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ɸʅʆʊɸʎɯʗ 

 

ʉʪʝʮʝʥʢʦ ɸ.ɯ. ʃʽʪʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʚ ʤʝʞʘʭ ʂʨʝʩʽʚʩʴʢʦʾ, ʇʘʚʣʽʚʩʴʢʦʾ 

ʪʘ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʦʢ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. ï ʈʫʢʦʧʠʩ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 04.00.21 ï ʣʽʪʦʣʦʛʽʷ. ï ɼʝʨʞʘʚʥʘ ʥʘʫʢʦʚʘ ʫʩʪʘʥʦʚʘ çʎʝʥʪʨ ʧʨʦʙʣʝʤ 

ʤʦʨʩʴʢʦʾ ʛʝʦʣʦʛʽʾ, ʛʝʦʝʢʦʣʦʛʽʾ ʪʘ ʦʩʘʜʦʚʦʛʦ ʨʫʜʦʫʪʚʦʨʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ 

ʥʘʫʢ ʋʢʨʘʾʥʠè. ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2021. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʣʽʪʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ 

ʤʽʥʝʨʘʣʦʛʽʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʚʘʣʴʥʠʭ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʛʦ ʈʦʛʫ. 

ɸʚʪʦʨʦʤ ʜʦʩʣʽʜʞʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʘ ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ 

ʧʘʣʝʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ, ʾʭ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʥʘʧʨʷʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʫ ʧʨʠʨʦʜʥʦʤʫ 

ʟʘʣʷʛʘʥʥʽ ʪʘ ʟʘʩʢʣʘʜʦʚʘʥʠʭ ʫ ʚʽʜʚʘʣʘʭ. ʇʦʙʫʜʦʚʘʥʽ ʛʝʦʣʦʛʦ-ʣʽʪʦʣʦʛʽʯʥʽ ʨʦʟʨʽʟʠ, 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʢʦʣʦʥʢʘ ʨʘʡʦʥʫ, ʚʠʢʦʥʘʥʘ ʢʦʨʝʣʷʮʽʷ ʨʦʟʨʽʟʽʚ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʤʽʞ 

ʨʦʜʦʚʠʱʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʩʢʣʘʜʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʽʜ 

ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʻʬʫ  

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʘʢʦʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʫ ʾʭ ʨʦʟʨʽʟʽ ʚʘʞʢʠʭ (ʯʦʨʥʠʭ, ʢʦʣʴʦʨʦʚʠʭ ʽ 

ʙʣʘʛʦʨʦʜʥʠʭ) ʤʝʪʘʣʽʚ ʽ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʙʫʤʦʚʣʝʥʠʡ ʩʧʝʮʠʬʽʢʦʶ 

ʧʨʦʮʝʩʽʚ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʥʘ ʚʠʚʯʝʥʽʡ ʪʝʨʠʪʦʨʽʾ. ʋ ʤʝʞʘʭ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʚʠʜʽʣʝʥʽ 

ʯʦʪʠʨʠ ʨʽʟʥʦʚʽʢʦʚʽ ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʟʦʥʠ: ɯ - ʧʘʣʝʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʘ ʢʦʨʘ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ Pb, La,Zr, Y, Yb, Sc; ɯɯ- ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʽ ʤʦʨʩʴʢʽ 

ʧʽʩʢʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʈ (ʇʘʚʣʽʚʩʴʢʘ ʪʘ ʂʨʝʩʽʚʩʴʢʘ ʜʽʣʷʥʢʘ), Cu, Pb, Mn, V, Zr, Ga, 

Yb, Bi, Mo (ɻʣʝʶʚʘʪʩʴʢʘ); ɯɯɯ- ʚʽʜʢʣʘʜʠ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ ʟ ʟʦʣʦʪʦ-ʩʨʽʙʥʦʶ 

ʤʝʪʘʣʦʛʝʥʽʯʥʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ, IVï ʩʫʯʘʩʥʽ ʚʽʜʢʣʘʜʠ (ʪʨʘʚʝʨʪʠʥʠ). 
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ʋʧʝʨʰʝ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʂʨʠʚʦʨʽʞʞʽ ʚʩʪʘʥʦʚʣʝʥʽ ʽ ʦʧʠʩʘʥʽ ʪʨʘʚʝʨʪʠʥʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʧʦʚôʷʟʘʥʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʜʽʷʣʴʥʽʩʪʶ ʭʚʦʩʪʦʩʭʦʚʠʱ ʛʽʨʥʠʯʦ-

ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ, ʘ ʩʘʤʝ ʽʟ ʚʠʭʦʜʦʤ ʪʝʭʥʽʯʥʠʭ ʚʦʜ ʩʪʘʚʢʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ 

ʥʘ ʧʦʚʝʨʭʥʶ. 

ɸʥʘʣʽʟ ʦʙôʻʤʥʦʾ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʫ ʦʩʘʜʦʚʠʭ ʰʘʨʽʚ ʧʘʣʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʥʥʦʛʦ 

ʚʽʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ, ʘʢʪʠʚʥʠʭ ʟ 

ʜʦʢʝʤʙʨʽʶ ʽ ʜʦ ʩʫʯʘʩʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ. ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʢʦʤʧʣʝʢʩʥʠʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʨʽʟʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʽ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʩʭʝʤ, ʘ ʪʘʢʦʞ 

ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʛʝʦʣʦʛʽʾ ʽ ʧʦʰʫʢʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ ʥʝʦʛʝʥʫ ʪʘ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʛʨʘʥʽʪʽʚ ʽ 

ʤʽʛʤʘʪʠʪʽʚ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʢʘʦʣʽʥʽʪʦʚʦʛʦ, ʢʚʘʨʮʦʚʦʛʦ, ʮʠʨʢʦʥʦʚʦʛʦ ʪʘ ʽʥʰʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ, ʂʨʠʚʦʨʽʟʴʢʠʡ ʙʘʩʝʡʥ, ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʛʨʘʥʽʪʠ 

ʽ ʤʽʛʤʘʪʠʪʠ, ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ, ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʪʨʘʚʝʨʪʠʥʠ, ʭʚʦʩʪʦʩʭʦʚʠʱʝ, ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ABSTRACT 

 
Stetsenko A.I. Lithological characteristics and prospects of complex use of 

overburden sedimentary rocks within the Kresivska, Pavlivska and Gleyuvatska sections 

of the Kryvyi Rih basin.ï Manuscript. 

The thesis for the degree of the Philosophy Doctor of Geological Sciences, 

specialty 04.00.21 ï Lithology. ï State Scientific Institution "Center for Marine Geology, 

Geoecology and Sedimentary Ore Formation of the National Academy of Sciences of 

Ukraine". Institute of Geological Sciences, National Academy of Science of Ukraine. 

Kyiv, 2021. 

The thesis is devoted to the study of the lithological features and mineralogical 

substantiation of the complex use of sedimentary rocks in the central part of Kryvyi Rih. 

The main results of work are obtained on the basis of processing of primary materials of 

geological observations of sedimentary rocks in the open pits and natural outcrops of the 

Kryvyi Rih basin. 

The author studies the feature of the geological structure and mineral composition 

of the Paleozoic-Cenozoic sediments in the central part of the Kryvyi Rih iron ore basin, 

their origin and directions of integrated use. New data on the mineral composition of 

sedimentary rocks in the natural occurrence and accumulated in the dumps are obtained. 

The geologic-lithological section, the stratigraphic column of the district, and the 

correlation of the sections of sedimentary rocks between the deposits have been 

constructed. Dependence of power and composition of sedimentary rocks on the nature 

of the Precambrian basement lay is established. It is determined that on its elevated sites 

a powerful layer of weathering crust was formed, while in the lower part formed a variety 

of lithological shifts of coastal-marine and continental sedimentary rocks. 

The influence of accessory minerals on the metallogenic specialization of rocks of 

the sedimentary complex is established. The distribution of chemical elements in the 

sedimentary section, which has a pronounced logical character, is investigated. 

Significant accumulation of a wide range of chemical elements exceeding the value of 

Clark (Zr, Y, Yb, Sc, Pb, La, Au) is found predominantly in the lower and upper parts of 
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the section. Importance is the concentration of gold (100 mg / ton) in the Quaternary 

eolian soils of the area.The performed studies allowed to divide the rock of the 

sedimentary cover into four age-old lithologic-geochemical zones: I - Paleozoic-

Cenozoic weathering crust; II ïPaleogene- Neogene sea sand; ɯɯɯ - deposits of the 

Quaternary period, IV ïmodern  sediments (travertines). 

The author analyzes the ecological situation that has developed in the city of Kryvyi 

Rih in general and in particular in its central part, which is an urgent problem for the city 

and for preservation of the environment. The general description of the objects of modern 

technogenic loading in the territory of the central part of Kryvyi Rih is presented. 

The scale of the influence of man-made objects on the geological environment of 

the studied territory is determined. The collected information on the history of the study 

of the sedimentary cover of the region, which is the basis for further analysis of changes 

occurring in the geological environment under the influence of man-made mining 

activities of the mining enterprises. 

According to the results of research, the influence on the accumulation of heavy 

metals in the geological environment, not only mining and processing enterprises, but 

also ordinary, domestic waste and municipal wastewater, was confirmed. In addition, the 

weight of the wind rose in combination with the relief is emphasized as an additional 

factor for the distribution of heavy metals in soils. Also, the tendency to active adsorption 

of plants by a certain percentage of heavy metals has been confirmed, which in 

combination with periodic reclamation works significantly reduces the concentration of 

the studied elements, keeping them in most cases within the limits of permissible 

concentrations. Exceptions include the areas directly adjacent to the mining and 

extraction facilities. 

The mineral originates of natural and man-made origin - travertine in the central 

Kryvyi Rih region - have been discovered and first described. It was established that the 

formation of modern sediments is directly related to the activity of the tailings storage of 

the Central Mining and Processing Plant, namely the release of underground waste water 

to the surface of the storage tank. Travertine was studied by optical methods, microprobe, 

spectral and chemical analysis. It was found that CaO is the main component of the breed. 
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The results of the spectral analysis showed that the carbonate neoplasms were 

significantly cleaner from the natural siege of the beams by the level of heavy metals (Ni, 

Cr, Cu, Pb, Ti, V, Co) and rare earth elements (Sc, Y, Zr, Nb , Ga, Be, Yb). Together with 

pearls of aragonite, ore gravels, travertine complements the list of technogenic-natural 

sedimentary rocks, which in the present geological era are formed within the Kryvyi Rih 

basin. 

The analysis of the 3D model of the distribution of sedimentary layers of the 

Paleogene-Quaternary age range indicates the decisive influence of the geological 

structure of the Precambrian crystal Foundation, tectonic faults active from the 

Precambrian to the modern geological period. The regularities of the distribution of 

sedimentary rocks are established and can be used in the construction of complex 

geological and geochemical models and various tectonic and geodynamic schemes, as 

well as in solving practical problems of Geology and mineral prospecting. 

The results of lithologic and technological studies of sedimentary rocks indicate 

the possibility of profitable enrichment and the complex use of neogene rocks and 

weathering crust of Precambrian granites and migmatites with the production of kaolinite, 

quartz, zirconium and other industrial concentrates. 

 

Key words: sedimentary rocks, Kryvyi Rih basin, Precambrian granites and 

migmatites, weathering crust, mineral composition, geological environment, travertine, 

tailings storage, complex use. 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʂʨʠʚʦʨʽʟʴʢʠʡ ʙʘʩʝʡʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʯʠʩʣʘ ʪʝʨʠʪʦʨʽʡ 

ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʛʝʦʣʦʛʽʯʥʦʾ ʚʠʚʯʝʥʦʩʪʽ ʽ ʨʦʟʚʠʥʝʥʦʶ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʦʶ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʥʘ ʙʘʟʽ ʪʨʘʜʠʮʽʡʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʽʟʥʠʭ ʨʫʜ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘ ʩʴʦʛʦʜʥʽ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʽ ʤʦʞʣʠʚʦʩʪʝʡ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʨ, ʧʝʨʝʜʫʩʽʤ ʦʩʘʜʦʚʦʛʦ ʧʦʢʨʦʚʫ, 

ʚʢʣʶʯʘʶʯʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ 

ʽ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʭ ʥʘʢʦʧʠʯʝʥʴ 

ʦʭʦʧʣʶʶʪʴ ʜʚʘ ʘʩʧʝʢʪʠ: ʥʘʷʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʩʧʦʣʫʢ ʟʘʣʽʟʘ, ʮʠʨʢʦʥʫ, ʩʪʘʚʨʦʣʽʪʫ, ʤʽʥʝʨʘʣʽʚ ʪʠʪʘʥʫ, 

ʢʚʘʨʮʫ, ʢʘʦʣʽʥʽʪʫ, ʤʦʥʘʮʠʪʫ, ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʪʦʱʦ) ʽ ʥʝʛʘʪʠʚʥʠʡ ï ʜʝʛʨʘʜʘʮʽʷ ʧʨʠʨʦʜʥʠʭ ʨʝʣʴʻʬʽʚ ʽ ʫʪʚʦʨʝʥʥʷ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʥʘʜʘʥʥʽ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʘʜʦʚʠʭ ʨʦʟʢʨʠʚʥʠʭ ʽ ʚʽʜʚʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 

ʈʦʟʢʨʠʚʥʽ ʧʦʨʦʜʠ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ: ʢʦʨʦʶ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʦʨʽʜ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ ʪʘ ʛʨʘʥʽʪʦ-ʛʥʝʡʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʉʝʨʝʜʥʴʦʛʦ 

ʇʨʠʜʥʽʧʨʦʚôʷ, ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʘʤʠ, ʘʣʝʚʨʠʪʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʪʘ ʽʥʰʠʤʠ. ɼʦ ʾʭʥʴʦʛʦ 

ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʚʘʞʣʠʚʽ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʟʥʘʯʝʥʥʽ ʤʽʥʝʨʘʣʠ: ʦʢʩʠʜʠ ʽ ʛʽʜʨʦʢʩʠʜʠ 

ʟʘʣʽʟʘ, ʮʠʨʢʦʥ, ʩʪʘʚʨʦʣʽʪ, ʤʽʥʝʨʘʣʠ ʪʠʪʘʥʫ, ʢʘʦʣʽʥʽʪ, ʢʚʘʨʮ, ʤʦʥʘʮʠʪ ʪʦʱʦ. ɺʩʽ ʚʦʥʠ 

ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʚʽʜʚʘʣʽʚ, ʜʝ ʟʤʽʰʫʶʪʴʩʷ ʽ ʚʪʨʘʯʘʶʪʴʩʷ ʷʢ ʤʽʥʝʨʘʣʴʥʘ ʩʠʨʦʚʠʥʘ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚ.̔ ʎʝ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʛʣʠʙʦʢʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʪʦʣʦʛʽʾ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʾʭ ʭʽʤʽʯʥʦʛʦ ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ, 

ʙʫʜʦʚʠ, ʛʝʥʝʟʠʩʫ ʪʘ ʥʘʧʨʷʤʢʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ɿʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʾʭ ʚʧʣʠʚ 

ʥʘ ʩʫʯʘʩʥʝ ʤʽʥʝʨʘʣʦ- ʪʘ ʧʦʨʦʜʦʫʪʚʦʨʝʥʥʷ, ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 

ʟʤʽʰʘʥʦʛʦ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʪʦʣʦʛʽʾ ʪʘ 

ʤʘʩʰʪʘʙʽʚ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʪʘ ʝʢʦʣʦʛʽʶ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʻ ʚʘʞʣʠʚʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 

ʚʠʢʦʥʫʚʘʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ: 

- ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ (ʩʪʨʘʪʝʛʽʾ) ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʟʤʽʥʘʤ ʢʣʽʤʘʪʫ ʥʘ 2016 - 2025 ʨʦʢʠ (ʟʘʪʚʝʨʜʞʝʥʥʷ ʨʽʰʝʥʥʷʤ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʚʽʜ 21 ʞʦʚʪʥʷ 2015 ʨʦʢʫ ˉ680-34/VI);  

-  ʊʝʤʘʪʠʯʥʠʭ ʧʣʘʥʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʜʽʣʫ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʯʥʦʾ 

ʛʝʦʣʦʛʽʾ ʽ ʨʦʟʨʦʙʢʠ ʨʫʜʥʠʭ ʨʦʜʦʚʠʱ ɼʅʋ çʄʦʨɻʝʦɽʢʦʎʝʥʪʨ ʅɸʅ ʋʢʨʘʾʥʠè:  

-  ɼʝʨʞʙʶʜʞʝʪʥʦʾ ʪʝʤʠ ˉ ɼʈ 0113U007069 çʃʽʪʦʣʦʛʽʷ, ʝʢʦʣʦʛʽʷ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ ʽ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-

ʤʦʨʩʴʢʠʭ ʦʩʘʜʢʽʚ ʛʝʦ-ʝʢʦʩʠʩʪʝʤʠ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʋʢʨʘʾʥʠè, 2014 

2018 ʨ.ʨ. 

-  ɼʝʨʞʙʶʜʞʝʪʥʦʾ ʪʝʤʠ ˉ ɼʈ 0119U100502 çʃʽʪʦʣʦʛʽʷ ʪʘ ʛʝʦʝʢʦʣʦʛʽʷ  

ʧʽʚʥʽʯʥʦʛʦ ʫʟʙʝʨʝʞʞʷ ɸʟʦʚʩʴʢʦʛʦ ʪʘ ʏʦʨʥʦʛʦ ʤʦʨʽʚ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʥʮʝʧʮʽʾ  

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠè, 2019 ʨ.  

-  ɼʝʨʞʙʶʜʞʝʪʥʦʾ ʪʝʤʠ ˉ ɼʈ 0120U100851 çʃʽʪʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʽ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʛʝʤʘʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫè, 2020 ʨ.  

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʫʪʦʯʥʝʥʥʷ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʘ ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʤʽʥʝʨʘʣʦʛʦ-ʣʽʪʦʣʦʛʽʯʥʝ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʘʞʣʠʚʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 
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1. ɼʦʩʣʽʜʠʪʠ ʙʫʜʦʚʫ ʪʘ ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʪʘ ʚʽʜʚʘʣʴʥʠʭ 

ʧʦʨʽʜ ʚ ʤʝʞʘʭ ʂʨʝʩʽʚʩʴʢʦʾ, ʇʘʚʣʽʚʩʴʢʦʾ ʪʘ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʦʢ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʭ ʣʽʪʦʣʦʛʽʯʥʽ ʽ ʛʝʦʭʽʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

2. ʇʦʙʫʜʫʚʘʪʠ ʦʙôʻʤʥʫ ʩʪʨʫʢʪʫʨʥʦ-ʣʽʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʧʦʰʠʨʝʥʥʷ 

ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. 

3. ɺʠʟʥʘʯʠʪʠ ʧʨʠʨʦʜʥʽ ʽ ʪʝʭʥʦʛʝʥʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ 

ʽ ʙʫʜʦʚʠ ʦʩʘʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʂʨʝʩʽʚʩʴʢʦʾ, ʇʘʚʣʽʚʩʴʢʦʾ ʪʘ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʦʢ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 

4. ʆʙˇʨʫʥʪʫʚʘʪʠ ʥʘʧʨʷʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʽʜʚʘʣʴʥʠʭ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ  ̔ʟʘʣʫʯʝʥʥʷʤ ʥʦʚʽʪʥʽʭ 

ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʢʨʠʚʥʽ ʧʦʨʦʜʠ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʫ ʢʦʨʽʥʥʦʤʫ 

ʟʘʣʷʛʘʥʥ ̔ ʪʘ ʟʘʩʢʣʘʜʦʚʘʥʽ ʫ ʚʽʜʚʘʣʘʭ ʫ ʤʝʞʘʭ ʂʨʝʩʽʚʩʴʢʦʾ, ʇʘʚʣʽʚʩʴʢʦʾ ʪʘ 

ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʦʢ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ, ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʪʘ ʚʽʜʚʘʣʴʥʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʾ, ʇʘʚʣʽʚʩʴʢʦʾ ʪʘ 

ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʦʢ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʟʙʦʨʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʱʦʜʦ ʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʣʽʪʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʢʦʤʧʣʝʢʩ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ, ʷʢʠʡ ʚʢʣʶʯʘʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʽ, 

ʧʝʪʨʦʛʨʘʬʽʯʥʽ, ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ, ʤʽʥʝʨʘʣʦʛʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʘʥʘʣʽʟʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ ʫ ʩʢʣʘʜʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʘʪʦʤʥʦ-ʝʤʽʩʽʡʥʠʡ ʪʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʡ ʩʧʝʢʪʨʘʣʴʥʽ ʘʥʘʣʽʟʠ. 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʨʫʜʥʠʭ ʽ ʥʝʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ 

ʧʦʨʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ʽ ʤʽʢʨʦʟʦʥʜʦʚʠʡ ʘʥʘʣʽʟʠ. 

ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʽʜʚʘʣʴʥʠʭ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʛʝʪʠʪ-ʛʝʤʘʪʠʪʦʚʦʛʦ, ʮʠʨʢʦʥʦʚʦʛʦ, ʨʫʪʠʣʦʚʦʛʦ, ʽʣʴʤʝʥʽʪʦʚʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʢʘʦʣʽʥʽʪʦʚʦʛʦ, ʢʚʘʨʮʦʚʦʛʦ ʧʨʦʜʫʢʪʽʚ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ 

ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. 
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ɿʙʽʨ, ʦʙʨʦʙʢʘ ʽ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʢʘ ʽ ʦʬʦʨʤʣʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʽ ʘʜʘʧʪʦʚʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʤʽʥʝʨʘʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥ. ʅʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚ ʽ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ CorelDraw, MapInfo ʪʘ MicroMine. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

1. ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʘʞʢʠʭ (ʯʦʨʥʠʭ, 

ʢʦʣʴʦʨʦʚʠʭ ʽ ʙʣʘʛʦʨʦʜʥʠʭ) ʤʝʪʘʣʽʚ ʽ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʧʝʨʝʨʽʟʽ ʽ ʟʘ ʣʘʪʝʨʘʣʣʶ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. 

2. ɺʩʪʘʥʦʚʣʝʥʘ ʨʝʛʽʦʥʘʣʴʥʘ ʟʦʣʦʪʦ-ʩʨʽʙʥʘ ʤʝʪʘʣʦʛʝʥʽʯʥʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʝʦʣʦʚʠʭ ʩʫʛʣʠʥʢʽʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʂʨʠʚʙʘʩʫ. 

3. ʇʦʙʫʜʦʚʘʥʘ ʮʠʬʨʦʚʘ ʦʙôʻʤʥʘ ʤʦʜʝʣʴ ʧʦʰʠʨʝʥʥʷ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʂʨʠʚʦʨʽʞʞʷ ʚ ʤʝʞʘʭ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ.  

4. ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʽ ʜʦʩʣʽʜʞʝʥʦ ʜʣʷ ʂʨʠʚʙʘʩʫ ʩʫʯʘʩʥʽ ʪʨʘʚʝʨʪʠʥʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʛʽʨʥʠʯʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

5. ɺʧʝʨʰʝ ʚʠʢʦʥʘʥʦ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʽʜʚʘʣʴʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʟ 

ʚʠʨʦʙʥʠʮʪʚʦʤ ʮʠʨʢʦʥʦʚʦʛʦ, ʨʫʪʠʣʦʚʦʛʦ, ʽʣʴʤʝʥʽʪʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʽʚ, ʘ ʪʘʢʦʞ 

ʢʘʦʣʽʥʽʪʦʚʦʛʦ, ʢʚʘʨʮʦʚʦʛʦ ʧʨʦʜʫʢʪʽʚ. 

ʅʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʽ ʤʽʥʝʨʘʣʦʛʽʯʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ 

ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʾ, ʇʘʚʣʽʚʩʴʢʦʾ ʪʘ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʦʢ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ; ʚʩʪʘʥʦʚʣʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʪʘ ʚʠʦʢʨʝʤʣʝʥʥʽ ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʟʦʥ ʫ ʨʦʟʨʽʟʽ; ʧʦʙʫʜʦʚʽ ʮʠʬʨʦʚʦʾ ʦʙôʻʤʥʦʾ 

ʤʦʜʝʣʽ ʟʘʣʷʛʘʥʥʷ ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ ʚ ʤʝʞʘʭ ʂʨʠʚʦʨʽʞʞʷ; ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʦʣʦʪʦ-

ʩʨʽʙʥʦʾ ʤʝʪʘʣʦʛʝʥʽʯʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʫʛʣʠʥʢʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʽʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ, ʘ ʪʘʢʦʞ 

ʟʘʭʦʜʽʚ ʟ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʛʽʨʥʠʯʦ-
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ʚʠʜʦʙʫʚʥʦʛʦ ʨʝʛʽʦʥʫ, ʧʽʜʚʠʱʝʥʥʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʦʣʦʪʦ-ʩʨʽʙʥʦʾ ʤʝʪʘʣʦʛʝʥʽʯʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʯʝʪʚʝʨʪʠʥʥʠʭ 

ʩʫʛʣʠʥʢʽʚ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʪʝʨʠʪʦʨʽʶ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʙʘʩʫ ʫ ʷʢʦʩʪʽ 

ʦʜʥʦʛʦ ʟ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʾ ʧʨʦʚʽʥʮʽʾ çʪʦʥʢʦʛʦ ʟʦʣʦʪʘè, ʘ 

ʪʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʡʦʥʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʥʘ ʨʦʟʩʠʧʠ ʚ ʤʝʞʘʭ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʪʘ ʉʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚʴʷ ʚ ʮʽʣʦʤʫ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɹʨʘʣʘ ʫʯʘʩʪʴ ʫ ʧʦʣʴʦʚʠʭ ʝʢʩʧʝʜʠʮʽʷʭ, ʚʠʚʯʘʣʘ 

ʪʘ ʦʧʠʩʫʚʘʣʘ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʫ ʚʽʜʩʣʦʥʝʥʥʷʭ, ʢʘʨôʻʨʘʭ, ʚʽʜʚʘʣʘʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɺʽʜʙʠʨʘʣʘ ʧʨʦʙʠ ʩʫʯʘʩʥʠʭ ʦʩʘʜʢʽʚ ʫ ʨʫʩʣʘʭ ʨʽʢ, 

ʦʟʝʨ ʪʘ ʙʘʣʦʢ. ɻʦʪʫʚʘʣʘ ʧʨʦʙʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ, 

ʤʽʢʨʦʟʦʥʜʦʚʦʛʦ, ʨʝʥʪʛʝʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʽʚ. ʆʩʦʙʠʩʪʦ ʘʚʪʦʨʦʤ ʚʠʢʦʥʫʚʘʣʘʩʴ 

ʚʽʜʤʠʚʢʘ çʩʽʨʠʭ ʰʣʽʭʽʚè ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. 

ʉʘʤʦʩʪʽʡʥʦ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɺʽʜʜʽʣʫ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʛʝʦʣʦʛʽʾ ʽ 

ʨʦʟʨʦʙʢʠ ʨʫʜʥʠʭ ʨʦʜʦʚʠʱ ɼʅʋ çʄʦʨɻʝʦɽʢʦʎʝʥʪʨ ʅɸʅ ʋʢʨʘʾʥʠè ʚʠʢʦʥʫʚʘʣʘ 

ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʩʝʧʘʨʘʪʦʨʘʭ: 

ʤʘʛʥʽʪʥʦʤʫ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʤʫ ʪʘ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ; ʧʨʦʚʦʜʠʣʘ ʨʦʟʜʽʣʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʧʨʦʙ, ʩʽʨʠʭ ʰʣʽʭʽʚ, ʢʦʥʮʝʥʪʨʘʪʽʚ, ʜʦʚʦʜʢʫ ʢʦʥʮʝʥʪʨʘʪʽʚ ʫ ʚʘʞʢʽʡ ʨʽʜʠʥʽ 

(ʙʨʦʤʦʬʦʨʤʽ); ʨʘʟʦʤ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ɯɻʅ ʅɸʅ ʋʢʨʘʾʥʠ ʚʠʚʯʘʣʘ ʤʽʥʝʨʘʣʠ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʥʘ ʨʘʩʪʨʦʚʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʪʘ ʨʝʥʪʛʝʥʽʚʩʴʢʦʤʫ 

ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ.  

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʠʩʥʦʚʢʠ ʽ ʥʘʫʢʦʚʘ ʥʦʚʠʟʥʘ, ʚʠʢʣʘʜʝʥʽ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ 

ʨʦʙʦʪʽ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ʈʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʥʘ ʬʘʢʪʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ, 

ʦʩʦʙʠʩʪʦ ʟʽʙʨʘʥʦʤʫ ʟʜʦʙʫʚʘʯʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟ 

ʚʠʰʫʢʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʧʝʨʝʨʦʙʣʝʥʥʷ, ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. 

ɺʠʢʦʥʘʥʦ: ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʽ, ʤʽʥʝʨʘʣʦʛʽʯʥʽ ʪʘ ʛʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʨʽʜ; 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʽ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ; ʧʨʦʚʝʜʝʥʦ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʧʨʦʙʫʚʘʥʥʷ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ ʨʦʜʦʚʠʱ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʙʘʩʫ; ʚʠʚʯʝʥʦ ʾʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ, 
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ʭʽʤʽʯʥʠʡ ʽ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ; ʚʠʢʦʥʘʥʦ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʩʭʝʤʠ ʧʝʨʝʨʦʙʢʠ ʚʽʜʚʘʣʴʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʟ ʤʝʪʦʶ 

ʦʜʝʨʞʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʷʭ ʟʘʟʥʘʯʝʥʦ ʫ ʩʧʠʩʢʫ ʦʧʨʠʣʶʜʥʝʥʠʭ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʨʦʙʽʪ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ 

ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ:  

1. ʍɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʯʘʩʥʘ ʛʝʦʣʦʛʽʯʥʘ 

ʥʘʫʢʘ ʽ ʧʨʘʢʪʠʢʘ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʪʫʜʝʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʬʘʭʽʚʮʽʚè, 22-24 ʙʝʨʝʟʥʷ 2017 

ʨ. ʂʨʠʚʠʡ ʈʽʛ;  

2. ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʈʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ 

ʩʫʩʧʽʣʴʩʪʚʘè, 24-26 ʪʨʘʚʥʷ 2017 ʨ. ʂʨʠʚʠʡ ʈʽʛ;  

3. ɯɯ ʄʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʩʧʽʣʴʩʪʚʦ, ʜʦʚʢʽʣʣʷ ʽ ʟʤʽʥʘ 

ʢʣʽʤʘʪʫè, 15-17 ʙʝʨʝʟʥʷ 2017 ʨ. ʤ. ʂʠʾʚ; 

4. ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʈʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ 

ʩʫʩʧʽʣʴʩʪʚʘè, 23-25 ʪʨʘʚʥʷ 2018 ʨ. ʂʨʠʚʠʡ ʈʽʛ;  

5. ʂʦʥʬʝʨʝʥʮʽʷ çʇʨʦʙʣʝʤʠ ʣʽʪʦʣʦʛʽʾ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʩʫʤʽʞʥʠʭ 

ʪʝʨʠʪʦʨʽʡè ʞʦʚʪʝʥʴ 2018 ʨ. ʤ. ʂʠʾʚ, ɯɻʅ ʅɸʅ ʋʢʨʘʾʥʠ. 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʚʠʢʣʘʜʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ 

ʨʦʙʦʪʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʟʜʦʙʫʚʘʯʝʤ ʫ 11 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʩʝʨʝʜ ʷʢʠʭ: 5 ʧʫʙʣʽʢʘʮʽʡ ʫ 

ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 2 ʘʥʛʣʦʤʦʚʥʽ ʩʪʘʪʪʽ ʫ ʚʠʜʘʥʥʷʭ ʽʥʦʟʝʤʥʠʭ 

ʜʝʨʞʘʚ, 3 - ʚʢʣʶʯʝʥʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ SCOPUS, Web of Science; 

1 ʤʦʥʦʛʨʘʬʽʷ: 

1.ɯʚʘʥʯʝʥʢʦ ɺ. ɺ. ʆʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʪʘ ʯʠʥʥʠʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʙʘʩʫ. / ɯʚʘʥʯʝʥʢʦ ɺ. ɺ., ʉʪʝʮʝʥʢʦ ɸ. ɯ. // 

ʉʭʽʜʥʦ-ɭʚʨʦʧʝʡʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʞʫʨʥʘʣ. ï 2016. ï ˉ8 (12). ï ʉ. 39-46. 

2.ʉʪʝʮʝʥʢʦ ɸ. ɯ. ʃʽʪʦʣʦʛʽʷ ʪʘ ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʽ 

ʤʦʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʙʦʨʠʩʬʝʥʩʴʢʦʾ ʽ ʧʦʥʪʩʴʢʦʾ ʪʨʘʥʩʛʨʝʩʽʾ ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ. / ʉʪʝʮʝʥʢʦ ɸ. ɯ., ɯʚʘʥʯʝʥʢʦ ɺ. ɺ., ʉʪʝʮʝʥʢʦ ɺ. ɺ. // ɻʝʦʣʦʛʽʷ 

ʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʩʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ. ï 2018. ï ˉ1 (51). ï ʉ.46-58. 
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3.ʉʪʝʮʝʥʢʦ ɸ. ɯ. ʃʽʪʦʣʦʛʽʷ ʪʘ ʛʝʦʭʽʤʽʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʇʘʚʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ. / ʉʪʝʮʝʥʢʦ ɸ. ɯ. //ɺʽʩʥʠʢ ʍʅʋ ʽʤʝʥʽ ɺ. ʅ. 

ʂʘʨʘʟʽʥʘ, ʩʝʨʽʷ "ɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷ". ï 2018. ï ˉ1. ï ʉ.92-103. 

4. ʉʪʝʮʝʥʢʦ ɸ. ɯ. ʆʩʦʙʣʠʚʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʨʘʚʝʨʪʠʥʽʚ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʤ. ʂʨʠʚʠʡ ʨʽʛ. / ʉʪʝʮʝʥʢʦ ɸ.ɯ., ɯʚʘʥʯʝʥʢʦ ɺ. 

ɺ., ʉʪʝʮʝʥʢʦ ɺ. ɺ. // ʄʽʥʝʨʘʣʦʛʽʯʥʠʡ ʟʙʽʨʥʠʢ ʃʅʋ ʽʤ. ɯʚʘʥʘ ʌʨʘʥʢʘ. ï 2018. - 

ˉ1(68). ï ʉ.172-181. 

5.ʂʦʰʘʨʥʘ ʉ.ʂ. ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʤʝʞʘʭ ʧʣʦʱ 

ʭʚʦʩʪʦʩʭʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʠʭ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʪʘ ʧʝʨʝʨʦʙʥʠʭ ʦʙôʻʢʪʽʚ./ ʂʦʰʘʨʥʘ 

ʉ.ʂ. , ʉʪʝʮʝʥʢʦ ɸ.ɯ.,  ɻʣʦʥʴ ɺ.ɸ. //ActaMontanisticaSlovaca. ï 2018. ï ˉ2 

 

ʄʦʥʦʛʨʘʬʽʾ  

6. ɼʦʚʛʠʡ ʉ.ʆ., ʂʦʨʞʥʝʚ ʄ.ʄ. (ʨʝʜ.), ʊʨʦʬʠʤʯʫʢ ʆ.ʄ., ɯʚʘʥʯʝʥʢʦ ɺ.ɺ., 

ʂʫʨʠʣʦ ʄ.ʄ., ʇʦʢʘʣʶʢ ɺ.ɺ., ʗʢʦʚʣʻʚ ɭ.ʆ., ʉʪʝʮʝʥʢʦ ɺ.ɺ., ɹʝʣʽʮʴʢʘ 

ʄ.ɺ.,  ʂʦʰʘʨʥʘ ʉ.ʂ., ʉʪʝʮʝʥʢʦ ɸ.ɯ. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʘ ʩʫʯʘʩʥʽ ʛʝʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʽ ʡ ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚʠʜʦʙʫʪʢʫ ʽ ʧʝʨʝʨʦʙʢʠ ʟʘʣʽʟʥʠʭ ʨʫʜ ʂʨʠʚʦʨʽʟʴʢʦ-

ʂʨʝʤʝʥʯʫʮʴʢʦʾ ʟʦʥʠ // ʅɸʅ ʋʢʨʘʾʥʠ, ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ. ï ʂ.: ʅʽʢʘ -ʎʝʥʪʨ, 2017. ï 208 ʩ 

ʉʪʘʪʪʽ , ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʾ 

7. ʉʪʝʮʝʥʢʦ ɸ. ɯ. ʌʦʨʤʫʚʘʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʽʥʬʽʣʴʪʨʘʮʽʡ ʟ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʎɻɿʂ (ʂʨʠʚʠʡ ʈʽʛ). / ʉʪʝʮʝʥʢʦ ɸ. ɯ., ʂʦʰʘʨʥʘ ʉ. ʂ., 

ɯʚʘʥʯʝʥʢʦ ɺ. ɺ. // ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ï 2017. ï ̄  3-4 (24). 

ï ʉ. 74-84. 

 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ ʚ ʨʦʙʦʪʘʭ, ʥʘʧʠʩʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ: [1] - 

ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʧʦʙʫʜʦʚʘ ʢʘʨʪ, ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ; 

[2, 4, 5, 7 ]- ʚʽʜʙʽʨ ʧʨʦʙ, ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʙ, ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʧʦʙʫʜʦʚʘ ʢʘʨʪ ʽ ʨʦʟʨʽʟʽʚ; [6] - ʫʯʘʩʪʴ ʫ 

ʥʘʧʠʩʘʥʥʽ ʨʦʟʜʽʣʫ çʄʽʥʝʨʘʣʴʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʪʘ ʚʘʞʢʽ ʤʝʪʘʣʠ ʥʘ ʪʝʭʥʦʛʝʥʥʠʭ 

ʦʙôʻʢʪʘʭ ɻɿʂè. 
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ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, 

5 ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʽʚ. ʆʩʥʦʚʥʠʡ ʪʝʢʩʪ 

ʜʠʩʝʨʪʘʮʽʾ ʥʘʣʽʯʫʻ 156 ʩʪʦʨʽʥʦʢ, 7 ʪʘʙʣʠʮʴ, 90 ʨʠʩʫʥʢʠ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ ʟ 117 ʥʘʡʤʝʥʫʚʘʥʴ, ʜʦʜʘʪʢʠ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʟʘʚʽʜʫʚʘʯʘ ʚʽʜʜʽʣʦʤ, ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʦ-

ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ ɺʣʘʜʠʩʣʘʚʘ ɺʽʢʪʦʨʦʚʠʯʘ ɯʚʘʥʯʝʥʢʘ, ʷʢʦʤʫ ʘʚʪʦʨ ʚʠʩʣʦʚʣʶʻ 

ʱʠʨʫ ʧʦʜʷʢʫ ʟʘ ʚʩʝʙʽʯʥʫ ʧʽʜʪʨʠʤʢʫ, ʩʧʨʠʷʥʥʷ ʽ ʩʧʨʷʤʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘ ʥʘʜʘʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʡ, ʢʨʠʪʠʯʥʠʭ ʟʘʫʚʘʞʝʥʴ ʪʘ ʧʦʨʘʜ ʘʚʪʦʨ ʛʣʠʙʦʢʦ 

ʚʜʷʯʥʘ ʩ.ʥ.ʩ. ʢʘʥʜʠʜʘʪʫ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʖ.ɼ. ʏʫʛʫʥʦʚʫ, ʧʨʦʚʽʜ. ʥ.ʩ. ʢʘʥʜʠʜʘʪʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʊ.ʄ. ɸʣʴʦʭʽʥʽʡ, ʩ.ʥ.ʩ. ʢʘʥʜʠʜʘʪʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʃ.ʄ. 

ʂʦʚʘʣʴʯʫʢ, ʚʝʜʫʯʦʤʫ ʽʥʞʝʥʝʨʫ-ʛʽʜʨʦʛʝʦʣʦʛʫ ʖ.ʄ. ɹʫʙʣʽʢʫ, ʛʽʜʨʦʛʝʦʣʦʛʫ ɯ 

ʢʘʪʝʛʦʨʽʾ ɺ.ɺ. ʊʠʱʝʥʢʦ, ʘ ʪʘʢʦʞ ʧʨʦʚʽʜʥʠʤ ʽʥʞʝʥʝʨʘʤ ʚʽʜʜʽʣʫ ɺ.ɼ. ʂʘʥʮʝʨ, ʉ.ʊ. 

ɿʘʡʮʝʚʽʡ, ʊ.ʄ. ɯʣʴʯʝʥʢʦ. 
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ʈʆɿɼɯʃ ɯ. ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɿʂʈʀɺʅʀʍ ʇʆʈɯɼ 

ʆʉɸɼʆɺʀʍ ɺɯɼʂʃɸɼɯɺ ʎɽʅʊʈɸʃʔʅʆɰ ʏɸʉʊʀʅʀ ʂʈʀɺʆʈɯɿʔʂʆɻʆ 

ɿɸʃɯɿʆʈʋɼʅʆɻʆ ɹɸʉɽʁʅʋ 

 

 

1.1. ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʂʨʠʚʙʘʩʫ. 

 

ɿʘʚʜʷʢʠ ʟʥʘʯʥʠʤ ʧʦʢʣʘʜʘʤ ʟʘʣʽʟʥʠʭ ʨʫʜ ʽʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʟ ʢʽʥʮʷ ʍVII  ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʘʢʘʜʝʤʽʢ 

ɺ.ʌ. ɿʫʻʚ ʫ 1781 ʨ. ʚʠʷʚʠʚ ʽ ʦʧʠʩʘʚ ʥʘ ʙʝʨʝʛʘʭ ʨʽʢʠ ʉʘʢʩʘʛʘʥʴ "ʟʘʣʽʟʥʠʡ ʰʠʬʝʨ" 

[80]. 

ʇʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ɺ.ʌ. ɿʫʻʚʠʤ ʢʨʠʚʦʨʽʟʴʢʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ ʪʽʣʴʢʠ ʯʝʨʝʟ ʩʪʦ ʨʦʢʽʚ 

(1875) ʆ.ʄ. ʇʦʣʴ ʨʦʟʧʦʯʘʚ ʾʭ ʚʠʜʦʙʫʪʦʢ ʽ ʧʨʘʢʪʠʯʥʦ ʧʦʢʣʘʚ ʧʦʯʘʪʦʢ ʥʝ ʪʽʣʴʢʠ 

ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʨʘʡʦʥʽ, ʘʣʝ ʡ ʧʦʩʣʽʜʦʚʥʦʤʫ ʛʝʦʣʦʛʽʯʥʦʤʫ 

ʚʠʚʯʝʥʥʶ ʂʨʠʚʙʘʩʫ [81]. 

ʇʝʨʰʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ, ʤʽʥʝʨʘʣʦʛʽʶ ʪʘ ʟʘʣʽʟʦʨʫʜʥʽ ʨʦʜʦʚʠʱʘ 

ʨʝʛʽʦʥʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʽʤʝʥʘʤʠ ʪʘʢʠʭ ʚʠʜʘʪʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʍɯʍ ʩʪʦʣʽʪʪʷ ʷʢ ʄ.ʇ. 

ɹʘʨʙʦʪ-ʜʝ-ʄʘʨʥʽ, ɺ.ɸ. ɼʦʤʛʝʨ, ʉ.ʆ. ʂʦʥʪʢʝʚʠʯ, ʇ.ʇ. ʇʷʪʥʠʮʴʢʠʡ ʪʘ ʽʥʰʽ. ɿʥʘʯʥʠʡ 

ʚʢʣʘʜ ʚ ʧʽʟʥʘʥʥʷ ʛʝʦʣʦʛʽʾ ʂʨʠʚʙʘʩʫ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚ ʯʘʩʠ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʂʨʠʚʦʨʽʞʞʷ ʚ ʜʦʚʦʻʥʥʽ ʪʨʠʜʮʷʪʽ ʪʘ ʧʽʩʣʷʚʦʻʥʥʽ (ʩʦʨʦʢʦʚʽ - h ʝʩʪʠʜʝʩʷʪʽ) ʨʦʢʠ, ʢʦʣʠ 

ʢʦʣʝʢʪʠʚʘʤʠ ʚʠʨʦʙʥʠʯʠʭ ʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʗ.ʄ. ɹʻʣʻʚʮʝʚʘ, ʖ.ɻ. ɻʝʨʰʦʡʛʘ, ɻ.ɯ. ʂʘʣʷʻʚʘ, ʄ.ɯ. ʉʚʽʪʘʣʴʩʴʢʦʛʦ ʪʘ 

ʽʥʰʠʭ ʥʝ ʪʽʣʴʢʠ ʙʫʣʦ ʚʚʝʜʝʥʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ, 

ʘʣʝ ʽ ʫʢʣʘʜʝʥʦ ʥʘʫʢʦʚʽ ʤʦʥʦʛʨʘʬʽʾ, ʱʦ ʥʝ ʚʪʨʘʪʠʣʠ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʽ ʚ ʥʘʰ ʯʘʩ 

[80]. 

ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʜʦʩʣʽʜʠʚ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʂʨʠʚʦʛʦ ʈʦʛʫ ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʅ.ɸ. 

ʉʦʢʦʣʦʚ (1896). ɺʽʥ ʥʘʜʘʚ ʩʪʨʘʪʠʛʨʘʬʽʶ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʽ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʚ 
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ʤʘʨʛʘʥʮʝʚʽ ʨʫʜʠ ʚ ʦʢʦʣʠʮʷʭ ʂʨʠʚʦʛʦ ʈʦʛʫ, ʱʦ ʙʫʣʠ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ɸ. ɼ. 

ʌʝʜʦʩʻʻʚʠʤ (1937). ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʚʠʚʯʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʠʚʦʨʽʞʞʷ ʪʘ ʾʭ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʟʨʦʙʠʚ ɯ. ɯ. ʊʘʥʘʪʘʨ (1934). ʋ ʩʚʦʾʭ ʧʨʘʮʷʭ ʚʽʥ ʧʦʢʘʟʘʚ, ʱʦ 

ʧʠʪʘʥʥʷ ʛʝʥʝʟʠʩʫ ʢʨʠʩʪʘʣʽʯʥʠʭ ʪʘ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʥʝ ʤʦʞʫʪʴ ʚʠʨʽʰʫʚʘʪʠʩʴ ʙʝʟ 

ʚʠʩʚʽʪʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʤʽʛʨʘʮʽʾ ʨʝʯʦʚʠʥʠ ʽ ʙʝʟ ʜʝʪʘʣʴʥʠʭ ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ ʪʘ 

ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [80]. 

ʏʠʩʝʣʴʥʽ ʤʽʥʝʨʘʣʠ ʚʠʷʚʠʣʘ ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʄ. ɻ. ɼʷʜʯʝʥʢʦ. ʋ 

ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʉʘʢʩʘʛʘʥʴ ʪʘ ɾʦʚʪʘ ʚʦʥʘ ʚʩʪʘʥʦʚʠʣʘ 62 ʤʽʥʝʨʘʣʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʰʧʽʥʝʣʴ, ʢʦʨʫʥʜ, ʟʦʣʦʪʦ, ʨʫʪʠʣ, ʙʨʫʢʠʪ, ʢʘʩʠʪʝʨʠʪ. ʋ ʯʝʪʚʝʨʪʠʥʥʠʭ ʣʝʩʦʚʦ-

ʩʫʛʣʠʥʠʩʪʠʭ ʧʦʨʦʜʘʭ ʜʦʣʠʥ ʨ. ʉʘʢʩʘʛʘʥʴ ʪʘ ʨ. ɯʥʛʫʣʝʮʴ ɻ. ɺ. ɭʬʘʥʦʚ ʚʽʜʤʽʪʠʚ 

ʥʘʷʚʥʽʩʪʴ ʢʚʘʨʮʫ, ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ, ʨʦʛʦʚʦʾ ʦʙʤʘʥʢʠ, ʙʽʦʪʠʪʫ, ʤʫʩʢʦʚʽʪʫ, ʝʧʽʜʦʪʫ, 

ʢʘʦʣʽʥʽʪʫ, ʨʫʪʠʣʫ, ʦʢʠʩʣʽʚ ʟʘʣʽʟʘ ʪʘ ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ [85]. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʥʘʩʪʫʧʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ., ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʛʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʙʫʜʦʚʠ ʪʘ ʩʪʨʘʪʠʛʨʘʬʽʾ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ [64]. 

ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʎʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫ 

ʂʨʠʚʙʘʩʫ ʥʘʚʝʜʝʥʦ ʫ ʨʦʙʦʪʽ ɸ.ɸ. ɹʝʨʝʟʦʚʩʴʢʦʛʦ ʪʘ ʖ.ʄ. ɹʫʙʣʠʢʘ, ʥʘ ʧʨʠʢʣʘʜʽ 

ʥʘʜʨʫʜʥʦʾ ʪʦʚʱʽ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ [16, 17, 18]. 

ɿʘʛʘʣʦʤ, ʚʦʥʠ ʚʠʜʽʣʠʣʠ 8 ʰʘʨʽʚ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ, 

ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 20 ʜʦ 60 ʤ.  

 

1.2. ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

 

ʉʫʪʪʻʚʦ ʥʦʚʠʡ ʧʝʨʽʦʜ ʚ ʽʩʪʦʨʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, 

ʷʢʠʡ ʟʘʢʘʨʙʫʚʘʚʩʷ ʫ ʨʦʟʨʽʟʽ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ, ʨʦʟʧʦʯʘʚʩʷ 

ʙʣʠʟʴʢʦ 55-50 ʤʣʥ. ʨʦʢʽʚ ʪʦʤʫ. ʇʦʯʘʪʦʢ ʧʦʩʪʫʧʦʚʦʛʦ ʽ ʪʨʠʚʘʣʦʛʦ ʦʧʫʩʢʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ ʂʨʠʚʙʘʩʫ ʧʦʢʣʘʣʘ ʙʫʯʘʮʴʢʘ ʪʨʘʥʩʛʨʝʩʽʷ. ʄʦʨʩʴʢʽ ʚʦʜʠ ʧʨʦʥʠʢʘʣʠ ʚ ʨʘʡʦʥ 

ʂʨʠʚʦʛʦ ʈʦʛʫ ʟ ʧʽʚʜʥʷ ʚʽʜ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʧʦ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʜʦʣʠʥʘʭ 

ʚ ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ, ʧʨʠʫʨʦʯʝʥʠʭ ʜʦ ʜʽʣʷʥʦʢ ʨʦʟʚʠʪʢʫ ɿʘʭʽʜʥʦ- ʪʘ ʉʭʽʜʥʦ-
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ʂʨʠʚʦʨʽʟʴʢʦʾ ʜʝʧʨʝʩʽʡ. ʆʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʫʤʦʚʘʭ ʥʝʛʣʠʙʦʢʦʛʦ 

ʤʦʨʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʚ ʷʢʦʤʫ ʥʝ ʟʥʠʞʫʚʘʣʘʩʷ ʥʠʞʯʝ +20ʉ̄. 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʚʠʱʝ ʟʤʽʥʠ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʂʨʠʚʙʘʩʽ 

ʧʨʦʭʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 7 ʤʣʥ. ʨʦʢʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʩʪʫʧʠʚ ʯʝʨʛʦʚʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ 

ʧʝʨʝʨʠʚ, ʷʢʠʡ ʪʨʠʚʘʚ ʙʣʠʟʴʢʦ 10 ʤʣʥ. ʨʦʢʽʚ ʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʤʽʥʠʚʩʷ 

ʨʘʥʥʴʦʦʣʽʛʦʮʝʥʦʚʦʶ ʙʦʨʠʩʬʝʥʩʴʢʦʶ ʪʨʘʥʩʛʨʝʩʽʻʶ. ɹʦʨʠʩʬʝʥʩʴʢʝ ʤʦʨʝ ʙʫʣʦ 

ʤʽʣʢʠʤ, ʱʦ ʩʧʨʠʷʣʦ ʥʘʢʦʧʠʯʝʥʥʶ ʪʽʣʴʢʠ ʪʝʨʠʛʝʥʥʠʭ (ʧʽʩʢʽʚ, ʛʨʘʚʝʣʽʪʽʚ, ʛʘʣʝʯʥʠʢʽʚ) 

ʽ ʚʘʧʥʷʢʦʚʠʭ ʯʝʨʝʧʘʰʥʠʢʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ʆʩʥʦʚʥʠʤʠ ʧʦʩʝʣʝʥʮʷʤʠ ʤʦʨʷ ʙʫʣʠ 

ʤʦʣʶʩʢʠ ʪʘ ʬʦʨʘʤʽʥʽʬʝʨʠ, ʩʢʝʣʝʪʠ ʷʢʠʭ ʽ ʩʣʫʞʠʣʠ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʯʝʨʝʧʘʰʥʠʢʦʚʠʭ ʚʘʧʥʷʢʽʚ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʠʙʠ, ʘʢʫʣʠ ʽ ʢʠʪʠ. 

ɺ ʧʽʟʥʴʦʩʘʨʤʘʪʩʴʢʠʡ ʯʘʩ ʙʦʨʠʩʬʝʥʩʴʢʝ ʤʦʨʝ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʣʦʩʷ, ʘʣʝ ʥʝ 

ʟʘʣʠʰʠʣʦ ʪʝʨʠʪʦʨʽʾ ʂʨʠʚʙʘʩʫ. ʁʦʛʦ ʙʝʨʝʛʦʚʘ ʣʽʥʽʷ ʧʨʦʭʦʜʠʣʘ ʧʨʠʙʣʠʟʥʦ ʥʘ ʰʠʨʦʪʽ 

ʤʽʩʪʘ ʂʨʠʚʦʛʦ ʈʦʛʫ. ɺʦʥʦ ʟʥʘʯʥʦ ʦʙʤʽʣʽʣʦ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʟʜʝʙʽʣʴʰʦʛʦ ʪʝʨʠʛʝʥʥʠʭ ʫʣʘʤʢʦʚʠʭ ʚʽʜʢʣʘʜʽʚ (ʧʽʩʢʽʚ) ʽ ʟʙʽʜʥʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʩʚʽʪʫ. 

ɺ ʥʴʦʤʫ ʽʩʥʫʚʘʣʠ ʪʽʣʴʢʠ ʤʦʣʶʩʢʠ ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʣʠ ʤʘʢʪʨʠ. ɺʽʜʙʫʣʦʩʷ ʽ 

ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚ ʙʘʩʝʡʥʽ ʜʦ +16ʦʉ. ɻʦʣʦʚʥʦʶ ʛʝʦʣʦʛʽʯʥʦʶ ʧʦʜʽʻʶ ʥʘ 

ʧʦʯʘʪʦʢ ʤʝʦʪʠʯʥʦʛʦ ʚʽʢʫ ʥʝʦʛʝʥʫ (14 ʤʣʥ. ʨʦʢʽʚ ʪʦʤʫ) ʙʫʣʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ 

ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʧʨʦʪʝ ʚʦʥʦ ʟʦʚʩʽʤ ʥʝ ʚʽʜʩʪʫʧʠʣʦ ʟ ʪʝʨʠʪʦʨʽʾ ʂʨʠʚʦʨʽʞʞʷ, ʷʢʘ 

ʟʥʦʚʫ ʙʫʣʘ ʧʦʢʨʠʪʘ ʤʦʨʝʤ ʚʞʝ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʤʝʦʪʘ. 

