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ɺʃʀʗʅʀɽ ɸɻʈʆʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʈʀɽʄʆɺ ɺʓʈɸʑʀɺɸʅʀʗ ɿɽʈʅʆɺʆɻʆ 

ʉʆʈɻʆ ʅɸ ʉʊɽʇɽʅʔ ɿɸʉʆʈɽʅʅʆʉʊʀ ɸɻʈʆʎɽʅʆɿɸ 

 

ɼʝʜʦʚ ɸ.ɸ. 

ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɸ.ʅ. ʂʦ-

ʩʪʷʢʦʚʘ 

ʏʝʨʥʦʚʘ ɽ.ɻ. 

ɸʩʧʠʨʘʥʪ ʌɻɸʆ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚè 

 

 

Abstract 

The article describes the species composition of weeds in agrocenoses of different varieties of grain sorghum 

cultivated with different methods of basic tillage. It was found out that the lowest degree of weed infestation of 

crops is noted in early maturing varietal groups using the basic tillage methods ï ñsubsurface processingò, in mid-

season varietal groups ï ñfall tillageò. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʟʝʨʥʦ-

ʚʦʛʦ ʩʦʨʛʦ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʤʝʥʴ-

ʰʘʷ ʩʪʝʧʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʪʤʝʯʘʝʪʩʷ ʫ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʳ ʩʦʨʪʦʚ ʚ ʚʘʨʠʘʥʪʝ ʩʧʦʩʦʙʘ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï ñʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘò, ʫ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ï ñʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘò. 

 

Keywords: sorghum, methods of basic tillage, variety, weeds, yield. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʛʦ, ʩʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩʦʨʪ, ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ.  

 

Sorghum bicolor (L.) Moench. ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʚʳʨʘ-

ʱʠʚʘʥʠʷ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ. ʕʪʘ ʢʫʣʴʪʫʨʘ ʟʘʥʠʤʘʝʪ ʧʷʪʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʪʘ-

ʢʠʭ ʢʫʣʴʪʫʨ, ʢʘʢ ʧʰʝʥʠʮʘ, ʨʠʩ, ʢʫʢʫʨʫʟʘ, ʷʯʤʝʥʴ ʠ 

ʪʨʝʪʴʝ ï ʩʨʝʜʠ ʟʝʨʥʦʬʫʨʘʞʥʳʭ [1,3,5,7]. ʅʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʘʨʠʜʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʨʛʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘʯʘʩʪʫʶ 

ʧʨʝʚʦʩʭʦʜʠʪ ʷʨʦʚʦʡ ʷʯʤʝʥʴ ʠ ʢʫʢʫʨʫʟʫ. ʊʘʢ, ʚ ʅʠʞ-

ʥʝʤ ʇʦʚʦʣʞʴʝ. ʚ ʵʢʩʪʨʝʤʘʣʴʥʦʤ ʟʘʩʫʰʣʠʚʦʤ 2009 

ʛ. ʫʨʦʞʘʡ ʷʯʤʝʥʷ ʙʳʣ ʥʘ ʫʨʦʚʥʝ 0,5-1,0 ʪ/ʛʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫ ʩʦʨʛʦ ï 2,3- 2,5 ʪ/ʛʘ [2,8]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʜʝʨʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ 

ʚ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ ʩʦʨʛʦʚʳʭ ʢʫʣʴ-

ʪʫʨ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʧʦʯʚʳ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʩʦʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

[1,4,6].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ 

ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʥʘ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ 

ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ. 

ɼʚʫʭʬʘʢʪʦʨʥʳʡ ʧʦʣʝʚʦʡ ʦʧʳʪ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʣ ʧʦ ʬʘʢʪʦʨʫ ɸ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʩʦʨʪʦʚ: ʨʘʥ-

ʥʝʩʧʝʣʳʝ - ʆʨʣʦʚʩʢʦʝ (st) ʠ ʉʦʩʪʘʚ; ʩʨʝʜʥʝʩʧʝʣʳʝ ï 

ɿʝʨʥʦʛʨʘʜʩʢʦʝ 53 (st), ɿʝʨʩʪʘ 99, ɸʶʰʢʘ. ʇʦ ʬʘʢ-

ʪʦʨʫ ɺ - ʪʨʠ ʚʘʨʠʘʥʪʘ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ: ñʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘò ʥʘ ʛʣʫʙʠʥʫ 0,18-0,20 ʤ 

(ʢʦʥʪʨʦʣʴ); ñʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳò ʥʘ 

ʛʣʫʙʠʥʫ 0,20-0,22 ʤ; ñʜʠʩʢʦʚʘʥʠʝ ʧʦʯʚʳò ʥʘ ʛʣʫ-

ʙʠʥʫ 0,16-0,18 ʤ. ʇʦʩʝʚʳ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʨʘʟʤʝ-

ʱʘʣʠ ʚ ʟʚʝʥʝ ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ñʯʠʩʪʳʡ ʧʘʨ ï 

ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʦʨʛʦ ʟʝʨʥʦʚʦʝò. 

ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʩʦʨʛʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦ-

ʨʝʥʥʦʩʪʠ ʧʦʣʝʡ ʟʘʤʝʜʣʷʶʪ ʩʚʦʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ: 

ʬʝʥʦʣʦʛʠʯʝʩʢʘʷ ʬʘʟʘ ʨʘʩʪʝʥʠʡ ï ñʢʫʱʝʥʠʝò ʚʳʨʘ-

ʞʝʥʘ ʩʣʘʙʦ, ʚ ʧʝʨʠʦʜ ñʚʳʭʦʜ ʚ ʪʨʫʙʢʫò ʫ ʨʘʩʪʝʥʠʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʠʣʘ ʨʦʩʪʘ ʚ ʚʳʩʦʪʫ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʨʘʩʭʦʜʫʶʪ ʚ 1,5-2,0 ʨʘʟʘ 

ʙʦʣʴʰʝ ʚʣʘʛʠ ʠʟ ʧʦʯʚʳ, ʯʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘ ʩʠʣʴʥʦ ʟʘʩʦʨʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜ ʘʛʨʦʮʝʥʦʟʦʤ ʩʥʠ-

ʞʝʥʘ.  

ɿʘʨʘʩʪʘʥʠʝ ʧʦʣʷ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʦʪ-

ʤʝʯʘʝʪʩʷ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʟʝʨ-

ʥʦʚʦʛʦ ʩʦʨʛʦ. ɺ ʤʝʞʬʘʟʥʳʡ ʧʝʨʠʦʜ ñʧʦʩʝʚ - ʢʫʱʝ-

ʥʠʝò ʨʘʩʪʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʟʘʤʝʜʣʝʥʥʳʤ ʨʦʩʪʦʤ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʢʫʣʴʪʫʨʳ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ 

ʬʘʟʳ ñʢʫʱʝʥʠʝò ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʵʪʦʤ 
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ʧʨʦʠʩʭʦʜʠʪ ʩʤʳʢʘʥʠʝ ʨʷʜʢʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʛʥʝʪʝʥʠʶ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʘʛʨʦʮʝʥʦʟʦʚ 

ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʤʘʣʦʣʝʪ-

ʥʠʤʠ ʩʦʨʥʷʢʘʤʠ (ʪʘʙʣ. 1-2). ʀʟ ʨʘʥʥʠʭ ʷʨʦʚʳʭ ʩʦʨ-

ʥʷʢʦʚ ʧʨʦʠʟʨʘʩʪʘʶʪ ʤʘʨʴ ʙʝʣʘʷ (Chenopodium al-

bum L.), ʦʚʩʶʛ (Avena fatua L.), ʢʣʦʧʦʚʥʠʢ ʩʦʨʥʳʡ 

(Lepidium ruderale L.). ʇʦʟʜʥʠʝ ʷʨʦʚʳʝ ʩʦʨʥʷʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʪʘʢʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʢʘʢ 

ʱʠʨʠʮʘ ʟʘʧʨʦʢʠʥʫʪʘʷ (Amar§nthus retrofl®xus L.), 

ʧʨʦʩʦ ʢʫʨʠʥʦʝ (ɽʩhinochloa ʩʛʠs galli (L.) Beauv.), 

ʛʦʨʝʮ ʧʦʯʝʯʫʡʥʳʡ (Polygonum persicalia L.). ɿʠʤʫʶ-

ʱʠʝ ï ʧʘʩʪʫʰʴʷ ʩʫʤʢʘ (Caps®lla b¼rsa-past·ris), 

ʷʨʫʪʢʘ ʧʦʣʝʚʘʷ (Thl§spi arv®nse), ʜʝʩʢʫʨʘӢʡʥʠ̫ ʉʦ-

ʬʠʷ (Descurainia sophia). ɼʚʫʣʝʪʥʠʝ ï ʜʦʥʥʠʢ ʞʝʣ-

ʪʳʡ (Melil·tus officin§lis), ʪʘʪʘʨʥʠʢ ʢʦʣʶʯʠʡ 

(Onop·rdum ac§nthium), ʯʝʨʪʦʧʦʣʦʭ (C§rduus).  

ʉʨʝʜʠ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʝʦʙʣʘ-

ʜʘʶʪ ʢʘʨʜʘʨʠʷ ʢʨʫʧʢʦʚʠʜʥʘʷ (Cardaria draba L.), 

ʤʦʣʦʯʘʡ ʧʨʫʪʴʝʚʠʜʥʳʡ (Euphorbia virgata), ʤʷʪʣʠʢ 

ʣʫʢʦʚʠʯʥʳʡ (Poa bulbosa), ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ 

(Convolvlus arvensis L) ʠ ʦʩʦʪ ʞʝʣʪʳʡ (Sonchus 

arvensis L.), ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝ-

ʩʪʚʝ ʩʦʨʥʷʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3 ʜʦ 11%. ʇʨʠ ʵʪʦʤ ʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʯʠʩʣʦ 

(7-10 ʰʪ./ʤ2) ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʝ ʩʦ ʩʧʦʩʦʙʦʤ 

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ñʜʠʩʢʦʚʘʥʠʝò. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ 

(1-3 ʰʪ./ʤ2) ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ñʟʷʙʣʝʚʘʷ 

ʚʩʧʘʰʢʘò. 

 

ʊʘʙʣʠʮʘ 1  

ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʥʘ ʧʝʨʠʦʜ çʚʩʭʦʜʳè (ʩʨʝʜʥʝʝ ʟʘ 2016-2018 ʛʛ.) 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ʂʦʣ-ʚʦ ʩʦʨʥʷʢʦʚ, ʰʪ./ʤ2 

(ʥʘ ʧʝʨʠʦʜ ʚʩʭʦʜʳ) ʉʫʭʘʷ ʤʘʩʩʘ, ʛ/ʤ2 

ʚʩʝʛʦ ʌʘʢʪʦʨ ɸ: 

 ʩʦʨʪ 

ʌʘʢʪʦʨ ɺ: ʩʧʦʩʦʙ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
ʚʩʝʛʦ 

ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʥʦʛʦʣʝʪʥʠʭ 

ʈʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ 

ʆʨʣʦʚʩʢʦʝ 

ʚʩʧʘʰʢʘ 18-25 2-3 15,6-21,7 

ʧʣʦʩʢʦʨʝʟ 30-32 4-6 24,4-30,1 

ʜʠʩʢʦʚʘʥʠʝ 35-38 7-9 28,3-41,5 

ʉʦʩʪʘʚ 

ʚʩʧʘʰʢʘ 16-20 1-3 14,2-19,8 

ʧʣʦʩʢʦʨʝʟ 27-31 3-4 26,9-32,4 

ʜʠʩʢʦʚʘʥʠʝ 33-36 8-10 27,5-40,7 

ʉʨʝʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ 

ɿʝʨʥʦʛʨʘʜʩʢʦʝ 

ʚʩʧʘʰʢʘ 14-18 1-2 13,8-17,5 

ʧʣʦʩʢʦʨʝʟ 25-27 3-4 20,3-22,6 

ʜʠʩʢʦʚʘʥʠʝ 28-32 3-5 22,7-31,1 

ɿʝʨʩʪʘ 

ʚʩʧʘʰʢʘ 15-19 1-2 14,1-18,2 

ʧʣʦʩʢʦʨʝʟ 24-27 4-5 19,6-23,2 

ʜʠʩʢʦʚʘʥʠʝ 28-31 7-9 23,2-30,8 

ɸʶʰʢʘ 

ʚʩʧʘʰʢʘ 14-18 1-3 15,3-17,9 

ʧʣʦʩʢʦʨʝʟ 23-28 4-5 19,2-24,5 

ʜʠʩʢʦʚʘʥʠʝ 30-33 8-10 26,4-32,6 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʩʫʭʘʷ ʤʘʩʩʘ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʝ-

ʨʠʦʜ ñʚʩʭʦʜʳò ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʚʘʨʴʠʨʫʝʪ ʧʦ ʚʘʨʠ-

ʘʥʪʘʤ ʦʧʳʪʘ ʦʪ 13,8 ʜʦ 32,6 ʛ/ʤ2. 

ɺ ʧʨʦʮʝʩʩʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʚ ʤʝʞʬʘʟʥʳʡ ʧʝʨʠʦʜ ñʢʫʱʝʥʠʝ - 

ʮʚʝʪʝʥʠʝò ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨ-

ʥʳʭ ʨʘʩʪʝʥʠʡ. ɸ ʥʘ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʟʝʨʥʦ-

ʚʦʛʦ ʩʦʨʛʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 7 ʜʦ 28 ʰʪ./ʤ2. 
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ʊʘʙʣʠʮʘ 2 
ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʥʘ ʧʝʨʠʦʜ çʫʙʦʨʢʘ ʫʨʦʞʘʷè (ʩʨʝʜʥʝʝ ʟʘ 2016-2018 ʛʛ.) 

 ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ʂʦʣ-ʚʦ ʩʦʨʥʷʢʦʚ, ʰʪ./ʤ2 

(ʥʘ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʟʝʨʥʘ 
ʩʦʨʛʦ) 

ʉʫʭʘʷ ʤʘʩʩʘ, ʛ/ʤ2 
ʚʩʝʛʦ 

ʌʘʢʪʦʨ ɸ: 
 ʩʦʨʪ 

ʌʘʢʪʦʨ ɺ: ʩʧʦʩʦʙ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʚʩʝʛʦ 
ʚ ʪʦʤ ʯʠʩʣʝ 
ʤʥʦʛʦʣʝʪʥʠʭ 

ʈʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ 

ʆʨʣʦʚʩʢʦʝ 

ʚʩʧʘʰʢʘ 12-16 1-2 30,2-38,8 

ʧʣʦʩʢʦʨʝʟ 18-22 3-4 33,5-42,7 

ʜʠʩʢʦʚʘʥʠʝ 25-27 5-8 34,2-48,3 

ʉʦʩʪʘʚ 

ʚʩʧʘʰʢʘ 8-11 1-2 25,6-32,4 

ʧʣʦʩʢʦʨʝʟ 15-18 1-2 32,8-40,7 

ʜʠʩʢʦʚʘʥʠʝ 25-28 5-7 45,1-51,2 

ʉʨʝʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ 

ɿʝʨʥʦʛʨʘʜʩʢʦʝ 53 

ʚʩʧʘʰʢʘ 7-10 1-2 28,5-34,2 

ʧʣʦʩʢʦʨʝʟ 15-17 2-3 30,1-37,4 

ʜʠʩʢʦʚʘʥʠʝ 19-20 3-4 34,6-36,1 

ɿʝʨʩʪʘ 99 

ʚʩʧʘʰʢʘ 5-7 1-2 27,8-32,8 

ʧʣʦʩʢʦʨʝʟ 12-15 2-4 28,7-34,3 

ʜʠʩʢʦʚʘʥʠʝ 18-20 4-5 33,1-39,2 

ɸʶʰʢʘ 

ʚʩʧʘʰʢʘ 6-8 1-2 27,4-36,7 

ʧʣʦʩʢʦʨʝʟ 14-19 3-4 29,4-37,4 

ʜʠʩʢʦʚʘʥʠʝ 17-21 4-6 32,6-40,1 

 
ʅʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʥʷʢʦʚ ʢ 

ʤʦʤʝʥʪʫ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʝ 
ñʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘò ʫ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʳ ʩʦʨʪʦʚ 
ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ: ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ɿʝʨʥʦʛʨʘʜ-
ʩʢʦʝ 53 ï ʥʘ 7-8 ʪh./ʤ2, ʫ ʩʦʨʪʘ ɿʝʨʩʪʘ 99 ï 10-12 
ʰʪ./ʤ2 ʠ ʫ ʩʦʨʪʘ ɸʶʰʢʘ ï 8-10 ʰʪ./ʤ2. ʋ ʨʘʥʥʝʩʧʝ-
ʣʦʡ ʛʨʫʧʧʳ ʩʦʨʪʦʚ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʪʘʢʞʝ ʦʪʤʝʯʘ-
ʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʩʦʨʥʦʡ ʨʘʩʪʠ-
ʪʝʣʴʥʦʩʪʠ ʚ ʚʘʨʠʘʥʪʝ ñʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘò ʚ ʩʨʝʜʥʝʤ 
ʥʘ 6-10 ʰʪ./ʤ2. 
ɺ ʚʘʨʠʘʥʪʝ ñʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘò ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʦʨʥʷʢʦʚ ʚʘʨʴʠʨʦʚʘʣʦ ʧʦ ʩʦʨʪʘʤ ʨʘʥʥʝʩʧʝʣʦʡ 
ʛʨʫʧʧʳ ʦʪ 15 ʜʦ 22 ʰʪ./ʤ2, ʫ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʳ 
ï ʦʪ 12 ʜʦ 19 ʰʪ./ʤ2. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢ ʤʦ-

ʤʝʥʪʫ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʠʟʤʝʥʷʝʪʩʷ ʚ 
ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʥʦʛʦʣʝʪʥʠʭ 
ʩʦʨʥʷʢʦʚ - ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʥʘ 3-5 
ʰʪ./ʤ2. ʉʫʭʘʷ ʤʘʩʩʘ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢ ʤʦ-
ʤʝʥʪʫ ʫʙʦʨʢʠ ʩʦʩʪʘʚʣʷʣʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʦʪ 
25,6 ʜʦ 51,2 ʛ/ʤ2. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʫʯʝ-
ʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʫ ʨʘʥʥʝʩʧʝʣʦʛʦ 
ʩʦʨʪʘ ʩʦʨʛʦ ʉʦʩʪʘʚ ʥʘ ʫʨʦʚʥʝ 2,0-2,7 ʪ/ʛʘ ʧʨʠ 
ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. ʉʨʝʜʥʝʩʧʝʣʳʝ 
ʩʦʨʪʘ ʩʦʨʛʦ ɿʝʨʥʦʛʨʘʜʩʢʦʝ 53 ʠ ɿʝʨʩʪʘ 99 ʬʦʨʤʠ-
ʨʫʶʪ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ ʫʨʦʚʥʝ 2,8-3,2 ʪ/ʛʘ ʥʘ 
ʬʦʥʝ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʠ.  
ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʩʦʨʥʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʦ ʩʥʠʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʩʦʨʝʥʥʦʩʪʠ ʢ 
ʧʝʨʠʦʜʫ ʫʙʦʨʢʠ ʢʫʣʴʪʫʨʳ. ʋʩʪʘʥʦʚʣʝʥʘ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʟ-
ʣʠʯʥʳʭ ʩʦʨʪʦʚ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ: ʫ ʨʘʥʥʝʩʧʝʣʦʡ 
ʛʨʫʧʧʳ ʩʦʨʪʦʚ ʩʧʦʩʦʙ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 
ʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʫ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ï 
ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ. 

 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 
 
1.  ɺʝʨʥʠʜʫʙʦʚ ʀ.ʉ., ʐʘʨʢʦ ʅ.ʉ., ʐʘʪʨʳʢʠʥ 

ɸ.ɸ. ɿʝʨʥʦʚʦʝ ʩʦʨʛʦ, ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦ-
ʩʪʠ ʠ ʨʷʜ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ 
ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ // ʅʘʫʯʥʦ-ʘʛʨʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨ-
ʥʘʣ. - 2015. -ˉ2 (97). ï ʉ. 29-30. 

