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ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʧʘʪʦʣʦʛʠʠ ʞʝʣʯʝʚʳʚʦʜʷ-

ʱʠʭ ʧʫʪʝʡ, ʦʩʦʙʝʥʥʦ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʚ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴ-

ʥʦʡ  ʢʣʠʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ.  ɺʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʤʝʪʦʜʘ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʫʣʴʪʨʘʩʦʥʦʛʨʘ-

ʬʠʠ, ʦʙʣʘʜʘʶʱʝʡ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʙʣʘʛʦʜʘʨʷ ʨʘʩʧʦʣʦʞʝʥʠʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʘʪʯʠʢʘ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʟʦʥʳ ʠʥʪʝʨʝʩʘ, ʘ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠ-

ʟʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʠʥʚʘʟʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚʥʝʧʝʯʝʥʦʯʥʳʭ 

ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ. ʆʜʥʘʢʦ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʭʘʨʘʢʪʝʨʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʠ ʦʧʫʭʦʣʝʚʳʭ ʩʪʨʠʢʪʫʨ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʠʜʝʥʪʠʯ-

ʥʦʩʪʴʶ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʩʭʦʞʝʩʪʴʶ ʠʭ ʵʭʦʩʝʤʠʦʪʠʢʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʣʫʯʰʝ-

ʥʠʝ ʢʘʯʝʩʪʚʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʳ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʨʠʢʪʫʨʳ ʦʙ-

ʱʝʛʦ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ ʧʫʪʝʤ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʵʭʦʛʨʘʬʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʙʨʠʜʥʳʭ ʥʝʯʝʪʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʄʘʪʝʨʠʘ-

ʣʳ ʠ ʤʝʪʦʜʳ. ɺ 2017 - 2022 ʛʛ.  ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝ ʵʥʜʦʩʦ-

ʥʦʛʨʘʬʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 173 ʧʘʮʠʝʥʪʘʤ ʩ ʦʙʩʪʨʫʢʮʠʝʡ ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ. ʉʦʛʣʘʩʥʦ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ 24 (13,9%) ʧʘʮʠʝʥʪʘ ʩ ʜʠʩʪʘʣʴʥʦʡ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʦʡ (ʧʝʨ-

ʚʘʷ  ʛʨʫʧʧʘ) ʠ 31(17,9%) ʙʦʣʴʥʦʡ ʩ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʩʪʨʠʢʪʫʨʘʤʠ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʚʥʝʧʝʯʝʥʦʯ-

ʥʳʭ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ (ʚʪʦʨʘʷ ʛʨʫʧʧʘ).  ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʞʝʥʱʠʥʳ (18 (75,0%) ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ, 21 (67,7%) ʚʦ ʚʪʦʨʦʡ). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 69,2+1,76 ʛʦʜʘ, ʚʪʦʨʦʡ 

ï 53,4+1,58 ʛʦʜʘ. ʕʢʟʦʬʠʪʥʳʡ ʪʠʧ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʳ ʚʩʪʨʝʯʘʣʩʷ ʫ 13 (54,2%) ʧʘʮʠʝʥʪʦʚ, ʠʥʬʠʣʴʪʨʘ-

ʪʠʚʥʳʡ ï ʫ 11 (45,8%) ʙʦʣʴʥʳʭ. ʉʨʝʜʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʨʠʢʪʫʨ ʧʨʝʦʙʣʘʜʘʣʠ ʩʪʨʠʢʪʫʨʳ ʨʫʙʮʦʚʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʛʝʥʝʟʘ ï 21 (67,7%) ʧʘʮʠʝʥʪ. ʊʨʘʚʤʘʪʠʯʝʩʢʠʝ ʩʪʨʠʢʪʫʨʳ ʙʳʣʠ ʫ 10 (32,3%) ʙʦʣʴʥʳʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦʙʨʦʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʨʠʢʪʫʨ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʦʣʦʛʠʷ ʩʠʥʪʝʟʘ 

