ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʠʜʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʥʦʜʦʤʠʥʘʥʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Solidago Canadensis, ʢʣʘʩʩʘ Artemisietea 

vulgaris Lohmeyer et al. Ex von Rochow 1951. 

ɸʥʘʣʠʟ ʊʘʙʣʠʮʳ 2 ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʨʝʤʷ ʦʙʲʝʢʪʘʤʠ, ʟʜʝʩʴ 

ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ. ʇʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ ʥʘ 1 ʤ
2
 ʚ 2017 ʛ. ʙʳʣʘ ʥʘ 8,5 ʦʩʦʙʝʡ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 2016 ʛ. ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ, ʥʘʠʙʦʣʴʰʝʝ ʫʯʘʩʪʠʝ ʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʧʨʠʥʠʤʘʣʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ ð 41,2%. ʇʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʝ 

ʫʯʘʩʪʠʝ ʦʪʤʝʯʘʣʦʩʴ ʫ ʚʠʨʛʠʥʠʣʴʥʳʭ ʦʩʦʙʝʡ ð 16% ʠ ʫ ʩʪʘʨʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ð 16,5%, ʘ ʫ 

ʤʦʣʦʜʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ð 26,2%. 
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ʊʘʙʣʠʮʘ 2.  

ʆʅʊʆɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʀ ʇʃʆʊʅʆʉʊʔ ʆʉʆɹɽʁ ʥʘ 1 ʤ
2
 

ɿʆʃʆʊɸʈʅʀʂɸ ʂɸʅɸɼʉʂʆɻʆ ɺ ʀɿʋʏɸɽʄʓʍ ʆɹʒɽʂʊɸʍ ʏɽʏɽʈʉʂʆɻʆ ʈɸʁʆʅɸ 

ɻʆʄɽʃʔʉʂʆʁ ʆɹʃɸʉʊʀ 

ʆʙʲʝʢʪʳ 
ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʨ j im v g1 g2 g3 ɺʩʝʛʦ 

1 
ð 

ð 

ð 

ð 

ð 

ð 

2,2Ñ0,11 

3,6Ñ0,21 

5,9Ñ0,29 

6,7Ñ0,40 

3,8Ñ0,19 

4,6Ñ0,27 

2,8Ñ0,14 

3,3Ñ0,19 

14,7 

18,2 

2 
ð 

ð 

ð 

ð 

ð 

ð 

ð 

ð 

2,2Ñ0,13 

1,3Ñ0,07 

4,5Ñ0,27 

5,8Ñ0,34 

ð 

ð 

6,7 

7,1 

3 
ð 

ð 

ð 

ð 

ð 

3,6Ñ0,21 

4,6Ñ0,27 

5,2Ñ0,34 

6,2Ñ0,37 

7,4Ñ0,44 

2,6Ñ0,15 

4,5Ñ0,25 

ð 

ð 

13,4 

20,4 

ʇʨʠʤʝʯʘʥʠʷ: 1. ʨ ð ʧʨʦʨʦʩʪʢʠ, j ð ʶʚʝʥʠʣʴʥʳʝ, im ð ʠʤʤʘʪʫʨʥʳʝ, v ð ʚʠʨʛʠʥʠʣʴʥʳʝ, g1 ð 

ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ, g2 ð ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ, g3 ð ʩʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ; 

2. ɺ ʯʠʩʣʠʪʝʣʝ ʜʘʥʳ ʜʘʥʥʳʝ 2016 ʛ., ʚ ʟʥʘʤʝʥʘʪʝʣʝ ð 2017 ʛ. 

 

ɺ ʏʝʯʝʨʩʢʦʤ ʨʘʡʦʥʝ ʚ 2016ï2017 ʛʛ. ʠʥʚʘʟʠʶ ʟʦʣʦʪʘʨʥʠʢʘ ʢʘʥʘʜʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ 

ʪʨʝʭ ʦʙʲʝʢʪʘʭ. ʇʝʨʚʳʤ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʣʠʩʴ ʧʘʣʠʩʘʜʥʠʢʠ ʯʘʩʪʥʳʭ ʜʦʤʦʚ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʂʨʘʩʥʳʡ ɹʝʨʝʛ (ʢʦʦʨʜʠʥʘʪʳ N 52Á56'16,64", E 30Á56'37,44"). ɿʜʝʩʴ 

ʥʝʢʦʪʦʨʳʝ ʞʠʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʪʠ ʧʦʩʘʜʢʠ ʚ ʢʘʯʝʩʪʚʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ɺ ʧʦʩʘʜʢʘʭ ʟʦʣʦʪʘʨʥʠʢʘ ʦʩʦʙʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʠʣʠʩʴ ʚ ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɺʳʩʦʪʘ ʧʦʙʝʛʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 140 ʜʦ 180 ʩʤ, ʜʠʘʤʝʪʨ ʧʦʙʝʛʘ ð 0,6ï0,8 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʙʝʛʦʚ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʜʦʩʪʠʛʘʝʪ 22ï26 ʰʪʫʢ. ʆʪʤʝʯʘʝʪʩʷ ʨʘʟʨʦʩʰʘʷʩʷ ʧʘʨʪʠʢʫʣʘ, 

ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʪ 1 ʤ Ĭ 2 ʤ. ʆʪʤʝʯʝʥʳ ʦʩʦʙʠ ʢʘʢ ʩʝʤʝʥʥʦʛʦ, ʪʘʢ ʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʢʨʫʛ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʥʘʭʦʜʷʪʩʷ ʫʯʘʩʪʢʠ 

ʧʫʩʪʳʨʝʡ, ʟʘʥʷʪʳʭ ʘʩʩʦʮʠʘʮʠʝʡ ArctioïArtemisietum vulgaris Oberd. ex Seybold. et Th. Mull. 

1972, ʠ ʦʯʝʥʴ ʤʘʣʦ ʦʩʦʙʝʡ ʟʦʣʦʪʘʨʥʠʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʵʪʠʭ ʧʫʩʪʳʨʷʭ (2ï4 ʦʩʦʙʠ ʥʘ 10 ʤ
2
). 

ɺʦʟʤʦʞʥʦ, ʧʨʝʧʷʪʩʪʚʠʝʤ ʩʣʫʞʠʪ ʧʣʦʪʥʘʷ ʜʝʨʥʠʥʘ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʝʤʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ, 

ʚʦʟʤʦʞʥʦ, ʩ ʩʦʟʜʘʥʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʟʤʥʦʞʝʥʠʝ. 

ɸʥʘʣʠʟ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʦʩʦʙʝʡ ʥʘ 1 ʤ
2
 ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʝʨʚʦʤ 

ʦʙʲʝʢʪʝ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʫʯʘʩʪʠʷ ʚ 2016 ʛ. 40,1%, ʘ ʚ 2017 ʛ. ð 36,8% ʧʨʠʥʠʤʘʣʠ 

ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ. ʋʯʘʩʪʠʝ ʚʠʨʛʠʥʠʣʴʥʳʭ ʠ ʩʪʘʨʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ 17,5% ʠ 18,5%. ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ 

ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ 25,6%. ʇʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ ʚ 2017 ʛ. ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 3,5 

ʦʩʦʙʴ/ʤ
2
. 

ɺʪʦʨʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʥʦʚʦʝ ʛʦʨʦʜʩʢʦʝ ʢʣʘʜʙʠʱʝ ʛ. ʏʝʯʝʨʩʢʘ, 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʙʦʣʝʝ 10 ʣʝʪ (ʢʦʦʨʜʠʥʘʪʳ N 52Á54'24,38", E 30Á55'39,32"). ɿʦʣʦʪʘʨʥʠʢ 

ʢʘʥʘʜʩʢʠʡ ʧʨʦʠʟʨʘʩʪʘʣ ʪʦʣʴʢʦ ʚʦʟʣʝ ʥʝʩʢʦʣʴʢʠʭ ʤʦʛʠʣʦʢ, ʚʦʟʨʘʩʪ ʟʦʣʦʪʘʨʥʠʢʘ ʩʦʩʪʘʚʣʷʣ 4ï5 

ʣʝʪ. ʆʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʤ ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɽʛʦ ʚʳʩʦʪʘ ʩʦʩʪʘʚʠʣʘ 140ï

160 ʩʤ, ʨʘʟʤʝʨʳ ʜʝʨʥʠʥʳ 0,5ï1 ʤ. ʊʝʨʨʠʪʦʨʠʷ ʚʦʢʨʫʛ ʢʣʘʜʙʠʱʘ ʨʝʛʫʣʷʨʥʦ ʦʙʢʘʰʠʚʘʝʪʩʷ, ʯʪʦ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʟʦʣʦʪʘʨʥʠʢʫ ʢʘʥʘʜʩʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɸʥʘʣʠʟ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ ʥʘ 1 ʤ
2
 ʚ ʵʪʦʤ ʦʙʲʝʢʪʝ ʧʦʢʘʟʘʣ (ʊʘʙʣʠʮʘ 2), 

ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʟʣʠʯʠʡ ʚ 2016 ʠ 2017 ʛʛ. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʜʚʫʤʷ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ: ʤʦʣʦʜʳʤʠ ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʦʩʦʙʷʤʠ 

ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʤʠ ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. 
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ʊʨʝʪʴʠʤ ʦʙʲʝʢʪʦʤ ʷʚʣʷʣʩʷ ʟʘʙʨʦʰʝʥʥʳʡ ʫʯʘʩʪʦʢ ʧʦ ʫʣʠʮʝ ʂʦʣʭʦʟʥʦʡ ʛ. ʏʝʯʝʨʩʢʘ 

(ʢʦʦʨʜʠʥʘʪʳ N 52Á53'458,55", E 30Á54'30,1"). ʕʪʦʪ ʫʯʘʩʪʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5ï6 ʣʝʪ ʥʝ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ. ɿʜʝʩʴ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʨʫʜʝʨʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʘʩʩʦʮʠʘʮʠʠ Arctio-

Artemisietum vulgaris Oberd. ex Seybold. et Th. Mull. 1972. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʦʩʦʙʝʡ 

ʟʦʣʦʪʘʨʥʠʢʘ ʢʘʥʘʜʩʢʦʛʦ ʚ ʚʠʨʛʠʥʠʣʴʥʦʤ ʠ ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʕʪʦʪ ʫʯʘʩʪʦʢ ʩʣʫʞʠʣ 

ʠʩʪʦʯʥʠʢʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʣʦʪʘʨʥʠʢʘ ʥʘ ʪʝʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʛʜʝ ʫʯʘʩʪʢʠ ʥʝ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2 ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ ʚ 2017 ʛ. ʦʢʘʟʘʣʘʩʴ ʥʘ 7 ʦʩʦʙʝʡ ʥʘ 

1 ʤ
2
 ʚʳʰʝ, ʯʝʤ ʚ 2016 ʛ. ɺ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʝʦʙʣʘʜʘʣʠ ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʚ 2016 ʛ. ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ 46,3%, ʘ ʚ 2017 ʛ. ð 36,3%. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

2017 ʛ. ʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʷʚʠʣʠʩʴ ʠʤʤʘʪʫʨʥʳʝ ʦʩʦʙʠ ð 17,6%, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʝʤʝʥʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʟʦʣʦʪʘʨʥʠʢʘ. ʊʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʦʣʷ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ð 22,1%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʠʟʫʯʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʟʦʣʦʪʘʨʥʠʢʘ ʢʘʥʘʜʩʢʦʛʦ ʚ ʏʝʯʝʨʩʢʦʤ 

ʨʘʡʦʥʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʥʝ ʧʦʣʫʯʠʣʠ ʩʪʦʣʴ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʘʢ ʚ ɺʝʪʢʦʚʩʢʦʤ 

ʨʘʡʦʥʝ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ ʥʘ 1 ʤ
2
 ʚ 2ï6 ʨʘʟ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɹʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʚʘʟʠʚʥʦʛʦ ʚʠʜʘ ʟʦʣʦʪʘʨʥʠʢʘ ʢʘʥʘʜʩʢʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʢʘʢ ʩʝʤʝʥʥʳʤ, ʪʘʢ ʠ ʚʝʛʝʪʘʪʠʚʥʳʤ ʧʫʪʝʤ. ʆʩʦʙʠ ʙʳʩʪʨʦ 

ʜʦʩʪʠʛʘʶʪ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʧʦʙʝʛʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʠ ʵʪʠʤ ʩʘʤʳʤ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɸʥʘʣʠʟ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ 

ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʦʙʠ ʦʪ 

ʠʤʤʘʪʫʨʥʳʭ ʜʦ ʩʪʘʨʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ. ɺ 2017 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ. ʧʨʦʠʟʦʰʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʷʭ ʦʪ 0,4 ʦʩʦʙʴ/ʤ
2
 ʜʦ 14,3 ʦʩʦʙʴ/ʤ

2
. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ɹʈʌʌʀ ï ʈʌʌʀ ɹ16-ʈ162. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʚʫʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʩʪʝʨʣʷʜʠ (Acipenser ruthenus L., Acipenseridae): ʠʟ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʉʫʭʦʥʘ ʚ 

ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʠʟ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʂʘʤʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ; ʘ ʪʘʢʞʝ ʜʚʫʭ 

ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʭ ʩʪʘʜ ʩʪʝʨʣʷʜʠ ʠʟ ʉʘʨʘʪʦʚʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʌɻɹʅʋ çɻʦʩʅʀʆʈʍè ʠ ʠʟ 

ʨʳʙʦʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ çʆʆʆ ʊʦʧʦʣʴè ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ISSR (Inter Simple Sequence Repeats) ð ʤʝʪʦʜ 

ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʎʈ. ʋ ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʦʢ A. ruthenus 

ʚʳʷʚʣʝʥʳ 89 ISSRïPʉR ʤʘʨʢʝʨʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʡʤʝʨʘ ʯʠʩʣʦ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ISSRïPCR ʤʘʨʢʝʨʦʚ A. ruthenus ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 5 (ʧʨʘʡʤʝʨ (CT)8TG) ʜʦ 15 (ʧʨʘʡʤʝʨ 

(CA)6GT), ʘ ʠʭ ʨʘʟʤʝʨʳ ð ʦʪ 200 (ISSRï9 ʠ X9) ʜʦ 1500 (X9) ʧʥ. ʅʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ 

A. ruthenus ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʚʳʩʦʢʘ ʠ ʩʦʩʪʘʚʠʣʘ 0,910, ʦʞʠʜʘʝʤʘʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʨʘʚʥʘ 0,296, ʘ ʯʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝʣʝʡ ð 1,518. ʇʦʢʘʟʘʪʝʣʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʳʰʝ ʚ ʧʦʧʫʣʷʮʠʠ ʠʟ ʨʝʢʠ ʂʘʤʘ (HE=0,224; ne=1,380) ʠ ʥʠʞʝ ʚ 
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ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʤ ʩʪʘʜʝ ʠʟ ʨʳʙʦʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ çʆʆʆ ʊʦʧʦʣʴè (HE=0,170; ne=1,290). 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ISSRïPCR ʤʘʨʢʝʨʦʚ ʦʪʤʝʯʝʥʦ ʚ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠʟ ʨʝʢʠ 

ʂʘʤʘ (R=3). ɺ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʤ ʩʪʘʜʝ ʠʟ çʆʆʆ ʊʦʧʦʣʴè ʥʝ ʚʳʷʚʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʨʝʜʢʦʛʦ 

ISSRïPCR ʤʘʨʢʝʨʘ. ɻʝʥʝʪʠʯʝʩʢʠ ʙʦʣʝʝ ʛʝʪʝʨʦʛʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ ʩʪʝʨʣʷʜʠ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟʫʯʝʥʥʳʭ ʜʚʫʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ (Gst=0,297) ʠ ʜʚʫʭ 

ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ A. ruthenus (Gst=0,281). ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʜʘʥʥʳʭ ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʩʪʘʜ ʩʪʝʨʣʷʜʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʛʝʥʦʬʦʥʜʘ ʚʠʜʘ A. ruthenus. 

 

Abstract. Genetic diversity of two natural populations of sterlet (Acipenser ruthenus L., 

Acipenseridae) was researched: in the lower part of the Sukhona river in Vologda Region and in 

the middle part of the Kama river in Perm Krai; and also, two sterletôs broodstocks Saratov branch 

of FSBSI GosNIORH and fish farm ñTopolò in Perm Krai. ISSR (InterïSimple Sequence Repeats) 

ð method of DNA polymorphism analysis was used for identification of genetic diversity rate 

while using PCR. 89 ISSRïPCR markers in researched populations of A. ruthenus were identified. 

The number of amplified ISSRïPCR markers depended on primer and ranged from 5 (primer 

(CT)8TG) to 15 (primer (CA)6GT), and its size ð from 200 (ISSRï9 and X9) to 1500 (X9) bp. In total 

samples of A. ruthenus the rate of polymorphic loci is high amounted to 0.910, the expected 

heterozygosity is 0.296 and the number of effective alleles is ð 1.518. The index of genetic 

diversity is higher in population from Kama river (HE = 0.224; ne=1.380) and lower in broodstock 

from ñTopolò fish farm (HE= 0.170; ne =1,290). The highest number of rare ISSRïPCR markers 

were identified in natural population from Kama river (R=3), while in broodstock from ñTopolò fish 

farm no rare ISSR-PCR markers were identified. The group of natural populations is more 

genetically heterogeneous in comparison with the group of broodstocks. Genetic structure of two 

natural populations (Gst=0.297) and two broodstocks of A. ruthenus (Gst=0.281) was established. 

Recommendations for genetic diversity data using of the studied populations and broodstocks have 

been provided for the gene pool conservation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ISSR-PCR ʤʘʨʢʝʨʳ, ʧʦʣʠʤʦʨʬʠʟʤ ɼʅʂ, ʧʨʠʨʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ, 

ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʝ ʩʪʘʜʘ, Acipenser ruthenus. 

 

Keywords: ISSR-PCR markers, DNA polymorphism, natural populations, broodstocks, 

Acipenser ruthenus. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʯʘʱʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʧʨʦʩʘʭ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ. 

ʉʪʝʨʣʷʜʴ (Acipenser ruthenus L.), ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʝʜʢʦʛʦ ʚʠʜʘ ʩʦʚʨʝʤʝʥʥʦʡ ʬʘʫʥʳ, 

ʦʭʨʘʥʷʝʪʩʷ ʢʘʢ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʘʢ ʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

[1]. ʅʝʫʢʣʦʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʝʪʨʦʚʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʟʚʘʥʦ ʨʷʜʦʤ 

ʧʨʠʯʠʥ: ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʙʨʘʢʦʥʴʝʨʩʢʠʤ ʧʨʦʤʳʩʣʦʤ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʠʤ ʩʧʨʦʩʦʤ 

ʧʨʦʜʫʢʮʠʠ ʵʪʠʭ ʨʳʙ ʥʘ ʧʠʱʝʚʦʤ ʨʳʥʢʝ, ʧʨʠʯʠʥʝʥʠʝʤ ʫʱʝʨʙʘ ʤʝʩʪʘʤ ʦʙʠʪʘʥʠʷ ʦʩʝʪʨʦʚʳʭ 

ʨʳʙ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʥʘʛʫʣʘ [2]. ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʚʦʩʧʦʣʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʜʘʥʥʳʭ ʨʳʙ ʟʘ ʩʯʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʧʫʩʢʦʤ ʤʦʣʦʜʠ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ [3]. 
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ʉʦʚʨʝʤʝʥʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʧʫʣʷʮʠʡ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʪʘʜ ʨʳʙ, ʤʝʞʚʠʜʦʚʦʡ ʠ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʦʙʝʡ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʦʜʙʦʨʦʤ ʧʘʨ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ [4]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʩʣʝʜʫʝʤʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʩʝʪʨʦʚʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʠʟʦʬʝʨʤʝʥʪʥʳʭ ʤʘʨʢʝʨʦʚ, ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʙʝʣʢʦʚ ʢʨʦʚʠ ʫ ʦʩʝʪʨʦʚʳʭ 

ʨʳʙ [5ï6], ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʠ 

ʧʨʠʨʦʜʥʳʭ ʩʪʘʜ ʦʩʝʪʨʦʚʳʭ [7]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʝʪʨʦʚʳʭ, ʤʝʞʚʠʜʦʚʳʭ 

ʛʠʙʨʠʜʦʚ ʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ ʢʘʢ 

RAPD (Randomly Amplified Polymorphic DNA). ʕʪʠ ʤʘʨʢʝʨʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʙʦʪʝ ʂ. 

ɺ. ʈʦʞʢʦʚʘʥʘ ʠ ʝʛʦ ʩʦʘʚʪʦʨʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʯʝʪʳʨʝʭ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ ʦʪ 

ʩʢʨʝʱʠʚʘʥʠʷ A. schrenckii Ĭ A. baerii Ĭ A. ruthenus [8]. ʉ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʩʝʪʨʦʚʳʭ 

(Acipenseridae) ʠ ʚʳʷʚʣʝʥʳ ʦʩʦʙʠ ʛʠʙʨʠʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [9], ʫʩʪʘʥʦʚʣʝʥʘ 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʩʦʙʝʡ ʠʟ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ [10]. ʇʦ ʜʘʥʥʳʤ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 18S ʨɼʅʂ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʘʤʫʨʩʢʦʛʦ 

ʦʩʝʪʨʘ Acipenser shrensckii [11], ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʧʫʣʷʮʠʦʥʥʦïʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ 

ʥʘ ʦʩʥʦʚʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʤʝʞʩʘʪʝʣʣʠʪʥʦʡ ɼʅʂ [12]. ʀʩʭʦʜʷ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, 

ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʝʪʨʦʚʳʭ ʘʢʪʫʘʣʴʥʦ ʠ ʧʦ ʩʝʡ ʜʝʥʴ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ 

ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʧʨʦʙʣʝʤ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʚʫʭ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʜʚʫʭ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ ʩʪʝʨʣʷʜʠ ʠʟ ʇʨʠʚʦʣʞʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʝʞʤʠʢʨʦʩʘʪʝʣʣʣʠʪʥʳʭ ʤʘʨʢʝʨʦʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʤʝʞʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ ʤʘʨʢʠʨʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʜʚʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʩʪʝʨʣʷʜʠ ʠʟ 

ʨʝʢ ʂʘʤʘ ʠ ʉʫʭʦʥʘ ʠ ʜʚʘ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʭ ʩʪʘʜʘ ʠʟ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1.  

ʀʉʉʃɽɼʆɺɸʅʅʓɽ ɺʓɹʆʈʂʀ A. ruthenus 

ʆʙʦʟʥʘʯʝʥʠʝ ʄʝʩʪʦ ʩʙʦʨʘ ʈʝʛʠʦʥ ʂʦʣʠʯʝʩʪʚʦ 

Ar_Km 
ʨʝʢʘ ʂʘʤʘ, ʥʠʞʝ ʧʣʦʪʠʥʳ ɺʦʪʢʠʥʩʢʦʡ 

ɻʕʉ (ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ) 

ʇʝʨʤʩʢʠʡ ʢʨʘʡ, ɺʦʣʞʩʢʠʡ 

ʨʝʯʥʦʡ ʙʘʩʩʝʡʥ 
30 

Ar_Su 
ʨʝʢʘ ʉʫʭʦʥʘ, ʫʯʘʩʪʦʢ ʤʝʞʜʫ ʥ. ʧ. ʊʦʪʴʤʘ 

ʠ ʇʦʣʜʘʨʩʘ (ʥʠʞʥʝʝ ʪʝʯʝʥʠʝ) 

ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʉʝʚʝʨʦïɼʚʠʥʩʢʠʡ ʨʝʯʥʦʡ 

ʙʘʩʩʝʡʥ 

35 

Ar_Sr 
ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʦʝ ʩʪʘʜʦ ʉʘʨʘʪʦʚʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʌɻɹʅʋ çɻʦʩʅʀʆʈʍè 
ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 40 

Ar_Ah 
ʈʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʝ ʩʪʘʜʦ ʩʪʝʨʣʷʜʠ 

ʨʳʙʦʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʆʆʆ çʊʦʧʦʣʴè 
ʇʝʨʤʩʢʠʡ ʢʨʘʡ 30 

 

ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʪʙʠʨʘʣʠʩʴ ʬʨʘʛʤʝʥʪʳ ʛʨʫʜʥʳʭ ʧʣʘʚʥʠʢʦʚ 

ʨʳʙ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʧʫʩʢʦʤ ʨʳʙʳ ʚ ʚʦʜʦʝʤ. ʌʠʢʩʘʮʠʷ ʤʘʪʝʨʠʘʣʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʨʘʟʫ ʞʝ 

ʧʦʩʣʝ ʚʟʷʪʠʷ ʧʨʦʙ ʚ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ. ʍʨʘʥʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʜʦ ʚʳʜʝʣʝʥʠʷ ɼʅʂ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ + 4 Áʉ. 
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ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʉ. ʈʦʜʞʝʨʩʘ ʠ ɹʝʥʜʠʭa [13]. 

ʂʘʯʝʩʪʚʦ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ɼʅʂ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ SpectrofotometrTM NanoDrop 2000, 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʞʜʦʡ ʧʨʦʙʳ ʚʳʨʘʚʥʠʚʘʣʠ ʜʦ 10 ʥʛ/ʤʢʣ. ʄʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ISSR (Inter Simple Sequence Repeats) ð ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ 

[14] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʎʈ. ʈʝʘʢʮʠʦʥʥʘʷ ʩʤʝʩʴ ʜʣʷ ʇʎʈ, ʦʙʲʝʤʦʤ 25 ʤʢʣ, ʩʦʜʝʨʞʘʣʘ: 

2 ʝʜʠʥʠʮʳ Taq-ʧʦʣʠʤʝʨʘʟʳ; 2,5 ʤʢʣ 10Ĭ ʙʫʬʝʨʘ ʠ MgCl2 çʉʠʣʝʢʩ ʄè; 25 ʧʄ ʧʨʘʡʤʝʨʘ 

çʉʠʥʪʦʣè; 0,25 ʤM dNTP çFermentasè; 5 ʤʢʣ ɼʅʂ. ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ 

ʚ ʪʝʨʤʦʮʠʢʣʝʨʝ çMy Cyclerè (Bio-Rad, USA) ʩ ʧʷʪʴʶ ISSRïʧʨʘʡʤʝʨʘʤʠ, ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ 

A. ruthenus, ʧʦʜʦʙʨʘʥʥʳʤʠ ʨʘʥʝʝ [15], ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʛʨʘʤʤʝ ISSRïʤʝʪʦʜʘ (ʊʘʙʣʠʮʘ 2). 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʯʠʩʪʦʪʳ ʨʝʘʢʪʠʚʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (Kī) 

ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʜʦʙʘʚʣʷʣʠ 5 ʤʢʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʚʤʝʩʪʦ ɼʅʂ. ɸʤʧʣʠʢʦʥʳ 

ʨʘʟʲʝʜʠʥʷʣʠ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʚ 1,7% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ 1Ĭ ʊɺɽ ʙʫʬʝʨʝ, ʦʢʨʘʰʠʚʘʣʠ 

ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥ ʘʤʣʠʢʦʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʳ (100 bp + 1,5 + 3ʂb DNA Ladder, ʆʆʆ çʉʠʙʕʥʟʠʤ-ïʄè). ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʛʝʣ-ɹʜʦʢʫʤʝʥʪʘʮʠʠ GelDoc XR, ʘ ʘʥʘʣʠʟ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ ʘʤʧʣʠʢʦʥʦʚ ʚ ʧʨʦʛʨʘʤʤʝ Quantity One. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ 

ʩ ʧʦʜʜʝʨʞʢʦʡ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ POPGENE 1.31 [16] ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʤʘʢʨʦʩʘ GenAlEĬ6 ʜʣʷ MS-Excel [17ï18] ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʜʦʣʠ (P95) ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, 

ʘ ʪʘʢʞʝ ʦʞʠʜʘʝʤʦʡ (HE) ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ, ʘʙʩʦʣʶʪʥʦʛʦ (na) ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ 

(ne), ʯʠʩʣʘ ʨʝʜʢʠʭ ʘʣʣʝʣʝʡ (R) [19]. ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʛʨʫʧʧʦʡ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ ʧʨʦʚʝʜʝʥʦ 

ʧʦ ʢʨʠʪʝʨʠʷʤ ʉʪʴʶʜʝʥʪʘ ʠ ʌʠʰʝʨʘ ʧʨʠ P=0,95 [20ï21]. 

 
ʊʘʙʣʠʮʘ 2. 

ʋʉʃʆɺʀʗ ʇʈʆɺɽɼɽʅʀʗ ʇʆʃʀʄɽʈɸɿʅʆ-ʎɽʇʅʆʁ ʈɽɸʂʎʀʀ (ʇʎʈ) 

ʕʪʘʧ tÁ ɺʨʝʤʷ 
ʏʠʩʣʦ 

ʮʠʢʣʦʚ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʜʣʷ 

ʩʪʝʨʣʷʜʠ ʧʨʘʡʤʝʨʦʚ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ (tÁ) ʠʭ 

ʦʪʞʠʛʘ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʜʝʥʘʪʫʨʘʮʠʷ 
94 Áʉ 2 ʤʠʥ 1 

ʆʪʞʠʛ 

94 Áʉ 20 ʩʝʢ 

5 
(ACC)6G 

(AGC)6G 
64 

tÁ ʦʪʞʠʛʘ 

ʧʨʘʡʤʝʨʘ 
10 ʩʝʢ 

72 Áʉ 10 ʩʝʢ 

94 Áʉ 5 ʩʝʢ 

35 (ACG)7G 

(CT)8TG 

(CA)6GT 

56 

tÁ ʦʪʞʠʛʘ 

ʧʨʘʡʤʝʨʘ 
5 ʩʝʢ 

72 Áʉ 5 ʩʝʢ 

ʕʣʦʥʛʘʮʠʷ 72 Áʉ 2 ʤʠʥ 1 

ʆʭʣʘʞʜʝʥʠʝ 4 Áʉ 20 ʤʠʥ ð 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʞʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʷʪʠ ʵʬʬʝʢʪʠʚʥʳʭ ISSRïʧʨʘʡʤʝʨʦʚ, ʫ 134 ʦʩʦʙʝʡ ʠʟ ʯʝʪʳʨʝʭ 

ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʦʢ A. ruthenus ʙʳʣʦ ʚʳʷʚʣʝʥʦ 89 ISSRïPʉR ʤʘʨʢʝʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ 81 

ʷʚʣʷʣʠʩʴ ʧʦʣʠʤʦʨʬʥʳʤʠ (P95=0,910). ʏʠʩʣʦ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ISSRïPCR ʤʘʨʢʝʨʦʚ 
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A. ruthenus ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʡʤʝʨʘ ʦʪ 5 (ʧʨʘʡʤʝʨ (CT)8TG) ʜʦ 15 (ʧʨʘʡʤʝʨ 

(CA)6GT), ʘ ʠʭ ʨʘʟʤʝʨʳ ð ʦʪ 200 (ISSR-9 ʠ X9) ʜʦ 1500 (X9) ʧʥ (ʊʘʙʣʠʮʘ 3).  

ɼʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʥʘʠʙʦʣʴʰʘʷ ʚ ʚʳʙʦʨʢʝ (Ar_Sr) ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ 

ʠʟ ʎɺʈ ʉʘʨʘʪʦʚʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɻʦʩʅʀʆʈʍ (P95=0,850), ʥʘʠʤʝʥʴʰʘʷ ð ʚ ʚʳʙʦʨʢʝ (Ar_Km) 

ʠʟ ʨʝʢʠ ʂʘʤʘ (P95=0,720).  
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʦʞʠʜʘʝʤʘʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ (HE). ʅʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ A. ruthenus ɻ ʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 0,296 

(ʊʘʙʣʠʮʘ 4). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʠʙʦʣʴʰʠʡ ʚ ʚʳʙʦʨʢʝ Ar_Km (HE =0,224), ʘ ʤʠʥʠʤʘʣʴʥʳʡ ð 

ʚ ʚʳʙʦʨʢʝ Ar_Ah (HE =0,170). 

ʊʘʙʣʠʮʘ 3. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ISSRïPCR ʄɸʈʂɽʈʆɺ ɼɺʋʍ ɽʉʊɽʉʊɺɽʅʅʓʍ ʇʆʇʋʃʗʎʀʁ  

ʀ ɼɺʋʍ ʈɽʄʆʅʊʅʆ-ʄɸʊʆʏʅʓʍ ʉʊɸɼ A. ruthenus 

ISSR- 

ʧʨʘʡ-

ʤʝʨʳ 

ʅʫʢʣʝʦ-

ʪʠʜʥʘʷ 

ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴ-

ʥʦʩʪʴ 

(5'Ÿ 3') 

ɼʣʠʥʘ 

ʤʘʨʢʝ-

ʨʦʚ, ʧʥ 

ʏʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ISSRïPCR ʤʘʨʢʝʨʦʚ (ʠʭ 

ʯʘʩʪʦʪʘ) 

ʅʘ ʦʙʱʫʶ 

ʚʳʙʦʨʢʫ 

Ar_Km Ar_Su Ar_Sr Ar_Ah ʚʩʝʛʦ 
ʧʦʣʠ-

ʤʦʨʬʥʳʭ 

CR-212 (CT)8TG 230ï960 12 (0,800) 6 (0,316) 
5 

(0,500) 

5 

(0,500) 
19 15 (0,789) 

X11 (AGC)6G 280ï1000 9 (0,750) 10 (0,833) 
8 

(0,800) 

9 

(0,818) 
18 18 (1,000) 

CR-215 (CA)6GT 210ï1000 9 (0,562) 11 (0,846) 15 (0,937) 
9 

(0,818) 
18 16 (0,888) 

ISSR-9 (ACG)7G 200ï800 7 (0,636) 10 (0,833) 
10 

(0,909) 

9 

(0,818) 
14 13 (0,928) 

X9 (ACC)6G 200ï1500 12 (0,857) 14 (1,000) 13 (1,000) 
9 

(0,818) 
20 19 (0,950) 

ɺʩʝʛʦ ISSRïPCR ʤʘʨʢʝʨʦʚ 49 (0,720) 51 (0,822) 51 (0,850) 
41 

(0,759) 
89 81 (0,910) 

ʇʨʠʤʝʯʘʥʠʝ: Ar_Km ð ʧʨʠʨʦʜʥʘʷ ʧʦʧʫʣʷʮʠʷ ʠʟ ʨʝʢʠ ʂʘʤʘ, Ar_Su ð ʧʨʠʨʦʜʥʘʷ ʧʦʧʫʣʷʮʠʷ ʠʟ ʨʝʢʠ 

ʉʫʭʦʥʘ, Ar_Sr ð ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʝ ʩʪʘʜʦ ʠʟ ʎɺʈ ʉʘʨʘʪʦʚʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɻʦʩʅʀʆʈʍ, Ar_Ah ð 

ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʝ ʩʪʘʜʦ ʠʟ ʆʆʆ çʊʦʧʦʣʴè. 

 

ʊʘʙʣʠʮʘ 4. 

ɻɽʅɽʊʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʏɽʊʓʈɽʍ ɺʓɹʆʈʆʂ A. ruthenus 

ʇʨʠʤʝʯʘʥʠʝ: HE ð ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ; na ð ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ; ne ð 

ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ; ʚ ʩʢʦʙʢʘʭ ʜʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ; R ð ʯʠʩʣʦ ʨʝʜʢʠʭ 

ʘʣʣʝʣʝʡ; ʦʙʦʟʥʘʯʝʥʠʷ ʚʳʙʦʨʦʢ: Ar_Km ð ʧʨʠʨʦʜʥʘʷ ʧʦʧʫʣʷʮʠʷ ʠʟ ʨʝʢʠ ʂʘʤʘ, Ar_Su ð ʧʨʠʨʦʜʥʘʷ 

ʧʦʧʫʣʷʮʠʷ ʠʟ ʨʝʢʠ ʉʫʭʦʥʘ, Ar_Sr ð ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʝ ʩʪʘʜʦ ʠʟ ʎɺʈ ʉʘʨʘʪʦʚʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ɻʦʩʅʀʆʈʍ, Ar_Ah ð ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʝ ʩʪʘʜʦ ʠʟ ʆʆʆ çʊʦʧʦʣʴè. 

 

ɸʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ (na), ʢʘʢ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ (ne) 

ʥʘʠʚʳʩʰʝʝ ʚ ʚʳʙʦʨʢʝ Ar_Km (na=1,663; ne=1,380), ʘ ʚ ʚʳʙʦʨʢʝ Ar_Ah ɻ ʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʠʤʝʥʴʰʠʝ (na=1,472; ne=1,290).  

ɺʳʙʦʨʢʠ / 

ʧʦʢʘʟʘʪʝʣʠ 
Ar_Km Ar_Su Ar_Sr Ar_Ah 

ʅʘ ʦʙʱʫʶ 

ʚʳʙʦʨʢʫ 

HE  0,224 (0,021) 0,218 (0,021) 0,206 (0,021) 0,170 (0,021) 0,296 (0,015) 

na  1,663 (0,475) 1,607 (0,491) 1,618 (0,489) 1,472 (0,502) 2,000 (0,000) 

ne  1,380 (0,374) 1,364 (0,352) 1,349 (0,356) 1,290 (0,366) 1,518 (0,308) 

R  3 1 1 0 5 
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ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʦʬʦʥʜʦʚ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʪʘʢ ʠ ʨʝʤʦʥʪʥʦï

ʤʘʪʦʯʥʳʭ ʩʪʘʜ ʨʳʙ ʚʘʞʥʳ ʨʝʜʢʠʝ ISSRïPCR ʤʘʨʢʝʨʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʩ ʯʘʩʪʦʪʦʡ ʤʝʥʝʝ 5%. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ʤʘʨʢʝʨʦʚ ʦʪʤʝʯʝʥʦ ʚ ʚʳʙʦʨʢʝ Ar_Km (R=3), ʘ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ çʆʆʆ ʊʦʧʦʣʴè ʪʘʢʠʭ ʤʘʨʢʝʨʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʫʧʧʳ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ 

(P95=0,914; HE =0,221; na=1,921; ne =1,538) ʠ ʛʨʫʧʧʳ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ (P95=0,918; HE 

=0,189; na=1,809; ne =1,444) ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ (ʊʘʙʣʠʮʘ 5). 

 
ʊʘʙʣʠʮʘ 5. 

ʉʈɸɺʅɽʅʀɽ ʇʆʂɸɿɸʊɽʃɽʁ ɻɽʅɽʊʀʏɽʉʂʆɻʆ ʈɸɿʅʆʆɹʈɸɿʀʗ ɻʈʋʇʇʓ ʇʈʀʈʆɼʅʓʍ 

ʇʆʇʋʃʗʎʀʁ ʀ ɻʈʋʇʇʓ ʈɽʄʆʅʊʅʆ-ʄɸʊʆʏʅʓʍ ʉʊɸɼ A. ruthenus 

 
ʇʨʠʨʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ  

(Ar_Km, Ar_Su)  

ʈʝʤʦʥʪʥʦï

ʤʘʪʦʯʥʳʝ ʩʪʘʜʘ 

(Ar_Ah, Ar_Sr)  

ɿʥʘʯʝʥʠʝ 

ʢʨʠʪʝʨʠʷ  

ʉʨʘʚʥʝʥʠʷ ʢʨʠʪʝʨʠʷ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʢʨʠʪʝʨʠʷ 

tʦʧ
<

>tst 

ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ  

P95 0,914 0,918 F =0,087 0,087 Ò Fst =1,96 

Hɽ 0,221 (0,021) 0,189 (0,021) F =0,457  0,457 Ò Fst =1,96 

ʂʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ 

na 1,921 (0,271) 1,809 (0,395) tst=0,23 0,23 Ò 1,98 

ne 1,538 (0,348) 1,444 (0,359) tst=0,19 0,19 Ò 1,98 

ʇʨʠʤʝʯʘʥʠʝ: P95 ð ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, HE ð ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ, na ð ʘʙʩʦʣʶʪʥʦʝ 

ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ; ne ð ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ, ʚ ʩʢʦʙʢʘʭ ʜʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ. 

 

ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ 

A. ruthenus ʧʦʢʘʟʘʣ, ʯʪʦ ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ (HT), ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʪʜʝʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦ ʚʩʝʤ ʣʦʢʫʩʘʤ (HS) ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʚʳʰʝ ʚ ʛʨʫʧʧʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪ GST=0,297, ʯʝʤ ʫ 

ʛʨʫʧʧʳ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ (ʊʘʙʣʠʮʘ 6). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ 

ʫʢʘʟʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ ʦʪʣʠʯʠʷ ʥʝʜʦʩʪʦʚʝʨʥʳ 

(FHt=0,65<Ft=1,96; FHs=0,457<Ft=1,96; FGst=0,208<Ft=1,96).  
ʊʘʙʣʠʮʘ 6. 

ɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ɻʈʋʇʇʓ ʇʈʀʈʆɼʅʓʍ ʇʆʇʋʃʗʎʀʁ  

ʀ ɻʈʋʇʇʓ ʈɽʄʆʅʊʅʆïʄɸʊʆʏʅʓʍ ʉʊɸɼ A. ruthenus 

ISSR-ʧʨʘʡʤʝʨ 

ɻʨʫʧʧʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ  

(Ar_Km, Ar_Su) 

ɻʨʫʧʧʘ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ 

(Ar_Ah, Ar_Sr) 

HT HS GST HT HS GST 

CR-212 

X11 

CR-215 

ISSR-9 

X9 

0,299 (0,023) 

0,340 (0,021) 

0,340 (0,023) 

0,335 (0,032) 

0,318 (0,036) 

0,178 (0,010) 

0,223 (0,017) 

0,228 (0,012) 

0,241 (0,018) 

0,258 (0,026) 

0,404 

0,346 

0,286 

0,280 

0,187 

0,252 (0,024) 

0,382 (0,012) 

0,337 (0,025) 

0,315 (0,031) 

0,305 (0,023) 

0,169 (0,012) 

0,208 (0,023) 

0,267 (0,019) 

0,247 (0,030) 

0,248 (0,022) 

0,330 

0,456 

0,207 

0,216 

0,187 

ʅʘ ʦʙʱʫʶ 

ʚʳʙʦʨʢʫ 
0,314 (0,027) 0,221 (0,018) 0,297 0,263 (0,034) 0,189 (0,025) 0,281 

ʇʨʠʤʝʯʘʥʠʝ: HT ð ʦʙʱʝʝ ʛʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; HS ð ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; GST ð 

ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ; ʚ ʩʢʦʙʢʘʭ ʜʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. 

 

ʅʘʠʙʦʣʴʰʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚ ʛʨʫʧʧʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ A. ruthenus 

ʫʩʪʘʥʦʚʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʘ CR-212. ɺ ʛʨʫʧʧʝ ʞʝ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ 

ʥʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʦʢ ʚʳʷʚʠʣ ʧʨʘʡʤʝʨ X11. 

http://www.bulletennauki.com/
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ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʫʶ 

ʢʦʤʧʦʥʝʥʪʫ ʚ ʛʨʫʧʧʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʧʨʠʭʦʜʠʪʩʷ 29,7% ʚʩʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʠʜʝʥʪʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʛʨʫʧʧʝ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ ʩʦʩʪʘʚʠʣ 28,1%.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʦʣʠʤʦʨʬʠʟʤʝ ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʦʢ A. ruthenus 

ʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

1. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ A. ruthenus ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʧʫʣʷʮʠʶ ʠʟ ʨʝʢʠ ʂʘʤʘ (Ar_Km) ʩ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ (HE = 0,224; ne =1,380). 

2.  ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʩʦʩʪʘʚʣʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ, ʰʪʨʠʭʢʦʜʦʚ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʘʩʧʦʨʪʦʚ 

ʩ ʮʝʣʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʪʝʨʣʷʜʠ ʥʘ ʫʨʦʚʥʝ ʧʦʧʫʣʷʮʠʡ ʠ ʩʪʘʜ. 

3. ʉ ʮʝʣʴʶ ʢʦʤʧʝʥʩʘʮʠʠ ʫʱʝʨʙʘ, ʥʘʥʝʩʝʥʥʦʛʦ ʚʦʜʦʝʤʘʤ ʧʨʦʤʳʩʣʦʤ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʩʪʝʨʣʷʜʴ ʠʟ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ çʆʆʆ ʊʦʧʦʣʴè 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʫʩʢʘʪʴ ʚ ʨʝʢʫ ʂʘʤʘ. 

 

ɺʳʚʦʜʳ 

1. ɺ ʜʚʫʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʠ ʜʚʫʭ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʭ ʩʪʘʜʘʭ ʩʪʝʨʣʷʜʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, ʚʳʷʚʣʝʥʦ 89 ISSRïPCR ʤʘʨʢʝʨʦʚ.  

2. ʆʙʱʘʷ ʚʳʙʦʨʢʘ A. ruthenus ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ 

(P95=0,910), ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʞʠʜʘʝʤʦʡ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ (HE=0,296) ʠ ʯʠʩʣʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝʣʝʡ (ne = 1,518).  

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʳʰʝ ʚ ʧʦʧʫʣʷʮʠʠ 

A. ruthenus ʠʟ ʨʝʢʠ ʂʘʤʘ (HE = 0,224; ne = 1,380), ʘ ʥʠʞʝ ð ʚ ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʦʤ ʩʪʘʜʝ 

ʠʟ ʆʆʆ çʊʦʧʦʣʴè (HE = 0,170; ne = 1,290).  

4. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ISSRïPCR ʤʘʨʢʝʨʦʚ ʦʪʤʝʯʝʥʦ ʚ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ 

ʠʟ ʨʝʢʠ ʂʘʤʘ (R=3). ʈʝʜʢʠʝ ʤʝʞʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʤʘʨʢʝʨʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʨʝʤʦʥʪʥʦï

ʤʘʪʦʯʥʦʤ ʩʪʘʜʝ ʠʟ ʨʳʙʦʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʆʆʆ çʊʦʧʦʣʴè. 

5. ɻʨʫʧʧʘ ʠʟ ʜʚʫʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʛʨʫʧʧʘ ʠʟ ʜʚʫʭ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʭ ʩʪʘʜ 

A. ruthenus ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʣʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (P95, HE, 

ne), ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ. 

6. ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʛʨʫʧʧʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʛʨʫʧʧʳ 

ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ A. ruthenus ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʛʨʫʧʧʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʧʨʠʭʦʜʠʪʩʷ 29,7%, ʘ ʚ ʛʨʫʧʧʝ 

ʨʝʤʦʥʪʥʦïʤʘʪʦʯʥʳʭ ʩʪʘʜ ð 28,1%, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʙʝ ʛʨʫʧʧʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦʯʪʠ 

ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ. 
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ROLE OF SIMULATION E QUIPMENT IN THE FORM ATION PROCESS 

OF CARDIOPULMONARY RESU SCITATION SKILLS  AMONG 
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʫʩʪʘʥʦʚʠʪʴ ʨʦʣʴ ʩʠʤʫʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʦʩʚʦʝʥʠʠ ʥʘʚʳʢʦʚ ʩʝʨʜʝʯʥʦïʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ ʚ ʦʙʲʝʤʝ ʧʝʨʚʦʡ ʧʦʤʦʱʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: 2 ʛʨʫʧʧʳ ʦʙʫʯʘʶʱʠʭʩʷ ʬʦʨʤʠʨʦʚʘʣʠ ʥʘʚʳʢʠ ʉʃʈ ʚ ʭʦʜʝ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʩʠʤʫʣʷʮʠʦʥʥʳʭ ʪʨʝʥʠʥʛʦʚ.  

ɺʳʚʦʜ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʉʃʈ ʪʨʝʙʫʝʪʩʷ ʯʝʪʢʦʝ ʟʥʘʥʠʝ ʘʣʛʦʨʠʪʤʘ. 

ʉʠʤʫʣʷʮʠʦʥʥʘʷ ʬʦʨʤʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʫʯʘʝʤʳʡ ʜʝʡʩʪʚʫʝʪ ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʩʦʟʜʘʥʥʦʡ ʠʤʠʪʠʨʦʚʘʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ. 

 

Abstract. The aim of the study was to establish the role of simulation equipment in mastering 

the skills of cardiopulmonary resuscitation in the volume of first aid.  

Materials and methods: 2 groups of students formed CPR skills during traditional practical 

training and simulation trainings. 

Conclusion. For successful carrying out CPR requires a clear knowledge of the algorithm. 

The simulation form of the educational process, in which the student acts in a specially created 

simulated environment, is the most acceptable. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʚʘʷ ʧʦʤʦʱʴ, ʩʝʨʜʝʯʥʦ-ʣʝʛʦʯʥʘʷ ʨʝʘʥʠʤʘʮʠʷ, ʥʘʩʝʣʝʥʠʝ, ʥʘʚʳʢ, 

ʢʣʠʥʠʯʝʩʢʘʷ ʩʤʝʨʪʴ. 

 

Keywords: first aid, cardiac-pulmonary resuscitation, population, skill, clinical death. 

 

ʇʨʦʙʣʝʤʳ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʠ ʚʦʣʥʫʶʪ ʩʝʛʦʜʥʷ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʥʘʰʝʡ ʩʪʨʘʥʳ.  

ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʚ ʤʠʨʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 1462 ʥʘ 100 000 ʞʠʪʝʣʝʡ ʚ ʛʦʜ [1]. ɺ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʚʩʝʭ 

ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʩʤʝʨʪʠ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʚʥʝʟʘʧʥʘʷ ʢʦʨʦʥʘʨʥʘʷ ʩʤʝʨʪʴ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʚ ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦ ʚʥʝʟʘʧʥʦ 
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ʫʤʠʨʘʝʪ 200 000ï250 000 ʯʝʣʦʚʝʢ ʦʪ ʢʘʨʜʠʦʛʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʜʝʣʘʷ çʚʥʝʟʘʧʥʫʶ ʩʝʨʜʝʯʥʫʶ 

ʩʤʝʨʪʴè ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʮʠʘʣʴʥʳʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʙʣʝʤ 

(www.gks.ru/dbscripts/Cbsd). 

ɺʳʞʠʚʝʪ ʣʠ ʯʝʣʦʚʝʢ ʠʣʠ ʞʝ ʧʦʛʠʙʥʝʪ, ʙʫʜʝʪ ʣʠ ʠʥʚʘʣʠʜʦʤ ð ʠʩʭʦʜ ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ, 

ʟʘʯʘʩʪʫʶ, ʧʨʦʩʪʦ ʦʪ ʫʜʘʯʠ. ʕʪʠ ʬʘʢʪʦʨʳ ʦʯʝʥʴ ʩʣʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ. 

ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʦʯʝʥʴ ʯʘʩʪʦ ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʭʦʞʝʛʦ ʠ ʝʛʦ 

ʜʝʡʩʪʚʠʡ ʩ ʤʦʤʝʥʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ ʜʦ ʧʨʠʙʳʪʠʷ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʟʘʚʠʩʠʪ, 

ʚʳʞʠʚʝʪ ʣʠ ʯʝʣʦʚʝʢ ʠʣʠ ʫʤʨʝʪ, ʙʫʜʫʪ ʣʠ ʩʝʨʴʝʟʥʳʝ ʦʩʣʦʞʥʝʥʠʷ. ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʨʷʜʦʤ 

ʩ ʯʝʣʦʚʝʢʦʤ ʚ ʩʣʫʯʘʝ ʚʥʝʟʘʧʥʦʡ ʢʦʨʦʥʘʨʥʦʡ ʩʤʝʨʪʠ ʥʘʭʦʜʷʪʩʷ ʣʶʜʠ, ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ 

ʧʦʛʠʙʘʝʪ (1).  

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʶʜʠ, ʥʝ 

ʠʤʝʶʱʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ ʚʣʘʜʝʶʪ ʜʘʞʝ ʦʩʥʦʚʘʤʠ ʩʝʨʜʝʯʥʦïʣʝʛʦʯʥʦʡ 

ʨʝʘʥʠʤʘʮʠʠ, ʚ ʩʣʫʯʘʝ ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ ʩʠʣʴʥʦ ʪʝʨʷʶʪʩʷ ʠ ʪʝʨʷʶʪ ʜʨʘʛʦʮʝʥʥʳʝ ʤʠʥʫʪʳ. 

ʅʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʧʨʠ ʞʝʣʘʥʠʠ ʤʦʞʝʪ ʦʩʚʦʠʪʴ ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʜʝʯʥʦï

ʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʠʪʴ ʠ ʦʮʝʥʠʪʴ ʨʦʣʴ ʩʠʤʫʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʦʩʚʦʝʥʠʠ ʥʘʚʳʢʦʚ ʩʝʨʜʝʯʥʦïʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ ʚ ʦʙʲʝʤʝ ʧʝʨʚʦʡ ʧʦʤʦʱʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 32 ʩʣʫʰʘʪʝʣʷ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ, ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ 

ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ. ɺʩʝ ʦʙʫʯʘʶʱʠʝʩʷ ʥʝ ʠʤʝʣʠ ʥʘʚʳʢʘ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʣʝʛʦʯʥʦʡ 

ʨʝʘʥʠʤʘʮʠʠ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 1 ʛʨʫʧʧʘ ʥʘʚʳʢʠ ʨʝʘʥʠʤʘʮʠʦʥʥʦʛʦ ʧʦʩʦʙʠʷ 

ʬʦʨʤʠʨʦʚʘʣʘ ʚ ʭʦʜʝ ʣʝʢʮʠʡ ð 2 ʯʘʩʘ ʠ ʧʨʠʚʳʯʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʚ 

ʭʦʜʝ ð 12 ʯʘʩʦʚ. 2 ʛʨʫʧʧʘ ʬʦʨʤʠʨʦʚʘʣʘ ʥʘʚʳʢʠ ʉʃʈ ʚ ʭʦʜʝ ʣʝʢʮʠʡ ð 2 ʯʘʩʘ ʠ 

ʩʠʤʫʣʷʮʠʦʥʥʳʭ ʪʨʝʥʠʥʛʦʚ ð 12 ʯʘʩʦʚ (2ï3).  

ʎʝʣʴ ʣʝʢʮʠʠ ð ʦʩʚʝʱʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ, 

ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʩʪʝʡʰʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ. ɺ ʣʝʢʮʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʘʜʘʯʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʠʟʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʠʭ ʨʝʰʝʥʠʡ, ʦʩʚʝʱʝʥ ʧʘʪʦʛʝʥʝʟ ʙʳʩʪʨʦʛʦ ʠ ʤʝʜʣʝʥʥʦʛʦ ʫʤʠʨʘʥʠʷ, 

ʩʦʩʪʦʷʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʫʤʠʨʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʃʝʢʮʠʷ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʨʦʙʣʝʤʥʦʛʦ 

ʦʙʫʯʝʥʠʷ.  

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʛʣʫʙʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦ ʜʘʥʥʦʤʫ 

ʨʘʟʜʝʣʫ ʢʫʨʩʘ, ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʧʦʠʩʢʝ ʠ ʧʨʦʨʘʙʦʪʢʝ 

ʠʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ.  

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʦ ʦʢʘʟʘʥʠʶ ʨʝʘʥʠʤʘʮʠʦʥʥʦʛʦ ʧʦʩʦʙʠʷ ʚʦ 2-ʦʡ ʛʨʫʧʧʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʩʠʤʫʣʷʮʠʦʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʩʠʤʫʣʷʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ, ʧʦʟʚʦʣʷʶʱʝʤ ʦʪʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʘʩʧʝʢʪʳ ʥʘʟʚʘʥʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ.  

ʇʦ ʦʢʦʥʯʘʥʠʠ ʮʠʢʣʘ ʦʙʫʯʝʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʩʝʨʜʝʯʥʦ-

ʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʜʝʡʩʪʚʠʡ ʩʪʫʜʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʦʮʝʥʦʯʥʳʡ ʯʝʢïʣʠʩʪ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʠʤʫʣʷʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʩʠʩʪʝʤʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (4) [2]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʪʦʛʦʚʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚʳʷʚʠʣʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʫʶ ʨʘʟʥʠʮʫ ʚ ʨʝʟʫʣʴʪʘʪʘʭ 

ʦʙʫʯʝʥʠʷ ʩʝʨʜʝʯʥʦïʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ ʚ ʛʨʫʧʧʘʭ (ʊʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1. 

ɸʅɸʃʀɿ ʋʈʆɺʅʗ ʉʌʆʈʄʀʈʆɺɸʅʅʆʉʊʀ ʅɸɺʓʂɸ ʉʃʈ  

(ʏʝʢïʣʠʩʪ) 

 ̄ ɼʝʡʩʪʚʠʝ ʂʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, 

ʚʳʧʦʣʥʠʚʰʠʭ ʜʝʡʩʪʚʠʝ 

1-ʘʷ ʛʨʫʧʧʘ 2-ʘʷ ʛʨʫʧʧʘ 

1.  ʋʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʝʙʷ 5 12 

2.  ɺʩʪʨʷʭʥʫʪʴ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʟʘ ʧʣʝʯʠ 16 16 

3.  ʆʙʨʘʪʠʪʴʩʷ ʢ ʥʝʤʫ çɺʘʤ ʥʫʞʥʘ ʧʦʤʦʱʴ?è 15 16 

4.  ʇʨʠʟʚʘʪʴ ʥʘ ʧʦʤʦʱʴ çʇʦʤʦʛʠʪʝ, ʯʝʣʦʚʝʢʫ ʧʣʦʭʦè 10 14 

5.  ʃʘʜʦʥʴ ʦʜʥʦʡ ʨʫʢʠ ʧʦʣʦʞʠʪʴ ʥʘ ʣʦʙ ʧʦʩʪʨʘʜʘʚʰʝʛʦ 16 16 

6.  ɼʚʫʤʷ ʧʘʣʴʮʘʤʠ ʜʨʫʛʦʡ ʨʫʢʠ ʧʦʜʭʚʘʪʠʪʴ ʥʠʞʥʶʶ ʯʝʣʶʩʪʴ  10 14 

7.  ɿʘʧʨʦʢʠʥʫʪʴ ʛʦʣʦʚʫ ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʦʩʚʦʙʦʞʜʘʷ ʜʳʭʘʪʝʣʴʥʳʝ 

ʧʫʪʠ 
16 16 

8.  ʆʧʨʝʜʝʣʠʪʴ ʧʨʠʟʥʘʢʠ ʞʠʟʥʠ:   

a.  ¶ ʇʨʠʙʣʠʟʠʪʴ ʫʭʦ ʢ ʛʫʙʘʤ ʧʦʩʪʨʘʜʘʚʰʝʛʦ 16 16 

b.  ¶ ɻʣʘʟʘʤʠ ʥʘʙʣʶʜʘʪʴ ʵʢʩʢʫʨʩʠʶ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 16 16 

c.  ¶ ʉʯʠʪʘʪʴ ʚʩʣʫʭ ʜʦ 10 13 15 

9.  ɽʩʣʠ ʩʦʟʥʘʥʠʷ ʠ ʜʳʭʘʥʠʷ ʥʝʪ, ʚʳʟʚʘʪʴ ʩʢʦʨʫʶ ʧʦʤʦʱʴ: 8 14 

a.  ¶ ʅʘʟʚʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʧʨʦʠʩʰʝʩʪʚʠʷ 7 15 

b.  ¶ ʂʦʣïʚʦ ʧʦʩʪʨʘʜʘʚʰʠʭ 7 10 

c.  ¶ ʇʦʣ 5 12 

d.  ¶ ʇʨʠʤʝʨʥʳʡ ʚʦʟʨʘʩʪ 7 15 

e.  ¶ ʉʦʩʪʦʷʥʠʝ ʧʦʩʪʨʘʜʘʚʰʝʛʦ 8 16 

f.  ¶ ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʠʯʠʥʘ ʩʦʩʪʦʷʥʠʷ 5 10 

g.  ¶ ʆʙʲʝʤ ɺʘʰʝʡ ʧʦʤʦʱʠ 1 16 

10.  ɺʩʪʘʪʴ ʥʘ ʢʦʣʝʥʠ ʩʙʦʢʫ ʦʪ ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʣʠʮʦʤ ʢ ʥʝʤʫ 16 16 

11.  ʆʩʚʦʙʦʜʠʪʴ ʛʨʫʜʥʫʶ ʢʣʝʪʢʫ ʦʪ ʦʜʝʞʜʳ 7 16 

12.  ʆʩʥʦʚʘʥʠʝ ʣʘʜʦʥʠ ʦʜʥʦʡ ʨʫʢʠ ʧʦʣʦʞʠʪʴ ʥʘ ʩʝʨʝʜʠʥʫ ʛʨʫʜʠʥʳ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ 
9 16 

13.  ɺʪʦʨʫʶ ʣʘʜʦʥʴ ʧʦʣʦʞʠʪʴ ʥʘ ʧʝʨʚʫʶ, ʩʦʝʜʠʥʠʚ ʧʘʣʴʮʳ ʚ ʟʘʤʦʢ 14 16 

14.  ɿʘʬʠʢʩʠʨʦʚʘʪʴ ʚʨʝʤʷ ʥʘʯʘʣʘ ɿʄʉ 0 15 

15.  ɺʳʧʦʣʥʠʪʴ 30 ʢʦʤʧʨʝʩʩʠʡ ʛʨʫʜʠ, ʩʦʙʣʶʜʘʷ ʧʨʘʚʠʣʘ: 16 16 

a.  ¶ ʈʫʢʠ ʩʧʘʩʘʪʝʣʷ ʚʝʨʪʠʢʘʣʴʥʳ 10 15 

b.  ¶ ʅʝ ʩʛʠʙʘʶʪʩʷ ʚ ʣʦʢʪʷʭ 5 15 

c.  ¶ ʇʘʣʴʮʳ ʚʝʨʭʥʝʡ ʢʠʩʪʠ ʦʪʪʷʛʠʚʘʶʪ ʚʚʝʨʭ ʧʘʣʴʮʳ ʥʠʞʥʝʡ 4 14 

d.  ¶ ʂʦʤʧʨʝʩʩʠʠ ʦʪʩʯʠʪʳʚʘʶʪ ʚʩʣʫʭ 6 16 

16.  ʃʘʜʦʥʴ ʦʜʥʦʡ ʨʫʢʠ ʧʦʣʦʞʠʪʴ ʥʘ ʣʦʙ ʧʦʩʪʨʘʜʘʚʰʝʛʦ 15 16 

17.  1 ʠ 2 ʧʘʣʴʮʘʤʠ ʵʪʦʡ ʨʫʢʠ ʟʘʞʘʪʴ ʥʦʩ ʧʦʩʪʨʘʜʘʚʰʝʛʦ 8 11 

18.  ɿʘʧʨʦʢʠʥʫʪʴ ʛʦʣʦʚʫ ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʥʘʙʨʘʪʴ ʚʦʟʜʫʭ ʚ ʣʝʛʢʠʝ 6 16 

19.  ʆʙʭʚʘʪʠʪʴ ʛʫʙʳ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʩʚʦʠʤʠ ʛʫʙʘʤʠ 16 16 

20.  ʇʨʦʠʟʚʝʩʪʠ ʚʳʜʦʭ ʚ ʧʦʩʪʨʘʜʘʚʰʝʛʦ 16 16 

21.  ʆʩʚʦʙʦʜʠʪʴ ʛʫʙʳ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʥʘ 1ï2 ʩʝʢ 5 10 

22.  ʇʦʚʪʦʨʠʪʴ ʚʳʜʦʭ ʚ ʧʦʩʪʨʘʜʘʚʰʝʛʦ 16 16 

23.  ʅʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ 5 0 
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ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʧʘʩʘʪʝʣʴ ʜʦʣʞʝʥ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʘʤ ʥʘʭʦʜʠʪʩʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʥ ð ʝʜʠʥʩʪʚʝʥʥʳʡ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʚ ʩʦʩʪʦʷʥʠʠ ʦʢʘʟʘʪʴ 

ʧʦʤʦʱʴ ʜʨʫʛʠʤ ʧʦʩʪʨʘʜʘʚʰʠʤ, ʪʦ ʝʩʪʴ ʝʛʦ ʟʜʦʨʦʚʴʝ ʠ ʷʩʥʦʝ ʩʦʟʥʘʥʠʝ ð ʝʜʠʥʩʪʚʝʥʥʳʡ ʰʘʥʩ 

ʵʪʠʭ ʣʶʜʝʡ ʥʘ ʩʧʘʩʝʥʠʝ. ɺ 1 ʛʨʫʧʧʝ ʪʦʣʴʢʦ 31% ʩʪʫʜʝʥʪʦʚ ʦʮʝʥʠʣʠ ʩʠʪʫʘʮʠʶ ʧʝʨʝʜ ʉʃʈ, ʚʦ 

2-ʦʡ ʛʨʫʧʧʝ 75% ʦʙʫʯʘʶʱʠʭʩʷ ʫʙʝʜʠʣʠʩʴ ʚ ʦʪʩʫʪʩʪʚʠʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʝʙʷ. ɺ ʩʘʤʦʣʝʪʝ ʚʩʝʛʜʘ 

ʧʨʦʚʦʜʠʪʩʷ ʠʥʩʪʨʫʢʪʘʞ ʧʝʨʝʜ ʧʦʣʝʪʦʤ ð ʩʥʘʯʘʣʘ ʥʘʜʝʚʘʡʪʝ ʢʠʩʣʦʨʦʜʥʫʶ ʤʘʩʢʫ ʥʘ ʩʝʙʷ, 

ʟʘʪʝʤ ð ʥʘ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ! ʕʪʦ ʧʨʘʚʠʣʦ ʠ ʦʪʥʦʩʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʜʝʪʷʤ, ʘ ʢ ʣʶʙʦʡ ʢ ʣʶʙʦʡ 

ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. 

38% ʩʪʫʜʝʥʪʦʚ ʠʟ 1 ʛʨʫʧʧʳ ʥʝ ʧʨʝʜʧʨʠʥʷʣʠ ʧʦʧʳʪʢʠ ʧʨʠʚʣʝʯʴ ʦʢʨʫʞʘʶʱʠʭ ʜʣʷ 

ʧʦʤʦʱʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʰʠʙʢʦʡ. ʇʦʟʚʘʪʴ ʥʘ ʧʦʤʦʱʴ ʦʢʨʫʞʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʧʦʩʣʝ 

ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʩʧʘʩʘʪʝʣʴ ʥʝ ʫʚʝʨʝʥ ʚ ʩʚʦʠʭ ʩʠʣʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʦʢʘʟʳʚʘʪʴ 

ʧʦʤʦʱʴ ʚ ʦʜʠʥʦʯʢʫ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ, ʦʯʝʥʴ ʪʨʫʜʥʦ.  

 

ʆʢʨʫʞʘʶʱʠʝ ʣʶʜʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ: 

ïʦʙʦʟʥʘʯʠʪʴ ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ; 

ïʥʘʡʪʠ ʘʧʪʝʯʢʫ; 

ïʧʦʤʦʯʴ ʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʦʩʪʨʘʜʘʚʰʝʛʦ; 

ïʚʳʟʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʣʫʞʙʳ (ʧʦʞʘʨʥʳʝ, ʧʦʣʠʮʠʷ, ɻɸʀ ʠ ʜʨ.); 

ïʦʩʪʘʥʦʚʠʪʴ ʧʘʥʠʢʫ; 

ïʚʳʟʚʘʪʴ çʙʨʠʛʘʜʫ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠè ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʢʨʳʪʦʛʦ ʤʘʩʩʘʞʘ ʩʝʨʜʮʘ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʩʪʫʜʝʥʪʦʚ 1-ʦʡ ʛʨʫʧʧʳ 

ʜʦʧʫʩʢʘʣʠ ʤʥʦʞʝʩʪʚʦ ʦʰʠʙʦʢ (ʈʠʩʫʥʦʢ 1): 

ïʥʝʧʨʘʚʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʫʢ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʢʨʳʪʦʛʦ ʤʘʩʩʘʞʘ ʩʝʨʜʮʘ (ʩʤʝʱʝʥʠʝ 

ʨʫʢ ʚʥʠʟ ʥʘ ʤʝʯʝʚʠʜʥʳʡ ʦʪʨʦʩʪʦʢ, ʣʝʚʝʝ ʠʣʠ ʧʨʘʚʝʝ ʛʨʫʜʠʥʳ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ (ʧʝʨʝʣʦʤ ʛʨʫʜʠʥʳ ʠ ʨʝʙʝʨ, ʧʦʚʨʝʞʜʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ);  

ïʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʫʛʣʘ ʤʝʞʜʫ ʨʫʢʘʤʠ ʩʧʘʩʘʪʝʣʷ ʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʦʡ ʨʝʘʥʠʤʠʨʫʝʤʦʛʦ, 

ʩʛʠʙʘʥʠʝ ʨʫʢ ʚ ʣʦʢʪʝʚʳʭ ʩʫʩʪʘʚʘʭ ʠʣʠ ʦʪʨʳʚʘʥʠʝ ʠʭ ʦʪ ʛʨʫʜʠʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʨʘʜʘʝʪ 

ʛʣʫʙʠʥʘ ʢʦʤʧʨʝʩʩʠʡ ʠ ʩʧʘʩʘʪʝʣʴ ʙʳʩʪʨʝʝ ʫʩʪʘʝʪ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʧʨʝʩʩʠʡ ʪʫʣʦʚʠʱʝ ʠ 

ʚʝʨʭʥʠʝ ʢʦʥʝʯʥʦʩʪʠ ʜʦʣʞʥʳ ʩʧʘʩʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʤʦʥʦʣʠʪʥʳʡ ʤʝʭʘʥʠʟʤ.  

ʅʝʘʜʝʢʚʘʪʥʦ ʥʠʟʢʘʷ ʯʘʩʪʦʪʘ ʢʦʤʧʨʝʩʩʠʡ. ʏʘʩʪʦʪʘ ʢʦʤʧʨʝʩʩʠʡ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 100ï

120 ʚ 1 ʤʠʥʫʪʫ. 
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ʈʠʩʫʥʦʢ 1. ɸʥʘʣʠʟ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʚʳʢʘ ʉʃʈ:  

ʟʘʢʨʳʪʳʡ ʤʘʩʩʘʞ ʩʝʨʜʮʘ 

 

 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʰʠʙʦʢ ʙʳʣʦ ʚ 1 

ʛʨʫʧʧʝ (ʈʠʩʫʥʦʢ 2): 

ï 62,5% ʦʙʫʯʘʶʱʠʭʩʷ ʥʝ ʦʙʝʩʧʝʯʠʣʠ ʧʨʦʭʦʜʠʤʦʩʪʴ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (ʛʦʣʦʚʘ 

ʟʘʧʨʦʢʠʥʫʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʥʝ ʚʳʧʦʣʥʝʥʦ ʚʳʜʚʠʞʝʥʠʝ ʥʠʞʥʝʡ). ɺ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʤʳʰʝʯʥʳʡ ʪʦʥʫʩ ʩʥʠʞʘʝʪʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʘʜʝʥʠʝ ʢʦʨʥʷ ʷʟʳʢʘ, 

ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʙʩʪʨʫʢʮʠʶ ʛʦʨʪʘʥʠ ʧʦʩʪʨʘʜʘʚʰʝʛʦ. ʕʪʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʥʘʨʫʰʝʥʠʷ 

ʧʨʦʭʦʜʠʤʦʩʪʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʚʟʨʦʩʣʳʭ ʧʦʩʪʨʘʜʘʚʰʠʭ. ɺʳʜʚʠʞʝʥʠʝ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ 

ʚʧʝʨʝʜ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʷʟʳʢʘ ʦʪ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʛʣʦʪʢʠ ʚʧʝʨʝʜ ʠ ʦʪʢʨʳʪʠ ʁ

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 88% ʩʪʫʜʝʥʪʦʚ ʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʫʩʧʝʰʥʦ ʚʦʩʩʪʘʥʦʚʠʣʠ ʧʨʦʭʦʜʠʤʦʩʪʴ 
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ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʚ 1-ʦʡ ʛʨʫʧʧʝ 37% ʩʪʫʜʝʥʪʦʚ ʥʝ ʩʤʦʛʣʠ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʠʪʴ ʵʪʦʪ ʵʪʘʧ, 

ʯʪʦ ʩʜʝʣʘʣʦ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʣʝʛʢʠʭ ʥʝʵʬʬʝʢʪʠʚʥʦʡ. 

ï 50% ʦʙʫʯʘʶʱʠʭʩʷ ʚ 1-ʦʡ ʛʨʫʧʧʝ ʥʝ ʦʙʝʩʧʝʯʠʣʠ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʧʨʠ ʚʜʫʚʘʥʠʠ ʚʦʟʜʫʭʘ 

(ʥʝ ʟʘʞʘʣʠ ʥʦʩ, ʥʝʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʤʘʩʢʘ); 

ï ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʵʢʩʢʫʨʩʠʷʤʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. 

 

 
 

 

ʈʠʩʫʥʦʢ 2. ɸʥʘʣʠʟ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʚʳʢʘ ʉʃʈ:  

ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʣʝʛʢʠʭ 

 

28% ʩʪʫʜʝʥʪʦʚ 1-ʦʡ ʛʨʫʧʧʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʀɺʃ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ, ʚʦ 

2-ʦʡ ʛʨʫʧʧʝ ʦʙ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʧʦʤʥʠʣʠ 100%. ʇʨʠ ʦʢʘʟʘʥʠʠ ʧʝʨʚʦʡ ʧʦʤʦʱʠ, 

ʯʪʦʙʳ ʥʝ ʟʘʨʘʟʠʪʴʩʷ, ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʧʘʩʘʪʝʣʴ ʥʝ ʜʦʣʞʝʥ ʟʘʙʳʚʘʪʴ ʦ ʤʝʨʘʭ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. ʆʩʥʦʚʥʦʝ ʧʨʘʚʠʣʦ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʛʣʘʩʠʪ: 

çɺʩʝʛʜʘ ʧʦʤʝʱʘʡʪʝ ʟʘʱʠʪʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʣʶʙʦʡ ʞʠʜʢʦʩʪʴʶ, 

ʚʳʜʝʣʷʶʱʝʡʩʷ ʠʟ ʪʝʣʘ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ. ʂʨʦʚʴ ʠ ʚʩʝ ʞʠʜʢʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʯʠʪʘʶʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ. ʇʨʠʤʠʪʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʩʝʙʷ ʦʪ 

ʥʠʭè. 
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31% ʩʪʫʜʝʥʪʦʚ ʚ 1-ʦʡ ʛʨʫʧʧʝ ʚʳʧʦʣʥʷʣʠ ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ (ʧʘʣʴʧʘʮʠʷ 

ʧʫʣʴʩʘ, ʦʮʝʥʢʘ ʨʝʘʢʮʠʠ ʟʨʘʯʢʦʚ ʥʘ ʩʚʝʪ ʠ ʜʨ.), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʪʝʨʷʣʠ ʜʨʘʛʦʮʝʥʥʦʝ ʚʨʝʤʷ. 

ʇʦʤʠʤʦ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʚʳʢʘ ʉʃʈ, ʩʠʤʫʣʷʮʠʦʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʪʦʯʥʳʡ ʚʩʝʩʪʦʨʦʥʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʡʩʪʚʠʷʤʠ 

ʦʙʫʯʘʶʱʝʛʦʩʷ, ʦʧʨʝʜʝʣʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʦʙʲʝʤʘ ʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ ʠ ʢʦʤʧʨʝʩʩʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʜʦʩʪʘʪʦʯʥʦʡ ʛʣʫʙʠʥʳ ʠ ʯʘʩʪʦʪʳ 

(ʊʘʙʣʠʮʘ 2). 

ɸʥʘʣʠʟ ʤʘʥʫʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʉʃʈ ʧʦ ʜʘʥʥʳʤ ʪʨʝʥʘʞʝʨʘïʩʠʤʫʣʷʪʦʨʘ 

ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʦ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 1-ʦʡ ʛʨʫʧʧʝ. 

ɸʜʝʢʚʘʪʥʘʷ ʛʣʫʙʠʥʘ ʢʦʤʧʨʝʩʩʠʡ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠʤʝʣʘ ʤʝʩʪʦ ʪʦʣʴʢʦ ʚʦ 2-ʦʡ ʛʨʫʧʧʝ 

(68,9%), ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ 1-ʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʙʘʟʦʚʦʛʦ 

ʫʨʦʚʥʷ (13,2%). ɼʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʝʢʦʤʧʨʝʩʩʠʠ. ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʜʝʢʦʤʧʨʝʩʩʠʠ ʚ 1-ʦʡ ʛʨʫʧʧʝ ʥʘ 26,2% ʥʠʞʝ, ʯʝʤ ʚʦ 2-ʦʡ. 

 

ʊʘʙʣʠʮʘ 2.  

ɼɸʅʅʓɽ ʇʆ ʂʆʅʊʈʆʃʖ ɼɽʁʉʊɺʀʁ ʆɹʋʏɸʖʑʀʍʉʗ 

ʇʦʢʘʟʘʪʝʣʴ  1 ʛʨʫʧʧʘ (ʄÑʪ) 2 ʛʨʫʧʧʘ (ʄÑʪ) 

ɸʜʝʢʚʘʪʥʘʷ ʛʣʫʙʠʥʘ ʢʦʤʧʨʝʩʩʠʡ (%) 35,8 68,9 

ʇʦʣʥʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʨʫʢ ʤʝʞʜʫ ʢʦʤʧʨʝʩʩʠʷʤʠ / 

ɼʝʢʦʤʧʨʝʩʩʠʷ (%) 
51,6 77,8 

ɸʜʝʢʚʘʪʥʘʷ ʯʘʩʪʦʪʘ ʢʦʤʧʨʝʩʩʠʡ (%) 13,2  63 

ɸʜʝʢʚʘʪʥʳʡ ʦʙʲʝʤ ʀɺʃ (%) 20,3 65,4 

 

ɼʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʦʨʦʞʥʝʥʠʷ ʞʝʣʫʜʦʯʢʦʚ ʩʝʨʜʮʘ ʦʪ ʢʨʦʚʠ ʩʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʜʠʥʫ 

ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦʡ. ʇʦʣʥʦʮʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʥʫʪʨʠʛʨʫʜʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʢʦʤʧʨʝʩʩʠʠ ʠ ʜʝʢʦʤʧʨʝʩʩʠʠ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʠ ʥʘʨʫʞʥʦʤ 

ʟʘʢʨʳʪʦʤ ʤʘʩʩʘʞʝ ʩʝʨʜʮʘ. ʇʦʩʣʝ ʢʘʞʜʦʡ ʢʦʤʧʨʝʩʩʠʠ ʨʝʘʥʠʤʘʪʦʨ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʦʣʥʦʮʝʥʥʫʶ ʜʝʢʦʤʧʨʝʩʩʠʶ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʥʝ ʪʝʨʷʷ ʪʘʢʪʠʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʛʨʫʜʠʥʦʡ. 

ʇʘʩʩʠʚʥʦʝ ʨʘʩʧʨʘʚʣʝʥʠʝ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʜʠʘʩʪʦʣʘ) ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʚʝʥʦʟʥʦʛʦ ʚʦʟʚʨʘʪʘ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʯʘʩʪʦʪʳ ʢʦʤʧʨʝʩʩʠʡ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚʦ 2-ʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʠʣʦ 65,4%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 1-ʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ʪʦʣʴʢʦ 13,2%. 

ʅʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 1-ʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠ ʦʮʝʥʢʝ ʘʜʝʢʚʘʪʥʦʛʦ ʦʙʲʝʤʘ ʀɺʃ.  

 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʪʘʢʦʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʷʚʣʷʝʪʩʷ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʧʨʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʠʤʝʝʪ ʤʝʩʪʦ ʪʨʫʜʥʦʩʪʴ 

ʟʘʧʦʤʠʥʘʥʠʷ, ʜʘʞʝ ʝʩʣʠ ʠʥʬʦʨʤʘʮʠʷ ʧʦʥʷʪʥʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʙʦʣʴʰʦʡ 

ʦʙʲʝʤ ʠʟʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘʙʳʚʘʪʴʩʷ. ʄʥʦʛʦʢʨʘʪʥʦʝ ʧʦʚʪʦʨʝʥʠʝ ð ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ 

ʙʦʨʴʙʳ ʩ ʟʘʙʳʚʘʥʠʝʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʝʜʘʛʦʛʠʢʦʡ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʯʘʩʪʦ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʣʝʤʝʥʪʘʨʥʫʶ ʟʫʙʨʝʞʢʫ. ʉʘʤʳʤ ʥʘʜʝʞʥʳʤ ʠ ʧʦʥʷʪʥʳʤ ʢʘʞʜʦʤʫ ʩʧʦʩʦʙʦʤ 

ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʫʪʨʘʪʦʡ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʥʘʥʠʡ. ʅʦ ʧʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʳʢ ʉʃʈ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ 

ʩʠʤʫʣʷʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

http://www.bulletennauki.com/
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ʆʙʫʯʝʥʠʝ ʣʠʮ, ʥʝ ʠʤʝʶʱʠʭ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʘʚʠʣʘʤ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʜʝʯʥʦï

ʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ ð ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʛʦʪʦʚʥʦʩʪʠ ʢ ʦʢʘʟʘʥʠʶ ʧʝʨʚʦʡ 

ʧʦʤʦʱʠ ʥʘ ʤʝʩʪʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʜʦ ʧʨʠʙʳʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. 

ɿʥʘʥʠʝ ʪʠʧʠʯʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʭ ʦʰʠʙʦʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʜʝʯʥʦï

ʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʚʳʩʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʞʠʚʘʥʠʷ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʜʦ ʤʦʤʝʥʪʘ ʧʨʠʝʟʜʘ ʩʢʦʨʦʡ ʧʦʤʦʱʠ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʉʃʈ ʪʨʝʙʫʝʪʩʷ ʯʝʪʢʦʝ ʟʥʘʥʠʝ ʘʣʛʦʨʠʪʤʘ. ʉʠʤʫʣʷʮʠʦʥʥʘʷ 

ʬʦʨʤʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʫʯʘʝʤʳʡ ʜʝʡʩʪʚʫʝʪ ʚ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʡ 

ʠʤʠʪʠʨʦʚʘʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ. 

ʋʤʝʥʠʝ ʦʢʘʟʳʚʘʪʴ ʧʝʨʚʫʶ ʧʦʤʦʱʴ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʥʘ ʫʨʦʚʥʝ ʫʤʝʥʠʷ, ʘ ʥʘ ʫʨʦʚʥʝ 

ʫʩʪʦʡʯʠʚʳʭ ʥʘʚʳʢʦʚ. ʕʪʠ ʥʘʚʳʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ, ʘ ʪʘʢʞʝ ʦʙʥʦʚʣʷʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʩʠʤʫʣʷʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʦʩʥʘʱʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʜʝʣʘʶʪʩʷ ʧʦʧʳʪʢʠ ʚʥʝʜʨʷʪʴ ʧʝʨʝʜʦʚʦʡ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʘʥʠʤʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʥʷʪʴ ʤʝʪʦʜʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘʩʝʣʝʥʠʶ ʦʩʥʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʟʥʘʥʠʡ. ʆʙʱʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʫʩʚʦʠʪʴ, ʯʪʦ 

ʢʘʞʜʦʤʫ ʛʨʘʞʜʘʥʠʥʫ, ʥʘʯʠʥʘʷ ʩʦ ʰʢʦʣʴʥʳʭ ʣʝʪ, ʥʘʜʦ ʦʩʚʦʠʪʴ ʥʘʚʳʢʠ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ 

ʧʦʤʦʱʠ ʚ ʚʠʜʝ çʩʘʤʦï ʠ ʚʟʘʠʤʦʧʦʤʦʱʠè. ʀ ʧʨʠ ʵʪʦʤ, ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʚʣʘʜʝʪʴ ʤʝʪʦʜʘʤʠ 

ʩʝʨʜʝʯʥʦïʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ. ʊʘʢʦʡ ʧʫʪʴ ʧʦʟʚʦʣʠʣ ʚ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʚ ʪʝʯʝʥʠʝ 

2008ï2010 ʛʛ. ʫ 98 ʤʘʪʝʨʝʡ ʩ ʛʝʥʠʪʘʣʴʥʳʤʠ ʠ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʫ ʢʦʪʦʨʳʭ 

ʨʦʜʠʣʠʩʴ ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʆʅʄʊ) ʠ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ (ʕʅʄʊ). 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʙʝʨʝʤʝʥʥʦʡ 

ʞʝʥʱʠʥʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʦʞʜʝʥʠʝ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, ʷʚʣʷʝʪʩʷ ʠʥʬʝʢʮʠʷ, 

ʪʷʞʝʣʳʝ ʩʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʪʝʨʠ, ʦʩʣʦʞʥʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʆʙʩʣʝʜʦʚʘʥʦ 98 ʧʘʮʠʝʥʪʦʚ, ʚʳʧʦʣʥʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʩʜʝʣʘʥʳ ʦʩʥʦʚʥʳʝ 

ʚʳʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ. ɺʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʤʘʪʝʨʝʡ ʜʝʪʝʡ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ɻʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ. 

ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʦʤʘʪʠʯʝʩʢʦʤʫ ʩʪʘʪʫʩʫ ʤʘʪʝʨʝʡ. 

 

Abstract. The article predicts the results of retrospective evaluation from 2008 to 2010. 

98 mothers with genital and extragenital diseases, who had preterm infants with very low birth 

weight (BMI) and extremely low birth weight (BMI). 

Premature births directly reflect the health status of a pregnant woman. The main causes of 

premature births, is an infection, severe somatic condition of the mother, complications of 

pregnancy. 

The study involved 98 patients, and statistical analysis is made basic findings of the operation. 

The presence of psychological stress during pregnancy in mothers of children with very low body 

weight and extremely low body weight has been revealed. 

Data on the somatic status of mothers are given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ, ʥʠʟʢʘ ̫ʤʘʩʩʘ ʪʝʣʘ, ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʘ ̫ʤʘʩʩʘ 

ʪʝʣʘ. 

 

Keywords: premature infants, very low body weight, extremely low body weight. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɾʘʞʜʘ ʤʘʪʝʨʠʥʩʪʚʘ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʠʣʴʥʳʭ ʠ ʚʣʘʩʪʥʳʭ ʯʫʚʩʪʚ 

ʥʦʨʤʘʣʴʥʦʡ ʞʝʥʱʠʥʳ. ʅʝʪ ʪʘʢʠʭ ʪʨʫʜʥʦʩʪʝʡ, ʪʘʢʠʭ ʞʝʨʪʚ, ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʨʠʩʢʥʫʣʘ ʙʳ ʧʦʡʪʠ 

ʞʝʥʱʠʥʘ ʨʘʜʠ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʘʪʴ ʤʘʪʝʨʴʶ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʠʦʣʦʛʠʷ ʥʝ ʚʳʥʘʰʠʚʘʥʠʝ ʯʨʝʟʚʳʯʘʡʥʦ 

ʨʘʟʥʦʦʙʨʘʟʥʘ, ʧʨʠʯʠʥ, ʚʳʟʚʘʚʰʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʜʥʘʢʦ, 

ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʠʥ ʬʘʢʪʦʨ, ʚʳʟʳʚʘʶʱʠʡ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ.  

ɺ ʩʣʦʞʥʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʠ ʨʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʧʨʠʯʠʥʳ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ, ʚ ʜʨʫʛʦʤ ð ʚʝʜʫʱʠʤʠ, 

ʨʘʟʨʝʰʘʶʱʠʤʠ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ 

ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʦʞʜʝʥʠʝ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, ʷʚʣʷʝʪʩʷ 

ʠʥʬʝʢʮʠʷ, ʪʷʞʝʣʳʝ ʩʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʪʝʨʠ, ʦʩʣʦʞʥʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʪʷʞʝʣʘʷ 

ʧʨʝʵʢʣʘʤʧʩʠʷ, ʩʠʥʜʨʦʤ ʟʘʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʠ ʜʨ.) 

ʇʦ ʤʥʝʥʠʶ ɹʝʢʢʝʨ ʉ. ʄ. (1975) ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠʫʪʨʦʙʥʘʷ ʠʥʬʝʢʮʠʷ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʚ ʤʘʪʢʝ ʧʨʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʘʭ. ʇʨʠ ʵʪʦʤ ʦʨʛʘʥʠʟʤ ʞʝʥʱʠʥʳ ʦʪʚʝʯʘʝʪ ʥʘ ʠʥʬʝʢʮʠʶ 

ʠʟʛʥʘʥʠʝʤ ʧʣʦʜʘ ʜʦ ʤʦʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤ ʥʘʩʪʫʧʣʝʥʠʠ ʨʦʜʦʚ ʠʛʨʘʶʪ ʠ ʜʨʫʛʠʝ ʨʘʟʣʠʯʥʳʝ 

ʩʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʙʝʨʝʤʝʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ ʨʝʚʤʘʪʠʟʤ, ʧʦʨʦʢ ʩʝʨʜʮʘ, ʥʝʬʨʠʪ, 

ʛʝʧʘʪʦʭʦʣʝʮʠʩʪʠʪ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʛʠʧʦʪʦʥʠʷ, ʘʥʝʤʠʠ ʠ ʜʨ. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʪʘʢʠʝ ʢʘʢ ʂʫʣʘʢʦʚ ɺ. ʀ. (2002); Wilkins I. (1990); Lockwood C. J. 

(1995); Melissa M. (2000) ʩʯʠʪʘʶʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʘʢʫʰʝʨʦʚï

ʛʠʥʝʢʦʣʦʛʦʚ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʯʘʩʪʦʪʘ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʩʪʘʝʪʩʷ 

ʩʪʘʙʠʣʴʥʦʡ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʯʘʩʪʦʪʫ ʨʦʞʜʝʥʠʷ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ 

ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ, ʦʙʨʘʱʘʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ [1ï7].  

ʇʦʵʪʦʤʫ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʞʝʥʱʠʥʳ ʠʤʝʶʱʝʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠʥʦʛʜʘ ʚ ʩʪʘʜʠʠ 

ʜʝʢʦʤʧʝʥʩʘʮʠʠ, ʠʜʫʪ ʥʘ ʪʦ, ʯʪʦʙʳ ʟʘʙʝʨʝʤʝʥʝʪʴ ʠ ʠʤʝʪʴ ʨʝʙʝʥʢʘ. ɹʝʟʫʩʣʦʚʥʦ, ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʝʚ ʵʪʦ ʙʦʣʴʰʦʡ ʨʠʩʢ ʠʤʝʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʞʜʝʥʠʷ 

ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʨʝʙʝʥʢʘ. ʂʨʦʤʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʠʤʝʪʴ ʙʝʨʝʤʝʥʥʘʷ ʞʝʥʱʠʥʘ, 

ʯʘʩʪʦ ʥʘʩʣʘʠʚʘʝʪʩʷ ʛʝʩʪʦʟʳ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʨʦʞʜʝʥʠʷ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʨʝʙʝʥʢʘ. ʆʧʨʝʜʝʣʝʥʘ 

ʨʦʣʴ çʟʜʦʨʦʚʴè̫ ʤʘʪʝʨʠ ʚ ʨʦʞʜʝʥʠʠ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʨʝʙʝʥʢʘ [8ï11].  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʇʨʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ (2008ï2010 ʛʛ.) ʥʘʤʠ ʙʳʣʦ 

ʧʨʦʘʥʢʝʪʠʨʦʚʘʥʦ 98 ʤʘʪʝʨʝʡ ʫ ʢʦʪʦʨʳʭ ʨʦʜʠʣʠʩʴ ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ ʠʟ ʥʠʭ 52 ʜʝʪʝʡ 

ʨʦʜʠʣʠʩʴ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʆʅʄʊ) (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ) ʠ 46 ð ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʕʅʄʊ), ʛʨʫʧʧʦʡ ʩʨʘʚʥʝʥʠʝ ʙʳʣʠ 36 ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ 

ʚ ʩʨʦʢ.  

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʘʪʝʨʝʡ 

ʦʙʩʣʝʜʫʝʤʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʝ ʚʳʷʚʣʝʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʭʨʦʥʠʯʝʩʢʠʡ ʭʦʣʝʮʠʩʪʠʪ ʠ ʩʣʫʯʘʠ ʆʈɿ ʯʘʱʝ ʚʩʪʨʝʯʘʣʩʷ ʫ ʤʘʪʝʨʝʡ ʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, 

ʯʝʤ ʫ ʞʝʥʱʠʥ ʩ ʜʝʪʴʤʠ ʩ ʕʅʄʊ (ʨ <0,05); ʟʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʭʨʦʥʠʯʝʩʢʠʡ 

ʙʨʦʥʭʠʪ, ʥʘʦʙʦʨʦʪ, ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʛʨʫʧʧʝ ʤʘʪʝʨʝʡ ʜʝʪʝʡ ʩ ʕʅʄʊ, ʯʝʤ ʚ 

ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʜʦʥʦʰʝʥʥʳʤʠ ʜʝʪʴʤʠ (p <0,05).  
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ʊʘʙʣʠʮʘ 1. 

ʉʆʄɸʊʀʏɽʉʂʀʁ ʉʊɸʊʋʉ ʄɸʊɽʈɽʁ ʅʆɺʆʈʆɾɼɽʅʅʓʍ ɼɽʊɽʁ ʉ ʆʅʄʊ ʀ ʕʅʄʊ 

ʇʨʠʟʥʘʢʠ 

 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ. ɻʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ 

(n=36) 

 

P ʆʅʄʊ 

(n=52) 

ʕʅʄʊ 

(n=46) 

abs % abs % abs % 

ʍʨʦʥʠʯʝʩʢʠʡ  

ʧʠʝʣʦʥʝʬʨʠʪ 

7 13,5 7 15,2 4 11,1 P1=0,743 

P2=0,588 

P3=0,804 

ʍʨʦʥʠʯʝʩʢʠʡ ʭʦʣʝʮʠʩʪʠʪ 2 3,9 0 0,0 3 8,3 P1=0,371 

P2=0,046 

P3=0,179 

ʍʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ 4 7,7 1 2,2 3 8,3 P1=0,913 

P2=0,199 

P3=0,215 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ 

 

2 3,9 5 10,9 0 0 P1=0,234 

P2=0,041 

P3=0,178 

ʅʦʩʠʪʝʣʴʩʪʚʦ ʛʝʧʘʪʠʪ ɺ 1 1,9 0 0,0 0 0 P1=0,403 

P2=0,344 

ʈʘʩʩʪʨʦʡʩʪʚʘ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ 

6 11,5 5 10,9 3 8,3 P1=0,626 

P2=0,701 

P3=0,916 

ʄʠʦʧʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 5 9,6 4 8,7 3 8,3 P1=0,837 

P2=0,953 

P3=0,875 

ʉʣʫʯʘʠ ʆʈɿ ʚʥʝ ʙʝʨʝʤʝʥʥʦʩʪʠ 12 23,1 5 10,9 14 38,9 P1=0,109 

P2=0,003 

P3=0,111 

ʕʥʜʦʢʨʠʥʥʳʝ ʥʘʨʫʰʝʥʠʷ 

(ʟʘʙʦʣʝʚʘʥʠʝ ʱʠʪ. ʞʝʣʝʟʳ) 

4 7,7 5 10,9 0 0 P1=0,088 

P2=0,041 

P3=0,587 

ɼʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ  20 38,5 19 41,3 13 36,1 P1=0,823 

P2=0,632 

P3=0,774 

ʇʨʠʤʝʯʘʥʠʝ. P1 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʪʝʨʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʆʅʄʊ ʠ 

ʤʘʪʝʨʝʡ ʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, P2 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʤʘʪʝʨʝʡ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʕʅʄʊ ʠ ʤʘʪʝʨʝʡ ʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, P3 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʪʝʨʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʆʅʄʊ ʠ ʕʅʄʊ. 

  

ʆʜʥʘʢʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮ r2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʘʢʫʰʝʨʩʢʦʛʦ ʘʥʘʤʥʝʟʘ ʤʘʪʝʨʝʡ. 

ʉʘʤʦʧʨʦʠʟʚʦʣʴʥʳʡ ʘʙʦʨʪ ʚ ʘʥʘʤʥʝʟʝ ʠʤʝʣʠ 23,1% ʤʘʪʝʨʝʡ ʜʝʪʝʡ ʩ ʆʅʄʊ, 23,9% ʤʘʪʝʨʝʡ 

ʜʝʪʝʡ ʩ ʕʅʄʊ ʠ ʪʦʣʴʢʦ 5,6% ʤʘʪʝʨʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (ʨ <0,05). ʊʘʢ ʞʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʨʦʞʜʝʥʠʝ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʨʝʙʝʥʢʘ, ʝʩʣʠ ʙʳʣ ʚ ʘʥʘʤʥʝʟʝ ʤʝʜʠʮʠʥʩʢʠʡ ʘʙʦʨʪ ʧʝʨʝʜ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʥʘʩʪʦʷʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚ 34,6% ʥʘʙʣʶʜʘʝʤʳʭ ʥʘʤʠ ʤʘʪʝʨʝʡ ʜʝʪʝʡ ʩ ʕʅʄʊ 

ð ʚ 17,4%, ʫ 27,8% ʤʘʪʝʨʝʡ ʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʤʝʜʠʮʠʥʩʢʠʡ 

ʘʙʦʨʪ. ʇʦ ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʘʢʫʰʝʨʩʢʦï

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʤʥʝʟʝ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ.  
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ʊʘʙʣʠʮʘ 2. 

ɸʂʋʐɽʈʉʂʀʁ ɸʅɸʄʅɽɿ ʄɸʊɽʈɽʁ ʅʆɺʆʈʆɾɼɽʅʅʓʍ ɼɽʊɽʁ ʉ ʆʅʄʊ ʀ ʕʅʄʊ 

 

ʇʨʠʟʥʘʢʠ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ɻʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ 

N=36 

P 

ʆʅʄʊ 

N=52 

ʕʅʄʊ 

N=46 

abs % abs % abs % 

ʉʘʤʦʧʨʦʠʟʚʦʣʴʥʳʡ ʚʳʢʠʜʳʰ 12 23,1 11 23,9 2 5,6 P1=0,028 

P2=0,025 

P3=0,444 

ʄʝʜʠʮʠʥʩʢʠʝ ʘʙʦʨʪʳ 18 34,6 8 17,4 10 27,8 P1=0,328 

P2=0,195 

P3=0,045 

ɺʪʦʨʠʯʥʦʝ ʙʝʩʧʣʦʜʠʝ 1 1,9 2 4,4 1 2,8 P1=0,322 

P2=0,414 

P3=0,454 

ʄʠʦʤʘ ʤʘʪʢʠ 0 0.0 2 4,4 0 0,0 P2=0,34 

P3=0,190 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ 2 3,9 0 0,0 0 0,0 P1=0,078 

P3=0,269 

ʂʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ 5 9,6 4 8,7 0 0,0 P1=0,078 

P2=0,099 

P3=0,423 

ʇʨʠʤʝʯʘʥʠʝ. P1 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʪʝʨʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʆʅʄʊ ʠ 

ʤʘʪʝʨʝʡ ʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, P2 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʤʘʪʝʨʝʡ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʕʅʄʊ ʠ ʤʘʪʝʨʝʡ ʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, P3 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʪʝʨʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʆʅʄʊ ʠ ʕʅʄʊ. 

 

ʊʘʙʣʠʮʘ 3. 

ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʏɽʅʀʗ ɹɽʈɽʄɽʅʅʆʉʊʀ ʄɸʊɽʈɽʁ  

ʅʆɺʆʈʆɾɼɽʅʅʓʍ ɼɽʊɽʁ ʉ ʆʅʄʊ ʀ ʕʅʄʊ 

 

 

ʇʨʠʟʥʘʢʠ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ɻʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ 

N=36 

P 

ʆʅʄʊ 

N=52 

ʕʅʄʊ 

N=46 

abs % abs % abs % 

1 2 3 4 5 6 7 8 

ʈʘʥʥʠʡ ʪʦʢʩʠʢʦʟ 3 5,8 4 8,7 11 30,6 P1<0,01 

P2=0,011 

P3=0,574 

ʋʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʝ 

ʙʝʨʝʤʝʥʥʦʩʪʝʡ 

27 51,9 21 45,7 9 25,0 P1=0,012 

P2=0,054 

P3=0,535 

ʄʘʣʦʚʦʜʠʝ  6 11,5 7 15,2 4 11,1 P1=0,95 

P2=0,588 

P3=0,592 

ʄʥʦʛʦʚʦʜʠʝ 

 

3 5,8 0 0,0 3 8,3 P1=0,639 

P2=0,046 

P3=0,098 

ʅʝʬʨʦʧʘʪʠʷ  8 15,4 8 17,4 0 0,0 P1=0,013 

P2=0,008 

P3=0,788 

ʍʨʦʥʠʯʝʩʢʘʷ 

ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

24 46,2 19 41,3 0 0,0 P1<0,001 

P2<0,001 

P3=0,629 
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ʆʢʦʥʯʘʥʠʝ ʊʘʙʣʠʮʳ 3. 

1 2 3 4 5 6 7 8 

ɻʠʧʦʪʨʦʬʠʷ ʧʣʦʜʘ  6 11,5 7 15,2 0 0,0 P1=0,035 

P2=0,014 

P3=0,592 

ʕʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʝ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ 

3 5,8 3 6,5 0 0,0 P1=0,142 

P2=0,118 

P3=0,877 

ʈʫʙʝʮ ʥʘ ʤʘʪʢʝ 5 9,6 4 8,7 0 0,0 P1=0,055 

P2=0,069 

P3=0,875 

ʇʨʠʤʝʯʘʥʠʝ. P1 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʪʝʨʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʆʅʄʊ ʠ 

ʤʘʪʝʨʝʡ ʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, P2 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʤʘʪʝʨʝʡ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʕʅʄʊ ʠ ʤʘʪʝʨʝʡ ʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, P3 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʪʝʨʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʆʅʄʊ ʠ ʕʅʄʊ. 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʜʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʤʘʪʝʨʝʡ, 

ʦʙʩʣʝʜʫʝʤʳʭ ʥʘʤʠ ʛʨʫʧʧ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 3. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʦʡ 

ʊʘʙʣʠʮʳ 3 ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ, ʦʩʣʦʞʥʝʥʠʷʤʠ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʜʝʪʝʡ 

ʩ ʆʅʄʊ ʠ ʕʅʄʊ ʙʳʣʠ ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʍʌʇʅ (ʨ <0,05). ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʯʘʱʝ ʚ ʧʦʜʛʨʫʧʧʘʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʩʨʘʚʥʝʥʠʷ 

ʚʩʪʨʝʯʘʣʠʩʴ ʥʝʬʨʦʧʘʪʠʷ, ʛʠʧʦʪʨʦʬʠʷ ʧʣʦʜʘ (ʨ <0,05); ʪʦʛʜʘ ʢʘʢ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʪʘʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʘʢ ʨʘʥʥʠʡ ʪʦʢʩʠʢʦʟ ʠ ʦʪʝʢʠ 

ʙʝʨʝʤʝʥʥʳʭ (ʨ <0,05). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʪʦʣʴʢʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʝʥʠʷ. ʊʘʢ ʞʝ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʚʦ ʚʨʝʤʷ ʥʘʩʪʦʷʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʯʘʱʝ ʚʩʝʛʦ 

ʦʪʤʝʯʘʣʠ ʫ ʤʘʪʝʨʝʡ ʜʝʪʝʡ ʩ ʆʅʄʊ (51,9%) ʠ ʕʅʄʊ (54,4%), ʪʦʛʜʘ ʢʘʢ ʫ ʤʘʪʝʨʝʡ 

ʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʪʨʝʩʩ ʠʩʧʳʪʳʚʘʣʠ ʪʦʣʴʢʦ 8,3% ʞʝʥʱʠʥ ʠ ʵʪʠ ʨʘʟʣʠʯʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (ʨ <0,05). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʝʢʢʝʨ ʉ. ʄ. ʇʘʪʦʣʦʛʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʄ.: ʄʝʜʠʮʠʥʘ, 1975. 504 ʩ. 

2. Peacock J. L., Bland J. M., Anderson H. R. Preterm delivery: effects of socioeconomic 

factors, psychological stress, smoking, alcohol, and caffeine // Bmj. 1995. V. 311. ˉ7004. P. 531-

535. 

3. Kane J. B., Margerison-Zilko C. Theoretical Insights into Preconception Social Conditions 

and Perinatal Health: The Role of Place and Social Relationships // Population Research and Policy 

Review. 2017. V. 36. ˉ5. P. 639-669. 

4. ʂʫʣʘʢʦʚ ɺ. ʀ., ʉʝʨʦʚ ɺ. ʅ. ɾʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ ʠ ʙʝʨʝʤʝʥʥʦʩʪʴ // ɿʜʦʨʦʚʴʝ 

ʞʝʥʱʠʥʳ. 2015. ˉ9 (105). ʉ. 21. 

5. ʐʘʣʠʥʘ ʈ. ʀ., ʍʝʨʩʦʥʩʢʘʷ ɽ. ɹ., ʍʘʨʘʯʫʥʩʢʘʷ ɽ. ʀ. ʠ ʜʨ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʠ 

ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ // ɸʢʫʰʝʨʩʪʚʦ ʠ ʛʠʥʝʢʦʣʦʛʠʷ. 2003. ˉ2. ʉ. 21-25. 

6. ɼʝʤʠʜʦʚ ɺ. ʅ., ʄʘʰʠʥʝʮ ʅ. ɺ. ʕʭʦʛʨʘʬʠʷ ʧʣʦʜʘ. ʇʘʪʦʣʦʛʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ, ʛʨʳʞʠ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʠ ʜʠʘʬʨʘʛʤʳ. ʄ.: ɹʠʥʦʤ, 2016. 312 ʩ. 

7. ʉʪʨʠʞʘʢʦʚ ɸ. ʅ., ʀʛʥʘʪʢʦ ʀ. ɺ. ʌʠʟʠʦʣʦʛʠʷ ʠ ʧʘʪʦʣʦʛʠʷ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʣʦʜʘ. ʄ.: ɻʕʆʊɸʈ-ʄʝʜʠʘ. 2013. 152 ʩ. 

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

44 

 

 

8. ʆʚʯʠʥʥʠʢʦʚʘ ʊ. ɺ., ʊʘʨʘʥʫʰʝʥʢʦ ʊ. ɽ., ʉʘʣʤʠʥʘ ɸ. ɹ. ʆʩʦʙʝʥʥʦʩʪʠ ʘʥʘʤʥʝʟʘ ʤʘʪʝʨʝʡ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ // ʇʝʜʠʘʪʨʠʷ. ɾʫʨʥʘʣ ʠʤ. ɻ. ʅ. ʉʧʝʨʘʥʩʢʦʛʦ. 2018. ʊ. 97. ˉ1. 

ʉ. 25-30. 

9. ʂʫʢʣʠʥʘ ʃ. ɺ., ʂʨʘʚʯʝʥʢʦ ɽ. ʅ., ʉʦʩʥʠʥ ʄ. ʀ., ɿʘʜʦʨʦʞʥʘʷ ɽ. ɸ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʦʜʦʚ, ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ ʩʦʩʪʦʷʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʫ ʞʝʥʱʠʥ 

ʩ ʧʘʧʠʣʣʦʤʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʚʘʛʠʥʦʟʦʤ // ʄʘʪʴ ʠ ʜʠʪʷ ʚ 

ʂʫʟʙʘʩʩʝ. 2018. ˉ1. ʉ.71-76 

10. ʈʳʞʢʦʚ ɺ. ɺ., ʂʦʧʳʣʦʚ ɸ. ɺ., ʂʦʣʪʫʥʦʚ ɽ. ʅ., ʂʫʣʘʢʦʚʘ ɽ. ɺ., ʂʦʥʪʣʦʢʦʚʘ ʆ. ʈ. 

ʇʝʨʠʥʘʪʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʚʥʫʪʨʠʫʪʨʦʙʥʳʭ ʠʥʬʝʢʮʠʡ // ʈʦʩʩʠʡʩʢʠʡ ʚʝʩʪʥʠʢ ʘʢʫʰʝʨʘ-

ʛʠʥʝʢʦʣʦʛʘ. 2017. ʊ. 17. ˉ4. ʉ. 33-36. 

11. Dunkel Schetter C., Niles A. N., Guardino C. M., Khaled M., Kramer M. S. Demographic, 

medical, and Psychosocial Predictors of Pregnancy anxiety // Paediatric and perinatal epidemiology. 

2016. V. 30. ˉ5. P. 421-429. 

 

References: 

1. Becker, S. M. (1975). Pathology of pregnancy. Moscow, Meditsina, 504. (in Russian) 

2. Peacock, J. L., Bland, J. M., & Anderson, H. R. (1995). Preterm delivery: effects of 

socioeconomic factors, psychological stress, smoking, alcohol, and caffeine. Bmj, 311, (7004), 531-

535 

3. Kane, J. B., & Margerison-Zilko, C. (2017). Theoretical Insights into Preconception Social 

Conditions and Perinatal Health: The Role of Place and Social Relationships. Population Research 

and Policy Review, 36, (5), 639-669 

4. Kulakov, V. I., & Serov, V. N. (2015). Zhelezodefitsitnaya anemiya i beremennost. Zdorovie 

zhenshchiny, (9), 21. (in Russian) 

5. Shalina, R. I., Khersonskaya, E. B., Kharachunskaya, E. I. & al. (2003). Prezhdevremennye 

rody i perinatalnye iskhody. Akusherstvo i ginekologiya, (2), 21-25. (in Russian) 

6. Demidov, V. N., & Mashinets, N. V. (2016). Ekhografiya ploda. Patologiya zheludochno-

kishechnogo trakta, gryzhi bryushnoi stenki i diafragmy. Moscow, Binom, 312. (in Russian) 

7. Strizhakov, A. N., & Ignatko, I. V. (2013). Fiziologiya i patologiya endokrinnoi sistemy 

ploda. Moscow, GEOTAR-Media. 152. (in Russian) 

8. Ovchinnikova, T. V., Taranushenko, T. E., & Salmina, A. B. (2018). Anamnesis 

peculiarities of mothers of preterm neonates. Pediatriya. Zhurnal im. G. N. Speranskogo, 97, (1). 

25-30. (in Russian) 

9. Kuklina, L. V., Kravchenko, E. N., Sosnin, M. I., & Zadorozhnaya, E. A. (2018). Features 

of the course of pregnancy, childbirth, the postpartum period and the state of newborns in women 

with papillomovirus infection in combination with bacterial vaginosis. Mat i ditya v Kuzbasse, (1). 

71-76. (in Russian) 

10. Ryzhkov, V. V., Kopylov, A. V., Koltunov, E. N., Kulakova, E. V., & Kontlokova, O. R. 

(2017). Intrauterine infections: Perinatal aspects. Rossiiskii Vestnik Akushera-Ginekologa, 17, (4). 

33-36. (in Russian) 

11. Dunkel Schetter, C., Niles, A. N., Guardino, C. M., Khaled, M., & Kramer, M. S. (2016). 

Demographic, medical, and Psychosocial Predictors of Pregnancy anxiety. Paediatric and perinatal 

epidemiology, 30, (5), 421-429 

 

 

 

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

45 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ  

ʚ ʨʝʜʘʢʮʠʶ 09.03.2018 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

14.03.2018 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ɾʫʤʘʣʠʝʚʘ ʕ. ʂ. ɻʝʥʠʪʘʣʴʥʳʝ ʠ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠ ̫ʤʘʪʝʨʠ ʠ ʨʦʞʜʝʥʠʝ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2018. ʊ. 4. ˉ4. ʉ. 39-45. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.bulletennauki.com/jumalieva (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.04.2018). 