2. ɻʦʨʣʦʚ ʀ.ʌ., ʂʦʥʦʥʦʚ ɺ.ʄ., ʐʝʚʷʭʦʚʘ ɽ.ɸ. 
ʅʠʞʥʝʝ ʇʦʚʦʣʞʴʝ: ʘʣʴʪʝʨʥʘʪʠʚʳ ʩʦʨʛʦʚʳʤ ʢʫʣʴʪʫ-
ʨʘʤ ʥʝʪ // ʂʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ. ï 2012. - ˉ11. ï ʉ. 
14-15. 

3. ɻʦʨʧʠʯʝʥʢʦ ʉ.ʀ., ʂʦʚʪʫʥʦʚʘ ʅ.ɸ., ʂʦʚʪʫ-
ʥʦʚ ɺ.ɺ. ʉʦʨʛʦ ï ʢʫʣʴʪʫʨʘ ʜʣʷ ʟʘʩʫʰʣʠʚʳʭ ʪʝʨʨʠ-
ʪʦʨʠʡ // ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ɸʇʂ ʨʝʛʠʦʥʘ. ï 2017. 
ï ˉ3 (31). -ʉ. 5-9.  

4. ɼʝʜʦʚ ɸ.ɸ., ɼʝʜʦʚʘ ʕ.ɹ., ʏʝʨʥʦʚʘ ɽ.ɻ., 
ɻʦʣʴʜʚʘʨʛ ɹ.ɸ. ʆʧʳʪ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦ ʟʝʨʥʦ-
ʚʦʛʦ ʥʘ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʈʝʩʧʫʙʣʠʢʠ 
ʂʘʣʤʳʢʠʷ // ʅʘʫʯʥʘʷ ʞʠʟʥʴ. - 2019. - ˉ4. - ʉ. 430-
438. 

5. ɾʫʢʦʚʘ ʄ.ʇ., ɹʦʙʨʳʰʝʚʘ ʌ.ʀ., ɼʨʝʜʠʛʝʨ 
ɺ.ʂ. ʠ ʜʨ. ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʘʛʨʦʪʝʭ-
ʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦ // ʅʘʫʯʥʳʡ 
ʞʫʨʥʘʣ ʂʫʙɻɸʋ. ï 2012. - ˉ77 (03). ï ʉ. 566-575. 

6. ʇʠʛʦʨʝʚ ʀ.ʗ., ʀʰʢʦʚ ʀ.ɺ. ɺʳʞʠʚʘʝʤʦʩʪʴ 
ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʨʛʦ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ 
// ɺʝʩʪʥʠʢ ʂʫʨʩʢʦʡ ɻʉʍɸ. ï 2017. - ˉ4. ï ʉ. 23-25.  

7. ʎʘʨʝʚ ɸ.ʇ., ʄʦʨʦʟʦʚ ɽ.ɺ. ɸʛʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʠʝ ʦʩʥʦʚʳ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʨʛʦ-
ʚʳʭ ʢʫʣʴʪʫʨ ʚ ʇʦʚʦʣʞʴʝ. ï ʉʘʨʘʪʦʚ: ʌɻʆʋ ɺʇʆ 
çʉʘʨʘʪʦʚʩʢʠʡ ɻɸʋè, 2011. ï 244 ʩ. 

8. ʏʝʨʥʦʚʘ ɽ.ɻ., ɼʝʜʦʚ ɸ.ɸ. ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨ-
ʩʧʝʢʪʠʚʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʚ ʈʝʩʧʫʙ-
ʣʠʢʝ ʂʘʣʤʳʢʠʷ // ʉʦʚʨʝʤʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦ-
ʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ 
ʘʩʧʝʢʪʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. IV 
ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥ-
ʮʠʷ / ʉʦʩʪʘʚʣʝʥʠʝ ʅ.ɸ. ʑʝʨʙʘʢʦʚʘ, ɸ.ʇ. ʉʝʣʠʚʝʨ-
ʩʪʦʚʘ / ʌɻɹʅʋ çʇɸʌʅʎ ʈɸʅè. ʩ. ʉʦʣʝʥʦʝ ɿʘʡ-
ʤʠʱʝ. - 2019. ï ʉ. 370-374.  



6 Norwegian Journal of development of the International Science No 34/2019 

GROWING AND KEEPING LIVESTOCK OF MEAT YOUNG ANIMALS, TAKING INTO ACCOUNT 

THE EXPERIENCE OF FOREIGN COUNTRIES  

 

Zhantleuov D. 

Candidate of agricultural sciences, leading researcher 

North Kazakhstan research institute of agriculture, Petropavlovsk, Kazakhstan 

 

ɼʆʈɸʑʀɺɸʅʀɽ ʀ ʉʆɼɽʈɾɸʅʀɽ ʇʆɻʆʃʆɺʔʗ ʄʗʉʅʆɻʆ ʄʆʃʆɼʅʗʂɸ ʉ ʋʏɽʊʆʄ 

ʆʇʓʊɸ ɿɸʈʋɹɽɾʅʓʍ ʉʊʈɸʅ 

 

ɾʘʥʪʣʝʫʦʚ ɼ. 

ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʛ.ʇʝʪʨʦʧʘʚʣʦʚʩʢ, ʂʘʟʘʭʩʪʘʥ 

 

Abstract 

The article highlights the issues of growing and rearing young beef cattle, taking into account the experience 

of foreign countries. 
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ʆʧʳʪ ʭʦʟʷʡʩʪʚ ʉʐɸ, ʂʘʥʘʜʳ, ɸʚʩʪʨʘʣʠʠ ʠ 

ʜʨʫʛʠʭ ʩʪʨʘʥ ʧʦ ʜʦʨʘʱʠʚʘʥʠʶ ʤʦʣʦʜʥʷʢʘ, ʪʝʭʥʦʣʦ-

ʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ ʚ ʪʦʚʘʨʥʦʤ ʩʢʦʪʦʚʦʜ-

ʩʪʚʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʨʦʚ ʩ ʧʨʠʧʣʦʜʦʤ ʠ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʝʟʦʥʥʳʭ ʪʫʨʦʚʳʭ ʦʪʝʣʦʚ, ʩʦʜʝʨʞʘʥʠʝ 

ʚʟʨʦʩʣʦʛʦ ʩʢʦʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʧʦʤʝʱʝʥʠʷʭ ʦʙ-

ʣʝʛʯʝʥʥʦʛʦ ʪʠʧʘ, ʠʥʪʝʥʩʠʚʥʦʝ ʜʦʨʘʱʠʚʘʥʠʝ ʠ ʦʪ-

ʢʦʨʤ ʤʦʣʦʜʥʷʢʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʣʦʱʘʜ-

ʢʘʭ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʚʘ ʮʠʢʣʘ: 1-ʡ 

ʮʠʢʣ ï ʦʧʝʨʘʮʠʷ çʢʦʨʦʚʘ ï ʪʝʣʝʥʦʢè. ɿʘʪʨʘʪʳ ʚ 

ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʘ ʢʦʨʤʘ 75%, ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʴ ʧʨʠʨʦʩʪʘ ʚ 1,6 ʨʘʟʘ ʙʦʣʴʰʝ, ʟʘʪʨʘʪʳ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʘ 25-30 ʢ.ʝ. 2-ʡ ʮʠʢʣ ʜʦʨʘʱʠʚʘʥʠʝ ʠ ʦʪʢʦʨʤ 

ʪʝʣʷʪ ʧʦʩʣʝ ʦʪʲʝʤʘ ʩ 6-8-ʤʝʩʷʯʥʦʛʦ ʜʦ 18-ʤʝʩʷʯ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ 6,5-

7,7 ʢ.ʝ., ʚ 3,83 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ 1-ʤ ʮʠʢʣʝ [1,2]. 

ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦ-

ʛʠʠ: ʠʥʪʝʥʩʠʚʥʘʷ, ʧʦʣʫʠʥʪʝʥʩʠʚʥʘʷ ʠ ʵʢʩʪʝʥʩʠʚ-

ʥʘʷ. ʕʢʩʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟ-

ʢʠʤʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤʠ ʧʨʠʨʦʩʪʘʤʠ ʫ ʞʠʚʦʪʥʳʭ 

(ʦʢʦʣʦ 400-450 ʛ), ʥʝʙʦʣʴʰʠʤ ʨʘʩʭʦʜʦʤ ʢʦʥʮʝʥʪʨʘ-

ʪʦʚ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʫʙʳʭ, ʩʦʯʥʳʭ 

ʠ ʧʘʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʝʨʠʦ-

ʜʦʤ ʚʳʨʘʱʠʚʘʥʠʷ, ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ ï 2-2,5 

ʛʦʜʘ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʛʦʨʥʳʭ ʠ ʭʦʣʤʠʩʪʳʭ ʨʝʛʠʦʥʘʭ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, 

ɸʬʨʠʢʠ, ɸʟʠʠ, ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʈʦʩ-

ʩʠʠ. ʇʦʣʫʠʥʪʝʥʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤʠ ʧʨʠʨʦʩʪʘʤʠ 450-700 ʛ. 

ʆʢʦʣʦ 80% ʚ ʨʘʮʠʦʥʝ ʩʦʩʪʘʚʣʷʶʪ ʛʨʫʙʳʝ ʠ ʩʦʯʥʳʝ 

ʢʦʨʤʘ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʤʦʣʦʜʥʷʢʘ ʚ ʧʝʨʠʦʜ ʟʠʤʥʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʚ ʟʘ-

ʢʣʶʯʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʦʪʢʦʨʤʘ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʛʦʚʷʜʠʥʳ ʧʦ ʧʦʣʫʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʧʦʟʜʥʝʩʧʝʣʳʝ ʧʦʨʦʜʳ ʠʣʠ ʧʦʤʝʩʥʦʝ ʧʦʛʦ-

ʣʦʚʴʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚ ʉʐɸ, ʂʘʥʘʜʝ, 

ɸʚʩʪʨʘʣʠʠ, ʌʨʘʥʮʠʠ, ɺʝʥʛʨʠʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ 

[3,4,5]. ʆʪʢʘʨʤʣʠʚʘʝʤʳʝ ʞʠʚʦʪʥʳʝ ʞʠʚʦʡ ʤʘʩʩʳ 

400-450 ʢʛ ʜʦʩʪʠʛʘʶʪ ʚ 16-18; 18-20 ʤʝʩ. ʀʥʪʝʥʩʠʚ-

ʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʞʠ-

ʚʦʡ ʤʘʩʩʳ 400-450 ʢʛ ʚ ʚʦʟʨʘʩʪʝ 13-14 ʤʝʩ., ʧʦʣʫʯʝ-

ʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ 1000 ʛ ʠ ʙʦʣʝʝ. ʇʦʣ-

ʥʳʡ ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʘʝʪ ʧʝʨʠʦʜʳ: ʚʳʨʘʱʠʚʘʥʠʝ, ʜʦ-

ʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʘ ʠ ʦʪʢʦʨʤ, ʠ ʤʦʞʝʪ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʚ ʢʨʫʧʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʦ-

ʣʦʢʘ ʠ ʤʷʩʘ. ʎʠʢʣ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ: 14,15,16,17 ʠ 18 ʤʝʩ. ʇʝʨʚʳʡ ʧʝʨʠʦʜ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʬʘʟʳ: ʧʨʦʬʠʣʘʢʪʦʨʥʫʶ ï 10-

20 ʜʥ., ʤʦʣʦʯʥʫʶ ï 55-60 ʜʥ., ʧʦʩʣʝʤʦʣʦʯʥʫʶ ï 80-

120 ʜʥ., ʦʩʥʦʚʥʦʡ ʢʦʨʤ ï ʩʝʥʦ, ʩʝʥʘʞ, ʩʠʣʦʩ ʭʦʨʦ-

ʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʢʦʤʙʠʢʦʨʤ. ɺʪʦʨʦʡ ʧʝʨʠʦʜ ï ʜʦʨʘ-

ʱʠʚʘʥʠʝ, ʧʨʦʜʦʣʞʘʝʪʩʷ 145-210 ʜʥ. ʉ 5-7 ʤʝʩ. ʜʦ 

10-14 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʨʝʪʠʡ ʧʝʨʠʦʜ ï ʦʪʢʦʨʤ, 

ʧʨʦʜʦʣʞʘʝʪʩʷ 120-150 ʜʥ. ʩ 10-14 ʤʝʩʷʯʥʦʛʦ ʜʦ 15-

18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺ ʪʦʚʘʨʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʩʝʚʝʨʥʦʛʦ ʨʝʛʠʦʥʘ ʂʘ-

ʟʘʭʩʪʘʥʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟʳ ʪʝʭʥʦʣʦʛʠʠ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʠ ʜʦʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ. ʊʝʣʷʪ, ʦʪʥʷ-

ʪʳʭ ʦʪ ʤʘʪʝʨʝʡ ʚ ʚʦʟʨʘʩʪʝ 6-8 ʤʝʩʷʮʝʚ, ʚʟʚʝʰʠʚʘʶʪ 

ʠ ʬʦʨʤʠʨʫʶʪ ʛʨʫʧʧʳ. ɺʳʜʝʣʷʶʪ ʛʨʫʧʧʫ ʨʝʤʦʥʪ-

ʥʳʭ ʪʝʣʦʢ, ʘ ʦʩʪʘʣʴʥʦʡ ʤʦʣʦʜʥʷʢ ʧʝʨʝʚʦʜʷʪ ʥʘ ʜʦ-

ʨʘʱʠʚʘʥʠʝ ʠ ʦʪʢʦʨʤ, ʠ ʧʦʜʛʦʪʦʚʢʫ ʢ ʨʝʘʣʠʟʘʮʠʠ ʠʭ 

ʥʘ ʤʷʩʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʨʤʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠ ʩʨʦʢʦʚ ʧʦʩʪʘʚʢʠ ʤʦʣʦʜʥʷʢʘ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ, 

ʪʘʢ ʠ ʧʦ ʫʨʦʚʥʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʏʘʱʝ ʚʩʝʛʦ ʜʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ. ʇʝʨʚʘʷ 

ʩʭʝʤʘ ð ʤʦʣʦʜʥʷʢ ʧʦʩʣʝ ʧʦʜʩʦʩʘ ʧʝʨʝʚʦʜʷʪ ʥʘ ʠʥ-

ʪʝʥʩʠʚʥʳʡ ʦʪʢʦʨʤ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʢ ʫʙʦʶ ʚ ʚʦʟ-

ʨʘʩʪʝ 15 - 16 ʤʝʩʷʮʝʚ, ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʞʠʚʦʡ ʤʘʩʩʳ 

430 - 450 ʢʛ ʠ ʙʦʣʝʝ ʝʛʦ ʨʝʘʣʠʟʫʶʪ ʥʘ ʤʷʩʦ. ɼʣʷ ʵʪʠʭ 
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ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʙʳʯʢʦʚ ʠʟ ʟʠʤʥʠʭ ʠ ʨʘʥʥʝʚʝʩʝʥ-

ʥʠʭ ʦʪʝʣʦʚ, ʢʦʪʦʨʳʝ ʢ ʦʪʲʝʤʫ ʜʦʩʪʠʛʘʶʪ ʙʦʣʝʝ 200 

ʢʛ. ʕʪʫ ʛʨʫʧʧʫ ʤʦʣʦʜʥʷʢʘ ʢʦʨʤʷʪ ʢʦʨʤʘʤʠ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʤʠ ʨʘʚʥʦʤʝʨʥʳʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ 

ʧʨʠʨʦʩʪʳ (850 -1100 ʛ). 

ʉʦʜʝʨʞʘʪ ʤʦʣʦʜʥʷʢ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʣʝʛʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʚʤʝʱʝʥʥʳʭ ʩ 

ʚʳʛʫʣʴʥʦ-ʢʦʨʤʦʚʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʠʣʠ ʥʘ ʧʣʦʱʘʜ-

ʢʘʭ ʩ ʥʘʚʝʩʦʤ. ɺʪʦʨʘʷ ʩʭʝʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʨʛʘ-

ʥʠʟʘʮʠʶ ʟʠʤʥʝʛʦ ʜʦʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ (130 - 

150 ʜʥʝʡ) ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʫʙʳʭ 

ʠ ʩʦʯʥʳʭ ʢʦʨʤʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʩʭʦ-

ʜʦʤ ʢʦʥʮʝʥʪʨʘʪʦʚ; ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 320 - 350 ʢʛ ʪʘ-

ʢʦʡ ʤʦʣʦʜʥʷʢ ʩʪʘʚʷʪ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʦʪʢʦʨʤ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʝʭ ʭʦʟʷʡʩʪʚʘʭ ʩʝʚʝʨ-

ʥʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʧʘʩʪʙʠʱʘ, ʤʦʣʦʜʥʷʢ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʦʨʘʱʠ-

ʚʘʶʪ ʧʫʪʝʤ ʥʘʛʫʣʘ, ʘ ʟʘʪʝʤ ʧʝʨʝʚʦʜʷʪ ʝʛʦ ʥʘ ʟʘʢʣʶ-

ʯʠʪʝʣʴʥʳʡ ʠʥʪʝʥʩʠʚʥʳʡ ʦʪʢʦʨʤ. ɼʦʨʘʱʠʚʘʥʠʝ ʠ 

ʦʪʢʦʨʤ ʤʦʣʦʜʥʷʢʘ ʤʷʩʥʦʛʦ ʩʢʦʪʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʥʘ ʦʪʢʦʨʤʦʯʥʳʭ ʧʣʦʱʘʜʢʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʂʦʨ-

ʤʫʰʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʚʳʛʫʣʴʥʦ-ʢʦʨʤʦʚʳʭ 

ʜʚʦʨʘʭ, ʠʣʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. ʇʨʠʤʝʥʷʝʪʩʷ ʙʝʩ-

ʧʨʠʚʷʟʥʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʘʥʠʷ ʩʢʦʪʘ ʛʨʫʧʧʘʤʠ ʧʦ 

50 - 100 ʛʦʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʙʠʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʜʣʷ ʨʘʟʜʘʯʠ ʢʦʨʤʦʚ ʠ ʫʙʦʨʢʠ 

ʥʘʚʦʟʘ. ʅʘ ʚʳʛʫʣʴʥʦ-ʢʦʨʤʦʚʳʭ ʜʚʦʨʘʭ ʫʩʪʨʘʠʚʘʶʪ 

ʢʫʨʛʘʥʳ ʠʣʠ ʚʘʣʳ ʠʟ ʥʘʩʳʧʥʦʛʦ ʛʨʫʥʪʘ ʠ ʥʘʚʦʟʘ 

ʰʠʨʠʥʦʡ 10 - 12 ʤ, ʚʳʩʦʪʦʡ 1,5 - 2 ʤ ʠ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠ ʟʘʩʪʠʣʘʶʪ ʠʭ ʩʦʣʦʤʦʡ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠ-

ʦʥʦʚ ʧʦʣʴʟʫʶʪʩʷ ʥʦʨʤʘʤʠ ʢʦʨʤʣʝʥʠʷ, ʧʨʠʥʷʪʳʤʠ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʦʣʦʜʥʷʢʘ. ɻʨʫʧʧʳ ʩʦʭʨʘ-

ʥ̫ ʶʪ ʧʦʩʪʦʷʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʩʤʝʰʠʚʘʥʠʝ ʠ ʧʝʨʝʛʦʥ 

ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ ʙʳʯʢʦʚ, ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʠʨʦʩʪʦʚ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. 

ɺʝʩʦʚʦʡ ʨʦʩʪ ʞʠʚʦʪʥʳʭ ʠʟʫʯʘʣʠ ʧʫʪʝʤ ʚʟʚʝ-

ʰʠʚʘʥʠʷ. ʀʟʤʝʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʪʦʚʘʨʥʦʛʦ ʤʦ-

ʣʦʜʥʷʢʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 8,5 ʜʦ 18-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1, ʧʨʠ ʵʪʦʤ ʧʨʝʜʫʙʦʡʥʘʷ 

ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʯʢʦʚ ʩʦʩʪʘʚʠʣʘ 429 ʢʛ. 