ʛʠʙʨʠʜʥʳʭ ʥʝʯʝʪʢʠʭ ʨʝʰʘʶʱʠʭ ʧʨʘʚʠʣ.  ʈʝʟʫʣʴʪʘʪʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʝʤʳʭ ʛʨʫʧʧ  ʦʧʨʝʜʝʣʝʥʳ ʵʥʜʦʩʦʥʦʛʨʘʬʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʨʠʢʪʫʨ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ ʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʦʣʦʛʠʶ ʩʠʥʪʝʟʘ ʛʠʙʨʠʜʥʳʭ ʥʝʯʝʪʢʠʭ ʨʝʰʘʶʱʠʭ ʧʨʘʚʠʣ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʳ ʩ ʵʢʟʦʬʠʪʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʦʩʪʘ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʛʠʧʦʵʭʦʛʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩʦ ʩʪʝʥʢʦʡ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ ʠ  ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʩʚʳʰʝ 3,5 ʤʤ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʠʥʬʠʣʴʪʨʘʪʠʚʥʦʡ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʳ 

ʷʚʣʷʶʪʩʷ ʫʪʦʣʱʝʥʠʝ ʩʪʝʥʢʠ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ ʩʚʳʰʝ 3,5 ʤʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʪʷʞʝʥʥʳʤ ʩʫʞʝʥʠʝʤ, ʛʠ-

ʧʦʵʭʦʛʝʥʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʟʘ ʢʦʥʪʫʨ ʧʨʦʪʦʢʘ ʠʣʠ ʨʝʟʢʦ ʩʫʞʠʚʘʶʱʠʤʩʷ ʝʛʦ ʧʨʦ-

ʩʚʝʪʦʤ. ʆʙʱʘʷ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʢʦʤʙʠʥʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʩʦʩʪʘʚʠʣʘ 0,92 ʧʨʠ 

ʧʨʘʚʠʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫ 59 ʧʘʮʠʝʥʪʦʚ ʠʟ 64. ɺʳʚʦʜʳ. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʨʘʥʞʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘ-

ʪʠʚʥʳʭ ʵʥʜʦʩʦʥʦʛʨʘʬʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʥʝʦʧʣʘ-

ʩʪʠʯʝʩʢʠʭ ʩʪʨʠʢʪʫʨ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʷ ʤʝʪʦʜʦʚ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʚ ʢʦʤʧʣʝʢʩ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠ ʫʣʫʯʰʠʪʴ ʨʝ-

ʟʫʣʴʪʘʪʳ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ  0,92.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʘ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʪʨʠʢʪʫʨʳ, ʦʙʱʠʡ ʞʝʣʯʥʳʡ ʧʨʦʪʦʢ, 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʠʷ, ʥʝʯʝʪʢʠʝ ʨʝʰʘʶʱʠʝ ʧʨʘʚʠʣʘ. 
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Abstract. Introduction. Differential diagnostics of biliary tract obstructive pathology, especially in distal 

parts of the common bile duct, is a relevant clinical problem. Introduction of endoscopic ultrasonography method 

into clinical practice considerably expanded the opportunities range of extrahepatic bile ducts diseases non-

invasive diagnostics. This method possesses high spatial resolution due to ultrasound transducer location in close 

proximity to the area of interest, as well as advantage of dynamic visualization. However, the differentiation of 

pathological changes character, namely, inflammatory and tumor strictures, still presents significant difficulties 

due to the identity of clinical and laboratory manifestations and similarity of their echosemiotics. Purpose of the 

study was to improve the quality of cholangiocarcinoma and benign stricture of common bile duct differential 

diagnostics using systematization and ranking of echographic criteria during endoscopic ultrasonography apply-

ing hybrid fuzzy technologies. Materials and methods. In 2017 - 2022, endosonography was performed in 173 

patients with extrahepatic bile duct obstruction in Kursk Regional Multidisciplinary Clinical Hospital. According 

to the set goal, the study involved 24 (13,9%) patients with distal cholangiocarcinoma (the first group) and 31 

(17,9%) patients with benign strictures of distal parts of extrahepatic bile ducts (the second group). Women pre-

vailed in both groups (18 (75,0%) in the first group, 21 (67,7%) in the second). The average age of the patients 

of the first group was 69,2+1,76, whereas the patients of the second group were aged 53,4+1,58. The exophytic 

type of cholangiocarcinoma was found in 13 (54.2%) patients and the infiltrative one was revealed in 11 (45.8%) 

patients. Among benign strictures, strictures of scar-inflammatory genesis prevailed: they were noticed in 21 

