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SOME MAGNETIC PROPERTIES OF THE ORE MINING  

 

Abstract:  

for the first time experimentally ʠʩʩʣʝʜʦʚʘʥs magnetic properties of mining ores -(gabbro) 

and the calculated saturation magnetization Is remanence-I0, demagnetizing factor N, the coercive 

force ,Hc , and magnetic susceptibility is ɢ.  

Keywords: 

magnetic field, mining ore, magnetic hysteresis, saturation magnetization, residual 

magnetization, coercive force, gabbro, magnetic susceptibility.  

The aim of this work is the first to experimentally investigate the magnetic properties of 

mining ores (gabbro): 1) the saturation magnetization - Ὅ , 2) residual magnetization - Ὅ , 3) the 

coercive force Ὄ , 4) demagnetizing factor N, in magnetic fields up to H=6 kɽ at room temperature  

As mining ore contains small ferromagnetic particles, so they are magnetic, which are typical 

for ferromagnets. In this regard, we can identify the following factors: (a) the small size of the 

ferromagnetic grains of native residual magnetization in contrast to the usually considered 

ferromagnetism massive samples; b) the irregularity of the shapes of the particles and their 

inhomogeneous scattering by the sample, which leads to the necessity of taking into account the 

magnetostatic interaction between the particles; b) the smallness of the external magnetizing field, in 

comparison with the internal fields of the sample - field effective anisotropy and coercivity.  

Along with this should be considered as "non-magnetic" external influences that affect the 

acquisition of natural magnetization.  

At present the magnetic properties of mining ores in weak fields (of the order of the earth's 

field) has been studied thoroughly, and above the earth's field is almost there.  

It is known that the magnetization of mining ores I consists of natural residual magnetization 

Ὅand induced Ὅcaused by the action of the geomagnetic field that is of interest for magnetic 

exploration and study of regional magnetic anomalies.  

Mining ore (gabbro) were taken from the left Bank of the R. Maruchi, Zelenchuk region, 

Karachai - Circassian Republic, the number of drilling wells 7/1022 and age ɡPR-PZ1.  

The measurement of the magnetization of mining ores (gabbro) conducted potentiometric 

method [1], in magnetic fields up to H=6 kE at room temperature.  

Figure 1 shows the experimental curves of magnetic hysteresis mining ores (gabbro), which 

shows that the saturation magnetization is Ὅis achieved in fields H= 5 kE, the residual magnetization 

Ὅis proportional to the coercive force ̊ å̒ᴜ 0,8 kE. Moreover, the coercive force N sne depends on 

the demagnetizing factor N, since the corresponding magnetization is equal to zero (see Fig.1)  
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Important role in the characterization of hysteresis mining ores (gabbro) plays demagnetizing 

factor N.  

 
Fig.1 magnetic hysteresis Curves of mining ores (gabbro) in magnetic fields up to H=6 kE at 

room temperature  

Apparently, this is because  the demagnetizing factor N is very large. Therefore the residual 

magnetization Ὅ can reach values 
˚̒

, while the relation is valid:  

                                                           (1)                

In Fig.2 shows the dependence  from the coercive force Ὄ  for mining ores (gabbro).  

Using (1), calculated demagnetizing factor N=2.  

Knowing that magnetic susceptibility is equal to:  

…  ,                                                                 (2) 

 

 

1 

                0,5 

 

 

0        0,5 1           ╗╒ȟʢʕ 

 

Fig. 2 Dependence    from the coercive forceὌ for mining ores (gabbro) 

On magnetization curves calculated magnetic susceptibility. The results are presented in Fig. 3. 

Where it is seen that the magnetic susceptibility of mining ores (gabbro) increases with increasing 

magnetic field, and its value lies in the interval, and its value ɢ lies in the range from 0,6 to 0,8 Ā 103 

CGSM/cm3 

ʔϽρπ 
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Fig.3. Magnetic susceptibility mining ores (gabbro) in weak magnetic fields. 

This suggests that the magnetic susceptibility of mining ores (gabbro) in magnetic fields 

depends on the number and sizes of the ferromagnetic grains.  

Thus, for the first time experimentally investigated the magnetic properties of mining ores 

(gabbro) in magnetic fields up to 6 kE room temperature and obtained:  

¶ the saturation magnetization Ὅ is achieved in magnetic fields H= 5 kE;  

¶ remanence - A proportional to the coercive force - Ὄ  ᴜπȟψ  Ë%;  

¶ demagnetizing factor N=2;  

¶ magnetic susceptibility lies in the interval from 0,6 to 0,8Ā 103 CGSM/cm3;  

¶ magnetic susceptibility in weak magnetic fields depends on the number and sizes of the 

ferromagnetic grains.  
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ɸʅɸʃʀʊʀʏɽʉʂʆɻʆ  

ʀ ʏʀʉʃɽʅʅʆɻʆ ʄɽʊʆɼʆɺ ʈɽʐɽʅʀʗ ʇʃʆʉʂʆʁ ɿɸɼɸʏʀ  

ʆ ʂʆʅʊɸʂʊɽ ʋʇʈʋɻʀʍ ʎʀʃʀʅɼʈʆɺ 

  

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦ ʢʦʥʪʘʢʪʝ ʮʠʣʠʥʜʨʦʚ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʩʷʤʠ, ʠʤʝʶʱʘʷ ʥʝʩʢʦʣʴʢʦ 

ʧʦʜʭʦʜʦʚ ʢ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪ ʅ.ʀ.ʄʫʩʭʝʣʠʰʚʠʣʠ. ɼʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʰʘʨʦʚʦʡ ʯʘʩʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʚʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ  ʵʪʠʭ 

ʧʦʜʭʦʜʦʚ ʩ ʨʝʰʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʨʦʣʠ 

ʢʨʠʚʠʟʥʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʪʝʣʘ ʩ ʨʘʟʣʠʯʥʦʡ ʢʨʠʚʠʟʥʦʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʢʦʥʪʘʢʪ ʫʧʨʫʛʠʭ ʮʠʣʠʥʜʨʦʚ, ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ, ʢʨʠʚʠʟʥʘ, ʤʝʪʦʜ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 
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ɺʚʝʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ  ʢʨʠʚʠʟʥʳ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʅɼʉ) ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ  ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ  ʨʘʩʯʝʪʦʚ 

ʢʦʥʪʘʢʪʥʳʭ ʠ ʪʨʠʙʦʢʦʥʪʘʢʪʥʳʭ  ʫʟʣʦʚ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ.  ʍʦʪʷ ʢʘʞʜʳʡ ʤʝʪʦʜ  ʨʝʰʝʥʠʷ 

ʢʦʥʪʘʢʪʥʳʭ ʟʘʜʘʯ (ʢʘʢ ʯʠʩʣʝʥʥʳʡ, ʪʘʢ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ)  ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ  ʪʦʯʥʦʩʪʴ,  

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʯʘʱʝ ʚʩʝʛʦ ʜʘʝʪ  ʙʣʠʟʢʫʶ ʢ 

ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ.  ɺ ʢʘʯʝʩʪʚʝ  ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʟʜʝʩʴ ʨʘʩʩʤʦʪʨʝʥʘ  ʛʨʫʧʧʘ  ʧʦʜʭʦʜʦʚ (ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʪʦʯʥʦʤ 

ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʅ.ʀ. ʄʫʩʭʝʣʠʰʚʠʣʠ [1] ʦ ʩʞʘʪʠʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʮʠʣʠʥʜʨʘ  

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʠʣʘʤʠ)  ʢ ʨʝʰʝʥʠʶ  ʟʘʜʘʯʠ ʜʣʷ  ʫʧʨʫʛʦʛʦ ʮʠʣʠʥʜʨʘ,  

ʥʘʭʦʜʷʱʝʛʦʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʥʪʘʢʪʥʦʡ ʥʘʛʨʫʟʢʠ  [2-5].  ɿʜʝʩʴ ʚʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʪʘʢʦʡ 

ʛʨʫʧʧʳ ʧʦʜʭʦʜʦʚ [2-5] ʩ ʯʠʩʣʝʥʥʳʤ ʤʝʪʦʜʦʤ  ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) ʧʨʠ  ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʄʂʕ ʩ  ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ  ʤʦʜʝʣʴʥʘʷ ʟʘʜʘʯʘ  ʄʂʕ  ʦ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ 

ʮʠʣʠʥʜʨʘʭ  ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʩʷʤʠ ʚ ʧʣʦʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ, ʠʤʝʶʱʘʷ  ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʫʩʣʦʚʠʷ  ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ ʄʂʕ.  ʈʝʰʝʥʳ ʟʘʜʘʯʠ ʦ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣʘʭ ʩ ʨʘʟʣʠʯʥʦʡ ʢʨʠʚʠʟʥʦʡ, ʯʪʦ ʜʘʝʪ ʦʮʝʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ [2-5]    (ʚ 

ʨʘʤʢʘʭ ʨʝʰʝʥʠʡ ʄʂʕ) ʦ ʨʦʣʠ ʢʨʠʚʠʟʥʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʅɼʉ. 

ʆʩʥʦʚʥʳʤ ʜʣʷ ʨʘʩʯʝʪʦʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ  ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʟʜʝʣʠʡ  

ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ɻʝʨʮʘ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

ʦ ʤʘʣʦʩʪʠ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʠ ʟʘʤʝʥʝ ʪʝʣʘ ʩ ʢʨʠʚʠʟʥʦʡ ʥʘ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ. ɹʦʣʝʝ ʢʦʨʨʝʢʪʥʦ 

ʢʨʠʚʠʟʥʘ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ ʫʯʪʝʥʘ Loo ʠ Troy [2].  ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ 

ʢʦʥʪʘʢʪʝ ʜʚʫʭ ʮʠʣʠʥʜʨʦʚ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʩʷʤʠ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʩʪʘʪʴʷʭ [3-5].  ɺ 

ʩʪʘʪʴʝ [3] ʥʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ ʧʣʦʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʧʨʫʛʦʛʦ ʮʠʣʠʥʜʨʘ, ʥʘʛʨʫʞʝʥʥʦʛʦ 

ʢʦʥʪʘʢʪʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʛʣʫʙʠʥʳ ʠʭ ʟʘʣʝʛʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ  ʨʘʜʠʫʩʘ ʵʪʦʛʦ ʮʠʣʠʥʜʨʘ ʠ ʰʠʨʠʥʳ ʧʣʦʱʘʜʢʠ 

ʢʦʥʪʘʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʠʩʧʨʘʚʣʷʝʪ ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʛʣʫʙʠʥʳ ʠʭ ʟʘʣʝʛʘʥʠʷ ʪʦʣʴʢʦ 

ʦʪ ʬʦʨʤʳ ʧʣʦʱʘʜʢʠ ʢʦʥʪʘʢʪʘ.  ʕʪʠʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʝʦʨʠʠ ʠ 

ʧʨʘʢʪʠʢʝ ʢʦʥʪʘʢʪʥʳʭ ʨʘʩʯʝʪʦʚ ʨʝʰʝʥʠʡ ɹʫʩʩʠʥʝʩʢʘ-ʏʝʨʫʪʪʠ (ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦʤ) ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʛʨʝʰʥʦʩʪʷʤ ʧʨʠ 

ʨʘʩʯʝʪʘʭ ʛʣʫʙʠʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ. 

ɺ ʨʘʙʦʪʝ  [5]  ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʨʝʰʝʥʠʷʤʠ ʟʘʜʘʯ ɻʝʨʮʘ ʠ   Loo-Troy 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʙʦʣʴʰʠʭ ʢʦʥʪʘʢʪʥʳʭ ʜʘʚʣʝʥʠʷʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ,  ʥʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʦʝ 

ʫʪʦʯʥʝʥʠʝ ʨʦʣʠ ʢʨʠʚʠʟʥʳ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ ʚ ʨʝʰʝʥʠʠ  [1] ʠ ʚ ʩʪʘʪʴʷʭ [3-5], ʵʪʠ ʨʝʰʝʥʠʷ ʥʝ 

ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʢʦʨʨʝʢʪʥʳʤʠ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʦʡ ʟʘʜʘʯʠ. ɼʣʷ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʝʚ   ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʦʚ ʪʨʝʙʫʝʪ  ʫʯʝʪʘ ʭʘʨʘʢʪʝʨʘ ʩʦʧʨʷʞʝʥʠʷ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ, ʦʨʠʝʥʪʘʮʠʠ ʢʦʥʪʘʢʪʥʳʭ ʜʘʚʣʝʥʠʡ ʠ   ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʪʘʢʪʥʳʭ ʫʩʣʦʚʠʡ.    

ʀʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦ ʢʦʥʪʘʢʪʝ ʪʝʣ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʩ ʧʦʤʦʱʴʶ 

ʄʂʕ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ  ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʥʝ ʚʩʝʛʜʘ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʧʨʝʮʠʟʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʥʘʜʝʞʥʳʝ 

ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʨʝʰʝʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʜʝʣʘʶʪʩʷ ʩʨʘʚʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʅɼʉ ʚ ʟʦʥʝ 

ʢʦʥʪʘʢʪʘ ʩ ʨʝʰʝʥʠʝʤ ɻʝʨʮʘ, ʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʦʪʥʦʩʷʪ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ, ʢ 

ʧʦʛʨʝʰʥʦʩʪʠ ʨʝʰʝʥʠʷ ʄʂʕ. 
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʢʦʥʪʘʢʪʘ ʫʧʨʫʛʠʭ ʮʠʣʠʥʜʨʦʚ ʧʨʠ ʠʭ ʩʞʘʪʠʠ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʨʦʣʴ ʢʨʠʚʠʟʥʳ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ,  ʨʘʩʩʤʦʪʨʝʥ 

ʩʣʫʯʘʡ, ʢʦʛʜʘ ʮʠʣʠʥʜʨ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʮʠʣʠʥʜʨʦʤ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʨʘʜʠʫʩʘ, 

ʬʘʢʪʠʯʝʩʢʠ   ʩ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦʤ. ɺ ʨʘʩʯʝʪʝ ʄʂʕ ʨʘʩʩʤʦʪʨʝʥʘ ʯʝʪʚʝʨʪʴ ʮʠʣʠʥʜʨʘ ʨʘʜʠʫʩʘ R1 

ʠ ʯʝʪʚʝʨʪʴ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʄʂʕ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ. 1. 

ʂʘʩʘʪʝʣʴʥʳʝ ʩʠʣʳ ʚʩʶʜʫ ʨʘʚʥʳ ʥʫʣʶ. ʅʘ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʨʘʚʥʳ 

ʥʫʣʶ (ʚʩʣʝʜʩʪʚʠʝ ʩʠʤʤʝʪʨʠʠ ʧʦʣʥʦʡ ʟʘʜʘʯʠ). ʅʘʛʨʫʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʟʘʜʘʥʠʷ 

ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʩʞʘʪʠʷ  q/2 ʠ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʩʤʝʱʝʥʠʷ ʚʩʝʭ ʪʦʯʝʢ ʥʘ ʣʠʥʠʠ L2. ɺ ʦʩʥʦʚʘʥʠʠ 

L6 ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʩʣʦʚʠʷ ʦʧʠʨʘʥʠʷ ʥʘ ʞʝʩʪʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʨʠ ʢʦʥʪʘʢʪʝ ʵʪʠ ʪʝʣʘ ʥʘʭʦʜʷʪʩʷ 

ʚ ʧʣʦʩʢʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʚʦʟʥʠʢʘʶʪ ʢʦʥʪʘʢʪʥʳʝ ʜʘʚʣʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʝʥʳ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʦʨʜʠʥʘʪ x, y.   ɿʜʝʩʴ  ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʦʟʥʘʯʝʥʠʷ: 

Sx, Sy, Sz - ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, Sxy ï ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. Sz=ɜ(Sx+ Sy), ʛʜʝ   ɜ - 

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ. 

ux ʠ uy ï ʩʤʝʱʝʥʠʷ ʪʦʯʝʢ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ x, y ʧʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ.   

ʠʥʚʘʨʠʘʥʪʥʳʝ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʅɼʉ:  Sm=(Sx-Sy)/2 ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʩʘʪʝʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ (ʀʂʅ) ʠ S= (Sx+Sy+Sz)/3 - ʰʘʨʦʚʘʷ ʯʘʩʪʴ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʆʙʱʠʡ ʚʠʜ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ ʚ ʧʦʩʪʘʥʦʚʢʝ ʄʂʕ  

                    (Fx, Fy - ʩʠʣʳ  ʥʘ ʛʨʘʥʠʮʘʭ) 

ʆʙʦʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩ ʩʠʤʚʦʣʦʤ  S ʙʫʜʝʤ ʦʪʥʦʩʠʪʴ ʢ ʮʠʣʠʥʜʨʫ.  ɼʣʷ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʧʨʷʞʝʥʠʷ ʦʙʦʟʥʘʯʠʤ ʘʥʘʣʦʛʠʯʥʦ ʩ ʟʘʤʝʥʦʡ ʩʠʤʚʦʣʘ  S ʥʘ ů:     ůx, ůy, ůz, 

ůxy,    ů= (ůx+ůy+ůz)/3,    ům=(ůx-ůy)/2.                  

ʅʘ ʨʠʩ. 1 ʥʘ ʦʩʠ y ʦʪʤʝʯʝʥʳ ʣʠʥʠʠ L1ʠ L7, ʚ ʪʦʯʢʘʭ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʠʥʚʘʨʠʘʥʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʅɼʉ: ʀʂʅ  Sm ʠ ʰʘʨʦʚʦʡ ʯʘʩʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ S . 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ (ʩʤ. ʪʘʙʣʠʮʫ) ʨʘʩʩʤʦʪʨʝʥʦ ʪʨʠ  ʚʘʨʠʘʥʪʘ  ʮʠʣʠʥʜʨʦʚ R1= 50, 10, 2 

ʤʤ.  ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʜʠʫʩʘ ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʩʠʣʝ ʥʘʛʨʫʞʝʥʠʷ  (ʪ.ʝ. ʧʨʠ 
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ʦʜʠʥʘʢʦʚʦʡ ʥʘʛʨʫʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʥʳʤ 

ʫʨʦʚʥʷʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʡ ʚʳʙʨʘʥ ʜʣʷ ʙʦʣʝʝ ʷʚʥʦʡ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʬʬʝʢʪʦʚ ʢʨʠʚʠʟʥʳ. 

ʊʘʙʣʠʮʘ  ï ɺʘʨʠʘʥʪʳ ʨʘʩʯʝʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʬʦʨʤʫʣʘʤ Loo-Troy [1, 5] 

q - ʫʜʝʣʴʥʘʷ ʩʠʣʘ ʩʞʘʪʠʷ (ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ)  ʨʘʚʥʘʷ  2*107 ʅ/ʤ 

ɺʘʨʠʘʥʪʳ  ɸ ɹ ɺ 

R1 -ʨʘʜʠʫʩ ʮʠʣʠʥʜʨʘ 1  ʤʤ 50 10 2 

ȹ=R1/N - ʰʘʛ ʨʘʟʙʠʝʥʠʡ ʧʨʠ ʨʘʩʯʝʪʝ ʄʂʕ  ʤʤ 0,7812 0,1562 0,0312 

R2 - ʨʘʜʠʫʩ ʮʠʣʠʥʜʨʘ 2  ʤ 10000 10000 10000 

q/R1 - ʦʪʥʦʰʝʥʠʝ ʩʠʣʳ ʩʞʘʪʠʷ ʢ ʨʘʜʠʫʩʫ ʅ/ʤ^2 4,0E+08 2,0E+09 1,0E+10 

bL - ʧʦʣʫʰʠʨʠʥʘ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʤʤ 3,402 1,518 0,671 

ɿʦʥʘ ʢʦʥʪʘʢʪʘ ʚ ʨʝʰʝʥʠʠ ʄʂʕ ʤʤ 3,125 1,563 0,687 

ʈʘʟʥʠʮʘ ʤʤ 0,277 -0,044 -0,016 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ % 8,1 -2,9 -2,5 

ʇʘʨʘʤʝʪʨ bL /(ˊ*R1/2) % 4,3 9,7 21,4 

ʇʘʨʘʤʝʪʨ bL/ȹ  4,3 9,7 21,5 

     

Pmax - ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʥʪʘʢʪʥʦʝ ʜʘʚʣʝʥʠʝ ʄʇʘ 3743 8388 18972 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʥʪʘʢʪʥʦʝ ʜʘʚʣʝʥʠʝ ʄʂʕ  ʄʇʘ 3750    8550    19500    

ʆʪʥʦʩʠʪ.ʨʘʟʥʠʮʘ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ % 0,4 2,2 4,1 

     

ɓ - ʫʤʝʥʴʰʝʥʠʝ ʨʘʜʠʫʩʘ ʮʠʣʠʥʜʨʘ 1 ʧʦ ʚʝʨʪʠʢʘʣʠ ʧʨʠ 

ʢʦʥʪʘʢʪʝ ʤʤ 0,2071 0,1606 0,1146 

ʇʘʨʘʤʝʪʨ ɓ/R1 % 0,41 1,61 5,73 

  ʋʤʝʥʴʰʝʥʠʝ ʨʘʜʠʫʩʘ ʮʠʣʠʥʜʨʘ 1 ʧʦ ʄʂʕ ʤʤ 0,2101 0,1622 0,1158 

ʆʪʥʦʩʠʪ.ʨʘʟʥʠʮʘ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ % -1,5 -1,0 -1,003 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ ʚʳʙʨʘʥʘ ʩʪʘʣʴ.  ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥ ʮʠʣʠʥʜʨ ʩ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʨʘʜʠʫʩʘ R2=10000 ʤ (ʮʠʣʠʥʜʨ  

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ). ɺ ʨʘʩʯʝʪʘʭ ʄʂʕ ʙʝʨʝʪʩʷ ʦʙʣʘʩʪʴ ʢʚʘʜʨʘʪʥʦʛʦ ʩʝʯʝʥʠʷ 

ʩ ʨʘʟʤʝʨʦʤ 3*R1 (ʠʤʠʪʘʮʠʷ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ). ʇʘʨʘʤʝʪʨ bL/ ȹ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʧʦʣʫʰʠʨʠʥʳ 

ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʢ ʰʘʛʫ ʨʘʟʙʠʝʥʠʡ (ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ). 

ʆʪʥʦʩʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʣʦʩʪʠ ʟʦʥʳ ʢʦʥʪʘʢʪʘ  (ʪ.ʝ. ʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʨʝʰʝʥʠʷ 

ɻʝʨʮʘ) ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

bL/(ˊ*R1/2) - ʦʪʥʦʰʝʥʠʝ ʧʦʣʫʰʠʨʠʥʳ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʢ ʯʝʪʚʝʨʪʠ ʜʣʠʥʳ ʧʨʦʬʠʣʷ 

ʮʠʣʠʥʜʨʘ R1 (ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʤʘʣʦʩʪʴ ʟʦʥʳ ʢʦʥʪʘʢʪʘ); 

ɓ/R1 - ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʞʘʪʠʝ ʨʘʜʠʫʩʘ ʮʠʣʠʥʜʨʘ (ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʪʝʧʝʥʴ 

ʩʞʘʪʠʷ). 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ       

ɼʘʣʝʝ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʠʥʚʘʨʠʘʥʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʅɼʉ ʚ 

ʮʠʣʠʥʜʨʝ ʠ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ  ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʯʝʪʦʚ  ʄʂʕ ʧʦʣʫʯʝʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʘʢʪʘ (ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʚʳʰʝ) ʠ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʯʝʥʠʠ ʮʠʣʠʥʜʨʘ ʠ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ (ʛʨʘʬʠʢʠ ʠ ʜʠʘʛʨʘʤʤʳ). ʈʘʩʯʝʪʳ 

ʚʳʧʦʣʥʝʥʳ  ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ANSYS ʚʝʨʩʠʷ 11. ʇʨʠ ʨʘʟʙʠʝʥʠʠ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʮʠʣʠʥʜʨʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʣʝʤʝʥʪʳ ʪʠʧʘ  PLANE182.    

ʆʙʳʯʥʦ ʧʦʢʘʟʘʪʝʣʝʤ ʪʦʯʥʦʩʪʠ ʨʝʰʝʥʠʷ  ʄʂʕ  ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʟʥʳʭ 

ʨʘʟʤʝʨʘʭ ʵʣʝʤʝʥʪʦʚ.  ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ  ʩ ʨʘʟʥʳʤ ʯʠʩʣʦʤ ʨʘʟʙʠʝʥʠʡ N=32, 64, 128 ʨʘʜʠʫʩʘ 
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ʮʠʣʠʥʜʨʘ R1  ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ  ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʅɼʉ ʜʦʩʪʘʪʦʯʥʦ ʯʠʩʣʦ ʨʘʟʙʠʝʥʠʡ 

N=64. ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʧʨʝʮʠʟʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ  ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʯʝʪʦʚ ʄʂʕ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ. ʊʦʯʥʦʩʪʴ ʨʘʟʤʝʨʘ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʰʘʛʘ ʨʘʟʙʠʝʥʠʡ - ʟʥʘʯʝʥʠʝʤ  ʦʪʥʦʰʝʥʠʷ çʨʘʜʠʫʩ/ʯʠʩʣʦ ʨʘʟʙʠʝʥʠʡè.   

ʆʙʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʅɼʉ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʠʩ. 2 ʠ 3, 

ʧʦʣʫʯʝʥʥʳʝ ʠʟ çʮʚʝʪʥʳʭ ʜʠʘʛʨʘʤʤ ʥʘʧʨʷʞʝʥʠʡè  ANSYS.  ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ  

ʄʠʟʝʩʘ ʪʘʢʞʝ ʚʳʯʠʩʣʷʶʪʩʷ ʚ ʄʂʕ  ʠ  ʠʤʝʶʪ ʚʥʝʰʥʠʡ ʚʠʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʩʝʯʝʥʠʷʤ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ ʘʥʘʣʦʛʠʯʥʳʡ ʀʂʅ.  

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʜʦ ʦʙʝʩʧʝʯʠʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠ ʯʠʩʣʝʥʥʦʡ ʧʦʩʪʘʥʦʚʦʢ ʟʘʜʘʯ. ʊʦʯʢʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ L2 ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ uy,  ʯʪʦ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ. ʇʨʠ ʵʪʦʤ  

ʥʘʜʦ ʦʙʝʩʧʝʯʠʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ  ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʧʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʯʝʪʚʝʨʪʠ 

ʮʠʣʠʥʜʨʘ, ʚʳʟʚʘʥʥʦʛʦ ʩʠʣʦʡ ʩʞʘʪʠʷ  q/2. ʉʨʘʚʥʝʥʠʝ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʧʦʢʘʟʳʚʘʝʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʙʣʠʟʦʩʪʴ ʥʘʧʨʷʞʝʥʠʡ: ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ Sy ʜʣʷ ʩʨʝʜʥʝʛʦ ʚʘʨʠʘʥʪʘ  ɹ ʩʦʩʪʘʚʣʷʝʪ 1,6 % ʦʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

ɸʥʘʣʠʟ ʀʂʅ ʠ ʰʘʨʦʚʦʡ ʯʘʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʦʩʠ Y. ʉʨʘʚʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʮʠʣʠʥʜʨʝ ʠ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ. 

ʅʘ ʣʠʥʠʠ L1(ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ) ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʀʂʅ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʦʡ 

ʠʥʪʝʨʝʩ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʨʦʯʥʦʩʪʠ. ʂʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ Sxy ʧʦ ʄʂʕ ʥʘ ʛʨʘʥʠʮʝ ʩʪʨʦʛʦ ʥʝ 

ʨʘʚʥʳ ʥʫʣʶ, ʥʘʠʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ  ʚ ʪʦʯʢʘʭ ʙʣʠʟʢʠʭ ʢ ʟʦʥʝ ʢʦʥʪʘʢʪʘ, ʘ ʜʘʣʝʝ 

ʦʥʠ ʩʪʨʝʤʷʪʩʷ ʢ  ʥʫʣʶ.  ʉʨʘʚʥʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʄʂʕ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ 

ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʛʨʘʬʠʢʘʭ ʚʥʝʰʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʧʨʦʮʝʥʪʘʭ ʜʣʷ ʚʘʨʠʘʥʪʘ  ɹ ʜʦʩʪʠʛʘʶʪ: ʜʣʷ Sx ï 12 %,  Sy ï 6 %,  S - 

9 %.   

 
ʈʠʩʫʥʦʢ 2 ï ɺʠʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

 
ʈʠʩʫʥʦʢ 3 ï ɺʠʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʰʘʨʦʚʦʡ ʯʘʩʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ 
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ʀʂʅ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʜʚʫʭ ʬʦʨʤʘʭ.  ʈʘʩʯʝʪ Sint  ʚ ʄʂʕ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ:  Sint=S1-S3. ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʨʝʰʝʥʠʷʤʠ [3]  ʥʘ ʦʩʠ y 

ʨʘʩʩʯʠʪʘʥʳ  ʟʥʘʯʝʥʠʷ Sm=(Sy-Sx)/2. ɼʣʷ ʚʘʨʠʘʥʪʘ ɹ ʦʪʣʠʯʠʝ Sm ʦʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ Sma 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʫʤʘ 2,5 %, ʥʦ ʚ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ ʧʦʨʷʜʢʘ 9 %. ʉ ʫʤʝʥʴʰʝʥʠʝʤ 

ʨʘʜʠʫʩʘ  ʨʘʟʥʠʮʘ ʨʘʩʪʝʪ ʠ ʜʣʷ ʩʣʫʯʘʷ ʨʘʜʠʫʩʘ 2 ʤʤ  ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʫʤʘ ʩʦʩʪʘʚʣʷʝʪ 6,7 %. 

ʄʝʞʜʫ ʨʝʰʝʥʠʷʤʠ ʄʂʕ ʧʨʠ ʨʘʟʙʠʝʥʠʷʭ 64 ʠ 128 ʨʘʟʥʠʮʘ ʥʘ ʛʨʘʬʠʢʘʭ  ʥʝʟʘʤʝʪʥʘ.  ʇʦ ʦʩʠ 

ʘʙʩʮʠʩʩ ʥʘ ʛʨʘʬʠʢʘʭ ʦʪʢʣʘʜʳʚʘʝʪʩʷ  ʙʝʟʨʘʟʤʝʨʥʘʷ ʢʦʦʨʜʠʥʘʪʘ  y/ȹ  (yʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ ʧʝʨʚʦʡ 

ʪʦʯʢʠ ʢʦʥʪʘʢʪʘ ʚʚʝʨʭ ʜʣʷ ʮʠʣʠʥʜʨʘ, ʠ ʚʥʠʟ ʜʣʷ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ). ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ  ʜʦ 

ʫʨʦʚʥʷ  y=R1. 

 
ʈʠʩʫʥʦʢ 4 ï ʀʂʅ ʚ ʮʠʣʠʥʜʨʝ. ʉʨʘʚʥʝʥʠʝ ʄʂʕ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ (ʠʥʜʝʢʩ ʘ). 

ɺʘʨʠʘʥʪ ɹ:  R1=10 ʤʤ. 

 

ʅʘ  ʣʠʥʠʠ L7 ʚ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʘʢ ʠ ʚ ʮʠʣʠʥʜʨʝ ʥʘ ʣʠʥʠʠ L1,  ʟʥʘʯʝʥʠʷ ʀʂʅ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʝʩ ʧʨʠ ʨʘʩʯʝʪʘʭ ʥʘ ʧʨʦʯʥʦʩʪʴ. ʇʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨ ʪʝʣʘ ʩ ʥʫʣʝʚʦʡ ʢʨʠʚʠʟʥʦʡ. ʇʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩ. 6, 7 ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʣʫʯʘʶ ʮʠʣʠʥʜʨʘ ʩ ʨʘʜʠʫʩʦʤ  10 ʤʤ.  ʇʨʠ ʢʦʥʪʘʢʪʝ ʮʠʣʠʥʜʨʘ ʩ ʨʘʜʠʫʩʦʤ 10 ʤʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʘʤʝʪʥʘʷ  ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʀʂʅ ʚ ʮʠʣʠʥʜʨʝ ʠ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʨʘʚʥʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ y ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʠʣʠʥʜʨʝ  ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʠ ʵʪʦʤ  ʥʘʧʨʷʞʝʥʠʷ ʄʂʕ ʠ ʚ ʮʠʣʠʥʜʨʝ  ʠ  ʚ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. ɼʣʷ ʨʘʜʠʫʩʘ 50 ʤʤ ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʠʣʠʥʜʨʝ ʠ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʙʣʠʞʝ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʯʝʤ ʧʨʠ ʨʘʜʠʫʩʝ 10 ʤʤ. 

 
ʈʠʩʫʥʦʢ 5 ï ʀʂʅ ʚ ʮʠʣʠʥʜʨʝ. ʉʨʘʚʥʝʥʠʝ ʄʂʕ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ. ɺʘʨʠʘʥʪ ɺ:  

R1=2 ʤʤ. 
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ʈʠʩʫʥʦʢ 6 ï ʀʂʅ ʚ ʧʦʣʫʧʨʦʩʪʨʥʩʪʚʝ. ʉʨʘʚʥʝʥʠʝ ʄʂʕ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ. 

ɺʘʨʠʘʥʪ ɹ:  R1=10 ʤʤ. 

 

 

 
ʈʠʩʫʥʦʢ 7 ï ʉʨʘʚʥʝʥʠʝ ʀʂʅ ʄʂʕ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʮʠʣʠʥʜʨʘ ʠ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ. ɺʘʨʠʘʥʪ ɹ: R1=10 ʤʤ. 

 

ʅʘ ʛʨʘʬʠʢʘʭ ʨʠʩ. 8  ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʂʅ, ʚʳʟʚʘʥʥʘʷ ʚʜʘʚʣʠʚʘʥʠʝʤ ʚ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ ʮʠʣʠʥʜʨʘ ʤʘʣʦʛʦ  ʨʘʜʠʫʩʘ R1= 2 ʤʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ  R1=10 ʤʤ 

ʙʦʣʴʰʝ ʠ ʚʝʣʠʯʠʥʘ ʢʦʥʪʘʢʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʪʦʤʫ, ʯʪʦ ʜʣʷ  ʮʠʣʠʥʜʨʦʚ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ  ʩʠʣʘ 

ʩʞʘʪʠʷ ʦʜʠʥʘʢʦʚʘ (ʩʤ. ʪʘʙʣʠʮʫ). ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʜʠʫʩʘ ʚʦʟʨʘʩʪʘʝʪ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʤʘʢʩʠʤʫʤʘʤʠ ʚ ʮʠʣʠʥʜʨʝ ʠ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠ ʧʦʛʨʝʰʥʦʩʪʴ 

ʨʘʩʯʝʪʘ (ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʠ ʄʂʕ).  

 
ʈʠʩʫʥʦʢ 8 ï ʉʨʘʚʥʝʥʠʝ ʀʂʅ ʄʂʕ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʮʠʣʠʥʜʨʘ ʠ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ. ɺʘʨʠʘʥʪ ɺ: R1=2 ʤʤ. 
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ʅʘʜʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʟʦʥʳ ʥʘʠʙʦʣʴʰʠʭ  ʟʥʘʯʝʥʠʡ  ʀʂʅ ʚ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚ ʮʠʣʠʥʜʨʝ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʫʨʦʚʥʶ (ʩʨʘʚʥʠʪʴ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʨʠʩ. 2  

ʫʨʦʚʥʠ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʦʥʘʭ 8 ʠ 9).  

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʅɼʉ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʜʠʫʩʘ ʮʠʣʠʥʜʨʘ R1 ʧʨʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʩʠʣʳ ʩʞʘʪʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʥʳʤ ʨʘʟʤʝʨʘʤ ʢʦʥʪʘʢʪʥʳʭ ʟʦʥ ʠ 

ʨʘʟʥʳʤ ʢʦʥʪʘʢʪʥʳʤ ʜʘʚʣʝʥʠʷʤ. ʅʦ ʧʨʠ ʵʪʦʤ ʚʩʝ ʩʨʘʚʥʠʚʘʝʤʳʝ ʮʠʣʠʥʜʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʥʘʛʨʫʟʦʯʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ɺʳʧʦʣʥʝʥ ʪʘʢʞʝ ʯʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʅɼʉ 

ʦʪ R1 ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʤʘʢʩʠʤʘʣʴʥʦʤ ʢʦʥʪʘʢʪʥʦʤ ʜʘʚʣʝʥʠʠ. ʇʨʠ ʦʜʠʥʘʢʦʚʦʤ  ʢʦʥʪʘʢʪʥʦʤ 

ʜʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʳ  ʢʦʥʪʘʢʪʘ ʦʜʠʥʘʢʦʚʳ, ʥʦ ʩʠʣʳ ʩʞʘʪʠʷ ʨʘʟʥʳʝ, ʪ.ʝ. ʨʘʟʥʳʝ ʠ ʥʝʩʫʱʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʪʘʢʪʘ. ʀʟ ʪʝʦʨʠʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʠʣʠʥʜʨʘʭ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʙʫʜʫʪ 

ʩʦʚʧʘʜʘʪʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʪʦʯʢʘʭ ʙʝʟʨʘʟʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ x=x/ R, y=y/R. ʕʪʫ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʩʯʝʪʳ ʄʂʕ. 

