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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ ʩ ʧʦʤʦʱʴʶ ʩʦʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʝʝ ʟʘʜʥʝʡ ʘʧʝʨʪʫʨʳ. ʄʘ-

ʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʘʧʧʘʨʘʪʘʭ Canon 

Aplio i700 (Toshiba) ʠ ʈʫʉʢʘʥ-60 (ʈʦʩʩʠʷ) ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʥʦʛʦ 5-12 ʄɻʮ ʠ ʢʦʥʚʝʢʩʥʦʛʦ 3,5 ʄɻʮ ʜʘʪʯʠ-

ʢʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ 8 ʤʫʞʯʠʥ (16 ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʦʚ) ʠ 14 ʞʝʥʱʠʥ (28 ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʦʚ) 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʪʘʥʮʝʚʘʣʴʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ ʛ. ʊʫʣʳ ʚ ʚʦʟʨʘʩʪʝ 18-37 ʣʝʪ. ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʦʪʩʫʪʩʪʚʠʝ ʞʘʣʦʙ, ʪʨʘʚʤ ʠ ʦʧʝʨʘʮʠʡ ʥʘ ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʘʭ ʚ ʘʥʘʤʥʝʟʝ, ʘ ʪʘʢʞʝ ʦʪʩʫʪ-

ʩʪʚʠʝ ʚʘʣʴʛʫʩʥʦʡ ʠ ʚʘʨʫʩʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʫʩʪʘʚʘ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʩʦʥʦʛʨʘʬʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʠʨʠʥʳ ʠ ʛʣʫʙʠʥʳ ʟʘʜʥʝʡ ʧʦʣʦʚʠʥʳ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫ-

ʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʝʥʜʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʛʣʫʙʠʥʝ ʟʘʜʥʝʡ ʘʧʝʨʪʫʨʳ ʤʝʞʤʳ-

ʱʝʣʢʦʚʦʡ ʷʤʢʠ. ʋ ʤʫʞʯʠʥ ʟʘʜʥʷʷ ʧʦʣʦʚʠʥʘ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ ʙʳʣʘ ʙʦʣʝʝ ʛʣʫʙʦʢʘʷ ʠ ʚʳʪʷʥʫʪʘʷ ʚ 

ʧʝʨʝʜʥʝ-ʟʘʜʥʝʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʞʝʥʱʠʥ ʝʝ ʬʦʨʤʘ ʙʳʣʘ ʙʣʠʟʢʘ ʢ ʨʘʚʥʦʩʪʦʨʦʥʥʝʡ. ɿʥʘʯʠ-

ʤʳʭ ʤʝʞʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚ ʰʠʨʠʥʝ ʟʘʜʥʝʡ ʘʧʝʨʪʫʨʳ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ ʥʝ ʚʳʷʚʣʝʥʦ. ɺʳʚʦʜʳ. ʋ 

ʤʫʞʯʠʥ ʟʘʜʥʷʷ ʘʧʝʨʪʫʨʘ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ ʟʥʘʯʠʤʦ ʛʣʫʙʞʝ ʠ ʙʦʣʴʰʝ ʧʦ ʧʣʦʱʘʜʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʞʝʥ-

ʱʠʥ, ʧʨʠ ʵʪʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʰʠʨʠʥʳ ʦʪ ʧʦʣʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʇʦʣʫʯʝʥʥʳʝ ʩʦʥʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʜʥʝʡ ʘʧʝʨʪʫʨʳ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʦʮʝʥ-

ʢʠ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ ʇʂʉ ʠ ɿʂʉ ʫ ʪʘʥʮʦʨʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʤʳʱʝʣʢʦʚʘʷ ʷʤʢʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʣʦʱʘʜʴ ʟʘʜʥʝʡ ʘʧʝʨʪʫ-

ʨʳ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʪʘʥʮʦʨʳ. 
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Abstract. The purpose of the study: to study the possibilities of determining the anatomical parameters 

of the intercondylar fossa using sonographic examination from its posterior aperture. Materials and methods. 

