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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʦʙʲʸʤʘ ʢʨʦʚʠ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʪʝʨʤʠʥʘʣʴʥʦ ʦʪʦʙʨʘʪʴ ʫ ʢʘʨʣʠʢʦʚʳʭ ʩʚʠʥʝʡ ʚ ʚʦʟʨʘʩʪʝ 45 ʜʥʝʡ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 11 ʧʦʨʦʩʷʪ (6 ʩʘʤʮʦʚ ʠ 5 ʩʘʤʦʢ). ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʨʘʙʦʪʝ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ɸʥʝʩʪʝʟʠʶ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪ-

ʨʠʤʳʰʝʯʥʳʤ ʚʚʝʜʝʥʠʝʤ ʩʤʝʩʠ ʢʩʠʣʘʟʠʥʘ (2 ʤʛ/ʢʛ) ʠ ʪʠʣʝʪʘʤʠʥʘ-ʟʦʣʘʟʝʧʘʤʘ (10 ʤʛ/ʢʛ). ʇʦʩʣʝ ʜʦʩʪʠʞʝ-

ʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʘʥʝʩʪʝʟʠʠ ʚʳʧʦʣʥʷʣʠ ʚʩʢʨʳʪʠʝ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʙʦʨ ʢʨʦʚʠ ʜʦ 

ʤʦʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʛʫʩʪʢʦʚ. ʇʦʣʫʯʝʥʥʫʶ ʢʨʦʚʴ ʠʟʤʝʨʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʨʥʳʭ ʢʦʣʙ ʠ ʛʨʘʜʫʠʨʦʚʘʥ-

ʥʳʭ ʢʦʥʠʯʝʩʢʠʭ ʧʨʦʙʠʨʦʢ. ɼʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦ ʇʠʨʩʦʥʫ. 

ɺʳʙʨʦʩʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ɻʨʘʙʙʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʋ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʦʧʨʝ-

ʜʝʣʸʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙʲʸʤ ʪʝʨʤʠʥʘʣʴʥʦ ʧʦʣʫʯʝʥʥʦʡ ʢʨʦʚʠ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʸʤ 

ʢʨʦʚʠ, ʜʦʩʪʫʧʥʳʡ ʢ ʩʙʦʨʫ, ʟʥʘʯʠʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʧʦʨʦʩʷʪ (r = 0,9729; p < 0,0001). ʉʨʘʚʥʝ-

ʥʠʝ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ. ɺ ʩʨʝʜʥʝʤ ʫ ʩʘʤʮʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 49 (46; 52) ʤʣ/ʢʛ ʢʨʦʚʠ, ʫ ʩʘʤʦʢ ï 49 (44; 54) ʤʣ/ʢʛ. ʆʪ-

ʩʫʪʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʣʘʤʠ ʧʦʟʚʦʣʝ̫ʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʱʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʢʘʢ 

ʧʨʠʤʝʥʠʤʳʡ ʜʣʷ ʦʙʦʠʭ ʧʦʣʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʚʦʩʧʦʣʥʷʶʪ ʧʨʦʙʝʣ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʛʜʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʠʥʬʦʨ-

ʤʘʮʠʷ ʦ ʪʝʨʤʠʥʘʣʴʥʦʤ ʦʙʲʸʤʝ ʢʨʦʚʠ ʫ ʧʦʨʦʩʷʪ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʢʘʨʣʠʢʦʚʳʭ ʩʚʠʥʝʡ 45-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʦʟʤʦʞʥʦ ʪʝʨʤʠʥʘʣʴʥʦ ʧʦʣʫʯʠʪʴ ʦʢʦʣʦ 49 

ʤʣ/ʢʛ ʢʨʦʚʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʦʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʦʙʲʸʤ ʙʠʦʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʠ ʨʘʩʯʸʪʝ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ ʠ ʜʠʟʘʡʥʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʣʠʢʦʚʳʝ ʩʚʠʥʴʠ, ʦʙʲʸʤ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚ, ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 
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Abstract. The objective of the study was to determine the maximum possible volume of blood that can 

be terminally collected from 45-day-old miniature pigs. Materials and methods. The study included 11 piglets 