ʄʝʦʪʠʯʥʠʡ ʙʘʩʝʡʥ ʙʫʚ ʤʽʣʢʦʚʦʜʥʠʤ (ʛʣʠʙʠʥʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 25 ʤ) ʽ ʚ 

ʥʴʦʤʫ ʥʘʢʦʧʠʯʫʚʘʣʠʩʷ ʪʝʨʠʛʝʥʥʽ ʪʘ ʦʨʛʘʥʦʛʝʥʥʽ ʦʩʘʜʢʠ. ʉʝʨʝʜ ʬʘʫʥʠ ʧʝʨʝʚʘʞʘʣʠ 

ʤʦʣʶʩʢʠ, ʬʦʨʘʤʽʥʽʬʝʨʠ, ʤʦʭʦʚʘʪʢʠ, ʦʩʪʨʘʢʦʜʠ, ʨʠʙʠ ʽ ʪʶʣʝʥʽ. 

ɿ ʧʣʽʦʮʝʥʦʚʠʤ ʧʝʨʽʦʜʦʤ, ʷʢʠʡ ʪʨʠʚʘʚ ʚʽʜ 5 ʜʦ 2 ʤʣʥ. ʨʦʢʽʚ ʥʘʟʘʜ ʚ ʂʨʠʚʙʘʩʽ, 

ʧʦʚôʷʟʘʥʘ ʧʦʥʪʩʴʢʘ ʪʨʘʥʩʛʨʝʩʽʷ. ʇʦʥʪʩʴʢʝ ʤʦʨʝ ʧʦʢʨʠʚʘʣʦ ʚʩʶ ʪʝʨʠʪʦʨʽʶ 

ʂʨʠʚʦʨʽʞʞʷ. ɺʦʥʦ ʙʫʣʦ ʤʽʣʢʦʚʦʜʥʠʤ, ʩʦʣʦʥʠʤ ʽ ʪʝʧʣʠʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ 

ʜʦʩʷʛʘʣʘ +18 - +20ʦʉ. ɺ ʧʨʠʙʝʨʝʞʥʽʡ ʯʘʩʪʠʥʽ ʥʘʢʦʧʠʯʫʚʘʣʠʩʷ ʚʠʢʣʶʯʥʦ ʪʝʨʠʛʝʥʥʽ 

ʧʦʨʦʜʠ, ʘ ʫ ʚʽʜʢʨʠʪʦʤʫ ʤʦʨʽ ʚʽʜʙʫʚʘʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ ʦʩʘʜʢʽʚ. 

ʇʦʥʪʩʴʢʘ ʪʨʘʥʩʛʨʝʩʽʷ ʙʫʣʘ ʦʩʪʘʥʥʴʦʶ ʚ ʽʩʪʦʨʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʇʽʩʣʷ ʥʝʾ ʪʝʨʠʪʦʨʽʷ ʨʘʡʦʥʫ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʩʫʰʫ, ʷʢʘ 

ʽʩʥʫʻ ʽ ʜʦ ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʯʘʩʫ. ʅʘ ʥʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʪʽʣʴʢʠ 
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ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦʚôʷʟʘʥʠʭ ʟ ʛʝʦʣʦʛʽʯʥʦʶ ʨʦʙʦʪʦʶ ʚʽʪʨʫ, ʚʦʜ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʪʘ ʧʽʜʟʝʤʥʦʛʦ ʩʪʦʢʫ, ʘ ʥʘ ʜʽʣʷʥʢʘʭ ʚʽʜʩʣʦʥʝʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʫʪʚʦʨʶʶʪʴʩʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʩʧʨʠʯʠʥʝʥʽ ʩʫʯʘʩʥʠʤʠ ʛʽʧʝʨʛʝʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

[43]. 

 

1.3. ʇʦʰʠʨʝʥʥʷ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ 

 

ʆʩʘʜʦʚʠʡ ʯʦʭʦʣ ʤʘʻ ʢʘʡʥʦʟʦʡʩʴʢʠʡ ʚʽʢ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʦʯʝʪʚʝʨʪʠʥʥʠʤʠ 

(ʤʦʨʩʴʢʠʤʠ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ) ʽ ʯʝʪʚʝʨʪʠʥʥʠʤʠ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ) 

ʚʽʜʢʣʘʜʘʤʠ. ɺ ʾʭ ʨʦʟʧʦʜʽʣʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʚ ʨʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ (ʨʠʩ.1.1). ɼʦʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʟʘʧʦʚʥʠʣʠ ʡʦʛʦ ʉʭʽʜʥʦ- ʽ ɿʘʭʽʜʥʦ- 

ʂʨʠʚʦʨʽʟʴʢʫ ʜʝʧʨʝʩʽʾ, ʷʢʽ ʦʙʨʘʤʣʶʶʪʴ ʂʨʠʚʦʨʽʟʴʢʠʡ ʢʨʷʞ, ʘ ʪʘʢʦʞ, ʚʠʭʦʜʷʯʠ ʟʘ ʾʭ 

ʤʝʞʽ, ʙʽʣʴʰ ʜʨʽʙʥʽ ʟʘʧʘʜʠʥʠ. ʏʝʪʚʝʨʪʠʥʥʽ ʫʪʚʦʨʝʥʥʷ ʩʫʮʽʣʴʥʦ ʧʦʢʨʠʚʘʶʪʴ ʚʩʽ 

ʚʽʜʢʣʘʜʠ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʥʠʞʯʝ [16, 17, 18]. 

ɿʘ ʧʝʨʽʦʜ ʩʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ, 

ʦʩʘʜʦʚʽ ʚʽʜʢʣʘʜʠ ʟʘʟʥʘʚʘʣʠ ʨʦʟʤʠʚʫ ʟʽ ʟʥʦʩʦʤ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʽʜʥʷʪʠʭ 

ʜʽʣʷʥʦʢ ʩʫʰʽ, ʘ ʪʘʢʦʞ ʨʦʟʤʠʚʫ ʚ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥʘʭ ʽ ʧʨʠʙʝʨʝʞʥʽʡ ʟʦʥʽ ʤʦʨʩʴʢʠʭ 

ʙʘʩʝʡʥʽʚ. ʊʦʤʫ ʯʘʩʪʦ ʬʦʨʤʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʥʘʧʽʚʦʩʪʨʽʚʥʘ, ʘ ʜʣʷ ʜʝʷʢʠʭ, 

ʥʘʧʨʠʢʣʘʜ, ʦʣʽʛʦʮʝʥʦʚʠʭ - ʦʩʪʨʽʚʥʘ. ɿʘʣʷʛʘʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʤʘʡʞʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʟ ʥʘʭʠʣʦʤ ʫ ʙʽʢ ʟʘʛʘʣʴʥʦʛʦ ʥʘʭʠʣʫ ʬʫʥʜʘʤʝʥʪʫ ʥʘ ʧʽʚʜʝʥʴ (ʨʠʩ.1.1). 

ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ 120 ʤ [16, 17, 18]. 

ʇʘʣʝʦʛʝʥʦʚʘ ʩʠʩʪʝʤʘ 

ʇʘʣʝʦʛʝʥʦʚʽ ʧʦʨʦʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʽ ʦʣʽʛʦʮʝʥʦʚʽ. ʊʦʚʱʘ 

ʧʝʨʰʠʭ ʚʢʣʶʯʘʻ ʧʦʨʦʜʠ ʙʫʯʘʮʴʢʦʾ ʽ ʢʠʾʚʩʴʢʦʾ ʩʚʽʪ. ʆʣʽʛʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʞʠʛʽʨʩʴʢʦʶ ʩʚʽʪʦʶ. 

ɹʫʯʘʮʴʢʘ ʩʚʽʪʘ (P2bļ) ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʦʙʤʝʞʝʥʦ, ʚʠʧʦʚʥʶʻ ʜʝʧʨʝʩʽʾ ʚ 

ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ (ʨʠʩ.1.2). ʅʘʡʙʽʣʴʰʠʡ ʾʾ ʨʦʟʚʠʪʦʢ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʉʭʽʜʥʦ- ʽ ɿʘʭʽʜʥʦ-ʂʨʠʚʦʨʽʟʴʢʦʾ ʜʝʧʨʝʩʽʡ. ʅʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʾ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʥʝʚʝʣʠʢʽ ʦʩʪʨʽʚʢʠ ʙʫʯʘʮʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʟʘʛʣʠʙʣʝʥʥʷʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ï 31 ʤ - ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʩʴʦʚʽʡ ʯʘʩʪʠʥʽ 
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ʉʭʽʜʥʦ-ʂʨʠʚʦʨʽʟʴʢʦʾ ʜʝʧʨʝʩʽʾ ʽ ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʚʠʚʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ. ɺ ʧʽʚʥʽʯʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʚʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʧʦʚʥʦʛʦ ʚʠʢʣʠʥʶʚʘʥʥʷ. ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ 

ʧʦʢʨʽʚʣʽ ʩʚʽʪʠ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʽʜ 20 ʜʦ 80 ʤ. 

 

 

ʈʠʩ. 1.1. ʉʭʝʤʘʪʠʯʥʘ ʢʘʨʪʘ ʽʟʦʛʽʧʩ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʄ 1:200000 (ʟʘ 

ɿʘʭʘʨʦʚʠʤ ɺ.ɺ, 2002 ʨ.) ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ [30]. 
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ɺʽʜʢʣʘʜʠ ʩʚʽʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʨʽʯʢʦʚʦʾ, 

ʨʫʩʣʦʚʦʾ ʽ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʦʾ ʬʘʮʽʡ. ɺ ʙʫʜʦʚʽ ʨʦʟʨʽʟʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ (ʟʥʠʟʫ ʜʦʛʦʨʠ) 

ʧʣʘʩʪʠ ʧʽʩʢʫ, ʚʪʦʨʠʥʥʦʛʦ ʢʘʦʣʽʥʫ, ʙʦʢʩʠʪʦʧʦʜʽʙʥʦʾ ʧʦʨʦʜʠ (ʚʠʧʦʚʥʶʻ ʚʝʨʭʥʽ 

ʯʘʩʪʠʥʠ ʩʭʠʣʫ ʉʭʽʜʥʦ-ʂʨʠʚʦʨʽʟʴʢʦʾ ʜʝʧʨʝʩʽʾ), ʘ ʪʘʢʦʞ ʙʫʨʦʚʫʛʽʣʴʥʘ ʪʦʚʱʘ, 

ʩʢʣʘʜʝʥʘ ʧʽʩʢʦʤ, ʙʫʨʠʤ ʚʫʛʽʣʣʷʤ, ʛʣʠʥʦʶ. 

ɹʫʯʘʮʴʢʽ ʚʽʜʢʣʘʜʠ ʜʦʙʨʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʩʧʦʨʦ-ʧʠʣʢʦʚʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. 

ʇʝʨʝʚʘʞʘʶʪʴ Myrioasp., Contaneasp., ʈɯatycaruasp [30]. 

ʂʠʾʚʩʴʢʘ ʩʚʽʪʘ (P2kv) ʢʦʨʠʩʪʫʻʪʴʩʷ ʙʽʣʴʰ ʰʠʨʦʢʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ. ɰʾ 

ʧʦʨʦʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʦʨʦʜʘʭ ʙʫʯʘʮʴʢʦʾ ʩʚʽʪʠ ʽ ʚʠʚʽʪʨʝʥʠʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ, 

ʚʠʧʦʚʥʶʶʯʠ ʚ ʦʩʥʦʚʥʦʤʫ ʜʝʧʨʝʩʽʾ ʬʫʥʜʘʤʝʥʪʫ (ʨʠʩ.1.2). ʅʘ ʚʠʩʦʢʦ ʧʽʜʥʷʪʠʭ ʡʦʛʦ 

ʜʽʣʷʥʢʘʭ ʽ ʚ ʤʽʩʮʷʭ ʝʨʦʟʽʡʥʦʛʦ ʨʦʟʤʠʚʫ ʚʽʜʢʣʘʜʠ ʢʠʾʚʩʴʢʦʾ ʩʚʽʪʠ ʚʽʜʩʫʪʥʽ [16, 17, 18, 

30]. 

ɺʠʭʦʜʠ ʥʘ ʧʦʚʝʨʭʥʶ ʚʽʜʦʤʽ ʣʠʰʝ ʚ ʜʝʷʢʠʭ ʧʫʥʢʪʘʭ ʜʦʣʠʥ ʨʽʯʦʢ ɯʥʛʫʣʝʮʴ ʽ 

ʉʘʢʩʘʛʘʥʴ. ɸʙʩʦʣʶʪʥʘ ʚʽʜʤʽʪʢʘ ʧʦʢʨʽʚʣʽ ʩʚʽʪʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 30 ʤ ʥʘ ʧʽʚʜʥʽ ʜʦ 100 

ʤ ʥʘ ʧʽʚʥʦʯʽ ʚʠʚʯʝʥʦʛʦ ʨʘʡʦʥʫ. ʄʘʩʢʠʤʘʣʴʥʘ ʾʾ ʧʦʪʫʞʥʽʩʪʴ ʚ ʦʩʴʦʚʠʭ ʯʘʩʪʠʥʘʭ 

ʉʭʽʜʥʦ-ʂʨʠʚʦʨʽʟʴʢʦʾ ʜʝʧʨʝʩʽʾ ʜʦʩʷʛʘʻ 35 ʤ. 

ɺʽʜʢʣʘʜʠ ʢʠʾʚʩʴʢʦʾ ʩʚʽʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʦʨʩʴʢʠʤʠ ʦʩʘʜʢʘʤʠ ʚʽʜʥʦʩʥʦ 

ʛʣʠʙʦʢʦʚʦʜʥʦʾ ʽ ʧʨʠʙʝʨʝʞʥʦ-ʤʽʣʢʦʚʦʜʥʦʾ ʬʘʮʽʡ. ʇʦʩʪʫʧʦʚʘ ʟʤʽʥʘ ʬʘʮʽʡ ʚʽʜ 

ʛʣʠʙʦʢʦʚʦʜʥʦʾ ʜʦ ʧʨʠʙʝʨʝʞʥʦ-ʤʽʣʢʦʚʦʜʥʦʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ ʥʘ 

ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ. ɻʣʠʙʦʢʦʚʦʜʥʽ ʫʪʚʦʨʝʥʥʷ (ʛʣʠʥʠ) ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʚʽʜʤʽʥʠ: 1) 

ʙʣʘʢʠʪʥʦ-ʟʝʣʝʥʘ ʘʙʦ ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʘ ʛʣʠʥʘ ʙʝʡʜʝʣʽʪʦʚʦʛʦ, ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʦʛʦ ʘʙʦ 

ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʦʛʦ ʩʢʣʘʜʫ, ʞʠʨʥʘ, ʯʘʩʪʦ ʤʽʩʮʷʤʠ ʦʙʚʦʭʨʝʥʘ; 2) 

ʩʽʨʘ, ʪʝʤʥʦ-ʩʽʨʘ ʜʦ ʯʦʨʥʦʾ ʛʣʠʥʘ, ʧʝʨʝʚʘʞʥʦ, ʢʘʦʣʽʥʽʪʦʚʦʛʦ ʩʢʣʘʜʫ ʟ ʦʙʚʫʛʣʝʥʠʤʠ 

ʨʦʩʣʠʥʥʠʤʠ ʟʘʣʠʰʢʘʤʠ; 3) ʙʽʣʘ, ʞʠʨʥʘ ʢʘʦʣʽʥʽʪʦʚʘ ʚʦʛʥʝʪʨʠʚʢʘ ʛʣʠʥʘ, 

ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʫ ʚʝʨʭʽʚôʷʭ ʨʫʩʣʘ ʉʭʽʜʥʦ-ʂʨʠʚʦʨʽʟʴʢʦʾ ʜʝʧʨʝʩʽʾ. 

ʇʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʫʪʚʦʨʝʥʥʷ ʧʨʠʙʝʨʝʞʥʦ-ʤʽʣʢʦʚʦʜʥʦʾ ʬʘʮʽʾ ʪʷʞʽʶʪʴ ʜʦ 

ʧʨʠʩʭʠʣʦʚʠʭ ʯʘʩʪʠʥ ʜʝʧʨʝʩʽʾ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʱʘʥʠʤʠ ʛʣʠʥʘʤʠ, ʛʣʠʥʠʩʪʠʤʠ 

ʧʽʩʢʘʤʠ. 
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ʈʠʩ. 1.2. ʉʭʝʤʘʪʠʯʥʘ ʢʘʨʪʘ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ʄ 1:200000 (ʟʘ ɿʘʭʘʨʦʚʠʤ ɺ.ɺ., 

2002 ʨ.) [30]. 1- ʧʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ, 2 ï ʧʦʨʦʜʠ ʧʨʦʪʝʨʦʟʦʶ, 3 ï ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ 

ʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ, 4 - ʣʽʥʽʾ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ. 
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ʄʝʞʠʛʽʨʩʴʢʘ ʩʚʽʪʘ (P3mģ) ʦʙô̒ ʜʥʫʻ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʤʦʨʩʴʢʽ ʫʪʚʦʨʝʥʥ.̫ 

ɿʘʣʷʛʘʶʪʴ ʚʦʥʠ ʥʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ, 

ʟʘʡʤʘʶʯʠ ʥʝʟʥʘʯʥʫ ʧʣʦʱʫ ʥʘ ʚʦʜʦʨʦʟʜʽʣʽ ʨʽʯʦʢ ɿʝʣʝʥʦʾ  ̔ɾʦʚʪʦʾ [16, 17, 18, 30]. 

ɺ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜʢʣʘʜʠ ʩʚʽʪʠ ʥʽʤʽ. ɼʦ ʦʣʽʛʦʮʝʥʦʚʦʛʦ ʚʽʢʫ 

ʚʦʥʠ ʚʽʜʥʝʩʝʥʽ ʯʝʨʝʟ ʾʭ ʧʦʜʽʙʥʽʩʪʴ ʜʦ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʘ 

ʧʽʚʥʽʯ ʽ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ ʚʠʚʯʝʥʦʾ ʧʣʦʱʽ, ʽ ʜʣʷ ʷʢʠʭ ʚʽʢʦʚʘ ʥʘʣʝʞʥʽʩʪʴ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʦʨʛʘʥʽʯʥʠʤʠ ʟʘʣʠʰʢʘʤʠ [16, 17, 18, 30]. 

ʅʝʦʛʝʥʦʚʘ ʩʠʩʪʝʤʘ 

ʅʘʡʙʽʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʩʝʨʝʜ ʥʝʦʛʝʥʦʚʠʭ ʫʪʚʦʨʝʥʴ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʽʜʢʣʘʜʠ 

ʚʝʨʭʥʴʦʛʦ ʤʽʦʮʝʥʫ ʽ ʧʣʽʦʮʝʥʫ. ɼʫʞʝ ʦʙʤʝʞʝʥʽ ʟʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʧʦʨʦʜʠ 

ʩʝʨʝʜʥʴʦʛʦ ʽ ʥʠʞʥʴʦʛʦ ʤʽʦʮʝʥʫ. ɺʽʜʢʣʘʜʠ ʥʝʦʛʝʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʦʨʩʴʢʠʤʠ ʦʩʘʜʘʤʠ 

ʤʽʣʢʦʚʦʜʥʦʾ ʽ ʧʨʠʙʝʨʝʞʥʦʾ ʬʘʮʽʡ, ʘ ʪʘʢʦʞ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. 

ʅʠʞʥʽʡ ʽ ʩʝʨʝʜʥʽʡ ʤʽʦʮʝʥ. ʅʝʧʦʜʽʣʝʥʽ ʥʠʞʥʴʦ-ʩʝʨʝʜʥʴʦʤʽʦʮʝʥʦʚʽ ʫʪʚʦʨʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʽʜʢʣʘʜʘʤʠ ʥʦʚʦʧʝʪʨʦʚʩʴʢʦʾ ʩʚʽʪʠ ʧʦʣʪʘʚʩʴʢʦʾ ʩʝʨʽʾ. 

ʅʦʚʦʧʝʪʨʦʚʩʴʢʘ ʩʚʽʪʘ (N1np) ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʪʽʣʴʢʠ ʥʘ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʢʘʭ ʫ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʚʠʚʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ (ʨʠʩ.1.3). ɺ ʨʘʡʦʥʽ ʩʝʣʠʱ ʇʘʚʣʽʚʢʘ ʽ 

ʅʦʚʦʯʠʛʠʨʠʥʽʚʢʘ ʧʦʨʦʜʠ ʩʚʽʪʠ ʚʠʭʦʜʷʪʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʧʦ ʩʭʠʣʘʭ ʜʦʣʠʥ ʨʽʯʦʢ 

ɿʝʣʝʥʦʾ, ʉʘʢʩʘʛʘʥʴ ʽ ʙʘʣʢʠ ɼʝʤʫʨʠʥʦʾ. ɿʘʣʷʛʘʶʪʴ ʚʦʥʠ ʥʘ ʚʽʜʢʣʘʜʘʭ ʢʠʾʚʩʴʢʦʾ ʽ 

ʤʝʞʠʛʽʨʩʴʢʦʾ ʩʚʽʪ, ʘ ʪʘʢʦʞ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ. 

ʇʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʽʩʢʘʤʠ ʩʝʨʝʜʥʴʦ ʩʘʨʤʘʪʩʴʢʦʛʦ ʨʝʛʽʦʧʽʜ'ʷʨʫʩʫ. ɺʽʜʤʽʪʢʘ ʧʦʢʨʽʚʣʽ 

ʾʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 90 ʜʦ 105 ʤ. ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʚʽʪʠ 16 ʤ. 

ɺ ʙʫʜʦʚʽ ʩʚʽʪʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʪʦʥʢʦ- ʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʢʚʘʨʮʦʚʽ ʧʽʩʢʠ ʟ ʨʽʟʥʠʤ 

ʚʤʽʩʪʦʤ ʩʣʶʜ, ʚ ʨʽʟʥʽʡ ʤʽʨʽ ʛʣʠʥʠʩʪʽ, ʙʽʣʦʛʦ, ʩʚʽʪʣʦ-ʩʽʨʦʛʦ, ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʦʛʦ, 

ʟʝʣʝʥʫʚʘʪʦ-ʞʦʚʪʦʛʦ ʽ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʽʚ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʚʽʪʠ ʚ ʧʽʩʢʘʭ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʤʽʰʢʘ ʛʣʘʫʢʦʥʽʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʽʩʢʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʨʦʞʝʚʠʭ, ʯʝʨʚʦʥʠʭ, ʙʫʨʠʭ ʽ 

ʚʦʭʨʠʩʪʠʭ ʚʢʨʘʧʣʝʥʴ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʤʝʞʘ ʤʽʞ ʥʦʚʦʧʝʪʨʦʚʩʴʢʠʤʠ ʽ 

ʧʝʨʝʢʨʠʚʘʶʯʠʤʠ ʾʭ ʩʝʨʝʜʥʴʦʩʘʨʤʘʪʩʴʢʠʤʠ ʧʽʩʢʘʤʠ. 
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ʈʠʩ. 1.3. ʉʭʝʤʘʪʠʯʥʘ ʢʘʨʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ 

ʤʽʦʮʝʥʫ ʄ 1:200000 (ʥʦʚʦʧʝʪʨʽʚʩʴʢʘʩʚʽʪʘ, ʧʦʣʪʘʚʩʴʢʘ ʩʝʨʽʷ), (ʟʘ ɿʘʭʘʨʦʚʠʤ ɺ.ɺ.,2002 ʨ.) 

[30]. 

1- ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʤʽʦʮʝʥʫ, 2 ï ʧʦʨʦʜʠ ʧʨʦʪʝʨʦʟʦʶ, 3 ï 

ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ, 4 - ʣʽʥʽʾ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ. 
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ʉʝʨʝʜʥʴʦʤʽʦʮʝʥʦʚʽ ʫʪʚʦʨʝʥʥʷ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʽʜʢʣʘʜʘʤʠ 

ʢʘʨʘʛʘʥʩʴʢʦʛʦ ʨʝʛʽʦʷʨʫʩʫ, ʷʢʠʡ ʧʨʦʷʚʣʝʥʠʡ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ [16, 17, 18, 30].  

ʂʘʨʘʛʘʥʩʴʢʠʡ ʨʝʛʽʦʷʨʫʩ (N1kr) ʧʦʪʫʞʥʽʩʪʶ 2-5ʤ ʩʢʣʘʜʝʥʠʡ ʟʝʣʝʥʠʤʠ 

ʧʣʘʩʪʠʯʥʠʤʠ ʛʣʠʥʘʤʠ ʟ ʜʦʤʽʰʢʘʤʠ ʟʝʨʝʥ ʢʚʘʨʮʫ. 

ɺʝʨʭʥʽʡ ʤʽʦʮʝʥʦʚʽ ʫʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʽʜʢʣʘʜʘʤʠ ʩʘʨʤʘʪʩʴʢʦʛʦ 

ʨʝʛʽʦʷʨʫʩʫ (N1s), ʚ ʩʢʣʘʜʽ ʷʢʦʛʦ ʚʠʜʽʣʷʶʪʴʩʷ ʩʝʨʝʜʥʴʦʩʘʨʤʘʪʩʴʢʠʡ ʽ 

ʚʝʨʭʥʴʦʩʘʨʤʘʪʩʴʢʠʡ ʧʽʜôʷʨʫʩʠ. 

ʉʝʨʝʜʥʴʦʩʘʨʤʘʪʩʴʢʠʡ ʧʽʜôʷʨʫʩ (N1s2) ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ 

ʪʝʨʠʪʦʨʽʾ ʽ ʚ ʟʥʘʯʥʦ ʤʝʥʰʽʡ ʤʽʨʽ ʚ ʾʾ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ (ʨʠʩ.1.4). ʁʦʛʦ ʚʽʜʢʣʘʜʠ 

ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʦʨʦʜʘʭ ʢʠʾʚʩʴʢʦʾ ʩʚʽʪʠ, ʥʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʽ ʾʭ ʢʦʨʘʭ 

ʚʠʚʽʪʨʶʚʘʥʥʷ. ʇʝʨʝʢʨʠʚʘʶʪʴʩʷ ʚʝʨʭʥʴʦʩʘʨʤʘʪʩʴʢʠʤʠ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ [16, 17, 

18, 30]. 

ɼʣʷ ʩʝʨʝʜʥʴʦʩʘʨʤʘʪʩʴʢʠʭ ʫʪʚʦʨʝʥʴ ʭʘʨʘʢʪʝʨʥʽ ʜʚʘ ʨʽʟʥʠʭ ʟʘ ʣʽʪʦʣʦʛʽʯʥʠʤ 

ʩʢʣʘʜʦʤ ʪʠʧʠ ʨʦʟʨʽʟʽʚ. ʅʘ ʧʽʚʜʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʘʧʥʷʢʠ ʟ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤ 

ʨʦʟʚʠʪʢʦʤ ʧʽʩʢʽʚ ʽ ʛʣʠʥ (ʤʦʨʩʴʢʘ ʤʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ). ʇʽʚʥʽʯʥʽʰʝ - ʜʦʤʽʥʫʶʪʴ ʧʽʩʢʠ 

ʽ ʛʣʠʥʠ (ʧʨʠʙʝʨʝʞʥʘ ʬʘʮʽʷ). 

ɺʝʨʭʥʴʦʩʘʨʤʘʪʩʴʢʠʡ ʧʽʜôʷʨʫʩ (N1s3) ʢʦʨʠʩʪʫʻʪʴʩʷ ʤʘʡʞʝ ʧʦʚʩʶʜʥʠʤ 

ʧʦʰʠʨʝʥʥʷʤ ʚ ʤʝʞʘʭ ʚʠʚʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ. ɺʽʥ ʥʝʫʟʛʦʜʞʝʥʦ ʟʘʣʷʛʘʻ ʥʘ 

ʩʝʨʝʜʥʴʦʩʘʨʤʘʪʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ, ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʽ ʾʭ ʢʦʨʘʭ ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʤʽʣʢʦʚʦʜʥʦʾ ʽ ʧʨʠʙʝʨʝʞʥʦʾ ʬʘʮʽʡ, ʚʽʜʦʤʠʤʠ 

ʧʽʜ ʥʘʟʚʦʶ ñʛʝʣʽʢʩʦʚʽ ʧʨʦʰʘʨʢʠôô (N1gl). ʄʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʘʧʥʷʢʘʤʠ ʟ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤ ʨʦʟʚʠʪʢʦʤ ʛʣʠʥ ʽ ʧʽʩʢʽʚ, ʧʨʠʙʝʨʝʞʥʘ ïʛʣʠʥʠʩʪʦ-

ʧʽʩʯʘʥʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʅʝʧʦʜʽʣʝʥʽ ʚʝʨʭʥʴʦʤʽʦʮʝʥʦʚʽ ʽ ʥʠʞʥʴʦʧʣʽʦʮʝʥʦʚʽ ʫʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʛʦʨʠʟʦʥʪʦʤ ʩʪʨʦʢʘʪʠʭ ʛʣʠʥ (N1-2ps), ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʚʝʨʭʥʴʦʩʘʨʤʘʪʩʴʢʠʭ, ʘ ʚ ʨʘʟʽ 

ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ ï ʥʘ ʩʝʨʝʜʥʴʦʩʘʨʤʘʪʩʴʢʠʭ ʽ ʙʽʣʴʰ ʜʨʝʚʥʽʭ ʫʪʚʦʨʝʥʥʷʭ. ʇʨʠʫʨʦʯʝʥʽ 

ʚʦʥʠ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʦ ʚʦʜʦʨʦʟʜʽʣʴʥʠʭ ʜʽʣʷʥʦʢ ʨʝʣʴʻʬʫ ʪʘ ʾʭ ʩʭʠʣʽʚ. ɻʣʠʥʠ ʩʽʨʽ, 

ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʽ, ʽʥʦʜʽ ʞʦʚʪʽ ʟ ʟʝʣʝʥʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ. ʉʢʣʘʜ ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʠʡ ʟ 

ʜʦʤʽʰʢʘʤʠ ʢʘʦʣʽʥʽʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʛʽʜʨʦʩʣʶʜ. ɼʣʷ ʛʣʠʥ  
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ʈʠʩ. 1.4.  ʂʦʨʜʦʥʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʩʘʨʤʘʪʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ. ʄ 1:200000, 

(ʟʘ ɺ.ɺ. ɿʘʭʘʨʦʚʠʤ, 2002 ʨ.) ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ [30]. 

1- ʩʝʨʝʜʥʴʦʩʘʨʤʘʪʩʴʢʽ ʚʽʜʢʣʘʜʠ, 2 ï ʧʦʨʦʜʠ ʧʨʦʪʝʨʦʟʦʶ, 3 ï ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ 

ʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ, 4 - ʣʽʥʽʾ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ. 

 



31 

 

ʈʠʩ. 1.5. ʂʘʨʪʘ ʧʦʰʠʨʝʥʥʷ ʥʠʞʥʴʦʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʄ 1:200000   (ʟʘ ɺ.ɺ. 

ɿʘʭʘʨʦʚʠʤ, 2002 ʨ.) [30]. 

1- ʥʠʞʥʴʦʥʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ, 2 ï ʧʦʨʦʜʠ ʧʨʦʪʝʨʦʟʦʶ, 3 ï ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ 

ʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ, 4 - ʣʽʥʽʾ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ. 
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ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʙʫʨʠʭ, ʚʦʭʨʠʩʪʠʭ, ʮʝʛʝʣʴʥʦ-ʯʝʨʚʦʥʠʭ ʧʣʷʤ ʽ ʨʦʟʚʦʜʽʚ, ʘ ʪʘʢʦʞ 

ʚʢʣʶʯʝʥʴ ʽ ʢʦʥʢʨʝʮʽʡ ʢʘʨʙʦʥʘʪʽʚ, ʜʝʥʜʨʠʪʽʚ ʽ ʙʦʙʦʚʠʥ ʦʢʩʠʜʽʚ ʟʘʣʽʟʘ ʪʘ ʤʘʨʛʘʥʮʶ, 

ʘ ʪʘʢʦʞ ʜʨʫʟ ʽ ʢʨʠʩʪʘʣʽʚ ʛʽʧʩʫ. 

ʇʣʽʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʞʥʴʦʧʣʽʦʮʝʥʦʚʠʤʠ ʤʦʨʩʴʢʠʤʠ ʦʩʘʜʢʘʤʠ ʧʦʥʪʠʯʥʦʛʦ ʨʝʛʽʦʷʨʫʩʫ ʽ 

ʢʦʩʦʚʩʴʢʠʭ ʰʘʨʽʚ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʴʦʧʣʽʦʮʝʥʦʚʠʤʠ, ʩʝʨʝʜʥʴʦ-ʚʝʨʭʥʴʦʧʣʽʦʮʝʥʦʚʠʤʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ [16, 17, 18, 30]. 

ʇʦʥʪʠʯʥʠʡ ʨʝʛʽʦʷʨʫʩ (N2p). ʅʠʞʥʽʡ ʧʽʜ'ʷʨʫʩ (N2p1) ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʚʘʧʥʷʢʘʤʠ, ʛʣʠʥʘʤʠ ʽ ʥʝʟʥʘʯʥʦ ʨʦʟʚʠʥʫʪʠʤʠ ʤʝʨʛʝʣʷʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʧʽʩʢʘʤʠ, ʷʢʽ 

ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʚʝʨʭʥʴʦʩʘʨʤʘʪʩʴʢʠʭ ʽ ʙʽʣʴʰ ʜʨʝʚʥʽʭ ʧʦʨʦʜʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʢʨʠʩʪʘʣʽʯʥʠʭ. ʇʝʨʝʢʨʠʚʘʶʪʴʩʷ ʚʦʥʠ ʙʽʣʴʰ ʤʦʣʦʜʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ɺʘʧʥʷʢʠ, 

ʛʣʠʥʠ, ʤʝʨʛʝʣʽ ʽ ʧʽʩʢʦʚʠʢʠ ʻ ʤʽʣʢʦʚʦʜʥʠʤʠ ʤʦʨʩʴʢʠʤʠ ʦʩʘʜʢʘʤʠ. ʇʨʠʙʝʨʝʞʥʘ ʬʘʮʽʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʽʩʢʘʤʠ, ʨʦʟʚʠʥʫʪʠʤʠ ʚ ʧʽʚʥʽʯʥʽʡ ʽ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ 

ʧʦʰʠʨʝʥʥʷ ʧʦʥʪʠʯʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʜʝ ʚʦʥʠ ʬʘʮʽʘʣʴʥʦ ʟʘʤʽʱʫʶʪʴ ʚʘʧʥʷʢʠ. 

ʂʦʩʦʚʩʴʢʽ ʰʘʨʠ (N2 ks) ʟʘʣ̫ ʛʘʶʪʴ ʥʘ ʥʠʞʥʴʦʧʦʥʪʠʯʥʠʭ ʽ ʙʽʣʴʰ ʜʨʝʚʥʽʭ 

ʚʽʜʢʣʘʜʘʭ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʠʤʠ, ʩʽʨʠʤʠ, ʩʽʨʠʤʠ ʟ ʪʝʤʥʦ-ʩʽʨʠʤʠ 

ʘʙʦ ʚʦʭʨʠʩʪʠʤʠ ʧʣʷʤʘʤʠ, ʞʦʚʪʦ-ʙʫʨʠʤʠ ʛʣʠʥʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʚʘʧʥʷʢʽʚ. ʅʝʨʽʜʢʦ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʪʦʚʱʽ ʛʣʠʥ, ʘ ʽʥʦʜʽ ʚ ʩʝʨʝʜʥʽʡ ʾʾ ʯʘʩʪʠʥʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʣʘʩʪʠ ʩʚʽʪʣʦ-ʩʽʨʠʭ ʯʘʩʪʦ ʟ ʙʫʨʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ 

ʢʚʘʨʮʦʚʠʭ ʛʣʠʥʠʩʪʠʭ ʧʽʩʢʽʚ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ ʜʝʩʷʪʢʽʚ ʩʘʥʪʠʤʝʪʨʽʚ ʜʦ ʜʝʢʽʣʴʢʦʭ 

ʤʝʪʨʽʚ. ɿʘʣʷʛʘʶʯʠ ʚ ʦʩʥʦʚʽ ʨʦʟʨʽʟʫ, ʧʽʩʢʠ ʥʝʨʽʜʢʦ ʤʽʩʪʷʪʴ ʛʘʣʴʢʫ ʚʘʧʥʷʢʽʚ, 

ʧʽʩʢʦʚʠʢʽʚ, ʘ ʽʥʦʜʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ. ɺ ʤʽʥʝʨʘʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʽʩʢʠ ʜʫʞʝ 

ʧʦʜʽʙʥʽ ʜʦ ʚʝʨʭʥʴʦʩʘʨʤʘʪʩʴʢʠʭ. 

ɼʦ ʩʝʨʝʜʥʴʦʛʦ ʧʣʽʦʮʝʥʫ ʚʽʜʥʝʩʝʥʽ ʘʣʶʚʽʘʣʴʥʽ ʧʽʩʢʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʩʤʫʛʠ 

ʚʟʜʦʚʞ ʜʦʣʠʥ ʨʽʯʦʢ ɯʥʛʫʣʝʮʴ ʽ ʡʦʛʦ ʧʨʠʪʦʢʽʚ ʉʘʢʩʘʛʘʥʴ ʽ ɹʦʢʦʚʘ. ʐʠʨʠʥʘ ʩʤʫʛ ʚ 

ʤʝʞʘʭ ʚʠʚʯʝʥʦʾ ʧʣʦʱʽ ʜʦʩʷʛʘʻ 4-5 ʢʤ. ɹʽʣʴʰʦʶ ʯʘʩʪʠʥʦʶ ʚʦʥʠ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʚʽʜ 

ʣʽʚʠʭ ʩʭʠʣʽʚ ʜʦʣʠʥ ʜʦ ʧʣʘʪʦ ʨʽʚʥʠʥ. ʇʽʩʢʠ ʟʘʣʷʛʘʶʪʴ ʧʽʜ ʯʝʨʚʦʥʦ-ʙʫʨʠʤʠ ʛʣʠʥʘʤʠ 

ʽ ʧʽʜʩʪʝʣʷʶʪʴʩʷ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦ- ʽ ʩʝʨʝʜʥʴʦʩʘʨʤʘʪʩʴʢʦʛʦ ʚʽʢʫ, ʢʠʾʚʩʴʢʦʾ ʽ 

ʙʫʯʘʮʴʢʦʾ ʩʚʽʪ ʧʘʣʝʦʛʝʥʫ, ʽʥʦʜʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʦʨʦʜʘʭ ʜʦʢʝʤʙʨʽʶ. 
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ʉʝʨʝʜʥʽʡ ʽ ʚʝʨʭʥʽʡ ʧʣʽʦʮʝʥ (N2 pl2-3) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʦʚʱʝʶ ʯʝʨʚʦʥʦ- ʙʫʨʠʭ 

ʛʣʠʥ, ʨʦʟʚʠʥʫʪʠʭ ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʽ ʚʽʜʩʫʪʥʽʭ ʣʠʰʝ ʚ ʤʽʩʮʷʭ ʾʭ ʩʫʯʘʩʥʦʛʦ ʨʦʟʤʠʚʫ. 

ɻʣʠʥʠ ʜʫʞʝ ʱʽʣʴʥʽ, ʚôʷʟʢʽ, ʜʦʩʠʪʴ ʧʣʘʩʪʠʯʥʽ, ʥʝʰʘʨʫʚʘʪʽ, ʟ ʯʠʩʣʝʥʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ 

ʢʦʚʟʘʥʥʷ, ʚʘʧʥʷʢʦʚʽ, ʤʽʩʪʷʪʴ ʢʘʨʙʦʥʘʪʥʽ ʢʦʥʢʨʝʮʽʾ, ʜʨʫʟʠ ʛʽʧʩʫ ʽ ʟʘʣʽʟʠʩʪʦ-

ʤʘʨʛʘʥʮʝʚʽ ʧʣʽʚʢʠ. ɼʦʥʠʟʫ ʚ ʛʣʠʥʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʧʽʱʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʢʨʫʧʥʠʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʫ. ɻʣʠʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʝʣʶʚʽʘʣʴʥʽ, ʜʝʣʶʚʽʘʣʴʥʽ, 

ʝʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʽ, ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʽ ʫ ʚʽʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʨʽʚʥʷʥʽ ʟ ʙʦʛʜʘʥʽʚʩʴʢʠʤ ʛʦʨʠʟʦʥʪʦʤ ʩʝʨʝʜʥʴʦʛʦ ʧʣʽʦʮʝʥʫ ʽ 

ʙʝʨʝʞʘʥʩʴʢʠʤ, ʽ ʢʨʠʞʘʥʽʚʩʴʢʠʤ ʛʦʨʠʟʦʥʪʘʤʠ ʧʣʽʦʮʝʥʫ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʟʘ ʤʝʞʘʤʠ 

ʚʠʚʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ [16, 17, 18, 30]. 

ʏʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ. 

ɺʽʜʢʣʘʜʠ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʚʽʜʩʫʪʥʽ ʣʠʰʝ ʚ ʤʽʩʮʷʭ ʨʦʟʤʠʚʫ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʚʦʥʠ 

ʩʫʛʣʠʥʠʩʪʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʷʢʽ ʯʽʪʢʦ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ˇʨʫʥʪʦʚʽ ʛʦʨʠʟʦʥʪʠ ʽ 

ʛʦʨʠʟʦʥʪʠ ʣʝʩʦʧʦʜʽʙʥʠʭ ʩʫʛʣʠʥʢʽʚ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʦ ʥʘ ʚʠʱʝ ʚʢʘʟʘʥʽʡ ʪʝʨʠʪʦʨʽʾ 

ʚʠʜʽʣʝʥʽ ʚʩʽ ʯʦʪʠʨʠ ʣʘʥʢʠ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ: ʥʠʞʥʴʦʯʝʪʚʝʨʪʠʥʥʘ, 

ʩʝʨʝʜʥʴʦʯʝʪʚʝʨʪʠʥʥʘ, ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʥʘ ʪʘ ʩʫʯʘʩʥʘ. 

ʅʠʞʥʴʦʯʝʪʚʝʨʪʠʥʥʘ ʣʘʥʢʘ - ʤʘʨʪʦʥʦʰʩʴʢʠʡ ʽ ʰʠʨʦʢʠʥʩʴʢʠʡ ˇʨʫʥʪʦʚʽ 

ʛʦʨʠʟʦʥʪʠ ʯʝʨʚʦʥʦ-ʙʫʨʦʛʦ, ʪʝʤʥʦ-ʙʫʨʦʛʦ ʪʘ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʽʚ, ʱʦ 

ʟʘʣʷʛʘʶʪ ɹʦʜʠʥ ʥʘ ʦʜʥʦʤʫ, ʨʦʟ'ʻʜʥʘʥʠʭ ʧʨʠʘʟʦʚʩʴʢʠʤ ʣʝʩʦʚʠʤ ʛʦʨʠʟʦʥʪʦʤ. ɻʨʫʥʪʠ 

ʪʷʞʢʽ, ʩʫʛʣʠʥʠʩʪʦ-ʛʣʠʥʠʩʪʦʛʦ ʩʢʣʘʜʫ. ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ 2-10 ʤ. 

ʉʝʨʝʜʥʴʦʯʝʪʚʝʨʪʠʥʥʘ ʣʘʥʢʘ ï ʩʫʛʣʠʥʢʠ ʣʴʦʩʦʚʠʜʥʽ, ʣʝʛʢʽ ʽ ʩʝʨʝʜʥʽ ʙʫʨʦʛʦ, 

ʪʝʤʥʦ-ʙʫʨʦʛʦ ʪʘ ʞʦʚʪʦ-ʧʘʣʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʧʦʪʫʞʥʽʩʪʴʶ 2-10 ʤ. ɸʣʶʚʽʘʣʴʥʽ 

ʚʽʜʢʣʘʜʠ ʜʨʫʛʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʜʘʥʦ ʾʣʘʥʢʠ ʤʘʶʪʴ ʧʦʪʫʞʥʽʩʪʴ 5-10 ʤ. 

ʉʝʨʝʜʥʴʦʯʝʪʚʝʨʪʠʥʥʘ ʣʘʥʢʘ - ʩʫʛʣʠʥʢʠ ʣʝʩʦʧʦʜʽʙʥʽ ʙʫʨʽ ʪʘ ʞʦʚʪʫʚʘʪʦ ʙʫʨʽ. 

ɸʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʧʝʨʰʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʤʘʶʪʴ ʧʦʪʫʞʥʽʩʪʴ 15 ʤ. 

ʉʫʯʘʩʥʽ ʜʝʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʩʭʠʣʽʚ ʜʦʣʠʥ, ʙʘʣʦʢ (ʧʝʨʝʚʘʞʥʦ ʩʫʛʣʠʥʢʠ ʩ 

ʜʦʤʽʰʢʘʤʠ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ), ʘʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʟʘʧʣʘʚ ʤʘʶʪʴ  ʧʦʪʫʞʥʽʩʪʴ 

8-10 ʤ. ɸʣʶʚʽʘʣʴʥʦ-ʧʨʦʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʙʘʣʦʢ, ʷʨʽʚ, ˇʨʫʥʪʦʚʠʡ ʰʘʨ ʤʘʶʪʴ 

ʧʦʪʫʞʥʽʩʪ ɹ0,5-1,0 ʤ [16, 17, 18, 30].  
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ʈʆɿɼɯʃ 2. ɻɽʆʃʆɻɯʏʅɸ ɹʋɼʆɺɸ ʈɸʁʆʅʋ  

 

 

2.1. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.1.1. ɺʠʙʽʨ ʦʙ'ʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɿʥʘʯʥʘ ʧʣʦʱʘ ʧʦʰʠʨʝʥʥʷ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ ʚ ʤʝʞʘʭ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ 

ʦʙʫʤʦʚʣʶʻ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʾʭ ʩʢʣʘʜ, ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʪʦʱʦ, ʷʢʘ 

ʟʘʬʽʢʩʦʚʘʥʘ ʫ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ. ʇʨʠ ʨʦʟʛʣʷʜʽ 

ʤʘʪʝʨʽʘʣʽʚ ʟʡʦʤʦʯʥʠʭ ʨʦʙʽʪ ʪʝʨʠʪʦʨʽʾ,ʚʠʢʦʥʘʥʠʭ ʂʨʠʚʦʨʽʟʴʢʦʶ ɻʈɽ ʚ 50-ʭ ʪʘ 60-ʭ 

ʨʦʢʘʭ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ ʧʦʤʽʪʥʽ ʩʫʧʝʨʝʯʣʠʚʽ ʤʦʤʝʥʪʠ ʫ ʚʠʟʥʘʯʝʥʥʽ ʚʽʢʦʚʠʭ 

ʚʽʜʥʦʩʠʥ, ʛʝʥʝʟʠʩʫ, ʬʘʮʽʘʣʴʥʦʾ ʧʨʠʨʦʜʠ ʧʦʨʽʜ, ʦʩʦʙʣʠʚʦ ʪʠʭ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

çʥʽʤʠʭè ʪʦʚʱ. 

ʆʩʥʦʚʥʽ ʚʠʩʥʦʚʢʠ ʙʘʟʫʚʘʣʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʚʯʝʥʥʷ ʟʘʣʠʰʢʽʚ ʬʘʫʥʠ ʽ 

ʬʣʦʨʠ, ʚʽʜʽʙʨʘʥʠʭ ʫ ʥʝʚʝʣʠʢʠʭ ʟʘ ʨʦʟʤʽʨʦʤ ʧʨʠʨʦʜʥʠʭ ʽ ʰʪʫʯʥʠʭ ʚʽʜʩʣʦʥʝʥʥʷʭ ʪʘ 

ʩʚʝʨʜʣʦʚʠʥʘʭ, ʷʢʽ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʪʦʯʢʦʚʽ ʦʙôʻʢʪʠ. ʅʘ ʪʦʡ ʯʘʩ ʱʝ ʥʝ ʚʝʣʠʩʴ 

ʨʦʟʢʨʠʚʥʽ ʨʦʙʦʪʠ ʩʫʯʘʩʥʦʛʦ ʤʘʩʰʪʘʙʫ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʟʘʣʽʟʦʨʫʜʥʠʭ ʢʘʨ'ʻʨʘʭ 

ʂʨʠʚʙʘʩʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ. 

ʉʴʦʛʦʜʥʽ ʢʘʨôʻʨʠ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ ʤʘʶʪʴ ʜʦʚʞʠʥʫ ʜʦ 5 ʽ 

ʙʽʣʴʰʝ ʢʽʣʦʤʝʪʨʽʚ. ɺʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚʟʜʦʚʞ ʚʩʴʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʟʘʭʽʜʥʦʛʦ ʩʭʠʣʫ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʢʨʷʞʫ. ʂʦʞʝʥ ʢʘʨôʻʨ ʻ ʧʨʘʢʪʠʯʥʦ ʙʝʟʧʝʨʝʨʚʥʠʤ ʪʝʭʥʦʛʝʥʥʠʤ 

ʨʦʟʨʽʟʦʤ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʂʨʠʚʙʘʩʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʙʫʜʦʚʫ ʽ 

ʩʢʣʘʜ ʢʘʡʥʦʟʦʡʩʴʢʦʾ ʪʦʚʱʽ. 
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ʆʩʥʦʚʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨ ʦʙʨʘʣʘ ʚʽʜʩʣʦʥʝʥʥʷ ʧʦʙʣʠʟʫ ʩ. 

ɻʣʝʶʚʘʪʢʘ (ʢʘʨôʻʨ ˉ1 ʪʘ ʭʚʦʩʪʦʩʭʦʚʠʱʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʦʛʦ 

ʢʦʤʙʽʥʘʪʫ), ʩ. ʇʘʚʣʽʚʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʇʘʚʣʽʚʩʴʢʠʡ ʧʽʱʘʥʠʡ ʢʘʨôʻʨ) ʽ 

ʨ-ʥ ʂʈɽʉ ʫ ʤ. ʂʨʠʚʠʡ ʈʽʛ (ʂʨʝʩʽʚʩʴʢʠʡ ʛʨʘʥʽʪʥʠʡ ʢʘʨôʻʨ). ʆʙôʻʢʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʽ ʧʝʨʝʪʠʥʘʶʪʴ ʂʨʠʚʦʨʽʟʴʢʦ-

ʂʨʝʤʝʥʯʫʮʴʢʫ ʩʪʨʫʢʪʫʨʫ ʫ ʩʫʙʰʠʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʨʠʩ. 2.1). 

 

 

 

ʈʠʩ. 2.1. ʆʛʣʷʜʦʚʘ ʢʘʨʪʘ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ M 1:200000 (ʟʘ ɿʘʭʘʨʦʚʠʤ ɺ.ɺ., 2002 

ʨ.) ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ [30]. 

1 - ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ; 2 ï ʧʦʨʦʜʠ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ; 3 ï ʛʝʦʣʦʛʽʯʥʽ ʛʨʘʥʠʮʽ ʧʦʨʽʜ ʢʘʡʥʦʟʦʶ; 4 ï ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ; 

5 ï ʪʦʯʢʠ ʚʽʜʙʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ ʟʨʘʟʢʽʚ. 

 

ɺʠʚʯʝʥʠʡ ʨʦʟʨʽʟ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʾ (ʦʩʴʦʚʦʾ) ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. ʋ ʡʦʛʦ ʙʫʜʦʚʽ ʧʝʨʝʚʘʞʥʦ ʧʦʰʠʨʝʥʽ ʧʽʱʘʥʽ ʤʦʨʩʴʢʽ ʪʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʤʽʦʮʝʥʫ (ʥʦʚʦʧʝʪʨʽʚʩʴʢʘ ʩʚʽʪʘ, ʪʦʚʱʘ ʧʽʩʢʽʚ, ʛʝʣʽʢʩʦʚʽ 

ʚʝʨʩʪʚʠ ʪʘ ʪʦʚʱʘ ʨʽʟʥʦʙʘʨʚʥʠʭ ʛʣʠʥ) ʟ ʧʨʦʤʠʩʣʦʚʠʤ ʚʤʽʩʪʦʤ ʨʫʪʠʣʫ, ʽʣʴʤʝʥʽʪʫ, 

ʮʠʨʢʦʥʫ. ʎʝʡ ʪʠʧ ʨʦʟʨʽʟʫ ʧʦʰʠʨʝʥʠʡ ʫ ʤʝʞʘʭ ɺʽʣʴʥʦʛʽʨʩʴʢʦʾ ʉʌɿ. ʋʤʦʚʥʘ ʤʝʞʘ 

ʤʽʞ ɺʽʣʴʥʦʛʽʨʩʴʢʦʶ ʪʘ ʐʠʨʦʢʽʚʩʴʢʦʶ ʉʌɿ ʧʨʦʭʦʜʠʪʴ ʧʦ ʣʽʥʽʾ ʨʦʟʨʽʟʫ ʩ. 
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ʍʨʠʩʪʦʬʦʨʽʚʢʘ-ɻʣʝʶʚʘʪʢʘ-ʉʦʬʽʾʚʢʘ (ʨʠʩ. 2.2) [30], ʱʦ ʪʽʩʥʦ ʤʝʞʫʻ ʽʟ ʦʙʨʘʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ. 

 

ʈʠʩ. 2.2. ʉʭʝʤʘʪʠʯʥʘ ʢʘʨʪʘ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʩʘʨʤʘʪʫ (ʟʘ ɿʘʭʘʨʦʚʠʤ ɺ.ɺ., 

2002 ʨ.) ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ [30]. 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1 - ʛʨʘʥʠʮʷ ʩʫʯʘʩʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʩʘʨʤʘʪʫ, 2- 

ʬʘʮʽʘʣʴʥʽ ʛʨʘʥʠʮʽ, 3- ʛʨʘʥʠʮʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʽ ʇʽʚʜʝʥʥʦʛʦ ʨʘʡʦʥʽʚ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ, 4- ʣʽʥʽʷ ʨʦʟʨʽʟʫ ʧʦ ʦʙôʻʢʪʘʤ ʜʦʩʣʽʜʞʝʥʴ, 5- ʛʣʠʥʠ ʧʽʱʘʥʽ, 6- ʧʽʩʢʠ ʛʣʠʥʠʩʪʽ, 

7- ʛʣʠʥʠ, 8- ʤʝʨʛʝʣʽ, 9- ʚʘʧʥʷʢʠ ʦʦʣʽʪʦʚʽ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʤʝʨʛʝʣʽʚ, 10- ʧʽʩʢʠ ʢʚʘʨʮʦʚʽ 

ʨʽʟʥʦʟʝʨʥʠʩʪʽ, ʪʦʚʱʽ ʚʘʧʥʷʢʽʚ ʪʘ ʤʝʨʛʝʣʽʚ N1vm , 11-ʧʽʩʢʦʚʠʢʠ, 12- ʧʽʩʢʠ ʢʚʘʨʮʦʚʽ 

ʨʽʟʥʦʟʝʨʥʠʩʪʽ, ʪʦʚʱʽ ʧʽʩʢʽʚ N1p. 
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ɻʣʝʶʚʘʪʩʴʢʠʡ ʟʘʣʽʟʦʨʫʜʥʠʡ ʢʘʨôʻʨ ʤʘʻ ʜʦʚʞʠʥʫ ʨʦʟʨʽʟʫ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ, 

ʚʽʜʩʣʦʥʝʥʦʾ ʫ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʢʘʭ, ʙʣʠʟʴʢʦ 2500 ʤ ʪʘ ʧʦʻʜʥʫʻ ʚ ʤʝʞʘʭ ʩʚʦʛʦ 

ʛʽʨʥʠʯʦʛʦ ʚʽʜʚʦʜʫ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ, ʣʽʪʦʣʦʛʽʯʥʠʭ, 

ʛʝʥʝʪʠʯʥʠʭ, ʚʽʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʦʟʥʘʢ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ, ʚʣʘʩʪʠʚʠʭ 

ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʆʩʘʜʦʚʠʡ ʨʦʟʨʽʟ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ 

ʟ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʠʭ ʧʦʨʽʜ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʚʽʢʦʤ PR-KZ 

[14]. 

