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ɺʃʀʗʅʀɽ ʇʈɽʇɸʈɸʊɸ ʊʈʀɸʂʊʀɺ ʀ ɽɻʆ ɹɸʂʆɺʆʁ ʂʆʄʇʆɿʀʎʀʀ ʉ ʌʋʅɻʀʎʀɼʆʄ 

ɺʀʊɸʈʆʉ ʅɸ ʈɸɿɺʀʊʀɽ ɻʈʀɹʆɺ ʈʆɼɸ FUSARIUM 

 

ɼʫʙʨʦʚʩʢʘʷ ʅ.ʅ. 

ʉʨʝʜʥʝʨʫʩʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʅʎ ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘè 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʈʦʩʩʠʷ, ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʊʘʤʙʦʚʩʢʠʡ ʨʘʡʦʥ, ʧ. ʅʦʚʘʷ ʞʠʟʥʴ 

 

EFFECT OF THE PREPARATE TRIACTIVE A ND ITS TANK COMPOSITION WITH THE 

FUNGICIDE VITAROS ON THE DEVELOPMENT OF FUNGI OF THE GENUS FUSARIUM  

 

Dubrovskaya N. 

Middle Russian branch FSSI ñI.V. Michurin FSCò 

researcher 

Russia, Tambov region, Tambov district, v. Novaya zhizn 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʘ ʊʨʠʘʢʪʠʚ ʠ ʝʛʦ ʙʘʢʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ ɺʠʪʘʨʦʩ ʥʘ ʨʘʟʚʠʪʠʝ 

ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʚʳʟʳʚʘʝʤʳʭ ʛʨʠʙʘʤʠ ʨʦʜʘ Fusarium. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ. ɺ ʙʘʢʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʢʘʞʜʳʡ ʠʟ ʧʨʝʧʘʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʧʦʣʦ-

ʚʠʥʥʦʡ ʥʦʨʤʝ ʨʘʩʭʦʜʘ (50+50%). ɹʳʣʦ ʠʟʫʯʝʥʦ ʜʝʩʷʪʴ ʚʠʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium: F. acuminatum, F. 

avenaceum, F. culmorum, F. equiseti, F. graminearum, F. poae, F. sambucinum, F. semitectum, F. sporotrichioides 

ʠ F. tricinctum. ʇʨʝʧʘʨʘʪ ʊʨʠʘʢʪʠʚ ʚ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʝ ʨʘʩʭʦʜʘ (0,3 ʣ/ʪ) ʠʥʛʠʙʠʨʦʚʘʣ ʨʘʟʚʠʪʠʝ ʜʚʫʭ 

ʚʠʜʦʚ (Fusarium acuminatum ʠ F. equiseti), ʙʘʢʦʚʘʷ ʢʦʤʧʦʟʠʮʠʷ ʬʫʥʛʠʮʠʜʦʚ ʊʨʠʘʢʪʠʚ ʠ ɺʠʪʘʨʦʩ ï ʧʷʪʠ 

ʚʠʜʦʚ (Fusarium equiseti, F. graminearum, F. sambucinum, F. sporotrichioides ʠ F. tricinctum). ʇʦʢʘʟʘʥʦ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ʢʦʤʧʦʟʠʮʠʠ ʬʫʥʛʠʮʠʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʊʨʠʘʢʪʠʚ ʨʘʟʜʝʣʴʥʦ. 

Abstract 

The influence of the fungicide Triactive and its tank composition with the preparate Vitaros on the develop-

ment of root rot of winter wheat caused by fungi of the genus Fusarium was studied. Studies were conducted on 

an artificial infectious background. In the tank mixture, each of the preparations was used with a half consumption 

rate (50+50%). Ten species of fungi of the genus Fusarium were studied: F. acuminatum, F. avenaceum, F. cul-

morum, F. equiseti, F. graminearum, F. poae, F. sambucinum, F. semitectum, F. sporotrichioides, F. tricinctum. 

The preparate Triaktiv in the recommended rate of consumption (0,3 l/t) suppressed the development of two spe-

cies (Fusarium acuminatum and F. equiseti), a tank mixture of fungicides Triaktiv and Vitaros ï five species 

(Fusarium equiseti, F. graminearum, F. sambucinum, F. sporotrichioides and F. tricinctum). The advantage of a 

tank mixture of fungicides in comparison with the use of the preparate Triactiv separately is shown. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʛʠʮʠʜʳ, ʙʘʢʦʚʘʷ ʢʦʤʧʦʟʠʮʠʷ, ʛʨʠʙʳ ʨʦʜʘ Fusarium, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ. 

Keywords: fungicides, tank composition (tank mixture), fungi of the genus Fusarium, winter wheat, artificial 

infectious background. 

 
ɻʨʠʙʳ ʨʦʜʘ Fusarium ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʚ ʧʨʠʨʦʜʝ. ʆʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʢʘʢ ʚ ʧʦʯʚʝ, ʪʘʢ 
ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪ-
ʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺʠʜʳ ʬʫʟʘʨʠʝʚ ʧʦʨʘʞʘʶʪ ʩʘ-
ʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʫʣʴʪʫʨʳ ï ʧʰʝʥʠʮʫ, ʨʦʞʴ, 
ʨʠʩ, ʙʦʙʳ, ʛʦʨʦʭ, ʩʦʶ, ʣʶʮʝʨʥʫ, ʜʳʥʶ, ʘʨʙʫʟ, ʥʘʥʦ-
ʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʧʦʩʝʚʘʤ ʣʴʥʘ ʠ ʭʣʦʧʯʘʪ-
ʥʠʢʘ. ʌʫʟʘʨʠʦʟʥʦʝ ʫʚʷʜʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʪʘʢʞʝ ʜʦ-
ʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚ ʶʞʥʳʭ ʠ 
ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. ɺ ʟʘʢʨʳʪʦʤ 
ʛʨʫʥʪʝ ʦʪ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʩʪʦ ʧʦʛʠʙʘʝʪ ʨʘʩʩʘʜʘ 
ʢʘʧʫʩʪʳ ʠ ʪʦʤʘʪʦʚ [1]. ɿʘʨʘʟʥʦʝ ʥʘʯʘʣʦ ʛʨʠʙʦʚ ʨʦʜʘ 
Fusarium ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ, ʚ 
ʧʦʯʚʝ, ʯʘʩʪʠʯʥʦ ʚ ʩʘʤʠʭ ʨʘʩʪʝʥʠʷʭ ʚ ʚʠʜʝ ʤʠʮʝʣʠʷ, 
ʭʣʘʤʠʜʦʩʧʦʨ, ʘ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ 
ï ʚ ʚʠʜʝ ʧʝʨʠʪʝʮʠʝʚ. ʂʦʥʠʜʠʠ ʛʨʠʙʦʚ ʤʦʛʫʪ ʧʝʨʝ-
ʥʦʩʠʪʴʩʷ ʚʦʟʜʫʰʥʳʤʠ ʪʝʯʝʥʠʷʤʠ, ʚʦʜʦʡ, ʥʘʩʝʢʦ-
ʤʳʤʠ, ʠ ʦʨʫʜʠʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʧʪʠʤʘʣʴʥʳʤʠ 
ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʬʫʟʘʨʠʝʚʳʭ ʛʨʠʙʦʚ ʷʚʣʷ-
ʶʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʧʨʝʜʝʣʸʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ 
ʧʦʛʦʜʳ ʧʨʠʚʦʜʠʪ ʢ ʤʘʩʩʦʚʦʤʫ ʨʘʟʚʠʪʠʶ ʵʪʠʭ ʧʘʪʦ-
ʛʝʥʦʚ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʤ ʨʝʛʠʦʥʝ (ʎʏʈ), 
ʚ ʪʦʤ ʯʠʩʣʝ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʨʠʙʳ ʨʦʜʘ 
Fusarium ʚʳʟʳʚʘʶʪ ʬʫʟʘʨʠʦʟ ʢʦʣʦʩʘ, ʟʝʨʥʘ ʠ ʢʦʨʥʝ-
ʚʳʝ ʛʥʠʣʠ ʧʰʝʥʠʮʳ. ʇʨʠ ʤʠʢʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 
ʠʤʝʥʥʦ ʦʥʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʜʝʣʷʶʪʩʷ ʚ 
ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʩ ʧʦʨʘʞʸʥʥʳʭ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ 
[2]. ʈʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʢʦʥʝʯʥʦʤ ʨʝ-
ʟʫʣʴʪʘʪʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ, 
ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ. ʇʦ 
ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʚʦʜʷʪʩʷ ʟʘʱʠʪʥʳʝ 
ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʠʥʬʝʢʮʠ-
ʦʥʥʦʛʦ ʥʘʯʘʣʘ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʚ ʧʦʯʚʝ ʠ ʩʝʤʝʥ-
ʥʦʤ ʤʘʪʝʨʠʘʣʝ. ʉʝʚʦʦʙʦʨʦʪ ʠ ʚʩʧʘʰʢʘ ʩ ʦʙʦʨʦʪʦʤ 
ʧʣʘʩʪʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ 
ʯʠʩʣʝ ï ʛʨʠʙʦʚ ʨʦʜʘ Fusarium, ʥʘ ʧʦʩʝʚʳ ʧʰʝʥʠʮʳ. 
ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʚʦʟʨʦʩʣʘ 
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ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʦʚ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫ-
ʨʘʤʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʧʦʯʚʳ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ ʧʦʯʚʝ ʠ ʥʘ 
ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʟʘʨʘʟʥʦʛʦ ʥʘʯʘʣʘ ʛʨʠʙʦʚ 
ʨʦʜʘ Fusarium. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʧʘʪʦʛʝ-
ʥʦʚ ʦʩʪʘʸʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 
ʇʨʝʜʧʦʩʝʚʥʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠ-
ʘʣʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʥʠʯʪʦʞʝʥʠʶ ʤʥʦʛʠʭ ʚʠʜʦʚ ʠʥ-
ʬʝʢʮʠʠ. ʅʦ ʥʝ ʚʩʝ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 
ʜʝʡʩʪʚʝʥʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʬʫʟʘʨʠʝʚʳʭ ʛʨʠʙʦʚ. 
ʄʥʦʛʠʝ ʚʠʜʳ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦ-
ʩʪʴʶ ʢ ʬʫʥʛʠʮʠʜʘʤ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ 
ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʙʘʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʉʤʝʩʴ ʥʝ-
ʩʢʦʣʴʢʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʧʦʜʘʚʣʝʥʠʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 
ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʩʧʳʪʘʥʠʝ 
ʢʦʤʧʦʟʠʮʠʡ ʬʫʥʛʠʮʠʜʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 
ʚʠʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium, ʚʳʟʳʚʘʶʱʠʭ ʢʦʨʥʝ-
ʚʳʝ ʛʥʠʣʠ ʧʰʝʥʠʮʳ. ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦ-
ʩʪʦʷʣʘ ʚ ʦʮʝʥʢʝ ʜʝʡʩʪʚʝʥʥʦʩʪʠ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʧʨʝ-
ʧʘʨʘʪʦʚ ʊʨʠʘʢʪʠʚ ʠ ɺʠʪʘʨʦʩ ʧʨʦʪʠʚ ʜʝʩʷʪʠ ʚʠʜʦʚ 
ʬʫʟʘʨʠʝʚʳʭ ʛʨʠʙʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʥʘ ʧʦʩʝʚʘʭ 
ʧʰʝʥʠʮʳ ʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 
ʄʠʨʦʥʦʚʩʢʘʷ 808. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ 
ʬʦʥʝ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʤʝʥʷʣʩʷ 
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʫʣʦʥʥʳʡ ʤʝʪʦʜ. ɺ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʜʝʩʷʪʠ ʚʠ-
ʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium: F. acuminatum, F. 

avenaceum, F. culmorum, F. equiseti, F. graminearum, 
F. poae, F. sambucinum, F. semitectum, F. 
sporotrichioides, F. tricinctum. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʙʘ-
ʢʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʧʨʝʧʘʨʘʪʳ ʊʨʠʘʢʪʠʚ ʠ ɺʠʪʘʨʦʩ 
ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʧʦʣʦʚʠʥʥʳʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ 
(50+50 %). ɺʳʙʦʨ ʪʘʢʦʡ ʧʨʦʧʦʨʮʠʠ ʧʨʦʜʠʢʪʦʚʘʥ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʝʪʘʨʜʘʥʪʥʦʛʦ 
ʵʬʬʝʢʪʘ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʚʩʭʦʞʝʩʪʠ ʩʝ-
ʤʷʥ ʠ ʪʦʨʤʦʞʝʥʠʠ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ʨʘʩʪʝʥʠʡ ʧʦʜ 
ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʜʦʟ ʬʫʥʛʠʮʠʜʦʚ. ʇʨʠ ʧʨʦʚʝ-
ʜʝʥʠʠ ʦʧʳʪʦʚ ʩʝʤʝʥʘ ʧʰʝʥʠʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʨʝ-
ʧʘʨʘʪʘʤʠ ʠ ʨʘʩʢʣʘʜʳʚʘʣʠ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫ-
ʤʘʛʫ, ʩʤʦʯʝʥʥʫʶ ʚ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʢʦʥʠʜʠʡ ʠʟʫ-
ʯʘʝʤʦʛʦ ʚʠʜʘ ʛʨʠʙʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʣʦʞʢʠ ʜʣʷ 
ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʰʠʨʦʢʘʷ 
ʧʦʣʦʩʘ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ. ʅʘ ʨʘʟʣʦʞʝʥʥʳʝ 
ʩʝʤʝʥʘ ʩʚʝʨʭʫ ʥʘʢʣʘʜʳʚʘʣʠ ʫʟʢʫʶ ʧʦʣʦʩʢʫ ʧʦʣʠ-
ʧʨʦʧʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ, ʪʘʢʞʝ ʩʤʦʯʝʥʥʦʡ ʚ ʩʫʩʧʝʥ-
ʟʠʠ ʢʦʥʠʜʠʡ ʛʨʠʙʘ. ɿʘʪʝʤ ʧʦʣʠʵʪʠʣʝʥʦʚʫʶ ʧʣʝʥʢʫ 
ʩ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ ʠ ʨʘʟʣʦʞʝʥʥʳʤʠ ʥʘ ʥʝʡ 
ʩʝʤʝʥʘʤʠ ʩʚʦʨʘʯʠʚʘʣʠ ʚ ʨʫʣʦʥ ʠ ʧʦʤʝʱʘʣʠ ʚ ʭʠʤʠ-
ʯʝʩʢʠʡ ʩʪʘʢʘʥ. ʅʘ ʜʥʦ ʩʪʘʢʘʥʘ ʥʘʣʠʚʘʣʠ ʚʦʜʥʫʶ 
ʩʫʩʧʝʥʟʠʶ ʢʦʥʠʜʠʡ ʛʨʠʙʘ ʠ ʧʦʤʝʱʘʣʠ ʝʛʦ ʚ ʪʝʨʤʦ-
ʩʪʘʪ. ʇʦʩʣʝ 14 ʩʫʪʦʢ ʠʥʢʫʙʘʮʠʠ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
21Áʉ ʨʫʣʦʥʳ ʨʘʟʚʦʨʘʯʠʚʘʣʠ ʠ ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ 
ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ [3].  
ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʠʦ-

ʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʳʪʳʚʘʝʤʳʭ ʩʨʝʜʩʪʚ 
ʧʨʦʪʠʚ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘʭʦʜʠ-
ʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠ ʩʦʩʪʘʚʠʣʘ ʚ 
ʩʨʝʜʥʝʤ 96,6 ï 97,1 %. ʆʜʥʘʢʦ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣ-
ʥʦʩʪʴʶ ʠʥʛʠʙʠʨʫʝʤʳʭ ʚʠʜʦʚ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪ-
ʣʠʯʘʣʠʩʴ (ʪʘʙʣʠʮʘ 1).  

ʊʘʙʣʠʮʘ 1 
ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʊʨʠʘʢʪʠʚ ʠ ʝʛʦ ʙʘʢʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ ʬʫʥʛʠʮʠʜʦʤ ɺʠʪʘʨʦʩ ʥʘ ʨʘʟʚʠʪʠʝ ʚʠʜʦʚ ʛʨʠʙʦʚ 

ʨʦʜʘ Fusarium, ʚʳʟʳʚʘʶʱʠʭ ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ ʧʰʝʥʠʮʳ  

ɺʘʨʠʘʥʪʳ 
ʦʧʳʪʘ  

ʂʦʣʠʯʝʩʪʚʦ ʠʟʫʯʘʝʤʳʭ 
ʚʠʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ 

Fusarium, ʰʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʥʦʩʪʴʶ 
ʠʥʛʠʙʠʨʫʝʤʳʭ ʚʠʜʦʚ, ʰʪ. 

ʇʦʣʥʦʩʪʴʶ ʠʥʛʠʙʠʨʫʝʤʳʝ 
ʚʠʜʳ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium 

ʊʨʠʘʢʪʠʚ ʂʉ, 
0,3 ʣ/ʪ 

10 2 
F. acuminatum, 
F. equiseti. 

ʊʨʠʘʢʪʠʚ ʂʉ, 
0,15 ʣ/ʪ + 
ɺʠʪʘʨʦʩ ɺʉʂ, 
1,5 ʣ/ʪ 

10 5 

F. equiseti,  
F. graminearum,  
F. sambucinum, 
F. sporotrichioides, F. 
tricinctum. 

 
ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʊʨʠʘʢʪʠʚ ʚ ʨʝʢʦʤʝʥʜʫ-

ʝʤʦʡ ʥʦʨʤʝ ʨʘʩʭʦʜʘ (0,3 ʣ/ʪ) ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʣʦ 
ʨʘʟʚʠʪʠʝ ʪʦʣʴʢʦ ʜʚʫʭ ʚʠʜʦʚ ʬʫʟʘʨʠʝʚʳʭ ʛʨʠʙʦʚ 
(Fusarium acuminatum ʠ F. equiseti). ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʙʘʢʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʬʫʥʛʠʮʠʜʦʚ ʊʨʠʘʢʪʠʚ ʠ ɺʠʪʘ-
ʨʦʩ ʠʥʛʠʙʠʨʦʚʘʣʦ (ʥʘ 100 %) ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʳʭ 
ʛʥʠʣʝʡ, ʚʳʟʳʚʘʝʤʳʭ ʧʷʪʴʶ ʚʠʜʘʤʠ ʛʨʠʙʦʚ ʨʦʜʘ 
Fusarium: F. equiseti, F. graminearum, F. sambucinum, 
F. sporotrichioides ʠ F. tricinctum. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʦʩʪʘʣʴ-
ʥʳʭ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʬʫʟʘʨʠʝʚ ï Fusarium 
acuminatum, F. avenaceum, F. culmorum, F. poae ʠ F. 
semitectum ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 86,4 ʜʦ 99,0 %.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 
ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium, ʙʘʢʦʚʘʷ ʢʦʤʧʦʟʠ-
ʮʠʷ ʬʫʥʛʠʮʠʜʦʚ ʊʨʠʘʢʪʠʚ ʠ ɺʠʪʘʨʦʩ ʠʥʛʠʙʠʨʫʝʪ 
ʨʘʟʚʠʪʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ ʬʫʟʘʨʠʝʚ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʧʘʨʘʪʦʤ ʊʨʠʘʢʪʠʚ, ʧʨʠʤʝʥʷʝʤʳʤ 

ʨʘʟʜʝʣʴʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠ-
ʪʠʷ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ.  

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  

1. ʊʘʭʪʘʜʞʷʥ ɸ.ʃ. ɾʠʟʥʴ ʨʘʩʪʝʥʠʡ: ʠʟʜʘʥʠʝ ʚ 
6-ʪʠ ʪʦʤʘʭ / ɸ. ʃ. ʊʘʭʪʘʜʞʷʥ ʠ ʜʨ. ï ʄ.: ʀʟʜ-ʚʦ 
çʇʨʦʩʚʝʱʝʥʠʝè, 1974. ʊ. 2. ʉ. 409 ï 413. 
2. ɹʫʯʥʝʚʘ ɻ.ʅ. ɻʨʠʙʳ ʨʦʜʘ Fusarium ʥʘ ʧʰʝ-

ʥʠʮʝ ʚ ʎʝʥʪʨʘʣʴʥʦ- ʏʝʨʥʦʟʸʤʥʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ // 
ɺʝʩʪʥʠʢ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, 2004. ˉ 3. ʉ. 46-50. 
3. ʏʝʢʤʘʨʝʚ ɺ.ɺ. ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 
ʚʦʟʙʫʜʠʪʝʣʝʡ ʬʫʟʘʨʠʦʟʥʳʭ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʧʰʝ-
ʥʠʮʳ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium ʢ ʬʫʥ-
ʛʠʮʠʜʘʤ- ʧʨʦʪʨʘʚʠʪʝʣʷʤ ʩʝʤʷʥ / ɺ.ɺ. ʏʝʢʤʘʨʝʚ, ʖ 
ɺ. ɿʝʣʝʥʝʚʘ, ɻ.ʅ. ɹʫʯʥʝʚʘ, ʅ.ʅ. ɼʫʙʨʦʚʩʢʘʷ, ʆ.ʀ. 
ʂʦʨʘʙʝʣʴʩʢʘʷ, ʀ.ɺ. ɻʫʩʝʚ. ʊʘʤʙʦʚ: ʇʨʠʥʪ-ʉʝʨʚʠʩ, 
2018. 54 ʩ. 



The scientific heritage No 55 (2020) 5 

FUNGICIDE EFFECTIVENESS OF BACILLUS SUBTILIS HB-21 STRAIN IN STORED POTATO 

AND CARROT 

 

Zhappar N., 

Junior researcher, çEcoSaveè LLP 

Shaikhutdinov V., 

Junior researcher, çEcoSaveè LLP 

Myrzabayev B., 

Researcher, çEcoSaveè LLP 

Shibayeva A., 

Junior researcher, çEcoSaveè LLP 

Kaliaskar D. 

Junior researcher at the laboratory of applied biotechnology 

The branch of National Center for Biotechnology 

 

Abstract 

The loss of harvested vegetables and fruits during long storage varies from 30 to 75% annually. Chemical 

pesticides cannot use often due to their harmful effect on public health and developed pathogens resistance. An 

alternative to chemical pesticides is microorganisms and their metabolites as a biocontrol against common plant 

diseases. Bacillus subtilis is one of the well-studied bacteria that can be used to inhibit the growth of common 

vegetable and fruits diseases. This paper aims to test the antagonistic effect of B. subtilis strain HB-21 that was 

extracted in Akmola region against common pathogens such as Sclerotinia sclerotiorum, Botrytis cinerea, and 

Fusarium solani. 

Keywords: Bacillus subtilis, Sclerotinia sclerotiorum, Botrytis cinerea, Fusarium solani, carrot, potato. 

 

Introduction  

Pathogens of plant products cause significant 

worldwide economic losses, amounting to 30-75% of 

the crop that stays for long-term storage [3]. The use of 

chemical pesticides for the safety of products is re-

stricted by sanitary standards and is harmful to public 

health [2,5,10]. Another problem is developed re-

sistance of pathogens against chemical pesticides [2,5]. 

A potential solution for long-term saving harvested 

vegetables and fruits is using microorganisms and their 

metabolites as a biocontrol against common plant dis-

eases [4]. The use of biological products immediately 

after harvesting prevents the active development of 

pathogenic microflora of potatoes and vegetables, pre-

vents their penetration into the tissues, contributing to 

the preservation of agricultural products and their con-

sumer properties [4,9]. Besides, the advantage of bio-

logics over chemical pesticides is the possibility of 

multiple treatments of storage facilities during the stor-

age period of products. 

Bacillus subtilis (B. subtilis) is one of the well-

studied genera that can be broadly used in the agricul-

ture industry as a biocontrol in the field and food stor-

age places [4,9]. This genus produces a variety of me-

tabolites such as enzymes and antibiotics that can con-

trol the growth and degrade pathogens cell-membrane 

[6]. Moreover, B. subtilis is fast replicating and re-

sistant to changes in environmental conditions (temper-

ature, moisture, pH) [8]. According to the US Food and 

Drug Administration, B. subtilis is generally recognised 

as a safe (GRAS) organism that can be used in the food 

industry [4,9]. 

This paper aims to test antagonistic effect B. sub-

tilis strain HB-21 against common pathogens such as 

Sclerotinia sclerotiorum, Botrytis cinerea, and 

Fusarium solani. Due to the high interest of vegetable 

growers to extend the shelf life of carrots and potato, 

these products were chosen for this experiment. 

Materia ls and methods 

Growth inhibition of pathogens in dual culture  

Vegetable and fruit common pathogens, Sclero-

tinia sclerotiorum (white mould) and Botrytis cinerea 

(grey mould) were obtained from infected parts of car-

rots with an inoculation loop. Then these pathogens 

were cultivated on Potato Dextrose Agar (PDA) in Petri 

plates to obtain pure cultures. Antagonist, B. subtilis 

HB-21 strain was extracted from the soil layer of carrot 

rootzone in Akmola region, Kazakhstan. The strain is 

gram-positive, aerobic, spore-forming rods that pro-

duce catalase, glucose, arabinose, xylose, maltose, lac-

tose, mannitol, and sucrose with the formation of acid. 

The strain hydrolyzes starch, gelatin, recycles citrate, 

and does not hydrolyze urea. 

Two biological treatments, biopreparation-1 

(based on B. subtilis, Russia) and biopreparation-2 

(based on Pseudomonas fluorescens, Russia), and one 

chemical (1% solution of copper sulfate) were included 

in this experiment to evaluate B. subtilis HB-21 strain 

effect on the pathogens growth inhibition on a carrot. 

Pathogens were inoculated to Petri plates on top of 

PDA. Then, one of the treatments was inoculated in 

four sides around pathogen at 2.5 cm distance from 

plateôs borders (Fig.1). Each plate had one pathogen 

and one treatment. As a control, two pathogens were 

inoculated alone with no treatments. All treatments and 

control were triplicated. The plates were incubated at 

25ÁC for five days. The inhibition of fungi growth was 

measured as the diameter of inhibition zone and evalu-

ated by following categories: highly sensitive (inhibi-

tion zone 3-5 mm), sensitive (2-3 mm), low sensitive 

(1-2 mm), and stable (no effect of antagonist). 

In vivo antagonists test on carrot and potato path-

ogens in storage 

Carrot and potato samples were taken from vege-

table storages in Akmola and North Kazakhstan re-

gions. Carrot samples were treated with B. subtilis HB-
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21 strain, biopreparation-1, and potassium permanga-

nate solution. Each treatment was sprayed on carrots. 

Three replicates of nine carrot taproots per treatment 

were used. The control was untreated taproots. Carrots 

were stored at 0.5-1ÁC for 63 days in the laboratory re-

frigerators. 

Potato tubers were treated with B. subtilis (108 

cells/mL), biopreparation-1 (108 cells/mL), and chemi-

cal fungicide (fludioxonil 25g/L). Wounds were made 

on each tuber (5mm in diameter and 1-2mm deep) with 

a sterile punch, 50 ÕL of B. subtilis and biopreparation-

1 were inoculated in the wounds. The chemical fungi-

cide was sprayed on tubers at 10mg/kg rate. Fusarium 

solani (F. solani) was chosen as a pathogen model. Af-

ter the wounds were dried, 50ÕL of F. solani were in-

oculated into the wounds. The control was untreated 

potato tubers with inoculated F. solani in the wounds. 

Potato tubers were stored at 3-4ÁC for 72 days in the 

laboratory refrigerators. 

Results and Discussion 

The dual culture experiment showed a strong in-

hibitory effect of B. subtilis for both pathogens (Fig. 1). 

The results revealed that on the fifth day of incubation 

S. sclerotiorum and B. cinerea were highly sensitive to 

the presence of B. subtilis in the plate (Table 1). Bio-

preparation-1 had the same level of pathogen growth 

inhibition as B. subtilis HB-21 strain while in the pres-

ence of P. fluorescens (biopreparation-2) pathogens 

had a low level of sensitivity. Copper sulfate and con-

trol had no inhibitory effect on the pathogens in this ex-

periment. The inhibitory effect of biological treatments 

based on the substances produced by microorganisms 

and competition during growth [10]. B. subtilis pro-

duces enzymes (chitinases and glucanases) and antibi-

otics (surfactin, iturin, and gramicidin) that have an an-

tifungal effect [12]. The result of this experiment cor-

relates with other findings which confirm the antifungal 

effect of B. subtilis [1,11]. 

Variants with S. sclerotiorum Variants with B. cinerea 

    
B. subtilis HB-21 top B. subtilis HB-21 bottom B. subtilis HB-21 top B. subtilis HB-21 

bottom 

    
Biopreparation -1 

top 

Biopreparation -1 

bottom 

Biopreparation -1 

top 

Biopreparation -1 

bottom 

    
Biopreparation-2 

top 

Biopreparation-2 

bottom 

Biopreparation-2 

top 

Biopreparation-2 

bottom 

    
1% solution of copper 

sulfate 

Control 1% solution of copper 

sulfate 

Control 

Figure 1 - Antagonistic activity of B. subtilis strain HB-21, biopreparation-1 and 2, and 1% solution copper 

sulfate against Sclerotinia sclerotiorum and Botrytis cinerea, top and bottom views of treated plates. 
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Table 1 

Antagonistic activity of biopreparations against pathogens, S. sclerotiorum and B. cinerea 

Treatments 

Diameter of inhibition zone, mm 

Pathogens sensitivity Botrytis cinerea 

 (Grey mould) 

Sclerotinia sclerotiorum  

(Wight rot) 

Bacillus subtilis HB-21 3-4 3-5 highly sensitive 

Biopreparation -1  2-3 2-3 sensitive 

Biopreparation-2 1-2 1-2 low sensitive 

1% of copper sulfate -  -  no effect 

Control  -  -  - 

 

White mould was observed on the control carrot 

taproots on the day 16 of storage. Chemical treatment 

prohibited the growth of white mould on two weeks 

compared with the control. Meanwhile, the taproots 

treated with B. subtilis and biopreparation were not af-

fected by pathogens during the experiment. The exper-

iment with potato tubers showed a strong effect of B. 

subtilis and biopreparation-1 compare with control 

(Fig. 2). The pathogen spread on a quarter of inoculated 

tubers in the control on the day 72 of the experiment. 

Chemical fungicide prohibited the growth of pathogens 

on all treated tubers (Fig. 3). It is possible that B. sub-

tilis of strain-21 and biopreparation-1 outgrow patho-

gen due to competition for space and by releasing fungi 

membrane degrading enzymes and antibiotics they ter-

minate the spread of pathogens on tubersô surface [7]. 

 

  
Bacillus subtilis HB-21 Biopreparation-1 

  
KMnO4 Control 

Figure2 - Comparison of the antagonistic effectiveness of Bacillus subtilis HB-21with analogues at storage 

temperature of 0.5-1ÁC 
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Bacillus subtilis HB-21 Biopreparation-1 

 
 

Chemical fungicide Control 

Figure3 - Comparison of the antagonistic effectiveness of Bacillus subtilis HB-21 with analogues against 
Fusarium solani at storage temperature of 3-4 ÁC 

 
In conclusion, the B. subtilis strain HB-21 showed 

a strong antagonistic effect on common vegetable path-
ogens. The treatment of carrot taproots and potato tu-
bers with strain HB-21 immediately prior storage inhib-
its the growth of pathogens and saves harvested vege-
tables for long period. The results of testing showed a 
high growth delay of pathogenic microorganisms when 
using B. subtilis strain HB-21 and it is not inferior in 
efficiency to its foreign counterpart. 

This publication was funded under the project 
"Stimulating productive innovation", supported by the 
world Bank and the Government of the Republic of Ka-
zakhstan. Statements may not reflect the official posi-
tion of the world Bank and the Government of the Re-
public of Kazakhstan 
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Abstract 

The feeding by feed additives made from such plant mono components as hay flour from milk thistle and 

welted thistle reduces the ketone bodies by 34.7-33.3% in the body of high-yielding cows; the addition of saponite 

flour and molasses decreases the level of ketone bodies by 43.3-44.6%. The content of ketone bodies in the blood 

of experimental cows at 7 and 21 days after calving was in the range of 0.95-0.78 mmol / l, it is an acceptable 

physiological value for its level in control cows of 1.31-1.41 mmol / l. 

Keywords: high-yielding cows, ketosis, ketone bodies, milk thistle, welted thistle, feed additive. 

 

Statement of the problem. A significant obstacle 

to increasing animal productivity is metabolic pathol-

ogy in all countries with intensive dairy farming. Met-

abolic diseases lead to significant economic losses in 

livestock due to shortage of offspring, milk, increased 

production costs and reduced profitability of dairy 

farming. Metabolic disorders reduce resistance, change 

the functions of organs, systems and the vital functions 

of the whole organism. The consequences are reduced 

milk productivity, body weight, impaired reproductive 

capacity and increased culling of cows [15]. 

The common metabolic disorders are often regis-

tered in countries with highly developed dairy farming, 

i.e. Germany, the Netherlands, and Denmark. However, 

according to V. Horzheiev [1], in Ukraine metabolic 

diseases were registered in 50ï80% of dairy cows with 

a productivity of 8ï10 thousand kg of milk per lacta-

tion. 

Ketosis is observed in cattle, pigs, and sheep. It is 

characterized by impaired metabolism of proteins, car-

bohydrates, lipids, high content of ketone bodies (ace-

tone, acetoacetic, beta-oxybutyric acid) and other un-

deroxidized metabolic products in blood, urine, and 

milk. It is most common for highly productive fattened 

cows in the first period of lactation (with a milk yield 

of 5,000 kg and more), pregnant sows and ewes. How-

ever, there are reports that monogastric animals donôt 

suffer from ketosis as a separate disease. It is a symp-

tom of other diseases. Ketosis occurs with an excess of 

protein, fat and lack of carbohydrates in the cowsô diet. 

Chronic deficiency of such trace elements as copper, 

zinc, manganese, cobalt and iodine, resulting in im-

paired biosynthesis of propionic acid, B vitamins, mi-

crobial protein in the pancreas reducing protein synthe-

sis, hormones, enzymes and, as a consequence, to dis-

turbance of all types of a metabolism, accumulation in 

an organism of ketone bodies and other underoxidized 

products of a metabolism plays a crucial role for ketosis 

development [12]. 

The most common diseases are ketosis, postpar-

tum hypocalcemia, abomasum displacement, acidosis, 

mastitis, endometritis and laminitis. These diseases 

cause the biggest problems in highly productive herds, 

because they are caused by metabolic disorders in cows 

at the beginning of lactation [6]. 

There are significant changes in cowsô metabolism 

during the transition from pregnancy to lactation in a 

few days. Three weeks before calving is a short but very 

important period of time in a cowôs life, it determines 

the health and productivity of the next lactation and the 

safety. The consumption of nutrients for fetal growth, 

enlargement of the placenta and breast is high, and in 

the first month of lactation due to energy deficiency, 

there is a decrease in body weight in the last three 

weeks of pregnancy [16]. 

According to Bayer, ketosis of dairy cows was 

registered in 36.5% of the studied cows in Ukraine. 

Ketosis is a disease of ruminants characterized by 

profound metabolic disorders (mainly carbohydrate-li-

pid and protein), it is accompanied by increased for-

mation and a sharp increase in the content of ketone 

bodies in blood, urine and milk, resulting in damage to 

the central nervous and pituitary-adrenal systems, thy-

roid and thyroid glands, liver, kidneys and other organs 

[6]. 

The predisposition of ruminants to ketosis is due 

to the peculiarities of their cicatricial digestion. 

The first trimester of lactation in cows is the basis 

for the current lactation, the whole economy and prof-

itability of milk production. The level of energy supply 

of dairy cows is one of the leading factors determining 

productivity and indicators of normal reproduction, i.e. 

fertility, regularity of sexual cycles during this period. 

The specified indicators can change easily under the in-

fluence of insufficient and excessive feeding. Carbohy-

drates enter the ruminantsô body not as glucose, they 

enter as short-chain fatty acids (SCFAs), i.e. acetic, 

propionic, butyric, and others. If the feeding is optimal 

the ratio of SCFAs is 50ï60% of acetic acid, 20ï25% 

of propionic acid and 15ï20% of oil acid. The ratio of 

SCFAs varies depending on the diet structure and other 

factors. The ruminants need for glucose is satisfied by 

10%, the other 90% is covered by gluconeogenesis; it 

is caused by the influx from the digestive tract. Propi-

onic acid has a pronounced glycogenic effect, and bu-

tyric acid has a powerful ketogenic effect. Propionic 

acid is converted to glucose in the ruminants liver; ace-

tic acid in adipose tissue and mammary glands is used 

in the synthesis of long-chain fatty acids; it is a source 

of energy and fat in milk; butyric acid in the wall of the 

scar is converted into ɓ-hydroxyacetate, it is used in the 

synthesis of fatty acids in the breast [8]. Thus, insuffi-

cient intake of propionic acid and excess butyric acid is 

a prerequisite for increasing ketogenesis. 

If the feed does not fully meet all the nutrient 

needs of cows, fat is used in large quantities to produce 
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milk depots and muscle proteins accumulated by the 

animals in the second half of lactation and especially 

during the dry period. Abrupt mobilization of internal 

reserves from fat accumulation leads to increased load 

on the liver resulting in so-called fatty liver syndrome 

leading to ketosis, decreased productivity and often to 

cow death or culling in the first 40-60 days after calv-

ing. The cow loses a lot of weight, it affects its produc-

tivity and reproduction. These problems in the first 90-

100 days of lactation are more common in both pallia-

tive and clinical forms for cows with large reserves of 

fat in the body [5]. 

Excessive and rapid use of reserve fat in the post-

partum period and the emergence of various patholo-

gies has been called lipomobilization syndrome or fat 

mobilization syndrome. This syndrome is common for 

high milk productivity cows with. Research of high-

yielding dairy cows in different farms of Ukraine 

showed that obesity is diagnosed in 10-35% of the herd 

[16]. 

Lipomobilization syndrome is registered with en-

ergy deficiency in the first 20 days after calving, it is 

typical for obese cows with internal non-infectious, ob-

stetric and gynecological and surgical diseases, hyper-

function of the thyroid gland and adrenal medulla. It is 

important to note that quite often lipomobilization syn-

drome precedes ketosis of dairy cows [6]. 

Cornell University researchers have found that 

dairy cows use less and less endogenous amino acids 

with age, and the efficiency of using amino acids that 

enter the intestinal adsorption increases. M.V. Komara-

giri and R.A. Erdman [4] found that a dairy cow mobi-

lizes 21 kg of endogenous protein and 54 kg of endog-

enous fat two days before calving and on the twelfth 

day after calving. These studies suggest the importance 

of the functional state of the liver and kidneys during 

this physiological period, because the catalytically re-

leased substances must be metabolized in the liver, and 

their breakdown products are excreted through the kid-

neys. Accordingly, the decrease in the functional state 

of the liver and kidneys will inevitably lead to complex 

metabolic disorders in the whole body. 

A significant number of publications are devoted 

to the issue of ketosis of high-yielding cows, further 

study of this problem and development of new methods 

of disease prevention is relevant, because Ukraine has 

shown a positive trend to improve the genetic potential 

of dairy cows in recent years. 

Analysis of recent research and publications. 

Increasing milk production is a risk to the health of 

cows; it means high requirements for feeding, keeping 

and caring for animals. It is feeding in the first trimester 

of lactation after calving, which further ensures proper 

metabolism and preparation for the next lactation. Dur-

ing this critical period, insufficient feeding, in particu-

lar energy deficiency, and stress can lead to further met-

abolic disorders and ketosis leads to reduced milk yield, 

fattening, reproductive dysfunction and premature cull-

ing of cows [8]. 

It is known that 20% of cowsô livers are subject to 

culling at slaughter at meat processing plants. Liver ab-

scesses are registered in more than 33% of animals at 

industrial complexes for intensive young cattle fatten-

ing. The cowsô liver decreasing is associated with 

changes in the structure of feed consumption, intensive 

use of silage, molasses and the presence in their com-

position of fungal toxins and other harmful substances. 

It has become clear that the prevention of disorders is 

based on the ability to relieve the burden of gluconeo-

genesis and release, thus, oxaloacetate for energy. This 

bypass involves the use of propionate blood glucose. 

The most suitable substrate is propylene glycol pro-

pane. All over the world, this drug is used to prevent 

ketosis. It is used for healthy animals to prevent ketosis 

in the amount of 150 g per head per day for 2 weeks 

before calving and for 4 weeks after calving. However, 

there are a number of drugs, such as acetone-energy, 

catozal and others that contain propylene glycol [14]. 