Ultrasound examination of the knee joints was performed on Canon Aplio i700 (Toshiba) and RuSkan-60 (Rus-

sia) devices using linear 5-12 MHz and convective 3.5 MHz sensors. The study involved 8 men (16 knee joints) 

and 14 women (28 knee joints) of professional dance groups in Tula aged 18-37 years. The criteria for inclusion 

in the study were the absence of complaints, injuries and operations on the knee joints in the anamnesis, as well 

as the absence of valgus and varus deformities, degenerative joint changes. Sonographic parameters of the width 

and depth of the posterior half of the intercondylar fossa were determined. Results and discussion. The study 

revealed gender differences in the depth of the posterior aperture of the intercondylar fossa. In men, the posterior 

half of the intercondylar fossa was deeper and elongated in the antero-posterior direction, while in women its 

shape was close to equilateral. There were no significant intersex differences in the width of the posterior aper-

ture of the interdylar fossa. Conclusions. In men, the posterior aperture of the intercondylar fossa is significantly 

deeper and larger in area, unlike in women, while there was no dependence of width on gender. The obtained 

sonographic morphometric parameters of the posterior aperture of the intercondylar fossa can be used to assess 
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the anatomical predisposition to damage to the PC and CC in dancers, which indicates the need for further clini-

cal studies.  

Keywords: intercondylar fossa, ultrasound examination, posterior aperture area, professional dancers. 

 

ɺʚʝʜʝʥʠʝ. ʉʨʝʜʠ ʚʩʝʭ ʪʨʘʚʤ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʫ ʪʘʥʮʦʨʦʚ ʧʦʚʨʝʞʜʝʥʠʝ ʧʝʨʝʜʥʝʡ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ 

ʩʚʷʟʢʠ (ʇʂʉ) ʩʪʦʠʪ ʥʘ 5-ʤ ʤʝʩʪʝ. ʏʘʩʪʦʪʘ ʝʝ ʨʘʟʨʳʚʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʠʣʷ 

ʪʘʥʮʘ. ɺ ʙʘʣʝʪʝ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,2 %, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʘʥʮʘʭ ï 0,4 % [5, 9]. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʘʚ-

ʤʘʪʠʟʤʘ ʦʪʤʝʯʘʝʪʩʷ ʫ ʠʩʧʦʣʥʠʪʝʣʝʡ ʙʨʝʡʢ-ʜʘʥʩʘ ʠ ʭʠʧ-ʭʦʧʘ. ʊʘʢʞʝ ʨʠʩʢʫ ʧʦʚʨʝʞʜʝʥʠʷ ʇʂʉ ʧʦʜʚʝʨʞʝ-

ʥʳ ʪʘʥʮʦʚʱʠʮʳ, ʫ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʥʝʥʠʝ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʚʳʩʦʢʠʭ ʢʘʙʣʫʢʘʭ [3 ,9].  

ʂ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʇʂʉ ʦʪʥʦʩʷʪ ʞʝʥʩʢʠʡ ʧʦʣ ʠ ʫʟʢʫʶ ʤʝʞʤʳʱʝʣʢʦ-

ʚʫʶ ʷʤʢʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʫʶ ʝʝ ʢʨʘʡʥʶʶ çʛʦʪʠʯʝʩʢʫʶè ʬʦʨʤʫ [2, 11]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘ-

ʪʦʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʧʦ ʜʘʥʥʳʤ ʄʈʊ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʥʜʝʢʩ ʰʠʨʠʥʳ (NWI) ʠ ʠʥʜʝʢʩ ʬʦʨʤ  r (NSI) ʤʝʞ-

ʤʳʱʝʣʢʦʚʦʡ ʚʳʨʝʟʢʠ [4,12,15]. ʀʥʜʝʢʩ ʰʠʨʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʤʝʞʤʳʱʝʣʢʦʚʦʡ 

ʷʤʢʠ ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʇʂʉ ʢ ʙʠʢʦʥʜʠʣʷʨʥʦʡ ʰʠʨʠʥʝ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ, ʘ ʠʥʜʝʢʩ ʬʦʨʤʳ - ʢʘʢ ʦʪ-

ʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʷʤʢʠ ʥʘ ʫʨʦʚʥʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʇʂʉ ʢ ʝʝ ʛʣʫʙʠʥʝ. ʄʝʞʤʳʱʝʣʢʦʚʘʷ ʚʳʨʝʟʢʘ ʩʯʠʪʘʝʪʩʷ 

ʫʟʢʦʡ, ʝʩʣʠ ʠʥʜʝʢʩ ʰʠʨʠʥʳ ʤʝʥʝʝ 0,2, ʘ ʠʥʜʝʢʩ ʬʦʨʤʳ ʤʝʥʝʝ 0,65-0,7 [4, 8]. ʊʘʢʞʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ 