ʇʘʚʣʽʚʩʴʢʠʡ ʢʘʨôʻʨ ʨʦʟʢʨʠʚʘʻ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʭʽʜʥʦ-ʽʥʛʫʣʝʮʴʢʠʭ ʧʣʘʛʽʦʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʽʚ ʚʽʢʦʤ PZ-KZ ʚ ʤʝʞʘʭ 

ʧʝʨʝʭʽʜʥʦʾ ʟʦʥʠ ʤʽʞ ɯʥʛʫʣʝʮʴʢʠʤ ʽ ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʠʤ ʙʣʦʢʘʤʠ [1, 13, 14] . 

ɺ ʂʨʝʩʽʚʩʴʢʦʤʫ ʢʘʨôʻʨʽ ʢʘʡʥʦʟʦʡʩʴʢʽ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘʡʜʨʝʚʥʽʰʠʭ ʫ ʂʨʠʚʦʨʽʟʴʢʦʤʫ ʙʘʩʝʡʥʽ ʛʨʘʥʽʪʦʾʜʘʭ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ 

ʢʫʧʦʣʫ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʛʝʦʙʣʦʢʫ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ [42, 

93]. 

ɺ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʧʦʨʦʜʠ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʙʫʣʠ ʧʝʨʝʙʫʨʝʥʽ 

ʂʨʠʚʦʨʽʟʴʢʦ ʁ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʦʶ ʝʢʩʧʝʜʠʮʽʻʶ ʜʝʢʽʣʴʢʦʤʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 

ʦʧʦʨʥʦʛʦ ʟʡʦʤʦʯʥʦʛʦ ʨʦʟʨʽʟʫ. ɺʽʥ ʙʫʚ ʧʨʦʡʜʝʥʠʡ ʥʘ ʚʽʜʩʪʘʥʽ ʙʣʠʟʴʢʦ 3 ʢʤ ʥʘ ʟʘʭʽʜ 

ʚʽʜ ʟʘʭʽʜʥʦʛʦ ʙʦʨʪʫ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʢʘʨôʻʨʫ ʽ ʙʫʚ ʦʨʽʻʥʪʦʚʘʥʠʡ, ʷʢ ʽ ʢʘʨôʻʨ, 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦ. ɺ ʤʝʞʘʭ ʛʽʨʥʠʯʦʛʦ ʚʽʜʚʦʜʫ ʢʘʨôʻʨʫ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʧʨʦʭʦʜʠʣʠʩʴ 

ʧʨʠ ʙʫʨʽʥʥʽ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʙʝʟ ʚʽʜʙʦʨʫ ʢʝʨʥʫ, ʽ ʪʦʤʫ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʠʚʯʝʥʽ [30]. 

ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ʨʘʡʦʥʫ ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʦʢʣʘʜʠ ʟʘʣʽʟʥʠʭ ʨʫʜ ʽ ʛʨʘʥʽʪʽʚ ʚ ʤʝʞʘʭ 

ʛʽʨʥʠʯʠʭ ʚʽʜʚʦʜʽʚ ʜʽʶʯʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 

ʇʨʦʝʢʪʘʤʠ ʚʠʜʦʙʫʪʢʫ ʛʦʣʦʚʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʥʝ ʙʫʣʦ ʧʝʨʝʜʙʘʯʝʥʦ 

ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ, ʜʣʷ ʷʢʠʭ ʥʘ ʪʦʡ ʯʘʩ ʥʝ ʽʩʥʫʚʘʣʦ 

ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ. ʊʦʤʫ ʧʦʪʫʞʥʠʡ ʢʦʤʧʣʝʢʩ ʧʝʨʝʢʨʠʚʥʠʭ 

ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʽ ʫʪʚʦʨʝʥʴ ʧʨʦʪʝʨʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʦʾ ʧʣʦʱʘʜʥʦʾ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʱʦ ʾʭ ʧʽʜʩʪʠʣʘʻ, ʚ ʜʘʥʠʡ ʯʘʩ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʫ ʩʧʽʣʴʥʽ ʚʽʜʚʘʣʠ ʽ 

ʚʪʨʘʯʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʃʽʪʦʣʦʛʽʯʥʽ, ʤʽʥʝʨʘʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ ʦʙôʻʢʪʽʚ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʾʭ 
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ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʧʦʧʫʪʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚʘʞʣʠʚʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʝʛʽʦʥʫ ʽ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʙʽʨ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʣʽʪʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ ʽ ʤʘʻ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. 

 

2.1.2. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʇʘʚʣʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ (ʇʘʚʣʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʧʽʩʢʽʚ, 

ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ) 

 

ʋ ʛʝʦʩʪʨʫʢʪʫʨʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʇʘʚʣʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʥʘʣʝʞʠʪʴ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [14]. ʈʦʜʦʚʠʱʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ɯʥʛʫʣʦ-ɯʥʛʫʣʝʮʴʢʦʤʫ 

ʨʝʛʽʦʥʽ; ʚ ʡʦʛʦ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʤʽʞ ɿʘʭʽʜʥʦ-ɯʥʛʫʣʝʮʴʢʠʤ ʽ 

ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʤ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʨʦʟʣʦʤʘʤʠ [1,13,14]. ʄʽʩʮʝʚʽʩʪʴ 

ʚʽʜʦʤʘ ʫ ʛʝʦʣʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʽʜ ʥʘʟʚʦʶ ɿʘʭʽʜʥʦ-ɯʥʛʫʣʝʮʴʢʦʾ ʘʙʦ ɯʥʛʫʣʝʮʴʢʦ-

ʂʨʠʚʦʨʽʟʴʢʦʾ ʟʦʥʠ. ɺ ʜʝʷʢʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʦʥʘ ʻ ʧʝʨʝʭʽʜʥʦʶ ʤʽʞ ɯʥʛʫʣʝʮʴʢʠʤ ʽ 

ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʠʤ ʙʣʦʢʘʤʠ [76] (ʨʠʩ. 2.3). 

 

ʈʠʩ. 2.3. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʦʟʣʦʤʥʦ-ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ (ʟʘ 

ɿʘʭʘʨʦʚʠʤ ɺ.ɺ., 2002 ʨ.) [30]. 

ʆʩʥʦʚʥʽ ʨʝʛʽʦʥʘʣʴʥʽ ʨʦʟʣʦʤʠ: I ï ɼʝʚʣʘʜʽʚʩʴʢʠʡ, II ïɿʘʭʽʜʥʦ-ɯʥʛʫʣʝʮʴʢʠʡ, III ï 

ɯʥʛʫʣʝʮʴʢʠʡ, IV ïɿʘʭʽʜʥʠʡ, V ï ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ. 

 

ʇʘʚʣʽʚʩʴʢʝ 

ʨʦʜʦʚʠʱʝ 
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ʉʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʨʦʟʨʽʟ ʨʦʜʦʚʠʱʘ ʤʘʻ ʜʚʘ ʨʽʟʥʦʚʽʢʦʚʽ ʢʦʤʧʣʝʢʩʠ ʛʝʦʣʦʛʽʯʥʠʭ 

ʫʪʚʦʨʝʥʴ: ʥʠʞʥʽʡ ï ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʽ ʚʝʨʭʥʽʡ ï ʢʘʡʥʦʟʦʡʩʴʢʠʡ [16, 17, 18] (ʨʠʩ. 2.4). 

 

 

ʈʠʩ. 2.4. ɻʝʦʣʦʛʦ-ʣʽʪʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʇʘʚʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ (ʟʘ ʊ.ɺ.ɻʘʥʝʥʢʦ 

(1982 ʨ.)), ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ. 

1 ï ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʛʨʘʥʽʪʠ ʪʘ ʤʽʛʤʘʪʠʪʠ; 2 ï ʞʦʨʩʪʚʦʚʦ-ʱʝʙʝʥʠʩʪʘ ʟʦʥʘ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ; 3 ïʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ ʟʦʥʘ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ; 4 ïʟʦʥʘ ʧʝʨʚʠʥʥʠʭ 

ʢʘʦʣʽʥʽʚ; 5 ï ʧʽʩʢʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʽ; 6 ï ʧʽʩʢʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʟ ʜʦʤʽʰʢʦʶ ʛʽʜʨʦʢʩʠʜʽʚ 

ʟʘʣʽʟʘ; 7 ï ʧʽʩʢʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽʽʟ ʜʦʤʽʰʢʦʶ ʙʫʨʦʾ ʛʣʠʥʠ; 8 ï ʧʽʩʢʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʟ 

ʜʦʤʽʰʢʦʶ ʙʽʣʦʾ ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ; 9 - ʩʫʛʣʠʥʢʠ; 10 ï ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʡ ʰʘʨ; 11 ï ʤʽʩʮʷ 

ʚʽʜʙʦʨʫ ʧʨʦʙ, 12 ï ʢʦʥʪʫʨʠ ʜʽʶʯʠʭ ʢʘʨôʻʨʽʚ, 13 ï ʛʝʦʣʦʛʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ. 

 

ɼʦʢʝʤʙʨʽʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʽʥʪʨʫʟʠʚʥʠʤʠ, ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʪʘ 

ʤʝʪʘʩʦʤʘʪʠʯʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʢʽʨʦʚʦʛʨʘʜʩʴʢʠʡ ʢʦʤʧʣʝʢʩ 

ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʭ ʛʨʘʥʽʪʦʾʜʽʚ, ʫʪʚʦʨʝʥʠʭ ʧʽʜ ʯʘʩ ʧʝʨʝʨʦʙʣʝʥʥʷ ʘʨʭʝʡʩʴʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ. ʇʝʨʝʚʘʞʘʶʪʴ ʜʨʽʙʥʦ- ʪʘ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ, ʨʽʜʰʝ ʧʦʨʬʽʨʦʙʣʘʩʪʠʯʥʽ 

ʩʤʫʛʘʩʪʽ ʽ ʪʽʥʴʦʚʽ ʧʣʘʛʽʦʤʽʢʨʦʢʣʽʥʦʚʽ ʛʨʘʥʽʪʠ ʪʘ ʤʽʛʤʘʪʠʪʠ. ɿʘ ʩʢʣʘʜʦʤ ʚʠʜʽʣʷʻʪʴʩʷ 

ʜʚʘ ʨʽʟʥʦʚʠʜʠ ʛʨʘʥʽʪʽʚ ʽ ʤʽʛʤʘʪʠʪʽʚ ï ʙʽʦʪʠʪʦʚʠʭ ʪʘ ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʠʭ, ʘ ʪʘʢʦʞ 

ʛʨʘʥʦʜʽʦʨʠʪʠ ʽ ʜʽʦʨʠʪʠ [ 93]. 
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ʋ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʥʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʧʦʚʩʶʜʥʦ ʨʦʟʚʠʥʝʥʘ ʢʦʨʘ 

ʚʠʚʽʪʨʶʚʘʥʥʷ [62]. ʋ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʯʽʪʢʦ 

ʧʨʦʩʣʽʜʞʫʶʪʴʩʷ ʪʨʠ ʟʦʥʠ (ʟʥʠʟʫ ʚʚʝʨʭ): ʟʦʥʘ ʜʝʟʽʥʪʝʛʨʘʮʽʾ (ʞʦʨʩʪʚʘ ʢʚʘʨʮ-

ʧʦʣʴʦʚʦʰʧʘʪʦʚʘ), ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ ʟʦʥʘ, ʟʦʥʘ ʧʦʚʥʦʾ ʢʘʦʣʽʥʽʟʘʮʽʾ [ 9]. 

ʅʘ ʧʦʨʦʜʘʭ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʥʝʫʟʛʦʜʞʝʥʥʷʤ ʟʘʣʷʛʘʶʪʴ 

ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʢʘʡʥʦʟʦʶ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʘʨʤʘʪʩʴʢʠʤʠ ʧʽʩʢʘʤʠ ʪʘ 

ʯʝʪʚʝʨʠʥʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ [9, 52]. ʇʦʪʫʞʥʽʩʪʴ ʦʩʘʜʦʚʦʛʦ ʨʦʟʨʽʟʫ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 5 

ʜʦ 40 ʤ, ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʦʾ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ. ʎʝ ʦʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʨʦʜʦʚʠʱʘ, ʷʢʘ 

ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʧʽʚʜʝʥʥʦʾ ʚʠʩʪʫʧʦʤ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ [1, 13, 14, 85]. 

ʂʘʡʥʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʴʦʤʘ ʩʠʩʪʝʤʘʤʠ: ʧʘʣʝʦʛʝʥʦʚʦʶ, 

ʥʝʦʛʝʥʦʚʦʶ ʪʘ ʯʝʪʚʝʨʪʠʥʥʦʶ. 

ʇʘʣʝʦʛʝʥʦʚʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʫʯʘʢʩʴʢʦʶ ʩʚʽʪʦʶ (ʈ2). ɺʽʜʢʣʘʜʠ 

ʙʫʯʘʢʩʴʢʦʾ ʩʚʽʪʠ ʚ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʤʘʶʪʴ ʦʙʤʝʞʝʥʠʡ ʨʦʟʚʠʪʦʢ, ʭʘʨʘʢʪʝʨ ʾʭ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʨʝʣʴʻʬʦʤ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. 

ɺʦʥʠ ʟʘʧʦʚʥʶʶʪʴ ʧʦʥʠʞʝʥʽ ʯʘʩʪʠʥʠ ʨʝʣʴʻʬʫ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʘ ʩʘʤʝ 

ʍʨʠʩʪʦʬʦʨʽʚʩʴʢʫ ʜʝʧʨʝʩʽʶ, ʜʦ ʷʢʦʾ ʧʨʠʫʨʦʯʝʥʝ ʍʨʠʩʪʦʬʦʨʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʙʫʨʦʛʦ 

ʚʫʛʽʣʣʷ. 

ɹʫʯʘʢʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʫʛʣʠʩʪʠʤʠ ʛʣʠʥʘʤʠ, ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ 

ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʘʤʠ, ʙʫʨʠʤ ʚʫʛʽʣʣʷʤ. ʅʘʡʙʽʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʚʫʛʣʠʩʪʽ ʛʣʠʥʠ 

ʙʫʨʦʚʘʪʦ- ʽ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ. ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʫʛʣʠʩʪʠʭ ʛʣʠʥ ï 10 ʤ.  

ʇʝʨʝʢʨʠʚʘʶʪʴ ʙʫʯʘʢʩʴʢʽ ʦʩʘʜʠ ʚʽʜʢʣʘʜʠ ʥʝʦʛʝʥʦʚʦʾ ʩʠʩʪʝʤʠ. ʅʝʦʛʝʥʦʚʘ 

ʩʠʩʪʝʤʘ ʚ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʨʭʥʴʦʤʽʦʮʝʥʦʚʠʤʠ ʚʽʜʢʣʘʤʠ, ʘ ʩʘʤʝ 

ʩʘʨʤʘʪʩʴʢʠʤ ʷʨʫʩʦʤ (N1s).  

ɺʽʜʢʣʘʜʠ ʩʘʨʤʘʪʩʴʢʦʛʦ ʷʨʫʩʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦ ʥʽʤʠʤʠ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʘʤʠ, ʤʽʣʢʦʚʦʜʥʘ ʤʦʨʩʴʢʘ ʬʘʮʽʷ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʧʽʩʢʽʚ ʚʦʭʨʠʩʪʦ-ʞʦʚʪʝ, ʩʚʽʪʣʦ-ʞʦʚʪʝ, ʞʦʚʪʫʚʘʪʦ-ʩʽʨʝ ʪʘ ʩʚʽʪʣʦ-ʩʽʨʝ. ɯʥʦʜʽ ʚ ʧʽʩʢʘʭ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʽʥʟʦʚʠʜʥʽ ʪʽʣʘ ʙʝʥʪʦʥʽʪʦʧʦʜʽʙʥʠʭ ʛʣʠʥ ʚʦʭʨʠʩʪʦ-ʞʦʚʪʦʛʦ ʯʠ 

ʞʦʚʪʫʚʘʪʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʧʽʩʢʠ ʯʘʩʪʦ ʟʙʘʛʘʯʝʥʽ 

ʢʘʨʙʦʥʘʪʥʠʤʠ ʩʪʷʞʽʥʥʷʤʠ. 
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ʇʽʩʢʠ ʩʘʨʤʘʪʩʴʢʦʛʦ ʷʨʫʩʫ ʤʘʡʞʝ ʧʦʚʩʶʜʥʦ ʧʝʨʝʢʨʠʚʘʪʴʩʷ ʯʝʨʚʦʥʦ-ʙʫʨʠʤʠ 

ʛʣʠʥʘʤʠ, ʥʘʩʠʯʝʥʠʤʠ ʛʽʧʩʦʚʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʫ ʚʠʛʣʷʜʽ ʜʨʫʟ ʪʘ ʩʪʷʞʽʥʴ. ɯʥʦʜʽ ʚ 

ʥʠʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʤʘʣʦʧʦʪʫʞʥʽ ʣʽʥʟʠ ʛʣʠʥʠʩʪʠʭ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʽʚ. ɿʘ 

ʩʢʣʘʜʦʤ, ʘ ʯʘʩʪʦ ʽ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ, ʚʦʥʠ ʥʝʦʜʥʦʨʽʜʥʽ ʷʢ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘʢ ʽ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ. 

ɿʚʠʯʘʡʥʦ ʛʣʠʥʠ ʱʽʣʴʥʽ, ʽʟ ʧʣʦʱʠʥʘʤʠ ʩʢʦʣʴʟʽʥʥʷ, ʥʝ ʰʘʨʫʚʘʪʽ. ʋ ʚʽʜʥʦʰʝʥʥʽ 

ʚʽʢʫ ʯʝʨʚʦʥʦ-ʙʫʨʠʭ ʛʣʠʥ ʻʜʠʥʦʾ ʜʫʤʢʠ ʥʝʤʘʻ. ɹʽʣʴʰʽʩʪʴ ʚʽʜʥʦʩʠʪʴ ʾʭ ʜʦ 

ʧʽʟʥʴʦʥʝʦʛʝʥʦʚʦʛʦ ï ʨʘʥʥʴʦʯʝʪʚʝʨʪʠʥʥʦʛʦ ʚʽʢʫ. 

ɺʽʜʢʣʘʜʠ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʚʠʥʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʜʦʚʠʱʘ ʧʦʚʩʶʜʥʦ, 

ʧʝʨʝʢʨʠʚʘʶʯʠ ʫʩʽ ʙʽʣʴʰ ʜʨʝʚʥʽ ʧʦʨʦʜʠ. ɿʘ ʚʽʢʦʤ ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ: ʥʠʞʥʽʡ, ʩʝʨʝʜʥʽʡ, ʚʝʨʭʥʽʡ ʪʘ ʩʫʯʘʩʥʠʡ ʚʽʜʜʽʣʠ. 

ʅʠʞʥʽʡ ʚʽʜʜʽʣ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ( Qɯ )  ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʱʽʣʴʥʠʤʠ 

ʩʫʛʣʠʥʢʘʤʠ ʙʫʨʦʛʦ, ʪʝʤʥʦ-ʙʫʨʦʛʦ, ʯʝʨʚʦʥʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʽʚ. ʇʦʪʫʞʥʽʩʪʴ ʾʭ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 5 ʜʦ 15 ʤ. 

ʉʝʨʝʜʥʽʡ ʚʽʜʜʽʣ ( Qɯɯ ) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʽʟʥʠʤʠ ʚʽʜʪʽʥʢʘʤʠ ʙʫʨʠʭ ʩʫʛʣʠʥʢʽʚ, 

ʚʢʣʶʯʥʦ ʜʦ ʯʝʨʚʦʥʦ-ʙʫʨʠʭ. ʉʝʨʝʜ ʥʠʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʛʦʨʠʟʦʥʪ, ʘ ʚ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ 

ʜʚʘ, ʧʘʣʝʚʦ-ʞʦʚʪʠʭ ʣʝʩʦʚʠʜʥʠʭ ʩʫʛʣʠʥʢʽʚ ʧʦʪʫʞʥʽʩʪʶ 0,5 ï 1,5 ʤ. ʄʽʩʮʷʤʠ 

ʣʝʩʦʚʠʜʥʽ ʩʫʛʣʠʥʢʠ ʟʘʣʷʛʘʶʪʴ ʚ ʧʽʜʥʽʞʞʽ ʪʦʚʱʽ ʩʝʨʝʜʥʴʦ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʂʨʽʤ ʪʦʛʦ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʛʦʨʠʟʦʥʪʠ ʚʠʢʦʧʥʠʭ ʛʨʫʥʪʽʚ 

ʧʦʪʫʞʥʽʩʪʶ 0,3 ï 1,3 ʤ. ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ 

ʩʝʨʝʜʥʴʦʤʫ 8-10 ʤ. 

ɺʝʨʭʥʽʡ ʚʽʜʜʽʣ (Qɯɯɯ ) ʧʨʝʜʩʪʘʚʣʝʥʡ ʩʫʛʣʠʥʢʘʤʠ ʧʘʣʝʚʦ-ʞʦʚʪʠʤʠ, ʙʫʨʦʚʘʪʦ-

ʧʘʣʝʚʠʤʠ ʜʦ ʩʚʽʪʣʦ-ʙʫʨʠʤʠ, ʧʦʨʠʩʪʠʤʠ, ʢʦʤʢʦʚʘʪʠʤʠ ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʧʫʭʢʠʭ, 

ʨʽʜʰʝ ʱʽʣʴʥʠʭ ʢʘʨʙʦʥʘʪʥʠʭ ʩʪʷʞʽʥʴ ʨʦʟʤʽʨʦʤ ʽʥʦʜʽ ʜʦ ʢʽʣʴʢʦʭ ʩʘʥʪʠʤʝʪʨʽʚ. ɼʣʷ 

ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʣʝʩʦʚʠʜʥʘ ʩʪʦʚʙʯʘʪʘ ʚʽʜʤʽʥʘ. ʇʦʪʫʞʥʽʩʪʴ ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʥʠʭ 

ʚʽʜʢʣʘʜʽʚ 3 ï 6 ʤ. 

ʉʫʯʘʩʥʠʡ ʚʽʜʜʽʣ (QɯV)  ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʤ ʰʘʨʦʤ ʩʪʝʧʦʚʦʛʦ 

ʪʠʧʫ, ʪʝʤʥʦ-ʩʽʨʦʛʦ ʜʦ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʚʽʜ 0,1-0,2 ʜʦ 1,0 ï 1,2 ʤ.  

ɿʘʛʘʣʴʥʠʡ ʧʣʘʥ ʟʘʣʷʛʘʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚʽʜ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʧʽʜ ʚʧʣʠʚʦʤ ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ ʨʝʣʴʻʬʫ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ 
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ʬʫʥʜʘʤʝʥʪʫ ̔  ʤʘʻ ʟʘʛʘʣʴʥʠʡ ʥʘʭʠʣ h ʘʨʽʚ ʥʘ ʧʽʚʥʽʯ, ʫ ʥʘʧʨʷʤʢʫ ʟʦʥʠ ɼʝʚʣʘʜʽʚʩʴʢʦʛʦ 

ʨʦʟʣʦʤʫ ʩʫʙʰʠʨʦʪʥʦʛʦ ʟʘʣʷʛʘʥʥʷ [ 58 ] (ʨʠʩ. 2.3). 

 

2.1.3. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ (ɻʣʝʶʚʘʪʩʴʢʝ ʨʦʜʦʚʠʱʝ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ) 

 

ɼʦʯʝʪʚʝʨʪʠʥʥʽ ʪʘ ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʧʝʨʝʢʨʠʚʘʶʪʴ ʢʦʤʧʣʝʢʩ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ. ʇʦʪʫʞʥʽʩʪʴ ʾʭ ʥʝ 

ʚʠʪʨʠʤʘʥʘ ʡ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʣʴʻʬʫ ʢʦʨʽʥʥʠʭ ʧʦʨʽʜ. ʋ ʩʭʽʜʥʠʭ 

ʜʽʣʷʥʢʘʭ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 20-25ʤ, ʫ ʟʘʭʽʜʥʠʭ ï ʜʦʩʷʛʘʻ 55- 60 ʤ (ʨʠʩ.2.5) [16, 17, 18].  

ɻʣʝʶʚʘʪʩʴʢʘ ʜʽʣʷʥʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʱʦ 

ʫʪʚʦʨʠʣʘʩʷ ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʢʨʠʚʦʨʽʟʴʢʦʛʦ ʝʪʘʧʫ ʛʽʧʝʨʛʝʥʝʟʫ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʚ 

ʣʽʪʝʨʘʪʫʨʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʜʦʢʨʠʚʦʨʽʟʴʢʦʛʦ ʚʽʢʫ (ʄ.ʄ. 

ɸʢʽʤʝʥʢʦ, ʗ.ʄ. ɹʻʣʻʚʮʝʚ, ʖ.ʄ. ɭʧʘʪʢʦ ʪʘ ʽʥ.) ʟʙʝʨʝʛʣʠʩʷ ʚ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʴ 

ʬʨʘʛʤʝʥʪʘʨʥʦ ʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʩʘʜʦʚʠʭ ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ ʚ ʜʦʩʣʽʜʞʝʥʠʭ ʜʽʣʷʥʢʘʭ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʥʝ ʤʘʣʠ. ʅʘʡʜʘʚʥʽʰʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʫʪʚʦʨʠʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʽ ʘʨʭʝʡʩʴʢʠʭ ʛʨʘʥʽʪʦʾʜʽʚ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʫʪʚʦʨʝʥʥʷ ʙʘʟʘʣʴʪʦʾʜʥʦʾ ʪʦʚʱʽ ʢʦʥʢʩʴʢʦʾ ʩʝʨʽʾ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʙʘʟʘʣʴʪʦʾʜʠ ʪʘʢʦʞ 

ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʥʦʚʦʢʨʠʚʦʨʽʟʴʢʦʾ ʩʚʽʪʠ. ʆʙʠʜʚʽ ʮʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʽʟʥʽʰʝ ʚ ʧʨʦʮʝʩʽ 

ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʟʘʟʥʘʣʠ ʟʤʽʥ ʽ ʚ ʧʦʪʦʯʥʠʡ ʯʘʩ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʩʝʨʠʮʠʪ-ʢʚʘʨʮ-ʭʣʦʨʠʪʦʚʠʤʠ ʪʘ ʙʣʠʟʴʢʦʛʦ ʩʢʣʘʜʫ ʩʣʘʥʮʷʤʠ, ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʤʠ ʪʘ 

ʩʠʣʽʢʘʪʥʠʤʠ ʢʚʘʨʮʠʪʘʤʠ. ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʛʽʧʝʨʛʝʥʝʟʫ ʚʽʜʙʫʚʘʚʩʷ ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ 

ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʪʘ ʛʣʝʶʚʘʪʩʴʢʦʾ ʩʚʽʪʠ. ɺʽʥ ʦʭʦʧʠʚ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ï ʚʽʜ 

ʧʽʟʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ (ʘʙʦ, ʥʘ ʜʫʤʢʫ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ï ʩʝʨʝʜʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ) 

ʜʦ ʧʦʯʘʪʢʫ ʢʘʡʥʦʟʦʶ. ʎʝʡ ʝʪʘʧ ʚʽʜʨʽʟʥʷʚʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʧʦʪʫʞʥʠʭ ʧʣʦʱʠʥʥʠʭ ʽ 

ʣʽʥʽʡʥʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʛʽʧʝʨʛʝʥʝʟʫ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʮʝʩʽʚ 

ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ ʧʦʜʽʙʥʠʡ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ. ɺʽʥ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʥʦʩʦʤ ʟ 

ʚʠʭʽʜʥʠʭ ʧʦʨʽʜ ʢʘʣʽʶ, ʥʘʪʨʽʶ, ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ ʪʘ ʯʘʩʪʢʦʚʦ ʢʨʝʤʥʝʟʝʤʫ. ɺ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʦʢʩʠʜʽʚ ʽ ʛʽʜʨʦʢʩʠʜʽʚ 
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ʟʘʣ̔ʟʘ, ʯʘʩʪʢʦʚʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʨʝʣʽʢʪʦʚʠʡ ʢʚʘʨʮ, ʘ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʣʘʥʮʽʚ ʢʨʽʤ 

ʥʘʟʚʘʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʚʠʥʥʠʭ ʩʠʣʽʢʘʪʽʚ ʬʦʨʤʫʶʪʴʩʷ ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ 

(ʧʝʨʝʚʘʞʥʦ, ʢʘʦʣʽʥʽʪ). ɻʽʧʝʨʛʝʥʥʽ ʟʤʽʥʠ ʧʦʨʽʜ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʽ ʾʾ ʦʙʨʘʤʣʝʥʥʷ  

ʨʦʟʧʦʯʘʣʠʩʷ ʚ ʢʽʥʮʽ ʧʽʟʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ ʽ ʪʨʠʚʘʣʠ ʫ ʢʽʣʴʢʘ ʝʪʘʧʽʚ ʜʦ ʧʦʯʘʪʢʫ 

ʢʘʡʥʦʟʦʶ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʾ ʧʣʦʱʠʥʥʦʾ ʪʘ ʣʽʥʽʡʥʦʾ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ʂʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʣʘʥʮʽʚ ʩʢʣʘʜʝʥʘ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʢʚʘʨʮʦʤ, 

ʜʠʩʧʝʨʩʥʠʤ ʛʝʤʘʪʠʪʦʤ ʽ ʛʣʠʥʠʩʪʠʤʠ ʤʽʥʝʨʘʣʘʤʠ (ʢʘʦʣʽʥʽʪʦʤ, ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʤ, 

ʙʝʡʜʝʣʽʪʦʤ ʪʘ ʽʥʰʠʤʠ), ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦ ʛʣʠʥʦʟʝʤ-ʚʤʽʩʥʠʤ ʩʠʣʽʢʘʪʘʤ (ʭʣʦʨʠʪʫ, 

ʩʠʜʝʨʠʪʫ, ʙʽʦʪʠʪʫ, ʤʫʩʢʦʚʽʪʫ). ʊʘʢʦʞ ʧʦʰʠʨʝʥʽ ʛʝʪʠʪ, ʜʠʩʧʝʨʩʥʠʡ ʛʝʪʠʪ, ʷʨʦʟʠʪ, 

ʘʣʫʥʽʪ ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʤʽʥʝʨʘʣʠ.  

ʂʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʟʘ ɺ.ɼ. ɭʚʪʻʭʦʚʠʤ, ɽ.ʆ. 

ɹʝʟʧʦʷʩʢʦ ʪʘ ʽʥ. ʤʘʻ ʟʦʥʘʣʴʥʫ ʙʫʜʦʚʫ. ʋ ʾʾ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʧʨʦʷʚʣʝʥʘ 

ʤʽʥʝʨʘʣʦʛʽʯʥʘ ʟʦʥʘʣʴʥʽʩʪʴ. ɺʠʜʽʣʷʶʪʴʩʷ ʪʘʢʽ ʦʩʥʦʚʥʽ ʟʦʥʠ: 1) ʟʦʥʘ ʛʝʪʠʪʠʟʘʮʽʾ 

ʛʝʤʘʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ 5-15 ʤ); 2) ʟʦʥʘ ʧʦʚʥʦʾ 

ʤʘʨʪʠʪʠʟʘʮʽʾ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʧʦʪʫʞʥʽʩʪʴ ʜʦ 350 ʤ); 3) ʟʦʥʘ 

ʯʘʩʪʢʦʚʦʾ ʤʘʨʪʠʪʠʟʘʮʽʾ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʧʦʪʫʞʥʽʩʪʴ 50-70 ʤ). 

ɺʜ̔ʢʣʘʜʠ ʧʘʣʝʦʛʝʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʪʚʦʨʝʥʥʷʤʠ ʩʝʨʝʜʥʴʦʛʦ ʡ ʚʝʨʭʥʴʦʛʦ 

ʧʽʜʚʽʜʜʽʣʽʚ ʝʦʮʝʥʫ (ʙʫʯʘʢʩʴʢʠʡ ʪʘ ʢʠʾʚʩʴʢʠʡ ʷʨʫʩʠ). ɺʦʥʠ ʚʠʧʦʚʥʶʶʪʴ ʥʘʡʙʽʣʴʰ 

ʧʦʥʠʞʝʥʽ ʜʽʣʷʥʢʠ ʨʝʣʴʻʬʫ ʜʦʢʝʤʙʨʽʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. 

ʉʝʨʝʜʥʽʡ ʝʦʮʝʥ, ʙʫʯʘʢʩʴʢʠʡ ʷʨʫʩ (ʈ2bļ), ʩʢʣʘʜʝʥʠʡ ʛʣʠʥʘʤʠ ʪʘ ʛʣʠʥʠʩʪʠʤʠ 

ʧʽʩʢʘʤʠ, ʨʫʩʣʦʚʘ ʪʘ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʘ ʬʘʮʽʾ. ʇʦʪʫʞʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ 2-10 ʤ. ʋ ʧʽʜʦʰʚʽ 

ʙʫʯʘʢʩʴʢʦʛʦ ʷʨʫʩʫ ʟʘʣʷʛʘʶʪʴ ʟʘʧʽʩʦʯʝʥʽ ʛʣʠʥʠ ʩʽʨʠʭ ʢʦʣʴʦʨʽʚ ʟ ʨʽʜʢʠʤʠ ʪʦʥʢʠʤʠ 

ʧʨʦʚʝʨʩʪʢʘʤʠ ʚʫʛʣʠʩʪʦʾ ʨʝʯʦʚʠʥʠ. ɺʠʱʝ ʟʘ ʨʦʟʨʽʟʦʤ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʽʟʥʦʟʝʨʥʠʩʪʽ 

ʛʣʠʥʠʩʪʽ ʧʽʩʢʠ ʪʝʤʥʦ-ʩʽʨʠʭ ʢʦʣʴʦʨʽʚ ʟ ʚʫʛʣʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ.  

ɺʝʨʭʥʽʡ ʝʦʮʝʥ, ʢʠʾʚʩʴʢʠʡ ʷʨʫʩ (ʈ2kv), ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʣʠʥʘʤʠ ʩʚʽʪʣʦ-ʩʽʨʠʭ 

ʢʦʣʴʦʨʽʚ ʽʟ ʟʝʣʝʥʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ ʟ ʣʽʥʟʘʤʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʧʽʩʢʫ. ʇʦʪʫʞʥʽʩʪʴ 

ʚʽʜʢʣʘʜʽʚ 2,5- 8 ʤ. ɰʭ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʤʽʥʘʤʠ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʧʽʟʥʴʦʤʫ ʝʦʮʝʥʽ ʚʥʘʩʣʽʜʦʢ ʪʨʘʥʩʛʨʝʩʽʾ ʤʦʨʷ ʟ ʙʦʢʫ ɼʥʽʧʨʦʚʩʴʢʦ-
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ɼʦʥʝʮʴʢʦʾ ʪʘ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʟʘʧʘʜʠʥ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʚʽʜʢʣʘʜʽʚ ʤʽʣʢʦʚʦʜʥʦʾ ʪʘ 

ʙʽʣʴʰ ʛʣʠʙʦʢʦʚʦʜʥʦʾ ʬʘʮʽʡ.  

ʅʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʩʢʣʘʜʝʥʽ ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʽʟ ʧʨʦʰʘʨʢʘʤʠ 

ʟʝʣʝʥʫʚʘʪʦïʩʽʨʠʭ ʛʣʠʥ ʚʝʨʭʥʴʦʩʘʨʤʘʪʩʴʢʦʛʦ ʧʽʜʷʨʫʩʫ (N1 S3), ʛʝʣʽʢʩʦʚʽ ʚʝʨʩʪʚʠ 

(N1gl), ʤʽʣʢʦʚʦʜʥʘ ʪʘ ʛʣʠʙʦʢʦʚʦʜʥʘ ʬʘʮʽʾ. ɰʭ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʽʟ ʟʥʘʯʥʠʤ 

ʨʦʟʰʠʨʝʥʥʷʤ ʪʨʘʥʩʛʨʝʩʽʾ ʤʦʨʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʦʚʩʶʜʥʝ ʧʦʰʠʨʝʥʥʷ ʛʝʣʽʢʩʦʚʠʭ 

ʚʝʨʩʪʚ. ʄʦʨʝ ʧʦʢʨʠʣʦ ʧʨʘʢʪʠʯʥʦ ʚʩʶ ʪʝʨʠʪʦʨʽʶ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʜʽʣʷʥʦʢ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʽʜʥʷʪʪʷ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ʇʦʪʫʞʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ 2-10 

ʤ. 

ʉʝʨʝʜʥʴʦʧʣʽʦʮʝʥʦʚʽ ʡ ʥʠʞʥʴʦʯʝʪʚʝʨʪʠʥʽ ʚʽʜʢʣʘʜʠ (N2-Q1) ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʛʦʨʠʟʦʥʪʦʤ ʯʝʨʚʦʥʦ-ʙʫʨʠʭ ʛʣʠʥ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʦʨʦʜʘʭ ʚʝʨʭʥʴʦʩʘʨʤʘʪʩʴʢʦʛʦ 

ʧʽʜ'ʷʨʫʩʫ, ʤʽʩʮʷʤʠ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ. ʇʦʯʠʥʘʶʯʠ ʟ 

ʧʣʽʦʮʝʥʫ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʆʩʘʜʠ ʮʴʦʛʦ 

ʧʝʨʽʦʜʫ ʻ ʧʦʻʜʥʘʥʥʷʤ ʫʪʚʦʨʝʥʴ ʝʣʶʚʽʘʣʴʥʠʭ, ʜʝʣʶʚʽʘʣʴʥʠʭ, ʝʣʶʚʽʘʣʴʥʦ-

ʜʝʣʶʚʽʘʣʴʥʠʭ ʪʘ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʬʘʮʽʡ. ʏʝʨʚʦʥʦ-ʙʫʨʽ ʛʣʠʥʠ ʤʽʩʪʷʪʴ 

ʢʘʨʙʦʥʘʪʥʽ ʩʪʷʞʽʥʥʷ ʪʘ ʜʨʫʟʠ ʛʽʧʩʫ [ 16, 17, 18, 30]. 

ʏʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʝʥʥʷ ʚ ʨʘʡʦʥʽ ʨʦʜʦʚʠʱʘ ʫʪʚʦʨʶʶʪʴ ʩʫʮʽʣʴʥʝ ʧʦʢʨʠʪʪʷ ʡ 

ʚʽʜʩʫʪʥʽ ʣʠʰʝ ʚ ʤʽʩʮʷʭ ʚʠʭʦʜʽʚ ʥʘ ʧʦʚʝʨʭʥʶ ʙʽʣʴʰ ʜʨʝʚʥʽʭ ʧʦʨʽʜ (ɸ. ɸ. 

ɹʝʨʝʟʦʚʩʴʢʠʡ, 1998, 2000, 2001). 

ɿ ʢʦʨʘʤʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚʤʽʱʫʶʯʠʭ ʂʨʠʚʦʨʽʟʴʢʫ ʩʪʨʫʢʪʫʨʫ ʢʨʠʩʪʘʣʽʯʥʠʭ 

ʫʪʚʦʨʝʥʴ ʜʦʢʝʤʙʨʽʶ ʟʚôʷʟʘʥʽ ʨʦʜʦʚʠʱʘ ʪʘ ʧʨʦʷʚʠ ʪʠʪʘʥʫ, ʘʣʶʤʽʥʽʶ, ʥʽʢʝʣʶ, 

ʢʦʙʘʣʴʪʫ, ʨʽʜʢʽʩʥʠʭ ʟʝʤʝʣʴ ʽ ʢʘʦʣʽʥʫ. ɻʽʧʝʨʛʝʥʥʦ ʟʤʽʥʝʥʽ ʧʦʨʦʜʠ ʟʘʣʽʟʠʩʪʦ-

ʢʨʝʤʝʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ ʂʨʠʚʙʘʩʫ ʚʤʽʱʫʶʪʴ ʧʦʢʣʘʜʠ ʙʘʛʘʪʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ, ʚʦʭʨʠ, 

ʩʫʨʠʢʫ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ [32, 33]. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʝʨʝʭʦʜʫ ʚʽʜ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʜʦ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.5. 
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ʉɿ     ɺ 

 

                          

ʈʠʩ. 2.5. ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʛʽʨʥʠʯʦʛʦ ʚʽʜʚʦʜʫ ʎɻɿʂ (ʟʘ 

ɸ.ɸ. ɹʝʨʝʟʦʚʩʴʢʠʤ, ʖ.ʄ. ɹʫʙʣʠʢʦʤ (2001 ʨ.)) [18], ʜʝ:  

1 - ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʜʦʢʝʤʙʨʽʶ; 2 ï ʛʣʠʥʠʩʪʽ ʧʽʩʢʠ; 3 - ʛʣʠʥʠ ʩʽʨʽ, 

ʟʝʣʝʥʫʚʘʪʦ- ʪʘ ʙʣʘʢʠʪʥʦ-ʩʽʨʽ; 4 ï ʨʽʟʥʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ; 5 ï ʩʫʛʣʠʥʢʠ ʯʝʨʚʦʥʦ-ʙʫʨʽ; 6 - ʛʨʫʥʪʦʚʦ-

ʨʦʩʣʠʥʥʠʡ ʰʘʨ; 7 - ʩʫʛʣʠʥʢʠ ʣʝʩʦʧʦʜʽʙʥʽ ʞʦʚʪʦ-ʙʫʨʽ,ʧʘʣʝʚʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʨʝʣʽʢʪʦʚʠʭ ˇʨʫʥʪʽʚ. 

 

2.1.4. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ (ʂʨʝʩʽʚʩʴʢʝ ʛʨʘʥʽʪʥʝ ʨʦʜʦʚʠʱʝ , 

ʩʭʽʜʥʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ) 

 

ʂʨʝʩʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʢʫʧʦʣʫ ʫ ʩʢʣʘʜʽ 

ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʛʝʦʙʣʦʢʫ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʪʝʨʠʪʦʨʽʾ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ, ɿʘʧʦʨʽʟʴʢʦʾ ʪʘ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ɺʦʥʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʤʝʞʫ ʛʝʦʙʣʦʢʘ ʟ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʤ ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ ʤʘʥʪʽʡʥʦʛʦ 

ʟʘʢʣʘʜʝʥʥʷ, ʷʢʠʡ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʟ ʧʽʚʜʝʥʥʦʛʦ-ʟʘʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʽʡ ʩʭʽʜ ʧʦ ʣʽʥʽʾ 

ɯʥʛʫʣʝʮʴ - ɾʦʚʪʽ ɺʦʜʠ [ 42]. 

ʋ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʜʦʩʣʽʜʞʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʘ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʪʘʞʽ: ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʽ ʢʘʡʥʦʟʦʡʩʴʢʠʡ. ʇʝʨʰʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʩʘʢʩʘʛʘʥʩʴʢʠʤʠ ʧʣʘʛʽʦʢʣʘʟʦʚʠʤʠ ʛʨʘʥʽʪʘʤʠ ʽ ʤʽʛʤʘʪʠʪʘʤʠ ʟ ʦʩʪʘʥʮʷʤʠ ʛʥʝʡʩʽʚ, 

ʩʣʘʥʮʽʚ ʽ ʘʤʬʽʙʦʣʽʪʽʚ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʜʘʡʢʘʤʠ ʜʽʘʙʘʟʽʚ ʪʘ ʯʠʩʣʝʥʥʠʤʠ 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʤʠ ʞʠʣʘʤʠ ʢʚʘʨʮʫ. ɿʘ ʜʘʥʠʤʠ ʽʟʦʪʦʧʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʢʮʝʩʦʨʥʦʛʦ 
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ʮʠʨʢʦʥʫ, ʾʭ ʚʽʢ ʩʢʣʘʜʘʻ 2800 ʤʣʥ. ʨʦʢʽʚ [94]. ɼʨʫʛʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʝʪʘʞ ʫʪʚʦʨʶʶʪʴ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʝʨʩʪʚʠ ʤʦʨʩʴʢʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʥʝʦʛʝʥʦʚʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 2.6) 

[55,72]. 

 

ʈʠʩ. 2.6. ʉʪʨʘʪʠʛʨʘʬʽʯʥʘ ʢʦʣʦʥʢʘ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ, ʟʘ ɺ. B. ɿʘʭʘʨʦʚʠʤ, 2002 p., ʟ 

ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ [30]. 

 

ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʪʘ ʬʘʥʝʨʦʟʦʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ʫʟʜʦʚʞ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʩʫʯʘʩʥʠʤ ʘʣʶʚʽʻʤ, ʘ ʥʘ ʚʦʜʦʨʦʟʜʽʣʘʭ ï ʝʦʣʦʚʠʤʠ ʙʫʨʠʤʠ ʛʣʠʥʘʤʠ 

ʪʘ ʩʫʛʣʠʥʢʘʤʠ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʰʘʨʦʤ ʯʦʨʥʦʟʝʤʫ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʛʽʨʥʠʯʦ-

ʚʠʜʦʙʫʚʥʠʭ ʨʦʙʽʪ ʪʫʪ ʟʥʘʯʥʦ ʤʝʥʰʘ, ʥʽʞ ʫ ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʧʦʨʫʯ ʂʨʠʚʦʨʽʟʴʢʦʤʫ 

ʙʘʩʝʡʥʽ. ɼʽʶʪʴ ʣʠʰʝ ʂʦʣʦʤʦʡʮʝʚʩʴʢʠʡ ʛʨʘʥʽʪʥʠʡ, ʄʘʨôʻ-ɼʤʠʪʨʽʚʩʴʢʽ ʛʨʘʥʽʪʥʠʡ ʪʘ 

ʧʽʱʘʥʠʡ ʢʘʨôʻʨʠ. ʈʘʥʽʰʝ ʧʨʘʮʶʚʘʚ ʂʨʝʩʽʚʩʴʢʠʡ ʛʨʘʥʽʪʥʠʡ ʢʘʨôʻʨ (ʨʠʩ.2.7), 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʙʫʨʦʚʫʛʽʣʴʥʦʾ ʛʘʣʫʟʽ ʧʦʙʣʠʟʫ ɺʝʩʝʣʠʭ ʊʝʨʥʽʚ ʪʘ ʜʝʷʢʽ ʽʥʰʽ. ɺʽʜʚʘʣʠ 

ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ ʚʢʘʟʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʨʦʟʤʽʱʝʥʽ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʛʨʘʥʽʪʽʚ (ʂʨʝʩʽʚʩʴʢʠʡ ʪʘ ʂʦʣʦʤʦʡʮʝʚʩʴʢʠʡ ʢʘʨôʻʨʠ) ʪʘ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʫʛʣʠʥʢʘʭ (ʄʘʨôʻ-ɼʤʠʪʨʽʚʩʴʢʠʡ ʢʘʨôʻʨ) ʽ ʟʘʚʝʨʰʫʶʪʴ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʨʦʟʨʽʟ ʫʪʚʦʨʝʥʴ ʩʫʯʘʩʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʜʘʥʦʤʫ ʨʘʡʦʥʽ.  
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ʈʠʩ. 2.7. ɺʜ̔ʧʨʘʮʴʦʚʘʥʠʡ 

ʂʨʝʩʽʚʩʴʢʠʡ ʛʨʘʥʽʪʥʠʡ ʢʘʨôʻʨ, ʤ. ʂʨʠʚʠʡ 

ʈʽʛ (ʘ) ʽ ʧʣʘʥ ʦʧʨʦʙʫʚʘʥʥʷ ʧʝʨʝʢʨʠʚʥʠʭ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʽ ʚʽʜʚʘʣʽʚ (ʙ). 1...9 ï 

ʥʦʤʝʨʘ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ. ʚ ï ʞʦʨʩʪʚôʷʥʦ-

ʛʽʜʨʦʩʣʶʜʠʩʪʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʤʝʣʘʥʦʢʨʘʪʦʚʠʭ ʧʣʘʛʽʦʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʽʚ 

ʟ ʤʝʨʝʞʦʶ ʧʨʦʞʠʣʢʽʚ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

ʢʚʘʨʮʫ. 
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ʈʆɿɼɯʃ 3 ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ. 

 

 

ɺ ʦʩʥʦʚʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʣʝʞʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʣʽʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʧʨʦʙʠ ʷʢʠʭ ʚʽʜʙʠʨʘʣʠʩʴ ʽʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʘ ʩʘʤʝ: 

ʇʘʚʣʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʧʽʩʢʽʚ, ɻʣʝʶʚʘʪʩʴʢʝ ʨʦʜʦʚʠʱʝ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, 

ʂʨʝʩʽʚʩʴʢʝ ʛʨʘʥʽʪʥʝ ʨʦʜʦʚʠʱʝ, ʪʝʨʠʪʦʨʽʷ ʥʘʚʢʦʣʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ çʎɻɿʂè. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʘʢʦʞ ʬʦʥʜʦʚʽ ʤʘʪʝʨʽʘʣʠ ɼʅʋ çʄʦʨɻʝʦɽʢʦʎʝʥʪʨ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ɸʢʘʜʝʤʽʾ ʅʘʫʢ ʋʢʨʘʾʥʠè [67, 68, 69] ʪʘ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʱʦʜʦ 

ʣʽʪʦʣʦʛʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ [9, 19, 40, 41, 63, 64, 65 ].  

ɺʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʧʨʦʙʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, 

ʚʘʛʦʶ 3-5 ʢʛ, ʚʽʜʽʙʨʘʥʽ ʟʘ ʫʯʘʩʪʶ ʘʚʪʦʨʘ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʨʦʙʽʪ 

ʚ̔ ʜʜʽʣʫ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʛʝʦʣʦʛʽʾ ʽ ʨʦʟʨʦʙʢʠ ʨʫʜʥʠʭ ʨʦʜʦʚʠʱ ɼʅʋ 

çʄʦʨɻʝʦɽʢʦʎʝʥʪʨ ʅɸʅ ʋʢʨʘʾʥʠè. ɺʩʴʦʛʦ ʚʠʚʯʝʥʦ 100 ʧʨʦʙ (ʪʘʙʣ. 3.1). 

ɿʘ ʜʘʥʠʤʠ ʙʫʨʽʥʥʷ ʜʦʩʣʽʜʥʠʭ ʪʘ ʧʦʰʫʢʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ 

(çʋʢʨʯʝʨʤʝʪʛʝʦʣʦʛʽʷè, ʂʨʠʚʙʘʩʧʨʦʝʢʪ, ʂʨɻʈʕ, ɻʝʦʽʥʬʦʨʤ) [30] ʨʦʟʨʽʟ ʦʩʘʜʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʤʘʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʫ ʙʫʜʦʚʫ.  

ʇʦʯʠʥʘʻʪʴʩʷ ʦʩʘʜʦʚʠʡ ʨʦʟʨʽʟ ʟ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʾ 

ʬʦʨʤʘʮʽʾ, ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ ʪʘ ʤʽʛʤʘʪʠʪʽʚ. ɿʥʘʯʥʘ ʾʾ ʧʦʪʫʞʥʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʚʝʣʠʢʠʤ 

ʧʝʨʝʨʠʚʦʤ ʚ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʽ ʨʘʡʦʥʫ ʚʽʜ ʧʨʦʪʝʨʦʟʦʶ ʜʦ ʢʘʡʥʦʟʦʶ.  

ʅʘ ʭʘʨʘʢʪʝʨ ʬʦʨʤʫʚʘʥʥʷ ʤʦʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʚʧʣʠʚʘʚ ʜʦʩʠʪʴ ʨʦʟʯʣʝʥʦʚʘʥʠʡ 

ʨʝʣʴʻʬ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ʄʦʨʩʴʢʽ ʚʦʜʠ ʧʨʦʥʠʢʘʣʠ ʚ ʨʘʡʦʥ ʂʨʠʚʦʛʦ ʈʦʛʫ 

ʟ ʧʽʚʜʥʷ ʚʽʜ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʧʦ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʜʦʣʠʥʘʭ ʚ 
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ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ, ʧʨʠʫʨʦʯʝʥʠʭ ʜʦ ʜʽʣʷʥʦʢ ʨʦʟʚʠʪʢʫ ɿʘʭʽʜʥʦ- ʪʘ ʉʭʽʜʥʦ-

ʂʨʠʚʦʨʽʟʴʢʦʾ ʜʝʧʨʝʩʽʡ ʽ ʧʦʩʪʫʧʦʚʦ ʚʽʜʩʪʫʧʘʣʠ. ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ʬʦʨʤʫʚʘʣʠʩʴ ʚ 

ʫʤʦʚʘʭ ʥʝʛʣʠʙʦʢʦʛʦ ʤʦʨʷ. ʊʦʤʫ ʜʣʷ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ 

ʭʘʨʘʢʪʝʨʥʝ ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʧʽʩʢʽʚ ʪʘ ʛʣʠʥ. ʇʦʪʫʞʥʽʩʪʴ ʚʝʨʩʪʚ ʤʽʥʣʠʚʘ, 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʨʦʟʨʽʟʫ ʫ ʥʘʧʨʷʤʢʫ ʽʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ. 

ʏʝʪʚʝʨʪʠʥʥʽ ʩʫʛʣʠʥʢʠ ʟʘʚʝʨʰʫʶʪʴ ʨʦʟʨʽʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʨʘʡʦʥʫ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʦʣʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ɺʦʥʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʪʘ ʤʘʶʪ ɹʩʪʘʙʽʣʴʥʫ ʧʦʪʫʞʥʽʩʪʴ (ʨʠʩ. 3.1) [42]. 

 

ʊʘʙʣʠʮʷ 3.1. 

ɺʠʜʠ ʽ ʦʙôʻʤʠ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ 

ˉ 

ʧ/ʧ 
ɺʠʜʠ ʨʦʙʽʪ ʆʙôʻʤʠ 

ɻʝʦʣʦʛʽʯʥʽ ʪʘ ʣʽʪʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʽ 

1. 
ɿʙʽʨ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʘʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʟʘ ʪʝʤʦʶ 

ʜʠʩʝʨʪʘʮʽʾ ʫ ʧʝʨʽʦʜʠʯʥʠʭ ʽ ʤʦʥʦʛʨʘʬʽʯʥʠʭ ʜʞʝʨʝʣʘʭ 
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ʜʞʝʨʝʣ 

2. 
ɿʙʽʨ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʘʥʘʣʽʟ ʬʦʥʜʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ 

ʙʫʜʦʚʫ  
10 ʜʞʝʨʝʣ 

3. ʇʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʝʢʩʧʝʜʠʮʽʡ 7 ʝʢʩʧʝʜʠʮʽʡ 

4. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʛʝʦʣʦʛʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ   85 ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ 

5. 
ʌʦʪʦʛʨʘʬʫʚʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ, ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʫ ʚʽʜʩʣʦʥʝʥʥʷʭ, 

ʫʩʪʫʧʘʭ ʢʘʨ'ʻʨʽʚ, ʰʫʨʬʘʭ, ʚʽʜʚʘʣʘʭ ʪʦʱʦ. 