ɸʥʘʣʠʟ ʬʦʨʤʳ ʢʦʥʪʘʢʪʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʮʠʣʠʥʜʨʝ ʠ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʦʢʘʟʳʚʘʝʪ ʨʦʣʴ ʢʨʠʚʠʟʥʳ ʪʝʣʘ ʚ ʅɼʉ.   ʎʠʣʠʥʜʨ ʧʨʠ ʜʘʚʣʝʥʠʠ ʪʦʣʴʢʦ ʩʧʣʶʱʠʚʘʝʪʩʷ, ʘ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʜʝʬʦʨʤʘʮʠʶ. ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʠʟʛʠʙ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ  ʚʙʣʠʟʠ ʟʦʥʳ ʢʦʥʪʘʢʪʘ. 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʀʂʅ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ  ʰʘʨʦʚʦʡ  ʯʘʩʪʠ  ʧʨʠ ʨʘʟʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʨʘʜʠʫʩʘ. ɿʜʝʩʴ ʚʠʜʥʳ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʰʘʨʦʚʘʷ ʯʘʩʪʴ  ʧʨʝʚʳʰʘʝʪ ʧʦ ʚʝʣʠʯʠʥʝ  

ʀʂʅ ʠ ʧʦʢʘʟʘʥ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩ ʫʙʳʚʘʥʠʝʤ ʨʘʜʠʫʩʘ. 

 
ʈʠʩʫʥʦʢ 9 ï ʀʂʅ ʠ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ  ʰʘʨʦʚʦʡ  ʯʘʩʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ  ʧʨʠ 

ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʨʘʜʠʫʩʘ. 

 

ʉ ʨʦʩʪʦʤ ʢʨʠʚʠʟʥʳ (ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʜʠʫʩʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʩʠʣʝ ʩʞʘʪʠʷ q ) 

ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʚʩʝʭ ʥʘʧʨʷʞʝʥʠʡ. ʀʂʅ ʚ ʮʠʣʠʥʜʨʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʟʘʪʦ 

ʪʦʯʢʘ ʵʢʩʪʨʝʤʫʤʘ  ʀʂʅ ʚ ʮʠʣʠʥʜʨʝ ʥʘʭʦʜʠʪʩʷ ʛʣʫʙʞʝ, ʯʝʤ ʚ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʰʘʨʦʚʦʡ ʯʘʩʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʝ ʢʦʥʪʘʢʪʘ (ʩʤ. ʪʘʢʞʝ ʨʠʩ. 3). 

ʆʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʦʣʠ ʢʨʠʚʠʟʥʳ ʜʘʝʪ ʛʨʘʬʠʢ ʩ ʦʪʥʦʰʝʥʠʷʤʠ   

Sm/S. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʜʠʫʩʘ  ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ, ʠ ʚ ʦʙʣʘʩʪʷʭ ʩʦ ʟʥʘʯʝʥʠʝʤ 

ʤʝʥʴʰʠʤ 1 ʜʘʚʣʝʥʠʝ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ  ʀʂʅ. 
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ʈʠʩʫʥʦʢ 10 ï ʆʪʥʦʰʝʥʠʝ  ʀʂʅ ʢ ʰʘʨʦʚʦʡ  ʯʘʩʪʠ  ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʨʘʟʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʨʘʜʠʫʩʘ.    

ɺʳʚʦʜʳ:   

1. ʆʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʨʝʰʝʥʠʷ  ʄʂʕ ʦʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ 

ʦʙʣʘʩʪʠ ʙʣʠʟʢʦʡ ʢ ʟʦʥʝ ʢʦʥʪʘʢʪʘ. ʕʪʠ ʦʪʣʠʯʠʷ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʤʝʥʴʰʝ ʨʘʜʠʫʩ 

ʢʦʥʪʘʢʪʠʨʫʶʱʝʛʦ ʮʠʣʠʥʜʨʘ ʠ ʙʦʣʴʰʝ ʥʘʛʨʫʟʢʘ. 

2. ɺʣʠʷʥʠʝ ʢʨʠʚʠʟʥʳ ʥʘ ʅɼʉ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ 

ʨʘʜʠʫʩʦʚ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʪʝʣ ʠ ʙʦʣʴʰʠʭ ʫʨʦʚʥʷʭ ʥʘʛʨʫʟʦʢ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʫʩʭʝʣʠʰʚʠʣʠ ʅ.ʀ. ʅʝʢʦʪʦʨʳʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ. ʄ.,  

1966. 707ʩ. 

2. Loo T.T., Troy N.Y. Effect of curvature on the Hertz theory for two circular cylinders in contact // 

J.Appl. Mech. 1958, 25. P. 122-124. 

3. ɾʫʨʘʚʣʝʚ ɻ.ɸ., ɸʟʘʨʦʚ ɸ.ɼ., ɹʘʙʝʥʢʦ ʀ.ʉ. ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʛʣʫʙʠʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʢʦʥʪʘʢʪʘ ʫʧʨʫʛʠʭ ʮʠʣʠʥʜʨʦʚ // ʀʟʚ. ʚʫʟʦʚ. ʉʝʚ.-ʂʘʚʢ. ʨʝʛʠʦʥ. ɽʩʪʝʩʪʚ. ʥʘʫʢʠ, 2013, ˉ 1 (173), 

ʉ. 26-30.  

4.  ɸʟʘʨʦʚ ɸ.ɼ., ɾʫʨʘʚʣʝʚ ɻ.ɸ., ɹʘʙʝʥʢʦ ʀ.ʉ. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʢʨʠʚʠʟʥʳ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ 

ʫʧʨʫʛʠʭ ʮʠʣʠʥʜʨʦʚ ʥʘ ʠʭ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ // ʀʟʚ. ʚʫʟʦʚ. ʉʝʚ.-ʂʘʚʢ. ʨʝʛʠʦʥ. ɽʩʪʝʩʪʚ. 

ʥʘʫʢʠ, 2013, ˉ 2 (174), ʉ. 21-26.  

5. ɸʟʘʨʦʚ ɸ.ɼ. ɼʝʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʫʧʨʫʛʠʭ ʢʨʫʛʦʚʳʭ ʮʠʣʠʥʜʨʦʚ  ʩ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʩʷʤʠ ʚʙʣʠʟʠ ʟʦʥʳ ʢʦʥʪʘʢʪʘ // ʀʟʚ. ʚʫʟʦʚ. ʉʝʚ.-ʂʘʚʢ. ʨʝʛʠʦʥ. ɽʩʪʝʩʪʚ. ʥʘʫʢʠ, 

2014 (179),  ˉ 1. C. 26-30. 

É ɸ.ɼ. ɸʟʘʨʦʚ, ɻ.ɸ. ɾʫʨʘʚʣʝʚ, ɸ.ʉ. ʇʠʩʢʫʥʦʚ,  2015 
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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ  

 

ʋɼʂ 638.13 

 

ɿ.ʄ.ɹʘʡʤʫʨʟʠʥʘ, 

  ʉ.ʀ.ʗʥʪʫʨʠʥ  

ʉʠʙʘʡʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʇʆ çɹʘʰɻʋ, ʛ. ʉʠʙʘʡ 

 

ʆʇʈɽɼɽʃɽʅʀɽ ʅɽʂʊɸʈʆʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ʇʃʆɼʆɺʓʍ ʂʋʃʔʊʋʈ 

  (ʥʘ ʧʨʠʤʝʨʝ ʚʠʰʥʝʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʛ. ʉʠʙʘʡ) 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʤʝʜʦʥʦʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʠʰʥʠ  ʚ ʧ. 

ʆʙʦʛʘʪʠʪʝʣʝʡ ʛ. ʉʠʙʘʡ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ  ʧʦʩʝʱʝʥʠʷ ʧʯʝʣʘʤʠ 

ʮʚʝʪʢʦʚ ʚʠʰʥʠ ʠ ʚʳʷʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʩʙʦʨʘ ʥʝʢʪʘʨʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʨʘʩʯʝʪʫ ʥʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʨʘʩʪʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʤʝʜʦʥʦʩʥʘʷ ʧʯʝʣʘ, ʚʠʰʥʷ ʩʘʜʦʚʘʷ. 

ʇʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʦʪʣʠʯʘʶʪʩʷ ʩʘʤʦʨʝʛʫʣʷʮʠʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʵʥʪʦʤʦʬʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʠʪʝʣʴʥʳʡ ʤʝʜʦʩʙʦʨʥʳʡ ʧʝʨʠʦʜ. 

ɺʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʧʨʠʚʳʯʥʦʡ ʢʘʨʪʠʥʦʡ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʤʝʜʦʥʦʩʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʟʜʝʩʴ ʥʝ ʧʨʠʤʝʥʷʶʪ 

ʧʝʩʪʠʮʠʜʦʚ ʠ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʚʦ-ʚʪʦʨʳʭ - ʜʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʷʨʥʦ  ʧʨʦʚʦʜʠʪʩʷ 

ʧʦʣʠʚ.  

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚʠʰʥʶ ʢʘʢ ʨʘʥʥʝʮʚʝʪʫʱʝʝ ʤʝʜʦʥʦʩʥʦʝ ʨʘʩʪʝʥʠʝ ʚ 

ʯʘʩʪʥʳʭ ʜʦʤʦʚʣʘʜʝʥʠʷʭ ʚ ʧʦʩʝʣʢʝ ʆʙʦʛʘʪʠʪʝʣʝʡ ʛ.ʉʠʙʘʡ. ʀʩʭʦʜʷ ʠʟ ʥʘʤʝʯʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʦʜʩʯʠʪʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʩʝʱʝʥʠʷ ʧʯʝʣʘʤʠ ʮʚʝʪʢʦʚ ʚʠʰʥʠ, 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ  ʚ ʯʘʩʪʥʳʭ ʜʦʤʦʚʣʘʜʝʥʠʷʭ ʚ ʇʦʩʝʣʢʝ ʆʙʦʛʘʪʠʪʝʣʝʡ ʛ. 

ʉʠʙʘʡ, ʚʳʷʚʠʪʴ ʥʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ,  

ʀʩʩʣʝʜʦʚʘʥʠʷ  ʧʨʦʚʦʜʠʣʠʩʴ ʚʝʩʥʦʡ 2014 ʛ.: ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʜʦʥʦʩʘ. 

ʅʘʙʣʶʜʝʥʠʷ ʚʝʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʢʘʞʜʦʛʦ ʯʘʩʘ ʚ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʯʝʣ(10.00-18.00 ʯ). [1,c. 5] 
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ʈʠʩʫʥʦʢ 1ïʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʩʝʱʝʥʠʷ ʧʯʝʣʘʤʠ ʮʚʝʪʢʦʚ ʚʠʰʥʠ  ʚ  1 ʜʮ3  ʟʘ ʯʘʩ ʚ ʪʝʯʝʥʠʝ 10 

ʜʥʝʡ. 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʩʝʱʝʥʠʷ ʮʚʝʪʢʦʚ ʚʠʰʥʠ  ʧʯʝʣʘʤʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ 

ʨʘʟʣʠʯʥʘ. ʆʥʘ ʧʦʚʳʰʘʝʪʩʷ ʩ 10 ʯ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʚ 12ð14 ʯ, ʪʦ ʝʩʪʴ ʚʦ ʚʨʝʤʷ 

ʥʘʠʙʦʣʴʰʝʛʦ ʚʳʜʝʣʝʥʠʷ ʥʝʢʪʘʨʘ ʮʚʝʪʢʘʤʠ ʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ 

ʧʨʦʨʘʩʪʘʥʠʶ ʧʳʣʴʮʳ ʥʘ ʨʳʣʴʮʘʭ ʧʝʩʪʠʢʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ.[2, ʩ. 69] 

ʇʦ ʜʘʥʥʳʤ ʊʘʨʘʥʦʚʘ [3, ʩ. 88] ʯʪʦʙʳ ʩʦʙʨʘʪʴ 1 ʢʛ ʤʝʜʘ ʧʯʝʣʳ ʟʘ ʜʝʥʴ ʜʦʣʞʥʳ ʩʦʚʝʨʰʘʪʴ 

100 ʪʳʩ ʚʳʣʝʪʦʚ, ʧʦʩʝʱʘʷ ʧʨʠ ʵʪʦʤ 10 ʤʣʥ ʮʚʝʪʢʦʚ, ʦʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʜʥʘ ʧʯʝʣʘ ʧʦʩʝʱʘʝʪ 

100 ʮʚʝʪʢʦʚ ʟʘ ʦʜʠʥ ʚʳʣʝʪ ʠ ʧʨʠʥʦʩʠʪ ʚ ʫʣʝʡ 40-60 ʤʛ ʥʝʢʪʘʨʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʝʥʠʷ  ʤʳ ʥʘʰʣʠ  ʩʨʝʜʥʠʡ 

ʦʙʲʝʤ ʢʨʦʥʘ ʚʠʰʥʠ (4,4 ʤ3) ʠʟ 10 ʵʢʟʝʤʧʣʷʨʦʚ. ʊʘʢ ʞʝ  ʚʳʷʩʥʠʣʠ, ʯʪʦ ʩ ʦʜʥʦʛʦ ʮʚʝʪʢʘ ʧʯʝʣʘ 

ʙʝʨʝʪ 0,5 ʤʛ ʥʝʢʪʘʨʘ(50ʤʛ/100ʮʚʝʪʢʦʚ). 

 ʋʯʠʪʳʚʘʷ  ʧʦʩʝʱʘʝʤʦʩʪʴ ʧʯʝʣʘʤʠ ʮʚʝʪʢʦʚ ʚʠʰʥʠ  ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʦʛʦ ʤʝʜʦʥʦʩʘ  ʚ ʧ. 

ʆʙʦʛʘʪʠʪʝʣʝʡ (3148) ʥʘʰʣʠ  ʥʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʧʯʝʣʳ 

ʝʞʝʜʥʝʚʥʦ ʠʟ ʚʠʰʥʝʚʳʭ  ʥʘʩʘʞʜʝʥʠʡ ʤʦʛʫʪ ʩʦʙʨʘʪʴ 33,5 ʢʛ ʥʝʢʪʘʨʘ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʚʝʪʠʩʷʥ ɻ.ɸ., ʏʝʨʝʚʢʦ ʖ.ɸ. ʇʯʝʣʦʚʦʜʩʪʚʦ. ʄ.; ɺʣʘʜʦʩ, 2003-5 ʩ. 

2. ɻʣʫʭʦʚ ʄ.ʄ., ɸʣʴʙʦʤ ʤʝʜʦʥʦʩʦʚ. ʄ.; ʄʉʍ ʈʉʌʉʈ, 1960-69ʩ. 

3. ʊʘʨʘʥʦʚ ɻ.ʌ. ʂʦʨʤʘ ʠ ʢʦʨʤʣʝʥʠʝ ʧʯʝʣ ʄ.;ʈʦʩʩʝʣʴʭʦʟʠʟʜʘʪ, 1972-88ʩ. 

Éɹʘʡʤʫʨʟʠʥʘ ɿ.ʄ., ʗʥʪʫʨʠʥ ʉ.ʀ.,2015 
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ɽ.ɺ. ʄʘʭʦʥʠʥ 

ʂ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʌʘʢʫʣʴʪʝʪ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʠʩʢʫʩʩʪʚ ʠ ʢʫʣʴʪʫʨʳ 

ʛ. ʆʨʝʣ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

 

ʋʊʆʄʃɽʅʀɽ ɺ ʍʆʈɽʆɻʈɸʌʀʀ 

 

ɸʥʥʦʪʘʮʠʷ: 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʭʦʨʝʦʛʨʘʬʠʝʡ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʨʥʳʤʠ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤʠ, 

ʠ ʥʝ ʚʦʰʣʠ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʣʶʜʝʡ ʩʚʷʟʘʚʰʠʭ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʪʘʥʮʘʤʠ. ɺ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʧʦʨʪʦʤ ʠ ʜʘʞʝ ʬʠʟʢʫʣʴʪʫʨʦʡ, ʛʜʝ ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ, ʥʦ ʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʭʦʨʝʦʛʨʘʬʠʷ ʩ ʝʝ, ʪʘʢ ʞʝ, ʢʦʣʦʩʩʘʣʴʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʚ ʩʪʦʨʦʥʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʋʪʦʤʣʝʥʠʝ, ʫʩʪʘʣʦʩʪʴ, ʭʦʨʝʦʛʨʘʬʠʷ, ʪʘʥʮʳ, ʩʧʦʨʪ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

ʉʨʝʜʠ ʣʶʜʝʡ, ʥʝ ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʷ ʢ ʥʘʫʢʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʤʥʝʥʠʝ, ʯʪʦ ʫʪʦʤʣʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʚʨʝʜʥʳʤ, ʠ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. ʆʜʥʘʢʦ, ʪʘʢʦʡ ʚʟʛʣʷʜ ʥʘ 

ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝ ʚʝʨʥʳʤ. ʉʦʩʪʦʷʥʠʝ ʫʪʦʤʣʝʥʠʷ ʠ ʝʛʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ 
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ʫʩʪʘʣʦʩʪʴ, ʬʦʨʤʠʨʫʶʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʯʝʣʦʚʝʢʘ, ʚʝʜʫʱʝʛʦ ʦʙʳʯʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 

ʇʨʠ ʵʪʦʤ, ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʪʦʤʣʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʨʛʘʥʠʟʤʘ ʚ ʬʠʟʠʯʝʩʢʦʤ ʧʣʘʥʝ. 

ʅʘʫʢʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʦʚʝʨʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʧʦʨʪʝ, ʪʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ 

ʢʘʯʝʩʪʚʘ, ʢʘʢ ʚʳʥʦʩʣʠʚʦʩʪʴ ʠ ʩʠʣʘ, ʥʘʠʣʫʯʰʠʡ ʧʨʠʨʦʩʪ ʨʘʟʚʠʪʠʷ ʧʦʢʘʟʳʚʘʶʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʩʧʦʨʪʩʤʝʥ ʥʘ ʪʨʝʥʠʨʦʚʢʘʭ ʧʦʩʪʦʷʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʪʨʝʥʠʨʦʚʦʯʥʦʡ 

ʨʘʙʦʪʳ ʜʦ ʫʪʦʤʣʝʥʠʷ. ʋʭʫʜʰʘʶʱʘʷʩʷ ʧʨʠ ʫʪʦʤʣʝʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʦʪʜʳʭʘ ʥʝ 

ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʦ, ʜʦʩʪʠʛʥʫʚ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ, ʧʨʦʜʦʣʞʘʝʪ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ 

ʥʘʨʘʩʪʘʪʴ. ʊʘʢʦʝ ʞʝ ʧʨʘʚʠʣʦ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠ ʥʘ ʭʦʨʝʦʛʨʘʬʠʶ, ʦʜʥʘʢʦ ʨʘʙʦʪ ʧʦ 

ʫʪʦʤʣʝʥʠʶ ʚ ʭʦʨʝʦʛʨʘʬʠʠ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʩʧʦʨʪʫ ʠ ʬʠʟʢʫʣʴʪʫʨʝ. 

ɺʦʧʨʦʩ ʦ ʪʦʯʥʦʡ ʪʨʘʢʪʦʚʢʝ ʧʨʦʮʝʩʩʘ ʫʪʦʤʣʝʥʠʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʜʠʩʢʫʩʩʠʦʥʥʳʤ, ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ʋʪʦʤʣʝʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʚʦʟʥʠʢʘʶʱʝʝ ʚʩʣʝʜʩʪʚʠʝ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʠ ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚʦ ʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʚ ʫʭʫʜʰʝʥʠʠ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʠʭ ʜʠʩʢʦʦʨʜʠʥʘʮʠʠ ʠ ʧʦʷʚʣʝʥʠʠ ʯʫʚʩʪʚʘ ʫʩʪʘʣʦʩʪʠ [1, 

ʩ. 75]. ɺ ʬʠʟʠʦʣʦʛʠʠ ʫʪʦʤʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘʷ ʨʝʘʢʮʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʨʦʪʠʚ ʠʩʪʦʱʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʤʘ. ɺʩʝ ʚʳʰʝ 

ʠʟʣʦʞʝʥʥʦʝ ʧʨʠʩʫʱʝ ʠ ʧʨʠ ʟʘʥʷʪʠʷʭ ʭʦʨʝʦʛʨʘʬʠʝʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʯʝʥʳʝ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʙʣʝʤʳ ʫʪʦʤʣʝʥʠʷ ʙʝʨʫʪ ʚʦ ʚʥʠʤʘʥʠʝ 

ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʘʢ ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʤʝʭʘʥʠʟʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʝʱʝ ʩ 60-ʭ 

ʛʦʜʦʚ XX ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʫʯʝʥʳʝ ʩʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʤʝʭʘʥʠʟʤʳ 

ʫʪʦʤʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, 

ʠʭ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʠ ʦʙʫʩʣʦʚʣʝʥʳ ʭʘʨʘʢʪʝʨʦʤ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ ʠ 

ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʇʦʜ ʭʘʨʘʢʪʝʨʦʤ ʨʘʙʦʪʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ: 

o ʨʝʞʠʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʳʰʮ ï ʠʟʦʤʝʪʨʠʯʝʩʢʠʡ, ʠʟʦʪʦʥʠʯʝʩʢʠʡ, ʘʫʢʩʦʪʦʥʠʯʝʩʢʠʡ; 

o ʦʙʲʸʤ ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʡ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ï ʣʦʢʘʣʴʥʘʷ, ʨʝʛʠʦʥʘʣʴʥʘʷ, ʛʣʦʙʘʣʴʥʘʷ 

ʤʳʰʝʯʥʘʷ ʨʘʙʦʪʘ; 

o ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʳʰʝʯʥʦʡ ʨʘʙʦʪʳ ï ʘʵʨʦʙʥʳʡ, ʘʥʘʵʨʦʙʥʳʡ ʠ 

ʩʤʝʰʘʥʥʳʡ ʨʝʞʠʤʳ; 

o ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ, ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʪ.ʜ.  

ʇʦʜ ʣʦʢʘʣʠʟʘʮʠʝʡ ʫʪʦʤʣʝʥʠʷ ʧʦʥʠʤʘʶʪʩʷ ʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʜʫʱʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʫʪʦʤʣʝʥʠʷ. ʂ ʠʭ ʯʠʩʣʫ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: 

o ʚʝʛʝʪʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ï ʜʳʭʘʪʝʣʴʥʫʶ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʢʠʩʣʦʨʦʜʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʨʛʘʥʠʟʤʘ; 

o ʞʝʣʝʟʳ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ ï ʠʭ ʨʦʣʴ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʛʫʣʷʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʳʰʝʯʥʦʡ ʨʘʙʦʪʳ [2, ʩ. 44]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʦʟʥʠʢʰʠʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʫʪʦʤʣʝʥʠʷ, ʠʤʝʶʱʝʡ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʭʦʨʝʦʛʨʘʬʠʠ, ʵʪʘ 

ʧʨʦʙʣʝʤʘ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʫʯʝʥʳʭ, ʝʱʝ ʜʘʣʝʢʘ ʦʪ ʩʚʦʝʛʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʘʧʨʷʞʝʥʥʘʷ ʠ ʜʣʠʪʝʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ 

ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʫʪʦʤʣʝʥʠʷ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʚʳʟʳʚʘʝʪ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʝʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʦʨʛʘʥʠʟʤʝ. 
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ʉʦʦʪʥʦʰʝʥʠʝ ʫʪʦʤʣʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʝʩʪʴ, ʧʦ ʩʫʱʝʩʪʚʫ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

ʧʨʦʮʝʩʩʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʠ ʟʘʥʷʪʠʷʭ ʭʦʨʝʦʛʨʘʬʠʝʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʠʨʟʦʝʚ ʆ.ʄ. ʇʨʠʤʝʥʝʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʧʦʨʪʝ. ï ʄ.: ɹ.ʠ., 2000. ï 203ʩ. ï 

(ʅʘʫʢʘ ï ʩʧʦʨʪʫ) 

2. ʄʘʭʦʥʠʥ ɽ.ɺ. ɽʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʦʩʥʦʚʳ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ [ʊʝʢʩʪ]: 

ʤʦʥʦʛʨʘʬʠʷ. ʌɻɹʆʋ ɺʇʆ ʆɻʋ. ï ʆʨʝʣ., 2014. ï 143 ʩ. 
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ʉ.ʀ. ʍʨʦʤʠʥʘ 

ʂ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʂʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ 

ʊʶʤʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʶʤʝʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʅɸʃʀɿ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʉʊʋɼɽʅʊʆɺ ʂɸʂ ʆʉʅʆɺʆʇʆʃɸɻɸʖʑʀʁ 

ʌɸʂʊʆʈ ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ ʇʆ ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈɽ 

 

ɸʥʥʦʪʘʮʠʷ: 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ ʧʦ 

ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ, ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʫʯʝʙʥʳʭ ʣʝʪ. ʆʧʨʝʜʝʣʝʥ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʩʦʩʪʘʚ 

ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʡ ʩʪʫʜʝʥʪʦʚ. ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ɿʜʦʨʦʚʴʝ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʩʪʫʜʝʥʪʳ. 

ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʚʳʟʳʚʘʝʪ ʛʣʫʙʦʢʫʶ 

ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʥʷʪʠʷ ʘʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʟʘʥʷʪʠʡ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʢʘʢ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ [1; 2]. ɺ ʥʘʯʘʣʝ ʫʯʝʙʥʦʛʦ 

ʛʦʜʘ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ  ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʦʤʝʥʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ʚʫʟʝ, ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʦ ʤʝʜʠʮʠʥʩʢʠʤ ʛʨʫʧʧʘʤ ʜʣʷ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʛʜʝ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʜʘʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʩʪʫʜʝʥʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʩʧʨʘʚʢʠ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʦʯʝʨʝʜʥʦʤ ʧʦʩʝʱʝʥʠʠ ʩʚʦʝʛʦ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ ʚ ʩʣʫʯʘʝ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [3, ʩ.165]. ʊʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʛʨʫʧʧʳ ʠ ʩʪʫʜʝʥʪʦʚ, ʧʦʣʥʦʩʪʴʶ ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ ʟʘʥʷʪʠʡ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʦ 

ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ, ʩ ʫʯʝʪʦʤ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʩ 2011-2014 ʫʯʝʙʥʳʡ ʛʦʜ.  

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʠ ʩʧʨʘʚʦʢ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ ʚ 

2011-2012 ʫʯ. ʛʦʜʫ, ʫ ʶʥʦʰʝʡ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʷʪ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ (ʉʉʉ) (ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ, ʚʝʛʝʪʦ-ʩʦʩʫʜʠʩʪʳʝ ʜʠʩʪʦʥʠʠ, ʧʦʨʦʢʠ ʤʠʪʨʘʣʴʥʦʛʦ 
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ʢʣʘʧʘʥʘ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 35,3 %; ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 

(ʆɼɸ) (ʩʢʦʣʠʦʟʳ, ʦʩʪʝʦʭʦʥʜʨʦʟʳ, ʘʨʪʨʦʟʳ, ʧʦʣʠʘʨʪʨʠʪʳ) - 27,2 %; ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ) (ɼʎʇ, ʨʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ, ʵʧʠʣʝʧʩʠʷ) - 

16,7 %; ʜʘʣʝʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (ʧʠʝʣʦʥʝʬʨʠʪ, ʮʠʩʪʠʪ, ʥʝʬʨʦʧʪʦʟ) - 5,8 %; 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʭʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ) - 4,8 %; 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʤʘʪʦʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ (ʤʠʦʧʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ) - 4,5%, ʟʘʙʦʣʝʚʘʥʠʷ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ (ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʟʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ) - 2,8 %; 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʭʦʣʝʮʠʩʪʠʪ, ʷʟʚʘ ʞʝʣʫʜʢʘ, ʛʘʩʪʨʠʪ, ʜʠʩʢʠʥʝʟʠʷ 

ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ)  - 2,7% (ʨʠʩ.1.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1ï ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ ʚ 2011-12 ʛ (% ʩʦʩʪʘʚ) 

ʋ ʜʝʚʫʰʝʢ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʉʉʉ - 36,4 %, ʯʪʦ ʥʘ 1,1% ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʶʥʦʰʝʡ. ɿʘʙʦʣʝʚʘʥʠʷ ʆɼɸ ʧʨʦʯʥʦ ʟʘʥʠʤʘʶʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ï 17,8%, ʯʪʦ ʥʘ 9,4 % ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʶʥʦʰʝʡ. ʅʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʩʪʦʷʪ ʟʘʙʦʣʝʚʘʥʠʷ ʎʅʉ ï ʜʦ 15,2 % ʩʣʫʯʘʝʚ. 9,7 % ʩʦʩʪʘʚʣʷʶʪ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʥʘ 3,9 % ʚʳʰʝ, ʯʝʤ ʫ ʶʥʦʰʝʡ. ɿʘʙʦʣʝʚʘʥʠʷ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 1,7 % ʙʦʣʴʰʝ ʫ ʜʝʚʫʰʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6,5%.  ʅʘ 0,9% 

ʙʦʣʴʰʝ ʫ ʜʝʚʫʰʝʢ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʦʤʘʪʦʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ ï 5,4 %, ʘ ʚ ʨʘʙʦʪʝ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ï 4,3 % ʩʣʫʯʘʝʚ, ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ï 4,7 

% (ʨʠʩ.1.). 

ɺ 2012-2013 ʫʯ. ʛʦʜʫ ʫ ʶʥʦʰʝʡ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʟʘʙʦʣʝʚʘʥʠʡ ʉʉʉ - 30,2%. 

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʟʘʙʦʣʝʚʘʥʠʷ ʆɼɸ - 21,6 %; ʪʨʝʪʴʝ ʤʝʩʪʦ ï ʟʘʙʦʣʝʚʘʥʠʷ ʎʅʉ ï 16,2 %; 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʠʣʘ ï 15,8 %; ʩʦʤʘʪʦʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ï 4,9 %; 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ï 4,8 %; ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ï 3,3 %; ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ï 2,2 

%.  

ʋ ʜʝʚʫʰʝʢ, ʢʘʢ ʠ ʫ ʶʥʦʰʝʡ, ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʟʘʙʦʣʝʚʘʥʠʷ ʉʉʉ - 27,9 %, ʯʪʦ ʥʘ 4,5 % 

ʤʝʥʴʰʝ, ʯʝʤ ʫ ʶʥʦʰʝʡ. ɿʘʙʦʣʝʚʘʥʠʷ ʆɼɸ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ - 24,8 %, ʥʘ 1,2 % 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʶʥʦʰʝʡ. ɿʘʙʦʣʝʚʘʥʠʷ ʎʅʉ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 17 % ʩʣʫʯʘʝʚ, ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ 

ï 14,7 %, ʯʪʦ ʥʘ 1,7 % ʤʝʥʴʰʝ, ʯʝʤ ʫ ʶʥʦʰʝʡ. ʅʘ 1,2 % ʙʦʣʴʰʝ ʜʝʚʫʰʢʠ ʠʤʝʶʪ ʥʘʨʫʰʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʩʦʤʘʪʦʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6,3 %, ʚ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʠʟʤʝʥʝʥʠʷ ʚ 3,6 % ʩʣʫʯʘʝʚ, ʘ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ - 5,8 % (ʨʠʩ.2). 

ɸʥʘʣʠʟʠʨʫʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ 2013 - 2014 ʫʯ. ʛʦʜʫ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʫʜʝʥʪʦʚ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢ, ʚ 2013-
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2014 ʫʯʝʙʥʦʤ ʛʦʜʫ ʠʭ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 150, ʠ 64 ʩʪʫʜʝʥʪʘ ʥʫʞʜʘʣʠʩʴ ʚ ʟʘʥʷʪʠʷʭ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʦʡ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʛʨʫʧʧʝ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ ʚ 2012-13 ʛ (% ʩʦʩʪʘʚ) 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʉʉʉ ʢʘʢ ʫ ʶʥʦʰʝʡ, ʪʘʢ ʠ ʫ ʜʝʚʫʰʝʢ ʩʦʩʪʘʚʠʣʘ: 33,2% ʠ 32,3 %, 

ʟʘʙʦʣʝʚʘʥʠʷ ʆɼɸ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʫ ʶʥʦʰʝʡ - 25,4 %, ʫ ʜʝʚʫʰʝʢ ï 30,4% ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʎʅʉ: ʫ 

ʶʥʦʰʝʡ ï 17,8 %, ʘ ʫ ʜʝʚʫʰʝʢ ï 16,4 %. ʇʦ ʦʩʪʘʣʴʥʳʤ ʚʠʜʘʤ ʧʨʦʮʝʥʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʠʟʤʝʥʷʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ  ʦ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʯʝʩʢʘʷ ʤʦʣʦʜʝʞʴ, ʠʤʝʶʱʘʷ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʦʟʦʣʦʛʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, 

ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʣʠʜʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʦʪʥʝʩʝʥʥʳʭ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ ʢ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʛʨʫʧʧʝ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦ ʞʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʭʨʘʥʷʝʪʩʷ. ʅʘʠʤʝʥʴʰʠʝ ʧʨʦʮʝʥʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʠʤʝʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʵʥʜʦʢʨʠʥʥʦʡ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ. ʆʯʝʚʠʜʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʥʷʪʠʡ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʛʨʫʧʧ ʩ ʘʜʝʢʚʘʪʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʢʘʢ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ, ʪʘʢ ʠ  ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʘʪʚʝʝʚ ʃ. ʇ. ʊʝʦʨʠʷ ʠ ʤʝʪʦʜʠʢʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʋʯʝʙʥʠʢ ʜʣʷ ʠʥʩʪʠʪʫʪʦʚ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʄ.: ʌʠʉ, 1991. ʉ. 543; 

2. ʍʦʣʦʜʦʚ ɾ. ʂ., ʂʫʟʥʝʮʦʚ ɺ. ʉ. ʊʝʦʨʠʷ ʠ ʤʝʪʦʜʠʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ. ʄ.: ɸʢʘʜʝʤʠʷ, 2003; 

3. ʍʨʦʤʠʥʘ ʉ.ʀ. ɻʝʤʦʜʠʥʘʤʠʢʘ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʨʝʢʮʠʦʥʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʄʘʪʝʨʠʘʣʳ ʩʙʦʨʥʠʢʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʅʇʂ çʅʘʫʢʘ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷè. ʋʬʘ: ʏ.2/ ʦʪʚ. ʈʝʜ. ɸ.ɸ. ʉʫʢʠʘʩʷʥ. ï ʋʬʘ: 

ʈʀʎ ɹʘʰɻʋ, 2013. ï ʉ.164-169. 
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ʂ.ɺ. ɸʢʦʧʷʥ 

ʉʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ  

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 ʂʨʘʩʥʦʜʘʨ 

ʅ.ɺ. ʇʦʪʨʷʩʦʚ 

ʉʪʫʜʝʥʪ 5 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ  

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇɽʂʊʀʅɸ ɺ ʈɸɿʃʀʏʅʓʍ ʊɽʍʅʆʃʆɻʀʗʍ  

 

ɸʥʥʦʪʘʮʠʷ: 

 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʝʢʪʠʥʘ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʘ ʠ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʢʪʠʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʧʝʢʪʠʥ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʟʘʤʦʨʦʟʢʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʢʪʠʥʘ 

ʇʝʢʪʠʥʳ ï ʵʪʦ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʣʠʥʝʡʥʳʤ ʢʦʣʣʦʠʜʘʤ ʩ ʜʣʠʥʦʡ ʤʦʣʝʢʫʣʳ ʧʦʨʷʜʢʘ 10-4 ʤʤ. ɼʦʤʠʥʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʧʝʢʪʠʥʦʚʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʷʚʣʷʶʪʩʷ ʧʦʣʠʫʨʦʥʦʚʳʝ ʢʠʩʣʦʪʳ. ɺ ʩʣʫʯʘʝ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʵʪʦ ï 

ʧʦʣʠʤʝʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʨʘʟʚʝʪʚʣʸʥʥʳʝ ʮʝʧʠ ʦʩʪʘʪʢʦʚ D-

ʛʘʣʘʢʪʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʭ ʚ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʤ ʧʝʢʪʠʥʝ ʥʘʩʯʠʪʳʚʘʶʪ ʦʪ 300 ʜʦ 1000 

ʠ ʙʦʣʝʝ ʝʜʠʥʠʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʪ 50000 ʜʦ 200000 [1, 

ʩ. 20, 2, ʩ. 236].  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚʘʭ ʧʦʤʠʤʦ ʤʦʣʝʢʫʣ ʧʦʣʠʛʘʣʘʢʪʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʩʦʝʜʠʥʝʥʠʷ,ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʝʢʪʠʥʦʤ ʪʦʣʴʢʦ, ʝʩʣʠ ʚ ʥʝʤ ʥʘʭʦʜʠʪʩʷ ʥʝ 

ʤʝʥʝʝ 65% ʛʘʣʘʢʪʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʘʷ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʡʩʪʚʘ ʧʝʢʪʠʥʘ. 

