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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʠ ʝʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 60-ʪʠ ʩʫʪʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʪʘʨʪʨʘ-

ʟʠʥʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʦ 90 ʙʝʣʳʭ ʢʨʳʩ-ʩʘʤʮʦʚ, ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʳʭ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ɻʨʫʧʧʘ ɸ ʷʚʣʷʣʘʩʴ ʢʦʥʪʨʦʣʴʥʦʡ, ʛʜʝ ʢʨʳʩʳ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 60 ʜʥʝʡ ʚʥʫʪ-

ʨʠʞʝʣʫʜʦʯʥʦ ʧʦʣʫʯʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ; ʛʨʫʧʧʳ ɹ ʠ ɺ ï ʚ ʠʜʝʥʪʠʯʥʳʝ ʩʨʦʢʠ ʠ ʚ ʘʥʘʣʦʛʠʯʥʦʤ 

ʦʙʲʝʤʝ ʢʨʳʩʳ ʧʦʣʫʯʘʣʠ ʨʘʩʪʚʦʨ ʪʘʨʪʨʘʟʠʥʘ ʚ ʜʦʟʝ 750 ʠ 1500 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʉʨʦʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦ-

ʩʪʘʚʠʣʠ 3, 10, 15, 24 ʠ 45 ʩʫʪʢʠ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝ-

ʟʳ ʠʟʫʯʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ï ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʠ: ʠʟʤʝʨʷʣʠ 

ʚʥʫʪʨʝʥʥʠʝ ʜʠʘʤʝʪʨʳ ʬʦʣʣʠʢʫʣʦʚ, ʚʳʩʦʪʫ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʧʣʦʱʘʜʴ ʷʜʝʨ ʠ ʮʠʪʦʧʣʘʟʤʳ ʬʦʣ-

ʣʠʢʫʣʷʨʥʳʭ ʢʣʝʪʦʢ, ʧʨʦʩʚʝʪ-ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʠʥʜʝʢʩ ʠ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʛʨʫʧʧʘʭ ɹ ʠ ɺ ʥʘ 3, 10 ʠ 15 ʩʫʪʢʠ ʥʘ ʩʨʝʟʘʭ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʚʳʷʚʣʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʬʦʣʣʠʢʫʣʷʨʥʳʭ ʢʣʝʪʦʢ ʩ ʷʚʣʝʥʠʷʤʠ ʘʧʦʧʪʦʟʘ, ʩʣʫʱʝʥʥʳʭ ʵʧʠʪʝʣʠʦʮʠʪʦʚ, ʘ ʪʘʢ-

ʞʝ ʝʜʠʥʠʯʥʳʝ ʩʢʦʧʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʧʦʣʦʩʪʠ ʬʦʣʣʠʢʫʣʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʬʦʣʣʠʢʫʣʦʚ ʩ ʧʣʦʩʢʠʤ 

ʵʧʠʪʝʣʠʝʤ, ʢʦʣʣʦʠʜ ʚ ʢʦʪʦʨʳʭ ʠʤʝʣ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʣ ʠʭ ʧʦʣʦʩʪʴ. ʂ 

ʧʦʟʜʥʠʤ ʩʨʦʢʘʤ ʧʝʨʠʦʜʘ ʨʝʘʜʘʧʪʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʤʦʨʬʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ: ʚ ʛʨʫʧʧʝ ɹ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ 

ʢʦʥʪʨʦʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢ 45 ʩʫʪʢʘʤ, ʘ ʚ ʛʨʫʧʧʝ ɺ ʠʟʤʝʥʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠ ʥʘ 45 ʩʫʪʢʠ. ɺ ʛʨʫʧʧʝ ɹ ʢ 

45 ʩʫʪʢʘʤ ʧʝʨʠʦʜʘ ʨʝʘʜʘʧʪʘʮʠʠ ʬʦʣʣʠʢʫʣʳ ʩ ʧʣʦʩʢʠʤ ʵʧʠʪʝʣʠʝʤ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʧʝʨʠʬʝʨʠʯʝ-

