
ɺɽʉʊʅʀʂ ʅʆɺʓʍ ʄɽɼʀʎʀʅʉʂʀʍ ʊɽʍʅʆʃʆɻʀʁ. ʕʣʝʢʪʨʦʥʥʦʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ ï 2020 ï N 6 

JOURNAL OF NEW MEDICAL TECHNOLOGIES, eEdition ï 2020 ï N 6 
 

ʋɼʂ: 616.092-546.47-546.48 DOI: 10.24411/2075-4094-2020-16786  
 

ɺʃʀʗʅʀɽ ʉʆʏɽʊɸʅʅʆɻʆ ɼɽʁʉʊɺʀʗ ʂɸɼʄʀʗ ʀ ʎʀʅʂɸ ʅɸ ʂɸʃʔʎʀɽɺʓʁ  

ʆɹʄɽʅ ʀ ʇɽʈɽʂʀʉʅʆɽ ʆʂʀʉʃɽʅʀɽ ʃʀʇʀɼʆɺ ʅɸ ʌʆʅɽ ʀɿʄɽʅɽʅʅʆɻʆ  

ʂɸʃʔʎʀɽɺʆɻʆ ɻʆʄɽʆʉʊɸɿʀʉɸ 

 

ʄ.ʈ. ɹʋɿʆɽɺɸ
*
 ,

**  

 

*
ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺʅʎ ʈɸʅ, 

ʫʣ. ʇʫʰʢʠʥʩʢʘʷ, ʜ. 47, ʛ. ɺʣʘʜʠʢʘʚʢʘʟ, 362025 ʈʉʆ-ɸʣʘʥʠʷ, ʈʦʩʩʠʷ, e-mail: buzoevamarina@mail.ru 
**
ɻɹʆʋ ɺʆ ʉʆɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʌ, ʫʣ. ʇʫʢhʠʥʩʢʘʷ, ʜ. 40, ʛ. ɺʣʘʜʠʢʘʚʢʘʟ, ʈʉʆ-ɸʣʘʥʠʷ, 362025, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʪʝʧʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʢʘʜʤʠʷ ʠ ʮʠʥʢʘ ʚ ʪʢʘʥʷʭ, ʦʙʤʝʥ 

ʢʘʣʴʮʠʷ ʠ ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʦʛʦ ʚʚʝʜʝ-

ʥʠʷ ʨʘʩʪʚʦʨʘ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ ʠ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʥʦʛʦ ʢʘʣʴʮʠʝʚʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. ʂʨʳʩʘʤ 

ʣʠʥʠʠ ɺʠʩʪʘʨ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʨʘʩʪʚʦʨ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ ʚ ʜʦʟʠʨʦʚʢʝ 0,5 ʤʛ/ʢʛ ʤʘʩʩʳ, ʭʣʦʨʠʜʘ 

ʮʠʥʢʘ ʚ ʜʦʟʝ 0,1 ʤʛ/ʢʛ ʠ 20 ʤʛ/ʢʛ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤʝʪʘʣʣ). ʄʦʜʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ 

ʩʦʟʜʘʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ 10% ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ ʚ 

ʜʦʟʝ 0,15 ʤʣ/100ʛ., ʘ ʛʠʧʦʢʘʣʴʮʠʝʤʠʶ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʧʦʜʢʦʞʥʦʛʦ ʚʚʝʜʝʥʠʷ ʢʘʣʴʮʠʪʦʥʠʥʘ (ʧʨʝʧʘʨʘʪ 

çʄʠʘʢʘʣʴʮʠʢè) ʚ ʜʦʟʠʨʦʚʢʝ 0,6 ʄɽ/ 100ʛ ʚʝʩʘ ʞʠʚʦʪʥʦʛʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦʡ ʛʠʧʝʨ ʠ ʛʠʧʦʢʘʣʴʮʠʝʤʠʠ ʚʚʝʜʝʥʠʝ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ ʠ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 20ʤʛ/ʢʛ ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʤʝʪʘʣʣʦʚ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʛʠʧʦʧʨʦʪʝʠʥʝʤʠʠ ʠ ʜʝʢʘʣʴʮʠʥʘʮʠʠ ʢʦʩʪʝʡ, 

ʘʢʪʠʚʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʫʛʥʝʪʘʝʪʩʷ ʘʥʪʠʦʢʠʩʜʘʥʪʥʘʷ ʟʘʱʠʪʘ ʢʣʝʪʦʢ 

ʢʣʝʪʦʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʫʣʴʬʘʪʦʤ 

ʢʘʜʤʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʘʣʴʮʠʝʚʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʥʦʨʤʘʣʠʟʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʠ ʮʠʥʢʘ ʚ ʢʦʩʪʷʭ ʠ ʥʝ ʠʟʤʝ-

ʥʷʝʪ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʧʝʨʝʢʠʩʝʡ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ.  
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Abstract: the work examined the degree of accumulation of cadmium and zinc in tissues, the exchange of 

calcium and indices of lipid peroxidation in experimental animals under the influence of cadmium sulfate and 

zinc chloride solutionsô intragastric administration in conditions of altered calcium homeostasis. Wistar rats were 

administered cadmium sulfate solution at a dose of 0.5 mg / kg body weight, zinc chloride solutions at a dose of 

0.1 mg / kg and 20 mg / kg (in terms of metal) intragastrically. The model of experimental hypercalcemia was 

created by daily intragastric administration of 10% calcium chloride solution at a dose of 0.15 ml / 100g and 

hypocalcemia was obtained by subcutaneous administration of calcitonin (drug "Miacalcic") at a dose of 0.6 IU / 

100g of animalôs weight. Under conditions of experimental hyper and hypocalcemia, the administration of cad-

mium sulfate and zinc chloride at a dose of 20 mg / kg leads to the accumulation of metals in the bone tissue and 

blood plasma, hypoproteinemia and decalcification of bones, lipid peroxidation processes are activated and the 

antioxidant defense of cell cells is inhibited. The administration of zinc chloride at a dose of 1 mg/kg, an either 

isolated or combined with cadmium sulfate, under conditions of calcium imbalance, normalized the content of 

cadmium and zinc in bones and didnôt change the content of hydroperoxides and catalase activity. 

Keywords: heavy metals, cadmium sulfate, zinc chloride, calcium metabolism, hypercalcemia, 

hypocalcemia 

 

ɺʚʝʜʝʥʠʝ. ʀʟʫʯʝʥʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʪʷʞʝʣʳʭ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʫʜʝʣʷʝʪʩʷ 

ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ [3-5]. ʊʘʢ ʠ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʥʝʝ [1, 2] ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʵʬʬʝʢʪʳ ʩʦʚʤʝʩʪ-

ʥʦʛʦ ʚʣʠʷʥʠʷ ʩʦʣʝʡ ʢʘʜʤʠʷ ʠ ʮʠʥʢʘ ʥʘ ʚʦʜʦ-ʵʣʝʢʪʨʦʣʠʪʦʚʳʜʝʣʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʧʦʯʝʢ ʠ ʩʪʝʧʝʥʴ ʥʘʢʦ-

ʧʣʝʥʠʷ ʵʪʠʭ ʤʝʪʘʣʣʦʚ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʧʣʘʟʤʝ. ʋʯʠʪʳʚʘʷ ʢʦʥʢʫʨʝʥʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʘʜʤʠʷ ʠ ʢʘʣʴ-

ʮʠʷ [6, 7] ʠ ʚʦʟʤʦʞʥʳʡ ʧʨʦʪʝʢʪʦʨʥʳʡ ʵʬʬʝʢʪ ʮʠʥʢʘ ʢʘʢ ʵʩʩʝʥʮʠʘʣʴʥʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ [1] ʥʘʤ ʧʨʝʜʩʪʘ-
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ʚʠʣʦʩʴ ʠʥʪʝʨʝʩʥʳʤ ʦʪʩʣʝʜʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʘʜʤʠʷ ʠ ʮʠʥʢʘ ʥʘ ʢʘʣʴʮʠʝʚʳʡ ʦʙ-