The use of propylene glycol has been shown to have a 

number of negative effects on cow scarring. It is par-

tially oxidized to lactate, and its excess can affect brain 

function, it is clinically manifested by inhibition or dis-

ruption of the motor centers of the brain. The excess of 

propylene glycol (overdose) is quite real due to its in-

troduction with the diet and insufficient mixing. Cows 

do not eat feed containing propylene glycol. There is 

also information about its inefficiency. Intravenous ad-

ministration of large doses of drugs containing propyl-

ene glycol can lead to hypotension, bradycardia, abnor-

malities of the T wave and QRS complex on the ECG, 

arrhythmia, cardiac arrest, hyperosmolarity syndrome, 

lactic acidosis and hemolysis. According to a 2010 

study by the Swiss University of Karlstad, the concen-

tration of platinoids, propylene glycol and glycol esters 

in indoor air leads to an increased risk of respiratory 

and immune disorders. Frequent inhalation of propyl-

ene glycol esters has been shown to lead to asthma, hay 

fever, eczema and high-risk allergies in the range of 

50% to 180% [9]. 

The main method of treatment of cows with keto-

sis is intravenous glucose and subcutaneous insulin. 

This allows the blood glucose level to equalize. How-

ever, after intravenous glucose, it is excreted in the 

urine. The concentration of glucose in the blood in-

creases sharply by 8 times, it returns to baseline in two 

hours [16]. The insulin concentration increases more 

than 5 times, then it gradually decreases to baseline in 

2 hours after. There is a decrease in the concentration 

of ketone bodies in the blood in this short period of 

time. There have been examples where blood glucose 

and insulin levels fall to baseline the next day (even af-

ter 5 days of 50% glucose solution), but there are ex-

amples of animals recovering for 7-10 days, and in 

more severe cases this process continues 20-25 days. It 

should also be added that patients with ketosis of cows 

reduce the effectiveness of exogenous hormones and 

antibodies, as they very quickly lose their properties in 

an acidic environment. It is typical to other substances 

that are part the endocrine organs tissues and enzymes. 

It reduces the activity of the immune system of cows 

and their calves. Newborn calves from cows with keto-

sis often become exhausted from toxic dyspepsia and 

die due to opportunistic pathogens. The activity of di-

gestive enzymes is 3-5 times lower than in calves born 

from healthy cows. There are enough scientific world 
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data proving the negative impact of elevated levels of 

ketone bodies on immunogenesis and immune response 

[3]. According to V. Pedan [10], the subclinical form of 

ketosis is more expensive because it is more common. 

For example, if the average dairy herd has a 5% inci-

dence of clinical ketosis and the disease per animal 

costs UAH 1,300 (at 2012 prices), then the treatment of 

100 dairy cows is UAH 6,500 net loss (5 Ĭ 1,300). The 

average subclinical form of ketosis (the percentage of 

animals with a concentration of d-isomeric beta-oxy-

butyric acid in the blood above 1 mmol per l) will be 

close to 40% of animals. It happens during the first 20 

ï 30 days of the lactation period. 

It is known that the main negative consequences 

of subclinical ketosis are a 3 liter decrease in daily milk 

production per cows, increase the service period by 16 

days, reduce fertility by 50%, increase the risk of clini-

cal ketosis 6 times, endometritis 4.4 times, rennet dis-

placement three times, mastitis and laminate twice. 

This is approximately UAH 650 per one head. Total 

losses on the herd of 100 cows will amount to 26 thou-

sand UAH (40 Ĭ 650). Thus, selecting an antiketosis 

program for a particular herd special attention should 

be paid to the percentage of subclinical ketosis in the 

herd. It is necessary to establish proper feeding of cows 

in all phases of lactation and in the dry season to pre-

vent ketosis. Therefore, the best prevention of ketosis 

is one that prevents its occurrence and that does not in-

volve the use of any special drugs. 

All the above-mentioned facts forced us to care-

fully analyze the situation. Considering the prophylac-

tic and therapeutic properties of milk thistle and welted 

thistle, we saw the need to create a feed additive for 

high-yielding cows with the properties of maintaining 

metabolic processes at a sufficient level to prevent the 

development of ketosis. 

Unresolved parts of the problem. Mil k thistle is 

one of the most popular plant hepatoprotectors. Si-

lymarin (the active ingredient) is isolated from its ma-

ture fruits, it is a part of many medicines. The action 

mechanism is the destruction of toxic compounds com-

ing from outside or those that are formed in the body 

before they penetrate into hepatocytes. Silymarin can 

stimulate the synthesis of its own phospholipids, which 

repair cell membranes. 

Researches conducted with this substance have 

shown that silymarin can be used in combination ther-

apy for poisoning by the pale toadstool with steroids. 

Clinical pharmacology of hepatoprotectors has col-

lected data that milk thistle has an antioxidant effect, 

prevents the development of connective tissue in the 

liver, has anti-inflammatory properties. The positive ef-

fect of the plant affects both the liver and the gastroin-

testinal tract. Milk thistle should be used as a powder 

because it works at the micro level cleaning liver cells 

[11]. 

Milk thistle (Carduus marianus L., genus Silybum 

Adans L., family Asteraceae) is a plant that contains es-

sential oils and flavonoids (silibin, silicocristine, silidi-

amine), which have a powerful detoxifying, hepatopro-

tective, antioxidant and anti-oxidant effect on humans. 

The plant contains alkaloids, saponins, oils (up to 

32%), proteins, vitamin K, resins, mucus, tyramine, 

histamine, as well as macro-and micronutrients. The 

leaves, roots and seeds of milk thistle have medicinal 

properties. Thistle goes well with various herbal fees 

and tinctures for the treatment of certain diseases. 

In many countries pharmaceutical companies pro-

duce a number of effective drugs on the basis of ex-

tracts from milk thistle. These medicines are Silibor, 

Lehalon, Carsyl, Hepabene, Sylibinin, Sylimaryn-Hek-

sal, Sylehon, Heparsyl, Hepatofalk-planta, Levasyl, 

Syrepar etc. The plant is successfully cultivated, and it 

is found in small quantities in the wild in some regions 

of Ukraine. It should be noted that plant raw materials 

phylogenetically close to Carduus marianus L. species 

of the genus Carduus L., the genus Thistle (Carduus L.) 

is used in the medicine of some countries as a hepato-

protective agent. It has up to 120 species of plants that 

are common in Europe, Asia and North Africa. More 

than 30 main species are growing in Ukraine. The most 

common are welted thistle (Carduus acanthoides L.) 

and nodding thistle (Carduus nutans L.) throughout the 

country. Plants grow in different regions on roadsides, 

in fields, on dry hills, wastelands, pastures, and in lit-

tered places. The practically unlimited biological raw 

material stock of Carduus acanthoides L., Carduus nu-

tans L. is promising for procurement, production of 

modern medicines and medical application in the form 

of galenic preparations [7]. 

The aim of the research was to study the theoret-

ical basis of the causes of metabolic disorders in the 

body of high-yielding cows in the transit period, to de-

velop a plan to eliminate them by using in feeding, feed 

additives from milk thistle and welted thistle taking into 

account their prophylactic and therapeutic properties in 

ketosis preventing. 

We aimed to develop a feed additive recipe and 

the method of its manufacture, to conduct comparative 

studies aimed at reducing the content of ketone bodies 

in the blood of high-yielding cows in the transit period. 

Material and method of research. The theoreti-

cal basis for the effective use of feed additives in the 

prevention of ketosis of high-yielding cows is con-

firmed by the research studies; two variants of recipes 

for the manufacture of feed additives were developed. 

Two types of hay flour were made from milk this-

tle and welted thistle as a basis for feed additives in 

granular form in the first sample. 

Hay flour of milk thistle and welted thistle was 

mixed with saponite flour and molasses in the appropri-

ate ratios: 94% of hay flour, 3% of saponite flour, and 

3% of molasses before granulation in the second sam-

ple. 

The object of the research was cows in the transit 

period of black-spotted breed with the second - fourth 

lactations and the average milk yield of 7.0-8.7 thou-

sand kg for the last lactation. Five groups were formed; 

each group has 7 heads; analogues groups were formed 

considering such characteristics as age, lactation, 

productivity for the last lactation, the concentration of 

ketone bodies in the blood. 

The first control group received feed from the 

main diet. 
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The second experimental group was additionally 

fed 0.8 kg of feed additive in granular form, made from 

hay flour, milk thistle twice a day.  

The third experimental group was additionally fed 

0.8 kg of feed additive in granular form, made from hay 

flour, welted thistle twice a day. 

The fourth experimental group was additionally 

fed 0.8 kg of feed additive in granular form, made from 

milk thistle, saponite flour and molasses twice a day. 

The fifth experimental group was additionally fed 

0.8 kg of feed additive in granular form, made from 

welted thistle, saponite flour and molasses twice a day. 

The blood was taken from cows from the tail vein 

to measure the level of ketone bodies, namely beta-hy-

droxybutyrate. The Freestyle Optium devise was used 

to determine the beta-hydroxybutyrate concentration. 

Iwersen et al. (2009) reports that the reliability of the 

results obtained on such devices and during laboratory 

tests is 95% [cited. for 2]. 

Research results and their discussion.  
The chemical composition of feed additives is 

given in table 1. 

Table 1. 

Chemical composition of ADM* and nutritional value of feed additive according to manufacturing options 

Indicator 

Sample 

First 

hay flour 

Second 

hay flour with additional components 

milk thistle welted thistle milk thistle welted thistle 

Crude protein, % 7.81 8.56 7.87 8.60 

Crude fat, % 3.79 2.37 4.08 2.30 

Crude fiber, % 31.25 33.49 30.31 32.48 

Crude ash, % 13.04 13.17 15.94 16.07 

Nitrogen-free extractives, % 44.11 42.41 41.80 40.55 

Exchange energy, MJ 8.03 8.39 8.00 8.47 

* Absolutely dry matter 

 

According to Table 1 data, the chemical composi-

tion of feed additives had relative values of metabolic 

energy between the first and second samples with some 

differences in crude ash content, the value of which in 

the second sample was greater by 22% due to the addi-

tional components, i.e. mineral additive saponite flour 

and sugar beet molasses. 

Blood was taken from cows to determine the con-

centration of ketone bodies by the express method at 

the beginning of the research and production experi-

ment (three weeks before calving). According to the ob-

tained data (Table 2), their content in the blood of all 

group cows did not exceed the permissible levels; it was 

in the range of 1.11ï1.17 mmol / l. 

Table 2. 

Dynamics of ketone bodies concentration in the cowsô blood 

Group of animals 

Concentration of ketone bodies, mmol-l on the 21st day af-

ter calving, % to 

the 1st group 
three weeks 

before calving 

a week before 

calving 

on the 7th day 

after calving 

on the 21st day 

after calving 

ɯ ï control 1.11Ñ0.058 1.30Ñ0.048 1.31Ñ0.037 1.41Ñ0.032 +27.0 

ɯɯ ï experimental  1.14Ñ0.054 0.97Ñ0.036 0.95Ñ0.041 0.92Ñ0.026 ï34.7 

ɯɯɯ ï experimental  1.14Ñ0.053 0.94Ñ0.033 0.93Ñ0.026 0.94Ñ0.034 ï33.3 

ɯV ï experimental  1.12Ñ0.064 0.89Ñ0.033 0.86Ñ0.029 0.80Ñ0.031 ï43.3 

Vï experimental 1.17Ñ0.068 0.84Ñ0.032 0.81Ñ0.028 0.78Ñ0.026 ï44.6 

 

However, the cows of the control group showed 

positive dynamics of increasing the concentration of 

ketone bodies in the blood in the transit period, which 

lasted 42 days. On the 21st day after calving, it was 1.41 

mmol / l; it was higher by 27%. Cows in the control 

group were treated with propylene glycol and other vet-

erinary drugs. 

Feeding cows of the experimental groups by feed 

additives significantly affected the content of ketone 

bodies in their blood. 

The cows of the second and third experimental 

groups were fed by feed additives made from hay flour, 

milk thistle and welted thistle, the level of ketone bod-

ies was lower by 34.7 and 33.3% than the control group. 

The decrease was 43.3% and 44.6%, respectively. The 

cows of the fourth and fifth groups in this comparison. 

Comparing the results obtained in the 4th and 5th 

groups and 2nd and 3rd groups, we conclude that feed 

additives including saponite flour and molasses pro-

vided a reduction in the concentration of ketone bodies 

by 13 % and 17%, respectively. The higher positive ef-

fect on the reduction of ketone bodies in the cowsô 

blood is explained by the fact that saponite flour has a 

sorption capacity against free radicals; it is a source of 

mineral elements including metals with variable va-

lence; it leads to an increase in the activity of antioxi-

dant enzymes [13]. The additional number of mineral 

elements partially reduces nutritional stress by normal-

izing mineral metabolism. The molasses is a partial 

source of additional energy and mineral nutrition en-

hancing the positive effect on metabolic processes in 

the body of highly productive cows. 

Thus, a feed additive with hay flour from milk 

thistle or welted thistle, additionally including saponite 

flour and molasses, is a more effective way to prevent 

ketosis in high-yielding cows during the transit period, 
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compared to a feed additive made only from hay flour 

from milk thistle or welted thistle. 

Conclusions. 1. Granular feed additive from hay 

flour of milk thistle or welted thistle used for feeding 

high-yielding cows in the transit period reduces the 

level of ketone bodies by 34.7-33.3% compared with 

animals of the control group. 

2. Feed additive with hay flour from milk thistle 

or welted thistle, additionally including saponite flour 

and molasses provides a lower concentration of ketone 

bodies by 13 and 17%, respectively, compared with 

feed additive from hay flour of milk thistle or welted 

thistle. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʤʦʣʦʜʥʷʢʘ ʣʦʰʘʜʝʡ ʨʫʩʩʢʦʡ ʪʷʞʝ-

ʣʦʚʦʟʥʦʡ ʧʦʨʦʜʳ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʨʘʟʣʠʯʥʳʝ ʜʦʟʠʨʦʚʢʠ ʣʴʥʷʥʦʛʦ ʞʤʳʭʘ (300 ʠ 500 ʛ/ʛʦʣ ʚ ʩʫʪʢʠ). ʈʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʩʷ ʠ ʚ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ: ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ 9,56 ʭ 109 /ʣ, ʬʘʛʦʮʠʪʘʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ï 58,67%, ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ʠ ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ï 3,57 ʠ 6,09 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʘʛʦʮʠ-

ʪʘʨʥʘʷ ʝʤʢʦʩʪʴ ï 58,32 ʪʳʩ.ʤʠʢ.ʪʝʣ. ɺ ʢʦʥʮʝ ʦʧʳʪʘ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʙʳʣʠ 

ʙʦʣʴʰʝ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʞʠʚʦʪʥʳʝ ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʣʷʣʠ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʣʴʥʷʥʦʡ ʞʤʳʭ: ʬʘʛʦʮʠʪʘʨ-

ʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʘ 4,33 ʠ 6,33%, ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ï ʥʘ 10,06 ʠ 15,23%, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ï ʥʘ 2,13 

ʠ 3,76%, ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ ï ʥʘ 3,15 ʠ 4,90% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʥʘʯʘʣʝ ʦʧʳʪʘ ʫ ʣʦʰʘʜʝʡ ʚʩʝʭ ʛʨʫʧʧ 

ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʧʨʦʬʠʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʩʷ. ɺ ʢʦʥʮʝ ʦʧʳʪʘ ʫ ʣʦʰʘʜʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʦʣʴʰʝ ʢʣʝ-

ʪʦʢ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʠʪʝʪ (ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ï ʥʘ 2,67 ʠ 3,33% ʠ ʤʦ-

ʥʦʮʠʪʦʚ ï ʥʘ 1,00 ʠ 1,33%) ʠ ʤʝʥʴʰʝ ʣʠʤʬʦʮʠʪʦʚ ï ʥʘ 4,33 ʠ 6,00% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʫ ʤʦʣʦʜʥʷʢʘ ʣʦʰʘʜʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʣʴʥʷʥʦʡ ʞʤʳʭ, ʦʪʤʝʯʘʣʘʩʴ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʬʘʛʦʮʠʪʘʨʥʳʝ ʨʝʘʢʮʠʠ ʠ 

ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʧʨʦʬʠʣʴ ʵʪʠʭ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʙʱʝʤ ʫʢʨʝʧʣʝʥʠʠ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʚʳʰʝʥʠʠ 

ʝʛʦ ʟʘʱʠʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

Abstract 

The purpose of the work was to study nonspecific immunity in young horses of the Russian heavy breed, who 

consumed various dosages of linseed press (300 and 500 g/goal per day). The results of the studies showed that at 

the beginning of the experience, the level of natural resistance in the groups practically did not differ and on 

average the indicators were: the number of white blood cells 9.56 x 109/l, phagocytic activity - 58.67%, phagocytic 

number and phagocytic index - 3.57 and 6.09, respectively, phagocytic capacity - 58.32 thousand micrometels. At 

the end of the experience, all indicators of natural resistance were more in experimental groups whose animals 

consumed flaxseed rations: phagocytic activity - by 4.33 and 6.33%, phagocytic number - by 10.06 and 15.23%, 

phagocytic index - by 2.13 and 3.76%, phagocytic capacity - by 3.15 and 4.90%, respectively. At the beginning of 

the experience, horses of all groups had practically no different leukocyte profile. At the end of the experiment, 

horses of experimental groups have more cells responsible for non-specific immunity (segmentonuclear neutro-

phils - by 2.67 and 3.33% and monocytes - by 1.00 and 1.33%) and less lymphocytes - by 4.33 and 6.00% com-

pared with controls. Consequently, the young horses of the experimental groups treated as part of the flaxseed diet 

showed a more stable nonspecific resistance, as evidenced by the phagocytic reactions and leukocytic profile of 

these animals. This is expressed in the general strengthening of the body and increasing its protective capabilities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʜʥʷʢ ʣʦʰʘʜʝʡ, ʨʘʮʠʦʥʳ, ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤ-

ʤʫʥʠʪʝʪ, ʬʘʛʦʮʠʪʘʨʥʳʝ ʨʝʘʢʮʠʠ, ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ. 

Keywords: young horses, diets, natural resistance, nonspecific immunity, phagocytic reactions, white blood 

cell formula. 

 

çʃʦʰʘʜʠ ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʧʦʣʥʦʮʝʥ-

ʥʦʤʫ ʢʦʨʤʣʝʥʠʶ. é ɺ ʨʘʮʠʦʥʳ ʣʦʰʘʜʝʡ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚʢʣʶʯʘʪʴ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʛʨʫʙʳʝ, ʩʦʯʥʳʝ 

ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ, ʢʦʨʤʦʚʳʝ ʜʨʦʞʞʠ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʜʢʦʨʤʢʠ, ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʝʤʠʢʩʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʛʨʫʙʳʭ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʦʝ ʩʝʥʦ, ʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʨʦʚʦʡ ʩʦʣʦʤʳ ʠ ʤʷʢʠʥʳ, ʩʦʯ-

ʥʳʭ ï ʤʦʨʢʦʚʴ, ʩʚʝʢʣʫ, ʢʘʨʪʦʬʝʣʴ, ʩʝʥʘʞ, ʨʝʞʝ ʩʠ-

ʣʦʩ, ʢʦʥʮʝʥʪʨʘʪʦʚ ï ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʝʨʥʦʚʳʝ 

ʢʦʨʤʘ, ʪʘʢʠʝ ʢʘʢ ʦʚʝʩ, ʢʫʢʫʨʫʟʘ, ʷʯʤʝʥʴ, ʧʰʝʥʠʮʘ, 
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ʩʦʨʛʦ, ʛʦʨʦʭ, ʙʦʙʳ, ʘ ʪʘʢʞʝ ʦʩʪʘʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ï ʞʤʳʭʠ ʠ ʦʪʨʫʙʠè [1]. 

çʂʦʨʤʣʝʥʠʝ ʣʦʰʘʜʝʡ ʚ ʪʷʞʝʣʦʚʦʟʥʳʭ ʢʦʥʥʳʭ 

ʟʘʚʦʜʘʭ ʦʨʛʘʥʠʟʫʶʪ ʥʘ ʦʩʥʦʚʝ ʥʦʨʤ ʠ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʈʘʮʠ-

ʦʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤʠ ʧʦ ʦʙʱʝʡ ʧʠʪʘ-

ʪʝʣʴʥʦʩʪʠ ʧ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʣʦʰʘʜʝʡ ʚ 

ʧʝʨʝʚʘʨʠʤʦʤ ʧʨʦʪʝʠʥʝ, ʚʠʪʘʤʠʥʘʭ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦ-

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭè [2]. 

ʃʶʙʦʡ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʝ ʚʩʝʭ ʩʠʩʪʝʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʤʤʫʥʥʦʡ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʝʡ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʴʶ, ʢʣʝʪʦʯʥʳʤ ʠ ʪʢʘʥʝʚʳʤ ʠʤʤʫ-

ʥʠʪʝʪʦʤ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʛʫʤʦʨʘʣʴʥʳʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ʠ ʝʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʠʣʠ ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʤʣʝ-

ʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʤʘ [3 - 9]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʤʦʣʦʜ-

ʥʢ̫ʘ ʣʦʰʘʜʝʡ ʨʫʩʩʢʦʡ ʪʷʞʝʣʦʚʦʟʥʦʡ ʧʦʨʦʜʳ, ʧʦ-

ʪʨʝʙʣʷʚʰʠʭ ʨʘʟʣʠʯʥʳʝ ʜʦʟʠʨʦʚʢʠ ʣʴʥʷʥʦʛʦ ʞʤʳʭʘ. 

ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʝʣʠ ʚ ʆʆʆ 

çʃʦʛʠʥʦʚʦè ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʤʦʣʦʜʥʷʢʝ ʣʦ-

ʰʘʜʝʡ ʨʫʩʩʢʦʡ ʪʷʞʝʣʦʚʦʟʥʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 9 - 

12 ʤʝʩʷʮʝʚ. ʄʦʣʦʜʥʷʢ ʙʳʣ ʨʘʩʧʨʝʜʝʣʝʥ ʚ ʪʨʠ 

ʛʨʫʧʧʳ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ (ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʞʠʚʦʡ ʤʘʩʩʳ), ʧʦ 9 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ, ʧʦ 5 ʞʝʨʝʙʯʠʢʦʚ ʠ 4 ʢʦʙʳʣʢʠ ʚ ʢʘʞʜʦʡ [10]. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʤʦʣʦʜʥʷʢʘ ʧʦʣʫʯʘʣʘ ʦʩ-

ʥʦʚʥʦʡ ʨʘʮʠʦʥ, 1 ʦʧʳʪʥʘʷ - ʨʘʮʠʦʥ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʣʴʥʷʥʦʛʦ ʞʤʳʭʘ ʚ ʜʦʟʠʨʦʚʢʝ 300 ʛ/ʛʦʣ, ʘ 2 ʦʧʳʪʥʦʡ 

- 500 ʛ/ʛʦʣ ʚ ʩʫʪʢʠ. ʃʴʥʷʥʦʡ ʞʤʳʭ ʜʘʚʘʣʠ ʚ ʩʤʝʩʠ ʩ 

ʦʚʩʦʤ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʠʤʤʫʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʨʦʚʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ, ʚ ʩʝʨʝʜʠʥʝ ʠ 

ʚ ʢʦʥʮʝ. ʇʦʣʫʯʝʥʥʳʡ ʚ ʦʧʳʪʘʭ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ 

ʧʦʜʚʝʨʛʣʠ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft Excel [11]. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʚʩʝ ʢʦʨʤʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʘʥʘʣʠʟʦʚ ʙʳʣʠ ʩʦʩʪʘʚ-

ʣʝʥʳ ʨʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʨʤʘ 

ʙʳʣʠ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʫʱʝ-

ʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ.  

ɼʣʷ ʢʦʨʤʣʝʥʠʷ ʞʝʨʝʙʯʠʢʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʨʘʮʠʦʥʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4, ʘ ʢʦʨʤʣʝ-

ʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʢʦʙʳʣʦʢ ʚ ʪʘʙʣʠʮʝ 5. ʉʫʪʦʯʥʘʷ 

ʜʘʯʘ ʢʦʨʤʦʚ ʜʣʷ ʞʝʨʝʙʯʠʢʦʚ ʚʩʝʭ ʛʨʫʧʧ, ʙʳʣʘ ʩʣʝ-

ʜʫʶʱʝʡ: ʩʝʥʦ ʨʘʟʥʦʪʨʘʚʥʦʝ ï 9,0 ʢʛ, ʦʚʝʩ ï 3,8 ʢʛ, 

ʷʯʤʝʥʴ ï 1,5 ʢʛ, ʦʪʨʫʙʠ ʧʰʝʥʠʯʥʳʝ ï 0,7 ʢʛ, ʤʦʥʦ-

ʢʘʣʴʮʠʡʬʦʩʬʘʪ ï 63 ʛ, ʠʟʚʝʩʪʥʷʢʦʚʘʷ ʤʫʢʘ ï 20 ʛ, 

ʩʦʣʴ ʧʦʚʘʨʝʥʥʘʷ ï 24 ʛ. ɾʝʨʝʙʯʠʢʠ 1 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʘʣʠ ʣʴʥʷʥʦʡ ʞʤʳʭ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 300 ʛ, ʘ 2 ʦʧʳʪʥʦʡ ï 500 ʛ/ʛʦʣ ʚ ʩʫʪʢʠ. 

ʉʫʪʦʯʥʘʷ ʜʘʯʘ ʢʦʨʤʦʚ ʜʣʷ ʢʦʙʳʣʦʢ ʚʩʝʭ ʛʨʫʧʧ 

ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: ʩʝʥʦ ʨʘʟʥʦʪʨʘʚʥʦʝ ï 8,0 ʢʛ, ʦʚʝʩ ï 

3,5 ʢʛ, ʷʯʤʝʥʴ ï 1,0 ʢʛ, ʦʪʨʫʙʠ ʧʰʝʥʠʯʥʳʝ ï 0,5 ʢʛ, 

ʤʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ ï 50 ʛ, ʠʟʚʝʩʪʥʷʢʦʚʘʷ ʤʫʢʘ ï 15 

ʛ, ʩʦʣʴ ʧʦʚʘʨʝʥʥʘʷ ï 21 ʛ. ʂʦʙʳʣʢʠ 1 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫ-

ʯʘʣʠ ʣʴʥʷʥʦʡ ʞʤʳʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 300 ʛ, ʘ 2 ʦʧʳʪʥʦʡ 

ï 500 ʛ/ʛʦʣ ʚ ʩʫʪʢʠ. 

ʉʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʠ ʟʘʱʠʪʘ ʦʨʛʘʥʠʟʤʘ ʦʪ ʚʦʟ-

ʙʫʜʠʪʝʣʝʡ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝ-

ʭʘʥʠʟʤʦʚ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʥʦ ʠ ʦʪ ʤʥʦʛʠʭ ʥʝʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʅʝʩʧʝʮʠʬʠʯʝ-

ʩʢʠʝ ʟʘʱʠʪʥʳʝ ʨʝʘʢʮʠʠ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʤ ʨʘʟʚʠʪʠʝ ʠʥʬʝʢʮʠ-

ʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘè [12].  

ʂʣʝʪʦʯʥʳʝ ʬʘʢʪʦʨʳ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫ-

ʥʠʪʝʪʘ ʫ ʤʦʣʦʜʥʷʢʘ ʣʦʰʘʜʝʡ ʧʦ ʧʝʨʠʦʜʘʤ ʦʧʳʪʘ ʦʪ-

ʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ɺ ʥʘʯʘʣʝ ʦʧʳʪʘ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʩʷ ʠ ʚ 

ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ: ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦ-

ʮʠʪʦʚ 9,56 ʭ 109 /ʣ, ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï 

58,67%, ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ʠ ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥ-

ʜʝʢʩ ï 3,57 ʠ 6,09 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤ-

ʢʦʩʪʴ ï 58,32 ʪʳʩ.ʤʠʢ.ʪʝʣ.  

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʴʥʷ-

ʥʦʛʦ ʞʤʳʭʘ ʚ ʨʘʮʠʦʥʝ ʣʦʰʘʜʝʡ ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝ-

ʯʝʥʦ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʂ ʩʝʨʝʜʠʥʝ ʦʧʳʪʘ ʫ 

ʣʦʰʘʜʝʡ ʚʩʝʭ ʛʨʫʧʧ ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ 

ʣʝʡʢʦʮʠʪʦʚ: ʚ ʢʦʥʪʨʦʣʝ ʥʘ 1,37%, ʚ 1 ʦʧʳʪʥʦʡ ï ʥʘ 

1,75% ʠ ʚʦ 2 ʦʧʳʪʥʦʡ ï ʥʘ 0,84%. ʆʜʥʘʢʦ, ʝʩʣʠ ʚ 

ʢʦʥʪʨʦʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʣʝʡʢʦʮʠ-

ʪʦʚ ʩʥʠʞʘʣʩʷ ʠ ʫʨʦʚʝʥʴ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʪʦ 

ʚ ʦʧʳʪʥʳʭ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. ʋ ʣʦʰʘ-

ʜʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢ ʩʝʨʝʜʠʥʝ ʦʧʳʪʘ ʫʤʝʥʴ-

ʰʠʣʠʩʴ: ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 0,67%, ʬʘʛʦ-

ʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ï ʥʘ 3,05%, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ï 

ʥʘ 1,80% ʠ ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ ï ʥʘ 3,36%. ɺ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʘʦʙʦʨʦʪ 

ʫʚʝʣʠʯʠʚʘʣʠʩʴ: ʚ 1 ʦʧʳʪʥʦʡ ʥʘ 2,00; 5,62; 2,47 ʠ 

0,34%, ʚʦ 2 ʦʧʳʪʥʦʡ ï ʥʘ 3,00; 8,45; 3,45 ʠ 2,51% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʝʨʝʜʠʥʝ 

ʦʧʳʪʘ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʙʳʣʦ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1 ʦʧʳʪʥʦʡ ʥʘ 

2,03% ʠ ʥʘ 0,86%, ʯʝʤ ʚʦ 2 ʦʧʳʪʥʦʡ. ʌʘʛʦʮʠʪʘʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ ʥʘ 2,34 ʠ 3,00%; ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ï ʥʘ 

7,43 ʠ 10,00%, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ï ʥʘ 3,49 ʠ 

4,66%, ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ ï ʥʘ 5,60 ʠ 5,69% ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʤʦʣʦʜʥʷʢʘ ʣʦʰʘʜʝʡ ʧʦ ʧʝʨʠʦʜʘʤ ʦʧʳʪʘ (xSX° ) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 

ʅʘʯʘʣʦ ʦʧʳʪʘ 

ʃʝʡʢʦʮʠʪʳ, ʭ 109 /ʣ 9,47Ñ0,32 9,70Ñ0,22 9,50Ñ0,48 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 59,00Ñ0,58 58,67Ñ1,45 58,33Ñ1,76 

ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ 3,61Ñ0,08 3,56Ñ0,11 3,55Ñ0,13 

ʌʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ 6,12Ñ0,18 6,07Ñ0,29 6,08Ñ0,10 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ, ʪʳʩ. ʤʠʢ. ʪʝʣ 58,06Ñ3,76 59,05Ñ4,27 57,85Ñ3,67 

ʉʝʨʝʜʠʥʘ ʦʧʳʪʘ 

ʃʝʡʢʦʮʠʪʳ, ʭ 109 /ʣ 9,34Ñ0,17 9,53Ñ0,08 9,42Ñ0,11 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 58,33Ñ1,76 60,67Ñ1,76 61,33Ñ2,03 

ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ 3,50Ñ0,08 3,76Ñ0,04 3,85Ñ0,07 

ʌʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ 6,01Ñ0,25 6,22Ñ0,23 6,29Ñ0,32 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ, ʪʳʩ. ʤʠʢ. ʪʝʣ 56,11Ñ1,51 59,25Ñ2,52 59,30Ñ3,52 

ʂʦʥʝʮ ʦʧʳʪʘ 

ʃʝʡʢʦʮʠʪʳ, ʭ 109 /ʣ 9,55Ñ0,11 9,65Ñ0,09 9,67Ñ0,08 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 57,00Ñ1,73 61,33Ñ0,67 63,33Ñ1,45 

ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ 3,48Ñ0,12 3,83Ñ0,04 4,01Ñ0,09 

ʌʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ 6,11Ñ0,31 6,24Ñ0,04 6,34Ñ0,10 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ, ʪʳʩ. ʤʠʢ. ʪʝʣ 58,42Ñ3,44 60,26Ñ0,44 61,28Ñ0,49 

 

ʊʝʥʜʝʥʮʠʠ ʩʝʨʝʜʠʥʳ ʦʧʳʪʘ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʩʦʭʨʘʥʷʣʠʩʴ ʠ ʚ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʦʣʠʯʝ-

ʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʫ ʣʦʰʘʜʝʡ ʚʩʝʭ 

ʛʨʫʧʧ: ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 2,25%, ʚ 1 ʦʧʳʪʥʦʡ ï ʥʘ 

1,26% ʠ ʚʦ 2 ʦʧʳʪʥʦʡ ï ʥʘ 2,65%. ɺ ʢʦʥʮʝ ʦʧʳʪʘ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʤʠʥʠʤʘʣʝʥ ʚ ʢʦʥʪʨʦʣʝ (9,55 

ʭ 109 /ʣ) ʠ ʙʳʣ ʤʝʥʴʰʝ ʥʘ 1,05 ʠ 1,26% ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʦʧʳʪʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʣʦʰʘʜʝʡ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʫʤʝʥʴʰʠʣʘʩʴ ʬʘʛʦ-

ʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ʥʘ 1,33 

ʠ 0,57%, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ï 

ʥʘ 1,66% ʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤʢʦʩʪʠ ï ʥʘ 4,12%. ɺ 1 ʠ 

2 ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʣʠʩʴ: ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ï ʥʘ 0,66 ʠ 2,00%, ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ï ʥʘ 

1,86 ʠ 4,16%, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ï ʥʘ 0,32 ʠ 

0,79%, ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ ï ʥʘ 1,70 ʠ 3,34% ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥʮʝ ʦʧʳʪʘ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʙʳʣʠ ʙʦʣʴʰʝ ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʞʠʚʦʪʥʳʝ ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʣʷʣʠ ʚ ʩʦʩʪʘʚʝ 

ʨʘʮʠʦʥʘ ʣʴʥʷʥʦʡ ʞʤʳʭ: ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ï 

ʥʘ 4,33 ʠ 6,33%, ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ï ʥʘ 10,06 ʠ 

15,23%, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ï ʥʘ 2,13 ʠ 3,76%, 

ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ ï ʥʘ 3,15 ʠ 4,90% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨ-

ʤʫʣʳ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʭʦʜʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨ-

ʛʘʥʠʟʤʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ. ʃʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ ʤʦʣʦʜʥʷʢʘ ʣʦʰʘʜʝʡ ʚ 

ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 

2. 

ɺ ʥʘʯʘʣʝ ʦʧʳʪʘ ʫ ʣʦʰʘʜʝʡ ʚʩʝʭ ʛʨʫʧʧ ʣʝʡʢʦʮʠ-

ʪʘʨʥʳʡ ʧʨʦʬʠʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʩʷ, ʠ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʢʣʝʪʢʘʤ ʩʦʩʪʘʚʠʣ: ʥʝʡʪʨʦʬʠʣʳ (ʧʘ-

ʣʦʯʢʦ- ʠ ʩʝʛʤʝʪʥʦʷʜʝʨʥʳʝ) 3,55 ʠ 52,67 ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʵʦʟʠʥʦʬʠʣʳ ï 3,89 %, ʙʘʟʦʬʠʣʳ ï 0,44%, 

ʤʦʥʦʮʠʪʳ ï 2,56 % ʠ ʣʠʤʬʦʮʠʪʳ ï 36,89 %. ʈʘʟʥʠʮʘ 

ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʦʬʠʣʷ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʠ ʩʦ-

ʩʪʘʚʠʣʘ ʧʦ ʥʝʡʪʨʦʬʠʣʘʤ (ʧʘʣʦʯʢʦ- ʠ ʩʝʛʤʝʪʥʦʷʜʝʨ-

ʥʳʤ) 1,33 ʠ 1,66% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʦʟʠʥʦʬʠʣʘʤ ï 

1,00%, ʙʘʟʦʬʠʣʘʤ ʠ ʤʦʥʦʮʠʪʘʤ ï 0,34 % ʠ ʣʠʤʬʦ-

ʮʠʪʘʤ ï 2,33%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʡʢʦʮʠʪʘʨʥʳʡ 

ʧʨʦʬʠʣʴ ʣʦʰʘʜʝʡ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. 

  



The scientific heritage No 55 (2020) 17 

ʊʘʙʣʠʮʘ 2 

ʃʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ ʤʦʣʦʜʥʷʢʘ ʣʦʰʘʜʝʡ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʦʧʳʪʘ, % (xSX° ) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 

ʅʘʯʘʣʦ ʦʧʳʪʘ 

ʥʝʡʪʨʦʬʠʣʳ: 

ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ 
3,00Ñ0,58 3,33Ñ0,88 4,33Ñ0,67 

 ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 51,67Ñ5,04 53,33Ñ3,38 53,00Ñ3,46 

ʕʦʟʠʥʦʬʠʣʳ 4,33Ñ0,67 4,00Ñ1,15 3,33Ñ0,88 

ɹʘʟʦʬʠʣʳ 0,33Ñ0,33 0,33Ñ0,33 0,67Ñ0,67 

ʄʦʥʦʮʠʪʳ 2,33Ñ0,33 2,67Ñ0,67 2,67Ñ0,33 

ʃʠʤʬʦʮʠʪʳ 38,33Ñ5,24 36,33Ñ2,03 36,00Ñ2,65 

ʉʝʨʝʜʠʥʘ ʦʧʳʪʘ 

ʥʝʡʪʨʦʬʠʣʳ: 

ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ 
3,33Ñ0,67 3,00Ñ0,58 3,67Ñ0,88 

 ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 49,67Ñ0,88 54,00Ñ3,51 54,33Ñ1,20 

ʕʦʟʠʥʦʬʠʣʳ 4,33Ñ0,33 4,67Ñ0,88 4,00Ñ0,58 

ɹʘʟʦʬʠʣʳ 0,33Ñ0,33 0,33Ñ0,33 0,67Ñ0,33 

ʄʦʥʦʮʠʪʳ 2,67Ñ0,33 3,00Ñ0,58 3,33Ñ0,33 

ʃʠʤʬʦʮʠʪʳ 39,67Ñ0,88 35,00Ñ3,61 34,00Ñ1,53 

ʂʦʥʝʮ ʦʧʳʪʘ 

ʥʝʡʪʨʦʬʠʣʳ: 

ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ 
3,00Ñ0,58 3,33Ñ0,33 3,33Ñ0,88 

 ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 49,00Ñ2,08 51,67Ñ1,45 52,33Ñ2,73 

ʕʦʟʠʥʦʬʠʣʳ 3,67Ñ0,67 3,67Ñ0,33 4,33Ñ1,20 

ɹʘʟʦʬʠʣʳ 0,33Ñ0,33 0,67Ñ0,33 0,67Ñ0,33 

ʄʦʥʦʮʠʪʳ 2,67Ñ0,67 3,67Ñ0,33 4,00Ñ0,58 

ʃʠʤʬʦʮʠʪʳ 41,33Ñ2,03 37,00Ñ1,53 35,33Ñ2,85 

 

ʂ ʩʝʨʝʜʠʥʝ ʦʧʳʪʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʣʝʡʢʦʛʨʘʤʤʝ ʣʦʰʘʜʝʡ ʚʩʝʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥʦ ʥʝ 

ʙʳʣʦ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʥʠʟʠʣʦʩʴ ʯʠʩʣʦ ʩʝʛ-

ʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ 2,00% ʠ ʫʚʝʣʠʯʠ-

ʣʠʩʴ: ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ ï ʥʘ 0,33%, ʤʦ-

ʥʦʮʠʪʦʚ - ʥʘ 0,34% ʠ ʣʠʤʬʦʮʠʪʦʚ ï ʥʘ 1,34%. ɺ 1 ʠ 

2 ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʫʤʝʥʴʰʠʣʦʩʴ ʯʠʩʣʦ ʧʘʣʦʯʢʦ-

ʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ 0,33 ʠ 0,66% ʠ ʣʠʤʬʦʮʠ-

ʪʦʚ ï ʥʘ 1,33 ʠ 2,00% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʠ ʫʚʝʣʠʯʠ-

ʣʦʩʴ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ï ʥʘ 0,67 ʠ 

1,33%, ʵʦʟʠʥʦʬʠʣʦʚ ï ʥʘ 0,67% ʠ ʤʦʥʦʮʠʪʦʚ ï ʥʘ 

0,33 ʠ 0,66%. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʝʨʝʜʠʥʝ ʦʧʳʪʘ ʫ 

ʣʦʰʘʜʝʡ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʙʦʣʴʰʝ ʩʝʛʤʝʥ-

ʪʦʷʜʝʨʥʳʭ ʢʣʝʪʦʢ ʥʘ 4,33 ʠ 4,66% ʠ ʤʝʥʴʰʝ ï ʥʘ 

4,67 ʠ 5,67% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦ-

ʣʝʤ.  

ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʫ ʣʦʰʘʜʝʡ ʚʩʝʭ ʛʨʫʧʧ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʯʠʩʣʦ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ: ʚ ʢʦʥ-

ʪʨʦʣʝ ï ʥʘ 0,67%, ʚ 1 ʦʧʳʪʥʦʡ ï ʥʘ 2,33 ʠ ʚʦ 2 ʦʧʳʪ-

ʥʦʡ ï ʥʘ 2,00% ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʣʠʤʬʦʮʠʪʦʚ 

ï ʥʘ 1,66; 2,00 ʠ 1,33% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥʮʝ 

ʦʧʳʪʘ ʫ ʣʦʰʘʜʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʦʣʴʰʝ ʢʣʝʪʦʢ, 

ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʠʪʝʪ (ʩʝʛ-

ʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ï ʥʘ 2,67 ʠ 3,33% ʠ ʤʦ-

ʥʦʮʠʪʦʚ ï ʥʘ 1,00 ʠ 1,33%) ʠ ʤʝʥʴʰʝ ʣʠʤʬʦʮʠʪʦʚ ï 

ʥʘ 4,33 ʠ 6,00% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʤʦʣʦʜʥʷʢʘ ʣʦʰʘʜʝʡ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʣʴʥʷʥʦʡ 

ʞʤʳʭ, ʦʪʤʝʯʘʣʘʩʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘʷ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʬʘ-

ʛʦʮʠʪʘʨʥʳʝ ʨʝʘʢʮʠʠ ʠ ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʧʨʦʬʠʣʴ 

ʵʪʠʭ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʙʱʝʤ ʫʢʨʝʧʣʝ-

ʥʠʠ ʦʨʛʘʥʠʟʤʘ, ʧʦʚʳʰʝʥʠʠ ʝʛʦ ʟʘʱʠʪʥʳʭ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʚ ʙʦʨʴʙʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦ-

ʣʝʟʥʝʡ. 
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Abstract 

The article presents materials on the ecotoxicological assessment of pesticides that are used to protect crops. 

The aim of the research was to establish an ecotoxicological assessment of pesticides that are used to protect crops. 

The studies were carried out in the conditions of intensive chemicalization of agriculture in the forest-steppe of 

the right bank. It has been established that persistent organochlorine pesticides are one of the most common toxi-

cants of the soil environment. 

The ecological and toxicological assessment of pesticides is taken into account by the variability of their 

distribution in the environment. The degree of negative impact of pesticides for humans and their habitats under 

specific conditions of use is determined by the presence of their residues and their effect on the quality of the crop. 

Pesticides are chemical compounds that inhibit the development of a certain group of plants or other harmful 

organisms. Pesticides entering agrophytocenoses accumulate in separate objects and environments and are in-

cluded in various migration chains. This is especially true for persistent pesticides that can persist in the environ-

ment for a long time. 

The results of the research established that fungicides alto-super 330, tilt 250, when used against winter wheat 

diseases in the forest-steppe of the right bank, actively decomposed in the ears rather than in the stems. The inten-

sity of decomposition of herbicides ï esthe, puma-super 100, exactly and esterone in plants of spring wheat, barley 

and soil has been studied. Herbicide from the group of aryloxyalkanecarboxylic acids aesthetic, at consumption 

rates of 0.4; 0.6 l/ha degraded slowly in the stems and ears of spring wheat. During the harvesting period, no 

residual amounts were found in grain and soil. 

When testing herbicides on spring barley crops at low doses of microquantities of drugs on the 30th day after 

treatment, there was esthete, within 0.78-1.20 mg/kg, esterone ï 0.98-1.56 mg/kg, exactly ï 0.032-0.022 mg/kg, 

respectively. 

It has been established that the intensity of degradation of herbicides from the class of benzoic acid derivatives 

aesthetic, esterone and sulfonylurea derivatives depends exactly on the type of crop, for example, in spring barley 

for a longer period than in spring wheat under the same climatic conditions. 

Keywords: pesticides; ecological and toxicological assessment; agricultural crops; organochlorine pesticides; 

soil; agrocenosis. 
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Today, scientific and technological progress has 

brought enormous benefits to mankind, however 

caused problems to be solved our future and our very 

lives are connected planet. Among them - the provision 

of humanity with food, energy, raw materials, as well 

as the problem of ecology. Population the planet is con-

stantly growing, and to ensure its physiological nutri-

tional needs need to produce more and more agricul-

tural products. It is necessary to reduce crop losses from 

crop diseases, pests and weeds, with a total loss of 

about 34% of the potential harvest. Therefore, use plant 

protection products in agricultural production are of 

great importance. 

Due to the intensive use of land, it is necessary to 

conduct systematic control over the state of its fertility, 

as well as the level of pesticide contamination of agri-

cultural products. 

Scientific and technological progress has brought 

great benefits to mankind, however, it has also caused 

problems, with the solution of which our future and life 

itself on our planet is connected. Among them ï the 

provision of humanity with food, energy, raw materials, 

as well as the problem of ecology [1]. 

The world's population is growing steadily, and 

more agricultural products must be produced to meet its 

physiological nutritional requirements. At the same 

time, it is necessary to reduce crop losses from crop dis-

eases, pests and weeds, the total losses from which 

amount to about 34% of the potential crop. Therefore, 

the use of plant protection products in agricultural pro-

duction is of great importance. 

Effective and highly productive agriculture cannot 

do without the use of plant protection chemicals, but at 

the same time pesticides are one of the most dangerous 

types of chemical products for humans and the environ-

ment. Agrophytocenoses and their main components 

are primarily exposed to pesticides: agricultural soil, 

vegetation cover, ground and soil biota, water bodies, 

including groundwater [2, 3]. Pesticides entering ag-

rophytocenoses accumulate in separate objects and en-

vironments and are included in various migration 

chains. This is especially true for persistent pesticides 

that can persist in the environment for a long time. 

The most important component of food security is 

not only quantitative, but also qualitative indicators of 

food consumed by the population. The large-scale tech-

nogenic impact on the environment that has occurred 

over the past century has led to the pollution of the at-

mosphere, water and soil with various ecotoxicants. In 

such conditions, obtaining ecologically safe agricul-

tural products becomes difficult. 

Modern trends in the development of world agri-

culture convincingly indicate that, simultaneously with 

the task of providing the population with food, it is nec-

essary to solve the problem of environmental protec-

tion, preservation of biodiversity, and reproduction of 

soil fertility [4, 5]. 

The process of migration of pesticides in the soil, 

their movement in soil ï adjacent systems, as well as 

their residual amount is the result of a complex interac-

tion of a number of factors. They can be divided into 

four main groups: the first group of factors is deter-

mined by the properties of pesticides; the second group 

is characterized by soil properties and agronomic fac-

tors; the third includes climatic conditions; and the 

fourth ï the modes of ingress of chemical plant protec-

tion products. Moreover, for some substances, physical 

factors will be decisive, such as evaporation, for others 

ï chemical or biological destruction (for example, the 

main way of decomposition of amidosulfuron is micro-

biological) [3]. 

A common factor determining the stability of al-

most all pesticides without exception is their ability to 

be adsorbed by soil particles, because in the adsorbed 

state they become inaccessible to microorganisms and 

are poorly amenable to chemical transformations. Nu-

merous studies show a direct dependence of the accu-

mulation of toxic substances on the content of humus 

in the soil due to the high sorption capacity of humic 

substances [4]. Therefore, in fertile structured soils, the 

maximum accumulation is observed in the upper arable 

layer, while in soils with a low humus content, the con-

centration of the pollutant differs little over the entire 

profile; in addition, an increased risk of groundwater 

pollution should be expected. 

Pesticides are chemical compounds that inhibit the 

development of a certain group of plants or other harm-

ful organisms without causing any particular harm to 

beneficial crops. But chemical agents provide only tem-

porary relief, since over time they contribute to the de-

velopment of resistance to constantly used agents. 

The spread of pesticides in the environment occurs 

both physically and biologically. The first method is 

scattering by wind in the atmosphere and propagation 

through streams. The second is the transfer by living 

organisms along the path of nutrition. As organisms 

move to the higher links of the food chain, the concen-

trations of harmful substances increase, accumulating 

in internal organs, mainly in the liver and kidneys. 

Pesticides stored in soils in a variety of ways, in-

cluding through products of plant and animal origin, 

can enter the human body [6, 7]. 

In the environment, pesticides are spread through 

air, water, plants, animals, and the people who work 

with them. The protection of nature and the rational use 

of its resources is one of the important problems of our 

time, on the correct solution of which the development 

of the economy, the safety of life and the preservation 

of the environment in an ecologically clean state largely 

depend. The systematic use of pesticides in agriculture 

leads to the fact that they become a constant factor that 

negatively affects the ecology, changing and forming 

macro-and microbiocenoses [8].  

Observance of a reasonable balance between the 

need to use pesticides and the possible negative conse-

quences of their use is ensured by the state regulation 

of the circulation of pesticides. Evaluation of pesticide 

safety criteria, which include the toxic and logical char-

acteristics of the active substance (allergenicity, repro-

ductive toxicity, teratogenicity, mutagenicity, carcino-

genicity, embryotoxicity), the impact on the human en-

vironment (drinking water, air, soil), quality and safety 

of food products using scientific research results of 

monitoring the content of active substances in environ-

mental objects, prevents the degree of possible danger 
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of pesticides for human health and their environment in 

specific conditions of use [9]. 

Pesticides enter the soil in all cases of their use. 

Subsequently, a certain part of them decomposes into 

non-toxic products within several months and does not 

leave a noticeable negative effect, the other part persists 

for years and enters the system of circulation of sub-

stances in nature. Pesticides enter the atmosphere dur-

ing evaporation, and then fall out of the rain, are 

washed out by precipitation or groundwater into deep 

subsoil layers, are carried by plant roots to the surface 

with a soil solution, and in trace amounts enter food and 

again into the soil. The duration of these processes de-

pends on natural and anthropogenic factors, affect the 

decomposition of pesticides in the soil [10, 11].  

Degradation of pesticides in environmental ob-

jects depends on acidity, temperature, illumination of 

the environment, as well as on the physicochemical 

properties of the drug and the environment [12]. 

Among the groups of widely used pesticides are 

derivatives of chlorophenylbenzoyl ï urea tefluben-

zuron, diflubenzuron, etc. It is interesting to note that 

diflubenzuron is more stable in sunlight, on the surface 

and inside plants [13, 14]. 

Persistent organochlorine pesticides are one of the 

most common soil toxicants. When entering the soil, 

some of them are sorbed by the soil complex, bind to 

organic matter, redistribute along the profile, transform 

and mineralize under the action of soil microflora. A 

certain part is absorbed by vegetation, and the other is 

carried out by surface and ground runoff, which deter-

mines their entry into water sources, and then into bot-

tom sediments. When evaporated, pesticides can be dis-

persed in open air [15, 16, 17]. 

Pesticides can be dispersed in open air. Chemical 

substances that have entered the soil enter the human 

body through the medium in contact with the soil: wa-

ter, air and plants through biological chains: soil ï plant 

ï human or soil ï plant ï animal ï human. Therefore, 

when standardizing the content of toxicants in the soil, 

not only the danger posed by the soil in direct contact 

with it, but mainly the consequences of secondary pol-

lution of the media in contact with the soil, is taken into 

account. At the same time, such factors as soil type, me-

chanical composition, microbiocenosis, temperature, 

pH, moisture and others are taken into account. The 

lower the humus content, pH and mechanical composi-

tion of the soil, the more dangerous its pollution with 

chemical toxicants and, in particular, organochlorine 

pesticides [18]. 

Organochlorine pesticides are characterized by a 

long decay period, as well as the property of movement 

and accumulation, that is, they are able to pass from soil 

to plants and accumulate in them, and, therefore, there 

is a danger of getting them into food, which is danger-

ous for humans. Organochlorine compounds belong to 

the group of strong carcinogens that cause cancer. In 

addition, they have negative consequences for human 

health (weakening of immunity, impairment of repro-

ductive functions, etc.). The stability of these com-

pounds contributes to their accumulation in the body, 

and they also do not lend themselves to rapid neutrali-

zation and removal from the human and animal body. 

Therefore, when even in small doses, organochlorine 

drugs and their metabolites enter the body of humans 

and animals are dangerous due to the summation effect 

[19]. 

Protection of plants against diseases by fungicides 

has reached a very impressive size by now. The greatest 

attention in the literature is paid to the derivatives of 

ethylene dithiocarbamic acid, which are widely used in 

various cultures. Of the metabolic products, ethylene 

thiourea is the most dangerous, which causes tumors in 

animals. The plants were found to contain residues in 

the amount of 1 mg/kg. Fungicides from this group 

maneb, mankotseb, zineb, according to most research-

ers, are dangerous to humans and animals [20]. 

Benzimidazoles and triazoles are one of the main 

representatives of systemic fungicides. These drugs are 

mainly used to protect crops from disease. According 

to the literature, no negative properties of these fungi-

cides for the environment have yet been noted [20]. 

The ecological and toxicological assessment of 

pesticides is taken into account by the variability of 

their distribution in the environment. The degree of the 

negative impact of pesticides for humans and their hab-

itat under specific conditions of use is determined by 

the presence of their residues and their effect on the 

quality of the crop [21, 22]. 

Based on the above, the intensity of decomposi-

tion of widely used pesticides was studied (imidaclo-

prid, diflubenzuron, teflubenzuron, lambda-cyhalo-

thrin, alpha-cypermethrin, fungicides-propiconazole, 

cyproconazole, epoxconazole, difenoconazole, flutric-

ulfurofulphol furon, amidosulfuron, ethylhexyl ether of 

2,4-dichlorophenoacetic acid, metsulfuron-methyl, 

iodosulfuron, amidosulfuron, clopyralid, bentosan, 

glyphosate) in crops. 

Fungicides alto-super 330, tilt 250, when used 

against winter wheat diseases in the forest-steppe of the 

right bank, actively decomposed in the ears rather than 

in the stems (Table 1). 

So, the content of alto-super 330, (according to 

propiconazole) on the 1st day after treatment was 1.84 

mg/kg in the stems, 1.81 mg/kg in the ears, and on the 

10th day its concentration decreases to 1,38 mg/kg in 

stems, 1.35 mg/kg in ears. The second active ingredient 

of the fungicide ciproconazole on the 10th day after 

treatment in the stems contained 0.42 mg/kg, in the ears 

ï 0.38 mg/kg, on the 20th 0.31 and 0.28 mg/kg, respec-

tively. Fungicide tilt 250, degraded gradually. During 

the harvesting period, no residual amounts of the stud-

ied fungicides were found in grain and straw. 
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Table 1 

Decomposition rate of fungicides in winter wheat plants 

Option 
Consumption 

rate, l/ha 

Object under 

study 

Active ingredient content, days after treat-

ment, mg/kg 

1 10 20 
during harvesting 

grain 

Alto super, 330, (propicon-

azole, 250 g/l 

 

+ cyprocoanzole, 80 g/l) 

0,5  stalks of ears 

 

 

stalks of ears 

 

1,84 

1,81 

 

0,57 

0,51 

1,38 

1,35 

 

0,42 

0,38 

1,01 

0,99 

 

0,31 

0,28 

not found 

not found 

 

not found 

not found 

Tilt 250 

(propiconazole, 250 g/l 

0,5  stalks of ears 2,0 

1,8 

1,5 

1,35 

1,1 

0,9 

not found 

not found 

 

The intensity of decomposition of herbicides ï esthe, puma-super 100, exactly and esterone in plants of spring 

wheat, barley and soil has been studied (Table 2, 3). 

Table 2 

Intensity of decomposition of herbicides in spring wheat plants 

Option 
Consumption 

rate, l/ha 

Object under 

study 

Active ingredient content, days after 

treatment, mg/kg 

20 30 
during harvesting 

grain 

Estet (2-ethylhexyl ester of 2,4-D 

dichloro-phenoacetic acid, 600 g/l) 

 

0,4 stalks of ears  

soil 

 

1,31 

1,12 

0,81 

1,00 

0,91 

0,58 

not found 

not found 

not found 

0,6 stalks of ears  

soil 

 

1,44 

1,33 

1,00 

1,13 

0,90 

0,77 

not found 

not found 

not found 

Puma-super 100, (fenoxa-prop-p-

ethyl, 100 g/l + mefenpyrdiethyl, 27 

g/l) 

0,6 stalks of ears  

soil 

 

0,91 

0,60 

0,83 

0,31 

0,11 

0,41 

not found 

not found 

not found 

0,9 stalks of ears  

soil 

 

1,00 

0,94 

1,0 

0,40 

0,33 

0,51 

not found 

not found 

not found 

Akkurat (metsulfuron-methyl 600 

g/kg) 

8 stalks of ears  

soil 

 

0,05 

0,03 

0,01 

0,01 

0,01 

0,009 

not found 

not found 

not found 

10 stalks of ears  

soil 

 

0,055 

0,041 

0,021 

0,021 

0,016 

0,010 

not found 

not found 

not found 

 

Herbicide from the group of aryloxyalkanecarbox-

ylic acids aesthetic, at consumption rates of 0.4; 0.6 l/ha 

degraded slowly in the stems and ears of spring wheat. 

During the harvesting period, no residual amounts were 

found in grain and soil. 

Highly selective herbicide puma-super 100, de-

composed more actively in the soil from under the 

wheat. 

The sulfonylurea derivative metsulfuron-methyl 

on the 30th day after treatment was contained within 

0.009-0.01 mg/kg at a consumption rate of 8 g/ha, 0.01-

0.02 mg/kg at a consumption rate of 10 g/ha. No resi-

dues were found during the harvest. 

It was found that during the treatment of spring 

wheat crops with herbicides, the persistence of esthete, 

puma-super 100, exactly in the stems of the crop, was 

observed. 

When testing herbicides on crops of spring barley 

at low doses of the content of trace amounts of drugs 

on the 30th day after treatment, there was esthete, 

within 0.78-1.20 mg/kg, esterone ï 0.98-1.56 mg/kg, 

exactly ï 0.032-0.022 mg/kg, respectively. 
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Table 3 

Intensity of decomposition of herbicides in spring barley plants 

Option 
Consumption 

rate, l/ha 

Object under 

study 

Active ingredient content, days af-

ter treatment, mg/kg 

20 30 
during harvesting 

grain 

Estet (2-ethylhexyl ester of 2,4-D di-

chloro-phenoacetic acid, 600 g/l) 

0,4 stalks of ears  

soil 

 

1,40 

1,36 

1,01 

1,20 

1,14 

0,78 

not found 

not found 

not found 

0,6 stalks of ears  

soil 

 

1,81 

1,33 

1,20 

1,43 

1,10 

0,90 

not found 

not found 

not found 

Puma-super 100, (fenoxa-prop-p-ethyl, 

100 g/l + mefenpyrdiethyl, 27 g/l) 

0,6 stalks of ears  

soil 

 

2,33 

1,82 

1,51 

1,56 

1,18 

0,98 

not found 

not found 

not found 

0,9 stalks of ears  

soil 

 

2,56 

1,86 

1,67 

1,66 

1,20 

1,08 

not found 

not found 

not found 

Akkurat (metsulfuron-methyl 600g/kg) 

8 stalks of ears  

soil 

 

0,06 

0,04 

0,03 

0,032 

0,022 

0,011 

not found 

not found 

not found 

10 stalks of ears  

soil 

 

0,060 

0,051 

0,035 

0,032 

0,026 

0,013 

not found 

not found 

not found 

 

At increased consumption rates on the 30th day af-

ter treatment, the concentration of these herbicides in 

the test objects differed little from the minimum doses. 

During the harvesting period, no residual amounts of 

herbicides were found in grain, straw and soil, with the 

exception of Esterone, which was contained in trace 

amounts in the stems. 

It has been established that the intensity of degra-

dation of herbicides from the class of benzoic acid de-

rivatives aesthetic, esterone and sulfonylurea deriva-

tives depends exactly on the type of crop, for example, 

in spring barley for a longer period than in spring wheat 

under the same climatic conditions. 

As a result of studying the set of factors character-

izing the use of pesticides, including the concentration 

of the active substance in the formulation used, con-

sumption rates, processing time, the number of treat-

ments, the use of auxiliary substances and methods, the 

area of application that determine the required amount, 

processing time, intervals before harvesting, it is rec-

ommended: 

- pesticides based on active ingredients ï im-

idacloprid, diflubenzuron, teflubenzuron, lambda-

cyhalothrin, alpha-cypermethrin, fungicides - pro-

piconazole, cyproconazole, epoxconazole, difenocona-

zole, flutriafol, herbicides-fenoxylsaprop-fuldosulfu-

ron ethylhexyl ester of 2,4-dichlorophenoacetic acid, 

metsulfuron-methyl, iodosulfuron, amidosulfuron, 

clopyralid, bentosan, glyphosate should be used in the 

conditions of the right-bank Lis-steppe in accordance 

with the established regulations for their use, since re-

sidual amounts in the samples are not found to yield 

maximum levels of alpha 2,4-dichlorophenoacetic acid, 

glyphosate, which are persistent in cereal plants. 

The potential health hazard of pesticides can be re-

duced: 

- strictly observing safety precautions when work-

ing with pesticides; 

- use pesticides that have passed the state registra-

tion in accordance with the established procedure and 

are included in the State Catalog (Register) of pesti-

cides; 

- comply with the established requirements for the 

import of pesticides, their packaging and labeling, as 

well as with the hygienic regulation of the conditions 

for the use of pesticides on the territory of the Member 

States of the customs union. 

Pesticide handling should not lead to: 

- exceeding the hygienic standards for the content 

of residual amounts of pesticides, toxic and hazardous 

metabolites and compounds, persistent organic pollu-

tants in agricultural products, established in accordance 

with the legislation in the field of sanitary and epidemi-

ological welfare of the population; 

- the emergence of pathogenic microflora, entero-

cocci and other dangerous biological agents in environ-

mental objects as a result of the use of pesticides; 

- violation of the natural microbiocenosis of soils. 

Widespread use of pesticides in agricultural pro-

duction can cause them to pollute the environment. Par-

ticularly dangerous are soil herbicides, the remnants of 

which can be stored in the soil from 18 to 24 months. 

So, the pollution of agricultural crops with resid-

ual amounts of pesticides occurs due to the use in the 

fight against weeds, pests and diseases of crops. The 

introduced pesticides partially decompose under the in-

fluence of temperatures, solar insolation, humidity, par-

tially pass into the plant and a relatively small amount 

of them remains in the soil. When used intensively and 

at significant doses, pesticides can accumulate in soil, 

wastewater and plant products, causing serious envi-

ronmental problems. 
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ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʨʘʟ ʧʨʦʚʝʜʝʥ ʢʨʠʪʠʯʝʩʢʘʷ ʨʝʚʠʟʠʷ ʚʠʜʦʚ ʨʦʜʘ Dracocephalum (Lamiaceae) ʜʣʷ ʬʣʦʨʳ ʋʟʙʝ-

ʢʠʩʪʘʥʘ. ʀʟʫʯʝʥʳ ʛʝʨʙʘʨʥʳʝ ʦʙʨʘʟʮʳ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʊʘʰʢʝʥʪʝ (TASH) ʧʨʦʨʘʙʦʪʘʥʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʧʨʦʚʝ-

ʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠ-

ʩʪʘʥʘ ʧʨʦʠʟʨʘʩʪʘʶʪ 16 ʚʠʜʦʚ ʨʦʜʘ Dracocephalum, 5 ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʜʣʷ 

ʬʣʦʨʳ ʋʟʙʝʢʠʩʪʘʥʘ. ɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʢʦʥʩʧʝʢʪ ʨʦʜʘ Dracocephalum ʬʣʦʨʳ ʋʟʙʝʢʠʩʪʘʥʘ ʚʢʣʶʯʘʝʪ: ʥʘʟʚʘ-

ʥʠʷ ʚʠʜʦʚ, ʩʩʳʣʢʠ ʥʘ ʣʠʪʝʨʘʪʫʨʥʳʡ ʠʩʪʦʯʥʠʢ ʩ ʧʝʨʚʦʦʧʠʩʘʥʠʝʤ ʚʠʜʘ, ʵʪʠʢʝʪʢʫ ʪʠʧʦʚʦʛʦ ʦʙʨʘʟʮʘ, ʦʙʱʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ. ʇʨʠʚʝʜʝʥʳ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʤ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʋʟʙʝʢʠʩʪʘʥʘ (Tojibaev et al., 2016) ʉʦʟʜʘʥ ʢʣʶʯ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʨʦʜʘ 

Dracocephalum, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ.  

Abstract 

For the first time, a critical revision of species of the genus Dracocephalum (Lamiaceae) for the flora of 

Uzbekistan was carried out. Studied herbarium specimens stored in Tashkent (TASH), worked out the literature 

and conducted field research in Uzbekistan. In the course of the work, it was established that 16 species of the 

genus Dracocephalum grow on the territory of Uzbekistan, 5 of which are considered new for the flora of Uzbek-

istan. Annotated synopsis of the genus Dracocephalum of the flora of Uzbekistan includes: names of species, links 

to a literary source with the original description of the species, a type sample label, the general distribution of 

species. All studied samples are presented in accordance with the new botanical-geographical zoning of Uzbeki-

stan (Tojibaev et al., 2016) A key has been created to identify the species of the genus Dracocephalum distributed 

in Uzbekistan. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Dracocephalum, ʬʣʦʨʘ, ʋʟʙʝʢʠʩʪʘʥ, ʢʦʥʩʧʝʢʪ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʪʠʧʳ. 

Keywords: Dracocephalum, flora, Uzbekistan, synopsis, distribution, types. 

 

ɺ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚʩʪʨʝʯʘʶʪʩʷ 26 ʚʠʜʦʚ 

ʨʦʜʘ Dracocephalum, ʧʨʠ ʵʪʦʤ ʜʣʷ ʋʟʙʝʢʠʩʪʘʥʘ 

ʧʨʠʚʦʜʠʪʩʷ 10 ʚʠʜʦʚ. ʇʨʦʚʝʜʸʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʵʪʦʛʦ ʨʦʜʘ ʥʝ 

ʚʥʝʩʝʥʳ ʚʦ ʌʣʦʨʫ ʋʟʙʝʢʠʩʪʘʥʘ[3,4]. 

ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʧʠʩʘʥʠʝ ʢʦʥʩʧʝʢʪʘ ʨʦʜʘ Dracocephalum L. 

ʜʣʷ ʬʣʦʨʳ ʋʟʙʝʢʠʩʪʘʥʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʥʘʟʚʘʥʠʷ 

ʚʠʜʦʚ, ʠʩʪʦʯʥʠʢʠ ʧʝʨʚʦʦʧʠʩʘʥʠʷ ʚʠʜʦʚ, ʮʠʪʠʨʦʚʘ-

ʥʠʝ ʪʠʧʦʚ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʚʠʜʦʚ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʳʷʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ Dracocephalum L. 

ʚʦ ʬʣʦʨʝ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʉʦʟʜʘʥʠʝ ʢʣʶʯʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʌʣʦʨʳ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʦʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟ-

ʮʦʚ. 

ʊʠʧʠʬʠʢʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ Dracocephalum 

L. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʦ ʠʟʫ-

ʯʝʥʠʝ ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʊʘʰʢʝʥʪʝ 
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(TASH) ʠ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ 

ʥʘʤʠ ʚʳʷʚʣʝʥʦ 16 ʚʠʜʦʚ Dracocephalum L., 5 ʠʟ ʢʦ-

ʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʜʣʷ ʋʟʙʝ-

ʢʠʩʪʘʥʘ ʜʘʥ ʢʦʥʩʧʝʢʪ ʚʠʜʦʚ Dracocephalum L. ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʢʣʶʯʠ ʜʣʷ ʠʭ ʦʧʨʝʜʝʣʝ-

ʥʠʷ. ɼʣʷ ʥʦʚʳʭ ʚʠʜʦʚ (D. stamineum Kar et Kir., 

D.nuratavicum Adylovii , D.karataviense N.Pavl. & 

Roldug., D. nutans L., D. adylovii I.I. Maltzev.) ʮʠʪʠ-

ʨʫʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʋʟʙʝ-

ʢʠʩʪʘʥʘ (Tojibaev et al., 2013; Sennikov & 2016)[8]. 

ɸ.ʃ. ɹʫʜʘʥʮʝʚ ʢʨʠʪʠʯʝʩʢʠʡ ʧʝʨʝʩʤʦʪʨʠʣ 

ʩʠʩʪʝʤʘ ʨʦʜʘ Dracocephalum, ʚ ʢʦʪʦʨʦʡ 

ʨʘʩʩʤʘʪʨʠʚʘʣ 73 ʚʠʜʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 3 

ʧʦʜʨʦʜʦʚ, 7 ʩʝʢʮʠʡ, 2 ʧʦʜʩʝʢʮʠʡ 21 ʨʷʜʦʚ [1]. ʄʳ 

ʦʧʠʨʘʝʤʩʷ ʪʘʢʩʦʥʦʤʠʷ ʨʦʜʘ ʥʘ ʩʠʩʪʝʤʫ ɸ.ʃ. ɹʫʜʘʥ-

ʮʝʚʘ; 

ʉʝʢʮʠʷ. 1. Calodracon Benth. 

ʈʷʜ: Grandiflora. ɺʠʜʳ: D.formosum Gontsch. 

ʈʷʜ: Imberbia. ʄʦʥʦʪʠʧʥʳʡ ʨʷʜ. ɺʠʜ: D. 

imberbe Bunge, D. adylovii I.I. Maltzev 

ʉʝʢʮʠʷ. 2. Confertodracon A. Budantz. ɺʠʜʳ: D. 

oblongifolium Regel, D. scrobiculatum Regel 

ʉʝʢʮʠʷ.3. Idiodracon (Briq) C.Y.Wu et 

W.T.Wang.  

ʈʷʜ: Nutania. ɺʠʜʳ: D. nutans L. 

ʈʷʜ: Integrifolia. ɺʠʜʳ: D. integrifolium Bunge, 

Dracocephalum karataviense N.Pavl. & Roldug 

ʈʷʜ: Nodulosa. ʄʦʥʦʪʠʧʥʳʡ ʨʷʜ. ɺʠʜ: D. 

nodulosum Rupr. 

ʉʝʢʮʠʷ.4. Keimodracon Benth.  

ʈʷʜ: Discoloria. ɺʠʜ: D. discolor Bunge.  

ʉʝʢʮʠʷ.5. Dracocephalum.  

ʈʷʜ: Peregrina. ɺʠʜ: D. bipinnatum Rupr., D. 

diversifolium Rupr., D. spinulosum Popov, 

D.nuratavicum Adylovii  

ʈʷʜ: Komaroviana. ɺʠʜʳ: D. komarovii Lipsky. 

ʇʦʜʨʦʜ: Fedtschenkiella (Kudr.) Schischk. 

ʄʦʥʦʪʠʧʥʳʡ ʧʦʜʨʦʜ. ɺʠʜ: D. stamineum Kar et 

Kir. 

ɺʠʜʳ ʩʝʢʮʠʠ Sinodracon ʠ Palmata ʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʧʨʝʜʣʦʞʝʥʘ ʩʠ-

ʩʪʝʤʘ ʨʦʜʘ Dracocephalum L. ʚʦ ʬʣʦʨʝ ʋʟʙʝʢʠ-

ʩʪʘʥʘ, ʚ ʢʦʪʦʨʦʡ 16 ʚʠʜʦʚ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ 5 

ʩʝʢʮʠʷʤʠ, 8 ʨʷʜʦʤ ʠ 2 ʧʦʜʨʦʜʦʤ[7].  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʠʜʦʚ ɿʤʝʝʛʦʣʦʚʥʠʢʘ 

(Dracocephalum), ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦ-

ʥʦʚ ʧʦʟʚʦʣʠʣ ʦʧʠʩʘʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʠʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʣʶʯʝʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ 

ʦʙʨʘʱʝʥʦ ʥʘ ʬʦʨʤʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʫʙʮʘ ʚʝʨʭʥʝʡ 

ʛʫʙʳ ʯʘʰʝʯʢʠ, ʥʘʣʠʯʠʝ ʞʝʣʚʘʢʦʚ ʚ ʦʩʥʦʚʥʦʡ ʜʦʣʝ 

ʟʫʙʮʦʚ ʯʘʰʝʯʢʠ, ʬʦʨʤʘ ʚʝʨʭʥʝʡ ʛʫʙʳ ʚʝʥʯʠʢʘ, ʭʘ-

ʨʘʢʪʝʨ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʩʦʮʚʝʪʠʡ, ʧʨʠ-

ʮʚʝʪʥʠʢʦʚ ʠ ʣʠʩʪʴʝʚ. ʇʨʦʚʝʜʸʥʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦ-

ʣʠʣʘ ʫʪʦʯʥʠʪʴ ʛʨʘʥʠʮʳ ʪʘʢʩʦʥʦʚ ʨʘʟʥʦʛʦ ʨʘʥʛʘ ʠ ʠʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʩʪʠ 

ʪʠʧʠʬʠʢʘʮʠʶ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ Dracocephalum ʠ 

Lallemantia ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʩʚʦ-

ʜʷʪʩʷ ʢ ʥʘʣʠʯʠʶ ʩʢʣʘʜʦʢ ʥʘ ʣʦʧʘʩʪʷʭ ʚʝʨʭʥʝʡ ʛʫʙʳ 

ʚʝʥʯʠʢʘ ʫ ʚʠʜʦʚ ʨʦʜʘ Lallemantia. ɺ ʦʩʪʘʣʴʥʦʤ, 

ʚʠʜʳ Lallemantia ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʭʘ-

ʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʚʠʜʦʚ Dracocephalum. ʂ ʥʠʤ ʦʪʥʦ-

ʩʷʪʩʷ ʦʩʪʠʩʪʦ-ʟʫʙʯʘʪʳʝ ʧʨʠʮʚʝʪʥʠʢʠ, ʫʧʣʦʱʝʥʥʳʝ 

ʮʚʝʪʦʥʦʞʢʠ, ʯʘʰʝʯʢʘ ʩ ʞʝʣʚʘʢʘʤʠ ʤʝʞʜʫ ʟʫʙʮʘʤʠ 

ʠ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʮʝʥʪʨʘʣʴʥʳʤ ʟʫʙʮʦʤ ʚʝʨʭʥʝʡ 

ʛʫʙʳ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʳ ʠ ʩʢʫʣʴʧʪʫʨʳ 

ʵʨʝʤʦʚ.  

ʂʣʯʁ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʨʦʜʘ Draco-

cephalum L. ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

1. ʇʳʣʴʥʠʢʠ ʛʦʣʳʝ. ʊʳʯʠʥʢʠ ʙʦʣʝʝ ʯʝʤ ʚ 2 
ʨʘʟʘ ʜʣʠʥʥʝʝ ʚʝʥʯʠʢʘ 

16. Dracocephalum stamineum Kar. & Kir.  

- ʊʳʯʠʥʢʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʜʣʠʥʳ ʚʝʥʯʠʢʘ ʠʣʠ 

ʯʫʪʴ ʚʳʩʪʘʚʣʷʶʪʩʷ ʠʟ ʚʝʥʯʠʢʘ ................................. 2 

2. ʄʥʦʛʦʣʝʪʥʠʢʠ ................................................ 3 

- ʧʦʣʫʢʫʩʪʘʨʥʠʯʝʢ ............................................. 4 

3. ʏʘʰʝʯʢʘ ʨʝʟʢʦ ʜʚʫʛʫʙʘʷ, ʚʝʨʭʥʷʷ ʛʫʙʘ ʝʝ 

ʥʘʜʨʝʟʘʥʘ ʜʦ 1/3 - 1/4 ʩʚʦʝʡ ʜʣʠʥʳ ʥʘ 3 ʧʦʯʪʠ ʦʜʠ-

ʥʘʢʦʚʳʭ ʟʫʙʮʘ ʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʥʠʞʥʷʷ ʞʝ ʛʫʙʘ 

ʥʘʜʨʝʟʘʥʘ ʜʦ 1/4 ʩʚʦʝʡ ʜʣʠʥʳ ʠʣʠ ʧʦʯʪʠ ʜʦ ʦʩʥʦʚʘ-

ʥʠʷ  5 

- ʏʘʰʝʯʢʘ ʥʝʨʝʟʢʦ ʜʚʫʛʫʙʘʷ, ʚʩʝ ʟʫʙʮʳ ʝʝ ʧʦ-

ʯʪʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ, ʩʨʝʜʥʠʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ 

ʛʫʙʳ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ ʜʨʫʛʠʭ .............................. 11 

4. ɿʫʙʮʳ ʥʘ ʩʪʝʙʣʝʚʳʭ ʣʠʩʪʴʷʭ ʪʫʧʳʝ ʠʣʠ ʦʩʪ-

ʨʳʝ, ʥʦ ʙʝʟ ʰʠʣʦʚʠʜʥʦʛʦ ʦʩʪʨʦʢʦʥʝʯʠʷ, ʦʯʝʥʴ 

ʨʝʜʢʦ ʟʫʙʮʳ ʩ ʰʠʣʦʚʠʜʥʳʤʠ, ʥʦ ʙʦʣʝʝ ʤʷʛʢʠʤ ʦʩʪ-

ʨʦʢʦʥʝʯʠʝʤ, ʠʣʠ ʞʝ ʣʠʩʪʴʷ ʮʝʣʴʥʦʢʨʘʡʥʳʝ ..........  6 

5. ʉʪʝʙʣʝʚʳʝ ʣʠʩʪʴʷ ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʝ, ʧʦ 

ʢʨʘʷʤ ʰʠʣʦʚʠʜʥʦ-ʟʫʙʯʘʪʳʝ, ʚʩʝ ʟʫʙʮʳ ʩ ʪʦʥʢʠʤʠ 

ʦʩʪʨʳʤʠ ʰʠʣʦʚʠʜʥʳʤʠ ʦʩʪʨʦʢʦʥʝʯʠʷʤʠ. 

