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ɽʉʊɽʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 
ʋɼʂ 581.526.427 

ʆʈɼʀʅɸʎʀʆʅʅʓʁ ɸʅɸʃʀɿ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ʉʇɽʎʀʌʀʂʀ ʉʆʆɹʑɽʉʊɺ ʂʃɸʉʉɸ 

TRIFOLIOïGERANIETEA SANGUINEI ɺ ʉɽɺɽʈʆ-ɿɸʇɸɼʅʆʁ ʀ ʎɽʅʊʈɸʃʔʅʆʁ ʏɸʉʊʗʍ 

ʉʈɽɼʅɽʈʋʉʉʂʆʁ ɺʆɿɺʓʐɽʅʅʆʉʊʀ 
 

ɽ.ɸ. ɸʚʝʨʠʥʦʚʘ 

 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʜʣʷ ʩʦʦʙʱʝʩʪʚ ʢʣʘʩʩʘ Trif o-

lioïGeranietea sanguinei ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʝʡ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: TrifolioïGeranietea sanguinei, ʦʧʫʰʝʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʥʝʧʨʷʤʘʷ ʦʨʜʠʥʘʮʠʷ, ʉʨʝʜʥʝʨʫʩʩʢʘʷ 

ʚʦʟʚʳʰʝʥʥʦʩʪʴ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʤʦʣʦʜʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ ʄʂ-2019.2011.4 

 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʙʠʦʩʬʝʨʫ ʚʩʸ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ 
ʧʨʠʦʙʨʝʪʘʶʪ ʵʢʦʩʠʩʪʝʤʳ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ 

ʪʝʨʤʦʬʠʣʴʥʳʝ ʦʧʫʰʢʠ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ ʣʫʛʦʚʳʤʠ ʩʪʝʧʷʤʠ 

ʠ ʣʫʛʘʤʠ. ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ çʫʙʝʞʠʱʘʤʠè ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʨʝʜʢʠʭ ʚʠʜʦʚ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʩʪʨʦ-
ʛʦʡ ʦʭʨʘʥʝ. ɺ ʮʝʣʷʭ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʘ ʧʦʣʥʘʷ ʠʥʚʝʥʪʘ-

ʨʠʟʘʮʠʷ ʦʧʫʰʝʯʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʘʷ ʜʝʪʘʣʴʥʫʶ ʦʮʝʥʢʫ ʠʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʦʯʝʥʴ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʩʪʘʚ ʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɺ ʩʚʷʟʠ ʩ ʢʨʘʡʥʝʡ ʪʨʫʜʦʸʤʢʦʩʪʴʶ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʬʘʢʪʦʨʦʚ 
ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʥʝʧʨʷʤʦʡ ʦʨʜʠʥʘʮʠʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʩʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʘʨʴʠʨʦʚʘʥʠʷ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʢʘʢ ʚʝʜʫʱʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʛʨʘʜʠʝʥʪʳ ʩʨʝʜʳ. 

ʆʩʥʦʚʫ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʶʪ 115 ʧʦʣʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʩʦʦʙʱʝʩʪʚ ʪʝʨʤʦʬʠʣʴʥʳʭ 
ʦʧʫʰʝʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ, ʆʨʣʦʚʩʢʦʡ ʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʠ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʠ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦ-

ʩʪʠ. 31 ʦʧʠʩʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʥʦ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʝʸ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʦʚ ʠ ʚ ʧʦʭʦʞʠʭ ʫʩʣʦʚʠʷʭ ï ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʛʘʨʩʢʦʛʦ ʠ 

ʊʨʫʙʯʝʚʩʢʦʛʦ ʦʧʦʣʠʡ ɹʨʷʥʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ɹʨʘʫʥ-

ɹʣʘʥʢʝ [2] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ TURBOVEG ʠ MEGATAB [3]. ʅʘʟʚʘʥʠʷ ʩʠʥʪʘʢʩʦʥʦʚ ʜʘʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʜʝʢʩʦʤ ʬʠʪʦʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ [4]. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʩ-
ʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʩ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʥʝʧʨʷʤʦʡ ʦʨʜʠʥʘʮʠʠ DCA-

ʤʝʪʦʜʦʤ, ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤ CANOCO 4.5 [5]. 

ʇʨʦʜʨʦʤʫʩ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚ 
ʂʣʘʩʩ TrifolioïGeranietea sanguinei Th. M¿ller 1962 

ʇʦʨʷʜʦʢ Origanetalia Th. M¿ller 1962 

ʉʦʶʟ Geranion sanguinei R. Tx. in Th. M¿ller 1962 
ɸʩʩ. Scabioso ochroleucaeïCervarietum rivinii Averinova 2010 

ɸʩʩ. Adonido vernalisïAnthericetum ramosi Averinova et Bulokhov 2010 ass. prov. 

ɸʩʩ. Trifolio alpestrisïIridetum aphyllae Averinova 2010 ass. prov. (syn. Stipo pennataeïInuletum 

hirtae Averinova et Ivenkova 2011 ass. prov.) 
ɸʩʩ. Carlino biebersteiniiïSalvietum pratensis Averinova 2010 ass. prov. 

ʉʦʶʟ Trifolion  medii Th. M¿ller 1962 

ɸʩʩ. Vicio tenuifoliaeïTrifolietum pratensis Poluyanov et Averinova 2012 
ɸʩʩ. Euphopbio subtilisïBrachypodietum pinnati (Averinova 2010) Averinova in Poluyanov et 

Averinova 2012 

ɸʩʩ. Serratulo tinctoriaeïSuccisetum pratensis Poluyanov et Averinova 2012 

ʉʦʦʙʱʝʩʪʚʦ Primula verisïAgrostis tenuis 

ʀʪʘʢ, ʚ ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʪʥʦʩʷʪ-

ʩʷ ʢ ʢʣʘʩʩʫ TrifolioïGeranietea, ʧʦʨʷʜʢʫ Origanetalia ʠ ʜʚʫʤ ʩʦʶʟʘʤ. ʉʦʶʟ Geranion sanguinei ʦʙ̡-

ʝʜʠʥʷʝʪ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʨʦʛʨʝʚʘʝʤʳʝ ʦʩʪʝʧʥʸʥʥʳʝ ʦʧʫʰʢʠ, ʯʘʩʪʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʥʘ ʩʢʣʦʥʘʭ ʩ 
ʚʳʭʦʜʘʤʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. ɽʛʦ ʜʠʘʛʥʦʩʪʠʨʫʶʪ Anemone sylvestris, Anthericum ramosum, Aster 

amellus, Cervaria rivinii , Campanula bononiensis, Cirsium pannonicum, Clematis recta, Galatella linosyris, 

Geranium sanguineum, Hypericum elegans, Inula ensifolia, I. hirta, Iris aphylla, Laserpitium latifolium, Li-
num flavum, Melampyrum cristatum, Polygonatum odoratum, Pyrethrum corymbosum, Seseli libanotis, Sta-
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chys recta, Thalictrum minus, Veronica spuria, V. teucrium, Vincetoxicum hirundinaria, Xanthoselinum al-

saticum. ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʶʟ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʪʳʨʴʤʷ ʘʩʩʦʮʠʘʮʠʷʤʠ. 

ʉʦʶʟ Trifolion  medii ʦʙʲʝʜʠʥʷʝʪ ʩʦʦʙʱʝʩʪʚʘ ʩʣʘʙʦʦʩʪʝʧʥʸʥʥʳʭ ʤʝʟʦʬʠʪʥʳʭ ʦʧʫʰʝʢ. ɼʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʡ ʙʣʦʢ ʩʦʶʟʘ ʩʦʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʫʛʦʚʳʤʠ ʤʝʟʦʬʠʪʘʤʠ, ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʤʠ ʦʪ 
ʩʦʶʟʘ Geranion sanguinei: Agrostis tenuis, Anthoxanthum odoratum, Astragalus glycyphyllos, Campanula 

patula, C. rotundifolia, Cruciata glabra, Dactylis glomerata, Festuca pratensis, F. rubra, Hieracium 

umbellatum, Lathyrus pratensis, Leontodon hispidus, Luzula multiflora, Melampyrum nemorosum, Potentilla 
erecta, Prunella vulgaris, Ranunculus acris, Rumex acetosa, Stellaria graminea, Trifolium medium, Vicia 

cracca, V. dumetorum, V. sepium, V. sylvatica. ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʶʟ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ 

ʘʩʩʦʮʠʘʮʠʷʤʠ ʠ ʦʜʥʠʤ ʙʝʟʨʘʥʛʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʥʝʧʨʷʤʦʡ ʦʨʜʠʥʘʮʠʠ ʩʠʥʪʘʢʩʦʥʦʚ ʢʣʘʩʩʘ TrifolioïGeranietea ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1. 

ʇʝʨʚʘʷ ʦʩʴ (ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ = 0,353) ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʡ ʛʨʘʜʠʝʥʪ ʚʣʘʞʥʦʩʪʠ ʠ 

ʢʘʤʝʥʠʩʪʦʩʪʠ ʩʫʙʩʪʨʘʪʘ. ʃʝʚʫʶ ʯʘʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʦʪ 0,0 ʜʦ 1,0 ʟʘʥʠʤʘʶʪ ʩʠʥʪʘʢʩʦʥʳ ʩʦʶʟʘ 

Geranion sanguinei, ʩʦʦʙʱʝʩʪʚʘ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʩʝʨʦʬʠʪʥʳʝ ʦʩʪʝʧʥʸʥʥʳʝ ʦʧʫʰʢʠ ʥʘ 
ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʤʳʭ ʩʢʣʦʥʘʭ ʩ ʚʳʭʦʜʘʤʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. ʇʨʘʚʫʶ ʯʘʩʪʴ ʦʩʠ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝ-

ʥʠʡ ʦʪ 1,5 ʜʦ 2,5 ʟʘʥʠʤʘʶʪ ʩʠʥʪʘʢʩʦʥʳ ʩʦʶʟʘ Trifolion  medii. ʆʥʠ ʦʙʲʝʜʠʥʷʶʪ ʤʝʟʦʬʠʪʥʳʝ ʦʧʫʰʢʠ 

ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʚ ʪʨʘʚʦʩʪʦʝ ʣʫʛʦʚʳʭ ʚʠʜʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤʠ ʧʦʯʚʘʤʠ ʙʝʟ 
ʚʳʭʦʜʦʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʉ ʧʦʤʦʱʴʶ ʦʨʜʠʥʘʮʠʠ ʫʪʦʯʥʝʥʦ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʘʩʩʦʮʠʘ-

ʮʠʠ EuphopbioïBrachypodietum. ʈʘʥʝʝ ʦʥʘ ʙʳʣʘ ʦʪʥʝʩʝʥʘ ʢ ʩʦʶʟʫ Geranion sanguinei [1], ʦʜʥʘʢʦ ʥʘ 

ʦʨʜʠʥʘʮʠʦʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʷʩʥʦ ʚʠʜʥʘ ʝʸ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ Trifolion  medii. 
ɺʪʦʨʘʷ ʦʩʴ (ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ = 0,172) ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʩʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,8 ʜʦ 1,6 ʨʘʩʧʦʣʦʞʝʥʳ ʩʠʥʪʘʢʩʦʥʳ, ʩʦʦʙʱʝ-

ʩʪʚʘ ʢʦʪʦʨʳʭ ʧʦʜʚʝʨʞʝʥʳ ʤʠʥʠʤʘʣʴʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ (ʠʟʨʝʜʢʘ ʚʳʢʘʰʠʚʘʶʪʩʷ ʠʣʠ 

ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʩʝʤ). ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ (ʦʪ 0,4 ʜʦ 0,8) ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʩʠʥʪʘʢʩʦʥʳ, ʬʠʪʦʮʝʥʦʟʳ ʢʦ-
ʪʦʨʳʭ ʵʧʠʟʦʜʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʝʥʦʢʦʩʥʦ-ʧʘʩʪʙʠʱʥʳʝ ʫʛʦʜʴʷ. ʅʠʞʥʝʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʦʩʠ ʟʘ-

ʥʠʤʘʝʪ ʘʩʩʦʮʠʘʮʠʷ VicioïTrifolietum. ɽʸ ʩʦʦʙʱʝʩʪʚʘ ʧʦʜʚʝʨʞʝʥʳ ʨʝʛʫʣʷʨʥʦʤʫ ʩʝʥʦʢʦʰʝʥʠʶ ʠ ʚʳʧʘ-

ʩʫ. 

 
ʈʠʩ. 1. ʆʨʜʠʥʘʮʠʷ ʩʠʥʪʘʢʩʦʥʦʚ ʢʣʘʩʩʘ TrifolioïGeranietea sanguinei ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʚʳʭ ʜʚʫʭ ʦʩʝʡ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʚʘʨʴʠʨʦʚʘʥʠʷ. ʉʠʥʪʘʢʩʦʥʳ ʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: Gs ï Geranion sanguinei, Tm ï Trifolion  medii, 1ï 

ScabiosoïCervarietum (ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ), 2 ï AdonidoïAnthericetum (ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ), 3 ï TrifolioïIridetum 

(ɹʨʷʥʩʢʘʷ ʠ ʆʨʣʦʚʩʢʘʷ ʦʙʣʘʩʪʠ), 4 ï CarlinoïSalvietum (ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ), 5 ï VicioïTrifolietum (ʂʫʨʩʢʘʷ ʦʙ-

ʣʘʩʪʴ), 6 ï EuphopbioïBrachypodietum (ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ), 7 ï SerratuloïSuccisetum (ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ), 8 ï 

ʩʦʦʙʱʝʩʪʚʦ Primula verisïAgrostis tenuis (ʆʨʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʨʜʠʥʘʮʠʠ ʩʦʦʙʱʝʩʪʚ ʩʦʶʟʘ Geranion sanguinei. ʇʝʨʚʘʷ ʦʩʴ 
(ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ = 0,544) ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʡ ʛʨʘʜʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ʠ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʧʦ ʦʩʠ ʦʙʘ ʧʦʢʘʟʘʪʝʣʷ ʚʦʟʨʘʩʪʘʶʪ. ɺʪʦʨʘʷ ʦʩʴ (ʩʦʙ-

ʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ = 0,338) ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʢʘʢ ʬʘʢʪʦʨ ʦʩʚʝʱʸʥʥʦʩʪʠ ʵʢʦʪʦʧʘ. ʆʥ ʩʚʷʟʘʥ ʩ ʙʣʠʟʦ-

ʩʪʴʶ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʦʪʙʨʘʩʳʚʘʶʱʠʭ ʥʘ ʩʦʦʙʱʝʩʪʚʘ ʪʝʥʴ ʚ ʚʝʯʝʨʥʠʝ ʠ ʫʪʨʝʥ-
ʥʠʝ ʯʘʩʳ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʩʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʬʠʪʦʮʝʥʦʟʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʛʨʘʥʠʯʘʱʠʝ ʩ ʣʝʩʦʤ, ʟʘ-

ʨʦʩʣʷʤʠ ʢʫʩʪʘʨʥʠʢʦʚ ʠʣʠ ʭʦʪʷ ʙʳ ʨʘʟʨʝʞʝʥʥʳʤʠ ʜʝʨʝʚʴʷʤʠ. ɺ ʠʭ ʪʨʘʚʦʩʪʦʝ ʜʦʤʠʥʠʨʫʶʪ ʪʠʧʠʯʥʳʝ 
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ʦʧʫʰʝʯʥʳʝ ʚʠʜʳ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʜʨʦʩʪ ʜʝʨʝʚʴʝʚ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʩʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʫʜʘʣʸʥʥʳʝ ʦʪ 

ʣʝʩʘ ʩʦʦʙʱʝʩʪʚʘ ʩʦ ʩʥʠʞʝʥʥʳʤ ʫʯʘʩʪʠʝʤ ʦʧʫʰʝʯʥʳʭ ʚʠʜʦʚ. 

 
ʈʠʩ. 2. ʆʨʜʠʥʘʮʠʷ ʩʦʦʙʱʝʩʪʚ ʩʦʶʟʘ Geranion sanguinei ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʚʳʭ ʜʚʫʭ ʦʩʝʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʘʨʴ-

ʠʨʦʚʘʥʠʷ. ʉʠʥʪʘʢʩʦʥʳ: 1ï ScabiosoïCervarietum, 2 ï AdonidoïAnthericetum, 3 ï TrifolioïIridetum, 4 ï Carlinoï
Salvietum. 

ʈʠʩ. 3 ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʦʨʜʠʥʘʮʠʠ ʩʦʦʙʱʝʩʪʚ ʩʦʶʟʘ Trifolion  medii. ʇʝʨʚʘʷ ʦʩʴ (ʩʦʙ-

ʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ = 0,445) ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʛʨʘʜʠʝʥʪ ʧʝʨʝʤʝʥʥʦʩʪʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ. ʂʨʘʡ-

ʥʝʝ ʣʝʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʥʝʡ ʟʘʥʠʤʘʶʪ ʩʦʦʙʱʝʩʪʚʘ ʘʩʩʦʮʠʘʮʠʠ EuphopbioïBrachypodietum, ʚ ʮʝʥʦʬʣʦ-

ʨʝ ʢʦʪʦʨʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʪʝʧʥʳʝ ʚʠʜʳ ʩʦʯʝʪʘʶʪʩʷ ʩ ʚʣʘʞʥʦʣʫʛʦʚʳʤʠ. ɺ ʢʨʘʡʥʝʡ ʧʨʘʚʦʡ ʯʘʩʪʠ 
ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʬʠʪʦʮʝʥʦʟʳ ʙʝʟʨʘʥʛʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Primula verisïAgrostis tenuis ʩ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴ-

ʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ɺʪʦʨʘʷ ʦʩʴ (ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ = 0,257) ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ. ʅʠʞʥʶʶ ʯʘʩʪʴ ʜʠʘʛʨʘʤʤʳ ʟʘʥʠʤʘʶʪ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʘ ʚ 
ʢʨʘʡʥʝʤ ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ ʥʘʭʦʜʷʪʩʷ ʬʠʪʦʮʝʥʦʟʳ, ʥʝ ʠʩʧʳʪʳʚʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ.  

ʀʟ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 1) ɻʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʦʦʙ-

ʱʝʩʪʚ ʥʘ ʫʨʦʚʥʝ ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ ʚʣʘʞʥʦʩʪʴ, ʢʘʤʝʥʠʩʪʦʩʪʴ ʩʫʙʩʪʨʘʪʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ. 2) ʇʨʠ 
ʘʥʘʣʠʟʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ ʩʦʦʙʱʝʩʪʚ ʥʘ ʫʨʦʚʥʝ ʩʦʶʟʦʚ ʵʪʠ ʬʘʢʪʦʨʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʸ ʟʥʘʯʝʥʠʝ, 

ʥʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʦʩʚʝʱʸʥʥʦʩʪʴ ʠ ʧʝʨʝʤʝʥʥʦʩʪʴ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. 3) ʆʨʜʠʥʘʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʫ ʩʠʥʪʘʢʩʦʥʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ ɹʨʘʫʥ-ɹʣʘʥʢʝ. 

 
ʈʠʩ. 3. ʆʨʜʠʥʘʮʠʷ ʩʦʦʙʱʝʩʪʚ ʩʦʶʟʘ Trifolion  medii ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʚʳʭ ʜʚʫʭ ʦʩʝʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʘʨʴʠʨʦ-
ʚʘʥʠʷ. ʉʠʥʪʘʢʩʦʥʳ: 1 ï VicioïTrifolietum, 2 ï EuphopbioïBrachypodietum, 3 ï SerratuloïSuccisetum, 4 ï ʩʦʦʙʱʝ-

ʩʪʚʦ Primula verisïAgrostis tenuis. 
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The article presents the results of the ordinational analysis of the ecological factors leading to the communities of the 

class TrifolioïGeranietea sanguinei in the north-western and central parts of the Middle-Russian Upland. 

The key words: TrifolioïGeranietea sanguinei, the fringe communities, indirect ordination, Middle-Russian Upland. 
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ɽ.ɸ. ɸʚʝʨʠʥʦʚʘ 
 

ɺ ʩʪʘʪʴʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʥʪʘʢʩʦʥʦʤʠʷ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʟʘʧʦʚʝʜʥʠʢʘ ɻʘʣʠʯʴʷ ʛʦʨʘ (ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ). ɼʘʥʘ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʫʛʦʚʳʝ ʩʪʝʧʠ, FestucoïBrometea, ʩʠʥʪʘʢʩʦʥʦʤʠʷ, ʘʩʩʦʮʠʘʮʠʷ, ʟʘʧʦʚʝʜʥʠʢ ɻʘʣʠʯʴʷ ʛʦʨʘ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʦʣʦʜʳʭ 

ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ ʄʂ-2019.2011.4 
 

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʚ 1882 ʛ. ɼ. ʀ. ʃʠʪʚʠʥʦʚʳʤ ʠ ɺ. ʗ. ʎʠʥʛʝʨʦʤ ʫʨʦʯʠʱʘ ɻʘʣʠʯʴʷ ʛʦʨʘ ʤʥʦʛʠʝ 

ʫʯʸʥʳʝ-ʙʦʪʘʥʠʢʠ ʦʙʨʘʪʠʣʠ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʦʪ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʦʟʜʥʝʝ 

ʥʝʧʦʜʘʣʸʢʫ ʙʳʣʠ ʦʪʢʨʳʪʳ ʠ ʜʨʫʛʠʝ ʠʥʪʝʨʝʩʥʝʡʰʠʝ ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʚʢʣʶ-
ʯʸʥʥʳʝ ʚ 1969 ʛ. ʚ ʩʦʩʪʘʚ ʟʘʧʦʚʝʜʥʠʢʘ ɻʘʣʠʯʴʷ ʛʦʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʥʘʩʯʠʪʳʚʘʝʪ 6 ʫʯʘʩʪʢʦʚ. 

ʇʦ ʬʣʦʨʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʢʦʧʣʝʥʘ ʙʦʛʘʪʝʡʰʘʷ ʣʠʪʝʨʘʪʫʨʘ [1ï10; ʠ ʜʨ.]. ʈʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴ ʠʟʫʯʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʦʟʠʮʠʡ ʜʦʤʠʥʘʥʪʥʦʛʦ ʧʦʜʭʦʜʘ [6ï9], ʭʦʪʷ ʥʘ ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ (ʄʦ-
ʨʦʟʦʚʦʡ ʛʦʨʝ) ʧʨʦʚʦʜʠʣʘʩʴ ʠ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʠʪʦʮʝʥʦʟʦʚ [10]. ʂ ʩʦʞʘʣʝ-

ʥʠʶ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʘ, ʩʦʜʝʨʞʘʱʠʭ ʧʝʨʝʯʠʩʣʝʥʠʝ 

ʥʘʟʚʘʥʠʡ ʘʩʩʦʮʠʘʮʠʡ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʘʣʠʯʴʝʡ 
ʛʦʨʳ ʫʩʪʘʥʦʚʣʝʥ ʘʙʩʦʣʶʪʥʦ ʟʘʧʦʚʝʜʥʳʡ ʨʝʞʠʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʟʘʨʘʩʪʘʥʠʶ ʩʪʝʧʝʡ ʢʫʩʪʘʨʥʠʢʘʤʠ 

ʧʦ ʟʘʢʦʥʘʤ ʨʝʟʝʨʚʘʪʥʦʡ ʩʫʢʮʝʩʩʠʠ. 

ɺ 2011 ʛ. ʚ ʨʘʤʢʘʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʘʧʦʚʝʜʥʠʢʘ ɻʘʣʠʯʴʷ ʛʦʨʘ ʥʘʤʠ ʚʳʧʦʣʥʝʥʦ 

50 ʧʦʣʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 100 ʤ
2
. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʬʠʪʦʮʝʥʦʟʦʚ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ɹʨʘʫʥ-ɹʣʘʥʢʝ [15]. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʙʣʦʢʠ ʥʦʚʳʭ ʩʠʥʪʘʢʩʦʥʦʚ 

ʚʳʷʚʣʷʣʠʩʴ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʩʦʩʝʜʥʠʭ ʦʙʣʘʩʪʝʡ [11ï13]. ʅʘʟʚʘʥʠʷ 

ʩʠʥʪʘʢʩʦʥʦʚ ʜʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʜʝʢʩʦʤ ʬʠʪʦʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ [14]. ʅʘʨʷʜʫ ʩ 
ʢʣʘʩʩʠʯʝʩʢʠʤ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ, ʧʨʠʤʝʥʷʣʩʷ ʜʝʜʫʢʪʠʚʥʳʡ ʤʝʪʦʜ [16]. ʅʠʞʝ ʜʘʸʪʩʷ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ. ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʦʦʙʱʝʩʪʚ ʧʨʠʚʝʜʸʥ ʚ ʩʦʢʨʘʱʸʥ-

ʥʦʡ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

ʇʨʦʜʨʦʤʫʩ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ 
ʂʣʘʩʩ FestucoïBrometea Br.-Bl. et R. Tx. in Br.-Bl. 1949 

ʇʦʨʷʜʦʢ Festucetalia valesiacae Br.-Bl. et R. Tx. ex Br.-Bl. 1949 

ʉʦʶʟ Festucion valesiacae Klika 1931 
ʇʦʜʩʦʶʟ Bupleuro falcatiïGypsophilenion altissimae Averinova 2005 

ɸʩʩ. Diantho andrzejowskianiïSpiraeetum litwinowii ass. nov. prov. 

mailto:elena_averi@mail.ru
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ʉʫʙʘʩʩ. D. a.ïS. l. asperuletosum cynanchicae subass. nov. prov. 

ʉʫʙʘʩʩ. D. a.ïS. l. typicum subass. nov. prov. 

ʉʫʙʘʩʩ. D. a.ïS. l. inops subass. nov. prov. 

ɼʝʨʠʚʘʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ Arrhenatherum elatius [Festuco-Brometea] 
ɸʩʩ. Allio paniculatiïGypsophiletum altissimae ass. nov. prov. 

Cʫʙʘʩʩ. A. p.ïG. a. onosmetosum simplicissimae subass. nov. prov. 

ɺʘʨʠʘʥʪʳ Artemisia sericea, typica 

Cʫʙʘʩʩ. A. p.ïG. a. geranietosum sanguinei subass. nov. prov. 

Cʦʦʙʱʝʩʪʚʦ Stipa pulcherrima 

Cʦʦʙʱʝʩʪʚʦ Hieracium virosumïVincetoxicum hirundinaria 

ɸʩʩʦʮʠʘʮʠʷ Diantho andrzejowskianiïSpiraeetum litwinowii ass. nov. prov. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠ-

ʜ :r Spiraea litwinowii (dom.), Potentilla pimpinelloides, Dianthus andrzejowskianus, Salvia tesquicola, Seseli 

libanotis, Androsace septentrionalis, Clematis integrifolia. ɸʩʩʦʮʠʘʮʠʶ ʦʪʣʠʯʘʝʪ ʚʳʩʦʢʘʷ ʤʦʟʘʠʯʥʦʩʪʴ. 

ɼʦʚʦʣʴʥʦ ʯʸʪʢʦ ʚʳʜʝʣʷʶʪʩʷ 3 ʦʩʥʦʚʥʳʝ ʬʘʮʠʠ ï ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Spiraea litwinowii, Stipa pennata ʠ 
Elytrigia intermedia, ʧʨʠʯʸʤ ʧʦʩʣʝʜʥʷʷ ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ. ʀʥʦʛʜʘ ʵʪʠ 3 ʚʠʜʘ ʜʝʣʷʪ ʛʦʩʧʦʜ-

ʩʪʚʦ ʚ ʩʦʦʙʱʝʩʪʚʘʭ. ʏʘʩʪʦ ʚ ʪʨʘʚʦʩʪʦʝ ʙʳʚʘʝʪ ʚʳʨʘʞʝʥ ʧʦʜʲʷʨʫʩ ʠʟ Fragaria viridis, ʨʝʞʝ ʠʟ Potentilla 

arenaria ʠ Carex humilis. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʦʩʪʦʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 5 ʜʦ 80 % (ʩʨʝʜʥʝʝ ï 35 
%) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʚʠʪʠʷ ʢʫʩʪʘʨʥʠʢʦʚ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʪʨʘʚ ʥʘ ʫʨʦʚʥʝ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩ-

ʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 20 ʜʦ 25 ʩʤ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʠʟ Spiraea litwinowii ʠ 

Chamaecytisus ruthenicus ʚʳʩʦʪʦʡ 30ï90 ʩʤ ʧʦʢʨʳʚʘʝʪ ʦʪ 5 ʜʦ 60 % ʧʦʯʚʳ. ʄʦʭʦʚʳʡ ʷʨʫʩ ʙʳʣ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥ ʧʦʞʘʨʦʤ 2010 ʛʦʜʘ, ʧʦʵʪʦʤʫ ʝʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʦʢʨʳʪʠʝ ʥʝ 

ʧʦʜʜʘʚʘʣʠʩʴ ʦʧʨʝʜʝʣʝʥʠʶ. ʃʠʰʴ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʩʦʭʨʘʥʠʣʠʩʴ ʦʩʪʘʪʢʠ Abietinella abietina, ʧʦʟ-

ʚʦʣʷʶʱʠʝ ʧʨʝʜʧʦʣʦʞʠʪʴ ʝʸ ʚʳʩʦʢʦʝ ʦʙʠʣʠʝ. ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 33 ʜʦ 63 

ʚʠʜʦʚ ʥʘ 100 ʤ
2
 (ʚ ʩʨʝʜʥʝʤ 48). ʉʦʦʙʱʝʩʪʚʘ ʦʧʠʩʘʥʳ ʚ ʫʨʦʯʠʱʝ ʄʦʨʦʟʦʚʘ ʛʦʨʘ, ʛʜʝ ʟʘʥʠʤʘʶʪ ʧʦʣʦʛʠʡ 

(1ï3ę) ʧʨʠʜʦʣʠʥʥʳʡ ʩʢʣʦʥ, ʘ ʪʘʢʞʝ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʩʢʣʦʥʘ ʜʦʣʠʥʳ ɼʦʥʘ ʢʨʫʪʠʟʥʦʡ 20ï30ę ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʇʦʯʚʳ ï ʚʳʱʝʣʦʯʝʥʥʳʝ ʯʝʨʥʦʟʸʤʳ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʠʟʚʝʩʪ-

ʥʷʢʦʚʦʛʦ ʱʝʙʥʷ. ɸʩʩʦʮʠʘʮʠʷ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ 3 ʩʫʙʘʩʩʦʮʠʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ 
ʨʷʜ ʩʤʝʥʳ ʩʪʝʧʝʡ ʟʘʨʦʩʣʷʤʠ ʩʪʝʧʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʭʦʜʝ ʨʝʟʝʨʚʘʪʥʦʡ ʩʫʢʮʝʩʩʠʠ. 

ʉʫʙʘʩʩʦʮʠʘʮʠʶ D. a.ïS. l. asperuletosum cynanchicae subass. nov. prov. ʜʠʘʛʥʦʩʪʠʨʫʶʪ Asper-

ula cynanchica, Trinia multicaulis, Koeleria cristata, Potentilla arenaria, Alyssum gmelinii, Stipa capillata, 

Phleum phleoides. ʆʥʘ ʦʙʲʝʜʠʥʷʝʪ ʩʦʦʙʱʝʩʪʚʘ ʩ ʥʘʠʙʦʣʴʰʠʤ ʫʯʘʩʪʠʝʤ ʩʪʝʧʥʳʭ ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʸʥ-
ʥʳʝ ʥʘ ʤʠʢʨʦʧʦʚʳʰʝʥʠʷʭ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʣʠʙʦ ʥʝ ʚʳʨʘʞʝʥ, ʣʠʙʦ ʨʘʟʚʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦ ï 

ʧʦʢʨʳʚʘʝʪ ʦʪ 5 ʜʦ 30 % ʧʦʯʚʳ. ʃʠʰʴ ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ ʝʛʦ ʧʦʢʨʳʪʠʝ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 60 %. ʕʪʠ ʬʠʪʦʮʝ-

ʥʦʟʳ ʦʪʣʠʯʘʶʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ: ʥʘ 100 ʤ
2 
ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ 48 ʜʦ 63 

ʚʠʜʦʚ (ʚ ʩʨʝʜʥʝʤ 56). ʉʦʦʙʱʝʩʪʚʘ ʩʫʙʘʩʩʦʮʠʘʮʠʠ D. a.ïS. l. typicum subass. nov. prov. ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 

ʧʦʥʠʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʨʘʟʚʠʪ ʥʝ ʚʩʝʛʜʘ, ʥʦ ʤʝʩʪʘʤʠ 

ʧʦʢʨʳʚʘʝʪ ʦʪ 20 ʜʦ 60 % ʧʦʯʚʳ. ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʬʠʪʦʮʝʥʦʟʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 40 ʜʦ 53 
ʚʠʜʦʚ ʥʘ 100 ʤ

2 
(ʚ ʩʨʝʜʥʝʤ 48). ʉʫʙʘʩʩʦʮʠʘʮʠʷ D. a.ïS. l. inops subass. nov. prov. ʦʙʲʝʜʠʥʷʝʪ ʩʦʦʙʱʝ-

ʩʪʚʘ ʩ ʦʙʝʜʥʸʥʥʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ, ʧʝʨʝʭʦʜʥʳʝ ʤʝʞʜʫ ʣʫʛʦʚʦʡ ʩʪʝʧʴʶ ʠ ʟʘʨʦʩʣʷʤʠ ʩʪʝʧʥʳʭ ʢʫʩʪʘʨ-

ʥʠʢʦʚ. ʅʘ 100 ʤ
2 
ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ 33 ʜʦ 42 ʚʠʜʦʚ (ʚ ʩʨʝʜʥʝʤ 37). ʇʦʢʨʳʪʠʝ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʩʦʩʪʘʚ-

ʣʷʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʬʠʪʦʮʝʥʦʟʦʚ 60 %. ʉʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ ʩʦʤʥʝʥʠʡ ʥʝ ʚʳ-
ʟʳʚʘʝʪ, ʪʘʢ ʢʘʢ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʝʧʥʳʝ ʚʠʜʳ ʢʣʘʩʩʘ FestucoïBrometea. ʄʳ ʥʝ 

ʤʦʞʝʤ ʧʨʠʥʷʪʴ ʪʦʯʢʫ ʟʨʝʥʠʷ ɸ. ʗ. ɻʨʠʛʦʨʴʝʚʩʢʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ [10], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚʩʝ ʪʨʘʚʷʥʳʝ 

ʬʠʪʦʮʝʥʦʟʳ ʄʦʨʦʟʦʚʦʡ ʛʦʨʳ ʦʪʥʝʩʝʥʳ ʢ ʦʩʪʝʧʥʸʥʥʳʤ ʣʫʛʘʤ ʧʦʨʷʜʢʘ Galietalia veri. ɺ ʩʦʩʪʘʚʝ ʦʧʠʩʘʥ-
ʥʳʭ ʩʦʦʙʱʝʩʪʚ ʣʫʛʦʚʳʝ ʤʝʟʦʬʠʪʳ ʢʣʘʩʩʘ MolinioïArrhenatheretea ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɼʝʨʠʚʘʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ Arrhenatherum elatius [FestucoïBrometea] ʦʙʲʝʜʠʥʷʝʪ ʟʘʣʝʞʠ, ʠʟʲ-

ʷʪʳʝ ʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 50-ʭ ʛʦʜʘʭ 20 ʚʝʢʘ. ʆʧʦʟʥʘʸʪʩʷ ʧʦ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʨʘʡʛʨʘʩʘ, ʨʘʩʧʨʦʩʪʨʘ-
ʥʠʚʰʝʛʦʩʷ ʠʟ ʧʦʩʝʚʦʚ ʪʨʘʚʦʩʤʝʩʝʡ, ʠ ʙʣʦʢʫ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʢʣʘʩʩʘ FestucoïBrometea. ʀʟ ʥʠʭ 

ʩ ʚʳʩʦʢʠʤ ʦʙʠʣʠʝʤ ʚʩʪʨʝʯʘʶʪʩʷ Fragaria viridis, Galium verum, Centaurea scabiosa, Medicago falcata. 

ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʦʩʪʦʷ ʩʦʩʪʘʚʣʷʝʪ 50ï55 % ʧʨʠ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ 15ï25 ʩʤ. ɻʝʥʝʨʘʪʠʚʥʳʝ 

ʧʦʙʝʛʠ ʨʘʡʛʨʘʩʘ ʜʦʩʪʠʛʘʶʪ 100ï120 ʩʤ. ʄʦʭʦʚʳʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩʳ ʥʝ ʨʘʟʚʠʪʳ. ʉʦʦʙʱʝʩʪʚʦ 
ʟʘʥʠʤʘʝʪ ʨʦʚʥʳʝ ʫʯʘʩʪʢʠ ʧʣʘʢʦʨʘ, ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʧʨʠʜʦʣʠʥʥʦʤʫ ʩʢʣʦʥʫ. ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʥʘʩʳ-

ʱʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 55ï57 ʚʠʜʦʚ ʥʘ 100 ʤ
2
.  

ɸʩʩʦʮʠʘʮʠʷ Allio  paniculatiïGypsophiletum altissimae ass. nov. prov. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ: 
Allium paniculatum, Galium octonarium, Euphorbia sareptana, Inula hirta, Amygdalus nana. ʉʦʦʙʱʝʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʢʘʣʴʮʝʬʠʪʥʳʡ ʚʘʨʠʘʥʪ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ. ʆʩʥʦʚʥʳʤʠ ʬʦʥʦʚʳ-

ʤʠ ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ Gypsophila altissima ʠ Carex humilis. ʄʝʩʪʘʤʠ ʦʪʤʝʯʘʣʩʷ ʙʝʣʦ-ʨʦʟʦʚʳʡ ʘʩʧʝʢʪ 
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Allium paniculatum. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʦʩʪʦʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 15 ʜʦ 60 % (ʩʨʝʜʥʝʝ ï 35 %) 

ʧʨʠ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ ʦʪ 7 ʜʦ 70 ʩʤ. ʀʥʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʠʟ Spiraea litwinowii ʩ 

ʧʦʢʨʳʪʠʝʤ 10ï20 %. ʄʦʭʦʚʳʡ ʷʨʫʩ ʥʝ ʚʳʨʘʞʝʥ. ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 48 ʜʦ 

63 ʚʠʜʦʚ ʥʘ 100 ʤ
2
 (ʚ ʩʨʝʜʥʝʤ 55). ʉʦʦʙʱʝʩʪʚʘ ʟʘʥʠʤʘʶʪ ʚʝʨʭʥʶʶ ʠ ʩʨʝʜʥʶʶ ʯʘʩʪʠ ʩʢʣʦʥʘ ʙʘʣʢʠ 

ʉʫʭʘʷ ʃʫʙʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʚʦʩʪʦʯʥʫʶ ʢʨʫʪʠʟʥʦʡ ʦʪ 7 ʜʦ 35ę (ʫʨʦʯʠʱʝ 

ɹʳʢʦʚʘ ʰʝʷ). ʉʫʙʩʪʨʘʪ ï ʩʠʣʴʥʦ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʯʝʨʥʦʟʸʤʥʳʝ ʧʦʯʚʳ ʩ ʦʙʥʘʞʝʥʠʷʤʠ ʠʟʚʝʩʪʥʷʢʘ (ʱʝ-

ʙʝʥʴ ʠ ʛʣʳʙʳ), ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʦʪ 2 ʜʦ 50 % ʧʦʚʝʨʭʥʦʩʪʠ. ɸʩʩʦʮʠʘʮʠʷ ʚʢʣʶʯʘʝʪ 2 ʩʫʙʘʩʩʦʮʠʘʮʠʠ. 
ʉʦʢʨʘʱʸʥʥʘʷ ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʘʙʣʠʮʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ
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ʊʘʙʣʠʯʥʳʡ ˉ ʦʧʠʩʘʥʠʷ  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

ʕʢʩʧʦʟʠʮʠʷ ʟ ʶʟ ʟ ʟ ʟ ʟ ʟ ʟ ʟ ʟ ʟ ʟ ʟ ʟ ʟ ʩʟ ʟ ʟ ʟ ʟ ʟ ʟ - - ʚ ʶʚ ʚ ʶʚ ʶʚ ʶʚ ʶʚ ʚ ʶʚ ʶʚ ʶʚ ʶʚ ʶʚ ʶʚ ʶʟ  ʁ  ʁ  ʁ

ʂʨʫʪʠʟʥʘ, ʛʨʘʜ. 2 20 2 3 3 3 25 3 3 3 3 3 1 1 30 4 3 3 30 3 3 3 - - 7 20 10 20 7 20 20 35 30 10 30 20 25 25 5 25 40 15 

ʆʇʇ ʢʫʩʪʘʨ. ʷʨʫʩʘ, % - - 5 60 5 - 20 30 20 20 45 60 - - - 50 60 50 40 60 60 60 - - - 10 20 - - - - - - - - - - - - - - - 

ʆʇʇ ʪʨʘʚʦʩʪʦʷ, % 50 30 65 7 50 50 50 40 50 45 5 15 45 80 50 40 5 5 10 10 10 5 55 50 30 50 25 20 15 50 50 30 60 30 20 40 40 30 40 50 40 40 

ʆʇʇ ʤʭʦʚ, % - - - - 1 80 - 90 80 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

ʉʨʝʜ. ʚʳʩ. ʪʨʘʚʦʩʪʦʷ, ʩʤ 10 7 30 ? 20 20 25 20 3 30 ? ? 25 40 20 25 ? ? ? ? ? ? 15 25 10 20 10 10 7 20 20 15 20 70 10 20 30 10 15 20 30 25 

ʏʠʩʣʦ ʚʠʜʦʚ 48 56 61 53 54 50 63 61 54 53 51 44 46 40 53 38 36 35 42 35 36 33 57 55 63 51 58 52 61 54 51 49 48 55 58 58 56 54 52 35 36 35 a b c e 

ɼ. ʚ. ʘʩʩ. Diantho andrzejowskianiïSpiraeetum litwinowii 

Spiraea litwinowii + + 1 4 1 + 2 2 1 2 3 4 + + r r 2 3 3 4 4 4 . . + 2 2 + r . + + r . r + . . . . . . V V V V 

Salvia tesquicola + + + + + + + + + r r + + 1 1 r + + r + r + . . . . . . . . . . . . . . . . . . . . V V V . 

Seseli libanotis + r + + + + + + + + + + + + + + + . + r + r . . r . + . r + + . . . r . . . r r r r V V V III  

Dianthus andrzejowskianus + . + r + + r + r + + + + r r r + . . . r r r r . . . . . . . . . . . . . . . . . . V V III  . 

Androsace septentrionalis + . + + + . + + + + + + . . + . . . + + + . + + . . . . . . . . . . . . . . . . . . IV  IV  III  . 

Potentilla pimpinelloides r . . . . . + + + . r + . r r . + r r r . . . . . . . . . r . . . . . . . . . . . . III  IV  III  I 

Clematis integrifolia . . r . . r . r r + r r r . . . + . . r . . . . . . . . . . . . . . . . . . . . . . III  IV  II  . 

ɼ. ʚ. ʩʫʙʘʩʩ. D. a.ïS. l. asperuletosum cynanchicae 

Asperula cynanchica + + + . + + + + + . . . r . . . . . . . . . . + + . . . r . . . r r r . . . r + . + V I . III  

Stipa capillata + + + . . + + + + . . + . . . . r . . . . . . . + . + r + . . + + r . 1 + + + . . . IV  I I IV  

Koeleria cristata + r . r . r + . + + . . . . . . . . . . . . . . + + + + . + + r . . . + . r + . . . IV  I . IV  

Phleum phleoides r . r r + . . . . . . . . . . . . . . . . . . r . . . . . . . . . . . . . . . . . . III  . . . 

ɼ. ʚ. ʜʝʨʠʚʘʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Arrhenatherum elatius [FestucoïBrometea] 

Veronica teucrium . . . . . + . . . . . . . . . . . . . . . . + r . . . . . . . . . . . . . . . . . . I . . . 

Arrhenatherum elatius . . . . . . . + . . . . . + . . . . . . . . 2 2 . . . . . . . . . . . . . . . . . . I I . . 

Plantago lanceolata . r r . . . . . . . . . . . . . . . . . . . + + . . . . . . . . . . . . . . . . . . II  . . . 

Lotus corniculatus . . . . r . r . . . . . . + . r . . . . r . r r . . . . . . . . . . . . . . . . . . II  I II  . 

Tragopogon dubius . . . . . . . . . . . . . . . . . . . . . . r r . . . . . . . . . . . . . . . r . . . . . . 

Taraxacum officinale . . . . . . r . . . . . . . . . . . . . . . + + . . . . . . . . . . . . . . . . . . I . . . 

Dactylis glomerata . . . . . . . . . . . . . . . . . . . . . . r + . . . . . . . . . . . . . . . . . . . . . . 

ɼ. ʚ. ʘʩʩ. Allio paniculatiïGypsophiletum altissimae 

Allium paniculatum . . . . . . . . . . . . . . . . . . . . . . . . + + + + + + + 1 r r + + r + . . . . . . . V 

Galium octonarium . . . . . . . . . . . . . . . . . . . . . . . . + + + + + + + + + + + + + + + . . . . . . V 

Euphorbia sareptana . . . . . . . . . . . . . . . . . . . . . . . . . + + + . + + r . r r + . r . . . . . . . IV  

Inula hirta . . . . . . . . . . . . . . . . . . . . . . . . . + + + r + + . + . . + . + r . . . . . . IV  

Amygdalus nana . . . . . . . . . . . . . . . . . . . . . . . . + + . . . + + + . . . r + + r . . . . . . III  

ɼ. ʚ. ʩʫʙʘʩʩ. A. p.ïG. a. onosmetosum simplicissimae 

Onosma simplicissima . . . . . . . . . . . . . . . . . . . . . . . . + . + 1 1 . . r r + 1 . r . . . . . . . . IV  

Euphorbia subtilis . . . . . . . . . . . . . . r . . . . . . . . . r . + . r + + . . r . . . + . . . . . I . III  

Allium flavescens . . + . . . . + r . . . . . . . . . . . . . . . r . + . + . . + + r + + . . r . . . II  . . IV  

Potentilla arenaria + + . r . + + + 2 . r . . . . . . . . . . . . . + r + + + r . + r r + . . . . . . . IV  I . V 

Trinia multicaulis + r r r r r . + + . . . r . . . . . . . . . . . + r . + r . r . r + + . . . . . . . V I . IV  

Alyssum gmelinii r + r . r + r + + . . . . . r . . . . . . . . . r . . r r . r . . + . . . . . . . . V I . III  

Veronica incana . . . . . . . . . . . . . . . . . . . . . . . . + + + + + + + + + . + . . . r . . . . . . V 

Centaurea sumensis . . . . . . . . . . . . . . . . . . . . . . . . . . + + 2 r r + + + 1 . + . . . . . . . . V 

Centaurea ruthenica . . . . . . . . . . . . . . . . . . . . . . . . . 2 . + . 2 2 . 1 . r . . . . . 2 . . . . III  

Acinos arvensis . r . . + . + r r . . . . . . . + . . . . . r + . . r r r . . . . r + . + . . . . . III  . I III  

ɼ. ʚ. ʚʘʨʠʘʥʪʘ Artemisia sericea 

Galatella angustissima . . . . . . . . . . . . . . . . . . . . . . . . r r r + . r . . . . . . . . . . . . . . . III  

Artemisia sericea . . . . . . . . . . . . . . . . . . . . . . . . . + 1 + + . 1 . . . . . . . . . . . . . . III  

Hyacinthella leucophaea . + . . . . . . . . . . . . . . . . . . . . . . + . + + + . . . . . . . . . . . . . I . . II  

Campanula altaica . . . + + . . + + + + . . . . . . . . . . . . . + + + . r . . . . . . . . . . . . . III  II  . II  

Campanula sibirica . . . . . . . r . . . . . . . . . . . . . . . . r + + . r . . . r . . . . . . r . . I . . III  

ɼ. ʚ. ʩʫʙʘʩʩ. A. p.ïG. a. geranietosum sanguinei 

Anthyllis vulneraria . r . . . . r . . . . . . . + . . . . . . . . . . . + . + . . . . + + r + r . . . . II  I . II  

Geranium sanguineum . . . . . . . . . . . . . . . . . . . . . . . . r r . . . r + . . . . 1 + + . r . . . . . II  

Scutellaria supina . . . . . . . . . . . . . . . . . . . . . . . . . r . . . r . . . . . r r r . . . . . . . I 

Nepeta pannonica . . . . . . . . . . r . . . r . . . . . . . r . . . . . . . . . . . . r r r . . . . . II  . . 

Campanula rapunculoides r + . + + r + . . r + + . + 1 + + + + + + + r r + . + . . . . . . . . + r + . . . r IV  V V I 

Origanum vulgare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r . r . . . . . . . . 

Stipa pulcherrima . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . + 2 . 2 . . . . . . I 

Prunus spinosa . r . + . . . . . . + r . . r r . r r r . + . . . r . . . . . r . . . r . r . . . . II  III  IV  I 

ɼ. ʚ. ʩʦʦʙʱʝʩʪʚʘ Hieracium virosumïVincetoxicum hirundinaria  

Hieracium virosum . . . . . . 1 r . . . . . . . . . . r . r . . . r . . r . . . r . . r . . . . + 1 + II  . II  II  

Melica transsilvanica . . . r . . r r . . . . . . r . . . . . . . . . r r r . . . . . . . . . . . . r r + II  I . II  

Hylotelephium maximum . . . . . . . . . . . . . . . . . . . . . . . . . + . . . r r r . . . . . . . r r r . . . II  

ɼ. ʚ. ʧʦʜʩʦʶʟʘ Bupleuro falcatiïGypsophilenion altissimae 

Bupleurum falcatum + r + + + + + + + + r r r . . r r r r r r . . . + + + r r r r . . . . r . . r r r . V IV  V IV  

Gypsophila altissima . 1 . . . r r + + . r r r . + . . . . . . . . . 2 + 2 + + 1 2 + + 2 1 + 1 2 + + + . III  IV  . V 

Salvia verticillata . + . . . . 1 . . . . . . . 1 . . . . . . . . . . r . r r + . + . r + + + r + + + 1 II  I . IV  

Astragalus austriacus . + . . . . . + + . . . . . . . . . r . . + . . + r + + + r r r . + + . + r r . . . II  . II  V 

Jurinea arachnoidea . . . . . . . . . . . . . . . . . . . . . . . . + . + + + r r + r 1 1 . . . r . . . . . . V 

Poa compressa . r . . . . + . . . . . . . . . . . . . . . . . . r . . . r . . . . . . . . . . . . II  . . I 

Polygala sibirica . . . . . . . . . . . . . . . . . . . . . . . . . r . . . . . . . . . . . . . . . . . . . I 

ɼ. ʚ. ʩʦʶʟʘ Festucion valesiacae, ʧʦʨʷʜʢʘ Festucetalia valesiacae ʠ ʢʣʘʩʩʘ FestucoïBrometea 

Fragaria viridis 2 . 2 + 2 2 + + 1 1 + + + + + + + + + . r . 2 1 r + . . . . . r . . . . . . . + + + V V IV  II  

Medicago falcata + + + + + + + + + + + 1 + + 1 + + + 1 1 1 + . 1 + + + + + + + + + + + + + + + + + + V V V V 

Elytrigia intermedia 2 . + 1 1 1 2 2 + 2 + + + 1 2 + + + + r + + . . . + . . . + + + + + + + + + + + + 1 V V V IV  

Thalictrum minus r + + + . + + + . + + . r + + + + + . + + + . . + + + + + + + r + + . + + + + + 1 + IV  V V V 

Galium verum + + + . + + + + + 1 + 1 1 4 + + + . + + + + + 2 . . . . + . . . . + + + + + + + + + V V V II  

Veronica spicata + r + + + + + + + + + + + + r . + r + + + . + + . . . . . . . . . . . . . . + . . r V V IV  . 

Veronica jacquinii + + + + + + + + + + + + + + + r + + r + + . + r . . r . . . . r . . . + . r + . r . V V V I 
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Phlomoides tuberosa . . + + + . + + + + + r + 1 + . . r + + 1 . . . . . . . . . . . . . . r . . . . . . IV  V III  . 

Centaurea scabiosa + + + + + + + 1 + 1 + + + + + 2 + + r . . . 1 + + . r . + r . . + r + 1 + + + + + + V V III  IV  

Filipendula vulgaris + + r + + + . + + + + . + + + 2 r + . + . . . . + + + + + + + . + r + + r r 1 . . . V V III  V 

Amoria montana + . + + + + r + + + r + + + r + + + . . . . r . + + + r r + + . . . . r . r + . . . V V III  IV  

Poa angustifolia + + + + + + + + + + + + + + + + . + . . + + + + . . . + . + . . . . . . . . + . . . V V III  I 

Onobrychis arenaria + r + . + + r + + + . . + + + . . . r . . . . . r + . . . . . + . . . . . . . . . . V IV  I II  

Thymus marschallianus + + + + + + + + + + r . + + r . . r . . . . r + + . + + + + + 1 + + + + + + + 1 + 1 V V I V 

Stipa pennata r . 3 . 2 2 . + + + r + 3 . . . + . . . . r . . + + + + + + + + 1 + + + + + + . . . IV  IV  II  V 

Festuca valesiaca + + + + + + r + + + r r . . . . . . . . . . . . + . + + + . r . + + + + + . + . . . V III  . IV  

Scorzonera purpurea + . + + r r . + r + r . . r . . . . . . . . . . . r . . . . . . . + . . . . . . . . IV  III  . I 

Stachys recta . + r . . . + . . r . . . . + . . . . . . r . . . + . + + + . + + . + + r + . + + + II  II  I IV  

Scabiosa ochroleuca . + . . r . . . r . . . . . . . . . . . . . . . + . r r r . . . r r . . . . r r r + II  . . III  

Linum perenne . . r . . r r . . . . . r . . r . . . . . . r + r . r . . . . r . + . . + r . . . . II  I I II  

Carex humilis . 2 . . . . 1 . . . r . . . + . . . r . . . . . 2 1 + + 2 1 2 2 2 2 + 2 + 2 2 2 . 2 II  II  I V 

Eremogone micradenia . r . + . . . + . . + r . . . . . . . . . . . . + + + + + + + + + + + + + + . . . . II  II  . V 

Adonis vernalis . . . . . . . . . . . . . . . . . . . . . . . . . + r . + + + . + r + + r + . . . . . . . IV  

Salvia pratensis . . . r . . . . . . . . . . . . . . . . . . + . r + r . r + + . . . . + . r + . . r I . . III  

Seseli annuum . . . . . . . . . . . . . . . . . . . . . . + + . . . r r r r . r . r r . . r . . . . . . III  

Viola ambigua . . . . . . . . . . . . . . . . . . . . . r . . + . + . + . . . r . + r . . r + r . . . I III  

Allium inaequale . . . . . . . . . . . . . . . . . . . . . . . . . . . . r . . + + + + . . . . . . . . . . III  

ɼ. ʚ. ʢʣʘʩʩʘ TrifolioïGeranietea sanguinei 

Vincetoxicum hirundinaria . r r . . . + . . . . . r . r . . . + . . . . . r + + + + + + + r + + + + + r 1 1 + II  II  I V 

Securigera varia + r . . . . . + . . . . . + + . . . . . . . r . + . . . + + + + + r + + + + + + + + II  II  . IV  

Anthericum ramosum . . . . . . . . . . . . . . . . . . . . . . . . + 1 r 1 + + + r 2 + + r r r r . r . . . . V 

Aster amellus . . . . . . . . . . . . . . . . . . . . . . . . . + r . . + + + + . r + r + + . . . . . . IV  

Galium tinctorium . . . . . + . . . . . . . . . . . . . . . . . . + + + + + + + . + + . + . + . . + . I . . V 

Xanthoselinum alsaticum . . + + . . . . . . . . . . . . . . . . . . . . r . + r . . . r . . r . . . r . . . II  . . III  

Iris aphylla . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . r + r . r . . . r . . . II  

ɼ. ʚ. ʢʣʘʩʩʦʚ Stellarietea mediae ʠ Artemisietea vulgaris 

Euphorbia virgata + + + + + + + . + + . + + + + + + + + + + + + + + . . . . r r r . + + . + + r + + + V V V III  

Lactuca serriola . + r . . . + . r r + . r r r + + r + + + + r + r r r r r . . . r r r r r r . . r . III  V V IV  

Convolvulus arvensis . r r . . . + . . . . . + . + . . . + . . . + + . + . . . . . . . . + + . + + . . . II  II  I I 

Stachys annua . + . . . . r . r . . r . . + r r r r . r r . + . . . . . . . r . . . . . . . . . . II  II  V I 

Camelina microcarpa . r . . . . r . . . r r . . . . r . r . r . . . . . . . . r . r . . . . r . . . . . II  II  III  I 

Linaria vulgaris . . . . . . r + . . . . . . r . . . + . . r + r . . . . . . . . . . . . . . . . . . II  I II  . 

Anthemis tinctoria . . . . . . . . . . . . . . r . . . . . . . + r r . r . . r r . r r . r r . . . r . . I . III  

ʇʨʦʯʠʝ ʚʠʜʳ 

Verbascum lychnitis r + + r . r + + . r . r r r r . . r r r + r + + + . r r r . . . . r r + + + + + + 1 IV  V IV  III  

Asparagus officinalis . . . r r . r r . r r r . . r r r . r . r r . . r . . . . r . r . . r r . . r r . r III  IV  IV  II  

Melampyrum argyrocomum + + + + + + + + + + + + + + + + + + r + + . + + + + . + . 1 + r + + + + r + + + + + V V V V 

Chamaecytisus ruthenicus . . . 1 + . . . 2 + r + . . . 3 3 + . + . . . . + + + + . + . + . r + r . r + . . . II  III  III  IV  

Hieracium echioides + . + + + + . + . + r . . . . . . . r . r . . r . . . + + . . + + + + . + + r + + + IV  II  II  III  

Senecio jacobaea r . + . . . r . r r r r . . . . . . . . r . + + + . r . r . . . r + r . + . + . . . III  III  I III  

Allium oleraceum . r . + . + . + + r + + r . . + + r . + . . + r . . . . . . . . . . . . . . + . . . III  IV  III  . 

Erysimum hieracifolium . r . r . r r . r r + + + . r . + + + 1 . + . r . . . + . . . . . . . . r . . . . . III  V IV  I 

Agrimonia eupatoria + . r . + + . r r r + + + + + + + . . . . . + + . . . . . . . . r . . r . . . . r . IV  V II  I 

Eryngium planum + r + r r + r + + r r . r . + r r . . . r . r + . . . . . . . . . . . . . r . r . r V IV  III  . 

Allium rotundum r . r r . r . + . + . . r r + . . r . . . . . . . . . . . . . + . r . r r . r + + r III  IV  I I 

Myosotis arvensis . . . + + + . + . + . + . + . + + + + + + + + + . . . . . . . . . . . . . . . . . . III  III  V . 

Carex praecox + . . . + + + + + + . . . + . . . . . . . . + . . . . . . . . . . . . . . . . . . + IV  II  . . 

Gypsophila paniculata . . . r + r . . . . . r . r . r . r . r r . r . . . . . . . . . . . . . . . . . . . II  II  III  . 

Nonea pulla . + r r r . + . r . . . . . . . . . r . . . . + r . . . r . . . . . . . . . . r . r IV  . I I 

Campanula rotundifolia . . . r . . . . r + . . . . r + . . . . r . . . . r . + . . . . . . . . . . . . . . II  II  II  I 

Achillea millefolium + . + + + . r + . + . . . + . + r . . . . . + + . . . . . . . . . . . . . . . . . . IV  II  II  . 

Rumex thyrsiflorus . . . + + + . + . r r . r + . . . . r . . . . . . . . . . . . . . . . . . . . . . . III  IV  I . 

Knautia arvensis . . . . . . r . + . . . . + . r + r . + r r + r . . . . . . . . . . . . . . . . . . II  I V . 

Trifolium arvense . . r . . . . . . . r . . . . r r . . + r r . . . . . . . . . . . . . . . . . . . . I I IV  . 

Genista tinctoria . . + . + + . . + + . . . . . . . . . . . . . . + + + r + . + + . . r . r r r r . r III  I . IV  

Artemisia campestris . . r r . . . . . . . . . . . . . . . . . . . . . . . . r . r . r r r . r + . r r r II  . . III  

Galium boreale . . . . . . . . . . . . . . + . . . . . . . . . . + . + . + + + . + . + + + . . . . . I . III  

Abietinella abietina . . + . 1 5 . 5 5 1 . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . III  II  . . 

ʇʨʠʤʝʯʘʥʠʝ: 
1
 ï ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʸʤʘ ʧʫʙʣʠʢʘʮʠʠ ʚ ʪʘʙʣʠʮʫ ʥʝ ʚʢʣʶʯʝʥʳ ʝʜʠʥʠʯʥʦ ʚʩʪʨʝʯʝʥ-

ʥʳʝ ʚʠʜʳ. ʉʠʥʪʘʢʩʦʥʳ: a ï Diantho andrzejowskianiïSpiraeetum litwinowii asperuletosum cynanchicae, b ï D. 
a.ïS. l. typicum, c ï D. a.ïS. l. inops, d ï ʜʝʨʠʚʘʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ Arrhenatherum elatius [FestucoïBrometea], e ï 

Allio  paniculatiïGypsophiletum altissimae onosmetosum simplicissimae, f ï A. p.ïG. a. geranietosum sanguinei, g ï 
ʩʦʦʙʱʝʩʪʚʦ Stipa pulcherrima, h ï ʩʦʦʙʱʝʩʪʚʦ Hieracium virosumïVincetoxicum hirundinaria . 

 
Cʫʙʘʩʩʦʮʠʘʮʠʶ A. p.ïG. a. onosmetosum simplicissimae subass. nov. prov. ʜʠʘʛʥʦʩʪʠʨʫʶʪ On-

osma simplicissima, Euphorbia subtilis, Allium flavescens, Potentilla arenaria, Trinia multicaulis, Alyssum 
gmelinii, Veronica incana, Centaurea sumensis, C. ruthenica, Acinos arvensis. ʆʥʘ ʦʙʲʝʜʠʥʷʝʪ ʩʦʦʙʱʝ-
ʩʪʚʘ ʩ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʝʪʨʦʬʠʪʥʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʜʘʣʸʥʥʳʝ ʦʪ ʜʝʨʝʚʴʝʚ ʠ 
ʟʘʨʦʩʣʝʡ ʢʫʩʪʘʨʥʠʢʦʚ. ʅʘʨʷʜʫ ʩ Gypsophila altissima ʠ Carex humilis, ʚ ʪʨʘʚʦʩʪʦʝ ʦʙʠʣʴʥʳ Centaurea 
ruthenica ʠ Onosma simplicissima. ʄʝʩʪʘʤʠ ʟʘʤʝʪʥʳ Anthericum ramosum, Jurinea arachnoidea ʠ 
Artemisia sericea. ɺ ʩʦʩʪʘʚʝ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʚʳʜʝʣʝʥʳ ʚʘʨʠʘʥʪʳ Artemisia sericea ʠ typica. Cʫʙʘʩʩʦʮʠ-
ʘʮʠʶ A. p.ïG. a. geranietosum sanguinei subass. nov. prov. ʜʠʘʛʥʦʩʪʠʨʫʶʪ Anthyllis vulneraria, 
Geranium sanguineum, Scutellaria supina, Nepeta pannonica, Campanula rapunculoides, Origanum 
vulgare, Stipa pulcherrima, Prunus spinosa. ʕʪʠ ʩʦʦʙʱʝʩʪʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʟʘʨʦʩʣʝʡ 
ʢʫʩʪʘʨʥʠʢʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘʩʳʱʝʥʳ ʦʧʫʰʝʯʥʳʤʠ ʚʠʜʘʤʠ. ɺ ʪʨʘʚʦʩʪʦʝ ʛʦʩʧʦʜʩʪʚʫʶʪ Gypsophila 
altissima, Carex humilis ʠ ʢʦʚʳʣʠ (Stipa capillata ʠ ʦʩʦʙʝʥʥʦ Stipa pulcherrima). 

Cʦʦʙʱʝʩʪʚʦ Stipa pulcherrima ʦʧʦʟʥʘʸʪʩʷ ʧʦ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʢʦʚʳʣʷ ʢʨʘʩʠʚʝʡʰʝʛʦ. ɿʘʥʠʤʘ-
ʝʪ ʧʦʣʦʛʫʶ (5ę) ʥʠʞʥʶʶ ʯʘʩʪʴ ʩʢʣʦʥʘ ʉʫʭʦʡ ʃʫʙʥʳ ʙʝʟ ʚʳʭʦʜʦʚ ʠʟʚʝʩʪʥʷʢʘ. ʊʨʘʚʦʩʪʦʡ ʧʦʢʨʳʚʘʝʪ 40 
% ʧʦʯʚʳ ʧʨʠ ʚʳʩʦʪʝ ʥʘ ʫʨʦʚʥʝ ʣʠʩʪʴʝʚ ʢʦʚʳʣʷ 30 ʩʤ. ʅʘ 100 ʤ

2
 ʦʪʤʝʯʝʥʦ 52 ʚʠʜʘ. 

Cʦʦʙʱʝʩʪʚʦ Hieracium virosumïVincetoxicum hirundinaria  ʜʠʘʛʥʦʩʪʠʨʫʶʪ Hylotelephium 
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maximum, Melica transsilvanica, Hieracium virosum ʧʨʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʤ ʦʙʠʣʠʠ Vincetoxicum 
hirundinaria. ɿʘʤʝʪʥʘ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʨʦʣʴ Centaurea ruthenica, Elytrigia intermedia, Thalictrum mi-
nus, Thymus marschallianus, Carex humilis. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʦʩʪʦʷ ʩʦʩʪʘʚʣʷʝʪ 40ï50 % ʧʨʠ 
ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ 20ï30 ʩʤ. ʌʠʪʦʮʝʥʦʟʳ ʦʧʠʩʘʥʳ ʥʘ ʫʯʘʩʪʢʝ ʇʣʶʱʘʥʴ. ʆʥʠ ʟʘʥʠʤʘʶʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 
ʶʞʥʦʛʦ ʣʝʚʦʛʦ ʩʢʣʦʥʘ ʜʦʣʠʥʳ ʨ. ʇʣʶʱʘʥʢʘ ʢʨʫʪʠʟʥʦʡ 15ï40ę ʥʘ ʛʨʘʥʠʮʝ ʩ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʦʡ. ʇʦ-
ʢʨʳʪʠʝ ʠʟʚʝʩʪʥʷʢʦʚʦʛʦ ʱʝʙʥʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 40 %. ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʦʪʤʝʯʘʝʪʩʷ 35ï36 ʚʠʜʦʚ.  

ɸʚʪʦʨ ʩʝʨʜʝʯʥʦ ʙʣʘʛʦʜʘʨʠʪ ʜʠʨʝʢʪʦʨʘ ʟʘʧʦʚʝʜʥʠʢʘ ɻʘʣʠʯʴʷ ʛʦʨʘ ʅ. ʗ. ʉʢʦʣʴʟʥʝʚʘ ʠ ʩʪʘʨʰʝ-
ʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʊ. ɺ. ʅʝʜʦʩʝʢʠʥʫ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʪʜʝʣʴʥʫʶ ʙʣʘʛʦ-
ʜʘʨʥʦʩʪʴ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʧʨʦʬʝʩʩʦʨʫ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸ. ʗ. ɻʨʠʛʦʨʴʝʚʩʢʦʡ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ 
ʠ ʮʝʥʥʳʝ ʥʘʫʯʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ. 

 
In the article the floristic classification of the meadow steppes of the Galitschya gora Nature Reserve (Lipetzk Region) 
is done. The characteristic of the syntaxa is done. 
The key words: the meadow steppes, FestucoïBrometea, syntaxonomy, association, Galitschya gora Nature Reserve. 
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ɼɽʂʆʈɸʊʀɺʅʓɽ ʂʋʉʊɸʈʅʀʂʀ ʇɽʈʉʇɽʂʊʀɺʅʓɽ ɼʃʗ ɺɺɽɼɽʅʀʗ ɺ ʆɿɽʃɽʅɽʅʀɽ 

ɻʆʈʆɼʆɺ ʀ ʇʆʉɽʃʂʆɺ ɹʈʗʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ʄ.ɺ. ɸʚʨʘʤʝʥʢʦ 

 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʰʠʨʦʢʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʝʪ 81 ʚʠʜ ʠʟ 42 ʨʦʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ 17 
ʩʝʤʝʡʩʪʚ ʠʟ ʯʠʩʣʘ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʟ ʥʠʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ (ʥʘʠʙʦʣʝʝ ʜʝʢʦʨʘʪʠʚʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ, ʠʤʝʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ), ʧʨʝʜʩʪʘʚʣʝʥ 64 ʚʠʜʘʤʠ ʠʟ 26 ʨʦʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ 9 ʩʝʤʝʡʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʨʦʜʫʢʮʠʷ, ʦʟʝʣʝʥʠʪʝʣʴʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ, ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʘʙʠʦʪʠʯʝ-

ʩʢʠʝ ʬʘʢʪʦʨʳ. 

 

ʉʝʛʦʜʥʷ ʫʨʙʘʥʠʟʘʮʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʨʦʩʪʦʤ ʘʚʪʦʧʘʨʢʘ, ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʣʝʯʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʟʜʦʨʦʚʴʷ 
ʥʘʩʝʣʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ 

ʦʟʜʦʨʦʚʣʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʦʟʜʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʮʝʣʝ-

ʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘ-
ʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ ʢʫʩʪʘʨʥʠʢʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʚ ʦʟʝʣʝʥʠʪʝʣʴʥʦʤ ʠ ʟʘʱʠʪʥʦʤ ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 81 ʚʠʜʘʤʠ ʠʟ 42 ʨʦʜʦʚ ʠ 17 ʩʝʤʝʡʩʪʚ (ʪʘʙʣʠʮʘ 1). 
ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʧʦ ʉ. ʂ. ʏʝʨʝʧʘʥʦʚʫ [1]. ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ ʇ. ʌ. ʄʘ-

ʝʚʩʢʦʤʫ [2], ʉ. ʗ. ʉʦʢʦʣʦʚʫ [3 ï 5] ʠ ɸ. ɼ. ɹʫʣʦʭʦʚʫ [6]. 