115 ʬʦʪʦʛʨʘʬʽʡ ʽ 

ʟʘʨʠʩʦʚʦʢ 

6. ɺʽʜʙʽʨ ʧʨʦʙ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 100 ʧʨʦʙ 

7. 
ʄʘʢʨʦʩʢʦʧʽʯʥʠʡ ʦʧʠʩ ʤʘʪʝʨʽʘʣʫ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʽ ʪʦʯʦʢ ʾʭ 

ʚʽʜʙʦʨʫ  
100 ʦʧʠʩʽʚ 

8. 

ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʩʢʣʘʜʫ, ʩʪʨʫʢʪʫʨʠ ʽ ʪʝʢʩʪʫʨʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʥʦʢʫʣʷʨʫ, ʧʦʣʷʨʠʟʘʮʽʡʥʦʛʦ ʪʘ ʨʫʜʥʦʛʦ ʤʽʢʨʦʩʢʦʧʽʚ 

100 ʚʠʟʥʘʯʝʥʴ 

9. ʄʽʢʨʦʬʦʪʦʛʨʘʬʫʚʘʥʥʷ 117 ʬʦʪʦʛʨʘʬʽʡ 

10. 
ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʘʜʢʦʫʪʚʦʨʶʶʯʠʭ ʤʽʥʝʨʘʣʽʚ ʤʝʪʦʜʦʤ 

ʝʣʝʢʪʨʦʥʥʦʾ ʨʘʩʪʨʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ 
32 ʟʥʽʤʢʠ 

11. ʄʽʢʨʦʟʦʥʜʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 55 ʘʥʘʣʽʟʽʚ 

12. ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʦʩʘʜʢʽʚ ʽ ʧʨʦʜʫʢʪʽʚ ʾʭ ʟʙʘʛʘʯʝʥʥʷ 60 ʧʨʦʙ ʥʘ 20 ʝʣʝʤʝʥʪʽʚ  

13. ʉʢʣʘʜʘʥʥʷ ʣʽʪʦʣʦʛʽʯʥʠʭ ʢʦʣʦʥʦʢ ʪʘ ʨʦʟʨʽʟʽʚ 4 ʨʦʟʨʽʟʠ, 30 ʢʦʣʦʥʦʢ 

ʃʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

14. 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʛʥʽʪʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ 
12 ʜʦʩʣʽʜʽʚ 

15. 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʚʽʪʨʷʥʦ-

ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ 
14 ʜʦʩʣʽʜʽʚ 

16. ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʠʪʦʚʠʡ ʘʥʘʣʽʟ 100 ʧʨʦʙ ʥʘ 12 ʢʣʘʩʽʚ 

 



50 

 

   

ʘ                                                                        ʙ 

ʈʠʩ. 3.1. ʏʝʪʚʝʨʪʠʥʥʽ ʩʫʛʣʠʥʢʠ: ʘ ï ʇʘʚʣʽʚʩʴʢʠʡ ʢʘʨ'ʻʨ, ʙ ï ɻʣʝʶʚʘʪʩʴʢʠʡ ʢʘʨ'ʻʨ. 

 

 ʘ        ʙ 

ʈʠʩ. 3.2. ʊʦʯʢʠ ʚʽʜʙʦʨʫ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ, 

ʟʘʩʢʣʘʜʦʚʘʥʠʭ ʫ ʚʽʜʚʘʣʠ. 

 

ɺʥʘʩʣʽʜʦʢ ʤʘʩʰʪʘʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʂʨʠʚʙʘʩʫ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʠʡʥʷʪʽ ʛʽʨʥʠʯʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʽ 

ʥʝʚʽʜʩʦʨʪʦʚʘʥʦ ʩʢʣʘʜʫʶʪʴʩʷ ʫ ʚʽʜʚʘʣʠ, ʟʤʽʰʫʶʯʠʩʴ ʤʽʞ ʩʦʙʦʶ. ɰʭ ʧʨʠʨʦʜʥʝ 

ʟʘʣʷʛʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʽ ʣʽʪʦʣʦʛʽʾ ʪʘ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʰʘʨʽʚ ʙʝʟʧʦʚʦʨʦʪʥʦ 

ʚʪʨʘʯʝʥʽ. ɿʤʽʥʠʚʩʷ ʧʨʠʨʦʜʥʠʡ ʨʝʣʴʻʬ ʪʝʨʠʪʦʨʽʾ, ʟʤʝʥʰʠʣʦʩʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʟʥʠʢʣʠ ʯʠ ʪʨʘʥʩʬʦʨʤʫʚʘʣʠʩʷ ʧʨʠʨʦʜʥʽ ʙʽʦʛʝʦʮʝʥʦʟʠ, ʘ ʥʘ ʾʭ ʤʽʩʮʽ ʫʪʦʨʠʣʠʩʷ ʥʦʚʽ 

ʩʬʦʨʤʦʚʘʥʽ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ [2, 5, 6, 8, 21, 22]. 

ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ʧʦʙʣʠʟʫ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʩʪʽʡʥʦ çʟʙʘʛʘʯʫʶʪʴʩʷè ʚʽʜʭʦʜʘʤʠ 

ʚʠʜʦʙʫʪʢʫ, ʟʙʘʛʘʯʝʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʨʫʜ. ʇʨʠʨʦʜʥʘ ʙʘʣʢʘ ɺʝʣʠʢʘ ʃʦʟʫʚʘʪʢʘ 
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ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʫ ʰʣʘʤʦʩʭʦʚʠʱʝ ʎɻɿʂ, ʷʢʝ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʛʝʦʝʢʦʣʦʛʽʯʥʦʤʫ 

ʩʪʘʥʽ ʜʦʚʢʽʣʣʷ [7, 86, 89]. 

ʄʽʥʣʠʚʠʡ ʭʘʨʘʢʪʝʨ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʘ ʪʘʢʦʞ 

ʟʘʣʫʯʝʥʥʷ ʾʭ ʫ ʧʨʦʮʝʩʠ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʦʙʫʤʦʚʠʣʠ ʚʘʞʣʠʚʽʩʪʴ 

ʤʝʪʦʜʠʢʠ ʚʠʙʦʨʫ ʤʽʩʮʴ ʾʭ ʦʧʨʦʙʫʚʘʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʻ ʚʘʞʣʠʚʠʤ 

ʝʪʘʧʦʤ ʨʦʙʦʪʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʫʻ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʽ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʩʪʫʧʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʅʘ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ ʚʽʜʙʦʨʫ ʣʽʪʦʣʦʛʽʯʥʠʭ ʧʨʦʙ ʚʧʣʠʚʘʣʠ ʛʝʦʣʦʛʽʯʥʽ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʽ (ʪʝʭʥʦʛʝʥʥʽ) ʯʠʥʥʠʢʠ (ʨʠʩ. 3.2). 

ɻʝʦʣʦʛʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ 

ʂʘʡʥʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʙʘʩʫ ʟʘʣʷʛʘʶʪʴ ʥʘ ʪʨʴʦʭ 

ʪʠʧʘʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ. ʋ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʮʝ ʂ̔ ʨʦʚʦʛʨʘʜʩʴʢʠʡ ʢʦʤʧʣʝʢʩ 

ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʭ ʛʨʘʥʽʪʦʾʜʽʚ, ʫʪʚʦʨʝʥʠʭ ʧʽʜ ʯʘʩ ʧʝʨʝʨʦʙʣʝʥʥʷ ʘʨʭʝʡʩʴʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ, ʫ ʮʝʥʪʨʘʣʴʥʽʡ - ʮʝ ʂʨʠʚʦʨʽʟʴʢʘ ʩʝʨʽʷ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ, ʫ ʩʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ - ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʢʫʧʦʣʫ ʫ ʩʢʣʘʜʽ 

ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʛʝʦʙʣʦʢʫ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʪʝʨʠʪʦʨʽʾ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ, ɿʘʧʦʨʽʟʴʢʦʾ ʪʘ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ [94]. ʂʦʞʝʥ ʽʟ ʢʦʤʧʣʝʢʩʽʚ 

ʧʦʰʠʨʝʥʽ ʥʘ ʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʧʣʦʱʘʜʥʦʾ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʾ ʪʘʢʦʞ ʚʭʦʜʠʣʦ ʜʦ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʊʦʤʫ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʨʦʙʫʚʘʥʥʷ 

ʧʦʨʽʜ ʦʙʠʨʘʣʠʩʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʭʦʧʠʪʠ ʪʝʨʠʪʦʨʽʶ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʫʩʽʭ ʪʨʴʦʭ ʪʠʧʽʚ. ʊʘʢʦʞ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʭʘʨʘʢʪʝʨʥʘ ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʴ 

ʨʝʣʴʻʬʫ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ, ʱʦ ʦʙʫʤʦʚʠʣʦ ʚʜ̔ʤʽʥʥʽ ʨʠʩʠ ʫ ʥʘʢʦʧʠʯʝʥʥʽ 

ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ.  

ɺʧʣʠʚ ʪʝʭʥʦʛʝʥʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʫ. 

ɺ ʙʦʨʪʘʭ ʢʘʨôʻʨʽʚ (ʇʘʚʣʽʚʩʴʢʠʡ, ɻʣʝʚʁʘʪʩʴʢʠʡ, ʂʨʝʩʚ̔ʩʴʢʠʡ) ʨʦʟʨʽʟ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʧʦʚʥʽʩʪʶ ʦʛʦʣʝʥʠʡ ʛʽʨʥʠʯʦʶ ʚʠʨʦʙʢʦʶ, ʜʦ ʰʘʨʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʧʨʦʢʣʘʜʝʥʘ 

ʜʦʨʦʛʘ, ʱʦ ʽ ʦʙʫʤʦʚʠʣʦ ʟʨʫʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʽʟʫ ʩʘʤʝ ʥʘ ʾʭ ʪʝʨʠʪʦʨʽʾ. ɿʥʘʯʥʽ 

ʦʙôʻʤʠ ʟʘʩʢʣʘʜʦʚʘʥʠʭ ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ ʥʘʚʢʦʣʦ ʂʨʝʩʽʚʩʴʢʦʛʦ ʪʘ ɻʣʝʚʁʘʪʩʴʢʦʛʦ 

ʢʘʨôʻʨʽʚ ʦʙʫʤʦʚʠʣʠ ʧʨʦʚʝʜʝʥʥʷ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ʟʘ ʜʣʷ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʷʢ ʮʽʥʥʦʾ ʧʦʣʽʤʽʥʝʨʘʣʴʥʦʾ ʧʨʠʨʦʜʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʜʦʚʢʽʣʣʷ. 

ʇʣʦʱʘ ʥʘʚʢʦʣʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ çʎɻɿʂè (ʦʩʦʙʣʠʚʦ ʟʘʭʽʜʥʘ ʜʽʣʷʥʢʘ) ʫ 

ʧʝʨʽʦʜ ʟʣʠʚ ʪʘ ʚʽʜʣʠʛʠ ʯʘʩʪʦ ʧʽʜʪʦʧʣʝʥʘ, ʪʦʤʫ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʧʨʦʚʦʜʠʣʦʩʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʠʪʦʢʽʚ (ʜʞʝʨʝʣ) ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʚʦʜʠ ʽʟ-ʧʽʜ 

ʟʘʭʽʜʥʦʾ ʫʧʦʨʥʦʾ ʧʨʠʟʤʠ [7, 95]. ʇʨʠ ʜʝʪʘʣʴʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʧʨʦʛʥʦʟʦʚʘʥʽ ʚʠʪʦʢʠ 

ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʽ ʫʪʚʦʨʝʥʥʷ ʪʨʘʚʝʨʪʠʥʽʚ ʙʫʣʠ ʟʥʘʡʜʝʥʽ, 

ʤʽʩʮʷ ʚʽʜʙʦʨʫ ʟʘʨʝʻʩʪʨʦʚʘʥʽ, ʧʦʨʦʜʠ ʜʦʩʣʽʜʞʝʥʽ ʤʽʥʝʨʘʣʦʛʽʯʥʠʤʠ, ʩʧʝʢʪʨʘʣʴʥʠʤʠ, 

ʭʽʤʽʯʥʠʤʠ, ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ  ʤʝʪʦʜʘʤʠ (ʨʠʩ.3.3). 

ʊʝʭʥʽʢʘ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʇʨʦʙʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʙʦʨʦʟʥʦʚʠʤ ʩʧʦʩʦʙʦʤ ʽʟ ʙʦʨʪʽʚ 

ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʢʘʨ¡̒ʨʽʚ ʪʘ ʚʽʜʩʣʦʥʝʥʴ ʨʦʜʦʚʠʱʘ [59]. ʆʙʠʨʘʣʘʩʴ ʜʽʣʷʥʢʘ ʽʟ 

ʥʘʡʙʽʣʴ  hʪʦʯʥʠʤ ʚʽʜʦʢʨʝʤʣʝʥʥʷʤ ʰʘʨʫ ʧʦʨʽʜ, ʱʦ ʤʘʻ ʯʽʪʢʫ ʢʨʽʚʣʶ ʪʘ ʧʽʜʦʰʚʫ. 

ɺʽʜʙʽʨ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʚʩʷ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʥʷ ʰʘʨʫ, ʧʝʨʝʪʠʥʘʶʯʠ ʧʦʚʥʽʩʪʶ 

ʡʦʛʦ ʧʦʪʫʞʥʽʩʪʴ. ɺʽʜʙʽʨ ʙʦʨʦʟʥʦʚʦʾ ʧʨʦʙʠ ʧʨʦʚʦʜʠʚʩʷ ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʧʘʪʠ 

ʧʦ ʧʦʧʝʨʝʜʥʴʦ ʥʘʤʽʯʝʥʦʤʫ ʢʦʥʪʫʨʫ ʧʨʦʙʠ. ɺʘʛʘ ʚʽʜʽʙʨʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʢʣʘʜʘʣʘ ʚʽʜ 

3 ʜʦ 5 ʢʛ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʽʙʨʘʥʽ ʧʨʦʙʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʤʧʣʝʢʩʫ ʢʨʠʪʝʨʽʾʚ ʽ, ʚ 

ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʽʥʣʠʚʽʩʪʴ ʩʢʣʘʜʫ ʪʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʜʦʩʣʽʜʞʝʥʦʾ ʪʝʨʠʪʦʨʽʾ [19, 27, 39, 56, 59]. 

ʂʘʤʝʨʘʣʴʥʘ ʦʙʨʦʙʢʘ ʧʨʦʙ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʩʢʣʘʜʘʣʘʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʤʽʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʥʥʠʭ 

ʦʩʘʜʢʽʚ ʜʣʷ ʾʭʥʴʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ. 3.4). ɺ ʩʪʘʮʽʦʥʘʨʥʠʭ ʫʤʦʚʘʭ 

ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʦʙʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʪʘ ʘʧʨʦʙʦʚʘʥʠʭ 

ʤʝʪʦʜʠʢ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [37, 38, 

47, 60, 61].  
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ʈʠʩ. 3.3. ʆʧʨʦʙʫʚʘʥʽ ʜʽʣʷʥʢʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʫ ʚʽʜʩʣʦʥʝʥʥʷʭ ʙʦʨʪʽʚ ʢʘʨôʻʨʽʚ ʪʘ 

ʧʦʙʣʠʟʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ çʎɻɿʂè 

 

 

                            ʘ                                                               ʙ 

ʈʠʩ. 3.4. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʝ ʨʦʟʜʽʣʝʥʥʷ ʧʨʦʙʠ: ʘ ï ʟʥʝʰʣʘʤʣʝʥʥʷ ; ʙ ï ʨʦʟʜʽʣʝʥʥʷ 

çʩʽʨʦʛʦ ʰʣʽʭʫè ʫ ʙʨʦʤʦʬʦʨʤʽ. 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʯʘʩʪʦʢ ʫ ʩʢʣʘʜʽ ʨʽʟʥʠʭ ʦʩʘʜʢʽʚ ʚʠʢʦʥʫʚʘʣʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ. ɿ ʫʩʝʨʝʜʥʝʥʦʾ ʧʨʦʙʠ ʤʝʪʦʜʦʤ çʢʽʣʴʮʷ ʢʦʥʫʩʘè 

ʧʝʨʚʠʥʥʦʶ ʚʘʛʦʶ 3-5 ʢʛ ʚʽʜʙʠʨʘʣʘʩʷ ʥʘʚʘʞʢʘ ʤʘʩʦʶ 100-200 ʛ [15, 47, 52]. 

ɺʠʟʥʘʯʝʥʥʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʜʦʥʥʠʭ ʦʩʘʜʢʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʩʠʪʦʚʠʤ 
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ʤʝʪʦʜʦʤ. ʇʽʩʣʷ ʧʨʦʩʽʶʚʘʥʥʷ ʟ ʚʽʜʤʫʯʫʚʘʥʥʷʤ ʚʠʜʽʣʷʣʠ 12 ʬʨʘʢʮʽʡ: +10 ʤʤ; 10·5; 

5·3; 3·2; 2·1; 1·0,5; 0,5·0,315; 0,315·0,25; 0,25·0,1;  0,1·0,07; 0,07·0,05 ʪʘ - 0,05 

ʤʤ.  

ʍʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʙ ʧʨʦʚʦʜʠʚʩʷ ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʠʢ [15, 47, 52]. 

ɺʠʟʥʘʯʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ Fe, Fe2O3, FeO, SiO2, Al2O3, TiO2, 

MnO, CaO, MgO, Na2O, K2O, P2O5, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪʠ ʧʨʠ ʧʨʦʞʘʨʶʚʘʥʥʽ (ɺʇʇ). 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʤʽʰʢʦʚʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʦʙʘʭ ˇʨʫʥʪʽʚ, 

ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʽ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʚʠʢʦʥʘʥʦ ʘʪʦʤʥʦ-ʝʤʽʩʽʡʥʠʤ ʩʧʝʢʪʨʘʣʴʥʠʤ 

ʘʥʘʣʽʟʦʤ, ʚ ʣʘʙʦʨʘʪʦʨʽʾ ɯʥʩʪʠʪʫʪʫ ʛʝʦʭʽʤʽʾ, ʤʽʥʝʨʘʣʦʛʽʾ ʪʘ ʨʫʜʦʫʪʚʦʨʝʥʥʷ ʽʤ. ʄ.ʇ. 

ʉʝʤʝʥʝʥʢʘ ʅɸʅʋ (ʘʥʘʣʽʪʠʢ ɸ.ɸ. ʊʘʨʘʱʘʥ) ʥʘ ʉʊɽ-1 ʩʧʝʢʪʨʦʛʨʘʬʽ ʚʝʣʠʢʦʾ 

ʜʠʩʧʝʨʩʽʾ (4,7 ɸ0/ʤʤ), ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʢʦʶ [3, 4, 28, 48]. ʇʦʧʝʨʝʜʥʶ 

ʧʽʜʛʦʪʦʚʢʫ ʧʨʦʙ ʧʨʦʚʝʜʝʥʦ ʚ ʪʽʡ ʞʝ ʣʘʙʦʨʘʪʦʨʽʾ (ʨʠʩ. 3.5). 

 

ʈʠʩ. 3.5. ʉʭʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʙ ʜʣʷ ʘʪʦʤʥʦ-ʝʤʽʩʽʡʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ [3, 4]. 

 

ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʚʽʜʽʙʨʘʥʠʭ 

ʟʨʘʟʢʘʭ ʨʝʟʫʣʴʪʘʪʠ ʘʪʦʤʥʦ-ʝʤʽʩʽʡʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʠ ʩʧʽʚʩʪʘʚʣʝʥʽ ʽʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʽʡʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʆʩʪʘʥʥʽʡ ʙʫʚ 

ʚʠʢʦʥʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʰʦʧʨʦʭʽʜʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʯʘ iCE 3300 

AA ʷʢʠʡ ʨʦʙʠʪʴ ʥʘʚʽʪʴ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʽ ʘʥʘʣʽʟʠ ʧʨʦʩʪʠʤʠ (ʨʠʩ. 3.6). 
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ʈʠʩ. 3.6. ɺʠʧʨʦʤʽʥʶʚʘʯi CE 3300 AA Spectrometer 

 

ɺʽʥ ʙʫʚ ʦʙʨʘʥʠʡ, ʦʩʢʽʣʴʢʠ ʩʝʨʝʜ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ̒ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ, 

ʚʠʥʷʪʢʦʚʘ ʦʧʪʠʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ. ICE 3300 ʤʘʻ ʥʝʧʝʨʝʚʝʨʰʝʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʧʦʣʫʤ' ,̫ ̫ ʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʥʝʙʫʣʽʟʘʮʽʾ ʯʝʨʝʟ ʧʦʚʥʽʩʪʶ ̔ ʥʝʨʪʥʫ 

ʫʜʘʨʥʫ ʩʪʨʽʯʢʫ, ʩʧʦʡʣʝʨ ʪʘ ʢʘʤʝʨʫ ʜʣʷ ʨʦʟʧʠʣʝʥʥʷ. ʅʦʚʠʡ ʦʮʠʥʢʦʚʘʥʠʡ 

ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʪʠʪʘʥʦʚʠʡ ʧʘʣʴʥʠʢ ʟʘʙʝʟʧʝʯʫʻ ʚʠʥʷʪʢʦʚʝ ʨʦʟʧʠʣʝʥʥʷ, ʥʘʚʽʪʴ ʽʟ 

ʩʘʤʠʤʠ ʩʢʣʘʜʥʠʤʠ ʟʨʘʟʢʘʤʠ.  

ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʪʘ ʤʽʢʨʦʟʦʥʜʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʥʝʨʘʣʽʚ ʚʠʢʦʥʘʥʽ 

ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ʅɸʅ ʋʢʨʘʾʥʠ ʥʘ ʩʢʘʥʫʶʯʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʟ ʝʥʝʨʛʦ- ʪʘ 

ʭʚʠʣʴʦʜʠʩʧʝʨʩʥʠʤʠ ʩʧʝʢʪʨʦʤʝʪʨʘʤʠ ( Jeol ï 64 LVEDSWDSOxford), ʘʥʘʣʽʪʠʢ ï 

ɺ.ɺ. ʇʝʨʤʷʢʦʚ. 

ʄʽʥʝʨʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʬʨʘʢʮʽʡ ʧʨʦʙʠ ʚʠʢʦʥʫʚʘʚʩʷ ʣʥ̔ʽʡʥʠʤ 

ʤʝʪʦʜʦʤ ï ʩʧʦʩʦʙʦʤ çʩʤʫʞʢʠè [31, 47]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʽʥʦʢʫʣʷʨʘ ʚʠʟʥʘʯʘʣʠʩʴ 

ʦʙ'ʻʤʥʽ ʚʽʜʩʦʪʢʠ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʽʚ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʜʦʚʽʣʴʥʽ 1000 ʟʝʨʝʥ. ʄʘʩʦʚʽ 

ʚʽʜʩʦʪʢʠ, ʤʘʩʦʚʠʡ ʧʨʦʮʝʥʪ ʪʘ ʧʝʨʝʨʘʭʫʥʦʢ ʚ ʛʨʘʤʘʭ ʥʘ ʪʦʥʫ ʤʽʥʝʨʘʣʘ ʚʠʢʦʥʫʚʘʣʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʘʙʣʠʮʽ. ʇʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʩʫ ʧʽʜʛʦʪʦʚʢʠ 

ʧʨʦʙ ʽ ʚʠʢʦʥʘʥʥʷ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.7. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʨʝʥʪʛʝʥʦʬʘʟʦʚʠʡ ʘʥʘʣʽʟ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ 

ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʽ ɼʈʆʅ-2ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʜʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥ ̫(ʉuʂŬ= 1,54178 ¡). ɿʡʦʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʽʥʪʝʨʚʘʣʽ ʢʫʪʽʚ 4 ī 65 Á, 
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ʟ ʢʨʦʢʦʤʩʢʘʥʫʚʘʥʥʷ 0,5 ʛʨʘʜ./ʩʝʢ. ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʤʽʥʝʨʘʣʽʚ ʚʠʢʦʨʠʩʪʘʥʘ 

ʢʘʨʪʦʪʝʢʘ ʝʪʘʣʦʥʽʚ ʙʘʟʠ ʜʘʥʠʭ PDF-2 ʄ̔ʞʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʫ ʟ ʜʠʬʨʘʢʮʽʡʥʠʭʜʘʥʠʭ 

(ICDD) 2003 ʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ PCPD FWIN. ʇʦʣʦʞʝʥʥʷ ʜʠʬʨʘʢʮʽʡʥʠʭ 

ʤʘʢʩʠʤʫʤʽʚ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʟ ʥʘʚʝʜʝʥʠʤʠ ʝʪʘʣʦʥʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʤʽʥʝʨʘʣʽʚ ʮʽʻʾ ʙʘʟʠ ʜʘʥʠʭ. ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ ʃʂʉ ʩʪ. ʥʘʫʢ. 

ʩʧʽʚ., ʢʘʥʜ. ʛʝʦʣ. ʥʘʫʢ  ɻʨʝʯʘʥʦʚʩʴʢʘ ʆ.ɭ. 

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʽʣʷʥʦʢ, ʟ ʚʽʜʢʚʘʨʪʦʚʘʥʠʭ ʜʫʙʣʽʢʘʪʽʚ ʚʠʭʽʜʥʠʭ ʧʨʦʙ ʬʦʨʤʫʚʘʣʠ 

ʦʙôʻʜʥʘʥʫ ʧʨʦʙʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʧʨʦʙʫʚʘʥʴ. ʄʝʪʦʶ 

ʪʘʢʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʦ ʚʠʜʽʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʪʽʚ ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ ʪʘ ʚʠʚʯʝʥʥʷ 

ʥʘʧʨʷʤʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʫʩʽʭ ʧʨʦʜʫʢʪʽʚ ʟʙʘʛʘʯʝʥʥʷ, 

ʨʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʾ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʷʢ 

ʮʽʥʥʦʾ ʧʦʣʽʤʽʥʝʨʘʣʴʥʦʾ ʧʨʠʨʦʜʥʦʾ ʩʠʨʦʚʠʥʠ [25, 33, 35, 41]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʟ ʥʠʭ 

ʦʢʨʝʤʠʭ ʤʽʥʝʨʘʣʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʜʽʻʥʪ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ 

ʤʦʨʬʦʣʦʛʽʾ  ʯʘʩʪʦʯʦʢ ʨʽʟʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ.  

ɿ ʚʽʜʦʤʠʭ ʥʘ ʨʘʟʽ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʟʙʘʛʘʯʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ 

ʜʘʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʽʜʧʦʚʽʜʘʻ ʪʝʭʥʦʣʦʛʽʷ ʢʦʤʧʣʝʢʩʥʦʾ ʤʘʛʥʽʪʥʦ-ʛʨʘʚʽʪʘʮʽʡʥʦʾ 

ʩʝʧʘʨʘʮʽʾ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʫ ʂʨʠʚʦʨʽʟʴʢʦʤʫ ʚʽʜʜʽʣʽ ɼʅʋ çʄʦʨɻʝʦɽʢʦʎʝʥʪʨè (ʢ.ʪ.ʥ, 

ʩʪ.ʥ.ʩ. ʖ.ɼ. ʏʫʛʫʥʦʚ, ʢʘʥʜ. ʛʝʦʣ.-ʤʽʥʝʨʘʣ. ʥʘʫʢ ʟʘʚ. ʚʽʜʜʽʣʫ ɺ.ɺ.ɯʚʘʥʯʝʥʢʦ) [101]. 

ʇʨʠ ʟʙʘʛʘʯʝʥʥʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʘʚʪʦʨ ʚʨʘʭʦʚʫʚʘʣʘ ʥʘʩʪʫʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʽʥʝʨʘʣʽʚ: ʧʠʪʦʤʫ ʚʘʛʫ, ʤʘʛʥʽʪʥʫ ʩʧʨʠʷʪʣʠʚʽʩʪʴ, ʪʚʝʨʜʽʩʪʴ  ̔ʩʫʧʨʦʪʠʚ ʩʪʠʨʘʥʥʶ, 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʘʙʦ ʢʨʠʭʢʽʩʪʴ, ʨʦʟʤʽʨ  ̔ʤʦʨʬʦʣʦʛʽʶ ʽʥʜʠʚʽʜʽʚ (ʟʜʘʪʥʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ 

ʧʣʘʩʪʠʥʯʘʪʽ, ʣʫʩʢʫʚʘʪʽ ʘʙʦ ʽʟʦʤʝʪʨʠʯʥʽ ʟʝʨʥʘ) [91, 92]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʘʚʪʦʨʦʤ ʥʘ 

ʧʨʠʢʣʘʜʽ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʂʨʝʩʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ, ʛʣʠʥʠʩʪʠʭ ʧʽʩʢʽʚ ʇʘʚʣʽʩʴʢʦʛʦ 

ʢʘʨôʻʨʫ ʪʘ ʛʝʤʘʪʠʪʦʚʠʭ (ʦʢʠʩʣʝʥʠʭ) ʢʚʘʨʮʠʪʽʚ ʟ ʢʦʨʠ ʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-

ʢʘʡʥʦʟʦʡʩʴʢʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʠʭ ʧʦʨʽʜ ʫ ɻʣʝʶʚʘʪʩʴʢʦʤʫ 

ʢʘʨôʻʨʽ. ʉʭʝʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 3.8. 
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ʈʠʩ. 3.7. ʉʭʝʤʘ ʨʦʟʜʽʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʦʙ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʽ ʚʠʢʦʥʘʥʥʷ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. 
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ɺ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ: ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʜʽʣʝʥʥʷ 

ʟʘ ʢʨʫʧʥʽʩʪʶ ʟʝʨʝʥ (ʛʨʦʭʦʯʝʥʥʷ), ʩʝʧʘʨʘʮʽʶ ʚ ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

(ʚʽʜ 0,2 ʜʦ 1,1 ʊʣ), ʛʨʘʚʽʪʘʮʽʡʥʫ ʩʝʧʘʨʘʮʽʶ ʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ ʪʘ ʽʥʰʝ. ʗʢʽʩʪʴ 

ʩʝʧʘʨʘʮʽʾ ʢʦʥʪʨʦʣʶʚʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʧʽʜ ʦʧʪʠʯʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʽʤʽʯʥʽ ʪʘ ʩʧʝʢʪʨʘʣʴʥʽ ʘʥʘʣʽʟʠ, ʝʣʝʢʪʨʦʥʥʫ ʤʽʢʨʦʩʢʦʧʽʶ, 

ʤʽʢʨʦʟʦʥʜʦʚʠʡ ʘʥʘʣʽʟ ʪʘ ʽʥʰʽ ʤʝʪʦʜʠ.  

 

 

ʈʠʩ. 3.8. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢʠ ʖ. ɼ. ʏʫʛʫʥʦʚʘ ʪʘ ɺ.ɺ. 

ɯʚʘʥʯʝʥʢʦ [101]. 

 

ʊʝʨʠʪʦʨʽʷ ʥʘʚʢʦʣʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ çʎɻɿʂè ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʪʝʭʥʦʛʝʥʥʦʾ ʥʘʚʘʥʪʘʞʝʥʦʩʪʽ ʪʘ ʥʘʷʚʥʽʩʪʁ  ʚʠʪʦʢʽʚ ʜʞʝʨʝʣ 

ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʚʦʜʠ ʽʟ-ʧʽʜ ʡʦʛʦ ʫʧʦʨʥʠʭ ʧʨʠʟʤ [48, 49, 50, 87, 90 ]. ɺ ʤʽʩʮʷʭ 
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ʚʠʪʦʢʫ ʜʞʝʨʝʣ ʫʪʚʦʨʠʣʠʩʷ ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʬʦʨʤʫʚʘʪʠʩʴ ʩʫʯʘʩʥʽ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʽ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ - ʪʨʘʚʝʨʪʠʥʠ (ʨʠʩ. 3.9). ʅʦʚʦʫʪʚʦʨʝʥʥʷ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʛʦ, ʩʧʝʢʪʨʘʣʴʥʦʛʦ, ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ, ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ, 

ʨʝʥʪʛʝʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʘ ʤʽʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʽʟʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʪʨʘʚʝʨʪʠʥ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ. 

ʈʝʥʪʛʝʥʥʦ-ʩʪʨʫʢʪʫʨʥʠʤ ʘʥʘʣʽʟʦʤ ʫ ʩʢʣʘʜʽ ʢʨʠʚʦʨʽʟʴʢʦʛʦ ʪʨʘʚʝʨʪʠʥʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʢʘʣʴʮʠʪ, ʘʨʘʛʦʥʽʪ, ʢʚʘʨʮ, ʛʝʪʠʪ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʢʘʨʙʦʥʘʪʥʽ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʚʠʷʚʠʣʠʩʷ ʟʥʘʯʥʦ çʯʠʩʪʽʰʠʤʠè ʟʘ ʨʽʚʥʝʤ ʷʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (Ni, Cr, 

Cu, Pb, Ti, V, Co), ʪʘʢ ʽ ʨʽʜʢʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ (Sc, Y, Zr, Nb, Ga, Be, Yb) ʚʽʜ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʙʘʣʦʢ ʮʽʻʾ ʩʠʩʪʝʤʠ [87, 90]. 

ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ʦʙʩʪʝʞʝʥʠʭ ʦʙôʻʢʪʽʚ ʤʽʩʪʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʘʞʢʠʭ 

ʤʽʥʝʨʘʣʽʚ: ʮʠʨʢʦʥ, ʽʣʴʤʝʥʽʪ, ʨʫʪʠʣ, ʣʝʡʢʦʢʩʝʥ, ʩʪʘʚʨʦʣʽʪ. ʊʘʢʦʞ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ  

ʤʘʶʪʴ ʽʥʰʽ ʢʦʨʠʩʥʽ ʤʽʥʝʨʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʘ ʩʘʤʝ ʢʘʦʣʽʥʽʪ, ʢʚʘʨʮ, ʩʣʶʜʠ, ʪʦʱʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʠʚʙʘʩʫ ʫ 

ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʽʜʚʘʣʦʫʪʚʦʨʝʥʥʷ ʫ ʛʽʨʥʠʯʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʦʢʨʘʱʝʥʥʶ  ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ [88, 

89].  

 

ʈʠʩ. 3.9. ɺʽʜʩʣʦʥʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʨʘʚʝʨʪʠʥʫ ʧʦʙʣʠʟʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

ʇʈɸʊ çʎɻɿʂè. 
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ʅʘ ʧʽʜʩʪʘʚʽ ʜʦʩʚʽʜʫ ʜʦʩʣʽʜʞʝʥʴ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʋʢʨʘʾʥʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʩʭʝʤʫ ʣʽʪʦʣʦʛʽʯʥʠʭ ʪʘ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ. ʆʙʩʪʝʞʝʥʽ ʪʘ ʦʧʨʦʙʦʚʘʥʥʽ ʧʨʠʨʦʜʥʽ ʚʽʜʩʣʦʥʝʥʥʷ 

ʽ ʙʦʨʪʠ ʢʘʨôʻʨʽʚ ʚ ʤʝʞʘʭ ʇʘʚʣʽʚʩʴʢʦ,ʾ ɻʣʝʚʁʘʪʩʴʢʦ ʾʪʘ ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʦʢ, ʘ ʪʘʢʦʞ 

ˇʨʫʥʪʠ ʪʘ ʩʫʯʘʩʥʽ ʚʽʜʢʣʘʜʠ ʧʦʙʣʠʟʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ çʎɻɿʂè. ʄʘʪʝʨʽʘʣʠ ʧʨʦʙ 

ʚʠʚʯʝʥʽ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʘʥʘʣʽʟʘʤʠ, 

ʭʽʤʽʯʥʠʤʠ, ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʙʫʜʦʚʠ ʽ ʩʢʣʘʜʫ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. ɺʠʢʦʥʘʥʽ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʷʭ ʟʙʘʛʘʯʝʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, 

ʨʦʟʨʦʙʣʝʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ɼʅʋ çʄʦʨɻʝʦɽʢʦʎʝʥʪʨ ʅɸʅ ʋʢʨʘʾʥʠè. ɿʥʘʯʥʠʡ 

ʦʙʩʷʛ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʦʛʦ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʘ ʩʫʯʘʩʥʠʤʠ ʥʦʚʽʪʥʽʤʠ 

ʤʝʪʦʜʘʤʠ ʟ ʚʠʢʦʨʠ ʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʠʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʾʭ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ.  
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ʈʆɿɼɯʃ 4. ʃɯʊʆʃʆɻɯʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆɿʂʈʀɺʅʀʍ ʇʆʈɯɼ 

ʆʉɸɼʆɺʆɻʆ ʏʆʍʃɸ ʈɸʁʆʅʋ ʈʆɹɯʊ 

 

 

4.1. ʃʽʪʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 

 

ɸʚʪʦʨ ʚʠʚʯʠʣʘ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʫ 

ʧʨʦʬʽʣʽ, ʱʦ ʧʝʨʝʪʠʥʘʻ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʫ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʽʡʥʫ ʟʦʥʫ ʫ 

ʩʫʙʰʠʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɼʦʩʣʽʜʞʝʥʦ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʨʦʟʨʽʟʠ ʥʝʦʛʝʥʦʚʠʭ ʽ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʫʪʚʦʨʝʥʴ ʫ ʙʦʨʪʘʭ ʽ ʚʽʜʩʣʦʥʝʥʥʷʭ ʇʘʚʣʽʚʩʴʢʦʛʦ ʧʽʱʘʥʦʛʦ, 

ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʪʘ ʂʨʝʩʽʚʩʴʢʦʛʦ ʛʨʘʥʽʪʥʦʛʦ ʢʘʨ'ʻʨʽʚ. 

 

4.1.1. ʃʽʪʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʇʘʚʣʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ  

 

ɺʠʚʯʝʥʠʡ ʨʦʟʨʽʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʨʦʜʦʚʠʱʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʚʠʥʥʠʭ ʪʘ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ (PZ-KZ), ʧʽʱʘʥʦ-ʛʣʠʥʩʪʦʾ ʪʦʚʱʽ (N1s2-3), ʯʝʪʚʝʨʪʠʥʥʠʭ 

ʩʫʛʣʠʥʢʽʚ (QIII ) (ʨʠʩ. 4.1).  

ʇʝʨʚʠʥʥʽ ʢʘʦʣʽʥʠ (PZ-KZ) - ʩʚʽʪʣʦ-ʩʽʨʽ, ʩʽʨʽ, ʨʽʜʰʝ ʟ ʟʝʣʝʥʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ ʟ 

ʫʩʧʘʜʢʦʚʘʥʦʶ ʪʝʢʩʪʫʨʦʶ ʽ ʩʪʨʫʢʪʫʨʦʶ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʣʘʛʽʦʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʽʚ (ʨʠʩ. 

4.2). ɻʦʣʦʚʥʽ ʤʽʥʝʨʘʣʠ: ʢʘʦʣʽʥʽʪ, ʢʚʘʨʮ. ɼʨʫʛʦʨʷʜʥʽ: ʢʘʦʣʽʥʽʟʦʚʘʥʠʡ ʧʣʘʛʽʦʢʣʘʟ, 

ʙʽʦʪʠʪ, ʤʫʩʢʦʚʽʪ (ʩʝʨʠʮʠʪ). ɸʢʮʝʩʦʨʥʽ: ʘʧʘʪʠʪ, ʮʠʨʢʦʥ, ʽʣʴʤʝʥʽʪ, ʤʦʥʘʮʠʪ, 

ʤʘʛʥʝʪʠʪ, ʨʫʪʠʣ, ʪʫʨʤʘʣʽʥ (ʰʝʨʣ), ʘʥʜʘʣʫʟʠʪ, ʧʽʨʠʪ, ʝʧʽʜʦʪ, ʛʝʪʠʪ, ʣʝʡʢʦʢʩʝʥ. 

ʇʦʣʴʦʚʽ ʰʧʘʪʠ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʟʘʤʽʱʝʥʽ ʢʘʦʣʽʥʽʪʦʤ ʪʘ ʛʽʜʨʦʩʣʶʜʦʶ. ʂʚʘʨʮ 

ʜʝʟʽʥʪʝʛʨʦʚʘʥʠʡ, ʪʨʽʱʠʥʫʚʘʪʠʡ, ʟʮʝʤʝʥʪʦʚʘʥʠʡ ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʦʶ 

ʤʘʩʦʶ. ʇʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʚʽʜ 2,3 ʜʦ 7,0 ʤ. 

ɺʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ (PZ-KZ) - ʙʽʣʽ ʪʘ ʩʚʽʪʣʦ-ʩʽʨʽ, ʤʽʩʮʷʤʠ ʧʽʜʬʘʨʙʦʚʘʥʽ 

ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ ʚ ʞʦʚʪʫʚʘʪʽ, ʙʫʨʫʚʘʪʽ ʽ ʯʝʨʚʦʥʫʚʘʪʽ ʢʦʣʴʦʨʠ (ʨʠʩ. 4.2, ʙ). 
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ʂʘʦʣʽʥʠ ʧʦʨʠʩʪʽ ʥʝʷʩʥʦʰʘʨʫʚʘʪʽ ʧʫʭʢʽ. ɻʦʣʦʚʥʽ ʤʽʥʝʨʘʣʠ: ʢʘʦʣʽʥʽʪ, ʢʚʘʨʮ; 

ʜʨʫʛʦʨʷʜʥʽ: ʙʽʦʪʠʪ, ʤʫʩʢʦʚʽʪ (ʩʝʨʠʮʠʪ), ʢʘʦʣʽʥʽʟʦʚʘʥʠʡ ʧʣʘʛʽʦʢʣʘʟ, ʢʚʘʨʮ, ʛʝʪʠʪ ʫ 

ʚʠʛʣʷʜʽ ʣʽʤʦʥʽʪʫ. ɺʘʞʢʽ ʤʽʥʝʨʘʣʠ: ʘʧʘʪʠʪ, ʮʠʨʢʦʥ, ʧʽʨʠʪ, ʤʦʥʘʮʠʪ, ʝʧʽʜʦʪ, ʪʫʨʤʘʣʽʥ 

(ʰʝʨʣ), ʘʥʜʘʣʫʟʠʪ, ʽʣʴʤʝʥʽʪ,  ʤʘʛʥʝʪʠʪ, ʨʫʪʠʣ, ʣʝʡʢʦʢʩʝʥ. ʇʦʨʦʜʠ ʰʘʨʫʚʘʪʽ ʧʫʭʢʽ. 

ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʚʠʜʽʣʷʶʪʴʩʷ ʚʝʨʩʪʚʠ ʤʘʡʞʝ ʯʠʩʪʦʛʦ ʢʘʦʣʽʥʽʪʫ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 30ï

50 ʩʤ, ʱʦ ʧʝʨʝʰʘʨʦʚʫʻʪʴʩʷ ʟ ʣʽʥʟʘʤʠ ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ. ʇʦʪʫʞʥʽʩʪʴ ʪʦʚʱʽ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1-2 ʤ ʥʘ ʟʘʭʦʜʽ ʜʦ 8-12 ʤ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʩʭʽʜʥʽʡ ʜʽʣʷʥʢʘʭ 

ʨʦʜʦʚʠʱʘ. 

ʅʘ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʘʭ ʟʘʣʷʛʘʶʪʴ ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʥʝʦʛʝʥʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʆʩʘʜʦʚʘ ʪʦʚʱʘ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʝʨʩʪʚʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʽʚ. 

ʇʦʨʦʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʩʘʨʤʘʪʫ ɺʽʣʴʥʦʛʽʨʩʴʢʦʾ  ʩʪʨʫʢʪʫʨʥʦ-

ʬʦʨʤʘʮʽʡʥʦʾ ʟʦʥʠ (ʉʌɿ), ʪʦʚʱʘ ʧʽʩʢʽʚ N1p, ʧʨʠʙʝʨʝʞʥʘ ʪʘ ʤʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ (ʨʠʩ. 

3.1). ʎʝ ʩʚʽʪʣʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʘ ʧʦʨʦʜʘ ʙʽʣʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ. ɻʦʣʦʚʥʽ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʽ ʤʽʥʝʨʘʣʠ: ʢʚʘʨʮ, ʢʘʦʣʽʥʽʪ. ɼʨʫʛʦʨʷʜʥʽ: ʛʝʪʠʪ, ʙʽʦʪʠʪ, ʧʣʘʛʽʦʢʣʘʟ. 

ɼʨʫʛʦʨʷʜʥʽ ʤʽʥʝʨʘʣʠ: ʛʝʪʠʪ, ʙʽʦʪʠʪ, ʧʣʘʛʽʦʢʣʘʟ, ʤʦʥʪʤʦʨʠʣʦʥʽʪ. ɺʘʞʢʽ 

ʤʽʥʝʨʘʣʠ: ʪʫʨʤʘʣʽʥʪ, ʤʘʛʥʝʪʠʪ, ʛʝʤʘʪʠʪ, ʨʫʪʠʣ, ʽʣʴʤʝʥʽʪ, ʣʝʡʢʦʢʩʝʥ, ʤʦʥʘʮʠʪ, 

ʩʪʘʚʨʦʣʽʪ, ʝʧʽʜʦʪ, ʘʧʘʪʠʪ, ʧʽʨʠʪ. ʇʦʪʫʞʥʽʩʪʴ ʚʝʨʩʪʚʠ 20-30 ʩʤ. ɺʦʥʘ ʧʦʰʠʨʝʥʘ ʫ 

ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʨʦʜʦʚʠʱʘ ʽ ʚʠʢʣʠʥʶʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɺʠʱʝ ʟʘ ʨʦʟʨʽʟʦʤ ʟʘʣʷʛʘʻ ʚʝʨʩʪʚʘ ʧʽʩʢʽʚ ʟ̔ ʚʢʣʶʯʝʥʥʷʤʠ ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ (ʨʠʩ. 

4.3, ʘ). ɺʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʝʨʭʥʴʦʛʦ ʩʘʨʤʘʪʫ ɺʽʣʴʥʦʛʽʨʩʴʢʦʾ ʉʌɿ, 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʦʚʱʽ ʧʽʩʢʽʚ N1p ʧʨʠʙʝʨʝʞʥʘ ʪʘ ʤʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ ʪʘ ʛʝʣʽʢʩʦʚʠʭ 

ʚʝʨʩʪʚ N1gl, ʤʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ (ʨʠʩ. 4.1). ʇʦʨʦʜʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ ʧʣʷʤʠʩʪʘ ʟʘ 

ʨʘʭʫʥʦʢ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʽʣʷʥʦʢ ʞʦʚʪʦʛʦ ʪʘ ʞʦʚʪʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ. 

ʇʦʨʦʜʦʫʪʚʦʨʶʶʯʽ ʤʽʥʝʨʘʣʠ: ʢʚʘʨʮ, ʢʘʦʣʽʥʽʪ, ʧʣʘʛʽʦʢʣʘʟ; ʜʨʫʛʦʨʷʜʥʽ: ʛʝʪʠʪ, ʭʣʦʨʠʪ, 

ʙʽʦʪʠʪ, ʤʫʩʢʦʚʽʪ, ʭʨʦʤ-ʘʚʛʽʪ, ʛʣʘʫʢʦʥʽʪ. ɺʘʞʢ̔ ʤʽʥʝʨʘʣʠ: ʤʘʛʥʝʪʠʪ, ʘʧʘʪʠʪ, ʽʣʴʤʝʥʽʪ, 

ʩʪʘʚʨʦʣʽʪ, ʣʝʡʢʦʢʩʝʥ, ʛʝʤʘʪʠʪ, ʰʝʨʣ, ʨʫʪʠʣ, ʮʠʨʢʦʥ. ʇʦʪʫʞʥʽʩʪʴ ʚʝʨʩʪʚʠ ʙʣʠʟʴʢʦ 

10 ʤ, ʟʤʝʥʰʫʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʜʦʩʷʛʘʻ 0 (ʜʠʚ. ʨʠʩ. 2.4).  
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ʈʠʩ. 4.1. ʄʽʩʮʝʚʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʢʦʣʦʥʢʘ ʨʦʟʨʽʟʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ  ʇʘʚʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʧʽʩʢʫ (ʟʘ ɿʘʭʘʨʦʚʠʤ ɺ.ɺ., 2002) ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ [30]. 
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 ʘ         ʙ 

ʈʠʩ. 4.2. ʇʝʨʚʠʥʥʽ ʢʘʦʣʽʥʠ (ʧʨʦʙʘ ʇ-2) ʟ ʫʩʧʘʜʢʦʚʘʥʦʶ ʪʝʢʩʪʫʨʦʶ ʪʘ ʩʪʨʫʢʪʫʨʦʶ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʛʨʘʥʽʪʽʚ (ʘ), ʙ - ʯʘʩʪʢʦʚʦ ʧʝʨʝʚʽʜʢʣʘʜʝʥʽ ʧʝʨʚʠʥʥʦ-ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʦʚʽ 

ʛʣʠʥʠ (ʧʨʦʙʘ ʇ-8). ɹʝʟ ʟʙʽʣʴʰʝʥʥʷ. 

ʅʘʩʪʫʧʥʘ ʚʝʨʩʪʚʘ - ʧʽʩʢʠ ʽʟ ʜʦʤʽʰʢʦʶ ʙʫʨʦʾ ʛʣʠʥʠ (ʨʠʩ. 4.3, ʙ). ʇʽʩʢʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʝʨʭʥʴʦʛʦ ʩʘʨʤʘʪʫ ɺʽʣʴʥʦʛʽʨʩʴʢʦʾ ʉʌɿ, ʛʝʣʽʢʩʦʚʠʭ ʚʝʨʩʪʚ N1gl, 

ʤʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ (ʨʠʩ. 4.1). ʇʦʨʦʜʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ, ʤʘʻ ʧʣʷʤʠʩʪʫ, ʽʥʦʜʽ ʩʤʫʛʘʩʪʫ 

ʪʝʢʩʪʫʨʫ. ʂʦʣʽʨ ʙʫʨʠʡ, ʞʦʚʪʦ-ʙʫʨʠʡ. 

ʘ             ʙ 

ʈʠʩ. 4.3. ɺʽʜʩʣʦʥʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʨʦʜʦʚʠʱʘ: ʘ - ʧʽʩʢʠ ʽʟ 

ʚʢʣʶʯʝʥʥʷʤʠ ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ ( ʧʨʦʙʘ ʇ-1); ʙ - ʧʽʩʢʠ ʽʟ ʜʦʤʽʰʢʦʶ ʙʫʨʦʾ ʛʣʠʥʠ (ʧʨʦʙʘ 

ʇ-5). ɺʠʩʦʪʘ ʚʽʜʩʣʦʥʝʥʥʷ: ʘ ï 2 ʤ.; ʙ ï 5 ʤ. 

ʇʦʨʦʜʦʫʪʚʦʨʶʶʯʽ ʤʽʥʝʨʘʣʠ: ʢʚʘʨʮ, ʢʘʦʣʽʥʽʪ, ʧʣʘʛʽʦʢʣʘʟ, ʛʝʪʠʪ; ʜʨʫʛʦʨʷʜʥʽ: 

ʭʣʦʨʠʪ, ʤʫʩʢʦʚʽʪ, ʙʽʦʪʠʪ, ʭʨʦʤ-ʘʚʛʽʪ, ʛʣʘʫʢʦʥʽʪ. ɺʘʞʢ̔ ʤʽʥʝʨʘʣʠ: ʤʘʛʥʝʪʠʪ, ʘʧʘʪʠʪ, 

ʽʣʴʤʝʥʽʪ, ʩʪʘʚʨʦʣʽʪ, ʣʝʡʢʦʢʩʝʥ, ʛʝʤʘʪʠʪ, ʪʫʨʤʘʣʽʥ, ʨʫʪʠʣ, ʮʠʨʢʦʥ. ʇʦʪʫʞʥʽʩʪʴ 

ʚʝʨʩʪʚʠ ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʙʣʠʟʴʢʦ 2-3 ʤ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦ 
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15 ʤ. ʋ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʨʦʜʦʚʠʱʘ ʚʝʨʩʪʚʘ ʧʝʨʝʭʦʜʠʪʴʫ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ ʟ 

ʜʦʤʽʰʢʦʶ ʙʽʣʦʾ ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ. 

ʇʽʩʢʠ ʟ ʜʦʤʽʰʢʦʶ ʙʽʣʦʾ ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʦʜʥʦʨʽʜʥʽ, ʽʥʦʜʽ 

ʧʣʷʤʠʩʪʽ ʘʙʦ ʩʤʫʛʘʩʪʽ (ʨʠʩ. 4.4 ʘ, ʙ). ɺʦʥʠ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʽʣʢʦʚʦʜʥʦʾ ʬʘʮʽʾ 

ʛʝʣʽʢʩʦʚʠʭ ʚʝʨʩʪʚ ɺʽʣʴʥʦʛʽʨʩʴʢʦʾ ʉʌɿ ʚʝʨʭʥʴʦʛʦ ʩʘʨʤʘʪʫ N1gl (ʨʠʩ. 3.1). ʂʦʣʽʨ 

ʩʚʽʪʣʦ-ʩʽʨʠʡ, ʽʥʦʜʽ ʟ ʨʫʜʠʤʠ ʚʽʜ ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ ʧʣʷʤʘʤʠ. ʇʦʨʦʜʦʫʪʚʦʨʶʶʯʽ 

ʤʽʥʝʨʘʣʠ: ʢʚʘʨʮ, ʢʘʦʣʽʥʽʪ; ʜʨʫʛʦʨʷʜʥʽ: ʭʨʦʤ-ʘʚʛʽʪ, ʙʽʦʪʠʪ,  ʢʘʣʴʮʠʪ, ʛʝʪʠʪ. 

ɸʢʮʝʩʦʨʥʽ ʤʽʥʝʨʘʣʠ: ʩʬʝʥ, ʤʘʛʥʝʪʠʪ, ʤʦʥʘʮʠʪ, ʽʣʴʤʝʥʽʪ, ʣʝʡʢʦʢʩʝʥ, ʘʧʘʪʠʪ, ʧʽʨʠʪ, 

ʩʪʘʚʨʦʣʽʪ, ʨʫʪʠʣ, ʪʫʨʤʘʣʽʥ. ʇʦʪʫʞʥʽʩʪʴ ʚʝʨʩʪʚʠ ʙʣʠʟʴʢʦ 15 ʤ, ʧʨʠʩʫʪʥʷ ʫ ʧʽʚʜʝʥʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʜʦʚʠʱʘ, ʦʙʤʝʞʝʥʘ ʚʠʩʪʫʧʦʤ ʽʥʛʫʣʝʮʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ 

ʧʣʘʛʽʦʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʽʚ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ (ʜʠʚ. ʨʠʩ. 2.4). 