ʤʝʥ ʠ ʇʆʃ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʤʝʥʝʥʥʦʛʦ ʢʘʣʴʮʠʝʚʦʛʦ ʛʦʤʝʦʩʪʘʟʠʩʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ, ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʠ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʚʚʝʜʝ-

ʥʠʷ ʥʘ ʢʘʣʴʮʠʝʚʳʡ ʦʙʤʝʥ, ʇʆʃ ʠ ʥʘʢʦʧʣʝʥʠʝ ʤʝʪʘʣʣʦʚ ʚ ʪʢʘʥʷʭ ʥʘ ʬʦʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʠʧʦ ʠ ʛʠ-

ʧʝʨʢʘʣʴʮʠʝʤʠʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʢʨʳʩʘʭ ʩʘʤʮʘʭ ʣʠʥʠʠ ɺʠʩʪʘʨ ʤʘʩʩʦʡ 

200-300ʛ., ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 10 ʛʨʫʧʧ (n=100): 1) ʬʦʥʦʚʳʝ (ʠʥʪʘʢʪʥʳʝ) ʞʠʚʦʪʥʳʝ; 2) ʢʨʳʩʳ ʩ ʚʥʫʪʨʠʞʝʣʫ-

ʜʦʯʥʳʤ ʚʚʝʜʝʥʠʝʤ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ ʚ ʜʦʟʝ 0,5 ʤʛ/ʢʛ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤʝʪʘʣʣ) ʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʳʤ ʚʚʝʜʝ-

ʥʠʝʤ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ; 3) ʢʨʳʩʳ ʩ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʳʤ ʚʚʝʜʝʥʠʝʤ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 0,1 ʤʛ/ʢʛ ʠ ʭʣʦ-

ʨʠʜʘ ʢʘʣʴʮʠʷ; 4) ʢʨʳʩʳ ʩ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʳʤ ʚʚʝʜʝʥʠʝʤ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 20,0 ʤʛ/ʢʛ ʠ ʭʣʦʨʠʜʘ ʢʘʣʴ-

ʮʠʷ; 5) ʢʨʳʩʳ ʩ ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʳʤ ʚʚʝʜʝʥʠʝʤ ʩʤʝʩʠ ʤʝʪʘʣʣʦʚ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ ʚ ʜʦʟʝ 0,5 ʤʛ/ʢʛ ʠ ʭʣʦʨʠʜʘ 

ʮʠʥʢʘ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ ʠ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ; 6) ʢʨʳʩʳ ʩ ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʳʤ ʚʚʝʜʝʥʠʝʤ ʩʤʝʩʠ ʤʝʪʘʣ-

ʣʦʚ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ ʚ ʜʦʟʝ 0,5 ʤʛ/ʢʛ ʠ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ʠ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ; 

7) ʢʨʳʩʳ ʩ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʳʤ ʚʚʝʜʝʥʠʝʤ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 0,1 ʤʛ/ʢʛ ʠ ʧʦʜʢʦʞʥʳʤ ʚʚʝʜʝʥʠʝʤ ʢʘʣʴ-

ʮʠʪʦʥʠʥʘ; 8) ʢʨʳʩʳ ʩ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʳʤ ʚʚʝʜʝʥʠʝʤ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 20,0 ʤʛ/ʢʛ ʠ ʧʦʜʢʦʞʥʳʤ ʚʚʝ-

ʜʝʥʠʝʤ ʢʘʣʴʮʠʪʦʥʠʥʘ; 9) ʢʨʳʩʳ ʩ ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʳʤ ʚʚʝʜʝʥʠʝʤ ʩʤʝʩʠ ʤʝʪʘʣʣʦʚ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ ʚ ʜʦʟʝ 

