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ʆʚʩʝʧʷʥ ɸʥʘʠʪ ɸʣʴʙʝʨʪʦʚʥʘ 

ʂʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɻʅʂʆ  

ñʅʘʫʯʥʳʡ ʮʝʥʪʨ ɿʦʦʣʦʛʠʠ ʠ ɻʠʜʨʦʵʢʦʣʦʛʠʠ ʅɸʅ ʈɸò,  

ɸʨʤʝʥʠʷ, 0014, ʛ. ɽʨʝʚʘʥ, ʫʣ. ʇʘʨʫʡʨʘ ʉʝʚʘʢʘ, 7,  

 

ɸʥʥʦʪʘʮʠʷ: ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʵʧʠʬʠʪʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʨ. ɸʨʛʠʯʠ ï ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ ʚʧʘʜʘʶʱʠʭ ʚ 

ʦʟ.ʉʝʚʘʥ (ɸʨʤʝʥʠʷ). ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 130 ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ ʨʘʥʛʦʤ ʥʠʞʝ ʨʦʜʘ. ɺʳʷʚ-

ʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʙʳʣʘ ʛʨʫʧʧʘ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʟʥʘʯʠʤʦʡ ʙʳʣʘ 

ʪʘʢʞʝ ʜʦʣʷ ʟʝʣʝʥʳʭ ʠ ʩʠʥʝ-ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʇʨʦʚʝʜʝʥʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʦʙʱʥʦʩʪʠ ʚʦ-

ʜʦʨʦʩʣʝʚʳʭ ʩʦʦʙʱʝʩʪʚ ʩʦʙʨʘʥʥʳʭ ʠʟ ʦʪʜʝʣʴʥʳʭ ʬʦʨʦʬʠʪʦʚ ʠ ʨʝʢʠ ɸʨʛʠʯʠ ʧʦ ʢʦʵʬʬʠ-

ʮʠʝʥʪʫ ʩʭʦʜʩʪʚʘ ʉʝʨʝʥʩʝʥʘ.  

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʦʜʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʵʧʠʬʠʪʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʚʠ-

ʜʦʚʦʡ ʩʦʩʪʘʚ 

Abstract: Investigation of qualitative characteristics of epiphytic algae of river Argichi 

ð one of the main tributaries inflowing into Lake Sevan (Armenia) was done. 130 algal spe-

cies below the rank of genus were registered. It revealed that diatoms were the most diverse 

group, also green and blue-green algae had a significant contribution to species diversity. As-

sessment of similarity of algal communities collected from individual forophytes and from 

river Argitchi by Sorensen similarity index was implemented. 

Key words: Aquatic plant community, epiphytic algae, species composition 

 

ʆʟʝʨʦ ʉʝʚʘʥ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʚʦʜʦʝʤʦʤ ɿʘʢʘʚʢʘʟʴʷ ʠ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʳʭ ʚʳ-

ʩʦʢʦʛʦʨʥʳʭ ʦʟʝʨ ʤʠʨʘ. ɺ ʦʟʝʨʦ ʚʧʘʜʘʝʪ ʦʢʦʣʦ 30 ʚʦʜʦʪʦʢʦʚ. ʈʝʢʘ ɸʨʛʠʯʠ ʩʯʠʪʘʝʪʩʷ ʩʘ-

ʤʦʡ ʧʦʣʥʦʚʦʜʥʦʡ ʨʝʢʦʡ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʝʝ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 51 ʢʤ, ʧʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʘ ʦʢʦʣʦ 384 ʢʤ2, ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ - 5.18 ʤ3/ʩ. ʇʠʪʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ 

ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʠ ʧʦʜʟʝʤʥʦʝ, ʚʦʜʳ ʨʝʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʮʝʣʝʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʦʨʦʰʝ-

ʥʠʷ [11].  

ɺʦʜʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʦʷ-

ʥʠʷ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜ ʚ ʥʠʭ [1]. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʦ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʨ. ɸʨʛʠʯʠ, ʘ ʪʘʢʞʝ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʢʨʦʬʠʪʦʚ, ʦʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʧʠʬʠʪʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʨʦʚʦ-

ʜʠʪʩʷ ʚʧʝʨʚʳʝ. ɿʥʘʯʠʤʦʩʪʴ ʪʘʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʘʩʩʝʡʥʘ ʦʟ. ʉʝʚʘʥ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʘʥʥʦʛʦ 

ʙʠʦʪʦʧʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʧʦʣʥʷʪ ʙʘʟʫ ʜʘʥʥʳʭ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʘʩʩʝʡʥʘ ʦʟ. ʉʝʚʘʥ ʚ ʮʝʣʦʤ, ʩʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ 

ʩʨʘʚʥʠʪʴ ʠ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʚʦʜʦʨʦʩʣʝʚʳʭ ʩʦʦʙʱʝʩʪʚ ʦʪʜʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ 

ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʟʝʨʘ.  

ɻʦʣʣʝʨʙʘʭ ʨʘʩʩʤʘʪʨʠʚʘʣ ʵʧʠʬʠʪʠʟʤ ʚʦʜʦʨʦʩʣʝʡ ʢʘʢ ʧʨʠʤʠʪʠʚʥʫʶ ʬʦʨʤʫ ʩʠʤʙʠʦ-

ʟʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʯʝʥʴ ʥʝʧʨʦʯʥʳʝ ʠ ʢʨʘʪʢʦʚʨʝ-

ʤʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ [6]. ɺʠʥʦʛʨʘʜʦʚʘ ʧʨʝʜʣʘʛʘʝʪ ʧʦʜ ʪʝʨʤʠʥʦʤ çʵʧʠʬʠʪè ʧʦʥʠʤʘʪʴ 

ʨʘʩʪʝʥʠʝ, ʨʘʩʪʫʱʝʝ ʥʘ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʷʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʚʷʟʠ, ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʦʜʦʨʦʩʣʷʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʧʦʩʝʣʷ-
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ʶʪʩʷ, ʢʘʢ ʠʥʜʠʬʬʝʨʝʥʪʥʳʝ, ʢʦʤʝʥʩʘʣʴʥʳʝ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ [3]. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʧʠʬʠʪʳ ʥʝ ʧʘʨʘʟʠʪʠʨʫʶʪ çʭʦʟʷʠʥʘè ð ʬʦʨʦʬʠʪʳ ʠʤ 

ʥʫʞʥʳ ʣʠʰʴ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʳ. ʅʘʨʷʜʫ ʩ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʵʧʠʬʠʪʥʳʝ 

ʚʦʜʦʨʦʩʣʠ ʩʣʫʞʘʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʙʠʦʬʠʣʴʪʨʦʤ ʤʝʞʜʫ ʚʦʜʦʩʙʦʨʦʤ ʠ ʚʦʜʦʝʤʘʤʠ [10]. 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʦʙʨʘʥ ʦʩʝʥʴʶ 2015 ʛ. ʚ ʚʝʨʭʥʝʤ ʠ ʩʨʝʜʥʝʤ ʪʝʯʝ-

ʥʠʷʭ ʨʝʢʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʢʨʦʬʠʪʦʚ ʨʦʜʦʚ Myriophyllum, Potamogeton, Fontinalis ʠ Ba-

trachium. ʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʘʣʴʛʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʛʠʜʨʦʵʢʦʣʦʛʠʠ ʤʝʪʦʜʘʤ [5]. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʚʦʜʦʨʦʩʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʠʪʝʣʠ [2, 7, 9, 15,18, 21, 22]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʙʦʛʘʪʘʷ ʚ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚʦʜʦ-

ʨʦʩʣʝʚʘʷ ʬʣʦʨʘ ʚʦʜʥʳʭ ʵʧʠʬʠʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʦʜʦʨʦʩʣʷʤʠ 5 ʦʪʜʝʣʦʚ: 

Bacillariophyta, Chlorophyta, Cyanophyta, Euglenophyta ʠ Xanthophyta (ʪʘʙʣ. 1, 2). 

ʅʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʙʦʛʘʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ï 85 ʚʠʜʦʚ, 

ʩʦʩʪʘʚʷʶʱʠʝ 65% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʙʳʣʘ ʛʨʫʧʧʘ ʟʝʣʝʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚʠʜʦʚ ʩʦʩʪʘʚʠʣʘ ~15%. ʉʠʥʝ-ʟʝʣʝʥʳʝ 

ʚʦʜʦʨʦʩʣʠ ʣʠʰʴ ʥʝʤʥʦʛʦ ʫʩʪʫʧʘʣʠ ʟʝʣʝʥʳʤ ʚʦʜʦʨʦʩʣʷʤ, ʩʦʩʪʘʚʠʚ 13% ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʚʠʜʦʚ. ʀʟ 130 ʚʠʜʦʚ ʣʠʰʴ 16 ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʚʩʝʭ ʤʘʢʨʦʬʠʪʘʭ-ʩʫʙʩʪʨʘʪʘʭ. ʅʘʠʙʦʣʴʰʠʤ 

ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʪʣʠʯʘʣʩʷ ñʙʠʦʪʦʧò Fontinalis ï 85 ʚʠʜʦʚ, ʥʘʠʤʝʥʴʰʠʤ ï Batra-

chium (32 ʚʠʜʦʚ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-

ʥʳʭ ʥʘʤʠ ʚʠʜʦʚ ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʝʨʠʦʜ ʚʩʪʨʝʯʘʣʦʩʴ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʯʘʩʪʷʭ ʦʟʝʨʘ 

ʉʝʚʘʥ (4, 8, 12, 13, 14, 17, 19, 20). ɺʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪʣʠʯʠʣʠʩʴ ʚʠʜʳ 

Amphora ovalis, Ceratoneis arcus, Cocconeis placentula, Cyclotella kuetzingiana, Fragilaria 

capucina, Cymbella prostrata, Gomphonema olivaceum, G. angustatum, Navicula 

crypthocephala, Rhoicosphenia curvata, Nitzschia linearis, N. dissipata, N. palea, Stauroneis 

anceps, Achnanthes minutissima ʠʟ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, Microcystis aeruginosa, 

Aphanothece clathrata ʠʟ ʛʨʫʧʧʳ ʩʠʥʝ-ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, Ulothrix zonata ʠʟ ʟʝʣʝʥʳʭ ʠ 

Trachelomonas sp. ʠʟ ʵʚʛʣʝʥʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. 

ʊʘʙʣʠʮʘ 1.  

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʵʧʠʬʠʪʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʨ. ɸʨʛʠʯʠ 

N ʆʪʜʝʣ ʚʦʜʦʨʦʩʣʝʡ /  

ʚʠʜ 

ʈʘʩʪʝʥʠʷ-ʩʫʙʩʪʨʘʪʳ 

(ʬʦʨʦʬʠʪʳ)* 

I  Bacillariophyta 1 2 3 4 

1.  Achnanthes lanceolata (Breb.) Grun. - - + - 

2.  A. minutissima K¿tz. + + + - 

3.  A. microcephala K¿tz. - + - + 

4.  A. taeniata Grun. + - + + 

5.  A.clevei Grun.  + - - - 

6.  A. biasoettiana Grun. - + + - 

7.  A. sp + - + - 

8.  Amphora ovalis Kutz.  + + + + 

9.  Ceratoneis arcus Kutz. + + + + 

10.  Cocconeis placentula Ehr. + + + + 

11.  Cyclotella comta (Ehr.) Kutz. - - + - 

12.  C. kuetzingiana Thw. + + + + 

13.  Cymatopleura solea (Breb.) W. Sm. - - + - 

14.  Cymbella prostrata (Berk.) Cl. + + + - 

15.  C. ventricosa Kutz. + + - - 

16.  C. helvetica Kutz. - - + - 

17.  C. ehrenbergii Kutz. + - - - 

18.  C. lanceolata (Ehr) V.H. - - - - 
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19.  C. sp. - + + - 

20.  Diatoma hiemale (Lyngb.) Heib. - - + - 

21.  D. vulgare Bory  - - + + 

22.  Didymosphenia geminata (Lyngb.) M. Schmidt - - + - 

23.  Fragilaria capucina Desm. + + + + 

24.  F. construens (Ehr.) Grun. + + - - 

25.  F. crotonensis Kitt.  + + + - 

26.  F. pinnata Ehr. + - - - 

27.  F. sp. - - + - 

28.  Gomphonema angustatum Grun. + + + + 

29.  G. olivaceum (Lyngb.) K¿tz. + + + + 

30.  G. acuminatum Ehr.  - - + - 

31.  G. parvulum (Kutz.) Grun.  + + + + 

32.  G. quadripunctatum (Șstr.) Wisle  + + + - 

33.  G.intricatum K¿tz. - + + + 

34.  G.sp. + - + + 

35.  Gyrosigma acuminatum Rbh.  - - + - 

36.  Licmophora sp. - + + - 

37.  Melosira varians Ag.  + - + - 

38.  M. moniliformis (O. Mull) Ag. - - + - 

39.  Meridion circulare (Grev.) Ag. - + + - 

40.  Navicula anglica Ralfs.  - + + - 

41.  N. gracilis Ehr. + + + - 

42.  N. radiosa Kutz. + - - - 

43.  N. dicephala (Ehr.) W.Sm. - + + - 

44.  N. cryptocephala Kutz. + + + + 

45.  N. menisculus Schum.  - - + - 

46.  N. gastrum (Ehr) K¿tz. + - + - 

47.  N. placentula (Ehr) K¿tz. - - + - 

48.  N. pupula Kutz.  - + + - 

49.  N. rhynchocephala Kutz. + + + - 

50.  N. directa W. Sm.  - - + - 

51.  N. salinarum Grun.  + + + - 

52.  N. bacilloformis Grun.  - + - - 

53.  N.digitoradiata (Greg.) Ralfs - - + - 

54.  N. distans - - + - 

55.  N. sp. + + + - 

56.  Neidium productum (W.Smith) Cleve + - - - 

57.  Nitzschia acicularis (K¿tz.) W.Smith  + - - - 

58.  Nitzschia linearis W.Sm. var linearis + + + + 

59.  N. dissipata (Kutz.) Grun. + + + + 

60.  N. palea (Kutz.) W. Sm.var palea + + + + 

61.  N. hungarica Grun. + - + + 

62.  N. subtilis (Kutz.) Grun. - - + - 

63.  N. amphibia Grun  - - + - 

64.  N. kuetzingiana Hilse  - + + - 

65.  N. hantzschiana Rabenh  + + + - 

66.  N. frustulum (Kutz.) Grun. - - + - 

67.  N. sp. + + + + 
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68.  Pinnularia viridis (Nitzsch.) Ehr.  - - + + 

69.  P. microstauron (Ehr.) Cl. - - + - 

70.  P. major (Kutz.) Rbh. - - + - 

71.  P. sp. + - + - 

72.  Rhoicosphenia curvata (Kutz.) Grun. +  + + + 

73.  Rhopalodia gibba (Ehr) O. M¿ller - + - - 

74.  Stauroneis anceps Ehr. + + + + 

75.  Stephanodiscus astraea (Ehr.) Grun. + + + - 

76.  S. hantzchii Grun. + + + - 

77.  Surirella ovata Kutz. + - - - 

78.  S. robusta Ehr. - + - - 

79.  S. biseriata Br®b.  - - - - 

80.  Synedra acus Kutz. - - + - 

81.  S. ulna (Nitzsch.) Ehr. + + + - 

82.  S. tabulata (Ag.) Kutz. - - - - 

83.  S. capitata Ehr. - + - - 

84.  S. vaucheria Kutz. - - + - 

85.  Tabellaria flocculosa (Roth) K¿tz. - + - - 

II  Chlorophyta 

1.  Ankyra sp. + - - - 

2.  Coelastrum microporum Nageli - - + - 

3.  Closterium ehrenbergii Meneghini ex Ralfs + + - + 

4.  Cl. moniliferum (Bory) Ehr - + - - 

5.  Cl. siriolatum Ehr. ex Ralfs + - - - 

6.  Chlamydomonas sp. - + + - 

7.  Characium naegeli A. Braun  + + - - 

8.  C l˅orella vulgaris Beijer  + + - + 

9.  Dictyosphaerium ehrenbergianum Naegeli + - + - 

10.  D. pulchellum Wood. var pulchellum - + - + 

11.  Hyalotheca dissilus (Smith). Breb. - + - - 

12.  Kirchneriella sp. - + - - 

13.  Microspora sp.  - + - - 

14.  Scenedesmus quadricuada (Turp.) Breb. - - + - 

15.  Spirogyra sp. + + - - 

16.  Tetraedron sp. + - - - 

17.  Ulothrix subtilissima Rabenhorst - + - - 

18.  U. zonata (Weber and Mohr) K¿tz. + + - + 

19.  Zygnema sp. + - - - 

III  Cyanophyta 

1.  Anabaena flos-aquae (Lingb.) Breb. - + - - 

2.  Aphanothece clathrata Wet. G.S. West + + + + 

3.  Chamaesiphon fuscus (Rost.) Hansg.  - + + + 

4.  Gloetrichia sp. + - - - 

5.  Gloeothece linearis Nag. + + - - 

6.  Lyngbia limnetica Lemm. + - + - 

7.  Microcystis aeruginosa (Kutz.) Elenk. + + + + 

8.  M. pulverea (H.C.Wood) Forti - - + - 

9.  Merismopedia tenuissima Lemm. + - - - 

10.  Oscillatoria limnetica Lemm. + - + - 
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11.  Os. brevis (Kutz.) Gom.  - - + - 

12.  Os. sp. + - - - 

13.  Phormidium foveolarum Gom. + + - - 

14.  Ph. inundatum Kutz.  + - + - 

15.  Ph. tenue Gom.  + - + - 

16.  Rivularia sp. - - - + 

17.  Spirulina sp. + - + + 

IV  Xanthophyta 

1.  Botrydiopsis arhiza Borzi + - - - 

2.  Characiopsis sp. + - - - 

3.  Sciadium arbuscula Braun ex K¿tz. - - - - 

4.  Ophiocytium sp. - + - - 

V Euglenophyta 

1.  Trachelomonas hispida (Perty) Stein Emend Defl. - + + - 

2.  T. oblonga Lemm. - - + - 

3.  T. sp. + + + + 

4.  Euglena sp. + + - - 

5.  Phacus sp. - - + - 

ɺʩʝʛʦ 69 66 85 32 

*1-Myriophyllum, 2-Potamogeton, 3-Fontinalis, 4-Batrachium 

 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪʜʝʣ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ ð Centrophyceae ʠ Pennatophyceae, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʠʤ 

ʚʠʜʦʚʳʤ ʙʦʛʘʪʩʪʚʦʤ ʦʪʣʠʯʠʣʩʷ ʚʪʦʨʦʡ ʢʣʘʩʩ (79 ʚʠʜʦʚ). ɼʘʥʥʳʝ ʚʠʜʳ ʚʭʦʜʠʣʠ ʚ 2 

ʧʦʨʷʜʢʘ ð Araphinales ʠ Raphinales, ʧʨʠ ʵʪʦʤ ʥʘ ʜʦʣʶ ʚʪʦʨʦʛʦ ʚʳʧʘʣʦ ʦʢʦʣʦ 76% 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤ ʙʳʣʦ ʚʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʦʜʦʚ Navicula (16 ʚʠʜʦʚ), Nitzschia (11), Gomphonema (7), Achnanthes (7), 

Cymbella (6), Fragilaria (5) ʠ Pinnularia (4). ɻʨʫʧʧʘ ʜʠʘʪʦʤʦʚʳʭ ʠʤʝʣʘ ʪʘʢʞʝ ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʧʨʦʧʦʨʮʠʠ.  

ʊʘʙʣʠʮʘ 2.  

ʂʘʯʝʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʧʠʬʠʪʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʨ. ɸʨʛʠʯʠ 

ʆʪʜʝʣ 

ʏʠʩʣʦ 
ʇʨʦʧʦʨʮʠʠ  

ʬʣʦʨʳ*  

ʂʣʘʩ-

ʩʦʚ 

ʇʦʨʷʜ-

ʢʦʚ 

ʉʝ-

ʤʝʡʩʪʚ 
ʈʦʜʦʚ 

ɺʠ-

ʜʦʚ 
ʨ/ʩ ʚ/ʩ ʚ/ʨ 

Bacillariophy

ta 
2 4 11 26 85 2,4 7,7 3,3 

Chlorophyta 2 6 12 15 19 1,2 1,6 1,3 

Cyanophyta 2 4 7 12 17 1,7 2,4 1,4 

Euglenophyta 1 1 2 3 5 1,5 2,5 1,7 

Xanthophyta 1 1 3 4 4 1,3 1,3 1 

ɺʩʝʛʦ 8 16 35 60 130 1,7 3,7 2,2 

* ʇʨʦʧʦʨʮʠʠ ʬʣʦʨʳ ð ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʨʦʜʦʚ (ʨ/ʩ) ʠ ʪʘʢʩʦʥʦʚ (ʚ/ʩ), ʧʨʠʭʦʜʷ-

ʱʠʭʩʷ ʥʘ ʦʜʥʦ ʩʝʤʝʡʩʪʚʦ; ʨʦʜʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ð ʯʠʩʣʦ ʪʘʢʩʦʥʦʚ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ 

ʦʜʠʥ ʨʦʜ (ʚ/ʨ). 

 

ɺ ʛʨʫʧʧʝ ʩʠʥʝ-ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘʡʜʝʥʥʳʝ ʥʘʤʠ ʚʠʜʳ ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʘʣʠ 

ʜʚʫʤ ʢʣʘʩʩʘʤ ð Chroococcophyceae ʠ Hormogonophyceae. ʉʨʘʚʥʠʪʝʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʝʝ 



10 

ʙʳʣʠ ʨʦʜʳ Oscillatoria (3) ʠ Phormidium (3). ɺʠʜʳ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʨʠʥʘʜʣʝʞʘʣʠ 

ʢʣʘʩʩʘʤ Chlorophyceae ʠ Conjugatophyceae. ɿʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʬʦʨʤʠ-

ʨʦʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʨʷʜʢʘ Chlorococcales ʦʪʜʝʣʘ Chlorophyceae. ɻʨʫʧʧʘʤ ʵʚʛʣʝʥʦ-

ʚʳʭ ʠ ʨʘʟʥʦʞʛʫʪʠʢʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʙʳʣʦ ʩʚʦʡʩʪʚʝʥʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʝʜʥʘʷ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5 ʠ 4 ʚʠʜʦʚ (ʪʘʙʣ. 2).  