ʉʚʦʡʩʪʚʦ ʧʝʢʪʠʥʘ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʪʫʜʥʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʝ, ʤʘʨʤʝʣʘʜʘ, ʧʘʩʪʠʣʳ, ʟʝʬʠʨʘ ʠ ʜʨ. ʅʘ ʵʪʦʤ ʩʚʦʡʩʪʚʝ 

ʦʩʥʦʚʘʥ ʠ ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ ʧʝʢʪʠʥʘ. ʇʦʧʘʜʘʷ ʚ ʞʝʣʫʜʦʢ ʚ ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʧʝʢʪʠʥ ʦʙʨʘʟʫʝʪ 

ʛʝʣʴ, ʨʘʟʙʫʭʘʷ, ʦʙʝʟʚʦʞʠʚʘʝʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ ʠ, ʧʨʦʜʚʠʛʘʷʩʴ ʚ ʢʠʰʝʯʥʠʢʝ, ʟʘʭʚʘʪʳʚʘʝʪ 

ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ. ʆʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʤ ʨʘʩʧʘʜʝ ʧʝʢʪʠʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘʛʘʣʘʢʪʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʝʪʦʢʩʠʢʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ 

[3, ʩ. 28, 4, ʩ. 188]. 

ʇʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʧʨʠʤʝʥʷʶʪ ʚ ʤʝʜʠʮʠʥʝ ʢʘʢ ʣʝʯʝʙʥʦʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ 

ʩʨʝʜʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʚʳʚʝʜʝʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ ʪʷʞʝʣʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʝʪʘʣʣʦʚ. 

ʈʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʧʝʢʪʠʥʘ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʣʠʯʠʝʤ ʚ ʥʝʤ ʩʚʦʙʦʜʥʳʭ ʢʘʨʙʦʢʩʠʣʴʥʳʭ 

ʛʨʫʧʧ, ʩʚʷʟʳʚʘʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʳ ʚ ʢʠʰʝʯʥʠʢʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʦʡʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʥʝ ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʢʨʦʚʴ ʠ ʚʳʚʦʜʷʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʠʟʢʦʵʪʝʨʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʧʝʢʪʠʥ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʳʩʦʢʦʵʪʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ [5, ʩ. 1255, 6, ʩ. 30]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʢʪʠʥʘ ʚ ʢʦʤʧʦʟʠʮʠʷʭ ʩ ʣʝʯʝʙʥʳʤʠ ʪʨʘʚʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʩʘʤʦʛʦ ʧʝʢʪʠʥʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʢʘʟʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʣʝʯʝʙʥʳʡ 

ʵʬʬʝʢʪ. 

http://www.esi.ru/quality.htm
http://www.esi.ru/property.htm
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ʂʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʠʧʦʚ ʧʝʢʪʠʥʦʚ, ʧʨʦʷʚʣʷʶʱʠʭ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʠ 

ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʣʝʯʝʥʠʠ ʦʩʪʨʳʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʠʘʨʝʠ, 

ʧʨʦʚʝʜʝʥʳ ʚ ʂʠʝʚʩʢʦʤ ʅʀʀ ʧʝʜʠʘʪʨʠʠ, ʘʢʫʰʝʨʩʪʚʘ ʠ ʛʠʥʝʢʦʣʦʛʠʠ. ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 

ʥʘʭʦʜʠʣʠʩʴ ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʤʝʩʷʮʝʚ ʜʦ 1 ʛʦʜʘ 3 ʤʝʩʷʮʝʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʙʦʯʥʳʭ 

ʷʚʣʝʥʠʡ ʧʨʠ ʧʨʠʝʤʝ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʇʝʢʪʠʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʳʭ 

ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʢʘʟʳʚʘʝʪ ʦʪʯʝʪʣʠʚʳʡ ʠ ʩʪʦʡʢʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʢʠʰʝʯʥʳʭ 

ʜʠʩʙʘʢʪʝʨʠʦʟʘʭ. ʕʪʦʪ ʪʠʧ ʧʝʢʪʠʥʘ ʨʝʢʦʤʝʥʜʦʚʘʥ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʢʦʤʧʣʝʢʩʝ ʣʝʯʝʥʠʷ ʜʝʪʝʡ ʩ 

ʜʠʩʙʘʢʪʝʨʠʦʟʘʤʠ, ʦʩʦʙʝʥʥʦ ʚʳʟʚʘʥʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [7, ʩ. 68]. 

ɺʘʞʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʢʪʠʥ ʥʘʰʝʣ ʢʘʢ ʟʘʤʝʥʠʪʝʣʴ ʢʨʦʚʷʥʦʡ ʧʣʘʟʤʳ ʠ 

ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʝʝ ʩʨʝʜʩʪʚʦ. ʆʥ ʧʦʚʳʰʘʝʪ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʢʨʦʚʠ ʧʨʠ ʛʝʤʦʬʠʣʠʠ. 

ɻʝʤʦʩʪʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʝʢʪʠʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘ ʨʫʙʝʞʦʤ ʧʨʠ 

ʣʝʛʦʯʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʷʭ, ʢʨʦʚʦʪʝʯʝʥʠʷʭ ʧʠʱʝʚʦʜʘ, ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ. ʇʝʢʪʠʥʳ ʧʨʠʤʝʥʷʶʪ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʛʦʪʦʚʥʦʩʪʠ, ʛʦʪʦʚʳʭ ʢʫʣʠʥʘʨʥʳʭ ʠʟʜʝʣʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʪʘʢʞʝ ʥʦʚʳʝ ʚʠʜʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʘ: ʤʘʡʦʥʝʟʥʳʝ ʧʘʩʪʳ, 

ʤʦʨʦʞʝʥʦʝ. 

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʢʘʯʝʩʪʚʦ ʧʝʢʪʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʷʚʣʷʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʛʘʣʘʢʪʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. ɺʳʨʘʙʘʪʳʚʘʝʤʳʡ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʷʙʣʦʯʥʳʡ ʧʝʢʪʠʥ ʠʤʝʝʪ ʯʠʩʪʦʪʫ ʧʨʝʧʘʨʘʪʘ 45-50% [8, ʩ. 148]. 

ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʝʢʪʠʥʘ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʢʦʩʪʥʦ-

ʩʫʩʪʘʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ ʠ ʧʦʣʠʘʨʪʨʠʪʦʤ. ɺ ʩʠʣʫ ʩʚʦʠʭ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚ ʧʝʢʪʠʥ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʨʘʮʠʦʥʦʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʣʝʯʝʙʥʳʭ ʜʠʝʪ. ʀʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʣʠʮ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʪʦʢʩʠʯʝʩʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ.  

ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʬʬʝʢʪʘ ʩʦʭʨʘʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʪʝ ʠ 

ʩʥʠʞʝʥʠʝ ʫʩʚʦʷʝʤʦʩʪʠ ʞʝʣʝʟʘ ʦʨʛʘʥʠʟʤʦʤʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʷʩʘ ʮʳʧʣʷʪ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʚʘʣʢʠ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ ʩ ʷʙʣʦʯʥʳʤ ʧʝʢʪʠʥʦʤ ʦʙʦʛʘʱʘʣʠ ʚʠʪʘʤʠʥʦʤ ʉ (ʢʦʥʪʨʦʣʴ - ʢʦʤʧʦʟʠʮʠʠ 

ʩ ʚʠʪʘʤʠʥʦʤ ʉ ʙʝʟ ʧʝʢʪʠʥʘ) [3. ʩ. 39]. 

ɸʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ ʚʥʦʩʠʣʠ ʚ ʤʷʩʥʫʶ ʤʘʩʩʫ ʚ ʚʠʜʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʠʩʭʦʜʷ ʠʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴʪʘʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʫʪʦʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ (45-55 ʤʛ). 

ɺ ʢʦʤʧʦʟʠʮʠʷʭ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 90-120Áʉ, 

ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʟʘʚʠʩʝʣʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ: ʧʨʠ ʧʘʩʪʝʨʠʟʘʮʠʠ (90Áʉ) ʢʦʥʪʨʦʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʦʪʝʨʠ ʚʠʪʘʤʠʥʘ ʙʳʣʠ ʥʘ 14%, ʘ ʧʨʠ ʩʪʝʨʠʣʠʟʘʮʠʠ (120Áʉ) - 10% ʙʦʣʴʰʠʤʠ, ʯʝʤ 

ʦʧʳʪʥʳʭ. ʋʨʦʚʝʥʴ ʝʛʦ ʩʦʭʨʘʥʥʦʩʪʠ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʨʠ ʧʘʩʪʝʨʠʟʘʮʠʠ ʠ ʩʦʩʪʘʚʣʷʣ 72% ʦʪ 

ʠʩʭʦʜʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʚʠʪʘʤʠʥʘ ʉ ʚ ʦʙʦʛʘʱʝʥʥʳʭ ʠʤ 

ʢʦʤʧʦʟʠʮʠʷʭ ʠʟ ʤʷʩʘ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʷʙʣʦʯʥʦʛʦ ʧʝʢʪʠʥʘ ʢ ʤʷʩʥʦʡ ʤʘʩʩʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʭʨʘʥʥʦʩʪʴ ʝʛʦ ʧʨʠ ʧʘʩʪʝʨʠʟʘʮʠʠ ʠ ʩʪʝʨʠʣʠʟʘʮʠʠ. ʇʝʢʪʠʥ ʠ ʚʠʪʘʤʠʥ ʉʧʦʚʳʰʘʶʪ ʩʪʝʧʝʥʴ 

ʫʩʚʦʝʥʠʷ ʞʝʣʝʟʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʷʩʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ [9, ʩ. 150, 10, ʩ. 1172]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʢʪʠʥʦʚ ʚ ʨʝʮʝʧʪʫʨʝ ʤʷʩʥʳʭ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. ɺ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʘʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʚ ʢʦʤʧʦʟʠʮʠʠ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʞʝʣʝʟʘ ʠ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʣʝʯʝʙʥʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʦʜʫʢʪʘ.  
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ʅ.ʅ. ɹʦʯʢʦʚ 

ɸʩʧʠʨʘʥʪ  

ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ.ɸʯʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʀ.ʐʝʧʝʣʝʚ 

ɼ.ʪ.ʥ., ʜʠʨʝʢʪʦʨ 

ʅʀʆ çʕʂʆ-ʀʥʞʠʥʠʨʠʥʛè 

ʛ.ɸʯʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʅ.ʂ.ɸʣʛʝʙʨʘʠʩʪʦʚʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ.ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʄɽʊʆɼʀʂɸ ʆʇʈɽɼɽʃɽʅʀʗ ʉʊɽʇɽʅʀ ɻʀɼʈʆʌʆɹʅʆʉʊʀ ɸʂʊʀɺʀʈʆɺɸʅʅʆɻʆ 

ʄʀʅɽʈɸʃʔʅʆɻʆ ʇʆʈʆʐʂɸ ɼʃʗ ɸʉʌɸʃʔʊʆɹɽʊʆʅɸ 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʛʠʜʨʦʬʦʙʥʦʩʪʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʥʥʦʡ ʬʣʦʪʘʮʠʠ. ʇʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʨʘʩʭʦʜʘ ʨʝʘʛʝʥʪʦʚ-ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʬʣʦʪʘʮʠʠ ʠ ʚʳʭʦʜ ʧʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʤʠʥʝʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ, ʘʢʪʠʚʠʨʫʶʱʘʷ ʩʤʝʩʴ, ʧʝʥʥʘʷ ʬʣʦʪʘʮʠʷ, ʛʠʜʨʦʬʦʙʥʦʩʪʴ, 

ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʴ, ʩʤʝʩʴ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʈʘʟʚʠʪʠʝ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʟʘ ʩʯʝʪ ʰʠʨʦʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʩʪʥʳʭ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [1-2]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʤ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʷʚʣʷʝʪʩʷ ʤʠʥʝʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ (ʄʇ), 

ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦʣʫʯʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʫʪʝʤ 

ʠʟʤʝʣʴʯʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʘʢʪʠʚʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʨʦʰʢʦʚ ʷʚʣʷʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʤʦʣʘ.  ɸʢʪʠʚʘʮʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʤʝʩʠ 

ʚʣʠʷʝʪ ʥʘ ʬʘʢʪʦʨʳ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʮʝʩʩʦʚ 

ʩʤʘʯʠʚʘʥʠʷ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ.    

ʅʘʩʪʦʷʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʚʪʦʨʘʤʠ. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʠʟʫʯʝʥʠʝ ʛʠʜʨʦʬʦʙʥʳʭ 

ʩʚʦʡʩʪʚ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʨʦʰʢʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʘʢʪʠʚʠʨʫʶʱʝʡ ʩʤʝʩʴʶ ʥʘ ʦʩʥʦʚʝ ʧʦʚʝʨʭʥʦʩʪʥʦ 

ï ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʇɸɺ), ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʥʥʦʡ ʬʣʦʪʘʮʠʠ. ʌʣʦʪʠʨʫʝʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʭ ʩʤʘʯʠʚʘʪʴʩʷ ʚʦʜʦʡ. ʇʨʠ ʵʪʦʤ ʦʜʥʠ 

ʤʠʥʝʨʘʣʳ ʚ ʪʦʥʢʦʠʟʤʝʣʴʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʥʝ ʩʤʘʯʠʚʘʶʪʩʷ ʚʦʜʦʡ, ʧʨʠʣʠʧʘʶʪ ʢ 
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ʚʚʦʜʠʤʳʤ ʚ ʚʦʜʫ ʧʫʟʳʨʴʢʘʤ ʚʦʟʜʫʭʘ ʠ ʚʩʧʣʳʚʘʶʪ ʩ ʥʠʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʳ, 

ʢʦʪʦʨʳʝ ʥʝ ʩʤʘʯʠʚʘʶʪʩʷ ʚʦʜʦʡ, ʥʝ ʧʨʠʣʠʚʘʶʪ ʢ ʧʫʟʳʨʴʢʘʤʠ ʚʦʟʜʫʭʘ ʠ ʦʩʪʘʶʪʩʷ ʚ ʦʙʲʝʤʝ 

ʧʫʣʴʧʳ [ 3 ]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʣʦʪʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʟʤʝʣʴʯʝʥʥʫʶ ʠʟʚʝʩʪʥʷʢʦʚʫʶ ʧʦʨʦʜʫ ʄʘʟʫʣʴʩʢʦʛʦ 

ʠʟʚʝʩʪʥʷʢʦʚʦʛʦ ʨʫʜʥʠʢʘ. ʀʟʚʝʩʪʥʷʢ ʄʘʟʫʣʴʩʢʦʛʦ ʠʟʚʝʩʪʥʷʢʦʚʦʛʦ ʨʫʜʥʠʢʘ ʷʚʣʷʝʪʩʷ ʛʦʨʥʦʡ 

ʧʦʨʦʜʦʡ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʝʨʦʛʦ ʠ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ 

(ʚʩʪʨʝʯʘʝʪʩʷ ʙʝʣʦʛʦ ʮʚʝʪʘ). ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʠʟ ʠʟʚʝʩʪʥʷʢʘ ʧʨʠʚʝʜʝʥ 

ʚ ʪʘʙʣ.1. 

ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʠʟ ʠʟʚʝʩʪʥʷʢʘ 

ʂʦʤʧʦʥʝʥʪ ʉʦʜʝʨʞʘʥʠʝ,% 

ʇʦʪʝʨʠ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ 43,83 

SiO2 0,34 

Al 2O3 0,05 

Fe2O3 0,52 

CaO 54,35 

MgO 0,65 

K2O 0,04 

Na2O 0,05 

SO3 0,05 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʦʡ ʤʠʥʝʨʘʣ ʠʟʚʝʩʪʥʷʢʘ 

ʄʘʟʫʣʴʩʢʦʛʦ ʨʫʜʥʠʢʘ - ʢʘʣʴʮʠʪ (CaCO3, d=3,86; 3,03; 1,912 ¡, JCPDS, 47-1743). ɺ 

ʧʦʜʯʠʥʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʜʦ 10% ʦʪ ʦʩʥʦʚʥʦʡ ʬʘʟʳ) ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʚʘʨʮ (SiO2, d=4,26; 3,34; 

1,818 ¡, JCPDS, 5-490), ʜʦʣʦʤʠʪ (CaMg(CO3)2,d=2,89; 2,20; 2,01 ¡, JCPDS, 36-426) ʠ ʢʘʦʣʠʥ 

(Al2Si2O5(OH)4, d=7,19; 3,59; 1,47 ¡, JCPDS, 6-201). ʆʪʤʝʯʝʥʦ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʥʝʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚ ʢʣʠʥʦʭʣʦʨʘ ((Mg,Al)6(Si,Al)4O10(OH)8,JCPDS, 16-351) ʠ ʛʨʠʥʘʣʠʪʘ (Fe3(Si2O5)(OH)4, 

JCPDS, 39-337).ɼʨʦʙʣʝʥʘʷ ʠʟʚʝʩʪʥʷʢʦʚʘʷ ʧʦʨʦʜʘ (ʱʝʙʝʥʴ)  ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʘʩʴ ʥʘ 

ʧʨʦʤʧʣʦʱʘʜʢʫ ʢʠʨʧʠʯʥʦʛʦ ʟʘʚʦʜʘ ʆʆʆ çɼʇʄʂ ɸʯʠʥʩʢʘʷè, ʢʦʪʦʨʘʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʧʦʜʚʝʨʛʘʣʘʩʴ ʠʟʤʝʣʴʯʝʥʠʶ ʚ ʰʘʨʦʚʦʡ ʜʚʫʭʢʘʤʝʨʥʦʡ ʤʝʣʴʥʠʮʝ ʪʠʧʘ 1456ɸ ʋɿ. ʈʘʙʦʯʠʡ ʦʙʲʝʤ 

ʤʝʣʴʥʠʮʳ 8ʤ3, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 8ʪ/ʯ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʤʝʣʶʱʠʭ ʪʝʣ 11ʪ. ʇʦʜʙʦʨ 

ʤʝʣʶʱʠʭ ʪʝʣ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʱʝʙʥʷ ʬʨʘʢʮʠʠ 5-10ʤʤ ʚ ʰʘʨʦʚʦʡ ʜʚʫʭʢʘʤʝʨʥʦʡ ʤʝʣʴʥʠʮʝ 

ʧʦʜʙʠʨʘʣʩʷ ʠʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʦʚ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʱʝʙʥʷ ʠ 

ʝʛʦ ʟʝʨʥʦʚʦʡ ʩʦʩʪʘʚ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 8267-93. ɿʝʨʥʦʚʦʡ ʩʦʩʪʘʚ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʚ ʤʝʣʴʥʠʮʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʦʨʦʰʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ  ɻʆʉʊ  ʈ 52129-2003 çʇʦʨʦʰʦʢ ʤʠʥʝʨʘʣʴʥʳʡ ʜʣʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ 

ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʩʤʝʩʝʡè ʙʦʣʝʝ  100%  ʤʝʣʴʯʝ ʢʣʘʩʩʘ 1,25 ʤʤ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʝʥʥʦʡ ʬʣʦʪʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʚʳʧʦʣʥʷʣʠ  

ʥʘ ʬʣʦʪʦʤʘʰʠʥʝ  ʄʌ 189 ʌʃ.  ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʛʝʥʪʦʚ ʇɸɺ ʦʮʝʥʠʚʘʣʠ ʧʦ ʚʳʭʦʜʫ 

ʛʠʜʨʦʬʦʙʥʦʡ ʬʨʘʢʮʠʠ (ʧʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ), ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠ ʨʘʩʭʦʜ ʵʪʦʛʦ ʨʝʘʛʝʥʪʘ ʧʨʠ 

ʘʢʪʠʚʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ. ʆʩʪʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʥʥʦʡ ʬʣʦʪʘʮʠʠ ʠ ʨʘʙʦʪʳ 

ʬʣʦʪʦʤʘʰʠʥʳ ʦʩʪʘʚʣʷʣʠ ʧʦʩʪʦʷʥʥʳʤʠ ʧʨʠ ʬʣʦʪʘʮʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʠ ʥʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʥʥʦʡ ʬʣʦʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʟʤʝʣʴʯʝʥʥʫʶ ʧʨʦʙʫ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʚʝʩʦʤ 50ʛʨʘʤʤ ʧʦʜʘʚʘʣʠ ʚ ʢʘʤʝʨʫ ʣʘʙʦʨʘʪʦʨʥʦʡ 
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ʬʣʦʪʦʤʘʰʠʥʳ. ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʤʝʥʷʣʠ ʢʘʤʝʨʫ ʬʣʦʪʦʤʘʰʠʥʳ ʩ ʦʙʲʝʤʦʤ 

0,3ʜʤ3. ɺʢʣʶʯʘʣʠ ʬʣʦʪʦʤʘʰʠʥʫ ʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʬʣʦʪʘʮʠʶ, ʚʨʝʤʷ ʬʣʦʪʘʮʠʠ ï  ʜʦ ʠʩʪʦʱʝʥʠʷ 

ʧʝʥʳ. ɺʦ ʬʣʦʪʦʢʘʤʝʨʫ ʜʦʟʠʨʦʚʘʣʠ ʨʝʘʛʝʥʪ-ʛʠʜʨʦʬʦʙʠʟʘʪʦʨ ï ʇɸɺ (ʩʤʝʩʴ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

ʤʘʨʢʠ ɾʂ-1 ʠʣʠ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʴ ʇʆ-1). ʆʪʥʦʰʝʥʠʝ ʪʚʝʨʜʦʛʦ ʢ ʞʠʜʢʦʤʫ ʚ ʧʫʣʴʧʝ ʧʨʠ 

ʬʣʦʪʘʮʠʠ ʩʦʩʪʘʚʣʷʣʦ ʊ: ɾ = 1:4. ʊʝʤʧʝʨʘʪʫʨʫ ʧʫʣʴʧʳ ʧʦʜʜʝʨʞʠʚʘʣʠ ʦʢʦʣʦ 20 Üʉ. ʇʝʥʥʳʝ 

ʧʨʦʜʫʢʪʳ ʬʣʦʪʘʮʠʠ ʩʫʰʠʣʠ ʥʘ ʧʣʠʪʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʕʇ ï 6ʇ ʬʠʨʤʳ çAbatè ʜʦ ʩʫʭʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100 Üʉ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ  ʧʦʢʘʟʘʣ, ʯʪʦ ʛʠʜʨʦʬʦʙʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʚʣʠʷʝʪ ʥʘ ʚʳʭʦʜ ʧʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ 

ʬʣʦʪʘʮʠʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʝʥʥʦʡ ʬʣʦʪʘʮʠʠ ʥʘ 

ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʠ ʚʳʭʦʜ ʧʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚʣʠʷʝʪ ʪʘʢʞʝ ʨʘʩʭʦʜ 

ʨʝʘʛʝʥʪʘ ï ʘʢʪʠʚʘʪʦʨʘ (ʪʘʙʣ.2).   

ʊʘʙʣʠʮʘ 2 

ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʘ ʧʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʬʣʦʪʘʮʠʠ ʄʇ ʦʪ ʨʘʩʭʦʜʘ ʇɸɺ 

ˉ  

ʦʧʳʪʘ 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʬʣʦʪʘʮʠʠ ʄʇ ʈʘʩʭʦʜ ʇɸɺ 

ʧʨʠ 

ʬʣʦʪʘʮʠʠ, % 

ɺʳʭʦʜ ʧʝʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʨʠ 

ʬʣʦʪʘʮʠʠ ʄʇ, ʛ 

1. ʌʣʦʪʘʮʠʷ ʥʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʄʇ 0 34,1 

2. ʌʣʦʪʘʮʠʷ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʄʇ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇɸɺ ʩʤʝʩʴ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

0,25 38,9 

0,5 41,9 

1,0 45,7 

1,5 46,5 

1,75 46,8 

2,0 47,5 

ɺʳʭʦʜ ʧʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʘʛʝʥʪʦʚ ï ʘʢʪʠʚʘʪʦʨʦʚ ʠʤʝʣ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 80-96% ʧʨʠ 

ʨʘʩʭʦʜʝ ʇɸɺ 1,0-2,0% ʦʪ ʤʘʩʩʳ ʄʇ.  ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʝ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʧʦʨʦʰʦʢ 

ʯʘʩʪʠʯʥʦ ʛʠʜʨʦʬʦʙʠʟʠʨʦʚʘʥ ʠ ʧʨʠ ʝʛʦ ʬʣʦʪʘʮʠʠ ʚʳʭʦʜ ʧʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʩʪʘʚʣʷʣ 68,2%.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

ï ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʝʥʥʦʡ ʬʣʦʪʘʮʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʨʦʰʢʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ 

ʚʳʭʦʜʫ ʧʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʪʝʧʝʥʠ ʛʠʜʨʦʬʦʙʥʦʩʪʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ; 

- ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʚʣʠʷʝʪ ʨʘʩʭʦʜ ʨʝʘʛʝʥʪʘ ï

ʘʢʪʠʚʘʪʦʨʘ.   

 - ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʨʦʰʢʦʚ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ, ʯʪʦ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʨʝʘʛʝʥʪʘ - 

ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘ. 

 ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1.ʐʝʧʝʣʝʚ ʀ.ʀ . ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʭ 

ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʜʦʙʘʚʦʢ / ʐʝʧʝʣʝʚ ʀ.ʀ., ɹʦʯʢʦʚ ʅ.ʅ., ʉʘʭʘʯʝʚ 

ɸ.ʖ.//ʉʙ.ʥʘʫʯ.ʪʨ. çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʚʦʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚè ʚʳʧ.12, 

ʂʨʘʩʥʦʷʨʩʢ, ʉʌʋ, 2014- ʩ.211-215. 

2.ʐʝʧʝʣʝʚ ʀ.ʀ. ʍʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦ-ʩʙʝʨʝʛʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʫʪʠʣʠʟʘʮʠʠ ʪʚʝʨʜʳʭ  ʦʪʭʦʜʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ /ʀ.ʀ.ʐʝʧʝʣʝʚ, ʅ.ʅ.ɹʦʯʢʦʚ, 
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ɸ.ɸ.ɻʦʣʫʙʥʠʯʠʡ  

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʠʥʞʝʥʝʨʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʦʩʥʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʌɻɹʆʋ ɺʇʆ çʍʘʢʘʩʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘè 

ɸ.ɺ.ʐʠʤʢʠʚ  

ʩʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ ʀʥʩʪʠʪʫʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʌɻɹʆʋ ɺʇʆ çʍʘʢʘʩʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘè 

ɺ.ʈ.ʉʘʡʬʫʣʣʠʥ  

ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ ʀʥʩʪʠʪʫʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʌɻɹʆʋ ɺʇʆ çʍʘʢʘʩʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘè 

ʛ. ɸʙʘʢʘʥ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʅɸʃʀɿ ʐʋʄʆɺʆɻʆ ɿɸɻʈʗɿʅɽʅʀʗ ʆʊ ʃʀʅɽʁʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

ʕʄʇʀʈʀʏɽʉʂʀʄ ʀ ʈɸʉʏɽʊʅʓʄ ʄɽʊʆɼʆʄ (ʅɸ ʇʈʀʄɽʈɽ ɻ. ɸɹɸʂɸʅɸ) 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʥʦʩʠʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʫʣʠʮʘʤʠ ʛʦʨʦʜʘ 

ɸʙʘʢʘʥʘ ʚ ʦʙʱʫʶ ʰʫʤʦʚʫʶ ʥʘʛʨʫʟʢʫ, ʥʘʚʝʜʝʥʥʫʶ ʥʘ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ ʛʦʨʦʜʘ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʫʨʦʚʥʷ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʦʤ 

ʥʘʪʫʨʥʳʭ ʟʘʤʝʨʦʚ. ʆʪʢʣʦʥʝʥʠʝ ʚ ʟʥʘʯʝʥʠʷʭ ʦʮʝʥʦʢ ʧʨʦʛʥʦʟʥʦʡ ʤʦʜʝʣʠ ʦʪ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʩʦʩʪʘʚʠʣʦ ʜʦ 30%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʜʘʣʴʥʝʡʰʝʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʧʨʦʛʥʦʟʥʘʷ ʤʦʜʝʣʴ, ʰʫʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʣʠʥʝʡʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʰʫʤʘ 

ʐʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ï ʨʘʟʜʨʘʞʘʶʱʠʡ ʰʫʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʤʝʰʘʝʪ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠʣʠ ʫʭʫʜʰʘʝʪ ʝʛʦ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ[1]. 

ʈʘʟʜʨʘʞʘʶʱʠʝ ʰʫʤʳ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʨʠʨʦʜʝ, ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʰʫʤʦʚʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, 

ʧʦʪʦʤʫ ʯʪʦ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʩʤʦʛʣʠ ʢ ʥʠʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ. 

ɻʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʛʦʨʦʜʝ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪ, ʢʘʢ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ, ʪʘʢ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʡ. ɺ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ, ʢ ʢʦʪʦʨʳʤ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʛ. 

ɸʙʘʢʘʥ [2] ʧʦʪʦʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦʨʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʫʣʠʮʳ ʛʦʨʦʜʘ ɸʙʘʢʘʥʘ, 

ʨʘʟʣʠʯʥʳʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʦʪʦʢʘ. ʅʘ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʙʲʝʢʪʘʭ 

ʧʨʝʦʙʣʘʜʘʝʪ ʣʝʛʢʦʚʦʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ. ɸʥʘʣʠʟ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʜʚʫʤʷ 

ʤʝʪʦʜʘʤʠ: 

1) ʧʦ ʨʘʩʯʝʪʥʳʤ ʬʦʨʤʫʣʘʤ (ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʥʦʟʥʦʡ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʠʩʪʦʯʥʠʢʘ ʰʫʤʘ) 
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ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʬʦʨʤʫʣʝ: Lɸ= 30*lgɡ + L0, ʛʜʝ 

ɡ ï ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ; L0 ï ʧʦʩʪʦʷʥʥʘʷ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʪʠʧʘ ʘʚʪʦʤʦʙʠʣʷ [3]. ʇʦʣʫʯʝʥʥʦʝ ʧʦ 

ʬʦʨʤʫʣʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʩʪʦʷʥʠʶ 7,5 ʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ. ʉ 

ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʤʝʨʝʥʠʝ ʥʘʚʝʜʝʥʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ ʦʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ, ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʰʫʤʘ ʧʦ ʧʨʘʚʠʣʫ ʫʤʝʥʴʰʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 3 ʜɹ ʧʨʠ ʫʜʚʦʝʥʠʠ 

ʨʘʩʩʪʦʷʥʠʷ [3]. ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʠʥʪʝʨʧʦʣʷʮʠʠ; 

2) ʚ ʭʦʜʝ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʰʫʤʦʤʝʨʦʤ çDT-8852è ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ ʠ 

ʫʩʨʝʜʥʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʙʨʘʥʦ 8 ʫʯʘʩʪʢʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ, ʰʠʨʠʥʦʡ ʫʣʠʮ ʠ ʥʘʣʠʯʠʝʤ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʈʘʩʯʝʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʣʠʯʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

 ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚʢʣʘʜʘ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʦʧʠʩʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʋʯʘʩʪʦʢ ʠʩʪʦʯʥʠʢʘ 

ʟʘʛʨʷʟʥʝʥʠʷ 

ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʪʨʘʥʩʧʦʨʪʘ, 

ʢʤ/ʯ 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʜʦʨʦʞʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʜʦ 

ʞʠʣʦʛʦ ʟʜʘʥʠʷ 

ʋʨʦʚʝʥʴ ʰʫʤʘ 

ʆʪʢʣʦʥʝʥʠʝ ʧʦ ʨʘʩʯʝʪʥʳʤ 

ʬʦʨʤʫʣʘʤ (Lɸ), ʜɹ 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʚ 

ʭʦʜʝ ʥʘʪʫʨʥʳʭ 

ʠʟʤʝʨʝʥʠʡ (Lɸ), 

ʜɹ 

ʧʨ. ʃʝʥʠʥʘ ʚ ʛʨʘʥʠʮʘʭ 

ʫʣ. ɺʷʪʢʠʥʘ ʠ ʫʣ. 

ʑʝʪʠʥʢʠʥʘ 

24,3 

19,5 58 65,82 7,82 

10 64 67,14 3,14 

ʫʣ. ʑʦʨʩʘ ʚ 

ʛʨʘʥʠʮʘʭʫʣ. ʍʘʢʘʩʩʢʘʷ 

ʠ ʫʣ. ʇʫʰʢʠʥʘ 

35,5 

4 71 62,6 -8,4 

7,5 68,5 63,12 -5,38 

ʫʣ. ʇʫʰʢʠʥʘ ʚ 

ʛʨʘʥʠʮʘʭ ʫʣ. ʑʦʨʩʘ ʠ 

ʫʣ. ʂʘʪʘʥʦʚʘ 

72,8 

29 63,86 63 -0,86 

74 55,36 62,76 7,4 

ʫʣ. ʃʝʥʠʥʩʢʦʛʦ 

ʂʦʤʩʦʤʦʣʘ ʚ ʛʨʘʥʠʮʘʭ 

ʫʣ. ʉʦʚʝʪʩʢʘʷ ʠ ʫʣ. 

ʏʝʨʪʳʛʘʰʝʚʘ 

42,5 7,5 70,84 68,9 -1,94 

ʫʣ. ɺʷʪʢʠʥʘ ʚ 

ʛʨʘʥʠʮʘʭʫʣ. 

ʏʝʨʪʳʛʘʰʝʚʘ ʠ ʧʨ. 

ʃʝʥʠʥʘ. 

43 

9 70 73,6 3,6 

17 62,5 66,53 4,03 

ʫʣ. ʏʝʨʪʳʛʘʰʝʚʘ ʚ 

ʛʨʘʥʠʮʘʭ ʫʣ. 

ʑʝʪʠʥʢʠʥʘ ʠ ʫʣ. 

ɺʷʪʢʠʥʘ 

35 

10 66 69,74 3,74 

25 53 68,52 15,52 

ʫʣ. ʂʠʨʦʚʘ ʚ ʛʨʘʥʠʮʘʭ 

ʫʣ. ʑʝʪʠʥʢʠʥʘ ʠ ʫʣ. 

ɺʷʪʢʠʥʘ 

53,6 

13 67 66,23 -0,73 

14 66,5 67,53 1,03 

ʫʣ. ʅʝʢʨʘʩʦʚʘ ʚ 

ʛʨʘʥʠʮʘʭ ʫʣ. ʠ ʫʣ. 

ʉʦʚʝʪʩʢʘʷʠʫʣ. 

ʇʫʰʢʠʥʘ 

59,54 

30 61,25 64,26 3,01 

28 62 64,19 2,19 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʚʥʦʩʠʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 53 ʜʦ 73,6 ʜɹ. 
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ʈʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ 

ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ, ʯʪʦ, ʟʥʘʯʠʪʝʣʴʥʦ, ʤʘʣʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩʜʨʫʛʠʤʠ ʤʦʜʝʣʷʤʠ [4]. 

ʆʪʢʣʦʥʝʥʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,73 ʜɹ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʪʦʨʦʤʫ ʢʣʘʩʩʫ ʪʦʯʥʦʩʪʠ 

ʧʨʠʙʦʨʘ Ñ1,5 ʜɹ) ʜʦ 15,52 ʜɹ, ʯʪʦ ʚʳʙʠʚʘʝʪʩʷ ʠʟ ʧʨʦʛʥʦʟʥʦʡ ʤʦʜʝʣʠ. 

ʅʘʠʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʤʦʜʝʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩ 

ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʠ ʩʣʠʰʢʦʤ ʙʣʠʟʢʦʤ (ʜʘʣʝʢʦʤ) ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʰʫʤʘ. ʅʘʠʙʦʣʝʝ 

ʘʜʝʢʚʘʪʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 50-60 ʢʤ/ʯ ʠ ʨʘʩʩʪʦʷʥʠʠ 

10-30 ʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʘʜʝʢʚʘʪʥʘ ʣʠʰʴ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ 

ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ 

ʨʘʩʯʝʪʦʚ, ʜʣʷ ʝʝ ʙʦʣʴʰʝʡ ʘʜʝʢʚʘʪʥʦʩʪʠ. 

 ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. NoisePollution | AirandRadiation | USEPA [Electronicresource] URL:  

http://www.epa.gov/air/noise.html (date of access11.01.2015). 