(67.7%) patients. Traumatic strictures were in 10 (32.3%) patients. The methodology of hybrid fuzzy solving 

rules synthesis was used as a mathematical apparatus for solving the problem of differential diagnostics of be-

nign and malignant strictures of the common bile duct. Results. Based on the literature data analysis and exami-

nation results of the patients in the observed groups, the endosonographic criteria of benign and malignant stric-

tures of the common bile duct, which form the basis of the diagnostic algorithm, were determined. Using the 

methodology of hybrid fuzzy solving rules synthesis, it is shown that the most informative criteria of cholangio-

carcinoma with exophytic growth character is the presence of hypoechogenic formation connected with the wall 

of the bile duct and wall thickness increase over 3.5 mm. The most significant criteria of infiltrative cholangio-

carcinoma are thickening of the bile duct wall over 3.5 mm combined with extended narrowing, hypoechogenic 

infiltration which spreads beyond the duct contour or sharply narrows its lumen. The overall diagnostic accuracy 

with the combination of the above criteria was 0.92 with correct classification in 59 patients out of 64. Conclu-

sions. Systematising and ranking informative endosonographic criteria of differential diagnostics of benign and 

neoplastic strictures of common bile duct, as well as the integration of fuzzy logic methods into the diagnostic 

measures complex in this category of patients allows to objectify and improve the results of endoscopic ultraso-

nography providing its efficiency at the level of 0.92.  

Key words: cholangiocarcinoma, benign strictures, common bile duct, endoscopic ultrasonography, 

fuzzy solving rules. 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʜʦʣʶ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʳ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 15% ʚʩʝʭ ʧʝʨʚʠʯʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʧʝʯʝʥʠ ʠ ʜʦ 3% ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [7].  ʇʨʠ ʵʪʦʤ 

ʚʥʫʪʨʠʧʝʯʝʥʦʯʥʘʷ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 10% ʩʣʫʯʘʝʚ ʧʝʨʚʠʯʥʦʛʦ ʨʘʢʘ ʧʝʯʝʥʠ, ʘ 

ʥʘ ʦʧʫʭʦʣʴ ʂʣʘʮʢʠʥʘ ʠ ʜʠʩʪʘʣʴʥʫʶ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʫ ʧʨʠʭʦʜʠʪʩʷ 50% ʠ  40% ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  

[3]. ʋʩʧʝʭʠ, ʜʦʩʪʠʛʥʫʪʳʝ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ 

(ɺɾʇ) ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʝ ʨʝʰʠʣʠ ʚʩʝʭ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʚʦʧʨʦʩʦʚ, ʦʩʦʙʝʥʥʦ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʭʦʣʘʥʛʠʦ-

ʢʘʨʮʠʥʦʤʳ [6]. ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʳ ʧʦʛʠ-

ʙʘʶʪ ʚ ʧʝʨʚʳʡ ʛʦʜ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʟʜʥʝʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʠ ʟʘʧʫʱʝʥʥʦ-

ʩʪʴʶ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ [6]. ɼʠʩʪʘʣʴʥʳʝ ʦʪʜʝʣʳ ɺɾʇ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʜʣʷ 
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ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʙʦʣʴʰʦʛʦ ʩʦʩʦʯʢʘ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ 

(ɹʉɼʂ) ʜʦ ʧʫʟʳʨʥʦʛʦ ʧʨʦʪʦʢʘ ʚʦʟʥʠʢʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟ-

ʤʝʥʝʥʠʡ [5]. ɼʣʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʵʪʦʡ ʦʙʣʘʩʪʠ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʣʴʪʨʘʟʚʫʢʦ-

ʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʋɿʀ), ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ. ʆʜ-

ʥʘʢʦ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʙʣʠʟʦʩʪʴ ʛʦʣʦʚʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ (ʇɾ) ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ 