(6 males and 5 females). The animals were maintained in accordance with current guidelines for the use of la-

boratory animals. Anesthesia was induced by intramuscular administration of a mixture of xylazine (2 mg/kg) 

and tiletamine-zolazepam (10 mg/kg). After achieving the surgical stage of anesthesia, thoracotomy was per-

formed and blood collection was carried out until clot formation occurred. The collected blood was measured 

using volumetric flasks and graduated conical tubes. Pearsonôs correlation analysis was used for data analysis. 

Outliers were identified using Grubbsô test. Results and discussion. The individual volume of terminally collect-

ed blood was determined in all animals. The maximum blood volume available for collection was found to corre-

late significantly with piglet body weight (r = 0.9729; p < 0.0001). Comparison between males and females us-

ing Studentôs t-test revealed no statistically significant differences. On average, 49 (46; 52) mL/kg of blood 

could be obtained from males and 49 (44; 54) mL/kg from females. The absence of substantial sex-related dif-

ferences allows the overall range of values to be considered applicable to both sexes. These data fill a gap in the 

literature, where information on the terminal blood volume in piglets of this age was previously lacking. Conclu-

sion. The study demonstrated that approximately 49 mL/kg of blood can be terminally collected from 45-day-old 

miniature pigs. The obtained results are of practical importance for planning preclinical studies in which bio-

material volume is a limiting factor and may be used for calculating animal numbers and designing experiments. 

Keywords: miniature pigs, circulating blood volume, preclinical studies, statistical analysis. 
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ɺʚʝʜʝʥʠʝ. ʉʚʠʥʴʠ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʷʚʣʷʶʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ ʧʦʜʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʚ ʙʠʦʤʝ-

ʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʳʟʫʥʘʤʠ ʩʚʠʥʴʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʢ ʯʝʣʦʚʝʢʫ 

ʩʭʦʜʩʪʚʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʥʘʪʦʤʠʠ, ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʬʠʟʠʦʣʦʛʠʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʜʝʘʣʴʥʳʤʠ ʤʦ-

ʜʝʣʷʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ-

ʢʘʥʜʠʜʘʪʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ [7]. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʪʝʩʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʞʠʚʦʪʥʦ-

ʛʦ ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʚʦʜʷʪ ʘʥʘʣʠʟ ʢʨʦʚʠ. ʂʨʦʚʴ ʠʩʩʣʝʜʫʝʪʩʷ ʜʣʷ: 

- ʘʥʘʣʠʟʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ, ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

- ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

- ʚʳʨʘʙʦʪʢʠ ʘʥʪʠʪʝʣ. 

ʆʪʙʦʨ ʢʨʦʚʠ ï ʵʪʦ ʦʩʦʙʘʷ ʠ ʚʘʞʥʘʷ ʧʨʦʮʝʜʫʨʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʨʝʙʫʝʪʩʷ ʦʪʙʦʨ ʢʨʦʚʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʪʝʯʝʥʠʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ [2]. 

ɼʣʷ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʟʷʪʠʷ ʢʨʦʚʠ ʫ ʟʜʦʨʦʚʦʛʦ ʞʠʚʦʪʥʦʛʦ ʦʙʳʯʥʦ ʙʝʨʫʪ ʜʦ 10 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ (ʆʎʂ), ʧʨʠ ʵʪʦʤ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʦʚʪʦʨʥʳʤʠ ʟʘʙʦʨʘʤʠ ʢʨʦʚʠ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 

ʪʨʠ-ʯʝʪʳʨʝ ʥʝʜʝʣʠ. ʇʨʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ 15 % ʦʪ ʆʎʂ ʩ ʠʥʪʝʨʚʘʣʦʤ 28 