 

Cite as (APA): 

Jumalieva, E. (2018). Motherôs genital and extragenital disease and the birth of premature 

infants. Bulletin of Science and Practice, 4, (4), 39-45 

  

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

46 

 

 

ʋɼʂ 615.9-616.8-616-053 

 

ʂʃʀʅʀʂʆ-ʌʋʅʂʎʀʆʅɸʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɼɽʂʆʄʇɽʅʉʀʈʆɺɸʅʅʓʍ 

ʌʆʈʄ ɹʃʆʂʆɺ ɺ ʉʊʈʋʂʊʋʈɸʍ ʅɽʈɺʅʆʁ ʉʀʉʊɽʄʓ 
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CLINICAL AND FUNCTIO NAL CHARACTERISTICS OF DECOMPENSATED FORMS 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫ 201 

ʙʦʣʴʥʦʛʦ ʨʝʙʝʥʢʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩ ʜʦ 3 ʣʝʪ, ʧʨʦʰʝʜʰʠʭ ʣʝʯʝʥʠʝ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ 

ʦʪʜʝʣʝʥʠʠ ʅʎʆʄʠɼ (ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ). 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ 

ʷʚʣʷʣʘʩʴ ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 110 ʜʝʪʷʤ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ʋ ʚʩʝʭ 

ʜʝʪʝʡ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʣʘʩʴ ʚʳʨʘʞʝʥʥʘʷ ʚʝʥʪʨʠʢʫʣʦʤʝʛʘʣʠʷ, ʫʧʣʦʪʥʝʥʠʝ ʩʪʝʥʦʢ 

ʞʝʣʫʜʦʯʢʦʚ, ʧʨʠʚʝʥʪʨʠʢʫʣʷʨʥʦʝ ʫʩʠʣʝʥʠʝ ʭɻʦïʩʠʛʥʘʣʘ. 

ɼʣʷ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʧʨʠ Spina bifuda ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʪʠʛʤ ʵʤʙʨʠʦʛʝʥʝʟʘ, 

ʥʘʨʫʰʝʥʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʯʝʨʝʧʘ, ʥʘʣʠʯʠʝ ʙʦʣʝʚʦʡ ʛʨʠʤʘʩʳ, ʥʘʨʫʰʝʥʠʝ ʧʠʪʘʥʠʷ, ʘʥʝʤʠʷ, 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʝʣʢʘ ʠ ʢʘʣʠʷ ʚ ʢʨʦʚʠ ʧʨʠʤʝʨʥʦ ʫ ı ʦʪ ʯʠʩʣʘ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 

 

Abstract. The article presents the results of the analysis of clinical data in 201 sick children 

aged 1 month. up to 3 years, treated in the Surgical Department of welfare has been established (the 

National center of maternity and childhood). 

The main type of neuroimaging survey of children with hydrocephalus was neuro sonography, 

which was performed in 110 children of the first year of life. All children in the examination group 

had pronounced ventriculomegaly, ventricular wall consolidation, and periventricular Echo 

amplification. 

Children with hydrocephalus with Spina bifuda are characterized by the stigma of 

embryogenesis, irregularities in the configuration of the skull, the presence of painful grimaces, 

eating disorders, anemia, a decrease in the level of protein and potassium in the blood, about ı of 

the number of those surveyed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʛʠʜʨʦʮʝʬʘʣʠʷ. 

 

Keywords: children, clinical and functional characteristics, hydrocephalus. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɻʠʜʨʦʮʝʬʘʣʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 
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ʯʘʩʪʦʪʘ ʚʨʦʞʜʝʥʥʳʭ ʬʦʨʤ ʛʠʜʨʦʮʝʬʘʣʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,28 ʜʦ 3,0 ʥʘ 100 ʥʦʚʦʨʦʞʜʝʥʥʳʭ [1ï

3]. 
ʊʷʞʝʩʪʴ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʧʦʯʪʠ ʥʝʤʠʥʫʝʤʘʷ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʜʝʪʝʡ ʩ 

ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʩʦʙʦʤʫ ʠʥʪʝʨʝʩʫ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʢʣʠʥʠʮʠʩʪʦʚ ʢ 

ʚʦʧʨʦʩʘʤ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʠ ʢ ʧʦʠʩʢʫ ʩʧʦʩʦʙʦʚ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ [4ï6]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜr 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫ 201 ʙʦʣʴʥʦʛʦ ʨʝʙʝʥʢʘ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩ ʜʦ 3 ʣʝʪ, ʧʨʦʰʝʜʰʠʭ ʣʝʯʝʥʠʝ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʅʎʆʄʠɼ. ɺ 

ʊʘʙʣʠʮʝ 1, ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʧʦ ʤʝʪʦʜʘʤ ʣʝʯʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɹʆʃʔʅʓʍ ʇʆ ʄɽʊʆɼɸʄ ʃɽʏɽʅʀʗ 

ʂʦʤʧʣʝʢʩ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ɸʙʩ. ʯʠʩʣʦ % 

ʂʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ 51 25,4 

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ 150 74,6 

 

ɺ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʚʢʣʶʯʝʥʦ 14 ʜʝʪʝʡ ʩʦ Spina bifuda, ʧʨʠʯʝʤ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ 

ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ L2ïL4 ʠ ʫ 13 ʠʟ ʥʠʭ Spina bifuda ʩʦʯʝʪʘʣʘʩʴ ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʠ ʣʠʰʴ ʫ 1-ʛʦ ʨʝʙʝʥʢʘ ʛʠʜʨʦʮʝʬʘʣʠʠ ʥʝ ʙʳʣʦ, ʚʝʨʦʷʪʥʦ, ʚ ʩʚʷʟʠ ʩ 

ʨʘʥʥʠʤ ʩʨʦʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʩʪʘʮʠʦʥʘʨ ð ʥʘ 4-ʡ ʜʝʥʴ ʨʦʞʜʝʥʠʷ. 

 

ʇʦ ʬʦʨʤʘʤ ʛʠʜʨʦʮʝʬʘʣʠʠ, ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ïʩʦʦʙʱʘʶʱʘʷ ʛʠʜʨʦʮʝʬʘʣʠʷ ð 89; 

ïʦʙʩʪʨʫʢʪʠʚʥʘʷ ʛʠʜʨʦʮʝʬʘʣʠʷ ð 98; 

ïʛʠʜʨʦʮʝʬʘʣʠʷ ʩʦ Spina bifuda ð 13. 

 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʦʧʠʩʘʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘ ʛʨʫʧʧʳ: 

1 ʛʨʫʧʧʘ ï ʩʦʦʙʱʘʶʱʘʷʩʷ ʛʠʜʨʦʮʝʬʘʣʠʷ ð 89 ʙʦʣʴʥʳʭ; 

2 ʛʨʫʧʧʘ ï ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʛʠʜʨʦʮʝʬʘʣʠʷ ð 98 ʙʦʣʴʥʳʭ. 

ɹʦʣʴʥʳʝ ʩʦ Spina bifuda ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʫʶ 3 ʛʨʫʧʧʫ ð 14 ʧʘʮʠʝʥʪʦʚ. 

 

ʋ ʚʩʝʭ ʧʨʦʣʝʯʝʥʥʳʭ ʙʦʣʴʥʳʭ ʛʠʜʨʦʮʝʬʘʣʴʥʳʡ ʩʠʥʜʨʦʤ ʩʦʯʝʪʘʣʩʷ ʩ ʛʠʧʝʨʪʝʥʟʠʦʥʥʳʤ, 

ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʫ ʯʘʩʪʠ ʙʦʣʴʥʳʭ ð 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʧʧʣʝʨʦʛʨʘʬʠʠ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʋɿïʠʩʩʣʝʜʦʚʘʥʠʠ. 

 

ʇʨʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʦʮʝʥʠʚʘʣʦʩʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʝʪʝʡ ʧʦ ʨʷʜʫ ʢʨʠʪʝʨʠʝʚ, 

ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ: 

ïʩʦʩʪʦʷʥʠʝ ʦʙʱʝʤʦʟʛʦʚʳʭ ʩʠʤʧʪʦʤʦʚ (ʛʠʧʝʨʚʦʟʙʫʜʠʤʦʩʪʴ, ʚʷʣʦʩʪʴ, ʟʘʛʨʫʞʝʥʥʦʩʪʴ); 

ïʥʘʣʠʯʠʝ ʩʠʤʧʪʦʤʦʚ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʥʝʨʚʦʚ (ʩʠʤʧʪʦʤ ɻʨʠʬʝ, 

ʢʦʩʦʛʣʘʟʠʝ); 

ïʥʘʣʠʯʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ; 

ïʩʦʩʪʦʷʥʠʝ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʠ ʨʝʯʝʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

 

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

48 

 

 

ɼʠʘʛʥʦʩʪʠʢʘ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, 

ʜʠʥʘʤʠʢʠ ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʠ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʶʤʙʘʣʴʥʳʝ ʧʫʥʢʮʠʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʙʦʣʴʥʳʝ ʩʦ ʩʨʝʜʥʝʪʷʞʝʣʦʡ ʠ 

ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺ ʊʘʙʣʠʮʝ 2, ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʣʝʯʝʥʥʳʭ ʙʦʣʴʥʳʭ ʧʦ ʧʨʠʯʠʥʘʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʠʜʨʦʮʝʬʘʣʠʠ. 

 
ʊʘʙʣʠʮʘ 2.  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɹʆʃʔʅʓʍ  

ʇʆ ɺɽɼʋʑʀʄ ʇʈʀʏʀʅɸʄ ɺʆɿʅʀʂʅʆɺɽʅʀʗ ɻʀɼʈʆʎɽʌɸʃʀʀ 

ɻʨʫʧʧʳ 

 

ʇʨʠʯʠʥʳ 

1 ʛʨʫʧʧʘ ïð 

ʩʦʦʙʱʘʶʱʘʷʩʷ ɻɼʎ, 

n = 89 

2 ʛʨʫʧʧʘ ð 

ʦʙʩʪʨʫʢʪʠʚʥʘʷ ɻɼʎ, 

n = 98 

ɸʙʩ. % ɸʙʩ. % 

ɺʥʫʪʨʠʞʝʣʫʜʦʯʢʦʚʳʝ ʢʨʦʚʦʠʟʣʦʠʷʥʠʷ (ɺɾʂ) 64 71,9 36 36,7 

ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʠʯʠʥʳ (ʤʝʥʠʥʛʠʪ, ʚʝʥʪʨʠʢʫʣʠʪ) 9 10,1 38 38,8 

ʉʦʯʝʪʘʥʥʳʝ ʧʨʠʯʠʥʳ 16 18,0 24 24,4 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʩʦʦʙʱʘʶʱʝʡʩʷ ɻɼʎ 

ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʦʙʣʘʜʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥʥʳʭ ʬʘʢʪʦʨʦʚ ɺɾʂ (71,8%), ʜʘʣʝʝ ʩʣʝʜʦʚʘʣʠ 

ʩʦʯʝʪʘʥʥʳʝ ʧʨʠʯʠʥʳ (18,0%) ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ (10,0%). ɺʦ 2 ʛʨʫʧʧʝ 

(ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʬʦʨʤʘ ɻɼʎ ʧʨʠʤʝʨʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʣʠʩʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ (ʤʝʥʠʥʛʠʪ, ʚʝʥʪʨʠʢʫʣʠʪ) ʠ ɺɾʂ (38,8 ʠ 36,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʤʝʰʘʥʥʳʝ 

ʧʨʠʯʠʥʳ ʦʪʤʝʯʝʥʳ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʵʪʦʡ ʛʨʫʧʧʳ ʚ 24,4% ʩʣʫʯʘʝʚ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, 

ʜʠʥʘʤʠʢʠ ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʠ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʶʤʙʘʣʴʥʳʝ ʧʫʥʢʮʠʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʠʜʨʦʮʝʬʘʣʠʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʘʨʘʩʪʘʥʠʶ ʩʪʝʧʝʥʠ ʨʘʩʰʠʨʝʥʠʷ 

ʣʠʢʚʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʢʣʠʥʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ; ʚʳʙʫʭʘʥʠʝ ʙʦʣʴʰʦʛʦ ʨʦʜʥʠʯʢʘ, ʙʳʩʪʨʳʡ ʨʦʩʪ ʦʢʨʫʞʥʦʩʪʠ ʛʦʣʦʚʳ, ʩʠʤʧʪʦʤ 

ɻʨʝʬʝ. ʉʨʦʢʠ ʧʦʷʚʣʝʥʠʷ ʛʠʜʨʦʮʝʬʘʣʠʠ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 2-ʦʡ ʜʦ 10-ʦʡ ʥʝʜʝʣʠ ʞʠʟʥʠ 

ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ, ʫ ʨʷʜʘ ʙʦʣʴʥʳʭ (39, 20,8%) ʛʠʜʨʦʮʝʬʘʣʠʷ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʧʦʟʞʝ ð ʥʘ 1-ʤ 

ʠʣʠ 2-ʤ ʛʦʜʫ ʞʠʟʥʠ. 

ɺ ʤʦʤʝʥʪ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʫ ʚʩʝʭ ʜʝʪʝʡ (187) ʚ ʦʙʱʝʤ ʩʪʘʪʫʩʝ ʦʙʨʘʱʘʣʘ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʛʠʜʨʦʮʝʬʘʣʴʥʘʷ ʬʦʨʤʘ ʛʦʣʦʚʳ, ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʙʦʣʴʰʦʛʦ ʨʦʜʥʠʯʢʘ, ʝʛʦ 

ʥʘʧʨʷʞʝʥʠʝ. 

ʋ 81,8% ʦʙʩʣʝʜʦʚʘʥʥʳʭ (153), ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʙʳʣʦ 

ʨʘʩʰʠʨʝʥʠʝ ʧʦʜʢʦʞʥʦʡ ʚʝʥʦʟʥʦʡ ʩʝʪʠ ʛʦʣʦʚʳ ʠ ʫ 76,4% (143) ʠʤʝʣʩʷ ʩʠʥʜʨʦʤ ɻʨʝʬʝ. 

ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʠʥʜʨʦʤʦʤ ʟʘʜʝʨʞʢʠ 

ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʚʠʜʝ ʧʦʟʜʥʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʨʠʪʝʣʴʥʳʭ ʠ ʩʣʫʭʦʚʳʭ ʨʝʘʢʮʠʡ, 

ʟʘʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʦʚ ʦʙʨʘʪʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʝʬʣʝʢʩʦʚ ʧʝʨʠʦʜʘ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ. 

ʉʠʥʜʨʦʤ ʫʛʥʝʪʝʥʠʷ ʎʅʉ ʚ ʚʠʜʝ ʛʠʧʦʪʦʥʠʠ, ʩʥʠʞʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʣʘʙʦʡ 

ʨʝʘʢʮʠʠ ʥʘ ʦʩʤʦʪʨ ʙʳʣ ʫ 25 (28,1%) ʜʝʪʝʡ ʩ ʩʦʦʙʱʘʶʱʝʝʩʷ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʠ ʫ 89 (39,8%) ð 

ʩ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʛʠʜʨʦʮʝʬʘʣʠʝʡ. 
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ʉʠʥʜʨʦʤ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʚʠʜʝ ʩʧʘʩʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚʳʷʚʣʝʥ ʫ 29 

(32,5%) ʠ ʫ 42 (42,8%) ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1 ʠ 2 ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ɼʣʷ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʭʘʨʘʢʪʝʨʥʳʤʠ ʙʳʣʠ ʪʘʢʞʝ ʩʠʥʜʨʦʤ ʥʝʨʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʡ 

ʚʦʟʙʫʜʠʤʦʩʪʠ ʠ ʩʫʜʦʨʦʞʥʳʡ ʩʠʥʜʨʦʤ. ʏʘʩʪʦʪʘ ʵʪʠʭ ʩʠʥʜʨʦʤʦʤ ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʚ 

ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ. ʉʠʥʜʨʦʤ ʥʝʨʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ ʚʳʷʚʣʝʥ ʧʦ ʛʨʫʧʧʘʤ ʫ 27 

(30,3%) ʠ ʫ 35 (35,7%) ʜʝʪʝʡ, ʩʫʜʦʨʦʞʥʳʡ ʩʠʥʜʨʦʤ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 21 (23,5%) ʠ ʫ 27 

(27,5%). ʂʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʵʪʠʭ ʩʠʥʜʨʦʤʦʚ ʙʳʣʠ: ʩʨʳʛʠʚʘʥʠʷ, ʙʝʩʧʦʢʦʡʥʳʡ ʩʦʥ, 

ʪʨʝʤʦʨ, ʪʦʥʠʢʦïʢʣʦʥʠʯʝʩʢʠʝ ʩʫʜʦʨʦʛʠ. 

ʉʚʝʜʝʥʠʷ ʦ ʢʣʠʥʠʢʦïʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ 

ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʛʠʜʨʦʮʝʬʘʣʠʠ ʧʨʠ 

ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ ʝʝ ʪʝʯʝʥʠʷ ʙʳʣʠ ʩʭʦʞʠʤʠ. 

 

ʊʘʙʣʠʮʘ 3. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʂʃʀʅʀʏɽʉʂʆɻʆ ʀ ʅɽɺʈʆʃʆɻʀʏɽʉʂʆɻʆ ʉʊɸʊʋʉɸ  

ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ ʉ ɻʀɼʈʆʎɽʌɸʃʀɽʁ 

ɻʨʫʧʧʳ 

ʉʠʥʜʨʦʤʳ 

1 ʛʨʫʧʧʘ, n = 89 2 ʛʨʫʧʧʘ, n = 98 

ɸʙʩ. % ɸʙʩ. % 

ɻʠʜʨʦʮʝʬʘʣʴʥʳʡ ʩʠʥʜʨʦʤ 89 100 98 100 

ʉʠʥʜʨʦʤ ʫʛʥʝʪʝʥʠʷ ʎʅʉ 25 28,1 39 39,8 

ʉʠʥʜʨʦʤ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ 29 32,5 42 42,8 

ʉʠʥʜʨʦʤ ʥʝʨʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ 27 30,5 35 35,7 

ʉʫʜʦʨʦʞʥʳʡ ʩʠʥʜʨʦʤ 21 23,5 27 27,5 

 

ʈʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ 

ʷʚʣʷʣʘʩʴ ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 110 ʜʝʪʷʤ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ʋ ʚʩʝʭ 

ʜʝʪʝʡ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʣʘʩʴ ʚʳʨʘʞʝʥʥʘʷ ʚʝʥʪʨʠʢʫʣʦʤʝʛʘʣʠʷ, ʫʧʣʦʪʥʝʥʠʝ ʩʪʝʥʦʢ 

ʞʝʣʫʜʦʯʢʦʚ, ʧʨʠʚʝʥʪʨʠʢʫʣʷʨʥʦʝ ʫʩʠʣʝʥʠʝ ʭɻʦïʩʠʛʥʘʣʘ. 

ʈʘʩʰʠʨʝʥʠʝ ʣʠʢʚʦʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘ ʫʨʦʚʥʝ ʞʝʣʫʜʦʯʢʦʚ ʦʪʨʘʞʘʣʦ ʥʘʣʠʯʠʝ 

ʚʥʫʪʨʝʥʥʝʡ ʛʠʜʨʦʮʝʬʘʣʠʠ. ʇʨʠ ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʠ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʙʦʢʦʚʳʭ, 

III ʠ IV ʞʝʣʫʜʦʯʢʦʚ. ʈʘʩʰʠʨʝʥʠʝ ʙʦʢʦʚʳʭ ʞʝʣʫʜʦʯʢʦʚ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʳʣʦ 

ʩʠʤʤʝʪʨʠʯʥʳʤ ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʘʩʰʠʨʝʥʠʝʤ ʪʝʣ, ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʨʦʛʦʚ, ʯʪʦ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ III ʞʝʣʫʜʦʯʢʘ ʥʘ ʥʝʡʨʦʩʦʥʦʛʨʘʤʤʝ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʚʠʜʝ çʩʠʤʧʪʦʤʘ 

ʙʘʙʦʯʢʠè. ʇʨʠ ʩʤʝʰʘʥʥʦʡ ʛʠʜʨʦʮʝʬʘʣʠʠ ʥʝʡʨʦʩʦʥʦʛʨʘʤʤʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʨʘʩʰʠʨʝʥʠʝʤ 

ʠ ʥʘʨʫʞʥʳʭ ʣʠʢʚʦʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʚʠʜʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʱʝʣʠ, 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʠʟʚʠʣʠʥʘʤʠ. 

ʉʚʝʜʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʅʉɻ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʬʦʨʤʳ, ʪ.ʢ. ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦ 

ʛʨʫʧʧʘʤ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʠʤ ʨʘʟʙʨʦʩʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɼʘʥʥʳʝ ʦʪʨʘʞʝʥʳ ʚ ʊʘʙʣʠʮʝ 4. 

ɼʦʧʧʣʝʨʦʛʨʘʬʠʷ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʦʚʝʜʝʥʘ 87 ʧʘʮʠʝʥʪʘʤ. ʋ 57 (65,5%) ʜʝʪʝʡ 

ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ: ʫʩʠʣʝʥʠʝ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʫʚʝʣʠʯʝʥʠʝ ʧʫʣʴʩʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ, ʠʥʜʝʢʩʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ. ʋ 

ʦʩʪʘʣʴʥʳʭ ʜʝʪʝʡ (30ï34,5%) ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 
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50 

 

 

ʚʥʫʪʨʠʤʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʩʜʘʚʣʝʥʠʝʤ ʩʦʩʫʜʦʚ 

ʨʘʩʰʠʨʝʥʥʳʤʠ ʣʠʢʚʦʨʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. 

ʊʘʙʣʠʮʘ 4. 

ʅɽʂʆʊʆʈʓɽ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʅɽʁʈʆʉʆʅʆɻʈɸʌʀʀ (ʅʉɻ)  

ʋ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ ʉ ɻʀɼʈʆʎɽʌɸʃʀɽʁ (ɺ ʄʄ) 

ʇʦʢʘʟʘʪʝʣʠ ʈʘʟʤʝʨʳ minïmax ʉʨʝʜʥʠʝ ʧʦ ʛʨʫʧʧʝ 

ʄʝʞʧʦʣʫʰʘʨʥʘʷ ʱʝʣʴ 5,0ï12,0 7,0 

ɹʦʢʦʚʳʝ ʞʝʣʫʜʦʯʢʠ: 

ʣʝʚʳʡ 

ʪʝʣʦ 

ʧʨʘʚʳʡ 

 

6,5ï12,0 

 

6,0ï12,0 

 

9,0 

 

9,0 

ʣʝʚʳʡ 

ʧʝʨʝʜʥʠʡ ʨʦʛ 

ʧʨʘʚʳʡ 

5,0ï14,0 

 

5,0ï14,0 

10,0 

 

10,0 

ʣʝʚʳʡ 

ʟʘʜʥʠʡ ʨʦʛ 

ʧʨʘʚʳʡ 

5,0ï14,0 

 

5,0ï14,0 

9,0 

 

9,0 

III  ʞʝʣʫʜʦʯʝʢ 3,0ï11,0 7,0 

IV    

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʟʚʠʣʠʥʘʤʠ 4,0ï8,0 7,0 

 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʣʶʤʙʘʣʴʥʳʝ ʧʫʥʢʮʠʠ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʧʨʦʚʝʜʝʥʳ 187 

ʜʝʪʷʤ ʦʪ 1 ʤʝʩʷʮʘ ʜʦ 3 ʣʝʪ. ʉ ʧʦʤʦʱʴʶ ʣʶʤʙʘʣʴʥʳʭ ʧʫʥʢʮʠʡ ʦʮʝʥʠʚʘʣʩʷ ʩʦʩʪʘʚ 

ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʨʦʭʦʜʠʤʦʩʪʴ ʣʠʢʚʦʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʯʪʦ ʙʳʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʭʘʨʘʢʪʝʨʘ 

ʛʠʜʨʦʮʝʬʘʣʠʠ. ɼʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ ʣʠʢʚʦʨʘ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 5. 

 

ʊʘʙʣʠʮʘ 5. 

ʇʆʂɸɿɸʊɽʃʀ ʉʇʀʅʅʆʄʆɿɻʆɺʆʁ ɾʀɼʂʆʉʊʀ ʋ ɼɽʊɽʁ ʉ ɻʀɼʈʆʎɽʌɸʃʀɽʁ 

ɻʨʫʧʧʳ 

ʉʦʩʪʘʚ ʣʠʢʚʦʨʘ 

1 ʛʨʫʧʧʘ, n = 89 2 ʛʨʫʧʧʘ, n = 98 

ɸʙʩ. % ɸʙʩ. % 

ʇʦʢʘʟʘʪʝʣʠ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʚ ʥʦʨʤʝ 76 85,3 81 82,6 

ʎʠʩʪʦʟ> 30 ʢʣ/ʤʤ 

ɹʝʣʦʢ> 1ă 

9 10,1 12 12,2 

ʕʨʠʪʨʦʮʠʪʳ  11 12,3 14 14,2 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʠ 

ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʙʳʣʠ ʚ ʥʦʨʤʝ (85,3% ʠ 82,6% ʧʦ ʛʨʫʧʧʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚʥʷʭ ʮʠʪʦʟʘ, ʙʝʣʢʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʪʘʢʞʝ ʥʝ ʚʳʷʚʣʝʥʦ. 

 

ʄʈʊïʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ʛʠʜʨʦʮʝʬʘʣʠʝʡ 

ʕʪʦʪ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʩ 

ʛʠʜʨʦʮʝʬʘʣʠʝʡ, ʪ. ʢ. ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ ʜʝʪʝʡ ʩ 

ʛʠʜʨʦʮʝʬʘʣʠʝʡ, ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʣʠʢʚʦʨʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʚʳʷʚʠʪʴ 

ʭʘʨʘʢʪʝʨ ʣʠʢʚʦʨʥʦïʤʦʟʛʦʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʫ ʢʘʞʜʦʛʦ ʙʦʣʴʥʦʛʦ. 

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 48 ʙʦʣʴʥʳʭ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʣʠʥʝʡʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʞʝʣʫʜʦʯʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʫʪʦʯʥʝʥʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʣʠʢʚʦʨʥʳʭ ʩʠʩʪʝʤ. 
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ʂʣʠʥʠʢʦïʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ʩʦ Spina bifuda 

ɺʩʝʛʦ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 14 ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʜʝʪʝʡ 

ʦʙʩʣʝʜʦʚʘʣʘʩʴ ʦʪʜʝʣʴʥʦ, ʪ. ʢ. ʵʪʠ ʜʝʪʠ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʦʩʪʫʧʘʣʠ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʝʨʠʦʜʝ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ, 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ ʞʠʟʥʠ (ʊʘʙʣʠʮʘ 6). 

ʋ ʚʩʝʭ 14 ʙʦʣʴʥʳʭ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚʨʦʞʜʝʥʥʘʷ Spina bifuda ʥʘ ʫʨʦʚʥʝ L2ïL4 

ʧʦʟʚʦʥʢʦʚ, ʛʠʜʨʦʮʝʬʘʣʠʷ ʙʳʣʘ ʫ 13 ʜʝʪʝʡ ʠ ʣʠʰʴ ʫ 1 ʨʝʙʝʥʢʘ ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʧʨʦʪʝʢʘʣʘ ʙʝʟ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʛʠʜʨʦʮʝʬʘʣʠʠ. 

ʃʠʰʴ ʫ 2 ʧʘʮʠʝʥʪʦʚ (14,3Ñ9,3%) ʦʪʤʝʯʘʣʦʩʴ ʛʣʘʜʢʦʝ ʪʝʯʝʥʠʝ ʨʦʜʦʚ, ʚ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʪʝʯʝʥʠʝ ʨʦʜʦʚ ʙʳʣʦ ʘʥʦʤʘʣʴʥʳʤ; ʩʪʨʝʤʠʪʝʣʴʥʳʝ ʨʦʜʳ ʙʳʣʠ ʫ 2 ʜʝʪʝʡ (14,3Ñ9,3%), 

ʟʘʪʷʞʥʳʝ ʫ 5 (35,7Ñ12,8%), ʜʣʠʪʝʣʴʥʳʡ ʙʝʟʚʦʜʥʳʡ ʧʝʨʠʦʜ ʙʳʣ ʫ 3 (21,4Ñ10,9%), ʩʣʘʙʘʷ 

ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʚ 3 ʩʣʫʯʘʷʭ (21,4Ñ10,9%). ʇʨʠ ʨʦʞʜʝʥʠʠ ʥʝʜʦʥʦʰʝʥʥʦʩʪʴ 

ʙʳʣʘ ʚ 5 ʩʣʫʯʘʷʭ (35,7Ñ12,8%), ʜʨʫʛʠʝ ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ð ʚ 9 (64,3Ñ12,8%) ʩʣʫʯʘʷʭ. 

 

ʊʘʙʣʠʮʘ 6. 

ʂʃʀʅʀʏɽʉʂʀɽ ʉʀʄʇʊʆʄʓ ʋ ɼɽʊɽʁ ʉ ɻʀɼʈʆʎɽʌɸʃʀɽʁ ʇʈʀ SPINA BIFUDA 

ʉʠʤʧʪʦʤʳ ɸʙʩ. ʢʦʣʠʯʝʩʪʚʦ % 

1. ʉʪʠʛʤʳ ʜʠʟʵʤʙʨʠʦʛʝʥʝʟʘ (ʤʘʣʳʝ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ) 

- ʝʜʠʥʠʯʥʳʝ 

- ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

 

5 

2 

 

35,7 Ñ12,8 

14,3 Ñ9,3 

2. ʂʦʥʬʠʛʫʨʘʮʠʷ ʯʝʨʝʧʘ 

- ʥʝʧʨʘʚʠʣʴʥʘʷ 

- ʛʠʜʨʦʮʝʬʘʣʴʥʘʷ 

- ʨʘʩʭʦʞʜʝʥʠʝ ʰʚʦʚ ʯʝʨʝʧʘ  

- ʜʝʬʦʨʤʘʮʠʷ ʯʝʨʝʧʘ 

 

6 

8 

5 

12 

 

42,9 Ñ13,2 

57,1 Ñ13,2 

35,7 Ñ12,8 

85,7 Ñ9,3 

3. ʉʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʥ ʯʝʨʝʧʘ 

- ʨʘʩʰʠʨʝʥʳ 

- ʥʝ ʨʘʩʰʠʨʝʥʳ 

 

7 

7 

 

50,0 Ñ13,3 

50,0 Ñ 13,3 

4. ɹʦʣʝʚʘʷ ʛʨʠʤʘʩʘ 8 57,1 Ñ13,2 

5. ʅʘʨʫʰʝʥʠʝ ʧʠʪʘʥʠʷ 4 28,0 Ñ12 

6. ɸʥʝʤʠʷ I ʩʪʝʧʝʥʠ 4 28,6 Ñ12 

7. ɻʠʧʦʧʨʦʪʝʠʥʝʤʠʷ 4 28,6 Ñ12 

8. ɻʠʧʦʨʢʘʣʝʤʠʷ 2 14,3 Ñ9,3 

9. ʉʥʠʞʝʥʠʝ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 2 14,3 Ñ9,3 

 

ʊʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʢʘʢ ʦʩʪʨʦʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʫ 1 ʙʦʣʴʥʦʛʦ (7,1Ñ6,8%), ʧʦʜʦʩʪʨʦʝ ð ʫ 

8 (57,1Ñ13,2%), ʭʨʦʥʠʯʝʩʢʦʝ ʫ 5 (35,7Ñ12,8%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʧʨʠ Spina bifuda ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʪʠʛʤ 

ʵʤʙʨʠʦʛʝʥʝʟʘ, ʥʘʨʫʰʝʥʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʯʝʨʝʧʘ, ʥʘʣʠʯʠʝ ʙʦʣʝʚʦʡ ʛʨʠʤʘʩʳ, ʥʘʨʫʰʝʥʠʝ 

ʧʠʪʘʥʠʷ, ʘʥʝʤʠʷ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʝʣʢʘ ʠ ʢʘʣʠʷ ʚ ʢʨʦʚʠ ʧʨʠʤʝʨʥʦ ʫ ı ʦʪ ʯʠʩʣʘ ʚʩʝʭ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ ʧʝʨʠʦʜ 2007ï2016 ʛʛ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ. 

ʏʘʩʪʦʪʘ ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʩʦʩʪʘʚʠʣʘ 16,0 ʥʘ 1000 ʨʦʞʜʝʥʠʡ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʯʘʩʪʦʪʳ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʦʪ 15,0 ʜʦ 19,0 ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ. ʆʮʝʥʢʘ ʯʘʩʪʦʪʳ ʧʦʨʦʢʦʚ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ 

(ʚʳʜʝʣʝʥʦ 15 ʬʦʨʤ) ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʧʦʨʦʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʫ  ʁ

ʤʫʪʘʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

Abstract. The article presents the results of analyzing the monitoring data of congenital defect 

fetus in the Kyrgyz Republic during period 2007ï2016. Analyzed the full range and nosological 

forms of congenital defect fetus. The frequency of all congenital defect fetus was 16,0 per 1000 

births. Increase the total frequency of congenital defect fetus in the analyzed period from 15,0 to 

19,0 per 1000 births. Assessment of the frequency of congenital defect fetus of mandatory 

accounting (form 15) revealed a high frequency of malformations caused by mutagenic factors. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ, ʤʦʥʠʪʦʨʠʥʛ ɺʇʈ, ʧʦʨʦʢʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʫʯʝʪʘ. 

 

Keywords: congenital defect fetus, CDF monitoring, congenital defect fetus of mandatory 

accounting. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʅʝʦʜʥʦʟʥʘʯʥʳʝ ʜʘʥʥʳʝ ʦ ʯʘʩʪʦʪʝ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ (ɺʇʈ) 

ʦʙʲʷʩʥʷʝʪʩʷ ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢ ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʝʜʠʥʦʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʦʮʝʥʢʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ɺʳʷʚʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ɺʇʈ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ɺʇʈ. ɸʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʮʝʣʳʡ ʨʷʜ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ [1, 5].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʫʯʝʪʝ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʩ ɺʇʈ, ʷʚʣʷʝʪʩʷ ʙʘʟʠʩʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʯʘʩʪʦʪʳ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʯʘʩʪʦʪʥʳʭ ʪʨʝʥʜʦʚ ɺʇʈ [6]. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ɺʇʈ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʩ ʫʯʝʪʦʤ ʩʦʟʜʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʠ ʢʦʥʪʨʦʣʷ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ [5]. 

ɺ ʦʪʥʦʰʝʥʠʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʜʥʝʝ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ, ʪʘʢ ʢʘʢ 

ʦʩʥʦʚʦʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʣʠ ʩʨʝʜʦʚʳʝ ʬʘʢʪʦʨʳ. ɺʨʦʞʜʝʥʥʳʝ 

ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚ ʩʚʷʟʠ ʝʛʦ ʨʦʩʪʦʤ ʟʘ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʯʘʩʪʦʪʳ, ʩʪʨʫʢʪʫʨʳ ʠ 

ʜʠʥʘʤʠʢʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʫ ʜʝʪʝʡ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜ rʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩ 2007 ʛ. ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ɺʇʈ ʥʘ ʦʩʥʦʚʝ 

ʇʨʠʢʘʟʘ ʄɿ ʈʌ ˉ268 ʦʪ 10.09.1998 ʛ. çʆ ʤʦʥʠʪʦʨʠʥʛʝ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʫ 

ʜʝʪʝʡè. ʉ ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʫʯʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ, ʪʘʢʞʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʤʣʘʜʝʥʯʝʩʢʘʷ 

ʩʤʝʨʪʥʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʠʟ 21 ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ 

ʬʦʨʤ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʧʨʦʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ ʘʥʵʥʮʝʬʘʣʠʠ ʠ ʧʦʜʦʙʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚʨʦʞʜʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ ʩʝʨʜʮʘ ʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, 

ʨʘʩʱʝʣʠʥʳ ʛʫʙʳ ʠ ʥʝʙʘ, ʩʠʥʜʨʦʤʘ ɼʘʫʥʘ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʚʚʝʜʝʥʘ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʚʳʷʚʣʝʥʠʷ, 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʥ ʨʝʛʠʦʥʘʣʴʥʳʡ ʨʝʛʠʩʪʨ ɺʇʈ. ɹʘʟʘ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʨʝʛʠʩʪʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʩʚʝʜʝʥʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʨʦʜʠʣʴʥʳʭ ʜʦʤʦʚ, ʜʝʪʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʠ 

ʩʪʘʮʠʦʥʘʨʦʚ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʠ ʧʨʦʟʝʢʪʫʨ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʄʝʜʠʮʠʥʩʢʦʤ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʤ ʎʝʥʪʨʝ (ʈʄʀʎ). ʈʝʛʠʩʪʨʘʮʠʷ ɺʇʈ ʧʨʦʚʦʜʠʪʩʷ ʚʩʝʭ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʭ 

ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʚ ʧʝʨʠʦʜʝ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʙʦʣʝʟʥʝʡ 10-ʛʦ ʧʝʨʝʩʤʦʪʨʘ ʧʦʧʘʜʘʶʪ ʚ XVII 

ʢʣʘʩʩ çɺʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ (ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ), ʜʝʬʦʨʤʘʮʠʠ ʠ ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʨʫʰʝʥʠʷè. 

ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʯʠʩʣʫ ɺʇʈ ʩʨʝʜʠ ʞʠʚʦï ʠ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ, ʯʠʩʣʫ 

ʧʨʝʨʳʚʘʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦ ʧʦʚʦʜʫ ɺʇʈ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʩʦʟʜʘʥʳ ʦʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ɺʇʈ ʟʘ 

2007-2016 ʛʛ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1414519 ʨʦʞʜʝʥʠʡ, ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ 

ɺʇʈ ð 23046. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʧʦʨʦʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʤʝʥʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʘʥʥʳʝ ʧʦ ʦʙʱʝʤʫ ʯʠʩʣʫ ʞʠʚʦ- ʠ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ. ʏʘʩʪʦʪʘ 

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

55 

 

 

ɺʇʈ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 1000 ʨʦʞʜʝʥʠʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʠ ʜʠʥʘʤʠʢʫ 

ɺʇʈ, ʘ ʪʘʢʞʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɺʇʈ ʫ ʜʝʪʝʡ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʠ ʧʦʨʦʢʦʚ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʙʘʟʝ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʨʦʜʠʣʴʥʦʛʦ ʜʦʤʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʎʝʥʪʨʘ ʆʭʨʘʥʳ ʄʘʪʝʨʠʥʩʪʚʘ ʠ ɼʝʪʩʪʚʘ ʂʈ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 629 ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʚʨʦʞʜʝʥʥʳʤʠ 

ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʠ 206 ʞʝʥʱʠʥ ʩ ʧʣʦʜʘʤʠ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ, ʫ 

ʢʦʪʦʨʳʭ ʥʝ ʚʳʷʚʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ 

835 ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. ɺʩʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ɺʇʈ ʙʳʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʩʠʩʪʝʤʘʤ ʦʨʛʘʥʦʚ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʃʘʟʶʢʦʤ ɻ. ʀ. 

(1991). ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟ ɺʇʈ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ: ʥʘ ʫʨʦʚʥʝ ʩʠʩʪʝʤ 

ʦʨʛʘʥʦʚ (ʧʦʣʥʳʡ ʩʧʝʢʪʨ) ʠ ʥʘ ʫʨʦʚʥʝ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ (ʛʨʫʧʧʘ 

ʧʦʨʦʢʦʚ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ). ʀʟ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʫʯʝʪʘ (21 ʬʦʨʤʘ), ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʘʤʠ 

ʚʳʜʝʣʝʥʳ 15 ʬʦʨʤ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ɺʇʈ ʩʨʝʜʠ 

ʨʘʟʣʠʯʥʳʭ ʠʩʭʦʜʦʚ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʳʨʛʳʟʩʪʘʥ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ð 

2007ï2016 ʛʛ. ɸʙʩʦʣʶʪʥʳʝ ʯʠʩʣʘ ʠ ʯʘʩʪʦʪʘ ʚʨʦʞʜʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʩʨʝʜʠ ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ 

ʞʠʚʳʤʠ ʠ ʤʝʨʪʚʳʤʠ ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʄʝʜʠʮʠʥʩʢʦʛʦ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʎʝʥʪʨʘ (ʦʪʯʝʪʥʳʝ ʬʦʨʤʳ ˉ32) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. ʉʦʛʣʘʩʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʩʫʤʤʘʨʥʦʡ ʯʘʩʪʦʪʳ 

ʩʣʫʯʘʝʚ ɺʇʈ ʩʨʝʜʠ ʚʩʝʭ ʠʩʭʦʜʦʚ ʙʝʨʝʤʝʥʥʦʩʪʠ: ʝʩʣʠ ʚ 2007 ʛʦʜʫ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 

15,0 ʩʣʫʯʘʷ, ʪʦ ʢ ʢʦʥʮʫ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ð 19,2 ʩʣʫʯʘʷ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ. 

ʂʦʣʝʙʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʠʤʝʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 5 ʣʝʪ ð ʦʪ 13,5 

ʩʣʫʯʘʝʚ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ ʚ 2009 ʛʦʜʫ ʜʦ 15,0 ʩʣʫʯʘʝʚ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ ʚ 

2011 ʛʦʜʫ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ 5 ʣʝʪ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ð ʦʪ 

15,1 ʩʣʫʯʘʝʚ ʚ 2012 ʛʦʜʫ ʜʦ 19,2 ʩʣʫʯʘʝʚ ʚ 2016 ʛʦʜʫ. ʉʨʝʜʥʷʷ ʩʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ ɺʇʈ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (2007ï2016 ʛʛ.) ʩʦʩʪʘʚʠʣ 16,1 ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ. 

ʀʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʨʦʜʠʚʰʠʭʩʷ ʞʠʚʳʤʠ ʩ ɺʇʈ ʩʨʝʜʠ ʚʩʝʭ ʠʩʭʦʜʦʚ ʙʝʨʝʤʝʥʥʦʩʪʠ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʜʠʥʘʤʠʢʝ ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʯʘʩʪʦʪʳ ɺʇʈ. 

ʇʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʞʠʚʦʨʦʞʜʝʥʥʳʭ ʩ ɺʇʈ ʩʦʩʪʘʚʠʣʦ ʦʪ 13,1 ʚ 2007 ʛʦʜʫ ʜʦ 18,6 ʩʣʫʯʘʝʚ ʚ 

2016 ʛʦʜʫ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩ 14,3 

ʩʣʫʯʘʝʚ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ ʩ 2012 ʛʦʜʘ. 

ʏʘʩʪʦʪʘ ʨʦʜʠʚʰʠʭʩʷ ʤʝʨʪʚʳʤʠ ʩ ɺʇʈ ʩʨʝʜʠ ʚʩʝʭ ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʠʤʝʣʘ ʦʙʨʘʪʥʫʶ ʜʠʥʘʤʠʢʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʯʘʩʪʦʪʳ ʜʝʪʝʡ ʩ ɺʇʈ 

ʨʦʜʠʚʰʠʭʩʷ ʞʠʚʳʤʠ. ʇʦʢʘʟʘʪʝʣʴ ʤʝʨʪʚʦʨʦʞʜʝʥʠʷ ʩ ɺʇʈ ʦʪʣʠʯʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʤ 

ʩʥʠʞʝʥʠʝʤ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʘʤʧʣʠʪʫʜʘ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 

1,8 ʜʦ 0,7 ʩʣʫʯʘʝʚ ɺʇʈ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ.  

ɺ 2012 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2007 ʛ. ʚ 2 ʨʘʟʘ ð ʩ 1,8 ʜʦ 

0,9 ʩʣʫʯʘʷ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ.  

ɺ 2013 ʛʦʜʫ ʯʘʩʪʦʪʘ ʩʣʫʯʘʝʚ ʤʝʨʪʚʦʨʦʞʜʝʥʠʡ ʜʝʪʝʡ ʩ ɺʇʈ ʩʥʠʟʠʣʦʩʴ ʝʱʝ ʥʠʞʝ, ʜʦ 0,7 

ʩʣʫʯʘʷ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ, ʠ ʩ ʥʝʙʦʣʴʰʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʫʝʤʦʛʦ 2016 

ʛʦʜʘ ʦʩʪʘʚʘʣʩʷ ʥʘ ʵʪʦʤ ʞʝ ʫʨʦʚʥʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ ʨʦʜʠʚʰʠʭʩʷ ʤʝʨʪʚʳʤʠ ʩ ɺʇʈ ʩʨʝʜʠ ʚʩʝʭ ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2016 ʛʛ. ʩʥʠʟʠʣʩʷ ʚ 2,5 ʨʘʟʘ. ʏʘʩʪʦʪʘ ɺʇʈ ʩʨʝʜʠ ʫʤʝʨʰʠʭ ʜʝʪʝʡ 
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ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚ ʪʝʯʝʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʦʪ 4,5 ʜʦ 2,8 ʩʣʫʯʘʝʚ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʞʠʚʳʤʠ. ʇʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʚ 1,6 ʨʘʟʘ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. ʅʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʫʤʝʨʰʠʭ ʜʝʪʝʡ ʩ ɺʇʈ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ, ʨʦʜʠʚʰʠʭʩʷ ʞʠʚʳʤʠ ʩ ɺʇʈ.  

 
ʊʘʙʣʠʮʘ 1. 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ ʀ ʏɸʉʊʆʊɸ ɺʈʆɾɼɽʅʅʓʍ ʇʆʈʆʂʆɺ ʈɸɿɺʀʊʀʗ ɼɽʊɽʁ  

ɺ ʂʀʈɻʀɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ, 2007ï2016 ʛʛ. (ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ) 

ɻʦʜʳ 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

ɺʩʝʛʦ ʨʦʜʠʚʰʠʭʩʷ (ʞʠʚʳʤʠ ʠ ʤʝʨʪʚʳʤʠ) 
118011 126634 133952 137194 138371 143288 147974 155830 157795 155470 

ʈʦʜʠʚʰʠʭʩʷ ʩ ɺʇʈ (ʞʠʚʳʤʠ ʠ ʤʝʨʪʚʳʤʠ) 
1765 1797 1806 1924 2081 2168 2634 2903 2980 2988 

ʏʘʩʪʦʪʘ ʨʦʜʠʚʰʠʭʩʷ ʩ ɺʇʈ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ 
15,0 14,2 13,5 14,0 15,0 15,1 17,8 18,6 18,9 19,2 

ʏʘʩʪʦʪʘ ʞʠʚʦʨʦʞʜʝʥʥʳʭ ʩ ɺʇʈ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʞʠʚʳʤʠ ʠ ʤʝʨʪʚʳʤʠ 
13,1 12,8 12,1 12,9 13,7 14,3 17,1 17,8 18,0 18,6 

ʏʘʩʪʦʪʘ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʩ ɺʇʈ ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʞʠʚʳʤʠ ʠ ʤʝʨʪʚʳʤʠ 
1,8 1,4 1,4 1,1 1,4 0,9 0,7 0,8 0,9 0,7 

ʏʘʩʪʦʪʘ ʫʤʝʨʰʠʭ ʩ ɺʇʈ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ 
4,5 3,8 3,7 3,2 3,6 3,1 2,6 2,9 2,7 2,8 

 

ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2.  

ɼʀʅɸʄʀʂɸ ɺʇʈ ɿɸ ʇɽʈʀʆɼ 2007-2016 ʛʛ. 

ɻʦʜʳ 
ɺʇʈ ʚʩʝʛʦ ɸʙʩʦʣʶʪʥʳʡ 

ʧʨʠʨʦʩʪ, ă 

ʇʦʢʘʟʘʪʝʣʴ 

ʨʦʩʪʘ, % 

ʊʝʤʧ 

ʧʨʠʨʦʩʪʘ, % n ă 

2007 1765 15,0 
   

2008 1797 14,2 ī0,80 0,95 ī0,05 

2009 1806 13,5 ī0,70 0,95 ī0,05 

2010 1924 14,0 0,50 1,04 0,04 

2011 2081 15,0 1,00 1,07 0,07 

2012 2168 15,1 0,10 1,01 0,01 

2013 2634 17,8 2,70 1,18 0,18 

2014 2903 18,6 0,80 1,04 0,04 

2015 2980 18,9 0,30 1,02 0,02 

2016 2988 19,2 0,30 1,02 0,02 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʫʙʳʣʴ ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʠʨʦʩʪʘ ɺʇʈ ʩʨʝʜʠ ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ 

ʞʠʚʳʤʠ ʠ ʤʝʨʪʚʳʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚ 2008 ʠ 2009 ʛʦʜʘʭ, ʩʦʩʪʘʚʠʚ ī0,8 ʠ ī0,7 ʩʣʫʯʘʝʚ ʥʘ 1000 

ʨʦʜʠʚʰʠʭʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʩʦ ʩʧʦʨʘʜʠʯʝʩʢʠʤ ʨʦʩʪʦʤ ʚ 2011 ʠ 2013 ʛʛ., ʢʦʛʜʘ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 1,0 ʠ 2,70 ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ. ʇʦʢʘʟʘʪʝʣʴ ʨʦʩʪʘ ʚ 2008 ʠ 2009 ʛʦʜʘʭ 

ʫʤʝʥʴʰʠʣʩʷ ʦʪ ʙʘʟʠʩʥʦʛʦ ʫʨʦʚʥʷ ʥʘ 0,95% ʠ 0,95%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ 2010 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʨʦʩʪʘ. ʊʝʤʧ ʧʨʠʨʦʩʪʘ, ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʘʙʩʦʣʶʪʥʳʡ 
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ʧʨʠʨʦʩʪ, ʧʦʢʘʟʘʪʝʣʴ ʨʦʩʪʘ) ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʪ.ʝ. ʚ 2008 ʠ 2009 ʛʛ. ʠʤʝʣ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʦʩʪ: 

ī0,05% ʠ ī0,05%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ 2010 ʛ. ʪʘʢʞʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʦʩʪ. ʅʘʠʙʦʣʴʰʠʡ 

ʨʦʩʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 2013 ʛ. ð 0,18%.  

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʯʘʩʪʦʪʫ ʚʨʦʞʜʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʪʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʧʦʟʜʥʝʤ 

ʥʝʦʥʘʪʘʣʴʥʦʤ ʠʣʠ ʧʦʩʪʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. 

 

ʇʦ ʜʘʥʥʳʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɺʇʈ ʫ ʜʝʪʝʡ (0ī14 ʣʝʪ 

ʚʢʣʶʯʠʪʝʣʴʥʦ) ʚ 2016 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 165,4 ʥʘ 100 ʪʳʩ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ, ʯʝʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2007 ʛ. ð 1104,5) ʠ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ (2008 ʛ ð 

403,2 ʥʘ 100 ʪʳʩ). ɸʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ɺʇʈ ʫ ʜʝʪʝʡ (0ī14 ʣʝʪ ʚʢʣʶʯʠʪʝʣʴʥʦ) ʟʘ 

ʜʝʩʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2016 ʧʦʢʘʟʘʣ 2-ʭ ʢʨʘʪʥʳʡ ʝʝ ʨʦʩʪ. ʇʨʠ ʵʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2007 ʛʦʜʦʤ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʥʘ 48,2%). ʄʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɺʇʈ ʜʝʪʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 2007 ʛ., ʩʦʩʪʘʚʠʚ 79,8 ʥʘ 

100 000 ʜʝʪʝʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ 2016 ʛʦʜʫ ð 165,4 

ʩʣʫʯʘʷ ʥʘ 100 000 ʜʝʪʝʡ.  

ɺ ʤʝʜʠʮʠʥʩʢʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʮʝʥʪʨʘ ʧʨʦʚʦʜʠʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʫʯʝʪ 4-ʭ ʛʨʫʧʧ ʚʨʦʞʜʝʥʥʳʭ ʘʥʦʤʘʣʠʡ, ʧʦʜʣʝʞʘʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʶ: 

ʘʥʵʥʮʝʬʘʣʠʠ ʠ ʧʦʜʦʙʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ, ʚʨʦʞʜʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʩʝʨʜʮʘ ʠ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʨʘʩʱʝʣʠʥʳ ʥʝʙʘ ʠ/ʠʣʠ ʙʝʟ ʨʘʩʱʝʣʠʥʳ ʥʝʙʘ ʠ ʩʠʥʜʨʦʤʘ ɼʘʫʥʘ. ʀʟ ʛʨʫʧʧʳ 

ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʜʣʷ ʜʚʫʭ ʬʦʨʤ ɺʇʈ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʧʦ ʯʘʩʪʦʪʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (ʈʠʩʫʥʦʢ). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʯʘʩʪʦʪ ɺʇʈ ʫ ʜʝʪʝʡ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠ ʧʦʨʦʢʝ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʚʪʦʨʦʝ 

ʤʝʩʪʦ ʧʨʠ ʘʥʦʤʘʣʠʷʭ ʨʘʟʚʠʪʠʷ ʨʘʩʱʝʣʠʥʳ ʥʝʙʘ ʠ/ʠʣʠ ʙʝʟ ʨʘʩʱʝʣʠʥʳ ʥʝʙʘ. ʀ ʥʘ ʪʨʝʪʴʝʤ 

ʤʝʩʪʝ ʩʠʥʜʨʦʤ ɼʘʫʥʘ. ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ɺʇʈ ʫ ʜʝʪʝʡ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠ ʧʦʨʦʢʝ 

ʨʘʟʚʠʪʠʷ ʥʝʨʚʥʦʡ ʪʨʫʙʢʠ ð ʘʥʵʥʮʝʬʘʣʠʷ ʠ ʧʦʜʦʙʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʩ ɺʇʈ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʦʩʪʫ ʯʘʩʪʦʪʳ ʧʦʨʦʢʦʚ 

ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʯʠʭ ʚʨʦʞʜʝʥʥʳʭ ʘʥʦʤʘʣʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʰʠ 

ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [2ï4].  

ɺ ʩʚʷʟʠ ʥʘʙʣʶʜʘʚʰʠʤʩʷ ʨʦʩʪʦʤ ɺʇʈ ʚ ʧʦʧʫʣʷʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘʤʠ 

ʧʨʦʚʝʜʝʥʦ ʩʦʙʩʪʚʝʥʥʦʝ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʯʘʩʪʦʪʳ, ʜʠʥʘʤʠʢʠ ʠ 

ʩʪʨʫʢʪʫʨʳ ɺʇʈ ʩʨʝʜʠ ʧʣʦʜʦʚ, ʘʙʦʨʪʫʩʦʚ ʠ ʚʩʝʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʨʦʜʠʚʰʠʤʩʷ ʞʠʚʳʤʠ ʠ 

ʤʝʨʪʚʳʤʠ. ɺ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 629 ʩʣʫʯʘʝʚ ɺʇʈ, ʚ ʪʦʤ 

ʯʠʩʣʝ 199 ʧʦ ʛ. ɹʠʰʢʝʢ ʠ 430 ʧʦ 7 ʨʝʛʠʦʥʘʤ ʨʝʩʧʫʙʣʠʢʠ ʟʘ 2007-2014 ʛʛ. ʉʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ 

ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʩʨʝʜʠ ʧʣʦʜʦʚ, ʘʙʦʨʪʫʩʦʚ ʠ ʞʠʚʦ-, ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 12,4%. ɼʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʦʙʱʝʡ ʯʘʩʪʦʪʳ ʨʘʟʣʠʯʥʳʭ ɺʇʈ 

ʫ ʧʣʦʜʦʚ, ʘʙʦʨʪʫʩʦʚ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ ʦʪ 5,4% (2007 ʛ.) ʜʦ 

21,9% (2010 ʛ.).  

ʉʪʨʫʢʪʫʨʘ ʧʦʣʥʦʛʦ ʩʧʝʢʪʨʘ ɺʇʈ ʫ ʧʣʦʜʦʚ, ʘʙʦʨʪʫʩʦʚ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 3. ɺ ʩʪʨʫʢʪʫʨʝ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʥʘ 1-ʤ ʤʝʩʪʝ ʧʦ 

ʯʘʩʪʦʪʝ ʥʘʭʦʜʷʪʩʷ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʠʭ ʚʢʣʘʜ ʚ ʦʙʱʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩʦʩʪʘʚʠʣ 32,4%. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʫ ʧʣʦʜʦʚ, ʘʙʦʨʪʫʩʦʚ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ð ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (27,3%). ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʚʨʦʞʜʝʥʥʳʝ 

ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʩʦʩʪʘʚʠʣʠ 13,8%. ɼʘʣʝʝ, ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʨʘʥʛʘ ʥʘʭʦʜʠʣʠʩʴ ʜʝʬʦʨʤʘʮʠʠ 
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ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ð 8,74%, ʚʨʦʞʜʝʥʥʳʝ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʳʝ ʘʥʦʤʘʣʠʠ ð 4,6%, 

ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ð 3,97%, ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ 

ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ð 3,3%, ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ð 

2,38%, ʭʨʦʤʦʩʦʤʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ð 1,43%, ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ð 0,4% 

ʠ ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ð 0,4%. 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ (ʦʪ 0 ʜʦ 14 ʣʝʪ) ʦʪʜʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ,  

2007ï2016 ʛʛ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʴʥʳʭ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ (ʥʘ 100 000) 
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ʊʘʙʣʠʮʘ 3.  

ʉʊʈʋʂʊʋʈɸ ɺʇʈ ʇʃʆɼʆɺ, ɸɹʆʈʊʋʉʆɺ ʀ ʅʆɺʆʈʆɾɼɽʅʅʓʍ 

ɺʇʈ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ n % 

ʄɺʇʈ 87 13,8 

ʎʅʉ 204 32,4 

ʂʄʉ 55 8,74 

ʏʃɸ 29 4,61 

ɺʇʉ 172 27,34 

ɾʂʊ 25 3,97 

ʄɺʉ 15 2,38 

ʇʦʣʦʚʘʷ ʩʠʩʪʝʤʘ 6 0,95 

ɼʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 6 0,95 

ʃʠʤʬʘʪʠʯ. ʩʠʩʪʝʤʘ 21 3,33 

ʍʨʦʤʦʩʦʤʥʘʷ ʧʘʪʦʣʦʛʠʷ 9 1,43 

ɺʩʝʛʦ  629 100,0 

 

ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ɺʇʈ. ɺ ʩʪʨʫʢʪʫʨʝ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ 

ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʎʅʉ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʧʠʥʥʦʤʦʟʛʦʚʘʷ ʛʨʳʞʘ ð 

13,0%, ʛʠʜʨʦʮʝʬʘʣʠʷ ð 12,2%, ʘʥʵʥʮʝʬʘʣʠʷ ð 8,1%, ʘʢʨʘʥʠʷ ð 6,3%. ɺ ʩʪʨʫʢʪʫʨʝ 

ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʷʚʠʣʠʩʴ ʜʝʬʝʢʪʳ 

ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ (12,1%) ʠ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ (5,0%). ɸʥʘʣʦʛʠʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ 

ʦʙʱʝʡ ʯʘʩʪʦʪʳ ɺʇʉ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʝʬʝʢʪʦʚ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʠ 

ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʦʢ ʠ ʤʘʣʳʭ ʬʦʨʤ ɺʇʉ (6). ʄʝʥʴʰʝ ʚʩʪʨʝʯʘʣʠʩʴ ʛʨʫʙʳʝ ʧʦʨʦʢʠ 

ʨʘʟʚʠʪʠʷ, ʢʘʢ ʪʝʪʨʘʜʦ ʌʘʣʣʦ (0,6%), ʜʝʬʝʢʪ 3-ʭ ʩʪʚʦʨʯʘʪʦʛʦ ʢʣʘʧʘʥʘ (0,1%) ʠ ʪʨʘʥʩʧʦʟʠʮʠʷ 

ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (0,5%).  

ʉʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʢʦʩʪʥʦ-

ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʜʫʢʮʠʦʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʢʦʥʝʯʥʦʩʪʝʡ 

(2,8%), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ð ʛʘʩʪʨʦʰʠʟʠʩ (2,0%), ʭʦʥʜʨʦʜʠʩʧʣʘʟʠʷ (1,2%) ʠ ʧʦʣʠʜʘʢʪʠʣʠʷ 

(1,1%), ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʜʠʘʬʨʘʛʤʘʣʴʥʘʷ ʛʨʳʞʘ (0,8%) ʠ ʪʝʨʘʪʦʤʘ 

(0,8%). ʉʨʝʜʠ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (3,97%) ʟʥʘʯʠʤʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʠʣʠ 

ʘʪʨʝʟʠʠ anus (2,2%). ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʛʫʙʳ ʠ ʥʝʙʘ ʩʦʩʪʘʚʠʣʠ 4,6%. 

ʄʫʣʴʪʠʢʠʩʪʦʟ ʧʦʯʝʢ ʠ ʘʛʥʝʟʠʷ ʧʦʯʝʢ ʧʨʝʦʙʣʘʜʘʣʠ ʩʨʝʜʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʄɺʉ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,2% ʠ 0,3%. ʇʨʝʦʙʣʘʜʘʣʠ ʣʠʤʬʘʥʛʠʦʤʘ (1,0%) ʠ ʛʠʛʨʦʤʘ ʰʝʠ (1,5%) ʩʨʝʜʠ 

ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʤʫʪʘʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʯʘʱʝ ʧʨʦʷʚʣʷʣʠʩʴ ʄɺʇʈ (11,4%) ʠ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ (0,8%). ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʧʦʨʦʢʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ. ʅʘʤʠ ʚʳʜʝʣʝʥʳ 15 ɺʇʈ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʠʟ 21 ʥʦʟʦʣʦʛʠʠ 

ʧʦʨʦʢʦʚ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʩʨʝʜʠ ʘʙʦʨʪʫʩʦʚ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 4.  

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʷ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʩʣʫʯʘʝʚ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ 

ʩʦʩʪʘʚʠʣʠ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ (61,5%). ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʨʦʢʦʚ, ʧʦʜʣʝʞʘʱʠʭ 

ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʄɺʇʈ (13,8%), Sp. bifida (13,0%), 

ʛʠʜʨʦʮʝʬʘʣʠʠ (12,2%) ʠ ʘʥʵʥʮʝʬʘʣʠʷ (8,1%). ʉʣʝʜʫʶʱʠʤ ʧʦ ʯʘʩʪʦʪʝ ʷʚʠʣʠʩʴ ʈʘʩʱʝʣʠʥʘ 

ʛʫʙʳ ʠ ʥʝʙʘ, ʈʝʜʫʢʮʠʦʥʥʳʝ ʧʦʨʦʢʠ ʢʦʥʝʯʥʦʩʪʝʡ, ʛʘʩʪʨʦʰʠʟʠʩ ʠ ʘʪʨʝʟʠʷ anus, ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʠ 4,4%, 2,8%, 2,0% ʠ 2,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʙʱʫʶ ʯʘʩʪʦʪʫ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʚʝʩʦʤʳʡ ʚʢʣʘʜ 

ʚʥʦʩʷʪ ʛʨʫʧʧʘ ʧʦʨʦʢʦʚ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʨʦʢʦʚ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ 
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ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʪʘʢʠʭ ʧʦʨʦʢʦʚ, ʢʘʢ ʄɺʇʈ, Sp. bifida, ɻʠʜʨʦʮʝʬʘʣʠʠ ʠ 

ɸʥʵʥʮʝʬʘʣʠʷ ʢʦʪʦʨʳʝ ʯʘʱʝ ʦʙʫʩʣʦʚʣʝʥʳ ʤʫʪʘʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

ʊʘʙʣʠʮʘ 4. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɺʇʈ ʆɹʗɿɸʊɽʃʔʅʆɻʆ ʋʏɽʊɸ 

ɺʇʈ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ n % 

ɸʥʵʥʮʝʬʘʣʠʷ 51 8,1 

ʕʢʟʝʥʮʝʬʘʣʠʷ 3 0,5 

ɻʠʜʨʦʮʝʬʘʣʠʷ 77 12,2 

Sp. bifida 82 13,0 

ʈʘʩʱʝʣʠʥʘ ʛʫʙʳ 16 2,5 

ʈʘʩʱʝʣʠʥʘ ʛʫʙʳ ʠ ʥʝʙʘ  10 1,6 

ʈʝʜʫʢʮʠʦʥʥʳʝ ʧʦʨʦʢʠ ʢʦʥʝʯʥʦʩʪʠ 18 2,8 

ɼʠʘʬʨʘʛʤʘʣʴʥʘʷ ʛʨʳʞʘ 5 0,8 

ɻʘʩʪʨʦʰʠʟʠʩ 12 2,0 

ɸʛʥʝʟʠʷ ʧʦʯʝʢ 2 0,3 

ʊʨʘʥʩʧʦʟʠʮʠʷ ʢʨʫʧʥʳʭ ʩʦʩʫʜʦʚ 3 0,5 

ɸʪʨʝʟʠʠ anus 14 2,2 

ɻʠʧʦʩʧʘʜʠʷ 2 0,3 

ʄɺʇʈ 87 13,8 

ʉʠʥʜʨʦʤ ɼʘʫʥʘ 5 0,8 

ɺʩʝʛʦ 387 61,5 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ, ʢʘʢ ʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʯʘʩʪʦʪʳ ʨʦʞʜʝʥʠʷ ʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ɺʇʈ. ɺ ʩʚʷʟʠ, ʚʳʷʚʣʝʥʥʳʤʠ ʥʘʤʠ ʚʝʩʦʤʦʛʦ ʚʢʣʘʜʘ ʧʦʨʦʢʦʚ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʚ ʩʫʤʤʘʨʥʫʶ ʯʘʩʪʦʪʫ ɺʇʈ, ʧʨʝʜʣʘʛʘʝʤ ʜʦʧʦʣʥʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʄɺʇʈ, Sp. bifida, ʛʠʜʨʦʮʝʬʘʣʠʷ ʠ ʘʥʵʥʮʝʬʘʣʠʷ. ʇʦʩʢʦʣʴʢʫ ʩʯʠʪʘʝʤ, 

ʯʪʦ ʵʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʚʳʷʚʣʝʥʠʝ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʤʫʪʘʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ 

ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʧʨʠ ʧʦʨʦʢʘʭ ʨʘʟʚʠʪʠʷ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 629 ʩʣʫʯʘʝʚ ʨʦʞʜʝʥʠʷ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ, ʩ 2007 ʧʦ 2014 ʛʛ. ʅʘʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ 

ʤʝʪʦʜʦʤ çʩʣʫʯʘʡïʢʦʥʪʨʦʣʴè. ʇʨʦʚʦʜʠʣʦʩʴ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʞʝʥʱʠʥ 

ʧʫʪʝʤ ʩʙʦʨʘ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʘʢʫʰʝʨʩʢʦʛʦ 

ʩʪʘʪʫʩʘ, ʋɿʀïʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺʳʷʚʣʝʥʦ ʦʩʣʦʞʥʝʥʥʦʝ ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ. ʇʣʦʜʳ ʯʘʱʝ ʧʦʜʚʝʨʞʝʥʳ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʛʠʧʦʢʩʠʠ ʠ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʛʠʙʝʣʠ. 

 

Abstract. This article presents the results of the analysis of pregnancy complications in the 

mother and fetus with malformations.  

629 cases of the birth of children with congenital malformations were analyzed. The study 

was conducted over 10 years, from 2007 to 2014. The material was collected using the ñcaseï

controlò method. Studied women conducted a comprehensive study by collecting medical history, 

physical assessment of objective and midwifery status, ultrasound studies fetoplacental complex. 

Fetal more often exposed to antenatal fetal hypoxia and death. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʨʷʜʫ ʩ ʫʭʫʜʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʦʪʤʝʯʘʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʘʭ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʠʥʘʤʠʢʝ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʚʨʦʞʜʝʥʥʳʭ 

ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ [2, 5ï7, 10, 11]. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ, ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʦʩʚʷʱʝʥʳ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ 

ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʚʣʠʷʥʠʷ ʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʨʦʢʦʚ ʫ ʧʣʦʜʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʣʦʜʘ 

ʩ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ 

ʙʘʟʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʨʦʜʠʣʴʥʦʛʦ ʜʦʤʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 629 ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ 

ʧʝʨʠʥʘʪʘʣʴʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤʠ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚ (ʦʩʥʦʚʥʘʷ 

ʛʨʫʧʧʘ) ʠ 206 ʞʝʥʱʠʥ ʩ ʧʣʦʜʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʚʳʷʚʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ, ʩ 2007 ʧʦ 2014 ʛʛ. ʅʘʙʦʨ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ çʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴè. ʀʩʩʣʝʜʫʝʤʳʤ ʞʝʥʱʠʥʘʤ ʧʨʦʚʦʜʠʣʦʩʴ ʢʦʤʧʣʝʢʩʥʦʝ 

ʠʟʫʯʝʥʠʝ ʧʫʪʝʤ ʩʙʦʨʘ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʘʢʫʰʝʨʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʋɿʀ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʘʧʧʘʨʘʪʝ çALOKA SSD 33500è (ʗʧʦʥʠʷ) ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʘʥʩʘʙʜʦʤʠʥʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ SPF. ɺʳʯʠʩʣʝʥʳ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʨʘʩʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ɺʇʈ ʧʣʦʜʘ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʚʷʟʠ: ʦʮʝʥʢʘ ʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ ʠ ʛʨʘʥʠʮ 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʥʝʛʦ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʫ ʞʝʥʱʠʥ ʠʟ ʛʨʫʧʧʳ ɺʇʈ. ʏʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ʚʨʦʞʜʝʥʥʳʤ 

ʧʦʨʦʢʦʤ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚ (ɺʇʈ) ʜʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʘʷ ð 63,6%, (p <0,001). ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ 

ʦʩʣʦʞʥʝʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʷʚʠʣʘʩʴ ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ. 

ʋʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʞʝʥʱʠʥ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʞʝʥʱʠʥʘʤʠ ʩ ɺʇʈ ʧʣʦʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 33,0% ʠ 24,3% ʩʣʫʯʘʝʚ, 

(p <0,05). ʏʘʱʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʩʣʦʞʥʠʣʠʩʴ ʨʚʦʪʦʡ ʫ ʞʝʥʱʠʥ ʩ ɺʇʈ ʧʣʦʜʦʚ (7,2%) 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 4,9%. ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʫʢʘʟʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʚʳʷʚʣʝʥʦ (p>0,05). ʆʩʣʦʞʥʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʛʝʩʪʦʟʦʤ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʞʝʥʱʠʥ ʩ ɺʇʈ ʧʣʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

5,9% ʠ 1,9% (p <0,05). ʊʘʢʞʝ ʯʘʱʝ ʫ ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʫʩʪʘʥʦʚʣʝʥʘ ʧʘʪʦʣʦʛʠʷ 

ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ (27,2%). ʀʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ ʬʦʨʤʝ ʤʥʦʛʦʚʦʜʠʷ (17,3%) ʠ ʤʘʣʦʚʦʜʠʷ (8,9%) ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ. 

http://www.bulletennauki.com/
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ʈʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ p <0,001 ʠ p <0,05. 

ʌʝʪʦʧʣʘʮʝʥʪʘʨʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʯʘʱʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʞʝʥʱʠʥ ʩ ɺʇʈ ʧʣʦʜʘ (7%) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (4%), ʥʦ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ 

(p>0,05). ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺʇʈ 

ʧʣʦʜʘ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧ. ʀʟʫʯʝʥʘ 

ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʫ ʧʣʦʜʘ ʪʘʢʠʭ ʦʩʣʦʞʥʝʥʠʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʢʘʢ ʨʘʥʥʠʡ ʪʦʢʩʠʢʦʟ, ʛʝʩʪʦʟ, ʤʥʦʛʦʚʦʜʠʝ ʠ ʤʘʣʦʚʦʜʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ 

ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʆʉʃʆɾʅɽʅʀʁ ɹɽʈɽʄɽʅʅʆʉʊʀ 

ʆʩʣʦʞʥʝʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ 

OR ɼʀ 95% CI P 

ʈʘʥʥʠʡ ʪʦʢʩʠʢʦʟ 1,510 0,74ï0,35 0,248 

ɻʝʩʪʦʟ 3,156 1,11ï8,96 0,023 

ʌʇʅ 1,727 0,83ï3,59 0,139 

ʄʘʣʦʚʦʜʠʝ 3,258 1,38ï7,67 0,004* 

ʄʥʦʛʦʚʦʜʠʝ 14,2 4,45ï45,2 0,000**  

ɺʩʝʛʦ 1,586 1,52ï2,18 0,004* 

ʇʨʠʤʝʯʘʥʠʝ: *  ð ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ, p <0,05; **  ð ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ, 

p <0,001. 

 

ʀʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ ʨʠʩʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺʇʈ ʧʣʦʜʘ 

ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʦʩʣʦʞʥʝʥʠʷʤʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ɺʇʈ 

ʧʣʦʜʘ (OR=1,586, 95% CI: 1,52ï2,18). ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʩʚʷʟʴ ʜʣʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ, ʚʢʣʶʯʘʶʱʝʛʦ ʤʥʦʛʦʚʦʜʠʝ (OR=14,2, 95% CI: 4,45ï45,2) ʠ 

ʤʘʣʦʚʦʜʠʝ (OR=3,258, 95% CI: 1,38ï7,67). ʈʘʟʣʠʯʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳ, ʚ ʩʚʷʟʠ ʯʝʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʫ ʧʣʦʜʘ ɺʇʈ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʩʣʦʞʥʝʥʠʷʭ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

ʅʘʰʠ ʜʘʥʥʳʝ ʩʦʚʧʘʜʘʝʪ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʈʘʭʭʘʣ ɿʘʠʜ ʅʘʠʤ (2005), ʫʩʪʘʥʦʚʠʚʰʠʡ 

ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʥʦʛʦʚʦʜʠʷ ʩ ʯʘʩʪʦʪʦʡ ʨʘʟʚʠʪʠʷ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ [8].  

ʅʘʤʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʨʘʟʚʠʪʠʷ ɺʇʈ ʫ ʧʣʦʜʘ ʩ ʨʘʥʥʠʤ ʪʦʢʩʠʢʦʟʦʤ ʠ 

ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ (ʌʇʅ). ʊʘʢ, ʢʘʢ ʛʝʩʪʦʟʳ ʨʘʟʚʠʚʘʶʪʩʷ ʚʦ ʚʪʦʨʦʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʦʩʣʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʨʦʢʘ ʪʝʨʘʪʦʛʝʥʝʟʘ, ʤʳ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʤ ʝʛʦ 

ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ. 

ʊʘʢʞʝ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚʣʠʷʥʠʝ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺʇʈ ʧʦ 

ʦʨʛʘʥʘʤ ʠ ʩʠʩʪʝʤ ʧʣʦʜʘ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʘʥʘʣʠʟʘ, ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʯʘʩʪʦ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʧʨʠ ʧʦʨʦʢʘʭ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʩ 

ʭʨʦʤʦʩʦʤʥʦʡ ʧʘʪʦʣʦʛʠʝʡ (55,6%), ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (50,0%), ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (36,0%), 

ʢʦʩʪʥʦïʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ (31,0%), ʜʝʬʝʢʪʝ ʥʝʨʚʥʦʡ ʪʨʫʙʳ (25,0%), ʣʠʤʬʘʪʠʯʝʩʢʦʡ (23,8%) 

ʠ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (22,1%). ʈʝʞʝ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʧʦʨʦʢʘʭ ʨʘʟʚʠʪʠʷ ʏʃɸ 

(13,8%) ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (16,7%). ʈʘʥʥʠʡ ʪʦʢʩʠʢʦʟ (ʨʚʦʪʘ) ʯʘʱʝ ʥʘʙʣʶʜʘʣʠ ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʧʨʠ ʧʦʨʦʢʘʭ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʧʦʣʦʚʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 33,3% ʠ 16,7%. ʏʘʩʪʦʪʘ ʛʝʩʪʦʟʦʚ ʚʳʰʝ ʫ ʧʣʦʜʦʚ ʩ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (12,8%). ʄʘʣʦʚʦʜʠʝ ʯʘʱʝ ʚʩʪʨʝʯʘʣʦʩʴ ʫ ʞʝʥʱʠʥ ʩ ɺʇʈ ʧʣʦʜʘ 

ʧʨʠ ʧʦʨʦʢʘʭ ʨʘʟʚʠʪʠʷ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (33,3%) (ʊʘʙʣʠʮʘ 2).  

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʂʫʣʘʢʦʚʘ ʠ ʜʨ. (2007), ʤʘʣʦʚʦʜʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʘʪʦʣʦʛʠʠ 

ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʣʦʜʘ [4].  
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ʋ ʞʝʥʱʠʥ ʩ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʄɺʇʈ, ʎʅʉ ʠ ʏʃɸ ʯʘʱʝ ʚʳʷʚʣʝʥʳ ʤʥʦʛʦʚʦʜʠʝ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 27,6%, 22,5%, 24,1%). 

 

ʊʘʙʣʠʮʘ 2. 

ʏɸʉʊʆʊɸ ʆʉʃʆɾʅɽʅʀʁ ɹɽʈɽʄɽʅʅʆʉʊʀ ʋ ɾɽʅʑʀʅ ʉ ɺʇʈ ʆʈɻɸʅʆɺ ʉʀʉʊɽʄ ʇʃʆɼɸ 

ɺʇʈ ʦʨʛʘʥʦʚ ʠ 

ʩʠʩʪʝʤ ʧʣʦʜʘ 

ʋʛʨʦʟʘ 

ʧʨʝʨʳʚʘʥʠʷ 

ʈʘʥʥʠʡ 

ʪʦʢʩʠʢʦʟ 

ɻʝʩʪʦʟ ʇʘʪʦʣʦʛʠʷ ʦʢ/ʧʣʦʜ. ʚʦʜ ɺʩʝʛʦ 

ʄʘʣʦʚʦʜʠʝ ʄʥʦʛʦʚʦʜʠʝ 

n % n % n % n % n % n % 

ʄɺʇʈ 16 18,6 5 5,7 2 2,3 13 14,9 24 27,6 60  

ʎʅʉ 52 25,5 17 8,3 5 2,5 10 4,9 46 22,5 130  

ʂʄʉ 17 30,9 3 5,5 2 3,6 3 5,5 9 16,4 34  

ʏʃɸ 4 13,8 1 3,4 2 6,9 4 13,8 7 24,1 18  

ɾʂʊ 9 36,0 1 4,0 1 4,0 4 16,0 4 16,0 19  

ɺʇʉ 38 22,1 14 8,1 22 12,8 12 7,0 12 7,0 98  

ʄɺʉ 3 20,0 1 6,7 0 0 5 33,3 2 13,3 11  

ʇʦʣʦʚʘʷ ʩʠʩʪʝʤʘ 3 50,0 2 33,3 1 16,7 0 0 1 16,7 7  

ɼʳʭʘʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ 

1 16,7 1 16,7 0 0 1 16,7 0 0 3  

ʃʠʤʬʘʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ 

5 23,8 0 0 1 4,8 2 9,5 3 14,3 11  

ʍʨʦʤʦʩʦʤʥʘʷ 

ʧʘʪʦʣʦʛʠʷ 

5 55,6 0 0 1 11,1 2 22,2 1 11,1 9  

ɺʩʝʛʦ 153 24,3 45 7,2 37 5,9 56 8,9 109 17,3 400 63,6 

ʂɻ 68 33,0 10 4,9 4 1,9 6 2,9 3 1,5 91 44,1 

 

ʀʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʣʦʜʦʚ ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ ʧʣʦʜʘ ʚ ʛʨʫʧʧʝ ɺʇʈ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ (p <0,05). ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3.  

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʯʘʩʪʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ɺʇʈ 

ʙʳʣʘ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʀ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫ ʧʣʦʜʦʚ ʩ ɺʇʈ ʯʘʱʝ 

ʚʳʷʚʣʷʣʘʩʴ ʚʥʫʪʨʠʫʪʨʦʙʥʘʷ ʛʠʧʦʢʩʠʷ ʧʣʦʜʘ (ɺʋɻʇ), ʥʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʥʝ 

ʚʳʷʚʣʝʥʘ. ʆʜʥʘʢʦ, ʙʣʠʟʢʦ ʢ ʟʥʘʯʠʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ʊʘʢʞʝ ʫ ʧʣʦʜʦʚ ʩ ɺʇʈ ʚʳʷʚʣʷʣʘʩʴ 

ʟʘʜʝʨʞʢʘ ʚ ʨʘʟʚʠʪʠʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʯʘʱʝ 

ʥʘʙʣʶʜʘʣʘʩʴ ʘʥʪʝʥʘʪʘʣʴʥʘʷ ʛʠʙʝʣʴ ʧʣʦʜʦʚ ʩ ɺʇʈ. ʋ ʧʣʦʜʦʚ ʞʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʜʦʙʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʣʘʮʝʥʪʘʨʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʘʟʚʠʪʠʝ ʛʠʧʦʢʩʠʠ ʫ 

ʧʣʦʜʘ. ɺʩʣʝʜʩʪʚʠʝ ʪʷʞʝʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ ʧʣʦʜʘ ʠ 

ʘʥʪʝʥʘʪʘʣʴʥʘʷ ʛʠʙʝʣʴ ʧʣʦʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʦʩʣʦʞʥʝʥʠʷʭ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤ ʇʅ ʧʨʠ ʧʦʨʦʢʘʭ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ [1, 3, 9].   

 

ʊʘʙʣʠʮʘ 3. 

ʏɸʉʊʆʊɸ ʆʉʃʆɾʅɽʅʀʁ ʋ ʇʃʆɼʆɺ ʉʈɸɺʅʀɺɸɽʄʓʍ ɻʈʋʇʇ 

ʆʩʣʦʞʥʝʥʠʷ ʧʣʦʜʘ ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ p 

n % n % 

ɺʋɻʇ 23 3,7 2 0,9 0,084 

ʉɿʈʇ 10 1,6 0 0 0,147 

ɸʥʪʝʥʘʪʘʣʴʥʘʷ ʛʠʙʝʣʴ ʧʣʦʜʘ 19 3,0 0 0 ð 

ɺʩʝʛʦ 79 12,5 11 5,3 0,006* 

ʇʨʠʤʝʯʘʥʠʝ: *  ð ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ, p <0,05. 
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ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʣʦʞʥʝʥʠʡ ʧʣʦʜʘ ʧʦ ɺʇʈ ʦʨʛʘʥʘʤ ʠ ʩʠʩʪʝʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 4.  

ɿʘʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʧʣʦʜʦʚ ʩ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 

(8,0%) ʠ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (16,7%). ɺʥʫʪʨʠʫʪʨʦʙʥʘʷ ʛʠʧʦʢʩʠʷ ʯʘʱʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ 

ʧʣʦʜʦʚ ʩ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (16,7%), ɺʇʉ (7,6%) ʠ ʣʠʤʬʘʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ (4,8%).  

ɺʳʷʚʣʝʥʘ ʘʥʪʝʥʘʪʘʣʴʥʘʷ ʛʠʙʝʣʴ ʧʣʦʜʦʚ ʩ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʄɺʉ (6,7%), ʎʅʉ (4,9%), 

ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (4,8%), ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (4,0%), ʄɺʇʈ (3,4%) ʠ ʂʄʉ (3,6%).   

 

ʊʘʙʣʠʮʘ 3. 

ʏɸʉʊʆʊɸ ʆʉʃʆɾʅɽʅʀʁ ʋ ʇʃʆɼʆɺ ʉ ɺʇʈ ʆʈɻɸʅʆɺ ʀ ʉʀʉʊɽʄ 

ɺʇʈ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʉɿʈʇ ɺʋɻʇ ɸʥʪʝʥʘʪ. ʛʠʙʝʣʴ 

n % n % n % 

ʄɺʇʈ 1 1,1 2 2,3 3 3,4 

ʎʅʉ 2 1,0 3 1,5 10 5,0 

ʂʄʉ 1 1,8 2 3,6 2 3,6 

ʏʃɸ 0 0 0 0 0 0 

ɾʂʊ 2 8,0 1 4,0 1 4,0 

ɺʇʉ 3 1,7 13 7,6 1 0,56 

ʄɺʉ 0 0 0 0 1 6,65 

ʇʉ 1 16,7 0 0 0 0 

ɼʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 0 0 1 16,7 0 0 

ʃʠʤʬʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 0 0 1 4,8 1 4,8 

ʍʨʦʤʦʩʦʤʥʘʷ ʧʘʪʦʣʦʛʠʷ 0 0 0 0 0 0 

ɺʩʝʛʦ 10 1,6 23 3,7 19 3,0 

ʂɻ 0 0 2 1,0 0 0 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʳʷʚʣʝʥʘ ʨʘʟʣʠʯʠʷ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ɺʇʈ ʧʣʦʜʘ, 

ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʜʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʛʝʩʪʦʟʘ ʠ ʧʘʪʦʣʦʛʠʠ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʥʦʛʦʚʦʜʠʷ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʩʣʦʞʥʝʥʠʷʤʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝʤ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʫ ʧʣʦʜʘ.  

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʩʚʷʟʴ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ɺʇʈ ʩ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ, ʚʢʣʶʯʘʶʱʝʛʦ ʤʥʦʛʦʚʦʜʠʝ ʠ ʤʘʣʦʚʦʜʠʝ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ 

ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʛʝʩʪʦʟ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʚʨʦʞʜʸʥʥʳʭ ʧʦʨʦʢʦʚ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʪʘʙʝʣʴʥʳʤ ʠ ʪʨʝʙʫʶʱʠʤ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ.   

ʆʜʥʠʤ ʠʟ ʯʘʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʷʚʠʣʘʩʴ ʌʇʅ. ʌʇʅ 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʟʘʜʝʨʞʢʦʡ ʨʦʩʪʘ ʠ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʛʠʙʝʣʴʶ ʧʣʦʜʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʫ ʞʝʥʱʠʥ ʩ ɺʇʈ ʧʣʦʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʠ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ɺʇʈ ʫ ʧʣʦʜʘ.  
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ʛʠʩʪʝʨʵʢʪʦʤʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʚʦʟʨʘʩʪʝ ʞʝʥʱʠʥ, ʦʧʨʝʜʝʣʷʷ ʩʦʮʠʘʣʴʥʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʦʙʲʷʩʥʠʪʴ ʢʣʠʥʠʢʦï

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʤʠʦʤʳ ʤʘʪʢʠ ʠ ʪʘʢʞʝ ʨʷʜ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ 

ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

Abstract. In this review, a disease such as uterine fibroid is considered. Today, uterine fibroid 

is considered to be benign, hormoneïsensitive proliferates, which is most common among tumours 

of the genital area in women in many countries around the world. And uterine fibroid becomes, 

perhaps, the main cause of hysterectomies, including in the reproductive age of women, 

determining the social significance of the disease. An attempt has been made to consider and 

explain the clinical and epidemiological significance of uterine myoma and also a number of 

genetic aspects in some mechanisms of the development of this disease. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʦʤʘ ʤʘʪʢʠ, ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

 

Keywords: uterine fibroid, clinical significance, epidemiological significance. 

 

ʇʨʦʙʣʝʤʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ [1, ʩ. 120], ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʪʷʞʝʣʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʠ 

ʨʝʮʠʜʠʚʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ ʞʝʥʱʠʥ [2, ʩ. 132]. 

ʅʘ ʩʝʛʦʜʥʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ 

(ɼʇɿʆʄʊ) [3, ʩ. 120], ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʠʦʤʘ ʤʘʪʢʠ (ʄʄ), ʛʝʥʠʪʘʣʴʥʳʡ ɻ ʥʜʦʤʝʪʨʠʦʟ (ɻʕ) ʠ 

ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʵʥʜʦʤʝʪʨʠʷ (ɻʇʕ), ʟʘʥʠʤʘʶʪ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 1-ʳʝ ʤʝʩʪʘ [2, ʩ. 133]. ʇʨʠʯʝʤ ʜʘʥʥʳʝ ʥʦʟʦʣʦʛʠʯʝʩʢʠʝ 

ʝʜʠʥʠʮʳ ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʘʟʚʠʪʠʷ ʠ ʭʘʨʘʢʪʝʨʥʦʡ ʢʣʠʥʠʢʦïʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ 

[2, ʩ. 132], ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʣʝʯʝʙʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ, ʘ ʪʘʢʞʝ ʚʠʜ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʢ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʄʄ. ʄʄ ð ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʫ ʞʝʥʱʠʥ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʚʦʟʨʘʩʪʝ [4, ʩ. 43]. ʄʄ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʢʣʦʥʘʣʴʥʦʝ ʛʦʨʤʦʥʦʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʦʧʫʭʦʣʴʶ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʞʝʥʱʠʥ [5, ʩ. 30], ʥʦ ʥʝʣʴʟʷ ʥʝ 

ʦʪʤʝʪʠʪʴ ʠ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʄʄ.  

ʇʦʞʘʣʫʡ, ʩʘʤʘʷ ʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʢʨʦʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʘ ʢʘʞʜʳʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜʠʢʘ ʠʤʝʶʪ ʩʚʦʡ ʫʨʦʚʝʥʴ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ [6, ʩ. 38; 7, ʩ. 35]. ʊʘʢ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʥʦʛʦ A. McComaander 

(2016) ʚ ʂʘʥʘʜʝ ʫ 2539 ʧʘʮʠʝʥʪʦʢ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪ 14 ʜʦ 50 ʣʝʪ ʜʠʘʛʥʦʟ çʄʄè ʙʳʣ 

ʚʳʩʪʘʚʣʝʥ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʣʠʰʴ ʚ 5,9% ʩʣʫʯʘʝʚ, ʧʨʠʯʝʤ ʙʦʣʝʝ ʯʝʤ ʫ 55% ʞʝʥʱʠʥ ʫ 

ʢʦʪʦʨʳʭ ʥʝ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ çʄʄè ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʤʠʦʤʘʪʦʟʥʳʝ ʫʟʣʳ ʧʦ 

ʩʨʝʜʩʪʚʘʤ ʋɿʀ [8, ʩ. 34], ʘ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʛʠʩʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʭʦʜʝ ʛʠʩʪʝʨʵʢʪʦʤʠʠ, ʚʳʷʚʣʷʝʤʦʩʪʴ ʄʄ ʜʦʩʪʠʛʘʝʪ 68% [10, ʩ. 

1031]. 

ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ A. McComaander ʠ ʜʨ. (2016) ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ 

ʨʘʩʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʄʄ ʩʚʷʟʘʥʦ: ʚʦ-ʧʝʨʚʳʭ, ʩ ʩʦʮʠʘʣʴʥʦï
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ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʤʝʥʪʘʣʠʪʝʪʝ; ʚʦ-ʚʪʦʨʳʭ, ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʥʜʠʚʠʜʫʫʤʦʚ ʝʚʨʦʧʝʦʠʜʥʦʡ ʨʘʩʳ ʠ ʘʬʨʦʘʤʝʨʠʢʘʥʮʝʚ [11, ʩ. 238]. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ, 

ʧʦʨʷʜʢʘ 70% ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ 

ʧʦʚʦʜʫ ʄʄ, ʧʨʠʯʝʤ ʥʘ ʜʦʣʶ ʨʘʜʠʢʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠʭʦʜʠʪʩʷ 75ï91,3% [5, ʩ. 30], ʠʟ ʥʠʭ 

ʧʦʯʪʠ ʚ 31,4% ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʚʦʟʨʘʩʪʝ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʢ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ 

ʛʠʩʪʝʨʵʢʪʦʤʠʷ ʧʦ ʧʦʚʦʜʫ ʄʄ, ʩʦʩʪʘʚʣʷʝʪ 38Ñ4,14 ʛʦʜʘ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʣʫʞʙ ʉʐɸ ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʝʞʝʛʦʜʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 650 000 

ʪʦʪʘʣʴʥʳʭ ʛʠʩʪʝʨʵʢʪʦʤʠʡ (ʙʦʣʴʰʝ 50% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʄʄ) ʠ ʧʨʠʤʝʨʥʦ 50 000 

ʦʨʛʘʥʦʩʦʭʨʘʥʷʶʱʠʭ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʤʠʦʤʵʢʪʦʤʠʡ ʫ 75% ʫ ʧʘʮʠʝʥʪʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. ʇʨʠ ʚʩʝʤ ʧʨʠ ʵʪʦʤ, ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʨʘʜʠʢʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ, 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʶ ʞʝʥʱʠʥ ʩ ʄʄ ʚʘʨʴʠʨʫʶʪ ʦʪ 6,1 ʜʦ 36,3 ʤʣʨʜ 

ʜʦʣʣʘʨʦʚ. 

ʇʦ ʜʘʥʥʳʤ Donnez J. ʚ ɽʚʨʦʩʦʶʟʝ ʝʞʝʛʦʜʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʦʢʦʣʦ 300 000 ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ ʧʦʚʦʜʫ ʄʄ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʦʣʦ 200 000 ʪʦʪʘʣʴʥʳʭ ʛʠʩʪʝʨʵʢʪʦʤʠʡ. 

ʄʄ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʩʠʤʧʪʦʤʥʦ [5, ʩ. 29]. 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ, ʨʘʟʤʝʨʘʤʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʫʟʣʦʚ 

ʄʄ [3, ʩ. 20]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʩʠʤʧʪʦʤʳ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʶʪ ʞʝʥʱʠʥ ʦʙʨʘʱʘʪʴʩʷ ʚ 

ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ð ɻ ʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʪʷʥʫʱʠʝ ʙʦʣʠ ʚʥʠʟʫ ʞʠʚʦʪʘ, ʯʘʩʪʦʝ 

ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ, ʦʙʠʣʴʥʳʝ ʜʣʠʪʝʣʴʥʳʝ ʤʝʥʩʪʨʫʘʮʠʠ ʠ ʜʨ., ʪʘʢʞʝ ʞʝʥʱʠʥʳ ʤʦʛʫʪ 

ʧʨʝʜʲʷʚʣʷʪʴ ʞʘʣʦʙʳ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʙʝʩʧʣʦʜʠʝ [3, ʩ. 14]. 

ʇʘʪʦʛʝʥʝʟ ʄʄ ʥʘ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʩʣʦʞʥʳʤ ʠ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʥʳʤ. 

ɼʦʧʦʜʣʠʥʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʄʄ ʠʤʝʝʪ ʤʦʥʦʢʣʦʥʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, 

ʠʤʝʥʥʦ ʧʫʣ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʠʥʠʮʠʠʨʫʝʪ ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ 

ʤʠʦʤʝʪʨʠʠ, ʦʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ ʧʦʢʘ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʳ [11, ʩ. 238]. 

ʂ ʪʨʠʛʛʝʨʥʳʤ ʬʘʢʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʚʦʚʣʝʯʝʥʳ ʚ ʜʘʣʴʥʝʡʰʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʦʧʫʭʦʣʝʚʠʜʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʦʪʥʦʩʷʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʤ 

ʤʘʨʠʢʩʝ ʤʠʦʤ [9, ʩ. 138]. 

ʇʝʨʚʠʯʥʦʡ ʢʣʝʪʢʦʡ, ʠʟ ʢʦʪʦʨʦʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʯʠʥʘʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʘʪʠʧʠʯʥʳʝ 

ʢʣʝʪʢʠ, ʷʚʣʷʝʪʩʷ ʤʝʟʝʥʭʠʤʘʣʴʥʘʷ ʢʣʝʪʢʘ (ʄʂ) ʠʣʠ ʛʣʘʜʢʦʤʳʰʝʯʥʘʷ ʢʣʝʪʢʘ (ɻʄʂ) 

ʤʠʦʤʝʪʨʠʷ.  

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʭʦʜʝ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʭʨʦʤʦʩʦʤʥʳʝ ʘʥʦʤʘʣʠʠ (ʘʙʝʨʨʘʮʠʠ, ʜʝʣʝʮʠʠ, 

ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʣʦʢʫʩʦʚ). ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʣʦʢʫʩ 12q 

XV ʭʨʦʤʦʩʦʤʳ, ʦʥ ʪʘʢʞʝ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʣʦʢʫʩ ʘʙʝʨʨʘʥʪʥʦʛʦ ʤʫʣʴʪʠʚʠʜʥʦʛʦ ʦʧʫʭʦʣʝʚʦʛʦ 

ʨʦʩʪʘ, ʠ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ Wise L. A. [11, ʩ. 238] ʚʝʩʴʤʘ ʟʥʘʯʠʤ ʚ 

ʨʘʟʚʠʪʠʠ ʄʄ. ɹʣʘʛʦʜʘʨʷ ʛʨʫʧʧʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʦ ʛʣʘʚʝ c Wise L. A., ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ 

ʛʝʥ ð HMGA2 (ʨʘʥʝʝ HMGIC), ʠʤʝʶʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʟʚʠʪʠʶ 

ʤʝʭʘʥʠʟʤʦʚ ʦʧʫʭʦʣʝʡ, ʠ ʠʤʝʥʥʦ ʵʪʦʪ ʛʝʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʣʝʪʦʯʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ, ʘ ʪʘʢʞʝ ʛʝʥ 

HMGA1 (ʨʘʥʝʝ, HMGIY), ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʪʢʘʥʝʚʫʶ ʘʨʭʠʪʝʢʪʦʥʠʢʫ [10, ʩ. 1032]. 

ɸ. McComaander et al. (2016) ʨʘʟʜʝʣʷʶʪ ʤʥʝʥʠʝ ʦ ʢʦʨʨʝʣʷʮʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʄʄ ʩ ʛʦʨʤʦʥʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ (ʄʄ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʫʙʝʨʪʘʪʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʜʝʚʦʯʝʢ ʠ 

ʢʨʘʡʥʝ ʨʝʜʢʦ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʝ). ɺ ʤʝʥʦʧʘʫʟʫ ʄʄ ʨʝʛʨʝʩʩʠʨʫʝʪ, ʥʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʄʄ ʩʦʭʨʘʥʷʝʪʩʷ, ʣʠʰʴ ʫʤʝʥʴʰʘʷʩʴ ʚ 
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ʨʘʟʤʝʨʝ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʨʪʦʚ ʩʭʦʞʠ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʪʦʯʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʦʣʴ 

ʵʩʪʨʦʛʝʥʦʚ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʄʄ ʦʩʪʘʝʪʩʷ ʢʨʘʡʥʝ ʧʘʨʘʜʦʢʩʘʣʴʥʦʡ. 

ʆʙʱʝʠʟʚʝʩʪʥʳʡ ʬʘʢʪ, ʯʪʦ ʄʄ ʥʘʤʥʦʛʦ ʨʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʞʝʥʱʠʥ, ʠʤʝʶʱʠʭ ʙʦʣʝʝ 2-ʭ 

ʨʦʜʦʚ ʚ ʘʥʘʤʥʝʟʝ. ʉʯʠʪʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʤʠʦʤʳ ʤʘʪʢʠ, ʥʘʨʷʜʫ ʩ 

ʵʩʪʨʦʛʝʥʘʤʠ, ʠʛʨʘʝʪ ʠ ʧʨʦʛʝʩʪʝʨʦʥ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʥʘ ʄʄ ʘʤʬʦʪʝʨʥʳʡ ʵʬʬʝʢʪ 

(ʵʩʪʨʘʜʠʦʣ ʠ ʧʨʦʛʝʩʪʝʨʦʥ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʤʠʦʤʳ ʤʘʪʢʠ, ʠʩʧʦʣʴʟʫʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʫʪʠ).  

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʄʄ ʚʳʩʪʫʧʘʶʪ: ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ, ʧʝʨʝʥʝʩʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ, ʯʘʩʪʳʝ ʚʥʫʪʨʠʤʘʪʦʯʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʩʦʯʝʪʘʥʠʷ ʜʠʩʛʦʨʤʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʵʥʜʦ-ʤʠʦʤʝʪʨʠʷ ʠ ʩʪʨʦʤʘʣʴʥʦʡ ʪʢʘʥʠ 

(ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ) ʥʝ ʩʣʫʯʘʡʥʦ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʤʦʨʙʠʜʥʦʛʦ ʬʦʥʘ, ʩʭʦʜʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʦʤʳ ʤʘʪʢʠ, ʛʝʥʠʪʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʦʟʘ ʠ 

ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʵʥʜʦʤʝʪʨʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʜʝʥʪʠʯʥʦʩʪʴʶ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʠʭ ʨʘʟʚʠʪʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ, ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ 

ʄʄ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʡ ʧʨʠʯʠʥʳ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʯʪʦ ʠ ʦʙʲʷʩʥʷʝʪ ʩʪʦʣʴ ʯʘʩʪʦʝ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʩʘʤʦʡ ʦʧʫʭʦʣʠ, 

ʧʨʠ ʵʪʦʤ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʤʦʨʬʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʠʝ, 

ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʠ ʭʘʨʘʢʪʝʨ ʠʭ ʨʦʩʪʘ, ʪʘʢ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ.  

ɺʳʩʦʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ, ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʘ ʠ ʤʝʪʦʜʦʚ ʝʝ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʄʄ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʠʟʫʯʝʥʳ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ.  

ɺʩʝʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ 104 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 5 ʣʝʪ, 

ʠʟ ʥʠʭ ʤʘʣʴʯʠʢʠ ʩʦʩʪʘʚʠʣʠ 58,9%, ʜʝʚʦʯʢʠ 41,1%. 

ʆʙʩʫʞʜʘʝʪʩʷ ʪʝʟʠʩ ʦ ʪʦʤ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʨʝʰʘʶʱʠʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʤʦʥʠʯʥʦʛʦ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʡʩʪʚʠʶ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʫʩʧʝʰʥʘʷ ʪʝʨʘʧʠʷ ʢʦʞʥʳʭ ʤʘʥʠʬʝʩʪʘʮʠʡ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʫ ʜʝʪʝʡ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʦ ʨʦʣʠ ʢʦʞʠ. 

 

Abstract. The paper studies the incidence of skin manifestations of allergic diseases in 

children.  

A total of 104 children aged from 1 to 5 years were analyzed on outpatient maps, of which 

58.9% were boys, 41.1% were girls. 

Discussed one of the key conditions to ensure the harmonious growth and development of 

young children and their tolerance to allergic and other adverse external factors is a balanced diet. 

In conclusion, it is concluded that successful therapy of skin manifestations of intolerance to 

food allergens in children should be based on current scientific data on the role of the skin. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʧʠʪʘʥʠʝ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ, ʘʣʣʝʨʛʝʥʳ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ɸʣʣʝʨʛʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʜʝʪʩʢʦʤ 

ʚʦʟʨʘʩʪʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʘʟʚʠʪʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʪʣʦʞʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [1, ʩ. 70].  

ʇʨʦʷʚʣʝʥʠʷ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ ʫ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʨʘʟʥʦʦʙʨʘʟʥʳ: ʦʪ 

ʫʧʦʨʥʳʭ ʦʧʨʝʣʦʩʪʝʡ, ʧʝʣʝʥʦʯʥʦʛʦ ʜʝʨʤʘʪʠʪʘ, ʧʦʢʨʘʩʥʝʥʠʷ, ʨʘʟʜʨʘʞʝʥʠʝ, ʟʫʜʘ ʧʝʨʠʘʥʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ, ʧʝʨʠʦʨʘʣʴʥʳʭ ʚʳʩʳʧʘʥʠʡ ʜʦ ʪʦʪʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ ʩ ʥʘʣʠʯʠʝʤ ʚʪʦʨʠʯʥʦ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ [2, ʩ. 1]. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʪʘʢʠʭ ʩʣʦʞʥʳʭ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʢʦʞʠ, ʢʘʢ ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ, 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪʥʳʡ ʜʝʨʤʘʪʠʪ, ʢʨʘʧʠʚʥʠʮʘ ʠ ʘʥʛʠʦʥʝʚʨʦʪʠʯʝʩʢʠʡ ʦʪʝʢ, ʘ ʪʘʢʞʝ 

ʢʦʞʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʦʞʠ ʜʝʪʝʡ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʪ ʢ ʨʘʟʚʠʪʠʶ ʧʦʨʘʞʝʥʠʷ ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [3, ʩ. 69]. 

ʀʟʫʯʝʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʢ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʫ ʜʝʪʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʝʛʠʦʥʘʭ, 

ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʜʝʪʩʢʠʡ ʦʨʛʘʥʠʟʤ ʚ ʩʠʣʫ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʨʝʣʦʩʪʠ 

ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ [4, ʩ. 76]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʘʭ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʛʦʨʦʜʘ ʅʫʢʫʩʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ 104 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 5 ʣʝʪ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʢ 

ɺʆʇ, ʠʟ ʥʠʭ ʤʘʣʴʯʠʢʠ ʩʦʩʪʘʚʠʣʠ 58,9%, ʜʝʚʦʯʢʠ 41,1%. ʇʨʠʯʠʥʦʡ ʦʙʨʘʱʝʥʠʷ ʷʚʠʣʦʩʴ 

ʧʦʷʚʣʝʥʠʝ ʟʫʜʷʱʠʭ ʚʳʩʳʧʘʥʠʡ; ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʦʪ 1 ʥʝʜʝʣʠ ʜʦ 1 

ʤʝʩʷʮʘ. ɸʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʦʙʠʨʘʣʠ ʧʫʪʝʤ ʦʧʨʦʩʘ ʤʘʪʝʨʝʡ ʠʣʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʢʘʨʪ (ʬʦʨʤʘ ˉ112/ʫ, ˉ030/ʫ, ˉ063/ʫ, ˉ026/ʫ).  

ʋ ʚʩʝʭ ʜʝʪʝʡ ʜʠʘʛʥʦʟ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʦʙʱʝʛʦ 

ʦʩʤʦʪʨʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʦʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, 

ʤʦʯʠ, ʢʦʧʨʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʘʥʘʤʥʝʟʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 7,7% ʩʣʫʯʘʝʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ 1ï3 ʛʦʜʘʭ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʦʙʨʘʱʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʢʦʞʝ ʚʳʩʳʧʘʥʠʷ, ʯʪʦ 

ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʟʚʦʣʠʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʫ 24 ʜʝʪʝʡ ð ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ, ʫ 77 ð 

ʜʝʪʝʡ ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ʠ ʫ 3 ð ʜʝʨʤʘʪʠʪ ʥʝ ̫ ʩʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʜʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʨʤʘʪʠʪʦʤ ʦʙʨʘʱʘʶʪʩʷ ʟʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴ ʁʢ ʚʨʘʯʘʤ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ. ʋ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʯʘʱʝ ʦʪʤʝʯʘʣʦʩɹ 

ʧʦʨʘʞʝʥʠʝ ʦʙʣʘʩʪʠ ʣʠʮʘ (ʣʦʙ, ʱʝʢʠ, ʧʦʜʙʦʨʦʜʦʢ, ʟʘʫʰʥʘʷ ʠ ʧʝʨʠʦʨʘʣʴʥʘʷ ʦʙʣʘʩʪʠ), 

ʢʦʣʝʥʥʳʭ ʠ ʣʦʢʪʝʚʳʭ ʩʛʠʙʦʚ, ʧʘʭʦʚʳʭ ʩʢʣʘʜʦʢ. ɺ ʩʚʷʟʠ ʩ ʯʘʩʪʳʤ ʚʦʚʣʝʯʝʥʠʝʤ ʚ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ɾʂʊ ʦʪʤʝʯʘʣʠʩʴ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʨʳʛʠʚʘʥʠʝ ʠ ʨʚʦʪʘ, ʢʦʣʠʢʠ, ʚʟʜʫʪʠʝ ʠ ʙʦʣʠ ʚ ʞʠʚʦʪʝ. ʋ ʯʘʩʪʠ ʜʝʪʝʡ 

ʚʳʷʚʣʷʝʪʩʷ ʟʘʜʝʨʞʢʘ ʩʪʫʣʘ, ʫ ʥʝʢʦʪʦʨʳʭ ð ʧʦʩʪʦʷʥʥʳʝ ʟʘʧʦʨʳ.  
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ʈʠʩʫʥʦʢ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʥʘʤʥʝʟʘ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʳ, ʚ % 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʫ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ð ʠʩʪʠʥʥʳʭ ʘʣʣʝʨʛʝʥʦʚ (58% ʜʝʪʝʡ). ʉʦʜʝʨʞʘʥʠʝ ʵʦʟʠʥʦʬʠʣʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 2,2%.  

ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʚ ʚʠʜʝ ʣʷʤʙʣʠʦʟʘ ʢʠʰʝʯʥʠʢʘ, 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ, ʭʨʦʥʠʯʝʩʢʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʫ 36% ʜʝʪʝʡ. ʂʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʜʝʪʝʡ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ ʚʢʣʶʯʘʣʦ ʜʠʝʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ 

ʪʝʨʘʧʠʶ. ʉʦʙʣʶʜʝʥʠʝ ʛʠʧʦʘʣʣʝʨʛʝʥʥʦʡ ʜʠʝʪʳ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʠʯʠʥʥʦïʟʥʘʯʠʤʳʭ 

ʦʙʣʠʛʘʪʥʳʭ ʘʣʣʝʨʛʝʥʦʚ ʷʚʣʷʣʦʩʴ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʣʝʯʝʥʠʷ.  

 

ɺʳʚʦʜ r

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʧʝʰʥʘʷ ʪʝʨʘʧʠʷ ʢʦʞʥʳʭ ʤʘʥʠʬʝʩʪʘʮʠʡ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ ʧʠʱʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʫ ʜʝʪʝʡ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʦ ʨʦʣʠ ʢʦʞʠ ð ʠʤʝʥʥʦ ʢʘʢ ʚʘʞʥʦʛʦ ʦʨʛʘʥʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ð ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʚʦʟʥʠʢʘʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ.  

ʆʜʥʠʤ ʠʟ ʨʝʰʘʶʱʠʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʡʩʪʚʠʶ ʠʥʬʝʢʮʠʡ ʠ ʜʨʫʛʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʮʝʥʝʥʦ ʧʩʠʭʦʤʦʪʦʨʥʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʦ 255 ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ. ʇʩʠʭʦʤʦʪʦʨʥʦʝ ʨʘʟʚʠʪʠʝ (ʩʝʥʩʦʨʥʦʝ ʨʘʟʚʠʪʠʝ, ʦʙʱʘʷ ʤʦʪʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʨʫʯʥʘʷ ʫʤʝʣʦʩʪʴ, ʨʝʯʝʚʦʛʦ ʨʘʟʚʠʪʠʷ) ʜʝʪʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ɼʝʥʚʝʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ 

ʫʚʝʣʠʯʝʥʠʷ ʦʧʝʨʝʞʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʦʪʩʪʘʚʘʥʠʷ ʫ ʜʝʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʛʨʫʜʥʦʤ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʯʝʤ ʫ ʜʝʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ.  

ɺʳʷʚʣʝʥʦ, ʯʪʦ, ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

ʨʝʙʝʥʢʘ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ. 

 

Abstract. Psychomotor development of children depending on the type of feeding is 

estimated. 255 young children of different types of feeding were examined. Psychomotor 

development (sensory development, General motor activity, manual skill, speech development) of 

children was carried out by the method of Denver. 

The results of the data of psychomotor development indicated the presence of increasing lead 

and decreasing the backlog in children under breastfeeding than children being on artificial feeding.  

It is revealed that breast milk is an important condition for the development of the nervous 

system of a young child. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʩʠʭʦʤʦʪʦʨʥʦʝ ʨʘʟʚʠʪʠʝ, ʜʝʪʠ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʚʩʢʘʨʤʣʠʚʘʥʠʝ.  
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʪʝʠʥʦʚ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪʦʨ ʨʦʩʪʘ ʥʝʨʚʦʚ (ʌʈʅ), ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʩʦʟʨʝʚʘʥʠʷ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʥʝʡʨʦʥʘʤʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ r[1].  

ʇʦʚʨʝʞʜʘʶʱʠʝ ʬʘʢʪʦʨʳ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʧʨʠʭʦʜʷʱʠʝʩʷ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ 

ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʘ, ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʷʚʠʪʴʩʷ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʷʜʘ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ [2ï3]. 

ɸʜʝʢʚʘʪʥʘʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʮʝʥʢʘ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʧʦʟʚʦʣʷʝʪ, ʚʳʷʚʠʪ 

ʨʘʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʠ ʚʳʜʝʣʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʨʫʧʧʫ ʜʝʪʝʡ (ʜʦ 10%) ʩ 

ʛʣʫʙʦʢʠʤʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʦʪʩʪʘʚʘʥʠʝ ʚ ʨʘʟʚʠʪʠʠ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [4].  

ɺʝʨʦʷʪʥʦ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʚ ʢʦʤʧʝʥʩʘʮʠʠ ʥʘʨʫʰʝʥʠʡ ʨʘʟʚʠʪʠʷ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʘʫʪʦʘʥʪʠʪʝʣ ʢ ʌʈʅ ʠ ʘʢʪʠʚʘʮʠʝʡ 

ʧʨʦʮʝʩʩʦʚ ʥʝʡʨʦʥʘʣʴʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʠʛʨʘʝʪ ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʩ ʛʨʫʜʥʳʤ 

ʤʦʣʦʢʦʤ ʨʝʙʝʥʢʘ ʪʘʢʞʝ ʧʦʣʫʯʘʶʪ ʥʝʡʨʦʪʨʦʬʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʌʈʅ [5].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʮʝʥʠʪʴ ʧʩʠʭʦʤʦʪʦʨʥʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʩʣʝʜʦʚʘʥʦ 255 ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʥʘ ʙʘʟʝ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ˉˉ3, 5, 10 ʛ. ʅʫʢʫʩʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʜʝʪʝʡ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ ʚʩʝ ʦʙʩʣʝʜʫʝʤʳʝ ʜʝʪʠ ʙʳʣʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ 2 

ʛʨʫʧʧʳ: 

ïʜʝʪʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ð 120,  

ïʜʝʪʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ ð 135.  