2. ʉʅʠʇ 2.07.01-89ʉʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʇʣʘʥʠʨʦʚʢʘ ʠ 

ʟʘʩʪʨʦʡʢʘ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 

3. ʀʚʘʥʦʚ ʅ.ʀ. ʀʥʞʝʥʝʨʥʘʷ ʘʢʫʩʪʠʢʘ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʙʦʨʴʙʳ ʩ ʰʫʤʦʤ: ʋʯʝʙʥʠʢ. ï ʄ.: 

ʃʦʛʦʩ, 2008. ï 424 ʩ. 

4. ɻʦʣʫʙʥʠʯʠʡ ɸ.ɸ., ʐʠʤʢʠʚ ɸ.ɺ., ʉʘʡʬʫʣʣʠʥ ɺ.ʈ. ʕʚʦʣʶʮʠʷ ʙʘʟʦʚʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʨʘʩʯʝʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʰʫʤʘ // ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʠʥʥʦʚʘʮʠʠ. 2015. ˉ 1 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

http://web.snauka.ru/issues/2015/01/43485 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 11.01.2015). 

Éɸ.ɸ. ɻʦʣʫʙʥʠʯʠʡ, ɸ.ɺ. ʐʠʤʢʠʚ, ɺ.ʈ. ʉʘʡʬʫʣʣʠʥ, 2015 
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ɻ.ʉ.ɻʦʨʰʝʥʠʥ 

 ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʂʅʀʊʋ-ʂɸʀ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ, ʈʌ 

ʕ.ʍ.ɻʘʙʜʫʣʭʘʢʦʚʘ 

ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ,ʂʅʀʊʋ-ʂɸʀ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ, ʈʌ 

ʈ.ɸ.ʌʘʨʘʭʫʪʜʠʥʦʚ  

ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ, ʂʅʀʊʋ-ʂɸʀ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ, ʈʌ 

 

ʈɸʉʐʀʈɽʅʀɽ ʊɽʍʅʀʏɽʉʂʀʍ ɺʆɿʄʆɾʅʆʉʊɽʁ ʇʈʆʄʓʐʃɽʅʅʆɻʆ  

ʈʆɹʆʊɸ ɺ ʄɸʐʀʅʆʉʊʈʆɽʅʀʀ  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ, ʩ 

ʮʝʣʴʶ ʚʥʝʜʨʝʥʠʷ ʠʭ ʚ ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʫ 

ʩʭʚʘʪʘ ʨʦʙʦʪʦʚ, ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʦʙʦʪ, ʩʭʚʘʪ, ʜʘʪʯʠʢʠ, ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʈʦʙʦʪʳ ï ʵʪʦ  ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʘʚʪʦʤʘʪʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, 

ʧʦʜʦʙʥʳʭ ʪʝʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪ ʯʝʣʦʚʝʢ, ʚʳʧʦʣʥʷʶʱʠʡ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. ʆʥʠ 
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ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʣʶʜʷʤ ʚ ʙʳʪʫ, ʥʘʧʨʠʤʝʨ, ʨʦʙʦʪʳ-ʫʙʦʨʱʠʢʠ, ʥʷʥʴʢʠ; ʚ 

ʤʝʜʠʮʠʥʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ; ʚ 

ʚʦʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʨʘʟʚʝʜʢʠ, ʰʧʠʦʥʘʞʘ, ʧʝʨʝʥʦʩʢʠ ʪʷʞʝʣʳʭ ʛʨʫʟʦʚ ʠ ʪ.ʜ. ʊʘʢ ʞʝ 

ʦʯʝʥʴ ʚʘʞʥʫʶ  ʨʦʣʴ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠʛʨʘʝʪ ʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʥʠ 

ʚʳʧʦʣʥʷʶʪ ʢʘʢ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ (ʩʚʘʨʢʘ, ʰʪʘʤʧʦʚʢʘ, ʥʘʥʝʩʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʢʨʳʪʠʡ), ʪʘʢ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ (ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʟʘʛʨʫʟʢʘ, ʚʳʛʨʫʟʢʘ). ʈʦʙʦʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʨʦʙʦʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʚ 

ʤʝʣʢʦʩʝʨʠʡʥʦʤ, ʪʘʢ ʢʘʢ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʨʦʙʦʪʳ ʥʝ  ʩʧʦʩʦʙʥʳ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ, ʥʝ ʤʦʛʫʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʝʧʨʝʜʚʠʜʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʦʙʫʯʘʪʴʩʷ 

ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʥʢʫʶ ʢʦʦʨʜʠʥʘʮʠʶ çʨʫʢʘ-ʛʣʘʟè. ʆʪʩʶʜʘ, ʮʝʣʴ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ -  ʨʘʩʰʠʨʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʦʙʦʪʘ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʠ ʝʜʠʥʠʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʨʦʙʦʪʘ ʚ ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ: 

ʩʪʦʡʢʘ ʩ ʤʘʥʠʧʫʣʷʪʦʨʦʤ, ʩʭʚʘʪʳʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ,  ʪʝʭʥʠʯʝʩʢʦʝ ʟʨʝʥʠʝ, ʢʦʥʪʨʦʣʣʝʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʢʠʤ ʜʦʣʞʥʦ ʙʳʪʴ ʩʭʚʘʪʳʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʪʨʫʜ ʥʘ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʠʣʠ ʝʜʠʥʠʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʥʝʦʙʭʦʜʠʤʦ: 

o ʆʩʥʘʩʪʠʪʴ ʩʭʚʘʪ ʜʘʪʯʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ: 

¶ ʃʦʢʘʮʠʦʥʥʳʝ (ʦʧʨʝʜʝʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ ʨʘʩʩʪʦʷʥʠʷ) 

¶ ʊʝʭʥʠʯʝʩʢʦʝ ʟʨʝʥʠʝ (ʦʧʨʝʜʝʣʷʝʪ ʛʝʦʤʝʪʨʠʶ ʠʟʜʝʣʠʷ) 

¶ ʊʘʢʪʠʣʴʥʳʝ (ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʦʙʲʝʢʪʘ ʚ ʩʭʚʘʪʝ ʠ ʩʠʣʫ, ʩ ʢʦʪʦʨʳʤ ʦʥ 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʥʝʛʦ)  

o ʈʘʩʰʠʨʠʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʭʚʘʪʘ. ɽʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʣʠʙʦ ʦʙʝʩʧʝʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʤʝʥʫ ʩʭʚʘʪʦʚ.  

¶ ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʭʚʘʪ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʜʦʙʥʦʡ 

ʩʪʨʦʝʥʠʶ ʯʝʣʦʚʝʯʝʩʢʦʡ ʢʠʩʪʠ. ʆʥ ʙʫʜʝʪ ʧʦʜʭʦʜʠʪʴ ʜʣʷ ʣʶʙʳʭ ʚʠʜʦʚ ʜʝʪʘʣʝʡ, ʠ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʠʩʯʝʟʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʘʞʜʳʡ ʨʘʟ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʚʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʟʘʭʚʘʪʘ. 

¶  ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʤʝʥʝ ʩʭʚʘʪʦʚ ʨʦʙʦʪ ʚʳʙʠʨʘʝʪ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʜʘʥʥʦʛʦ 

ʦʙʲʝʢʪʘ ʠʟ ʠʤʝʶʱʝʡʩʷ ʢʦʤʧʣʝʢʪʘʮʠʠ. 

o ʆʩʥʘʩʪʠʪʴ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤ ʦʙʨʘʙʘʪʳʚʘʶʱʠʤ ʮʝʥʪʨʦʤ 

ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʝʘʢʮʠʠ ʨʦʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʡʩʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʦʙʦʪʘ, ʢʦʪʦʨʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ 

ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʠ ʝʜʠʥʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ, ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʦʣʥʦʝ ʟʘʤʝʱʝʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ʅʝʜʦʩʪʘʪʢʠ: ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʦʙʦʪʘ, ʚʳʩʦʢʘʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʛʦ ʠʟʜʝʣʠʷ. 

ʀʪʘʢ, ʧʝʨʝʜ ʚʥʝʜʨʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʦʙʦʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʚʩʝ ʝʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʫʯʘʪʴ ʧʨʠʙʳʣʴ ʠ ʧʨʦʠʟʚʦʜʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʨʦʙʦʪʘ ʚ ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʠʤʘʪʴʩʷ 

ʚʦʧʨʦʩʘʤʠ ʧʦʚʳʰʝʥʠʷ ʛʠʙʢʦʩʪʠ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʡ ʩʭʚʘʪʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʤʝʥʳ ʩʭʚʘʪʦʚ, ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 
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ʀ.ɸ. ɼʘʥʠʣʦʚʘ 

ɸʩʧʠʨʘʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʨʘʩʥʦʜʘʨ 

 

ʅʆɺʓʁ ʇʆɼʍʆɼ ʂ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ɿɸʄʆʈʆɾɽʅʅʓʍ 

ʊɽʉʊʆɺʓʍ ʇʆʃʋʌɸɹʈʀʂɸʊʆɺ 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʢʪʠʥʘ. ʀʟʫʯʝʥʳ ʨʝʞʠʤʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʧʝʢʪʠʥ, ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʟʘʤʦʨʦʟʢʘ, ʪʝʩʪʦ 

ʇʦʷʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʩʪʨʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʦʪʥʦʩʠʪʩʷ ʢ 

ʚʦʩʴʤʠʜʝʩʷʪʳʤ ʛʦʜʘʤ ʠ ʩʚʷʟʘʥʦ ʩ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʩʜʦʙʳ. 

ɺ ʪʝʭʥʦʣʦʛʠʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʪʝʩʪʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʩʦʭʨʘʥʝʥʠʝ ʢʣʝʪʦʢ ʙʨʦʜʠʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ [1, ʩ. 40]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʪʝʩʪʘ ʧʦʢʘʟʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʭʦʨʦʰʝʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʫʢʪʫʨʳ ʪʝʩʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʝʛʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ 

ʟʘʤʝʩʝ. 

ɹʨʦʞʝʥʠʝ ʪʝʩʪʘ ʧʝʨʝʜ ʟʘʤʦʨʘʞʠʚʘʥʠʝʤ - ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʪʝʩʪʘ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʜʝʣʝʥʠʠ ʪʝʩʪʘ ʥʘ ʢʫʩʢʠ ʠ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʷʭ ʨʘʟʜʝʣʢʠ ʯʘʩʪʠʯʥʦ 

ʨʘʟʨʫʰʘʝʪʩʷ ʢʣʝʡʢʦʚʠʥʥʳʡ ʢʘʨʢʘʩ ʪʝʩʪʘ, ʩʥʠʞʘʝʪʩʷ ʝʛʦ ʛʘʟʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʪʝʩʪʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʫʭʫʜʰʘʝʪʩʷ 

ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʟʘʤʦʨʦʞʝʥʥʳʭ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʪʣʸʞʢʘ ʧʝʨʝʜ 

ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʬʦʨʤʦʚʘʥʠʝʤ [2, ʩ. 25, 3, ʩ. 236]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʭʦʣʦʜʦʤ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʪʝʩʪʘ ʩʚʦʜʷʪʩʷ ʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʦʧʝʨʘʮʠʷʤ ʦʭʣʘʞʜʝʥʠʷ, ʟʘʤʦʨʘʞʠʚʘʥʠʷ, ʜʣʠʪʝʣʴʥʦʛʦ 

ʭʨʘʥʝʥʠʷ, ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ, ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉʢʦʨʦʩʪʴ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ, ʨʘʟʤʝʨ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʣʴʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 
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ʧʨʝʜʩʪʘʚʣʝʥ ʚʥʝ- ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʣʴʜʦʤ, ʜʨʝʚʦʚʠʜʥʳʤ ʠʣʠ ʩʬʝʨʘʣʠʪʥʳʤ ʣʴʜʦʤ (ʚ 

ʙʳʩʪʨʦʟʘʤʦʨʦʞʝʥʥʳʭ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ), ʠʥʦʛʜʘ ʯʘʩʪʠʯʥʦ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʠʱʝʚʳʤ 

ʤʘʪʨʠʢʩʦʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʦʭʣʘʞʜʝʥʠʷ (ʜʦ 10 000 Áʉ/ʤʠʥ) 

ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʠʟʙʝʞʘʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʣʴʜʘ ʠ ʚʤʝʩʪʦ ʵʪʦʛʦ ʜʦʙʠʪʴʩʷ ʚʠʪʨʠʬʠʢʘʮʠʠ ʜʦ 

ʩʪʝʢʣʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [4, ʩ. 1254, 5, ʩ. 1173]. 

ʆʙʟʦʨʳ ʧʨʦʮʝʩʩʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʣʴʜʘ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʘʭ[4, ʩ. 

1256] . ɺʩʣʝʜʩʪʚʠʝ ʪʨʫʜʥʦʩʪʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʜʦʣʠ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ 

ʣʴʜʘ ʚ ʩʣʦʞʥʳʭ ʧʠʱʝʚʳʭ ʤʘʪʨʠʢʩʘʭ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʤʦʜʝʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ, ʧʨʝʜʩʪʘʚʣʷʚʰʠʭ ʩʦʙʦʡ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ. ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ 

ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʝʛʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʠʣʠ ʘʥʪʠʬʨʠʟʥʳʭ ʙʝʣʢʦʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʷʭ (ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʪʢʘʥʝʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʭ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʭʦʜʩʪʚʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʧʠʱʝʚʳʭ ʮʝʣʝʡ. 

ʇʨʠ ʤʝʜʣʝʥʥʦʤ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʦʙʨʘʟʫʶʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʢʨʠʩʪʘʣʣʳ ʣʴʜʘ, ʘ ʧʨʠ 

ʙʳʩʪʨʦʤ - ʙʦʣʴʰʝ ʤʝʣʢʠʭ ʢʨʠʩʪʘʣʣʦʚ. ʂʘʢʠʝ ʢʨʠʩʪʘʣʣʳ (ʢʨʫʧʥʳʝ ʠʣʠ ʤʝʣʢʠʝ) ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ, ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ - ʥʘʧʨʠʤʝʨ, ʚ ʤʦʨʦʞʝʥʦʤ ʢʨʠʩʪʘʣʣʳ ʣʴʜʘ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ ʤʦʞʥʦ ʤʝʣʴʯʝ, ʪʘʢ ʢʘʢ ʵʪʦ ʜʝʣʘʝʪ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʙʦʣʝʝ 

ʛʦʤʦʛʝʥʥʳʤ, ʘ ʝʛʦ ʪʝʢʩʪʫʨʫ - ʙʦʣʝʝ ʛʣʘʜʢʦʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʠ ʞʠʜʢʠʭ 

ʧʨʦʜʫʢʪʦʚ ʚʳʤʦʨʘʞʠʚʘʥʠʝʤ ʢʨʫʧʥʳʝ ʢʨʠʩʪʘʣʣʳ ʣʴʜʘ ʫʜʦʙʥʝʝ ʦʪʜʝʣʷʪʴ ʦʪ ʢʦʥʮʝʥʪʨʘʪʘ. ʇʨʠ 

ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʝ ʞʝʣʘʪʝʣʴʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʨʫʧʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʫʩʢʦʨʠʪʴ ʧʦʩʣʝʜʫʶʱʠʡ ʧʨʦʮʝʩʩ ʩʫʙʣʠʤʘʮʠʠ [6, ʩ. 151]. 

ʄʥʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʚʝʜʝʥʠʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʥʝʦʜʥʦʟʥʘʯʥʦ. ʅʝʢʦʪʦʨʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʝʢʦʤʝʥʜʫʶʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʤʦʨʘʞʠʚʘʥʠʝ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 22-25 Áʉ ʠʣʠ ʧʨʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ: 36 ʠʣʠ 45 Áʉ. ɼʨʫʛʠʝ ʩʯʠʪʘʶʪ ʦʧʪʠʤʘʣʴʥʳʤ ʜʚʫʭʩʪʘʜʠʡʥʳʡ ʨʝʞʠʤ 

ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ: ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0 Áʉ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʮʝʥʪʨʝ ʟʘʛʦʪʦʚʢʠ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʤʦʨʘʞʠʚʘʥʠʝʤ ʧʨʠ 30 Áʉ. ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʣʫʯʰʝ 

ʚʩʝʛʦ ʩʦʚʤʝʱʘʪʴ ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʠʥʪʝʨʚʘʣʝ 30-40 Áʉ ʩ ʦʙʜʫʚʦʤ ʚʦʟʜʫʭʦʤ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 1-2 ʤ/ʩ. 

ɻʦʩʅʀʀʍʇ ʨʝʢʦʤʝʥʜʫʝʪ ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʤʦʨʘʞʠʚʘʥʠʶ ʪʝʩʪʦʚʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ: ʙʳʩʪʨʦʟʘʤʦʨʦʞʝʥʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʦʩʚʦʙʦʞʜʘʶʪ ʦʪ ʫʧʘʢʦʚʢʠ ʠ 

ʨʘʟʤʦʨʘʞʠʚʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʤʝʨʘʭ ʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʮʝʭʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15...30 Áʉ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 60Ñ20 % ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ 10 Áʉ. 

ʈʘʩʩʪʦʡʢʫ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ɻʦʩʅʀʀʍʇ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 65...80 %. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʩʩʪʦʡʢʠ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʙʳʩʪʨʦʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 30...50 % 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 50...100 ʤʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ 

ʜʨʦʞʞʝʡ [7, ʩ. 148]. 

ɺʳʧʝʯʢʫ ʨʘʩʩʪʦʷʚʰʠʭʩʷ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ɻʦʩʀʀʀʍʇ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 180...270 Áʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʝʯʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ, ʚʨʝʤʝʥʠ 

ʚʳʧʝʯʢʠ ʪʘʢʠʭ ʞʝ ʠʟʜʝʣʠʡ ʠʟ ʥʝʟʘʤʦʨʦʞʝʥʥʦʛʦ ʪʝʩʪʘ. 
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ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [ʊʝʢʩʪ] / ʅ. ɺ. ʂʝʥʠʡʟ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ï 2014. ï ˉ10. ï ʉ. 150-153. 

7. ʂʝʥʠʡʟ ʅ. ɺ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʥʘ ʨʝʦʣʦʛʠʶ ʪʝʩʪʘ ʜʣʷ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [ʊʝʢʩʪ] / ʅ. ɺ. ʂʝʥʠʡʟ, ʅ. ɺ. ʉʦʢʦʣ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ï 2014. ï ˉ10. ï ʉ. 

147-150. 
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ɸ.ɸ.ɿʘʡʜʫʣʣʠʥ  

ʤʘʛʠʩʪʨʘʥʪ,  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐ.ʄ. ʏʘʙʜʘʨʦʚ,  

ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ-ʂɸʀ, 

 ʛ. ʂʘʟʘʥʴ, ʈʌ, astek1991@mail.ru 

 

ʂʆʈʈɽʃʗʎʀʆʅʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇʗʊʀʇɸʈɸʄɽʊʈʀʏɽʉʂʀʍ 

ʇɽʈʀʆɼʀʏɽʉʂʀʍ ʅɽʉʀʅʋʉʆʀɼɸʃʔʅʓʍ ʂʆʃɽɹɸʅʀʁ ʇʈʀ ʆɼʅʆɺʈɽʄɽʅʅʆʄ 

ʀɿʄɽʅɽʅʀʀ ʌɸɿʓ ɺʉʇʃɽʉʂɸ ⱶ ʀ ʀɿʄɽʅɽʅʀʀ ʇɸʈɸʄɽʊʈɸ ʌʆʈʄʓ ὰ 

 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʚ ʩʠʛʥʘʣʘʭ (ʠʣʠ ʚ ʨʷʜʘʭ 

ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʩʠʛʥʘʣʦʚ) ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʚʷʟʠ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʦʚ ʧʦ 

ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʪʦ ʝʩʪʴ, ʢʦʛʜʘ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ) ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʨʫʛʦʛʦ ʩʠʛʥʘʣʘ (ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ), ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʤʘʣʳʝ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʨʫʛʦʛʦ (ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ), ʠʣʠ ʜʘʥʥʳʝ ʜʚʫʭ ʩʠʛʥʘʣʦʚ ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʳ (ʥʫʣʝʚʘʷ ʢʦʨʨʝʣʷʮʠʷ). 
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ɺ [2] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʛʘʨʤʦʥʠʯʝʩʢʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʷʪʠʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

ίὩὰὸ
ὃϽίὭὲὸ •

ρ ρ ὰὧέίὸ • 
ȟ 

 ʛʜʝ  ɸ ï ʘʤʧʣʠʪʫʜʘ, ɤ ï ʯʘʩʪʦʪʘ, ű0 ï ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ, ὰ  ʧʘʨʘʤʝʪʨ ʬʦʨʤʳ,   ʬʘʟʘ ʚʩʧʣʝʩʢʘ, 

ὸ  ʚʨʝʤʷ. ɺ [3] ʜʘʥʥʳʡ ʪʠʧ ʢʦʣʝʙʘʥʠʡ ʙʳʣ ʥʘʟʚʘʥ ʩʝʣʠʫʩ.  ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʣʠʫʩʦʠʜʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʘʟʳ 

ʚʩʧʣʝʩʢʘ ⱶ 

 ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʩʭʦʞʝʩʪʠ ʜʚʫʭ ʬʫʥʢʮʠʡ ʧʨʠʤʝʥʷʶʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ. ʆʥ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ . ʄʝʨʦʡ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʝʣʠʫʩʦʠʜʘʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʙʫʜʝʪ ʥʦʨʤʠʨʦʚʘʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ: 

ὧέὶὸ
᷿ ίὩὰὸϽίὩὰὸ Ὠὸ

᷿ ίὩὰὸ ὨὸϽ᷿ ίὩὰὸ Ὠὸ

 

ʛʜʝ 

ίὩὰὸ
ὃϽίὭὲὸ •

ρ ρ ὰ ὧέίὸ

ȟ 

ίὩὰὸ
ὃϽίὭὲὸ •

ρ ρ ὰ ὧέίὸ

Ȣ 

ɺʳʚʦʜ ʧʦ ʛʨʘʬʠʢʫ: ʥʘ ʛʨʘʬʠʢʝ ʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ , ʪʝʤ ʤʝʥʴʰʝ ʢʦʨʨʝʣʷʮʠʷ, ʧʨʠʯʝʤ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ   ʢʨʫʪʠʟʥʘ ʛʨʘʬʠʢʘ ʫʤʝʥʴʰʘʝʪʩʷ. ɼʘʣʝʝ ʚʳʯʠʩʣʠʤ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ 

ʩʝʣʠʫʩʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: ʧʘʨʘʤʝʪʨ ʬʦʨʤʳ ὰ  ʠ ʬʘʟʫ 

ʚʩʧʣʝʩʢʘ . ɼʣʷ ʢʘʞʜʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ὰ,    ʧʝʨʚʦʡ ʬʫʥʢʮʠʠ, ʤʳ ʙʝʨʝʤ ʚʩʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ὰ ʠ    ʚʪʦʨʦʡ ʬʫʥʢʮʠʠ. ɺʳʯʠʩʣʝʥʥʳʝ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ ὰ ʠ ὰ, ʧʨʠʥʠʤʘʶʱʠʭ ʟʥʘʯʝʥʠʷ: ὰ ὰ πȢπρ, ὰ ὰ πȢρ, ὰ ὰ πȢυ, 

ὰ ὰ ρȟὰ ὰ ς, ὰ ὰ ρπ, ὰ ὰ ρππ ʠ ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ    ʠ      ʧʨʠʥʠʤʘʶʱʠʭ 

ʟʥʘʯʝʥʠʷ:   π,   ρυ,   σπ,   τυȟ  φπ,  

χυ,   ωπȢʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.1. 

 
ʨʠʩ.2 
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ɺʳʚʦʜʳ ʧʦ ʛʨʘʬʠʢʫ:  

1. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʳ ὰ ʠ ʬʘʟʳ ʚʩʧʣʝʩʢʘ , ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʦʪʣʠʯʥʳ ʦʪ ʝʜʠʥʠʮʳ, ʧʨʠʯʝʤ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʟʣʠʯʠʷʭ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʜʦʩʪʠʛʘʶʪ 0.34 ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʳ ʠ 0.09 ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʘʟʳ 

ʚʩʧʣʝʩʢʘ. 

2. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʦʨʤʳ ὰ ʫʙʳʚʘʝʪ ʩ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʢʦʨʦʩʪʴʶ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʪʣʠʯʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʳ, ʜʦʩʪʠʛʘʷ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 0.34 . 

3. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʘʟʘʤʠ ʚʩʧʣʝʩʢʘ  ʧʨʠ ὰ=0.01 ʫʙʳʚʘʝʪ ʩ 

ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʩʢʦʨʦʩʪʴʶ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʪʣʠʯʠʷ ʬʘʟ ʚʩʧʣʝʩʢʘ, ʜʦʩʪʠʛʘʷ 

ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʨʘʟʥʠʮʝ ʤʝʞʜʫ  ʠ , ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 18 ʜʦ 

72 ʛʨʘʜʫʩʦʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʏ.ʀ ʄʘʩʪʶʢʦʚ, ʐ.ʏ. ʄʘʩʪʶʢʦʚ, ʈ.ʀ. ɻʘʨʘʝʚ. ʕʣʣʠʧʩʥʘʷ ʬʫʥʢʮʠʷ ʢʘʢ ʦʙʦʙʱʝʥʥʘʷ 

ʦʜʥʦʟʥʘʯʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʂʘʟʘʥʴ, 2010ʛ. 50ʩ. 

2. ɻʘʨʘʝʚ ʈ.ʀ., ɿʘʡʜʫʣʣʠʥ ɸ.ɸ., ʅʫʨʫʣʣʠʥ ʕ.ʕ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʠ ʨʘʜʠʦʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʷʪʠʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʦʙʱʝʥʠʷ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ // ʉʙʦʨʥʠʢ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çXXI ʊʫʧʦʣʝʚʩʢʠʝ ʯʪʝʥʠʷ (ʰʢʦʣʘ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ)è 19 -21 ʥʦʷʙʨʷ 2013 ʛ. ʊ.2. ʉ. 36 ï 37. 

3. ɿʘʡʜʫʣʣʠʥ ɸ.ɸ. ʅʦʚʳʡ ʢʣʘʩʩ ʥʝʛʘʨʤʦʥʠʯʝʩʢʠʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʷʪʠʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ // ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʚʨʝʤʝʥʥʦʩʪʠè 28 ʜʝʢʘʙʨʷ 2014 ʛ. ʉ. 20 ï 22. 
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ʅ.ɺ. ʂʝʥʠʡʟ 

ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ  

ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ  

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʨʘʩʥʦʜʘʨ 

 

ʀɿʋʏɽʅʀɽ ɺʃʀʗʅʀʗ ʂʈʀʆʇʈʆʊɽʂʊʆʈʆɺ ʅɸ ʈɽʆʃʆɻʀʖ ʊɽʉʊɸ 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʝʢʪʠʥʘ ʢʘʢ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ 

ʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʢʨʠʦʧʨʦʪʝʢʪʦʨ, ʧʝʢʪʠʥ, ʜʨʦʞʞʠ, ʪʝʩʪʦʚʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʭʣʝʙ 

ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʧʠʪʘʥʠʝ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʫʪ. ʇʦʪʨʝʙʠʪʝʣʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʳʧʝʯʢʘ ʜʦʣʞʥʘ ʙʳʪʴ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʪʝʧʣʦʡ, ʘʨʦʤʘʪʥʦʡ ʠ ʩʚʝʞʝʡ, ʥʝʚʘʞʥʦ ʚ ʢʦʪʦʨʦʤ ʯʘʩʫ ʦʥʘ ʢʫʧʣʝʥʘ. 
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ɼʣʷ ʪʝʩʪʘ ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʶ, ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ 

ʬʘʢʪʦʨʘ: ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʝ, ʛʘʟʦʫʜʝʨʞʠʚʘʥʠʝ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʥʠʞʝʥʠʝ 

ʛʘʟʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʩʪʘ [1, ʩ. 60, 2, ʩ. 40]. 

ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʠʩʧʦʣʴʟʫʶʪ ʢʨʠʦʧʨʦʪʝʢʪʦʨʳ ï ʚʝʱʝʩʪʚʘ ʦʜʥʠʤ ʠʟ ʩʚʦʡʩʪʚ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ, ʪʘʢʠʝ ʢʘʢ ʬʨʫʢʪʦʟʘ, ʩʦʨʙʠʪ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʊʘʢ ʢʘʢ ʧʝʢʪʠʥ ʦʙʣʘʜʘʝʪ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ, ʚʦʜʦʩʚʷʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʥʘʤʠ 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʚ ʪʝʭʥʦʣʦʛʠʠ ʭʣʝʙʘ ʠʟ ʟʘʤʦʨʦʞʝʥʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʢ ʫʣʫʯʰʠʪʝʣʷ ï ʇɸɺ 

(ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ) ʘʥʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ [3, ʩ. 237, 4, ʩ. 67]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʪʘʢʠʝ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʭʣʝʙʘ ʠʟ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʩʪʘ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʝʢʪʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʧʝʢʪʠʥʘ ʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ, ʪʘʢʠʝ ʢʘʢ ʬʨʫʢʪʦʟʘ ʠ ʩʦʨʙʠʪ. 

ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʠʟʫʯʘʣʠ ʥʘ ʧʨʠʙʦʨʝ 

ʬʘʨʠʥʦʛʨʘʬ ʬʠʨʤʳ ɹʨʘʙʝʥʜʝʨ [5, ʩ. 148, 6, ʩ. 1255]. ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ, ʠʤʝʶʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʟʘʤʝʩʘ, ʨʘʟʜʝʣʢʠ ʠ ʚʳʧʝʯʢʠ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʚʣʠʷʥʠʶ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ 

ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚʘʨʠʘʥʪʳ ʩ ʚʥʝʩʝʥʠʝʤ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʚ 

ʜʦʟʠʨʦʚʢʘʭ 0,5; 1,0; 1,5; 2,0 % ʢ ʤʘʩʩʝ ʤʫʢʠ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ ʦʙʨʘʟʝʮ ʙʝʟ ʚʥʝʩʝʥʠʷ ʜʦʙʘʚʦʢ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʫʢʫ ʧʰʝʥʠʯʥʫʶ ʭʣʝʙʦʧʝʢʘʨʥʫʶ ʚʳʩʰʝʛʦ ʩʦʨʪʘ.  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʢʪʠʥʘ ʧʨʠ ʟʘʤʝʩʝ ʪʝʩʪʘ, ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ɺʇʉ (ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ) ʪʝʩʪʘ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʦʚ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʧʝʢʪʠʥʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʚʨʝʤʝʥʠ ʟʘʤʝʩʘ ʪʝʩʪʘ. ɺʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʩʪʘ, ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʣʠʩʴ ʩ 8,5 

ʤʠʥ ʫ ʢʦʥʪʨʦʣʷ, ʜʦ 10 ʤʠʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʪʝʩʪʦ ʧʝʢʪʠʥʘ ʚ ʜʦʟʠʨʦʚʢʝ 1,5 % [7, ʩ. 188].  

ɺʘʣʦʨʠʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʧʝʢʪʠʥʦʤ, ʙʳʣʘ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʝʤ ʥʘ 8 ʝ. ʚ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʩʦʨʙʠʪʘ ʠ ʬʨʫʢʪʦʟʳ, ʚ ʪʘʢʠʭ ʞʝ ʜʦʟʠʨʦʚʢʘʭ, ʧʦʢʘʟʘʪʝʣʠ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʩʪʘ, ʙʳʣʠ ʥʠʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʨʠʘʥʪʦʤ, ʛʜʝ ʚʥʦʩʠʣʠ ʧʝʢʪʠʥ ʚʦ 

ʚʨʝʤʷ ʟʘʤʝʩʘ ʪʝʩʪʘ ʥʘ 8 ʠ 14 ʝ. ʚ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʠʙʦʨʝ 

ʬʘʨʠʥʦʛʨʘʬ, ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ɺʇʉ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʧʝʢʪʠʥʘ ʫʜʝʨʞʠʚʘʪʴ ʚʦʜʫ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ. ʋʣʫʯʰʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʩʪʘ, ʩʚʷʟʘʥʦ ʩ ʫʢʨʝʧʣʝʥʠʝʤ ʢʣʝʡʢʦʚʠʥʥʳʭ ʢʘʨʢʘʩʦʚ, ʟʘ 

ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʠ ʩʚʦʙʦʜʥʳʭ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʩ ʘʤʠʥʦʛʨʫʧʧʘʤʠ 

ʢʣʝʡʢʦʚʠʥʥʳʭ ʙʝʣʢʦʚ, ʟʘ ʩʯʝʪ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʦʣʝʢʫʣʝ ʙʝʣʢʘ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʙʦʣʝʝ çʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʝè, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʩʙʣʠʞʝʥʠʷ ʤʝʪʦʢʩʠʣʠʨʦʚʘʥʥʳʭ 

ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʣʠʤʝʨʥʳʭ ʮʝʧʝʡ ʧʝʢʪʠʥʘ, ʯʪʦ ʠʤʝʝʪ 

ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [8, ʩ. 150]. 
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ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ ʤʫʢʠ, ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ çʩʠʣʘ ʤʫʢʠè, 

ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʨʠʙʦʨʝ ʘʣʴʚʝʦʛʨʘʬ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʥʝʝ ʧʨʠʥʷʪʳʝ 

ʜʦʟʠʨʦʚʢʠ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʀʟʤʝʥʝʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʩʪʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʩʪʘ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʚ ʜʦʟʠʨʦʚʢʝ, % 

ʂʦʥʪʨʦʣʴ (0) 0,5 1,0 1,5 2,0 

ʇʝʢʪʠʥ 

ʉʠʣʘ ʤʫʢʠ, ʝ. ʘ. 227 235 245 247 258 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʟʙʳʪʦʯʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʤʤ 
71 70 83 95 103 

ʆʪʥʦʰʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʢ 

ʨʘʩʪʷʞʠʤʦʩʪʠ (P/L) 
0,70 0,7 1,01 1,40 1,56 

ʉʦʨʙʠʪ 

ʉʠʣʘ ʤʫʢʠ, ʝ. ʘ. 227 221 227 230 231 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʟʙʳʪʦʯʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʤʤ 
71 67 67 67 64 

ʆʪʥʦʰʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʢ 

ʨʘʩʪʷʞʠʤʦʩʪʠ (P/L) 
0,70 0,59 0,62 0,62 0,56 

ʌʨʫʢʪʦʟʘ 

ʉʠʣʘ ʤʫʢʠ, ʝ. ʘ. 227 199 205 225 207 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʟʙʳʪʦʯʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʤʤ 
71 64 64 65 59 

ʆʪʥʦʰʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʢ 

ʨʘʩʪʷʞʠʤʦʩʪʠ (P/L) 
0,70 0,65 0,61 0,57 0,53 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʧʝʢʪʠʥʘ, ʢʘʢ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʦʥ ʧʨʝʚʦʩʭʦʜʠʪ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʠʦʧʨʦʪʝʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʬʨʫʢʪʦʟʘ, ʩʦʨʙʠʪ 

ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʩʪʘ. ɺ ʩʣʫʯʘʝ ʜʦʙʘʚʣʝʥʠʷ ʧʝʢʪʠʥʘ, 

ʨʘʟʞʠʞʝʥʠʝ ʪʝʩʪʘ ʥʘʩʪʫʧʘʣʦ ʥʘ 1,5 ʤʠʥ ʧʦʟʞʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʙʠʪʦʤ ʚ ʜʦʟʠʨʦʚʢʘʭ 1,0; 

1,5 %, ʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʬʨʫʢʪʦʟʳ, ʚ ʪʝʭ ʞʝ ʜʦʟʠʨʦʚʢʘʭ ʥʘ 2 ʠ 3 ʤʠʥ. ʇʦʢʘʟʘʪʝʣʴ ʩʠʣʘ ʤʫʢʠ ʙʳʣ 

ʪʘʢʞʝ ʚʳʰʝ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʝʢʪʠʥʘ ʥʘ 18 ʠ 17 ʝ. ʘ. ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʨʙʠʪʦʤ ʠ 20, 22 ʝ. ʘ. ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʬʨʫʢʪʦʟʳ. ʋʣʫʯʰʝʥʠʝ ʨʝʦʣʦʛʠʠ ʪʝʩʪʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʝʢʪʠʥʘ ʚʦ ʚʨʝʤʷ ʟʘʤʝʩʘ, 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʧʝʢʪʠʥʳ ʦʙʨʘʟʫʶʪ ʧʨʦʯʥʳʡ ʢʘʨʢʘʩ, ʙʣʘʛʦʜʘʨʷ ʩʙʣʠʞʝʥʠʶ 

ʛʠʜʨʦʬʦʙʥʳʭ ʤʝʪʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʘ ʩʚʦʙʦʜʥʳʝ ʢʘʨʙʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ 

ʜʠʩʩʦʮʠʠʨʫʶʪ ʥʘ ʠʦʥʳ, ʢʦʪʦʨʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʣʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʛʨʫʧʧʘʤʠ ïNH3+, ʪʘʢ 

ʢʘʢ ʧʝʢʪʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʶʪ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ [9, ʩ. 1174].  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʝʥʠʡʟ ʅ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʭʣʝʙʘ ʠʟ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʢʪʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ: ʜʠʩ. ... ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 05.18.01 / ʂʝʥʠʡʟ 

ʅʘʜʝʞʜʘ ɺʠʢʪʦʨʦʚʥʘ. ï ɺʦʨʦʥʝʞ, 2013. ï 163 ʩ. 

