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ɸʥʥʦʪʘʮʠʷ: ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚ ɻʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʞʠʚʦʪʥʳʭ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʠ ʪʷʞʝʩʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʘʭ ʩ ʫʯʝʪʦʤ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʘʥʪʠʙʣʘʩʪʦʤʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʘʭ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʤʳʰʘʭ ʦʧʫʭʦʣʝ-

ʚʦʡ ʣʠʥʠʠ BALK\c ʦʙʦʠʭ ʧʦʣʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 18 ʤʝʩʷʮʝʚ, ʚ ʢʦʣʠʯʝʩʪʚʝ 25 ʵʢʩʧʝʨʠʤʝʥʪʘʣʥɹʳʭ ʦʩʦʙʝʡ 

ʠ 30 ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʝ-

ʚʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʦʠʩʭʦʜʠʣʦ ʦʪ 6 ʜʦ 12 ʤʝʩʷʮʝʚ. ʇʝʨʚʘʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʤʳʰʝʡ ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʯʘʩʪʦʪʦʡ 130 ɻɻʮ, 

ʤʦʱʥʦʩʪʴʶ 0,3 ʤɺʪ/ʩʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʢʨʘʪʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 30 ʤʠʥʫʪ, ʩʫʤʤʘʨʥʦʝ 

ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʨʘʚʥʷʣʦʩʴ 6 ʯʘʩʘʤ. ɺʪʦʨʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʤʳʰʝʡ ʪʘʢ ʞʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʦʟ-

ʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʯʘʩʪʦʪʦʡ 130 ɻɻʮ, ʤʦʱʥʦʩʪʴʶ 0,3 ʤɺʪ/ʩʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʜʥʦʢʨʘʪʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 30 ʤʠʥʫʪ, ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʨʘʚʥʷʣʦʩʴ 6 ʯʘʩʘʤ. ʄʳʰʘʤ 

ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚʥʫʪʨʠʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ 500 000 ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʘ. ʋʩʳʧʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʵʬʠʨʥʦʛʦ ʥʘʨʢʦʟʘ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 10% ʬʦʨʤʘʣʠʥʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʣʠʚʢʦʡ ʚ ʧʘʨʘʬʠʥʦʚʳʝ 

ʙʣʦʢʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ʇʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ, ʘ ʪʘʢ ʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʦʧʫʭʦʣʠ ʠʟʫʯʘʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ NikonEclipce 

CE-400 ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ Ĭ10, Ĭ40, Ĭ100, Ĭ200. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ 

NikonEclipce CE-400.  ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʬʦʨ-

ʤʠʨʦʚʘʣʠʩʴ ʫ ʤʳʰʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʚʠʪʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ. ʀʟʤʝ-

ʥʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʣʠʯʠʝʤ ʦʯʘʛʦʚʳʭ ʤʝʪʘʩʪʘʟʦʚ ʠ ʪʷʞʝʣʳ ʥʝʦʙʨʘʪʠʤʳʭ ʥʝʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʢʘʥʠ ʧʝʯʝʥʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʘʨʫʰʝʥʠʠ ʙʠʣʣʠʨʫʙʠʥʦʚʦʛʦ ʦʙʤʝʥʘ ʠ ʩʠʥʪʝʟʘ ʞʝʣʯʠ, ʘ ʪʘʢ ʞʝ ʣʠʧʠʜʥʦʛʦ , ʙʝʣʢʦ-

ʚʦʛʦ ʦʙʤʝʥʘ. ʀʟʫʯʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫ ʞʠʚʦʪʥʳʭ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʘʥʪʠ-

ʙʣʘʩʪʦʤʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʪʷʞʝʩʪʴʶ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ. ʋ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʡ ʛʨʫʧʧʳ ʧʨʝʦʙʣʘʜʘʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʝ ʠ ʬʠʙʨʦʧʣʘʩʪʠʯʝʩʢʠʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʄʝʪʘʩʪʘʟʳ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʚ ʧʝʯʝʥʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʉʪʨʦʝʥʠʝ ʩʬʦʨʤʠʨʦʚʘʚh ʠʭʩʷ 

ʦʧʫʭʦʣʝʡ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʞʝʣʝʟʠʩʪʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʅʝʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʙʳʣʠ ʪʠʧʠʯʥʳ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧ-