ʉʨʘʚʥʝʥʠʝ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦ ʠʥʜʝʢʩʫ ʉʝʨʝʥʩʝʥʘ [11] ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦ-

ʣʝʝ ʩʭʦʞʠʤʠ ʙʳʣʠ ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʫ Myriophyllum ʠ Potamogeton ð 58%. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʩʪʝʧʝʥʴ ʦʙʱʥʦʩʪʠ ʫ ʩʦʦʙʱʝʩʪʚ Fontinalis ʠ Batrachium ʙʳʣʦ ʚʩʝʛʦ 44% (ʪʘʙʣ. 

3).  

ʊʘʙʣʠʮʘ 3.  

ʆʙʱʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚ ʵʧʠʬʠʪʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩʭʦʜʩʪʚʘ ʉʝʨʝʥʩʝʥʘ 

ɹʠʦʪʦʧʳ* 

(ʬʦʨʦʬʠʪʳ) 
ʂʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ 

1-2 0,58 

1-3 0,54 

1-4 0,49 

2-3 0,55 

2-4 0,47 

3-4 0,44 

*1-Myriophyllum, 2-Potamogeton, 3-Fontinalis, 4-Batrachium 

 

ʆʮʝʥʢʘ ʦʙʱʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚ ʵʧʠʬʠʪʥʳʭ ʠ ʧʣʘʥʢʪʦʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʨ.ɸʨʛʠʯʠ ʚʳ-

ʷʚʠʣʘ ʥʝʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʭʦʞʝʩʪʠ ð 38-40 %, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʩʭʦʞʝʩʪʠ 

ʩʦʦʙʱʝʩʪʚ ʠʤʝʣʠ ʚʠʜʳ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ.  

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʠʟʫʯʝʥʠʝʤ ʵʧʠʬʠʪʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʨʝʯ-

ʥʳʭ ʙʘʩʩʝʡʥʦʚ ʦʟ. ʉʝʚʘʥ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʛʫʣʷʨʥʦ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘ ʜʨʫʛʠʭ ʨʝʢʘʭ ʦʟʝʨʘ. 
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ɺɽʊɽʈʀʅɸʈʅʓɽ ʅɸʋʂʀ 

 

ʂ ɺʆʇʈʆʉʋ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʂʆʈʆɺ ɸʂʋʐɽʈʉʂʆ-

ɻʀʅɽʂʆʃʆɻʀʏɽʉʂʀʄʀ ɹʆʃɽɿʅʗʄʀ ɺ ʋʉʃʆɺʀʗʍ ʉʆɺʈɽʄɽʅʅʆɻʆ 

ʄʆʃʆʏʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

 

ʇʝʪʨʦʚ ʂʦʥʩʪʘʥʪʠʥ ʀʚʘʥʦʚʠʯ, 

ʘʩʧʠʨʘʥʪ  

ɾʝʨʥʦʩʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɽʧʘʥʯʠʥʮʝʚʘ ʆʣʴʛʘ ʉʪʝʧʘʥʦʚʥʘ 

ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʌɹʆʋ ɺʆ ʆʤʩʢʠʡ ɻɸʋ, 644008 ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ, ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ ʛ. 

ʆʤʩʢ, ʀʥʩʪʠʪʫʪʩʢʘʷ ʧʣʦʱʘʜʴ, 1 

 

ɸʥʥʦʪʘʮʠʷ: ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʫ ʢʦʨʦʚ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʋʨʦʚʝʥʴ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʧʦ ʜʘʥʥʳʤ ʦʪʯʝʪʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʳ, ʛʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ, ʵʥʜʦʤʝʪʨʠʪ, ʤʦʣʦʯʥʳʡ ʢʦʤ-

ʧʣʝʢʩ, ʩʦʜʝʨʞʘʥʠʝ, ʙʠʦʭʠʤʠʷ, ʛʠʧʦʬʫʥʢʮʠʷ ʷʠʯʥʠʢʦʚ. 

Abstract: the analysis of obstetric-Gynecologic diseases in Holstein breed cows in con-

ditions of modern dairy complex. The incidence of cows was installed according to reporting 

veterinary documentation. 

Key words: cows, Holstein breed, endometritis, dairy complex, contents, biochemistry, 

ovarian hypofunction. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʤʦʣʦʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʚʥʝʜʨʷʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝ-

ʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʦʣʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʛʦʣʦʚʴʷ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʪʦʯʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʠʢʣʦʚ ʠ 

ʫʟʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ. 

ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʝʜʝʥʠʷ ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦ-

ʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʜʦʝʚ ʦʪ ʞʠʚʦʪʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʩʦ-

ʙʣʶʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʨʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʦʪ ʥʠʭ ʧʨʠʧʣʦʜʘ [1]. 

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʜʘ - ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʚʦʪʥʦʚʦʜ-

ʩʪʚʝ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ɸ. ʀ. ʂʨʘʻʚʩʴʢʦʛʦ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ. ʅʘ ʧʦʩʣʝʨʦʜʦʚʫʶ ʠʥʬʝʢʮʠʶ ʫ ʢʦʨʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 15 ʜʦ 40 % ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʥʫʪʨʝʥʥʠʭ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ. ʇʦʩʣʝʨʦʜʦʚʳʡ ʵʥʜʦʤʝʪʨʠʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʙʝʩʧʣʦʜʠʶ ʠ ʚʳʙʨʘʢʦʚʢʠ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ [2-4]. 

ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʛʦʣʦʚʴʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠʥʬʝʢʮʠʠ ʤʘʩʩʦ-

ʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʅʝʞʜʘʥʦʚʘ ɸ. ɻ. ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ 

ʞʠʚʦʪʥʳʭ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʘ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

[5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʘʷ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʷ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʚ ʙʦʨʴʙʝ ʩ ʙʝʩʧʣʦʜʠʝʤ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ, ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʘʢ-

ʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ, ʢʦʪʦʨʦʝ ʥʘʮʝʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʙʦʨʴʙʫ ʩ ʙʝʩʧʣʦʜʠʝʤ ʠ ʘʢʫʰʝʨ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʦʨʦʚ. 
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ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ: ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʘʢʫʰʝʨʩʢʦ-

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ. 

ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1) ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ; 2) ʫʩʪʘʥʦʚʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɿʘʧʘʜ-

ʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʥʘ ʢʘʬʝʜʨʝ ʜʠʘʛʥʦʩʪʠʢʠ, ʚʥʫʪʨʝʥʥʠʭ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ, 

ʬʘʨʤʘʢʦʣʦʛʠʠ, ʭʠʨʫʨʛʠʠ ʠ ʘʢʫʰʝʨʩʪʚʘ ʌɻɹʆʋ ɺʆ ʆʤʩʢʠʡ ɻɸʋ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʟʠʩʪʝʥʪʥʦ-

ʩʪʠ ʩ.-ʭ. ʞʠʚʦʪʥʳʭ ʀɺʄʠɹ ʆʤɻɸʋ ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦ-

ʨʝ ñScreen Masterò ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ ñHospitexñ (ʐʚʝʡʮʘʨʠʷ, ʀʪʘʣʠʷ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʢʪʠʚʦʚ ñHospitexñ (ʐʚʝʡʮʘʨʠʷ, ʀʪʘʣʠʷ), ñHumanò (ɻʝʨʤʘʥʠʷ) ʠ ʜʨ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʝ ʢʦʨʦʚʳ, ʘ ʪʘʢʞʝ ʢʦʨʦʚʳ ʧʦ-

ʣʫʯʝʥʥʳʝ ʦʪ ʥʠʭ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʩʪʨʫʢʪʫʨʫ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ ʫ ʢʦʨʦʚ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʪʯʝʪʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ. 

ɹʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 494 ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚʚʝʟʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ɽʚʨʦʧʳ, 

ʘ ʪʘʢʞʝ ʢʦʨʦʚ ʧʦʣʫʯʝʥʥʳʭ ʫʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ɺʩʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ, ʪʨʘʥʩʨʝʢ-

ʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋɿʀ-ʩʢʘʥʝʨʘ "ANIMAL  

DRAMINSKI".  

ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʤʦʣʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʘʷ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʷ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦ-

ʨʦʜ,r ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 8200 ʢʛ.  

ʅʦʚʦʪʝʣʴʥʳʝ ʢʦʨʦʚʳ ʩʦʜʝʨʞʘʪʩʷ ʥʘ ʙʝʩʧʨʠʚʷʟʥʦʡ ʩʠʩʪʝʤʝ ʩʦʜʝʨʞʘʥʠʷ (ʌʦʪʦ 1), 

ʢʦʨʤʣʝʥʠʝ ʢʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʨʘʮʠʦʥʘʤ: ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ - 35 ʢʛ, ʩʝ-

ʥʘʞ ʪʨʘʚʷʥʦʡ (ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ) - 5 ʢʛ, ʢʦʤʙʠʢʦʨʤ-1 - 7 ʢʛ. 

 
ʌʦʪʦ 1. ʂʦʨʦʚʘ ʩ ʧʦʩʣʝʨʦʜʦʚʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ. 
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʡ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʵʥʜʦʤʝʪʨʠʪʦʤ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ ʢʦʨʦʚ, 

ʧʨʠʚʝʟʝʥʥʳʭ ʠʟ ɻʦʣʣʘʥʜʠʠ - ʧʨʦʮʝʥʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʩʦʩʪʘʚʠʣ 26,52%, ʯʪʦ ʚʳʰʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʩʪʥʳʤ ʩʢʦʪʦʤ ʥʘ 5,19%. ʊʘʢʞʝ, ʫ ʵʪʠʭ ʢʦʨʦʚ ʦʪʤʝʯʘʣʘʩʴ ʛʠʧʦʬʫʥʢ-

ʮʠʷ ʷʠʯʥʠʢʦʚ ʥʘ ʫʨʦʚʥʝ 22%, ʘ ʢʠʩʪʳ ʷʠʯʥʠʢʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 23,48% 

(ʪʘʙʣ. 1). 

ʋ ʢʦʨʦʚ, ʧʨʠʚʝʟʝʥʥʳʭ ʠʟ ɻʝʨʤʘʥʠʠ ʠ ʉʣʦʚʘʢʠʠ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʧʨʦʮʝʥʪ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ ʵʥʜʦʤʝʪʨʠʪʦʤ ʙʳʣ ʥʘ 7,82% ʥʠʞʝ, ʯʝʤ ʫ ʢʦʨʦʚ, ʧʨʠʚʝʟʝʥʥʳʭ ʠʟ ɻʦʣʣʘʥʜʠʠ ʠ 

ʥʘ 2,63% ʥʠʞʝ, ʯʝʤ ʫ ʤʝʩʪʥʦʛʦ ʩʢʦʪʘ. ɻʠʧʦʬʫʥʢʮʠʷ ʷʠʯʥʠʢʦʚ ʫ ʢʦʨʦʚ ʦʪʤʝʯʘʣʘʩʴ ʥʘ 

6,56% ʥʠʞʝ, ʯʝʤ ʫ ʢʦʨʦʚ ʠʟ ɻʦʣʣʘʥʜʠʠ, ʚʳʰʝ ʥʘ 0,8% ʯʝʤ ʫ ʤʝʩʪʥʦʛʦ. ʂʠʩʪʦʟʥʦʝ ʧʦʨʘ-

ʞʝʥʠʝ ʷʠʯʥʠʢʦʚ ʫ ʢʦʨʦʚ ʥʘ 11,29% ʤʝʥʴʰʝ, ʯʝʤ ʫ ʛʦʣʣʘʥʜʦʢ ʠ ʚʳʰʝ ʥʘ 5,49%, ʯʝʤ ʫ 

ʤʝʩʪʥʦʛʦ ʩʢʦʪʘ.  

ʊʘʙʣʠʮʘ 1 

ɸʥʘʣʠʟ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʢʦʨʦʚ 

ʂʦʨʦʚʳ 
ʕʥʜʦʤʝʪʨʠʪ 

ɻʠʧʦʬʫʥʢʮʠʷ 

ʷʠʯʥʠʢʦʚ 
ʂʠʩʪʳ ʷʠʯʥʠʢʦʚ ɹʝʟ ʧʘʪʦʣʦʛʠʠ 

ʛʦʣ. % ʛʦʣ. % ʛʦʣ. % ʛʦʣ. % 

ɻʦʣʣʘʥʜʢʠ 35 26,52 29 22,0 31 23,48 37 28,0 

ʅʝʤʢʠ ʠ 

ʩʣʦʚʘʯʢʠ 
23 18,7 19 15,44 15 12,19 66 53,65 

ʄʝʩʪʥʳʡ 

ʩʢʦʪ 
51 21,33 35 14,64 16 6,7 137 57,32 

ʀʪʦʛʦ 109 22,19 83 17,37 62 14,12 240 46,32 

 

ʉʪʨʫʢʪʫʨʘ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʢʦʨʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʭʦ-

ʟʷʡʩʪʚʝ ʩ ʙʝʩʧʨʠʚʷʟʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʩʦʜʝʨʞʘʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʤʦʣʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ʯʘʱʝ ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʵʥʜʦʤʝʪʨʠʪʳ - 22,19%. ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦ-

ʩʪʠ ʟʘʥʠʤʘʝʪ ʛʠʧʦʬʫʥʢʮʠʷ ʷʠʯʥʠʢʦʚ - 17,37%, ʢʠʩʪʳ ʷʠʯʥʠʢʦʚ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʚʝʩʝ ʟʘ-

ʥʠʤʘʶʪ ï 14,12%. ɹʝʟ ʚʳʷʚʣʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʨʘʢʪʘ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ - 46,32% (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 

ʉʪʨʫʢʪʫʨʘ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ 

 
 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ 

ʤʳ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚ ʜʠʥʘʤʠʢʝ ʙʦʣʝʟʥʠ (ʧʦʩʣʝʨʦʜʦʚʳʝ ʵʥʜʦʤʝʪʨʠʪʳ) ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʫʛʣʝʚʦʜʦʚ, ʩʠʥʪʝʟʘ ʢʘʨʦʪʠʥʦʚ, ʢʠʩʣʦʪʥʦ-

ʱʝʣʦʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ; ʦʪʤʝʯʘʶʪ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʦʚ, 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ɓ-ʛʣʦʙʫʣʠʥʦʚ. ɹʝʣʢʠ ʧʣʘʟʤʳ ʢʨʦʚʠ, ʥʘʭʦʜʷʩʴ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ 
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ʙʝʣʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ, ʪʦʥʢʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʘʭ ʞʠʚʦʪʥʦʛʦ. ʅʘʨʫʰʝʥʠʝ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʚ ʪʢʘʥʷʭ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʘʚ ʙʝʣʢʦʚ ʢʨʦʚʠ. ʄʠʥʠʤʘʣʴʥʦʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʤʝʯʘʶʪ ʚ ʠʶʥʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʚ ʜʝʢʘʙʨʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʢʦ-

ʨʦʚʳ ʧʦʣʫʯʘʶʪ ʢʦʨʤʘ, ʩʦʜʝʨʞʘʱʠʝ ʤʥʦʛʦ ʫʛʣʝʚʦʜʦʚ, ʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ - ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʝʣʢʦʚʦʤʫ ʧʝʨʝʢʦʨʤʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦ-

ʜʝʨʞʘʥʠʝ ɔ-ʛʣʦʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ ʙʫʜʝʪ ʙʦʣʴʰʝ ʚ ʠʶʥʝ ʠ ʚ ʜʝʢʘʙʨʝ. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ɔ-ʛʣʦʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʠʣʝʥʠʠ ʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ, ʚ ʵʪʦ ʚʨʝʤʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʠʦʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʱʠʪʥʳʭ 

ʩʠʣ ʦʨʛʘʥʠʟʤʘ. ʆʪʤʝʯʘʶʪ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʨʦʪʠʥʘ, ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ 

ʢʠʩʣʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ, ʥʘʨʘʩʪʘʶʱʠʤ ʘʮʠʜʦʟʦʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ 

ʨʝʘʢʮʠʝʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 

ɿʘʢʣʶʯʝʥʠʝ: 

ʋ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʠʥʝ-

ʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ: ʧʨʠ ʵʪʦʤ, ʙʦʣʴʰʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʘʪʢʠ - 

22,1%.  

ʋ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʡ ʠ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮ ʥʦʨʤʳ, ʘ ʢʠʩʣʦʪʥʦʡ ʸʤʢʦʩʪʠ - ʥʠʞʝ ʩʨʝʜʥʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʥʠʮʳ. 

ʉʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ, ʘ ʪʘʢʞʝ ʨʝʟʢʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʧʦʤʝʱʝʥʠʷʭ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʞʠʚʦʪʥʳʝ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ ʬʘʢʪʦ-

ʨʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʦʚ ʵʥʜʦʤʝʪʨʠʪʦʤ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ʇʦʣʫʯʝʥʥʳʡ ʩʢʦʪ ʦʪ ʨʘʥʝʝ ʚʚʝʟʝʥʥʦʛʦ ʠʤʧʦʨʪʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʠ ʙʳʣ ʙʦ-

ʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʤʝʩʪʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʘ ʪʘʢʞʝ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʙʳʣ 

ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥ ʢ ʢʦʨʤʦʚʦʤʫ ʩʪʨʝʩʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʫ ʥʠʭ ʦʪʤʝʯʘʣʠ ʥʠʟʢʠʡ ʧʨʦ-

ʮʝʥʪ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ. 
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ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 

 

ɺʃʀʗʅʀɽ ʎɺɽʊʆʊɽʈɸʇʀʀ ɺ ʉʆʏɽʊɸʅʀʀ ʉ ɸʅʊʀɻʀʇɽʈʊɽʅɿʀɺʅʆʁ 

ʊɽʈɸʇʀɽʁ ʅɸ ʂʆɻʅʀʊʀɺʅʓɽ ʌʋʅʂʎʀʀ ʀ ʄʆɿɻʆɺʆʁ ʂʈʆɺʆʊʆʂ ʋ 

ɾɽʅʑʀʅ ɺ ʇʆʉʊʄɽʅʆʇɸʋɿɽ. 

 

ɻʘʜʠʝʚʘ ɺʠʢʪʦʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʢ.ʤ.ʥ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʆ ʉʆɻʄɸ, 

ʈʦʩʩʠʷ,ʛ.ɺʣʘʜʠʢʘʚʢʘʟ,362019 ʇʫʰʢʠʥʩʢʘʷ 40. 

 

ɸʥʥʦʪʘʮʠʷ: ʆʙʩʣʝʜʦʚʘʥʦ 55 ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʠʟ ʥʠʭ 25 ʧʘʮʠʝʥʪʦʢ ʩ ʚʝ-

ʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ɸɻ(ʕɸɻ) ʠ 30 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʝʥʱʠʥ. ʇʨʠ ʩʨʘʚ-

ʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʚʫʭ ʛʨʫʧʧ - ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ï 

ʞʝʥʱʠʥ ʚʠʜʥʦ, ʯʪʦ ʙʦʣʝʝ ʦʩʪʘʣʴʥʳʭ ʦʪʢʣʦʥʝʥʳ ʦʪ ʫʩʣʦʚʥʦʡ ʩʨʝʜʥʝʡ ʧʦʢʘʟʘʪʝʣʠ ʧʘʤʷ-

ʪʠ ʫ ʞʝʥʱʠʥ ʩ ɸɻ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʝ ʩʥʠʞʝʥʠʠ. ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨ-

ʚʠʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ (24 ʯʝʣ.) 

ʚʳʷʚʣʝʥʳ ʫʤʝʨʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ ʪʦʥʫʩʘ 

ʘʨʪʝʨʠʡ, ʫ 12 ʠʟ ʥʠʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʟʘʪʨʫʜʥʝʥʠʝʤ ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ, ʫ 18 ʙʦʣʴʥʳʭ 

ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʢʨʦʚʦʪʦʢʘ. ʂʦʨʨʝʢʮʠʷ ʬʫʥʢʮʠʡ 

ʤʦʟʛʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʚʳʨʘʞʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʩʘ-

ʤʦʯʫʚʩʪʚʠʷ, ʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʠʩʯʝʟʥʦʚʝʥʠʶ ʪʨʝʚʦʞʥʳʭ 

ʦʱʫʱʝʥʠʡ. ʆʧʠʩʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʣʫʯʰʝʥʠʶ ʤʦʟʛʦʚʦ-

ʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʈʕɻ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʞʝʥʱʠʥʳ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʚʠʨʪʫ-

ʘʣʴʥʘʷ ʮʚʝʪʦʢʦʨʨʝʢʮʠʷ. 

Abstract: we ʝxamined 55 postmenopausal women, of whom 25 patients with a veri-

fied diagnosis of hypertension(EAH) and 30 healthy women. When comparing the results of 

the virtual scanning of two groups of healthy and sick women shows that more than the others 

deviated from the conditional mean parameters of memory in women with hypertension, evi-

dence of its decline. When analyzing the results of the initial investigation of cerebral hemo-

dynamics in most patients (24 people) revealed moderate cerebral blood flow in the form of 

increased tone of arteries, 12 of them in combination with difficulty of venous outflow in 18 

patients showed signs of interhemispheric asymmetry of blood flow. Correction functions of 

the brain through virtual reality leads to a strong improvement of health and an adequate re-

sponse to the environment, disappearance of the disturbing sensations. Described changes 

were accompanied by the tendency to improvement of cerebral circulation according to REG. 