 

ʊʘʙʣʠʮʘ 1  

ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʦʚ, ʢʛ, n=5 

ɺʦʟʨʘʩʪ, ʤʝʩ ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ 

8,5 237,8Ñ2,7 

12 306,7Ñ4,3 

15 384,2Ñ3,6 

18 438,3Ñ2,6 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʥʘʨʷʜʫ ʩ ʠʟʫʯʝʥʠʝʤ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʤʦʣʦʜʥʷʢʘ ʥʘ ʫʙʦʡ. ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʄʘʩʩʘ 1 ʛʦʣ. ʧʨʠ ʩʥʷʪʠʠ ʩ ʦʪʢʦʨʤʘ, ʢʛ  429,0  

ɾʠʚʘʷ ʤʘʩʩʘ ʧʝʨʝʜ ʫʙʦʝʤ, ʢʛ  416,6  

ʄʘʩʩʘ ʪʫʰʠ, ʢʛ  228,8  

ɿʘʪʨʘʪʳ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ, ʪʛ  183910 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ, ʪʛ 251680 

ʇʨʠʙʳʣʴ, ʪʛ 67770 

ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, %  26,9 

ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ, ʜʦʨʘ-

ʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ ʤʦʣʦʜʥʷʢʘ ʥʘ ʤʷʩʦ ʙʳʣ 26,9%, 

ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʟʘʪʨʘʪ, ʯʪʦ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦ-

ʣʦʞʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʆʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʧʦʢʘʟʳʚʘʝʪ ʯʪʦ ʪʝʭʥʦ-

ʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ, ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ - 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ ʩ ʧʨʠʧʣʦʜʦʤ ʠ ʨʝʤʦʥʪʥʦʛʦ ʤʦ-

ʣʦʜʥʷʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʟʦʥʥʳʭ ʪʫʨʦʚʳʭ ʦʪʝʣʦʚ, 

ʩʦʜʝʨʞʘʥʠʝ ʚʟʨʦʩʣʦʛʦ ʩʢʦʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʧʦ-

ʤʝʱʝʥʠʷʭ ʦʙʣʝʛʯʝʥʥʦʛʦ ʪʠʧʘ, ʠʥʪʝʥʩʠʚʥʦʝ ʜʦʨʘ-

ʱʠʚʘʥʠʝ ʠ ʦʪʢʦʨʤ ʤʦʣʦʜʥʷʢʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʭ ʧʣʦʱʘʜʢʘʭ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʚʘ 

ʮʠʢʣʘ: 1-ʡ ʮʠʢʣ ï ʦʧʝʨʘʮʠʷ çʢʦʨʦʚʘ ï ʪʝʣʝʥʦʢè. ɿʘ-

ʪʨʘʪʳ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʘ ʢʦʨʤʘ 75%, ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʴ ʧʨʠʨʦʩʪʘ ʚ 1,6 ʨʘʟʘ ʙʦʣʴʰʝ, ʟʘʪʨʘʪʳ ʥʘ 

1 ʢʛ ʧʨʠʨʦʩʪʘ 25-30 ʢ.ʝ. 2-ʡ ʮʠʢʣ ʜʦʨʘʱʠʚʘʥʠʝ ʠ ʦʪ-

ʢʦʨʤ ʪʝʣʷʪ ʧʦʩʣʝ ʦʪʲʝʤʘ ʩ 6-8-ʤʝʩʷʯʥʦʛʦ ʜʦ 18-ʤʝ-

ʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ 

6,5-7,7 ʢ.ʝ., ʚ 3,83 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ 1-ʤ ʮʠʢʣʝ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ: ʠʥʪʝʥʩʠʚʥʘʷ, ʧʦʣʫʠʥ-

ʪʝʥʩʠʚʥʘʷ ʠ ʵʢʩʪʝʥʩʠʚʥʘʷ. ʕʢʩʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤʠ 

ʧʨʠʨʦʩʪʘʤʠ ʫ ʞʠʚʦʪʥʳʭ, ʥʝʙʦʣʴʰʠʤ ʨʘʩʭʦʜʦʤ ʢʦʥ-

ʮʝʥʪʨʘʪʦʚ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʫʙʳʭ, 

ʩʦʯʥʳʭ ʠ ʧʘʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ 

ʧʝʨʠʦʜʦʤ ʚʳʨʘʱʠʚʘʥʠʷ, ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ ï 

2-2,5 ʛʦʜʘ. ʇʦʣʫʠʥʪʝʥʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤʠ ʧʨʠʨʦʩʪʘʤʠ 450-700 ʛ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚ ʉʐɸ, ʂʘʥʘʜʝ, ɸʚ-

ʩʪʨʘʣʠʠ, ʌʨʘʥʮʠʠ, ɺʝʥʛʨʠʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ. ʎʠʢʣ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ: 

14,15,16,17 ʠ 18 ʤʝʩ. ʇʝʨʚʳʡ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ 

ʚʢʣʶʯʘʝʪ ʬʘʟʳ: ʧʨʦʬʠʣʘʢʪʦʨʥʫʶ ï 10-20 ʜʥ., ʤʦ-

ʣʦʯʥʫʶ ï 55-60 ʜʥ., ʧʦʩʣʝʤʦʣʦʯʥʫʶ ï 80-120 ʜʥ. 

ɺʪʦʨʦʡ ʧʝʨʠʦʜ ï ʜʦʨʘʱʠʚʘʥʠʝ, ʧʨʦʜʦʣʞʘʝʪʩʷ 145-

210 ʜʥ. ʉ 5-7 ʤʝʩ. ʜʦ 10-14 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʨʝ-

ʪʠʡ ʧʝʨʠʦʜ ï ʦʪʢʦʨʤ, ʧʨʦʜʦʣʞʘʝʪʩʷ 120-150 ʜʥ. ʩ 
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10-14 ʤʝʩʷʯʥʦʛʦ ʜʦ 15-18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʭʦ-

ʟʷʡʩʪʚʘʭ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʚʳʨʘ-

ʱʠʚʘʥʠʷ ʠ ʜʦʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʪʝʣʷʪ, ʦʪʥʷʪʳʭ 

ʦʪ ʤʘʪʝʨʝʡ ʚ ʚʦʟʨʘʩʪʝ 6-8 ʤʝʩʷʮʝʚ, ʚʟʚʝʰʠʚʘʶʪ ʠ 

ʬʦʨʤʠʨʫʶʪ ʛʨʫʧʧʳ. ɺʳʜʝʣʷʶʪ ʛʨʫʧʧʫ ʨʝʤʦʥʪʥʳʭ 

ʪʝʣʦʢ, ʘ ʦʩʪʘʣʴʥʦʡ ʤʦʣʦʜʥʷʢ ʧʝʨʝʚʦʜʷʪ ʥʘ ʜʦʨʘʱʠ-

ʚʘʥʠʝ ʠ ʦʪʢʦʨʤ, ʠ ʧʦʜʛʦʪʦʚʢʫ ʢ ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʥʘ 

ʤʷʩʦ. ɾʠʚʘʷ ʤʘʩʩʘ ʤʦʣʦʜʥʷʢʘ ʧʨʠ ʵʪʦʤ ʟʘ ʧʝʨʠʦʜ 

ʦʪ 8,5 ʜʦ 18-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʧʨʝʜʝʣʘʭ 237,8 

ʢʛ ʜʦ 438,3 ʢʛ ʧʨʠ ʵʪʦʤ ʧʨʝʜʫʙʦʡʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ 

ʙʳʯʢʦʚ ʩʦʩʪʘʚʠʣʘ 429 ʢʛ. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʫʨʦʚʥʝ 26,9%, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʨʘʩʣʠ ʪʦʚʘʨʥʦʛʦ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʭʥʦʣʦʛʠʷ, ʤʷʩʥʦʡ ʩʢʦʪ, ʜʦʨʘʱʠʚʘʥʠʝ, ʚʳʨʘʱʠʚʘʥʠʝ 

 

ʄʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ - ʦʪʨʘʩʣʴ ʩʦ ʩʣʦʞʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ, ʪʨʝʙʫʶʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʟʘʠʤʦ-

ʩʚʷʟʠ. ɺ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʤʷʩʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ 

ʥʘʠʙʦʣʴʰʝʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʘʤʠ 

ʞʠʚʦʪʥʳʝ. ɺ ʩʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʠʟʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ ʢʘʢ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʜʲʝʤʘ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ.  

ɺʳʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʘ ʚ ʧʦʩʣʝʤʦʣʦʯʥʳʡ ʧʝ-

ʨʠʦʜ ʩʦʚʧʘʜʘʝʪ ʩ ʧʝʨʠʦʜʦʤ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʨʦʩʪʘ ʫ ʥʝʛʦ ʤʫʩʢʫʣʘʪʫʨʳ ʠ ʦʧʦʨʥʳʭ ʪʢʘʥʝʡ (ʢʦʩʪ-

ʥʦʡ, ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʠ ʭʨʷʱʝʚʦʡ). ʇʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʥʠʞʝ 700-900 ʛ ʚ ʩʫʪʢʠ. ʆʨ-

ʛʘʥʠʟʘʮʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʠʣʴʥʦʛʦ ʠ ʧʦʣ-

ʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʧʨʠ ʩʪʦʡʣʦʚʦʤ ʠ ʧʘʩʪʙʠʱ-

ʥʦʤ ʩʧʦʩʦʙʘʭ ʩʦʜʝʨʞʘʥʠʷ. ʄʦʣʦʜʥʷʢ, ʚʳʨʘʱʠʚʘʝ-

ʤʳʡ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʩʦʜʝʨʞʘʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʩʧʨʠ-

ʚʷʟʥʦ, ʛʨʫʧʧʘʤʠ ʚ ʩʪʘʥʢʘʭ ʠʣʠ ʢʣʝʪʢʘʭ, ʧʣʦʱʘʜʴ ʢʦ-

ʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪ ʠʟ ʨʘʩʯʝʪʘ 1,5-1,7 ʤ2 ʥʘ ʦʜʥʫ 

ʛʦʣʦʚʫ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʘ ʱʝʣʝʚʳʭ ʧʦʣʘʭ ʠ 2,5-3 

ʤ2 ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʥʘ ʛʣʫʙʦʢʦʡ ʩʦʣʦʤʝʥʥʦʡ ʧʦʜ-

ʩʪʠʣʢʝ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʘ ʥʘ ʦʪʢʨʳʪʳʭ 

ʧʣʦʱʘʜʢʘʭ ʩ ʪʨʝʭʩʪʝʥʥʳʤʠ ʥʘʚʝʩʘʤʠ ʧʣʦʱʘʜʴ ʟʝʤ-

ʣʷʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 15-20 ʤ2, ʘ ʧʣʦ-

ʱʘʜʴ ʣʦʛʦʚʘ ʚ ʪʨʝʭʩʪʝʥʥʳʭ ʠʣʠ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝ-

ʥʠʷʭ ï 3-7 ʤ2. ɻʨʫʧʧʳ ʬʦʨʤʠʨʫʶʪ ʠʟ ʞʠʚʦʪʥʳʭ, 

ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʳʡ ʚʝʩ ʠ ʚʦʟʨʘʩʪ. 

ʄʦʣʦʜʥʷʢ, ʚʳʨʘʱʠʚʘʶʪ, ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴ-

ʟʫʷ ʜʝʰʝʚʳʝ ʢʦʨʤʘ ï ʩʠʣʦʩ, ʩʝʥʦ, ʩʝʥʘʞ. ʂʦʥʮʝʥ-

ʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ ʚ ʨʘʮʠʦʥʘʭ ʠʥʪʝʥʩʠʚʥʦ ʚʳʨʘ-

ʱʠʚʘʝʤʦʛʦ ʤʦʣʦʜʥʷʢʘ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 30% ʧʠʪʘ-

ʪʝʣʴʥʦʩʪʠ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʦʩʥʦʚʥʳʤ ʢʦʨʤʦʤ ʩʣʫ-

ʞʠʪ ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ɿʝʣʝʥʳʝ 

ʢʦʨʤʘ ʚ ʨʘʮʠʦʥʝ ʧʨʠ ʭʦʨʦʰʝʡ ʧʦʝʜʘʝʤʦʩʪʠ ʤʦʛʫʪ 

ʟʘʥʠʤʘʪʴ ʜʦ 90%. ʅʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦ ʤʦʣʦʜʥʷʢ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʪʴ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʢʫʣʴ-

ʪʫʨʥʳʭ ʧʘʩʪʙʠʱʘʭ, ʧʨʠʤʝʥʷʷ ʧʦʜʢʦʨʤʢʠ ʢʦʥʮʝʥʪʨ-

ʘʪʘʤʠ. 

ʇʨʠ ʜʦʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʥʷʢʘ ʧʨʝʩʣʝʜʫʝʪʩʷ 

ʮʝʣʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʞʠʚʦʪʥʦʝ, ʩʧʦʩʦʙʥʦʝ ʧʦʝʜʘʪʴ ʠ 

ʧʝʨʝʚʘʨʠʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʤʠʩʪʳʭ ʢʦʨ-

ʤʦʚ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʶʪ ʥʘ ʫʩʣʦ-

ʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʧ-

ʪʠʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʤʫʩʢʫʣʘʪʫʨʳ. 

ʅʘ ʜʦʨʘʱʠʚʘʥʠʝ ʧʦʩʪʫʧʘʶʪ ʙʳʯʢʠ ʠ ʪʝʣʦʯʢʠ 

ʚʝʩʦʤ ʦʪ 140 ʜʦ 220 ʢʛ ʚ ʚʦʟʨʘʩʪʝ 8-15 ʤʝʩʷʮʝʚ. ʆʧ-

ʪʠʤʘʣʴʥʳʡ ʚʝʩ ʧʦʩʣʝ ʜʦʨʘʱʠʚʘʥʠʷ ï 280-300 ʢʛ. ɺ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʧʦ-

ʩʪʘʥʦʚʦʯʥʦʛʦ ʚʝʩʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʨʦʢ ʜʦʨʘʱʠʚʘ-

ʥʠʷ. 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʥʦʚʦʯʥʦʛʦ ʚʝʩʘ ʤʦʣʦʜ-

ʥʷʢʘ ʠ ʫʨʦʚʥʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʨʘʱʠʚʘʥʠʷ ʦʧʨʝʜʝ-

ʣʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʜʣʷ 

ʥʘʯʘʣʴʥʦʛʦ ʜʦʨʘʱʠʚʘʥʠʷ. 

ɼʦʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʩ ʩʦʙ-

ʩʪʚʝʥʥʳʤ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʨʦʚʦʜʠʪʩʷ ʚ ʟʠʤ-

ʥʠʡ ʠ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʩʠʣʦʩʘ ʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʦʩʥʦʚʥʳʤ ʢʦʨʤʦʤ ʷʚʣʷʝʪʩʷ ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʧʦʣʝʚʳʭ 

ʢʫʣʴʪʫʨ ʠʣʠ ʧʘʩʪʙʠʱ. ʇʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʵʪʠ ʢʦʨʤʘ 

ʚ ʨʘʮʠʦʥʝ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʤʝʥʝʝ 75%.  

ʅʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʦ ʜʦʨʘʱʠʚʘʥʠʝ ʥʘ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʧʘʩʪʙʠʱʘʭ. ʇʨʠ ʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦʤ ʪʨʘʚʦʩʪʦʝʤ (70-100 ʮ/ʛʘ) ʤʦʞʥʦ ʧʦʣʫ-

ʯʘʪʴ ʧʨʠʚʝʩʳ ʜʦ 800 ʛ ʚ ʩʫʪʢʠ ʙʝʟ ʧʦʜʢʦʨʤʢʠ ʢʦʥ-

ʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ. 

ʊʝʭʥʠʢʘ ʢʦʨʤʣʝʥʠʷ ʤʦʣʦʜʥʷʢʘ ʥʘ ʜʦʨʘʱʠʚʘ-

ʥʠʠ - ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʢʦʨʤʘ ʞʠ-

ʚʦʪʥʳʤ ʤʦʞʥʦ ʨʘʟʜʘʚʘʪʴ ʜʚʘ ʨʘʟʘ. ʋʪʨʦʤ ʩʥʘʯʘʣʘ 

ʩʢʘʨʤʣʠʚʘʶʪ ʢʦʥʮʝʥʪʨʘʪʳ, ʘ ʟʘʪʝʤ 60-80% ʩʫʪʦʯ-

ʥʦʡ ʥʦʨʤʳ ʩʠʣʦʩʘ. ɺʝʯʝʨʥʝʝ ʢʦʨʤʣʝʥʠʝ ʥʘʯʠʥʘʶʪ ʩ 

ʨʘʟʜʘʯʠ ʩʠʣʦʩʘ (40-20%) ʠ ʟʘʢʘʥʯʠʚʘʶʪ ʟʘʢʣʘʜʢʦʡ 

ʚ ʢʦʨʤʫʰʢʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ, ʧʨʠʯʝʤ ʞʝʣʘʪʝʣʴʥʦ 

ʩʝʥʦ ʠ ʩʦʣʦʤʫ ʩʤʝʰʠʚʘʪʴ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝ-

ʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʦʚ 

ʧʨʠʛʦʪʘʚʣʠʚʘʶʪ ʧʦʣʥʦʨʘʮʠʦʥʥʫʶ ʩʤʝʩʴ.  

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʦʨʘʱʠʚʘʥʠʝ ʧʨʦʚʦʜʷʪ ʥʘ ʟʝ-

ʣʝʥʳʭ ʢʦʨʤʘʭ ʩ ʥʝʙʦʣʴʰʦʡ ʜʦʙʘʚʢʦʡ ʢʦʥʮʝʥʪʨʘʪʦʚ 

ï ʜʦ 15-20% ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʜʦʨʘʱʠʚʘʝʤʦʛʦ ʤʦʣʦʜʥʷʢʘ - ʤʦ-

ʣʦʜʥʷʢ ʥʘ ʜʦʨʘʱʠʚʘʥʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʨʘʡʦʥʘʭ 

ʩ ʜʣʠʪʝʣʴʥʳʤ ʤʦʨʦʟʥʳʤ ʧʝʨʠʦʜʦʤ ʣʫʯʰʝ ʩʦʜʝʨ-

ʞʘʪʴ ʙʝʟ ʧʨʠʚʷʟʠ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʙʳʯʢʦʚ, ʢʘʩʪʨʘʪʦʚ 

ʠ ʪʝʣʦʯʝʢ ʨʘʟʜʝʣʴʥʦ ʛʨʫʧʧʘʤʠ. ɺ ʛʨʫʧʧʫ ʦʪʙʠʨʘʶʪ 

ʧʦ 50-100 ʢʘʩʪʨʘʪʦʚ ʠʣʠ ʪʝʣʦʯʝʢ ʠ ʥʝ ʙʦʣʝʝ 20-30 

ʥʝʢʘʩʪʨʠʨʦʚʘʥʥʳʭ ʙʳʯʢʦʚ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʛʨʫʧʧʳ ʥʝʢʘʩʪʨʠʨʦʚʘʥʥʳʭ ʙʳʯʢʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʩʪʦʷʥʥʳʤʠ ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪ-

ʢʦʨʤʘ. ɼʦʫʢʦʤʧʣʝʢʪʦʚʢʘ ʛʨʫʧʧ ʠʣʠ ʧʝʨʝʛʨʫʧʧʠ-

ʨʦʚʢʘ ʙʳʯʢʦʚ ʚʝʜʝʪ ʢ ʩʠʣʴʥʦʤʫ ʙʝʩʧʦʢʦʡʩʪʚʫ ʞʠ-

ʚʦʪʥʳʭ, ʜʣʠʪʝʣʴʥʦʤʫ ʧʨʠʚʳʢʘʥʠʶ ʠʭ, ʧʦʣʦʚʦʤʫ 

ʚʦʟʙʫʞʜʝʥʠʶ ʠ ʜʨʫʛʠʤ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʷʚʣʝʥʠʷʤ, 

ʠʟ-ʟʘ ʯʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ ʧʨʠʚʝʩʳ. ɺʦ 

ʤʥʦʛʠʭ ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʬʝʨ-

ʤʘʭ ʤʦʣʦʜʥʷʢ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʢʦʨʤʷʪ ʥʘ ʦʪʢʨʳʪʳʭ 

ʧʣʦʱʘʜʢʘʭ, ʚ ʟʘʛʦʥʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʣʦʩ ʨʘʟʜʘʶʪ 

4-5 ʨʘʟ ʚ ʩʫʪʢʠ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʝʛʦ ʧʨʦʤʝʨʟʘ-

ʥʠʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʣʷ ʧʦʝʥʠʷ ʥʝ ʥʠʞʝ 12ᴈ. 