ɿʘʚʝʨʰʫ ̒ʨʦʟʨʽʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʨʦʜʦʚʠʱʘ ʪʦʚʱʘ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʫʛʣʠʥʢʽʚ. ɺʦʥʠ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʦʜʥʦʨʽʜʥʽ ʘʙʦ ʧʣʷʤʠʩʪʽ. ʂʦʣʽʨ ï ʩʽʨʦ-ʢʦʨʠʯʥʝʚʠʡ, ʤʽʩʮʷʤʠ ʞʦʚʪʦ- 

ʪʘ ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʠʡ. ʇʦʨʦʜʦʫʪʚʦʨʶʶʯʽ ʤʽʥʝʨʘʣʠ: ʣʽʤʦʥʽʪ, ʢʚʘʨʮ, ʢʘʣʴʮʠʪ; 

ʜʨʫʛʦʨʷʜʥʽ: ʢʘʦʣʽʥʽʪ, ʙʽʦʪʠʪ, ʤʫʩʢʦʚʽʪ, ʝʛʽʨʠʥ, ʢʣʽʥʦʮʦʽʟʠʪ, ʷʨʦʟʠʪ,  ʘʢʮʝʩʦʨʥʽ: 

ʨʫʪʠʣ, ʽʣʴʤʝʥʽʪ, ʩʪʘʚʨʦʣʽʪ, ʮʠʨʢʦʥ, ʤʦʥʘʮʠʪ, ʣʝʡʢʦʢʩʝʥ, ʘʧʘʪʠʪ, ʧʽʨʠʪ, ʤʘʛʥʝʪʠʪ, 

ʛʝʪʠʪ, ʪʫʨʤʘʣʽʥ, ʘʣʴʤʘʥʜʠʥ, ʩʬʝʥ. ʉʫʛʣʠʥʢʠ ʧʦʰʠʨʝʥʽ ʧʦʚʩʶʜʥʦ. ʇʦʪʫʞʥʽʩʪʴ 

ʪʦʚʱʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 20 ʩʤ ʥʘ ʧʽʚʥʦʯʽ ʜʦ 5 ʤ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʨʦʜʦʚʠʱʘ (ʨʠʩ. 

4.5). 

 ʘ       ʙ 

 ʈʠʩ. 4.4. ʇʽʩʢʠ ʟ ʜʦʤʽʰʢʦʶ ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ ʫ ʚʽʜʩʣʦʥʝʥʥʷʭ ʇʘʚʣʽʚʩʴʢʦʛʦ 

ʢʘʨ'̒ ʨʫ: ʘ ïʤʘʩʠʚʥʽ ʪʘ ʧʣʷʤʠʩʪʽ; ʙ - ʩʤʫʛʘʩʪʽ. ɺʠʩʦʪʘ ʚʽʜʩʣʦʥʝʥʥʷ 1 ʤ. 
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ʈʠʩ. 4.5. ʃʽʪʦʣʦʛʽʯʥʽ ʢʦʣʦʥʢʠ ʧʦ ʚʽʜʩʣʦʥʝʥʥʷʤ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚ ʙʦʨʪʘʭ 

ʇʘʚʣʽʚʩʴʢʦʛʦ ʢʘʨ'̒ ʨʫ ʟʛʽʜʥʦ [89], ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ.  

1 ï ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʛʨʘʥʽʪʠ ʪʘ ʤʽʛʤʘʪʠʪʠ; 2 ï ʞʦʨʩʪʚ'ʷʥʦ-ʱʝʙʝʥʠʩʪʘ ʟʦʥʘ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ; 3 ïʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ ʟʦʥʘ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ; 4 ï ʟʦʥʘ 

ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ; 5 ï ʧʽʩʢʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʽ; 6 ï ʧʽʩʢʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʟ ʜʦʤʽʰʢʦʶ 

ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ; 7 ï ʧʽʩʢʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽʟ ʜʦʤʽʰʢʦʶ ʙʫʨʦʾ ʛʣʠʥʠ; 8 ï ʧʽʩʢʠ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʟ ʜʦʤʽʰʢʦʶ ʙʽʣʦʾ ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ; 9 - ʩʫʛʣʠʥʢʠ; 10 ï ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʡ 

ʰʘʨ. 

 

4.1.2. ʃʽʪʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ  

 

ʆʩʘʜʦʚʠʡ ʨʦʟʨʽʟ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʙʫʚ ʚʠʚʯʝʥʠʡ ʚʽʜ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ (PR-KZ), ʩʘʨʤʘʪʩʴʢʠʭ ʧʽʩʢʽʚ ʥʠʞʥʴʦʛʦ ʥʝʦʛʝʥʫ 

(N1s1) ʜʦ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʫʛʣʠʥʢʽʚ (QIII) (ʨʠʩ. 4.6). 

ʂʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʦʜʦʚʠʱʘ ʫʪʚʦʨʠʣʘʩʷ ʚʥʘʩʣʽʜʦʢ ʧʦʩʪ ʢʨʠʚʦʨʽʟʴʢʦʛʦ 

ʝʪʘʧʫ ʛʽʧʝʨʛʝʥʝʟʫ. ɺʽʥ ʨʦʟʧʦʯʘʚʩʷ ʚ ʢʽʥʮʽ ʧʽʟʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ ʽ ʪʨʠʚʘʚ ʜʦ ʧʦʯʘʪʢʫ 

ʢʘʡʥʦʟʦʶ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʾ ʧʣʦʱʦʚʦʾ ʪʘ ʣʽʥʽʡʥʦʾ ʢʦʨʠ 
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ʚʠʚʽʪʨʶʚʘʥʥʷ ʷʢ ʥʘ ʧʦʨʦʜʘʭ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ, ʪʘʢ ʽ ʥʘ ʚʤʽʱʫʶʯʠʭ 

ʛʨʘʥʽʪʦ-ʛʥʝʡʩʦ-ʤʽʛʤʘʪʠʪʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥʠ ʚʠʭʽʜʥʠʭ ʧʦʨʽʜ ʚʽʥ 

ʧʦʜʽʙʥʠʡ ʜʦ ʩʫʯʘʩʥʦʛʦ, ʧôʷʪʦʛʦ ʝʪʘʧʫ ʛʽʧʝʨʛʝʥʝʟʫ [30]. ɻʦʣʦʚʥʠʤʠ 

ʧʦʨʦʜʦʫʪʚʨʶʶʯʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʛʽʧʝʨʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʻ ʢʚʘʨʮ 

ʽ ʛʝʤʘʪʠʪ. ɼʨʫʛʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʜʠʩʧʝʨʩʥʠʡ ʛʝʤʘʪʠʪ ʘʙʦ ñʛʽʜʨʦʛʝʤʘʪʠʪò 

(ʧʨʦʜʫʢʪ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʽʟʦ-ʚʤʩ̔ʥʠʭ ʢʘʨʙʦʥʘʪʽʚ ʽ ʩʠʣʽʢʘʪʽʚ), ʛʝʪʠʪ ʽ ʜʠʩʧʝʨʩʥʠʡ 

ʛʝʪʠʪ (ʛʽʜʨʦʛʝʪʠʪ), ʘ ʪʘʢʦʞ ʨʝʣʽʢʪʦʚʠʡ ʤʘʛʥʝʪʠʪ ( ʨʠʩ. 4.7). 

ʂʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʣʘʥʮʽʚ ʩʢʣʘʜʝʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʢʚʘʨʮʦʤ, ʜʠʩʧʝʨʩʥʠʤ 

ʛʝʤʘʪʠʪʦʤ ʽ ʛʣʠʥʠʩʪʠʤʠ ʤʽʥʝʨʘʣʘʤʠ (ʢʘʦʣʽʥʽʪʦʤ, ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʤ, ʙʝʡʜʝʣʽʪʦʤ ʪʘ 

ʽʥʰʠʤʠ), ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦ ʛʣʠʥʦʟʝʤ-ʚʤʽʩʥʠʤ ʩʠʣʽʢʘʪʘʤ (ʭʣʦʨʠʪʫ, ʩʠʜʝʨʠʪʫ, 

ʙʽʦʪʠʪʫ, ʤʫʩʢʦʚʽʪʫ). ʊʘʢʦʞ ʧʦʰʠʨʝʥʽ ʛʝʪʠʪ, ʜʠʩʧʝʨʩʥʠʡ ʛʝʪʠʪ, ʷʨʦʟʠʪ, ʘʣʫʥʽʪ ʪʘ 

ʜʝʷʢʽ ʽʥʰʽ ʤʽʥʝʨʘʣʠ.  

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʣʦʱʘʜʥʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʚʽʜ 5-10 ʜʦ 25-30 ʤ. ʃʽʥʽʡʥʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʧʦʪʫʞʥʠʭ 

ʟʦʥʘʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʜʦʩʷʛʘʶʪʴ ʛʣʠʙʠʥʠ ʢʽʣʴʢʦʭ ʢʽʣʦʤʝʪʨʽʚ [77]. 

ʅʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʚ ʟʘʭʽʜʥʦʤʫ ʙʦʨʪʫ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʢʘʨôʻʨʫ ʥʘ ʛʦʨʠʟʦʥʪʽ 

+75 ʤ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʚʦʤʘ ʰʘʨʘʤʠ ʩʘʨʤʘʪʩʴʢʠʭ ʧʽʩʢʽʚ (ʨʠʩ.4.8). ɺʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʚʝʨʭʥʴʦʛʦ ʩʘʨʤʘʪʫ ʛʝʣʽʢʩʦʚʠʭ ʚʝʨʩʪʚ N1gl, ʚʽʣʴʥʦʛʽʨʩʴʢʦʾ ʉʌɿ, ʤʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ 

(ʨʠʩ. 4.10). 

ʅʘʜ ʢʦʨʦʶ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʟʘʣʷʛʘʻ ʛʣʠʥʠʩʪʠʡ ʧʽʩʦʢ ʩʽʨʦ-

ʞʦʚʪʠʡ ʩ ʛʣʠʥʷʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ. ʊʝʢʩʪʫʨʘ ʧʦʨʦʜʠ ʩʤʫʛʘʩʪʘ, 

ʩʪʨʫʢʪʫʨʘ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʘ. ʇʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1 ʜʦ 5 ʤ. 

ʇʦʨʦʜʦʫʪʚʦʨʶʶʯʽ ʤʽʥʝʨʘʣʠ: ʢʚʘʨʮ, ʢʘʣʴʮʠʪ, ʛʝʪʠʪ (ʣʽʤʦʥʽʪ), ʢʘʦʣʽʥʽʪ; ʜʨʫʛʦʨʷʜʥʽ: 

ʤʫʩʢʦʚʽʪ, ʧʽʨʦʣʶʟʠʪ. ʄʽʥʝʨʘʣʠ ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ: ʽʣʴʤʝʥʽʪ, ʨʫʪʠʣ, ʣʝʡʢʦʢʩʝʥ, ʘʧʘʪʠʪ, 

ʩʪʘʚʨʦʣʽʪ, ʮʠʨʢʦʥ. 
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ʈʠʩ. 4.6. ʄʽʩʮʝʚʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʢʦʣʦʥʢʘ ʨʦʟʨʽʟʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ (ʟʘ ɿʘʭʘʨʦʚʠʤ ɺ.ɺ., 2002) ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ [30]. 
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ʈʠʩ. 4.7. ɻʽʧʝʨʛʝʥʥʦ ʟʤʽʥʝʥʠʡ ʟʘʣʽʟʠʩʪʠʡ ʢʚʘʨʮʠʪ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ: ʘ ï 

ʧʦʣʽʨʦʚʘʥʠʡ ʰʣʽʬ (ʙʽʣʝ ï ʤʘʨʪʠʪ, ʩʽʨʝ- ʢʚʘʨʮ, ʯʝʨʚʦʥʝ - ʛʽʜʨʦʛʝʤʘʪʠʪ); ʙ ï ʧʨʦʟʦʨʠʡ 

ʰʣʽʬ, ʥʽʢʦʣʽ ʧʘʨʘʣʝʣʴʥʽ (ʙʽʣʝ ï ʢʚʘʨʮ, ʯʦʨʥʝ ï ʤʘʨʪʠʪ, ʯʝʨʚʦʥʝ - ʛʽʜʨʦʛʝʤʘʪʠʪ). 

ɿʙʽʣʴʰʝʥʥʷ 55ʭ.  

ʅʘʩʪʫʧʥʠʡ ʰʘʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤ ʧʽʩʢʦʤ ʽʟ ʜʦʤʽʰʢʦʶ 

ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ ʪʘ ʽʟ ʧʨʦʰʘʨʢʘʤʠ  ʛʣʠʥʠ, ʟʘʬʘʨʙʦʚʘʥʦʾ ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ. 

ʇʦʨʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʷʩʥʦʶ ʰʘʨʫʚʘʪʽʩʪʶ ʙʽʣʠʭ ʪʘ ʟʘʬʘʨʙʦʚʘʥʠʭ ʧʨʦʰʘʨʢʽʚ. 

ʇʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0 ʜʦ 3-7 ʤ  ̔ʟʨʦʩʪʘʻ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʇʦʨʦʜʦʫʪʚʦʨʶʶʯʽ ʤʽʥʝʨʘʣʠ: ʢʚʘʨʮ, ʢʘʦʣʽʥʽʪ, ʛʝʪʠʪ (ʣʽʤʦʥʽʪ); ʜʨʫʛʦʨʷʜʥʽ: ʤʫʩʢʦʚʽʪ, 

ʛʝʤʘʪʠʪ, ʧʣʘʛʽʦʢʣʘʟ, ʝʛʽʨʠʥ. ɸʢʮʝʩʦʨʥʽ: ʤʘʛʥʝʪʠʪ, ʧʽʨʠʪ, ʮʠʨʢʦʥ, ʨʫʪʠʣ, ʩʪʘʚʨʦʣʽʪ. 

 

ʈʠʩ.4.8. ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ɻʣʝʶʚʘʪʩʴʢʦʾ ʨʦʜʦʚʠʱʘ, ʟʘʭʽʜʥʠʡ ʙʦʨʪ, ʛʦʨʠʟʦʥʪ +75 ʤ. ɹʽʣʠʡ 

ʰʘʨ - ʛʣʠʥʠʩʪʠʡ ʧʽʩʦʢ ʟ ʛʣʠʥʷʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ; ʯʝʨʚʦʥʦ-ʙʫʨʠʡ - 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʧʽʩʦʢ, ʩʪʨʦʢʘʪʦ ʟʘʬʘʨʙʦʚʘʥʠʡ ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ. 

 

ɿʘʚʝʨʰʫʶʪʴ ʨʦʟʨʽʟ ʯʝʪʚʝʨʪʠʥʥʽ ʩʫʛʣʠʥʢʠ. ʇʦʨʦʜʠ ʤʘʶʪʴ ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʝ 

ʟʘʙʘʨʚʣʝʥʥʷ. ʊʝʢʩʪʫʨʘ ʰʘʨʫʚʘʪʘ, ʩʫʛʣʠʥʢʠ ʤʘʶʪʴ ʪʦʥʢʽ ʧʨʦʰʘʨʢʠ ʧʽʩʢʫ ʽʟ 

ʜʦʤʽʰʢʦʶ ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ (ʨʠʩ.4.9). ʉʪʨʫʢʪʫʨʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ. ʇʦʪʫʞʥʽʩʪʴ ʰʘʨʫ 
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ʚʽʜ 0,3 ʜʦ 4 ʤ. ʇʦʨʦʜʦʫʪʚʦʨʶʶʯʽ ʤʽʥʝʨʘʣʠ: ʢʚʘʨʮ, ʢʘʦʣʽʥʽʪ, ʛʝʪʠʪ (ʣʽʤʦʥʽʪ), 

ʜʨʫʛʦʨʷʜʥʽ: ʙʽʦʪʠʪ, ʤʫʩʢʦʚʽʪ, ʢʫʤʽʥʛʪʦʥʽʪ, ʢʘʣʴʮʠʪ. ɺʘʞʢʽ: ʧʽʨʠʪ, ʨʫʪʠʣ, ʽʣʴʤʝʥʽʪ, 

ʤʘʛʥʝʪʠʪ, ʛʝʤʘʪʠʪ, ʪʫʨʤʘʣʽʥ, ʧʽʨʦʣʶʟʠʪ. 

ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ʟʘʛʘʣʦʤ ʤʘʶʪʴ ʫʟʛʦʜʞʝʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʟʘʣʷʛʘʥʥʷ, ʘʣʝ ʚ 

ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʥʝʦʛʝʥʦʚʠʭ ʪʘ ʯʝʪʚʝʨʪʠʥʥʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʭʚʠʣʷʩʪʦʶ ʣʽʥʽʻʶ ʢʦʥʪʘʢʪʫ ʰʘʨʽʚ (ʨʠʩ. 4.9). 

 

ʈʠʩ. 4.9. ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʥʝʫʟʛʦʜʞʝʥʝ ʟʘʣʷʛʘʥʥʷ ʯʝʪʚʝʨʪʠʥʥʠʭ 

ʪʘ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʟʘʭʽʜʥʦʤʫ ʙʦʨʪʫ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʢʘʨ¡̒ʨʫ. 

 

 

ʈʠʩ. 4.10. ʃʽʪʦʣʦʛʽʯʥʘ ʢʦʣʦʥʢʘ ʚʽʜʩʣʦʥʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʥʘ ʛʦʨ. +75, ʟʘʭʽʜʥʠʡ 

ʙʦʨʪ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʢʘʨôʻʨʫ. 
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4.1.3. ʃʽʪʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ 

 

ʈʦʟʨʽʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦ ʾ ʜʽʣʷʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʨʦʶ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʽʚ ʪʘ ʤʽʛʤʘʪʠʪʽʚ (AR-KZ), ʥʝʦʛʝʥʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ (N1s) ʽ 

ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ (QIII) (ʨʠʩ. 4.11). 

 

 

ʈʠʩ. 4.11. ʄʽʩʮʝʚʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʢʦʣʦʥʢʘ ʜʣʷ ʂʨʝʩʽʚʩʴʢʦʛʦ ʛʨʘʥʽʪʥʦʛʦ ʨʦʜʦʚʠʱʘ (ʟʘ 

ɿʘʭʘʨʦʚʠʤ ɺ.ɺ., 2002) ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ [30]. 
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ʆʩʘʜʦʚʠʡ ʯʦʭʦʣ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʣʘʛʽʦʢʣʘʟʦʚʠʭ ʛʥʝʡʩʦ-

ʤʽʛʤʘʪʠʪʽʚ ʪʘ ʛʨʘʥʽʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʞʦʨʩʪʚʦʶ (ʨʠʩ. 4.12) ʽ ʧʝʨʚʠʥʥʠʤʠ 

ʢʘʦʣʽʥʘʤʠ (AR-KZ). ɰʾ ʧʦʪʫʞʥʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 3 ʜʦ 10 ʤ, ʘ ʥʘ ʢʦʥʪʘʢʪʽ ʛʨʘʥʽʪʽʚ ʟ 

ʜʘʡʢʘʤʠ ʜʽʘʙʘʟʽʚ ʩʷʛʘʻ 15-20 ʤ. 

 

 

ʈʠʩ. 4.12. ʃʽʪʦʣʦʛʽʯʥʽ ʢʦʣʦʥʢʠ ʦʩʘʜʦʚʦʛʦ ʨʦʟʨʽʟʫ ʂʨʝʩʽʚʩʴʢʦʛʦ ʪʘ ʄʘʨôʻ-

ɼʤʠʪʨʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ [88], ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ.  

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1 ï ʧʣʘʛʽʦʛʨʘʥʽʪʠ ʩʘʢʩʘʛʘʥʩʴʢʦʛʦ ʪʠʧʫ, 2 ï ʛʽʜʨʦʩʣʶʜʠʩʪʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, 

3 ï ʢʘʦʣʽʥʦʚʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, 4 ï ʚʘʧʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʘ ʧʦʨʦʜʘ, 5 ï ʩʽʨʦ-ʟʝʣʝʥʽ ʛʣʠʥʠ ʪʘ ʩʫʛʣʠʥʢʠ, 6 ï 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʡ ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, 7 ï ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʞʦʚʪʫʚʘʪʦ-

ʩʽʨʠʡ, ʩʽʨʠʡ, 8 ï ʧʽʩʢʦʚʠʢ ʽʟ ʚʘʧʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʠʤ ʮʝʤʝʥʪʦʤ, 9 - ʩʚʽʪʣʦ ï ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʽ ʛʣʠʥʠ, 10 - 

ʯʝʨʚʦʥʦ-ʙʫʨʽ ʛʣʠʥʠ, 11 - ʯʝʨʚʦʥʦ-ʙʫʨʽ, ʞʦʚʪʦ-ʙʫʨʽ, ʧʘʣʝʚʦ-ʞʦʚʪʽ ʩʫʛʣʠʥʢʠ, 12 - ʩʽʨʽ ʛʫʤʫʩʦʚʠʜʥʽ ʩʫʛʣʠʥʢʠ, 

ʯʦʨʥʦʟʝʤ. 

 

ɾʦʨʩʪʚʘ ʞʦʚʪʦ-ʩʽʨʘ ʤʘʩʠʚʥʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʘ. ʄʽʩʪʠʪʴ ʢʚʘʨʮʦʚʽ ʞʠʣʠ, ʱʦ 

ʧʝʨʝʩʽʢʘʶʪʴ ʢʦʨʽʥʥʽ ʧʦʨʦʜʠ ʽ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ (ʨʠʩ. 4.13). 

ʈʦʟʤʽʨ ʟʝʨʝʥ ʧʦʨʦʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʶ ʚʠʚʽʪʨʽʣʦʩʪʽ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,3-0,5 ʩʤ 

ʜʦ 1-2 ʩʤ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫʣʘʤʢʠ ʯʘʩʪʢʦʚʦ ʚʠʚʽʪʨʝʥʠʭ ʛʨʘʥʽʪʽʚ, ʨʦʟʤʽʨʦʤ ʜʦ 5-15 ʩʤ 

(ʨʠʩ. 4.14). ʉʢʣʘʜ ʞʦʨʩʪʚʠ ʦʜʥʦʨʽʜʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʜʫʢʪʘʤʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʛʨʘʥʽʪʽʚ ʽ ʤʽʛʤʘʪʠʪʽʚ. ʆʩʥʦʚʥʠʤʠ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʤʠ ʤʽʥʝʨʘʣʘʤʠ 

ʚʠʚʯʝʥʠʭ ʧʨʦʙ ʻ ʧʣʘʛʽʦʢʣʘʟ (ʜʦ 60%),   ʢʚʘʨʮ (ʙʽʣʷ 30%) ʽ ʙʽʦʪʠʪ ï (ʜʦ 10%). ɺ 

ʥʝʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʧʨʠʩʫʪʥʽ ʤʽʢʨʦʢʣʽʥ, ʨʦʛʦʚʘ ʦʙʤʘʥʢʘ, ʤʫʩʢʦʚʽʪ, ʘ ʪʘʢʦʞ 
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ʘʢʮʝʩʦʨʥʽ ʤʽʥʝʨʘʣʠ ʛʨʘʥʽʪʦʾʜʽʚ: ʪʘʥʪʘʣʦʚʤʽʩʥʠʡ ʤʘʛʥʝʪʠʪ, ʽʣʴʤʝʥʽʪ ʟ ʽʟʦʤʦʨʬʥʦʶ 

ʜʦʤʽʰʢʦʶ ʤʘʥʛʘʥʫ (ʨʠʩ. 4.15, 4.16), ʝʧʽʜʦʪ, ʮʠʨʢʦʥ. ɺʪʦʨʠʥʥʽ: ʩʝʨʠʮʠʪ, ʢʘʦʣʽʥʽʪ, 

ʛʽʜʨʦʢʩʠʜʠ ʟʘʣʽʟʘ. 

 

 

 

ʈʠʩ. 4.13. ʈʦʟʨʽʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʛʦ ʛʨʘʥʽʪʥʦʛʦ ʢʘʨôʻʨʫ, ʟʘ [88]. ʋʤʦʚʥʽ 
ʧʦʟʥʘʯʝʥʥʷ: 1 ï ʙʽʦʪʠʪʦʚʽ ʧʣʘʛʽʦʛʨʘʥʽʪʠ, 2 ï ʞʦʨʩʪʚʷʥʦ-ʛʽʜʨʦʩʣʶʜʠʩʪʘʢʦʨʘʚʠʚʽʪʨʶʚʘʥʥʷ, 3 ï 

ʢʘʦʣʽʥʦʚʘ  ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, 4 ï ʚʘʧʥʷʢʠ ʛʣʠʥʠʩʪʽ, 5 ïʛʣʠʥʠ, 6 ï ʧʽʩʢʦʚʠʢʠ, 7 ï ʨʦʩʣʠʥʥʦ-

ʛʨʫʥʪʦʚʠʡ ʰʘʨ, 8 ïʚʽʜʚʘʣ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, 9 ï ʚʦʜʘ, 10 ï ʢʦʥʪʫʨʠ ʧʦʨʽʜ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ. 
 

 

ʘ        ʙ 

ʈʠʩ. 4.14. ʑʝʙʽʥʴ (ʘ) ʽ ʞʦʨʩʪʚʘ (ʙ) ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʙʽʦʪʠʪʦʚʠʭ ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ 

ʂʨʝʩʽʚʩʴʢʦʛʦ ʢʘʨ¡̒ʨʫ, ʤ. ʂʨʠʚʠʡ ʈʽʛ.  
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ʘ     ʙ 

ʈʠʩ. 4.15. ɺʠʚʽʪʨʝʥʠʡ ʙʽʦʪʠʪʦʚʠʡ ʧʣʘʛʽʦʛʨʘʥʽʪ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ. 1- ʙʽʦʪʠʪ, 2 ï 

ʩʦʩʶʨʠʪʠʟʦʚʘʥʠʡ ʧʣʘʛʽʦʢʣʘʟ, 3 ï ʢʚʘʨʮ, 4 ï ʤʘʛʥʝʪʠʪ, 5 ï̔ ʣʴʤʝʥʽʪ. ʂʨʝʩʽʚʩʴʢʠʡ ʢʘʨ¡̒ʨ, ʧʨ. 

1. ʇʨʦʟʦʨʠʡ ʰʣʽʬ, ʥʽʢʦʣʽ: ʘ ï ʧʘʨʘʣʝʣʴʥʽ; ʙ ï ʩʭʨʝʱʝʥʽ. ɿʙʽʣʴʰʝʥʥʷ 32ʍ. 

 

  

ʘ 

  

ʙ 

ʈʠʩ. 4.16. ʈʫʜʥʽ ʤʽʥʝʨʘʣʠ ʚ ʞʦʨʩʪʚôʷʥʦ-ʛʽʜʨʦʩʣʶʜʠʩʪʽʡ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʣʘʛʽʦʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʽʚ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʧʨ. 1, 2): ʘ - ʦʢʪʘʝʜʨʠʯʥʠʡ ʢʨʠʩʪʘʣ 

ʤʘʛʥʝʪʠʪʫ ʟ ʽʟʦʤʦʨʬʥʦʶ ʜʦʤʽʰʢʦʶ ʪʘʥʪʘʣʫ; ʙ - ʤʘʨʛʘʥʮʦʚʠʩʪʠʡ ʽʣʴʤʝʥʽʪ ʫ ʚʠʛʣʷʜʽ 

ʧʦʡʢʽʣʽʪʦʚʠʭ ʚʢʣʶʯʝʥʴ ʚ ʣʫʩʢʫʚʘʪʠʭ ʢʨʠʩʪʘʣʘʭ ʙʽʦʪʠʪʫ. ʈɽʄ, ʄɿɸ.  
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ʅʘ ʞʦʨʩʪʚô̫ ʥʦ-ʱʝʙʝʥʠʩʪʽʡ ʧʘʯʮʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʷʛʘʶʪʴ ʧʝʨʚʠʥʥʽ 

ʢʘʦʣʽʥʠ. ʎʝ ʧʫʭʢʽ ʧʦʨʦʜʠ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʟ ʣʝʛʢʠʤ ʞʦʚʪʠʤ ʚʽʜʪʽʥʢʦʤ ʟʘ ʨʘʭʫʥʦʢ 

ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ, ʟ ʜʦʤʽʰʢʘʤʠ ʢʚʘʨʮʫ, ʨʽʜʰʝ ʟʘʣʠʰʢʘʤʠ ʞʦʨʩʪʚʠ ʚʠʭʽʜʥʠʭ ʧʦʨʽʜ 

(ʨʠʩ. 4.17, ʘ). ʂʘʦʣʽʥ ʱʽʣʴʥʠʡ, ʪʦʥʢʦʟʝʨʥʠʩʪʠʡ, ʞʠʨʥʠʡ ʥʘ ʜʦʪʠʢ, ʤʘʩʠʚʥʠʡ 

ʦʜʥʦʨʽʜʥʠʡ, ʘʙʦ ʧʣʷʤʠʩʪʠʡ ʙʨʝʢʯʽʻʚʠʜʥʠʡ (ʨʠʩ. 4.17, ʙ). ʇʦʪʫʞʥʽʩʪʴ ʰʘʨʫ 1-2 ʤ. 

ʆʩʥʦʚʥʠʤ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʻ: ʢʘʦʣʽʥʽʪ ï (ʜʦ 50%), ʢʚʘʨʮ (ʜʦ 30 %), 

ʪʘ ʚʠʚʽʪʨʝʥʠʡ ʤʫʩʢʦʚʽʪ (ʙʣʠʟʴʢʦ15%). ɺ ʥʝʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʧʨʠʩʫʪʥʽ 

ʩʦʩʶʨʠʪʠʟʦʚʘʥʠʡ ʧʣʘʛʽʦʢʣʘʟ, ʧʽʨʦʢʩʝʥʠ, ʙʽʦʪʠʪ; ʘʢʮʝʩʦʨʥʽ: ʮʠʨʢʦʥ, ʪʫʨʤʘʣʽʥ, 

ʨʫʪʠʣ, ʩʪʘʚʨʦʣʽʪ, ʩʬʝʥ. ɸʚʪʦʨ ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʧʝʨʚʠʥʥ ̔ ʢʘʦʣʽʥʠ ʂʨʝʩʽʚʩʴʢʦʛʦ 

ʢʘʨ¡̒ʨʫ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʢʚʘʨʮʫ, ʢʘʦʣʽʥʫ ʪʘ ʚʘʞʢʠʭ ʨʫʜʥʠʭ ʽ ʘʢʮʝʩʦʨʥʠʭ 

ʤʽʥʝʨʘʣʽʚ (ʪʘʙʣ. 4.1). 

ɺʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʜʨʝʚʥʽʭ ʧʦʨʽʜ ʚʽʜʙʫʚʘʣʦʩʷ ʜʦ ʾʭ ʧʝʨʝʢʨʠʪʪʷ 

ʦʩʘʜʢʘʤʠ ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʯʦʭʣʘ, ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʡ ʨʦʟʨʽʟ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ 

ʩʭʽʜʥʽʡ ʪʘ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʢʘʨôʻʨʫ [72]. 

 ʘ  ʙ 

 ʚ  ʛ 

ʈʠʩ. 4.17. ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ: ʘ ï ʧʝʨʚʠʥʥʽ ʢʘʦʣʽʥʠ (ʧʨ. 6); ʙ - 

ʚʘʧʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʘ ʧʦʨʦʜʘ (ʧʨ. 3); ʚ ï ʚʢʣʶʯʝʥʥʷ ʢʘʦʣʽʥʫ ʫ ʚʘʧʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʽʡ ʧʦʨʦʜʽ 

(ʧʨ.3); ʛ - ʩʽʨʦ-ʟʝʣʝʥʘ ʛʣʘʫʢʦʥʽʪʦʚʘ ʛʣʠʥʘ (ʧʨ. 4). 
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ʅʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʩʢʣʘʜʘʶʪʴ ʚʘʧʥʷʢʦʚʠʩʪʽ ʛʣʠʥʠ ʽʥʦʜʽ ʟ ʣʽʥʟʘʤʠ ʛʣʠʥ 

ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ, ʢʦʪʨʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʘʯʢʦʶ ʩʽʨʦ-ʟʝʣʝʥʠʭ ʛʣʠʥ ʽ ʧʽʩʢʽʚ. ʎʝʡ 

ʢʦʤʧʣʝʢʩ ʧʦʨʽʜ ʥʘʣʝʞʠʪʴ ʜʦ ʫʪʚʦʨʝʥʴ ʩʘʨʤʘʪʩʴʢʦʛʦ ʷʨʫʩʫ ʥʝʦʛʝʥʦʚʦʾ ʩʠʩʪʝʤʠ [72]. 

ɿʘʚʝʨʰʫʶʪʴ ʨʦʟʨʽʟ ʙʫʨʽ ʩʫʛʣʠʥʢʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʯʝʨʚʦʥʦ-ʙʫʨʠʭ ʛʣʠʥ ʯʝʪʚʝʨʪʠʥʥʦʛʦ 

ʚʽʢʫ. 

 

ʊʘʙʣʠʮʷ 4.1 

ɺʤʽʩʪ ʚʘʞʢʠʭ ʨʫʜʥʠʭ ʽ ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʫ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʘʭ 

ʂʨʝʩʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ 

ʄʽʥʝʨʘʣʠ 

ɺʤʽʩʪ ʫ 

ʧʝʨʚʠʥʥʠʭ 

ʢʘʦʣʽʥʘʭ, ʛ/ʪ 

ʄʽʥʝʨʘʣʠ 

ɺʤʽʩʪ ʫ 

ʧʝʨʚʠʥʥʠʭ 

ʢʘʦʣʽʥʘʭ, ʛ/ʪ 

ɻʝʪʠʪ 15288,2 ɯʣʴʤʝʥʽʪ 123 

ʄʘʛʥʝʪʠʪ 1245 ɽʧʽʜʦʪ 104 

ʎʠʨʢʦʥ 1002 ʈʫʪʠʣ 33,4 

ɻʝʤʘʪʠʪ 124,5 ʊʫʨʤʘʣʽʥ  16,7 

 

ɻʣʠʥʠʩʪʽ ʚʘʧʥʷʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʙʨʫʯʩʴʢʠʭ ʚʝʨʩʪʚ ʥʠʞʥʴʦʛʦ ʩʘʨʤʘʪʫ N1zb, 

ʤʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ, ʐʠʨʦʢʽʚʩʴʢʘ ʉʌɿ [30]. ʇʦʨʦʜʠ ʧʫʭʢʽ, ʤʽʩʮʷʤʠ ʟʮʝʤʝʥʪʦʚʘʥʽ 

ʞʦʚʪʦ-ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 3.17, ʚ). ʄʘʶʪʴ ʧʣʷʤʠʩʪʫ ʪʝʢʩʪʫʨʫ, ʨʽʟʥʦʟʝʨʥʠʩʪʫ 

ʩʪʨʫʢʪʫʨʫ. ɺʥʠʞʥʽʡ ʜʽʣʷʥʮʽ ʨʦʟʨʽʟʫ ʚʘʧʥʷʢʠ ʤʽʩʪʷʪʴ ʚʢʣʶʯʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ 

ʫ ʚʠʛʣʷʜʽ ʙʨʝʢʯʽʡ ʨʦʟʤʽʨʦʤ ʜʦ 5 ʩʤ ʙʽʣʦʛʦ, ʽʥʦʜʽ ʞʦʚʪʦ-ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ. ɻʦʣʦʚʥʽ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʽ ʤʽʥʝʨʘʣʠ: ʢʘʦʣʽʥʽʪ, ʢʘʣʴʮʠʪ, ʢʚʘʨʮ, ʛʴʦʪʠʪ; ʜʨʫʛʦʨʷʜʥʽ: ʷʨʦʟʽʪ, 

ʤʫʩʢʦʚʽʪ, ʙʽʦʪʠʪ, ʭʣʦʨʠʪ. ʄʽʥʝʨʘʣʠ ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ: ʮʠʨʢʦʥ (ʛʽʘʮʠʥʪ), ʝʧʽʜʦʪ, 

ʤʘʛʥʝʪʠʪ, ʭʨʦʤʽʪ, ʨʫʪʠʣ, ʽʣʴʤʝʥʽʪ, ʘʧʘʪʠʪ, ʤʦʥʦʮʠʪ. ʇʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʜʦ 1 ʤ. 

ʉʽʨʦ-ʟʝʣʝʥʘ ʛʣʘʫʢʦʥʽʪʦʚʘ ʛʣʠʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʦʚʱʽ ʚʘʧʥʷʢʽʚ ʽ ʤʝʨʛʝʣʽʚ 

ʩʝʨʝʜʥʴʦʛʦ ʩʘʨʤʘʪʫ N1vm, ʤʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ, ʐʠʨʦʢʽʚʩʴʢʘ ʉʌɿ (ʨʠʩ. 4.17, ʛ). 

ʇʦʨʦʜʘ ʧʫʭʢʘ, ʢʨʠʭʢʘ, ʧʣʷʤʠʩʪʘ ʨʽʟʥʦʟʝʨʥʠʩʪʘ. ʄ̔ʩʪʠʪʴ ʚʢʣʶʯʝʥʥʷ ʚʘʧʥʷʢʦʚʦ-

ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʨʦʟʤʽʨʦʤ ʜʦ 3 ʩʤ, ʩʚʽʪʣʦ-ʩʽʨʦ ʢʦʣʴʦʨʫ, ʪʘʢʦʞ ʜʦʩʠʪʴ ʢʨʠʭʢʠʭ. 

ʉʢʣʘʜʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟ ʛʣʘʫʢʦʥʽʪʫ, ʢʚʘʨʮʫ, ʛʝʪʠʪʫ; ʜʨʫʛʦʨʷʜʥʽ: ʙʽʦʪʠʪ, 

ʢʘʣʴʮʠʪ, ʷʨʦʟʽʪ, ʭʣʦʨʠʪ. ɺʘʞʢʽ ʤʽʥʝʨʘʣʠ: ʽʣʴʤʝʥʽʪ (ʯʘʩʪʦ ʣʝʡʢʦʢʩʝʥʽʟʦʚʘʥʠʡ), 
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ʨʫʪʠʣ, ʛʨʘʥʘʪ, ʝʧʽʜʦʪ, ʘʚʛʽʪ, ʧʽʨʠʪ, ʮʠʨʢʦʥ, ʤʦʥʦʮʠʪ, ʤʘʛʥʝʪʠʪ. ʇʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʜʦ 

1 ʤ. 

ʂʚʘʨʮʦʚʽ ʧʽʩʢʦʚʠʢʠ - ʱʽʣʴʥʽ ʧʦʨʦʜʠ ʞʦʚʪʦ-ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʤʘʩʠʚʥʽ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ (ʨʦʟʤʽʨ ʟʝʨʝʥ ʢʚʘʨʮʫ ʚʽʜ 0,25 ʜʦ 0,1ʤʤ) (ʨʠʩ. 4.18). ɺʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʪʦʚʱʽ ʧʽʩʢʽʚ N1ʨ, ʧʨʠʙʝʨʝʞʥʘ ʪʘ ʤʽʣʢʦʚʦʜʥʘ ʬʘʮʽʷ, ʩʝʨʝʜʥʽʡ ʩʘʨʤʘʪ, ɺʽʣʴʥʦʛʽʨʩʴʢʘ 

ʉʌɿ. ʋʣʘʤʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʚʘʨʮʦʤ, ʧʽʨʦʢʩʝʥʦʤ (ʘʚʛʽʪ), ʙʝʟʨʫʜʥʠʤ ʢʚʘʨʮʠʪʦʤ. 

ʎʝʤʝʥʪ - ʙʘʟʘʣʴʥʠʡ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʡ, ʤʽʩʮʷʤʠ ʧʝʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʠʡ. ɺ ʥʴʦʤʫ 

ʧʨʠʩʫʪʥʽ ʫ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʛʽʜʨʦʢʩʠʜʠ ʟʘʣʽʟʘ, ʛʣʘʫʢʦʥʽʪ. ʍʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ 

ʦʥʢʦʣʽʪʽʚ ʪʘ ʨʘʢʦʚʠʥʥʦʛʦ ʜʝʪʨʠʪʫ. 

 

 

ʘ     ʙ 

ʈʠʩ. 4.18. ʂʚʘʨʮʦʚʠʡ ʧʽʩʢʦʚʠʢ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ. 1 ï ʟʝʨʥʘ ʢʚʘʨʮʫ, 2 ï ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʠʡ ʮʝʤʝʥʪ, 3 ï ʦʥʢʦʣʽʪʠ. ʂʨʝʩʽʚʩʴʢʠʡ ʢʘʨôʻʨ, ʧʨ.5. ʇʨʦʟʦʨʠʡ ʰʣʽʬ, ʥʽʢʦʣʽ: ʘ ï 

ʧʘʨʘʣʝʣʴʥʽ; ʙ ï ʩʭʨʝʱʝʥʽ. ɿʙʽʣʴʰʝʥʥʷ 32ʍ. 

 

ɿʘʚʝʨʰʫʶʪʴ ʨʦʟʨʽʟ ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʯʦʭʣʘ ʙʫʨʽ ʩʫʛʣʠʥʢʠ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʯʝʨʚʦʥʦ-ʙʫʨʠʭ ʛʣʠʥ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ (QIII), ʧʝʨʝʢʨʠʪʽ ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʤ 

ʰʘʨʦʤ [36, 72]. 

ʅʘ ʨʠʩ. 4.13 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʭ ʽ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ. ɻʨʘʥʽʪʠ ʽ ʤʽʛʤʘʪʠʪʠ ʟʘʣʷʛʘʶʪʴ ʫ ʬʦʨʤʽ 

ʢʫʧʦʣʘ, ʱʦ ʧʦʷʩʥʶʻ ʭʘʨʘʢʪʝʨ ʟʘʣʷʛʘʥʥʷ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ. ʅʘ ʧʽʜʚʠʱʝʥʽʡ 

ʜʽʣʷʥʮʽ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʤʘʻ ʤʽʩʮʝ ʢʘʦʣʽʥʦʚʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʘ ʫ 
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ʧʦʥʠʞʝʥʽʡ ï ʚʽʜʙʫʚʘʣʦʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʭ 

ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦʛʦ ʫʟʙʝʨʝʞʞʷ ʥʝʦʛʝʥʦʚʦʛʦ ʤʦʨ ̫[72]. 

ʋ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʢʘʨôʻʨʫ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜʚʘʣʠ, ʚ ʷʢʠʭ ʨʦʟʜʽʣʴʥʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʝʨʚʠʥʥʽ ʢʘʦʣʽʥʠ, ʪʘ ʚʘʧʥʷʢʦʚʠʩʪʽ ʛʣʠʥʠ (ʜʠʚ. ʨʠʩ. 4.13). ʂʘʦʣʽʥʦʚʠʡ 

ʚʽʜʚʘʣ ʥʘʡʙʽʣʴʰʠʡ ʟʘ ʨʦʟʤʽʨʦʤ ʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʢʘʨôʻʨʫ. 

ɸʙʩʦʣʶʪʥʽ ʚʠʩʦʪʠ ʚʽʜʚʘʣʫ: 35-40 ʤ (ʧʽʜʥʽʞʞʷ) - 85 ʤ (ʚʝʨʰʠʥʘ). ʅʘ ʩʭʽʜ ʚʽʜ ʥʴʦʛʦ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʽʜʚʘʣ , ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʘʧʥʷʢʦʚʠʩʪʠʭ ʛʣʠʥ. 

ɺʠʭʦʜʷʯʠ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʫʪʚʦʨʠʣʠʩʷ ʚ ʫʤʦʚʘʭ ʛʫʤʽʜʥʦʛʦ ʪʠʧʫ 

ʣʽʪʦʛʝʥʝʟʫ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʅ.ʄ. ʉʪʨʘʭʦʚʘ (1960) [92]. ʅʝʦʛʝʥʦʚ ̔ʚʽʜʢʣʘʜʠ ʨʘʡʦʥʫ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʫʤʽʜʥʦʛʦ ʪʠʧʫ ʣʽʪʦʛʝʥʝʟʫ, ʤʦʨʩʴʢʦʾ ʛʨʫʧʠ ʬʦʨʤʘʮʽʡ, 

ʪʠʧ: ʝʧʝʡʨʦʛʝʥʥʽ ʬʦʨʤʘʮʽʾ ʤʦʨʽʚ ʟ ʧʦʤʽʨʥʦ ʨʦʟʯʣʝʥʦʚʘʥʠʤ ʚʦʜʦʟʙʦʨʦʤ (ʪʝʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʽ, ʪʝʨʠʛʝʥʥʦ-ʢʨʝʤʝʥʠʩʪʽ). ʉʫʛʣʠʥʢʠ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʨʠʩʠ 

ʧʣʘʪʬʦʨʤʝʥʥʦ ʾ ʪʝʨʠʛʝʥʥʦ ʾ ʬʦʨʤʘʮʽʾ ʘʨʠʜʥʠʭ ʨʽʚʥʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʘʜʦʚʽ 

ʬʦʨʤʘʮʽʾ ʨʘʡʦʥʫ ʫʪʚʦʨʶʶʪʴ ʩʠʤʝʪʨʠʯʥʠʡ ʨʷʜ: ʧʣʘʪʬʦʨʤʝʥʥ,̔ ʛʝʦʩʠʥʢʣʥ̔ʘʣʴʥ ̔ʚ 

ʩʪʘʜʽʾ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ, ʧʣʘʪʬʦʨʤʝʥʥʽ. 

ʋʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʽ ʩʢʣʘʜ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʧʦʨʽʜ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, 

ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʭ ʪʘ ʝʦʣʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʟʫʤʦʚʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤʫ 

ʂʨʠʚʦʨʽʞʞʽ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʘʩʦʮʽʘʮʽʡ ʚʘʞʣʠʚʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. ɺʝʣʠʢʽ ʦʙʩʷʛʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʥʘʨʘʟʽ ʟʘʜʽʷʥʽ ʫ 

ʛʽʨʥʠʯʦʚʠʜʦʙʫʚʥʦʤʫ ʧʨʦʮʝʩʽ ʽ ʦʢʨʝʤʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʛʽʨʥʠʯʠʭ ʚʽʜʚʦʜʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʎʝ ʨʦʙʠʪʴ ʾʭ ʧʦʪʝʥʮʽʘʣʴʥʦ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʧʦʧʫʪʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʛʦʩʧʦʜʘʨʯʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

 

4.2. ɻʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 

 

ɺʤʽʩʪ ʜʦʤʽʰʢʦʚʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʦʩʘʜʘʭ ʽ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʂʨʠʚʦʨʽʞʞʷ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʦ ʧʣʦʱʽ ʨʘʡʦʥʫ, ʘ ʪʘʢʦʞ ʫ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʦʩʘʜʦʚʠʭ ʨʦʟʨʽʟʘʭ. ɺʽʜʽʙʨʘʥʽ ʘʚʪʦʨʦʤ ʟʨʘʟʢʠ ʛʨʫʥʪʽʚ ʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ: ʚʩʴʦʛʦ 60 
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ʧʨʦʙ ʥʘ 20 ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɸʥʘʣʽʟʫʚʘʣʠ ʤʝʪʦʜʦʤ ʝʤʽʩʽʡʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʘ ʧʨʠʣʘʜʽ ʉʊɽ-1 ʩʧʝʢʪʨʦʛʨʘʬʽ ʚʝʣʠʢʦʾ ʜʠʩʧʝʨʩʽʾ (4,7 ɸ0/ʤʤ), ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʢʦʶ [3, 4, 28, 48] (ʘʥʘʣʽʪʠʢ ɸ.ɸ. ʊʘʨʘʱʘʥ).  

 

4.2.1. ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʤʝʞʘʭ ʧʣʦʱ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʽ 

ʂʨʠʚʦʨʽʟʴʢʠʭ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʪʘ ʧʝʨʝʨʦʙʥʠʭ ʦʙôʻʢʪʽʚ 

 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʻ 

ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʛʽʨʥʠʯʦʚʠʜʦʙʫʚʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʩʧʨʠʷʪʣʠʚʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʬʦʥ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ ʟʘ ʨʘʭʫʥʦʢ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [28, 40, 63, 65]. 

ɺʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʝʛʽʦʥʫ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʧʨʦʙʣʝʤʦʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʪʘʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ.  

ʆʯʝʚʠʜʥʦ, ʱʦ ʩʠʪʫʘʮʽʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʝʛʽʦʥʽ ʥʠʥʽ ʚʞʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʝʢʦʣʦʛʦ-ʥʝʙʝʟʧʝʯʥʠʭ. ɿʘ ʩʚʦʾʤʠ ʤʘʩʰʪʘʙʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʛʝʦʣʦʛʽʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʫʞʝ ʧʝʨʝʚʠʱʫʻ ʥʘʡʙʽʣʴʰʠʡ ʤʘʢʩʠʤʫʤ ʡʦʛʦ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ. ʋ 

ʨʦʙʦʪʽ ɻʨʽʥʷ ɸ.ɺ. ʪʘ ʃʽ ʉ.ʂ. [28] ʦʩʥʦʚʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʽʛʨʫʶʯʽ 

ʚʽʜʭʦʜʠ ʥʝ ʧʦʚʥʽʩʪʶ ʧʨʦʪʽʢʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʩʘʤʝ: ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ, 

ʩʪʦʯʥʠʭ ʪʘ ʰʘʭʪʥʠʭ ʚʦʜ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʤʽʩʪʷʪʴ ʪʦʢʩʠʯʥʽ ʫʪʚʦʨʝʥʥʷ 

ʽ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ˇʨʫʥʪʽʚ ʪʘ ʚʦʜʦʡʤ.  

ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʤʽʩʪʽ ʂʨʠʚʠʡ ʈʽʛ ʙʫʣʦ 

ʦʙʨʘʥʦ 3 ʨʘʡʦʥʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʝʨʰʠʡ ï ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ 

çʎɻɿʂè, ʜʨʫʛʠʡ ï ʟʘʭʽʜʥʠʡ ʙʦʨʪ ʢʘʨôʻʨʫ ˉ1 (ɻʣʝʶʚʘʪʩʴʢʠʡ ʢʘʨôʻʨ), ʪʨʝʪʽʡ ï 

ʪʝʨʠʪʦʨʽʷ ʥʘʚʢʦʣʦ ʛʨʘʥʽʪʥʦʛʦ ʂʨʝʩʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ (ʨʠʩ. 4.19). ɯʟ 

ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʨʘʡʦʥʽʚ ʚʽʜʙʠʨʘʣʠʩʷ ʧʨʦʙʠ ʛʨʫʥʪʦʚʠʭ ʧʦʢʨʠʚʽʚ, ʷʢʽ ʚ 

ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ: ʯʦʨʥʦʟʝʤʦʤ, ʪʝʭʥʽʯʥʠʤ ʤʫʣʦʤ, ʩʫʛʣʠʥʢʘʤʠ ʪʘ ʧʽʩʢʘʤʠ.  
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ʈʠʩ. 4.19. ʆʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʤʝʞʘʭ 

ʧʣʦʱ ʛʽʨʥʠʯʠʭ ʚʽʜʚʦʜʽʚ ʢʘʨôʻʨʽʚ ʪʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʤʝʞʘʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ 

çʎʝʥʪʨʘʣʴʥʠʡ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʡ ʢʦʤʙʽʥʘʪè (ʎɻɿʂ) ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʭʨʦʤʫ, ʚʤʽʩʪ ʷʢʦʛʦ, ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʷʛʘʻ 150-160 ʤʛ/ʢʛ.  
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ʈʠʩ. 4.20. ʈʦʟʧʦʜʽʣ ʭʨʦʤʫ ʫ ʤʝʞʘʭ ʢʦʤʧʣʝʢʩʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ 

[50] . 
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ɺ ʤʝʞʘʭ ʂʨʝʩʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʤʽʜʴ, ʩʚʠʥʝʮʴ ʪʘ ʥʽʢʝʣʴ) ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʦʙôʻʢʪʦʤ. ʅʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʘʨôʻʨʫ ʚ ʟʨʘʟʢʘʭ ʛʨʫʥʪʽʚ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʙʫʣʘ ʤʝʥʰʦʶ. 

ʆʩʪʘʥʥʽʤ ʦʙôʻʢʪʦʤ ʩʪʘʚ ʟʘʭʽʜʥʠʡ ʙʦʨʪ ʢʘʨôʻʨʫ ˉ1 ʇʈɸʊ çʎɻɿʂè (ʨʠʩ. 4.21, 

ʪʘʙʣ. 4.3). ɯ ʮʝ ʻʜʠʥʘ ʧʣʦʱʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝ ʟʨʘʟʢʠ ʚʽʜʙʠʨʘʣʠʩʷ ʫ ʤʝʞʘʭ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

 

ɿʘʭʽʜʥʠʡ ʙʦʨʪ ʢʘʨôʻʨʫ ˉ1 

 

ʇʨʦʙʘ ɺʠʩʦʪʘ, ʤ Ni Cr Cu Pb Zn 

40 69 100 200 100 40 80 

41 72 300 50 100 30 200 

42 71 40 60 60 40 0 

43 70 50 50 50 50 0 

44 76 10 10 10 10 0 

45 78 20 30 20 20 0 

46 81 80 50 50 40 50 

47 79 20 40 20 40 0 

48 79 80 50 40 40 0 

49 79 80 60 40 40 50 
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ʈʠʩ. 4.21. ʈʦʟʧʦʜʽʣ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʛʨʫʥʪʘʭ ʽ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʚ ʤʝʞʘʭ ʛʽʨʥʠʯʦʛʦ-

ʚʽʜʚʦʜʫ ʢʘʨôʻʨʫ ˉ1 ʇʈɸʊ çʎɻɿʂè [50]. 

 

ʦʟʧʦʜʽʣ Zn ʫʟʜʦʚʞ ʙʦʨʪʫ ʂʘʨʻʨʘ ˉ1
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ʋ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʙʦʨʪʫ ʢʘʨôʻʨʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʩʽʭ ɺʄ ʧʽʜʚʠʱʝʥʽ ʽ 

ʩʫʪʪʻʚʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ɻɼʂ (ʣʽʚʘ ʯʘʩʪʠʥʘ ʛʨʘʬʽʢʫ). ɿʘʭʽʜʥʠʡ ʙʦʨʪ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʽʚʥʝʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ɺʄ, ʱʦ ʙʘʣʘʥʩʫʻ ʥʘ ʤʝʞʽ ʛʨʘʥʠʯʥʦ-

ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ. ʇʦʜʽʙʥʽ ʥʘʢʦʧʠʯʝʥʥʷ ʤʦʞʥʘ ʟʚôʷʟʘʪʠ ʽʟ ʧʨʝʚʘʣʶʶʯʠʤʠ 

ʚ ʜʘʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʤʠ ʚʽʪʨʘʤʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʥʘʧʨʘʚʣʝʥʦʤʫ 

ʧʝʨʝʥʦʩʫ ʤʘʪʝʨʽʘʣʫ ʽʟ ʥʘʢʦʧʠʯʝʥʠʤʠ ʫ ʥʴʦʤʫ ɺʄ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʢʨʝʩʣʝʥʘ ʚʘʛʦʤʽʩʪʴ ʨʦʟʠ ʚʽʪʨʽʚ ʫ 

ʩʫʢʫʧʥʦʩʪʽ ʽʟ ʨʝʣʴʻʬʦʤ, ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʬʘʢʪʦʨ ʨʦʟʧʦʜʽʣʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʛʨʫʥʪʘʭ 

ʽ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʧʨʦʤʠʩʣʦʚʦ ʥʘʚʘʥʪʘʞʝʥʠʭ ʨʝʛʽʦʥʽʚ [70, 78].  