Key words: Arterial hypertension, postmenopausal women, virtual color correction 

 

ʕʩʩʝʥʮʠʘʣʴʥʘʷ ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ 

ʩʠʥʜʨʦʤʦʤ. ʇʦʤʠʤʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʛʦ ʚʣʠʷʥʠʷ ɸɻ ʥʘ ʨʘʟʚʠʪʠʝ ʢʣʠʥʠʯʝʩʢʠ ʤʘʥʠ-

ʬʝʩʪʥʦʛʦ ʠʥʩʫʣʴʪʘ, ʦʥʘ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʠʩʢʦʤ ʧʦʨʘʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʩʦ-

ʙʝʥʥʦ ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʘʷ ʧʘʪʦʣʦʛʠʷ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʚʳʩʰʠʭ ʤʦʟʛʦʚʳʭ ʬʫʥʢʮʠʡ ï ʩʦʩʫʜʠʩʪʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩ-

ʩʪʨʦʡʩʪʚʘ. ʄʝʪʦʜ ʮʚʝʪʦʪʝʨʘʧʠʠ ʤʦʜʝʣʠʨʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʘ-

ʤʷʪʠ, ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯʰʘʷ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ. ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʮʚʝʪʦʤ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʘ-

ʮʠʝʥʪʘ ʠʣʠ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʧʪʠʯʝʩʢʠʝ ʠ ʥʝʨʚʥʳʝ ʧʫʪʠ ʟʨʠ-

ʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ, ʯʝʨʝʟ ʦʨʛʘʥʥʳʝ ʧʨʦʝʢʮʠʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʨʝʮʝʧʪʦʨʥʳʝ ʟʦʥʳ ʨʘʜʫʞʥʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟʘ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʨʝʪʠʢʫʣʷʨʥʦʡ 

ʬʦʨʤʘʮʠʠ ʩʪʚʦʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ ʛʫʤʦʨʘʣʴʥʫʶ ʩʨʝʜʫ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ. ʆʨʛʘʥʠʟʤ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪ ʮʚʝʪ ʢʘʢ ʥʘ ʦʨʛʘʥʥʦʤ, ʪʘʢ ʠ ʥʘ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦʤ ʠ ʤʝʥʪʘʣʴʥʦʤ 
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ʫʨʦʚʥʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʝʣʘʥʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ, ʦʙʣʘʜʘʶʱʝʛʦ, 

ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʥʦʨʤʘʣʠʟʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʥʘ ʩʝʢʨʝʮʠʶ ʌʉɻ ʠ ʃɻ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ-ʠʟʫʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ ʠ ʮʝʨʝʙʨʘʣʴʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʜʦ ʠ ʧʦʩʣʝ ʮʚʝʪʦʪʝʨʘʧʠʠ.  

ʆʙʩʣʝʜʦʚʘʥʦ 55 ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʠʟ ʥʠʭ 25 ʧʘʮʠʝʥʪʦʢ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥ-

ʥʳʤ ʜʠʘʛʥʦʟʦʤ ɸɻ(ʕɸɻ) ʠ 30 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʝʥʱʠʥ. ɻʨʫʧʧʳ ʙʳʣʠ ʩʦʧʦʩʪʘ-

ʚʠʤʳ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʫʨʦʚʥʶ ʦʙʨʘʟʦʚʘʥʠʷ. ʆ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ 

ʩʫʜʠʣʠ ʧʦ ʜʘʥʥʳʤ ʙʠʧʦʣʷʨʥʦʡ ʈʕɻ ʩ ʨʘʩʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʨʝʦʛʨʘʬʠʯʝ-

ʩʢʠʡ ʤʥʜʝʢʩ, ʚʨʝʤʷ ʚʦʩʭʦʜʷʱʝʡ ʯʘʩʪʠ ʚʦʣʥʳ, ʜʠʢʨʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ. ʇʦʢʘʟʘʪʝʣʴ ʩʦʩʫ-

ʜʠʩʪʦʛʦ ʪʦʥʫʩʘ. ʂʦʵʬʬʠʮʝʥʪ ʘʩʩʠʤʝʪʨʠʠ ʠ ʩʠʩʪʦʣʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʝʥʪ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʟʛʘ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʢʘʥʠʨʦʚʘ-

ʥʠʷ ʥʘ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʩʠʩʪʝʤʝ çʉʪʨʘʥʥʠʢè (ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʩʪʝʧʝʥʠ ʦʪʢʣʦʥʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ, ʚʦʦʙʨʘʞʝʥʠʷ, ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʘʤʷʪʠ 

ʠ ʬʫʥʢʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ).  

ʄʝʜʠʮʠʥʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʪʠʚʥʘʷʩʠʩʪʝʤʘ çʉʪʨʘʥʥʠʢè ʨʝʘʣʠʟʦʚʘʥʘ 

ʥʘ ʙʘʟʝ ʦʨʠʛʠʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʣʝʡ 

ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʩʥʘʙʞʝʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʡ ʨʝ-

ʟʫʣʴʪʘʪʳ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʙʠʦʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʤʘ ʦʙʩʣʝʜʫʝʤʦʛʦ. ʏʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʜʠʟʨʝʛʫʣʷʪʦʨʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʧʘʮʠʝʥʪʦʤ ʮʚʝʪʦʚʦʡ ʧʘʣʠʪʨʳ ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʦʛʨʘʤʤʦʡ ʠʟʦʙʨʘʞʝʥʠʡ 

ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʤʦʛʘʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʡ 

ʤʦʟʛʘ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʚʫʭ ʛʨʫʧʧ - ʟʜʦʨʦʚʳʭ ʠ 

ʙʦʣʴʥʳʭ ï ʞʝʥʱʠʥ ʚʠʜʥʦ, ʯʪʦ ʙʦʣʝʝ ʦʩʪʘʣʴʥʳʭ ʦʪʢʣʦʥʝʥʳ ʦʪ ʫʩʣʦʚʥʦʡ ʩʨʝʜʥʝʡ ʧʦʢʘʟʘ-

ʪʝʣʠ ʧʘʤʷʪʠ ʫ ʞʝʥʱʠʥ ʩ ɸɻ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʝ ʩʥʠʞʝʥʠʠ (ʨʠʩ.1). 
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ʟʜʦʨʦʚʳʝʙʦʣʴʥʳʝ

 

 
*ʇʨʠʤʝʯʘʥʠʝ: ʏʝʤ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ ʦʪʢʣʦʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʦʪ 0 ʟʥʘʯʝʥʠʷ, ʪʝʤ 

ʙʦʣʝʝ ʠʩʢʘʞʝʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ. 

 

ʈʠʩ.1. ʇʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʨʪʫʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʫ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ɸɻ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 
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ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʚʠʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ (24 ʯʝʣ.) ʚʳʷʚʣʝʥʳ ʫʤʝʨʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦ-

ʪʦʢʘ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ ʪʦʥʫʩʘ ʘʨʪʝʨʠʡ, ʫ 12 ʠʟ ʥʠʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʟʘʪʨʫʜʥʝʥʠʝʤ ʚʝʥʦʟ-

ʥʦʛʦ ʦʪʪʦʢʘ, ʫ 18 ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʘʩʠʤʤʝʪʨʠʠ 

ʢʨʦʚʦʪʦʢʘ.  

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʥʠʞʝʥʠʠ ʈʀ ʫ ʙʦʣʴʥʳʭ 

ɸɻ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ.  

ɺʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ (ʠʥʪʝʨʚʘʣ Q- ʈʕɻ) ʫ ʥʠʭ ʫʢʦʨʘʯʠʚʘʝʪʩʷ ʜʦ 0,15ËË, 

ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʧʘʟʤʝ ʘʨʪʝʨʠʘʣʴʥʳʭ ʩʦʩʫʜʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʚʦʩʭʦʜʷʱʝʡ ʯʘʩʪʠ ʚʦʣʥʳ (Ŭ =0,20 ʚ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ ʠ 0,22- ʚ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ) 

ʦʪʨʘʞʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ ʩʦʩʫʜʦʚ ʟʘ ʩʯʝʪ ʠʭ ʧʣʦʭʦʡ 

ʨʘʩʪʷʞʠʤʦʩʪʠ. 

 ʋʚʝʣʠʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʠʩʭʦʜʷʱʝʡ ʯʘʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʤʝʜʣʝʥʠʠ 

ʩʢʦʨʦʩʪʠ ʦʧʦʨʦʞʥʝʥʠʷ ʮʝʨʝʙʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʦʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ɸɻ 

ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ  

ʧʦʢʘʟʘʪʝʣʴ ʟʜʦʨʦʚʳʝ ʙʦʣʴʥʳʝ  

ʇʨʘʚʦʝ ʧʦʣʫʰʘʨʠʝ 

ʈʀ 1,22Ñ0,03 1,07Ñ0,02*** 

Q- ʈʕɻ 0,17 Ñ0,004 0,15Ñ0,0034* 

Ŭ 0,18Ñ 0,013 0,20Ñ0,006 

Ŭē 0,03 Ñ0,002 0,03Ñ0,001 

Ŭ 2 0,14 Ñ0,01 0,17Ñ0,006 

Vʙ 1,554Ñ 0,087 1,33 Ñ0,043* 

Vʤ 0,72 Ñ 0,06 0,42Ñ0,024* 

ʃʝʚʦʝ ʧʦʣʫʰʘʨʠʝ 

ʈʀ 1,22Ñ0,029 1,08Ñ0,023* 

Q- ʈʕɻ 0,174Ñ0,004 0,15 Ñ0,0029* 

Ŭ 0,17Ñ0,01 0,22Ñ0,0057* 

Ŭē 0,03Ñ0,0009 0,02Ñ0,0021* 

Ŭ 2 0,14Ñ0,015 0,19Ñ0,0057* 

Vʙ 1,45Ñ0,1 1,05Ñ0,048* 

Vʤ 0,71Ñ0,11 0,23Ñ0,022* 

ʇʨʠʤʝʯʘʥʠʝ: ** -ʨ<0,05, ***- ʨ<0,01- ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ 

ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʜʦʩʪʦʚʝʨʥʳ. 

 

ɹʦʣʴʥʳʤ ɸɻ ʞʝʥʱʠʥʘʤ ʥʘʨʷʜʫ ʩ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʦʡ ʪʝʨʘʧʠʝʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʢʚʘʥʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʮʚʝʪʦʪʝʨʘʧʠʷ. ʈʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʣʝʯʝʥʠʷ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʦʛʨʘʤʤʦʡ çʉʪʨʘʥʥʠʢʘè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʙʩʣʝʜʦʚʘʥʠʷ. 
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ʜʦ ʣʝʯʝʥʠʷʧʦʩʣʝ ʣʝʯʝʥʠʷ
 

ʈʠʩ.2 ʇʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʡ ʤʦʟʛʘ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

 

ʕʬʬʝʢʪ ʧʨʦʚʝʜʝʥʥʦʡ ʮʚʝʪʦʢʦʨʨʝʢʮʠʠ ʧʨʦʷʚʠʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʝʥʱʠʥ ʩ ɸɻ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʪʘʢʠʭ 

ʢʘʢ ʚʦʩʧʨʠʷʪʠʝ (7,6%) ʠ ʚʦʦʙʨʘʞʝʥʠʝ (1,23%). ʌʫʥʢʮʠʷ ʧʘʤʷʪʠ ʫʣʫʯʰʠʣʦʩʴ ʥʘ 16,9% 

(ʨʠʩ.2).  

ʂʦʨʨʝʢʮʠʷ ʬʫʥʢʮʠʡ ʤʦʟʛʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʚʳ-

ʨʘʞʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʠʩ-

ʯʝʟʥʦʚʝʥʠʶ ʪʨʝʚʦʞʥʳʭ ʦʱʫʱʝʥʠʡ. ʆʧʠʩʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʪʝʥʜʝʥʮʠʝʡ 

ʢ ʫʣʫʯʰʝʥʠʶ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʈʕɻ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ ʦʪʤʝʯʘʣʠ ʩʫʙʲʝʢʪʠʚʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʥʘ, ʦʩʦʙʝʥʥʦ 

ʪʨʫʜʥʦʩʪʝʡ ʟʘʩʳʧʘʥʠʷ ʠ ʛʣʫʙʠʥʳ ʩʥʘ.  
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ʋɼʂ 616-002.36 

 

ʉʆɺʈɽʄɽʅʅʓɽ ɸʉʇɽʂʊʓ ʋʉʃʆɺʅʆ-ʇɸʊʆɻɽʅʅʓʍ 

ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ɺ ʆɼʆʅʊʆɻɽʅʅʆʁ ʀʅʌɽʂʎʀʀ. 

 

ɻʠʣʴʮ ʀʨʠʥʘ ʈʦʙʝʨʪʦʚʥʘ 

ʄʘʛʠʩʪʨʘʥʪ. ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ. 

ʂʘʬʝʜʨʘ ʩʪʦʤʘʪʦʣʦʛʠʠ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, 

100000, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʛ. ʂʘʨʘʛʘʥʜʘ. 

 

ɸʂʊʋɸʃʔʅʆʉʊʔ: ɺ ʩʪʨʫʢʪʫʨʝ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʦʜʦʥʪʦʛʝʥʥʳʝ ʘʙ-

ʩʮʝʩʩʳ ʠ ʬʣʝʛʤʦʥʳ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʠʝ ʤʝʩʪʦ 25-30 % ʩʨʝʜʠ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʦ ʯʘʩʪʦʪʝ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʦʩʣʦʞʥʝʥʠʡ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʵʪʠʦʣʦʛʠʠ 

ʦʜʦʥʪʦʛʝʥʥʳʭ ʘʙʩʮʝʩʩʦʚ ʠ ʬʣʝʛʤʦʥ ʠʛʨʘʶʪ ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ: ʘʥʘʵʨʦʙʳ ʠ ʘʵʨʦ-

ʙʳ[1]. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ, ʪʘʢ ʞʝ ʫʚʝʣʠʯʠʣʘʩʴ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʫʩʣʦʚʥʦ-

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʦʜʦʥʪʦʛʝʥʥʳʭ ʬʣʝʛʤʦʥʘʭ. ʂʦʪʦʨʳʝ ʘʢʪʠʚʠʟʠʨʫʶʪ 

ʩʚʦʠ ʧʘʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʝ ʧʦʣʦʩʪʠ ʨʪʘ[2].  

ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʋʇʄ) ʚ ʧʦ-

ʣʦʩʪʠ ʨʪʘ ʷʚʣʷʶʪʩʷ: ʧʨʦʩʪʝʡʰʠʝ, ʛʨʠʙʳ, ʩʧʠʨʦʭʝʪʳ, ʙʘʢʪʝʨʠʠ ʠ ʚʠʨʫʩʳ. ʊʘʢ ʞʝ, ʥʝʢʦ-

ʪʦʨʳʝ ʚʠʜʳ ʋʇʄ, ʦʙʠʪʘʶʱʠʝ ʚ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʪʴʩʷ ʚ ʧʦʣʦʩʪʠ ʨʪʘ 

[3]. ʆʙʠʣʠʝ ʚʣʘʛʠ, ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦʯʪʠ ʥʝʡʪʨʘʣʴʥʘʷ pH ʩʨʝʜʘ - ʚʩʝ ʵʪʦ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʣʠʪʝʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʫʩʣʦʚ-

ʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʣʦʩʪʠ ʨʪʘ[4].  

ʎɽʃʔ: ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʘʟʚʠʪʠʠ 

ʦʜʦʥʪʦʛʝʥʥʦʡ ʠʥʬʝʢʮʠʠ.  

ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ: 

1) ʆʧʨʝʜʝʣʠʪʴ ʜʦʤʠʥʘʥʪʥʫʶ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʫʶ ʤʠʢʨʦʙʠʦʪʫ 

2) ʀʟʫʯʠʪʴ ʪʠʧ ʪʝʯʝʥʠʷ ʦʜʦʥʪʦʛʝʥʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ:  

ʅʘʤʠ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 165 ʙʦʣʴʥʳʭ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʝ ʚ ʂɻʇ çʆʏʃɹè, ʚ 

ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2015 ʧʦ ʜʝʢʘʙʨʴ 2016 ʛʦʜʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ, ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ ʦʪ 18 

ʜʦ 62 ʣʝʪ. ʀʟ ʥʠʭ, 114 ʙʦʣʴʥʳʭ ʤʫʞʩʢʦʛʦ ʠ 51 ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ɺʩʝ ʙʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝ-

ʣʝʥʳ ʥʘ ʧʷʪʴ ʛʨʫʧʧʳ ʧʨʠ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠ. ʇʝʨʚʘʷ 

ʛʨʫʧʧʘ (25 ʯʝʣʦʚʝʢ) - ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʩ ʦʜʦʥʪʦʛʝʥʥʳʤʠ ʘʙʩʮʝʩʩʘʤʠ ʠ ʬʣʝʛʤʦʥʘʤʠ ʠ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʦʨʛʘʥʦʚ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (ʧʥʝʚʤʦʥʠʠ, ʙʨʦʥʭʠ-

ʪʳ). ɺʪʦʨʘʷ ʛʨʫʧʧʘ (30 ʯʝʣʦʚʝʢ) ï ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʩ ʦʜʦʥʪʦʛʝʥʥʳʤʠ ʘʙʩʮʝʩʩʘʤʠ ʠ 

ʬʣʝʛʤʦʥʘʤʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (ʛʘʩʪʨʠʪ, 

ʷʟʚʘ ʞʝʣʫʜʢʘ ʠ 12 ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ). ʊʨʝʪʴʷ ʛʨʫʧʧʘ (10 ʯʝʣʦʚʝʢ) ï ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʩ 

ʦʜʦʥʪʦʛʝʥʥʳʤʠ ʘʙʩʮʝʩʩʘʤʠ ʠ ʬʣʝʛʤʦʥʘʤʠ ʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ (2 

ʯʝʣʦʚʝʢʘ) ï ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʩ ʦʜʦʥʪʦʛʝʥʥʳʤʠ ʘʙʩʮʝʩʩʘʤʠ ʠ ʬʣʝʛʤʦʥʘʤʠ ʠ ʩʦʧʫʪʩʪʚʫ-

ʶʱʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ). ʇʷʪʘʷ ʛʨʫʧʧʘ 

(98 ʯʝʣʦʚʝʢ) ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʩ ʦʜʦʥʪʦʛʝʥʥʳʤʠ ʘʙʩʮʝʩʩʘʤʠ ʠ ʬʣʝʛʤʦʥʘʤʠ, ʙʝʟ ʩʦʧʫʪ-

ʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ. ʋ ʚʩʝʭ ʙʦʣʴʥʳʭ ʙʳʣ ʚʟʷʪ ʛʥʦʡʥʳʡ ʵʢʩʩʫʜʘʪ ʧʫʥʢʮʠʝʡ, ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʘʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʚ ʧʨʦʙʠʨʢʘʭ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʩʝʨʠʡʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ. 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀʗ: 
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ʊʘʙʣʠʮʘ ˉ 1 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʜʘʥʥʳʝ ʋʇʄ ʧʨʠ ʦʜʦʥʪʦʛʝʥʥʳʭ ʘʙʩʮʝʩʩʘʭ ʠ ʬʣʝʛʤʦʥʘʭ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ: 

ʋʇʄ ʏʝʣʦʚʝʢ % ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

Enterococcus faeciem 12 7,2 ʗʟʚʘ 12 ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʢʦʣʠʪ ʠ ʛʘʩʪʨʠʪ 

Enterococcus faecalis 5 3,03 ʂʦʣʠʪ 

E. coli 8 4.85 ʗʟʚʘ ʞʝʣʫʜʢʘ ʠ ʛʘʩʪʨʠʪ 

Klebsiella ornithinolytica 3 1,82 ʇʥʝʚʤʦʥʠʠ 

Klebsiella oxytoca 11 6,67 ʇʥʝʚʤʦʥʠʠ ʠ ʙʨʦʥʭʠʪʳ 

Klebsiella pneumoniae 13 7,88 ʇʥʝʚʤʦʥʠʠ 

Klebsiella ozaenae 3 1,82 ʇʥʝʚʤʦʥʠʠ 

Providencia alcalifaciens 2 1,21 ɻʣʦʤʝʨʫʣʦʥʝʬʨʠʪ 

Lactobacillus 10 6,06 ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 

Candida 7 4,24 ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ˉ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʝʜʠ ʋʇʄ ʜʦʤʠʥʠʨʫʶʪ Enterococcus fae-

ciem ʫ 12 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 7,2 % ʠ Klebsiella pneumoniae ʫ 13 ʯʝʣʦʚʝʢ (7,88%). 

ʇʨʠ ʵʪʦʤ ʧʨʠ ʜʦʤʠʥʠʨʦʚʘʥʠʠ Enterococcus faeciem, ʚ ʦʩʥʦʚʥʦʤ ʥʘʙʣʶʜʘʣʘʩʴ ʩʦʧʫʪ-

ʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ ɾʂʊ. ʇʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʜʦʤʠʥʠʨʦʚʘ-

ʣʘ Klebsiella pneumoniae. ɸ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ ʚ ʦʜʦʥʪʦʛʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʠʟ ʋʇʄ 

ʜʦʤʠʥʠʨʦʚʘʣʠ Lactobacillus (6,06 %) ʠ Candida (4,24%) . ʅʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦ-

ʣʦʛʠʠ ʚʝʜʸʪ ʢ ʛʠʧʦʝʨʛʠʯʝʩʢʠʤ ʠ ʘʪʠʧʠʯʥʳʤ ʪʦʨʧʠʜʥʳʤ ʬʦʨʤʘʤ ʪʝʯʝʥʠʷ ʦʜʦʥʪʦʛʝʥʥʦʡ 

ʠʥʬʝʢʮʠʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʣʦ ʚʳʨʘʞʝʥʥʳʤʠ ʦʙʱʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʛʥʦʡʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʦʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʩʪʘʜʠʡ ʚʦʩʧʘʣʝʥʠʷ, ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ 

ʦʯʘʛʦʚʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ. ʄʝʩʪʥʳʝ ʩʠʤʧʪʦʤʳ ʦʜʦʥʪʦʛʝʥʥʳʭ ʘʙʩʮʝʩʩʘʭ ʠ 

ʬʣʝʛʤʦʥʘʭ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʥʘʨʘʩʪʘʶʪ ʧʦʩʪʝʧʝʥʥʦ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʥʝʡ, ʧʨʠʯʝʤ ʚʳʨʘʞʝʥʥʦʩʪʴ ʦʙʱʠʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ, ʦʙʲʝʤʫ ʧʦʨʘʞʝʥʠʷ ʪʢʘ-

ʥʝʡ. ʊʘʢ ʞʝ ʬʦʥʦʚʘʷ ʧʘʪʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʪʝʤ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʛʦʤʝʦʩʪʘʟ ʬʘʢʪʦʨʦʤ, 

ʢʦʪʦʨʦʝ ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʣʦ ʥʘ ʩʦʩʪʦʷʥʠʝ ʘʜʘʧʪʠʚʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʨʝʘʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ.  