ʧʳ ʤʳʰʝʡ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʙʳʣʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʦʯʘʛʦʚʦʡ ʙʝʣʢʦʚʦʡ ʜʠʩʪʨʦʬʠʝʡ. ʅʝʦʙʨʘʪʠʤʳʝ ʬʠʙʨʦʧʣʘʩʪʠʯʝʩʢʠʝ, ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʝ ʠ 

ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʠ.  ɿʘʢʣʶʯʝʥʠʝ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʪʷʞʝʩʪʴʶ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʫ ʤʳʰʝʡ 

ʦʧʫʭʦʣʝʚʦʡ ʣʠʥʠʠ BALK\c, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʯʘʩʪʦʪʦʡ 130 ɻɻʮ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʚʝʜʝʥʠʝʤ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. ʈʘʟʚʠʪʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʦʯʥʦʡ ʪʢʘʥʠ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʠʙʣʘʩʪʦʤʥʦʡ ʨʝʟʠʩʪʝʥʪʦʩʪʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʚʳʩʦʢʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ.  

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʧʫʭʦʣʠ, ʘʥʪʠʙʣʘʩʪʦʤʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʧʘʪʦʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ. 
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Abstract. The research purpose was to study the features of formation and severity of 

pathomorphological changes in the liver during tumor processes in an animal experiment, taking into account the 

formation of antiblastoma resistance. Materials and methods. The study of the features of pathomorphological 

changes in the liver during tumor processes was performed on mice of the BALK\c tumor line of both sexes aged 

from 6 to 18 months, in the number of 25 experimental individuals and 30 control animals kept in standard vi-

varium conditions. The formation of the tumor process in animals in the control group occurred from 6 to 12 

months. The first experimental group of mice was exposed to electromagnetic radiation with a frequency of 130 

GHz, with a power of 0.3 mW / cm. The duration of a single exposure was 30 minutes, and the total exposure 

time was 6 hours. The second experimental group of mice was also exposed to electromagnetic radiation with a 

frequency of 130 GHz and a power 0.3 mW/cm. The duration of a single exposure was 30 minutes, and the total 

exposure time was 6 hours. Mice in the second group received intravenous administration of 500,000 

mesenchymal stem cells derived from subcutaneous fat. Animals were put to sleep by ether anesthesia. Histolog-

ical preparations were fixed in 10% formalin with subsequent filling in paraffin blocks according to the standard 

method. The preparations were stained with hematoxylin and eosin. Morphological changes in liver tissue, as 

well as features of the tumor structure were studied using a NikonEclipce CE-400 microscope at magnification 

Ĭ10, Ĭ40, Ĭ100, Ĭ200. Micrographs were made using a NikonEclipce CE-400 light microscope.  Results. The 

most severe changes in liver tissue were formed in the control group of mice depending on the development of 

malignant tumors. Changes in liver tissue were characterized by the presence of focal metastases and severe irre-

versible non-specific dystrophic and necrobiotic processes. Changes were formed in the liver tissue indicating a 

violation of billirubin metabolism and bile synthesis, as well as lipid and protein metabolism. The study of 

pathological processes in animals with an experimental increase in antiblastoma resistance allowed us to estab-

lish a relationship between the severity of pathomorphological changes in liver tissue and differentiation of tu-

mor tissue. Non-specific microcirculatory and fibroplastic pathomorphological changes prevailed in the animals 

of the first experimental group. There were no metastases of tumor cells in the liver. The structure of the formed 

tumors was represented by connective tissue elements and glandular structures. Minor pathomorphological 

changes in liver tissue were typical for the experimental group of mice after the introduction of stem cells. Mor-

phological changes in liver tissue were represented by focal protein dystrophy. There were no irreversible 

fibroplastic, microcirculatory, or necrobiotic changes.  Conclusion. The experiment revealed the features of for-

mation and the relationship between the severity of pathomorphological changes in liver tissue in mice of the 

BALK\c tumor line exposed to electromagnetic radiation at a frequency of 130 GHz in combination with the in-

troduction of stem cells. The development of positive dynamics of pathomorphological changes in liver tissue 

depends on the formation of antiblastoma resistance and, as a result, high differentiation of tumor tissue. 

 Keywords: experimental tumors, antiblastoma resistance, pathomorphological changes in liver tissue. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʘʪʦʣʦʛʠʷ ʧʝʯʝʥʠ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʘ-

ʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʜʠʥʘʤʠʢʦʡ ʠʭ ʨʘʟʚʠʪʠʷ, ʩʢʦʨʦʩʪʴʶ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ ʧʦʣʠʦʨʛʘʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʴʶ [2-4, 12]. 

ʇʝʯʝʥʦʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦ ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

ʦʩʣʦʞʥʷʶʱʠʤ ʨʘʟʚʠʪʠʝ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʯʠʥ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʙʨʘʪʠʤʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʚʝʜʫʱʠʭ ʢ ʨʘʟʚʠʪʠʶ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ. ʂ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʦʩʣʦʞʥʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʝʯʝʥʠ ʦʪʥʦʩʷʪʩʷ: ʧʝʯʸʥʦʯ-

ʥʦ-ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʧʘʪʦʣʦʛʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢ ʞʝ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʵʥʮʝʬʘʣʦʧʘʪʠʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʝʯʝʥʦʯʥʦʡ ʢʦʤʳ. ʅʘ ʜʦʣʶ ʦʩʣʦʞʥʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ 

ʧʦʣʠʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 80% ʩʣʫʯʘʝʚ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʦʥʢʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [1, 7, 9]. 

ʇʨʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʠʥʜʨʦʤ ʧʦʣʠʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ï ʧʦ-

ʨʘʞʝʥʠʝ ʧʝʯʝʥʠ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʜʘʞʝ ʧʦʩʣʝ ʨʘʜʠʢʘʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʦʧʫʭʦʣʠ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʭʦʜʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʩɹʪʚʘ ʚ ʦʥʢʦʣʦʛʠʠ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ ʫʜʘʣʝʥʠʶ 

ʥʝ ʪʦʣʴʢʦ ʯʘʩʪʠ ʦʜʥʦʛʦ, ʥʦ ʧʦʨʦʡ ʠ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʦʚ, ʧʦʨʘʞʝʥʥʳʭ ʦʧʫʭʦʣʝʚʳʤ ʧʨʦʮʝʩʩʦʤ. ʆʜʥʘʢʦ 

ʜʘʞʝ ʧʦʩʣʝ ʨʘʜʠʢʘʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʦʧʫʭʦʣʠ ʚ ʦʨʛʘʥʘʭ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, ʥʝʦʙʨʘʪʠʤʳʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʨʘʟʚʠ-
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ʪʠʶ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʫʩʫʛʫʙʣʷʶʪʩʷ ʤʘʩʩʠʚʥʦʡ ʢʨʦʚʦ-

ʧʦʪʝʨʝʡ, ʠʥʪʦʢʩʠʢʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʤʠ ʪʷʞʝʣʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʩʤʝʨʪʥʦʩʪʴ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 30% ʜʦ 100% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʠ ʦʙʲʝʤʘ ʧʦʨʘʞʝ-

ʥʠʷ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ [5,6]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʘʭ ʪʨʝ-

ʙʫʁ ʪ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʞʠʚʦʪʥʳʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʜʠʥʘʤʠʢʫ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʠ ʚ ʧʝʯʝʥʠ ʩ ʫʯʝʪʦʤ 

ʤʦʨʬʦʛʝʥʝʟʘ ʦʧʫʭʦʣʠ.  

 ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ, ʚ ʪʦʤ, ʯʪʦ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ 

ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʘʭ ʷʚʣʷʶʪʩʷ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʚʝʜʫʱʠʤʠ ʢ ʨʘʟʚʠʪʠʶ ʥʝʦʙʨʘʪʠʤʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩ 

ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ.  

 ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ ʧʨʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʘʥʪʠʙʣʘʩʪʦʤʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʘ ʞʠʚʦʪʥʳʭ.  

 ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʠ ʪʷʞʝʩʪʴ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʘʭ ʩ ʫʯʝʪʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʠʙʣʘʩʪʦʤʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 

 ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ: ʚʧʝʨʚʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʳ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ, ʠʟʫʯʝʥʳ ʪʷʞʝʩʪʴ ʠ ʜʠʥʘʤʠʢʘ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʧʨʠ ʦʧʫʭʦ-

ʣʝʚʳʭ ʧʨʦʮʝʩʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʠʙʣʘʩʪʦʤʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ.  

 ɿʘʜʘʯʠ: 1. ɺʳʧʦʣʥʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʢʘʥʠ ʧʝʯʝʥʠ ʫ ʤʳʰʝʡ 

ʦʧʫʭʦʣʝʚʦʡ ʣʠʥʠʠ BALK\c ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʫ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʧʫʭʦʣʠ, ʘ ʪʘʢ ʞʝ ʫ ʤʳʰʝʡ 

ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʘʟʚʠʪʠʷ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ.  

2. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʫ ʤʳʰʝʡ ʦʧʫʭʦʣʝʚʦʡ 

ʣʠʥʠʠ BALK\c, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʯʘʩʪʦʪʦʡ 130 ɻɻʮ. 

3. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʫ ʤʳʰʝʡ ʦʧʫʭʦʣʝʚʦʡ 

ʣʠʥʠʠ BALK\c, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʯʘʩʪʦʪʦʡ 130 ɻɻʮ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʚʚʝʜʝʥʠʝʤ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. 

4. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ ʚ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ. 

 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠ-

ʣʦʩʴ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ52-ʌɿ ʦʪ 30 ʤʘʨʪʘ 1999 ʛ. çʆ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝʣʝʥʠʷè, ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ89-ʌɿ ʦʪ 24 ʠʶʥʷ 1998 ʛ. çʆʙ ʦʪ-

ʭʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷè, ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ61-ʌɿ ʦʪ 12 ʘʧʨʝʣʷ 2010 ʛ. çʆʙ ʦʙʨʘʱʝʥʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚè, ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ7-ʌɿ ʦʪ 10 ʷʥʚʘʨʷ 2002 ʛ. çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳè, ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ4979-1 ʦʪ 14 ʤʘʷ 1993 ʛ. çʆ ʚʝʪʝʨʠʥʘʨʠʠè.  

 ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʘʭ 

ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʤʳʰʘʭ ʦʧʫʭʦʣʝʚʦʡ ʣʠʥʠʠ BALK\c ʦʙʦʠʭ ʧʦʣʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 18 ʤʝʩʷʮʝʚ, ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 25 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʩʦʙʝʡ ʠ 30 ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʠʚʘʨʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʦʠʩʭʦʜʠʣʦ ʦʪ 6 ʜʦ 

12 ʤʝʩʷʮʝʚ.  

 ʇʝʨʚʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʤʳʰʝʡ ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝ-

ʥʠʷ ʩ ʯʘʩʪʦʪʦʡ 130 ɻɻʮ, ʤʦʱʥʦʩʪʴʶ 0,3 ʤɺʪ/ʩʤ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʢʨʘʪʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 30 ʤʠʥʫʪ, ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ 

ʨʘʚʥʷʣʦʩʴ 6 ʯʘʩʘʤ.  

 ɺʪʦʨʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʤʳʰʝʡ ʪʘʢ ʞʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʩ ʯʘʩʪʦʪʦʡ 130 ɻɻʮ, ʤʦʱʥʦʩʪʴʶ 0,3 ʤɺʪ/ʩʤ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʢʨʘʪʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 30 ʤʠʥʫʪ, ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ 

ʨʘʚʥʷʣʦʩʴ 6 ʯʘʩʘʤ. ʄʳʰʘʤ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚʥʫʪʨʠʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ 500 000 ʤʝʟʝʥʭʠ-

ʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʘ.  

 ʋʩʳʧʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʵʬʠʨʥʦʛʦ ʥʘʨʢʦʟʘ. 

ɺʟʷʪʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʢʘʥʠ ʧʝʯʝʥʠ, ʘ ʪʘʢ ʞʝ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 10% ʬʦʨʤʘʣʠʥʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʣʠʚʢʦʡ ʚ ʧʘʨʘʬʠ-

ʥʦʚʳʝ ʙʣʦʢʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ʇʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʄʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʠ ʧʝʯʝʥʠ, ʘ ʪʘʢ ʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʦʧʫʭʦʣʠ ʠʟʫʯʘʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ 

NikonEclipce CE-400 ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ Ĭ10, Ĭ40, Ĭ100, Ĭ200. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʩʚʝʪʦʚʦʤ 

ʤʠʢʨʦʩʢʦʧʝ NikonEclipce CE-400.  

 ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ ʚʩʝʭ ʤʳʰʝʡ ʦʧʫʭʦʣʝʚʦʡ ʣʠʥʠʠ BALK\c 

ʥʘʙʣʶʜʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʠ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʦʧʫʭʦʣʠ ʚʦʣʦ-

ʩʷʥʦʛʦ ʤʘʪʨʠʢʩʘ, ï ʦʙʳʟʚʝʩʪʚʣʷʶʱʝʡʩʷ ʵʧʠʪʝʣʠʦʤʝ ʄʘʣʝʨʙʘ [1, 2, 10, 11]. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 