ʩʧʦʩʦʙʳ ʨʘʩʯʝʪʘ ʧʦ ʜʘʥʥʳʤ ʄʈʊ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ (CSA1) ʠ ʢʦʨʦʥʘʨʥʦʛʦ (CSA2) ʩʝʯʝʥʠʷ ʤʝʞʤʳ-

ʱʝʣʢʦʚʦʡ ʷʤʢʠ, ʢʦʪʦʨʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʤʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʢʨʠʪʠʯʝʩʢʠ ʫʟʢʦʡ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ ʢʘʢ ʧʨʝʜʠʢʪʦʨʘ ʧʦʚʨʝʞʜʝʥʠʷ ʇʂʉ. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦ-

ʱʘʜʠ ʠʤʝʶʪ ʟʥʘʯʠʤʫʶ ʛʝʥʜʝʨʥʫʶ ʢʦʨʨʝʣʷʮʠʶ [15]. ʀʟʦʣʠʨʦʚʘʥʥʳʝ ʨʘʟʨʳʚʳ ʟʘʜʥʝʡ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ 

ʩʚʷʟʢʠ (ɿʂʉ) ʫ ʪʘʥʮʦʨʦʚ ʦʧʠʩʘʥʳ ʢʘʢ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ ʪʘʥʮʝʚ ʩ ʘʛʨʝʩʩʠʚʥʦʡ ʧʨʳʞ-

ʢʦʚʦʡ ʪʝʭʥʠʢʦʡ [5]. ɻʦʨʘʟʜʦ ʯʘʱʝ ʫ ʪʘʥʮʦʨʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʫʪʦʣʱʝʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʚʷʟʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʪʘʥʮʝʚʘʣʴʥʦʡ ʵʩʪʝʪʠʢʦʡ. ʇʨʠ ʬʦʨʩʠʨʦʚʘʥʥʦʤ ʧʝʨʝʨʘʟʛʠʙʘʥʠʠ ʚ ʢʦʣʝʥʝ ɿʂʉ ʤʦʞʝʪ ʥʘʪʷʛʠʚʘʪʴʩʷ ʜʦ 

ʩʚʦʠʭ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʨʠʚʦʜʷ ʢ ʤʠʢʨʦʥʘʜʨʳʚʘʤ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʭʨʦʥʠʯʝʩʢʠʝ ʤʠʢʨʦʪʨʘʚʤʳ 

ʚʳʟʳʚʘʶʪ ʫʪʦʣʱʝʥʠʝ ʩʚʷʟʢʠ ʟʘ ʩʯʝʪ ʨʘʟʨʘʩʪʘʥʠʷ ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ ʠ ʦʪʝʢʘ. ʉʦʩʪʦʷʥʠʷ ɿʂʉ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʦʥʘ ʫʪʦʣʱʘʝʪʩʷ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʠʩʢ ʪʨʘʚʤʳ ʇʂʉ. ʋʚʝʣʠʯʝʥʥʘʷ ʟʘʜʥʷʷ 

ʩʚʷʟʢʘ ʚ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʝ ʦʪʪʝʩʥʷʝʪ ʧʝʨʝʜʥʶʶ ʢʨʝʩʪʦʦʙʨʘʟʥʫʶ ʩʚʷʟʢʫ ʢʧʝʨʝʜʠ, ʧʨʦʚʦʮʠʨʫʷ ʝʝ ʧʦ-

ʚʨʝʞʜʝʥʠʝ [6, 7, 10].  

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʚʷʟʴ ʩʫʞʝʥʠʷ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ ʩ ʨʘʟʨʳʚʘʤʠ ʇʂʉ ʩʯʠʪʘʝʪʩʷ ʜʦʢʘʟʘʥʥʦʡ, ʜʘʥ-

ʥʳʝ ʦ ʚʣʠʷʥʠʠ ʛʝʦʤʝʪʨʠʠ ʷʤʢʠ ʥʘ ʧʦʚʨʝʞʜʝʥʠʷ ɿʂʉ ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʩʪʘʶʪʩʷ ʢʨʘʡʥʝ ʧʨʦʪʠʚʦʨʝ-

ʯʠʚʳʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ɺʘʥ ʂʫʡʢʘ ʠ ʩʦʘʚʪʦʨʦʚ (2018) ʧʦʢʘʟʘʣʦ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ɿʂʉ ʦʪ ʘʥʘʪʦ-

ʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʨʳʚʦʤ ɿʂʉ ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʝʝ ʫʟʢʘʷ ʤʝʞ-

ʤʳʱʝʣʢʦʚʘʷ ʚʳʨʝʟʢʘ ʩ ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ [12]. ʆʜʥʘʢʦ ʃʶ ʌʝʡ ʠ ʩʦʘʚʪʦʨʳ (2021) ʯʘʩʪʠʯʥʦ ʦʧʨʦʚʝʨʛʣʠ 

ʵʪʠ ʚʳʚʦʜʳ. ʇʦ ʜʘʥʥʳʤ ʠʭ ʄʈʊ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʟʢʘʷ ʤʝʞʤʳʱʝʣʢʦʚʘʷ ʷʤʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ 

ʧʦʚʨʝʞʜʝʥʠʷ ɿʂʉ ʫ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ. ʊʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʤʫʞʯʠʥ. ʇʨʠ ʵʪʦʤ ʘʥʘ-

ʪʦʤʠʯʝʩʢʠʤ ʪʨʠʛʛʝʨʦʤ ʨʘʟʨʳʚʘ ʩʚʷʟʢʠ ʫ ʞʝʥʱʠʥ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ ʫʚʝʣʠʯʝʥʥʳʡ ʠʥʜʝʢʩ ʰʠʨʠʥʳ ʷʤʢʠ, ʪʦ 

ʝʩʪʴ ʥʝʛʣʫʙʦʢʫʶ ʠ ʰʠʨʦʢʫʶ ʤʝʞʤʳʱʝʣʢʦʚʫʶ ʚʳʨʝʟʢʫ [13]. ʇʨʠ ʩʦʥʦʛʨʘʬʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʞ-

ʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʦʣʴʢʦ ʝʝ ʟʘʜʥʷʷ ʧʦʣʦʚʠʥʘ ʜʦ ʤʝʞʤʳʱʝʣʢʦ-

ʚʦʛʦ ʚʦʟʚʳʰʝʥʠʷ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʯʠʥʘʤʠ: ʟʘʪʫʭʘʥʠʝʤ ʫʣʴʪʨʘʟʚʫ-

ʢʦʚʦʛʦ ʣʫʯʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʞʠʨʦʚʫʶ ʠ ʜʨʫʛʠʝ ʤʷʛʢʠʝ ʪʢʘʥʠ, ʢʦʩʪʥʳʤʠ ʚʳʩʪʫʧʘʤʠ ʚʥʫʪʨʠ (ʤʝʞʤʳ-

ʱʝʣʢʦʚʦʝ ʚʦʟʚʳʰʝʥʠʝ), ʥʝʨʦʚʥʦʩʪʴʶ ʩʪʝʥʦʢ ʩʘʤʦʡ ʷʤʢʠ. ɿʘʜʥʷʷ ʧʦʣʦʚʠʥʘ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ (ʟʘʜʥʷʷ 

ʘʧʝʨʪʫʨʘ) ʟʘʧʦʣʥʝʥʘ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʴʶ ʇʂʉ, ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʴʶ ɿʂʉ, ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ ʠ ʧʨʠʤʝʨʥʦ 

ʚ 70 % ʩʣʫʯʘʝʚ ʟʘʜʥʝʡ ʤʝʥʠʩʢʦ-ʙʝʜʨʝʥʥʦʡ ʩʚʷʟʢʦʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʤʳʱʝʣʢʦʚʦʡ 

ʷʤʢʠ ʩ ʧʦʤʦʱʴʶ ʩʦʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʝʝ ʟʘʜʥʝʡ ʘʧʝʨʪʫʨʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʥʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʦʚ ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʥʘ ʘʧʧʘʨʘʪʘʭ Canon Aplio i700 (Toshiba) ʠ ʈʫʉʢʘʥ-60 (ʈʦʩʩʠʷ) ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʥʦʛʦ ʜʘʪʯʠʢʘ 5-12 

ʄɻʮ ʠ ʢʦʥʚʝʢʩʥʦʛʦ 3,5 ʄɻʮ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ 8 ʤʫʞʯʠʥ (16 ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʦʚ) ʠ 14 ʞʝʥ-

ʱʠʥ (28 ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʦʚ) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʪʘʥʮʝʚʘʣʴʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ ʛ. ʊʫʣʳ ʚ ʚʦʟʨʘʩʪʝ 18-37 ʣʝʪ. 

ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʙʳʣʠ ʦʪʩʫʪʩʪʚʠʝ ʞʘʣʦʙ, ʪʨʘʚʤ ʠ ʦʧʝʨʘʮʠʡ ʥʘ ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʘʭ ʚ ʘʥʘʤʥʝʟʝ, ʘ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʚʘʣʴʛʫʩʥʦʡ ʠ ʚʘʨʫʩʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʫʩʪʘʚʘ. ʋʣʴʪʨʘʟʚʫʢʦ-

ʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʧʦʣʦʞʝʥʠʠ ʣʝʞʘ ʥʘ ʞʠʚʦʪʝ ʩ ʥʠʞʥʠʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʣ-

ʥʦʛʦ ʨʘʟʛʠʙʘʥʠʷ ʚ ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʘʭ (0Á). ʉʪʦʧʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʟʘ ʢʨʘʝʤ ʢʫʰʝʪʢʠ, ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ ʥʝʡ-

ʪʨʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʨʦʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʧʷʪʦʯʥʳʝ ʙʫʛʨʳ ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʩʪʨʦʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʨʫʞʥʦʡ ʨʦʪʘʮʠʠ ʙʝʜʨʘ). ɸʧʝʨʪʫʨʘ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ ʚʠʟʫʘʣʠʟʠ-

ʨʦʚʘʣʘʩʴ ʯʝʨʝʟ ʟʘʜʥʠʡ ʧʦʧʝʨʝʯʥʳʡ ʜʦʩʪʫʧ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʇʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʜʥʝʡ ʘʧʝʨʪʫʨʳ ʤʝʞʤʳɦ ʝʣʢʦʚʦʡ ʷʤʢʠ 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʝʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʯʠʩʣʷʣʠʩʴ ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʰʠʨʠʥʘ ʠ ʛʣʫʙʠ-

ʥʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʰʠʨʠʥʳ ʩʥʘʯʘʣʘ ʧʨʦʚʦʜʠʣʠ ʣʠʥʠʶ ʯʝʨʝʟ ʟʘʜʥʠʝ ʢʨʘʷ ʤʳʱʝʣʢʦʚ (ʨʠʩ. 2).  

 

 
 

ʈʠʩ 2. ʇʨʦʚʝʜʝʥʠʝ ʣʠʥʠʠ ʯʝʨʝʟ ʟʘʜʥʠʝ ʢʨʘʷ ʤʳʱʝʣʢʦʚ 

 

 
 

ʈʠʩ. 3. ʀʟʤʝʨʝʥʠʝ ʰʠʨʠʥʳ ʠ ʛʣʫʙʠʥʳ ʟʘʜʥʝʡ ʘʧʝʨʪʫʨʳ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʷʤʢʠ 

 

ʇʘʨʘʣʣʝʣʴʥʦ ʵʪʦʡ ʣʠʥʠʠ ʠʟʤʝʨʷʣʠ ʰʠʨʠʥʫ ʟʘʜʥʝʡ ʘʧʝʨʪʫʨʳ ʤʝʞʤʳɦ ʝʣʢʦʚʦʡ ʷʤʢʠ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʝʥʢʘʤʠ ʤʝʜʠʘʣʴʥʦʛʦ ʠ ʣʘʪʝʨʘʣʴʥʦʛʦ ʤʳʱʝʣʢʦʚ. ɻʣʫʙʠʥʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʫ, ʧʨʦʚʝʜʝʥʥʦʤʫ ʦʪ ʩʘʤʦʡ ʥʠʟʢʦʡ ʚʠʜʠʤʦʡ ʪʦʯʢʠ ʩʚʦʜʘ ʤʝʞʤʳʱʝʣʢʦʚʦʡ ʚʳʨʝʟʢʠ ʜʦ ʣʠʥʠʠ ʤʝʞ-

ʜʫ ʢʨʘʷʤʠ ʤʳʱʝʣʢʦʚ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʢʦʩʪʥʳʤ ʦʨʠʝʥʪʠʨʘʤ (ʨʠʩ. 3). ɼʣʷ ʦʮʝʥʢʠ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʩʪʘʣʴʥʦʛʦ ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʥʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʠʥʜʝʢʩ ʟʘʜʥʝʡ ʘʧʝʨʪʫʨʳ 