14. Dracocephalum spinulosum Popov 

6. ʇʨʠʮʚʝʪʥʠʢʠ ʩʭʦʜʥʳʝ ʩ ʣʠʩʪʴʷʤʠ, ʥʦ ʙʦʣʝʝ 

ʤʝʣʢʠʝ, ʧʦ ʢʨʘʷʤ ʩ ʪʫʧʳʤʠ ʟʫʙʮʘʤʠ ʙʝʟ ʦʩʪʠ ʠʣʠ ʞʝ 

ʧʨʠʮʚʝʪʥʠʢʠ ʮʝʣʴʥʦʢʨʘʡʥʳʝ ................................... 7 

- ʇʨʠʮʚʝʪʥʠʢʠ ʮʝʣʴʥʦʢʨʘʡʥʳʝ, ʦʙʨʘʪʥʦʷʡʮʝ-

ʚʠʜʥʳʝ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʦʚʠʜʥʳʝ ..................... 8 

7. ʃʠʩʪʴʷ ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʝ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ 

ʩʝʨʜʮʝʚʠʜʥʳʝ. ʇʨʠʮʚʝʪʥʠʢʠ ʥʘ ʢʦʥʮʝ ʙʝʟ ʦʩʪʠ. ʏʘ-

ʰʝʯʢʘ ʧʣʦʪʥʦ ʤʦʭʥʘʪʦʚʦʣʦʩʠʩʪʘʷ 

8. Dracocephalum komarovii Lipsky  

8. ʇʣʘʩʪʠʥʢʘ ʧʨʠʢʦʨʥʝʚʳʭ ʣʠʩʪʴʝʚ ʧʦʯʪʠ ʧʦʯ-

ʢʦʚʠʜʥʳʝ ʠʣʠ ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʝ, ʩʪʝʙʣʝʚʳʝ ʣʠ-

ʩʪʴʷ ʥʘ ʢʦʨʦʪʢʠʭ ʯʝʨʝʰʢʘʭ, ʧʦ ʢʨʘʷʤ ʩ ʪʫʧʳʤʠ ʟʫʙ-

ʮʘʤʠ  

11. Dracocephalum nuratavicum Adylov 
9. ʃʠʩʪʴʷ ʛʣʫʙʦʢʦ, ʠʥʦʛʜʘ ʧʦʯʪʠ ʜʦ ʩʨʝʜʥʝʡ 

ʞʠʣʢʠ, ʧʝʨʠʩʪʦ-ʨʘʩʩʝʯʝʥʥʳʝ, ʠʥʦʛʜʘ ʜʚʘʞʜʳ ʧʝʨʠ-

ʩʪʳʝ 

2. Dracocephalum diversifolium Rupr. 

10. ʃʠʩʪʴʷ ʣʘʥʮʝʪʦʚʠʜʥʳʝ ʠʣʠ ʷʡʮʝʚʠʜʥʦ-ʣʘʥ-

ʮʝʪʥʳʝ, ʮʝʣʴʥʦʢʨʘʡʥʳʝ ʠʣʠ ʨʝʜʢʦ ʩ ʥʝʤʥʦʛʠʤʠ 

ʟʫʙʮʘʤʠ .................................................................... 12 

- ʃʠʩʪʴʷ ʤʝʣʢʠʝ, ʧʣʘʩʪʠʥʢʘ ʠʭ 3-12 ʤʤ ʜʣ., 1/4 

ʧʝʨʠʩʪʦ - ʨʘʟʜʝʣʝʥʥʘʷ ʠʣʠ ʧʦʯʪʠ ʜʦ ʩʨʝʜʥʝʡ ʞʠʣʢʠ 

ʧʝʨʠʩʪʦ - ʨʘʩʩʝʯʝʥʥʘʷ ʥʘ ʪʫʧʳʝ, ʧʦ ʢʨʘʶ ʩʠʣʴʥʦ ʟʘ-

ʚʦʨʦʯʝʥʥʳʝ ʜʦʣʠ ..................................................... 15 

http://catalogueoflife.com/col/details/species/id/b2138a945101e817cdf05b4f71e79a27
http://catalogueoflife.com/col/details/species/id/f903ed66f6ff1b35c0ea883b8b8bddfa
http://catalogueoflife.com/col/details/species/id/01b0e47f533a4a0dbb8c8da4f8045ef4
http://catalogueoflife.com/col/details/species/id/a42b6f64c370eebeec2b1026b05b5824
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11. ʉʨʝʜʥʠʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ ʯʘʰʝʯʢʠ ʰʠ-

ʨʦʢʦ-ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʡ ʠʣʠ ʦʢʨʫʛʣʳʡ, ʚ 2-3 ʨʘʟʘ 

ʰʠʨʝ ʣʘʥʮʝʪʥʳʭ, ʟʘʦʩʪʨʝʥʥʳʭ ʙʦʢʦʚʳʭ. ʃʠʩʪʴʷ 

ʣʘʥʮʝʪʦʚʠʜʥʳʝ ʠʣʠ ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʳʝ, ʮʝʣʴʥʦ-

ʢʨʘʡʥʳʝ ʠʣʠ ʨʝʜʢʦ ʩ ʥʝʤʥʦʛʠʤʠ ʟʫʙʮʘʤʠ. ........... 13 

- ʉʨʝʜʥʠʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ ʯʘʰʝʯʢʠ ʣʘʥ-

ʮʝʪʥʳʡ, ʥʝʤʥʦʛʦ ʰʠʨʝ ʙʦʢʦʚʳʭ ʠʣʠ ʠʥʦʛʜʘ ʨʘʚʥʳʡ. 

ʃʠʩʪʴʷ ʰʠʨʦʢʦʣʘʥʮʝʪʥʳʝ ʠʣʠ ʫʜʣʠʥʝʥʥʦ-ʷʡʮʝʚʠʜ-

ʥʳʝ, ʮʝʣʴʥʦʢʨʘʡʥʠʝ ʠʣʠ ʩ ʨʝʜʢʠʤʠ ʟʫʙʮʘʤʠ ........ 14 

12. ɺʝʥʯʠʢ ʩʠʥʝʚʘʪʦ-ʣʠʣʦʚʳʡ, 18-25 ʤʤ ʜʣ. 

ʀʥʦʛʜʘ ʩ ʥʝʷʩʥʦ ʟʘʤʝʪʥʳʤʠ ʢʨʘʧʠʥʢʘʤʠ, ʩʨʝʜʥʷʷ 

ʣʦʧʘʩʪʴ ʥʠʞʥʝʡ ʛʫʙʳ ʥʘ ʚʝʨʭʫʰʢʝ ʚʳʝʤʯʘʪʘʷ, ʧʦ 

ʢʨʘʷʤ ʪʫʧʦ ʟʘʟʫʙʨʝʥʥʘʷ. ʃʠʩʪʴʷ ʣʘʥʮʝʪʦʚʠʜʥʦ-ʷʡ-

ʮʝʚʠʜʥʳʝ, ʙ.ʤ. ʟʘʢʨʫʛʣʝʥʥʳʝ ʠʣʠ ʦʩʪʨʦʚʘʪʳʝ ʥʘ 

ʚʝʨʭʫʰʢʝ, ʧʦʯʪʝ ʚʩʝ ʦʜʠʥʘʢʦʚʳʝ 

6. Dracocephalum integrifolium Bunge 

13. ɺʝʥʯʠʢ ʩʠʥʝʚʘʪʦ-ʣʠʣʦʚʳʡ, 18-25 ʤʤ ʜʣ. 

ʈʘʩʪʝʥʠʝ 15-60 ʩʤ ʚʳʩ. 

7. Dracocephalum karataviense N.Pavl. & 

Roldug 

14. ʈʘʩʪʝʥʠʝ ʩ ʧʨʦʩʪʝʨʪʳʤʠ ʩʪʝʙʣʷʤʠ ʠ ʩ ʚʦʩ-

ʭʦʜʷʱʠʤʠ ʚʝʪʚʷʤʠ, ʦʙʨʘʟʫʝʪ ʥʝʙʦʣʴʰʠʝ ʧʦʜʫʰʢʠ, 

8 (15) ʩʤ ʚʳʩ.  .......................................................... 16 

- ʈʘʩʪʝʥʠʝ ʥʝ ʩ ʧʨʦʩʪʝʨʪʳʤʠ, ʘ ʦʙʳʢʥʦʚʝʥʥʦ 

ʧʨʷʤʦʩʪʦʷʱʠʤʠ ʩʪʝʙʣʷʤʠ, ʥʝ ʦʙʨʘʟʫʝʪ ʧʦʜʫʰʢʠ, 

12-70 ʩʤ ʚʳʩ. ʃʠʩʪʴʷ ʮʝʣʴʥʳʝ, ʛʦʨʦʜʯʘʪʳʝ ʠʣʠ ʣʦ-

ʧʘʩʪʥʳʝ 17 

15. ʏʘʰʝʯʢʘ 6-8 ʤʤ ʜʣ. ɺʝʥʯʠʢ 10-12 (15) ʤʤ 

ʜʣ. 

3. Dracocephalum discolor Bunge 

16. ʉʦʮʚʝʪʠʝ ʧʦ ʦʪʮʚʝʪʘʥʠʠ ʜʣʠʥʥʦʝ ʠ ʨʳʭʣʦʝ, 

10-40 ʩʤ ʜʣ. ʏʘʰʝʯʢʘ 6-8 ʤʤ ʜʣ., ʩʨʝʜʥʠʡ ʟʫʙʝʮ 

ʚʝʨʭʥʝʡ ʛʫʙʳ ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʡ ʠʣʠ ʧʦʯʪʠ ʦʢʨʫʛ-

ʣʳʡ, ʥʘ ʚʝʨʭʫʰʢʝ ʦʩʪʠʩʪʦ-ʟʘʦʩʪʨʝʥʥʳʡ, ʚ 2,5-3 ʨʘʟʘ 

ʰʠʨʝ ʦʩʪʘʣʴʥʳʭ, ʣʘʥʮʝʪʦʚʠʜʥʳʡ, ʪʦʥʢʦ ʟʘʦʩʪʨʝʥ-

ʥʳʡ 

10. Dracocephalum nutans L. 

- ʉʦʮʚʝʪʠʝ ʛʦʣʦʚʯʘʪʦʝ, ʧʦ ʦʪʮʚʝʪʘʥʠʠ ʣʠʰʴ ʥʝ-

ʤʥʦʛʦ ʫʜʣʠʥʷʶʱʝʝʩʷ. ʏʘʰʝʯʢʘ 10-18 ʤʤ ʜʣ., ʩʨʝʜ-

ʥʠʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ ʥʝʤʥʦʛʦ ʠʣʠ ʜʦ 2 ʨʘʟʘ ʰʠʨʝ 

ʦʩʪʘʣʴʥʳʭ ʙʦʢʦʚʳʭ ʟʫʙʮʦʚ ..................................... 19 

17. ɺʩʝ ʣʠʩʪʴʷ ʩʠʜʷʯʠʝ ʠʣʠ ʥʘ ʢʦʨʦʪʢʠʭ ʯʝʨʝʰ-

ʢʘʭ, ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʢʦʨʦʯʝ ʧʣʘʩʪʠʥʢʠ ................. 18 

- ʧʨʠʢʦʨʥʝʚʳʝ ʣʠʩʪʴʷ ʥʘ ʜʣʠʥʥʳʭ ʯʝʨʝʰʢʘʭ, ʚ 

1,5-4 ʨʘʟʘ ʜʣʠʥʥʝʝ ʧʣʘʩʪʠʥʢʠ................................. 21 

18. ʎʚʝʪʢʠ ʞʝʣʪʳʝ, ʠʥʦʛʜʘ ʩ ʬʠʦʣʝʪʦʚʳʤʠ ʧʷʪ-

ʥʘʤʠ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʚʝʥʯʠʢʘ. ʇʣʘʩʪʠʥʢʘ 

ʣʠʩʪʴʝʚ ʧʦ ʢʨʘʷʤ ʛʨʝʙʝʥʯʘʪʦ-ʟʫʙʯʘʪʘʷ, ʩ ʪʫʧʳʤʠ, 

ʥʘʚʝʨʭʫ ʦʢʨʫʛʣʝʥʥʳʤʠ ʟʫʙʮʘʤʠ ʠʣʠ ʧʝʨʠʩʪʦ ï ʣʦ-

ʧʘʩʪʥʳʝ ʩʦ ʩʣʘʙʦ ʟʘʚʦʨʦʯʝʥʥʳʤʠ ʧʦ ʢʨʘʶ ʣʦʧʘ-

ʩʪʷʤʠ. ʇʨʠʮʚʝʪʥʠʢʠ ʦʙʨʘʪʥʦ - ʪʨʝʫʛʦʣʴʥʳʝ, ʩ 3-5 

ʣʘʥʮʝʪʦʚʠʜʥʳʤʠ ʟʫʙʮʘʤʠ, ʦʪʪʷʥʫʪʳʤʠ ʚ ʜʣʠʥʥʦʝ, 

2-4 ʤʤ ʜʣ., ʰʠʣʦʚʠʜʥʦʝ ʟʘʦʩʪʨʝʥʠʝ 

9. Dracocephalum nodulosum Rupr. 

- ʎʚʝʪʢʠ ʬʠʦʣʝʪʦʚʳʝ ʠʣʠ ʨʦʟʦʚʳʝ. ʇʣʘʩʪʠʥʢʠ 

ʣʠʩʪʴʝʚ ʛʦʨʦʜʯʘʪʦ-ʟʫʙʯʘʪʳʝ, ʩ ʩʠʣʴʥʦ ʟʘʚʦʨʦʯʝʥ-

ʥʳʤʠ ʧʦ ʢʨʘʶ ʛʦʨʦʜʢʘʤʠ. ʇʨʠʮʚʝʪʥʠʢʠ ʮʝʣʴʥʦ-

ʢʨʘʡʥʳʝ, ʫʟʢʦʣʘʥʮʝʪʥʳʝ, ʜʣʠʥʥʦ-ʟʘʦʩʪʨʝʥʥʳʝ ʠʣʠ 

ʧʨʦʜʦʣʛʦʚʘʪʦ-ʢʣʠʥʦʚʠʜʥʳʝ, ʱʝʪʠʥʦʚʠʜʥʦ-ʟʘʦʩʪ-

ʨʝʥʥʳʝ ʠʣʠ ʞʝ ʱʝʪʠʥʦʚʠʜʥʦ-ʟʫʙʯʘʪʳʝ ................. 20 

19. ʎʚʝʪʢʠ ʬʠʦʣʝʪʦʚʳʝ. ʏʘʰʝʯʢʘ 12-13 ʤʤ ʜʣ., 

ʩ ʨʘʚʥʳʤʠ ʧʦ ʰʠʨʠʥʝ ʟʫʙʮʘʤʠ ʠʣʠ ʩʨʝʜʥʝʡ ʟʫʙʝʮ 

ʚʝʨʭʥʝʡ ʛʫʙʳ ʯʘʰʝʯʢʠ ʯʫʪʴ ʰʠʨʝ ʦʩʪʘʣʴʥʳʭ. ʃʠ-

ʩʪʴʷ ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʝ, ʜʦ ʧʦʯʪʠ ʦʢʨʫʛʣʳʭ, 1-2 ʩʤ 

ʜʣ. ʠ 0,5 ʩʤ ʰʠʨ. 

12. Dracocephalum oblongifolium Regel 

- ʎʚʝʪʢʠ ʨʦʟʦʚʳʝ. ʏʘʰʝʯʢʘ 18-20 ʤʤ ʜʣ., ʩʨʝʜ-

ʥʠʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ ʯʘʰʝʯʢʠ ʚʜʚʦʝ ʰʠʨʝ 

ʦʩʪʘʣʴʥʳʭ. ʃʠʩʪʴʷ ʣʠʥʝʡʥʦ-ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʩʥʠʟʫ ʩ 

ʩʠʣʴʥʦ ʚʳʩʪʫʧʘʶʱʠʤʠ ʞʠʣʢʘʤʠ, ʯʘʩʪʦ ʦʙʨʘʟʫʶ-

ʱʠʤʠ ʨʠʩʫʥʦʢ, 1-3 ʩʤ ʜʣ., 0,4-0,7 ʩʤ ʰʠʨ. 

15. Dracocephalum scrobiculatum Regel 

20. ʉʪʝʙʣʠ ʠ ʣʠʩʪʴʷ ʛʦʣʳʝ ʠʣʠ ʧʦʯʪʠ ʛʦʣʳʝ.  

4. Dracocephalum formosum Gontsch. 

- ʉʪʝʙʣʠ ʠ ʣʠʩʪʴʷ ʩʥʠʟʫ ʷʚʥʦ ʦʧʫʰʝʥʥʳʝ ..... 22 

21. ɺʩʝ ʣʠʩʪʴʷ ʦʚʘʣʴʥʳʝ, ʷʡʮʝʚʠʜʥʳʝ ʠʣʠ ʧʨʦ-

ʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ, ʧʦʯʪʠ ʩʠʜʷʯʠʝ ................. 23 

22. ʇʨʠʢʦʨʥʝʚʳʝ ʣʠʩʪʴʷ ʦʢʨʫʛʣʦ-ʩʝʨʜʮʝʚʠʜ-

ʥʳʝ ʠʣʠ ʦʢʨʫʛʣʦ-ʧʦʯʢʦʚʠʜʥʳʝ, ʜʣʠʥʘ ʠʭ ʥʝ ʙʦʣʝʝ 

ʰʠʨʠʥʳ. ɺʝʥʯʠʢ 25-30 (40) ʤʤ ʜʣ., ʚʝʨʭʥʷʷ ʛʫʙʘ 

ʚʝʥʯʠʢʘ ʚʥʫʪʨʠ ʛʦʣʘʷ ʠʣʠ ʩ ʨʝʜʢʠʤʠ ʢʦʨʦʪʢʠʤʠ ʚʦ-

ʣʦʩʢʘʤʠ 

5. Dracocephalum imberbe Bunge 

- ɺʝʥʯʠʢ ʛʦʣʫʙʦʡ, ʜʦ 8.5 ʤʤ ʜʣ., ʪʨʫʙʢʘ ʝʛʦ ʟʘ-

ʢʣʶʯʝʥʘ ʚ ʯʘʰʝʯʢʫ, ʦʪʛʠʙ ʜʦ 2 ʤʤ ʜʣ ................... 24  

23. ɺʝʥʯʠʢ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʜʣʠʥʘ ʚʝʥʯʠʢʘ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʘʷ ʜʦ 15 ʤʤ ʜʣ. ʪʨʫʙʢʘ ʝʛʦ ʧʨʷ-

ʤʘʷ 

1. Dracocephalum adylovii I.I. Maltzev  

24. ʎʚʝʪʦʥʦʞʢʠ ʫʧʣʦʱʝʥʥʳʝ; ʚʝʨʭʥʷʷ ʛʫʙʘ 

ʚʝʥʯʠʢʘ ʧʨʷʤʘʷ ʠʣʠ ʩʦʛʥʫʪʘʷ  

13. Dracocephalum royleanum Benth. 

ʂʦʥʩʧʝʢʪ ʚʠʜʦʚ ʨʦʜʘ Dracocephalum L. ʋʟ-

ʙʝʢʠʩʪʘʥʘ. 

ʈʦʜ Dracocephalum L. 1753, Sp.Pl.:594, p.p.; ɸ. 

ɹʫʜʘʥʮ. 1987, ɹʦʪ. ʞʫʨʥ. 72, 2: 261. 

ʉʦʮʚʝʪʠʷ ʧʣʦʪʥʳʝ ʠʣʠ ʨʘʩʩʪʘʚʣʝʥʥʳʝ, ʣʦʞʥʳʝ 

ʤʫʪʦʚʢʠ 2-6 ʠʣʠ ʤʥʦʛʦʮʚʝʪʢʦʚʳʝ. ʇʨʠʮʚʝʪʥʠʢʠ ʧʝ-

ʨʠʩʪʦ-ʨʘʩʩʝʯʝʥʥʳʝ ʠʣʠ ʮʝʣʴʥʳʝ, ʦʩʪʠʩʪʦ-ʟʫʙʯʘʪʳʝ 

ʠʣʠ ʮʝʣʥʦʢʨʘʡʥʳʝ, ʢʦʨʦʯʝ ʠʣʠ ʜʣʠʥʥʝʝ ʯʘʰʝʯʢʠ. 

ʏʘʰʝʯʢʘ ʥʝʷʩʥʦ ʜʚʫʛʫʙʘʷ ʠʣʠ ʨʝʟʢʦ ʜʚʫʛʫʙʘʷ, ʧʨʷ-

ʤʘʷ ʠʣʠ ʩʦʛʥʫʪʘʷ; ʮʝʥʪʨʘʣʴʥʳʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ 

ʣʘʥʮʝʪʥʳʡ, ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʡ, ʧʦʯʪʠ ʨʘʚʝʥ ʠʣʠ 

ʰʠʨʝ ʙʦʢʦʚʳʭ, ʞʝʣʚʘʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʟʫʙ-

ʮʘʤʠ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʫʙ ʠʣʠ ʤʝʞʜʫ ʟʫʙʮʘʤʠ 

ʥʠʞʥʝʡ ʛʫʙʳ. ɺʝʥʯʠʢ ʟʥʘʯʠʪʝʣʴʥʦ ʠʣʠ ʝʜʚʘ ʜʣʠʥ-

ʥʝʝ ʯʘʰʝʯʢʠ, ʩʠʥʠʡ, ʬʠʦʣʝʪʦʚʳʡ, ʣʠʣʦʚʳʡ, ʧʘʣʳ-

ʚʳʡ, ʨʦʟʦʚʳʡ; ʚʝʨʭʥʷʷ ʛʫʙʘ ʧʨʷʤʘʷ, ʩʦʛʥʫʪʘʷ ʠʣʠ 

ʜʫʛʦʦʙʨʘʟʥʘʷ. ʊʳʯʠʥʢʠ ʩʢʨʳʪʳ ʧʦʜ ʚʝʨʭʥʝʡ ʛʫʙʦʡ 

ʚʝʥʯʠʢʘ, ʧʳʣʴʥʠʢʠ ʛʦʣʳʝ. ʉʪʝʙʣʠ ʛʦʣʳʝ, ʚʦʩʭʦʜʷ-

ʱʠʝ ʠʣʠ ʩʪʝʣʶʱʠʝʩʷ, ʧʨʦʩʪʳʝ ʠʣʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ. 

ʃʠʩʪʴʷ ʮʝʣʴʥʳʝ ʠʣʠ ʧʝʨʠʩʪʦ-ʨʘʩʩʝʯʝʥʥʳʝ, ʩʠʜʷʯʠʝ 

ʠʣʠ ʥʘ ʯʝʨʝʰʢʘʭ. ʄʥʦʛʦʣʝʪʥʠʝ ʠʣʠ ʦʜʥʦʣʝʪʥʠʝ ʪʨʘ-

ʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ, ʧʦʣʫʢʫʩʪʘʨʥʠʯʝʢʠ.  

1. D. adylovii I.I. Maltzev - in juorn. ɼʦʢ. ɸʅʉʉʈ 

9 (1991) 50. - ʥʘ ʈʝʩ.ʥʘʫʯʥʦ-ʧʨʘʢ. ʢʦʥʬ. çɹʠʦʨʘʟʥʦ-

ʦʙʨʘʟʠʝ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ ʋʟʙʝʢʠʩʪʘʥʘ: ʧʨʦ-

ʙʣʝʤʳ ʠ ʜʦʩʪʠʞʝʥʠʷè, 11-12 ʤʘʷ 2018 ʚ ʛ. ʂʘʨʰʠ.- 

ɿ. ʘʜʳʣʦʚʘ. 

D. adylovii I.I. Maltzev ʩʯʠʪʘʝʪʩʷ ʥʦʚʳʡ ʚʠʜ 

ʨʦʜʘ Dracocephalum L., ʧʦʵʪʦʤʫ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ʝʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘ-

ʢʠʝ; ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʦʮʚʝʪʠʷ ʢʘʢ ʧʣʦʪʥʳʝ, ʣʠʩʪʴʷ 

ʦʢʨʫʛʣʳʝ ʠʣʠ ʧʦʯʪʠ ʧʦʯʢʦʚʠʜʥʳʝ, ʧʨʠʢʦʨʥʝʚʳʝ ʣʠ-
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ʩʪʴʷ ʩʠʜʷʪ ʚ ʧʫʯʢʝ, ʧʨʠʮʚʝʪʥʠʢʠ ʠ ʮʚʝʪ ʚʝʥʯʠʢʘ ʟʘ-

ʚʠʩʠʪ ʦʪ ʩʝʢʮʠʠ Calodracon Benth ʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʷʜʘ Imberbia[7]. 

ʎʚ.VI -VII  ʇʣ. VII -VIII  

ʊʠʧ: ʟʘʧʘʜʥʦʪʷʥʴʰʘʥʩʢʠʡ. ʕʥʜʝʤʠʢ.ʆʙʠʪʘʝʪ 

ʥʘ ʩʢʘʣʘʭ ʚ ʩʨʝʜʥʝʤ ʧʦʷʩʝ ʛʦʨ ʇʩʢʝʤʩʢʦʛʦ ʭʨʝʙʪʘ.  

2. D. diversifolium Rupr .in Mem. Acad. Sci. Pe-

tersb. 7 ser. 14,4 (1869) 66, incl. var. parviflora Rupr.-

Lipsky in AHP. 26,2 (1909) 586.- O. et B. Fedtsch. 

Consp. Fl. Turk.5(1913) 153.ï M. Pop. in HFAM. 9 

(1926) n0206.- Schischk. in Fl.URSS. 20 (1954) 466, 

tab. 27, fig. 1. - E.Nikit. in ʌʣ. ʂʠʨʛʉʉʈ. 9(1960) 69, 

tab.5, fig. 1.-- Vved. in Fl. Uzbek.5(1961)315.- Zak. 

ʌʣ. ʨʘʩʪ. ʙʘʩʩ. ɿʝʨ.2(1961)333.- Roldug. in ʌʣ.ʂʘ-

ʟʘʭ. 7 (1964) 357, tab. 41, fig. 3.- Koczk. in ʌʣ.ʊʘʜʞ-

ʉʉʈ. 8 (1986) 154, tab. 23, fig. 6-9.- ɿ. ʨʘʟʥʦʦʙʨʘʟ-

ʥʦʣʠʩʪʥʳʡ. 

ʉʦʮʚʝʪʠʷ ʧʣʦʪʥʳʝ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʩʩʪʘʚʣʝʥ-

ʥʳʝ. ʊʨʫʙʢʘ ʯʘʰʝʯʢʠ ʜʣʠʥʥʝʝ ʠʣʠ ʨʘʚʥʘ ʟʫʙʮʘʤ 

ʥʠʞʥʝʡ ʛʫʙʳ, ʮʝʥʪʨʘʣʴʥʳʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ ʪʨʝ-

ʫʛʦʣʴʥʦ-ʣʘʥʮʝʪʥʳʡ. ɺʝʥʯʠʢ ʩʠʥʠʡ, ʣʠʣʦʚʳʡ. ʄʥʦ-

ʛʦʣʝʪʥʳʝ ʪʨʘʚʷʥʥʳʝ ʨʘʩʪʝʥʠʝ. ʃʠʩʪʴʷ ʟʫʙʞʘʪʳʝ, 

ʛʦʨʦʜʯʘʪʦ-ʟʫʙʯʘʪʳʝ. 

ʎʚ.VI -VII  ʇʣ.VIII .  

ʊʠʧ: ʟʘʧʘʜʥʦʜʞʫʥʛʘʨʦ-ʪʷʥʴʰʘʥʩʢʦʛʦ-ʛʦʨʥʦ-

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʡ.  

3. D. discolor Bunge. in Mem. Pers. Acad. Sci. 

Petersb. Div. Sav. 2(1835) 560.- Lipsky in AHP. 26,2 

(1909) 599.- O. et B. Fedtsch. Consp. Fl. Turk.5(1913) 

149.ï Roldug. in ʌʣ.ʂʘʟʘʭ. 7 (1964) 348, tab. 40, fig. 

2.- D. paulsenii Briq. in Bot. Tidsskr. 28, 2 (1907) 238. 

- Schischk. in Fl.URSS. 20 (1954) 448,- E.Nikit. in ʌʣ. 

ʂʠʨʛʉʉʈ. 9(1960) 61.- Vved. in Fl. Uz-

bek.5(1961)309. ï Ikonn. ʆʧʨ. ʈʘʩʪ. ʇʘʤ. (1963)213. 

- Koczk. in ʌʣ.ʊʘʜʞʉʉʈ. 8 (1986) 144, tab. 20, fig. 4-

6.- ɿ. ʜʚʫʮʚʝʪʥʳʡ. 

ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ. ʉʪʝʙʣʠ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ, ʨʘʩʧʨʦʩʪʝʨʪʳʝ ʧʦ ʧʦʯʚʝ, ʩʠʣʴʥʦʚʝʪʚʠʩʪʳʝ, ʦʙ-

ʨʘʟʫʶʱʠʝ ʧʣʦʪʥʫʶ ʜʝʨʥʦʚʠʥʫ, ʥʝʨʝʜʢʦ ʫʢʦʨʝʥʷʶ-

ʱʠʝʩʷ, ʚʳʭʦʜʷʪ ʠʟ ʜʣʠʥʥʦʛʦ, 3ð5 ʤʤ ʪʦʣʱ., ʤʷʛ-

ʢʦʛʦ ʠ ʣʦʤʢʦʛʦ, ʧʦʢʨʳʪʦʛʦ ʙʫʨʦʡ ʢʦʨʦʡ, ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʚʝʪʚʠʩʪʦʛʦ ʢʦʨʥʝʚʠʱʘ; ɺʝʪʚʠ ʧʨʷʤʦʩʪʦʷʱʠʝ 

ʠʣʠ ʚʦʩʭʦʜʷʱʠʝ, 1,5ð5(8) ʩʤ ʚʳʩ., ʧʦʢʨʳʪʳʝ ʥʝ-

ʜʣʠʥʥʳʤʠ, ʚʥʠʟ ʦʪʢʣʦʥʝʥʥʳʤʠ ʧʦʣʦʩʢʘʤʠ; ʃʠʩʪʴʷ 

ʷʡʮʝʚʠʜʥʳʝ, ʩ ʧʣʘʩʪʠʥʢʦʡ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʯʫʪʴ 

ʩʝʨʜʮʝʚʠʜʥʦʡ ʠʣʠ ʧʣʦʩʢʦ-ʦʙʨʝʟʘʥʥʦʡ, 3ð10 ʤʤ ʜʣ. 

ʠ 2ð8 ʤʤ ʰʠʨ., ʛʣʫʙʦʢʦ, ʧʦʯʪʠ ʜʦ ʩʨʝʜʥʝʡ ʞʠʣʢʠ, 

ʧʝʨʠʩʪʦ ʨʘʩʩʝʯʝʥʥʦʡ, ʩ 5ð11 ʣʠʥʝʡʥʦ-ʧʨʦʜʦʣʛʦʚʘ-

ʪʳʤʠ ʪʫʧʳʤʠ ʣʦʧʘʩʪʷʤʠ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ, ʢʨʘʷ 

ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʟʘʚʦʨʦʯʝʥʳ ʚʥʠʟ, ʩʚʝʨʭʫ ʟʝʣʝʥʳʝ, 

ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʝ, ʩʥʠʟʫ ʙʝʣʦʚʦʡʣʦʯʥʳʝ; ʎʚʝʪʢʠ 

ʩʠʜʷʪ ʥʘ ʢʦʨʦʪʢʠʭ ʮʚʝʪʦʥʦʞʢʘʭ, 1ð3 ʤʤ ʜʣ., ʚ ʛʫ-

ʩʪʳʭ ʷʡʮʝʚʠʜʥʳʭ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʳʭ ʩʦʮʚʝʪʠʷʭ, ʥʘ 

ʢʦʥʮʘʭ ʚʝʪʚʝʡ; ʇʨʠʮʚʝʪʥʠʢʠ ʦʙʨʘʪʥʦʢʣʠʥʦʚʠʜʥʳʝ, 

10ð14 ʤʤ ʜʣ.,. ʧʦ ʢʨʘʷʤ ʩ ʜʣʠʥʥʳʤʠ ʨʝʩʥʠʯʢʘʤʠ, 

ʯʘʩʪʦ ʩ ʪʦʯʝʯʥʳʤʠ ʞʝʣʝʟʢʘʤʠ, ʥʘ ʚʝʨʭʫʰʢʝ ʥʘʜʨʝ-

ʟʘʥʥʳʝ ʥʘ 3ð5 ʦʩʪʠʩʪʦ ʟʘʦʩʪʨʝʥʥʳʭ ʣʦʧʘʩʪʝʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʙʦʢʦʚʳʝ ʣʘʥʮʝʪʦʚʠʜʥʳʝ,'ʩʨʝʜʥʷʷ ʷʡʮʝʚʠʜ-

ʥʘʷ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʘʷ; ʏʘʰʝʯʢʘ 8 ʤʤ 

ʜʣ., ʩʚʝʪʣʦ-ʧʫʨʧʫʨʦʚʘʷ, ʚʦʣʦʩʠʩʪʘʷ, ʩ ʪʦʯʝʯʥʳʤʠ 

ʙʣʝʩʪʷʱʠʤʠ ʞʝʣʝʟʢʘʤʠ, ʪʨʫʙʢʘ ʝʝ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ, 

ʩ ʜʚʫʛʫʙʳʤ, ʧʦʯʪʠ ʨʘʚʥʳʤ ʪʨʫʙʢʝ, ʦʪʛʠʙʦʤ, ʙʦʢʦ-

ʚʳʝ ʟʫʙʮʳ ʚʝʨʭʥʝʡ ʛʫʙʳ ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʦʚʠʜ-

ʥʳʝ, ʦʩʪʠʩʪʳʝ, ʩʨʝʜʥʠʡ ʟʫʙʝʮ ʚ 1,5ð2 ʨʘʟʘ ʰʠʨʝ 

ʩʚʦʝʡ ʜʣʠʥʳ ʠ ʚ 4ð5 ʨʘʟ ʰʠʨʝ ʙʦʢʦʚʳʭ, ʥʘ ʚʝʨ-

ʭʫʰʢʝ ʥʝʤʥʦʛʦ ʚʳʝʤʯʘʪʳʡ, ʩ 1ð3 ʦʩʪʠʩʪʳʤʠ ʟʫʙ-

ʯʠʢʘʤʠ, ʟʫʙʮʳ ʥʠʞʥʝʡ ʛʫʙʳ ʣʘʥʮʝʪʦʚʠʜʥʳʝ, ʦʩʪʠ-

ʩʪʦ ʟʘʦʩʪʨʝʥʥʳʝ; ɺʝʥʯʠʢ 12ð15 ʤʤ ʜʣ., ʪʝʤʥʦ-ʛʦ-

ʣʫʙʦʡ, ʩʥʘʨʫʞʠ ʠ ʚʥʫʪʨʠ ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʥʠʞʥʝʡ 

ʛʫʙʳ ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʡ, ʚʝʨʭʥʷʷ ʛʫʙʘ ʜʦ ʧʦʣʦ-

ʚʠʥʳ ʥʘʜʨʝʟʘʥʘ ʥʘ 2 ʣʘʥʮʝʪʦʚʠʜʥʳʝ ʜʦʣʠ,' ʩʨʝʜʥʷʷ 

ʜʦʣʷ ʥʠʞʥʝʡ ʛʫʙʳ ʥʘ ʚʝʨʭʫʰʢʝ ʥʘʜʨʝʟʘʥʥʘʷ, ʧʦ 

ʢʨʘʷʤ ʟʘʟʫʙʨʝʥʥʘʷ, ʚ 4ð5 ʨʘʟ ʰʠʨʝ ʷʡʮʝʚʠʜʥʳʭ ʙʦ-

ʢʦʚʳʭ; ʉʪʦʣʙʠʢ ʦʙʳʢʥʦʚʝʥʥʦ ʥʝ ʚʳʜʘʝʪʩʷ ʠʟ ʚʝʥ-

ʯʠʢʘ.  

ʎʚ. ʠ ʧʣ. V-VI . ʈʘʩʪʝʪ ʥʘ ʦʪʢʨʳʪʳʭ ʢʘʤʝʥʠ-

ʩʪʳʭ ʠ ʱʝʙʥʠʩʪʳʭ ʩʢʣʦʥʘʭ ʠ ʚ ʩʫʭʠʭ ʩʪʝʧʷʭ ʚ ʚʝʨʭ-

ʥʝʤ ʧʦʷʩʝ ʛʦʨ.  

ʊʠʧ: ɸʣʪʘʡ ï ʧʨʠʛʠʤʘʣʘʡʩʢʠʡ. 

4. D. formosum Gontsch. In Not. 

Syst.Herb.Inst.Bot. Acad. Sci. URSS. 7,5(1937) 101. ï

Schischk. In Fl. URSS. 20 (1954) 452.- Vved. In Fl. 

Uzbek. 5 (1961) 314, tab. 28, fig. 1.-L. Vassil. In HFR. 

93 (1966) n0 4606. ï Koczk. In ʌʣ. ʊʘʜʞ ʉʉʈ. 8. 

(1986) 145, tab.20, fig.7-8. - ɿ. ʢʨʘʩʠʚʳʡ. 

ʉʪʝʙʣʠ ʦʙʯrʥʦ ʚ ʯʠʩʣʝ ʥʝʩʢʦʣʴʢʠʭ, ʧʨʷʤʳʝ 

ʠʣʠ ʧʨʠ ʩʘʤʦʤ ʦʩʥʦʚʘʥʠʠ ʚʦʩʭʦʜʷʱʠʝ, ʛʦʣʳʝ ʠʣʠ ʩ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʠʞʘʪʳʤʠ, ʚʥʠʟ ʥʘʧʨʘʚʣʝʥ-

ʥʳʤʠ ʢʦʨʦʪʢʠʤʠ ʚʦʣʦʩʢʘʤʠ, ʪʨʘʚʷʥʠʩʪʳʝ, ʧʨʦʩʪʳʝ, 

ʨʳʭʣʦ ʦʙʣʠʩʪʚʝʥʥʳʝ, 15-40 ʩʤ ʚʳʩ. ʃʠʩʪʴʷ ʧʨʦʜʦʣ-

ʛʦʚʘʪʳʝ, ʷʡʮʝʚʠʜʥʳʝ ʠʣʠ ʧʦʯʪʠ ʦʢʨʫʛʣʳʝ, ʦʯʝʥʴ ʪʫ-

ʧʳʝ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʩʝʨʜʮʝʚʠʜʥʳʝ, ʧʠʣʴʯʘʪʦ-ʛʦ-

ʨʦʜʯʘʪʳʝ, ʛʦʣʳʝ, ʧʨʠʢʦʨʥʝʚʳʝ ʥʘ ʦʯʝʥʴ ʜʣʠʥʥʳʭ, 

ʜʦ 3 ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʭ ʧʣʘʩʪʠʥʢʫ ʯʝʨʝʰʢʘʭ, ʥʠʞ-

ʥʠʝ ʩʪʝʙʣʝʚʳʝ ʙʦʣʝʝ ʢʦʨʦʪʢʦ ʯʝʨʝʰʢʦʚʳʝ, ʩʘʤʳʝ 

ʚʝʨʭʥʠʝ ʩʠʜʷʯʠʝ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʤʦʭʥʘʪʦʨʝʩʥʠʯʘ-

ʪʳʝ. ʎʚʝʪʳ ʚ ʛʦʣʦʚʯʘʪʳʭ ʧʣʦʪʥʳʭ, ʠʥʦʛʜʘ ʚ ʩʘʤʦʤ 

ʥʠʟʫ ʩʣʝʛʢʘ ʧʨʝʨʚʘʥʥʳʭ ʩʦʮʚʝʪʠʷʭ ʥʘ ʚʝʨʭʫʰʢʘʭ 

ʩʪʝʙʣʝʡ. ʇʨʠʮʚʝʪʥʠʢʠ ʢʨʫʧʥʳʝ, ʧʦʯʪʠ ʧʣʝʥʯʘʪʳʝ, 

ʨʦʤʙʠʯʝʩʢʠ ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʦʩʪʠʩʪʦ ʟʘʦʩʪʨʝʥʥʳʝ, 

ʧʫʰʠʩʪʳʝ, ʨʝʩʥʠʯʘʪʳʝ, ʪʘʢ ʞʝ ʢʘʢ ʧʨʠʮʚʝʪʥʳʝ ʣʠ-

ʩʪʴʷ, ʩ ʜʣʠʥʥʦ ʱʝʪʠʥʦʚʠʜʥʦ ʟʘʦʩʪʨʝʥʥʳʤʠ ʪʨʝ-

ʫʛʦʣʴʥʳʤʠ, ʚʝʨʭʥʠʤ ʚ 1 İ ʨʘʟʘ ʙʦʣʝʝ ʰʠʨʦʢʠʤ, ʟʫʙ-

ʮʘʤʠ, ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤʠ, ʯʝʤ ʪʨʫʙʢʘ. 

ɺʝʥʯʠʢ ʨʦʟʦʚʦ-ʣʠʣʦʚʳʡ, ʩʥʘʨʫʞʠ ʧʫʰʠʩʪʳʡ, 35-40 

ʤʤ ʜʣ., ʩ ʚʝʨʭʥʝʡ ʛʫʙʦʡ, ʣʠʰʝʥʥʦʡ ʚʦʣʦʩʢʦʚ ʩ ʚʥʫʪ-

ʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, ʩ ʩʠʣʴʥʦ ʨʘʩʰʠʨʝʥʥʳʤ ʟʝʚʦʤ ʠ ʢʦ-

ʨʦʪʢʠʤ ʦʪʛʠʙʦʤ. ʆʨʝʰʢʠ ʦʙʨʘʪʥʦ ʣʠʥʝʡʥʦ ʧʨʦʜʦʣ-

ʛʦʚʘʪʳʝ ʪʨʝʭʛʨʘʥʥʳʝ, ʥʘ ʚʝʨʭʫʰʢʝ ʫʩʝʯʝʥʥʳʝ, 

ʛʣʘʜʢʠʝ, ʛʦʣʳʝ, 5 ʤʤ ʜʣ,. 