2. ʂʝʥʠʡʟ ʅ. ɺ. ʊʝʭʥʦʣʦʛʠʷ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ / 

ʅ. ɺ. ʂʝʥʠʡʟ, ʅ. ɺ. ʉʦʢʦʣ. ï ʉʘʘʨʙʨʶʢʢʝʥ: Palmarium Academic Pudlishing, 2014. ï 129 ʩ. 
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3. ʂʝʥʠʡʟ ʅ. ɺ. ɺʠʜʳ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [ʊʝʢʩʪ] / ʅ. ɺ. ʂʝʥʠʡʟ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ð 2014. ð ˉ18. ð ʉ. 236-238. 

4. ʂʝʥʠʡʟ, ʅ. ɺ. ʇʨʦʮʝʩʩ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [ʊʝʢʩʪ] / ʅ. ɺ. 

ʂʝʥʠʡʟ, ʅ. ɺ. ʉʦʢʦʣ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ï 2014. ï ˉ5. ï ʉ. 67-70. 

5. ʂʝʥʠʡʟ ʅ. ɺ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʥʘ ʨʝʦʣʦʛʠʶ ʪʝʩʪʘ ʜʣʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

[ʊʝʢʩʪ] / ʅ. ɺ. ʂʝʥʠʡʟ, ʅ. ɺ. ʉʦʢʦʣ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ï 2014. ï ˉ10. ï ʉ. 147-150. 

6. ʂʝʥʠʡʟ, ʅ. ɺ. ʀʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʣʘʛʠ ʚ ʪʝʩʪʝ ʩ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘʤʠ, ʤʝʪʦʜʦʤ ʷʜʝʨʥʦ-

ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ / ʅ. ɺ. ʂʝʥʠʡʟ, ʅ. ɺ. ʉʦʢʦʣ // ʇʦʣʠʪʝʤʘʪʠʯʝʩʢʠʡ ʩʝʪʝʚʦʡ ʵʣʝʢʪʨʦʥʥʳʡ 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ʂʫʙʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ 

ʂʫʙɻɸʋ) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʂʨʘʩʥʦʜʘʨ: ʂʫʙɻɸʋ, 2014. ï ˉ04(098). ʉ. 1254 ï 1260. ï 

IDA [article ID]: 0981404090. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://ej.kubagro.ru/2014/04/pdf/90.pdf, 0,438 

ʫ.ʧ.ʣ. 

7. ʂʝʥʠʡʟ, ʅ. ɺ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʠ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ ʚ ʪʝʩʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ [ʊʝʢʩʪ] / ʅ. ɺ. ʂʝʥʠʡʟ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ï 2014. ï ˉ4. ï ʉ. 187-189. 

8. ʂʝʥʠʡʟ ʅ. ɺ. ɺʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʣʝʙʦʙʫʣʦʯʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [ʊʝʢʩʪ] / ʅ. ɺ. ʂʝʥʠʡʟ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ï 2014. ï ˉ10. ï ʉ. 150-153. 
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ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʂʫʙɻɸʋ) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʂʨʘʩʥʦʜʘʨ: 
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É ʅ.ɺ. ʂʝʥʠʡʟ, 2015 
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ʅ.ɺ. ʂʝʥʠʡʟ 

ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʠ  

ʧʝʨʝʨʘʙʦʪʢʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ  

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʨʘʩʥʦʜʘʨ 

 

ɺʓɹʆʈ ʆʇʊʀʄɸʃʔʅʓʍ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʇʈʀ 

ʇʈʆʀɿɺʆɼʉʊɺɽ ʍʃɽɹʆɹʋʃʆʏʅʓʍ ʇʆʃʋʌɸɹʈʀʂɸʊʆɺ 

 

ɸʥʥʦʪʘʮʠʷ: 

 ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʝʢʪʠʥʘ ʢʘʢ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʥʘ 

ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʢʨʠʦʧʨʦʪʝʢʪʦʨ, ʨʘʩʩʪʦʡʢʘ, ʚʳʧʝʯʢʘ, ʭʣʝʙ 

 

ʉʝʛʦʜʥʷ ʚ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʝʭʥʦʣʦʛʠʠ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ï ʦʜʥʘ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
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ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʩʚʝʞʝʚʳʧʝʯʝʥʥʳʤʠ ʭʣʝʙʦʙʫʣʦʯʥʳʤʠ ʠʟʜʝʣʠʷʤʠ [1, ʩ. 10, 2, ʩ. 30]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦ ʚʣʠʷʥʠʶ ʫʩʣʦʚʠʡ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

ʠʟ ʜʨʦʞʞʝʚʦʛʦ ʪʝʩʪʘ, ʙʳʣʠ ʟʘʤʦʨʦʞʝʥʳ 8 ʦʙʨʘʟʮʦʚ, ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʩʩʪʦʡʢʠ ʪʝʩʪʦʚʳʭ 

ʟʘʛʦʪʦʚʦʢ ʧʦ 2 ʦʙʨʘʟʮʘ: ʢʦʥʪʨʦʣʴʥʳʡ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʘ, ʩ ʩʦʨʙʠʪʦʤ ʠ ʩ ʬʨʫʢʪʦʟʦʡ, ʩ 

ʜʦʟʠʨʦʚʢʦʡ 1,5 % ʢ ʤʘʩʩʝ ʤʫʢʠ. ʈʘʟʤʦʨʘʞʠʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʮʝʭʘ ʠ ʚ 

ʫʩʣʦʚʠʷʭ ʕʄʇ ʉɺʏ [3 ʩ. 236, 4 ʩ. 67]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʠ ʚ ʕʄʇ ʉɺʏ ʚ ʪʝʩʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʘ, 

ʧʨʦʮʝʩʩ ʙʨʦʞʝʥʠʷ ʥʘʯʘʣʩʷ ʙʳʩʪʨʝʝ ʠ ʠʥʪʝʥʩʠʚʥʝʝ, ʦ ʯʝʤ ʩʫʜʠʣʠ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ 

ʪʝʩʪʦʚʦʡ ʟʘʛʦʪʦʚʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ʇʨʦʮʝʩʩ ʨʘʩʩʪʦʡʢʠ ʩʦʢʨʘʪʠʣʩʷ ʚ 2,5 ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʦʨʘʞʠʚʘʥʠʝʤ ʪʘʢʠʭ ʞʝ ʦʙʨʘʟʮʦʚ, 

ʚ ʫʩʣʦʚʠʷʭ ʮʝʭʘ, ʨʠʩʫʥʦʢ 1 [5, ʩ. 150]. 

 
ʈʠʩʫʥʦʢ 1 - ɺʣʠʷʥʠʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʪʝʩʪʦʚʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʩʩʪʦʡʢʠ 

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʢʨʘʭʤʘʣʴʥʳʭ ʟʝʨʝʥ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʙʨʘʙʦʪʢʠ ʕʄʇ ʉɺʏ. ʇʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ʥʘʛʨʝʚʘʥʠʠ ʪʝʩʪʦʚʦʡ ʟʘʛʦʪʦʚʢʠ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʘʪʘʢʫʝʤʦʩʪʠ ʬʝʨʤʝʥʪʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʛʠʜʨʦʣʠʟ ʢʨʘʭʤʘʣʘ, ʧʦʚʳʰʘʝʪʩʷ 

ʩʘʭʘʨʦʙʨʘʟʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʝ ʛʘʟʦʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʝʩʪʘ. 

ʈʘʩʩʪʦʷʚʰʠʝʩʷ ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʚʳʧʝʢʘʣʠ ʚ ʧʝʯʠ çʄʫʩʩʦʥ-ʨʦʪʦʨè ʤʦʜʝʣʴ 33. ɺ ʛʦʪʦʚʳʭ 

ʠʟʜʝʣʠʷʭ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, ʪʘʙʣʠʮʘ 1 [6, ʩ. 147, 7, 

ʩ. 1255]. 

ʊʘʙʣʠʮʘ 1 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʠ ʚ 

ʕʄʇ ʉɺʏ ʫʩʣʦʚʠʷʭ ʮʝʭʘ 
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ɺʣʘʞʥʦʩʪʴ ʤʷʢʠʰʘ, % 42,4 43,0 43,5 42,3 41,6 40,0 40,5 41,5 

ʂʠʩʣʦʪʥʦʩʪʴ ʤʷʢʠʰʘ, ʛʨʘʜ 1,4 1,6 1,4 1,6 1,4 1,6 1,4 1,4 

ʇʦʨʠʩʪʦʩʪʴ ʤʷʢʠʰʘ, % 77,1 81,4 78,6 77,0 77,4 78,2 73,8 74,8 

ʆʙʨʘʟʮʳ ʭʣʝʙʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʘ ʧʨʠ ʟʘʤʝʩʝ ʪʝʩʪʘ, ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ (-18) ʦʉ ʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʠ ʚ ʕʄʇ ʉɺʏ, ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤ ɻʆʉʊ ʈ 52462-2005. ʇʨʠ 
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ʨʘʟʤʦʨʘʞʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʮʝʭʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʣʠʯʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪ ʪʨʝʙʦʚʘʥʠʡ 

ʩʪʘʥʜʘʨʪʘ. ʇʨʠ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʜʣʷ ʚʳʧʝʯʢʠ ʭʣʝʙʘ ʠʟ 

ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʙʳʣʠ ʩʧʣʘʥʠʨʦʚʘʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ: ʧʝʨʚʳʡ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 220 ʦʉ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 180 ʦʉ, ʚʪʦʨʦʡ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʞʘʨʢʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 250 ʦʉ ʠ ʜʘʣʴʥʝʡʰʠʤ ʩʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʜʦ 220 ʦʉ, ʨʠʩʫʥʦʢ 2. 

 
ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚʳʧʝʯʢʠ 

ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʚʳʧʝʯʢʠ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 250 ʦʉ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 220 ʦʉ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ ʙʳʣʠ ʚʳʰʝ ʥʘ 1 ʙʘʣʣ, 

ʯʝʤ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʙʘʣʴʥʦʡ 

ʰʢʘʣʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʀ. ʀ. ɺʘʩʠʣʝʥʢʦ ʈɸʉʍʅ. ʆʙʱʘʷ ʭʣʝʙʦʧʝʢʘʨʥʘʷ ʦʮʝʥʢʘ ʙʳʣʘ 28 ʙʘʣʣʦʚ ʚ 

ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʠ 29 ʙʘʣʣʦʚ ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ. ʉ ʫʯʝʪʦʤ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʙʳʣ ʚʳʙʨʘʥ ʚʘʨʠʘʥʪ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʧʝʯʢʠ 180-220 ʦʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ 

ʧʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʭʣʝʙʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ 

ʧʝʢʪʠʥʦʤ, ʨʘʟʤʦʨʦʞʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʕʄʇ ʉɺʏ ʠ ʚʳʧʝʯʝʥʥʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 180-220 ʦʉ, 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʩʝʢʪʦʨʘ ʨʳʥʢʘ HoReCa ʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʪʷʭ ʙʳʩʪʨʦʛʦ 

ʧʠʪʘʥʠʷ [8 ʩ.187, 9, ʩ. 1173]. ʇʨʠ ʨʝʞʠʤʝ ʚʳʧʝʯʢʠ ʦʪ 250 ʜʦ 220 ʦʉ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʙʳʣʠ ʯʫʪʴ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 180 ʜʦ 220 ʦʉ, ʨʠʩʫʥʢʠ 3, 4.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʝʦʣʦʛʠʠ ʪʝʩʪʘ, ʩʧʦʩʦʙʦʤ 

ʪʝʩʪʦʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʜʘʥʥʳʭ ʚʳʧʝʯʢʠ ʙʳʣʘ 

ʦʪʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʭʣʝʙʘ çɿʠʤʥʠʡè, ʥʘ ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʊʋ 

9114-142-0493202-13, ʊʀ ʠ ʈʎ. 
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ʈʠʩʫʥʦʢ 3 ï ʂʘʯʝʩʪʚʘ ʭʣʝʙʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʧʝʯʢʠ 180-220 ʦʉ 

 
ʈʠʩʫʥʦʢ 4 ï ʂʘʯʝʩʪʚʘ ʭʣʝʙʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʧʝʯʢʠ 250-220 ʦʉ 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʝʥʠʡʟ ʅ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʭʣʝʙʘ ʠʟ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʢʪʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ: ʜʠʩ. ... ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 05.18.01 / ʂʝʥʠʡʟ 

ʅʘʜʝʞʜʘ ɺʠʢʪʦʨʦʚʥʘ. ï ɺʦʨʦʥʝʞ, 2013. ï 163 ʩ. 

2. ʂʝʥʠʡʟ ʅ. ɺ. ʊʝʭʥʦʣʦʛʠʷ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ / 

ʅ. ɺ. ʂʝʥʠʡʟ, ʅ. ɺ. ʉʦʢʦʣ. ï ʉʘʘʨʙʨʶʢʢʝʥ: Palmarium Academic Pudlishing, 2014. ï 129 ʩ. 

3. ʂʝʥʠʡʟ ʅ. ɺ. ɺʠʜʳ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [ʊʝʢʩʪ] / ʅ. ɺ. ʂʝʥʠʡʟ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ð 2014. ð ˉ18. ð ʉ. 236-238. 

4. ʂʝʥʠʡʟ, ʅ. ɺ. ʇʨʦʮʝʩʩ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [ʊʝʢʩʪ] / ʅ. ɺ. 
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ʅ.ɺ. ʂʝʥʠʡʟ 

ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʠ  

ʧʝʨʝʨʘʙʦʪʢʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ  

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʨʘʩʥʦʜʘʨ 

 

ɺʃʀʗʅʀɽ ʂʈʀʆʇʈʆʊɽʂʊʆʈʆɺ ʅɸ ɺʆɼʆʇʆɻʃʆʊʀʊɽʃʔʅʋʖ ʀ 

ɺʆɼʆʉɺʗɿʓɺɸʖʑʋʖ ʉʇʆʉʆɹʅʆʉʊʔ ʊɽʉʊɸ 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʝʢʪʠʥʘ ʢʘʢ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ 

ʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʝʢʪʠʥ ʚ ʪʝʭʥʦʣʦʛʠʠ ʭʣʝʙʘ ʠʟ ʟʘʤʦʨʦʞʝʥʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʢʨʠʦʧʨʦʪʝʢʪʦʨ, ʜʨʦʞʞʠ, ʪʝʩʪʦʚʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʭʣʝʙ 

 

ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʪʝʩʪʘ ʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʚʣʘʛʠ, ʥʘʭʦʜʠʪʩʷ ʦʥʘ ʚ 

ʩʚʷʟʘʥʥʦʤ ʠʣʠ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʩʦʩʪʦʷʥʠʝ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʦʢ. ʉ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʣʘʛʠ ʚ ʪʝʩʪʝ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʗʄʈ-ʪʝʩʪ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣʩʷ ʚʦ 

ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠʤʝʥʠ ɺ. ʉ. 

ʇʫʩʪʦʚʦʡʪʘ, ʚ ʦʪʜʝʣʝ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʜʦʢʪʦʨʦʤ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ ʉ. ʄ. ʇʨʫʜʥʠʢʦʚʳʤ, ʥʘ ʧʨʠʙʦʨʝ ʗʄʈ-ʘʥʘʣʠʟʘʪʦʨ ɸʄɺ-1006ʄ [1, ʩ. 69]. 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʣʝʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʚʨʝʤʝʥʠ ʧʨʦʪʦʥʥʦʡ 

ʤʘʛʥʠʪʥʦʡ ʨʝʣʘʢʩʘʮʠʠ. ʈʝʣʘʢʩʘʮʠʷ - ʵʪʦ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʦʙʳʯʥʦʝ ʙʦʣʴʮʤʘʥʦʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʊʘʢʦʡ ʧʝʨʝʭʦʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʜʠʦʯʘʩʪʦʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʠ ʤʝʭʘʥʠʟʤʳ 

ʨʝʣʘʢʩʘʮʠʠ [2, ʩ. 50, 3, ʩ. 68].  

ʅʘ ʠʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʥʘʢʣʘʜʳʚʘʶʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʤʧʫʣʴʩʳ ʚ ʦʙʣʘʩʪʠ 

ʨʝʟʦʥʘʥʩʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ, ʘ ʚ ʧʨʠʝʤʥʦʡ ʢʘʪʫʰʢʝ ʧʦʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣ ʩʧʠʥʦʚʦʛʦ ʵʭʘ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʘ ʩʦ ʚʨʝʤʝʥʝʤ ʧʝʨʝʭʦʜʘ ʷʜʨʘ ʚʦʜʦʨʦʜʘ ʠʟ 

ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚ ʥʦʨʤʘʣʴʥʦʝ. ɺʨʝʤʷ ʧʨʦʪʦʥʥʦʡ ʤʘʛʥʠʪʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʩʫʜʠʪʴ ʦ ʧʦʜʚʠʞʥʦʩʪʠ ʤʦʣʝʢʫʣ ʚʦʜʳ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʨʘʟʮʝ [4, ʩ. 236, 5, ʩ. 150].  

ʇʨʠ ʧʦʛʣʦʱʝʥʠʠ ʷʜʨʦʤ ʢʚʘʥʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʥʦ ʧʝʨʝʭʦʜʠʪ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ - ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʛʣʦʱʝʥʠʝ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʗʄʈ-ʩʧʝʢʪʨʦʤʝʪʨʦʤ. ʇʦʛʣʦʱʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝ ʪʦʯʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʝ, ʘ ʚ ʧʨʝʜʝʣʘʭ ʥʝʢʦʪʦʨʦʛʦ ʠʥʪʝʨʚʘʣʘ ʯʘʩʪʦʪ ï ʪ.ʝ. ʨʝʘʣʴʥʳʝ 

ʣʠʥʠʠ ʧʦʛʣʦʱʝʥʠʷ ʚ ʩʧʝʢʪʨʘʭ ʗʄʈ ʷʚʣʷʶʪʩʷ ʫʰʠʨʝʥʥʳʤʠ [6,ʩ.1254]. 

ʇʦʣʫʯʘʝʤʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦ ʫʨʘʚʥʝʥʠʶ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʵʢʩʧʦʥʝʥʪʘʤʠ, ʤʝʪʦʜʦʤ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʦʛʠʙʘʶʱʠʝ ʩʠʛʥʘʣʦʚ ʩʧʠʥʥʦʛʦ ʵʭʘ ʧʨʦʪʦʥʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʦʧʠʩʳʚʘʣʠ 

ʤʥʦʛʦʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʦʧʨʝʜʝʣʷʣʠ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥ ʩʧʠʥ-ʩʧʠʥʦʚʦʡ 

ʨʝʣʘʢʩʘʮʠʠ (ʊ2) ʠ ʘʤʧʣʠʪʫʜ ʩʠʛʥʘʣʦʚ ʗʄʈ (ɸ). 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ, ʭʘʨʘʢʪʝʨʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʧʘʜʦʚ ʠʥʪʝʛʨʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʨʦʪʦʥʦʚ ʚʦʜʳ, ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ ʛʨʫʧʧʳ ʧʨʦʪʦʥʦʚ ʚʦʜʳ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚʨʝʤʝʥʠ ʩʧʠʥ-ʩʧʠʥʦʚʦʡ ʨʝʣʘʢʩʘʮʠʠ: ʊ21 = 0,1 - 10 ʤʩ (W1), ʊ22 = 10 - 100 ʤʩ (W2), 

ʊ23 =100 - 500 ʤʩ (W3), ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʬʨʘʢʮʠʠ ʚʣʘʛʠ ʩ ʨʘʟʣʠʯʥʦʡ ʧʨʦʯʥʦʩʪʴʶ 

ʩʚʷʟʠ. ɺʳʜʝʣʝʥʥʳʝ ʬʦʨʤʳ ʩʚʷʟʠ ʚʣʘʛʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʘʢ W1 

ï ʦʩʤʘʪʠʯʝʩʢʠ ʫʜʝʨʞʠʚʘʝʤʘʷ, ʩʚʷʟʘʥʥʘʷ ʚʣʘʛʘ, W2 ï ʚʣʘʛʘ ʩʣʘʙʦʩʚʷʟʘʥʥʘʷ ʧʦʣʝʟʥʘʷ 

(ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ ʪʝʩʪʘ), W3 ï ʚʣʘʛʘ ʩʣʘʙʦʩʚʷʟʘʥʥʘʷ ʠʟʙʳʪʦʯʥʘʷ 

(ʢʦʪʦʨʘʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʟʫʝʪ ʢʨʠʩʪʘʣʣʳ) [7, ʩ. 147, 8, ʩ. 187]. 

ʍʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʧʘʜʦʚ ʠʥʪʝʛʨʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʪʦʥʦʚ ʚʦʜʳ, ʚ ʦʙʨʘʟʮʘʭ 

ʪʝʩʪʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʩʣʝ ʟʘʤʝʩʘ, ʯʝʨʝʟ 15 ʠ ʯʝʨʝʟ 30 ʤʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 (ʘ, ʙ, ʚ). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʘ) ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʙʦʥʦʩʪʴ ʪʝʩʪʘ ʧʦʩʣʝ ʟʘʤʝʩʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʘ, 

ʩʦʨʙʠʪʘ, ʬʨʫʢʪʦʟʳ 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʙ) ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʙʦʥʦʩʪʴ ʪʝʩʪʘ ʯʝʨʝʟ 15 ʤʠʥ ʧʦʩʣʝ ʟʘʤʝʩʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʧʝʢʪʠʥʘ, ʩʦʨʙʠʪʘ, ʬʨʫʢʪʦʟʳ 
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ʚ 

ʈʠʩʫʥʦʢ 1 ï ʚ) ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʙʦʥʦʩʪʴ ʪʝʩʪʘ ʯʝʨʝʟ 30 ʤʠʥ ʧʦʩʣʝ ʟʘʤʝʩʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʧʝʢʪʠʥʘ, ʩʦʨʙʠʪʘ, ʬʨʫʢʪʦʟʳ  

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʛʣʦʱʝʥʠʝ ʚʦʜʳ, ʚ ʪʝʩʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʘ, ʠʜʝʪ 

ʠʥʪʝʥʩʠʚʥʝʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ, ʬʨʫʢʪʦʟʦʡ ʠ ʩʦʨʙʠʪʦʤ [9, ʩ. 1174]. ʉʚʷʟʳʚʘʥʠʝ ʚʣʘʛʠ, ʚ 

ʩʣʫʯʘʝ ʜʦʙʘʚʣʝʥʠʷ ʧʝʢʪʠʥʘ ʧʨʠ ʟʘʤʝʩʝ ʪʝʩʪʘ, ʥʘʯʠʥʘʝʪʩʷ ʚʧʝʨʚʳʝ ʤʠʥʫʪʳ ʧʦʩʣʝ ʟʘʤʝʩʘ ʪʝʩʪʘ. ɺ 

ʩʣʫʯʘʝ ʜʦʙʘʚʣʝʥʠʷ ʩʦʨʙʠʪʘ, ʩʚʷʟʳʚʘʥʠʝ ʚʣʘʛʠ ʥʘʯʠʥʘʝʪʩʷ ʯʝʨʝʟ 15 ʤʠʥ ʧʦʩʣʝ ʟʘʤʝʩʘ ʪʝʩʪʘ ʠ ʚ 

ʦʙʨʘʟʮʝ ʩ ʬʨʫʢʪʦʟʦʡ ʯʝʨʝʟ 30 ʤʠʥ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʝʢʪʠʥ, ʚʥʝʩʝʥʥʳʡ 

ʚ ʪʝʩʪʦ, ʦʙʣʘʜʘʝʪ ʣʫʯʰʝʡ ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, 

ʩʦʨʙʠʪʦʤ ʠ ʬʨʫʢʪʦʟʦʡ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ɺʇʉ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʢʪʠʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘʤʠ, ʪʘʢ ʢʘʢ ʚʣʘʛʘ ʚ ʩʚʷʟʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʦʙʨʘʟʦʚʘʥʠʶ ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʛʠʙʝʣʴ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʦʢ. 

ʀʟ ʨʠʩʫʥʢʘ 1 (ʚ) ʚʠʜʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʜʦʙʘʚʣʝʥʠʷ ʚ ʪʝʩʪʦ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ, ʚʣʘʛʘ ʚ 

ʩʠʩʪʝʤʘʭ ʥʘʭʦʜʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ W1- ʬʦʨʤʝ ʠ W2 ï ʬʦʨʤʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ, ʛʜʝ ʩʚʦʙʦʜʥʦʡ ʚʣʘʛʠ ʩʦʜʝʨʞʠʪʩʷ ʜʦ 15 %, ʯʝʨʝʟ 30 ʤʠʥ ʧʦʩʣʝ ʟʘʤʝʩʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʪʝʩʪʘ. 
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ʉ  ʊɸʈɽʃʔʏɸʊʓʄʀ ʋʇʈʋɻʀʄʀ ʕʃɽʄɽʅʊɸʄʀ 

 

ɸʥʥʦʪʘʮʠʷ 

           ʈʘʩʩʤʦʪʨʝʥ ʨʘʩʯʝʪ ʪʨʝʭʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʦʙʲʝʢʪʘ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ 

ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʤʝʪʦʜʫ ʨʘʟʜʝʣʝʥʠʷ ʩʠʩʪʝʤ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʝʣʠʥʝʡʥʦʡ ʨʘʚʥʦʯʘʩʪʦʪʥʦʡ ʧʨʫʞʠʥʳ ʚ ʚʠʜʝ ʪʘʨʝʣʴʯʘʪʦʛʦ 

ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʩʝʪʯʘʪʳʤ ʜʝʤʧʬʝʨʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʩʠʩʪʝʤʘ ʚʠʙʨʦʠʟʦʣʷʮʠʠ, ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ, ʮʝʥʪʨ ʤʘʩʩ,  ʤʝʪʦʜ ʨʘʟʜʝʣʝʥʠʷ ʩʠʩʪʝʤ, 

ʪʘʨʝʣʴʯʘʪʳʡ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ, ʩʝʪʯʘʪʳʡ ʜʝʤʧʬʝʨ. 

ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʨʝʭʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ (ʨʠʩ.1) ʷʚʣʷʶʪʩʷ: ʤʘʩʩʘ 

ʤʘʰʠʥʳ ʄ; ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʤʘʩʩʳ Jox, Joy, Joz ʚʠʙʨʦʠʟʦʣʠʨʫʝʤʦʡ ʤʘʰʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ, 

ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʮʝʥʪʨ ʤʘʩʩ; ʞʝʩʪʢʦʩʪʠ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ Kx, Ky, Kz; ʢʨʫʛʦʚʳʝ ʯʘʩʪʦʪʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ.ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʜʦʣʞʥʘ ʦʮʝʥʠʚʘʪʴʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʝʨʝʜʘʯʠ [1,ʩ.77; 

7,ʩ.33; 8,ʩ.20]. ʆʧʦʨʥʳʝ ʤʝʩʪʘ ʞʝʣʘʪʝʣʴʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ 

ʤʘʰʠʥʳ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ ʤʝʩʪʘʤʠ ʠ ʮʝʥʪʨʦʤ ʤʘʩʩ ʤʘʰʠʥʳ ʥʘʭʦʜʠʪʩʷ ʧʨʠ 

ʚʳʯʠʩʣʝʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʚʨʘʱʘʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ. ʇʨʠ 

ʚʳʙʦʨʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʤʝʩʪ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ 

ʚʨʘʱʘʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ Xo,Yo,Zoʟʘʚʠʩʷʪ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʤʝʩʪ. 

ɺʝʣʠʯʠʥʳ ʥʝʦʙʭʦʜʠʤʳʭ ʩʫʤʤʘʨʥʳʭ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʞʝʩʪʢʦʩʪʝʡ ʩʠʩʪʝʤʳ 

ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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                                   (1) 

ʛʜʝ ɸx, Ay, Az ï ʩʫʤʤʘʨʥʳʝ ʞʝʩʪʢʦʩʪʠ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ X0, 

Y0, Z0, ʅʤ; ʉx, Cy, Cz ï ʩʫʤʤʘʨʥʳʝ ʫʛʣʦʚʳʝ ʞʝʩʪʢʦʩʪʠ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʝʡ X0, Y0, Z0, ʅʤ.         

 

 

 

ʈʠʩ.1. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʪʨʝʭʤʝʨʥʦʡ 

ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ. 

ʈʠʩ.2. ʊʘʨʝʣʴʯʘʪʳʡ ʫʧʨʫʛʠʡ  ʵʣʝʤʝʥʪ ʩ 

ʩʝʪʯʘʪʳʤ ʜʝʤʧʬʝʨʦʤ: ʘ) ʬʨʦʥʪʘʣʴʥʳʡ 

ʨʘʟʨʝʟ, ʙ) ʚʠʜ ʩʚʝʨʭʫ. 

ʉʫʤʤʘʨʥʳʝ ʞʝʩʪʢʦʩʪʠ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʞʝʩʪʢʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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                           (2) 

ʛʜʝ Kxi, Kyi, Kzi -ʞʝʩʪʢʦʩʪʠ i-ʛʦ ʚʠʙʨʦʠʟʦʣʷʪʦʨʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʝʡ X0, Y0, Z0;  xoi, yoi, zoi 

- ʢʦʦʨʜʠʥʘʪʳ i-ʛʦ ʚʠʙʨʦʠʟʦʣʷʪʦʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ X0, Y0, Z0;  n - ʯʠʩʣʦ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ (Kxi, Kyi,Kzi) ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʩʫʤʤʘʨʥʳʝ ʞʝʩʪʢʦʩʪʠ Ax,Ay,Az, Cx, Cy, Cz, ʙʳʣʠ ʥʝ ʙʦʣʴʰʝ ʞʝʩʪʢʦʩʪʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ 

ʬʦʨʤʫʣʝ (1) [2,ʩ.344; 3,ʩ.75; 6,ʩ.44]. ɺʝʨʪʠʢʘʣʴʥʫʶ ʞʝʩʪʢʦʩʪʴ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʞʝʣʘʪʝʣʴʥʦ 

ʚʳʙʠʨʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʝʬʦʨʤʘʮʠʷ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ ʧʨʠ ʦʧʦʨʥʦʡ ʩʭʝʤʝ 

ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʚʝʩʘ ʤʘʰʠʥʳ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʠ ʦʧʦʨʥʘʷ ʧʣʦʩʢʦʩʪʴ 

ʤʘʰʠʥʳ ʦʩʪʘʚʘʣʘʩʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ. ɽʩʣʠ ʧʨʠ ʧʝʨʚʦʤ ʨʘʩʯʝʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝ 
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ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʦ ʩʣʝʜʫʝʪ ʠʟʤʝʥʠʪʴ ʞʝʩʪʢʦʩʪʠ ʠʣʠ 

ʢʦʦʨʜʠʥʘʪʳ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ ʠ ʧʦʚʪʦʨʠʪʴ ʨʘʩʯʝʪ. ʇʨʠ ʩʦʚʧʘʜʝʥʠʠ ʮʝʥʪʨʘ ʤʘʩʩ 

ʚʠʙʨʦʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʘʰʠʥʳ ʩ ʮʝʥʪʨʦʤ ʞʝʩʪʢʦʩʪʠ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ, ʬʦʨʤʫʣʳ (1) 

ʷʚʣʷʶʪʩʷ ʪʦʯʥʳʤʠ, ʧʨʠ ʥʝʩʦʚʧʘʜʝʥʠʠ ï ʧʨʠʙʣʠʞʝʥʥʳʤʠ. ʊʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ ʧʦ ʤʝʪʦʜʫ ʨʘʟʜʝʣʝʥʠʷ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʦʪʨʝʥ ʥʘ  

ʧʨʠʤʝʨʝ ʨʘʩʯʝʪʘ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʜʣʷ ʧʥʝʚʤʦʨʘʧʠʨʥʦʛʦ ʪʢʘʮʢʦʛʦ ʩʪʘʥʢʘ ɸʊʇʈ-120 ʚ 

ʨʘʙʦʪʘʭ [1,ʩ.77; 8,ʩ.20 ]. 

ɼʣʷ ʧʦʜʚʝʩʥʦʡ ʩʭʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʦʜʠʥʘʢʦʚʳʭ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʨʫʞʠʥ ʜʣʷ ʚʩʝʭ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʨʘʚʥʦʯʘʩʪʦʪʥʳʭ ʧʨʫʞʠʥ, ʥʘʧʨʠʤʝʨ, ʪʘʨʝʣʴʯʘʪʳʭ [4,ʩ.22]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʫʞʠʥʥʳʭ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ ʜʣʷ 

ʧʥʝʚʤʦʨʘʧʠʨʥʳʭ ʪʢʘʮʢʠʭ ʩʪʘʥʢʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʚʪʦʨʦʤ 

ʵʪʘʞʝ ʪʢʘʮʢʦʛʦ ʮʝʭʘ ʄʦʩʢʦʚʩʢʦʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʬʘʙʨʠʢʝ ʠʤ.ʄ.ɺ.ʌʨʫʥʟʝ, ʧʨʠʯʝʤ ʩʪʘʥʦʢ 

ɸʊʇʈ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʥʘ ʚʠʙʨʦʠʟʦʣʷʪʦʨʳ ʆɺ-31, ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʝ ʧʨʦʢʣʘʜʢʠ ʪʠʧʘ ɸʇ-113 

ʠ ʧʨʫʞʠʥʥʳʝ ʚʠʙʨʦʠʟʦʣʷʪʦʨʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ.1., ʘ ʪʘʢʞʝ ʚ 

ʨʘʙʦʪʘʭ  [9,ʩ.71; 11,ʩ.65; 12,ʩ.48; 13,ʩ.142; 14,ʩ.230; 15,ʩ.42; 16,ʩ.17].   

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ.1 ʫʩʪʘʥʦʚʢʘ ʩʪʘʥʢʘ ʥʘ ʧʨʫʞʠʥʥʳʝ ʚʠʙʨʦʠʟʦʣʷʪʦʨʳ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʘʤʧʣʠʪʫʜʳ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʦ ʦʩʥʦʚʝ, ʫʪʢʫ ʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 25, 14, 23 ʜɹ. 