ʇʩʠʭʦʤʦʪʦʨʥʦʝ ʨʘʟʚʠʪʠʝ (ʩʝʥʩʦʨʥʦʝ ʨʘʟʚʠʪʠʝ, ʦʙʱʘʷ ʤʦʪʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʫʯʥʘʷ 

ʫʤʝʣʦʩʪʴ, ʨʝʯʝʚʦʛʦ ʨʘʟʚʠʪʠʷ) ʜʝʪʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ɼʝʥʚʝʨʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʨʝʜʠ ʜʝʪʝʡ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʚ ʚʦʟʨʘʩʪʝ 0ï3 ʤʝʩʷʮʘ, ʫ 82% ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ 82,3% ð

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʜʝʪʝʡ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ, ʫ 5,6% ʠ 

4,7% ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʙʣʶʜʘʣʦʩʴ ʦʧʝʨʝʞʝʥʠʝ ʨʘʟʚʠʪʠʷ. ʋ 12,2% ʜʝʪʝʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ð ʦʪʩʪʘʚʘʥʠʝ ʚ ʨʘʟʚʠʪʠʠ.  

ɺ ʜʠʥʘʤʠʢʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ 3ï6 ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ: 75% 

ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ 52,4% ʜʝʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ð ʥʝʨʚʥʦïʧʩʠʭʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ, ʪʦʛʜʘ ʢʘʢ ʫ 18,3% ʠ 11,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʙʣʶʜʘʣʦʩʴ 

ʦʧʝʨʝʞʝʥʠʝ, ʫ 6,7% ʠ 36,4% ð ʦʪʩʪʘʚʘʥʠʝ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʫʚʝʣʠʯʝʥʠʷ 

ʦʧʝʨʝʞʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʦʪʩʪʘʚʘʥʠʷ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʦʪʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʦʡ ʛʨʫʧʧʦʡ. 

 

ɺʳʚʦʜ r

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʨʝʙʝʥʢʘ. ʄʦʞʥʦ 

ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʌʈʅ ʠ 

ʚ ʙʦʣʴʰʦʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʠʨʫʝʪ ʝʛʦ ʜʝʬʠʮʠʪ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʢʦʪʦʨʦʛʦ 
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ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʘʫʪʦʘʥʪʠʪʝʣ ʢ ʌʈʅ. ʊʘʢʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʣʠʰʝʥʳ ʜʝʪʠ 

ʥʘ ʀʉ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʭʨʘʥʝʥʠʶ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ 

ʠʟ ʛʨʫʧʧʳ ʨʠʩʢʘ ʧʦ ʨʘʟʚʠʪʠʶ ʧʘʪʦʣʦʛʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, 

ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʧʝʨʝʥʝʩʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʟʘʥʷʪʠʷ 

ʩʧʦʨʪʦʤ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʧʨʦʯʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʆʙʩʣʝʜʦʚʘʥʦ 682 ʧʦʜʨʦʩʪʢʘ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ, ʧʨʦʞʠʚʘʶʱʠʭ 

ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʇʨʠʘʨʘʣʴʷ. 

ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʷʚʣʝʥʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʩʨʝʜʳ ʥʘ ʜʣʠʥʥʦʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʣʘ ʧʦʜʨʦʩʪʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʧʧʳ, ʘʙʩʦʣʶʪʥʫʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʠʣʫ ʙʦʣʴʰʠʭ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ (ʫ 

ʧʦʜʨʦʩʪʢʦʚ), ʘ ʪʘʢʞʝ ʥʘ ʥʘʧʨʷʞʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʧʦʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʉʉʉ ʟʘ ʩʯʝʪ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

 

Abstract. On the bases of the received given anthropometrical measurements of the analysis 

of a state of health and condition of diseases it is possible to make conclusion, that playing sports 

render beneficial influence on development and a state of childrenôs health. in turn create strong 

preconditions for all-around harmonious development, rising generation 

Calculations carried out in different groups showed that the negative effect of the medium on 

the long-term parameters of the body involved regardless of the sexual composition of the group, 

the absolute and relative strength of large muscle groups (in adolescents), as well as the tense 
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mechanisms of adaptation of the functional capabilities of the circulatory system, functional 

reserves of the cardiovascular system due to the predominance of hypertonic reactions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʦʨʪ, ʚʦʣʝʡʙʦʣ, ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ, ʇʨʠʘʨʘʣʴʝ, ʜʝʪʠ-ʧʦʜʨʦʩʪʢʠ.  

 

Keywords: sport, physical training, childrenôs health, Aral Sea region, adolescent children.  

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺʦʣʝʡʙʦʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʶʥʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ. ɹʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʜʝʨʞʘʥʠʝ 

ʠʛʨʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʠʣʳ, ʙʳʩʪʨʦʪʳ, ʚʳʥʦʩʣʠʚʦʩʪʠ, ʣʦʚʢʦʩʪʠ ʠ ʚʦʩʧʠʪʘʥʠʶ 

ʤʦʨʘʣʴʥʦïʚʦʣʝʚʳʭ ʢʘʯʝʩʪʚ, ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ [1, ʩ. 175].  

ɺʦʣʝʡʙʦʣ ʢʘʢ ʠʛʨʘ ʰʠʨʦʢʦ ʜʦʩʪʫʧʥʘ ʠ ʧʨʠʪʷʛʘʪʝʣʴʥʘ ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ. ɿʘʥʷʪʠʷ 

ʚʦʣʝʡʙʦʣʦʤ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʥʝ ʧʝʨʝʛʨʫʞʘʷ ʝʛʦ ʦʩʥʦʚʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʳ. ʀʛʨʘ ʚ ʚʦʣʝʡʙʦʣ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ; ʧʦʤʦʛʘʝʪ 

ʚʳʨʘʙʦʪʢʝ ʪʘʢʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʢʘʯʝʩʪʚ, ʢʘʢ ʙʳʩʪʨʦʪʘ ʨʝʘʢʮʠʠ, ʣʦʚʢʦʩʪʴ, ʚʳʥʦʩʣʠʚʦʩʪʴ; 

ʫʢʨʝʧʣʷʝʪ ʜʳʭʘʪʝʣʴʥʫʶ, ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʫʶ ʠ ʤʳʰʝʯʥʫʶ ʩʠʩʪʝʤʳ; ʩʥʠʤʘʝʪ ʫʤʩʪʚʝʥʥʫʶ 

ʫʩʪʘʣʦʩʪʴ; ʫʣʫʯʰʘʝʪ ʦʙʱʠʡ ʦʙʤʝʥ ʚʝʱʝʩʪʚ.  

ɿʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʚʦʣʝʡʙʦʣ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ɿʘʥʷʪʠʷ 

ʚʦʣʝʡʙʦʣʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʟʨʠʪʝʣʴʥʦʛʦ, ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ, 

ʤʳʰʝʯʥʦʛʦ ʠ ʜʨʫʛʠʭ ʘʥʘʣʠʟʘʪʦʨʦʚ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʜʚʠʞʝʥʠʡ ʧʨʠ ʠʛʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ [2, ʩ. 400]. 

ɸʨʘʣʴʩʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʧʣʘʥʝʪʳ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʨʝʣʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ [3ï6]. ʀʭ ʦʨʛʘʥʠʟʤ 

ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʤʘʨʢʝʨʦʤ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʩʦʩʪʦʷʥʠʶ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ [7, ʩ. 5].  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʝʛʠʦʥʘʭ ʇʨʠʘʨʘʣʴʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʤʝʝʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ [8, ʩ. 7]. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʚʦʣʝʡʙʦʣʘ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʧʦʜʨʦʩʪʢʦʚ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʝʛʠʦʥʝ ʇʨʠʘʨʘʣʴʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 682 ʜʝʪʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʚʣʠʷʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ (ʧʣʶʩ ʢ 

ʪʨʝʭʨʘʟʦʚʳʤ ʚ ʥʝʜʝʣʶ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʨʦʢʘʤ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ) ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʚʦʣʝʡʙʦʣʦʤ, ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʢʘʨʪʘʭ ʜʠʩʧʘʥʩʝʨʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʁʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʥʦʩʪʷʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʨʠʟʠʩʘ ʇʨʠʘʨʘʣʴʷ.  

ʆʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʜʝʪʠ (648), ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ (ʄʫʡʥʘʢʩʢʠʡ, ʂʫʥʛʨʘʜʩʢʠʡ, ʏʫʤʘʥʘʡʩʢʠʡ ʠ ʂʘʥʣʳʢʫʣʴʩʢʠʡ ʨʘʡʦʥʳ 

ʈʂ). ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʜʝʪʠ (212), ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʛʦʨʦʜʝ ʅʫʢʫʩʘ.  
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ɺ ʦʙʝʠʭ ʦʙʩʣʝʜʫʝʤʳʭ ʤʝʩʪʥʦʩʪʷʭ ʫʩʣʦʚʠʷ ʫʯʝʙʥʦïʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʩʧʦʨʪʟʘʣ, 

ʩʪʘʜʠʦʥ, ʙʘʩʩʝʡʥ) ʠ ʩʧʝʮʠʬʠʢʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʠʜʘʤ ʩʧʦʨʪʘ ʙʳʣʠ 

ʦʜʠʥʘʢʦʚʳʤʠ.  

ʉʨʘʚʥʠʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙ ʧʦʜʨʦʩʪʢʦʚ ʚ 

ʚʦʟʨʘʩʪʝ 11ï13 ʣʝʪ, ʧʦʩʪʦʷʥʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʊʨʝʥʠʨʦʚʦʯʥʳʝ ʟʘʥʷʪʠʷ ʧʦ ʚʦʣʝʡʙʦʣʫ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʧʦʨʪʠʚʥʦʤ ʟʘʣʝ, ʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʟʘʥʷʪʠʡ ʩʧʦʨʪʠʚʥʦʡ ʙʦʨʴʙʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʟʘʥʠʤʘʶʱʠʭʩʷ: ʤʦʜʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʶʥʳʭ ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʦʪʙʦʨ ʚʳʩʦʢʦʨʦʩʣʳʭ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʧʦ ʜʘʥʥʦʡ ʧʨʠʯʠʥʝ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʩʪʘʥʜʘʨʪʘ ʚ ʨʘʟʚʠʪʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. 

11-ʣʝʪʥʠʝ ʚʦʣʝʡʙʦʣʠʩʪʳ (ʤʘʣʴʯʠʢʠ) ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʩʨʝʜʥʝʤ ʦʢʘʟʘʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʜʣʠʥʥʝʝ ʯʝʤ ʜʝʪʠ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ (ʨ < 0,001), ʠʤʝʷ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ 

ʧʦʢʘʟʘʪʝʣʷʭ ʵʢʩʢʫʨʩʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (ʨ < 0,001); ɾɽʃ (ʨ < 0,05), ʘʙʩʦʣʶʪʥʦʡ (ʨ < 0,001) ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ (ʨ < 0,001) ʩʪʘʥʦʚʦʡ ʜʠʥʘʤʦʤʝʪʨʠʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʫʧʘʷ ʜʝʪʷʤ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʠʩʪʝʚʦʡ ʜʠʥʘʤʦʤʝʪʨʠʠ ʢʘʢ ʧʨʘʚʦʡ (ʨ 

< 0,001; p < 0,001), ʪʘʢ ʠ ʣʝʚʦʡ ʨʫʢʠ (ʨ < 0,01 ʠ p < 0,001). 

ɺ 13 ʣʝʪ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʜʝʪʝʡ ʠʟ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʥʘʜ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠʟ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ ʩʦʭʨʘʥʠʣʦʩʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʣʠʥʳ ʪʝʣʘ (ʨ <0,05) ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝ ʚ 

ʤʘʩʩʝ ʪʝʣʘ.  

ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʝʪʝʡ ʠʟ ʛ. ʅʫʢʫʩʘ ʚ ʘʙʩʦʣʶʪʥʦʡ (ʨ <0,001) ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʥʦʚʦʡ ʜʠʥʘʤʦʤʝʪʨʠʠ (ʨ <0,001) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ð ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ (p 

<0,01). ɼʝʪʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʠʤʝʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʠʣʳ ʧʨʘʚʦʡ ʢʠʩʪʠ (ʨ <0,05).  

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʨʫʧʧ 11-ʣʝʪʥʠʭ ʜʝʚʦʯʝʢ-

ʚʦʣʝʡʙʦʣʠʩʪʦʢ ʦʙʥʘʨʫʞʝʥʥʦʝ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʦʪʥʦʩʠʣʦʩʴ ʪʦʣʴʢʦ ʢ ʜʝʪʷʤ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ ʧʨʦʷʚʠʣʦʩʴ ʚ ʜʠʥʘʤʦʤʝʪʨʠʠ ʧʨʘʚʦʡ (ʨ <0,05) ʠ ʣʝʚʦʡ (ʨ <0,001) ʢʠʩʪʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʠʣʝ ʣʝʚʦʡ ʨʫʢʠ (ʨ <0,01) ʠ ʯʘʩʪʦʪʝ ʧʫʣʴʩʘ (p <0,05). 

ɼʝʚʫʰʢʠ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ 13-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʠʤʝʣʠ ʟʥʘʯʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʥʘʜ ʜʝʚʫʰʢʘʤʠ ʩʚʝʨʩʪʥʠʮʘʤʠ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʜʣʠʥʳ ʪʝʣʘ (ʨ <0,05), ʚ ʄʆʂ (p 

<0,05), ʚ ɸɼ ʩʠʩʪʦʣʠʯʝʩʢʦʤ (p <0,01).  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʙʦʙʱʘʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ ð ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʬʘʢʪʦʨʘ ʩʨʝʜʳ ʥʘ ʜʣʠʥʥʦʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʣʘ ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʛʨʫʧʧʳ, ʘʙʩʦʣʶʪʥʫʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʠʣʫ ʙʦʣʴʰʠʭ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ (ʫ 

ʧʦʜʨʦʩʪʢʦʚ), ʘ ʪʘʢʞʝ ʥʘ ʥʘʧʨʷʞʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʧʦʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʉʉʉ ʟʘ ʩʯʝʪ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʫʝʪʩʷ 

ʫʯʝʙʥʦïʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʩʧʦʨʪʘ, ʥʝ ʙʝʟʨʘʟʣʠʯʥʳ ʜʣʷ ʦʨʛʘʥʠʟʤʘ 

ʨʝʙʝʥʢʘ ʥʘ ʵʪʘʧʝ ʦʥʪʦʛʝʥʝʟʘ ʚ 11ï13 ʣʝʪ, ʧʦʩʢʦʣʴʢʫ ʜʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʢʦʥʪʨʦʣʴʥʫʶ 

ʛʨʫʧʧʫ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʘʰʠ ʜʘʥʥʳʝ, ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʦʧʝʨʝʞʘʶʪ ʩʚʝʨʩʪʥʠʢʦʚ 

ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ɻ ʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. ʇʨʠ ʵʪʦʤ ʟʘ ʜʚʫʭʣʝʪʥʠʡ ʧʝʨʠʦʜ ʟʘʥʷʪʠʡ 
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ʩʧʦʨʪʦʤ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ, ʩʦʩʪʷʟʘʥʠʡ, ʚʥʝʪʨʝʥʠʨʦʚʦʯʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʪʨʝʙʫʝʪʩʷ ʫʯʝʪ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʘʥʠʤʘʶʱʠʭʩʷ, ʚʠʜʦʚ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʠ ʫʩʣʦʚʠʡ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʚʦʠʤʠ ʢʦʨʥʷʤʠ ʪʠʙʝʪʩʢʠʡ ʤʘʩʩʘʞ ʢʫïʥʴʝ ʫʭʦʜʠʪ ʚ ʛʣʫʙʦʢʫʶ ʜʨʝʚʥʦʩʪʴ. 

ʏʪʦʙʳ ʩʥʷʪʴ ʠʣʠ ʦʙʣʝʛʯʠʪʴ ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ, ʪʠʙʝʪʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʝʤʳ ʧʦʛʣʘʞʠʚʘʥʠʷ ʪʝʣʘ ʣʘʜʦʥʷʤʠ, ʥʘʜʘʚʣʠʚʘʥʠʷ ʥʘ ʪʦʯʢʠ ʣʦʢʪʷʤʠ, ʢʘʤʥʷʤʠ ʠ ʧʘʣʦʯʢʘʤʠ. 

ʄʘʩʩʘʞ ʢʫïʥʴʝ ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʪʝʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʙʱʝʝ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ. 

 

Abstract. Ku Nye Tibetan massage of the skin has a beneficial effect on the whole body, the 

nervous system, various organs and functions of the body, it is used not only for deep relaxation, but 

also as a general wellness, effective therapeutic and preventive remedy, balances all body energies, 

the balance of which automatically ensures good health. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʠʙʝʪʩʢʘʷ ʤʝʜʠʮʠʥʘ, ʤʘʩʩʘʞ ʢʫ-ʥʴʝ, ʛʘʨʤʦʥʠʷ, ʟʜʦʨʦʚʦʝ 

ʪʝʣʦ. 

 

Keywords: traditional Tibetan medicine, Ku Nye massage, harmony, healthy body. 

 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʠʙʝʪʩʢʘʷ ʤʝʜʠʮʠʥʘ ð ʜʨʝʚʥʷʷ ʥʘʫʢʘ ʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʕʪʦ ʛʘʨʤʦʥʠʯʥʘʷ ʩʠʩʪʝʤʘ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʜʨʝʚʥʦʩʪʠ ʦ ʣʝʯʝʥʠʠ ʧʨʠʨʦʜʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʟʛʣʷʜʦʚ ʠ ʦʧʳʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʚʨʘʯʫ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʣʶʙʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʘ ʤʝʜʠʮʠʥʩʢʘʷ 

ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʦ ʨʘʙʦʪʝ ʟʜʦʨʦʚʦʛʦ ʪʝʣʘ, ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʠʭ ʧʨʠʯʠʥʘʭ, ʦ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ. ʄʥʦʛʠʝ ʤʝʪʦʜʳ ʪʝʨʘʧʠʠ ʷʚʣʷʶʪʩʷ ʫʢʨʘʰʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʠʙʝʪʩʢʦʡ ʤʝʜʠʮʠʥʳ: ʧʦʜʨʦʙʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ; 

ʙʦʛʘʪʳʡ ʘʨʩʝʥʘʣ ʣʝʢʘʨʩʪʚ, ʧʨʦʩʪʦʡ ʠ ʩʣʦʞʥʳʡ; ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʠʙʝʪʩʢʘʷ ʤʝʜʠʮʠʥʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʙʥʦʝ ʜʝʣʦ. ɺ ʥʘʰʝ ʜʠʥʘʤʠʯʥʦʝ ʠ ʥʝʧʨʝʨʳʚʥʦ ʫʩʢʦʨʷʶʱʝʝʩʷ ʚʨʝʤʷ 

ʙʦʣʴʰʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʙʳʪʠʡ, ʜʝʣ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʤʳ ʚʳʥʫʞʜʝʥʳ ʞʠʪʴ ʚ 

ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʚʝʩʪʠ ʥʝ ʪʠʧʠʯʥʳʡ ʜʣʷ ʥʘʰʝʛʦ ʪʝʣʘ ʦʙʨʘʟ 

ʞʠʟʥʠ, ʟʘʯʘʩʪʫʶ ʤʘʣʦʧʦʜʚʠʞʥʳʡ, ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʷ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ [1, c. 65]. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʠʙʝʪʩʢʘʷ ʤʝʜʠʮʠʥʘ ʨʝʢʦʤʝʥʜʫʝʪ ʤʘʩʩʘʞ ʢʫïʥʴʝ. ʕʬʬʝʢʪʠʚʥʳʝ 

ʤʝʪʦʜʳ ʪʠʙʝʪʩʢʦʛʦ ʤʘʩʩʘʞʘ ʢʫïʥʴʝ ʷʚʣʷʶʪʩʷ ʧʨʝʢʨʘʩʥʳʤ ʧʦʜʘʨʢʦʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʢʨʘʩʦʪʳ 

ʥʘʰʝʛʦ ʪʝʣʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʥʝʨʛʠʯʥʦʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʠ ʛʘʨʤʦʥʠʯʥʦʡ ʞʠʟʥʠ. 
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ʅʘ ʩʦʯʝʪʘʥʠʠ ʣʝʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʳ ʠ ʧʨʠʥʮʠʧʦʚ ʮʠʨʢʫʣʷʮʠʠ ʵʥʝʨʛʠʠ ʚ ʪʝʣʝ 

ʯʝʣʦʚʝʢʘ ʠ ʦʩʥʦʚʘʥ ʤʦʱʥʳʡ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʪʠʙʝʪʩʢʦʛʦ ʤʘʩʩʘʞʘ ʢʫïʥʴʝ [2, c. 148].  

ʂʫïʥʴʝ ð ʫʥʠʢʘʣʴʥʳʡ ʣʝʯʝʙʥʳʡ ʤʘʩʩʘʞ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʣʦ ʚ 

ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʠ ʛʘʨʤʦʥʠʠ. 

ʆʩʥʦʚʦʡ ʢʫïʥʴʝ ʷʚʣʷʝʪʩʷ ʤʘʩʩʘʞ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʤʘʩʝʣ ʠ ʩʦʩʪʘʚʦʚ, ʘ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʤʫ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʜʫʨʳ. 

ʊʠʙʝʪʩʢʠʡ ʤʘʩʩʘʞ ʢʫïʥʴʝ ð ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʘʷ, ʧʨʠʷʪʥʘʷ, ʛʘʨʤʦʥʠʨʫʶʱʘʷ ʠ 

ʨʘʩʩʣʘʙʣʷʶʱʘʷ ʯʘʩʪʴ ʪʠʙʝʪʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʧʦʤʦʛʘʝʪ ʩʦʭʨʘʥʠʪʴ ʤʦʣʦʜʦʩʪʴ, ʩʥʠʤʘʝʪ 

ʫʩʪʘʣʦʩʪʴ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ, ʫʣʫʯʰʘʝʪ ʥʘʩʪʨʦʝʥʠʝ, ʩʥʠʤʘʝʪ ʩʪʨʝʩʩ ʠ ʛʣʫʙʦʢʦ ʠʟʫʯʘʝʪ ʚʩʝ ʪʝʣʦ. 

ʄʷʛʢʠʡ ʠ ʧʨʠʷʪʥʳʡ ʤʘʩʩʘʞ ʢʫïʥʴʝ ʧʦʤʦʛʘʝʪ ʩʦʭʨʘʥʠʪʴ ʤʦʣʦʜʦʝ ʪʝʣʦ, ʢʨʘʩʦʪʫ ʠ 

ʟʜʦʨʦʚʴʝ. ʆʥ ʧʦʨʘʟʠʪʝʣʴʥʦ ʤʥʦʛʦʦʙʨʘʟʝʥ ʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʢʦʩʤʝʪʠʯʝʩʢʠʡ ʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʤʘʩʩʘʞ, ʪʨʘʚʷʥʳʝ ʚʘʥʥʳ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ (ʠʛʣʦʫʢʘʣʳʚʘʥʠʝ, 

ʢʦʤʧʨʝʩʩʳ ʠ ʩʦʛʨʝʚʘʥʠʝ), ʘʥʪʠʮʝʣʣʶʣʠʪʥʳʡ ʤʘʩʩʘʞ, ʤʘʩʩʘʞ ʢʘʤʥʷʤʠ, ʤʘʩʩʘʞ ʤʝʨʠʜʠʘʥʦʚ, 

ʤʘʩʩʘʞ ʃʘ, ʤʘʩʩʘʞ ʨʘʢʦʚʠʥʘʤʠ, ʧʘʣʦʯʢʠ ʖʢïʯʦ ʠ ʪ. ʜ. 

ʄʘʩʩʘʞ ʢʫ ʥʴʝ ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʥʦʡ ʨʝʣʘʢʩʘʮʠʠ, ʥʦ ʠ ʢʘʢ ʦʙʱʝʝ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, 

ʫʨʘʚʥʦʚʝʰʠʚʘʝʪ ʚʩʝ ʵʥʝʨʛʠʠ ʪʝʣʘ, ʙʘʣʘʥʩ ʢʦʪʦʨʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʝʝ 

ʟʜʦʨʦʚʴʝ. 

ʊʠʙʝʪʩʢʠʡ ʤʘʩʩʘʞ ʢʫïʥʴʝ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʦʢʦʣʦ 3900 ʣʝʪ ʥʘʟʘʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʨʝʚʥʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʐʘʥʛïʐʫʥʛ ʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʚʝʢʦʚ 

ʥʘʨʷʜʫ ʩ ʪʠʙʝʪʩʢʦʡ ʤʝʜʠʮʠʥʦʡ (http://www.manla.ru/info/doctor/ku-nye). 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʢʫïʥʴʝ: ʧʝʨʚʘʷ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʜʣʷ 

ʨʘʩʩʣʘʙʣʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʚʪʦʨʘʷ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ, ʯʪʦʙʳ ʨʘʩʩʣʘʙʠʪʴ ʪʝʣʦ ʠ ʵʥʝʨʛʠʶ, ʫʢʨʝʧʠʪʴ ʦʙʱʝʝ ʩʘʤʦʯʫʚʩʪʚʠʝ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʩʩʘʞʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʚʝʥʪʠʚʥʦʡ ʤʝʨʳ ʫʯʠʪʳʚʘʶʪʩʷ ʚʦʟʨʘʩʪ, ʧʦʣ ʠ ʪʠʧ 

ʧʘʮʠʝʥʪʘ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʤʘʩʣʘ ʠ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ ʪʝʣʘ. ʊʠʙʝʪʩʢʠʡ ʤʘʩʩʘʞ ʦʩʦʙʝʥʥʦ ʧʦʢʘʟʘʥ ʚ ʭʦʣʦʜʥʦʝ 

ʚʨʝʤʷ ʛʦʜʘ, ʘ ʪʘʢʞʝ ʣʶʜʷʤ ʢʦʥʩʪʠʪʫʮʠʠ ɺʝʪʨʘ. 

ʊʠʙʝʪʩʢʘʷ ʤʝʜʠʮʠʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʟʜʦʨʦʚʦʝ ʪʝʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʘʨʤʦʥʠʯʥʦʛʦ ʙʘʣʘʥʩʘ 

ʪʦʥʢʠʭ ʵʥʝʨʛʠʡ ʠ ʙʦʣʝʟʥʝʡ ʢʘʢ ʥʘʨʫʰʝʥʠʷ ʵʪʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʇʦʵʪʦʤʫ ʪʠʙʝʪʩʢʠʡ ʤʘʩʩʘʞ 

ʥʘʮʝʣʝʥ ʥʘ ʚʩʝ ʪʝʣʦ ʚ ʮʝʣʦʤ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʨʛʘʥʳ ʠʣʠ ʧʨʦʙʣʝʤʥʳʝ ʦʙʣʘʩʪʠ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʢʚʘʣʴʥʦ ʢʘʞʜʳʡ ʩʘʥʪʠʤʝʪʨ ʚʘʰʝʛʦ ʪʝʣʘ ʫʯʘʩʪʚʫʝʪ ʚ ʤʘʩʩʘʞʝ ʢʫïʥʴʝ ð ʦʪ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʦʣʦʚʳ ʜʦ ʧʘʣʴʮʝʚ ʥʦʛ. 

ʇʨʦʮʝʜʫʨʘ ʤʘʩʩʘʞʘ ʢʫ ʥʴʝ ʜʣʠʪʩʷ ʧʦʣʪʦʨʘ-ʜʚʘ ʯʘʩʘ ʠ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʠʤ 

ʩʨʝʜʩʪʚʦʤ ʦʪ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʪʨʝʩʩʦʚ, ʙʝʩʩʦʥʥʠʮʳ, ʥʝʨʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʜʝʧʨʝʩʩʠʚʥʳʭ 

ʩʦʩʪʦʷʥʠʡ, ʜʣʷ ʩʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ɼʦʢʪʦʨ ʅʠʜʘ ʏʝʥʘʛʮʘʥʛ ʩʦʙʨʘʣ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʝʭʥʠʢʠ ʤʘʩʩʘʞʘ ʠ 

ʧʨʦʮʝʜʫʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʝʛʦ ʨʦʜʠʥʝ ʚ ʊʠʙʝʪʝ. ʄʘʩʩʘʞ ʢʫïʥʴʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ 

ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʝ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʤʦʣʦʞʝʥʠʷ, ʨʘʩʩʣʘʙʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʠ 

ʭʦʨʦʰʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. ɺ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʝʜʠʮʠʥʝ ʤʘʩʩʘʞ ʢʫïʥʴʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʤʝʪʦʜ (ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ, ʧʠʪʘʶʱʘʷ ʪʝʨʘʧʠʷ ʜʣʷ ʣʶʜʝʡ, 

ʠʩʪʦʱʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠ ʠ ʧʩʠʭʠʯʝʩʢʠ). 

ʄʘʩʩʘʞ ʢʫïʥʴʝ ð ʠʜʝʘʣʴʥʦʝ ʜʦʤʘʰʥʝʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʟʜʦʨʦʚʴʷ ʩʝʤʴʠ ʠ ʙʣʠʟʢʠʭ. ʆʥ ʥʝ ʩʦʜʝʨʞʠʪ ʩʠʣʦʚʳʭ ʧʨʠʝʤʦʚ, ʙʝʟʦʧʘʩʝʥ ʠ ʵʬʬʝʢʪʠʚʝʥ. ʂʫï
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ʥʴʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʪʦʥʢʫʶ ʟʘʱʠʪʥʫʶ ʵʥʝʨʛʠʶ ʪʝʣʘ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʫʢʨʝʧʣʷʝʪ ʬʠʟʠʯʝʩʢʦʝ 

ʠ ʤʝʥʪʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ, ʜʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʠʟʙʳʪʦʢ [3, c. 170]. 

ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʤʘʩʩʘʞʘ ʢʫïʥʴʝ ʷʚʣʷʝʪʩʷ ʤʘʩʩʘʞ ʧʘʣʦʯʢʘʤʠ ʶʢïʯʦ. ʄʘʩʩʘʞ ʧʘʣʦʯʢʘʤʠ 

ʢʁ-ʯʦ ð ɻ ʪʦ ʫʥʠʢʘʣʴʥʘʷ ʪʠʙʝʪʩʢʘʷ ʪʝʭʥʠʢʘ ʜʣʷ ʦʙʱʝʛʦ ʦʟʜʦʨʦʚʣʝʥʠʷ, ʦʩʚʦʙʦʞʜʘʝʪ 

ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʠ ʫʩʪʨʘʥʷʝʪ ʟʘʩʪʦʡ ʚ ʵʥʝʨʛʠʠ ʠ ʪʢʘʥʷʭ ʪʝʣʘ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪ ʩʪʨʝʩʩʦʚ ʠ ʧʝʨʝʛʨʫʟʦʢ. ʕʪʦ ʧʦʤʦʛʘʝʪ 

ʵʥʝʨʛʠʠ ʪʝʯʴ ʩʚʦʙʦʜʥʦ ʠ ʙʝʟ ʧʦʤʝʭ, ʫʣʫʯʰʘʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʦʟʜʦʨʘʚʣʠʚʘʝʪ ʦʨʛʘʥʠʟʤ ʚ 

ʮʝʣʦʤ [4, c. 121].  

ʉʧʝʮʠʘʣʴʥʘʷ ʤʘʥʪʨʘ ʠ ʪʨʘʚʳ ʫʩʠʣʠʚʘʶʪ ʜʝʡʩʪʚʠʝ ʧʘʣʦʯʝʢ. ʇʘʣʦʯʢʘʤʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʪʦʯʢʠ ʪʝʣʘ ʠ ʤʘʩʩʠʨʫʶʪʩʷ ʤʳʰʝʯʥʳʝ ʟʦʥʳ. ʅʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʪʠʙʝʪʩʢʠʭ ʤʘʩʩʘʞʥʳʭ ʧʘʣʦʯʝʢ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʧʦʩʪʫʢʠʚʘʥʠʡ, ʨʘʩʪʠʨʘʥʠʡ ʠ ʥʘʞʘʪʠʡ ʥʘ 

ʤʳʰʮʳ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʩʦʛʣʘʩʥʦ ʪʠʙʝʪʩʢʦʡ ʤʝʜʠʮʠʥʝ ʧʨʦʭʦʜʷʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʦʯʢʠ.  

ʄʘʩʩʘʞ ʧʘʣʦʯʢʘʤʠ ʧʦʣʝʟʝʥ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ: ʩʥʠʤʘʝʪ ʩʪʨʝʩʩ, ʧʨʠʩʪʫʧʳ ʧʘʥʠʢʠ, 

ʚʦʟʙʫʞʜʝʥʥʦʩʪʴ, ʟʘʪʦʨʤʦʞʝʥʥʦʩʪʴ. ʊʘʢʞʝ ʫʣʫʯʰʘʝʪ ʧʘʤʷʪʴ ʠ ʦʙʦʩʪʨʷʝʪ ʚʦʩʧʨʠʷʪʠʝ, 

ʥʦʨʤʘʣʠʟʫʝʪ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ, ʩʥʠʤʘʝʪ ʙʦʣʝʟʥʝʥʥʳʝ ʦʱʫʱʝʥʠʷ ʚ ʩʫʩʪʘʚʘʭ, ʫʤʝʥʴʰʘʝʪ 

ʙʦʣʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʛʦʣʦʚʥʳʝ, ʤʳʰʝʯʥʳʝ, ʢʠʰʝʯʥʳʝ ʠ ʜʨ.), ʫʣʫʯʰʘʝʪ 

ʧʠʱʝʚʘʨʝʥʠʝ, ʧʦʤʦʛʘʝʪ ʧʨʠ ʤʝʪʝʦʨʠʟʤʝ, ʛʘʟʘʭ, ʫʣʫʯʰʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

ʧʘʨʘʣʠʯʘʭ ʫʣʫʯʰʘʝʪ ʩʣʫʭ, ʧʦʤʦʛʘʝʪ ʧʨʠ ʘʩʪʤʝ. 

ʊʠʙʝʪʩʢʠʡ ʤʘʩʩʘʞ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʝʟʝʥ ʜʣʷ ʚʩʝʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʪʝʭ, ʢʪʦ 

ʟʘʥʠʤʘʝʪʩʷ ʡʦʛʦʡ: ʠ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ, ʠ ʜʣʷ ʣʶʜʝʡ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʨʘʢʪʠʢʠ, ʪʘʢ 

ʢʘʢ ʨʘʙʦʪʘʝʪ ʩ ʪʝʣʦʤ ʠ ʵʥʝʨʛʠʝʡ ʥʘ ʦʯʝʥʴ ʛʣʫʙʦʢʦʤ ʫʨʦʚʥʝ [5, c. 23]. 

ʊʠʙʝʪʩʢʘʷ ʤʝʜʠʮʠʥʘ ʟʘʪʨʘʛʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ, ʥʦ ʪʘʢʞʝ ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʠ 

ʦʢʨʫʞʝʥʠʝ, ʵʢʦʣʦʛʠʶ, ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʠ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʪʦʡ ʩʨʝʜʦʡ. ʆʥʘ 

ʧʨʝʜʣʘʛʘʝʪ ʟʜʦʨʦʚʫʶ ʛʘʨʤʦʥʠʯʥʫʶ ʞʠʟʥʴ ʚ ʙʘʣʘʥʩʝ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʠ ʜʫʭʦʚʥʦʝ ʨʘʟʚʠʪʠʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʪʠʙʝʪʩʢʦʡ ʤʝʜʠʮʠʥʳ 

ʩʫʱʝʩʪʚʫʶʪ ʫʥʠʢʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʨʘʯʫ, ʢʦʪʦʨʳʡ ʚʩʝ ʩʚʦʝ ʚʨʝʤʷ ʦʙʳʯʥʦ 

ʧʦʩʚʷʱʘʝʪ ʣʝʯʝʥʠʶ ʧʘʮʠʝʥʪʦʚ, ʜʦʩʪʠʯʴ ʧʨʦʩʚʝʪʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺʳʩʢʘʟʘʥʳ ʧʦʣʦʞʝʥʠʷ ʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʵʥʝʨʛʠʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʝʝ 

ʠʥʝʨʪʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʢ ʨʝʘʢʮʠʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʟʤʫʱʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʦʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʨʝʥʜʳ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʥʦʨʤʳ ʬʘʢʪʦʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʘʤ ʪʦʯʢʠ 

ʧʝʨʝʛʠʙʘ ʚ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʪʨʝʥʜʘʭ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʋʪʚʝʨʞʜʘʝʪʩʷ ʬʘʢʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʧʨʫʛʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʫʪʝʤ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
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ʦʪʜʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ/ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚʝʜʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʙʦʩʥʦʚʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʫʪʝʤ ʩʝʣʝʢʮʠʠ.  

 

Abstract. Provisions are made about the predictive functions of quality and quantity of energy 

in the environment. The basic properties of the environment are given: its inertness and stability as 

a reaction to the influence of disturbing factors. As examples, the determining trends of plant 

productivity changes are shown depending on the quantitative parameters of the acting factors. It is 

proposed to use for optimization the norms of factors corresponding to the coordinates of the 

inflexion point in the curvilinear trends of the change in productivity. Affirms the possibility of 

changing the elastic stability by directing the impact on individual factors by optimizing 

technological methods and/or using certain means of running a particular agricultural sector. The 

possibility of changing resistance by selection has been substantiated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʠʷ, ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, 

ʩʚʦʡʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʥʝʨʪʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʫʧʨʫʛʘʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʟʠʩʪʝʥʪʥʘʷ, 

ʬʘʢʪʦʨʳ, ʧʨʦʛʥʦʟʥʳʝ ʬʫʥʢʮʠʠ. 

 

Keywords: agricultural ecology, quality and quantity of energy, properties of the environment, 

inertia, stability elastic, stability resistant, factors, predictive functions. 

 

ɺʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ̫ ʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʚʝʢʪʦʨʘ, ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ 

ʯʝʣʦʚʝʢʦʤ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʦʙʲʝʢʪʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʝʣʦʚʝʢʦʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʠʙʦʣʴʰʠʤ 

ʥʘʙʦʨʦʤ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜ r

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ [2, 3, 5, 6,]. 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʬʦʥʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʷ 

ʝʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʚʝʢʪʦʨʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʚʘʨʠʘʮʠʷ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʢʨʘʪʥʳʭ ʟʥʘʯʝʥʠʡ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ) [1, 5].  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʠʩʪʝʤʝ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ 

ʦʮʝʥʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʛʥʦʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ ʨʝʘʢʮʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʜʝʡʩʪʚʫʶʱʠʝ ʬʘʢʪʦʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [6]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʝʢʪʦʨ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ 

ʥʘʨʫʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [3, 7].  

ʀʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʧʦʢʘʟʳʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʝʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʠ, ʯʝʤ ʙʦʣʴʰʝ ʝʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʝʤ ʚʳʰʝ ʢʘʯʝʩʪʚʦ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʚʠʜʦʚ ʝʝ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʚʚʠʜʫ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʘʯʝʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, 

ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ, ʦʪʤʝʯʘʝʪʩʷ ʠ ʚʳʩʦʢʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʝʝ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʅʘʧʨʠʤʝʨ: ʚ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʢʫʢʫʨʫʟʥʳʡ ʤʦʪʳʣʝʢ. 
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ʇʦʩʘʜʢʘ ʥʘ ʪʦʤ ʞʝ ʧʦʣʝ ʢʘʨʪʦʬʝʣʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʜʨʫʛʠʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʫʢʫʨʫʟʦʡ, 

ʢʘʯʝʩʪʚʦʤ ʵʥʝʨʛʠʠ, ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʜʨʫʛʦʛʦ çʧʦʪʨʝʙʠʪʝʣʷè ð ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʧʦʩʝʚʘʭ ʦʜʥʦʣʝʪʥʠʭ 

ʢʫʣʴʪʫʨ. ʀʟ ʚʳʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʝʚʦʦʙʦʨʦʪʳ ʚ ʩʠʩʪʝʤʝ ʟʝʤʣʝʜʝʣʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʨʦʢʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɺʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʟʝʤʣʝʜʝʣʠʠ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ð 

ʧʝʨʚʠʯʥʦʡ, ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʩʘʤʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʷʚʣʷʝʪʩʷ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ. ʊʦ ʝʩʪʴ ʦʥʘ 

ʞʝ ʦʪʣʠʯʘʝʪʩʷ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ. 

ɺ ʦʧʨʝʜʝʣʝʥʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʞʠʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʧʨʦʮʝʩʩʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʠʭ 

ʩʚʦʡʩʪʚ ð ʠʥʝʨʪʥʦʩʪʴ ʨʝʘʢʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʲʝʢʪʳ ʚ ʧʣʘʥʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʝʢʪʦʨʘ, ʩʪʝʧʝʥʠ 

ʠ ʭʘʨʘʢʪʝʨʘ ʠʭ ʨʝʘʢʮʠʠ ʥʘ ʜʝʡʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʉ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʧʦ ʠʭ ʚʣʠʷʥʠʶ ʥʘ ʠʟʫʯʘʝʤʳʝ ʦʙʲʝʢʪʳ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʠʣʠ ʠʥʛʠʙʠʨʫʶʱʠʝ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʬʘʢʪʦʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ, 

ʪʘʢ ʠ ʠʥʛʠʙʠʨʫʶʱʠʤʠ ʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʨʝʤʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʀʥʝʨʪʥʦʩʪʴ, ʢʘʢ ʨʝʘʢʮʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʚʦʟʤʫʱʘʶʱʠʝ ʬʘʢʪʦʨʳ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʪʘʚʘʪʴʩʷ ʚ ʥʝʠʟʤʝʥʥʳʭ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʭʦʪʷ ʠʭ ʜʝʡʩʪʚʠʝ ʧʨʝʢʨʘʪʠʣʦʩʴ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ 

ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘʧʨʠʤʝʨ, ʬʘʢʪʦʨ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ 

ʧʦ ʩʚʦʝʤʫ ʜʝʡʩʪʚʠʶ ʥʦʩʠʪ ʠʥʝʨʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʵʪʦʤ ʠʥʝʨʪʥʦʩʪʴ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʢʘʢ ʚ 

ʩʪʠʤʫʣʠʨʫʶʱʝʤ, ʪʘʢ ʠ ʠʥʛʠʙʠʨʫʶʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʢ ʩʚʦʡʩʪʚʦ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ/ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʢʘʯʝʩʪʚʫ ʢʦʣʠʯʝʩʪʚʘ ʜʝʡʩʪʚʫʶʱʝʛʦ ʬʘʢʪʦʨʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʠ, ʚʳʨʘʞʘʝʤʦʡ ʯʝʨʝʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʥʘʧʨʠʤʝʨ, ʙʠʦʤʘʩʩʫ ʢʦʥʢʨʝʪʥʳʭ ʞʠʚʳʭ ʦʙʲʝʢʪʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʧʘʨʘʤʝʪʨʳ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ɻ ʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʜʨ.) ð ʩ 

ʜʨʫʛʦʡ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣ ʠ ʚʝʢʪʦʨ ʥʘʨʘʩʪʘʥʠʷ (ʫʙʳʚʘʥʠʷ) ʵʥʝʨʛʠʠ. ʅʘʧʨʠʤʝʨ, 

ʚʥʝʜʨʝʥʠʝ ʩʨʝʜʩʪʚ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʳ (ʨʘʩʪʝʥʠʷ) ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʠʠ ʚ ʚʳʨʘʱʠʚʘʝʤʳʭ ʨʘʩʪʝʥʠʷʭ. ʊʦ ʝʩʪʴ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʥʘʢʦʧʣʝʥʥʦʡ ʚ ʫʜʦʙʨʝʥʠʷʭ, ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɺ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ, ʚʳʩʢʘʟʘʥʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢʘʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪ ʚʠʜʦʚʳʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʘ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ð ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʪʫʧʘʶʱʝʡ ʢ ʥʠʤ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʢʪʦʨ ʠʟʤʝʥʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ʕʤʧʠʨʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʘʨʘʙʦʣʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ ʩ ʚʦʩʭʦʜʷʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʥʘʨʘʩʪʘʥʠʷ ʵʥʝʨʛʠʠ ʜʦ ʫʨʦʚʥʷ ʪʦʯʢʠ 

ʧʝʨʝʛʠʙʘ ʠ ʥʠʩʭʦʜʷʱʠʤ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʝʝ ʥʘʨʘʩʪʘʥʠʷ (ʧʦʩʣʝ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ).  

ɺʳʩʢʘʟʘʥʥʳʝ ʧʦʣʦʞʝʥʠʷ ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ʊʘʢ, ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʖ. ʆʜʫʤʘ (1980) ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʢʘʯʝʩʪʚʦ 
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ʵʥʝʨʛʠʠ, ʢʘʢ ʝʝ ʩʚʦʡʩʪʚʦ, ʥʘʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʨ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʘʤʳʤ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʵʥʝʨʛʠʠ ʦʙʣʘʜʘʝʪ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ. ʉʣʝʜʫʷ ʪʘʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ, 

ʢʘʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʝʝ ʧʦʣʫʯʝʥʠʷ, ʯʪʦ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʠʤʝʥʠʤʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ [3]. 

ʉ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʩʢʘʟʘʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʥʘʤʠ ʧʨʦʚʦʜʠʣʘʩʴ ʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʥʘ ʪʨʝʭ ʩʦʨʪʘʭ ʚʠʥʦʛʨʘʜʘ (ʂʨʠʩʪʘʣʣ, ʃʝʚʦʢʫʤʩʢʠʡ ʠ ʇʦʜʘʨʦʢ 

ʄʘʛʘʨʘʯʘ) ʚ ʪʝʯʝʥʠʝ 2011ï2017 ʛʛ., ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʥʝ ʫʢʨʳʚʥʦʡ ʢʫʣʴʪʫʨʝ ʥʘ ʘʣʣʶʚʠʘʣʴʥʦ-

ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ. ʀʟ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʟʚʘʥʥʳʝ 

ʩʦʨʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʨʦʢʘʤ ʩʦʟʨʝʚʘʥʠʷ ʫʨʦʞʘʷ, ʭʘʨʘʢʪʝʨʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʩʪʝʧʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ, ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʨʝʘʢʮʠʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʡ ʠʟʚʝʩʪʠ ʚ ʧʦʯʚʝ, ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʫʩʣʦʚʠʷ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦ ʛʦʜʘʤ ʚʝʛʝʪʘʮʠʠ ʠ ʜʨ. 

ɺ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʚ ʪʝʯʝʥʠʝ ʥʘʟʚʘʥʥʦʛʦ ʩʨʦʢʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʠ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʥʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʠ (ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ) ʢʫʩʪʦʚ, ʢʘʯʝʩʪʚʘ ʛʨʦʟʜʝʡ ʠ ʷʛʦʜ, 

ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʥʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʭʣʦʨʦʟʘ ʣʠʩʪʴʝʚ ʥʘ ʬʦʥʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʨʦʚʥʝʡ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʨʝʜʝʣʘʭ ʥʘʩʘʞʜʝʥʠʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ 2008 ʛʦʜʫ. 

ʅʘʩʘʞʜʝʥʠʷ ʟʘʣʦʞʝʥʳ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʳʤʠ ʩʘʞʝʥʮʘʤʠ, ʩ ʨʘʟʤʝʱʝʥʠʝʤ 3Ĭ1,5 ʤ, ʚʝʜʫʪʩʷ ʥʘ 

ʰʪʘʤʙʘʭ ʩ ʢʦʨʜʦʥʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʣʦʜʦʚʳʭ ʟʚʝʥʴʝʚ, ʙʝʟ ʫʢʨʳʪʠʷ ʢʫʩʪʦʚ ʥʘ ʟʠʤʫ 

(ʈʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1. ʐʪʘʤʙʦʚʳʝ ʥʝ ʫʢʨʳʚʥʳʝ ʚʠʥʦʛʨʘʜʥʠʢʠ ʩʦʨʪʘ ʈʠʩʫʩ 
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ʋʯʝʪʳ ʠ ʠʟʤʝʨʝʥʠʷ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʤʝʪʦʜʫ ʄ. ɸ. ʃʘʟʘʨʝʚʩʢʦʛʦ (1968). ɼʣʷ ʵʪʦʛʦ ʦʪʚʦʜʠʣʠ ʩʪʘʮʠʦʥʘʨʥʳʝ ʫʯʘʩʪʢʠ ʥʘʩʘʞʜʝʥʠʡ, 

ʦʭʚʘʪʳʚʘʶʱʠʝ ʧʦ 5 ʨʷʜʦʚ ʧʦʩʘʜʦʢ ʩ 60-ʪʴʶ ʫʯʝʪʥʳʤʠ ʢʫʩʪʘʤʠ ʚ ʢʘʞʜʦʤ. ɺ ʧʨʝʜʝʣʘʭ 

ʢʘʞʜʦʛʦ ʨʷʜʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʘʚʛʫʩʪʝ 2010 ʛʦʜʘ, ʚʳʜʝʣʷʣʠ 

ʪʠʧʠʯʥʳʝ ʜʣʷ ʥʘʩʘʞʜʝʥʠʡ ʢʫʩʪʳ,  

ɺ ʯʠʩʣʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ð ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʘʟʦʪʘ 

ʠ ʬʦʩʬʦʨʘ; ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʛʥʦʷ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʩʚʦʷʝʤʳʭ ʬʦʨʤ ʘʟʦʪʘ ʠ 

ʬʦʩʬʦʨʘ ʜʦʩʪʠʛʘʣʦʩʴ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʚʫʭï ʯʝʪʳʨʝʭï, ʚʦʩʴʤʠï ʠ 

ʜʝʩʷʪʠʢʨʘʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʫʨʦʚʥʶ. ɺ ʪʘʢʠʭ ʞʝ ʦʪʥʦʰʝʥʠʷʭ ʠʟʤʝʥʷʣʠ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʧʝʨʝʛʥʦʷ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʚʠʜʝ ʧʝʨʝʧʨʝʚʰʝʛʦ 

ʥʘʚʦʟʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʬʦʥʝ 

ʜʦʩʪʘʪʦʯʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ: ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 2ï2,5 

ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ʇʨʠ ʵʪʦʤ, ʙʣʘʛʦʜʘʨʷ ʣʝʜʥʠʢʦʚʦʤʫ ʧʠʪʘʥʠʶ ʨʝʢ, ʚ ʙʘʩʩʝʡʥʝ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʷʪʩʷ ʥʘʩʘʞʜʝʥʠʷ ʚʠʥʦʛʨʘʜʘ, ʜʘʞʝ ʚ ʩʘʤʳʝ ʞʘʨʢʠʝ ʤʝʩʷʮʳ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʝ 

ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 2,5 ʤ. ʉʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʡ ʠʟʚʝʩʪʠ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 12 ʤʛïɻʢʚ./100 ʛ. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʠ 

ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ ʬʦʩʬʦʨʘ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʚ ʧʨʝʜʝʣʘʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 78Ñ11 ʠ 19Ñ2,1 ʤʛ/1 ʢʛ ʧʦʯʚʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʠʤʝʝʪ ʤʝʩʪʦ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ, ʘ ʘʙʠʦʪʠʯʝʩʢʠʭ ð 

ʧʘʨʘʙʦʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʠʣʫ ʨʦʩʪʘ ʧʦʙʝʛʦʚ ʚʠʥʦʛʨʘʜʘ.  
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ʈʠʩʫʥʦʢ 2ʙ. ʀʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʩʦʨʪʘ ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʩʦʮʚʝʪʠʡ 

 

ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

(ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʬʘʢʪʦʨʘ) ʠʤʝʝʪ ʚʦʩʭʦʜʷʱʠʡ ʪʨʝʥʜ (2ʘ) ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʠʣʫ 

ʨʦʩʪʘ ʢʫʩʪʦʚ. ɿʘʚʠʩʠʤʦʩʪʴ ʞʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʠʥʛʠʙʠʨʫʶʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

(ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʩʦʮʚʝʪʠʡ ʙʦʣʝʟʥʷʤʠ) ʠʤʝʝʪ ʥʠʩʭʦʜʷʱʠʡ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʨʝʥʜ (2ʙ).  

ɺʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ (ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ, ʨʝʞʠʤʘ 

ʫʚʣʘʞʥʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʜʨ.) ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʠʣʫ ʨʦʩʪʘ ʚʠʥʦʛʨʘʜʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʨʘʞʘʝʪʩʷ ʧʘʨʘʙʦʣʠʯʝʩʢʠʤ ʪʨʝʥʜʦʤ 

(ʈʠʩʫʥʦʢ 3).  

ʇʨʠʚʝʜʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ ʪʨʝʥʜʳ ʠʟʤʝʥʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘ, 

ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʥʘ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʫʨʦʚʥʠ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʢ ʠʥʝʨʪʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨʳ ʚ ʥʘʟʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʥʝʨʪʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ (ʧʦ ɹ. ɻ. ʈʦʟʘʥʦʚʫ, 1984) ʢʘʢ ʩʚʦʡʩʪʚʘ ʨʝʘʢʮʠʠ 

ʞʠʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ/ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤ 

ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʠʞʝʥʠʶ ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ. 

ʇʨʠ ʵʪʦʤ ʜʘʣʴʥʝʡʰʝʝ, ʧʦʩʣʝ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ, ʠʟʤʝʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʩʪʦʚ 

ʚʠʥʦʛʨʘʜʘ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʪʨʝʥʜ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʠʨʘʱʝʥʠʝʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʥʦʨʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʊʘʢʦʝ ʧʨʠʨʘʱʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʠʥʝʨʪʥʦʛʦ ʩʚʦʡʩʪʚʘ ʨʝʘʢʮʠʠ ʚʠʥʦʛʨʘʜʘ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʠʝ ʥʘʨʘʩʪʘʥʠʷ ʬʘʢʪʦʨʘ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʢʫʩʪʦʚ ʧʨʦʜʦʣʞʘʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʊʦ ʝʩʪʴ ʠʤʝʝʪ 

ʤʝʩʪʦ ʧʨʦʜʦʣʞʝʥʠʝ ʨʝʘʢʮʠʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʩʪʦʚ ʜʘʞʝ ʝʩʣʠ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ 

ʧʝʨʝʛʥʦʷ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʚʳʰʘʶʪʩʷ. ɺ ʮʝʣʦʤ ʞʝ ʠʥʝʨʪʥʦʩʪʴ ʢʘʢ 

ʩʚʦʡʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʈʠʩ. 2ʙ. ʀʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʩʦʨʪʘ ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 
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ʠʥʝʨʪʥʦʩʪʴ ʨʝʘʢʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʫʪʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʘʢʪʦʨʳ, ʝʝ 

ʚʳʟʳʚʘʶʱʠʝ.  

 

 
 

ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʢʨʘʪʥʦʩʪʠ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

 

ʉʣʝʜʫʷ ʚʳʩʢʘʟʘʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʵʥʝʨʛʠʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦʣʞʥʳ 

ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʠʟʤʝʥʝʥʠʷ ʪʨʝʥʜʦʚ ʨʝʛʫʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʢʦʥʢʨʝʪʥʦʤ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʚʠʥʦʛʨʘʜʥʠʢʘʭ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʥʘ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ, ʥʦʨʤʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʪʴ ʰʝʩʪʠ- 

ʚʦʩʴʤʠʢʨʘʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʫʨʦʚʥʶ 

ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʝʛʥʦʷ ʚ ʧʦʯʚʝ. ɺʳʰʝ ʵʪʦʛʦ ʫʨʦʚʥʷ ʦʪʤʝʯʘʝʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʦʝ ʥʘʨʘʩʪʘʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʚ ʠʥʝʨʪʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʠʥʝʨʪʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩʦʨʪʦʚ ʠ ʦʙʣʘʜʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʬʣʫʢʪʫʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ.  

ʇʨʠʤʝʨʦʤ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʣʫʞʠʪ ʠʥʝʨʪʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ 

ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ ʩʦʨʪʦʚ ʨʘʥʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚʝʛʝʪʘʮʠʠ (ʈʠʩʫʥʦʢ 4). ʅʘʯʘʣʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʘʭʘʨʠʩʪʦʩʪʠ ʩʦʢʘ ð 5ï7 ʘʚʛʫʩʪʘ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ 2 ʜʥʷ. ʉʨʝʜʥʝʝ ʟʘ 2015ï2017 ʛʛ. 

 

ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʘʪʥʦʩʪʠ ʥʦʨʤ 
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ʈʠʩʫʥʦʢ 4. ʀʥʝʨʪʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʩʘʭʘʨʦʚ  

ʚ ʩʦʢʝ ʨʘʥʥʝʛʦ ʠ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʢ ʩʚʦʡʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʚʦʟʤʫʱʘʶʱʠʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʜʚʘ ʚʠʜʘ ʠʭ ʨʝʘʢʮʠʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʫʪʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʊʘʢ, ʩʚʦʡʩʪʚʦ ʫʧʨʫʛʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʩʧʦʩʦʙʥʳ ʚʦʩʩʪʘʥʦʚʠʪʴ (ʧʦʜʜʝʨʞʠʚʘʪʴ) 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʚʦʟʤʫʱʘʶʱʝʛʦ ʬʘʢʪʦʨʘ. 

ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʩ ʩʦʨʪʘʤʠ ʚʠʥʦʛʨʘʜʘ ʚʳʩʢʘʟʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʬʘʢʪʦʤ. ʇʨʠ ʦʙʨʝʟʢʝ ʚʠʥʦʛʨʘʜʘ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʛʨʫʟʢʠ ʧʦʙʝʛʘʤʠ 

ʢʫʩʪʳ ʩʧʦʩʦʙʥʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʟʘʜʘʥʥʫʶ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʪʨʫʢʪʫʨʫ. ʇʨʠ ʵʪʦʤ, ʠʩʧʦʣʴʟʫʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʥʘʧʨʠʤʝʨ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʤʦʞʥʦ ʚʣʠʷʪʴ ʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʫʩʪʦʚ (ʊʘʙʣʠʮʘ) ʜʘʞʝ ʟʘ ʛʦʜʠʯʥʳʡ ʩʨʦʢ ʚʝʛʝʪʘʮʠʠ.  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʘʞʥʦ, ʯʪʦ ʚʦʟʤʫʱʘʶʱʠʡ ʬʘʢʪʦʨ: ʦʙʨʝʟʢʘ ʠʣʠ ʯʝʢʘʥʢʘ ʧʦʙʝʛʦʚ, 

ʧʨʦʚʝʜʝʥʠʝ ʦʙʣʦʤʢʠ, ʚʳʨʝʟʢʘ ʨʫʢʘʚʦʚ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʫʩʪ ʥʝ ʧʨʠʚʦʜʷʪ ʢ 

ʧʦʪʝʨʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʟʚʘʥʥʳʝ ʚʦʟʤʫʱʘʶʱʠʝ ʬʘʢʪʦʨʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʠʥʦʛʨʘʜʥʦʝ ʨʘʩʪʝʥʠʝ ʩʧʦʩʦʙʥʳ ʫʩʠʣʠʪʴ ʠʣʠ ʦʩʣʘʙʠʪʴ ʫʧʨʫʛʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ, ʯʝʤ ʘʢʪʠʚʥʝʝ ʠ ʧʦʣʥʝʝ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʢʫʩʪʦʚ, ʪʝʤ ʚʳʰʝ ʫʧʨʫʛʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʪʘ. 

ʂ ʚʦʟʤʫʱʘʶʱʠʤ. ʦʪʥʦʩʷʪʩʷ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʥʳʝ ʥʘʨʫʰʠʪʴ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ɼʣʷ ʢʫʣʴʪʫʨʳ ʚʠʥʦʛʨʘʜʘ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ ʝʝ 

ʨʝʟʠʩʪʝʥʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ/ʠʣʠ ʢ ʧʦʨʘʞʝʥʠʶ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ) ʬʠʣʣʦʢʩʝʨʦʡ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ 

ʚʳʜʝʣʷʝʪʩʷ ʠʟʙʠʨʘʪʝʣʴʥʘʷ (ʨʝʟʠʩʪʝʥʪʥʘʷ) ʫʩʪʦʡʯʠʚʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʩʚʦʡʩʪʚʦ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʚʠʜʦʚ (ʩʦʨʪʦʚ).  

ʈʠʩ. 4. ʀʥʝʨʪʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʩʘʭʘʨʦʚ ʚ ʩʦʢʝ ʨʘʥʥʝʛʦ ʠ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʛʦ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ
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ʉʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ, %
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ʉʨʝʜʥʝ-ʧʦʟʜʥʠʡ ʩʦʨʪ ʈʠʩʫʩ

ʃʦʛʘʨʠʬʤʠʯʝʩʢʠʡ (ʈʘʥʥʠʡ ʩʦʨʪ ʂʨʠʩʪʘʣʣ)

ʃʦʛʘʨʠʬʤʠʯʝʩʢʠʡ (ʉʨʝʜʥʝ-ʧʦʟʜʥʠʡ ʩʦʨʪ
ʈʠʩʫʩ)
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ʊʘʢ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʟʠʘʪʩʢʠʭ ʩʦʨʪʦʚ ʚʠʜʘ Vitis vinifera L. ʧʦʨʘʞʘʝʪʩʷ 

ʬʠʣʣʦʢʩʝʨʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʠʜʦʚ (V. rupestris, V. riparia. V. berlandiery ʠ ʜʨ.) 

ʙʣʘʛʦʜʘʨʷ ʩʫʙʝʨʠʟʘʮʠʠ ʢʦʨʥʠ ʥʝ ʧʦʨʘʞʘʶʪʩʷ ʵʪʠʤ ʚʨʝʜʠʪʝʣʝʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢʫʩʪʳ 

ʚʠʥʦʛʨʘʜʘ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʶʪ ʩʚʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʧʦʛʠʙʘʶʪ. ɺʦ ʚʪʦʨʦʤ ʞʝ ʦʪʤʝʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚʚʠʜʫ 

ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ, ʚʳʟʳʚʘʶʱʝʡ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ. 

ʊʦ ʝʩʪʴ, ʙʣʘʛʦʜʘʨʷ ʨʝʟʠʩʪʝʥʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʳ ʦʙʣʘʜʘʶʪ ʠʟʙʠʨʘʪʝʣʴʥʳʤ 

ʩʚʦʡʩʪʚʦʤ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʢʦʥʢʨʝʪʥʳʭ 

ʚʦʟʤʫʱʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʀʟ ʚʳʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ.  

ʇʨʠʤʝʨʦʤ ʠʟʤʝʥʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʦʨʪʘ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʫʪʝʤ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʦʨʪʦʚ ʩ ʛʠʙʨʠʜʘʤʠ ʉʝʡʚ ʚʠʣʘʨ. ʊʘʢ, ʩʦʨʪʘ 

ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ, ʎʠʪʨʦʥʥʳʡ ʄʘʛʘʨʘʯʘ, ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ, ɹʠʘʥʢʘ ʠ ʜʨʫʛʠʝ ʦʙʣʘʜʘʶʪ 

ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʤʦʨʦʟʘʤ ʠ ʢʦʨʥʝʚʦʡ ʬʦʨʤʝ ʬʠʣʣʦʢʩʝʨʳ. ʇʨʠ ʵʪʦʤ ʫ 

ʥʘʟʚʘʥʥʳʭ ʩʦʨʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʧʦʨʘʞʝʥʠʝ ʤʦʣʦʜʳʭ ʣʠʩʪʴʝʚ ʬʠʣʣʦʢʩʝʨʦʡ (ʈʠʩʫʥʦʢ 5). 

ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʟʤʫʱʘʶʱʠʡ ʬʘʢʪʦʨ (ʬʠʣʣʦʢʩʝʨʫ, ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʠ ʪ. ʧ.) ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʩʪʝʧʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʠʥʦʛʨʘʜʘ. ʊʦ ʝʩʪʴ ʨʝʟʠʩʪʝʥʪʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʤʫʱʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 5. ʄʦʣʦʜʳʝ ʣʠʩʪʴʷ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ, 

 ʧʦʨʘʞʝʥʥʳʝ ʣʠʩʪʦʚʦʡ ʬʦʨʤʦʡ ʬʠʣʣʦʢʩʝʨʳ 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʟʘʪʨʘʪʘʤ ʵʥʝʨʛʠʠ ʠ ʤʘʩʰʪʘʙʘʤ ʝʝ ʧʨʦʷʚʣʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʨʝʘʢʮʠʠ ʥʘ ʥʠʭ ʨʘʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʦʜʠʥʘʢʦʚʦʡ 

ʩʪʝʧʝʥʴʶ ʚʟʘʠʤʦʚʣʠʷʥʠʷ (ʊʘʙʣʠʮʘ) 

 

ʊʘʙʣʠʮʘ. 

ɺʃʀʗʅʀɽ ʀʉʇʆʃʔɿʋɽʄʆʁ ɺ ʉɽʃʔʉʂʆʄ ʍʆɿʗʁʉʊɺɽ  

ʕʅɽʈɻʀʀ ʅɸ ʄɸʉʐʊɸɹʓ ʀ ʍɸʈɸʂʊɽʈ ʅɸʈʋʐɽʅʀʗ ʉʆʉʊʆʗʅʀʗ  

ʈɸɿʃʀʏʅʓʍ ʂʆʄʇʆʅɽʅʊʆɺ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 
ʆʪʨʘʩʣʠ 

ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, 

ɿʘʪʨʘʪʳ 

ʵʥʝʨʛʠʠ, ʚ ʛʦʜ, 

ʪʳʩ ɻʜʞ/ʛʘ 

ʂʦʤʧʦʥʝʥʪʳ ʦʨʛʘʥʠʟʤʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʶ 

ʵʥʝʨʛʠʠ 

ʄʘʩʰʪʘʙʳ ʥʘʨʫʰʝʥʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ɿʝʤʣʝʜʝʣʠʝ  0,8-2,6*10
3 

ʇʦʧʫʣʷʮʠʠ, ʚʦʜʥʘʷ ʠ ʚʦʟʜʫʰʥʘʷ ʩʨʝʜʘ, 

ʧʦʯʚʳ 

ʆʪ ʣʦʢʘʣʴʥʦʛʦ ʜʦ 

ʛʣʦʙʘʣʴʥʦʛʦ 

ɿʘʱʠʪʘ 

ʨʘʩʪʝʥʠʡ 

0,04ï1,1*10
3 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʡ; 

ʚʦʜʥʘʷ, ʚʦʟʜʫʰʥʘʷ ʠ ʧʦʯʚʝʥʥʘʷ ʩʨʝʜʳ 

ʆʪ ʣʦʢʘʣʴʥʦʛʦ ʜʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʄʝʣʠʦʨʘʮʠʷ  0,3ï1,4*10
3 

ɸʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʨʛʘʥʠʟʤʳ ʠ ʠʭ 

ʧʦʧʫʣʷʮʠʠ 

ʆʪ ʣʦʢʘʣʴʥʦʛʦ ʜʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ 0,02ï0,7*10
3 

ɺʦʟʜʫʰʥʘʷ, ʚʦʜʥʘʷ, ʧʦʯʚʝʥʥʘʷ ʩʨʝʜʳ; 

ʦʨʛʘʥʠʟʤʳ ʠ ʠʭ ʧʦʧʫʣʷʮʠʠ 

ʆʪ ʣʦʢʘʣʴʥʦʛʦ ʜʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ɸʛʨʦʭʠʤʠʷ 0,02ï1,2*10
3 

ʆʨʛʘʥʠʟʤʳ ʠ ʠʭ ʦʨʛʘʥʳ, ʚʦʜʥʘʷ ʠ 

ʧʦʯʚʝʥʥʘʷ ʩʨʝʜʳ 

ʃʦʢʘʣʴʥʳʡ 

ʄʝʭʘʥʠʟʘʮʠʷ  ð ʇʦʯʚʘ, ʚʦʜʥʘʷ ʠ ʚʦʟʜʫʰʥʘʷ ʩʨʝʜʳ ʃʦʢʘʣʴʥʳʡ  

 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʩʧʦʩʦʙʥʳ ʚʳʟʚʘʪʴ ʪʘʢʠʝ ʦʪʨʘʩʣʠ, ʢʘʢ ʟʝʤʣʝʜʝʣʠʝ ʠ, ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ ʤʝʣʠʦʨʘʮʠʷ ʠ ʟʘʱʠʪʘ 

ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ, ʧʦʩʣʝʜʥʷʷ ʦʪʨʘʩʣʴ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʟ-ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ 

ʥʘ ʧʝʨʚʠʯʥʳʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʛʦ ʤʠʨʘ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʜʘʞʝ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʩʚʦʡʩʪʚʘʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʥʝʩʫʪ ʚ ʩʝʙʝ 

ʠʥʬʦʨʤʘʮʠʶ, ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʤʫʶ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ ʚʨʝʜʥʝʝ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ɺʳʩʢʘʟʘʥʥʳʝ ʧʦʣʦʞʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʦʪʨʘʩʣʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʟʝʤʣʝʜʝʣʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʧʪʠʤʠʟʘʮʠʝʡ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʩ ʚʝʜʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʤʫʱʘʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ.  
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EVALUATION OF THE CO NTROLLED HYDROLOGICAL -MELIORATIVE STATE 

IN THE IRRIGATED SOILS OF THE SHIRVAN  PLAIN IN AZERBAIJAN  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʶ ʵʣʝʤʝʥʪʳ 

ʛʠʜʨʦʛʝʦʣʦʛʦïʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʫʨʦʚʝʥʴ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʢʘʟʳʚʘʶʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ. ʈʝʟʫʣʴʪʘʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʧʨʠʛʦʜʥʳʭ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 1309 ʢʤ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 7449 ʢʤ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʨʝʥʦʚ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʂɼʉ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ 50,1 ʤ/ʛʘ. 

ʆʧʳʪ ʠ ʨʘʩʯʝʪʳ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʤʝʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʝʤʣʷʥʳʭ ʢʘʥʘʣʦʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, ʣʦʪʢʘʤʠ ʠ ʙʝʪʦʥʠʨʦʚʘʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ʜʘʩʪ 20ï30% ʵʢʦʥʦʤʠʠ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʦʪʚʨʘʪʠʪ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ 

ʫʭʫʜʰʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. 

 

Abstract. A direct impact of the hydrogeologicalïmeliorative condition elements that can be 

quickly changed, subsoil waters level and productivity was analyzed in the article. Management of 

subsoil waters in the Shirvan plain, development, projecting of the irrigated farming in agriculture, 

fulfilment, restoration of the work assumes a great importance in agriculture and irrigation systems 

exploitation. 

Currently, 1.309 km of interïfarm and 7449 km of intraïfarm drains are used, the share of 

which is 50.1 m/ha. 

Experience and calculations have also shown that the replacement of pipelines, concrete 

troughs and channels of existing earthen canals gives 20ï30% savings in irrigation water, largely 

prevents the rise of the groundwater level and the deterioration of irrigated lands. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʨʝʞʠʤ, 

ʧʦʯʚʦ-ʛʨʫʥʪ, ʠʨʨʠʛʘʮʠʷ. 

 

Keywords: hydrological-meliorative state, subsoil waters, regime, soil-subsoil, irrigation. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʛʦʜʥʳʭ ʟʝʤʝʣʴ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʨʘʚʥʠʥʥʦïʘʨʠʜʥʦʡ ʟʦʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ ʜʝʬʠʮʠʪʦʤ ʚʣʘʛʠ, ʪʨʝʙʫʝʪ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʬʦʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ, ʛʜʝ 90% ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 231,6 ʪʳʩ ʛʘ ʧʣʦʱʘʜʠ, ʦʙʝʩʧʝʯʝʥʥʦʡ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʠ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʘʤʠ. 

ɸʛʨʘʨʥʘʷ ʨʝʬʦʨʤʘ ʧʨʦʚʦʜʠʤʘʷ ʚ ʦʙʣʘʩʪʠ ʤʝʣʠʦʨʘʮʠʠ ʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʛʠʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʝ: ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʨʝʞʠʤʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʶ 

ʜʝʡʩʪʚʠʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ; ʢʦʥʪʨʦʣʴ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʦʛʨʫʥʪʘ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʨʦʰʝʥʠʷ; ʫʯʝʪ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʣʦʱʘʜʝʡ ʠ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ; ʩʦʩʪʘʚʣʝʥʠʝ ʛʦʜʠʯʥʦʛʦ 

ʢʘʜʘʩʪʨʘ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ; ʨʘʟʨʘʙʦʪʢʘ ʦʧʝʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ; ʫʣʫʯʰʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʙʲʝʢʪʘ ʨʝʤʦʥʪʥʦïʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʢʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʣʠʷʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʩʦʩʪʘʚʘ ʩʦʣʝʡ ʧʦʯʚ ʥʘ ʫʛʥʝʪʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ, ʇɼʂ ʠ ʪ. ʜ., ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʠʪ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʩʦʟʜʘʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʐʠʨʚʘʥʩʢʘʷ ʩʪʝʧʴ, ʚʭʦʜʷʱʘ ̫ʚ ʂʫʨʘïɸʨʘʟʩʢʫʶ 

ʥʠʟʤʝʥʥʦʩʪʴ ʠ ʟʘʥʠʤʘʶʱʘ ̫ʦʙʱʫʶ ʧʣʦʱʘʜʴ 7115 ʢʤ
2
, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ ʶʞʥʳʤʠ 

ʩʢʣʦʥʘʤʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘïɹʦʟʜʘʛ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʩ ʩʝʚʝʨʦïʟʘʧʘʜʘ ð ʃʝʥʛʝʙʠʟʩʢʠʤ ʭʨʝʙʪʦʤ, 

ʩ ʚʦʩʪʦʢʘ ð ʭʨʝʙʪʦʤ ʍʘʨʘʤʠ ʠ ʨ. ʂʫʨʦʡ ð ʩ ʶʛʘ. ʂʨʘʡʥʷʷ ʚʦʩʪʦʯʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʦʩʦʙʣʝʥʘ ʠ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʖʛʦïɺʦʩʪʦʯʥʘʷ ʐʠʨʚʘʥʴ. 

ʈʝʣʴʝʬ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʟʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʙʦ 

ʚʦʣʥʠʩʪʦʡ ʨʘʚʥʠʥʦʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ IV ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʂʘʩʧʠʷ ʠ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʥʘʥʦʩʘʤʠ ʨ. ʂʫʨʳ. ɺ ɺʝʨʭʥʝʡ ʪʦʣʱʠ ʛʨʫʥʪʦʚ, ʧʦʯʚ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʠʤʝʥʥʦ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʚʥʠʥʳ ʧʨʦʪʝʢʘʣʦ ʧʨʠ 

ʦʧʨʝʜʝʣʷʶʱʝʤ ʚʣʠʷʥʠʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-ʨʝʛʨʝʩʩʠʚʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʂʘʩʧʠʷ [1]. 

ʂʣʠʤʘʪ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʦʪʥʦʩʠʪʩʷ ʢ ʩʫʭʦʤʫ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʤʫ, ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 13ï14,5 ʉ̄, ʘ ʧʦ ʫʩʣʦʚʠʷʤ 

ʫʚʣʘʞʥʝʥʠʷ, ʥʘ ʙʦʣʴʰʦʡ ʯʘʩʪʠï ʢ ʧʦʣʫʧʫʩʪʳʥʥʦʤʫ, ʠ ʚ ʟʦʥʝ ʫ ʧʨʝʜʛʦʨʠʡï ʢ ʩʫʭʦʩʪʝʧʥʦʤʫ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 200ï300 ʤʤ ʚ ʛʦʜ ʠ 400ï500 ʤʤ ʧʦ ʧʝʨʠʬʝʨʠʠ ʨʘʚʥʠʥʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʳʩʦʢʘʷ (60ï80%), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʝʨʦʷʪʥʦ ʙʣʠʟʢʠʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʠ ʦʨʦʰʝʥʠʝʤ. ʆʜʥʘʢʦ, ʠʩʧʘʨʷʝʤʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʘʷ 750ï1050 ʤʤ ʟʘ ʛʦʜ [2]. 

ʂʣʠʤʘʪ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʦʪʥʦʩʠʪʩʷ ʢ ʩʫʭʦʤʫ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʤʫ, ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 13ï14,5 ʉ̄, ʘ ʧʦ ʫʩʣʦʚʠʷʤ 

ʫʚʣʘʞʥʝʥʠʷ, ʥʘ ʙʦʣʴʰʦʡ ʯʘʩʪʠï ʢ ʧʦʣʫʧʫʩʪʳʥʥʦʤʫ, ʠ ʚ ʟʦʥʝ ʫ ʧʨʝʜʛʦʨʠʡï ʢ ʩʫʭʦʩʪʝʧʥʦʤʫ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 200ï300 ʤʤ ʚ ʛʦʜ ʠ 400ï500 ʤʤ ʧʦ ʧʝʨʠʬʝʨʠʠ ʨʘʚʥʠʥʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʳʩʦʢʘʷ (60ï80%), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʝʨʦʷʪʥʦ ʙʣʠʟʢʠʤ 
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ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʠ ʦʨʦʰʝʥʠʝʤ. ʆʜʥʘʢʦ, ʠʩʧʘʨʷʝʤʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʘʷ 750ï1050 ʤʤ ʟʘ ʛʦʜ [2]. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʘʚʥʠʥʳ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʧʦ ʩʦʩʪʘʚʫ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʢʘʢ ʨʘʟʣʠʯʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʠ ʵʚʦʣʶʮʠʦʥʥʳʝ ʩʤʝʥʳ. ɼʦʤʠʥʠʨʫʶʱʠʤ ʪʠʧʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʧʦʣʳʥʥʘʷ ʧʦʣʫʧʫʩʪʳʥʷ. ɹʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʥʷʪʳ ʩʦʣʷʥʢʦʚʳʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ, 

ʪʘʢʞʝ, ʢʘʢ ʠ ʣʫʛʦʚʳʤʠ. ʀʤʝʝʪʩʷ ʠ ʙʦʣʦʪʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʃʦʢʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠ ʣʝʩʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʚʠʜʝ ʪʫʛʘʡʥʳʭ ʠ ʥʠʟʦʚʳʭ ʣʝʩʦʚ ʠ, ʤʝʩʪʘʤʠ, ʢʫʩʪʘʨʥʠʢʦʚʘʷ  

ʇʦʯʚʳ ʩʪʝʧʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʝʨʦʟʝʤʥʦʡ ʟʦʥʝ, ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʣʦʜʳʝ ʧʦʯʚʳ, 

ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʧʦ ʪʠʧʫ ʩʝʨʦʟʝʤʦʚ, ʘ ʪʘʢʞʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʩʝʨʦʟʝʤʳ. ʐʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ ʩʣʠʪʳʝ ʧʦʯʚʳ ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʠʣʴʥʦ ʢʦʨʢʫʶʱʠʭʩʷ 

ʧʦʩʣʝ ʧʦʣʠʚʦʚ. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʳ ʪʷʞʝʣʦ ʠ ʩʨʝʜʥʝ ʛʣʠʥʠʩʪʳʝ, ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (< 0,01 ʤʤ) 75ï85 ʠ >85%. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʥʘ 

ʛʣʫʙʠʥʝ 6ï10 ʤ [3]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʣʦʩɹ ʚʥʝʜʨʝʥʠʶ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʨʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʢʘʞʫʪ ʥʝʠʤʦʚʝʨʥʫʶ ʵʢʦʥʦʤʠʶ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʚ ʟʦʥʝ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʧʦʯʚ ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʜʝʛʨʘʜʘʮʠʠ, ʵʨʦʟʠʠ, ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʠ ʟʘʩʦʣʝʥʠʶ ʠ ʠʭ ʢʘʨʪʠʨʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ ʩ ʦʪʨʘʞʝʥʠʝʤ ʟʝʤʝʣʴ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʝʥʠʝ ʪʠʧʘ ʠ ʩʪʝʧʝʥʠ 

ʟʘʩʦʣʝʥʠʷ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʝʡ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʚʦʚʣʝʯʝʥʠʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʮʝʣʠʥʥʳʭ ʟʝʤʝʣʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʅʘʤʝʯʝʥʦ ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ, ʧʨʦʚʝʜʝʥʠʝ ʨʝʤʦʥʪʥʦ-ʦʯʠʩʪʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʦʩʘʜʢʘ ʣʝʩʦʧʦʣʦʩʳ ʚʜʦʣʴ ʚʦʜʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʣʦʱʘʜʠ 120ï150 ʛʘ ʝʞʝʛʦʜʥʦ. 

ɺʥʝʜʨʝʥʠʝ ʚ ʞʠʟʥʴ ʥʘʤʝʯʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʪ ʚʦʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 100-120 

ʪʳʩ ʛʘ ʟʝʤʝʣʴ ʚ ʦʨʦʰʘʝʤʳʡ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʩʪʨʘʥʳ. 

ʋʭʫʜʰʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʩʝʣʝʥʠʝ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʩʳʨʴʝʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʝʥʠʶ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʥʦ 

ʥʝʜʦʩʪʘʯʘ ʚʦʜʳ ʚ 3,7 ʤʣʨʜ ʤ
3
, ʘ ʚ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ 4,75 ʤʣʨʜ ʤ

3
 ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʟʘʪʨʫʜʥʝʥʠʷ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʢʦʣʣʝʢʪʦʨʥʦïʜʨʝʥʘʞʥʦʡ ʩʝʪʠ 30,2% ʦʙʱʝʡ ʧʣʦʱʘʜʠ 231,6 ʪʳʩ ʛʘ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʠ ʢʨʘʡʥʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ, ʯʝʤʫ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʥʝ 

ʧʨʠʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʦʪ ʩʣʘʙʦʛʦ ʜʦ ʩʠʣʴʥʦʛʦ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʨʦʰʝʥʠʷ ʠ ʥʝʧʦʣʥʳʡ ʦʭʚʘʪ ʜʨʝʥʘʞʥʦʡ 

ʩʝʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʣʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʜʝʣʠʷ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ, ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʝʡ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʝʡ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʤʝʣʠʦʨʘʪʠʚʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ: ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʪʝʨʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʚʦʜʳ ɺʝʨʭʥʝʛʦ 

http://www.bulletennauki.com/
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ʐʠʨʚʘʥʩʢʦʛʦ ʢʘʥʘʣʘ; ʧʨʦʚʝʜʝʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʦʯʠʩʪʢʝ ʜʨʝʥʦʚ ʦʪ ʠʣʠʩʪʳʭ 

ʥʘʥʦʩʦʚ ʠ ʩʦʨʥʷʢʦʚ; ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʚʦʜʦʧʨʠʝʤʘ ɻʣʘʚʥʦʛʦ ʐʠʨʚʘʥʩʢʦʛʦ ʠ ʅʠʞʥʝʛʦ 

ʐʠʨʚʘʥʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʦʚ; ʦʙʝʩʧʝʯʝʥʠʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʦʪʢʨʳʪʳʭ ʜʨʝʥʦʚ; ʜʦʩʪʠʞʝʥʠʝ ʧʣʘʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ, ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ, 

ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʛʠʜʨʦʛʝʦʣʦʛʦïʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʩʦʟʜʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʨʦʰʘʝʤʳʭ ʤʘʩʩʠʚʦʚ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ: ʨʘʟʨʘʙʦʪʢʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ ʠʣʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʛʠʜʨʦʛʝʦʣʦʛʦï

ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʩʣʫʞʙʳ ʧʦ ʦʨʦʰʘʝʤʦʤʫ ʤʘʩʩʠʚʫ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦʛʝʦʣʦʛʦïʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ; ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʩʭʝʤʳ ʢʦʥʪʨʦʣʷ ʟʘ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʯʚ 

ʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʫʯʘʩʪʢʦʚ, ʩʠʩʪʝʤʳ ʨʝʞʠʤʘ, ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʨʝʞʠʤʥʳʭ ʢʦʣʦʜʮʝʚ, 

ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, ʩʦʣʝʚʳʭ ʩʪʘʮʠʦʥʘʨʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʫʪʝʤ 

ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʦʨʦʰʘʝʤʦʛʦ ʤʘʩʩʠʚʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ; ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ 

;ʨʘʟʨʘʙʦʪʢʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʭʥʠʢʦʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʛʠʜʨʦʛʝʦʣʦʛʦïʤʝʣʠʦʨʘʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʠ ʜʨ. [5]. 

ʇʦ ʜʘʥʥʳʤ 01.01.2015 ʛʦʜʘ ʠʟ 921,9 ʪʳʩ ʛʘ ʟʝʤʝʣʴ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ, 562,7 ʪʳʩ ʛʘ 

ʷʚʣʷʶʪʩʷ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠ ʵʪʦʤ ʩʣʘʙʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʩʩʠʚʘ 

ʧʦʯʚʝʥʥʳʤʠ ʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʩʪʦʨʦʞʥʦʩʪʠ ʚ ʚʦʚʣʝʯʝʥʠʠ ʠʭ ʚ 

ʘʛʨʘʨʥʦïʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ʇʆʂɸɿɸʊɽʃʀ ʕʂʆʃʆɻʆïʄɽʃʀʆʈɸʊʀɺʅʆʁ ʆʎɽʅʂʀ ʆʈʆʐɸɽʄʓʍ ɿɽʄɽʃʔ 

ʇʦʢʘʟʘʪʝʣʠ ʌʘʢʪʠʯʝʩʢʘʷ ʛʠʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʙʘʣʣʘʭ 

ʋʩʪʦʡʯʠʚʦʝ 

0,2 

ʫʩʣʦʚʥʦ ʫʩʪ. 

1,0 

ʫʩʣʦʚʥʦ 

ʫʩʪ. 

5,0 

ʥʝ ʫʩʪʦʡ. 

25,0 

ʦʯʝʥʴ ʥʝ ʫʩʪ. 

125,0 

ʉʪʝʧʝʥʴ ʟʘʩʦʣʝʥʥʦʩʪʠ ʚ 

ʩʣʦʝ 1 ʤ ʟʦʥʝ ʘʵʨʘʮʠʠ 

(ɻɻɺ ʜʦ 5,0 ʤ) 

ʅʝ ʟʘʩʦʣʝʥ. ʅʝ ʟʘʩʦʣʝʥ. 

ʩʦ ʩʣʝʜʘʤʠ 

ʩʦʜʳ 

ʉʣʘʙʦï 

ʟʘʩʦʣʝʥ-

ʥʳʝ 

ʉʨʝʜʥʝï ʠ 

ʩʠʣʴʥʦʟʘʩʦ-

ʣʝʥʥʳʝ 

ʆʯʝʥʴ 

ʩʠʣʴʥʦʟʘʩʦ-

ʣʝʥʥʳʝ 

ʉʪʝʧʝʥʴ 

ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʟʝʤʝʣʴ 

ʅʝ ʩʦʣʦʥʮ. ʅʝ ʩʦʣʦʥʮ. ʉʣʘʙʦ 

ʩʦʣʦʥʮ. 

ʉʨʝʜʥʝ 

ʩʦʣʦʥʮ. 

ʉʠʣʴʥʦ 

ʩʦʣʦʥʮ. 

ʉʪʝʧʝʥʴ ʞʝʩʪʢʦʩʪʠ 

ʚʦʜʳ 

ʅʝ 

ʫʯʘʩʪʚʫʝʪ ʚ 

ʧʨʦʮʝʩʩʝ 

ʅʝ ʫʯʘʩʪʚʫʝʪ 

ʚ ʧʨʦʮʝʩʩʝ 

ʩʣʘʙʦʝ ʩʨʝʜʥʝʝ ʩʠʣʴʥʦʝ 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʩʦʣʝʥʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, ʤ 

ɹʦʣʴʰʝ 2,0 2,0ï1,5 1,5ï0,5 ʄʝʥʴʰʝ 0,5 ð 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʩʦʣʝʥʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, ʤ 

ʅʝ 

ʫʯʘʩʪʚʫʝʪ ʚ 

ʧʨʦʮʝʩʩʝ 

ɻʣʫʙʞʝ 0,6 ʤ 0,6ï0,4 ʄʝʥʴʰʝ 0,4 ʤ ð 

ʀʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ 

ʟʘʩʦʣʝʥʠʷ ʚ ʚʝʨʭʥʝʤ 1 ʤ 

ʩʣʦʝ 

 

 

ʇʨʠ ʟʘʩʦʣʝʥʠʠ 
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ʪʦʡ 

ɼʦ ʩʨʝʜʥʝï ʠ 

ʩʠʣʴʥʦʩʦʣʦʥ-

ʮʝʚʘʪʦʡ 

ɼʦ ʦʯʝʥʴ 

ʩʠʣʴʥʦʩʦ-

ʣʦʥʮʝʚʘʪʦʡ 
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ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʣʦʪʦʯʥʳʭ ʢʘʥʘʣʦʚ, ʠʟ 139,6 ʪʳʩ ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

(60,4%) ʦʙʝʩʧʝʯʝʥʳ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ ʩʝʪʴʶ, 30,7 ʪʳʩ ʛʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʶʪ 

ʦʪʢʨʳʪʳʝ, ʘ 108,9 ʪʳʩ ʛʘ ʟʘʢʨʳʪʳʝ ʜʨʝʥʳ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʜʨʝʥʳ ʚ ʤʘʩʩʠʚʝ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ 

ʢʘʧʠʪʘʣʴʥʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʢʦʣʣʝʢʪʦʨʥʦïʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʣʫʙʠʥʘ 2,8ï3,2 ʤ 

ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʨʝʥʦʚ, ʩʦʙʠʨʘʪʝʣʷ 3,5ï4,0 ʤ, ʢʦʣʣʝʢʪʦʨʦʚ ʙʦʣʝʝ 4,0 ʤ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʨʝʥʦʚ ʠ ʩʦʙʠʨʘʪʝʣʷ ʥʘ ʦʜʥʦʡ ʛʣʫʙʠʥʝ ʠʣʠ ʥʘ ʛʣʫʙʠʥʝ 1,5ï2,0 ʤ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 1309 ʢʤ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 7449 ʢʤ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʨʝʥʦʚ, 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʂɼʉ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ 50,1 ʤ/ʛʘ. 

ʐʠʨʚʘʥʩʢʘʷ ʩʪʝʧʴ ʷʚʣʷʝʪʩʷ ʦʨʦʰʘʝʤʦʡ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘ 

ʧʦʯʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʀʟʫʯʝʥʠʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʛʠʜʨʦʣʦʛʦ-

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʟʫʯʝʥʠʷ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚʳʭ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʩʦʣʝʥʠʷ ʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ. ʀʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʢʦʪʦʨʦʛʦ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʦʭʨʘʥʥʦʩʪʠ ʛʠʜʨʦʣʦʛʦïʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʯʚ. ʇʨʠʯʠʥʦʡ ʧʦʜʥʷʪʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʬʠʣʴʪʨʘʮʠʷ ʚʦʜʳ 

ʠʟ ɺʝʨʭʥʝʛʦ ʐʠʨʚʘʥʩʢʦʛʦ ʢʘʥʘʣʘ ʩ ʥʝ ʙʝʪʦʥʠʨʦʚʘʥʥʦʡ ʦʙʣʠʮʦʚʢʦʡ, ʥʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʦʨʦʰʝʥʠʷ, ʛʣʠʥʝʥʠʝ ʤʝʞʜʨʝʥʥʳʭ ʧʝʨʝʭʦʜʥʳʭ ʪʨʫʙ (ʙʝʪʦʥʥʳʭ) ʠ ʥʝ ʟʘʩʦʨʝʥʥʦʩʪʴ 

ʜʨʝʥʦʚ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ ʂʌʇ ʐʠʨʚʘʥʩʢʠʭ ʨʝʢ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 0,52ï0,79. ɽʩʣʠ ʧʦ ʧʣʘʥʫ ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 4,04 ʪʳʩ ʤ
3
/ʛʘ, 

ʪʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩʦʩʪʘʚʠʣʘ 4,5 ʪʳʩ ʤ
3
/ʛʘ ʠ 5,5 ʪʳʩ 

ʤ
3
/ʛʘ. ʇʨʠʯʠʥʦʡ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʚʦʜʳ ʨʝʢ 

ʠ ʢʘʥʘʣʦʚ, ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʦʪʭʦʜʦʚ ʚʦ ʚʩʝ ʠʩʪʦʯʥʠʢʠ 

ʚʦʜʳ; ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʪʦʢʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʚʦʜ. ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʝʜʠʥʷʶʱʠʭʩʷ ʩ ʚʦʜʥʳʤ ʙʘʩʩʝʡʥʦʤ; ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ; ʩʦʟʜʘʥʠʝ ʦʭʨʘʥʥʦïʩʘʥʠʪʘʨʥʳʭ ʟʦʥ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʨʝʢ ʠ ʢʘʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ ʠ ʧʦʩʪʨʦʝʥʠʝ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʦʭʨʘʥʥʦï

ʩʘʥʠʪʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ [6]. 

ʄʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʠ ʫʣʫʯʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʛʦʜʠʯʥʦʛʦ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʘʜʘʩʪʨʘ, ʢʦʪʦʨʳʡ ʥʝ ʦʪʨʘʞʘʝʪ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʣʷ 

ʜʘʥʥʦʛʦ ʛʦʜʘ, ʘ ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘ ʦʩʥʦʚʝ 

ʯʝʛʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪ ʧʨʦʢʣʘʜʢʘ ʥʦʚʳʭ ʜʨʝʥʘʞʝʡ ʠ ʩʦʟʜʘʥʠʝ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ 

ʫʯʘʩʪʢʘ [7ï8]. 

ɺ ʊʘʙʣʠʮʝ ʧʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʨʘʞʝʥʥʳʭ ʚ ʙʘʣʣʘʭ. ʀʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦ ʤʝʨʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʠʜʨʦʛʝʦʣʦʛʦïʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʙʘʣʣʳ ʚʘʨʴʠʨʫʶʪ ʚ ʦʯʝʥʴ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,2 ʜʦ 125,0. ɻʜʝ ʥʘʠʤʝʥʴʰʠʡ ʙʘʣʣ ʧʦʣʫʯʠʣʠ ʫʩʪʦʡʯʠʚʳʝ, ʘ ʥʘʠʙʦʣʴʰʠʡ ʙʘʣʣ ð 

ʦʯʝʥʴ ʥʝʫʩʪʦʡʯʠʚʳʝ. ʇʨʠ ʵʪʦʤ çʫʩʣʦʚʥʦ ʥʝʫʩʪʦʡʯʠʚʳʝè ʦʮʝʥʝʥʳ ʚ 5,0, ʘ çʥʝʫʩʪʦʡʯʠʚʳʝè ð 

ʚ 25,0 ʙʘʣʣʦʚ. 

 

ɺʳʚʦʜʳ 

1. ɻʠʜʨʦʛʝʦʣʦʛʦïʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʝʪʠ, ʚ ʦʩʥʦʚʥʦʤ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʂʘʥʘʣʳ ʚ ʟʝʤʣʷʥʳʭ ʨʫʩʣʘʭ 
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ʩʠʣʴʥʦ ʬʠʣʴʪʨʫʶʪ, ʟʘʠʣʝʥʳ, ʜʝʬʦʨʤʠʨʦʚʘʥʳ ʠ ʪʨʝʙʫʶʪ ʨʝʛʫʣʷʨʥʦʡ ʦʯʠʩʪʢʠ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʠʭ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʆʧʳʪ ʠ ʨʘʩʯʝʪʳ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʤʝʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʝʤʣʷʥʳʭ ʢʘʥʘʣʦʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, ʣʦʪʢʘʤʠ ʠ ʙʝʪʦʥʠʨʦʚʘʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ʜʘʩʪ 20ï30% ʵʢʦʥʦʤʠʠ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʦʪʚʨʘʪʠʪ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ 

ʫʭʫʜʰʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. 

2. ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʦʪʩʫʪʩʪʚʠʝʤ ʜʨʝʥʘʞʘ ʥʘ 91,6 ʪʳʩ ʛʘ, ʥʦ ʪʘʢʞʝ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʂɼʉ ʠ ʝʝ ʨʘʙʦʪʦʡ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʚʣʝʯʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʤʘʩʩʠʚʦʚ ʦʨʦʰʝʥʠʷ, ʧʨʠʤʠʪʠʚʥʳʝ 

ʩʧʦʩʦʙʳ ʧʦʣʠʚʦʚ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʧʦʜʲʝʤʫ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʪ. ʝ. 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʣʝʢʪʦʨʥʦïʜʨʝʥʘʞʥʘʷ ʩʝʪʴ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʦʪʚʦʜ ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʦʨʦʰʘʝʤʳʭ ʤʘʩʩʠʚʦʚ ʚ ʩʠʣʫ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. 
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INFLUENCE OF DIFFERE NT NITROGEN NORMS ON  THE COLLECTION 

OF NUTRIENTS IN TOMATO PLANT IN THE BACKGRO UND 

OF ORGANIC  FERTILIZERS  

 

ɺʃʀʗʅʀɽ ʈɸɿʃʀʏʅʓʍ ɸɿʆʊʅʓʍ ʉʆɽɼʀʅɽʅʀʁ ɺ ʆʈɻɸʅʀʏɽʉʂʀʍ 

ʋɼʆɹʈɽʅʀʗʍ ʅɸ ʅɸʂʆʇʃɽʅʀɽ ʇʀʊɸʊɽʃʔʅʓʍ ɺɽʑɽʉʊɺ ɺ ʊʆʄɸʊɸʍ 

 

ÉAliyeva K., 
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Baku, Azerbaijan, aliyeva.k@yahoo.com 

Éɸʣʠʝʚʘ ʂ. ɸ., 

ʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, aliyeva.k@yahoo.com 

 

Abstract. Determination of optimal fertilizer norms under tomato vegetation related to 

vegetable growing is a very important issue. For this purpose, the influence of various forms of 

nitrogen on the background of organic fertilizers on the background of the biometric data of the 

ñPreliminaryò tomato varieties, the total nitrogen, phosphorus and potassium content of tomato 

bushes have been studied. Also, the biochemical indicators of tomatoes were studied.  

It has been shown that no fertilization of the fertilizers in the fertilizer (10 t/ha) + N90P90K90 

was observed in the fertilizer, but the tomato fruit weight and diameter increased, and the nitrates 

contained in it did not exceed the norm. 

 

ɸʥʥʦʪʘʮʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʜʣ ̫ʪʦʤʘʪʦʚ, ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʘʟʦʪʘ ʚ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʷʭ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʪʦʤʘʪʦʚ ʩʦʨʪʦʚ çPreliminaryè, ʘ ʪʘʢʞʝ 

ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʨʘʩʪʝʥʠʷʭ ʪʦʤʘʪʦʚ. ʊʘʢʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʚ ʪʦʤʘʪʦʚ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ (10 ʪ/ʛʘ) + N90P90K90 ð ʤʘʩʩʘ ʠ ʜʠʘʤʝʪʨ ʧʣʦʜʦʚ 

ʪʦʤʘʪʦʚ ʫʚʝʣʠʯʠʚʘʣʠʩʴ, ʘ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʝʤ ʥʠʪʨʘʪʳ ʥʝ ʧʨʝʚʳʰʘʣʠ ʥʦʨʤʳ. 

 

Keywords: tomato, nitrogen, plant height, fruit. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪ, ʘʟʦʪ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ʧʣʦʜ. 

 

Introduction 

The intensive growth of the world population and the restriction of soil and water resources 

caused a serious problem for the safety of human nutrition in the world. only 3% of water resources 

of fresh water. According to the report of FAO, if in any country the amount of fresh water is less 

than 1700 m
3
 per capita, this country faces a shortage of serious water. Currently, the share of fresh 

water per capita in less than 100 m
3
 in 18 countries is more than 2000 m

3
 in 22 countries. 

Consequently, Azerbaijan is one of the countries with a shortage of water resources problems in the 

sphere of agricultural production and the population as a whole. Therefore, it is necessary and takes 

into account for this purpose the optimum humidity and ground temperature in the production 

management system up to the agricultural product, which is necessary first of all for making 
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operative decisions when developing environmentally friendly technology for growing crops to 

achieve maximum yield. However, it should be recognized that of the number of crops grown in 

these conditions, and tomatoes occupy a special place, which requires a special approach to solving 

the problems ahead.  

Tomatoes are one of the most cultivated vegetables in the world. Fertilization with nitrogen is 

due to an increase in the amount of photosynthesis source, affecting the growth of vegetative 

growth and biomass [6]. Growth phase and environmental conditions should be taken into account 

when selecting the optimum nitrogen norm according to the requirements of the fertilizer plant.  

However, during the growth phase, producers typically tend to restrict the use of nitrogen 

because excessive dose may cause excessive growth of vegetative growth. In fact, it provides 

growth of vegetative growth from reproductive development, leads to frustration, fertility loss, 

insect damage, as well as increased herbal diseases and contributes to the weak development of 

flower, fruits and their size. This is basically true in the most favourable conditions during high 

rainfall and humidity. In order to increase productivity in fruits and reproductive development, the 

norm of nitrogen is increased. 

Nitrogen deficiency results in the faded leaves of the plants and their neck low. First of all, 

due to the circulation of nutrients in the plant, the deficiency is manifested in older leaves.  

The flowers begin to play in dark yellow, and in the sharp state of nitrogen deficiency, they 

are poured, fruits are smaller, which affects productivity. Excessive nitrogen fertilization results in 

the formation of dark green leaves. Although the number of flowers is very high, buds remain 

intact. It also prevents flowers, fruits and their formation, and increases the inclination of the plant 

to bend, banish disease and attack the pests [4]. 

Increase in the norm of nitrogen fertilizer from 0 to 200 kg/ha leads to the increase of tomato 

productivity and improvement of fruit quality. There are important differences between the 

nutritional quality of organic and traditional grown tomatoes.  

Carotenoid accumulation and antioxidant activity in organic tomatoes grow. Nitrogen is one 

of the key elements of plant growth and development. It plays an important role in the nutrition of 

plants and is thus a factor limiting plant productivity in many areas, especially in weak organic 

lands. Nitrogen fertilizers are often transported on land, polluting soil and groundwater. So, it 

should be controlled for nitrogen fertilizer: the norm, the type of nitrogen fertilizer, and the duration 

of delivery [3]. 

The purpose of this research is to evaluate the effect of the amount of nitrogen on the 

background of organic fertilizers in collecting common nitrogen, phosphorus and potassium in the 

quality of tomatoes and tomato bushes on grey-brown soils. 

 

Materials and methods 

The research was carried out in the field of expertise of the Institute of Vegetable Science 

Scientific Research Institute of the Ministry of Agriculture of the Republic of Azerbaijan in the 

territory of Absheron region (Pirshagy massif).  

The width of the research area is 40Á31', its length is 49Á52', at the altitude of 20,4ï34,7 

meters above the Caspian Sea level [1]. 

The amount of sunny hours is 2400ï2500 per year. The climate is very dry ð the spring is 

warm and long, the winter is moderate. Average annual temperature is ī14 Áʉ. The lowest 

temperatures are 2,8ï3,4 ÁC in January and 25,5ï25,7 ÁC in July. Favourable conditions for the 

development of plants continue from March to October.  
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In the study area, average annual sediments are 150ï300 mm. Rainfall in summer is very 

coincident and its duration is short. Biological and biochemical processes in the study area are 

subject to acute shortage of moisture.  

Water sources are very poor. The water for irrigation is taken from the Absheron canal. 

Artificial irrigation is needed for the normal development of vegetable crops [5]. 

The experiments were conducted with ñPrimaryò tomato sort. ñPrimaryò sort was obtained by 

crossing the 294-VD1-D1-DVK-DVK and Brigantine varieties [2]. 

ñInitialò is the first localized sort of canned food. The handle is ordinary, determinant type, 

medium leaf. The leaves are of an ordinary type, large (28ï37 cm), green, the surface is brittle. 

Flowerpots are simple, mediumïsized (13ï16 cm).  

According to the length of the vegetation period, ñInitialò is a group of mediumïgrown 

varieties. Thus, the length of the period from the occurrence of the mass seedlings to the first fruits 

is 110. 

The experiments were performed 4 times for the purpose of obtaining high yields from 

ñprimaryò tomato varieties, with the area of each unit 15,12 m
2
 being 70 cm in diameter and 30 cm 

from the plant distance [1ï2].  

 

The scheme of practice is as follows: 

1. Control (no fertilizer) 

2. Pentecost (10 t/ha) + N0P90K90 (Background) 

3. Background + N30 

4. Background + N60 

5. Background + N90 

 

After tomato seedlings were buried in mid-May, soil fertilized, nitrogen fertilizer, ammonium 

nitrate (NH4NO3 ð 34%), where nitrogen is 25% of the total norm. One month later, as a first-

fertilizer fertilizer, carbamide fertilizer (CO(NH2) ð 46%) was added to the soil, where nitrogen 

was 50% of the total norm, and a month later, again, and nitrogen constitutes 25% of the total norm. 

 

Results and diversion 

The height and root of the plant during adulthood: In the experimental field a number of 

observations have been made on the tomato plant. The length of the tomato leaf was measured 

centrally from the ground to the highest point of the plant (on 10 plants) and the common figure was 

removed. Also, the root length of the plant is measured. The results are given in Table 1. 

 

Table 1. 

TALL HEIGHT OF THE TOMATO PLANT AND THE LENGTH OF THE ROOT  

(DURING THE RIPENING PERIOD ð 72 and day) 

Practice options The height of the 

tomato plant (72 

days), cm 

Increase The root length of 

the plant 

(In 72 days), cm 

Increase 

cm % cm % 

Control (no fertilizer) 59,3 ð ð 20,5 ð ð 

Peanut (10 t/ha) + 

N30P90K90 (Background) 

66,3 7,0 11,8 23,0 2,5 12,2 

Background + N30 67,5 8,2 13,8 24,5 4,0 19,5 

Background + N60 68,0 8,7 14,7 25,5 5,0 24,4 

Background + N90 71,5 12,2 20,6 31,0 9,5 46,3 
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As seen from Table 1, the height of the tomato plant is higher than the effect of fertilizers 

given in 72 days (fertilization): 10 kg/ha + N90P90K90 in the nitrogen value of 30 kg of active 

substance in the background, cm or 13.8%; in the same nitrogen variant with 60 kg of active 

substance in the same background, on an average of about 8.7 cm or 14.7% of a plant in the same 

nitrogen variant with 90 kg of active substance, height increased by 12.2 cm or 20.6%.  

Also, the root length of the tomato plant has increased by an average of 9.5 cm or 46.3% 

compared to the control variants in the nitrogen variant with 90 kg of active substance on the 

background (10 t/ha) + N0P90K90. 

Nutrients in the plantôs arm during adulthood: During the growing period of tomato 

herbicides, two cane roots were removed from each variant, both large and small.  

The tomatoes on them were torn, and the plant branches were dried in the shade, then dried in 

a thermostat.  

Then, the roots, stems and leaves of the plant were mixed, and the total nitrogen, phosphorus 

and potassium were analyzed.  

The results are given in Table 2. As can be seen from the table, the amount of nitrogen, 

phosphorus and potassium in the tomato plant does not exceed the norm in all variants.  

 

Table 2. 

WEIGHT AND DIAMETER OF TOMATO FRUIT 
Order Practice options Weight of 

tomato fruit, 

(qr) 

Increase The diameter 

of the tomato 

fruit, (cm) 

Increase 

qr % sm % 

1 Control (no fertilizer) 134.3 ð ð 6.7 ð ð 

2 Manure (10 t/ha) + 

N0P90K90 (Fon) 

138.6 4.3 3.2 6.8 0.1 1.5 

3 Background + N30 147.1 12.8 9.5 7.0 0.3 4.5 

4 Background + N60 150.1 15.8 11.8 7.2 0.5 7.5 

5 Background + N90 156.4 22.1 16.5 7.2 0.5 7.5 

 

Weight and diameter of ripe tomatoes: Each sample was taken from 10 ripe tomatoes, 

weighted and diameter was measured, then a common figure was found (Table 3). As shown in 

Table 3, as the nitrogen norms increase, tomato fruit weight and diameter increase also. Of course, 

as a background, manure, phosphorus and potassium fertilizers are also provided. 

 

Table 3.  

FOODSTUFFS COLLECTED IN THE TOMATO PLANT BRANCH  
Practice options Total nitrogen 

(%) 

Common phosphorus 

(ppm) 

Total potassium 

(ppm) 

The name of the method 

(Kjeldahl) (Ageïburning ICPïOES) (Ageïburning ICPïOES) 

Control (no fertilizer) 1.89 3325 23480 

Peanut (10 t/ha) + 

N90P90K90 (Background) 

2.24 3530 25380 

Background + N30 2.41 3776 31410 

Background + N60 2.42 3864 31730 

Background + N90 2.42 4298 34950 
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Biochemical Indicators of Tomatoes: A sample of tomatoes was sampled and analyzed from 

the nitrogen variant with 90 kg of active ingredient in the background of 10 t/ha of the experimental 

scheme. As a result of biochemical analysis, it was found out that the content of ñIlkinò tomato was 

7.5%, sugar was 3.6%, total acidity was 0.39%, vitamin C was 24.86%, nitrate was 96.7 ppm. As it 

has been seen here, the norm of nitrogen has not been exceeded in the amount of nitrates contained 

in the tomatoes for the open field. 

 

Conclusion 

Compared to the results of the observations, the amount of nitrogen given as an ingredient in 

the background (10 t/ha)+N0P90K90, compared with the control variant, increased by 12.2 cm or 

20.6%, and was 71.5 cm. The weight and diameter of the tomato fruit has also increased, and there 

are no adverse effects in biochemical parameters (Figure). 

 

 
 

Figure 

 

Also, the removal of fertilizers to the norm (10 t/ha)+N N90P90K90 from the control (fertilized) 

variant did not result in excessive accumulation of excess nitrogen, phosphorus and potassium in 

the tomato plant. 
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ɸʥʥʦʪʘʮʠʷ. ɿʝʤʝʣʴʥʳʡ ʚʦʧʨʦʩ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʦʩʪʨʳʭ ʚʦʧʨʦʩʦʚ ʜʣʷ ɼʘʛʝʩʪʘʥʘ. 

ɼʘʛʝʩʪʘʥ ʠʤʝʝʪ ʟʘʤʝʪʥʳʡ ʘʛʨʦʟʝʤʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʠʪ ʨʝʘʣʴʥʦ ʚʢʣʶʯʠʪʴʩʷ ʚ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʦ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤʫ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ. 

ʏʘʩʪʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʝ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʩʪʨʘʥʘʭ ʩʦ ʩʤʝʰʘʥʥʦʡ 

ʵʢʦʥʦʤʠʢʦʡ. ʆʩʫʱʝʩʪʚʣʷʷ ʟʝʤʝʣʴʥʫʶ ʨʝʬʦʨʤʫ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʯʘʩʪʥʘʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʜʦ ʧʨʠʟʥʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʜʦʩʪʫʧ ʢ ʟʝʤʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ ʤʥʦʞʝʩʪʚʦʤ ʩʦʮʠʘʣʴʥʳʭ, ʧʨʠʨʦʜʥʦï

ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ ʫʩʪʨʘʥʠʪʴ ʠʣʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʨʝʘʣʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʨʝʬʦʨʤ, ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʝʪʩʷ ʫʯʝʪ 

ʤʝʩʪʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʘʢ ʩʚʷʟʴ ʤʝʞʜʫ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʤʝʩʪʥʦʡ ʢʫʣʴʪʫʨʥʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʴʶ. 

ʆʩʦʙʳʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʡ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʦ ʢʨʠʪʝʨʠʷʤ ʝʝ ʩʦʩʪʘʚʘ ʠ ʚʢʫʩʦʚʳʭ 

ʢʘʯʝʩʪʚ, ʥʘʣʠʯʠʝ ʪʨʫʜʦʚʦʛʦ ʨʝʟʝʨʚʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʜʣʷ ɼʘʛʝʩʪʘʥʘ. ʇʦʵʪʦʤʫ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʝʡʩʷ ʧʘʰʥʠ ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʩʧʫʙʣʠʢʠ ʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 

 

Abstract. The land issue is one of the most pressing issues for Dagestan. 

Dagestan has a significant agroïland potential, the effective use of which will allow to join in 

the solution of the task of food import substitution. 

Private property is not always effective in countries with a mixed economical. In carrying out 

land reform, which will be based on private ownership of agricultural land, it is necessary to 

recognize that access to land resources may be limited by a variety of social, climatic, economic and 
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other factors, so it is necessary to eliminate or at least reduce the impact of these factors before the 

land reform is implemented. 

Based on the world and national experience of land reform implementation, at the present 

stage, taking into account local and regional conditions, such as peculiarities of land use, 

institutional structure, as the relationship between land use and local cultural identity is recognized 

as a necessary condition for achieving the goals of transformation of economic relations on 

agricultural land. 

 Special agroïclimatic conditions conducive to production of ecologically clean agricultural 

products competitive according to the criteria of its composition and taste, the presence of a reserve 

labour force in rural areas, emphasize the strategic importance of the agricultural sector of 

Dagestan. Therefore, the rational use of the existing arable land is of strategic importance for the 

Republic, ensuring its food security and import substitution. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʘʰʥʷ, ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ 

ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

Keywords: land Fund, used arable land, sown area of crops, food security. 

 

ɼʘʛʝʩʪʘʥ ð ɻ ʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʨʘʡʦʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (60% ʥʘʩʝʣʝʥʠʷ), ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ð 

27%. ɿʘʥʷʪʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 250 ʪʳʩ ʯʝʣʦʚʝʢ, ʵʪʦ ʧʦʯʪʠ 30% ʦʪ 

ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʥʷʪʳʭ ʚʦ ʚʩʝʡ ʵʢʦʥʦʤʠʢʝ, ʠ ʩʦʦʪʚʝʪʩʚʝʥʥʦ, ʟʜʝʩʴ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 12% 

ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ. 

ɼʘʛʝʩʪʘʥ ð ʢʨʫʧʥʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣ ɹʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʩʪʘʚʱʠʢ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 7% ʦʚʦʱʝʡ (1-ʤʝʩʪʦ ʚ ʩʪʨʘʥʝ) ʠ 30% ʚʠʥʦʛʨʘʜʘ ʦʪ ʦʙʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦ ʈʦʩʩʠʠ (2-ʤʝʩʪʦ), ʘ ʧʦ ʧʣʦʱʘʜʷʤ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ ʨʝʛʠʦʥ ʟʘʥʠʤʘʝʪ 3-ʦʝ ʤʝʩʪʦ [1, 

c. 21]. 

ʈʝʩʧʫʙʣʠʢʘ ʠʤʝʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʢʫʣʴʪʫʨ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʶʪ ʦʩʦʙʳʝ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʢʘʯʝʩʪʚʦʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʧʨʦʜʫʢʪʘʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʥʥʦʝ, ɼʘʛʝʩʪʘʥ ð ɻ ʪʦ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʡ 

ʨʘʡʦʥ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʝʡʩʷ 

ʧʘʰʥʠ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʩʧʫʙʣʠʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ ɼʘʛʝʩʪʘʥʘ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ 

ʠʤʝʥʥʦ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʠʩʧʦʣʴʟʫʝʤʦʡ ʟʝʤʣʠ ʠ ʦʮʝʥʢʫ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʞʥʦ ʚʦʚʣʝʯʴ 

ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.   

ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 64%. ɺ ʧʣʦʱʘʜʠ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ 77% ʩʦʩʪʘʚʣʷʶʪ ʧʘʩʪʙʠʱʘ, ʥʘ ʜʦʣʶ ʧʘʰʥʠ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 16%. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʵʪʦ ʦʯʝʥʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʟʝʨʥʦʚʳʝ, ʦʚʦʱʥʳʝ ʠ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ. 

ʇʦʢʘʟʘʪʝʣʠ ʧʦʣʥʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʘ ʥʘʯʘʣʦ 2017 ʛ. 

ʩʣʝʜʫʶʱʠʝ: ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʚʦʝʥʠʷ ʟʝʤʣʠ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 0,6441 

ʠʣʠ 64,4%; ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʘʭʘʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 0,1582 ʠʣʠ 15,8%; 
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ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ 0,9908 ʠʣʠ 99%. ʅʘʛʣʷʜʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʧʘʰʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʘʭ 1 ʠ 2. 

 

 
 

 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʟʝʤʝʣʴ 

ʚ 5 ʨʘʡʦʥʘʭ ɼʘʛʝʩʪʘʥʘ, ʪʳʩ ʛʘ 

 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʰʥʠ, ʪʳʩ ʛʘ 

 

ʅʘ ʥʘʯʘʣʦ 1991 ʛʦʜʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʦ 505 ʪʳʩ ʛʘ ʧʘʰʥʠ. ʇʦ ʜʘʥʥʳʤ ʄʉʍ ʈɼ ʚ 2016 ʛ. 

ʯʠʩʣʠʣʦʩʴ ʚ ʥʘʣʠʯʠʠ ʚ ʩʝʣʴʭʦʟʦʨʛʘʥʠʟʘʮʠʷʭ ɼʘʛʝʩʪʘʥʘ 462 ʪʳʩ ʛʘ ʧʘʰʥʠ. ʀʟ ʥʠʭ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦʜ ʧʦʩʝʚʳ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ 358 ʪʳʩ ʛʘ. ʇʦʜ ʧʘʨʘʤʠ, ʧʣʘʥʪʘʞʝʤ ʠ 

ʤʝʣʠʦʨʠʨʫʝʤʳʤʠ ʯʠʩʣʷʪʩʷ ʝʱʝ 36 ʪʳʩ ʛʘ. ʆʩʪʘʚʘʣʠʩʴ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ 68 ʪʳʩ ʛʘ ʧʘʰʥʠ, 

ʪ. ʝ. 15% ʧʘʰʥʠ [1, c. 21].  

ʍʦʟʷʡʩʪʚʘ ʂʫʤʪʦʨʢʘʣʠʥʩʢʦʛʦ, ɹʫʡʥʘʢʩʢʦʛʦ, ʛ. ʄʘʭʘʯʢʘʣʳ, ʊʘʙʘʩʘʨʘʥʩʢʦʛʦ, ʎʫʥʪʠʥʩʢʦʛʦ 

ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʦʢʦʣʦ 70% ʧʘʰʥʠ, 7 ʨʘʡʦʥʦʚ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʧʦʣʦʚʠʥʫ ʠʤʝʶʱʝʡʩʷ ʧʘʰʥʠ, 14 

ʨʘʡʦʥʦʚ ʙʦʣʴʰʝ 30%, 6 ʨʘʡʦʥʦʚ ð 17%, 5 ʨʘʡʦʥʦʚ ð 5%, ʠ ʪʦʣʴʢʦ 5 ʨʘʡʦʥʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʩʚʦʠ ʟʝʤʣʠ ʧʦʣʥʦʩʪʴʶ, ʭʦʪʷ ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʪʘʤ ʚʩʝʛʦ 21 ʪʳʩ ʛʘ, ʪ. ʝ. ʚʩʝʛʦ 4%.  
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ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʄʉʍ ʈɼ ʟʘ 2016 ʛ. ʚ ʨʝʩʧʫʙʣʠʢʝ 103 ʭʦʟʷʡʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʝ ʪʨʝʪʠ ʧʣʦʱʘʜʠ ʧʘʰʥʠ [2, c. 25]. 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʦ ʚʳʨʫʯʢʝ ʥʘ 1 ʛʘ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʝʣʴʭʦʟʦʨʛʘʥʠʟʘʮʠʷʤ 

ʨʘʡʦʥʦʚ, ʤʳ ʨʘʩʩʯʠʪʘʣʠ ʥʝʜʦʧʦʣʫʯʝʥʥʫʶ ʚʳʨʫʯʢʫ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʦ 

ʨʘʡʦʥʘʤ ʚ ʮʝʣʦʤ (ʈʠʩʫʥʦʢ 3). ʊʘʢ, ʝʩʣʠ ʙʳ ʚʩʝ 103 ʭʦʟʷʡʩʪʚʘ ʧʦʣʥʦʮʝʥʥʦ ʨʘʙʦʪʘʣʠ ʥʘ ʩʚʦʝʡ 

ʟʝʤʣʝ, ʦʥʠ ʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʧʦʯʪʠ 200 ʤʣʥ ʨʫʙ. [2, ʩ. 24]. 

 

 
 

ʈʠʩʫʥʦʢ 3. ɺʦʟʤʦʞʥʘʷ ʩʫʤʤʘ ʚʳʨʫʯʢʠ ʩ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ ʧʘʰʥʠ, ʪʳʩ ʨʫʙ. ʥʘ ʧʝʨʠʜ 2016 ʛ. 

 

ɽʩʣʠ ʵʪʫ ʥʝʠʩʧʦʣʴʟʫʝʤʫʶ ʧʘʰʥʶ ʟʘʩʝʷʪʴ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʪʦ ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 

24 ʮ ʩ 1 ʛʘ (ʢʘʢ ʚ 2016 ʛ. ʧʦ ʈɼ) ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʠʪʴ 1632000 ʮ ʟʝʨʥʘ. ʇʨʠ 

ʩʨʝʜʥʝʡ ʮʝʥʝ ʨʝʘʣʠʟʘʮʠʠ 800 ʨʫʙ. ʟʘ 1 ʮ ʟʝʨʥʘ ʚ 2016 ʛ ʧʦ ʈɼ ʩ ʢʘʞʜʦʛʦ ʛʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ 19200 ʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʩʧʫʙʣʠʢʘ ʧʦ ʨʘʟʥʳʤ ʨʘʩʯʝʪʘʤ ʥʝʜʦʧʦʣʫʯʠʣʘ ʦʪ 200 ʜʦ 500 ʤʣʥ ʨʫʙ. ʦʪ 

ʥʝʠʩʧʦʣʴʟʫʝʤʦʡ ʧʣʦʱʘʜʠ ʧʘʰʥʠ ʪʦʣʴʢʦ ʚ 103 ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʘ ʭʦʟʷʡʩʪʚ, ʛʜʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʥʴʰʝ 30% ʧʘʰʥʠ ʪʦʞʝ ʥʝʤʘʣʦ.  

ɼʨʫʛʦʡ ʨʝʟʝʨʚ ð ʥʘʣʘʞʠʚʘʥʠʝ ʫʯʝʪʘ ʟʝʤʝʣʴ, ʦʩʦʙʝʥʥʦ ʧʝʨʝʜʘʥʥʳʭ ʚ ʘʨʝʥʜʫ. ʇʦ 

ʜʘʥʥʳʤ ʄʉʍ ʩʜʘʥʦ ʚ ʘʨʝʥʜʫ ʚ 2016 ʛ. ʧʦʯʪʠ 30 ʪʳʩ ʛʘ ʧʘʰʥʠ. ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʭʦʟʷʡʩʪʚʘ 

ʧʦʢʘʟʳʚʘʶʪ ʚʳʨʫʯʢʫ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʟʝʤʝʣʴ [3, ʩ. 28].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʦ ʨʘʟʛʦʚʦʨʦʚ ʚʝʜʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʟʝʤʣʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, 

ʟʘʙʨʦʰʝʥʳ, ʠ ʵʪʠ ʟʝʤʣʠ ʥʘʜʦ ʧʨʦʜʘʚʘʪʴ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ɼʘʛʝʩʪʘʥʝ ʪʘʢʘʷ ʤʝʨʘ 

ʧʨʠʚʝʜʝʪ ʢ ʨʘʟʙʘʟʘʨʠʚʘʥʠʶ ʠ ʙʝʟ ʪʦʛʦ ʩʢʫʜʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ, ʩʘʤʦʝ 

ʛʣʘʚʥʦʝ, ʢ ʥʘʨʘʩʪʘʥʠʶ ʢʦʥʬʣʠʢʪʦʚ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʘʜʠʪʴ 

ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʩʝʣʴʭʦʟʦʨʛʘʥʠʟʘʮʠʡ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ [1, ʩ. 22]. 

ɸʚʪʦʨʦʤ ʨʘʥʝʝ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʠʤʧʦʨʪʘʟʘʤʝʱʝʥʠʷ ʨʘʟʣʠʯʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ɼʘʛʝʩʪʘʥʘ. ʈʘʙʦʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ [3, c. 24-29; 4, c. 29]. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʦʨʤʦʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ 

ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʟʘʜʘʯ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʦʜʥʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ 

ʨʘʩʪʝʥʠʡ. ʎʝʣʴʁ  ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ 

ʜʣʷ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ. ʅʘʤʠ ʚ ʪʝʯʝʥʠʝ 2017 ʛʦʜʘ ʠʟʫʯʝʥʦ 2 ʩʦʨʪʘ ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ 

(Trigonella foenum-graecum L.). ɺʳʷʩʥʝʥʦ, ʯʪʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʤʝʩʪʥʳʝ ʩʦʨʪʘ ʧʘʞʠʪʥʠʢʘ 

ʧʨʝʚʳʰʘʪʁ ʧʨʠʚʝʟʝʥʥʳʝ. ʆʧʨʝʜʝʣʝʥ rʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʧʦʩʝʚʘ ʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ 

ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʤʘʩʩʳ ʟʝʣʝʥʦʛʦ ʢʦʨʤʘ ʠ ʩʝʤʷʥ.  

 

Abstract. The solution of the problem of fodder vegetable protein in the Nakhichevan 

Autonomous Republic of Azerbaijan is an urgent task. One of the most important tasks of solving 

this problem is the study of different varieties of annual leguminous plants. The goal of this work is 

the selection of adapted varieties of fenugreek hay for an autonomous republic. During the course of 

2017, we studied 2 varieties of fenugreek (Trigonella foenum-graecum L.). It is found out that the 

yield of local varieties of fenugreek exceeds the imported varieties. The optimal seeding and 

seeding rates of fenugreek seeds are determined, which ensure a high mass of green fodder, and 

seeds. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Trigonella foenum-graecum L., ʫʨʦʞʘʡʥʦʩʪʴ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ, ʩʫʭʘʷ 

ʤʘʩʩʘ, ʩʝʤʝʥʘ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʫʜʦʙʨʝʥʠʝ. 

 

Keywords: Trigonella foenum-graecum L., yield, green mass, dry weight, seeds, weight 1000 

grains, fertilizer. 

 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ð 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʪ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʢʦʨʤʘ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʤ ʢʦʨʤʦʚʦʤ ʙʘʣʘʥʩʝ ʙʦʣʝʝ 90%. ʇʦʣʝʚʦʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʵʪʦʡ ʛʨʫʧʧʳ ʢʦʨʤʦʚ, ʦʥʦ ʜʘʝʪ ʙʦʣʝʝ 70% ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʢʦʨʤʦʚ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʠ ʦʜʥʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʪʨʘʚʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʣʝʚʦʤ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʮʝʥʥʳʭ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʭ ʢʦʨʤʦʚ, ʙʦʛʘʪʳʭ 

ʙʝʣʢʘʤʠ ʠ ʚʠʪʘʤʠʥʘʤʠ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʵʪʦ ð ʣʶʮʝʨʥʘ 

ʧʦʩʝʚʥʘʷ. ɸ ʩʨʝʜʠ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʜʘʚʥʦ ʟʘʙʳʪʳʡ ð ʧʘʞʠʪʥʠʢ ʩʝʥʥʦʡ. ʈʘʥʴʰʝ ʚ ʢʫʣʴʪʫʨʝ 

ʦʯʝʥʴ ʯʘʩʪʦ ʚʩʝʚʘʣʠ ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ.  

ʇʦʣʫʯʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʝʚʘʝʤʦʛʦ ʩʦʨʪʘ. 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʠʠ çɿʝʨʥʦʚʳʝ, ʙʦʙʦʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʢʫʣʴʪʫʨè ʀʥʩʪʠʪʫʪʘ ʙʠʦʨʝʩʫʨʩʦʚ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ð ɻ ʪʦ 

ʩʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ 

ʤʝʩʪʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ [6, ʩ. 119ï125]. ʂʣʠʤʘʪ 

ʟʦʥʳ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʪʠʧʫ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʩʫʨʦʚʦʡ 

ʟʠʤʳ ʠ ʞʘʨʢʦʛʦ ʣʝʪʘ. ʂʘʢ ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ, ʪʘʢ ʠ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʩʫʭʦʩʪʴʶ.  

ʎʝʣʴ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʜʚʫʭ 

ʩʦʨʪʦʚ ʧʘʞʠʪʥʠʢʘ (ʤʝʩʪʥʦʛʦ ʠ ʀʨʘʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʫʯʠʪʳʚʘʷ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ ʘʥʘʣʠʟʳ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠʩʴ, 

http://www.bulletennauki.com/
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ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ [3; 5, 147ï155]. ɹʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʟʘ 

ʨʘʟʚʠʪʠʷ: 1 ð ʧʦʩʝʚïʚʩʭʦʜʳ; 2 ð ʣʠʩʪʦʚʘʷ ʨʦʟʝʪʢʘ; 3 ð ʩʪʝʙʣʝʚʘʥʠʝ; 4 ð ʙʫʪʦʥʠʟʘʮʠʷ; 5 ð 

ʮʚʝʪʝʥʠʝ ʠ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʝ; 6 ð ʩʝʤʷʦʙʨʘʟʦʚʘʥʠʝ; 7 ð ʟʝʣʝʥʘʷ ʩʧʝʣʦʩʪʴ ʩʝʤʷʥ; 8 ð 

ʙʝʣʝʩʘʷ ʩʧʝʣʦʩʪʴ; 9 ð ʞʝʣʪʘʷ ʧʦʣʥʘʷ ʪʚʝʨʜʘʷ ʩʧʝʣʦʩʪʴ ʩʝʤʷʥ.  

ʇʘʞʠʪʥʠʢ ʩʝʥʥʦʡ (Trigonella foenum-graecum L.) ð ʆʜʥʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚʘ 

ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʇʘʞʠʪʥʠʢ ʩʝʥʥʦʡ ð ʦʜʠʥ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʢʦʨʤʦʚʳʭ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ 

ʦʪʯʘʩʪʠ ʧʠʱʝʚʳʭ ʢʫʣʴʪʫʨ. ɺʦʟʜʝʣʳʚʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʠ ʈʠʤʘ. ʇʨʦʠʩʭʦʜʠʪ ʠʟ 

ʇʝʨʝʜʥʝʡ ɸʟʠʠ. ʐʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʀʥʜʠʠ ʠ ʕʬʠʦʧʠʠ [7]. 

 ʈʘʩʪʝʥʠʝ ʚʳʩʦʪʦʡ ʜʦ 60 ʩʤ ʩ ʦʯʝʨʝʜʥʳʤʠ ʪʨʦʡʯʘʪʦʩʣʦʞʥʳʤʠ ʣʠʩʪʴʷʤʠ ʜʣʠʥʦʡ 2 ʩʤ; 

ʣʠʩʪʦʯʢʠ ̫ ʡʮʝʦʙʨʘʟʥʳʝ ʠ ʧʦ ʢʨʘʷʤ ʥʝʤʥʦʛʦ ʟʫʙʯʘʪʳʝ. ʉʪʝʙʝʣʴ ʚʝʪʚʠʩʪʳʡ, ʦʢʨʫʛʣʳʡ, ʢʦʨʝʥʴ 

ʩʪʝʨʞʥʝʚʦʡ. ʎʚʝʪʢʠ ʩʠʜʷʯʠʝ, ʧʦ ʦʜʥʦʤʫ ð ʜʚʘ ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ, ʤʦʪʳʣʴʢʦʚʳʝ, ʦʯʝʥʴ 

ʤʘʣʝʥʴʢʠʝ, ʞʝʣʪʦʚʘʪʦïʙʝʣʳʝ, ʘ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʝʪʣʦïʬʠʦʣʝʪʦʚʳʝ. ʈʘʩʪʝʥʠʝ ʮʚʝʪʝʪ ʩ ʤʘʷ ʜʦ 

ʠʶʥʷ. ɺʩʝ ʨʘʩʪʝʥʠʝ ʦʙʣʘʜʘʝʪ ʠʥʪʝʥʩʠʚʥʳʤ ʟʘʧʘʭʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ 

ʠʩʧʦʣʴʟʫʶʪ ʩʝʤʷ ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ (Trigonellae foenum-graecum L.), ʩʦʙʨʘʥʥʦʝ ʚ ʬʘʟʝ 

ʟʨʝʣʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʝ ʜʦ 1,34% ʩʫʤʤʳ ʩʪʝʨʦʠʜʥʳʭ ʩʘʧʦʥʠʥʦʚ. ʄʦʣʦʜʳʝ ʧʦʙʝʛʠ ʠʩʧʦʣʴʟʫʶʪ 

ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʧʨʘʚʳ ʢ ʤʷʩʥʳʤ ʙʣʶʜʘʤ ʠ ʚ ʩʳʨʦʚʘʨʝʥʠʠ. ʉʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʘʣʘʢʪʦʤʘʥʥʘʥʘ, ʠʟʚʝʩʪʥʦʛʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʢʘʤʝʜʴ ʧʘʞʠʪʥʠʢʘè, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʧʠʱʝʚʘʷ ʜʦʙʘʚʢʘ [4, ʩ. 172]. 

ʇʘʞʠʪʥʠʢ ʩʝʥʥʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ, ʩʝʥʦ, ʟʝʣʝʥʦʝ ʫʜʦʙʨʝʥʠʝ ʩʝʤʝʥʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʪʳ, ʘ ʪʘʢʞʝ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʪʝʭʥʠʢʝ. ʂʘʢ ʢʦʨʤʦʚʘʷ ʢʫʣʴʪʫʨʘ 

ʦʙʣʘʜʘʝʪ ʪʦʥʠʟʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʯʠʩʪʦʤ ʚʠʜʝ ʩʢʘʨʤʣʠʚʘʪʴ ʝʛʦ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ. ʇʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʭ 

ʧʦʯʚʘʭ, ʚ ʩʚʷʟʠ ʩʦ ʩʣʘʙʦʡ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ ʙʘʢʪʝʨʠʡ, ʠʤʝʶʱʠʭʩʷ ʚ ʧʦʯʚʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ ʥʠʪʨʘʛʠʥʘ, ʩʧʝʮʠʬʠʯʥʳʤ ʜʣʷ ɻ ʪʦʡ 

ʢʫʣʴʪʫʨʳ. ʇʘʞʠʪʥʠʢ ʩʝʥʥʦʡ ʭʦʨʦʰʘʷ ʧʨʦʤʝʞʫʪʦʯʥʘʷ, ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ, ʧʦʞʥʠʚʥʘʷ ʢʫʣʴʪʫʨʘ 

[1, ʩ. 344ï346; 2, ʩ. 119ï124]. 
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http://www.bulletennauki.com/
http://www.activestudy.info/pazhitnik/
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%B5%D0%BA_(%D1%87%D0%B0%D1%81%D1%82%D1%8C_%D0%BB%D0%B8%D1%81%D1%82%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%B1%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BA%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%81%D1%8B%D1%80%D1%8C%D1%91
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BF%D1%80%D0%B0%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%BE%D0%BC%D0%B0%D0%BD%D0%BD%D0%B0%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%89%D0%B5%D0%B2%D1%8B%D0%B5_%D0%B4%D0%BE%D0%B1%D0%B0%D0%B2%D0%BA%D0%B8


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

123 

 

 

ʇʘʞʠʪʥʠʢ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʧʝʣʳʤ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ ʠ ʭʦʣʦʜʦʩʪʦʡʢʠʤ ʨʘʩʪʝʥʠʝʤ. ʆʥ 

ʦʪʣʠʯʥʦ ʨʘʩʪʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʧʣʦʜʦʨʦʜʥʦʡ, ʨʳʭʣʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʯʚʝ. ʇʘʞʠʪʥʠʢ ʥʝ 

ʧʝʨʝʥʦʩʠʪ ʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ. ɽʩʣʠ ʚ ʧʦʯʚʫ ʚʥʝʩʪʠ ʠʟʚʝʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʨʘʩʪʝʥʠʷ ʫʚʝʣʠʯʠʪʩʷ ʚʜʚʦʝ. ʄʝʩʪʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʟʘʱʠʱʝʥʦ ʦʪ ʚʝʪʨʘ. ʇʘʞʠʪʥʠʢ ʭʦʨʦʰʦ ʨʘʩʪʝʪ ʪʦʣʴʢʦ ʥʘ ʦʩʚʝʱʝʥʥʳʭ ʩʦʣʥʮʝʤ ʫʯʘʩʪʢʘʭ.  

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ 

ʧʨʘʚʠʣʘʤ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʟʘ ʛʦʜʳ ʦʧʳʪʦʚ ʙʳʣ ʯʝʨʥʳʡ ʧʘʨ. ʇʦʩʝʚʳ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚʨʫʯʥʫʶ, ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʀʥʩʪʠʪʫʪʘ ʙʠʦʨʝʩʫʨʩʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 

ʥʠʟʤʝʥʥʦʡ, ʦʨʦʰʘʝʤʦʡ ʟʦʥʝ, ʥʘ ʚʳʩʦʪʝ 900 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚ ʩʫʭʫʶ ʧʦʯʚʫ, ʛʜʝ 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʧʦʣʝʟʥʘʷ ʚʣʘʛʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʧʨʠʤʝʥʷʣʩʷ 

ʧʦʩʣʝʧʦʩʝʚʥʦʡ ʧʦʣʠʚ. ʊʝʭʥʠʢʘ ʧʦʣʠʚʘ ð ʩʧʣʦʰʥʦʡ ʥʘʧʫʩʢ ʧʦ ʧʦʣʦʩʘʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʜʦ 

ʧʦʩʝʚʘ (ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʇʨʦʚʝʜʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

 

ʇʦʯʚʘ ʫʯʘʩʪʢʘ ð ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʩʝʨʦʟʝʤ. ʉʝʤʝʥʘ ʚʳʩʝʠʚʘʣʠ 

(15, 20, 25 ʠ 30 ʤʘʨʪʘ 2017 ʛʦʜʘ) ʚʝʩʥʦʡ ʚ ʫʞʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʛʨʫʥʪ. ʉʧʦʩʦʙʳ ʩʝʚʘ ʙʳʣʦ 

ʰʠʨʦʢʦʨʷʜʥʳʡ 45Ĭ10 ʩʤ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠʟ ʨʘʩʯʝʪʘ 17 ʢʛ ʥʘ 1 ʛʘ.  

ʆʧʳʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʯʝʪʳʨʝʭ ʚʘʨʠʘʥʪʘʭ ʠ 4 ʧʦʚʪʦʨʝʥʠʷʭ. ʉʝʤʝʥʘ ʟʘʛʣʫʙʣʷʣʠ ʥʘ 

1,5 ʩʤ ʚ ʧʦʯʚʫ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʙʳʣʦ ʥʝ ʤʝʥʴʰʝ 7ï10 ʩʤ. ʉʝʤʝʥʘ ʧʨʦʨʘʩʪʘʣʠ 

ʯʝʨʝʟ 7ï10 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ ʧʨʠ 10ï20 ʛʨʘʜʫʩʘʭ ʚʳʰʝ ʥʫʣʷ.  

ɻʜʝ ʚʳʩʝʷʣʠ ʩʝʤʝʥʘ ʛʫʩʪʦ, ʪʦ ʧʦ ʧʦʷʚʣʝʥʠʶ ʧʝʨʚʳʭ ʜʚʫʭ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʦʯʢʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʦʨʝʞʠʚʘʥʠʝ. ʈʘʩʪʝʥʠʷ ʥʘʯʘʣʠ ʮʚʝʪʠʪʴ ʚ ʥʘʯʘʣʝ ʠʶʥʷ, ʘ ʧʣʦʜʳ ʩʦʟʨʝʚʘʣʠ ʚ 

ʢʦʥʮʝ ʣʝʪʘ.  
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ɼʦ ʪʦʛʦ, ʢʘʢ ʨʘʩʪʝʥʠʷ ʥʘʯʠʥʘʣʠ ʟʘʚʷʟʳʚʘʪʴ ʧʣʦʜʳ, ʫʯʘʩʪʢʠ ʧʦʩʪʦʷʥʥʦ ʧʦʣʠʚʘʣʠ. ʂʦʛʜʘ 

ʟʘʨʷʞʘʣʠʩʴ ʧʣʦʜʳ, ʧʦʣʠʚ ʥʝʤʥʦʛʦ ʫʤʝʥʴʰʠʣʠ, ʘ ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ ʠ ʚʦʚʩʝ ʧʨʝʢʨʘʪʠʣʠ. ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʧʘʞʠʪʥʠʢ ʣʶʙʠʪ ʨʘʩʪʠ ʥʘ ʦʯʠʱʝʥʥʦʡ ʦʪ ʩʦʨʥʷʢʦʚ ʧʦʯʚʝ, ʧʦʵʪʦʤʫ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʩʦʨʥʷʢʦʚ ʠʭ ʧʦʩʪʦʷʥʥʦ ʫʜʘʣʠʣʠ, ʧʨʦʚʦʜʷ ʢʫʣʴʪʠʚʘʮʠʠ (ʈʠʩʫʥʦʢ 2).  

ʅʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʠ ʩʝʥʦ ʫʙʠʨʘʣʠ ʚ ʥʘʯʘʣʝ ʮʚʝʪʝʥʠʷ (15 ʠʶʥʷ 2017 ʛʦʜʘ). ʋʙʦʨʢʘ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʫʩʠʣʠʚʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ, ʠ ʧʦʝʜʘʝʤʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ʅʘ ʩʝʤʝʥʘ ʫʨʦʞʘʡ 

ʩʦʙʠʨʘʣʠ ʧʨʠ ʧʦʙʫʨʝʥʠʠ 60ï70% ʙʦʙʦʚ (05 ʠʶʣʷ 2017 ʛʦʜʘ). ɿʘʧʘʟʜʳʚʘʥʠʝ ʚʝʜʝʪ ʢ ʧʦʪʝʨʝ 

ʩʝʤʷʥ ʦʪ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʙʦʙ. ʉʢʘʰʠʚʘʣʠ ʧʘʞʠʪʥʠʢʘ ʥʘ ʚʳʩʦʪʝ 10ï15 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ. ʊʦʥʢʠʤ ʨʳʭʣʳʤ ʩʣʦʝʤ ʨʘʩʢʣʘʜʳʚʘʣʠ ʤʘʩʩʫ ʥʘ ʧʦʣʦʪʥʝ ʠ ʧʦʜʩʫʰʠʚʘʷ ʥʘ ʩʢʚʦʟʥʷʢʝ ʧʦʜ 

ʥʘʚʝʩʦʤ (ʥʝ ʥʘ ʩʦʣʥʮʝ). ʂʦʛʜʘ, ʧʦʜʩʳʭʘʷ, ʙʦʙʳ ʥʘʯʠʥʘʶʪ ʣʦʧʘʪʴʩʷ. ʀʭ ʦʙʤʦʣʘʯʠʚʘʣʠ, ʠ 

ʩʝʤʝʥʘ ʩʫʰʠʣʠʩʴ ʥʘ ʩʦʣʥʮʝ.  

ʇʘʞʠʪʥʠʢ ʩʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʢʫʣʴʪʫʨʦʡ ʦʪʟʳʚʯʠʚʦʡ ʢ ʫʨʦʚʥʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʫʣʫʯʰʘʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʠ ʨʘʟʚʠʪʠʝ ʠʭ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ 

ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʭʦʜ ʩʝʤʷʥ. ʂ ʧʦʯʚʘʤ ʥʝ ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʝʥ, ʥʝʧʨʠʛʦʜʥʳ 

ʣʠʰʴ ʪʷʞʝʣʳʝ, ʟʘʧʣʳʚʘʶʱʠʝ, ʢʠʩʣʳʝ, ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ ʧʦʯʚʳ.  

ɺ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʦʩʝʥʴʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜ ʦʩʥʦʚʥʫʶ ʚʩʧʘʰʢʫ 

ʚʥʦʩʠʣʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʜʦʟʝ K60P60, ʘ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠʟ ʨʘʩʯʝʪʘ 60 ʢʛ/ʛʘ ʚʠʜʝ 

ʧʦʜʢʦʨʤʢʠ.  

ɺ ʊʘʙʣʠʮʝ ʧʝʨʝʜʘʥʳ ʜʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʘʞʠʪʥʠʢʘ ʩʨʦʢʦʤ ʩʝʚʘ 20 ʤʘʨʪʘ 2017 

ʛʦʜʘ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʦʣʫʯʝʥʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʨʦʢʘʤʠ 

ʩʝʚʘ.  

ɺ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʩʥʠʞʘʶʪʩʷ, ʩʦʟʨʝʚʘʥʠʝ ʫʩʢʦʨʷʝʪʩʷ. ɺ ʵʪʦ 

ʚʨʝʤʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʤʥʦʛʠʭ ʬʦʨʤ ʩʦʩʪʘʚʣʷʝʪ 30ï35 ʩʤ, ʘ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʧʨʠ ʧʦʣʠʚʝ 

ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 50ï60 ʩʤ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʙʦʠʭ ʩʦʨʪʦʚ ʩʦʩʪʘʚʠʣʘ 

ʧʨʠʤʝʨʥʦ 105 ʜʥʝʡ. 

 

ʊʘʙʣʠʮʘ. 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʕʃɽʄɽʅʊʆɺ ʋʈʆɾɸʁʅʆʉʊʀ ʇɸɾʀʊʅʀʂɸ ʉɽʅʅʆɻʆ 

 (ʧʦʩʝʚ 20 ʤʘʨʪʘ 2017 ʛ.) 
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ʉʦʨʪ ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ ʀʨʘʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

15,5 

I 2,2 0,66 0,50 15,5 12,6 0,19 

II  2,5 0,80 0,53 15,0 13,3 0,20 

III  2,1 0,65 0,51 14,0 17,5 0,27 

IV  2,5 0,74 0,55 15,0 12,0 0,18 

ʩʨʝʜʥʝʝ 2,3 0,71 0,52 14,9 13,9 0,21 

ʉʦʨʪ ʧʘʞʠʪʥʠʢʘ ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʤʝʩʪʥʳʡ  

17,5 

I 2,9 0,91 0,63 18,0 15,3 0,25 

II  2,8 0,87 0,59 15,0 14,6 0,26 

III  2,6 0,85 0,58 14,0 17,0 0,27 

IV  2,8 0,90 0,62 16,0 14,0 0,24 

ʩʨʝʜʥʝʝ 2,8 0,88 0,61 15,8 15,23 0,26 
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ɺ ʥʘʰʝʤ ʦʧʳʪʝ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʘʞʠʪʥʠʢʘ ʩʝʥʥʦʛʦ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ 

ʩʦʩʪʘʚʠʣʘ 21ï25 ʪ/ʛʘ. ɸ ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 26ï29 ʪ/ʛʘ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʠ (29 ʪ/ʛʘ), ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʘ ʧʘʞʠʪʥʠʢʘ ʅʘʭʠʯʝʚʘʥʩʢʠʡ 

ʤʝʩʪʥʳʡ ʚ ʯʝʪʚʝʨʪʦʤ ʚʘʨʠʘʥʪʝ ʧʝʨʚʦʤ ʧʦʚʪʦʨʝʥʠʠ. ʉʫʭʘʷ ʤʘʩʩʘ (ʩʝʥʦ) ʩʦʩʪʘʚʠʣʘ ʧʨʠʤʝʨʥʦ 

30ï32% ʦʪ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʡ ʤʘʩʩʳ (0,91 ʪ/ʛʘ) ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʪʝʤ ʞʝ ʚʘʨʠʘʥʪʝ. 

 

  
 

ʈʠʩʫʥʦʢ 3. ʉʦʨʪ ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʤʝʩʪʥʳʡ  ʈʠʩʫʥʦʢ 4. ʉʦʨʪ ʀʨʘʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 0,5-0,63 ʪ/ʛʘ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ ʫ ʩʦʨʪʦʚ ʀʨʘʥʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 15,5 ʛ, ʘ ʫ ʩʦʨʪʘ ʧʘʞʠʪʥʠʢʘ ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʤʝʩʪʥʳʡ ð 

17,5 ʛ (ʈʠʩʫʥʢʠ 3ï4; ʊʘʙʣʠʮʘ). 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʌʦʥʜʘ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʧʨʠ 

ʇʨʝʟʠʜʝʥʪʝ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ - ɻʨʘʥʪ ˉEIF-KETPL-2-2015-1(25)-56/39/3  
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ʈʝʩʧʫʙʣʠʢʝ ɸʟʝʨʙʘʡʜʞʘʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2018. ʊ. 4. ˉ2. ʉ. 138-143. DOI: 

10.5281/zenodo.1173140. 
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ECOLOGICAL ADAPTIVE SELECTION OF LATE -RIPENING CABBAGE 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʠʣʫ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʧʦʯʚʝʥʥʳʭ, ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪ ɹ ʚʳʨʘʱʠʚʘʪʴ ʠ ʪʝʨʤʦʬʠʣʴʥʳʝ ʠ ʭʦʣʦʜʦʩʪʦʡʢʠʝ 

ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ ʚ ʚʝʩʝʥʥʝïʣʝʪʥʠʡ ʠ ʣʝʪʥʝïʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʦʟʜʥʠʝ 

ʛʠʙʨʠʜʳ RIPing ʙʝʣʦʡ ʢʘʧʫʩʪʳ ʥʘ ʘʜʘʧʪʠʨʫʝʤʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʛʦʨʥʳʭ ʠ ʧʨʠʤʦʨʩʢʠʭ ʨʘʡʦʥʦʚ ɼʘʛʝʩʪʘʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 4 ʣʝʪ, ʩ 2014 ʧʦ 2017 ʛʛ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʛʠʙʨʠʜʳ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ 

ʘʜʘʧʪʠʚʥʦʩʪʠ. ɻʠʙʨʠʜʳ ʂʦʣʦʙʦʢ F1, ɸʩʪʨʘ F1, ɸʛʨʝʩʩʦʨ F1 ʦʙʣʘʜʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʩʪʨʝʩʩʦʚʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʦʪʟʳʚʯʠʚʳ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʨʝʜʳ. ʇʦʩʣʝʜʥʠʤ 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ (bi>1). ɻʠʙʨʠʜ ʂʦʣʦʙʦʢ F1 ̫ ʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʘ ɸʩʪʨʘ F1, ɸʛʨʝʩʩʦʨ F1 ð ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʮʝʣʷʭ ʩʝʣʝʢʮʠʠ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪʴ. 

 

Abstract. Due to natural climatic, soil, agroecological conditions, the Republic of Dagestan 

has the opportunity to grow thermophilic and cold vegetable crops in the springïsummer and 

summerïautumn periods. 

As a result of the studies, promising late RIPing white cabbage hybrids were identified for 

adaptability and stability in the extreme conditions of the mountainous and coastal regions of 

Dagestan. 

The research was conducted for 4 years, from 2014 to 2017. 

The results show that the hybrids under study are diverse in adaptivity. Hybrids Kolobok F1, 

Astra F1, Aggressor F1 are resistant to stressful abiotic, and are responsive to the beneficial effects 

of the environment. The latter explains the high value of the regression coefficient (bi> 1). The F1 

hybrid is a source of potential productivity, while the Astra F1, the F1 aggressor, is an 

environmental sustainability. 

The data obtained by us can be used for the purpose of selection for adaptability. 
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ɺʚʝʜʝʥʠʝ 

ʕʢʦʣʦʛʦïʛʝʥʝʪʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦʙʳ ʩʝʣʝʢʮʠʷ ʚʝʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʩʭʦʜʥʳʭ ʩ ʪʝʤʠ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʚʦʟʜʝʣʳʚʘʪʴʩʷ ʩʦʟʜʘʚʘʝʤʳʡ ʩʦʨʪ ʠ ʛʠʙʨʠʜ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʫʣʴʪʫʨʘʤ, ʩʨʝʜʘ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʪʨʝʙʦʚʘʥʠʷʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʛʥʝʪʝʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʊʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʪʘʢʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʷʚʣʷʝʪʩʷ ʢʘʧʫʩʪʘ ʙʝʣʦʢʦʯʘʥʥʘʷ ʧʦʟʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʳ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʢʦʪʦʨʦʡ ʩʦʚʧʘʜʘʝʪ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ ʠ ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʆʩʥʦʚʥʦʡ ʥʝʨʝʛʫʣʠʨʫʝʤʳʡ 

ʣʠʤʠʪʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʧʦʟʜʥʝʩʧʝʣʦʡ ʢʘʧʫʩʪʳ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫʞʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25 Áʉ ʧʨʦʠʩʭʦʜʷʪ ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ, ʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 30 Áʉ ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

10% [1ï2]. ʇʨʦʷʚʣʝʥʠʝ ʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʥʥʝʩʧʝʣʦʛʦ 

ʛʠʙʨʠʜʘ F1 ʄʘʣʘʭʠʪ, ʠ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʩʦʨʪʘ ʇʘʨʫʩ ʚ ʚʝʩʝʥʥʝïʣʝʪʥʝʤ ʦʙʦʨʦʪʝ ʧʨʠ ʨʘʟʥʳʭ 

ʩʨʦʢʘʭ ʧʦʩʘʜʢʠ ʚ 2017 ʛʦʜʫ: ʚ ʚʘʨʠʘʥʪʘʭ ʚʳʩʘʜʢʠ ʨʘʩʩʘʜʳ 15 ʠ 30 ʘʧʨʝʣʷ ʩʨʝʜʥʷʷ ʤʘʩʩʘ 

ʢʦʯʘʥʘ ʩʦʩʪʘʚʠʣʘ 2,0 ʠ 2,2 ʢʛ ʠ 1,6ï1,7 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʩʥʠʞʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ð ʨʝʘʢʮʠʷ ʥʘ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʩʪʨʝʩʩ. 

ʉʦʟʜʘʥʠʝ ʛʠʙʨʠʜʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʪʘʢʠʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʘʣʠʟʘʮʠʠ ʛʝʪʝʨʦʟʠʩʘ ʧʦ ʦʩʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʇʨʠ ʩʝʣʝʢʮʠʠ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʳ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ 

ʧʨʝʜʚʠʜʝʪʴ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʥʦʛʦ 

ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ð ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʝ 

ʦʨʛʘʥʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʷ ʧʦ ʛʦʜʘʤ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʨʝʘʢʮʠʶ ʛʝʥʦʪʠʧʦʚ, ʘ 

ʧʝʨʝʜ ʥʘʤʠ ʩʪʘʚʠʪ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ: ʦʪʙʦʨ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʛʠʙʨʠʜʦʚ ʧʦʟʜʥʝʩʧʝʣʦʡ ʢʘʧʫʩʪʳ ʚ ʪʠʧʠʯʥʳʭ ʜʣʷ 

ʨʝʩʧʫʙʣʠʢʠ ʫʩʣʦʚʠʷʭ. ʇʦʜʙʦʨ ʨʦʜʠʪʝʣʴʩʢʠʭ ʣʠʥʠʡ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩ ʫʯʝʪʦʤ 

ʪʠʧʠʯʥʦʩʪʠ ʩʨʝʜʳ ʠʣʠ ʚ ʫʩʣʦʚʠʷʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʟʢʠʭ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʜʣʷ ʜʘʥʥʦʡ 

ʟʦʥʳ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʮʝʥʢʘ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʯʝʪʳʨʝʭ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ ʰʠʨʦʢʦ 

ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʛʦʣʣʘʥʜʩʢʦʛʦ ʛʠʙʨʠʜʘ F1 ɸʛʨʝʩʩʦʨ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 4 ʛʦʜʘ ʧʦ ʤʝʪʦʜʫ, 

ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʂʠʣʴʯʝʚʩʢʠʤ ɸ. ɺ. ʠ ʍʦʪʳʣʝʚʦʡ ʃ. ɺ. [3]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʚʘʞʝʥ ʜʣʷ ʦʮʝʥʢʠ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʨʝʜʳ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ð ʫʩʣʦʚʠʡ ʛʦʜʘ. 

ʂʦʥʢʫʨʩʥʦʝ ʠʩʧʳʪʘʥʠʝ F1 ʛʠʙʨʠʜʦʚ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ɼʘʛʝʩʪʘʥʩʢʦʛʦ 

ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʆʇʍ çɻʦʛʘʥʩʢʦʝè) ʚ 2014ï2017 ʛʦʜʘʭ. ɺʳʩʘʜʢʘ ʨʘʩʩʘʜʳ ʚ 

ʪʠʧʠʯʥʳʝ ʜʣʷ ʟʦʥʳ ʩʨʦʢʠ: 15ï20 ʤʘʨʪʘ. ʉʧʦʩʦʙ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʩʘʜʳ ð ʢʘʩʩʝʪʥʳʡ. ɺʦʟʨʘʩʪ 

ʨʘʩʩʘʜʳ ð 40ï45 ʩʫʪʦʢ. ɸʛʨʦʪʝʭʥʠʢʘ ð ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʜʣʷ ʧʦʟʜʥʝʩʧʝʣʦʡ 
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ʢʘʧʫʩʪʳ. ʉʧʦʩʦʙ ʧʦʣʠʚʘ ð ʧʦ ʙʦʨʦʟʜʘʤ. ɿʘʢʣʘʜʢʘ ʦʧʳʪʘ ð ʧʦ ʤʝʪʦʜʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ 

ʠʩʧʳʪʘʥʠʷ. 

 

 
 

ʈʠʩʫʥʦʢ. ʂʘʥʜ. ʩ.-ʭ. ʥʘʫʢ ɺʝʣʠʞʘʥʦʚ ʅ. ʄ. ʥʘ ʫʯʘʩʪʢʝ ʠʩʧʳʪʘʥʠʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʠʙʨʠʜʦʚ (ʊʘʙʣʠʮʘ 1) ʩ 

ʫʩʣʦʚʠʷʤʠ ʛʦʜʘ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʬʘʢʪʦʨʫ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʠʙʨʠʜʳ ʠʤʝʣʠ 

ʩʘʤʫʶ ʥʠʟʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ 2015 ʛʦʜʫ, ʢʦʛʜʘ ʨʘʩʪʝʥʠʷ ʠʩʧʳʪʳʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʩʪʨʝʩʩ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʦʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ (65ï70 ʩʫʪʦʢ); ʥʘʯʠʥʘʷ ʦʪ ʬʘʟʳ ʥʘʯʘʣʦ 

ʟʘʚʷʟʳʚʘʥʠʷ ʢʦʯʘʥʘ (ʊʘʙʣʠʮʘ 3). ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʝʚʳʰʘʣʘ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʥʘ 3,2ï5,3 Áʉ (ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 1. 

ʉʈɽɼʅʗʗ ʄɸʉʉɸ ʂʆʏɸʅɸ ʇʆɿɼʅɽʉʇɽʃʓʍ F1 ɻʀɹʈʀɼʆɺ  

ɺ ʂʆʅʂʋʈʉʅʆʄ ʀʉʇʓʊɸʅʀʀ ɺ 2014ï2017 ʛʛ. 

 

ɻʠʙʨʠʜ F1 

ʄʘʩʩʘ ʢʦʯʘʥʘ, ʢʛ 

2014 2015 2016 2017 ʉʨʝʜʥʝʝ 

ɺʘʣʝʥʪʠʥʘ 2,44 2,31 2,86 3,11 2,65 

ʂʦʣʦʙʦʢ 2,80 2,62 3,40 3,09 2,97 

ɸʩʪʨʘ 2,68 2,64 3,18 2,69 2,79 

ʊʨʠʫʤʬ 2,21 1,92 2,80 2,54 2,36 

ɸʛʨʝʩʩʦʨ 2,56 2,34 3,41 2,61 2,73 

ʅʉʈ 05 0,18 0,12 0,39 0,23  
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ʊʘʙʣʠʮʘ 2. 

ʊɽʄʇɽʈɸʊʋʈɸ ɺʆɿɼʋʍɸ ɺ ʇɽʈʀʆɼ ʀʉʇʓʊɸʅʀʗ ɻʀɹʈʀɼʆɺ, 2014ï2017 ɻʆɼʓ 

ʄʝʩʷʮ, 

ʜʝʢʘʜʘ 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

2014 2015 2016 2017 ʄʥʦʛʦʣʝʪʥʷʷ 

ʄʘʡ: 2 17,2 ð 16,6 16,8 16,8 

          3 21,8 25,4 22,0 21,3 22,2 

ʀʶʥʴ (1ï3) 24,7 26,6 23,7 24,2 24,8 

ʀʶʣʴ (1ï3) 25,4 28,1 26,2 25,9 26,4 

ɸʚʛʫʩʪ: 1 27,6 29,2 23,8 27,4 27,0 

               2 ð 29,0 21,7 22,1 23,7 

 

ʊʘʙʣʠʮʘ 3. 

ʉʈɽɼʅʗʗ ʕʂʉʊʈɽʄɸʃʔʅɸʗ ɼʅɽɺʅɸʗ ʊɽʄʇɽʈɸʊʋʈɸ ɺʆɿɼʋʍɸ ɹʆʃɽɽ 30 Áʉ  

ɺ ʇɽʈʀʆɼ ʀʉʇʓʊɸʅʀʗ ɻʀɹʈʀɼʆɺ, 2014ï2017 ʛʛ. 

ʄʝʩʷʮ, 

ʜʝʢʘʜʘ 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

2014 2015 2016 2017 

t ÁC ʂʦʣïʚʦ 

ʩʫʪʦʢ 

t ÁC 

 

ʂʦʣïʚʦ 

ʩʫʪʦʢ 

T ÁC ʂʦʣïʚʦ 

ʩʫʪʦʢ 

t ÁC ʂʦʣïʚʦ 

ʩʫʪʦʢ 

ʄʘʡ: ð ð ð ð ð ð ð ð 

                  3 32,4 2 33,2 10 30,6 4 ð ð 

ʀʶʥʴ 34,2  

11 

32,5 14 31,2 6 34,3 16 

ʀʶʣʴ 33,5 13 34,3 18 33,1 12 32,6 22 

ɸʚʛʫʩʪ:    1 32,7 12 33,6 12 32,4 9 32,3 8 

                 2 ð ð 32,8 14 ð ð 33,1 9 

 

ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʠʙʨʠʜʦʚ (ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʢʦʯʘʥʘ 2,86ï3,40 

ʢʛ), ʧʦʣʫʯʝʥʥʳʝ ʚ 2016 ʛʦʜʫ, ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʦʤ ʛʦʜʫ, ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʣʠʟʢʠ ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ. 2014 

ʠ 2017 ʛʦʜʳ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʟʘʥʠʤʘʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʚ ʪʫ ʠʣʠ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʛʝʪʘʮʠʠ, ʯʪʦ 

ʥʝʦʜʥʦʟʥʘʯʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʩʩʳ ʢʦʯʘʥʘ ʫ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ ʤʝʪʦʜʫ ʂʠʣʴʯʝʚʩʢʦʛʦ ɸ. ɺ., ʍʦʪʳʣʝʚʦʡ ɸ. ɺ. [3] ʧʦʟʚʦʣʠʣ 

ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʫʶ ʘʜʘʧʪʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ (ʆɸʉ) ʛʠʙʨʠʜʦʚ, ʩʚʷʟʘʥʥʫʶ ʩʦ ʩʨʝʜʥʝʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʛʝʥʦʪʠʧʘ ʚʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʨʝʜ (ʊʘʙʣʠʮʘ 4). ʇʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ 

ʚʳʜʝʣʠʣʠʩʴ ʛʠʙʨʠʜʳ ʂʦʣʦʙʦʢ F1, ɸʩʪʨʘ F1 ʠ ɸʛʨʝʩʩʦʨ F1, ʧʨʠʯʝʤ ʛʠʙʨʠʜ ʂʦʣʦʙʦʢ F1 

ʩʦʯʝʪʘʝʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʆɸʉ ʠ ʉɸʉ (ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ).  

ʀʟ ʚʩʝʭ ʛʠʙʨʠʜʦʚ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʆɸʉ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʫ ʂʦʣʦʙʢʘ 

F1, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʩʝʣʝʢʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ ʛʝʥʦʪʠʧʘ (ʉʎɻ) ʜʘʥʥʦʛʦ ʛʠʙʨʠʜʘ, ʢʘʢ ʩʘʤʫʶ 

ʚʳʩʦʢʫʶ ʚ ʦʧʳʪʝ ð 1,94 (ʊʘʙʣʠʮʘ 4). 
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ʊʘʙʣʠʮʘ 4. 

ʇɸʈɸʄɽʊʈʓ ɸɼɸʇʊʀɺʅʆʉʊʀ ɻʀɹʈʀɼʆɺ 

ʇʆɿɼʅɽʉʇɽʃʆʁ ʂɸʇʋʉʊʓ ɹɽʃʆʂʆʏɸʅʅʆʁ ʇʆ ʊʆɺɸʈʅʆʁ ʇʈʆɼʋʂʎʀʀ 

 

ɻʠʙʨʠʜ F1 

 

X, ʢʛ 

ʆʙʱʘʷ 

ʘʜʘʧʪʠʚʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ 

ʆɸʉi 

ʉʧʝʮʠʬʠʯʝʩʢʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ 

ʉɸʉi 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʛʝʥʦʪʠʧʘ 

Sgi, % 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʨʝʛʨʝʩʩʠʠ 

ʛʝʥʦʪʠʧʘ ʥʘ 

ʩʨʝʜʫ 

bi 

ʉʝʣʝʢʮʠʦʥʥʘʷ 

ʮʝʥʥʦʩʪʴ 

ʛʝʥʦʪʠʧʘ, 

 

ʉʎɻi 

ɺʘʣʝʥʪʠʥʘ 2.44 ī0,05 0,21 12,4 0,9 1,34 

ʂʦʣʦʙʦʢ  2. 80 0,27 0,48 25,2 1,4 1,94 

ɸʩʪʨʘ 2,68 0,09 0,41 16,4 1,2 1,76 

ʊʨʠʫʤʬ 2,21 ī0,34 0,63 24,6 0,7 1,28 

ɸʛʨʝʩʩʦʨ 2,56 ī0,01 0,32 14,2 1,1 1,52 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʛʠʙʨʠʜʳ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ 

ʘʜʘʧʪʠʚʥʦʩʪʠ. ɻʠʙʨʠʜʳ ʂʦʣʦʙʦʢ F1, ɸʩʪʨʘ F1, ɸʛʨʝʩʩʦʨ F1 ʦʙʣʘʜʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʩʪʨʝʩʩʦʚʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ, ʠ ʦʪʟʳʚʯʠʚʳ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʨʝʜʳ. ʇʦʩʣʝʜʥʠʤ 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ (bi>1). ɻʠʙʨʠʜ ʂʦʣʦʙʦʢ F1 ̫ ʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʘ ɸʩʪʨʘ F1, ɸʛʨʝʩʩʦʨ F1 ð ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʮʝʣʷʭ ʩʝʣʝʢʮʠʠ ʥʘ 

ʘʜʘʧʪʠʚʥʦʩʪʴ. 
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ɺ ʀʅʊɽʅʉʀɺʅʓʍ ʗɹʃʆʅɽɺʓʍ ʉɸɼɸʍ 

 

DISTRIBUTION AND HAR MFULNESS OF MONILIOS IS 

IN INTENSIVE  APPLE ORCHARD SYSTEMS 

 

Éʋʤʘʨʦʚ ɿ. ɸ., 

ʋʟʙʝʢʩʢʠʡ ʅʀʀ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, 

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

ÉUmarov Z., 

Uzbek Scientific research institute of plants protection, 

Tashkent, Uzbekistan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ̫ ʙʣʦʥʝʚʳʭ ʩʘʜʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʚ 2015ï2017 

ʛʛ. ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ð 

ʤʦʥʠʣʠʦʟʘ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʉʦʨʪ ʷʙʣʦʢ ɻʘʣʘ ʷʚʣʷʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʢ ʤʦʥʠʣʠʦʟʫ ʠ ʟʘʨʘʞʝʥʠʝ ʧʨʦʪʝʢʘʝʪ ʥʘʤʥʦʛʦ 

ʠʥʪʝʥʩʠʚʥʝʝ ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ. ɿʘʨʘʞʝʥʠʝ ʣʠʩʪʴʝʚ, ʧʦʙʝʛʦʚ ʠ ʧʣʦʜʦʚ ʦʪ 51,4% ʜʦ 

57,6%, ʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʦʪ 23,7% ʜʦ 26,5%.  

ɿʘʨʘʞʝʥʠʝ ʣʠʩʪʴʝʚ, ʧʦʙʝʛʦʚ ʠ ʧʣʦʜʦʚ ʩʦʨʪʘ ɻʦʣʜʝʥ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 44,0% ʜʦ 60,1%, ʘ 

ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʦʪ 19,6% ʜʦ 28,4%. 

ʉʦʨʪʘ ʃʝʛʦʣ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çʀʙʨʦʭʠʤ 

ʩʘʨʘ ʙʦʛʣʘʨʠè ʐʘʭʨʠʩʘʙʟʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʨʘʞʘʶʪʩʷ ʟʘʤʝʪʥʦ ʚ 

ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ. ʃʠʩʪʴʷ, ʧʦʙʝʛʠ ʠ ʧʣʦʜʳ ʟʘʨʘʞʝʥʳ ʦʪ 18,2% ʜʦ 22,5%, ʘ ʨʘʟʚʠʪʠʝ 

ʙʦʣʝʟʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 7,6% ʜʦ 9,1%. 

 

Abstract. The article presents the results of scientific research conducted in the experimental 

apple orchards of the Tashkent and Qashqadaryo regions in 2015ï2017 on the study of the spread 

and severity of one of the main diseases ð moniliosis. 

The experiments were carried out on the basis of phytopathological and mycological methods. 

The grade of apple Gala is an unstable moniliosis and the infection proceeds much more 

intensively than in other varieties. Infection of leaves, shoots and fruits from 51.4% to 57.6%, and 

the development of the disease from 23.7% to 26.5%. 

The infection of Golden variety in leaves, shoots and fruits ranges from 44.0% to 60.1%, and 

the development of the disease from 19.6% to 28.4%. 

Legolas cultivars grown in the intensive orchards of the Ibrokhim sara bohlari farm in the 

Shakhrisabz district of the Qashqadaryo region are infected in markedly smaller numbers. Leaves, 

shoots and fruits are infected from 18.2% to 22.5%, and the development of the disease, 

respectively, from 7.6% to 9.1%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʣʠʦʟ, ʣʠʩʪʴʷ, ʧʦʙʝʛ, ʧʣʦʜʳ, ʩʘʜʦʚʦʜʩʪʚʦ, ʩʦʨʪʘ. 
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ʇʨʠ ʨʝʛʫʣʷʨʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʜʝʥʴ ʟʘ ʜʥʝʤ ʧʦʪʨʝʙʥʦʩʪʴ ʫʨʦʞʘʶ ʬʨʫʢʪʦʚʳʭ ʩʘʜʦʚ ʚʦʟʨʘʩʪʘʝʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʮʠʦʥʝ 

ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʪʘʢʠʝ ʬʨʫʢʪʳ, ʢʘʢ ʷʙʣʦʢʦ, ʛʨʫʰʘ, ʘʡʚʘ, 

ʘʙʨʠʢʦʩ, ʯʝʨʝʰʥʷ, ʧʝʨʩʠʢ, ʩʣʠʚʘ ʠ ʜʨ. 

ʉ ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʢ ʬʨʫʢʪʘʤ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʦʚ. 

ʉ ʮʝʣʴʶ ʠʩʧʦʣʥʝʥʠʷ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʇʇ-2717 ʦʪ 6 

ʷʥʚʘʨʷ 2017 ʛʦʜʘ çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʟʘʢʫʧʦʢ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʦʜʦʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʘʨʪʦʬʝʣʷ, ʙʘʭʯʠ ʠ ʚʠʥʦʛʨʘʜʘè ʚ ʧʨʦʛʨʘʤʤʝ 

ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ˉ03-12-16 ʦʪ 31 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ 

ʩʦʟʜʘʥʠʶ ʠ ʚʳʨʘʱʠʚʘʥʠʶ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʦʚ ʚ 13 004 ʛʘ ʧʣʦʱʘʜʠ ʨʝʩʧʫʙʣʠʢʠ ʚ 2017 ʛʦʜʫ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʚ 272,7 ʪʳʩʷʯ ʛʘ ʬʨʫʢʪʦʚʳʭ ʩʘʜʘʭ 3 380,2 ʪʦʥʥ ʧʨʦʜʫʢʮʠʠ ʠ ʵʢʩʧʦʨʪ 258,2 ʪʦʥʥ 

ʧʨʦʜʫʢʮʠʠ ʚ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʛʦ ʤʠʨʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʷʙʣʦʥʠ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʩʨʝʜʠ ʥʠʭ ʤʦʥʠʣʠʦʟ, ʧʨʠʥʦʩʷʱʠʡ ʙʦʣʴʰʦʡ ʚʨʝʜ ʚ ʵʢʦʥʦʤʠʢʝ, ʠʤʝʝʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʤʦʥʠʣʠʦʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ 

ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʪʨʘʥʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ɽʚʨʦʧʳ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ. ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʠʥʦʩʠʪ ʙʦʣʴʰʦʡ ʬʠʥʘʥʩʦʚʳʡ 

ʚʨʝʜ ʤʥʦʞʝʩʪʚʦ ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ ʠ ʧʨʝʚʨʘʱʘʝʪ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʪʦʥʥ ʫʨʦʞʘʷ ʚ 

ʥʝʛʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ [1]. 

ʄʦʥʠʣʠʦʟʦʤ ʟʘʨʘʞʘʶʪʩʷ ʣʠʩʪʴʷ, ʮʚʝʪʢʠ, ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʠ ʧʣʦʜʳ ʷʙʣʦʥʠ. ɺ ʣʠʩʪʴʷʭ, 

ʩʥʘʯʘʣʘ ʦʙʨʘʟʫʶʪʩʷ ʤʘʣʝʥʴʢʠʝ ʢʨʘʩʥʦʚʘʪʳʝ ʧʷʪʥʳʰʢʘ ʚ ʚʠʜʝ ʪʦʯʢʠ. ʆʥʠ, ʨʘʟʚʠʚʘʷʩʴ, 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʷʪʥʘ ʞʝʣʪʦʚʘʪʦʡ ʠʣʠ ʪʝʤʥʦïʙʫʨʦʡ, ʧʦʯʪʠ ʯʝʨʥʦʡ ʦʢʨʘʩʢʠ, ʣʠʩʪ ʩʪʘʥʦʚʠʪʩʷ 

ʙʫʨʳʤ. ʇʨʠ ʟʘʨʘʞʝʥʠʠ ʮʚʝʪʢʦʚ ʟʘʚʷʟʠ ʧʣʦʜʘ ʠ ʣʠʩʪʦʯʢʠ ʚʦʢʨʫʛ ʥʝʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʣʥʦʤʫ 

ʛʥʠʝʥʠʶ, ʩʪʘʥʦʚʷʪʩʷ ʙʫʨʳʤʠ, ʥʘʭʦʜʷʪʩʷ ʚ ʚʠʩʷʯʝʤ ʥʘ ʜʝʨʝʚʴʷʭ ʧʦʣʦʞʝʥʠʠ, ʙʫʜʪʦ ʦʥʠ 

ʩʛʦʨʝʣʠ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʜʳʭ ʧʦʙʝʛʦʚ ʧʦʷʚʣʷʶʪʩʷ ʙʫʨʳʝ ʧʷʪʥʘ ʠ ʤʘʣʝʥʴʢʠʝ ʨʘʥʳ. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʜʝʨʝʚʴʝʚ ʦʙʨʝʪʘʶʪ ʟʘʤʝʨʟʰʠʡ ʠʣʠ ʩʛʦʨʝʚʰʠʡ ʚʠʜ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ, ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʤʦʥʠʣʠʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʷʙʣʦʥʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʦʚ ð ʤʦʥʠʣʠʦʟʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 2015ï2017 ʛʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʆʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [2ï4].  

ɺ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ çɿʘʤʠʥ ʌʘʨʦʚʦʥ ʅʫʨè ɸʭʘʥʛʘʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʰʢʝʥʪʩʢʦʡ 

ʦʙʣʘʩʪʠ ʣʠʩʪʴʷ, ʧʦʙʝʛʠ ʠ ʧʣʦʜʳ ʩʦʨʪʘ ʷʙʣʦʢʘ ɸʡʜʦʨʝʜ ʟʘʨʘʞʝʥʳ ʦʪ 20,0% ʜʦ 25,3%, ʘ 

ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 9,8% ʜʦ 12,1%. ʉʦʨʪ ʷʙʣʦʢ ɻʘʣʘ ʷʚʣʷʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ 

ʤʦʥʠʣʠʦʟʫ ʠ ʟʘʨʘʞʝʥʠʝ ʧʨʦʪʝʢʘʝʪ ʥʘʤʥʦʛʦ ʠʥʪʝʥʩʠʚʥʝʝ ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ. ɿʘʨʘʞʝʥʠʝ 

ʣʠʩʪʴʝʚ, ʧʦʙʝʛʦʚ ʠ ʧʣʦʜʦʚ ʦʪ 51,4% ʜʦ 57,6%, ʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʦʪ 23,7% ʜʦ 26,5%.  

ʉʦʨʪ ʷʙʣʦʢʘ ɻʦʣʜʝʥ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʷʙʣʦʥʠ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çʏʝʤʧʠʦʥ 

ɸʛʨʦè ʗʥʛʠʶʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʤʦʥʠʣʠʦʟʫ ʠ 

ʟʘʨʘʞʝʥʠʝ ʧʨʦʪʝʢʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦ ʯʝʤ ʫ ʜʨʫʛʠʭ ʩʦʨʪʦʚ ʷʙʣʦʢʘ. ɿʘʨʘʞʝʥʠʝ ʚ ʣʠʩʪʴʷʭ, 

ʧʦʙʝʛʘʭ ʠ ʧʣʦʜʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 44,0% ʜʦ 60,1%, ʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʦʪ 19,6% ʜʦ 28,4%.  
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ɺʳʷʚʣʝʥʦ, ʯʪʦ ʣʠʩʪʴʷ, ʧʦʙʝʛ ʠ ʧʣʦʜʳ ʩʦʨʪʘ ɸʡʜʦʨʝʜ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʬʝʨʤʝʨʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ çʍʘʣʠʤʦʚ ʕʣʝʨ ʉʘʣʠʤʦʚʠʯè ʂʠʪʘʙʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʟʘʨʘʞʝʥʳ ʤʦʥʠʣʠʦʟʦʤ ʦʪ 19,2% ʜʦ 22,1%, ʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 8,7% ʜʦ 9,5%. 

ʉʦʨʪ ʷʙʣʦʢ ɻʘʣʘ ʦʢʘʟʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʟʘʨʘʞʝʥʠʝ ʣʠʩʪʴʝʚ, ʧʦʙʝʛʘ ʠ 

ʧʣʦʜʦʚ ʦʪ 46,0% ʜʦ 50,9%, ʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʦʪ 19,7% ʜʦ 22,2%.  

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʷʙʣʦʥʠ ʩʦʨʪʘ ʃʝʛʦʣ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ 

ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çʀʙʨʦʭʠʤ ʩʘʨʘ ʙʦʛʣʘʨʠè ʐʘʭʨʠʩʘʙʟʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʟʘʨʘʞʘʶʪʩʷ ʟʘʤʝʪʥʦ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ. ʃʠʪʴʷ, ʧʦʙʝʛ ʠ ʧʣʦʜʳ ʟʘʨʘʞʝʥʳ ʦʪ 18,2% 

ʜʦ 22,5%, ʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 7,6% ʜʦ 9,1% (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʀ ɺʈɽɼʆʅʆʉʅʆʉʊʔ ɿɸɹʆʃɽɺɸʅʀʗ ʄʆʅʀʃʀʆɿʆʄ  

ɺ ʉɸɼɸʍ ɺ 2015ï2017 ʛʛ.  

 

ʄʝʩʪʦ, ʛʜʝ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ 
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ʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

çɿʘʤʠʥ ʌʘʨʦʚʦʥ ʅʫʨè 

ɸʭʘʥʛʘʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ 

 

36,0 

 

ɸʡʜʦ-

ʨʝʜ 

ʣʠʩʪ 

ʧʦʙʝʛ 

ʧʣʦʜ 

 

20,0 

 

9,8 

 

22,4 

 

11,4 

 

25,3 

 

12,1 

 

ɻʘʣʘ 

ʣʠʩʪ 

ʧʦʙʝʛ 

ʧʣʦʜ 

 

56,0 

 

25,1 

 

51,4 

 

23,7 

 

57,6 

 

26,5 

ʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

çʏʝʤʧʠʦʥ ɸʛʨʦè 

ʗʥʛʠʶʣʴʩʢʦʛʦ ʨʘʡʦʥʘ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ 

 

5,0 

 

ɻʦʣʜʝʥ 

ʣʠʩʪ 

ʧʦʙʝʛ 

ʧʣʦʜ 

 

60,1 

 

28,4 

 

 

44,0 

 

19,6 

 

59,2 

 

24,2 

ʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

çʍʘʣʠʤʦʚ ʕʣʝʨ ʉʘʣʠʤʦʚʠʯè 

ʂʠʪʘʙʩʢʦʛʦ ʨʘʡʦʥʘ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

2,0 

 

ɸʡʜʦ-

ʨʝʜ 

ʣʠʩʪ 

ʧʦʙʝʛ 

ʧʣʦʜ 

 

22,1 

 

9,5 

 

19,2 

 

8,7 

 

20,4 

 

9,3 

 

ɻʘʣʘ 

ʣʠʩʪ 

ʧʦʙʝʛ 

ʧʣʦʜ 

 

50,9 

 

22,2 

 

47,1 

 

19,6 

 

48,3 

 

21,6 

ʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

çʀʙʨʦʭʠʤ ʩʘʨʘ ʙʦʛʣʘʨʠè 

ʐʘʭʨʠʩʘʙʟʩʢʦʛʦ ʨʘʡʦʥʘ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

14,0 

 

ʃʝʛʦʣ 

ʣʠʩʪ 

ʧʦʙʝʛ 

ʧʣʦʜ 

 

22,5 

 

9,1 

 

18,2 

 

7,6 

 

19,5 

 

7,9 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʠ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ 

ʨʝʩʧʫʙʣʠʢʠ, ʘ ʪʘʢʞʝ ʦ ʤʝʨʘʭ ʧʦ ʫʚʝʣʠʯʝʥʠ ʁʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚ, ʷʛʦʜ ʘʙʨʠʢʦʩʘ, ʚʠʥʦʛʨʘʜʘ, 

ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʫʣʫʯʰʝʥʠ  ʁʩʦʨʪʦʚʦʛʦ ʠ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʩʘʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ɸʙʨʠʢʦʩ, ʢʘʢ ʧʣʦʜʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʦʜʥʘʢʦ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʘʙʦʨʠʛʝʥʥʳʡ ʩʦʨʪʠʤʝʥʪ ʘʙʨʠʢʦʩʘ, 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʙʠʦʣʦʛʦïʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʜʥʘʢʦ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʥʠʢʝʤ ʧʦʜʨʦʙʥʦ ʥʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ.  

ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠ ʁʠ ʠʟʫʯʝʥʠ ʁ

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʘʙʨʠʢʦʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥʘʭ ʨʝʛʠʦʥʘ ʠ ʦʪʙʦʨ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʬʦʨʤ ʠ ʩʦʨʪʦʚ ʥʘʨʦʜʥʦʡ ʩʝʣʝʢʮʠʠ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ (ʥʠʟʤʝʥʥʘʷ, ʧʨʝʜʛʦʨʥʘʷ ʠ ʛʦʨʥʘʷ) ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʬʦʨʤr ʠ ʩʦʨʪʘ ʥʘʨʦʜʥʦʡ ʩʝʣʝʢʮʠʠ, ʠʟʫʯʝʥʘ ʙʠʦʣʦʛʠʷ ʠʭ ʮʚʝʪʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʞʘʡʥʦʩʪʴ 

ʠ ʥʝʢʦʪʦʨʳʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʜʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ 

ʧʣʦʜʦʚ. 

ʇʨʠʚʝʜʝʥʘ ʧʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 7 ʚʳʷʚʣʝʥʥʳʭ ʬʦʨʤ ʠ ʩʦʨʪʦʚ ʘʙʨʠʢʦʩʘ ʥʘʨʦʜʥʦʡ 

ʩʝʣʝʢʮʠʠ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʘʙʨʠʢʦʩʘ ð ɻ ʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ, 

ʢʠʩʣʦʪ, ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʥʠʭ. 
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Abstract. The article contains information about the food program in the main directions of 

economic and social development of the Nakhichevan Autonomous Republic and an increase in the 

production of fruits, berries, apricots, grapes, and other crops, and strangulation of varietal and 

pedigree composition of garden plantations. Apricot is widespread almost everywhere, however, 

industrial plantations are mainly concentrated in the Nakhichevan Autonomous Republic. 

Throughout the centuries, an aboriginal assortment of apricot has been formed in this region, 

differing in specific biological and economic features and properties, but its bioecological features 

have not been studied in detail by anyone. 

The article also identifies the bioecological features of apricot in various ecological zones of 

the region and selects the most valuable forms and varieties of folk breeding for reproduction and 

the formation of the genetic fund of the Nakhichevan Autonomous Republic. In the various 

conditions of growth (lowland, foothill and mountain) of the identified forms and varieties of folk 

selection, the biology of their flowering has been studied, yields and some bioecological features 

have been determined, and a fruit tasting assessment has been carried out.  

Our works also provide a detailed description of the identified 7 forms and varieties of apricot 

folk selection. Of great importance is the quality of the fruits of apricot ð this content of sugars, 

acids, aromatic substances in them. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʬʦʨʤʘ, ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘʙʨʠʢʦʩ, ʅʘʭʠʯʝʚʘʥɹ-4, 

ɼʞʫʛʘ-2, ʂʦʪʘʤ-4. 

 

Keywords: variety, form, agrobiological features, berries, apricots, Nakhichevan-4, Djuga-2, 

Kotam-4. 

 

ɺ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʠ ʚ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚ, ʷʛʦʜ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʠ ʫʣʫʯh ʝʥʠʝ ʩʦʨʪʦʚʦʛʦ ʠ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʘʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʉʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʩʪʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʥʘʩʝʣʝʥʠʷ ʚ ʧʣʦʜʘʭ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʳʨʴʝʤ ʢʦʥʩʝʨʚʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʘʚʪʦʥʦʤʥʳʡ 

ʨʝʩʧʫʙʣʠʢʠ. ʉʨʝʜʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʘʙʨʠʢʦʩ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʦʜʦʚ 

ʘʙʨʠʢʦʩʘ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʦ. 

ɸʙʨʠʢʦʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʦʜʥʘʢʦ ʧʨʦʤʳʰʣʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. ɺr ʷʚʣʝʥʠʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʘʙʨʠʢʦʩʘ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ, ʝʛʦ ʠʟʫʯʝʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʬʦʨʤ ʠ 

ʩʦʨʪʦʚ ʥʘʨʦʜʥʦʡ ʩʝʣʝʢʮʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ [1ï4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʘʙʨʠʢʦʩʘ ʧʨʦʚʦʜʠʪʩʷ ʠ ʟʘ 

ʨʫʙʝʞʦʤ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʘʭ Guo B. L. et al.  (2000), 

Munzuroglu O., Karatas F., Geckil H.  (2003), Yuying S. et al.  (2011), RudziŒska M. et al. (2017), 

Zhang Q. et al. (2018) [5ï9].  

 

ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʃʘʙʦʨʘʪʦʨʠʷ çʇʣʦʜʦʚʦʜʩʪʚʦ, ʦʚʦʱʝʚʦʜʩʪʚʦ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦè ʀʥʩʪʠʪʫʪʘ ʙʠʦʨʝʩʫʨʩʦʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩ 2005 ʛʦʜʘ ʥʘʯʘʣʘ ʩʦʙʠʨʘʪʴ ʛʝʥʦʬʦʥʜ 

ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ 
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ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʩʦʟʜʘʥʦ ɻʝʥʦʬʦʥʜʦ-ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʩʘʜ ʠ ʪʘʤ, ʥʘʨʷʜʫ ʩ ʩʝʤʝʯʢʦʚʳʤʠ 

ʧʣʦʜʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʩʦʙʨʘʥ ʛʝʥʦʬʦʥʜ ʢʦʩʪʦʯʢʦʚʳʭ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɻʝʥʦʬʦʥʜʦïʢʦʣʣʝʢʮʠʦʥʥʦʤ ʩʘʜʫ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʤʥʦʛʠʝ ʩʦʨʪʘ 

ʢʦʩʪʦʯʢʦʚʳʭ ʧʣʦʜʦʚʳʭ (ʘʙʨʠʢʦʩ, ʯʝʨʝʰʥʷ, ʚʠʰʥʷ, ʛʦʡʯʝ, ʩʣʠʚʘ, ʧʝʨʩʠʢ, ʤʘʣʘʟ, ʘʣʳʯʘ, 

ʤʠʥʜʘʣʴ ʠ ʜʨ.) ʨʘʩʪʝʥʠʡ. ʉʨʝʜʠ ʥʠʭ, ʘʙʨʠʢʦʩ ð ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ. ʀʟ ʚʦʟʜʝʣʳʚʘʝʤʳʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʦʢʦʣʦ 60 ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʘʙʨʠʢʦʩʘ, 20 ʩʦʨʪʦʚ ʠ 9 ʬʦʨʤ 

ʥʘʤʠ ʩʦʙʨʘʥʦ ʚ ɻʝʥʦʬʦʥʜʦïʢʦʣʣʝʢʮʠʦʥʥʦʤ ʩʘʜʫ.  

ʅʘʯʠʥʘʷ ʩ ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʜʦ ʧʦʟʜʥʝʡ ʦʩʝʥʠ, ʧʨʦʚʝʜʝʥ rʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʵʪʠʤʠ ʩʦʨʪʘʤʠ ʠ ʬʦʨʤʘʤʠ. ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʤʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ (ɸʛʝʨʠʢ, ɸʙʫʪʘʣʠʙʠ, ʐʘʣʘʭ, ɹʘʣʡʘʨʳʤ, ʃʠʤʦʥ ʝʨʠʢ, 

ʊʘʙʘʨʟʘ, ʍʘʛʚʝʨʜʠ ʠ ʜʨ.) ʠ ʬʦʨʤ (ɼʘʩʪʘ-5, ɼʘʩʪʘ-11, ʉʠʡʘʛʫʪ-6, ɺʘʥʘʥʜ-4, ʂʦʪʘʤ-4, ɼʞʫʛʘ-2 ʠ 

ʅʘʭʠʯʝʚʘʥɹ-4) (1ï2), [10ï12].  

ʎʝʣʴ ʁʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʙʨʠʢʦʩʘ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥʘʭ ʨʝʛʠʦʥʘ ʠ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʬʦʨʤ 

ʠ ʩʦʨʪʦʚ ʥʘʨʦʜʥʦʡ ʩʝʣʝʢʮʠʠ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠ ̫ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. 

ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʚʨʝʜʠʪʝʣʠ ʠ ʙʦʣʝʟʥʠ, ʧʦʨʘʞʘʶʱʠʝ ʘʙʨʠʢʦʩʘ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ, 

ʫʢʘʟʘʥʳ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. ɼʘʥʘ ʩʝʣʝʢʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʚʳʷʚʣʝʥʥʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ 

ʘʙʨʠʢʦʩʘ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. 

ʉʦʟʜʘʥʘ ʧʝʨʚʘʷ ʛʝʥʦʬʦʥʜʥʘ ̫ʧʣʘʥʪʘʮʠʷ ʘʙʨʠʢʦʩʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʛʝʥʝʪʠʢʦïʩʝʣʝʢʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʠ.  

ɺʳʷʚʣʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʙʨʠʢʦʩʘ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʤʘʨʰʨʫʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʣʘʥʪʘʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʧʨʠʫʩʘʜʝʙʥʳʭ ʩʘʜʘʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʦʧʠʩʘʥʠʝʤ ʬʦʨʤ ʠ ʩʦʨʪʦʚ ʥʘʨʦʜʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʠʟʫʯʝʥʠʝʤ ʠʭ ʙʠʦʣʦʛʦïʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʘʙʨʠʢʦʩʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʘʥʪʘʮʠʡ ʠ ʧʨʠʫʩʘʜʝʙʥʳʭ ʩʘʜʦʚ ʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ ʙʳʣʦ ʧʨʦʩʤʦʪʨʝʥʦ ʤʥʦʛʦ ʪʳʩʷʯ ʜʝʨʝʚʴʝʚ. ɺʳʷʚʠʣʦʩʴ, ʯʪʦ ʜʝʨʝʚʴʷ 

ʘʙʨʠʢʦʩʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ (ʬʦʨʤ ʠ ʛʫʩʪʦʪʘ ʢʨʦʥʳ; ʚʳʩʦʪʘ ʜʝʨʝʚʘ: ʬʦʨʤ, 

ʨʘʟʤʝʨ, ʦʢʨʘʩʢʘ ʧʣʦʜʦʚ ʠ ʤʷʢʦʪʠ ʠ ʜʨ.) ʠ ʙʠʦʣʦʛʦïʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʩʚʦʡʩʪʚʘʤ 

(ʩʨʦʢʠ ʮʚʝʪʝʥʠʷ ʠ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʩʨʦʢʠ ʤʘʩʩʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ, ʦʪʥʦʰʝʥʠʝ ʢ 

ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ, ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʠ ʜʨ.). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʪʘʨʳʝ ʜʝʨʝʚʴʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʝʣʘʭ 

ɺʘʥʘʥʜ ʠ ɸʡʣʠʩ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ, ʩ. ɿʝʡʥʘʜʜʠʥ ɹʘʙʝʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʘ ʪʘʢʞʝ ʚ 

ʛ. ʅʘʭʠʯʝʚʘʥɹ. ɺʦʟʨʘʩʪ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʜʦʩʪʠʛʘʝʪ 80 ʣʝʪ. ʊʘʢʠʭ ʜʝʨʝʚʴʝʚ ʥʝʤʥʦʛʦ, ʦʜʥʘʢʦ 

ʦʥʠ ʧʨʦʜʦʣʞʘʶʪ ʧʣʦʜʦʥʦʩʠʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʥʠʭ ʚʳʩʦʢʘʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʘʯʝʩʪʚ ʧʣʦʜʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʚʝʞʝʤ ʚʠʜʝ, 

ʷʚʣʷʝʪʩʷ ʠʭ ʚʢʫʩ. ʋ ʧʣʦʜʦʚ ʘʙʨʠʢʦʩʘ ʚʢʫʩ ʯʘʩʪʦ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʧʦʜʚʦʷ, ʥʘʛʨʫʟʢʠ ʧʣʦʜʦʚ ʥʘ ʜʝʨʝʚʦ ʠ ʜʘʞʝ ʦʪ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʭ ʚ ʢʨʦʥʝ. 

ʉʨʝʜʠ ʬʦʨʤ ʘʙʨʠʢʦʩʘ ʨʘʥʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ ʥʘʠʣʫʯʰʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʦʪʣʠʯʘʶʪʩʷ ɼʘʩʪʘ-3 ʠ ɼʘʩʪʘ-5, ɺʘʥʘʥʜ-12, ʩʨʝʜʥʝʨʘʥʥʝʛʦ ð ʅʶʩ-ʥʁ ʩ-5, ɸʥʜʘʤʠʰ-2 (4, 5 

ʙʘʣʣʦʚ), ɿʝʡʥʘʜʜʠʥ-1, ɼʘʩʪʘ-4, ʠ ɼʘʩʪʘ-9, ɺʘʥʘʥʜ-10, ʉʠʷʛʫʪ-5, ɹʠʣʘʚ-3 (ʧʦ 4 ʙʘʣʣʘ), 

ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ð ɼʞʫʛʘ-2, ɺʘʥʘʥʜ-4, ɼʘʩʪʘ-11, (ʧʦ 5 ʙʘʣʣʦʚ), ʉʠʷʛʫʪ-6, ʂʝʪʘʤ-2, 

ɼʘʩʪʘ-8, ɼʞʫʛʘ-4, ʠ ɺʝʨʭʥʠʡ ɸʡʣʠʩ-1 (ʧʦ 4-4,5 ʙʘʣʣʦʚ). 
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ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʜʝʣʝʥʥʳʭ ʣʫʯʰʠʭ ʬʦʨʤ ʠ ʩʦʨʪʦʚ ʘʙʨʠʢʦʩʘ:  

ɼʘʩʪʘ-5 ð ʬʦʨʤʘ ʚʳʷʚʣʝʥʘ ʚ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ ʩ. ɼʘʩʪʘ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʇʝʨʠʦʜ, ʦʪ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʜʦ ʤʘʩʩʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ, ʩʦʩʪʘʚʣʷʝʪ 70-80 ʜʥʝʡ. 

ɼʝʨʝʚʴʷ ʥʝʚʳʩʦʢʦʝ (6,0 ʤ), ʩʨʝʜʥʝʨʦʩʣʳʝ. ɺʦʟʨʘʩʪ ʜʝʨʝʚʘ ð 20 ʣʝʪ. ʇʣʦʜʳ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, 

ʤʘʩʩʦʡ 36 ʛ (ʚ ʩʨʝʜʥʝʤ 25 ʛ). ʌʦʨʤʘ ʧʣʦʜʦʚ ð ʦʢʨʫʛʣʘʷ, ʩ ʙʦʢʦʚ ʩʣʝʛʢʘ ʩʜʘʚʣʝʥʥʘʷ. ʂʦʞʠʮʘ 

ʪʦʥʢʘʷ, ʟʘʤʝʪʥʦ ʦʧʫʰʝʥʥʘ.̫ ʆʢʨʘʩʢʘ ʞʝʣʪʦʚʘʪʦïʙʝʣʘʷ, ʥʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʩ ʢʨʘʩʥʳʤ 

ʨʫʤʷʥʮʝʤ. ɺʢʫʩ ʭʦʨʦʰʠʡ (4,0 ʙʘʣʣʘ). ʇʣʦʜʦʮʝʥʥʦʩʪʴ ʬʦʨʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʯʝʥʴ ʨʘʥʥʝʤ 

ʩʦʟʨʝʚʘʥʠʠ ʠ ʭʦʨʦʰʝʤ ʚʢʫʩʝ ʧʣʦʜʦʚ. ʋʩʪʦʡʯʠʚʘ ʧʨʦʪʠʚ ʙʦʣʝʟʥʝʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʟʠʤʦʩʪʦʡʢʘ. 

ɼʘʩʪʘ-11 ð ʬʦʨʤʘ ʚʳʷʚʣʝʥʘ ʚ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ ʩ. ɼʘʩʪʘ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɼʝʨʝʚʴʷ ʩʨʝʜʥʝʡ ʩʠʣʳ ʨʦʩʪʘ, ʚʦʟʨʘʩʪ ð 22 ʛʦʜʘ, ʚʳʩʦʪʘ ð 5,5 ʤ. ʇʣʦʜʳ ʦʯʝʥʴ ʢʨʫʧʥʳʝ (ʜʦ 

80 ʛ), ʩʨʝʜʥʷʷ ʤʘʩʩʘ ð 65 ʛ. ʌʦʨʤʘ ʧʣʦʜʘ ð ʦʢʨʫʛʣʘʷ, ʩʣʝʛʢʘ ʩʜʘʚʣʝʥʥʘʷ ʩ ʙʦʢʦʚ. ʂʦʞʠʮʘ ð

ʪʦʣʩʪʘʷ, ʟʘʤʝʪʥʦ ʦʧʫʰʝʥʘ, ʙʝʣʘʷ, ʥʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʙʣʝʜʥʦ-ʨʦʟʦʚʘʷ, ʦʪ ʤʷʢʦʪʠ ʥʝ 

ʦʪʜʝʣʷʝʪʩʷ. ʄʷʢʦʪʴ ʧʣʦʪʥʘʷ, ʙʝʣʘʷ, ʦʯʝʥʴ ʩʣʘʜʢʘʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʘʨʦʤʘʪʘ. ʌʦʨʤʘ ʦʯʝʥʴ ʫʨʦʞʘʡʥʘʷ (ʚ ʩʨʝʜʥʝʤ 145,3 ʢʛ ʩ ʜʝʨʝʚʘ). ʉʦʟʨʝʚʘʝʪ ʚ ʧʝʨʠʦʜ ʦʪ 15 ʜʦ 

25 ʠʶʣʷ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʘ ʧʨʦʪʠʚ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ. ʄʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ð 

ʥʠʟʢʘʷ. 

ʉʠʷʛʫʪ-6 ð ʬʦʨʤʘ ʚʳʷʚʣʝʥʘ ʚ ʩ. ʉʠʷʛʫʪ ʐʝʨʫʨʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʧʨʠʫʩʘʜʝʙʥʦʤ ʫʯʘʩʪʢʝ. 

ɼʝʨʝʚʦ ʩʨʝʜʥʝʨʦʩʣʦʝ. ɺʳʩʦʪʘ ʜʝʨʝʚʘ ð 5 ʤ, ʚʦʟʨʘʩʪ 20 ʣʝʪ. ʇʣʦʜʳ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ. ʌʦʨʤʘ 

ʧʣʦʜʘ ʷʡʮʝʚʠʜʥʘʷ, ʩʜʘʚʣʝʥʥʘʷ ʩ ʙʦʢʦʚ, ʫ ʚʝʨʰʠʥʳ ʟʘʦʩʪʨʝʥʥʘʷ. ʂʦʞʠʮʘ ʪʦʥʢʘʷ, ʧʨʦʯʥʘʷ, 

ʧʦʢʨʳʪʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʤ ʧʫʰʢʦʤ. ʆʪ ʤʷʢʦʪʠ ʥʝ ʦʪʜʝʣʷʝʪʩʷ. ʆʢʨʘʩʢʘ ʟʨʝʣʳʭ ʧʣʦʜʦʚ ʷʨʢʦ-

ʞʝʣʪʘʷ, ʥʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʨʦʟʦʚʘʷ ʠ ʧʦʢʨʳʪʘ ʤʘʣʠʥʦʚʳʤ ʨʫʤʷʥʮʝʤ. ʄʷʢʦʪʴ ʟʦʣʦʪʠʩʪʘʷ, 

ʩʦʯʥʘʷ, ʟʘʤʝʪʥʦ ʚʦʣʦʢʥʠʩʪʘʷ, ʘʨʦʤʘʪʥʘʷ, ʚʢʫʩ ʩʣʘʜʢʦïʢʠʩʣʳʡ (4,5 ʙʘʣʣʘ). ʌʦʨʤʘ ʫʩʪʦʡʯʠʚʘ 

ʧʨʦʪʠʚ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ. 

ɺʘʥʘʥʜ-4 ð ʬʦʨʤʘ ʚʳʷʚʣʝʥʘ ʚ ʩ. ɺʘʥʘʥʜ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʩʪʘʨʳʭ ʩʘʜʘʭ. ɼʝʨʝʚʦ 

ʩʨʝʜʥʝʨʦʩʣʦʝ, ʚʦʟʨʘʩʪ 36 ʣʝʪ, ʚʳʩʦʪʘ 9 ʤ. ʇʣʦʜʳ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʤʘʩʩʦʡ ʚ ʩʨʝʜʥʝʤ 40 ʛ 

(ʠʥʦʛʜʘ ʜʦ 50 ʛ), ʬʦʨʤʘ ʧʨʘʚʠʣʴʥʦ ʷʡʮʝʚʠʜʥʘʷ, ʩ ʟʘʦʩʪʨʝʥʥʦʡ ʚʝʨʰʠʥʦʡ. ʂʦʞʠʮʘ ʩʣʘʙʦ 

ʦʧʫʱʝʥʥʘʷ, ʪʦʣʩʪʘʷ, ʟʝʣʝʥʦʚʘʪʦïʞʝʣʪʦʛʦ ʦʪʪʝʥʢʘ. ʄʷʢʦʪʴ ʟʦʣʦʪʠʩʪʘʷ, ʥʝ ʦʯʝʥʴ ʩʦʯʥʘʷ, 

ʭʨʷʱʝʚʘʪʘʷ, ʘʨʦʤʘʪʥʘʷ, ʦʯʝʥʴ ʩʣʘʜʢʘʷ, ʚʢʫʩ ʭʦʨʦʰʠʡ (4,5 ʙʘʣʣʘ). ʇʣʦʜʦʥʦʰʝʥʠʝ ʨʝʛʫʣʷʨʥʦʝ. 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʜʝʨʝʚʘ ð 80 ʢʛ. ʉʦʟʨʝʚʘʥʠʝ ʦʯʝʥʴ ʧʦʟʜʥʝʝ, ʦʪ 1 ʜʦ 15 ʩʝʥʪʷʙʨʷ. 

ʋʩʪʦʡʯʠʚʘ ʧʨʦʪʠʚ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ. ʄʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʨʝʜʥʷʷ. 

ʂʦʪʘʤ-4 ð ʬʦʨʤʘ ʚʳʷʚʣʝʥʘ ʚ ʩ. ʂʦʪʘʤ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʧʨʠʫʩʘʜʝʙʥʦʤ ʩʘʜʫ. 

ɼʝʨʝʚʦ ʩʠʣʴʥʦʨʦʩʣʦʝ, ʚʳʩʦʪʘ 10,5 ʤ, ʚʦʟʨʘʩʪ 20 ʣʝʪ. ʇʣʦʜʳ ʩʨʝʜʥʠʝ, ʤʘʩʩʦʡ 45 ʛ. ʌʦʨʤʘ 

ʧʣʦʜʦʚ ʦʢʨʫʛʣʘʷ. ʂʦʞʠʮʘ ʪʦʥʢʘʷ ʠ ʦʪ ʤʷʢʦʪʠ ʥʝ ʦʪʜʝʣʷʝʪʩʷ. ʎʚʝʪ ʤʷʢʦʪʠ ʙʝʣʳʡ, ʩʦʣʥʝʯʥʘʷ 

ʩʪʦʨʦʥʘ ʨʦʟʦʚʘʷ ʩ ʤʘʣʠʥʦʚʳʤ ʨʫʤʷʥʮʝʤ. ʄʷʢʦʪʴ ʢʨʝʤʦʚʘʷ, ʦʯʝʥʴ ʩʦʯʥʘʷ, ʙʝʟ ʘʨʦʤʘʪʘ, 

ʚʦʣʦʢʥʠʩʪʘʷ. ɺʢʫʩ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʠʡ (3,2 ʙʘʣʣʘ). ʆʪ ʢʦʩʪʦʯʢʠ ʥʝ ʦʪʜʝʣʷʝʪʩʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʚ 

ʩʨʝʜʥʝʤ ð 70 ʢʛ ʩ ʜʝʨʝʚʘ. ʉʦʟʨʝʚʘʥʠʝ ʦʯʝʥʴ ʨʘʥʥʝʝ ð ʦʪ 20 ʜʦ 25 ʤʘʷ. ʆʩʥʦʚʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʡ ʬʦʨʤʳ ð ʫʩʪʦʡʯʠʚʘ ʧʨʦʪʠʚ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ. 

ɼʞʫʛʘ-2 ð ʬʦʨʤʘ ʚʳʷʚʣʝʥʘ ʚ ʩ. ɼʞʫʛʘ ɼʞʫʣʬʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʧʨʠʫʩʘʜʝʙʥʦʤ ʩʘʜʫ. 

ʇʣʦʜʳ ʢʨʫʧʥʳʝ, ʤʘʩʩʦʡ ʚ ʩʨʝʜʥʝʤ 65 ʛ. ʌʦʨʤʘ ʦʚʘʣʴʥʘʷ. ʂʦʞʠʮʘ ʪʦʥʢʘʷ, ʥʘ ʩʦʣʥʝʯʥʦʡ 

ʩʪʦʨʦʥʝ ʩ ʪʦʯʝʯʥʳʤ ʤʘʣʠʥʦʚʳʤ ʨʫʤʷʥʮʝʤ. ʆʪ ʤʷʢʦʪʠ ʥʝ ʦʪʜʝʣʷʝʪʩʷ. ʄʷʢʦʪʴ ʩʦʯʥʘʷ, ʥʝʞʥʘʷ, 

ʤʷʩʠʩʪʘʷ, ʢʨʝʤʦʚʦʡ ʦʢʨʘʩʢʠ, ʠʥʦʛʜʘ ʨʦʟʦʚʘʷ. ɺʢʫʩ ʦʪʣʠʯʥʳʡ (5,0 ʙʘʣʣʘ), ʥʝʞʥʦ ʘʨʦʤʘʪʥʘʷ, 

ʩʣʘʜʢʘʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ð 115 ʢʛ ʩ ʜʝʨʝʚʘ. ʉʦʟʨʝʚʘʥʠʝ ʩʨʝʜʥʝʧʦʟʜʥʝʝ, ʦʪ 10 ʜʦ 20 

ʠʶʣʷ. ʌʦʨʤʘ ʧʦʢʘʟʘʣʘ ʩʝʙʷ ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚʦʡ ʧʨʦʪʠʚ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ. 
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ʅʘʭʠʯʝʚʘʥɹ-4 ð ʬʦʨʤʘ ʚʳʷʚʣʝʥʘ ʚ ʛ. ʅʘʭʠʯʝʚʘʥɹ ʚ ʧʨʠʫʩʘʜʝʙʥʦʤ ʩʘʜʫ. ɼʝʨʝʚʦ ʩʨʝʜʥʝʡ 

ʩʠʣʳ ʨʦʩʪʘ, ʚʦʟʨʘʩʪ ð 22 ʛʦʜʘ, ʚʳʩʦʪʘ 6 ʤ. ʇʣʦʜʳ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʤʘʩʩʦʡ 40 ʛ. ʌʦʨʤʘ 

ʧʣʦʜʦʚ ð ʧʨʘʚʠʣʴʥʘʷ ʷʡʮʝʚʠʜʥʘʷ, ʫ ʚʝʨʰʠʥʳ ʟʘʤʝʪʥʦ ʟʘʦʩʪʨʝʥʥʘʷ. ʂʦʞʠʮʘ ʪʦʣʩʪʘʷ, 

ʦʧʫʰʝʥʥʘʷ. ʆʢʨʘʩʢʘ ʞʝʣʪʘʷ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʥʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʟʘʤʝʪʝʥ 

ʤʘʣʠʥʦʚʳʡ ʨʫʤʷʥʝʮ ʚ ʚʠʜʝ ʪʦʯʝʢ. ʆʪ ʤʷʢʦʪʠ ʥʝ ʦʪʜʝʣʷʝʪʩʷ. ʄʷʢʦʪʴ ʟʦʣʦʪʠʩʪʦ-ʞʝʣʪʘʷ, 

ʭʨʷʱʝʚʘʷ, ʩ ʟʘʤʝʪʥʳʤʠ ʛʨʫʙʳʤʠ ʚʦʣʦʢʥʘʤʠ. ʆʯʝʥʴ ʩʣʘʜʢʘʷ, ʘʨʦʤʘʪʥʘʷ ʩ ʭʘʨʘʢʪʝʨʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʴʶ. ɼʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ 4,2 ʙʘʣʣʘ. ʌʦʨʤʘ ʫʨʦʞʘʡʥʘ,̫ ʜʘʝʪ 85 ʢʛ ʩ ʜʝʨʝʚʘ. 

ʋʩʪʦʡʯʠʚʘ ʢ ʤʦʨʦʟʦʤ, ʟʘʤʝʪʥʦ ʧʦʚʨʝʞʜʘʝʪʩʷ ʜʳʨʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ. ʉʦʟʨʝʚʘʥʠʝ ʦʯʝʥʴ 

ʧʦʟʜʥʝʝ, 10ï15 ʩʝʥʪʷʙʨʷ. ʇʣʦʜʳ ʧʨʠʛʦʜʥʳ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʚʝʞʝʤ ʚʠʜʝ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʫʭʦʬʨʫʢʪʦʚ. 

 

ɺʳʚʦʜ r

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʳʙʦʨʘ ʫʯʘʩʪʢʦʚ ʠ ʩʭʝʤʳ ʥʘʩʘʞʜʝʥʠʡ ʜʣʷ ʦʪʦʙʨʘʥʥʳʭ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʤʦʞʥʦ ʦʞʠʜʘʪʴ 

ʚʳʩʦʢʠʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʞʘʡ. ʉʘʞʝʥʮʳ ʦʪʦʙʨʘʥʥʳʭ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʧʨʝʜʣʦʞʝʥʦ 

ʬʝʨʤʝʨʩʢʠʤ ʠ ʧʦʜʩʦʙʥʳʤ ʭʦʟʷʡʩʪʚʘʤ. ʇʨʠ ʵʪʦʤ ʟʘʤʝʯʝʥʳ ʫʩʣʦʚʠʷ ʠ ʩʭʝʤʘ ʧʦʩʘʜʢʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʦʨʪʘ ʠ ʬʦʨʤʳ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʬʝʨʤʝʨʘʤʠ ʥʘʰʠʭ ʫʩʣʦʚʠʡ ʤʦʞʥʦ ʜʦʙʳʪʴ ʚʳʩʦʢʠʡ 

ʫʨʦʞʘʡ, ʯʪʦ ʫʣʫʯʰʠʪ ʠʭ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʧʨʦʚʠʥʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʨʪʘ ʥʘ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʥʘ 

ʢʘʨʪʦʬʝʣʝʧʨʦʜʫʢʪʳ ʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʣʫʙʥʷʭ 

ʢʨʘʭʤʘʣʘ, ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ ʠ ʥʠʪʨʘʪʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʦʧʨʝʜʝʣʷʝʪ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʠ ʨʘʟʚʘʨʠʤʦʩʪʴ ʢʣʫʙʥʝʡ, ʘ 

ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʢʨʘʭʤʘʣ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 

ʥʘ ʦʙʞʘʨʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʠ ʚʣʠʷʝʪ ʥʘ ʨʘʩʭʦʜ ʤʘʩʣʘ ʠ ʩʳʨʴʷ, ʢʦʥʩʠʩʪʝʥʮʠʶ (ʚʢʫʩʦʚʳʝ 

ʢʘʯʝʩʪʚʘ), ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ.  

ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʛʦʨʥʦʡ ʧʨʦʚʠʥʮʠʠ ɼʘʛʝʩʪʘʥʘ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦ ʩʦʩʪʘʚʫ ʠ 

ʧʣʦʜʦʨʦʜʠ ʁʧʦʯʚ, ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʩʫʤʤʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʕʪʠ ʬʘʢʪʦʨʳ ʚ ʟʥʘʯʠʪʝʣʴʥʝʡ ʤʝʨʝ 

ʦʧʨʝʜʝʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪʦʬʝʣʝʤ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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ʅʘ 2017 ʛʦʜ ʧʣʦʱʘʜʠ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʠʣʠ ʙʦʣʝʝ 22 ʪʳʩ ʛʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʭʦʨʦʰʠʤʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ ʢʨʘʭʤʘʣʘ ʚʳʜʝʣʠʣʠʩʴ 6 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. 

 

Abstract. Results over of scientific researchers are in process brought on the study of new 

varieties of potato suitable for industrial processing in the mountainous province of the Republic of 

Dagestan. For the estimation of sort on a fitness to processing on potato products determine a ton 

basic biochemical indexes: maintenance in the tubers of starch, dry substances, sugars and nitrates.  

The table of contents of starch determines a nourishing value, and also efficiency of 

processing on starch. Table of contents of dry substances at processing on the fried products - 

influences on the expense of oil and raw material, consistency (taste qualities), prepared product 

output from unit of area. 

Agroïclimatic conditions of the mountainous province of Dagestan are quite acceptable, for 

potato cultivation are characterized by a significant variation in composition and fertility of soils, 

uniformity of precipitation distribution during the growing season, the amount of effective 

temperatures and other factors. These factors significantly determine the use of bioclimatic potential 

by potatoes. 

In 2017, the planting area of potatoes in the republic is more than 22 thousand hectares. 

As a result of studies, it was found that high yields and good biochemical parameters of solids 

content of starch and 6 stood out potato varieties. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʦʨʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ, ʧʝʨʝʨʘʙʦʪʢʘ. 

 

Keywords: potato, varieties, yield, quality of tubers for processing. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʢʘʨʪʦʬʝʣʴ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ 

ʤʝʩʪʦ ʩʨʝʜʠ ʜʨʫʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɽʛʦ ʩʯʠʪʘʶʪ ʚʪʦʨʳʤ ʭʣʝʙʦʤ ʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʚʦ ʚʩʝʤ ʤʠʨʝ, 

ʢʘʢ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʪʘʢ ʠ ʥʘ ʯʘʩʪʥʳʭ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʆʪ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʢʘʨʪʦʬʝʣʝʤ ʠ 

ʧʨʦʜʫʢʪʘʤʠ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʲʝʤʘʭ ʠ ʧʦ ʥʠʟʢʦʡ ʮʝʥʝ ð ʟʘʚʠʩʠʪ ʠ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʈʦʩʩʠʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ɺ ʩʪʨʘʥʝ 

ʘʢʪʠʚʥʦ ʩʪʨʦʷʪʩʷ ʥʦʚʳʝ ʠ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʭʨʘʥʠʣʠʱʘ, ʠʟ ʛʦʜʘ ʚ ʛʦʜ 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʫʯʘʩʪʥʠʢʠ ʨʳʥʢʘ, ʢʦʤʧʘʥʠʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʨʘʙʦʪʝ ʥʘʧʨʷʤʫʶ ʩ 

ʪʦʨʛʦʚʳʤʠ ʩʝʪʷʤʠ ʠ ʨʘʟʚʠʚʘʶʪ ʧʨʦʜʘʞʫ ʢʘʨʪʦʬʝʣʷ ʚ ʨʦʟʥʠʯʥʦʡ ʫʧʘʢʦʚʢʝ. ʕʪʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʨʠʚʝʣʠ ʢ ʧʝʨʝʥʘʩʳʱʝʥʠʶ ʨʳʥʢʘ ʩʪʦʣʦʚʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʟʚʘʣʦ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʨʥʝʧʣʦʜʦʚ ʧʦ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ 

ʘʛʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ ʮʝʥʘʤ.  

ʇʝʨʝʨʘʙʦʪʢʘ ʢʘʨʪʦʬʝʣʷ ʚ ʢʘʨʪʦʬʝʣʝʧʨʦʜʫʢʪʳ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʈʦʩʩʠʠ, ʦʩʦʙʝʥʥʦ ʢʘʨʪʦʬʝʣʴ 

ʟʘʤʦʨʦʞʝʥʥʳʡ ʬʨʠ, ʭʨʫʩʪʷʱʠʡ, ʯʠʧʩʳ, ʩʫʭʠʝ ʧʶʨʝ, ʢʨʫʧʢʘ ʠ ʜʨ. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢʘʨʪʦʬʝʣʝʤ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ 
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ʭʨʘʥʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʦʤʧʣʝʢʩʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ 

ʢʘʨʪʦʬʝʣʷ ʥʘ ʙʘʟʝ ʙʝʟʦʪʭʦʜʥʳʭ ʠ ʤʘʣʦʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʨʷʜ 

ʩʦʮʠʘʣʴʥʳʭ ʟʘʜʘʯ, ʩʦʟʜʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʟʝʨʚ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʮʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʥʘ ʩʣʫʯʘʡ ʥʝʫʨʦʞʘʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʟʘʪʨʘʪʳ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ 

ʠ ʭʨʘʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʙʣʶʜ ʠʟ ʢʘʨʪʦʬʝʣʷ ʚ ʩʝʪʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ [1]. 

ɺ ɼʘʛʝʩʪʘʥʝ ʢʘʨʪʦʬʝʣʴ ʚʦʟʜʝʣʳʚʘʶʪ ʚʦ ʚʩʝʭ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʦʪ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʩʢʣʦʥʦʚʳʭ ʟʝʤʝʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʦ 2500 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʜʦ 

ʇʨʠʢʘʩʧʠʡʩʢʠʭ ʨʘʚʥʠʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʠʞʝ ʫʨʦʚʥʷ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ (ī28 ʤ) [1]. 

ʇʦ ʜʘʥʥʳʤ ʦʨʛʘʥʦʚ ʩʪʘʪʠʩʪʠʢʠ, ʥʘ 2017 ʛʦʜ ʧʣʦʱʘʜʠ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 22 ʪʳʩ ʛʘ.  

ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʦʨʥʫʶ ʟʦʥʫ. 

ʆʥʘ ʟʘʥʠʤʘʝʪ 2,04 ʤʣʥ ʛʘ, (38,3% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ɼʘʛʝʩʪʘʥʘ). 

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ, ʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʩʚʷʟʘʥʦ ʩ ʜʘʣʴʥʝʡʰʝʡ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʦʪʨʘʩʣʠ, ʫʩʢʦʨʝʥʠʝʤ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʨʘʟʚʠʪʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ (1), [1ï2]. 

ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʩʘʜʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɼʘʛʝʩʪʘʥʩʢʠʤ ʅʀʀʉʍ, ʧʨʦʰʝʜʰʠʭ ʘʧʨʦʙʘʮʠʶ ʚ ʨʝʛʠʦʥʝ, ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ, ʪʘʢ ʢʘʢ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʦ 

ʤʥʦʛʦʤ, ʟʘʚʠʩʠʪ ʠ ʦʪ ʧʦʜʦʙʨʘʥʥʦʛʦ ʜʣʷ ʧʦʩʘʜʢʠ ʩʦʨʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʝʩʧʫʙʣʠʢʠ 

ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʟʦʥʳ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ 2016ï2017 ʛʦʜʘʭ, ʚ ʦʪʜʝʣʝ ʦʚʦʱʝʚʦʜʩʪʚʘ ʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ, ʥʘ 

ʛʦʨʥʦʤ ʧʦʣʠʛʦʥʝ çʂʫʨʘʭʩʢʠʡè ʌɻɹʅʋ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʟʝʤʣʷʭ ʢʨʝʩʪʴʷʥʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çɿʫʣè ʄʆ çʂʫʨʘʭʩʢʠʡ ʨʘʡʦʥè ʥʘ ʚʳʩʦʪʝ 

ʙʦʣʝʝ 2000 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ.  

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʣʫʙʥʝʡ ʧʨʦʚʦʜʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ (1ï5). 

ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʨʪʦʠʟʫʯʝʥʠʶ.  

ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʚ ɼʘʛʝʩʪʘʥʝ ʩʦʨʪ ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʦʟʨʝʚʘʥʠʷ 

ɺʦʣʞʘʥʠʥ. 

ʉʭʝʤʘ ʧʦʩʘʜʢʠ 70Ĭ30 ʩʤ, ʧʦʚʪʦʨʥʦʩʪʴ 4-ʭ ʢʨʘʪʥʘʷ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ð ʨʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʚ ʨʝʩʧʫʙʣʠʢʝ çʛʨʝʙʥʝʚʘʷè. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (2016ï2017) ʙʳʣʠ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ. 

ɼʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1.  