ʄʥ. ʅʘ ʩʳʨʳʭ ʠ ʚʣʘʞʥʳʭ ʤʝʩʪʘʭ, ʫ ʨʦʜʥʠʢʦʚ ʚ 

ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʛʦʨ, ʥʘ ʚʳʩ. 2400-3000 ʤ. ʥʘʜ. ʫʨ. ʤ.  
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ʊʠʧ: ɻʠʩʩʘʨʩʢʠʡ. 

ʕʥʜʝʤʠʯʥʦʩʪʴ; D. formosum Gontsch. ʚ ɿʘ-

ʧʘʜʥʦ-ɻʠʩʩʘʨʩʢʠʭ ʛʦʨʘʭ ʧʨʠʚʦʜʠʪʩʷ ʀ.ʊ. ɺʘʩʠʣʴ-

ʯʝʥʢʦ ʚ ʝʛʦ ʤʦʥʦʛʨʘʬʠʠ ñʈʘʩʪʝʥʠʷ ʉʨʝʜʥʝʡ ɸʟʠʠò 

(1985). ɺʥʝʩʝʥ ʚ "ʂʨʘʩʥʫʶ ʂʥʠʛʫ" ʋʟʙʝʢʠʩʪʘʥ[9]. 

5. D. imberbe Bunge. in Mem. Pres.Acad. Sci.Pe-

tersb. Div.Sav.2(1835)560.-

Ldb.Fl.Ross.3,9(1849)385.-Lipsky in AHP. 26,2 

(1909) 579. - ʆ.et B.Fedtsch. 

consp.Fl.Turk.5(1913)150-M.Pop. in 

HFAM.9(1926)n0207-Schischk. in Fl. 

URSS.20(1954)453.-E.Nikit. in ʌʣ. ʂʠʨʛʉʉʈ. 
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9(1960)62, tab.4, fig.2-Vved. in Fl.Uz-

bek.5(1961)313.-Zak.in ʌʣ. ʨʘʩʪ. ʙʘʩʩ. 

ɿʝʨ.2(1961)333.ïRoldug. in ʌʣ. ʂʘʟʘʭ. 7 

(1968)349,tab.40,fig. 4.-Roldug.in HFR. 108(1975)-

Koczk. in ʌʣ.ʊʘʜʞʉʉʈ. 8 (1986) 146, tab. 20, fig. 9-

10.- ɿ. ʙʝʟʙʦʨʦʜʳʡ. 

ʂʦʨʥʝʚʠʱʝ ʚʦʩʭʦʜʷʱʝʝ, ʪʦʣʩʪʦʝ (4ð15 ʜʦ 20 

ʤʤ), ʦʙʳʯʥʦ ʚʝʪʚʠʩʪʦʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ ʚʳʧʫʩʢʘ-

ʶʱʝʝ ʥʘ ʚʝʨʭʫʰʢʝ ʧʫʯʢʠ ʧʨʠʢʦʨʥʝʚʳʭ ʣʠʩʪʴʝʚ ʠ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʩʪʳʭ ʢʦʨʦʪʢʦ ʠ ʪʦʥʢʦ ʦʧʫʰʝʥʥʳʭ 

ʩʪʝʙʣʝʡ (8)10ð35 ʩʤ ʚʳʩ., ʩ 3 ʧʘʨʘʤʠ ʩʪʝʙʣʝʚʳʭ ʣʠ-

ʩʪʴʝʚ. ʇʨʠʢʦʨʥʝʚʳʝ ʣʠʩʪʴʷ ʜʣʠʥʥʦʯʝʨʝʰʢʦʚʳʝ, 

ʧʣʘʩʪʠʥʢʠ ʠʭ 1ð4(5.5) ʩʤ ʜʣ. ʠ ʧʦʯʪʠ ʪʘʢʦʡ ʞʝ ʰʠ-

ʨʠʥʳ ʠʣʠ ʥʝʤʥʦʛʦ ʫʞʝ, ʦʢʨʫʛʣʦ-ʩʝʨʜʮʝʚʠʜʥʳʝ, 

ʨʝʞʝ ʦʢʨʫʛʣʦ-ʧʦʯʢʦʚʠʜʥʳʝ, ʩʚʝʨʭʫ, ʘ ʠʥʦʛʜʘ ʠ 

ʩʥʠʟʫ, ʛʦʣʳʝ ʠʣʠ ʩʣʘʙʦʚʦʣʦʩʠʩʪʳʝ, ʯʘʱʝ ʩʥʠʟʫ ʙʦ-

ʣʝʝ ʛʫʩʪʦ ʦʧʫʰʝʥʥʳʝ, ʥʝʨʝʜʢʦ ʪʦʥʢʦʚʦʡʣʦʯʥʳʝ. 

ʎʚʝʪʢʠ ʧʦʯʪʠ ʩʠʜʷʯʠʝ, ʚ ʣʦʞʥʳʭ ʤʫʪʦʚʢʘʭ, ʦʙʨʘʟʫ-

ʶʱʠʭ ʚʝʨʭʫʰʝʯʥʳʝ ʢʦʨʦʪʢʠʝ ʠ ʧʣʦʪʥʳʝ ʩʦʮʚʝʪʠʷ, 

ʠʟʨʝʜʢʘ ʥʠʞʝ ʨʘʟʚʠʚʘʝʪʩʷ ʦʪʩʪʘʚʣʝʥʥʘʷ ʤʫʪʦʚʢʘ 

ʮʚʝʪʢʦʚ ʚ ʧʘʟʫʭʘʭ ʦʯʝʨʝʜʥʦʡ ʧʘʨʳ ʣʠʩʪʴʝʚ. ʇʨʠ-

ʮʚʝʪʥʠʢʠ ʢʦʨʦʯʝ ʯʘʰʝʯʢʠ, ʩʠʥʝʚʘʪʳʝ, ʦʙʨʘʪʥʦʷʡ-

ʮʝʚʠʜʥʳʝ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʦʚʠʜʥʳʝ ʠ ʮʝʣʴʥʦ-

ʢʨʘʡʥʳʝ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʘʜʨʝʟʘʥʥʳʝ ʥʘ ʣʘʥʮʝʪ-

ʥʳʝ ʦʩʪʝʚʠʜʥʦ ʟʘʦʩʪʨʝʥʥʳʝ ʣʦʧʘʩʪʠ. ʏʘʰʝʯʢʠ 13ð

18 ʤʤ ʜʣ., ʩʥʘʨʫʞʠ ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʝ, ʥʝʷʩʥʦ 

ʜʚʫʛʫʙʳʝ, ʩ ʣʘʥʮʝʪʥʳʤʠ ʦʩʪʠʩʪʳʤʠ ʟʫʙʮʘʤʠ ʧʦʯʪʠ 

ʨʘʚʥʦʡ ʜʣʠʥʳ; ʩʨʝʜʥʠʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ ʚ 1.5 

ʨʘʟʘ ʰʠʨʝ ʦʩʪʘʣʴʥʳʭ. ɺʝʥʯʠʢʠ 25ð30(40) ʤʤ ʜʣ., 

ʪʝʤʥʦ-ʛʦʣʫʙʳʝ, ʩʥʘʨʫʞʠ ʦʧʫʰʝʥʥʳʝ, ʚʥʫʪʨʠ ʛʦʣʳʝ 

ʠʣʠ ʠʟʨʝʜʢʘ ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʥʠʞʥʝʡ ʛʫʙʳ ʩ ʥʝʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʤʠ ʢʦʨʦʪʢʠʤʠ ʚʦʣʦʩʢʘʤʠ. ʉʪʦʣʙʠʢ ʚʳ-

ʩʪʫʧʘʝʪ ʠʟ ʚʝʥʯʠʢʘ. 

ʎʚ.VI -VII  ʇʣ. VIII  

ʊʠʧ: ɸʣʪʘʡ ï ʧʨʠʛʠʤʘʣʘʡʩʢʠʡ. 

6. D. integrifolium Bunge in 

Ldb.Icon.Pl.Fl.Ross.2(1830) 10.tab.120.- Bge. in Ldb. 

Fl. Alt. 2 (1830)387.- Ldb. Fl. Ross. 3,9 (1849)386.- 

Lipsky in AHP. 23 (1909) 588.- O. et B. Fedtsch. 

Consp. Fl. Turk.5(1913) 151.ïSchischk. in Fl.URSS. 

20 (1954) 457.- E.Nikit. in ʌʣ. ʂʠʨʛʉʉʈ.9 (1960) 65.- 

Vved. in Fl. Uzbek.5(1961)314. ï Zak. ʌʣ. ʨʘʩʪ. ʙʘʩʩ. 

ɿʝʨ.2(1961)333.ï Roldug. in ʌʣ. ʂʘʟʘʭ. 7 (1964)350. 

- Koczk. in ʌʣ.ʊʘʜʞʉʉʈ. 8 (1986) 148.- ɿ.ʮʝʣʴʥʦ-

ʣʠʩʪʥʳʡ.  
ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ 15ð60 ʩʤ ʚʳʩ.; ʉʪʝʙʣʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʜʨʝʚʝʩʥʝʶʱʠʝ, 

ʧʦʢʨʳʪʳʝ ʩʝʨʦʚʘʪʦ-ʙʫʨʦʡ ʣʫʧʷʱʝʡʩʷ ʢʦʨʦʡ, ʥʝ-

ʤʥʦʛʦ ʚʝʪʚʠʩʪʳʝ, ʪʨʘʚʷʥʠʩʪʳʝ ʚʝʪʚʠ ʧʨʷʤʦʩʪʦʷʱʠʝ 

ʠʣʠ ʧʨʠʧʦʜʥʠʤʘʶʱʠʝʩʷ, ʧʦʢʨʳʪʳʝ ʦʯʝʥʴ ʢʦʨʦʪ-

ʢʠʤʠ, ʥʝʛʫʩʪʳʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚʥʠʟ, ʧʨʠʞʘ-

ʪʳʤʠ ʚʦʣʦʩʢʘʤʠ; ʃʠʩʪʴʷ ʣʘʥʮʝʪʦʚʠʜʥʳʝ, ʥʘ ʚʝʨ-

ʭʫʰʢʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʟʘʢʨʫʛʣʝʥʥʳʝ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʦ ʦʩʪʨʦʚʘʪʳʝ, ʧʦʯʪʠ ʩʠʜʷʯʠʝ ʠʣʠ ʧʨʠ 

ʦʩʥʦʚʘʥʠʠ ʩʫʞʝʥʥʳʝ ʚ ʢʦʨʦʪʢʠʡ ʯʝʨʝʰʦʢ, ʩ 3 ʞʠʣ-

ʢʘʤʠ, ʮʝʣʴʥʦʢʨʘʡʥʠʝ ʠʣʠ ʨʝʜʢʦ ʩ 1ð2 ʟʫʙʮʘʤʠ ʥʘ 

ʢʘʞʜʦʡ ʩʪʦʨʦʥʝ, ʛʦʣʳʝ ʠʣʠ ʧʦ ʞʠʣʢʘʤ ʠ ʢʨʘʷʤ ʢʦ-

ʨʦʪʢʦʨʝʩʥʠʯʘʪʳʝ, 1,5ð3(3,5) ʩʤ ʜʣ. ʠ 1,5ð6(8) ʤʤ 

ʰʠʨ., ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ ʦʙʳʢʥʦʚʝʥʥʦ ʩ ʫʢʦʨʦʯʝʥ-

ʥʳʤʠ ʚʝʪʦʯʢʘʤʠ, ʩ ʙʦʣʝʝ ʤʝʣʢʠʤʠ ʣʠʩʪʴ-

ʷʤʠ; ʎʚʝʪʢʠ ʚ ʣʦʞʥʳʭ ʤʫʪʦʚʢʘʭ ʧʦ 3, ʥʘ ʢʦʨʦʪʢʠʭ 

ʮʚʝʪʦʥʦʞʢʘʭ ʚ ʧʘʟʫʭʘʭ ʚʝʨʭʥʠʭ ʧʨʠʮʚʝʪʥʳʭ ʣʠ-

ʩʪʴʝʚ, ʦʙʨʘʟʫʶʱʠʝ ʜʦʚʦʣʴʥʦ ʧʣʦʪʥʦʝ ʩʦʮʚʝʪʠʝ, 2ð

8 ʩʤ ʜʣ., ʧʨʠ ʧʣʦʜʘʭ ʫʜʣʠʥʷʶʱʝʝʩʷ ʜʦ 12 ʩʤ ʠ 

ʦʢʦʣʦ 2,5 ʩʤ ʰʠʨ.; ʇʨʠʮʚʝʪʥʠʢʠ ʯʫʪʴ ʢʦʨʦʯʝ ʯʘ-

ʰʝʯʢʠ, ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʢ ʦʩʥʦʚʘʥʠʶ ʩʫʞʝʥʥʳʝ, ʥʘ 

ʚʝʨʭʫʰʢʝ ʪʦʥʢʦ ʠ ʜʣʠʥʥʦ ʟʘʦʩʪʨʝʥʥʳʝ, ʧʦ ʩʪʦʨʦ-

ʥʘʤ ʩ 1ð3 ʧʘʨʘʤʠ ʥʠʪʝʚʠʜʥʳʭ ʣʦʧʘʩʪʝʡ; ʏʘʰʝʯʢʘ 

7ð12 ʤʤ ʜʣ., ʢʦʨʦʪʢʦʚʦʣʦʩʠʩʪʘʷ, ʯʘʩʪʦ ʛʨʷʟʥʦʚʘʪʦ-

ʬʠʦʣʝʪʦʚʘʷ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʚʝʨʭʥʷʷ ʝʝ ʧʦʣʦʚʠʥʘ, 

ʥʝʤʥʦʛʦ ʠʟʦʛʥʫʪʘʷ, ʧʦʯʪʠ ʜʚʫʛʫʙʘʷ, ʩʨʝʜʥʠʡ ʟʫʙʝʮ 

ʚʝʨʭʥʝʡ ʛʫʙʳ ʰʠʨʦʢʦ-ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʡ ʠʣʠ ʧʦ-

ʯʪʠ ʦʢʨʫʛʣʳʡ, ʥʘ ʚʝʨʭʫʰʢʝ ʦʩʪʠʩʪʳʡ, ʚ 2ð3 ʨʘʟʘ 

ʰʠʨʝ ʣʘʥʮʝʪʦʚʠʜʥʳʭ ʟʘʦʩʪʨʝʥʥʳʭ ʙʦʢʦʚʳʭ ʟʫʙʮʦʚ, 

ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ ʩ ʟʫʙʮʘʤʠ ʥʠʞʥʝʡ ʛʫʙʳ, 

ʚʩʝ ʟʫʙʮʳ ʯʘʰʝʯʢʠ ʩ ʨʝʟʢʦ ʚʳʩʪʫʧʘʶʱʠʤʠ ʧʦʧʝ-

ʨʝʯʥʳʤʠ ʘʥʘʩʪʦʤʦʟʘʤʠ; ɺʝʥʯʠʢ 15ð18 ʤʤ ʜʣ., ʩʠ-

ʥʝʚʘʪʦ-ʣʠʣʦʚʳʡ, ʩʥʘʨʫʞʠ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʠ ʧʨʠ ʦʩ-

ʥʦʚʘʥʠʠ ʛʫʙʳ ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʡ, ʚʝʨʭʥʷʷ ʛʫʙʘ ʜʦ 

1/3 ʥʘʜʨʝʟʘʥʘ ʥʘ ʧʦʣʫʢʨʫʛʣʳʝ ʣʦʧʘʩʪʠ, ʥʠʞʥʷʷ ʛʫ6a 

ʚ 1,5 ʨʘʟʘ ʜʣʠʥʥʝʝ ʚʝʨʭʥʝʡ, ʩ ʧʦʯʢʦʚʠʜʥʦʡ ʩʨʝʜʥʝʡ 

ʣʦʧʘʩʪʴʶ, ʥʘ ʚʝʨʭʫʰʢʝ ʚʳʝʤʯʘʪʦʡ ʠ ʧʦ ʢʨʘʷʤ ʪʫʧʦ 

ʟʘʟʫʙʨʝʥʥʦʡ, ʧʦʯʪʠ ʚ 3,5 ʨʘʟʘ ʰʠʨʝ ʦʢʨʫʛʣʦ-ʷʡʮʝ-

ʚʠʜʥʳʭ ʙʦʢʦʚʳʭ; ʉʪʦʣʙʠʢ ʥʝʤʥʦʛʦ ʚʳʜʘʝʪʩʷ ʠʟ 

ʚʝʨʭʥʝʡ ʛʫʙʳ; ʆʨʝʰʢʠ ʪʝʤʥʦ-ʙʫʨʳʝ, ʥʝʷʩʥʦ-ʪʨʝʭ-

ʛʨʘʥʥʳʝ, ʷʡʮʝʚʠʜʥʳʝ, 2,5 ʤʤ ʜʣ. ʠ ʦʢʦʣʦ 1,5 ʤʤ 

ʰʠʨ. ʎʚʝʪʝʪ ʚ ʠʶʥʝ - ʠʶʣʝ, ʧʣʦʜʦʥʦʩʠʪ ʚ ʠʶʣʝ.  

ʎʚ.VI -VII  ʇʣ. VIII -IX  

ʊʠʧ: ɸʣʪʘʡ ï ʧʨʠʛʠʤʘʣʘʡʩʢʠʡ. ʉ ʘʨʝʘʣʦʤ ʦʪ 

ɸʣʪʘʷ ʠ ʉʘʷʥ ʜʦ ʟʘʧʘʜʥʳʭ ɻʠʤʘʣʘʝʚ, ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʧʦ ʛʦʨʥʳʤ ʩʠʩʪʝʤʘʤ.  

ʅʘ ʤʝʣʢʦʟʝʤʠʩʪʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦʥʘʭ, ʥʘ 

ʩʢʘʣʘʭ ʚ ʩʨʝʜʥʝʤ ʠ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʛʦʨ. 

7. D.karataviense N.Pavl. & Roldug. in ɺʝʩʪʥ. 

ɸʅ ʂʘʟʉʉʈ. 8 (1962) 104.- Roldug. in ʌʣ.ʂʘʟʘʭ. 7 

(1964) 351, tab. 40, fig.7.- in Karmysch. ʌʣ. ʠ ʨʘʩʪ. 

ʟʘʧʦʚ. ɸʢʩʫ-ɼʞʘʙʘʛʣʳ (1973) 80, nom. nud.-ɿ. ʢʘʨʘ-

ʪʘʚʩʢʠʡ. 

ʇʦʣʫʢʫʩʪʘʨʥʠʯʝʢ 15ð60 ʩʤ ʚʳʩ., ʩ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ, ʧʨʦʩʪʳʤʠ, ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʤʠ ʠ ʠʥʦ-

ʛʜʘ ʤʝʣʢʦʞʝʣʝʟʠʩʪʳʤʠ ʩʪʝʙʣʷʤʠ, ʚʳʭʦʜʷʱʠʤʠ ʠʟ 

ʪʦʥʢʦʛʦ ʜʝʨʝʚʷʥʠʩʪʦʛʦ ʢʦʨʥʝʚʠʱʘ; ʃʠʩʪʴʷ ʰʠʨʦʢʦ-

ʣʘʥʮʝʪʥʳʝ ʠʣʠ ʫʜʣʠʥʝʥʥʦ-ʷʡʮʝʚʠʜʥʳʝ, 1,5ð3 ʩʤ 

ʜʣ., 0,4ð1,2 ʩʤ ʰʠʨ., ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʩʫʞʝʥʥʳʝ ʚ 

ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʯʝʨʝʰʦʢ ʠʣʠ ʧʦʯʪʠ ʩʠʜʷʯʠʝ, ʮʝʣʴ-

ʥʦʢʨʘʥʥʠʝ, ʩʣʝʛʢʘ ʟʘʚʦʨʦʯʝʥʥʳʝ ʥʘ ʥʠʞʥʶʶ ʩʪʦ-

ʨʦʥʫ ʠʣʠ ʦʯʝʥʴ ʨʝʜʢʦ ʩʨʝʜʥʠʝ ʠ ʚʝʨʭʥʠʝ ʩ 1ð2 

ʜʣʠʥʥʦ ʟʘʦʩʪʨʝʥʥʳʤʠ ʟʫʙʮʘʤʠ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʠ 

ʦʩʪʠʩʪʦ ʟʘʦʩʪʨʝʥʥʦʡ ʚʝʨʫʰʢʦʡ, ʧʦʯʪʠ ʛʦʣʳʝ ʠʣʠ 

ʩʣʘʙʦ ʦʧʫʰʝʥʥʳʝ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʪʦʯʝʯʥʳʤʠ 

ʞʝʣʝʟʢʘʤʠ ʠ ʙʣʝʩʪʷʱʠʤʠ ʞʝʣʝʟʠʩʪʳʤʠ ʚʳʜʝʣʝʥʠ-

ʷʤʠ, ʩ 1 ʷʩʥʦʡ ʠ 2 ʥʝʷʩʥʳʤʠ ʞʠʣʢʘʤʠ; ʎʚʝʪʢʠ ʚ ʨʘʩ-

ʩʪʘʚʣʝʥʥʳʭ ʣʦʞʥʳʭ ʤʫʪʦʚʢʘʭ, ʥʘ ʢʦʨʦʪʢʠʭ ʮʚʝʪʦ-

ʥʦʞʢʘʭ, ʦʙʨʘʟʫʶʱʠʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʣʦʪʥʦʝ ʩʦ-

ʮʚʝʪʠʝ, ʧʨʠ ʧʣʦʜʘʭ ʩ ʙʦʣʝʝ ʨʘʩʩʪʘʚʣʝʥʥʳʤʠ 

ʤʫʪʦʚʢʘʤʠ; ʇʨʠʮʚʝʪʥʠʢʠ ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʥʘ ʚʝʨ-

ʭʫʰʢʝ ʜʣʠʥʥʦ ʠʣʠ ʦʩʪʝʚʠʜʥʦ ʟʘʦʩʪʨʝʥʥʳʝ, ʧʦ ʩʪʦ-

ʨʦʥʘʤ ʩ 1ð2 ʧʘʨʘʤʠ ʜʣʠʥʥʦ, ʜʦ 8 ʤʤ ʜʣ., ʦʩʪʝʚʠʜʥʦ 

ʟʘʦʩʪʨʝʥʥʳʭ ʣʦʧʘʩʪʝʡ; ʏʘʰʝʯʢʘ 10ð15 ʤʤ ʜʣ., ʢʦ-

ʨʦʪʢʦʚʦʣʦʩʠʩʪʘʷ, ʩ ʨʘʩʩʝʷʥʥʳʤʠ ʞʝʣʝʟʢʘʤʠ, ʠʥʦ-

ʛʜʘ ʛʨʷʟʥʦʚʘʪʦ-ʬʠʦʣʝʪʦʚʘʷ, ʥʝʷʩʥʦ-ʜʚʫʛʫʙʘʷ, ʚʩʝ 

ʟʫʙʮʳ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ, ʩʨʝʜʥʠʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ 

ʛʫʙʳ ʣʘʥʮʝʪʦʚʠʜʥʳʡ, ʨʝʜʢʦ ʥʝʤʥʦʛʦ ʰʠʨʝ ʙʦʢʦ-

ʚʳʭ, ʪʘʢʞʝ ʟʘʦʩʪʨʝʥʥʳʭ, ʚʩʝ ʟʫʙʮʳ ʩ ʘʥʘʩʪʦʤʦ-

ʟʘʤʠ; ɺʝʥʯʠʢ 18ð25 ʤʤ ʜʣ., ʩʠʥʝʚʘʪʦ-ʣʠʣʦʚʳʡ, ʢʦ-

ʨʦʪʢʦ, ʞʝʣʝʟʠʩʪʦ ʦʧʫʰʝʥʥʳʡ, ʚʝʨʭʥʷʷ ʛʫʙʘ ʜʦ 1/3 
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ʥʘʜʨʝʟʘʥʘ ʥʘ ʜʚʝ ʦʢʨʫʛʣʳʝ ʣʦʧʘʩʪʠ, ʥʠʞʥʷʷ ʛʫʙʘ ʚ 

1,5ð2 ʨʘʟʘ ʜʣʠʥʥʝʝ ʚʝʨʭʥʝʡ, ʩ ʧʦʯʢʦʚʠʜʥʦʡ, ʥʘ 

ʚʝʨʭʫʰʢʝ ʚʳʝʤʯʘʪʦʡ ʩʨʝʜʥʝʡ ʣʦʧʘʩʪʴʶ, ʧʦ ʢʨʘʷʤ 

ʪʫʧʦ ʟʘʟʫʙʨʝʥʥʦʡ, ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʰʠʨʝ ʦʢʨʫʛʣʦ-

ʷʡʮʝʚʠʜʥʳʭ ʙʦʢʦʚʳʭ; ʊʳʯʠʥʢʠ ʩ ʢʦʨʦʪʢʦ ʦʧʫʰʝʥ-

ʥʳʤʠ ʥʠʪʷʤʠ; ʉʪʦʣʙʠʢ ʩ 2-ʨʘʯʜʝʣʴʥʳʤ ʨʳʣʴʮʝʤ, 

ʥʝʤʥʦʛʦ ʚʳʜʘʝʪʩʷ ʠʟ ʚʝʨʭʥʝʡ ʛʫʙʳ. 

ʎʚ.VI -VII  ʇʣ. VIII -IX  

ʊʠʧ: ʢʘʨʘʪʘʫ-ʪʘʣʘʩʩʢʦ-ʯʘʪʢʘʣʴʩʢʠʡ. 

8. D. komarovii Lipsky  in AHP. 23 (1904) 207.- 

L ipsky in AHP. 26,2 (1909) 605. - O. et B. Fedtsch. 

Consp. Fl. Turk.5(1913) 150.- Schischk. in Fl.URSS. 

20 (1954) 469. - E.Nikit. in ʌʣ. ʂʠʨʛʉʉʈ. 9(1960) 70.- 

Vved. in Fl. Uzbek.5(1961)313.- Zak. ʌʣ. ʨʘʩʪ. ʙʘʩʩ. 

ɿʝʨ.2 (1961)333.- Roldug. in ʌʣ.ʂʘʟʘʭ. 7 (1964) 358, 

tab. 41, fig. 2.- Koczk. in ʌʣ.ʊʘʜʞʉʉʈ. 8 (1986) 155.- 

D. butkovii Krassovskaja in Krassovskaja rt Levichev 

ʌʣ. ʏʘʪʢʘʣʴʩʢ. ɿʘʧʦʚʝʜ. (1986) 170. ï ɿ. ʢʦʤʘʨʦʚʘ. 

ʉʪʝʙʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʧʨʠ ʩʘʤʦʤ ʦʩʥʦʚʘ-

ʥʠʠ ʜʨʝʚʝʩʥʝʶʱʠʝ ʧʨʷʤʳʝ ʠʣʠ ʩʣʝʛʢʘ ʚʦʩʭʦʜʷʱʠʝ, 

ʧʨʦʩʪʳʝ, ʢʦʨʦʪʢʦ ʛʫʩʪʦ ʦʧʫʰʝʥʥʳʝ, 10-20 ʩʤ ʚʳʩ. 

ʃʠʩʪʴʷ ʪʨʝʫʛʦʣʴʥʦ ʷʡʮʝʚʠʜʥʳʝ, ʦʩʪʨʦʚʘʪʳʝ ʠʣʠ 

ʦʩʪʨʳʝ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʫʩʝʯʝʥʥʳʝ ʠʣʠ ʩʣʘʙʦ ʩʝʨʜ-

ʮʝʚʠʜʥʳʝ, ʮʝʣʴʥʦʢʨʘʡʥʠʝ ʠʣʠ ʯʘʱʝ ʥʝʷʩʥʦ ʤʝʣʢʦ 

ʛʦʨʦʜʯʘʪʳʝ, ʦʯʝʥʴ ʢʦʨʦʪʢʦ ʛʫʩʪʦ ʦʧʫʰʝʥʥʳʡ, ʙʝʟ 

ʟʘʤʝʪʥʳʭ ʙʦʢʦʚʳʭ ʞʠʣʦʢ, ʢʦʨʦʪʢʦ ʯʝʨʝʰʢʦʚʳʝ, 

ʚʝʨʭʥʠʝ ʩʠʜʷʯʠʝ. ʎʚʝʪʳ ʧʦ ʦʜʥʦʤʫ ʚ ʧʘʟʫʭʘʭ ʚʝʨʭ-

ʥʠʭ ʫʤʝʥʴʰʝʥʥʳʭ ʣʠʩʪʴʝʚ ʥʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʭ ʮʚʝ-

ʪʦʥʦʞʢʘʭ, ʦʙʨʘʟʫʶʪ ʥʝʛʫʩʪʦʝ ʩʦʮʚʝʪʠʝ ʥʘ ʚʝʨʭʫʰ-

ʢʘʭ ʩʪʝʙʣʝʡ. ʇʨʠʮʚʝʪʥʠʢʠ ʦʯʝʥʴ ʤʝʣʴʢʠʝ, ʥʝʤʥʦʛʦ 

ʜʣʠʥʝʝ ʮʚʝʪʦʥʦʞʢʠ. ʏʘʰʝʯʢʘ 10-11 ʤʤ ʜʣ,, ʙ.ʤ. ʬʠ-

ʦʣʝʪʦʚʦ ʧʦʢʨʘʰʝʥʥʘʷ, ʧʫʰʠʩʪʘʷ, ʜʚʫʛʫʙʘʷ, ʩ ʤʝʣ-

ʢʠʤʠ ʩʢʣʘʜʢʘʤʠ ʤʝʞʜʫ ʟʫʙʮʘʤʠ, ʟʫʙʮʳ ʥʠʞʥʝʡ 

ʛʫʙʳ ʣʘʥʮʝʪʥʦ ʪʨʝʫʛʦʣʴʥʳʝ, ʦʯʝʥʴ ʦʩʪʨʳʝ, ʚ 1 İ 

ʨʘʟʘ ʢʦʨʦʯʝ ʪʨʫʙʢʠ, ʚʝʨʭʥʷʷ ʥʘ 1/3 ʦʩʪʨʦ ʪʨʝʭʟʫʙʯʘ-

ʪʘʷ. ɺʝʥʯʠʢ ʞʝʣʪʦʚʘʪʳʡ, ʩʥʘʨʫʞʠ ʤʦʭʥʘʪʦʧʫʰʠ-

ʩʪʳʡ, 20-22 ʤʤ ʜʣ. ʆʨʝʰʢʠ ʧʨʦʜʦʣʛʦʚʘʪʦ ʣʠʥʝʡʥʳʝ 

ʪʨʝʭʛʨʘʥʥʳʝ, ʛʣʘʜʢʠʝ, ʥʘ ʩʘʤʦʡ ʚʝʨʭʫʰʢʝ ʤʦʭʥʘ-

ʪʳʝ, 3 ʤʤ ʜʣ. 

ʎʚ.VII -VIII . ʇʣ. VIII -IX. ʅʘ ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦ-

ʥʘʭ, ʥʘ ʦʩʳʧʷʭ ʠ ʥʘ ʤʦʨʝʥʘʭ ʚ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʛʦʨ, 

ʥʘ ʚʳʩ. 2300-3600 ʤ ʥʘʜ ʫʨ.ʤ.  

ʊʠʧ: ʟʘʧʘʜʥʦʪʷʥʴʰʘʥʴʩʢʦ-ʢʫʭʠʩʪʘʥʩʢʠʡ. 

ʕʥʜʝʤ [ʌʣʦʨʘ ʉʉʉʈ 1954. ʊ-20. 470]. 

9. D. nodulosum Rupr . in Mem. Acad. Sci. Pe-

tersb. 7 ser. 14,4 (1869) 65.- Lipsky in AHP. 26,2 

(1909) 582. O. et B. Fedtsch. Consp. Fl. Turk.5(1913) 

153.ïSchischk. in Fl.URSS. 20 (1954) 460, tab.27, 

fig.3.- E.Nikit. in ʌʣ. ʂʠʨʛʉʉʈ. 9 (1960) 66, tab. 5, 

fig. 2. - Vved. in Fl. Uzbek.5(1961)315. ï Zak. ʌʣ. 

ʨʘʩʪ. ʙʘʩʩ. ɿʝʨ. 2 (1961)333.ï Roldug. in ʌʣ.ʂʘʟʘʭ. 7 

(1964) 354, tab. 40, fig. 10- Golosk. in HFR. 116 

(1979) n0 5786. - Koczk. in ʌʣ.ʊʘʜʞʉʉʈ. 8 (1986) 

149, tab. 20, fig. 15-17.- ɿ. ʫʟʣʦʚʘʪʳʡ 

ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ 10ð30 ʩʤ ʚʳʩ., ʉʪʝʙʣʠ 

ʚʦʩʭʦʜʷʱʠʝ, ʠʟʚʠʣʠʩʪʳʝ ʠʣʠ ʧʦʯʪʠ ʧʨʷʤʳʝ, ʬʠʦʣʝ-

ʪʦʚʦʦʢʨʘʰʝʥʥʳʝ, ʦʩʦʙʝʥʥʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʦʧʫ-

ʰʝʥʥʳʝ ʢʦʨʦʪʢʠʤʠ, ʧʦʣʫʦʪʩʪʦʷʱʠʤʠ, ʙʦʣʝʝ ʧʣʦʪʥʦ 

ʚ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ, ʦʪʯʘʩʪʠ ʚʥʠʟ ʥʘʧʨʘʚʣʝʥʥʳʤʠ 

ʚʦʣʦʩʢʘʤʠ, ʚʳʭʦʜʷʪ ʠʟ ʚʦʩʭʦʜʷʱʝʛʦ ʠʣʠ ʧʦʯʪʠ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʦʨʥʝʚʠʱʘ, ʥʘʚʝʨʭʫ ʚʝʪʚʠʩʪʦʛʦ, ʩ 

ʜʨʝʚʝʩʥʝʶʱʠʤʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʝʪʚʷʤʠ; ʃʠʩʪʴʷ 

ʥʘ ʢʦʨʦʪʢʠʭ ʯʝʨʝʰʢʘʭ, ʧʣʘʩʪʠʥʢʘ ʠʭ ʰʠʨʦʢʦ-ʷʡʮʝ-

ʚʠʜʥʘʷ ʠʣʠ ʷʡʮʝʚʠʜʥʘʷ, 0,6ð2 ʩʤ ʜʣ., 0,4ð1,5 ʩʤ 

ʰʠʨ., ʥʘʚʝʨʭʫ ʪʫʧʘʷ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʨʝʟʢʦ ʢʣʠʥʦ-

ʚʠʜʥʦ ʩʫʞʝʥʥʘʷ ʠʣʠ ʫʩʝʯʝʥʥʘʷ, ʠʥʦʛʜʘ ʥʝʷʩʥʦ-

ʩʝʨʜʮʝʚʠʜʥʘʷ, ʧʦ ʢʨʘʷʤ ʛʨʝʙʝʥʯʘʪʦ-ʟʫʙʯʘʪʘʷ ʩ ʪʫ-

ʧʳʤʠ, ʥʘʚʝʨʭʫ ʦʢʨʫʛʣʳʤʠ ʟʫʙʮʘʤʠ, ʩ ʚʝʨʭʥʝʡ ʩʪʦ-

ʨʦʥʳ ʩ ʚʜʘʚʣʝʥʥʳʤʠ, ʩʥʠʟʫ ʩ ʚʳʩʪʫʧʘʶʱʠʤʠ ʞʠʣ-

ʢʘʤʠ, ʦʧʫʰʝʥʥʘʷ ʢʦʨʦʪʢʠʤʠ ʚʦʣʦʩʢʘʤʠ, ʩ ʥʠʞʥʝʡ 

ʩʪʦʨʦʥʳ ʩ ʨʝʜʢʦ ʨʘʩʩʝʷʥʥʳʤʠ ʞʝʣʝʟʠʩʪʳʤʠ ʚʳʜʝ-

ʣʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ ʧʦ ʞʠʣʢʘʤ; ʎʚʝʪʢʠ ʚ ʣʦʞʥʳʭ 

ʤʫʪʦʚʢʘʭ, ʩʠʜʷʱʠʝ ʚ ʧʘʟʫʭʘʭ ʚʝʨʭʥʠʭ ʣʠʩʪʴʝʚ, ʥʘ 

ʢʦʨʦʪʢʠʭ ʮʚʝʪʦʥʦʞʢʘʭ ʠ ʦʙʨʘʟʫʶʱʠʝ ʚʦ ʚʨʝʤʷ ʮʚʝ-

ʪʝʥʠʷ ʷʡʮʝʚʠʜʥʦʝ, ʜʦʚʦʣʴʥʦ ʧʣʦʪʥʦʝ ʩʦʮʚʝʪʠʝ, 2ð

5 ʩʤ ʜʣ. ʠ 2 ʩʤ ʰʠʨ., ʧʨʠ ʧʣʦʜʘʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʨʘʩʩʪʘʚʣʝʥʥʦʝ; ʇʨʠʮʚʝʪʥʠʢʠ ʦʙʨʘʪʥʦ-ʪʨʝʫʛʦʣʴʥʳʝ, 

ʩ 3ð5 ʣʘʥʮʝʪʦʚʠʜʥʳʤʠ ʟʫʙʮʘʤʠ, ʦʪʪʷʥʫʪʳʤʠ ʚ 

ʜʣʠʥʥʦʝ, 2ð4 ʤʤ ʜʣ., ʰʠʣʦʚʠʜʥʦʝ ʟʘʦʩʪʨʝʥʠʝ; ʏʘ-

ʰʝʯʢʘ ʦʢʦʣʦ 10ð12 ʤʤ ʜʣ., ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʘʷ, 

ʜʣʠʥʥʝʝ ʧʨʠʮʚʝʪʥʠʢʦʚ, ʚ ʟʝʚʝ ʢʦʩʦ ʩʨʝʟʘʥʥʘʷ, ʩ ʚʳ-

ʩʪʫʧʘʶʱʠʤʠ ʩʢʣʘʜʢʘʤʠ ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʟʫʙʮʦʚ, 

ʜʚʫʛʫʙʘʷ, ʠʥʦʛʜʘ ʬʠʦʣʝʪʦʚʘʷ, ʚʝʨʭʥʷʷ ʛʫʙʘ ʥʘ ʚʝʨ-

ʭʫʰʢʝ ʩ ʦʢʨʫʛʣʳʤ ʩʨʝʜʥʠʤ ʟʫʙʮʦʤ, ʚʜʚʦʝ ʠʣʠ ʙʦʣʝʝ 

ʰʠʨʦʢʠʤ, ʯʝʤ ʣʘʥʮʝʪʦʚʠʜʥʳʝ ʙʦʢʦʚʳʝ ʟʫʙʮʳ, ʥʠʞ-

ʥʷʷ ʛʫʙʘ ʠʟ ʜʚʫʭ ʣʘʥʮʝʪʦʚʠʜʥʳʭ ʟʫʙʮʦʚ; ɺʝʥʯʠʢ 

(ʚʳʩʫʰʝʥʥʳʡ) ʞʝʣʪʦʚʘʪʦ-ʙʝʣʦʚʘʪʳʡ, ʦʢʦʣʦ 15 ʤʤ 

ʜʣ., ʩʥʘʨʫʞʠ ʧʣʦʪʥʦ ʠ ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʡ; 

ʆʨʝʰʢʠ ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʥʝʷʩʥʦ-ʪʨʝʭʛʨʘʥʥʳʝ, 

ʩʚʝʪʣʦ-ʙʫʨʳʝ, 3 ʤʤ ʜʣ., 1,2 ʤʤ ʰʠʨ.  

ʎʚ. VI-VII ; ʇʣ. VII -VIII  

ʅʘ ʢʘʤʝʥʠʩʪʳʭ ʠ ʱʝʙʥʠʩʪʳʭ ʩʢʣʦʥʘʭ ʛʦʨ, ʥʘ 

ʦʩʳʧʷʭ ʠ ʥʘ ʩʢʘʣʘʭ ʚ ʩʨʝʜʥʝʤ ʠ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʛʦʨ 

ʥʘ ʚʳʩ. ʜʦ 3300 ʤ ʥʘʜ ʫʨ.ʤ. 