ɼʣʷ ʜʦʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʛʦʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʨʳʪʳʝ ʧʣʦʱʘʜʢʠ, ʦʙʦ-

ʨʫʜʦʚʘʥʥʳʝ ʥʘʚʝʩʦʤ ʥʘʜ ʢʦʨʤʫʰʢʘʤʠ ʠ ʣʝʛʢʠʤ 

ʪʨʝʭʩʪʝʥʥʳʤ ʥʘʚʝʩʦʤ ʩ ʦʙʠʣʴʥʦʡ ʩʦʣʦʤʝʥʥʦʡ ʧʦʜ-

ʩʪʠʣʢʦʡ ʜʣʷ ʦʪʜʳʭʘ ʞʠʚʦʪʥʳʤ. ʇʨʠ ʙʝʩʧʨʠʚʷʟʥʦʤ 

ʩʦʜʝʨʞʘʥʠʠ ʤʦʣʦʜʥʷʢʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʧʣʦʱʘʜʴ 

ʧʦʣʘ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,4 ʜʦ 1,7 ʤ2, ʥʘ 

ʦʪʢʨʳʪʳʭ ʦʪʢʦʨʤʦʯʥʳʭ ʧʣʦʱʘʜʢʘʭ ʙʝʟ ʪʚʝʨʜʦʛʦ 

ʧʦʢʨʳʪʠʷ ï ʥʝ ʤʝʥʝʝ 16 ʤ2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʨʘ-

ʱʠʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʠʤʝʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʝ-

ʜʝʥʠʠ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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Abstract 

This article is devoted to the analysis of space and ergonomics of furniture for children in a preschool insti-

tution. It is always necessary to take into consideration the comfort and safety of the child, choosing equipment 

for a kindergarten. The design of the whole environment should be planned in such a way as to ensure maximum 

space to use. The furniture used to create the children's environment should be with a suitable size and it needs 

more attention choosing it than furniture for adults. There are very specific requirements that children need for 

comprehensive cognitive development. 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʵʨʛʦʥʦʤʠʢʝ ʤʝʙʝʣʠ ʜʣʷ ʜʝʪʝʡ ʚ ʜʦʰʢʦʣʴʥʦʤ ʫʯʨʝ-

ʞʜʝʥʠʠ. ʇʨʠ ʚʳʙʦʨʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʜʝʪʩʢʦʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʩʝʛʜʘ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ 

ʢʦʤʬʦʨʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʙʝʥʢʘ. ɼʠʟʘʡʥ ʜʦʰʢʦʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʄʝʙʝʣʴ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʜʝʪʩʢʦʡ ʩʨʝʜʳ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʭʦʜʷʱʝʛʦ ʨʘʟʤʝʨʘ, ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ, ʯʝʤ ʚʳʙʦʨ ʤʝʙʝʣʠ 

ʜʣʷ ʚʟʨʦʩʣʳʭ. ʉʫʱʝʩʪʚʫʶʪ ʦʯʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʝʪʷʤ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

 

Keywords: furniture, ergonomics day care centers, children's space 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʙʝʣʴ, ʵʨʛʦʥʦʤʠʢʘ, ʜʝʪʩʢʠʝ ʜʦʰʢʦʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʜʝʪʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 

ɼʝʪʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʠʟʫʯʝʥʠʠ ʦʢʨʫʞʘʶ-

ʱʝʛʦ ʤʠʨʘ. ʆʥʠ ʥʘʯʠʥʘʶʪ ʧʦʥʠʤʘʪʴ ʨʘʟʤʝʨ ʧʦ 

ʪʦʤʫ, ʤʦʛʫʪ ʣʠ ʦʥʠ ʯʪʦ-ʪʦ ʜʝʨʞʘʪʴ ʚ ʨʫʢʘʭ ʠʣʠ ʦʙ-

ʭʚʘʪʳʚʘʪʴ ʨʫʢʘʤʠ. ʆʥʠ ʫʟʥʘʶʪ, ʯʪʦ ʚʝʱʠ ʤʦʛʫʪ 

ʙʳʪʴ ʤʷʛʢʠʤʠ ʠʣʠ ʪʚʝʨʜʳʤʠ, ʛʣʘʜʢʠʤʠ ʠʣʠ ʥʝʨʦʚ-

ʥʳʤʠ, ʢʘʩʘʷʩʴ ʠʭ. ɼʣʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʵʪʦʤʫ ʘʢ-

ʪʠʚʥʦʤʫ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ ʧʦʣʝʟʥʦ, ʯʪʦʙʳ ʦʢʨʫ-

ʞʘʶʱʘʷ ʩʨʝʜʘ ʦʪʨʘʞʘʣʘ ʨʘʟʤʝʨʳ ʜʝʪʝʡ ʠ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʚʠʜʝʪʴ ʠ ʜʦʩʪʠʛʘʪʴ ʧʨʝʜ-

ʤʝʪʦʚ ʠ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʢʦʤʬʦʨʪʥʦ ʚ ʠʭ 

ʦʢʨʫʞʝʥʠʠ. ʇʨʦʩʪʨʘʥʩʪʚʦ, ʦʪʨʘʞʘʶʱʝʝ ʬʠʟʠʯʝ-

ʩʢʠʝ ʨʘʟʤʝʨʳ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʜʝʪʝʡ, ʧʦʚʳʰʘʝʪ ʠʭ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʧʨʦʩʪʳʝ ʟʘ-

ʜʘʯʠ ʙʦʣʝʝ ʥʝʟʘʚʠʩʠʤʦ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʤʝʨʳ 

ʠ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʦʢʥʘ, ʩʪʦʣʳ, ʩʪʫʣʴʷ ʠ ʠʛʨʦʚʘʷ 

ʧʣʦʱʘʜʢʘ, ʧʨʦʜʣʷʪ ʠʥʪʝʨʝʩ ʜʝʪʝʡ ʢ ʫʯʘʩʪʠʶ ʚ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ɺ ʜʝʪʩʢʦʤ ʩʘʜʫ ʯʘʩʪʦ ʨʘʩʩʪʘʚʣʷʶʪ ʤʝʙʝʣʴ, ʛʜʝ 

ʧʘʨʪʳ, ʩʪʫʣʴʷ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʥʠʪʦʨʳ ʦʩʪʘʶʪʩʷ 

ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʚʳʩʦʪʝ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʜʝʪʠ ʙʳʚʘʶʪ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. ʋ ʜʝʪʝʡ ʨʘʟʥʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʝʪʠʢʠ ʠ ʦʢʨʫ-

ʞʘʶʱʝʡ ʠʭ ʩʨʝʜʳ. ʅʝʢʦʪʦʨʳʤ ʫʜʦʙʥʳ ʩʪʘʥʜʘʨʪʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʥʠʭ. ʋ ʜʨʫʛʠʭ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʪʨʫʜʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʫʶ ʚʳʩʦʪʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ. ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʜʝ-

ʪʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʠʟʘʡʥʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦ-

ʚʴʷ [5, ʩ. 22-104]. 

ɼʠʟʘʡʥʝʨ ɸʥʠʪʘ ʈʫʠʣ ʩʯʠʪʘʣʘ, ʯʪʦ, çʜʝʪʠ ʠʩ-

ʧʦʣʴʟʫʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ 

ʩʝʙ̫; ʚʟʨʦʩʣʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʝʙʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʝʪʠ ʨʘʙʦʪʘʶʪ ʨʘʜʠ ʧʨʦʮʝʩʩʘ, 

ʚʟʨʦʩʣʳʝ ʨʘʙʦʪʘʶʪ ʨʘʜʠ ʜʦʩʪʠʞʝʥʠʷ ʠ ʢʦʥʝʯʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘè [6]. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʝʪʠ ʫʯʘʪʩʷ ʥʘ 

ʩʚʦʝʤ ʦʢʨʫʞʝʥʠʠ ʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʜʚʠ-

ʞʝʥʠʝ, ʨʘʟʚʠʚʘʶʪ ʚʦʦʙʨʘʞʝʥʠʝ, ʩʦʮʠʘʣʴʥʦʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʠ ʫʯʘʪʩʷ ʯʝʨʝʟ ʠʛʨʫ. 

ʕʨʛʦʥʦʤʠʩʪ ɼʵʚʠʜ ʂʵʧʣ ʟʘʷʚʠʣ, ʯʪʦ, ʵʨʛʦʥʦ-

ʤʠʢʘ ʠʣʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ - ɻ ʪʦ ʥʘʫʯʥʘʷ ʜʠʩʮʠ-

ʧʣʠʥʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʥʠʤʘʥʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʣʶʜʝʡ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʨʦ-
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ʬʝʩʩʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪ ʪʝʦʨʠʶ, ʧʨʠʥʮʠʧʳ, ʜʘʥ-

ʥʳʝ ʠ ʤʝʪʦʜʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ [6]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʪʩʢʦʡ ʵʨʛʦʥʦʤʠʢʠ, ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʠ ʵʨʛʦʥʦʤʠʢʠ ʧʦʜʯʝʨʢʥʫʣʠ, ʯʪʦ ʜʝʪʩʢʘʷ ʵʨʛʦ-

ʥʦʤʠʢʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʟʨʦʩʣʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʘʜʣʝʞʘʱʠʡ ʜʠʟʘʡʥ ʤʝʙʝʣʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʧʘʩ-

ʥʦʩʪʠ ʠʣʠ ʪʨʘʚʤ ʜʣʷ ʜʝʪʝʡ. ʕʨʛʦʥʦʤʠʢʘ ʙʫʜʝʪ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʧʦʜʭʦʜʷʱʝʡ ʚʳʩʦʪʝ ʜʝʪʩʢʦʡ ʤʝ-

ʙʝʣʠ, ʰʠʨʠʥʝ, ʜʣʠʥʝ, ʤʘʪʝʨʠʘʣʘʭ ʠ ʩʘʤʦʤ ʜʠʟʘʡʥʝ. 

ʃʠʥʜʘ ʈʫʪ (Linda Cain Ruth) ʫʩʪʘʥʦʚʠʣʘ ʩʪʘʥʜʘʨʪ 

ʜʠʟʘʡʥʘ ʜʣʷ ʜʝʪʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʚʩʝ ʜʝʪʘʣʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʵʨʛʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ ʜʣʷ ʜʝʪʝʡ [15]. 

ʇʨʦʬʝʩʩʦʨ ʇʘʤʝʣʘ ʄʦʩʩ (Pamela Moss) ʠ ʝʝ 

ʢʦʣʣʝʛʘ ʘʨʭʠʪʝʢʪʦʨ ʄʘʨʢ ɼʫʜʝʢ (Mark Dudek) ʧʦʜ-

ʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʟ-

ʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʤʘʣʝʥʴ-

ʢʦʛʦ ʨʝʙʝʥʢʘ. ʇʨʠʥʮʠʧ ʪʘʢʦʚ: ʧʦʪʨʝʙʥʦʩʪʠ ʜʝʪʝʡ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ ʩʝʤʠ ʣʝʪ, ʵʪʦ - ʠʭ ʧʨʘʚʦ (ʢʘʢ ʣʠʯʥʦʩʪʠ) 

ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, 

ʢʦʪʦʨʘʷ ʟʘʙʦʪʠʪʩʷ ʦ ʥʠʭ ʠ ʩʪʨʦʛʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʭ 

ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ [11; 12, ʩ.11]. 

ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʦʟʜʘ-

ʥʠʷ ʢʦʥʮʝʧʮʠʠ, ʢʦʪʦʨʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʪʨʝʙʠ-

ʪʝʣʷ ʠ ʚʢʣʶʯʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝ ʜʣʷ ʩʥʠ-

ʞʝʥʠʷ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʜʠʟʘʡʥʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʳʡ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʜʠʟʘʡʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚ-

ʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʠʣʠ ʤʝ-

ʙʝʣʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥ ʩ ʘʥʪʨʦʧʦʤʝʪʨʠ-

ʯʝʩʢʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʤʘʣʝʥʴ-

ʢʦʛʦ ʢʣʠʝʥʪʘ [6]. 

ʄʝʙʝʣʴ ʜʣʷ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ 

ʨʝʙʝʥʢʫ ʫʚʝʨʝʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʉʪʦʣʳ ʠ ʩʪʫ-

ʣʴʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʠʝʤʘ ʧʠʱʠ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʭʦʨʦʰʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ, ʫʯʠʪʳʚʘʷ ʩʢʣʦʥʥʦʩʪʴ ʜʝ-

ʪʝʡ ʧʝʨʝʣʝʟʘʪʴ ʯʝʨʝʟ ʤʝʙʝʣʴ. ʄʝʙʝʣʴ ʜʦʣʞʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʨʝʙʝʥʢʘ ʠ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʢʨʝʧ-

ʢʦʡ ʜʣʷ ʥʝʛʦ. ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʟʘʛʨʦʤʦʞʜʘʪʴ 

ʜʝʪʩʢʫʶ ʩʨʝʜʫ, ʥʫʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪʳ ʭʨʘʥʝ-

ʥʠʷ ʩʪʫʣʴʝʚ ʠ ʫʯʠʪʳʚʘʪʴ ʵʪʦ ʧʨʠ ʚʳʙʦʨʝ ʤʝʙʝʣʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʥʠʞʥʳʭ ʰʢʘʬʦʚ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤʠ ʠ ʥʘʜʝʞʥʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ, 

ʯʪʦʙʳ ʦʥʠ ʥʝ ʦʧʨʦʢʠʥʫʣʠʩʴ, ʠ ʜʝʪʠ ʥʝ ʧʦʩʪʨʘʜʘʣʠ. 

ʕʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʤʝʩʪʘ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʝ ʟʘʧʠʨʘʶʱʠʝʩʷ ʰʢʘʬʯʠʢʠ, ʧʝʨʝʛʦʨʦʜʦʢ 

ʜʣʷ ʢʦʤʥʘʪ, ʧʣʦʩʢʠʭ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʤʦʣʴ-

ʙʝʨʪʦʚ, ʠʛʨʦʚʦʛʦ ʤʘʛʘʟʠʥʘ, ʛʘʨʜʝʨʦʙʥʦʡ, ʢʫʢʦʣʴ-

ʥʦʛʦ ʪʝʘʪʨʘ, ʙʠʙʣʠʦʪʝʢʠ, ʥʠʰ ʩ ʢʥʠʞʥʳʤʠ ʧʦʣ-

ʢʘʤʠ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʟʦʦʧʘʨʢʘ ʠ ʪ. ʜ. [1, ʩ. 17-97]  

ʄʝʙʝʣʴ ʚ ʩʧʘʣʴʥʷʭ ʜʝʪʩʢʦʛʦ ʜʦʰʢʦʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ; ʧʝʨʚʘʷ 

- ʛʦʪʦʚʘʷ ʤʝʙʝʣʴ, ʘ ʚʪʦʨʘʷ - ʤʝʙʝʣʴ ʥʘ ʟʘʢʘʟ. ɻʦʪʦʚʘʷ 

ʤʝʙʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚ ʪʨʝʭ ʯʘ-

ʩʪʷʭ: ʘʚʪʦʥʦʤʥʘʷ, ʤʦʜʫʣʴʥʘʷ ʠ ʤʝʙʝʣʴʥʘʷ ʢʦʣʣʝʢ-

ʮʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʝʙʝʣʴ ʥʘ ʟʘʢʘʟ ʯʘʩʪʦ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʚ ʢʦʥʮʝʧʮʠʠ ʚʩʪʨʦʝʥʥʦʡ ʤʝʙʝʣʠ. 

1. ɸʚʪʦʥʦʤʥʘʷ ʤʝʙʝʣʴ ʷʚʣʷʝʪʩʷ ʧʦʜʚʠʞʥʦʡ. 

ɽʝ ʤʦʞʥʦ ʧʝʨʝʩʪʘʚʠʪʴ, ʧʝʨʝʥʝʩʪʠ ʚ ʜʨʫʛʫʶ ʢʦʤ-

ʥʘʪʫ. ʆʜʥʘʢʦ, ʝʩʣʠ ʠʟʜʝʣʠʝ ʥʝ ʚʳʧʦʣʥʝʥʦ ʥʘ ʟʘʢʘʟ, 

ʦʥʦ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʤʝʨʘʭ. 

2. ʄʦʜʫʣʴʥʘʷ ʤʝʙʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ 

ʛʠʙʢʦʩʪʴ, ʧʦʟʚʦʣʷʷ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʪʘʢʠʝ ʢʦʤʧʦ-

ʥʝʥʪʳ, ʢʘʢ ʢʨʦʚʘʪʴ, ʠʟʛʦʣʦʚʴʝ ʢʨʦʚʘʪʠ, ʧʦʣʢʠ, 

ʷʱʠʢʠ, ʪʫʤʙʳ ʠ ʨʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦʙʳ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʪʴ ʪʦʯʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʝʙʝʥʢʘ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʄʦʜʫʣʴʥʘʷ ʤʝʙʝʣʴ 

 

3. ʄʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʢʦʣʣʝʢ-

ʮʠʠ ʤʝʙʝʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʩʦ-

ʛʣʘʩʦʚʘʥʳ ʧʦ ʩʪʠʣʶ ʠ ʦʪʜʝʣʢʝ. ʂʦʣʣʝʢʮʠʷ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʘʷ ʜʣʷ ʜʝʪʩʢʦʡ ʢʦʤʥʘʪʳ, ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ: ʩʪʠʣʠʩʪʠʯʝʩʢʠ ʩʦ-

ʛʣʘʩʦʚʘʥʥʳʝ ʢʨʦʚʘʪʠ, ʠʟʛʦʣʦʚʴʷ, ʪʫʤʙʦʯʢʠ, ʢʦ-

ʤʦʜʳ, ʢʥʠʞʥʳʝ ʰʢʘʬʳ, ʩʪʦʣʳ, ʩʪʫʣʴʷ ʠ ʟʝʨʢʘʣʘ ʚ 

ʨʘʤʘʭ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʂʦʣʣʝʢʮʠʷ ʤʝʙʝʣʠ 

 

4. ɺʩʪʨʦʝʥʥʘʷ ʤʝʙʝʣʴ - ʵʪʦ ʪʠʧ ʤʝʙʝʣʠ, ʢʦʪʦ-

ʨʳʡ ʪʦʯʥʦ ʧʦʜʭʦʜʠʪ ʧʦ ʧʣʦʱʘʜʠ (ʨʠʩ. 3). ʆʥʠ ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʕʪʦʪ ʚʠʜ ʤʝʙʝʣʠ ʤʦʞʝʪ ʙʳʪʴ 

ʚʩʪʨʦʝʥ ʚ ʫʢʨʦʤʥʳʝ ʫʛʦʣʢʠ ʠʣʠ ʧʦʜ ʦʢʥʘʤʠ, ʩʦʟʜʘ-

ʚʘʷ ʮʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʠʩʧʦʣʴʟʫʷ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ, ʢʦʪʦʨʦʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʦʛʣʦ ʙʳ ʙʳʪʴ 

ʧʦʪʨʘʯʝʥʦ ʚʧʫʩʪʫʶ [1, c.17-97; 2, ʩ. 19-75]. 