 

4.2.2. ɻʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʇʘʚʣʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʇʘʚʣʽʚʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ ʙʽʣʴʰʽʩʪʴ ʚʠʚʯʝʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʫ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ (ʧʨʦʙʠ ʇ-2, ʇ-3, ʇ-8) ʽ ʯʝʪʚʝʨʪʠʥʥʠʭ 

ʩʫʛʣʠʥʢʘʭ (ʧʨʦʙʘ ʇ-7). ʅʘʢʦʧʠʯʫʶʪʴʩʷ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʷʢ: Ni, Ti,V, Cr,Zr,Be, 

Y,Yb,Sc,Pb,Ga, ʉu ʪʘ La (ʨʠʩ. 3.22).  

ɺ ʥʝʦʛʝʥʦʚʠʭ ʧʽʩʢʘʭ (ʧʨʦʙʠ ʇ-4, ʇ-1, ʇ-5, ʇ-6) ʚʠʷʚʣʝʥʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʠʰʝ Nb 

ʪʘ P (ʨʠʩ. 4.23). 

ɺʠʢʣʶʯʥʦ ʫ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʫʛʣʠʥʢʘʭ (ʧʨʦʙʘ ʇ-7) ʥʘʢʦʧʠʯʫʶʪʴʩʷ Au ʽ Mn (ʨʠʩ. 

4.24). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʠʰʝ ʫ ʧʦʨʦʜʘʭ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ (ʧʨʦʙʠ ʇ-2, ʇ-3, ʇ-8) 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ Pb, La (ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʢʣʘʨʢʫ) ʪʘ Ga. ɺʠʱʝ ʟʘ ʨʦʟʨʽʟʦʤ ʾʭ ʚʤʽʩʪ 

ʟʤʝʥʰʫʻʪʴʩʷ (ʨʠʩ. 4.25). 

ʄʘʡʞʝ ʚ ʫʩʽʭ ʧʦʨʦʜʘʭ ʚ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʫʪʥʽ Cu, Ag, Zn, Li. ʎʽ ʝʣʝʤʝʥʪʠ 

ʥʝ ʤʘʶʪʴ ʣʽʪʦʣʦʛʽʯʥʦʾ ʯʠ ʭʨʦʥʦʣʦʛʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʫ ʥʘʢʦʧʠʯʝʥʽ ʪʘ 

ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʦʜʥʘʢʦʚʦ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʦʩʘʜʢʦʫʪʚʦʨʝʥʥʷ. Bi, Sn, Ba, Ce, Co 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʣʽʪʦʣʦʛʽʯʥʠʭ ʚʽʜʤʽʥʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʜʢʽʩʪʴ 

ʟʥʘʭʦʜʞʝʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ, ʪʘ ʣʽʪʦʣʦʛʽʯʥʠ ʢʦʥʪʨʦʣʴʾʴ ʾʭ 

ʨʦʟʧʦʜʽʣʫ. 
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ʈʠʩ. 4.22. ʈʦʟʧʦʜʽʣ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʇʘʚʣʽʚʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ. (ʪʫʪ ʽ ʜʘʣʽ ʂ- ʢʣʘʨʢ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʟʘ ɸ. ʇ. 

ɺʠʥʦʛʨʘʜʦʚʠʤ [20], ʛ/ʪ). 
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ʈʠʩ. 4.23. ɺʤʽʩʪ Nb ʪʘ P ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʇʘʚʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

 

  

 

 

ʈʠʩ. 4.24. ɺʤʽʩʪ Au ʪʘ Mn ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʇʘʚʣʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ. 
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ʈʠʩ. 4.25. ɺʤʽʩʪ Pb, Ga, Cu ʪʘ La ʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʇʘʚʣʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ. 

 

ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʙʘʩʫ ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʽʟ 

ʨʦʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʶ ʪʝʢʪʦʥʽʯʥʦʶ ʙʫʜʦʚʦʶ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʨʘʡʦʥʫ. ɺ 

ʟʦʥʘʭ ʨʦʟʣʦʤʽʚ ʜʨʫʛʦʛʦ, ʪʨʝʪʴʦʛʦ ʽ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʧʦʨʷʜʢʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʝʥʫʜʘʮʽʾ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʧʣʦʱʘʜʥʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ [45, 96]. ʅʘʜ ʧʽʜʥʷʪʠʤʠ ʙʣʦʢʘʤʠ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ ʧʦʪʫʞʥʽʩʪʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʦʩʘʜʦʚʦʛʦ ʨʦʟʨʽʟʫ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʤʠʚʫ ʟʤʝʥʰʫʻʪʴʩʷ. ʆʪʞʝ ʚʠʩʪʫʧ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʫ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʤʘʚ ʚʧʣʠʚ ʥʘ ʜʚʽ ʛʦʣʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʽʟʫ: 1) 

ʧʦʨʦʜʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʮʽʡ ʟʦʥʽ ʙʽʣʴʰ ʜʝʥʫʜʦʚʘʥʽ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʴʦʤʘ 

ʟʦʥʘʤʠ (ʞʦʨʩʪʚʦʚʦ-ʱʝʙʝʥʠʩʪʘ, ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ ʪʘ ʚʣʘʩʥʝ  ʢʘʦʣʽʥʽʪʦʚʘ), 

ʚ ʧʽʚʥʽʯʥʽʡ ʪʘ ʧʽʚʜʝʥʥʽʡ ʟʦʥʘʭ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʰʝ 

ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʦʶ; 2) ʧʽʜʥʷʪʪʷ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ ʪʘʢʦʞ ʤʘʣʦ ʚʧʣʠʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʛʝʥʦʚʠʭ ʤʦʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ï ʧʽʚʜʝʥʥʘ ʪʘ ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ 

ʨʦʜʦʚʠʱʘ ʤʘʶʪʴ ʨʽʟʥʠʡ ʣʽʪʦʣʦʛʽʯʥʠʡ ʪʘ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ. 

ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ ʧʝʨʝʚʠʱʫʻ ʢʣʘʨʢ [20, 

26]. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ Pb, La (ʭʘʣʴʢʦʬʽʣʴʥʠʡ ʪʘ ʩʽʜʝʨʦʬʽʣʴʥʠʡ ʝʣʝʤʝʥʪʠ ʟʘ [79] 
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ʚʽʜʧʦʚʽʜʥʦ) ï ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ; Au (ʭʘʣʴʢʦʬʽʣʴʥʠʡ) ï ʚ ʩʫʛʣʠʥʢʘʭ ʪʘ ʧʽʩʢʘʭ; P ï 

ʫ ʧʽʩʢʘʭ (ʣʽʪʦʬʽʣʴʥʠʡ); Zr, Y, Yb, Sc (ʣʽʪʦʬʽʣʴʥʽ) ï ʫ ʩʫʛʣʠʥʢʘʭ ʪʘ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ. ʄʝʥʰʠʤ ʟʘ ʢʣʘʨʢʦʚʽ ʻ ʚʤʽʩʪ Ni, Ti, V, Cr, Be, Nb, Mn, Ga. ɺʠʩʦʢʠʡ 

ʚʤʽʩʪ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʜʦʤʽʰʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʦʨʽʜ ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʧʝʣʽʪʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ: ʧʝʨʚʠʥʥʠʭ ʽ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʩʫʛʣʠʥʢʽʚ. ɺ 

ʤʝʥʰʽʡ ʤʽʨʽ ʚʦʥʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʧʽʩʢʘʭ.  

ɹʽʣʴʰʽʩʪʴ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʶʪʴ ʟʘʢʦʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʫ ʨʦʟʨʽʟʽ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. Ni, Ti, V, Cr, Zr, Be, Y, Yb, Sc ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʚ ʩʫʛʣʠʥʢʘʭ (ʥʠʞʥʷ ʪʘ ʚʝʨʭʥʷ ʜʽʣʷʥʢʠ ʦʩʘʜʦʚʦʛʦ ʨʦʟʨʽʟʫ) ʪʘ 

ʨʦʟʩʽʶʶʪʴʩʷ ʫ ʥʝʦʛʝʥʦʚʠʭ ʧʽʩʢʘʭ (ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ). La, Pb, Ga ï ʝʣʝʤʝʥʪʠ, 

ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ (ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ). Au ʪʘ Mn 

ʤʘʶʪʴ ʩʚʦʾ ʤʘʢʩʠʤʫʤʠ ʚʤʽʩʪʫ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ (ʯʝʪʚʝʨʪʠʥʥʠʭ ʝʦʣʦʚʠʭ 

ʩʫʛʣʠʥʢʘʭ). P ʪʘ Nb ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ (ʥʝʦʛʝʥʦʚʠʭ ʤʦʨʩʴʢʠʭ 

ʧʽʩʢʘʭ) 

ɿʘ ʜʘʥʠʤʠ ʇʝʨʝʣʴʤʘʥʘ ɸ. ɯ. [79], ʛʣʠʥʠʩʪʽ ʬʨʘʢʮʽʾ ʛʨʫʥʪʽʚ ʪʘ ʧʦʨʽʜ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʧʽʱʘʥʠʤʠ ʟʚʠʯʘʡʥʦ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ V, Cr, Ni, Cu ʽ ʤʝʥʰʝ SiO2. ʋ ʧʨʦʮʝʩʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʧʦʣʫʢʠ Al ʪʘ Fe ʫʪʚʦʨʶʶʪʴ ʢʦʣʦʾʜʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ, 

ʘ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽ ʝʣʝʤʝʥʪʠ ʣʝʛʢʦ ʩʦʨʙʫʶʪʴʩʷ ʢʦʣʦʾʜʘʤʠ ʪʘ ʫʪʨʠʤʫʶʪʴʩʷ ʚ ʛʣʠʥʘʭ. 

ʊʦʤʫ ʜʣʷ Ti, Zr, Be, Y, Yb, Sc, Pb, Ga, ʉu ʪʘ La ʛʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʧʦʜʽʣʫ ʚ 

ʦʩʘʜʦʚʦʤʫ ʨʦʟʨʽʟʽ ɿʘʭʽʜʥʦʛʦ ʂʨʠʚʙʘʩʫ, ʚʽʨʦʛʽʜʥʦ, ʻ ʩʦʨʙʮʽʷ ʾʭ ʛʣʠʥʘʤʠ [20, 26]. ɺ 

ʧʝʨʚʠʥʥʠʭ ʧʣʘʛʽʦʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʘʭ ʙʽʣʴʰʽʩʪʴ ʚʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʩʢʣʘʜʽ 

ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʫʪʚʦʨʶʶʪʴ ʚʢʣʶʯʝʥʥʷ ʚ ʟʝʨʥʘʭ ʙʽʦʪʠʪʫ, ʤʫʩʢʦʚʽʪʫ, ʨʦʛʦʚʽʡ 

ʦʙʤʘʥʮʽ ʪʘ ʽʥʰʠʭ ʬʝʤʽʯʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʱʦ ʟʘʤʽʱʫʶʪʴʩʷ ʢʘʦʣʽʥʽʪʦʤ ʪʘ ʽʥʰʠʤʠ 

ʛʽʧʝʨʛʝʥʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ. ɺʪʦʨʠʥʥʽ ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʟʙʘʛʘʯʫʶʪʴʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʘʞʢʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʇʽʩʢʠ ʙʽʜʥʽ ʥʘ ʚʘʞʢʽ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ. ɺ ʨʦʟʨʽʟʽ ʨʦʜʦʚʠʱʘ ʚʦʥʠ ʟʙʘʛʘʯʝʥʽ ʣʠʰʝ 

ʬʦʩʬʦʨʦʤ ʽ ʥʽʦʙʽʻʤ, ʨʽʜʰʝ Ti, Zr ʪʘ Gfï ʪʠʧʦʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ 

ʛʨʘʥʽʪʦʾʜʥʠʭ ʧʦʨʽʜ ʨʝʛʽʦʥʫ, ʱʦ ʩʣʫʛʫʚʘʣʠ ʜʞʝʨʝʣʘʤʠ ʧʦʩʪʘʯʘʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ 

ʩʠʨʦʚʠʥʠ ʜʦ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. 
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ɿʦʣʦʪʦ ʪʘ ʤʘʨʛʘʥʝʮʴ ʜʦ ʝʦʣʦʚʠʭ ʩʫʛʣʠʥʢʽʚ ʙʫʣʠ ʧʨʠʚʥʝʩʝʥʽ ʘʛʝʥʪʘʤʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʟ ʽʥʰʠʭ ʜʞʝʨʝʣ ʫ ʧʝʨʽʦʜ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ [105, 

106, 107]. ʊʦʤʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦʥʢʦʛʦ 

ʪʘ ʣʫʩʢʫʚʘʪʦʛʦ ʟʦʣʦʪʘ ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʂʨʠʚʦʨʽʞʞʷ. 

ɿʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʪʘ ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʨʽʜ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ 

ʘʚʪʦʨʦʤ ʚʠʜʽʣʝʥʽ ʪʨʠ ʨʽʟʥʦʚʽʢʦʚʽ ʛʨʫʧʠ (ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʟʦʥʠ): ɯ ï ʧʘʣʝʦʟʦʡ-

ʢʘʡʥʦʟʦʡʩʴʢʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ; ɯɯ ï ʥʝʦʛʝʥʦʚʽ ʤʦʨʩʴʢʽ ʧʽʩʢʠ; ɯɯɯ - ʚʽʜʢʣʘʜʠ 

ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ (ʨʠʩ. 4.26). ɼʣʷ ʥʠʭ ʧʨʠʪʘʤʘʥʥʽ ʚʽʜʤʽʥʥʽ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ 

ʪʘ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʢʦʧʠʯʝʥʥʷ-ʨʦʟʩʽʶʚʘʥʥʷ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

ʈʠʩ. 4.26. ʃʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʟʦʥʠ ʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ  ʉʝʨʝʜʥʴʦʛʦ 

ʇʨʠʜʥʽʧʨʦʚË̫ . 
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4.2.3. ɻʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʤʽʩʽʡʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʙ, ʚʟʷʪʠʭ ʟ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ, ʙʽʣʴʰʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʫʛʣʠʥʢʘʭ (ʧʨʦʙʘ ʂ-10). ʅʘʢʦʧʠʯʫʶʪʴʩʷ ʪʘʢʽ 

ʝʣʝʤʝʥʪʠ: Au,Cr, Pb, Ba, Mn, Zr, Ag (ʨʠʩ.4.27). 

   

   

 

ʈʠʩ. 4.27. ʈʦʟʧʦʜʽʣ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ. 
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ɺʠʜʽʣʷʻʪʴʩʷ ʛʨʫʧʘ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʦʜʥʘʢʦʚʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʷʢ ʫ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ (ʧʨʦʙʠ ʂ-1, ʂ-2, ʂ-6), ʪʘʢ ʽ ʚ ʤʦʨʩʴʢʠʭ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ (ʧʨʦʙʠ 

ʂ-3, ʂ-4) . ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: Co, Ti, V, Nb, Ga, Be (ʨʠʩ. 4.28). 

 

   

   

ʈʠʩ. 4.28. ʍʘʨʘʢʪʝʨ ʥʘʢʦʧʠʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʚ 

ʤʦʨʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ. 

 

ʇʝʨʝʚʘʞʥʦ ʚ ʤʦʨʩʴʢʠʭ ʥʝʦʛʝʥʦʚʠʭ ʧʦʨʦʜʘʭ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʷʢ: 

Ni, Y, Yb, P (ʧʨʦʙʠ ʂ-3, ʂ-4)  (ʨʠʩ. 4.29). 
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ʈʠʩ. 4.29. ʇʦʰʠʨʝʥʥʷ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʥʝʦʛʝʥʦʚʠʭ ʤʦʨʩʴʢʠʭ ʧʦʨʦʜʘʭ 

ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ. 

 

ʈʠʩ. 4.30. ʈʦʟʧʦʜʽʣ Cu ʚ ʦʩʘʜʦʚʦʤʫ ʨʦʟʨʽʟʽ ʂʨʝʩʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ (ʂ- ʢʣʘʨʢ ʭʽʤʽʯʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʟʘ ɸ. ʇ. ɺʠʥʦʛʨʘʜʦʚʠʤ [20], ʛ/ʪ). 
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ʋ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʣʠʰʝ ʉu (ʧʨʦʙʘ ʂ-1) (ʨʠʩ. 4.30). 

ɺ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ (ʨʽʚʥʦʤʽʨʥʦ) ʧʦ ʚʩʴʦʤʫ ʨʦʟʨʽʟʫ ʧʦʨʽʜ ʨʦʟʧʦʜʽʣʝʥʽ Bi, 

Sn, Sc (ʨʠʩ. 4.31). 

   

ʈʠʩ. 4.31. ɽʣʝʤʝʥʪʠ, ʱʦ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. 

 

ʎʠʥʢ ʥʝ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʚ ʞʦʜʥʽʡ ʟ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʧʨʦʙ.  

ɼʦ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʜʦʩʣʽʜʞʝʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ 

ʚʽʜʥʦʩʷʪʴʩʷ Cu ï ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ; V, Ga ï ʚ ʧʽʩʢʘʭ ʪʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ; P, Y, 

Yb ï ʫ ʧʽʩʢʘʭ; Pb, Mn, Zr, Ag, Auï ʫ ʩʫʛʣʠʥʢʘʭ; Bi, Scïʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʫʩʽʭ 

ʣʽʪʦʣʦʛʽʯʥʠʭ ʚʽʜʤʽʥʘʭ. ʄʝʥʰʠʤ ʟʘ ʢʣʘʨʢʦʚʽ ʻ ʚʤʽʩʪ Cr, Ba, Co, Ti, Nb, Be, Ni, Sn. 

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʜʦʤʽʰʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʦʨʽʜ ʟ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʧʝʣʽʪʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ: ʩʫʛʣʠʥʢʽʚ, ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ. ɺ ʧʽʩʢʘʭ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʬʦʩʬʦʨ, ʷʢ ʥʘʩʣʽʜʦʢ ʤʦʨʩʴʢʦʾ ʧʨʠʨʦʜʠ 

ʫʪʚʦʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ, ʪʘ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʽ ʝʣʝʤʝʥʪʠ Y, Yb. 

ɿʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʪʘ ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʨʘʡʦʥʫ 

ʂʨʝʩʽʚʩʴʢʦʛʦ ʢʘʨ¡̒ʨʫ ʧʦʜʽʣʷʶʪʴʩʷ ʪʘʢʦʞ ʷʢ ʽ ʚ ʇʘʚʣʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʥʘ ʪʨʠ 

ʨʽʟʥʦʚʽʢʦʚʽ ʛʨʫʧʠ (ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʟʦʥʠ): ɯ ï ʧʘʣʝʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʘ ʢʦʨʘ 

ʚʠʚʽʪʨʶʚʘʥʥʷ; ɯɯ ï ʥʝʦʛʝʥʦʚʽ ʤʦʨʩʴʢʽ ʧʽʩʢʠ; ɯɯɯ - ʚʽʜʢʣʘʜʠ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɼʣʷ ʥʠʭ ʧʨʠʪʘʤʘʥʥʽ ʚʽʜʤʽʥʥʽ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʪʘ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ, ʱʦ 

ʦʙʫʤʦʚʣʶʶʪʴ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʢʦʧʠʯʝʥʥʷ-ʨʦʟʩʽʶʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
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4.2.4. ɻʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ. 

 

ʋ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʘʚʪʦʨʦʤ ʚʩʪʘʥʦʚʣʝʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʢʣʘʨʢʫ [20] ʥʘʩʪʫʧʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ: Ni, Cr, 

Cu, Pb, Zn, Sc, Y, Yb, Mn, Co, V, Mo, Zr, Ag, Au, Bi, Ga, Be. ʈʦʟʩʽʶʶʪʴʩʷ ʣʠʰʝ P, 

Sn, Nb, Ti ʽ Ba (ʨʠʩ. 4.32). 

 

 

ʈʠʩ. 4.32. ʈʦʟʧʦʜʽʣ P, Sn, Nb, Ti, Ba ʚ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ. 

 

ɼʦ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ ʢʣʘʨʢʫ ʚ ʫʩʽʭ ʣʽʪʦʣʦʛʽʯʥʠʭ 

ʚʽʜʤʽʥʘʭ ʚʽʜʥʦʩʷʪʴʩʷ: Yb, ɺʽ (ʨʠʩ. 4.33).  
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ʈʠʩ. 4.33. ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ Yb ʪʘ Bi ʚ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ. 

 

ʇʦʦʜʠʥʦʢʽ ʧʝʨʝʚʠʱʝʥʥʷ ʢʣʘʨʢʫ ʤʘʶʪʴ Cr ʚ ʧʨʦʙʽ (9ʮ-1-1, ʛʦʨ. +75 ïʛʣʠʥʘ 

ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʘ, ʮʝʤʝʥʪʫʻ ʛʘʣʴʢʫ ʦʢʠʩʣʝʥʠʭ ʢʚʘʨʮʠʪʽʚ); Zn ʧʝʨʝʚʠʱʫʻ ʢʣʘʨʢ 

ʣʠʰʝ ʫ ʧʨʦʙʽ (7ʮ-1-2, ʛʦʨ. + 36 - ʦʭʨʠʩʪʽ ʛʣʠʥʠ ʟ ʚʠʮʚʽʪʘʤʠ ʦʢʩʠʜʽʚ ʤʘʨʛʘʥʮʶ; ʚʤʽʩʪ 

ɺʝ, Ni, ʄʦ, ʉʦ ʧʝʨʝʚʠʱʫʻ ʢʣʘʨʢ ʣʠʰʝ ʚ ʧʨʦʙʘʭ (9ʮ-1-1, ʛʦʨ.+75 - ʛʣʠʥʘ ʞʦʚʪʦ-

ʢʦʨʠʯʥʝʚʘ, ʮʝʤʝʥʪʫʻ ʛʘʣʴʢʫ ʦʢʠʩʣʝʥʠʭ ʢʚʘʨʮʠʪʽʚ ʪʘ (7ʮ-1-2, ʛʦʨ. +36 - ʚʦʭʨʠʩʪʽ 

ʛʣʠʥʠ ʟ ʦʢʩʠʜʘʤʠ ʤʘʨʛʘʥʮʶ (ʨʠʩ. 3.34).  

ɺʤʽʩʪ Ga ʧʝʨʝʚʠʱʫʻ ʢʣʘʨʢ ʣʠʰʝ ʚ ʧʨʦʙʽ (9ʮ-5-1, ʛʦʨ. + 75 ï ʧʽʩʦʢ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʡ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʽʟ ʧʨʦʰʘʨʢʘʤʠ ʛʣʠʥʠʩʪʦʛʦ ʧʽʩʢʫ ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ 

(ʨʠʩ. 4.35).  

Ag ʪʘ Au ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʫʛʣʠʥʢʘʭ ʽʟ ʚʤʽʩʪʦʤ 1 ʪʘ 0,03 ʛ/ʪ 

ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 4.36). 

Zr ʧʦʰʠʨʝʥʠʡ ʚ ʫʩʽʭ ʣʽʪʦʣʦʛʽʯʥʠʭ ʚʽʜʤʽʥʘʭ ʦʢʨʽʤ ʧʨʦʙ (9ʮ-1-1, ʛʦʨ.+75 - 

ʛʣʠʥʘ ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʘ, ʮʝʤʝʥʪʫʻ ʛʘʣʴʢʫ ʦʢʠʩʣʝʥʠʭ ʢʚʘʨʮʠʪʽʚ) ʪʘ (7ʮ-1-2) ʛʦʨ. +36 

- ʦʭʨʠʩʪʽ ʛʣʠʥʠ ʟ ʦʢʩʠʜʘʤʠ ʤʘʨʛʘʥʮʶ (ʨʠʩ. 4.37). 

Cu ʪʘ Pb ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ ʢʣʘʨʢʫ ʚ ʫʩʽʭ ʧʨʦʙʘʭ ʦʢʨʽʤ (15ʮ-6-1, ʛʦʨ.+ 23 

ï ʧʽʩʦʢ ʩʣʘʙʢʦ ʛʣʠʥʠʩʪʠʡ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, ʫ ʧʽʜʦʰʚ̔  ʰʘʨʫ ʧʨʠʩʫʪʥʷ ʛʘʣʴʢʘ) (ʨʠʩ. 

4.38).  

ɺʤʽʩʪ Sc ʧʝʨʝʚʠʱʫʻ ʢʣʘʨʢ ʫ ʩʝʤʠ ʧʨʦʙʘʭ:  ɻ-1, 21ʮ-3-1, 9ʮ-3-1, 9ʮ-2-1, 23ʮ-3-

1, 10ʮ-3-1,7ʮ-1-2, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʛʣʠʥʠʩʪʦʾ ʢʦʤʧʦʥʝʥʪʠ 

(ʨʠʩ. 4.39). 
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ʈʠʩ. 4.34. ɺʤʽʩʪ Cr, Zn, Be, Ni, Mo, Co ʚ ʧʦʨʦʜʘʭ ʦʩʘʜʦʚʦʛʦ ʨʦʟʨʽʟʫ ɻʣʝʶʚʘʪʩʴʢʦʾ 

ʜʽʣʷʥʢʠ. 
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ʈʠʩ. 4.35. ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ Ga ʚ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ (ʂ- 

ʢʣʘʨʢ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʟʘ ɸ. ʇ. ɺʠʥʦʛʨʘʜʦʚʠʤ [20], ʛ/ʪ). 

 

 

 

 

ʈʠʩ. 4.36. ʈʦʟʧʦʜʽʣ Ag, Au ʚ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ. 
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ʈʠʩ. 4.37. ʈʦʟʧʦʣʜʽʣ Zr ʚ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ. 

 

 

 

ʈʠʩ. 4.38. ʇʦʰʠʨʝʥʥʷ Pb, Cu ʚ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ. 
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ʈʠʩ. 4.39. ʇʦʰʠʨʝʥʥʷ Sc ʚ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ. 

 

ʅʘʢʦʧʠʯʝʥʥʷ Mn ʟʘʬʽʢʩʦʚʘʥʝ ʚ ʧʨʦʙʘʭ: 21ʮ-3-1, 9ʮ-5-1, 9ʮ-1-1,23ʮ-3-1, 7ʮ-1-

2. V ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʧʨʦʙʘʭ ɻ-1, 9ʮ-3-1, 9ʮ-2-1, 9ʮ-1-1, 7ʮ-1-2 (ʨʠʩ. 4.40). 

 

 

 

ʈʠʩ. 4.40. ʇʦʰʠʨʝʥʥʷ Mn ʪʘ V ʚ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʢʠ. 
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ʈʠʩ. 4.41. ʃʽʪʦʣʦʛʽʯʥʘ ʢʦʣʦʥʢʘ ʨʦʟʨʽʟʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʟ 

ʷʢʠʭ ʚʽʜʙʠʨʘʣʠʩʴ ʧʨʦʙʠ ʥʘ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʠʷʚʠʣʠ ʟʘʢʦʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʾʭ ʨʦʟʧʦʜʽʣʫ. ɿʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʪʘ 

ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʨʦʜʠ ʨʘʡʦʥʫ ʘʚʪʦʨʦʤ ʧʦʜʽʣʝʥʦ ʥʘ ʯʦʪʠʨʠ 

ʨʽʟʥʦʚʽʢʦʚʽ ʛʨʫʧʠ (ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʟʦʥʠ): ɯ ï ʧʝʣʝʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʘ ʢʦʨʘ 

ʚʠʚʽʪʨʶʚʘʥʥʷ; ɯɯ ï ʥʝʦʛʝʥʦʚʽ ʤʦʨʩʴʢʽ ʧʽʩʢʠ; ɯɯɯ - ʚʽʜʢʣʘʜʠ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ; 

IVï ʩʫʯʘʩʥʽ ʚʽʜʢʣʘʜʠ ʪʨʘʚʝʨʪʠʥʽʚ (ʨʠʩ. 4.42). ɼʣʷ ʥʠʭ ʧʨʠʪʘʤʘʥʥʽ ʚʽʜʤʽʥʥʽ ʫʤʦʚʠ 

ʫʪʚʦʨʝʥʥʷ ʪʘ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʽʚ 

ʥʘʢʦʧʠʯʝʥʥʷ-ʨʦʟʩʽʶʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
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ʈʠʩ. 4.42. ʃʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʟʦʥʠ ʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʂʨʠʚʦʨʽʞʞʷ, ʜʝ ʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʽ ʭʘʣʴʢʦʬʽʣʴʥʽ, ʞʦʚʪʠʤ ï ʣʽʪʦʬʽʣʴʥʽ, ʯʝʨʚʦʥʠʤ 

ï ʩʠʜʝʨʦʬʽʣʴʥʽ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ. 

 

ʈʦʟʧʦʜʽʣ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʦʩʘʜʦʚʦʤʫ ʨʦʟʨʽʟʽ ʤʘʻ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ 

ʟʘʢʦʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ (Zr, Y, Yb, Sc, Pb, La, Au, Ag), ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʢʣʘʨʢ 

ʧʝʨʝʚʘʞʥʦ ʫ ʥʠʞʥʽʡ ʪʘ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʢʘʭ ʨʦʟʨʽʟʫ, ʟʙʘʛʘʯʝʥʠʭ ʛʣʠʥʠʩʪʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. ɿʜʝʙʽʣʴʰʦʛʦ ʮʝ ʣʽʪʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ. ɺʘʞʣʠʚʝ ʧʦʰʫʢʦʚʝ ʟʥʘʯʝʥʥʷ 

ʤʦʞʝ ʤʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʦʣʦʪʘ (ʜʦ 100 ʤʛ/ʪ) ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ ʝʦʣʦʚʠʭ ʩʫʛʣʠʥʢʘʭ 

ʨʘʡʦʥʫ.  

 

4.3. ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʧʦʨʦʜʘʭ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʚ ʤʝʞʘʭ 

ʂʨʝʩʽʚʩʴʢʦʾ, ʇʘʚʣʽʚʩʴʢʦʾ ʪʘ ɻʣʝʶʚʘʪʩʴʢʦʾ ʜʽʣʷʥʦʢ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʟʘ 

ʜʘʥʠʤʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ  

 

ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʭʽʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʨʦʟʩʽʶʚʘʥʥʷ, ʘʚʪʦʨʦʤ 

ʚʠʢʦʥʘʥʠʡ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ (ʤʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ) ʜʘʥʠʭ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ 
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ʙʘʩʩʝʡʥʫ. ɼʦ ʤʘʪʨʠʮʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʫʚʽʡʰʣʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 26 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʛʝʦʛʨʘʬʽʯʥʘ ʰʠʨʦʪʘ ʽ ʜʦʚʛʦʪʘ, ʘ ʪʘʢʦʞ ʚʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ 

ʫ ʪʦʯʢʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʇʝʨʝʨʘʭʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʽʚ 28 ʧʨʦʙ, ʚʽʜʽʙʨʘʥʠʭ 

ʘʚʪʦʨʦʤ ʟ ʧʨʠʨʦʜʥʠʭ ʚʽʜʩʣʦʥʝʥʴ, ʫʩʪʫʧʽʚ ʛʽʨʥʠʯʦʚʠʜʦʙʫʚʥʠʭ ʢʘʨôʻʨʽʚ ʪʘ ʚʽʜʚʘʣʽʚ 

ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʤʘʪʠʯʥʽ ʧʝʨʝʨʘʭʫʥʢʠ 

ʤʘʣʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: ʚʠʷʚʠʪʠ ʩʪʽʡʢʽ ʟʚôʷʟʢʠ ʤʽʞ ʚʤʽʩʪʦʤ ʦʢʨʝʤʠʭ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ; ʚʠʢʦʥʘʪʠ ʛʨʫʧʫʚʘʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʩʠʚʫ ʜʘʥʠʭ; ʚʠʟʥʘʯʠʪʠ ʛʦʣʦʚʥʽ 

ʯʠʥʥʠʢʠ (ʬʘʢʪʦʨʠ) ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ; ʚʩʪʘʥʦʚʠʪʠ ʛʝʦʣʦʛʽʯʥʫ 

ʧʨʠʨʦʜʫ ʚʠʷʚʣʝʥʠʭ ʯʠʥʥʠʢʽʚ.  

ʈʦʟʧʦʜʽʣ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ ʭʘʨʘʢʪʝʨʝʟʫʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʤʽʥʣʠʚʽʩʪʶ. ɼʝʷʢʽ ʟ ʥʠʭ ʨʦʟʩʽʶʶʪʴʩʷ ʘʙʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʚʥʽ ʢʣʘʨʢʫ ʟʘ 

ɸ. ʇ. ɺʠʥʦʛʨʘʜʦʚʠʤ [20] ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ: Co, Ti, Nb, Sn, Li. ɭ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ ʟ 

ʧʦʦʜʠʥʦʢʠʤʠ ʚʠʧʘʜʢʘʤʠ ʧʝʨʝʚʠʱʝʥʥʷ ʢʣʘʨʢʫ. Ni, Cr, Zn, Mo, Be ʧʝʨʝʚʠʱʫʶʪʴ 

ʢʣʘʨʢ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʢʘʨôʻʨʫ ˉ1 ʎɻɿʂ. La, Ba ʤʘʶʪʴ 

ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʣʠʰʝ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʇʘʚʣʽʚʩʴʢʦʛʦ ʢʘʨ'ʻʨʫ. ʊʽʣʴʢʠ ʥʘ 

ʂʨʝʩʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʈ. ʅʘ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʦʙ'ʻʢʪʘʭ 

ʧʝʨʝʚʠʱʫʶʪʴ ʢʣʘʨʢ: Y, Zr (ʨʠʩ. 4.43). ʅʘʡʙʽʣʴʰʠʡ ʩʧʝʢʪʨ ʥʘʢʦʧʠʯʝʥʠʭ ʚ ʦʩʘʜʦʚʦʤʫ 

ʨʦʟʨʽʟʽ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʢʘʨôʻʨʫ ʎɻɿʂ. ɺ ʥʴʦʤʫ 

ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʟʘʣʷʛʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʨʦʜʘʭ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦʾ 

ʬʦʨʤʘʮʽʾ ʜʦʢʝʤʙʨʽʶ. ɼʣʷ ʩʭʽʜʥʦʛʦ ʪʘ ʟʘʭʽʜʥʦʛʦ ʦʙʨʘʤʣʝʥʥʷ ʂʨʠʚʦʨʽʟʴʢʦ-

ʂʨʝʤʝʥʯʫʮʴʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʜʝ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʨʘʥʽʪʦʾʜʥʦʤʫ 

ʬʫʥʜʘʤʝʥʪʽ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʨʽʟʥʦʤʘʥʽʪʪʷ ʝʣʝʤʝʥʪʽʚ ʤʝʥʰʝ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʱʠʪʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʫ 

ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʨʝʛʽʦʥʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ ʚʠʜʽʣʝʥʦ ʪʨʠ 

ʪʠʧʠ ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ: ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ (r > 0,44), ʥʝʛʘʪʠʚʥʘ (r < -0,44), 

ʢʦʨʝʣʷʮʽʷ ʚʽʜʩʫʪʥʷ (0,44 >r > -0,44). ʇʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʤʘʶʪʴ Sc ʟ Zr (r = 0,454) 

(ʨʠʩ. 4.38). ɰʭ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʧʦʷʩʥʶʻʪʴʩʷ ʩʭʦʞʠʤʠ ʛʝʦʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʱʦ ʧʨʠʚʦʜʷʪʴ ʜʦ ʩʧʽʣʴʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʮʠʨʢʦʥʽ ï ʧʨʦʚʽʜʥʦʤʫ ʤʽʥʝʨʘʣʽ ʚʘʞʢʦʾ 

ʬʨʘʢʮʽʾ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢ, ʫ ʨʫʜʘʭ ʮʠʨʢʦʥʫ - ʥʦʩʽʷʭ ʩʢʘʥʜʽʶ 
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- ʨʘʟʦʤ ʽʟ 100 ʪʠʩ. ʪ ʥʘ ʨʽʢ ʮʠʨʢʦʥʫ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʧʦʧʫʪʥʦʛʦ 5ð12 ʪʦʥʥ ʩʢʘʥʜʽʶ 

ʥʘ ʨʽʢ [114]. 

 

 

 

ʈʠʩ. 4.43. ʂʘʨʪʘ-ʩʭʝʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 1 ï ʇʘʚʣʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ, 2 ï ʪʝʨʠʪʦʨʽʷ 

ʧʦʙʣʠʟʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʎɻɿʂʫ, 3 ï ʢʘʨôʻʨ ˉ1, ʎɻʆʂ, 4 ï ʂʨʝʩʽʚʩʴʢʠʡ ʢʘʨôʻʨ. Au-

ʭʘʣʴʢʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ, Ni- ʩʽʜʝʨʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ, Mnï ʣʽʪʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ. 

 

 

ʈʠʩ. 4.44 . ʇʦʣʝ ʢʦʨʝʣʷʮʽʾ Sc ʽ Zr. 
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ɸg ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʽʟ Au (r = 0,685) (ʨʠʩ.4.44). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʩʧʽʣʴʥʝ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʘʩʦʮʽʘʮʽʶ ʚ ʨʦʜʦʚʠʱʘʭ [104, 106]. ʁʤʦʚʽʨʥʦ, ʮʝ ʪʦʥʢʦ ʣʫʩʢʫʚʘʪʝ 

ʟʦʣʦʪʦ ʟ ʜʦʤʽʰʢʦʶ ʩʨʽʙʣʘ, ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʝʦʣʦʚʠʭ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʘʭ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʞʞʷ. ʅʘʡʙʣʠʞʯʝ ʜʞʝʨʝʣʦ ʟʦʣʦʪʘ ʫ ɼʥʽʧʨʧʝʪʨʦʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ - ʉʫʨʩʴʢʠʡ ʟʦʣʦʪʦʨʫʜʥʠʡ ʨʘʡʦʥ, ʱʦ ʚʢʣʶʯʘʻ ʨʦʜʦʚʠʱʘ ʉʝʨʛʽʾʚʩʴʢʝ ʪʘ 

ɹʘʣʢʘ ɿʦʣʦʪʘ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʦʜʥʦʡʤʝʥʥʦʾ ʘʨʭʝʡʩʴʢʦʾ 

ʟʝʣʝʥʦʢʘʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʟʦʣʦʪʘ ʚ ʨʫʜʘʭ ʧʦ 

ʨʦʜʦʚʠʱʫ ʉʝʨʛʽʾʚʩʴʢʦʾ ʩʪʘʥʦʚʠʪʴ 7-8 ʛ / ʪʦʥʥʫ ʧʨʠ ʚʽʜʥʦʰʝʥʥʽ Au: Ag = 1: 2. ʋ 

ʨʦʜʦʚʠʱʽ ɹʘʣʢʘ ɿʦʣʦʪʘ, ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʚ 4 ʢʤ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ, ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ 

ʤʝʪʘʣʫ ʚ ʨʫʜʘʭ ʩʪʘʥʦʚʠʪʴ 6,2 ʛ / ʪʦʥʥʫ [29, 95]. ʇʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʤʘʶʪʴ ʚʤʽʩʪ 

Ag ʽ ʟʥʘʯʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʾ ʰʠʨʦʪʠ ʫ ʪʦʯʮʽ ʚʽʜʙʦʨʫ (r = 0,446). ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʚʤʽʩʪ ʩʨʽʙʣʘ (ʽ ʟʦʣʦʪʘ) ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʟʨʦʩʪʘʻ ʫ 

ʧʽʚʥʽʯʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʧʦʰʫʢʦʚʝ ʟʥʘʯʝʥʥʷ. 

ʅʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ Au ʪʘ Ag ʽʟ Li (ʨʠʩ. 4.46) ʧʦʷʩʥʶʻʪʴʩʷ ʾʭ ʨʽʟʥʠʤ 

ʧʦʭʦʜʞʝʥʥʷʤ ʪʘ ʚʽʜʤʽʥʥʠʤʠ ʫʤʦʚʘʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʣʘʥʜʰʘʬʪʽ. ʊʘʢ ʝʦʣʦʚʽ ʟʦʣʦʪʦ- 

ʪʘ ʩʨʽʙʥʦʚʤʽʩʥʽ ʚʽʜʢʣʘʜʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʂʨʠʚʦʨʽʞʞʷ ʪʷʞʽʶʪʴ ʜʦ ʧʦʥʠʞʝʥʠʭ ʜʽʣʷʥʦʢ 

ʨʝʣʴʻʬʫ, ʪʦʜʽ ʷʢ ʧʝʛʤʘʪʠʪʦʚʽ ʞʠʣʠ, ʚ ʷʢʠʭ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ Li, ʚ ʣʘʥʜʰʘʬʪʽ 

ʟʘʡʤʘʶʪʴ ʤʽʩʮʝ ʧʘʛʦʨʙʽʚ ʪʘ ʚʠʩʦʯʠʥ. 

ʇʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʛʝʦʛʨʘʬʽʯʥʦʶ ʜʦʚʛʦʪʦʶ ʤʽʩʮʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʽ 

ʚʤʽʩʪʦʤ ʫ ʥʠʭ Ti, V, Zr ʪʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʛʝʦʛʨʘʬʽʯʥʦʾ ʜʦʚʛʦʪʠ ʟ Nb (ʨʠʩ. 4.47) 

ʩʚʽʜʯʠʪʴ, ʱʦ Ti, V, Zr ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʩʭʽʜʥʦʛʦ ʦʙʨʘʤʣʝʥʥʷ 

ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʘ Nb - ʟʘʭʽʜʥʦʛʦ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʦʷʩʥʶʻʪʴʩ ʚʧʣʠʚʦʤ ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʛʝʦʭʽʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʨʽʜ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʥʘ ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ. ʊʘʢ, ʛʨʘʥʽʪʦʾʜʠ 

ʩʘʢʩʘʛʘʥʩʴʢʦʛʦ ʢʫʧʦʣʫ ʚʤʽʱʫʶʪʴ ʘʢʮʝʩʦʨʥʠʡ ʮʠʨʢʦʥ, ʚʘʥʘʜʽʻʚʤʽʩʥʽ ʽʣʴʤʝʥʽʪ ʪʘ 

ʨʫʪʠʣ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʛʨʘʥʽʪʦʾʜʠ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʨʦʷʚʘʤʠ Nb-ʚʤʽʩʥʦʛʦ ʤʦʥʘʮʠʪʫ. 
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ʈʠʩ. 4.45. ʇʦʣʝ ʢʦʨʝʣʷʮʽʾ Ag ʟ Au. 

 

 

 

 

 

ʈʠʩ. 4.46. ʇʦʣʝ ʢʦʨʝʣʷʮʽʾ Ag ʽ Au ʟ Li. 
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ʈʠʩ. 4.47. ɻʨʘʬʽʢʠ ʢʦʨʝʣʷʮʽʾ ʛʝʦʛʨʘʬʽʯʥʦʾ ʜʦʚʛʦʪʠ ʫ ʪʦʯʢʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟ ʚʤʽʩʪʦʤ 

Ti, V, Zr, Nb ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. 

 

ʇʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʤʘʶʪʴ Ti ʟ Zr ʪʘ Ti ʟ V (ʨʠʩ. 4.48). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ 

ʥʘʷʚʥʽʩʪʴ ʽʣʴʤʝʥʽʪ-ʨʫʪʠʣ-ʮʠʨʢʦʥʦʚʠʭ ʨʦʟʩʠʧʽʚ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʾ, ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʪʘ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [98, 100]. ʉʪʽʡʢʘ ʢʦʨʝʣʷʮʽʷ Ti ʟ V ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʽʟʦʤʦʨʬʥʽ ʜʦʤʽʰʢʠ ʚʘʥʘʜʽʶ ʫ ʢʨʠʩʪʘʣʽʯʥʽʡ ʛʨʘʪʮʽ ʨʫʪʠʣʫ ʪʘ ʽʣʴʤʝʥʽʪʫ 

ʚ ʧʦʨʦʜʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ. 

 

ʈʠʩ. 4.48. ɻʨʘʬʽʢʠ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ Ti, Zr ʪʘ V. 
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ɺʠʩʦʢʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʦʙʦʶ ʪʘʢʠʭ ʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ Ni, Zn, 

Mn, Co, V, Mo, Yb ʛʦʚʦʨʠʪʴ ʧʨʦ ʚʧʣʠʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʝʦʣʦʛʽʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʊʘʢ ʚʠʩʦʢʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʧʦʨʦʜʘʭ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ Ni, Zn, Mo, Yb ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʝʨʤʝʨʘʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʦʩʦʙʣʠʚʦ ʬʦʩʬʦʨʥʠʭ, ʷʢʽ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʟ ʘʧʘʪʠʪʦʚʤʽʩʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʽʜʚʠʱʝʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽʜʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ [21].  

ɺʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ Ni, Zn, Mn, Co, V ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʽʟ ʚʠʜʦʙʫʚʥʦʶ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ, ʟʦʢʨʝʤʘ ʛʽʨʥʠʯʦʶ ʪʝʭʥʽʢʦʶ ʚ ʧʘʣʠʚʽ, ʤʘʩʪʠʣʘʭ ʪʘ ʧʨʦʜʫʢʪʘʭ ʟʥʦʩʫ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʱʝ ʟʛʘʜʘʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʰʢʽʜʣʠʚʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʦʩʬʝʨʫ [21]. 

ɺʽʜʩʫʪʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʭʽʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʾʭ 

ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʨʦʟʩʽʶʚʘʥʥʷ ʥʝ ʟʘʣʝʞʘʪʴ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʽ ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʩʧʽʣʴʥʦʛʦ 

ʘʙʦ ʧʨʠʥʮʠʧʦʚʦ ʧʨʦʪʠʣʝʞʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɼʦ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʪʽ, ʱʦ ʤʘʶʪʴ ʬʦʥʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 

ʢʣʘʨʢ (Ga, La, P, ɺʘ ʪʦʱʦ) [20].  

ɹʽʣʴʰ ʟʥʘʯʠʤʦʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʧʠʪʘʥʴ ʻ ʙʘʛʘʪʦʚʠʤʽʨʥʘ 

ʢʦʨʝʣʷʮʽʷ ʟʘ ʧʨʦʛʨʘʤʦʶ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 4.4). ɺʦʥʘ ʚʨʘʭʦʚʫʻ ʟʚôʷʟʢʠ ʷʢ 

ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ, ʪʘʢ ʽ ʚʩʽʻʾ ʚʠʙʽʨʢʠ ʚ ʮʽʣʦʤʫ. ʈʦʟʨʘʭʫʥʢʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʩʽʤ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ (ʬʘʢʪʦʨʽʚ), ʷʢʠʤʠ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʤʽʥʣʠʚʽʩʪʴ ʩʠʩʪʝʤʠ ʛʝʦʭʽʤʽʯʥʠʭ ʜʘʥʠʭ. 

ɺʝʣʠʯʠʥʠ ʬʘʢʪʦʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʫ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʂʨʠʚʙʘʩʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘ 24,73% ʬʘʢʪʦʨʦʤ F1, ʥʘ 14,027% ʬʘʢʪʦʨʦʤ 

F2, ʥʘ 11,573% ʬʘʢʪʦʨʦʤ F3, ʥʘ 9,848% ʬʘʢʪʦʨʦʤ F4, ʥʘ 8,542% ʬʘʢʪʦʨʦʤ F5, ʥʘ 

5,931 % ʬʘʢʪʦʨʦʤ F6, ʥʘ 4,329% ʬʘʢʪʦʨʦʤ F7, ʥʘ3,659% ʬʘʢʪʦʨʦʤ F8. ʏʦʪʠʨʠ 

ʧʝʨʰʽ ʬʘʢʪʦʨʠ ʧʦʷʩʥʶʶʪʴ ʙʽʣʷ 60% ʤʽʥʣʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʣʽʜʞʝʥʦʾ ʛʝʦʭʽʤʽʯʥʦʾ 

ʩʠʩʪʝʤʠ. ɺʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʽ ʛʝʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ, ʱʦ  ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʛʝʦʭʽʤʽʯʥʫ ʪʘ ʤʝʪʘʣʦʛʝʥʽʯʥʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 
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ʊʘʙʣʠʮʷ  4.4. 

ʌʘʢʪʦʨʠ ʤʽʥʣʠʚʦʩʪʽ (ʛʦʣʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ) ʩʢʣʘʜʫ ʜʦʤʽʰʢʦʚʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ 

ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʦʤʧʦʥʝʥʪʘ 
ʌʘʢʪʦʨ  

1 2 3 4 5 6 7 8 

V 0,826 0,140    -0,100 -0,271 0,225 

Co 0,823  -0,108 -0,421 -0,174   0,139 

Be 0,797 0,441    -0,146   

Ni 0,773 0,385 -0,247  -0,213   -0,168 

Mn 0,741 -0,168 -0,282 -0,190 -0,106 0,231 0,134 0,217 

ɻʝʦʛʨʘʬʽʯʥʘ 

ʜʦʚʛʦʪʘ 

0,732 -0,530 0,315      

Zn 0,684 0,372 -0,192  -0,349 -0,162  -0,312 

Yb 0,672   0,599 0,174  0,144  

Mo 0,654 0,601 -0,140 -0,102 -0,201  0,155 -0,177 

Bi 0,618 -0,280  0,341   0,277  

Ti  0,529 -0,522 0,339   -0,306 -0,314  

Cu 0,526 0,198 0,272 -0,521 0,187 -0,121   

Sn 0,349 0,642  -0,137 0,481 0,135   

Pb -0,323 0,530  0,122 0,375  0,377  

Au 0,219 -0,513 -0,389 -0,158 0,414 -0,430   

Nb -0,419 0,500 0,165 -0,219  -0,312 -0,200  

P   0,715 -0,175   0,295  

Ag  -0,277 -0,658 -0,246 0,608    

Zr  0,356 -0,347 0,635 0,117 0,220  -0,176  

Ga 0,208 -0,221 0,610 -0,405    -0,351 

Y 0,304 -0,347  0,639   0,424  

ɺʠʩʦʪʘ   -0,361 0,615 -0,236  -0,255  

Ba 0,197 -0,377 -0,264 -0,595 0,186 0,448 0,263  

Sc 0,285 0,246 0,355 0,152 0,660 0,341 -0,105  

La  0,319 0,384 0,372 0,493 -0,379 0,238 -0,104 

ɻʝʦʛʨ. 

ʰʠʨʦʪʘ 

0,204 -0,184 -0,262 0,224 0,466 0,366 -0,422 -0,283 

Li   0,443 0,437 0,121 -0,245 0,698   

Cr 0,276 0,489 -0,311 0,172 0,198   
  

0,580 

0,826 ï ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ -0,595 ï ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ 

 

ɸʥʘʣʽʟ ʦʟʥʘʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʧʝʨʰʦʛʦ ʬʘʢʪʦʨʘ F1 (24,73%) ʧʦʢʘʟʫʻ, ʱʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʤʘʻ ʦʜʥʦʧʦʣʷʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʤʽʩʪʦʤ 

ʝʣʝʤʝʥʪʽʚ: V (0.826), Co (0.823), Be (0.797), Ni (0.773), Mn (0.741), Zn (0.684), Yb 

(0.672), Mo (0.654), Bi (0.618), Ti (0.529), Cu (0.526). ɼʦ ʥʴʦʛʦ ʚʭʦʜʠʪʴ ʪʘʢʦʞ 

ʟʥʘʯʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʾ ʜʦʚʛʦʪʠ ʚ ʤʽʩʮʷʭ ʚʽʜʙʦʨʫ ʧʨʦʙ (0,732), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʜʦʤʽʥʫʶʯʠʡ ʩʭʽʜʥʠʡ ʥʘʧʨʷʤʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦ ʙʘʩʝʡʥʫ 
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ʩʝʜʠʤʝʥʪʘʮʽʾ ï ʟ ʪʝʨʠʪʦʨʽʾ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʢʫʧʦʣʫ ʪʘ ʉʝʨʝʜʥʴʦ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ 

ʛʝʦʙʣʦʢʫ ʚ ʮʽʣʦʤʫ. ʎʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ ʚ ʦʜʥʦʤʫ ʬʘʢʪʦʨʽ ʣʽʪʦʬʽʣʴʥʠʭ, 

ʩʽʜʝʨʦʬʽʣʴʥʠʭ, ʭʘʣʴʢʦʬʽʣʴʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʯʦʨʥʠʭ, ʚʘʞʢʠʭ, ʨʽʜʢʽʩʥʠʭ ʪʘ 

ʣʝʛʢʠʭ ʤʝʪʘʣʽʚ. ʊʦʙʪʦ ʧʝʨʰʠʡ ʬʘʢʪʦʨ ʻ ʬʘʢʪʦʨʦʤ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʚʧʣʠʚʫ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʉʪʨʫʢʪʫʨʘ ʜʨʫʛʦʛʦ ʬʘʢʪʦʨʘ F2 (14,027%) ʤʘʻ ʙʽʧʦʣʷʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ 

ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ Sn (0.642), Mo (0.601), Pb (0.530), Nb (0.500), Cr (0.489), Li (0.443), 

Be (0.441), Ti (-0.522), Au (-0.513) ʽ ʛʝʦʛʨʘʬʽʯʥʦʾ ʜʦʚʛʦʪʠ (-0,530). ɼʦ ʥʴʦʛʦ ʚʭʦʜʷʪʴ 

ʽʥʰʘ ʛʨʫʧʘ ʣʽʪʦʬʽʣʴʥʠʭ, ʩʽʜʝʨʦʬʽʣʴʥʠʭ ʪʘ ʭʘʣʴʢʦʬʽʣʴʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɺʘʞʣʠʚʠʤ ʤʝʪʘʣʦʛʝʥʽʯʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʻ Au. ɹʽʣʴʰʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʧʦʟʠʪʠʚʥʦ 

ʢʦʨʝʣʶʶʪʴʩʷ ʟ ʬʘʢʪʦʨʦʤ, ʘ Ti ʪʘ Au ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ. ɻʝʦʛʨʘʬʽʯʥʠʡ 

ʘʩʧʝʢʪ, ʷʢ ʽ ʫ ʧʝʨʰʦʤʫ ʬʘʢʪʦʨʽ, ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ. ɺʽʥ ʚʽʜʦʙʨʘʞʘʻ ʟʚ'ʷʟʦʢ Ti ʽ 

Au ʟ ʜʞʝʨʝʣʘʤʠ ʞʠʚʣʝʥʥʷ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʩʭʽʜ ʚʽʜ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʾ 

ʟʦʥʠ, ʪʦʙʪʦ ʉʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ ʘ Sn, Mo, Pb, Nb, Cr, Li ʪʘ Be ï ʥʘ ʟʘʭʽʜ, ʟ 

ʪʝʨʠʪʦʨʽʾ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʛʝʦʙʣʦʢʫ.  

ʆʟʥʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʬʘʢʪʦʨʘ F3 (11,573%) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʟʠʪʠʚʥʦʶ 

ʢʦʨʝʣʷʮʽʻʶ P (0.715), Zr (0.635), Ga (0.610), ʱʦ ʥʝʛʘʪʠʚʥʦ ʢʦʨʝʣʶʶʪʴʩʷ ʟ Ag (-

0,658). ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʩʧʽʣʴʥʽ ʫʤʦʚʠ ʥʘʢʦʧʠʯʝʥʥʷ P, Zr, Ga, ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʤʠʚʫ ʪʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ, ʱʦ ʤʽʩʪʷʪʴ ʘʢʮʝʩʦʨʥʽ ʮʠʨʢʦʥ, ʘʧʘʪʠʪ 

ʪʘ Ga-ʚʤʽʩʥʠʡ ʩʬʘʣʝʨʠʪ, ʪʘ ʥʝʧʦʚôʷʟʘʥʽ ʟ ʮʠʤ ʫʤʦʚʠ ʥʘʢʦʧʠʯʝʥʥʷ Ag, ʥʘʧʨʠʢʣʘʜ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʝʦʣʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʟʥʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʬʘʢʪʦʨʘ F4 (9,848%) ʤʘʻ ʩʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʽ 

ʚʽʜʦʙʨʘʞʘʻ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʟ Y (0,639), Yb (0,599), ʚʠʩʦʪʦʶ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ 

(0,615) ʽ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʟ Cu (-0,521) ʽ Ba (-0,595). ʇʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ Y ʽ 

Yb ʟ ʚʠʩʦʪʦʶ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦʶ ʟ ʧʝʛʤʘʪʠʪʦʚʠʤʠ ʞʠʣʘʤʠ ʽ ʜʘʡʢʘʤʠ ʫ 

ʮʝʥʪʨʘʣʴʥʡ ʯʘʩʪʠʥʽ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʱʦ ʟʘʟʚʠʯʘʡ ʫʪʚʦʨʶʶʪʴ ʧʦʟʠʪʠʚʥʽ 

ʬʦʨʤʠ ʨʝʣʴʻʬʫ [70] ï ʚʠʩʦʯʠʥʠ, ʧʘʛʦʨʙʠ ʪʦʱʦ, ʪʦʜʽ ʷʢ ʥʘʢʦʧʠʯʝʥʥʷ Cu ʽ Ba ʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʥʠʟʠʥʥʠʭ ʜʽʣʷʥʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, F4 ʻ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʚʧʣʠʚ ʨʝʣʴʻʬʫ.  
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ɸʥʘʣʽʟ ʦʟʥʘʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʬʘʢʪʦʨʘ F5 (8,542%) ʧʦʢʘʟʫʻ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʤʘʻ ʦʜʥʦʧʦʣʷʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʤʽʩʪʦʤ ʝʣʝʤʝʥʪʽʚ: Sc 

(0.660), Ag (0.608), La (0.493), Sn (0.481), Au (0.414) ʪʘ ʛʝʦʛʨʘʬʽʯʥʦʶ ʰʠʨʦʪʦʶ 

(0,466), ʎʝ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ ʩʧʽʣʴʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦ ʙʘʩʝʡʥʫ 

ʩʝʜʠʤʝʥʪʘʮʽʾ ʟ ʧʽʚʥʦʯʽ, ʘ ʩʘʤʝ ʟ ʧʦʨʽʜ, ʧʦʰʠʨʝʥʠʭ ʫ ʰʦʚʥʽʡ ʟʦʥʽ ʂʨʠʚʦʨʽʟʴʢʦ-

ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ [82].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʝʤʘʪʠʯʥʽ ʧʝʨʝʨʘʭʫʥʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʽʡʢʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʭʽʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʝʥʜʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

(ʤʘʛʤʘʪʠʯʥʦʤʫ, ʤʝʪʘʤʦʨʬʽʯʥʦʤʫ, ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʤʫ), ʘ ʪʘʢʦʞ ʭʝʤʦ-ʙʽʦʛʝʥʥʦʤʫ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʽ ʥʝ ʫʪʚʦʨʶʶʪʴ ʩʪʽʡʢʠʭ ʘʩʦʮʽʘʮʽʡ. ʇʨʦʪʝ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʥʘʢʦʧʠʯʝʥʥʷ ʪʝʨʠʛʝʥʥʠʭ ʦʩʘʜʢʽʚ ʚ ʫʤʦʚʘʭ ʧʨʠʙʝʨʝʞʥʦ-

ʤʦʨʩʴʢʠʭ ʤʽʣʢʦʚʦʜʥʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʝʦʣʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʦʩʘʜʦʚʽ ʚʽʜʢʣʘʜʠ 

ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ: ʡʦʛʦ ʪʝʢʪʦʥʽʢʠ, ʨʝʣʴʻʬʫ, ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʽ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ, ʛʝʦʭʽʤʽʯʥʦʾ ʪʘ ʤʝʪʘʣʦʛʝʥʽʯʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

 

4.4. ʉʫʯʘʩʥʽ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʽ ʣʽʪʦʣʦʛʽʯʥʽ ʫʪʚʦʨʝʥʥʷ (ʪʨʘʚʝʨʪʠʥʠ) 

 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʨʦʟʪʘʰʦʚʘʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʽʨʥʠʯʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʟ ʜʽʷʣʴʥʽʩʪʶ ʷʢʠʭ ʧʦʚôʷʟʘʥʽ ʟʥʘʯʥʽ ʟʤʽʥʠ ʜʦʚʢʽʣʣʷ. ʆʩʦʙʣʠʚʦ 

ʥʘʚʘʥʪʘʞʝʥʠʤʠ ʻ ʜʽʣʷʥʢʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʙʣʠʞʝʥʽ ʜʦ ʭʚʦʩʪʦʩʭʦʚʠʱ, 

ʚʽʜʩʪʽʡʥʠʢʽʚ, ʰʣʘʤʦʩʭʦʚʠʱ ʪʘ ʽʥʰʠʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʧʦʜʨʽʙʥʝʥʠʭ ʪʘ ʟʚʦʣʦʞʝʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ [5, 97, 102, 103]. ɿ ʥʠʭ ʫ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʪʘ ʧʦʚʝʨʭʥʝʚʽ 

ʧʨʠʨʦʜʥʽ ʚʦʜʦʪʦʢʠ ʽʥʬʽʣʴʪʨʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʘ ʚʦʜʘ, ʥʘʩʠʯʝʥʘ ʣʝʛʢʦʨʦʟʯʠʥʥʠʤʠ 

ʩʦʣʷʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʤʘʶʪʴ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ʆʜʥʠʤ ʟ ʦʙôʻʢʪʽʚ ʛʽʨʥʠʯʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʭʚʦʩʪʦʩʭʦʚʠʱʝ ʇʈɸʊ çʎɻɿʂè. 

ɺʦʥʦ ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʪʘʣʴʚʝʛʘʭ ʙʘʣʦʢ ɺʝʣʠʢʘ ʪʘ ʄʘʣʘ ʃʦʟʫʚʘʪʢʘ, ʚ ʮʝʥʪʨʘʣʴʥʦ-
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ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʨʠʚʦʛʦ ʈʦʛʫ ʥʘ ʚʽʜʤʽʪʢʘʭ 95-115 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ. ɼʦ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʩʢʠʜʘʶʪʴʩʷ ʚʽʜʭʦʜʠ ʟʙʘʛʘʯʝʥʥʷ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʎɻɿʂ ʫ 

ʚʠʛʣʷʜʽ ʧʽʩʢʽʚ ʪʘ ʚʠʩʦʢʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ. ʑʦʨʽʯʥʽ ʥʘʜʭʦʜʞʝʥʥʷ ʧʽʩʢʽʚ 

ʩʪʘʥʦʚʣʷʪʴ 7,8 ʤʣʥ ʪʦʥʥ ʽʟ ʚʤʽʩʪʦʤ ʤʘʛʥʽʪʥʦʛʦ ʟʘʣʽʟʘ ʙʣʠʟʴʢʦ 7,0% [87]. ɺʘʞʢʘ 

ʬʨʘʢʮʽʷ ʚʽʜʭʦʜʽʚ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʢʘʨʪʘʭ ʥʘʤʠʚʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʘ ʚʽʜʥʦʩʥʦ 

ʦʯʠʱʝʥʘ ʚʦʜʘ ʯʘʩʪʢʦʚʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʩʪʘʚʢʘ ʦʙʦʨʦʪʥʦʾ ʚʦʜʠ ʰʣʘʤʦʩʭʦʚʠʱʘ, 

ʟʚʽʜʢʠ ʟʥʦʚʫ ʟʘʙʠʨʘʻʪʴʩʷ ʜʣʷ ʧʦʪʨʝʙ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʬʘʙʨʠʢʠ. ʇʦʚʝʨʥʝʥʥʷ ʚʦʜʠ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʰʣʷʭʦʤ ʩʪʽʢʘʥʥʷ ʾʾ ʜʦ ʜʨʝʥʘʞʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ (ʨʠʩ. 4.49). ɺʪʨʘʪʘ ʚʦʜʠ ʚʥʘʩʣʽʜʦʢ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ 

ʧʦʚʝʨʭʥʽ ʜʟʝʨʢʘʣʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʜʨʝʥʘʞʫ ʯʝʨʝʟ ʫʧʦʨʥʽ ʧʨʠʟʤʠ (ʜʘʤʙʠ) ʽ ʜʦ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʟʤʫʰʫʻ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʚʘʪʠ ʟʘʧʘʩʠ ʚʦʜʠ 

ʽʟ ʨʽʯʢʠ ɯʥʛʫʣʝʮʴ, ʙʽʣʷ ʩ. ɸʚʘʥʛʘʨʜ. 

 

ʈʠʩ. 4.49. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ; ʘ ï ʜʘʤʙʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ çʎɻɿʂè; ʙ- 

ʢʦʥʪʫʨʠ ʫʧʦʨʥʠʭ ʧʨʠʟʤ; ʚ ï ʣʽʥʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ I-I (ʨʠʩ. 4.50)[84]; ʛ ï ʣʽʥʽʷ 

ʚʦʜʦʨʦʟʜʽʣʫ; ʜ ï ʛʽʜʨʦʩʧʦʩʪʝʨʝʞʥʽ ʩʚʝʨʜʣʦʚʠʥʠ; ʝ ï ʢʦʥʪʫʨʠ ʙʘʣʦʢ; ʻ ï ʢʦʥʪʫʨ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ; ʞ ïʜʨʝʥʘʞʥʘ ʩʠʩʪʝʤʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ; ʟ ï ʤʽʩʮʷ ʚʠʭʦʜʫ ʜʞʝʨʝʣ 

ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʚʦʜʠ, ʠ ï ʤʽʩʮʷ ʚʽʜʙʦʨʫ ʧʨʦʙ, 1-5 ï ʥʦʤʝʨʘ ʧʨʦʙ. 
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ʇʦ ʧʝʨʠʤʝʪʨʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʫʪʚʦʨʠʣʠʩʷ ʰʪʫʯʥʽ ʜʞʝʨʝʣʘ, ʯʝʨʝʟ ʷʢʽ 

ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʘ ʚʦʜʘ ʜʨʝʥʫʻ ʽʟ-ʧʽʜ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʫ ʥʘʧʨʷʤʢʫ ʨʽʯʢʠ 

ɯʥʛʫʣʝʮʴ, ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʨʘʡʦʥʫ (ʨʠʩ. 

4.49). ʅʘʩʠʯʝʥʽ ʰʪʫʯʥʽ ʨʦʟʯʠʥʠ-ʚʦʜʦʪʦʢʠ ʧʦʰʠʨʶʶʪʴʩʷ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʜʨʝʥʫʶʪʴ ʪʦʚʱʫ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʽ ʟʤʽʥʶʶʪʴ ʾʭ 

ʧʨʠʨʦʜʥʠʡ ʩʪʘʥ [102, 103]. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʤʽʩʮʷʭ ʚʠʪʦʢʫ ʾʭ ʽʟ-ʧʽʜ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʘʚʪʦʨ ʚʩʪʘʥʦʚʠʣʘ ʧʦʢʣʘʜʠ ʪʨʘʚʝʨʪʠʥʫ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. 

 

ʈʠʩ. 4.50. ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʧʦ ʣʽʥʽʾ I-I (ʨʠʩ. 4.49) ( ʟʘ ɭ. ɯ. 

ɺʘʨʴʦʭʦʶ, ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ  ʘʚʪʦʨʘ)[86]. ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: ʘ ï ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʡ ʰʘʨ; 

ʙ ï ʩʫʛʣʠʥʢʠ ʣʝʩʦʧʦʜʽʙʥʽ ʞʦʚʪʦ-ʙʫʨʽ,ʧʘʣʝʚʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʨʝʣʽʢʪʦʚʠʭ ˇʨʫʥʪʽʚ; ʚ ï 

ʩʫʛʣʠʥʢʠ ʯʝʨʚʦʥʦ-ʙʫʨʽ; ʛ ï ʛʣʠʥʠ ʩʽʨʽ, ʟʝʣʝʥʫʚʘʪʦ- ʪʘ ʙʣʘʢʠʪʥʦ-ʩʽʨʽ; ʜ ï ʧʽʩʢʠ; ʝ ï ʛʣʠʥʠ 

ʯʝʨʚʦʥʦ-ʙʫʨʽ; ʻ - ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʜʦʢʝʤʙʨʽʶ; ʞ ï ʞʠʣʴʥʽ ʘʧʣʽʪʦ-

ʧʝʛʤʘʪʦʾʜʥʽ ʛʨʘʥʽʪʠ; ʟ ïʧʣʘʛʽʦʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʠ; ʠ ï ʩʚʝʨʜʣʦʚʠʥʠ; ʽ ï ʥʦʤʝʨʘ ʩʚʝʨʜʣʦʚʠʥ; ʾ 

ï ʤʽʩʮʷ ʫʪʚʦʨʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʦʛʦ ʪʨʘʚʝʨʪʠʥʫ. 
 

ʅʘ ʚʠʚʯʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʚʩʪʘʥʦʚʣʝʥʽ ʜʞʝʨʝʣʘ ʚʠʭʦʜʫ ʪʝʭʥʦʛʝʥʥʦʾ ʚʦʜʠ ʽʟ-ʧʽʜ 

ʫʧʦʨʥʠʭ ʧʨʠʟʤ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʎɻɿʂ. ʇʨʦʨʠʚʠ ʚʦʜʠ ʤʘʶʪʴ ʧʝʨʽʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʝʥʘʩʠʯʝʥʥʷʤ ʭʚʦʩʪʽʚ ʟʙʘʛʘʯʝʥʥʷ ʎɻɿʂ ʚʦʜʦʶ ʧʽʜ ʚʧʣʠʚʦʤ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ʇʽʜ ʯʘʩ ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʚ ʜʘʥʠʭ ʜʽʣʷʥʢʘʭ ʫʪʚʦʨʶʶʪʴʩʷ ʚʦʜʥʽ 

ʧʦʪʦʢʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ.  
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ɺ ʪʘʣʴʚʝʛʘʭ ʙʘʣʦʢ ʥʘʚʢʦʣʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʎɻɿʂ ʘʚʪʦʨ ʚʠʷʚʠʣʘ ʧʦʢʣʘʜʠ 

ʪʨʘʚʝʨʪʠʥʫ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʯʝʪʚʝʨʪʠʥʥʠʭ ʣʝʩʦʧʦʜʽʙʥʠʭ 

ʩʫʛʣʠʥʢʽʚ ʟ ʧʨʦʰʘʨʢʘʤʠ ʯʦʨʥʦʟʝʤʫ. ɺʘʧʥʷʢʠ ʫʪʚʦʨʶʶʪʴ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʝʨʩʪʚʠ 

ʪʘ ʣʽʥʟʠ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ ʢʽʣʴʢʦʭ ʩʘʥʪʠʤʝʪʨʽʚ ʜʦ 0,5 ʤ. (ʨʠʩ. 4.50). ɺʦʥʠ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʘʨʙʦʥʘʪʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʩʘʨʤʘʪʩʴʢʦʛʦ ʚʽʢʫ ʫ ʚʽʜʩʣʦʥʝʥʷʭ 

ʙʘʣʦʢ ɺʝʣʠʢʘ ʪʘ ʄʘʣʘ ʃʦʟʫʚʘʪʢʘ ʽ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʾʭ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷʤ.  

ʊʘʙʣʠʮʷ 4.5 

ʉʪʨʘʪʠʛʨʘʬʽʯʥʘ ʢʦʣʦʥʢʘ ʜʦ ʨʦʟʨʽʟʫ I-I (ʨʠʩ. 4.50.) (ʟʘ ɺ. ɺ. ɿʘʭʘʨʦʚʠʤ , 2002, ʟ 

ʜʦʧʦʚʥʝʥʥʷʤʠ) [30, 87]. 

 

ʇʦʚʝʨʭʥʷ ʚʝʨʩʪʚ ʪʨʘʚʝʨʪʠʥʫ ʤʘʻ ʚʠʛʣʷʜ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʣʦʱʘʜʦʢ, ʪʝʨʘʩ 

ʪʘ ʥʘʧʣʠʚʽʚ, ʱʦ ʩʧʫʩʢʘʶʪʴʩʷ ʩʪʫʧʝʥʴʢʘʤʠ ʚ ʥʘʧʨʷʤʢʫ ʛʠʨʣʘ ʙʘʣʦʢ. ʄʽʥʝʨʘʣʠ, ʟ 

ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʧʦʨʦʜʘ, ʫʪʚʦʨʶʶʪʴ ʣʫʩʢʦʧʦʜʽʙʥʽ, ʪʘʙʣʠʪʯʘʩʪʽ ʘʛʨʝʛʘʪʠ, ʱʽʪʢʠ, 

ʢʽʨʢʠ ʽ ʚʠʮʚʽʪʠ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʨʽʜ, ʟ ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʘ ʜʘʤʙʘ. ɺʽʜʢʣʘʜʠ ʪʨʘʚʝʨʪʠʥʫ ʚ 

ʜʽʣʷʥʢʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ (ʥʘ ʚʽʜʩʪʘʥʽ 5-15 ʤ ʚʽʜ ʜʞʝʨʝʣ ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ 

ʚʦʜʠ) ʩʷʛʘʶʪʴ ʚ ʰʠʨʠʥʫ ʙʣʠʟʴʢʦ 4-4,5ʤ. ɼʘʣʽ ʚʦʥʠ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʧʦ ʚʦʜʦʪʦʢʘʤ ʽ 

ʟʘʪʫʭʘʶʪʴ ʯʝʨʝʟ 30-50ʤ, ʜʝ ʧʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 2-3 ʩʤ. (ʨʠʩ. 4.51).  
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ʈʠʩ. 4.51. ʉʫʙʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʨʘʚʝʨʪʠʥʫ ʫ 

ʪʘʣʴʚʝʟʽ ʙʘʣʢʠ ɺʝʣʠʢʘ ʃʦʟʫʚʘʪʢʘ (ʘ) ʪʘ ʩʬʦʨʤʦʚʘʥʽ ʥʠʤʠ ʩʪʫʧʽʥʯʘʪʽ ʬʦʨʤʠ ʤʽʢʨʦʨʝʣʴʻʬʫ 

(ʙ). 

ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʧʦʨʦʜʘ ʙʽʣʘ, ʩʚʽʪʣʦ-ʩʽʨʘ, ʨʽʜʰʝ ʟʝʣʝʥʢʫʚʘʪʘ ʪʘ ʙʣʽʜʦ-ʨʦʞʝʚʘ. 

ʊʝʢʩʪʨʫʢʪʫʨʘ ʛʨʫʙʦ-ʰʘʨʫʚʘʪʘ, ʣʫʩʢʫʚʘʪʘ, ʧʦʨʠʩʪʘ. ʉʪʨʫʢʪʫʨʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ, 

ʧʨʠʭʦʚʘʥʦʢʨʠʩʪʘʣʽʯʥʘ (ʨʠʩ 4.52, ʘ). ʄʽʩʮʷʤʠ ʪʨʘʚʝʨʪʠʥ ʫʪʚʦʨʶʻ ʧʫʭʢʫ ʟʝʤʣʠʩʪʫ 

ʘʙʦ ʛʨʫʜʢʫʚʘʪʫ ʤʘʩʫ ʥʝʟʮʝʤʝʥʪʦʚʘʥʠʭ ʯʘʩʪʦʯʦʢ ʚʩʝʨʝʜʠʥʽ ʧʘʯʦʢ ʱʽʣʴʥʦʾ ʙʫʜʦʚʠ 

ʘʙʦ ʥʘ ʾʭ ʧʦʚʝʨʭʥʽ. ʋ ʬʦʨʤʫʚʘʥʥʽ ʚʽʜʩʣʦʥʝʥʴ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʨʽʟʥʦʚʝʣʠʢʽ ʫʣʘʤʢʠ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʟʽ ʩʭʠʣʽʚ ʫʧʦʨʥʦʾ ʧʨʠʟʤʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʪʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ, ʧʦʢʨʠʪʠʭ ʢʽʨʢʘʤʠ, ʱʽʪʢʘʤʠ ʪʘ ʚʠʮʚʽʪʘʤʠ ʭʝʤʦʛʝʥʥʠʭ 

ʢʘʨʙʦʥʘʪʽʚ (ʨʠʩ. 4.52, ʙ). ʂʘʨʙʦʥʘʪʥʠʡ ʩʢʣʘʜ ʘʛʨʝʛʘʪʽʚ ʧʽʜʪʚʝʨʜʞʫʻ ʙʫʨʭʣʠʚʘ 

ʨʝʘʢʮʽʷ  ʟ ʨʦʟʯʠʥʦʤ ʅCl. 

        

   ʘ      ʙ 

ʈʠʩ. 4.52. ʊʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʽ ʢʘʨʙʦʥʘʪʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ: ʘ ï ʤʘʣʦʧʦʪʫʞʥʽ 

ʚʝʨʩʪʚʠ ʪʨʘʚʝʨʪʠʥʫ, ʯʘʩʪʢʦʚʦ ʟʘʙʘʨʚʣʝʥʽ ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ, ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ; ʙ - ʢ̔ ʨʢʘ 
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ʢʘʨʙʦʥʘʪʽʚ ʥʘ ʛʣʠʙʽ ʟʘʣʽʟʠʩʪʦʛʦ ʢʚʘʨʮʠʪʫ. ʊʘʣʴʚʝʛ ʙʘʣʢʠ ʫ ʧʽʜʥʽʞʞʷ ʫʧʦʨʥʦʾ ʧʨʠʟʤʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ çʎɻɿʂè. 

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʧʦʨʦʜʘ ʤʘʻ ʙʽʣʠʡ ʟ ʢʦʨʠʯʥʝʚʠʤ ʚʽʜʪʽʥʢʦʤ ʢʦʣʽʨ, ʰʘʨʫʚʘʪʘ, 

ʤʽʩʮʷʤʠ ʧʣʷʤʠʩʪʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʫʩʪʦʪ (ʨʠʩ. 4.53). ʐʘʨʫʚʘʪʽʩʪʴ ʟʫʤʦʚʣʝʥʘ 

ʪʦʥʢʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʤʽʢʨʦʚʝʨʩʪʚ ʧʨʠʭʦʚʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʘʨʙʦʥʘʪʫ, ʛʣʠʥʠʩʪʠʭ 

ʤʽʥʝʨʘʣʽʚ ʪʘ ʛʝʪʠʪʫ. ɼʽʣʷʥʢʘʤʠ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʽ ʤʽʥʝʨʘʣʠ ʫʪʚʦʨʶʶʪʴ 

ʢʦʥʮʝʥʪʨʠʯʥʦ-ʟʦʥʘʣʴʥʽ ʥʘʪʽʯʥʽ ʘʛʨʝʛʘʪʠ. 

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ: ʛʦʣʦʚʥʠʤ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʤ ʤʽʥʝʨʘʣʦʤ ʪʨʘʚʝʨʪʠʥʫ 

ʷʚʣʷʻʪʴʩʷ ʢʘʣʴʮʠʪ, ʘʨʘʛʦʥʽʪ; ʚʪʦʨʠʥʥʽ ʤʽʥʝʨʘʣʠ - ʢʚʘʨʮ, ʙʽʦʪʠʪ, ʛʝʪʠʪ; ʚʘʞʢʽ - ʨʫʪʠʣ, 

ʤʘʛʥʝʪʠʪ, ʤʘʨʪʠʪ, ʭʣʦʨʠʪ. ʈʝʣʽʢʪʦʚʽ ʫʣʘʤʢʠ ʚʤʽʱʫʶʯʠʭ ʧʦʨʽʜ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʝʨʥʘʤʠ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʫ, ʛʨʘʥʽʪʽʚ ʪʦʱʦ. 

 

               

ʘ                                                              ʙ 

ʈʠʩ. 4.53. ʊʨʘʚʝʨʪʠʥ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ: ʘ ï ʤʽʢʨʦʰʘʨʫʚʘʪʠʡ; ʙ ï ʢʦʥʮʝʥʪʨʠʯʥʦ-

ʟʦʥʘʣʴʥʠʡ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ. ʧʫʩʪʦʪ. ʇʨʦʟʦʨʠʡ ʰʣʽʬ, ʥʽʢʦʣʽ ʧʘʨʘʣʝʣʴʥʽ, ʟʙʽʣʴʰʝʥʥʷ 

25ʍ. 

 

ʂʘʨʙʦʥʘʪʠ ʤʦʣʦʯʥʦ-ʙʽʣʽ, ʨʦʞʝʚ,̔ ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʽ ʚʽʜ ʜʦʤʽʰʢʽʚ ʛʝʪʠʪʫ, 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝʟʘʙʘʨʚʣʝʥʽ ʚʠʜʽʣʝʥʥʷ. ʂʨʠʩʪʘʣʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʽʜʢʦ. ʆʩʥʦʚʥʘ 

ʬʦʨʤʘ ʘʛʨʝʛʘʪʽʚ ï ʩʬʝʨʦʾʜ. ʉʢʫʧʯʝʥʥʷ ʩʬʝʨʦʾʜʽʚ ʫʪʚʦʨʶʶʪʴ ʥʘʪʽʯʥʽ ʬʦʨʤʠ (ʨʠʩ. 

4.54, ʘ) ʪʘ ʢʽʨʢʠ, ʱʽʪʢʠ ʽ ʧʣʽʚʢʠ (ʨʠʩ. 4.54, ʙ). 
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                                   ʘ                                                            ʙ 

ʈʠʩ. 4.54. ʌʦʨʤʠ ʚʠʜʽʣʝʥʥʷ ʢʘʨʙʦʥʘʪʽʚ: ʘ ï ʩʬʝʨʦʾʜʘʣʴʥʽ ʥʘʪʽʯʥʽ ʘʛʨʝʛʘʪʠ; ʙ ï 

ʢʽʨʢʠ, ʱʽʪʢʠ ʽ ʧʣʽʚʢʠ. ɹʽʥʦʢʫʣʷʨ, ʟʙʽʣʴʰʝʥʥʷ: ʘ- 300ʍ; ʙ - 200ʍ.  

 

 

ɽʣʝʤʝʥʪ 
ɺʤʽʩʪ, % 

ɺʤʽʩʪ ʩʧʦʣʫʢ, % 
ʚʘʛʦʚʠʡ ʘʪʦʤʥʠʡ 

C 21.50 29.15 CO2 78.77 

Si 0.38 0.22 SiO2 0.81 

S 0.20 0.10 SO3 0.50 

Cl 0.82 0.38  0.00 

Ca 13.66 5.55 CaO 19.11 

O 63.45 64.60   

ɿʘʛʘʣʦʤ 100.00    

 

ʇʽʜ ʝʣʝʢʪʨʦʥʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ ʥʘʪʽʯʥʽ ʬʦʨʤʠ ʢʘʨʙʦʥʘʪʽʚ ʤʘʶʪʴ ʚʠʛʣʷʜ 

ʛʨʫʜʢʫʚʘʪʠʭ ʘʛʨʝʛʘʪʽʚ, ʥʘʧʣʠʚʽʚ, ʩʪʷʞʽʥʴ, ʩʬʝʨʦʾʜʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ 

ʧʨʠʭʦʚʘʥʦʢʨʠʩʪʘʣʽʯʥʦʾ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ (ʨʠʩ. 4.55). ɿʘ ʜʘʥʠʤʠ ʤʽʢʨʦʟʦʥʜʦʚʦʛʦ 

ʘʥʘʣʽʟʫ, ʾʭ ʩʢʣʘʜ ʚʽʜʧʦʚʽʜʘʻ ʢʘʣʴʮʠʪʫ. ʄʦʞʣʠʚʽ ʜʦʤʽʰʢʠ ʦʧʘʣʫ, ʛʽʧʩʫ, ʛʘʣʦʛʝʥʽʜʽʚ. 

ʈʠʩ. 4.55. ʅʘʪ̔ʯʥʽ ʘʛʨʝʛʘʪʠ  

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʢʘʣʴʮʠʪʫ. 
(ʬʦʪʦ ʟʨʦʙʣʝʥʦ ʥʘ ʨʘʩʪʨʦʚʦʤʫ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ɯɻʅ ʅɸʅ ʋʢʨʘʾʥʠ).  
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ʋʣʘʤʢʦʚʽ ʟʝʨʥʘ ʛʝʤʘʪʠʪʫ (ʤʘʨʪʠʪʫ) ʟ ʤʘʪʝʨʽʘʣʫ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʧʦʢʨʠʪʽ 

ʟʦʥʘʣʴʥʦʶ ʦʪʦʨʦʯʢʦʶ ʛʽʧʝʨʛʝʥʥʦʛʦ ʛʝʪʠʪʫ (ʣʽʤʦʥʽʪʫ) (ʨʠʩ.4.56, ʙ). 

 

   
 

ɽʣʝʤʝʥʪ 
ɺʤʽʩʪ, %  

ɽʣʝʤʝʥʪ 
ɺʤʽʩʪ, % ɺʤʽʩʪ ʩʧʦʣʫʢ, 

 % ʚʘʛʦʚʠʡ ʘʪʦʤʥʠʡ  ʚʘʛʦʚʠʡ ʘʪʦʤʥʠʡ 

C 17.14 25.41  Fe 69.94 40.00 Fe2O3 100.00 

S 0.34 0.19  O 30.06 60.00   

Cl 0.30 0.15  ɿʘʛʘʣʦʤ 100.00    

Ca 25.75 11.43  ʙ 

O 56.46 62.82  ʈʠʩ. 4.56. ʂʽʨʢʠ ʽ ʛʨʫʜʢʫʚʘʪʽ ʥʘʪʽʯʥʽ ʘʛʨʝʛʘʪʠ 

ʢʘʨʙʦʥʘʪʽʚ (ʘ) ʟ ʫʣʘʤʢʦʚʠʤʠ ʟʝʨʥʘʤʠ ʛʝʤʘʪʠʪʫ ʚ 

çʩʦʨʦʯʮʽè ʛʽʧʝʨʛʝʥʥʦʛʦ ʛʝʪʠʪʫ (ʙ). (ʬʦʪʦ 

ʟʨʦʙʣʝʥʦ ʥʘ ʨʘʩʪʨʦʚʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ ɯɻʅ ʅɸʅ 

ʋʢʨʘʾʥʠ). 

ɿʘʛʘʣʦʤ 100.00   

ʘ  

 

ʋ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ ʪʨʘʚʝʨʪʠʥʫ ʜʦʤʽʥʫʻ CaO (48,73%), ʥʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ 

SiO2.(4,44%), ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ MgO (0,56%). ɺʽʜʤʽʯʘʻʪʴʩʷ ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ 

ʟʘʣʽʟʘ:FeO (1,07%) ʪʘ Fe2O3 (0,96%). ɺʪʨʘʪʠ ʧʨʠ ʧʨʦʞʘʨʶʚʘʥʥʽ ʩʢʣʘʣʠ 43,24%. 

ʈʝʟʫʣʴʪʘʪʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʨʘʚʝʨʪʠʥ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ. 

ʌʘʟʦʚʠʡ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʘʨʘʛʦʥʽʪʦʤ (Arg, ˉ ʢʘʨʪ.75-2230), ʢʘʣʴʮʠʪʦʤ (Cal, ˉ ʢʘʨʪ.72-1937) ʽ ʢʚʘʨʮʝʤ Qz 

(ʨʠʩ. 4.57). ɺ ʜʫʞʝ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʫʪʥʽʡ ʧʽʨʠʪ (Py). ʈʝʥʪʛʝʥʦʛʨʘʤʘ 

ʧʽʜʪʚʝʨʜʞʫʻ ʨʝʟʫʣʴʪʘʪʠ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ,ʟʦʢʨʝʤʘ ʥʘʷʚʥʽʩʪʴ ʫ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʘʨʘʛʦʥʽʪʫ ʫ ʩʢʣʘʜʽ ʪʨʘʚʝʨʪʠʥʫ. 
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ʈʠʩ. 4.57. ʈʝʥʪʛʝʥʦʛʨʘʤʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ʪʨʘʚʝʨʪʠʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʢʘʨʙʦʥʘʪʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʪʘ ʽʥʰʠʭ ʦʩʘʜʽʚ 

ʫ ʪʘʣʴʚʝʟʽ ʙʘʣʢʠ ɺʝʣʠʢʘ ʃʦʟʫʚʘʪʢʘ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.4.6. 

 

ʊʘʙʣʠʮʷ 4.6 

ɽʣʝʤʝʥʪʠ-ʜʦʤʽʰʢʠ ʫ ʩʢʣʘʜʽ ʪʨʘʚʝʨʪʠʥʫ ʙʘʣʢʠ ɺʝʣʠʢʘ ʃʦʟʫʚʘʪʢʘ, ʟʘ ʜʘʥʠʤʠ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ( ʤʛ/ʢʛ) 

ˉ ʧʨ. H, ʤ Ni Cr  Cu Pb Sc Ba Y Mn Co Ti  V Zr  Nb Ga Be Yb 

1 87 20 20 20 10 10 100 30 400 3 1000 40 80 1 4 2 2 

2 81 3 2 5 2 0 0 0 400 0 10 5 0 0 0 0 0 

3 77 20 40 20 10 20 300 40 400 3 2000 40 200 2 4 2 3 

ʇʨʠʤ̔ʪʢʠ: 1. ɸʥʘʣʽʟʦʤ ʥʝ ʚʩʪʘʥʦʚʣʝʥʽ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ: P, Ag, Hd, Bi. 2. H - ʚʠʩʦʪʘ ʥʘʜ 

ʨʽʚʥʝʤ ʤʦʨʷ. ɺʽʜʩʪʘʥʴ ʤʽʩʮʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʽʜ ʫʧʦʨʥʦʾ ʧʨʠʟʤʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ: ʧʨ. 1 - 3 ʤ; ʧʨ. 2 - 

20 ʤ; ʧʨ. 3 ï 200 ʤ. ʄʘʪʝʨʽʘʣ ʧʨʦʙ: ʧʨ. 1 ï ʩʫʛʣʠʥʢʠ ʟʽ ʟʥʘʯʥʦʶ ʜʦʤʽʰʢʦʶ ʯʦʨʥʦʟʝʤʫ; ʧʨ. 2 ï 

ʪʨʘʚʝʨʪʠʥ; ʧʨ. 3 ï ʟʘʧʽʩʦʯʝʥʽ ʩʫʛʣʠʥʢʠ ʟ ʯʦʨʥʦʟʝʤʦʤ. 

 

ɿ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʠʡ ʪʨʘʚʝʨʪʠʥ ʤʘ̒ ʩʫʪʪʻʚʽ ʛʝʦʭʽʤʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴ ʡʦʛʦ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʫ ʨʘʡʦʥʽ 

ʜʦʩʣʽʜʞʝʥʴ. ʇʦʨʦʜʘ ʟʙʘʛʘʯʝʥʽ ʣʠʰʝ CaO ʽ ʪʽʣʴʢʠ ʟʘ ʚʤʽʩʪʦʤ Mn ʩʭʦʞʘ ʟ ʽʥʰʠʤʠ 
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ʦʩʘʜʢʘʤʠ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. ɺʤʽʩʪ ʦʩʪʘʥʥʽʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʥʘʯʥʦ ʥʠʞʯʠʡ, ʘ 

Sc, Ba, Y, Co, Zr, Nb, Ga, Be, Yb ʚʟʘʛʘʣʽ ʥʝ ʚʠʟʥʘʯʝʥʽ ʩʧʝʢʪʨʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʢʘʨʙʦʥʘʪʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʚʠʷʚʠʣʠʩʷ ʟʥʘʯʥʦ çʯʠʩʪʽʰʠʤʠè ʟʘ ʨʽʚʥʝʤ ʷʢ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (Ni, Cr, Cu, Pb, Ti, V, Co), ʪʘʢ ʽ ʨʽʜʢʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ (Sc, Y,Zr, 

Nb, Ga, Be, Yb). 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʯʠʩʪʦʪʫ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ 

ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʙʝʟ ʫʯʘʩʪʽ ʫ ʥʠʭ ʜʦʤʽʰʦʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʋ ʧʨʦʮʝʩʽ 

ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʚʝʨʪʠʥʫ ʙʝʨʝ ʫʯʘʩʪʴ ʩʫʪʦ ʛʽʜʨʦʢʘʨʙʦʥʘʪ ʢʘʣʴʮʽʶ, ʷʢʠʡ ʧʽʜ ʚʧʣʠʚʦʤ 

ʟʤʽʥʠ ʪʝʨʤʦ-ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʥʝʨʦʟʯʠʥʥʠʡ ʢʘʨʙʦʥʘʪ ʢʘʣʴʮʽʶ, 

ʯʠʩʪʫ ʚʦʜʫ ʪʘ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ [84, 113]:  Ca(HCO3)2­CaCO3+H2O+CO2¬ 

ʋʪʚʦʨʝʥʥʷ ʪʨʘʚʝʨʪʠʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚʠʯʘʡʥʦ ʟ ʧʘʜʽʥʥʷʤ ʪʠʩʢʫ, ʧʦʚ'ʷʟʘʥʦʛʦ 

ʟ ʚʠʭʦʜʦʤ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘ ʧʦʚʝʨʭʥʶ. ɺʦʥʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʩʠʤʽʣʷʮʽʻʶ 

ʚʠʜʽʣʝʥʦʛʦ CO2 ʨʦʩʣʠʥʘʤʠ ʘʙʦ ʜʠʬʫʟʽʻʶ ʚ ʘʪʤʦʩʬʝʨʫ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʫʭʫ 

ʚʦʜʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʭʽʤʽʯʥʘ ʨʝʘʢʮʽʷ, ʚ ʷʢʽʡ ʚʠʜʽʣʷʻʪʴʩʷ ʥʝʨʦʟʯʠʥʥʠʡ ʫ 

ʚʦʜʽ ʢʘʨʙʦʥʘʪ ʢʘʣʴʮʽʶ [84, 113]. 

ɿ ʪʘʙʣʠʮʽ ʪʘʢʦʞ ʚʠʜʥʦ, ʱʦ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʧʨʦʙʘʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

ʚʝʨʰʠʥʠ ʜʦ ʛʠʨʣʘ ʙʘʣʢʠ. ʅʘ ʜʽʣʷʥʢʘʭ ʩʫʯʘʩʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʚʝʨʪʠʥʦʚʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʴ ʚʤʽʩʪ ʤʘʡʞʝ ʫʩʽʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʨʽʟʢʦ ʧʘʜʘʻ ʽ ʥʘʚʽʪʴ ʜʦʩʷʛʘʻ ʥʫʣʷ, ʘ 

ʚ ʥʘʧʨʷʤʢʫ ʜʦ ʛʠʨʣʘ ʙʘʣʢʠ ʟʥʦʚʫ ʟʨʦʩʪʘʻ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʯʠʥʝʥʥʷ ʪʘ 

ʚʠʤʠʚʘʥʥʷ ʟ ʦʩʘʜʫ ʦʢʨʝʤʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʦʜʦʶ, ʱʦ ʜʝʧʦʥʫʻ ʟ ʚʠʷʚʣʝʥʠʭ 

ʜʞʝʨʝʣ. ʈʦʟʯʠʥʝʥʥʷ ʤʘʣʦ ʚʠʙʽʨʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʦʩʢʽʣʴʢʠ ʚʤʽʩʪ Ni, Cu, Pb, Mn, Co,V, 

Ga ʽ Be ʚ ʦʩʘʜʘʭ ʥʝ ʟʤʽʥʠʚʩʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʚʦʜʘ, ʱʦ ʮʠʨʢʫʣʶʻ ʚ ʦʙʦʨʦʪʥʦʤʫ ʮʠʢʣʽ ɻɿʂ ʟʙʘʛʘʯʝʥʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʨʦʟʯʠʥʥʠʤʠ ʩʦʣʷʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʛʽʜʨʦʢʘʨʙʦʥʘʪʦʤ ʢʘʣʴʮʽʶ 

Ca(HCO3)2. ɿʥʘʯʥʽ ʦʙʩʷʛʠ ʜʝʧʦʥʫʚʘʥʥʷ ʾʾ ʟ ʦʙôʻʤʫ ʭʚʦʩʪʦʩʭʦʚʠʱ ʫ ʛʝʦʣʦʛʽʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʨʠʚʦʜʷʪʴ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʩʫʯʘʩʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʦʩʘʜʢʦʫʪʚʦʨʝʥʥʷ. ʈʦʟʚʘʥʪʘʞʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʪʘ ʟʤʽʰʘʥʠʭ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ 

ʚʦʜ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʩʘʜʞʝʥʥʷʤ ʨʦʟʯʠʥʝʥʠʭ ʩʦʣʝʡ. ʁʦʤʫ 

ʩʧʨʠʷʻ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨ, pH ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʥʘʩʣʽʜʦʢ 

ʚʠʧʘʨʶʚʘʥʥʷ ʚʦʜʠ. ʂʘʨʙʦʥʘʪʥʘ ʧʦʨʦʜʘ, ʫʪʚʦʨʝʥʘ ʟ ʚʫʛʣʝʢʠʩʣʠʭ ʜʞʝʨʝʣ, ʤʦʞʝ ʙʫʪʠ 

https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B4%D0%B7%D0%B5%D0%BC%D0%BD%D1%96_%D0%B2%D0%BE%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%83%D0%B7%D1%96%D1%8F
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ʚʽʜʥʝʩʝʥʘ ʜʦ ʪʨʘʚʝʨʪʠʥʫ. ɼʦʩʣʽʜʞʝʥʽ ʪʨʘʚʝʨʪʠʥʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʜʞʝʨʝʣ ʫ 

ʬʫʥʜʘʤʝʥʪʽ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɻɿʂ ʽ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʻ ʪʝʭʥʦʛʝʥʥʦ-

ʧʨʠʨʦʜʥʠʤʠ. ɺʦʥʠ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʜʝʥʥʽʡ ʧʦʚʝʨʭʥʽ ʚʠʢʣʶʯʥʦ ʚ ʟʦʥʽ ʚʠʪʦʢʫ ʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʚʦʜʠ ɻɿʂ. ɿʤʽʥʘ ʫʤʦʚ ʚ ʤʽʩʮʷʭ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʧʦʜʽʙʥʘ ʜʦ ʫʤʦʚ ʫʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʪʨʘʚʝʨʪʠʥʫ [112, 113, 117]. 

ɺʝʨʩʪʚʠ ʪʨʘʚʝʪʨʠʥʽʚ ʫ ʂʨʠʚʦʨʽʟʴʢʦʤʫ ʙʘʩʝʡʥʽ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʙʽʣʷ ʧʽʜʥʽʞʞʷ 

ʜʘʤʙ ʭʚʦʩʪʦʭʦʚʠʱ. ʅʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ʧʦʪʦʢʽʚ ʧʦʪʫʞʥʽʩʪʴ ʚʝʨʩʪʚ ʪʨʘʚʝʨʪʠʥʫ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʧʨʦʪʝ ʤʘʩʰʪʘʙʠ ʧʨʦʷʚʽʚ ʽ ʪʦʯʦʢ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʨʦʟʰʠʨʶʶʪʴʩʷ. ʇʨʦʷʚʠ 

ʩʫʯʘʩʥʠʭ ʧʨʠʨʦʜʥʦ ʪʝʭʥʦʛʝʥʥʠʭ ʢʘʨʙʦʥʘʪʽʚ ʚʠʷʚʣʝʥʽ ʪʘʢʦʞ ʚ ʟʦʥʘʭ ʚʧʣʠʚʫ 

ʭʚʦʩʪʦʩʭʦʚʠʱ, ʚʽʜʚʘʣʽʚ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʫʩʽʭ ɻɿʂ ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʙʘʩʝʡʥʫ.  

ʊʘʢ ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ ʧʦʩʪʽʡʥʦʛʦ ʚʦʜʦʪʦʢʫ ʫ ʪʘʣʴʚʝʟʽ ʙʘʣʢʠ ʇʝʪʨʠʢʽʚʢʠ ʧʦʙʣʠʟʫ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʥɻɿʂ ʤʽʩʪʷʪʴ ʢʘʨʙʦʥʘʪʥʽ ʢʽʨʢʠ, ʜʨʫʟʠ, ʱʽʪʢʠ, ʚʠʮʚʽʪʠ ʥʘ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʘʭ ʽ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʦʩʘʜʫ ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʭ ʢʣʘʩʘʭ ʚʽʜ 0,45 

ʤʤ ʜʦ 5 ʤʤ (ʨʠʩ. 4.58 ʘ, ʙ). ɺ ʙʘʣʮʽ ʧʦʙʣʠʟʫ ʩ. ʏʘʙʘʥʦʚʝ, ʧʝʨʝʢʨʠʪʽʡ ʚʽʜʚʘʣʘʤʠ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ɻʘʥʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ ʇʥɻɿʂ ʚ ʦʩʘʜʘʭ ʧʦʩʪʽʡʥʦʛʦ ʚʦʜʦʪʦʢʫ 

ʢʘʨʙʦʥʘʪʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʢʣʘʜʘʶʪʴ ʜʦ 80% ʜʦʥʥʦʛʦ ʤʫʣʫ. ɸʣʶʚʽʡ ʨ. ʉʘʢʩʘʛʘʥʴ ʚ 

ʟʦʥʽ ʚʧʣʠʚʫ ʰʘʭʪʠ çʆʢʪʷʙʨʩʴʢʘè ʽ ʨ. ɯʥʛʫʣʝʮʴ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɯʥɻɿʂ 

ʤʽʩʪʷʪʴ ʘʨʘʛʦʥʽʪ ʫ ʚʠʛʣʷʜʽ ʢʽʨʦʢ ʜʨʫʟʦʯʦʢ ʥʘ ʧʦʚʝʨʭʥʽ ʢʚʘʨʮʫ, ʤʘʛʥʝʪʠʪʫ ʪʘ ʽʥʰʠʭ 

ʤʽʥʝʨʘʣʽʚ ʦʩʘʜʫ (ʨʠʩ. 4.58 ʚ, ʛ).  

ɺ ʦʩʘʜʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʪʦʢʽʚ ʚ ʨʘʡʦʥʽ ʚʽʜʚʘʣʽʚ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚ 

ʢʘʨʙʦʥʘʪʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʘ ʟʥʘʯʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʢʨʝʤʝʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʠʭ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ (ʨʠʩ.4.59). 
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ʈʠʩ. 4.58. ʑʽʪʢʠ ʽ ʢʽʨʢʠ ʢʘʣʴʮʠʪʫ (ʘ, ʙ) ʽ ʘʨʘʛʦʥʽʪʫ (ʚ, ʛ) ʫ ʜʦʥʥʦʤʫ ʦʩʘʜʽ ʙʘʣʦʢ 

ʇʝʪʨʠʢʽʚʢʘ (ʘ) -3 ʤʤ, ʏʘʙʘʥʦʚʝ (ʙ), ʨʽʯʦʢ ʉʘʢʩʘʛʘʥʴ (ʚ) ʽ ɯʥʛʫʣʝʮʴ (ʛ). ɹʽʥʦʢʫʣʷʨ, 

ʟʙʽʣʴʰʝʥʥʷ: ʘ, ʙ ï 20ʍ; ʚ, ʛ ï 80ʍ. 
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ʈʠʩ. 4.59. ʉʢʫʧʯʝʥʥʷ ʢʨʝʤʝʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ ʫ ʜʦʥʥʦʤʫ 

ʦʩʘʜʽ ʩʫʯʘʩʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʪʦʢʽʚ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. (ʬʦʪʦ ʟʨʦʙʣʝʥʦ ʥʘ 

ʨʘʩʪʨʦʚʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ ɯɻʅ ʅɸʅ 

ʋʢʨʘʾʥʠ). 

 

 

ʉʧʽʣʴʥʝ ʟʥʘʭʦʜʞʝʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ ʭʝʤʦʛʝʥʥʠʭ ʽ ʦʨʛʘʥʦʛʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʦʥʥʦʛʦ ʦʩʘʜʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʦʙʫʤʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʫʯʘʩʥʦʾ 

ʛʝʦʝʢʦʩʠʩʪʝʤʠ. ɿʥʘʯʥʽ ʦʙʩʷʛʠ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʠʭ ʚʘʧʥʷʢʽʚ ʥʘʢʦʧʠʯʝʥʽ ʫ ʚʽʜʚʘʣʘʭ 

ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʂʨʠʚʙʘʩʫ. ɺʦʥʠ ʨʦʟʯʠʥʷʶʪʴʩʷ ʜʦʱʦʚʦʶ ʚʦʜʦʶ, ʱʦ 

ʥʘʧʦʚʥʶʶʪʴ ʯʠʩʣʝʥʥʽ ʤʽʣʢʽ ʜʦʙʨʝ ʘʝʨʦʚʘʥʽ ʧʨʦʪʦʯʥʽ ʚʦʜʦʡʤʠ ʟ 

ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʦʶ ʚʦʜʦʶ. ɺ ʜʘʥʠʭ ʫʤʦʚʘʭ ʭʝʤʦʛʝʥʥʝ ʦʩʘʜʞʝʥʥʷ ʢʘʨʙʦʥʘʪʽʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ ʦʩʦʙʣʠʚʦʛʦ ʢʨʝʤʝʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʢʣʘʜʫ.  

ɺ ʮʽʣʦʤʫ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʽ ʪʨʘʚʝʨʪʠʥʠ, ʢʘʨʙʦʥʘʪʥʽ ʱʽʪʢʠ, ʜʨʫʟʦʯʢʠ, 

ʚʠʮʚʽʪʠ ʽ ʚʦʜʦʨʦʩʪʽ ʻ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʦʶ, ʘʣʝ ʨʝʛʽʦʥʘʣʴʥʦ ʧʦʰʠʨʝʥʦʶ 
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ʦʟʥʘʢʦʶ ʩʫʯʘʩʥʦʾ ʛʝʦʝʢʦʩʠʩʪʝʤʠ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. ɰʭ ʧʦʰʠʨʝʥʥʷ ʻ ʣʦʛʽʯʥʠʤ 

ʥʘʩʣʽʜʢʦʤ ʧʝʨʝʥʝʩʝʥʥʷ ʚʘʛʦʤʠʭ ʦʙʩʷʛʽʚ ʨʦʟʢʨʠʚʥʠʭ  ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʠʭ ʚʘʧʥʷʢʽʚ 

ʟ ʨʦʟʢʨʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚʠʜʦʙʫʚʥʠʭ ʢʘʨôʻʨʽʚ ʜʦ ʚʽʜʚʘʣʽʚ ʟ ʥʘʩʪʫʧʥʠʤ ʨʦʟʯʠʥʝʥʥʷʤ 

ʽ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷʤ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʨʦʜʥʠʭ ʽ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʘʩʦʮʽʘʮʽʷʭ. 

ʋ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʧʦʨʦʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʚʝʨʭʥʴʦʛʦ ʧʽʜʨʝʛʽʦʷʨʫʩʫ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʽʜʜʽʣʫ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʅʘ 

ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ʜʽʣʷʥʢʠ ʾʭ ʧʦʰʠʨʝʥʥʷ ʦʙʤʝʞʫʶʪʴʩʷ ʤʝʨʝʞʦʶ ʙʘʣʦʢ, ʜʝ ʚʦʥʠ 

ʣʦʢʘʣʴʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴ ʩʫʛʣʠʥʢʠ ʣʝʩʦʧʦʜʽʙʥʽ ʞʦʚʪʦ-ʙʫʨʽ, ʧʘʣʝʚʽ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʨʝʣʽʢʪʦʚʠʭ ˇʨʫʥʪʽʚ. ʈʘʟʦʤ ʟ ʧʝʨʣʘʤʠ ʘʨʘʛʦʥʽʪʫ [34], ʨʫʜʥʠʤʠ ʛʨʘʫʚʘʢʘʤʠ [113], 

ʪʨʘʚʝʨʪʠʥʠ ʜʦʧʦʚʥʶʶʪʴ ʧʝʨʝʣʽʢ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʱʦ ʚ 

ʩʫʯʘʩʥʫ ʛʝʦʣʦʛʽʯʥʫ ʝʧʦʭʫ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʤʝʞʘʭ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʉʫʯʘʩʥʽ 

ʚʽʜʢʣʘʜʠ ʻ ʦʜʥʽʻʶ ʽʟ ʩʢʣʘʜʦʚʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʬʦʨʤʘʮʽʡ [77] , ʱʦ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʧʦʯʘʣʠ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʽʟ ʨʦʟʚʠʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʍʍ ʩʪ. 

ʊʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʽ ʪʨʘʚʝʨʪʠʥʠ ʂʨʠʚʦʨʽʞʞʷ ʤʘʶʪʴ ʚʠʩʦʢʽ ʪʝʧʣʦ,- ʪʘ 

ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʜʦʚʽʣʴʥʠʡ ʜʝʢʦʨʘʪʠʚʥʠʡ ʚʠʛʣʷʜ ʪʘ ʜʫʞʝ ʥʠʟʴʢʠʡ, ʜʦ 

ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ, ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʽʥʰʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

 

4.5. ʆʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʚ ʤʝʞʘʭ ɻʣʝʶʚʘʪʩʴʢʦʾ 

ʜʽʣʷʥʢʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 3D ʤʦʜʝʣʁʚʘʥʥʷ 

 

ʅʘʷʚʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʛʝʦʣʦʛʽʯʥʦʾ ʚʠʚʯʝʥʦʩʪʽ 

ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʥʘʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʫʚʘʪʠ ʦʙôʻʤʥʫ ʤʦʜʝʣʴ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ 

ʪʘ ʨʝʣʴʻʬʫ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ɼʘʥʘ ʤʦʜʝʣʴ ʙʫʜʫʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʣʦʥʦʢ ʛʽʜʨʦʩʧʦʩʪʝʨʝʞʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʚʢʦʣʦ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ çʎɻɿʂè (ʜʦʜʘʪʦʢ 3). 

ʄʝʪʦʶ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʘʣʷʛʘʥʥʷ ʪʘ 

ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʥʘ ʤʝʞʽ ɺʽʣʴʥʦʛʽʨʩʴʢʦʾ ʪʘ ʐʠʨʦʢʽʚʩʴʢʦʾ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʠʭ ʟʦʥ, ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʽ ʭʘʨʘʢʪʝʨʫ 
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ʨʝʣʴʻʬʫ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ʇʨʦʩʪʦʨʦʚʘ ʤʦʜʝʣʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ 

ʦʙôʻʢʪʠʚʥʦ ʪʘ ʨʽʟʥʦʩʪʦʨʦʥʥʴʦ ʦʮʽʥʠʪʠ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʢʘʡʥʦʟʦʶ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜ ʧʘʣʝʦʛʝʥʫ ʜʦ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʦʙʫʜʦʚʘ 3ʜ ʤʦʜʝʣʽ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Micromine. ʎʷ 

ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ɻɻɯʉ) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʽʥʞʝʥʝʨʽʚ ʥʘ ʛʽʨʥʠʯʠʭ ʨʦʙʦʪʘʭ, 

ʛʝʦʣʦʛʽʚ ʪʘ ʤʘʨʢʰʝʡʜʝʨʽʚ [44, 53]. Micromine ʟʘʥʦʩʠʪʴ ʜʘʥʽ ʘʙʩʦʣʶʪʥʠʭ ʚʽʜʤʽʪʦʢ 

ʩʚʝʨʜʣʦʚʠʥ, ʾʭ ʛʣʠʙʠʥ, ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʧʦʪʫʞʥʽʩʪʴ ʦʩʘʜʦʚʠʭ ʰʘʨʽʚ ʫ ʻʜʠʥʠʡ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ (ʨʠʩ. 4.60). 