ʊʘʙʣʠʮʘ 1 

ʇʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ ʚʠʜʦʚ ʠ ʨʦʜʦʚ ʚ ʩʝʤʝʡʩʪʚʘʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ˉ ʧ/ʧ ʉʝʤʝʡʩʪʚʘ 
ʂʦʣ-ʚʦ ʨʦ-

ʜʦʚ 

ʂʦʣ-ʚʦ ʚʠ-

ʜʦʚ 

1. Aceraceae Juss. ï ʂʣʝʥʦʚʳʝ 1 1 

2. Anacardiaceae Lindl. ï ʉʫʤʘʭʦʚʳʝ 1 1 

3. Berberidaceae Juss. ï ɹʘʨʙʘʨʠʩʦʚʳʝ 2 3 

4. Betulaceae S.F. Gray. ï ɹʝʨʝʟʦʚʳʝ 1 1 

5. Caprifoliaceae Juss. ï ɾʠʤʦʣʦʩʪʥʳʝ 4 7 

6. Celastraceae R.Br. ï ɹʝʨʝʩʢʣʝʪʦʚʳʝ 1 2 

7. Cornaceae Dumort. ï ɼʝʨʝʥʦʚʳʝ 1 2 

8. Elaeagnaceae Juss. ï ʃʦʭʦʚʳʝ 2 3 

9. Leguminosae Juss. ï ɹʦʙʦʚʳʝ 4 5 

10. Magnoliaceae Juss. ï ʄʘʛʥʦʣʠʝʚʳʝ 1 1 

11. Oleaceae Hoffmgg. et Link. ï ʄʘʩʣʠʥʥʳʝ 3 5 

12. Rhamnaceae Juss. ï ʂʨʫʰʠʥʦʚʳʝ 2 2 

13. Rosaceae Juss. ï ʈʦʟʦʮʚʝʪʥʳʝ 13 32 

14. Rutaceae Juss. ï ʈʫʪʦʚʳʝ 1 1 

15. Salicaceae Mirb. ï ʀʚʦʚʳʝ 1 4 

16. Saxifragaceae Juss. ï ʂʘʤʥʝʣʦʤʢʦʚʳʝ 3 10 

17. Vitaceae Juss. ï ɺʠʥʦʛʨʘʜʦʚʳʝ 1 1 

ɺʉɽɻʆ: 42 81 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʤʝʡʩʪʚʦ Rosaceae Juss. 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪʩʷ ʧʦʪʝʥʮʠʘʣ (ʚʠʜʳ, ʥʝ 

ʚʚʝʜʝʥʥʳʝ ʚ ʦʟʝʣʝʥʝʥʠʝ, ʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴʶ ʜʣʷ ʦʙʣʘʩʪʠ), ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ ʦʙʣʘʩʪʠ. ɺʘʞʥʦ ʪʘʢ-
ʞʝ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʠʟʫʯʝʥʠʝ ʘʙʦʨʠʛʝʥʥʦʡ ʬʣʦʨʳ, ʩ ʮʝʣʴʶ ʚʳ-

ʷʚʣʝʥʠʝ ʚʠʜʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʦʟʝʣʝʥʝʥʠʝ. 

ʇʨʠ ʧʦʜʙʦʨʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʰʠʨʦʢʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʜʝʢʦʨʘʪʠʚʥʳʭ 
ʢʫʩʪʘʨʥʠʢʦʚ ʥʘʠʙʦʣʴʰʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʥʪʨʦʜʫʢʮʠʠ: ʤʝʪʦʜ ʠʥʪʨʦʜʫʢ-

ʮʠʠ çʂʣʠʤʘʪʠʯʝʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠè, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʄʘʡʝʨʦʤ, ʤʝʪʦʜ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘ-

ʥʠʷ (ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʧʦ ʨʘʡʦʥʘʤ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʠʧʘʤ ʧʦʩʘʜʢʠ), ʨʘʟʨʘʙʦʪʘʥ-
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ʥʳʡ ɸ. ʀ. ʂʦʣʝʩʥʠʢʦʚʳʤ [7 ï 13]. ʆʜʥʘʢʦ ʦʙʦʛʘʱʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʪʘʢʠʤʠ ʚʠʜʘʤʠ-

ʠʥʪʨʦʜʫʮʝʥʪʘʤʠ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʞʝʣʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʢ ʨʝʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʧʦʚʳʰʝ-

ʥʠʶ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ. ʈʘʩʪʝʥʠʷ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʘʣʦʛʘʭ ʧʦ ʞʠʟʥʝʥ-

ʥʳʤ ʬʦʨʤʘʤ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʛʘʙʠʪʫʩʫ, ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʙʫʜʫʪ ʙʣʠʟʢʠ, ʠ ʟʘ ʩʯʝʪ ʪʘʢʠʭ ʚʠʜʦʚ ʧʨʦʙʣʝ-
ʤʫ ʚ ʨʘʡʦʥʝ ʠʥʪʨʦʜʫʢʮʠʠ ʥʝ ʨʝʰʠʪʴ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ ʠ ʜʨʫʛʠʤʠ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʚʠʜʳ, ʤʦʞʥʦ ʥʘʡʪʠ ʪʦʣʴʢʦ ʚ ʙʠʦʮʝʥʦʟʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʨʘʡʦʥʘ ʠʥʪʨʦ-

ʜʫʢʮʠʠ, ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ ʠ 
ʚʘʣʦʚʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ʊʝʧʣʦ ʠ ʚʣʘʛʘ ï ʦʩʥʦʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʣʶʙʦʛʦ ʙʠʦʮʝʥʦʟʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ ʜʝʢʦʨʘʪʠʚʥʳʭ 
ʢʫʩʪʘʨʥʠʢʦʚ [9, 10] ʥʘʤʠ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʠ ʟʘʱʠʪʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʧʦʜʦ-

ʙʨʘʥ ʘʩʩʦʨʪʠʤʝʥʪ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ (ʪʘʙʣʠʮʘ 2). ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨ-

ʥʠʢʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʧʨʝʜʩʪʘʚʣʷʝʪ 64 ʚʠʜʘ ʠʟ 26 ʨʦʜʦʚ, ʚʭʦʜʷ-

ʱʠʭ ʚ 9 ʩʝʤʝʡʩʪʚ ʠʟ ʯʠʩʣʘ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʊʘʙʣʠʮʘ 2 

ɼʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ 
ʉʝʤʝʡʩʪʚʦ ʈʦʜ ɺʠʜ 

1. Anacardiaceae Lindl. ī 
ʉʫʤʘʭʦʚʳʝ 

1. Cotinus Mill. ī ʉʢʫʤʧʠʷ 1. Cotinus coggygria Scop. ī ʉʢʫʤʧʠʷ, ɾʝʣʪʠʥʥʠʢ 

2.Berberidaceae Juss. ī 

ɹʘʨʙʘʨʠʩʦʚʳʝ 

1. Berberis L. ī ɹʘʨʙʘʨʠʩ 
1. Berberis thunbergii DC. ī ɹʘʨʙʘʨʠʩ ʊʫʥʙʝʨʛʘ 

2. B. vulgaris L. ī ɹ. ʦʙʳʢʥʦʚʝʥʥʳʡ 

2. Mahonia Nutt. ī ʄʘʛʦʥʠʷ 

3. Mahonia aquifolium (Pursch.) Nutt. ī ʄʘʛʦʥʠʷ ʧʘ-

ʜʫʙʦʣʠʩʪʥʘʷ 

4. M. repens (Lindl.) G. Don ï ʄ. ʧʦʣʟʫʯʘʷ 

3. Caprifoliaceae Juss. ī 
ɾʠʤʦʣʦʩʪʥʳʝ 

1. Lonicera L. ī ɾʠʤʦʣʦʩʪʴ 
1. Lonicera caerulea L. ī ɾʠʤʦʣʦʩʪʴ ʩʠʥʷʷ 

2. L. xylosteum L. ī ɾ. ʦʙʳʢʥʦʚʝʥʥʘʷ 

2. Sambucus L. ī ɹʫʟʠʥʘ 
3. Sambucus canadensis L. ī ɹʫʟʠʥʘ ʢʘʥʘʜʩʢʘʷ 

4. S. racemosa L. ī ɹ. ʢʠʩʪʠʩʪʘʷ 

3.Symphoricarpus Duhamel. ī 

ʉʥʝʞʥʦʷʛʦʜʥʠʢ 

5. Symphoricarpus albus (L.) Blake. ī ʉʥʝʞʥʦʷʛʦʜʥʠʢ 

ʙʝʣʳʡ 

4.Viburnum L. ī ʂʘʣʠʥʘ 

6. Viburnum lantana L. ī ʂʘʣʠʥʘ ʛʦʨʜʦʚʠʥʘ 

7. V. lentago L. ï ʂ. ʢʘʥʘʜʩʢʘʷ 

8. V.opulus L. ī ʂ. ʦʙʳʢʥʦʚʝʥʥʘʷ 

9. V. sargentii Koehne. ï ʂ. ʉʘʨʞʝʥʪʘ 

4. Celastraceae R.Br. ī 

ɹʝʨʝʩʢʣʝʪʦʚʳʝ 
1. Euonymus L. ī ɹʝʨʝ-

ʩʢʣʝʪ 

1. Euonymus europaea L. ī ɹʝʨʝʩʢʣʝʪ ʝʚʨʦʧʝʡʩʢʠʡ 

2. E. maackii Rupr. ī ɹ. ʄʘʘʢʘ 

5. Cornaceae Dumort. ī 

ɼʝʨʝʥʦʚʳʝ 
1. Cornus L. ī ɼʝʨʝʥ 

1. Cornus alba L. ï ɼʝʨʝʥ ʙʝʣʳʡ 

2. C. sanguinea L. ï ɼ. ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ 

3. C. florida L. ï ɼ. ʮʚʝʪʫʱʠʡ 

6. Elaeagnaceae Juss. ī 

ʃʦʭʦʚʳʝ 
1. Elaeagnus L. ī ʃʦʭ 

 

1. Elaeagnus angustifolia L. ī ʃʦʭ ʫʟʢʦʣʠʩʪʥʳʡ 

2. E. argentea Pursh. ï ʃ. ʩʝʨʝʙʨʠʩʪʳʡ 

7. Oleaceae Hoffmgg. et 

Link. ī ʄʘʩʣʠʥʥʳʝ 

1. Forsythia Vahl. ī ʌʦʨʟʠ-

ʮʠʷ 

1. Forsythia europaea Deg. et Bald. ī ʌʦʨʟʠʮʠʷ ʝʚʨʦ-
ʧʝʡʩʢʘʷ 

2. F. suspense (Thunb.) Vahl. ï ʌ. ʩʚʠʩʘʶʱʘʷ 

3. F. x intermedia Zab. ï ʌ. ʩʨʝʜʥʷʷ 

2. Ligustrum L. ī ɹʠʨʶʯʠʥʘ 4. Ligustrum vulgare L. ī ɹʠʨʶʯʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

3. Syringa L. ī ʉʠʨʝʥʴ 

5. Syringa amurensis Rupr. ï ʉʠʨʝʥʴ ʘʤʫʨʩʢʘʷ 

6. S. chinensis Willd. (s. vulgaris L. x persica L.) ï ʉ. 

ʢʠʪʘʡʩʢʘʷ 

7. S. josikaea Jacg. fil. ī ʉ. ʚʝʥʛʝʨʩʢʘʷ 

8. S. persica L. ï ʉ. ʧʝʨʩʠʜʩʢʘʷ 

9. S. villosa Vahl ī C. ʚʦʣʦʩʠʩʪʘʷ (ʤʦʭʥʘʪʘʷ) 

8. Rosaceae Juss. ï ʈʦʟʦ-

ʮʚʝʪʥʳʝ 

1. Amelanchier Medik. ī ʀʨʛʘ 

1. Amelanchier canadensis (L.) Medic. ī ʀʨʛʘ ʢʘʥʘʜ-

ʩʢʘʷ 

2. A. rotundifolia (Lam.) Dum. ï ʀ. ʢʨʫʛʣʦʣʠʩʪʥʘʷ 

2. Amygdalus L. ī ʄʠʥʜʘʣʴ 
3. Amygdalus nana L. ï ʄʠʥʜʘʣʴ ʥʠʟʢʠʡ, ʙʦʙʦʚʥʠʢ 

4. A. triloba (Lindl.) Ricker. ï ʄ. ʪʨʝʭʣʦʧʘʩʪʥʳʡ 

3. Aronia Med. ī ɸʨʦʥʠʷ 
5. Aronia melanocarpa (Michx.) Elliott ī ɸʨʦʥʠʷ ʯʝʨ-

ʥʦʧʣʦʜʥʘʷ 
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4. ʉhaenomeles Lindl. ī ʍʝ-
ʥʦʤʝʣʝʩ 

6. ʉhaenomeles japonica (Thunb.) Lindl. ī ʍʝʥʦʤʝʣʝʩ 
ʷʧʦʥʩʢʠʡ ʠʣʠ ʷʧʦʥʩʢʘʷ ʘʡʚʘ 

5. Cotoneaster Medik. ī ʂʠ-

ʟʠʣʴʥʠʢ 

7. Cotoneaster integerrimus Medik. ī ʂʠʟʠʣʴʥʠʢ ʮʝʣʴ-

ʥʦʢʨʘʡʥʠʡ 

8. C. lucidus Schlecht. ī ʂ. ʙʣʝʩʪʷʱʠʡ 

9. C. melanocarpus Fisch ex Blytt. ī ʂ. ʯʝʨʥʦʧʣʦʜʥʳʡ 

6. Crataegus L. ï ɹʦʷʨʳʰʥʠʢ 

10. Crataegus curvisepala Lindm. ī ɹʦʷʨʳʰʥʠʢ ʦʪʦ-

ʛʥʫʪʦʯʘʰʝʣʠʩʪʠʢʦʚʳʡ 

11. ʉr. oxyacantha L. ī ɹ. ʢʦʣʶʯʠʡ, ʠʣʠ ʦʙʳʢʥʦʚʝʥʥʳʡ 

12. Cr. sanguinea Pall. ī ɹ. ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ 

7. Physocarpus (Gambess.) 

Maxim. ī ʇʫʟʳʨʝʧʣʦʜʥʠʢ 

13. Physocarpus opulifolius (L.) Maxim. ī ʇʫʟʳʨʝ-

ʧʣʦʜʥʠʢ ʢʘʣʠʥʦʣʠʩʪʥʳʡ 

8. Rosa L. ī ʈʦʟʘ 

14. Rosa acicularis Lindl. ï ʈʦʟʘ ʠʛʣʠʩʪʘʷ 

15. R. canina L. ī ʈ. ʩʦʙʘʯʴʷ 

16. R. cinnamomea L. ī ʈ. ʢʦʨʠʯʥʘʷ 

17. R. eglanteria L. ï ʈ. ʵʛʣʘʥʪʝʨʠʷ 

18. R. rugosa Thunb. ī ʈ. ʤʦʨʱʠʥʠʩʪʘʷ 

19. R. spinosissima L. ï ʈ. ʢʦʣʶʯʝʡʰʘʷ 

9. Spiraea L. ī ʉʧʠʨʝʷ (ʊʘ-

ʚʦʣʛʘ) 

20. Spiraea crenata L. ī ʉʧʠʨʝʷ ʛʨʦʜʯʘʪʘʷ 

21. S. media Fr. Schmidt. ī ʉ. ʩʨʝʜʥʷʷ 
22. S. salicifolia L. ī ʉ. ʠʚʦʣʠʩʪʥʘʷ 

23. S. japonica L. fil. ī ʉ. ̫ ʧʦʥʩʢʘʷ 

24. S. vanhouttei (Briot.) Zab. ī ʉ. ɺʘʥʛʫʪʪʘ 

10. Sorbaria A. Br. ī ʈʷʙʠʥʥʠʢ 
25. Sorbaria sorbifolia (L.) A. Br. ī ʈʷʙʠʥʥʠʢ ʨʷʙʠʥʦ-

ʣʠʩʪʥʳʡ 

9. Saxifragaceae Juss. ī 

ʂʘʤʥʝʣʦʤʢʦʚʳʝ 

1. Hydrangea L. ī ɻʦʨʪʝʥʟʠʷ 

1. Hydrangea arborescens L. ī ɻʦʨʪʝʥʟʠʷ ʜʨʝʚʦʚʠʜʥʘʷ 

2. H. macrophulla (Thunb.) DC. ï ɻ. ʢʨʫʧʥʦʣʠʩʪʥʘʷ 

3. H. paniculata Sieb. ï ɻ. ʤʝʪʝʣʴʯʘʪʘʷ 

2. Ribes L. ī ʉʤʦʨʦʜʠʥʘ 4. Ribes aureum Pursh. ī ʉʤʦʨʦʜʠʥʘ ʟʦʣʦʪʠʩʪʘʷ 

3. Philadelphus L. ī ʏʫʙʫʰʥʠʢ 

5. Philadelphus coronarius f. Ptena Hort. ī ʏʫʙʫʰʥʠʢ ʚʝ-

ʥʝʯʥʳʡ (ʬ. ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʩ ʤʘʭʨʦʚʳʤʠ ʮʚʝʪʢʘʤʠ) 

6. Ph. coronarius f. Nana Mill. ī ʏ. ʚʝʥʝʯʥʳʡ (ʬ. ʢʦʤ-

ʧʘʢʪʥʘʷ) 

7. Ph. coronarius f. salicifolia Jacques ī ʏ. ʚʝʥʝʯʥʳʡ 

(ʬ. ʣʘʥʮʝʪʦʣʠʩʪʥʘʷ) 
8. Ph. lemoinei (Ph. microphyllus Gray x Ph. coronari-

us) īʏ. ʃʝʤʫʘʥʘ ʩ ʧʨʦʩʪʳʤʠ ʮʚʝʪʢʘʤʠ 

9. Ph. lemoine (Ph. microphyllus Gray x Ph. coronarius) 

ī ʏ. ʃʝʤʫʘʥʘ ʩ ʤʘʭʨʦʚʳʤʠ ʮʚʝʪʢʘʤʠ 

ʀʪʦʛʦ: 9 26 64 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʟʝʣʝʥʠʪʝʣʴʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ, ʢʘʢ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ 

ʧʣʘʥʝ, ʪʘʢ ʠ ʧʦ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʠʜʦʚ, ʠʭ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ, ʛʘʙʠʪʫʩʫ, ʩʨʦʢʘʤ ʮʚʝʪʝʥʠʷ 
ʠ ʪ.ʜ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʦʷʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ. ʆʜʥʘʢʦ, ʫʞʝ ʩʝʡʯʘʩ, ʚ ʛʦʨʦʜʘʭ ʠ ʧʦ-

ʩʝʣʢʘʭ ʦʙʣʘʩʪʠ ʥʘʩʘʞʜʝʥʠʷ ʫʣʠʮ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʪʨʝʙʫʶʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʦʩʦʙʠ ʜʦʩʪʠʛʣʠ ʩʫʙʩʝʥʠʣʴʥʦʛʦ ʠ ʩʝʥʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʧʦʩʪʝʧʝʥʥʫʶ ʟʘʤʝʥʫ ʨʘʩʪʝʥʠʡ. ɾʝʣʘʪʝʣʴʥʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʚʚʝʜʝʥʠʝ ʚ ʦʟʝ-

ʣʝʥʝʥʠʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ. ʕʪʦ ʨʦʜʦʚʳʝ ʢʦʤʧʣʝʢʩʳ: Berberis L., Cotoneaster Medik., Crataegus L., 

Forsythia Vahl., Lonicera L., Ligustrum L., Spiraea L., Rosa L. ʠ ʜʨʫʛʠʝ. 

ʇʨʠ ʧʦʜʙʦʨʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʰʠʨʦʢʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫ-
ʩʪʘʨʥʠʢʦʚ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʥʪʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: 1 ï ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ; 2 ï ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʠ ʤʘʪʝʨʠʘʣʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʘʭ, ʟʘʢʦʥʦʤʝʨʥʦ-
ʩʪʷʭ ʠ ʧʨʘʚʠʣʘʭ; 3 ï ʤʦʙʠʣʠʟʘʮʠʷ ʠ ʦʩʚʦʝʥʠʝ ʚʠʜʦʚ ʚ ʨʘʡʦʥʝ ʠʥʪʨʦʜʫʢʮʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʨʘʟʨʘʙʦʪʢʫ ʘʛʨʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʦʟʚʦʣʷʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʚ 
ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ: 

ʚʚʝʜʝʥʠʝʤ ʚ ʢʫʣʴʪʫʨʫ ʥʦʚʳʭ ʫʩʪʦʡʯʠʚʳʭ, ʚʳʩʦʢʦʜʝʢʦʨʘʪʠʚʥʳʭ ʚʠʜʦʚ ʠ ʚʠʜʦʚ, ʫʩʧʝʰʥʦ ʧʨʦʰʝʜʰʠʭ 

ʠʩʧʳʪʘʥʠʝ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ, ʥʦ, ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ, ʥʝ ʚʚʝʜʝʥʥʳʭ ʚ ʦʟʝʣʝʥʝʥʠʝ; 

ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʩʘʞʜʝʥʠʡ ʟʘ ʩʯʝʪ ʦʨʦʰʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʝʩ-
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ʩʠʚʥʳʭ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ. 

ʂʘʢ ʧʝʨʚʦʝ, ʪʘʢ ʠ ʚʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʦʣʞʥʳ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʣʘʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦ. 

 
The purpose of the work is detection of the perspective ornamental shrubs for introduction and their wide coming info 
culture on the territory of Bryansk region. There grow 81 species out of 42 sorts, comprising 17 families among angio-

sperms plants. The species structure of the ornamental shrubs, perspective for wide introduction (the most ornamental, 

stable, having ecological and sanitary efficiency) is represented by 64 species out of 26 sorts, comprising 9 families. 

The key words: introduction, landscaping variety, decorativeness, abiotic factors. 
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ʆɹ ʆʎɽʅʂɸʍ ʃʀʅɽʁʅʓʍ ʌʆʈʄ ʆʊ ʏʀʉɽʃ 1, ɕ(2), ɕ(4) 

 

ɺ.ɸ. ɸʥʜʨʦʩʝʥʢʦ 

 
ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʣʠʥʝʡʥʦʡ ʬʦʨʤʳ ʦʪ ʯʠʩʝʣ 1, ɕ(2), ɕ(4) ʯʝʪʳʨʝʭʢʨʘʪʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʘ. 

ɻʨʫʧʧʦʚʦʡ ʤʝʪʦʜ ʈʠʥʘ ʠ ɺʠʦʣʳ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʟʥʘʤʝʥʘʪʝʣʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʣʠʥʝʡʥʳʭ ʬʦʨʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʘʪʥʳʡ ʠʥʪʝʛʨʘʣ, ʢʨʘʪʥʳʝ ʨʷʜʳ, ʜʟʝʪʘ ï ʬʫʥʢʮʠʷ, ʣʠʥʝʡʥʳʝ ʬʦʨʤʳ. 

  

 

1. ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʟʘʜʘʯ ʪʝʦʨʠʠ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ ʯʠʩʝʣ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ ʟʥʘʯʝʥʠʡ ʜʟʝʪʘ ï ʬʫʥʢʮʠʠ ʈʠʤʘʥʘ ʚ ʮʝʣʳʭ ʪʦʯʢʘʭ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ 1882 ʛ. ʃʠʥʜʝʤʘʥʥ 

[9] ʜʦʢʘʟʘʣ, ʯʪʦ p ï  ʯʠʩʣʦ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʝ, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʜʣʷ ks 2= , NÍk  ʟʥʘʯʝʥʠʷ ʜʟʝʪʘ ï 
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ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʢʘʟʘʥʘ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʴ )2(z . 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʈʠʥʦʤ ʠ ɺʠʦʣʦʡ  [10] ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʤʝʨʳ ʠʨʨʘʮʠʦ-

ʥʘʣʴʥʦʩʪʠ )3(z  ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʛʨʫʧʧʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʛʨʘʣʘ. 

ɺ 1990 ʛ. ʆ. ʅ. ɺʘʩʠʣʝʥʢʦ [3] ʨʘʩʩʤʦʪʨʝʣ ʠʥʪʝʛʨʘʣ 
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ʢʦʪʦʨʳʡ  ʧʨʠ m = 2 ʩʦʚʧʘʜʘʝʪ ʩ  ʠʥʪʝʛʨʘʣʦʤ ɹʝʡʢʝʨʩʘ.  

ɼ. ɺ. ɺʘʩʠʣʴʝʚ [4] ʜʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ m = 4 ʠʥʪʝʛʨʘʣ (1) ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʬʦʨʤʳ ʦʪ 

ʯʠʩʝʣ 1, )2(z , )4(z , ʪ. ʝ. 

rqpI ++= )2()4( zz , (2) 

ʛʜʝ Qrqp Í,, . ɼʣʷ ʵʪʦʛʦ ʠʥʪʝʛʨʘʣʘ ʠʤ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʦʮʝʥʢʘ: 

n
ndI bz ÖÖ<ÖÖ< )4(740 4

, ʛʜʝ 407521 2 -+-= zzb , 013 23 =+- zz , []1,0Íz , 

),...,1( nÍÎÊdn= .  

ɺ 1998 ʛ. ɺ. ʅ. ʉʦʨʦʢʠʥ [6] ʚʚʝʣ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʥʪʝʛʨʘʣ ʚʠʜʘ  
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ʀʥʪʝʛʨʘʣ (3) ʨʘʚʝʥ ʠʥʪʝʛʨʘʣʫ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʨʘʥʝʝ ɹʝʡʢʝʨʩʦʤ, ʘ ʟʘʪʝʤ ɼ. ɺ. ɺʘʩʠʣʴʝʚʳʤ. 

ʕʪʦ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʉ. ʌʠʰʣʝʨʦʤ [8] ʠ ʉ. ɸ. ɿʣʦʙʠʥʳʤ [5]. 

2. ʌʦʨʤʫʣʠʨʦʚʢʘ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʛʜʝ ʚʩʝ NÍkji ba a,, , 3,2,1=i ; 4,1=j ; 2,1=k .  

ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ),min( 11
*
1 aa a= , ),max( 11

*
1 aaa = , 

),min( 32
*
2 baa = . ʀ ʧʫʩʪʴ ʜʣʷ ʠʥʪʝʛʨʘʣʘ (4) ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1) 24 a>b , 
*
1

*
12 aa -²a , 

*
12 a²a ; 2) 2411 baba +¢+ ;  

3) 11 b<a , 4322 bbba +²+ ;  4) 431122 bbbba ++=++ a . 

ʊʝʦʨʝʤʘ 1.  ɽʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ 1) ï 4), ʪʦ ʠʥʪʝʛʨʘʣ (4) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

024 )2()4( AAAI ++= zz , ʛʜʝ QAAA Í420 ,, . (5) 

ʊʝʦʨʝʤʘ 2. ʉʧʨʘʚʝʜʣʠʚʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʠʜʘ     
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*
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max ( 43 bb +  ï 1*
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*
122 --+---++--+ aaa babababa ). 
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ʊʝʦʨʝʤʘ 3. ɻʨʫʧʧʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʛʨʘʣʘ (4), ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʷʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ 
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=y , )(xG  ï ʛʘʤʤʘ  

ʬʫʥʢʮʠʷ ʕʡʣʝʨʘ, }2,1,0{)( =xj . 

ʉʣʝʜʩʪʚʠʝ 1. ʇʫʩʪʴ ʜʘʥ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ: 

na 51= , nb 81= , na 52= , nb 52= , na 94= , nb 23= , nb 84= , n32=a , n81=a .  

ʊʦʛʜʘ 701,41
~1
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¤­

n
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Q
n

é . 

ʊʝʦʨʝʤʘ 4. ɼʣʷ ʠʥʪʝʛʨʘʣʘ (4) ʩʧʨʘʚʝʜʣʠʚʘ ʩʣʝʜʫʶʱʘʷ ʦʮʝʥʢʘ 
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)())(( xdxgxfI n
 ~ 

)(non+g , ʛʜʝ )(max
4]1,0[

xf=g , ),,,()( 21 vuxxfxf = , 

0)(,0)( ²² xgxf . 

3. ʂʨʘʪʢʘʷ ʩʭʝʤʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʥʝʢʦʪʦʨʳʭ ʪʝʦʨʝʤ. 

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ 1. ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʫʪʚʝʨʞʜʝʥʠʝʤ. 

ʃʝʤʤʘ 1. ʇʫʩʪʴ )1,0(,,,, Í²+ZÍ + zcbacba .  
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sss +--++ÖÖ++-Ö ntzmtnt )1)((...)1( , ʛʜʝ ),min( can= , 

),max( cabal -+= , ),min(),max( cacam -= . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ 1. 

ʇʫʩʪʴ ʚ ʠʥʪʝʛʨʘʣʝ (4) 1,1,1,1, 11121 -=-=-=-== acbbaaxzxx . ʊʦʛʜʘ 

011 <-=- bln a , 
*
1a=n , 

*
1

*
1 a-=am , 

*
111 abal -+= , 1snt += , 01²s .  

ʇʨʠʤʝʥʠʚ ʢ ʠʥʪʝʛʨʘʣʫ (4) ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʟʣʦʞʝʥʠʷ ʠ ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʚ, ʧʦʣʫʯʘʝʤ 
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ʉʣʝʜʩʪʚʠʝ 1. ʜʦʢʘʟʘʥʦ. 

 ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ 4. 
ɺʳʯʠʩʣʠʤ ʘʩʠʤʧʪʦʪʠʢʫ ʠʥʪʝʛʨʘʣʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʃʘʧʣʘʩʘ. ʇʦʜʳʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʚ 

(4) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ 
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 (8) 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʩʜʝʣʘʝʤ ʟʘʤʝʥʫ )(xf  ~ )(ln xf . ʊʦʛʜʘ )(xr  = )(ln xf  = +11 ln xa  

++-+++-++-+ vbuaubaxbxaxb ln)1ln(ln)()1ln(ln)1ln( 3422222211  

+ )1ln()1ln()1ln( 211124 uxxxuvvb ÖÖ+----- aa . ʅʘʡʜʝʤ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʬʫʥʢʮʠʠ )(xr  ʠ ʧʨʠʨʘʚʥʷʝʤ ʠʭ ʢ ʥʫʣʶ. ʇʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ: 
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ʆʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʵʪʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ  ʪʦʯʢʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ),,,( 000
2

0
1 vuxx ʪʘʢʘʷ, ʯʪʦ 

),,,(ln 000
2

0
1 vuxxf=g . ʅʝʪʨʫʜʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʵʪʘ ʪʦʯʢʘ ʠ ʝʩʪʴ ʪʦʯʢʘ ʤʘʢʩʠʤʫʤʘ. ʊʝʤ ʩʘʤʳʤ ʤ  r

ʧʦʣʫʯʠʣʠ ʘʩʠʤʧʪʦʪʠʢʫ ʠʥʪʝʛʨʘʣʘ. 

ʊʝʦʨʝʤʘ 4. ʜʦʢʘʟʘʥʘ. 
 

The construction of linear form from numbers 1, ɕ(2), ɕ,(4) of fourfold integrals of a special kind is got in this work. 

The group method of Rhin and Viola allowed to get more exact estimation of denominators of linear form coefficients. 

The key words: Multiple integral, multiple rows, zeta function, linear forms. 
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ʃ.ʅ. ɸʥʠʱʝʥʢʦ, ɽ.ɸ. ɸʟʘʨʯʝʥʢʦʚʘ 

 
ɹʠʦʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ çɹʨʷʥʩʢʠʡ ʣʝʩè (ʅʝʨʫʩʩʦ-ɼʝʩʥʷʥʩʢʦʝ ʇʦʣʝʩʴʝ) ʥʘ 

ʦʩʥʦʚʝ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʚʠʜʦʚʳʭ, ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʰʘʡʥʠʢʦʚ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʚʠʜʦʚʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʰʘʡʥʠʢʦʚ ʧʦ ʢʚʘʨʪʘʣʘʤ, ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ, ʩʠʥʫʟʠʡ, ʥʘʢʦʧʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʜʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʳ ʟʘʧʦʚʝʜʥʠʢʘ 

ʦʮʝʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ï ʀʇ ʠ ʀɸʏ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʥʦʚʳʡ ʙʠʦʤʦʥʠʪʦʨʠʥʛ, ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʷ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʅʝ-

ʨʫʩʩʦ-ɼʝʩʥʷʥʩʢʦʝ ʇʦʣʝʩʴʝ 

 

ʃʠʭʝʥʦʠʥʜʠʢʘʮʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʵʪʘʣʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ï ʦʜʥʦ ʠʟ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚ-
ʣʝʥʠʡ ʚ ʬʦʥʦʚʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʩʨʝʜ ʦʙʠʪʘʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʢʘʢ ʚ ʣʦʢʘʣʴʥʦʤ, 

ʪʘʢ ʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ [12]. ʄʝʪʦʜ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ 

ʢʘʢ ʩʘʤʳʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦ ʚʨʝʤʝʥʠ ʫʨʦʚʝʥʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʝʝ 
ʫʩʪʦʡʯʠʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʝʩʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ: ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ, ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ, ʚʦʟ-

ʦʙʥʦʚʣʝʥʠʷ ʠ ʧʦʜʨʦʩʪʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 19 ʵʪʘʣʦʥʥʳʭ ʆʆʇʊ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʦʧʳʪʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ ʙʠʦʩʬʝʨʥʦʤ ʨʝʟʝʨʚʘʪʝ ï ʟʘʧʦʚʝʜʥʠʢʝ çɹʨʷʥʩʢʠʡ ʣʝʩè [22] ʧʨʠ ʠʥʚʝʥ-
ʪʘʨʠʟʘʮʠʠ ʣʠʭʝʥʦʬʣʦʨʳ ʠ ʦʧʠʩʘʥʠʷ ʝʸ ʙʠʦʪʦʧʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʘʤʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʣʠʭʝʥʦʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʝʨʠʦʜ ʩ 1994 ʛʦʜʘ ʚ ʫʨʙʦʵʢʦʩʠʩʪʝʤʝ, ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʰʘʡʥʠʢʦʚ, ʧʦʧʫʣʷʮʠʦʥʥʦ-
ʚʠʜʦʚʳʭ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʭʝʥʦʬʣʦʨʳ ʠ ʣʠʭʝʥʦʩʠʥʫʟʠʡ ʚ ʵʪʘʣʦʥʥʳʭ (ʬʦʥʦʚʳʭ) ʫʩʣʦ-

ʚʠʷʭ. ʇʦʧʫʣʷʮʠʦʥʥʦ-ʚʠʜʦʚʳʝ, ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʭʝʥʦʬʣʦʨʳ ʆʆʇʊ ï ʙʘʟʦʚʳʝ ʜʣʷ 

ʙʠʦʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʝʨʫʩʩʦ-ɼʝʩʥʷʥʩʢʦʛʦ ʇʦʣʝʩʴʷ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʙʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʵʪʘʣʦʥ-
ʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʣʷ ʬʦʥʦʚʦʛʦ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ. ʉʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʘʣʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʚʝʩʪʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚʠʜʦ-
ʚʦʛʦ ʩʦʩʪʘʚʘ ʣʠʭʝʥʦʬʣʦʨʳ, ʘ ʪʘʢʞʝ ʚ ʧʨʠʤʝʥʝʥʠʷ ʨʷʜʘ ʘʚʪʦʨʩʢʠʭ ʤʝʪʦʜʠʢ [18], ʦʪʩʫʪʩʪʚʠʷ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʠ ʧʨʠ ʨʘʩʯʝʪʝ ʨʷʜʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ. 

ɺ ʪʝʯʝʥʠʝ ʧʦʣʝʚʳʭ ʩʝʟʦʥʦʚ (2006-2010 ʛʛ.) ʜʝʪʘʣʴʥʦ-ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʬʣʦʨʳ ʠ ʣʠʰʘʡʥʠʢʦʚʳʭ ʩʠʥʫʟʠʡ) ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʌɻʋ ʟʘʧʦʚʝʜʥʠʢʘ 

çɹʨʷʥʩʢʠʡ ʣʝʩè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʣʠ ʚʩʝ ʢʚʘʨʪʘʣʳ ʟʘʧʦʚʝʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʧʠʩʳʚʘʣʠʩʴ ʨʘʩʪʠ-

ʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠʩʴ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɾ. ɹʨʘʫʥ-

ɹʣʘʥʢʝ (1964). ʆʧʨʝʜʝʣʷʣʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʚʠʜʦʚ ʣʠʭʝʥʦʬʣʦʨʳ ʢ ʬʦʨʦʬʠʪʘʤ. ʇʨʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʠ 
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ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʣʠʭʝʥʦʬʣʦʨʳ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ ʟʘ ʦʩʥʦʚʫ ʙʳʣʘ ʧʨʠʥʷʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɸ. ʅ. ʆʢʩʥʝʨʦʤ (1974), ʅ. ʉ. ɻʦʣʫʙʢʦʚʦʡ [7-9,14]. ʅʦʤʝʥʢʣʘ-

ʪʫʨʘ ʚʠʜʦʚ ʫʢʘʟʘʥʘ ʩʦʛʣʘʩʥʦ I-V ʚʳʧʫʩʢʘʤ çʆʧʨʝʜʝʣʠʪʝʣʷ ʣʠʰʘʡʥʠʢʦʚ ʉʉʉʈè, VI-VII ʚʳʧʫʩʢʘʤ 

çʆʧʨʝʜʝʣʠʪʝʣʷ ʣʠʰʘʡʥʠʢʦʚ ʈʦʩʩʠʠè [15, 16] ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʩʚʦʜʢʝ ʈ. ʉʘʥʪʝʩʩʦʥʘ 
[26], ʤʦʥʦʛʨʘʬʠʠ çThe Lichen Flora of Great Britain and Irelandè [27] ʠ ʩʚʦʜʢʝ ɼ. ʍʦʢʩʚʦʨʪʘ ʩ ʩʦʘʚʪ. [28].  

ɼʣʷ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʮʝʣʝʡ ʠ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʤʝʥʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʦʙʱʝʝ ʯʠʩʣʦ 

ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʢʘʞʜʦʤ ʠʟ ʢʚʘʨʪʘʣʦʚ ʆʆʇʊ, ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʚ 
ʦʧʠʩʘʥʠʠ ï ʜʣʷ ʵʧʠʬʠʪʥʳʭ ʠ ʵʧʠʛʝʡʥʳʭ (ʥʘʟʝʤʥʳʭ) ʩʠʥʫʟʠʡ, ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʘ, ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ, ʦʮʝʥʠʚʘʣʠ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʪʘʣʣʦʤʘ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʯʘʩʪʝʡ.  

ʋʩʪʘʥʘʚʣʠʚʘʣʠ ʟʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ ʬʦʥʦʚʳʭ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ: Hypogymnia physodes 
(L.) Nyl., Xanthoria parietina (L.) Th. Fr., ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʟʘʧʦʚʝʜʥʠʢʘ ʜʣʷ ʜʦʤʠ-

ʥʘʥʪʥʳʭ ʚʠʜʦʚ ʬʦʨʦʬʠʪʦʚ [5]. ɺʦ ʚʥʠʤʘʥʠʝ ʧʨʠʥʠʤʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʩʠʥʫʟʠʠ, ʩʣʦʞʝʥʥʳʝ ʬʦʥʦʚʳʤʠ 

ʚʠʜʘʤʠ, ï Hypogymnia physodes, Evernia furturacea, E.vernia mesomorpha, Usnea hirta, Xanthoria pari-

etina. ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʣʠʭʝʥʦʩʫʥʠʟʠʡ ʧʦ ʃ.ɻ. ʈʘʤʝʥʩʢʦʤʫ ʚ ʤʦʜʠʬʠʢʘʮʠʠ 
ʍ.ʍ. ʊʨʘʩʩʘ [19, 20] ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʜʚʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʘ: ʠʥʜʝʢʩ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʠ (ʀʇ) ʠ 

ʠʥʜʝʢʩ ʘʪʤʦʩʬʝʨʥʦʡ ʯʠʩʪʦʪʳ (ʀɸʏ). ʀʇ ʜʣʷ ʇʇ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ ʍ.ʍ. ʊʨʘʩʩʘ [20, 21], ʧʦ-

ʢʨʳʪʠʝ ʚʠʜʦʚ ʜʘʚʘʣʠ ʧʦ 10-ʠ ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʥʝʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 
ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʠ ʜʣʷ ʫʩʣʦʚʠʡ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ [2]. ʀɸʏ ʚʳʯʠʩʣʷʣʠ ʜʣʷ ʜʚʫʭ ʬʦʥʦʚʳʭ ʚʠʜʦʚ: 

Hypogymnia physodes, Xanthoria parietina ʧʦ ʬʦʨʤʫʣʝ De Sloover, Le Blanc [24]. 

ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ) ʚ ʩʣʦʝʚʠʱʘʭ ʣʠʰʘʡ-
ʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ Hypogymnia physodes, Evernia furturacea, E. mesomorpha, Xant-

horia parietina (ʩʤʝʰʘʥʥʳʝ ʦʙʨʘʟʮʳ ʵʧʠʬʠʪʥʳʭ ʬʦʨʤ). ʆʩʪʘʣʴʥʘʷ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 10 259-2000. ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʩʣʦʝʚʠʱʘʭ ʣʠʰʘʡʥʠʢʦʚ ʧʨʦʚʦ-

ʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ çʉʧʝʢʪʨʦʩʢʘʥ 
ʄʘʢʩè, ʊʋ 4276-001-23124704-2001 [13]. ʇʦ ʠʪʦʛʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 12 ʵʣʝʤʝʥ-

ʪʦʚ ʩʪʨʦʠʣʠʩʴ ʢʘʨʪʳ ʠʭ ʧʦʢʚʘʨʪʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ. 

ʇʦʧʫʣʷʮʠʦʥʥʳʝ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʣʝ-
ʜʫʶʱʠʝ. ʃʠʭʝʥʦʬʣʦʨʘ ʵʪʘʣʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʌɻʋ çɿʘʧʦʚʝʜʥʠʢ çɹʨʷʥʩʢʠʡ ʣʝʩè ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʢʣʶʯʘʝʪ 121 ʚʠʜ [4]. ɽʸ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʨʝʜʥʝʙʦʛʘʪʦʡ ʚ ʨʷʜʫ ʣʠʭʝʥʦʬʣʦʨ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʚ 

ʦʧʠʩʘʥʠʷʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2 (6) ʜʦ 15 (20). ʅʘʠʙʦʣʴʰʝʝ ʘʣʴʬʘ-ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʧʠʬʠʪʥʳʭ ʠ ʵʧʠʛʝʡʥʳʭ 

ʛʨʫʧʧʠʨʦʚʦʢ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʢʚʘʨʪʘʣʦʚ 66, 87, 29. ɺ 33,88 % ʢʚʘʨʪʘʣʦʚ ʚ ʦʧʠʩʘʥʠʷʭ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʪ 7 ʜʦ 10 ʚʠʜʦʚ, ʘ ʚ 50,4 % ʢʚʘʨʪʘʣʦʚ ï ʤʠʥʠʤʘʣʴʥʦʝ ʘʣʴʬʘ-ʨʘʟʥʦʦʙʨʘʟʠʝ ï ʦʪ 2 ʜʦ 

6 ʚʠʜʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʣʠʭʝʥʦʬʣʦʨʳ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʢʚʘʨʪʘʣʦʚ (ʦʪ 26 ʜʦ 50) ʚʳʷʚʣʝʥʦ ʚ 

13,22 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʚʘʨʪʘʣʦʚ. ʄʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʚʠʜʦʚ (ʦʪ 5 ʜʦ 15) ʚ ʩʦʦʙʱʝʩʪʚʘʭ, ʦʧʠʩʘʥʥʳʭ 
ʚ ʢʚʘʨʪʘʣʴʥʦʡ ʩʝʪʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 40,5% ʢʚʘʨʪʘʣʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʚ ʙʦʨʦʚʦʡ ʯʘʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʨʝʜʥʝʝ (ʦʪ 16 ʜʦ 25 ʚʠʜʦʚ) ʦʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʣʠʭʝʥʦʬʣʦʨʳ.   

ʇʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʩʫʙʩʪʨʘʪʫ ʚʠʜʳ ʣʠʭʝʥʦʬʣʦʨʳ ʨʘʟʜʝʣʠʣʠ ʥʘ 6 ʛʨʫʧʧ. ʆʙʣʠʛʘʪʥʳʝ 
ʵʧʠʢʩʠʣʳ (2 ʚʠʜʘ: Cladonia botrytes (Hagen) Willd., C. sulphurina (Michaux) Fr.). ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʳʝ 

ʵʧʠʢʩʠʣʳ (9 ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʜʚʫʭ ʩʫʙʩʪʨʘʪʘʭ, ʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʜʨʝʚʝʩʠʥʝ, 

Cladonia macilenta Hoffm. ʠ ʜʨ.) ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʳʝ ʵʧʠʬʠʪʳ (23 ʚʠʜʘ, ʩʦʙʨʘʥʥʳʝ ʩ ʜʚʫʭ ʩʫʙʩʪʨʘʪʦʚ, 

ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʢʦʨʝ: Evernia mesomorpha Nyl., Hypogymnia physodes, 
Imshaugia aleurites (Ach.) S.L.F. Meyer, Melanelia olivacea (L.) Essl., Parmelia sulcata Taylor, Physcia 

stellaris (L.) Nyl. ʠ ʜʨ.), ʇʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʭ ʵʧʠʬʠʪʦʚ ʦʪʥʦʩʠʪʩʷ rʘʢʪʠʚʥʦʤʫ ʷʜʨʫ 

ʣʠʭʝʥʦʬʣʦʨʳ ʟʘʧʦʚʝʜʥʠʢʘ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʳʝ ʵʧʠʛʝʠʜʳ (5 ʚʠʜʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 
ʥʘ ʧʦʯʚʝ ʠ ʠʥʦʛʜʘ ʧʝʨʝʭʦʜʷʱʠʝ ʥʘ ʜʨʝʚʝʩʠʥʫ: Cladonia amaurocraea (Florke) Schaerer, ʉ. arbuscula 

(Wallr.) Flot., C. crispata (Ach.) Flotow, Peltigera canina (L.) Willd. ʠ ʜʨ.). ɹʠʩʫʙʩʪʨʘʪʥʳʡ ʚʠʜ ï 

Cladonia deformis (L.) Hoffm. ʕʚʨʠʩʫʙʩʪʨʘʪʥʳʝ ʚʠʜʳ (ʚʠʜʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʜʨʝʚʝʩʠʥʝ, ʢʦʨʝ ʠ 
ʧʦʯʚʝ ï Cladonia cenotea (Ach.) Schaer., ʉ. coniocraea (Florke) Spreng., ʉ.fimbriata (L.) Fr., ʉ pyxidata 

(L.) Hoffm. ʠ ʜʨ.). ʊʘʢ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʣʠʰʘʡʥʠʢʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʥʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ, ï ʵʧʠʬʠʪʳ, ʘ ʪʘʢʞʝ ʚʠʜʳ, ʧʦʩʝʣʷʶʱʠʝʩʷ ʥʘ ʜʨʝʚʝʩʠʥʝ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʨʘʩʩʤʦʪ-

ʨʠʤ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ.  
ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʥʘ ʩʪʚʦʣʝ ʬʦʨʦʬʠʪʦʚ ʨʘʟʣʠʯʘʝʪʩʷ: ʜʣʷ Sorbus aucuparia ʦʥʦ 

ʩʦʩʪʘʚʣʷʝʪ 5,23 ʚʠʜʘ, Acer platanoides ï 8,14; Quercus robur ï 10,53; Tilia cordata ï 8,21; Alnus incana ï 

5,84; Populus nigra ï 8,69; P. tremula ï 6,21; Betula pendula ï 8,94; B. pubescens ï 7,97; Fraxinus 
excelsior ï 9,00; Pinus sylvestris L ï 7,18, Picea abies ï 4,91, Padus avium ï 6,05.  

9 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʠʤʝʶʪ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʙʦʣʝʝ 65 %. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʫʙʩʪʨʘʪʥʦʡ ʧʨʠʫʨʦ-

ʯʝʥʥʦʩʪʠ ʚʳʷʚʣʝʥ ʜʣʷ ʚʠʜʦʚ: Parmelia sulcata Tayior, Phaeophyscia ciliata (Hoffin.) Moberg., P. nigri-
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cans (Flºrke) Moberg., Physcia aipolia (Ehrh. ex Humb.) Furnr., P. stellaris (L.) Nyl., Physconia grisea 

(Lam.) Poelt, Pleurosticta acetabuium (Neck.) Tlix et Lumbsch. Kothe et Elix., Xanthoria parietina, X. pol-

ycarpa (Hoffm.) Th. Fr. ex Rieber. ʈʝʜʢʠʝ ʠʣʠ ʝʜʠʥʠʯʥʳʝ (ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʤʝʥʝʝ 8,7%) ï ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

17 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ, 8 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ï ʦʪ 8,5 ʜʦ 65%: Flavoparmelia caperata (L.) Hale., Hy-
pogymnia physodes, ʅ. tubulosa (Schaer.) Hav., Melanelixia subaurifera (Nyl.) O. Blanco et al., Parmelina 

tiliacea (Hoffm.) Hale, Physcia caesia (Hoffin.) Furnr., Physconia distorta (With.) J. R. Laundon., Physco-

nia entheroxantha (Nyl.) Poelt.  
ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʠʰʘʡʥʠʢʦʚʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ï ʩʠʥʫʟʠʡ ï ʩʚ̫-

ʟʘʥʳ c ʚʠʜʦʤ ʬʦʨʦʬʠʪʘ, ʝʛʦ ʚʦʟʨʘʩʪʦʤ ʠ ʩʪʝʧʝʥʴʶ ʦʪʢʣʦʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʪ ʦʧʪʠʤʘʣʴ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʣʠʰʘʡʥʠʢʘ [3].  
ɿʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ ʬʦʥʦʚʳʭ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ Hypogymnia physodes, Xanthoria parietina 

ʦʧʨʝʜʝʣʷʣʠ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʩʦʦʙʱʝʩʪʚ ʘʩʩʦʮʠʘʮʠʡ: Carici elongatae-Alnetum (ʢʚ. 11), Vaccinio uliginosi-

Betuletum pubescentis (ʢʚ. 24), Vaccinio uliginosi- Pinetum sylvestris (ʢʚ. 24), Molinio caeruleae-Pinetum 

sylvestris (ʢʚ.25, 11), Dicrano-Pinetum sylvestris (ʢʚ. 11), Urtico dioicae-Alnetum glutinosae (ʢʚ.67), Mercuri-

alo-Quercetum roboris (ʢʚ. 13, 47, 103, 108), Corylo avellanae- Pinetum sylvestris (ʢʚ. 11, 41). 

ʌʠʪʦʤʘʩʩʘ Hypogymnia physodes ʧʨʝʚʳʰʘʝʪ ʬʠʪʦʤʘʩʩʫ Xanthoria parietina ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʩʦ-

ʦʙʱʝʩʪʚ ʠ ʬʦʨʦʬʠʪʦʚ. ʅʘʠʤʝʥʴʰʘʷ ʙʠʦʤʘʩʩʘ ʢʩʘʥʪʦʨʠʠ ï 0,070 ʮ/ʛʘ (Betula pubescens), ʛʠʧʦʛʠʤʥʠʠ ï 
0,081 ʮ/ʛʘ (Tilia cordata, 0,092 ʮ/ʛʘ (Betula pubescens). ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʙʠʦʤʘʩʩʳ Hypogymnia phy-

sodes ʨʘʩʩʯʠʪʘʥʳ ʜʣʷ ʩʠʥʫʟʠʡ ʥʘ Pinus sylvestris ï  0,78 ʮ/ʛʘ, Xanthoria parietina ï ʜʣʷ ʩʠʥʫʟʠʡ ʥʘ Quer-

cus robur. ɺ ʮʝʣʦʤ ʙʠʦʤʘʩʩʘ ʣʠʰʘʡʥʠʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʤ ʬʦʨʦʬʠʪʘ, ʪʠʧʦʤ ʩʦʦʙʱʝʩʪʚʘ ʠ ʵʢʦʣʦʛʠ-
ʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʥʝʤ. ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʠʩʣʦʪʥʦʩʪʠ 

ʩʫʙʩʪʨʘʪʘ. Hypogymnia physodes ï ʚʠʜ-ʘʮʠʜʦʬʠʪ, Xanthoria parietina ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʡʪʨʦʬʠʪ, 

ʠʣʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʙʘʟʠʬʠʪ. ʇʦʵʪʦʤʫ ʢʩʘʥʪʦʨʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʣʠʩʪʚʝʥʥʳʭ ʚʠʜʘʭ 

ʠ ʝʸ ʥʘʠʙʦʣʴʰʘʷ ʬʠʪʦʤʘʩʩʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʜʣʷ ʬʦʨʦʬʠʪʦʚ ʩ ʦʢʦʣʦʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ ʩʣʘʙʦʢʠʩʣʦʡ 
ʩʨʝʜʦʡ. ɻʠʧʦʛʠʤʥʠʷ ʜʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʫʢʮʠʶ, ʨʘʟʚʠʚʘʷʩʴ ʥʘ ʬʦʨʦʬʠʪʘʭ ʩ ʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʢʦʨʳ. 

ʀʥʜʠʢʘʮʠʷ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʧʦʢʘʟʘʣʘ ʩʣʝʜʫʶ-

ʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʀʥʜʝʢʩʳ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʚʩʝʭ ʢʚʘʨʪʘʣʦʚ ʟʘʧʦʚʝʜʥʠʢʘ, ʠʟʤʝʥʷ-
ʶʪʩʷ ʦʪ 1,65 ʜʦ 6,69. ʉʦʛʣʘʩʥʦ ʨʘʩʩʯʠʪʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʳʜʝʣʝʥʘ ʯʠʩʪʘʷ ʟʦʥʘ (ʀʇ ʦʪ 1,65 ʜʦ 2,49), 

ʧʝʨʚʘʷ ʩʤʝʰʘʥʥʘʷ ʟʦʥʘ (ʀʇ ʦʪ 2,49 ʜʦ 5,0) ʠ ʚʪʦʨʘʷ ʩʤʝʰʘʥʥʘʷ ʟʦʥʘ (ʀʇ ʦʪ 5,0 ʜʦ 6,69). ɿʦʥʳ ʙʦʨʴʙʳ 

ʥʝʪ. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʳ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ï ʬʦʥʦʚʦʝ: 63,64% ʢʚʘʨʪʘʣʦʚ (ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ) ʦʪʥʦ-

ʩʠʪʩʷ ʩʦʛʣʘʩʥʦ ʀʇ ʢ ʯʠʩʪʦʡ ʟʦʥʝ. ʄʘʣʘʷ ʪʝʨʨʠʪʦʨʠʷ (3,3% ʢʚʘʨʪʘʣʦʚ) ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 
ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ï ʢʚʘʨʪʘʣʳ 112, 109, 110, 113. ɿʥʘʯʝʥʠʷ ʀʇ ʩʚʷʟʘʥʳ ʩ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʠʰʘʡ-

ʥʠʢʦʚ ʚ ʧʦʡʤʝʥʥʦʡ ʠ ʙʦʨʦʚʦʡ ʯʘʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ, ʘ ʪʘʢʞʝ ʩ ʦʙʱʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʣʠʭʝʥʦʬʣʦʨʳ ʚ ʢʘʞ-

ʜʦʤ ʠʟ ʢʚʘʨʪʘʣʦʚ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʨʷʥʩʢʘ [1, 2] ʀʇ ʜʦ 2,5 ʝʜʠʥʠʮ (ʯʠʩʪʘʷ ʟʦʥʘ) ʨʘʩʩʯʠʪʘʥʦ ʥʝ ʙʳʣʦ. 
ʀʥʜʝʢʩ ʀɸʏ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʥʘ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ. ʀɸʏ, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʬʦʥʦʚʦʤʫ ʚʠʜʫ Hypogymnia physodes, ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʜʚʝ ʛʨʫʧʧʳ ʟʦʥ ï ʩ ʥʝʠʟ-

ʤʝʥʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʳ (ʀɸʏ ʙʦʣʴʰʝ 15,0), ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ (ʀɸʏ ʦʪ 10,0 
ʜʦ 15,0). ɺ ʧʦʡʤʝʥʥʦʡ ʯʘʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʚ ʜʦʣʠʥʘʭ ʤʘʣʳʭ ʨʝʢ ʧʦʢʘʟʘʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ (ʚʩʝʛʦ 41,32% ʢʚʘʨʪʘʣʦʚ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʀɸʏ ï 57,9. ʀɸʏ ʜʣʷ ʬʦʥʦ-

ʚʦʛʦ ʣʠʰʘʡʥʠʢʘ Xanthoria parietina ʪʘʢʞʝ ʨʘʟʜʝʣʠʣʠ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʥʘ ʟʦʥʫ ʩ ʥʝʠʟʤʝʥʝʥʥʳʤ ʦʙʱʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʳ (ʀɸʏ ʙʦʣʴʰʝ 14,0) ʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ 
ʘʪʤʦʩʬʝʨʳ (ʀɸʏ ʦʪ 9,0 ʜʦ 14,0). ɺʩʷ ʧʦʡʤʝʥʥʘʷ ʯʘʩʪʴ ʟʘʧʦʚʝʜʥʠʢʘ (ʢʨʦʤʝ ʢʚ. 111), ʜʦʣʠʥʳ ʤʘʣʳʭ 

ʨʝʢ ʠ ʢʚʘʨʪʘʣʳ ʙʦʨʦʚʦʡ ʯʘʩʪʠ (ʛʨʘʥʠʮʘ ʟʘʧʦʚʝʜʥʠʢʘ) ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʘʪʤʦʩʬʝʨʳ (56,2% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʚʘʨʪʘʣʦʚ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʀɸʏ ï 43,7. ʊʘʢʠʝ ʨʘʟʣʠʯʠʷ 
ʚ ʛʨʫʧʧʘʭ ʟʥʘʯʝʥʠʡ ʀɸʏ ʜʣʷ ʜʚʫʭ ʬʦʥʦʚʳʭ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʜʠ-

ʥʘʢʦʚʦʡ ʩʫʙʩʪʨʘʪʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ Xanthoria parietina (ʥʝʡʪʨʦʬʠʪ) ʠ Hypogymnia physodes (ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʘʮʠʜʦʬʠʪ), ʘ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʦʙʱʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʚ ʢʚʘʨʪʘʣʝ, ʠ ʩʨʝʜʥʠʤ 
ʯʠʩʣʦʤ ʚʠʜʦʚ ʚ ʦʧʠʩʘʥʠʷʭ ʵʧʠʬʠʪʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ. 

ʀʪʘʢ, ʩʦʛʣʘʩʥʦ ʰʢʘʣʘʤ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʠ ʠ ʟʥʘʯʝʥʠʷʤ ʀɸʏ ʪʠʧ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʵʧʠʬʠʪʥʳʭ 

ʣʠʰʘʡʥʠʢʦʚ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʩʣʘʙʦ ʠʟʤʝʥʝʥʥʳʡ. ʇʨʠ ʫʩʠʣʝ-

ʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʭʝʥʦʬʣʦʨʳ. 
ɺʠʜʦʚʘʷ ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʦʚ ʣʠʭʝʥʦʙʠʦʪʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʊʄ. ʃʘʙʦʨʘʪʦʨʥʦ 

ʭʠʤʠʯʝʩʢʠʝ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʩʣʦ-

ʝʚʠʱʘʭ ï ʚʘʞʥʳʡ ʩʧʦʩʦʙ ʙʠʦʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʨʘʙʦʪ. ɺ ʬʦʥʦʚʦʡ ʟʦʥʝ (ʪʝʨʨʠʪʦʨʠʷ ʟʘʧʦʚʝʜʥʠʢʘ) ʧʨʝʚʳ-
ʰʝʥʠʝ ʇɼʂ (ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ) ʠʣʠ ʆɼʂ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʨʘʡʥʝʤ ʥʝʙʣʘʛʦʧʦʣʫʯʠʠ ʚ ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʳ. ɺʦ ʚʥʝʰʥʝʤ ʦʙʣʠʢʝ ʩʣʦʝʚʠʱ ʣʠ-

ʰʘʡʥʠʢʦʚ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʤʝʪʘʣʣʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʠʢʘʢʠʭ ʚʥʝʰʥʠʭ ʠʟʤʝʥʝʥʠʡ. ɺ 
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ʨʷʜʝ ʨʘʙʦʪ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʧʦʛʣʦʱʝʥʠʝ ʤʥʦʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʝ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʠ ʣʠʰʘʡʥʠ-

ʢʦʚ: ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʚʩʝ ʧʦʛʣʦʱʝʥʥʳʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ ʤʠʢʦʙʠʦʥʪʘ ʠ 

ʥʝ ʜʦʩʪʠʛʘʶʪ ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ ʚʦʜʦʨʦʩʣʝʡ. Hypogymnia physodes ʤʦʞʝʪ ʧʝʨʝʥʦʩʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ 

ʫʱʝʨʙʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʢʝʣʷ ʠ ʤʝʜʠ ʚ 100 ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʬʦʥʦʚʳʝ [10]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʩʦʩʪʦʷʥʠʝ 
ʣʠʰʘʡʥʠʢʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʤʧʣʝʢʩʦʤ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʨʘʟʨʫʰʘʶʱʠʭ ʩʚʷʟʠ ʭʣʦʨʦʬʠʣʣ-ʙʝʣʢʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʙʣʦʢʠʨʫʶʱʠʭ ʩʠʥʪʝʟ ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ [23], ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʥʘʣʠʯʠʝʤ ʚ ʩʦʩʪʘʚʝ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʦʢʩʠʜʦʚ ʩʝʨʳ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʦʟʦʥʘ. ʆ ʧʨʝʚʘʣʠʨʫʶʱʝʡ ʨʦʣʠ ʚ 
ʛʠʙʝʣʠ ʣʠʰʘʡʥʠʢʦʚ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ, ʫʩʢʦʨʷʶʱʠʭ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʙʝʟ-

ʚʨʝʜʥʦʩʪʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʫʢʘʟʳʚʘʝʪʩʷ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʨʘʙʦʪ [6, 25]. ʇʦʵʪʦʤʫ ʦʙʨʘʟʮʳ ʣʠʰʘʡʥʠʢʦʚ 

ʜʣʷ ʘʥʘʣʠʟʘ ʦʪʙʠʨʘʣʠʩʴ ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. 
ɸʥʘʣʠʟ ʢʦʥʮʝʥʪʨʘʮʠʠ 12 ʤʝʪʘʣʣʦʚ ï Sr, Pb, As, Zn, Cu, Ni, Co, Fe, Mn, Cr, V, Ti ï ʚ ʩʤʝʰʘʥʥʳʭ 

ʧʨʦʙʘʭ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. ɺʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 9 ʵʣʝ-

ʤʝʥʪʦʚ, ʢʨʦʤʝ ʤʳʰʴʷʢʘ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʘʭ ʤʝʜʠ ʠ ʥʠʢʝʣʷ, ʥʝ ʧʨʝʚʳʰʘʝʪ ʆɼʂ. ʕʪʦʪ ʬʘʢʪ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚ ʪʦʤ ʧʣʘʥʝ, ʯʪʦ ʣʠʰʘʡʥʠʢʠ, ʦʙʣʘʜʘʷ ʚʝʩʴʤʘ ʩʠʣʴʥʳʤʠ ʘʙʩʦʨʙʮʠʦʥ-
ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [8], ʥʝ ʥʘʢʦʧʠʣʠ ʚ ʩʣʦʝʚʠʱʘʭ ʵʣʝʤʝʥʪʳ ʛʨʫʧʧʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ɺʘʣʦʚʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʧʨʦʙʘʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 12,5 ʜʦ 29,5 ʤʛ/ʢʛ (ʆɼʂ (ʩ ʫʯʝʪʦʤ ʬʦʥʘ) ï 32 ʤʛ/ʢʛ). 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʧʨʦʙʘʭ ʩʦʩʪʘʚʣʷʝʪ 19,7 ʤʛ/ʢʛ. ʏʠʩʣʦ ʢʚʘʨʪʘʣʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʚʠʥ-
ʮʘ, ʙʣʠʟʢʦʡ ʢ ʆɼʂ (25,1-29,5 ʤʛ/ʢʛ) ʩʦʩʪʘʚʣʷʝʪ 9,09 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ, ʩʦ ʩʨʝʜʥʝʡ 

ʚʘʣʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ (ʦʪ 19,0 ʜʦ 24,9 ʤʛ/ʢʛ) ï 14,9%. ɺ ʦʩʪʘʣʴʥʳʭ ʢʚʘʨʪʘʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʩʚʠʥʮʘ ʤʠʥʠʤʘʣʴʥʘ (12,5-18,5 ʤʛ/ʢʛ). 
ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʧʨʦʙʘʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 29,5 ʜʦ 45,0 ʤʛ/ʢʛ. ʉʨʝʜʥʷʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʤʝʜʠï 34,3 ʤʛ/ʢʛ (ʆɼʂ ʧʦ ʤʝʜʠ ï 33 ʤʛ/ʢʛ). ʏʠʩʣʦ ʢʚʘʨʪʘʣʦʚ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠ-

ʝʡ (29,5-32,9 ʤʛ/ʢʛ) ʤʝʜʠ ʚ ʩʣʦʝʚʠʱʘʭ ʩʦʩʪʘʚʣʷʝʪ 80,99% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʚʘʨʪʘʣʦʚ, ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʚʳʰʝ ʆɼʂ ï 33,1-45,0 ʤʛ/ʢʛ ï 19,0 %.  
ɺʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʠʥʢʘ ʚ ʧʨʦʙʘʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 55,0 ʜʦ 90,0 ʤʛ/ʢʛ (ʆɼʂ ʜʣʷ 

ʮʠʥʢʘ ï 100 ʤʛ/ʢʛ). ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʧʨʦʙʘʭ ʩʦʩʪʘʚʣʷʝʪ 69,3 ʤʛ/ʢʛ. ʏʠʩʣʦ ʢʚʘʨʪʘʣʦʚ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʮʠʥʢʘ, ʙʣʠʟʢʦʡ ʢ ʆɼʂ (81,0-90,0 ʤʛ/ʢʛ) ʩʦʩʪʘʚʣʷʝʪ 4,96 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʢʚʘʨʪʘʣʦʚ, ʩʦ ʩʨʝʜʥʝʡ ʚʘʣʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ (ʦʪ 71,0 ʜʦ 80,0 ʤʛ/ʢʛ) ï 16,53%, ʥʠʞʝ ʩʨʝʜʥʝʡ 

(61,0-70,0 ʤʛ/ʢʛ) ï 43,8 %.  

ʉʦʜʝʨʞʘʥʠʝ ʭʨʦʤʘ ʠ ʥʠʢʝʣʷ, ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʩʦʚʤʝʩʪʥʦ, ʪʘʢ ʢʘʢ ʵʪʦ ʵʣʝ-

ʤʝʥʪʳ çʩʦʧʨʷʞʝʥʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷè. ʆɼʂ ʜʣʷ ʤʘʨʛʘʥʮʘ ï 1500 ʤʛ/ʢʛ, ʥʠʢʝʣʷ ï 20 ʤʛ/ʢʛ. 
ɺʳʜʝʣʝʥʦ ʪʨʠ ʟʦʥʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ. ʏʠʩʣʦ ʢʚʘʨʪʘʣʦʚ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʪʘʣʣʦʚ, ʙʣʠʟʢʦʡ ʢ ʆɼʂ (6550-7500 ʤʛ/ʢʛ ï ʞʝʣʝʟʦ, 300,0-400,0 ʤʛ/ʢʛ ï ʤʘʨʛʘʥʝʮ), 

ʩʦʩʪʘʚʣʷʝʪ 27,27% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʚʘʨʪʘʣʦʚ, ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʣʣʦʚ ʚ ʩʣʦʝʚʠʱʘʭ (5550-
6500 ʤʛ/ʢʛ ï ʞʝʣʝʟʦ, 255,0-295,0 ʤʛ/ʢʛ ï ʤʘʨʛʘʥʝʮ) ï 28,93%, ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ï (4500-

5500 ʤʛ/ʢʛ ï ʞʝʣʝʟʦ, 125,0-250,0 ʤʛ/ʢʛ ï ʤʘʨʛʘʥʝʮ) ï 43,8%. ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ ï 5597,9 

ʤʛ/ʢʛ ʤʘʨʛʘʥʮʘ ʚ ʩʣʦʝʚʠʱʘʭ ï 247,7 ʤʛ/ʢʛ. 
ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʣʦʝʚʠʱʘʭ ʣʠʰʘʡʥʠʢʦʚ ʭʨʦʤʘ ʠ ʥʠʢʝʣʷ ʚʳʜʝʣʝʥʦ ʜʚʝ ʟʦʥʳ: ʩʦ ʩʨʝʜʥʠʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʪʘʣʣʦʚ, ʙʣʠʟʢʦʡ ʢ ʆɼʂ. ʏʠʩʣʦ ʢʚʘʨʪʘʣʦʚ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʝʪʘʣʣʦʚ (42,0-79,9 ʤʛ/ʢʛ ï ʭʨʦʤ, 17,5-20,0 ʤʛ/ʢʛ ï ʥʠʢʝʣʴ) ï 4,96%, ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ, ʙʣʠʟʢʦʡ ʢ ʆɼʂ 

(80,0-80,5 ʤʛ/ʢʛ ï ʭʨʦʤ, 20,1-24,0 ʤʛ/ʢʛ ï ʥʠʢʝʣʴ), ï 95,04%. ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʣʦʝʚʠʱʘʭ ʭʨʦ-
ʤʘ ï 59,7 ʤʛ/ʢʛ, ʥʠʢʝʣʷ ï 18,3 ʤʛ/ʢʛ. 

ʊʠʪʘʥ ʠ ʢʦʙʘʣʴʪ ʚ ʩʣʦʝʚʠʱʘʭ ʣʠʰʘʡʥʠʢʦʚ ʧʨʠ ʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʨʦʙ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʥʘʜʠʷ ʚ ʢʚ.10 ʩʦʩʪʘʚʣʷʝʪ 1,14 ʤʛ/ʢʛ (ʆɼʂ ï 150 ʤʛ/ʢʛ), ʥʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʣʝ-
ʤʝʥʪ ʚ ʧʨʦʙʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥ. 

ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʳʰʴʷʢʘ ʚ ʩʣʦʝʚʠʱʘʭ ʣʠʰʘʡʥʠʢʦʚ ʚʦ ʚʩʝʭ ʢʚʘʨʪʘʣʘʭ ʠʩʩʣʝʜʦʚʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3,5 ʜʦ 11,5 (ʆɼʂ ʜʣʷ ʤʳʰʴʷʢʘ ï 2,0 ʤʛ/ʢʛ). 
ɺ ʦʙʨʘʟʮʘʭ ʣʠʰʘʡʥʠʢʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ ʆɼʂ ʧʦ 

ʩʚʠʥʮʫ, ʥʠʢʝʣʶ, ʤʝʜʠ. ʉʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 35,6 ʜʦ 65,1 ʤʛ/ʢʛ, ʥʠʢʝʣʷ ï ʦʪ 28,9 ʜʦ 39,5 

ʤʛ/ʢʛ (ʦʪʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ, t ʧʨʘʢʪ.> t ʪʘʙʣ), ʤʝʜʠ ï ʦʪ 42,3 ʜʦ 55,7 ʤʛ/ʢʛ (ʦʪʣʠʯʠʷ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ, t ʧʨʘʢʪ.< t ʪʘʙʣ). ɺʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʨʦʥʮʠʷ, ʤʘʨʛʘʥʮʘ, ʞʝʣʝʟʘ, ʤʳʰʴʷʢʘ ʚ 
ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʘʥʘʣʠʟʝ ʦʙʨʘʟʮʦʚ, ʩʦʙʨʘʥʥʳʭ ʣʝʪʦʤ.  