ʩʢʦʡ ʟʦʥʝ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʧʨʠ ʵʪʦʤ ʚ ʛʨʫʧʧʝ ɺ ï ʦʥʠ ʚʳʷʚʣʷʶʪʩʷ ʚ ʦʙʦʠʭ ʟʦʥʘʭ, ʢʘʢ ʠ ʢʣʝʪʢʠ ʩ ʷʚ-

ʣʝʥʠʷʤʠ ʘʧʦʧʪʦʟʘ. ɿʘʢʣʶʯʝʥʠʝ. ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝ-

ʣʝʟʳ ʠʤʝʶʪ ʜʦʟʦʟʘʚʠʩʠʤʳʡ ʭʘʨʘʢʪʝʨ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʛʠʧʦʬʫʥʢʮʠʠ ʪʠʨʦʮʠʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ, ʬʦʣʣʠʢʫʣʷʨʥʳʝ ʢʣʝʪʢʠ, ʩʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʛʠʩʪʦʤʦʨ-

ʬʦʤʝʪʨʠʷ, ʪʘʨʪʨʘʟʠʥ. 
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Abstract. Purpose was to study thyroid gland histology features and its morphometric parameters after 

60-days tartrazine administration. Materials and methods. The research was performed by selecting 90 white 

male rats and dividing them into three groups. Rats in control group A (ɸ) were administered a daily dose of 

physiological solution intragastrically for 60 days whereas rats in groups B (ɹ) and C (ɺ) received equal volume 

of tartrazine solution at a dose of 750 and 1500 mg/kg for the same period. The research lasted for 3, 10, 15, 24 

and 45 days. Qualitative changes in thyroid gland histology were studied using light microscopy while quantita-

tive changes were examined with the help of histomorphometry which included measurements of follicle inner 

diameter, follicular epithelium height, nucleus and follicular cytoplasm area, lumen-epithelial index and nuclear-

cytoplasmic ratio. Results and their discussion. Quantitative increase of follicular cells with apoptosis, peeled-

off epithelial cells as well as appearance of single erythrocytes accumulations in follicular cavity and increase in 

number of follicles with squamous epithelium, whose colloid had heterogeneous structure and didnôt fill the cav-
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ity completely, were revealed on thyroid gland sections in groups B (ɹ) and C (ɺ) on the 3rd, 10th and 15th 

days. At the late readaptation period, thyroid gland histologic pattern and morphometry are observed to restore: 

on the 45th day, their values in group B (ɹ) approach the ones of the control group while in group C (ɺ) changes 

are registered even on the 45th day. On the 45th day of the readaptation period, squamous epithelium follicles 

are only observed in the thyroid gland peripheral zone whereas in group C (ɺ) they are noticed in both zones as 

well as cells with apoptosis. Conclusion. The above changes of thyroid gland histology depend on the dosage 

and indicate thyrocytes hypofunction which is proved by histomorphometry results.    

Key words: thyroid gland, follicular cells, light microscopy, histomorphometry, tartrazine.            

 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʮʚʝʪʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʧʠʱʝʚʦʡ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʧʠʱʝʚʳʝ ʢʨʘʩʠʪʝʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴ ʘʟʦʢʨʘʩʠʪʝʣʝʡ ʪʘʨʪʨʘʟʠʥ [17]. ɼʘʥʥʘʷ ʧʠʱʝʚʘʷ ʜʦʙʘʚʢʘ ʷʚʣʷʝʪʩʷ ʥʝ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʠʜʘʥʠʝ ʧʨʦʜʫʢʪʫ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʪʝʥʩʠʚʥʦ ʞʝʣʪʦʛʦ ʠ ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ 

ʠ ʠʥʪʝʨʝʩ ʢ ʥʝʤʫ ʩʦ ʩʪʦʨʦʥʳ ʧʦʢʫʧʘʪʝʣʝʡ. ʊʘʨʪʨʘʟʠʥ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʩʦʩʪʘʚʝ ʩʣʘʜʢʠʭ ʛʘʟʠʨʦʚʘʥʥʳʭ ʠ 

ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ, ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʧʨʠʧʨʘʚ, ʧʨʦʜʫʢʪʦʚ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʚ ʥʘʨʫʞʥʦʡ 

ʦʙʦʣʦʯʢʝ ʪʘʙʣʝʪʦʢ, ʢʘʧʩʫʣ ʠ ʜʨʘʞʝ [18]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʩʧʨʦʩ ʥʘ ʪʘʨʪʨʘʟʠʥ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ, ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʧʠʱʝʚʘʷ 

ʜʦʙʘʚʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʫ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʜʝʪʝʡ (ʢʦʞʥʳʝ ʚʳ-

ʩʳʧʘʥʠʷ, ʨʠʥʠʪʳ, ʘʩʪʤʘ), ʥʘʨʫʰʝʥʠʷ ʚʥʠʤʘʥʠʷ, ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʡ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʧʦ-

ʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʦʝ, ʛʝʥʦʪʦʢʩʠʯʝʩʢʦʝ ʠ ʢʘʥʮʝʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ [8, 

11, 12, 14]. ʑʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʦʤ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʘʥʪ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʩʚʦʠʭ 

ʛʦʨʤʦʥʦʚ ï ʪʠʨʦʢʩʠʥʘ ʠ ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ. ʇʦʩʣʝʜʥʝʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʤʝʪʘʙʦʣʠʟʤʘ ʙʝʣʢʦʚ, ʞʠʨʦʚ 

ʠ ʫʛʣʝʚʦʜʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʘʧʪʘʮʠʶ ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʩʪʘʝʪʩʷ ʥʝ ʦʩʚʝʱʝʥʥʳʤ 

ʚʦʧʨʦʩ ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʪʘʨʪʨʘʟʠʥʘ ʠ ʥʝ ʦʧʠʩʘʥʳ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʜʘʥʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʝʝ 

ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 60-ʪʠ ʩʫʪʦʯʥʦʛʦ ʚʚʝʜʝʥʠ̫ ʪʘʨʪʨʘʟʠʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʝʚʷʥʦʩʪʦ ʙʝʣʳʭ ʢʨʳʩ-ʩʘʤʮʦʚ (200-210 ʛ.) ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪ. ʀʟ ʪʨʠʜʮʘʪʠ ʞʠʚʦʪʥʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ, ʢʦʪʦʨʦʡ ʞʝʣʫʜʦʯʥʳʤ ʟʦʥʜʦʤ 

ʝʞʝʩʫʪʦʯʥʦ 60 ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʚʚʦʜʠʣʠ 1 ʤʣ 0,9% ʠʟʦʪʦʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ. ʉʣʝʜʫʶ-

ʱʠʤ ʪʨʠʜʮʘʪʠ ʦʩʦʙʷʤ (ɻʨʫʧʧʘ ɹ) ʚ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʟʦʥʜʦʚʦ ʚʚʦʜʠʣʠ 1 ʤʣ ʨʘʩʪʚʦʨʘ ʪʘʨʪʨʘʟʠʥʘ ʠʟ ʨʘʩʯʝʪʘ 

750 ʤʛ/ʢʛ, ʘ ʦʩʪʘʚʰʠʤʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤ ʞʠʚʦʪʥʳʤ (ɻʨʫʧʧʘ ɺ) ï ʪʫ ʞʝ ʧʠʱʝʚʫʶ ʜʦʙʘʚʢʫ, ʥʦ ʠʟ ʨʘʩʯʝʪʘ 

1500 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʊʘʨʪʨʘʟʠʥ ʠʩʧʦʣʟɹʦʚʘʣʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ Roha Dyechem Pvt Ltd, ʀʥʜʠʷ. ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʯʠʩʪʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʢʣʝʪʢʘʭ, ʩʦ ʩʚʦʙʦʜʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʧʠʱʝ ʠ 

ʚʦʜʝ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ. ʇʨʠ ʵʪʦʤ, ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʮʝʜʫʨ ʠ ʤʘʥʠʧʫʣʷʮʠʡ ʨʫʢʦ-

ʚʦʜʩʪʚʦʚʘʣʠʩʴ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ɼʠʨʝʢʪʠʚʦʡ 2010/63/EU ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ 

ʉʦʚʝʪʦʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ [9]. ʇʨʦʪʦʢʦʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʪʚʝʨʞʜʝʥ ʥʘ ʟʘʩʝʜʘʥʠʠ ʢʦʤʠʩʩʠʠ ʧʦ ʙʠʦʵʪʠʢʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʃʫʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉʚʷʪʠʪʝʣʷ 

ʃʫʢʠè (ʧʨʦʪʦʢʦʣ ˉ2 ʦʪ 25.03.2022 ʛ.). ʉʨʦʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ 3, 10, 15, 24 ʠ 45 ʩʫʪʢʠ; ʞʠʚʦʪʥʳʭ 

ʫʤʝʨʱʚʣʷʣʠ ʧʫʪʝʤ ʠʥʛʘʣʷʮʠʠ ʣʝʪʘʣʴʥʦʡ ʜʦʟʳ ʵʬʠʨʥʦʛʦ ʥʘʨʢʦʟʘ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʱʠʪʦʚʠʜ-

ʥʦʡ ʞʝʣʝʟʳ (ʬʠʢʩʘʮʠʶ, ʦʙʝʟʚʦʞʠʚʘʥʠʝ, ʟʘʣʠʚʢʫ ʚ ʪʚʝʨʜʫʶ ʩʨʝʜʫ) ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-6 ʤʢʤ ʦʢʨʘh ʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. ɼʣʷ ʘʥʘʣʠʟʘ 

ʩʨʝʟʦʚ ʥʘ ʩʪʝʢʣʦʧʨʝʧʘʨʘʪʘʭ, ʠʭ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʢʣʯʁʘʶʱʠʡ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʤʠʢʨʦʩʢʦʧ Nikon Eclipse Ni ʠ ʮʠʬʨʦʚʫʶ ʢʘʤʝʨʫ Nikon DS-Fi3. ɼʣʷ ʤʦʨʬʦʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʨʝʟʦʚ ʧʨʠʤʝʥʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ çNis-Elements BR 4.60.00è. ʇʦʩʢʦʣʴʢʫ ʠʤʝʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʪʣʠʯʠʷ ʚ ʨʘʟʤʝ-

ʨʘʭ ʠ ʬʦʨʤʝ ʬʦʣʣʠʢʫʣʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʟʦʥʘʭ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʟʘʤʝʨʳ ʧʨʦʠʟʚʦʜʠ-

ʣʠ ʦʪʜʝʣʴʥʦ ʚ ʦʙʝʠʭ ʠʟ ʥʠʭ. ʅʘ ʩʨʝʟʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʟʦʥ ʠʟʤʝʨʷʣʠ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 

ʬʦʣʣʠʢʫʣʘ, ʚʳʩʦʪʫ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ (ʦʙʲʝʢʪʠʚ Ĭ10), ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʴ ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ ʪʠʨʦ-

ʮʠʪʦʚ (ʦʙʲʝʢʪʠʚ Ĭ100). ɼʘʣʝʝ ʚʳʯʠʩʣʷʣʠ ʠʥʜʝʢʩʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʦʣʣʠʢʫʣʷʨʥʳʭ ʢʣʝʪʦʢ: 

ʧʨʦʩʚʝʪ-ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʠʥʜʝʢʩ (ʦʪʥʦʰʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʬʦʣʣʠʢʫʣʘ ʢ ʚʩrʦʪʝ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ 

ʵʧʠʪʝʣʠʷ) ʠ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʘʤʝʨ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 10 ʫʯʘʩʪʢʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʠʣʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʟʦʥʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ.  

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʟʘʤʝʨʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʮʝʥʟʠʦʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʷ çMS Excelè ʠ çStatistika 5.1è. ɼʣʷ ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ ʪʠʧʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʣʠ ʪʝʩʪ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʠ ʐʘʧʠʨʦ-

ʋʠʣʢʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʪʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʙʳʣ ʥʦʨʤʘʣʴʥʳʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʪ-