ʋʈʆɾɸʁʅʆʉʊʔ ʂɸʈʊʆʌɽʃʗ ɺ ʇʀʊʆʄʅʀʂɽ ʉʆʈʊʆʀɿʋʏɽʅʀʗ 
ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ  

ʠʣʠ ʛʠʙʨʠʜʘ 

2014 ʛ 

ʪ/ʛʘ 

2015 ʛ 

ʪ/ʛʘ 

2016 ʛ 

ʪ/ʛʘ 

2017 

ʪ/ʛʘ 

ɺ ʩʨʝʜʥʝʤ ʟʘ 4 ʛʦʜʘ 

ʪ/ʛʘ % ʢ 

ʢʦʥʪʨʦʣʶ 

ɺʦʣʞʘʥʠʥ (ʢʦʥʪʨʦʣʴ) 30,8 19,7 22,6 16,9 22,5 100 

ɻʠʦʢʦʥʜʘ ð ð 30,2 25,7 28,0 124 

2012.4665/35 58,7 25,3 26,8 22,2 33,3 148 

ɺʝʨʘʩ 45,2 26,4 28,4 18,6 29,7 132 

ɼʝʟʠʨʝ 36,1 19,7 24,3 18,0 24,5 109 

ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ 32,4 27,4 29,2 26,8 29,0 129 

ʀʤʧʘʣʦ 24,1 49,1 31,3 22,4 31,7 141 

ʂʨʘʩʘʚʯʠʢ 30,6 28,7 33,7 17,7 27,7 123 

ʂʦʣʦʤʙʦ ð ð 35,1 19,2 27,2 121 

ʅʝʚʩʢʠʡ 34,2 21,6 25,6 25,1 26,6 118 

ʇʨʝʜʛʦʨʥʳʡ 39,2 23,8 26,3 21,3 27,7 123 

ʇʨʠʤʦʙʝʣʣʘ ð ð 33,5 22,0 27,7 123 

ʈʝʜ ʉʢʘʨʣʝʪ 38,2 22,0 25,8 17,0 25,8 114 

ʈʦʢʢʦ 24,3 56,6 28,9 23,5 33,3 148 

ʉʠʣʴʚʘʥʘ ð ð 55,1 19,7 37,4 166 

ʋʜʘʯʘ 30,5 50,3 42,9 26.5 37,6 167 

ʅʉʈ05 3,4 3,7 4,8 1,43   

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚʳʜʝʣʠʣʠʩʴ: ʨʦʩʩʠʡʩʢʠʝ ʩʦʨʪʘ ð ʛʠʙʨʠʜ 

2012.4665/35, ɺʝʨʘʩ, ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ, ʅʝʚʩʢʠʡ, ʇʨʝʜʛʦʨʥʳʡ, ʋʜʘʯʘ; ʛʦʣʣʘʥʜʩʢʠʝ ʩʦʨʪʘ ð 

ɻʠʦʢʦʥʜʘ, ʀʤʧʘʣʦ, ʈʦʢʢʦ, ʉʠʣʴʚʘʥʘ. ʕʪʠ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʧʨʝʚʟʦʰʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 119ï189%. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʨʪʘ ʥʘ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʥʘ ʢʘʨʪʦʬʝʣʝʧʨʦʜʫʢʪʳ ʦʧʨʝʜʝʣʷʶʪ 

ʪʘʢʠʝ ʦʩʥʦʚʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʣʫʙʥʷʭ ʢʨʘʭʤʘʣʘ, ʩʫʭʠʭ ʚʝʱʝʩʪʚ, 

ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ ʠ ʥʠʪʨʘʪʦʚ (ʊʘʙʣʠʮʘ 2). 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʦʧʨʝʜʝʣʷʝʪ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʠ ʨʘʟʚʘʨʠʤʦʩʪʴ ʢʣʫʙʥʝʡ, ʘ 

ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʢʨʘʭʤʘʣ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʘ ʦʙʞʘʨʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ð ʚʣʠʷʝʪ ʥʘ 

ʨʘʩʭʦʜ ʤʘʩʣʘ ʠ ʩʳʨʴʷ, ʢʦʥʩʠʩʪʝʥʮʠʶ (ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ), ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 

ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ; ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʶʨʝ ð ʥʘ ʨʘʩʭʦʜ ʩʳʨʴʷ ʠ ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʢʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʝʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʞʘʨʠʚʘʥʠʷ, ʨʘʩʭʦʜʦʚʘʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʚʳʧʘʨʠʚʘʥʠʝ 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʢʣʫʙʥʷʭ ʚʦʜʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ 17ï18%, ʚʨʝʤʷ ʦʙʞʘʨʢʠ ʩʦʩʪʘʚʣʷʝʪ 

5ï6 ʤʠʥ, ʧʨʠ 22ï23% ð 2,5ï3 ʤʠʥ ʧʨʠ ʪʦʣʱʠʥʝ ʣʦʤʪʠʢʦʚ 1,2 ʤʤ. ʆʧʪʠʤʘʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʣʫʙʥʷʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʦʙʞʘʨʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 20% ʜʦ 24%, 

ʜʣʷ ʩʫʭʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʧʶʨʝ ð ʥʝ ʤʝʥʝʝ 22%.  
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ʊʘʙʣʠʮʘ 2. 

ʉʆɼɽʈɾɸʅʀɽ ʉʋʍʀʍ ɺɽʑɽʉʊɺ ʀ ʂʈɸʍʄɸʃɸ ɺ ʂʃʋɹʅʗʍ 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ ʠʣʠ 

ʛʠʙʨʠʜʘ 

2016 ʛ 

ʚ % 

2017 ʛ. 

ʚ % 

ɺ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ, 

ʚ % 

ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ 

ʢʨʘʭʤʘʣ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ 

ʢʨʘʭʤʘʣ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ 

ʢʨʘʭʤʘʣ 

ɺʦʣʞʘʥʠʥ (ʢʦʥʪʨʦʣʴ) 21,4 16,3 20,8 15,7 21,1 16 

ɻʠʦʢʦʥʜʘ 19,3 14,0 19,1 14,0 19,2 14,0 

2012.4665/35 26,4 21,7 26,2 21,5 26,3 21,6 

ɺʝʨʘʩ 25,4 20,7 25,2 20,5 25,3 20,6 

ɼʝʟʠʨʝ 25,7 20,7 25,7 20,9 25,7 20,6 

ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ 17,2 12,0 17,0 11,8 17,1 11,9 

ʀʤʧʘʣʦ 17,9 12,8 18,1 12,9 18,0 12,9 

ʂʨʘʩʘʚʯʠʢ 23,0 17,8 22,9 17,4 23,0 17,6 

ʂʦʣʦʤʙʦ 19,4 14,3 19,4 14,2 19,4 14,3 

ʅʝʚʩʢʠʡ 20,1 15,0 20,0 14,8 20,1 14,9 

ʇʨʝʜʛʦʨʥʳʡ 25,7 20,6 25,5 20,7 25,6 20,7 

ʇʨʠʤʦʙʝʣʣʘ 18,3 18,3 18,1 13,0 18,2 13,1 

ʈʝʜ ʉʢʘʨʣʝʪ 21,2 16,2 21,0 15,8 21,1 16,0 

ʈʦʢʢʦ 18,9 14,8 19,2 14,7 19,6 14,8 

ʉʠʣʴʚʘʥʘ 19,0 14,8 18,0 13,0 18,5 13,9 

ʋʜʘʯʘ 18,0 11,9 18,0 11,9 18,0 11,9 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ ʠ ʢʨʘʭʤʘʣʘ, ʚʳʜʝʣʠʣʠʩʴ: ʛʠʙʨʠʜ ɺʅʀʀʂʍ 2012.4665/35, ʩʦʨʪʘ: ɺʝʨʘʩ, ɼʝʟʠʨʝ, 

ʇʨʝʜʛʦʨʥʳʡ, ʂʨʘʩʘʚʯʠʢ ʠ ʈʝʜ ʉʢʘʨʣʝʪ, ʫ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʙʳʣʦ ʦʪ 21,2% 

ʜʦ 26,4%, ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ 16,0ï21,6%.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʭʦʨʦʰʠʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ 

ʢʨʘʭʤʘʣʘ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ: ʛʠʙʨʠʜ ɺʅʀʀʂʍ 2012.4665/35, ɺʝʨʘʩ, ɼʝʟʠʨʝ, ʇʨʝʜʛʦʨʥʳʡ, 

ʂʨʘʩʘʚʯʠʢ ʠ ʈʝʜ ʉʢʘʨʣʝʪ. ʕʪʠ ʩʦʨʪʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʝʚʟʦʰʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʩʦʨʪ 

ɺʦʣʞʘʥʠʥ ʥʘ 119ï189%, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʩʦʩʪʘʚʠʣʘ ʦʪ 21,2% ʜʦ 26,4%, ʢʨʘʭʤʘʣʘ 

ð 16,0ï21,6%. 

 

ʀʩʪʦʯʥʠʢʠ: 

(1). ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʥʘ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʧʝʨʝʨʘʙʦʪʢʝ 

ʠ ʭʨʘʥʝʥʠʶ. ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜ. ʩ.-ʭ. ʥʘʫʢ, ɻʦʩ. ʥʘʫʯ. ʫʯʨʝʞʜʝʥʠʝ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯ.-ʠʩʩʣʝʜ. 
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(2). ɸʥʠʩʠʤʦʚ ɹ. ɺ., ʄʫʩʠʥ ʉ. ʄ., ʊʨʦʬʠʤʝʮ ʃ. ʅ. ʉʦʨʪʘ ʢʘʨʪʦʬʝʣʷ, ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ. ʂʘʪʘʣʦʛ. ʄ., 1993. 112 ʩ. 

(3). ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʫʣʴʪʫʨʝ ʢʘʨʪʦʬʝʣʷ. ʄ.: ʅʀʀʂʍ, 1967. 262 ʩ.  

(4). ʄʝʪʦʜʠʢʘ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʨʪʦʬʝʣʷ. ʄ.: ʅʀʀʂʍ, 1989. 

142 ʩ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪ rʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʩʭʝʤʳ 

ʨʘʟʤʝʱʝʥʠʷ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʷʙʣʦʥʠ, ʧʨʠʚʠʪʳʭ ʥʘ ʩʣʘʙʦʨʦʩʣʳʡ ʧʦʜʚʦʡ ʷʙʣʦʥʠ ʄ9. ʈʘʙʦʪʘ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʧʝʨʠʦʜ 2014ï2017 ʛʛ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʣʫʯʰʝʛʦ ʫʨʦʞʘʷ ʜʚʫʭ ʩʦʨʪʦʚ ʷʙʣʦʢ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʩʭʝʤʘ 

ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠ ̫ʥʝ ʦʢʘʟʳʚʘʝʪ. 

ʅʘʯʠʥʘʷ ʩ 5ï6 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚ 

ʟʘʛʫʱʝʥʠʠ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʥʳ ʠ 

ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʢʨʦʥʝ ʜʝʨʝʚʴʝʚ ʧʨʦʚʦʜʠʪʴ ʧʨʦʨʝʞʠʚʘʥʠʝ ʧʦʙʝʛʦʚ, 

ʩʦʚʤʝʱʘʷ ʵʪʦ ʩ ʫʤʝʨʝʥʥʳʤ ʫʢʦʨʘʯʠʚʘʥʠʝʤ ʢʨʫʧʥʳʭ ʚʝʪʚʝʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪ ʷʙʣʦʥʠ 

ʉʪʘʨʢʨʠʤʩʦʥ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ ʧʦ ʩʭʝʤʝ ð 4Ĭ1 ʤ, ʘ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ð 4,0Ĭ1,5 ʤ. 

 

Abstract. The article presents the results of a study on the effect of the layout of different 

varieties of apple trees, grafted on a slightly grown apple rootstock M9. The work was carried out in 

the period 2014ï2017. 
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In the course of the work, the most optimal conditions were established for the development 

of the varieties under investigation and obtaining the best yield of two varieties of apples. 

It was experimentally established that in the juvenile period of development the scheme of 

allocation for the development of young trees does not have a significant effect. 

Beginning from the age of 5ï6, the effect of this factor is manifested significantly in the 

thickening of the tree crown. During this period, in order to maintain the stable volume of the crown 

and the level of illumination, it is necessary in the crown of trees to thin the shoots, combining this 

with a moderate shortening of large branches. 

In conclusion, it is concluded that in order to increase yields, Starkrimson apple tree should be 

placed according to the scheme ð 4Ĭ1 m, and the Golden Delicious ð 4.0Ĭ1.5 m. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʚʦʡ, ʩʦʨʪ, ʩʭʝʤʘ, ̫ʙʣʦʥʷ, ʢʨʦʥʘ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ, ʨʘʟʚʠʪʠʝ, 

ʫʨʦʞʘʡ, ʢʘʯʝʩʪʚʦ. 

 

Keywords: rootstock, variety, diagram, apple tree, crown, intensification, development, yield, 

quality. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʣʦʪʥʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʷʙʣʦʥʠ ʩʦʟʜʘʶʪ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʤʝʥʝʥʠʷ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʝʚ ʪʠʧʘ ʄ9, ʩ ʟʘʛʫʱʝʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʜʝʨʝʚʴʝʚ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʧʣʦʱʝʥʥʳʭ ʬʦʨʤ ʢʨʦʥʳ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʢʘʞʜʦʤ ʨʷʜʫ ʥʝʧʨʝʨʳʚʥʫʶ 

ʧʣʦʜʦʚʫʶ ʩʪʝʥʫ. ʆʧʪʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʚ ʪʘʢʠʭ ʥʘʩʘʞʜʝʥʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ 

ʫʯʝʪʦʤ ʦʧʳʪʘ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʢʘʢ ʦʜʥʘ ʠ ʪʘ 

ʞʝ ʩʦʨʪʘ-ʧʦʜʚʦʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ, ʚʳʩʘʞʝʥʥʘʷ ʥʘ ʨʘʟʥʳʭ ʧʦʯʚʘʭ, ʦʙʨʘʟʫʝʪ ʜʝʨʝʚʴʷ 

ʥʝʦʜʠʥʘʢʦʚʦʡ ʚʝʣʠʯʠʥʳ. ʊʘʢ, ʩʣʘʙʦʨʦʩʣʳʝ ʷʙʣʦʥʠ ʥʘ ʙʝʜʥʦʡ ʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, ʜʘʞʝ ʧʨʠ 

ʦʨʦʰʝʥʠʠ ʨʘʟʨʘʩʪʘʶʪʩʷ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʶʞʥʳʭ ʯʝʨʥʦʟʝʤʘʭ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʥʦʛʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʦʨʪʘ ʥʘ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʷʭ ʦʙʨʘʟʫʶʪ ʢʘʨʣʠʢʦʚʳʝ ʜʝʨʝʚʴʷ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʩʘʜʫ ʩ ʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʥʦ ʥʘ ʙʦʛʘʪʳʭ ʧʦʯʚʘʭ ʦʙʨʘʟʫʶʪ ʜʦʚʦʣʴʥʦ 

ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʳʩʘʞʠʚʘʪʴ ʠʭ ʩ ʪʘʢʦʡ ʛʫʩʪʦʪʦʡ, ʢʘʢ ʥʘ ʙʝʜʥʳʭ ʧʝʩʯʘʥʳʭ, 

ʥʝʣʴʟʷ [1ï4]. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2014ï2017 ʛʦʜʘʭ ʩ ʩʦʨʪʘʤʠ ʷʙʣʦʥʠ ʉʪʘʨʢʨʠʤʩʦʥ ʠ ɻʦʣʜʝʥ 

ʜʝʣʠʰʝʩ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʚʦʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʝʤʳʡ ʄ9. 

ɼʝʨʝʚʴʷ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʚʳʨʘʱʠʚʘʣʠʩʴ ʧʨʠ ʩʭʝʤʘʭ ʨʘʟʤʝʱʝʥʠʷ 4,0Ĭ1,0, 4,0Ĭ1,5 ʠ 

4,0Ĭ2,0 ʤʝʪʨʘ.  

ɺ ʢʘʞʜʦʤ ʧʦʚʪʦʨʝʥʠʠ ʫʯʝʪʥʳʤʠ ʙʳʣʠ ʧʦ 5 ʜʝʨʝʚʴʝʚ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ð 4-ʭ 

ʢʨʘʪʥʘʷ. ʌʦʨʤʠʨʦʚʢʘ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ð ʚʝʨʝʪʝʥʦʚʠʜʥʳʡ ʢʫʩʪ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʤʦʣʦʜʳʝ ʜʝʨʝʚʴʷ ʨʦʩʣʠ ʜʦʚʦʣʴʥʦ 

ʩʠʣʴʥʦ ʠ ʦʜʠʥʘʢʦʚʦ, ʪʦ ʝʩʪʴ ʛʫʩʪʦʪʘ ʨʘʟʤʝʱʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʣʘ ʥʘ ʨʦʩʪ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʩʪʘʣʘ ʩʢʘʟʳʚʘʪʴʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʧʨʠʨʦʩʪʝ ʜʠʘʤʝʪʨʘ 

ʰʪʘʤʙʘ ʠ ʦʙʲʝʤʝ ʢʨʦʥʳ [5ï7].  

ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ, ʩ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ 4Ĭ1 ʤ, ʠʤʝʣ ʤʝʥʴʰʠʡ ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ 

ʜʠʘʤʝʪʨʘ ʰʪʘʤʙʘ, ʦʙʨʘʟʦʚʳʚʘʣ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʛʦʜʠʯʥʳʝ ʧʦʙʝʛʠ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʤʝʥʴʰʠʡ 
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ʦʙʲʝʤ ʢʨʦʥʳ ʚʩʝʭ ʩʦʨʪʦïʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ. 

ʉʦʨʪ ʉʪʘʨʢʨʠʤʩʦʥ ʥʘ ʧʦʜʚʦʝ ʄ9 ʢ 4-ʭ ʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʩʚʦʠʣ 

ʦʪʚʝʜʝʥʥʫʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʠ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥʦʯʥʦ ʩʪʦʷʱʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʜʘʞʝ ʥʘ 

ʫʯʘʩʪʢʘʭ ʩ ʨʘʟʤʝʱʝʥʠʝʤ 4Ĭ1 ʤ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʭʝʤʳ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʚ ʩʘʜʫ. 

ʅʘ ʪʨʝʪʠʡ ʛʦʜ ʜʝʨʝʚʴʷ ʚʩʪʫʧʠʣʠ ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ. ɹʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʚʳʜʝʣʠʣʩ̫  ʩʦʨʪ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ð ʙʳʣʦ ʩʦʙʨʘʥʦ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ) 76ï112 

ʮ/ʛʘ.  

ʅʘ ʯʝʪʚʝʨʪʳʡ ʛʦʜ ʥʘʩʘʞʜʝʥʠʡ ʙʳʣ ʧʦʣʫʯʝʥ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ: ʧʦ ʩʦʨʪʫ ɻʦʣʜʝʥ 

ʜʝʣʠʰʝʩ ð ʩ ʜʝʨʝʚʘ ʩʦʙʨʘʣʠ ʧʦ 38ï40 ʢʛ ʧʣʦʜʦʚ, ʉʪʘʨʢʨʠʤʩʦʥ ð 14ï16 ʢʛ.  

ʋʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʦʧʨʝʜʝʣʷʣʘ ʛʫʩʪʦʪʘ ʧʦʩʘʜʢʠ: ʧʦ ʩʦʨʪʫ ɻʦʣʜʝʥ 

ʜʝʣʠʰʝʩ ʥʘ ʫʯʘʩʪʢʝ ʩ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ 4Ĭ2 ʤ ʦʥ ʩʦʩʪʘʚʠʣ 500 ʮ/ʛʘ (100%), 4Ĭ1,5 ʤ ð 633 

ʮ/ʛʘ (127%), 4Ĭ1 ʤ ð 950 ʮ/ʛʘ (190%).  

ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪ ʉʪʘʨʢʨʠʤʩʦʥ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʠ ʧʨʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 4Ĭ2 ʤ, 

ʩʦʩʪʘʚʠʣʘ 200 ʮ/ʛʘ, ʘ ʧʨʠ 4Ĭ1 ʤ ð 325ï350 ʮ/ʛʘ. 

ɺ 2017 ʛʦʜʫ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ʧʨʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 4Ĭ2 ʤ ʩʦʩʪʘʚʠʣʘ 

300 ʮ/ʛʘ; ʧʨʠ 4Ĭ1,5 ʤ ð 366; ʧʨʠ 4Ĭ1 ʤ ð 450 ʮ/ʛʘ, ʘ ʩʦʨʪʘ ʉʪʘʨʢʨʠʤʩʦʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

250, 300, 350, 375 ʮ/ʛʘ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʪʘʢʠʤ, 

ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʫ, ʭʦʪʷ ʨʘʟʣʠʯʠʷ ʧʦ ʫʨʦʞʘʶ ʩ ʜʝʨʝʚʘ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ: ʩʦʨʪ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ʧʨʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 4Ĭ2 ʤ ð 24 ʢʛ (100%), ʧʨʠ 

4Ĭ1,5 ʤ ð 22 ʢʛ (91,6%), ʧʨʠ 4Ĭ1 ʤ ð 18 ʢʛ (75%). 

ʇʦ ʩʦʨʪʫ ʉʪʘʨʢʨʠʤʩʦʥ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʨʘʚʥʷʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 90% ʠ 75% (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ɺʃʀʗʅʀɽ ʉʍɽʄʓ ʈɸɿʄɽʑɽʅʀʗ  

ʉʆʈʊʆɺ ʗɹʃʆʅʀ, ɺʓʈɸʑʀɺɸɽʄʓʍ ʅɸ ʇʆɼɺʆɽ ʄ9 

ʇʦʢʘʟʘʪʝʣʠ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ʉʪʘʨʢʨʠʤʩʦʥ 
ʅʉʈ0,5 

4Ĭ1,0 ʤ 4Ĭ1,5 ʤ 4Ĭ2,0 ʤ 4Ĭ1,0 ʤ 4Ĭ1,5 ʤ 4Ĭ2,0 ʤ 

ʋʨʦʞʘʡ ʩ ʜʝʨʝʚʘ, ʢʛ 18 23 25 16 17 21 0,5 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ\ʛʘ 690 489 390 365 290 240 40,0 

ʆʙʲʝʤ ʢʨʦʥʳ, ʤ
3 

1,3 2,1 2,4 0,5 0,8 1,0 0,15 

ʋʨʦʞʘʡ ʩ 1 ʤ
3
 ʢʨʦʥʳ, ʢʛ 13,5 11,2 10,6 31,7 25,9 22,6 2,1 

ʄʘʩʩʘ ʧʣʦʜʘ, ʛ 190 194 200 220 225 236 5,0 

ʊʦʚʘʨʥʦʩʪʴ ʧʣʦʜʦʚ:  

ɺʳʩʰʠʡ ʩʦʨʪ, % 67 67 65 72 74 71 2,0 

ʇʝʨʚʳʡ ʩʦʨʪ, % 30 27 27 21 19 19 2,0 

ɺʪʦʨʦʡ ʩʦʨʪ, % 3 6 8 7 10 10 2,0 

 

ʉʫʤʤʘ ʫʨʦʞʘʷ ʠ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʙʦʣʴʰʦʤ ʚʣʠʷʥʠʠ ʛʫʩʪʦʪʳ ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʙʣʦʥʠ ʥʘ ʧʦʜʚʦʝ ʄ9. 

ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʴʝʚ ʩ 8 ʤ
2
 ʜʦ 6 ʤ

2
 ʫʚʝʣʠʯʠʚʘʣʦ ʧʣʦʪʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ ʥʘ 

33%, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ð ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 25ï26%.  

ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʴʝʚ ʜʦ 4 ʤ
2
 ʫʚʝʣʠʯʠʚʘʣʦ ʛʫʩʪʦʪʫ ʩʪʦʷʥʠʷ ʚ ʜʚʘ ʨʘʟʘ, 

ʯʪʦ ʧʦʚʳʰʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 59ï75%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʚ 

ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʛʫʩʪʦʪʳ ʨʘʟʤʝʱʝʥʠʷ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʧʦʣʫʯʝʥʠʷ 

ʧʣʦʜʦʚ, ʩ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʢʨʦʥʳ. 
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ʋ 4-ʣʝʪʥʠʭ ʜʝʨʝʚʴʝʚ ʦʙʦʠʭ ʩʦʨʪʦʚ ʦʙʲʝʤ ʢʨʦʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʩ 

1250 ʜʦ 2500 ʜʝʨʝʚʴʝʚ ʥʘ ʛʘ ʫʤʝʥʴʰʘʣʩʷ ʧʨʠʤʝʨʥʦ ʥʘʧʦʣʦʚʠʥʫ. ɺʳʭʦʜ ʞʝ ʧʣʦʜʦʚ ʥʘ 1 ʤ
3
 

ʢʨʦʥʳ ʚʦʟʨʦʩ ʧʦ ʩʦʨʪʫ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ʥʘ 28%, ʉʪʘʨʢʨʠʤʩʦʥ ð ʥʘ 42ï43%. ʆʙʫʩʣʦʚʣʝʥʦ 

ʵʪʦ ʣʫʯʰʝʡ ʦʩʚʝʱʝʥʥʦʩʪʴʶ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʬʦʪʦʩʠʥʪʝʟʘ ʣʠʩʪʴʝʚ ʚʦ ʚʩʝʭ 

ʯʘʩʪʷʭ ʤʝʥʴʰʝʡ ʧʦ ʦʙʲʝʤʫ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʚ ʟʘʛʫʱʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ.  

ʉ ʫʣʫʯʰʝʥʠʝʤ ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ, ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʣʠʩʪʴʝʚ 

ʚʦʟʨʘʩʪʘʝʪ ʨʘʟʤʝʨ ʬʠʪʦʤʘʩʩʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ, ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʡ ʷʙʣʦʥʠ ʠ, 

ʛʣʘʚʥʦʝ, ð ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʩʠʥʪʝʟʘ, ʠʜʫʱʘʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ [5, 

8]. 

ɼʦʙʠʚʘʷʩʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʷʙʣʦʥʠ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʛʫʩʪʦʪʳ ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ, ʥʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ. 

ɼʘʥʥʳʝ ʫʯʝʪʘ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʣʦʜʦʚ ʚ ʯʝʪʳʨʝʭ ʣʝʪʥʝʤ ʷʙʣʦʥʝʚʦʤ ʩʘʜʫ ʥʘ ʧʦʜʚʦʝ ʄ9 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʛʫʩʪʦʪʳ ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʨʘʟʤʝʨʝ ʧʣʦʜʦʚ ʠ ʠʭ ʪʦʚʘʨʥʳʭ ʢʘʯʝʩʪʚʘʭ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʦʥʠ ʦʩʪʘʶʪʩʷ 

ʧʦʯʪʠ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʯʪʦ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ 4Ĭ2 ʤ. 

ɻʫʩʪʦʪʘ ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʩʘʜʫ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʦʡ, ʪʦ ʝʩʪʴ 

ʦʥʠ ʥʝ ʜʦʣʞʥʳ ʟʘʪʝʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʯʪʦʙʳ ʥʝ ʩʥʠʞʘʣʠʩʴ ʦʩʚʝʱʝʥʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʥʝ ʫʤʝʥʴʰʘʣʘʩʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʜʝʨʝʚʘ ʠ ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʡ. 

ɺ 6-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʢʨʦʥʘ ʩʦʨʪʘ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ʧʨʠʚʠʪʦʛʦ ʥʘ ʧʦʜʚʦʡ ʥʘ ʄ9 ʧʨʠ ʚʩʝʭ 

ʧʣʦʱʘʜʷʭ ʧʠʪʘʥʠʷ ʩʦʤʢʥʫʣʘʩʴ ʚ ʨʷʜʫ, ʥʦ ʧʦʢʘ ʤʘʣʦ ʟʘʪʝʥʷʣʠ ʠ ʫʛʥʝʪʘʣʠ ʜʨʫʛ ʜʨʫʛʘ ʠ ʵʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʩʥʠʞʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʥʳ, ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʬʦʪʦʩʠʥʪʝʟʘ ʩʦʨʪ ʷʙʣʦʥʠ 

ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦ ʦʙʨʝʟʘʪʴ ʩ ʧʨʦʨʝʞʠʚʘʥʠʝʤ ʠ ʫʤʝʨʝʥʥʳʤ 

ʫʢʦʨʘʯʠʚʘʥʠʝʤ ʢʨʫʧʥʳʭ ʚʝʪʚʝʡ. 

ɼʝʨʝʚʴʷ ʩʦʨʪʘ ʉʪʘʨʢʨʠʤʩʦʥ, ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʧʦ ʩʭʝʤʝ 4Ĭ2 ʤ ʢ 4-ʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ 

ʦʩʚʦʠʣʠ ʦʪʚʝʜʝʥʥʫʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʣʠʰʴ ʥʘ 55%, ʘ ʧʨʠ 4Ĭ1 ʤ ð ʥʘ 75-80%. ʇʨʠ ʵʪʦʤ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʝʡ ʢʨʦʥʳ ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʧʨʠ ʨʘʟʥʦʡ ʛʫʩʪʦʪʝ. 

ʇʦʵʪʦʤʫ, ʜʝʨʝʚʴʷ ʩʣʘʙʦʨʦʩʣʦʛʦ ʩʧʫʨʦʚʦʛʦ ʩʦʨʪʘ ʉʪʘʨʢʨʠʤʩʦʥ ʥʘ ʧʦʜʚʦʝ ʄ9 ʚʳʛʦʜʥʝʝ 

ʚʳʩʘʞʠʚʘʪʴ ʚ ʩʘʜ ʩ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ 4Ĭ1 ʤ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʙʝʟ ʩʥʠʞʝʥʠʷ ʪʦʚʘʨʥʳʭ ʢʘʯʝʩʪʚ ʧʣʦʜʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʜʝʨʝʚʴʝʚ ʷʙʣʦʥʠ ʥʘ 

ʧʦʜʚʦʝ ʄ9 ʧʨʠ ʨʘʟʥʦʡ ʛʫʩʪʦʪʝ ʨʘʟʤʝʱʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚʳʩʘʞʠʚʘʪʴ ʚ ʩʘʜ ʚʩʝ ʩʦʨʪʘ 

ʷʙʣʦʥʠ ʩ ʦʜʥʦʡ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ ʥʝʣʴʟʷ. ʂʨʦʥʳ ʩʠʣʴʥʦʨʦʩʣʳʭ ʩʦʨʪʦʚ, ʫʞʝ ʚ ʯʝʪʳʨʝʭ 

ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʩʤʳʢʘʶʪʩʷ ʚ ʨʷʜʫ, ʘ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʥʘ 1,0ï1,5 ʤ. ʟʘʛʫʱʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʯʪʦ 

ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ ʚʥʫʪʨʠ ʢʨʦʥʳ. ʉʦʨʪʘ ʪʘʢʦʛʦ ʪʠʧʘ ʩʣʝʜʫʝʪ ʚʳʩʘʞʠʚʘʪʴ 

ʚ ʩʘʜ ʩ ʙʦʣʴʰʠʤʠ ʧʣʦʱʘʜʷʤʠ ʧʠʪʘʥʠʷ 4Ĭ2,5 ʤ ʠʣʠ ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʩʣʘʙʦʨʦʩʣʳʝ, ʯʝʤ ʄ9, 

ʧʦʜʚʦʠ ʄ8 ʠʣʠ ʄ27. 

ʉʣʘʙʦʨʦʩʣʳʝ ʩʦʨʪʘ ʪʠʧʘ ʉʪʘʨʢʨʠʤʩʦʥ ʥʘ ʄ9 ʦʙʨʘʟʫʶʪ ʚ ʩʘʜʫ ʥʝʙʦʣʴʰʠʝ ʜʝʨʝʚʴʷ, 

ʢʦʪʦʨʳʝ ʢ ʥʘʯʘʣʫ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʨʦʞʘʝʚ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʩʚʘʠʚʘʶʪ 

ʦʪʚʝʜʝʥʥʫʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ.  

ʉ ʮʝʣʴ  ʁ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠʭ ʩʣʝʜʫʝʪ ʚʳʩʘʞʠʚʘʪʴ ʚ ʩʘʜ ʛʫʱʝ, ʯʝʤ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʘʛʨʦʫʢʘʟʘʥʠʷʤʠ, 4Ĭ1 ʤ. ɼʣʷ ʩʨʝʜʥʝʨʦʩʣʳʭ ʩʦʨʪʦʚ ʪʠʧʘ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ 

ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 4Ĭ1,5 ʤ. 
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ɺʳʚʦʜʳ: 

1. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʩʧʫʨʦʚʳʭ ʩʦʨʪʦʚ ʷʙʣʦʥʠ ʚ ʧʝʨʠʦʜ ʚʩʪʫʧʣʝʥʠʷ 

ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ ʦʙʲʝʤ ʢʨʦʥʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚʜʚʦʝ, ʧʨʠ ʵʪʦʤ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʝʜʠʥʠʮʫ 

ʦʙʲʝʤʘ ʢʨʦʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ: ʫ ʩʦʨʪʘ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ð ʥʘ 28%, ʉʪʘʨʢʨʠʤʩʦʥ ð 

ʥʘ 42%. 

2. ʩʣʘʙʦʨʦʩʣʳʝ ʩʦʨʪʘ ʪʠʧʘ ʉʪʘʨʢʨʠʤʩʦʥ ʥʘ ʧʦʜʚʦʝ ʄ9 ʦʙʨʘʟʫʶʪ ʚ ʩʘʜʫ ʥʝʙʦʣʴʰʠʝ 

ʜʝʨʝʚʴʷ, ʢʦʪʦʨʳʝ ʢ ʥʘʯʘʣʫ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʨʦʞʘʝʚ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʦʩʚʘʠʚʘʶʪ ʦʪʚʝʜʝʥʥʫʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ. ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠʭ ʩʣʝʜʫʝʪ 

ʚʳʩʘʞʠʚʘʪʴ ʚ ʩʘʜ ʧʦ ʩʭʝʤʝ 4Ĭ1 ʤ ʜʣʷ ʩʨʝʜʥʝʨʦʩʣʦʛʦ ʩʦʨʪʦʪʠʧʘ ɻʦʣʜʝʥ ʜʝʣʠʰʝʩ ʦʧʪʠʤʘʣʴʥʦʡ 

ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 4Ĭ1,5 ʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ ʩʦʨʪʦʚ ʜʳʥʴ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʙʘʭʯʝʚʦʜʩʪʚʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ. 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʜ ʜʘʥʥʫʶ ʢʫʣʴʪʫʨʫ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʣʝʞʢʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʵʪʠʭ ʩʦʨʪʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ 

ʭʨʘʥʝʥʠʷ ʧʣʦʜʦʚ. 

ɺr ʜʝʣʝʥʳ ʩʦʨʪʘ ʜʳʥʴ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ ʧʦ ʩʨʦʢʘʤ ʩʦʟʨʝʚʘʥʠʷ, 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʚʢʫʩʦʚʳʤ ʢʘʯʝʩʪʚʘʤ. ɼʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʳʥ ɹ

ʥʝʦʙʭʦʜʠʤ rʦʧʪʠʤʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʦʩʦʙʝʥʥʦ ð ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ. ɺ ʫʩʣʦʚʠʷʭ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʜʳʥʠ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʜʦ ʤʘʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʣʫʯʰʠʤ ʩʧʦʩʦʙʘʤ ʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪʁ ʩʦʭʨʘʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʪʦʚʘʨʥʳʡ ʚʠʜ ʧʣʦʜʦʚ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʜʘʥʥʘʷ ʙʘʭʯʝʚʘʷ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ 

ʨʝʛʠʦʥʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. 
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Abstract. The paper provides data on the evaluation of varieties of melons grown in 

Uzbekistan and which have the greatest distribution in melonïgrowing in Karakalpakstan. An 

assessment of the land that can be used for this crop was carried out. 

When assessing the shelfïlife of different varieties, data were used on the nutrient content and 

the conditions for growing these varieties, as well as on the storage conditions of the fruit. 

The varieties of melons are distinguished, which are divided into groups according to 

maturation and nutritional characteristics and taste characteristics. For longïterm storage of melons, 

optimal climatic conditions and especially temperature and humidity of air are necessary. In the 

conditions of Karakalpakstan melons can be stored until May. 

In conclusion, recommendations are given on the best methods of storage, which allows you 

to save not only the presentation of fruits but also quality characteristics. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪ, ʟʘʩʫʭʘ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ, ʜʝʬʠʮʠʪ ʚʣʘʛʠ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, 

ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴ, ʣʝʞʢʦʩʪʴ, ʭʨʘʥʝʥʠʝ, ʧʝʨʝʨʘʙʦʪʢʘ. 

 

Keywords: climate, drought, soil salinity, moisture deficit, variety, productivity, 

transportability, maturation, storage, processing. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʦʨʪʦʚ ʜʳʥʠ. ʉʦʨʪʠʤʝʥʪ ʚʳʩʝʚʘʝʤʳʭ ʤʝʩʪʥʳʭ 

ʩʦʨʪʦʚ ʜʳʥʠ ʩʦʢʨʘʱʘʝʪʩʷ ʠ ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʧʦʪʝʨʠ ʥʝʢʦʪʦʨʳʭ ʮʝʥʥʳʭ ʩʦʨʪʦʚ ʥʘʨʦʜʥʦʡ 

ʩʝʣʝʢʮʠʡ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʦʮʝʩʩ ʫʣʫʯʰʝʥʠʷ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʧʫʪʝʤ ʦʪʙʦʨʘ ʠ 

ʨʘʟʤʥʦʞʝʥʠʷ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʬʦʨʤ ʠ ʩʦʨʪʦʚ ʜʳʥʠ [1ï2].  

ɹʘʭʯʝʚʳʝ ʢʫʣʴʪʫʨʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ [3]. ʇʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʳʩʦʢʦ ʩʘʭʘʨʥʳʭ ʧʣʦʜʦʚ 

ʜʳʥʴ. ʅʦ, ʚ ʩʚʷʟʠ ʩ ʫʩʳʭʘʥʠʝʤ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʚ ʝʛʦ ʶʞʥʳʭ ʟʦʥʘʭ ʠʟ ʛʦʜʘ ʚ ʛʦʜ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ, ʩʫʭʦʩʪʴ ʢʣʠʤʘʪʘ ʠ ʜʝʬʠʮʠʪ ʚʣʘʛʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʠʭ ʥʝʚʳʩʦʢʠʭ ʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦ ʛʦʜʘʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ [5ï

6]. ʇʦʵʪʦʤʫ, ʧʨʠ ʪʘʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʠʩʧʳʪʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʜʳʥʴ ʠ ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʠ ʥʠʭ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʙʦʣʝʟʥʠ 

ʫʩʪʦʡʯʠʚʳʭ, ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʳʭ ʠ ʣʝʞʢʠʭ ʬʦʨʤ, ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

[4]. 

ʉʨʝʜʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʥʘʠʙʦʣʴʰʝʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʫʨʦʞʘʷ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʫʰʥʘʷ ʠ ʧʦʯʚʝʥʥʘʷ ʟʘʩʫʭʘ, 

ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʝ, ʨʘʟʣʠʯʥʳʝ ʙʦʣʝʟʥʠ, ʢʘʢ, ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ (Erysiphe 

cichoracearum), ʬʫʟʘʨʠʦʟʥʦʝ ʫʚʷʜʘʥʠʝ (Fusarium spp.) ʠ ʪ. ʜ. ʇʦʵʪʦʤʫ ʠʩʧʳʪʘʥʠʷ ʠ ʚʳʜʝʣʝʥʠʝ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʜʳʥʠ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʣʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʦʢʘʟʳʚʘʝʪ ʦʱʫʪʠʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɺʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʥʠʞʘʝʪ 

ʣʝʞʢʦʩʪʴ ʠ ʩʘʭʘʨʠʩʪʦʩʪʴ ʧʣʦʜʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘʭʯʝʚʳʝ ʢʫʣʴʪʫʨʳ ʚʦʟʜʝʣʳʚʘʪʁʩ ̫ʥʘ ʙʦʣʝʝ 50 ʪʳʩ ʛʘ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,2% ʦʙʱʝʡ ʧʦʣʠʚʥʦʡ ʧʘʰʥʠ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʨʝʟʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʙʘʭʯʝʚʦʜʩʪʚʘ ʠʤʝʶʪʩʷ ʦʛʨʦʤʥʳʝ ʟʝʤʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
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ʩʦʟʜʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠʭ ʠʟʦʙʠʣʠʝ, ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʢʨʦʝʪ ʥʦʨʤʫ 

ʧʦʪʨʝʙʣʝʥʠʷ ʙʘʭʯʝʚʳʭ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʧʦʟʚʦʣʠʪ ʚʳʚʦʟʠʪʴ ʠʭ ʚ ʜʨʫʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʨʘʡʦʥʳ ʉʅɻ ʠ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ. 

ʉʦʨʪʘ ʜʳʥʴ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʦʪʥʦʩʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ʜʚʫʤ ʧʦʜʚʠʜʘʤ: 

ʉʨʝʜʥʝʘʟʠʘʪʩʢʦʤʫ ʠ ʄʘʣʦʘʟʠʘʪʩʢʦʤʫ. ʂ ʧʦʩʣʝʜʥʝʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʜʳʥʠ, ʥʘʟʳʚʘʝʤʳʝ 

ʢʘʩʩʘʙʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʂʘʨʘʢʘʣʧʘʢʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʨʪʘ ʛʨʫʧʧʳ ʛʫʨʙʝʢʦʚ: ɸʢ ʛʫʨʙʝʢ, 

ʂʘʨʘ ʛʫʨʙʝʢ, ɸʣʘ ʛʫʨʙʝʢ, ʂʦʢ ʛʫʨʙʝʢ ʠ ɸʣʝʢʢʝ ʛʫʨʙʝʢ. ʉʨʝʜʥʝʘʟʠʘʪʩʢʠʡ ʧʦʜʚʠʜ ʦʙʲʝʜʠʥʷʝʪ 

ʥʘʠʙʦʣʝʝ ʢʫʣʴʪʫʨʥʳʝ ʬʦʨʤʳ ʜʳʥʴ, ʦʙʣʘʜʘʶʱʠʝ ʢʨʫʧʥʳʤʠ, ʩʘʭʘʨʠʩʪʳʤʠ, ʣʝʞʢʠʤʠ ʧʣʦʜʘʤʠ. 

ɼʳʥʠ ʵʪʦʛʦ ʧʦʜʚʠʜʘ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʷʪʴ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ: ʭʘʥʜʘʣʷʢʠ 

(ʟʘʤʯʘ), ʣʝʪʥʠʝ ʤʷʛʢʦʤʷʢʦʪʥʳʝ, ʣʝʪʥʠʝ ʪʚʝʨʜʦʤʷʢʦʪʥʳʝ, ʦʩʝʥʥʠʝ, ʟʠʤʥʠʝ.  

ʂ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʭʘʥʜʘʣʷʢ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʩʦʨʪʘ ʟʘʤʯʠ. ʂ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʣʝʪʥʠʭ 

ʤʷʛʢʦʤʷʢʦʪʥʳʭ ʜʳʥʴ ʦʪʥʦʩʷʪʩʷ ʩʦʨʪʘ: ɹʘʩʳʧʘʣʜʳ, ʅʘʥ ʛʫʰʪ, ʐʝʢʝʨ ʧʘʨʘ ʠ ʚʩʝ ʩʢʦʨʦʩʧʝʣʳʝ 

ʩʦʨʪʦʪʠʧʳ ʛʫʣʷʙʠ ʠ ʙʠʰʝʢʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʣʦʭʫʶ ʣʝʞʢʦʩʪʴ.  

ɺ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʣʝʪʥʠʭ ʪʚʝʨʜʦʤʷʢʦʪʥʳʭ ʜʳʥʴ ʚʭʦʜʷʪ ʩʦʨʪʘ: ʊʦʨ ʥʘʚʘʪ ʙʠʰʝʢ, ʅʘʚʘʪ 

ʙʠʰʝʢ, ɻʠʪʘʡ ʢʘʫʥ, ɾʠʜʘ ʞʘʧʨʘʢ (ʠʰ ʢʳʟʳʣ ʢʘʨʘʢʘʣʧʘʢʩʢʠʡ) ʠ ʜʨʫʛʠʝ ʩʨʝʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʩ 

ʪʚʝʨʜʦʡ ʤʷʢʦʪʴʶ.  

ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʦʩʝʥʥʠʭ ʜʳʥʴ ʚʢʣʶʯʘʝʪ ʩʦʨʪʘ, ʢʦʪʦʨʳʝ ʩʦʟʨʝʚʘʶʪ ʚ ʢʦʥʮʝ ʣʝʪʘ ʠ ʤʦʛʫʪ 

ʭʨʘʥʠʪʩʷ 2ï3ʤʝʩʷʮʘ: ʍʠʚʘ ʙʠʰʝʢ, ʂʘʨʨʳ ʢʳʟ ʠ ʦʩʝʥʥʠʝ ʛʫʣʷʙʠ ʠ ʙʠʰʝʢʠ.  

ʂ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʟʠʤʥʠʭ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʩʦʨʪʘ ʜʳʥʴ, ʧʣʦʜʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʭʨʘʥʠʪʩʷ ʦʪ 4 

ʜʦ 6 ʤʝʩʷʮʝʚ ʠ ʙʦʣʝʝ. ʕʪʦ ʧʦʟʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʩʦʨʪʦʪʠʧʦʚ ʛʫʣʷʙʠ ʠ ʙʠʰʝʢʦʚ, ʂʦʪʳʨ ʙʠʰʝʢ, 

ʍʘʤʤʘ ʙʠʰʝʢ, ɸʢ ʢʘʰ ʙʠʰʝʢ, ʂʳʟʳʣ ʙʠʰʝʢ, ʉʘʨʳ ʙʠʰʝʢ, ʊʫʷ ʢʘʫʥ, ʆʛʠʟ ʢʘʫʥ, ɸʣʘ ʭʘʤʤʘ, 

ʂʘʨʘ ʢʘʰ, ʂʘʨʘ ʛʫʣʷʙʠ, ʂʳʟʳʣ ʛʫʣʷʙʠ ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʣʝʞʢʦʩʪʴ.  

ʂʘʞʜʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʠʤʝʝʪ ʨʷʜ ʩʦʨʪʦʪʠʧʦʚ, ʘ ʩʦʨʪʦʪʠʧ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʝʝʪ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʤʥʦʞʝʩʪʚʘ ʬʦʨʤ. 

ɺ ʊʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʥʠʞʝʥʠʶ ʚʝʩʘ ʧʣʦʜʦʚ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ð ʩ 

ʦʢʪʷʙʨʷ ʧʦ ʷʥʚʘʨʴ. 

 

ʊʘʙʣʠʮʘ. 

ɽʉʊɽʉʊɺɽʅʅʆɽ ʉʅʀɾɽʅʀɽ ɺɽʉɸ ʇʃʆɼʆɺ ɿɸ ʇɽʈʀʆɼ ʍʈɸʅɽʅʀʗ, % 

ʉʦʨʪʘ ʜʳʥʠ ʆʢʪʷʙʨʴ ʅʦʷʙʨʴ ɼʝʢʘʙʨʴ ʗʥʚʘʨʴ 

 ʦʨʘ ʛʫʣʘʙʠ 6,68 3,01 2,30 2,38פ

ʉʘʭʦʚʘʪ 7,68 3,01 2,06 1,94 

ʆʣʪʠʥ ʚʦʜʠʡ 7,56 3,15 2,21 2,34 

ɿʘʨ ʛʫʣʦʙʠ 7,48 3,07 2,18 2,23 

 

ʄʥʦʛʠʝ ʚʠʜʳ ʠ ʩʦʨʪʘ ʜʳʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʇʨʠ 

ʵʪʦʤ, ɻʪʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʘ, ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ. ʆʩʥʦʚʥʫʶ 

ʯʘʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ, ʩʦʩʪʘʚʣʷʝʪ ʢʨʘʭʤʘʣ, ʩʘʭʘʨ, ʢʣʝʪʯʘʪʢʘ ʠ ʧʝʢʪʠʥʦʚʳʝ 

ʚʝʱʝʩʪʚʘ. ʀʭ ʚʢʫʩ, ʩʣʘʜʦʩʪʴ, ʩʪʝʧʝʥʠ ʤʷʛʢʦʩʪʠ ʠ ʪʚʝʨʜʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʠ ʠʟʤʝʥʝʥʠʷ 

ʫʛʣʝʚʦʜʦʚ. ʂʨʘʭʤʘʣ, ʢʘʢ ʟʘʧʘʩʥʦʝ ʧʠʪʘʪʝʣʴʥʦʝ ʚʝʱʝʩʪʚʦ, ʙʦʣʴʰʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʦʟʜʥʝʩʧʝʣʳʭ 

ʬʦʨʤ ʜʳʥʠ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʙʘʭʯʝʚʳʭ, ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ, ʦʙʲʝʤ ʢʨʘʭʤʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ ʠ 

ʟʘʪʝʤ ð ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʘʭʘʨ. ʇʦʵʪʦʤʫ ʫʞʝ ʚ ʩʦʩʪʘʚʝ ʩʧʝʣʳʭ ʜʳʥʴ ʢʨʘʭʤʘʣ ʧʦʯʪʠ ʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ. ʋ ʧʦʟʜʥʝʩʧʝʣʳʭ ʬʦʨʤ ʙʘʭʯʝʚʳʭ ʠ ʜʨʫʛʠʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʧʦ ʤʝʨʝ ʭʨʘʥʝʥʠʷ, 

ʢʨʘʭʤʘʣ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʘʭʘʨ ʠ ʧʦʵʪʦʤʫ ʧʦʚʳʰʘʪʁʩʷ ʠʭ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ.  

ɺ ʩʦʩʪʘʚʝ ʚʝʱʝʩʪʚ ʧʨʦʜʫʢʮʠʠ ʙʘʭʯʝʚʦʜʩʪʚʘ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʫʛʣʝʚʦʜʳ, ʠʟ 

ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ ʚʩʪʨʝʯʘʝʪʩʷ ʛʣʶʢʦʟʘ, ʬʨʫʢʪʦʟʘ ʠ ʩʘʭʘʨʦʟʘ. ʇʦʣʦʚʠʥʫ ʩʘʭʘʨʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʩʦʩʪʘʚʝ ʜʳʥʠ, ʩʦʩʪʘʚʣʷʝʪ ʩʘʭʘʨʦʟʘ. ʋ ʟʠʤʥʠʭ ʩʦʨʪʦʚ ʜʳʥʴ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝ 

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

159 

 

 

ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʢʘʢ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠ ̫ʤʝʞʜʫ 

ʤʦʥʦʩʘʭʘʨʠʜʦʤ ʠ ʜʠʩʘʭʘʨʠʜʦʤ, ʧʦʚʳʰʘʝʪʩʷ ʦʙʲʝʤ ʩʘʭʘʨʦʟʳ. 

ɺ ʩʦʩʪʘʚʝ ʜʳʥʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʙʘʭʯʝʚʳʤʠ, ʦʙʲʝʤ ʮʝʣʣʶʣʦʟʳ ʠ ʛʝʤʠʮʝʣʣʶʣʦʟʳ 

ʙʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʤʷʛʢʦʩʪ ɹʤʷʢʦʪʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʠʪʝʚʳʭ ʚʦʣʦʢʦʥ.  

ɺʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʫʤʝʥʴʰʘʪʁʩʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʧʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʠ 

ʛʝʤʠʮʝʣʣʶʣʦʟʳ. ɼʳʥʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʜʦʣʞʥ rʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʶ ɻʆʉʊʘ 

7178-85, ʠ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʜʦʣʞʥ rʙʳʪʴ ʮʝʣʳʤʠ, ʯʠʩʪʳʤʠ, ʩʚʝʞʠʤʠ, ʟʜʦʨʦʚʳʤʠ, ʘ ʧʦ 

ʮʚʝʪʫ ʠ ʬʦʨʤʝ ʧʣʦʜ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʙʦʪʘʥʠʯʝʩʢʦʤʫ ʩʦʨʪʫ.  

ɼʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʳʥʠ ʥʝʦʙʭʦʜʠʤ rʦʧʪʠʤʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ 

ʦʩʦʙʝʥʥʦ ð ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. ɺ ʫʩʣʦʚʠʷʭ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʜʳʥʠ ʤʦʞʥʦ 

ʭʨʘʥʠʪʴ ʜʦ ʤʘʷ ʤʝʩʷʮʘ ʚ ʧʨʦʚʝʪʨʠʚʘʝʤʳʭ ʩʢʣʘʜʘʭ ʚ ʷʱʠʢʘʭ ʠʣʠ ʥʘ ʧʝʩʢʝ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ 

çʧʦʚʝʰʝʥʠè̫ ʚ ʩʝʪʯʘʪʳʭ ʤʝʰʢʘʭ.  

ɺʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʟʠʤʥʠʭ ʩʦʨʪʦʚ ʜʳʥʠ, ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 15 ʩʤ, ʘ ʫ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ð 12 ʩʤ. ɺ ʦʜʥʦʡ ʧʘʨʪʠʡ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ 

ʜʳʥʠ ʜʦ 5% ʠ 10%. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 

ʧʣʦʱʘʜʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟ rʂʘʨʘʢʘʣʧʘʢʩʢʦʛʦ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʟʝʤʣʝʜʝʣʠʷ ʏʠʤʙʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. 

ɼʣʷ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 2 ʧʨʝʧʘʨʘʪʘ ʧʨʦʪʠʚ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ, ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʙʳʣ 

ʚʟʷʪ ʩʦʨʪ ʜʳʥʠ ʂʘʨʘ-ʢʦʢʯʘ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣʘʩʴ ʧʦʨʘʞʘʝʤʦʩʪʴ ʜʨʫʛʠʤʠ 

ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ. 

ʇʦʜʙʦʨ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʨʦʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩ ʫʯʝʪʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʳʪʫʝʤʦʛʦ ʩʦʨʪʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʧʘʨʘʪʘ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɼʠʬʝʥ ʩʫʧʝʨ ʩʦʩʪʘʚʠʣʘ 88,8%.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɼʠʬʝʥ ʩʫʧʝʨ ʧʦʢʘʟʘʣʦ 

ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʧʨʦʪʠʚ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʜʳʥʴ ʚ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʝ. 

 

Abstract. The paper presents the research data that were carried out at the sites of the 

experimental base of the Karakalpak Agricultural Research Institute of the Chimbay District in the 

Republic of Karakalpakstan. 
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For the experiment, 2 preparations were used against powdery mildew, and the grade of 

melon Kara-kokcha was taken as the object. In the course of the experiment, the damage was also 

taken into account in other diseases and pests. 

Selection of the concentration and timing of the use of the drug was carried out taking into 

account the biological characteristics of the tested variety. 

In the course of the work, the optimal concentration of the preparation was determined, the 

biological effects of Difen super were 88.8%. 

In conclusion, the authors concluded that the use of Difen Super showed good results and 

could be recommended for its use in agriculture against powdery mildew melons in Karakalpakstan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʳʥʷ, ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ, ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

Keywords: melon, plant diseases, plant protection, biological efficiency. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚʳʩʦʢʦ ʩʘʭʘʨʥʳʭ ʧʣʦʜʦʚ ʜʳʥʴ. ʅʦ, ʚ ʩʚʷʟʠ ʩ ʫʩʳʭʘʥʠʝʤ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʚ ʝʛʦ 

ʶʞʥʳʭ ʟʦʥʘʭ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ, ʩʫʭʦʩʪʴ ʢʣʠʤʘʪʘ ʠ 

ʜʝʬʠʮʠʪ ʚʣʘʛʠ. ʇʦʵʪʦʤʫ ʚ ʪʘʢʠʭ ɻ ʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ 

ʨʘʙʦʪʘ ʧʦ ʠʩʧʳʪʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʜʳʥʴ ʠ ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʠ ʥʠʭ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, 

ʙʦʣʝʟʥʠ ʫʩʪʦʡʯʠʚʳʭ, ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʳʭ ʠ ʣʝʞʢʠʭ ʬʦʨʤ.  

ɹʘʭʯʝʚʳʝ ʢʫʣʴʪʫʨʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʠʭ 

ʥʝʚʳʩʦʢʠʭ ʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦ ʛʦʜʘʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ. ʉʨʝʜʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʥʘʠʙʦʣʴʰʝʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ 

ʫʨʦʞʘʷ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʫʰʥʘʷ ʠ ʧʦʯʚʝʥʥʘʷ ʟʘʩʫʭʘ, ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʝ, 

ʨʘʟʣʠʯʥʳʝ ʙʦʣʝʟʥʠ, ʢʘʢ, ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ (Erysiphe cichoracearum), ʬʫʟʘʨʠʦʟʥʦʝ ʫʚʷʜʘʥʠʝ 

(Fusarium spp.) ʠ ʪ. ʜ. ʇʦʵʪʦʤʫ ʠʩʧʳʪʘʥʠʷ ʠ ʚʳʜʝʣʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʜʳʥʠ, 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʣʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʙʦʨʴʙʳ ʩ 

ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʦʨʪʦʚ ʜʳʥʠ. ʉʦʨʪʠʤʝʥʪ ʚʳʩʝʚʘʝʤʳʭ ʤʝʩʪʥʳʭ 

ʩʦʨʪʦʚ ʜʳʥʠ ʩʦʢʨʘʱʘʝʪʩʷ ʠ ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʧʦʪʝʨʠ ʥʝʢʦʪʦʨʳʭ ʮʝʥʥʳʭ ʩʦʨʪʦʚ ʥʘʨʦʜʥʦʡ 

ʩʝʣʝʢʮʠʡ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʦʮʝʩʩ ʫʣʫʯʰʝʥʠʷ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʧʫʪʝʤ ʦʪʙʦʨʘ ʠ 

ʨʘʟʤʥʦʞʝʥʠʷ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʬʦʨʤ ʠ ʩʦʨʪʦʚ ʜʳʥʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʧʘʩʥʘʷ ʙʦʣʝʟʥʴ ʜʣʷ ʙʘʭʯʝʚʦʜʩʪʚʘ ð 

ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʛʜʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʟʢʦ 

ʦʪʣʠʯʘʪʁʩʷ ʦʪ ʜʨʫʛʠʭ ʟʦʥ ʠ ʠʟ-ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʙʦʣʝʟʥʠ, ʫʭʫʜʰʘʪʁʩʷ 

ʢʘʯʝʩʪʚʦ ʠ ʩʥʠʞʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪ ɹʥʝʫʩʪʦʡʯʠʚʳʭ ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʜʳʥʠ.  

ʅʘ ʜʳʥʷʭ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ, ʠ ʚʳʟʳʚʘʝʪ 

ʝʛʦ ð ʛʨʠʙ Sphaerotheca fuliginea f. cucumidis. ɻʨʠʙ ʩʯʠʪʘʝʪʩʷ ʦʙʣʠʛʘʪʥʳʤ ʧʘʨʘʟʠʪʦʤ ʠ 

ʘʵʨʦʛʝʥʥʦʡ ʙʦʣʝʟʥʴʶ. ʕʪʦʪ ʛʨʠʙ, ʢʨʦʤʝ ʜʳʥʠ ʧʦʨʘʞʘʝʪ ʠ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ: ʦʛʫʨʮ,r ʘʨʙʫʟ rʠ 

ʢʘʙʘʯʢʠ. ɽʞʝʛʦʜʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʪʝʨʷʝʪʩʷ 30ï35% ʫʨʦʞʘʷ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ 

ʦʧʪʠʤʘʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ð 25ï27 Áʉ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ð 50ï90%, ʚ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʧʦʪʝʨ ̫ʫʨʦʞʘʷ ʜʦʩʪʠʛʘʝʪ ʜʦ 65% [1, 8]. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2017 ʛ. ʥʘ ʫʯʘʩʪʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ (1ï2), [2ï3]. 

ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, ʧʨʦʚʝʜʝʥʥʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟ r

ʂʘʨʘʢʘʣʧʘʢʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ ʏʠʤʙʘʡʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 2 ʧʨʝʧʘʨʘʪʘ: ɼʠʬʝʥ ʩʫʧʝʨ ʠ ʂʚʘʜʨʠʩ.  

ʇʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʧʨʠʭʦʜʠʣʦʩʴ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʠʶʥʷ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʦʪʠʚ ʵʪʦʡ ʙʦʣʝʟʥʠ, ʧʨʠʤʝʥʷʣʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ɼʠʬʝʥ ʩʫʧʝʨ 55% ʩ. ʧ. (ɼʠʬʝʥʝʢʦʥʘʟʦʣ 200ʛ/ʢʛ + ʊʠʘʤʝʪʦʢʩʘʤ 

350 ʛ/ʢʛ) ʚ ʜʦʟʝ 0,25 ʢʛ/ʛʘ. ʕʪʘʣʦʥʦʤ ʩʣʫʞʠʣ ʂʚʘʜʨʠʩ 25% ʩ. ʢ. ʚ ʜʦʟʝ 0,8 ʣ/ʛʘ. ʆʙʨʘʙʦʪʢʘ 

ʧʨʦʠʟʚʝʜʝʥʘ ʨʫʯʥʳʤ ʘʧʧʘʨʘʪʦʤ ʂ-45.  

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 15-ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘ ʦʙʨʘʙʦʪʘʥʥʦʤ ʧʨʝʧʘʨʘʪʦʤ ɼʠʬʝʥ ʩʫʧʝʨ ʫʯʘʩʪʢʝ ʧʦʨʘʞʘʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 8,0%, ʘ ʚ 

ʵʪʘʣʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ʦʥʘ ʙʳʣʘ 12,1%.  

ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʦ 5,2%, ʘ ʚ ʦʙʨʘʙʦʪʘʥʥʦʤ ʚʘʨʠʘʥʪʝ 

ð 2,8%.  

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ɼʠʬʝʥ ʩʫʧʝʨ ʚ ʩʨʘʚʥʝʥʠʡ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʙʳʣʘ ʥʘ 9,5% ʚʳʰʝ (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ  

ʇʈɽʇɸʈɸʊɸ ɼʀʌɽʅ ʉʋʇɽʈ 55% ʇʈʆʊʀɺ ʄʋʏʅʀʉʊʆʁ ʈʆʉʓ ɼʓʅʀ 

(ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ ʂʂʅʀʀɿ, ʩʦʨʪ ʂʘʨʘ-ʢʦʢʯʘ, 2017) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʅʦʨʤʘ ʨʘʩʭʦʜʘ, 

ʤ ʣ/ʛʘ 

ʇʦʨʘʞʘ-

ʝʤʦʩʪʴ, % 

ʈʘʟʚʠʪʠʝ 

ʙʦʣʝʟʥʠ, % 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ɼʠʬʝʥ ʉʫʧʝʨ, 55% ʩ. ʧ. 0,25 8,0 2,8 88,8 

ʂʚʘʜʨʠʩ, 25% ʩ. ʢ. ʵʪʘʣʦʥ 0,8 12,1 5,2 79,3 

ʂʦʥʪʨʦʣʴ, ʥʝʦʙʨʘʙʦʪʘʥʥʳʡ ð 54,2 25,2 ð 

 

ɺ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪ ɼʠʬʝʥ ʩʫʧʝʨ 55% ʩ. ʧ., ʢʨʦʤʝ ʟʘʱʠʪʳ ʦʪ 

ʙʦʣʝʟʥʠ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ, ʦʥ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʨʘʞʝʥʠʝ ʜʳʥʥʦʡ ʤʫʭʦʡ, 

ʦʧʘʩʥʦʛʦ ʚʨʝʜʠʪʝʣʷ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ. 

 

ɺʳʚʦʜ 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʙʳʣʠ ʦʧʠʩʘʥʳ 

ʘʚʪʦʨʘʤʠ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ [4ï7]. 

ɺ ʮʝʣʦʤ, ʬʝʨʤʝʨʩʢʠʤ ʠ ʜʝʭʢʘʥʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ 

ʟʘʥʠʤʘʶʱʠʤʩʷ ʙʘʭʯʝʚʦʜʩʪʚʦʤ, ʨʝʢʦʤʝʥʜʫʝʪʩ ̫ʧʨʠʤʝʥʷʪʴ ʧʨʝʧʘʨʘʪ ɼʠʬʝʥ ʩʫʧʝʨ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʙʦʣʝʟʥʠ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ð ʥʘʥʦʩʷʱʠʡ ʦʱʫʪʠʤʳʡ ʚʨʝʜ ʢʘʯʝʩʪʚʫ 

ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʙʦʣʝʟʥʝʡ ʣʫʢʘ ʠ ʠʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ. ʉ 2013 ʧʦ 2018 ʛʛ. ʚʩʝʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 172 ʚʠʜʘ ʠʟ 60 ʨʦʜʦʚ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ 

ʛʨʠʙʦʚ, ʠʟ ʢʦʪʦʨʳʭ 94 ʚʠʜʘ ð ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥʳ ʥʘ ʣʫʢʝ ʚ ʫʩʣʦʚʠʷʭ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʩʪʘʚʘ ʦʩʥʦʚʥʳʭ ʙʦʣʝʟʥʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʥʘ ʧʦʩʝʚʘʭ ʣʫʢʘ ʦʪʤʝʯʘʣʘʩʴ ʣʦʞʥʘʷ ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ ʠʣʠ ʧʝʨʦʥʦʩʧʦʨʦʟ ð 

Peronospora schleideniana Cornu., ʟʘʪʝʤ ʬʫʟʘʨʠʦʟʥʳʝ ʛʥʠʣʠ ʠ ʣʠʩʪʦʚʳʝ ʧʷʪʥʠʩʪʦʩʪʠ, 

ʚʳʟʳʚʘʝʤʳʝ ʚʠʜʘʤʠ ʨʦʜʦʚ Botrytis, Alternaria, Cladosporium, Stemphylium. ʈʝʞʝ ʦʪʤʝʯʘʣʠʩʴ 

ʧʦʨʘʞʝʥʠʷ ʛʦʣʦʚʥʝʡ ʠ ʨʞʘʚʯʠʥʦʡ ʚʳʟʳʚʘʝʤʳʝ ʚʦʟʙʫʜʠʪʝʣʷʤʠ Urocystis cepulae ʠ Puccinia 

alii. 

ʊʘʢʞʝ, ʚ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʧʦʩʝʚʘʭ ʣʫʢʘ. ʊʘʢ, 

ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʙʦʣʝʟʥʝʡ ʣʫʢʦʚ, ʢʨʦʤʝ ʧʝʨʦʥʦʩʧʦʨʦʟʘ, ʢʦʪʦʨʳʡ ʨʘʟʚʠʚʘʝʪʩʷ ʚʝʩʥʦʡ, ʛʦʣʦʚʥʷ, 

ʨʞʘʚʯʠʥʘ ʠ ʧʷʪʥʠʩʪʦʩʪʠ ʦʪʤʝʯʘʶʪʩʷ ʣʝʪʦʤ. 

 

Abstract. In this article the issue of avoiding the pythium rot on onion upon storage is 

considered also the article presents the results of studying the composition of onion diseases and 

their pathogens. 2013 to 2018 A total of 172 species from 60 genera of phytopathogenic fungi were 

identified, of which 94 species were first noted onions in Qashqadaryo region, Uzbekistan. The 

most widespread and harmful diseases of onions upon storage in Uzbekistan is rottenness, including 

Fusarium blight, black rot and blossom blight (aspergillosis and penicilliosis), also rottenness, 

caused by imperfect fungi, are noted, which cause: Botrytis alii, B. cinerea, Aspergillus niger, 

Penicillium expansum, Trichothecium roseum, Cladosporium herbarium. Rare lesions caused by the 

pathogens Urocystis cepulae and Puccinia alii were less common. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʫʢ ʧʠʱʝʚʦʡ, ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ, ʤʠʢʦʙʠʦʪʘ ʧʦʩʝʚʦʚ, ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʤʠʮʝʪʳ, ʚʠʜ, ʚʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʝʡ, ʣʦʞʥʘʷ ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ, ʛʥʠʣʠ, ʧʷʪʥʠʩʪʦʩʪʠ, 

ʛʦʣʦʚʥʷ, ʨʞʘʚʯʠʥʘ. 

 

Keywords: onions, storage, onions diseases, fungi micromycetes, blossom blight, Fusarium 

blight, fungicide, consumption rate, development intensity. 

 

ɺ ʩʠʣʫ ʧʠʱʝʚʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʟʥʘʯʝʥʠʝ ʣʫʢʘ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠ.̫ ʀʟʫʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ, ʩʦʩʪʘʚʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠ ʠʭ ʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʦʙʠʦʪʳ, ʘ ʪʘʢʞʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʫʨʦʞʘʷ ʦʪ 

ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪ ʦʩʥʦʚʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʘ ʪʘʢʞʝ ʩʳʨʴʝ ʜʣʷ 

ʧʠʱʝʚʦʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʫʩʪʨʘʥʝʥʠʝ ʝʝ ʧʦʪʝʨʴ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ. ɿʘʜʘʯʘ ʟʝʤʣʝʜʝʣʠʷ ʩʦʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʫʨʦʞʘʡ, ʥʦ ʠ ʚ ʪʦʤ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʨʘʩʪʝʥʠʷ ʦʪ ʧʘʪʦʛʝʥʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ. 

ʌʠʪʦʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʤʠʮʝʪʳ ð ʚʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ, ʧʨʠʯʠʥʷʶʱʠʝ 

ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʚʳʟʳʚʘʶʪ ʟʘʢʦʥʦʤʝʨʥʳʡ ʠʥʪʝʨʝʩ ʤʠʢʦʣʦʛʦʚ ʠ ʬʠʪʦʧʘʪʦʣʦʛʦʚ, 

ʪ.ʢ., ʦʜʥʦʡ ʠʟ ʩʝʨʴʝʟʥʳʭ ʧʨʠʯʠʥ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʚʦʟʜʝʣʳʚʘʥʠʶ ʢʫʣʴʪʫʨʳ, ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʝʡ. ʇʦʪʝʨʠ ʫʨʦʞʘʷ ʣʫʢʦʚʳʭ ʢʫʣʴʪʫʨ ʦʪ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 

ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʝʞʝʛʦʜʥʦ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʤʝʥʝʝ 10%, ʘ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ 

ð ʜʦ 30ï50% ʠ ʚʳʰʝ [3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʣʫʢʘ, ʤʠʢʦʣʦʛʘʤʠ ʠ ʬʠʪʦʧʘʪʦʣʦʛʘʤʠ ʋʟʙʝʢʠʩʪʘʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʩʦʩʪʘʚʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʣʫʢʦʚ ʠ ʤʝʨ ʙʦʨʴʙʳ ʩ 

ʥʠʤʠ. 

ʆʪʜʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ð ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʣʫʢʦʚ ʤʦʞʥʦ 

ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ ʅ. ɻ. ɿʘʧʨʦʤʝʪʦʚʘ (1926, 1928), ʢʦʪʦʨʳʡ ʦʪʤʝʯʘʣ ʛʦʣʦʚʥʶ ʠ ʨʞʘʚʯʠʥʫ ʣʫʢʦʚ, 

ʌʣʦʨʝ ʛʨʠʙʦʚ ʋʟʙʝʢʠʩʪʘʥʘ (1981ï1997), ʛʜʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʥʘʣʠʯʠʠ ʛʦʣʦʚʥʠ, 

ʨʞʘʚʯʠʥʳ ʠ ʥʝʢʦʪʦʨʳʭ ʧʷʪʥʠʩʪʦʩʪʝʡ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʦʥʠ ʢʘʩʘʶʪʩʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʣʫʢʦʚ [5ï6]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʧʝʨʠʦʜ ʩ 2013 ʛ. ʧʦ 2018 ʛ. ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʩʦʩʪʘʚʘ ʟʘʙʦʣʝʚʘʥʠʡ ʣʫʢʦʚ ʥʘ ʧʦʣʷʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʚ ʦʚʦʱʝʭʨʘʥʠʣʠʱʘʭ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʙʦʨʴʙʳ ʩ 

ʙʦʣʝʟʥʷʤʠ ʣʫʢʘ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ.  

ʉʝʚ ʣʫʢʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʧʦʜʟʠʤʥʠʡ ʠ ʚʝʩʝʥʥʠʡ ʩʨʦʢʠ ʩʝʚʘ 2013ï2018 ʛʛ. ʇʦʜʟʠʤʥʠʡ 

ʧʦʩʝʚ ʣʫʢʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʦʢʪʷʙʨʝ, ʩʙʦʨ ʫʨʦʞʘʷ ð ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ð ʥʘʯʘʣʝ ʤʘʷ, ʚʝʩʝʥʥʠʡ 

ʧʦʩʝʚ ð ʚ ʤʘʨʪʝ, ʩʙʦʨ ʫʨʦʞʘʷ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʩʝʥʪʷʙʨʝ. 

ɿʘ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 172 ʚʠʜʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʤʠʮʝʪʦʚ ʠʟ 60 

ʨʦʜʦʚ, 21 ʩʝʤʝʡʩʪʚ, 7 ʧʦʨʷʜʢʦʚ ʠ 4 ʧ/ʦʪʜʝʣʦʚ. ɺʳʷʚʣʝʥʥʳʡ ʩʦʩʪʘʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ 1. 

ʀʟ ʥʠʭ 94 ʚʠʜʘ ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥʳ ʥʘ ʣʫʢʝ ʚ ʫʩʣʦʚʠʷʭ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. 

ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʛʨʠʙʦʚ ʧʨʠʚʦʜʷʪʩʷ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʉʘʢʢʘʨʜʦ. 
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ʈʠʩʫʥʦʢ. ʅʘʙʣʶʜʝʥʠʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ. 

ʌʦʪʦ ʉ. ʕ. ɸʚʘʟʦʚʘ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ ʦʙʣ., ʌ/ʭ çɸʚʘʟ ɹʦʙʦè, 2017 ʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʷ ʚ ʫʩʣʦʚʠʷʭ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ 16 ʚʠʜʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʥʳ ʚ ʊʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ. 

ʉʆʉʊɸɺ ɺʓʗɺʃɽʅʅʓʍ ʆʉʅʆɺʅʓʍ ɺʆɿɹʋɼʀʊɽʃɽʁ ɹʆʃɽɿʅɽʁ  

ʇʆʉɽɺʆɺ ʃʋʂɸ ɺ ʂɸʐʂɸɼɸʈʔʀʅʉʂʆʁ ʆɹʃɸʉʊʀ 

ʇ/ʦʪʜʝʣ ʉʝʤʝʡʩʪʚʦ ʈʦʜ ɺʠʜ 

Mastigomycotina Peronosporaceae Peronospora  P. schleideniana Cornu 

P. neglecta 

Pythiaceae Pythium Pythium ultimum 

P. spinosum 

Mucoraceae Mucor mucedo 

M. rocemosus 

Basidiomycotina Tilletiaceae Urocystis U. cepulae Frost. 

Pucciniaceae Puccinia P. allii  (D.C.) Rudolph 

Deuteromycotina Moniliaceae Botrytis  B. cinerea Pers. ex Fr. 

B. squamosa J.C. Walker 

Dematiaceae Alternaria A. porri (Ell.) Cif. 

A. niger v. Tieght. 

Cladosporium  ʉ. herbarum Pers/ 

Stemphylium  S. botryosum Wallr. 

S. alii  Oudem. 

Tuberculariaceae Fusarium F. oxysporum Schlech. 
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ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʩʪʘʚʘ ʦʩʥʦʚʥʳʭ ʙʦʣʝʟʥʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʚʳʷʚʣʝʥʥʦʡ ʤʠʢʦʙʠʦʪʳ ʦʪʥʦʩʠʪʩʷ ʢ ʛʠʬʘʣʴʥʳʤ ʛʨʠʙʘʤ (ʧʦʨ. Hyphomycetes) ʠ ʦʜʠʥ ʚʠʜ 

ʚʳʟʳʚʘʶʱʠʡ ʣʦʞʥʫʶ ʤʫʯʥʠʩʪʫʶ ʨʦʩʫ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʨʷʜʢʫ Peronosporales. 

ʅʘʤʠ, ʥʘʯʠʥʘʷ ʩ 2013 ʛʦʜʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘ ʧʦʩʝʚʘʭ ʣʫʢʘ ʦʪʤʝʯʘʣʘʩʴ 

ʣʦʞʥʘʷ ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ ʠʣʠ ʧʝʨʦʥʦʩʧʦʨʦʟ ð Peronospora schleideniana Cornu. (= P. 

destructor), ʟʘʪʝʤ ʬʫʟʘʨʠʦʟʥʳʝ ʛʥʠʣʠ ʠ ʣʠʩʪʦʚʳʝ ʧʷʪʥʠʩʪʦʩʪʠ ʚʳʟʳʚʘʝʤʳʝ ʚʠʜʘʤʠ ʨʨ. 

Botrytis, Alternaria, Cladosporium, Stemphylium. ʈʝʞʝ ʦʪʤʝʯʘʣʠʩʴ ʧʦʨʘʞʝʥʠʷ ʛʦʣʦʚʥʝʡ ʠ 

ʨʞʘʚʯʠʥʦʡ ʚʳʟʳʚʘʝʤʳʝ ʚʦʟʙʫʜʠʪʝʣʷʤʠ Urocystis cepulae ʠ Puccinia alii. 

ʇʨʦʮʝʩʩ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʠʙʦʚ, ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʧʘʨʘʟʠʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʜʝ 

ʩʦʯʝʪʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʝʶʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʭʘʨʘʢʪʝʨʘ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ. ʆʩʪʘʣʴʥʳʝ ɻʣʝʤʝʥʪʳ (ʩʚʝʪ, ʚʝʪʝʨ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ 

ʠ ʜʨ.) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʣʠʰʴ ʢʦʨʨʝʢʪʠʨʫʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ [2]. 

ɼʣʷ ʢʘʞʜʦʛʦ ʛʨʠʙʘ ʭʘʨʘʢʪʝʨʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʨʘʟʚʠʪʠʷ ʩ ʥʘʣʠʯʠʝʤ 

ʢʘʨʜʠʥʘʣʴʥʳʭ ʪʦʯʝʢ ʤʠʥʠʤʫʤʘ ʠ ʤʘʢʩʠʤʫʤʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʛʨʘʥʠʮʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ. ʅʘʠʣʫʯʰʝʝ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʢʦʪʦʨʳʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʠʙʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 18ï25 Áʉ 

[2ï4]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʨʦʮʝʩʩ ʟʘʨʘʞʝʥʠʷ, ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʠ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʨʦʩʪʦʚʳʭ ʪʨʫʙʦʢ, ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʨʘʞʝʥʠʷ 

ʫʩʪʫʧʘʝʪ ʚʣʘʞʥʦʩʪʠ. 

ʉʧʦʨʳ ʤʥʦʛʠʭ ʥʠʟʰʠʭ ʛʨʠʙʦʚ, ʘ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʠʤʝʥʥʦ ʧʝʨʦʥʦʩʧʦʨʦʚʳʭ, ʷʚʣʷʶʪʩʷ 

ʚʝʩʴʤʘ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ ʢ ʚʣʘʞʥʦʩʪʠ ʠ ʧʨʦʨʘʩʪʘʶʪ ʧʨʠ ʥʘʣʠʯʠʠ ʢʘʧʝʣʴʥʦʞʠʜʢʦʡ ʚʣʘʛʠ [4, 

10]. ʄʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʩʝ ʬʦʨʤʳ ʩʧʦʨʦʥʦʰʝʥʠʡ ʨʞʘʚʯʠʥʥʳʭ, ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʫʤʯʘʪʳʭ, ʥʝʩʦʚʝʨʰʝʥʥʳʭ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ɸ. ɸ. ʗʯʝʚʩʢʠʡ ʦʪʥʦʩʠʣ ʛʨʫʧʧʝ ʤʝʟʦʬʠʪʦʚ [11]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʛʨʠʙʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʩʝʟʦʥʦʚ ʛʦʜʘ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʚʦʠʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʅʘʰʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʙʦʣʝʟʥʝʡ ʣʫʢʦʚ, ʢʨʦʤʝ 

ʧʝʨʦʥʦʩʧʦʨʦʟʘ, ʦʪʤʝʯʘʝʪʩʷ ʣʝʪʦʤ [7ï9]. 

 

Peronospora schleideniana ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʚʝʩʥʳ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʤʘʝ. ʇʝʨʚʳʝ ʩʠʤʧʪʦʤʳ ð ʞʝʣʪʦʚʘʪʳʝ ʧʷʪʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʝʨʦï

ʬʠʦʣʝʪʦʚʳʤ ʥʘʣʝʪʦʤ ʛʨʠʙʥʠʮʳ ʠ ʩʧʦʨ ʧʘʪʦʛʝʥʘ, ʥʘʯʠʥʘʶʪ ʧʦʷʚʣʷʪʴʩʷ ʚ ʘʧʨʝʣʝ, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʷʪʥʘ ʩʣʠʚʘʶʪʩʷ, ʜʘʚʘʷ ʫʛʥʝʪʝʥʥʳʭ ʚʷʣʳʭ ʞʝʣʪʳʭ ʣʠʩʪʴʝʚ ð ʩʪʨʝʣʦʢ ʨʘʩʪʝʥʠʷ. 

ɺ ʥʘʯʘʣʝ ʣʝʪʘ ʥʘʣʝʪ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʏʘʩʪʦ ʥʘ 

ʧʦʨʘʞʝʥʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʡ ʧʦʩʝʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʧʘʨʘʟʠʪʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʣʠʩʪʴʷ 

ʧʦʢʨʳʚʘʶʪʩʷ ʯʝʨʥʳʤ ʥʘʣʝʪʦʤ. 

 

Urocystis cepulae ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʮʝ ʚʝʩʥʳ (ʤʘʡ) ð ʥʘʯʘʣʝ ʣʝʪʘ, ʢʦʛʜʘ ʥʘ ʣʠʩʪʴʷʭ 

ʦʪʤʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ ʚʳʧʫʢʣʳʝ ʩʚʠʥʮʦʚʦïʩʝʨʳʝ ʚʟʜʫʪʠʷ, ʧʨʠʢʨʳʪʳʝ 

ʵʧʠʜʝʨʤʠʩʦʤ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʯʝʨʥʝʶʪ ʠ ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʩʚʦʙʦʞʜʘʝʪʩʷ 

ʤʘʩʩʘ ʯʝʨʥʳʭ ʩʧʦʨ ʛʨʠʙʘ.  

ʈʞʘʚʯʠʥʘ ʣʫʢʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʠʶʥʝïʠʶʣʝ, ʢʦʛʜʘ ʥʘ ʣʠʩʪʴʷʭ ʟʘʤʝʪʥʳ 

ʫʨʝʜʠʥʠʠ, ʪʝʣʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʘʚʛʫʩʪʝïʩʝʥʪʷʙʨʝ. 
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ʇʷʪʥʠʩʪʦʩʪʠ, ʚʳʟʳʚʘʝʤʳʝ ʥʝʩʦʚʝʨʰʝʥʥʳʤʠ ʛʨʠʙʘʤʠ, ʦʪʤʝʯʘʣʠʩʴ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʳ ʤʘʷ ʜʦ ʢʦʥʮʘ ʚʝʛʝʪʘʮʠʠ. 

 

ɺʳʚʦʜ 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʦʪʤʝʯʝʥʥʦʛʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʝʩʴʤʘ ʦʙʠʣʴʥʦʤ ʩʦʩʪʘʚʝ 

ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ. ʆʩʥʦʚʥʳʤʠ, ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʫʢʦʚ, 

ʷʚʣʷʝʪʩʷ ʧʝʨʦʥʦʩʧʦʨʦʟ, ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ ʠ ʨʘʟʣʠʯʥʳʝ ʧʷʪʥʠʩʪʦʩʪʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʩʠʩʪʝʤʳ ʙʦʨʴʙʳ ʩ ʧʦʤʦʱʴʶ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʚʠʪʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɸʉʄ çɿʘʱʠʪʘè 

ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʦʜʝʨʞʠʪ ʚ 

ʨʘʟʨʝʟʝ ʦʙʣʘʩʪʝʡ ʝʞʝʜʥʝʚʥʳʝ ʜʘʥʥʳʝ: ʧʦ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ ʩʦʙʨʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʙʩʣʝʜʦʚʘʥʠʡ; ʜʘʥʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʨʘʙʦʪʢʘʤ. 

ʉʠʩʪʝʤʘ ʚʥʝʜʨʝʥʘ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʦʚ ʟʘʱʠʪ rʨʘʩʪʝʥʠʡ 

ʄʉʍ ʈʋʟ ʠ ʦʬʦʨʤʣʝʥʘ ʚ ʚʠʜʝ ʣʦʢʘʣʥɹʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ. 

ɺ ʨʘʤʢʘʭ ɸʉʄ, ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʪʠʧʘ ANDROID, 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, ʟʝʨʥʦʚʳʭ ʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʚʨʝʜʠʪʝʣʝʡ 

(ʭʣʦʧʢʦʚʘʷ ʩʦʚʢʘ, ʚʨʝʜʥʘʷ ʯʝʨʝʧʘʰʢʘ, ʷʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ). 

 

Abstract. The automated monitoring system of development and distribution of the main crop 

pests is developed. AMS ñProtectionò of development and distribution of crop pests save daily 

information on regions section: the installing result of control for pests and diseases; information for 

chemical and biological threats.  

System utilized in practical work regional centers of plant protection of the Agricultural 

Ministry of the Republic of Uzbekistan and formalized form local computer field. 

on the sphere AMS, worked an information ð advise system on ñPlant protectionò is working 

at the mobile telephones ñAndroidò, determination period developing cotton plant, grain crops and 

orchards and their harmful organisms (cotton bollworm, sunn pest, codling moth). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʨʝʜʠʪʝʣʠ, ʙʘʟʘ ʜʘʥʥʳʭ, ʘʣʛʦʨʠʪʤ, ʧʨʦʛʨʘʤʤʘ, 

ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ. 

 

Keywords: monitoring system, pests, database, algorithm, program, plant protection. 
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ʇʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʨʦʙʣʝʤ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʠʥʪʝʨʝʩʳ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʫʜʝʣʷʝʪʩʷ 

ʥʘʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʠ ʚʦʧʨʦʩʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʨʝʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠʟʫʯʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʷʜʦʤ ʫʯʝʥʳʭ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ [1ï

5].  

ʊʘʢ, ɺ. ʂ. ɸʞʙʝʥʦʚ, ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʄʘʩʩʦʚʳʝ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʤʠʛʨʘʮʠʠ ʩʘʨʘʥʯʦʚʳʭ ʚ 

ʂʘʟʘʭʩʪʘʥʝè ʦʧʠʩʳʚʘʝʪ ʤʘʩʩʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʩʘʨʘʥʯʦʚʳʭ ʚ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 1999 ʛ. 

ʠ ʧʨʠʚʦʜʠʪ ʚʩʝ ʤʝʨʳ ʙʦʨʴʙʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʠ ʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʯʝʪʫ 

ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʚʨʝʜʠʪʝʣʝʡ [8].  

ʈʷʜʦʤ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʟʘ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ ʨʘʩʪʝʥʠʡ [9ï12].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ 

ʨʝʰʝʥʠʷ. ʇʦʵʪʦʤʫ ʪʦʯʥʦʝ ʚʳʷʚʣʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʠ ʠ ʫʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʨʝʜʠʪʝʣʝʡ, ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʦ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʣʦʞʥʳʭ ʦʧʪʠʯʝʩʢʠʭ 

ʜʘʪʯʠʢʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɸ ʚʪʦʨʦʡ ʵʪʘʧ ð ʵʪʦ ʫʞʝ ʨʘʟʨʘʙʦʪʢʘ ʩʣʦʞʥʳʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ.  

ʊʘʢ, Kuska M. T., Mahlein A. K. [12] ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʶʪ ʪʨʫʙʦʧʨʦʚʦʜ ʩʠʩʪʝʤʳ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʠʧʘ ʜʘʪʯʠʢʘ, ʧʣʘʪʬʦʨʤʳ ʩ ʜʘʪʯʠʢʦʤ ʠ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʜʦʣʞʝʥ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʣʝʤʝ. ʇʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʦʧʪʠʯʝʩʢʠʭ ʩʝʥʩʦʨʘʭ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. 

ɸʚʪʦʨʘʤʠ ɻ ʪʦʡ ʨʘʙʦʪʳ ʪʘʢʞʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. ɺʩʝ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʙʦʪʳ 

ʩʦʜʝʨʞʘʪ ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʚʦʧʨʦʩʳ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʠʩʪʝʤʳ ʝʝ ʘʥʘʣʠʟʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʰʣʦ ʧʦ ʧʫʪʠ ʥʝ ʪʦʣʴʢʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʥʦ ʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʙʠʦʣʦʛʠʠ ʨʷʜʘ 

ʚʨʝʜʠʪʝʣʝʡ ʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʮʠʢʣʘʭ ʚʩʝʭ ʚʠʜʦʚ ʚʨʝʜʠʪʝʣʝʡ. ʆʪʨʘʞʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ ʥʘʙʣʶʜʝʥʠʷ ʥʘʭʦʜʠʪ ʚ 

ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʜʘʥʥʳʝ 

ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ɸʉʄ çɿʘʱʠʪʘè. 

ɺ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʣʘʛʘʝʤʫʶ ʥʘʤʠ, ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠ ̫

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʦʭʚʘʪʠʪʴ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʠʩʪʝʤʝ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʈʘʥʝʝ ʙʳʣʠ ʚʳʜʝʣʝʥ rʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

ïʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʠ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ; 

ïʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ð ʚʳʙʦʨ ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʧʦʩʦʙʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 

ïʨʘʟʨʘʙʦʪʢʘ ʬʦʨʤ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

ïʚʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ; 

http://www.bulletennauki.com/
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ïʨʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʠ ʢʦʜʠʬʠʢʘʪʦʨʦʚ ʜʘʥʥʳʭ. 

 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ 

çɿʘʱʠʪʘè (ɸʉʄ çɿʘʱʠʪʘè) ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʨʝʜʠʪʝʣʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [1]. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʙʦʪʘ ʵʪʦʡ ʩʠʩʪʝʤʳ ʫʞʝ ʠʟʣʦʞʝʥʘ ʚ 

ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ ʠ ʧʦʜʨʦʙʥʦ ʪʘʤ ʦʧʠʩʘʥʘ [1ï7]. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʘʭ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʤʦʚ 

ʧʦʩʪʫʧʘʝʪ ʚ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʋʟʙʝʢʩʢʦʤ ʅʀʀ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʕʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʧʝʨʝʜʘʶʪ ʩʦʪʨʫʜʥʠʢʠ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʦʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʠʤʝʶʱʠʭʩʷ ʠʥʩʪʨʫʢʮʠʡ. ɺ ʮʝʥʪʨʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʵʪʠ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ 

ʩʦʩʪʘʚʣʷʶʪʩʷ ʢʘʨʪʳ ʚ ʨʘʟʨʝʟʝ ʦʙʣʘʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ. ɿʘʪʝʤ, ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʛʠʜʨʦʤʝʪʝʦʩʣʫʞʙʳ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʦʛʥʦʟʳ ʨʘʟʚʠʪʠʷ ʚʨʝʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʙʨʘʪʥʦ ʚ ʦʙʣʘʩʪʥʳʝ ʮʝʥʪʨʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ.  

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʜʝʨʞʠʪ ʚ ʨʘʟʨʝʟʝ ʨʘʡʦʥʦʚ ʠ ʦʙʣʘʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ ʝʞʝʜʥʝʚʥʳʝ, 

ʝʞʝʜʝʢʘʜʥʳʝ, ʝʞʝʤʝʩʷʯʥʳʝ ʠ ʝʞʝʛʦʜʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʟʚʠʪʠʠ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ; ʜʘʥʥʳʝ ʧʦ 

ʟʘʨʘʞʝʥʥʳʤ ʠ ʦʙʨʘʙʦʪʘʥʥʳʤ ʧʣʦʱʘʜʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ 

ʜʘʥʥʳʭ ʙʫʜʫʪ ʩʦʩʪʘʚʣʝʥʳ ʝʞʝʜʝʢʘʜʥʳʝ, ʝʞʝʤʝʩʷʯʥʳʝ ʢʘʨʪʳ ʠ ʩʚʦʜʥʳʝ ʪʘʙʣʠʮʳ, 

ʦʪʨʘʞʘʶʱʠʝ ʦʙʟʦʨ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɸʉʄ çɿʘʱʠʪʘè ʦʬʦʨʤʣʝʥʘ ʚ ʚʠʜʝ ʣʦʢʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ 

ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʠ ʝʝ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʝʪ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ Access 2002. ɹʘʟʘ 

ʜʘʥʥʳʭ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

ïʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʝʞʝʜʥʝʚʥʳʭ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʮʝʥʪʨʘ çɿʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʠ ʄʠʥʠʩʪʝʨʩʪʚʫ ʩʝʣʴʩʢʦʛʦ ʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʨʝʩʧʫʙʣʠʢʠ, ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʦʙʟʦʨʘ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

ïʧʦʠʩʢʦʚʘʷ ʙʠʙʣʠʦʛʨʘʬʠʷ ʩʩʳʣʦʢ ʧʦ ʦʩʥʦʚʥʳʤ ʚʨʝʜʠʪʝʣʷʤ, ʙʦʣʝʟʥʷʤ ʠ ʩʦʨʥʷʢʘʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; 

ïʧʦʣʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʪʘʙʣʠʮ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ɸʉʄ çɿʘʱʠʪʘè ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʦʜʝʨʞʠʪ ʚ ʨʘʟʨʝʟʝ ʦʙʣʘʩʪʝʡ ʝʞʝʜʥʝʚʥʳʝ ʜʘʥʥʳʝ: ʧʦ 

ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ ʩʦʙʨʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʡ; ʜʘʥʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʨʘʙʦʪʢʘʤ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʷʝʪʩʷ ʠʟ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʢʥʦʧʢʠ ʠ 

ʤʝʥʶ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʷʤʦʡ ʚʚʦʜ ʜʘʥʥʳʭ ʚ ʙʘʟʫ ʫʜʦʙʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʬʦʨʤʘʤʠ ʚʚʦʜʘ ʩ ʤʝʥʶ ʧʨʦʩʤʦʪʨʘ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʥʘ ʜʠʩʧʣʝʡ, ʩʦʭʨʘʥʝʥʳ 

ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ ʬʦʨʤʝ ʢʘʨʪ, ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ.  

ɼʘʥʥʳʝ ʧʦ ʦʙʲʝʢʪʘʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʚʚʝʜʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʝʞʝʤʝʩʷʯʥʳʭ ʢʘʨʪ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ, ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʉʦʩʪʘʚʣʝʥʥʳʝ ʢʘʨʪʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʢʘʟʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʩʥʦʚʥʳʤ ʚʨʝʜʥʳʤ ʦʙʲʝʢʪʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘ 

ʧʨʝʜʳʜʫʱʠʡ, ʪʝʢʫʱʠʡ ʠ ʩʣʝʜʫʶʱʠʡ ʤʝʩʷʮʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʷʪʳʭ ʩʠʤʚʦʣʦʚ, ʘ ʪʘʢʞʝ 

ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʠ ʛʨʘʬʠʢʦʚ. ɼʘʥʥʳʝ ʜʠʩʧʣʝʷ ʧʦʢʘʟʳʚʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʙʳʪʠʡ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʝʤʝʣʴ ʧʦ ʦʩʥʦʚʥʳʤ ʚʨʝʜʥʳʤ ʦʙʲʝʢʪʘʤ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʝʞʝʜʥʝʚʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʨʝʜʥʳʤ ʦʙʲʝʢʪʘʤ, ʚʚʦʜʠʤʳʝ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ 

ʦʪʜʝʣʴʥʦ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʙʩʣʝʜʦʚʘʥʥʳʤ ʠ ʦʙʨʘʙʦʪʘʥʥʳʤ ʧʣʦʱʘʜʷʤ ʚ ʨʘʟʨʝʟʝ ʦʙʣʘʩʪʝʡ ʠ ʚ ʮʝʣʦʤ ʧʦ 

ʨʝʩʧʫʙʣʠʢʝ. 

ɼʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ çʆʙʟʦʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʦʪʚʝʯʘʶʱʝʡ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʧʨʠʜʘʝʪʩʷ ʧʨʦʛʥʦʟʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʢʘʟʘʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʩʝʚʦʚ ʠ ʥʘʩʘʞʜʝʥʠʡ (ʧʨʦʛʥʦʟ ʚʨʝʜʦʥʦʩʥʦʩʪʠ). ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ 

ʩʦʟʜʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʧʨʦʛʥʦʟʦʚ ʪʨʝʙʫʝʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2ï3]. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʪʝʤ, ʯʪʦ 

ʦʙʲʝʤ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪ ʧʦ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʨʝʟʢʦ ʚʦʟʨʦʩ ʚ ʫʩʣʦʚʠʷʭ ʚʚʝʜʝʥʠʷ ʠʥʜʫʩʪʨʠʘʣʠʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. ʇʦʚʳʩʠʣʠʩʴ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʳʩʪʨʦʪʝ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠʭ ʧʝʨʝʜʘʯʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʙʦʨʘ ʠʩʭʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʧʝʨʝʜʘʯʠ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ 

ʧʨʦʛʥʦʟʦʚ. ʊʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʧʨʦʛʥʦʟʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʨʘʮʠʦʥʘʣʴʥʦ 

ʧʦʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʦʙʦʩʥʦʚʘʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʙʲʝʤʘ ʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʪʦʯʥʦ ʚʳʙʨʘʪʴ ʩʨʦʢʠ ʠʭ ʧʨʦʚʝʜʝʥʠʷ [4ï7]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʨʘʤʢʘʭ ɸʉʄ, ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ 

ʪʠʧʘ ANDROID, ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, ʟʝʨʥʦʚʳʭ ʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʠʭ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʭʣʦʧʢʦʚʘʷ ʩʦʚʢʘ, ʚʨʝʜʥʘʷ ʯʝʨʝʧʘʰʢʘ, ʷʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ). 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʙʦʣʝʝ 50 ʚʠʜʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʠ ʩʤʝʰʘʥʥʦʧʠʪʘʶʱʠʭʩʷ ʚʠʜʦʚ ʢʫʟʥʝʯʠʢʦʚ (Tettigoniidae), ʠʟ ʢʦʪʦʨʳʭ 

ʩʝʨʴʝʟʥʳʡ ʚʨʝʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʤ ʤʦʛʫʪ ʥʘʥʝʩʪʠ 4ï5 ʚʠʜʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʥʘ ʧʦʣʷʭ, ʟʘʙʨʦʰʝʥʥʳʭ ʟʝʤʣʷʭ ʚʦʢʨʫʛ ʧʦʣʝʡ ʠ ʬʨʫʢʪʦʚʳʭ ʩʘʜʦʚ, ʥʘ ʙʝʨʝʛʘʭ ʢʘʥʘʣʦʚ ʠ 

ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʥʘ ʦʙʦʯʠʥʘʭ ʜʦʨʦʛ ʚ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ, ɼʞʠʟʘʢʩʢʦʡ, 

ʉr ʨʜʘʨʴʠʥʩʢʦʡ ʠ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʢʫʟʥʝʯʠʢʦʚ ʠ 

ʥʘʥʦʩʠʤʦʛʦ ʠʤʠ ʚʨʝʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ. 

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʯʝʥʠʝ 2007ï2017 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥ r

ʤʘʨʰʨʫʪʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠ ̫ʠ ʩʙʦʨ ʦʙʨʘʟʮʦʚ ʥʘʩʝʢʦʤʳʭ ʚ ʂʠʙʨʘʡʩʢʦʤ, ɹʦʩʪʘʥʣʳʢʩʢʦʤ, 

ʗʥʛʠʶʣʴʩʢʦʤ, ʏʠʥʘʟʩʢʦʤ, ʄʠʨʟʘʯʫʣʴʩʢʦʤ, ɼʫʩʪʣʠʢʩʢʦʤ, ʇʘʭʪʘʢʦʨʩʢʦʤ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ. 

ɺʩʝ ʩʚʝʜʝʥʠʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʙʦʙɦ ʝʥʥʦʤ ʚʠʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʜʣʷ 12 ʚʠʜʦʚ ʢʫʟʥʝʯʠʢʦʚ. 

ʆʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʩʦʙʝʡ ʢʫʟʥʝʯʠʢʘ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʚʨʝʜ, ʥʘʥʦʩʠʤʳʡ ʵʪʠʤʠ ʥʘʩʝʢʦʤʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʢʫʣʴʪʫʨʘʤ. 

 

Abstract. More than 50 grasshopper species (Tettigoniidae) that feed on plant and non-plant 

substrates are registered in Uzbekistan. Some 4 to 5 their species can cause significant damage to 

agricultural crops. During last years both a number increase, and crop damage are observed on and 

around crop fields and orchards, on shores of irrigation and drainage canals and other wastelands in 

Surxondaryo, Qashqadaryo, Jizzakh, Sirdaryo and Tashkent regions.  

For systematization of data and collection of material during 2009ï2017. Routine inspections 

and collection of insect samples were carried out in Qibray, Bostanliq, Yangiyol, Chinaz, 

Mirzachul, Dustlik, Pakhtakor and other districts. 

All information is systematized and presented in a generalized form. As a result, habitats were 

established for 12 species of grasshoppers. 

There is an increase in the number of individuals of the grasshopper in the study area and, 

accordingly, the damage caused by these insects to agricultural crops increases. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Tettigoniidae, ʢʫʟʥʝʯʠʢʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʋʟʙʝʢʠʩʪʘʥ.  
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ɺʚʝʜʝʥʠʝ 

ʇʦʩʣʝ ʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʭʣʝʙʦʧʨʦʜʫʢʪʘʤʠ ʩʪʘʣʦ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 5-ʢʨʘʪʥʦ ʫʚʝʣʠʯʠʣʠʩɹ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ 

ʟʝʨʥʦʚʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʠ ʩʝʛʦʜʥʷ ʦʥʠ ʩʦʩʪʘʚʣʷʪʁ 1,2ï1,3 ʤʣʥ ʛʘ. ʈʘʟʤʝʱʝʥʠʝ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʧʦʣʠʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʠʚʝʣʦ ʢ ʩʠʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʨʝʩʧʫʙʣʠʢʝ. 

ɺʦ ʚʨʝʤʷ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʚʦʟʥʠʢʰʠʡ 

ʩ ʙʳʩʪʨʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʢʘ ʥʘ 

ʧʨʠʨʦʜʫ ʵʪʦʪ ʬʘʢʪʦʨ ʩʪʘʣʦ ʪʦʣʯʢʦʤ ʠʟʤʝʥʝʥʠʶ ʧʝʨʚʠʯʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ 

ʚʝʢʘʤʠ ʥʘ ʚʪʦʨʠʯʥʳʝ ʙʠʦʮʝʥʦʟʳ ʠʣʠ ʘʛʨʦʮʝʥʦʟʳ [1ï2]. 

ʂʫʟʥʝʯʠʢʠ (Tettigonidae) ̫ ʚʣʷʶʪʩʷ ʬʠʪʦʬʘʛʘʤʠ, ʠ ʫʥʠʯʪʦʞʘʶʪ 15ï20% ʚʩʝʡ ʥʘʟʝʤʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʛʦʜʳ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʢʫʟʥʝʯʠʢʠ ʜʦʣʝʪʝʣʠ ʜʦ ʛʦʨʦʜʘ ʊʘʰʢʝʥʪʘ. 

ʊʘʢʠʝ ʩʣʫʯʘʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 2007-2010, 2012, 2014, 2016 ʛʦʜʘʭ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʳʷʚʠʣʦʩʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʚʠʜʳ: ʭʚʦʩʪʘʪʳʡ ʠ ʙʝʣʦʣʦʙʳʡ ʢʫʟʥʝʯʠʢ. 

ʋʟʙʝʢʠʩʪʘʥ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ ʉʅɻ, ʠʤʝʶʱʠʤ ʩʣʫʞʙʫ ʧʦ ʙʦʨʴʙʝ ʩ 

ʚʨʝʜʥʳʤʠ ʩʘʨʘʥʯʦʚʳʤʠ. ʅʦ ʦʩʥʦʚʥʳʝ ʠʩʪʨʝʙʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʨʦʪʠʚ 

ʩʪʘʜʥʳʭ ʩʘʨʘʥʯʦʚʳʭ, ʪʘʢʠʭ ʢʘʢ ʤʘʨʦʢʢʘʥʩʢʘʷ, ʘʟʠʘʪʩʢʘʷ ʠ ʠʪʘʣʴʷʥʩʢʘʷ ʩʘʨʘʥʯʘ. ɸ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʩʩʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʥʝʩʪʘʜʥʳʭ ʚʠʜʦʚ ʩʘʨʘʥʯʦʚʳʭ ʠ 

ʢʫʟʥʝʯʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʚ ɼʞʠʟʘʢʩʢʦʡ, ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʠ ʊʘʰʢʝʥʪʩʢʦʡ 

ʦʙʣʘʩʪʷʭ.  

ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʨʘʥʴʰʝ ʠʟ-ʟʘ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ ʥʘ ʧʦʣʷʭ, 

ʟʘʙʨʦʰʝʥʥʳʭ ʟʝʤʣʷʭ ʚʦʢʨʫʛ ʧʦʣʝʡ ʠ ʬʨʫʢʪʦʚʳʭ ʩʘʜʦʚ, ʥʘ ʙʝʨʝʛʘʭ ʢʘʥʘʣʦʚ ʠ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʥʘ 

ʦʙʦʯʠʥʘʭ ʜʦʨʦʛ ʢʫʟʥʝʯʠʢʠ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʩʘʨʘʥʯʦʚʳʭ ʥʝ ʦʙʨʘʟʫʶʱʠʝ ʩʪʘʜʫ ʥʝ ʨʘʟʤʥʦʞʘʣʠʩʴ 

ʠ ʥʝ ʥʘʥʦʩʠʣʠ ʚʨʝʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʥʝʧʣʘʥʦʚʳʭ ʧʦʩʝʚʦʚ ʥʘ ʥʝʦʩʚʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʤʘʩʩʦʚʦ ʨʘʟʤʥʦʞʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ 

ʢʫʟʥʝʯʠʢʦʚ: ʟʝʣʝʥʳʡ, ʭʚʦʩʪʘʪʳʡ ʠ ʙʝʣʦʣʦʙʳʡ ʢʫʟʥʝʯʠʢʠ.  

ʀʟ-ʟʘ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʢʫʟʥʝʯʠʢʦʚ, ʢʘʞʜʳʡ ʛʦʜ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʦʜʠʪ ɹ

ʠʩʪʨʝʙʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʧʣʦʱʘʜʠ 5ï6 ʪʳʩ ʛʘ ʚ ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 8ï10 ʪʳʩ ʛʘ ʚ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʨʘʟʤʥʦʞʝʥʠʝ ʢʫʟʥʝʯʠʢʦʚ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [3].  

ʂʫʟʥʝʯʠʢʠ (Tettigonidae) ð ʤʥʦʛʦʯʠʩʣʝʥʥʦʝ ʩʝʤʝʡʩʪʚʦ ʥʘʩʝʢʦʤʳʭ ʠʟ ʦʪʨʷʜʘ 

ʧʨʷʤʦʢʨʳʣʳʭ (Orthoptera), ʄʥʦʛʠʝ ʚʠʜʳ ʢʫʟʥʝʯʠʢʦʚʳʭ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ ʠʣʠ ʥʘʩʝʢʦʤʳʝ ʩ 

ʩʤʝʰʘʥʥʳʤ ʪʠʧʦʤ ʧʠʪʘʥʠʷ. ɺʩʪʨʝʯʘʶʪʩʷ ʩʨʝʜʠ ʥʠʭ ʠ ʭʠʱʥʠʢʠ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʥʘʥʦʩʷʪ 

ʚʨʝʜ ʨʘʩʪʝʥʠʷʤ ʥʘ ʧʘʩʪʙʠʱʘʭ, ʜʨʫʛʠʝ ð ʜʝʨʝʚʴʷʤ ʠ ʢʫʣʴʪʫʨʥʳʤ ʨʘʩʪʝʥʠʷʤ. ʂʫʟʥʝʯʠʢʦʚ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ, ʫ ʚʦʜʦʝʤʦʚ, ʚ ʢʫʩʪʘʨʥʠʢʘʭ ʠ ʪʘʢ ʜʘʣʝʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʙʠʦʪʦʧʠʯʝʩʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʚʠʜʦʚ ʠ ʜʣʷ ʫʩʧʝʰʥʦʡ ʙʦʨʴʙʳ ʩ 

ʜʘʥʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʭʦʨʦʰʦ ʠʟʫʯʠʪʴ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʂʘʞʜʳʡ ʚʠʜ ʠʤʝʝʪ ʠ ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ 

ʠ ʩʪʘʥʫʪ ʚʘʞʥʳʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ.  
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ (ʧʣʦʪʥʦʩʪʠ) ʢʫʟʥʝʯʠʢʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʠʟʳʩʢʘʪʝʣʴʩʢʠʝ ʤʝʪʦʜʳ ɽ. ʇ. ʎʳʧʣʝʥʢʦʚʘ [4]. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʢʫʟʥʝʯʠʢʦʚ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʠʟʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ɻ. ʗ. ɹʝʡï

ɹʠʝʥʢʦ, ʃ. ʃ. ʄʠʱʝʥʢʦ ʃ. ʄ. ʂʦʧʘʥʝʚʦʡ [5ï6]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʠʩʪʨʝʙʠʪʝʣʝʡ ʢʫʟʥʝʯʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜʠʯʝʩʢʠʡ 

ʦʧʨʝʜʝʣʠʪʝʣʴ ʃ. ʄ. ʂʦʧʘʥʝʚʦʡ [7]. 

ɺʠʜʳ ʢʫʟʥʝʯʠʢʦʚ ʨʘʥʴʰʝ ʧʠʪʘʚʰʠʡʩʷ ʦʜʥʦʣʝʪʥʠʤʠ ʩʦʨʥʷʢʘʤʠ, ʪʝʧʝʨʴ ʧʝʨʝʣʝʪʘʶʪ ʥʘ 

ʧʦʩʝʚʳ ʟʝʨʥʦʚʳʭ, ʧʦʩʣʝ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʚʨʝʜʷʪ ʠ ʜʨʫʛʠʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʦʙʨʘʙʦʪʦʢ ʧʨʦʪʠʚ ʩʦʨʥʷʢʦʚ ʥʘ ʧʦʩʝʚʘʭ ʟʝʨʥʦʚʳʭ 

ʠ ʭʣʦʧʯʘʪʥʠʢʘ, ʥʘ ʢʨʘʷʭ ʧʦʣʝʡ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʤʘʩʩʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʚʨʝʜ ʦʪ 

ʢʫʟʥʝʯʠʢʦʚ [8]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʢʫʟʥʝʯʠʢʦʚ ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʠʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʤʘʨʰʨʫʪʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʥʘʩʝʢʦʤʳʭ ʧʨʦʙ ʚ ʂʠʙʨʘʡʩʢʦʤ, ɹʦʩʪʘʥʣʳʢʩʢʦʤ, 

ʗʥʛʠʶʣʴʩʢʦʤ, ʏʠʥʘʟʩʢʦʤ ʨʘʡʦʥʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʄʠʨʟʘʯʫʣʴʩʢʦʤ, ɼʫʩʪʣʠʢʩʢʦʤ, 

ʇʘʭʪʘʢʦʨʩʢʦʤ ʨʘʡʦʥʘʭ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ, ɹʫʭʘʨʩʢʦʡ, ʉʘʤʘʨʢʘʥʜʩʢʦʡ, 

ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ. 

ɺʉʊʈɽʏɸɽʄʆʉʊʔ ʂʋɿʅɽʏʀʂʆɺ ɺ ʅɽʂʆʊʆʈʓʍ ʆɹʃɸʉʊʗʍ ʈɽʉʇʋɹʃʀʂʀ ʋɿɹɽʂʀʉʊɸʅ 

 ̄ ʉʝʤ. Tettigoniidae 
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I  Tettigonia L.        

1 T. viridissima L. +++ +++  + +++ + + 

2 T. caudate Charp. +++ +++  + +++ + + 

II  Platycleis Fiev.  ++      

3 P. escaerai Bol.  ++ + ++ ++   

4 P. intermedia Serv.  ++ + ++ ++   

5 P. affinis Fiev.  ++ + ++ ++   

6 P. fedtchenco Sauss.   + ++ ++   

III  Metrioptera Wesm.        

7 M. temerlana Sauss. ++   ++   ++ 

8 M. semenoviana plotnikovi 

Uv. 

++   +   ++ 

IV  Conocephalus        

9 C. duscus Thund.       + 

10 C. discolor Thund.       + 

V Decticus        

11 D. verrucivorus L. ++ +++   +++ ++ + 

12 D. albifrons Fabr. +++ +++   +++ + + 

ʇʨʠʤʝʯʘʥʠʝ: + ð ʨʝʜʢʠʡ, + + ð ʦʙʳʯʥʳʡ, +++  ð ʤʘʩʩʦʚʳʡ. 
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ɺ ʭʦʜʝ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 12 

ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Tettigoniidae (Tettigonia, Platycleis Fiev., Metrioptera Wesm., 

Conocephalus, Decticus).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʫʟʥʝʯʠʢʦʚ ʧʦ ʟʦʥʘʤ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʢʦʪʦʨʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʧʦʛʦʜʥʳʝ, ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʦʙʣʘʩʪʠ ʠ ʜʨ.  