                                                                                                ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʢʘ 

ʅʘʧʨʘʚʣʝʥʠʝ 

ʜʝʡʩʪʚʠʷ  

ʥʘʛʨʫʟʢʠ 

ʉʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʚ ʜɹ, ʧʨʠ 

ʨʘʙʦʪʝ ʩʪʘʥʢʘ ɸʊʇʈ-120 ʥʘ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʩʪʢʠʤ ʢʨʝʧʣʝʥʠʝʤ ʩʪʘʥʢʘ 

  

ʆɺ-31 

 

ɸʇ-113 

ʇʨʫʞʠʥʥʳʝ       

ʚʠʙʨʦʠʟʦʣʷʪʦʨʳ 

ʧʦ ʦʩʥʦʚʝ 1 3,5 25 

ʧʦ ʫʪʢʫ 5 8 14 

ʧʦ ʚʝʨʪ. 1 6 23 

 

           ʅʘ ʨʠʩ.2 ʚ ʢʘʯʝʩʪʚʝ ʥʝʣʠʥʝʡʥʦʡ ʨʘʚʥʦʯʘʩʪʦʪʥʦʡ ʧʨʫʞʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ 

ʪʘʨʝʣʴʯʘʪʦʛʦ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʩʝʪʯʘʪʳʤ ʜʝʤʧʬʝʨʦʤ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʜʚʘ ʧʣʦʩʢʠʭ ʫʧʨʫʛʠʭ ʢʦʘʢʩʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʦʣʴʮʘ, ʚʥʝʰʥʝʛʦ 1 ʠ ʚʥʫʪʨʝʥʥʝʛʦ 2 ʩ 

ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʚʝʨʩʪʠʝʤ 5, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, 

ʞʝʩʪʢʦ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ  ʧʦʩʨʝʜʩʪʚʦʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ,  ʜʚʫʭ ʫʧʨʫʛʠʭ  ʵʣʝʤʝʥʪʦʚ 3 ʠ 

4, ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʠ ʧʦʜ ʫʛʣʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 10ȭ80̄, ï ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ.  ʕʣʝʤʝʥʪʳ 3 ʠ 4, ʩʦʝʜʠʥʷʶʱʠʝ  ʚʥʝʰʥʠʝ ʠ 

ʚʥʫʪʨʝʥʥʠʝ ʢʦʣʴʮʘ, ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʧʣʘʩʪʠʥ, ʚʳʧʫʢʣʦ ʠʣʠ ʚʦʛʥʫʪʦ ʠʟʦʛʥʫʪʳʭ ʧʦ 

ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

           ʇʦʣʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʣʦʩʢʠʤʠ ʫʧʨʫʛʠʤʠ ʢʦʘʢʩʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʢʦʣʴʮʘʤʠ, 

ʚʥʝʰʥʝʛʦ 1 ʠ ʚʥʫʪʨʝʥʥʝʛʦ 2 ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʚʝʨʩʪʠʝʤ 5, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʞʝʩʪʢʦ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ  ʧʦʩʨʝʜʩʪʚʦʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ,  

ʜʚʫʭ ʫʧʨʫʛʠʭ  ʵʣʝʤʝʥʪʦʚ 3 ʠ 4, ʟʘʧʦʣʥʝʥʳ ʫʧʨʫʛʦ-ʜʝʤʧʬʠʨʫʶʱʠʤ ʩʝʪʯʘʪʳʤ ʵʣʝʤʝʥʪʦʤ 10, 

ʚʳʧʦʣʥʝʥʥʳʤ ʘʨʤʠʨʦʚʘʥʥʳʤ ʠʟ ʩʝʪʯʘʪʦʛʦ ʢʘʨʢʘʩʘ, ʟʘʣʠʪʦʛʦ ʵʣʘʩʪʦʤʝʨʦʤ, ʥʘʧʨʠʤʝʨ 

ʧʦʣʠʫʨʝʪʘʥʦʤ.  ʇʨʠ ʢʦʣʝʙʘʥʠʷʭ ʚʠʙʨʦʠʟʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ 5 
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ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʢʦʣʴʮʦ 2, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʚʠʙʨʦʟʘʱʠʪʘ ʠ ʟʘʱʠʪʘ ʦʪ ʫʜʘʨʦʚ, ʘ 

ʫʧʨʫʛʦ-ʜʝʤʧʬʠʨʫʶʱʠʤ ʩʝʪʯʘʪʳʤ ʵʣʝʤʝʥʪʦʤ 10 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ. 
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ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ, ʪʝʧʣʦʫʪʠʣʠʟʘʪʦʨ, ʢʠʧʷʱʠʡ ʩʣʦʡ, ʛʨʝʙʥʝʯʝʩʘʣʴʥʳʡ ʮʝʭ. 

ɼʣʷ ʛʨʝʙʥʝʯʝʩʘʣʴʥʦʛʦ ʮʝʭʘ ʆɸʆ çʊʨʦʠʮʢʘʷ ʢʘʤʚʦʣʴʥʘʷ ʬʘʙʨʠʢʘè, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʛ. 

ʊʨʦʠʮʢʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʫʤʤʘ ʪʝʧʣʦʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ 

ʛʦʜʘ ʙʫʜʝʪ ʨʘʚʥʘ [1,ʩ.128]: 

ɆQ  = 489888 + 37600 + 59202 +57707+360 000 =1004397 ʢɼʞ/ʯ. 

ʎʝʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʝʨʭʥʝʤ ʵʪʘʞʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʪʝʧʣʦʧʦʪʝʨʠ ʙʫʜʫʪ ʯʝʨʝʟ  ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ, 

ʦʢʥʘ  ʠ ʧʦʪʦʣʦʢ, ʧʨʠ ʵʪʦʤ ʠʟʙʳʪʦʯʥʦʝ ʪʝʧʣʦ ʚ ʣʝʪʥʝʝ  ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ: ɆQʧ =1025413 ʢɼʞ/ʯ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʘʚʘʪʴ ʚ ʮʝʭ, ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ 
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ʚʝʥʟʘʣʘ

ʧ /222916
15,1)8,02,3(

1025413

)
=

Ö-
=

ÖD-D
=

ä                      (1) 

ʠʣʠ 182000 ʤ3/ʯ. ʊʝʧʣʦʧʦʪʝʨʠ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʚʨʝʤʝʥʠ ʛʦʜʘ ʩʦʩʪʘʚʣʷʶʪ 276204 ʢɼʞ/ʯ, ʘ 

ʠʟʙʳʪʦʯʥʦʝ ʪʝʧʣʦ ʚ ʟʘʣʝ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʠʪ [3,ʩ.153] 

ɆQʇ =( Q1 +Q2 +Q5- Qʧʦʪ) =489 888 + 37600 +360 000 -276 204  = 611284 ʢɼʞ/ʯ. 

ʉʚʷʟʫʶʱʠʡ ʵʬʬʝʢʪ ʧʦ ʪʝʧʣʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʨʘʚʝʥ ȹiʟʘʣʘ = iʚ ï iʢ = 38,9-28,9=10 ʢɼʞ/ʢʛ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʘʛʨʝʚ ʚʦʟʜʫʭʘ ʚ ʚʝʥʪʠʣʷʪʦʨʝ ʨʘʚʝʥ ʦʢʦʣʦ 0,8 ʢɼʞ/ʢʛ, ʩʚʷʟʫʶʱʠʡ ʵʬʬʝʢʪ ʙʫʜʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ȹiʟʘʣʘ = 10-0,8=9,2 ʢɼʞ/ʢʛ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʜʣʷ  ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʙʫʜʝʪ ʨʘʚʥʘ           
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                                   (2) 

ʠʣʠ 71184 ʤ3/ʯ [4,ʩ.23; 5,ʩ.19]. 
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ʇʨʠʥʠʤʘʝʤ ʢ ʫʩʪʘʥʦʚʢʝ ʢʦʥʜʠʮʠʦʥʝʨ ʪʠʧʘ ʂʊ-200 ʨʘʩʯʝʪʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 182000  

ʤ3/ʯ   ʧʨʠ   ʥʦʤʠʥʘʣʴʥʦʡ   ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ  200000  ʤ3/ʯ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʫʪʠʣʠʟʘʪʦʨʦʤ ʪʝʧʣʘ 

ʢʠʧʷʱʝʛʦ ʩʣʦʷ: 1-ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, 2-

ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʧʝʨʚʦʛʦ ʧʦʜʦʛʨʝʚʘ, 3,7-ʘʧʧʘʨʘʪʳ ʢʠʧʷʱʝʛʦ ʩʣʦʷ, 4,8-ʥʘʩʦʩʳ, 5,6-

ʚʝʥʪʠʣʷʪʦʨʳ. 

           ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʘʩʩʯʠʪʘʝʤ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʫʪʠʣʠʟʘʪʦʨʦʤ ʪʝʧʣʘ ʢʠʧʷʱʝʛʦ 

ʩʣʦʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩ.1, ʜʣʷ ʛʨʝʙʥʝʯʝʩʘʣʴʥʦʛʦ ʮʝʭʘ ʆɸʆ çʊʨʦʠʮʢʘʷ ʢʘʤʚʦʣʴʥʘʷ ʬʘʙʨʠʢʘè 

[2,ʩ.13]. ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʩ ʫʪʠʣʠʟʘʪʦʨʦʤ ʪʝʧʣʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦʜʘʚʘʝʤʳʡ 

ʚʝʥʪʠʣʷʪʦʨʦʤ 5 ʥʘʨʫʞʥʳʡ ʚʦʟʜʫʭ ʩʥʘʯʘʣʘ ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ 1, ʘ ʟʘʪʝʤ ʜʦʛʨʝʚʘʝʪʩʷ 

ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʧʝʨʚʦʛʦ ʧʦʜʦʛʨʝʚʘ 2 ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʘʧʧʘʨʘʪ 3,ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʘʜʠʘʙʘʪʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ ʠ ʫʚʣʘʞʥʝʥʠʝ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʚʦʜʦʡ, ʨʝʮʠʨʢʫʣʷʮʠʷ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘʩʦʩʦʤ 4.ʋʜʘʣʝʥʥʳʡ ʠʟ ʧʦʤʝʱʝʥʠʷ ʚʦʟʜʫʭ ʚʝʥʪʠʣʷʪʦʨʦʤ 6ʧʦʜʘʝʪʩʷ ʚ ʘʧʧʘʨʘʪ 7 ʢʠʧʷʱʝʛʦ 

ʩʣʦʷ, ʩʣʫʞʘʱʠʡ ʪʝʧʣʦʫʪʠʣʠʟʘʪʦʨʦʤ. ʅʘʩʦʩ 8ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜʳ, ʠʛʨʘʶʱʝʡ 

ʨʦʣʴ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ɸʧʧʘʨʘʪʳ ʩ ʚʠʙʨʦʢʠʧʷʱʠʤ ʩʣʦʝʤ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ 

ʩʠʩʪʝʤʘʭ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʨʝʮʠʨʢʫʣʠʨʫʶʱʝʡ ʚʦʜʳ) ʚ 

ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

           1. ʂʦʯʝʪʦʚ ʆ.ʉ., ʉʘʞʠʥ ɹ.ʉ. ʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʪʝʢʩʪʠʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʄ., ʄɻʊʋ, 2004.ï318 ʩ. 

            2. ʂʦʯʝʪʦʚ ʆ.ʉ. ʇʘʪʝʥʪ ʈʌ ˉ 2320933. ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʩ ʫʪʠʣʠʟʘʪʦʨʦʤ  ʪʝʧʣʘ. ɹ.ʀ.  

ˉ 9 ʦʪ 27.03.2008ʛ. 
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3. ʂʦʯʝʪʦʚ ʆ.ʉ., ɻʝʪʠʷ ʀ.ɻ., ɻʝʪʠʷ ʉ.ʀ., ʃʝʦʥʪʴʝʚʘ ʀ.ʅ. ʇʘʨʘʤʝʪʨʳ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʰʫʤʘ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ// ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ: ʇʫʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ [ʊʝʢʩʪ]: 

ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ 4-ʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (30 ʠʶʥʷ 

2014 ʛ.)/ ʨʝʜʢʦʣ.:ɻʦʨʦʭʦʚ ɸ.ɸ. (ʦʪʚ.ʈʝʜ.);ʖʛʦ-ɿʘʧ.ʛʦʩ.ʫʥ-ʪ.ʂʫʨʩʢ, 2014.ï271ʩ., ʉ. 151-156. 

4. ʂʦʯʝʪʦʚ ʆ.ʉ. ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʘ ʚ ʘʧʧʘʨʘʪʘʭ ʢʠʧʷʱʝʛʦ 

ʩʣʦʷ// ʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ XXI ʚʝʢʘ: ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ (29 ʘʚʛʫʩʪʘ 2014 ʛ., ʛ.ʋʬʘ). ï ʋʬʘ: ɸʵʪʝʨʥʘ, 2014.ï146ʩ., ʉ. 22-27. 

           5.ʂʦʯʝʪʦʚ ʆ.ʉ., ʉʦʰʝʥʢʦ ʄ.ɺ., ʑʝʨʙʘʢʦʚ ɸ.ɸ. ɸʧʧʘʨʘʪ ʢʠʧʷʱʝʛʦ ʩʣʦʷ ʜʣʷ ʩʠʩʪʝʤ 

ʚʝʥʪʠʣʷʮʠʠ // ʈʦʣʴ ʥʘʫʢʠ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ: ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (13 ʜʝʢʘʙʨʷ 2014 ʛ., ʛ.ʋʬʘ).ï ʋʬʘ: ʈʀʆ ʄʎʀʀ ʆʄɽɻɸ ʉɸʁʅʉ, 

2014.ï158 ʩ. ʉ. 18-21. 

É ʆ.ʉ.ʂʦʯʝʪʦʚ, 2015 
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ʆ.ʉ.ʂʦʯʝʪʦʚ,  

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

    ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠ ʠʥʬʦʨʤʘʪʠʢʠ,  

ʝ-mail: o_kochetov@mail.ru 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ  ʍɸʈɸʂʊɽʈʀʉʊʀʂ  ɸʂʋʉʊʀʏɽʉʂʀʍ 

ʌʆʈʉʋʅʆʂ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʦʤ (ʩʫʰʢʘ, ʘʙʩʦʨʙʮʠʷ, 

ʵʢʩʪʨʘʢʮʠʷ ʠ ʜʨʫʛʠʝ), ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʨʩʫʥʢʠ ʜʣʷ 

ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʨʘʩʧʳʣʦʚ ʩʦ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ ʢʘʧʝʣʴ ʤʝʥʝʝ 30é40 ʤʢʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʬʦʨʩʫʥʢʘ, ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʡ ʨʘʩʧʳʣ. 

ʆʜʥʠʤ ʠʟ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʩʧʳʣʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʫʩʪʠʯʝʩʢʦʝ ʠ ʚʠʭʨʝʚʦʝ 

ʨʘʩʧʳʣʠʚʘʥʠʝ [2,ʩ.21; 3,ʩ.12; 4,ʩ.20; 5,ʩ.12, 6,ʩ.12; 7,ʩ.18]. ɺ ʘʢʫʩʪʠʯʝʩʢʠʭ ʬʦʨʩʫʥʢʘʭ (ʩ 

ʛʘʟʦʩʪʨʫʡʥʳʤ ʠʟʣʫʯʘʪʝʣʝʤ) ʛʝʥʝʨʘʮʠʷ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʙʪʝʢʘʥʠʠ 

ʢʘʤʝʨʳ ʨʝʟʦʥʘʪʦʨʘ ʩʚʝʨʭʟʚʫʢʦʚʳʤ ʧʦʪʦʢʦʤ. 

ʅʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʬʦʨʩʫʥʢʠ ʩʦ ʩʪʝʨʞʥʝʚʳʤ ʠʟʣʫʯʘʪʝʣʝʤ. ʉʭʝʤʘ ʬʦʨʩʫʥʢʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1 (ʜʠʘʤʝʪʨ ʩʦʧʣʘ 

dc=13 ʤʤ, ʜʠʘʤʝʪʨ ʩʪʝʨʞʥʷ dʩʪ=10 ʤʤ; ʜʠʘʤʝʪʨ ʨʝʟʦʥʘʪʦʨʘ dʨ=13 ʤʤ, ʛʣʫʙʠʥʘ ʨʝʟʦʥʘʪʦʨʘ 

h=4 ʤʤ; ʨʘʩʩʪʦʷʥʠʝ ʩʦʧʣʦ ï ʨʝʟʦʥʘʪʦʨ ʨʘʚʥʦ b=4 ʤʤ). ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʬʦʨʩʫʥʢʠ ʧʦ 

ʨʘʩʭʦʜʫ ʞʠʜʢʦʩʪʠ ʠʟʤʝʥʷʣʠ ʦʪ 42 ʜʦ 600 ʢʛ/ʯ. ɼʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʠʟʤʝʥʷʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʬʦʨʩʫʥʢʠ ʚ ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ 0,02 ʜʦ 0,3 ʄʇʘ. 
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ɸʢʫʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʟʣʫʯʘʪʝʣʷ ʬʦʨʩʫʥʢʠ ʨʝʛʫʣʠʨʦʚʘʣʠ ʚ ʩʣʝʜʫʶʱʠʭ 

ʧʨʝʜʝʣʘʭ: ʯʘʩʪʦʪʘ ʦʪ 5,7 ʜʦ 23 ʢɻʮ, ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ 150 ʜʦ 166 ʜɹ ʠ 

ʘʢʫʩʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʦʪ 31,0 ʜʦ 448,0 ɺʪ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʦʧʳʪʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʬʦʨʩʫʥʢʠ: 1 ï ʨʝʟʦʥʘʪʦʨ;   2 ï 

ʩʪʝʨʞʝʥʴ;   3 ï ʚʪʫʣʢʘ;   4 ï ʩʦʧʣʦ;   5 ï ʤʘʭʦʚʠʢ.    I ï ʚʦʟʜʫʭ;    II ï ʞʠʜʢʦʩʪʴ. 

 

ʅʘ ʨʠʩ. 2ʘ ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʜʠʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʢʘʧʝʣʴ dʤ ʦʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʬʦʨʩʫʥʢʠ ʠ ʜʘʚʣʝʥʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ. ʀʟ ʨʠʩʫʥʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʬʦʨʩʫʥʢʠ ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʤʝʜʠʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʚʝʣʠʯʝʥʠʝʤ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʠ ʨʦʩʪʦʤ ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʠʟʣʫʯʘʪʝʣʝʤ. ʅʘ ʨʠʩ. 2ʙ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʜʠʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʢʘʧʝʣʴ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʟʜʫʭʘ 

GB ʠ ʞʠʜʢʦʩʪʠ Gɾ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ GB/Gɾ ʩʨʝʜʥʠʡ 

ʨʘʟʤʝʨ ʢʘʧʝʣʴ ʚʦʟʨʘʩʪʘʝʪ; ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʧʨʠʤʝʨʥʦ ʚ 3 ʨʘʟʘ (ʩ 0,20 ʜʦ 0,55 

ʢʛ/ʢʛ) ʧʨʠʚʦʜʠʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʘ ʢʘʧʝʣʴ  (ʥʘ 10õ20 ʤʢʤ). 

ʇʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʬʦʨʩʫʥʢʠ ʢʘʯʝʩʪʚʦ ʨʘʩʧʳʣʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʠʟʣʫʯʘʪʝʣʝʤ ʬʦʨʩʫʥʢʠ (ʩʤ. ʨʠʩ. 2ʚ), ʧʨʠ ʵʪʦʤ 

ʧʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ W0ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʘʩʧʳʣʠʚʘʥʠʶ ʞʠʜʢʦʩʪʠ. 

ʇʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʨʘʟʤʝʨʘʭ ʠʟʣʫʯʘʪʝʣʷ ʚʝʜʝʪ ʢ ʨʦʩʪʫ 

ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢ ʨʦʩʪʫ ʢ. ʧ. ʜ. 

ʠʟʣʫʯʘʪʝʣʷ. 

ʆʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʩʦʧʣʦ-ʨʝʟʦʥʘʪʦʨ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʫʛʦʣ ʨʘʩʧʳʣʠʚʘʥʠʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ï ʦʪ 20 ʜʦ 160Á. ʅʘ ʫʛʦʣ ʨʘʩʢʨʳʪʠʷ ʬʘʢʝʣʘ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ, ʘ ʧʨʠ ʨʘʙʦʪʝ ʠʟʣʫʯʘʪʝʣʝʡ ʩ ʦʪʥʦʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ 

ʩʦʧʣʘ ʢ ʜʠʘʤʝʪʨʫ ʨʝʟʦʥʘʪʦʨʘ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ (dc/dʨ >1) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʫʶ 

ʘʢʫʩʪʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠ 

ʧʦʩʪʦʷʥʥʳʭ ʨʘʩʭʦʜʘʭ ʛʘʟʘ, ʪ.ʝ. ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʬʦʨʩʫʥʦʢ ʩʦ ʩʪʝʨʞʥʝʚʳʤʠ ʠʟʣʫʯʘʪʝʣʷʤʠ 

ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʨʝʟʦʥʘʪʦʨʳ, ʫ ʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʝ dc/dp ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1 ʜʦ 1,15. 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʬʦʨʩʫʥʢʠ ʢʘʯʝʩʪʚʦ ʨʘʩʧʳʣʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʨʝʟʦʥʘʥʩʥʳʤ ʠʟʣʫʯʘʪʝʣʝʤ ʬʦʨʩʫʥʢʠ, 

ʢʦʪʦʨʦʝʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʘʩʧʳʣʠʚʘʥʠʶ ʞʠʜʢʦʩʪʠ, ʧʦʚʳʰʘʷ ʪʝʤ ʩʘʤʳʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʬʦʨʩʫʥʦʢ [1,ʩ.129; 8,ʩ.35; 9,ʩ.23; 10,ʩ.46].  
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ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʤʝʜʠʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʢʘʧʝʣʴ dʤʚ ʦʧʳʪʘʭ: ʘ ï ʟʘʚʠʩʠʤʦʩʪʴ dʤ ʦʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʬʦʨʩʫʥʢʠ ʠ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ; 1 ï Gɾ = 660 ʣ/ʯ; 2 ï 330 ʣ/ʯ; 3 ï 250 ʣ/ʯ; ʙ ï 

ʟʘʚʠʩʠʤʦʩʪʴ dʤʦʪ GB/Gɾ; ʚ ð ʟʘʚʠʩʠʤʦʩʪʴ dʤ ʦʪ ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ: 1ï  ʈɺ ï 0,15 ʄʇʘ; 2 ï 

0,20; 3 ï 0,25; 4 ï 0,30; I ï ʜʠʘʤʝʪʨ ʨʝʟʦʥʘʪʦʨʘ dp = = 15 ʤʤ,. l=10 ʤʤ, h=6 ʤʤ, Gɾ =187 ʢʛ/ʯ, 

ʘʢʫʩʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ Wa@ 30ï120 ɺʪ; II  dʨ=15 ʤʤ, l=6 ʤʤ, h=4 ʤʤ, Gɾ =187 ʢʛ/ʯ, Wa@260ï

450 ɺʪ. 
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ʖ.ʖ. ʂʫʟʥʝʮʦʚʘ  

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʤʝʪʘʣʣʦʚ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè 

ʀʥʩʪʠʪʫʪ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʤʦʨʩʢʦʡ ʘʨʢʪʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʬʠʣʠʘʣ ʉɸʌʋ 

ʛ. ʉʝʚʝʨʦʜʚʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ 

ʂ.ʂ. ʉʥʝʛʠʨʝʚʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʤʝʪʘʣʣʦʚ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè 

ʀʥʩʪʠʪʫʪ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʤʦʨʩʢʦʡ ʘʨʢʪʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʬʠʣʠʘʣ ʉɸʌʋ 

ʛ. ʉʝʚʝʨʦʜʚʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ 

 

ʋʃʋʏʐɽʅʀɽ ʆɹʈɸɹɸʊʓɺɸɽʄʆʉʊʀ ʈɽɿɸʅʀɽʄ 

ʅʆɺʓʍ ɺʓʉʆʂʆʇʈʆʏʅʓʍ ʂʆʅʉʊʈʋʂʎʀʆʅʅʓʍ ʉʊɸʃɽʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʫʣʫʯʰʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ 

ʨʝʟʘʥʠʝʤ. ʋʯʝʩʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʬʘʢʪʦʨʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ, ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ï 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʩʠʧʘʮʠʠ ʵʥʝʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɺʳʩʦʢʦʧʨʦʯʥʳʝ ʩʪʘʣʠ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʴ ʨʝʟʘʥʠʝʤ, ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʩʠʧʘʮʠʠ ʵʥʝʨʛʠʠ. 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ ʫʥʠʢʘʣʴʥʘ ʪʝʤ, ʯʪʦ ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʜʚʝ 

ʢʨʫʧʥʝʡʰʠʝ ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʘ, ʘ ʪʘʢʞʝ 

ʣʝʩʥʘʷ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʠ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʚ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʘʷ ʩʳʨʴʝʚʘʷ ʙʘʟʘ, 

ʪʦ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠʜʝʪ ʧʦʩʪʦʷʥʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢ, ʝʱʝ ʜʝʩʷʪʴ ʣʝʪ ʥʘʟʘʜ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ ʦʙʲʝʢʪʦʚ 

ʧʦʜʚʦʜʥʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʩʪʘʣʠ ʩ ʧʨʝʜʝʣʦʤ ʧʨʦʯʥʦʩʪʠ ʜʦ 1200 

ʄʇʘ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʩʪʘʣʠ ʩ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʨʘʚʥʳʤ 2000 ʄʇʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʦʛʦ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʠ  

ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʪʝʨʠʘʣ ʥʘ  ʟʘʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʜʘʝʪʩʷ 

ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ.  
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ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʥʠʟʢʫʶ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʴ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʝʟʘʥʠʝʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʨʝʟʘʥʠʝʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ 

ʩʦʩʪʘʚʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʧʦʜʚʦʜ ʚ ʟʦʥʫ ʨʝʟʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʟʘ ʩʯʝʪ ʧʦʜʙʦʨʘ ʨʝʞʠʤʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʚʝʜʝʥʠʝ ʚ 

ʩʦʩʪʘʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʩʘʜʦʢ [4, ʩʪʨ. 355]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʩ 

ʦʩʦʙʦʡ ʛʝʦʤʝʪʨʠʝʡ, ʘ ʪʘʢʞʝ ʦʩʥʘʩʪʢʫ ʚʳʩʦʢʦʡ ʞʝʩʪʢʦʩʪʠ [1, ʩʪʨ. 49]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʘʨʴʠʨʫʷ 

ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʛʣʘʚʥʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʨʝʟʮʘ, ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪ, ʘ, ʫʚʝʣʠʯʠʚʘʷ ʞʝʩʪʢʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ï ʩʠʣʦʚʦʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʀʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʩʝ ʫʜʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʳʙʦʨʦʤ ʉʆʊʉ, ʛʝʦʤʝʪʨʠʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ.  

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ ʪʨʝʙʫʶʪ ʫʯʝʪʘ 

ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʝʟʘʥʠʠ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʠʣʴʥʦ 

ʫʩʣʦʞʥʷʝʪ ʧʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ, ʦʙʦʙʱʝʥʥʦ ʦʮʝʥʠʚʘʶʱʝʛʦ 

ʚʣʠʷʥʠʝ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʫ ʨʝʟʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʘʢʠʤ ʢʨʠʪʝʨʠʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʩʠʧʘʮʠʠ ʵʥʝʨʛʠʠ ɖ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ, 

ʢʘʢʘʷ ʯʘʩʪʴ ʧʦʜʚʦʜʠʤʦʡ ʢ ʟʘʛʦʪʦʚʢʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʪʨʘʪʠʪʩʷ ʥʘ ʜʠʩʩʠʧʘʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ ʤʘʪʝʨʠʘʣʝ, ʘ ʢʘʢʘʷ ï ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ [2,3]. ʉʦʟʜʘʥʠʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 
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ɼ.ʀ. ʂʫʣʠʢʦʚʘ 

ʂ.ʭ.ʥ., ʜʦʮʝʥʪ 

ʅʘʯʘʣʴʥʠʢ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʌɻɹʆʋ ɺʇʆ çʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ  

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɺ.ɺ. ʋʚʘʝʚ 

ʂ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

 ʆɸʆ çʂʘʟʍʠʤʅʀʀè, 

 

 ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʁ ʉʊɸʅɼɸʈʊ ɼʃʗ ʇʈɽɼʇʈʀʗʊʀʁ ʅɸʅʆʀʅɼʋʉʊʈʀʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ ʢ ʢʦʤʧʝʪʝʥʮʠʷʤ 

ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘʥʦʠʥʜʫʩʪʨʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ɺʘʞʥʝʡʰʠʤ ʪʨʝʙʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʢ ʩʧʝʮʠʘʣʠʩʪʫ 

ʚr ʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʥʘʥʠʡ ʠ 

ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʩʪʦʷʥʥʦ ʫʩʣʦʞʥʷʶʱʠʤʩʷ ʪʝʭʥʦʣʦʛʠʷʤ. ɹʝʟ ʧʦʩʪʦʷʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʩ ʝʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʠʟʤʝʥʝʥʠʡ ʩʧʝʮʠʘʣʠʩʪ 

ʪʝʨʷʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ.  ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʥʝʦʙʭʦʜʠʤʳ 

ʩʧʝʮʠʘʣʠʩʪʳ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʦʙʣʘʜʘʶʱʠʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ.  

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ï ʚʘʞʥʝʡʰʠʝ ʟʘʜʘʯʠ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠ ʙʠʟʥʝʩ- ʩʦʦʙʱʝʩʪʚʘʤʠ.  

ɺ 2014 ʛʦʜʫ ʌʦʥʜʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʈʆʉʅɸʅʆ) 

ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ çʉʧʝʮʠʘʣʠʩʪ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʘʥʦʧʦʣʠʤʝʨʦʚ, ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ ʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭè.  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʚ ʢʦʪʦʨʦʤ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ ʢ 

ʢʦʤʧʝʪʝʥʮʠʷʤ ʨʘʙʦʪʥʠʢʦʚ. ɺ ʦʩʥʦʚʝ ʜʦʢʫʤʝʥʪʘ - ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ  

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʜʣʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʘʙʦʯʠʭ, ʟʘʥʷʪʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚʝʜʫʱʠʤʠ 

ʵʢʩʧʝʨʪʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘ, ʪʘʢʠʤʠ ʢʘʢ ʆɸʆ çʂʘʟʍʠʤʅʀʀè,  

ɿɸʆ çʊʝʭʩʪʨʦʡè, ʆʆʆ ʅʇʇ çɿʘʚʦʜ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʭ ʪʨʫʙè, ʮʝʭʘ ʆɸʆ 

"ʂʘʟʘʥʴʦʨʛʩʠʥʪʝʟ", ʆʆʆ çʅʘʥʦʇʦʣʠʤʝʨʂʦʤʧʦʟʠʪè,  ʌɻɹʆʋ ɺʇʆ  çʂʘʟʘʥʩʢʠʡ 
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ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʆʖʃ çʉʦʶʟ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʦʤʧʦʟʠʪʦʚè, ʆʙʱʝʨʦʩʩʠʡʩʢʦʝ ʦʪʨʘʩʣʝʚʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ 

çʈʦʩʩʠʡʩʢʠʡ ʉʦʶʟ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘè.  

ʇʨʦʝʢʪ ʩʪʘʥʜʘʨʪʘ çʉʧʝʮʠʘʣʠʩʪ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘʥʦʧʦʣʠʤʝʨʦʚ, ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭè ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ; 

ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʥʘʥʠʷ, ʘ ʠʤʝʥʥʦ: ʦʩʥʦʚʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʫʟʠʠ ʠ ʧʨʘʚʠʣʘ ʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ; ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʢʘʯʝʩʪʚʫ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʦʧʠʩʳʚʘʝʪ ʩʠʩʪʝʤʫ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɹʘʟʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ - ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ  ʆɸʆ 

çʂʘʟʭʠʤʅʀʀè ʠ ɿɸʆ çʊʝʭʩʪʨʦʡè ʩʚʷʟʳʚʘʶʪ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʦʮʝʩʩʳ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ 

ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʘʜʨʦʚʦʡ ʙʘʟʳ. ʉʝʨʪʠʬʠʢʘʮʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʙʝʟ ʦʪʨʳʚʘ ʦʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʢʘʜʨʳ ʜʣʷ ʦʪʨʘʩʣʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʚ ʠʭ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʈʘʟʨʘʙʦʪʯʠʢʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʰʝʩʪʴ ʦʙʦʙʱʝʥʥʳʭ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ: 

çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʵʪʘʧʦʚ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʤʝʨʥʳʭ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʵʢʩʪʨʫʜʝʨʝ (ʵʢʩʪʨʫʟʠʦʥʥʦʡ ʣʠʥʠʠ)è, çʈʝʘʣʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʤʝʨʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚè, çʋʧʨʘʚʣʝʥʠʝ ʚʳʧʦʣʥʝʥʠʝʤ ʩʤʝʥʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʣʠʤʝʨʥʳʭ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷè, çʈʫʢʦʚʦʜʩʪʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʮʝʭʘè, çʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʜʨʘʟʜʝʣʝʥʠʷè, çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦʣʠʤʝʨʥʳʭ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚè. ɺʳʜʝʣʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʨʦʚʝʜʝʥʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʮʠʢʣʦʤ, ʦʥʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʧʠʩʘʥʳ ʢʦʥʢʨʝʪʥʳʤʠ 

ʪʨʫʜʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ.  

ɼʘʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʠʧʦʚ ʨʘʙʦʯʠʭ ʤʝʩʪ; ʧʦʜʙʦʨʘ, 

ʦʮʝʥʢʠ ʠ ʦʪʙʦʨʘ ʢʘʜʨʦʚ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ, ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʦʡ ʘʪʪʝʩʪʘʮʠʠ ʠ ʤʦʪʠʚʘʮʠʠ ʢʘʜʨʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʘʣʘ (ʚʢʣʶʯʘʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ). 

É ɺ.ɺ. ʋʚʘʝʚ, ɼ.ʀ. ʂʫʣʠʢʦʚʘ,2015 

 

 

 

 

 

 



˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͤ͊ͯ;ͤ·͚ ͗ͯͪͤ͊͡ ζˮ͍ͤͤͦ͊ͼ͙ͦͤͤ͊Ύ ͤ͊ͯ͊͟η 
 

 

57 

ʋɼʂ  66.0              

ɼ.ʀ. ʂʫʣʠʢʦʚʘ 

ʂ.ʭ.ʥ., ʜʦʮʝʥʪ 

ʅʘʯʘʣʴʥʠʢ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʌɻɹʆʋ ɺʇʆ çʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ  

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʃ.ɿ. ʈʷʟʘʧʦʚʘ 

ʂ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʉʦʚʝʪʥʠʢ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ 

 ʆɸʆ çʂʘʟʍʠʤʅʀʀè 

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

 ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʁ ʉʊɸʅɼɸʈʊ - ɼɺʀɾɽʅʀɽ ʂ ʈɽɻʋʃʀʈʋɽʄʆʄʋ ʈʓʅʂʋ 

ʂɺɸʃʀʌʀʂɸʎʀʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ  

ʥʘʥʦʩʪʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚè, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʷʪʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘʥʦʠʥʜʫʩʪʨʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

 ɺ ʮʝʣʷʭ ʠʩʧʦʣʥʝʥʠʷ ʧʦʨʫʯʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 4 ʤʘʷ 2008 ʛ. 

ˉ ɺɿ-ʇ7-2702 ʠ 22 ʠʶʥʷ 2012 ʛʦʜʘ ˉ ʆɻ-ʇ8-3488 ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʟʠʜʝʥʪʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ 

çʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠè (ʫʪʚʝʨʞʜʝʥʘ ʇʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 24 

ʘʧʨʝʣʷ 2007 ʛʦʜʘ ˉ ʇʨ-688), ʨʝʘʣʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ 

ʧʨʦʬʝʩʩʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʳʢʝ ʦʪʨʘʩʣʝʡ.   

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʫʢʦʝʤʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʷʜʫ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʈʦʩʩʠʠ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʈʦʩʩʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʝʯʴ ʠʜʝʪ ʫʞʝ ʥʝ ʧʨʦʩʪʦ ʦ ʪʝʭʥʦʣʦʛʠʷʭ, ʥʦ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ 

ʩʪʘʥʦʚʣʝʥʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʢʘʢ ʤʝʛʘʦʪʨʘʩʣʠ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘʣʠʯʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʜʨʦʚʦʡ ʦʩʥʦʚʳ ʜʣʷ ʝʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ ʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ ʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʦʧʝʨʝʞʘʶʪ ʪʝʤʧʳ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʜʣʷ 

ʚʳʩʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ ʥʘʥʦʠʥʜʫʩʪʨʠʠ  ʚʝʜʝʪʩʷ ʥʘ ʧʨʦʬʠʣʴʥʳʭ 

ʤʘʛʠʩʪʝʨʩʢʠʭ ʠ ʙʘʢʘʣʘʚʨʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʚʫʟʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʘʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ ʠ ʥʘʥʦʠʥʞʝʥʝʨʠʠ. ʅʦ ʵʪʦ ʪʨʝʙʫʝʪ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʦ ʩʪʦʨʦʥʳ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʩʦʟʜʘʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʤʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠ 

ʠʩʧʦʣʴʟʫʶʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʠ ʥʘʥʦʩʠʩʪʝʤʳ, ʨʘʙʦʪʘʷ ʥʘ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʢʦʥʮʝʨʥʘʭ, ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʚ ʘʪʦʤʥʦʤ ʠʣʠ 

ʵʥʝʨʛʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠʣʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪ.ʧ.  
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 ɺ 2014 ʛʦʜʫ ʌʦʥʜʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʈʆʉʅɸʅʆ) 

ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ çʉʧʝʮʠʘʣʠʩʪ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ  ʥʘʥʦʩʪʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚè. ʂ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʯʠʩʣʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʚʦʰʣʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʥʷʪʳʝ ʚ ʩʬʝʨʝ ʩʦʟʜʘʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ, ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ʄʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚʳʙʦʨʢʘ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʠ 

ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʝʪ ʩʪʦʨʦʥʳ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʇʨʦʝʢʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ  

ʥʘʥʦʩʪʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚè ʦʧʠʩʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʣʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʳʪʘʥʠʡ ʥʦʚʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ 

ʜʘʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʮʠʢʣʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʩʧʝʮʠʘʣʠʩʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʩʪʨʫʢʪʫʨ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʳʭ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ï ʦʪ ʠʥʞʝʥʝʨʦʚ-ʣʘʙʦʨʘʥʪʦʚ ʜʦ ʨʫʢʦʚʦʜʠʪʝʣʝʡ R&D-ʮʝʥʪʨʦʚ. ʉʪʘʥʜʘʨʪ 

ʦʭʚʘʪʳʚʘʝʪ 2 ʦʩʥʦʚʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʫʨʦʚʥʷ ï 6 ʠ 7, ʪʨʝʙʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʳ 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ɼʘʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʝʛʦ ʚ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʠ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ-ʧʘʨʪʥʝʨʦʚ; 

ʩʦʟʜʘʥʠʷ ʤʦʜʫʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ  ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʥʦʠʥʜʫʩʪʨʠʠ;  ʨʘʟʨʘʙʦʪʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʬʦʨʤʘʪʝ e-learning ʜʣʷ 

ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ.   