ʋ ʧʷʪʦʡ ʛʨʫʧʧʳ (98 ʯʝʣʦʚʝʢ) ʋʇʄ ʥʝ ʚʳʷʚʣʝʥʦ. ʀ ʦʜʦʥʪʦʛʝʥʥʳʝ ʘʙʩʮʝʩʩʳ ʠ 

ʬʣʝʛʤʦʥʳ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʧʨʦʪʝʢʘʣʠ ʧʦ ʥʦʨʤʝʨʛʠʯʝʩʢʦʤʫ ʠʣʠ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦ ʛʠʧʝʨʝʨʛʠʯʝʩʢʦʤʫ ʪʠʧʫ: ʚʥʝʟʘʧʥʦʝ ʥʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ, ʷʨʢʦ ʧʨʦ-

ʷʚʣʷʶʱʠʝʩʷ ʤʝʩʪʥʳʝ ʧʨʠʟʥʘʢʠ ʚʦʩʧʘʣʝʥʠʷ ʠ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʝ ʦʙʱʠʝ ʨʝʘʢʮʠʠ. ʊʝʤ-

ʧʝʨʘʪʫʨʘ ʪʝʣʘ ʧʦʚʳʰʘʣʘʩʴ ʜʦ 40 Áʉ ʠ ʙʦʣʝʝ. ʉʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ 15,0 ï 20,0ʭ109/ʣ, ʉʆʕ 50-60 ʤʤ/ʯ, ʥʘʙʣʶʜʘʣʩʷ ʨʝʟʢʠʡ ʩʜʚʠʛ ʥʝʡʪʨʦʬʠʣʦʚ ʚʣʝʚʦ 

ʩ ʧʦʷʚʣʝʥʠʝʤ ʶʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ. ʆ ʩʠʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʞʘʣʦʙʳ 

ʧʘʮʠʝʥʪʦʚ ʥʘ ʦʙʱʝʝ ʥʝʜʦʤʦʛʘʥʠʝ, ʙʳʩʪʨʫʶ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʧʦʪʝʨʶ ʘʧʧʝʪʠʪʘ, ʥʘʨʫʰʝʥʠʝ 

ʩʥʘ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʚ ʤʦʯʝ ʙʝʣʢʘ, ʮʠʣʠʥʜʨʦʚ ʠ ʵʨʠʪʨʦʮʠʪʦʚ.  

ɿɸʂʃʖʏɽʅʀɽ: 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʠʟ ʋʇʄ ʜʦʤʠʥʠʨʫʝʪ Enterococcus faeciem, 

Klebsiella pneumoniae, Klebsiella oxytoca, Lactobacillus ʠ Candida ʠ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʟʘʥʠʤʘʣʠ ʟʘʙʦʣʝʚʘʥʠʷ ɾʂʊ, ʦʨʛʘʥʦʚ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ ʠ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʛʠʧʦʝʨʛʠʯʝʩʢʦʤʫ ʠʣʠ ʘʪʠʧʠʯʝʩʢʦʤʫ ʪʦʨ-

ʧʠʜʥʦʤʫ ʪʝʯʝʥʠʶ ʦʜʦʥʪʦʛʝʥʥʦʡ ʠʥʬʝʢʮʠʠ. 
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ʉʆɺʈɽʄɽʅʅɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɸʅʊʀɹʀʆʊʀʂʆʊɽʈɸʇʀʀ ʇʈʀ 

ʉɸʃʔʄʆʅɽʃʃɽɿʅʆʄ ɹɸʂʊɽʈʀʆʅʆʉʀʊɽʃʔʉʊɺɽ 

 

ʂʦʮʘʨʴ ɽʣʝʥʘ ɺʘʩʠʣʴʝʚʥʘ, 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ ʠ 

ʠʤʫʥʦʣʦʛʠʠ ʍʘʨʴʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ,  

ʛ. ʍʘʨʴʢʦʚ 61022, ʧʨʦʩʧʝʢʪ ʅʘʫʢʠ 4, ʋʢʨʘʠʥʘ  

ʂʨʠʚʫʣʷ ɸʥʥʘ ɼʤʠʪʨʠʝʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ɯɯɯ ʢʫʨʩʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʍʘʨʴʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝ-

ʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

ɻʦʣʫʙʢʘ ʆʣʴʛʘ ɺʘʜʠʤʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʍʘʨʴʢʦʚʩʢʦʛʦ ʨʘʡʦʥʥʦʛʦ ʬʠʣʠʘʣʘ ɻʋ çʍʘʨʴʢʦʚʩʢʠʡ ʆʃʎ ʄʆɿ ʋʢʨʘʠʥʳè 

 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ 

ʣʠʮ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʥʘ ʩʘʣʴʤʦʥʝʣʣʝʟ. ʉʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʳʣʦ ʠʟʦʣʠʨʦ-

ʚʘʥʦ 0,3 % ʰʪʘʤʤʦʚ ʩʘʣʴʤʦʥʝʣʣ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʰʪʘʤʤʦʚ ʩʘʣʴʤʦʥʝʣʣ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʠ, ʰʪʘʤʤʳ, ʩʘʣʴʤʦʥʝʣʣʘ, ʘʥʪʠʙʠʦʪʠʢʦʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

 

The work was carried out microbiological examination of clinically healthy persons for 

prophylaxis to salmonellosis. Among examined were isolated 0,3% strains of Salmonella. The 

study has shown antibiotic sensitivity of Salmonella strains isolated from bacteria carriers. 

Key words: bacillicarriers, strains, Salmonella, antibiotic sensitivity. 

 

ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʩʘʣʴʤʦʥʝʣʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʥʦʝ ʙʘʢʪʝʨʠ-

ʦʥʦʩʠʪʝʣʴʩʪʚʦ. ʕʪʦʤʫ ʬʘʢʪʦʨʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʨʫʰʝʥʠʝ ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʡ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ, ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʝ ʚʳʞʠʚʘʥʠʝ, 

ʧʝʨʩʠʩʪʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʩʘʣʴʤʦʥʝʣʣ, ʘ ʪʘʢʞʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘ-

ʨʘʪʘʤ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʘʥʘʮʠʠ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʡ (ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʤʝʥʪʦʚ, ʚʠ-

ʪʘʤʠʥʦʚ, ʧʨʦʙʠʦʪʠʢʦʚ, ʙʘʢʪʝʨʠʦʬʘʛʦʚ) ʥʝ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʡ [1]. ʆʪʢʨʳʪʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʨʷʜʦʤ ʧʦ-

ʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ: ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʪʦʢʩʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʯʝʥʴ, ʧʦʯʢʠ, 

ʦʨʛʘʥʳ ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ. ʅʝʤʘʣʦʟʥʘʯʠʤʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʘʥʪʠʙʠʦʪʠ-

ʢʦʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʜʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʙʝʟ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʠ ʥʝʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ [2]. ʅʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rega%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=16916672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aziz%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=16916672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ziccardi%20VB%5BAuthor%5D&cauthor=true&cauthor_uid=16916672
https://www.ncbi.nlm.nih.gov/pubmed/16916672
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bahl%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25191064
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandhu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25191064
https://www.ncbi.nlm.nih.gov/pubmed/?term=Odontogenic+infections%3A+Microbiology+and+management+Rashi+Bahl%2C+Sumeet+Sandhu%2C1+Kanwardeep+Singh%2C2+Nilanchal+Sahai%2C3+and+Mohita+Gupta4
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fating%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=26225023
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saikrishna%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26225023
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4518810/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yuvaraj%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21511379
https://www.ncbi.nlm.nih.gov/pubmed/21511379/
https://www.ncbi.nlm.nih.gov/pubmed/21511379/
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ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʪʝʨʪʦʡ ʬʦʨʤʳ ʠʥʬʝʢʮʠʠ, ʪ. ʝ. ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʫ [3]. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʩʣʫʞʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʰʪʘʤʤʦʚ ʩʘʣʴ-

ʤʦʥʝʣʣ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʡ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʍʘʨʴʢʦʚʩʢʦʛʦ ʨʘʡʦʥʥʦʛʦ ʬʠʣʠʘʣʘ ɻʋ çʍʘʨʴʢʦʚʩʢʠʡ ʦʙ-

ʣʘʩʪʥʦʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʠʥʳè. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 6652 ʯʝʣʦʚʝʢʘ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʙʳʣ ʬʝʢʘʣʠʡ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʦʣʷ-

ʮʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʥʦʩʠʪʝʣʝʡ, ʩʦʛʣʘʩʥʦ 

ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʄʆɿ ʋʢʨʘʠʥʳ. ʂʣʠʥʠʯʝʩʢʠʝ ʰʪʘʤʤʳ ʩʘʣʴʤʦ-

ʥʝʣʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ çʆʧʨʝʜʝʣʝʥʠʝ ʙʘʢʪʝʨʠʡ ɹʝʨ-

ʜʞʠè [4]. ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʘʣʴʤʦʥʝʣʣ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʨʝʜʝ ʄʶʣʣʝʨʘ-ʍʠʥʪʦʥʘ ʤʝʪʦʜʦʤ ʩʪʘʥʜʘʨʪʥʳʭ ʜʠʩʢʦʚ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʷʣʠ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ˉ 167 [5].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ: ʈʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʥʳʭ ʤʠʢʨʦʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ (0,3 %) ʩʣʫʯʘʝʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʰʪʘʤʤʳ Sal-

monella spp ʦʪ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ.  

ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʰʪʘʤʤʦʚ ʩʘʣʴʤʦʥʝʣʣ ʢ 10 ʘʥʪʠʙʠʦʪʠʢʘʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʘʥʘʮʠʠ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʡ (ʪʘʙ. 1).  

 

ʊʘʙʣʠʮʘ 1 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʰʪʘʤʤʦʚ Salmonella spp  

ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 

ʇʨʝʧʘʨʘʪʠ 

Salmonella spp 

(n=20) 

ʘʙc.ʯ. (ʄÑm) % 

ʘʤʧʠʮʠʣʣʠʥ 2 10,0Ñ6,7 

ʮʝʬʪʨʠʘʢʩʦʥ 18 90,0Ñ6,7 

ʮʝʬʦʪʘʢʩʠʤ 18 90,0Ñ6,7 

ʪʝʪʨʘʮʠʢʣʠʥ 2 10,0Ñ6,7 

ʜʦʢʩʠʮʠʢʣʠʥ 8 40,0Ñ3,5 

ʥʦʨʬʣʦʢʩʘʮʠʥ 19 95,0Ñ4,9 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ 20 100 

ʦʬʣʦʢʩʘʮʠʥ 19 95,0Ñ4,9 

ʭʣʦʨʘʤʬʝʥʠʢʦʣ 18 90,0Ñ6,7 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʤʝʥʝʝ ʘʢʪʠʚʥʳʤʠ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʳʭ 

ʰʪʘʤʤʦʚ ʩʘʣʴʤʦʥʝʣʣ, ʙʳʣʠ ʘʤʧʠʮʠʣʣʠʥ ʠ ʪʝʪʨʘʮʠʢʣʠʥ, ʢʦʣʠʯʝʩʪʚʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʰʪʘʤʤʦʚ ʢ ʥʠʤ ʩʦʩʪʘʚʠʣʦ 10,0%. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʜʦʢʩʠʮʠʢ-

ʣʠʥʫ ʙʳʣʘ ʪʦʣʴʢʦ ʚ 40,0 % ʩʣʫʯʘʝʚ. ʂ ʘʥʪʠʙʠʦʪʠʢʘʤ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚʦʛʦ ʠ ʬʪʦʨʭʠʥʦ-

ʣʦʥʦʚʦʛʦ ʨʷʜʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʰʪʘʤʤʦʚ ʩʘʣʴʤʦʥʝʣʣ ʙʳʣʘ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʠ ʩʦʩʪʘʚʠʣʘ (90,0 ï 100 %).  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʜʣʷ ʩʘʥʘʮʠʠ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʘʥʪʠʙʠʦʪʠʢʠ ʮʝʬʘʣʦʩʧʦʨʠʥʦ-

ʚʦʛʦ ʠ ʬʪʦʨʭʠʥʦʣʦʥʦʚʦʛʦ ʨʷʜʘ. 
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ɺʳʚʦʜʳ: 

1. ʇʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ ʙʳʣʦ ʚʳʷʚʣʝ-
ʥʦ ʩʘʣʴʤʦʥʝʣʣʝʟʥʦʝ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ ʚ 0,3 % ʩʣʫʯʘʝʚ. 

2. . ɸʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʰʪʘʤʤʦʚ ʩʘʣʴʤʦʥʝʣʣ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘʠʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʜʣʷ ʩʘʥʘʮʠʠ ʩʘʣʴʤʦʥʝʣʣʝʟʥʳʭ ʥʦʩʠʪʝʣʝʡ ʷʚ-

ʣʷʶʪʩʷ ʘʤʧʠʮʠʣʣʠʥ ʠ ʪʝʪʨʘʮʠʢʣʠʥ. 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚʦʛʦ ʠ 
ʬʪʦʨʭʠʥʦʣʦʥʦʚʦʛʦ ʨʷʜʘ ʧʦʢʘʟʘʣ ʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʪʠ-

ʙʠʦʪʠʢʘʤʠ ʜʨʫʛʠʭ ʛʨʫʧʧ. 

4. ɼʣʷ ʚʳʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝ-
ʣʷʪʴ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʰʪʘʤʤʦʚ ʩʘʣʴʤʦʥʝʣʣ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʡ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʂʃʀʅʀʏɽʉʂʆʁ ʂɸʈʊʀʅʓ ʀ ʊɽʏɽʅʀʗ 

ʀʅʌɽʂʎʀʆʅʅʆɻʆ ʕʅɼʆʂɸʈɼʀʊɸ ʇʆ ɼɸʅʅʓʄ  

ʆɸʆ ʄʉʏ ʅɽʌʊʗʅʅʀʂ ɿɸ 2011-2016 ɻɻ. 

 

ʄʘʣʠʰʝʚʩʢʠʡ ʄ.ɺ., 

ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʪʝʨʘʧʠʠ, ʜʝʢʘʥ ʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 
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ʂʘʨʘʢʦʟʦʚ ʉ.ɺ., 

ʩʪʫʜʝʥʪ  

ʉʫʣʪʘʥʦʚʘ ʉ.ʀ., 

ʩʪʫʜʝʥʪʢʘ  

ʊʘʢʝʥʦʚʘ ɼ.ɼ. 

ʩʪʫʜʝʥʪʢʘ  

ʊʶʤʝʥʩʢʠʡ ʛʦʩʫʜʨʘʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

DISTINGUISHED CHARACTERISTICS OF CLINICAL PICTURE AND STATE OF 

THE INFECTIVE ENDOCARDITIS BASED  ON PATIENTS OF NEFTYANIC 

HOSPITAL IN 2011-2016. 
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student  

Takenova Dzhamilya Dospolovna 

student  
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ɸʥʥʦʪʘʮʠʷ: 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ð ʠʟʫʯʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʵʥʜʦ-

ʢʘʨʜʠʪʘ (ʀʕ). ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ 78 ʧʘʮʠʝʥʪʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʀʕ ʧʦʨʘʞʘʝʪ ʣʠʮ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʞʝʥʩʢʠʡ ʠ ʤʫʞʩʢʦʡ ʧʦʣ. ʌʘʢʪʦʨʘʤʠ, ʧʨʝʜ-

ʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʢ ʟʘʙʦʣʝʚʘʥʠʶ, ʷʚʣʷʶʪʩʷ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚʥʫʪʨʠʚʝʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ, 

ʛʝʤʦʜʠʘʣʠʟ, ʟʘʙʦʣʝʚʘʥʠʷ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʝʨʜʮʘ, ʨʝʚʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʝʨʜʮʘ. ɺ 11,5 % ʚʦʟʙʫʜʠʪʝʣʝʤ ʀʕ ʷʚʣʷʝʪʩʷ S. aureus, ʚ 2,5% ʩʣʫʯʘʝʚ ïS. haemolitics, S. 

epidermididis, E. faecalis; ʚ 1,2 % ʩʣʫʯʘʝʚ ï E. coli, P. acinetobacter. ʋ 77% ʧʘʮʠʝʥʪʦʚ 

ʚʦʟʙʫʜʠʪʝʣʷ ʥʝ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ. 

 ʀʟʤʝʥʝʥʠʷ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʀʕ, ʧʨʠ ʜʦʧʣʝʨ-ʕʭʦ-ʢʘʨʜʠʦʛʨʘʬʠʠ 

(ʜʦʧʧʣʝʨ-ʕʍʆ-ʂɻ) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ 61% (48 ʧʘʮʠʝʥʪʦʚ). ɺ 20,3% ʩʣʫʯʘʝʚ ʙʳʣʘ ʦʙʥʘ-

ʨʫʞʝʥʘ ʥʝʦʜʥʦʨʦʜʥʘʷ ʵʭʦʛʝʥʥʦʩʪʴ ʵʥʜʦʢʘʨʜʘ (16 ʧʘʮʠʝʥʪʦʚ), ʚʝʛʝʪʘʮʠʠ ʚ 38% ʩʣʫʯʘʝʚ ( 

30 ʯʝʣʦʚʝʢ), ʢʣʘʧʘʥʥʘʷ ʧʝʨʬʦʨʘʮʠʷ ʠ ʟʠʷʥʠʝ ʧʨʦʪʝʟʘ ʢʣʘʧʘʥʘ ʚ 1,2% ʩʣʫʯʘʝʚ (1 ʧʘʮʠ-

ʝʥʪ). ʏʘʱʝ ʚʩʝʛʦ ʧʦʨʘʞʘʣʩʷ ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ ʢʣʘʧʘʥ (41%), ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 
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ʥʘʣʠʯʠʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʦʪʷʛʦʱʝʥʥʦʛʦ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʘʥʘʤʥʝʟʘ. ʀʟ-ʟʘ ʧʦʟʜʥʝʛʦ ʚʳʷʚ-

ʣʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʙʳʣʘ ʤʘʣʦ ʵʬʬʝʢʪʠʚʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʩʦʭʨʘʥʷʝʣʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʦʩʧʠʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ - 23%. ʆʩʥʦʚʥʳʤ ʧʨʝʜʠʢʪʦʨʦʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʙʳʣʦ ʥʘʣʠʯʠʝ ʚ ʘʥʘʤʥʝʟʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠ ʥʘʨʢʦʪʠʯʝʩʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ (13 ʯʝʣʦʚʝʢ ð 72,2% ʧʘʮʠʝʥʪʦʚ ʦʪ ʚʩʝʭ ʫʤʝʨʰʠʭ). 

Abstract: 

The aim ï studying of distinguished characteristics of clinical picture and state of the in-

fective endocarditis.The study included 78 patients with infective endocarditis.It was detected 

during the study that the infective endocarditis that infective endocarditis commonly strikes 

an active and able-bodied population both sexes equally. The main risk factors which lead to 

the disease were using intravenous drugs, hemodialysis, pathology of heart valves. In 11,5% 

of cases infective agent was S. aureus. In 2,5% of cases it were S. haemolitics, S. epider-

mididis, E. faecalis. In 1,2 % of cases it were E. coli, P. acinetobacter. Etiology has not been 

determines in 77% of cases. Changes of heart valves specific for the infective endocarditis 

were detected in 61% of dopplercardiometry researches (48 patients). In 20,3% of doppler-

cardiometry researches it was seen as echogenicity patches of endocard (16 patients). Vegeta-

tions were detected in 30% of dopplercardiometry researches (30 patients). Heart valves 

perforations and gaping of the valves were detected in 1,2% of dopplercardiometry researches 

(1 patient). The most stroken heart valve was tricuspid valve ï 41% which can be explained 

by using intravenous drugs in anamnesis. Antibiotic therapy was not effective because of the 

late detection of the infective agent. That is why the hospital lethality has such a high level ï 

23%.The most common predictors of death were HIV infection and drug addiction ï 72% (13 

patients). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʝʢʮʠʦʥʥʳʡ ʵʥʜʦʢʘʨʜʠʪ, ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʀʕ, ʢʨʠʪʝʨʠʠ 

Duke, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ, ʣʦʢʘʣʠʟʘʮʠʷ ʧʦʨʘʞʝʥʠʷ ʵʥʜʦʢʘʨʜʘ. 

Key words: infective endocarditis, factors for infective endocarditis, Duke crite-

ria,antibiotic therapy, localization of endocardial lesion. 