 
ʈʠʩ. 3. ɺʩʪʨʦʝʥʥʘʷ ʤʝʙʝʣʴ 

 

ʂʨʦʚʘʪʠ ʜʝʣʷʪʩʷ ʧʦ ʚʦʟʨʘʩʪʫ ʨʝʙʝʥʢʘ: 

Å ʢʨʦʚʘʪʠ ʜʣʷ ʜʝʪʝʡ ʦʪ 9 ʤʝʩʷʮʝʚ ʜʦ 2 ʣʝʪ - 

ʩʦʩʪʦʷʪ ʠʟ ʢʦʣʳʙʝʣʠ, ʣʶʣʴʢʠ ʠ ʢʨʦʚʘʪʢʠ. ʉʪʦʨʦʥʳ 

ʢʦʣʳʙʝʣʠ ʜʦʣʞʥʳ ʢʘʢ ʤʦʞʥʦ ʚʳʰʝ ʥʘʜʝʞʥʦ ʫʜʝʨ-

ʞʠʚʘʪʴ ʨʝʙʝʥʢʘ, ʢʦʛʜʘ ʢʨʦʚʘʪʴ ʢʘʯʘʝʪʩʷ. ɺ ʮʝʣʷʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʦʢʝʨʳ ʜʦʣʞʥʳ ʠʟʛʠʙʘʪʴʩʷ ʣʠʰʴ 

ʩʣʝʛʢʘ, ʜʚʠʛʘʷʩʴ ʣʝʛʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. ʅʘ ʧʦʜʚʝʩ-

ʥʦʡ ʧʦʜʩʪʘʚʢʝ ʥʝʦʙʭʦʜʠʤʳ ʧʨʦʯʥʘʷ ʦʩʥʦʚʘ ʠ ʢʦʥ-

ʩʪʨʫʢʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʧʦʜʩʪʘʚʢʫ ʚ 

ʥʝ ʢʘʯʘʶʱʝʤʩʷ ʧʦʣʦʞʝʥʠʠ. ʅʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʩʫʪ-

ʩʪʚʫʶʱʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʣʦʩ, ʠ ʦʥʠ ʥʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 6 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʦ ʝʩʪʴ 

ʰʠʨʠʥʦʡ ʦʢʦʣʦ ʯʝʪʳʨʝʭ ʧʘʣʴʮʝʚ, ʯʪʦʙʳ ʛʦʣʦʚʘ ʨʝ-

ʙʝʥʢʘ ʥʝ ʤʦʛʣʘ ʟʘʩʪʨʷʪʴ ʤʝʞʜʫ ʥʠʤʠ (ʨʠʩ. 4).  

 
ʈʠʩ. 4. ɼʝʪʩʢʘʷ ʢʨʦʚʘʪʴ ʦʪ 9 ʤʝʩʷʮʝʚ ʜʦ 2 ʣʝʪ 

 

Å ʢʨʦʚʘʪʠ ʜʣʷ ʜʝʪʝʡ ʦʪ 2 ʣʝʪ ʜʦ 4 ʣʝʪ: ʵʪʠ ʢʨʦ-

ʚʘʪʠ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʢʨʦʚʘʪʷʤʠ ʜʣʷ ʤʘʣʳʰʝʡ ʠʣʠ 

ʤʣʘʜʝʥʮʝʚ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʢʨʦʚʘʪʷʤ, ʢʦʪʦʨʳʝ ʧʨʝ-

ʚʨʘʱʘʶʪʩʷ ʠʟ ʜʝʪʩʢʠʭ ʢʨʦʚʘʪʦʢ, ʤʥʦʛʠʝ ʪʠʧʳ ʩʧʨʦ-

ʝʢʪʠʨʦʚʘʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʢʨʦʚʘʪʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʠʤʝʶʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʨʘʟʤʝʨʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʪʩʢʠʭ ʢʨʦʚʘʪʦʢ ʠ 

ʢʨʦʚʘʪʝʡ ʜʣʷ ʚʟʨʦʩʣʳʭ (ʨʠʩ.5). 



Norwegian Journal of development of the International Science No 34/2019 13 

 
ʈʠʩ. 5. ɼʝʪʩʢʘʷ ʢʨʦʚʘʪʴ ʦʪ 2 ʣʝʪ ʜʦ 4 ʣʝʪ 

 

Å ʢʨʦʚʘʪʠ ʜʣʷ ʜʝʪʝʡ ʦʪ 4 ʣʝʪ ʜʦ 6 ʣʝʪ: ʩʪʘʥ-

ʜʘʨʪʥʘʷ ʢʨʦʚʘʪʴ ʜʣʷ ʚʟʨʦʩʣʳʭ ʩʦʩʪʦʠʪ ʠʟ ʢʘʨʢʘʩʘ, 

ʤʘʪʨʘʩʘ ʠ ʧʨʫʞʠʥʥʦʛʦ ʙʣʦʢʘ ʠʣʠ ʜʨʫʛʦʡ ʦʧʦʨʳ. 

ʂʘʨʢʘʩ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʧʦʨʦʡ 

ʥʘ ʨʦʣʠʢʘʭ ʠʣʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʟʛʦʣʦʚʴʝ ʠ 

/ ʠʣʠ ʧʦʜʥʦʞʢʫ. ɼʚʫʭʲʷʨʫʩʥʳʝ ʢʨʦʚʘʪʠ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʛʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɼʚʫʭʲʷʨʫʩʥʳʝ ʢʨʦʚʘʪʠ ʪʨʝʙʫʶʪ ʟʘʱʠʪʥʦʡ ʧʣʘʥʢʠ 

ʚʜʦʣʴ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ. ʉʪʘʥʜʘʨʪʳ ʛʣʘʩʷʪ, ʯʪʦ ʟʘ-

ʟʦʨ ʤʝʞʜʫ ʤʘʪʨʘʩʦʤ ʠ ʰʪʘʥʛʦʡ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳ-

ʰʘʪʴ 75 ʤʤ, ʯʪʦʙʳ ʪʝʣʦ ʨʝʙʝʥʢʘ ʥʝ ʤʦʛʣʦ ʧʨʦʩʢʦʣʴ-

ʟʥʫʪʴ ʧʦʜ ʰʪʘʥʛʦʡ. ɼʘʞʝ ʜʣʷ ʥʠʞʥʝʡ ʢʦʡʢʠ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʦʭʨʘʥʘ ʢʨʦʚʘʪʠ, ʯʪʦʙʳ ʥʝ ʜʘʪʴ ʨʝ-

ʙʝʥʢʫ, ʢʦʪʦʨʳʡ ʪʦʣʴʢʦ ʯʪʦ ʚʳʨʦʩ ʠʟ ʜʝʪʩʢʦʡ ʢʨʦ-

ʚʘʪʢʠ, ʫʧʘʩʪʴ (ʨʠʩ. 6). 

 
ʈʠʩ. 6. ɼʚʫʭʲʷʨʫʩʥʳʝ ʢʨʦʚʘʪʠ ʜʣʷ ʜʝʪʝʡ ʦʪ 4 ʣʝʪ ʜʦ 6 ʣʝʪ 

 

ʈʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʧʨʝʜʤʝʪʘʤʠ ʤʝʙʝʣʠ ʚ ʜʦʰʢʦʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʠ 

ʩʦʩʪʦʷʪ ʠʟ ʧʠʩʴʤʝʥʥʳʭ ʠ ʨʘʙʦʯʠʭ ʩʪʦʣʦʚ. ʈʘʙʦʯʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʜʠʥʘʤʠʟʤʘ ʤʥʦʛʦʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʉʪʵʥʪʦʥ ʃʝʛʛʝʪʪ 

(Stanton F. Leggett) ʠ ʝʛʦ ʢʦʣʣʝʛʘʤ, ʨʘʙʦʯʠʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʦ ʧʦʜʚʠʞʥʳʤʠ ʠ ʤʦʜʫʣʴ-

ʥʳʤʠ. ɽʩʣʠ ʫ ʥʠʭ ʝʩʪʴ ʢʦʣʝʩʘ ʚʥʠʟʫ, ʢʦʣʝʩʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʟʘʙʣʦʢʠʨʦʚʘʥʳ. ʇʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʧʦʜʭʦ-

ʜʠʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʣʠʥʦʡ, ʢʨʘʩʢʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥ-

ʪʘʤʠ [10]. 

ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʠ ʚʳʩʦʪʘ ʩʪʦʣʦʚ ʥʝʦʙʭʦʜʠʤʳ 

ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠʛʨʳ. ʇʦʩʢʦʣʴʢʫ ʜʝʪʩʢʘʷ ʩʨʝʜʘ - 

ʵʪʦ ʤʥʦʛʦʮʝʣʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʘʢ ʟʘʷʚʠʣʘ ɸʥʠʪʘ 

ʆʣʜʩ, ʤʦʛʫʪ ʙʳʪʴ ʠʟʦʙʨʝʪʝʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʜʚʦʡ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʨʠʣʘʚʢʠ, ʩʪʦʣʳ, ʢʦʪʦ-

ʨʳʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʣʠ ʧʝʨʝʚʦʨʘʯʠʚʘʶʪʩʷ ʚʚʝʨʭ, 

ʠʣʠ ʚʥʠʟ, ʠʣʠ ʧʣʘʪʬʦʨʤʳ ʠ ʩʪʦʡʢʠ, ʢʦʪʦʨʳʝ ʫʜʚʘʠ-

ʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʣʷ ʨʘʙʦʪʳ, ʩʠʜʝ-

ʥʠʷ ʠ ʧʨʠʝʤʘ ʧʠʱʠ. 

ɼʣʷ ʩʠʜʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʩʪʘʥʜʘʨʪʥʳʝ ʩʪʫʣʴʯʠʢʠ, ʘ ʠ ʢʨʝʩʣʘ - ʧʦʛʨʝʤʫʰʢʠ, 

ʧʦʜʫʰʢʠ, ʰʝʟʣʦʥʛʠ ʠʣʠ ʜʠʚʘʥʳ, ʩʢʣʘʜʥʳʝ ʩʪʫʣʴʷ, 

ʩʪʫʧʝʥʠ, ʩʢʘʤʝʡʢʠ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʫʙʳ 

[7]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʪʝʤʘ ʠʛʨʦʚʳʭ ʠ ʩʠʜʷʯʠʭ ʤʝʩʪ ʚʳ-

ʟʳʚʘʝʪ ʚ ʚʦʦʙʨʘʞʝʥʠʠ ʦʙʨʘʟʳ ʩʪʦʣʦʚ ʠ ʩʪʫʣʴʝʚ, ʢʦ-

ʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʛʣʘʟ ʨʝʙʝʥʢʘ. ʆʜʥʘʢʦ, 

ʤʦʞʝʪ ʙʳʪʴ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʙʳʯʥʳʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʫʣʴʝʚ, ʢʘʢ ʦʞʠʜʘ-

ʝʪʩʷ, ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ. ʆʙʩʪʘʥʦʚʢʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʪʚʦʨʯʝʩʢʦʡ, ʯʪʦʙʳ ʧʦʙʫʜʠʪʴ ʜʝʪʝʡ 

ʤʳʩʣʠʪʴ ʠ ʚʳʨʘʞʘʪʴ ʩʝʙʷ [10]. 

ɸʥʠʪʘ ʆʣʜʩ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʢʦʤʥʘʪʝ ʢʘʢ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʭ ʠʛʨʦʚʳʭ ʠ ʩʠʜʷʯʠʭ ʝʜʠʥʠʮ ʠ ʨʘʙʦʯʠʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ. ɺʘʞʥʦ ʜʫʤʘʪʴ ʦ ʜʚʠʞʝʥʠʷʭ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʜʝʣʘʪʴ ʜʝʪʠ, ʯʪʦʙʳ ʨʘʟʚʠʪʴ ʩʝʥʩʦʨʥʦ-ʤʦ-

ʪʦʨʥʳʝ ʥʘʚʳʢʠ. ɼʣʷ ʜʝʪʝʡ ʵʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ 

ʩʝʙʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʙʦʢʦʚʳʝ ʜʚʠʞʝʥʠʷ ʨʫʢʘʤʠ ʠ 

ʥʦʛʘʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʞʝʥʠʡ: ʣʝʞʘ, ʩʠʜʷ ʠ ʧʦʣ-

ʟʘʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʷʤ ʩ ʨʘʟʥʦʡ ʪʝʢʩʪʫʨʦʡ ʠ ʩʪʝʧʝʥʴʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʩʠʜʷʯʠʝ ʙʣʦʢʠ ʠ ʨʘʙʦ-

ʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʝʨʝʤʝ-

ʱʘʝʤʳʤʠ ʠ ʧʝʨʝʩʪʘʚʣʷʝʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʙʩʪʘ-

ʥʦʚʢʠ ʩʧʘʣʴʥʠ. ʇʦʩʢʦʣʴʢʫ ʦʥʠ ʦʯʝʥʴ ʤʦʙʠʣʴʥʳ, 
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ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʠʤʠ ʠ ʫʜʦʙʥʳʤʠ ʜʣʷ ʧʝʨʝ-

ʥʦʩʢʠ [13]. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʩʪʘʥʦʚʢʠ ʜʝʪʩʢʦʡ 

ʩʨʝʜʳ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʤʝʩʪʦ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʝʱʝʡ. ʍʦʨʦʰʝʝ ʭʨʘʥʠʣʠʱʝ ʧʦʟʚʦ-

ʣʷʶʪ ʩʨʝʜʝ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʨʝ-

ʩʫʨʩʳ ʧʨʠ ʠʭ ʥʘʢʦʧʣʝʥʠʠ[7]. ʆʨʛʘʥʠʟʦʚʘʥʥʦʝ ʭʨʘ-

ʥʠʣʠʱʝ ʨʘʩʰʠʨʷʝʪ ʠ ʜʝʪʘʣʠʟʠʨʫʝʪ ʠʛʨʦʚʳʝ ʟʘʥʷʪʠʷ 

ʜʝʪʝʡ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʭʦʨʦʰʝʝ ʭʨʘʥʠʣʠʱʝ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪ ʛʘʨʤʦʥʠʶ ʤʝʞʜʫ ʜʝʪʴʤʠ ʠ ʚʟʨʦʩʣʳʤʠ. 

ʉʪʵʥʪʦʥ ʃʝʛʛʝʪʪ (Stanton F. Leggett) ʜʝʣʠʪ 

ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ 

ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʪʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʚʝʱʝʡ ʠ ʦʜʝʞʜʳ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʢʦʤʧʦ-

ʥʝʥʪʳ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʭʨʘʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʰʢʘʬʳ ʥʘ ʢʦʣʝʩʘʭ, ʰʢʘʬʳ ʩ ʦʪʢʨʳʪʳʤʠ ʠ ʥʘʢʣʦʥ-

ʥʳʤʠ ʧʦʣʢʘʤʠ ʠ ʪʝʣʝʞʢʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʠʛʨʫʰʝʢ ʠ 

ʢʥʠʛ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʮʝʣʷʤʠ[10]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ɼʞʦʡʩ ɻʨʠʥʤʘʥ (Joyce 

Greenman) ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʙʣʦʢʠ ʭʨʘʥʝʥʠʷ ʠ ʦʪʦʙ-

ʨʘʞʝʥʠʷ ʧʦ ʜʚʫʤ ʠʟʤʝʨʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʟʘʢʨʳʪʳʤʠ ʠ ʦʪʢʨʳʪʳʤʠ [7].  

ɿʘʢʨʳʪʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʚ ʚʠʜʝ 

ʥʘʩʪʝʥʥʳʭ ʰʢʘʬʦʚ, ʩʪʝʣʣʘʞʝʡ. ʅʘʩʪʝʥʥʳʝ ʰʢʘʬʳ 

ʧʦʣʝʟʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʦʜ ʥʠʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʣʠ ʠʛʨʳ. 

ʉʪʝʣʣʘʞʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ ʛʠʙʢʦʩʪʴ, ʯʝʤ 

ʰʢʘʬʳ, ʘ ʚʳʩʦʪʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʜʦʩʪʫʧʘ ʜʝʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʝʣʣʘʞʠ ʚ ʦʩʥʦʚ-

ʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ. 

ʆʯʝʚʠʜʥʦ, ʦʪʢʨʳʪʳʝ ʙʣʦʢʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʦʟ-

ʚʦʣʷʶʪ ʜʝʪʷʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʜʝʡʩʪʚʠʷ [2, c 

19-75]. ʂʨʦʤʝ ʪʦʛʦ, ɸʥʠʪʘ ʆʣʜʩ (Olds Anita) ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʠʟʫʘʣʴʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʠʛʨʦʚʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʨʠ-

ʛʣʘʰʘʝʪ ʨʝʙʝʥʢʘ ʠʛʨʘʪʴ [13].  

ʉʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʨʝʙʝʥʢʘ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʭʝʤʦʡ. ʇʦʩʢʦʣʴʢʫ ʜʦʰʢʦʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʮʝʣʝʚʳʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦʤ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʛʠʙʢʫʶ ʜʝʪʩʢʫʶ ʩʨʝʜʫ 

[3, ʩ. 4-8]. ʄʝʙʝʣʴ ʠ ʵʣʝʤʝʥʪʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʦʣʞʥʳ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ ʛʘʨʤʦʥʠʨʦʚʘʪʴ ʩ ʜʨʫʛʦʡ ʤʝʙʝʣʴʶ ʚ 

ʜʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ ʙʳʪʴ ʢʦʥʚʝʨʪʠʨʫʝʤʳʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ 

ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʜʚʦʡʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʤʝʙʝʣʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʧʷʪʴ ʯʘʩʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ, ʛʜʝ ʧʣʘʥʠʨʫ-

ʝʪʩʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʀʭ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʧʦ 

ʧʦʨʷʜʢʫ:  

ü ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʙʘʤʙʫʢ, ʧʣʝ-
ʪʝʥʳʝ ʠʟʜʝʣʠʷ, ɼʉʇ ʠ ʬʘʥʝʨʘ, ʤʝʪʘʣʣʳ ʠ ʩʧʣʘʚʳ, 

ʧʣʘʩʪʠʢ, ʨʝʟʠʥʘ ʠ ʜʝʨʝʚʦ);  

ü ʣʠʩʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ (ʤʝʭ, ʢʦʞʘ, ʙʫʤʘʛʘ ʠ 

ʢʘʨʪʦʥ, ʧʣʘʩʪʠʢ, ʨʝʟʠʥʘ, ʪʝʢʩʪʠʣʴ);  

ü ʧʦʢʨʳʪʠʷ (ʵʤʘʣʴ, ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʧʦʢʨʳʪʠʝ, 
ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʣʘʩʪʤʘʩʩʳ, ʨʝʟʠʥʘ); 

ü ʥʘʧʦʣʥʠʪʝʣʠ ʠ ʥʘʙʠʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʧʝ-

ʨʴʷ, ʧʝʥʦʧʣʘʩʪ, ʚʦʣʦʩʳ, ʩʦʣʦʤʘ, ʥʘʪʫʨʘʣʴʥʘʷ ʚʘʪʘ, 

ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʚʘʪʘ); 

ü ʠ ʜʨʫʛʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʱʝ-
ʪʠʥʘ, ʰʥʫʨ, ʥʠʪʴ ʠ ʚʝʨʝʚʢʘ). 

ɼʨʝʚʝʩʠʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴ-

ʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʝʙʝʣʠ. ɼʨʝʚʝ-

ʩʠʥʘ ʤʦʞʝʪ ʙʳʪʴ: 

¶ ʪʚʝʨʜʘʷ (ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ, ʠʩʧʦʣʴʟʫʝ-
ʤʳʝ ʜʣʷ ʤʝʙʝʣʠ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʫʙ, ʷʩʝʥʴ, ʙʫʢ, 

ʙʝʨʝʟʫ, ʢʣʝʥ, ʚʠʰʥʶ ʠ ʦʨʝʭ). 

¶ ʤʷʛʢʘʷ (ʦʙʳʯʥʳʤʠ ʭʚʦʡʥʳʤʠ ʧʦʨʦʜʘʤʠ ʷʚ-
ʣʷʶʪʩʷ ʩʦʩʥʘ, ʧʠʭʪʘ, ʢʝʜʨ). 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʙʝʛʘʶʪ ʧʦ ʩʦ-

ʦʙʨʘʞʝʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʜʝʪʩʢʦʡ ʤʝʙʝʣʠ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʘʣʣʘ ʦʛʨʘʥʠʯʝʥʦ ʥʝʢʦʪʦʨʳʤʠ ʤʠ-

ʥʠʤʘʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʣʠ ʜʝ-

ʪʘʣʷʤʠ ʦʪʜʝʣʢʠ ʚ ʟʦʥʘʭ ʥʠʟʢʦʛʦ ʨʠʩʢʘ, ʪʘʢʠʤʠ ʢʘʢ 

ʥʦʞʢʠ ʢʨʦʚʘʪʠ ʠ ʧʝʪʣʠ ʜʚʝʨʝʡ ʙʣʦʢʦʚ ʭʨʘʥʝʥʠʷ.  

ʇʣʘʩʪʤʘʩʩʘ - ʦʜʠʥ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘ-

ʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʝʪʩʢʦʡ ʤʝʙʝʣʠ. ʆʥʠ ʢʨʝʧʢʠʝ, 

ʜʦʣʛʦʚʝʯʥʳʝ, ʣʝʛʢʠʝ ʧʦ ʚʝʩʫ, ʠʥʪʝʨʝʩʥʳʝ ʧʦ ʬʘʢ-

ʪʫʨʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʭ ʮʚʝʪʦʚ. 

ʊʝʢʩʪʠʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʪʩʢʦʡ 

ʤʝʙʝʣʠ ʜʣʷ ʩʧʘʣʴʥʠ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟ-

ʣʠʯʥʳʤ ʚʳʙʨʘʥʥʳʤ ʪʢʘʥʷʤ ʨʘʟʣʠʯʘʶʪʩʷ, ʧʦ-

ʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟ-

ʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʝʢʩʪʠʣʴ ʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʧʦ ʯʝʪʳ-

ʨʝʤ ʦʙʣʘʩʪʷʤ: ʚʦʣʦʢʥʘ (ʥʘʧʨʠʤʝʨ, ʭʣʦʧʦʢ, ʰʝʣʢ), 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʤʝʪʦʜ (ʥʘʧʨʠʤʝʨ, ʪʢʘʯʝʩʪʚʦ ʠ ʚʷ-

ʟʘʥʠʝ), ʥʘʥʝʩʝʥʠʝ ʮʚʝʪʦʚ ʠ ʨʠʩʫʥʢʦʚ (ʥʘʧʨʠʤʝʨ, 

ʦʢʨʘʰʠʚʘʥʠʝ ʠ ʧʝʯʘʪʴ) ʠ ʦʪʜʝʣʢʘ (ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʠ 

ʦʛʥʝʩʪʦʡʢʦʩʪʴ) [14].  

ɺʩʷ ʤʝʙʝʣʴ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝ-

ʞʜʝʥʠʷʭ, ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʙʝʟʦʧʘʩʥʦʡ, ʥʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ.  

ʎʚʝʪʦʚʘʷ ʛʘʤʤʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʝʥ ʜʣʷ ʤʘ-

ʣʝʥʴʢʠʭ ʜʝʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʚʠʟʫ-

ʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʢʨʘʩʦʯʥʘʷ ʤʝʙʝʣʴ ʚʩʝʛʜʘ 

ʚʝʩʝʣʘʷ ʠ ʫʚʣʝʢʘʪʝʣʴʥʘʷ ʜʣʷ ʜʝʪʝʡ. 

ʅʝʤʝʜʣʝʥʥʘʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʨʝʙʝʥʢʘ 

ʥʘ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʤʥʦʛʠʭ 

ʚʟʨʦʩʣʳʭ. ʉʦʟʥʘʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʦʚ ʚ 

ʤʝʙʝʣʠ ʜʣʷ ʜʝʪʝʡ ʩʪʠʤʫʣʠʨʫʝʪ ʬʠʟʠʯʝʩʢʠʝ ʠ ʵʤʦ-

ʮʠʦʥʘʣʴʥʳʝ ʯʫʚʩʪʚʘ ʜʝʪʝʡ [9]. 

ʎʚʝʪʦʚʳʝ ʩʭʝʤʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʠʣʠ ʧʘʩʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʤʝʱʝʥʠʡ; ʪʝʧʣʳʝ ʪʦʥʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʩʦʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ, ʘ ʭʦʣʦʜʥʳʝ ï ʫʩʧʦʢʘʠʚʘʶʪ [3, ʩ. 17-24]. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʨʘʩʪʥʳʭ ʮʚʝʪʦʚ ʧʦ-

ʤʦʛʘʝʪ ʛʣʘʟʘʤ ʨʘʟʚʠʚʘʪʴʩʷ, ʨʘʟʣʠʯʘʪʴ ʧʨʝʜʤʝʪʳ ʠ 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʧʦʥʷʪʠʶ ʛʣʫʙʠʥʳ. ɺʳʙʦʨ ʮʚʝʪʦ-

ʚʦʡ ʛʘʤʤʳ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟ-

ʨʘʩʪʘ ʨʝʙʝʥʢʘ. ɼʝʪʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʜʚʫʭ ʜʦ ʰʝʩʪʠ ʣʝʪ 

ʚ ʜʦʰʢʦʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚʳʙʠʨʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʠʝ 

ʮʚʝʪʘ, ʪʘʢʠʝ ʢʘʢ ʢʨʘʩʥʳʡ, ʦʨʘʥʞʝʚʳʡ, ʞʝʣʪʳʡ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʩʪʠʤʫʣʠʨʫʶʪ ʠʭ ʢ ʘʢʪʠʚʥʦʩʪʠ [13]. 

ɹʦʣʝʝ ʪʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʦʙʩʪʘʥʦʚʢʘ ʜʝʪʩʢʦʡ 

ʩʨʝʜʳ ʥʦʩʠʪ ʤʥʦʛʦʮʝʣʝʚʦʡ ʭʘʨʘʢʪʝʨ, ʦʥʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʠ ʧʨʘʢʪʠʯʥʦʡ. ʉʦʛʣʘʩʥʦ ʇʠ-

ʪʝʨʫ ʍʝʟʝʣʪʠʥʫ (Peter Heseltine) ʠ ɼʞʦʥʫ ʍʦʣʙʦʨʥʫ 

(John Holborn), ʮʚʝʪʘ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴʩʷ ʚ ʜʠʟʘʡʥ 

ʤʝʙʝʣʠ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʣʠ ʫʩʠʣʠʚʘʪʴ ʯʫʚ-

ʩʪʚʘ ʜʝʪʝʡ. ɺ ʙʝʩʰʫʤʥʳʭ ʤʝʩʪʘʭ, ʛʜʝ ʜʝʪʠ ʜʦʣʞʥʳ 

ʩʠʜʝʪʴ ʠ ʛʦʚʦʨʠʪʴ ʪʠʭʦ ʠʣʠ ʩʧʘʪʴ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʠʚʳʝ ʠ ʧʣʘʚʥʳʝ ʣʠʥʠʠ ʩ ʧʨʝʦʙʣʘʜʘ-

ʥʠʝʤ ʩʠʥʝʛʦ, ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʮʚʝʪʦʚ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʘʢʪʠʚʥʳʭ ʯʘʩʪʷʭ ʜʝʪʩʢʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʩ ʚʳʩʦʢʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʠ 

ʰʫʤʦʤ ʜʦʣʞʥʳ ʧʨʝʦʙʣʘʜʘʪʴ ʦʩʪʨʳʝ ʥʝʨʝʛʫʣʷʨʥʳʝ 

ʣʠʥʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʷʨʢʠʤʠ, ʢʨʘʩʥʳʤʠ ʠ ʞʝʣʪʳʤʠ 

ʮʚʝʪʘʤʠ [8]. 

 

ɺʓɺʆɼʓ 

 ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʜʠʟʘʡʥʫ ʜʝʪʩʢʦʡ ʤʝʙʝʣʠ ʜʣʷ ʩʧʘʣʴʥʠ ʜʦ-

ʰʢʦʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ɼʝʪʩʢʠʝ ʢʦʤʥʘʪʳ - ʵʪʦ ʤʝʩʪʘ, 

ʛʜʝ ʜʝʪʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʘʢʪʠʚʥʳʤʠ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʰʝʥʠʷ ʦ ʜʠʟʘʡʥʝ ʜʝʪʩʢʦʡ 

ʩʨʝʜʳ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʜʝʪʠ 

ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷʤʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʝ ʙʦʣʝʝ ʚʟʨʦʩʣʳʭ ʜʝʪʝʡ. ɼʝʪʩʢʘʷ ʩʨʝʜʘ 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ, ʩ ʧʦ-

ʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦʣʝʟʥʳʝ ʠ ʜʦʣʛʦ-

ʩʨʦʯʥʳʝ ʵʬʬʝʢʪʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ. ʉʨʝʜʘ ʷʚʣʷ-

ʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ, ʠ ʦʥʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚ-

ʣʷʪʴ ʤʘʪʝʨʠʘʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʙʝʥʢʫ ʜʣʷ ʠʟʫʯʝ-

ʥʠʷ ʠ ʧʦʟʥʘʥʠʷ. ʇʨʝʜʤʝʪʳ ʤʝʙʝʣʠ ʪʘʢʠʝ ʢʘʢ 

ʢʨʦʚʘʪʠ, ʨʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʠʜʷʯʠʝ ʝʜʠʥʠʮʳ ʠ 

ʤʝʙʝʣʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʙʣʘʩʪʠ 

ʩʪʘʥʜʘʨʪʦʚ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ, ʤʘʪʝʨʠ-

ʘʣʦʚ ʠ ʦʪʜʝʣʢʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʮʚʝʪʘ ʙʳʣʠ ʧʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʪʝʡ 

ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦ ʜʘʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʫʜʦʙʥʘʷ, ʙʝʟʦʧʘʩʥʘʷ ʠ 

ʩʪʘʙʠʣʴʥʘʷ ʩʨʝʜʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʘʢ ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʠʝ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʜʝʪʝʡ ʜʦ-

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
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ʆʎɽʅʂɸ ʋʉʊʆʁʏʀɺʆʉʊʀ ʀ çɸɻʈɽʉʉʀɺʅʆʉʊʀè ʃɸʅɼʐɸʌʊʆɺ ʉɽɺɽʈʅʆʁ ʊɸʁɻʀ 

ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ, ʇɽʈɽʉɽʂɸɽʄʓʍ ʊʈɸʉʉʆʁ ɻɸɿʆʇʈʆɺʆɼɸ ʅɸɼʓʄ-ʇʋʅɻɸ 

 

ʄʘʨʘʭʪʘʥʦʚ ɺ.ʇ. 

ʉʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʵʢʦʣʦʛʠʠ ʉʝʚʝʨʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, 

 ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ 

 

Abstract 

Criteria for assessing the interaction of gas pipelines with the natural environment in the North of Western 

Siberia are proposed. The results of such assessment on the route of the main gas pipeline Nadym-Punga are 

presented. The main consequences of the construction and operation of the pipeline here are due to the increase in 

the area of swamps in the route strip and the destruction of soil around the pipeline. 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʣʦʞʝʥʳ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʘʟʦʧʨʦʚʦʜʦʚ ʩ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʦʡ ʥʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʦʡ ʦʮʝʥʢʠ ʥʘ ʫʯʘʩʪʢʝ ʪʨʘʩʩʝ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ʅʘʜʳʤ-

ʇʫʥʛʘ. ʆʩʥʦʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʧʨʦʚʦʜʘ ʟʜʝʩʴ ʦʙʫʩʣʦʚʣʝʥʳ ʚʦʟʨʘʩʪʘ-

ʥʠʝʤ ʧʣʦʱʘʜʠ ʙʦʣʦʪ ʚ ʧʦʣʦʩʝ ʪʨʘʩʩʳ ʠ ʨʘʟʨʫʰʝʥʠʝʤ ʦʙʚʘʣʦʚʳʚʘʶʱʝʛʦ ʛʨʫʥʪʘ ʚʦʢʨʫʛ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

 

Keywords: gas pipeline, natural environment, interaction, assessment, Western Siberia, Northern taiga. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʟʦʧʨʦʚʦʜ, ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʦʮʝʥʢʘ, ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ, ʉʝʚʝʨʥʘʷ 

ʪʘʡʛʘ.  

 

ʀʥʞʝʥʝʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʠ ʦʢʨʫʞʘʶʱʘʷ ʝʛʦ 

ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʩʫʱʝʩʪʚʫʶʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʚʟʘʠʤʦʚʣʠʷʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ ʩʦʩʪʦʷʥʠʷ ʦʙʦʠʭ ʵʪʠʭ çʩʦʩʪʘʚʣʷʶʱʠʭè ʧʨʠ-

ʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʍʘʨʘʢʪʝʨ ʵʪʦʡ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ ʠʤʝʥʥʦ ʧʨʠʨʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, 

ʧʦʩʢʦʣʴʢʫ ʝʡ ʧʨʠʩʫʱʝ ʥʝʩʨʘʚʥʝʥʥʦ ʙʦʣʴʰʝʝ ʨʘʟʥʦ-

ʦʙʨʘʟʠʝ ʩʚʦʡʩʪʚ. ʆʪʩʶʜʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʚ ʢʨʠʦʣʠʪʦ-

ʟʦʥʝ ï ʢʨʠʦʛʝʦʩʠʩʪʝʤ). ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʜʚʘ 

ʪʠʧʘ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʢʨʠʦʛʝʦʩʠʩʪʝʤ ï ʧʦ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʨʫʞʝ-

ʥʠʡ ʠ ʧʦ çʘʛʨʝʩʩʠʚʥʦʩʪʠè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʞʝ-

ʥʝʨʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ. ʏʪʦʙʳ ʪʘʢʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʙʳʣʠ ʦʙʲʝʢʪʠʚʥʳ, ʚ ʠʭ ʦʩʥʦʚʘʥʠʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦ-

ʣʦʞʝʥʳ ʢʘʢʠʝ-ʣʠʙʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʦʪʨʘʞʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʢʨʠʦʛʝʦ-

ʩʠʩʪʝʤ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʨʝʯʴ ʠʜʝʪ ʦ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʡ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ çʘʛʨʝʩʩʠʚʥʦʩʪʠè ʢʨʠʦ-

ʛʝʦʩʠʩʪʝʤ. 

ʇʦʢʘʟʘʪʝʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʣʘʥʜʰʘʬʪʦʚ ʢʨʠʦʣʠʪʦʟʦʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʘ-

ʟʦʪʨʘʥʩʧʦʨʪʥʳʤ ʩʠʩʪʝʤʘʤ 

ɼʣʷ ʥʘʩ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʢʘʟʘʪʝʣʠ, ʢʦ-

ʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ çʛʘʟʦ-

ʧʨʦʚʦʜ - ʦʢʨʫʞʘʶʱʘʷ ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘè [3]. ʇʨʠ 

ʵʪʦʤ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ: 

1) ʦʙʣʘʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʲʝʤʦʢ 

(ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ, ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ); 

2) ʦʪʨʘʞʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʝ ʚʝʜʫʱʝʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʚʦ ʚʩʝʭ ʪʠ-

ʧʘʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʧʨʦʚʦʜʦʚ (ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʢ ʪʝʭʥʦ-

ʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ); 

3) ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʛʘʟʦʧʨʦʚʦʜʘ (ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ çʘʛʨʝʩʩʠʚʥʦʩʪʠè ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʘʟʦʧʨʦʚʦʜʫ); 

4) ʚʳʨʘʞʘʪʴʩʷ ʦʙʱʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ, 

ʜʦʧʫʩʢʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʘ ʪʘʢʞʝ ʦʙʦʙʱʘʶʱʠʭ ʦʮʝʥʦʢ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ 

ʩʬʝʨʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚʝʜʫʱʠʤ ʧʨʠʨʦʜ-

ʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʘʢʪʠʚʠʟʠʨʫʶʱʠʤʩʷ ʥʘ ʪʨʘʩʩʘʭ ʤʘ-

ʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʷʚʣʷʝʪʩʷ ʟʘʙʦʣʘʯʠʚʘ-

ʥʠʝ, ʠʥʦʛʜʘ ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʧʦʜʪʦʧʣʝʥʠʝ (ʨʠʩ. 1). 

ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ.  
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ʈʠʩ. 1. ɿʘʙʦʣʦʯʝʥʥʳʡ ʫʯʘʩʪʦʢ ʪʨʘʩʩʳ ʛʘʟʦʧʨʦʚʦʜʘ ʅʘʜʳʤ-ʇʫʥʛʘ (ʬʦʪʦ ʘʚʪʦʨʘ) 

 

ɺʦ-ʧʝʨʚʳʭ, ʪʨʫʙʦʧʨʦʚʦʜ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 

ʧʨʝʛʨʘʜʦʡ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʩʪʦʢʫ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ 

ʪʝʤ ʩʘʤʳʤ ʠʟʤʝʥʠʪʴ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘ-

ʥʦʚʢʫ ʚ ʩʪʦʨʦʥʫ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɺʦ-

ʚʪʦʨʳʭ, ʥʝ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʲʝʤʘ ʛʨʫʥ-

ʪʦʚʳʭ ʚʦʜ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʪʨʘʥʰʝʠ, ʯʪʦ 

ʜʦʢʘʟʘʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ 

ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ ʩʪʦʢʘ [5]. ɺ- ʪʨʝʪʴʠʭ, ʜʘʞʝ ʙʫʜʫʯʠ ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʦ ʫʣʦʞʝʥ ʧʦʜ ʟʝʤʣʶ, ʪʨʫʙʦʧʨʦʚʦʜ ʤʦʞʝʪ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ 

ʩʪʦʢʫ ʧʨʠ ʚʩʧʣʳʪʠʠ ʪʨʫʙʳ ʠʟ ʪʨʘʥʰʝʠ ʠʣʠ ʞʝ ʧʦʜ-

ʥʷʪʠʠ ʚʚʝʨʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʝʬʦʨʤʘ-

ʮʠʡ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʦʪʩʳʧʘʥʥʳʡ ʚʳʰʝ ʜʥʝʚʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʦʙʚʘʣʦʚʳʚʘʶʱʠʡ ʪʨʫʙʦʧʨʦʚʦʜ ʛʨʫʥʪʦ-

ʚʳʡ ʚʘʣʠʢ ʠʣʠ ʞʝ ʩʘʤʘ ʪʨʫʙʘ (ʚ ʩʣʫʯʘʝ ʝʝ ʚʩʧʣʳʪʠʷ 

ʠʣʠ ʧʦʜʥʷʪʠʷ ʠʟ ʪʨʘʥʰʝʠ) ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝ-

ʥʠʶ ʩʥʝʛʘ ʧʨʠ ʚʝʪʨʦʚʦʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʙʣʠʟʠ 

ʛʘʟʦʧʨʦʚʦʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ 

ʫʚʣʘʞʥʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʢʦʥʝʮ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʨʝʦʣʦʚ ʦʪʪʘʠʚʘʥʠʷ ʚʦʢʨʫʛ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʚ ʣʴʜʠʩʪʳʭ ʛʨʫʥʪʘʭ ʪʝʨʤʦʢʘʨʩʪʦʚʳʤʠ 

ʧʨʦʩʘʜʢʘʤʠ ʠ ʦʙʚʦʜʥʝʥʠʝʤ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦ-

ʨʠʠ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘ-

ʥʦʚʢʠ, ʚʳʟʚʘʥʥʳʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʛʘʟʦʧʨʦʚʦʜʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʥʘ ʪʨʘʩʩʝ ʧʨʦʮʝʩʩʦʚ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʦʙ-

ʚʦʜʥʝʥʠʷ [1,3,9]. ɺ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʵʪʦʤʫ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʠ ʛʠʜʨʦʤʦʨ-

ʬʠʟʤ ʧʦʯʚ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʚʩʝʡ ʩʝʚʝʨʦʪʘʝʞʥʦʡ ʧʦʜ-

ʟʦʥʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [2]. 

 ʇʨʠ ʥʘʟʝʤʥʦʡ ʧʨʦʢʣʘʜʢʝ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦ-

ʮʝʩʩʦʤ, ʩʚʷʟʘʥʥʳʤ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʛʘʟʦʧʨʦʚʦʜʘ. 

ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʨʫʙʦʧʨʦʚʦʜ 

ʦʢʘʟʳʚʘʝʪ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʛʦ ʩʪʦʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʘ ʙʘʨʴʝʨʥʘʷ ʜʣʷ 

ʛʨʫʥʪʦʚʦʛʦ ʧʦʪʦʢʘ ʨʦʣʴ ʩʝʟʦʥʥʳʭ ʦʨʝʦʣʦʚ ʧʨʦʤʝʨ-

ʟʘʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʅʘ ʫʯʘʩʪʢʘʭ ʩʦ 

ʣʴʜʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʣʝʜʩʪʚʠʝʤ ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʉ ʫʯʝʪʦʤ ʩʢʘʟʘʥʥʦʛʦ, ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʣʘʥʜʰʘʬʪʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘ-

ʟʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘ-

ʟʘʪʝʣʴ ʂʙ, ʨʘʚʥʳʡ ʠʟʤʝʥʝʥʠʶ ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ï ʜʦʣʠ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚ ʧʦʣʦʩʝ ʪʨʘʩʩʳ ʛʘʟʦʧʨʦʚʦʜʘ: 
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ʛʜʝ S ʠ Sǋ ï ʧʣʦʱʘʜʴ ʙʦʣʦʪ ʚ ʧʦʣʦʩʝ ʪʨʘʩʩʳ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʥʘʨʫʰʝʥʥʳʭ ʫʩʣʦ-

ʚʠʷʭ, S0 ï ʧʣʦʱʘʜʴ ʧʦʣʦʩʳ ʪʨʘʩʩʳ, ʨʘʚʥʘʷ ʧʨʦʠʟʚʝ-

ʜʝʥʠʶ ʜʣʠʥʳ ʦʮʝʥʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʪʨʘʩʩʳ ʥʘ ʰʠ-

ʨʠʥʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ ʛʘʟʦʧʨʦʚʦʜʘ, ʢʦʪʦʨʘʷ 

ʜʣʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ʚ ʦʜʥʦʥʠʪʦʯʥʦʤ 

ʠʩʧʦʣʥʝʥʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [7, ʊʘʙʣʠʮʘ 1] ʧʨʠʥʠ-

ʤʘʝʪʩʷ ʨʘʚʥʦʡ 32 ʤ, ʘ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʥʠʪʦʢ ʙʦʣʝʝ 

ʦʜʥʦʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [8,ʊʘʙʣʠʮʘ 8], ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʦʡ ʩʫʤʤʝ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʥʠʪ-

ʢʘʤʠ 100 ʤ ʧʣʶʩ 32 ʤ. ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚʝʣʠ-

ʯʠʥʘ ʂʙ ʝʩʪʴ ʨʘʟʥʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʘʞʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʮʝʩʩʦʤ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʜʦ ʠ ʧʦʩʣʝ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʦʮʝʥʢʠ çʘʛʨʝʩʩʠʚʥʦʩʪʠè ʢʨʠʦʛʝʦʩʠʩʪʝʤ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʪʦʷ-

ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʛʘʟʦʧʨʦ-

ʚʦʜʘ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʵʣʝʤʝʥʪʫ, 

ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʦʪ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʝʨʝʩʝʢʘʝ-

ʤʦʡ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ. ʊʘʢʠʤ ʵʣʝʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʛʨʫʥʪʦʚʦʝ ʦʙʚʘʣʦʚʘʥʠʝ [3]. ɺʦʟʜʝʡʩʪʚʠʝ 

ʂɻʉ ʥʘ ʦʙʚʘʣʦʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʨʘʟʚʠ-

ʚʘʶʱʠʝʩʷ ʚ ʧʦʣʦʩʝ ʪʨʘʩʩʳ ʛʘʟʦʧʨʦʚʦʜʘ: ʟʘʙʦʣʘʯʠ-

ʚʘʥʠʝ ʠ ʦʙʚʦʜʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ; ʵʨʦʟʠʶ; ʨʘʟʤʳʚʘ-

ʶʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʳʭ ʠ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ; ʧʫ-

ʯʝʥʠʝ ʠ ʧʨʦʩʘʜʢʫ ʣʴʜʠʩʪʳʭ ʛʨʫʥʪʦʚ; ʤʦʨʦʟʦʙʦʡʥʦʝ 
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ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʛʨʫʥʪʦʚ. ʃʘʥʜʰʘʬʪʥʘʷ ʦʙʫʩʣʦʚ-

ʣʝʥʥʦʩʪʴ ʦʪʤʝʯʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ 

ʪʦʛʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ (ʨʘʟʨʫʰʝʥʠʝ) ʛʨʫʥʪʦʚʦʛʦ ʦʙʚʘ-

ʣʦʚʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 

ʣʘʥʜʰʘʬʪʘ, ʧʝʨʝʩʝʢʘʝʤʦʛʦ ʪʨʘʩʩʦʡ ʛʘʟʦʧʨʦʚʦʜʘ, ʘ 

ʦʮʝʥʢʫ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʛʘʟʦʧʨʦʚʦʜʫ [3]. 

ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘ-

ʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʲʝʤʦʢ, ʩʦʩʪʦʷʥʠʝ ʛʨʫʥʪʦʚʦʛʦ 

ʦʙʚʘʣʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ ʜʘʞʝ ʥʘ ʩʨʝʜʥʝ-

ʤʘʩʰʪʘʙʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʬʦʪʦʩʥʠʤʢʘʭ ʧʨʠ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠʠ ʩʲʝʤʢʠ. 

ʇʦʵʪʦʤʫ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪʘʭ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʛʨʫʥʪʦʚʦʛʦ ʦʙʚʘʣʦʚʘʥʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʂʪ, ʯʠʩ-

ʣʝʥʥʦ ʨʘʚʥʳʡ ʜʦʣʠ ʫʯʘʩʪʢʦʚ ʪʨʘʩʩʳ ʛʘʟʦʪʨʘʥʩʧʦʨʪ-

ʥʦʡ ʩʠʩʪʝʤʳ ʩ ʨʘʟʨʫʰʝʥʥʳʤ ʦʙʚʘʣʦʚʘʥʠʝʤ: 

ʂʪ = %100
L
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ʛʜʝ Lǋ ï ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʜʦʣʴ ʪʨʘʩʩʳ ʫʯʘʩʪʢʦʚ 

ʩ ʨʘʟʨʫʰʝʥʥʳʤ ʦʙʚʘʣʦʚʘʥʠʝʤ (ʦʛʦʣʝʥʥʦʡ ʪʨʫʙʦʡ), 

L ï ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʩʝʡ ʪʨʘʩʩʳ. ʇʦʢʘʟʘʪʝʣʴ ʂʪ ʤʦ-

ʞʝʪ ʩʣʫʞʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

çʘʛʨʝʩʩʠʚʥʦʩʪʠè ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʘ-

ʟʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

çʘʛʨʝʩʩʠʚʥʦʩʪʠè ʣʘʥʜʰʘʬʪʦʚ, ʧʝʨʝʩʝʢʘʝʤʳʭ ʤʘʛʠ-

ʩʪʨʘʣʴʥʳʤ ʛʘʟʦʧʨʦʚʦʜʦʤ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ (1420 

ʤʤ) ʅʘʳʤ-ʇʫʥʛʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʥʘ ʫʯʘʩʪʢʝ ʪʨʘʩʩʳ ʛʘʟʦʧʨʦʚʦʜʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

ʦʢʦʣʦ 120 ʢʤ ʚʜʦʣʴ ʨ. ʃʦʥʛ-ʖʛʘʥ ï ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ 

ʨ. ʅʘʜʳʤ (ʨʠʩ. 1).  

ʃʘʥʜʰʘʬʪʳ ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʭ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʚʙʣʠʟʠ 65Á 

ʩ. ʰ., ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ɿʘʧʘʜʥʦʡ ʉʠ-

ʙʠʨʠ. ɺ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠ-

ʪʦʨʠʷ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʅʘʜʳʤ-ʇʫʨ-ʊʘʟʦʚʩʢʦʡ ʧʨʦ-

ʚʠʥʮʠʠ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʣʘʥʜʰʘʬʪʦʚ [6]. ʈʘʡʦʥ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʛʦʚʦʣʥʠ-

ʩʪʫʶ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʨʘʚʥʠʥʫ, ʩʣʘʙʦ 

ʥʘʢʣʦʥʝʥʥʫʶ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʜʦʣʠʥʝ ʨ. 

ʅʘʜʳʤ (ʨʠʩ. 2).  

ʅʘ ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʥʦ-ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʜʝ-

ʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʪʝʨʨʠʪʦʨʠʠ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 13 ʪʠʧʦʚ ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʨʘʟʦ-

ʚʘʥʠʡ ʠʣʠ ʢʨʠʦʛʝʦʩʠʩʪʝʤ (ʂɻʉ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʩʦʙʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʯʠʱ. ʀʟʫʯʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘ-

ʥʠʡ ʧʦʜ ʨʘʙʦʯʠʝ ʯʝʨʪʝʞʠ ʛʘʟʦʧʨʦʚʦʜʘ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦʙ ʦʜʥʦʦʙʨʘʟʠʠ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʪʠʧʘ ʂɻʉ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʚʣʠʷʚʰʠʭ ʥʘ ʪʝʭ-

ʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʡ 

 

 
ʈʠʩ. 1. ʂʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʪʝʨʨʠʪʦʨʠʠ, ʧʝʨʝʩʝʢʘʝʤʦʡ ʫʯʘʩʪʢʦʤ ʪʨʘʩʩʳ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ 

ʅʘʜʳʤ-ʇʫʥʛʘ 

 

ʩʠʩʪʝʤʳ (ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚ, 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʤʝʨʟʣʳʭ ʧʦʨʦʜ, ʫʢʣʦʥʦʚ ʤʝʩʪʥʦʩʪʠ). ʂʨʦʤʝ ʪʦʛʦ, 

ʦʜʥʦʨʦʜʥʘ ʣʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʪʠʭ ʪʝʨʨʠʪʦ-

ʨʠʡ ī ʩʭʦʜʥʳ ʪʠʧʳ ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʧʦʜʯʠʥʝʥʥʳʭ 

ʫʨʦʯʠʱ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩ-

ʩʠʬʠʮʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ 
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ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʣʘʥʜʰʘʬʪʥʳʝ ʝʜʠʥʠʮʳ ʚ ʨʘʥʛʝ 

ʚʠʜʘ ʣʘʥʜʰʘʬʪʘ [4]. ʕʪʠ ʚʠʜʳ ʣʘʥʜʰʘʬʪʦʚ ʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʥʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʢʨʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʊʘʤ 

ʣʘʥʜʰʘʬʪʳ (ʂɻʉ) ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʧʨʠʟʥʘʢʫ ʧʨʠ-

ʫʨʦʯʝʥʥʦʩʪʠ ʢ ʧʷʪʠ ʨʘʟʣʠʯʥʳʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʤ ʫʨʦʚʥʷʤ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝ-

ʨʠʦʜʳ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ (ʦʪ ʩʨʝʜʥʝʛʦ ʧʣʝʡ-

ʩʪʦʮʝʥʘ ʜʦ ʩʦʚʨʝʤʝʥʥʦʩʪʠ) ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʘʛʝʥʪʦʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʨʝʣʴʝʬʦʦʙʨʘ-

ʟʦʚʘʥʠʷ ʠ ʩʣʦʞʝʥʥʳʤ ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʪʠʧʘʤʠ ʨʳʭʣʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ.  

ʊʘʙʣʠʮʘ1 

ʂʨʠʦʛʝʦʩʠʩʪʝʤʳ (ʂɻʉ) ʚ ʨʘʥʛʝ ʚʠʜʦʚ ʣʘʥʜʰʘʬʪʦʚ  

ɻʝʦʣʦʛʦ-ʛʝʦʤʦʨ-

ʬʦʣʦʛʠ-ʯʝʩʢʠʝ 

ʫʨʦʚʥʠ, ʚʦʟʨʘʩʪ 

ʂɻʉ ʠ ʠʭ ʣʘʥʜʰʘʬʪʥʘʷ ʠ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʀʥʜʝʢʩ 

ʂɻʉ 

ʇʨʠʙʨʝʞʥʦ-ʤʦʨ-

ʩʢʘʷ ʘʙʨʘʟʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ 

ʨʘʚʥʠʥʘ, QII
2-4  

 

ʇʦʣʦʛʦ-ʭʦʣʤʠʩʪʘʷ ʜʨʝʥʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʨʘʚʥʠʥʳ, ʩʠʣʴʥʦ ʠ ʩʨʝʜʥʝ ʨʘʩʯʣʝʥʝʥʥʘʷ 

ʜʦʣʠʥʘʤʠ ʨʫʯʴʝʚ, ʩ ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʤʠ ʢʫʩʪʘʨʥʠʯʢʦʚʳʤʠ ʣʝʩʘʤʠ ʠ 

ʨʝʜʢʦʣʝʩʴʷʤʠ, ʩʣʦʞʝʥʥʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʛʣʠʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ. ʄʥʦʛʦʣʝʪ-

ʥʝʤʝʨʟʣʳʝ ʧʦʨʦʜʳ (ʄʄʇ) ʦʪʩʫʪʩʪʚʫʶʪ. ʄʦʱʥʦʩʪʴ ʩʝʟʦʥʥʦʤʝʨʟʣʦʛʦ ʩʣʦʷ (ʉʄʉ) 

ʩʦʩʪʘʚʣʷʝʪ 1,7ï2,3 ʤ. 

1 

ʇʦʣʦʛʦʚʦʣʥʠʩʪʘʷ ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʨʘʚʥʠʥʳ, ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʘʷ ʜʦʣʠ-

ʥʘʤʠ ʨʫʯʴʝʚ ʠ ʣʦʞʙʠʥʘʤʠ ʩʪʦʢʘ, ʟʘʥʷʪʘʷ ʨʝʜʢʦʩʪʦʡʥʳʤʠ ʟʘʙʦʣʘʯʠʚʘʶʱʠʤʠʩʷ 

ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ ʣʝʩʘʤʠ ʠ ʨʝʜʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʯʝʨʝʜʫʶʪʩʷ ʩ ʟʘʙʦʣʦʯʝʥ-

ʥʳʤʠ ʙʝʟʣʝʩʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʠ ʩʣʦʞʝʥʥʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩ-

ʯʘʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʤʝʩʪʘʤʠ ʧʝʨʝʢʨʳʪʳʤʠ ʪʦʨʬʦʤ, ʧʦʜ ʢʦʪʦʨʳʤ ʚʩʪʨʝʯʘʶʪʩʷ. 

ʄʄʇ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ī0,1 õ ī0,2 0ʉ. ɼʦʣʷ ʤʝʨʟʣʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 1ï8 %, 

ʤʦʱʥʦʩʪʴ ʄʄʇ ʥʘ ʥʠʭ ʨʘʚʥʘ 5ï10 ʤ, ʩʦʜʝʨʞʘʥʠʝ ʚʠʜʠʤʦʛʦ ʣʴʜʘ 10ï16 %.. ʄʦʱ-

ʥʦʩʪʴ ʉʄʉ 0,8ï1,3 ʤ. ʄʦʱʥʦʩʪʴ ʩʝʟʦʥʥʦʪʘʣʦʛʦ ʩʣʦʷ (ʉʊʉ) ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʤʝʨʟʣʦ-

ʪʦʡ ʩʦʩʪʘʚʣʷʝʪ 0,6ï0,8 ʤ. ʄʝʩʪʘʤʠ ʧʨʦʷʚʣʷʝʪʩʷ ʩʣʘʙʳʡ ʪʝʨʤʦʢʘʨʩʪ.  

2 

ʇʣʦʩʢʠʝ ʥʝ ʜʨʝʥʠʨʦʚʘʥʥʳʝ ʢʦʯʢʦʚʘʪʳʝ ʟʘʪʦʨʬʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʪʦʨʬʷʥʠʢʘʤʠ ʠ ʙʦʣʦʪʘʤʠ. ʇʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʪ ʪʦʨʬ, ʧʝʨʝʢʨʳʚʘʶʱʠʡ ʩʫʛʣʠʥʢʠ, 

ʩʫʧʝʩʠ ʠ ʧʝʩʢʠ (ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ). ʄʄʇ ʟʘʥʠ-

ʤʘʶʪ ʦʪ 16 ʜʦ 100% (ʚ ʩʨʝʜʥʝʤ 55%) ʧʣʦʱʘʜʠ. ʄʦʱʥʦʩʪʴ 25ï30 ʤ, ʩʦʜʝʨʞʘʥʠʝ 

ʚʠʜʠʤʦʛʦ ʣʴʜʘ ʚ ʪʦʨʬʝ 100ï300%, ʚ ʩʫʛʣʠʥʢʘʭ ʠ ʩʫʧʝʩʷʭ 27ï28%, ʚ ʧʝʩʢʘʭ ʤʘʩ-

ʩʠʚʥʘʷ ʢʨʠʦʛʝʥʥʘʷ ʪʝʢʩʪʫʨʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʄʄʇ ī0,2 õ ī0,3 0ʉ. ʉʊʉ = 0,6ï0,8 ʤ; 

ʉʄʉ = 1,7ï2,7 ʤ. ʄʝʩʪʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʳʡ ʪʝʨʤʦʢʘʨʩʪ. 

3 

ʆʟʝʨʥʦ-ʘʣʣʁʚʠ-

ʘʣʴʥʘʷ ʨʘʚʥʠʥʘ, 

QIII  

ʂʨʘʝʚʘʷ ʜʨʝʥʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʨʘʚʥʠʥʳ, ʨʘʩʯʣʝʥʝʥʥʘʷ ʜʦʣʠʥʘʤʠ ʥʝʙʦʣʴʰʠʭ ʨʫ-

ʯʴʝʚ, ʩ ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʤʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʤʠ 

ʣʝʩʘʤʠ, ʩʣʦʞʝʥʥʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʘʣʳʤʠ ʧʝʩʢʘʤʠ, ʢʦʪʦʨʳʝ ʤʝʩʪʘʤʠ ʧʝʨʝ-

ʢʨʳʪʳ ʤʘʣʦʤʦʱʥʳʤʠ (ʜʦ 1 ʤ) ʩʫʧʝʩʷʤʠ. ʌʨʘʛʤʝʥʪʘʨʥʦ (ʦʢʦʣʦ 2% ʦʙʱʝʡ ʧʣʦ-

ʱʘʜʠ) ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʣʝʛʘʝʪ ʪʦʨʬ ʤʦʱʥʦʩʪʴ ʜʦ 2 ʤ. ʊʘʤ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʤʦʱ-

ʥʳʝ (ʜʦ 10 ʤ) ʄʄʇ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ī0,1 õ ī0,2 0ʉ, ʩʦʜʝʨʞʘʥʠʝʤ ʣʴʜʘ ʚ ʩʫʧʝʩʷʭ 

ʦʪ 9 ʜʦ 27% ʠ ʚ ʪʦʨʬʝ ʙʦʣʝʝ 100%. ʄʦʱʥʦʩʪʴ ʉʊʉ 0,5ï0,6 ʤ; ʉʄʉ 1,7ï2,7 ʤ. 

1ʘ 

ʉʣʘʙʦʨʘʩʯʣʝʥʝʥʥʳʝ, ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʳʝ ʤʝʞʜʫʨʝʯʴʷ ʩ ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ 

ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʤʦʭʦʚʳʤʠ ʟʘʙʦʣʘʯʠʚʘʶʱʠʤʠʩʷ ʨʝʜʢʦʣʝʩʴʷʤʠ ʥʘ ʪʘʣʳʭ ʧʝʩʢʘʭ, 

ʤʝʩʪʘʤʠ ʧʝʨʝʢʨʳʪʳʭ ʤʘʣʦʤʦʱʥʳʤʠ (ʜʦ 2 ʤ) ʩʫʧʝʩʷʤʠ, ʠ ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʛʨʷ-

ʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʤʠ ʙʦʣʦʪʘʤʠ ʠ ʤʘʣʦʤʦʱʥʳʤʠ (ʜʦ 1,5ï2,0 ʤ) ʪʦʨʬʷʥʠʢʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʧʦʜʩʪʠʣʘʶʪʩʷ ʤʘʣʦʣʴʜʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʨʝʞʝ ʩʫʧʝʩʷʤʠ. ʄʄʇ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʥʘ ʪʦʨʬʷʥʠʢʘʭ ʠ ʥʘ ʛʨʷʜʘʭ ʛʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʭ ʙʦʣʦʪ. ɼʦʣʷ ʠʭ ʧʣʦʱʘʜʠ 

ʤʝʥʷʝʪʩʷ (ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ) ʦʪ 0 ʜʦ 37% (ʚ ʩʨʝʜʥʝʤ 4%). 

ʄʦʱʥʦʩʪʴ ʄʄʇ 13ï20 ʤ, ʪʝʤʧʝʨʘʪʫʨʘ ī0,2 õ ī0,5 0ʉ. 