É ɼ.ʀ. ʂʫʣʠʢʦʚʘ, ʃ. ɿ. ʈʷʟʘʧʦʚʘ 
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ɼ.ʀ. ʂʫʣʠʢʦʚʘ 

ʂ.ʭ.ʥ., ʜʦʮʝʥʪ, ʅʘʯʘʣʴʥʠʢ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʌɻɹʆʋ ɺʇʆ çʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ  

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʀ. ʌ. ʉʘʙʠʨʦʚ 

ɺʝʜʫʱʠʡ ʪʝʭʥʦʣʦʛ  ʆɸʆ çʂʘʟʍʠʤʅʀʀè, 

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

 

 ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʁ ʉʊɸʅɼɸʈʊ ɼʃʗ ʇʈɽɼʇʈʀʗʊʀʁ ʇʆ ʇʈʆʀɿɺʆɼʉʊɺʋ 

ʅɸʅʆʉʊʈʋʂʊʋʈʀʈʆɺɸʅʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʷʪʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 
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ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ  ʤʘʪʝʨʠʘʣʦʚ. ʂ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ  

ʚʝʜʫʱʠʝ ʵʢʩʧʝʨʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ɺ 2014 ʛʦʜʫ ʌʦʥʜʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʈʆʉʅɸʅʆ) 

ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ çʉʧʝʮʠʘʣʠʩʪ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚè. ʂ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʠʚʣʝʢʘʣʠʩʴ ʚʝʜʫʱʠʝ 

ʵʢʩʧʝʨʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʆɸʆ çʂʘʟʍʠʤʅʀʀè,  ɿɸʆ çʊʝʭʩʪʨʦʡè, 

ʆʆʆ ʅʇʇ çɿʘʚʦʜ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʭ ʪʨʫʙè, ʆɸʆ çʂʘʟʘʥʴʦʨʛʩʠʥʪʝʟè, ʆʆʆ 

çʅʘʥʦʇʦʣʠʤʝʨʂʦʤʧʦʟʠʪè,  ʆʖʃ çʉʦʶʟ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʦʤʧʦʟʠʪʦʚè, ʆʙʱʝʨʦʩʩʠʡʩʢʦʝ 

ʦʪʨʘʩʣʝʚʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ çʈʦʩʩʠʡʩʢʠʡ ʉʦʶʟ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘè.  

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʝʨʝʩʤʦʪʨʘ 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʘʙʦʪʥʠʢʫ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ 

ʧʨʦʜʠʢʪʦʚʘʥʘ ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʝʨʝʞʘʝʪ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʩʦʩʪʘʚʫ ʨʘʙʦʯʠʭ ʧʨʦʬʝʩʩʠʡ, ʠʭ 

ʢʦʤʧʝʪʝʥʮʠʷʤ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʨʘʙʦʯʠʤʠ, ʤʘʩʪʝʨʘʤʠ, ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʩʨʝʜʥʝʛʦ ʠ ʥʘʯʘʣʴʥʦʛʦ ʟʚʝʥʘ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʝʢʪ  ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚè 

ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʥʠʢʘ ʟʘ ʩʯʝʪ ʦʧʠʩʘʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʨʫʜʦʚʳʤ ʬʫʥʢʮʠʷʤ ʠ ʢʘʯʝʩʪʚʫ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʠʩʢʣʶʯʠʚ ʜʫʙʣʠʨʦʚʘʥʠʝ 

ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ ʧʦ ʜʦʣʞʥʦʩʪʷʤ. ʇʨʦʝʢʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩʪʘʥʜʘʨʪʘ  

çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚè ʦʧʠʩʳʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʉʫʙʲʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʦʧʠʩʘʥʳ 6 ʠ 7 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤʠ ʫʨʦʚʥʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʄʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ; 

-ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ;ʥʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ; 

-ʤʘʨhʨʫʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

-ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʧʦ ʢʘʯʝʩʪʚʫ ʤʘʪʝʨʠʘʣʦʚ ʤʝʞʜʫ ʧʦʩʪʘʚʱʠʢʘʤʠ ʩʳʨʴʷ, 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʧʨʠʷʪʠʝʤ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʤʘʪʝʨʠʘʣʦʚ; 

-ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ; 

- ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʠʩʧʳʪʘʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʙʨʘʢʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ; 
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-ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʧʨʦʜʫʢʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʙʦʯʠʭ ʤʝʩʪ, 

ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʪ.ʜ.;  ʩʝʨʪʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʮʠʠ, ʨʘʙʦʪ, ʫʩʣʫʛ, ʩʠʩʪʝʤ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚ;  

ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʫʯʝʪ ʠ ʦʪʯʝʪʥʦʩʪʴ ʧʦ ʢʘʯʝʩʪʚʫ ʤʘʪʝʨʠʘʣʦʚ; ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʦʝʢʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʢʦʥʪʨʦʣʷ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ: ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ; ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ 

ʢʘʯʝʩʪʚʘ; ʚʳʨʘʙʦʪʢʘ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʥʠʚʝʣʠʨʫʶʱʠʭ ʵʪʠ ʠʟʤʝʥʝʥʠʷ.  

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʘʧʘ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ  ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʘʟʠʪʴ ʚ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ ʠ ʫʩʣʦʚʠʷʤ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

É ɼ.ʀ. ʂʫʣʠʢʦʚʘ, ʀ. ʌ. ʉʘʙʠʨʦʚ, 2015 
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ʂʫʨʳʥʮʝʚ ʉ.ɺ., 

 ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʂʅʀʊʋ-ʂɸʀ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ, ʛ.ʂʘʟʘʥʴ, ʈʌ 

ʌʘʨʘʭʫʪʜʠʥʦʚ ʈ.ɸ.,  

ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʂʅʀʊʋ-ʂɸʀ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ, ʛ.ʂʘʟʘʥʴ, ʈʌ 

ɻʘʙʜʫʣʭʘʢʦʚʘ ʕ.ʍ., 

 ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ ʂʅʀʊʋ-ʂɸʀ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ, ʛ.ʂʘʟʘʥʴ, ʈʌ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʈɸɿʃʀʏʅʓʍ ʍʀʄʀʏɽʉʂʀʍ ʊʈɸɺʀʊɽʃɽʁ ʅɸ 

ɿʅɸʏɽʅʀʗ ʄʀʂʈʆʊɺɽʈɼʆʉʊʀ ʉɺɸʈʅʓʍ ʉʆɽɼʀʅɽʅʀʁ  

ɸʃʖʄʀʅʀɽɺʆɻʆ ʉʇʃɸɺɸ 1550   

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʜʦʙʦʧʦʜʛʦʪʦʚʢʠ ʥʘ ʟʥʘʯʝʥʠʝ 

ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʩʚʘʨʢʦʡ ʪʨʝʥʠʝʤ ʩ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ, ʩʚʘʨʢʘ ʪʨʝʥʠʝʤ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ, ʘʣʶʤʠʥʠʝʚʳʡ ʩʧʣʘʚ 1550, ʪʨʘʚʣʝʥʠʝ, 

ʚʣʠʷʥʠʝ ʥʘʤʠʢʨʦʪʚʝʨʜʦʩʪʴ. 

 ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʥʘ ʟʥʘʯʝʥʠʝ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʦʙʨʘʟʮʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʘʣʶʤʠʥʠʝʚʦʛʦ 

ʩʧʣʘʚʘ 1550, ʧʦʣʫʯʝʥʥʳʭ ʩʚʘʨʢʦʡ ʪʨʝʥʠʝʤ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ. 

 ʉʚʘʨʢʘ ʪʨʝʥʠʝʤ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ (ʉʊʇ) ï ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʚʘʨʢʠ ʪʨʝʥʠʝʤ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʧʣʦ, ʚʳʜʝʣʷʶʱʝʝʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʪʨʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʚʨʘʱʘʶʱʝʛʦʩʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʛʨʫʞʝʥʥʦʛʦ ʚ ʩʪʳʢ ʤʝʞʜʫ ʩʦʝʜʠʥʷʝʤʳʤʠ 

ʜʝʪʘʣʷʤʠ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʩʚʘʨʢʠ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʠ ʩʚʘʨʢʝ ʘʣʶʤʠʥʠʝʚʳʭ 

ʩʧʣʘʚʦʚ, ʧʦʩʢʦʣʴʢʫ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʘʭ ʩʚʘʨʢʠ 

(ʥʘʧʨʠʤʝʨ, ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʳʭ ʛʘʟʦʚ: TIG, TAG, MIG, MAG). ʉʊʇ ʧʦʟʚʦʣʷʝʪ 



˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͤ͊ͯ;ͤ·͚ ͗ͯͪͤ͊͡ ζˮ͍ͤͤͦ͊ͼ͙ͦͤͤ͊Ύ ͤ͊ͯ͊͟η 
 

 

61 

ʠʟʙʝʞʘʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʭ ʜʝʬʝʢʪʦʚ: ʨʳʭʣʦʪ, ʮʝʧʦʯʝʢ ʧʦʨ ʚ ʰʚʝ ʠ ʚ ʟʦʥʝ ʩʧʣʘʚʣʝʥʠʷ, 

ʪʨʝʱʠʥ ʚ ʟʦʥʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ, ʚʢʣʶʯʝʥʠʷ ʧʨʦʯʥʦʡ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ ʠ ʬʝʨʨʦʩʧʣʘʚʦʚ ʚ 

ʰʚʝ [1, ʩ. 68]. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʩʚʘʨʢʠ ʪʨʝʥʠʝʤ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ [2]. 

 ʆʙʨʘʟʮʳ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ ʪʨʘʚʠʪʝʣʷʤʠ: ʨʝʘʢʪʠʚ 

ʂʝʣʣʝʨʘ (2,5% ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, 1,5% ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ, 100 ʤʣ ʚʦʜʳ), 40% ʦʨʪʦʬʦʩʬʦʨʥʦʡ 

ʢʠʩʣʦʪʦʡ [3, ʩ. 398]. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ɺʠʢʢʝʨʩʘ 

ʧʨʦʪʨʘʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʧʦʣʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ʧʨʦʪʨʘʚʣʝʥʥʳʤʠ).  

 ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʟʦʥʳ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ï ʩʚʘʨʥʦʡ ʰʦʚ ʠ ʟʦʥʘ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʚʣʠʷʥʠʷ (ɿʊɺ), ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʚ ʛʠʩʪʦʛʨʘʤʤʝ 1 ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 1 

ʈʝʞʠʤ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ: ʆʩʥʦʚʥʦʡ 

ʤʝʪʘʣʣ, ʢʛ/ʤʤ2 

ʉʚʘʨʥʦʡ ʰʦʚ, 

ʢʛ/ʤʤ2 

ɿʊɺ, ʢʛ/ʤʤ2 

1. ʈʝʘʢʪʠʚ ʂʝʣʣʝʨʘ 73 80 77 

2. ʆʨʪʦʬʦʩʬʦʨʥʘʷ 

ʢʠʩʣʦʪʘ 

75 80 78 

3. ʇʦʣʠʨʦʚʢʘ 60 81 72 

 

 

 
ɻʠʩʪʦʛʨʘʤʤʘ 1 ï ʄʠʢʨʦʪʚʝʨʜʦʩʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ. 
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ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʟʥʘʯʝʥʠʷʭ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1 ʜʦ 13%. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʨʘʟʣʠʯʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʪʨʘʚʠʪʝʣʝʡ ʠ ʧʦʣʠʨʦʚʢʠ ʥʘ ʦʢʩʠʜʥʫʶ ʧʣʝʥʢʫ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ, 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ (ʣʠʢʚʘʮʠʝʡ) ʠʟʫʯʘʝʤʦʛʦ ʦʙʨʘʟʮʘ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝʤ ʜʝʬʝʢʪʦʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɺ.ɺ. ʂʘʨʤʘʥʦʚ, ɸ.ʃ. ʂʘʤʝʥʦʚʘ, ɺ.ɺ. ʂʘʨʤʘʥʦʚ ʉʚʘʨʢʘ ʪʨʝʥʠʝʤ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ: ʩʫʱʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʳ ʩʚʘʨʥʦʛʦ ʰʚʘ, çɺʝʩʪʥʠʢ ʇʅʀʇʋ. ɸʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘè 2012. ˉ 32 

2. ʂʦʣʫʙʘʝʚ ɽ.ɸ.ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ 

ʩʚʘʨʢʦʡ ʪʨʝʥʠʝʤ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ. çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷè 2013. ˉ 6 

3. ʉʧʨʘʚʦʯʥʠʢ ʩʧʦʩʦʙʳ ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʛʦ ʪʨʘʚʣʝʥʠʷ / ʇʦʜ ʨʝʜ. ʀ.ʅ. ʌʨʠʜʣʷʥʜʝʨʘ. ʄ.: 

çʄʝʪʘʣʣʫʨʛʠʷè, 1988 

É ʂʫʨʳʥʮʝʚ ʉ.ɺ., ʌʘʨʘʭʫʪʜʠʥʦʚ ʈ.ɸ., ɻʘʙʜʫʣʭʘʢʦʚʘ ʕ.ʍ., 2015 
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ʃ.ʈ.ʄʠʣʦʚʘʥʦʚʘ 

ʂ.ʪ.ʥ., ʜʝʢʘʥ 

ʄʝʭʘʥʠʢʦ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʬʘʢʫʣʴʪʝʪ 

ʕʥʛʝʣʴʩʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)  

ʌɻɹʆʋ ɺʇʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ɻʘʛʘʨʠʥʘ ʖ.ɸ.è ʛ.ʕʥʛʝʣʴʩ, ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʄ.ɺ ʉʪʝʢʦʣʴʥʠʢʦʚ 

 ʂ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʄʝʭʘʥʠʢʦ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʬʘʢʫʣʴʪʝʪ 

ʕʥʛʝʣʴʩʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)  

ʌɻɹʆʋ ɺʇʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ɻʘʛʘʨʠʥʘ ʖ.ɸ.è ʛ.ʕʥʛʝʣʴʩ, ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɸ.ʉ. ʇʨʠʛʦʨʦʚʩʢʠʡ 

ʩʪʫʜʝʥʪ 

ʄʝʭʘʥʠʢʦ-ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʬʘʢʫʣʴʪʝʪ 

ʕʥʛʝʣʴʩʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)  

ʌɻɹʆʋ ɺʇʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ɻʘʛʘʨʠʥʘ ʖ.ɸ.è ʛ.ʕʥʛʝʣʴʩ, ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʇʃʆʌʀɿʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʇʈʀ ʄɽʍɸʅʀʏɽʉʂʆʁ 

ʆɹʈɸɹʆʊʂɽ ɻʃʋɹʆʂʀʍ ʆʊɺɽʈʉʊʀʁ 

 

ʊʝʭʥʦʣʦʛʠʠ ʩʚʝʨʣʝʥʠʷ ʛʣʫʙʦʢʠʭ ʦʪʚʝʨʩʪʠʡ, ʫ ʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʢ ʜʠʘʤʝʪʨʫ 

ʙʦʣʝʝ 10, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʨʘʙʦʪʢʠ ʦʙʳʯʥʳʭ ʦʪʚʝʨʩʪʠʡ ʠ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʞʫʱʝʛʦ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ, ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ [1]. 
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ʇʨʠ ʩʚʝʨʣʝʥʠʠ ʦʪʚʝʨʩʪʠʡ ʚʦʟʥʠʢʘʝʪ ʦʩʝʩʠʤʤʝʪʨʠʯʥʘʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʩʯʝʪʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ ʦʪ ʜʝʡʩʪʚʠʷ ʠʩʪʦʯʥʠʢʘ 

ʪʝʧʣʦʪʳ ʚ ʬʦʨʤʝ ʢʦʣʴʮʘ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʪʝʣʝ ʩ ʤʛʥʦʚʝʥʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʤʦʱʥʦʩʪʴʶ qɼʞ/ʤ ʚ ʚʠʜʝ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʦʤ rô, ʜʝʡʩʪʚʫʶʱʝʛʦ ʚ ʧʣʦʩʢʦʩʪʠ 

zô=0 ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t=0 [2] ʠʤʝʝʪ ʚʠʜ: 
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0 - ʬʫʥʢʮʠʷ ɹʝʩʩʝʣʷ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ ʦʪ ʤʥʠʤʦʛʦ ʘʨʛʫʤʝʥʪʘ, rc - 

ʦʙʲʝʤʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ, a - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʤʝʩʪʥʦʛʦ ʚʣʠʷʥʠʷ [3] ʜʦʧʫʩʪʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ ʜʝʪʘʣʠ ʢʘʢ ʩʫʤʤʫ ʜʚʫʭ ʧʦʣʝʡ: ʦʙʱʝʛʦ ʧʦʣʷ ʚʜʘʣʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠ 

ʤʝʩʪʥʦʛʦ ʧʦʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʩʪʦʯʥʠʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʩʩʯʠʪʳʚʘʷ 

ʤʝʩʪʥʦʝ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ ʜʝʪʘʣʠ, ʤʦʞʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʜʝʪʘʣʴ ʫʩʣʦʚʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʪʝʣʦʤ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʦʪʚʝʨʩʪʠʝʤ ʨʘʜʠʫʩʘ r0.  ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʢʨʫʞʥʘʷ 

ʩʢʦʨʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʜʘʯʠ, ʪʦ ʧʦ ʟʥʘʯʝʥʠʶ 

ʢʨʠʪʝʨʠʷ ʇʝʢʣʝ 10/2 ²= aVRPe , ʪʘʢʦʡ ʙʳʩʪʨʦʜʚʠʞʫʱʠʡʩʷ ʤʝʩʪʥʳʡ ʠʩʪʦʯʥʠʢ ʚ ʧʨʝʜʝʣʘʭ 

ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ ʜʝʪʘʣʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʤʛʥʦʚʝʥʥʳʤ ʢʦʣʴʮʝʚʳʤ [4] ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʜʠʫʩʘ r ʠ ʢʦʦʨʜʠʥʘʪʳ z ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ ɻʘʫʩʩʘ: 

( )
( ) ()

ù
ù

ú

ø

é
é

ê

è +-
-=

2

22
0

0

''
exp','

R

zrr
kqzrq .    (2) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ [5], ʯʪʦʙʳ 

ʧʝʨʝʡʪʠ ʦʪ ʨʝʰʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʪʝʣʝ ʩ ʤʛʥʦʚʝʥʥʳʤ 

ʢʦʣʴʮʝʚʳʤ ʠʩʪʦʯʥʠʢʦʤ (1) ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʝʰʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦ-ʪʦʨʦʠʜʘʣʴʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ (2) ʜʦʩʪʘʪʦʯʥʦ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1) ʢ ʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʝ t ʜʦʙʘʚʠʪʴ ʧʦʩʪʦʷʥʥʫʶ 

ʚʨʝʤʝʥʠ akRt 4/2

0
= . 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʤʘʣʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ, ʪ.ʝ. ʜʣʷ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ 

ʬʫʥʢʮʠʠ ɹʝʩʩʝʣʷ, ʚ ʩʦʦʪʥʦʰʝʥʠʠ (1) ʜʦʧʫʩʪʠʤʘ ʟʘʤʝʥʘ  
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ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʰʝʥʠʷ ʦʧʠʩʳʚʘʶʱʝʛʦ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʪʝʣʝ 

ʩ ʦʪʚʝʨʩʪʠʝʤ ʨʘʜʠʫʩʘ r0 ʩ ʥʦʨʤʘʣʴʥʦ-ʪʦʨʦʠʜʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʧʨʠ 0',' 0 == zrr , ʧʦʣʫʯʠʤ 
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ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʦʩʴ ʩʚʝʨʣʝʥʠʝ ʛʣʫʙʦʢʠʭ ʦʪʚʝʨʩʪʠʡ 

ʜʠʘʤʝʪʨʘʤʠ 10 ʠ 20 ʤʤ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʚʸʨʣʘʤʠ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʩʚʝʨʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʘʜʝʢʚʘʪʥʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ. 
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ʋɼʂ 666.015.4 

ʆ.ɸ. ʄʠʨʶʢ 

ɼ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʌʘʢʫʣʴʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʈʫʜʥʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʛ. ʈʫʜʥʳʡ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ʇʆʈʀɿɸʎʀʗ ɹɽʉʎɽʄɽʅʊʅʓʍ ʂʆʄʇʆɿʀʎʀʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʱʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʝʥʦʤʘʩʩʳ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʧʦʚʳʰʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʝʥʳ ʠʟ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ Na2O(SiO2)n. ʇʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʚʦʡʩʪʚ 

ʧʝʥʦʤʘʩʩʳ ʦʪ ʜʦʙʘʚʢʠ NaOH ʚ ʨʘʩʪʚʦʨ Na2O(SiO2)n. ɺʳʷʚʣʝʥʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʨʠʩʪʦʨʡ ʩʪʨʫʢʪʫʨʳ ʱʝʣʦʯʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʗʯʝʠʩʪʳʝ ʙʝʪʦʥʳ, ʞʠʜʢʦʝ ʩʪʝʢʣʦ, ʧʦʨʠʟʘʮʠʷ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʝʩʠʣʠʢʘʪʥʦʛʦ ʷʯʝʠʩʪʦʛʦ ʙʝʪʦʥʘ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʷʯʝʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʩʮʝʤʝʥʪʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ [1, ʩ. 60; 2, ʩ.109].  

ʎʝʣʴ ʨʘʙʦʪʳï ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʚʦʡʩʪʚʘ 

ʱʝʣʦʯʝʩʠʣʠʢʘʪʥʳʭ ʧʝʥʦʤʘʩʩ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʧʝʥʦʤʘʩʩʳ ʠʟ ʱʝʣʦʯʝʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ, ʥʘʧʦʣʥʝʥʥʳʭ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʰʣʘʢʦʤ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʛʠʜʨʦʦʢʩʠʜʘ ʥʘʪʨʠʷ NaOH 

(ʧʣʦʪʥʦʩʪʴ 1200 ʢʛ/ʤ3), ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ Na2CO3 (ʧʣʦʪʥʦʩʪʴ 1200 ʢʛ/ʤ
3); ʞʠʜʢʦʝ ʩʪʝʢʣʦ 

Na2O(SiO2)n (ʧʣʦʪʥʦʩʪʴ 1250 ʢʛ/ʤ
3). 
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ɼʣʷ ʧʦʨʠʟʘʮʠʠ ʤʘʩʩ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʧʨʦʪʝʠʥʦʚʳʡ ʧʝʥʦʢʦʥʮʝʥʪʨʘʪ ʋʥʠʧʦʨ ʠ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʠ ʥʘ ʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʝ  Fairy  ʠ  Zelle ï 1. 

 

ʇʝʥʦʤʘʩʩʳ ʛʦʪʦʚʠʣʠ ʧʦ ʦʜʥʦʩʪʘʜʠʡʥʦʤʫ ʤʝʪʦʜʫ: ʩʫʩʧʝʥʟʠʶ, ʧʦʣʫʯʝʥʥʫʶ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʩʧʝʥʠʚʘʣʠ ʚ ʩʤʝʩʠʪʝʣʝ ʤʠʢʩʝʨʥʦʛʦ ʪʠʧʘ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ. 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʤʝʭʘʥʠʟʤʘ 800 ʦʙ/ʤʠʥ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʝʥʦʤʘʩʩʳ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʨʫʧʥʦʩʪʠ ʧʦʨ; ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦ 

ʚʨʝʤʝʥʠ. ʄʝʣʢʠʤʠ ʦʙʦʟʥʘʯʝʥʳ ʧʝʥʳ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ ʜʦ 0,5 ʤʤ;  ʢʨʫʧʥʳʤʠ ï ʙʦʣʝʝ 1 ʤʤ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʝʥʦʤʘʩʩʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʦʙʲʝʤʘ: ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ï ʥʝ ʤʝʥʝʝ  30 ʤʠʥ; ʥʠʟʢʘʷ ï ʨʘʟʨʫʰʘʝʪʩʷ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ 

ʩʤʝʩʠʪʝʣʷ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʧʝʥʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʳʭ ʱʝʣʦʯʝʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ 

ʇʝʥʦʦʙʨʘʟʦʚʘʪʝʣʠ ʜʦʙʘʚʣʷʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 2%. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʷʚʠʣ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʚʩʧʝʥʠʚʘʥʠʷ ʠ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʩʩ ʦʪ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʘ (ʪʘʙʣ. 

1). 

 

ʊʘʙʣʠʮʘ 1.  

ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʱʝʣʦʯʝʩʦʜʝʨʞʘʱʝʛʦ ʨʘʩʪʚʦʨʘ  ʥʘ ʩʚʦʡʩʪʚʘ ʧʝʥʳ 

ʉʦʩʪʘʚ  

ʨʘʩʪʚʦʨʘ 
 

ɺʠʜ  

ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ 

ʂʨʘʪʥʦʩʪʴ 

ʧʝʥʳ 

ʇʣʦʪʥʦʩʪʴ 

ʧʝʥʳ, 

ʢʛ/ʤ3 

 

ʂʘʯʝʩʪʚʝʥʥʘʷ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʥʳ  

ʨʘʟʤʝʨ ʫʩʪʦʡʯʠʚʦʩʪʴ 

NaOH : ʚʦʜʘ 

(1:1) 

Fairy 1,6 690 ʢʨʫʧʥʳʝ ʥʠʟʢʘʷ 

Zelle ï 1 8,5 130 ʤʝʣʢʠʝ ʚʳʩʦʢʘʷ 

ʋʥʠʧʦʨ 7,5 150 ʩʨʝʜʥʠʝ ʩʨʝʜʥʷʷ 

Na2CO3 

Fairy 2,0 590 ʢʨʫʧʥʳʝ ʩʨʝʜʥʷʷ 

Zelle ï 1  8,0 150 
ʦʯʝʥʴ    

ʤʝʣʢʠʝ 
ʚʳʩʦʢʘʷ 

ʋʥʠʧʦʨ 2,5 480 ʤʝʣʢʠʝ ʥʠʟʢʘʷ 

Na2O(SiO2)n 

Fairy 7,0 180 
ʦʯʝʥʴ  

ʤʝʣʢʠʝ 
ʚʳʩʦʢʘʷ 

Zelle ï 1 6,5 190 ʤʝʣʢʠʝ ʚʩrʦʢʘʷ 

ʋʥʠʧʦʨ 6,5 190 ʩʨʝʜʥʠʝ ʩʨʝʜʥʷʷ 

Na2O(SiO2)n: 

NaOH 

(1:1) 

Fairy 7,0 170 ʤʝʣʢʠʝ ʚʳʩʦʢʘʷ 

Zelle ï 1 9,0 130 ʤʝʣʢʠʝ ʚʳʩʦʢʘʷ 

ʋʥʠʧʦʨ 7,0 170 ʩʨʝʜʥʠʝ ʥʠʟʢʘʷ 

Na2O(SiO2)n: 

Na2CO3 

(1:1) 

Fairy 6,5 190 ʤʝʣʢʠʝ ʚʳʩʦʢʘʷ 

Zelle ï 1  8,0 150 ʤʝʣʢʠʝ ʚʳʩʦʢʘʷ 

ʋʥʠʧʦʨ 2,5 480 ʢʨʫʧʥʳʝ ʥʠʟʢʘʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʝʠʥʦʚʦʛʦ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ ʋʥʠʧʦʨ ʜʣʷ ʱʝʣʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʥʳ ʪʨʝʙʫʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʝʥʘ ʠʟ ʨʘʩʪʚʦʨʘ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ ʠ 

ʋʥʠʧʦʨʘ ʨʘʟʨʫʰʘʝʪʩʷ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ ʧʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ ʩʤʝʩʠʪʝʣʷ. ʉʦʩʪʦʷʥʠʝ ʧʝʥ ʥʘ ʦʩʥʦʚʝ 

ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ Fairy ʥʝʦʜʥʦʟʥʘʯʥʦ: ʤʝʣʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʚʳʩʦʢʘʷ 
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ʫʩʪʦʡʯʠʚʦʩʪʴ ï ʥʘ ʦʩʥʦʚʝ ʞʠʜʢʦʤ ʩʪʝʢʣʝ; ʢʨʫʧʥʦʧʦʨʠʩʪʘʷ ʣʝʛʢʦ ʨʘʟʨʫʰʘʝʤʘʷ  ï  ʠʟ ʨʘʩʪʚʦʨʘ 

NaOH.       

ʀʩʧʳʪʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʨʘʟʣʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʧʦʜʪʚʝʨʜʠʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʤʝʣʢʦʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ (ʪʘʙʣ. 1). 

ʇʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʰʣʘʢʦʱʝʣʦʯʥʦʛʦ ʚʷʞʫʱʝʛʦ, ʟʘʪʚʦʨʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘʤʠ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʨʷʜʫ ʚʦʟʨʘʩʪʘʥʠʷ: Na2CO3ĄNaOHĄNa2O(SiO2)n. 

ɺʳʷʚʣʝʥʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ ʟʘʪʚʦʨʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʨʘʩʪʚʦʨʦʤ Na2O(SiO2)n ʠ NaOH , 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʢʦʨʝʥʠʝ ʪʚʝʨʜʝʥʠʷ ʚʷʞʫʱʝʛʦ ʠ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʯʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʠʜʨʦʦʢʩʠʜʘ ʥʘʪʨʠʷ ʚ ʩʦʩʪʘʚʝ      ʰʣʘʢʦʱʝʣʦʯʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ çʞʠʜʢʦʝ ʩʪʝʢʣʦ : ʰʣʘʢè, ʨʘʚʥʳʤ ç1 : 1,75è, ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʠʪʴ 

ʜʦʧʫʩʪʠʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʦʢʩʠʜʘ ʥʘʪʨʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʤʧʳ ʪʚʝʨʜʝʥʠʷ 

ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʡ ʚʩʧʝʥʠʚʘʝʤʦʩʪʠ ʤʘʩʩʳ. ʆʧʪʠʤʘʣʴʥʘʷ ʜʦʙʘʚʢʘ ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʦʢʩʠʜʘ 

ʥʘʪʨʠʷ 10 ï 30% ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʪʘʚʘ ʰʣʘʢʦʱʝʣʦʯʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ʇʦʚʳʰʝʥʠʝ ʜʦʣʠ 

NaOH ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʟʠʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʦʨʠʩʪʦʩʪʠ 

ʧʝʥʦʙʝʪʦʥʘ.  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʟʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷʭ 

ʚʳʷʚʠʣʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʚʠʜʘ ʧʝʥʦʢʦʥʮʝʥʪʨʘʪʘ  ʥʘ ʩʚʦʡʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʤʘʩʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʆʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʧʝʥʦʙʝʪʦʥʘ ʥʘ ʦʩʥʦʚʝ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ Fairy ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʨ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʯʝʤ ʩʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʘʣʘ ʠʟ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ Zelle ï 1 

(ʨʠʩ. 1). 

 
 

ʈʠʩʫʥʦʢ 1 ï  ʉʪʨʫʢʪʫʨʘ ʰʣʘʢʦʱʝʣʦʯʥʳʭ ʢʦʤʧʦʟʠʮʠʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ɺʳʚʦʜʳ. 

ʇʦʨʠʟʘʮʠʷ ʱʝʣʦʯʝʩʠʣʠʢʘʪʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʤ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ, 

ʩʦʩʪʘʚʦʤ  ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʣʦʯʥʦʛʦ ʟʘʪʚʦʨʠʪʝʣʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʪʚʦʨʠʪʝʣʷ ʞʠʜʢʦʩʪʠ ʩ ʚʳʨʘʞʝʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʠ ʨʝʛʫʣʠʨʫʝʤʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʧʦʨʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩ ʚʳʩʦʢʦʡ 

ʚʩʧʝʥʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʩʨʝʜʝ ʟʘʪʚʦʨʠʪʝʣʷ. 

ʈʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʦʨʤʦʚʦʯʥʳʭ ʩʤʝʩʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʤʝʣʢʦʧʦʨʠʩʪʦʡ ʧʝʥʦʤʘʩʩʳ ʩ ʟʘʤʢʥʫʪʳʤʠ  

Fairy Zelle ï 1 
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ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ  ʷʯʝʡʢʘʤʠ.                                      

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʧʦʨʠʟʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ 

ʚʩʧʝʥʝʥʥʦʛʦ ʥʘʧʦʣʥʝʥʥʦʛʦ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ / ʖ.ʇ. ʂʘʨʥʘʫʭʦʚ [ʠ ʜʨ.] // ʀʟʚʝʩʪʠʷ ʚʫʟʦʚ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ. ï 2003. ï ˉ 2. ï   ʉ. 59 ï 63. 

2. ʄʠʨʶʢ ʆ.ɸ. ʗʯʝʠʩʪʳʝ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ  // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-
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ʋɼʂ 637.072 

ɼ.ʂ. ʅʘʛʘʨʦʢʦʚʘ  

ʉʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ɼ.ʉ. ʐʭʘʣʘʭʦʚ  

ʉʪʫʜʝʥʪ 5 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʨʘʩʥʦʜʘʨ 

 

ɸʅɸʃʀɿ ʈʓʅʂɸ ʇʆʃʋʌɸɹʈʀʂɸʊʆɺ ɺ ʈʆʉʉʀʀ 

 

ɸʥʥʦʪʘʮʠʷ: ʉʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʳʥʢʦʚ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʨʳʥʦʢ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʚ 

ʈʦʩʩʠʠ ʠ ʜʠʥʘʤʠʢʘ ʝʛʦ ʨʘʟʚʠʪʠʷ ʧʦ ʨʝʛʠʦʥʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʧʨʦʜʫʢʪʳ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʧʨʦʜʫʢʪʳ ʛʣʫʙʦʢʦʡ ʟʘʤʦʨʦʟʢʠ 

ʄʝʥʷʶʱʠʡʩʷ ʩʪʠʣʴ ʞʠʟʥʠ, ʝʝ ʨʠʪʤ ʠ ʪʝʥʜʝʥʮʠʠ ʜʠʢʪʫʶʪ ʩʚʦʠ ʫʩʣʦʚʠʷ. ɼʝʬʠʮʠʪ 

ʚʨʝʤʝʥʠ ʟʘʩʪʘʚʣʷʝʪ ʥʘʩ ʵʢʦʥʦʤʠʪʴ ʝʛʦ ʥʘ ʚʩʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʠʱʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʨʘʩʪʝʪ ʯʠʩʣʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʷʩʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [1, ʩ. 20]. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʷʩʥʦʛʦ ʨʳʥʢʘ ï ʧʝʨʝʭʦʜ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ 

ʟʘʤʦʨʦʞʝʥʥʦʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʭʣʘʞʜʝʥʥʫʶ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʫʶ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʠ 

ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʧʦʢʘʟʳʚʘʝʪ ʩʝʛʤʝʥʪ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʷʩʘ ʠ ʥʘʪʫʨʘʣʴʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʕʪʫ 

ʪʝʥʜʝʥʮʠʶ ʦʪʤʝʯʘʶʪ ʠ ʘʥʘʣʠʪʠʢʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ ʄʦʩʢʚʳ, ʚ 

ʧʨʝʡʩʢʫʨʘʥʪʘʭ ʢʦʤʧʘʥʠʡ ʩʨʝʜʠ ʚʩʝʭ ʚʠʜʦʚ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ï ʤʷʩʦ, ʢʦʣʙʘʩʥʳʝ ʠʟʜʝʣʠʷ, 

ʢʦʥʩʝʨʚʳ ʠ ʧʨ., ʦʭʣʘʞʜʝʥʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʩʦʩʪʘʚʣʷʶʪ ʧʦʨʷʜʢʘ 12%. 

ʋʯʘʩʪʥʠʢʠ ʨʳʥʢʘ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʠ ʩʪʘʣʠ ʧʦʢʫʧʘʪʴ ʙʦʣʴʰʝ ʦʭʣʘʞʜʝʥʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʚʨʘʟʚʝʩ. ɼʦʣʷ ʠʭ ʧʨʦʜʘʞ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 65 % (ʚ ʬʘʩʦʚʘʥʥʦʤ ʚʠʜʝ ð 35 %). 

ʇʦʵʪʦʤʫ ʫʢʨʝʧʣʷʶʪʩʷ ʧʦʟʠʮʠʠ ʨʦʟʥʠʯʥʳʭ ʩʝʪʝʡ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʭʣʘʞʜʝʥʥʳʭ ʤʷʩʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʛʦʨʦʜʦʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʧʨʦʜʫʢʮʠʠ ʤʝʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ 

ʢʘʢ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʭ ʮʝʥʘ, ʜʘʞʝ ʥʘ ʧʨʦʜʫʢʮʠʶ ʚʳʩʦʢʦʛʦ ʮʝʥʦʚʦʛʦ ʩʝʛʤʝʥʪʘ, ʥʠʞʝ (ʧʨʠ 

ʩʦʚʝʨʰʝʥʠʠ ʧʦʢʫʧʢʠ ʮʝʥʦʚʦʡ ʬʘʢʪʦʨ ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʳʭ ʧʦʟʠʮʠʷʭ). 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʨʘʙʦʪʘʶʪ ʥʘʜ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ, 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʝʮʝʧʪʫʨʳ ʠ ʫʧʘʢʦʚʢʫ, ʨʘʩʰʠʨʷʶʪ ʘʩʩʦʨʪʠʤʝʥʪ, ʧʨʦʜʫʤʳʚʘʶʪ 

ʚʦʧʨʦʩʳ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʪʦʚʘʨʦʚ [2, ʩ. 78, 3, ʩ. 147]. 
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ʈʳʥʦʢ ʧʨʦʜʫʢʪʦʚ ʛʣʫʙʦʢʦʡ ʟʘʤʦʨʦʟʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ 

ʩʝʛʤʝʥʪʦʚ ʤʷʩʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʟʘʤʦʨʦʞʝʥʥʳʝ ʦʚʦʱʠ, ʛʨʠʙʳ, ʪʝʩʪʦ (ʠʟʜʝʣʠʷ ʠʟ ʪʝʩʪʘ, 

ʚʳʧʝʯʢʘ, ʧʠʮʮʘ), ʤʦʨʝʧʨʦʜʫʢʪʳ. 

ʉʪʨʫʢʪʫʨʘ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʟʘʧʘʜʥʦʛʦ. ʉʝʡʯʘʩ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʥʘ ʪʘʢʦʤ ʨʳʥʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʤʦʨʦʞʝʥʥʳʝ ʦʚʦʱʠ ʠ 

ʷʛʦʜʳ. ɺ ʈʦʩʩʠʠ ʧʦʢʘ ʧʨʝʚʘʣʠʨʫʶʪ ʧʨʦʜʫʢʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʠʥʘʨʥʦʡ 

ʪʨʘʜʠʮʠʠ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʜʘʥʥʦʛʦ ʨʳʥʢʘ (70 %) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʷʩʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʣʝʛʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ; ʥʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʨʝʥʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʜʦʣʷ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʙʫʜʝʪ ʨʘʩʪʠ, ʩʠʣʴʥʳʝ ʙʨʝʥʜʳ 

ʚʳʪʝʩʥʷʪ ʙʦʣʝʝ ʩʣʘʙʳʝ ʪʦʨʛʦʚʳʝ ʤʘʨʢʠ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʢʨʫʧʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʩʤʦʛʫʪ ʚʳʡʪʠ ʥʘ ʬʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ. ʅʘʠʙʦʣʝʝ ʝʤʢʠʤʠ ʣʦʢʘʣʴʥʳʤʠ ʨʳʥʢʘʤʠ ʤʷʩʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʷʚʣʷʶʪʩʷ ʨʳʥʢʠ ʄʦʩʢʚʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ ʠ ʜʨ [4, ʩ. 

23, 5, ʩ. 151]. 

ʇʦʪʨʝʙʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʦʜʥʦʨʦʜʥʦ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʬʦʨʤʘʪʘ ʪʦʨʛʦʚʣʠ. 

ʇʝʣʴʤʝʥʠ ʠ ʢʦʪʣʝʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʪʦʨʛʦʚʳʭ ʪʦʯʝʢ. ɹʣʠʥʯʠʢʠ, 

ʤʘʥʪʳ, ʤʷʩʥʦʡ ʬʘʨʰ, ʬʘʨʰʠʨʦʚʘʥʥʳʝ ʦʚʦʱʠ, ʤʷʩʥʳʝ ʨʫʣʝʪʳ ʠ ʥʘʨʝʟʘʥʥʦʝ ʤʷʩʦ ʚ 

ʘʩʩʦʨʪʠʤʝʥʪʝ (ʛʫʣʷʰ, ʘʟʫ, ʘʥʪʨʝʢʦʪʳ, ʙʝʬʩʪʨʦʛʘʥʦʚ, ʣʘʥʛʝʪʳ ʠ ʜʨ.) ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʦʣʴʟʫʶʪʩʷ ʩʧʨʦʩʦʤ ʥʘ ʨʳʥʢʘʭ ʠ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ; ʛʦʪʦʚʳʝ ʚʪʦʨʳʝ ʙʣʶʜʘ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ. 

ʉʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩʚʷʟʘʥ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʧʨʦʩʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʦʪʨʝʙʣʝʥʠʷ. ɿʘ ʧʝʨʠʦʜ 2001-

2013 ʛʛ. ʦʙʲʝʤ ʠʭ ʚʳʧʫʩʢʘ ʫʚʝʣʠʯʠʣʩʷ ʚ 9,2 ʨʘʟʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʣʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ - ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʷʩʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʟʘ 2013 ʛ. 

 
ʈʠʩʫʥʦʢ 1 ï ɼʦʣʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ï ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʷʩʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʟʘ 2013 ʛ 

ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʜʦʣʶ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ 

(ʎʝʥʪʨʘʣʴʥʳʡ - 42 % ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ - 22 %) ʚ 2013 ʛ. ʧʨʠʭʦʜʠʣʦʩʴ ʙʦʣʝʝ 60% ʨʦʩʩʠʡʩʢʦʛʦ 

ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʢʨʫʧʥʝʡʰʠʝ ʨʦʩʩʠʡʩʢʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʠʤʝʥʥʦ ʚ ʵʪʠʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ [6, ʩ. 45]. 
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ʈʘʥʴʰʝ ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʧʦʢʫʧʢʠ ʠʤʝʣʘ ʩʪʦʠʤʦʩʪʴ, ʘ ʩʝʡʯʘʩ ʧʦʪʨʝʙʠʪʝʣʴ 

ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥʘ/ʢʘʯʝʩʪʚʦ, ʦʪʜʘʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʧʨʦʜʫʢʪʫ. ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʵʢʩʧʝʨʪʳ ʩʫʜʷʪ ʦʙ ʫʨʦʚʥʝ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʆʥʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʪʦʚ ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʩʪʠ, ʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝʤ ʝʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ [7, ʩ. 1257, 8, 

ʩ. 1172]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʤʷʩʘ ʢʫʨ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʪʘʢ 

ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ. ʊʘʢ, ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʨʷʜʫ ʩ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʘʟʜʝʣʢʦʡ ʢʫʨʠʥʳʭ ʪʫʰʝʢ ʧʨʠʤʝʥʷʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʚʳʧʫʩʢʘ 

ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʠʤʝʨ, ʢʫʨʠʥʳʝ ʛʨʫʜʢʠ ʙʝʟ ʢʦʞʠ [9, ʩ. 1180, 10, ʩ. 66]. 
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ɼ.ʂ. ʅʘʛʘʨʦʢʦʚʘ  

ʉʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ɼ.ʉ. ʐʭʘʣʘʭʦʚ  

ʉʪʫʜʝʥʪ 5 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʨʘʩʥʦʜʘʨ 

 

ʉʓʈʆʂʆʇʏɽʅʓɽ ʂʆʃɹɸʉʓ ʄɸɾʋʑɽʁʉʗ ʂʆʅʉʀʉʊɽʅʎʀʀ  

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʧʦʣʴʟʫʶʪʩʷ ʩʳʨʦʢʦʧʯʝʥʳʝ ʢʦʣʙʘʩʥʳʝ 

ʠʟʜʝʣʠʷ ʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʝʡ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʳʨʦʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩ ʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʝʡ: ʩʪʘʨʪʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʩʧʦʩʦʙʘ ʩʦʩʪʘʚʣʝʥʠʷ 

ʬʘʨʰʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʤʷʩʥʦʝ ʩʳʨʴʝ, ʤʠʢʨʦʬʣʦʨʘ, ʩʧʝʮʠʠ 

ʆʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʣʶʙʠʤʦʡ ʧʨʦʜʫʢʮʠʝʡ ʷʚʣʷʶʪʩʷ ʩʳʨʦʢʦʧʯʝʥʳʝ ʢʦʣʙʘʩʳ 

ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʆʩʥʦʚʥʫʶ ʠʭ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʪʠʧʠʯʥʳʝ ʥʝʤʝʮʢʠʝ ʧʨʦʜʫʢʪʳ. 

ʀʩʢʣʶʯʝʥʠʷʤʠ ʠʟ ʵʪʦʛʦ ʧʨʘʚʠʣʘ ʷʚʣʷʶʪʩʷ Ossewurst ʝʚʨʝʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʝ 

ʠʩʧʘʥʩʢʠʝ ʢʦʣʙʘʩʳ Sobrasada ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʧʨʠʢʠ [1, ʩ. 96, 2, ʩ. 32]. 

ɿʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʣʙʘʩ ʩ ʤʘʞʫʱʝʡʩʷ 

ʢʦʥʩʠʩʪʝʥʮʠʝʡ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʭ ʢʦʣʙʘʩ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʜʚʝ 

ʟʘʜʘʯʠ: ʫʜʝʨʞʠʚʘʪʴ ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʩʦʭʨʘʥʷʪʴ 

ʥʘʤʘʟʳʚʘʝʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʣʛʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʘʩʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʵʪʠʭ 

ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʤ [3. ʩ.1150, 4, ʩ. 32]. 

ʉʦʭʨʘʥʝʥʠʝ ʥʘʤʘʟʳʚʘʝʤʦʩʪʠ. 

ʅʘʤʘʟʳʚʘʝʤʦʩʪʴ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ, ʝʩʣʠ ʠʟʙʝʛʘʪʴ ʞʝʣʠʨʦʚʘʥʠʷ ʙʝʣʢʦʚ, ʘ ʪʘʢʞʝ ʝʩʣʠ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʩʫʰʢʫ ʢʦʣʙʘʩ. ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

Å ʦʪʦʙʨʘʪʴ ʧʦʜʭʦʜʷʱʫʶ ʩʪʘʨʪʦʚʫʶ ʢʫʣʴʪʫʨʫ, ʯʪʦʙʳ ʧʦʜʘʚʠʪʴ ʦʙʨʘʟʫʶʱʠʝ ʢʠʩʣʦʪʳ 

ʚ ʢʦʣʙʘʩʝ ʠ ʜʦʙʠʪʴʩʷ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʨʅ [5, ʩ. 77]. 

Å ʚʳʙʦʨ ʩʘʭʘʨʘ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʳʙʦʨʦʤ ʩʪʘʨʪʦʚʦʡ ʢʫʣʴʪʫʨʳ. ʇʦʣʥʳʡ ʦʪʢʘʟ 

ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʭʘʨʘ ʩ ʮʝʣʴʶ ʣʠʰʠʪʴ ʢʫʣʴʪʫʨʫ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʳ, 

ʧʦʩʢʦʣʴʢʫ ʩʘʭʘʨʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʤʷʩʘ, ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʥʠʞʝʥʠʝ ʨʅ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ 

ʩʠʣʴʥʳʤʠ ʢʠʩʣʦʪʦʦʙʨʘʟʫʶʱʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʭʘʨ ʥʝʦʙʭʦʜʠʤ ʢʘʢ 

ʟʘʚʝʨʰʘʶʱʘʷ ʥʦʪʘ ʚʦ ʚʢʫʩʝ ʢʦʣʙʘʩ [6, ʩ. 790]. 

Å ʧʨʠʤʝʥʷʪʴ ʩʧʦʩʦʙ ʢʫʪʪʝʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʤʷʩʥʘʷ ʤʘʪʨʠʮʘ. 

ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʯʘʩʪʠʮʳ ʙʝʣʢʘ ʦʢʨʫʞʘʶʪʩʷ ʞʠʨʥʦʡ 

ʧʣʝʥʢʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʠʟʙʝʞʘʪʴ ʩʚʷʟʳʚʘʥʠʷ ʤʝʞʜʫ ʥʠʤʠ [7, ʩ. 1020]. 

Å ʤʝʪʦʜ ʩʦʟʨʝʚʘʥʠʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʤʝʪʦʜ ʢʦʧʯʝʥʠʷ, ʥʝ ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴ ʩʠʣʴʥʦʡ ʦʩʫʰʢʠ. 

Å ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʝʨʠʣʴʥʳʝ ʦʙʦʣʦʯʢʠ ʣʠʙʦ ʦʙʦʣʦʯʢʠ ʩ 

ʦʯʝʥʴ ʥʠʟʢʦʡ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʦʜʥʘʢʦ ʵʪʦ ʜʦʧʫʩʪʠʤʦ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʜʫʢʪʦʚ, ʥʝ 

ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʢʦʧʯʝʥʠʶ. 

ʉʧʝʮʠʠ ʜʣʷ ʢʦʣʙʘʩ ʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʝʡ. 

ʆʙʳʯʥʦ ʩʧʝʮʠʠ - ʵʪʦ ʜʝʣʦ ʚʢʫʩʘ; ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʠʟ ʩʙʦʨʥʠʢʦʚ 

ʨʝʮʝʧʪʫʨ, ʢʨʦʤʝ ʪʦʛʦ ʤʥʦʛʠʝ ʬʠʨʤʳ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʤʝʩʝʡ ʩʧʝʮʠʠ ʜʣʷ ʢʦʣʙʘʩ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʦʪʦʚʳʭ ʩʤʝʩʝʡ ʚʘʞʥʦ ʟʥʘʪʴ ʩʦʩʪʘʚ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʘʭʘʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʤʝʩʴ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʩʦʚʝʪʦʚ ʧʦ ʚʳʙʦʨʫ ʩʧʝʮʠʡ [8, ʩ. 1115]: 
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Å ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʚʠʥʘ ʠ ʩʧʠʨʪʳ, ʜʦʧʦʣʥʷʶʱʠʝ ʘʨʦʤʘʪ, ʧʦʵʪʦʤʫ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʤʝʩʠ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʱʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʘʨʦʤʘʪʳ, ʦʜʥʘʢʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʭ ʜʝʡʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɹʦʣʝʝ ʧʨʠʝʤʣʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ, ʥʘʧʨʠʤʝʨ, ʪʱʘʪʝʣʴʥʦ 

ʜʦʟʠʨʦʚʘʥʥʳʡ ʥʘʪʫʨʘʣʴʥʳʡ ʨʦʤ. 

Å ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʩʤʝʩʝʡ ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʧʨʠʢʠ, ʥʦ ʥʝ ʜʣʷ ʧʨʠʜʘʥʠʷ ʚʢʫʩʘ. ʇʘʧʨʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʢʨʘʩʢʠ ʧʨʦʜʫʢʪʘ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʜʫʢʪʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ, ʪʘʢ ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʧʘʧʨʠʢʝ ʩʦʟʜʘʝʪʩʷ 

ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʚ ʥʠʭ ʙʦʣʴʰʝ ʤʷʩʘ. 

ʉʘʭʘʨʘ ʜʣʷ ʢʦʣʙʘʩ ʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʝʡ.  

ʉʫʱʝʩʪʚʫʝʪ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʚʦʧʨʦʩʦʤ ʚʢʫʩʘ ʠ ʨʝʘʣʴʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʉʘʭʘʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʢʫʩʘ. ʄʝʜ ʠ 

ʥʝʨʘʬʠʥʠʨʦʚʘʥʥʳʡ ʪʨʦʩʪʥʠʢʦʚʳʡ ʩʘʭʘʨ ʧʨʠʚʥʦʩʷʪ ʥʝ ʪʦʣʴʢʦ ʩʣʘʜʦʩʪʴ, ʥʦ ʪʘʢʞʝ ʠ 

ʩʦʙʩʪʚʝʥʥʳʡ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʨʦʤʘʪ [9, ʩ. 1725]. 

ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʢʦʣʙʘʩʘʭ ʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʜʦʧʫʩʪʠʤʦ ʣʠʰʴ ʦʯʝʥʴ 

ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʨʅ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʱʫʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʢʫʩ ʦʙʲʝʤ ʩʘʭʘʨʘ 

ʤʦʞʝʪ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠʟʣʠʰʥʝʡ ʢʠʩʣʦʪʥʦʩʪʠ [10, ʩ. 780]. 

ʇʦʩʦʣʦʯʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ. 

Å ʠʩʧʦʣʴʟʫʡʪʝ ʥʠʪʨʠʪʥʫʶ ʩʦʣʴ, ʥʦ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʥʠʪʨʘʪ (ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ 

ʥʠʪʨʘʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ). ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʜʦʟʘ (24) 25 ʛ/ ʢʛ 

Å ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʦʣʦʯʥʦʡ ʦʢʨʘʩʢʠ, ʜʦʟʠʨʦʚʢʘ 

0,3 (- 0,5) %. ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʥʝ ʜʦʙʘʚʣʷʶʪʩʷ ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʩʪʘʬʠʣʦʢʦʢʢʠ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʢʫʣʴʪʫʨʳ. 

ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʦʥʦʢʫʣʴʪʫʨʳ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʠʟ ʘʩʩʦʨʪʠʤʝʥʪʘ BioCarna ʷʚʣʷʣʠʩʴ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʣʙʘʩʘʭ ʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʝʡ. ɺ ʦʩʥʦʚʝ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʞʘʣʘ ʩʣʝʜʫʶʱʘʷ ʠʜʝʷ: ʤʳ ʥʝ ʥʫʞʜʘʝʤʩʷ ʚ ʚʳʨʘʙʘʪʳʚʘʶʱʠʭ ʤʦʣʦʯʥʫʶ 

ʢʠʩʣʦʪʫ ʙʘʢʪʝʨʠʷʭ, ʤʳ ʠʭ ʥʝ ʠʩʧʦʣʴʟʫʝʤ. ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʝʨʥʳʤ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ 

ʥʘʣʠʯʠʠ ʠʤʝʶʪʩʷ ʣʠʰʴ ʢʫʣʴʪʫʨʳ ʚʳʨʘʙʘʪʳʚʘʶʱʠʝ ʤʦʣʦʯʥʫʶ ʢʠʩʣʦʪʫ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʙʳʩʪʨʦʝ 

ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʨʅ. ʅʦ ʜʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʥʝ ʫʯʠʪʳʚʘʝʪ çʜʠʢʫʶè ʤʠʢʨʦʬʣʦʨʫ 

ʤʷʩʥʦʛʦ ʩʳʨʴʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʣʙʘʩ ʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʰʘʥʥʳʝ ʢʫʣʴʪʫʨʳ. ʇʦʪʦʤʫ ʩʝʡʯʘʩ ʨʘʟʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʤʷʛʢʦ ʧʦʜʢʠʩʣʷʶʱʠʝ LAB-ʢʫʣʴʪʫʨʳ, ʜʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʢʫʨʝʥʮʠʠ ʢʦʥʪʘʤʠʥʘʮʠʦʥʥʦʡ ʬʣʦʨʝ ʤʷʩʥʦʛʦ ʩʳʨʴʷ [11,ʩ.920, 12,ʩ.1708,13,ʩ.76]. 

ʉʦʩʪʘʚʣʝʥʠʝ ʬʘʨʰʘ ʢʦʣʙʘʩ ʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʝʡ. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʳʭ ʠ ʩʳʨʦʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩ ʤʘʞʫʱʝʡʩʷ ʩʤʝʩʠ ʚʦ ʚʩʝʭ ʫʯʝʙʥʠʢʘʭ 

ʦʧʠʩʳʚʘʶʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʢʫʪʪʝʨʦʚʘʥʠʷ. 

ʇʨʠ ʦʜʥʦʬʘʟʥʦʤ ʢʫʪʪʝʨʦʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʝʣʴʯʝʥʠʝ ʧʨʦʧʫʱʝʥʥʦʛʦ ʯʝʨʝʟ ʚʦʣʯʦʢ 

ʰʧʠʢʘ ʜʦ ʢʨʝʤʦʦʙʨʘʟʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʇʦʪʦʤ ʜʦʙʘʚʣʷʝʪʩʷ ʧʦʩʪʥʦʝ ʤʷʩʦ, ʪʦʞʝ ʧʨʦʧʫʱʝʥʥʦʝ 

ʯʝʨʝʟ ʚʦʣʯʦʢ ʩ ʜʠʘʤʝʪʨʦʤ ʨʝʰʝʪʢʠ 3 ʤʤ, ʠ ʢʫʪʪʝʨʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩʦ ʰʧʠʢʦʤ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʧʦʜʭʦʜʷʱʝʡ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ. 

ʇʨʠ ʜʚʫʭʬʘʟʥʦʤ ʩʧʦʩʦʙʝ ʢʫʪʪʝʨʦʚʘʥʠʷ, ʠʟʤʝʣʴʯʝʥʥʳʡ ʜʦ ʢʨʝʤʦʚʦʡ ʤʘʩʩʳ ʰʧʠʢ 

ʚʳʚʦʜʠʪʩʷ ʠʟ ʢʫʪʪʝʨʘ, ʧʦʟʞʝ ʨʘʟʜʝʣʴʥʦ ʢʫʪʪʝʨʫʝʪʩʷ ʧʦʩʪʥʦʝ ʤʷʩʦ ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ 

ʧʨʠʤʝʰʠʚʘʝʪʩʷ ʠʟʤʝʣʴʯʝʥʥʳʡ ʰʧʠʢ. ʇʨʠ ʦʙʦʠʭ ʩʧʦʩʦʙʘʭ ʚ ʢʦʥʮʝ ʜʦʙʘʚʣʷʝʪʩʷ ʩʦʣʴ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʰʧʠʢ ʦʙʚʦʣʘʢʠʚʘʝʪ ʯʘʩʪʠʮʳ ʧʦʩʪʥʦʛʦ ʤʷʩʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʪʨʫʜʥʦʩʪʠ ʩ ʮʚʝʪʦʦʙʨʘʟʦʚʘʥʠʝʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʧʣʦʭʦʛʦ 

ʢʨʘʩʥʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʧʫʩʪʠʪʴ ʯʝʨʝʟ ʤʷʩʦʨʫʙʢʫ ʧʦʩʪʥʦʝ ʤʷʩʦ ʩ ʥʠʪʨʠʪʥʦʡ 
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ʩʦʣʴʶ ʠ ʩʪʘʨʪʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʟʘ ʩʫʪʢʠ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʣʙʘʩ ʠ ʭʨʘʥʠʪʴ ʩʤʝʩʴ ʚ 

ʧʨʦʭʣʘʜʥʦʤ ʩʦʩʪʦʷʥʠʠ [14, ʩ. 1130]. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʦʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʰʧʠʢ. ɼʣʷ ʵʪʦʛʦ ʰʧʠʢ ʧʨʦʧʫʩʢʘʶʪ ʥʘ ʚʦʣʯʢʝ ʩ ʜʠʘʤʝʪʨʦʤ 

ʨʝʰʝʪʢʠ 3 ʤʤ ʠ ʦʩʪʘʚʣʷʶʪ ʥʘ ʩʫʪʢʠ ʩ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0- 4 ʦʉ. 

ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʣʙʘʩ. 

ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚʢʣʶʯʘʝʪ ʦʩʘʜʢʫ, ʢʦʧʯʝʥʠʝ ʠ ʩʫʰʢʫ. ʇʝʨʝʚʷʟʦʯʥʳʝ ʙʘʪʦʥʳ 

ʥʘʚʝʰʠʚʘʶʪ ʥʘ ʧʘʣʢʠ ʠ ʨʘʤʳ, ʧʦʜʚʝʨʛʘʶʪ ʦʩʘʜʢʝ ʚ ʪʝʯʝʥʠʝ 2- ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15-18 ʦʉ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 84-90 %. ʇʦʩʣʝ ʦʩʘʜʢʠ ʢʦʣʙʘʩʫ ʢʦʧʪʷʪ ʚ ʢʘʤʝʨʘʭ ʜʳʤʦʤ 

ʜʨʝʚʝʩʥʳʭ ʦʧʠʣʦʢ (ʱʝʧʳ) ʪʚʝʨʜʳʭ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʥʘʧʨʠʤʝʨ ʙʫʢʘ ʜʫʙʘ, ʦʣʴʭʠ, ʚ ʪʝʯʝʥʠʝ 

12-24 ʯʘʩʦʚ, ʧʨʠ 15-18 ʦʉ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 74-80 % ʠ ʩʢʦʨʦʩʪʠ ʝʛʦ ʜʚʠʞʝʥʠʷ 

0,2-0,5 ʤ/ʩ. ʉʳʨʦʢʦʧʯʝʥʳʝ ʢʦʣʙʘʩʳ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʠ ʩʫʰʘʪʩʷ 24-48 ʯʘʩʦʚ ʚ ʩʫʰʠʣʢʘʭ 

ʧʨʠ 15-18 ʦʉ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 79-85 % ʠ ʩʢʦʨʦʩʪʠ ʝʛʦ ʜʚʠʞʝʥʠʷ 0,1 ʤ/ʩ. 

ʍʨʘʥʝʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʟʜʝʣʠʡ ʚʦʟʤʦʞʥʦ ʜʦ 14-20 ʜʥʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10-15 ʦʉ [3, ʩ. 1156]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʳʨʦʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩ ʤʘʞʫʱʝʡʩʷ ʢʦʥʩʠʩʪʝʥʮʠʠ 

ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ʩ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʴʶ, ʚʳʩʦʢʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʴʶ, ʟʘ ʩʯʝʪ 

ʤʠʥʠʤʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʠ ʤʝʥʴʰʠʭ ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʚʝʨʜʳʤʠ ʩʳʨʦʢʦʧʯʝʥʳʤʠ ʢʦʣʙʘʩʘʤʠ.  
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ɼ.ʂ. ʅʘʛʘʨʦʢʦʚʘ  

ʉʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ɼ.ʉ. ʐʭʘʣʘʭʦʚ  

ʉʪʫʜʝʥʪ 5 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʨʘʩʥʦʜʘʨ 

 

ʇʈʀʄɽʅɽʅʀɽ ʂʆʄʇʃɽʂʉʅʓʍ ʉʄɽʉɽʁ ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ ʉʓʈʆʂʆʇʏɽʅʓʍ 

ʂʆʃɹɸʉ 

 

ɸʥʥʦʪʘʮʠʷ: ʉʳʨʦʢʦʧʯʝʥʳʝ ʢʦʣʙʘʩʳ - ʵʪʦ ʠʟʣʶʙʣʝʥʥʳʡ ʧʨʦʜʫʢʪ. ɺ ʨʘʙʦʪʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʝʣʦʯʥʳʭ ʩʤʝʩʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʤʝʥʷʝʤʳʭ ʩʪʘʨʪʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʤʷʩʥʦʝ ʩʳʨʴʝ, 

ʤʠʢʨʦʬʣʦʨʘ 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʳʨʦʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʫ ʤʷʩʥʦʛʦ 

ʩʳʨʴʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʟʨʝʚʘʥʠʷ ʩʳʨʴʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʫʭʠʤ ʠ ʦʙʱʠʡ 

ʫʨʦʚʝʥʴ ʝʛʦ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʥʠʟʢʠʤ [1, ʩ. 95, 2, ʩ. 50, 3, ʩ. 1150]. 

ʉʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʨʠ ʚʳʙʦʨʝ ʥʝʞʠʨʥʦʛʦ ʤʷʩʥʦʛʦ ʩʳʨʴʷ: 

ï ʢ ʦʙʨʘʙʦʪʢʝ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʤʷʩʦ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ; 

ï ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʨʥʦʝ ʤʷʩʦ, ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʭʣʘʞʜʝʥʥʦʝ ʤʷʩʦ, ʦʩʪʘʚʣʝʥʥʦʝ ʥʘ 

ʯʝʪʳʨʝ-ʧʷʪʴ ʜʥʝʡ ʜʣʷ ʩʦʟʨʝʚʘʥʠʷ; 

ï ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ DFD-ʤʷʩʦ. DFD-ʤʷʩʦ ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ 

ʚʘʨʝʥʳʭ ʧʨʦʜʫʢʪʦʚ. DFD-ʤʷʩʦ ʚʚʦʜʠʪ ʚ ʩʳʨʦʢʦʧʯʝʥʳʝ ʢʦʣʙʘʩʳ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʪʠʧʠʯʥʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʨʠʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʩʫʰʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴ ʚʦʜʫ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ, ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʠʤ ʤʷʩʥʳʤ ʘʨʦʤʘʪʦʤ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʘʨʦʤʘʪʘ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ [4,ʩ.20, 5,ʩ.77]; 

ï ʤʷʩʦ ʜʦʣʞʥʦ ʙʳʪʴ çʩʫʭʠʤè, ʧʦʵʪʦʤʫ ʥʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ PSE-ʤʷʩʦ, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʤʷʩʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʨʝʚʨʘʱʝʥʠʷʤ 

ʤʠʦʛʣʦʙʠʥʘ; 

ï ʧʨʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʠ ʩʣʝʜʫʝʪ ʜʘʪʴ ʟʘʤʦʨʦʞʝʥʥʦʤʫ ʤʷʩʫ ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʤʷʩʥʦʛʦ ʩʦʢʘ. 

ʉʦʣʴ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʢʫʩ ʩʫʭʠʭ ʢʦʣʙʘʩ; ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʥʦʛʦ çʩʦʣʝʥʦʛʦè ʚʢʫʩʘ ʦʥʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚ ʩʫʭʠʭ ʢʦʣʙʘʩʘʭ ʘʨʦʤʘʪ ʩʦʟʨʝʚʰʝʛʦ ʤʷʩʘ. 

ɺ ʢʠʩʣʦʡ ʩʨʝʜʝ ʥʠʪʨʠʪ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʦʢʠʩʴ ʘʟʦʪʘ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʦʢʨʘʩʢʠ. ɺ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʩʦʟʨʝʚʘʥʠʷ ʫʨʦʚʝʥʴ ʨʅ ʩʫʭʠʭ ʢʦʣʙʘʩ ʩʣʘʙʦʢʠʩʣʳʡ (5,8 

- 6,2). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʨʘʩʢʠ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ. ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʘ ʪʘʢʞʝ ʘʩʢʦʨʙʘʪ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʞʝʣʘʝʤʦʡ ʢʨʘʩʥʦʡ ʦʢʨʘʩʢʠ ʢʦʣʙʘʩʳ. ʕʪʦʪ ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʥʝ ʪʦʣʴʢʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʨʅ, ʥʦ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ [6, ʩ. 775, 7,ʩ.789, 

8,ʩ.1724]. 

ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʩʘʭʘʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʶʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ [9, ʩ. 

1129]: 

1) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʭʠʭ ʢʦʣʙʘʩ: 
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2) ʞʝʣʘʪʝʣʴʥʳʡ ʧʨʦʬʠʣʴ ʘʨʦʤʘʪʘ: 

3) ʢʘʢʘʷ ʩʪʝʧʝʥʴ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʩʦʟʨʝʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ? ʏʝʤ ʪʦʯʥʝʝ 

ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʦʟʨʝʚʘʥʠʷ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʥʘʩʳʱʝʥʥʦʩʪʴ 

ʢʦʧʯʝʥʠʷ, ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʪʝʤ ʙʦʣʴʰʝ ʩʘʭʘʨʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʦ. 

4) ʢʘʢʠʝ ʧʨʝʜʝʣʴʥʳʝ ʩʨʦʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ? ɽʩʣʠ ʚʨʝʤʝʥʠ 

ʜʦʩʪʘʪʦʯʥʦ, ʧʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ, ʜʦʩʪʠʛʥʫʪ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʥʳʭ ʉʘʭʘʨʦʚ; ʥʘʠʣʫʯʰʠʡ ʩʧʦʩʦʙ ʜʦʩʪʠʛʥʫʪʴ ʙʳʩʪʨʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʪʦʠʪ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʢʩʪʨʦʟʳ. 

5) ʢʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʮʝʧʪʫʨʳ ʬʠʢʩʠʨʦʚʘʥʳ? 

ɺ ʭʦʜʝ ʩʦʟʨʝʚʘʥʠʷ ʩʫʭʠʭ ʢʦʣʙʘʩ ʤʦʥʦʩʘʭʘʨʠʜʳ (ʜʝʢʩʪʨʦʟʘ) ʬʝʨʤʝʥʪʠʨʫʶʪʩʷ ʥʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ. ʇʦʩʣʝ ʠʭ ʧʦʣʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʥʝʢʦʪʦʨʳʝ ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ ʤʦʛʫʪ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ 

ʢ ʜʠʩʘʭʘʨʠʜʘʤ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʬʝʨʤʝʥʪʘʮʠʠ. ʏʘʩʪʴ ʩʪʘʨʪʦʚʳʭ ʢʫʣʴʪʫʨ ʪʘʢʞʝ ʤʦʛʫʪ 

ʬʝʨʤʝʥʪʠʨʦʚʘʪʴ ʧʦʣʠʩʘʭʘʨʠʜʳ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ ʩʣʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʧʦʜʦʙʥʦʡ 

ʘʜʘʧʪʘʮʠʠ ʚ ʩʦʟʨʝʚʘʶʱʝʡ ʢʦʣʙʘʩʝ ʠʟ-ʟʘ ʙʘʨʴʝʨʦʚ, ʚʦʟʜʚʠʛʥʫʪʳʭ ʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʦʢʠʩʣʝʥʠʷ ʠ 

ʩʫʰʢʠ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʨʝʮʝʧʪʫʨʳ [10,ʩ.220, 11,ʩ.1710, 12,ʩ.77]. 

ɺ ʩʫʭʠʭ ʢʦʣʙʘʩʘʭ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʙʲʝʤʳ ʢʠʩʣʦʪʳ ʠ ʨʝʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʢʨʠʚʳʭ ʫʨʦʚʥʷ 

ʨʅ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʮʝʧʪʫʨʳ, ʩʪʘʨʪʦʚʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʩʦʟʨʝʚʘʥʠʷ [13, ʩ. 1020]. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʦʟʨʝʚʘʥʠʷ ʠ ʩʫʰʢʠ ʩʳʨʦʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩ ʠʩʧʦʣʴʟʫʶʪ ʜʦʙʘʚʢʠ 

ʛʣʶʢʦʥʦ-ʜʝʣʴʪʘ-ʣʘʢʪʦʥ (ɻɼʃ). ɻɼʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʛʠʜʨʠʜ ʛʣʶʢʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʇʨʠ 

ʢʦʥʪʘʢʪʝ ʩ ʚʦʜʦʡ, ʦʥ ʩʥʦʚʘ ʦʙʨʘʟʫʝʪ ʛʣʶʢʦʥʦʚʫʶ ʢʠʩʣʦʪʫ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʨʅ. 

ʅʘʛʨʝʚ ʫʩʢʦʨʷʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʠʩʣʦʪʳ. ɻɼʃ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʫʭʠʭ 

ʢʦʣʙʘʩ ʙʣʘʛʦʜʘʨʷ ʩʣʝʜʫʶʱʠʤ ʤʦʤʝʥʪʘʤ [14, ʩ. 1120]: 

ï ʙʳʩʪʨʦʝ ʫʧʣʦʪʥʝʥʠʝ ʢʦʥʩʠʩʪʝʥʮʠʠ ʟʘ ʩʯʝʪ ʙʳʩʪʨʦʛʦ ʩʥʠʞʝʥʠʷ ʨʅ. ʕʪʦ ʪʘʢʞʝ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʬʘʨʰ ʢʦʣʙʘʩ ʩ ɻɼʃ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʙʠʪ ʚ ʦʙʦʣʦʯʢʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʝʛʦ ʩʦʩʪʘʚʣʝʥʠʷ; 

ï ʫʩʢʦʨʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʨʘʩʢʠ ʧʫʪʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʠʪʨʠʪʘ ʜʦ ʦʢʠʩʠ ʘʟʦʪʘ 

(ʚʳʟʚʘʥʥʦʝ ʢʠʩʣʦʪʦʡ). 

ï ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʩʥʠʞʝʥʠʶ ʨʅ; ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻɼʃ.  

ɺ ʪʝʭʥʦʣʦʛʠʠ ʩʳʨʦʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩ ʥʝʤʘʣʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʨʪʦʚʳʭ 

ʢʫʣʴʪʫʨ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʙʳʩʪʨʝʝ, 

ʵʢʦʥʦʤʠʯʥʝʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʝʝ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ. 

ɺʚʝʜʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʫ ʩʳʨʦʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩ, ʩʦʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʩʤʝʩʝʡ ʜʣʷ 

ʩʦʟʨʝʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ 

ʧʦʚʳʰʝʥʠʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ.   
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