ɺ ʂʠʙʨʘʡʩʢʦʤ, ɹʦʩʪʘʥʣʳʢʩʢʦʤ, ʗʥʛʠʶʣʴʩʢʦʤ, ʏʠʥʘʟʩʢʦʤ ʪʫʤʘʥʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʭʚʦʩʪʘʪʳʡ (Tettigonia caudata), ʙʝʣʦʣʦʙʳʡ (Decticus albifrons) ʠ ʟʝʣʝʥʳʡ 

(Tettigonia viridissima) ʢʫʟʥʝʯʠʢʠ. 

ʅʘʙʣʶʜʘʣʠ ʤʘʩʩʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʧʝʨʝʣʝʪ ʢʫʟʥʝʯʠʢʦʚ ʚ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ 

ʙʝʣʦʣʦʙʳʭ (Decticus albifrons) ʠ ʩʝʨʳʭ ʢʫʟʥʝʯʠʢʦʚ (Decticus verrucivorus).  

ɺ ʄʠʨʟʘʯʫʣʴʩʢʦʤ, ɼʫʩʪʣʠʢʩʢʦʤ, ʇʘʭʪʘʢʦʨʩʢʦʤ ʨʘʡʦʥʘʭ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ ʭʚʦʩʪʘʪʳʡ 

(Tettigonia viridissima), ʙʝʣʦʣʦʙʳʡ (Decticus albifrons) ʠ ʩʝʨʳʡ (Decticus albifrons) ʢʫʟʥʝʯʠʢʠ 

ʥʘʥʦʩʠʣʠ ʦʱʫʪʠʤʳʡ ʚʨʝʜ ʮʚʝʪʢʘʤ ʭʣʦʧʯʘʪʥʠʢʘ.  

ɺ ɹʘʡʩʫʥʩʢʦʤ, ʐʝʨʘʙʘʜʩʢʦʤ ʨʘʡʦʥʘʭ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʝʨʳʡ ʠ ʟʝʣʝʥʳʡ 

ʢʫʟʥʝʯʠʢʠ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ, ʯʝʤ ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʠ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ 

ʧʨʷʤʦʢʨʳʣʳʭ ʩʦʩʪʘʚʣʷʝʪ ʤʘʨʦʢʢʘʥʩʢʘʷ ʩʘʨʘʥʯʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʫʟʥʝʯʠʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ, ʯʝʤ ʩʘʨʘʥʯʘ ʚ ɹʘʡʩʫʥʩʢʦʤ, 

ʐʝʨʘʙʘʜʩʢʦʤ ʨʘʡʦʥʘʭ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʢʫʟʥʝʯʠʢʠ ʤʘʩʩʦʚʦ 

ʨʘʟʤʥʦʞʘʣʠʩʴ ʠ ʥʘʥʦʩʠʣʠ ʚʨʝʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ. ʊʦʣʴʢʦ ʚ 2009 ʛʦʜʫ ʧʨʦʪʠʚ 

ʢʫʟʥʝʯʠʢʦʚ ʠ ʥʝʩʪʘʜʥʳʭ ʩʘʨʘʥʯʦʚʳʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʨʘʙʦʪʢʠ ʟʝʤʝʣʴ ʥʘ 11 

ʪʳʩ ʛʘ ʚ ʊʘʰʢʝʥʪʩʢʦʡ, 5,2 ʪʳʩ ʛʘ ʚ ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʠ 3 ʪʳʩ ʛʘ ʚ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʷʭ. 

 

ɺʳʚʦʜ r

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʧʦʣʷʭ, ʟʘʙʨʦʰʝʥʥʳʭ ʟʝʤʣʷʭ ʚʦʢʨʫʛ ʧʦʣʝʡ ʠ ʬʨʫʢʪʦʚʳʭ ʩʘʜʦʚ, ʥʘ 

ʙʝʨʝʛʘʭ ʢʘʥʘʣʦʚ ʠ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʥʘ ʦʙʦʯʠʥʘʭ ʜʦʨʦʛ ʚ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ, 

ɼʞʠʟʘʢʩʢʦʡ, ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʠ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʢʫʟʥʝʯʠʢʦʚ ʠ ʥʘʥʦʩʠʤʦʛʦ ʠʤʠ ʚʨʝʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʪʫʪʦʚʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ ʅʀʀ ʝhʣʢʦʚʦʜʩʪʚʘ ʚ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2011 ʛʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 4 ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʩ ʪʦʥʢʦʡ ʢʦʢʦʥʥʦʡ 

ʥʠʪʴʶ. ɼʣʷ ʥʘʩʳʱʝʥʠʷ ʛʝʥʦʤʦʚ ʢʨʫʧʥʦʢʦʢʦʥʥʳʭ ʃʠʥʠʷ 48, ʃʠʥʠʷ 51 ʛʝʥʘʤʠ 

ʪʦʥʢʦʰʝʣʢʦʚʠʩʪʳʭ ʧʦʨʦʜ ʗʧʦʥʩʢʘʷ 66, ʂʠʪʘʡʩʢʘʷ 108, ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʘʨʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 4 

ʣʝʪ ʧʦ ʧʨʠʣʘʛʘʝʤʦʡ ʚ ʨʘʙʦʪʝ ʩʭʝʤʝ. 

ɼʚʫʢʨʘʪʥʦʝ ʥʘʩʳʱʝʥʠʝ ʢʨʫʧʥʦʢʦʢʦʥʥʳʭ ʧʦʨʦʜ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʃʠʥʠʷ 48, ʃʠʥʠʷ 

51 ʛʝʥʘʤʠ ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʭ ʪʦʥʢʦʰʝʣʢʦʚʠʩʪʳʭ ʧʦʨʦʜ ʗʧʦʥʩʢʘʷ-66, ʂʠʪʘʡʩʢʘʷ-108 

ʧʨʠʚʦʜʠʪ ʢ ʫʪʦʥʯʝʥʠʶ ʢʦʢʦʥʥʦʡ ʥʠʪʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʰʝʣʢʦʚʦʡ ʥʠʪʠ ʢʨʫʧʥʦʢʦʢʦʥʥʳʭ ʧʦʨʦʜ ʤʳ 

ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʦʚʝʜʝʥʠʝ ʜʚʫʭ ʙʝʢʢʨʦʩʩʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʩ ʧʦʨʦʜʘʤʠ-ʫʣʫʯʰʠʪʝʣʷʤʠ.  

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʰʝʣʢʦʚʦʜʩʪʚʝ 

ʋʟʙʝʢʠʩʪʘʥʘ. 

 

Abstract. The research was carried out in the laboratory of genetics and breeding of the 

silkworm of the Research Institute of Sericulture between 2008 and 2011. The starting material used 

in high-yield breeding lines 4, with thin cocoon thread. To saturate the genome krupnokokonnyh 

Line 48, Line 51 genes tonkoshelkovistyh rocks 66 Japanese, Chinese 108, carried out pairing for 4 

years in the appended scheme. 
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Double enrichment of large-sized cocoon breed of silkworm Line 48, Line 51 with genes of 

East-Asian tine ð silk breed of Japanese-66 Chinese-108 brings to fineness of cocoon thread.  
Accordingly, to improve the quality of silk thread krupnokokonnyh rocks, we recommend a 

two bekkrossnyh crossings with rocks-improvers. 

This technique can be used in industrial sericulture Uzbekistan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: h ʝʣʢʦʚʦʜʩʪʚʦ, ʧʦʨʦʜʘ, ʛʠʙʨʠʜ, ʙʝʢʢʨʦʩ, ʢʦʢʦʥ, ʢʦʢʦʥʥʘʷ ʥʠʪʴ. 
 

Keywords: silkworm breeding, breed, hybrid, becross, cocoon, cocoon thread.  

 

ɺʚʝʜʝʥʠʝ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘʩʳʱʘʶʱʠʝ ʩʢʨʝʱʠʚʘʥʠʷ ð ʵʪʦ ʤʥʦʛʦʢʨʘʪʥʳʝ ʚʦʟʚʨʘʪʥʳʝ 

ʩʢʨʝʱʠʚʘʥʠʷ ʛʠʙʨʠʜʦʚ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʤʙʠʥʘʮʠʠ ʩ ʦʜʥʦʡ ʠʟ ʠʩʭʦʜʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ (ʚ 

ʨʷʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʙʝʢʢʨʦʩʩʦʚ, ʙʝʨʫʱʝʡʩʷ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʦʪʮʦʚʩʢʦʡ), ʧʨʠʟʥʘʢʠ 

ʢʦʪʦʨʦʡ ʫ ʛʠʙʨʠʜʘ ʞʝʣʘʪʝʣʴʥʦ ʫʩʠʣʠʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ ʠʩʭʦʜʥʦʛʦ ʛʠʙʨʠʜʘ 

ʙʝʨʝʪʩʷ ʬʦʨʤʘ, ʦʪ ʢʦʪʦʨʦʡ ʛʠʙʨʠʜʫ ʞʝʣʘʪʝʣʴʥʦ ʧʝʨʝʜʘʪʴ ʣʠʰʴ ʦʜʠʥ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ 

ʧʨʠʟʥʘʢʦʚ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ð ɻ ʪʦ ʪʦʥʠʥʘ ʢʦʢʦʥʥʦʡ ʥʠʪʠ [1]. ʇʨʠ ɻ ʪʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʩʳʱʝʥʠʝ ʮʠʪʦʧʣʘʟʤʳ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ ʷʜʝʨʥʳʤ ʚʝʱʝʩʪʚʦʤ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʝ ʤʝʥʝʝ ʰʝʩʪʠ 

ʥʘʩʳʱʘʶʱʠʭ ʩʢʨʝʱʠʚʘʥʠʡ, ʧʦʩʣʝ ʯʝʛʦ ʜʦʣʷ ʤʘʪʝʨʠʥʩʢʦʡ ʷʜʝʨʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʥʘ 

99,2% ʧʦʛʣʦʱʘʝʪʩʷ ʦʪʮʦʚʩʢʦʡ. ʆʜʥʘʢʦ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʘʢʦʛʦ ʛʣʫʙʦʢʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ ʥʝ ʪʨʝʙʫʝʪʩʷ. ɺʘʞʥʦ ʜʦʙʠʪʴʩʷ ʚ ʛʠʙʨʠʜʘʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʠʥʪʝʨʝʩʫʶʱʠʭ ʥʘʩ ʧʨʠʟʥʘʢʦʚ: ʢʨʫʧʥʦʢʦʢʦʥʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʪʦʥʠʥʳ ʢʦʢʦʥʥʦʡ ʥʠʪʠ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ 

ʅʀʀ ʐʝʣʢʦʚʦʜʩʪʚʘ ʚ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2011 ʛʦʜʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʃʠʥʠʠ 48 (ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʫʩʝʥʠʮ 97,0%, ʤʘʩʩʘ ʢʦʢʦʥʘ 2,2, ʤʘʩʩʘ ʦʙʦʣʦʯʢʠ 523, 

ʰʝʣʢʦʥʦʩʥʦʩʪʴ 23,8%), ʃʠʥʠʷ 51 (ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʫʩʝʥʠʮ 88,0%, ʤʘʩʩʘ ʢʦʢʦʥʘ 2,2 ʛ., 

ʤʘʩʩʘ ʦʙʦʣʦʯʢʠ 570, ʰʝʣʢʦʥʦʩʥʦʩʪʴ 26,0%) ʠ ʧʦʨʦʜʳ ʂʠʪʘʡʩʢʘʷ 108 (ʤʝʪʨʠʯʝʩʢʠʡ ʥʦʤʝʨ 

4232, ʨʘʟʤʘʪʳʚʘʝʤʦʩʪʴ 85,0%). ʗʧʦʥʩʢʘʷ 66 (ʤʝʪʨʠʯʝʩʢʠʡ ʥʦʤʝʨ 4348, ʨʘʟʤʘʪʳʚʘʝʤʦʩʪʴ 

83,4%), ʩ ʪʦʥʢʦʡ ʢʦʢʦʥʥʦʡ ʥʠʪʴʶ. 

ʉʝʣʝʢʮʠʦʥʥʳʝ ʃʠʥʠʷ 48 ʠ ʃʠʥʠʷ 51 ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʛʠʙʨʠʜʘʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʦʟʚʨʘʪʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʪʙʦʨʦʤ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ. ʂʦʢʦʥʳ ʃʠʥʠʠ 48 ʙʝʣʦʛʦ ʮʚʝʪʘ, ʦʢʨʫʛʣʳʝ ʙʝʟ ʧʝʨʝʭʚʘʪʘ ʩʦ ʩʨʝʜʥʝʡ ʠ ʢʨʫʧʥʦʡ 

ʟʝʨʥʠʩʪʦʩʪʴʶ. ʂʦʢʦʥʳ ʃʠʥʠʠ 51 ʙʝʣʦʛʦ ʮʚʝʪʘ ʫʜʣʠʥʝʥʥʳʝ ʩ ʧʝʨʝʭʚʘʪʦʤ, ʩ ʢʨʫʧʥʦʡ 

ʟʝʨʥʠʩʪʦʩʪʴʶ. 

ʇʦʨʦʜʳ ʂʠʪʘʡʩʢʘʷ 108 ʠ ʗʧʦʥʩʢʘʷ 66 ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʪʫʪʦʚʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ [2]. ʂʦʢʦʥʳ ʵʪʠʭ ʧʦʨʦʜ ʤʝʣʢʠʝ, ʙʝʣʳʝ, ʫʜʣʠʥʝʥʥʳʝ, ʙʝʟ ʧʝʨʝʭʚʘʪʘ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ ʃʠʥʠʠ 48 ʠ ʃʠʥʠʠ 51, ʧʦʨʦʜʘʭ ʗʧʦʥʩʢʘʷ 66, ʂʠʪʘʡʩʢʘʷ 108 

ʩʢʨʝʱʠʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʞʜʫ ʩʝʤʴʷʤʠ ʩ ʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʛʫʩʝʥʠʮ ʠ ʤʘʩʩʝ ʢʦʢʦʥʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ, ʚ ʩʝʤʴʷʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠ ʦʪʙʠʨʘʣʠʩʴ ʥʘʠʙʦʣʝʝ 

ʧʣʦʪʥʳʝ, ʪʠʧʠʯʥʳʝ ʜʣʷ ʧʦʨʦʜʳ ʦʙʦʝʛʦ ʧʦʣʘ ʢʦʢʦʥʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ. ɺ 

http://www.bulletennauki.com/
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ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʧʦ ʢʘʞʜʦʤʫ ʢʦʢʦʥʫ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʤʘʩʩʘ ʝʛʦ ʦʙʦʣʦʯʢʠ ʠ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʰʝʣʢʘ ʚ ʢʦʢʦʥʝ. ʉʧʘʨʠʚʘʣʠʩʴ ʣʫʯʰʠʝ ʦʩʦʙʠ ʩ ʣʫʯʰʠʤʠ ʚʥʫʪʨʠ ʧʦʨʦʜʳ [3]. 

ɼʣʷ ʥʘʩʳʱʝʥʠʷ ʛʝʥʦʤʦʚ ʢʨʫʧʥʦʢʦʢʦʥʥʳʭ ʃʠʥʠʷ 48, ʃʠʥʠʷ 51 ʛʝʥʘʤʠ 

ʪʦʥʢʦʰʝʣʢʦʚʠʩʪʳʭ ʧʦʨʦʜ ʗʧʦʥʩʢʘʷ 66, ʂʠʪʘʡʩʢʘʷ 108, ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʘʨʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 4 

ʣʝʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

(ʃʠʥʠʷ 48 Ĭ ʂʠʪʘʡʩʢʘʷ 108) Ĭ ʂʠʪʘʡʩʢʘʷ 108 

(ʃʠʥʠʷ 48 Ĭ ʗʧʦʥʩʢʘʷ 66) Ĭ ʗʧʦʥʩʢʘʷ 66 

(ʃʠʥʠʷ 51 Ĭ ʂʠʪʘʡʩʢʘʷ 108) Ĭ ʂʠʪʘʡʩʢʘʷ 108 

(ʃʠʥʠʷ 51 Ĭ ʗʧʦʥʩʢʘʷ 66) Ĭ ʗʧʦʥʩʢʘʷ 66 

ɹʝʢʢʨʦʩʩʳ ʚʳʢʘʨʤʣʠʚʘʣʠʩʴ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʧʦ 220 ʛʫʩʝʥʠʮ ʚ ʢʘʞʜʦʡ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʥʷʪʦʡ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʦʢʦʢʦʥʥʳʭ ʧʦʨʦʜ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʥʦʛʦʢʨʘʪʥʳʝ ʥʘʩʳʱʝʥʠʷ ʛʝʥʦʤʦʚ ʃʠʥʠʷ 48, ʃʠʥʠʷ 51 ʛʝʥʘʤʠ ʧʦʨʦʜ ʗʧʦʥʩʢʘʷ 66, 

ʂʠʪʘʡʩʢʘʷ 108 ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʨʦʜ ʃʠʥʠʷ 48, ʃʠʥʠʷ 

51. 

ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʢʢʨʦʩʩʦʚ ʠ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ. 

ʅʘʛʣʷʜʥʦ ʚʠʜʥʦ, ʯʪʦ ʧʝʨʚʦʝ ʞʝ ʥʘʩʳʱʘʶʱʝʝ ʩʢʨʝʱʠʚʘʥʠʝ ʧʨʠʚʝʣʦ ʢ ʫʣʫʯʰʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʠʪʠ ʃʠʥʠʠ 48 ʠ ʃʠʥʠʠ 51. ɺʪʦʨʦʝ ʥʘʩʳʱʘʶʱʝʝ ʩʢʨʝʱʠʚʘʥʠʝ ʝʱʝ 

ʙʦʣʴʰʝ ʧʦʜʥʷʣʦ ʠʭ ʤʝʪʨʠʯʝʩʢʠʝ ʥʦʤʝʨʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʦʥʠʥʘ ʥʠʪʠ ʧʦʩʣʝ ʧʝʨʚʦʛʦ 

ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʧʦʨʦʜʦʡ ʂʠʪʘʡʩʢʘʷ 108 ʫ ʃʠʥʠʠ 48 ʠ ʃʠʥʠʠ 51 ʩʦʩʪʘʚʣʷʣʘ 3300 ʠ 2817 

ʝʜʠʥʠʮ, ʪʦ ʧʦʩʣʝ ʚʪʦʨʦʛʦ 3773 ʠ 4071 ʝʜʠʥʠʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʠ ʧʨʠ ʥʘʩʳʱʝʥʠʠ ʃʠʥʠʡ 48 ʠ 51 ʛʝʥʘʤʠ ʧʦʨʦʜʳ ʗʧʦʥʩʢʘʷ 66, ʪʦʥʠʥʘ ʥʠʪʠ ʧʦʩʣʝ ʧʝʨʚʦʛʦ 

ʩʢʨʝʱʠʚʘʥʠʷ 2849 ʠ 3717, ʧʦʩʣʝ ʚʪʦʨʦʛʦ 4207 ʠ 4032 ʝʜʠʥʠʮ. 

ʆʜʥʘʢʦ ʪʨʝʪʴʝ ʙʝʢʢʨʦʩʩʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ ʠʟʤʝʥʠʣʦ ʢʘʨʪʠʥʫ. ʄʝʪʨʠʯʝʩʢʠʝ ʥʦʤʝʨʘ ʚʩʝʭ 

ʙʝʢʢʨʦʩʩʦʚ ʫʤʝʥʴʰʠʣʠʩʴ. ʉʪʘʣʘ ʢʦʨʦʯʝ ʪʦʥʠʥʘ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʤʘʪʳʚʘʝʤʦʡ ʢʦʢʦʥʥʦʡ ʥʠʪʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʣʠʥʘ ʥʠʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʜʘʞʝ ʪʘʢʘʷ ʪʦʥʠʥʘ ʰʝʣʢʦʚʦʡ ʥʠʪʠ ʙʝʢʢʨʦʩʩʥʳʭ 

ʛʠʙʨʠʜʦʚ 3822, 3481, 3689, 3078 ʝʜʠʥʠʮ ʧʨʝʚʳʰʘʝʪ ʪʦʥʠʥʫ ʥʠʪʠ ʃʠʥʠʠ 48ï2949 ʝʜ. ʠ ʃʠʥʠʠ 

51 3078 ʝʜ., ʭʦʪʷ ʠ ʫʩʪʫʧʘʝʪ ʧʦʨʦʜʘʤ ʗʧʦʥʩʢʘʷ 66 4348 ʝʜ. ʠ ʂʠʪʘʡʩʢʘʷ 108ï4232 ʝʜ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʦʥʠʥʘ ʰʝʣʢʦʚʠʥʳ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʣʠʩʪʘ ʰʝʣʢʦʚʠʮʳ, ʯʘʩʪʦʪʳ 

ʢʦʨʤʣʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʘʚʘʝʤʦʛʦ ʢʦʨʤʘ. ɺʦʟʤʦʞʥʦ, ʜʦʞʜʣʠʚʘʷ ʧʦʛʦʜʘ ʚʝʩʥʦʡ 2009 ʛʦʜʘ 

ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ, ʪʝʤ ʩʘʤʳʤ ʫʭʫʜʰʠʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʰʝʣʢʦʚʦʡ ʥʠʪʠ ʪʨʝʪʴʝʛʦ ʙʝʢʢʨʦʩʩʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ [4]. 

ʀʟ ʯʝʪʳʨʝʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʙʝʢʢʨʦʩʩʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʥʠʪʠ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʭ ʧʦʨʦʜ ʧʨʠʙʣʠʞʘʝʪʩʷ 

ʚʪʦʨʦʝ ʩʢʨʝʱʠʚʘʥʠʝ. ɺʝʨʦʷʪʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʙʝʢʢʨʦʩʩʦʚ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʦ 4-ʭ, 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʡ ʟʘʤʝʥʝ ʤʘʪʝʨʠʥʩʢʠʭ ʛʝʥʦʚ ʦʪʮʦʚʩʢʠʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ, ʧʨʠʦʙʨʝʪʷ ʪʦʥʢʫʶ ʰʝʣʢʦʚʠʥʫ, ʤʦʛʫʪ ʧʦʪʝʨʷʪʴ ʠʭ ʦʪʣʠʯʠʪʝʣʴʥʦʝ 

ʩʚʦʡʩʪʚʦ ð ʢʨʫʧʥʦʢʦʢʦʥʥʦʩʪʴ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʵʪʦʛʦ ʤʳ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʨʝʪʴʝʛʦ ʠ 

ʯʝʪʚʝʨʪʦʛʦ ʙʝʢʢʨʦʩʩʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʚʟʚʝʩʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʢʘʞʜʳʡ ʢʦʢʦʥ ʠ ʜʣʷ 

ʩʧʘʨʠʚʘʥʠʷ ʦʪʦʙʨʘʣʠ ʢʦʢʦʥʳ ʩ ʥʘʠʙʦʣʴʰʝʡ ʤʘʩʩʦʡ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʫʣʫʯʰʠʣʦ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʢʦʥʘ.  
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ʊʘʙʣʠʮʘ. 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ɹɽʂʂʈʆʉʉʆɺ  

ʀ ʀʉʍʆɼʅʓʍ ʇʆʈʆɼ ʇʆ ʇʆʂʆʃɽʅʀʗʄ (2008-2011 ʛʛ.) 

ɻʠʙʨʠʜʳ 
ʂʦʣ-ʚʦ 

ʙʝʢʨ. 

ɺʳʭʦʜ, % ʄʝʪʨ. 

ʥʦʤʝʨ ʥʠʪʠ, 

ʝʜ. 

ɼʅʈʂʅ, 

ʤ 

ʇʨʦʠʟʚ. 

ʜʣʠʥʘ ʥʠʪʠ, 

ʤ, 
ʐʝʣʢʘ-

ʩʳʨʮʘ 

ʐʝʣʢʦ-

ʧʨʦʜʫʢʪʦʚ 

 

ʃʠʥʠʷ 48 Ĭ 

ʗʧʦʥʩʢʘʷ 66 

1 

2 

3 

4 

31,07 

33,67 

37,30 

36,07 

52,29 

46,23 

43,01 

52,29 

2849 

4207 

3822 

3849 

908 

925 

730 

900 

908 

925 

901 

900 

 

ʃʠʥʠʷ 48 Ĭ 

ʂʠʪʘʡʩʢʘʷ 108 

1 

2 

3 

4 

43,42 

29,59 

39,52 

40,42 

49,29 

41,84 

45,22 

45,29 

3300 

3773 

3481 

3400 

1117 

733 

747 

800 

1117 

733 

843 

820 

ʃʠʥʠʷ 51 Ĭ 

ʗʧʦʥʩʢʘʷ 66 

1 

2 

3 

4 

40,82 

24,25 

37,69 

37,95 

46,83 

43,00 

43,20 

44,18 

3717 

4032 

3689 

3820 

1058 

790 

749 

840 

1058 

790 

862 

1270 

 

ʃʠʥʠʷ 51 Ĭ 

ʂʠʪʘʡʩʢʘʷ 108 

1 

2 

3 

4 

40,74 

28,53 

38,23 

39,20 

40,41 

40,44 

43,09 

43,95 

2817 

4071 

3078 

3405 

783 

700 

642 

710 

783 

700 

767 

873 

ʃʠʥʠʷ 48  41,87 50,77 3223 1029 1235 

ʃʠʥʠʷ 51  44,19 49,80 2785 843 1129 

ʗʧʦʥʩʢʘʷ 66  38,31 45,33 3689 602 807 

ʂʠʪʘʡʩʢʘʷ 108  37,95 44,13 3797 606 800 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʪʳʨʝʭʢʨʘʪʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʢʨʫʧʥʦʢʦʢʦʥʥʳʭ ʣʠʥʠʡ ʃʠʥʠʷ 48 ʠ ʃʠʥʠʷ 51 ʛʝʥʘʤʠ ʧʦʨʦʜ ʠʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʪʦʥʢʦʡ ʢʦʢʦʥʥʦʡ ʥʠʪʴʶ ʗʧʦʥʩʢʘʷ 66 ʠ ʂʠʪʘʡʩʢʘʷ 108 ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ 

ʧʨʦʚʝʜʝʥʠʝ ʙʝʢʢʨʦʩʩʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʧʨʠʚʦʜʠʪ: 

ïʢ ʧʦʚʳʰʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʛʫʩʝʥʠʮ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʫʣʫʯʰʝʥʠʶ ʜʨʫʞʥʦʩʪʠ 

ʧʨʠ ʟʘʚʠʚʢʝ ʢʦʢʦʥʦʚ ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʙʘʙʦʯʝʢ-ʩʘʤʮʦʚ ʧʨʠ ʩʧʘʨʠʚʘʥʠʠ; 

ïʢ ʫʤʝʥʴʰʝʥʠʶ ʤʘʩʩʳ ʢʦʢʦʥʘ ʠ ʰʝʣʢʦʥʦʩʥʦʩʪʠ; 

ïʢ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʢʦʢʦʥʥʦʡ ʥʠʪʠ (ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʥʠʥʘ ʥʠʪʠ). 

 

ʇʦʵʪʦʤʫ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʰʝʣʢʦʚʦʡ ʥʠʪʠ ʢʨʫʧʥʦʢʦʢʦʥʥʳʭ ʧʦʨʦʜ ʤʳ 

ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʦʚʝʜʝʥʠʝ ʜʚʫʭ ʙʝʢʢʨʦʩʩʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʩ ʧʦʨʦʜʘʤʠ-ʫʣʫʯ ʠhʪʝʣʷʤʠ.  

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʅʀʋ, ʥʘ ʇʐʉ, ʛʨʝʥʟʘʚʦʜʘʭ ʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʰʝʣʢʦʚʦʜʩʪʚʝ ʋʟʙʝʢʠʩʪʘʥʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʝʣʝʢʮʠʷ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʛʘʰʝʥʠʶ ʠʥʙʨʝʜʥʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʷʭ ʠʥʙʨʠʜʠʥʛʘ. 

ɻʠʙʨʠʜʠʟʘʮʠʷ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʩ ʪʦʥʢʦʰʝʣʢʦʚʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʫʣʫʯʰʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʢʦʢʦʥʥʦʡ ʥʠʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ 

ʅʀʀ hʝʣʢʦʚʦʜʩʪʚʘ ʚ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2011 ʛʦʜʳ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʛʠʙʨʠʜʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ʠ 

ʣʠʥʠʠ ʩ ʪʦʥʢʦʡ ʢʦʢʦʥʥʦʡ ʥʠʪʴʶ ʧʦʨʦʜ ʗʧʦʥʩʢʘʷ 66, ʂʠʪʘʡʩʢʘʷ 108. 

ɸʥʘʣʠʟ ʧʨʠʟʥʘʢʦʚ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʠ ʠʭ ʛʠʙʨʠʜʦʚ ʩ ʠʩʭʦʜʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʚʩʝ ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ʧʨʦʷʚʣʷʶʪ ʛʝʪʝʨʦʟʠʩ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʚ ʰʝʣʢʦʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʜʘʣʴʥʝʡʰʠʝ ʧʫʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

Abstract. Selection of inbred type of silkworm for vitality allows removal of inbreeding 

depression in various breeds of inbreeding. Inbreeding type hybridization with fifth fine silk bred 

improves technological features of cocoon thread.  

The research was carried out in the laboratory of genetics and breeding of the silkworm of the 

Research Institute of Sericulture in the period from 2009 to 2011. 
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For the creation of hybrids, the previously inbred lines and lines with a thin cocoon thread of 

rocks Japanese 66, Chinese 108 were used. 

Analysis of the features of inbred lines and their hybrids with the original rocks showed that 

all inbred lines show heterosis. 

Based on the data obtained, conclusions were drawn that made it possible to use the results of 

the work in silkworm breeding, and also determined further ways of research. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: h ʝʣʢʦʚʦʜʩʪʚʦ, ʧʦʨʦʜʘ, ʛʠʙʨʠʜ, ʠʥʙʨʠʜʠʥʛ, ʢʦʢʦʥʥʘʷ ʥʠʪʴ, ʩʝʣʝʢʮʠʷ, 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ.  

 

Keywords: silkworm breeding, breed, hybrid, inbreeding, cocoon thread, selection, viability.  

 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦïʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʩ ʰʝʣʢʦʧʨʷʜʦʤ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ ʧʨʠʚʦʜʠʪ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ ʤʥʦʛʠʭ ʫʯʝʥʳʭ [1ï2], ʢ ʧʦʚʳʰʝʥʠʶ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʢʦʢʦʥʦʚ, ʢ ʧʦʚʳʰʝʥʠʶ ʰʝʣʢʦʥʦʩʥʦʩʪʠ ʠ ʚʳʭʦʜʘ ʰʝʣʢʘ-ʩʳʨʮʘ, ʫʣʫʯʰʝʥʠʶ ʨʘʟʤʘʪʳʚʘʝʤʦʩʪʠ 

ʢʦʢʦʥʦʚ. 

ʉʫʱʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʜʦʧʳʪʥʳʡ ʤʘʪʝʨʠʘʣ ʪʝʦʨʝʪʠʯʝʩʢʠ ʩʚʦʜʠʪʩʷ 

ʢ ʪʦʤʫ, ʯʪʦ ʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʣʠʛʝʪʝʨʦʟʠʛʦʪʥʦʡ ʠʩʭʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʧʦʢʦʣʝʥʠʡ ʦʪʙʦʨʘ, ʚʳʜʝʣʷʝʪʩʷ ʛʨʫʧʧʘ ʦʨʛʘʥʠʟʤʦʚ, ʛʦʤʦʟʠʛʦʪʥʳʭ ʧʦ ʛʝʥʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʚʳʜʘʶʱʝʝʩʷ ʬʝʥʦʪʠʧʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʦʪʙʠʨʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ. 

ʀʥʙʨʠʜʠʥʛ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʧʨʠʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʩʦʩʪʦʷʥʠʝ 

ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ ʠ ʩʘʤ ʧʦ ʩʝʙʝ ʥʝ ʚʳʟʳʚʘʝʪ ʥʠʢʘʢʦʡ ʜʝʧʨʝʩʩʠʠ: ʦʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ 

ʚʳʜʝʣʝʥʠʶ ʚʩʝʭ ʩʢʨʳʪʳʭ ʚ ʠʩʭʦʜʥʦʤ ʤʘʪʝʨʠʘʣʝ ʨʝʮʝʩʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʝʪʘʣʴʥʳʭ ʠ ʧʦʣʫʣʝʪʘʣʴʥʳʭ ʛʝʥʦʚ. ʇʨʠ ʫʩʣʦʚʠʠ ʩʦʯʝʪʘʥʠʷ ʠʥʙʨʝʜʥʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʪʙʦʨʦʤ ʩʝʣʝʢʮʠʦʥʝʨ ʥʘʭʦʜʠʪ ʚ ʥʝʤ ʠʥʩʪʨʫʤʝʥʪ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʪʦʯʥʦ ʠ ʙʳʩʪʨʦ ʦʯʠʱʘʶʱʠʡ ʤʘʪʝʨʠʘʣ ʦʪ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʳʟʚʘʪʴ ʜʝʧʨʝʩʩʠʶ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. 

ɺ ʨʘʟʚʝʜʝʥʠʠ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʠʷ 

ʛʦʤʦʟʠʛʦʪʥʳʭ ʬʦʨʤ ʚ ʧʦʪʦʤʩʪʚʝ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʩʢʨʝʱʠʚʘʥʠʝ ʨʦʜʥʳʭ ʙʨʘʪʴʝʚ ʠ ʩʝʩʪʝʨ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʝʣʝʢʮʠʠ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʧʦʛʘʰʝʥʠʝ ʠʥʙʨʝʜʥʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʧʦʟʜʥʠʭ ʧʦʢʦʣʝʥʠʷʭ ʠʥʙʨʠʜʠʥʛʘ, 

ʥʘʨʘʩʪʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʩʪʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʥʠʭ ʪʦʧ ʠ ʙʦʪʪʦʤʢʨʦʩʩʦʚ, ʘ ʩʪʘʥʦʚʣʝʥʠʝ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʘʢʪʠʢʫʝʤʳʤ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʠʩʧʳʪʘʥʠʝʤ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʚ 

ʛʠʙʨʠʜʘʭ ʪʘʢʞʝ ʧʦʩʣʝ ʪʨʝʭ ʠʥʙʨʝʜʥʳʭ ʧʦʢʦʣʝʥʠʡ [3]. 

ɺ ʦʧʳʪʘʭ ɺ. ɸ. ʉʪʨʫʥʥʠʢʦʚʘ [4] ʥʘ ʪʫʪʦʚʦʤ ʰʝʣʢʦʧʨʷʜʝ ʧʨʝʚʳʰʝʥʠʝ ʛʝʪʝʨʦʟʠʩʘ ʫ 

ʛʠʙʨʠʜʦʚ, ʦʜʥʠʤ ʠʟ ʨʦʜʠʪʝʣʝʡ ʢʦʪʦʨʳʭ ʙʳʣʘ ʦʪʩʝʣʝʢʪʠʨʦʚʘʥʥʘʷ ʠʥʙʨʝʜʥʘʷ ʣʠʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ 

15ï20% ʠ ʙʦʣʴʰʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʬʬʝʢʪ ʛʝʪʝʨʦʟʠʩʘ ʚʦʟʨʘʩʪʘʝʪ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʝʪʝʨʦʟʠʩʦʤ ʦʙʳʯʥʳʭ ʛʠʙʨʠʜʦʚ. 

ɺ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʧʦʨʦʜʳ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ, ʛʠʙʨʠʜʳ ʢʦʪʦʨʳʭ 

ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʦʜʥʘʢʦ ʚ ʩʠʣʫ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ 

ʧʨʠʟʥʘʢʘʤʠ, ʢʘʯʝʩʪʚʦ ʢʦʢʦʥʦʚ ʥʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ (ʪʦʣʱʠʥʘ ʥʠʪʠ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ). 

ɻʠʙʨʠʜʠʟʘʮʠʷ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʩ ʪʦʥʢʦʰʝʣʢʦʚʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʧʨʠʚʝʜʝʪ ʢ 

ʫʣʫʯʰʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʢʦʥʥʦʡ ʥʠʪʠ ʠ ʧʦ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʫʪʦʚʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʛʦ ʛʝʪʝʨʦʟʠʩʘ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ 

ʅʀʀ hʝʣʢʦʚʦʜʩʪʚʘ ʚ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2011 ʛʦʜʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʦʧʳʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʨʫʧʥʦʢʦʢʦʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʣʠʥʠʠ ʃʠʥʠʷ 48 ʠ ʃʠʥʠʷ 51. ʉʢʨʝʱʠʚʘʥʠʝʤ çʩʝʩʪʨʘ Ĭ ʙʨʘʪè ʚ ʢʘʞʜʦʡ ʠʟ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʣʠʥʠʡ ʨʘʥʝʝ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʦ ʜʚʝ ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ: ʠʟ ʃʠʥʠʠ 48 ð ʣʠʥʠʠ ʌ-1 ʠ ʌ-2, ʠʟ 

ʃʠʥʠʠ 51 ð ʣʠʥʠʠ ʌ-3 ʠ ʌ-4. ʋ ʣʠʥʠʠ ʌ-1 ʠ ʌ-3 ʦʪʙʦʨ ʚʝʣʩʷ ʥʘ ʧʦʚʳʰʝʥʥʫʶ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʫʩʝʥʠʮ, ʫ ʣʠʥʠʡ ʌ-2 ʠ ʌ-4 ʥʘ ʧʦʥʠʞʝʥʥʫʶ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʪʨʠ 

ʠʥʙʨʝʜʥʳʭ ʧʦʢʦʣʝʥʠʷ (J7, J8, J9) ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʨʝʘʢʮʠʷ ʧʦʨʦʜ ʥʘ ʠʥʙʨʠʜʠʥʛ ʚ ʣʠʥʠʷʭ ʩ 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʦʪʙʦʨʦʤ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʛʫʩʝʥʠʮʳ ʵʪʠʭ ʞʝ ʧʦʨʦʜ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ 

ʠʥʙʨʝʜʥʦ-ʧʦʨʦʜʥʳʭ ʛʠʙʨʠʜʦʚ ʩʣʫʞʠʣʠ ʧʦʨʦʜʳ ʗʧʦʥʩʢʘʷ 66 (ʤʝʪʨʠʯʝʩʢʠʡ ʥʦʤʝʨ 4348, 

ʨʘʟʤʘʪʳʚʘʝʤʦʩʪʴ 83,4%) ʠ ʂʠʪʘʡʩʢʘʷ 108 (ʤʝʪʨʠʯʝʩʢʠʡ ʥʦʤʝʨ 4232, ʨʘʟʤʘʪʳʚʘʝʤʦʩʪʴ 

85,0%). ʂʦʢʦʥʳ ʵʪʠʭ ʧʦʨʦʜ ʤʝʣʢʠʝ, ʙʝʣʳʝ, ʫʜʣʠʥʝʥʥʳʝ ʙʝʟ ʧʝʨʝʭʚʘʪʘ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ. 

ɻʠʙʨʠʜʳ ʤʝʞʜʫ ʠʥʙʨʝʜʥʳʤʠ ʣʠʥʠʷʤʠ ʠ ʪʦʥʢʦʰʝʣʢʦʚʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʩʦʟʜʘʚʘʣʠʩʴ ʚ 

ʨʘʟʥʳʭ ʢʦʤʙʠʥʘʮʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʩʢʨʝʱʠʚʘʣʠʩʴ ʩʦ ʩʧʝʮʠʘʣʴʥʦ ʚʳʚʝʜʝʥʥʳʤʠ 

ʪʦʥʢʦʰʝʣʢʦʚʠʩʪʳʤʠ ʣʠʥʠʷʤʠ ʠʣʠ ʧʦʨʦʜʘʤʠ ʩ ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʀʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʠʥʙʨʠʜʠʟʘʮʠʠ ʦʙʣʘʜʘʶʪ ʥʦʨʤʘʣʴʥʳʡ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʝʣʝʢʮʠʠ, ʤʦʛʫʪ ʚ ʪʝʯʝʥʠʝ 

ʤʥʦʛʠʭ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʛʠʙʨʠʜʦʚ ʨʘʟʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʢʦʥʥʦʡ ʥʠʪʠ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1. 

ʈɽɿʋʃʔʊɸʊʓ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʀʉʇʓʊɸʅʀʁ ʀʅɹʈɽɼʅʓʍ ʃʀʅʀʁ  

ʇʆ ʇʆʂʆʃɽʅʀʗʄ ʀʅɹʈʀɼʀʅɻɸ (2009ï2011 ʛʛ.) 

ʇʦʨʦʜʳ ʠ 

ʛʠʙʨʠʜʳ 

ʇʦʢʦ-

ʣʝʥʠʷ 

ɺʳʭʦʜ ʧʨʦʜʫʢʮʠʠ, 

% 
ʈʘʟʤʘʪʳ-

ʚʘʝʤʦʩʪʴ, 

% 

ʄʝʪʨ. 

ʥʦʤʝʨ 

ɼʣʠʥʘ 

ʥʝʧʨʝʨʳʚ. 

ʨʘʟʤ., ʤ. 

ʆʙʱʘʷ 

ʜʣʠʥʘ, ʤ. ʐʝʣʢ-

ʩʳʨʝʮ 
ʚʩʝʛʦ 

 

ʌ-1 

J7 42,08 50,10 83,90 3062 924 1220 

J8 38,98 47,32 82,38 2896 800 1104 

J9 42,39 49,88 84,98 2902 964 1154 

 

ʌ-2 

J7 41,78 49,95 83,69 2929 745 1095 

J8 41,32 50,16 82,38 2679 840 1101 

J9 41,54 47,88 86,76 3271 901 1054 

 

ʌ-3 

J7 43,04 50,61 85,04 2913 1048 1205 

J8 42,72 50,82 84,06 3024 990 1356 

J9 41,96 48,40 86,69 3110 753 1089 

 

ʌ-4 

J7 41,11 50,99 80,62 3405 1023 1322 

J8 41,08 49,92 82,29 2942 813 1205 

J9 41,04 51,95 79,00 3574 791 1241 

ʃʠʥʠʷ 48 (ʢ)  41,87 50,77 82,47 3223 1029 1235 

ʃʠʥʠʷ 51 (ʢ)  44,19 49,80 88,72 2785 843 1129 

 

ʉʫʜʷ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʙʨʝʜʥʳʝ ʃʠʥʠʠ ʥʘ ʫʨʦʚʥʝ 7, 8, 9 ʠʥʙʨʝʜʥʳʭ 

ʧʦʢʦʣʝʥʠʡ ʜʦʩʪʠʛʣʠ ʧʦ ʤʘʩʩʝ ʢʦʢʦʥʘ ʠʩʭʦʜʥʳʝ ʘʫʪʙʨʝʜʥʳʝ ʧʦʨʦʜʳ, ʘ ʧʦ ʰʝʣʢʦʥʦʩʥʦʩʪʠ ʜʘʞʝ 
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ʧʨʝʚʳʩʠʣʠ ʠʭ. ʄʝʪʨʠʯʝʩʢʠʡ ʥʦʤʝʨ, ʦʙʱʘʷ ʜʣʠʥʘ ʠ ʜʣʠʥʘ ʥʝʧʨʝʨʳʚʥʦ-ʨʘʟʤʘʪʳʚʘʝʤʦʡ 

ʢʦʢʦʥʥʦʡ ʥʠʪʠ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʜʦʩʪʠʛʘʶʪ ʫʨʦʚʥʷ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ ʠ ʜʘʞʝ ʧʨʝʚʳʰʘʶʪ ʠʭ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʥʘʢʦʧʣʝʥʠʠ ʚ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʷʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʛʝʥʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʠ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʬʦʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʧʦʣʫʣʝʪʘʣʝʡ, ʧʝʨʝʰʝʜʰʠʭ ʚ ʛʦʤʦʟʠʛʦʪʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʛʠʙʨʠʜʦʚ, ʩʦʯʝʪʘʶʱʠʭ ʩʚʦʡʩʪʚʘ ʧʨʦʷʚʣʷʪʴ ʚʳʩʦʢʫʶ ʢʦʤʙʠʥʘʮʠʦʥʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʭʦʨʦʰʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʢʦʢʦʥʥʦʡ ʥʠʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʣʫʯʝʥʥʳʝ 

ʨʘʥʝʝ ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ ʠ ʣʠʥʠʠ ʩ ʪʦʥʢʦʡ ʢʦʢʦʥʥʦʡ ʥʠʪʴʶ ʧʦʨʦʜ ʗʧʦʥʩʢʘʷ 66, ʂʠʪʘʡʩʢʘʷ 

108. 

ɸʥʘʣʠʟ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠʥʙʨʝʜʥʳʭ 

ʣʠʥʠʡ ʠ ʠʭ ʛʠʙʨʠʜʦʚ ʩ ʠʩʭʦʜʥʳʤʠ ʘʫʪʙʨʝʜʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʠʥʙʨʝʜʥʳʝ ʣʠʥʠʠ 

ʧʨʦʷʚʣʷʶʪ ʛʝʪʝʨʦʟʠʩ ʪ. ʝ. ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʛʠʙʨʠʜʠʟʘʮʠʠ.  

ɼʣʷ ʣʫʯʰʝʛʦ ʧʨʦʷʚʣʝʥʠʷ ʛʝʪʝʨʦʟʠʩʥʦʛʦ ʵʬʬʝʢʪʘ ʩʢʨʝʱʠʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʞʜʫ 

ʣʠʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʦʪ ʨʘʟʥʳʭ ʧʦʨʦʜ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʇʓʊɸʅʀʁ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ  

ʂʆʂʆʅʅʆʁ ʅʀʊʀ ʅʆɺʓʍ ɻʀɹʈʀɼʆɺ 

ɻʠʙʨʠʜʳ 

ɺʝʩ 1
ʛʦ

 

ʩʫʭʦʛʦ 

ʢʦʢʦʥʘ, 

ʛ 

ɺʳʭʦʜ, % 
ʄʝʪʨʠʯʝʩ-

ʢʠʡ ʥʦʤʝʨ 

ʥʠʪʠ, ʤ ɼ
ʅ
ʈ
ʂ
ʅ

 

ʈʘʟʤʘʪʳ-

ʚʘʝʤʦʩʪʴ, 

% 

ʇʨʦʠʟ-

ʚʦʜʩʪ-

ʚʝʥʥʘʷ 

ʜʣʠʥʘ 

ʥʠʪʠ, ʤ 

ʐʝʣʢʘ-

ʩʳʨʮʘ 

ʐʝʣʢʦ-

ʧʨʦʜʫʢ-

ʪʦʚ 

ʌ-1(J9) Ĭ ʂʠʪ. 108 0,789 40,35 47,90 3273 888 86,28 1139 

ʂʠʪ. 108 Ĭ ʌ-1 (J9) 0,749 42,73 48,66 3274 833 87,74 1083 

ʌ-2 (J9) Ĭ ʂʠʪ. 108 0,724 41,80 48,17 3221 804 86,79 1000 

ʂʠʪ. 108 Ĭ ʌ-2 (J9) 0,774 41,51 48,17 3295 871 86,17 1106 

ʌ-3 (J9) Ĭ ʗʧ. 66 0,755 43,50 48,84 3256 874 89,04 1131 

ʗʧ. 66 Ĭ ʌ-3 (J9) 0,841 42,43 48,92 3053 997 86,82 1189 

ʌ-3 (J9) Ĭ ʂʠʪ. 108 0,714 42,39 47,94 3319 881 87,67 1053 

ʂʠʪ. 108 Ĭ ʌ-3 (J9) 0,753 42,62 48,55 3020 770 87,78 1030 

ʌ-4 (J9) Ĭ ʂʠʪ. 108 0,832 40,61 46,24 3126 731 85,24 1097 

ʂʠʪ. 108 Ĭ ʌ-4 (J9) 0,759 42,05 47,31 3235 809 83,81 1026 

ʌ-4 (J9) Ĭ ʗʧ. 66 0,760 41,88 47,89 3280 855 87,44 1144 

ʗʧ. 66 Ĭ ʌ-4 (J9) 0,762 40,90 47,86 3231 848 85,43 1115 

ʀʧʘʢʯʠ 1 Ĭʀʧʘʢʯʠ 2 0,715 42,99 49,40 3193 776 88,24 1079 

ʀʧʘʢʯʠ 2 Ĭʀʧʘʢʯʠ 1 0,734 42,11 48,27 3090 744 87,19 1065 

 

ʀʟ ʊʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʠʩʧʳʪʳʚʘʝʤʳʝ ʛʠʙʨʠʜʳ ʧʨʝʚʳʰʘʶʪ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʀʧʘʢʯʠ 

1 Ĭ ʀʧʘʢʯʠ 2; ʀʧʘʢʯʠ 2 Ĭ ʀʧʘʢʯʠ 1 ʧʦ ʚʝʩʫ ʩʫʭʦʛʦ ʢʦʢʦʥʘ: ʗʧ. 66 Ĭ ʌ-3 (J9) ð 0,841 ʛ, 

ʢʦʥʪʨʦʣʴ 0,715ï0,734 ʛ ʠ ʧʦ ʜʣʠʥʝ ʥʝʧʨʝʨʳʚʥʦ-ʨʘʟʤʘʪʳʚʘʝʤʦʡ ʢʦʢʦʥʥʦʡ ʥʠʪʠ: ʗʧ. 66 Ĭ ʌ-3 

(J9) ð 997 ʤ, ʢʦʥʪʨʦʣʴ 776-744 ʤ. ɻʠʙʨʠʜʳ: ʌ-3 (J9) Ĭ ʂʠʪ.108 (3319), ʂʠʪ. 108 Ĭ ʌ-2(J9) 

(3295), ʌ-4 (J9) Ĭ ʗʧ.66 (3280), ʌ-1(J9) Ĭ ʂʠʪ. 108 (3273), ʂʠʪ. 108 Ĭ ʌ-1(J9) (3274) 

ʧʨʝʚʳʰʘʶʪ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʧʦ ʤʝʪʨʠʯʝʩʢʦʤʫ ʥʦʤʝʨʫ ʢʦʢʦʥʥʦʡ ʥʠʪʠ (3193-3090). 

 

ɺʳʚʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʭ ʧʦʢʦʣʝʥʠʡ (J7, J8, J9) ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʩ ʧʣʶʩ ʠ ʤʠʥʫʩ ʦʪʙʦʨʦʤ ʧʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ: 
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ïʩʦʯʝʪʘʥʠʝ ʣʠʥʝʡʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 9 ʧʦʢʦʣʝʥʠʡ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʦʪʙʦʨʦʤ ʧʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤʫ ʧʦʛʘʰʝʥʠʶ ʠʥʙʨʝʜʥʦʡ ʜʝʧʨʝʩʩʠʠ ʚ 

ʧʦʟʜʥʠʭ ʧʦʢʦʣʝʥʠʷʭ ʠʥʙʨʠʜʠʥʛʘ: 

ïʩʝʣʝʢʮʠʷ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʦʪʙʦʨʫ ʧʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʚʳʰʘʝʪ ʜʦ 

ʥʦʨʤʳ ʥʝ ʪʦʣʴʢʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʥʦ ʠ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ (ʤʝʪʨʠʯʝʩʢʠʡ 

ʥʦʤʝʨ, ʦʙʱʘʷ ʜʣʠʥʘ ʠ ʜʣʠʥʘ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʤʘʪʳʚʘʝʤʦʡ ʢʦʢʦʥʥʦʡ ʥʠʪʠ); 

ïʨʘʟʥʠʮʳ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʝʞʜʫ ʠʥʙʨʝʜʥʳʤʠ 

ʣʠʥʠʷʤʠ, ʦʪʩʝʣʝʢʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʠ ʧʦʥʠʞʝʥʥʫʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʫʩʝʥʠʮ, 

ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

 

ɻʠʙʨʠʜʠʟʘʮʠʷ ʪʦʥʢʦʰʝʣʢʦʚʠʩʪʳʭ ʧʦʨʦʜ ʩ ʠʥʙʨʝʜʥʳʤʠ ʣʠʥʠʷʤʠ, ʧʨʠʚʦʜʠʪ ʢ 

ʫʣʫʯʰʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʢʦʥʥʦʡ ʥʠʪʠ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ. ɼʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʘʙʦʪʝ ʅʀʋ, ʇʐʉ ʠ ʛʨʝʥʟʘʚʦʜʘʭ ʋʟʙʝʢʠʩʪʘʥʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʘʤʝʜʦʚ ɸ. ɺʣʠʷʥʠʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ ʥʘ ʧʦʪʦʤʩʪʚʦ ʠ ʧʫʪʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʩ ʪʫʪʦʚʳʤ ʰʝʣʢʦʧʨʷʜʦʤ: ʘʚʪʦʨʝʬ. ʜʠʩʩ. ... 

ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ. ʊʘʰʢʝʥʪ, 1985. 26 ʩ. 

2. ʐʫʨʰʠʢʦʚʘ ʅ. ɺ., ʅʘʩʨʠʜʜʠʥʦʚʘ ʉ. ɺ. ʈʝʘʢʮʠʷ ʨʘʟʥʳʭ ʧʦʨʦʜ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ 

ʥʘ ʠʥʙʨʝʜʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ // ʐʝʣʢ. 1981. ˉ6. ʉ. 6-8. 

3. ʅʘʩʨʠʜʜʠʥʦʚʘ ʉ. ʅ., ʉʪʨʫʥʥʠʢʦʚ ɺ. ɸ. ʉʪʘʥʦʚʣʝʥʠʝ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫ 

ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ // ɼʦʢʣ. ɸʅ ʉʉʉʈ. 1991. ʊ. 318. ˉ3. ʉ. 736-740. 

4. ʉʪʨʫʥʥʠʢʦʚ ɺ. ɸ., ɺʳʰʠʥʩʢʠʡ ʀ. ʄ. ʈʝʘʣʠʟʘʮʠʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʫ ʪʫʪʦʚʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ // ʇʨʦʙʣʝʤʳ ʛʝʥʝʪʠʢʠ ʠ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ. ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 1991. ʉ. 99-114. 

 

References: 

1. Mamedov, A. (1985). Influence of short inbreeding on offspring and ways of its application 

in breeding-breeding work with mulberry silkworm: authorôs abstract. diss. Tashkent, 26 

2. Shurshikova, N. V., & Nasriddinova, S. V. (1981). The reaction of different silkworm 

breeds to inbred reproduction. Silk, (6), 6-8 

3. Nasriddinova, S. N., & Strunnikov, V. A. (1991). Formation of combinational ability in 

inbred silkworm lines. Dokl. AN SSSR, 318, (3), 736-740 

4. Strunnikov, V. A., & Vyshinskii, I. M. (1991). Realization variability in the silkworm. 

Problems of Genetics and Evolution Theory. Novosibirsk, Nauka, 99-114 

 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ  

ʚ ʨʝʜʘʢʮʠʶ 11.03.2018 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

15.03.2018 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ɼʘʥʠʷʨʦʚ ʋ. ʊ., ʃʘʨʢʠʥʘ ɽ. ɸ., ʗʢʫʙʦʚ ɸ. ɹ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʢʦʥʥʦʡ ʥʠʪʠ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

2018. ʊ. 4. ˉ4. ʉ. 188-193. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.bulletennauki.com/daniyarov-larkina 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.04.2018). 

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

193 

 

 

 

Cite as (APA): 

Daniyarov, U., Larkina, E., & Yakubov, A. (2018). Use inbred lines for improvement of 

cocoon thread quality of the silkworm. Bulletin of Science and Practice, 4, (4), 188-193 

  

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

194 

 

 

ʋɼʂ 633.877.632.7 

AGRIS: H01 

 

 

ʇʈʀʄɽʅɽʅʀɽ ʇʈɽʇɸʈɸʊʆɺ ɹʀ-58 ʀ ʀʄʀɼɸʂʃʆʇʈʀɼ ʇʈʆʊʀɺ ɺʈɽɼʀʊɽʃɽʁ 

ʍɺʆʁʅʓʍ ʂʋʃʔʊʋʈ ɺ ʈɽʉʇʋɹʃʀʂɽ ʋɿɹɽʂʀʉʊɸʅ 

 

USE OF THE DRUG BI-58 AND IMIDACLOPRID AGAINST PESTS CONIFEROUS 

CROPS IN UZBEKISTAN  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ, ʥʝʢʦʪʦʨʳʝ ʧʨʝʧʘʨʘʪʳ ʥʝ ʚʧʦʣʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ ʦʪ ʚʨʝʜʠʪʝʣʝʡ.  

ʀʩʧʳʪʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ɹʠ-58, 40% ʢ. ɻ ., ʠ ʠʤʠʜʘʢʣʦʧʨʠʜ, 35% ʢ. ɻ . ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ 

ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʙʨʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

2017 ʛ. ʎʝʣʴ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ɻ ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʦʚ. 

ʇʨʝʧʘʨʘʪ ɹʠ-58, 40% ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,2 ʣ/ʛʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ 

ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʛʦʨʦʜʘʭ ʦʪ ʪʣʠ ʠ ʯʝʨʚʝʮʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʜʦ 0,3 ʣ/ʛʘ. ʇʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ ʫʜʦʙʥʘ ʚ ʧʨʠʤʝʥʝʥʠʠ, 

ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʧʨʠ ʥʦʨʤʝ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ ɹʠ-58, 40% 0,3 ʣ/ʛʘ ʥʝ ʦʙʥʘʨʫʞʝʥʘ.  

ʇʨʝʧʘʨʘʪ ʠʤʠʜʘʢʣʦʧʨʠʜ, 35% ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʪʣʠ ʥʘ ʩʦʩʥʝ ʠ 

ʯʝʨʚʝʮʦʚ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,5 ʣ/ʛʘ. ʇʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ ʫʜʦʙʥʘ ʚ 

ʧʨʠʤʝʥʝʥʠʠ, ʙʳʩʪʨʦ ʦʙʨʘʟʫʝʪ ʨʘʙʦʯʫʶ ʩʤʝʩʴ, ʧʨʦʷʚʣʝʥʠʝ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʥʦʨʤʳ ʨʘʩʭʦʜʦʚ ʧʨʦʪʠʚ ʪʣʠ ʥʘ ʩʦʩʥʝ ʠ ʤʫʯʥʠʩʪʦʛʦ 

ʯʝʨʚʝʮʘ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ. 

 

Abstract. At existing rates of consumption, these drugs do not fully meet the requirements of 

effective protection of coniferous crops from pests. 

Tests of Bi-58, 40% ae, and imidacloprid, 35% are against pests of coniferous crops were 

carried out on the territory of the Qibray district of the Tashkent region. The purpose of the studies 

is to determine the effectiveness of the increase in the rate of drug consumption. 

The preparation Bi-58, 40% at a rate of 0.2 l/ha does not provide effective protection of 

coniferous plantations in cities from aphids and worms in urban conditions. Efficiency is ensured 

with an increase in the rate of flow to 0.3 l/ha. The preparation form is convenient in application, 

phytotoxicity at the rate of application of Bi-58, 40% 0.3 l/ha are not found. 

The preparation Imidacloprid, 35% showed a high effectiveness against aphids on pine and 

coniferous on juniper at a rate of 0.5 l/ha. The preparation form is convenient in application, quickly 

forms a working mixture, phytotoxicity is not detected. 

Recommended optimal rates of expenditure against aphids on pine and mealybug on juniper. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ, ʤʦʞʞʝʚʝʣʴʥʠʢ, ʩʦʩʥʘ, ʤʫʯʥʠʩʪʳʡ ʯʝʨʚʝʮ, 

ʚʨʝʜʠʪʝʣʠ, ʪʣ,̫ ɹʠ-58, ʠʤʠʜʘʢʣʦʧʨʠʜ, ʧʨʝʧʘʨʘʪʳ. 

 

Keywords: protection of plants, juniper, pine, mealybug, pests, aphids, B-58, imidacloprid, 

drugs. 

 

 

ɺ ʛʦʨʦʜʘʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʢʚʝʨʳ ʠ ʜʨʫʛʠʝ ʥʘʩʘʞʜʝʥʠʷ ʮʚʝʪʦʯʥʦ-

ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʜʝʨʝʚʴʝʚ ʣʝʩʥʳʭ ʧʦʨʦʜ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʤʠʤʦ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ 

ʵʪʠ ʥʘʩʘʞʜʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʘʭ, ʦʯʠʱʘʷ 

ʘʪʤʦʩʬʝʨʫ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʚʚʠʜʫ ʨʘʩʪʫʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʘʚʪʦʤʦʙʠʣʝʡ. ɺʦ-

ʚʪʦʨʳʭ, ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʜʝʨʝʚʴʝʚ ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʨʦʟʠʠ, ʦʩʦʙʝʥʥʦ ʚʝʪʨʦʚʦʡ. ɺ-ʪʨʝʪʴʠʭ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʴʰʠʤ ʛʦʨʦʜʘʤ ʋʟʙʝʢʠʩʪʘʥʘ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʝʨʝʚʴʷ ʟʘʱʠʱʘʶʪ ʦʪ 

ʞʘʨʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʶʪ ʨʘʟʚʠʪʠ ʁ

ʧʘʨʢʦʚ, ʘ ʦʟʝʣʝʥʝʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʛʦʨʦʜʘʭ ʚʥʝʩʝʥʳ 

ʚ ʥʘʮʠʦʥʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʆʜʥʘʢʦ ʵʪʦ ʚʣʝʯʝʪ ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ 

ʟʘʱʠʪʳ ʵʪʠʭ ʢʫʣʴʪʫʨ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʜʨʝʚʝʩʥʳʤ 

ʢʫʣʴʪʫʨʘʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʝʡ ʩʪʘʮʠʝʡ ʦʙʠʪʘʥʠʷ ʥʘʩʝʢʦʤʳʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʄʝʨʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ ʪʘʢ ʞʝ ʦʩʣʦʞʥʝʥʳ ʠ ʪʝʤ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʘʭ ʥʝ 

ʜʦʧʫʩʪʠʤʦ. 

ʇʦʵʪʦʤʫ ʟʘʱʠʪʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʦʣʞʥʘ ʧʦʩʪʦʷʥʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʩ ʫʛʣʫʙʣʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʙʠʦʣʦʛʠʠ, ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ 

ʥʘʩʘʞʜʝʥʠʡ. ɼʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʚʳʷʚʣʝʥʠʷ ʠ 

ʫʯʝʪʘ ʦʯʘʛʦʚ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʠ, ʧʨʦʛʥʦʟʘ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʙʦʨʴʙʘ ʩ ʥʠʤʠ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʮʚʝʪʦʚʦʜʩʪʚʫ ʠ ʜʝʢʦʨʘʪʠʚʥʦʤʫ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ ʥʘʥʦʩʷʪ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ ʥʝʤʘʪʦʜʳ, ʩʣʠʟʥʠ, ʢʣʝʱʠ ʠ ʥʘʩʝʢʦʤʳʝ, ʢʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʧʦʚʨʝʞʜʘʶʪ, 

ʦʥʠ ʝʱʝ ̫ʚʣʷʶʪʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʡ [1]. 

ɿʘʱʠʪʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʠ ʣʝʩʦʢʫʣʴʪʫʨʥʳʭ 

ʧʨʠʝʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʢ ʚʨʝʜʥʳʤ ʦʨʛʘʥʠʟʤʘʤ, 

ʩʦʟʜʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ 

ʥʘʩʝʢʦʤʳʭ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʦʙʠʪʘʥʠʷ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ. ʕʪʠ ʠ 

ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ ʩʪʘʣʠ ʧʦʚʦʜʦʤ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʂʠʦʪʩʢʠʭ ʩʦʛʣʘʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʩʝʡ ʧʣʘʥʝʪʳ [2]. 

ɺ ʛʦʨʦʜʘʭ ʟʥʘʯʝʥʠʝ ʟʘʱʠʪʳ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʨʦʩʪʘ ʥʦʚʳʭ ʧʣʦʱʘʜʝʡ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʟʝʣʝʥʳʭ ʟʦʥ ʛʦʨʦʜʦʚ. ɿʘʱʠʪʘ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʮʚʝʪʦʯʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʦʩʦʙʝʥʥʦ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʚ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ ʠ ʧʘʨʢʘʭ 

ʪʦʞʝ ʠʤʝʝʪ ʤʥʦʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ [3]. 

 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʧʳʪʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ɹʠ-58, 40% ʢ. ɻ ., ʠ ʠʤʠʜʘʢʣʦʧʨʠʜ, 35% ʢ. ɻ . ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ 

ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʧʨʦʚʝʜʝʥ rʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʙʨʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʎʝʣʴ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ɻ ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʥʦʨʤʳ 

ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʦʚ.  

ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ, ʜʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʝ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ ʦʪ ʚʨʝʜʠʪʝʣʝʡ.  

ʇʨʝʧʘʨʘʪʳ ʠʩʧʳʪʘʣʠ ʧʨʦʪʠʚ ʪʣʝʡ ʥʘ ʩʦʩʥʝ ʠ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ. 

ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠʩʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʥʘ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʧʨʝʜʝʣʷʣʘʩʴ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ. ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠ 

ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ.  

 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʧʳʪʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ɹʠ-58, 40% ʢ. ɻ ., ʠ ʠʤʠʜʘʢʣʦʧʨʠʜ, 35% ʢ. ɻ . ʧʨʦʚʝʣʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨʘʭ.  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʦʪʠʚ ʪʣʝʡ ʥʘ ʩʦʩʥʝ ʧʨʝʧʘʨʘʪʦʤ ɹʠ-58, 40% ʢ. ɻ ., ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,2 

ʣ/ʛʘ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 79,5%, ʘ ʥʘ 3-ʡ ʜʝʥʴ ʧʦʚʳʩʠʣʘʩʴ ʜʦ 87%, ʥʘ 7-ʡ 

ʜʝʥʴ ð ʜʦ 89,3%, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʙʣʶʜʘʣʠ ʧʘʜʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦ 86,3% ʥʘ 14-ʡ ʜʝʥʴ 

ʠ ʜʦ 82,1% ʥʘ 21-ʡ ʜʝʥʴ.  

ʕʪʠ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʭʦʪʷ ʠ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, 

ʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ɻ ʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪ ʪʣʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʢʨʘʪʥʦʩʪʠ ʦʙʨʘʙʦʪʦʢ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ. ʕʪʦ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʥʦʨʤr ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ ɹʠ-58 ʜʦ 0,3 ʣ/ʛʘ. ʇʨʠ ʵʪʦʤ, ʫʞʝ ʥʘ 1-ʡ ʜʝʥʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 86,8% (ʊʘʙʣʠʮʘ 1), ʘ ʥʘ 3-ʡ ʜʝʥʴ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 93,5%, ʚ 

ʜʘʣʴʥʝʡʰʝʤ, ʥʘ 7-ʦʡ, 14-ʳʡ ʠ 21-ʳʡ ʜʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʨʞʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ ð 93%; 92,3% ʠ 91,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ ɹʠ-58, 40% 

ʢ. ɻ., ʧʨʦʪʠʚ ʪʣʝʡ ʥʘ ʩʦʩʥʝ ʜʦ 0,3 ʣ/ʛʘ. 

 

 

ʊʘʙʣʠʮʘ 1. 

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈɽʇɸʈɸʊɸ ɹʀ-58 ʇʈʆʊʀɺ ʊʃɽʁ ʅɸ ʉʆʉʅɽ 

(ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ, 2017ï2018 ʛʛ., ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣ., ʂʠʙʨʘʡʩʢʠʡ ʨ-ʥ) 
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 ʏʠʩʣʝʥʥʦʩʪʴ ʯʝʨʚʝʮʦʚ ʥʘ 15 ʩʤ ʧʦʙʝʛʘ, 

ʵʢʟ. 
ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 

ʜʝʥʴ, % 

ɼ
ʦ
 

ʦ
ʙ
ʨ
ʘ
ʙ
ʦ
ʪ
ʢ
ʠ

 ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʜʝʥʴ: 

1 3 7 14 21 1 3 7 14 21 

ɹʠ-58, 40% 

ʢ. ʵ. 
0,2 38,3 9,5 7,6 6,7 8,1 9,5 76,1 80,7 82,0 80,4 81,8 

ɹʠ-58, 40% 

ʢ. ʵ. 
0,3 42,8 4,6 3,7 2,2 4,2 5,8 89,6 91,6 94,7 90,9 90,0 

ʀʤʠʜʦʢʣʦʧ

ʨʠʜ, 35% 

ʢ. ʵ. 

0,5 26,7 4,2 2,9 3,1 3,6 4,0 84,8 90,9 91,6 91,2 90,5 

ʂʦʥʪʨʦʣʴ ð 22,7 23,5 27,1 31,2 34,6 35,8 ð ð ð ð ð 

ʅʉʈ                                                                                                                                      4,7  
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ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʦʪʠʚ ʤʫʯʥʠʩʪʦʛʦ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚʦʛʦ ʯʝʨʚʝʮʘ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ 

ʧʨʝʧʘʨʘʪʦʤ ɹʠ-58, 40% ʢ. ɻ ., ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,2 ʣ/ʛʘ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 

76,4%, ʘ ʥʘ 3-ʠʡ; 7-ʦʡ, 14-ʳʡ ʠ 21-ʳʡ ʜʥʠ ʧʦʚʳʩʠʣʘʩʴ ʜʦ ʫʨʦʚʥʝʡ 80,6%; 84,1%; 85,7% ʠ 

86,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʥʝ ʩʤʦʛʣʦ ʦʙʝʩʧʝʯʠʪʴ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦ 

90%.  

ʇʦʵʪʦʤʫ ʠ ʚ ʵʪʦʤ ʦʧʳʪʝ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ ɹʠ-58, 40% ʢ. ɻ., ʧʦʚʳʩʠʣʠ ʜʦ 0,3 ʣ/ʛʘ, 

ʟʜʝʩʴ ʫʞʝ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 88,7% ʘ ʥʘ 3-ʡ ʜʝʥʴ ʫʞʝ 90,7% ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 92,9% ʥʘ 7-ʡ ʜʝʥʴ, 94,2% ʥʘ 14-ʡ ʜʝʥʴ ʠ 94,9% ʥʘ 21-ʡ 

ʜʝʥʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʟʜʝʩʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʦʪʠʚ ʯʝʨʚʝʮʘ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ 

ʫʚʝʣʠʯʠʪʴ ʥʦʨʤʫ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ ɹʠ-58, 20% ʢ. ɻ., ʜʦ 0,3 ʣ/ʛʘ. 

 

 

ʀʩʧʳʪʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʝʧʘʨʘʪʦʤ ʀʤʠʜʘʢʣʦʧʨʠʜ, 35% ʢ. ɻ . ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ 

ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ. ʀʥʩʝʢʪʠʮʠʜ ʀʤʠʜʘʢʣʦʧʨʠʜ, 35% ʢ. ɻ ., ʠʩʧʳʪʘʣʠ ʧʨʦʪʠʚ ʪʣʝʡ ʥʘ ʩʦʩʥʝ ʠ 

ʤʫʯʥʠʩʪʦʛʦ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚʦʛʦ ʯʝʨʚʝʮʘ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,5 ʣ/ʛʘ.  

ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʧʨʦʪʠʚ ʪʣʝʡ ʥʘ ʩʦʩʥʝ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 84,8%, ʥʦ 

ʫʞʝ ʥʘ 3-ʡ ʜʝʥʴ ʧʦʚʳʩʠʣʘʩʴ ʜʦ 90,9%, ʘ ʥʘ 7-ʡ ʜʝʥʴ ʜʦ 91,6% ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʥʘ 14-ʡ ʠ 21-ʡ 

ʜʥʠ ʜʝʨʞʘʣʘʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ð 91,2 ʠ 90,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʛʜʝ ʧʨʠʤʝʥʠʣʠ ʧʨʝʧʘʨʘʪ ɹʠ-58, 40% ʢ. ɻ . ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,3 ʣ/ʛʘ, ʛʜʝ 

ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 86,8%, ʘ ʥʘ 3-ʡ, 7-ʡ, 14-ʡ ʠ 21-ʡ ʜʥʠ ð 93,5%; 93,0%; 

92,3% ʠ 91,3% (ʊʘʙʣʠʮʘ 1) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʚʧʦʣʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʘʱʠʪʳ ʩʦʩʝʥ ʦʪ ʪʣʝʡ. 

 

 

ʊʘʙʣʠʮʘ 2. 

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈɽʇɸʈɸʊɸ ɹɸɻʀʈɸ ʇʈʆʊʀɺ 

ʄʆɾɾɽɺɽʃʔʅʀʂʆɺʆɻʆ ʄʋʏʅʀʉʊʆɻʆ ʏɽʈɺɽʎɸ ʅɸ ʄʆɾɾɽɺɽʃʔʅʀʂɽ 

(ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ, 2017ï2018 ʛʛ., ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣ., ʂʠʙʨʘʡʩʢʠʡ ʨïʥ) 

ɺʘʨʠʘʥʪʳ 
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 ʏʠʩʣʝʥʥʦʩʪʴ ʯʝʨʚʝʮʦʚ ʥʘ 15 ʩʤ ʧʦʙʝʛʘ, 

ʵʢʟ. 
ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 

ʜʝʥʴ, % 

ɼ
ʦ
 

ʦ
ʙ
ʨ
ʘ
ʙ
ʦ
ʪ
ʢ
ʠ

 ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʜʝʥʴ: 

1 3 7 14 21 1 3 7 14 21 

ɹʠ-58, 40% 

ʢ. ʵ. 
0,3 38,2 38,2 9,5 8,4 7,8 8,1 8,6 76,4 80,6 84,1 85,7 

ʀʤʠʜʦʢʣʦʧ

ʨʠʜ, 35% 

ʢ. ʵ. 
0,5 40,5 40,5 6,1 5,0 4,3 4,1 3,8 85,7 89,1 91,8 93,2 

ʂʦʥʪʨʦʣʴ ð 32,4 32,4 34,1 36,7 41,7 48,2 53,6 ð ð ð ð 

ʅʉʈ                                                                                                                                      3,5  

 

 

ɺ ʩʣʝʜʫʶʱʝʤ ʦʧʳʪʝ, ʦʙʨʘʙʦʪʢʠ ʧʨʦʚʝʣʠ ʧʨʦʪʠʚ ʯʝʨʚʝʮʦʚ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʠ ʟʜʝʩʴ ʥʘ 

1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 85,7% (ʊʘʙʣʠʮʘ 2); ʜʘʣʝʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʣʘʩʴ ʜʦ ʫʨʦʚʥʷ 
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85,7%, ʜʘʣʝʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʣʘʩʴ ʜʦ ʫʨʦʚʥʷ 89,1% ʥʘ 3-ʡ ʜʝʥʴ; ʜʦ 91,8% ʥʘ 7-ʡ ʜʝʥʴ; ʜʦ 93,2% 

ʥʘ 14-ʡ ʜʝʥʴ; ʜʦ 94,3% ʥʘ 21-ʡ ʜʝʥʴ. ʋʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʝʩʴ ʪʘʢ ʞʝ ʥʘʭʦʜʷʪʩʷ ʧʦʯʪʠ ʥʘ 

ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʵʪʘʣʦʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ, ʛʜʝ ʧʨʠʤʝʥʠʣʠ 

ʧʨʝʧʘʨʘʪ ɹʠ-58, 40% ʢ. ɻ ., ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,3 ʣ/ʛʘ, ʟʜʝʩʴ ʥʘ 1-ʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 88,7%, ʘ ʥʘ 3-ʡ, 7-ʡ, 14-ʡ ʠ 21-ʡ ʜʥʠ ð 90,7%; 90,7%; 92,0%; 94,2% ʠ 94,9% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʧʨʦʪʠʚ 

ʯʝʨʚʝʮʦʚ ʧʨʝʧʘʨʘʪʦʤ ʀʤʠʜʦʢʣʦʧʨʠʜ, 35% ʢ. ɻ . ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,5 ʣ/ʛʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ. 

 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʝʧʘʨʘʪ ɹʠ-58, 40% ʢ. ʵ. ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,2 

ʣ/ʛʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʛʦʨʦʜʘʭ ʦʪ ʪʣʝʡ ʠ 

ʯʝʨʚʝʮʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʜʦ 0,3 ʣ/ʛʘ. ʇʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ ʫʜʦʙʥʘ ʚ ʧʨʠʤʝʥʝʥʠʠ, 

ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʧʨʠ ʥʦʨʤʝ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ ɹʠ-58, 40% ʢ. ʵ., 0,3 ʣ/ʛʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ.  

ʇʨʝʧʘʨʘʪ ʠʤʠʜʘʢʣʦʧʨʠʜ, 35% ʢ. ɻ . ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʪʣʝʡ ʥʘ 

ʩʦʩʥʝ ʠ ʯʝʨʚʝʮʦʚ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,5 ʣ/ʛʘ. ʇʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ ʫʜʦʙʥʘ ʚ 

ʧʨʠʤʝʥʝʥʠʠ, ʙʳʩʪʨʦ ʦʙʨʘʟʫʝʪ ʨʘʙʦʯʫʶ ʩʤʝʩʴ, ʧʨʦʷʚʣʝʥʠʝ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ ʩʘʨʘʥʯʦʚʳʭ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʦʩʥʦʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʉʘʨʘʥʯʘè (ʀʉ ʉʘʨʘʥʯʘ), ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʠʪ ʚ ʨʘʟʨʝʟʝ ʦʙʣʘʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ ʝʞʝʜʥʝʚʥʳʝ ʜʘʥʥʳʝ: ʧʦ ʚʠʜʘʤ ʩʘʨʘʥʯʠ, ʩʦʙʨʘʥʥʳʝ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʡ; ʜʘʥʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʨʘʙʦʪʢʘʤ. ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʷʝʪʩʷ ʠʟ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʢʥʦʧʢʠ ʠ ʤʝʥʶ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʷʤʦʡ ʚʚʦʜ ʜʘʥʥʳʭ ʚ ʙʘʟʫ ʫʜʦʙʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʬʦʨʤʘʤʠ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʚʝʜʝʥʳ ʥʘ ʜʠʩʧʣʝʡ, ʩʦʭʨʘʥʝʥʳ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ ʬʦʨʤʝ ʢʘʨʪ, ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ. 

 

 

Abstract. Questions of creation of the automated systems of monitoring of development and 

distribution harmful Acrididae in and their realizations in agricultural production are considered. 
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The basis of the ñSaranchaò information system (Sarancha IP) was developed, which contains 

daily data in the context of the regions of the Republic: by locust species collected according to the 

results of the surveys; data on chemical and biological treatments. The system is controlled from the 

main window, which has buttons and menus that allow direct input of data into the database by 

userïfriendly forms. These data can be displayed, saved and exported in the form of maps, graphs 

and tables. 

 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʤʦʥʠʪʦʨʠʥʛ, ʚʨʝʜʥʳʝ ʩʘʨʘʥʯʦʚʳʝ, 

ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ. 

 

 

Keywords: automated system, monitoring, harmful Acrididae, protection of plants. 

 

 

ʇʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʨʦʙʣʝʤ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʠʥʪʝʨʝʩʳ ʛʦʩʫʜʘʨʩʪʚʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʙʝʟ 

ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʚʨʝʜʠʪʝʣʝʡ, ʙʦʣʝʟʥʝʡ ʠ ʩʦʨʥʷʢʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʝʥʜʝʥʮʠʷʭ ʝʝ 

ʠʟʤʝʥʝʥʠʷ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨ ʟʘʱʠʪʳ ʥʝʚʦʟʤʦʞʥʘ. ʇʦʵʪʦʤʫ 

ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʚʠʪʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʚ ʪ. ʯ. ʚʨʝʜʥʳʭ ʩʘʨʘʥʯʦʚʳʭ) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʤ [1ï2].  

 

ɺ ʥʘʫʯʥʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʧʣʘʥʝ ʟʘʜʘʯʘ ʚʝʩʴʤʘ ʪʨʫʜʥʘʷ ʠ ʙʦʣʝʝ ʪʦʛʦ, ʪʨʝʙʫʝʪ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʥʝʡ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʷ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ 

ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʥʷʪʠʡ, ʪʝʨʤʠʥʦʚ ʠ ʤʝʪʦʜʦʚ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ, ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ 

ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʚʨʝʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʠ ʪʝʥʜʝʥʮʠʡ ʠʭ ʠʟʤʝʥʝʥʠʷ. ʆʜʥʘʢʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʦʥʮʝʧʮʠʠ, ʝʜʠʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʷʚʣʷʶʱʠʝʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ʠ ʧʦʩʚʷʱʝʥʥʳʝ ʚʦʧʨʦʩʘʤ ʩʦʟʜʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʠʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʨʘʟʚʠʪʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʦʩʝʚʦʚ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʝ. ʊʦʣʴʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠ ʧʦʣʥʦʮʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʠʭ ʚʳʩʦʢʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ɼʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ʦʪ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ 

ʩʧʦʩʦʙʦʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 
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ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʱʠʪʥʳʭ ʤʝʨ ʧʨʦʚʦʜʠʣʦʩʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʦʟʜʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʘʩʥʳʡ ʧʦʨʦʛ ʚʨʝʜʦʥʦʩʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʠ ʯʝʪʢʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦ 

ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʵʣʝʤʝʥʪʦʚ: ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʝʨʝʜʘʯʘ ʝʝ, ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʠʭ ʥʘʢʦʧʣʝʥʠʝ (ʭʨʘʥʝʥʠʝ). 

 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʦʭʚʘʪʠʪʴ ʚʩʶ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʝ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ [3]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ: 

 

ïʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʠ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ; 

 

ïʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ð ʚʳʙʦʨ ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʧʦʩʦʙʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 

 

ïʨʘʟʨʘʙʦʪʢʘ ʬʦʨʤ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

 

ïʚʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ; 

 

ïʨʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʠ ʢʦʜʠʬʠʢʘʪʦʨʦʚ ʜʘʥʥʳʭ; 

 

ïʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʥʘʢʦʧʣʝʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ ʠ ʧʦʠʩʢʘ ʚ ʤʘʩʩʠʚʘʭ ʜʘʥʥʳʭ; 

 

ïʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʷʟʳʢʦʚ ʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʦʡ. 

 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʘʥʘ ʦʩʥʦʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʉʘʨʘʥʯʘè 

(ʀʉ ʉʘʨʘʥʯʘ), ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚ ʨʘʟʨʝʟʝ ʦʙʣʘʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ ʝʞʝʜʥʝʚʥʳʝ ʜʘʥʥʳʝ: ʧʦ 

ʚʠʜʘʤ ʩʘʨʘʥʯʠ, ʩʦʙʨʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʡ; ʜʘʥʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʨʘʙʦʪʢʘʤ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʷʝʪʩʷ ʠʟ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʢʥʦʧʢʠ ʠ 

ʤʝʥʶ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʷʤʦʡ ʚʚʦʜ ʜʘʥʥʳʭ ʚ ʙʘʟʫ ʫʜʦʙʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʬʦʨʤʘʤʠ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʥʘ ʜʠʩʧʣʝʡ, ʩʦʭʨʘʥʝʥʳ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ 

ʬʦʨʤʝ ʢʘʨʪ, ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ.  

 

ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʣʘʩʪʠ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ çʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ ʠ ʩʦʚʝʪʫʶʱʠʭè ʩʠʩʪʝʤ ʚʦʟʤʦʞʥʦ 

ʣʠʰ ɹʚ ʪʝʩʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʟʘʱʠʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʀʂʊ. 
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ʂʨʦʤʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʦʚʝʪʫʶʱʘʷ ʩʠʩʪʝʤʘ çʉʘʨʘʥʯʘè, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʪʠʧʘ ANDROID ʠ ʩʜʘʥʘ 

ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʘʛʝʥʪʩʪʚʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 

 

ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʬʝʨʤʝʨʘʤ, 

ʩʪʫʜʝʥʪʘʤ ʠ ʧʨʝʧʦʜʦʚʘʪʝʣʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʫʟʦʚ,ʩʦʠʩʢʘʪʝʣʷʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʨʘ çʄʘʩʢʘʨʧʦʥʝè ʠʟ 

ʩʨrʴʷ ʖʞʥʦïʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʳʨʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʛʦ ʢʨʝʤʘ, 

ʟʘʥʠʤʘʶʪ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʦʚ, ʥʦ ʙʣʘʛʦʜʘʨʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, ʦʩʥʦʚʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʢʦʪʦʨʳʭ ʥʘ ʨʳʥʢʝ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʩʳʨ 

çʄʘʩʢʘʨʧʦʥʝè. ɺʝʜʫʱʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʳʨʘ, ʩʪʨʘʥʳ ʠʤʧʦʨʪʝʨʳ ð ʀʪʘʣʠʷ, ɻʝʨʤʘʥʠʷ ʠ 

ʉʐɸ. ʇʨʠʚʝʜʝʥʘ ʥʘʛʣʷʜʥʘʷ ʪʘʙʣʠʮʘ ʠʤʧʦʨʪʘ ʠ ʵʢʩʧʦʨʪʘ ʧʦ ʠʪʦʛʘʤ 2017 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʂʘʟʘʭʩʪʘʥʘ. ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ ʟʘʤʝʪʥʦ, ʥʘʩʢʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ ʩʪʨʘʥʳ. ʊʘʢ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠʤʝʝʪʩʷ ʙʦʛʘʪʘʷ ʩʳʨʴʝʚʘʷ ʙʘʟʘ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʠʚʝʜʝʥ 

ʢʦʥʢʨʝʪʥʳʡ ʩʧʠʩʦʢ ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʘʥʠʡ ʦʙʣʘʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʘʟʘʭʩʪʘʥʩʢʠʝ 

ʧʦʪʨʝʙʠʪʝʣʠ ʟʥʘʢʦʤʳ ʩ ʜʘʥʥʳʤ ʚʠʜʦʤ ʩʚʝʞʝʛʦ ʩʳʨʘ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʩʦʟʜʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʣʠʥʠʶ ʜʣʷ ʩʳʨʘ çʄʘʩʢʘʨʧʦʥʝè. ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʳʨʘ çʄʘʩʢʘʨʧʦʥʝè. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʨʘ çʄʘʩʢʘʨʧʦʥʝè 

ʧʨʝʜʩʪʘʚʣʷʪʁ ʩʦʙʦʡ ʩʣʠʚʦʯʥʦïʪʚʦʨʦʞʥʫʶ ʤʘʩʩʫ ʩʚʝʪʣʦʛʦ ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ. ɿʘʧʘʭ ð ɻ ʪʦ 

ʯʠʩʪʦʝ ʢʠʩʣʦʝ ʤʦʣʦʢʦ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʚʢʫʩʦʚ. ɺʢʫʩ ʩʣʠʚʦʯʥʳʡ ʩ ʢʠʩʣʦʪʥʳʤ ʦʪʪʝʥʢʦʤ. 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʤʷʛʢʘʷ, ʨʘʟʤʘʟʳʚʘʶʱʘʷʩ,̫ ʦʜʥʦʨʦʜʥʘʷ ʧʦ ʚʩʝʡ ʤʘʩʩʝ ʧʨʦʜʫʢʪʘ. ʇʨʠʚʝʜʝʥʘ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʨʝʮʝʧʪʫʨʘ ʩʳʨʘ çʄʘʩʢʘʨʧʦʥʝè, ʪʘʢ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʯʝʪʳʨʝ ʧʨʦʪʦʪʠʧʘ 

ʩʳʨʘ ʤʘʩʢʘʨʧʦʥʝ: 15%, 20%, 22%, 24%, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʆʩʥʦʚʥʦʡ ʫʧʦʨ ʜʝʣʘʣʩʷ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʝʛʫʩʪʘʮʠʦʥʥʫʶ 

ʦʮʝʥʢʫ. ɺʳʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ ʦʙʨʘʟʝʮ, ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
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Abstract. In the article some researchers of cheese ñMascarponeò from raw materials of the 

South Kazakhstan region are considered. Cheeses made on the basis of milk cream, occupy a small 

part of the total volume of cheese production, but thanks to specific organoleptic indicators they are 

becoming more common, the main representative of which in the market of Kazakhstan is the 

cheese ñMascarponeò. Popular producers of this cheese importing countries ð Italy, Germany and 

the USA. The table of import and export show following the results of 2017 year on the territory of 

Kazakhstan. Based on the data in this table, it is noticeable whether the increase in the level of 

cheese production of a countryïoriented to the domestic market is necessary. Since in the territory 

of South Kazakhstan there is a rich raw material base of the dairy industry, a specific list of 

operating companies of the region is given. Due to the fact that Kazakhstan consumers are already 

quite familiar with this type of fresh cheese, there is a need to create a production line for the 

Mascarpone cheese. Here are the main characteristics of the Mascarpone cheese. On organoleptic 

indicators, ñMascarponeò is a creamyïcurd mass of light cream color. Smell ð this is pure sour 

milk, without extraneous tastes. Taste creamy with an acid tint. Consistency is soft, spreadable and 

homogeneous throughout the mass of the product. The classic recipe for Mascarpone cheese is 

given, as well as four prototypes of Mascarpone cheese: 15%, 20%, 22%, 24%, two of which are 

similar in characteristics according to GOST. The main emphasis was on organoleptic indicators 

and tasting evaluation. One sample is recommended for production. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʤʷʛʢʠʡ ʩʚʝʞʠʡ ʩʳʨ, 

ʤʘʩʢʘʨʧʦʥʝ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

Keywords: dairy product, import substitution, soft fresh cheese, Mascarpone, organoleptic 

indices. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʦʛʨʘʤʤʦʡ çʇʨʦʤʳʰʣʝʥʥʦʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʂʘʟʘʭʩʪʘʥʘ 

ð 2020è ʙʫʜʫʱʝʝ ʩʪʨʘʥʳ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʦʪʨʘʩʣʝʡ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠ ʦʩʦʙʝʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʤʘʪʝʨʠʘʣʦʚ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ [1]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʤʦʣʦʯʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʂʘʟʘʭʩʪʘʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʥʠʞʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʝʨʜʳʭ ʠ ʧʦʣʫʪʚʝʨʜʳʭ ʩʳʨʦʚ. ʇʦ ʜʘʥʥʳʤ ɸʛʝʥʪʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʟʘ ʷʥʚʘʨʴïʜʝʢʘʙʨʴ 2016 ʛʦʜʘ ʚ ʩʪʨʘʥʝ ʧʨʦʠʟʚʝʜʝʥʦ 

5186,2 ʪʳʩ. ʪʦʥʥ ʤʦʣʦʢʘ, ʠʟ ʢʦʪʦʨʳʭ: ʧʝʨʝʨʘʙʦʪʘʥʥʘʷ ʞʠʜʢʠʤ ʠ ʩʣʠʚʦʯʥʳʤ ʤʘʩʣʦʤ ð 335 

946 ʪʦʥʥ, ʩʣʠʚʦʯʥʦʝ ʤʘʩʣʦ ð 14 220 ʪʦʥʥ, ʪʚʦʨʦʛ ʠ ʩʳʨ ð 16 579 ʪʦʥʥ (1450 ʪʦʥʥ), ʜʨʫʛʠʝ 

ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ð 158 728 ʪʦʥʥ (ʊʘʙʣʠʮʘ 1) [1]. 

ʉʳʨʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʳʭ ʩʣʠʚʦʢ, ʟʘʥʠʤʘʶʪ ʥʝʙʦʣʴʰʫʶ ʜʦʣʶ ʦʪ 

ʦʙʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʦʚ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ. ʆʜʥʘʢʦ ʥʘ ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʨʳʥʢʝ ʵʪʘ ʛʨʫʧʧʘ 

ʩʳʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʠʤʧʦʨʪʘ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʩʳʨʦʚ ð çʄʘʩʢʘʨʧʦʥʝè, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʳʨ ʄʘʩʢʘʨʧʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʳʥʢʝ 

ʩʣʝʜʫʶʱʠʤʠ ʩʪʨʘʥʘʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ: ʀʪʘʣʠʷ, ɻʝʨʤʘʥʠʷ ʠ ʉʐɸ (1). 
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ʊʘʙʣʠʮʘ 1. 

ʀʄʇʆʈʊ-ʕʂʉʇʆʈʊ ʉʓʈɸ ʀ ʊɺʆʈʆɻɸ ʇʆ ʀʊʆɻɸʄ 2017 ɻʆɼɸ 

ʀʤʧʦʨʪ ʧʨʦʜʫʢʮʠʠ 

ʇʨʦʜʫʢʪ ʗʥʚʘʨʴïʘʧʨʝʣʴ 2016 ʛʦʜʘ ʗʥʚʘʨʴïʘʧʨʝʣʴ 2017 

ʛʦʜʘ 

ʆʙʲʝʤ 2017 ʛʦʜʘ ʢ 

ʦʙʲʝʤʫ 2016 ʛʦʜʘ 

ʊʦʥʥ ʄʣʥ 

ʜʦʣʣʘʨʦʚ 

ʉʐɸ 

ʊʦʥʥ ʄʣʥ 

ʜʦʣʣʘʨʦʚ 

ʉʐɸ 

ʉʳʨ ʠ ʪʚʦʨʦʛ 6600 16,9 5570 20,2 ʉʥʠʞʝʥʠʝ ʥʘ 15,6% 

ʕʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ 

ʇʨʦʜʫʢʪ ʗʥʚʘʨʴïʘʧʨʝʣʴ 2016 ʛʦʜʘ ʗʥʚʘʨʴïʘʧʨʝʣʴ 2017 

ʛʦʜʘ 

ʆʙʲʝʤ 2017 ʛʦʜʘ ʢ 

ʦʙʲʝʤʫ 2016 ʛʦʜʘ 

ʊʦʥʥ ʄʣʥ 

ʜʦʣʣʘʨʦʚ 

ʉʐɸ 

ʊʦʥʥ ʄʣʥ 

ʜʦʣʣʘʨʦʚ 

ʉʐɸ 

ʉʳʨ ʠ ʪʚʦʨʦʛ 343,3 0,6409 374,2 1,5 ʋʚʝʣʠʯʝʥʠʝ ʥʘ 9% 

 

ʀʟ ʧʨʦʜʝʣʘʥʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʩʳʨ ʄʘʩʢʘʨʧʦʥʝ ʚ ʖʞʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ (ʊʘʙʣʠʮʘ 2). ʍʦʪʷ ʜʣʷ ʵʪʦʛʦ ʝʩʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ (2). 

 
ʊʘʙʣʠʮʘ 2. 

ʆʉʅʆɺʅʓɽ ʇʈɽɼʉʊɸɺʀʊɽʃʀ ʄʆʃʆʏʅʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ  

ɺ ʖɾʅʆʄ ʂɸɿɸʍʉʊɸʅɽ 

 ̄ ʅʘʟʚʘʥʠʝ ʢʦʤʧʘʥʠʠ ʆʙʝ̡ʤ ʧʨʝʜʧʨʠʷʪʠʷ ɺʳʧʫʩʢʘʝʤʘʷ ʧʨʦʜʫʢʮʠʷ 

1 ʊʆʆ çʂʦʤʧʘʥʠʷ 

ʌʫʜʤʘʩʪʝʨïʐʳʤʢʝʥʪè 

ʉʨʝʜʥʝʝ ʧʨʝʜʧʨʠʷʪʠʝ (100ï150 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

2 ʊʆʆ çʂʫʘʥʳʰïʄʂè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (ʜʦ 5 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

3 ʇʂ çʈʘʩʩʚʝʪè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (ʜʦ 5 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

4 ʊʆʆ çɻLɿè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (11ï20 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

5 ʊʆʆ çɹʘʣʙʦʙʝʢïʩʫʪè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (11ï20 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

6 ʊʆʆ çʐʠʰ ʠ ʂʆè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (11ï20 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

7 ʊʆʆ çAykanè (ɸʁʂɸʅ) ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (21ï30 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

8 ʊʆʆ çʕʤïʅʫʨè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (21ï30 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

9 ʊʆʆ çʐʳʤʢʝʥʪïʩʫʪè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (41ï50 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

10 ʊʆʆ çʂʘʟʛrʫʨʪ ʩʫʪè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (41ï50 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

11 ʊʆʆ çʉʘʡʨʘʤïʩyʪè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (41ï50 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

12 ʊʆʆ çɸʪʘʤʝʢʝʥ ʥʘʥè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (41ï50 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

13 ʊʆʆ çɼʦʥʠ LTDè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (ʜʦ 5 ʯʝʣ.) ʄʦʨʦʞʝʥʦʝ 

14 ʊʆʆ çʄʫʟʜïrʊʘʫè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (31ï40 ʯʝʣ.) ʄʦʨʦʞʝʥʦʝ 

15 ʊʆʆ çɸʟʠʷïʍʦʣʦʜè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (31ï40 ʯʝʣ.) ʄʦʨʦʞʝʥʦʝ  

16 ʊʆʆ çɹʘʣʤʫʟʜʘʢè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (41ï50 ʯʝʣ.) ʄʦʨʦʞʝʥʦʝ 

17 ʂʍ çɻʫʣʤʘʡʨʘè ʄʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (ʜʦ 5 ʯʝʣ.) ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

(ʚʝʨʙʣʶʞʴʝ) 

 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʩʳʨʘ çʄʘʩʢʘʨʧʦʥʝè ʠʟ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ 

ʖʞʥʦïʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ, ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ çʌʫʜʤʘʩʪʝʨïʐʳʤʢʝʥʪè, ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʖʞʥʦï

ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ çʇʠʱʝʚʘʷ 

ʠʥʞʝʥʝʨʠʷè ʖʞʥʦïʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʜʚʘ ʦʙʨʘʟʮʘ, ʧʦʢʘʟʘʥʥʳʝ ʚ ʊʘʙʣʠʮʘʭ 3 ʠ 4. 
 

ʊʘʙʣʠʮʘ 3. 

ʈɽʎɽʇʊʋʈɸ ʆɹʈɸɿʎɸ ˉ1 

(ʪʨʘʜʠʮʠʦʥʥʘʷ ʨʝʮʝʧʪʫʨʘ ʩʳʨʘ çʄʘʩʢʘʨʧʦʥʝè ʥʘ 500 ʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ) 

ʉʳʨʴʝ ʠ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ɺ ʥʘʪʫʨʝ ɺ ʉ.ɺ. ɺ % 

ʉʣʠʚʢʠ 20ï30% 1000 ʤʣ 934,5 95% 

ʃʠʤʦʥʥʳʡ ʩʦʢ 35 ʤʣ 3 5% 

ʀʪʦʛʦ 1035ʤʣ 937,5 100% 

 

ʊʘʙʣʠʮʘ 4. 

ʈɽʎɽʇʊʋʈɸ ʆɹʈɸɿʎɸ ˉ2 

(ʇʨʝʜʣʘʛʘʝʤʘʷ ʨʝʮʝʧʪʫʨʘ ʩʳʨʘ çʄʘʩʢʘʨʧʦʥʝè ʥʘ 500 ʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ) 

ʉʳʨʴʝ ʠ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ɺ ʥʘʪʫʨʝ, ʚ ʛ. ɺ ʉ.ɺ. ɺ % 

ʉʣʠʚʢʠ ʦʪ 15ï24% 1000 904,5 95% 

ʇʦʨʦʰʦʢ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ 3 3 5% 

ʀʪʦʛʦ 1003 907,5 100% 

 

ʇʨʦʚʝʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʩʳʨʘ ʄʘʩʢʘʨʧʦʥʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ɻʆʉʊʘ 33480-2015 ð ʉʳʨʳ ʪʚʦʨʦʞʥʳʝ (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5. 

ʆʈɻɸʅʆʃɽʇʊʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʀʉʉʃɽɼʋɽʄʆɻʆ ʉʓʈɸ çʄɸʉʂɸʈʇʆʅɽè 

ʆʙʨʘʟʝʮ ɺʥʝʰʥʠʡ ʚʠʜ ɺʢʫʩ ʠ ʟʘʧʘʭ ʂʦʥʩʠʩʪʝʥʮʠʷ 

ˉ1 ð 

15% 

ʇʦʚʝʨʭʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʨʦʚʥʘʷ 

ʛʣʘʜʢʘʷ.  

ɹʝʟ ʚʠʜʠʤʳʭ ʦʪʜʝʣʝʥʠʡ 

ʩʳʚʦʨʦʪʢʠ. 

 

ɽʩʪʴ ʣʝʛʢʠʡ ʟʘʧʘʭ 

ʩʣʠʚʦʢ 

ʅʝʞʥʘʷ, ʤʷʛʢʘʷ ʧʣʘʩʪʠʯʥʘʷ, 

ʤʘʞʫʱʘʷʩʷ, ʦʜʥʦʨʦʜʥʘʷ ʧʦ 

ʚʩʝʡ ʤʘʩʩʝ ˉ2 ð 

20% 

ˉ3 ð 

22% 

ʇʦʚʝʨʭʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʨʦʚʥʘʷ 

ʛʣʘʜʢʘʷ. ɼʦʧʫʩʢʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ 

ʩʳʚʦʨʦʪʢʠ ʥʘʣʠʯʠʝ ʢʦʥʜʝʥʩʘʪʘ. 

 

ʆʪʯʝʪʣʠʚʳʡ ʟʘʧʘʭ 

ʩʣʠʚʦʢ 

 

ʆʜʥʦʨʦʜʥʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ, ʩ 

ʯʘʩʪʠʯʥʳʤ ʦʪʜʝʣʝʥʠʝʤ 

ʩʳʚʦʨʦʪʢʠ ˉ4 ð 

24% 
 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 5, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʳʨ ʄʘʩʢʘʨʧʦʥʝ ʠʟ ʩʣʠʚʦʢ 

ʞʠʨʥʦʩʪʴʶ 15% ʠ 20% ð ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʘ 33480-2015. 

ɼʘʣʝʝ ʧʨʦʚʝʣʠ ʜʝʛʫʩʪʘʮʠʶ ʥʘ ʢʘʬʝʜʨʝ çʇʠʱʝʚʘʷ ʠʥʞʝʥʝʨʠʷè ʖʂɻʋ ʠʤ. ɸʫʵʟʦʚʘ 

(ʊʘʙʣʠʮʘ 6). 

ʀʩʭʦʜʷ ʠʟ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʨʘʟʝʮ ˉ2 ̫ʚʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʤ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʚʝʜʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
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ʊʘʙʣʠʮʘ 6. 

ɼɽɻʋʉʊɸʎʀʆʅʅɸʗ ʆʎɽʅʂɸ ʉʓʈɸ çʄɸʉʂɸʈʇʆʅɽè ʇʆ ʇʈɽɼʃɸɻɸɽʄʆʁ 

ʈɽʎɽʇʊʋʈɽ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʆʙʨʘʟʝʮ ˉ1 

(15%) 

ʆʙʨʘʟʝʮ ˉ2 

(20%) 

ʆʙʨʘʟʝʮ ˉ3 

(22%) 

ʆʙʨʘʟʝʮ ˉ4 

(24%) 

ɺʢʫʩ ʠ ʟʘʧʘʭ 9 10 7 5 

ʎʚʝʪ 5 5 4 4 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʠ ʚʥʝʰʥʠʡ ʚʠʜ 5 5 4 4 

ʀʪʦʛʦ 19 20 15 13 

 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʠʪʨʫʝʤʦʡ ʠ ʘʢʪʠʚʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʞʠʨʘ, 

ʙʝʣʢʘ, ʠ ʧʣʦʪʥʦʩʪʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʊʘʙʣʠʮʘ 7). 

 

ʊʘʙʣʠʮʘ 7. 

ʌʀɿʀʂʆïʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʈɽɼʃɸɻɸɽʄʆɻʆ ʉʓʈɸ çʄɸʉʂɸʈʇʆʅɽè 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʆʙʨʘʟʝʮ ˉ1 

(15%) 

ʆʙʨʘʟʝʮ ˉ2 

(20%) 

ʆʙʨʘʟʝʮ ˉ3 

(22%) 

ʆʙʨʘʟʝʮ ˉ4 

(24%) 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ 59,65 77,9 82,22 84,61 

ɸʢʪʠʚʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, pH 4,56 5,97 6,1 6,5 

ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ Áʊ 75 90 95 100 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 66,5 72,7 80 87,3 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 7, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʨʘʟʮʳ ˉ 1, 2 ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʘ 33480-2015. 

ʕʪʠ ʦʙʨʘʟʮʳ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʘʥʘʣʠʟ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

ʊʘʙʣʠʮʘ 8. 

ʈɽɿʋʃʔʊɸʊʓ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ ʆɹʈɸɿʎɸ ˉ2 (20%) 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʦʨʤʠʨʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ɹʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ 

ʧʘʣʦʯʝʢ (ɹɻʂʇ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 0,1 ʩʤ
3
 (ʛ) ʦʪʩʫʪʩʪʚʠʝ ʚ 0,1 ʩʤ

3
 (ʛ) 

ʇʘʪʦʛʝʥʥʘʷ ʬʣʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʘʣʴʤʦʥʝʣʣʳ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 25,0 ʩʤ
3
 (ʛ) ʦʪʩʫʪʩʪʚʠʝ ʚ 25,0 ʩʤ

3
 (ʛ) 

St. aureus ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 0,1 ʩʤ
3
 (ʛ) ʦʪʩʫʪʩʪʚʠʝ ʚ 0,1 ʩʤ

3
 (ʛ) 

ʇʣʝʩʝʥʴ 10 ʂʆɽ/ʩʤ
3
 (ʛ) ʥʝ ʙʦʣʝʝ 50 ʂʆɽ/ʩʤ

3
(ʛ) 

ɼʨʦʞʞʠ 10 ʂʆɽ/ʩʤ
3
 (ʛ) ʥʝ ʙʦʣʝʝ 50 ʂʆɽ/ʩʤ

3
(ʛ) 

ɹʠʬʠʜʦʙʘʢʪʝʨʠʠ 0,6 ʭ 10
2 
ʂʆɽ/ʩʤ

3
 (ʛ) ʅʝ ʤʝʥʝʝ 1 ʭ 10

6 
ʂʆɽ/ʩʤ

3
(ʛ 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 8, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʭʦʜʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʦʨʦʜʩʢʦʡ ʩʘʥʠʪʘʨʥʦï

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʛʦʨʦʜʘ ʐʳʤʢʝʥʪ. 

ʀʩʭʦʜʷ ʠʟ ʊʘʙʣʠʮʳ 9, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʜʫʢʪ ʦʙʣʘʜʘʝʪ ʧʦʣʝʟʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʟ ʪʘʙʣʠʮʳ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 
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ʊʘʙʣʠʮʘ 9. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʇʓʊɸʅʀʁ ɼʃʗ ʆɹʈɸɿʎʆɺ ˉ1 ʀ ˉ2 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʕʣʝʤʝʥʪʳ ʚ ʟʦʣʴʥʦʤ ʦʩʪʘʪʢʝ 

ʆʙʨʘʟʝʮ ˉ2 (20%) ʆʙʨʘʟʝʮ ˉ1 (15%) 

1 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʟʦʣʳ, ʚ % 1,15% 0,79% 

2 Na, ʤʢʛ/ʢʛ 628,0536831 233,1213789 

3 Mg, ʤʢʛ/ʢʛ 113,9213608 48,16078399 

4 Al, ʤʢʛ/ʢʛ 15,13828088 4,479789819 

5 Si, ʤʢʛ/ʢʛ 89,69734455 50,4633966 

6 P, ʤʢʛ/ʢʛ 627, 0475804 217,0933374 

7 S, ʤʢʛ/ʢʛ 51,40249824 26,37286426 

8 K, ʤʢʛ/ʢʛ 1861,78245 746,0370782 

9 Ca, ʤʢʛ/ʢʛ 2273,291692 409,4229636 

10 V, ʤʢʛ/ʢʛ 1,23412722 0,742044322 

11 Cr, ʤʢʛ/ʢʛ 0,150321464 0,450837043 

12 Mn, ʤʢʛ/ʢʛ 0,238781149 0,099907486 

13 Fe, ʤʢʛ/ʢʛ 8,653573432 4,704942592 

14 Cʦ, ʤʢʛ/ʢʛ 0,11181563 0,034544919 

15 Ni, ʤʢʛ/ʢʛ 0,161006802 0,08567432 

16 Cu, ʤʢʛ/ʢʛ 0,282050154 0,10438765 

17 Zn, ʤʢʛ/ʢʛ 3,95098765 0,417809876 

18 Mo, ʤʢʛ/ʢʛ 0,12307430 0,10430784 

19 Ag, ʤʢʛ/ʢʛ 0,11181563 0,034544919 

20 Cd, ʤʢʛ/ʢʛ 0,161006802 0,08567432 

21 Sn, ʤʢʛ/ʢʛ 0,282050154 0,10438765 

22 Sb, ʤʢʛ/ʢʛ 3,95098765 0,417809876 

23 Th, ʤʢʛ/ʢʛ 0,12307430 0,10430784 

24 U, ʤʢʛ/ʢʛ 0,282050154 0,10438765 

 

ʕʪʠ ʚʝʱʝʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʚʠʜʝ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʥʦ ʯʘʩʪʴ ʠʟ ʥʠʭ ʩʚʷʟʘʥʳ ʩ ʙʝʣʢʘʤʠ, 

ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʘʠʙʦʣʝʝ ʫʩʚʦʷʝʤʳʤʠ. ʂʘʣʠʡ, ʤʘʛʥʠʡ, ʢʘʣʴʮʠʡ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ ʠ ʤʝʜʴ 

(ʤʘʢʨʦʵʣʝʤʝʥʪʳ) ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʟʘʤʝʪʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɺʩʝ ʵʪʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 

ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʂ ʧʨʠʤʝʨʫ, ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʴʮʠʷ ʵʪʦʪ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʚ ʧʠʪʘʥʠʠ ʢʘʢ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ, ʪʘʢ ʠ ʣʠʮ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ. ʄʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʩʪʦʷʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦ 

ʫʩʚʦʷʝʤʦʩʪʠ ʢʘʣʴʮʠʷ, ʯʝʤ ʤʷʩʦ ʠ ʨʳʙʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʜʣʷ ʜʝʪʝʡ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʩʪʝʡ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚ ʥʠʭ ʢʘʣʴʮʠʷ, ʜʝʬʠʮʠʪ ʢʦʪʦʨʦʛʦ ʥʝ 

ʫʜʘʩʪʩʷ ʚʦʩʧʦʣʥʠʪʴ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʖʞʥʦïʂʘʟʘʭʩʪʘʥʩʢʠʡ ʨʝʛʠʦʥ ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʦʡ ʙʘʟʦʡ ʨʝʩʫʨʩʦʚ ʤʦʣʦʯʥʳʭ ʢʦʤʧʘʥʠʡ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʥʦʚʳʡ ʧʨʦʜʫʢʪ. ʕʪʦ ʫʜʦʚʣʝʪʚʦʨʠʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʢʫʩʳ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʉʥʠʟʠʪ ʠʤʧʦʨʪ ʚʚʦʟʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʩʳʨ çʄʘʩʢʘʨʧʦʥʝè ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ ʨʝʮʝʧʪʫʨʝ, ʩ ʟʘʤʝʥʦʡ ʠʥʛʨʝʜʠʝʥʪʘ 

ʣʠʤʦʥʥʦʛʦ ʩʦʢʘ ʥʘ ʧʦʨʦʰʦʢ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ɻʆʉʊʘ.  
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʥʘ ʦʩʥʦʚʝ 

ʢʫʤʳʩʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ Lactobacillus acidophilus ʠ Bifidobacterium 

spp., ʩʣʫʞʘʱʠʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 

ʢʠʰʝʯʥʠʢʘ. ʆʙʦʛʘʱʝʥʥʳʝ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ð ɻ ʪʦ ʥʦʚʳʡ ʰʘʛ ʚ ʨʘʟʚʠʪʠʠ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʧʠʩʘʥʳ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ. 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ, ʯʪʦ ʧʨʦʙʠʦʪʠʢ ʦʧʪʠʤʠʟʠʨʫʝʪ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ 

ʨʝʛʫʣʠʨʫʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʠ ʧʨʦʮʝʩʩ ʧʠʱʝʚʘʨʝʥʠʷ. ɺ 

ʩʦʩʪʘʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʭʦʜʷʪ ʧʨʦʙʠʦʪʠʢʠ ʠ ʧʨʝʙʠʦʪʠʢʠ. ʇʨʦʙʠʦʪʠʢʠ 

ð ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ʠ ʣʘʢʪʦʙʘʢʪʝʨʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʭʦʜʷʱʝʡ ʨʝʮʝʧʪʫʨʳ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʥʘ ʦʩʥʦʚʝ ʢʫʤʳʩʘ ʩ 

ʧʨʦʙʠʦʪʠʢʦʤ, ʚ 10 ʛ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʘʪʩʷ ʚʝʱʝʩʪʚʘ ʠ ʞʠʚʳʝ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʝ ʙʘʢʪʝʨʠʠ: 

10,0Ĭ10
8
 ʂʆɽ (Lactobacillus acidophilus ð 1,5Ĭ10

8
 ʂʆɽ; Bifidobacterium spp. (Bifidobacterium 

bifidum, Bifidobacterium longum, Bifidobacterium infantis, Bifidobacterium lactic) ð 8,5Ĭ10
8
 

ʂʆɽ); ʵʢʩʪʨʘʢʪ ʧʣʦʜʦʚ ʬʝʥʭʝʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Foeniculum vulgare Mill.) ð 670 ʤʛ; ʵʢʩʪʨʘʢʪ 

ʮʚʝʪʢʦʚ ʨʦʤʘʰʢʠ ʘʧʪʝʯʥʦʡ (Matricaria chamomilla L.) ð 500 ʤʛ; ʠʥʫʣʠʥ ð 500 ʤʛ. ɹr ʣʠ 
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ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʫʤʳʩʘ ʩ ʨʘʟʥʳʤʠ ʜʦʟʘʤʠ 

ʚʥʝʩʝʥʥʦʡ ʜʦʙʘʚʢʠ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 5 ʦʙʨʘʟʮʦʚ ʠ ʚʳʙʨʘʥ ʦʜʠʥ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ.  

ɺʳʷʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ ʢʫʤʳʩʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʦʜʘ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʩʚʦʡʩʪʚ ʢʫʤʳʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʢʦï

ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ. ʋʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʦʙʨʘʟʮʳ. 

 

Abstract. This article is devoted to the study of a fermented milk based on koumiss with the 

addition of probiotic cultures Lactobacillus acidophilus and Bifidobacterium spp., which serve to 

create favorable conditions for the development of useful intestinal microflora. Enriched milk 

products are a new step in the development of the food industry. Useful properties of a sour milk 

drink are described. 

The article describes that the probiotic optimizes the functions of the body, supports and 

regulates the physiological balance of the intestinal microflora and the process of digestion. 

Functional dairy products include probiotics and prebiotics. Probiotics ð bifidobacteria and 

lactobacilli, microorganisms necessary for life, functioning in the large intestine. To determine the 

appropriate formula of a fermented milk based on koumiss with a probiotic, in 10 grams of which 

substances are contained: live lyophilized bacteria ð 10.0Ĭ10
8
 CFU (Lactobacillus acidophilus ð 

1.5Ĭ10
8
 CFU; Bifidobacterium spp. (Bifidobacterium bifidum, Bifidobacterium longum, 

Bifidobacterium infantis, Bifidobacterium lactic) ð 8.5Ĭ108 CFU); extract of fruits of fennel 

ordinary (Foeniculum vulgare Mill.) ð 670 mg; extract of chamomile flowers (Matricaria 

chamomilla L.) ð 500 mg; inulin ð 500 mg. Research was conducted on the consumer 

characteristics of koumiss with different doses of the added additive. Five samples were developed, 

and one optimal option was selected.  

The required content of the drug in koumiss to obtain optimal physicochemical and 

organoleptic properties.  

The conclusion is made about the need to use this kind of preparation to improve the 

properties of koumiss and the possibility of using it as a sourïmilk drink for preventive purposes. 

The data of organoleptic and physicochemical analyzes are given. Optimal samples are established. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʧʠʪʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʝʭʥʦʣʦʛʠʷ, ʧʠʱʝʚʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʠʱʝʚʘʷ ʜʦʙʘʚʢʘ. 

 

Keywords: dairy product, food, production, technology, food industry, food additive. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʝʢʪʦʨ ʤʦʣʦʢʘ, ʢʫʤʳʩʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘ ʨʳʥʢʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʧʫʩʢ ʢʫʤʳʩʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʨʘʩʪʝʪ. ʈʦʩʪ ʦʙʲʝʤʦʚ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʪʨʝʙʫʝʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʩʙʳʪʘ, ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʵʪʦʪ ʧʨʦʜʫʢʪ ʩʦʜʝʨʞʠʪ ʩʚʳʰʝ ʩʪʘ ʮʝʥʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʢʫʤʳʩ ʚʭʦʜʷʪ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚʝʱʝʩʪʚʘ: ʙʝʣʢʠ, ʞʠʨʳ, ʫʛʣʝʚʦʜʳ, 

http://www.bulletennauki.com/
https://ru.wikipedia.org/wiki/Mill.
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ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ, ʚʠʪʘʤʠʥʳ. ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ ʢʫʤʳʩʘ ʭʦʨʦʰʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʣʝʛʢʦ ʠ ʧʦʣʥʦʩʪʴʶ ʫʩʚʘʠʚʘʶʪʩʷ [1].  

ʂʫʤʳʩ ð ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʥʘʧʠʪʦʢ, ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʦʜʫʢʪ ʩʤʝʰʘʥʥʦʛʦ 

ʩʧʠʨʪʦʚʦ-ʤʦʣʦʯʥʦ-ʢʠʩʣʦʛʦ ʙʨʦʞʝʥʠʷ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʦʞʝʥʠʷ ʤʦʣʦʯʥʦʛʦ 

ʩʘʭʘʨʘ ʚ ʥʝʤ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʜʦ 3,5% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʦʢʦʣʦ 1% ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʢʠʩʣʦʪʳ, ʣʝʪʫʯʠʭ ʢʠʩʣʦʪ, ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʬʝʨʤʝʥʪʦʚ ʠ 

ʪ ʜ. ɿʘʢʚʘʩʢʘ ʜʣʷ ʧʨʦʜʫʢʪʘ ʩʦʩʪʦʠʪ ʠʟ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʩʪʨʝʧʪʦʢʦʢʢʦʚ, ʧʘʣʦʯʝʢ, ʜʨʦʞʞʝʡ [2].  

ʆʙʦʛʘʱʝʥʥʳʝ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ð ɻ ʪʦ ʥʦʚʳʡ ʰʘʛ ʚ ʨʘʟʚʠʪʠʠ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʛʦʨʦʞʘʥʝ, ʠʩʧʳʪʳʚʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ð ʧʠʱʝʚʳʭ ʚʦʣʦʢʥʘʭ, ʚʠʪʘʤʠʥʘʭ. 

ɹʠʦʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʫʣʫʯʰʘʶʱʠʝ ʟʜʦʨʦʚʴʝ [3]. 

ɺ ʩʦʩʪʘʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʭʦʜʷʪ ʧʨʦʙʠʦʪʠʢʠ ʠ ʧʨʝʙʠʦʪʠʢʠ. 

ʇʨʦʙʠʦʪʠʢʠ ð ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ʠ ʣʘʢʪʦʙʘʢʪʝʨʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ. ʇʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ 

ʧʠʪʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʞʠʚʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʠʢʨʦʙʥʦʛʦ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʧʦʩʦʙʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʟʜʦʨʦʚʴʝ 

ʙʣʘʛʦʜʘʨʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ɹʠʬʠʜʦʙʘʢʪʝʨʠʠ ʧʦʜʘʚʣʷʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʛʥʠʣʦʩʪʥʳʭ ʠ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦʙʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝʨʝʚʘʨʠʚʘʥʠʶ ʫʛʣʝʚʦʜʦʚ, ʦʙʨʘʟʫʶʪ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ ʠ ʚʠʪʘʤʠʥ ʂ. 

ʃʘʢʪʦʙʘʢʪʝʨʠʠ ʧʨʝʚʨʘʱʘʶʪ ʣʘʢʪʦʟʫ ʠ ʜʨʫʛʠʝ ʫʛʣʝʚʦʜʳ ʚ ʤʦʣʦʯʥʫʶ ʢʠʩʣʦʪʫ, ʪʝʤ ʩʘʤʳʤ, 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʨʦʩʪ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ. ʇʨʝʙʠʦʪʠʢʠ ð ʧʠʪʘʥʠʝ ʜʣʷ 

ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠ ʣʘʢʪʦʙʘʢʪʝʨʠʡ, ʫʛʣʝʚʦʜʳ, ʢʦʪʦʨʳʝ ʥʝ ʨʘʩʱʝʧʣʷʶʪʩʷ ʚ ʚʝʨʭʥʠʭ ʦʪʜʝʣʘʭ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʇʨʝʙʠʦʪʠʢʠ ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ çʧʨʘʚʠʣʴʥʳʭè 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ð ʙʠʬʠʜʦï ʠ ʣʘʢʪʦʙʘʢʪʝʨʠʡ. ʇʨʘʚʠʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʢʠʰʝʯʥʘʷ 

ʤʠʢʨʦʬʣʦʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʢʘʢ 100:1. 

ʅʘʨʫʰʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʨʘʟʥʳʭ ʤʠʢʨʦʙʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʥʘʟʳʚʘʝʪʩʷ ʜʠʩʙʘʢʪʝʨʠʦʟʦʤ ʠʣʠ ʜʠʩʙʠʦʟʦʤ [3].  

ʈʝʛʫʣʷʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʝʪ ʠʤʤʫʥʠʪʝʪ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʨʘʟʚʠʪʠʝ ʘʣʣʝʨʛʠʠ, ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ [3].  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʟʫʯʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʫʤʳʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʙʠʦʪʠʢʘ ʜʣʷ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʝ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʥʘ ʦʩʥʦʚʝ ʢʫʤʳʩʘ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ, ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ çʌʫʜʤʘʩʪʝʨïʐʳʤʢʝʥʪè, ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʖʞʥʦï

ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ çʇʠʱʝʚʘʷ 

ʠʥʞʝʥʝʨʠʷè ʖʞʥʦïʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ɺ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʬʠʣʷ çʂʦʥʩʪʨʫʢʮʠʦʥʥʳʝ 

ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳè ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ʀʉʇ-
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ʄʉ). ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ: ʪʝʤʧʝʨʘʪʫʨʘ 22,6 Áʉ, ʚʣʘʞʥʦʩʪʴ 65%, ʜʘʚʣʝʥʠʝ 712 ʤʤ. 

ʨʪ. ʩʪ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʦʨʦʜʩʢʦʡ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʛʦʨʦʜʘ ʐʳʤʢʝʥʪ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʙʠʦʪʠʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʚ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʧʨʝʧʘʨʘʪ çʈʦʪʘʙʠʦʪʠʢè. ʈʦʪʘʙʠʦʪʠʢ ð 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʙʠʦʪʠʢ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʞʠʚʳʝ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʝ ʣʘʢʪʦï ʠ 

ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ Lactobacillus acidophilus, Bifidobacterium spp., ʘ ʪʘʢʞʝ ʵʢʩʪʨʘʢʪʳ ʧʣʦʜʦʚ 

ʬʝʥʭʝʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ ʮʚʝʪʢʦʚ ʨʦʤʘʰʢʠ ʘʧʪʝʯʥʦʡ ʠ ʠʥʫʣʠʥ. ʃʘʢʪʦï ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ 

(Lactobacillus acidophilus, Bifidobacterium bifidum, Bifidobacterium longum, Bifidobacterium 

infantis, Bifidobacterium lactic) ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦïʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʜʘʚʣʷʶʪ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʰʠʛʝʣʣ, ʨʦʪʘʚʠʨʫʩʦʚ, ʧʨʦʪʝʷ, ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʦʡ 

ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʥʝʢʦʪʦʨʳʭ ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʠʭ ʘʜʛʝʟʠʠ ʢ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ [4]. 

ʃʘʢʪʦ- ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʣʝʟʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʠ ʨʝʛʫʣʠʨʫʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ɾʂʊ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʘʶʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʦʙʣʘʜʘʶʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʩʠʥʪʝʟʠʨʫʶʪ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʚʠʪʘʤʠʥʳ (ʂ, ʛʨʫʧʧʳ ɺ, ʧʘʥʪʦʪʝʥʦʚʫʶ ʢʠʩʣʦʪʫ), 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʩʘʩʳʚʘʥʠʶ ʞʝʣʝʟʘ, ʢʘʣʴʮʠʷ, ʚʠʪʘʤʠʥʘ D. ʃʘʢʪʦï ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ 

ʘʢʪʠʚʠʟʠʨʫʶʪ ʧʨʠʩʪʝʥʦʯʥʦʝ ʧʠʱʝʚʘʨʝʥʠʝ, ʫʯʘʩʪʚʫʶʪ ʚ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤ ʨʘʩʱʝʧʣʝʥʠʠ 

ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ ʠ ʧʨʦʮʝʩʩʘʭ ʤʝʪʘʙʦʣʠʟʤʘ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ ʠ ʍʉ. ʉʦʟʜʘʚʘʝʤʘʷ 

ʣʘʢʪʦʙʘʢʪʝʨʠʷʤʠ ʢʠʩʣʘʷ ʩʨʝʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ 85ï

95% ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʦʨʛʘʥʠʟʤʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʈʦʪʘʙʠʦʪʠʢ ʦʧʪʠʤʠʟʠʨʫʝʪ ʬʫʥʢʮʠʠ 

ʦʨʛʘʥʠʟʤʘ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ 

ʠ ʧʨʦʮʝʩʩ ʧʠʱʝʚʘʨʝʥʠʷ [4]. 

ʕʢʩʪʨʘʢʪ ʧʣʦʜʦʚ ʬʝʥʭʝʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Foeniculum vulgare Mill.) ʩʦʜʝʨʞʠʪ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʬʣʘʚʦʥʦʠʜʳ ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʣʘʙʠʪʝʣʴʥʳʝ 

ʠ ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʦʩʦʙʝʥʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʛʣʘʜʢʠʭ ʤʳʰʮ ʢʠʰʝʯʥʠʢʘ). 

ʉʪʠʤʫʣʠʨʫʶʪ ʧʨʦʮʝʩʩ ʧʠʱʝʚʘʨʝʥʠʷ, ʫʤʝʥʴʰʘʶʪ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʢʠʰʝʯʥʠʢʝ, ʫʣʫʯʰʘʶʪ 

ʦʪʭʦʞʜʝʥʠʝ ʛʘʟʦʚ, ʫʩʪʨʘʥʷʶʪ ʩʧʘʟʤʳ ʢʠʰʝʯʥʠʢʘ. 

ʕʢʩʪʨʘʢʪ ʮʚʝʪʢʦʚ ʨʦʤʘʰʢʠ ʘʧʪʝʯʥʦʡ (Matricaria chamomilla L.) ʩʦʜʝʨʞʠʪ ʵʬʠʨʥʦʝ 

ʤʘʩʣʦ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʭʘʤʘʟʫʣʝʥ, ʧʨʦʭʘʤʘʟʫʣʝʥ, ʜʨʫʛʠʝ ʪʝʨʧʝʥʳ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʳ; ʘ 

ʪʘʢʞʝ ʬʣʘʚʦʥʦʠʜʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʤʘʢʨʦï ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʘʨʦʪʠʥ, ʘʩʢʦʨʙʠʥʦʚʫʶ 

ʢʠʩʣʦʪʫ, ʙʝʪʘïʩʠʪʦʩʪʝʨʠʥ, ʭʦʣʠʥ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʷʚʣʷʝʪ ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, ʘʥʪʠʤʠʢʨʦʙʥʳʝ, 

ʚʷʞʫʱʠʝ, ʧʦʪʦʛʦʥʥʳʝ, ʞʝʣʯʝʛʦʥʥʳʝ ʠ ʩʝʜʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʦʚʳʰʘʝʪ ʩʝʢʨʝʪʦʨʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʞʝʣʝʟ, ʚʦʟʙʫʞʜʘʝʪ ʘʧʧʝʪʠʪ, ʫʩʪʨʘʥʷʝʪ ʩʧʘʟʤʳ ʢʠʰʝʯʥʠʢʘ, 

ʧʦʜʘʚʣʷʝʪ ʙʨʦʜʠʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʫʣʫʯʰʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [5]. 

ʀʥʫʣʠʥ ð ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ, ʧʦʣʠʤʝʨ Dïʬʨʫʢʪʦʟʳ. ʇʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ɾʂʊ, ʢʘʢ ʧʨʝʙʠʦʪʠʢ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ 

http://www.bulletennauki.com/
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ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʩʘʩʳʚʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʣʠʧʠʜʥʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʦʚ [5]. 

ʈʦʪʘʙʠʦʪʠʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʠʝʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʢ ʨʘʮʠʦʥʫ ʧʠʪʘʥʠʷ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʣʘʢʪʦï ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ, ʵʬʠʨʥʳʭ ʤʘʩʝʣ, 

ʬʣʘʚʦʥʦʠʜʦʚ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʤʘʢʨʦï ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩ ʮʝʣʴʶ ʨʝʛʫʣʷʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ ɾʂʊ ʠ ʫʣʫʯʰʝʥʠʷ ʧʠʱʝʚʘʨʝʥʠʷ. ʇʨʦï ʠ ʧʨʝʙʠʦʪʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʱʝʤʫ ʫʢʨʝʧʣʝʥʠʶ ʦʨʛʘʥʠʟʤʘ, ʧʦʚʳʰʝʥʠʶ 

ʠʤʤʫʥʠʪʝʪʘ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʟʚʠʪʠʝ ʛʘʩʪʨʦʵʥʪʝʨʠʪʘ, ʜʠʩʧʝʧʩʠʠ, ʜʠʘʨʝʠ (ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʠʝʤʦʤ ʘʥʪʠʙʠʦʪʠʢʦʚ), ʛʦʩʧʠʪʘʣʴʥʦʡ ʜʠʘʨʝʠ, ʪʨʘʥʟʠʪʦʨʥʳʭ ʜʠʩʬʫʥʢʮʠʡ ʢʠʰʝʯʥʠʢʘ ʫ ʜʝʪʝʡ 

(ʜʠʘʨʝʠ, ʟʘʧʦʨʘ, ʤʝʪʝʦʨʠʟʤʘ, ʢʦʣʠʢ), ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ, ʧʦʝʟʜʢʘʤʠ ʠ 

ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ; ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ (ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʘʩʪʤʘ, ʵʢʟʝʤʘ, 

ʘʪʦʥʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ, ʜʠʘʪʝʟ) [5]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʭʦʜʷʱʝʡ ʨʝʮʝʧʪʫʨʳ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʥʘ ʦʩʥʦʚʝ ʢʫʤʳʩʘ ʩ 

ʧʨʦʙʠʦʪʠʢʦʤ, ʚ 10 ʛʨʘʤʤʘʭ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʘʪʩʷ ʚʝʱʝʩʪʚʘ: ʞʠʚʳʝ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʝ 

ʙʘʢʪʝʨʠʠ ð 10,0Ĭ10
8
 ʂʆɽ (Lactobacillus acidophilus ð 1,5Ĭ10

8
 ʂʆɽ; Bifidobacterium spp. 

(Bifidobacterium bifidum, Bifidobacterium longum, Bifidobacterium infantis, Bifidobacterium 

lactic) ð 8,5Ĭ10
8
 ʂʆɽ); ʵʢʩʪʨʘʢʪ ʧʣʦʜʦʚ ʬʝʥʭʝʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Foeniculum vulgare Mill.) 

ð 670 ʤʛ; ʵʢʩʪʨʘʢʪ ʮʚʝʪʢʦʚ ʨʦʤʘʰʢʠ ʘʧʪʝʯʥʦʡ (Matricaria chamomilla L.) ð 500 ʤʛ; ʠʥʫʣʠʥ 

ð 500 ʤʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʫʤʳʩʘ ʩ ʨʘʟʥʳʤʠ 

ʜʦʟʘʤʠ ʚʥʝʩʝʥʥʦʡ ʜʦʙʘʚʢʠ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 5 ʦʙʨʘʟʮʦʚ ʠ ʚʳʙʨʘʥ ʦʜʠʥ ʦʧʪʠʤʘʣʴʥʳʡ 

ʚʘʨʠʘʥʪ [6]. 

 

ʊʘʙʣʠʮʘ 1. 

ʆʈɻɸʅʆʃɽʇʊʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʈʆɼʋʂʊɸ 

N 

ʦʙʨʘʟʮʘ 

% 

ʩʦʜʝʨʞʘʥʠʝ 

ʜʦʙʘʚʢʠ 

ɺʢʫʩ ɿʘʧʘʭ 

1 1% ʂʠʩʣʦʤʦʣʦʯʥʳʡ. ʅʝʪ ʚʳʨʘʞʝʥʥʦʛʦ 

ʧʨʠʚʢʫʩʘ  

ʅʝʪ ʚʳʨʘʞʝʥʥʦʛʦ ʟʘʧʘʭʘ  

2 3% ʇʨʠʷʪʥʳʡ ʩʣʝʛʢʘ ʩʣʘʜʢʦʚʘʪʳʡ, ʤʷʛʢʠʡ 

ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʚʢʫʩ 

ʅʝʪ ʚʳʨʘʞʝʥʥʦʛʦ ʟʘʧʘʭʘ  

3 5% ʇʨʠʷʪʥʳʡ ʩʣʘʜʢʠʡ ʚʢʫʩ, ʩ ʧʨʠʷʪʥʳʤ 

ʧʨʠʚʢʫʩʦʤ 

ʉ ʣʝʛʢʠʤ ʟʘʧʘʭʦʤ ʬʝʥʭʝʣʷ ʠ 

ʘʧʪʝʯʥʦʡ ʨʦʤʘʰʢʠ 

4 7% ʉʣʘʜʢʠʡ ʚʢʫʩ, ʩ ʚʳʨʘʞʝʥʥʳʤ 

ʧʨʠʚʢʫʩʦʤ ʬʝʥʭʝʣʷ 

ɺʳʨʘʞʝʥʥʳʡ ʟʘʧʘʭ ʬʝʥʭʝʣʷ ʠ 

ʨʦʤʘʰʢʠ 

5 10% ʇʨʠʪʦʨʥʳʡ, ʩ ʚʳʨʘʞʝʥʥʳʤ ʧʨʠʚʢʫʩʦʤ ʈʝʟʢʠʡ ʟʘʧʘʭ ʬʝʥʭʝʣʷ ʠ ʘʧʪʝʯʥʦʡ 

ʨʦʤʘʰʢʠ 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʮʝʧʪʫʨʳ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʦʡ, ʧʦʚʳʰʘʶʱʝʡ 

ʩʚʦʡʩʪʚʘ ʢʫʤʳʩʘ, ʷʚʣʷʝʪʩʷ 5% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʥʘʧʠʪʢʘ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ 

ʥʘʧʠʪʢʘ.  

ʀʩʭʦʜʷ ʠʟ ʊʘʙʣʠʮʳ 1 ʙʣʠʟʦʢ ʢ ʥʦʨʤʘʪʠʚʥʳʤ ʜʘʥʥʳʤ ʦʙʨʘʟʝʮ ʥʦʤʝʨ 3 [7]. 
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ʊʘʙʣʠʮʘ 2.  

ʈɽʎɽʇʊʋʈɸ ʂʀʉʃʆʄʆʃʆʏʅʆɻʆ ʅɸʇʀʊʂɸ ʅɸ ʆʉʅʆɺɽ ʂʋʄʓʉɸ 

ʉ ɼʆɹɸɺʃɽʅʀɽʄ çʈʆʊɸɹʀʆʊʀʂɸè, ʥʘ 1000 ʢʛ 

ʉʳʨʴʝ ʠ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ɺ ʥʘʪʫʨʝ ɺ % 

ʂʫʤʳʩ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ 1,4% 1000 95% 

ʈʦʪʘʙʠʦʪʠʢ 50 5% 

ʀʪʦʛʦ 1050 100% 

 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3.  

ʌʀɿʀʂʆïʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʋʄʓʉɸ ʉ ɼʆɹɸɺʃɽʅʀɽʄ ʕʋɹʀʆʊʀʂɸ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 

ʂʦʥʪʨʦʣʴ  

(ʙʝʟ ʚʥʝʩʝʥʠʷ 

ʵʫʙʠʦʪʠʢʘ) 

% ɻ ʫʙʠʦʪʠʢʘ 

1  3  5  7  10  

ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ 90,45 89,65 87,9 86,22 84,61 82,3 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʧʠʨʪʘ, %, 0,5 0,5 0,5 0,2 0,2 0,2 

ʇʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʘʣʴʤʦʥʝʣʣʳ 

ð ð ð ð ð ð 

ʊʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ <75 <75 75 75 75 75 

 

ʀʟ ʊʘʙʣʠʮʳ 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʤʦʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʧʨʦʜʫʢʪʘ, ʪʘʢ ʢʘʢ ʧʦʚʳʰʘʝʪʩʷ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʝʛʦ ʢʘʯʝʩʪʚʦ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 4.  

ɼɽɻʋʉʊɸʎʀʆʅʅɸʗ ʆʎɽʅʂɸ ʂʋʄʓʉɸ ʉ ɼʆɹɸɺʃɽʅʀɽʄ ʕʋɹʀʆʊʀʂɸ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 1% 3% 5% 7% 10% 

ɺʢʫʩ ʠ ʟʘʧʘʭ 5 7 10 9 6 

ʎʚʝʪ 3 4 5 4 3 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʠ ʚʥʝʰʥʠʡ ʚʠʜ 3 4 5 4 3 

ʀʪʦʛʦ 11 15 20 17 12 

 

ɺ ʊʘʙʣʠʮʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 
ʊʘʙʣʠʮʘ 5.  

ʈɽɿʋʃʔʊɸʊʓ ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 1% 3% 5% 7% 10% 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ  1,4 1,35 1,35 1,35 1,3 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 2,43 2,38 2,3 2,1 1,9 

ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ 73 78 85 83 80 

ɿʥʘʯʝʥʠʝ pH 4,29 4,36 4,41 4,46 4,52 

 

ɸʥʘʣʠʟ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚʳʧʦʣʥʷʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʞʠʨʦʤʝʨʘ ʧʦ ɻʆʉʊʫ 5867-90. ʂʘʢ 

ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʠʟ ʊʘʙʣʠʮʳ 5, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʥʘʯʝʥʠʷ ʞʠʨʘ 1,35% ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

http://www.bulletennauki.com/
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ʧʨʝʧʘʨʘʪʘ 3% ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʢʫʤʳʩʝ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʧʨʦʜʫʢʪʝ, ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʘ 10%.  

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʙʘʚʣʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʠ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʪʤʝʪʢʠ ʚ 85, ʪʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʝʨʝʩʪʘʝʪ ʨʘʩʪʠ ʠ ʥʘʯʠʥʘʝʪ 

ʧʦʩʪʝʧʝʥʥʦ ʦʧʫʩʢʘʪʴʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʧʨʦʜʫʢʪʝ.  

 

ʊʘʙʣʠʮʘ 6.  

ʈɽɿʋʃʔʊɸʊʓ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 

ʈʝʛʠʩʪ-

ʨʘʮʠʦʥ-

ʥʳʡ 

ʥʦʤʝʨ 

ʅʘʠʤʝ-

ʥʦʚʘʥʠʝ 

ʦʙʨʘʟʮʘ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʦʨʤʠʨʫ-

ʝʤʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʅɼ ʥʘ ʤʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡ 

ʂʫʤʳʩ ʩ 

ʵʫʙʠʦʪʠʢʘʤʠ 

ɹʘʢʪʝʨʠʠ ʛʨʫʧʧʳ 

ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ (ɹɻʂʇ) 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 0,1 ʩʤ
3
 (ʛ) 

ʦʪʩʫʪʩʪʚʠʝ ʚ 

0,1 ʩʤ
3
 (ʛ) 

ɻʆʉʊ 32901-

2014 

ʇʘʪʦʛʝʥʥʘʷ ʬʣʦʨʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʘʣʴʤʦʥʝʣʣʳ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 25,0 ʩʤ
3
 (ʛ) 

ʦʪʩʫʪʩʪʚʠʝ ʚ 

25,0 ʩʤ
3
 (ʛ) 

ɻʆʉʊ 31659-

2012 

St. aureus ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚ 0,1 ʩʤ
3
 (ʛ) 

ʦʪʩʫʪʩʪʚʠʝ ʚ 

0,1 ʩʤ
3
 (ʛ) 

ɻʆʉʊ 20247-

2016 

ʇʣʝʩʝʥʴ 10 ʂʆɽ/ʩʤ
3
 (ʛ) ʥʝ ʙʦʣʝʝ 50 

ʂʆɽ/ʩʤ
3
 (ʛ) 

ɻʆʉʊ 

10444.12-2013 

ɼʨʦʞʞʠ 10 ʂʆɽ/ʩʤ
3
 (ʛ) ʥʝ ʙʦʣʝʝ 

50 ʂʆɽ/ʩʤ
3
 

(ʛ) 

ɻʆʉʊ 

10444.12-2013 

ɹʠʬʠʜʦʙʘʢʪʝʨʠʠ 1,2Ĭ10
6 

ʂʆɽ/ʩʤ
3
 (ʛ) 

ʅʝ ʤʝʥʝʝ  

1Ĭ10
6 

ʂʆɽ/ʩʤ
3
 (ʛ) 

 

 

 ɺ ʭʦʜʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʜʨʦʞʞʝʡ ʠ ʧʣʝʩʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɻʆʉʊ ʈ 52974-2008 ʂʫʤʳʩ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (1). 

 

ʊʘʙʣʠʮʘ 7. 

ʍʀʄʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʂʀʉʃʆʄʆʃʆʏʅʆɻʆ ʅɸʇʀʊʂɸ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʝʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 

ʌʘʢʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʝʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 

ʌʘʢʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ 

1 Li, ʤʢʛ/ʢʛ 0 10 Zn, ʤʢʛ/ʢʛ 0 

2 Be, ʤʢʛ/ʢʛ 0 11 Mn, ʤʢʛ/ʢʛ 0 

3 B, ʤʢʛ/ʢʛ 0 12 Fe, ʤʢʛ/ʢʛ 0 

4 Na, ʤʢʛ/ʢʛ 6,69 13 Cl, ʤʢʛ/ʢʛ 9,27 

5 Mg, ʤʢʛ/ʢʛ 1,81 14 Mn, ʤʢʛ/ʢʛ 0 

6 Al, ʤʢʛ/ʢʛ 0 15 Fe, ʤʢʛ/ʢʛ 0 

7 P, ʤʢʛ/ʢʛ 7,89 16 S, ʤʢʛ/ʢʛ 0 

8 K, ʤʢʛ/ʢʛ 21,71 17 Si, ʤʢʛ/ʢʛ 0,15 

9 Ca, ʤʢʛ/ʢʛ 12,98 18 Cu, ʤʢʛ/ʢʛ 0 

 

ɺ ʥʘʧʠʪʢʝ ʩʦʜʝʨʞʠʪʩʷ 21,71% ʢʘʣʠʷ (ʊʘʙʣʠʮʘ 7) ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  
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ɺʳʚʦʜʳ 

 ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʮʝʧʪʫʨʳ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʦʡ, ʧʦʚʳʰʘʶʱʝʡ 

ʩʚʦʡʩʪʚʘ ʢʫʤʳʩʘ, ʷʚʣʷʝʪʩʷ 5% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʥʘʧʠʪʢʘ. 

ʄʥʦʛʠʝ ʪʝʭʥʦʛʝʥʥʳʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ: ʚʳʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʶʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʨʝʛʫʣʷʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʝʪ ʠʤʤʫʥʠʪʝʪ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʟʚʠʪʠʝ 

ʘʣʣʝʨʛʠʠ, ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (2).  
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IN THE ASTRAKHAN REGION  
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ɸʥʥʦʪʘʮʠʷ. ʇʝʨʝʭʦʜ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʨʝʩʪʴʷʥʘʤ ʰʠʨʦʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʠʥʠʮʠʘʪʠʚʳ ʠ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʠʤʫʶ ʧʨʦʜʫʢʮʠʶ. ʇʨʠ ʣʶʙʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʩʪʨʫʢʪʫʨʳ 

ʭʦʟʷʡʩʪʚʘ, ʪʘʢʞʝ ʚʘʞʥʝʡʰʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʪʠʧ ʧʦʯʚ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʤʝʩʪʥʦʩʪʠ.  

 

Abstract. The transition to a market economy involves the development of different forms of 

farming and providing farmers opportunities for manifestations of independence, initiative and 

enterprise based on change forms of the right of ownership of the means of production and 

manufactured products.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʢʦʦʧʝʨʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʩʳʨʴʝ, ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ, 

ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ. 

 

Keywords: agricultural production, natural-economic conditions, cooperation of production, 

agricultural raw materials, market relations, land fund. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ 

ʮʝʣʦʛʦ ʨʷʜʘ ʚʦʧʨʦʩʦʚ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʦʡ ʬʦʨʤʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʢʦʦʧʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʇʨʠ ʣʶʙʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 
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ʥʝʦʙʭʦʜʠʤ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʩʪʨʫʢʪʫʨʳ ʭʦʟʷʡʩʪʚʘ, ʪʘʢʞʝ ʚʘʞʥʝʡʰʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʪʠʧ ʧʦʯʚ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʝʩʪʥʦʩʪʠ [1]. 

ɺ ʦʩʥʦʚʫ ʧʨʠʨʦʜʥʦïʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʜʝʣʝʥʠʷ 

ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʦʙʱʥʦʩʪʴʶ ʧʨʠʨʦʜʥʦï

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʯʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʦʙʲʝʜʠʥʝʥʠʝ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʚ ʟʦʥʳ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ 

ʩʭʦʜʩʪʚʦ ʚ ʧʦʯʚʝʥʥʳʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʫʨʦʚʥʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʝʛʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʚʘʨʦʧʨʦʜʚʠʞʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪ. ʜ. 

[1]. 

ɺ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʛʣʘʚʥʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʦʚʦʱʝʚʦʜʩʪʚʦ, ʘ ʟʘʪʝʤ ʙʘʭʯʝʚʦʜʩʪʚʦ, ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 

ʟʝʨʥʦʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʟ-ʟʘ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʝʨʘʮʠʦʥʘʣʴʥʦ 

ʚʝʜʝʥʠʝ ʥʘ ʥʠʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʢʘʢ ʪʦʚʘʨʥʦʡ ʦʪʨʘʩʣʠ. ʅʝʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ɺ ʦʨʦʰʝʥʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʝ ʢʦʨʤʘ ʧʫʪʝʤ ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʢʫʢʫʨʫʟʳ ʠ ʣʶʮʝʨʥʳ. ʅʘ ʧʦʣʠʚʥʳʭ ʟʝʤʣʷʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʦʟʜʝʣʳʚʘʥʠʝ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʚʘʞʥʝʡʰʘʷ ʠʟ ʥʠʭ ð ʪʦʤʘʪʳ, ʘ ʟʘʪʝʤ 

ʙʘʭʯʝʚʳʝ ʠ ʢʘʨʪʦʬʝʣʴ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʝ.  

ɺ ʩʪʨʫʢʪʫʨʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʘ ʧʨʠ 

ʥʘʣʠʯʠʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʧʘʩʪʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ ð ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ 

ʤʷʩʦʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʣʷ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ 

ʨʘʟʚʝʜʝʥʠʷ ʢʫʨ ʤʷʩʥʦʡ, ʤʷʩʦʷʠʯʥʦʡ ʠ ʷʡʮʝʥʦʩʥʦʡ ʧʦʨʦʜʳ, ʚ ʩʪʝʧʥʦʡ ʯʘʩʪʠ ð ʠʥʜʶʢʦʚ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʘʭ, ʚ ʧʦʡʤʝʥʥʦʡ ʯʘʩʪʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʝ ð ʛʫʩʝʡ ʠ ʫʪʦʢ. 

ʉʧʝʮʠʘʣʠʟʘʮʠʶ ʂʌʍ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʝʩʪʠ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ [2]. 

ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ: 

ïʪʦʚʘʨʥʦʝ ʦʚʦʱʝʚʦʜʩʪʚʦ; 

ïʨʠʩʦʩʝʷʥʠʝ; 

ïʚʳʨʘʱʠʚʘʥʠʝ ʧʰʝʥʠʮʳ (ʥʘ ʧʫʩʪʳʥʥʦïʩʪʝʧʥʳʭ ʟʝʤʣʷʭ); 

ïʚʳʨʘʱʠʚʘʥʠʝ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʙʦʛʘʨʝ: 

ïʚʦʟʜʝʣʳʚʘʥʠʝ ʟʝʨʥʦʚʳʭ, ʟʝʨʥʦʬʫʨʘʞʥʳʭ, ʧʨʦʩʘ; 

ïʚʦʟʜʝʣʳʚʘʥʠʝ ʛʦʨʯʠʮʳ; 

ïʚʦʟʜʝʣʳʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. 

 

ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ: 

ïʤʷʩʦʤʦʣʦʯʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ (ʧʦʚʩʶʜʫ, ʥʦ ʦʩʦʙʝʥʥʦ ɺʦʣʛʦïɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ ʠ 

ɺʦʣʞʩʢʘʷ ʜʝʣʴʪʘ); 

ïʩʚʠʥʦʚʦʜʩʪʚʦ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʡʤʘ, ʜʝʣʴʪʘ ɺʦʣʛʠ); 

ïʦʚʮʝʚʦʜʩʪʚʦ ʤʷʩʦʰʝʨʩʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʚ ʧʦʣʫʧʫʩʪʳʥʝ ʠ ʚ ʧʦʡʤʝ); 

ïʚʝʨʙʣʶʜʦʚʦʜʩʪʚʦ (ʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ); 

ïʪʘʙʫʥʥʦʝ ʢʦʥʝʚʦʜʩʪʚʦ (ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ); 

ïʨʘʟʚʝʜʝʥʠʝ ʢʫʨ (ʧʦʚʩʝʤʝʩʪʥʦ); 

ïʨʘʟʚʝʜʝʥʠʝ ʠʥʜʶʢʦʚ (ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ); 

ïʨʘʟʚʝʜʝʥʠʝ ʚʦʜʦʧʣʘʚʘʶʱʝʡ ʧʪʠʮʳ: ʫʪʦʢ, ʛʫʩʝʡ (ʚ ʧʦʡʤʝ ʠ ʜʝʣʴʪʝ ɺʦʣʛʠ); 
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ïʧʨʫʜʦʚʦʝ ʨʳʙʦʚʦʜʩʪʚʦ (ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʘʭ), ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʚ 

ʭʦʟʷʡʩʪʚʘʭ; 

ïʟʚʝʨʦʚʦʜʩʪʚʦ, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ. 

 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʟʦʥ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʊʘʙʣʠʮʘ) 

[3]. 

 

ʊʘʙʣʠʮʘ. 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ɿʆʅʓ ɸʉʊʈɸʍɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

ʇʦʢʘʟʘʪʝʣʠ I ʟʦʥʘ 
II  ʟʦʥʘ 

III ʟʦʥʘ 
1 ʧʦʜʟʦʥʘ 2 ʧʦʜʟʦʥʘ 3 ʧʦʜʟʦʥʘ 

ʇʣʦʱʘʜʴ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʚ 

ʪ. ʯ. ʧʘʰʥʠ, ʪʳʩ ʛʘ 

641,6 

124,4 

814,5 

70,5 

339,2 

39,0 

566,9 

30,3 

297,8 

83,2 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ 

ʪʠʧʳ ʧʦʯʚ 

ʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʚʝʪʣʦï

ʢʘʰʪʘʥʦʚʳʝ, 

ʩʦʣʦʥʮʝʚʘʪʦï

ʩʦʣʦʥʮʦʚʳʝ 

ʩʫʛʣʠʥʠʩʪʦï

ʨʳʭʣʦʧʝʩʯʘ-

ʥʳʝ, 

ʩʦʣʦʥʮʦʚʦï

ʩʦʣʦʥʯʘʢʦʚʳʝ 

- // - - // - 

ʩʫʛʣʠʥʠʩʪʳʝ, 

ʧʦʡʤʝʥʥʦï

ʧʫʩʪʳʥʥʳʝ 

ʉʨʝʜʥʠʡ ʙʦʥʠʪʝʪ 

ʧʘʭʦʪʥʳʭ ʧʦʯʚ, 

ʙʘʣʣʦʚ 

11,1ï15,2 11,8ï12,3 28,1 40ï43,2 28,4ï41,8 

ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 
0,9 0,7ï0,5 0,65 0,5 0,5 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ 

ʩʫʤʤʘ ʦʩʘʜʢʦʚ, ʤʤ 
250ï225 225ï175 200 175 175ï150 

ʊʝʧʣʦʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ, ʩʫʤʤʘ 

ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 

10 Áʉ 

3200ï3400 3400ï3600 3450ï3500 3450ï3500 3500ï3700 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ 

ʪʠʧʳ ʩʝʣʴʭʦʟ-

ʦʨʛʘʥʠʟʘʮʠʡ 

ʟʝʨʥʦʧʨʦʠʟ-

ʚʦʜʩʪʚʦ, 

ʦʚʦʱʝʚʦʜ-

ʩʪʚʦ, 

ʩʚʠʥʦʚʦʜʩʪʚʦ 

ʙʘʭʯʝʚʦʜʩʪʚʦ, 

ʦʚʮʝʚʦʜʩʪʚʦ, 

ʧʪʠʮʝʚʦʜʩʪʚʦ, 

ʂʈʉ ʤʷʩʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʚʦʱʝʚʦʜʩʪʚʦ, 

ʦʚʮʝʚʦʜʩʪʚʦ, 

ʂʈʉ 

ʤʷʩʦʤʦʣʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ 

ʙʘʭʯʝʚʦʜʩʪʚʦ, 

ʦʚʮʝʚʦʜʩʪʚʦ, 

ʂʈʉ ʤʷʩʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʚʦʱʝʚʦʜʩʪʚʦ, 

ʧʪʠʮʝʚʦʜʩʪʚʦ, 

ʦʚʮʝʚʦʜʩʪʚʦ, 

ʂʈʉ 

ʤʦʣʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ 

 

ʊʝʨʨʠʪʦʨʠʷ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝʨʝʥʥʦʤʫ ʧʨʠʨʦʜʥʦï

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʦʷʩʫ ʚʳʙʦʨʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʧʘʩʪʙʠʱʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘʭ [2]. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, 

ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɺ ʢʘʞʜʦʤ ʭʦʟʷʡʩʪʚʝ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʦʧʨʘʚʜʘʥʥʦ 

ʠʤʝʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʪʦʚʘʨʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʳʭ 

ʧʦʣʴʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʟʦʥ, ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʂʌʍ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʟʘʥʠʤʘʝʪʩʷ ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʭʦʪʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʟʦʥʘʤ ʠ ʧʦʜʟʦʥʘʤ ʨʘʟʣʠʯʥʘ [4]. 

ʉʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʬʝʨʤʝʨʩʪʚʘ ʚʦʟʤʦʞʥʳ ʧʨʠ ʨʝʰʝʥʠʠ ʨʷʜʘ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ, ʠʟ 

ʢʦʪʦʨʳʭ ʢ ʧʨʠʦʨʠʪʝʪʥʳʤ ʦʪʥʦʩʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʚʝʯʘʶʱʝʡ ʩʢʣʘʜʳʚʘʶʱʠʤʩʷ ʨʝʘʣʠʷʤ ʚ ʵʢʦʥʦʤʠʢʝ, 
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ʪʨʝʙʦʚʘʥʠʷʤ ʘʜʘʧʪʠʚʥʦʡ ʘʛʨʦʵʢʦʥʦʤʠʢʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ. 

ʉʦʩʪʘʚʣʷʶʱʠʤ ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʘ ʣʶʙʦʡ ʢʘʪʝʛʦʨʠʠ 

ʷʚʣʷʝʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʟʚʝʥʦ, ʩʪʝʧʝʥʴ ʝʛʦ ʨʘʟʚʠʪʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  
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PERSPECTIVE OF RURAL TOURISM DEVELOPMENT IN UZBEKISTAN  
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ʛ. ʉʘʤʘʨʢʘʥʜ, ʋʟʙʝʢʠʩʪʘʥ, vatkan77@mail.ru 

 

Abstract. The article is devoted to actual problems of effective development of rural tourism 

in Uzbekistan. Currently, there are 10,865 villages in Uzbekistan. Each of these villages has a 

unique tourist destination. The government attaches great importance to creating new jobs in rural 

areas and improving the living standards of the population. Rural tourism is one of the directions of 

the economy that can be used in this direction. When organizing rural tourism, the following points 

should be taken into account: first, that each village is a set of unique cultural, material and natural 

resources. Secondly, these are cultural landscapes, rural life and other resources. 

In conclusion, it is concluded that it is necessary to liberalize rural production; guide to ensure 

spiritual, physical recreation in the city; guide for rural culture, traditions and protection of the rural 

environment. 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠ ̫

ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 10865 

ʜʝʨʝʚʝʥʴ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʜʝʨʝʚʝʥʴ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʦʝ ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʧʨʠʜʘʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ 

ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʉʝʣʴʩʢʠʡ ʪʫʨʠʟʤ ð ɻ ʪʦ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ: ʚʦ-ʧʝʨʚʳʭ, ʢʘʞʜʘʷ ʜʝʨʝʚʥʷ ð 

ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʥʠʢʘʣʴʥʳʭ ʢʫʣʴʪʫʨʥʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʦ-ʚʪʦʨʳʭ, 

ʵʪʦ ð ʢʫʣʴʪʫʨʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʩʝʣʴʩʢʘʷ ʞʠʟʥʴ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘ ʣʦʢʘʣʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʫʭʦʚʥʦʛʦ, ʬʠʟʠʯʝʩʢʦʛʦ ʦʪʜʳʭʘ ʚ ʛʦʨʦʜʝ; ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ 

ʩʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʪʨʘʜʠʮʠʡ ʠ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʡ ʩʨʝʜʳ. 

 

Keywords: agriculture, rural tourism, education, agriculture, culture. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤ, ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʢʫʣʴʪʫʨʘ. 

 

An important role and importance of rural tourism development are unique in our country. 

Experience of developed European rural tourism shows that these countries entered the 

development of rural tourism more than 50 years ago. That is why the first place in the world of 
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rural tourism development is the international model of the rural tourism development of the French 

countryside, the UK model, the German model and the Italian model of rural development. 

Which of the models for rural tourism development in Uzbekistan now is more memorable 

and more convenient? When we examine the structure and operation of these models, the 

application of them to the development of rural tourism does not create any problems, but it's easy. 

Because the diversity of the main resource and tourist resources for the development of rural 

tourism is higher than in the above-mentioned European countries. 

The main problem of rural tourism development in our country is that we have not yet 

understood the purpose and purpose of rural tourism. 

Decree No. PF-4861 of December 2, 2016 ñOn measures to ensure the rapid development of 

the tourism industry of the Republic of Uzbekistanò by the President of the Republic of Uzbekistan 

Shavkat Mirziyoev has created a fundamental breakthrough in the development of tourism in our 

country, the foundation of a new stage, and prospective reforms. Presidential Decree [1]. 

- ñAccelerated development of tourism in the country, more comprehensive and effective 

utilization of existing tourism potential, visit of other potential tourism species along with 

traditional cultural and historical tourism, ecological, educational, ethnographic, gastronomic, 

sports, medical, accelerated development of business tourism and other types of tourism, 

development of children, youth and youth tourism, family tourism, social tourism for the elderly, 

integrated development of internal, entrance and exit tourism Regional development and 

implementation of the programò. 

This decree serves as the main program of regional and regional development of tourism in all 

spheres of tourism. It is time to start scientific research on the nature of our villages, the world of 

flora and fauna, the use of climatic features in tourism. 

 

Our villages and auls are located in different nature zones and altitudes, so the peoples of these 

villages have been preserved for centuries in the mozyôs, United, indefinite, lifestyle, national 

traditions, national production, national culture and to see national games, national values, learn is 

essential to our self-awareness. The history, culture, economy, spiritual and educational life of our 

country are closely connected with the villages. That is why the first president of our country, I. A. 

Karimov, stated that ñif the village is prosperous, our land will prosper, and our lives will be betterò 

(1). 

Currently, there are 10865 villages in Uzbekistan. Each of these villages has a unique tourist 

destination. It is untenable that the organization and development of tourism, which is widely used 

in tourism activities in our country, especially in rural areas, have a great impact on our socio-

economic life. At the moment, our government attaches great importance to creating new jobs in 

rural areas and improving the living standards of the population. Development of tourism in rural 

areas is important and it has potential. These options include: 

ï low cost of rural services and accommodation services; 

ï freedom to watch and participate in national games; 

ï 2ï2.5 times cheaper than urban settlements and catering services; 

ï Ecological cleanliness of rural areas; 

ï Availability of ecologically clean food products; 

ï Preservation of the ancient national cultural heritage and traditions of our people; 

ï Rich variety and diversity of attractive tourist resources, national characteristics, diverse 

types of services, and so on; 
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ï Preservation of the national product development (national handicrafts, defective goods, 

etc.); 

ï Secondly, we have the resources of the following types of tourism in our villages; 

ï Specially protected areas ð near the national parks of Uzbekistan, the state nature reserve, 

the state nature reserve, nature monuments, the location of our villages; 

ï Historical and archaeological tourism resources ð historical monuments, historical sites, 

archaeological ruins, findings; 

ï Ethnographic tourism resources ð Ancient local lifestyle, national folklore, traditions, 

culture, ceremonies, national games; 

ï Agricultural and agroïtourism resources ð orchards, farming, cultural landscapes and 

agricultural works, horticulture, village views and construction; 

ï Sources of religious and travel tourism ð sacred places, graves of saints, medicinal springs, 

various religious rituals; 

ï ecological tourism resources ð the location of rural areas in all natural and geographical 

regions of our country (mountain, for third, desert, steppes, reservoirs); 

ï recreational and recreational tourism resources ð hostels, health centers, resorts, mineral 

waters, springs, forests, forests, forests, waterfalls, river banks; 

ï Farmerôs working style and lifestyle ð farming, fodder preparation, crop production and 

sale. 

 

In the organization of forest tourism, all of the above-mentioned tourism resources are 

cumbersome, work together and take up any tourist for a longer period of time. That is why 

European countries have started developing rural tourism since the 60ôs of the last century. First of 

all, we are seriously considering the development of rural tourism in the country and start research 

in this direction is one of the most important and urgent tasks in the development of national 

tourism. 

Currently, the flow of tourists in rural Europe is about 60 million tourists in European 

countries. Tens of thousands of tourist companies and touristic organizations are successfully 

operating in France, Germany, England and Italy. We are just beginning to explore the essence, 

goals and objectives of rural tourism in our country. 

The following analysis shows how useful the development of rural tourism in Uzbekistan and 

compliance with the economic policy of the state in the implementation of the current socio-

economic reforms in the free market. On the basis of rural tourism development, we can achieve 

great successes in key issues such as addressing unemployment in rural areas, increasing 

agricultural production, improving the rural economy, organizing trade, organizing national 

production, and strengthening international solidarity. 

In our country, first of all, the development of rural tourism requires the development of a 

state program and the second is the creation of a strategic plan. Scientists, experts, public figures, 

public figures on the issues of rural tourism development plan, state program, management 

structure, financing system, opportunities in rural areas, tourist resources in rural areas, influence of 

rural population on touristôs visit to villages, impact on rural socioïeconomic life, ð The 

economists of the field are always exposed to popular science articles [2]. 

The development of rural tourism in the country should be understood as the rest of the urban 

population in the countryside. The basis for coming to such a conclusion is that we have studied the 

geography of rural tourism in Europe, which is a very strong tourism and rural tourism. Even the 

European Union has a great negative impact on the development of rural tourism: Northern 
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European rural tourism, Central European rural tourism, Southern European rural tourism, and rural 

tourism in Eastern Europe. 

We need to study international technologies and programs in the area of development of rural 

tourism, taking into account that the country has not yet started serious scientific research. In the 

development of rural tourism, we have to study the EUôs ñStrategic Plans for the Development of 

Rural Tourismò. Based on this strategic plan, the rural tourism development program includes: For 

us this program can be very important; 

ï Improving the legal and regulatory framework for rural tourism development; 

ï Providing free information on all rural tourism information to potential tourists and 

information bureau of developing networks; 

ï financial support of dehkan farms participating in the program; 

ï allocate targeted funds to improve rural infrastructure; 

ï applying the incentive policy for farmers and encouraging the establishment of preferential 

taxes; 

ï search for investors to implement projects; 

 

Forest tourism, ecotourism and recreational tourism are indissolubly linked to each other. 

Organization of domestic and international ecotourism flows in the development of tourism in rural 

areas of the country, creation of new promising directions will undoubtedly be one of the most 

promising directions of national tourism. Because, when analyzing the development of international 

ecotourism, international ecotourists are primarily interested in national parks, nature preserves and 

unique nature gardens, natural biodiversity and endemic plants and animal species. 

All the registered tourism resources are located near our villages. The second direction in 

international ecotourism is interest of plants and animals in the International Red Book of States. In 

the third area of international ecotourism ecotourists are interested in the international biosphere 

reserves, reserves and specially protected natural areas in each country. The resources of this 

ecotourism are also in our villages. 

There are 4 qualified colleges in the country, which train highly qualified specialists in the 

field of tourism, Bukhara, Tashkent, Urgench state universities and Samarkand Institute of 

Economics and Service. Taking into account the potential of this labour force and the accumulated 

experience in the development of tourism, tourism is a top priority in tourism, which will allow the 

people of our country to relax, develop and develop rural tourism, raising the economy of the 

country. 

At the initial stage of development of rural tourism in Uzbekistan it is necessary to develop 

organizational and economic mechanisms of organization and management of rural tourism. At the 

second stage, it is planned to develop legalïnormative laws on development of rural tourism on the 

basis of these organizational and economic mechanisms. In the third stage, based on the legalï

normative laws of rural tourism development, registration of tourist resources in our villages, 

preparation of their description, we have to create touristic facilities in tourism facilities [3]. 

The most important is to ensure the literacy, informatization of the rural population in the 

development of rural tourism, and to educate rural children in tourism colleges, tourism education 

institutes and universities. 

One of the most pressing issues in the development of rural tourism in our country is the 

development of touristic routes and touristic excursion routes to tourist resources in rural areas. 

Development of tourist routes for tourism development, as well as the introduction of tourists from 
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touristic goods after tourist promotion on the domestic and foreign markets are among the norms of 

tourism. 

When it comes to services of touristic and touristic routes, its customers, tourists, become 

apparent. Therefore, in the development of rural tourism in our country, it is crucial to study tourist 

demand, tourist offers and tourist consumption, and this issue is topical. 

 

Conclusion: 

1. We need to perceive each village as their unique cultural, material and natural resources, 

cultural landscapes, rural life and other resources. 

2. Together with the development of rural tourism, our state solves the most important and 

actual socio-economic problems of our country. We plan to develop rural tourism in the following 

directions: 

ï Provide a lot of opportunities for rural tourism to address employment opportunities in rural 

areas; 

ï Development of rural tourism specialized in raising the socioeconomic status of the rural 

population; 

ï Localization of rural production; 

ï Guidelines for the provision of spiritual, physical rest of the city; 

ï Guidelines for rural culture, traditions and the protection of the rural environment. 

 

Sources: 

(1). Karimov, I. A. The Constitution of Uzbekistan is a solid foundation for us for democratic 

development and building civil society. Access mode: https://goo.gl/XxtefN (circulation date 

12.12.2017) 
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ɸʥʥʦʪʘʮʠʷ. ɿʘ ʨʫʙʝʞʦʤ ʠʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ. ʉʦʟʜʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʠʙʦʨʳ ʜʣʷ ʢʦʥʪʘʢʪʥʦʛʦ ʠ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʠʟʤʝʨʝʥʠʷ. ɺ 

ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʢʦʡ ʧʦʜʦʙʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʙʦʨʦʚ ʟʘʥʠʤʘʣʩʷ ɸ. ʀ. 

ʇʦʟʜʥʷʢʦʚ. ʆʜʥʘʢʦ, ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚ ʈʦʩʩʠʠ ʩʜʝʨʞʠʚʘʣʦʩʴ 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʫʜʦʙʥʦʛʦ, ʧʦʨʪʘʪʠʚʥʦʛʦ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ. ɺ 

2003 ʛʦʜʫ ʥʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʀʇ ɻʝʦʇʨʦ (ʈʦʩʩʠʷ) ʠ ʬʠʨʤʦʡ LANDVISER (ʉʐɸ) ʨʘʟʨʘʙʦʪʘʥ 

ʧʦʨʪʘʪʠʚʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʧʨʠʙʦʨ LandMapper ERM-01 ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚ ʠ ʜʨʫʛʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜ, ʘ ʪʘʢʞʝ ʨʘʩʪʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ 
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ʚʨʝʤʷ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʧʨʠʤʝʥʷʝʤ ʩʣʝʜʫʶʱʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʠʙʦʨʘ ð LandMapper ERM-

03 ʠ ERM-04. ʕʪʠ ʧʨʠʙʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ER) ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ (EC) ʚ ʧʦʯʚʘʭ, ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʨʘʩʪʚʦʨʘʭ ʠ ʪʦʤʫ 

ʧʦʜʦʙʥʳʭ ʩʨʝʜʘʭ; ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʧʦʯʚʘʭ 

ʠ ʨʘʩʪʝʥʠʷʭ (ERM-04). ʇʨʠʙʦʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, 

ʧʦ ʩʪʝʥʢʝ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʠʣʠ ʢʘʨʴʝʨʘ, ʘ ʪʘʢʞʝ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʠʣʠ ʜʨʫʛʠʭ ʩʨʝʜʘʭ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʝʪʳʨʝʭ ʵʣʝʢʪʨʦʜʥʘʷ ʫʩʪʘʥʦʚʢʘ AMNB, ʢʦʪʦʨʘʷ 

ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʠ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʣʠ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʩʯʠʪʳʚʘʝʪʩʷ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʜʠʩʧʣʝʝ ʧʨʠʙʦʨʘ. ʀʟʤʝʥʷʷ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ. ʄʝʪʦʜʳ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ (ʪ. ʥ. ʪʦʯʥʦʝ 

ʟʝʤʣʝʜʝʣʠʝ), ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʠ ʤʦʥʠʪʦʨʠʥʛʝ ʟʝʤʝʣʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʘʨʭʝʦʣʦʛʠʠ. 

 

Abstract. Abroad, the measurement of the electrical properties of soils are carried out 

everywhere. Various devices for contact and non-contact measurement have been created. 

Pozdnyakov AI was engaged in the development of similar methods and corresponding instruments 

in Russia. However, widespread use of these methods in Russia has been hampered by the lack of a 

modern, convenient, portable and high-performance device. In 2003 portable geophysical 

instrument LandMapper ERM-01 was developed by IP GeoPro (Russia) and LANDVISER (USA). 

LandMapper is designed to measure electrical parameters in the field soil and other geological 

environments, as well as in plants. Currently, in our work, we use the following modifications of 

that device ð LandMapper ERM-03 and ERM-04. These devices can be used to measure specific 

electric resistance (ER) and conductivity (EC) of soils, rocks, solutions and similar environments; 

and also, for measuring natural electrical potentials in soils and plants (ERM-04). The device can be 

used for measurements from the surface of the earth, along the wall of the soil section or quarry, as 

well as in soil samples or other media in the laboratory. For these purposes, a four AMNB electrode 

installation is used, which is placed on the surface under investigation, and the electrical resistance 

or electrical conductivity value is read and displayed on the instrument display. By varying the 

distance between the electrodes, measurements can be made at different depths. Methods of 

subsurface electrical survey can be used in agriculture (the so-called precision farming), 

environmental assessment and monitoring of the land, construction and archaeology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʬʠʟʠʢʘ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʯʚ, 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʯʚ, ʧʨʠʙʦʨʳ, ʧʦʯʚʳ, ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ. 

  

Keywords: electrophilic, soil electrical resistivity, soil electrical conductivity, device, soils, 

precision farming. 

 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ 

ʠʟʤʝʨʷʶʪʩʷ ʚ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʢʪʠʚʥʦ 

ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʤʥʦʛʠʝ ʧʦʯʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ. ʋʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʟʘʨʷʜʦʚ, ʪ. ʝ. ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠʦʥʦʚ ʚ ʨʘʩʪʚʦʨʝ. ʇʦʵʪʦʤʫ ʠʩʪʦʨʠʯʝʩʢʠ ʩʘʤʳʤ ʧʝʨʚʳʤ ʧʦʜʦʙʥʳʤ ʩʚʦʡʩʪʚʦʤ, 

ʩ ʢʦʪʦʨʳʤ ʠʩʢʘʣʠ ʩʚʷʟʠ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ) ʙʳʣʦ 

ʥʘʣʠʯʠʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ. ʉʝʡʯʘʩ 

ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʩʦʣʝʥʠʷ ʧʦ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʧʘʩʪ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 
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ʤʝʪʦʜʠʢʦʡ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʯʚ, ʩʦʟʜʘʥʳ ʰʢʘʣʳ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʧʦ ʚʝʣʠʯʠʥʘʤ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ.  

ʀʟʫʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘʯʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʚʥʦ. ʂ 

1970-ʤ ʛʦʜʘʤ ʙʳʣ ʥʘʢʦʧʣʝʥ ʙʦʛʘʪʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʦʙʣʘʩʪʠ 

ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ. ʌ. 

ɺʘʜʶʥʠʥʦʡ ʚ 60ï70-ʝ ʛʦʜʳ ʥʘʯʘʣʦʩʴ ʠ ʧʦʣʝʚʦʝ ʠʟʫʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ, 

ʩʥʘʯʘʣʘ ʟʘʩʦʣʝʥʥʦʛʦ ʨʷʜʘ, ʘ ʧʦʟʞʝ ʠ ʦʩʥʦʚʥʳʭ ʟʦʥʘʣʴʥʳʭ ʠ ʠʥʪʨʘʟʦʥʘʣʴʥʳʭ ʧʦʯʚ ʉʉʉʈ ʠ ʈʌ 

[1ï2].  

ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʪʘʢʠʝ ʠʟʤʝʨʝʥʠʷ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ ʠ ʩʤʝʞʥʳʭ 

ʥʘʫʢʘʭ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ (20ï30 ʣʝʪ) ʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʢʠ ʠ ʤʝʣʠʦʨʘʮʠʠ ʧʦʯʚ ʄɻʋ 

ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʜʦʙʥʳʝ ʠʟʤʝʨʝʥʠʷ ʣʠʰʴ ʩʝʡʯʘʩ ʚʭʦʜʷʪ ʚ ʧʨʘʢʪʠʢʫ 

ʧʦʯʚʦʚʝʜʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʧʳʪʘʣʠʩʴ ʩʚʷʟʳʚʘʪʴ ʩ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʯʚʳ, ʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʰʴ ʢʘʢ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʨʷʜʘ 

çʢʣʘʩʩʠʯʝʩʢʠʭè (ʪʨʘʜʠʮʠʦʥʥʦ ʦʧʨʝʜʝʣʷʝʤʳʭ ʤʝʪʦʜʘʤʠ ʭʠʤʠʠ ʠ ʬʠʟʠʢʠ ʧʦʯʚ) ʩʚʦʡʩʪʚ 

ʧʦʯʚʳ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʪʝʦʨʠʷ ʧʦʚʝʜʝʥʠʷ ʚ ʧʦʯʚʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʦʣʝʡ (ʉʕʇ), ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ, ʘ ʦʧʨʝʜʝʣʷʝʤʦʝ ʫʜʝʣʴʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ) ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʦʙʱʝʡ ʪʝʦʨʠʝʡ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ [2]. 

ɿʘ ʨʫʙʝʞʦʤ ʠʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʉʦʟʜʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʧʨʠʙʦʨʳ ʜʣʷ ʢʦʥʪʘʢʪʥʦʛʦ ʠ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʠʟʤʝʨʝʥʠʷ. ʀʥʜʫʢʪʠʚʥʳʡ 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʉʐɸ ʙʦʣʝʝ 25 ʣʝʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʧʦʯʚʳ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʨʪʘʪʠʚʥʳʝ 

ʧʨʠʙʦʨʳ ʬʠʨʤʳ Geonics ʪʠʧʘ EM-31 ʠ EM-38 ʩ ʫʩʪʨʦʡʩʪʚʦʤ GPS, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʩʦʚʤʝʱʝʥʥʦʝ ʩʦ ʩʧʫʪʥʠʢʦʚʦïʥʘʚʠʛʘʮʠʦʥʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ (1). 

ɹʣʘʛʦʜʘʨʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʥ 

ʩʪʘʣ ʛʣʘʚʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʘʢʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʢʘʢ ʨʫʜʥʳʝ 

ʟʘʣʝʞʠ, ʨʘʟʣʦʤʳ ʠ ʩʜʚʠʛʠ, ʘ ʪʘʢʞʝ ʠʥʪʨʫʟʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ, 

ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʙʦʨʳ ʘʢʪʠʚʥʦ ʩʪʘʣʠ ʚʥʝʜʨʷʪʩʷ ʚ ʧʦʯʚʦʚʝʜʝʥʠʝ, ʟʝʤʣʝʜʝʣʠʝ, ʘʛʨʦʥʦʤʠʶ, 

ʘʨʭʝʦʣʦʛʠʶ, ʵʢʦʣʦʛʠʶ. 

ɺ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʚʝʩʴʤʘ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʝʤʣʝʜʝʣʠʠ, ʠ ʦʪʥʦʰʝʥʠʝ ʢ ʵʪʠʤ ʜʘʥʥʳʤ ʜʦʚʦʣʴʥʦ ʩʝʨʴʝʟʥʦʝ, ʪʘʢ ʢʘʢ ʥʘ ʥʠʭ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʪʘʢʦʝ ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʘʛʨʦʥʦʤʠʠ, ʢʘʢ ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʢ ʢʦʪʦʨʦʤʫ 

ʩʪʨʝʤʠʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʘʛʨʦʥʦʤʠʷ ʚ ʉʐɸ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʘʨʪʠʨʦʚʘʥʠʶ ʧʦʯʚʝʥʥʳʭ 

ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʠ ʜʘʞʝ ʩʫʱʝʩʪʚʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʟʘʥʠʤʘʶʱʠʭʩʷ ʵʪʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, 

ʜʦʣʞʥʳ ʚʣʘʜʝʪʴ ʤʝʪʦʜʘʤʠ EC ð electrical conductivity, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʠ ʧʨʦʚʦʜʠʪʩʷ 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ɼʣʷ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʠʢʘ ʬʠʨʤʳ 

Veris (2), [3]. 

ɺ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʢʦʡ ʧʦʜʦʙʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʙʦʨʦʚ ʟʘʥʠʤʘʣʩʷ 

ʇʦʟʜʥʷʢʦʚ ɸ. ʀ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʧʨʠʙʦʨʝ ɸʕ-72, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʩʦʝʜʠʥʷʣʩʷ ʷʱʠʢ ʩ 

ʢʦʤʤʫʪʠʨʫʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʂʦʤʤʫʪʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʣʠʯʘʣʦʩʴ ʛʨʦʤʦʟʜʢʦʩʪʴʶ, 

ʪʘʢ ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝ ʧʦʣʫʯʠʣʦ.  
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ɺ 2003 ʛʦʜʫ ʥʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʀʇ ɻʝʦʇʨʦ (ʈʦʩʩʠʷ) ʠ ʬʠʨʤʦʡ LANDVISER (ʉʐɸ) 

ʨʘʟʨʘʙʦʪʘʥ ʧʦʨʪʘʪʠʚʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʧʨʠʙʦʨ LandMapper ERM-01 ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚ ʠ ʜʨʫʛʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜ, ʘ ʪʘʢʞʝ 

ʨʘʩʪʝʥʠʡ (3), [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʧʨʠʤʝʥʷʝʤ ʩʣʝʜʫʶʱʠʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʨʠʙʦʨʘ ð LandMapper ERM-03 ʠ ERM-04. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʜʝʣʴʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʧʦʯʚʘʭ, ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʨʘʩʪʚʦʨʘʭ ʠ ʪʦʤʫ 

ʧʦʜʦʙʥʳʭ ʩʨʝʜʘʭ; ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʧʦʯʚʘʭ 

ʠ ʨʘʩʪʝʥʠʷʭ (ʪʦʣʴʢʦ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ERM-04).  

ʇʨʠʙʦʨ ʣʝʛʢʠʡ, ʧʦʤʝʱʘʝʪʩʷ ʚ ʣʘʜʦʥʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʦ ʛʣʫʙʠʥʳ ʦʢʦʣʦ 20 ʤ. ɼʘʥʥʳʝ ʧʦʜʦʙʥʦʡ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ: ʟʘʩʦʣʝʥʠʷ, ʧʣʦʜʦʨʦʜʠʷ, ʢʘʤʝʥʠʩʪʦʩʪʠ, 

ʪʝʢʩʪʫʨʳ, ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʳ. 

ʆʮʝʥʢʘ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʯʚʳ ʵʪʠʤʠ ʧʨʠʙʦʨʘʤʠ ʦʢʘʟʘʣʘʩʴ ʚʘʞʥʘ ʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (Veris, Inc., Geonics, Ltd., ʠ 

ʪ. ʜ.), ʧʦʟʚʦʣʷʶʱʝʝ ʙʳʩʪʨʦ ʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʢʦʦʨʜʠʥʘʪʘʤ GPS, ʚʩʝ ʞʝ ʚʝʩʴʤʘ 

ʜʦʨʦʛʦ ʠ ʤʘʣʦ ʜʦʩʪʫʧʥʦ ʚ ʈʦʩʩʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʨʘʙʦʪʘʝʪ ʥʝ ʚʩʝʛʜʘ ʩʪʘʙʠʣʴʥʦ, ʚ ʩʠʣʫ 

ʧʣʦʭʦʛʦ ʢʦʥʪʘʢʪʘ ʵʣʝʢʪʨʦʜʦʚ ʩ ʧʦʯʚʦʡ ʚ ʘʚʪʦʨʝʞʠʤʝ. 

ɺʦ-ʚʪʦʨʳʭ, ʫʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʧʦʯʚ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚʢʣʶʯʘʷ ʟʘʩʦʣʝʥʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʫʨʦʚʝʥʴ 

ʟʘʣʝʛʘʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʩʣʦʷ ʠʣʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩʣʦʝʚ ʛʨʘʚʠʷ ʠʣʠ ʣʠʥʟ, ʧʝʩʢʘ, ʠʣʘ, ʛʣʠʥʳ, 

ʥʘʣʠʯʠʝ ʜʨʝʥʘʞʘ, ʦʨʛʘʥʠʢʠ, ʩʦʜʝʨʞʘʥʠʝ NPK, pH ʧʦʯʚʳ, ʝʤʢʦʩʪʠ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʠ ʪ. ʜ., 

ʥʦ ʯʝʪʢʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʦʪ ʢʘʢʠʭ ʠʤʝʥʥʦ ʩʚʦʡʩʪʚ ʧʦʯʚ ʠ ʚ ʢʘʢʠʭ ʧʦʯʚʘʭ ʧʦʢʘ 

ʥʝʪ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʵʣʝʢʪʨʦʬʠʟʠʢʠ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʨʷʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʧʦʜʧʦʯʚʝ ʚ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʙʝʟ 

ʥʘʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠʜʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʫ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠʣʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʦʯʚ ʚ ʪʦʯʥʦʤ ʟʝʤʣʝʜʝʣʠʠ, ʪʘʢ ʢʘʢ ʥʠʢʘʢʘʷ ʜʨʫʛʘʷ ʤʝʪʦʜʠʢʘ 

ʠ ʧʦʜʭʦʜʳ ʥʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʩʚʦʡʩʪʚʘ ʧʘʭʦʪʥʦʛʦ ʠ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʩ ʝʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʮʝʣʦʩʪʥʦʡ ʧʦʯʚʝ ʙʝʟ ʝʝ ʥʘʨʫʰʝʥʠʷ. 

ɺ ʧʦʯʚʦʚʝʜʝʥʠʠ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 4-ʵʣʝʢʪʨʦʜʥʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ 

ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʜʦʚ ɸMNɺ ʠ ʩʧʦʩʦʙʳ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʧʨʠʰʝʜʰʠʝ ʠʟ ʛʝʦʬʠʟʠʢʠ (ʈʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʯʚ 

 

ʉʠʩʪʝʤʘ ʨʘʙʦʪʳ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ. ʅʘ ʢʨʘʡʥʠʝ ʜʚʘ ʵʣʝʢʪʨʦʜʘ (ɸ ʠ ɺ) ʧʦʜʘʝʪʩʷ ʠʩʭʦʜʥʦʝ 

ʧʦʣʝ ʠ ʚ ʵʪʦʡ ʮʝʧʠ ʠʟʤʝʨʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʥʘ ʩʨʝʜʥʠʭ ʜʚʫʭ (M ʠ N) ʠʟʤʝʨʷʶʪʩʷ 

ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʫʣʝ (1), 

ʬʘʢʪʠʯʝʩʢʠ ʧʦ ʟʘʢʦʥʫ ʆʤʘ, ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʦʙʲʝʤ ʦʭʚʘʯʝʥʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʠ ð ʯʝʤ ʜʘʣʴʰʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʵʣʝʢʪʨʦʜʳ, ʪʝʤ ʵʪʦʪ ʦʙʲʝʤ ʙʦʣʴʰʝ. ʆʜʥʘʢʦ ʵʪʘ ʧʨʦʩʪʦʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ [2, 5]. 

   [ʦʤʤ],         ʛʜʝ         [ʤ]                  (1) 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦ ʚʝʣʠʯʠʥʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚ, ʢʦʪʦʨʳʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʥʦʩʠʪʝʣʝʡ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʧʦʯʚʝ, 

ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʣʠ ʧʣʦʪʥʦʩʪʴ. ʕʪʦ ʪʘʢʠʝ ʧʦʯʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʢ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʝʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ (ɽʂʆ), ʛʫʤʫʩ, ʚʣʘʞʥʦʩʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʏʘʱʝ ʚʩʝʛʦ, 

ʵʪʦ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʱʝʡ ʠʭ ʦʮʝʥʢʠ, ʥʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʙʦʣʴʰʠʥʩʪʚʦ 

ʜʨʫʛʠʭ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʩʪʘʙʠʣʴʥʦ ʠ ʤʘʣʦ ʚʣʠʷʶʪ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʢʘʢʦʝ-ʣʠʙʦ ʦʜʥʦ ʩʚʦʡʩʪʚʦ. 

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʚʣʠʷʶʱʝʝ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʚʦʡʩʪʚʦ, ʪʘʢʦʝ 

ʢʘʢ ʚʣʘʞʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʩʠʣʴʥʦ ʤʝʥʷʝʪʩʷ, ʢʘʢ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦ ʯʘʩʪʦ, ʧʨʠ ʧʝʨʚʦʤ ʟʥʘʢʦʤʩʪʚʝ ʩ ʤʝʪʦʜʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, 

ʦʪʧʫʛʠʚʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ð ʤʦʣ, ʚʣʘʞʥʦʩʪʴ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʠ ʚʫʘʣʠʨʫʝʪ ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ 

ʩʚʦʡʩʪʚ. ʕʪʦ ʥʝ ʪʘʢ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ: 

ïʚʦ-ʧʝʨʚʳʭ, ʚ ʩʠʣʫ ʪʦʛʦ ʯʪʦ, ʚʣʘʞʥʦʩʪʴ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʪʦʣʴʢʦ ʚ 

ʜʠʘʧʘʟʦʥʝ ʩʦʨʙʮʠʦʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʤʘʣʦ ʧʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ (ʚ ʜʠʘʧʘʟʦʥʝ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ), ʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠ ʮʝʣʝʦʙʨʘʟʥʳʤ ʧʨʦʚʦʜʠʪʴ 

ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʯʚ ʠʤʝʥʥʦ ʧʨʠ 

ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ. ɺ ʛʫʤʠʜʥʳʭ ʨʝʛʠʦʥʘʭ ʵʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʯʪʠ ʚʩʝʛʜʘ. 

ïʚʦ-ʚʪʦʨʳʭ, ʩʣʝʜʫʝʪ ʯʝʪʢʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʯʪʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ʚ ʧʦʯʚʘʭ 

ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ð ʪʘʢʠʭ ʢʘʢ ʠʭ 

ʩʦʨʙʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʦʩʘʜʢʦʚ ʚ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ 

ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚʣʘʛʠ, ʯʝʤ ʚ ʩʫʛʣʠʥʠʩʪʳʭ ʠ, ʪʝʤ ʙʦʣʝʝ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ. 
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ʀ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʨʦʛʦ ʟʘʢʦʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ 

ʧʦʯʚʘʭ. ʊʘʢ ʯʪʦ ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʚʣʠʷʥʠʷ ʚʣʘʛʠ ʩʣʫʞʠʪ ʥʝ ʧʦʤʝʭʦʡ, ʘ ʢʘʢ ʨʘʟ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ). 

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʢʠʭ ʚʣʘʞʥʦʩʪʝʡ, ʚʳʰʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ, 

ʚʝʣʠʯʠʥʘ ʚʣʘʞʥʦʩʪʠ ʤʘʣʦ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʣʘʞʥʦʡ ʧʦʯʚʝ ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ 

ʇʦʩʢʦʣʴʢʫ, ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

4-ʵʣʝʢʪʨʦʜʥʳʡ ʤʝʪʦʜ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʧʨʠʙʦʨʦʤ. ʆʜʥʘʢʦ ʚ ʢʘʞʜʦʤ 

ʚʘʨʠʘʥʪʝ ʠʟʤʝʨʝʥʠʡ ʢ ʧʨʠʙʦʨʫ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʜʦʚ, ʢʦʪʦʨʘʷ 

ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʫʞʥʦʛʦ ʦʙʲʝʤʘ ʧʦʯʚʳ ʠʣʠ ʜʨʫʛʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʝʛʦ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʡ 

ʧʦʣʫʯʘʶʪ ʠʩʪʠʥʥʦʝ ʠʣʠ ʢʘʞʫʱʝʝʩʷ ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʆʙʳʯʥʦ 

ʠʩʪʠʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʣʫʯʘʶʪ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ 

ʠʟʤʝʨʝʥʠʷʭ ʧʦ ʩʪʝʥʢʝ ʨʘʟʨʝʟʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʙʨʘʟʝʮ ʟʘʚʝʜʦʤʦ ʦʜʥʦʨʦʜʝʥ, ʘ ʚʦ ʚʪʦʨʦʤ 

ʥʫʞʥʦ ʚʳʙʠʨʘʪʴ ʥʝʙʦʣʴʰʦʡ ʧʨʦʙʥʠʢ (ʫʩʪʘʥʦʚʢʫ AMNB), ʯʪʦʙʳ ʦʭʚʘʪʳʚʘʪʴ ʠʟʤʝʨʝʥʠʝʤ 

ʥʝʙʦʣʴʰʦʡ ʦʜʥʦʨʦʜʥʳʡ ʫʯʘʩʪʦʢ ʧʦʯʚʳ ʠʣʠ ʛʨʫʥʪʘ. 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʧʦʣʝʚʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʫʯʘʶʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ ʢʘʞʫʱʝʝʩʷ ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʕʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʠʟʤʝʨʝʥʥʦʝ ʷʚʥʦ ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʦʙʲʝʤʘ ʧʦʯʚʳ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ. 

 

ʀʩʪʠʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ. ʇʨʠʙʦʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʚ ʣʶʙʳʭ ʦʙʨʘʟʮʘʭ ð ʧʦʯʚʳ, ʧʘʩʪʳ, ʩʫʩʧʝʥʟʠʠ, ʨʘʩʪʚʦʨʳ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʈʠʩʫʥʦʢ 2). ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ð 

ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ. ʇʦʵʪʦʤʫ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ 

ʜʣʷ ʦʮʝʥʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʣʦʪʥʦʩʪʴ ʧʦʜʚʠʞʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʟʘʨʷʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʣʘʞʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ, ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʠ ʜʨʫʛʠʝ. ʆʥʠ ʩʚʷʟʘʥʳ 

ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʦʪʝʥʮʠʘʣʘʤʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ 

ʟʘʚʠʩʠʤʦʩʪʷʤʠ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʜʥʦʛʦ ʢʘʢʦʛʦ-ʣʠʙʦ ʬʘʢʪʦʨʘ ʥʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʕʪʠ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʶʚʝʪʘʭ. 

ʇʨʦʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʧʘʩʪʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʠ 

ʧʦʯʚʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʚʳʪʷʞʝʢ, ʩʫʩʧʝʥʟʠʡ, ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʈʘʟʤʝʨʳ ʢʶʚʝʪʳ ʧʨʠʤʝʨʥʦ 5 ʥʘ 3 ʩʤ ʠ 3 ʩʤ ʚ ʚʳʩʦʪʫ. ʉʜʝʣʘʥʘ ʦʥʘ ʠʟ ʧʣʘʩʪʠʢʘ ʠʣʠ 

ʧʣʝʢʩʠʛʣʘʩʘ, ʥʝ ʧʨʦʚʦʜʷʱʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ɹʦʢʦʚʳʝ ʧʣʦʱʘʜʥʳʝ ʵʣʝʢʪʨʦʜʳ ʚʳʧʦʣʥʝʥʳ 

ʚ ʚʠʜʝ ʧʣʘʩʪʠʥ ʠʟ ʧʨʦʚʦʜʷʱʝʛʦ ʤʝʪʘʣʣʘ, ʥʘʧʨʠʤʝʨ, ʤʝʜʠ. ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʵʣʝʢʪʨʦʜʦʚ 

ɸɺ. ʀʟ ʵʪʦʛʦ ʞʝ ʤʘʪʝʨʠʘʣʘ ʚʳʧʦʣʥʝʥʳ ʠ ʚʧʣʘʚʣʝʥʥʳʝ ʚ ʙʦʢʦʚʫʶ ʩʪʝʥʢʫ ʩʪʝʨʞʥʠ, 

ʚʳʩʪʫʧʘʶʱʠʝ ʚ ʨʦʣʠ ʵʣʝʢʪʨʦʜʦʚ ʄN. 
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ʈʠʩʫʥʦʢ 2. ʇʨʠʙʦʨ ʠ ʢʶʚʝʪʘ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

 

ʇʨʠ ʠʟʤʝʨʝʥʠʷʭ ʚ ʢʶʚʝʪʘʭ ʧʦʣʫʯʝʥʠʝ çʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦè ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʘʥʦʚʢʠ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʝ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ, ʢʘʢ ʧʨʠ ʪʦʯʝʯʥʳʭ ʜʘʪʯʠʢʘʭ AMNB, ʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʩʪʚʦʨ ʢʘʢʦʡ-ʣʠʙʦ ʩʦʣʠ ʩ ʠʟʚʝʩʪʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ (ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ), 

ʥʘʧʨʠʤʝʨ, ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 1 ʥ ʜʦ 0,01 ʥ.  

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʘʩʪʳ ʧʨʦʚʦʜʠʪʴʩʷ ʠʟ ʚʣʘʞʥʦʡ ʥʝ ʧʦʜʚʝʨʞʝʥʥʦʡ ʠʩʩʫʰʝʥʠʶ ʜʦ 

ʚʦʟʜʫʰʥʦïʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ. ʇʦʯʚʫ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʩʦʩʪʦʷʥʠʷ ʥʝʙʦʣʴʰʠʭ ʢʦʤʦʯʢʦʚ, 

ʘʛʨʝʛʘʪʦʚ ʠʣʠ ʧʝʜʦʚ ʠ, ʥʝ ʧʨʦʧʫʩʢʘʷ ʯʝʨʝʟ ʩʠʪʦ, ʛʦʪʦʚʷʪ ʧʘʩʪʫ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦʯʚʫ, ʚ 

ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʢʶʚʝʪʳ ʢʦʣʠʯʝʩʪʚʝ, ʧʦʤʝʱʘʶʪ ʚ ʣʶʙʫʶ ʫʜʦʙʥʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ 

ʧʦʩʫʜʫ ʠ ʟʘʤʝʰʠʚʘʶʪ, ʧʦʩʪʝʧʝʥʥʦ ʜʦʙʘʚʣʷʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʜʦʚʦʜʷʪ ʧʘʩʪʫ ʜʦ 

ʩʦʩʪʦʷʥʠʷ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ (ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʧʣʘʩʪʠʯʥʦʩʪʠ). ʄʦʞʥʦ ʪʘʢʞʝ 

ʠʟʤʝʨʷʪʴ ʧʘʩʪʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʯʚʳ ʠ ʚʦʜʳ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʧʘʩʪʳ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʯʠʩʪʘʷ ʜʦʞʜʝʚʘʷ ʚʦʜʘ ʠʣʠ, ʚ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ, ʢʠʧʷʯʝʥʥʘʷ ʤʷʛʢʘʷ ʚʦʜʘ. 

 

ʀʟʤʝʨʝʥʠʷ ʧʦ ʩʪʝʥʢʝ ʨʘʟʨʝʟʘ ʠʣʠ ʢʘʨʴʝʨʘ. ʆʙʳʯʥʦ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʧʦ ʩʪʝʥʢʝ ʨʘʟʨʝʟʘ ʠʣʠ 

ʢʘʨʴʝʨʘ ʜʝʣʘʝʪʩʷ ʥʝʙʦʣʴʰʘʷ ʫʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʜʦʚ AMNB ʩ ʨʘʚʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ 

ʥʠʤʠ. ʆʩʥʦʚʘ ʜʝʨʝʚʷʥʥʘʷ ʠʣʠ ʠʟ ʧʣʘʩʪʠʢʘ, ʵʣʝʢʪʨʦʜʳ (ʩʪʝʨʞʥʠ) ʠʟ ʤʝʪʘʣʣʘ (ʈʠʩʫʥʦʢ 3ɸ). ʂ 

ʧʨʠʙʦʨʫ ʧʦʜʩʦʝʜʠʥʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʈʠʩʫʥʦʢ 3ɹ) ð ʢʨʘʡʥʠʝ ʵʣʝʢʪʨʦʜʳ ʢ 

ʨʘʟʲʝʤʘʤ AB, ʘ ʩʨʝʜʥʠʝ ʢ ʨʘʟʲʝʤʘʤ MN 

ʄʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʚ ʛʣʫʙʠʥʫ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʩ ʣʶʙʳʤ ʥʝʦʙʭʦʜʠʤʳʤ 

ʰʘʛʦʤ, ʦʙʳʯʥʦ ʯʝʨʝʟ 5 ʠʣʠ 10 ʩʤ. ʄʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʷ ʠ ʧʦ ʛʦʨʠʟʦʥʪʘʤ. 

ʇʦʩʢʦʣʴʢʫ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʙʳʩʪʨʦ, ʪʦ ʧʦʚʪʦʨʥʦʩʪʝʡ ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʜʣʷ ʢʘʞʜʦʡ 

ʛʣʫʙʠʥʳ ʠʣʠ ʛʦʨʠʟʦʥʪʘ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, ʦʙʳʯʥʦ ʧʦ 5ï10 ʠ ʙʦʣʝʝ. 
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ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʯʝʪʳʨʝʭʵʣʝʢʪʨʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʣʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦ ʩʪʝʥʢʝ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ (ɸ); ʠʟʤʝʨʝʥʠʝ ʧʦ 

ʩʪʝʥʢʝ ʢʘʨʴʝʨʘ (ɹ) 

 

ʀʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 

ʇʝʨʚʳʡ, ʵʪʦ ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʪʘʥʦʚʢʘ ɸɺMN çʚʚʝʜʝʥè ʚ ʧʘʤʷʪʴ ʧʨʠʙʦʨʘ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʘ ʪʘʙʣʦ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʙʫʜʫʪ ʚʳʩʚʝʯʠʚʘʪʴʩʷ ʨʝʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʫʜʝʣʴʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʆʤʤ ʠʣʠ ʂʆʤʤ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʪʘʥʦʚʢʠ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʯʠʥʝ ʧʨʠ ʚʳʭʦʜʝ ʚ 

ʧʦʣʝ ʥʝ ʧʦʩʯʠʪʘʥ ʠ ʥʝ ʚʚʝʜʝʥ ʚ ʧʘʤʷʪʴ ʧʨʠʙʦʨʘ, ʠʟʤʝʨʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʂ0=1, 

ʚʚʝʜʝʥʥʦʤ ʚ ʧʘʤʷʪʴ ʧʨʠʙʦʨʘ ʥʘ ʧʦʩʪʦʷʥʥʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʥʘ ʧʨʠʙʦʨʝ ʙʫʜʫʪ 

ʚʳʩʚʝʯʠʚʘʪʴʩʷ ʥʝ ʨʝʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʘ ʦʪʣʠʯʥʳʝ ʚʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʥʘ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʘʥʦʚʢʠ. 

ʀʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ ʩʪʝʥʢʝ ʨʘʟʨʝʟʘ ʥʘʜʦ ʧʨʦʚʦʜʠʪʴ ʩʨʘʟʫ 

ʧʦʩʣʝ ʚʩʢʨʳʪʠʷ ʨʘʟʨʝʟʘ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʩʪʦʠʪ ʞʘʨʢʘʷ ʧʦʛʦʜʘ ʠ ʩʪʝʥʢʘ ʨʘʟʨʝʟʘ ʙʳʩʪʨʦ 

ʧʦʜʩʳʭʘʝʪ. ɿʘʤʝʪʠʤ, ʯʪʦ ʟʘʯʠʩʪʢʘ ʩʪʝʥʢʠ ʨʘʟʨʝʟʘ ʯʝʨʝʟ ʜʝʥʴ ʜʨʫʛʦʡ ʥʘ 10ï20 ʩʤ ʥʝ ʜʘʝʪ 

ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʧʦʜʩʳʭʘʥʠʝ ʚʩʝ ʨʘʚʥʦ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʨʝʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ɺʘʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ, ʯʪʦ ʵʪʦ ʥʘʧʨʷʤʫʶ ʦʪʥʦʩʠʪʴʩʷ ʠ ʢ ʨʝʞʠʤʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ. 

ɹʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʦ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʟʤʝʨʝʥʠʷʤʠ ʙʫʜʫʪ ʦʭʚʘʪʳʚʘʪʴʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʛʦʨʠʟʦʥʪʦʚ, ʠ ʤʳ ʙʫʜʝʤ ʧʦʣʫʯʘʪʴ 

ʥʝʢʦʨʨʝʢʪʥʫʶ ʧʨʦʬʠʣʴʥʫʶ ʢʨʠʚʫʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʯʝʪʳʨʝʭʵʣʝʢʪʨʦʜʥʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ 

ʨʘʟʥʳʤʠ. ɺʘʞʥʦ ʪʦʣʴʢʦ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʫʪʝʯʝʢ. ɿʘʟʝʤʣʷʪʴ ʛʣʫʙʦʢʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ð 

ʛʣʘʚʥʦʝ, ʯʪʦʙʳ ʙʳʣ ʫʩʪʦʡʯʠʚʳʭ ʢʦʥʪʘʢʪ ʩ ʧʦʯʚʦʡ. 

 

ʂʘʞʫʱʝʝʩʷ ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ: 

ʂʘʞʫʱʝʝʩʷ ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ð ɻ ʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʠʟʤʝʨʝʥʥʦʝ 

ʷʚʥʦ ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʦʙʲʝʤʘ ʧʦʯʚʳ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ. ʇʨʠʤʝʨʦʤ 
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ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ (ɻʕʇ) ð ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʝʠʟʤʝʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ AMNB, ʧʝʨʝʤʝʱʘʝʤʦʡ ʧʦ ʣʠʥʠʠ 

(ʧʨʦʬʠʣʶ) ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʠʟʤʝʨʝʥʠʝ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʛʦ ʧʦ ʤʦʱʥʦʩʪʠ ʩʣʦʷ ʧʦʯʚʳ  

ʄʝʪʦʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ (ɻʕʇ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ 

ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʘʢʞʝ ʯʝʪʳʨʝʭʵʣʝʢʪʨʦʜʥʳʤ ʜʘʪʯʠʢʦʤ AMNB, ʢʘʢ ʠ 

ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʧʦ ʩʪʝʥʢʝ ʨʘʟʨʝʟʦʚ, ʥʦ ʩ 30, 50, 70, 100 ʩʤ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, 

ʦʪʜʝʣʴʥʦ ʢʘʞʜʳʤ ʠʣʠ ʦʜʥʠʤ ʠʟ ʥʠʭ. ɺ ʧʦʯʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʥʘʰʣʠ ʫʩʪʘʥʦʚʢʠ AMNB ʩ ʨʘʚʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, ʨʘʚʥʳʤʠ 30 ʠʣʠ 50 

ʩʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʤʝʨʝʥʠʷ ʛʣʫʙʠʥ ʧʨʠʤʝʨʥʦ ʜʦ 30 ʠ 50 ʩʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʚ 30 ʩʤ ʠʟʤʝʨʝʥʠʷʤʠ ʦʭʚʘʪʳʚʘʶʪʩʷ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ 

ʠʣʠ ʧʘʭʦʪʥʳʝ ʩʣʦʠ ʧʦʯʚʳ.  

ɼʣʷ ʙʳʩʪʨʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʊïʦʙʨʘʟʥʦʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʠʟ ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʪʨʫʙ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʥʘ ʥʠʭ ʵʣʝʢʪʨʦʜʦʚ-

ʩʪʝʨʞʥʝʡ AMNB (ʈʠʩʫʥʦʢ 4). ʉʪʝʨʞʥʠïɻ ʣʝʢʪʨʦʜʳ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʞʠʣʴʥʳʭ ʧʨʦʚʦʜʦʚ 

ʩʦʝʜʝʥʝʥʳ ʩ ʧʨʠʙʦʨʦʤ LandMapper: ʵʣʝʢʪʨʦʜʳ ɸɺ ʩ ʢʣʝʤʤʦʡ ɸɺ ʧʨʠʙʦʨʘ, MN ɻ ʣʝʢʪʨʦʜʳ ʩ 

ʢʣʝʤʤʘʤʠ MN ʧʨʠʙʦʨʘ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʙʳʯʥʦ ʜʣʷ ɸɺ ʚʳʙʠʨʘʶʪʩʷ ʢʨʘʩʥʳʝ ʧʨʦʚʦʜʘ ʜʣʷ MN 

ð ʯʝʨʥʳʝ.  

 
 

ʈʠʩʫʥʦʢ 4. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʵʣʝʢʪʨʦʧʨʦʬʠʣʠʨʦʚʘʥʠʝ (ɻʕʇ) 

 

ɺʜʦʣʴ ʚʳʙʨʘʥʥʦʡ ʣʠʥʠʠ ʦʧʨʦʙʦʚʘʥʠʷ ʩ ʟʘʨʘʥʝʝ ʚʳʙʨʘʥʥʳʤ ʰʘʛʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʨʦʚʦʜʷʪ ʟʘʟʝʤʣʝʥʠʝ ʜʘʪʯʠʢʘ AMNB. ɿʘʟʝʤʣʝʥʠʝ ʫʜʦʙʥʦ ʧʨʦʚʦʜʠʪʴ çʛʘʨʧʫʥʥʳʤ ʫʜʘʨʦʤè 

ʫʤʝʨʝʥʥʦʡ ʩʠʣʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʢʨʝʧʣʝʥʠʝʤ ʢʦʥʪʘʢʪʘ ʵʣʝʢʪʨʦʜʦʚïʩʪʝʨʞʥʝʡ ʥʝʙʦʣʴʰʠʤ 

ʥʘʞʠʤʦʤ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʥʦʛʠ, ʧʦʦʯʝʨʝʜʥʦ. ʀʩʢʣʶʯʘʪʴ ʯʨʝʟʤʝʨʥʳʝ ʫʩʠʣʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʧʦʣʦʤʢʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʟʘʟʝʤʣʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ. 
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ʀʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʰʘʛʦʤ ʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʚʜʦʣʴ ʣʠʥʠʠ. 

ʄʦʞʥʦ ʦʙʩʣʝʜʦʚʘʪʴ ʧʣʦʱʘʜʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʪʦʯʝʢ ʦʧʨʦʙʦʚʘʥʠʷ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʙʳʩʪʨʦ ʠ ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʠʭ ʚ ʧʨʦʛʨʘʤʤʘʭ ʩʪʘʪʠʩʪʠʢʠ ʠʣʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʪʘʢʠʭ ʢʘʢ Surfer ʠ MapInfo. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤ 

ɻʀʉ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʘʚʠʛʘʪʦʨʘ. 

 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ (ɺʕɿ) ð ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʢʘʞʫʱʝʛʦʩʷ 

ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩ ʛʣʫʙʠʥʦʡ. ʕʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʟʘʟʝʤʣʝʥʠʷ 

ʵʣʝʢʪʨʦʜʦʚ ɸɺ ʠ MN ʩ ʥʘʨʘʩʪʘʶʱʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʦʩʪʦʷʥʥʳʤ ʮʝʥʪʨʦʤ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʊʦ ʝʩʪʴ, ʦʩʪʘʚʘʷʩʴ ʥʘ ʦʜʥʦʡ ʪʦʯʢʝ ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, ʤʦʞʥʦ çʟʘʛʣʷʥʫʪʴè ʛʣʫʙʦʢʦ ʚ ʧʦʯʚʝʥʥʫʶ ʪʦʣʱʫ, ʠʟʫʯʠʪʴ ʝʝ 

ʧʨʦʬʠʣʴ, ʥʝ ʟʘʢʣʘʜʳʚʘʷ ʨʘʟʨʝʟʘ (ʈʠʩʫʥʦʢ 5).  

 

 
ɸ 

 
ɹ 

 

ʈʠʩʫʥʦʢ 5. ʉʭʝʤʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɸ)  

ʠ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɹ) 

 

ʀʟʫʯʝʥʠʝ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ɺʕɿ ʩ ʤʘʣʳʤʠ ʨʘʟʥʦʩʘʤʠ (ʦʪ ʜʦʣʝʡ ʤʝʪʨʘ ʜʦ 

ʧʝʨʚʦʛʦ ʜʝʩʷʪʢʘ ʤʝʪʨʦʚ).  

ʇʨʦʮʝʜʫʨʘ ʠʟʤʝʨʝʥʠʡ ɺʕɿ. ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʤʝʩʪʝ ʚʳʙʠʨʘʝʪʩʷ çʪʦʯʢʘè ð ʮʝʥʪʨ 

ʟʦʥʜʠʨʦʚʘʥʠʷ. ʆʙʳʯʥʦ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʨʦʚʝʜʝʥʠʠ ɺʕɿ ʠʟʤʝʨʝʥʠʷ ʥʘʯʠʥʘʶʪ ʦʪ ʮʝʥʪʨʘ 

ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʜʦʚ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ɸɺ ʠ MN, ʪʘʢ ʢʘʢ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʱʝʨʘʩʧʦʩʪʨʘʥʝʥʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʥʘʧʨʠʤʝʨ ɸʕ-72, ʩʠʛʥʘʣ 

ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʥ ʘʧʧʘʨʘʪʫʨʦʡ ʫʞʝ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ. 

ʇʨʠʭʦʜʠʪʴʩʷ ʫʚʝʣʠʯʠʚʘʪʴ ʨʘʩʩʪʦʷʥʠʝ MN. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʙʦʨʘ LandMapper ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ 

ʞʝ MN ʥʘ ʚʩʝʭ ʨʘʟʥʦʩʘʭ ɸɺ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʯʚ ʥʘ ʛʣʫʙʠʥʫ 3ï5 ʤʝʪʨʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʪʦʯʢʝ ʟʦʥʜʘʞʘ ʟʘʟʝʤʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʞʝʩʪʢʦ 

ʟʘʢʨʝʧʣʝʥʥʳʝ ʵʣʝʢʪʨʦʜʳ MN ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʰʪʳʨʠ, ʪʘʢʠʝ ʞʝ, ʢʘʢ ʵʣʝʢʪʨʦʜʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʬʠʢʩʠʨʦʚʘʪʴ ʮʝʥʪʨ ʫʩʪʘʥʦʚʢʠ. ɾʝʩʪʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʮʝʥʪʨʘ ʫʩʪʘʥʦʚʢʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʫʜʦʙʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʥʠʡ ʧʠʪʘʶʱʠʭ ʵʣʝʢʪʨʦʜʦʚ ɸɺ. 
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ʉʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʤʝʯʝʥʥʳʝ ʧʨʦʚʦʜʘ (ʈʠʩʫʥʦʢ 5ɹ), ʩ ʵʣʝʢʪʨʦʜʘʤʠ ʥʘ ʢʦʥʮʘʭ, 

ʨʘʩʪʷʛʠʚʘʶʪʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʨʘʟʦʚʘʣʘʩʴ ʦʜʥʘ ʧʨʷʤʘʷ ʣʠʥʠʷ. 

ɽʩʣʠ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ, ʪʦ ʢʨʘʡʥʠʝ ʪʦʯʢʠ ɸɺ ʬʠʢʩʠʨʫʶʪʩʷ 

ʢʦʣʳʰʢʘʤʠ, ʯʪʦʙʳ ʢʘʢ ʤʦʞʥʦ ʪʦʯʥʝʝ ʧʨʦʚʦʜʠʪʴ ʟʘʟʝʤʣʝʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ 

ʠʟʤʝʨʝʥʠʡ. 

ʀʟʤʝʨʝʥʠʷ ʫʜʦʙʥʦ ʧʨʦʚʦʜʠʪʴ ʚʪʨʦʝʤ. ʆʜʠʥ ʯʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʠʪ ʠʟʤʝʨʝʥʠʷ. ɼʚʘ ʜʨʫʛʠʭ ʥʘ ʣʠʥʠʷʭ ʟʦʥʜʠʨʦʚʘʥʠʷ ɸɺ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʷʪ 

ʟʘʟʝʤʣʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ, ʩʦʛʣʘʩʥʦ ʜʣʠʥʳ ʨʘʟʥʦʩʦʚ, ʫʢʘʟʘʥʥʳʭ ʥʘ ʧʨʦʚʦʜʘʭ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʛʦ 

ʜʣʠʥʥʦʛʦ ʚ 10 ʤ, ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʜʚʠʛʘʷʩʴ ʢ ʮʝʥʪʨʫ ʫʩʪʘʥʦʚʢʠ. ʊʘʢʘʷ ʩʭʝʤʘ ʠʟʤʝʨʝʥʠʡ ʜʣʷ 

ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʝʝ ʫʜʦʙʥʘ, ʯʝʤ ʢʣʘʩʩʠʯʝʩʢʘʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʯʘʣʦ 

ʠʟʤʝʨʝʥʠʡ ʦʪ ʮʝʥʪʨʘ ʢ ʧʝʨʝʬʝʨʠʠ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʦʚʦʜʷʪ ʥʘ ʥʦʚʦʡ ʪʦʯʢʝ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʯʚ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʪʦʯʢʘʤʠ ɺʕɿ (ʰʘʛ ʩʲʝʤʢʠ) ʙʝʨʫʪʩʷ 

ʥʝʙʦʣʴʰʠʤʠ, ʚ ʩʨʝʜʥʝʤ 5ï10 ʤ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʲʝʤʦʢ ʩ ʮʝʣʴʶ ʜʝʪʘʣʴʥʦʛʦ 

ʠʣʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ, ʰʘʛ ʦʧʨʦʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʩʰʪʘʙʦʤ ʩʲʝʤʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʞʫʱʝʛʦʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

(ER) ʦʪ ʧʦʣʫʨʘʟʥʦʩʘ (AB/2). ʕʪʦʪ ʛʨʘʬʠʢ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʢʨʠʚʦʡ ʵʣʝʢʪʨʦʟʦʥʜʠʨʦʚʘʥʠʷ 

(ʢʨʠʚʦʡ ɺʕɿ), ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʟʤʝʥʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʢʘʞʫʱʠʭʩʷè ʫʜʝʣʴʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʩ ʛʣʫʙʠʥʦʡ (ʈʠʩʫʥʦʢ 6). 

 
 

ʈʠʩʫʥʦʢ 6. ʂʨʠʚʳʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʟʦʥʜʠʨʦʚʘʥʠʷ (ɺʕɿ) ʥʝʢʦʪʦʨʳʭ ʧʦʯʚ.  

1 ð ʥʘ ʮʝʣʠʥʥʦʤ ʣʫʛʫ, 2 ð ʧʦʜ ʩʦʩʥʷʢʘʤʠ, 3 ð ʥʘ ʣʛʫ ʧʦʩʣʝ ʚʳʨʫʙʢʠ ʣʝʩʘ, 4 ð ʧʦʜ ʝʣʴʥʠʢʦʤ 

 

ʇʦʣʫʨʘʟʥʦʩ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʦʡ ʛʣʫʙʠʥʦʡ ʠ ʟʘʚʠʩʠʪ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ ʦʪ 

ʚʝʣʠʯʠʥ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʩʦʯʝʪʘʥʠʷ ʠ ʤʦʱʥʦʩʪʠ ʩʣʦʝʚ (ʛʦʨʠʟʦʥʪʦʚ). ʇʨʠ 

ʩʘʤʳʭ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʦʮʝʥʢʘʭ ʛʣʫʙʠʥ ʟʦʥʜʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʠʭ ʨʘʚʥʳʤʠ 1/3 ɸɺ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ (ʠʭ ʘʥʘʣʠʟ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ) ʧʨʦʚʦʜʠʪʩʷ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ 

ʧʨʦʛʨʘʤʤʘʤʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʘʣʛʦʨʠʪʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʰʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ [5]. ʂʘʯʝʩʪʚʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʥʘʯʝʥʠʡ ɺʕɿ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʧʘʨʘʤʝʪʨʘʭ ʩʦʙʩʪʚʝʥʥʦ ʢʘʞʫʱʠʭʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠʣʠ ʠʭ ʘʥʘʣʦʛʦʚ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ɸɺ/2. ʇʨʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʨʠʚʳʭ ɺʕɿ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʧʦʜʨʘʟʜʝʣʝʥʠ ̫ʠʭ ʥʘ ʩʣʦʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ ʧʦʯʚʳ. ʂʘʢ ʠ ʚʩʷʢʠʡ ʛʨʘʬʠʢ 

ʬʫʥʢʮʠʠ, ʢʨʠʚʳʝ ɺʕɿ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ (ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ 

ʦʪʢʣʘʜʳʚʘʶʪʩʷ ɸɺ/2, ʘ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ER) ʠʤʝʶʪ ʪʦʯʢʠ ʵʢʩʪʨʝʤʫʤʦʚ, ʫʯʘʩʪʢʠ 

ʤʦʥʦʪʦʥʥʦʩʪʠ, ʚʳʧʫʢʣʦʩʪʠ ʠ ʚʦʛʥʫʪʦʩʪʠ, ʪʦʯʢʠ ʧʝʨʝʛʠʙʦʚ, ʘʩʠʤʧʪʦʪʳ ʠ ʧʨʦʯʝʝ. 
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ʕʢʩʪʨʝʤʫʤʳ ʛʨʘʬʠʢʘ ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʪʦʯʢʘʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ, ʊʦʯʢʠ ʧʝʨʝʛʠʙʦʚ ʝʩʪʝʩʪʚʝʥʥʦ ʦʪʥʝʩʪʠ 

ʢ ʛʨʘʥʠʮʘʤ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (ʩʣʦʝʚ), ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʨʝʞʝ ʤʝʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨ 

ʠʟʤʝʥʝʥʠʡ ʢʘʞʫʱʝʛʦʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ 

ʢʘʯʝʩʪʚʫ. ʋʛʣʳ ʥʘʢʣʦʥʘ ʫʯʘʩʪʢʦʚ ʤʦʥʦʪʦʥʥʦʩʪʠ ʢʨʠʚʳʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ 

(ʠʣʠ ʫʙʳʚʘʥʠʷ) ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʜʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʠʟʥʘʢʘ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʯʠʩʣʘ ʩʣʦʝʚ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ, ʠʭ 

ʤʦʱʥʦʩʪʝʡ (ʠʣʠ ʛʣʫʙʠʥ ʟʘʣʝʛʘʥʠʷ ʥʠʞʥʠʭ ʛʨʘʥʠʮ) ʠ ʫʜʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ɺʩʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʨʝʰʝʥʠʠ 

ʦʩʥʦʚʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ð ʫʨʘʚʥʝʥʠʷ ʃʘʧʣʘʩʘ.  

ʋʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʠʢʠ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʯʚʝʥʥʘʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠʣʠ ʩʣʦʝʚ ʠʟʦʪʨʦʧʥʳʭ (ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ) ʩ ʨʝʟʢʠʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʨʘʟʜʝʣʘ ʠ ʩ ʥʘʨʘʩʪʘʶʱʠʤʠ 

ʚ ʛʣʫʙʠʥʫ ʤʦʱʥʦʩʪʷʤʠ ʵʪʠʭ ʩʣʦʝʚ. ɺ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥʠʝ ʪʦʯʥʳʭ ʛʣʫʙʠʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʦʨʠʟʦʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʧʦʚʪʦʨʥʦʩʪʝʡ ʧʨʦʚʝʜʝʥʠʷ ɺʕɿ ʥʘ ʦʙʲʝʢʪʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ. 

 

ʇʝʨʝʯʝʥʴ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʡ 

(ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ) ʠ ʧʨʠʙʦʨʘ LandMapper: 

1. ʀʟʫʯʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ. ʆʮʝʥʠʚʘʪʴ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ 

2. ʇʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʯʚ, ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʨʘʟʥʳʭ ʧʦʯʚ. ʅʘʧʨʠʤʝʨ, ʧʨʦʚʝʜʝʥʠʝ ʧʦʯʚʝʥʥʦïɻ ʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʛʦʜʠʡ, ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʧʨʠʜʦʨʦʞʥʳʭ ʛʘʟʦʥʦʚ ʠ ʜʨ. ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʣʦʢʘʣʠʟʘʮʠʠ, ʧʣʦʱʘʜʠ, ʤʘʩʰʪʘʙʦʚ ʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʘʤʳʤʠ 

ʨʘʟʥʳʤʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ-ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʛʦʨʦʜʩʢʠʤ ʤʫʩʦʨʦʤ, ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʦʢʘʤʠ, 

ʜʦʨʦʞʥʳʤʠ ʘʥʪʠʬʨʠʟʘʤʠ, ʪʦʢʩʠʯʥʳʤʠ ʩʦʣʷʤʠ ʠ ʪ. ʧ. 

3. ɼʝʪʘʣʴʥʦʝ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʧʦʯʚʝʥʥʦʝ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʧʦʯʚʝʥʥʦ-

ʘʛʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʙʝʟ 

ʟʘʢʣʘʜʢʠ ʨʘʟʨʝʟʦʚ, ʩʢʚʘʞʠʥ ʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ:  

ïʦʮʝʥʢʘ ʛʫʤʫʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ;  

ïʦʮʝʥʢʘ ʟʘʩʦʣʝʥʠʷ (ʦʙʱʝʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ); 

ïʦʮʝʥʢʘ ʧʣʦʱʘʜʠ, ʤʘʩʰʪʘʙʦʚ ʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʜʦʨʦʞʥʳʤʠ 

ʘʥʪʠʬʨʠʟʘʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʪʦʢʘʤʠ. 

4. ʆʙʩʣʝʜʦʚʘʥʠʝ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʩʚʘʣʦʢ: 

ïʧʦʠʩʢ ʤʝʩʪ ʟʘʭʦʨʦʥʝʥʠʷ ʮʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʦʙʲʝʢʪʦʚ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʤʝʩʪ ʣʦʢʘʣʠʟʘʮʠʠ 

ʩʚʘʣʦʢ ʠ ʪ. ʧ.; 

ïʧʦʠʩʢ ʤʝʩʪ ʧʨʦʨʳʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʪʦʢʦʚ; 

ïʚʳʷʚʣʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʦʙʱʝïɻ ʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʟʦʥ, ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʤʝʪʦʜʘʤʠ ʧʦʣʝʚʦʡ ʵʣʝʢʪʨʦʬʠʟʠʢʠ; 

ïʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʘʪʠʛʨʘʬʠʠ (ʩʪʨʦʝʥʠʷ) ʣʶʙʦʡ ʧʦʯʚʝʥʥʦʡ, ʛʨʫʥʪʦʚʦʡ ʠʣʠ ʩʦʟʜʘʥʥʦʡ 

ʯʝʣʦʚʝʢʦʤ ʪʦʣʱʠ (ʥʘʧʨʠʤʝʨ, ʩʚʘʣʢʠ). 