0,5 ʤʛ/ʢʛ ʠ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ ʠ ʧʦʜʢʦʞʥʳʤ ʚʚʝʜʝʥʠʝʤ ʢʘʣʴʮʠʪʦʥʠʥʘ; 10) ʢʨʳʩʳ ʩ ʠʥʪʨʘʛʘʩʪ-

ʨʘʣɹʥʳʤ ʚʚʝʜʝʥʠʝʤ ʩʤʝʩʠ ʤʝʪʘʣʣʦʚ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ ʚ ʜʦʟʝ 0,5 ʤʛ/ʢʛ ʠ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ʠ 

ʧʦʜʢʦʞʥʳʤ ʚʚʝʜʝʥʠʝʤ ʢʘʣʴʮʠʪʦʥʠʥʘ; 

 ʄʦʜʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ ʩʦʟʜʘʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʚʥʫʪʨʠʞʝʣʫ-

ʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ 10% ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ ʚ ʜʦʟʝ 0,15 ʤʣ/100ʛ. ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ. ʄʦʜʝʣʴ ʛʠʧʦ-

ʢʘʣʴʮʠʝʤʠʠ ʩʦʟʜʘʚʘʣʘʩʴ ʧʫʪʝʤ ʝʞʝʜʥʝʚʥʦʛʦ ʧʦʜʢʦʞʥʦʛʦ ʚʚʝʜʝʥʠʷ ʢʘʣʴʮʠʪʦʥʠʥʘ (ʧʨʝʧʘʨʘʪʘ çʄʠʘʢʘʣʴ-

ʮʠʢè) ʚ ʜʦʟʠʨʦʚʢʝ 0,6 ʄɽ/ 100ʛ ʚʝʩʘ ʞʠʚʦʪʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ. ɺ ʦʙʝʠʭ ʤʦʜʝʣʷʭ ʚʚʝʜʝʥʠʝ ʩʦʣʝʡ ʤʝʪʘʣ-

ʣʦʚ ʥʘʯʠʥʘʣʠ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʦʧʳʪʘ, ʝʞʝʜʥʝʚʥʦ ʩʧʫʩʪʷ 1-2 ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ 

/ʠʣʠ ʧʦʜʢʦʞʥʳʭ ʠʥʴʝʢʮʠʡ ʢʘʣʴʮʠʪʦʥʠʥʘ.  

 ɾʠʚʦʪʥʳʝ ʚ ʪʝʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʧʠʱʝʚʦʤ ʨʘʮʠʦʥʝ ʠ ʠʤʝʣʠ ʩʚʦ-

ʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʚʦʜʝ ʠ ʧʠʱʝ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. Cʚʝʪʦʚʦʡ ʨʝʞʠʤ - ʝʩʪʝʩʪʚʝʥʥʳʡ. ʈʘʩʪʚʦʨ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ 

ʚ ʜʦʟʠʨʦʚʢʝ 0,5 ʤʛ/ʢʛ ʤʘʩʩʳ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤʝʪʘʣʣ), ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 0,1 ʤʛ/ʢʛ ʠ 20 ʤʛ/ʢʛ ʚʚʦʜʠʣʠ 

ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʦ, ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ 

(ʘʧʧʘʨʘʪ ʉʌ-26). ʂʦʥʮʝʥʪʨʘʮʠʶ ʠʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʷ ʚ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʘʧ-

ʧʘʨʘʪʘ ɸʕʂ-1, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʧʣʘʟʤʳ ʢʨʦʚʠ ʠʟʤʝʨʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ 

ʘʧʧʘʨʘʪʘ PV1251ʉ-26. ʕʢʩʧʝʨʠʤʝʥʪʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭè (1985), 

11-ʦʡ ʩʪʘʪʴʸʡ ʍʝʣʴʩʠʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ɺʩʝʤʠʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠ ʧʨʘʚʠʣʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʧʨʘʢʪʠʢʠ ʚ ʈʌ (ʧʨʠʢʘʟ ʄɿ ʈʌ ʦʪ 01.04.2016 ʛ. ˉ 199). ʇʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʝ ʟʘ-