(ɼʇʂ) ʟʘʪʨʫʜʥʷʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʨʠʯʠʥ ʙʠʣʠʘʨʥʦʡ ʦʙʩʪʨʫʢʮʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʵʪʠʦʣʦʛʠʠ  ʜʠʩʪʘʣʴ-

ʥʳʭ ʙʠʣʠʘʨʥʳʭ ʩʪʨʠʢʪʫʨ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʪʨʦʜʫʦʜʝʥʘʣʴʥʦʤ 

ʦʪʜʝʣʝ ʭʦʣʝʜʦʭʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʚʳʩʦʢʦ ʵʬʬʝʢʪʠʚʥʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʚʥʷ 

ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʦʙʩʪʨʫʢʮʠʠ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ, ʦʜʥʘʢʦ,  ʘʢʪʫʘʣʴʥʦʡ ʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʟʘʜʘʯʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʭʘʨʘʢʪʝʨʘ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʠʤʝʥʥʦ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʥʝʦʧʣʘ-

ʩʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʪʘʢʪʠʢʫ [9]. ɺʥʝʜʨʝ-

ʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʠʠ (ʕʋʉ) ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ɺɾʇ. ʇʨʠʙʣʠʞʝʥʠʝ ʋɿ-ʜʘʪʯʠʢʘ ʧʨʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʢ ʟʦʥʝ ʠʥʪʝʨʝʩʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ɺʇɾ. ʅʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ɺɾʇ 

ʫʢʘʟʳʚʘʶʪ ʜʣʠʥʥʳʝ (ʙʦʣʝʝ 10 ʤʤ), ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʩʪʨʠʢʪʫʨʳ. ʆʜʥʘʢʦ ʵʪʠ ʢʨʠ-

ʪʝʨʠʠ ʥʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʠʣʠ ʩʧʝʮʠʬʠʯʥʳʤʠ [12].  ɺ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪ-

ʩʫʪʩʪʚʫʶʪ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ, ʨʘʥʞʠʨʦʚʘʥʥʳʝ ʵʥʜʦʩʦʥʦʛʨʘʬʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ɺɾʇ, ʘ ʪʘʢ ʞʝ  ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʚʝʜʝ-

ʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʵʥʜʦʩʦʥʦʛʨʘʬʠʠ ʚ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʘʣʛʦʨʠʪʤʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʫʯʘʝʤʦʡ 

ʧʘʪʦʣʦʛʠʝʡ [12]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʜʠʬ-

ʬʝʨʝʥʮʠʘʮʠʷ ʧʘʪʦʣʦʛʠʠ ɺɾʇ, ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʳ ʠ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʨʠʢʪʫʨʳ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ ʧʫʪʝʤ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʵʭʦʛʨʘ-

ʬʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʙʨʠʜʥʳʭ 

ʥʝʯʝʪʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɺ 2017 - 2022 ʛʛ.  ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝ ʵʥʜʦʩʦʥʦʛʨʘʬʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 173 ʧʘʮʠʝʥʪʘʤ ʩ ʦʙʩʪʨʫʢʮʠʝʡ ɺɾʇ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ EVIS EXERA II 

ʬʠʨʤʳ çOlympusè (ʗʧʦʥʠʷ) c ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʧʨʦʮʝʩʩʦʨʦʤ EU-ME1. ʇʨʠʤʝʥʷʣʠʩʴ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʠ-

ʜʝʦʛʘʩʪʨʦʩʢʦʧʳ  GF UM160 c ʨʘʜʠʘʣʴʥʳʤ ʜʘʪʯʠʢʦʤ ʠ GF UC140PïAL5 ʩ ʢʦʥʚʝʢʩʥʳʤ.  ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ ʩ ʧʘʪʦʣʦʛʠʝʡ ʛʦʣʦʚʢʠ ʇɾ, ɹʉɼʂ, ʭʦʣʝʜʦʭʦʣʠʪʠʘʟʦʤ, ʵʢʩʪʨʘʦʨʛʘʥʥʦʡ ʢʦʤʧʨʝʩʩʠʝʡ 

ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ 24 (13,9%) ʧʘʮʠ-

ʝʥʪʘ ʩ ʜʠʩʪʘʣʴʥʦʡ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʦʡ (ʧʝʨʚʘʷ  ʛʨʫʧʧʘ) ʠ 31(17,9%) ʙʦʣʴʥʦʡ ʩ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʩʪʨʠʢʪʫʨʘʤʠ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ɺɾʇ (ʚʪʦʨʘʷ ʛʨʫʧʧʘ). ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʞʝʥʱʠʥʳ (18 

(75,0%) ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, 21 (67,7%) ʚʦ ʚʪʦʨʦʡ). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 

69,2+1,76 ʛʦʜʘ, ʚʪʦʨʦʡ ï 53,4+ 1,58 ʛʦʜʘ. ʕʢʟʦʬʠʪʥʳʡ ʪʠʧ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʳ ʚʩʪʨʝʯʘʣʩʷ ʫ 13 (54,2%) 

ʧʘʮʠʝʥʪʦʚ, ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʡ ï ʫ 11 (45,8%) ʙʦʣʴʥʳʭ. ʉʨʝʜʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʨʠʢʪʫʨ ʧʨʝʦʙʣʘʜʘʣʠ 

ʩʪʨʠʢʪʫʨʳ ʨʫʙʮʦʚʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʛʝʥʝʟʘ ï 21 (67,7%) ʧʘʮʠʝʥʪ. ʊʨʘʚʤʘʪʠʯʝʩʢʠʝ ʩʪʨʠʢʪʫʨʳ ʙʳʣʠ ʫ 10 

(32,3%) ʙʦʣʴʥʳʭ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʧʪʘʪʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʘʥʩʧʘʧʠʣʣʷʨʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʯʨʝʩʢʦʞʥʳʭ ʠ ʕʋʉ-ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʫʥʢʮʠʡ ʦʯʘʛʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʤʘʣʦʠʥʚʘʟʠʚʥʳʝ 

ʠ ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʝ ʚʳʧʦʣʥʷʣʠʩʴ, ʫʯʠʪʳʚʘʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ  ʠʥʩʪʨʫ-

ʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʩʪʨʠʢʪʫʨʳ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ  ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʩʠʥʪʝʟʘ 

ʛʠʙʨʠʜʥʳʭ ʥʝʯʝʪʢʠʭ ʨʝʰʘʶʱʠʭ ʧʨʘʚʠʣ (ʄʉɻʅʈʇ), ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʢʣʠʥʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʙʲʝʜʠʥʷʝʪʩʷ  ʩ ʠʥʪʝʣʣʝʢʪʦʤ ʠʥʞʝʥʝʨʘ - ʢʦʛʥʠʪʦʣʦʛʘ ʠ ʵʣʝʤʝʥʪʘʤʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [2,4]. ʀʥʪʝʣʣʝʢʪ ʢʣʠʥʠʮʠʩʪʦʚ ʢʦʤʧʝʥʩʠʨʫʝʪ ʥʝʜʦʩʪʘʪʦʢ ʩʪʘʪʠʩʪʠʢʠ ʠ ʧʦʟʚʦ-

ʣʷʝʪ ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʞʝʥʝʨʦʤ-ʢʦʛʥʠʪʦʣʦʛʦʤ ʩʦʟʜʘʚʘʪʴ ʬʦʨʤʘʣʴʥʳʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʧʣʦʭʦʬʦʨʤʘʣʠʟʫʝ-

ʤʳʭ ʜʘʥʥʳʭ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ ʄʉɻʅʈʇ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʕʋʉ, ʦʙʝʩʧʝʯʠʚʘʷ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʨʠʢʪʫʨ ʦʙʱʝʛʦ ʞʝʣʯʥʦʛʦ ʧʨʦʪʦʢʘ 

(ʆɾʇ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʦʩʪʘ, ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʯʘʛʦʚʦʛʦ ʫʪʦʣʱʝʥʠʷ ʩʪʝʥʢʠ 

ʧʨʦʪʦʢʘ ʠ ʩʪʨʠʢʪʫʨʳ ʞʝʣʯʥʳʭ ʧʫʪʝʡ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʫʭʦʣʝʚʦʡ ʤʘʩʩʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ-