ʊʠʧ: ɿʘʧʘʜʥʳʡ ʪʷʥʴʰʘʥʴʩʢʠʡ. 

10. D. nutans L. Sp. Pl. (1753) 596.- Ldb. Fl. 

Ross. 3, 9 (1849) 387. Lilsky in AHP. 26,2 (1909) 592. 

O. et B. Fedtsch. Consp. Fl. Turk.5(1913) 151.- Kryl. 

Fl. Sib. Occid. 9 (1937) 2325.ïSchischk. in Fl.URSS. 

20 (1954) 458.- E.Nikit. in ʌʣ. ʂʠʨʛʉʉʈ.9 (1960) 65.- 

Roldug. in ʌʣ.ʂʘʟʘʭ. 7 (1964) 353, tab. 40, fig. 9.- ɿ. 

ʧʦʥʠʢʰʠʡ. 

ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ 20ð70 ʩʤ ʚʳʩ.; ʉʪʝʙʣʠ 

ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʧʨʦʩʪʳʝ ʠʣʠ ʚʝʪ-

ʚʠʩʪʳʝ, ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʝ; ʇʨʠʢʦʨʥʝʚʳʝ ʠ ʥʠʞ-

ʥʠʝ ʩʪʝʙʣʝʚʳʝ ʣʠʩʪʴʷ ʥʘ ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʭ ʯʝ-

ʨʝʰʢʘʭ, ʧʣʘʩʪʠʥʢʘ ʠʭ ʷʡʮʝʚʠʜʥʘʷ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ, 

ʯʘʱʝ ʫ ʥʠʞʥʠʭ, ʩʝʨʜʮʝʚʠʜʥʘʷ, ʥʘ ʚʝʨʭʫʰʢʝ ʪʫʧʘʷ, 

1,5ð4,5 ʩʤ ʜʣ. ʠ 1ð3 ʩʤ ʰʠʨ., ʧʦ ʢʨʘʷʤ ʧʠʣʦʚʠʜʥʦ-

ʪʫʧʦʟʫʙʯʘʪʘʷ, ʛʦʣʘʷ, ʢʦʨʦʯʝ ʯʝʨʝʰʢʦʚ, ʩʨʝʜʥʠʝ 

ʩʪʝʙʣʝʚʳʝ ʣʠʩʪʴʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡ-

ʮʝʚʠʜʥʳʝ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʦʢʨʫʛʣʳʝ, ʥʘ ʯʝʨʝʰʢʘʭ, 

ʨʘʚʥʳʭ ʠʣʠ ʢʦʨʦʯʝ ʧʣʘʩʪʠʥʢʠ, ʚʝʨʭʥʠʝ ʩʠʜʷʯʠʝ, ʙʦ-

ʣʝʝ ʤʝʣʢʠʝ ʠ ʫʟʢʠʝ, ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʢʦʨʦʪʢʦ ʦʧʫ-

ʰʝʥʥʳʝ; ʇʨʠʢʦʨʥʝʚʳʝ ʠ ʥʠʞʥʠʝ ʩʪʝʙʣʝʚʳʝ ʣʠʩʪʴʷ 

ʥʘ ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʭ ʯʝʨʝʰʢʘʭ, ʧʣʘʩʪʠʥʢʘ ʠʭ ʷʡ-

ʮʝʚʠʜʥʘʷ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ, ʯʘʱʝ ʫ ʥʠʞʥʠʭ, ʩʝʨʜʮʝ-

ʚʠʜʥʘʷ, ʥʘ ʚʝʨʭʫʰʢʝ ʪʫʧʘʷ, 1,5ð4,5 ʩʤ ʜʣ. ʠ 1ð3 

ʩʤ ʰʠʨ., ʧʦ ʢʨʘʷʤ ʧʠʣʦʚʠʜʥʦ-ʪʫʧʦʟʫʙʯʘʪʘʷ, ʛʦʣʘʷ, 

ʢʦʨʦʯʝ ʯʝʨʝʰʢʦʚ, ʩʨʝʜʥʠʝ ʩʪʝʙʣʝʚʳʝ ʣʠʩʪʴʷ ʙʦʣʝʝ 

ʢʨʫʧʥʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ, ʧʨʠ ʦʩʥʦʚʘ-

ʥʠʠ ʦʢʨʫʛʣʳʝ, ʥʘ ʯʝʨʝʰʢʘʭ, ʨʘʚʥʳʭ ʠʣʠ ʢʦʨʦʯʝ ʧʣʘ-

ʩʪʠʥʢʠ, ʚʝʨʭʥʠʝ ʩʠʜʷʯʠʝ, ʙʦʣʝʝ ʤʝʣʢʠʝ ʠ ʫʟʢʠʝ, 

ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʝ; ʎʚʝʪʢʠ ʚ ʤʥʦ-
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ʛʦʮʚʝʪʢʦʚʳʭ ʤʫʪʦʚʢʘʭ, ʦʪʩʪʘʚʣʝʥʥʳʭ ʦʜʥʘ ʦʪ ʜʨʫ-

ʛʦʡ ʠ ʩʙʣʠʞʝʥʥʳʭ ʣʠʰʴ ʫ ʩʘʤʦʡ ʚʝʨʭʫʰʢʠ ʩʪʝʙʣʷ, 

ʦʙʨʘʟʫʶʱʠʭ ʜʣʠʥʥʦʝ, 4ð40 ʩʤ ʜʣ., ʩʦʮʚʝʪʠʝ; 

ʇʨʠʮʚʝʪʥʠʢʠ ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʥʘ 

ʢʦʥʮʝ ʦʩʪʨʳʝ, ʢ ʦʩʥʦʚʘʥʠʶ ʩʫʞʝʥʥʳʝ, ʢʦʨʦʪʢʦ 

ʦʧʫʰʝʥʥʳʝ, ʧʦ ʢʨʘʷʤ ʨʝʩʥʠʯʘʪʳʝ, ʢʦʨʦʯʝ ʯʘʰʝʯʢʠ; 

ʇʨʠʮʚʝʪʥʠʢʠ ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʥʘ 

ʢʦʥʮʝ ʦʩʪʨʳʝ, ʢ ʦʩʥʦʚʘʥʠʶ ʩʫʞʝʥʥʳʝ, ʢʦʨʦʪʢʦ 

ʦʧʫʰʝʥʥʳʝ, ʧʦ ʢʨʘʷʤ ʨʝʩʥʠʯʘʪʳʝ, ʢʦʨʦʯʝ ʯʘʰʝʯʢʠ; 

ʏʘʰʝʯʢʘ 6ð8(10) ʤʤ ʜʣ., ʧʦʢʨʳʪʘ ʦʪʩʪʦʷʱʠʤʠ 

ʚʦʣʦʩʢʘʤʠ, ʛʨʷʟʥʦ-ʬʠʦʣʝʪʦʚʦ ʦʢʨʘʰʝʥʥʘʷ, ʥʝʷʩʥʦ-

ʜʚʫʛʫʙʘʷ, ʟʫʙʮʳ ʝʝ ʦʜʠʥʘʢʦʚʳʝ, ʩʨʝʜʥʠʡ ʟʫʙʝʮ 

ʚʝʨʭʥʝʡ ʛʫʙʳ ʰʠʨʦʢʦ-ʷʡʮʝʚʠʜʥʳʡ ʠʣʠ ʧʦʯʪʠ 

ʦʢʨʫʛʣʳʡ, ʥʘ ʚʝʨʭʫʰʢʝ ʦʩʪʠʩʪʦ ʟʘʦʩʪʨʝʥʥʳʡ, ʚ 

2,5ð3 ʨʘʟʘ ʰʠʨʝ ʦʩʪʘʣʴʥʳʭ, ʣʘʥʮʝʪʦʚʠʜʥʳʭ, ʪʦʥʢʦ 

ʟʘʦʩʪʨʝʥʥʳʭ; ɺʝʥʯʠʢ (14) 17ð22 ʤʤ ʜʣ., ʩʠʥʝ-

ʣʠʣʦʚʳʡ ʠ ʚʥʫʪʨʠ ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʥʠʞʥʝʡ ʛʫʙʳ 

ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʡ; ʆʨʝʰʢʠ ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʝ, 

ʷʡʮʝʚʠʜʥʳʝ, 1,5 ʤʤ ʜʣ. ʠ 0,8 ʤʤ ʪʦʣʱ.  

ʎʚ. VI-VII ; ʇʣ. VII -VIII. ʅʘ ʱʝʙʥʠʩʪʳʭ, ʢʘʤʝ-

ʥʠʩʪʳʭ ʩʢʣʦʥʘʭ, ʥʘ ʦʩʳʧʷʭ, ʚ ʨʘʩʱʝʣʠʥʘʭ ʩʢʘʣ, 

ʩʨʝʜʠ ʚʘʣʫʥʦʚ ʦʪ ʨʘʚʥʠʥ ʜʦ ʚʝʨʭʥʝʛʦ ʧʦʷʩʘ ʛʦʨ.  

ʊʠʧ: ʝʚʨʦ-ʩʠʙʠʨʴ-ʚʦʩʪʦʯʥʦʩʨʝʜʠʟʝʤʥʦʤʦʨ-

ʩʢʠʡ. 

11. D.nuratavicum Adylovii  - Adylov (1987) In: 

Opred. Rast. Sred. Azii  9: 361. ɿ. ʥʫʨʘʪʘʚʩʢʠʡ. 

ʉʦʮʚʝʪʠʷ ʧʣʦʪʥʳʝ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʩʩʪʘʚʣʝʥ-

ʥʳʝ. ʊʨʫʙʢʘ ʯʘʰʝʯʢʠ ʠʣʠ ʨʘʚʥʘ ʟʫʙʮʘʤ ʥʠʞʥʝʡ 

ʛʫʙʳ, ʮʝʥʪʨʘʣʴʥʳʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ ʪʨʝʫʛʦʣʴʥʦ-

ʣʘʥʮʝʪʥʳʡ. ɺʝʥʯʠʢ ʧʘʣʝʚʳʡ. ʄʥʦʛʦʣʝʪʥʠʢʠ. ʃʠ-

ʩʪʴʷ ʟʫʙʯʘʪʳʝ, ʧʝʨʠʩʪʦ-ʨʘʩʩʝʯʝʥʥʳʝ.  

ʎʚ.VI -VII  ʇʣ.VIII . 

ʊʠʧ: ʥʫʨʘʪʘʚʩʢʠʡ. 

ʅʘ ʤʝʣʢʦʟʝʤʠʩʪʳʭ, ʱʝʙʥʠʩʪʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ 

ʩʢʣʦʥʘʭ, ʥʘ ʦʩʳʧʷʭ, ʥʘ ʛʘʣʝʯʥʠʢʘʭ ʚ ʩʨʝʜʥʝʤ ʠ 

ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʛʦʨ. ʕʥʜʝʤʠʢ. 

12. D. oblongifolium Regel in ʀʟʚ.ʆ-ʚʘ ʣʶʙʠʪ. 

ɽʩʪʝʩʪʚʦʟʥ., ʘʥʪʨʦʧ. ʀ ʵʪʥʦʛʨ. 34,2(1881)67.-Lipsky 

in AHP.23(1904)204.- O. et B. Fedtsch. Consp. Fl. 

Turk.5(1913) 149. ï Schischk. in Fl.URSS. 20 (1954) 

461.- E.Nikit. in ʌʣ. ʂʠʨʛʉʉʈ.9 (1960) 66. ï Zak. ʌʣ. 

ʨʘʩʪ. ʙʘʩʩ. ɿʝʨ.2(1961)333.ïRoldug. in ʌʣ. ʂʘʟʘʭ. 7 

(1964) 355.- Ovcz. Et Koczk. in HF Tadzhik 1 (1975) 

n035. - Koczk. in ʌʣ.ʊʘʜʞʉʉʈ. 8 (1986) 149.- ɿ. ʧʨʦ-

ʜʦʣʛʦʚʘʪʦʣʠʩʪʥʳʡ. 
ʉʪʝʙʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʧʨʦʩʪʝʨʪʳʝ, ʧʨʠʧʦʜ-

ʥʠʤʘʶʱʠʝʩʷ, ʧʨʦʩʪʳʝ, ʢʦʨʦʪʢʦ ʧʫʰʠʩʪʳʝ, 10-15 ʩʤ 

ʚʳʩ. ɺʳʭʦʜʷʱʠʝ ʠʟ ʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʪʦʥʢʦʛʦ ʢʘ-

ʫʜʝʢʩʘ. ʃʠʩʪʴʷ ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʝ, ʠʥʦʛʜʘ ʧʦʯʪʠ 

ʦʢʨʫʛʣʳʝ, ʪʫʧʳʝ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʩʝʨʮʝʚʠʜʥʳʝ, ʛʦ-

ʨʦʜʯʘʪʦ-ʣʦʧʘʩʪʥʳʝ, ʧʦ ʢʨʘʶ ʩʠʣʴʥʦ ʟʘʚʦʨʦʯʝʥʥʳʝ, 

ʩ ʚʜʘʚʣʝʥʥʳʤʠ ʩʚʝʨʭʫ, ʩ ʚʳʩʪʫʧʘʶʱʠʤʠ ʩʥʠʟʫ 

ʞʠʣʢʘʤʠ, ʚʦʣʦʩʠʩʪʦʧʫʰʠʩʪʳʝ, ʩʥʠʟʫ ʛʫʱʝ ʦʧʫʰʝʥ-

ʥʳʝ, ʥʘ ʢʦʨʦʪʢʠʭ ʤʦʭʥʘʪʳʭ ʩʦʮʚʝʪʠʷʭ. ʇʨʠʮʚʝʪ-

ʥʠʢʠ ʣʠʩʪʦʚʠʜʥʳʝ, ʚʝʝʨʦʚʠʜʥʦ-ʢʣʠʥʦʚʠʜʥʳʝ. ʏʘ-

ʰʝʯʢʘ 13 ʤʤ ʜʣ., ʙ.ʤ. ʤʦʭʥʘʪʘʷ, ʩ ʨʘʚʥʳʤʠ ʪʨʝ-

ʫʛʦʣʴʥʳʤʠ ʦʯʝʥʴ ʦʩʪʨʳʤʠ ʟʫʙʮʘʤʠ ʚ 3 ʨʘʟʘ ʙʦʣʝʝ 

ʢʦʨʦʪʢʠʤʠ, ʯʝʤ ʪʨʫʙʢʘ. ɺʝʥʯʠʢ ʬʠʦʣʝʪʦʚʳʡ, ʩʥʘ-

ʨʫʞʠ ʦʧʫʰʝʥʥʳʡ, 25 ʤʤ ʜʣ. ɺʩʪʨʝʯʘʝʪʩʷ ʥʘ ʨʦʩʩʳ-

ʧʷʭ ʠ ʩʢʘʣʘʭ ʚ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʛʦʨ. 

ʎʚ. VIII  ʇʣ. IX   

ʊʠʧ: ɿʘʧʘʜʥʦʪʷʥʴʰʘʥʴ-ʢʫʭʠʩʪʘʥ-ʢʘʨʘʪʝʛʠʥ-

ʘʣʘʡʩʢʠʡ.  

ʕʥʜʝʤ [ʌʣʦʨʘ ʉʉʉʈ 1954. ʊ- 20. 461].  

13. ʇʦʜʨʦʜ 4. Lallemantia (Fisch. et Mey.) A. 

Budantz.  

D. royleanum Benth. (çLallemantia royleana 

(Benth.) Benth. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ 

Dracocephalum ʠ Lallemantia ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʥʠʤʠ ʩʚʦʜʷʪʩʷ ʢ ʥʘʣʠʯʠʶ ʩʢʣʘʜʦʢ ʥʘ ʣʦʧʘ-

ʩʪʷʭ ʚʝʨʭʥʝʡ ʛʫʙʳ ʚʝʥʯʠʢʘ ʫ ʚʠʜʦʚ ʨʦʜʘ 

Lallemantia. ɺ ʦʩʪʘʣʴʥʦʤ, ʚʠʜʳ Lallemantia ʦʙʣʘ-

ʜʘʶʪ ʚʩʝʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʚʠʜʦʚ 

Dracocephalum. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʩʪʠʩʪʦ-ʟʫʙʯʘʪʳʝ 

ʧʨʠʮʚʝʪʥʠʢʠ, ʫʧʣʦʱʝʥʥʳʝ ʮʚʝʪʦʥʦʞʢʠ, ʯʘʰʝʯʢʘ ʩ 

ʞʝʣʚʘʢʘʤʠ ʤʝʞʜʫ ʟʫʙʮʘʤʠ ʠ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʮʝʥ-

ʪʨʘʣʴʥʳʤ ʟʫʙʮʦʤ ʚʝʨʭʥʝʡ ʛʫʙʳ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʬʦʨʤʳ ʠ ʩʢʫʣʴʧʪʫʨʳ ʵʨʝʤʦʚ. 

ɺʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʝʩʯʘʥʳʭ, ʩʫʧʝʩʯʘʥʥʳʭ, ʩʫʛʣʠ-

ʥʠʩʪʳʭ ʧʦʯʚʘʭ ʥʘ ʭʦʣʤʳ, ʨʘʚʥʠʥʝ, ʧʦ ʩʫʭʠʤ ʩʢʣʦ-

ʥʘʤ ʚ ʧʨʝʜʛʦʨʴʷʭ ʠ ʛʦʨʘʭ ʚ ʘʨʯʝʚʥʠʢʘʭ, ʘ ʪʘʢʞʝ ʢʘʢ 

ʩʦʨʥʦʝ ʚ ʧʦʩʝʚʘʭ. 

ʎʚ. VI  - VII  ʇʣ. VIII -IX 

ʊʠʧ: ʝʚʨʦ-ʩʠʙʠʨʴ-ʚʦʩʪʦʯʥʦʩʨʝʜʠʟʝʤʥʦʤʦʨ-

ʩʢʦ-ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʡ ʚʠʜ. 

14. D. spinulosum Popov in Journ. Turk. Branch. 

Russ. Geori. Soc. 17 (1925) 28, tab. 4.- M.Pop. in 

HFAM. 9 (1926) n0208.- Schischk. in Fl.URSS. 20 

(1954) 466. - Vved. in Fl. Uzbek.5(1961)316.- Roldug. 

in ʌʣ.ʂʘʟʘʭ. 7 (1964) 358, tab. 41, fig. 6.- ɿ. ʢʦʣʶ-

ʯʠʡ. 

ʉʦʮʚʝʪʠʷ ʧʣʦʪʥʳʝ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʩʩʪʘʚʣʝʥ-

ʥʳʝ. ʊʨʫʙʢʘ ʯʘʰʝʯʢʘ ʨʘʚʥʘ ʟʫʙʮʘʤ ʥʠʞʥʝʡ ʛʫʙʳ, 

ʮʝʥʪʨʘʣʴʥʳʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ ʪʨʝʫʛʦʣʴʥʦ-ʣʘʥ-

ʮʝʪʥʳʡ. ɺʝʥʯʠʢ ʩʠʥʠʡ, ʣʠʣʦʚʳʡ ʠʣʠ ʧʘʣʝʚʳʡ. ʃʠ-

ʩʪʴʷ ʟʫʙʯʘʪʳʝ, ʧʝʨʠʩʪʦ-ʨʘʩʩʝʯʝʥʥʳʝ. ʄʥʦʛʦʣʝʪʥʳʝ 

ʪʨʘʚʷʥʳʝ ʨʘʩʪʝʥʠʷ. 

ʎʚ. VI  - VII  ʇʣ. VIII -IX 

ʕʥʜʝʤʠʢ. ɿʘʧʘʜʥʳʡ ʊʷʥʴʰʘʥʩʢʠʡ [ʌʣʦʨʘ 

ʉʉʉʈ 1954. ʊ-20. 469; ʄʘʭʤʝʜʦʚ ʩʪ-169.] 

15. D. scrobiculatum Regel in ʀʟʚ.ʆ-ʚʘ ʣʶʙʠʪ. 

ɽʩʪʝʩʪʚʦʟʥ., ʘʥʪʨʦʧ. ʀ ʵʪʥʦʛʨ. 34,2(1881)67. ï 

Lipsky in AHP. 23 (1904) 206.- O. et B. Fedtsch. 

Consp. Fl. Turk.5(1913) 150.ïSchischk. in Fl.URSS. 

20 (1954) 461.- E.Nikit. in ʌʣ. ʂʠʨʛʉʉʈ.9 (1960) 67.- 

Vved. in Fl. Uzbek.5(1961)310. ï Zak. ʌʣ. ʨʘʩʪ. ʙʘʩʩ. 

ɿʝʨ.2(1961)333.ïL. Vassil. in HFR. 93 (1966)n0 4607. 

- Koczk. in ʌʣ.ʊʘʜʞʉʉʈ. 8 (1986) 150.- ɿ. ̫ ʤʯʘʪʳʡ. 

ʉʦʮʚʝʪʠʷ ʧʣʦʪʥʳʝ, ʣʦʞʥʳʝ ʤʫʪʦʚʢʠ 2-4 ʮʚʝʪ-

ʢʦʚʳʝ. ʇʨʠʮʚʝʪʥʠʢʠ ʮʝʣʴʥʦʢʨʘʡʥʳʝ, ʢʦʨʦʯʝ ʯʘ-

ʰʝʯʢʠ. ʏʘʰʝʯʢʘ ʥʝʷʩʥʦ ʜʚʫʛʫʙʘʷ, ʧʨʷʤʘʷ, ʮʝʥ-

ʪʨʘʣʴʥʳʡ ʟʫʙʝʮ ʚʝʨʭʥʝʡ ʛʫʙʳ ʣʘʥʮʝʪʥʳʡ ʠʣʠ ʪʨʝ-

ʫʛʦʣʴʥʦ-ʣʘʥʮʝʪʥʳʡ. ɺʝʥʯʠʢ ʨʦʟʦʚʳʡ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʜʣʠʥʥʝʝ ʯʘʰʝʯʢʠ, ʚʝʨʭʥʷʷ ʛʫʙʘ ʩʦʛʥʫʪʘʷ. ʉʝʤʝʥʘ 

ʤʦʨʱʠʥʠʩʪʦ-ʷʯʝʠʩʪʳʝ. ʃʠʩʪʴʷ ʧʝʨʠʩʪʦ-ʣʦʧʘʩʪʥʳʝ, 

ʥʘ ʢʦʨʦʪʢʠʭ ʯʝʨʝʰʢʘ ʠʣʠ ʩʠʜʷʯʠʝ. ʄʥʦʛʦʣʝʪʥʠʢʠ. 

ɺʩʪʨʝʯʘʝʪʩʷ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʨʦʩʳʧʷʭ, ʙʣʠʟ ʣʝʜʥʠ-

ʢʦʚ ʚ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʛʦʨ ʥʘ ʚʳʩ. 2200-3800 ʤ.ʥ.ʫ.ʤ.  

ʎʚ. VI  - VII  ʇʣ. VIII  

ʊʠʧ: ʂʫʭʠʩʪʘʥʩʢʠʡ 

ʕʥʜʝʤ[ʌʣʦʨʘ ʉʉʉʈ 1954. ʊ-20. 462]. 

16. ʇʦʜʨʦʜ: Fedtschenkiella (Kudr.) Schischk. 

ʄʦʥʦʪʠʧʥʳʡ ʧʦʜʨʦʜ. ɺʠʜ: D. stamineum Kar et 

Kir. 
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D. stamineum Kar et Kir.  in Bull. Soc. Nat. 

Mosc. 15 (1842) 423.- Ldb. Fl. Ross. 3.9 (1849) 384. - 

L ipsky in AHP. 26,2 (1909) 602. - O. et B. Fedtsch. 

Consp. Fl. Turk.5(1913) 152.- Schischk. in Fl.URSS. 

20 (1954) 473. - E.Nikit. in ʌʣ. ʂʠʨʛʉʉʈ. 9(1960) 70.- 

Zak. ʌʣ. ʨʘʩʪ. ʙʘʩʩ. ɿʝʨ.2 (1961)332.- Ikonn. ʆʧʨ. 

ʨʘʩʪ. ʇʘʤ. (1963) 212. - Roldug. in ʌʣ.ʂʘʟʘʭ. 7 (1964) 

360, tab. 41, fig. 7.- Koczk. in ʌʣ.ʊʘʜʞʉʉʈ. 8 (1986) 

156.- Fedtschenkiella staminea (Kar. Et Kir.) S. Kudr. 

in Not. Syst. Herb. Inst. Bot. sect. Uzbek. Acad. Sci. 

URSS. 4 (1941) 6, fig.2. ï Ikonn. Definit. Pl. Vasc. 

Badachsch. (1979) 298.- ɿ. ʪʳʯʠʥʦʯʥʳʡ.  

ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ 7ð30 ʩʤ ʚʳʩ. ʉʪʝʙʣʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʚʦʩʭʦʜʷʱʠʝ ʠʣʠ ʨʘʩʧʨʦʩʪʝʨʪʳʝ, 

ʦʯʝʥʴ ʢʦʨʦʪʢʦ ʦʧʫʰʝʥʥʳʝ, ʧʨʦʩʪʳʝ ʠʣʠ ʚʝʪʚʠʩʪʳʝ, 

ʯʘʩʪʦ ʬʠʦʣʝʪʦʚʦ ʦʢʨʘʰʝʥʥʳʝ; ʅʠʞʥʠʝ ʣʠʩʪʴʷ ʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʣʠʥʥʳʭ ʯʝʨʝʰʢʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ 

ʧʣʘʩʪʠʥʢʫ, ʩʨʝʜʥʠʝ ʥʘ ʨʘʚʥʳʭ ʧʣʘʩʪʠʥʢʝ ʠ ʚʝʨʭʥʠʝ 

ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ, ʧʣʘʩʪʠʥʢʘ 5ð15 ʤʤ ʜʣ. ʠ ʰʠʨ., 

ʦʢʨʫʛʣʦ-ʩʝʨʜʮʝʚʠʜʥʘʷ, ʧʦ ʢʨʘʷʤ ʦʢʨʫʛʣʦ-ʟʫʙʯʘʪʘʷ, 

ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ ʛʫʩʪʦ, ʩʝʨʦʚʘʪʦ ʦʧʫʰʝʥʥʘʷ, ʫʢʦʨʦ-

ʯʝʥʥʳʝ ʧʦʙʝʛʠ ʚʳʭʦʜʷʱʠʝ ʠʟ ʧʘʟʫʭ ʣʠʩʪʴʝʚ ʩ ʙʦʣʝʝ 

ʤʝʣʢʠʤʠ ʣʠʩʪʴʷʤʠ; ʎʚʝʪʢʠ ʥʘ ʢʦʨʦʪʢʠʭ ʮʚʝʪʦʥʦʞ-

ʢʘʭ, ʚ ʣʦʞʥʳʭ ʤʫʪʦʚʢʘʭ, ʦʙʨʘʟʫʶʱʠʭ ʧʣʦʪʥʦʝ ʩʦ-

ʮʚʝʪʠʝ ʥʘ ʚʝʨʭʫʰʢʝ ʩʪʝʙʣʷ ʩ ʥʝʩʢʦʣʴʢʦ ʦʪʩʪʘʚʣʝʥ-

ʥʳʤʠ ʥʠʞʥʠʤʠ ʤʫʪʦʚʢʘʤʠ; ʇʨʠʮʚʝʪʥʠʢʠ ʷʡʮʝʚʠʜ-

ʥʳʝ, ʛʫʩʪʦʚʦʣʦʩʠʩʪʳʝ, ʮʝʣʴʥʦʢʨʘʡʥʠʝ ʠʣʠ ʩ 1ð2 

ʟʫʙʮʘʤʠ, ʨʘʚʥʳʤʠ ʮʚʝʪʦʥʦʞʢʝ; ʏʘʰʝʯʢʘ ʛʫʩʪʦ ʙʝ-

ʣʦʚʦʣʦʩʠʩʪʘʷ, 6ð9 ʤʤ ʜʣ., ʜʚʫʛʫʙʘʷ, ʚʝʨʭʥʷʷ ʛʫʙʘ 

ʥʘʜʨʝʟʘʥʘ ʜʦ 1/3 ʥʘ ʷʡʮʝʚʠʜʥʦ-ʪʨʝʫʛʦʣʴʥʳʝ ʟʫʙʮʳ, 

ʥʠʞʥʷʷ ʧʦʯʪʠ ʜʦ ʦʩʥʦʚʘʥʠʷ ʥʘʜʨʝʟʘʥʘ ʥʘ 2 ʣʘʥʮʝ-

ʪʦʚʠʜʥʳʭ ʟʫʙʮʘ, ʚʩʝ ʟʫʙʮʳ ʩ ʦʩʪʨʦʢʦʥʝʯʠʝʤ, 0,5ð

1 ʤʤ ʜʣ.; ɺʝʥʯʠʢ ʪʝʤʥʦ-ʩʠʥʠʡ, 10ð12 ʤʤ ʜʣ., 

ʩʥʘʨʫʞʠ ʙʝʣʦʚʦʣʦʩʠʩʪʳʡ; ʊʨʫʙʢʘ ʝʛʦ ʥʘʚʝʨʭʫ 

ʩʣʝʛʢʘ ʨʘʩʰʠʨʝʥʘ, ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʚʝʥʯʠʢ; ʊʳ-

ʯʠʥʢʠ ʜʘʣʝʢʦ ʚʳʩʪʫʧʘʶʪ ʠʟ ʚʝʥʯʠʢʘ; ʆʨʝʰʢʠ ʷʡʮʝ-

ʚʠʜʥʦ-ʪʨʝʭʛʨʘʥʥʳʝ. ʎʚʝʪʝʪ ʚ ʠʶʣʝ - ʘʚʛʫʩʪʝ, ʧʣʦ-

ʜʦʥʦʩʠʪ ʚ ʘʚʛʫʩʪʝ - ʩʝʥʪʷʙʨʝ.  

ʎʚ. VI  - VII  ʇʣ. VIII -IX  

ʊʠʧ: ʇʨʠʛʠʤʘʣʘʡʩʢʠʡ. ʉ ʘʨʝʘʣʦʤ ʦʪ ɻʦʨʥʦʡ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʜʦ ɿʘʧʘʜʥʳʭ ɻʠʤʘʣʘʝʚ. 

ʅʘ ʛʣʠʥʠʩʪʳʭ ʧʝʩʯʘʥʦ-ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦʥʘʭ, 

ʥʘ ʩʢʘʣʘʭ, ʦʩʳʧʷʭ ʠ ʚ ʛʘʣʝʯʥʠʢʦʚʳʭ ʨʫʩʣʘʭ ʛʦʨʥʳʭ 

ʨʝʢ ʚ ʩʨʝʜʥʝʤ ʠ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʛʦʨ, ʥʘ ʚʳʩʦʪʝ 2600-

4000 ʤ ʥʘʜ.ʫʨ.ʤ.  

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʚ ʬʣʦʨʝ ʋʟʙʝʢʠʩʪʘʥʘ ʨʦʜ Dracocephalum ʧʨʝʜʩʪʘʚ-

ʣʝʥ 16 ʚʠʜʦʚ ʨʘʩʧʨʝʜʝʣʝʥʳ 5 ʩʝʢʮʠʷʤʠ, 1 ʧʦʜʩʝʢ-

ʮʠʷʤʠ ʠ 8 ʨʷʜʦʤ, 2 ʧʦʜʨʦʜʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 16 ʚʠʜʦʚ ʠʟ ʨʦʜʘ 

Dracocephalum ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥ. 

ɺʦʧʨʦʩʳ ʤʦʨʬʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʘʪʠʢʠ ʨʦʜʘ Dra-

cocephalum ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʚ ʨʷʜʝ ʪʨʫʜʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʙʦʪʘʥʠʢʦʚ (ɹʫ-

ʜʘʥʮʝʚ, 1987, 1993; ʄʘʭʤʝʜʦʚ, 1991; ʍʫʜʘʡʙʝʨʜʠʝʚ, 

1971). 

ʈʝʚʠʟʠʷ ʨʦʜʘ Dracocephalum ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʦ-

ʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʬʦʥʜʘ ʛʝʨʙʘʨʠʷ 

TASH, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʭ ʩʙʦʨʦʚ ʘʚʪʦʨʦʚ, ʩʦ-

ʙʨʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ, ʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʣʴ-

ʥʳʭ ʬʣʦʨ ʠ ʦʧʨʝʜʝʣʠʪʝʣʝʡ[2,3,4]. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʘʥʳ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʠʱʝʚʦʜʘ ʜʦʤʘʰʥʝʛʦ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ. ʆʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʷʪʠʷ ʠ ʬʠʢʩʘʮʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʧʠʩʘʥʦ 

ʩʪʨʦʝʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʚ ʰʝʡʥʦʤ, ʛʨʫʜʥʦʤ, ʙʨʶʰʥʦʤ ʦʪʜʝʣʘʭ ʧʠʱʝʚʦʜʘ. ɼʘʥʦ ʩʪʨʦʝʥʠʝ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠʭ ʧʝʪʝʣʴ. 

Abstract 

This article presents a study of the lymphatic system of the esophagus of domestic small cattle. The method 

of conducting the study of taking and fixing the material is described. The structure of lymphatic capillaries in the 

cervical thoracic abdominal esophagus is described. The structure of lymphatic vessels and the formation of loops 

is given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʤʬʘ, ʣʠʤʬʘʪʠʯʝʩʢʘ ̫ ʩʠʩʪʝʤʳ, ʢʘʧʠʣʣʷʨʳ, ʩʦʩʫʜʳ, ʩʣʦʡ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ, 

ʛʣʫʙʦʢʠʡ, ʧʝʪʣʠ, ʰʝʡʥʦʡ, ʛʨʫʜʥʦʡ, ʙʨʶʰʥʦʡ, ʦʪʜʝʣ. 

Keywords: lymph, lymphatic system, capillaries, vessels, layer, surface, deep, loops, cervical, thoracic, 

abdominal, department. 

 

ʌʫʥʢʮʠʠ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʥʦʛʦʦʙ-

ʨʘʟʥʳ. ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʢʘʧʠʣʣʷʨʳ ʨʝʟʦʨʙʠʨʫʶʪ ʠʟ 

ʪʢʘʥʝʡ ʢʦʣʣʦʠʜʥʳʝ ʨʘʩʪʚʦʨʳ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ, ʥʝ 

ʚʩʘʩʳʚʘʶʱʠʝʩʷ ʚ ʢʨʦʚʝʥʦʩʥʳʝ ʢʘʧʠʣʣʷʨʳ. ʆʩʫ-

ʱʝʩʪʚʣʷʶʪ, ʧʦʤʠʤʦ ʚʝʥ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʨʝʥʘʞ 

ʪʢʘʥʝʡ, ʚʩʘʩʳʚʘʶʪ ʚʦʜʫ ʠ ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ ʥʝʡ ʢʨʠ-

ʩʪʘʣʣʦʠʜʳ. ɸ ʪʘʢ ʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʤʬʘʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ, ʨʝʘʣʠʟʫʝʪ ʙʘʨʴʝʨʥʫʶ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ, 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʫʶ ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ. ʃʠʤʬʘʪʠʯʝ-

ʩʢʦʝ ʨʫʩʣʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʥʢʦʩʪʝʥʥʦʩʪʴʶ ʩʦʩʫ-

ʜʦʚ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʠʭ ʜʠʘʤʝʪʨʝ. ʇʦ-

ʣʫʧʨʦʟʨʘʯʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ, ʙʫʜʫʯʠ 

ʥʘʧʦʣʥʝʥʥʳʤʠ, ʧʦʯʪʠ ʙʝʩʮʚʝʪʥʦʡ ʣʠʤʬʦʡ, ʦʥʠ ʧʦ-

ʯʪʠ ʥʝʨʘʟʣʠʯʠʤʳ ʥʘ ʬʦʥʝ ʜʨʫʛʠʭ ʪʢʘʥʝʡ.  

ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ, ʣʠʤ-

ʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʪʦʣʴʢʦ ʧʨʠ ʠʭ ʚʳʷʚʣʝʥʠʠ ʧʫʪʝʤ ʥʘʧʦʣ-

ʥʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʝʱʝʩʪʚʘʤʠ.  

ʉʣʝʜʫʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦ-

ʩʫʜʦʚ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʥʪʨʦʛʨʘʜʥʦʛʦ ʪʦʢʘ ʣʠʤʬʳ , ʘ 

ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠʭ ʢʘ-

ʢʠʤʠ - ʣʠʙʦ ʚʝʱʝʩʪʚʘʤʠ [1,2,7]. ʋʢʘʟʘʥʥʳʝ ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʯʝʨʪʳ ʩʪʨʫʢʪʫʨʳ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʦʩʪʘʚʠʣʠ ʚ ʪʝʩʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʩʚʝʜʝ-

ʥʠʡ ʦ ʝʝ ʤʦʨʬʦʣʦʛʠʠ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʠ ʪʝʭ-

ʥʠʢʠ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʦʣʫʯʠʣ ʤʝʪʦʜ ʠʥʪʝʨʩʪʠ-

ʮʠʘʣʴʥʦʡ ʠʥʲʝʢʮʠʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ, ʚ ʩʦ-

ʯʝʪʘʥʠʠ ʩ ʤʘʢʨʦ- ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝʤ. ɺʥʫʪʨʠʪʢʘʥʝʚʘʷ ʠʥʲʝʢʮʠʷ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʩʦʩʫʜʦʚ ʢʨʘʩʷʱʠʤʠ ʤʘʩʩʘʤʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫ-

ʯʠʪʴ ʬʦʨʤʫ ʢʘʧʠʣʣʷʨʦʚ ʠ ʩʦʩʫʜʦʚ, ʥʦ ʩ ʝʝ ʧʦʤʦʱʴʶ 

ʥʝʣʴʟʷ ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʪʝʥʢʫ ʩʦʩʫʜʦʚ ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʥʜʦʪʝʣʠʷ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʥʜʦʪʝʣʠʷ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʢʘʧʠʣʣʷʨʦʚ ʠ ʩʦʩʫʜʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʠʤʧʨʝ-

ʛʥʘʮʠʠ ʠʣʠ ʠʥʲʝʢʮʠʠ ʠʭ ʩʣʘʙʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʥʠʪ-

ʨʘʪʘ ʩʝʨʝʙʨʘ.  

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦʩʥʦʚʥʳʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʣʠʤ-

ʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʡ, ʢʦʨʥʝ-

ʚʦʡ ʦʪʜʝʣ ʝʝ ʨʫʩʣʘ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʡ ʣʠʤʬʘʪʠʯʝ-

ʩʢʠʤʠ ʢʘʧʠʣʣʷʨʘʤʠ. ʇʦʜ ʥʠʤʠ ʧʦʥʠʤʘʶʪ ʩʣʝʧʦ 

ʦʢʘʥʯʠʚʘʶʱʠʝʩʷ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʪʨʫʙʢʠ, ʧʨʦʥʠ-

ʟʳʚʘʶʱʠʝ ʦʩʥʦʚʥʦʝ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʚʝʱʝʩʪʚʦ ʩʦ-

ʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʦʚ. ʉʪʝʥʢʘ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʦʙʨʘʟʦʚʘʥʘ ʦʜʥʠʤ 

ʩʣʦʝʤ ʢʣʝʪʦʢ ʵʥʜʦʪʝʣʠʷ.  

ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʥʘ, 

ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʢʨʦʚʝʥʦʩʥʳʤ ʢʘʧʠʣʣʷʨʘʤ, 

ʣʠʰʝʥʘ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ [1,2,3,4,6,7]. ɺʥʝʰʥʷʷ 

ʬʦʨʤʘ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʯʨʝʟʚʳʯʘʡʥʦ 
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ʨʘʟʥʦʦʙʨʘʟʥʘ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ, ʧʦʜʦʙʥʦ ʢʨʦʚʝʥʦʩ-

ʥʳʤ ʢʘʧʠʣʣʷʨʘʤ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ, ʥʦ ʛʦʨʘʟʜʦ 

ʯʘʱʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʯʫʜʣʠʚʦʩʪʴʶ ʚʥʝʰʥʝʡ 

ʬʦʨʤʳ ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ 

ʨʘʩʰʠʨʝʥʠʡ ʠʣʠ ʥʘʦʙʦʨʦʪ ʩʫʞʠʚʘʥʠʡ, ʩʣʝʧʳʭ ʚʳ-

ʨʦʩʪʦʚ, ʚʟʜʫʪʠʡ. ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʢʘʧʠʣʣʷʨʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ ʪʦʣʱʝ ʢʨʦʚʝʥʦʩʥʳʭ, ʠʭ ʜʠʘʤʝʪʨ ʢʦʣʝʙ-

ʣʝʪʩʷ ʤʝʞʜʫ 50-200 ʤʢʤ. ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʢʘʧʠʣ-

ʣʷʨʳ ʤʥʦʛʦʢʨʘʪʥʦ ʘʥʘʩʪʦʤʦʟʠʨʫʷ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙ-

ʨʘʟʫʶʪ ʩʝʪʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ. ɺ ʤʝʩʪʘʭ, 

ʛʜʝ ʩʣʠʚʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʘʧʠʣʣʷʨʥʳʭ ʧʝʪʝʣʴ, ʚʦʟ-

ʥʠʢʘʶʪ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʠʥʫʩʳ ʠ ʦʟʝʨʘ, ʦʙʨʘʟʫʷ 

ʩʝʪʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ.  