 

 

ʈʠʩ. 4.60. ɺʠʥʝʩʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʫ 3D ʧʨʦʩʪʽʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Micromine. 

1 ï ʧʦʣʦʞʝʥʥʷ ʪʘ ʥʦʤʝʨ ʩʚʝʨʜʣʦʚʠʥʠ; 2 - ʛʦʨʠʟʦʥʪʘʣʴ; 3 - ʰʘʨ ʛʣʠʥʠ ʧʽʱʘʥʦʾ ʱʽʣʴʥʦʾ 

(N2
3Q1); 4 ï ʰʘʨ ʧʽʩʢʽʚ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʭ ʢʚʘʨʮʦʚʠʭ (N1s); 5 ï ʰʘʨ ʢʘʦʣʽʥʦʚʦʾ ʟʦʥʠ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʽʚ (PZ-KZ); 6 ï ʰʘʨ ʞʦʨʩʪʚôʷʥʦ-ʩʣʶʜʠʩʪʦʾ ʟʦʥʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʛʨʘʥʽʪʽʚ (AR-KZ). 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʧʦʻʜʥʘʥʥʷ ʤʽʞ ʩʦʙʦʶ ʧʦʢʨʽʚʣʽ ʪʘ ʧʽʜʦʰʚʠ ʦʜʥʦʡʤʝʥʥʠʭ 

ʰʘʨʽʚ, ʪʘʢʠʤ ʯʠʥʦʤ ʤʠ ʦʪʨʠʤʫʻʤʦ ʾʭ ʨʦʟʨʘʭʦʚʘʥʽ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʽ ʢʦʥʪʫʨʠ. 

ɻʣʠʙʠʥʠ ʧʨʦʙʫʨʝʥʠʭ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʩʚʝʨʜʣʦʚʠʥ ʥʘʙʘʛʘʪʦ ʤʝʥʰʽ ʟʘ ʚʽʜʩʪʘʥʽ ʤʽʞ 
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ʥʠʤʠ. ʊʦʤʫ ʦʙôʻʤʥʫ ʤʦʜʝʣʴ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʙʫʜʫʚʘʣʠ ʟʙʽʣʴʰʝʥʦʶ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʨʦʟʨʽʟʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʰʘʨʦʚʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ (ʨʠʩ. 4.61).  

ʅʠʞʥʽʡ ʰʘʨ (ʨʠʩ. 4.61, ʘ) ʦʙôʻʤʥʦʾ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʦʚʝʨʭʥʶ 

ʞʦʨʩʪʚôʷʥʦʾ ʟʦʥʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ AR-KZ ʨʘʟʦʤ ʽʟ ʚʠʭʦʜʘʤʠ ʥʝʚʠʚʽʪʨʝʥʠʭ 

ʢʫʧʦʣʽʚ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ AR3. ɼʘʥʠʡ ʤʘʣʶʥʦʢ ʜʝʤʦʥʩʪʨʫʻ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʞʦʨʩʪʚôʷʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʧʦʥʠʞʝʥʠʭ ʯʘʩʪʠʥʘʭ ʨʝʣʴʻʬʫ 

ʘʨʭʝʡʩʴʢʠʭ ʧʦʨʽʜ, ʚʠʜʦʚʞʝʥʠʭ ʟ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ, ʟʛʽʜʥʦ ʟ 

ʥʘʧʨʷʤʢʦʤ ʩʠʩʪʝʤʠ ʨʦʟʣʦʤʽʚ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

ʅʘʩʪʫʧʥʠʡ ʰʘʨ (ʨʠʩ. 4.61, ʙ) ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʥʦʰʝʥʥʷ ʞʦʨʩʪʚôʷʥʦʾ AR-KZ ʪʘ 

ʢʘʦʣʽʥʦʚʦʾ ʟʦʥ ʚʠʚʽʪʨʶʚʘʥʥʷ PZ-KZ. ɿ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʱʦ ʢʘʦʣʽʥʦʚʘ ʟʦʥʘ ʧʨʘʢʪʠʯʥʦ 

ʧʦʚʪʦʨʶʻ ʟʦʥʫ ʨʦʟʚʠʪʢʫ ʞʦʨʩʪʚʠ, ʘʣʝ ʟʘʡʤʘʻ ʜʝʱʦ ʙʽʣʴʰʫ ʪʝʨʠʪʦʨʽʶ ʧʦ ʢʨʘʷʤ, 

ʧʦʰʠʨʶʶʯʠʩʴ ʪʘʢʦʞ ʥʘ ʧʣʦʱʽ ʨʦʟʚʠʪʢʫ ʛʨʘʥʽʪʦʾʜʥʠʭ ʢʫʧʦʣʦʽʚ. 

ʅʘʩʪʫʧʥʠʡ ʰʘʨ (ʨʠʩ. 4.61, ʚ) ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʥʦʰʝʥʥʷ ʢʘʦʣʽʥʦʚʦʛʦ ʰʘʨʫ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ PZ-KZ ʜʦ ʩʘʨʤʘʪʩʴʢʠʭ ʚʽʜʢʣʘʽʚ ʧʽʩʢʽʚ ʥʠʞʥʴʦʛʦ ʥʝʦʛʝʥʫ N1s. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʦʚʩʽʤ ʽʥʰʘ ʢʘʨʪʠʥʘ. ʉʘʨʤʘʪʩʴʢʽ ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ 

ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ ʪʘ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʦʥʠʞʝʥʫ ʜʽʣʷʥʢʫ ʫ 

ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʨʠʩʫʥʢʘ, ʱʦ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʣʽʥʽʻʶ ʽʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ ʧʦ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʩʪʫʧʦʚʝ ʦʙʤʽʣʽʥʥʷ ʥʝʦʛʝʥʦʚʦʛʦ 

ʤʦʨʷ ʪʘ ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʚʽʜʩʪʫʧʫ ʥʘ ʧʽʚʜʝʥʴ ʘʙʦ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦʾ ʪʝʯʽʾ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʯʝʨʝʟ ʱʦ ʧʽʱʘʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʚ ʨʦʟʤʠʪʠʡ. ʃʽʥʽʷ ʚʠʢʣʠʥʶʚʘʥʥʷ 

ʩʘʨʤʘʪʩʴʢʠʭ ʧʽʩʢʽʚ ʩʧʽʚʧʘʜʘʻ ʽʟ ʤʝʞʝʶ ʐʠʨʦʢʽʚʩʴʢʦʾ ʪʘ ɺʽʣʴʥʦʛʽʨʩʴʢʦʾ ʩʪʨʫʢʪʫʨʥʦ-

ʬʘʮʽʘʣʴʥʠʭ ʟʦʥ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ. ʎʝ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʟʢʫ ʟʤʽʥʫ ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ 

ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʫ ʩʘʨʤʘʪʩʴʢʦʤʫ ʧʝʨʽʦʜʽ. 

ʅʘʩʪʫʧʥʠʡ ʰʘʨ (ʨʠʩ. 4.61, ʛ) ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʥʦʰʝʥʥʷ ʥʝʦʛʝʥʦʚʠʭ ʧʽʩʢʽʚ N1s 

ʜʦ ʛʣʠʥʠ ʧʽʱʘʥʦʾ ʱʽʣʴʥʦʾ N2
3Q1. ʎʝ ʚʽʜʢʣʘʜʠ, ʧʨʦ ʷʢʽ ʥʝ ʤʘʻ ʪʦʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʾʭ 

ʚʽʢʫ ʪʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʨʝʭʽʜʥʦʛʦ ʝʪʘʧʫ ʤʽʞ ʥʝʦʛʝʥʦʚʠʤ ʪʘ ʯʝʪʚʝʨʪʠʥʥʠʤ 

ʧʝʨʽʦʜʘʤʠ ʦʩʘʜʢʦʫʪʚʦʨʝʥʥʷ. ʍʘʨʘʢʪʝʨ ʟʘʣʷʛʘʥʥʷ ʜʘʥʦʛʦ ʰʘʨʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʽʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ, ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ 

ʧʦʩʪʫʧʦʚʝ ʚʠʢʣʠʥʶʚʘʥʥʷ. 
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ʅʘʩʪʫʧʥʠʡ ʰʘʨ (ʨʠʩ. 4.62, ʜ) ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʥʦʰʝʥʥʷ ʛʣʠʥ N2
3Q1 ʚʽʢʫ ʜʦ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʆʩʪʘʥʥʽ ʧʝʨʝʢʨʠʚʘʶʪʴ ʪʝʨʠʪʦʨʽʶ ʩʫʮʽʣʴʥʠʤ ʰʘʨʦʤ, ʣʠʰʝ 

ʚ ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʚʝʣʠʢʽ ʜʽʣʷʥʢʠ ʾʭ ʚʠʢʣʠʥʶʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʦ ʽʟ ʭʘʨʘʢʪʝʨʦʤ ʜʦʯʝʪʚʝʨʪʠʥʥʦʛʦ ʨʝʣʴʻʬʫ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʘ ʩʘʤʝ 

ʧʽʜʚʠʱʝʥʥʽ ʚʽʜʤʽʪʢʠ ʮʠʭ ʜʽʣʷʥʦʢ. 

ʆʪʨʠʤʘʥʘ ʧʨʦʩʪʦʨʦʚʘ ʛʝʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʟʘ ʦʩʥʦʚʥʠʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ 

ʜʝʤʦʥʩʪʨʫʻ ʟʘʣʝʞʥʽʩʪʴ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʰʘʨʽʚ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʽʜ 

ʜʦʩʠʪʴ ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ ʨʝʣʴʻʬʫ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (ʨʠʩ. 4.63) ʪʘʢ ʩʘʤʦ, ʷʢ 

ʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢ, ʥʘ ʨʠʩ. 4.63 ʤʠ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʷʢ ʨʝʣʴʻʬ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚʽʜʟʝʨʢʘʣʶʻ ʨʝʣʴʻʬ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. 

ɿ ʨʠʩ. 4.62 ʚʠʜʥʦ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʘʣʷʛʘʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʟʘ ʨʽʟʥʠʤʠ 

ʣʽʥʽʷʤʠ ʨʦʟʨʽʟʫ. ʊʘʢ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʤʦʜʝʣʽ (ʨʠʩ. 4.64 ʘ) ʚʠʜʥʦ, ʱʦ ʪʽʣʘ 

ʩʘʨʤʘʪʩʴʢʠʭ ʧʽʩʢʽʚ ʪʘ ʱʽʣʴʥʠʭ ʧʽʱʘʥʠʭ ʛʣʠʥ N2
3Q1 ʤʘʶʪʴ ʣʽʥʟʦʚʠʜʥʫ ʬʦʨʤʫ ʽ 

ʚʠʢʣʠʥʶʶʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʨʽʯʢʠ ɯʥʛʫʣʝʮʴ, ʢʘʦʣʽʥʦʚʘ ʟʦʥʘ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ. ʋ ʚʠʛʣʷʜʽ ʣʽʥʟʦʚʠʜʥʠʭ ʪʽʣ ʟʘʣʷʛʘʶʪʴ ʨʫʩʣʦʚʽ ʨʽʯʢʦʚʽ ʪʘ ʦʟʝʨʥʽ 

ʚʽʜʢʣʘʜʠ. ɿʘʣʷʛʘʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʫ ʚʠʛʣʷʜʽ ʣʽʥʟ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʨʘʚʥʦʤʽʨʥʽʩʪʶ 

ʫʤʦʚ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʚʧʣʠʚʦʤ ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ ʨʝʣʴʻʬʫ.  

ʋ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʤʦʜʝʣʽ (ʨʠʩ. 4.64 ʙ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʟʘʣʷʛʘʥʥʷ ʫʩʽʭ ʦʩʘʜʦʚʠʭ ʰʘʨʽʚ ʟ ʥʝʚʝʣʠʢʠʤ ʢʫʪʦʤ ʥʘʭʠʣʫ ʥʘ ʟʘʭʽʜ, 

ʱʦ ʟʫʤʦʚʣʝʥʦ ʟʘʛʘʣʴʥʠʤ ʥʘʭʠʣʦʤ ʨʝʣʴʻʬʫ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʪʘ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ; ʟô̫ ʚʣʷʻʪʴʩʷ ʰʘʨ ʥʝʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ʢʘʦʣʽʥʦʚʠʭ ʛʣʠʥ.  

ɯʟ ʟʘʭʽʜʥʦʾ ʩʪʦʨʦʥʠ ʤʦʜʝʣʽ (ʨʠʩ. 4.64 ʚ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʝʡ ʦʩʘʜʦʚʠʭ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʰʘʨʽʚ ʪʘ ʟʨʦʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʛʝʦʣʦʛʽʯʥʦʛʦ 3D ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʧʦʚʥʶʶʪʴ ʩʫʯʘʩʥʽ ʫ̫ ʚʣʝʥʥʷ ʧʨʦ 

ʙʫʜʦʚʫ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʞʞʷ ʥʘ ʤʝʞʽ ʜʚʦʭ ʩʪʨʫʢʪʫʨʥʦ-

ʬʦʨʤʘʮʽʡʥʠʭ ʟʦʥ: ɺʽʣʴʥʦʛʽʨʩʴʢʦʾ ʪʘ ʐʠʨʦʢʽʚʩʴʢʦʾ, ʷʢ ʚ ʦʢʨʝʤʠʭ ʾʾ ʜʽʣʷʥʦʢ, ʪʘʢ ʽ ʥʘ 

ʚʩʽʡ ʜʦʩʣʽʜʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʟʘʛʘʣʦʤ.  
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ʈʠʩ. 4.62. ʇʦʰʘʨʦʚʘ ʦʙôʻʤʥʘ ʤʦʜʝʣʴ ʟʘʣʷʛʘʥʥʷ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝ 1 ï ʛʨʘʥʽʪʠ ʘʧʣʽʪʦʧʝʛʤʘʪʦʾʜʥʽ ʙʽʦʪʠʪʦʚʽ (AR3); 2 ï ʞʦʨʩʪʚôʷʥʦ-ʩʣʶʜʠʩʪʘ 

ʟʦʥʘ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʽʚ (AR-KZ); 3 ï ʢʘʦʣʽʥʦʚʘ ʟʦʥʘ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʽʚ 

(PZ-KZ); 4 ï ʧʽʩʢʠ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ ʢʚʘʨʮʦʚʽ (N1s); 5 - ʛʣʠʥʘ ʧʽʱʘʥʘ ʱʽʣʴʥʘ (N2
3Q1); 6 ï 

ʝʦʣʦʚʽ ʛʣʠʥʠ (Q1-2); 
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ʈʠʩ. 4.63. ʇʦʨʽʚʥʷʣʴʥʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʢʠ ʪʽ ʞ, ʱʦ ʥʘ ʨʠʩ. 4.62. 
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ʈʠʩ. 4.64. ʈʦʟʨʽʟʠ ʪʦʚʱʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʂʨʠʚʦʨʽʞʞʷ 

(ʧʦʙʣʠʟʫ ʩ. ɻʣʝʶʚʘʪʢʘ): ʘ- ʨʦʟʨʽʟ ʽʟ ʧʽʚʜʝʥʦʾ ʯʘʩʪʠʥʠ ʪʦʚʱʽ, ʙ- ʨʦʟʨʽʟ ʽʟ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ʪʦʚʱʽ, ʚ ï ʨʦʟʨʽʟ ʽʟ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʪʦʚʱʽ (ʽʟ ʩʪʦʨʦʥʠ ʨ. ɯʥʛʫʣʝʮʴ). ʋʤʦʚʥʽ 

ʧʦʟʥʘʯʢʠ ʪʽ ʞ, ʱʦ ʥʘ ʨʠʩ. 4.62. 
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ɸʥʘʣʽʟ ʦʙôʻʤʥʦʾ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʫ ʦʩʘʜʦʚʠʭ ʰʘʨʽʚ ʧʘʣʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʥʥʦʛʦ 

ʚʽʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ, ʘʢʪʠʚʥʠʭ ʟ 

ʜʦʢʝʤʙʨʽʶ ʽ ʜʦ ʩʫʯʘʩʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ. ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʢʦʤʧʣʝʢʩʥʠʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʨʽʟʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʽ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʩʭʝʤ, ʘ ʪʘʢʦʞ 

ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʛʝʦʣʦʛʽʾ ʽ ʧʦʰʫʢʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʆʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʩʫʚʦʫʪʚʦʨʝʥʥʷ ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ 

ʯʦʭʣʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʚʢʦʣʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʎɻɿʂ. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʈʦʟʨʽʟ ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʟʘʢʦʥʦʤʽʨʥʠʡ ʧʘʨʘʛʝʥʝʟʠʩ ʦʩʘʜʦʚʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʷʜʫ ʬʦʨʤʘʮʽʡ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʶ ʫʩʧʘʜʢʦʚʘʥʽʩʪʶ 

ʣʽʪʦʣʦʛʽʯʥʦʛʦ, ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʤʝʪʘʣʦʛʝʥʽʯʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʦʩʘʜʦʚʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ɺʽʥ ʩʬʦʨʤʫʚʘʚʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʨʠʚʘʣʦʛʦ ʨʦʟʤʠʚʫ ʧʦʪʫʞʥʦʾ ʧʣʦʱʘʜʥʦʾ ʪʘ 

ʣʽʥʽʡʥʦʾ ʧʨʦʪʝʨʦʟʦʡ-ʧʘʣʝʦʟʦʡʩʴʢʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʚ ʫʤʦʚʘʭ ʧʝʨʝʭʦʜʫ ʚʽʜ ʤʽʣʢʦʚʦʜʥʠʭ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʙʘʩʝʡʥʽʚ ʜʦ ʩʣʘʙʦ ʨʦʟʯʣʝʥʦʚʘʥʠʭ ʧʨʠʤʦʨʩʴʢʠʭ ʨʽʚʥʠʥʠ 

ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ.  

2. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʚʘʞʢʠʭ (ʯʦʨʥʠʭ, 

ʢʦʣʴʦʨʦʚʠʭ ʽ ʙʣʘʛʦʨʦʜʥʠʭ) ʤʝʪʘʣʽʚ ʽ ʨʽʜʢʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ, ʦʙʫʤʦʚʣʝʥʠʡ ʩʧʝʮʠʬʽʢʦʶ ʧʨʦʮʝʩʽʚ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʥʘ ʚʠʚʯʝʥʽʡ ʪʝʨʠʪʦʨʽʾ. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʜʽʣʠʪʠ ʧʦʨʦʜʠ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʥʘ ʯʦʪʠʨʠ 

ʨʽʟʥʦʚʽʢʦʚʽ ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʟʦʥʠ:  

ɯ - ʧʘʣʝʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʦʾ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟ Pb, La, ʘ ʪʘʢʦʞ Zr, Y, Yb, Sc 

- ʤʝʪʘʣʦʛʝʥʽʯʥʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ;  

ɯɯ- ʥʝʦʛʝʥʦʚʽ ʤʦʨʩʴʢʽ ʧʽʩʢʠ ʪʘ ʛʣʠʥʠ ʽʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʬʦʩʬʦʨʫ ʜʣʷ 

ʇʘʚʣʽʚʩʴʢʦʛʦ ʪʘ ʂʨʝʩʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ Cu, Pb, Mn, V, Zr, Ga, Yb, 

Bi, Mo ʚ ɻʣʝʶʚʘʪʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ;  
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ɯɯɯ- ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ ʟ Au, Ag - 

ʤʝʪʘʣʦʛʝʥʽʯʥʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ; 

IVï ʩʫʯʘʩʥʽ ʚʽʜʢʣʘʜʠ (ʪʨʘʚʝʨʪʠʥʠ). 

3. ɺʧʝʨʰʝ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʂʨʠʚʦʛʦ ʈʦʛʫ ʚʠʷʚʣʝʥʽ ʽ ʜʦʩʣʽʜʞʝʥʽ ʩʫʯʘʩʥʽ 

ʪʨʘʚʝʨʪʠʥʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʦʥʠ ʤʘʁʪʴ ʩʫʪʪʻʚʽ ʛʝʦʭʽʤʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴ ʡʦʛʦ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʫ ʨʘʡʦʥʽ 

ʜʦʩʣʽʜʞʝʥʴ. ʇʦʨʦʜʘ ʟʙʘʛʘʯʝʥʽ ʣʠʰʝ CaO ʽ ʪʽʣʴʢʠ ʟʘ ʚʤʽʩʪʦʤ Mn ʩʭʦʞʘ ʟ ʽʥʰʠʤʠ 

ʦʩʘʜʢʘʤʠ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. ɺʤʽʩʪ ʦʩʪʘʥʥʽʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʥʘʯʥʦ ʥʠʞʯʠʡ, ʘ 

Sc, Ba, Y, Co, Zr, Nb, Ga, Be, Yb ʚʟʘʛʘʣʽ ʥʝ ʚʠʟʥʘʯʝʥʽ ʩʧʝʢʪʨʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʢʘʨʙʦʥʘʪʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʚʠʷʚʠʣʠʩʷ ʟʥʘʯʥʦ çʯʠʩʪʽʰʠʤʠè ʟʘ ʨʽʚʥʝʤ ʷʢ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (Ni, Cr, Cu, Pb, Ti, V, Co), ʪʘʢ ʽ ʨʽʜʢʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ (Sc, Y, Zr, 

Nb, Ga, Be, Yb). ʎʝʡ ʬʘʢʪ ʟʫʤʦʚʠʚ ʚʠʜʽʣʝʥʥʷ IV ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʦʾ ʟʦʥʠ ï 

ʩʫʯʘʩʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʪʨʘʚʝʨʪʠʥʽʚ).  

4. ʄʘʪʝʤʘʪʠʯʥʠʤʠ ʧʝʨʝʨʘʭʫʥʢʘʤʠ ʟʘ ʧʨʦʛʨʘʤʦʶ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʷʚʣʝʥʽ ʩʪʽʡʢʽ ʟʚôʷʟʢʠ ʤʽʞ ʭʽʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʦʙʫʤʦʚʣʝʥʽ ʥʘʢʦʧʠʯʝʥʥʷʤ 

ʪʝʨʠʛʝʥʥʠʭ ʦʩʘʜʢʽʚ ʚ ʫʤʦʚʘʭ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʭ ʤʽʣʢʦʚʦʜʥʠʭ ʙʘʩʝʡʥʽʚ ʪʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʝʦʣʦʚʠʭ ʚʽʜʢʣʘʜʝʥʴ. ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʦʩʘʜʦʚʽ ʚʽʜʢʣʘʜʠ ʨʘʡʦʥʫ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ: 

ʡʦʛʦ ʪʝʢʪʦʥʽʢʠ, ʨʝʣʴʻʬʫ, ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ, ʛʝʦʭʽʤʽʯʥʦʾ ʪʘ 

ʤʝʪʘʣʦʛʝʥʽʯʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ.  

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʚʘʣʴʥʽ ʨʦʟʢʨʠʚʥʽ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʤʘʶʪʴ ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʧʦʧʫʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʮʠʨʢʦʥʦʚʦʛʦ, ʨʫʪʠʣ-

ʽʣʴʤʝʥʽʪʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʽʚ, ʢʘʦʣʽʥʽʪʫ, ʤʘʨʰʘʣʽʪʫ, ʪʨʘʚʝʨʪʠʥʫ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. 

6. ɸʥʘʣʽʟ ʦʙôʻʤʥʦʾ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʫ ʦʩʘʜʦʚʠʭ ʰʘʨʽʚ ʧʘʣʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʥʥʦʛʦ 

ʚʽʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʪʝʢʪʦʨʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ, ʘʢʪʠʚʥʠʭ ʟ 

ʜʦʢʝʤʙʨʽʶ ʽ ʜʦ ʩʫʯʘʩʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ. ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʢʦʤʧʣʝʢʩʥʠʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʨʽʟʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʽ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʩʭʝʤ, ʘ ʪʘʢʦʞ 
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ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʛʝʦʣʦʛʽʾ ʽ ʧʦʰʫʢʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʆʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʩʫʚʦʫʪʚʦʨʝʥʥʷ ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ 

ʯʦʭʣʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʚʢʦʣʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʎɻɿʂ. 
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ʈʆɿɼɯʃ 5. ʃɯʊʆʃʆɻʆ-ʊɽʍʅʆʃʆɻɯʏʅɯ ɺʀʇʈʆɹʋɺɸʅʅʗ ʊɸ ʅɸʇʈʗʄʀ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʈʆɿʂʈʀɺʅʀʍ ʆʉɸɼʆɺʀʍ ʇʆʈɯɼ 

 

 

ɿʚʘʞʘʶʯʠ ʥʘ ʩʧʨʠʷʪʣʠʚʽ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʪʘ ʟʥʘʯʥʽ ʦʙʩʷʛʠ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʱʦ ʨʦʟʜʽʣʴʥʦ ʟʘʩʢʣʘʜʦʚʘʥʽ ʫ ʚʽʜʚʘʣʘʭ ʟ ʤʝʪʦʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʘʚʪʦʨʦʤ ʚʠʢʦʥʘʥʽ ʜʦʜʘʪʢʦʚʽ ʤʽʥʝʨʘʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʰʠʨʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ.  

 

5.1 ʃʽʪʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

 

ʇʦʧʝʨʝʜʥʻ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʜʦʙʫʪʢʫ ʟ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʢʦʨʠʩʥʠʭ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʥʩʽ ʧʨʦʜʫʢʪʽʚ ʚʠʢʦʥʫʚʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʂʦʧʯʝʥʦʚʦʶ ɭ. ɺ. [47]. ɺʽʜʽʙʨʘʥʽ ʧʨʦʙʠ 

ʚʽʜʤʫʯʫʚʘʣʠ, ʚʽʜʤʠʚʘʣʠ çʩʽʨʠʡ ʰʣʽʭè, ʨʦʟʜʽʣʷʣʠ ʫ ʙʨʦʤʦʬʦʨʤʽ ʪʘ ʩʝʧʘʨʫʚʘʣʠ ʫ 

ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ 0,2 - 0,9 ʊʣ. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʜʘʣʘ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ 

ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʭ ʬʨʘʢʮʽʡ (ʢʦʥʮʝʥʪʨʘʪʽʚ): ʮʠʨʢʦʥʫ, ʽʣʴʤʝʥʽʪʫ, ʨʫʪʠʣʫ, ʦʢʩʠʜʽʚ ʽ 

ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ (ʤʘʛʥʝʪʠʪʫ, ʛʝʤʘʪʠʪʫ, ʛʝʪʠʪʫ), ʩʪʘʚʨʦʣʽʪʫ, ʂʚʘʨʮʫ ( ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ), ʢʘʦʣʽʥʽʪʫ (ʨʠʩ. 5.1) [88]. 

ʎʠʨʢʦʥ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʠʜʦʚʞʝʥʠʭ ʙʽʣʠʭ - ʤʝʪʘʤʽʢʪʥʠʭ- (ʤʘʣʦʢʦʥʫ) 

ʪʘ ʤʘʡʞʝ ʽʟʦʤʝʪʨʠʯʥʠʭ ʨʦʞʝʚʠʭ ʢʨʠʩʪʘʣʽʚ (ʛʽʘʮʠʥʪʫ). ʄʘʻ ʩʠʣʴʥʠʡ ʘʣʤʘʟʥʠʡ 

ʙʣʠʩʢ, ʙʣʽʜʦïʨʦʞʝʚʠʡ ʜʦ ʙʫʨʦʛʦ ʢʦʣʽʨ, ʧʨʦʟʦʨʠʡ ʜʦ ʥʘʧʽʚʧʨʦʟʦʨʦʛʦ ʫ ʨʘʟʽ 

ʤʝʪʘʤʽʢʪʥʦʛʦ ʩʪʘʥʫ. ʋ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʨʘʜʽʦʘʢʪʠʚʥʠʡ. ʈʦʟʤʽʨ ʢʨʠʩʪʘʣʽʚ 
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ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,05 ʤʤ ʜʦ 2,0 ʤʤ, ʚ ʩʝʨʝʜʥʴʦʤʫ 0,12 ʤʤ. ɺ ʢʘʦʣʽʥʦʚʽʡ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʣʘʛʽʦʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʽʚ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʮʠʨʢʦʥ 

ʽʜʽʦʤʦʨʬʥʠʡ ʥʝʚʽʜʩʦʨʪʦʚʘʥʠʡ ʟʘ ʨʦʟʤʽʨʦʤ. ʋ ʩʢʣʘʜʽ ʪʝʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

(ʧʘʣʝʦʛʝʥ, ʥʝʦʛʝʥ, ʯʝʪʚʝʨʪʠʥʥʠʡ ʧʝʨʽʦʜ) ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫʣʘʤʢʦʚʽ ʪʘ ʚ ʨʽʟʥʽʡ ʤʽʨʽ 

ʦʙʢʘʪʘʥʽ ʟʝʨʥʘ. ɺʤʽʩʪ ʮʠʨʢʦʥʫ ʫ ʧʦʨʦʜʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,48 ʛ/ʪ ʚ ʛʣʠʥʠʩʪʦʤʫ 

ʧʽʩʢʫ ʩʽʨʦ-ʞʦʚʪʦʤʫ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʦ 3762,9 ʛ/ʪ ʚ ʧʽʩʢʫ ʽʟ ʜʦʤʽʰʢʦʶ 

ʙʫʨʦʾ ʛʣʠʥʠ ʇʘʚʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ (ʨʠʩ.5.1, ʘ). 

ʄʽʥʝʨʘʣʠ ʪʠʪʘʥʫ. ɯʣʤɹʝʥʽʪ ʤʘʻ ʚʠʛʣʷʜ ʦʢʘʪʘʥʠʭ ʪʘ ʢʫʪʘʩʪʠʭ ʟʝʨʝʥ 

ʩʧʣʦʱʝʥʦʾ ʬʦʨʤʠ (ʨʠʩ. 4.1, ʙ). ʂʦʣʽʨ ï ʯʦʨʥʠʡ, ʩʠʣʴʥʠʡ ʤʝʪʘʣʽʯʥʠʡ ʙʣʠʩʢ. 

ʉʣʘʙʦʤʘʛʥʽʪʥʠʡ. ʈʦʟʤʽʨ ʟʝʨʝʥ ʚʽʜ 0,5 ʤʤ ʜʦ 3,0 ʤʤ. ɺʤʽʩʪ ʫ ʧʦʨʦʜʘʭ ï ʚʽʜ 3,44 ʛ/ʪ ʫ 

ʚʘʧʥʷʢʦʚʠʭ ʛʣʠʥʘʭ ʂʨʝʩʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʦ 26873,97 ʛ/ʪ ʚ ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʤʫ 

ʧʽʩʢʫ ʽʟ ʜʦʤʽʰʢʦʶ ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ʃʝʡʢʦʢʩʝʥ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʫʛʣʝʥʠʭ ʟʝʨʝʥ. ʈʦʟʚʠʚʘʻʪʴʩʷ ʧʦ ʽʣʴʤʝʥʽʪʫ, ʪʦʤʫ ʧʨʠʡʤʘʻ 

ʬʦʨʤʫ ʽʣʴʤʝʥʽʪʦʚʠʭ ʟʝʨʝʥ. ʈʽʜʰʝ ʟʘʤʽʱʫʻ ʩʬʝʥ ʽ ʨʫʪʠʣ. ʈʦʟʤʽʨ ʚʽʜ 0,3 ʤʤ ʜʦ 2,5 ʤʤ. 

ʂʦʣʽʨ ʙʣʽʜʦ-ʞʦʚʪʠʡ, ʩʽʨʠʡ ʜʦ ʧʦʤʘʨʘʥʯʝʚʦʛʦ ʽ ʢʦʨʠʯʥʝʚʦʛʦ (ʨʠʩ. 5.1, ʚ). ɾʠʨʥʠʡ 

ʙʣʠʩʢ. ʉʣʘʙʦʤʘʛʥʽʪʥʠʡ. ɺʤʽʩʪ ʫ ʧʦʨʦʜʘʭ ʚʽʜ 3,4 ʛ/ʪ ʫ ʧʽʩʢʘʭ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʽʟ 

ʜʦʤʽʰʢʦʶ ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ ʜʦ 6849,3 ʛ/ʪ ʫ ʧʽʩʢʘʭ ʽʟ ʜʦʤʽʰʢʦʶ ʙʫʨʦʾ ʛʣʠʥʠ 

ʇʘʚʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ʈʫʪʠʣ ʤʘʻ ʚʠʛʣʷʜ ʦʙʢʘʪʘʥʠʭ ʟʝʨʝʥ ʚʠʜʦʚʞʝʥʦʾ ʘʙʦ 

ʜʦʩʯʘʩʪʦʾ ʬʦʨʤʠ (ʨʠʩ. 5.1, ʛ). ʂʦʣʽʨ ʚʽʜ ʩʚʽʪʣʦ-ʞʦʚʪʦʛʦ ʜʦ ʪʝʤʥʦ ʨʫʙʽʥʦʚʦʛʦ. ɿʝʨʥʘ 

ʽʟʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʤʘʶʪʴ ʙʽʣʴʰ ʩʚʽʪʣʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʘ ʚʠʜʦʚʞʝʥʽ, ʛʦʣʯʘʩʪʽ - ʙʽʣʴʰ 

ʪʝʤʥʽ ʜʦ ʯʦʨʥʦʛʦ. ʄʘʻ ʩʠʣʴʥʠʡ ʤʝʪʘʣʽʯʥʠʡ ʙʣʠʩʢ. ʅʝʤʘʛʥʽʪʥʠʡ. ʈʦʟʤʽʨ ʚʠʜʽʣʝʥʴ 

ʚʽʜ 0,4 ʤʤ ʜʦ 3,2 ʤʤ. ɺʤʽʩʪ ʚ ʧʦʨʦʜʘʭ - ʚʽʜ 0,3 ʛ/ʪ ʚ ʛʣʠʥʠʩʪʦʤʫ ʧʽʩʢʫ ʩʽʨʦ-ʞʦʚʪʦʤʫ 

ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʦ 13708,66 ʛ/ʪ ʚ ʢʚʘʨʮʦʚʦʤʫ ʧʽʩʢʫ ʽʟ ʜʦʤʽʰʢʦʶ ʙʫʨʦʾ 

ʛʣʠʥʠ ʇʘʚʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʄʽʥʝʨʘʣʠ ʟʘʣʽʟʘ: ʤʘʛʥʝʪʠʪ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʠʡ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ 

ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ, ʜʝ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʜʨʫʛʦʨʷʜʥʦʛʦ ʨʝʣʽʢʪʦʚʦʛʦ 

ʤʽʥʝʨʘʣʫ [84, 104]. ɺ ʦʩʘʜʦʚʦʤʫ ʨʦʟʨʽʟʽ ʪʝʨʠʛʝʥʥʠʡ, ʫ ʚʽʜʚʘʣʴʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ 

ï ʪʝʨʠʛʝʥʥʠʡ ʽ  ʪʝʭʥʦʛʝʥʥʽʡ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʫʣʘʤʢʦʚʠʭ ʟʝʨʝʥ ʪʘ 

ʪʝʭʥʦʛʝʥʥʠʭ ʢʫʣʴʦʢ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʤʘʛʥʽʪʥʽ ʬʣʦʢʫʣʠ (ʨʠʩ. 5.1, ʜ). ʈʦʟʤʽʨ ʟʝʨʝʥ ʚʽʜ 

0,005 ʤʤ ʜʦ 0,5 ʤʤ. ʂʦʣʽʨ ʯʦʨʥʠʡ, ʙʣʠʩʢ ʤʝʪʘʣʽʯʥʠʡ ʩʠʣʴʥʦ ʤʘʛʥʽʪʥʠʡ. ɺʤʽʩʪ ʚ 
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ʧʦʨʦʜʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʟʥʘʢʽʚ ʜʦ 1597,6 ʛ/ʪ ʚ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʘʭ ʂʨʝʩʽʚʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ. ɻʝʤʘʪʠʪ ʫ ʚʠʛʣʷʜʽ ʤʘʨʪʠʪʫ ʽ ʟʘʣʽʟʥʦʾ ʩʣʶʜʢʠ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʤʽʥʝʨʘʣʽʚ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ [9, 64, 66]. 

ɿʥʘʯʥʦ ʧʦʰʠʨʝʥʠʡ ʪʘʢʦʞ ʫ ʩʢʣʘʜʽ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʠʭ ʽ ʯʝʪʚʝʨʪʠʥʥʠʭ ʧʦʨʽʜ 

ʨʘʡʦʥʫ. ɻʝʪʠʪ, ʛʽʜʨʦʛʝʪʠʪ, ʣʝʧʽʜʦʢʨʦʢʽʪ ʪʘ ʛʽʜʨʦʛʝʤʘʪʠʪ.- ʧʨʦʜʫʢʪʠ 

ʛʽʧʝʨʛʝʥʥʠʭ ʟʤʽʥ ʟʘʣʽʟʦʚʤʽʩʥʠʭ ʤʽʥʝʨʘʣʽʚ (ʦʢʩʠʜʽʚ, ʩʠʣʽʢʘʪʽʚ, ʩʫʣʴʬʽʜʽʚ, 

ʢʘʨʙʦʥʘʪʽʚ) ʧʦʨʽʜ ʟʘʣʽʟʦ ʢʨʝʤʝʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ [9, 23]. ɺʦʥʠ ʻ ʛʦʣʦʚʥʠʤʠ ʧʦʨʦʜʦ-, ʽ 

ʨʫʜʦ ʫʪʚʦʨʶʶʯʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʩʪʽʡʢʽ ʚ ʝʢʟʦʛʝʥʥʠʭ ʫʤʦʚʘʭ ʽ 

ʧʨʠʩʫʪʥʽ ʫ ʚʩʴʦʤʫ ʦʩʘʜʦʚʦʤʫ ʨʦʟʨʽʟʽ ʜʦʩʣʽʜʞʝʥʦʛʦ ʨʘʡʦʥʫ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʢʩʝʥʦʤʦʨʬʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʛʨʫʜʦʯʦʢ, ʩʪʷʞʽʥʴ. ʈʽʜʰʝ ʫʪʚʦʨʶʶʪʴ ʣʫʩʢʫʚʘʪʽ ʪʘ 

ʚʠʜʦʚʞʝʥʽ ʢʨʠʩʪʘʣʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʨʦʟʤʨʽʚ. ʂʦʣʽʨ - ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʯʦʨʥʦʛʦ. 

ɹʣʠʩʢ ʤʝʪʘʣʽʯʥʠʡ, ʥʝʧʨʦʟʦʨʠʡ. ʉʠʣʴʥʦ- ʪʘ ʩʣʘʙʢʦʤʘʛʥʽʪʽ. ʈʦʟʤʽʨ ʘʛʨʝʛʘʪʽʚ ʚʽʜ 0,01 

ʤʤ ʜʦ 1 ʤʤ. ɺʤʽʩʪ ʛʝʪʠʪʫ ʫ ʧʦʨʦʜʘʭ ʚʽʜ 0,02 ʛ/ʪ ʚ ʛʣʠʥʠʩʪʦʤʫ ʧʽʩʢʫ ʩʽʨʦ-ʞʦʚʪʦʤʫ 

ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʦ 20585,9 ʛ/ʪ  ʚ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʘʭ ʂʨʝʩʽʚʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ. 

ʄʽʥʝʨʘʣʠ ʟʘʣʽʟʘ ʚʽʜʽʛʨʘʶʪʴ ʧʨʠʥʮʠʧʦʚʫ ʨʦʣʴ ʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʨʝʛʽʦʥʫ, ʘʣʝ ʫ ʩʢʣʘʜʽ ʫʪʚʦʨʝʥʴ ʧʣʦʱʘʜʥʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʤʦʨʩʴʢʠʭ ʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʜʦ ʚʽʜʚʘʣʽʚ ʽ ʚʪʨʘʯʘʶʪʴʩʷ. 

ʉʪʘʚʨʦʣʽʪ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʫʪʘʩʪʠʭ ʨʽʜʰʝ ʦʙʢʘʪʘʥʠʭ ʟʝʨʝʥ. ʏʘʩʪʽ 

ʚʠʧʘʜʢʠ ʫʪʚʦʨʝʥʥʷ ʭʨʝʩʪʦʧʦʜʽʙʥʠʭ ʟʨʦʩʪʢʽʚ. ʂʦʣʽʨ ʞʦʚʪʠʡ, ʤʝʜʦʚʦ-ʞʦʚʪʠʡ, ʞʦʚʪʦ-

ʙʫʨʠʡ (ʨʠʩ. 5.1, ʝ). ɹʣʠʩʢ ʩʢʣʷʥʠʡ. ʈʦʟʤʽʨ ʟʝʨʝʥ ʚʽʜ 0,7 ʜʦ 1,9 ʤʤ. ʄʘʶʪʴ ʤʽʩʮʝ ʟʝʨʥʘ 

ʽʟ ʚʢʣʶʯʝʥʥʷʤʠ ʤʘʛʥʝʪʠʪʫ. ʉʣʘʙʦʤʘʛʥʽʪʥʠʡ. ɺʤʽʩʪ ʫ ʧʦʨʦʜʘʭ: ʚʽʜ 0,11 ʛ/ʪ ʚ 

ʛʣʠʥʠʩʪʦʤʫ ʧʽʩʢʫ ʩʽʨʦ-ʞʦʚʪʦʤʫ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʦ 6609,41 ʛ/ʪ ʚ ʧʽʩʢʘʭ ʽʟ 

ʜʦʤʽʰʢʦʶ ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ ʇʘʚʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʄʽʥʝʨʘʣʠ ʢʨʝʤʥʝʟʝʤʫ: ʢʚʘʨʮ ï ʛʦʣʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, 

ʫʪʚʦʨʝʥʠʭ ʚ  ʫʤʦʚʘʭ ʤʽʣʢʦʚʦʜʥʠʭ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʠʭ ʙʘʩʝʡʥʽʚ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ [46, 72]. ʎʝ ʩʧʨʘʚʝʜʣʠʚʦ ʪʘʢʦʞ ʽ ʜʣʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʫʛʣʠʥʢʽʚ ʝʦʣʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʋ ʩʢʣʘʜʽ ʚʢʘʟʘʥʠʭ 

ʧʦʨʽʜ ʧʝʨʝʚʘʞʘʶʪʴ ʦʣʽʛʦʤʽʢʪʦʚʽ ʢʚʘʨʮʦʚʽ ʧʽʩʢʠ, ʘʣʝʚʨʠʪʠ, ʩʫʛʣʠʥʢʠ  ʪʘ, ʫ ʤʝʥʰʽʡ 

ʤʽʨʽ, ʛʣʠʥʠ.  
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ʈʦʟʤʽʨ ʟʝʨʝʥ ʚʽʜ 0,01 ʤʤ ʚ ʘʣʝʚʨʠʪʘʭ ʽ ʛʣʠʥʠʩʪʠʭ ʘʣʝʚʨʠʪʘʭ ʜʦ 1-2 ʩʤ ʫ 

ʞʦʨʩʪʚʷʥʽʡ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʣʽʥʟʠ ʽ ʧʨʦʞʠʣʢʠ 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʢʚʘʨʮʫ. ʂʦʣʽʨ ʧʝʨʝʚʘʞʥʦ ʙʽʣʠʡ, ʽʥʦʜʽ ʨʦʞʝʚʠʡ ʪʘ ʜʠʤʯʘʪʠʡ (ʨʠʩ. 

5.1, ʻ). ʇʨʦʟʦʨʠʡ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʟʝʨʥʘ ʽʟ ʚʢʣʶʯʝʥʥʷʤʠ ʤʘʛʥʝʪʠʪʫ. 

ʌʦʨʤʘ ʟʝʨʝʥ ʦʙʢʘʪʘʥʘ ʘʙʦ ʢʫʪʘʩʪʘ.  

ʊʦʥʢʦʟʝʨʥʠʩʪʠʡ ʢʚʘʨʮ ʧʨʠʩʫʪʥʽʡ ʤʘʡʞʝ ʚ ʫʩʽʭ ʰʘʨʘʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. ɺʽʥ ʤʘʻ 

ʙʽʣʠʡ ʢʦʣʽʨ, ʧʨʦʟʦʨʠʡ. ɿʝʨʥʘ ʢʫʪʘʩʪʽ, ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ (ʨʠʩ. 5.1, ʞ). ʈʦʟʤʽʨ 

ʢʦʣʠʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚʽʜ 0 ʜʦ 0,01 ʤʤ. ʊʦʥʢʦʟʝʨʥʠʩʪʠʡ ʢʚʘʨʮ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʚʦʻʶ 

ʚʠʥʷʪʢʦʚʦʶ ʯʠʩʪʦʪʦʶ ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʜʦʤʽʰʦʢ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʮʝʩʽʚ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʢʚʘʨʮʫ. ʁʦʛʦ ʚʤʽʩʪ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 281,7 ʛ/ʪ ʚ ʧʽʩʢʫ ʟ ʜʦʤʽʰʢʦʶ ʢʘʦʣʽʥʽʪʦʚʦʾ ʛʣʠʥʠ 

ʚ ʇʘʚʣʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʽ ʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ï 196080,29 ʛ/ʪ ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ 

ʩʫʛʣʠʥʢʘʭ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʇʦʪʫʞʥʠʤʠ ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʢʚʘʨʮʫ ʻ ʧʣʦʱʘʜʥʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʛʨʘʥʽʪʦ-ʛʥʝʡʩʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʉʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ ʪʘ ʧʦʨʽʜ 

ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʦʞ 

ʚʽʜʜʘʣʝʥʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ.  

ʂʘʦʣʽʥʽʪ ʧʦʰʠʨʝʥʠʡ ʫ ʚʩʽʭ ʰʘʨʘʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʣʘʛʽʦʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʽʚ ʫ ʩʭʽʜʥʦʤʫ ʪʘ ʟʘʭʽʜʥʦʤʫ ʙʦʨʪʘʭ 

ʂʨʠʚʦʨʽʟʢʦʛʦ ʙʘʩʝʡʥʫ ʧʝʨʚʠʥʥʽ ʢʘʦʣʽʥʠ ʫʪʚʦʨʶʶʪʴ ʪʦʚʱʫ ʧʦʪʫʞʥʽʩʪʶ ʙʽʣʴʰʝ 

ʜʝʩʷʪʠ ʤʝʪʨʽʚ. ɺʠʱʝ ʟʘ ʨʦʟʨʽʟʦʤ ʚʦʥʠ ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʟ ʣʽʥʟʘʤʠ ʽ ʧʨʦʰʘʨʢʘʤʠ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʽ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʽʚ. ɿʘʛʘʣʦʤ, ʧʦʪʫʞʥʽʩʪʴ ʢʘʦʣʽʥʚʤʽʩʥʠʭ ʧʦʨʽʜ 

ʩʷʛʘʻ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ. ɺʤʽʩʪ ʢʘʦʣʽʥʽʪʫ ʚ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

0,5% ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʫʛʣʠʥʢʘʭ ʂʨʝʩʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʦ 67,8% ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ 

ʩʫʛʣʠʥʢʘʭ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʢʘʨôʻʨʫ. ʂʘʦʣʽʥʽʪ ʤʘʻ ʙʽʣʠʡ, ʞʦʚʪʦ-ʙʽʣʠʡ ʢʦʣʽʨ, ʽʥʦʜʽ 

ʧʽʜʬʘʨʙʦʚʘʥʠʡ ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ ʚ  ʞʦʚʪʦ-ʙʫʨʠʡ ʢʦʣʽʨ. ʄʘʡʞʝ ʥʝ ʧʨʦʟʦʨʠʡ. 

ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʝʤʣʠʩʪʠʭ ʤʘʩ, ʰʘʨʫʚʘʪʠʭ ʪʘ ʛʨʫʜʢʫʚʘʪʠʭ ʘʛʨʝʛʘʪʽʚ. 

ʉʢʫʧʯʝʥʥʷ ʢʘʦʣʽʥʽʪʫ ʚ ʧʨʦʜʫʢʪʘʭ ʟʙʘʛʘʯʝʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 

ʫʪʚʦʨʶʶʪʴ ʬʣʦʢʫʣʠ ʪʘ ʤʽʮʝʣʠ (ʨʠʩ.5.1, ʟ). 
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ʘ         ʙ            ʚ 

 

ʛ     ʜ     ʝ 

 

 ̒    ʞ    ʟ 

ʈʠʩ. 5.1. ʄʽʥʝʨʘʣʠ, ʧʦʪʝʥʮʽʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʧʦʧʫʪʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʟ 

ʧʝʨʝʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ: ʘ ï ʮʠʨʢʦʥ; ʙ, ʚ, 

ʛ ï ʽʣʴʤʝʥʽʪ, ʣʝʡʢʦʢʩʝʥ, ʨʫʪʠʣ; ʜ ï ʬʣʦʢʫʣʠ ʧʠʣʦʚʠʜʥʦʛʦ ʤʘʛʥʝʪʠʪʫ; ʻ ï ʦʯʠʱʝʥʠʡ ʚʽʜ 

ʜʦʤʽʰʢʽʚ ʢʚʘʨʮ; ʞ ï ʪʦʥʢʦʟʝʨʥʠʩʪʠʡ ʢʚʘʨʮ ʟ ʜʦʤʽʰʢʦʶ ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ; ʟ ï ʢʘʦʣʽʥʽʪ; ʘ, 

-̒ʟ ï ʂʨʝʩʽʚʩʴʢʠʡ ʢʘʨôʻʨ; ʙ-ʛ ï ʇʘʚʣʽʚʩʴʢʠʡ ʢapô̒ ʨ; ʜ ï ɻʣʝʶʚʘʪʩʴʢʠʡ ʢʘʨôʻʨ. ɹʽʥʦʢʫʣʷʨ, 

ʟʙʽʣʴʰʝʥʥʷ: ʘ, ʙ ï 180ʍ; ʚ ï 220ʍ; ʛ, ʝ ï 130ʍ; ʜ, ʻ ï 20ʍ; ʟ, ʞ ï 180ʍ. 
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5.2. ʃʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

 

ɼʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʽ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʢʦʨʽʥʥʦʛʦ ʟʘʣʷʛʘʥʥʷ ʪʘ ʟʘʩʢʣʘʜʦʚʘʥʠʭ ʫ ʚʽʜʚʘʣʘʭ ʛʽʨʥʠʯʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʻ ʪʝʭʥʦʣʦʛʽʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʨʘʚʽʪʘʮʽʡʥʦ-ʤʘʛʥʽʪʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʧʫʭʢʦʾ ʩʠʨʦʚʠʥʠ ʫ ʚʠʭʨʦʚʦʤʫ ʧʦʚʽʪʨʷʥʦ-

ʤʽʥʝʨʘʣʴʥʦʤʫ ʧʦʪʦʮʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ 

ʋʢʨʘʾʥʠ [101].  ʎʝ ʤʝʪʦʜ ʩʫʭʦʛʦ ʨʦʟʜʽʣʝʥʥʷ ʧʦʨʦʜʠ ʥʘ ʜʝʢʽʣʴʢʘ ʧʨʦʜʫʢʪʽʚ ʙʝʟ ʫʯʘʩʪʽ 

ʚʦʜʠ, ʱʦ, ʙʝʟʫʤʦʚʥʦ, ʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʽʚ ʚʘʞʢʠʭ 

ʤʽʥʝʨʘʣʽʚ, ʢʚʘʨʮʫ ʪʘ ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ ʚ ʦʜʥʦʤʫ ʮʠʢʣʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢ.ʪ.ʥ. ʖ.ɼ. ʏʫʛʫʥʦʚʠʤ ʪʘ ʟʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ, 

ʘʚʪʦʨʦʤ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʪʘ ʦʧʨʦʙʫʚʘʥʽ ʣʽʪʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʈʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʜʚʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: ʢʦʨʘ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʦʾʜʽʚ ʽ ʢʦʤʧʣʝʢʩ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ (ʨʠʩ. 5.2); ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʦʨʽʜ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ (ʨʠʩ. 5.3). 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ (ʨʠʩ. 5.2; 5.3) ʟ ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ 

ʂʨʝʩʽʚʩʴʢʦʛʦ, ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʪʘ ʇʘʚʣʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʩʣʽʜʫʶʯʽ 

ʢʦʥʮʝʥʪʨʘʪʠ: ʢʘʦʣʽʥʽʪʦʚʠʡ, ʢʚʘʨʮʦʚʠʡ (ʽ ʦʢʨʝʤʦ ʪʦʥʝʦʟʝʨʥʠʩʪʠʡ ʢʚʘʨʮʦʚʠʡ), 

ʮʠʨʢʦʥʦʚʠʡ, ʛʝʪʠʪ-ʛʝʤʘʪʠʪʦʚʠʡ,  ʚʦʭʨʘ (ʨʠʩ. 5.4). 

ʂʘʦʣʽʥʽʪʦʚʠʡ ʢʦʥʮʝʥʪʨʘʪ (ʨʠʩ.5.4, ʘ). ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ: ʢʘʦʣʽʥʽʪ - 98%, 

ʢʚʘʨʮ (ʪʦʥʢʦʟʝʨʥʠʩʪʠʡ) - 1%, ʛʝʪʠʪ - 0,5%, ʤʫʩʢʦʚʽʪ - 0,5%. ʆʪʨʠʤʘʥʠʡ ʢʦʥʮʝʥʪʨʘʪ 

ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʨʮʝʣʷʥʦʚʦ-ʬʘʷʥʩʦʚʠʭ, ʧʦʙʫʪʦʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ 

ʚʠʨʦʙʽʚ, ʚʦʛʥʝʪʨʠʚʽʚ, ʚ ʷʢʦʩʪʽ ʙʽʣʦʛʦ ʧʽʛʤʝʥʪʫ (ʚ ʦʙʧʝʯʝʥʦʤʫ ʚʠʛʣʷʜʽ) ʧʨʠ 

ʧʨʠʛʦʪʫʚʘʥʥʽ ʢʣʝʡʦʚʠʭ ʬʘʨʙ, ʛʫʤʦ-ʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ, ʧʣʘʩʪʤʘʩ ʪʘ ʽʥ. ʋ ʭʽʤʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ - ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʽʨʯʘʥʦʢʠʩʣʦʛʦ ʘʣʶʤʽʥʽʶ, ʛʣʠʥʦʟʝʤʫ, 

ʫʣʴʪʨʘʤʘʨʠʥʫ, ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʨʷʜʫ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʢʨʝʢʽʥʛʫ ʚʫʛʣʝʚʦʜʥʽʚ ʪʦʱʦ), ʘ 

ʪʘʢʦʞ ʷʢ ʥʘʧʦʚʥʶʚʘʯ ʜʦʙʨʠʚ ʪʘ ʽʥʩʝʢʪʠʮʠʜʽʚ. 
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ʈʠʩ. 5.2. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʦʟʢʨʠʚʥʠʭ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʟʘ [101]. 
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ʈʠʩ. 5.3. ʇʨʠʥʮʠʧʦʚʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʨʦʟʢʨʠʚʥʠʭ 

ʛʝʤʘʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʟʘ [101] ʟ 

ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ. 

 

 

 






