5. ʆʧʨʝʜʝʣʝʥʠʷ ʨʷʜʘ ʩʚʦʡʩʪʚ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ. 
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6. ʀʟʫʯʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

7. ɺ ʪʦʯʥʦʤ ʟʝʤʣʝʜʝʣʠʠ [6ï7]. 

ʇʝʨʝʯʝʥʴ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ LandMapper, ʥʘ ʵʪʦʤ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ.  

 

ɺr ʚʦʜʳ 

ɺʦ ʚʩʝʭ ʤʝʪʦʜʘʭ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʣʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʚʩʝʭ ʤʝʪʦʜʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʧʨʠʙʦʨʦʤ LandMapper ʨʘʟʣʠʯʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ. 

ʄʝʪʦʜʳ ɻʕʇ ʠ ɺʕɿ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʚ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ), ʪʘʢʠʭ ʢʘʢ Surfer ʠ MapInfo. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ ʠ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʚʦʡʩʪʚ ʚ ʚʠʜʝ ʢʘʨʪʦʩʭʝʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ʟʘʚʦʜʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ 

ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʠʨʦʣʠʟʘ ʩ ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦ 1 ʄʝʛʘʚʘʪʪ, 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʢʘ ʧʦʟʚʦʣʠʪ: 

ïʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʠ ʦʩʚʦʠʪʴ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʨʝʜʩʪʚʘ ʠʥʚʝʩʪʦʨʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ: çʉʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ ʥʘʢʦʧʣʝʥʥʳʭ ʠʣʦʚʳʭ 

ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʣʦʚʳʭ ʧʦʣʝʡ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʨʘʡʦʥʥʳʭ ʠ 

ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʢʘʥʘʣʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè; 

ïʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ ʦʙʲʝʜʠʥʠʪʴ ʫʩʠʣʠʷ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʫʪʝʤ 

ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ ʥʘʢʦʧʣʝʥʥʳʭ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ; 

ïʥʘʣʘʜʠʪʴ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʛʦ ʠ ʵʢʩʧʦʨʪʥʦï

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ; 

ïʥʘʣʘʜʠʪʴ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʩʦʨʙʝʥï

ʤʝʣʠʦʨʘʥʪʦʚ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 
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Abstract. Creation of a continuous pyrolysis system with the production of electricity up to 1 

Megawatts, an innovative industrial ecological park based on a plant for processing sludge 

sediments, will allow: 

ïit is rational to distribute and master the budgetary funds and funds of Investors, which will 

allow achieving the set goal in the shortest possible time: ñReduction of the negative impact on the 

environment by reducing the amount of accumulated sludge from sewage sludge in the salt fields of 

sewage treatment plants of the district and city water channels of the Russian Federationò; 

ïat one site, combine the efforts of scientific organizations and various industrial enterprises 

working in the direction of developing and implementing technologies aimed at reducing the 

negative impact on the environment, by reducing the amount of accumulated sludge from sewage 

sludge; 

ïestablish an industrial production of innovative import-substituting and exportïoriented 

equipment for the utilization of sewage sludge; 

ïestablish an industrial production of innovative importïsubstituting sorbentïmeliorates and 

organomineral fertilizers for biological reclamation and restoration of soil fertility. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʭʦʜʳ, ʧʠʨʦʣʠʟ, ʟʘʚʦʜ, ʠʣʦʚʳʝ ʦʩʘʜʢʠ, ʧʨʦʝʢʪ, ʠʥʥʦʚʘʮʠʷ, ʧʦʯʚʘ, ʛʘʟ, 

ʪʦʧʣʠʚʦ. 

 

Keywords: waste, pyrolysis, plant, sludge, project, innovation, soil, gas, fuel. 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ð ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ 

ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʡ ʩʦʮʠʘʣʴʥʦïʧʨʠʨʦʜʥʦïʪʝʭʥʦʛʝʥʥʦʡ (ʉïʇïʊ) ʩʠʩʪʝʤʳ, 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʝʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʨʠʪʝʨʠʝʚ ʠ ʧʦʨʦʛʦʚ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ. 

ʅʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ: 

 ïʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ: ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ; 

 ïʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʰʝʥʠʡ ʦʙʨʘʪʥʳʭ ʥʝʢʦʨʨʝʢʪʥʳʭ ʟʘʜʘʯ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ; 

 ïʦʙʦʩʥʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʨʠʪʝʨʠʝʚ 

ʧʨʦʛʥʦʟʥʦʛʦ ʨʘʟʚʠʪʠʷ; 

 ïʧʦʵʪʘʧʥʳʡ ʧʝʨʝʭʦʜ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʦʮʝʥʢʘʤ ʧʦʢʘʟʘʪʝʣʝʡ ʨʠʩʢʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʩʪʨʘʥʳ ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʪʨʝʟʢʘʭ ʚʨʝʤʝʥʠ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʛʥʦʟʥʦʛʦ 

ʧʝʨʠʦʜʘ ʠ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʨʘʟʚʠʪʠʷ [1ï3]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ̫ ʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʪʝʭʥʦʩʬʝʨʥʦʡ 

ʩʨʝʜʳ ʦʪ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ.  

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʘʢʦʧʣʝʥʠʷ ʦʪʭʦʜʦʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ) ʤʦʞʝʪ ʩʪʘʪʴ ʝʛʦ ʪʝʨʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
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ʧʦʣʫʯʝʥʠʝʤ ʵʥʝʨʛʠʠ. ʇʦʜʩʪʠʣʦʯʥʳʡ ʧʦʤʝʪ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ. ʊʝʨʤʠʯʝʩʢʘʷ ʫʪʠʣʠʟʘʮʠʷ ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʧʦʤʝʪʘ ʧʦʟʚʦʣʷʝʪ ʝʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʪʴ 

ʦʪ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʛʝʣʴʤʠʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʪʴ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʠ 

ʧʦʣʝʟʥʳʡ ʤʠʥʝʨʘʣʴʥʳʡ (ʟʦʣʴʥʳʡ) ʦʩʪʘʪʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʫʛʣʝʨʦʜʠʩʪʫʶ ʩʘʞʫ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ (ʬʦʩʬʦʨ, ʞʝʣʝʟʦ, ʢʨʝʤʥʠʡ, ʤʘʨʛʘʥʝʮ ʠ ʜʨ.). ʆʜʥʘʢʦ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʪʭʦʜʦʚ (ʧʦʤʝʪʘ ʩ ʧʦʜʩʪʠʣʘʶʱʝʡ ʩʦʣʦʤʦʡ) ʝʛʦ ʧʨʷʤʦʝ ʩʞʠʛʘʥʠʝ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʪʨʫʜʥʦʩʪʷʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ 

ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʭ ʢʦʪʣʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʧʦʤʝʪʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʘʤʠ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ [4ï5]. 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʚʦʜʦʢʘʥʘʣʘ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʝ ʦʢʘʟʳʚʘʶʱʠʭ ʧʦʚʪʦʨʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʝ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ ʧʦʩʝʣʢʘ ʂʘʤʘ ʛʦʨʦʜʘ ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʠʣʦʚʳʝ ʧʦʣʷ ʨʘʡʦʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʆʆʆ çʏʝʣʥʳʚʦʜʦʢʘʥʘʣè ʅʠʞʥʠʡ 

ʙʴʝʬ ʅʠʞʥʝʢʘʤʩʢʦʡ ɻʕʉ [6].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʬʝʢʘʣʴʥʳʝ ʛʘʟʳ, ʦʪ ʠʣʦʚʳʭ ʧʦʣʝʡ ʚʦʜʦʢʘʥʘʣʘ ʩʦʟʜʘʚʘʷ ʥʝʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʧʝʨʝʨʘʙʦʪʢʠ ð 30 000 ʪʦʥʥ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʚ ʛʦʜ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 100% ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʦʢʘʥʘʣʘ ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ. 

ʇʨʦʜʫʢʪʦʤ ʧʝʨʝʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ 3240 ʪʦʥʥ/ʛʦʜ ʠ ʙʠʦʪʦʧʣʠʚʦ 3000 

ʪʦʥʥ/ʛʦʜ. ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʝʡ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʚ ʦʙʲʝʤʝ 25 ʪʳʩ 

ʪʦʥʥ ʚ ʛʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʩʞʠʛʘʥʠʠ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ 

ʙʝʟ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ ʦʙʨʘʟʫʶʪʩʷ ʛʦʨʶʯʠʝ ʛʘʟʳ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʧʦʣʫʯʘʝʪʩʷ ʛʘʟʦʦʙʨʘʟʥʦʝ ʠʣʠ ʞʠʜʢʦʝ ʪʦʧʣʠʚʦ, ʢʦʪʦʨʦʝ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʥʦʤʥʫʶ 

ʨʘʙʦʪʫ ʢʦʤʧʣʝʢʩʘ ʩ ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ [7ï8]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠʥʚʝʩʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥ ʙʠʟʥʝʩ-ʧʣʘʥ, ʦʬʦʨʤʣʝʥ ʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʈʦʩʨʝʝʩʪʨʝ ʈʌ ʜʦʛʦʚʦʨ ʘʨʝʥʜʳ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʠʣʦʚʳʭ ʧʦʣʝʡ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʳʨʴʷ), ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʝʢʪʥʦ 

ʩʤʝʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʀʤʝʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʧʨʦʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʤʧʣʝʢʩʘ ʩʣʫʞʙʦʡ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ʫʪʚʝʨʞʜʝʥ ʘʨʭʠʪʝʢʪʦʨʦʤ ʵʩʢʠʟʥʳʡ 

ʧʨʦʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʤʧʣʝʢʩʘ, ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʈʘʟʨʘʙʦʪʯʠʢʘʤʠ 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʘ, ʟʘʢʦʥʯʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʩʪʨʦʝʥʘ ʚʨʝʤʝʥʥʘʷ ʜʦʨʦʛʘ ʜʣʷ ʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʜʦʣʴ ʠʣʦʚʳʭ ʢʘʨʪ. 

ʇʨʦʚʝʜʝʥʳ ʫʩʧʝʰʥʳʝ ʪʝʩʪʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʦ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʨʛʘʥʘ ʩʝʨʪʠʬʠʢʘʮʠʠ T¦V ʦʩʥʦʚʥʳʭ ʨʝʘʢʪʦʨʦʚ ʧʠʨʦʣʠʟʘ ʥʘʩʪʦʷʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʝʨʝʨʘʙʦʪʢʠ. ɿʘʚʝʨʰʝʥʳ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʦʩʥʦʚʥʦʛʦ ʢʦʨʧʫʩʘ ʢʦʤʧʣʝʢʩʘ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [9]. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʧʨʠʷʪʠʝ ʧʣʘʥʠʨʫʝʪ: 

ïʩʦʟʜʘʪʴ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 30 ʯʝʣʦʚʝʢ, ʩʦ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʦʡ 30 000 ʨʫʙ.; 

ïʚʳʨʘʙʦʪʘʪʴ ʝʜʠʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʜʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʌ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

ïʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʫʛʣʝʨʦʜʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʚ ʩʬʝʨʝ ɾʂʍ; 
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ïʩʦʟʜʘʪʴ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʳʩʢʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʞʠʥʠʨʠʥʛʦʚʳʤ ʮʝʥʪʨʦʤ ʂʘʟʘʥʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ;  

ïɻ ʢʩʧʦʨʪʠʨʦʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʠ ʥʘ ʨʳʥʢʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʨʝʜʧʨʠʷʪʠʝʤ ʧʨʠʚʣʝʯʝʥʳ ʢʨʝʜʠʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʩʫʤʤʝ 595 

ʤʣʥ ʨʫʙ. 

ɺʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʥʦʚʳʭ ʤʦʱʥʦʩʪʝʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʪʨʝʙʫʝʪ  

ïʥʘʫʯʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ; 

ïʧʨʦʚʝʜʝʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ 

ʦʙʥʦʚʣʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ; 

ïʚʳʧʦʣʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʪʭʦʜʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʪʭʦʜʦʚ; 

ïʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ; 

ïʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʱʝʥʠʝʤ ʩ 

ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʤʠ ʦʪʭʦʜʘʤʠ; 

ïʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʱʝʥʠʷ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʤʠ ʦʪʭʦʜʘʤʠ; 

ïʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʠʨʦʣʠʟʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʩʳʨʴʷ ʙʝʟ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ ʦʙʨʘʟʫʶʪʩʷ ʛʦʨʶʯʠʝ ʛʘʟʳ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʧʦʣʫʯʘʝʪʩʷ ʛʘʟʦʦʙʨʘʟʥʦʝ ʠ ʞʠʜʢʦʝ ʪʦʧʣʠʚʦ, ʢʦʪʦʨʦʝ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʥʦʤʥʫʶ 

ʨʘʙʦʪʫ ʢʦʤʧʣʝʢʩʘ ʩ ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ɺʳʨʘʙʦʪʘʥʥʫʶ ʵʥʝʨʛʠʶ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ, (ʣʠʙʦ ʥʘʧʨʘʚʠʪʴ ʥʘ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʩʪʨʦʝʥʥʦʡ ʨʷʜʦʤ ʪʝʧʣʠʮʳ, ʠʣʠ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʜʨʫʛʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʪʘʨʠʬʦʚ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʡ ʦʩʥʦʚʝ).  

ʄʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ ʘʚʪʦʥʦʤʥʳʤ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʪʦʣʴʢʦ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʦʪʩʫʪʩʪʚʠʝʤ ʟʥʘʯʠʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʚʳʙʨʦʩʦʚ, ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʚʥʦʚʴ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ, ʤʘʣʳʤ ʩʙʨʦʩʦʤ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʪʘʢʦʚʳʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʧʣʦʱʘʜʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʣʝʛʢʠʤ ʤʦʥʪʘʞʦʤ ʠ ʜʝʤʦʥʪʘʞʦʤ ʟʜʘʥʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʝʥʦ ʨʘʩʰʠʨʝʥʥʦʝ ʩʦʚʝʱʘʥʠʝ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʈʊ ʧʦ ʦʙʩʫʞʜʝʥʠʶ ʧʨʦʝʢʪʘ ʫʪʠʣʠʟʘʮʠʠ ʫʛʣʝʨʦʜʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʠʨʦʣʠʟʘ. 

ʅʘʩʪʦʷʱʠʡ ʧʨʦʝʢʪ, ʚʢʣʶʯʝʥ ʚ ʧʝʨʝʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʌ. ʈʫʢʦʚʦʜʩʪʚʦʤ ʨʘʡʦʥʘ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʠʨʦʣʠʟʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. 

ʇʨʦʠʟʚʝʜʝʥʳ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʠ ɾʂʍ ʄʘʤʘʜʳʰʩʢʦʛʦ ʨʘʡʦʥʘ, ʆʆʆ çʀɹɻʀè, çGK Energyè 

(ɻʝʨʤʘʥʠʷ), ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʂʌʋ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʣʘʥʠʨʫʝʪʩʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʢʦʤʧʣʝʢʩʘ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʪʭʦʜʦʚ ʆʆʆ çʀɹɻʀè ʚ ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳè ʩʦʟʜʘʥʠʝ ʜʝʤʦïʦʙʨʘʟʮʘ ʢʦʤʧʣʝʢʩʘ 

ʧʝʨʝʨʘʙʦʪʢʠ ʊɹʆ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥ ʙʠʟʥʝʩïʧʣʘʥ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʇʨʦʝʢʪʥʦïʩʤʝʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ (ʛʦʪʦʚʥʦʩʪʴ 30%).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʨʝʰʘʶʪʩʷ ʩʦʮʠʘʣʴʥʳʝ ʟʘʜʘʯʠ (ʩʦʟʜʘʶʪʩʷ 40ï50 

ʨʘʙʦʯʠʭ ʤʝʩʪ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʥʘʣʦʛʦʚ ʚ ʤʝʩʪʥʳʡ ʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʙʶʜʞʝʪ) 
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ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʫʤʝʥʴʰʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ 

ʦʪʭʦʜʦʚ ʥʘ ʧʦʣʠʛʦʥʝ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ 

ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʨʝʟʠʜʝʥʪʦʚ ʧʣʦʱʘʜʢʠ ʜʝʰʝʚʦʡ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʝʡ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʥʘ ʜʘʥʥʦʡ ʧʣʦʱʘʜʢʝ. ʋʤʝʥʴʰʠʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʇʦʟʚʦʣʠʪ ʦʪʨʘʙʦʪʘʪʴ ʠ ʘʧʨʦʙʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʣʝʢʪʠʚʥʦʛʦ ʩʙʦʨʘ 

ʦʪʭʦʜʦʚ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʦʙʝʩʧʝʯʠʪ ʧʨʠʚʣʝʯʝʥʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʇʦʣʫʯʘʝʤʘʷ ʧʨʦʜʫʢʮʠʷ ʚ ʚʠʜʝ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʠ ʧʠʨʦʣʠʟʥʦʛʦ ʪʦʧʣʠʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶ ʙʳʩʪʨʫʶ 

ʦʢʫʧʘʝʤʦʩʪʴ (ʧʨʠʤʝʨʥʦ 3ï5 ʣʝʪ).  

ʂʦʤʧʘʥʠʷ ʆʆʆ çʀʥʪʝʨɹʠʟʥʝʩɻʨʫʧʧʀʥʞʠʥʠʨʠʥʛè ʟʘʚʝʨʰʘʝʪ ʨʝʘʣʠʟʘʮʠʶ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ 

ʚʦʜ ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʠʨʦʣʠʟʘ ʩ ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦ 1 ʄʝʛʘʚʘʪʪ. 

ʇʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʥʦʛʦ ʦʪʙʦʨʘ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʦʩʩʠʠ 

ˉ3986 ʦʪ 09 ʜʝʢʘʙʨʷ 2015 ʛʦʜʘ ʚʢʣʶʯʝʥ ʚ ʧʝʨʝʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

çʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠè, ʫʪʚʝʨʞʜʝʥʥʳʭ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 03 ʷʥʚʘʨʷ 2014 ʛʦʜʘ ˉ3; 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʝʥʠʷʤ çʆʩʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʦ 2030 ʛ.è ʠ çʆʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘè. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʩʦʢʫʶ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʪʠʨʘʞʠʨʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠ ʚʥʝʜʨʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʘʚʦʜʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠʣʦʚʳʭ 

ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʠʨʦʣʠʟʘ ʩ ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦ 1 

ʄʝʛʘʚʘʪʪ, ʆʆʆ çʀʥʪʝʨɹʠʟʥʝʩɻʨʫʧʧʀʥʞʠʥʠʨʠʥʛè ʧʨʝʜʣʘʛʘʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʧʨʠʣʘʛʘʝʤʳʭ ʢ 

ʟʘʚʦʜʫ ʪʝʨʨʠʪʦʨʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢɻʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ. 

 

ʈʝʘʣʠʟʘʮʠʶ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʚ ʜʚʘ ʵʪʘʧʘ: 

1. ʆʨʛʘʥʠʟʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ; 

2. ʇʝʨʝʚʦʜ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ. 

 

ʎʝʣʴʶ ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʨʦʛʨʘʤʤʳ, ʷʚʣʷʝʪʩʷ: 

ʉʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ 

ʥʘʢʦʧʣʝʥʥʳʭ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʣʦʚʳʭ ʧʦʣʝʡ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʨʘʡʦʥʥʳʭ ʠ ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʢʘʥʘʣʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

 ɼʦʩʪʠʞʝʥʠʝ ʜʘʥʥʦʡ ʮʝʣʠ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʘʨʢʘ: 

ï ʈʘʟʨʘʙʦʪʢʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʦʨʝʣʢʠ ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʠʨʦʣʠʟʘ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʧʠʨʦʣʠʟʥʳʭ ʛʘʟʘʭ; 

ï ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʦʨʝʣʦʢ ʜʣʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʠʨʦʣʠʟʘ; 
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ï ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʦʨʝʣʦʢ ʜʣʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʠʨʦʣʠʟʘ; 

ï ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʤʦʜʫʣʴʥʳʭ ʧʠʨʦʣʠʟʥʳʭ ʟʘʚʦʜʦʚ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ; 

ï ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʫʩʪʘʥʦʚʦʢ ʧʨʝʜʧʠʨʦʣʠʟʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠʣʦʚʳʭ ʢʘʪ, ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʩʣʘʙʳʭ ʚʘʨʠʘʪʠʚʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ 

ʞʠʜʢʫʶ ʬʘʟʫ ʠʣʦʚʦʛʦ ʦʩʘʜʢʘ; 

ï ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʩʦʨʙʝʥʪʦʚ-ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʝʡ 

ʜʣʷ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʩʦʨʙʝʥʪʘ ï 

ʜʠʘʪʦʤʠʪʘ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʣʦʚʦʛʦ ʦʩʘʜʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʘ ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʠʨʦʣʠʟʘ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʫʰʢʠ; 

ï ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 50611-93. çʋʜʦʙʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʝ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʤʝʰʠʚʘʥʠʷ ʧʨʦʜʫʢʪʘ 

ʧʠʨʦʣʠʟʘ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ (ʧʦʣʫʢʦʢʩ) ʠ ʧʨʠʨʦʜʥʳʭ 

ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʝʡ ï ʩʘʧʨʦʧʝʣʴ, ʮʝʦʣʠʪ, ʜʠʘʪʦʤʠʪ; 

ï ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʦʨʙʝʥʪ- 

ʤʝʣʠʦʨʘʥʪʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʠ ʩʤʝʰʠʚʘʥʠʷ ʧʨʦʜʫʢʪʘ 

ʧʠʨʦʣʠʟʘ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ (ʧʦʣʫʢʦʢʩ) ʠ ʧʨʠʨʦʜʥʳʭ 

ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʝʡ ï ʩʘʧʨʦʧʝʣʴ, ʮʝʦʣʠʪ, ʜʠʘʪʦʤʠʪ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ 

ʠʣʦʚʳʭ ʧʦʣʝʡ, ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʝʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʘʨʢʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʆʆʆ çʀʥʪʝʨɹʠʟʥʝʩɻʨʫʧʧʀʥʞʠʥʠʨʠʥʛè, ʢʘʢ ʢʘʤʧʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʘʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʝʢʪ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʚʦʜʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ 

ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʠʨʦʣʠʟʘ ʩ ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦ 1 ʄʝʛʘʚʘʪʪ, ʷʚʣʷʶʱʠʡʩʷ 

ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʠ ʦʩʥʦʚʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʘʨʢʘ. 

ʅʘʫʯʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʘʨʢʘ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʦʟʣʦʞʠʪʴ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʅʘʫʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ: 

ï ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʂʌʋ; 

ï ʀʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʮʝʥʪʨʘ ʂʌʋ; 

ï ʀʥʩʪʠʪʫʪʘ ʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠʤ. ʉʝʤʝʥʦʚʘ ʅ. ʅ. ʈɸʅ (ʄʦʩʢʚʘ); 

ï ʌɻɹʋ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʠʜʨʦʪʝʭʥʠʢʠ ʠ 

ʤʝʣʠʦʨʘʮʠʠ çɺʅʀʀɻʠʄ ʠʤ. ɸ. ʅ. ʂʦʩʪʷʢʦʚʘè (ʄʦʩʢʚʘ); 

ï ʂʅʀʊʋ (ʂʍʊʀ). 

 

ʆʆʆ çʀʥʪʝʨɹʠʟʥʝʩɻʨʫʧʧʀʥʞʠʥʠʨʠʥʛè ʨʘʙʦʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʚʦʜʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʠʨʦʣʠʟʘ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʨʘʟʚʠʚʘʶʱʠʤʠ ʠ ʚʥʝʜʨʷʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ 

ʥʘʢʦʧʣʝʥʥʳʭ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʀʤʝʥʥʦ ʵʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʥʫʪ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʘʨʢʘ, ʘ ʚʥʝʜʨʝʥʠʝ ʥʘ ʧʠʨʦʣʠʟʥʦʤ ʟʘʚʦʜʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʦʢʨʘʪʠʪʴ ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʠ ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʠ 

ʧʦʣʫʯʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʚʳʭʦʜʝ ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʢʘʢ ʜʣʷ 
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ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʪʘʢ ʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 

ʉʚʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʘʨʢʝ, ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʟʠʜʝʥʪʦʚ, ʜʘʣʠ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʘʥʠʠ: 

ï ʆʆʆ çʊʨʘʥʩ ɽʚʨʘʟʠʷè; 

ï ʇɸʆ çʂɸʄɸɿè; 

ï ʆʆʆ çʂɸʄɸïʕʥʝʨʛʝʪʠʢʘè; 

ï ʇɸʆ çʅʠʞʥʝʢʘʤʩʢʥʝʬʪʝʭʠʤè; 

ï ɺʅʀʋʉ (ʂʘʟʘʥʴ); 

ï ʆʆʆ ʊʇʂ çʂʘʤʩʢʠʡ ʩʘʧʨʦʧʝʣʴè ʠ ʜʨ. 

 

ɺʟʘʠʤʦʩʚʷʟʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʫ ʧʠʨʦʣʠʟʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʤʢʥʫʪʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʘʨʢʘ ʮʠʢʣʘ, ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚʩʝ ʧʨʝʜʣʘʛʘʝʤʳʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʧʨʝʜʧʠʨʦʣʠʟʥʳʝ ʠʣʠ ʧʦʩʪʧʠʨʦʣʠʟʥʳʝ, ʨʘʙʦʪʘʶʱʠʝ 

ʥʘ ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ ð ʇʀʈʆʃʀɿ. 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʘʨʢʝ ʠ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ. 

ʇʨʝʜʧʠʨʦʣʠʟʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʩʣʘʙʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʩ ʮʝʣʴʶ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ (ʫʩʪʘʥʦʚʢʠ çʂʨʠʩʪʘʣʣè). 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʫʩʪʘʥʦʚʦʢ çʂʨʠʩʪʘʣʣè, ʦʩʥʦʚʘʥ ʥʘ ʜʝʡʩʪʚʠʠ ʩʣʘʙʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. 

ʋʩʪʘʥʦʚʢʠ çʂʨʠʩʪʘʣʣè ʧʨʘʢʪʠʯʝʩʢʠ ʫʥʠʚʝʨʩʘʣʴʥʳ ʧʦ ʦʯʠʩʪʢʝ ʟʘʛʨʷʟʥʝʥʠʡ ð ʦʜʠʥ 

ʢʦʤʧʣʝʢʩ ʨʘʙʦʪʘʝʪ ʩʦ ʚʩʝʤʠ ʚʠʜʘʤʠ ʟʘʛʨʷʟʥʝʥʠʡ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ, 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ. 

 

ɿʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʫ ʩʣʘʙʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʠʩʭʦʜʠʪ: 

ï ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ð ʦʢʠʩʣʠʪʝʣʴʥʦïʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʨʝʘʛʝʥʪʥʦʡ 

ɸʌʂ ʛʨʫʧʧʳ ʚʦʜʳ ʩ ʤʝʪʘʣʣʘʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʝʨʝʚʦʜ ʤʝʪʘʣʣʦʚ ʚ 

ʥʝʘʢʪʠʚʥʫʶ ʬʦʨʤʫ, ʨʘʩʱʝʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʧʨʦʩʪʳʝ ʵʣʝʤʝʥʪʳ (ʢʠʩʣʦʨʦʜ, 

ʚʦʜʦʨʦʜ, ʘʟʦʪ, ʫʛʣʝʨʦʜ); 

ï ʋʩʪʨʘʥʝʥʠʝ ʟʘʧʘʭʘ; 

ï ʋʤʝʥʴʰʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ð ʨʘʟʜʝʣʝʥʠʝ ʩʨʝʜ ʥʘ ʪʚʝʨʜʳʡ ʦʩʘʜʦʢ ʠ ʚʦʜʫ. 

 

ʇʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ ʠʣʦʚʳʡ ʦʩʪʘʪʦʢ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦʩʪʫʧʘʝʪ ʥʘ ʫʩʪʘʥʦʚʢʫ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʠʨʦʣʠʟʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʣʘʙʳʤʠ ʚʘʨʠʘʪʠʚʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʠʨʦʣʠʟʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ 

ʧʠʨʦʣʠʟʘ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʯʠʩʪʫʶ ʞʠʜʢʫʶ ʠ ʪʚʝʨʜʫʶ ʬʘʟʫ ʧʨʦʜʫʢʪʦʚ ʧʠʨʦʣʠʟʘ.  

 ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʰʣʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʘʧʨʦʙʘʮʠʶ ʥʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ 

ʚʦʜʦʢʘʥʘʣʦʚ ʛ. ʄʠʘʩʩ, ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣ., ʛ. ɺʦʨʦʥʝʞ ʠ ʥʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ 

ʤʦʣʦʢʦʟʘʚʦʜʦʚ ʛ. ʈʦʩʪʦʚïʥʘïɼʦʥʫ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʫʩʪʘʥʦʚʦʢ çʂʨʠʩʪʘʣʣè, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʝʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʘʨʢʘ: 

ï ʉʠʩʪʝʤʳ çʂʨʠʩʪʘʣʣè ʷʚʣʷʶʪʩʷ 100% ʨʦʩʩʠʡʩʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʈʦʩʩʠʠ 

ʠ ʥʝ ʩʦʜʝʨʞʘʪ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ; 
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ï ʇʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳ ð ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʥʝ 

ʪʨʝʙʫʶʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʮʝʭʦʚ ʠ ʧʦʤʝʱʝʥʠʡ, ʚʳʧʦʣʥʷʶʪʩʷ ʢʘʢ 

ʚ ʤʦʜʫʣʴʥʦʤ ʬʦʨʤʘʪʝ ʩʦ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ ʚʧʣʦʪʴ ʜʦ ɺ3/ɺ4 ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʟʘʢʘʟʯʠʢʘ, ʪʘʢ ʠ ʚ 

ʧʦʣʥʦʩʪʴʶ ʛʝʨʤʝʪʠʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʦʚʳʭ ʢʘʨʪ; 

ï ʂʦʤʧʣʝʢʩʳ çʂʨʠʩʪʘʣʣè ʥʝ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʧʝʨʘʪʦʨʦʚ ʠ ʠʥʞʝʥʝʨʦʚ, ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠ 

ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʥʘ ʦʯʠʱʘʝʤʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠ ʤʦʥʪʘʞʝ ʢʦʤʧʣʝʢʩʘ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʧʨʦʙʳ ʚʦ 

ʚʩʪʨʦʝʥʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʩʠʩʪʝʤʳ. 

 

ʇʣʘʥʠʨʫʝʪʩʷ ʧʦʩʪʘʚʣʷʪʴ ʫʩʪʘʥʦʚʢʠ çʂʨʠʩʪʘʣʣè, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢ 

ʤʦʜʫʣʴʥʳʤ ʟʘʚʦʜʘʤ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʧʠʨʦʣʠʟʘ. 

ʇʨʝʜʧʠʨʦʣʠʟʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʩʦʨʙʝʥʪʘ ð ʜʠʘʪʦʤʠʪʘ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʣʦʚʦʛʦ ʦʩʘʜʢʘ 

ʥʝʦʙʭʦʜʠʤʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʘ ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʠʨʦʣʠʟʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʥʝʩʝʥʠʝ ʚ ʠʣʦʚʳʝ ʢʘʨʪʳ ʚʣʘʞʥʦʩʪʴʶ 75ï90% ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʜʠʘʪʦʤʠʪʘ. 

ɼʠʘʪʦʤʠʪ ʧʨʠʨʦʜʥʳʡ ʘʜʩʦʨʙʝʥʪ, ʝʛʦ ʚʧʠʪʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ 100 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ. ʆʥ ʩʪʦʝʢ ʢ ʘʛʨʝʩʩʠʚʥʳʤ ʩʨʝʜʘʤ, ʥʝ ʨʘʩʪʚʦʨʠʤ ʢʠʩʣʦʪʘʤʠ ʠ ʱʝʣʦʯʘʤʠ, 

ʥʘ 86ï90% ʩʦʩʪʦʠʪ ʠʟ ʢʨʝʤʥʝʟʝʤʘ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʡʩʪʚʘʤ ʦʥ ʭʦʨʦʰʦ 

ʚʧʠʪʳʚʘʝʪ ʞʠʜʢʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ ʦʙʨʘʪʥʦʡ ʜʝʩʦʨʙʮʠʠ. ʇʨʠ ʥʘʩʳʱʝʥʠʠ ʥʝ ʤʝʥʷʝʪ 

ʩʚʦʝʡ ʬʦʨʤʳ ʠ ʦʙʲʝʤʘ. 

ɺʥʝʩʝʥʠʝ ʜʠʘʪʦʤʠʪʘ ʚ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ ʠʣʦʚʳʝ ʢʘʨʪʳ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʣʘʞʥʦʩʪʴ 

ʠʣʦʚʦʛʦ ʦʩʘʜʢʘ, ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʜʣʷ ʧʠʨʦʣʠʟʘ 60%, ʠʩʢʣʶʯʠʚ ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʫʰʢʠ ʠʣʦʚʦʛʦ ʦʩʘʜʢʘ. ʇʦʩʪʧʠʨʦʣʠʟʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʤʝʰʠʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʧʠʨʦʣʠʟʘ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ 

ʩʪʦʯʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ (ʧʦʣʫʢʦʢʩ) ʠ ʧʨʠʨʦʜʥʳʭ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʝʡ ð ʩʘʧʨʦʧʝʣʴ, 

ʮʝʦʣʠʪ, ʜʠʘʪʦʤʠʪ. ʇʦʣʫʯʝʥʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 50611-93. 

çʋʜʦʙʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. 

ʇʦʩʧʠʨʦʣʠʟʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ ʠʣʦʚʳʭ ʧʦʣʝʡ, 

ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʝʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʦʨʙʝʥʪïʤʝʣʠʦʨʘʥʪʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ 

ʠ ʩʤʝʰʠʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʧʠʨʦʣʠʟʘ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ (ʧʦʣʫʢʦʢʩ) 

ʠ ʧʨʠʨʦʜʥʳʭ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʝʡ ð ʩʘʧʨʦʧʝʣʴ, ʮʝʦʣʠʪ, ʜʠʘʪʦʤʠʪ. 

ʆʜʥʘ ʠʟ ʦʨʛʘʥʠʟʘʮʠʡ, ʜʘʚʰʠʭ ʩʚʦʝ ʩʦʛʣʘʩʠʝ, ʩʪʘʪʴ ʨʝʟʠʜʝʥʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʘʨʢʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʣʫʯʠʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ (ɻʕʉ) ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʚʥʦʚʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

çʊʝʭʥʦʣʦʛʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʬʠʪʦʨʝʤʠʜʠʘʮʠʠ ʧʦʯʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦè. 

ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʦʩʥʦʚʘʥʦ ʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʘʧʨʦʧʝʣʷ 

(çɹʣʘʛʦʜʘʨè) ʠ ʬʠʪʦʤʝʣʠʦʨʘʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʥʘʨʫʰʝʥʥʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʝʤʝʣʴ ʠ ʥʘ ʨʝʘʙʠʣʠʪʘʮʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʚ ʫʩʣʦʚʠʷʭ çin situè (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ). 

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

254 

 

 

ʀʟʫʯʠʚ ʭʠʤʠʢʦ-ʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʘ ʧʠʨʦʣʠʟʘ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ (ʧʦʣʫʢʦʢʩ), ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʦʩʪʘʚ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ çɹʣʘʛʦʜʘʨè, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ: 

ï ʇʨʦʜʫʢʪ ʧʠʨʦʣʠʟʘ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ (ʧʦʣʫʢʦʢʩ); 

ï ʇʨʠʨʦʜʥʳʝ ʧʦʯʚʦïʚʦʩʩʪʘʥʦʚʣʠʚʘʶʱʠʝ ʤʠʥʝʨʘʣʳ ð ʩʘʧʨʦʧʝʣʴ, ʮʝʦʣʠʪ, ʜʠʘʪʦʤʠʪ; 

ï ʊʦʨʬ; 

ï ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. 

ï ʊʝʭʥʦʣʦʛʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʚʥʦʚʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ: 

ï ɹʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʧʦʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʪʨʘʩʩʳ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ; ʧʨʠʪʨʘʩʩʦʚʳʝ ʢʘʨʴʝʨʳ; ʨʝʟʝʨʚʳ; ʢʘʚʘʣʴʝʨʳ), ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, 

ʘʚʪʦʩʪʨʘʜ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ, ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝ ð ʠ ʛʘʟʦʪʨʫʙʦʧʨʦʚʦʜʦʚ, 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʠ ʦʩʫʰʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʟʝʤʝʣʴ, ʦʪʚʝʜʝʥʥʳʭ ʚ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʘʨʝʥʜʫ ʧʨʠ 

ʢʘʧʠʪʘʣʴʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ï ɹʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʦʯʚ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦï

ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʜʦ 2,5% ʠ ʛʣʫʙʠʥʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʜʦ 30 ʩʤ. 

 

ɿʘʢʣʶʯʝʥʠʝ ʠ ʚʳʚʦʜʳ 

ʉʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ʟʘʚʦʜʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʤʝʪʦʜʦʤ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʠʨʦʣʠʟʘ ʩ ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦ 1 ʄʝʛʘʚʘʪʪ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʢʘ ʧʦʟʚʦʣʠʪ: 

1. ʈʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʠ ʦʩʚʦʠʪʴ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʨʝʜʩʪʚʘ ʠʥʚʝʩʪʦʨʦʚ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʢʨʦʪʯʘʡʰʠʝ ʩʨʦʢʠ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ: çʉʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ ʥʘʢʦʧʣʝʥʥʳʭ ʠʣʦʚʳʭ 

ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʣʦʚʳʭ ʧʦʣʝʡ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʨʘʡʦʥʥʳʭ ʠ 

ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʢʘʥʘʣʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè; 

2. ʅʘ ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ ʦʙʲʝʜʠʥʠʪʴ ʫʩʠʣʠʷ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʫʪʝʤ 

ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ ʥʘʢʦʧʣʝʥʥʳʭ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ; 

3. ʅʘʣʘʜʠʪʴ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʛʦ ʠ 

ʵʢʩʧʦʨʪʥʦïʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ; 

4. ʅʘʣʘʜʠʪʴ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʩʦʨʙʝʥ-

ʤʝʣʠʦʨʘʥʪʦʚ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 
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(3). ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ, ʧʦʠʩʢʦʚʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʈɸʅ, 2007, 122 ʩ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʭʤʘʜʠʝʚ ɻ. ʄ. ʆʮʝʥʢʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʘʩʥʦʩʪʝʡ ʥʘ ʪʝʭʥʦʩʬʝʨʥʳʭ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ // ʋʩʧʝʭʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. 2015. ̄11. ʏ. 2. ʉ. 194-197. 

2. ʇʨʦʛʥʦʟ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʩ ʫʯʝʪʦʤ ʤʠʨʦʚʳʭ 

ʪʝʥʜʝʥʮʠʡ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ / ʅʘʫʯ. ʨʝʜ.: ɹ. ʅ. ʂʫʟʳʢ, ʖ. ɺ. ʗʢʦʚʝʮ, ɸ. ʀ. ʈʫʜʩʢʦʡ; 

ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ (ʀʅʕʉ); ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʩʪʠʪʫʪ ʇʠʪʠʨʠʤʘ ʉʦʨʦʢʠʥʘ 

- ʅʠʢʦʣʘʷ ʂʦʥʜʨʘʪʴʝʚʘ (ʄʀʉʂ); ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ (ʉʇʙɻʇʋ). ʄ.: ʄʀʉʂ, 2008. 552 ʩ. 

3. ʗʢʦʚʝʮ ʖ. ɺ., ʂʫʟʳʢ ɹ. ʅ. ʆʪʚʝʪʳ ʥʘ ʚʳʟʦʚʳ XXI ʚʝʢʘ - ʩʪʘʥʦʚʣʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʮʠʚʠʣʠʟʘʮʠʠ. ʅʘʫʯʥʳʡ ʜʦʢʣʘʜ. ʄ.: ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, 2009. 96 ʩ. 

4. ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʈʦʩʩʠʠ: ʦʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟ. ʄ.: ɼʝʣʦʚʦʡ ʵʢʩʧʨʝʩʩ, 2005. 392 ʩ. 

5. ʄʘʭʫʪʦʚ ʅ. ɸ. ʇʨʦʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 2008. 528 ʩ. 

6. ʊʦʜʦʡʩʠʡʯʫʢ ɸ. ɺ. ʅʘ ʧʫʪʠ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʝ. ʄ.: ʆʨʛʩʝʨʚʠʩ-2000, 2009. 

260 ʩ. 

7. ʂʫʟʳʢ ɹ. ʅ. ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʈʦʩʩʠʠ: ʩʮʝʥʘʨʥʳʡ ʧʦʜʭʦʜ. ʄ.: ʀʕʉ, 2009. 

32 ʩ. 

8. ʂʫʟʳʢ ɹ. ʅ. ʈʦʩʩʠʷ ʚ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʤ ʠʟʤʝʨʝʥʠʠ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ 

ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʄ.: ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, 2008. 864 ʩ. 

9. ʂʫʟʳʢ ɹ. ʅ. ʈʦʩʩʠʷ ʠ ʤʠʨ ʚ XXI ʚʝʢʝ. ʄ.: ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, 2005. 

544 ʩ. 

 

References: 

1. Akhmadiev, G. M. (2015). Estimation, prediction and prevention of environmental hazards 

in the technospheric regions of the Republic of Tatarstan. Successes of modern natural science, (11-

2), 194-197 

2. Forecast of innovation-technological development of Russia taking into account world 

trends for the period until 2030. (2008). Nauch. Ed.: BN Kuzyk, Yu. V. Yakovets, AI Rudskoy; 

Institute of Economic Strategies (INES); International Institute of Pitirim Sorokin-Nikolai 

Kondratiev (MISK); St. Petersburg State Polytechnic University (SPbSPU). Moscow, MISK, 552 

3. Yakovets, Yu. V., & Kuzyk, B. N. (2009). Answers to the challenges of the XXI century - 

the formation of an integral civilization. Scientific report. Moscow, Institute of Economic 

Strategies, 96  

4. Strategic risks of Russia: assessment and forecast. (2005). Moscow, Business Express, 392  

5. Makhutov, N. A. (2008). Strength and safety. Fundamental and applied research. 

Novosibirsk, Nauka, 528 

6. Todoysiychuk, A. V. (2009). On the way to the innovative economy. Moscow, Orservis-

2000, 260 

7. Kuzyk, B. N. (2009). Innovative development of Russia: scenario approach. Moscow, IES, 

32 

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

256 

 

 

8. Kuzyk, B. N. (2008). Russia in the Civilizational Dimension: Fundamentals of the Strategy 

of Innovative Development. Moscow, Institute of Economic Strategies, 864 

9. Kuzyk, B. N. (2005). Russia and the world in the XXI century. Moscow, Institute of 

Economic Strategies, 544 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ  

ʚ ʨʝʜʘʢʮʠʶ 09.03.2018 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

13.03.2018 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ʉʘʬʘʨʦʚ ʈ. ʅ., ʂʚʘʰʥʠʥʘ ʀ. ʖ., ɸʭʤʘʜʠʝʚ ɻ. ʄ. ʊʝʭʥʦʣʦʛʠʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʦʪ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2018. 

ʊ. 4. ˉ4. ʉ. 246-256. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.bulletennauki.com/safarov-1 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

15.04.2018). 

 

Cite as (APA): 

Safarov, R., Kvashnina, I., & Akhmadiev, G. (2018). Technology of habitat recovery from 

agricultural waste and sewage sludge in the urbanized territories of the Republic of Tatarstan. 

Bulletin of Science and Practice, 4, (4), 246-256 

  

http://www.bulletennauki.com/


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

257 

 

 

ʋɼʂ 504.064.2.001.18 

 

ʆ ʄɽɼʀʂʆ-ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆɹʃɽʄɸʍ ɻ. ʅʀɾʅɽʂɸʄʉʂɸ 

 

ABOUT MEDICAL ENVIRO NMENTAL PROBLEMS NIZ HNEKAMSK  

 

Éʄʘʢʫʩʝʚ ʆ. ʅ., 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ  

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʅʠʞʥʝʢʘʤʩʢ, ʈʦʩʩʠʷ, kfvsm14@mail.ru 

ÉMakusev O., 

Ph.D., Kazan National Research Technological University, 

Nizhnekamsk, Russia, kfvsm14@mail.ru 

Éɼʤʠʪʨʠʝʚʘ ʆ. ɺ., 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʅʠʞʥʝʢʘʤʩʢ, ʈʦʩʩʠʷ, dmitrieva.oksana97@mail.ru  

ÉDmitrieva O., 

Kazan National Research Technological University, 

Nizhnekamsk, Russia, dmitrieva.oksana97@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʩʪʦʷʥʠʝ ʠ ʬʘʢʪʦʨ rʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʛ. ʅʠʞʥʝʢʘʤʩʢʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʝʛʦ ʞʠʪʝʣʝʡ. ʋʢʘʟʘʥʦ, ʯʪʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʛ. ʅʠʞʥʝʢʘʤʩʢʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. ʅʘʫʯʥʦ ʜʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ 

ʟʘʛʨʷʟʥʝʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʦʧʘʩʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ ʠ ʚʦʜʳ ʜʝʪʝʨʤʠʥʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʨʘʢ, 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʘʣʣʝʨʛʠʡ, ʨʝʩʧʠʨʘʪʦʨʥʳʭ, ʘʩʪʤʳ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʪʨʦʡʩʪʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

 

Abstract. This article is about the ecology of Nizhnekamsk, which has an impact on the health 

of its residents. The main environmental problems of the city of Nizhnekamsk are a high level of 

atmospheric pollution, as well as the problem of waste disposal. 

Scientifically proven to influence the level of contamination. It is known that a high level of 

atmospheric pollution with hazardous chemicals of air, soil and water contributes to a number of 

diseases. Such diseases as cancer, diseases of the cardiovascular system, allergies, respiratory, 

asthma, as well as disorders of the reproductive and central nervous system. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʷ, ʟʜʦʨʦʚʴʝ, ʅʠʞʥʝʢʘʤʩʢ, ʩʪʫʜʝʥʪʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ, 

ʬʘʢʪʦʨ ʨʠʩʢʘ. 

 

Keywords: ecology, health, Nizhnekamsk, students, atmospheric pollution, risk factor. 

 

ʊʝʤʘ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ, ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʇʦʢʘʟʘʪʝʣʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʦʧʨʝʜʝʣʷʶʪ 
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ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʦʪʝʥʮʠʘʣ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʦʮʠʫʤʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ, ʦʙʦʨʦʥʥʳʡ ʠ ʪʨʫʜʦʚʦʡ ʨʝʩʫʨʩʳ ʈʦʩʩʠʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, 

ʠʟʫʯʝʥʠʝ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʟʘʜʘʯʫ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʪʝʤʧʦʚ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʨʦʩʪ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʟʜʦʨʦʚʴʝ. ʂ ʢʦʥʮʫ 

ʦʙʫʯʝʥʠʷ ʪʦʣʴʢʦ 10 ʧʨʦʮʝʥʪʦʚ ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʦʩʪʘʶʪʩʷ 

ʟʜʦʨʦʚʳʤʠ ʠ ʦʢʦʣʦ 50% ʜʝʪʝʡ ʭʘʨʘʢʪʝʨʥʳ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʈʌ ʢ çʛʨʫʧʧʝ ʨʠʩʢʘè 

ʧʦ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ ʧʨʠʯʠʩʣʝʥʳ 5000000 ʜʝʪʝʡ. ʅʝ ʦʪʩʪʘʝʪ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʛ. 

ʅʠʞʥʝʢʘʤʩʢ (1). 

ɸʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʅʠʞʥʝʢʘʤʩʢʦʛʦ ʭʠʤʠʢʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ʅʍʊʀ) ʟʘ 2015/2016 ʠ 2016/2017 ʫʯʝʙʥʳʝ ʛʦʜʘ ʧʦʢʘʟʘʣ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʟʜʦʨʦʚʴʷ. ɺ 2015/2016 ʫʯʝʙʥʦʤ ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, 

ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʩʦʩʪʘʚʠʣʦ 5 ʯʝʣʦʚʝʢ; ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʧʝʮʠʘʣʴʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ 17 ʠ 69 ʩʪʫʜʝʥʪʦʚ ʢ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʛʨʫʧʧʝ. ɸ ʚ 2016/2017 ʫʯʝʙʥʦʤ ʛʦʜʫ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʫʞʝ ʩʦʩʪʘʚʠʣʦ 12 ʯʝʣʦʚʝʢ; 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 23 ʠ 72 ʩʪʫʜʝʥʪʘ ʢ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʛʨʫʧʧʝ. 

ʋʢʘʟʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʚʳʩʪʫʧʘʝʪ ʪʠʧʠʯʥʦʡ ʜʣʷ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʈʌ, ʘʢʢʫʤʫʣʠʨʫʷ ʚ ʩʝʙʝ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ çʧʨʝʩʩè ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʣʦʛʠʠ (1). 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚʩʝʛʜʘ ʷʚʣʷʣʠʩʴ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʝʛʦ ʟʜʦʨʦʚʴʝ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʠʩʪʦʱʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʨʫʰʠʣʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʧʨʦʩʳ ʩʦʭʨʘʥʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʠʛʥʦʨʠʨʫʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʱʝʧʨʠʟʥʘʥʥʦʛʦ ʬʘʢʪʘ ʚʳʩʪʫʧʘʝʪ ʥʘʨʘʩʪʘʶʱʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʮʠʚʠʣʠʟʘʮʠʠ ʥʘ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʇʨʦʮʝʩʩ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʫʛʨʦʟʫ, ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʣʷ ʙʫʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʝʞʝʣʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʨʝʩʫʨʩʦʚ ʙʠʦʩʬʝʨʳ ʠʣʠ ʚʦʝʥʥʘʷ ʘʛʨʝʩʩʠʷ. ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʚ ʩʣʫʯʘʝ 

ʩʦʭʨʘʥʝʥʠʷ ʪʝʢʫʱʠʭ ʪʝʥʜʝʥʮʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʙʣʠʞʘʡʰʠʝ 20ï30 ʣʝʪ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʈʌ ʥʘ 50ï70 ʧʨʦʮʝʥʪʦʚ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ. ʉʪʦʠʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 20ï40 

ʧʨʦʮʝʥʪʦʚ [1]. 

ʄʝʜʠʢʦïɻ ʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʈʌ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʨʘʟʣʠʯʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʠ ʩ ʠʭ 

ʚʟʘʠʤʥʳʤ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʤ ʚʣʠʷʥʠʝʤ [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʚʩʝ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʙʠʦʩʬʝʨʳ. ɺ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ ʚʩʝ ʙʦʣʴʰʝ ʧʦʧʘʜʘʶʪ ʛʘʟʦʦʙʨʘʟʥʳʝ, ʞʠʜʢʠʝ ʠ ʪʚʝʨʜʳʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚ [3].  

ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʛ. ʅʠʞʥʝʢʘʤʩʢʝ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʛʦʨʦʜʘ ð ʥʝʜʦʧʫʩʪʠʤʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ, 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʬʝʥʦʣʘ. ʉʦʛʣʘʩʥʦ ʜʦʢʣʘʜʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ 

ʈʌ (2013), ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʟʘ 

ʛʦʜ ʧʝʨʝʰʝʣ ʩ çʚʳʩʦʢʦʛʦè ʥʘ çʦʯʝʥʴ ʚʳʩʦʢʠʡè. ʇʦ ʜʘʥʥʳʤ ʅʠʞʥʝʢʘʤʩʢʦʛʦ ʦʪʜʝʣʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʥʘ ʅʠʞʥʝʢʘʤʩʢʠʡ ʨʘʡʦʥ ʧʨʠʭʦʜʠʪʩʷ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ð 

61,78 ʪʳʩ ʪʦʥʥ. ɿʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʚʦʟʜʫʭʝ ʩʣʝʜʫʶʱʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ: 

http://www.bulletennauki.com/
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ʦʢʠʩʴ ʘʟʦʪʘ ð 20,7% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ; ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ð 14%; ʜʠʦʢʩʠʜ ʩʝʨʳ ð 11%.  

ɺ 2014 ʛ. ʚʘʣʦʚʳʡ ʚʳʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʅʠʞʥʝʢʘʤʩʢʘ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 56 ʪʳʩ ʪʦʥʥ. ɺʳʙʨʦʩʘʤ ʭʘʨʘʢʪʝʨʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʪʴʩʷ 

ʚ ʚʠʜʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʨʛʘʥʠʟʤʝ, ʚʳʟʳʚʘʷ ʟʘʙʦʣʝʚʘʷ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʚʷʟʠ 

ʤʝʞʜʫ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʠ ʚʥʝ ʧʦʤʝʱʝʥʠʡ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʦʯʚʳ ʠ ʚʦʜʳ ʦʧʘʩʥʳʤʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʩʪʨʝʩʩʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʫʤʘ ʠ ʨʘʟʚʠʪʠʝʤ ʘʣʣʝʨʛʠʡ, ʘʩʪʤʳ, 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʢʘ, ʨʘʩʩʪʨʦʡʩʪʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ [5]. ʇʨʦʷʚʣʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚʳʨʘʞʘʝʪʩʷ ʚ: 

ïʨʝʬʣʝʢʪʦʨʥʳʭ ʨʝʘʢʮʠʷʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʘʟʜʨʘʞʝʥʠʝʤ ʨʝʬʣʝʢʪʦʨʥʳʭ ʟʦʥ (ʨʝʘʢʮʠʠ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʪʦʰʥʦʪʳ, ʢʘʰʣʷ ʠ ʛʦʣʦʚʥʦʡ ʙʦʣʠ). ʈʝʬʣʝʢʪʦʨʥʳʝ ʨʝʘʢʮʠʠ ʚʦʟʜʝʡʩʪʚʫʶʪ 

ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʨʝʛʫʣʷʮʠʶ ʜʳʭʘʥʠʷ. ʉʣʝʜʩʪʚʠʝʤ 

ʨʘʟʜʨʘʞʝʥʠʷ ʨʝʮʝʧʪʦʨʦʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʦʩʘ ʤʦʞʝʪ ʙʳʪʴ ʙʨʘʜʠʢʘʨʜʠʷ, ʩʫʞʝʥʠʝ 

ʛʦʣʦʩʦʚʦʡ ʱʝʣʠ ʠ ʙʨʦʥʭʦʚ, ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ;  

ïʢʘʥʮʝʨʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ (ʢʘʥʮʝʨʦʛʝʥʘʤʠ ʷʚʣʷʶʪʩʷ ʙʝʥʟʦʣ, ʙʝʥʟʧʠʨʝʥ, ʘʩʙʝʩʪ, 

ʤʳʰʴʷʢ, ʥʠʢʝʣʴ ʠ ʜʨʫʛʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʢʦʪʦʨʳʭ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ 

ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʨʘʟʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ);  

ïʘʣʣʝʨʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ, ʧʦʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ, ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ), ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʛʣʘʟ (ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʢʦʥʲʶʥʢʪʠʚʠʪ), ʢʦʞʠ (ʘʣʣʝʨʛʦʜʝʨʤʘʪʦʟʳ);  

ïɻ ʤʙʨʠʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ (ʘʪʤʦʩʬʝʨʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ 

ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʣʠ ʝʝ ʧʨʝʨʳʚʘʥʠʷ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ);  

ïʦʙʱʝʪʦʢʩʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ (ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʘʪʤʦʩʬʝʨʳ ʫ 

ʯʝʣʦʚʝʢʘ ʧʦʚʳʰʘʝʪʩʷ ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʚ ʪ. ʯ. ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʉʉʉ ʠ ɾʂʊ, ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʦʢʨʘʱʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ) (1). 

 

ɺʪʦʨʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʅʠʞʥʝʢʘʤʩʢʘ ð ʫʪʠʣʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. 

ʇʦ ʩʣʦʚʘʤ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʆɸʆ çʅʠʞʥʝʢʘʤʩʢʥʝʬʪʝʭʠʤè ʉ. 

ʗʤʢʦʚʦʡ, ʚ 2014 ʛʦʜʫ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ 78,5 ʪʳʩ ʪ ʦʪʭʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʢʘʢ 

ʦʪʤʝʯʘʝʪ ɸ. ɺ. ʂʦʨʩʘʢʦʚ, ʦʩʥʦʚʥʦʡ ʬʦʥ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʣʶʜʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʤʝʱʝʥ ʚ ʩʪʦʨʦʥʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʣʣʝʨʛʝʥʥʳʭ, 

ʤʫʪʘʛʝʥʥʳʭ ʠ ʦʥʢʦʛʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʦʨʛʘʥʠʟʤ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʚʳʟʳʚʘʝʪ ʢʨʘʡʥʝʝ ʥʘʧʨʷʞʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ ð ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʦʚ ʜʝʟʘʜʘʧʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʬʦʨʤʘʤʠ 

ʦʩʣʘʙʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ [7]. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʜʝʪʝʡ ʠ 

ʤʦʣʦʜʝʞʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʞʠʣʠʱʥʳʝ 

ʫʩʣʦʚʠʷ. ʉʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ, ʧʫʩʪʴ ʩʣʘʙʳʭ, ʥʦ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʦʩʪʦʚʝʨʥʳʤ ʩʜʚʠʛʘʤ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ. 

 

ʀʩʪʦʯʥʠʢʠ: 

(1). 7 ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʭʠʤʠʯʝʩʢʦʡ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2017 ʛʦʜʘ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://clck.ru/D82MD. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 11.01.2018) 
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Abstract. Analysis of air samples taken from the dense traffic sections of urban transport of 

different compositions revealed that the value of NOX, CXHy and CO emitted into the environment 

by vehicles depend on the traffic flow density and composition. It has been revealed that in those 

areas of the urban traffic networks where the urban passenger transport prevails in the traffic flow 

composition, the indicator of trafficïrelated air pollution is much higher, so the management of the 

road transport processes by using the logistical arrangements of the traffic flows should be carried 

out taking into account the environmental safety criteria. 
The paper dwells on three different levels of management of environmental safety of vehicles 

as follows: the megaïlevel of the formation of regional transport; the microïlevel of management of 

passenger routes, and the individual level (driver ð vehicle) of traffic management. 

 

ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟ ʧʨʦʙ ʚʦʟʜʫʭʘ, ʚʟʷʪʳʭ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʣʦʪʥʳʤ ʧʦʪʦʢʦʤ ʛʦʨʦʜʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʨʘʟʥʳʭ ʩʦʩʪʘʚʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʝʥʠʝ NOX, CXHy ʠ CO, ʚʳʜʝʣʷʝʤʳʭ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʠ ʩʦʩʪʘʚʘ ʧʦʪʦʢʘ 

ʜʚʠʞʝʥʠʷ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʪʝʭ ʨʘʡʦʥʘʭ ʩʝʪʝʡ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʝʪ 

ʛʦʨʦʜʩʢʦʡ ʧʘʩʩʘʞʠʨʩʢʠʡ ʪʨʘʥʩʧʦʨʪ ʚ ʩʦʩʪʘʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ, ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʚʦʟʜʫʭʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʥʘʤʥʦʛʦ ʚʳʰʝ, ʧʦʵʪʦʤʫ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʦʪʦʢʦʚ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʤʝʛʘʫʨʦʚʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; ʤʠʢʨʦʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ (ʚʦʜʠʪʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ) ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ. 

 

Keywords: passenger transport, ecology, safety, logistics. 
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The movement of individual vehicles on roads, of course, will not have a significant impact 

on the environment and ecosystem, but the situation is entirely different, when considering traffic 

fluidity in the context of the carriage of goods and passenger traffic. In this case, the environmental 

impact depends not only on technical condition of the road surface and individual vehicle, but also 

on traffic density, speed, traffic stream composition, road network density and so on. 

The pace of market economy development has diversified the directions of road transport. In 

the areas of intensive transport and pedestrian flows, which are characteristic for metropolitan cities 

and industrial centers, the carriage of goods and passenger traffic not only increase the risk of road 

traffic accidents, but also increase the negative impact on the natural environment [1ï2]. In this 

context, the reduction in the adverse impact of motor transport on human health and environment is 

an immediate scientific and methodological problem. 

Despite extensive research investigations carried out throughout the world, air pollution 

problems in the industrial centers, in the areas of the intensive transport and passenger flows, 

remain to be resolved. The longïterm program developed by leading countries of the world (1), in 

this respect envisages not only the development of expensive transport infrastructure, but also the 

formation of measures for organizing environmentallyïoriented traffic on road sections. At this 

time, special attention should be attached to sound management of the movement of M1 and M2 

categories of vehicles in traffic flows of metropolitan cities (M1 and M2 are the categories of 

passenger vehicles with the gross mass up to 2000 kg and in the range of 2500ï3000 kg). In 

addition, in the case of M1 category, the number of passengers does not exceed eight, and in the 

case of M2, their number is more than eight. 

In quantifying compounds emitted to the atmosphere by transport flow, two approaches may 

be used as follows: 1) without consideration of vehicle influence; 2) interaction between vehicles. 

In the first case, the amounts of compounds emitted by each vehicle are directly summarized, and in 

the second case, traffic is considered to comprise all vehicles. 

In assessing the concentration of harmful compounds emitted to the atmosphere by the 

transport flow, we can use the following assumptions [3]:  

1) to determine the fuel consumption of each component of the flow, and the amount of 

compounds attached at different speeds;  

2) to determine the fuel consumption and the amount of emitted compounds for the flow, on a 

separate section of the road network;  

3) to determine the concentration of harmful substances on-road section to be considered. 

The amount of harmful substances (kg/hĀkg) emitted by vehicle flow on road section is 

determined by formula: 
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where Wg ð is a consumption of any emitted component of fuel during the period of use of 

vehicle;  

Pki ð the probability of the k group vehicle entering the range with i speed. 

Na ð traffic intensity, vph. 

The probability (Pki) of entering of different groups of vehicles the range with a given speed 

of movement can be determined based on the results of calculation, or by using the movement 

simulation model of individual vehicle in traffic flow. 

Given that in the major cities and district towns, the most significant share of traffic flow 

refers to the M1 and M2 categories of vehicles, it is easy to imagine the role of these objects in the 

context of environmental pollution. In accordance with the permissible levels of pollutants in 

internal combustion engines, based on the carried out theoretical research, it has been established 

that in the case of average annual kilometrage, this category of vehicles account for a total of 70ï

80% of city traffic pollution. In this regard, the results of studies carried in Kutaisi City (see 

Figure 1) clearly confirm these assertions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The dependency of environmental pollution in the city on the category of vehicles 

 

 

The mass of m pollutants of the city, in percentage. 

M1 ð passenger vehicle, the gross mass is up to 2500 kg, the number passengers does not 

exceed eight;  

M2 ð passenger vehicle, the gross mass is 2500ï5000 kg, the number passengers is more 

than eight;  

M3 ð passenger vehicle, the gross mass is more than 5000 kg, the number passengers is more 

than eight;  

N1 ð freight vehicle, the gross mass is under 3500 kg; 

N2 ð freight vehicle, the gross mass is 3500ï12000 kg. 

It should be noted that in terms of the emission of CO, CxHy, NOx to the atmosphere during 

road transport operations, the operation of obsolete motor vehicle fleet in Georgia complicates the 

problems of environmental security of the atmosphere. Given that the existing obsolete fleet 

replacement with current pace is a long period (15ï20 years), an increase in the number of new 
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environmentally clean vehicles in the transport flow cannot decrease the amount of mass of 

dispersed particles emitted as a result of wear of brake blocks, tires and road surface. 

This reality creates the need for merging the environmentally oriented technologies in the 

road transport management processes in metropolitan cities on the basis of systemic-purposeful 

underpinnings of logistics. In such a case, the basis of logistics approach methodology is the 

interaction between the operation of transport and the quantities of different types of products 

produced during this period, which allows for optimizing these processes. A model linking the 

transport operation (A) and mass of pollutants (M) is a regulatory basis of the alternative 

implementation of transportation according to the environmental requirements. In addition, the 

optimization criteria are based on generalization of technical and environmental indicators. 

In the process of road transport, three different levels can be distinguished as follows: the 

transportation process on the regional megaïlevel; the transportation process on the local macro-

level; the transportation process on the individual microïlevel. 

The optimization of transportation process at each level is conducted with regard to the 

following criteria:  

-road transport volumes in a certain n period should not exceed the volume of works 

performed in the next n + 1 period, i. e. An+1>An; 

-the total mass of polluting substances emitted by road traffic flows (Mp) is less than the 

maximum permitted concentration of the mass of these substances (Mmpc), i. e. Mp<Mmpc. 

The methodology of road transport management at each level is determined with regard to the 

environmental criteria. For example, at the third level, we conduct the optimization of the 

composition of regional vehicle fleet, and modelling is carried out for those fleets, where there are 

quantity changes of the ratio of M1, M2 and M3 categories of vehicles. In order to pursue research in 

this direction, to decrease the mass of pollutants emitted when carrying out transport process 

activities on the sections of urban sector roads, passenger routes and the group of major street 

crossings can be taken as the management objects. 

The first situation includes replacement of the M2 category vehicles by the M3 category of 

buses with great passenger capacity, with a view to minimizing the environmental indicators. In the 

second case, it is advisable to regulate the vehicle density on major highways, with periodic 

redistribution of the M1 category of vehicles on the adjacent road networks. 

The analysis of the environmentalïchemical studies carried out based on the example of 

Kutaisi City reveals that the main mobile source of air pollution are the vehicles, a large proportion 

of which were of both urban and transit passenger buses. The deterioration of qualitative indicators 

of the air basin is caused by a sharp increase in the number of vehicles, traffic congestion, disorder 

in the road network, irrational distribution of traffic flows, technical malfunction of vehicle fleet 

and so on. 

Analysis of air samples taken from the dense traffic sections of urban transport revealed that 

the concentrations of nitrogen oxides, hydrocarbon and lead compounds in the atmospheric air 

exceed the maximum permissible value, due to which the diseases such as pneumonia, allergy, 

asthma, cancer and cardiovascular diseases show the growing trends. 

The next phase of the study examined the dependency of the values of NOX, CXHy and CO 

emitted into the environment by the traffic flow on the density and composition of traffic on the 

most congested sections of the city [4]. It has been revealed that in those areas of the urban traffic 

networks where the urban passenger transport prevails in the traffic flow composition, the indicator 

of traffic-related air pollution is much higher. 
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50/40/10  65/20/15  85/0/15 

Note: The designation 50/40/10 indicates the percentage the M1, M2, and M3 categories of vehicles in 

the traffic flow composition. 

 

Figure 2. The dependency of exhausted compounds on the composition and density 

of the traffic flow 

 

In the case of first level, the optimization of the traffic condition of individual crew (driver ð 

vehicle) should be taken into consideration, since when moving on the particular sections of urban 

sector roads, then the correct implementation of the processes of stopping, acceleration and braking 

of vehicle mostly depends on driverôs qualification. From our studies carried out on these issues (in 

the same conditions), we have established that the upgraded driverôs professional level increases 

vehicleôs fuel economy by 10ï20%, which itself obviously reduces the amount of polluting 

substances emitted into the environment. 

In this context, during the vehicular traffic in urban areas, the environmental impact of the 

traffic flow is determined by the density and composition of traffic, as well as by the quality of 

traffic regulation quality and driverôs qualification. 

Therefore, in order to fulfil the set task by using the logistical arrangements, the following 

conditions need to be met:  

1. Management of the road transport processes by using the logistical arrangements of the 

traffic flows should be carried out taking into account the environmental safety criteria. 

2. Selection of the type of vehicles in the traffic flow and the assessment of economic 

efficiency should be carried out taking into account the indicators of environmental safety.  
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ʇʈʀ ɼɽʁʉʊɺʀʀ ʉʊɸʊʀʏɽʉʂʀʍ ʅɸɻʈʋɿʆʂ 

 

RESEARCH OF DEFORMAT ION SYSTEMôS ñCONSTRUCTION-BASEò 

FOR ACTION  STATIC STRESS 

 

Éʇʘʣʫʘʥʦʚ ɼ. ʊ., 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʨʨʠʛʘʮʠʠ ʠ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, (ʅʀʀʀɺʇ), 

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, doni_pol@mail.ru 

ÉPaluanov D., 

Ph.D., Scientific research institute of irrigation and water problem (SRIIWP), 

Tashkent, Uzbekistan, doni_pol@mail.ru 

Éʅʫʨʤʘʪʦʚ ɹ. ɸ., 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʂʘʨʠʤʦʚʘ, 

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, bahtiyor10.08.1984@mail.ru  

ÉNurmatov B., 

Tashkent State Technical University named after I. Karimov, 

Tashkent, Uzbekistan, bahtiyor10.08.1984@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʩʠʩʪʝʤʳ 

çʩʦʦʨʫʞʝʥʠʝïʦʩʥʦʚʘʥʠʝè ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ. ʉ ʫʯʝʪʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʳ 

ʨʝʘʣʴʥʦʡ ʦʙʲʝʢʪʳ ʥʘʤʠ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʥʦï

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ.  

 

Abstract. In this article is considered problems of researchers of deformation systemôs 

ñconstructionïbaseò for action static stress as a result of sole weight construction and hydrostatical 

pressure water of forebay. With account of geometrical parameter of real object our self is proposed 

model for estimation strainïstress distribution bases for action static stress. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʠʟʢʦʥʘʧʦʨʥʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʩʥʦʚʘʥʠʝ, 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʣʘʙʳʡ ʛʨʫʥʪ, ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ, 

ʚʝʩ ʩʦʦʨʫʞʝʥʠʷ. 

 

Keywords: low-head hydro technical constructions, base, strain-stress distribution, soft 

ground, hydrostatical pressure water, weight construction. 

 

ʅʠʟʢʦʥʘʧʦʨʥʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ (ɻʊʉ) ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ ʦʪʥʦʩʷʪʩʷ 

ʢ III-ʝʤʫ ʠ ʥʠʞʝ ʢʣʘʩʩʦʚ ʩʦʦʨʫʞʝʥʠʡ ʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʜʥʝï ʠ ʚʳʩʦʢʦʥʘʧʦʨʥʳʭ, ʥʘʧʦʨʥʳʡ 

ʬʨʦʥʪ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʣʦʪʠʥʦʡ, ʥʦ ʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʨʘʟʥʳʭ ʪʠʧʦʚ (ʚʦʜʦʚʳʧʫʩʢ, 

ʚʦʜʦʩʙʨʦʩ, ʧʝʨʝʛʦʨʘʞʠʚʘʶʱʝʝ ʩʦʦʨʫʞʝʥʠʝ ʠ ʪ. ʜ.). ʅʠʟʢʦʥʘʧʦʨʥʳʝ ɻʊʉ ʢʘʢ ʙʝʪʦʥʥʳʝ, ʪʘʢ ʠ 

ʛʨʫʥʪʦʚʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʢʣʘʩʩ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʠʟʢʦʥʘʧʦʨʥʳʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʚ 
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ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʳ ʨʘʟʣʠʯʥʳʤʠ ʦʪʨʘʩʣʷʤʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, 

ʦʩʦʙʝʥʥʦ ʚ ʮʝʣʷʭ ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ 

ʥʠʟʢʦʥʘʧʦʨʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʦʨʤʘʪʠʚʥʦï

ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʇʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʜʣʷ ʢʣʘʩʩʦʚ IIIïIV ʩʦʦʨʫʞʝʥʠʡ ʥʝ ʠʤʝʶʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʥʘ ʥʠʭ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʙʦʣʝʝ 270 ʢʨʫʧʥʳʭ ʦʩʦʙʦ 

ʚʘʞʥʳʭ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʚʝʜʝʥʳ ʢʨʫʧʥʳʝ ɻʊʉ. ʆʪ ʥʘʜʝʞʥʦʩʪʠ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʟʦʥʝ ʠʭ ʚʣʠʷʥʠʷ. 

ɼʘʥʥʝr [1] ʧʦʢʘʟʳʚʘʪʁ, ʯʪʦ ʘʚʘʨʠʡʥʦʩʪʴ ʥʠʟʢʦʥʘʧʦʨʥʳʭ ɻʊʉ ʚʳʰʝ, ʯʝʤ ʜʣʷ 

ʚʳʩʦʢʦʥʘʧʦʨʥʳʭ ʠ ʩʨʝʜʥʝʥʘʧʦʨʥʳʭ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʠʭ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʰʪʘʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʦʪʝʨʝʡ 

ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʨʠʥʷʪʳʡ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡè ʦʧʨʝʜʝʣʠʣʠ ʚʘʞʥʳʝ ʟʘʜʘʯʠ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʊʉ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ (1). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʘʞʥʝʡʰʠʤ ʚʦʧʨʦʩʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʊʉ, ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɻʊʉ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʜʣʷ ʢʨʫʧʥʳʭ ʠ ʥʘʠʙʦʣʝʝ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ɻʊʉ IïII ʢʣʘʩʩʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ, ʘ ʜʣʷ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʠʟʢʦʥʘʧʦʨʥʳʭ ɻʊʉ IIIïIV ʢʣʘʩʩʘ, ʦʥʠ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʘʢʪʠʯʝʩʢʠ ʠʛʥʦʨʠʨʫʶʪʩʷ ʠ ʥʝ 

ʚʳʧʦʣʥʷʶʪʩʷ. 

ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʂʄʂ çʆʩʥʦʚʘʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡè, ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʩʥʦʚʘʥʠʷ ɻʊʉ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʝʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʥʘʜʝʞʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (2).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʞʝʥʝʨʥʳʭ ʤʝʨ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʦʩʥʦʚʘʥʠʡ ʠ ʫʩʪʨʦʡʩʪʚʫ ʬʫʥʜʘʤʝʥʪʦʚ ʥʠʟʢʦʥʘʧʦʨʥʳʭ ɻʊʉ ʥʘ ʩʣʦʞʥʳʭ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. 

ʇʦ ʜʘʥʥʳʤ ʂʄʂ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʩʥʦʚʘʥʠʷ ɻʊʉ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ: 

ïʦʮʝʥʢʫ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʠ ʧʨʦʛʥʦʟ ʠʭ 

ʠʟʤʝʥʝʥʠʷ; 

ïʨʘʩʯʝʪ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ; 

ïʨʘʩʯʝʪ ʤʝʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ; 

ïʨʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ, ʧʨʠʤʳʢʘʶʱʠʭ 

ʢ ʩʦʦʨʫʞʝʥʠʶ; 

ïʨʘʩʯʝʪ ʜʝʬʦʨʤʘʮʠʡ ʩʠʩʪʝʤʳ çʩʦʦʨʫʞʝʥʠʝïʦʩʥʦʚʘʥʠʝè ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʩʦʦʨʫʞʝʥʠʷ, ʜʘʚʣʝʥʠʷ ʚʦʜʳ, ʛʨʫʥʪʘ ʠ ʪ. ʧ. ʠ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦï
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ʤʝʭʘʥʠʯʝʩʢʠʭ (ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ, ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ) ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʨʫʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʝʪʦʤ ʠʭ ʧʨʦʤʝʨʟʘʥʠʷ ʠ 

ʦʪʪʘʠʚʘʥʠʷ; 

ïʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ ʢʦʥʪʘʢʪʝ ʩʦʦʨʫʞʝʥʠʷ ʩ ʦʩʥʦʚʘʥʠʝʤ ʠ ʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ; 

ïʨʘʩʯʝʪ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ, ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʚʦʜʳ ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ð ʦʙʲʝʤʥʳʭ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʠʣ ʠ 

ʠʟʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʘʥʠʷ; 

ïʨʘʟʨʘʙʦʪʢʫ ʠʥʞʝʥʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʩʥʦʚʘʥʠʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ, ʪʨʝʙʫʝʤʫʶ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʠ ʝʛʦ 

ʦʩʥʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ð ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʡ, ʫʣʫʯʰʝʥʠʝ 

ʥʘʧʨʷʞʝʥʥʦïʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ çʩʦʦʨʫʞʝʥʠʝïʦʩʥʦʚʘʥʠʝè, ʩʥʠʞʝʥʠʝ 

ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ. 

ʇʦʵʪʦʤʫ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʩʦʦʨʫʞʝʥʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʜʘʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʉʫʱʝʩʪʚʫʶʪ 

ʩʝʨʴʝʟʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʠʟʢʦʥʘʧʦʨʥʳʭ ɻʊʉ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʨʝʯʥʳʭ ʚʦʜ. ʇʨʠʯʠʥʦʡ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʝ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʣʠʯʠʝ 

ʩʣʘʙʦʛʦ ʛʨʫʥʪʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ɻʊʉ, ʦʩʦʙʝʥʥʦ ʜʣʷ IïII ʢʣʘʩʩʘ, 

ʧʨʠʤʝʥʝʥʳ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʠʥʞʝʥʝʨʥʳʝ ʤʝʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʜʘʣʝʥʠʝ ʠ ʟʘʤʝʥʘ ʩʣʘʙʦʛʦ ʪʝʣʘ, 

ʫʢʨʝʧʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʰʧʫʥʪʘʤʠ, ʩʚʘʡʥʳʤʠ ʠ ʪ. ʜ. ɸ ʜʣʷ IIIïIV ʢʣʘʩʩʘ ʩʦʦʨʫʞʝʥʠʡ ʪʘʢʠʝ 

ʠʥʞʝʥʝʨʥʳʝ ʤʝʨʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʥʝʧʨʠʝʤʣʝʤʳʤʠ. ʇʦʵʪʦʤʫ ʚ 

ʪʘʢʠʭ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝ ʩʪʨʦʠʣʠʩʴ ʥʠʟʢʦʥʘʧʦʨʥʳʝ ɻʊʉ ʠʣʠ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʙʝʟ ʧʨʠʥʷʪʠʷ ʜʦʩʪʘʪʦʯʥʳʭ ʤʝʨ, ʦʥʠ ʨʘʟʨʫʰʘʣʠʩʴ. 

ʆʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʦʩʥʦʚʘʥʠʷ ʥʠʟʢʦʥʘʧʦʨʥʳʭ ɻʊʉ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʠʤ 

ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʘʚʘʨʠʠ, ʧʨʦʠʟʦʰʝʜʰʝʡ ʥʘ ʚʦʜʦʚʳʧʫʩʢʥʦʤ ʩʦʦʨʫʞʝʥʠʠ ʄʝʞʜʫʨʝʯʝʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʉʦʦʨʫʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʦʙʱʘʷ ʝʤʢʦʩʪʴ 

450 ʤʣʥ ʤ
3
; ʦʪʤʝʪʢʘ ʅʇʋ 57,00; ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ 320,5 ʢʤ

2
; ʚʦʜʦʩʙʨʦʩʥʦʡ ʨʝʛʫʣʷʪʦʨ 4-ʭ 

ʧʨʦʣʝʪʥʳʡ ʩ ʜʠʘʬʨʘʛʤʦʡ ʠ ʜʣʠʥʦʡ ʧʨʦʣʝʪʘ ð 5 ʤ; ʟʘʪʚʦʨʳ ʛʣʫʙʠʥʥʳʝ ʧʣʦʩʢʠʝ ʩ ʩʝʯʝʥʠʝʤ ð 

5Ĭ4 ʤ; ʦʪʤʝʪʢʘ ʧʦʨʦʛʘ ð 51,8 ʤ; ʥʘʧʦʨ ð 5,2 ʤ; ʜʣʠʥʘ ʩʦʦʨʫʞʝʥʠʷ ð 87 ʤ; ʩʪʨʦʠʪʝʣʴʥʘʷ 

ʚʳʩʦʪʘ ð 8,0 ʤ; ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ð 360 ʤ
3
/ʩ; ʢʣʘʩʩ ʢʘʧʠʪʘʣʴʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ð 3; 

ʩʝʡʩʤʠʯʥʦʩʪʴ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ð 6 ʙʘʣʣʦʚ (ʈʠʩʫʥʦʢ 1). 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʦʩʥʦʚʘʥʠʷ ʚʦʜʦʚʳʧʫʩʢʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʫʩʣʦʚʠʡ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ (ʂʄʂ), ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʠʟʦʰʣʘ ʘʚʘʨʠʷ, ʠ 

ʩʦʦʨʫʞʝʥʠʝ ʨʘʟʨʫʰʠʣʦʩʴ. ʊʝʨʨʠʪʦʨʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦ 

ʩʣʦʞʥʳʤʠ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ 

ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʘ ʩʦʦʨʫʞʝʥʠʷʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩʦ 

ʩʣʘʙʳʤ ʛʨʫʥʪʦʤ ʦʩʥʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʡ, ʠ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʫʰʝʥʠʶ ʩʦʦʨʫʞʝʥʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʧʠʨʘʷʩʴ, ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ, ʥʘʤʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʛʠʧʦʪʝʟʘ 

ʧʨʠʯʠʥʳ ʧʨʦʠʟʦʰʝʜʰʝʡ ʘʚʘʨʠʠ ʥʘ ʚʦʜʦʚʳʧʫʩʢʥʦʡ ʧʣʦʪʠʥʝ, ʩʦʛʣʘʩʥʦ, ʢʦʪʦʨʦʡ ʩʠʣʘ ʪʷʞʝʩʪʠ 

ʩʦʦʨʫʞʝʥʠʷ ʠ ʩʠʣʘ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʧʨʠʯʠʥʫ ʩʦʦʨʫʞʝʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʠʣ ʚʳʧʦʨ ʛʨʫʥʪʘ ʠʟ-ʧʦʜ ʦʩʥʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 1. ɺʦʜʦʚʳʧʫʩʢʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ 

 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬ. ɽ. ʂʫʨʙʘʥʙʘʝʚʘ [2] ʙʳʣʠ ʧʨʦʚʝʜʝʥ rʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ 

ʠʟʫʯʘʝʤʦʛʦ ʪʝʨʨʠʪʦʨʠʷ, ʛʜʝ ʙʳʣʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚʦʜʦʚʳʧʫʩʢʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʄʝʞʜʫʨʝʯʝʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʋʯʘʩʪʦʢ ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʨʫʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʩʫʧʝʩʷʤʠ 

(0,3ï3,8), ʩʫʛʣʠʥʢʘʤʠ (0,6ï5,8 ʤ) ʠ ʧʳʣʝʚʘʪʳʤʠ ʧʝʩʢʘʤʠ (0,4ï4,5 ʤ). ʅʠʞʝ ʵʪʠʭ ʩʣʦʝʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʩʣʘʝʚʘʥʠʝ ʪʦʣʱʴ ʩʫʧʝʩʝʡ, ʩʫʛʣʠʥʢʦʚ ʠ ʧʳʣʝʚʘʪʳʭ ʧʝʩʢʦʚ. ʌʠʟʠʢʦï

ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʦʚ: ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ (ɽ): ʧʝʩʦʢ ð 15,6 ʄʇʘ; ʩʫʧʝʩʴ ð 

24,2 ʄʇʘ; ʩʫʛʣʠʥʦʢ ð 5,5 ʄʇʘ; ʧʣʦʪʥʦʩʪʴ ʧʝʩʢʘ ʠ ʩʫʧʝʩʠ ð 1,81 ʪ/ʤ
3
, ʩʫʛʣʠʥʢʘ ð 2,03 ʪ/ʤ

3
; 

ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʛʨʘʜ.): ʧʝʩʦʢ ð 17,3; ʩʫʧʝʩʴ ð 20,4; ʩʫʛʣʠʥʦʢ ð 11,6; ʩʮʝʧʣʝʥʠʝ 

(ʉ): ʧʝʩʦʢ ð 25 ʢʇʘ, ʩʫʧʝʩʴ ð 20 ʢʇʘ, ʩʫʛʣʠʥʦʢ ð 25 ʢʇʘ [1].  

ʀʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʨʫʞʝʥʠʷ, 

ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʦʜʝʣʷʭ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ 

ʤʝʭʘʥʠʢʠ ʠ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʨʘʟʤʝʨʳ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ (ʈʠʩʫʥʦʢ 2): ʤʦʱʥʦʩʪʴ ʢʘʞʜʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʩʣʦʷ ʦʜʠʥʘʢʦʚʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ð 2,3 ʤ; ʚʳʩʦʪʘ ʩʦʦʨʫʞʝʥʠʷ ð 8 ʤ; ʜʣʠʥʘ ð 87 ʤ; ʜʣʠʥʘ ʦʩʥʦʚʘʥʠʷ ʜʦ ʠ ʧʦʩʣʝ 

ʩʦʦʨʫʞʝʥʠʷ ʧʨʠʥʷʪʘ ð 30 ʤ; ʛʣʫʙʠʥʘ ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ ð 7 ʤ; ʧʣʦʪʥʦʩʪʴ ʪʝʣʘ 

ʩʦʦʨʫʞʝʥʠʷ ð 2,5 ʪ/ʤ
3
. ʇʨʠ ʨʘʩʯʝʪʝ ʫʯʠʪʳʚʘʣʠʩʴ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜʦʚʳʧʫʩʢʥʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ.  

ʈʘʩʯʝʪ ʚ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ). ʀʩʭʦʜʥʳʤ 

ʫʨʘʚʥʝʥʠʝʤ ʧʨʠ ʨʘʩʯʝʪʝ ʄʂʕ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʮʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ʚʦʟʤʦʞʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʩʫʤʤʘ ʨʘʙʦʪ ʚʩʝʭ ʩʠʣ ʥʘ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʨʘʚʥʘ 0. 

 

,    (1) 

ɿʜʝʩʴ: ,  ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʝʥʟʦʨʳ ʜʝʬʦʨʤʘʮʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ; ,  ð 

ʠʟʦʭʨʦʥʥʳʝ ʚʘʨʠʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ; ð ʚʝʢʪʦʨ ʤʘʩʩʦʚʳʭ ʩʠʣ; ð ʚʝʢʪʦʨ 

ʚʥʝʰʥʠʭ ʩʠʣ (ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ), ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʧʦʚʝʨʭʥʦʩʪʠ [3]. 
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ʈʠʩʫʥʦʢ 2. ʄʦʜʝʣʴ ʜʣʷ ʨʘʩʯʝʪʦʚ ʦʩʥʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʷ: 1 ð ʙʝʪʦʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ;  

2 ð ʚʝʨʭʥʠʡ ʙʴʝʬ; 3, 4, 5 ð ʛʨʫʥʪʦʚʦʝ ʦʩʥʦʚʘʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʫʧʝʩʴ, ʩʫʛʣʠʥʦʢ ʠ ʧʝʩʦʢ 

 

 

ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʜʝʡʩʪʚʠ ̫ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʩʦʦʨʫʞʝʥʠʷ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠ ̫

ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ. 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʤʠ: 

1) ʅʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʦʩʥʦʚʘʥʠʷ ð ʞʝʩʪʢʠʝ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʜʝʩʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ: 

 

: ;      (2) 

 

2) ʅʘ ʰʘʨʥʠʨʥʦïʧʦʜʚʠʞʥʳʭ (ʚʝʨʪʠʢʘʣʴʥʳʭ) ʙʦʢʦʚʳʭ ʛʨʘʥʠʮʘʭ ʦʩʥʦʚʘʥʠʷ ʥʝ 

ʜʦʧʫʩʢʘʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʪʦʯʝʢ: 

 

       (3) 

 

3) ʅʘ ʛʨʝʙʥʝ ʠ ʙʦʢʦʚʳʭ ʛʨʘʥʷʭ ʩʦʦʨʫʞʝʥʠʷ, ʥʝ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʚʦʜʦʡ 

 

       (4) 

ʛʜʝ n ð ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

4) ʅʘ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʚʦʜʦʡ ʧʦʚʝʨʭʥʦʩʪʷʭ ʫʯʝʪ ʛʠʜʨʦʩʪʘʪʠʢʠ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʥʠʶ ʥʘ 

ʥʠʭ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʣʠʥʝʡʥʦ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʩ ʛʣʫʙʠʥʦʡ 

 

       (5) 

 

ʛʜʝ z ð ʛʣʫʙʠʥʘ, ʦʪʩʯʠʪʳʚʘʝʤʘʷ ʦʪ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ; g ð ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ.  

 

ʆʙʣʘʩʪʴ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ 

ʈʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʪʝʤʥʳʤ ʮʚʝʪʦʤ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʵʪʘ ʦʙʣʘʩʪʴ ʥʘ ʨʠʩʫʥʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʩʣʘʙʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ, ʛʜʝ ʚʦʟʥʠʢʘʶʪ ʥʘʠʙʦʣʴʰʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ 

ʥʘʠʙʦʣʴʰʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʫʢʘʟʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʦʩʥʦʚʥʳʭ ʬʦʨʤʘʭ. 
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ʘ)  

ʙ)  

 

ʈʠʩʫʥʦʢ 3. ɼʝʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʩʦʦʨʫʞʝʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʦʜ ʪʝʣʦʤ ʩʦʦʨʫʞʝʥʠʷ (ʈʠʩʫʥʦʢ 3ʘ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʩʦʭʨʘʥʥʦʩʪʠ ʩʘʤʦʛʦ ʪʝʣʘ ʠ 

ʦʩʥʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʷ [4]. ʅʘ ʈʠʩʫʥʢʝ 3ʙ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ ʧʨʦʠʩʭʦʜʠʪ ʜʝʬʦʨʤʘʮʠʷ ʩʘʤʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʪ. ʝ. ʦʩʘʜʢʘ ʪʝʣʘ ʩʦʦʨʫʞʝʥʠʷ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʝʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʘʙʳʡ ʛʨʫʥʪ (ʧʳʣʝʚʘʪʳʡ ʧʝʩʦʢ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʝʬʦʨʤʠʨʫʝʤʦʡ 

ʯʘʩʪʴʶ, ʚ ʢʦʪʦʨʦʤ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʘʩʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʩʧʦʩʦʙʥʳʝ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʦʨʦʜʳ ʚʙʣʠʟʠ ʵʪʦʡ ʦʩʣʘʙʣʝʥʥʦʡ ʟʦʥʳ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʩʦ ʩʢʦʣʴʟʷʱʠʤʠ ʙʦʢʦʚʳʤʠ ʛʨʘʥʠʮʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ 

ʥʘʧʨʷʞʝʥʥʦïʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ 

ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ. 

2. ʆʧʨʝʜʝʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʧʨʷʞʝʥʥʦïʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʡ ʩ ʫʯʝʪʦʤ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʦʮʝʥʝʥʦ ʚʣʠʷʥʠʝ ʥʘ ʥʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. 

3. ɺʣʠʷʥʠʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʥʘʧʨʷʞʝʥʥʦïʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʩʥʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʟʘʜʘʯʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʘʣʦʡ ʛʣʫʙʠʥʦʡ 

ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ, ʬʦʨʤʠʨʫʶʱʝʡ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʛʨʫʟʢʦʡ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʩʦʦʨʫʞʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. 

4. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʩʥʦʚʘʥʠʷ ʥʠʟʢʦʥʘʧʦʨʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʦï

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠʠ. 

 

ʀʩʪʦʯʥʠʢʠ: 

(1). ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 20 ʘʚʛʫʩʪʘ 1999 ʛ. ˉ826-1 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡè. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://clck.ru/D8MMX (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

21.01.2018). 

(2). ʂʄʂ 2.02.02-98. ʆʩʥʦʚʘʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʊ.: 

ɻʦʩʢʦʤʘʨʭʠʪʝʢʪʩʪʨʦʡ ʈʋʟ, 1998. 130 ʩ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://clck.ru/D8MRd (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

21.01.2018). 
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ɸʥʥʦʪʘʮʠʷ. ʉ ʨʘʟʚʠʪʠʝʤ ʤʦʙʠʣʴʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʦʞʜʘʝʪʩʷ 

ʪʨʝʙʦʚʘʥʠʝ ʢ ʘʥʪʝʥʥʘʤ, ʦʪʚʝʯʘʶʱʠʤ ʤʦʜʝʨʥʠʟʘʮʠʠ çʢʣʘʩʩʠʯʝʩʢʦʡè ʘʥʪʝʥʥʳ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʘʥʪʝʥʥʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʘʣʳʡ ʨʘʟʤʝʨ ʠ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʠʤʝʪʴ ʭʦʨʦʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʠʣʝʥʠʷ ʠ ʩʦʭʨʘʥʠʪʴ ʩʚʦʡʩʪʚʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʢʨʠʚʦʡ ʂʦʭʘ ʩ ʪʨʝʤʷ ʠʪʝʨʘʮʠʷʤʠ. 

 

Abstract. With the development of mobile telecommunications technology are borns the new 

requirements for antennas responding to the modernization of the ñclassicalò antenna. Modern 

antennas should be small in size and at the same time should have a good coefficient gain and 

preserve the broadband property. 

This article are considered research of directivity diagram of Fractal antenna of Koch curve 

based on the model in managed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʨʘʢʪʘʣʴʥʘʷ ʘʥʪʝʥʥʘ, ʜʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥ, ʠʪʝʨʘʮʠʷ, 

ʤʠʢʨʦʧʦʣʦʩʢʦʚʘʷ ʧʝʯʘʪʥʘʷ ʘʥʪʝʥʥʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ, ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ. 

 

Keywords: fractal antenna, directivity diagram of antenna, iteration, microstrip printed 

antenna, antenna gain, resonant frequency. 

 

ɺʚʝʜʝʥʠʝ 

ʈʘʟʚʠʪʠʝ ʤʦʙʠʣʴʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʦʞʜʘʝʪ ʩʧʨʦʩ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʥʦʚʦʡ ʘʥʪʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʤʝʶʱʠʡ ʤʘʣʳʡ ʨʘʟʤʝʨ ʠ ʦʙʣʘʜʘʶʱʠʡ ʭʦʨʦʰʝʡ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʩʪʴʶ ʠ ʠʤʝʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ. ʂ ʪʘʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʝʪ ʬʨʘʢʪʘʣʴʥʘʷ ʘʥʪʝʥʥʘ ʠ ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

çʢʣʘʩʩʠʯʝʩʢʦʡè ʘʥʪʝʥʥʳ. 

ɺʩʝ ʘʥʪʝʥʥʳ ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʬʦʢʫʩʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʠ ʭʦʨʦʰʝʝ ʩʚʦʡʩʪʚʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʩʫʱʠʝ ʠʤ ʩʧʝʮʠʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʘʨʘʤʝʪʨʳ [1ï5].  

ɸʥʪʝʥʥʳ ʧʨʝʦʙʨʘʟʫʶʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ ʨʘʜʠʦʚʦʣʥʳ ʚ ʙʝʩʧʨʦʚʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʦʪʧʨʘʚʣʷʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʳʝ ʧʦ ʙʝʩʧʨʦʚʦʜʥʦʤʫ ʩʧʝʢʪʨʫ. 

http://www.bulletennauki.com/
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ɼʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ (ʘʥʪʝʥʥʳ) ð ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʥʪʝʥʥʳ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʘʥʪʝʥʥʳ ʚ ʟʘʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ [1]. 

ɺ ʩʣʫʯʘʝ ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ ʥʘ ʜʠʘʛʨʘʤʤʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʣʝʧʝʩʪʢʠ, ʪʦ ʝʩʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʅʘʧʨʘʚʣʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʥʪʝʥʥ ʥʘʟʳʚʘʝʪʩʷ ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ 

ʣʝʧʝʩʪʦʢ ð ʛʣʘʚʥʳʤ. ʆʩʪʘʣʴʥʳʝ ʣʝʧʝʩʪʢʠ ʷʚʣʷʶʪʩʷ ʙʦʢʦʚʳʤʠ, ʘ ʣʝʧʝʩʪʦʢ ʠʟʣʫʯʝʥʠʷ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʚ ʩʪʦʨʦʥʫ, ʦʙʨʘʪʥʫʶ ʛʣʘʚʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʥʘʟʳʚʘʝʪʩʷ ʟʘʜʥʠʤ ʣʝʧʝʩʪʢʦʤ 

ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥʳ. ʅʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʘʥʪʝʥʥʘ ʥʝ ʧʨʠʥʠʤʘʝʪ ʠ ʥʝ 

ʠʟʣʫʯʘʝʪ, ʥʘʟʳʚʘʶʪʩʷ ʥʫʣʷʤʠ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʤ ʠʩʩʣʝʜʦʚʘʪʴ ʜʠʘʛʨʘʤʤʫ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʬʨʘʢʪʘʣʴʥʦʡ ʘʥʪʝʥʥʳ 

ʢʨʠʚʦʡ ʂʦʭʘ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʚ MMANA-GAL. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʨʘʢʪʘʣʴʥʦʡ ʘʥʪʝʥʥʳ 

ʙʳʣ ʚʟʷʪ ʬʨʘʢʪʘʣ ʂʦʭʘ.  

ʌʨʘʢʪʘʣʳ ð ɻ ʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʢʦʪʦʨʳʝ ʨʝʢʫʨʩʠʚʥʦ ʧʦʚʪʦʨʷʶʪʩʷ ʩʦʛʣʘʩʥʦ 

ʟʘʢʦʥʫ ʜʨʦʙʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ.  

 ʌʨʘʢʪʘʣʳ ʂʦʭʘ ʩʯʠʪʘʶʪʩʷ ʧʦʜʭʦʜʷʱʝʡ ʩʪʨʫʢʪʫʨʦʡ ʜʣʷ ʤʠʢʨʦʧʦʣʦʩʢʦʚʦʡ ʧʝʯʘʪʥʦʡ 

ʘʥʪʝʥʥʳ (ʄʇɸ), ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʬʨʘʢʪʘʣʴʥʦʡ ʘʥʪʝʥʥʳ ð ɻ ʪʦ ʩʦʢʨʘʱʝʥʠʝ ʚʳʩʦʪʳ ʜʠʧʦʣʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʨʷʜʢʘ ʠʪʝʨʘʮʠʠ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʨʘʢʪʘʣʴʥʘʷ ʘʥʪʝʥʥʘ, ʠʤʝʶʱʘʷ ʠʪʝʨʘʮʠʶ n=3 ʟʘʤʢʥʫʪʦʛʦ 

ʪʠʧʘ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ ʬʨʘʢʪʘʣʘ ʨʘʚʥʦʡ 0,003 ʤ, ʩ ʧʝʨʠʤʝʪʨʦʤ L=0,192 ʤ ʠ ʠʤʝʶʱʠʝ n=64 

ʩʝʛʤʝʥʪʦʚ. 

ʈʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ ʤʠʢʨʦʧʦʣʦʩʢʦʚʦʡ ʬʨʘʢʪʘʣʴʥʦʡ ʘʥʪʝʥʥʳ ʄʇʌɸ ʦʧʨʝʜʝʣʷʶʪ 

ʫʩʣʦʚʠʝʤ: 

                                                  (1) 

ʛʜʝ ɚ ð ʨʝʟʦʥʘʥʩʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ;   

 ð ɻ ʬʬʝʢʪʠʚʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʨʝʜʳ ʤʝʞʜʫ ʄʇʌɸ ʠ ʟʝʤʣʷʥʦʡ 

ʧʣʦʩʢʦʩʪʴʶ. 

 

ʇʨʠ ʧʘʨʘʤʝʪʨʘʭ L ʠ = 2,2 ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ (1) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʙʦʯʫʶ ʜʣʠʥʫ 

ʚʦʣʥʳ =0,94 ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʘʥʪʝʥʥʳ.  

ʉʠʤʤʝʪʨʠʯʥʫʶ ʧʦʣʫʚʦʣʥʦʚʫʶ ʜʠʧʦʣʴ ʚʳʙʨʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʥʦʡ ʘʥʪʝʥʥʳ, ʪʘʢ ʢʘʢ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠ ʧʘʨʘʤʝʪʨʳ ʵʪʦʡ ʘʥʪʝʥʥʳ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʩ ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʬʨʘʢʪʘʣʴʥʦʡ ʘʥʪʝʥʥʦʡ.  

ʉʦʪʦʚʳʝ ʢʦʤʧʘʥʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʨʘʙʦʪʘʶʪ ʥʘ ʯʘʩʪʦʪʝ 900 ʄɻʮ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʰʝʡ ʘʥʪʝʥʥʳ ʠʩʧʦʣʴʟʦʚʘʥʘ ʵʪʦ ʞʝ ʯʘʩʪʦʪʘ. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʟʚʝʩʪʥʦ [1], ʯʪʦ ʚ ʚʠʙʨʘʪʦʨʝ ʪʦʯʥʘʷ ʨʝʟʦʥʘʥʩʥʘʷ ʜʣʠʥʘ 

ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ l/2. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʪʦʷʯʠʝ ʚʦʣʥʳ ʚ ʚʠʙʨʘʪʦʨʝ ʤʝʥʷʶʪʩʷ ʧʨʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ, ʛʜʝ ʥʝ ʠʤʝʶʪʩʷ ʧʦʪʝʨʠ ʥʘ ʠʟʣʫʯʝʥʠʝ. ʇʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʨʝʟʦʥʘʥʩʥʦʡ ʜʣʠʥʳ ʚʠʙʨʘʪʦʨʘ ʧʦʷʚʣʷʝʪʩʷ ʠʥʜʫʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʭʦʜʥʦʛʦ 

ʵʬ
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e

l
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ʵʬe

l

http://www.bulletennauki.com/
http://www.wikiwand.com/ru/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D1%83%D1%81%D0%B8%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B0%D0%BD%D1%82%D0%B5%D0%BD%D0%BD%D1%8B


 

 
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ʊ. 4. ˉ4. 2018 ʛ. 
 http://www.bulletennauki.com  

 

 

 

 

277 

 

 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʫʢʦʨʦʯʝʥʠʠ ʚʠʙʨʘʪʦʨʘ ʧʨʠʤʝʨʥʦ ʥʘ 5% ʜʣʠʥʳ 

ʘʥʪʝʥʥʳ. 

ʇʦ ʬʦʨʤʫʣʝ (2) ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʨʝʟʦʥʘʥʩʥʫʶ ʜʣʠʥʫ ʧʦʣʫʚʦʣʥʦʚʦʛʦ ʚʠʙʨʘʪʦʨʘ [1, ʩ. 

94]: 

 

                                               (2) 

 

ʛʜʝ: L ð ʜʣʠʥʘ ʚ ʤʝʪʨʘʭ, 

f ð ʯʘʩʪʦʪʘ ʚ ʤʝʛʘʛʝʨʮʘʭ. 

 

ʇʨʠ ʥʘʰʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʯʘʩʪʦʪʘ (f) ʨʘʚʥʦ 900 ʄɻʮ ʠ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʣʫʯʝʥʦ L º 

143/900 º 0,1589 ʤ. ʇʨʠ ʥʘʰʝʤ ʦʧʳʪʝ ʧʦʣʫʚʦʣʥʦʚʘʷ ʜʠʧʦʣʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʝʯ, ʠʤʝʶʱʠʭ 

ʦʜʠʥʘʢʦʚʫʶ ʜʣʠʥʫ l/4 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ. ɼʣʠʥʫ ʧʣʝʯ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ 

ʬʦʨʤʫʣʝ l= ʩ/fʊ, ʛʜʝ ʩ ð ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥʳ ʥʘ ʦʩʥʦʚʝ ʢʨʠʚʦʡ ʂʦʭʘ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʨʘʢʪʘʣʳ ʩʘʤʦʧʦʜʦʙʥʳ ʠ ʵʪʦ ʩʚʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʘʪʴ ʨʘʟʤʝʨ 

ʘʥʪʝʥʥʳ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʬʨʘʢʪʘʣʴʥʦʡ ʘʥʪʝʥʥʳ ʠ 

ʣʠʥʝʡʥʦʛʦ ʜʠʧʦʣʷ ʩ l/4-ʧʣʝʯʘʤʠ ʠʤʝʶʱʫʶ ʨʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ 900 ʄɻʮ.  

 

 
 

 
ʈʠʩʫʥʦʢ 1. ʂʨʠʚʘʷ ʂʦʭʘ ʩ ʠʪʝʨʘʮʠʝʡ n=3 

 

ʅʘ ʈʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥʳ ʢʨʠʚʘʷ ʂʦʭʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʪʝʨʘʮʠʷʤʠ ʜʣʷ ʧʦʜʩʯʝʪʘ 

ʬʨʘʢʪʘʣʴʥʦʡ ʘʥʪʝʥʥʳ. ʇʦ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʨʘʟʤʝʨʥʦʩʪʴ D 

ʬʨʘʢʪʘʣʘ ʂʦʭʘ: 

 

                                            (3) 

 

ɽʩʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʫʛʦʣ ʠʟʛʠʙʘ ʢʨʠʚʦʡ ʂʦʭʘ ʨʘʚʥʦ Q = 60̄, ʪʦ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʬʦʨʤʫʣʝ 

(3) ʧʦʣʫʯʠʤ D = 1,262. 
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ʇʦ ʬʦʨʤʫʣʝ (4) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ʜʠʧʦʣʷ ʂʦʭʘ fʂ 

ʦʪ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

ïʨʘʟʤʝʨʥʦʩʪʠ ʬʨʘʢʪʘʣʘ D; 

ïʥʦʤʝʨʘ ʠʪʝʨʘʮʠʠ n; 

ïʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʠʧʦʣʷ fD. 

 

                                    (4) 

 

ɼʣʷ ʈʠʩʫʥʢʘ 1, ʙ ʧʨʠ n = 1 ʠ D = 1,262 ʠʟ ʬʦʨʤʫʣʳ (4) ʧʦʣʫʯʘʝʤ: 

 

fK = fD Ö 0,816,         fK = 900 ʄɻʮ Ö 0,816 = 734 ʄɻʮ.                  (5) 

 

ɼʣʷ ʈʠʩʫʥʢʘ 1, ʚ ʧʨʠ n = 2 ʠ D = 1,262 ʠʟ ʬʦʨʤʫʣʳ (4) ʧʦʣʫʯʘʝʤ: 

 

fK = fD Ö 0,696,         fK = 900 ʄɻʮ Ö 0,696 = 626 ʄɻʮ.                (6) 

 

ɼʣʷ ʈʠʩʫʥʢʘ 1, ʛ ʧʨʠ n=3 ʠ D = 0,610 ʠʟ ʬʦʨʤʫʣʳ (4) ʧʦʣʫʯʘʝʤ: 

 

fK = fD Ö 0,610,         fK = 900 ʄɻʮ Ö 0,610 = 543 ʄɻʮ.                 (7) 

 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ (5ï7) ʤʦʞʥʦ ʨʝʰʠʪʴ ʠ ʦʙʨʘʪʥʫʶ ʟʘʜʘʯʫ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʜʠʧʦʣʝʡ ʥʘ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʦʪʘʭ ʤʳ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʦʪʫ fK = 900 

ʄɻʮ, ʚ ʬʨʘʢʪʘʣʴʥʳʭ ʘʥʪʝʥʥʘʭ: 

ʜʣ ̫n = 1 fD = fK / 0,816 = 900 ʄɻʮ / 0,816 = 1102 ʄɻʮ  (8) 

ʜʣ ̫n = 2  fD = fK / 0,696 = 900 ʄɻʮ / 0,696 = 1293 ʄɻʮ  (9) 

ʜʣʷ n = 3  fD = fK / 0,610 = 900 ʄɻʮ / 0,610 = 1476 ʄɻʮ  (10) 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʘʩʯʝʪʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʠʟ 

ʢʦʪʦʨʳʭ ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʦʡ ʯʘʩʪʦʪʳ (fʊ) ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ (fʕ) ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 4ï9%. 

 
ʊʘʙʣʠʮʘ 1. 

ʉʈɸɺʅɽʅʀɽ ɼɸʅʅʓʍ ʈɽɿʆʅɸʅʉʅʆʁ ʏɸʉʊʆʊʓ ʌʈɸʂʊɸʃʔʅʓʍ ɸʅʊɽʅʅ, 

ʇʆʃʋʏɽʅʅʓɽ ʇʈʀ ʈɸɿʈɸɹʆʊʂɽ ʅɸ ʆʉʅʆɺɽ ʂʈʀɺʆʁ ʂʆʍɸ 

ɺʠʜ ʘʥʪʝʥʥʳ ʀʪʝʨʘʮʠʷ n ɼʣʠʥʘ l/4-ʧʣʝʯʘ, ʤʤ fʊ, ʄɻʮ fʕ, ʄɻʮ 

 1 78 734 767 

 1 63,5 900 945 

 
2 78 626 658 

 
2 55 900 980 

 3 78 543 580 

 
3 51 900 1020 
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ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʤʝʨʘ ʬʨʘʢʪʘʣʴʥʦʡ ʘʥʪʝʥʥʳ ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʠʪʝʨʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʢʨʠʚʦʡ ʂʦʭʘ ʠʟʤʝʥʷʝʪʩʷ ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʬʨʘʢʪʘʣʴʥʦʡ 

ʘʥʪʝʥʥʳ ʩ 767 ʄɻʮ ʜʦ 1020 ʄɻʮ, ʘ ʫ ʣʠʥʝʡʥʦʛʦ ʜʠʧʦʣʷ ʩ 734 ʜʦ 900 ʄɻʮ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʜʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʬʨʘʢʪʘʣʴʥʦʡ ʘʥʪʝʥʥʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ MMANA-GAL. 

ʐʠʨʠʥʦʡ ʤʳ ʤʦʞʝʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʠʘʛʨʘʤʤʫ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥ. ʐʠʨʠʥʘ 

ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ð ʵʪʦ ʫʛʦʣ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 3 ʜɹ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʠ ʰʠʨʠʥʘ ʜʠʘʛʨʘʤʤʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ: ʯʝʤ ʙʦʣʴʰʝ ʫʩʠʣʝʥʠʝ, 

ʪʝʤ ʫʞʝ ʜʠʘʛʨʘʤʤʘ, ʠ ʥʘʦʙʦʨʦʪ. 

ʀʟ ʈʠʩʫʥʢʦʚ 2ï4 ʚʠʜʥʦ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʠʘʛʨʘʤʤʳ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʚʘʨʠʘʥʪʘʭ 1-ʦʡ, 2-ʦʡ ʠ 3-ʝʡ ʠʪʝʨʘʮʠʠ 

ʦʪʣʠʯʘʶʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʜʦʧʫʱʝʥʥʳʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ. 

ɼʦʧʫʱʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʘʥʪʝʥʥ ʤʦʛʫʪ ʙʳʪʴ 

ʩʣʝʜʫʶʱʠʝ: 

ïʦʪʩʫʪʩʪʚʠʝ ʩʪʨʦʛʦʡ ʚʟʘʠʤʥʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʤʝʞʜʫ ʘʥʪʝʥʥʦʡ ʠ ʧʨʦʪʠʚʦʚʝʩʘʤʠ; 

ïʥʝ ʧʦʣʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʦʡ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ; 

ïʥʝʪʦʯʥʦʩʪʴ ʦʪʩʯʝʪʘ ʫʛʣʦʚʳʭ ʚʝʣʠʯʠʥ; 

ïʧʦʤʝʭʠ ʦʪ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʠʙʨʘʪʦʨʘ ʩ ʬʦʨʤʦʡ 

ʢʨʠʚʦʡ ʂʦʭʘ 1-ʦʡ ʠʪʝʨʘʮʠʠ, f = 900 ʄɻʮ 
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ʈʠʩʫʥʦʢ 3. ɼʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʠʙʨʘʪʦʨʘ ʩ ʬʦʨʤʦʡ 

 ʢʨʠʚʦʡ ʂʦʭʘ 2-ʡ ʠʪʝʨʘʮʠʠ, f = 900 ʄɻʮ 

 

 

 
ʈʠʩʫʥʦʢ 4. ɼʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʠʙʨʘʪʦʨʘ ʩ ʬʦʨʤʦʡ 

 ʢʨʠʚʦʡ ʂʦʭʘ 3-ʝʡ ʠʪʝʨʘʮʠʠ, f = 900 ʄɻʮ 
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