ʊʘʢʞʝ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʢʘʢ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʬʦʨʤʳ ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʘʧʠʣʣʷʨʥʳʭ ʧʝʪʝʣʴ, ʪʘʢ 

ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʦʩʢʦʩʪʝʡ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʩʚʷʟʠ 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʩʝʪʷʤʠ. ɸ ʪʘʢ ʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʵʪʠʭ ʢʘʧʠʣʣʷʨʥʳʭ ʩʝʪʝʡ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʦʝʥʠʷ ʦʨʛʘʥʘ ʚ 

ʮʝʣʦʤ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʵʪʠ ʢʘʧʠʣʣʷʨʳ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ ʚʦʣʦʢʥʠ-

ʩʪʳʭ ʝʝ ʩʪʨʫʢʪʫʨ [4,5,6]. 

ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʝʪʠ, ʨʘʩʧʦ-

ʣʘʛʘʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʠ ʘʥʘʩʪʦʤʦʟʳ 

ʤʝʞʜʫ ʩʝʪʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʣʦʩ-

ʢʦʩʪʷʭ - ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ - ʩʝʪʴ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʢʘʢʦʡ-

ʥʠʙʫʜʴ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʴʶ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʦ 

ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʘʥʘʩʪʦʤʦʟʳ ʤʝʞʜʫ ʩʝʪʷʤʠ, ʟʘ-

ʣʦʞʝʥʥʳʤʠ ʚ ʨʘʟʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʥʘʩʪʦʣʴʢʦ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳ, ʯʪʦ ʪʝʨʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʦʣʠʨʦʚʘʪʴ 

ʦʜʥʫ ʩʝʪʴ ʦʪ ʜʨʫʛʦʡ. ʇʝʪʣʠ ʢʘʧʠʣʣʷʨʥʳʭ ʣʠʤʬʘʪʠ-

ʯʝʩʢʠʭ ʩʝʪʝʡ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʬʦʨʤʫ, ʠʥʦʛʜʘ ʜʘʞʝ 

ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʦʨʛʘʥʝ. ʆʨʠʝʥʪʘʮʠʠ ʢʘʧʠʣʣʷʨʥʳʭ 

ʧʝʪʝʣʴ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥ-

ʥʳʭ ʚʦʣʦʢʦʥ, ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʧʠʣʣʷʨʦʚ 

[ʃ.ɺ. ʏʝʨʥʳʰʝʥʢʦ ʠ ʜʨ. 1983]. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʠ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʜʝʣʷʶʪ ʩʪʨʦʝʥʠʶ 

ʵʥʜʦʪʝʣʠʷ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʘ-

ʧʠʣʣʷʨʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʫʯʝʥʠʝʤ ʚʦʧʨʦʩʦʚ ʪʨʘʥʩ-

ʧʦʨʪʘ ʚʝʱʝʩʪʚ ʠʟ ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʩʚʝʪ ʣʠʤ-

ʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʩ ʵʪʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʭʘʨʘʢʪʝʨ ʩʦʝʜʠʥʝʥʠʷ ʵʥ-

ʜʦʪʝʣʠʦʮʠʪʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʣʦʝʢ ʘʨʛʠʨʦʬʠʣʴ-

ʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʤʝʩʪʘʭ ʩʦʝʜʠʥʝ-

ʥʠʷ ʢʣʝʪʦʢ ʠ ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʧʨʦʪʦʧʣʘʟʤʫ ʵʥʜʦʪʝ-

ʣʠʷ. ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʢʘʧʠʣʣʷʨʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʢʨʦʚʝʥʦʩʥʳʭ ʦʪʩʫʪʩʪʚʠʝʤ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʘ 

ʪʘʢʞʝ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘ-

ʧʠʣʣʷʨʦʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟ-

ʤʝʨ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʚ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʘʭ ʦʥʠ 

ʤʝʣʴʯʝ ʠ ʚʳʪʷʥʫʪʳ ʚ ʜʣʠʥʫ [4,5,6,7]. 

ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ ʩʦʩʪʦʷʪ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʝʜʠʥʠʮ ʢʣʘʧʘʥʥʳʭ 

ʩʝʛʤʝʥʪʦʚ ʠʣʠ ʣʠʤʬʘʥʛʠʦʥʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʦʣʴ 

ʥʘʩʦʩʦʚ. ʂʣʘʧʘʥʥʳʡ ʩʝʛʤʝʥʪ ʝʩʪʴ ʯʘʩʪʴ ʣʠʤʬʘʪʠʯʝ-

ʩʢʦʛʦ ʩʦʩʫʜʘ ʤʝʞʜʫ ʜʚʫʤʷ ʢʣʘʧʘʥʘʤʠ. ɺ ʢʘʞʜʦʤ 

ʣʠʤʬʘʥʛʠʦʥʝ ʨʘʟʣʠʯʘʶʪ ʧʨʦʢʩʠʤʘʣʴʥʫʶ ʠ ʜʠ-

ʩʪʘʣʴʥʫʶ ʯʘʩʪʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʘʭʦʜʠʪʩʷ ʤʳ-

ʰʝʯʥʘʷ ʤʘʥʞʝʪʢʘ. ʂʦʣʠʯʝʩʠʚʦ ʩʦʩʫʜʘ, ʯʝʤ ʪʦʥʰʝ 

ʩʦʩʫʜ, ʪʝʤ ʦʪʯʝʪʣʠʚʝʝ ʚʳʷʚʣʷʝʪʩʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʤʳʰʮʝ ʩʦʜʝʨʞʘʱʝʡ ʯʘʩʪʴʶ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʩʨʝʜ-

ʥʝʡ ʯʘʩʪʠ ʢʣʘʧʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʠ ʙʝʟʤʳʰʝʯʥʦʡ ʦʙ-

ʣʘʩʪʴʶ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ 

ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʞʠʚʦʪʥʳʭ 

ʚʟʷʪ ʚ ʫʙʦʡʥʳʭ ʮʝʭʘʭ ʤʷʩʦʢʦʤʙʠʥʘʪʘ ʠ ʫ ʯʘʩʪʥʳʭ 

ʣʠʮ ʧʦʩʣʝ ʟʘʙʦʷ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʠʱʝʚʦʜ ʤʝʣʢʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʪ 18 ʞʠʚʦʪʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʃʠʤʬʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʠʱʝʚʦʜʘ ʞʠʚʦʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʣʠ ʧʫʪʝʤ ʚʥʫʪʨʠʪʢʘʥʝʚʦʡ ʠʥʲʝʢʮʠʠ ʨʘʟ-

ʣʠʯʥʳʤʠ ʢʨʘʩʷʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʩʠʥʝʡ ʤʘʩʩʦʡ ɻʝ-

ʨʘʪʘ, ʪʫʰʠ, ʞʝʣʘʪʠʥʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠ 

ʤʘʩʩʘ ʉʪʝʬʘʥʠʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʘʩʷʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʨʘʥʞʝʚʳʡ ʢʘʜʤʠʡ. 

ʀʥʲʝʢʮʠʶ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ï ʢʘʧʠʣʣʷ-

ʨʦʚ ʠ ʩʦʩʫʜʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʪʢʘʥʝʚʦʡ 

(ʥʝʧʨʷʤʦʡ) ʠʥʲʝʢʮʠʠ. ʉʪʝʧʝʥʠ ʥʘʧʦʣʥʝʥʠʷ ʩʦʩʫʜʦʚ 

ʦʧʨʝʜʝʣʷʣʠ ʚʠʟʫʘʣʴʥʦ.  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʩʫʩʧʝʥʟʠʠ ʚ ʩʣʠʟʠʩʪʫʶ ʦʙʦ-

ʣʦʯʢʫ ʧʠʱʝʚʦʜʘ, ʝʩʣʠ ʤʘʩʩʘ ʧʦʧʘʜʘʣʘ ʚ ʣʠʤʬʘʪʠʯʝ-

ʩʢʦʝ ʨʫʩʣʦ, ʤʳ ʥʘʙʣʶʜʘʣʠ, ʢʘʢ ʦʥʘ ʙʳʩʪʨʦ ʥʘʧʦʣ-

ʥʷʣʘ ʩʦʩʫʜʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʙʦʟʥʘʯʘʣʦʩʴ ʩʝʪʴ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ. ɽʩʣʠ ʚ ʤʝʩʪʘ ʚʚʝʜʝʥʠʷ 

ʤʘʩʩʳ ʦʙʨʘʟʦʚʘʣʩʷ ʞʝʣʚʘʢ, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ, 

ʯʪʦ ʢʨʘʩʷʱʘʷ ʤʘʩʩʘ ʥʝ ʧʦʧʘʣʘ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦ-

ʩʫʜʳ ʢʘʧʠʣʣʷʨʳ. ʇʦʩʣʝ ʥʘʣʠʚʢʠ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲ-

ʝʢʪ ʦʙʤʳʚʘʣʩʷ ʪʝʧʣʦʡ ʚʦʜʦʡ ʠ ʬʠʢʩʠʨʦʚʘʣʩʷ ʚ 2 % 

ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʠʥʘ ʚ ʪʝʯʝʥʠʠ 3 ʜʥʝʡ, ʘ ʟʘʪʝʤ ʧʝʨʝ-

ʥʦʩʠʣʩʷ ʚ 10 % ʨʘʩʪʚʦʨ, ʛʜʝ ʦʙʲʝʢʪ ʥʘʭʦʜʠʣʩʷ ʚ ʪʝ-

ʯʝʥʠʠ 10 ʜʥʝʡ.  

ɼʘʣʝʝ ʧʨʝʧʘʨʘʪ ʧʨʦʤʳʚʘʣʠ ʚ ʧʨʦʪʦʯʥʦʡ ʚʦʜʝ ʠ 

ʩ ʢʘʞʜʦʛʦ ʦʪʜʝʣʘ ʧʠʱʝʚʦʜʘ ʚʳʨʝʟʘʣʠ ʫʯʘʩʪʢʠ ʩ ʭʦ-

ʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤ ʥʘʧʦʣʥʝʥʠʝʤ ʩʦʩʫʜʦʚ ʜʣʷ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʧʨʦʩʚʝʪʚʣʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʉ ʵʪʦʡ ʮʝ-

ʣʴʶ ʦʙʲʝʢʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 

ʩʧʠʨʪʳ 70Á ,75Á, 80Á, 96Á ʧʦ 24 ʯʘʩʘ ʠ ʚ ʘʙʩʦʣʶʪʥʦʤ 

ʩʧʠʨʪʝ ï 12 ʯʘʩʦʚ. ʆʙʝʟʚʦʞʝʥʥʳʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʝʧʘʨʘʪʳ ʧʨʦʩʚʝʪʣʷʣʠʩʴ ʚ ʤʝʪʠʣʦʚʳʤ ʵʬʠʨʝ ʩʘʣʠ-

ʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ.  

ʇʝʨʝʜ ʧʦʤʝʱʝʥʠʝʤ ʚ ʩʘʣʠʮʠʣʦʚʫʶ ʢʠʩʣʦʪʫ, 

ʧʨʝʧʘʨʘʪʳ ʧʦʩʣʝ ʘʙʩʦʣʶʪʥʦʛʦ ʩʧʠʨʪʘ ʧʨʦʤʦʢʘʣʠ 

ʪʱʘʪʝʣʴʥʦ ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʙʫʤʘʛʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 

ʧʠʱʝʚʦʜʘ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʩʝʪʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʢʘʧʠʣʣʷʨʦʚ ʠ ʩʧʣʝʪʝʥʠʷ ʚʥʫʪʨʠʦʨʛʘʥʥʳʭ ʩʦʩʫʜʦʚ.  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʩʝʪʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷ-

ʨʦʚ - ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʠ ʛʣʫʙʦʢʘʷ. ʇʦʚʝʨʭʥʦʩʪʥʘʷ 

ʩʝʪʴ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʩʦʙʩʪʚʝʥʥʦ ʩʣʠʟʠʩʪʦʤ ʩʣʦʝ, ʢʘʧʠʣʣʷʨʳ ʛʣʫʙʦʢʦʛʦ 

ʩʝʪʠ ʚ ʧʦʜʩʣʠʟʠʩʪʦʤ ʩʣʦʝ. ɺ ʵʪʦʤ ʞʝ ʩʣʦʝ ʥʘʭʦ-

ʜʠʪʩʷ ʠ ʩʧʣʝʪʝʥʠʝ ʩʦʩʫʜʦʚ. ʌʦʨʤʘ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʢʘʧʠʣʣʷʨʦʚ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝ-

ʣʘʭ ʧʠʱʝʚʦʜʘ, ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʞʠʚʦʪʥʦʛʦ. ʆʥʠ ʤʦ-

ʛʫʪ ʙʳʪʴ ʠʟʚʠʣʠʩʪʳʤʠ, ʫʧʣʦʱʝʥʥʳʤʠ, ʥʝʨʦʚʥʳʤʠ. 

ʈʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʢʘʧʠʣʣʷʨʳ ʠʤʝ-

ʶʱʠʝ ʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ, ʪʘʢʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦ-

ʩʫʜʳ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʡ ʩʝʪʠ. ʂʘʧʠʣʣʷʨʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʝʪʠ ʢʘʢ 

ʙʫʜʪʦ çʚʪʠʩʥʫʪʳʝè ʚ ʪʢʘʥʠ ʩʦʙʩʪʚʝʥʥʦ ʩʣʠʟʠʩʪʦʡ 
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ʦʙʦʣʦʯʢʠ. ʄʥʦʛʠʝ ʢʘʧʠʣʣʷʨʳ ʦʙʝʠʭ ʩʝʪʝʡ ʥʘʯʠʥʘ-

ʶʪʩʷ ʚ ʚʠʜʝ ʙʫʣʦʚʦʚʠʜʥʳʭ, ʦʩʪʨʦʢʦʥʝʯʥʳʭ, ʧʘʣʴʮʝ-

ʚʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ.  

ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʢʘʧʠʣʣʷʨʳ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʝ, ʪʘʢ ʠ ʛʣʫʙʦʢʠʝ, ʩʦʝʜʠʥʷʷʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙ-

ʨʘʟʫʶʪ ʧʝʪʣʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʩʝʪʠ. ʉʣʠʷʥʠʷ ʣʠʤʬʘ-

ʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ 

ʫʛʣʘʤʠ, ʫʛʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʷʤʳʤʠ, ʦʩʪʨʳʤʠ, ʪʫ-

ʧʳʤʠ. ɺ ʤʝʩʪʘʭ ʩʣʠʷʥʠʷ ʢʘʧʠʣʣʷʨʦʚ ʤʦʛʫʪ ʦʙʨʘʟʦ-

ʚʘʪʴʩʷ ʨʘʩʰʠʨʝʥʠʷ - ʣʘʢʫʥʳ. ʇʝʪʣʠ ʩʝʪʝʡ ʦʙʳʯʥʦ 

ʟʘʤʢʥʫʪʳʝ, ʥʝ ʧʨʝʨʳʚʥʳʝ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʢʣʶ-

ʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʧʦ ʥʘʯʠʥʘʶʱʠʝʩʷ ʢʘʧʠʣʣʷʨʳ. 

ʌʦʨʤʘ ʧʝʪʣʠ ʩʝʪʝʡ ʨʘʟʥʦʦʙʨʘʟʥʘʷ.  

ʄʳ ʥʘʙʣʶʜʘʣʠ ʧʝʪʣʠ ʦʚʘʣʴʥʦʡ, ʦʚʘʣʴʥʦ - ʚʳ-

ʪʷʥʫʪʦʡ, ʪʨʝʫʛʦʣʴʥʦʡ, ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ. ʇʦ-

ʚʝʨʭʥʦʩʪʥʘʷ ʩʝʪʴ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʩʣʠ-

ʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʠʱʝʚʦʜʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚʜʦʣʴ 

ʦʨʛʘʥʘ. ʀʟ ʛʣʫʙʦʢʦʡ ʩʝʪʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷ-

ʨʦʚ ʙʝʨʫʪ ʥʘʯʘʣʦ ʚʥʫʪʨʠʦʨʛʘʥʥʳʝ ʩʦʩʫʜʳ, ʨʝʟʢʦ ʦʪ-

ʣʠʯʘʶʱʠʝʩʷ ʦʪ ʢʘʧʠʣʣʷʨʦʚ ʯʝʪʢʦʦʙʨʘʟʥʳʤ ʚʠʜʦʤ, 

ʚʦʟʥʠʢʘʶʱʠʤ ʠʟ - ʟʘ ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʢʣʘʧʘʥʦʚ. ɼʠʘ-

ʤʝʪʨ ʠʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ.  

ʉʦʩʫʜʳ, ʩʦʝʜʠʥʷʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ ʘʥʘʩʪʦʤʦʟʘʤʠ, ʦʙʨʘʟʫʶʪ ʩʧʣʝʪʝʥʠʷ, 

ʬʦʨʤʘ ʩʦʩʫʜʦʚ ʙʣʠʟʢʘ ʢ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦʥʪʫʨʳ 

ʠʭ ʩʪʝʥʦʢ ʚ ʦʩʥʦʚʥʦʤ ʨʦʚʥʳʝ, ʛʣʘʜʢʠʝ, ʥʦ ʙʳʚʘʶʪ 

ʧʦʢʨʳʪʳʤʠ ʚʳʧʫʢʣʦʩʪʴʶ ʠ ʚʜʘʚʣʝʥʠʷʤʠ, ʯʪʦ ʧʨʠ-

ʜʘʝʪ ʠʤ ʰʝʨʦʭʦʚʘʪʦʩʪʴ. ʉʧʣʝʪʝʥʠʝ ʩʦʩʫʜʦʚ ʢʘʢ ʢʘ-

ʧʠʣʣʷʨʦʚ ʦʙʳʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʧʦ ʜʣʠʥʝ ʧʠʱʝ-

ʚʦʜʘ. ʀʭ ʩʧʣʝʪʝʥʠʠ ʚʥʫʪʨʠʦʨʛʘʥʥʳʭ ʩʦʩʫʜʦʚ 1-ʛʦ 

ʧʦʨʷʜʢʘ ʙʝʨʫʪ ʥʘʯʘʣʦ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ 2-ʛʦ 

ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʜʩʣʠʟʠʩʪʦʤ 

ʩʣʦʝ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʢ ʤʝʩʪʘʤ ʚʳʭʦʜʘ ʠʟ ʦʨʛʘʥʘ. ɸ 

ʪʘʢ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ, ʤʳ ʥʘʙʣʶʜʘʣʠ, ʯʪʦ ʜʣʷ ʵʪʠʭ ʩʦʩʫʜʦʚ ʭʘʨʘʢ-

ʪʝʨʥʳ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʠ ʯʝʪʢʦʦʙʨʘʟʥʦʩʪʴ. 

ɼʠʘʤʝʪʨ ʚʥʫʪʨʠʦʨʛʘʥʥʳʭ ʩʦʩʫʜʦʚ 2-ʛʦ ʧʦʨʷʜʢʘ 

ʙʦʣʴʰʝ ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʦʚ ʩʧʣʝʪʝʥʠʷ, ʦʜʥʘʢʦ ʥʝʢʦ-

ʪʦʨʳʝ ʠʟ ʥʠʭ ʠʤʝʣʠ ʠ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʜʠʘʤʝʪʨ, 

ʯʝʤ ʩʦʩʫʜʳ ʩʧʣʝʪʝʥʠʷ.  

ʃʠʤʬʘʪʠʯʝʩʢʠ ʩʦʩʫʜʳ ʧʦ ʩʪʨʦʝʥʠʶ ʨʘʟʜʝʣʠʣʠ 

ʥʘ ʩʦʩʫʜʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʇʝʨʚʳʝ ʥʘʯʠ-

ʥʘʣʠʩʴ ʠʟ ʢʘʧʠʣʣʷʨʥʳʭ ʩʝʪʝʡ ʠ, ʩʦʝʜʠʥʷʷʩʴ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʬʦʨʤʠʨʫʶʪ ʩʧʣʝʪʝʥʠʷ, ʨʘʩʧʦʣʦʛʘʶʱʠʝʩʷ ʚ 

ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʝ. ɺ ʤʝʩʪʘʭ ʩʣʠʷʥʠʷ 4-6 ʣʠʤʬʘ-

ʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʦʜʩʣʠʟʠʩʪʦʛʦ 

ʩʣʦʷ ʦʙʨʘʟʫʶʪ ʨʘʩʰʠʨʝʥʠʷ ʦʚʘʣʴʥʦʡ ʠʣʠ ʤʥʦʛʦ-

ʫʛʦʣʴʥʦʡ ʬʦʨʤʳ. ʀʟ ʵʪʠʭ ʨʘʩʰʠʨʝʥʠʠ ʙʝʨʫʪ ʥʘʯʘʣʦ 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʊʘʢʠʝ ʩʦ-

ʩʫʜʳ ʨʘʩʧʦʣʦʛʘʣʠʩʴ ʫʞʝ ʥʘʜ ʩʝʪʴʶ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʢʘʧʠʣʣʷʨʦʚ ʠ ʩʧʣʝʪʝʥʠʡ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ. ʃʠʤʬʘʪʠ-

ʯʝʩʢʠʝ ʩʦʩʫʜʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʦ 

ʜʣʠʥʝ ʦʨʛʘʥʘ. ɺ ʰʝʡʥʦʡ ʯʘʩʪʠ ʧʠʱʝʚʦʜʘ ʤʝʣʢʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʢʘʧʠʣʣʷʨʳ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʠʟʚʠʣʠʩʪʦʩʪʴʶ ʠ ʥʘʣʠʯʠʝʤ ʩʫʞʝʥʠʡ ʠ 

ʨʘʩʰʠʨʝʥʠʡ. ʂʘʧʠʣʣʷʨʳ, ʩʦʝʜʠʥʷʷʩʴ, ʦʙʨʘʟʫʶʪ 

ʧʝʪʣʠ ʤʥʦʛʦʫʛʦʣʴʥʦʡ, ʪʨʝʭʫʛʦʣʴʥʦʡ ʠ ʯʝʪʳʨʝʭ-

ʫʛʦʣʴʥʦʡ ʬʦʨʤʳ.  

ʌʦʨʤʘ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʨʘʟʣʠʯʥʘ - 

ʜʫʛʦʦʙʨʘʟʥʘʷ, ʦʢʨʫʛʣʘʷ. ʂʘʧʠʣʣʷʨʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʝʪʠ ʨʘʩʧʦʣʦʛʘʶʪʩʷ ʛʫʱʝ, ʯʝʤ ʛʣʫʙʦʢʦʡ ʩʝʪʠ, ʚ 

ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʧʠʱʝʚʦʜʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪ-

ʥʳʭ. ɺ ʰʝʡʥʦʤ ʦʪʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʚʝʨʭʥʦʩʪ-

ʥʘʷ ʠ ʛʣʫʙʦʢʘʷ ʩʝʪʴ ʢʘʧʠʣʣʷʨʦʚ, ʪʘʢ ʞʝ ʩʧʣʝʪʝʥʠʷ 

ʚʥʫʪʨʠʦʨʛʘʥʥʳʭ ʩʦʩʫʜʦʚ, ʨʘʩʧʦʣʦʛʘʶʱʠʝʩʷ ʚ ʧʦʜ-

ʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʝ. ʇʝʪʣʠ ʦʙʝʠʭ ʩʝʪʝʡ ʢʘʧʠʣʣʷʨʦʚ 

ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ, ʦʥʠ ʙʳʚʘʶʪ ʦʚʘʣʴ-

ʥʳʤʠ, ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ, ʪʨʝʭʫʛʦʣʴʥʳʤʠ ʠ ʤʥʦʛʦ-

ʫʛʦʣʴʥʳʤʠ. ʕʪʠ ʧʝʪʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʪʷʥʫʪʳ ʚ ʦʩ-

ʥʦʚʥʦʤ ʚʜʦʣʴ ʧʠʱʝʚʦʜʘ. 

ɺ ʙʨʶʰʥʦʡ ʯʘʩʪʠ ʧʠʱʝʚʦʜʘ ʣʠʤʬʘʪʠʯʝʩʢʠʝ 

ʨʫʩʣʦ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠʤʝʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʦʥʠʢʠ. ʉʝʪʴ ʣʠʤʬʘʪʠʯʝ-

ʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʛʣʫʙʦʢʦʛʦ ʩʣʦʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-

ʣʦʯʢʠ ʧʠʱʝʚʦʜʘ ʞʠʚʦʪʥʳʭ ʩʢʣʘʜʳʚʘʶʪʩʷ, ʚ ʧʝʪʣʠ 

ʦʚʘʣʴʥʦʡ, ʪʨʝʭʫʛʦʣʴʥʦʡ ʠ ʤʥʦʛʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ 

ʙʝʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. ʉʝʪʴ ʣʠʤʬʘʪʠʯʝ-

ʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʛʫʩʪʘʷ (130Ñ19 ʰʪ/ʤʤ2). ʉʝʪʴ ʣʠʤ-

ʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʶ ʪʦʣʱʫ ʩʣʠʟʠ-

ʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʠʱʝʚʦʜʘ. ʉʝʪʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘ-

ʧʠʣʣʷʨʦʚ ʩʦʙʩʪʚʝʥʥʦ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʧʠʱʝʚʦʜʘ ʤʝʣʢʠʭ ʞʠʚʦʪʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʘʧʠʣʣʷʨʘʤʠ, ʧʨʦ-

ʥʠʟʳʚʘʶʱʠʤʠ ʩʦʙʩʪʚʝʥʥʫʶ ʤʳʰʮʫ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-

ʣʦʯʢʠ, ʠ ʩʦʝʜʠʥʝʥʘ ʩ ʩʝʪʴʶ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣ-

ʣʷʨʦʚ ʧʦʜʩʣʠʟʠʩʪʦʛʦ ʩʣʦʷ. 

ɿʘʢʣʶʯʝʥʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʫʪʨʠʦʨʛʘʥʥʦʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ 

ʨʫʩʣʦ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʠʱʝʚʦʜʘ ʫ ʠʩʩʣʝʜʦʚʘʥ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʧʣʦʩʢʦʩʪʥʳʭ, 

ʦʜʥʦʩʣʦʡʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʛʣʫʙʦʢʦʡ ʩʝʪʝʡ ʣʠʤ-

ʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ ʠ ʩʧʣʝʪʝʥʠʠ ʣʠʤʬʘʪʠʯʝ-

ʩʢʠʭ ʩʦʩʫʜʦʚ.  

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʩʝʪʴ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷ-

ʨʦʚ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʩʣʦʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ, ʘ ʛʣʫʙʦʢʘʷ ʩʝʪʴ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷ-

ʨʦʚ ʠ ʩʧʣʝʪʝʥʠʝ ʩʦʩʫʜʦʚ - ʚ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʝ.  

ʂʘʧʠʣʣʷʨʥʳʝ ʩʝʪʠ ʠ ʩʧʣʝʪʝʥʠʷ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʩʦʩʫʜʦʚ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʠʱʝʚʦʜʘ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʢʨʘʥʠʘʣʴʥʦ ʩʚʷʟʘʥʘ 

ʩ ʪʘʢʠʤʠ ʞʝ ʩʝʪʷʤʠ ʢʘʧʠʣʣʷʨʦʚ ʠ ʩʧʣʝʪʝʥʠʷ ʩʦʩʫ-

ʜʦʚ ʛʣʦʪʢʠ , ʘ ʢʘʫʜʘʣʴʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʪʘʢʦʚʳʝ ʞʝ-

ʣʫʜʢʘ.  

ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʢʘʧʠʣʣʷʨʳ ʦʙʝʠʭ ʩʝʪʝʡ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʝʣʠʯʠʥʳ ʠ 

ʚʥʝʰʥʝʡ ʬʦʨʤʳ. ʉʝʪʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ 

ʠ ʩʧʣʝʪʝʥʠʷ ʩʦʩʫʜʦʚ ʩʦʩʪʦʷʪ ʠʟ ʧʝʪʝʣʴ. ʇʝʪʣʠ ʢʘ-

ʧʠʣʣʷʨʦʚ ʠ ʩʦʩʫʜʦʚ ʠʤʝʶʪ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʫʶ 

ʬʦʨʤʫ ʠ ʦʨʠʝʥʪʘʮʠʶ ʚʳʪʷʥʫʪʦʩʪʠ. 
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ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʛʥʦʟʘ ʠ ʧʦʠʩʢʦʚ ʘʣʤʘʟʦʥʦʩʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʚ ʧʨʝʜʝ-

ʣʘʭ ʅʘʢʳʥʩʢʦʛʦ ʧʦʣʷ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ: 1) ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʨʘʟʣʦʤ ʛʣʫʙʦʢʦʛʦ 

ʟʘʣʦʞʝʥʠʷ, ʩʣʫʞʘʱʠʡ ʢʘʥʘʣʦʤ ʧʦʜʲʝʤʘ ʨʘʩʧʣʘʚʘ ʦʪ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʘʤʝʨ ʢ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʤ ʛʦʨʠʟʦʥ-

ʪʘʤ; 2) ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʣʦʢʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ, ʥʘ ʫʯʘʩʪʢʘʭ ʩʦʧʨʷʞʝʥʠʷ ʨʘʟʣʦʤʘ ʩʝʚʝʨ-ʩʝ-

ʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʩ ʨʘʟʣʦʤʘʤʠ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝ-

ʯʠʩʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪ ʝʜʠʥʳʝ ʬʣʶʠʜʦʧʨʦʥʠʮʘʝʤʳʝ ʟʦʥʳ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʣʤʘʟʦʥʦʩʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʭʝʤʳ ʨʘʟʣʦʤʦʚ 

ʅʘʢʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ, ʦʪʨʘʞʘʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʩʝʪʠ ʨʘʟʣʦʤʦʚ, ʧʨʦʷʚʣʝʥʥʳʭ ʚ ʧʨʝ-

ʜʝʣʘʭ ʬʫʥʜʘʤʝʥʪʘ ʧʣʘʪʬʦʨʤʳ ʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʣʦʤʳ ʬʫʥ-

ʜʘʤʝʥʪʘ ʧʣʘʪʬʦʨʤʳ ʦʙʨʘʟʫʶʪ ʦʨʪʦʛʦʥʘʣʴʥʫʶ ʩʝʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʜʠʟʲʶʥʢʪʠʚʘʤʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

(ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʘʷ ʟʦʥʘ) ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ (ʉʨʝʜʥʝ-ʄʘʨʭʠʥʩʢʘʷ ʟʦʥʘ) ʦʨʠʝʥʪʠʨʦʚʢʠ. ɺ ʧʣʘʪʬʦʨʤʝʥ-

ʥʦʤ ʯʝʭʣʝ, ʢ ʫʢʘʟʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʣʦʤʦʚ ʜʦʙʘʚʣʷʶʪʩʷ ʨʘʟʣʦʤʳ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʚʦʩʪʦʢ-

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʡ, ʠʤʝʶʱʠʝ ʦʧʨʝʜʝʣʷʶʱʝʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɸʥʘʣʠʟ ʨʘʟʣʦʤʥʦʡ ʩʭʝʤʳ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʦʡ ʤʦ-

ʜʝʣʠ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʦʩʪʘʪʦʯʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʢʦʨʝʥʥʦʡ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ ʅʘʢʳʥʩʢʦʛʦ ʧʦʣʷ ʠ ʚʳʜʝʣʠʪʴ 

ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʚʦʩʝʤʴ ʫʯʘʩʪʢʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʧʨʝʜʧʦʩʳʣʢʘʤ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʥʦʚʳʭ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ. 

Abstract 

A structural model has been developed for forecasting and searching for diamond-bearing kimberlite bodies 

within the Nakyn field. It contains two main elements: 1) an ore-controlling deep-laying fault, which serves as a 

channel for lifting the melt from igneous chambers to near-surface horizons; 2) near-surface structures of local 

stretching, in areas of interfacing of the north-northeast orientation fault with east-northeast direction faults. The 

set of listed elements defines single fluid permeable zones favorable for the formation of diamond-bearing kim-

berlite bodies. The model developed was applied for analysis of the fault scheme of the Nakynsky kimberlite field 

reflecting the structure of the fault network developed within the platform foundation and the sedimentary cover 

of the studied area. It was established that the platform foundation faults form an orthogonal network represented 

by disjunctives of the northeastern (Vilyuy-Markhinsky zone) and northwestern (Middle-Markhinsky zone) ori-

entations. In the platform cover, faults of the north-northeast and east-northeast extensions are added to the indi-

cated fault directions, which have a determining predictive value for the territory under consideration. The analysis 

of the fault scheme using the developed structural forecasting and search model made it possible to assess the 

residual prospects for the primary diamond-bearing nature of the Nakyn kimberlite field and to identify eight sites 

promising for the discovery of new kimberlite bodies. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʣʤʘʟʦʚ, ʢʠʤʙʝʨʣʠʪʦʚʘʷ ʪʨʫʙʢʘ, ʨʘʟʣʦʤ, ʧʨʦʛʥʦʟʥʦ-ʧʦ-

ʠʩʢʦʚʘʷ ʤʦʜʝʣʴ, ʣʦʢʘʣʴʥʳʡ ʧʨʦʛʥʦʟ. 

Keywords: indigenous diamond deposits, kimberlite pipe, fault, forecasting model, local forecast. 
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ɺʚʝʜʝʥʠʝ 

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʜʣʷ ʘʣʤʘʟʦʧʦʠʩʢʦʚʦʡ 

ʛʝʦʣʦʛʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʟʢʠʤ ʩʦʢʨʘʱʝʥʠʝʤ ʢʦ-

ʣʠʯʝʩʪʚʘ ʚʥʦʚʴ ʦʪʢʨʳʚʘʝʤʳʭ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ ʘʣʤʘʟʥʦʛʦ ʩʳʨʴʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʟʥʘ-

ʯʠʪʝʣʴʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʥʘ ʧʦʠʩʢʦʚʳʭ ʧʣʦʱʘʜʷʭ. ɹʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ ʧʝʨʝ-

ʢʨʳʚʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ 

ʪʨʘʧʧʦʚʳʭ ʠʥʪʨʫʟʠʡ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʥʘʢʣʘʜʳʚʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦ-

ʜʦʚ ʦʧʦʠʩʢʦʚʘʥʠʷ. ɺʳʭʦʜʦʤ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫ-

ʘʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ 

ʧʨʘʢʪʠʢʫ ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʦʚʳʭ ʧʨʦ-

ʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʳʭ ʤʦʜʝʣʝʡ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ 

ʧʨʝʜʧʦʩʳʣʢʘʭ ʠ ʧʨʠʟʥʘʢʘʭ, ñʨʘʙʦʪʘʶʱʠʭò ʥʘ ñʟʘ-

ʢʨʳʪʳʭò ʧʣʦʱʘʜʷʭ. ʂ ʪʘʢʦʚʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʠʟʥʘʢʠ - ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʜʣʷ 

ʚʩʝʭ ʧʨʦʛʥʦʟʥʳʭ ʪʘʢʩʦʥʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʣʦ-

ʢʘʣʴʥʳʭ ʢʠʤʙʝʨʣʠʪʦʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ. 

ʈʘʟʣʦʤʳ (ʨʘʟʣʦʤʥʳʝ ʟʦʥʳ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʝʜʠʥʠʮʳ, ʠʩʧʦʣʴ-

ʟʫʝʤʳʝ ʧʨʠ ʧʨʦʛʥʦʟʥʳʭ ʧʦʩʪʨʦʝʥʠʷʭ ʚ ʨʘʤʢʘʭ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʪʘʢʩʦʥʦʚ, ʧʨʠʥʷʪʳʭ ʚ ʘʣ-

ʤʘʟʥʦʡ ʛʝʦʣʦʛʠʠ. ʅʘʯʠʥʘʷ ʩ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ 

ʟʦʥʳ ʠ ʟʘʢʘʥʯʠʚʘʷ ʢʠʤʙʝʨʣʠʪʦʚʳʤ ʪʝʣʦʤ, ʨʘʟʨʳʚ-

ʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʪ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ ʜʦ ʣʦʢʘʣʴ-

ʥʳʭ ʟʦʥ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʚʳʜʝʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʠʩʢʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʤʘʩʰʪʘʙʫ ʨʘʙʦʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʦʜʠʥ ʠʟ ʦʧʨʝʜʝʣʷ-

ʶʱʠʭ ʬʘʢʪʦʨʦʚ ʢʦʥʪʨʦʣʷ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘ-

ʪʠʟʤʘ, ʘ ʩʘʤʫ ʛʠʧʦʪʝʟʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʨʘʟʣʦʤʦʚ ï ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʢʦʨʝʥʥʦʡ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ. 

ɺ ʝʝ ʦʩʥʦʚʝ ʣʝʞʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʚʝʨʪʠ-

ʢʘʣʴʥʳʭ ʧʨʦʥʠʮʘʝʤʳʭ ʩʪʨʫʢʪʫʨ (ʢʘʥʘʣʦʚ), ʧʦ ʢʦʪʦ-

ʨʳʤ ʧʨʦʠʩʭʦʜʠʣʦ ʜʚʠʞʝʥʠʝ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʨʘʩ-

ʧʣʘʚʘ ʦʪ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʢʘʤʝʨʳ ʢ ʩʪʨʫʢʪʫʨʘʤ ʚ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʛʜʝ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠ ʟʘʧʦʣʥʷ-

ʣʠʩʴ ʜʠʘʪʨʝʤʳ ʪʨʫʙʦʢ. 

ɺʳʷʚʣʝʥʠʝ ʢʠʤʙʝʨʣʠʪʦʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʠ 

ʢʠʤʙʝʨʣʠʪʦʚʤʝʱʘʶʱʠʭ ʩʪʨʫʢʪʫʨ ʩʨʝʜʠ ʦʙʱʝʛʦ ʘʥ-

ʩʘʤʙʣʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘ-

ʟʦʚ, ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʵʪʘʣʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʧʨʝʜʝʣʘʭ ʅʘʢʳʥʩʢʦʛʦ ʢʠʤ-

ʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ ʧʦʜʦʙʥʳʤʠ ʵʪʘʣʦʥʥʳʤʠ ʦʙʲʝʢ-

ʪʘʤʠ ʧʦʩʣʫʞʠʣʠ ʪʨʫʙʢʠ çʅʶʨʙʠʥʩʢʘʷè ʠ 

çɹʦʪʫʦʙʠʥʩʢʘʷè, ʦʪʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʀʭ ʚʩʝʩʪʦʨʦʥʥʝʝ ʛʝʦʣʦʛʦ-ʩʪʨʫʢ-

ʪʫʨʥʦʝ ʠʟʫʯʝʥʠʝ ʧʦʟʚʦʣʠʣʦ ʩʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦ-

ʚʦʡ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʦʡ ʤʦʜʝʣʠ. 

ɻʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʅʘʢʳʥ-

ʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣ  ̫

ʅʘʢʳʥʩʢʦʝ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʧʦʣʝ ʚʭʦʜʠʪ ʚ ʩʦ-

ʩʪʘʚ ʉʨʝʜʥʝ-ʄʘʨʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʗʢʫʪʩʢʦʡ ʘʣʤʘ-

ʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʩʪʨʦʝʥʠʠ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʩʪʨʫʢ-

ʪʫʨʥʳʭ ʵʪʘʞʘ. ʅʠʞʥʠʡ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʣʦʞʝʥ ʟʝʣʝʥʦ-

ʚʘʪʦ-ʩʝʨʳʤʠ ʛʨʘʥʠʪʦʛʥʝʡʩʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʙʠʦʪʠ-

ʪʦʚʳʭ ʛʥʝʡʩʦʚ ʠ ʘʤʬʠʙʦʣʠʪʦʚ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ-

ʵʧʠʜʦʪ-ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʙʫʨʝʥʠʷ ʥʝʬʪʝʧʦʠʩʢʦʚʳʭ ʠ ʧʘʨʘʤʝʪʨʠ-

ʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʧʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ ʟʜʝʩʴ ʟʘʣʝʛʘʶʪ 

ʥʘ ʛʣʫʙʠʥʝ 3.5-4.0 ʢʤ [ɹʦʣʘʥʝʚ ʠ ʜʨ., 2000]. ɺʝʨʭ-

ʥʠʡ ʵʪʘʞ - ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ, ʩʣʦʞʝʥʥʳʡ ʯʝʪʳʨʴʤʷ 

ʤʝʛʘʢʦʤʧʣʝʢʩʘʤʠ: ɹʘʡʢʘʣʴʩʢʠʤ, ʂʘʣʝʜʦʥʩʢʠʤ, 

ʅʠʞʥʝʛʝʨʮʠʥʩʢʠʤ ʠ ɸʣʴʧʠʡʩʢʠʤ, ʦʪʚʝʯʘʶʱʠʤ ʯʝ-

ʪʳʨʝʤ ʵʪʘʧʘʤ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ 

[ʄʘʣʠʯ, 1975; ʅʠʢʫʣʠʥ, ʉʘʚʢʦ, 2009]. ʇʦʨʦʜʳ 

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥ-

ʥʳʤʠ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, 

ʦʙʲʝʜʠʥʷʝʤʳʝ ʚ ʜʚʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ 

ʷʨʫʩʘ: ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʠ ʤʝʟʦ-ʢʘʡʥʦʟʦʡ-

ʩʢʠʡ. ʇʝʨʚʳʡ ʚʳʧʦʣʥʝʥ ʪʦʣʱʝʡ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦ-

ʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ ʯʝʪʳʨʝʭ ʢʠ-

ʣʦʤʝʪʨʦʚ. ɺʪʦʨʦʡ ʷʨʫʩ ʩʣʦʞʝʥ ʧʨʠʙʨʝʞʥʦ-ʤʦʨ-

ʩʢʠʤʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, ʤʦʱʥʦʩʪʴʶ 55 ï 140 ʤ. 

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʧʣʘʥʝ ʅʘʢʳʥʩʢʦʝ ʧʦʣʝ ʨʘʩʧʦ-

ʣʦʞʝʥʦ ʥʘ ʫʯʘʩʪʢʝ ʩʦʯʣʝʥʝʥʠʷ ʪʨʝʭ ʢʨʫʧʥʳʭ ʩʪʨʫʢ-

ʪʫʨ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ: ɸʥʘʙʘʨʩʢʘʷ ʘʥʪʝʢʣʠʟʘ, 

ʉʶʛʜʞʝʨʩʢʘʷ ʩʝʜʣʦʚʠʥʘ ʠ ɺʠʣʶʡʩʢʘʷ ʩʠʥʝʢʣʠʟʘ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʫʨʦʯʝʥʦ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤʫ 

ʙʦʨʪʫ ʇʘʣʝʦ-ɺʠʣʶʡʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʧʦ [ʂʦʨʦʙʢʦʚ ʠ ʜʨ., 2010]). 

1 ï ʩʪʨʫʢʪʫʨʳ I ʧʦʨʷʜʢʘ ʠ ʠʭ ʫʩʣʦʚʥʳʝ ʛʨʘʥʠʮʳ: ɸɸ ï ɸʥʘʙʘʨʩʢʘʷ ʘʥʪʝʢʣʠʟʘ, ɺʉ ï ɺʠʣʶʡʩʢʘʷ ʩʠʥʝʢʣʠʟʘ, 
ʅɹɸ ï ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʘʷ ʘʥʪʝʢʣʠʟʘ, ʊʉ ï ʊʫʥʛʫʩʩʢʘʷ ʩʠʥʝʢʣʠʟʘ, ʉʉ ï ʉʶʛʜʞʝʨʩʢʘʷ ʩʝʜʣʦʚʠʥʘ;  

2 ï ʉʨʝʜʥʝʤʘʨʭʠʥʩʢʠʡ ʘʣʤʘʟʦʥʦʩʥʳʡ ʨʘʡʦʥ; 3 ï ʅʘʢʳʥʩʢʦʝ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʧʦʣʝ; 4 ï ʛʠʜʨʦʩʝʪʴ. 
 
ʆʙʱʝʝ ʩʪʨʦʝʥʠʝ ʨʘʟʨʳʚʥʦʡ ʩʝʪʠ ʥʘ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 
ʜʚʫʭ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʥʳʭ ʟʦʥ: ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥ-
ʩʢʦʡ ʠ ʉʨʝʜʥʝ-ʄʘʨʭʠʥʩʢʦʡ [ʄʘʩʣʝʥʥʠʢʦʚʘ, 2007ʬ; 
ʂʦʣʛʘʥʦʚ ʠ ʜʨ., 2013]. ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʘʷ ʟʦʥʘ 
(ɺʄɿ) ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʛʣʫ-
ʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧ-
ʥʦʩʪʴ ʨʘʟʨʳʚʦʚ ʬʫʥʜʘʤʝʥʪʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 
ʧʨʦʩʪʠʨʘʥʠʷ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 800 ʢʤ ʠ ʰʠ-
ʨʠʥʦʡ ʦʪ 20 ʜʦ 150 ʢʠʣʦʤʝʪʨʦʚ [ʂʦʥʜʨʘʪʴʝʚ, ɻʦʨʝʚ, 
2005; ʂʦʥʩʪʘʥʪʠʥʦʚ, 2014]. ʉʨʝʜʥʝ-ʄʘʨʭʠʥʩʢʘʷ 
ʟʦʥʘ (ʉʄɿ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʨʘʟʣʦʤʘʤ ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʡ ʟʦʥʳ. ɸʟʠ-
ʤʫʪʳ ʧʨʦʩʪʠʨʘʥʠʷ ʥʘʨʫʰʝʥʠʡ ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝ-
ʣʘʭ 320-345ę, ʜʣʠʥʘ ʜʦʩʪʠʛʘʝʪ ʧʝʨʚʳʭ ʩʦʪʝʥ ʢʠʣʦ-
ʤʝʪʨʦʚ, ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʟʦʥʳ ï ʜʝʩʷʪʢʠ 
ʢʠʣʦʤʝʪʨʦʚ. 
ʊʝʢʪʦʥʠʯʝʩʢʠʡ ʙʣʦʢ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʫʨʦʯʝʥʦ 

ʅʘʢʳʥʩʢʦʝ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʧʦʣʝ ʨʘʩʧʦʣʦʞʝʥ ʚ ʫʟʣʝ 
ʧʝʨʝʩʝʯʝʥʠʷ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʨʘʟʣʦʤʥʳʭ ʟʦʥ 
(ʨʠʩ. 2). ʆʮʝʥʢʠ ʨʘʟʤʝʨʦʚ ʙʣʦʢʘ ʨʘʟʣʠʯʘʶʪʩʷ ʦʪ 
15Ĭ20 ʢʤ [ʂʦʥʜʨʘʪʴʝʚ, ɻʦʨʝʚ, 2005] ʜʦ 20Ĭ30 ʢʤ 
[ʍʘʨʴʢʠʚ ʠ ʜʨ., 1998]. ɻʨʘʥʠʮʘʤʠ ʙʣʦʢʘ ʩʣʫʞʘʪ ʨʝ-
ʛʠʦʥʘʣʴʥʳʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʥʘʟʚʘʥʥʳʝ ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʩʪʦʨʦʥ ʩʚʝʪʘ: ʉʝʚʝʨʥʳʡ, ʖʞʥʳʡ, ɺʦ-
ʩʪʦʯʥʳʡ ʠ ɿʘʧʘʜʥʳʡ ʨʘʟʣʦʤʳ. ʇʝʨʚʳʝ ʜʚʘ 
ʦʪʥʦʩʷʪʩʷ ʢ ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʡ ʟʦʥʝ, ʘ ʧʦʩʣʝʜ-
ʥʠʝ ï ʢ ʉʨʝʜʥʝ-ʄʘʨʭʠʥʩʢʦʡ ʟʦʥʝ ʨʘʟʣʦʤʦʚ. 
ʀʟʚʝʩʪʥʳʝ ʘʣʤʘʟʦʥʦʩʥʳʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ 

ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʟʦʥʘʤʠ ɼʷʭʪʘʨʩʢʦʛʦ (ʪʨʫʙʢʘ ɹʦʪʫ-
ʦʙʠʥʩʢʘʷ, ʄʘʨʭʠʥʩʢʦʝ ʪʝʣʦ) ʠ ɹʦʪʫʦʙʠʥʩʢʦʛʦ 
(ʪʨʫʙʢʘ ʅʶʨʙʠʥʩʢʘʷ) ʨʘʟʣʦʤʦʚ, ʦʩʝʚʳʝ ʯʘʩʪʠ ʢʦʪʦ-
ʨʳʭ ʪʨʘʩʩʠʨʫʶʪʩʷ ʜʘʡʢʘʤʠ ʪʨʘʧʧʦʚ. ʅʘ ʫʨʦʚʥʝ ʢʘʨ-

ʙʦʥʘʪʥʦʛʦ ʮʦʢʦʣʷ ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ ʨʫʜʦʢʦʥʪʨʦʣʠ-
ʨʫʶʱʠʝ ʨʘʟʣʦʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʦʥʳ ʧʦʚʳ-
ʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʜʨʦʙʣʝʥʠʷ ʧʦʨʦʜ ʰʠʨʠ-
ʥʦʡ 400-800 ʤ. ʇʦ ʜʘʥʥʳʤ ɻʀʉ ɼʷʭʪʘʨʩʢʠʡ ʠ ɹʦʪʫ-
ʦʙʠʥʩʢʠʡ ʨʘʟʣʦʤʳ ʧʦ ʛʨʘʥʠʮʝ ʢʝʤʙʨʠʡ-ʦʨʜʦʚʠʢ 
ʤʘʨʢʠʨʫʶʪʩʷ ʫʟʢʠʤʠ ʧʨʝʨʳʚʠʩʪʳʤʠ ʛʨʘʙʝʥʘʤʠ ʩ 
ʘʤʧʣʠʪʫʜʦʡ 10-20 ʤ. 
ʂʠʤʙʝʨʣʠʪʦʚʤʝʱʘʶʱʝʡ ʩʪʨʫʢʪʫʨʦʡ ʷʚʣʷʝʪʩʷ 

ɼʠʘʛʦʥʘʣʴʥʳʡ ʨʘʟʣʦʤ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 
ʦʨʠʝʥʪʠʨʦʚʢʠ. ɽʛʦ ʦʩʝʚʘʷ ʣʠʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʜʠʘ-
ʛʦʥʘʣʴʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʉʝʚʝʨʥʦʛʦ ʠ ʖʞʥʦʛʦ ʨʘʟ-
ʣʦʤʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʅʘʢʳʥʩʢʠʡ ʪʝʢʪʦʥʠʯʝ-
ʩʢʠʡ ʙʣʦʢ, ʦʪʢʫʜʘ ʦʥ ʠ ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ. ʆʩʦ-
ʙʝʥʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʘʙʘʷ 
ʧʨʦʷʚʣʝʥʥʦʩʪʴ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ, ʤʘʣʘʷ ʘʤ-
ʧʣʠʪʫʜʘ ʧʦʜʚʠʞʝʢ ʠ ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʨʫʜʠʨʫʶʱʠʭ 
ʜʘʝʢ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʦ ʢʦʤʧʣʝʢʩʥʳʤ ʛʝʦʬʠʟʠ-
ʯʝʩʢʠʤ ʜʘʥʥʳʤ ɼʠʘʛʦʥʘʣʴʥʳʡ ʨʘʟʣʦʤ ʠʤʝʝʪ ʢʫʣʠ-
ʩʦʦʙʨʘʟʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʣʠʥʝʡʥʳʤʠ 
ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤʠ ʟʦʥʘʤʠ ʧʦʪʝʨʠ ʢʦʨʨʝʣʷʮʠʠ ʦʪ-
ʨʘʞʝʥʥʳʭ ʚʦʣʥ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʡ (ʜʦ 1200 ʤ) ʟʦʥʦʡ 
ʥʠʟʢʦʦʤʥʳʭ ʧʦʨʦʜ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʠʟʲʶʥʢ-

ʪʠʚʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʨʘʟʣʦʤʥʫʶ ʩʝʪʴ ʅʘʢʳʥʩʢʦʛʦ 
ʧʦʣʷ, ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʫʨʦʚʥʷ (ʨʘʥʛʘ) ʨʘʟʨʳʚʥʳʭ 
ʩʪʨʫʢʪʫʨ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʝʨʚʦʛʦ 
ʨʘʥʛʘ ï ɻ ʪʦ ʉʝʚʝʨʥʳʡ, ʖʞʥʳʡ, ɿʘʧʘʜʥʳʡ ʠ ɺʦʩʪʦʯ-
ʥʳʡ ʨʘʟʣʦʤʳ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʪʝʢʪʦʥʠʯʝ-
ʩʢʠʡ ʙʣʦʢ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚʩʝ ʢʠʤ-
ʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ ʨʝʛʠʦʥʘ. ʂʦ ʩʪʨʫʢʪʫʨʘʤ ʚʪʦʨʦʛʦ 
ʨʘʥʛʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʠʤʙʝʨʣʠʪʦʢʦʥʪʨʦʣʠʨʫʶʱʠʝ 
ɹʦʪʫʦʙʠʥʩʢʠʡ ʠ ɼʷʭʪʘʨʩʢʠʡ ʨʘʟʣʦʤʳ. ʀ, ʥʘʢʦʥʝʮ, ʢ 
ʪʨʝʪʴʝʤʫ ʨʘʥʛʫ ʤʳ ʦʪʥʦʩʠʤ ʢʠʤʙʝʨʣʠʪʦʚʤʝʱʘʶ-
ʱʠʡ ɼʠʘʛʦʥʘʣʴʥʳʡ ʨʘʟʣʦʤ, ʠʤʝʶʱʠʡ ʧʨʠʥʮʠʧʠ-
ʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʪʨʦʣʝ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘ-
ʪʠʟʤʘ ʅʘʢʳʥʩʢʦʛʦ ʧʦʣʷ. 



The scientific heritage No 55 (2020) 39 

 
ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʘʢʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ (ʧʦ 

[ɹʦʣʘʥʝʚ ʠ ʜʨ., 2000] ʩ ʠʟʤʝʥʝʥʠʷʤʠ). 1. ɻʨʘʥʠʮʘ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ (ɸ) ʠ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ (ɺ); 

2. ɼʘʡʢʠ ʜʦʣʝʨʠʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʝ ʨʘʟʣʦʤʳ ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʳ: ʘ ï ʦʩʥʦʚʥʳʝ  

1-ʛʦ ʧʦʨʷʜʢʘ; ʙ ï ʦʩʝʚʘʷ ʯʘʩʪʴ ʟʦʥʳ; ʚ ï ʜʫʛʦʦʙʨʘʟʥʳʝ 2-ʛʦ ʧʦʨʷʜʢʘ ʥʘ ʬʣʘʥʛʝ ʦʩʝʚʦʡ ʯʘʩʪʠ ʟʦʥʳ, ʧʨʠ-

ʤʳʢʘʶʱʠʝ ʢ ʥʝʡ ʧʦʜ ʦʩʪʨʳʤ ʫʛʣʦʤ; 3. ʅʘʨʫʰʝʥʠʷ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʬʘʟʳ ʩʨʝʜʥʝ-ʧʘʣʝʦ-

ʟʦʡʩʢʦʛʦ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ: ʘ ï ʧʨʦʪʷʞʝʥʥʳʝ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʤʘʣʦʤʦʱʥʳʤʠ ʚʳʢʣʠʥʠʚʘʶʱʠʤʠʩʷ ʜʘʡʢʘʤʠ ʩ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʘʧʦʬʠʟʘʤʠ, ʢʦʥʪʨʦʣʠ-

ʨʫʶʱʠʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʨʫʙʢʠ; ʙ ï ʪʦ ʞʝ, ʢʦʨʦʪʢʠʝ, ʧʨʝʨʳʚʠʩʪʳʝ;  

ʚ ï ʦʧʝʨʷʶʱʠʝ, ʩʦʛʣʘʩʥʳʝ ʩ ʧʨʦʩʪʠʨʘʥʠʝʤ ʨʫʜʦʚʤʝʱʘʶʱʝʛʦ ʥʘʨʫʰʝʥʠʷ; 4 ï ʈʘʟʣʦʤʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʉʨʝʜʥʝ-ʄʘʨʭʠʥʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʜʘʡʢʠ, ʭʦʥʦʣʠʪʳ, ʤʦʱʥʳʝ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʥʪʨʫʟʠʠ ʜʦʣʝʨʠʪʦʚ; 5. ʊʦ ʞʝ, ʊʶʢʷʥ-ʍʦʨʛʦʯʫʤʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʳ;  

6. ɺʳʩʪʫʧʳ ʠ ʚʧʘʜʠʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ï ʘ, ʠʟʦ-

ʛʠʧʩʳ ʧʦʚʝʨʭʥʦʩʪʠ ʂɺ (ʢʨʦʚʣʷ ʥʠʞʥʝʙʶʢʩʢʦʡ ʧʦʜʩʚʠʪʳ ʚʝʥʜʘ) ï ʙ; 7. ɻʨʘʥʠʮʘ ʙʘʨʴʝʨʥʦʛʦ ʨʠʬʘ ʚ ʦʪʣʦ-

ʞʝʥʠʷʭ ʣʝʥʩʢʦ-ʘʤʛʠʥʩʢʦʛʦ ʷʨʫʩʘ ï ʘ, ʥʝʬʪʝʨʘʟʚʝʜʦʯʥʘʷ ʩʢʚʘʞʠʥʘ ï ʙ, ʚ ʯʠʩʣʠʪʝʣʝ ï ʥʦʤʝʨ ʩʢʚʘʞʠʥʳ, ʚ 

ʟʥʘʤʝʥʘʪʝʣʝ ï ʘʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ʢʨʦʚʣʠ ʥʠʞʥʝʙʶʢʩʢʦʡ ʧʦʜʩʚʠʪʳ, ʩʧʨʘʚʘ ï ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ; 8. 

ʂʠʤʙʝʨʣʠʪʦʚʳʝ ʪʨʫʙʢʠ: ʅ. ï ʅʶʨʙʠʥʩʢʘʷ; ɹ. ï ɹʦʪʫʦʙʠʥʩʢʘʷ; ʄ. - ʄʘʨʭʠʥʩʢʘʷ 

 

ʊʠʧʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʥʥʳʭ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʲʝʢʪʠʚʥʦʡ ʢʘʨ-

ʪʠʥʳ ʩʪʨʦʝʥʠʷ ʨʘʟʨʳʚʥʦʡ ʩʝʪʠ ʚ ʧʨʝʜʝʣʘʭ ʠʥʪʝʨʝ-

ʩʫʶʱʝʡ ʥʘʩ çʟʘʢʨʳʪʦʡè ʪʝʨʨʠʪʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʢʘʢ ʧʨʷʤʳʝ ʛʝʦ-

ʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʤʝʪʦʜʳ, ʪʘʢ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚʢʫʧʝ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʢʳʥ-

ʩʢʦʛʦ ʧʦʣʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 

ɺʠʣʶʡʩʢʦʡ ɻʈʕ ɸʂ ɸʃʈʆʉɸ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʨʘʟ-

ʥʦʨʘʥʛʦʚʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʉʣʝʜʫʝʪ ʧʦʜ-

ʯʝʨʢʥʫʪʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫ-

ʰʝʥʠʡ ʟʘʣʝʯʝʥʘ ʠʥʪʨʫʟʠʚʥʳʤʠ ʪʝʣʘʤʠ ʜʦʣʝʨʠʪʦʚ 

ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ɜɓD2-3vm) , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʤʘʛʥʠʪʥʳʭ ʢʘʨʪʘʭ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ. ʇʨʠ ʵʪʦʤ ʦʧʠʩʘʥʳ ʘʥʦʤʘʣʠʠ ʜʚʫʭ ʪʠ-

ʧʦʚ [ʐʘʪʘʣʦʚ, 1997ʬ]. ʇʝʨʚʳʡ ʪʠʧ - ʵʪʦ ʫʟʢʦʣʦ-

ʢʘʣʴʥʳʝ, ʣʠʥʝʡʥʦ ʚʳʩʪʨʦʝʥʥʳʝ, ʧʨʦʪʷʞʝʥʥʳʝ ʘʥʦ-

ʤʘʣʠʠ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʆʥʠ ʩʚʷʟʘʥʳ ʩ 

ʜʘʡʢʘʤʠ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʜʦʣʝʨʠʪʦʚ, ʚʳʭʦʜʷ-

ʱʠʤʠ ʠʣʠ ʥʝ ʚʳʭʦʜʷʱʠʤʠ ʥʘ ʜʦʶʨʩʢʫʶ ʧʦʚʝʨʭ-

ʥʦʩʪʴ. ɺʪʦʨʦʡ ʪʠʧ ï ɻ ʪʦ ʰʠʨʦʢʠʝ (1-2 ʢʤ) ʣʠʥʝʡʥʳʝ 

ʠ ʠʟʦʤʝʪʨʠʯʥʳʝ ʘʥʦʤʘʣʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 20 

ʥʊʣ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʢʘʢ ʨʘʟʣʦʤʳ, ʬʨʘʛʤʝʥ-

ʪʘʨʥʦ ʟʘʣʝʯʝʥʥʳʝ ʜʘʡʢʘʤʠ ʜʦʣʝʨʠʪʦʚ, ʥʝ ʚʳʭʦʜʷ-

ʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʮʦʢʦʣʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʨʝʤʝʥʥʳʭ ʩʝʡʩʤʦʨʘʟʨʝʟʘʭ ʨʘʟʨʳʚ-

ʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʦʥʘʤʠ ʧʦʪʝʨʠ ʢʦʨ-

ʨʝʣʷʮʠʠ, ʫʯʘʩʪʢʘʤʠ ʨʘʟʨʳʚʘ ʦʩʝʡ ʩʠʥʬʘʟʥʦʩʪʠ, ʦʙ-

ʱʠʤ ʩʥʠʞʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ. 
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ɿʦʥʳ ʦʪʩʫʪʩʪʚʠʷ ʢʦʨʨʝʣʷʮʠʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʠʥʪʨ-

ʫʜʠʨʦʚʘʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʘ ʨʘʟʨʳʚʳ ʦʩʝʡ ʩʠʥʬʘʟʥʦ-

ʩʪʠ ï ʜʣʷ çʩʫʭʠʭè ʨʘʟʣʦʤʦʚ. ʅʘ ʢʘʨʪʘʭ ʛʝʦʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʟʦʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫ-

ʰʝʥʠʡ ʦʪʤʝʯʘʶʪʩʷ ʢʘʢ ʣʠʥʝʡʥʳʝ ʦʙʣʘʩʪʠ 

ʧʦʥʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʘʞʫʱʠʭʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

ʇʦʤʠʤʦ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʘʥʘʣʠʟʠʨʦ-

ʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘʤʠ ʩʪʨʫʢʪʫʨʥʦʝ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ. ɺʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, 

ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʨʝ-

ʱʠʥʥʦ-ʨʘʟʣʦʤʥʦʤ ʩʪʨʦʝʥʠʠ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʜʝʪʘʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʨʘʙʦʪʘʭ [ɻʦʣʴʙʨʘʡʭ ʠ 

ʜʨ., 1968; ɸʤʫʨʩʢʠʡ ʠ ʜʨ., 1988]. ʉʦʛʣʘʩʥʦ ʠʤ çé 

ʠʟʫʯʝʥʠʝ ʤʝʛʘʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʜʘʝʪ ʙʦʣʝʝ ʧʦʣʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʟʨʳʚʥʦʡ ʩʝʪʢʠ, ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʚ 

ʭʦʨʦʰʦ ʦʙʥʘʞʝʥʥʳʭ ʨʘʡʦʥʘʭ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚ-

ʣʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚʩʝ ʨʘʟʨʳʚʳ ʠ ʪʨʝ-

ʱʠʥʥʳʝ ʟʦʥʳè [ɻʦʣʴʙʨʘʡʭ ʠ ʜʨ., 1968, ʩ. 135]. 

ʉʪʨʫʢʪʫʨʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʦ ʣʘʥʜʰʘʬʪʘʭ ʢʘʢ ʜʠʥʘʤʠʯ-

ʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʳ ʠʟ-

ʤʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩ-

ʩʘʤʠ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʥʝ ʩʘʤʠ ʨʘʟʣʦʤʥʳʝ ʟʦʥʳ, ʘ ʣʠʥʝʘʤʝʥʪʳ (ʤʝʛʘʪʨʝ-

ʱʠʥʦʚʘʪʦʩʪʴ), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʷʤʦ-

ʣʠʥʝʡʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʣʘʥʜʰʘʬʪʘ, ʦʪ-

ʨʘʞʘʶʱʠʝ ʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʣʠʩʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩ-

ʰʪʘʙʘ 1:100 000, ʩʝʨʠʷ Q-50, ʥʦʤʝʨʘ 101, 102, 103, 

104, 113, 114, 115, 116. ɺʳʜʝʣʝʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʧʨʠʟʥʘʢʦʚ ʠʣʠ ʠʥʜʠʢʘʪʦʨʦʚ (ʤʦʨʬʦʤʝʪʨʠʯʝ-

ʩʢʠʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʠ 

ʧʦʯʚʝʥʥʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ), ʢʦʪʦʨʳʝ ʧʨʷʤʳʤ ʠʣʠ 

ʢʦʩʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʨʘʟʣʦ-

ʤʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ. ɻʣʘʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚ-

ʣʷʶʪʩʷ ʝ [ʉʪʨʫʢʪʫʨʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝé, 1981]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʘʷ ʤʦʜʝʣʴ ʢʠʤʙʝʨʣʠʪʦ-

ʚʦʡ ʪʨʫʙʢʠ ʅʘʢʳʥʩʢʦʛʦ ʧʦʣʷ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʘʣʤʘ-

ʟʦʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩ-

ʢʦʚʳʭ ʤʦʜʝʣʷʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʚʩʝʡ ʠʝʨʘʨʭʠʯʝ-

ʩʢʦʡ ʮʝʧʦʯʢʠ ʘʣʤʘʟʥʳʭ ʪʘʢʩʦʥʦʚ, ʦʪ ʧʨʦʚʠʥʮʠʠ ʜʦ 

ʪʨʫʙʢʠ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʧʨʦʤʝʞʫʪʦʯ-

ʥʳʭ ʧʦʠʩʢʦʚʳʭ ʦʙʲʝʢʪʦʚ [ɺʘʛʘʥʦʚ ʠ ʜʨ., 1995]. 

ʂʘʞʜʘʷ ʠʟ ʤʦʜʝʣʝʡ ʚʢʣʶʯʘʝʪ ʨʷʜ ʧʨʝʜʧʦʩʳʣʦʢ ʠʣʠ 

ʧʨʠʟʥʘʢʦʚ (ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʭʠ-

ʤʠʯʝʩʢʠʝ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʦʛʠ-

ʯʝʩʢʠʝ ʠ ʜʨ.), ʦʪʨʘʞʘʶʱʠʭ ʢʠʤʙʝʨʣʠʪʦʥʦʩʥʦʩʪʴ 

ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʭ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʠ ʧʨʠʤʝʥʠʤʦʩʪʴ ʩʫʛʫʙʦ ʠʥʜʠʚʠʜʫʘʣʴʥʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʪʘʢʩʦʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʦʠʩʢʦʚʦʡ ʦʙ-

ʩʪʘʥʦʚʢʠ.  

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʅʘʢʳʥʩʢʦʤʫ ʧʦʣʶ, ʪʝʨʨʠʪʦ-

ʨʠʷ ʢʦʪʦʨʦʛʦ ʦʪʥʦʩʠʪʩʷ ʢ çʟʘʢʨʳʪʳʤè ʧʦ ʩʪʝʧʝʥʠ 

ʦʙʥʘʞʝʥʥʦʩʪʠ, ʘ ʩʘʤʠ ʪʨʫʙʢʠ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʩʣʘʙʦ 

ʧʨʦʷʚʣʝʥʳ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ ʠ ʥʝ ʦʙʨʘʟʫʶʪ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʨʝʦʣʦʚ ʨʘʩʩʝʷʥʠʷ ʤʠʥʝʨʘʣʦʚ-ʩʧʫʪ-

ʥʠʢʦʚ ʘʣʤʘʟʦʚ (ʄʉɸ), ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ 

ʮʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢ-

ʪʦʥʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ. ɺ ʠʭ ʦʩʥʦʚʝ ʣʝʞʘʪ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʢ 

ʨʘʟʣʦʤʥʳʤ ʟʦʥʘʤ [ʊʨʦʬʠʤʦʚ, 1967; ʄʠʥʦʨʠʥ ʠ ʜʨ., 

1977] ʣʠʙʦ ʫʟʣʘʤ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [ʄʦʢʰʘʥʮʝʚ ʠ ʜʨ., 1976; ʃʝ-

ʣʶʭ ʠ ʜʨ., 1989], ʢʦʪʦʨʳʝ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘ-

ʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʠʩʢʦʚʳʭ ʦʙʲʝʢʪʦʚ. ʆʜ-

ʥʘʢʦ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʫʧʨʦʱʝʥʥʳʤ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʜʘʞʝ 

ʚ ʥʝʙʦʣʴʰʦʤ ʧʦ ʧʣʦʱʘʜʠ ʅʘʢʳʥʩʢʦʤ ʧʦʣʝ (ʧʦ ʤʝʨ-

ʢʘʤ ʗɸʇ) ʤʦʞʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʦʤʦʚ ʠ ʠʭ ʫʟʣʦʚ, 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ. ʅʝʦʙʭʦʜʠʤʘ 

ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʩʪʨʦʛʦʡ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʦʡ ʤʦ-

ʜʝʣʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘ-

ʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʟʣʦʤʦʚ, 

ʥʦ ʠ ʦʙ ʠʭ ʦʨʠʝʥʪʠʨʦʚʢʝ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʠʭ ʤʘʩ-

ʰʪʘʙʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʛʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʢʠ-

ʥʝʤʘʪʠʢʫ ʠ ʪ.ʜ. 

ʈʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʠʛʨʘʶ-

ʱʠʭ ʨʦʣʴ ʵʪʘʣʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʦʠʩʢʦʚʳʭ ʪʝʨ-

ʨʠʪʦʨʠʡ. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʅʘʢʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ, ʧʦʜʦʙʥʳʤʠ ʵʪʘ-

ʣʦʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʦʩʣʫʞʠʣʠ ʪʨʫʙʢʠ çʅʶʨʙʠʥ-

ʩʢʘʷè ʠ çɹʦʪʫʦʙʠʥʩʢʘʷè. ʅʘ ʵʪʠʭ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʝ ʠ ʤʠʥʝ-

ʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ. ʇʦ ʠʭ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝ-

ʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ, ʦʪʨʘʞʘʶʱʠʭ ʫʩʣʦʚʠʷ, ʵʪʘʧʥʦʩʪʴ 

ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʙʦʢ [ʉʝʨʝʙʨʷʢʦʚ ʠ 

ʜʨ., 2019]. ʄʦʜʝʣʠ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ, ʣʦ-

ʢʘʣʠʟʘʮʠʷ ʧʦʨʮʠʡ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʠʟʫʯʝʥʥʳʭ ʪʨʫʙʦʢ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʩʪʨʫʢ-

ʪʫʨʘʭ ʧʨʠʩʜʚʠʛʦʚʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʜʚʫʭ ʪʠʧʦʚ, ʚʦʟ-

ʥʠʢʘʶʱʠʭ ʚ ʟʦʥʝ ɼʠʘʛʦʥʘʣʴʥʦʛʦ ʨʘʟʣʦʤʘ. ʇʝʨʚʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʨʘʩʪʷʞʝ-

ʥʠʷ, ʦʙʨʘʟʫʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɼʠʘ-

ʛʦʥʘʣʴʥʦʛʦ ʨʫʜʦʚʤʝʱʘʶʱʝʛʦ ʨʘʟʣʦʤʘ ʩʝʚʝʨ-ʩʝ-

ʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʩ ʯʘʩʪʥʳʤʠ ʜʠʩʣʦʢʘ-

ʮʠʷʤʠ ʟʦʥʳ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʐʠʨʦʪʥʳʡ ʨʘʟʣʦʤ). ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʝʨʚʳʝ ʪʨʠ ʬʘʟʳ 

ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ çʅʶʨʙʠʥʩʢʘʷè, ʘ ʪʘʢʞʝ ʧʝʨ-

ʚʘʷ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ʬʘʟʳ ʪʨʫʙʢʠ çɹʦʪʫʦʙʠʥ-

ʩʢʘʷè. ʇʦʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨ ʚʪʦʨʦʛʦ ʪʠʧʘ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ɼʠʘʛʦʥʘʣʴʥʦʛʦ ʨʘʟʣʦʤʘ ʠ 

ʥʘʨʫʰʝʥʠʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɺ ʧʦ-

ʜʦʙʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʟʘʢʣʶʯʠʪʝʣʴ-

ʥʘʷ ʬʘʟʘ ʚ ʪʨʫʙʢʝ çʅʶʨʙʠʥʩʢʘʷè ʠ ʚʪʦʨʘʷ ʬʘʟʘ ʚ 

ʪʨʫʙʢʝ çɹʦʪʫʦʙʠʥʩʢʘʷè. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʬʘʟ ʚʥʝʜʨʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʘʤʳʭ ʨʘʥʥʠʭ, 

ʢ ʩʪʨʫʢʪʫʨʘʤ ʨʘʩʪʷʞʝʥʠʷ ʧʝʨʚʦʛʦ ʪʠʧʘ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʠʭ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʣʦʢʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ 

ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ. 

ʇʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ ʣʦʢʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ 

ʨʘʟʚʠʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʛʠʧʘʙʠʩʩʘʣʴʥʦʡ ʟʦʥʝ ʠ 

ʦʪʚʝʯʘʶʪ ʟʘ ʣʦʢʘʣʠʟʘʮʠʶ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ ʚ 

ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ. ʇʦʜʲʝʤ ʜʠʩ-

ʢʨʝʪʥʳʭ ʧʦʨʮʠʡ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ ʦʪ ʤʘʛ-
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ʤʘʪʠʯʝʩʢʦʡ ʢʘʤʝʨʳ ʢ ʤʝʩʪʘʤ ʨʘʟʛʨʫʟʢʠ (ʩʪʨʫʢʪʫ-

ʨʘʤ ʣʦʢʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ) ʧʨʦʠʩʭʦʜʠʣʘ ʧʦ ʨʘʟʣʦ-

ʤʘʤ ʬʫʥʜʘʤʝʥʪʘ. ɼʣʷ ʪʨʫʙʢʠ çʅʶʨʙʠʥʩʢʘʷè ʵʪʦ - 

ɹʦʪʫʦʙʠʥʩʢʠʡ ʨʘʟʣʦʤ, ʘ ʜʣʷ ʪʨʫʙʢʠ çɹʦʪʫʦʙʠʥ-

ʩʢʘʷè - ɼʷʭʪʘʨʩʢʠʡ [ʂʦʥʜʨʘʪʴʝʚ, ɻʦʨʝʚ, 2005; ʂʠ-

ʣʠʞʝʢʦʚ, 2017]. ʉʦʚʦʢʫʧʥʦʩʪʴ ʤʘʛʤʦʧʦʜʚʦʜʷʱʠʭ 

ʨʘʟʣʦʤʦʚ ʬʫʥʜʘʤʝʥʪʘ ʠ ʤʘʛʤʦʣʦʢʘʣʠʟʫʶʱʠʭ 

ʩʪʨʫʢʪʫʨ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʛʥʦʟʥʦ-

ʧʦʠʩʢʦʚʫʶ ʤʦʜʝʣʴ ʅʘʢʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ 

ʧʦʣʷ (ʨʠʩ. 3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʘʷ ʤʦʜʝʣʴ 

ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʜʚʘ ʛʣʘʚʥʳʭ ʜʝʩʪʨʫʢʪʠʚ-

ʥʳʭ ʵʣʝʤʝʥʪʘ: 1) ʜʠʟʲʶʥʢʪʠʚ ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʧʨʝʜʝʣʘʭ ʬʫʥʜʘʤʝʥʪʘ ʠ ʥʠʟʘʭ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʠ ʷʚʣʷʶʱʠʡʩʷ ʨʫʜʦʧʦʜʚʦʜʷʱʠʤ 

ʨʘʟʣʦʤʦʤ; 2) ʫʟʝʣ ʨʘʟʨʳʚʦʚ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ 

ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʦʢ, ʦʙʨʘʟʫʶʱʠʡ ʢʠʤʙʝʨʣʠʪʦʚʤʝʱʘʶ-

ʱʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʷʤʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʨʨʝʣʷ-

ʮʠʷ (ʥʘʣʦʞʝʥʠʝ) ʨʫʜʦʧʦʜʚʦʜʷʱʝʡ ʠ ʨʫʜʦʚʤʝʱʘʶ-

ʱʝʡ ʩʪʨʫʢʪʫʨ ʦʧʨʝʜʝʣʷʝʪ ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʤʠʛʨʘʮʠʠ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʢʠʤʙʝʨʣʠʪʦ-

ʚʳʭ ʨʘʩʧʣʘʚʦʚ. ɺ ʪʘʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥʘʭ ʤʘʛʤʘ 

ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ, ʚʳʟʚʘʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʧʠʪʢʦʡ ʦʪ ʤʘʛʤʘ-

ʪʠʯʝʩʢʦʡ ʢʘʤʝʨʳ [ʂʦʨʦʙʢʦʚ, 2014], ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʨʫʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʇʦʜʦʙ-

ʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩʪʨʫʢʪʫʨ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʝ 

ʣʦʢʘʣʠʟʘʮʠʠ ʪʨʫʙʢʠ çʅʶʨʙʠʥʩʢʘʷè, ʜʣʷ ʢʦʪʦʨʦʡ 

ʨʫʜʦʧʦʜʚʦʜʷʱʠʤ ʷʚʣʷʝʪʩʷ ɹʦʪʫʦʙʠʥʩʢʠʡ ʨʘʟʣʦʤ, ʘ 

ʨʫʜʦʚʤʝʱʘʶʱʠʤ - ʫʟʝʣ ʨʘʟʨʳʚʦʚ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦ-

ʩʪʦʯʥʦʛʦ (ɼʠʘʛʦʥʘʣʴʥʳʡ ʨʘʟʣʦʤ) ʠ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ (ʐʠʨʦʪʥʳʡ ʨʘʟʣʦʤ) ʥʘʧʨʘʚʣʝʥʠʡ. ɺ 

ʩʣʫʯʘʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʟʨʳʚʦʚ ʬʫʥʜʘʤʝʥʪʘ ʠ ʯʝʭʣʘ 

ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʧʨʦʩʪʠʨʘ-

ʥʠʶ ʨʫʜʦʚʤʝʱʘʶʱʝʛʦ ʨʘʟʣʦʤʘ ʤʦʛʫʪ ʬʦʨʤʠʨʦ-

ʚʘʪʴʩʷ ʫʩʣʦʚʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʘʥʘ-

ʣʦʛʦʚ ʪʨʫʙʢʠ çɹʦʪʫʦʙʠʥʩʢʘʷè. 

 

 
ʈʠʩʫʥʦʢ 3. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʢʠʤʙʝʨʣʠʪʦʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʩʪʨʫʢʪʫʨʳ ʅʘʢʳʥʩʢʦʛʦ ʧʦʣʷ. 

 

  