ʙʠʚʘʣʠʩʴ ʧʦʜ ʪʠʦʧʝʥʪʘʣʦʚʳʤ ʥʘʨʢʦʟʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʢʘʥʝʡ ʠ ʧʣʘʟʤʳ. ʇʝʨʝʜ ʦʧʨʝʜʝʣʝʥʠʝʤ ʵʣʝʤʝʥ-

ʪʦʚ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʨʦʚʦʜʠʣʘʩʴ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʦʙ ʧʦ ɻʆʉʊ 26929 ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠʩʧʳʪʫʝʤʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦ ɻʆʉʊ 30178-96. ɺ ʧʦʣʫʯʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ, ʢʘʜʤʠʡ ʠ ʮʠʥʢ - ʥʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦ-

ʬʦʪʦʤʝʪʨʝ (çʂʚʘʥʪ-ɸʌɸè). Cʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʙʦʨʦʢ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʷʜʦʚ ʩʨʘʚʥʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦ ʢʨʠʪʝʨʠʶ ʐʘʧʠʨʦ-ʋʠʣʢʘ 

(Wʬ>> Wm), ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ çtè ʉʪʴʶʜʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ GraphPad 

Prizm 6.1. ʆ ʥʘʣʠʯʠʠ ʬʘʢʪʦʨʥʳʭ ʚʣʠʷʥʠʡ ʩʫʜʠʣʠ ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (ʨ) ʤʝʥʴʰʝʤ 0,05. 

ʃʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ (r-Pearson) ʚʳʯʠʩʣʷʣʠ, ʧʨʠʤʝʥʷʷ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ Micosoft 

(EXEL). ɼʣʷ ʨʘʩʯʝʪʦʚ ʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʳ MICROSOFT EXEL. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  ʀʟʤʝʥʝʥʠʝ ʢʘʣʴʮʠʝʚʦʛʦ ʦʙʤʝʥʘ, ʥʘʢʦʧʣʝʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʪʢʘʥʷʭ ʠ 

ʇʆʃ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʥɹʦʡ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ. ʅʘ ʬʦʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʩʫʣʴʬʘʪʘ ʢʘʜʤʠʷ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʜʤʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʴʮʠʷ ʚ ʢʦʩʪʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʠ ʥʘ 

ʭʘʨʘʢʪʝʨʝ ʦʙʨʘʪʥʦʡ ʢʦʨʨʝʣʷʮʠʠ (r=-0,92; ʨ<0,05) ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʩʠ ʤʝ-

ʪʘʣʣʦʚ ʩʦʣʝʡ ʢʘʜʤʠʷ ʠ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ʪʘʢʞʝ ʧʨʠʚʦʜʠʣʦ ʢ ʥʘʢʦʧʣʝʥʠʶ ʢʘʜʤʠʷ ʚ ʢʦʩʪʷʭ ʠ 

ʜʝʢʘʣʴʮʠʥʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ (r=-0,89; ʨ<0,06) ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʚ ʢʦʩʪʷʭ ʫ 

ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʘʚʰʠʭ ʩʤʝʩʴ ʢʘʜʤʠʷ ʠ ʭʣʦʨʠʜʘ ʮʠʥʢʘ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʜʤʠʷ ʚ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʦʩʪʘʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ (ʪʘʙʣ. 1).  

ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʨʳʩ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦʚʳʰʘʝʪʩʷ 

(ʪʘʙʣ. 2). ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʬʨʘʢʮʠʠ ʢʘʣʴʮʠʷ ʚ ʩʦʯʝʪʘʥʥʳʭ ʤʦʜʝʣʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʢʘ-

ʟʘʣʦʩʴ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʩʦʣʠ ʢʘʜʤʠʷ ʥʘ ʬʦʥʝ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ.  

 

 

 