ʜʥʝʡ, ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʤʦʞʥʦ ʦʪʙʠʨʘʪʴ ʜʦ 7,5% ʦʪ ʆʎʂ, ʧʨʠ ʦʯʝʥʴ ʢʦʨʦʪʢʠʭ ʠʥʪʝʨʚʘʣʘʭ ï ʤʘʢʩʠʤʫʤ 1,0 

% ʦʪ ʆʎʂ ʢʘʞʜʳʝ 24 ʯʘʩʘ. ʇʨʠ ʩʙʦʨʝ ʢʨʦʚʠ ʦʪ 15% ʆʎʂ ʦʙʷʟʘʪʝʣʴʥʦ ʝʛʦ ʚʦʩʧʦʣʥʝʥʠʝ [4]. 

ʆʜʥʘʢʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʙʲʝʤʫ ʢʨʦʚʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʦʙʨʘʪʴ ʦʪ ʧʦʨʦʩʷʪ ʧʦʩʤʝʨʪ-

ʥʦ ʤʳ ʥʝ ʥʘʰʣʠ. ɺʦʟʨʘʩʪ 45 ʜʥʝʡ ʫ ʢʘʨʣʠʢʦʚʳʭ ʩʚʠʥʝʡ ʩʦʧʦʩʪʘʚʠʤ ʩ ʚʦʟʨʘʩʪʦʤ ʯʝʣʦʚʝʢʘ ï ʦʢʦʣʦ 7 ʣʝʪ 

[3]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʢʘʨʣʠʢʦʚʳʭ ʩʚʠʥʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 45 ʜʥʝʡ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʠ ʩʦʦʙ-

ʱʝʥʠʝ ɽʥʛʘʣʳʯʝʚʦʡ ɻ.ʅ. ʠ ʉʶʙʘʝʚʘ ʈ.ɼ. (2023), ʢʦʪʦʨʳʝ ʩʦʦʙʱʘʶʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠ-

ʯʝʩʪʚʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʱʝʤʠʨʦ-

ʚʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʦʩʢʦʣʴʢʫ ʜʝʪʠ ʷʚʣʷʶʪʩʷ ʧʘʮʠʝʥʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʛʨʫʧʧʳ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ, ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʝʜʠʘʪʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʘʥʝʝ ʦʮʝʥʠʪʴ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʠʥʠ-

ʤʠʟʠʨʦʚʘʪʴ ʥʝʦʧʨʘʚʜʘʥʥʳʝ ʨʠʩʢʠ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʋ ʧʦʨʦʩʷʪ, ʙʠʦʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʠʞʠʟʥʝʥʥʦ, ʤʦʞʝʪ ʥʝ ʭʚʘʪʠʪʴ, ʥʘ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʚ 

ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʨʦʚʴ ʦʪʙʠʨʘʶʪ ʪʝʨʤʠʥʘʣʴʥʦ. ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʤʳ ʥʝ ʥʘʰʣʠ ʜʘʥʥʳʭ ʦ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʦʙʲʝʤʘʭ ʢʨʦʚʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ 45 ʜʥʝʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʦʙʲʸʤʘ ʢʨʦʚʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʪʝʨ-

ʤʠʥʘʣʴʥʦ ʧʦʣʫʯʠʪʴ ʦʪ ʢʘʨʣʠʢʦʚʳʭ ʩʚʠʥʝʡ ʚ ʚʦʟʨʘʩʪʝ 45 ʜʥʝʡ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʣʫʯʝʥʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʚ ʨʘʤʢʘʭ ʜʨʫʛʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʥʠʧʫʣʷʮʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʤʢʘʭ 

ʟʘʩʝʜʘʥʠʷ ʙʠʦʵʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʦʩʥʦʚʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ.  

ʂʘʨʣʠʢʦʚʳʝ ʩʚʠʥʴʠ ʚ ʚʦʟʨʘʩʪʝ 45 ʜʥʝʡ ʞʠʟʥʠ ʠʟ ʢʦʪʦʨʳʭ 6 ʩʘʤʮʦʚ ʠ 5 ʩʘʤʦʢ. ʉʦʜʝʨʞʘʥʠʝ ʠ ʞʠʟ-

ʥʝʦʙʝʩʧʝʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩʦʛʣʘʩʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷʤ ʂʦʣʣʝʛʠʠ ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩ-

ʩʠʠ ʦʪ 14 ʥʦʷʙʨʷ 2023 ʛ.  ̄33 çʆ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʨʘʙʦʪʝ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ) ʞʠ-

ʚʦʪʥʳʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ (ʥʝʢʣʠʥʠʯʝʩʢʠʭ) ʠʩʩʣʝʜʦʚʘʥʠʡè.  

ʇʝʨʝʩʯʝʪ ʚʦʟʨʘʩʪʘ ʢʘʨʣʠʢʦʚʦʡ ʩʚʠʥʴʠ ʚ ʢ ʚʦʟʨʘʩʪʫ ʯʝʣʦʚʝʢʘ ʫʢʘʟʘʥʥʳʡ ʚʦ ʚʚʝʜʝʥʠʠ ʦʩʫʱʝʩʪʚʣʝʥ 

ʧʦ ʬʦʨʤʫʣʝ  [3]. 

ɸʥʝʩʪʝʟʠʷ. ɺ ʦʜʥʦʤ ʰʧʨʠʮʝ ʩʤʝʰʠʚʘʣʠ ʢʩʠʣʘʟʠʥ 2 ʤʛ/ʢʛ ʠ ʪʠʣʝʪʘʤʠʥ- ʟʦʣʘʟʝʧʘʤ 10 ʤʛ/ʢʛ ʠ ʚʚʦ-

ʜʠʣʠ ʚ/ʤ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ 3 ʩʪʘʜʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʘʥʝʩʪʝʟʠʠ, ʧʣʦʩʢʦʩʪʠ 2 ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɻʸʜʝʣʷ ɸ. (1937), ʧʨʦʚʦʜʠʣʠ ʧʨʦʮʝʜʫʨʳ ʚʩʢʨʳʪʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʊʝʭʥʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʪʨʘ-

ʞʝʥʘ ʥʘ ʨʠʩ. 1-4. 

ʇʦʣʫʯʝʥʥʫʶ ʢʨʦʚʴ ʠʟ ʰʧʨʠʮʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʘ ʧʝʨʝʣʠʚʘʣʠ ʚ ʤʝʨʥʳʝ ʢʦʣʙʳ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ 

ʪʦʯʥʦʩʪʠ ʧʦ 50 ʠ 100 ʤʣ, ʠ ʧʨʦʙʠʨʢʠ ʢʦʥʠʯʝʩʢʠʝ ʇʎɻ-1-10-0,2 ʧʦ 10 ʤʣ ʩ ʛʨʘʜʫʠʨʦʚʢʦʡ, ʟʘʪʝʤ ʩʫʤʤʠʨʦ-

ʚʘʣʠ ʧʦʣʫʯʝʥʥʳʝ ʦʙʲʝʤʳ ʜʣʷ ʢʘʞʜʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʆʩʪʘʥʦʚʢʘ ʩʝʨʜʮʘ ʥʘʩʪʫʧʘʣʘ ʯʝʨʝʟ 9 - 

16 ʤʠʥʫʪ ʧʦʩʣʝ ʚʩʢʨʳʪʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʥʘʯʘʣʘ ʧʨʦʮʝʜʫʨʳ. ʇʨʦʮʝʜʫʨʫ ʩʙʦʨʘ ʢʨʦʚʠ ʦʩʪʘʥʘʚʣʠʚʘʣʠ 

ʯʝʨʝʟ 2-3 ʤʠʥʫʪʳ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʩʝʨʜʮʘ ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʛʫʩʪʢʦʚ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. ɼʣʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʙʲʝʤʘ ʧʦʣʫʯʝʥʥʦʡ ʢʨʦʚʠ ʦʪ ʤʘʩʩʳ ʪʝʣʘ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʇʠʨ-

ʩʦʥʘ.  
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