2ʘ 

ʇʣʦʩʢʠʝ ʟʘʙʦʣʦʯʝʥʥʳʝ ʢʦʯʢʦʚʘʪʳʝ ʟʘʪʦʨʬʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʣʦʩʢʦʙʫʛʨʠ-

ʩʪʳʝ ʪʦʨʬʷʥʠʢʠïʫʯʘʩʪʢʠ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʄʄʇ, ʠʩʯʝʟʘʶ-

ʱʠʭ ʣʠʰʴ ʧʦʜ ʦʟʝʨʘʤʠ ʠ ʢʨʫʧʥʳʤʠ ʤʦʯʘʞʠʥʘʤʠ. ɼʦʣʷ ʤʝʨʟʣʳʭ ʫʯʘʩʪʢʦʚ 60ï

100% (ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 80%). ʄʦʱʥʦʩʪʴ ʄʄʇ ʦʪ 10 ʜʦ 100 ʤ. ʊʝʤʧʝʨʘʪʫʨʘ ī0,4 

õ ī1,6 0ʉ. ʇʦʜ ʩʠʣʴʥʦʣʴʜʠʩʪʳʤ ʪʦʨʬʦʤ ʟʘʣʝʛʘʶʪ ʣʴʜʠʩʪʳʝ ʧʳʣʝʚʘʪʳʝ ʧʝʩʢʠ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʩʣʦʝʚ ʠ ʣʠʥʟ ʣʴʜʘ ʦʢʦʣʦ 10%. ʉʊʉ ʚ ʪʦʨʬʝ 0,6ï0,9 ʤ. ʉʄʉ ʥʘ 

ʫʯʘʩʪʢʘʭ ʪʘʣʠʢʦʚ (ʥʘ ʤʦʯʘʞʠʥʘʭ) 1,2ï1,6 ʤ. ɸʢʪʠʚʥʳ ʪʝʨʤʦʢʘʨʩʪ, ʤʦʨʦʟʦʙʦʡʥʦʝ 

ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʨʬʘ ʠ ʩʝʟʦʥʥʦʝ ʧʫʯʝʥʠʝ ʛʨʫʥʪʘ ʥʘ ʤʦʯʘʞʠʥʘʭ. 

3ʘ 
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I ʠ II  ʥʘʜʧʦʡʤʝʥ-

ʥʳʝ ʪʝʨʨʘʩʳ ʨ. 

ʃʦʥʛ-ʖʛʘʥ, QIIIï

QIV  

 

ʇʨʠʙʨʦʚʦʯʥʳʝ ʠ ʪʳʣʦʚʳʝ ʜʨʝʥʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʪʝʨʨʘʩ ʩ ʩʦʩʥʦʚʳʤʠ ʠ ʝʣʦʚʦ-

ʢʝʜʨʦʚʦ-ʙʝʨʝʟʦʚʳʤʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʣʠʱʘʡʥʠʢʦʚʳʤʠ ʣʝʩʘʤʠ ʠ ʨʝʜʢʦʣʝʩʴʷʤʠ ʥʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʘʣʳʭ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ. ʄʄʇ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʰʴ ʥʘ ʬʨʘʛ-

ʤʝʥʪʘʨʥʳʭ (ʦʢʦʣʦ 1 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ) ʫʯʘʩʪʢʘʭ ʩ ʪʦʨʬʷʥʦ-ʤʦʭʦʚʳʤ ʧʦʢʨʦ-

ʚʦʤ. ʍʘʨʘʢʪʝʨ ʄʄʇ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʝʣʘʭ ʂɻʉ ʪʠʧʘ 1ʘ (ʩʤ. ʚʳʰʝ).  

10 

ʇʣʦʩʢʠʝ ʠ ʧʦʣʦʛʦʚʦʣʥʠʩʪʳʝ ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘ-

ʩʪʝʡ ʪʝʨʨʘʩ ʩ ʟʘʙʦʣʘʯʠʚʘʶʱʠʤʠʩʷ ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʤʠ ʠ ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʤʠ ʨʝʜʢʦʣʝʩʴʷʤʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʝʩʢʠ, ʘ ʪʘʢʞʝ 

ʧʝʩʢʠ, ʧʝʨʝʢʨʳʪʳʝ ʩʫʧʝʩʷʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʧʣʦʱʘʜʠ (ʚ ʩʨʝʜ-

ʥʝʤ ʦʢʦʣʦ 2%) ʫʯʘʩʪʢʠ ʩʣʦʞʝʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʨʬʦʤ ʤʦʱʥʦʩʪʴʶ ʜʦ 2,5ï3,0 ʤ, 

ʧʦʜ ʢʦʪʦʨʳʤ ʟʘʣʝʛʘʶʪ ʄʄʇ ʤʦʱʥʦʩʪʴʶ ʜʦ 20 ʤ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ ī0,5 0ʉ. ʆʪ-

ʪʘʠʚʘʥʠʝ ʥʘ ʤʝʨʟʣʳʭ ʫʯʘʩʪʢʘʭ (ʚ ʪʦʨʬʝ) ʩʦʩʪʘʚʣʷʝʪ 0,5ï0,7 ʤ, ʟʠʤʥʝʝ ʧʨʦʤʝʨʟʘ-

ʥʠʝ ʚ ʦʩʪʘʣʴʥʳʭ ʤʝʩʪʘʭ ʤʝʥʷʝʪʩʷ ʦʪ 1,2 ʤ ʚ ʩʫʛʣʠʥʢʘʭ ʜʦ 2,2 ʤ ʚ ʧʝʩʢʘʭ. 

11 

ʇʦʡʤʳ ʨʝʢ, QIV  

 

ɼʦʣʠʥʳ ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ ï ʢʦʯʢʦʚʘʪʳʝ, ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʳʝ, ʩ ʠʚʥʷʢʦʚʦ-ʙʝʨʝ-

ʟʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ. ʆʢʦʣʦ 60% ʪʝʨʨʠʪʦʨʠʠ ʩʣʦʞʝʥʦ ʧʝʩʢʘʤʠ, ʦʢʦʣʦ 30% - ʧʝʩ-

ʢʘʤʠ, ʧʝʨʝʢʨʳʪʳʤʠ ʪʦʨʬʦʤ ʤʦʱʥʦʩʪʴʶ ʜʦ 2,0 ʤ, ʦʢʦʣʦ 10% - ʧʝʩʢʘʤʠ, ʧʝʨʝʢʨʳ-

ʪʳʤʠ ʩʫʧʝʩʴʶ ʤʦʱʥʦʩʪʴʶ ʜʦ 3 ʤ. ʇʦʣʦʚʠʥʘ ʧʣʦʱʘʜʠ ʟʘʥʷʪʘ ʄʄʇ ʤʦʱʥʦʩʪʴʶ 

ʜʦ 20 ʤ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ī0,1 õ ī0,6 0ʉ. ʉʦʜʝʨʞʘʥʠʝ ʚʠʜʠʤʳʭ ʣʝʜʷʥʳʭ ʚʢʣʶʯʝʥʠʡ 

ʚ ʩʫʧʝʩʠ ʜʦʩʪʠʛʘʝʪ 37%. ɺ ʪʦʨʬʝ ʩʠʣʴʥʦ ʣʴʜʠʩʪʘʷ ʘʪʘʢʩʠʪʦʚʘʷ ʢʨʠʦʛʝʥʥʘʷ ʪʝʢ-

ʩʪʫʨʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʣʴʜʘ ʜʦ 300 %. ʉʊʉ ʥʘ ʪʦʨʬʝ 0,5 ʤ, ʚ ʩʫʧʝʩʠ 1,2 ʤ. ʉʄʉ ʚ 

ʧʝʩʢʘʭ ʜʦʩʪʠʛʘʝʪ 2,7 ʤ.  

6 

ʇʦʡʤʘ ʢʨʫʧʥʳʭ ʚʦʜʦʪʦʢʦʚ ï ʧʦʣʦʛʦ ʛʨʠʚʠʩʪʘʷ, ʤʝʩʪʘʤʠ ʧʣʦʩʢʘʷ, ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʧʦʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʢʝʜʨʦʚʦ-ʝʣʦʚʳʤʠ ʩ ʧʨʠʤʝʩʴʶ ʣʠʩʪʚʝʥʥʠʮʳ ʠ ʙʝʨʝʟʳ ʢʫ-

ʩʪʘʨʥʠʯʢʦʚʦ-ʤʦʭʦʚʳʤʠ ʣʝʩʘʤʠ ʠ ʪʨʘʚʷʥʦ-ʤʦʭʦʚʳʭ ʠ ʛʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʭ ʙʦ-

ʣʦʪ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʝʩʪʨʦʝ: ʯʝʨʝʜʫʶʪʩʷ ʫʯʘʩʪʢʠ, ʩʣʦʞʝʥʥʳʝ ʧʝʩʢʘʤʠ, 

ʧʝʩʢʘʤʠ, ʧʝʨʝʢʨʳʪʳʤʠ ʩʫʧʝʩʴʶ ʠʣʠ ʪʦʨʬʦʤ, ʘ ʪʘʢʞʝ ʤʦʱʥʳʝ (ʜʦ 5 ʤ ʠ ʙʦʣʝʝ) 

ʪʦʨʬʷʥʠʢʠ. ʇʦʩʣʝʜʥʠʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʙʦʣʦʪʘʭ. ʄʄʇ ʤʦʱʥʦʩʪʴʶ ʜʦ 10ï15 ʤ, ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʦʣʦ ī0,1 0ʉ ʧʨʠʫʨʦʯʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳ-

ʰʝʥʥʳʤ ʫʯʘʩʪʢʘʤ ʛʨʠʚ, ʩʣʦʞʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʣʦ ʣʴʜʠʩʪʳʤʠ ʧʝʩʢʘʤʠ. 

ʉʊʉ ʟʜʝʩʴ ʜʦʩʪʠʛʘʝʪ 1,2 ʤ. 

20 

ʆʟʝʨʥʦ-ʙʦʣʦʪ-

ʥʳʝ ʢʦʪʣʦʚʠʥʳ, 

QIIIïQIV  

 

ʇʣʦʩʢʦ- ʠ ʚʳʧʫʢʣʦ-ʙʫʛʨʠʩʪʳʝ ʪʦʨʬʷʥʠʢʠ, ʩ ʣʦʞʙʠʥʘʤʠ ʩʪʦʢʘ, ʩ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʪʦʨʬʷʥʠʢʦʚ ʠ ʪʨʘʚʷʥʦ-ʤʦʭʦʚʳʤʠ ʤʦʯʘʞʠʥ. 

ʉʧʣʦʰʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʄʄʇ ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ʤ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ ī0,9 Ǔʉ. 

ʊʦʨʬ ʤʦʱʥʦʩʪʴʶ ʜʦ 2 ï 3 ʤ ʧʦʜʩʪʠʣʘʝʪʩʷ ʩʠʣʴʥʦ ʣʴʜʠʩʪʳʤʠ ʩʫʧʝʩʷʤʠ ʠ ʩʫʛʣʠʥ-

ʢʘʤʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʣʝʜʷʥʳʭ ʚʢʣʶʯʝʥʠʡ ʜʦ 50% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦʨʦʜʳ. ʉʊʉ 

0,4ï0,6 ʤ. ɺ ʤʝʞʙʫʛʨʦʚʳʭ ʧʦʥʠʞʝʥʠʷʭ ʧʨʦʷʚʣʷʝʪʩʷ ʪʝʨʤʦʢʘʨʩʪ, ʥʘ ʙʫʛʨʘʭ ï ʤʦ-

ʨʦʟʦʙʦʡʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ 

4 

ʅʠʟʠʥʥʳʝ ʠ ʧʝʨʝʭʦʜʥʳʝ ʙʦʣʦʪʘ ʠ ʟʘʨʘʩʪʘʶʱʠʝ ʦʟʝʨʘ ʩ ʪʨʘʚʷʥʦ-ʤʦʭʦʚʳʤʠ ʩʦʦʙ-

ʱʝʩʪʚʘʤʠ. ɿʘʥʷʪʳ ʪʘʣʳʤʠ ʛʨʫʥʪʘʤʠ, ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʨʬ ʤʦʱʥʦʩʪʴʶ 

ʜʦ 2 ʤ, ʧʦʜʩʪʠʣʘʝʤʳʡ ʧʝʩʢʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ 

7 

ɻʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʡ ʠ ʛʨʷʜʦʚʦ-ʦʟʝʨʢʦʚʳʡ ʢʦʤʧʣʝʢʩ ʩ ʩʦʯʝʪʘʥʠʝʤ ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʛʨʷʜ ʠ ʪʨʘʚʷʥʦ-ʤʦʭʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʤʦʯʘʞʠʥ. 

ʇʨʝʦʙʣʘʜʘʶʪ ʩʫʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʝʨʝʢʨʳʪʳʝ ʪʦʨʬʦʤ ʤʦʱʥʦ-

ʩʪʴʶ ʜʦ 2,0 ʤ. ʄʄʇ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʫʰʝʥʥʳʭ, ʧʦʚʳʰʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʤʝʞʜʫ ʦʟʝʨʘʤʠ ʠ ʙʦʣʦʪʘʤʠ (ʦʢʦʣʦ 15% ʦʙʱʝʡ ʧʣʦʱʘʜʠ). ʄʦʱʥʦʩʪʴ 

ʄʄʇ 10ï20 ʤ, ʪʝʤʧʝʨʘʪʫʨʘ ī0,1 õ ī0,6 Ǔʉ. ʄʦʱʥʦʩʪʴ ʉʊʉ 0,5ï0,7 ʤ, ʉʄʉ 1,0ï

1,3 ʤ.  

14 

 

ʅʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʧʨʦʬʠʣʝʡ ʧʦʜ ʨʘʙʦʯʠʝ 

ʯʝʨʪʝʞʠ ʛʘʟʦʧʨʦʚʦʜʘ, ʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʭʥʠʯʝ-

ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʦʨʫʞʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʵʪʠ ʦʪʦʙ-

ʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.  
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ʈʠʩ. 3. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʣʘʥʜʰʘʬʪʦʚ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 ʧʝʩʦʢ  ʩʫʧʝʩʴ  ʩʫʛʣʠʥʦʢ  ʪʦʨʬ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʩʣʦʷ ʛʨʫʥʪʘ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʣʠʪʦʣʦʛʠʠ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʚʳʩʦʪʘ ʚʩʝʡ 

ʩʪʨʦʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʘʥʥʦʤʫ ʚʠʜʫ ʣʘʥʜ-

ʰʘʬʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5 ʤʝʪʨʘʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ çʘʛʨʝʩ-

ʩʠʚʥʦʩʪʠè ʣʘʥʜʰʘʬʪʦʚ 

ʊʠʧʳ ʂɻʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣ. 1, ʨʘʟʣʠʯʘ-

ʶʪʩʷ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

(ʣʠʪʦʣʦʛʠʷ, ʚʣʘʞʥʦʩʪʴ ʠ ʣʴʜʠʩʪʦʩʪʴ ʛʨʫʥʪʦʚ, ʛʣʫ-

ʙʠʥʘ ʠʭ ʦʪʪʘʠʚʘʥʠʷ-ʧʨʦʤʝʨʟʘʥʠʷ, ʨʝʣʴʝʬ, ʧʦʯ-

ʚʝʥʥʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʤʦʱʥʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʩʥʝʛʘ), ʦʧʨʝ-

ʜʝʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦʡ ʠ 

ʪʝʭʥʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʇʊʉ ʚ ʧʦʣʦʩʝ ʪʨʘʩʩʳ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʘʟ-

ʣʠʯʥʳʝ ʂɻʉ ʦʙʣʘʜʘʶʪ ʨʘʟʥʳʤʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ 

çʘʛʨʝʩʩʠʚʥʦʩʪʴʶè. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʵʪʠʭ ʩʚʦʡʩʪʚ ʂɻʉ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝ-

ʰʠʬʨʠʨʦʚʘʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ (1:5000) ʘʵʨʦ-

ʬʦʪʦʩʥʠʤʢʦʚ ʫʯʘʩʪʢʘ ʪʨʘʩʩʳ ʛʘʟʦʧʨʦʚʦʜʘ ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʴʶ 120 ʢʤ, ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʂʙ, ʠ ʂʪ. ɺ ʥʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʙʳʣʠ 
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ʩʥʠʤʢʠ 1977 ʠ 1979 ʛʛ. ʅʘ ʵʪʠʭ ʩʥʠʤʢʘʭ ʠʟʦʙʨʘ-

ʞʝʥʳ ʪʨʠ ʥʠʪʢʠ ʛʘʟʦʧʨʦʚʦʜʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝ-

ʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʯʝʨʝʟ 1, 2, 3, 4 ʠ 5 ʣʝʪ ʦʪ 

ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʘʟʦʧʨʦʚʦʜʘ. 

ʇʦʢʘʟʘʪʝʣʴ ʂʙ ʚ ʧʝʨʚʳʝ 1ī2 ʛʦʜʘ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ, ʘ ʟʘʪʝʤ ʨʝʟʢʦ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʜʦ ʥʫʣʝʚʳʭ (ʠʣʠ ʙʣʠʟʢʠʭ ʢ ʥʠʤ) ʟʥʘʯʝʥʠʡ ʯʝ-

ʨʝʟ 3ī5 ʣʝʪ. ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʂɻʉ ʧʦ ʩʪʝʧʝʥʠ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʟʥʘʯʝʥʠʡ 

ʂʙ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʚʳʜʝʣʷ-

ʶʪʩʷ 4 ʢʘʪʝʛʦʨʠʠ ʂɻʉ ʧʦ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ: ʫʩʪʦʡʯʠʚʳʝ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʝ, ʥʝʫʩʪʦʡʯʠʚʳʝ, ʢʨʘʡʥʝ ʥʝʫʩʪʦʡ-

ʯʠʚʳʝ. 

 

 
ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʂʙ ʚʦ ʚʨʝʤʝʥʠ. ɻʨʫʧʧʳ ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʝʭʥʦʛʝʥ-

ʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ: ʘ) ï ʫʩʪʦʡʯʠʚʳʝ, ʙ) ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʝ, ʚ) ï ʥʝʫʩʪʦʡʯʠʚʳʝ, ʛ) ï ʚʝʩʴʤʘ ʥʝ-

ʫʩʪʦʡʯʠʚʳʝ. 

 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʂʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʩʦ-

ʩʪʦʷʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʩʪʦʷʥʥʦ ʚʦʟ-

ʨʘʩʪʘʶʪ. ɺ ʮʝʣʷʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʂɻʉ ʧʦ ʠʭ ʘʛʨʝʩ-

ʩʠʚʥʦʩʪʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʂʪ ʧʨʠ ʤʘʢ-

ʩʠʤʘʣʴʥʦʤ (ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ) ʦʪ ʦʢʦʥ-

ʯʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ, ʦʜʠʥʘʢʦʚʦʤ 

ʜʣʷ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʂɻʉ. ʕʪʦʪ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ 

ʨʘʚʝʥ 4 ʛʦʜʘʤ. ɼʠʥʘʤʠʢʘ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʂʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. ʉ ʫʯʝʪʦʤ ʚʝʣʠʯʠʥʳ ʧʦ-

ʢʘʟʘʪʝʣʷ ʂʪ ʚʳʜʝʣʷʶʪʩʷ 4 ʢʘʪʝʛʦʨʠʠ ʂɻʉ ʧʦ çʘʛʨʝʩ-

ʩʠʚʥʦʩʪʠè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʘʟʦʧʨʦʚʦʜʫ: ʥʝʡʪʨʘʣʴ-

ʥʳʝ, ʩʣʘʙʦ ʘʛʨʝʩʩʠʚʥʳʝ, ʘʛʨʝʩʩʠʚʥʳʝ, ʩʠʣʴʥʦ 

ʘʛʨʝʩʩʠʚʥʳʝ. ɺʳʜʝʣʝʥʠʝ 4 ʢʘʪʝʛʦʨʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʦʙʦʩʥʦʚʘʥʦ ʯʝʪʢʠʤ ʨʘʟʛʨʘʥʠʯʝ-

ʥʠʝʤ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ï ʨʘʟʣʠʯʠʷ 

ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʠʨʦʚʢʘʤʠ. 

 

 
ʈʠʩ. 5. ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʂʪ ʚʦ ʚʨʝʤʝʥʠ. ɻʨʫʧʧʳ ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʛʘʟʦʧʨʦʚʦʜʫ: ʘ) ï ʥʝʡʪʨʘʣʴʥʳʝ ʙ) ï ʩʣʘʙʦ ʘʛʨʝʩʩʠʚʥʳʝ, ʚ) ï ʘʛʨʝʩʩʠʚʥʳʝ, ʛ) ï ʩʠʣʴʥʦ ʘʛʨʝʩʩʠʚ-

ʥʳʝ. 

 