 

ɺʚʝʜʝʥʠʝ: 

ʀʥʬʝʢʮʠʦʥʥʳʡ ʵʥʜʦʢʘʨʜʠʪ ï ʵʪʦ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ, 

ʪ.ʢ. ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʟʘʙʦʣʝʚʘʝ-

ʤʦʩʪʴ ʠʥʬʝʢʮʠʦʥʥʳʤ ʵʥʜʦʢʘʨʜʠʪʦʤ ʥʝ ʩʥʠʟʠʣʘʩʴ, ʘ ʥʘʦʙʦʨʦʪ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦ-

ʩʪʫ. ɺ ʉʐɸ ʠ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠʥʬʝʢʮʠʦʥʥʳʤ ʵʥʜʦʢʘʨʜʠʪʦʤ 

(ʀʕ) ʢʦʣʝʙʣʝʪʩʷ ʦʪ 25 ʜʦ 93 ʯʝʣʦʚʝʢ ʥʘ 1 ʤʣʥ. ʥʘʩʝʣʝʥʠʷ[14], ʘ ʩʤʝʨʪʥʦʩʪʴ ï ʦʪ 15% ʜʦ 

40% [1,9,5] 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩ ʀʕ ʚʘʨʴʠʨʫʝʪ ʤʝʞʜʫ 36 ʠ 69 ʛʦʜʘʤʠ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʫʞ-

ʯʠʥ ʠ ʞʝʥʱʠʥ ʩʦʩʪʘʚʣʷʝʪ 2:1[4,6], ʦʧʠʨʘʷʩʴ ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʀʕ ʧʦʨʘʞʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʢʪʠʚʥʦʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʝ ʥʘʩʝʣʝʥʠʝ 

ʤʦʣʦʜʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʟʘʪʨʘʪʘʤ ʥʘ ʣʝ-

ʯʝʥʠʝ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʝʛʦ ʥʝʪʨʫʜʦʩʧʦ-

ʩʦʙʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʕ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʵʥʜʦ-

ʢʘʨʜʠʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʦʚ ʄʉʏ ʅʝʬʪʷʥ-

ʥʠʢ ʟʘ 2011-2016 ʛʛ 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʵʪʠʦʣʦʛʠʶ ʠ ʬʘʢʪʦʨʳ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʝ ʢ ʟʘʙʦʣʝʚʘʥʠʶ; 

2. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ 
ʧʘʮʠʝʥʪʦʚ; 
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3. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʚʠʜʦʚ ʧʦʨʘʞʝʥʠʡ ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ 
ʧʨʠ ʀʕ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʜʦʧʧʣʝʨ-ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ;  

4.  ʈʘʩʩʤʦʪʨʝʪʴ ʩʭʝʤʳ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʫ ʧʘʮʠʝʥʪʦʚ, 
ʦʮʝʥʠʪʴ ʠʭ ʢʣʠʥʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

5. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʭʦʜʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʷʚʠʪʴ ʧʨʝʜʠʢʪʦʨʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 
ʠʩʭʦʜʘ ʫ ʧʘʮʠʝʥʪʦʚ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʪʦʨʠʠ 78 ʧʘʮʠʝʥʪʦʚ ʩ ʀʕ (ʠʟ ʥʠʭ 

56,4% ʤʫʞʯʠʥ ʠ 43,5% ʞʝʥʱʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝ-

ʩʢʦʤ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʩʪʘʮʠʦʥʘʨʘʭ ʆɸʆ çʄʉʏ ʅʝʬʪʷʥʠʢè ʟʘ 2011-2016 ʛʦʜ. ɿʘ ʚʨʝ-

ʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʆɸʂ 

(ʦʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ), ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ, ʦʙʟʦʨʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʦʨʛʘ-

ʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʜʦʧʧʣʝʨ-ʕʭʦ-ʂɻ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ: 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ 78 ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟ-

ʨʘʩʪʝ ʦʪ 21 ʛʦʜʘ ʜʦ 85 ʣʝʪ: 56,5% ʤʫʞʯʠʥ (44 ʧʘʮʠʝʥʪʘ) ʠ 43,5% ʞʝʥʱʠʥ (34 ʧʘʮʠʝʥʪʘ). 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤ ʵʥʜʦʢʘʨʜʠʪʦʤ ʩʦʩʪʘʚʠʣ 41,9 Ñ 26,8 

ʣʝʪ (ʤʫʞʯʠʥʳ ð 43,9, ʞʝʥʱʠʥʳ ð 39,35). ʉʨʦʢʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʩʦʩʪʘʚʠʣʠ 16,5Ñ7,7 

ʜʥʝʡ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʟʜʦʨʦʚʴʷ ʚ ʄʘʜʨʠʜʝ (ʦʢʪʷʙʨʴ, 2014 ʛ.) ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʧʝʨʝʥʝʩʰʠʭ ʠʥʬʝʢ-

ʮʠʦʥʥʳʡ ʵʥʜʦʢʘʨʜʠʪ ʩʦʩʪʘʚʠʣ 64,2 ʛʦʜʘ[7].  

ʋ 56% ʧʘʮʠʝʥʪʦʚ ʜʠʘʛʥʦʟ ʙʳʣ ʨʘʩʮʝʥʝʥ ʢʘʢ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝ-

ʨʠʝʚ Duke (2015 ʛ.): 1 ʙʦʣʴʰʦʡ + 3 ʤʘʣʳʭ ʚʳʷʚʣʝʥʳ ʚ 10,26% ,2 ʙʦʣʴʰʠʭ ʢʨʠʪʝʨʠʷ ʚ 

1,28%, 1 ʙʦʣʴʰʦʡ+1 ʤʘʣʳʡ ʚ 21,79%, 1 ʙʦʣʴʰʦʡ + 2 ʤʘʣʳʭ ʚ 14%, 2 ʙʦʣʴʰʠʭ+1 ʤʘʣʳʡ 

ʚ 13,64%, 2 ʙʦʣʴʰʠʭ+2 ʤʘʣʳʭ ʚ 1,28%. ɺ 44 % ʩʣʫʯʘʝʚ ʜʠʘʛʥʦʟ ʙʳʣ ʚʦʟʤʦʞʥʳʤ 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɼ. ʇʠʨʩʘ ʠ ʂ. ʊʨʦʥʪʦʥʘ (ʤʘʡ, 2012 ʛʦʜ) ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʀʕ ʷʚʣʷʶʪʩʷ ʧʨʠʝʤ ʚʥʫʪʨʠʚʝʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ (9,8%),ʛʝʤʦʜʠʘʣʠʟ (7,9%) 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʝʨʜʮʘ (ʤʠʪʨʘʣʴʥʘʷ ʨʝʛʫʨʛʠʪʘʮʠʷ ð 43,4%, ʘʦʨʪʘʣʴ-

ʥʘʷ ʨʝʛʫʨʛʠʪʘʮʠʷ ð 26,3%), ʨʝʚʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ (3,3%).[13]. ʇʨʠ ʘʥʘʣʠ-

ʟʝ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʆɸʆ çʄʉʏ ʅʝʬʪʷʥʠʢè ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 64% ʧʘʮʠʝʥʪʦʚ (50 

ʯʝʣʦʚʝʢ) ʩʪʨʘʜʘʶʪ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʠʟ ʥʠʭ 47% (37 ʯʝʣʦʚʝʢ ) ʠʤʝʶʪ ɺʀʏ-

ʠʥʬʝʢʮʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʫ 5,4% ʧʘʮʠʝʥʪʦʚ (2 ʯʝʣʦʚʝʢʘ) ʙʳʣʠ ʧʨʠʦʙʨʝ-

ʪʝʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ (ʤʠʪʨʘʣʴʥʳʡ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ ʧʦʨʦʢʠ), ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʣʘ-

ʧʘʥʦʚ ʫ 10,8% ʧʘʮʠʝʥʪʦʚ (4 ʯʝʣʦʚʝʢʘ). 83 % ʧʘʮʠʝʥʪʘ (65 ʯʝʣʦʚʝʢ) ʥʝ ʠʤʝʣʠ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʀʕ.  

ɺ 61 % ʩʣʫʯʘʝʚ (48 ʧʘʮʠʝʥʪʦʚ) ʧʨʠ ʜʦʧʧʣʝʨ-ʕʍʆ-ʂɻ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʭʘʨʘʢʪʝʨ-

ʥʳʝ ʜʣʷ ʀʕ ʠʟʤʝʥʝʥʠʷ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɺ 1,2% (1 ʧʘʮʠʝʥʪ) ʩʣʫʯʘʝʚ ʙʳʣ ʧʦʨʘʞʝʥ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʢʣʘʧʘʥ (ʘʦʨʪʘʣʴʥʳʡ), ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 98,8% (77 ʧʘʮʠʝʥʪʦʚ) 

ʧʦʨʘʞʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʢʣʘʧʘʥ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 20,3% ʩʣʫʯʘʝʚ ʚʳʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜ-

ʥʘʷ ʵʭʦʛʝʥʥʦʩʪʴ ʵʥʜʦʢʘʨʜʘ (16 ʧʘʮʠʝʥʪʦʚ), ʚʝʛʝʪʘʮʠʠ ʚ 38% ʩʣʫʯʘʝʚ (30 ʯʝʣʦʚʝʢ), ʢʣʘ-

ʧʘʥʥʘʷ ʧʝʨʬʦʨʘʮʠʷ ʠ ʟʠʷʥʠʝ ʧʨʦʪʝʟʘ ʢʣʘʧʘʥʘ ʚ 1,2% ʩʣʫʯʘʝʚ (1 ʧʘʮʠʝʥʪ). ʇʦ ʜʘʥʥʳʤ 

ʜʦʧʧʣʝʨ- ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ ʯʘʱʝ ʚʩʝʛʦ ʧʦʨʘʞʘʝʪʩʷ ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ ʢʣʘʧʘʥ (41%), ʟʘ-

ʪʝʤ ʠʜʝʪ ʩʦʯʝʪʘʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʢʣʘʧʘʥʦʚ ð 11,5%(ʘʦʨʪʘʣʴʥʳʡ+ʤʠʪʘʣʴʥʳʡ ð 8,6%, 

ʤʠʪʨʘʣʴʥʳʡ+ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ ð 1,43%, ʘʦʨʪʘʣʴʥʳʡ+ʤʠʪʨʘʣʴʥʳʡ+ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ 

1,43% ), ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʦʙʥʘʨʫʞʝʥʦ ʚ 10,2 % ʩʣʫʯʘʝʚ, ʘ 

ʤʠʪʨʘʣʴʥʦʛʦ ï ʚ 5,1 % ʩʣʫʯʘʝʚ. ɺʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʧʦʨʘʞʝʥʠʷ ʪʨʝʭʩʪʚʦʨʯʘʪʦʛʦ ʢʣʘʧʘʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʥʘʣʠʯʠʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʦʪʷʛʦʱʝʥʥʦʛʦ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʘʥʘʤʥʝʟʘ 

(ʠʟ 32 ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʨʘʞʝʥʠʝʤ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 20 ʫʧʦʪʨʝʙʣʷʣʠ ʚʥʫʪʨʠʚʝʥ-

ʥʳʝ ʥʘʨʢʦʪʠʢʠ). ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʪʘʢ ʠ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʧʦʨʘʞʝʥʠʠ 
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ʤʠʪʨʘʣʴʥʦʛʦ ʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʦʚ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʚ 2,55% ʩʣʫ-

ʯʘʝʚ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʧʘʮʠʝʥʪʳ ʚ ʘʥʘʤʥʝʟʝ ʠʤʝʣʠ ʍʉʅ, ʇʀʂʉ, 

ʀɹʉ ʠ ɸɻ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ (8,6%) ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʧʦʨʘʞʝʥʠʠ ʢʣʘʧʘʥʦʚ (ʘʦʨʪʘʣʴ-

ʥʳʡ+ʤʠʪʨʘʣʴʥʳʡ) ʧʘʮʠʝʥʪʳ ʚ ʘʥʘʤʥʝʟʝ ʠʤʝʣʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʫʶ ʙʦʣʝʟʥʴ, ʍʉʅ, ʘʪʝʨʦ-

ʩʢʣʝʨʦʪʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʘʦʨʪʳ, ʀɹʉ. ɺʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʠ ʣʦʢʘʣʠʟʘʮʠʝʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʚʳʷʚʣʝʥʦ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʘʥʫʵʣʷ ʄʘʨʪʠʥʝʟ (2014ʛ.), ʐʦʥ ʂʦʬʬ (2012 ʛ.) ʧʦʣʦʞʠʪʝʣʴ-

ʥʘʷ ʛʝʤʦʢʫʣʴʪʫʨʘ ʚʳʩʝʠʚʘʝʪʩʷ ʚ 73-84% ʩʣʫʯʘʝʚ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʝʚʳ ʢʨʦʚʠ ʚʳʷʚ-

ʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚ 14,5-24 % ʩʣʫʯʘʝʚ.[1,3] ʇʝʨʚʦʝ ʤʝʩʪʦ ʠʟ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʥʠʤʘʝʪ S. 

aureus (27%), ʟʘʪʝʤ E. faecalis (14%), E. coli (2,24%) ʠ E. Faecum (1%).[2,5] ɺ ʥʘʩʪʦʷʱʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʧʦʟʠʪʠʚʥʘʷ ʛʝ-

ʤʦʢʫʣʴʪʫʨʘ ʧʦʣʫʯʝʥʘ ʪʦʣʴʢʦ ʚ 23% ʩʣʫʯʘʝʚ, ʚ 77% ʵʪʠʦʣʦʛʠʷ ʀʕ ʥʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ. 

ɺ 11,5 % ʚʦʟʙʫʜʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ S. aureus, ʚ 2,5% ʩʣʫʯʘʝʚ ïS. haemolitics, S. 

epidermididis, E. faecalis; ʚ 1,2 % ʩʣʫʯʘʝʚ ï E. coli, Enterococcus fascism, P. Acinetobacter. 

ʊʘʢʠʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚ 42 % ʩʣʫʯʘʝʚ (33 ʧʘʮʠʝʥʪʘ) ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʣʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʛʝʤʦʢʫʣʴʪʫʨʳ ʧʨʠʭʦʜʠʣʠ ʯʝʨʝʟ ʥʝʜʝʣʶ ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʘ-

ʤʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʛʝʤʦʢʫʣʴʪʫʨʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ ʚʳʩʝʷʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. 

S. Aureus ʚʳʩʝʚʘʝʪʩʷ ʚ 59% ʩʣʫʯʘʝʚ. ʆʥ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ɓ-ʣʘʢʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠ-

ʢʘʤ (ʧʝʥʠʮʠʣʣʠʥʳ-5,9%, ʢʘʨʙʘʧʝʥʝʤʳ-29,4%, ʮʝʬʘʣʦʩʧʦʨʠʥʳ-17,6%), ʤʘʢʨʦʣʠʜʘʤ 

(5,9%), ʬʪʦʨʭʠʥʦʣʦʥʘʤ (17,6%), ʛʣʠʢʦʧʝʧʪʠʜʘʤ (47%), ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ (47%). 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʭʝʤʘ ʪʝʨʘʧʠʠ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʩʪʘʮʠʦʥʘʨʝ - ʛʝʥʪʘʤʠ-

ʮʠʥ+ʚʘʥʢʦʤʠʮʠʥ (35%), ʮʝʬʘʟʦʣʠʥ+ʤʝʨʦʧʝʥʝʤ (24%). 

 S. Haemolitics ʚʳʩʝʚʘʝʪʩʷ ʚ 11,8% ʩʣʫʯʘʝʚ. ʆʥ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʘʤʠʥʦʛʣʠʢʦʟʠ-

ʜʘʤ(47%), ʤʘʢʨʦʣʠʜʘʤ (5,9%) ,ʦʢʩʘʟʦʣʠʜʠʥʦʥʘʤ (29,4%). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʥʝʥʘʷ 

ʩʭʝʤʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʚʘʥʢʦʤʠʮʠʥ, ʛʝʥʪʘʤʠʮʠʥ+ʪʠʝʥʘʤ. 

 S. epidemididis (5,9%) ʙʳʣ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ɺ-ʣʘʢʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ( 

ʧʝʥʠʮʠʣʣʠʥʳ-5,9%, ʢʘʨʙʘʧʝʥʝʤʳ-29,4%), ʬʪʦʨʭʠʥʦʣʦʥʘʤ (17,6%), ʛʣʠʢʦʧʝʧʪʠ-

ʜʘʤ (47%), ʦʢʩʘʟʦʣʠʜʠʥʦʥʘʤ (29,4%), ʬʦʩʬʦʤʠʮʠʥʫ (17,6%).ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʥʝ-

ʥʘʷ ʩʭʝʤʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʮʝʬʪʨʠʘʢʩʦʥ+ʚʘʥʢʦʤʠʮʠʥ. 

P. Aeruginosa (5,9 %) ʙʳʣ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ɺ-ʣʘʢʪʘʤʥʳʤ ʘ/ʙ (ʧʝʥʠʮʠʣʣʠʥʳ-5,9%, 

ʢʘʨʙʘʧʝʥʝʤʳ-29,4%, ʮʝʬʘʣʦʩʧʦʨʠʥʳ-17,6%), ʬʪʦʨʭʠʥʦʣʦʥʘʤ (5,9%), ʦʢʩʘʟʦʣʠʜʠʥʦ-

ʥʘʤ(5,9%), ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ (5,9%), ʬʦʩʬʦʤʠʮʠʥʫ(5,9%).ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʥʝʥʘʷ 

ʩʭʝʤʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʤʝʨʦʧʝʥʝʤ+ʬʣʶʢʦʩʪʘʪ, ʚʘʥʢʦʤʠʮʠʥ+ʧʦʣʠʤʠʢʩʠʥ 

E. faecalis (5,9%) ʙʳʣ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ɺ-ʣʘʢʪʘʤʥʳʤ ʘ/ʙ (ʧʝʥʠʮʠʣʣʠʥʳ-5,9%) ʛʣʠ-

ʢʦʧʝʧʪʠʜʘʤ (47%), ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ (47%), ʦʢʩʘʟʦʣʠʜʠʥʦʥʘʤ (29,4%), ʬʦʩʬʦʤʠʮʠʥʫ 

(17,6%). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʥʝʥʘʷ ʩʭʝʤʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʩʪʘʮʠʦʥʘʨʝ,ʣʝʚʦʬʣʦʢʩʘʮʠʥ. 

E. Coli (5,9%) ʙʳʣʘ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ɺ-ʣʘʢʪʘʤʥʳʤ ʘ/ʙ (ʮʝʬʘʣʦʩʧʦʨʠʥʳ ï 17,6%, 

ʢʘʨʙʘʧʝʥʝʤʳ ð 5,9%), ʤʦʥʦʙʘʢʪʘʤʘʤ (5,9%), ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ (47%), ʬʪʦʨʭʠʥʦʣʦʥʘʤ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʥʝʥʘʷ ʩʭʝʤʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʩʪʘʮʠʦʥʘʨʝ - ʪʠʝʥʘʤ+ʬʣʶʢʦʥʘʟʦʣ, 

ʬʣʶʢʦʩʪʘʪ+ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ+ʚʘʥʢʦʤʠʮʠʥ . 

Enterococcus faecium (5,9%) ʙʳʣ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʛʣʠʢʦʧʝʧʪʠʜʘʤ, ʦʢʩʘʟʦʣʠʜʠʥʦʥʘʤ 

(29,4%), ʬʦʩʬʦʤʠʮʠʥʫ (17,6%). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʭʝʤʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʩʪʘ-

ʮʠʦʥʘʨʝ - ʪʠʝʥʘʤ+ʬʣʶʢʦʥʘʟʦʣ, ʬʣʶʢʦʩʪʘʪ+ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ+ʚʘʥʢʦʤʠʮʠʥ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʵʪʦ ʤʝʨʦ-

ʧʝʥʝʤ/ʚʘʥʢʦʤʠʮʠʥ/ʛʝʥʪʘʤʠʮʠʥ, ʮʝʬʪʨʠʘʢʩʦʥ/ʚʘʥʢʦʤʠʮʠʥ, ʣʝʚʦʬʣʦʢʩʘ-

ʮʠʥ/ʮʝʬʪʨʠʘʢʩʦʥ. 

ɸʥʘʣʠʟ ʤʘʣʳʭ ʢʨʠʪʝʨʠʝʚ ʀʕ ʧʦ Duke (2015 ʛ.) ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʩʫʜʠʩʪʳʝ ʬʝʥʦʤʝʥʳ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 1,2% ʩʣʫʯʘʝʚ (1 ʧʘʮʠʝʥʪ), ʤʘʣʳʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚ 8,9% 

ʩʣʫʯʘʝʚ (7 ʧʘʮʠʝʥʪʦʚ), ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʬʝʥʦʤʝʥʳ (ʭʨʦʥʠʯʝʩʢʘʷ ʨʝʚʤʘʪʠʯʝʩʢʘʷ ʙʦ-
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ʣʝʟʥʴ ʩʝʨʜʮʘ) ʚ 1,2% ʩʣʫʯʘʝʚ (1 ʧʘʮʠʝʥʪ), ʣʠʭʦʨʘʜʢʘ ʚ 87% ʩʣʫʯʘʝʚ (68 ʧʘʮʠʝʥʪʦʚ), 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʀʕ ʚ 50% ʩʣʫʯʘʝʚ (39 ʧʘʮʠʝʥʪʦʚ).  

ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʥʘʩʪʫʧʠʣ ʚ 23% ʩʣʫʯʘʝʚ (18 ʫʤʝʨʰʠʭ): 10 ʤʫʞʯʠʥ (12,8%), 

8ʞʝʥʱʠʥ (10,2%). ʆʩʥʦʚʥʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʙʳʣʦ ʥʘʣʠʯʠʝ ʚ 

ʘʥʘʤʥʝʟʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (13 ʯʝʣʦʚʝʢ ð 72,2% ʧʘʮʠʝʥʪʦʚ 

ʦʪ ʫʤʝʨʰʠʭ) 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ (ʇʦʥʦʤʘʨʝʚʘ ɽ.ʖ., 2011 ʛʦʜ) ʧʨʠʝʤ ʚʥʫʪʨʠʚʝʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʩʤʝʨʪʠ ʚ 6 ʨʘʟ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ʀʕ ʥʘ ʬʦʥʝ 

ɺʀʏ/ʚʥʫʪʨʠʚʝʥʥʦʡ ʥʘʨʢʦʤʘʥʠʠ ʦʙʫʩʣʦʚʣʝʥ ʚʟʘʠʤʥʳʤ ʦʪʷʛʦʱʝʥʠʝʤ ʜʚʫʭ ʩʝʨʴʝʟʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʀʕ ʪʨʫʜʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʘ ʬʦʥʝ ɺʀʏ ʠʟ-ʟʘ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʠʯʠʥ ʨʘʟ-

ʚʠʪʠʷ ʜʣʠʪʝʣʴʥʦʡ ʣʠʭʦʨʘʜʢʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢʣʘʧʘʥʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʠ[13]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫ ʫʤʝʨʰʠʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʦʨʘʞʝʥʠʡ ʵʥʜʦʢʘʨʜʘ (10 

ʯʝʣʦʚʝʢ-12,7% ʧʘʮʠʝʥʪʦʚ ʦʪ ʫʤʝʨʰʠʭ), ʚ 8,9% ʩʣʫʯʘʝʚ (7 ʧʘʮʠʝʥʪʦʚ ) ʙʳʣ ʧʦʨʘʞʝʥ 

ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ ʢʣʘʧʘʥ, ʚ 1,4 % ʩʣʫʯʘʝʚ ʘʦʨʪʘʣʴʥʳʡ (1 ʧʘʮʠʝʥʪ). ɺʦʟʙʫʜʠʪʝʣʴ ʀʕ ʫ 

ʫʤʝʨʰʠʭ ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʝʥ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ð E. Faecalis. ɼʠʘʛʥʦʟ ʚʳʩʪʘʚʣʷʣʩʷ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʚʦʚʣʝʯʝʥʠʷ ʵʥʜʦʢʘʨʜʘ ʠ ʥʘʣʠʯʠʠ ʤʘʣʳʭ ʢʨʠʪʝʨʠʝʚ (ʧʨʝʜ-

ʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʣʠʭʦʨʘʜʢʘ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʬʝʥʦʤʝʥʦʚ). 

 

ɺʳʚʦʜʳ:  

1. ʌʘʢʪʦʨʘʤʠ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʷʚʣʷʶʪʩʷ ʧʨʠʝʤ ʚʥʫʪʨʠʚʝʥ-

ʥʳʭ ʥʘʨʢʦʪʠʢʦʚ (9,8%),ʛʝʤʦʜʠʘʣʠʟ (7,9%) ʟʘʙʦʣʝʚʘʥʠʷ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʝʨʜʮʘ 

(ʤʠʪʨʘʣʴʥʘʷ ʨʝʛʫʨʛʠʪʘʮʠʷ ð 43,4%, ʘʦʨʪʘʣʴʥʘʷ ʨʝʛʫʨʛʠʪʘʮʠʷ ð 26,3%), ʨʝʚʤʘʪʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ (3,3%). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʳʣ S. Aureus 

(11,5%).  

2.ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʩʦʩʪʘʚʠʣ 35,8 ʣʝʪ, ʘ 

ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʘʦʨʪʘʣʴʥʦʛʦ ð 51 ʛʦʜ. ʇʦʨʘʞʝʥʠʝ ʘʦʨʪʘʣʴʥʦʛʦ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʢʘʢ ʫ ʞʝʥʱʠʥ, ʪʘʢ ʠ ʫ ʤʫʞʯʠʥ.  

3. ʀʥʬʝʢʮʠʦʥʥʳʡ ʵʥʜʦʢʘʨʜʠʪ ʩ ʧʦʨʘʞʝʥʠʝʤ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʘʣʧʘʥʘ ʚʩʪʨʝʯʘʣ-

ʩʷ ʚ 41% ʩʣʫʯʘʝʚ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ ʫ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʦʪʷʛʦʱʝʥʥʦʛʦ 

ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʘʥʘʤʥʝʟʘ. 

4. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʥʘ ʛʝʤʦʢʫʣʴʪʫʨʫ ʯʘʱʝ ʚʩʝʛʦ ʚʳʜʝʣʷʣʠ S. 

aureus ï 11,5%, ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʢ ʧʝʥʠʮʠʣʣʠʥʘʤ (5,9%), ʢʘʨʙʘʧʝʥʝʤʘʤ (29,4%), ʮʝʬʘ-

ʣʦʩʧʦʨʠʥʘʤ (17,6%), ʤʘʢʨʦʣʠʜʘʤ (5,9%), ʬʪʦʨʭʠʥʦʣʦʥʘʤ(17,6%), ʛʣʠʢʦʧʝʧʪʠʜʘʤ 

(47%), ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ(47%) 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʭʝʤʘ ʪʝʨʘʧʠʠ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʩʪʘʮʠʦʥʘʨʝ, -

ʛʝʥʪʘʤʠʮʠʥ+ʚʘʥʢʦʤʠʮʠʥ (35%), ʮʝʬʘʟʦʣʠʥ+ʤʝʨʦʧʝʥʝʤ(24%). S.aureus ʙʳʣ ʫʩʪʦʡʯʠʚ ʢ 

ʘʤʧʠʮʠʣʣʠʥʫ (75%) ʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ (20%). 

5. ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʥʘʩʪʫʧʠʣ ʚ 23% ʩʣʫʯʘʝʚ (18 ʫʤʝʨʰʠʭ): 10 ʤʫʞʯʠʥ (12,8%), 8 

ʞʝʥʱʠʥ (10,2%). ʆʩʥʦʚʥʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʙʳʣʦ ʥʘʣʠʯʠʝ ʚ 

ʘʥʘʤʥʝʟʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (13 ʯʝʣʦʚʝʢ ð 72,2% ʧʘʮʠʝʥ-

ʪʦʚ). 
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ɺʘʩʠʣʘʢʠ ʌʘʨʠʜʘ ʀʣʴʜʘʨʦʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ,  

ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ, ʬʠʥʘʥʩʦʚ ʠ ʙʠʟʥʝʩʘ, 

ɹʘʰʢʠʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, 

ʂʘʨʣʘ ʄʘʨʢʩʘ 3/4, 450076 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ, ʚʳʷʚʣʝʥʳ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʴʶ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʩʪʨʘʪʝ-

ʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʴʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʧʨʦ-

ʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʫʪʠ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ. 

Annotation 

The problems identified relevance and extent of the liquidity management of commer-

cial banks. Analyzes the main strategies of liquidity management and the need for their im-
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provement. On the basis of this study and suggests some ways of solution of the specified 

problems in this area. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ, ʬʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʣʠʢʚʠʜʥʦʩʪʴ. 

Keywords: Banking system, financial stability, liquidity. 

 

ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ. ʉʪʝʧʝʥʴ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʩʦʩʪʦʷʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʬʝʨʫ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʡ, ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ ʚ ʦʙʱʝʩʪʚʝ. ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʟʘʚʠ-

ʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʙʘʥʢʦʚ. 

ʌʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʘʥʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʢʘʯʝʩʪʚʦʤ ʘʢʪʠʚʦʚ, ʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴʶ ʢʘʧʠʪʘʣʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʦʤʤʝʨʯʝʩʢʠʡ ʙʘʥʢ ʫʩʪʦʡʯʠʚ, 

ʝʩʣʠ ʦʥ ʨʘʩʧʦʣʘʛʘʝʪ ʫʩʪʦʡʯʠʚʳʤ ʢʘʧʠʪʘʣʦʤ, ʠʤʝʝʪ ʣʠʢʚʠʜʥʳʡ ʙʘʣʘʥʩ, ʷʚʣʷʝʪʩʷ ʧʣʘʪʝ-

ʞʝʩʧʦʩʦʙʥʳʤ ʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʘʯʝʩʪʚʫ ʢʘʧʠʪʘʣʘ.  

ʃʠʢʚʠʜʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ ð ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʙʘʥʢʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳ-

ʧʦʣʥʷʪʴ ʚʟʷʪʳʝ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʝʨʝʜ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʤ ʩʨʝʜʩʪʚʘ 

ʚ ʨʘʤʢʘʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʚ ʙʫʜʫʱʝʤ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʙʘʥʢʘ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠ 

ʚʝʣʠʯʠʥʦʡ ʩʨʝʜʩʪʚ ʧʦ ʩʪʘʪʴʷʤ ʘʢʪʠʚʘ ʠ ʧʘʩʩʠʚʘ ʙʘʣʘʥʩʘ ʩ ʫʯʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʨʦʢʦʚ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʨʝʩʫʨʩʦʚ ʥʘ ʜʝʥʝʞʥʦʤ ʨʳʥʢʝ. ʃʠʢʚʠʜʥʦʩʪʴ ʢʦʤ-

ʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ ʵʪʦ ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʙʘʥʢʘ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ ʥʘʜʝʞʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʙʘʥʢʘ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷ ʢʨʝʜʠʪʥʦ-ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ.  

ʅʘ ʫʨʦʚʝʥʴ ʣʠʢʚʠʜʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ ʚ ʦʩʥʦʚʥʦʤ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ. ɺʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʙʘʥʢ ʥʝ ʤʦʞʝʪ ʦʛʨʘʥʠ-

ʯʠʪʴ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʚʥʫʪʨʝʥʥʠʤ ʬʘʢʪʦʨʘʤ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ, ʪ. ʢ. ʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʣʠʢʚʠʜʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʛʣʘʞʝʥʦ. ʀʥʘʯʝ ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʨʠʩʢʦʚ 

ʣʠʢʚʠʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪ-

ʨʦʛʦ ʦʙʤʝʥʘ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʚ ʧʣʘʪʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦ ʧʨʠʝʤʣʝʤʳʤ ʮʝʥʘʤ ʙʝʟ ʟʘ-

ʪʨʘʪ ʠʣʠ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʨʘʩʯʝʪʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩ-

ʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʴʶ: ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ 

(ʥʘʢʦʧʣʝʥʠʝ ʙʘʥʢʦʤ ʣʠʢʚʠʜʥʳʭ ʩʨʝʜʩʪʚ ʚ ʚʠʜʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ 

ʮʝʥʥʳʭ ʙʫʤʘʛ), ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʩʠʚʘʤʠ (ʟʘʝʤ ʙʳʩʪʨʦʨʝʘʣʠʟʫʝʤʳʭ ʩʨʝʜʩʪʚ 

ʚ ʢʦʣʠʯʝʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʧʦʢʨʳʪʠʷ ʩʧʨʦʩʘ ʥʘ ʣʠʢʚʠʜʥʳʝ ʩʨʝʜʩʪʚʘ), ʩʪʨʘʪʝʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ ʠ ʧʘʩʩʠʚʘʤʠ (ʥʘʢʦʧʣʝʥʠʝ ʣʠʢʚʠʜʥʳʭ ʘʢʪʠʚʦʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʦʞʠʜʘʝʤʦʛʦ ʩʧʨʦʩʘ ʥʘ ʥʠʭ, ʧʦʢʫʧʢʘ ʘʢʪʠʚʦʚ ʥʘ ʨʳʥʢʝ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʦʞʠ-

ʜʘʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʣʠʢʚʠʜʥʦʩʪʠ). 

ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʥʘʩʢʦʣʴʢʦ ʧʨʠʤʝʥʠʤʳ ʚ ʨʝʘʣʴʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʥʘʩʪʦʣʴ-

ʢʦ ʞʝ ʠ ʦʙʱʝʠʟʚʝʩʪʥʳ ʠ ʠʩʧʦʣʴʟʫʝʤʳ. ʅʘʠʙʦʣʝʝ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟ ʥʠʭ ʫʞʝ ʥʝ-

ʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʙʘʥʢʦʚʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʠ 

ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʦ ʫʩʚʦʝʥʥʦʡ ʦʙʣʘʩʪʴʶ ʟʥʘʥʠʡ. ʇʦʵʪʦʤʫ ʨʷʜ ʥʦʚʳʭ ʧʨʦʙʣʝʤ, ʚʩʪʘʶʱʠʭ 

ʧʝʨʝʜ ʙʘʥʢʘʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʪʨʝʙʫʶʪ ʜʣʷ ʩʚʦʝʛʦ ʨʘʟʨʝʰʝʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ 

ʤʝʪʦʜʦʚ. ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʨʦʣʠ ʩʫʙʲʝʢʪʠʚʠʟʤʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ (ʧʝʨʚʳʡ ʰʘʛ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʢʦʥʪʨʦʣʷ - ʧʦʟʥʘʥʠʝ), ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʚ ʫʧʨʘʚʣʝʥʠʠ ʣʠʢʚʠʜʥʦʩʪʴʶ ʙʘʥʢʘ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʙʝʩʧʨʝʨʳʚ-

ʥʳʭ ʚʭʦʜʷʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʣʠʢʚʠʜʥʦʩʪʠ ʚ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ 

ʣʠʢʚʠʜʥʦʩʪʴʶ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʝʨʚʳʡ ʙʣʦʢ ʟʘʜʘʯ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʣʠʢ-

ʚʠʜʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʤ. 
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ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʪʦʤ, ʥʫʞʜʘʝʪʩʷ ʣʠ ʣʠʢʚʠʜʥʦʩʪʴ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ, ʨʫʢʦ-

ʚʦʜʩʪʚʫ ʙʘʥʢʘ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʡ ʙʣʦʢ ʟʘʜʘʯ: ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʥʦʟʘ ʥʘ ʙʫ-

ʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʣʠʢʚʠʜʥʦʩʪʠ. ʉʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʥʦʟʘ ʥʘ ʙʫʜʫʱʠʡ ʧʝʨʠʦʜ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʦʤʝʥʪʘ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʣʠʢʚʠʜʥʦʩʪʠ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʢʣʶʯʝʥʥʳʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʦʛʦʚʦʨʦʚ. ʕʪʘ ʚʪʦʨʘʷ ʯʘʩʪʴ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʟʘʚʠʩʠʪ ʦʪ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʥʝʞʝʣʠ ʧʝʨ-

ʚʘʷ ʯʘʩʪʴ. ɹʘʥʢ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʩʪʨʝʤʣʝʥʠʷʤʠ: 

- ʨʘʩʰʠʨʝʥʠʝ ʚʭʦʜʷʱʝʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʦʵʪʦʤʫ ʢʘʞʜʳʡ ʙʘʥʢ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʩʝʙʷ çʟʦʣʦʪʫʶ ʩʝʨʝʜʠʥʫè ʚʭʦʜʷʱʝ-

ʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʟʘʪʨʘʪ ʠ ʚʳʛʦʜʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʣʠʢʚʠʜ-

ʥʦʩʪʴʶ. ɺʦ-ʧʝʨʚʳʭ, ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʴʶ ʜʦʣʞʝʥ ʧʨʘʚʠʣʴʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʬʘʢʪʦʨʳ ʧʦ ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʴʶ ʙʘʥʢʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʛʣʫʙʠʥʳ (ʦʙʲʝʤʘ ʠ ʢʘʯʝ-

ʩʪʚʘ) ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʴʶ. 
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ñʆʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʭʠʤʠʠ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠò  

ʉʘʣʘʚʘʪʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-

ʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

453265, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ,  

ʛ. ʉʘʣʘʚʘʪ, ʫʣ. ɻʫʙʢʠʥʘ, ʜ.22ɹ  

ʉʘʡʢʠʥ ɼʤʠʪʨʠʡ ɸʥʘʪʦʣʴʝʚʠʯ 

ʩʪʫʜʝʥʪ ʪʦʛʦ ʞʝ ʬʠʣʠʘʣʘ 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʜʝʘʵʨʘʮʠʦʥʥʦʛʦ ʙʣʦʢʘ ʫʩʪʘʥʦʚʢʠ 

ʩʪʠʨʦʣʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʝʘʵʨʘʪʦʨ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʛʘʟʦʚʦʡ ʠ ʞʠʜʢʦʩʪʥʦʡ 

ʬʘʟ. ʇʦʪʦʢ ʜʝʘʵʨʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠʟ ʜʝʘʵʨʘʪʦʨʘ ʦʪʢʘʯʠʚʘʝʪʩʷ ʚ ʸʤʢʦʩʪʴ ʩ ʟʘʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ. ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʠʟ-

ʤʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʩʦ 120 ʤʢʛ/ʣ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ 

- ʤʝʥʝʝ 50 ʤʢʛ/ʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʘʵʨʘʮʠʦʥʥʳʡ ʙʣʦʢ, ʜʝʘʵʨʘʪʦʨ, ʫʩʪʘʥʦʚʢʘ ʩʪʠʨʦʣʘ, ʛʘʟʦʚʘʷ 

ʬʘʟʘ, ʞʠʜʢʦʩʪʥʘʷ ʬʘʟʘ, ʵʞʝʢʪʦʨ.  

 

WORK,S IMPROVEMENT OF STYRENE INSTALLATION DE -AERATING 

BLOCK  

 

The conducted analysis of styrene installation de-aerating block efficiency showed that 

deaerator did not get along with the division of gas and liquid phases. The deaerated water 

flow from deaerator is pumped out in to the container with the increased level of oxygen. In-

troducing the offered measures allows change the amount of oxygen in to the water from 120 

mcg/l to the required value - less than 50 mcg/l. 

Key words: de-aerating block, deaerator, styrene installation, gas phase, liquid phase, 

ejector. 

 

ʅʘ ʟʘʚʦʜʝ çʄʦʥʦʤʝʨè ʆʆʆ çɻʘʟʧʨʦʤ ʥʝʬʪʝʭʠʤ ʉʘʣʘʚʘʪè ʥʘ ʫʩʪʘʥʦʚʢʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʪʠʨʦʣʘ ʧʦʣʫʯʘʶʪ ʩʪʠʨʦʣ. ʉʪʠʨʦʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʥʦʤʝʨʦʚ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʙʝʟ ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʤʦʞʝʪ ʦʙʦʡ-

ʪʠʩʴ ʥʠ ʦʜʥʘ ʦʪʨʘʩʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʉʪʠʨʦʣ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʩʪʠʨʦʣʘ, ʪʝʨʤʦʵʣʘʩʪʦʧʣʘʩʪʦʚ, ʨʘʟʣʠʯʥʳʭ ʣʘʢʦʢʨʘʩʦʯʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ. 

ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʠʨʦʣʘ ʩʫʱʝʩʪʚʫʶʱʠʡ ʜʝʘʵʨʘʮʠʦʥʥʳʡ ʙʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʯʠʩʪʢʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ ʦʪ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʥʝʡ ʢʠʩʣʦʨʦʜʘ. ʇʨʠʩʫʪʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ, ʫʛʣʝʢʠʩʣʦʪʳ ʠ 

ʜʨʫʛʠʭ ʛʘʟʦʚ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʝ ʠ ʧʘʨʝ ʢʨʘʡʥʝ ʥʝ ʞʝʣʘʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʦʝʜʠ-

ʥʝʥʠʷ ʚʳʟʳʚʘʶʪ ʢʦʨʨʦʟʠʶ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʢʦʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ 

ʧʦʣʥʘʷ ʜʝʘʵʨʘʮʠʷ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ.  

ʉ ʮʝʣʴʶ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʢʦʪʣʦʚ, ʪʝʧʣʦʦʙʤʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪʨʫʙʦʧʨʦʚʦ-

ʜʦʚ, ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʥʦʩʪʫ-

ʧʝʥʯʘʪʳʡ ʩʪʨʫʡʥʳʡ ʚʠʭʨʝʚʦʡ ʜʝʘʵʨʘʪʦʨ [1]. ʇʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʤ ʦʩʪʘʪʦʯʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦʩʣʝ ʜʝʘʵʨʘʪʦʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 50 ʤʢʛ/ʣ.  

ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʜʝʘʵʨʘʮʠʦʥʥʦʛʦ ʙʣʦʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʝʘʵʨʘʪʦʨ ʥʝ 
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ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʛʘʟʦʚʦʡ ʠ ʞʠʜʢʦʩʪʥʦʡ ʬʘʟ. ʇʦʵʪʦʤʫ ʧʦʪʦʢ ʜʝʘʵʨʠʨʦʚʘʥʥʦʡ 

ʚʦʜʳ ʠʟ ʜʝʘʵʨʘʪʦʨʘ ʦʪʢʘʯʠʚʘʝʪʩʷ ʚ ʸʤʢʦʩʪʴ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʜʦ 120 

ʤʢʛ/ʣ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ: 

- ʦʙʝʩʧʝʯʠʪʴ ʦʪʙʦʨ ʧʨʦʙ ʥʘ ʣʠʥʠʠ ʧʦʜʘʯʠ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ ʚ ʜʝʘʵʨʘʪʦʨ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʙʣʦʢʘ; 

- ʫʩʪʘʥʦʚʠʪʴ ʩʪʘʮʠʦʥʘʨʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, 

ʜʣʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ; 

- ʫʩʪʘʥʦʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʝʘʵʨʘʪʦʨ ʥʘ ʣʠʥʠʠ ʧʦʜʘʯʠ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ ʩ 

ʢʦʣʣʝʢʪʦʨʘ ʜʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ; 

- ʧʝʨʝʥʝʩʪʠ ʜʝʡʩʪʚʫʶʱʠʡ ʜʝʘʵʨʘʪʦʨ ʥʘ ʧʣʦʱʘʜʢʫ ʥʠʞʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʘʙʠʨʘʪʴ 

ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ ʩ ʝʤʢʦʩʪʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʦ ʜʝʘʵʨʘʪʦʨʘ, ʘ ʥʝ 

ʜʝʘʵʨʠʨʫʝʤʫʶ ʚʦʜʫ ʧʦʩʣʝ ʥʝʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʢʦʣʠ-

ʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʩʦ 120 ʤʢʛ/ʣ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ - ʤʝʥʝʝ 50 

ʤʢʛ/ʣ.
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʝʬʪʝʭʠʤʠ-

ʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʛʨʫʧʧ ʠ ʚʠʜʦʚ ʢʦʨʨʦʟʠʠ, ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʚʣʠʷʥʠʷ ʘʛʨʝʩʩʠʚʥʦʡ 

ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʠ ʤʘʩʪʠʯʥʳʝ (ʧʦʣʠʢʦʤʧʦʟʠʪʥʳʝ) ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʠʫʨʝʪʘʥʦʚʳʭ ʠ ʧʦʣʠʵʧʦʢʩʠʜʥʳʭ ʦʣʠʛʦʤʝʨʦʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʪʦʡʢʠʝ ʢ ʢʦʨʨʦʟʠʦʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʦʙʣʘʜʘʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʘʜʛʝʟʠʝʡ ʢ ʙʝʪʦʥʥʦʤʫ ʦʩʥʦʚʘʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʬʘʢʪʦʨʳ ʢʦʨ-

ʨʦʟʠʠ. 

 

Abstract. The article examines the impact of various natural and technological effects 

of aggressive environment on reinforced concrete structures Petroleum and Chemical indus-

tries. The analysis of the factors, groups and types of corrosion and their impact on the physi-
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cal and chemical composition of the material of construction. 

One of the methods of protection of reinforced concrete structures from the effects of 

aggressive environment are paints and mastic (polymer composite) coating based on polyure-

thane and epoxy oligomers, as the most resistant to corrosion influences and have sufficient 

adhesion to concrete base. 

Keywords: aggressive environment, reinforced concrete structures, corrosion factors. 

 

ʇʨʦʙʣʝʤʘ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʮʝʤʝʥʪʦʚ ʠ ʙʝʪʦʥʦʚ ʝʱʝ ʩ ʢʦʥʮʘ XIX ʚ. ʠʟʫʯʘʣʘʩʴ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʤʠ ʫʯʝʥʳʤʠ, ʫʩʪʘʥʦʚʠʚʰʠʤʠ ʧʨʠʯʠʥʳ ʠ ʬʘʢʪʦʨʳ ʢʦʨʨʦʟʠʠ ʠ ʧʨʝʜʣʦʞʠʚʰʠʤʠ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʡʢʦʩʪʠ (ɸ.ʈ. ʐʫʣʷʯʝʥʢʦ, ɺ.ʀ. ʏʘʨʥʦʤʩʢʠʤ, 

ɸ.ɸ. ɹʘʡʢʦʚʳʤ, ɺ.ɸ. ʂʠʥʜʦʤ, ɺ.ʅ. ʖʥʛʦʤ ʠ ʜʨ.) [1]. 

ɺ.ʄ. ʄʦʩʢʚʠʥ ʨʘʟʜʝʣʷʝʪ ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʮʝʤʝʥʪʥʳʭ ʙʝ-

ʪʦʥʘʭ ʧʨʠ ʜʝʡʩʪʚʠʠ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʘʤ ʥʘ ʪʨʠ ʛʨʫʧʧʳ [2]. ʂ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ (ʢʦʨʨʦʟʠʷ I ʚʠʜʘ) ʦʥ ʦʪʥʦʩʠʪ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʙʝʪʦʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʦʜ ʩ ʤʘʣʦʡ ʚʨʝʤʝʥʥʦʡ ʞʝʩʪʢʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʥʷ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʚʦʜʝ ʠ ʫʥʦʩʷʪʩʷ ʧʨʠ ʝʝ ʬʠʣʴʪʨʘʮʠʠ ʩʢʚʦʟʴ ʪʦʣʱʫ ʙʝʪʦʥʘ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʢʦʨʨʦʟʠʷ II ʚʠʜʘ) ʦʪʥʦʩʷʪʩʷ ʧʨʦʮʝʩʩʳ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʙʝʪʦʥʝ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʜ, ʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚʘ, ʚʩʪʫʧʘʶʱʠʝ ʚ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʩ ʮʝ-

ʤʝʥʪʥʳʤ ʢʘʤʥʝʤ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʵʪʦʤ ʧʨʦʜʫʢʪʳ ʨʝʘʢʮʠʡ ʣʠʙʦ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʠ 

ʫʥʦʩʷʪʩʷ ʚʦʜʦʡ, ʣʠʙʦ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʤʝʩʪʝ ʨʝʘʢʮʠʠ ʚ ʚʠʜʝ ʘʤʦʨʬʥʳʭ ʤʘʩʩ, ʥʝ ʦʙʣʘʜʘ-

ʶʱʠʭ ʚʷʞʫʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩʳ 

ʢʦʨʨʦʟʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʙʝʪʦʥ ʨʘʟʣʠʯʥʳʭ ʢʠʩʣʦʪ, ʤʘʛʥʝʟʠʘʣʴʥʳʭ ʠ ʜʨʫ-

ʛʠʭ ʩʦʣʝʡ. 

ɺ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ (ʢʦʨʨʦʟʠʷ III ʚʠʜʘ) ʦʙʲʝʜʠʥʝʥʳ ʧʨʦʮʝʩʩʳ ʢʦʨʨʦʟʠʠ, ʚʳʟʚʘʥʥʳʝ 

ʦʙʤʝʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʩ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ, ʜʘʶʱʠʤʠ ʧʨʦʜʫʢʪʳ, ʢʦʪʦ-

ʨʳʝ, ʢʨʠʩʪʘʣʣʠʟʫʷʩʴ ʚ ʧʦʨʘʭ ʠ ʢʘʧʠʣʣʷʨʘʭ, ʨʘʟʨʫʰʘʶʪ ʝʛʦ. ʂ ʵʪʦʤʫ ʞʝ ʚʠʜʫ ʦʪʥʦʩʷʪʩʷ 

ʧʨʦʮʝʩʩʳ ʢʦʨʨʦʟʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʦʪʣʦʞʝʥʠʝʤ ʚ ʧʦʨʘʭ ʢʘʤʥʷ ʩʦʣʝʡ, ʚʳʜʝʣʷʶʱʠʭʩʷ 

ʠʟ ʠʩʧʘʨʷʶʱʠʭʩʷ ʨʘʩʪʚʦʨʦʚ, ʥʘʩʳʱʘʶʱʠʭ ʙʝʪʦʥ. 

ʎʝʣʴ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʚʳʰʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʟʘʱʠʪʳ ʢʦʥʩʪʨʫʢʮʠʡ 

ʦʪ ʢʦʨʨʦʟʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ, ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ ʢʦʨʨʦʟʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʘʛʨʝʩʩʠʚ-

ʥʦʡ ʩʨʝʜʳ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

2. ʇʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʛʨʫʧʧ ʠ ʚʠʜʦʚ ʢʦʨʨʦʟʠʠ, ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʠʟʠ-

ʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʦʨʫʞʝʥʠʡ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʛʨʝʩʩʠʚʥʦʡ 

ʩʨʝʜʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘ-

ʣʠʟʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʟʘʱʠʪʳ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʦʣʠ-

ʢʦʤʧʦʟʠʪʦʚ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè [3]. ɿʘʱʠʪʥʳʝ ʧʦʣʠʢʦʤʧʦʟʠʪʥʳʝ 

ʧʦʢʨʳʪʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʥʘ ʆʜʝʩʩʢʦʤ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʟʘʚʦʜʝ (ʇɸʆ çʆʜʝʩʩʢʠʡ 

ʅʇɿè) ʚ 1997-1998 ʛʛ. ʧʨʠ ʨʝʤʦʥʪʝ ʩʪʝʥ ʠ ʧʦʣʘ ʟʘʚʦʜʦʫʧʨʘʚʣʝʥʠʷ; ʚ 2002, 2005, 2011, 

2013 ʛʛ. ʜʣʷ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʘʥʝʣʝʡ ʧʝʨʝʢʨʳʪʠʡ ʠ ʧʝʨʝʛʦ-

ʨʦʜʢʠ ʨʝʟʝʨʚʫʘʨʘ ʩʙʦʨʥʠʢʘ ʩʝʨʳ V-404; ʧʣʦʱʘʜʢʠ ʧʦʜ ʦʙʦʨʫʜʦʚʘʥʠʝ ɽ-108 ʢʦʤʧʣʝʢʩʘ 

ʛʠʜʨʦʦʯʠʩʪʢʠ; ʨʝʤʦʥʪ ʬʫʥʜʘʤʝʥʪʘ ʧʦʜ ʚʦʟʜʫʰʥʳʡ ʥʘʩʦʩ ʵʥʝʨʛʦʙʣʦʢʘ. 

ʆʙʳʯʥʦ ʥʘ ʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʤʥʦʛʠʝ ʘʛʨʝʩʩʠʚ-
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ʥʳʝ ʬʘʢʪʦʨʳ, ʥʦ ʦʜʠʥ ʠʟ ʥʠʭ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʧʨʦʮʝʩʩʳ, ʚʳ-

ʟʳʚʘʶʱʠʝ ʢʦʨʨʦʟʠʶ II ʚʠʜʘ. 

ɺ.ɺ. ʂʠʥʜ ʜʘʝʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʢʦʨʨʦʟʠʠ ʙʝʪʦ-

ʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʚʦʜ: 1) ʢʦʨʨʦʟʠʷ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʘʷ ʨʘʩʪʚʦʨʝ-

ʥʠʝʤ ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʴʮʠʷ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʮʝʤʝʥʪʥʦʤ ʢʘʤʥʝ, ʠ ʚʳʥʦʩʦʤ ʝʛʦ ʠʟ ʙʝʪʦʥʘ; 

2) ʢʠʩʣʦʪʥʘʷ ʢʦʨʨʦʟʠʷ - ʨʝʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʪ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʧʦʢʘʟʘʪʝʣʷ ʨʅ ʤʝʥʝʝ 

7; 3) ʫʛʣʝʢʠʩʣʦʪʥʘʷ ʢʦʨʨʦʟʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʜʝʡʩʪʚʠʝʤ ʥʘ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ ʫʛʣʝʢʠʩ-

ʣʦʪʳ ʠ ʷʚʣʷʶʱʘʷʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʢʠʩʣʦʪʥʦʡ ʢʦʨʨʦʟʠʠ; 4) ʩʫʣʴʬʘʪʥʘʷ ʢʦʨʨʦʟʠʷ, 

ʧʦʜʨʘʟʜʝʣʷʝʤʘʷ ʥʘ: ʩʫʣʴʬʦʘʣʶʤʠʥʘʪʥʫʶ, ʚʳʟʳʚʘʝʤʫʶ ʜʝʡʩʪʚʠʝʤ ʥʘ ʮʝʤʝʥʪ ʩʫʣʴʬʘʪ-

ʥʳʭ ʠʦʥʦʚ (Sʆ4
2-) ʧʨʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 250é300 ʜʦ 1000 ʤʛ/ʣ; ʩʫʣʴʬʦʘʣʶʤʠʥʘʪʥʦ-

ʛʠʧʩʦʚʫʶ, ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʱʫʶ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʫʣʴʬʘʪʥʳʭ ʠʦʥʦʚ 

(SO4
2-), ʥʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʭ ʚ ʨʘʩʪʚʦʨʝ ʙʦʣʝʝ 1000 ʤʛ/ʣ, ʠ ʛʠʧʩʦʚʫʶ, ʢʦʪʦʨʘʷ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʝʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ Na2S04 ʠʣʠ ʉaSO4, ʤʘʛ-

ʥʝʟʠʘʣʴʥʘʷ ʢʦʨʨʦʟʠʷ, ʧʦʜʨʘʟʜʝʣʷʝʤʘʷ ʥʘ ʩʦʙʩʪʚʝʥʥʦ ʤʘʛʥʝʟʠʘʣʴʥʫʶ, ʚʳʟʳʚʘʝʤʫʶ 

ʜʝʡʩʪʚʠʝʤ ʢʘʪʠʦʥʦʚ ʤʘʛʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʚʦʜʝ ʠʦʥʦʚ S04 ʠ ʩʫʣʴʬʘʪʥʦ-

ʤʘʛʥʝʟʠʘʣʴʥʫʶ, ʧʨʦʠʩʭʦʜʷʱʫʶ ʚ ʮʝʤʝʥʪʥʦʤ ʢʘʤʥʝ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʥʘ ʥʝʛʦ 

ʠʦʥʦʚ Mg2+ ʠ SO4 [1]. 

ʂʨʦʤʝ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ IV ʚʠʜ ʢʦʨʨʦʟʠʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʛʜʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ II ʠ III ʚʠʜʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʙʝʪʦʥʘ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠ-

ʝʤ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ ʯʝʨʝʟ ʪʨʝʱʠʥʳ ʠ ʧʦʨʳ ʢ ʘʨʤʘʪʫʨʝ, ʚʳʟʳʚʘʷ ʝʝ ʢʦʨʨʦʟʠʶ. 

ɺʩʝ ʵʪʠ ʚʠʜʳ ʢʦʨʨʦʟʠʠ ʚʦʟʤʦʞʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʭ, ʥʦ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ʅʘ ʨʠʩ.1 ʧʨʠʚʝʜʝʥʳ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʠʜʳ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʝʬʪʝʭʠʤʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

[3, 4]. 

ɸʛʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʷʩ-

ʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʤʦʣ ʠ ʧʨʠʩʘʜʦʢ. ɺ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʥʠʞʘʶʪ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʠ ʩʮʝʧʣʝʥʠʝ ʝʛʦ ʩ ʘʨʤʘʪʫʨʦʡ ʤʠʥʝʨʘʣʴʥʳʝ ʤʘʩʣʘ ʠ 

ʤʘʟʫʪʳ. ɼʠʟʝʣʴʥʳʝ ʠ ʤʘʩʣʷʥʳʝ ʵʤʫʣʴʩʠʠ ʤʝʥʝʝ ʘʛʨʝʩʩʠʚʥʳ. ʂʝʨʦʩʠʥʳ ʠ ʙʝʥʟʠʥʳ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ. ʇʨʠ ʧʨʦʧʠʪʳʚʘʥʠʠ ʦʪʨʘʙʦʪʘʥʥʳʤʠ ʤʘʩʣʘʤʠ ʙʝʪʦʥ 

ʥʘʙʫʭʘʝʪ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʠʩʣʦʪ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʪʘʢʠʭ ʤʘʩʣʘʭ, ʩ ʛʠʜʨʘʪʘʤʠ ʘʣʶ-

ʤʠʥʠʷ ʠ ʢʘʣʴʮʠʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʣʴʮʠʝʚʦʛʦ ʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʤʳʣʘ. 

ʆʪʨʘʙʦʪʘʥʥʳʝ ʤʘʩʣʘ ʚʳʟʳʚʘʶʪ ʪʘʢʞʝ ʢʦʨʨʦʟʠʶ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʳ ʠ ʟʘʢʣʘʜʥʳʭ ʜʝʪʘʣʝʡ 

[5, 6]. 

  



37 

ʈʠʩ.1. ɺʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʠʜʳ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ: 

ʘ - ʩʦʦʨʫʞʝʥʠʷ ʦʯʠʩʪʢʠ ʧʨʦʤʩʪʦʢʦʚ ʠ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ;  

ʙ - ʨʝʟʝʨʚʫʘʨ ʩʙʦʨʘ ʩʝʨʳ;  

ʚ - ʧʦʜʧʦʣʴʥʳʝ ʢʘʥʘʣʳ ʠ ʢʦʣʣʝʢʪʦʨʳ; ʛ - ʧʦʣʳ ʠ ʧʣʦʱʘʜʢʠ ʧʦʜ ʦʙʦʨʫʜʦʚʘʥʠʝ 

 

ʇʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ, ʠʥʦʛʜʘ ʚ ʧʨʠ-

ʩʫʪʩʪʚʠʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʭ ʧʨʦʠʩʭʦʜʷʪ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ, ʫʭʫʜʰʘʶʱʠʝ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʫʚʝʣʠʯʠʚʘʷ ʢʦʨʨʦʟʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʠʷʥʠʷ ʛʘʟʦʚ ʥʘ ʙʝʪʦʥ ʠʭ ʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ 

ʦʪʥʦʩʷʪ ʛʘʟʳ, ʦʙʨʘʟʫʶʱʠʝ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʠʣʠ ʤʘʣʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʢʘʣʴʮʠʷ (ʜʚʫ-

ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʬʪʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ, ʬʪʦʨʠʩʪʳʡ ʢʨʝʤʥʠʡ, ʬʦʩʬʦʨʥʳʡ ʘʥʛʠʜʨʠʜ, ʬʪʦ-

ʨʠʩʪʳʡ ʢʨʝʤʥʠʡ, ʬʦʩʬʦʨʥʳʡ ʘʥʛʠʜʨʠʜ ʠ ʜʨ.). ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʚʨʝʞʜʘʶʪʩʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʵʪʠʭ ʛʘʟʦʚ ʚʩʣʝʜʩʪʚʠʝ ʢʦʨʨʦʟʠʠ ʘʨʤʘʪʫʨʳ ʧʦʩʣʝ ʥʝʡʪʨʘʣʠ-

ʟʘʮʠʠ ʙʝʪʦʥʘ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ. 

ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʛʘʟʳ, ʦʙʨʘʟʫʶʱʠʝ ʩʣʘʙʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ (ʩʝʨʥʠʩʪʳʡ 

ʠ ʩʝʨʥʳʡ ʘʥʛʠʜʨʠʜ, ʩʝʨʦʚʦʜʦʨʦʜ). ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʚʨʝ-

ʞʜʘʶʪʩʷ, ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ ʢʦʨʨʦʟʠʠ ʘʨʤʘʪʫʨʳ ʧʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʙʝʪʦʥʘ ʟʘʱʠʪʥʦʛʦ 

ʩʣʦʷ, ʪʘʢ ʠ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʧʦʩʣʦʡʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʙʝʪʦʥʘ, ʚʳʟʚʘʥʥʦʛʦ 

ʚʥʫʪʨʝʥʥʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʚ ʥʝʤ ʧʨʠ ʨʦʩʪʝ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʦʚ. 

ɺ ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʛʘʟʳ, ʦʙʨʘʟʫʶʱʠʝ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʝ ʛʠʛʨʦʩʢʦʧʠʯʝ-

ʩʢʠʝ ʩʦʣʠ. ʇʨʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʵʪʠ ʩʦʣʠ, ʧʦʛʣʦʱʘʷ ʚʦʜʷʥʦʡ ʧʘʨ, ʦʙʨʘ-

ʟʫʶʪ ʨʘʩʪʚʦʨʳ, ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ ʢʘʧʠʣʣʷʨʥʦʛʦ ʚʩʘʩʳʚʘʥʠʷ ʠ ʜʠʬʬʫʟʠʠ ʠʭ ʚ ʞʠʜʢʦʡ 

ʬʘʟʝ ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʚʥʫʪʨʴ ʙʝʪʦʥʘ. ʉʦʣʠ ʤʦʛʫʪ ʙʳʪʴ ʘʛʨʝʩʩʠʚʥʳʤʠ ʠʣʠ 

ʥʝʡʪʨʘʣʴʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʨʤʘʪʫʨʝ, ʧʦʵʪʦʤʫ ʛʘʟʳ ʵʪʦʡ ʛʨʫʧʧʳ ʧʦʜʨʘʟʜʝʣʷʶʪ: ʥʘ 

ʦʙʨʘʟʫʶʱʠʝ ʩʦʣʠ, ʩʧʦʩʦʙʥʳʝ ʫʞʝ ʚ ʤʘʣʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʟʳʚʘʪʴ ʢʦʨʨʦʟʠʶ ʩʪʘʣʠ ʚ 

ʞʠʜʢʦʡ ʬʘʟʝ ʙʝʪʦʥʘ ʜʦ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʙʝʪʦʥʘ (ʭʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ, 

ʭʣʦʨ, ʜʚʫʦʢʠʩʴ ʭʣʦʨʘ, ʧʘʨʳ ʙʨʦʤʘ, ʡʦʜʘ ʠ ʜʨ.), ʠ ʦʙʨʘʟʫʶʱʠʝ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʝ 

ʢʘʣʴʮʠʝʚʳʝ ʩʦʣʠ, ʥʝ ʚʳʟʳʚʘʶʱʠʝ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʙʝʪʦʥʘ (ʦʢʠʩʣʳ 

ʘʟʦʪʘ, ʧʘʨʳ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʨ.).  

ʇʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʩʨʝʜʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʥʦʩʘ ʦʙʨʘʟʫʶʱʠʭ ʩʦʣʝʡ ʠʟ ʙʝʪʦ-

ʥʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʦʙʣʠʚʘʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʥʜʝʥʩʘʪʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʪʦʥʘ, ʢʦʨʨʦʟʠʷ ʚ ʛʘʟʦʚʳʭ ʩʨʝʜʘʭ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʨʨʦʟʠʠ II ʠ III ʚʠʜʘ ʚ 

ʞʠʜʢʠʭ. ʏʝʤ ʙʦʣʴʰʝ ʚʣʘʞʥʦʩʪʴ ʙʝʪʦʥʘ ʠ ʯʝʤ ʚʳʰʝ ʝʛʦ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʪʝʤ ʩ ʙʦʣʴʰʝʡ 
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ʩʢʦʨʦʩʪʴʶ ʜʠʬʬʫʥʜʠʨʫʶʪ ʩʦʣʠ. ʇʦʧʝʨʝʤʝʥʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʠ ʚʳʩʫʰʠʚʘʥʠʝ ʙʝʪʦʥʘ ʫʩʢʦ-

ʨʷʝʪ ʧʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ ʨʘʩʪʚʦʨʘ ʟʘ ʩʯʝʪ ʢʘʧʠʣʣʷʨʥʦʛʦ ʧʦʜʩʦʩʘ. ʈʘʟʣʠʯʠʝ ʚ ʤʝʭʘʥʠʟʤʝ 

ʢʦʨʨʦʟʠʠ ʙʝʪʦʥʘ ʠ ʜʝʧʘʩʩʠʚʘʮʠʠ ʩʪʘʣʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʛʘʟʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʪʨʝʙʫʝʪ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʵʢʩʧʣʫʘ-

ʪʠʨʦʚʘʚʰʠʭʩʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʯʘʩʪʠʯʥʦ ʧʨʦʢʦʨʨʦʟʠʨʦʚʘʚʰʝʛʦ 

ʙʝʪʦʥʘ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʝʤʦʥʪʝ ʦʙʲʝʢʪʦʚ.  

ɼʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʝʨʦʚʦʜʦʨʦʜ ʠ ʩʝʨʦʫʛʣʝʨʦʜ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʜʨʫʛʠʤʠ ʧʨʠʤʝʩʷʤʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʤʝʜʣʝʥʥʦʤʫ ʦʢʠʩʣʝʥʠʶ ʜʦ ʩʝʨʥʦʛʦ ʘʥʛʠʜʨʠʜʘ. 

ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʩʪʝʤ ʛʘʟʦʦʯʠʩʪ-

ʢʠ, ʨʝʢʫʧʝʨʘʮʠʠ, ʜʳʤʦʚʳʭ ʪʨʫʙ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʜʠʦʢʩʠʜʘ ʩʝʨʳ (SO2) ʠ ʩʝʨ-

ʥʦʛʦ ʘʥʛʠʜʨʠʜʘ (SO3) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ +230
0ʉ. ʇʨʠ ʥʘʣʠʯʠʝ ʚʦʜʥʳʭ ʧʘʨʦʚ ʜʘʥʥʳʝ 

ʛʘʟʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʣʘʙʳʡ ʨʘʩʪʚʦʨ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ.  

ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʢʦʨʨʦʟʠʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶ-

ʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2 [3, 4].  

ʉʦʛʣʘʩʥʦ ʉʅʠʇ 2.03.11-85 òɿʘʱʠʪʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʢʦʨʨʦʟʠʠò, 

ʪʘʙʣ. 8 [7] ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʥʠʱ ʠ ʩʪʝʥʦʢ ʨʝʟʝʨʚʫʘʨʦʚ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʩʳʨʦʡ ʥʝʬʪʠ ʠ ʤʘʟʫʪʘ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ 

ʢʘʢ ʩʨʝʜʥʝʘʛʨʝʩʩʠʚʥʦʝ, ʘ ʚʦʟʜʝʡʩʪʚʠʝ ʤʘʟʫʪʘ, ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʢʝʨʦʩʠʥʘ ï ʢʘʢ ʩʣʘ-

ʙʦʘʛʨʝʩʩʠʚʥʦʝ. ɼʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʢʨʳʪʠʷ ʨʝʟʝʨʚʫʘʨʦʚ ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʨʝ-

ʯʠʩʣʝʥʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʩʣʘʙʦʘʛʨʝʩʩʠʚʥʦʝ.  

ɺ ʝʤʢʦʩʪʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʧʨʦʤʩʠʩʪʝʤʳ ʦʪ 

ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʪʘʢʠʭ ʢʘʢ: ʧʝʩʢʦʣʦʚʢʠ; ʥʝʬʪʝʣʦʚʫʰʢʠ; ʧʨʫʜʳ ʦʪʩʪʦʷ; ʙʣʦʢʠ 

ʬʣʦʪʘʮʠʠ, ʬʠʣʴʪʨʘʮʠʠ ʠ ʦʟʦʥʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʙʝʪʦʥ ʤʘʨʢʠ ʧʦ ʚʦʜʦʥʝ-

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʝ ʤʝʥʝʝ W8. ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʧʝʨʝʤʝʥʥʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʤʝʰʘʥʥʦʡ ʛʘʟʦʚʦʡ ʩʨʝʜʳ, ʝʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʧʦ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʢ ʩʣʘʙʦʘʛʨʝʩʩʠʚʥʦʡ. ʂʨʦʤʝ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʘʪʤʦ-

ʩʬʝʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʦʦʨʫʞʝʥʠʡ ʪʠʧʘ ʧʨʫʜʦʚ ʦʪʩʪʦʷ, ʧʝʩʢʦʣʦʚʦʢ, ʥʝʬʪʝʣʦ-

ʚʫʰʝʢ. ʉʥʘʨʫʞʠ ʟʘʛʣʫʙʣʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʢʦʨʨʦʟʠʠ ʦʪ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʛʨʫʥʪʘ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ.  
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ɸʥʘʣʦʛʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʢʦʥʩʪʨʫʢʮʠʷʤ ʩʦʦʨʫʞʝʥʠʡ ʝʤʢʦʩʪʝʡ, 

ʛʨʘʜʠʨʥʷʤ. ʈʝʟʝʨʚʫʘʨ ʜʣʷ ʩʙʦʨʘ ʩʝʨʳ ʧʦʜʚʝʨʞʝʥ ʧʦʩʪʦʷʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʩʧʣʘʚ-

ʣʝʥʥʦʡ ʩʝʨʳ ʜʦ +130Ü ʉ ʠ ʧʘʨʦʚ ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ ʝʛʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʠʣʴʥʦʘʛʨʝʩʩʠʚ-

ʥʦʡ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ [3]. 

ɺʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʦʡ ʛʘʟʦʚʦʡ ʩʨʝʜʳ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ+2300ʉ 

ʧʦʜʚʝʨʞʝʥʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʦʩʪʘʤʝʥʪʳ ʠ ʧʦʣʳ ʧʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʩʠʩʪʝʤ ʛʘʟʦʦʯʠʩʪʢʠ, ʨʝʢʫʧʝʨʘʮʠʠ, ʜʳʤʦʚʳʭ ʪʨʫʙ. 

ʂʦʨʨʦʟʠʠ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʳ ʠ ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʠʟ ʧʦʣʠʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ (ʜʝʩʪʨʫʢʮʠʠ) ʧʨʦʭʦʜʠʪ ʧʦʜ ʜʝʡ-
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ʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʠʭ, ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʨʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʢʦʪʦʨʳʭ ʤʝʥʷʶʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝ-

ʩʢʦʡ ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʘʜ ʤʘʢʨʦʤʦʣʝʢʫʣ ʚ ʮʝʧʠ, ʩʥʠʞʝʥʠʝ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʪʝʨʷ ʫʧʨʫʛʦʩʪʠ, ʪʨʝʱʠʥʦʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠ ʦʪʩʣʦʝʥʠʷ ʧʦʢʨʳʪʠʡ ʦʪ ʦʩʥʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʚʣʠʷʥʠʷ ʘʛʨʝʩʩʠʚʥʦʡ 

ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʠ ʤʘʩʪʠʯʥʳʝ (ʧʦʣʠʢʦʤʧʦʟʠʪʥʳʝ) ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʠʫʨʝʪʘʥʦʚʳʭ ʠ ʧʦʣʠʵʧʦʢʩʠʜʥʳʭ ʦʣʠʛʦʤʝʨʦʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʪʦʡʢʠʝ ʢ ʢʦʨʨʦʟʠʦʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʦʙʣʘʜʘʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʘʜʛʝʟʠʝʡ ʢ ʙʝʪʦʥʥʦʤʫ ʦʩʥʦʚʘʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ,ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʠʨʦʜ-

ʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ, ʧʨʦʚʦʜʠʪʴ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 

ʬʘʢʪʦʨʦʚ, ʛʨʫʧʧ ʠ ʚʠʜʦʚ ʢʦʨʨʦʟʠʠ, ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʩʪʨʫʢʮʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʛʦʚʦʨʠʪʩʷ ʦ ʚʘʞʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚ ʉɸʇʈ Sauna Thermal Modeling. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʤʧʝʨʘʪʫʨʘ, ʩʭʝʤʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʘʛʨʝʚ, ʦʭʣʘʞʜʝʥʠʝ, 

ʉɸʇʈ, ʧʝʯʘʪʥʳʝ ʧʣʘʪʳ, ʪʝʨʤʦʛʨʘʤʤʘ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʚʦʟʥʠʢʘʝʪ ʚʩʸ ʙʦʣʴʰʝ ʧʨʦʙʣʝʤ ʚ cʚʷʟʠ ʩ 

ʫʩʣʦʞʥʝʥʠʝʤ ʩʪʨʦʝʥʠʷ ʧʣʘʪʳ, ʠ ʨʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʚʩʸ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ ʦʪ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩ ʢʘʞʜʳʤ ʧʦʢʦʣʝʥʠʝʤ ʧʣʘʪ ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝ-
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ʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ. ʆʜʥʘ ʠʟ ʦcʪʨʳʭ ʧʨʦʙʣʝʤ ï 

ʵʪʦ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʧʣʦʚʳʤ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʣʘʪʳ ʠ ʮʝʣʦʩʪʥʦʩʪʴʶ ʩʠʛʥʘʣʘ. ɼʣʷ ʩʦʙʣʶʜʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʛʥʘʣʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʮʝʧʠ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʦʥʠ ʚʳʜʝʣʷʶʪ ʪʝʧʣʦ, ʠ ʯʝʤ ʦʥʠ ʙʣʠʞʝ ʥʘʭʦʜʷʪʩʷ, ʪʝʤ ʚʳʰʝ ʠʭ ʩʫʤʤʘʨʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʠʥʦʛʜʘ ʜʦ ʟʥʘʯʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ, ʥʘʛʨʝʚ 

ʵʣʝʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʣ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʨʘʩʯʸʪ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʣʘʪʳ. ʅʦ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʘʪʨʫʜʥʠʪʝʣʴ-

ʥʳʤʠ ʚ ʩʚʷʟʠ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʘʪʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʵʪʦʡ ʩʬʝʨʝ Cɸʇʈ 

ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʪʨʝʭʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ ʧʦ ʧʣʘʪʝ, ʦʪʚʦʜʠʤʦʛʦ ʚ ʚʦʟ-

ʜʫʰʥʫʶ ʩʨʝʜʫ, ʦʢʨʫʞʘʶʱʫʶ ʧʣʘʪʫ, ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʨʧʫʩʦʚ. 

ʕʪʠ ʧʨʝʜʩʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʝ ʧʨʝʚʳʰʘʣʘ ʜʦʧʫʩʪʠʤʳʝ ʨʘʙʦʯʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʳ cʭʝʤʳ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʦʝ, ʪʦ 

ʦʯʝʚʠʜʥʦ ʫʭʫʜʰʝʥʠʝ ʨʘʙʦʪʳ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʣʠ ʚʦʚʩʝ ʧʨʝʢʨʘʱʝʥʠʝ 

ʝʛʦ ʨʘʙʦʪʳ. 

  
ʈʠʩʫʥʦʢ 1. ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Sauna Thermal Modeling 

 

ʇʘʢʝʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Sauna ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʰʠʨʦʢʦʛʦ cʧʝʢʪʨʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʠʩʪʝʤ. ɺʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

Sauna, ʯʪʦʙʳ cʦʟʜʘʪʴ ʦʯʝʥʴ ʜʝʪʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʚʳʰʝ, ʛʜʝ 

ʝʩʪʴ ʧʦʜʨʦʙʥʣʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ. ʅʦ Sauna ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʙʳʩʪʨʦʡ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ. 

ʇʨʦʛʨʘʤʤʘ Sauna ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʇʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʙʦʣʴʰʫʶ ʙʠʙʣʠʦʪʝʢʫ cʪʘʥʜʘʨʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʤʘʢʝʪʦʚ ʢʦʣʦʜʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ cʪʘʥ-

ʜʘʨʪʥʳʝ ʧʘʢʝʪʳ ʧʠʪʘʥʠʷ, ʜʚʫʭʲʷʜʝʨʥʳʝ ʠ ʯʝʪʳʨʝʭʲʷʜʝʨʥʳʝ ʧʣʦʩʢʠʝ ʧʘʢʝʪʳ, ʥʠʟʢʦʡ ʠ 

ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ ʉʀɼ ʧʘʢʝʪʳ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʘʢʝʪʳ. ʇʨʦ-

ʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʥʳʡ 3D ʤʦʜʝʣʴʝʨ, ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʦʟʜʘʥʠʷ ʢʦʨʦʙʢʠ, ʧʣʠʪʳ ʩ ʨʝʙʨʘʤʠ, ʫʟʦʨʳ ʙʣʦʢʥʦʪʦʤ ʠ ʜʨʫʛʠʝ ʛʝʦʤʝʪ-

ʨʠʠ, ʦʙʱʠʝ ʜʣʷ ʵʣʝʢʪʨʦʥʠʢʠ ʪʝʧʣʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʢʘʢ ʜʣʷ ʢʦʥʚʝʢʮʠʠ ʠ ʠʟʣʫʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɺʳ ʤʦʞʝʪʝ ʨʘʩʩʯʠʪʘʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʫʩʪʦʡʯʠʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʝʨʝʭʦʜʥʳʭ ʠʣʠ ʜʝʞʫʨʥʳʭ ʨʝʞʠʤʦʚ ʮʠʢʣʘ. 

ʇʣʩʁʳ: 

1. ʇʨʦʩʪʦʡ ʠ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ; 

2. ʅʘʣʠʯʠʝ ʙʝʩʧʣʘʪʥʦʡ ʧʨʦʙʥʦʡ ʚʝʨʩʠʠ; 

3. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʙʠʙʣʠʦʪʝʢʘʭ. 
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 ʄʠʥʫʩʳ: 

1. ʆʪʩʫʪʩʪʚʠʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ; 

2. ʆʪʩʫʪʩʪʚʠʝ ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ ʥʘʞʠʤʘʝʤ ñʌɸʁʃò , ñʉʆɿɼɸʊʔò. 

ʇʝʨʝʜ ɺʘʤʠ ʧʦʷʚʠʪʩʷ ʆʢʥʦ ñʋʧʨʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷò. 

 
ʈʠʩʫʥʦʢ 2. ʆʢʥʦ ñʋʧʨʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷò 

 

ɿʘʧʦʣʥʠʚ ʚʩʝ ʩʪʨʦʢʠ, ʥʘʞʠʤʘʝʤ ñOKò ʠ ʚʚʦʜʠʤ ʜʘʥʥʳʝ ʦ ʨʘʟʤʝʨʘʭ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ. 

 
ʈʠʩʫʥʦʢ 3. ʆʢʥʦ ñʈʘʟʤʝʨʳ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳò 

 

ɿʘʧʠʩʘʚ ʨʘʟʤʝʨʳ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ, ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, ʠ 

ʥʘʞʘʚ ʢʥʦʧʢʫ ñʆʂò ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ, ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ. ʆʩʴ X ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʩʴ Y ʧʦ ʚʝʨʪʠʢʘʣʠ. 
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ʈʠʩʫʥʦʢ 4. ɺʠʜ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʩʚʝʨʭʫ 

 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʧʣʘʪʫ. ɼʣʷ ʵʪʦʛʦ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʤʝ-

ʥʶ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʥʘʭʦʜʠʪʴ ñʂʦʤʧʦʥʝʥʪʳ ʕʈʕò ʠ ʚʳʙʠʨʘʝʤ ʥʝ-

ʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, ʝʩʣʠ ʦʥ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ɺʘʰʝʤʫ ʵʣʝʤʝʥʪʳ, ʣʠʙʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʵʣʝʤʝʥʪ, ʧʨʦʧʠʩʘʚ ʚʩʝ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ. 

 
ʈʠʩʫʥʦʢ 5. ʆʢʥʦ ñʉʧʠʩʦʢ ʨʘʜʠʦʵʣʝʤʝʥʪʦʚò 

 

ʇʝʨʝʭʦʜʠʤ ʧʦ ʚʢʣʘʜʢʝ ʜʦʙʘʚʠʪʴ. 
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ʈʠʩʫʥʦʢ 6. ʆʢʥʦ ñɼʦʙʘʚʣʝʥʠʝ ʕʈʕò 

 

ʊʝʧʝʨʴ ɺʳ ʤʦʞʝʪʝ ʣʠʙʦ ʩʘʤʠ ʟʘʜʘʪʴ ʚʩʝ ʟʥʘʯʝʥʠʷ ʚʘʰʝʛʦ ʵʣʝʤʝʥʪʘ, ʣʠʙʦ ʚʳʙʨʘʪʴ 

ʵʣʝʤʝʥʪʳ ʩ ñɹʘʟʳ ʜʘʥʥʳʭò, ʯʪʦ ʩʝʡʯʘʩ ʠ ʩʜʝʣʘʝʤ.  

 
ʈʠʩʫʥʦʢ 7. ʆʢʥʦ ñɹʘʟʘ ʜʘʥʥʳʭ ʕʈʕò 

 

ʉʪʘʥʜʘʨʪʥʘʷ ɹʘʟʘ ʩʦʜʝʨʞʠʪ 965 ʵʣʝʤʝʥʪʦʚ. ɼʘʥʥʫʶ ʙʘʟʫ ʤʦʞʝʪʝ ʧʦʧʦʣʥʷʪʴ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʨʪʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʧʦ ʠʭ ʥʘʟʥʘʯʝʥʠʶ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ñʊʠʤ ʕʈʕò. ʊʝʧʝʨʴ ʦʩʪʘʝʪʩʷ ʩʦʙʨʘʪʴ ʩʭʝʤʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʟ-

ʤʝʪʠʤ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʕʈʕ ʥʘ ʧʣʘʪʝ ʠ ʧʦʩʤʦʪʨʠʤ, ʢʘʢ ʦʥʠ ʩʝʙʝ ʙʫʜʫʪ ʚʝʩʪʠ ʧʨʠ ʨʘʟ-

ʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʤʝʥʷʷ ʠʭ ʢʦʤʧʦʥʦʚʢʫ.  
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ʈʠʩʫʥʦʢ 8. ʆʢʥʦ ñʉʧʠʩʦʢ ʨʘʜʠʦʵʣʝʤʝʥʪʦʚò 

 

ʉʦʟʜʘʚ ʩʧʠʩʦʢ ʥʝʦʙʭʦʜʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʞʠʤʘʝʤ ñʈʘʟʤʝʩʪʠʪʴò. ʀ ʢʦʤʧʦʥʫʝʤ 

ʵʣʝʤʝʥʪʳ ʥʘ ʧʣʘʪʝ. 

 
ʈʠʩʫʥʦʢ 9. ʇʝʯʘʪʘʥʘʷ ʧʣʘʪʘ ʩ ʵʣʝʤʝʥʪʘʤʠ 

 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʧʝʨʝʭʦʜʠʤ ʧʦ ʚʢʣʘʜʢʝ ñʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʝʥʶò ʚʳʙʠ-

ʨʘʝʤ ʧʫʥʢʪ ñʉʧʠʩʦʢ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡò, ñɼʦʙʘʚʠʪʴò. 

 
ʈʠʩʫʥʦʢ 10. ʆʢʥʦ ñʊʠʧʳ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡò 
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ɿʜʝʩʴ ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʠʧ ʫʩʣʦʚʠʡ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ñɽʩʪʝʩʪʚʝʥʥʫʶ ʢʦʥʚʝʢʮʠʶ ʚ 

ʦʢʨʫʞʘʶʱʠʡ ʚʦʟʜʫʭ ʠ ʠʟʣʫʯʝʥʠʝ ʥʘ ʩʦʩʝʜʥʠʝ ʂʕò ï ʧʫʥʢʪ ˉ6 

ʅʘ ʧʣʘʪʝ ʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʤʝʩʪʠʪʴ ʨʘʟʥʳʝ ʪʠʧʳ ʫʩʣʦʚʠʡ, ʯʪʦ ʩʠʤʫʣʠʨʫʝʪ 

ʨʘʜʠʘʪʦʨʳ, ʦʙʜʫʚ, ʨʘʟʥʳʡ ʥʘʛʨʝʚ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʪʳ, ʥʘʣʠʯʠʝ ʪʝʨʤʦʧʘʩʪʳ ʥʘ ʵʣʝʤʝʥʪʘʭ 

ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɺʳʙʨʘʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʪʠʧʦʚ ʫʩʣʦʚʠʡ ʠ ʨʘʟʤʝʩʪʠʚ ʠʭ ʚ ʥʫʞʥʳʭ 

ʤʝʩʪʘʭ, ʤʳ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʚʠʜ. ɿʜʝʩʴ ʙʳʣʦ ʟʘʜʘʥʦ ʯʪʦ ʚʝʨʭʥʠʡ ʧʨʘʚʳʡ ʫʛʦʣ ʦʙ-

ʜʫʚʘʝʪʩʷ ʢʫʣʝʨʦʤ, ʢʘʪʫʰʢʘ L1 ʠʤʝʝʪ ʧʣʦʭʦʡ ʢʦʥʪʘʢʪ, ʥʠʞʥʷʷ ʯʘʩʪʴ ʧʣʘʪʳ ʧʣʦʭʦ ʦʭʣʘ-

ʞʜʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ ʢʦʨʧʫʩʘ ʚ ʜʘʥʥʦʡ ʯʘʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠ ʧʦʩʪʨʦʠʪʴ ʪʝʨʤʦʛʨʘʤʤʫ. ɼʣʷ ʵʪʦʛʦ ʚ ñʄʝʥʶò ʥʘʞʠʤʘʝʤ ñɸʥʘʣʠʟò, 

ʟʘʪʝʤ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʤʝʥʶ ñʊʝʨʤʦʛʨʘʤʤʘò 

 
ʈʠʩʫʥʦʢ 11. ʊʝʨʤʦʛʨʘʤʤʘ ʇʇ 

 

 
ʈʠʩʫʥʦʢ 12. 3D ʤʦʜʝʣʴ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ 

 

ɼʘʥʥʘʷ ʉɸʇʈ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʠ ʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʚ ʩʚʦʝʡ ʙʘʟʝ ʜʝʩʷʪʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʙʨʘʙʦʪ-