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʩʣʦʝʚʠʱʘʭ ʣʠʰʘʡʥʠʢʦʚ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʨʦʙʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʨʷʥʩʢʘ [1]. ʊʘʢ, ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʩʚʠʥʮʘ ʚ ʧʨʦʙʘʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 31,45 ʜʦ 81,8 ʤʛ/ʢʛ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʳʰʴʷʢʘ ʚ ʧʨʦʙʘʭ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʪ 11,55 ʜʦ 22,2 ʤʛ/ʢʛ. ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʧʨʦʙʘʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 157,75 ʜʦ 

376,3 ʤʛ/ʢʛ, ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʧʨʦʙʘʭ ï ʦʪ 38,15 ʜʦ 44,4  ʤʛ/ʢʛ. ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ ʚ ʧʨʦʙʘʭ 
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ʩʣʦʝʚʠʱ ʚ ʛʦʨʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪ 19,55 ʜʦ 25,2 ʤʛ/ʢʛ, ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ï ʦʪ 4693,75 ʜʦ 17420,5 

ʤʛ/ʢʛ, ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ï ʦʪ 125,05 ʜʦ 431,35 ʤʛ/ʢʛ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʨʦʤʘ ʚ ʧʨʦʙʘʭ ï ʦʪ 45,9 ʜʦ 

86,9 ʤʛ/ʢʛ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʘʥʘʜʠʷ ʚ ʧʨʦʙʘʭ ï ʦʪ 0 ʜʦ 25,6 ʤʛ/ʢʛ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʠʭ 
ʜʘʥʥʳʭ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʚ ʩʣʦʝʚʠʱʘʭ ʣʠʰʘʡʥʠʢʦʚ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ ʜʦʩʪʦʚʝʨʥʦ (t ʧʨʘʢʪ.> t ʪʘʙʣ.) ʜʣʷ ʩʚʠʥʮʘ, 

ʤʳʰʴʷʢʘ, ʤʝʜʠ, ʥʠʢʝʣʷ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʚʘʥʘʜʠʷ, ʥʝʜʦʩʪʦʚʝʨʥʦ ʜʣʷ ʮʠʥʢʘ, ʭʨʦʤʘ. ʉʨʝʜʥʝʝ ʩʦʜʝʨ-
ʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʚ ʩʣʦʝʚʠʱʘʭ ʣʠʰʘʡʥʠʢʦʚ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʛʦʨʦʜʝ ʜʦ-

ʩʪʦʚʝʨʥʦ (t ʧʨʘʢʪ.> t ʪʘʙʣ.) ʜʣʷ ʤʳʰʴʷʢʘ, ʮʠʥʢʘ, ʤʝʜʠ, ʥʠʢʝʣʷ, ʞʝʣʝʟʘ, ʭʨʦʤʘ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʠʥʠʤʘʣʴ-

ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʪʘʣʣʦʚ ʚ ʧʨʦʙʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ 
ʩʣʦʝʚʠʱʘʭ çʛʦʨʦʜʩʢʠʭè ʧʨʦʙ ʜʦʩʪʦʚʝʨʥʦ ʜʣʷ ʚʩʝʭ ʤʝʪʘʣʣʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʚʳʰʝʥʠʷ ʆɼʂ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʊʄ ʚ ʩʣʦʝʚʠʱʘʭ ʣʠʰʘʡʥʠʢʦʚ ʥʘ 

ʵʪʘʣʦʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʩʣʝʜʦʚʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦ-

ʨʦʜʥʳʡ ʧʦʣʠʛʦʥ. ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʩʝʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 
ʨʘʙʦʪ ʥʘ ʆʆʇʊ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʤʧʣʝʢʩʝ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʣʠʭʝʥʦʬʣʦʨʳ ʠ ʣʠʭʝʥʦʩʠ-

ʥʫʟʠʡ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʠʰʘʡʥʠʢʦʚʦʤʫ ʢʦʤʧʦʥʝʥʪʫ 

ʩʦʦʙʱʝʩʪʚ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʩʥʦʚʝ. ʆʜʥʘʢʦ, ʧʨʝʚʳʰʝʥʠʝ ʆɼʂ ʥʝʢʦʪʦʨʳʭ ʊʄ ʚ ʦʙʨʘʟʮʘʭ, ʦʪʦʙʨʘʥ-
ʥʳʭ ʟʠʤʦʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʣʠʷʥʠʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ (ʚʝʨʦʷʪʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ) ʥʘ ʥʘʢʦʧʠ-

ʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʰʘʡʥʠʢʦʚ. ʊʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʚʨʝʤʝʥʠ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʊʄ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠ-
ʰʘʡʥʠʢʦʚ ʥʘ ʩʢʦʨʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. ʇʨʦʮʝʩʩ ʩʙʦʨʘ ʧʨʦʙ ʥʝʦʙʭʦʜʠʤʦ ʫʥʠʬʠʮʠʨʦʚʘʪʴ: ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʦʜʠʥ ʚʠʜ ʣʠʰʘʡʥʠʢʦʚ, ʦʪʙʠʨʘʪʴ ʧʨʦʙʳ ʩ ʜʝʨʝ-

ʚʴʝʚ ʦʜʥʦʛʦ ʚʠʜʘ. ʆʜʥʘʢʦ ʧʦʜʦʙʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʫʞʜʘʶʪʩʷ ʚ ʪʱʘʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʯʝʪʝ ʨʷʜʘ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. 
 

The biomonitoring researches of territory of the çBryansk lesè reserve (Nerusso-Desnyanskoye Polessye) on the basis 

of population, species and ʩommunities features of lichens have allowed to reveal specific distribution of lichens on 

quarters, ekological features of species, community of lichens, memory possibilities of species in relation to heavy met-

als. The relative condition of atmosphere of reserve is estimated with use of synthetic indexes - IP and IAC. 

The key words: background biomonitoring, lichens indication, especially protected natural territories, Nerusso-

Desnyanskoye Polessye 
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ɸ.ɸ. ɸʬʦʥʠʥ, ʗ.ɼ. ʌʫʯʠʣʦ 
 

ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ (Salix triandra L.). ʆʧʠʩʘʥʳ ʬʦʨʤʳ ʠʚʳ 

ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʣʠʩʪʴʝʚ: S. triandra f. longifolia ʠ S. triandra f. brevifolia. ɼʦʢʘ-

ʟʘʥ ʚʳʩʦʢʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦʧʫʣʷʮʠʡ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʩʝʣʝʢʮʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʣʠʩʪʴʷ.  

 
ʀʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ, ʠʣʠ ʤʠʥʜʘʣʝʣʠʩʪʥʘʷ (Salix triandra L. 1753) ï ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʚʠʜ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠʚ ʩʝʢʮʠʠ Amygdalinae Koch 1837 ʧʦʜʨʦʜʘ Salix (=Amerina, =Armena) Dum. 1825. 

ɸʨʝʘʣ ʝʚʨʦ-ʘʟʠʘʪʩʢʦʛʦ ʪʠʧʘ, ʙʦʨʝʘʣʴʥʦ-ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʧʦʜʪʠʧʘ: ʉʨʝʜʥʷʷ ʠ ɸʪʣʘʥʪʠʯʝʩʢʘʷ ɽʚ-

ʨʦʧʘ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ (ʦʪʩʫʪʩʪʚʫʝʪ ʚ ɻʨʝʮʠʠ), ʖʞʥʘʷ ʉʢʘʥʜʠʥʘʚʠʷ (ʜʦ 67Á 30` ʩ.ʰ.), ʉʝʚʝʨʥʳʡ ʠ 
ɺʦʩʪʦʯʥʳʡ ʂʘʟʘʭʩʪʘʥ, ɿʘʧʘʜʥʘʷ ʠ ʉʨʝʜʥʷʷ ʉʠʙʠʨʴ (ʜʦ 65Á ʩ.ʰ.), ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʄʦʥʛʦʣʠʷ, ʗʧʦʥʠʷ, 

ʂʠʪʘʡ, ʂʘʚʢʘʟ, ʄʘʣʘʷ ɸʟʠʷ, ʉʝʚʝʨʥʳʡ ʀʨʘʥ. ʀʟʦʣʠʨʦʚʘʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʖʞʥʦʤ 

ʀʨʘʥʝ, ʚʦʩʪʦʯʥʦʤ ɸʬʛʘʥʠʩʪʘʥʝ, ʚ ʧʨʝʜʛʦʨʴʷʭ ʂʦʧʝʪʜʘʛʘ, ʚ ʙʘʩʩʝʡʥʝ ʨ. ʃʝʥʳ (ʚʙʣʠʟʠ ʛ. ʀʨʢʫʪʩʢʘ). 
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ʆʜʥʘʢʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʮʝʥʪʨ ʘʨʝʘʣʘ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ, ʛʜʝ ʵʪʦʪ 

ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʜʦʭʦʜʷ ʥʘ ʩʝʚʝʨʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʜʦ ʣʠ-

ʥʠʠ ʇʝʪʨʦʟʘʚʦʜʩʢ ï ɺʦʣʦʛʜʘ ï ʂʠʨʦʚ [1, 2, 3, 4, 5, 6, 7, 8, 9].  

ʀʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ ï ʪʠʧʠʯʥʳʡ ʧʦʡʤʝʥʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʡ ʚʠʜ (ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʚʠʜ ʩʦʶʟʘ 
Salicion triandrae M¿ll. et Gºrs 1958 ʠ ʘʩʩʦʮʠʘʮʠʠ Salicetum triandro-viminalis (Tx. 1931) Lohm. 1952), 

ʚ ʧʦʥʠʞʝʥʠʷʭ ʧʨʠʨʫʩʣʦʚʦʡ ʧʦʡʤʳ ʯʘʩʪʦ ʦʙʨʘʟʫʝʪ ʣʝʥʪʦʯʥʳʝ ʠʚʥʷʢʠ. ʇʨʝʜʧʦʯʠʪʘʝʪ ʭʦʨʦʰʦ ʜʨʝʥʠ-

ʨʦʚʘʥʥʳʝ ʧʦʯʚʳ ʣʝʛʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʜʝʨʥʦʚʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʡʤʝʥʥʳʝ), ʦʜʥʘʢʦ ʤʦʞʝʪ 
ʧʨʦʠʟʨʘʩʪʘʪʴ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦ-ʛʣʝʝʚʳʭ, ʠʣʦʚʘʪʦ-ʙʦʣʦʪʥʳʭ, ʪʦʨʬʷʥʦ-ʛʣʝʝʚʳʭ ʠ ʤʘʣʦʤʦʱʥʳʭ 

ʪʦʨʬʷʥʳʭ ʧʦʯʚʘʭ ʚʜʦʣʴ ʚʦʜʦʪʦʢʦʚ. ɺʥʝ ʧʦʡʤ ʪʷʛʦʪʝʝʪ ʢ ʦʧʫʰʢʘʤ ʩʦʩʥʷʢʦʚ ʜʦʣʛʦʤʦʰʥʳʭ, ʯʝʨʥʦʦʣʴ-

ʰʘʥʠʢʦʚ, ʢ ʦʢʨʘʠʥʘʤ ʥʠʟʠʥʥʳʭ ʵʚʪʨʦʬʥʳʭ (ʣʘʥʮʝʪʥʦʚʝʡʥʠʢʦʚʳʭ, ʪʨʦʩʪʥʠʢʦʚʳʭ) ʙʦʣʦʪ; ʟʘʩʪʦʡʥʦʛʦ 
ʫʚʣʘʞʥʝʥʠʷ ʥʝ ʧʝʨʝʥʦʩʠʪ [1, 2, 3, 5, 7, 9].  

ʉ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ ï ʪʠʧʠʯʥʳʡ ʧʨʫʪʷʥʦʡ ʚʠʜ: ʟʝʣʝʥʳʡ ʠ ʙʝ-

ʣʡr (ʦʢʦʨʝʥʥʳʡ) ʧʨʫʪ ʜʣʠʥʦʡ 100é250 ʩʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʣʝʪʝʥʠʷ. ʃʝʛʢʦʩʪʴ 

ʘʫʪʦʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʯʝʨʝʥʢʘʤʠ ʜʝʣʘʝʪ ʠʚʫ ʪʨʝʭʪʳʯʠʥʢʦʚʫʶ ʥʝʟʘʤʝʥʠʤʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʮʝʣʦʤ ʠʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨ [10, 11, 12].  

ʀʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ ʢʫʩʪʘʨʥʠʢʦʚʳʤ ʠʚʘʤ ɺʦʩʪʦʯʥʦʡ ɽʚ-
ʨʦʧʳ (ʫʩʪʫʧʘʷ ʪʦʣʴʢʦ ʠʚʘʤ ʰʝʨʩʪʠʩʪʦʧʦʙʝʛʦʚʦʡ (S. dasyclados Wimm.) ʠ ʢʦʨʟʠʥʦʯʥʦʡ, ʠʣʠ ʧʨʫʪʦʚʠʜ-

ʥʦʡ (S. viminalis L.) [13]). ʇʦʵʪʦʤʫ ʦʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘ ʢʘʢ ʠʩʪʦʯʥʠʢ ʙʠʦʤʘʩʩʳ ʜʣʷ ʥʫʞʜ ʙʠʦʵʥʝʨʛʝʪʠ-

ʢʠ: ʩʨʝʜʥʷʷ ʛʦʜʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʳʨʦʛʦ ʧʨʫʪʘ ʥʘ ʪʨʝʭʣʝʪʥʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʣʘʥʪʘʮʠʷʭ ʠʚʳ 
ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ (ʧʨʠ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 0,3Ĭ0,2 ʤ) ʜʦʩʪʠʛʘʝʪ 7,7 ʪ/ʛʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʧʨʠʤʝʨʥʦ 70 ɻɼʞ/ʛʘ. ɺ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʜʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʥʠʟʠʥʥʳʭ ʪʦʨ-

ʬʷʥʠʢʘʭ ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʧʦʡʤʘ ʨ. ʉʫʧʦʡ ʚ ʂʠʝʚʩʢʦʡ ʦʙʣʘʩʪʠ) ʝʞʝʛʦʜʥʳʡ 

ʧʨʠʨʦʩʪ ʩʳʨʦʛʦ ʧʨʫʪʘ ʧʨʝʚʳʰʘʝʪ 20 ʤ
3
/ʛʘ (ʦʢʦʣʦ 10,6 ʪ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʤʘʩʩʳ), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʠʤʝʨʥʦ 160 ɻɼʞ/ʛʘ [6].  

ʀʟʚʝʩʪʥʦ [14], ʯʪʦ ʦʜʥʠʤ ʠʟ ʥʘʜʝʞʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʦʥʦʩʤʝʩʝʡ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʤʧʝʥʩʘ-
ʪʦʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʦʥʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʜʠʥʘʤʠʢʝ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʙʦʣʝʟʥʷʤ, ʚʨʝʜʠʪʝʣʷʤ ʠ ʪ.ʧ. ʆʜʥʘʢʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʧʦʣʠʢʣʦ-

ʥʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʪʨʝʙʫʝʪ ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʠ ʥʘ ʦʪʣʠʯʠʤʦʩʪʴ.  

ɺ ʮʝʣʦʤ ʠʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʨʘʟʥʦʦʙʨʘʟʠʷ [1, 3, 7]. ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ (ʨʘʟʥʦʚʠʜʥʦʩʪʠ) ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʨʘʟʣʠʯʘʶʪʩʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ. ʊʠʧʠʯʥʘʷ ʬʦʨʤʘ ï S. triandra f. vulgaris Wimm. ï ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʣʘʥʮʝʪʦʚʠʜʥʳʤʠ ʣʠʩʪʴʷʤʠ ʩ ʠʥʜʝʢʩʦʤ ʧʨʦʜʦʣʛʦʚʘʪʦʩʪʠ (ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 
Y ʢ ʝʝ ʰʠʨʠʥʝ X), ʨʘʚʥʳʤ 3,5é4,5. ʆʜʥʘʢʦ ʨʘʥʝʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʬʦʨʤʳ ʩ ʰʠʨʦʢʦʵʣʣʠʧʪʠʯʝʩʢʠʤʠ (S. tri-

andra f. latifolia Schatz. (Toeppf.)) ʠ ʫʟʢʠʤʠ (S. triandra f. angustifolia Ser.) ʣʠʩʪʴʷʤʠ (ʮʠʪ. ʧʦ [1]).   

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʣʝʥʠʝ ʬʦʨʤ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʤʦʨʬʦ-
ʣʦʛʠʠ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ.  

ʄʘʪʝʨʠʘʣ  ʜʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʠʨʘʣʩʷ ʚ ʪʝʯʝʥʠʝ 2000é2011 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥ-

ʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ʈʦʩʩʠʷ) [3] ʠ ʂʠʝʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʋʢʨʘʠʥʘ) [5, 6].  

ʏʝʨʝʥʢʠ ʠ ʩʝʤʝʥʘ, ʩʦʙʨʘʥʥʳʝ ʚ ʢʚʘʟʠʥʘʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʤʦʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʩʝʤʝʡ.  

ʄʦʜʝʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʩʦʟʜʘʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʨʝʥʢʦʚʳʭ ʩʘ-

ʞʝʥʮʝʚ. ʏʝʨʝʥʢʠ ʟʘʛʦʪʘʚʣʠʚʘʣʠʩʴ ʚ 2009 ʠ 2011 ʛʛ. ʚ ʪʨʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʚʘʟʠʥʘ-
ʪʠʚʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ: ʈ (Salicetum triandro-viminalis), ɺ ʠ ʉ (Alno-Salicetum cinereae). ʇʦʣʫʯʝʥʥʳʝ ʨʘ-

ʤʝʪʳ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʚ ʩʘʣʠʮʝʪʫʤʝ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʦʩʩʠʷ)  [7, 8].  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʡ ʣʠʩʪ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʩ ʪʠʧʠʯʥʳʤʠ ʧʨʦʧʦʨʮʠʷʤʠ 
ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʮʝʥʘ ʜʝʣʝʥʠʷ ʤʘʩʰʪʘʙʥʦʡ ʣʠʥʝʡʢʠ 1 ʩʤ). ʆʜʥʘʢʦ ʚ ʦʜʥʦʤ ʠʟ ʩʦ-

ʦʙʱʝʩʪʚ (Alno-Salicetum cinereae ɺ) ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʘ ʦʩʦʙʴ (ʙʠʦʪʠʧ) ʩ ʜʣʠʥʥʳʤʠ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʫʟʢʠʤʠ ʣʠʩʪʴʷʤʠ, ʚʳʩʦʢʠʤ ʚʠʪʘʣʠʪʝʪʦʤ ʠ ʚʳʩʦʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɸʥʘʣʠʟ ʤʦʨʬʦʜʠ-

ʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ ʣʠʩʪʴʷ ʩʣʝʜʫʝʪ ʥʘʟʳʚʘʪʴ ʜʣʠʥʥʳʤʠ, ʘ ʜʘʥʥʘʷ ʦʩʦʙʴ ʤʦʞʝʪ 
ʙʳʪʴ ʦʧʠʩʘʥʘ ʢʘʢ ʜʣʠʥʥʦʣʠʩʪʥʘʷ ʬʦʨʤʘ S. triandra f. longifolia [15]. ɺ 2011 ʛ. ʯʝʨʝʥʢʠ, ʩʨʝʟʘʥʥʳʝ ʩ 

ʜʘʥʥʦʡ ʦʩʦʙʠ, ʙʳʣʠ ʫʢʦʨʝʥʝʥʳ, ʠ ʙʳʣ ʧʦʣʫʯʝʥ ʢʣʦʥ tr1101-B-long, ʚʩʝ ʨʘʤʝʪʳ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʣʠʩʴ ʜʣʠʥʥʳʤʠ ʣʠʩʪʴʷʤʠ (ʨʠʩ. 2), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠʟʥʘʢʘ 
ʜʣʠʥʥʦʣʠʩʪʥʦʩʪʠ ï Y/X=10,0é10,7 ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʤʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʩʦʙʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʧʨʦʜʦʣʛʦʚʘʪʦʩʪʴʶ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 

(ʨʠʩ. 3): ʤʦʨʬʦʣʦʛʠʷ ʣʠʩʪʴʝʚ ʠʟ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʙʝʛʘ ʙʣʠʟʢʘ ʢ ʪʠʧʠʯʥʦʡ, ʘ ʠʟ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ï 
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ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʪʠʧʠʯʥʦʡ ʠ ʜʣʠʥʥʦʣʠʩʪʥʦʡ ʬʦʨʤʦʡ; ʧʨʠ ʵʪʦʤ ʜʣʠʥʘ ʣʠʩʪʦ-

ʚʦʡ ʧʣʘʩʪʠʥʢʠ ʠ ʝʝ ʟʘʦʩʪʨʝʥʥʦʩʪʴ ʚʦʟʨʘʩʪʘʶʪ, ʘ ʰʠʨʠʥʘ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʪʣʠʯʠ-

ʤʦʩʪʴ ʧʦʜʦʙʥʳʭ ʙʠʦʪʠʧʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʥʫʪʨʠʧʦʙʝʛʦʚʫʶ ʤʝʪʘʤʝʨʥʫʶ  ʠʟʤʝʥʯʠʚʦʩʪʴ [16].  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʩʭʦʜʥʦʡ ʩʝʤʴʠ S. triandra (tr 00, F0) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʤʝʥʘ, ʩʦʙʨʘʥʥʳʝ ʚ 2000 
ʛ. ʩ ʪʠʧʠʯʥʦʡ ʦʩʦʙʠ S. triandra, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʧʝʨʠʬʝʨʠʠ ʘʩʩʦʮʠʘʮʠʠ Alnetum salicosum (Salice-

tum cinereae, Alno-Salicetum cinereae) [3, 7, 8]. ɺ 2010 ʛ. ʨʘʤʝʪʘ ʦʜʥʦʡ ʠʟ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʝ-

ʩʪʠʯʥʳʭ ʦʩʦʙʝʡ ʜʘʥʥʦʡ ʩʝʤʴʠ (tr 0002) ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʙʦʜʥʦʛʦ ʦʧʳʣʝʥʠʷ ʜʘʣʘ ʧʦʪʦʤʩʪʚʦ ʩ ʧʦʥʠ-
ʞʝʥʥʳʤ ʚʠʪʘʣʠʪʝʪʦʤ, ʥʦ ʟʘʤʝʪʥʳʤ ʨʘʩʱʝʧʣʝʥʠʝʤ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʣʠʩʪʴʝʚ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʥʝʢʦ-

ʪʦʨʳʝ ʩʝʷʥʮʳ F1 ʦʙʥʘʨʫʞʠʣʠ ʧʝʨʝʤʝʥʥʫʶ ʧʨʦʜʦʣʛʦʚʘʪʦʩʪʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ (ʧʦʜʦʙʥʦ tr1001-P-

long), ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʣʘʜʘʣʠ ʪʠʧʠʯʥʳʤʠ ʣʠʩʪʴʷʤʠ (ʨʠʩ. 4), ʥʦ ʫ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʩʝʷʥʮʝʚ 
ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦʙʝʛʘ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʣʠʩʪʴʷ ʩ ʢʦʨʦʪʢʠʤʠ ʠ ʰʠʨʦʢʠʤʠ ʣʠʩʪʦʚʳʤʠ ʧʣʘʩʪʠʥʢʘ-

ʤʠ ï Y/X=2,7 (ʨʠʩ. 5). ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʨʬʦʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ ʜʘʥ-

ʥʳʡ ʙʠʦʪʠʧ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʢʘʢ ʢʦʨʦʪʢʦʣʠʩʪʥʘʷ ʬʦʨʤʘ (S. triandra f. brevifolia) [7, 8]. ɺʳʱʝʧʣʝ-

ʥʠʝ ʥʦʚʳʭ ʬʦʨʤ ʧʨʠ ʩʝʤʝʥʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʚ ʢʫʣʴʪʫʨʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʚʳʩʦʢʦ-
ʧʨʦʜʫʢʪʠʚʥʳʭ ʙʠʦʪʠʧʦʚ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʢʚʘʟʠʥʘʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʝʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʬʦʨʤʳ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ 
ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʪʝʥʠʷ ʢʣʦʥʘ, ʧʨʦʠʟ-

ʨʘʩʪʘʶʱʝʛʦ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚʘʭ ʚ ʧʦʡʤʝ ʨ. ʪʝʪʝʨʝʚ (ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʂʠʝʚʩʢʦʡ ʦʙʣ.), ʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʣʠʩʴ ʠʥʜʝʢʩʦʤ ʧʨʦʜʦʣʛʦʚʘʪʦʩʪʠ Y/X=2,7Ñ0,15, ʘ ʜʨʫʛʦʛʦ, ʩ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʦʯʚ ʧʦʡʤʳ ʨ. ʉʫʧʦʡ 
(ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʂʠʝʚʩʢʦʡ ʦʙʣ.) ï Y/X=5,9Ñ0,17. ʇʨʠ ʵʪʦʤ ʧʝʨʚʳʡ ʢʣʦʥ ʧʦ ʮʚʝʪʫ ʣʠʩʪʴʝʚ ʦʪʥʦʩʠʪʩʷ ʢ 

ʦʜʥʦʮʚʝʪʥʦʡ ʬʦʨʤʝ (S. triandra f. concolor), ʘ ʚʪʦʨʦʡ ï ʢ ʜʚʫʭʮʚʝʪʥʦʡ (S. triandra f. discolor).  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʬʦʨʤʦʚʦʛʦ ʨʘʟʥʦ-

ʦʙʨʘʟʠʷ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ɹʨʷʥʩʢʦʤ ʣʝʩʥʦʤ 
ʤʘʩʩʠʚʝ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʬʦʨʤʳ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʤʦʨʬʦʣʦʛʠʠ 

ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ (ʜʣʠʥʥʦʣʠʩʪʥʘʷ S. triandra f. longifolia ʠ ʢʦʨʦʪʢʦʣʠʩʪʥʘʷ S. triandra f. brevifolia), 

ʘ ʚ ʂʠʝʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʬʦʨʤʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʠʥʜʝʢʩʦʤ ʧʨʦʜʦʣʛʦʚʘʪʦʩʪʠ ʠ ʮʚʝʪʦʤ ʣʠʩʪʴʝʚ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʢʚʘʟʠʥʘʪʠʚʥʳʭ ʧʦʧʫʣʷʮʠʡ S. triandra ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʚ ʩʝʣʝʢʮʠʠ ʥʘ ʦʪʣʠʯʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʬʦʨʤ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ.  

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʦʨʬʦʣʦʛʠʷ ʣʠʩʪʴʝʚ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʩ ʪʠʧʠʯʥʳʤʠ ʧʨʦʧʦʨʮʠʷʤʠ ʣʠʩʪʦʚʦʡ ʧʣʘ-

ʩʪʠʥʢʠ (tr 0901 ʉ, ʨʘʤʝʪʘ 2009 ʛ.): Y/X=4,7; a ï ʘʜʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ, b ï ʘʙʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ. 
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ʈʠʩʫʥʦʢ 3 ï ʄʦʨʬʦʣʦʛʠʷ ʣʠʩʪʴʝʚ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʩ ʧʝʨʝʤʝʥʥʦʡ ʧʨʦʜʦʣʛʦʚʘʪʦʩʪʴʶ ʣʠʩʪʦʚʦʡ ʧʣʘ-

ʩʪʠʥʢʠ (tr 0901 P long, ʨʘʤʝʪʘ 2009 ʛ.): 

a, b ï Y/X=7,0 (ʜʠʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʙʝʛʘ); c, d ï Y/X=4,8 (ʧʨʦʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʙʝʛʘ); a, c ï ʘʜʘʢʩʠʘʣʴʥʘʷ 

ʩʪʦʨʦʥʘ, b, d ï ʘʙʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ. 
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ʈʠʩʫʥʦʢ 2 ï ʄʦʨʬʦʣʦʛʠʷ ʣʠʩʪʴʝʚ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʜʣʠʥʥʦʣʠʩʪʥʦʡ (tr1101-B-long, ʨʘʤʝʪʳ 

2011 ʛ.): Y/X=10,0é10,7; ʘʜʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ. 
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The article provides a complex characteristic of almond leaved willow. We describe the forms of almond leaved willow, 
which differ in morphology of the leaves: S. triandra f. longifolia and S. triandra f. brevifolia. Proved a high genetic 
potential of populations of almond leaved willow in Eastern Europe.  
The key words: almond leaved willow, energy crops, selection, biological diversity, leaves. 
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ɸ.ɸ. ɸʬʦʥʠʥ, ʃ.ʅ. ɸʥʠʱʝʥʢʦ, ɽ.ɺ. ɹʦʨʟʜʳʢʦ // ʅʘʫʢʘ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʴ 2010: ʉʙ. ʤʘʪʝʨʠʘʣʦʚ V ʤʝʞʜʫʥʘʨ. 
ʥʘʫʯʥʦ-ʧʨʘʢʪ. ʢʦʥʬ. ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜ-ʚʦ ʅɻʊʋ, 2010. ʏ.1. ʉ. 3034.  

16. ɸʬʦʥʠʥ, ɸ.ɸ. ʄʝʪʘʤʝʨʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʣʠʩʪʴʝʚ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ / ɸ.ɸ. ɸʬʦʥʠʥ, ɽ.ʅ. ʉʘ-
ʤʦʰʢʠʥ // ʃʝʩʦʚʝʜʝʥʠʝ. 2006. ˉ 2. ʉ. 510.  

 
ʆʙ ʘʚʪʦʨʘʭ 

ɸʬʦʥʠʥ ɸ.ɸ. ï ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ, afonin.salix@gmail.com 

ʌʫʯʠʣʦ ʗ.ɼ. ïʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  ʧʨʦʬʝʩʩʦʨ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʙʠʦʨʝʩʫʨʩʦʚ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʋʢʨʘʠʥʳ, fuchylo_yar@ukr.net 

  

ʈʠʩʫʥʦʢ 4 ï ʄʦʨʬʦʣʦʛʠʷ ʣʠʩʪʴʝʚ ʩʝʷʥʮʘ ʚʳʩʦ-

ʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʣʦʥʘ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʩ 

ʪʠʧʠʯʥʳʤʠ ʧʨʦʧʦʨʮʠʷʤʠ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ (tr 

100201): Y/X=4,7; 

a ï ʘʜʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ, 
b ï ʘʙʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ. 

ʘ 

b 

ʈʠʩʫʥʦʢ 5 ï ʄʦʨʬʦʣʦʛʠʷ ʣʠʩʪʴʝʚ ʩʝʷʥʮʘ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʦʛʦ ʢʣʦʥʘ ʠʚʳ ʪʨʝʭʪʳʯʠʥʢʦʚʦʡ ʩ ʰʠʨʦʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʦʡ (tr 100202): Y/X=2,7; 

a ï ʘʜʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ, 

b ï ʘʙʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ. 

ʘ 

b 

mailto:afonin.salix@gmail.com
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ɺʃʀʗʅʀɽ ʋʈʆʊɽʅɿʀʅɸ II ʅɸ ʈɽʇʈʆɼʋʂʊʀɺʅʋʖ ʉʀʉʊɽʄʋ ʇʆɿɺʆʅʆʏʅʓʍ  

ɾʀɺʆʊʅʓʍ 

 
ɸ.ʇ. ɹʘʭʪʠʥʦʚ 

 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʬʘʢʪʳ ʦʙ ʵʬʬʝʢʪʘʭ ʫʨʦʪʝʥʟʠʥʘ II, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʧʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʦʛʦ ʦʪʜʝʣʘ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʦʨʤʦʥ ʘʢʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨ-
ʛʘʥʦʚ, ʩʧʝʨʤʘʪʦʛʝʥʝʟ, ʦʚʦʛʝʥʝʟ ʠ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ ʢʨʳʩ, ʧʪʠʮ, ʘ ʪʘʢʞʝ ʛʦʣʦʚʘʩʪʠʢʦʚ ʣʷʛʫʰʢʠ . 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʪʝʥʟʠʥ II, ʩʧʝʨʤʘʪʦʛʝʥʝʟ, ʦʚʦʛʝʥʝʟ, ʢʨʳʩʳ, ʧʪʠʮʳ, ʛʦʣʦʚʘʩʪʠʢʠ ʣʷʛʫʰʢʠ. 

 

ʋʨʦʪʝʥʟʠʥ II, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ [2,4] ʧʨʠ 40- ʜʥʝʚʥʦʤ ʧʦʜʢʦʞʥʦʤ ʝʛʦ 

ʚʚʝʜʝʥʠʠ ʦʪʲʝʤʳʰʘʤ ʢʨʳʩ ʦʙʦʝʛʦ ʧʦʣʘ ʚʳʟʳʚʘʝʪ ʢʦʥʪʨʘʮʝʧʪʠʚʥʳʡ ʵʬʬʝʢʪ. ɻʨʫʧʧʳ ʢʨʳʩ ʩʦʩʪʦʷʱʠʝ 
ʠʟ 1 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʘʤʮʘ ʠ ʧʷʪʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ, ʘ ʪʘʢʞʝ ʠʟ ʧʷʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʘʤʦʢ ʠ 

ʦʜʥʦʛʦ ʠʥʪʘʢʪʥʦʛʦ ʩʘʤʮʘ ʜʘʣʠ ʧʝʨʚʳʡ ʧʨʠʧʣʦʜ ʯʝʨʝʟ 4,5 ʤʝʩʷʮʘ ʩʦʚʤʝʩʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʠʥʪʘʢʪʥʳʝ ʩʘʤʢʠ ʠ ʩʘʤʮʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʩʦʚʤʝʩʪʥʦ, ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ, ʨʦʜʠʣʠ ʠ ʚʳ-

ʢʦʨʤʠʣʠ ʜʚʘ ʧʦʪʦʤʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʫ ʵʢʩʧʝʨʤʠʤʝʥʪʘʣʴʥʳʭ ʩʘʤʦʢ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʙʳʣʦ ʚ ʪʨʠ ʨʘʟʘ 
ʤʝʥʴʰʝ. ɺʪʦʨʦʝ ʠ ʪʨʝʪʴʝ ʧʦʪʦʤʩʪʚʦ ʩʘʤʦʢ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʳʩ ʨʦʞʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ, 

ʩʭʦʜʥʦʝ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʥʝ ʠʤʝʶʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʵʤʙʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʨʘʪʦʛʝʥʥʳʭ ʫʨʦʜʩʪʚ. 

ʏʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʳʩ ʦʙʦʝʛʦ ʧʦʣʘ ʧʦ ʟʘʚʝʨʰʝʥʠʠ 40-ʜʥʝʚʥʦʛʦ ʦʧʳʪʘ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʚʪʘ-
ʥʘʟʠʠ. ɺʦ ʚʩʝʭ ʦʨʛʘʥʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʝ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʫʯʝʥʠʝ ʤʘʩʩʳ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʢʨʳʩ, ʫʯʘʩʪ-

ʚʫʶʱʠʭ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʷ ʫʨʦʪʝʥʟʠʥʘ II ʯʝʣʦʚʝʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʪʨʫʢ-
ʪʫʨʥʳʭ ʠʭ ʠʟʤʝʥʝʥʠʷʭ ʠ ʩʥʠʞʝʥʠʠ ʤʘʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ʄʘʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʳʩ ʧʦ ʤʘʩʩʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʫʤʝʥʴʰʝʥʘ ʥʘ 37,0Ñ2,1 % 

(ʨ<0,002), ʘ ʷʠʯʥʠʢʠ - ʥʘ 23,0Ñ1,7% (ʨ<0,001). ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʦʨʛʘʥʦʚ ʪʘʢʞʝ 

ʧʦʢʘʟʳʚʘʶʪ ʠʭ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ. ɼʠʘʤʝʪʨ ʤʘʪʢʠ ʫʤʝʥʴʰʝʥ ʥʘ 28,75% ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʪʦʣʱʠʥʳ 
ʤʠʦʤʝʪʨʠʷ (ʤʠʦʤʝʪʨʠʡ ʪʦʥʴʰʝ ʥʘ 34,57% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ) ʠ ʵʥʜʦʤʝʪʨʠʷ ʵʪʠʭ ʩʘʤʦʢ ʫ ʢʦʪʦ-

ʨʳʭ ʦʥ ʩʥʠʞʝʥ ʥʘ 22,5%. ɺ ʵʥʜʦʤʝʪʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʘʤʦʢ ʜʠʘʤʝʪʨ ʤʘʪʦʯʥʳʭ ʞʝʣʝʟ ʥʘ 

28,73% ʤʝʥʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʝʥʳ ʚʝʪʚʣʝʥʠʷ ʞʝʣʝʟ ʵʥʜʦʤʝʪʨʠʷ. ɺʳʩʪʣʘʥ 
ʦʥ ʢʫʙʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ. ʉʝʢʨʝʪ ʚ ʞʝʣʝʟʘʭ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʷʠʯʥʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʳʩ ʠʤʝʝʪ-

ʩʷ ʤʘʩʩʘ ʥʝʟʨʝʣʳʭ ʨʘʩʪʫʱʠʭ ʬʦʣʣʠʢʫʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʝʯʝʥʠʝ ʘʪʨʝʪʠʯʝʩʢʠʭ ʠ ʙʝʣʳʭ ʪʝʣ. ɾʝʣʪʳʝ ʪʝʣʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʚʘʩ-
ʢʫʣʷʨʠʟʘʮʠʠ. ɿʨʝʣʳʭ ʬʦʣʣʠʢʫʣʦʚ ʠ ʞʝʣʪʳʭ ʪʝʣ ʥʝ ʠʤʝʝʪʩʷ. ɸʪʨʝʪʠʯʝʩʢʠʭ ʬʦʣʣʠʢʫʣʦʚ ʚ ʷʠʯʥʠʢʝ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʘʤʦʢ ʚ 2,6 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ. 

ʋ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʘʤʮʦʚ ʤʘʩʩʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʫʤʝʥʴʰʝʥʘ ʚ 1,35 ʨʘʟʘ, ʜʠʘʤʝʪʨ 

ʚʝʪʚʣʝʥʠʷ ʝʝ ʞʝʣʝʟ ʟʘʤʝʪʥʦ ʩʥʠʞʝʥ, ʫʤʝʥʴʰʝʥ ʜʠʘʤʝʪʨ ʷʜʝʨ ʩʝʢʨʝʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ. ɺ ʧʨʦʩʚʝʪʝ ʞʝ-
ʣʝʟ ʦʪʩʫʪʩʪʚʫʝʪ ʩʝʢʨʝʪ. 

ɺ ʩʝʤʝʥʥʠʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʳʩ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ 

ʫʤʝʥʴʰʝʥʘ ʚ 1,66 ʨʘʟʘ, ʩʧʝʨʤʘʪʦʛʝʥʝʟ ʚ ʥʠʭ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʣʠʰʴ ʜʦ ʩʪʘʜʠʠ ʩʧʝʨʤʘʪʦʮʠʪʘ 1 ʧʦʨʷʜʢʘ. 
ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʟʨʝʚʘʥʠʝ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʂʣʝʪʢʠ ʉʝʨʪʦʣʠ ʠ ʠʭ ʷʜʨʘ 

ʫʤʝʥʴʰʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ɺ ʧʨʦʩʚʝʪʝ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ ʠʤʝʝʪʩʷ ʭʣʦʧʴʝʚʠʜʥʘʷ ʤʘʩʩʘ ʦʢʩʠʬʠʣʴʥʦʡ ʦʢʨʘʩʢʠ, ʯʪʦ, ʚʠ-

ʜʠʤʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪ ʨʘʩʧʘʜʘ ʛʦʥʦʮʠʪʦʚ ʥʘ ʫʢʘʟʘʥʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʘʧʦʧʪʦʟʘ. 

ɺ ʠʥʪʝʨʩʪʠʮʠʠ ʷʠʯʝʢ ʠʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʥʠʞʝʥʠʷ ʠʥʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ, ʯʪʦ ʚʳʨʘʞʝʥʦ ʚ ʟʘ-

ʤʝʪʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʯʠʩʣʘ ʠ ʦʙʲʝʤʘ ʠʥʪʝʨʩʪʠʮʠʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʆʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ ʃʝʡʜʠʛʘ ʚʳʛʣʷʜʷʪ 
ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʥʳʤʠ. ʀʭ ʷʜʨʘ ʫʧʣʦʪʥʝʥʳ, ʠʤʝʶʪ ʠʥʪʝʥʩʠʚʥʫʶ ʙʘʟʦʬʠʣʴʥʫʶ ʦʢʨʘʩʢʫ, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʛʣʫʙʦʢʦʤ ʥʝʢʨʦʙʠʦʟʝ. ʋ ʯʘʩʪʠ ʪʘʢʠʭ ʢʣʝʪʦʢ ʃʝʡʜʠʛʘ ʥʘʙʣʶʜʘʝʪʩʷ ʛʣʳʙʯʘʪʳʡ ʨʘʩʧʘʜ - 

ʢʘʨʠʦʨʝʢʩʠʩ. ʄʘʩʩʘ ʩʝʤʝʥʥʠʢʦʚ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʘʤʮʦʚ ʩʥʠʞʝʥʘ ʥʘ 50,39Ñ2,0 % (ʨ<0,001) [3]. 
ʀʥʘʯʝ ʛʦʚʦʨʷ, ʫʨʦʪʝʥʟʠʥ II ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʳʩ ʟʘʜʝʨʞʢʫ ʨʘʟʚʠʪʠʷ 

ʛʦʥʘʜ ʠ ʩʦʟʨʝʚʘʥʠʷ ʛʦʥʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʟʥʘʢʠ ʥʘʨʫʰʝʥʠʷ ʛʦʨʤʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ ʠ ʩʝ-

ʤʝʥʥʠʢʦʚ. ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝ ʪʦʣʴʢʦ ʟʘʜʝʨʞʢʠ ʦʪʢʨʳʪʠʷ ʧʦʣʦʚʦʡ ʱʝʣʠ ʫ ʩʘ-

ʤʦʢ, ʥʦ ʪʘʢʞʝ ʦʪʩʪʘʚʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʟʘʤʝʪʥʦʤ ʩʥʠʞʝʥʠʠ ʤʘʩʩʳ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʋ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʨʦʤʝ 

ʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʫʨʦʪʝʥʟʠʥ II ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪ ʜʣʠ-
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ʪʝʣʴʥʳʡ, ʥʦ ʦʙʨʘʪʠʤʳʡ ʢʦʥʪʨʘʮʝʧʪʠʚʥʳʡ ʵʬʬʝʢʪ ʫ ʢʨʳʩ ʦʙʦʝʛʦ ʧʦʣʘ. ʇʨʠ ʵʪʦʤ ʧʝʧʪʠʜ ʥʝ ʦʙʣʘʜʘʝʪ 

ʪʝʨʘʪʦʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʵʤʙʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʪʝʥʟʠʥʘ II ʢʨʦʣʠʢʘ ʧʨʠ ʚʣʠʷʥʠʠ ʝʛʦ ʥʘ ʷʡʮʘ ʢʫʨ [1] ʧʨʦʚʦʜʠʣʦʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʆʜʥʘ ʧʘʨʪʠʷ ʷʠʮ ʚʳʜʝʨʞʠʚʘʣʘʩʴ ʚ ʚʦʜʝ ʩ ʫʨʦʪʝʥʟʠʥʦʤ II ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 25 ʤʢʛ/ʣ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ 6-10 , ʚʪʦʨʘʷ - ʚ ʚʦʜʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʫʨʦʪʝʥʟʠʥʘ II ʨʘʚʥʦʡ 7,5 ʤʢʛ/ʣ, ʪʨʝʪʴʷ - ʚ ʚʦʜʝ ʩ ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ 3,75 ʤʛ/ʣ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʢʫʙʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ 15 ʤʠʥʫʪ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʷʡʮʘ ʪʱʘʪʝʣʴʥʦ ʧʨʦʩʫʰʠʚʘʣʠʩʴ ʧʦʣʦʪʝʥʮʝʤ ʠ ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʧʦʤʝʱʘʣʦʩʴ ʚ ʨʘʟʥʳʝ ʦʪʩʝʢʠ ʠʥ-
ʢʫʙʘʪʦʨʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 37Á ʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʵʪʦʡ ʩʝʨʠʝʡ ʦʧʳʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʛʠʙʝʣʴ ʟʘʨʦʜʳʰʝʡ ʢʫʨʠ-

ʮʳ ʚʦʟʨʘʩʪʘʣʘ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʫʯʘʝʤʦʛʦ ʧʝʧʪʠʜʘ. ʊʘʢ, ʚ ʷʡʮʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ 
ʨʘʩʪʚʦʨʦʤ ʧʝʧʪʠʜʘ ʚ ʜʦʟʝ 25 ʤʢʛ/ʣ, ʥʘ 20-ʡ ʜʝʥʴ ʠʥʢʫʙʘʮʠʠ ʧʦʛʠʙʣʠ ʚʩʝ ʟʘʨʦʜʳʰʠ; ʚ ʷʡʮʘʭ, ʦʙʨʘʙʦ-

ʪʘʥʥʳʭ ʨʘʩʪʚʦʨʦʤ ʧʝʧʪʠʜʘ ʚ ʜʦʟʝ 7,5 ʤʢʛ/ʣ, ʟʘʨʦʜʳʰʝʡ ʧʦʛʠʙʣʦ ʚ 5,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ; ʚ 

ʷʡʮʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʚʦʨʦʤ ʧʝʧʪʠʜʘ ʚ ʜʦʟʝ 3,75 ʤʢʛ/ʣ, ʟʘʨʦʜʳʰʝʡ ʧʦʛʠʙʣʦ ʚ 1,4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ 

ʚ ʢʦʥʪʨʦʣʝ. 
ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ ʢʦʨʦʪʢʦʛʦ ʧʝʧʪʠʜʘ ʂʅʉʉ ʢʨʦʣʠʢʘ ʷʡʮʘ ʢʫʨʠʮʳ ʠʩʩʣʝʜʦ-

ʚʘʣʠʩʴ ʩ ʜʚʦʡʥʳʤ ʢʦʥʪʨʦʣʝʤ: 1- ʠʥʪʘʢʪʥʳʝ; 2 - ʠʥʢʫʙʠʨʦʚʘʥʥʳʝ ʚ ʚʦʜʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 

ʜʝʣʠʣʠʩʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ 1- ʷ ʛʨʫʧʧʘ ʷʠʮ ʠʥʢʫʙʠʨʦʚʘʣʘʩʴ ʚ ʚʦʜʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʧʝʧʪʠʜʘ 4 
ʤʢʛ/ʣ, 2-ʷ ʛʨʫʧʧʘ - ʚʦʜʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʧʝʧʪʠʜʘ 2 ʤʢʛ/ʣ, 3-ʷ ʛʨʫʧʧʘ - ʚʦʜʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠ-

ʝʡ ʘʢʪʠʚʥʦʛʦ ʧʝʧʪʠʜʘ 1 ʤʢʛ/ʣ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ, ʯʪʦ ʥʘʠʣʫʯʰʠʡ ʚʳʢʣʝʚ 
ʮʳʧʣʷʪ ʥʘʙʣʶʜʘʣʩʷ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʷʠʮ ʢʫʨʠʮʳ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʚʦʨʦʤ ʧʝʧʪʠʜʘ ʚ ʜʦʟʝ 4 ʤʢʛ/ʣ. ʇʦ 

ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʜʦʟʳ ʧʝʧʪʠʜʘ ʠʟ ʠʥʢʫʙʠʨʦʚʘʥʥʳʭ ʷʠʮ ʥʘʙʣʶʜʘʣʩʷ ʚʩʝ ʤʝʥʴʰʠʡ ʧʨʦʮʝʥʪ ʚʳʢʣʝʚʘ 

ʮʳʧʣʷʪ, ʜʦʩʪʠʛʘʷ 85% ʚ ʛʨʫʧʧʝ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʜʦʟʝ 1 ʤʢʛ ʧʝʧʪʠʜʘ ʥʘ ʣʠʪʨ. 

ɼʝʡʩʪʚʠʝ ʧʝʧʪʠʜʘ ʩʢʘʟʳʚʘʣʦʩʴ ʠ ʥʘ ʚʨʝʤʝʥʠ ʥʘʢʣʝʚʘ ʠ ʚʳʚʦʜʘ ʮʳʧʣʷʪ. ʊʘʢ, ʚ ʛʨʫʧʧʝ ʷʠʮ, ʦʙ-
ʨʘʙʦʪʘʥʥʳʭ ʧʝʧʪʠʜʦʤ ʚ ʜʦʟʝ 4 ʤʢʛ/ʣ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʦʢʨʘʱʘʣʩʷ ʥʘ 11,8 ʯʘʩ, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʷʠʮ, ʧʝʧ-

ʪʠʜʦʤ ʚ ʜʦʟʝ 2 ʤʢʛ/ʣ, ʦʥ ʩʦʢʨʘʱʘʣʩʷ ʥʘ 3,81 ʯʘʩ. 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʤʘʣʳʝ ʜʦʟʳ ʫʨʦʪʝʥʟʠʥʘ II ʢʨʦʣʠʢʘ ʚʳʟʳʚʘʶʪ ʫʚʝʣʠʯʝʥʠʝ (ʩʪʠʤʫʣʷʮʠʶ) ʚʳʢʣʝʚʘ 
ʮʳʧʣʷʪ, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʷʠʮ ʙʦʣʴʰʠʤʠ ʜʦʟʘʤʠ ʧʝʧʪʠʜʘ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʚʳʢʣʝʚʘ ʮʳʧʣʷʪ. ʕʪʘ 

ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʨʦʪʢʦʛʦ ʧʝʧʪʠʜʘ ʂʅʉʉ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʩʝʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʝʧʪʠʜʦʚ. 

ʅʘʨʷʜʫ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʜʝʡʩʪʚʠʷ ʫʨʦʪʝʥʟʠʥʘ II ʥʘ ʢʨʳʩ ʠ ʨʘʟʚʠʪʠʝ ʟʘʨʦʜʳʰʝʡ ʢʫʨ ʧʨʦʚʝʜʝʥ 

ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʠʢʨʦʡ ʧʨʫʜʦʚʦʡ ʣʷʛʫʰʢʠ. ʈʘʟʜʝʣʠʚ ʤʘʩʩʫ ʚʳʤʝʪʘ ʣʷʛʫʰʢʠ ʥʘ ʜʚʝ 
ʯʘʩʪʠ, ʦʜʥʫ ʝʝ ʯʘʩʪʴ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʚʦʜʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʜʦʝʤʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʥʝʝ ʫʨʦʪʝʥʟʠʥʘ II 

ʙʳʢʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 32 ʤʢʛ/ʣ, ʚʳʜʝʨʞʠʚʘʷ ʝʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18Áʉ. ʇʦʩʣʝ ʵʪʦʛʦ ʵʪʘ 

ʯʘʩʪʴ ʠʢʨʳ ʣʷʛʫʰʢʠ ʙʳʣʘ ʧʨʦʤʳʪʘ ʯʠʩʪʦʡ ʚʦʜʦʡ ʠ ʧʦʤʝʱʝʥʘ ʥʘ ʧʨʝʞʥʝʝ ʤʝʩʪʦ ʨʷʜʦʤ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 
ʜʦʣʝʡ ʠʢʨʳ, ʢʦʪʦʨʘʷ ʥʝ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʫʨʦʪʝʥʟʠʥʦʤ II ʙʳʢʘ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʦʮʝʩʩʦʤ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʠʢʨʳ ʠ ʟʘ ʚʳʢʣʝʚʦʤ ʛʦʣʦʚʘʩʪʠʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʯʘʩʪʠ ʠʢʨʳ 

ʣʷʛʫʰʢʠ ʧʨʦʠʟʦʰʝʣ ʥʦʨʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚʳʢʣʝʚʘ ʛʦʣʦʚʘʩʪʠʢʦʚ, ʩʦʩʪʘʚʠʚʰʠʡ 90% ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʢ-
ʨʠʥʦʢ. ɺ ʠʢʨʝ ʞʝ, ʠʥʢʫʙʠʨʦʚʘʥʥʦʡ ʚ ʨʘʩʪʚʦʨʝ ʫʨʦʪʝʥʟʠʥʘ II ʚʳʢʣʝʚʘ ʛʦʣʦʚʘʩʪʠʢʦʚ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. 

ʆʥʘ ʧʦʪʫʩʢʥʝʣʘ ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʦʜʚʝʨʛʣʘʩʴ ʘʫʪʦʣʠʟʫ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʨʦʪʝʥʟʠʥ II ʯʝʣʦʚʝʢʘ ʠ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʘʢʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʢʨʳʩ, ʢʫʨ ʠ ʠʢʨʳ ʣʷʛʫʰʝʢ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʟʘʜʝʨʞʢʝ ʨʘʟʚʠʪʠʷ ʛʦʥʘʜ ʢʨʳʩ, 
ʥʦ ʪʘʢʞʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʣʦʜʦʚ ʧʪʠʮ, ʚʨʝʤʷ ʠʭ ʚʳʢʣʝʚʘ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʚʠʪʠʝ ʛʦʣʦʚʘʩʪʠʢʦʚ ʣʷʛʫʰʢʠ. 

 
The article describes effects of Urotensin-II (U-II) in human and mammalian systems, its influence on the structure of 

the reproductive organs, regulation of ovo- and spermatogenesis, the development of hens' foeti, their hatching out, as 

well as hatching out of frogs' tadpoles. 
The key words: Urotensin II, spermatogenesis, ovogenesis, rats, frogs tadpoles 
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ʉɽɿʆʅʅɸʗ ɼʀʅɸʄʀʂɸ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ɾɽʃɽɿʓ ʊʈɽʊʔɽɻʆ 

ɺɽʂɸ (ɻɸʈɼɽʈʆɺʆʁ ɾɽʃɽɿʓ) ʀ ʇʆʏɽʂ ɹʈʆʁʃɽʈʆɺ ʂʈʆʉʉɸ çʉʄɽʅɸ-7è ʇʆɼ ɺʃʀ-

ʗʅʀɽʄ ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ ʇʈɽʇɸʈɸʊʆɺ ɺ ʋʉʃʆɺʀʗʍ ʆɸʆ çʉʅɽɾʂɸè 

 

ɸ.ɸ ɹʦʙʫʥʦʚ, ɸ.ʃ. ʍʘʨʣʘʥ 

 
ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʤʦʨʬʦʤʝʪʨʠʠ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çɻʘʤʘʚʠʪè ʠ çʌʦʩʧʨʝʥʠʣè. ʉ ʧʦʤʦʱʴʶ ʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʩʝʟʦʥʥʦʡ 

ʤʦʨʬʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʦʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʝʟʦʥʥʦʩʪʴ, ɾʝʣʝʟʘ ʪʨʝʪʴʝʛʦ ʚʝʢʘ, ɻʘʨʜʝʨʦʚʘ ʞʝʣʝʟʘ, ʙʨʦʡʣʝʨ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è, çɻʘʤʘ-

ʚʠʪè, çʌʦʩʧʨʝʥʠʣè 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʫʜʝʣʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʤʦʨʬʦʣʦʛʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ ʚ ʩʝʟʦʥʥʦʤ ʘʩʧʝʢʪʝ. ɺ ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪ-
ʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʦʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ [2].  

ʀʟʫʯʝʥʠʝ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʦʚ çɻʘ-

ʤʘʚʠʪè ʠ çʌʦʩʧʨʠʥʠʣè ʥʘ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è. çʌʦʧʨʝʥʠʣè ï 
ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʩ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩ-

ʥʳʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. çɻʘʤʘʚʠʪè ï ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʙʠʦʩʪʠʤʫʣʷʪʦʨ, ʦʙʣʘʜʘʶʱʠʡ 

ʩʪʠʤʫʣʠʨʫʶʱʠʤ, ʙʠʦʪʦʥʠʟʠʨʫʶʱʠʤ ʠ ʧʨʦʪʠʚʦʩʪʨʝʩʩʦʚʳʤ ʵʬʬʝʢʪʦʤ [1].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʣʠʷʥʠʶ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʭʦʜʠʣ ʚ ʜʚʘ 
ʵʪʘʧʘ: ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ (I) ʠ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ (II). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨ-

ʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʧʪʠʮ. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ çɻʘʤʘʚʠʪè ʠ çʌʦʩʧʨʝʥʠʣè. 

ɺʨʝʤʷ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʫʯʠʪʳʚʘʣʦʩʴ ʩ ʚʘʢʮʠʥʘʮʠʝʡ ʧʪʠʮ ʠ ʥʘʣʠʯʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʪʨʝʩʩ 
ʬʘʢʪʦʨʦʚ, ʜʦʟʘ ʚʚʦʜʠʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʩ ʫʯʸʪʦʤ ʩʨʝʜʥʝʡ ʤʘʩʩʳ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʢʘʬʝʜʨʳ 

ʟʦʦʣʦʛʠʠ ʠ ʘʥʘʪʦʤʠʠ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ. ɻ. ʇʝʪʨʦʚʩʢʦʛʦ ʚ 
ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʦʛʦ ʜʦʛʦʚʦʨʘ ʩ ɿɸʆ çʄʠʢʨʦ-ʧʣʶʩè ʧʨʠ ɻʋ ʅʀʀ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ 

ʠʤ. ʅ.ʌ. ɻʘʤʘʣʝʷ. ʕʢʩʧʝʨʠʤʝʥʪ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ (I) ʧʨʦʚʦʜʠʣʩʷ ʚ ʥʦʷʙʨʝ-ʜʝʢʘʙʨʝ 2009 ʛʦʜʘ, ʚ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (II ) ï ʚ ʠʶʥʝ-ʠʶʣʝ 2010 ʛʦʜʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʙʨʦʡʣʝʨʳ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è, ʚʳʨʘʱʝʥ-
ʥʳʭ ʥʘ ʆɸʆ ʇʪʠʮʝʬʘʙʨʠʢʘ çʉʥʝʞʢʘè ʚ ʫʩʣʦʚʠʷʭ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʠ 

ʢʦʨʤʣʝʥʠʝ ʮʳʧʣʷʪ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʭʦʟʷʡʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ [5]. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʤʘʢʨʦʤʦʨʬʦ-
ʤʝʪʨʠʯʝʩʢʠʭ, ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ 

ʘʥʘʣʠʟʦʤ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʄʘʢʨʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʢʣʶʯʘʣʠʩʴ ʩʥʷʪʠʠ ʣʠʥʝʡʥʳʭ ʧʨʦ-

ʤʝʨʦʚ ʞʝʣʝʟʳ: ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ ʪʦʣʱʠʥʫ, ʧʨʠ ʧʦʤʦʱʠ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 1ʤʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɾʝʣʝʟʘ ʪʨʝʪʴʝʛʦ ʚʝʢʘ (ɻʘʨʜʝʨʦʚʘ ʞʝʣʝʟʘ) ï glandula palpabrae 

tertiae ï ʵʪʦ ʟʘʩʪʝʥʥʘʷ ʪʨʫʙʯʘʪʦ-ʘʣʴʚʝʦʣʷʨʥʘʷ ʞʝʣʝʟʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʛʣʫʙʠʥʝ ʧʝʨʠʦʨʙʠʪʳ ʥʘ ʘʙʦ-

ʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ, ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʩ ʦʨʙʠʪʘʣʴʥʳʭ ʞʝʣʝʟ ʛʣʘʟʘ ʠ ʷʚʣʷʝʪʩʷ ʞʝʣʝ-

ʟʦʡ ʚʥʝʰʥʝʡ ʩʝʢʨʝʮʠʠ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʦʨʛʘʥʦʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʪʠʮ [4]. 
ɺ ʚʦʟʨʘʩʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ 

ʫ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. 
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ɺ ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʣʝʪʦ) ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʥʘ 

0,17 ʩʤ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʶʶ ʜʣʠʥʫ ʞʝʣʝʟʳ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ (ʟʠʤʘ). ʉ ʚʦʟʨʘʩʪʦʤ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 35-ʩʫʪʦʯʥʦʤ 

ʚʦʟʨʘʩʪʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʣʝʪʦʤ ʥʘ 0,14 ʩʤ ʙʦʣʴʰʝ ʯʝʤ ʟʠʤʦʡ (ʨʠʩ.1). 
ɺ ʩʪʘʨʪʦʚʦʤ ʧʝʨʠʦʜʝ ʟʠʤʦʡ ʜʣʠʥʘ ʞʝʣʝʟʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,75 ʨʘʟʘ, ʣʝʪʦʤ ï ʚ 1,65 ʨʘʟʘ. ɿʘ 

ʨʦʩʪʦʚʦʡ ʧʝʨʠʦʜ ʜʣʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,2 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,15 ʨʘʟʘ ʣʝʪʦʤ. ɿʘ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʜʣʠʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,34 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,05 ʨʘʟʘ ʣʝʪʦʤ. 
ɺ ʩʚʦʸʤ ʨʘʟʚʠʪʠʠ ʜʣʠʥʘ ʞʝʣʝʟʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,82 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 2 ʨʘʟʘ 

ʣʝʪʦʤ. ɺ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʞʝʣʝʟʳ ʥʘ 15,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ.  

 
ʈʠʩ.1. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʜʣʠʥʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 30-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʝʨʠʦʜʘ 

ʨʘʟʚʠʪʠʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠ ʚ 20-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʨʦʩʪʦʚʦʛʦ ʧʝʨʠʦʜʘ ʚ ʚʝʩʝʥʥʝ-

ʣʝʪʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ɿʠʤʦʡ ʤʘʢʩʠʤʫʤ ʥʘ 0,04 ʩʤ ʙʦʣʴʰʝ ʯʝʤ ʣʝʪʦʤ (ʨʠʩ. 2). 
ɺ ʩʪʘʨʪʦʚʳʡ ʧʝʨʠʦʜ ʜʣʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,75 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,71 ʨʘʟʘ ʣʝʪʦʤ. ɿʘ ʨʦʩʪʦʚʦʡ 

ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʚ 1,09 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,18 ʨʘʟʘ ʣʝʪʦʤ. ʇʨʠ ʠʥʚʦʣʶʮʠʠ ʦʨʛʘʥʘ ʚ 

ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʞʝʣʝʟʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 1,11 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,07 ʨʘʟʘ ʣʝʪʦʤ. 

 
ʈʠʩ.2. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʞʝʣʝʟʳ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʣʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,66 ʨʘʟʘ 

ʟʠʤʦʡ ʠ ʚ 2,01 ʨʘʟʘ ʣʝʪʦʤ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 
ʜʣʠʥʳ ʞʝʣʝʟʳ ʥʘ 12,06% ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɺʳʚʦʜʳ 
1. ʀʥʪʝʥʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʩʪʘʨʪʦʚʦʤ ʧʝʨʠʦʜʝ ʚʦ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠ-
ʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ (ʚ 1,75 ʨʘʟʘ);  

2. ʄʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʞʝʣʝʟʘ ʜʦʩʪʠʛʘʝʪ ʨʘʥʴʰʝ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ;  
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3. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çɻʘʤʘʚʠʪè ʠ çʌʦʩʧʨʝʥʠʣè ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ 
ʧʝʨʠʦʜ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʜʣʠʥʫ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʥʘ 9,87%.  
 
Seasonal changes in the morphology of animals are not sufficiently studied in modern science. The purpose this research - the 
study of seasonal dynamics of the third eyelid gland morphometry of broiler cross "Smena-7 under the influence of biological-
ly active preparations çGamavitè and çFosprenilè. With the help of anatomical, morphological, morphometric methods was 
obtained by a fundamentally new approach to the study of seasonal morphology of internal organs of the animal. 
The key words: Seasonality, gland of the third eyelid, Harderian gland, broiler cross "Smena-7", çGamavitè, çFosprenilè 
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ʄʦʥʦʛʨʘʬʠʷ. ʇ. ʨʝʜ. ɽ. ɺ. ɿʘʡʮʝʚʦʡ / ʈ. ʖ. ʃʶʪʳʡ. ɹʨʷʥʩʢ: ʂʫʨʩʠʚ, 2010. 110 ʩ. 

4. ʉʝʣʝʟʥʝʚ, ʉ.ɹ., ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʪʠʮ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ: ʃʝʢʮʠʦʥ-
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ɺʃʀʗʅʀɽ ɻɸʄɸɺʀʊɸ ʀ ʌʆʉʇʈɽʅʀʃɸ ʅɸ ʄʆʈʌʆʃʆɻʀʖ ʇʆʏɽʂ ʎʓʇʃʗʊ-

ɹʈʆʁʃɽʈʆɺ ʂʈʆʉʉɸ çʉʄɽʅɸ-7è 
 

ɸ.ɸ. ɹʦʙʫʥʦʚ 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʤʘʢʨʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ 

çʉʤʝʥʘ-7è ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ çɻʘʤʘʚʠʪʘè ʠ çʌʦʩʧʨʝʥʠʣʘè. ʋʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʧʨʠʝʤʘ 

ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢ ʞʝ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʚ ʨʘʟʚʠʪʠʠ ʧʦʯʝʢ ʙʨʦʡʣʝʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çɻʘʤʘʚʠʪè, çʌʦʩʧʨʝʥʠʣè, ʧʦʯʢʠ, ʙʨʦʡʣʝʨʳ, ʢʨʦʩʩ çʉʤʝʥʘ-7è, ʧʝʨʠʦʜʠʟʘʮʠʷ. 

 

ɺʚʝʜʝʥʠʝ 
ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʪʠʮʝʚʦʜʩʪʚʘ ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʮʝʥʥʳʤʠ ʧʨʦʜʫʢ-

ʪʘʤʠ ʧʠʪʘʥʠʷ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʛʠʙʝʣʠ ʠ ʩʥʠʞʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʷʚʣʷʝʪʩʷ 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠʭ ʦʨʛʘʥʠʟʤʘ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʥʪʝʥʩʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʪʠʮʳ. 
 ʉʝʛʦʜʥʷ ʫʚʝʣʠʯʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʧʨʦʚʦʜʠʪʩʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʝʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʠʤʤʫʥʠʪʝʪʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʘʤ, ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ ʢʦʨʤʘ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦ-
ʚʘʥʥʳʭ ʨʘʮʠʦʥʦʚ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʚʝʪʧʨʝʧʘʨʘʪʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ. ʉʨʝʜʠ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʪʠʮʳ, 

ʥʘʭʦʜʷʪʩʷ ʌʦʩʧʨʝʥʠʣ ʠ ɻʘʤʘʚʠʪ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʩʣʝʜʠʪʴ ʘʜʘʧʪʠʚʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʥʘʪʦʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʪʨʦʝʥʠʷ ʧʦʯʝʢ ʫ ʩʘʤʮʦʚ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è ʚ ʧʦʩʪʠʥʢʫʙʘʮʠʦʥʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʩ 

ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, ʵʪʘʧʦʚ ʠ ʬʘʟ ʜʝʬʠʥʠʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʣʠʷʥʠʷ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʌʦʩʧʨʝʥʠʣ ʠ ɻʘʤʘʚʠʪ. 

 ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʋ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è ʠʟʫʯʠʪʴ ʚʦʟʨʘʩʪʥʫʶ ʜʠʥʘʤʠʢʫ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʤʘʩʩʳ ʧʪʠʮʳ, ʜʣʠʥʳ ʪʫʣʦʚʠʱʘ ʠ ʰʠʨʠʥʳ ʪʘʟʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ. 
2. ʆʧʨʝʜʝʣʠʪʴ ʘʙʩʦʣʶʪʥʫʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʯʝʢ. 

3. ʀʟʫʯʠʪʴ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʯʝʢ. 
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4. ʆʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʦʩʪ ʜʣʠʥʳ ʧʦʯʝʢ ʢ ʜʣʠʥʝ ʪʫʣʦʚʠʱʘ, ʰʠʨʠʥʳ ʧʦʯʝʢ ʢ ʰʠʨʠʥʝ ʪʘ-

ʟʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʌʦʩʧʨʝʥʠʣ ʠ ɻʘʤʘʚʠʪ ʫ ʙʨʦʡʣʝʨʦʚ ʢʦʩʘ çʉʤʝʥʘ-7è 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʙʨʦʡʣʝʨʳ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è, ʧʨʠʥʘʜʣʝʞʘʚʰʠʝ ʆɸʆ 
çʉʥʝʞʢʘè ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʜʝʨʞʘʥʠʝ ʠ ʢʦʨʤʣʝʥʠʝ ʧʪʠʮʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʠ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʚ ʭʦʟʷʡʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʧʪʠʮʳ. ɺʩʝʛʦ ʙʳʣʦ 

ʚʟʷʪʦ 120 ʛʦʣʦʚ: 60 ʢʦʥʪʨʦʣʴʥʳʭ ʠ 60 ʦʧʳʪʥʳʭ. ʇʪʠʮʘʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʘʚʘʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʌʦʩʧʨʝ-
ʥʠʣ ʠ ɻʘʤʘʚʠʪ, ʥʘʯʠʥʘʷ ʩʦ 2 ʩʫʪʦʢ ʞʠʟʥʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚ ʚʠʜʝ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʨʘʮʠʦʥʘ ʥʝ ʧʨʦʚʦ-

ʜʠʣʦʩʴ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʦʪ 1- ʜʦ 40-ʩʫʪʦʢ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʝ 
ʧʦʣʫʯʘʣʘ ʧʨʦʪʠʚʦʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ ʚʠʪʘʤʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦ ʩʭʝʤʝ ʭʦʟʷʡʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ. 

ɼʣʷ çɻʘʤʘʚʠʪʘè ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ï 0,1 ʤʣ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʅʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʚʚʦʜʠʣʘʩʴ ʩʪʘʥʜʘʨʪ-

ʥʘʷ ʜʚʦʡʥʘʷ ʜʦʟʘ ʧʨʝʧʘʨʘʪʘ. ɼʣʷ çʌʦʩʧʨʝʥʠʣʘè - 0,2 ʤʣ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. 

 çɻʘʤʘʚʠʪè ʠ çʌʦʩʧʨʝʥʠʣè, ʦʙʲʸʤʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʘʙʣʠʮʝ 1, ʨʘʩʪʚʦʨʷʣʠ ʚ ʪʘʢʦʤ ʢʦʣʠ-
ʯʝʩʪʚʝ ʚʦʜʳ, ʢʦʪʦʨʳʡ ʧʪʠʮʳ ʤʦʛʣʠ ʚʳʧʠʪʴ ʟʘ 3 ʯʘʩʘ.  

ʂʘʞʜʳʝ ʧʷʪʴ ʩʫʪʦʢ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʦʩʤʦʪʨ, ʚʩʢʨʳʪʠʝ ʠ ʟʘʙʦʨ ʦʨʛʘʥʦʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ çɻʘʤʘʚʠʪʘè ʠ çʌʦʩʧʨʝʥʠʣʘè) ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ çɻʘʤʘʚʠʪʘè ʠ 
çʌʦʩʧʨʝʥʠʣʘè) ʧʦ ʜʝʩʷʪʴ ʛʦʣʦʚ ʜʦ ʢʦʥʮʘ ʚʳʨʘʱʠʚʘʥʠʷ.  

ʌʦʩʧʨʝʥʠʣ ï ʥʘʪʫʨʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʶʪ ʧʦ ʫʥʠʢʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʫʪʝʤ ʬʦʩʬʦ-

ʨʠʣʠʨʦʚʘʥʠʷ ʧʦʣʠʧʨʝʥʦʣʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʭʚʦʠ ʩʦʩʥʳ. ʌʦʩʧʨʝʥʠʣ ʦʙʣʘʜʘʝʪ ʚʳʨʘ-
ʞʝʥʥʳʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʧʨʠ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʈʘʟʨʘʙʦʪʘʥ ʧʨʝʧʘʨʘʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦ-

ʛʦʣʝʪʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ʅ.ɼ. ɿʝʣʠʥʩʢʦʛʦ, ʅʀʀ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠʤ. ʅ.ʌ. ɻʘʤʘʣʝʠ ʠ ʅʀʀ ʧʦʣʠʦʤʠʝʣʠʪʘ ʠ ʚʠʨʫʩʥʳʭ ʵʥʮʝʬʘʣʠʪʦʚ ʠʤ 

ʄ.ʇ.ʏʫʤʘʢʦʚʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʧʘʨʘʪ ʤʦʙʠʣʠʟʫʝʪ ʟʘʱʠʪʥʳʝ ʩʠʣʳ ʦʨʛʘʥʠʟʤʘ, ʘ ʩ ʜʨʫʛʦʡ ï ʦʙʣʘʜʘʝʪ 
ʘʥʪʠʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʩʦʯʝʪʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʌʦʩʧʨʝʥʠʣʘ ʩ ʄʘʢʩʠʜʠʥʦʤ ʠ 

ɻʘʤʘʚʠʪʦʤ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʧʘʨʘʪ ʟʘʧʘʪʝʥʪʦʚʘʥ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʣʝʯʝʥʠʷ ʚʠʨʫʩʥʳʭ ʵʥʪʝʨʠ-

ʪʦʚ, ʛʝʧʘʪʠʪʘ, ʧʘʥʣʝʡʢʦʧʝʥʠʠ, ʯʫʤʳ ʧʣʦʪʦʷʜʥʳʭ ʠ ʜʨʫʛʠʭ ʪʷʞʝʣʳʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
ɻʘʤʘʚʠʪ - ʙʠʦʛʝʥʥʳʡ ʩʪʠʤʫʣʷʪʦʨ, ʘʜʘʧʪʦʛʝʥ, ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨ, ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩ-ʚʦʟʜʝʡʩʪʚʠʷʤ, ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʚʝʩʦʚ, ʷʡʮʝʥʦʩʢʦʩʪʠ ʠ ʜʨ. ʚʠʜʦʚ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʥʦʚʥʦʡ ʜʝʡʩʪʚʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪ ï ʧʣʘʮʝʥʪʘ ʜʝʥʘʪʫʨʠʨʦ-

ʚʘʥʥʘʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʠ ʥʫʢʣʝʠʥʘʪ ʥʘʪʨʠʷ 
ɻʘʤʘʚʠʪ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ, ʧʨʠ 

ʣʶʙʳʭ ʠʥʪʦʢʩʠʢʘʮʠʷʭ (ʦʪʨʘʚʣʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʠ ʧʠʱʝʚʳʤʠ ʷʜʘʤʠ, ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʤʠ ʧʨʝʧʘ-

ʨʘʪʘʤʠ, ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʧʘʜʘ ʛʝʣʴʤʠʥʪʦʚ), ʧʨʠ ʘʥʝʤʠʷʭ, ʛʠʧʦʚʠʪʘʤʠʥʦʟʘʭ, ʜʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʩʣʝ 
ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ, ʪʨʘʚʤ ʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʩʨʝʜʩʪʚʘ ʧʨʝ-

ʧʘʨʘʪ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʣʝʯʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ, ʚʠʨʫʩʥʳʭ, ʭʣʘʤʠʜʠʡʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʙʘʙʝʟʠʦʟʝ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ʇʦʯʢʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʚʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʩʦʩʪʘʚʘ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ, ʛʦʤʝʦʩʪʘʟ. ʇʦʯʢʠ ʠʛʨʘʶʪ ʙʦʣʴ-

ʰʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʤʝ. ʆʥʠ ʫʜʘʣʷʶʪ ʧʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʨʘʚʥʦ-
ʚʝʩʠʝ ʠ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʢʨʦʚʠ ʠ ʪʢʘʥʷʭ, ʯʪʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ. 

ʀʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʝʢ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

 
ʈʠʩ.1. ʀʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʣʝʚʦʡ ʧʦʯʢʠ 

1 5 10 15 20 25 30 36

ͦͤͭͪͦ͟͡Έ 6,8 19,4 29,7 35,2 41,4 44,4 50,2 53,5

ͦͨ·ͭ 15,1 28,7 33,4 39 46 48,8 55,4
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ʈʠʩ.2. ʀʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʧʨʘʚʦʡ ʧʦʯʢʠ 

 

ʇʦ ʜʘʥʥʳʤ ʛʨʘʬʠʢʦʚ (ʨʠʩ. 1-2.) ʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ ʠ ʣʝʚʦʡ, ʠ ʧʨʘʚʦʡ ʧʦʯʢʠ ʚ ʦʙʝʠʭ 
ʛʨʫʧʧʘʭ ʮʳʧʣʷʪ ʧʨʦʠʩʭʦʜʷʪ ʨʘʚʥʦʤʝʨʥʦ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ 

ʦʧʳʪʦʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʪʦʯʝʢ: 25 ʠ 30 ʩʫʪʢʠ ʫ ʦʙʝʠʭ ʧʦʯʝʢ ʠ ʝʱʸ 10 ʩʫʪʢʠ ʫ ʧʨʘʚʦʡ ʧʦʯ-

ʢʠ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʯʢʘʤʠ ʠ ʢʦʥʪʨʦʣʷ, ʠ ʦʧʳʪʘ ʩʦʩʪʘʚʣʷʝʪ 0,2-0,3 ʤʤ, ʧʨʠ ʵʪʦʤ ʧʨʝ-

ʚʳʰʘʝʪ ʜʣʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ. 

 
ʈʠʩ.3. ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʣʝʚʦʡ ʧʦʯʢʠ 

 
ʈʠʩ.4. ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʧʨʘʚʦʡ ʧʦʯʢʠ 

  

1 5 10 15 20 25 30 36

ͦͤͭͪͦ͟͡Έ 6,8 20 28,2 35,6 42,2 43,4 50,2 53,2

ͦͨ·ͭ 16,3 29 34 40,4 45,6 49,8 55,2
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1 5 10 15 20 25 30 36

ͦͤͭͪͦ͟͡Έ 4,9 5,9 7,9 10,8 10,7 12,5 13,6 13

ͦͨ·ͭ 4,7 7,2 10,4 11 12,2 13,4 13,6
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ͦͨ·ͭ 

1 5 10 15 20 25 30 36

ͦͤͭͪͦ͟͡Έ 4,6 6 6,6 9,6 8,8 11,4 12,4 12,9

ͦͨ·ͭ 6 5,8 10,3 9,4 11 12,1 12,6
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ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʛʨʘʬʠʢʦʚ (ʨʠʩ. 3-4) ʚʠʜʥʦ, ʯʪʦ ʰʠʨʠʥʘ ʧʦʯʝʢ ʠʟʤʝʥʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, 

ʦʩʦʙʝʥʥʦ ʨʝʟʢʠʝ ʩʢʘʯʢʠ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʧʘʨʘʤʝʪʨʘ ʧʨʘʚʦʡ ʧʦʯʢʠ. ʋ ʢʦʥʪʨʦʣʴʥʳʭ ʧʪʠʮ ʜʚʘʞʜʳ ʧʨʦʠʩ-

ʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʰʠʨʠʥʳ ʣʝʚʦʡ ʧʦʯʢʠ: ʥʘ 20 ʠ 36 ʩʫʪʢʠ. ʇʨʠ ʵʪʦʤ ʚ ʵʪʠʭ ʪʦʯʢʘʭ ʦʧʳʪ ʧʨʝ-

ʚʳhʘʝʪ ʢʦʥʪʨʦʣʴ. ɿʥʘʯʝʥʠʷ ʰʠʨʠʥʳ ʧʨʘʚʦʡ ʧʦʯʢʠ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʥʠʞʘʝʪʩʷ ʥʘ 20 ʩʫʪʢʠ, ʘ 
ʟʘʪʝʤ ʩʥʦʚʘ ʚʦʟʨʘʩʪʘʝʪ. ʊʦ ʞʝ ʩʘʤʦʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ: ʥʘ 20 ʩʫʪʢʠ ʰʠʨʠʥʘ ʧʨʘʚʦʡ ʧʦʯ-

ʢʠ ʩʥʠʞʘʝʪʩʷ, ʟʘʪʝʤ ʚʦʟʨʘʩʪʘʝʪ, ʢʨʦʤʝ ʵʪʦʛʦ, ʫʤʝʥʴʰʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ ʧʨʦʠʩʭʦʜʠʪ ʠ 

ʥʘ 10 ʩʫʪʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʟʥʘʯʝʥʠʝ ʰʠʨʠʥʳ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 
ʧʨʝʦʙʣʘʜʘʝʪ ʢʦʥʪʨʦʣʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2 ʪʦʯʝʢ: 15 ʠ 20 ʩʫʪʦʢ. ʋ ʢʦʥʪʨʦʣʴʥʳʭ ʧʪʠʮ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʰʠʨʠʥʦʡ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʯʝʢ ʩʦʩʪʘʚʣʷʝʪ 0,1 ʤʤ, ʧʨʠʯʝʤ ʙʦʣʴʰʝ ʣʝʚʘʷ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʨʘʟʥʠʮʘ 

ʩʦʩʪʘʚʣʷʝʪ 1ʤʤ, ʪʘʢʞʝ ʰʠʨʠʥʘ ʣʝʚʦʡ ʙʦʣʴʰʝ. 

 
ʈʠʩ.5. ʀʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥʳ ʣʝʚʦʡ ʧʦʯʢʠ 

 

 
ʈʠʩ.6. ʀʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥʳ ʧʨʘʚʦʡ ʧʦʯʢʠ 

 

 ʅʘ ʛʨʘʬʠʢʘʭ (ʨʠʩ. 5-6) ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʛʣʫʙʠʥʳ ʠ ʣʝʚʦʡ, ʠ ʧʨʘʚʦʡ ʧʦʯʝʢ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 
ʚʦʟʨʘʩʪʘʶʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦ, ʩ ʨʝʟʢʠʤʠ ʧʝʨʝʭʦʜʘʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʫ ʢʦʥʪʨʦʣʴ-

ʥʳʭ, ʠ ʫ ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʥʘ 10 ʩʫʪʢʘʭ, ʘ ʟʘʪʝʤ ʦʯʝʥʴ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ, ʧʦʯʪʠ ʚ 

2 ʨʘʟʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʛʣʫʙʠʥʘ ʧʦʯʝʢ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʥʘ 36 ʩʫʪʢʠ, ʘ ʫ ʦʧʳʪʥʳʭ 
ʧʪʠʮ ʥʘ 30 ʩʫʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʛʣʫʙʠʥʳ ʧʨʘʚʦʡ ʧʦʯʢʠ. ʇʨʝʚʳʰʘʝʪ ʙʦʣʴʰʝʡ ʯʘ-

ʩʪʴʶ ʛʣʫʙʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ ʢʦʥʪʨʦʣʷ ʥʘʜ ʦʧʳʪʦʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2 ʪʦʯʝʢ: 25 ʠ 36 ʩʫʪʢʠ. ɸ ʚ ʩʣʫʯʘʝ 

ʛʣʫʙʠʥʳ ʧʨʘʚʦʡ ʧʦʯʢʠ ʧʨʝʦʙʣʘʜʘʝʪ ʦʧʳʪ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2 ʪʦʯʝʢ: 5 ʠ 30 ʩʫʪʢʠ. ʈʘʟ-
ʥʠʮʘ ʤʝʞʜʫ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʯʢʘʤʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʝʪ 0,1 ʤʤ, ʪʦʣʴʢʦ ʚ 

ʧʝʨʚʦʡ ʧʨʝʦʙʣʘʜʘʝʪ ʣʝʚʘʷ ʧʦʯʢʘ, ʘ ʚʦ ʚʪʦʨʦʡ ï ʧʨʘʚʘʷ. 

1 5 10 15 20 25 30 36

ͦͤͭͪͦ͟͡Έ 1,5 4,8 4 8 7,8 8,5 10 9,8

ͦͨ·ͭ 4,75 3,6 7,3 7,4 9,4 9,4 11,3
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1 5 10 15 20 25 30 38

ͦͤͭͪͦ͟͡Έ 1,6 5,6 3,2 7,2 7,6 9,5 9,8 9,7

ͦͨ·ͭ 5 4 7,5 7,6 9,6 9,4 11,4
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ʈʠʩ.7. ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʣʝʚʦʡ ʧʦʯʢʠ 

 
ʈʠʩ.8. ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʧʨʘʚʦʡ ʧʦʯʢʠ 

  

 

ɼʠʥʘʤʠʢʘ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʧʦʯʝʢ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʘ (ʨʠʩ. 7-8) . ʉʢʘʯ-
ʢʦʚ ʠ ʩʥʠʞʝʥʠʡ ʟʥʘʯʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʀ ʫ ʢʦʥʪʨʦʣʴʥʳʭ, ʠ ʫ ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ ʧʨʝʚʳʰʘʝʪ ʢʦʥ-

ʪʨʦʣʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2 ʪʦʯʝʢ ʫ ʣʝʚʦʡ ʧʦʯʢʠ ʠ 1 ʪʦʯʢʠ ʫ ʧʨʘʚʦʡ: 10 ʩʫʪʢʠ ʫ ʦʙʝʠʭ ʧʦʯʝʢ ʠ 20 ʩʫʪʢʠ ʫ 

ʣʝʚʦʡ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʤʘʩʩʘʤʠ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʯʝʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʝʪ 0,155 ʛ, ʧʨʠ-

ʯʝʤ ʤʘʩʩʘ ʣʝʚʦʡ ʙʦʣʴʰʝ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 0,130 ʛ, ʪʘʢʞʝ ʤʘʩʩʘ ʧʨʘʚʦʡ ʧʦʯʢʠ ʦʢʘʟʘʣʘʩʴ ʤʝʥʴʰʝ.  
 

ɺʓɺʆɼʓ 

1. ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʫ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è ʧʨʠ ʢʣʝʪʦʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 
ʦʪ 1-ʩʫʪʦʯʥʦʛʦ ʜʦ 40-ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʚʝʜʝʥʠʝ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʚʤʝʩʪʝ ʩ ʦʩʥʦʚʥʳʤ ʨʘʮʠʦʥʦʤ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ çɻʘʤʘʚʠʪè ʠ çʌʦʩʧʨʝʥʠʣè ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʝ ʩʪʠʤʫʣʠʨʫʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ: - ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʮʳʧʣʷʪ ʥʘ 1,84%; - ʩʨʝʜʥʝʩʫʪʦ-
ʯʥʦʛʦ ʧʨʠʚʝʩʘ ʜʦ 46,37 ʛ/ʩʫʪʢʠ; - ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʜʦ 98%; - ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʧʦʯʝʢ ʥʘ 30%, ʩ 

1-ʩʫʪʦʯʥʦʛʦ ʧʦ 35-ʩʫʪʦʯʥʳʡ ʚʦʟʨʘʩʪ. - ʫʤʝʥʴʰʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ 

ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʧʦʯʝʢ ï ʥʘ 2,0%, ʩ 15-ʩʫʪʦʯʥʦʛʦ ʧʦ 35-ʩʫʪʦʯʥʳʡ ʚʦʟʨʘʩʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʦʪ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ. 
2. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: çɻʘʤʘʚʠʪè ʚ ʜʦʟʝ 0,1 ʤʣ/ʢʛ, çʌʦʩʧʨʝ-

ʥʠʣè ʚ ʜʦʟʝ 0,2 ʤʣ/ʢʛ ï ʚʳʷʚʣʝʥʳ ʚʦʟʨʘʩʪʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʢʘʞʜʳʡ ʧʝʨʠʦʜ ʠ ʬʘʟʫ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʦʪʤʝʯʝʥ ʚʳʨʘʞʝʥʥʳʡ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʤʦʨʬʦ-
ʣʦʛʠʶ ʧʦʯʝʢ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è, ʘʩʠʥʭʨʦʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ: 

- ʜʠʘʤʝʪʨ ʧʨʷʤʳʭ ʢʘʥʘʣʴʮʝʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʯʝʢ ʚ 1,5 ʠ 3,4 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

- ʜʠʘʤʝʪʨ ʧʨʷʤʳʭ ʢʘʥʘʣʴʮʝʚ, ʜʠʘʤʝʪʨ ʠ ʧʣʦʱʘʜʴ ʧʨʦʩʚʝʪʘ, ʚʳʩʦʪʘ ʵʧʠʪʝʣʠʦʮʠʪʦʚ, ʜʠʘʤʝʪʨ ʠ 

1 5 10 15 20 25 30 36

ͦͤͭͪͦ͟͡Έ 0,043 0,327 0,392 1,175 1,662 2,319 3,57 4,958

ͦͨ·ͭ 0,209 0,463 1,159 1,688 1,838 3,168 3,788
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1 5 10 15 20 25 30 36

ͦͤͭͪͦ͟͡Έ 0,049 0,35 0,37 1,147 1,647 2,315 3,413 4,803

ͦͨ·ͭ 0,202 0,512 1,129 1,614 1,867 3,015 3,658
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ʧʣʦʱʘʜʴ ʷʜʨʘ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʦʙʝʠʭ ʧʦʯʝʢ; 

- ʜʠʘʤʝʪʨ ʠ ʧʣʦʱʘʜʴ ʧʨʦʩʚʝʪʘ ʧʨʷʤʳʭ ʢʘʥʘʣʴʮʝʚ ʣʝʚʦʡ ʧʦʯʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠ-

ʛʘʶʪ ʚ 30-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʘ, ʧʨʘʚʦʡ ʧʦʯʢʠ ï ʚ 35-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ; 

- ʚʳʩʦʪʘ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʧʨʷʤʳʭ ʢʘʥʘʣʴʮʝʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʯʢʠ ʥʘ 3,4 ʤʢʤ ʠ 1,7 ʤʢʤ; 
- ʜʠʘʤʝʪʨ ʷʜʝʨ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʣʝʚʦʡ ʧʦʯʢʠ ʣʝʚʦʡ ʧʦʯʢʠ ʫʚʝʣʠʯʠʣʩʷ ʚ 1,8 ʨʘʟʘ, ʘ ʧʨʘʚʦʡ ʧʦʯʢʠ 

ï ʚ 3 ʨʘʟʘ; 

- ʧʣʦʱʘʜʴ ʷʜʝʨ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʣʝʚʦʡ ʧʦʯʢʠ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 4,3 ʨʘʟʘ, ʘ ʧʨʘʚʦʡ ʧʦʯʢʠ ï ʚ 9,7 ʨʘʟʘ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʦʙʷʤʠ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

3. ʇʦ ʧʝʨʠʦʜʘʤ ʨʘʟʚʠʪʠʷ ʧʦʯʝʢ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: ʥʘʯʘʣʴʥʦ-

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʵʪʘʧ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ; ʧʨʦʤʝʞʫʪʦʯ-
ʥʳʡ ʵʪʘʧ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ; ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʚʪʦʨʦʡ ʵʪʘʧ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʦʨʬʦʛʝʥʝʟʘ ʠ 

ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʘ; ʧʨʦʤʝʞʫʪʦʯʥʳʡ 3-ʡ ʵʪʘʧ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʨʬʦʛʝʥʝʟʘ ʦʨʛʘʥʘ; ʧʫʙʝʨ-

ʪʘʪʥʳʡ ʵʪʘʧ ʟʘʤʝʜʣʝʥʠʷ ʤʦʨʬʦʛʝʥʝʟʘ ʦʨʛʘʥʘ; ʇʫʙʝʨʪʘʪʥʦ-ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ʘʜʘʧʪʠʚʥʦ-

ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ ʦʨʛʘʥʘ. ʆʧʨʝʜʝʣʝʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʬʘʟʳ, ʢʦʪʦ-
ʨʳʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 1-ʝ, 29-ʝ, 40-ʝ ʩʫʪʢʠ. 

4. ʇʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʦʚ çɻʘʤʘʚʠʪè ʠ çʌʦʩʧʨʝʥʠʣè ʙʨʦʡʣʝʨʘʤ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è ʩ 

ʧʝʨʚʳʭ ʜʥʝʡ ʞʠʟʥʠ, ʧʝʨʝʜ ʩʪʨʝʩʩ-ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 
ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʥʝ ʪʦʣʴʢʦ ʧʦʯʝʢ, ʥʦ ʠ ʥʘ ʦʙʱʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘ-

ʥʠʟʤʘ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʛʝʤʦʛʣʦʙʠʥʘ, ʦʙʱʝʛʦ ʙʝʣʢʘ, ʧʦʚʳʰʝ-

ʥʠʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʠ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʡʢʦʮʠ-
ʪʦʚ, ʪʠʪʨ ʘʥʪʠʪʝʣ ʩʦʩʪʘʚʠʣ 1:132. 
 

The study identified makrometric and microscopic parameters of broiler cross "Smena-7" in the normal and the applica-

tion of "Gamavit" and "Fosprenil". The optimal dose of the drugs, as well as critical periods in the development of the 

kidneys of broilers. 

The key words: "Gamavit", "Fosprenil", kidney, broilers, cross, "Smena-7," periodization. 
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ʄʆʅʀʊʆʈʀʅɻ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɻʋʄɸʅʀʉʊʀʏɽʉʂʀ ʆʈʀɽʅʊʀʈʆɺɸʅʅʆʁ ʄɽʊʆ-

ɼʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ ʉʊʋɼɽʅʊʆɺ ɹʀʆʃʆɻʆɺ 

 
ʃ.ʀ. ɹʫʣʘʚʠʥʮʝʚʘ 

 
ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʩʧʦʩʦʙʳ ʠʭ ʬʠʢʩʘʮʠʠ ʠ ʫʯʝʪʘ ʚ ʠʥʪʝ-

ʛʨʘʪʠʚʥʦʤ ʧʦʢʘʟʘʪʝʣʝ ʂʢ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʙʘʣʣʘ 

ʨʝʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤʫ ʙʘʣʣʫ. ʇʦʢʘʟʘʥʳ ʧʫʪʠ 
ʧʦʥʠʞʝʥʠʷ ʪʨʫʜʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʩʢʨʳʪʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʂʢ ʥʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʛʫʤʘʥʠʟʘʮʠʷ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ.  

 

ɺ 2011/2012 ʫʯʝʙʥʦʤ ʛʦʜʫ ʥʘʯʘʣʦʩʴ ʧʦʵʪʘʧʥʦʝ ʚʚʝʜʝʥʠʝ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʘʭ [1]. ʉ ʠʭ ʚʥʝʜʨʝʥʠʝʤ ʩʚʷʟʘʥ ʧʦʠʩʢ 
ʧʫʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ï ʛʫʤʘʥʠʟʘʮʠʠ, ʧʝʨʝʭʦʜʘ ʦʪ 

ʧʨʝʜʤʝʪʥʦ-ʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʢ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʝʨʝʭʦʜ ʥʘ ʥʦʚʳʝ 

ʩʪʘʥʜʘʨʪʳ ʩʦʧʨʷʞʝʥ ʩ ʨʝʰʝʥʠʝʤ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʘʤʘʷ ʦʩʪʨʘʷ ʧʨʦʙʣʝʤʘ ï ʧʨʦʙʣʝʤʘ 
ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʣʠʯ-

ʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʜʘʧ-

ʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʫʯʝʥʠʢʘ [2].  
ʆʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʷʚ-

ʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ. ʄʝʪʦʜʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʥʝ 

ʩʚʦʜʠʪʩʷ ʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʦ ʥʝʢʦʪʦʨʦʤ ʬʨʘʛʤʝʥʪʝ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʟʘʬʠʢʩʠ-

ʨʦʚʘʥʥʳʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʠ ʚʳʩʪʫʧʘʶʱʠʭ ʩʨʝʜʩʪʚʘʤʠ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 
ʟʘʜʘʯ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʨʛʘʥʠʟʫʶʱʠʭ ʩʪʘʥʦʚʣʝʥʠʝ ʫʯʠʪʝʣʷ ʥʘ 
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ʦʩʥʦʚʝ ʧʦʛʨʫʞʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʥʦʚʦʡ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʦʡ ʰʢʦʣʳ. ʆʩʦʙʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ 

ʙʠʦʣʦʛʠʠ ʩʚʷʟʘʥʘ ʩʦ ʟʥʘʯʝʥʠʝʤ ʙʠʦʣʦʛʠʠ ʢʘʢ ʥʘʫʢʠ ʠ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ. ʀʤʝʥʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʫʢʠ ʧʨʦʣʘʛʘʶʪ ʧʫʪʴ ʢ ʥʦʚʦʡ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ. ʅʦʨʤʳ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʜʦʣʞʥʳ 
ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʥʘ ʚʩʶ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʫ. ɿʘʥʷʪʠʷ ʧʦ ʙʠʦʣʦʛʠʠ 

ʜʦʣʞʥʳ ʫʯʠʪʴ ʤʠʣʦʩʝʨʜʠʶ, ʦʱʫʱʝʥʠʶ ʩʝʙʷ ʯʘʩʪʴʶ ʧʨʠʨʦʜʳ.  

ʅʘʰʠ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʩʨʝʜʳ ʥʘ ʫʨʦʢʝ 
ʙʠʦʣʦʛʠʠ ʩʚʷʟʘʥʦ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ  ʨʘʚʥʦʮʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʟʥʘʥʠʷʤʠ, ʫʤʝʥʠʷʤʠ, ʦʧʳʪʦʤ 

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʮʝʥʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʘʟʚʘʥʥʦʡ ʩʨʝʜʦʡ 
ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʝʪʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʘʜʝʢʚʘʪʥʦʛʦ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʴʪʫʨʝ [3].  

ʀʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʮʝʣʴʶ ʰʢʦʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ 

ʜʣʷ ʦʙʨʝʪʝʥʠʷ ʣʠʯʥʦʩʪʴʶ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʧʦʣʦʞʝʥʘ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʢʦʥʮʝʧʮʠʠ ʛʫʤʘʥʠ-

ʩʪʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʙʠʦʣʦʛʠʠ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘ-
ʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʠʩʚʦʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʳʪʘ ʥʘ ʦʩʥʦʚʝ ʨʘʚʥʦ-

ʮʝʥʥʦʛʦ ʫʩʚʦʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʟʜʘʶʱʝʛʦ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʝʪʝʥʠʷ ʤʠʨʦʚʦʟ-

ʟʨʝʥʠʷ, ʩʯʠʪʘʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʙʠʦʣʦʛʠʠ (ʌʇɼ).  
ʅʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʥʘʤʠ ʩʦʟʜʘʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʥʘʮʝ-

ʣʝʥʥʘʷ ʥʘ ʦʚʣʘʜʝʥʠʠ ʜʝʡʩʪʚʝʥʥʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʙʠʦʣʦʛʠʠ [4]. ʉʧʦʩʦʙʦʤ ʧʨʠʚʝʜʝʥʠʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ ʚʳʩʪʫʧʘʝʪ ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʠ-

ʩʘʥʠʝ ʦʪʨʝʟʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ) ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʧʣʘʥʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ. ʊʘʢʠʤʠ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦ-

ʜʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʫʯʝʙʥʳʡ ʵʣʝʤʝʥʪ ʫʨʦʢʘ, ʫʨʦʢ, ʵʢʩʢʫʨʩʠʷ, ʪʝʤʘ, ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ, 
ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʩ ʫʯʝʪʦʤ ʨʘʚʥʦʮʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʦʟʜʘʥʠʝ 

ʠ ʦʩʤʳʩʣʝʥʠʝ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʦ-

ʪʦʚʥʦʩʪʠ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʌʇɼ.  
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘ-

ʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʤʥʦʛʦʣʝʪʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʠ 

ʩʪʫʜʝʥʪʳ ʙʠʦʣʦʛʠ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʨʘʟʥʳʭ 

ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʦʙʫʯʘʶʱʠʝʩʷ ʧʦ ʨʘʟʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ɺ ʬʦʨʤʠʨʫʶʱʝʤ ʵʢʩʧʝʨʠ-
ʤʝʥʪʝ (2004ï2010 ʛʛ.) ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 358 ʩʪʫʜʝʥʪʦʚ ʠ ʩʚʳʰʝ 7000 ʫʯʘʱʠʭʩʷ 15 ʰʢʦʣ ʛ. ɹʨʷʥʩʢʘ 

ʠ ʦʙʣʘʩʪʠ. ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʨʦʠʣʘʩʴ ʢʘʢ ʬʘʢʪʦʨʠʘʣʴʥʘʷ. ʇʨʦʚʦʜʠʣʩʷ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʜʚʫʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ, ʛʨʫʧʧʳ ʠʩʧʳʪʫʝʤʳʭ ʨʘʙʦʪʘʣʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. ʇʨʠʤʝʥʷʣʘʩʴ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʥʦʛʦʬʘʢ-
ʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʘʟʚʘʥʥʦʛʦ ʀ.ʀ. ʅʫʨʤʠʥʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ [5]. ɺ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʛʦʪʦʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʢ 

ʨʝʘʣʠʟʘʮʠʠ ʌʇɼ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ: ʢʦʣʠʯʝʩʪʚʦ ʨʝʰʘʝʤʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ; ʬʦʨʤʘ ʢʦʥ-
ʪʨʦʣʷ; ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʆ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʫʜʠʣʠ ʧʦ ʩʪʝʧʝʥʠ ʚʣʘʜʝʥʠʷ ʌʇɼ. ʆʮʝʥʠʪʴ 

ʚʣʘʜʝʥʠʝ ʩʪʫʜʝʥʪʦʤ ʌʇɼ, ʟʥʘʯʠʪ ʦʮʝʥʠʪʴ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʝʰʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ 

ʜʝʡʩʪʚʠʠ. ʇʦʵʪʦʤʫ ʚ ʦʮʝʥʠʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʜʝʷ-
ʪʝʣʴʥʦʩʪʴʶ ʩʪʫʜʝʥʪʘ ʧʨʠ ʨʝʰʝʥʠʠ ʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʤʦʜʝʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʢʚʘʟʠʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʝʢ-

ʪʦʚ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʝʜʠʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʌʇɼ ʧʨʝʜʣʦʞʝʥ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ (ʂʢ). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʙʘʣʣʘ ʨʝʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤʫ ʙʘʣʣʫ. ɹʘʣʣ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʙʘʣʦʚ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦʝʢʪʘ, ʧʦʢʘ-

ʟʳʚʘʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ 

(ʧʦʢʘʟʘʪʝʣʴ) ʠʤʝʝʪ ʩʚʦʝ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʚ ʢʦʥʩʧʝʢʪʝ ʟʘʥʷʪʠʷ ʩʪʫʜʝʥʪʘ, ʪʘʙʣʠʮʝ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʪʘʙʣʠʮʝ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʝʢʪʘ. ʈʝʘʣʠʟʘʮʠʷ ʵʣʝʤʝʥʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  
ɹʘʣʣ ɿʥʘʢ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʘ 

4 + ʧʦʣʥʘʷ ʧʨʘʚʠʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʠ 

3 + ï ʧʨʘʚʠʣʴʥʘʷ, ʥʦ ʥʝ ʧʦʣʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

2 ï + ʥʝʪʦʯʥʘʷ ʨʝʘʣʠʟʘʮʠʷ (ʥʝʦʜʥʦʟʥʘʯʥʘʷ ʨʝʘʣʠʟʘʮʠʷ, ʥʝʪʦʯʥʦʝ ʤʝʩʪʦ) 

1 ï ʥʝʧʨʘʚʠʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

0 0 ʥʝ ʨʝʘʣʠʟʦʚʘʥ 
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ɺ ʪʘʙʣʠʮʝ ʥʘʙʣʶʜʝʥʠʡ ʠ ʪʘʙʣʠʮʝ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʝʢʪʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʪʘʚʷʪʩʷ ʟʥʘʢʠ ç+è, çïè, 

ʪ.ʢ. ʣʝʛʢʦ ʩʨʘʟʫ ʦʮʝʥʠʪʴ ʨʝʘʣʠʟʦʚʘʥ ʵʣʝʤʝʥʪ ʠʣʠ ʥʝʪ, ʘ ʣʠʰʴ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʳʩʣʝʥʥʦʛʦ ʘʥʘʣʠ-

ʟʘ ʠʣʠ ʫʪʦʯʥʝʥʠʷ ʫ ʩʪʫʜʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʧʝʨʝʚʦʜ ʦʮʝʥ-

ʢʠ ʚ ʯʠʩʣʦʚʫʶ ʰʢʘʣʫ ʦʪʥʦʰʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʟʞʝ. ʇʦʣʫʯʝʥʥʳʝ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 
ʘʥʘʣʠʟʫ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʂʢ ʷʚʣʷʝʪʩʷ ʪʦʡ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʦʡ, ʧʦ ʟʥʘʯʝʥʠʷʤ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʚʣʘʜʝʥʠʷ 

ʌʇɼ ʠ ʚ ʮʝʣʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʚʳʷʚʣʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʂʢ ʦʪ ʢʦʣʠʯʝʩʪʚʘ  ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʫʨʦʢʦʚ): 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʂʢÓ0,7 ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʝʤʦʛʦ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʪʫʜʝʥʪʳ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʫʨʦʢʦʚ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ 

ʫʨʦʚʥʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʦʩʣʝ 7-8 ʥʘʧʠʩʘʥʥʳʭ ʢʦʥʩʧʝʢʪʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʪ ʧʝʨʚʦ-

ʛʦ ʢ ʚʦʩʴʤʦʤʫ ʫʨʦʢʫ ʨʘʩʪʝʪ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ ʂʢ, ʥʦ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʝʛʦ ʜʠʩʧʝʨʩʠʷ (ʨʠʩ.).  

 
ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʪʘʙʣʠʮ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʚʳʷʚʠʣ ʨʘʟʣʠʯʠʷ ʚ ʩʪʝʧʝʥʴ 

ʪʨʫʜʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʨʦʢʘ, ʷʚʣʷʶʱʠʭʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦ ʩʪʝʧʝʥʠ ʪʨʫʜʥʦʩʪʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʯʝ-
ʪʳʨʝ ʫʨʦʚʥʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʮʝʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤʫ. ʂ 1-

ʤʫ ʫʨʦʚʥʶ ʦʪʥʝʩʝʥʳ ʵʣʝʤʝʥʪʳ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 75é100%; ʢʦ 2-ʤʫ ʫʨʦʚʥʶ ï 

50é75%; ʢ 3-ʤʫ ʫʨʦʚʥʶ ï 25é50%; ʢ 4-ʤʫ ʫʨʦʚʥʶ ï 0é25% . ʇʦʣʫʯʠʣʦʩʴ ʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦ ʩʪʝʧʝʥʠ ʪʨʫʜʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʫʨʦʢʘ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ (ʪʘʙʣ.).   

ʊʘʙʣʠʮʘ 

ʇʦʢʘʟʘʪʝʣʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 
ʕʣʝʤʝʥʪʳ (ʧʦʢʘʟʘʪʝʣʠ), ʦʪʨʘʞʘʶʱʠʝ ʨʝʘʣʠʟʘʮʠʶ  

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʜʝʨʞʘʥʠʷ 

ʋʨʦʚʝʥʴ 

ʫʩʚʦʝʥʠʷ 

ɿʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ  

ʆʩʥʦʚʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ (ʬʘʢʪʳ, ʧʦʥʷʪʠʷ, ʟʘʢʦʥʳé)  1 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ:  

ʧʨʠ ʠʟʫʯʝʥʠʠ ʣʶʙʦʛʦ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚʳʷʚʣʷʶʪ ʝʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳé  
3 

ʠʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʝ ʣʶʙʦʛʦ ʦʨʛʘʥʘ ʧʨʦʚʦʜʷʪ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʚʳʧʦʣʥʷʝʤʦʡ ʬʫʥʢʮʠʝʡ  2 

ʈʠʩʫʥʦʢ ï ʀʟʤʝʥʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʂʢ . 
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9 

ʠʜʝʷ ʵʚʦʣʶʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ ï ʦʩʥʦʚʥʦʡ ʩʪʝʨʞʝʥʴ ʰʢʦʣʴʥʦʡ ʙʠʦʣʦʛʠʠ: ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ 

ʧʦʩʪʦʷʥʥʦ ʧʦʢʘʟʳʚʘʶʪ ʫʩʣʦʞʥʝʥʠʝ ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʦʚ.  
3 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʦʨʛʘʥʠʟʤʳ (ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ) ʧʦ ʯʘʩʪʷʤ ʧʦʩʪʦʷʥʥʦ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦ, ʯʪʦ ʵʪʦ ʮʝʣʦʩʪʥʳʝ ʩʠʩʪʝʤʳ, ʛʜʝ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʩʚʷʟʘʥʳ ʠ ʚʣʠʷʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ   
3 

ʄʝʪʦʜʳ: 

ʩʣʦʚʝʩʥʳʝ (ʦʧʠʩʘʪʝʣʴʥʳʡ, ʦʙʲʷʩʥʠʪʝʣʴʥʳʡ, ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʳʡ ʨʘʩʩʢʘʟ)  2 

ʥʘʛʣʷʜʥʳʝ (ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ)  2 

ʧʨʘʢʪʠʯʝʩʢʠʝ (ʵʢʩʧʝʨʠʤʝʥʪ)  2 

ʉʨʝʜʩʪʚʘ  

ɼʠʜʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝ-

ʣʝʥʥʳʤʠ ʧʨʠʝʤʘʤʠ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  
3 

ʆʧʳʪ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʦʧʳʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ)  

ʄʝʪʦʜʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʝʤʳ:  

ʧʨʦʙʣʝʤʥʦʝ ʠʟʣʦʞʝʥʠʝ ʠʣʠ ʙʝʩʝʜʘ  3 

ʦʙʫʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 

ʠʣʠ ʤʦʜʝʣʴʥʳʡ)   
4 

ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ  3 

ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʦʣʫʯʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ  3 

ʧʣʘʥʠʨʦʚʘʥʠʝ (ʧʨʦʚʝʜʝʥʠʝ) ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʪʦʚʦʡ ʛʠʧʦʪʝʟʳ  3 

ʚʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟʳ, ʧʣʘʥʠʨʦʚʘʥʠʝ (ʧʨʦʚʝʜʝʥʠʝ) ʵʢʩʧʝʨʠʤʝʥʪʘ  4 

ʆʧʳʪ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʮʝʥʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ:  

ʨʘʩʢʨʳʪʠʝ ʨʦʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ  3 

ʧʦʜʯʝʨʢʠʚʘʥʠʝ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʥʝʪ ʥʠ ʧʦʣʝʟʥʳʭ, ʥʠ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 2 

ʧʨʦʚʝʜʝʥʠʝ ʤʳʩʣʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ  2 

ʇʨʠʥʮʠʧʳ ʚʦʩʧʠʪʘʥʠʷ: 

ʮʝʥʥʦʩʪʠ 2 

ʘʤʧʣʠʬʠʢʘʮʠʠ 1 

ʄʠʨʦʚʦʟʟʨʝʥʠʝ 

ʇʨʠʥʮʠʧʳ ʚʦʩʧʠʪʘʥʠʷ: 

ʩʫʙʲʝʢʪʥʦʩʪʠ 2 

ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ 3 

ʩʚʦʙʦʜʳ ʚʳʙʦʨʘ 4 

ʕʣʝʤʝʥʪʳ çʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʚʦʩʧʠʪʘʥʠʷè 

ʟʥʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʠʩʪʠʥʳ 4 

ʫʤʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ 4 

ʦʪʥʦʰʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʠʜʝʠ 4 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʘ ʩʜʝʣʘʪʴ ʦʙʦʙʱʝʥʠʝ: 
ï ʩʘʤʳʤ ʣʝʛʢʠʤʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʥʦʤʫ ʦʧʳʪʫ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʤʝʪʥʦ-ʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʠ ʘʜʝʢʚʘʪʥʳʝ ʞʠʟʥʝʥʥʦʤʫ 
ʦʧʳʪʫ (ʦʩʥʦʚʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʧʨʠʥʮʠʧ ʘʤʧʣʠʬʠʢʘʮʠʠ); 

ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʫʩʚʘʠʚʘʝʪʩʷ ʤʘʪʝʨʠʘʣ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʡ, ʥʦ ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʟʥʘʥʠʷʭ 
ʧʝʜʘʛʦʛʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ, ʙʠʦʣʦʛʠʠ, ʘʜʝʢʚʘʪʥʦʤ ʞʠʟʥʝʥʥʦʤ ʦʧʳʪʝ (ʧʨʠʥʮʠʧʳ ʚʦʩʧʠʪʘʥʠʷ ʠ ʤʝʪʦʜʠʯʝ-
ʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 2-ʛʦ ʫʨʦʚʥʷ); 

ï ʩʣʦʞʥʝʝ ʨʝʘʣʠʟʫʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʥʝ ʧʦʜʢʨʝʧʣʝʥʥʳʝ ʠʤʝʶʱʠʤʩʷ ʩʫʙʲʝʢʪʥʳʤ ʦʧʳʪʦʤ (ʦʧʠʩʘ-
ʪʝʣʴʥʳʡ ʨʘʩʩʢʘʟ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʨʘʩʩʢʘʟʦʚ); 

ï ʩʘʤʳʤʠ ʪʨʫʜʥʳʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʢʘʟʘʣʠʩʴ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝ-
ʣʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 
(ʵʣʝʤʝʥʪʳ çʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʚʦʩʧʠʪʘʥʠʷè), ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʦʧʳʪʘ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʣʷʣʦʩʴ ʚʣʠʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʥʩʧʝʢʪʝ ʫʨʦʢʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʫʩʣʦʚʥʳʭ 
ʟʥʘʢʦʚ ʢ ʚʦʩʴʤʦʤʫ ʫʨʦʢʫ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʝʤʦʛʦ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʫʨʦ-
ʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 
ʟʘʜʘʯ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʫʩʣʦʚʥʳʝ ʟʥʘʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʂʢ ʨʘʩʪʝʪ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 
ʂʢÓ0,7. ɼʠʩʧʝʨʩʠʷ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʌʇɼ ʥʝ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 
ʆʙʱʠʡ ʚʳʚʦʜ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʚʚʝʜʝʥʠʝ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʷʚʣʷʝʪʩʷ 
ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʌʇɼ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʘ ʢʦʥʪʨʦʣʷ ʥʘ ʂʢ. ʂʦʥʪʨʦʣʴ 
ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʟʘʥʷʪʠʷ ʠʣʠ 1 ʨʘʟ ʚ ʤʝʩʷʮ, ʧʦʩʣʝ ʦʩʚʦʝʥʠʷ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʧʨʦʛʨʘʤʤʳ. 
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ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʢʦʥʪʨʦʣʷ ʢ ʚʦʩʴʤʦʤʫ ʫʨʦʢʫ ʚʩʝ ʩʪʫʜʝʥʪʳ ʚʳʭʦ-
ʜʷʪ ʥʘ ʦʜʠʥʘʢʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʅʦ ʚ ʩʣʫʯʘʝ ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ ʤʦʜʫʣʷ (ʪ.ʝ. ʧʦʩʣʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʯʝʪʳ-
ʨʝʭ ʫʨʦʢʦʚ) ʟʥʘʯʝʥʠʷ ʂʢ  ʥʠʞʝ, ʯʝʤ ʧʨʠ ʢʦʥʪʨʦʣʝ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʟʘʥʷʪʠʷ. ʆʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʝʢ-
ʪʠʨʦʚʢʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʥʷʪʠʷʭ ʫʞʝ ʢ ʰʝʩʪʦʤʫ ʫʨʦʢʫ ʟʥʘʯʝʥʠʷ ʂʢ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʨʠʤʝʨʥʦ 
ʨʘʚʥʳ. ʇʦ ʟʘʪʨʘʪʘʤ ʚʨʝʤʝʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʢʦʥʪʨʦʣʷ ʙʦʣʝʝ ʪʨʫʜʦʝʤʦʢ, ʥʦ ʥʝ ʨʘʩʪʷʥʫʪ 
ʚʦ ʚʨʝʤʝʥʠ. ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʦʧʝʨʘʪʠʚʥʦʡ ʩʚʷʟʠ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʣʠ 
ʩʪʫʜʝʥʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʣʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʛʨʫʧʧʳ.  

ʂʨʦʤʝ ʪʦʛʦ ʥʘ 2 ʠ 3 ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʧʦʠʩʢʫ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʧʦ-
ʥʠʞʝʥʠʷ ʪʨʫʜʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʫʨʦʢʘ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ:  

ɺʦ-ʧʝʨʚʳʭ, ʪʨʫʜʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʥʦʩʠʪ ʜʠʩʢʨʝʪʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʦʚʣʝʢʘʝʤʳʡ ʚ 
ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʘʪʝʨʠʘʣ ʥʘʯʠʥʘʝʪ ʫʩʚʘʠʚʘʪʴʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʣʝʤʝʥʪ ʥʘʭʦʜʠʪ ʧʨʝʚʳʰʘʶʱʝʝ 
ʥʝʢʦʪʦʨʦʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺʦ-ʚʪʦʨʳʭ, ʩʧʦʩʦʙ ʧʦʥʠʞʝʥʠʷ ʪʨʫʜʥʦʩʪʠ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʫʨʦʚʥʷ ʪʨʫʜʥʦʩʪʠ ʨʝʘʣʠʟʫʝʤʦʛʦ ʵʣʝʤʝʥ-
ʪʘ, ʪʘʢ ʠ ʦʪ ʩʫʙʲʝʢʪʥʦʛʦ ʦʧʳʪʘ ʩʪʫʜʝʥʪʘ. ʊʘʢ, ʥʘ ʪʨʫʜʥʦʩʪʴ ʫʩʚʦʝʥʠʷ ʵʣʝʤʝʥʪʘ ʩʦʜʝʨʞʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʧʝʨ-
ʚʦʥʘʯʘʣʴʥʳʡ ʩʮʝʥʘʨʠʡ ʟʥʘʢʦʤʩʪʚʘ ʩ ʥʠʤ. ʊʨʫʜʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 2-ʛʦ ʠ 3-ʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ 
ʩʥʠʞʘʝʪʩʷ, ʝʩʣʠ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʵʣʝʤʝʥʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʩʤʦʪʨʘ ʬʨʘʛʤʝʥʪʘ ʫʨʦʢʘ ʠ ʢʨʘʪʢʦʛʦ ʠ 
ʯʝʪʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʤʝʨʘ. ɼʣʷ ʧʦʥʠʞʝʥʠʷ ʪʨʫʜʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 4-ʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʥʝʦʙʭʦ-
ʜʠʤʘ ʩʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʩʭʝʤʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʩʥʦʚʳ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʩʚʦʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʜʝʨʞʘʥʠʷ. ʊʨʫʜʥʦʩʪʴ ʧʦ-
ʚʳʰʘʝʪʩʷ, ʝʩʣʠ ʵʣʝʤʝʥʪ ʚʚʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʳʭ, ʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ.  

ɺ ʮʝʣʦʤ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ:  

ï ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʠʪʴ ʥʝ ʤʝʥʝʝ 8 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʲʝʢ-
ʪʦʚ ʩ ʦʧʦʨʦʡ ʥʘ ʩʭʝʤʫ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʩʥʦʚʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ ʚ ʢʦʥ-
ʩʧʝʢʪʝ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ;  

ï ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʫʙʲʝʢʪʥʦʛʦ ʦʧʳʪʘ ʥʝʦʙʭʦʜʠʤ ʧʦʦʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʜʦ ʜʦʩʪʠ-
ʞʝʥʠʷ ʩʪʫʜʝʥʪʦʤ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʢÓ0,7;  

ï ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʦʚʦʡ ʩʠʪʫʘʮʠʠ, ʚ ʭʦʜʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ 
ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʚʣʘʜʝʶʱʠʤ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ.  

ï ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʦʣʞʝʥ ʩʪʨʦʠʪʴʩʷ ʢʘʢ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʝ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʦʩʥʦʚʝ ʦʨʠʝʥ-
ʪʠʨʦʚ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʛʦʪʦʚʥʦʩʪʴ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠ 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʠʥʥʦ-
ʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɺʳʜʝʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʧʦʩʦʙʳ ʠʭ ʬʠʢʩʘʮʠʠ ʠ ʫʯʝ-
ʪʘ ʚ ʠʥʪʝʛʨʘʪʠʚʥʦʤ ʧʦʢʘʟʘʪʝʣʝ (ʂʢ) ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ 
ʧʦʜʛʦʪʦʚʢʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ.  

 
This article describes the performance indicators of methodical preparation, methods of fixation and accounting of inte-
grated indicator Cc (coefficient of competence). This indicator is the ratio of real points of components implementing 
educational content to the maximum possible score. The ways of lowering the challenges in implementing the compo-
nents of the curriculum. Reveals the dynamics of Cc at different stages of experimental training.  
The key words: professional training, humanization, fundamental professional activity, personally-oriented methodo-
logical object, expertise coefficient.  
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ʆʙ ʘʚʪʦʨʝ 

ɹʫʣʘʚʠʥʮʝʚʘ ʃ.ʀ. ï  ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ 
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ɹʆʊɸʅʀʂʆ-ɻɽʆɻʈɸʌʀʏɽʉʂʆɽ ʈɸʁʆʅʀʈʆɺɸʅʀɽ ɹʈʗʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɸ.ɼ. ɹʫʣʦʭʦʚ, ʖ.ɸ ʉʝʤʝʥʠʱʝʥʢʦʚ. 

 
ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ ʧʦʜʟʦʥ ʠ 

ʧʦʣʦʩ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. ʂʘʞʜʘʷ ʠʟ ʭʦʨʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʩʦʯʝʪʘʥʠʠ ʟʦʥʘʣʴʥʳʭ, ʵʢʩʪʨʘʟʦʥʘʣʴʥʳʭ ʠ ʘʟʦʥʘʣʴʥʦ-ʟʦʥʘʣʴʥʳʭ ʝʜʠʥʠʮ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʨʘʥʛʝ ʩʦʶʟʦʚ ʠ ʘʩʩʦʮʠʘʮʠʡ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʛʝʦʵʣʝʤʝʥʪʦʚ ʬʣʦʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʛʝʦʵʣʝ-
ʤʝʥʪ ʬʣʦʨʳ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ɹʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʚʳʷʚʠʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ. ɹ. ʉʦʯʘʚʘ [24] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʠ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʨʝʩʣʝʜʫʶʪ ʮʝʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦ-
ʢʨʦʚʫ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʩʪʫʧʘʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʦʪʦʙʨʘʞʘʶʱʘʷ ʩʚʷʟʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ. 

ʊʘʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʟʥʘʢʘʤ ʩʘʤʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʥʝ ʫʩʣʦʚʠʷʤ ʝʝ ʩʫʱʝ-
ʩʪʚʦʚʘʥʠʷ [11]. ʅ. ʀ. ʂʫʟʥʝʮʦʚ [12], ɽ. ʄ. ʃʘʚʨʝʥʢʦ [13], ʧʦʜʯʝʨʢʠʚʘʣʠ, ʯʪʦ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ, ʫʯʠʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʬʣʦʨʫ, ʪ. ʝ. 

ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʤ. ɹʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʠʪʝʣʴ-
ʥʳʡ ʧʦʢʨʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦʣʷʨʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʢʦʥʪʠʥʝʪʘʣʴʥʦʩʪʠ, ʪ. ʝ. ʢʣʠʤʘʪʦʛʝʥ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ï ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʂʦʥʢʨʝʪʥʦ ʞʝ ʛʨʘʥʠ-

ʮʳ ʝʜʠʥʠʮ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʨʦʛʨʘ-

ʬʠʝʡ ʠ ʣʠʪʦʣʦʛʠʝʡ, ʢʦʪʦʨʳʝ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ. 
ʇʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʠʩʪʝʤʝ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ ʜʦ ʩʠʭ ʧʦʨ 

ʚʳʟʳʚʘʝʪ ʜʠʩʢʫʩʩʠʶ. ʂʘʢ ʦʪʤʝʯʘʣ ɹ. ɺ. ɻʨʦʟʜʦʚ [10], ʪʝʨʨʠʪʦʨʠʷ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʳʢʝ ʪʨʝʭ 

ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ (ʧʨʠʨʦʜʥʳʭ) ʟʦʥ. ʖʛʦ-ʚʦʩʪʦʯʥʳʝ ʨʘʡʦʥʳ ʩʦʩʪʘʚʣʷʶʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ 
ʦʢʨʘʠʥʫ ʆʨʣʦʚʩʢʦ-ʍʘʨʴʢʦʚʩʢʦʛʦ ʣʝʩʦʩʪʝʧʥʦʛʦ ʨʘʡʦʥʘ (ʧʦʜʟʦʥʘ ʣʝʩʦʪʝʧʠ). ʉʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ʦʙʣʘʩʪʠ 

ʷʚʣʷʶʪʩʷ ʶʞʥʦʡ ʦʢʨʘʠʥʦʡ ʎʝʥʪʨʘʣʴʥʦʧʦʜʟʦʣʠʩʪʦʛʦ ʨʘʡʦʥʘ, ʘ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʦʙʣʘʩʪʠ ʪʷʛʦʪʝʝʪ ʢ ɹʝ-

ʣʦʨʫʩʩʢʦʤʫ ʧʦʣʝʩʴʶ. 
ɸ. ʂ. ʇʘʩʪʝʨʥʘʢ [17] ʥʘ ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ɹʨʷʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʧʦʜʟʦʥ ʣʝʩʥʦʡ ʟʦʥʳ: ʝʣʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʳʭ ʣʝʩʦʚ. ʌ. ʅ. ʄʠʣʴʢʦʚ [14] ʦʪʥʦʩʠʪ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʦʙʣʘʩʪʠ ʢ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ. ʆʜʥʘʢʦ 

ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʨʦʜʥʳʝ ʠ ʣʘʥʜʰʘʬʪʥʳʝ ʟʦʥʳ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤ ʠ ʙʦʪʘʥʠʢʦ-
ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʦʯʚʝʥʥʳʤ ʠʣʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ. ɻʨʘʥʠʮʳ ʧʨʠʨʦʜʥʳʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʜʦʣʞʥʳ ʪʦʯʥʦ ʩʦʚʧʘʜʘʪʴ ʩ ʛʨʘʥʠʮʘʤʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ [16]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɹʨʷʥʩʢʦʡ 
ʦʙʣʘʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʚʟʷʪʘ ʩʭʝʤʘ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʊ. ʀ. ʀʩʘʯʝʥʢʦ ʠ ɽ. ʄ. ʃʘʚʨʝʥʢʦ [11]. ʋʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ ʧʦʜʟʦʥ ʠ ʧʦʣʦʩ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. ɺ ʢʘʯʝʩʪʚʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʝʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʯʝʪʘʥʠʷ ʟʦʥʘʣʴʥʳʭ, ʵʢʩʪʨʘʟʦʥʘʣʴʥʳʭ ʠ ʟʦʥʘʣʴʥʦ-ʘʟʦʥʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ [2, 3, 4, 5, 6, 15, 20, 24, 26]. ʌʣʦʨʠʩʪʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʬʣʦʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʛʨʫʧʧʳ ʚʠʜʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʦʙʱʠʤ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʦʥʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ [8], ʘ ʪʘʢʞʝ ʛʨʫʧʧʳ ʚʠʜʦʚ ʧʦʣʠʟʦ-

ʥʘʣʴʥʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʘʟʦʥʘʣʴʥʦ-ʟʦʥʘʣʴʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ [3, 4]. 

ʂʘʞʜʦʡ ʠʟ ʭʦʨʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʝʜʠʥʠʮ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 
ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʨʘʥʛʝ ʩʦʶʟʦʚ ʠʣʠ ʘʩʩʦʮʠʘʮʠʡ, ʘ ʪʘʢʞʝ ʛʝʦʵʣʝʤʝʥʪʦʚ ʬʣʦʨʳ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʜʚʫʭ ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ï ɼʥʝʧʨʦʚʩʢʦʡ ʠ 

ɺʦʣʞʩʢʦʡ, ʟʘʥʠʤʘʷ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ ɼʝʩʥʳ ʠ ʣʝʩʠʩʪʳʡ ʚʦʜʦʨʘʟʜʝʣ ʤʝʞʜʫ ʥʝʡ ʠ ʆʢʦʡ. ʊʝʨʨʠ-
ʪʦʨʠʷ ʦʙʣʘʩʪʠ ʧʣʦʱʘʜʴʶ 34,9 ʪʳʩ. ʢʤ

2 
ʚʳʪʷʥʫʪʘ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʥʘ 270 ʢʤ, ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ï ʥʘ 190 

ʢʤ. ʆʙʣʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʢʨʘʡʥʝʤ ʶʛʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴ-

ʥʦʤ ʦʢʨʫʛʝ. ɻʨʘʥʠʯʠʪ ʥʘ ʟʘʧʘʜʝ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ɹʝʣʘʨʫʩʴ (ɻʦʤʝʣʴʩʢʦʡ ʠ ʄʦʛʠʣʝʚʩʢʦʡ ʦʙʣʘʩʪʷʤʠ), ʥʘ 
ʩʝʚʝʨʝ ï ʩ ʂʘʣʫʞʩʢʦʡ ʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʷʤʠ, ʥʘ ʚʦʩʪʦʢʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ï ʩ ʆʨʣʦʚʩʢʦʡ ʠ ʂʫʨʩʢʦʡ 

ʦʙʣʘʩʪʷʤʠ, ʘ ʥʘ ʶʛʝ ʩ ʋʢʨʘʠʥʦʡ (ʏʝʨʥʠʛʦʚʩʢʦʡ ʠ ʉʫʤʩʢʦʡ ʦʙʣʘʩʪʷʤʠ) [18, 19]. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. ʇʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɸ. ʃ. ʊʘʭʪʘʜʞʷʥʘ [26] ɹʨʷʥʩʢʘʷ 
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ʦʙʣʘʩʪʴ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦʡ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʎʠʨʢʫʤʙʦʨʝʘʣʴʥʦʡ ʦʙ-

ʣʘʩʪʠ ɻʦʣʘʨʢʪʠʯʝʩʢʦʛʦ ʮʘʨʩʪʚʘ. ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ɸ. ʃ. ʊʘʭʪʘʜʞʷʥʘ ʦʙʲʝʜʠʥʷʝʪ ʎʝʥ-

ʪʨʘʣʴʥʦʨʫʩʩʢʫʶ ʠ ʯʘʩʪʴ ʉʘʨʤʘʪʩʢʦʡ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ J. Braun-Blanquet [30]. ʇʦ ʨʘʡʦʥʠʨʦ-

ʚʘʥʠʶ H. Meusel et al. [31] ʨʝʛʠʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʉʘʨʤʘʪʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʉʨʝʜʥʝʝʚʨʦʧʝʡʩʢʦʛʦ ʬʣʦʨʠ-
ʩʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʊʝʨʨʠʪʦʨʠʷ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʢʦʪʦʥ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʥʘ ʩʪʳʢʝ ʛʨʘʥʠʮ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʟʦʥʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʭ (ʧʦʜʪʘʝʞʥʳʭ) ʠ ʟʦʥʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ
1
 

ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ɽʚʨʦʧʝʡʩʢʦʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʣʝʩʥʦʡ ʦʙʣʘʩʪʠ [23]. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʙʣʘʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʦʯʝʪʘʥʠʝʤ ʟʦʥʘʣʴʥʳʭ, ʘʟʦʥʘʣʴʥʦ-ʟʦʥʘʣʴʥʳʭ ʠ ʵʢʩʪʨʘ-

ʟʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʦ 7 ʦʩʥʦʚʥʳʭ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʣʘʥʜʰʘʬʪʦʚ [17; 9]. 

ɹʦʣʴʰʘʷ ʧʝʩʪʨʦʪʘ ʫʨʦʯʠʱ (ʤʝʩʪʥʦʩʪʝʡ) ʚ ʩʦʩʪʘʚʝ ʵʪʠʭ ʛʨʫʧʧ ʣʘʥʜʰʘʬʪʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

çʥʘʨʫʰʘʝʪè ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

 
ʈʠʩ. ɹʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

I  ï ʧʦʜʟʦʥʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʭ ʣʝʩʦʚ; II  ï ʧʦʜʟʦʥʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ ʝʣʴʶ: II a ï ʧʦʣʦʩʘ ʰʠʨʦ-

ʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʙʝʟ ʛʨʘʙʘ; IIb  ï ʧʦʣʦʩʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ ʝʣʴʶ ʠ ʛʨʘʙʦʤ; III  ï ʧʦʜʟʦʥʘ ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʙʝʟ ʝʣʠ. 

 

ʇʦʜʟʦʥʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʭ ʣʝʩʦʚ ʦʭʚʘʪʳʚʘʝʪ ʩʝʚʝʨʥʫʶ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʠ 
ʦʙʣʘʩʪʠ (ʨʠʩ. 1, I). ʖʛʦ-ʚʦʩʪʦʯʥʘʷ ʠ ʶʞʥʘʷ ʛʨʘʥʠʮʳ ʧʦʜʟʦʥʳ ʠʜʫʪ ʧʦ ʟʘʧʘʜʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦʧʦʣʴ-

ʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ʉʫʜʦʩʪʴ ʠ ʜʦʣʠʥʝ ʨ. ɼʝʩʥʘ. ɿʜʝʩʴ ʟʦʥʘʣʴʥʳʝ ʣʝʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʦʜʟʦʣʠʩʪʳʭ ʩʫʧʝʩʯʘʥʳʭ ʠ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ. ʐʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʝ ʣʝʩʘ 

ʵʪʦʡ ʧʦʜʟʦʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʶʞʥʦʡ ʧʦʣʦʩʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʭ ʣʝʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʦ-
ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʥʘ ʧʣʘʢʦʨʘʭ ʝʣʠ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ [23, ʩ. 15]. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʟʦʥʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʚ ʵʪʦʡ ʧʦʜʟʦʥʝ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʘʩʩ. Mercurialo perennisïQuercetum roboris Bulokhov et Solomeshch 2003 Picea abies var. 
(ʩʦʶʟ Querco roborisïTilion cordatae Bulokhov et Solomeshch 2003). ʕʪʦʪ ʚʘʨʠʘʥʪ ʘʩʩʦʮʠʘʮʠʠ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʦʙʱʝʩʪʚʘ ʤʝʟʦʬʠʪʥʳʭ ʥʝʤʦʨʘʣʴʥʦʪʨʘʚʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ c ʝʣʴʶ. ʅʝʙʦʣʴʰʠʤʠ 

ʫʯʘʩʪʢʘʤʠ ʟʜʝʩʴ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʤʝʟʦʬʠʪʥʳʭ ʥʝʤʦʨʘʣʴʥʦʪʨʘʚʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʭ 
ʣʝʩʦʚ ʘʩʩ. Rhodobryo roseiïPiceetum abietis Korotkov 1986 (ʩʦʶʟ QuercoïTilion ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦ-

ʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢ ʩʝʚʝʨʫ ʦʪ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʜʝʩʴ, ʫ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʧʦʜʪʘʝʞʥʦʡ 

ʧʦʜʟʦʥʳ, ʵʪʠ ʣʝʩʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʦʥʘʣʴʥʳʤʠ, ʭʦʪʷ ʠʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʪʣʠʯʘʝʪ ʦʪ ʙʦʣʝʝ ʩʝʚʝʨ-

ʥʳʭ ʪʠʧʠʯʥʳʭ ʥʝʤʦʨʘʣʴʥʦʪʨʘʚʥʳʭ ʝʣʴʥʠʢʦʚ ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʥʝʤʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʮʝʥʦ-

                                                
1
 ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʩʝ I ʧʦʨʷʜʢʘ, ʘ ʧʦʜʟʦʥʘ ï ʧʦʣʦʩʝ II  ʧʦʨʷʜʢʘ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ [23]. 
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ʦʙʨʘʟʦʚʘʪʝʣʝʡ: Quercus robur
1
, Tilia cordata, Acer platanoides, Corylus avellana. 

ɺ ʵʪʫ ʧʦʜʟʦʥʫ ʠʟ ʩʝʚʝʨʥʦʡ ʧʦʣʦʩʳ ʧʦʜʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ ʟʘʭʦʜʷʪ ʣʝʩʘ ʘʩʩ. Melico nutantisï

Piceetum abietis K.-Lund 1981 (ʩʦʶʟ Piceion excelsae Pawğowski et al. 1928; ʧʦʜʩʦʶʟ MelicoïPiceenion 

K.-Lund 1981) ï ʩʦʦʙʱʝʩʪʚʘ ʝʣʦʚʳʭ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʭ ʣʝʩʦʚ c ʥʝʙʦʣʴʰʠʤ ʫʯʘʩʪʠʝʤ ʥʝʤʦ-
ʨʘʣʴʥʳʭ ʚʠʜʦʚ; ʘʩʩ. Linnaeo borealisïPiceetum abietis (Caj. 1921) K.-Lund 1962 (ʩʦʶʟ Piceion excelsae 

Pawğowski et al. 1928, ʧʦʜʩʦʶʟ Eu-Piceenion excelsae K.-Lund 1981) ï ʩʦʦʙʱʝʩʪʚʘ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʟʝʣʝʥʦʤʦʰʥʳʭ ʝʣʦʚʳʭ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʭ ʣʝʩʦʚ. ʀʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʝʣʴ-
ʥʠʢʠ ʩ ʫʯʘʩʪʠʝʤ Betula pubescens, ʚ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʨʘʞʝʥ ʧʦʢʨʦʚ ʠʟ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ, ʦʪʥʦ-

ʩʠʤʳʝ ʢ ʘʩʩ. Sphagno girgensohniiïPiceetum abietis B. Pol. 1962 (ʧʦʜʩʦʶʟ SpagnoïPiceenion K.-Lund 

1981). ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʠʝ ʣʝʩʘ ʷʚʣʷʶʪʩʷ ʵʢʩʪʨʘʟʦʥʘʣʴʥʳʤʠ. 
ɿʦʥʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʢʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ ʥʘ ʩʦʩʪʘʚʝ ʘʟʦʥʘʣʴʥʦ-ʟʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʧʦʜʟʦʥʳ ʥʘ ʟʘʥʜʨʦʚʳʭ ʨʘʚʥʠʥʘʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʝʩʘ ʩʦʶʟʘ Dicranoï

Pinion sylvestris (Libbert 1933) Mat. 1962, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʘʮʠʜʦʬʠʪʥʳʝ ʤʦʭʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʝ 

ʩʦʩʥʦʚʳʝ ʠ ʝʣʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʩʥʷʢʦʚ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ 
ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ Picea abies. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʩʦʶʟʘ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʘʩʩ. Dicra-

noïPinetum sylvestris Preising et Knapp ex Oberd. 1957 ʩ ʩʫʙʘʩʩʦʮʠʘʮʠʝʡ D.ïP. piceetosum abietis 

Bulokhov et Solomeshch 2003. ɼʣʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩ ʙʦʣʝʝ ʚʣʘʞʥʳʤʠ ʧʦʯʚʘʤʠ ʪʠʧʠʯʥʘ ʘʩʩʦʮʠʘʮʠʷ 
ʩʦʩʥʦʚʳʭ ʤʦʣʠʥʠʝʚʳʭ ʣʝʩʦʚ Molinio  caeruleo-Pinetum (E. Schmid.) em. Mat. 1981, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ 

ʪʘʢʞʝ ʦʙʳʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʝʣʴ. 

ʃʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʵʪʦʡ ʧʦʜʟʦʥʳ ʚ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʫʶʪ ʚʠʜʳ ʙʦʨʝʘʣʴʥʦʛʦ ʠ ʩʫʙʙʦʨʝʣʴʥʦʛʦ ʛʝʦʵʣʝ-
ʤʝʥʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʤʦʨʘʣʴʥʳʤʠ. ʅʝʤʦʨʘʣʴʥʳʡ ʛʝʦʵʣʝʤʝʥʪ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʮʝʥʦʬʣʦʨʘʭ 

ʤʝʟʦʬʠʪʥʳʭ ʥʝʤʦʨʘʣʴʥʦʪʨʘʚʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ c ʝʣʴʶ ʠ ʥʝʤʦʨʘʣʴʥʦʪʨʘʚʥʳʭ ʝʣʴʥʠʢʦʚ. 

ɿʦʥʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ 
ʐʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʣʘʥʜʰʘʬʪʦʚ ʦʧʦʣʠʡ 

ʠ ʚʦʟʚʳʰʝʥʥʳʭ ʣʝʩʩʦʚʳʭ ʨʘʚʥʠʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ, ʘ ʪʘʢʞʝ ʥʘ ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʭ ʩʫ-

ʧʝʩʯʘʥʳʭ ʠ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ. ɺ ʩʦʩʪʘʚʝ ʟʦʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʦ ʜʚʝ ʧʦʜʟʦʥʳ ʠ ʧʦʣʦʩʘ. 

ʇʦʜʟʦʥʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ ʝʣʴʶ (ʨʠʩ., II) ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʦʙʣʘʩʪʠ; ʥʘ 
ʟʘʧʘʜʝ ʛʨʘʥʠʮʘ ʵʪʦʡ ʧʦʣʦʩʳ ʧʨʦʭʦʜʠʪ ʧʦ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʙʨʷʥʩʢʠʭ ʦʧʦʣʠʡ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ʉʫ-

ʜʦʩʪʴ, ʥʘ ʩʝʚʝʨʝ ʦʛʨʘʥʠʯʝʥʘ  ʜʦʣʠʥʦʡ ʨ. ɼʝʩʥʘ, ʥʘ ʚʦʩʪʦʢʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ï ʣʘʥʜʰʘʬʪʘʤʠ ʣʝʩʩʦʚʳʭ 

ʧʣʘʪʦ ʟʘʧʘʜʥʳʭ ʩʢʣʦʥʦʚ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ɿʜʝʩʴ ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʙʳʣʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʢʘʢ ʩ ʥʝʙʦʣʴʰʠʤ ʫʯʘʩʪʠʝʤ ʝʣʠ ʟʘ ʶʞʥʦʡ ʛʨʘʥʠʮʝʡ ʝʝ 
ʩʧʣʦʰʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʧʣʘʢʦʨʘʭ, ʪʘʢ ʠ ʙʝʟ ʥʝʝ. ʌʘʢʪʠʯʝʩʢʠ ʣʝʩʘ ʵʪʦʡ ʧʦʜʟʦʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

çʩʝʚʝʨʥʦʡè ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʣʦʩʝ ʉʨʝʜʥʝʨʫʩʩʢʦ-ʇʨʠʚʦʣʞʩʢʠʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, 

ʢʦʪʦʨʫʶ ʦʪʣʠʯʘʝʪ ʥʝʙʦʣʴʰʦʝ ʧʨʠʩʫʪʩʪʚʠʝ Picea abies. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʣʝʩʘ ʟʜʝʩʴ ʩʦʭʨʘʥʠʣʠʩʴ ʥʝʙʦʣʴʰʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ, ʧʨʠʯʝʤ ʝʣʴ ʠʟʨʝʜʢʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʷ ʠ ʪʦʣʴʢʦ ʚ ʣʝʩʘʭ ʧʦʣʝʩʩʢʠʭ ʠ ʧʨʝʜʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ, ʟʘʥʠʤʘ-

ʶʱʠʭ ʦʯʝʥʴ ʤʘʣʳʝ ʧʣʦʱʘʜʠ. ʕʪʦ ʨʘʡʦʥ ʜʨʝʚʥʝʡ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʚ ʢʦʪʦʨʦʤ ʟʝʤʣʠ ʩ ʧʣʦ-
ʜʦʨʦʜʥʳʤʠ ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʚ ʵʪʦʡ ʧʦʣʦʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʦʥʘʣʴʥʳʝ ʥʝʤʦʨʘʣʴʥʦʪʨʘʚʥʳʝ ʤʝʟʦʬʠʪʥʳʝ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʘʩʩ. MercurialoïQuercetum, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ: ʩ ʥʝʙʦʣʴʰʠʤ 

ʫʯʘʩʪʠʝʤ ʝʣʠ (Picea abies var.) ʠ ʙʝʟ ʝʣʠ (typica var.). ʕʪʠ ʩʦʦʙʱʝʩʪʚʘ ʩʦʭʨʘʥʠʣʠʩʴ ʥʝʙʦʣʴʰʠʤʠ 
ʫʯʘʩʪʢʘʤʠ ʥʘ ʬʦʥʝ ʚʪʦʨʠʯʥʳʭ ʙʝʨʝʟʦʚʳʭ (Betula pendula) ʠ ʦʩʠʥʦʚʳʭ (Populus tremula) ʣʝʩʦʚ. ɼʦʩʪʘ-

ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʥʳ ʪʘʢʠʝ ʣʝʩʘ ʜʣʷ ʙʘʣʦʢ ʩʨʝʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʜʦʣʠʥʥʳʭ ʩʢʣʦʥʦʚ. ʎʝ-

ʥʦʬʣʦʨʫ ʵʪʠʭ ʣʝʩʦʚ ʬʦʨʤʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʤʦʨʘʣʴʥʳʝ ʚʠʜʳ ʩ ʥʝʙʦʣʴʰʠʤ ʫʯʘʩʪʠʝʤ ʩʫʙʙʦ-
ʨʝʘʣʴʥʳʭ, ʙʦʨʝʘʣʴʥʳʭ ʠ ʚʠʜʦʚ ʜʨʫʛʠʭ ʛʝʦʵʣʝʤʝʥʪʦʚ. 

ɿʦʥʘʣʴʥʳʤʠ ʜʣʷ ʵʪʦʡ ʧʦʣʦʩʳ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʩʦʦʙʱʝʩʪʚʘ ʘʮʠʜʦʬʠʪʥʳʭ ʩʦʩʥʦʚʦ-ʜʫʙʦʚʳʭ ʣʝ-

ʩʦʚ (Vaccinio myrtilliïQuercetum roboris Bulokhov et Solomeshch 2003) ʩʦʶʟʘ VaccinioïQuercion 

Bulokhov et Solomeshch 2003. ʕʪʠ ʣʝʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʦʟʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʝʩʩʢʠʭ ʠ ʧʨʝʜ-

ʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʧʦʜʟʦʣʠʩʪʳʤʠ ʧʦʯʚʘʤʠ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʠ ʜʘʞʝ ʜʦʤʠʥʠʨʦ-

ʚʘʥʠʝ ʚ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʷʨʫʩʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʨʝʘʣʴʥʳʭ ʠ ʩʫʙʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʥʘ ʬʦʥʝ ʪʠʧʠʯʥʳʭ ʥʝʤʦʨʘʣʴʥʳʭ. 
ɺ ʧʦʥʠʞʝʥʥʳʭ ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʝʩʩʢʠʭ ʠ ʧʨʝʜʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʩ 

ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʤʠ ʩʫʧʝʩʯʘʥʳʤʠ, ʭʦʨʦʰʦ, ʥʦ ʥʝ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʤʠ ʧʦʯʚʘʤʠ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʛʠʛʨʦ-ʤʝʟʦʬʠʪʥʳʭ ʠ ʤʝʟʦ-ʛʠʛʨʦʬʠʪʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʘʩʩ. Geo rivaliï

Quercetum roboris Bulokhov et Semenishchenkov 2008 (ʩʦʶʟ Querco roborisïTilion cordatae). ɼʣʷ ʠʭ 

                                                
1
 ʅʘʟʚʘʥʠʷ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʘʥʳ ʧʦ ʉ. ʂ. ʏʝʨʝʧʘʥʦʚʫ [29]. 
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ʮʝʥʦʬʣʦʨʳ ʭʘʨʘʢʪʝʨʥʦ ʩʦʯʝʪʘʥʠʝ ʬʦʥʦʚʳʭ ʤʝʟʦʬʠʪʥʳʭ ʠ ʛʠʛʨʦ-ʤʝʟʦʬʠʪʥʳʭ ʥʝʤʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʩ 

ʥʝʙʦʣʴʰʠʤ ʫʯʘʩʪʠʝʤ ʩʫʙʙʦʨʝʘʣʴʥʳʭ, ʙʦʨʝʘʣʴʥʳʭ ʠ ʧʦʣʠʟʦʥʘʣʴʥʳʭ. 

ʀʟʨʝʜʢʘ ʚ ʵʪʦʡ ʧʦʜʟʦʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʢʩʝʨʦ-ʤʝʟʦʬʠʪʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ 

(ʘʩʩ. Lathyro nigriïQuercetum roboris Bulokhov et Solomeshch 2003). ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ 
ʣʘʥʜʰʘʬʪʦʚ ʦʧʦʣʠʡ, ʣʝʩʩʦʚʳʭ ʧʣʘʪʦ ʠ ʧʨʝʜʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʙʘʣʢʘʭ ʠ ʩʢʣʦʥʘʭ ʨʝʯ-

ʥʳʭ ʜʦʣʠʥ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʩʝʨʳʭ ʣʝʩʥʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʨʝʞʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʩʚʝʞʠʭ ʧʦʯʚʘʭ. 

ʆʙʳʯʥʦ ʵʪʦ ʩʚʝʪʣʳʝ ʨʘʟʨʝʞʝʥʥʳʝ ʜʫʙʦʚʳʝ ʩ ʙʝʨʝʟʦʡ, ʦʩʠʥʦʡ ʠ ʩʦʩʥʦʡ ʣʝʩʘ. ʀʭ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥ-
ʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʘ ʥʝʤʦʨʘʣʴʥʳʭ, 

ʩʫʙʙʦʨʝʘʣʴʥʳʭ, ʙʦʨʝʘʣʴʥʳʭ, ʩʫʙʧʦʥʪʠʯʝʩʢʠʭ, ʶʞʥʦʩʠʙʠʨʩʢʠʭ ʠ ʧʦʣʠʟʦʥʘʣʴʥʳʭ ʚʠʜʦʚ. 

ɺ ʩʦʩʪʘʚʝ ʧʦʜʟʦʥʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ ʝʣʴʶ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚʳʜʝʣʷʝʪʩʷ 
ʧʦʣʦʩʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ ʝʣʴʶ ʠ ʛʨʘʙʦʤ (ʨʠʩ. 1, IIb). ʕʪʘ ʧʦʣʦʩʘ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʚ ʩʦ-

ʩʝʜʥʝʡ ɹʝʣʘʨʫʩʠ [22]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʦʥʘ ʦʭʚʘʪʳʚʘʝʪ ʢʨʘʡʥʠʡ ʶʛʦ-ʟʘʧʘʜ. ɽʝ ʚʦʩʪʦʯʥʘʷ ʛʨʘ-

ʥʠʮʘ ʩʦʚʧʘʜʘʝʪ ʩ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝʡ ʘʨʝʘʣʘ ʛʨʘʙʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Carpinus betulus), ʧʨʦʭʦʜʷʱʝʡ ʚ 

ʅʝʯʝʨʥʦʟʝʤʴʝ ʧʦ ʣʠʥʠʠ çʄʭʠʥʠʯʠ ï ʅʦʚʦʟʳʙʢʦʚ ï ʀʩʪʦʧʢʠè [6]. ʅʘ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʪʘ ʛʨʘ-
ʥʠʮʘ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩ ʶʞʥʦʡ ʛʨʘʥʠʮʝʡ ʘʨʝʘʣʘ ʝʣʠ. ɺ ʧʦʣʦʩʝ ʧʝʨʝʢʨʳʪʠʷ ʘʨʝʘʣʦʚ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ 

ʧʦʪʝʥʮʠʠ ʦʙʦʠʭ ʚʠʜʦʚ ʩʥʠʞʝʥʳ. 

ɽʣʦʚʦ-ʛʨʘʙʦʚʦ-ʜʫʙʦʚʳʝ ʣʝʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʙʘʩʩ. MercurialoïQuercetum carpinetosum betuli 

Bulokhov et Solomeshch 2003. ʆʙʳʯʥʳ ʠ ʩʦʦʙʱʝʩʪʚʘ ʛʨʘʙʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ (Pinus sylvestrisï

Carpinus betulus). ɸ. ɼ ɹʫʣʦʭʦʚ [1] ʜʣʷ ʵʪʦʡ ʧʦʣʦʩʳ ʫʢʘʟʳʚʘʝʪ ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʚ ʪʨʘʚʦʩʪʦʝ ʦʩʦʢʠ ʪʨʷʩʫʥʢʦʚʠʜʥʦʡ (Carex brizoides): QuercoïPinetum brizoidis caricosum; Quercoï

Betuletum brizoidis caricosum. ʇʦ ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʳʤ ʥʠʟʠʥʘʤ  ʚʜʦʣʴ ʤʝʣʢʠʭ ʣʝʩʥʳʭ ʨʝʢ ʚʩʪʨʝ-

ʯʘʶʪʩʷ  ʩʦʦʙʱʝʩʪʚʘ QuercoïAlnetum brizoidis caricosum. 

ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤʠ ʘʟʦʥʘʣʴʥʦ-ʟʦʥʘʣʴʥʳʤʠ ʣʝʩʘʤʠ ʷʚʣʷʪʁʩʷ ʣʝʩʘ ʩʦʶʟʘ DicranoïPinion, ʢʘʢ 

ʩ ʫʯʘʩʪʠʝʤ ʝʣʠ, ʪʘʢ ʠ ʙʝʟ ʥʝʝ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦ ʟʘʥʜʨʦʚʳʤ ʨʘʚʥʠʥʘʤ. 
ʆʪʣʠʯʘʝʪ ʟʦʥʘʣʴʥʳʝ ʣʝʩʘ ʵʪʦʡ ʧʦʣʦʩʳ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʝʤʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʩ ʥʝʙʦʣʴʰʠʤ ʫʯʘ-

ʩʪʠʝʤ ʩʫʙʙʦʨʝʘʣʴʥʳʭ ʠ ʙʦʨʝʘʣʴʥʳʭ. ʍʘʨʘʢʪʝʨʥʦ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʭ 

ʚʠʜʦʚ, ʥʝʨʝʜʢʦ ʠʤʝʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʫʶ ʨʦʣʴ. ʂʨʦʤʝ ʛʨʘʙʘ ʟʜʝʩʴ ʧʨʦʭʦʜʠʪ ʚʦ-
ʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Corynephorus canescens, ʚʳʩʪʫʧʘʶʱʝʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʚ ʩʦ-

ʦʙʱʝʩʪʚʘʭ ʧʫʩʪʦʰʥʳʭ ʧʩʘʤʤʦʬʠʪʥʳʭ ʤʝʣʢʦʟʣʘʢʦʚʳʭ ʣʫʛʦʚ (ʩʦʶʟ Corynephorion canescentis Klika 

1931). ɼʣʷ ʩʦʙʱʝʩʪʚ ʤʘʪʝʨʠʢʦʚʳʭ ʣʫʛʦʚ ʭʘʨʘʢʪʝʨʥʳ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʝ ʚʠʜʳ: Holcus mollis, 

H. lanatus, ʘ ʪʘʢʞʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Sieglingia decumbens.  
ʇʦʜʟʦʥʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʙʝʟ ʝʣʠ (ʨʠʩ., III) ʦʛʨʘʥʠʯʝʥʘ ʟʘʧʘʜʥʳʤʠ ʛʨʘʥʠʮʘʤʠ 

ʣʘʥʜʰʘʬʪʦʚ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʚʦʟʚʳʰʝʥʥʳʭ (200-250 ʤ ʥ. ʫ. ʤ.) ʣʝʩʩʦʚʳʭ ʨʘʚʥʠʥ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʥʘ ʟʘʧʘʜʥʳʭ ʩʢʣʦʥʘʭ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʇʦ ʬʠʟʠʢʦ-
ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ, ʧʨʠʨʦʜʥʦʤʫ ʠ ʣʘʥʜʰʘʬʪʥʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʵʪʫ ʯʘʩʪʴ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʶʪ ʚ ʧʦʜ-

ʟʦʥʫ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ [19; 14; 28]. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ, ʩʝʨʳʤʠ ʠ 

ʪʝʤʥʦ ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ ʩ ʚʢʨʘʧʣʝʥʠʷʤʠ ʦʧʦʜʟʦʣʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ. ʂʦʨʝʥʥʘʷ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʤʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ (ʜʫʙʨʘʚʘʤʠ), 

ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʠʣʠʩʴ ʥʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʩʨʝʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. çʃʝʩʦʩʪʝʧʥʦʡè 

ʦʙʣʠʢ ʵʪʠ ʣʘʥʜʰʘʬʪʳ ʧʦʣʫʯʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʥʠʯʪʦʞʝʥʠʷ ʣʝʩʦʚ. ʕʪʦ ʨʘʡʦʥ ʜʨʝʚʥʝʡ ʟʝʤʣʝʜʝʣʴʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʪʝʨʨʠʪʦʨʠʷ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʘʭʘʥʘ.  
ɿʦʥʘʣʴʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʵʪʦʡ ʧʦʜʟʦʥʳ ʬʦʨʤʠʨʫʶʪ ʤʝʟʦʬʠʪʥʳʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ 

ʘʩʩ. Aceri campestrisïQuercetum roboris Bulokhov et Solomeshch 2003 (ʩʦʶʟ Aceri campestrisïQuercion 

roboris Bulokhov et Solomeshch 2003). ʊʘʢʠʝ ʣʝʩʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢ ʶʛʫ ʠ ʚʦʩʪʦʢʫ ʦʪ ɹʨʷʥ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʫʯʘʩʪʠʝ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʢʣʝʥʘ 

ʧʦʣʝʚʦʛʦ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ ʢʦʪʦʨʦʛʦ, ʧʦ ʤʥʝʥʠʶ ɸ. ʃ. ʊʘʭʪʘʜʞʷʥʘ [26], ʩʦʚʧʘʜʘʝʪ ʩ 

ʛʨʘʥʠʮʝʡ ʣʝʩʦʩʪʝʧʠ. ʆʪʜʝʣʴʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʙʘʣʢʘʭ ʠ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʟʜʝʩʴ ʚʩʪʨʝ-
ʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʘʩʩ. MercurialoïQuercetum typica var. 

ɺ ʥʝʙʦʣʴʰʠʭ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʧʨʝʜʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʩʢʣʦ-

ʥʘʭ ʙʘʣʦʢ ʠ ʨʝʯʥʳʭ ʜʦʣʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʙʱʝʩʪʚʘ ʢʩʝʨʦ-ʤʝʟʦʬʠʪʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʳʭ ʣʝʩʦʚ ʘʩʩ. 

Lathyro nigriïQuercetum roboris. ɺ ʧʦʡʤʘʭ ʤʘʣʳʭ ʨʝʢ ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʷʩʝʥʝʚʦ-
ʜʫʙʦʚʳʭ ʣʝʩʦʚ ʩ ʢʣʝʥʦʤ ʧʦʣʝʚʳʤ ʘʩʩ. Fraxino excelsiorisïQuercetum roboris Bulokhov et Solomeshch 

2003 (ʩʦʶʟ Aceri campestrisïQuercion roboris). 

ʎʝʥʦʬʣʦʨʳ ʣʝʩʦʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʬʦʨʤʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʤʦʨʘʣʴʥʳʝ ʚʠ-
ʜʳ. ʋʯʘʩʪʠʝ ʚʠʜʦʚ ʩʫʙʙʦʨʝʘʣʴʥʦʛʦ ʠ ʙʦʨʝʘʣʴʥʦʛʦ ʛʝʦʵʣʝʤʝʥʪʦʚ ʩʠʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʩʫʙʧʦʥʪʠʯʝʩʢʠʭ ʠ ʜʘʞʝ ʧʦʥʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ ʢʩʝʨʦ-ʤʝʟʦʬʠʪʥʳʭ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ [5]. 
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ɼʦʩʪʘʪʦʯʥʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʵʪʦʡ ʧʦʜʟʦʥʳ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ, ʧʨʠ-

ʫʨʦʯʝʥʥʳʭ ʢ ʩʢʣʦʥʘʤ ʙʘʣʦʢ ʠ ʨʝʯʥʳʭ ʜʦʣʠʥ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʦʙʱʝʩʪʚʘ ʘʩʩʦʮʠʘ-

ʮʠʡ: Agrimonio eupatoriaeïPoetum angustifoliae Bulokhov et Radchenko 1990, Seseli annuisïPoetum 

angustifoliae Bulokhov et Radchenko 1999; Medicago lupuliniïPoetum angustifoliae Bulokhov 1990; 
AnthyllidiïTrifolietum montani W. Mat. 1980. ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʘʩʩ. Polygalo comosaeï

Arrhenatheretum elatioris Bulokhov 1990. ʕʪʠ ʩʠʥʪʘʢʩʦʥʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʦʶʟʫ Scabioso ochroleucaeï

Poion angustifoliae Bulokhov 1999, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤʫ ʦʩʪʝʧʥʝʥʥʳʝ ʤʝʣʢʦʟʣʘʢʦʚʳʝ ʣʫʛʘ ʖʛʦ-
ɿʘʧʘʜʥʦʛʦ ʅʝʯʝʨʥʦʟʝʤʴʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʢʣʦʥʦʚ ʙʘʣʦʢ ʩʦ ʩʤʳʪʳʤʠ ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʩʫʛʣʠʥʠʩʪʳ-

ʤʠ ʧʦʯʚʘʤʠ ʠ ʨʝʯʥʳʭ ʜʦʣʠʥ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʵʪʦʡ ʧʦʣʦʩʳ ʣʫʛʘ ʵʪʦʛʦ ʩʦʶʟʘ ʨʘʩʩʝʷʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 

ʫʯʘʩʪʢʘʭ ʩ ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʯʚʘʤʠ ʚ ʦʧʦʣʴʷʭ ʠ ʥʘ ʢʨʫʪʳʭ ʙʘʣʦʯʥʳʭ ʠ ʜʦʣʠʥʥʳʭ 
ʩʢʣʦʥʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʫʧʥʳʭ ʨʝʢ (ɼʝʩʥʘ, ʉʫʜʦʩʪʴ). 

ʅʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʚ ʵʪʦʡ ʧʦʜʟʦʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʩʝʚʝʨʥʳʭ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ 

(ʩʦʶʟ Festucion valesiacae Klika 1931, ʢʣʘʩʩ FestucoïBrometea Br.-Bl. et R. Tx. in Br.-Br. 1949). ʍʘ-

ʨʘʢʪʝʨʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʜʣʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʘʩʩ. Poo compressaeïOnobrychidetum arenariae 
Bulokhov 1990. 

ɼʣʷ ʮʝʥʦʬʣʦʨ ʩʠʥʪʘʢʩʦʥʦʚ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʠ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʭʘʨʘʢʪʝʨʝʥ ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ ʧʦʥ-

ʪʠʯʝʩʢʦʛʦ ʠ ʩʫʙʧʦʥʪʠʯʝʩʢʦʛʦ ʛʝʦʵʣʝʤʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: Amoria montana, Anthyllis macrocephala, Carex 
humilis, Eryngium planum, Festuca valesiaca, Gypsophila altissima, Iris aphylla, Onobrychys arenaria, Potentil-

la heptaphylla, Scabiosa ochroleuca, Seseli annuum, Salvia pratensis, Veronica teucrium, Veronica incana ʠ ʜʨ.  

ɺʦ ʚʩʝʭ ʧʦʜʟʦʥʘʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʟʦʥʘʣʴʥʳʝ-ʟʦʥʘʣʴʥʦ ʣʝʩʥʳʝ ʩʦ-
ʦʙʱʝʩʪʚʘ. ɿʦʥʘ ʠ ʧʦʜʟʦʥʳ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦ ʪʝʨʨʘʩʘʤ 

ʨʝʢʠ ɼʝʩʥʳ ʠ ʝʝ ʧʨʠʪʦʢʘʤ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʦʙʱʝʩʪʚʘ ʩʦʩʥʦʚʳʭ, ʝʣʦʚʦ-ʩʦʩʥʦʚʳʭ ʠ ʜʫʙʦʚʦ-

ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ (ʩʦʶʟ DicranoïPinion). ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʟʜʝʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʩʩ. Dicranoï

Pinetum ʠ MolinioïPinetum. 
ɺ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩʦʩʪʘʚ ʩʦʦʙʱʝʩʪʚ ʘʟʦʥʘʣʴʥʦ-ʟʦʥʘʣʴʥʳʭ ʩʦʩʥʦʚʳʭ 

ʣʝʩʦʚ ʠʟʤʝʥʷʝʪʩʷ. ʅʘ ʩʤʝʥʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʝʚʝʨʥʦʡ ʧʦʣʦʩʝ (ʨʠʩ.1, Iʘ) ʝʣʦʚʦ-ʩʦcʥʦʚʳʭ ʣʝʩʦʚ ʧʨʠ-

ʭʦʜʷʪ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʝʣʠ (ʨʠʩ.1, III). ʊʘʢʠʝ ʣʝʩʘ ʚʳʜʝʣʝʥʳ ʚ ʦʪ-
ʜʝʣʴʥʫʶ ʩʫʙʘʩʩ. Dicrano-Pinetum quercetosum roboris Bulokhov et Solomeshch 2003. 

ɺ ʜʦʣʠʥʝ ʥʠʞʥʝʡ ɼʝʩʥʳ (ʊʨʫʙʯʝʚʩʢʠʡ ʨ-ʥ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʪʝʧʥʝʥʥʳʝ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ 

ʢʩʝʨʦ-ʤʝʟʦʬʠʪʥʳʝ ʩʦʩʥʦʚʳʝ ʣʝʩʘ (ʩʦʶʟ Cytiso rutheniciïPinion Krausch 1962). ʍʘʨʘʢʪʝʨʥʘʷ ʘʩʩʦʮʠʘ-

ʮʠʷ ʵʪʦʛʦ ʩʦʶʟʘ ï ʘʩʩ. Veroico incanaeïPinetum sylvestris Bulokhov et Solomechsh 2003 (ʩʠʥ. cʫʙʘʩʩ. 
PeucedanoïPinetum veronicetosum incanae Bulokhov 1991), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʨʘʟʥʦʪʨʘʚʥʳʝ ʦʩʪʝʧʝ-

ʥʝʥʥʳʝ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ. 

ɺ ʘʟʦʥʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʦʙʱʝʩʪʚʘ ʧʦʡʤʝʥ-
ʥʳʭ ʜʫʙʦʚʳʭ ʣʝʩʦʚ (ʢʣʘʩʩ QuercoïFagetea), ʯʝʨʥʦʦʣʴʭʦʚʳʭ (ʢʣʘʩʩʳ Alnetea glutinosae, Quercoï

Fagetea), ʠʚʦʚʳʭ (ʢʣʘʩʩʳ Salicetea purpureae, Alnetea glutinosae, QuercoïFagetea), ʧʦʡʤʝʥʥʳʭ ʠ ʤʘ-

ʪʝʨʠʢʦʚʳʭ ʣʫʛʦʚ (ʢʣʘʩʩʳ MolinioïArrhenatheretea, KoelerioïCorynephoretea), ʙʦʣʦʪ (ʢʣʘʩʩʳ 
ScheuchzerioïCaricetea, OxycoccoïSphagnetea, Alnetea glutinosae), ʦʧʫʰʝʯʥʳʭ (ʢʣʘʩʩʳ Trifolioï

Geranietea, GalioïUrticetea), ʚʦʜʥʳʭ (ʢʣʘʩʩʳ Lemnetea, Potamogetonetea), ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ (ʢʣʘʩʩʳ 

PhragmitoïMagnocaricetea, MontioïCardaminetea) ʩʦʦʙʱʝʩʪʚ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ.  
 

The results of the botanico-geographical zoning of the Bryansk region are done. The borders of subzones and bands are 

established on the base of the floristic and phytosociological criteries. All the chorological units are established on the 

base of the data on the distribution and composition of zonal, eztrazonal and azonal-zonal units of the ranges of alliance 

or association and geographical elements of flora. 

The key words: botaniko-geographical zoning, Braun-Blanquet approach, geographical element of the flora, Bryansk region. 
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ʉʆɼɽʈɾɸʅʀɽ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ɺʆɼʅʓʍ ʀ ʇʈʀɹʈɽɾʅʆ-ɺʆɼʅʓʍ  

ʕʂʆʉʀʉʊɽʄɸʍ ʖɻʆ-ɿɸʇɸɼʅʓʍ ʈɸʁʆʅʆɺ ɹʈʗʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ɸ.ɼ. ɹʫʣʦʭʦʚ, ʃ.ʅ. ɸʥʠʱʝʥʢʦ, ʅ.ʅ. ʇʘʥʘʩʝʥʢʦ, ʖ.ɸ. ʉʝʤʝʥʠʱʝʥʢʦʚ  

 
ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʚ ʨʘʜʠʘʮʠʦʥʥʦ-ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʚʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʵʢʦʩʠʩʪʝʤʘ, ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 11-04-90353-ʈɹʋ_ʘ. 

 

ʆʩʥʦʚʫ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʶʪ ʤʘʪʝʨʠʘʣʳ ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2011 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜʥʳʭ ʠ ʧʨʠ-

ʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʜʝʝʚʩʢʦʛʦ, ʂʣʠʥʮʦʚʩʢʦʛʦ, ʂʨʘʩʥʦʛʦʨʩʢʦʛʦ, ʂʣʠʤʦʚʩʢʦ-
ʛʦ ʨʘʡʦʥʦʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʠʩʘʥʠʝ ʩʦʦʙʱʝʩʪʚ ʚʳʧʦʣʥʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ʩʦ-

ʦʙʱʝʩʪʚ. ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʤʝʪʦʜʘ J. 

Braun-Blanquet [9] ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ɸ. ɼ. ɹʫʣʦʭʦʚʳʤ 
[1], ʃ.ʅ. ɸʥʠʱʝʥʢʦ ʠ ʊ.ʅ. ɹʫʭʦʚʝʮ [2].  

ʆʪʙʦʨ ʧʨʦʙ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡï ʧʦʙʝʛʦʚʘʷ 

ʙʠʦʤʘʩʩʘ, ʢʦʨʥʝʚʠʱʘ, ʛʨʫʥʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ ʪʷʞʝʣʳʭ ʤʝ-

ʪʘʣʣʦʚ (ʕʊʄ) ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʜʚʫʭ ʪʠʧʘʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ: ʄʠʨʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ʂʨʘʩʥʦ-
ʛʦʨʩʢʠʡ ʨ-ʥ), ʨ. ʉʥʦʚ (ʂʣʠʥʮʦʚʩʢʠʡ, ʂʣʠʤʦʚʩʢʠʡ ʨ-ʥ) ʚ ʘʚʛʫʩʪʝ ʤʝʩʷʮʝ 2011 ʛ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʣʦʱʘʜʠ 1 ʤ
2
 ʩʦʙʠʨʘʣʘʩʴ ʙʠʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ, 

ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʛʨʫʥʪʘ. ʉʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʜʚʝʨʛʘʣʘʩʴ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 
ʜʣʷ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʢ ʨʘʙʦʪʝ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ çʉʧʝʢʪʨʦʩʢʘʥ-ʄʘʢʩè [3]. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ-

ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʆɼʂ) ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ɻʅ 2.1.7.2041-06, ɻʅ 

2.1.2042-06 [4]. ʆɼʂ ʜʣʷ ʕʊʄ ʩʣʝʜʫʶʱʠʝ: Pb ï 32,0 ʤʛ\ʢʛ, As ï 2,0 ʤʛ\ʢʛ, Zn ï 55,0 ʤʛ\ʢʛ, Cu ï 33,0 
ʤʛ\ʢʛ, Ni ï 20,0 ʤʛ\ʢʛ, Mn ï 1500 ʤʛ\ʢʛ, V ï 150 ʤʛ\ʤʛ. 

ɸʥʘʣʠʟ ʚʘʣʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʕʊʄ ʧʨʦʚʝʜʝʥ ʜʣʷ 5 ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ: 

I ï ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʝ ʛʠʜʨʦʬʠʪʳ ï ʧʣʝʡʩʪʦʬʠʪʳ (Hydrocharis morsus-ranae , Stratiotes al-

oides, Spirodela polyrrhiza; 
II  ï ʫʢʦʨʝʥʷʶʱʠʝʩʷ ʛʠʜʨʦʬʠʪʳ ʩ ʧʣʘʚʘʶʱʠʤʠ ʣʠʩʪʴʷʤʠ (Potamogeton natans, Nuphar lutea; 

III  ï ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥʥʳʝ ʛʠʜʨʦʬʠʪʳ (Ceratophyllum demersum, Potamogeton perfoliatus. 

IV ï ʛʝʣʦʬʠʪʳ (Scirpus lacustris, Sparganium emersum, Acorus calamus, Phragmites australis, 
Typha latifolia; 

V ï ʛʠʛʨʦʛʝʣʦʬʠʪʳ (Agrostis stolonifera, Scolochloa festucacea). 

ʉʚʝʜʝʥʠʷ ʦ ʩʦʜʝʨʞʘʥʠʠ ʕʊʄ ʚ ʛʨʫʥʪʝ ʠ ʧʨʠʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʦʜʦʝʤʦʚ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʢʦʧʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚʦʜʥʳʤʠ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. ɼʣʷ 
ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʝʜʝʥʠʷ ʦ ʥʘʢʦʧʣʝʥʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʤʘʢʨʦʬʠʪʘʤʠ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʥʝʝ ʧʦ ʪʦʡ ʞʝ ʤʝʪʦʜʠʢʝ [5]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʦ ʚʘʣʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ ʕʊʄ ʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʝ ʚ ʨ. ʉʥʦʚ ʚʳʷʩʥʝʥʦ 
ʩʣʝʜʫʶʱʝʝ. ʇʨʝʚʳʰʘʝʪ ʆɼʂ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʠʥʮʘ ʚ ʧʦʙʝʛʦʚʦʡ ʤʘʩʩʝ Phragmites australis, ʜʣʷ 

ʦʩʪʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʆɼʂ. ɺʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʚʳ-

ʰʝ ʆɼʂ ʚ ʧʨʦʙʘʭ ʙʠʦʤʘʩʩʳ Acorus calamus (ʢʦʨʥʝʚʠʱʘ ʠ ʥʘʜʛʨʫʥʪʦʚʘʷ ʥʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ), ʮʠʥʢʘ ï 
ʚ ʙʠʦʤʘʩʩʝ Scirpus lacustris. ʅʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʙʠʦʤʘʩʩʝ ʧʣʝʡʩʪʦʬʠʪʘ Spirodela 

polyrrhiza, ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʦʛʦ ʚʠʜʘ Sparganium emersum. ʆɼʂ ʜʣʷ ʤʘʨʛʘʥʮʘ ʧʨʝʚʳʰʝʥʘ ʚ ʧʨʦʙʘʭ ʛʝ-

ʣʦʬʠʪʦʚ: Scolochloa festucacea, Sparganium emersum, Agrostis stolonifera, Scirpus lacustris, ʧʣʝʡʩʪʦʬʠ-

ʪʘ ï Spirodela polyrrhiza. ɼʣʷ Spirodela polyrrhiza ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʤʘʢʩʠʤʘʣʴʥʦʝ: ʦʪ 
16381,0 ʜʦ 15283,0 ʤʛ/ ʢʛ ʙʠʦʤʘʩʩʳ. ʅʠ ʚ ʦʜʥʦʤ ʦʙʨʘʟʮʝ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʨʘʩʪʝ-

ʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥ ʢʦʙʘʣʴʪ. ʊʠʪʘʥ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʦʣʴʢʦ ʚ ʢʦʨʥʝʚʠʱʘʭ Acorus calamus. ʆʩʪʘʣʴʥʳʝ 

ʕʊʄ ʜʣʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʘ ʆɼʂ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ.  
ʅʘʠʙʦʣʴʰʘʷ ʚʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʨʦʥʮʠʷ ʧʦʢʘʟʘʥʘ ʜʣʷ ʧʣʝʡʩʪʦʬʠʪʥʦʛʦ ʚʠʜʘ ï Spirodela 

polyrrhiza ï ʦʪ 318,9 ʜʦ 210 ʤʛ/ʢʛ (ʨʘʟʣʠʯʠʷ ʚʠʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ tʧʨʘʢʪ 

> tʪʘʙʣ). ʅʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʪʨʦʥʮʠʷ ʠʤʝʝʪ ʙʠʦʤʘʩʩʘ Sparganium emersum. ʅʘʠʙʦʣʴʰʝʝ ʩʦ-
ʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʢʦʨʥʝʚʠʱʘʭ Acorus calamus, ʥʘʜʚʦʜʥʦʡ ʙʠʦʤʘʩʩʝ Agrostis stolon-

ifera ʠ Scirpus lacustris. ɺʳʩʦʢʘ ʚʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʨʦʤʘ ʜʣʷ ʧʨʦʙ Agrostis stolonifera (88,0 ʤʛ/ʢʛ) 

ʠ Scirpus lacustris (71,0 ʤʛ/ʢʛ). 

ɼʣʷ ʧʨʦʙ Ceratophyllum demersum, ʦʪʦʙʨʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʢʘʭ ʨʫʩʣʘ ʨ. 
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ʉʥʦʚ, ʚʘʣʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʕʊʄ ʤʘʣʦ ʨʘʟʣʠʯʘʶʪʩʷ (ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ). 

ɺ ʮʝʣʦʤ ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʕʊʄ ʫ ʨʝʯʥʳʭ ʚʠʜʦʚ I ʠ V ʛʨʫʧʧ ʜʦʩʪʦ-

ʚʝʨʥʦ ʨʘʟʣʠʯʘʝʪʩʷ (tʧʨʘʢʪ > tʪʘʙʣ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʨʦʥʮʠʶ, ʤʝʜʠ, ʞʝʣʝʟʫ, ʤʘʨʛʘʥʮʫ ʠ ʭʨʦʤʫ.  

ɺ ʧʨʦʙʘʭ ʨʝʯʥʦʛʦ ʛʨʫʥʪʘ ʚʘʣʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʩʚʠʥʮʘ, ʤʝʜʠ (1-3), ʚʘʥʘʜʠʷ ʥʝ ʧʨʝʚʳʰʘ-
ʶʪ ʆɼʂ. ɺʩʝ ʯʝʪʳʨʝ ʧʨʦʙʳ ʛʨʫʥʪʘ ʩʦʜʝʨʞʘʪ ʚʳʩʦʢʫʶ (ʚʳʰʝ ʆɼʂ) ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʳʰʴʷʢʘ, ʮʠʥʢʘ 

(ʢʨʦʤʝ ʧʨʦʙʳ 1), ʥʠʢʝʣʷ, ʤʘʨʛʘʥʮʘ. ɺ ʛʨʫʥʪʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʢʦʙʘʣʴʪ.  

ɼʣʷ ʧʨʦʙ ʨʘʩʪʝʥʠʡ ʩ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʥʘʯʝʥʠʷ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʕʊʄ ʨʘʩʧʨʝ-
ʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

ʇʨʝʚʳʰʝʥʘ ʆɼʂ ʧʦ ʩʚʠʥʮʝ ʜʣʷ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ: Phragmites australis, Nuphar lutea 

(ʥʘʜʚʦʜʥʘʷ ʙʠʦʤʘʩʩʘ, ʢʦʨʥʝʚʠʱʝ), Typha latifolia (ʢʦʨʥʝʚʠʱʝ): Spirodela polyrrhiza. ɺʳʰʝ ʆɼʂ ʚʘʣʦ-
ʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʠʥʢʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʧʨʦʙʘʭ Phragmites australis (ʥʘʜʚʦʜʥʘʷ ʙʠʦʤʘʩʩʘ, ʢʦʨʥʝʚʠʱʝ), 

Nuphar lutea (ʢʦʨʥʝʚʠʱʝ), Typha latifolia (ʥʘʜʚʦʜʥʳʝ ʧʦʙʝʛʠ, ʢʦʨʥʝʚʠʱʝ) ï ʨʘʩʪʝʥʠʷ IV ʛʨʫʧʧʳ, 

Potamogeton natans (II  ʛʨʫʧʧʘ), Stratiotes aloides (I ʛʨʫʧʧʘ). ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʦ ʚ ʥʘʜʚʦʜʥʦʡ ʙʠʦʤʘʩʩʝ ʠ ʢʦʨʥʝʚʠʱʘʭ Phragmites australis. ʆʙʨʘʟʮʳ ʙʠʦʤʘʩʩʳ Potamogeton 
perfoliatus ʠ Ceratophyllum demersum, Spirodela polyrrhiza ʠ Hydrocharis morsus-ranae, Stratiotes al-

oides ʤʝʜʠ ʥʝ ʩʦʜʝʨʞʘʪ. ʇʨʝʚʳʰʘʝʪ ʆɼʂ ʚʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʨʛʘʥʮʘ ʜʣʷ ʧʨʦʙ Phragmites austra-

lis (ʢʦʨʥʝʚʠʱʝ), Typha latifolia (ʥʘʜʚʦʜʥʳʝ ʧʦʙʝʛʠ, ʢʦʨʥʝʚʠʱʝ), Potamogeton perfoliatus, Ceratophyllum 
demersum, Spirodela polyrrhiza, Hydrocharis morsus-ranae, Nuphar lutea (ʧʦʙʝʛʠ ʠ ʢʦʨʥʝʚʠʱʝ), 

Potamogeton natans. ʉʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʧʨʝʜʝʣʘʭ ʆɼʂ.  

ɼʣʷ ʙʠʦʤʘʩʩʳ Spirodela polyrrhiza, ʦʪʦʙʨʘʥʥʦʡ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʟʣʠʯʠʷ ʚ 
ʚʘʣʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚʩʝʭ ʕʊʄ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ. 

ʅʘʠʙʦʣʴʰʘʷ ʚʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʩʪʨʦʥʮʠʷ ʦʧʨʝʜʝʣʝʥʘ ʚ ʙʠʦʤʘʩʩʝ Stratiotes aloides, 

Potamogeton perfoliatus, Spirodela polyrrhiza, ʥʘʠʤʝʥʴʰʘʷ ï Typha latifolia (ʥʘʜʚʦʜʥʳʝ ʧʦʙʝʛʠ), Nuphar 

lutea (ʧʦʙʝʛʠ ʠ ʢʦʨʥʝʚʠʱʝ). ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚʝʣʠʢʦ ʚ ʙʠʦʤʘʩʩʝ ʧʨʦʙ Potamogeton natans, 
Typha latifolia (ʥʘʜʚʦʜʥʳʝ ʧʦʙʝʛʠ, ʢʦʨʥʝʚʠʱʝ), Phragmites australis (ʢʦʨʥʝʚʠʱʝ). ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥ ʚʘ-

ʥʘʜʠʡ ʠ ʪʠʪʘʥ ʚ ʢʦʨʥʝʚʠʱʘʭ Typha latifolia. ʅʠ ʚ ʦʜʥʦʤ ʠʟ ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ ʢʦʙʘʣʴʪ ʥʝ ʦʙʥʘʨʫʞʝʥ. 

ɺ ʮʝʣʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʟʥʘʯʝʥʠʡ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʕʊʄ ʚ ʧʨʦʙʘʭ ʚʠʜʦʚ ʩ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱʘ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (tʧʨʘʢʪ > tʪʘʙʣ) ʨʘʟʣʠʯʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʪʨʦʥʮʠʷ 

ʜʣʷ ʧʣʝʡʩʪʦʬʠʪʦʚ Spirodela polyrrhiza, Stratiotes aloides, ʧʦʛʨʫʞʝʥʥʦʛʦ ʛʠʜʨʦʬʠʪʘ Potamogeton 

perfoliatus, ʠ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ (ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ). ɿʥʘʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʠ ʥʘʠʤʝʥʴʰʝʡ ʚʘʣʦʚʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʥʮʘ, ʮʠʥʢʘ, ʤʝʜʠ, ʤʘʨʛʘʥʮʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʜʣʷ ʚʠʜʦʚ.  
ɸʥʘʣʠʟ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʕʊʄ ʚ ʦʟʝʨʥʦʤ ʛʨʫʥʪʝ ʧʦʢʘʟʘʣ ʧʨʝʚʳʰʝʥʠʝ ʆɼʂ ʜʣʷ ʤʳʰʴʷʢʘ, 

ʮʠʥʢʘ (ʧʨʦʙʘ 1, 3), ʤʝʜʠ, ʥʠʢʝʣʷ, ʤʘʨʛʘʥʮʘ. ʊʘʢʞʝ ʢʘʢ ʠ ʜʣʷ ʨʝʯʥʦʛʦ ʛʨʫʥʪʘ ʦʙʥʘʨʫʞʝʥ ʢʦʙʘʣʴʪ. 

ʅʘʠʙʦʣʴʰʠʝ ʧʨʝʚʳʰʝʥʠʷ ʆɼʂ ʠ ʟʥʘʯʝʥʠʷ ʚʘʣʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʕʊʄ ʜʣʷ ʢʦʪʦʨʳʭ ʆɼʂ ʥʝ 
ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʦʙʘʭ ʢʦʨʥʝʚʠʱ ʠ ʥʘʜʚʦʜʥʦʡ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ IV ʛʨʫʧʧʳ.  

ɹʠʦʤʘʩʩʘ ʤʥʦʛʦʢʦʨʝʥʥʠʢʘ ʚ ʦʟʝʨʝ ʠ ʨʝʢʝ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ ʚʘʣʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʚʠʥʮʘ (ʙʦʣʴʰʝ ʚ ʦʟʝʨʥʳʭ ʧʨʦʙʘʭ). ʆʩʪʘʣʴʥʳʝ ʕʊʄ ʧʦ ʟʥʘʯʝʥʠʷʤ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦ. 

ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʕʊʄ ʚ ʙʠʦʤʘʩʩʝ ʨʘʩʪʝʥʠʡ ʵʪʘʣʦʥʥʳʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ (ʙʠʦʩʬʝʨʥʳʡ ʨʝ-

ʟʝʨʚʘʪ ʅʝʨʫʩʩʦ-ɼʝʩʥʷʥʩʢʦʝ ʇʦʣʝʩʴʝ) [6, 7, 8] ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ:  

1. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʩʪʨʦʥʮʠʷ, ʥʠʢʝʣʷ, ʭʨʦʤʘ, ʦʩʦʙʝʥʥʦ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʚ ʦʙʨʘʟʮʘʭ 
ʚʦʜʥʳʭ ʤʘʢʨʦʬʠʪʦʚ ʅʝʨʫʩʩʦ-ɼʝʩʥʷʥʩʢʦʛʦ ʇʦʣʝʩʴʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʦʙʨʘʟʮʘʭ 

ʨʝʯʥʳʭ ʠ ʦʟʝʨʥʳʭ ʚʠʜʦʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ;  

2. ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ, ʚʘʥʘʜʠʷ ʫ ʚʦʜʥʳʭ ʤʘʢʨʦʬʠʪʦʚ ʵʪʘʣʦʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʧʨʝʚʳʰʘʝʪ ʧʦ 
ʟʥʘʯʝʥʠʷʤ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʙʠʦʤʘʩʩʝ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ). 

ʊʘʙʣʠʮʘ.  

ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ 

ʇʨʦʙʳ 
ɸʩʩʦʮʠʘʮʠʷ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ, ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ, ʪʠʧ ʧʦʯʚʳ (ʛʨʫʥʪʘ) 

ʉʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʤʛ/ʢʛ 

ɸʩʩ. Phragmitetum communis (gams, 1927) schmale 1939 ï ʪʨʦʩʪʥʠʢʦʚʘʷ. 

ʂʨʘʩʥʦʛʦʨʩʢʠʡ, ʦʢʨ. ɼ. ʗʣʦʚʢʘ, ʤʠʨʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʜʘʤʙʘ. ɻʨʫʥʪ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 214,5Ñ9,58 28,5Ñ2,38 9,4Ñ1,06 36,1Ñ4,38 36,7Ñ5,93 28,7Ñ2,28 1,9Ñ0,62 15001,1Ñ157,84 282,2Ñ57,83 42.4Ñ4,37 34,5Ñ4,28 2651,0Ñ180,59 

Phragmites austra-

lis, ʥʘʜʚʦʜʥʘʷ 

ʬʠʪʦʤʘʩʩʘ 

98,9Ñ6,73 39,4Ñ3,47 1,5Ñ0,78 64,5Ñ6,23 38,1Ñ4,06 6,0Ñ1,96 0 11012Ñ176,8 974,0Ñ79,39 69,0Ñ6,29 0 0 

Phragmites austra-

lis, ʢʦʨʥʝʚʠʱʝ 
103,2Ñ9,31 41,3Ñ4,72 2,0Ñ0,99 71,9Ñ6,79 36,0Ñ4,26 12,6Ñ1,38 0 17154Ñ167,22 3288Ñ148,37 92,6Ñ7,04 4,9Ñ0,94 110,5Ñ8,49 

Potamogeton perfo-

liatus 
384Ñ17,84 28,4Ñ3,63 2,4Ñ0,79 25,8Ñ3,85 0 15,3Ñ1,49 0 6831,9Ñ175,09 4236,0Ñ158,49 58,2Ñ6,37 0 0 

ɸʩʩ. Hydrocharitetum morsus-ranae van lang. 1935 ï ʤʥʦʛʦʢʦʨʝʥʥʠʢʦʚʦ-ʚʦʜʦʢʨʘʩʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ. 
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ʂʨʘʩʥʦʛʦʨʩʢʠʡ, ʦʢʨ. ɼ. ʋʚʝʣʴʝ, ʤʠʨʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ɻʨʫʥʪ ʛʣʠʥʠʩʪʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 161,4Ñ8,79 26,8Ñ3,41 13,1Ñ1,90 44,2Ñ4,52 56,8Ñ6,38 38,5Ñ5,01 2,0Ñ0,78 49628,0Ñ115,71 2252,0Ñ97,98 42,2Ñ4,12 29,9Ñ3,28 1901,6Ñ129,05 

Spirodela polyrrhiza 388Ñ14,38 34,0Ñ3,49 2,0Ñ0,74 48,0Ñ5,06 0 18,0Ñ1,97 0 4622Ñ189,95 16471Ñ143,92 62,8Ñ7,05 0 0 

Hydrocharis 

morsus-ranae 
138Ñ11,42 19,8Ñ1,48 2,5Ñ0,79 38,5Ñ3,68 0 16,5Ñ1,36 0 6205Ñ177,69 8438Ñ201,64 83,1Ñ8,93 0 98,5Ñ7,58 

Ceratophyllum 

demersum 
194Ñ11,93 11,4Ñ1,26 1,0Ñ0,58 49,5Ñ5,21 0 14,0Ñ1,48 0 4638Ñ169,48 5688Ñ159,46 49,5Ñ5,23 0 0 

ɸʩʩ. Potamogetono-nupharetum luteae th. M¿ller et gºrs 1960 ï ʢʫʙʳʰʢʦʚʘʷ. 

ʂʨʘʩʥʦʛʦʨʩʢʠʡ,ʦʢʨ. ɼ. ʗʣʦʚʢʘ, ʤʠʨʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʜʘʤʙʘ. ɻʨʫʥʪ ʛʣʠʥʠʩʪʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 121,3Ñ17,82 31,0Ñ3,49 10,2Ñ1,73 84,3Ñ7,69 38,9Ñ4,36 34,7Ñ4,37 1,7Ñ0,63 17894,3Ñ153,39 354,6Ñ62,19 37,2Ñ4,53 54,3Ñ7,73 3987,1Ñ186,73 

Nuphar lutea (ʣʠʩʪ) 58,3Ñ5,21 38,4Ñ3,94 1,5Ñ0,75 52,5Ñ5,59 0 9,4Ñ1,03 1,2Ñ0,57 9381Ñ218,94 1287Ñ98,95 56,8Ñ6,04 0 0 

Nuphar lutea (ʢʦʨ-

ʥʝʚʠʱʝ) 
62,8Ñ7,04 40,9Ñ4,37 1,0Ñ0,58 58,5Ñ6,07 0 14,0Ñ1,29 0 10309Ñ111,37 2124Ñ110,83 78,0Ñ7,59 0 203,0Ñ19,83 

ɸʩʩ. Stratiotetum aloidis miljan 1933 ï ʪʝʣʦʨʝʟʦʚʘʷ. ʂʨʘʩʥʦʛʦʨʩʢʠʡ, ʦʢʨ. ɼ. ʗʣʦʚʢʘ, ʤʠʨʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʜʘʤʙʘ. ɻʨʫʥʪ ʛʣʠʥʠʩʪʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 116,1Ñ9,50 25,2Ñ2,34 11,2Ñ1,95 79,3Ñ7,74 36,1Ñ4,73 20,2Ñ2,48 2,1Ñ0,79 14230,5Ñ206,74 1260,1Ñ98,94 31,2Ñ3,44 54,3Ñ4,79 3132,7Ñ131,86 

Stratiotes aloides 231,9Ñ14,48 29,6Ñ2,36 2,3Ñ1,18 68,7Ñ6,32 0 17,9Ñ4,52 0 11934,3Ñ187,31 1238,1Ñ149,89 84,5Ñ7,48 0 0 

ɸʩʩ. Potamogetonetum natantis So· 1927 ï ʧʣʘʚʘʶʱʝʨʜʝʩʪʦʚʘʷ. ʂʨʘʩʥʦʛʦʨʩʢʠʡ, ʦʢʨ. ʜ. ʗʣʦʚʢʘ, ʄʠʨʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʜʘʤʙʘ. ɻʨʫʥʪ ʪʦʨʬʷʥʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 131,1Ñ11,04 23,5Ñ2,06 6,1Ñ1,26 63,7Ñ2,85 42,8Ñ3,71 36,9Ñ1,96 1,7Ñ0,96 18516,4Ñ196,553 1254,2Ñ109,11 25,7Ñ2,64 28,3Ñ3,39 2995,1Ñ179,8 

Potamogeton natans 92,1Ñ7,83 31,3Ñ4,11 2,8Ñ0,65 59,3Ñ6,39 3,114Ñ0,95 19,4Ñ2,04 0 2119,6Ñ140,97 1705,4Ñ132,83 88,1Ñ7,68 0 0 

ɸʩʩ. Thyphetum latifoliae  so· ex g. Lang 1973 ï ʨʦʛʦʟʦʚʘʷ. ʂʨʘʩʥʦʛʦʨʩʢʠʡ, ʦʢʨ. ɼ. ʗʣʦʚʢʘ, ʤʠʨʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʜʘʤʙʘ. ɻʨʫʥʪ ʛʣʠʥʠʩʪʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 120,0Ñ11,08 26,4Ñ2,31 10,0Ñ1,27 84,1Ñ6,38 37,3Ñ4,52 29,0Ñ2,38 2,8Ñ0,85 18784,7Ñ179,05 1420,5Ñ109,04 48,3Ñ5,47 40,6Ñ3,49 2148,0Ñ201,33 

Typha latifolia 

(ʥʘʜʟʝʤʥʘʷ ʬʠʪʦ-

ʤʘʩʩʘ) 

78,2Ñ7,37 28,4Ñ3,27 2,3Ñ1,93 61,8Ñ6,83 30,2Ñ3,45 15,6Ñ1,31 0 10048,6Ñ256,89 2802,8Ñ137,84 72,5Ñ5,39 0 0 

Typha latifolia 

(ʢʦʨʥʝʚʠʱʝ) 
89,3Ñ6,74 37,1Ñ2,49 2,4Ñ1,75 96,5Ñ7,38 32,7Ñ3,38 19,2Ñ3,97 0 21011,4Ñ160,97 2865,9Ñ45,67 62,0Ñ7,03 10,30Ñ1,01 93,5Ñ8,22 

Ceratophyllum 

demersum 
175,4Ñ11,39 15,6Ñ1,18 1,5Ñ0,53 39,6Ñ4,15 5,2Ñ1,02 18,3Ñ1,87 0 5987,3Ñ192,32 7523,9Ñ164,79 87.1Ñ6,97 0 0 

ɸʩʩ. Ranunculoïagrostidetum stoloniferae oberd. Et al. 1967 ï ʧʦʙʝʛʦʦʙʨʘʟʫʶʱʝ-ʧʦʣʝʚʠʯʥʘʷ. ʅʦʚʦʟʳʙʢʦʚʩʢʠʡ, ʜ. ʉʪʘʨʳʡ ʢʨʠʚʝʮ, ʨ. ʉʥʦʚ, ʙʝʨʝʛʦʚʘʷ ʣʠʥʠʷ. 

ɻʨʫʥʪ ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 114,3Ñ7,89 27,7Ñ3,29 10,1Ñ1,95 90,2Ñ9,39 30,7Ñ4,81 23,9Ñ3,82 2,3Ñ0,94 20831,0Ñ101,62 2098,2Ñ98,23 31,8Ñ4,36 40,3Ñ4,99 
3496, 

2Ñ167,88 

Agrostis stolonifera 

(ʥʘʜʟʝʤʥʘʷ ʬʠʪʦ-

ʤʘʩʩʘ) 

110,5Ñ9,86 22,1Ñ2,95 2,0Ñ0,69 48,8Ñ5,07 8,5Ñ1,28 18,5Ñ1,39 0 11332Ñ152,39 9884Ñ160,93 88,0Ñ9,43 0 0 

 
ɸʩʩ. Scirpetum lacustris chouard 1924 ï ʦʟʝʨʥʦʢʘʤʳʰʝʚʘʷ. ʂʣʠʥʮʦʚʩʢʠʡ, ʦʢʨ. ɼ. ɺʝʣʠʢʘʷ ʪʦʧʘʣʴ, ʨ. ʉʥʦʚ. ɻʨʫʥʪ ʛʣʠʥʠʩʪʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 114,2Ñ9,04 26,2Ñ2,99 9,2Ñ1,58 89,4Ñ7,49 30,6Ñ3,28 23,5Ñ3,49 2,4Ñ0,78 20923,0Ñ164,93 2106,0Ñ103,48 30,2Ñ3,72 47,8Ñ4,57 3360,4Ñ117,89 

Scirpus lacustris 

(ʥʘʜʟʝʤʥʘʷ 

ʬʠʪʦʤʘʩʩʘ) 

120,5Ñ9,95 6,8Ñ1,20 2,5Ñ0,69 57,5Ñ5,86 20,0Ñ2,85 8,5Ñ1,03 0 9983Ñ265,07 11335Ñ250,80 32, 0Ñ3,40 0 0 

ɸʩʩ. Scolochloetum arundinaceae rejewski 1977 ïʪʨʦʩʪʷʥʢʦʚʘʷ, ʢʣʠʤʦʚʩʢʠʡ, ʦʢʨ. ɼ. ʀʩʪʦʧʢʠ, ʨ. ʉʥʦʚ. ɻʨʫʥʪ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 107,7Ñ10,96 29,8Ñ2,54 9,0Ñ1,59 35,6Ñ3,38 31,0Ñ4,51 26,1Ñ2,17 1,8Ñ0,79 12960,8Ñ176,52 188,3Ñ62,35 33,9Ñ3,17 32,4Ñ3,42 2444,0Ñ159,99 

Scolochloa 

festucacea 
210,0Ñ11,08 8,9Ñ1,32 1,5Ñ0,89 34,5Ñ3,99 0 18,5Ñ1,48 0 4432Ñ187,99 16381Ñ169,40 41,3Ñ4,07 0 0 

Sparganium 

emersum 
82,3Ñ7,48 34,2Ñ4,03 2,0Ñ0,68 23,5Ñ3,02 10,5Ñ1,42 10,8Ñ1,90 0 12849Ñ142,80 10324Ñ167,92 65,0Ñ7,04 0 0 

Spirodela pol-

yrrhiza 
88,0Ñ7,63 10,5Ñ1,04 2,0Ñ0,87 35,0Ñ3,75 0 13,5Ñ1,05 0 10284Ñ116,59 7133Ñ203,06 71,0Ñ8,31 0 0 

ɸʩʩ. Acoretum calamii knapp et stoff. 1962 ï ʘʠʨʦʚʘʷ, ʢʣʠʤʦʚʩʢʠʡ, ʦʢʨ. ɼ. ʏʝʨʥʷʪʠʥ, ʨ. ʉʥʦʚ. ɻʨʫʥʪ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʡ 

ʕʊʄ Sr Pb As Zn Cu Ni Co Fe Mn Cr V Ti 

ɻʨʫʥʪ 192,8Ñ12,38 28,9Ñ2,56 9,1Ñ1,59 62,1Ñ8,72 41,0Ñ5,19 28,7Ñ2,14 2,3Ñ0,69 15093,1Ñ186,59 263,2Ñ11,47 52,1Ñ5,68 44,5Ñ4.39 3657,0Ñ117,05 

Acorus calamus 

(ʥʘʜʟʝʤʥʘʷ 

ʬʠʪʦʤʘʩʩʘ) 

115,0Ñ9,79 13,5Ñ1,94 2,0Ñ0,49 51,5Ñ6,38 42,0Ñ5,51 14,5Ñ1,94 0 14893,0Ñ275,40 1107,0Ñ189,52 48,0Ñ5,06 0 104,5Ñ9,47 

Acorus calamus 

(ʢʦʨʥʝʚʠʱʝ) 
102,5Ñ8,95 12,0Ñ1,94 2,0Ñ0,38 41,0Ñ5,27 35,0Ñ4,29 15,0Ñ1,49 0 12154,Ñ248,79 903,0Ñ137,63 39,0Ñ3,27 0 0 

Spirodela pol-

yrrhiza 
318,9Ñ14,58 6,5Ñ1,05 1,0Ñ0,46 38,0Ñ3,95 4,0Ñ1,07 17,2Ñ2,03 0 3989,0Ñ298,99 15283,0Ñ301,86 39,4Ñ3,49 0 0 

 

The Information About Heavy Metals In The General Components Of Aquatic  And Coastal Ecosystems Of Radioac-
tive-Contaminated Districts Of Bryansk Region.  

The key words: Bryansk Region, Total Concentration Of Heavy Metals, Ecosystem, Floristic Classification. 
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ɺ.ɸ. ɺʘʩʠʣʴʝʚʘ 

 
ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʩʚʠʥʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʧʦʨʦʩʷʪ ʦʪ 1- ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥ-

ʥʳʭ 569 ʛʦʣʦʚ ï 58,8 %. ʅʘʠʤʝʥʴʰʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ  ʫ ʧʦʨʦʩʷʪ 6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʪʘʨʰʝ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʠʥʴʠ, ʢʨʠʧʪʦʩʧʦʨʦʜʠʠ, ʈʝʩʧʫʙʣʠʢʘ ʄʦʨʜʦʚʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʨʷʜʘ ʧʨʝʜʧʨʠ-
ʷʪʠʡ ʭʠʤʠʯʝʩʢʦʡ, ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ, ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʘʚʪʦʤʦ-

ʙʠʣʴʥʦʡ ʤʘʛʠʩʪʨʘʣʠ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʫ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʩʣʝ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ʏʝʨʥʦ-

ʙʳʣʴʩʢʦʡ ɸʕʉ ʧʦʩʪʝʧʝʥʥʦ ʫʭʫʜʰʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʪʘʢʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɺʩʝ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʞʠʚʦʪʥʳʭ ʠ ʧʦʵʪʦʤʫ ʧʦʯʪʠ ʚʝʩʴ ʤʦʣʦʜʥʷʢ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʧʦʨʘʞʘʝʪʩʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷʤʠ. ʀ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʨʝʜʠ ʥʠʭ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʘʥʠʤʘʶʪ ʧʨʦʩʪʝʡ-
ʰʠʝ, ʚʦʟʙʫʜʠʪʝʣʠ ʢʦʪʦʨʳʭ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. 

ʂ ʯʠʩʣʫ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʧʘʨʘʟʠʪʦʚ ʩʚʠʥʝʡ ʦʪʥʦʩʷʪʩʷ ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʂʦʢʮʠʜʠʠ ʨʦʜʦʚ Eimeria ʠ Cryptosporidium ʚʩʪʨʝʯʘʶʪ-

ʩʷ ʫ ʞʠʚʦʪʥʳʭ ʙʦʣʝʝ ʯʝʤ ʚ 85% ʩʣʫʯʘʝʚ. 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʦʪʤʝʯʝʥʥʦʛʦ ʪʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʦʩʪʝʡʰʠʭ 
ʩʚʠʥʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ (ʚ ʦʙʲʝʜʠʥʝʥʠʠ çɹʝʢʦʥè) ʠ ʭʦʟʷʡʩʪʚʘʭ ʦʙʳʯʥʦʛʦ ʪʠʧʘ ʈʝʩʧʫʙʣʠʢʠ  ʄʦʨʜʦʚʠʷ 

ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʧʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟ ʚ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʭ ʠ ʦʙʳʯʥʦʛʦ ʪʠʧʘ ʭʦʟʷʡʩʪʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥ  ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʨʝʛʠʩʪʨʠ-

ʨʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʭ ʩʝʟʦʥʦʚ ʛʦʜʘ, ʧʨʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ ʯʘʱʝ ʚʩʝʛʦ ʫ ʧʦʨʦʩʷʪ ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ʚ ʦʙʲʝʜʠʥʝʥʠʠ çɹʝʢʦʥè ʏʘʤʟʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʩʨʝʜʠ ʠʥʚʘʟʠ-
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1 

ʨʦʚʘʥʥʳʭ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʦʪ 1- ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 1 221 ʛʦ-

ʣʦʚʳ ʠʥʚʘʟʠʨʦʚʘʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 355 ʛʦʣʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 29,0 %. ʋ ʧʦʨʦʩʷʪ ʦʪ 20- ʜʦ 30-ʜʥʝʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 1 426 ʛʦʣʦʚ ʠʥʚʘʟʠʨʦʚʘʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 118 ʞʠʚʦʪʥʳʭ (8,3 %).  

ʇʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ ʟʘʨʘʞʝʥʥʦʩʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʣʘʩʴ, ʠ ʫ 6-ʤʝʩʷʯʥʳʭ 
ʧʦʨʦʩʷʪ ʠ ʩʪʘʨʰʝ ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 560 ʛʦʣʦʚ ʠʥʚʘʟʠʨʦʚʘʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 109 (19,4 %). 

ʀʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 214 ʩʚʠʥʦʤʘʪʦʢ ʠʥʚʘʟʠʨʦʚʘʥʥʳʤʠ ʙʳʣʠ 136 ʛʦʣʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 63,5 

%. ʍʨʷʢʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 189 ʛʦʣʦʚ ʙʳʣʠ ʠʥʚʘʟʠʨʦʚʘʥʳ 85, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 44,9 %. 
ʅʘʙʣʶʜʘʷ ʟʘ ʟʘʨʘʞʝʥʥʦʩʪʴʶ ʧʦʨʦʩʷʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ, ʤʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʣʠ ʠ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʫ ʧʦʨʦʩʷʪ ʦʪ 1- ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʦʣʝʙʘ-

ʣʦʩʴ ʦʪ 2 ʦʦʮʠʩʪ ʜʦ 120,8 ʚ 100 ʧʦʣʷʭ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ, ʫ ʞʠʚʦʪʥʳʭ ʦʪ 10- ʜʦ ʦʪ 20-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 
ï 25, 30-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ï 16, ʘ ʫ ʩʚʠʥʦʤʘʪʦʢ ʠ ʭʨʷʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  ï ʦʪ 2 ʦʦʮʠʩʪ ʠ ʚʳʰʝ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʠʟ ʦʙʳʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʟʘʨʘʞʝʥʥʦʩʪʴ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, 

ʯʪʦ ʟʘʨʘʞʝʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʧʝʨʚʳʤʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʥʦ ʥʝ ʦʜʠʥʘʢʦʚʘ. ʅʘʠʙʦʣʝʝ ʯʘ-

ʩʪʦ ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʧʦʨʦʩʷʪ ʦʪ 1- ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 569 ʛʦ-
ʣʦʚ ï 58,8 %. ʅʘʠʤʝʥʴʰʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ  ʫ ʧʦʨʦʩʷʪ 6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʪʘʨʰʝ. 

ʀʟ 331 ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 91, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 21,1 %. ʕʢʩ-

ʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʡ ʫ ʧʦʨʦʩʷʪ ʦʪ 10- ʜʦ 20-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 471 ʛʦʣʦʚ ʟʘ-
ʨʘʞʝʥʥʳʤʠ ʙʳʣʠ 117, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 24,8 %. 

ʋ ʧʦʨʦʩʷʪ ʦʪ 20- ʠ 30-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 85 ʛʦʣʦʚ ʠʥʚʘʟʠʨʦʚʘʥʥʳʤʠ 

ʦʢʘʟʘʣʠʩʴ 15, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 17,1 %. 
ʋ ʚʟʨʦʩʣʳʭ ʩʚʠʥʦʤʘʪʦʢ ʠ ʭʨʷʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 56 ʛʦʣʦʚ ʠʥʚʘʟʠʨʦ-

ʚʘʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 12, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 21,4 %. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʧʦʨʦʩʷʪ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ, ʤʳ ʥʝ ʫʩʪʘʥʦʚʠʣʠ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ.  ɺ ʦʜʥʠʭ ʩʣʫ-
ʯʘʷʭ ʦʥʘ ʚʳʰʝ ʫ ʧʦʨʦʩʷʪ ʦʪ 1- ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʜʨʫʛʠʭ ï ʫ ʙʦʣʝʝ ʚʟʨʦʩʣʳʭ ʦʪ 20- ʜʦ 30-

ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘʠʙʦʣʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʥʘʤʠ ʦʪʤʝʯʝʥʘ ʫ ʧʦʨʦʩʷʪ ʦʪ 1- ʜʦ 10-

ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ (115,7 ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʚ 100 ʧʦʣʷʭ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ). ɿʘʪʝʤ ʦʥʘ ʩʪʘʣʘ 
ʫʤʝʥʴʰʘʪʴʩʷ ʠ ʫʞʝ ʢ 10 ï 20-ʜʥʝʚʥʦʤʫ ʚʦʟʨʘʩʪʫ ʞʠʟʥʠ ʩʥʠʟʠʣʘʩʴ ʜʦ 8,2, ʘ ʟʘʪʝʤ, ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʧʦʨʦ-

ʩʷʪ, ʧʨʦʜʦʣʞʘʣʘ ʩʥʠʞʘʪʴʩʷ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ, ʠ ʚʠʜʥʦ, ʯʪʦ 
ʟʘʨʘʞʝʥʥʦʩʪʴ ʚʟʨʦʩʣʳʭ ʩʚʠʥʝʡ ʠ ʤʦʣʦʜʥʷʢʘ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʧʦ ʦʙʲʝʜʠʥʝʥʠʶ çɹʝʢʦʥè ʏʘʤʟʠʥʩʢʦ-

ʛʦ ʨʘʡʦʥʘ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 63,5 ʠ 44,9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʯʝʤ ʫ ʤʦʣʦʜʥʷʢʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʚʘʟʠ-

ʨʦʚʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʠʟ ʭʦʟʷʡʩʪʚʘ ʦʙʳʯʥʦʛʦ ʪʠʧʘ  ʩʦʩʪʘʚʣʷʝʪ 40,3%. 
 

The study of Cryptosporidium of pigs in the Republic of Mordovia was made. The results showed that the most com-

monly found in pigsô cryptosporidium from 1 - to 10-day-old, out of 569 surveyed scored - 58.8%. The lowest infesta-

tion was observed in pigs 6 months of age and older. 

The key words: pigs, kriptosporodii, Republic of Mordovia. 
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ɸʅɸʊʆʄʀʗ ʈɸʍʀʉɸ ɺʀɼʆɺ ʈʆɼɸ PTERIS 

 
ʕ.ʄ. ɺʝʣʠʯʢʠʥ, ʉ.ɺ.ʄʝʜʚʝʜʝʚ 

 
ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 4 ʚʠʜʦʚ ʨʘʭʠʩʘ ʚ ʮʝʣʷʭ ʚʥʫʪʨʠʨʦʜʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʠ-

ʩʪʝʤʘʪʠʢʠ ʨʦʜʘ Pteris. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʪʦʤʠʷ, ʨʘʭʠʩ, ʩʠʥʤʝʨʠʩʪʝʣʴ, ʜʠʘʛʥʦʩʪʠʢʘ, ʩʠʩʪʝʤʘʪʠʢʘ. 

 
ʈʦʜ Pteris ʜʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʝʥ, ʚ ʥʝʤ ʦʢʦʣʦ 280 ʚʠʜʦʚ. [ɻʣʘʜʢʦʚʘ,1978: 196]. ʊʘʢ, ʅ.ʅ. 

ɸʨʥʘʫʪʦʚ ʠ ʜʨ.[2003:23], Probst [1987:65] ʠ ʜʨ. ʨʦʜ Pteris ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʩʝʤ. Pteridaceae. ʅʝʩʢʦʣʴʢʦ 
ʠʥʦʛʦ ʤʥʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ɻʣʘʜʢʦʚʘ ɺ.ʅ.[1978: 195], ʦʥʘ ʩʯʠʪʘʝʪ, ʯʪʦ ʵʪʦʪ ʨʦʜ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 
ʧʦʜʩʝʤʝʡʩʪʚʘ Pteridoideae ʩʝʤʝʡʩʪʚʘ ɸʜʠʘʥʪʦʚʳʝ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ, ʜʦʩʪʫʧʥʫʶ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʠ ʥʝʢʦʪʦʨʳʝ ʟʘʨʫ-
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ʙʝʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʩʠʩʪʝʤʘʪʠʢʝ ʧʘʧʦʨʦʪʥʠʢʦʚ [ɺʝʣʠʯʢʠʥ ʠ ʜʨ.,2005], ʤʳ ʧʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ ʤʥʝ-
ʥʠʶ ʄʝʡʝʥʘ: çʅʝʣʴʟʷ ʥʘʡʪʠ ʜʚʫʭ ʩʚʦʜʦʢ ʠʣʠ ʫʯʝʙʥʠʢʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʦʜʥʫ ʠ ʪʫ ʞʝ ʩʠʩʪʝʤʫè [ʄʝʡ-
ʝʥ,1987:3] ʠ ʤʥʝʥʠʶ ɸ.ʃ.ʊʘʭʪʘʜʞʷʥʘ: çʅʫʞʥʦ ʠʩʢʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʚ ʘʥʘʪʦʤʠʠè [ʊʘʭʪʘ-
ʜʞʷʥ,1978:254]. ʉʣʝʜʫʷ ʤʥʝʥʠʶ ɸ.ʃ.ʊʘʭʪʘʜʞʷʥʘ ʤʳ ʨʝʰʠʣʠ ʧʦʜʚʝʨʛʥʫʪʴ ʘʥʘʪʦʤʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦ-
ʚʘʥʠʶ ʨʘʭʠʩ ʜʦʩʪʫʧʥʳʭ ʥʘʤ ʚʠʜʦʚ ʨʦʜʘ Pteris. 

ʆ ʟʥʘʯʝʥʠʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʧʘʧʦʨʦʪʥʠʢʦʚ ʤʳ ʩʦʦʙʱʠʣʠ 
ʚ ʨʷʜʝ ʨʘʙʦʪ [ɺʝʣʠʯʢʠʥ ʠ ʜʨ. 2005, 2007,2010].  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʯʝʨʝʰʢʘ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʨʦʜʘ Pteris 
(Pteris catoptera Kunze, P.cretica L, P. longifolia L, P. palustris Poir), ʯʪʦ, ʢʘʢ ʤʳ ʧʦʣʘʛʘʝʤ, ʜʘʩʪ ʥʘʤ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʩʫʜʠʪʴ ʠ ʦ ʚʥʫʪʨʠʨʦʜʦʚʦʡ ʩʠʩʪʝʤʘʪʠʢʝ. ʄʘʪʝʨʠʘʣʳ ʙʳʣʠ ʣʶʙʝʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʅ.ʅ.ɸʨʥʘʫʪʦʚʳʤ ʠʟ ʘʨʘʥʞʝʨʝʠ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʠʥʩʪʠʪʫʪʘ ʠʤ. ʂʦʤʘʨʦʚʘ (ʉ- ʇ.). ʉʨʝʟʳ ʛʦʪʦʚʠ-
ʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ, ʩʨʝʟʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ, ʩʨʘʚʥʠʚʘʣʠʩʴ, ʩ ʥʠʭ ʠʟʛʦʪʦʚʣʷʣʠʩʴ ʤʠʢʨʦ-
ʬʦʪʦʛʨʘʬʠʠ ʮʠʬʨʦʚʳʤ ʬʦʪʦʘʧʧʘʨʘʪʦʤ. 

1. Pteris cretica L. 
ʌʦʨʤʘ ʨʘʭʠʩʘ ʜʫʛʦʚʠʜʥʘʷ (ʨʠʩ.1,a), ʚ ʞʝʣʦʙʯʘʪʦʡ ʯʘʩʪʠ ʢʨʳʣʴʷ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʳ. 

ʂʠʣʝʚʘʷ ʯʘʩʪʴ ʧʦʣʦʛʘʷ. ʉʫʙʵʧʠʜʝʨʤʘʣʴʥʘʷ ʩʢʣʝʨʝʥʭʠʤʘ (ʩ.ʢ.) ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦ ʚʩʝʤʫ ʧʝ-
ʨʠʤʝʪʨʫ ʨʘʭʠʩʘ ʥʝʩʢʦʣʴʢʠʤʠ ʨʷʜʘʤʠ (ʨʠʩ.1,d), ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʩʪʦʩʪʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʧʦʯʪʠ ʩ 
ʦʢʨʫʛʣʳʤʠ ʧʦʣʦʩʪʷʤʠ, ʘ ʢʦ ʚʥʫʪʨʠ ʨʘʭʠʩʘ ʧʦʣʦʩʪʠ ʩʪʘʥʦʚʠʪʴʩʷ ʦʚʘʣʴʥʳʤʠ (ʨʠʩ.1,d). ʊʦʣʱʠʥʘ ʦʙʦʣʦ-
ʯʝʢ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ɹʣʠʞʝ ʢ ʞʝʣʦʙʯʘʪʦʡ ʯʘʩʪʠ ʨʘʭʠʩʘ ʨʘʩʧʦʣʦʞʝʥʘ ʩʠʥʤʝʨʠʩʪʝʣʴ, ʦʥʘ çʇè-ʦʙʨʘʟʥʦʡ 
ʬʦʨʤʳ (ʨʠʩ.1,a,b). ʊʨʘʭʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʪ.ʵ.) ʩʠʥʤʝʨʠʩʪʝʣʠ ʚ çʧʝʨʝʤʳʯʢʝè ʤʝʣʢʠʝ ʦʢʨʫʛʣʳʝ 
(ʨʠʩ.1,b), ʘ ʚ ʙʦʢʦʚʳʭ ʯʘʩʪʷʭ ʪʨʘʭʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʢʨʫʛʣʳʝ, ʥʦ ʙʦʣʝʝ ʢʨʫʧʥʳʝ (ʨʠʩ.1,b). ʌʣʦʵʤʘ 
(ʬ) ʨʘʚʥʦʤʝʨʥʦ ʦʢʨʫʞʘʝʪ ʪʨʘʭʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʨʠʩ.1,b). ʕʥʜʦʜʝʨʤʘ ʦʜʥʦʨʷʜʥʘʷ, ʤʝʣʢʦʢʣʝʪʥʘʷ, 
ʪʘʥʛʝʥʪʘʣʴʥʳʝ ʦʙʦʣʦʯʢʠ ʩʣʝʛʢʘ ʫʪʦʣʱʝʥʳ, ʢʣʝʪʢʠ ʪʘʥʛʝʥʪʘʣʴʥʦ ï ʦʚʘʣʴʥʳʝ (ʨʠʩ.1,(c)-ʫʢʘʟʘʥʘ ʩʪʨʝʣ-
ʢʦʡ). ʄʝʞʜʫ ʩʠʥʤʝʨʠʩʪʝʣʴʶ ʠ ʩʢʣʝʨʝʥʭʠʤʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʦʥʢʦʩʪʝʥʥʳʝ, ʧʘʨʝʥʭʠʤʥʳʝ ʢʣʝʪʢʠ (ʧ.ʢ.) 
ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, ʜʦʤʠʥʠʨʫʶʪ ʦʢʨʫʛʣʳʝ (ʨʠʩ.1,b). 

2.Pteris palustris Poir. 
ʌʦʨʤʘ ʨʘʭʠʩʘ ʘʩʩʠʤʝʪʨʠʯʥʘʷ, ʜʫʛʦʚʠʜʥʘʷ. ɾʝʣʦʙʯʘʪʘʷ ʯʘʩʪʴ ʢʣʠʥʦʚʠʜʥʦ-ʪʨʝʫʛʦʣʴʥʘʷ, ʢʨʳʣʴʷ 

ʘʩʩʠʤʝʪʨʠʯʥʳʝ (ʨʠʩ.2,a). ʂʠʣʴ ʩʢʦʰʝʥʥʳʡ, ʪʦ ʝʩʪʴ ʚʳʪʷʥʫʪʘʷ ʯʘʩʪʴ ʢʠʣʷ ʩʤʝʱʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥ-
ʪʨʘ ʨʘʭʠʩʘ (ʨʠʩ.2,b). ʇʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʦʣʩʪʦʩʪʝʥʥʘʷ ʩʢʣʝʨʝʥʭʠʤʘ ʥʝʩʢʦʣʴʢʠʤʠ ʨʷʜʘ-
ʤʠ (ʨʠʩ.2,a). ʆʙʦʣʦʯʢʘ ʢʣʝʪʦʢ ʦʯʝʥʴ ʪʦʣʩʪʘʷ. ʇʦʣʦʩʪʠ ʥʝʟʘʤʝʪʥʳʝ ʚ ʚʠʜʝ ʪʦʯʝʢ (ʨʠʩ.2,d). ʉʠʥʤʝʨʠ-
ʩʪʝʣʴ ʩʤʝʱʝʥʘ ʢ ʞʝʣʦʙʢʫ, çʇè-ʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʥʦ ʢʦʥʮʳ ʨʘʩʩʪʘʚʣʝʥʳ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ (ʨʠc.2,b). 
ʊʨʘʭʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚ çʧʝʨʝʤʳʯʢʝè (ʨʠʩ.2,b) ʠ ʙʦʢʦʚʳʭ ʯʘʩʪʷʭ ʩʦʩʪʦʷʪ ʠʟ ʢʨʫʧʥʳʭ ʪʨʘʭʝʠʜ. ʄʝʣ-
ʢʠʝ ʪʨʘʭʝʠʜʳ ʪʦʣʴʢʦ ʥʘ ʢʦʥʯʠʢʘʭ ʙʦʢʦʚʳʭ ʯʘʩʪʝʡ. ʌʣʦʵʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʢ ʢʠʣʶ, ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʧʦ 
ʰʠʨʠʥʝ, ʚ çʧʝʨʝʤʳʯʢʝè ʦʙʨʘʟʫʝʪʩʷ ʪʨʠ ʰʠʨʦʢʠʭ ʫʯʘʩʪʢʘ ʩʦʝʜʠʥʝʥʥʳʭ ʙʦʣʝʝ ʫʟʢʦʡ ʬʣʦʵʤʦʡ, ʘ ʬʣʦʵ-
ʤʘ ʙʦʢʦʚʳʭ ʯʘʩʪʝʡ ʫʟʢʘʷ ʧʦ ʰʠʨʠʥʝ ʦʜʠʥʘʢʦʚʘʷ (ʨʠʩ.2,b). ʌʣʦʵʤʘ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʢ ʞʝʣʦʙʯʘʪʦʡ ʯʘʩʪʠ 
ʧʨʝʨʳʚʠʩʪʘʷ, ʥʘ ʙʦʢʦʚʳʭ ʯʘʩʪʷʭ ʦʥʘ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʘʷ ʧʦ ʰʠʨʠʥʝ. ʕʥʜʦʜʝʨʤʘ ʧʦʜʦʙʥʘ Pteris cretica 
(ʨʠʩ.2,(c)-ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ). ʄʝʞʜʫ ʩʢʣʝʨʝʥʭʠʤʦʡ ʠ ʩʠʥʤʝʨʠʩʪʝʣʴʶ ʧʘʨʝʥʭʠʤʥʳʝ ʢʣʝʪʢʠ ʪʦʥʢʦʩʪʝʥ-
ʥʳʝ ʨʘʟʣʠʯʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʚʝʣʠʯʠʥʝ (ʨʠʩ.2,ʘ). 

3.Pteris catoptera Kunze 
ʌʦʨʤʘ ʨʘʭʠʩʘ ʜʫʛʦʚʠʜʥʘʷ; ʞʝʣʦʙʦʢ ʰʠʨʦʢʠʡ (ʨʠʩ.3,ʘ), ʘ ʢʠʣʴ ʧʦʣʦʛʠʡ (ʨʠʩ. 3,b) ʇʦʜ ʵʧʠʜʝʨ-

ʤʠʩʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʢʣʝʨʝʥʭʠʤʘ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ (ʨʠʩ.3,b). ʆʙʦʣʦʯʢʠ ʪʦʣʩʪʳʝ, ʧʦ-
ʣʦʩʪʠ ʚ ʚʠʜʝ ʪʦʯʝʢ. ʂʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʨʝʜʳʜʫʱʠʭ. ʄʝʨʠʩʪʝʣʴ çʇè-
ʦʙʨʘʟʥʘʷ, ʥʦ ʩ ʚʳʧʫʢʣʦʡ çʧʝʨʝʤʳʯʢʦʡè (ʨʠʩ .3,b). ɹʦʢʦʚʳʝ ʩʪʦʨʦʥʳ ʚʜʘʚʣʝʥʳ ʚʥʫʪʨʴ ʤʝʨʠʩʪʝʣʠ 
(ʨʠc.3,b). ʊʨʘʭʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ çʧʝʨʝʤʳʯʢʠè ʦʢʨʫʛʣʳʝ ʧʦ ʨʘʟʤʝʨʘʤ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ ʦʜʥʦʨʷʜʥʳʝ 
(ʨʠʩ.3,b), ʚ ʙʦʢʦʚʳʭ ʯʘʩʪʷʭ ʪʨʘʭʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 2-3 ʨʷʜʥʳʝ. ʈʘʟʤʝʨ ʢʣʝʪʦʢ ʧʦʜʦʙʝʥ ʨʘʟʤʝʨʫ ʢʣʝʪʦʢ 
çʧʝʨʝʤʳʯʢʠè. ʌʣʦʵʤʘ ʤʥʦʛʦʢʣʝʪʥʘʷ ʠ ʤʥʦʛʦʩʣʦʡʥʘʷ(1-2 ʩʣʦʷ ï ʨʠʩ, 3,b).ʕʥʜʦʜʝʨʤʘ ʧʦʜʦʙʥʘ Pteris 
cretica (ʨʠʩ.3,(c)- ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ). ʄʝʞʜʫ ʩʢʣʝʨʝʥʭʠʤʦʡ ʠ ʩʠʥʤʝʨʠʩʪʝʣʴʶ ʧʘʨʝʥʭʠʤʥʳʝ ʢʣʝʪʢʠ 
ʪʦʥʢʦʩʪʝʥʥʳʝ ʨʘʟʣʠʯʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʚʝʣʠʯʠʥʝ (ʨʠʩ.3,ʘ).  

4.Pteris longifolia L. 
ʌʦʨʤʘ ʨʘʭʠʩʘ ʜʫʛʦʚʠʜʥʘʷ, ʞʝʣʦʙʦʢ ʰʠʨʦʢʠʡ (ʨʠʩ .4,ʘ), ʢʠʣʴ ʧʦʣʦʛʠʡ (ʨʠʩ. 4,a). ʇʦʜ ʵʧʠʜʝʨʤʠ-

ʩʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʢʣʝʨʝʥʭʠʤʘ, ʢʣʝʪʦʯʥʘʷ ʦʙʦʣʦʯʢʘ ʢʦʪʦʨʦʡ ʪʦʣʩʪʘʷ, ʧʦʣʦʩʪʠ ʢʣʝʪʦʢ ʦʯʝʥʴ ʤʝʣʢʠʝ, 
ʦʢʨʫʛʣʳʝ (ʨʠʩ. 4,c). ʉʢʣʝʨʝʥʭʠʤʘ ʤʥʦʛʦʨʷʜʥʘʷ (ʨʠʩ.4,b). ʄʝʨʠʩʪʝʣʴ çʇè-ʦʙʨʘʟʥʘʷ, ʧʨʠʯʝʤ, ʚ çʧʝʨʝ-
ʤʳʯʢʝè ʪʨʘʭʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʣʝʛʢʘ ʚʳʧʫʢʣʳʝ (ʨʠʩ.4,b), ʙʦʢʦʚʳʝ ʯʘʩʪʠ ʧʨʦʛʠʙʘʶʪʩʷ ʚʥʫʪʨʴ (ʨʠʩ.4,b). 
ʊʨʘʭʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚ çʧʝʨʝʤʳʯʢʝè ʯʝʨʝʜʫʶʪʩʷ ʧʦ ʨʘʟʤʝʨʘʤ (ʨʠʩ.4,b ) ; ʝʩʪʴ ʫʯʘʩʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʳʝ ʦʢʨʫʛʣʳʤʠ ʪʨʘʭʝʠʜʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʣʢʦʢʣʝʪʦʯʥʳʤʠ ʦʜʥʦʨʷʜʥʳʤʠ ʮʝʧʦʯʢʘʤʠ 
(ʨʠʩ.4,b). ʅʘ ʙʦʢʦʚʳʭ ʫʯʘʩʪʢʘʭ ʝʩʪʴ ʜʚʫʨʷʜʥʦʩʪʴ , ʪʨʝʭʨʷʜʥʦʩʪʴ ʤʝʣʢʦʢʣʝʪʦʯʥʳʭ ʪʨʘʭʝʠʜ (ʨʠʩ. 4,b), ʢ 
ʢʦʥʮʘʤ ʮʝʧʦʯʢʘ ʩʪʘʥʦʚʠʪʴʩʷ ʦʜʥʦʨʷʜʥʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʣʢʠʤʠ ʪʨʘʭʝʠʜʘʤʠ(ʨʠʩ.4,b). ʌʣʦʵʤʘ ʥʝ ʤʥʦ-
ʛʦʨʷʜʥʘʷ ʤʝʣʢʦʢʣʝʪʦʯʥʘʷ (ʨʠʩ.4,b). ʕʥʜʦʜʝʨʤʘ ʧʦʜʦʙʥʘ Pteris cretica (ʨʠʩ.4,(c)- ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ). ʇʘ-
ʨʝʥʭʠʤʘ ʤʝʞʜʫ ʩʢʣʝʨʝʥʭʠʤʦʡ ʠ ʩʠʥʤʝʨʠʩʪʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʪʷʥʫʪʳʤʠ ʢʣʝʪʢʘʤʠ (ʨʠc.4,b). 
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ʉʨʘʚʥʝʥʠʝ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʨʝʟʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʦʨʤʘ ʨʘʭʠʩʘ ʞʝʣʦʙʯʘʪʘʷ, ʩ ʷʚʥʦ ʚʳʨʘʞʝʥ-
ʥʳʤʠ ʢʨʳʣʴʷʤʠ. ʌʦʨʤʘ ʞʝʣʦʙʢʘ ʢʘʢ ʙʳ ʧʦʚʪʦʨʷʝʪ ʬʦʨʤʫ ʢʠʣʝʚʦʡ ʯʘʩʪʠ. ʇʨʠ ʯʝʤ, ʫ Pteris catoptera 
(ʨʠʩ.3,ʘ,b), P. longifolia (ʨʠʩ.4,ʘ,b) ʞʝʣʦʙʦʢ ʠ ʢʠʣʝʚʘʷ ʯʘʩʪʴ ʨʘʭʠʩʘ ʰʠʨʦʢʠʝ, ʘ ʫ P. cretica ʞʝʣʦʙʦʢ 
ʩʪʘʥʦʚʠʪʴʩʷ ʙʦʣʝʝ ʫʟʢʠʤ, ʘ ʢʠʣʴ ʧʦʣʦʛʠʤ (ʨʠʩ.1,ʘ,b), ʘ ʫ P. palustris ʞʝʣʦʙʦʢ ʫʟʢʠʡ (ʢʣʠʥʦʚʠʜʥʳʡ) ʠ 
ʢʠʣʴ ʫʞʝ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ (ʨʠʩ.2,ʘ,b). ʋ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʧʦʜ ʵʧʠʜʝʨʤʦʡ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ 
ʩʨʝʟʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʥʦʛʦʨʷʜʥʘʷ ʩʢʣʝʨʝʥʭʠʤʘ (ʨʠʩ.1-4,ʘ,c). ɼʚʝ ʤʝʨʠʩʪʝʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʙʣʠʞʝ ʢ 
ʞʝʣʦʙʯʘʪʦʡ ʯʘʩʪʠ, ʥʘʯʠʥʘʷ ʦʪ ʩʨʝʜʠʥʳ ʨʘʭʠʩʘ, ʦʙʲʝʜʠʥʷʷʩʴ ʬʦʨʤʠʨʫʶʪ ʩʠʥʤʝʨʠʩʪʝʣʴ çʇè-ʦʙʨʘʟʥʦʡ 
ʬʦʨʤʳ (ʨʠʩ.1-4,a,b). ʄʝʨʠʩʪʝʣʴ ʦʢʨʫʞʝʥʘ ʵʥʜʦʜʝʨʤʦʡ, ʢʣʝʪʢʠ ʢʦʪʦʨʦʡ ʩ ʪʦʥʢʠʤʠ ʦʙʦʣʦʯʢʘʤʠ, ʪʘʥ-
ʛʝʥʪʘʣʴʥʦ ʚʳʪʷʥʫʪʳʝ. ʊʨʘʭʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʚʪʦʨʷʶʪ ʬʦʨʫ ʩʠʥʤʝʨʠʩʪʝʣʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʚʘʷ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠʭ 
ʦʙʱʫʶ ʘʥʘʪʦʤʠʶ, ʘ ʠʤʝʥʥʦ: ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʩʫʙʵʧʠʜʝʨʤʘʣʴʥʦʡ ʩʢʣʝʨʝʥʭʠʤʳ ʠ ʢʣʝʪʦʢ ʵʥʜʦ-
ʜʝʨʤʳ, çʇè-ʦʙʨʘʟʥʦʩʪʴ ʤʝʨʠʩʪʝʣʠ.  

ʇʦ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʩʢʣʘʜʳʚʘʶʪʩʷ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: Pteris catoptera, P.longifolia, P.cretica, P. palustris - ʭʦʨʦʰʦ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ 
ʩʦʙʦʡ ʚ ʘʥʘʪʦʤʠʠ ʨʘʭʠʩʘ (ʩʨʘʚʥʠ ʨʠʩʫʥʢʠ 1-4). ʆʪʣʠʯʠʝ ʚ ʤʦʨʬʦʣʦʛʠʠ ʢʣʝʪʦʢ ʧʘʨʝʥʭʠʤʳ, ʢʦʪʦʨʘʷ 
ʦʪʣʠʯʘʝʪ P. cretica ʠ P. palustris ʦʪ P. catoptera ʠ P.longifolia. ʋ P. cretica ʠ P. palustris ʧʘʨʝʥʭʠʤʥʳʝ 
ʢʣʝʪʢʠ ʪʦʥʢʦʩʪʝʥʥʳʝ ʠ ʦʢʨʫʛʣʳʝ, ʘ ʫ P. catoptera ʠ P.longifolia ʦʥʠ ʚʳʪʷʥʫʪʳʝ. ʉʫʙʵʧʠʜʝʨʤʘʣʴʥʘʷ 
ʩʢʣʝʨʝʥʭʠʤʘ P. catoptera ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʪʷʥʫʪʳʤʠ ʢʣʝʪʢʘʤ, ʠʭ ʬʦʨʤʘ ʦʪʣʠʯʘʝʪ ʵʪʦʪ ʚʠʜ ʦʪ P. cretica 
ʠ P. palustris. ʉʘʤʘʷ ʪʦʣʩʪʦʩʪʝʥʥʘʷ ʩʢʣʝʨʝʥʭʠʤʘ ʫ ʵʪʦʛʦ ʚʠʜʘ ʟʘʪʝʤ ʫ P. longifolia, ʟʘʪʝʤ P. cretica ʠ P. 
palustris. ʆʙʲʝʜʠʥʷʝʪ P. catoptera ʠ P.longifolia ʬʦʨʤʘ ʞʝʣʦʙʯʘʪʦʡ ʯʘʩʪʠ, ʫ ʥʠʭ ʞʝʣʦʙʦʢ ʧʨʷʤʦʡ, ʪʦʛʜʘ 
ʢʘʢ ʫ P. palustris ʦʥ ʧʦʯʪʠ ʫʟʢʠʡ ʠ ʧʦ ʬʦʨʤʝ ʞʝʣʦʙʯʘʪʘʷ ʯʘʩʪʴ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʘ ʫ P. cretica ʞʝʣʦ-
ʙʦʢ ʙʦʣʝʝ ʫʟʢʠʡ ʭʦʪʷ ʠ ʧʨʷʤʦʡ. ʇʨʠ ʦʪʣʠʯʠʠ ʚ ʘʥʘʪʦʤʠʠ ʨʘʭʠʩʘ ʵʪʠ ʚʠʜʳ ʦʪʣʠʯʘʶʪʩʷ ʠ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠ, ʪʘʢ ʫ P. longifolia ʩʝʛʤʝʥʪʳ ʮʝʣʴʥʳʝ ʩʫʧʨʦʪʠʚʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʬʦʨʤʘ ʢʘʞʜʦʛʦ ʣʠʩʪʦʯʢʘ 
(ʩʝʛʤʝʥʪʘ) ʣʘʥʮʝʪʥʘʷ, ʪʦʛʜʘ, ʢʘʢ ʫ P. catoptera ʩʝʛʤʝʥʪʳ ʧʝʨʠʩʪʳʝ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʦʯʝʨʝʜʥʦ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʩʨʘʚʥʝʥʠʷ ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ ʚʠʜʦʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ : ʦʩʦʙʝʥʥʦʩʪʠ 
ʬʦʨʤʳ ʨʘʭʠʩʘ, ʢʠʣʷ, ʞʝʣʦʙʢʘ, ʭʘʨʘʢʪʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʘʭʝʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʥʤʝʨʠʩʪʝʣʠ ʠ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʣʝʪʦʢ ʩʫʙʵʧʠʜʝʨʤʘʣʴʥʦʡ ʩʢʣʝʨʝʥʭʠʤʳ ʠ ʦʩʥʦʚʥʦʡ ʧʘʨʝʥʭʠʤʳ ʨʘʭʠʩʘ, ʘ ʪʘʢʞʝ 
ʧʨʠʟʥʘʢʠ ʤʦʨʬʦʣʦʛʠʠ ʣʠʩʪʘ. ʂ ʨʦʜʦʚʳʤ ʧʨʠʟʥʘʢʘʤ ʤʳ ʦʪʥʦʩʠʤ: ʦʙʱʠʡ ʧʣʘʥ ʩʪʨʦʝʥʠʷ ʨʘʭʠʩʘ, ʦʙʱʠʡ 
ʧʣʘʥ ʩʪʨʦʝʥʠʷ ʩʠʥʤʝʨʠʩʪʝʣʠ ʠ ʬʦʨʤʫ ʪʨʘʭʝʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʝʪʦʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʵʥ-
ʜʦʜʝʨʤʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʩʢʣʝʨʠʬʠʢʘʮʠʠ ʢʣʝʪʦʢ ʩʫʙʵʧʠʜʝʨʤʘʣʴʥʦʡ ʩʢʣʝʨʝʥʭʠʤʳ.ʀʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʠʟʥʘʢʦʚ, ʵʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʩʦʨʫʩʘ.  
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The results of anatomical studies of the rachises of four species of Pteridiophytes for the aims of the taxonomy of the 
genus Pteris are presented. 

The key words: Anatomy, rachis, sinmeristel, diagnostics, systematics. 
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ ʂʈʀʇʊʆʉʇʆʈʀɼʀʆɿɸ ɾʀɺʆʊʅʓʍ ɺ ʋʉʃʆɺʀʗʍ  

ʈɽʉʇʋɹʃʀʂʀ ʄʆʈɼʆɺʀʗ 

 
ɺ.ɸ. ɺʘʩʠʣʴʝʚʘ 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦ-

ʚʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʫʪʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟ, ʈʝʩʧʫʙʣʠʢʘ ʄʦʨʜʦʚʠʷ, ʦʦʮʠʩʪʳ. 

 

ʇʦ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ʤʠʨʘ ʦʧʫʙʣʠʢʦʚʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʨʘʙʦʪ, ʯʪʦʙʳ ʩʫʜʠʪʴ ʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʠ ʝʛʦ ʚʦʟʙʫʜʠʪʝʣʝʡ. ʂʨʠʧʪʦʩʧʦʨʠʜʠʠ ʧʘʨʘʟʠʪʠʨʫʶʪ ʚ ʦʨʛʘʥʠʟʤʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ 
ʪʘʢʞʝ ʫ ʢʦʰʝʢ, ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ, ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ, ʧʪʠʮ, ʨʝʧʪʠʣʠʡ. ʀʭ ʦʦʮʠʩʪʳ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʤʦʣʣʶʩʢʘʭ. ʆʥʠ  ʫʩʪʘʥʦʚʣʝʥʳ ʫ 170 ʚʠʜʦʚ ʨʘʟʥʳʭ ʞʠʚʦʪʥʳʭ. ʕʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠ ʢʨʠʧʪʦʩʧʦ-

ʨʠʜʠʦʟʝ ʥʘʧʦʤʠʥʘʝʪ ʝʛʦ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʷʭ ï ʩʠʙʠʨʩʢʦʡ ʷʟʚʝ, ʪʫʙʝʨʢʫʣʝʟʝ, 
ʷʱʫʨʝ ʠ ʜʨ. ʈʘʟʣʠʯʠʝ ʦʪʤʝʯʘʝʪʩʷ ʣʠʰʴ ʚ ʧʦʩʪʦʷʥʩʪʚʝ ʠ ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʟʦʥʘʭ ʩ ʚʣʘʞʥʳʤ ʠ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʚ ʟʦʥʝ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ. 
ʂʨʠʧʪʦʩʧʦʨʠʜʠʦʟ, ʢʘʢ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʩʚʦʡʩʪʚʝʥʝʥ ʤʦʣʦʜʥʷʢʫ ʤʦ-

ʣʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʭʦʪʷ ʚʦʟʙʫʜʠʪʝʣʠ ʤʦʛʫʪ ʧʘʨʘʟʠʪʠʨʦʚʘʪʴ ʠ ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ. 
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ʂʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʫ ʞʠʚʦʪʥʳʭ ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʥʷʢʘ ʩ ʧʨʠʟʥʘʢʦʤ ʜʠʘʨʝʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʙʳʯʥʦ ʩ 3-ʭ ʜʦ 30-ʪʠ ʜʥʝʚʥʦʛʦ ʩʨʦʢʘ ʩ ʧʠʢʦʤ ʥʘ 7-15-ʝ ʩʫʪʢʠ. ɺʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ 

ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ. 

ɺʩʧʳʰʢʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʦʪʤʝʯʘʶʪʩʷ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʥʦ ʯʘʱʝ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʝ ʚʨʝʤʷ 
ʠ ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʳʭ ʦʪʝʣʦʚ ʠ ʦʧʦʨʦʩʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʧʨʠ 

ʥʘʩʪʫʧʣʝʥʠʠ ʭʦʣʦʜʦʚ ï ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʝ ʚʨʝʤʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʦʩʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʤʳʰʝʚʠʜʥʳʭ 

ʛʨʳʟʫʥʦʚ ʥʘ ʩʢʦʪʥʳʭ ʜʚʦʨʘʭ ʚ ʩʚʷʟʠ ʩ ʤʠʛʨʘʮʠʝʡ ʠʭ ʩ ʧʦʣʝʡ. 
ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʟʘʨʘʞʝʥʥʦʩʪʠ ʛʨʳʟʫʥʦʚ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʢʠʭ 

ʧʨʦʮʝʥʪʦʚ, ʠʥʦʛʜʘ ʜʦ 85,6%. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʫ ʭʦʟʷʡʩʪʚʘʭ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʚ ʭʦʟʷʡ-
ʩʪʚʝ ʩ ʚʠʜʠʤʳʤ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤ ʙʣʘʛʦʧʦʣʫʯʠʝʤ, ʥʦ ʩ ʦʙʠʪʘʥʠʝʤ ʚ ʧʦʤʝʱʝʥʠʷʭ ʤʳʰʝʡ, 

ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟ ʫ ʞʠʚʦʪʥʳʭ ʙʳʣ ʯʘʩʪʳʤ ʜʠʘʛʥʦʟʦʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʷ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʩʚʷʟʘʥʘ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʝʛʦ ʠʩ-

ʪʦʯʥʠʢʦʚ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʚ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʮʝʧʠ ʦʪ ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʢ ʟʜʦʨʦʚʳʤ. 
ʀʩʪʦʯʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʜʦʤʘʰʥʠʝ ʠ ʜʠʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʧʪʠʮʳ ʠ, ʜʘʞʝ, 

ʙʝʟʧʦʟʚʦʥʦʯʥʳʝ (ʤʦʣʣʶʩʢʠ). 

ʂʨʠʧʪʦʩʧʦʨʠʜʠʠ ʯʨʝʟʚʳʯʘʡʥʦ ʙʳʩʪʨʦ ʠ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʤʥʦʞʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʠʭ ʠʥʚʘʟʠʦʥ-
ʥʳʝ ʦʦʮʠʩʪʳ ʩʧʦʩʦʙʥʳʝ ʟʘʨʘʞʘʪʴ ʞʠʚʦʪʥʳʭ, ʚʳʜʝʣʷʶʪʩʷ ʩ ʵʢʩʢʨʝʤʝʥʪʘʤʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʞʝ 

ʯʝʨʝʟ 72 ʯʘʩʘ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʢʦʥʪʘʤʠʥʠʨʫʷ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʀʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚ 1ʛ ʬʝʢʘʣʠʡ ʜʦ-

ʩʪʠʛʘʝʪ ʜʦ 70 ʤʣʥ. ɺ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʦʥʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʥʘʚʦʟʝ, ʟʘʛʨʷʟʥʝʥʥʳʭ  ʥʘʚʦʟʦʤ 
ʧʨʝʜʤʝʪʘʭ ʫʭʦʜʘ (ʤʝʪʣʘʭ, ʣʦʧʘʪʘʭ, ʚʝʜʨʘʭ ʠ ʪ.ʧ.), ʩʦʩʢʦʙʘʭ ʩʦ ʩʪʝʥ ʩʪʘʥʢʦʚ, ʩ ʧʦʣʦʚ ʧʨʦʭʦʜʦʚ, ʚʦʜʦ-

ʠʩʪʦʯʥʠʢʘʭ ʠ ʧʣʦʭʦ ʦʙʝʟʟʘʨʘʞʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʝ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʝʣʷʪʘ (ʛʣʘʚʥʳʡ ʨʝʟʝʨʚʫʘʨ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ) ʟʘʨʘ-

ʞʘʶʪʩʷ ʫʞʝ ʚ ʩʘʤʳʝ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʩʦʚ-
ʧʘʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʟʤʥʦʞʝʥʠʷ ʧʘʨʘʟʠʪʘ ʚ ʦʨʛʘʥʠʟʤʝ (3-5 ʜʥʝʡ) ʠ ʩʨʦʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʢʣʠʥʠ-

ʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ (3-5 ʩʫʪʢʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʪʝʣʝʥʢʘ). ʂʘʢ ʧʨʘʚʠʣʦ, ʠʩʪʦʯʥʠʢʠ ʟʘʨʘʞʝ-

ʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʦʩʪʘʶʪʩʷ ʥʝʚʳʷʩʥʝʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʫ ʢʦʨʦʚ ʢ ʜʦʩʪʠʞʝ-
ʥʠʶ ʟʨʝʣʦʛʦ (ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ) ʚʦʟʨʘʩʪʘ ʦʦʮʠʩʪʦʥʦʩʠʪʝʣʴʩʪʚʦ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʝʣʷʪʘ 

ʟʘʨʘʞʘʶʪʩʷ ʦʦʮʠʩʪʘʤʠ, ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʶʱʠʤʠʩʷ ʚ ʞʠʟʥʝʩʧʦʩʦʙʥʦʤ ʠ ʠʥʚʘʟʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʆʦʮʠʩʪʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʫ ʷʛʥʷʪ ʚʳʜʝʣʷʶʪʩʷ ʩ 4 ʜʥʷ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʜʦ 61 % 
ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʦʦʮʠʩʪ ʜʦ 14-ʛʦ ʜʥʷ, ʘ ʟʘʪʝʤ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʶʪʩʷ ʠ ʚ 

ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ. ʂʦʣʠʯʝʩʪʚʦ ʦʦʮʠʩʪ ʠʩʯʠʩʣʷʝʪʩʷ ʚ ʤʠʣʣʠʦʥʘʭ ʚ ʛ/ʬʝʢʘʣʠʡ. ʇʦ-

ʚʳʰʝʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʦʦʮʠʩʪ ʠ ʩʣʫʯʘʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ 
ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʷʛʥʷʪ ʚʝʩʝʥʥʝʛʦ ʦʢʦʪʘ. 

ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʩʚʠʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʭʦʜʥʘ ʩ ʢʘʨʪʠʥʦʡ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʅʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʧʦʨʦʩʷʪʘ ʦʪ 3-ʭ ʜʦ 10-ʪʠ ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ, ʜʦʩʪʠʛʘʶʱʘʷ 84,8% ʧʦʛʦʣʦʚʴʷ, ʯʪʦ ʪʘʢʞʝ ʚʠʜʠʤʦ 

ʩʚʷʟʘʥʦ ʩ ʪʫʨʦʚʳʤʠ ʦʧʦʨʦʩʘʤʠ; ʚ ʜʨʫʛʠʝ ʩʝʟʦʥʳ ʥʝ ʧʨʝʚʳʰʘʣʘ 42,1%. ɺ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʭʦʟʷʡ-

ʩʪʚʘʭ ʟʘʨʘʞʝʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 29%, ʥʘ ʬʝʨʤʘʭ ʩ ʥʝʙʦʣʴʰʠʤ 

ʧʦʛʦʣʦʚʴʝʤ ï 42,1%. ʋ ʞʠʚʦʪʥʳʭ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʦʪʤʝʯʘʝʪʩʷ ʯʘʩʪʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ ʢʨʠʧʪʦʩʧʦʨʠʜʠ-
ʷʤʠ ʚ ʩʤʝʰʘʥʥʦʡ ʠʥʚʘʟʠʠ: ʩ ʘʩʢʘʨʠʜʘʤʠ, ʵʟʦʬʘʛʦʩʪʦʤʘʤʠ, ʪʨʠʭʦʮʝʬʘʣʘʤʠ ʠ ʜʨ. 

ʆ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʝ ʣʦʰʘʜʝʡ ʠʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ. ɺ ʂʘʥʘʜʝ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟ 

ʥʘʙʣʶʜʘʣʠ ʫ ʜʚʫʭ ʞʝʨʝʙʷʪ ʚ ʚʦʟʨʘʩʪʝ 7 ʜʥʝʡ ʧʝʨʰʝʨʦʥʩʢʦʡ ʧʦʨʦʜʳ ʠ 6 ʥʝʜʝʣʴ ʘʨʘʙʩʢʦʡ ʧʦʨʦʜʳ. ʆʙʘ 
ʞʝʨʝʙʸʥʢʘ ʠʤʝʣʠ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʱʝʚʘʨʝʥʠʷ ʩ ʥʘʣʠʯʠʝʤ 

ʜʠʘʨʝʠ. ʇʝʨʚʳʡ ʞʝʨʝʙʸʥʦʢ ʧʘʣ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʞʠʜʢʠʭ ʬʝʢʘʣʠʡ ʩ ʧʦʤʦʱʴʶ ʬʘʟʦʢʦʥʪʨʘʩʪʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʚ ʤʘʟʢʘʭ ʦʙʥʘʨʫʞʠʣʠ ʦʦʮʠʩʪʳ  ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ. 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʦʮʠʩʪ ʚʦʟʙʫʜʠʪʝʣʷ 

ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʦʮʠʩʪʳ Cr.parvum ʩʦʭʨʘʥʷʶʪ ʠʥʚʘʟʠʦʥʥʦʩʪʴ ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ ʚ ʚʦʜʝ ʧʨʠ 
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ʯʘʩʦʚ; 3% ʨʘʩʪʚʦʨʝ ʢʨʝʟʦʣʦʚʦʡ ʢʠʩʣʦʪʳ, 5% ʨʘʩʪʚʦʨʝ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ, 0,02 ʄ ʨʘʩʪʚʦʨʝ ʛʠʜʨʦʦʢʠ-

ʩʠ ʥʘʪʨʠʷ, 4% ʨʘʩʪʚʦʨʝ ʡʦʜʦʬʦʨʤʘ ï 18 ʯʘʩʦʚ; ʚ 35% ʨʘʩʪʚʦʨʝ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ï 40 ʜʥʝʡ. 

ɺ ʚʦʜʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʭʣʦʨʘ 2,5 ʠ 5 ʤʛ/ʣ ʩʦʭʨʘʥʷʶʪ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ 7 ʩʫʪʦʢ. ʆʜʥʘʢʦ ʚ ʚʦ-
ʜʝ ʠ ʤʦʣʦʢʝ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʜʦ 71,7

ʦ
ʉ ʦʦʮʠʩʪʳ ʪʝʨʷʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʫʞʝ ʯʝʨʝʟ 5-15 ʩʝʢʫʥʜ, ʧʨʠ 

+60
ʦ
ʉ ï ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ. 
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ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʦʪ 2 ʜʦ 18 ʤʝʩʷʮʝʚ. Cr.parvum ʙʳʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳ ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʠʭ ʠʟ ʬʝʢʘ-

ʣʠʡ ʟʘʨʘʞʝʥʥʳʭ ʠʤʠ ʫʪʦʢ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʩʣʫʞʠʪʴ ʨʝʟʝʨʚʫʘʨʦʤ 

ʠ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʩʨʝʜʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ɺʳʨʘʞʝʥʥʳʡ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʠʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʡ ʫʙʦʨʢʠ ʧʦ-
ʤʝʱʝʥʠʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ, ʚʢʣʶʯʘʷ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʥʘʚʦʟʘ. ʅʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʤʦʦʯʠʱʘʶʱʠʭʩʷ ʬʠʣʴʪʨʦʚ Kalsep Limiteds new Fi-

brotex. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʝʨʞʘʪʴ ʜʦ 99,3% ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ. ʅʘʭʦʜʷʱʠʝ-
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ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʧʦ 1 ɼʞ/ʩʤ
2
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This article provides an overview of animal epizootiology of cryptosporidiosis in the Republic of Mordovia. To be con-

sidered the factors influencing the distribution, as well as ways of disinfecting. 

The key words: cryptosporidiosis, Republic of Mordovia, the oocysts. 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʩʝʨʜʮʘ ʠ ʣʝʛʢʠʭ Eptesicus serotinus Schreber, 1774. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ʩʝʨʜʮʘ ʠ ʣʝʛʢʠʭ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʙʦʣʴʰʝ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʮʝʣʦʤ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʢʦʢʨʳʣʳʝ, Eptesicus serotinus, ʩʝʨʜʮʝ, ʣʝʛʢʠʝ, ʤʦʨʬʦʣʦʛʠʷ  

 
ʄʦʨʬʦʣʦʛʠʷ ʯʘʩʪʦ ʦʪʨʘʞʘʝʪ  ʘʩʧʝʢʪʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʨʛʘʥʠʟʤʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ. ʇʦʵʪʦʤʫ, ʚ ʥʘʫʢʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ʵʢʦʤʦʨʬʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʣʦʞʝʥʠʠ, ʯʪʦ 
ʬʝʥʦʪʠʧ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʪʠʧʘ ʦʨʛʘʥʠʟʤ-ʩʨʝʜʘ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ  ʠ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʝ ʜʘʥʥʳʝ ʦ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʬʝʥʦʪʠʧʘ ʢ 
ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ [1, p. 130; 2, p. 372; 3, p. 1248]. ʇʦʩʣʝʜʥʷʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞ-
ʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʤʦʨʬʦʣʦʛʠʶ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʦʨʛʘʥʦʚ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʢʣʠʤʘʪʦʤ), ʩʪʨʫʢʪʫʨʦʡ ʘʨʝʘʣʘ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʠʪʘ-
ʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʚʠʜʘʤʠ.  

ʕʢʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʘʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ:  
- ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʝʡ ʠ ʘʨʝʘʣʦʤ ʯʝʨʝʟ ʦʮʝʥʢʫ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ [4, p. 602; 5, p. 72]; 
 - ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʬʝʥʦʪʠʧʝ [6, p. 35; 7, p. 25];  
- ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʢʦʨʨʝʣʷʮʠʶ ʬʝʥʦʪʠʧʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

[8, p. 1637]; 
- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʜʘʧʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ çʤʦʨʬʦʣʦʛʠʷ-ʨʝʩʫʨʩʳè [9, p. 189];  
- ʦʮʝʥʢʫ ʜʝʡʩʪʚʠʷ ʘʜʘʧʪʠʚʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʥʘ ʵʢʦʤʦʨʬʦʨʣʦʛʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ [10, p. 1429].  
ʃʝʪʫʯʠʝ ʤʳʰʠ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʡ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʢ ʩʚʦʙʦʜʥʦʤʫ ʥʘʩʪʦʷʱʝʤʫ ʧʦʣʝʪʫ.  ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʫ ʵʪʦʡ 
ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʤʳʰʮʳ [12, p. 960], ʙʦʣʴʰʠʝ ʨʘʟ-
ʤʝʨʳ ʩʝʨʜʮʘ ʠ ʣʝʛʢʠʭ [13, p. 248; 14, p. 52; 15, p. 3050], ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ 
ʚʟʤʘʭʦʚ ʢʨʳʣʴʝʚ [16, p. 35], ʚʳʩʦʢʠʡ ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʩʝʨʜʮʘ [15, p. 3052, 17, p. 30], ʙʦʣʴʰʦʡ ʢʘʧʠʣ-
ʣʷʨʥʘʷ ʧʣʦʱʘʜʴ [12, p. 963] ʠ ʬʠʟʠʯʝʩʢʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ [18, p. 8]. ʅʦ ʚʩʝ ʚʠʜʳ 
ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ ʚʦʧʨʦʩʘ.   

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʠʪʴ ʯʝʨʪʳ ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʣʝʪʫ ʚ ʤʦʨʬʦʣʦʛʠʠ ʩʝʨʜʮʘ ʠ ʣʝʛʢʠʭ ʫ 
ʧʦʟʜʥʝʛʦ ʢʦʞʘʥʘ (Eptesicus serotinus Schreber, 1774). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʰʠʨʷʶʪ ʠ ʜʦʧʦʣ-
ʥʷʶʪ ʩʚʝʜʝʥʠʷ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʧʦʟʜʥʠʡ ʢʦʞʘʥ (Eptesicus serotinus Schreber, 

1774) - ʙʦʣʴʰʘʷ ʣʝʪʫʯʘʷ ʤʳʰʴ ʩ ʰʠʨʦʢʦʡ ʤʦʨʜʦʯʢʦʡ. ɽʸ ʜʣʠʥʥʳʡ ʤʝʭ ʨʘʟʣʠʯʥʦ ʦʢʨʘʰʝʥ, ʦʙʳʯʥʦ ʦʪ 
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ʩʨʝʜʥʠʭ ʦʪʪʝʥʢʦʚ ʜʦ ʪʝʤʥʦ-ʙʫʨʦʛʦ, ʥʘ ʙʨʶʭʝ ï ʦʪ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʭ ʜʦ ʯʠʩʪʦ ʙʝʣʳʭ. ʄʦʨʜʘ ʦʙʳʯʥʦ 
ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʘʷ, ʫʰʠ ʩʨʝʜʥʝʡ ʜʣʠʥʳ. ʄʝʩʪʦʦʙʠʪʘʥʠʷ ʚʢʣʶʯʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ-
ʥʝʝʚʨʦʧʝʡʩʢʠʭ ʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʥʪʨʦʧʦʛʝʥʥʳʭ [19, p. 282]. ʉʦ-
ʛʣʘʩʥʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [20, ʩ. 172; 21, ʩ. 16-17], ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʚʳʜʝʣʝʥʠʠ ʵʢʦʣʦʛʦ-
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʠ ʫʯʠʪʳʚʘʶʱʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ, 
ʧʦʟʜʥʠʡ ʢʦʞʘʥ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ çʚʦʟʜʫʰʥʳʭ ʦʭʦʪʥʠʢʦʚ ʧʝʨʝʩʝʯʝʥʥʳʭ (ʟʘʰʫʤʣʝʥʥʳʭ) ʧʨʦ-
ʩʪʨʘʥʩʪʚè. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʧʨʦʧʦʨʮʠʷʤʠ ʢʨʳʣʘ, ʥʝ ʫʜʣʠʥʝʥʥʦʡ 
ʫʰʥʦʡ ʨʘʢʦʚʠʥʦʡ. ʀʤʝʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦʤʫ ʧʦʣʝʪʫ, ʩʦ ʩʥʠʞʝʥʥʦʡ ʤʘʥʝʚʨʝʥʥʦ-
ʩʪʴʶ. ʏʝʣʶʩʪʥʦʡ ʘʧʧʘʨʘʪ ʨʘʩʩʯʠʪʘʥ ʥʘ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʞʝʨʪʚʳ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʘʢʪʠʢʘ ʦʭʦʪʳ ï ʵʪʦ 
ʢʦʨʤʦʜʦʙʳʚʘʥʠʝ ʥʘʜ ʦʪʢʨʳʪʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ ʤʝʞʜʫ ʜʝʨʝʚʴʝʚ ʠʣʠ ʥʘʜ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦ-
ʜʦʝʤʦʚ [20, ʩ. 172; 21, ʩ. 16-17]. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʝʨʜʮʝ ʠ ʣʝʛʢʠʝ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʧʦʟʜʥʝʛʦ ʢʦʞʘʥʘ. ʉʦʛʣʘʩ-
ʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʤʝʪʦʜʘʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʙʠʦʣʦʛʠʠ [22, ʩ. 18; 23, ʩ. 151; 24, ʩ. 25] 
ʥʘʤʠ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʪʨʠ ʦʩʦʙʠ ʜʘʥʥʦʛʦ ʚʠʜʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʣʥʦʝ ʤʘʢʨʦ-
ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʝʨʜʮʘ ʠ ʣʝʛʢʠʭ.  

ʀʟʚʣʝʯʝʥʥʦʝ ʩʝʨʜʮʝ ʦʩʚʦʙʦʞʜʘʣʦʩʴ ʦʪ ʩʛʫʩʪʢʦʚ ʢʨʦʚʠ ʠ ʚʟʚʝʰʠʚʘʣʦʩʴ. ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ 
ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʝʩʘʭ ɺʃʂʊ-500ʄ. ʇʦʩʣʝ ʚʟʚʝʰʠʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝʥʠʝ ʜʣʠ-
ʥʳ ʩʝʨʜʮʘ (ʦʪ ʤʝʩʪʘ ʦʪʭʦʞʜʝʥʠʷ ʘʦʨʪʳ ʜʦ ʚʝʨʭʫʰʢʠ), ʰʠʨʠʥʳ (ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʦʢʦʚʳʤʠ ʧʦʚʝʨʭ-
ʥʦʩʪʷʤʠ ʩʝʨʜʮʘ ʥʘ ʫʨʦʚʥʝ ʦʩʥʦʚʘʥʠʡ ʞʝʣʫʜʦʯʢʦʚ) ʠ ʪʦʣʱʠʥʳ ʩʝʨʜʮʘ (ʥʘʠʙʦʣʴʰʠʡ ʧʝʨʝʜʥʝʟʘʜʥʠʡ 
ʨʘʟʤʝʨ, ʦʙʳʯʥʦ ʥʘ ʫʨʦʚʥʝ ʦʩʥʦʚʘʥʠʷ ʞʝʣʫʜʦʯʢʦʚ) [25, ʩ. 304]. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʦʧʨʝʜʝʣʷʣʘʩʴ ʬʦʨʤʘ ʩʝʨʜʮʘ ʤʝʪʦʜʦʤ ʚʠʟʠʦʛʨʘʬʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʥʜʝʢʩʘ [26, ʩ. 32]: 

 
ɽʩʣʠ ʠʥʜʝʢʩ ʙʳʣ ʜʦ 65%, ʪʦ ʬʦʨʤʫ ʩʝʨʜʮʘ ʩʯʠʪʘʣʠ ʢʦʥʫʩʦʚʠʜʥʦʡ, ʦʪ 65% ʜʦ 75% - ʵʣʣʠʧʩʦ-

ʚʠʜʥʦʡ, ʠ ʙʦʣʝʝ 75% - ʰʘʨʦʚʠʜʥʦʡ. 
ʆʙʲʝʤ ʣʝʛʢʠʭ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʨʝʥʪʛʝʥʦʚʩʢʠʤ ʩʥʠʤʢʘʤ, ʧʦ ʬʦʨʤʫʣʝ  ʧʨʝʜʣʦʞʝʥʥʦʡ ʂʝʥʝʣʩʦʤ 

(Canals) [27, p. 44]: 

ʛʜʝ 

VL ï ʦʙʲʝʤ ʣʝʛʢʠʭ (ʩʤ
3
); 

W- ʜʣʠʥʘ ʨʝʙʝʨʥʦ-ʜʠʘʬʨʘʛʤʘʣʴʥʦʛʦ ʩʠʥʫʩʘ (ʩʤ);  
H1, H2 ï ʜʣʠʥʘ ʣʝʚʦʛʦ/ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ (ʩʤ); 
w1, w2 ï ʰʠʨʠʥʘ ʣʝʚʦʛʦ/ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ (ʩʤ). 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ʉʝʨʜʮʝ ʧʦʟʜʥʝʛʦ ʢʦʞʘʥʘ ʠʤʝʝʪ ʚʳʪʷʥʫʪʦ-ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ. ʈʘʩʯʝʪ ʠʥʜʝʢʩʘ ʩʝʨʜʮʘ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʥ ʠʤʝʝʪ ʵʣʣʠʧʩʦʚʠʜʥʳʡ ʪʠʧ. ʋʰʢʠ ʨʘʟʚʠʪʳ ʭʦʨʦʰʦ. ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʩʝʨʜʮʘ 
ʩʦʩʪʘʚʣʷʝʪ 0,326Ñ0,092 ʛ. ʇʨʠ ʘʥʘʣʠʟʝ ʤʦʨʬʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʨʜʮʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 
ʯʪʦ ʫ ʧʦʟʜʥʝʛʦ ʢʦʞʘʥʘ ʧʨʘʚʳʡ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʡ ʢʣʘʧʘʥ ʠʤʝʝʪ ʜʚʝ ʩʪʚʦʨʢʠ, ʘ ʫ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ 
ʜʘʥʥʳʡ ʢʣʘʧʘʥ - ʪʨʝʭʩʪʚʦʨʯʘʪʳʡ. ʈʝʣʴʝʬ ʩʝʨʜʮʘ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ. 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ʩʝʨʜʮʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 1,41% ʦʪ ʤʘʩʩʳ ʪʝʣʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 
ʚʳʰʝ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ 0,6% ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʵʪʦʡ ʚʝʩʦʚʦʡ ʢʘʪʝʛʦʨʠʠ [5, p. 259]. 
ʈʘʩʩʯʠʪʘʥʥʳʡ ʦʙʲʝʤ ʣʝʛʢʠʭ ʧʦʟʜʥʝʛʦ ʢʦʞʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,476Ñ0,094 ʩʤ

3
. ʕʪʦ ʪʘʢʞʝ ʚʳʰʝ ʩʨʝʜʥʝʡ 

ʚʝʣʠʯʠʥʳ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʥʝʣʝʪʘʶʱʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʵʪʦʡ ʚʝʩʦʚʦʡ ʢʘʪʝʛʦʨʠʠ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʦʟʜʥʝʛʦ ʢʦʞʘʥʘ (Eptesicus serotinus Schreber, 1774) ʠʤʝʶʪʩʷ ʘʜʘʧʪʘʮʠʠ ʢ 

ʧʦʣʝʪʫ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʫʚʝʣʠʯʝʥʥʳʭ ʨʘʟʤʝʨʝ ʩʝʨʜʮʘ ʠ ʦʙʲʝʤʝ ʣʝʛʢʠʭ. ʊʘʢʠʝ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʥʝʦʙʭʦʜʠʤʳʤ ʢʠʩʣʦʨʦʜʦʤ, 
ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʦʤ ʚʦʟʨʘʩʪʘʝʪ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ.    

 
The paper presents the data of the heart and lungs morphology of Eptesicus serotinus Schreber, 1774. The research in-
dicated that in connection with habit of life the relative size of the heart and lungs is much more than the average size 
for mammals in general. 
The key words: bats, Eptesicus serotinus, heart, lungs, morphology 
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ʅʆɺʆʆɹʈɸɿʆɺɸʅʀʗʄʀ ɾʀʊɽʃɽʁ ɻʆʈʆɼɸ ɹʈʗʅʉʂɸ 

 
ʀ.ʀ. ɼʫʙʦʚʦʡ 

 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʛʦʨʦʜʝ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʙʨʘʟʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶ-
ʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɼʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʞʘʥ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʳʤʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʦʢʨʫʞʘʶʱʘʷ ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ, ʫʨʙʘʥʠʟʘʮʠʷ, ʦʙʨʘʟ ʞʠʟʥʠ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʘʩʝʣʝʥʠʷ ʈʌ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʛʦʨʦʜʘʭ, ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩ-

ʪʘʝʪ. ɺ ʫʩʣʦʚʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʥʘʩʝʣʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚ, ʰʠʨʦʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʦʚ ʦʙʦʩʪʨʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʚʷʟʠ ʩ ʝʝ ʠʥʪʝʥʩʠʚʥʦʡ 
ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʧʝʨʝʤʝʥʘʤʠ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ ʛʦʨʦʞʘʥ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʪʨʘʚʤʳ ʠ ʦʪʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʩʤʝʨʪʝʡ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ. ʇʦ ʜʘʥʥʳʤ ʉʪʘ-

ʨʦʜʫʙʦʚʘ ɺ.ʀ ʠ ʩʦʘʚʪʦʨʦʚ, 2006, ʚ ʈʌ ʚʳʜʝʣʷʝʪʩʷ 10 ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʦʙʱʝʡ ʩʤʝʨʪʥʦʩʪʠ 
ʥʘʩʝʣʝʥʠʷ (11). ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʘʞʥʳʤʠ ʩʨʝʜʠ ʥʠʭ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʨʦʩʪʘ ʵʪʠʭ ʧʘʪʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʥʝʛʘʪʠʚʥʳʝ ʧʝʨʝʤʝʥʳ ʚ 

ʦʙʨʘʟʝ ʞʠʟʥʠ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʡ.  
ʆʙʦʟʥʘʯʝʥʥʳʝ ʚʳʰʝ ʧʨʦʙʣʝʤʳ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʝʨʦʧʨʠ-

ʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʦʩʪʨʘʜʘʚʰʠʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ. ʂʘʢ ʠʟʚʝʩʪʥʦ ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦʜʚʝʨʛʣʘʩʴ ʪʝʭʥʦʛʝʥʥʦʤʫ ʨʘʜʠʦʘʢ-
ʪʠʚʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʚ 1986 ʛʦʜʫ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʦʩʪ-

ʯʝʨʥʦʙʳʣʴʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚ ʥʘʠʙʦʣʝʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʮʠʜʝʥʪʘ ʪʝʨʨʠʪʦʨʠʷʭ ʶʛʦ-ʟʘʧʘʜʥʳʭ 

ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʩ ʧʨʠʩʪʘʣʴʥʳʤ ʘʢʮʝʥʪʦʤ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʞʠʪʝʣʝʡ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʪʦʞʝ ʚʨʝʤʷ 
ʥʘ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʷ ʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ, ʫʨʦʚʝʥʴ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʠʞʝ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʠʟʚʝʩʪʥʫʶʧʦʣʠʦʵʪʠʦʣʦʛʠʯʥʦʩʪʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʦʨʠʝʥʪʠʨʦ-

ʚʦʯʥʳʡ ʚʢʣʘʜ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʘʢʘ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʮʝʥʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʙʨʘʟ ʞʠʟʥʠ ï 45%, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ï 19%, ʛʝʥʝ-

ʪʠʯʝʩʢʠʡ ʨʠʩʢ ï 26%, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ï 10% (6). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠʟ ʩʬʝʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʢʘʟʳʚʘʶʪ ʘʙʩʦʣʶʪʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʥʢʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʳ ʛʦʨʦʜʘ, ʦʙʨʘʟʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʝʨʦʷʪ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚ-
ʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ ʨʘʢʘ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʨʘʙʦʪʝ ʧʦʩʣʫʞʠʣʠ ʤʘʪʝʨʠʘʣʳ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʛʦʨʦʜʝ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦ-
ʞʘʥ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʩʥʦʚʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ ʚ ʥʘʯʘʣʝ 21 ʚʝʢʘ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝ-

ʪʠʨʦʚʘʥʠʷ ʛʦʨʦʞʘʥ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʮʝʣʦʤ ʛʦʨʦʜʩʢʘʷ ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʨʦʰʠʤʠ ʢʣʠʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ 
ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʨʝʥʥʳʡ ʜʠʩʙʘʣʘʥʩ ʦʪʜʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥ-

ʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  

ɺ ʩʠʣʫ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʘʢʪʠʚʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʝ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝ-
ʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘʩʝʣʝʥʠʝʤ. ʇʠʪʴʝʚʘʷ ʚʦʜʘ, ʧʦʜʘʚʘʝʤʘʷ ʥʘʩʝʣʝʥʠʶ, ʩʪʨʘʜʘʝʪ ʠʟ-ʟʘ ʚʳ-

ʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʞʝʣʝʟʘ ʠ ʧʦʚʳʰʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ. ɺ ʮʝʣʦʤ ʜʦ 18,6% ʧʨʦʙ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ɻʆʉʊʫ N 2.1.4.559-96 ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʜʦ 6,2%-ʧʦ ʩʘʥʠʪʘʨʥʦ-
ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʘʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴ-

ʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʪʨʝʟʢʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʜʫʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʳ. ʅʘ 2009 ʛʦʜ ʧʦʢʘʟʘʪʝʣʴ ʵʤʠʩʩʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʘʪʤʦʩʬʝʨʫ ʟʘ ʩʯʝʪ ʨʘʙʦʪʳ ʪʦʣʴʢʦ ʧʨʦʤʳʰ-



70 ɺʝʩʪʥʠʢ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4(2012) 

7
0 

ɺ
ʝ
ʩ
ʪ
ʥ
ʠ
ʢ
 
ɹ
ʨ
ʷ
ʥ
ʩ
ʢ
ʦ
ʛ
ʦ
 
ʛ
ʦ
ʩ
ʫ
ʜ
ʘ
ʨ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
 
ʫ
ʥ
ʠ
ʚ
ʝ
ʨ
ʩ
ʠ
ʪ
ʝ
ʪ
ʘ
 
ˉ
4
(
2
0
1

1
) 

 

ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʦʩʪʘʚʠʣ 14,39 ʢʛ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʵʪʦʡ ʥʘʛʨʫʟʢʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʪʘʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʘʢ ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʦʢʩʠʜʳ ʘʟʦʪʘ, ʜʠʦʢʩʠʜʳ ʩʝʨʳ, ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʘʤʤʠʘʢ, ʬʦʨʤʘʣʴʜʝʛʠʜ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʝʚʳʰʝ-

ʥʠʠ ʇɼʂ ʟʘ ʩʯʝʪ ʨʘʙʦʪʳ ʧʝʨʝʜʚʠʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, 
ʘʢʨʦʣʝʠʥʘ, 1,3-ʙʫʪʘʜʠʝʥʘ. ʆʙʲʝʤʳ ʩʙʨʘʩʳʚʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʛʦʨʦʜʘ 

ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʠʞʝ ʚʳʧʫʩʢʦʚ ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʠʥʛʨʝʜʠʝʥʪʘʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

3 ʜʦ 5 ʇɼʂ, ʘ ʧʦ ʘʟʦʪʫ ʘʤʤʦʥʠʡʥʦʤʫ ʜʦ 14 ʇɼʂ(2). ʇʦʩʪʫʧʘʶʱʠʝ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʨʛʘʥʠʯʝʩʢʠʝ 
ʟʘʛʨʷʟʥʠʪʝʣʠ ʧʨʠʚʦʜʷʪ ʢ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜʳ. ʆʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʧʦʯʚ ʚ 

ʛʦʨʦʜʝ ʚʳʩʪʫʧʘʶʪ ʦʪʜʝʣʴʥʳʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ: ʩʚʠʥʝʮ, ʢʘʜʤʠʡ, ʤʝʜʴ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ. 

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ɺʆɿ ʩʝʤʴ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠʟ ʩʬʝʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʦʢʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʦʩʥʦʚʥʳʭ ʙʦʣʝʟʥʝʡ ʯʝ-

ʣʦʚʝʢʘ (4). ʉ ʨʷʜʦʤ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʨʷʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʯʘʩʪʦʪʳ ʨʘʢʘ 

ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʢʘ ʷʚʣʷʝʪʩʷ ʢʫʨʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʚʳʙʦʨʢʠ 

ʛʦʨʦʞʘʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʧʦʩʪʦʷʥʥʳʤʠ ʢʫʨʠʣʴʱʠʢʘʤʠ 
ʷʚʣʷʶʪʩʷ 28,6% ʛʦʨʦʞʘʥ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʠ ʯʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙ-

ʣʝʥʠʝ ʘʣʢʦʛʦʣʷ. 26,1% ʦʧʨʦʰʝʥʥʳʭ ʚʟʨʦʩʣʳʭ ʛʦʨʦʞʘʥ ʫʧʦʪʨʝʙʣʷʶʪ ʘʣʢʦʛʦʣʴ ʝʞʝʜʥʝʚʥʦ. ɻʠʧʦʜʠʥʘ-

ʤʠʷ ʚʳʷʚʣʝʥʘ ʩʨʝʜʠ 48,7% ʨʝʩʧʦʥʜʝʥʪʦʚ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʨʝʜʠ ʛʦʨʦʞʘʥ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ 
ʩ ʛʠʧʦʜʠʥʘʤʠʝʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ï ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ. ʆʥ ʦʪʤʝʯʝʥ ʫ 29,1% ʚʟʨʦʩʣʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ 

(5). ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʤ ʚʣʠʷʥʠʠ ʬʘʢʪʦʨʦʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʥʢʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɺʝʜʴ ʚ ʩʨʝʜʝ ʛʦʨʦʜʘ 
ʚʳʷʚʣʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʦʪʥʝʩʝʥʥʳʝ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʢʘ ʢ 

ʢʘʥʮʝʨʦʛʝʥʥʳʤ, ʘ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ ʛʦʨʦʞʘʥ ʠʤʝʶʪ ʤʝʩʪʦ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʫ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʳ ʧʨʷʤʳʝ 

ʩʚʷʟʠ ʩ ʦʪʜʝʣʴʥʳʤʠ ʬʦʨʤʘʤʠ ʨʘʢʘ (7). 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʜʠʥʘʤʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʪʝʣʝʡ ʛʦ-
ʨʦʜʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʩʥʦʚʥʳʤʠ ʣʦʢʘʣʠʟʘʮʠʷʤʠ (ʨʠʩʫʥʦʢ 1). 

ʈʠʩʫʥʦʢ 1. 

 
ʀʟ ʨʠʩʫʥʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦ-

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʚʳʰʝ, ʯʝʤ ʚ ʮʝʣʦʤ ʧʦ ʦʙʣʘʩʪʠ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʠ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʞʘʥ ʦʧʝʨʝʞʘʶʪ ʧʦʢʘʟʘʪʝʣʠ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʚ 

ʮʝʣʦʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 137, 6 ʠ 114,5%. ʉʨʘʚʥʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʨʦʚʝʥʴ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʞʘʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʧʨʝʚʳʰʘʝʪ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 1/3 ʧʦʢʘʟʘʪʝʣʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʈʌ ʚ ʮʝʣʦʤ. 

ʀʝʨʘʨʭʠʷ ʨʘʢʘ ʦʩʥʦʚʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ ʩʨʝʜʠ ʛʦʨʦʞʘʥ ʙʝʟ ʫʯʝʪʘ ʧʦʣʦʚʦʛʦ ʧʨʠʟʥʘʢʘ ʠʜʝʥʪʠʯʥʘ 
ʩʪʨʫʢʪʫʨʝ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʦʙʣʘʩʪʠ. ʇʝʨʚʦʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʧʫʭʦʣʠ ʢʦʞʠ, 

ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʪʨʘʭʝʠ ʠ ʙʨʦʥʭʦʚ ʠ ʟʘʤʳʢʘʝʪ ʨʷʜ ʨʘʢ ʞʝʣʫʜʢʘ. ʅʘ 

ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʞʘʥ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦ-

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 2. 

 
ʀʟ ʨʠʩʫʥʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʞʘʥ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʠʩʪʝʤʳ ʜʳʭʘ-

ʥʠʷ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʩ ʦʙʣʘʩʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʆʜʥʘʢʦ ʦʥ ʥʘ 12,4% ʚʳ-

ʰʝ ʧʦʢʘʟʘʪʝʣʷ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʚ ʈʌ ʚ ʮʝʣʦʤ. 
ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʨʘʢʦʤ 

ʞʝʣʫʜʢʘ. 

ʈʠʩʫʥʦʢ 3. 

 
ʀʟ ʨʠʩʫʥʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʠ ʦʙʣʘʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʘʥʘʣʠʟʠʨʫ-

ʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʦʥʘ ʚʳʰʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʪʨʝʪʴ 

ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚ 2009 ʛʦʜʫ ʚ ʈʌ ʚ ʮʝʣʦʤ. 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʞʘʥ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʦʞʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʢʘʢ ʚ ʦʙʣʘʩʪʠ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʦʤ.  
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠʟ ʩʬʝʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʛʦʨʦ-

ʞʘʥ ʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʷ-

ʞʝʥʥʦʡ ʦʥʢʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʛʦʨʦʜʝ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʞʘʥ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʤʠ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʛʦʨʦʞʘʥ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʘʚʣʷʪʴ ʫʩʠʣʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦ-

ʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʦʟʜʦʨʦʚʣʝ-
ʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ. 

 
Data about a condition of surrounding environment in a city, features of a way of life of townspeople is presented. Risk 

factors of malignant new growths in sphere of a way of life and a condition of surrounding environment are considered. 

The comparative data about disease of townspeople of malignant new growths as a whole and separate by the most 
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widespread ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ forms is shown.  

The key words: the risk factors, surrounding environment, an urbanization, a way of life, malignant new growths. 
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ʄ.ʉ. ɼʶʤʠʥ, ɺ.ɺ. ʇʨʦʥʠʥ, ɼ.ʉ. ɻʨʠʰʠʥʘ, ʃ.ɺ. ʌʨʦʣʦʚʘ  

 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʠʰʝʯʥʠʢʘ ʛʫʩʝʡ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 3, 30, 60, 

90, 120, 150, 180, 210 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ. ʀʟʫʯʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʦʩʪʘ ʜʣʠʥʳ ʢʠʰʝʯʥʠʢʘ ʢ ʠʭ ʞʠʚʦʡ ʤʘʩʩʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʫʩʠ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʠʰʝʯʥʠʢ 

 

ɺʚʝʜʝʥʠʝ 
ɻʫʩʝʚʦʜʩʪʚʦ ʦʜʥʘ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʨʘʩʣʝʡ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʦʚʳʰʘ-

ʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʨʘʮʠʦʥʝ ʤʘʣʦʮʝʥʥʳʭ ʢʦʨʤʦʚ, ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʢʦʨʥʝʧʣʦʜʦʚ ʠ ʜʘʞʝ 

ʩʝʥʘ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʝʜʝʥʠʷ ʛʫʩʝʡ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʠʤʝʶʪʩʷ ʦʟʝʨʘ, ʧʨʫʜʳ, ʤʘʣʦʮʝʥʥʳʝ ʧʘʩʪ-

ʙʠʱʘ ʠ ʥʝʫʜʦʙʴʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ. ɻʫʩʝʡ ʦʪ-
ʣʠʯʘʝʪ ʚʳʩʦʢʘʷ ʵʥʝʨʛʠʷ ʨʦʩʪʘ, ʞʠʚʘʷ ʤʘʩʩʘ ʚ ʪʨʝʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ, ʤʦ-
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ʞʝʪ ʜʦʩʪʠʛʘʪʴ ʧʷʪʠ ʢʠʣʦʛʨʘʤʤ ʠ ʚʳʰʝ ʧʨʠ ʭʦʨʦʰʝʡ ʦʢʫʧʘʝʤʦʩʪʠ ʢʦʨʤʘ. ʆʪ ʛʫʩʝʡ ʧʦʣʫʯʘʶʪ ʥʝ ʪʦʣʴ-

ʢʦ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʝ ʤʷʩʦ, ʥʦ ʠ ʮʝʥʥʳʡ ʣʝʛʢʦʧʣʘʚʢʠʡ ʞʠʨ, ʷʚʣʷʶʱʠʡʩʷ ʩʳʨʴʝʤ ʜʣʷ ʢʦʩʤʝʪʠʯʝʩʢʦʡ 

ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɻʫʩʠʥʳʝ ʧʫʭ ʠ ʧʝʨʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʠʟʥʦʩʦʫʩʪʦʡ-

ʯʠʚʦʩʪʴʶ, ʫʧʨʫʛʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴʶ ʠ ʪʝʧʣʦʧʨʦʚʦʜʠʤʦʩʪʴʶ. ʉʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ 
ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʣʥʦʮʝʥʥʦʤ ʢʦʨʤʣʝʥʠʠ ʠ ʩʙʝʨʝʞʝʥʠʠ ʩ 

ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʦʡ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʠ ʠʭ ʩʠʩʪʝʤ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʫʯʘʩʪ-

ʚʫʶʱʝʡ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ. 
ʄʦʨʬʦʣʦʛʠʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʧʦʩʚʷʱʝʥʦ ʤʥʦʛʦ ʨʘʙʦʪ [1, 2, 3], 

ʦʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ ʦʩʪʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʷ ʢʠʰʝʯʥʠʢʘ ʛʫʩʝʡ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚ 

ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʢʠʰʝʯʥʠʢ ʛʫʩʝʡ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 3, 

30, 60, 90, 120, 150, 180, 210 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ, ʧʦʣʫʯʝʥʳ ʠʟ ʛʫʩʝʬʝʨʤʳ ɻʅʋ ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʅʀʀ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ ʠʥʚʘʟʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʇʦʩʣʝ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʛʫʩʝʡ, ʧʨʦʚʦʜʠʣʠ ʫʙʦʡ, ʠʟʚʣʝʢʘʣʠ ʢʠʰʝʯʥʠʢ, ʦʩʚʦʙʦʞʜʘʣʠ ʝʛʦ ʦʪ ʩʦʜʝʨ-

ʞʠʤʦʛʦ, ʦʧʨʝʜʝʣʷʣʠ ʝʛʦ ʤʘʩʩʫ ʥʘ ʚʝʩʘʭ ɺʃʂ 500 ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʛ ʠ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʩ ʧʦʤʦʱʴʶ 

ʣʠʥʝʡʢʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʩʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ 
ʤʘʩʩʳ ʪʝʣʘ, ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʢʠʰʝʯʥʠʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʞʠʚʘʷ ʤʘʩʩʘ ʛʫʩʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʩ 3 ʜʦ 30 ʩʫʪʦʯʥʦʛʦ ʠ ʩ 30 ʜʦ 60 ʩʫ-

ʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʨʦʩʪʘ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 11,8 ʠ 2,18 (ʈʠʩ. 1). ʀʥʪʝʥʩʠʚʥʦʩʪʴ 
ʨʦʩʪʘ ʤʘʩʩʳ ʢʠʰʝʯʥʠʢʘ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʝʨʠʦʜ ʩ 3 ʜʦ 30 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ 34,2, ʢ 60 ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʩʥʠʞʘʝʪʩʷ ʜʦ 1,17 ʠ ʚ ʦʩʪʘʣʴʥʳʝ ʠʟʫʯʘʝʤʳʝ ʚʦʟ-

ʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʚ ʧʨʝʜʝʣʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ɿʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʜʣʠʥʳ ʢʠʰʝʯʥʠʢʘ ʛʫʩʝʡ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦ-

ʨʦʜʳ ʘʥʘʣʦʛʠʯʥʘ ʪʘʢʦʚʦʡ ʠʭ ʞʠʚʦʡ ʤʘʩʩʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ, ʚ ʧʝʨʠʦʜ ʩ 3 ʜʦ 30 ʩʫʪʦʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ï 10,12 ʠ ʚ ʧʝʨʠʦʜ ʩ 30 ʜʦ 60 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 2,03. 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ, ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʢʠʰʝʯʥʠʢʘ ʛʫʩʝʡ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ 

ʧʦʜʯʠʥʷʝʪʩʷ ʦʙʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ï ʫʚʝʣʠʯʝʥʠʶ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʤʝʥʴ-

ʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʩ ʚʦʟʨʘʩʪʦʤ.  

ʅʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ, ʤʘʩʩʘ ʠ ʜʣʠʥʘ ʢʠʰʝʯʥʠʢʘ ʦʪʤʝʯʝʥʳ 
ʚ ʧʝʨʠʦʜ ʩ 3 ʜʦ 30 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʤʘʩʩʳ ʢʠʰʝʯʥʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦ-

ʜʠʪ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ ʪʝʣʘ ʠ ʜʣʠʥʳ ʢʠʰʝʯʥʠʢʘ.  

 
ʈʠʩ 1. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ, ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʢʠʰʝʯʥʠʢʘ ʛʫʩʝʡ ʧʝʨʝʷʩ-

ʣʘʚʢʦʡ ʧʦʨʦʜʳ ʩ ʚʦʟʨʘʩʪʦʤ. 

 
The paper presentsthe results of studiesof the intestineof geesePereiaslav breedat age 3, 30, 60, 90,120, 150, 180, 

210dailyages.Studied thepattern of growth inlengthof the intestineto theirlive weight. 
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ʆ.ʀ. ɽʚʩʪʠʛʥʝʝʚ, ʇ.ɺ. ɺʦʝʚʦʜʠʥ 
 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʡ ʚ ʩʦʩʥʷʢʝ-ʟʝʣʝʥʦʤʦʰʥʠʢʝ ʥʘ ʨʘʟʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʛʦ ʣʝʩʘ (ʍʐʃ). ʍʐʃ ï ʠʩʪʦʯʥʠʢ ʜʠʘʩʧʦʨ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʤʦʨʘʣʴʥʳʭ ʠ ʙʦʨʝʘʣʴʥʳʭ 

ʚʠʜʦʚ ʚ ʩʦʩʥʷʢʝ, ʚ ʢʦʪʦʨʦʤ ʙʳʣ ʥʠʟʦʚʦʡ ʧʦʞʘʨ 20 ʣʝʪ ʥʘʟʘʜ. ʏʝʤ ʜʘʣʴʰʝ ʫʯʘʩʪʢʠ ʩʦʩʥʷʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪ 

ʍʐʃ, ʪʝʤ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʥʝʤʦʨʘʣʴʥʳʭ ʠ ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʜʠʘʩʧʦʨʳ ʵʪʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʩʦʩʥʦʚʳʝ ʣʝʩʘ, ʜʝʤʫʪʘʮʠʠ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

 
ʉʦʩʥʷʢʠ-ʟʝʣʝʥʦʤʦʰʥʠʢʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʙʳʯʥʦ ʥʘ ʤʝʩʪʝ ʩʦʦʙʱʝʩʪʚ ʟʦʥʘʣʴʥʦʛʦ ʪʠʧʘ, ʢʦʪʦ-

ʨʳʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʦʡʜʝʥʳ ʚʝʨʭʦʚʳʤʠ ʠ ʥʠʟʦʚʳʤʠ ʧʦʞʘʨʘʤʠ [2]. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʙʝʜʥʝʥʥʳʤ ʚʠ-

ʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʨʘʩʪʝʥʠʡ. ɺ ʧʦʜʟʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʞʘʨʦʚ ʚ 
ʩʦʩʥʷʢʠ ʥʘʯʠʥʘʶʪ ʚʥʝʜʨʷʪʴʩʷ ʥʝʤʦʨʘʣʴʥʳʝ ʠ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ ʠʟ ʙʣʠʞʘʡʰʠʭ ʩʦʦʙʱʝʩʪʚ [1]. ʎʝʣʴ 

ʩʪʘʪʴʠ ï ʚʳʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚ ʩʦʩʥʷʢʘʭ-ʟʝʣʝʥʦʤʦʰʥʠʢʘʭ ʥʘ ʨʘʟ-

ʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʛʦ ʣʝʩʘ. 

ʈʘʡʦʥ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʅʝʨʫʩʩʦ-ɼʝʩʥʷʥʩʢʦʤ ʧʦʣʝʩʴʝ, ʢʦ-
ʪʦʨʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʇʦʣʝʩʩʢʦʡ ʧʦʜʧʨʦʚʠʥʮʠʠ ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʡ ʧʨʦʚʠʥʮʠʠ [5]. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠʟʫʯʘʣʠ ʥʘ ʧʨʠʤʝʨʝ 70-ʣʝʪʥʝʛʦ ʩʦʩʥʷʢʘ-ʟʝʣʝʥʦʤʦʰʥʠʢʘ, ʚ ʢʦʪʦʨʦʤ 

ʧʦʩʣʝʜʥʠʡ ʥʠʟʦʚʦʡ ʧʦʞʘʨ ʙʳʣ 20 ʣʝʪ ʥʘʟʘʜ. ʉʦʩʥʷʢ ʧʨʠʤʳʢʘʝʪ ʢ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤʫ ʣʝʩʫ ï 
ʠʩʪʦʯʥʠʢʫ ʜʠʘʩʧʦʨ ʥʝʤʦʨʘʣʴʥʳʭ ʠ ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʧʣʦʱʘʜʢʠ (ʧʦ 100 ʤ

2
) 

ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʩʦʩʥʷʢʝ ʚ 10-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ ʨʘʟʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʛʦ 

ʣʝʩʘ (ʍʐʃ): 500, 300, 200, 100 ʠ 50 ʤ. ʀʭ ʦʧʠʩʳʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɾ. ɹʨʘʫʥ-ɹʣʘʥʢʝ [3]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʩʥʷʢ-ʟʝʣʝʥʦʤʦʰʥʠʢ ʥʘ ʫʜʘʣʝʥʠʠ 500 ʤ ʦʪ ʍʐʃ. ʏʘʩʪʳʝ ʥʠʟʦ-

ʚʳʝ ʧʦʞʘʨʳ ʧʨʠʚʝʣʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ. ɺʠʜʦʚʘʷ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ: ʥʘ 100 ʤ
2
 ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ 14 ʚʠʜʦʚ ʩʦ-

ʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʉʦʦʙʱʝʩʪʚʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʦʨʝʘʣʴʥʳʤʠ ʚʠʜʘʤʠ. ʀʟʚʝʩʪʥʦ, 
ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ ʦʪʣʠʯʘʝʪʩʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢ ʙʝʜʥʳʤ ʧʦʯʚʘʤ [6]. ɼʨʝʚʦʩʪʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʦʩʥʦʡ, ʧʦʜʨʦʩʪ ʜʝʨʝʚʴʝʚ ï ʨʝʜʢʠʤʠ ʠʤʤʘʪʫʨʥʳʤʠ ʦʩʦʙʷʤʠ ʜʫʙʘ, ʝʣʠ, 

ʨʷʙʠʥʳ ʠ ʙʝʨʝʟʳ, ʘ ʢʫʩʪʘʨʥʠʢʠ ï ʢʨʫʰʠʥʦʡ. ʕʪʠ ʚʠʜʳ ï ʦʣʠʛʦʪʨʦʬʳ ʩʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʍʐʃ 
[4]. ʅʘ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʟʘʥʝʩʪʠ ʩʝʤʝʥʘ ʠʟ 

ʍʐʃ. ʊʘʢʠʤʠ ʞʠʚʦʪʥʳʤʠ ʤʦʛʣʠ ʙʳʪʴ ʚʠʜʳ ʩ ʙʦʣʴʰʠʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ: ʥʘʧʨʠʤʝʨ, 

ʛʣʫʭʘʨʴ, ʤʝʜʚʝʜʴ ʠ ʢʦʧʳʪʥʳʝ. ʇʦʜʨʦʩʪ ʜʫʙʘ ʠ ʙʝʨʝʟ ʩʦʭʨʘʥʠʣʩʷ ʚ ʩʦʦʙʱʝʩʪʚʝ, ʧʦʩʢʦʣʴʢʫ ʢʘʤʙʠʡ ʠʭ 
ʩʪʚʦʣʠʢʦʚ ʟʘʱʠʱʝʥ ʦʪ ʧʦʞʘʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʣʩʪʦʡ ʢʦʨʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʫʙ ʠ ʙʝʨʝʟʳ ʩʧʦʩʦʙʥʳ ʢ 

ʧʦʨʦʩʣʝʦʙʨʘʟʦʚʘʥʠʶ ʚ ʩʣʫʯʘʝ ʛʠʙʝʣʠ ʩʪʚʦʣʠʢʘ ʦʪ ʧʦʞʘʨʘ. ʇʦʨʦʩʣʝʦʙʨʘʟʦʚʘʥʠʝ ʦʪʤʝʯʝʥʦ ʫ ʢʨʫʰʠʥʳ 

ʠ ʨʷʙʠʥʳ. ɽʜʠʥʠʯʥʘʷ ʝʣʴ ʩʦʭʨʘʥʠʣʘʩʴ ʧʦ ʩʢʣʦʥʘʤ ʥʝʙʦʣʴʰʠʭ ʟʘʙʦʣʦʯʝʥʥʳʭ ʥʠʟʠʥ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘ-

ʶʪ ʩʝʤʝʥʘʤʠ ʦʢʨʫʞʘʶʱʠʝ ʫʯʘʩʪʢʠ. 
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ɺ ʷʨʫʩʝ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ ʩ ʙʦʣʴʰʠʤ ʧʦʩʪʦʷʥʩʪʚʦʤ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʠʜʦʚ: ʠʟ 

ʙʦʨʝʘʣʴʥʳʭ ʠ ʙʦʨʦʚʳʭ ï Festuca ovina, Melampyrum pratense, Pteridium aquilinum ʠ Vaccinium myrtil-

lus, ʠʟ ʥʝʤʦʨʘʣʴʥʳʭ ï ʪʦʣʴʢʦ Convallaria majalis, ʘ ʠʟ ʣʫʛʦʚʳʭ ï Calamagrostis epigeios ʠ Nardus stricta. 

ʕʪʠ ʨʘʩʪʝʥʠʷ ʦʪʥʦʩʷʪ ʢ ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʳʤ [7]. ʉʣʘʙʦ ʨʘʟʚʠʪʳʡ ʷʨʫʩ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʦʧʨʝʜʝʣʷʝʪ 
ʛʦʩʧʦʜʩʪʚʦ ʟʝʣʝʥʳʭ ʤʭʦʚ: Dicranum scoparium, Pleurozium schreberi, Polytrichum juniperinum. ʀʭ ʫʯʘ-

ʩʪʠʝ ʚ ʩʦʦʙʱʝʩʪʚʝ ʤʘʢʩʠʤʘʣʴʥʦ.  

ʉʦʩʥʷʢ-ʟʝʣʝʥʦʤʦʰʥʠʢ ʥʘ ʫʜʘʣʝʥʠʠ 300 ʤ ʦʪ ʍʐʃ. ʗʨʫʩ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʧʦʜʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʭʦ-
ʨʦʰʦ ʚʳʨʘʞʝʥ, ʝʛʦ ʩʦʤʢʥʫʪʦʩʪʴ ï 0,3. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʵʪʦʡ ʯʘʩʪʠ ʩʦʩʥʷʢʘ ʧʦʜʨʦʩʪ ʜʫʙʘ ʠ ʨʷʙʠ-

ʥʳ ʧʦʷʚʠʣʩʷ ʨʘʥʴʰʝ. ʂ ʤʦʤʝʥʪʫ ʠʟʫʯʝʥʠʷ ʯʘʩʪʴ ʦʩʦʙʝʡ ʜʫʙʘ ʧʝʨʝʰʣʘ ʚ ʚʠʨʛʠʥʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʨʷ-

ʙʠʥʳ ï ʚ ʛʝʥʝʨʘʪʠʚʥʦʝ. ʊʘʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʧʨʠʚʣʝʢʘʶʪ ʩʦʝʢ ʜʣʷ ʟʘʧʘʩʘʥʠʷ ʢʦʨʤʘ. ʅʝʜʘʨʦʤ ʚ ʧʦʜʨʦʩʪʝ 
ʧʦʷʚʠʣʠʩʴ ʦʩʦʙʠ ʣʝʱʠʥʳ ʠ ʢʣʝʥʘ ʦʩʪʨʦʣʠʩʪʥʦʛʦ. ɺʠʨʛʠʥʠʣʴʥʳʝ ʦʩʦʙʠ ʜʫʙʘ ï ʫʜʦʙʥʳʝ ʧʨʠʩʘʜʳ ʜʣʷ 

ʧʪʠʮ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ ʵʥʜʦʟʦʦʭʦʨʥʳʤ ʩʧʦʩʦʙʦʤ (ʥʘʧʨʠʤʝʨ, ʜʨʦʟʜʳ). ʅʝ ʩʣʫ-

ʯʘʡʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʨʷʙʠʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʦʦʙʱʝʩʪʚʦʤ ʚʳʰʝ ʚ ʪʨʠ ʨʘʟʘ, ʘ ʢʨʫʰʠʥʳ ï ʚ 

ʧʷʪʴ. ʇʪʠʮʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʠʷ ʷʨʫʩʘ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ. ʀʟ ʙʦʨʝʘʣʴʥʳʭ ʠ ʙʦʨʦ-
ʚʳʭ ʚʠʜʦʚ ʟʜʝʩʴ ʧʦʷʚʠʣʠʩʴ Calluna vulgaris, Luzula pilosa, Rubus idaeus ʠ Vaccinium vitis-idaea, ʘ ʠʟ ʥʝ-

ʤʦʨʘʣʴʥʳʭ ï Calamagrostis arundinacea. ʅʘʩʳʱʝʥʥʦʩʪʴ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ï 18 ʚʠʜʦʚ ʥʘ 100 ʤ
2
. 

ʉʦʩʥʷʢ-ʟʝʣʝʥʦʤʦʰʥʠʢ ʥʘ ʫʜʘʣʝʥʠʠ 200 ʤ ʦʪ ʍʐʃ. ʅʘ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʠ ʯʘʩʪʴ ʦʩʦʙʝʡ ʣʝʱʠʥʳ 
ʧʝʨʝʰʣʘ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʜʫʙʘ ï ʚ ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, ʘ ʢʣʝʥʘ ʦʩʪʨʦʣʠʩʪʥʦʛʦ ï ʚ 

ʚʠʨʛʠʥʠʣʴʥʦʝ. ʈʘʟʥʘʷ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʜʝʨʝʚʴʝʚ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʥʳʤʠ ʩʨʦʢʘʤʠ ʚʥʝʜʨʝʥʠʷ ʚʠʜʦʚ: ʜʫʙ 

ʧʦʷʚʠʣʩʷ ʚ ʩʦʦʙʱʝʩʪʚʝ ʨʘʥʴʰʝ ʢʣʝʥʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʢʣʝʥʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠʪʦʢʦʤ 
ʩʝʤʷʥ ʠʟ ʍʐʃ, ʧʦʩʢʦʣʴʢʫ ʚ ʝʛʦ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʥʝʪ ʧʣʦʜʦʥʦʩʷʱʠʭ ʦʩʦʙʝʡ. ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ ʙʫʟʠʥʘ 

ʢʨʘʩʥʘʷ ʠ ʙʝʨʝʩʢʣʝʪ ʙʦʨʦʜʘʚʯʘʪʳʡ. ʀʭ ʩʝʤʝʥʘ ʟʘʥʦʩʷʪ ʜʨʦʟʜʳ, ʞʝʣʥʘ, ʢʝʜʨʦʚʢʘ ʠ ʩʦʡʢʘ. ʏʠʩʣʝʥʥʦʩʪʴ 

ʨʷʙʠʥʳ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʦʦʙʱʝʩʪʚʝ. ɽʝ ʤʦʣʦʜʳʝ ʦʩʦʙʠ ʧʦʷʚʣʷʶʪʩʷ ʠʟ ʩʝʤʷʥ, 

ʦʧʘʚʰʠʭ ʩ ʧʣʦʜʦʥʦʩʷʱʠʭ ʜʝʨʝʚʴʝʚ, ʘ ʪʘʢʞʝ ʠʟ ʩʝʤʷʥ, ʟʘʥʝʩʝʥʥʳʭ ʜʨʦʟʜʘʤʠ. 
ɺ ʷʨʫʩʝ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʧʨʝʦʙʣʘʜʘʶʪ 

ʙʦʨʝʘʣʴʥʳʝ ʠ ʙʦʨʦʚʳʝ ʨʘʩʪʝʥʠʷ. ʉʨʝʜʠ ʚʠʜʦʚ ʵʪʦʡ ʛʨʫʧʧʳ ʧʦʷʚʣʷʶʪʩʷ Chamaenerion angustifolium, 

Polygonatum odoratum ʠ Rubus saxatilis. ɼʠʘʩʧʦʨʳ ʠʚʘʥ-ʯʘʷ ʟʘʥʝʩ ʚʝʪʝʨ, ʘ ʢʦʩʪʷʥʠʢʠ ʠ ʢʫʧʝʥʳ ï ʞʠ-
ʚʦʪʥʳʝ. ʀʟ ʥʝʤʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ Convallaria majalis ʠ 

Calamagrostis arundinacea. ʉʨʝʜʠ ʣʫʛʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚʩʪʨʝʯʝʥʳ Fragaria vesca, Hypericum perforatum, 

Peucedanum oreoselinum ʠ ʜʨ. ɺ ʠʪʦʛʝ ʚʠʜʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 21 ʚʠʜ ʥʘ 100 ʤ
2
. 

ʅʘ ʫʜʘʣʝʥʠʠ 100 ʤ ʦʪ ʍʐʃ ʩʦʩʥʷʢ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʤ. ʏʘʩʪʴ ʜʫʙʦʚ ʠ 
ʝʣʝʡ ʚʳʭʦʜʷʪ ʚ ʷʨʫʩ ʜʨʝʚʦʩʪʦʷ. ɽʩʣʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʦʦʙʱʝʩʪʚʝ ʷʨʫʩ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʧʦʜʨʦʩʪʘ ʜʝʨʝʚʴ-

ʝʚ ʬʦʨʤʠʨʫʶʪ 13 ʚʠʜʦʚ, ʪʦ ʚ ʵʪʦʤ ʩʦʦʙʱʝʩʪʚʝ ï 17. ɿʜʝʩʴ ʚʧʝʨʚʳʝ ʧʦʷʚʣʷʶʪʩʷ ʛʨʫʰʘ, ʩʤʦʨʦʜʠʥʘ 

ʯʝʨʥʘʷ ʠ ʢʘʣʠʥʘ. ʉʝʤʝʥʘ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʟʘʥʝʩʣʠ ʧʪʠʮʳ: ʩʦʡʢʠ, ʢʝʜʨʦʚʢʠ, ʜʨʦʟʜʳ ʠ ʜʨ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʨʝʜʳʜʫʱʠʤ ʩʦʦʙʱʝʩʪʚʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʢʣʝʥʘ ʦʩʪʨʦʣʠʩʪʥʦʛʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʪʨʠ ʨʘʟʘ. ɺ ʮʝʥʦʧʦʧʫʣʷʮʠʠ 

ʢʣʝʥʘ ʥʝʪ ʧʣʦʜʦʥʦʩʷʱʠʭ ʦʩʦʙʝʡ. ɽʛʦ ʩʝʤʝʥʘ ʟʘʥʦʩʷʪ ʙʦʣʴʰʦʡ ʧʝʩʪʨʳʡ ʜʷʪʝʣ ʠ ʧʦʧʦʣʟʝʥʴ. 

ɺ ʷʨʫʩʝ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʩʦʜʦʤʠʥʠʨʫʶʪ ʙʦʨʝʘʣʴʥʳʝ, ʥʝʤʦʨʘʣʴʥʳʝ ʠ ʩʫʭʦ-
ʣʫʛʦʚʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ. ɺʠʜʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʦ-

ʦʙʱʝʩʪʚʘʭ. ɺ ʛʨʫʧʧʝ ʥʝʤʦʨʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʷʚʣʷʶʪʩʷ Carex digitata, Melica nutans ʠ Moehringia 

trinervia, ʚ ʛʨʫʧʧʝ ʙʦʨʝʘʣʴʥʳʭ ʠ ʙʦʨʦʚʳʭ ï Pyrola rotundifolia ʠ Veronica officinalis, ʘ ʩʨʝʜʠ ʣʫʛʦʚʳʭ ï 

Dianthus deltoids, Hylotelephium maximum, Polygonum convolvulus, Steris viscaria. ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴ-
ʰʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʩʦʦʙʱʝʩʪʚʝ ʬʦʨʤʠʨʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʯʠʩʣʦ ʧʨʠʩʘʜ ʜʣʷ 

ʧʪʠʮ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩʝʤʝʥʘ. ʇʨʠʩʘʜʳ ï ʚʠʨʛʠʥʠʣʴʥʳʝ ʠ ʛʝʥʝʨʘʪʠʚʥʳʝ ʜʝʨʝʚʴʷ ʜʫʙʘ. 

ɻʣʫʙʦʢʠʝ ʪʨʝʱʠʥʳ ʥʘ ʩʪʚʦʣʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʜʫʙʦʚ ï ʤʝʩʪʘ ʟʘʧʘʩʘʥʠʷ ʩʝʤʷʥ ʧʦʧʦʣʟʥʝʤ. ʇʦʜ ʛʫʩʪʳʤ 
ʧʦʣʦʛʦʤ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ ʨʘʟʨʝʞʝʥ. 

ʉʦʩʥʷʢ ʥʘ ʫʜʘʣʝʥʠʠ 50 ʤ ʦʪ ʍʐʃ. ɺ ʷʨʫʩʝ ʜʨʝʚʦʩʪʦʷ ʚʳʰʝ ʫʯʘʩʪʠʝ ʜʫʙʘ ʠ ʝʣʠ. ʈʘʩʰʠʨʷʝʪʩʷ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʘʟʥʦʩʯʠʢʦʚ ʩʝʤʷʥ ʣʝʩʥʳʭ ʨʘʩʪʝʥʠʡ: ʠʟ ʍʐʃ ʟʘʣʝʪʘʶʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʯʠʩʣʝ ʙʦʣʴ-
ʰʘʷ ʩʠʥʠʮʘ, ʧʫʭʣʷʢ, ʯʝʨʥʦʛʦʣʦʚʘʷ ʛʘʠʯʢʘ, ʣʘʟʦʨʝʚʢʘ, ʤʦʩʢʦʚʢʘ ʠ ʛʨʝʥʘʜʝʨʢʘ. ʅʝ ʩʣʫʯʘʡʥʦ ʚ ʧʦʜʨʦʩʪʝ 

ʧʦʷʚʣʷʶʪʩʷ ʣʠʧʘ, ʢʣʝʥ ʧʦʣʝʚʦʡ ʠ ʙʝʨʝʩʢʣʝʪ ʝʚʨʦʧʝʡʩʢʠʡ. ɺ ʩʝʤʴ ʨʘʟ ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʢʣʝʥʘ 

ʦʩʪʨʦʣʠʩʪʥʦʛʦ. ɺ ʷʨʫʩʝ ʪʨʘʚ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʤʦʨʘʣʴʥʳʝ ʨʘʩʪʝʥʠʷ. ʇʦʷʚʠʣʠʩʴ Dryop-

teris filix-mas, Polygonatum multiflorum, Scrophularia nodosa ʠ Stellaria holostea. ʀʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʩʦ-
ʤʢʥʫʪʦʩʪʠ ʷʨʫʩʘ ʧʦʜʨʦʩʪʘ ʠʟ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠʩʯʝʟʘʶʪ ʤʥʦʛʠʝ ʩʚʝʪʦʣʶʙʠʚʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ. ʋʯʘ-

ʩʪʠʝ ʤʭʦʚ ʤʠʥʠʤʘʣʴʥʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʦʙʥʦʚʠʣʩʷ, ʚʠʜʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʦʦʙ-

ʱʝʩʪʚʘ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 100 ʤ ʦʪ ʍʐʃ.  
ɿʘʢʣʶʯʝʥʠʝ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʩʥʷʢʘ-ʟʝʣʝʥʦʤʦʰʥʠʢʘ ʩʦʩʪʦʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʜʚʫʭ 

ʛʨʫʧʧ ʚʠʜʦʚ: ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʳʭ ʠ ʥʝʧʦʞʘʨʦʫʩʪʦʡʯʠʚʳʭ. ʇʦʧʫʣʷʮʠʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩʷ ʠʟ ʦʩʦʙʝʡ, ʢʦʪʦʨʳʝ ʧʝʨʝʞʠʣʠ ʥʠʟʦʚʦʡ ʧʦʞʘʨ, ʘ ʧʦʧʫʣʷʮʠʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ï ʠʟ ʩʝʤʷʥ, ʢʦʪʦʨʳʝ 
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ʟʘʥʦʩʷʪʩʷ ʠʟ ʍʐʃ. ʀʟʫʯʝʥʠʝ ʩʦʩʥʷʢʘ ʥʘ ʨʘʟʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʍʐʃ ʣʝʩʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʩʣʝʧʦʞʘʨʥʳʝ 

ʜʝʤʫʪʘʮʠʠ ʩʦʦʙʱʝʩʪʚ ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʫ ʥʝʤʦʨʘʣʴʥʳʭ ʍʐʃ ʩ ʥʝʙʦʣʴʰʠʤ ʫʯʘʩʪʠʝʤ ʙʦʨʝʘʣʴʥʳʭ 

ʚʠʜʦʚ. ʉʢʦʨʦʩʪʴ ʜʝʤʫʪʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʟʘʚʠʩʷʪ ʦʪ ʜʘʣʴʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦʦʙʱʝʩʪʚ ʦʪ 

ʍʐʃ. ʏʝʤ ʙʣʠʞʝ ʩʦʩʥʷʢ ʨʘʩʧʦʣʦʞʝʥ ʢ ʍʐʃ, ʪʝʤ ʙʳʩʪʨʝʝ ʚʥʝʜʨʷʶʪʩʷ ʚʠʜʳ ʥʝʤʦʨʘʣʴʥʦʡ ʛʨʫʧʧʳ. 
ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʣʝʪʘʶʪ ʠ ʟʘʭʦʜʷʪ ʠʟ ʍʐʃ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʟʘʥʦʩʷʪ ʜʠʘʩʧʦʨʳ ʨʘʩʪʝʥʠʡ.  
 

The composition of plant species in the pine forest on different removal from the coniferous-broadleaved forest is char-
acterised. The coniferous-broadleaved ï a source of diaspors for restoration of nemoral and boreal species in a pine for-

est were a local fire was 20 years ago. The further pine forest sites are located from coniferous-broadleaved forest, the 

less intensively restored coenopopulations of nemoral and boreal species. It is connected with reduction of number of 

animals which extend diaspors of these species of plants. 

The key words: Bryansk region, pine forest, demutation, species composition. 
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ʋɼʂ 581.9 (470.333) 

ɸɼɺɽʅʊʀɺʅɸʗ ʌʃʆʈɸ ʋʉɸɼɽɹʅʓʍ ʇɸʈʂʆɺ ɹʈʗʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ɽ.ʇ. ɽʣʠʩʝʝʥʢʦ 

 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʜʚʝʥʪʠʚʥʦʡ ʬʣʦʨʝ ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʦʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘʥʘʣʠʟ ʥʘʪʫʨʘʣʠ-

ʟʘʮʠʠ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ, ʬʣʦʨʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʘʜʚʝʥʪʠʚʥʦʡ ʬʣʦʨʳ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʚʝʥʪʠʚʥʳʡ ʚʠʜ, ʘʜʚʝʥʪʠʚʥʘʷ ʬʣʦʨʘ, ʫʩʘʜʝʙʥʳʝ ʧʘʨʢʠ, ʠʥʚʘʟʠʷ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

 
ɸʜʚʝʥʪʠʟʘʮʠʷ ʬʣʦʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʦʙʣʘʩʪʝʡ ɿʝʤʣʠ ð ʵʪʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʨʘʩʪʘʶʱʠʡ ʧʨʦʮʝʩʩ, 

ʠʤʝʶʱʠʡ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʣʝʢʫʱʠʡ ʟʘ ʩʦʙʦʡ ʮʝʧʴ ʚʝʩʴʤʘ ʨʘʟʣʠʯʥʳʭ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, ʥʝʛʘ-
ʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ [5]. ʄʘʩʰʪʘʙʳ ʚʦʟʜʝʡʩʪʚʠʷ ʘʜʚʝʥʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʬʣʦʨʳ ʥʘ ʧʨʠʨʦʜʫ ʠ ʵʢʦʥʦʤʠʢʫ 

ʨʝʛʠʦʥʦʚ ʩʦʟʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʝʛʦ ʩʦʩʪʘʚʘ, ʩʚʦʡʩʪʚ ʠ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ. 

ʇʦʜ ʘʜʚʝʥʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʬʣʦʨʳ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ, ʧʦʷʚʣʝʥʠʝ 
ʢʦʪʦʨʳʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʩʚʷʟʘʥʦ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʭʦʜʦʤ ʬʣʦʨʦʛʝʥʝʟʘ, ʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʠʣʠ 

ʢʦʩʚʝʥʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʘʥʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʣʦʨʫ [8, 10]. ɸʜʚʝʥʪʠʚʠʟʘʮʠʷ (ʟʘʥʦʩ ʚʠʜʦʚ ʚ 

ʥʦʚʳʝ ʨʘʡʦʥʳ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʮʝʩʩʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʵʢʦʩʠʩʪʝʤ [1, 
2, 4]. ɸʥʘʣʠʟ ʘʜʚʝʥʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʬʣʦʨʳ ʫʞʝ ʧʨʦʯʥʦ ʚʦʰʝʣ ʚ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʬʣʦʨʠʩʪʠʢʫ ʠ ʷʚʣʷ-

ʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʣʦʨ [2, 7] 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʜʚʝʥʪʠʚʥʦʡ ʬʣʦʨʳ ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʦʚ. 

ɺ ʘʜʚʝʥʪʠʚʥʦʡ ʬʣʦʨʝ ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʦʚ ʚʳʷʚʣʝʥʦ 107 ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 39 ʩʝʤʝʡʩʪʚʘʤ ʠ 
76 ʨʦʜʘʤ. ɺʝʜʫʱʠʤʠ ʩʝʤʝʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ Rosaceae, Asteraceae, Pinaceae. ʇʨʝʦʙʣʘʜʘʥʠʝ ʵʪʠʭ ʩʝ-

ʤʝʡʩʪʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʠʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʜʘʥʥʳʝ ʩʝʤʝʡʩʪʚʘ, ʢʦ-

ʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʵʩʪʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʦʚ [12]. 
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ʉʧʠʩʦʢ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ: 
Pinaceae Lidl. ï ʉʦʩʥʦʚʳʝ 

1. Larix decidua Mill.   

2. L. sibirica Ledeb.  

3. Picea ajanensis (Lindl. & Gordon) Fisch. & Carr 

4. P. pungens Engelm.  
5. Pinus contorta Dougl. ex Loud. 

6. P. pallasiana (Lamb.) Holmboe 

7. P. strobus L.  

Cupressceae Rich. ex Bartl. ï ʂʠʧʘʨʠʩʦʚʳʝ  

8. Juniperus sabina L. 

9. Thuja occidentalis L.  

Araceae Juss. ï ɸʨʦʠʜʥʳʝ 

10. Acorus calamus L.  

Iridaceae Juss. ï ʀʨʠʩʦʚʳʝ 

11. Iris germanica L.  

Salicaceae mirb. ï ʀʚʦʚʳʝ 

12. Populus alba L.  
13. P. balsamifera L.  

14. P. deltoids Marsh.  

15. P. laurifolia Ledeb.  

16. P. nigra L. 

Juglandaceae Lindl. ï ʆʨʝʭʦʚʳʝ 

17. Juglans cinerea L.  

18. J. mandshurica Maxim.  

Fagaceae Dumort. ï ɹʫʢʦʚʳʝ 

19. Quercus rubra L.  

Ulmaceae Mirb. ï ɺʷʟʦʚʳʝ 

20. Ulmus minor Mill.  

Polygonaceae Juss. ï ɻʨʝʯʠʰʥʳʝ 

21. Polygonum aviculare L. 

22. Reynourtria japonica Houtt.  

Chenopodiaceae Vent. ï ʄʘʨʝʚʳʝ 

23. Atriplex patula L.  

24. Chenopodium album L. 

Amaranthaceae Juss. ï ɸʤʘʨʘʥʪʦʚʳʝ 

25. Amaranthus retroflexus L. 

Caryophyllaceae Juss. ï ɻʚʦʟʜʠʯʥʳʝ 

26. Saponaria officinalis L. 

Ranunculaceae Juss. ï ʃʶʪʠʢʦʚʳʝ 

27. Aconitum x cammarum L. (A. napellus L.s.l. x A. 
variegatum L.s.l.)  

28. Aquilegia vulgaris L.  

Berberidaceae Juss. ï ɹʘʨʙʘʨʠʩʦʚʳʝ 

29. Berberis vulgaris L.  

Brassicaceae Burnett ï ʂʘʧʫʩʪʥʳʝ 

30. Berteroa incana (L.) DC. 

31. Bunias orientalis L 

32. Lepidium densiflorum Schrad. 

Grossulariaceae DC. ï ʂʨʳʞʦʚʥʠʢʦʚʳʝ 

33. Grossularia reclinata (L.) Mill   

Hydrangeaceaae Juss. ï ɻʦʨʪʝʥʟʠʝʚʳʝ 
34. Philadelphus coronarius L.  

Rosaceae Juss. ï ʈʦʟʦʮʚʝʪʥʳʝ 

35. Amelanchier spicata (Lam. ) C. Koch  

36. Cotoneaster lucidus Schleicht  

37. C. melanocarpus Fisch.ex Blytt (C. niger (Wah-

lenb.) Fries.)  

38. Crataegus monogyna Jacq.  

39. C. pentagyna Waldst. Et Kit.  

40. C. sanguinea Pall.  

41. Malus domestica Borkh.  

42. Physocarpus opulifolius (L.) Maxim.  

57. C. flutex (L.) C. Koch.  

58. Robinia pseudoacacia L.  

59. Vicia saliva L. 

Geraniaceae Juss. ï ɻʝʨʘʥʠʝʚʳʝ 

60. Geranium sibiricum L. 

Oxalidaceae R. Br. ï ʂʠʩʣʠʯʥʳʝ 

61. Oxalis stricta L. 

Euphorbiaceae Juss. ï ʄʦʣʦʯʘʡʥʳʝ 

Euphorbia virgata Waldst. et Kit. 

Aceraceae Juss. ï ʂʣʝʥʦʚʳʝ 

62. Acer negundo L.  

63. A. tataricum L.  

Hippocastanaceae Torr. et. Gray ï ʂʦʥʩʢʦʢʘʰʪʘʥʦʚʳʝ  

64. Aesculus glabra Willd.  

65. A. hippocastanum L.  

Balsaminaceae A. Rich. ï ɹʘʣʴʟʘʤʠʥʦʚʳʝ 

66. Impatiens glandulifera Royle  
67. I. parviflora DC.  

Rhamnaceae Juss. ï ʂʨʫʰʠʥʦʚʳʝ 

68. Rhamnus cathartica L.  

Vitaceae Juss. ï ɺʠʥʦʛʨʘʜʥʳʝ 

69. Parthenocisissus inserta (A. Kern.) Fritsch.  

70. P. quinquefolia (L.) Planch.  

Tiliaceae Juss. ï ʃʠʧʦʚʳʝ 

71. Tilia platyphyllos Scop. 

72. T. Americana L.  

73. T. europaea L. 

Malvaceae Juss. ï ʄʘʣʴʚʦʚʳʝ 
74. Alcea rosea L.  

75. Malva pusilla Sm. 

Violaceae Batsch ï ʌʠʘʣʢʦʚʳʝ 

76. Viola odorata L. 

Onagraceae Juss. ï ʂʠʧʨʝʡʥʳʝ 

77. Epilobium adenocaulon Hausskn. 

78. Oenothera biennis L.  

Apiaceae Lindl. (Umbelliferae Juss.) ï ʉʝʣʴʜʝʨʝʡʥʳʝ, ʠʣʠ 

ɿʦʥʪʠʯʥʳʝ 

79. Conium maculatum L.  

80. Heracleum sosnowskyi Manden.  

Cornaceae Dumort. ï ʂʠʟʠʣʦʚʳʝ 
81. Swida sanguinea (L.) Opiz  

Oleaceae Hoffmgg. et Link ï ʄʘʩʣʠʥʥʳʝ 

82. Fraxinus pensylvanica Marsh.  

83. Ligustrina amurensis Rupr.  

84. Syringa josikaea Jacq. fil.  

85. S. vulgaris L.  

Apocynceae Juss. ï ʂʫʨʪʦʚʳʝ 

86. Vinca minor L.  

Boranginaceae Juss. ï ɹʫʨʘʯʥʠʢʦʚʳʝ 

87. Symphytum  caucasicum Bied.  

88. S. officinale L.  
89. S. x uplandicum Nym. (S. officinale x S. asperum, S. pat-

ens Fries)  

Caprifoliaceae Juss. s. l. ï ɾʠʤʦʣʦʩʪʥʳʝ 

90. Lonicera tatarica L.  

91. Sambucus nigra L.  

92. S. racemosa L.  

Cucurbitaceae Juss. ï ʊʳʢʚʝʥʥʳʝ 

93. Echinocystis lobata (Michx.) Torr. et Gray  

94. Thladiantha dubia Bunge.  

Asteraceae Dumort. (Compositae Giseke) ï ɸʩʪʨʦʚʳʝ, ʠʣʠ 

ʉʣʦʞʥʦʮʚʝʪʥʳʝ 
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43. Prunus domestica L.  

44. Rosa canina L.  

45. R. glabrifolia C. A. Mey. ex Rupr. (R. majalis 

Herrm. p.p.)  

46. R. glauca Pourr.  

47. R. pimpinellifolia L. (R. spinosissima L. p.p. nom. 

ambig.)  

48. R. rugosa Thunb.  

49. R. villosa L.  

50. Rubacer parviflorum (Nutt.) Rydb.  

51. Sorbaria sorbifolia (L.) A. Br.  
52. Spiraea alba Du Roi 

53. S. chamaedryfolia L. s.l. 

54. S. media Franz Schmidt  

55. S. salicifolia L.  

Fabaceae Lindl. - ɹʦʙʦʚʳʝ 

56. Caragana arborescens Lam.  

95. Aster salignuus Willd.   

96. Centaurea diffusa Lam  

97. Cichorium intybus L.  

98. Cirsium arvense (L.) Sco. s. str.  

99. Conyza canadensis (L.) Cronq. (Erigeron canadensis L.)  

100. Cosmos bipinnatus Cav. 

101. Erigeron annuus (L.) Pes. 

102. Galinsoga parviflora Cav. 

103. Helianthus tuberosus L.  

104. Matricaria recucita L. (Chamomilla recucita (L.) 

Rauschert). 
105. Rudbeckia laciniata L. 

106. Solidago ʩanadensis L  

107. S. gigantean Ait. (S. serotina Aiton non Retz., S. seroti-

noides A. et D. Love) 

 

ʇʦ ʩʪʝʧʝʥʠ ʚʥʝʜʨʝʥʠʷ ʠ ʩʧʦʩʦʙʫ ʟʘʥʝʩʝʥʠʷ ʘʜʚʝʥʪʠʚʥʳʝ ʚʠʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʛʨʫʧʧʳ [11]: 
ʧʦ ʩʧʦʩʦʙʫ ʟʘʥʦʩʘ: 

ʢʩʝʥʦʬʠʪʳ (ʚʠʜʦʚ 71, 25,5%)ï ʟʘʥʝʩʝʥʳ ʩʣʫʯʘʡʥʦ, ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦ: Conyza canadensis, 

Echinocystis lobata, Impatiens parviflora, Thladiantha dubia, Vicia saliva. 
ʵʨʛʘʟʠʦʬʪʳ (ʚʠʜʦʚ 36, 74,5%) ï ʟʘʥʝʩʝʥʳ ʧʨʝʜʥʘʤʝʨʝʥʥʦ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳ: Larix decidua, 

Picea pungens, Pinus pallasiana, P. strobus, Syringa josikaea, S. vulgaris. 

ʧʦ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ: 

ʵʬʝʤʝʨʦʬʠʪʳ ( ʚʠʜʦʚ 48, 45, 6%) ï ʨʘʩʪʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʤʝʩʪʘʭ ʟʘʥʦʩʘ 1-2 ʛʦʜʘ, ʥʦ ʥʝ ʨʘʟ-
ʤʥʦʞʘʶʪʩʷ ʠ ʟʘʪʝʤ ʠʩʯʝʟʘʶʪ; ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ: Alcea rosea, Aesculus glabra, Spiraea 

chamaedryfolia, S. media, Caragana flutex, Robinia pseudoacacia 

ʢʦʣʦʥʦʬʠʪʳ (ʚʠʜʦʚ 34, 32,7%)ï ʨʘʩʪʝʥʠʷ ʧʨʦʯʥʦ ʟʘʢʨʝʧʠʚʰʠʝʩʷ (ʫʜʝʨʞʠʚʘʶʱʠʝʩʷ) ʚ ʥʦʚʳʭ 
ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʥʦ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʠʟ ʥʠʭ: Berberis vulgaris, Lonicera tatarica, Populus alba, 

Physocarpus opulifolius, Ligustrina amurensis, Reynourtria japonica, Syringa vulgaris, 

 ʵʧʝʢʦʬʠʪʳ (ʚʠʜʦʚ,13 11,7%)ï ʨʘʩʪʝʥʠʷ ʘʢʪʠʚʥʦ ʨʘʩʩʝʣʷʶʱʠʝʩʷ ʧʦ ʥʘʨʫʰʝʥʥʳʤ ʤʝʩʪʦʦʙʠ-
ʪʘʥʠʷʤ: Conyza canadensis, Rudbeckia laciniata, Symphytum officinale,  

ʘʛʨʠʦʬʠʪʳ (ʚʠʜʦʚ 11, 10%)ï ʨʘʩʪʝʥʠʷ ʚʥʝʜʨʠʣʠʩʴ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ: Acorus 

calamus, Amelanchier spicata, Aster salignuus, Echinocystis lobata, Oenothera biennis. 

ʕʨʛʘʟʠʦʬʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢʦʣʦʥʦʬʠʪʘʤʠ. ʂʩʝʥʦʬʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ 
ʵʧʝʢʦʬʠʪʘʤʠ. ʇʦ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʣʠʜʠʨʫʶʪ ʵʬʝʤʝʨʦʬʠʪʳ. 

ʆʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʠʭ ʨʦʜʠʥʳ [9, 11]. 
ʉʨʝʜʠ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʚʳʭʦʜʮʳ ʠʟ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ (30,7%) . ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʘʤʝʨʝʥʥʦʡ ʠʥʪʨʦʜʫʢʮʠʠ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʠʟ ʜʘʥʥʦʛʦ ʨʝʛʠʦ-

ʥʘ: Quercus rubra, Picea pungens, Pinus strobus, Thuja occidentalis, Populus balsamifera, P. deltoids ʠ ʜʨ; 

ʀʨʘʥʦ-ʪʫʨʘʥʩʢʠʡ (10%), ʉʠʙʠʨʩʢʠʡ (9,9%), ʉʠʙʠʨʩʢʠʡ (9,9%), ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ (9,9%), ɺʦʩʪʦʯʥʦ-
ʘʟʠʘʪʩʢʠʡ (7,9%), ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʡ (6,9%), ɿʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʡ (5%), ʂʘʚʢʘʟʩʢʠʡ (4,9%), ʖʞʥʦ- 

ʠ ʮʝʥʪʨʘʣʴʥʦʘʤʝʨʠʢʘʥʩʢʠʡ (2,9%), ʖʞʥʦʘʟʠʘʪʩʢʠʡ (2%), ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ (9,9%). 

ʇʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʝʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʥʘ ʤʝʩʪʥʳʝ 
ʚʠʜʳ ʠ ʩʦʦʙʱʝʩʪʚʘ, ʧʨʠʥʷʪʦ ʠʤʝʥʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʚʘʟʠʷʤʠ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ [3]. 

ʀʥʚʘʟʠʷ (ʚʩʝʣʝʥʠʝ, ʚʪʦʨʞʝʥʠʝ, ʚʥʝʜʨʝʥʠʝ) (invasion) ï ʘʢʪʠʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʜʚʝʥʪʠʚʥʦ-

ʛʦ ʚʠʜʘ (ʧʦʩʣʝ ʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ) ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʤʝʩʪʥʳʝ ʧʦʣʫʝʩʪʝʩʪʚʝʥʥʳʝ ʠʣʠ ʝʩʪʝ-
ʩʪʚʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ʀʥʚʘʟʠʚʥʳʝ ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʩʯʠʪʘʶʪʩʷ ʚʪʦʨʦʡ ʧʦ ʟʥʘʯʝʥʠʶ, ʧʦʩʣʝ ʨʘʟʨʫʰʝ-

ʥʠʷ ʤʝʩʪ ʦʙʠʪʘʥʠʷ, ʫʛʨʦʟʦʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ [6]. 

ʂ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠʥʚʘʟʠʷʤ ʦʪʥʦʩʷʪʩʷ ʚʩʝʣʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ [3]: 

¶  ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʣʶʢʪʫʘʮʠʷʤʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ; 

¶  ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʠʥʨʦʜʫʢʮʠʠ ʠ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʚʘʞʥʳʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠ ʵʩʪʝʪʠʯʝʩʢʦʤ ʦʪ-

ʥʦʰʝʥʠʠ ʦʨʛʘʥʠʟʤʦʚ; 

¶  ʩʣʫʯʘʡʥʳʭ ʟʘʥʦʩʦʚ ʩ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ, ʩ ʠʤʧʦʨʪʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, 
ʙʘʛʘʞʦʤ, ʩ ʥʘʤʝʨʝʥʥʦ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤʠ ʚʠʜʘʤʠ. 
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ʀʟ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʚ ʫʩʘʜʝʙʥʳʭ ʧʘʨʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ Acer negundo, ʦʙʨʘʟʫʶʱʠʡ ʯʠʩʪʳʝ 

ʥʘʩʘʞʜʝʥʠʷ; Conyza canadensis, Fraxinus pensylvanica, Echinocystis lobata, Erigeron annuus, Thladian-

tha dubia, Oenothera biennis. ɺ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚʩʪʨʝʯʘʝʪʩʷ Amelanchier spicata, Impatiens glandu-

lifera, I. parviflora.  
 

This article provides information on the adventive flora of Estateôs Park Bryansk region, the analysis of the naturaliza-

tion of adventitious species, florogeografichesky analysis adventive flora. 

The key words: estateôs park, Bryansk region. 
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ɽ.ɺ. ɿʘʡʮʝʚʘ, ɸ.ɸ. ɻʦʨʙʘʯʝʚ, ʀ.ʃ. ʇʨʦʢʦʬʴʝʚ 

 
ɺ 2009-2010 ʛʦʜʘʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʫʢʦʢʨʳʣʳʭ ʤʝʪʦʜʦʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʘʢʫʩʪʠ-

ʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 9 ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʢʦʢʨʳʣʳʝ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʘʢʫʩʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ 

 
ʈʫʢʦʢʨʳʣʳʝ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʦʡ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʷʜʦʤ ʧʨʦʙʣʝʤ: ʥʦʯʥʦʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʙʠʪʘʥʠʷ, ʪʨʫʜʥʦʩʪʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʠʜʘ 

ʟʚʝʨʴʢʦʚ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ [1].  ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʫʢʦʢʨʳʣʳʭ ʠ ʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ ʚʳʙʦʨʝ ʤʝʩʪʦʦʙʠ-

ʪʘʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʜʠʘʧʘʟʦʥ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʰʠʨʦʢ: ʦʪ ʘʥʘʣʠʟʘ ʤʫʟʝʡʥʳʭ ʢʦʣ-
ʣʝʢʮʠʡ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʝʪʝʢʪʦʨʦʚ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠʥʘʮʠʶ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ [1]. ɺʩʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʨʫʢʦ-

ʢʨʳʣʳʭ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʪʠ ʠ ʤʦʙʠʣʴʥʳʝ ʣʦʚʫʰʢʠ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝ-
ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʠʟʫʯʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ. ʊʘʢ ʥʝʢʦʪʦʨʳʝ ʣʝʪʫʯʠʝ ʤʳʰʠ ʤʦʛʫʪ ʠʭ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ 

ʠʟʙʝʛʘʪʴ. ʉʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʤʝʩʪʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʚʝʨʴʢʘʤʠ ʜʣʷ ʣʦʚʣʠ 

ʥʘʩʝʢʦʤʳʭ,  ʢʨʦʤʝ ʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʠʭ ʫʩʪʘʥʦʚʢʠ. ʆʥʠ ʵʬ-
ʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʥʘ ʧʫʪʷʭ ʧʨʦʣʝʪʦʚ (ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʠʩʪʦʯʥʠʢʘʤ ʚʦʜʳ) ʠ ʚʳʟʳʚʘʶʪ ʩʪʨʝʩʩʦʚʦʝ ʩʦʩʪʦ-

ʷʥʠʝ ʫ ʧʦʡʤʘʥʥʳʭ ʟʚʝʨʴʢʦʚ [2].  ɺʦʦʙʱʝ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʨʘʟʘ ʞʠʟʥʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʠʭ 

ʦʯʝʥʴ ʪʨʫʜʥʦ ʧʦʡʤʘʪʴ, ʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʟʘʪʨʫʜʥʝʥʘ [3, 4, 5]. ʇʦʠʩʢ ʠ ʦʩʤʦʪʨ 
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ʫʙʝʞʠʱ, ʦʩʦʙʝʥʥʦ ʚ ʣʝʩʥʦʡ ʟʦʥʝ ʪʘʢʞʝ ʟʘʪʨʫʜʥʠʪʝʣʝʥ, ʪʨʝʙʫʝʪ ʫʯʘʩʪʠʷ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɼʚʘ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʜʝ-

ʪʝʢʪʦʨʦʚ. ʀʟʫʯʝʥʠʝ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʞʠʚʦʪʥʳʭ ʦʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘ-
ʮʠʠ. ɺʩʝ ʣʝʪʫʯʠʝ ʤʳʰʠ ʧʨʠʤʝʥʷʶʪ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʜʣʷ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʷʚʣʷ-

ʝʪʩʷ ʭʦʨʦʰʝʡ ʦʩʥʦʚʦʡ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ [6, 7, 8]. ʄʝʪʦʜ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʠ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʟʥʘʯʝʥʠʝ ʠʩʧʫʩʢʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ï ʧʦʠʩʢ ʠ ʟʘʭʚʘʪ ʜʦʙʳʯʠ, ʠʟʙʝʛʘ-
ʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʚ ʪʝʤʥʦʪʝ ʠ ʦʙʱʝʥʠʝ ʤʝʞʜʫ ʦʩʦʙʷʤʠ [4, 9, 10, 11].  ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʥʝ 

ʚʳʟʳʚʘʝʪ ʩʪʨʝʩʩʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʟʚʫʢʦʚʳʝ ʜʝʪʝʢʪʦʨʳ ʥʝ ʤʦʛʫʪ ʜʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʨʫʢʦʢʨʳʣʳʤ [12, 13], ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ.  
ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʘʢʫʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʤʦʥʠʪʦʨʠʥʛʘ ʚʩʝ 

ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʘʥʘʣʠʟʘ ʧʨʝʜʧʦʯʪʝʥʠʡ ʨʫʢʦʢʨʳʣʳʭ ʚ ʚʳʙʦʨʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ [14, 15, 16, 17, 18, 19]. ʆʥ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʭʦʨʦʰʫʶ ʦʩʥʦʚʫ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ 
ʦʢʨʫʞʘʶʱʝʝ ʩʨʝʜʳ [20, 21]. ʇʦʵʪʦʤʫ ʤʥʦʛʠʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʙʠʦʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʫʢʦʢʨʳ-

ʣʳʤ ʚ ʨʷʜʝ ʩʪʨʘʥ ʦʩʥʦʚʘʥʳ ʥʘ ʟʘʧʠʩʠ ʠ ʘʥʘʣʠʟʝ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʣʝʪʫʯʠʭ ʤʳʰʝʡ [7, 22, 23, 24, 25]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʜʣʠʪʝʣʴʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʝʪʫʯʠʭ ʤʳʰʝʡ. ʉʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʩʝʪʝʡ, ʤʦʙʠʣʴʥʳʭ ʣʦʚʫʰʝʢ, ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʤʝʩʪ ʫʙʝʞʠʱ ʠ ʛʝʪʝʨʦʜʠʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ ʙʳʣʠ 
ʧʨʦʚʝʜʝʥʳ ɽ.ʌ. ʉʠʪʥʠʢʦʚʦʡ, ʉ.ɺ. ʂʨʫʩʢʦʧ ʠ ɸ.ɺ. ʄʠʰʪʘ (2009) ʚ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2009 ʛʛ. [26].  ɺ 

2009 ʛʦʜʫ ʥʘʤʠ ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʜʝʪʝʢʪʦʨʦʚ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ. ɼʝʪʝʢʪʦʨʳ ʩ ʨʘʩʪʷʞʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʘʶʪ ʚ ʮʠʬ-

ʨʦʚʦʤ ʬʦʨʤʘʪʝ, ʦʥʠ ʜʝʣʘʶʪ ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʟʘʧʠʩʴ ʟʚʫʢʘ (ʦʙʳʯʥʦ ʦʜʥʘ ʩʝʢʫʥʜʘ) ʠ ʚʦʩʧʨʦʠʟʚʦʜʷ 
ʝʛʦ ʚ ʜʝʩʷʪʴ ʨʘʟ ʤʝʜʣʝʥʥʝʝ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ, ʠ ʟʚʫʢ ʩʪʘʥʦʚʠʪʩʷ ʩʣʳʰʠʤʳʤ ʯʝʣʦʚʝ-

ʢʫ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʚ 50 ʢɻʮ ʙʫʜʝʪ ʧʦʥʠʞʝʥʘ ʜʦ 5 ʢɻʮ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʣʳʰʠʤʦ-

ʩʪʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʚʠʜʘ ʜʝʪʝʢʪʦʨʦʚ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʚʩʶ ʩʪʨʫʢʪʫʨʫ ʟʚʫʢʘ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʠ 
ʠʟʤʝʨʠʪʴ ʧʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠ-

ʨʦʚʘʪʴ ʚʠʜ ʣʝʪʫʯʝʡ ʤʳʰʠ ʧʦ ʝʝ ʛʦʣʦʩʫ. ɹʦʣʴʰʦʡ ʧʣʶʩ ʚ ʪʦʤ, ʯʪʦ  ʩʦʥʦʛʨʘʤʤʳ ʧʦʣʫʯʘʶʪʩʷ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʠ ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ. ʄʠʥʫʩ ï çʛʣʫʭʠʝ ʦʢʥʘè. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʜʝʪʝʢʪʦʨ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʟʘʧʠʩʘʥʥʳʝ ʨʘʥʝʝ ʟʚʫʢʠ ʚ ʟʘʤʝʜʣʝʥʥʦʤ ʨʝʞʠʤʝ, ʦʥ ʩʪʘʥʦʚʠʪʩʷ "ʛʣʫʭʠʤ" ʢ ʣʶ-
ʙʳʤ ʧʨʦʣʝʪʘʶʱʠʤ ʣʝʪʫʯʠʤ ʤʳʰʘʤ. ɼʝʪʝʢʪʦʨʳ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʜʦʨʦʛʠʤʠ, 

ʯʝʤ ʛʝʪʝʨʦʜʠʥʥʳʝ ʠ ʩ ʜʝʣʝʥʠʝʤ ʯʘʩʪʦʪʳ. ʕʪʘ ʤʝʪʦʜʠʢʘ ʨʘʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʧʨʠ-

ʤʝʥʷʣʘʩʴ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʛʣʦʙʘʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ 
ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ï iBats (http://www.ibats.org.uk).  

ɼʣʷ ʩʙʦʨʘ ʘʢʫʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʨʫʢʦʢʨʳʣʳʤ ʚ 2009-2010 ʛʦʜʘʭ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 15 ʪʨʘʥʩʝʢʪ 

ʚ ʨʘʟʣʠʯʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 1).   

 
ʈʠʩʫʥʦʢ 1 - ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʨʘʥʩʝʢʪ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ 
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1 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʠ ʤʝʪʦʜʠʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ iBats ʢʘʞʜʘʷ 

ʪʨʘʥʩʝʢʪʘ ʠʤʝʝʪ ʜʣʠʥʫ ʦʢʦʣʦ 40 ʢʤ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʯʠʥʘʣʠʩʴ ʯʝ-

ʨʝʟ 35 - 45 ʤʠʥʫʪ ʧʦʩʣʝ ʟʘʭʦʜʘ ʩʦʣʥʮʘ. ɼʝʪʝʢʪʦʨ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʩʦʝʜʠʥʷʣʦʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʘʫʜʠʦ 

ʟʘʧʠʩʳʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ZOOM H2, ʢʨʝʧʠʣʩʷ ʢ ʙʦʢʦʚʦʤʫ ʩʪʝʢʣʫ ʘʚʪʦʤʦʙʠʣʷ. ʉʢʦʨʦʩʪʴ ʤʘʰʠʥʳ ʚʦ 
ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 24 ʢʤ/ʯʘʩ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʟʘʧʠʩʴʶ ʟʚʫʢʘ ʧʨʦʚʦʜʠʣʦʩʴ 

ʬʠʢʩʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʩ ʧʦʤʦʱʴʶ  GPS-ʥʘʚʠʛʘʪʦʨʘ Gar-

min eTrex Venture HC.  
ʉʙʦʨ ʜʘʥʥʳʭ ʥʘ ʪʨʘʥʩʝʢʪʘʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʟ ʚ ʤʝʩʷʮ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ. ʅʘ ʯʘʩʪʠ ʪʨʘʥʩʝʢʪ 

ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʣʠʩʴ ʪʘʢʞʝ ʚ ʤʘʝ ʠ ʠʶʥʝ. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʫʣʴʪʨʦʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʣʝʪʫʯʠʭ ʤʳʰʝʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʝʪʝʢʪʦʨ ʩ ʨʘʩʪʷʞʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ - Tranquility Transect (TT).  
ɸʥʘʣʠʟ ʟʚʫʢʦʚʳʭ ʬʘʡʣʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ BatSound. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʟʘʥʦʩʠʣʠʩʴ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʙʣʘʥʢʠ. ʂʦʦʨʜʠʥʘʪʳ ʧʦʣʦʞʝʥʠʷ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʧʦ-

ʤʦʱʴʶ ʥʘʣʦʞʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʘ ʠ ʜʘʥʥʳʭ GPS-ʥʘʚʠʛʘʪʦʨʘ.  

ɺʠʜʦʚʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʃʦʥʜʦʥʩʢʦʛʦ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 
ʥʘ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ ʣʝʪʫʯʠʭ ʤʳʰʝʡ [7, 11, 14, 27, 28, 29]. 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʘ ʠʛʨʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʬʦʨʤʘ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʧʨʦ-

ʛʨʘʤʤʝ Bat Sound, ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, 
Fmʘʭ (ɻʮ) ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʟʚʫʢʘ, ʧʠʢʦʚʘʷ ʯʘʩʪʦʪʘ.    

ʃʝʪʫʯʠʝ ʤʳʰʠ  ʨʦʜʘ ʛʣʘʜʢʦʥʦʩʳʝ ʨʫʢʦʢʨʳʣʳʝ (Myotis) ʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʜʦ ʚʠʜʘ, ʯʪʦ ʩʚʷʟʘʥʥʦ 

ʩ ʪʨʫʜʥʦʩʪʴʶ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʚ ʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʘʭ. ʍʦʪʷ ʃʦʥʜʦʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʦʦʣʦ-
ʛʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʧʦ ʩʫʤʤʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ɸʥʘʣʠʟ ʟʚʫʢʦʚʳʭ ʬʘʡʣʦʚ, ʩʜʝʣʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʨʘʥʩʝʢʪʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʫʢʦ-

ʢʨʳʣʳʝ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʦʜʥʦʤʫ ʧʦʜʦʪʨʷʜʫ ʨʫʢʦʢʨʳʣʳʭ ï Microchiroptera, ʥʘʜʩʝ-

ʤʝʡʩʪʚʫ Vespertilionoidea, ʩʝʤʝʡʩʪʚʫ ɻʣʘʜʢʦʥʦʩʳʝ (Vespertillionidae) ð  ʦʙʳʢʥʦʚʝʥʥʳʝ ʣʝʪʫʯʠʝ ʤʳ-
ʰʠ ʠʣʠ ʢʦʞʘʥʦʚʳʝ. ʀʟ 10 ʨʦʜʦʚ ʵʪʦ ʩʝʤʝʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ  ʈʦʩʩʠʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʤʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ: ʅʦʯʥʠʮʳ (Myotis), ʅʝʪʦʧʳʨʠ (Pipistrellus), ɺʝʯʝʨʥʠ-

ʮʳ (Nyctalus), ʂʦʞʘʥʳ (Eptesicus), ɼʚʫʭʮʚʝʪʥʳʝ ʢʦʞʘʥʳ (Vespertilio). ʂ ʩʦʞʘʣʝʥʠʶ, ʤʝʪʦʜʠʢʘ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ ʧʦ ʠʭ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʘʤ ʥʝ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʦʚʫʶ ʧʨʠ-
ʥʘʜʣʝʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʅʦʯʥʠʮʳ (Myotis), ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʚʠʜʦʚʦʡ ʩʧʠʩʦʢ ʨʫ-

ʢʦʢʨʳʣʳʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 9 ʚʠʜʦʚ. 

ʉʧʠʩʦʢ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ: 
Nyctalus noctula (Schreber, 1774) - ɺʝʯʝʨʥʠʮʘ ʨʳʞʘʷ 

Nyctalus lasiopterus (Schreber, 1780) - ɺʝʯʝʨʥʠʮʘ ʛʠʛʘʥʪʩʢʘʷ 

Nyctalus leisleri (Kuhl, 1817) ï ʄʘʣʘʷ ʚʝʯʝʨʥʠʮʘ 
Pipistrellus pipistrellus (Schreber, 1774) - ʅʝʪʦʧʳʨʴ-ʢʘʨʣʠʢ, ʥʝʪʦʧʳʨʴ ʤʘʣʦʛʦʣʦʚʳʡ 

Pipistrellus pygmaeus (Leach, 1825) - ʅʝʪʦʧʳʨʴ ʤʘʣʳʡ, ʥʝʪʦʧʳʨʴ-ʧʠʛʤʝʡ 

Pipistrellus nathusii (Keyserling et Blasius, 1839) - ʣʝʩʥʦʡ ʥʝʪʦʧʳʨʴ, ʥʝʪʦʧʳʨʴ ʅʘʪʫʟʠʫʩʘ 

Eptesicus serotinus (Schreber, 1774) - ʂʦʞʘʥ ʧʦʟʜʥʠʡ, ʢʦʞʘʥ ʛʦʨʥʳʡ, ʢʦʞʘʥ ʪʫʨʢʤʝʥʩʢʠʡ  
Eptesicus nilssonii (Keyserling, Blasius, 1839)  - ʉʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ 

Vespertilio murinus (Linnaeus, 1758) ï ʂʦʞʘʥ ʜʚʫʭʮʚʝʪʥʳʡ 

ʉʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʪʝʡ, ʤʦʙʠʣʴʥʳʭ ʣʦʚʫʰʝʢ, ʛʝʪʝʨʦʜʠʥʥʳʭ ʜʝ-
ʪʝʢʪʦʨʦʚ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʤʝʩʪ ʫʙʝʞʠʱ  ʧʨʦʚʝʜʝʥʥʳʝ ɽ.ʌ. ʉʠʪʥʠʢʦʚʦʡ, ʉ.ɺ. ʂʨʫʩʢʦʧ ʠ ɸ.ɺ. ʄʠʰʪʘ 

[26] ʚ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2009 ʛʛ. ʚʳʷʚʠʣʠ 11 ʚʠʜʦʚ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ: 

Myotis  brandtii, M. daubentonii, Plecotus auritus,  P. kuhlii, P. nathusii, P. pygmaeus,  Nyctalus leisleri, N. 
noctula, Eptesicus nilssonii, E. Serotinus ʠ Vespertilio murinus.  ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʛʦ ʧʝʨʝʯʥʷ ʫʣʴʪʨʘʟʚʫʢʦ-

ʚʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʝ ʫʜʘʣʦʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʜʚʫʭ ʚʠʜʦʚ ʅʦʯʥʠʮ - Myotis  

brandtii ʠ M. daubentonii (ʨʘʩʧʦʟʥʘʪʴ ʛʦʣʦʩʘ ʢʦʪʦʨʳʭ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʝ-

ʪʦʜʘ ʩʝʛʦʜʥʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ), ʘ  ʪʘʢʞʝ Plecotus auritus,  P. kuhlii ʠ Nyctalus leisleri. ʅʦ 
ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʝʪʝʢʪʦʨʘ ʫʜʘʣʦʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʛʦʣʦʩʘ Nyctalus lasiopterus. ʋʚʝʨʝ-

ʥʳ, ʯʪʦ ʧʦ ʤʝʨʝ ʧʨʦʜʦʣʞʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʘʢʫʩʪʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʜʘʥʥʳʝ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʙʫʜʫʪ ʫʪʦʯʥʷʪʴʩʷ, ʘ ʩʧʠʩʦʢ  ʚʠʜʦʚ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2009-

2010 ʛʦʜʘʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʘʢ ʚʠʜ-

ʥʦ ʠʟ ʨʠʩʫʥʢʘ 2 ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ Eptesicus serotinus Nyctalus leisleri ʠ Vespetilio murinus. 
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ʈʝʞʝ ʚʩʝʛʦ ʫʜʘʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʛʦʣʦʩ Pipistrellus pipistrellus. 

 
ʈʠʩʫʥʦʢ 2 ï ʏʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩʫʥʢʝ 2 ʥʝ ʙʳʣʦ ʫʯʪʝʥʦ ʦʢʦʣʦ 600 ʟʘʧʠʩʘʥʥʳʭ ʟʚʫʢʦʚʳʭ ʩʠʛ-
ʥʘʣʦʚ ʨʫʢʦʢʨʳʣʳʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʩʣʘʙʳʝ ʛʦʣʦʩʘ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʜʘʣʝʥʠʠ ʦʪ ʤʠʢʨʦʬʦʥʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ BatSound ʥʝ ʫʜʘʝʪʩʷ ʢʦʨ-

ʨʝʢʪʥʦ ʩʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʠʭ ʩʦʥʦʛʨʘʤʤ ʠ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʦ ʚʠʜ ʣʝʪʫʯʠʭ ʤʳʰʝʡ. ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷʭ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʘʥʘʣʠʟʘ ʵʪʠʭ ʟʘʧʠʩʝʡ.  

 
Using method of ultrasonic acoustic monitoring the analysis of bats diversity on the territory of Bryansk region was 

done. In the course of our research 9 species were identified. 
The key words: bats, ultrasonic acoustic monitoring, Bryansk region 
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ɺ ʩʪʘʪʴʝ ʧʨʦʠʟʚʝʜʝʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ 8 ʧʦʢʘʟʘʪʝʣʝʡ: ʛʝʥʝʨʘʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ, ʚʳʟʨʝʚʘʥʠʝ ʧʦʙʝʛʦʚ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʩʦʭʨʘʥʝʥʠʝ ʛʘʙʠʪʫʩʘ, ʧʨʠʨʦʩʪ ʧʦʙʝʛʦʚ, ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʚʨʝ-

ʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ, ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʢʫʣʴʪʫʨʝ. 
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ʈʘʩʪʝʥʠʷ - ʙʘʟʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ʫʨʙʦʵʢʦʩʠʩʪʝʤʳ; ʦʥʠ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʳʡ ʜʝʢʦʨʘʪʠʚʥʳʡ ʦʙʣʠʢ, ʥʦ ʠ ʩʦʟʜʘʶʪ ʦʩʦʙʳʡ ʤʠʢʨʦʢʣʠʤʘʪ, ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ. ɺʘʞ-

ʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʫʩʪʦʡʯʠʚʦʛʦ ʘʩʩʦʨ-

ʪʠʤʝʥʪʘ ʧʦʨʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʦʨʘʡʦʥʥʳʭ, ʩʧʦʩʦʙʥʳʭ ʦʟʜʦʨʦʚʠʪʴ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦ 
ʩʦʭʨʘʥʷʪʴ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ. 

ɹʝʜʥʦʩʪʴ ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʬʣʦʨʳ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦ-

ʨʦʜ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʟʝʣʸʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʥʝʜʨʝʥʠʝ ʚ ʦʟʝʣʝʥʝʥʠʝ ʚʩʸ ʥʦʚʳʭ ʨʦʜʦʚ, 
ʚʠʜʦʚ ʠ ʬʦʨʤ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʛʦʨʦʜʩʢʠʭ ʩʦʦʙʱʝʩʪʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦ-

ʚʦʡ ʬʣʦʨʳ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ. 
ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʧʨʦʚʦ-

ʜʠʣʠʩʴ ʚ ʛ. ʉʝʚʝʨʦʜʚʠʥʩʢʝ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ 2002-2006 ʛʛ.; ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ - 

ʚ 2002-2011 ʛʛ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʥʜ ʨʦʬʣʦʨʘ ʛʦʨʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 26 ʚʠʜʘʤʠ: 
ɼʝʨʝʚʴʷ: ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ, ʙʝʨʸʟʘ ʧʫʰʠʩʪʘʷ, ʝʣʴ ʢʦʣʶʯʘʷ, ʢʝʜʨ ʩʠʙʠʨʩʢʠʡ (ʩʦʩʥʘ ʢʝʜʨʦʚʘʷ ʩʠ-

ʙʠʨʩʢʘʷ), ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ, ʣʠʩʪʚʝʥʥʠʮʘ ʉʫʢʘʯʸʚʘ, ʦʣʴʭʘ ʯʸʨʥʘʷ, ʨʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʪʦʧʦʣʴ 

ʜʨʦʞʘʱʠʡ (ʦʩʠʥʘ), ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ, ʯʝʨʸʤʫʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʷʙʣʦʥʷ ʷʛʦʜʥʘʷ (ʩʠʙʠʨʩʢʘʷ); 
ʂʫʩʪʘʨʥʠʢʠ: ʘʨʦʥʠʷ ʯʝʨʥʦʧʣʦʜʥʘʷ (ʨʷʙʠʥʘ ʯʝʨʥʦʧʣʦʜʥʘʷ), ʙʦʷʨʳʰʥʠʢ ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ (ʩʠ-

ʙʠʨʩʢʠʡ), ʙʫʟʠʥʘ ʢʨʘʩʥʘʷ (ʢʦʩʪʠʩʪʘʷ), ʜʸʨʝʥ ʙʝʣʳʡ (ʩʠʙʠʨʩʢʠʡ), ʞʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʘʷ, ʠʚʘ ʢʦʟʴʷ, ʠʨʛʘ 

ʦʙʠʣʴʥʦʮʚʝʪʫʱʘʷ, ʢʘʣʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʢʘʨʘʛʘʥʘ ʜʨʝʚʦʚʠʜʥʘʷ (ʘʢʘʮʠʷ ʞʸʣʪʘʷ), ʢʠʟʠʣʴʥʠʢ ʙʣʝʩʪʷ-
ʱʠʡ, ʨʦʟʘ ʠʛʣʠʩʪʘʷ, ʨʦʟʘ ʤʦʨʱʠʥʠʩʪʘʷ, ʩʠʨʝʥʴ ʚʝʥʛʝʨʩʢʘʷ, ʩʤʦʨʦʜʠʥʘ ʟʦʣʦʪʠʩʪʘʷ. 

ʀʟ ʥʠʭ ʠʥʪʨʦʜʫʮʝʥʪʘʤʠ ʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ 16 ʚʠʜʦʚ ʠʟ 9 ʩʝʤʝʡʩʪʚ: ʘʨʦʥʠʷ ʯʝʨʥʦʧʣʦʜʥʘʷ, ʙʦ-

ʷʨʳʰʥʠʢ ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ, ʙʫʟʠʥʘ ʢʨʘʩʥʘʷ, ʜʸʨʝʥ ʙʝʣʳʡ, ʝʣʴ ʢʦʣʶʯʘʷ, ʞʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʘʷ, ʠʨʛʘ ʦʙʠʣʴ-

ʥʦʮʚʝʪʫʱʘʷ, ʢʘʨʘʛʘʥʘ ʜʨʝʚʦʚʠʜʥʘʷ, ʢʝʜʨ ʩʠʙʠʨʩʢʠʡ, ʢʠʟʠʣʴʥʠʢ ʙʣʝʩʪʷʱʠʡ, ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ, ʨʦʟʘ 
ʤʦʨʱʠʥʠʩʪʘʷ, ʩʠʨʝʥʴ ʚʝʥʛʝʨʩʢʘʷ, ʩʤʦʨʦʜʠʥʘ ʟʦʣʦʪʠʩʪʘʷ, ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ, ʷʙʣʦʥʷ ʷʛʦʜʥʘʷ [1]. 

ʇʨʠ ʠʥʪʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʡ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʬʘʢʪʠʯʝʩʢʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʚʠʜʦʚ, ʥʦ ʠ ʜʘʣʴ-

ʥʝʡʰʝʝ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ [2]. ʅʘʤʠ ʧʨʦʠʟʚʝʜʝʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ 
ʥʘ ʦʩʥʦʚʝ 8 ʧʦʢʘʟʘʪʝʣʝʡ [3]: 

1 ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʆʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʟʘʚʠʩʠʪ 

ʦʪ ʮʝʣʦʛʦ ʨʷʜʘ ʫʩʣʦʚʠʡ ʠ ʧʦʧʳʪʢʘ ʦʙʲʷʩʥʠʪʴ ʝʝ ʢʘʢʠʤ-ʣʠʙʦ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʠʣʠ ʩʚʦʡʩʪʚʦʤ ʨʘʩʪʝʥʠʷ 
ʦʙʳʯʥʦ ʥʝ ʠʤʝʝʪ ʫʩʧʝʭʘ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʚʘʨʴʠʨʫʝʪ ʩʨʝʜʠ ʨʘʟʥʦ- ʠ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʧʝʨʚʳʝ ʛʦʜʳ 

ʞʠʟʥʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʦʨʘʡʦʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʜʤʝʨʟʘʶʪ ʦʜʥʦʣʝʪʥʠʝ ʠ ʜʚʫʣʝʪʥʠʝ ʧʦʙʝʛʠ, 
ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʧʦʜʥʠʤʘʝʪʩʷ. ʆʥʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʷʭ 

ʨʝʧʨʦʜʫʮʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʨʘʩʪʝʥʠʡ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʩʫʜʠʪʴ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦ-

ʩʪʠ ʨʘʩʪʝʥʠʡ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʟʝʣʸʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʛʦʨʦʜʘ. 
2 ʉʦʭʨʘʥʝʥʠʝ ʛʘʙʠʪʫʩʘ. ʀʟʫʯʘʝʤʳʝ ʜʨʝʚʝʩʥʳʝ ʠʥʪʨʦʜʫʮʝʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʞʠʟʥʝʥʥʳʤʠ 

ʬʦʨʤʘʤʠ: ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ. ɺʩʝ ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ ʩʦʭʨʘʥʷʶʪ ʧʨʠʩʫʱʫʶ ʠʤ ʚ ʧʨʠʨʦʜʝ ʞʠʟʥʝʥ-

ʥʫʶ ʬʦʨʤʫ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʚʝʣʠʯʠʚʘʶʪ ʚʳʩʦʪʫ, ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʨʠ-

ʨʦʩʪ. ʅʝʢʦʪʦʨʳʝ ʠʥʦʨʘʡʦʥʥʳʝ ʧʦʨʦʜʳ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʩʚʦʶ ʞʠʟʥʝʥʥʫʶ ʬʦʨʤʫ, ʧʨʠʩʧʦʩʘʙʣʠʚʘʷʩʴ ʢ 
ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʦʙʠʪʘʥʠʷ. 

3 ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʛʝʥʝʨʘʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʜʘ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʜʘʚʘʪʴ ʩʝʤʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ. ʆʙʨʘ-
ʟʦʚʘʥʠʝ ʧʦʣʥʦʮʝʥʥʳʭ ʩʝʤʷʥ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʪ.ʢ. 

ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʙʦʨʘ ʙʦʣʝʝ ʩʪʦʡʢʠʭ ʦʩʦʙʝʡ ʚ ʩʝʤʝʥʥʦʤ ʧʦʪʦʤʩʪʚʝ ʠʥʪʨʦʜʫʮʝʥʪʦʚ. 

4 ʉʪʝʧʝʥʴ ʝʞʝʛʦʜʥʦʛʦ ʚʳʟʨʝʚʘʥʠʷ ʧʦʙʝʛʦʚ. ɺʩʝ ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ ʠ ʟʠʤʦʩʪʦʡʢʠʝ ʠʥʦʨʘʡʦʥʥʳʝ 
ʠʥʪʨʦʜʫʮʝʥʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʧʦʟʜʥʦ ʥʘʯʠʥʘʶʱʠʭ ʠ ʨʘʥʦ ʟʘʢʘʥʯʠʚʘʶʱʠʭ ʚʝʛʝʪʘʮʠʶ ʠ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʧʦʣʥʳʤ ʦʜʨʝʚʝʩʥʝʥʠʝʤ ʧʦʙʝʛʦʚ. ʆʥʠ ʧʨʠʩʧʦʩʦʙʠʣʠʩʴ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʢʣʠʤʘʪʘ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʨʦʪʢʦʤʫ, ʙʫʨʥʦʤʫ ʧʝʨʠʦʜʫ ʨʦʩʪʘ, ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʚʨʝʤʷ ʟʘʚʝʨʰʠʪʴ ʧʨʦʮʝʩʩʳ ʟʘʢʘʣʠʚʘʥʠʷ 

ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʚʩʪʫʧʣʝʥʠʶ ʚ ʧʝʨʠʦʜ ʧʦʢʦʷ ʠ ʚʳʭʦʜʘ ʠʟ ʥʝʛʦ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ 
ʠʥʦʨʘʡʦʥʥʳʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʥʝʟʠʤʦʩʪʦʡʢʠ, ʥʝ ʤʝʥʷʶʪ ʨʠʪʤ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʥʝ ʫʩʧʝʚʘʶʪ ʟʘʚʝʨʰʠʪʴ 

ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʘʶʪʩʷ ʤʦʨʦʟʦʤ. 

5 ɺʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʢʫʣʴʪʫʨʝ. ʇʦ ʦʙʠʣʠʶ ʩʘʤʦʩʝʚʘ ʜʝʥʜʨʦʠʥʪʨʦʜʫʮʝʥʪʳ 
ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʚʠʜʳ, ʜʘʶʱʠʝ ʦʙʠʣʴʥʳʡ ʩʘʤʦʩʝʚ; ʫʤʝʨʝʥʥʳʡ ʩʘʤʦʩʝʚ; ʨʝʜʢʠʡ 

ʩʘʤʦʩʝʚ. ʅʘʨʷʜʫ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʨʘʟʤʥʦʞʘʶʱʠʤʠʩʷ ʩʘʤʦʩʝʚʦʤ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʠʥʪʨʦ-

ʜʫʮʝʥʪʦʚ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʚʝʛʝʪʘʪʠʚʥʦʝ ʩʘʤʦʚʦʟʦʙʥʦʚʣʝʥʠʝ. 
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6 ʈʝʛʫʣʷʨʥʦʩʪʴ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ. ʇʨʠʨʦʩʪ ʧʦʙʝʛʦʚ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ, ʚʦʟʨʘʩʪʘ, ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ. ʇʨʠ ʧʝʨʝʩʝʣʝʥʠʠ ʠʥʦʨʘʡʦʥʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫ-

ʩʪʘʨʥʠʢʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʝʣʠʯʠʥʳ ʛʦʜʠʯʥʦʛʦ 
7 ʧʨʠʨʦʩʪʘ, ʠ ʪʝʤ ʩʘʤʳʤ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ ʞʝ ʚʠʜʘʤʠ, ʧʨʦʠʟʨʘʩʪʘ-

ʶʱʠʤʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. 

8 ʇʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʄʝʩʪʥʳʝ ʚʠʜʳ ʩʦʭʨʘʥʷʶʪ ʪʝʤʧʳ ʨʦʩʪʘ ʠʣʠ ʫʚʝʣʠʯʠʚʘ-
ʶʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ. ʀʥʦʨʘʡʦʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʥʠʞʝʥʥʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʚ ʦʩʥʦʚ-

ʥʦʤ, ʧʦʩʣʝ ʦʙʤʝʨʟʘʥʠʷ ʦʙʨʘʟʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʜʥʦʣʝʪʥʠʝ ʧʦʙʝʛʠ. ʅʠʟʢʦʝ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ 

ʚʧʦʣʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʭ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. 
9 ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ. ʇʦʨʘʞʘʝʤʦʩʪʴ ʥʘʩʝʢʦʤʳʤʠ ʠ ʧʦʜʚʝʨ-

ʞʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʠʜʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʦ ʠ ʦʪ ʩʪʝʧʝʥʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʮʝʥʦʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʝʥʜʨʦʠʥʪʨʦʜʫʮʝʥʪʦʚ 

ʇʦʨʦʜʘ 

ʇʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ 

ʟʠʤʦʩʪʦʡ-

ʢʦʩʪʴ, ʙʘʣʣ 

ʩʦʭʨʘʥʝ-

ʥʠʝ ʛʘʙʠ-
ʪʫʩʘ 

ʛʝʥʝʨʘʪʠʚ-

ʥʦʝ ʨʘʟʚʠ-
ʪʠʝ, % 

ʚʳʟʨʝʚʘ-

ʥʠʝ ʧʦʙʝ-

ʛʦʚ, 
ʛʨʫʧʧʘ 

ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʨʘʟ-

ʤʥʦʞʝʥʠʷ 
ʚ ʢʫʣʴʪʫʨʝ 

ʧʨʠ-

ʨʦʩʪ 

ʧʦʙʝ-
ʛʦʚ, ʤʤ 

ʧʦʙʝʛʦʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʘʷ ʩʧʦʩʦʙ-
ʥʦʩʪʴ 

ʧʦʚʨʝʞʜʝ-

ʥʠʝ ʚʨʝʜʠ-

ʪʝʣʷʤʠ ʠ 
ʙʦʣʝʟʥʷʤʠ, 

% 

ɸʨʦʥʠʷ ʯʝʨʥʦ-

ʧʣʦʜʥʘʷ 
II  + 85 1 ʥʠʟʢʘʷ 450,2 ʦʯʝʥʴ ʚʳʩʦʢʘʷ ˈ 

ɹʦʷʨʳʰʥʠʢ 

ʢʨʦʚʘʚʦ-

ʢʨʘʩʥʳʡ 

IV + 72 2 
ʦʯʝʥʴ ʚʳ-

ʩʦʢʘʷ 
350,0 ʥʠʟʢʘʷ 21 

ɹʫʟʠʥʘ ʢʨʘʩʥʘʷ III  + 9 2 ʚʳʩʦʢʘʷ 530,0 ʦʯʝʥʴ ʚʳʩʦʢʘʷ 6 

ɼʸʨʝʥ ʙʝʣʳʡ IV + 93 2 ʩʨʝʜʥʷʷ 400,0 ʩʨʝʜʥʷʷ 27 

ɽʣʴ ʢʦʣʶʯʘʷ II  + 2 2 ʥʠʟʢʘʷ 109,0 ʥʠʟʢʘʷ ˈ 

ɾʠʤʦʣʦʩʪʴ 

ʪʘʪʘʨʩʢʘʷ 
IV + 77 1 ʩʨʝʜʥʷʷ 350,0 ʚʳʩʦʢʘʷ 60 

ʀʨʛʘ 

ʦʙʠʣʴʥʦʮʚʝ-

ʪʫʱʘʷ 

II  + 79 2 ʚʳʩʦʢʘʷ 410,5 ʩʨʝʜʥʷʷ 42 

ʂʘʨʘʛʘʥʘ ʜʨʝ-

ʚʦʚʠʜʥʘʷ 
III  + 85 2 

ʦʯʝʥʴ ʚʳ-

ʩʦʢʘʷ 
340,0 ʦʯʝʥʴ ʚʳʩʦʢʘʷ 31 

ʂʝʜʨ ʩʠʙʠʨ-

ʩʢʠʡ 
II  + ˈ 2 ʥʠʟʢʘʷ 60,0 ʥʠʟʢʘʷ ˈ 

ʂʠʟʠʣʴʥʠʢ 

ʙʣʝʩʪʷʱʠʡ 
IV + 54 1 ʥʠʟʢʘʷ 340,0 ʚʳʩʦʢʘʷ 38 

ʃʠʧʘ ʤʝʣʢʦ-
ʣʠʩʪʥʘʷ 

II  + 50 2 
ʦʯʝʥʴ ʚʳ-
ʩʦʢʘʷ 

360,0 ʥʠʟʢʘʷ 42 

ʈʦʟʘ ʤʦʨʱʠʥʠ-

ʩʪʘʷ 
II  + 96 2 ʥʠʟʢʘʷ 260,0 ʩʨʝʜʥʷʷ ˈ 

ʉʠʨʝʥʴ ʚʝʥʛʝʨ-

ʩʢʘʷ 
IV + 75 2 

ʦʯʝʥʴ ʚʳ-

ʩʦʢʘʷ 
420,0 ʦʯʝʥʴ ʚʳʩʦʢʘʷ 40 

ʉʤʦʨʦʜʠʥʘ 

ʟʦʣʦʪʠʩʪʘʷ 
I + 98 1 ʩʨʝʜʥʷʷ 400,0 ʚʳʩʦʢʘʷ 12 

ʊʦʧʦʣʴ ʙʘʣʴ-

ʟʘʤʠʯʝʩʢʠʡ 
II  + 80 2 

ʦʯʝʥʴ ʚʳ-

ʩʦʢʘʷ 
240,0 ʦʯʝʥʴ ʚʳʩʦʢʘʷ 45 

 

ɻʝʥʝʨʘʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʘʯʝʩʪʚʫ ʩʝʤʷʥ, ʚʳʟʨʝʚʘʥʠʝ ʧʦʙʝʛʦʚ - ʧʦ ʛʨʫʧʧʝ ʧʦʜʛʦ-

ʪʦʚʣʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʟʠʤʝ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ - ʧʦ ʰʢʘʣʝ ɻɹʉ, ʩʦʭʨʘʥʝʥʠʝ ʛʘʙʠʪʫʩʘ - ʧʦ ʩʚʦʡʩʪʚʝʥʥʦʡ 
ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʘʨʝʘʣʝ, ʧʨʠʨʦʩʪ ʧʦʙʝʛʦʚ - ʚ ʤʤ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʩʪʝʧʝʥʴ 

ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ - ʧʦ ʣʠʩʪʚʝʥʥʳʤ ʧʘʪʦʣʦʛʠʷʤ, ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʢʫʣʴʪʫʨʝ (ʩʘʤʦʩʝʚ, ʚʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ) - 
ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [4,5]. 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʚʳʩʰʫʶ ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ 

ʠʤʝʶʪ ʘʨʦʥʠʷ ʯʝʨʥʦʧʣʦʜʥʘʷ, ʩʤʦʨʦʜʠʥʘ ʟʦʣʦʪʠʩʪʘʷ ʠ ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʦʣʦʞʝ-
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ʥʠʝ ʟʘʥʠʤʘʝʪ ʙʦʷʨʳʰʥʠʢ ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ. ʆʩʪʘʣʴʥʳʝ ʧʦʨʦʜʳ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ [1]. 

 
In the article the integral estimation of perspective of introduction is produced on the basis of 8 indexes: genesic devel-

opment, ripening of escapes, resistance to cold, maintainance of habitus, increase of escapes, degree of povrezhdaemos-

ti by wreckers and illnesses, pobegoobrazovatelnaya ability and possible methods of reproduction in a culture. 

The key words: Introduced species, adaptation, resistance to cold, complex estimation. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʠ 

ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ  ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʯʝʪʘʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʡ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʚʦʟʨʘʩ-

ʪʘʥʠʝʤ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʘʭ ʧʨʦʞʠʚʘʥʠʷ. 
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ʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠʥʪʝʥʩʠʚʥʦʤʫ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʝʨʛʣʠʩʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʨʝʜʳ, ʯʪʦ ʷʚʠʣʦʩʴ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʌ ʥʘʧʨʷʞʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 
ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ ʟʜʦʨʦʚʴʷ ʚʩʝ ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘ-

ʶʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʪʝʧʝʥʴ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʩʦ ʩʨʝʜʦʡ. ʅʘʨʘʩʪʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʤʦʞʝʪ ʦʙʛʦʥʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ [1,3]. 

ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥʦ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ, ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪʳ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠ-

ʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ [2]. 

ɸʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʯʝʪʘʥʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦ-
ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ.  

ʎʝʣʴ: ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʠ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝ-

ʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʧʦʣʥʝʥ ʵʢʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʆʉ) ʧʦ ʧʣʦʪʥʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 
137

Cs (ʢɹʢ/ʤ
2
) (ʇʈɿ) ʠ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʦʢʩʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʞʠʪʝʣʷ (ʢʛ/ʯʝʣ/ʛʦʜ) (ʉʊɻʅ). ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʫʨʦʚʥʷ ʠ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʥʞʠʨʦʚʘʥʥʳʭ ʧʦ ʩʪʝʧʝʥʠ ʨʘʜʠʘʮʠʦʥʥʦ-
ʭʠʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʯʝ-

ʪʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʚʝʜʝʥʦ ʚ 

çʥʘʪʫʨʥʦʤè ʵʢʩʧʝʨʠʤʝʥʪʝ, ʚʦʟʥʠʢʰʝʤ ʚʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʠ ʥʘ ʏɸʕʉ ʠ ʚʳʟʚʘʚʰʝʤ ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘ-
ʛʨʷʟʥʝʥʠʝ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʥʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʶʛʦ-

ʟʘʧʘʜʥʳʝ ʨʘʡʦʥʳ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ.  

ɸʥʘʣʠʟ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʦʪʜʝʣʴʥʳʭ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʚʳʷʚʣʷʝʪ ʨʘʟʣʠʯʠʷ ʚ 

ʩʪʝʧʝʥʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʩʦʚʦʢʫʧʥʦʤʫ ʘʥʘʣʠʟʫ  ʧʦʢʘʟʘʪʝʣʝʡ ʨʘ-
ʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ  (ʧʦ ʮʝʟʠʶ-137 ʚ ʂʠ/ʢʤ

2
): ʧʘʰʝʥ, ʩʝʣʴʭʦʟʫʛʦʜʠʡ (ʧʘʩʪʙʠʱʘ, ʩʝʥʦʢʦʩʳ); 

ʧʣʦʪʥʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, - ʩ ʫʯʝʪʦʤ ʤʠʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʟʘʛʨʷʟʥʷʷ ʧʨʠ  ʵʪʦʤ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʥʘʤʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʭʝʤʘ ʨʘʥ-
ʞʠʨʦʚʘʥʠʷ  ʨʘʡʦʥʦʚ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʦʟʜʘʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ  ʨʘʜʠ-

ʘʮʠʦʥʥʳʡ ʬʦʥ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: 1: 0.5-1 ʂʠ/ʢʤ
2
 -  ɹʨʷʥʩʢʠʡ, ʄʛʣʠʥʩʢʠʡ ʨʘʡʦʥʳ; 2: 1-5 

ʂʠ/ʢʤ
2
 - ʉʪʘʨʦʜʫʙʩʢʠʡ, ʂʣʠʤʦʚʩʢʠʡ ʨʘʡʦʥʳ; 3:  5 - 15 ʂʠ/ʢʤ

2
 ïɻʦʨʜʝʝʚʩʢʠʡ, ʂʣʠʥʮʦʚʩʢʠʡ; 4: 15 - 40 

ʂʠ/ʢʤ
2
 - ʅʦʚʦʟʳʙʢʦʚʩʢʠʡ, ʂʨʘʩʥʦʛʦʨʩʢʠʡ ʨʘʡʦʥʳ. 

ʉ ʫʯʝʪʦʤ ʩʦʯʝʪʘʥʥʦʛʦ ʵʬʬʝʢʪʘ ʨʘʜʠʘʮʠʦʥʥʦ - ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ 8-ʤʠ ʨʘʡʦʥʦʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʭʝʤʝ: 1ɸ ï ʄʛʣʠʥʩʢʠʡ; 1ʉ - ɹʨʥ̫-

ʩʢʠʡ; 2ɸ ï ʉʪʘʨʦʜʫʙʩʢʠʡ; 2ɹ ï ʂʣʠʤʦʚʩʢʠʡ; 3ɹ ï ʂʣʠʥʮʦʚʩʢʠʡ; 3ʉ ï ɻʦʨʜʝʝʚʩʢʠʡ; 4ɸ ï ʂʨʘʩʥʦʛʦʨ-
ʩʢʠʡ; 4ɼ- ʅʦʚʦʟʳʙʢʦʚʩʢʠʡ. 

ɼʨʫʛʠʝ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʨʘʥʞʠʨʦʚʘʥʥʳʭ ʨʘʡ-

ʦʥʘʭ ʫʨʘʚʥʦʚʝʰʠʚʘʣʠʩʴ ʠ ʥʝ ʦʢʘʟʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʨʘʚʥʠʚʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦ-
ʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʡʦʥʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫ-

ʯʠʷ (4ɼ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʦʯʝʪʘʥʠʝʤ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ, ʩ ʨʘʡʦʥʘʤʠ, ʛʜʝ ʜʝʡʩʪʚʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʦ, ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦ-
ʚʳʰʝʥʠʝ: ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ (1,98 ʨʘʟʘ) ʠ ʜʝʪʩʢʦʛʦ (2,86 ʨʘʟʘ) ʥʘʩʝʣʝ-

ʥʠʷ, ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ - ʚ 2,15  ʠ 6,25 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩʨʝʜʠ ʜʝʪʩʢʦ-

ʛʦ ʥʘʩʝʣʝʥʠʷ - ʚ 6,28 ʨʘʟʘ, ʙʦʣʝʟʥʝʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ - ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 2,5, ʘ ʩʨʝʜʠ 
ʜʝʪʩʢʦʛʦ - ʚ 25,6 ʨʘʟ,  ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 1,87 ʠ 3,0 ʨʘʟʘ, ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ - ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ - ʚ 2,17 ʠ 2,57 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʙʦʣʝʟʥʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʘ ʪʘʢʞʝ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ - ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ 
ʥʘʩʝʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 2,13 ʠ 3,23 ʨʘʟʘ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʡʦʥʘʭ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʠ ʨʘʟʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʚʘʨʠʡʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ (4ɸ ʠ 2ɸ) ʧʦʣʫʯʝʥʳ ʜʘʥ-

ʥʳʝ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʷʶʪ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ  ʵʥʜʦʢʨʠʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ 
ʚʟʨʦʩʣʦʛʦ (ʚ 2,82 ʨʘʟʘ) ʠ ʜʝʪʩʢʦʛʦ (ʚ 4,43 ʨʘʟʘ) ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʚ 3,23 ʠ 1,97 ʨʘʟʘ, - ʚ ʨʘʡʦʥʝ ʩ ʧʦʚʳʰʝʥʥʦʡ  ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɸʥʘʣʠʟ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ 
ʫʨʦʚʥʝ, ʚʳʷʚʠʣ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʦʯʝʪʘʶʱʠʭʩʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ (4ɼ) ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʨʝʜʠ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʨʘʡʦʥʦʚ, ʢʘʢ ʩʨʝʜʠ 

ʚʟʨʦʩʣʦʛʦ, ʪʘʢ ʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʳ ʛʠʛʠʝʥʠʯʝʩʢʠ ʚʘʞʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʟʘ-

ʢʣʶʯʘʶʱʠʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʯʝʪʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʠʟʤʝʥʷʝʪ ʨʝʘʢʮʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʜʦʟʦ-ʟʘʚʠʩʠʤʳʤ ʵʬʬʝʢʪʦʤ, ʨʝʘʣʠʟʘ-

ʮʠʷ ʢʦʪʦʨʦʛʦ  ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʨʦʚʥʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦ-
ʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʢʘʢ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ, ʪʘʢ ʠ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝ-

ʣʝʥʠʷ, ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʯʝʪʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ (4ɼ). ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʅʦʚʦʟʳʙʢʦʚʩʢʦʤ ʨʘʡʦʥʝ (4ɼ) ʠʥ-
ʬʝʢʮʠʦʥʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʳʰʝ, ʯʝʤ ʚ ɻʦʨʜʝʝʚʩʢʦʤ (3ʉ), ʂʨʘʩʥʦʛʦʨ-

ʩʢʦʤ (4ɸ), ʉʪʘʨʦʜʫʙʩʢʦʤ (2ɸ) ʨʘʡʦʥʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 2,88; 2,19; 2,15 ʨʘʟʘ. ɸʥʘʣʠʟ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʳʷʚʣʷʝʪ ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʥʪʝʥ-
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 ʩʠʚʥʦʩʪʠ ʢʘʢ ʨʘʜʠʘʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (t = 0,52-0,53). 

ɸʥʘʣʠʟ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ  ʚ ʨʘʥʞʠʨʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʚʳʷʚʣʷʝʪ ʟʘ-
ʢʦʥʦʤʝʨʥʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʩʦ-

ʯʝʪʘʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʯʪʦ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪʩʷ ʧʨʷʤʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (t=0,66-0,70). ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʝʟʥʝʡ ʢʨʦʚʠ ʠ ʦʨʛʘ-
ʥʦʚ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʅʦʚʦʟʳʙʢʦʚʩʢʦʤ ʨʘʡʦʥʝ (4ɼ) ʚʳʰʝ, ʯʝʤ ʚ ʂʨʘʩʥʦ-

ʛʦʨʩʢʦʤ (4ɸ)  ʚ 8,75 ʨʘʟʘ (ʨ < 0,05). 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʤʝʭʘʥʠʟʤ 

ʚʳʷʚʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʚʷʟʘʥ ʩ ʩʠʥʝʨʛʠʟʤʦʤ ʜʝʡʩʪʚʠʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʩʠʩʪʝʤʫ ʛʝʤʦʧʦʵʟʘ. 
ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʥʞʠʨʦʚʘʥʥʳʭ 

ʨʘʡʦʥʘʭ ʚʳʷʚʠʣ ʟʥʘʯʠʤʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʪʦʤ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʥʜʦʢʨʠʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʠʤʝʝʪ ʜʦʟʦ-ʟʘʚʠʩʠʤʫʶ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʩ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʴʶ ʩʦʯʝʪʘʥʥʦʛʦ ʵʬʬʝʢʪʘ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʡ ʧʨʷʤʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (t=0,71-0,94). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 
ʫʨʦʚʝʥʴ ʵʥʜʦʢʨʠʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʯʝʪʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ 

ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʨʦʚ-

ʥʷ ʵʥʜʦʢʨʠʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʅʦʚʦʟʳʙʢʦʚʩʢʦʤ (4ɼ) ʠ ʂʨʘʩʥʦʛʦʨʩʢʦʤ (4ɸ) ʨʘʡʦʥʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʧʝʨʚʦʤ ʨʘʡʦʥʝ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (ʚ 6,67 ʨʘʟʘ, ʨ < 0,05). 

ɺʳʷʚʣʝʥʥʳʝ ʬʘʢʪʳ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʚ ʨʘʡʦʥʘʭ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʪʚʝʨʞʜʘʝʤʳʝ ʚʳʩʦʢʦʡ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʤʝʞʜʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʘʜʠʘʮʠʦʥʥʳʭ 

ʬʘʢʪʦʨʦʚ (t=-0,89), ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩ ʤʝʭʘʥʠʟʤʘʤʠ ʧʦʜʘʚʣʝʥʠʷ ʩʝʥʩʠʙʠʣʠ-
ʟʠʨʫʶʱʝʛʦ  ʜʝʡʩʪʚʠʷ ʤʘʣʳʭ ʜʦʟ ʧʝʩʪʠʮʠʜʦʚ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʵʬʬʝʢʪʝ ʩ ʠʦʥʠʟʠʨʫʶʱʠʤʠ ʠʟʣʫʯʝʥʠʷ-

ʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʙʧʦʧʫʣʷʮʠʡ ʊ-ʣʠʤʬʦʮʠʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʙʨʦʥʭʠʪʘʤʠ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʅʦʚʦʟʳʙʢʦʚʩʢʦʤ (4ɼ) ʠ ɹʨʷʥʩʢʦʤ (1ʉ) ʨʘʡʦʥʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʩ ʚʳʩʦʢʦʡ 
ʧʣʦʪʥʦʩʪʴʶ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ 4,97 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʨʘʜʠʘ-

ʮʠʦʥʥʦ-ʯʠʩʪʦʤ ʨʘʡʦʥʝ ʧʨʠ ʦʜʠʥʘʢʦʚʦ ʚʳʩʦʢʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ ʧʝʩʪʠʮʠʜʘʤʠ.  

ɺʳʷʚʣʝʥʳ ʚʝʜʫʱʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʟʚʝʥʴʷ ʤʝʭʘʥʠʟʤʘ ʩʦʯʝʪʘʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝ-
ʣʦʚʝʢʘ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʜʦʟʦʟʘʚʠʩʠʤʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʟʨʝʚʘʥʠʝ ʠʤʤʫʥʦ-ʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʠʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʯʝʪʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʠʘʮʠʦʥʥʦ-

ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʧʘʩʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʠʦʨʠ-

ʪʝʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ  ʩ ʫʯʝʪʦʤ  ʧʣʦʪʥʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ  ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʕʢʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʚ 
ʨʘʡʦʥʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʘʚʘʨʠʡʥʳʤ ʨʘʜʠʘʮʠʦʥʥʳʤ ʬʦʥʦʤ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʟʘʱʠʪʫ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦ-

ʚʝʢʘ ʢʘʢ ʦʪ ʨʘʜʠʘʮʠʠ, ʪʘʢ ʠ ʦʪ ʵʢʟʦʪʦʢʩʠʢʘʥʪʦʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʩʦ-

ʯʝʪʘʥʥʳʡ ʵʬʬʝʢʪ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ,  ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʥʘʨʫʰʝʥʠʠ  ʩʦʩʪʦʷ-
ʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʦʥʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʷʚʣʷʶʪʩʷ ʪʝʨʨʠʪʦ-

ʨʠʠ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʦʯʝʪʘʥʥʳʭ ʵʬʬʝʢʪʦʚ ʨʘʜʠʘʮʠʦʥʥʦïʭʠʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 
ɺʝʜʫʱʝʡ ʩʠʩʪʝʤʦʡ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʷʚʣʷʝʪʩʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ. ʆʪʜʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ, ʩʪʨʫʢʪʫʨʦʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʥʪʨʦʧʦʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ 

ʇʣʦʪʥʦʩʪʴ ʨʘʜʠʦʘʢ-

ʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦ 137Cs, ʢɹʢ/ʤ2 

ʉʨʝʜʥʝʛʦʜʦʚʳʝ 

ʪʦʢʩʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʥʘ ʞʠʪʝʣʷ, 

ʢʛ/ʯʝʣ/ʛʦʜ 

I ï ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 7,8-24,4 1,5-3,6 

II  ï ʨʘʜʠʘʮʠʦʥʥʦ-ʟʘʛʨʷʟʥʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 175,7-572,8 1,3-3,2 

III  ï ʭʠʤʠʯʝʩʢʠ ʟʘʛʨʷʟʥʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 7,8-44,8 8,2-15,8 

IV ï ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʨʘʜʠʦʘʢʪʠʚʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ 
175,7-260,5 3,2-6,2 
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V ï ʪʝʨʨʠʪʦʨʠʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʜʠʦʘʢʪʠʚʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ 
565,0 9,4 

VI ï ʪʝʨʨʠʪʦʨʠʠ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 68,4 11,7 

 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʡʦʥʳ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ (ʕɻ). 

ʆʙʦʙʱʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 
ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷ-

ʤʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2003-2008 ʛʛ. ʚʳʷʚʣʷʣʩʷ ʚ 
ʨʘʡʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʭʠʤʠʯʝʩʢʦʡ (IIIʕɻ) ʠ, ʦʩʦʙʝʥʥʦ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʦʡ 

(Vʕɻ) ʥʘʛʨʫʟʢʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʨʘʡʦʥʘʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ 

(IIʕɻ) ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ (ʪʘʙʣʠʮʘ 2).  

ʊʘʙʣʠʮʘ 2  

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ɹʨʷʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʟʘ 2003-2008ʛʛ. (ʩʣʫʯʘʝʚ ʥʘ 1000 ʥʘʩʝʣʝʥʠʷ) 
ʕɻ 

ɻʦʜʳ 
I II  III  IV V VI  

2003 1537,3 3085,3 11597 5904 8126 3876 

2004 2448,3 3585,0 9958 6416 11680 4248 

2005 2921,7 3636,0 10008 5908 13899 4915 

2006 3058,0 3611,0 10445 7194 13983 4864 

2007 3908,3 3674,7 13018 7337 14041 4836 

2008 4010,7 3929,3 16284 7948 14083 4591 

MÑm 
2980,7Ñ 
378,49 

3586,9Ñ 
112,48 

11885,0Ñ 
1000,47 

6784,5Ñ 
341,86 

12635,3Ñ 
978,63 

4555,0Ñ 
169,37 

 

ɺʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʡ ʠ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʟʥʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʧʦʚʳʰʝʥʥʳʤ ʢʨʦʚʷʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʚ ʨʘʡʦʥʘʭ ʩ ʧʦʚʳ-

ʰʝʥʥʳʤʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢ ʭʠʤʠʯʝʩʢʦʡ (IIIʕɻ), ʪʘʢ ʠ ʨʘʜʠʘʮʠʦʥʥʦ-
ʭʠʤʠʯʝʩʢʦʡ (Vʕɻ) ʧʨʠʨʦʜʳ. ɺ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʭ ʨʘʡʦʥʘʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʟʘʛʨʷʟ-

ʥʝʥʠʝʤ (IIʕɻ) ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʟʥʷʤʠ ʩ ʧʦʚʳʰʝʥ-

ʥʳʤ ʢʨʦʚʷʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʜʠʘʮʠʦʥʥʦ-ʯʠʩʪʳʤ (Iʕɻ) ʨʘʡʦʥʦʤ. 
ɿʘʢʣʶʯʝʥʠʝ. ɺʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʨʘ-

ʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʘʭ ʧʨʦʞʠʚʘʥʠʷ. 
ɼʦʢʘʟʘʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʢʨʦ-

ʚʷʥʳʤ ʜʘʚʣʝʥʠʝʤ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ 

ʦʙʱʝʡ ʠ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʚ 3,04 ʠ 2,65 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʚ ʨʘʡʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦ-

ʩʪʴʶ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʧʦ 
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Cs 565,0 ʢɹʢ/ʤ
2
 ʠ ʚʳʰʝ), ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʘʭ ʩ ʚʳʩʦʢʠʤʠ ʩʨʝʜ-

ʥʝʛʦʜʦʚʳʤʠ ʪʦʢʩʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʘ ʞʠʪʝʣʷ (95,6 ʢʛ/ʯʝʣ/ʛʦʜ ʠ ʚʳʰʝ) ʚ 3,98 ʠ 3,14 ʨʘʟ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʘʡʦʥʘʭ. 

 
The summary: As a result of the spent long-term researches laws of formation of level and structure of disease of the 

population in the Bryansk region in interrelation with indicators combined influences of radiating -chemical factors of 

environment are revealed. Increase of level of the general disease by illnesses of system of blood circulation of adult 

population in the Bryansk region in interrelation with increase of radiating-chemical loadings of environment in resid-

ing areas is established. 

Key words: ecological factors, health of the person, disease of the population, radiating, chemical environmental con-

tamination. 
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ʀ.ʄ. ʀʚʝʥʢʦʚʘ 

 
ʅʘ ʦʩʥʦʚʝ ʜʝʜʫʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʦ 4 ʜʝʨʠʚʘʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʘʜʚʝʥʪʠʚʥʳʤʠ ʚʠʜʘʤʠ: Asclepias syriaca, Cyclachaena xanthiifolia, Heracleum 

sosnowskyi,, Echinocystis lobata. ʇʨʠʚʦʜʠʪʩʷ ʠʭ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʘʥʪʨʦʧʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʘʜʚʝʥʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʜʝʜʫʢʪʠʚʥʳʡ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

 
ʉʠʥʘʥʪʨʦʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. [11, 12, 16]. ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʩʪʚʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʦʢʨʦʚʘ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʚ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʴ-

ʝʟʥʦʡ ʫʛʨʦʟʦʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʥʘʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ [8]. 

ʄʘʪʝʨʠʘʣʳ ʩʪʘʪʴʠ ʜʦʧʦʣʥʷʶʪ ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ, ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʥʝʜʨʝʥʠʷ ʠʥʚʘʟʠʦʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ [2, 
5, 6]. ʀʥʚʘʟʠʦʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʥʝʦʬʠʪʘʤʠ ʠ ʦʙʳʯʥʦ ʚʳʩʪʫʧʘʶʪ ʜʦʤʠʥʘʥʪʘʤʠ ʩʦʦʙʱʝʩʪʚ. 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʩʦʦʙʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʨʘʟʤʝʨʦʤ 4 ï 25 ʤ
2
 

ʠʣʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮʘʭ ʩʦʦʙʱʝʩʪʚʘ. ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ 29 ʦʧʠʩʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʤʘʨʠʯʩʢʦʛʦ 
ʨʘʡʦʥʘ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʉʧʦʩʦʙ ʠʤʤʠʛʨʘʮʠʠ ʠ ʩʪʝʧʝʥʴ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʥʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [9, 15]: ʢʩʝʥʦʬʠʪ ï ʚʠʜ ʟʘʥʝʩʝʥ ʩʣʫʯʘʡʥʦ; ʵʨʛʘʟʠʦʬʠʪ ï ʚʠʜ ʟʘʥʝʩʝʥ 
ʧʨʝʜʥʘʤʝʨʝʥʥʦ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥ; ʢʦʣʦʥʦʬʠʪ ï ʚʠʜ ʧʨʦʯʥʦ ʟʘʢʨʝʧʠʚʰʠʝʩʷ ʚ ʥʦʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʥʦ 

ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ ʠʟ ʥʠʭ; ʵʧʝʢʦʬʠʪ ï ʚʠʜ ʘʢʪʠʚʥʦ ʨʘʩʩʝʣʷʶʱʠʡʩʷ ʧʦ ʥʘʨʫʰʝʥʥʳʤ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʷʤ. ʂ ʘʛʨʠʦ-ʵʧʝʢʦʬʠʪʘʤ [4] ʦʪʥʝʩʝʥʳ ʨʘʩʪʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʩʠʥʘʥ-
ʪʨʦʧʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ, ʥʦ ʩʧʦʩʦʙʥʳʝ ʢ ʠʥʚʘʟʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʧʦʣʫʝʩʪʝʩʪʚʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʜʫʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ 

K. Kopecky, C. Hejny [13, 14]. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ. 
ʅʘʟʚʘʥʠʝ ʩʦʦʙʱʝʩʪʚ ʜʘʥʦ ʧʦ ʚʠʜʘʤ-ʜʦʤʠʥʘʥʪʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʦʙʣʠʢ ʩʦʦʙʱʝʩʪʚ ʠ ʧʦ ʢʦʪʦ-

ʨʳʤ ʦʥʠ ʣʝʛʢʦ ʦʧʦʟʥʘʶʪʩʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʧʨʠʚʝʜʝʥ ʚ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʘʙʣʠʮʘʭ (1 ï 4). ʈʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ ʚ ʪʘʙʣʠʮʝ ʫʢʘʟʘʥ ʢʣʘʩʩ ʧʦʩʪʦʷʥ-
ʩʪʚʘ (ʂʧ), ʘʨʘʙʩʢʠʤʠ ï ʦʙʠʣʠʝ-ʧʦʢʨʳʪʠʝ ʧʦ ʰʢʘʣʝ J. Braun-Blanquet [10]. ʃʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʨʘʩʪʝ-

ʥʠʡ ʜʘʥʳ ʧʦ ʩʚʦʜʢʝ ʇ.ʌ. ʄʘʝʚʩʢʦʛʦ [3]. ʅʦʤʝʥʢʣʘʪʫʨʘ ʢʣʘʩʩʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪʩʷ ʧʦ ʨʘʙʦʪʝ 

L. Mucina [17]. ʅʠʞʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʠʚʘʪʥʳʭ ʩʦʦʙʱʝʩʪʚ.  

ɼʝʨʠʚʘʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ Asclepias syriaca [Artemisietea] 
ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʚʠʜ-ʜʦʤʠʥʘʥʪ. Asclepias syriaca Somm. et Lev. ï ʚʘʪʦʯʥʠʢ ʩʠʨʠʡʩʢʠʡ. ʉʝ-

ʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ ʛʦʨʥʳʡ ʚʠʜ, ʵʨʛʘʟʠʦʬʠʪ, ʢʦʣʦʥʦʬʠʪ-ʵʧʝʢʦʬʠʪ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʦʙʱʝʩʪʚʘ. Asclepias syriaca ʬʦʨʤʠʨʫʝʪ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ 
ʦʪʢʦʩʘʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. ɺʘʪʦʯʥʠʢ ʩʠʨʠʡʩʢʠʡ ʬʦʨʤʠʨʫʝʪ ʩʦʦʙʱʝʩʪʚʘ ʚʳʩʦʪʦʡ ʜʦ 1,3ʤ. 

ʆʙʣʠʢ ʩʦʦʙʱʝʩʪʚ ʚ ʭʦʜʝ ʚʝʛʝʪʘʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʪʸʤʥʦ-ʟʝʣʸʥʦʛʦ ʜʦ ʨʦʟʦʚʦ-ʟʝʣʸʥʦʛʦ ï ʧʨʠ ʮʚʝʪʝʥʠʠ. 

ɺ ʩʦʩʪʘʚʝ ʮʝʥʦʬʣʦʨʳ ʢʦʥʩʪʘʥʪʥʳ (ʪʘʙʣ. 1): Artemisia vulgaris, Calamagrostis epigeios, Equisetum arv-
ense, Medicago falcata, Convolvulus arvensis. ʈʘʩʩʝʷʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʪʠʧʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʣʫʛʦʚ (ʪʘʙʣ. 1): 

Trifolium pretense, Rumex acetosa, Achillea millefolium, Vicia cracca, Poa pratensis, Galium mollugo. ʍʘ-

mailto:gpzolot@rambler.ru
mailto:gpzolot@rambler.ru
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1 

ʨʘʢʪʝʨʥʳ ʚʠʜʳ ʧʦʥʪʠʯʝʩʢʦʛʦ ʠ ʩʫʙʧʦʥʪʠʯʝʩʢʦʛʦ ʛʝʦʵʣʝʤʝʥʪʘ (ʪʘʙʣ. 1): Fragaria viridis, Salvia praten-

sis, Seseli annum, Origanum vulgare, Astragalus cicer. ʌʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ 10 ʜʦ 22 ʚʠʜʦʚ 

ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ, ʆʇʇ 90 ï 95 %.  

ʕʢʦʣʦʛʠʷ. ʉʦʦʙʱʝʩʪʚʘ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʩʨʝʜʥʝʫʚʣʘʞʥʝʥʥʳʭ (5,8), ʩʣʘʙʦ ʢʠʩʣʳʭ ʧʦʯʚʘʭ (6,5), 
ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ (5,9) ʧʦʯʚʳ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ: ʩʳʨʦʡ ï 3,8 ʢʛ/ ʤ

2
, 

ʩʫʭʦʡ ï 0,92 ʢʛ/ ʤ
2
. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʤʝʯʘʣʦʩʴ, ʢʘʢ ʨʝʜʢʦʝ ʦʜʠʯʘʚʰʠʝ ʨʘʩʪʝʥʠʝ, ʧʦ ʥʘʩʝ-
ʣʝʥʥʳʤ ʧʫʥʢʪʘʤ [1]. ɺ ʂʦʤʘʨʠʯʩʢʦʤ ʨʘʡʦʥʝ ʩʦʦʙʱʝʩʪʚʦ Asclepias syriaca ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ 2011ʛ., 

ʦʪʤʝʯʝʥʦ ʚʜʦʣʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʩʪ.ʋʩʦʞʘ, ʧʣ.491ʢʤ. ʠ ʧʣ.463ʢʤ. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʘʙʣʠʮʘ ʜʝʨʠʚʘʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Asclepias syriaca 
ˉ ʦʧʠʩʘʥʠʷ  1 2 3 4 5 6 ʂʧ 

ʆʇʇ, % 95 95 90 90 90 90 

 
ʇʣʦʱʘʜʴ ʦʧʠʩʘʥʠʷ, ʤ2 40 20 10 9 10 4 

ɺʳʩʦʪʘ, ʤ 1,0 1,3 1,0 1,1 0,8 0,9 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ  22 15 16 10 11 14 

ɼ. ʚ. ʩʦʦʙʱʝʩʪʚʘ Asclepias syriaca [Artemisietea vulgaris] 

Asclepias syriaca 5 3 4 4 3 5 V 

ɼ. ʚ. ʢʣʘʩʩʘ Artemisietea vulgaris ʠ ʧʦʜʯʠʥʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ 

Artemisia vulgaris  - r r r r r IV  

Calamagrostis epigeios  2 - 1 - + + IV  

Equisetum arvense  + + r - r + IV  

Tanacetum vulgare  - - r r - r III  

Bromopsis inermis  + + - - - - II  

Elytrigia repens - - - 2 - + II  

Oenothera biennis - - - - + r II  

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ 

Convolvulus arvensis  + + r - + + V 

Medicago falcata  + + r - + - IV  
Carex hirta - - - r + + II  

Dactylis glomerata  - + + - - - II  

Centaurea jacea  - + + - - - II  

Trifolium pratense   - - + - r - II  

Rumex acetosa - - + - - + II  

Achillea millefolium  - - - + + - II  

Vicia cracca  + - + - - - II  

Poa pratensis - - - + + - II  

Anthriscum sylvestris  - - r - - + II  

Galium mollugo  - - - - + + II  

Convallaria majalis  - + - - + - II  
Solidago vulgaris  - - - - + r II  

Trifolium medium  1 r - - - - II  

ɽʜʠʥʠʯʥʦ ʚʩʪʨʝʯʝʥʳ: 2. Agrimonia eupatoria (+), Campanula rapunculoides (+), Fragaria viridis (+), Euphorbia 

helioscopia (+), Salvia pratensis (+); 4. Erigeron ʩanadensis (r). Seseli annum (r); 6. Festuca pratensis (+), Saponaria 

officinalis (+), Rubus caesius (+);  7. Erigeron annuum (+), Euphorbia virgata (+), Lathyrus tuberosus (+), Carex 

praecox (+), Origanum vulgare (+), Sedum maximum (+), Artemisia campestris (r), Astragalus cicer (r); 8. Ajuga rep-

tans (1), Aegopodium podagraria (+), Phleum pratense (+), Glechoma hederacea (+), Galium aparine (+), Lysimachia 

nummularia (+). 

ɼʝʨʠʚʘʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ Cyclachaena xanthiifolia [Stellarietea] 
ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʚʠʜ-ʜʦʤʠʥʘʥʪ. Cyclachaena xanthiifolia (Nutt.) Fresen. ï ʮʠʢʣʘʭʝʥʘ ʜʫʨ-

ʥʠʰʥʠʢʦʣʠʩʪʥʘʷ. ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ ʩʪʝʧʥʦʡ ʚʠʜ, ʢʩʝʥʦʬʠʪ, ʵʧʝʢʦʬʠʪ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʦʙʱʝʩʪʚʘ. ʆʙʣʠʢ ʩʦʦʙʱʝʩʪʚʘ (ʪʘʙʣ. 2) ʦʧʨʝʜʝʣʷʝʪ Cyclachaena xanthiifolia, 

ʬʦʨʤʠʨʫʶʱʘʷ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ ʦʙʰʠʨʥʳʝ ʟʘʨʦʩʣʠ ʚʳʩʦʪʦʡ ʜʦ 2,3 ʤ. ɺ ʩʝʛʝʪʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʚ 
ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚʘ ʦʙʳʯʥʳ: Chenopodium album, Sonchus arvensis, Polygonum lapathifolium.  

ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʝ ʚ 25 ʤ
2 
 ʚʘʨʴʠʨʫʝʪ ʦʪ 6 ʜʦ 20 ʚʠʜʦʚ.  

ʎʠʢʣʘʭʝʥʘ ʜʫʨʥʠʰʥʠʢʦʣʠʩʪʥʘʷ ï ʟʣʦʩʪʥʳʡ ʢʘʨʘʥʪʠʡʥʳʡ ʩʦʨʥʷʢ, ʘʣʣʝʨʛʝʥ. ʄʝʩʪʥʦʝ ʥʘʩʝʣʝ-
ʥʠʝ ʩʢʘʰʠʚʘʝʪ Cyclachaena xanthiifolia ʜʣʷ ʧʦʜʢʦʨʤʢʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. 

ʕʢʦʣʦʛʠʷ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ: ʩʳʨʦʡ ï 5,7 ʢʛ/ ʤ
2
, ʩʫʭʦʡ ï 1,23 ʢʛ/ ʤ

2
. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺʧʝʨʚʳʝ ʩʦʙʨʘʥʘ ʇ.ɿ. ɹʦʩʝʢʦʤ ʚ 1974 ʛ. ʥʘ ʩʪ. ʇʦʯʝʧ [8]. ɹ. ʉ. ʍʘʨʠʪʦʥʮʝʚ 

(1986) ʦʪʤʝʯʘʣ ʢʘʢ ʨʝʜʢʠʡ ʚʠʜ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʉʝʚʩʢʦʤ, ʅʘʚʣʠʥʩʢʦʤ ʨ-ʥʘʭ; ʠ ʧʦ ʦʢʨ. ʛ. ʊʨʫʙʯʝʚʩʢ 
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ʚ ʧʦʡʤʝ ʨ. ɼʝʩʥʘ ʦʙʨʘʟʫʶʱʠʡ ʟʘʨʦʩʣʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʧʫʪʷʤ ï ʧʦ ʞʝʣʝʟʥʳʤ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʜʦʨʦʛʘʤ. ɺ ʂʦʤʘʨʠʯʩʢʦʤ ʨʘʡʦʥʝ Cyclachaena xanthiifolia 

ʬʦʨʤʠʨʫʝʪ ʦʙʰʠʨʥʳʝ ʟʘʨʦʩʣʠ ʧʦ ʦʢʨʘʠʥʘʤ ʦʛʦʨʦʜʦʚ, ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ, ʥʘ ʬʝʨʤʘʭ ʠ ʟʘʣʝʞʘʭ. ɺ ʙʣʠ-

ʞʘʡʰʝʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʠʢʣʘʭʝʥʳ ʜʫʨʥʠʰʥʠʢʦʣʠʩʪʥʦʡ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. 

ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʘʙʣʠʮʘ ʜʝʨʠʚʘʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Cyclachaena xanthiifolia  
ˉ ʦʧʠʩʘʥʠʷ 1 2 3 4 5 6 7 8 ʂʧ 

ʆʇʇ, % 75 80 80 85 95 85 100 95 
 

ʇʣʦʱʘʜʴ ʦʧʠʩʘʥʠʷ, ʤ2 1000 120 75 350 450 126 2000 3300 

ʏʠʩʣʦ ʚʠʜʦʚ  20 18 6 16 15 19 14 12 
 

ɼ. ʚ. ʩʦʦʙʱʝʩʪʚʘ Cyclachaena xanthiifolia [ Stellarietea mediae ] 

Cyclachaena xanthiifolia 5 3 4 3 4 3 4 5 V 

ɼ. ʚ. ʢʣʘʩʩʘ Stellarietea mediae ʠ ʧʦʜʯʠʥʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ  

Convolvulus arvensis + - - - 1 1 1 1 IV  

Chenopodium album - 2 1 - - + - 1 IV  

Tripleurospermum inodorum r - - - - 2 + - III  

Urtica urens + - - + - 2 2 - III  

Amaranthus retroflexus - - 1 - - - 1 - II  

Bromus secalinus + - r - - - - - I  

Bunias orientalis r - - - - - - + I  

Galinsoga parviflora - r + - - - - - I  

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ  

Artemisia vulgaris + + r - 1 1 + - V 

Artemisia absinthium + - - + + + - 1 IV  

Arctium tomentosum - - + + - 1 - 1 IV  
Lactuca serriola - r - - - - 1 - III  

Erigeron canadensis r r - + - - - r III  

Erigeron annuus r - - r - + r - III  

Achillea millefolium r - - r + r - - III  

Polygonum lapathifolium 1 - + - - 2 - - III  

Dactylis glomerata - r r - - + + - III  

Sonchus arvensis - - - + + + - 1 III  

Cichorium intybus - - - - + + + + III  

Elytrigia repens  r - - - - - 1 1 II  

Taraxacum officinale  - - - - + + + - II  

Arctium lappa r r - - - - - - II  
Bromus mollis + + - - - - - - II  

Urtica dioica - r - + - - - - II  

Leonurus villosus - + + - - - - - II  

Acer negundo - r - + - - - - II  

Linaria vulgaris - - - r + - - - II  

Agrostis tenuis  - - - - - + + - II  

ɽʜʠʥʠʯʥʦ ʚʩʪʨʝʯʝʥʳ: 1. Atriplex sagittata (+), Galeopsis tetrahit (+), Poa palustris (+); 3. Atriplex rosea (r), Gerani-

um sibiricum (r); 4. Calamagrostis epigeios (+),Berteroa incana (r); 6. Phleum pretense (+),Rumex confertus 

(+),Solidago Canadensis (r);  7. Heracleum sibiricum (+). 

ɼʝʨʠʚʘʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ Heracleum sosnowskyi [Artemisietalia vulgaris] 
ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʚʠʜ-ʜʦʤʠʥʘʥʪ Heracleum sosnowskyi Manden ï ʙʦʨʱʝʚʠʢ ʉʦʩʥʦʚʩʢʦʛʦ. 

ʂʘʚʢʘʟʩʢʠʡ ʛʦʨʥʦʣʝʩʥʦʡ ʩʫʙʘʣʴʧʠʡʩʢʠʡ ʣʫʛʦʚʦʡ ʚʠʜ. ʉʚʝʪʦʣʶʙʠʚʦʝ, ʥʠʪʨʦʬʠʣʴʥʦʝ ʨʘʩʪʝʥʠʝ, ʛʝ-

ʤʠʢʨʠʧʪʦʬʠʪ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʦʙʱʝʩʪʚʘ. ʆʙʣʠʢ ʩʦʦʙʱʝʩʪʚ (ʪʘʙʣ. 3) ʦʧʨʝʜʝʣʷʝʪ Heracleum sosnowskyi, ʜʦʩʪʠ-
ʛʘʶʱʠʡ ʚʳʩʦʪʳ 3,5-4 ʤ, ʧʨʠ ʜʠʘʤʝʪʨʝ ʩʪʝʙʣʷ ʜʦ 7 ʩʤ. ʀʟ-ʟʘ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʣʠʩʪʴʝʚ ʪʨʘʚʦʩʪʦʡ ʧʦʜ ʠʭ 

ʧʦʣʦʛʦʤ ʦʯʝʥʴ ʨʝʜʦʢ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʝʜʠʥʠʯʥʳʤʠ ʦʩʦʙʷʤʠ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦ ʢʦʥʩʪʘʥʪʳ ʚ ʵʪʠʭ ʩʦʦʙʱʝ-

ʩʪʚʘʭ: Artemisia vulgaris, Arctium tomentosum, Urtica dioica. ʀʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʣʫʛʦʚʳʝ ʚʠʜʳ: Achillea 
millefolium, Dactylis glomerata, Potentilla anserina. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 90-100%, ʧʨʠ ʵʪʦʤ ʜʦʣʷ 

ʫʯʘʩʪʠʷ Heracleum sosnowskyi ï 75-100%. ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ï 7-14 ʚʠʜʦʚ ʥʘ 100 ʤ
2
. 

ʕʢʦʣʦʛʠʷ. ʉʦʦʙʱʝʩʪʚʘ ʦʙʳʯʥʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʚʝʞʠʤ (5,1-5,5) ʩʣʘʙʦʢʠʩʣʳʤ (6,6-6,7), ʙʦʛʘ-
ʪʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʘʟʦʪʦʤ (6,9-7,3) ʩʫʙʩʪʨʘʪʘʤ ʠʣʠ ʩʫʛʣʠʥʠʩʪʳʤ ʧʦʯʚʘʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺʚʝʜʝʥ ʚ ʢʫʣʴʪʫʨʫ ʚ ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʠʣʦʩʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩ 60-70-ʭ ʛʦʜʦʚ. 

ɺʳʨʘʱʠʚʘʣʩʷ ʢʘʢ ʩʠʣʦʩʥʘʷ ʢʫʣʴʪʫʨʘ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʝʢʨʘʱʝʥʦ ʚ 80-ʝ 
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3 

ʛʦʜʳ. ɺ 80-ʭ ʛʦʜʘʭ ʨʝʜʢʦ ʦʪʤʝʯʘʣʩʷ ʧʦ ʥʘʨʫʰʝʥʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ [7]. ɺ ʂʦʤʘʨʠʯʩʢʦʤ 

ʨʘʡʦʥʝ ʩʦʦʙʱʝʩʪʚʦ Heracleum sosnowskyi ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ, ʦʢʨʘʠʥʘʤ ʧʦʣʝʡ, ʟʘʣʝʞʘʤ, 

ʟʘʙʨʦʰʝʥʥʳʤ ʬʝʨʤʘʤ, ʚʙʣʠʟʠ ʩʠʣʦʩʥʳʭ ʷʤ, ʧʫʩʪʳʨʷʤ, ʩʚʘʣʢʘʤ, ʫ ʜʦʤʦʚ. ʇʣʦʱʘʜʠ ʟʘʥʷʪʳʝ ʵʪʠʤʠ 

ʩʦʦʙʱʝʩʪʚʘʤʠ ʚʘʨʴʠʨʫʶʪ ʦʪ 50 ʤ
2
 ʜʦ 175 ʤ

2
, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʜʦʣʴ ʜʦʨʦʛ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 35ʤ, ʧʨʠ 

ʰʠʨʠʥʝ ʧʦʣʦʩ ʜʦ 8-12 ʤ. 

ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʘʙʣʠʮʘ ʜʝʨʠʚʘʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Heracleum sosnowskyi 
ˉ ʦʧʠʩʘʥʠʷ  1 2 3 4 5 6 ʂʧ 

ʆʇʇ, % 95 90 100 95 95 90 

 
ʇʣʦʱʘʜʴ ʦʧʠʩʘʥʠʷ, ʤ2 175 60 98 56 81 78 

ɺʳʩʦʪʘ, ʤ 3,5 3,2 2,9 3,0 3,1 3,0 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ  3 6 4 7 5 5 

ɼ. ʚ. ʩʦʦʙʱʝʩʪʚʘ Heracleum sosnowskyi [Artemisietea vulgaris] 

Heracleum sosnowskyi 4 4 4 4 4 4 V 

ɼ. ʚ. ʢʣʘʩʩʘ Artemisietea vulgaris ʠ ʧʦʜʯʠʥʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ 

Artemisia absinthium 1 r r - r r V 

Artemisia vulgaris  1 + r r - - IV  

Cichorium intybus + + - r - - III  

Elytrigia repens - + - - r r III  

Calamagrostis epigeios - + + - - - II  

Arctium tomentosum 1 - - r - - II  

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ 

Urtica dioica 1 + + 1 + + V 

Sonchus arvensis - + r r r r V 

Taraxacum officinale 1 + r + - - IV  

Plantago major + + - - - + III  

Tripleurospermum perforatum 1 - r - r - III  
Anthriscus sylvestris - r + - r - III  

Polygonum aviculare 1 - - - - r II  

Geranium pratense + - - - r - II  

Achillea millefolium 1 - r - - - II  

Rumex confertus + - - - r - II  

Dactylis glomerata - + - r - - II  

ɽʜʠʥʠʯʥʦ ʚʩʪʨʝʯʝʥʳ: 1.Potentilla anserina (+); 2. Cyclachaena xanthiifolia (r); 5. Plantago lanceolata (+), Potentil-

la anserine(+). 

ɼʝʨʠʚʘʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ Echinocystis lobata [Galio-Urticetea] 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʚʠʜ-ʜʦʤʠʥʘʥʪ. Echinocystis lobata (Mich.) Torr. Et Gray ï ʵʭʠʥʦʮʠʩʪʠʩ ʰʠ-

ʧʦʚʘʪʳʡ. ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ ʜʝʢʦʨʘʪʠʚʥʳʡ ʚʠʜ, ʵʨʛʘʟʠʦʬʠʪ, ʘʛʨʠʦ-ʵʧʝʢʦʬʠʪ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʦʙʱʝʩʪʚʘ. ʌʠʪʦʮʝʥʦʟʳ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʧʨʠʙʨʝʞʥʳʤ ʚʣʘ-

ʛʦʦʙʝʩʧʝʯʝʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʠʟʤʝʥʝʥʥʳʤ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʫ ʞʠʣʴʷ, ʫ ʚʳʛʦʥʦʚ. ɺ 
ʬʠʪʦʮʝʥʦʟʘʭ ʘʩʧʝʢʪ ʩʦʟʜʘʝʪ Echinocystis lobata (ʪʘʙʣ., 4). 

ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ï 4-7 ʚʠʜʦʚ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʝ. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳ-

ʪʠʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 80 ʜʦ 100%.  
ʅʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ ʚ ʩʦʦʙʱʝʩʪʚʘʭ Echinocystis lobata ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʦʨʤʦʚʳʭ ʮʝʣʷʭ. 

ʕʢʦʣʦʛʠʷ. ʉʦʦʙʱʝʩʪʚʘ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʳʨʳʝ, ʧʣʦʭʦ ʘʵʨʠʨʫʝʤʳʝ (9,1), ʠʟʚʝʩʪʢʦʚʳʝ (7,9), ʭʦ-

ʨʦʰʦ ʦʙʝʩʧʝʯʝʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʤ ʘʟʦʪʦʤ (8,2) ʧʦʯʚʳ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ: ʩʳʨʦʡ ï 
1,3 ʢʛ/ ʤ

2
, ʩʫʭʦʡ ï 0,34 ʢʛ/ ʤ

2
. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʇ.ɿ. ɹʦʩʝʢ [1] ʦʪʤʝʯʘʣ ʥʘʭʦʜʢʠ ʵʭʠʥʦʮʠʩʪʠʩʘ ʰʠʧʦʚʘʪʦʛʦ ʚ ʛʦʨʦʜʘʭ ʊʨʫʙ-

ʯʝʚʩʢʝ, ʇʦʛʘʨʝ, ɹʨʷʥʩʢʝ; ɹ. ʉ. ʍʘʨʠʪʦʥʮʝʚ [7]ʦʪʤʝʯʘʣ ʩʣʫʯʘʠ ʝʛʦ ʜʠʯʘʥʠʷ ʚ ʠʚʥʷʢʘʭ ʠ ʧʦʡʤʘʭ ʨʝʢ. ɺ 

ʂʦʤʘʨʠʯʩʢʦʤ ʨʘʡʦʥʝ Echinocystis lobata ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦ ʩʦʨʥʳʤ ʤʝʩʪʘʤ, ʥʘ ʚʣʘʞʥʳʭ ʣʫʛʘʭ 
ʫ ʜʦʨʦʛ, ʜʦʣʠʥʘʤ ʨʝʢ, ʧʫʩʪʳʨʷʤ ʠ ʩʚʘʣʢʘʤ, ʫ ʞʠʣʴʷ.  

ʊʘʙʣʠʮʘ 4 

ʍʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʘʙʣʠʮʘ ʜʝʨʠʚʘʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Echinocystis lobata 
ˉ ʦʧʠʩʘʥʠʷ 1 2 3 4 5 6 7 8 9 ʂʧ 

ʆʇʇ, % 100 95 90 80 95 100 90 100 100 
 

ʇʣʦʱʘʜʴ ʦʧʠʩʘʥʠʷ, ʤ
2
 30 36 45 40 175 245 210 100 165 

ʏʠʩʣʦ ʚʠʜʦʚ  5 6 6 7 5 6 4 7 7  

ɼ. ʚ. ʩʦʦʙʱʝʩʪʚʘ Echinocystis lobata [Galio-Urticetea] 

Echinocystis lobata 4 5 5 4 3 5 3 3 4 V 
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ˉ ʦʧʠʩʘʥʠʷ 1 2 3 4 5 6 7 8 9 ʂʧ 

ɼ. ʚ. ʢʣʘʩʩʘ Galio-Urticetea ʠ ʧʦʜʯʠʥʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ 

Urtica dioica + 2 2 3 3 2 1 2 + V 

Mentha arvensis r 1 1 + 1 r - - - IV  

Galium aparine 1 3 1 1 1 - - - + III  

Glechoma hederacea - - 1 - 2 - - - + II  

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ 

Plantago major + 1 + r 1 - - + + IV  

Artemisia vulgaris + - 1 + - - + + - III  

Arctium tomentosum + - + + - - + + - III  

Arctium lappa - - - r 1 + + - + III  

Artemisia absinthium - + 1 - - - + + + III  

Rumex confertus + r - 1 - - + - - III  

Anthriscus sylvestris - - - + + + + - - III  

Potentilla anserina + 1 + - + - - + + III  
Cyclachaena xanthiifolia - - - 1 - - - +  II  

Poa pratensis 1 - 1 - - - - - - II  

Dactylis glomerata + - - - - - + - - II  

Achillea millefolium - r + - - - - r r II  

Elytrigia repens 1 - - - r - 1 - - II  

Agrostis tenuis - 1 + - - - - - - II  

Acer negundo r r - - - - - - - II  

Convolvulus arvensis - + - - 1 1 - - - II  

Galinsoga parviflora r - r - - - - - r II  

Sonchus arvensis - - - 1 - - 1 - - II  

Cirsium arvense - - - - + r - - - II  
ɽʜʠʥʠʯʥʦ ʚʩʪʨʝʯʝʥʳ: 1. Cucurbita pepo (r), Heracleum sibiricum (r); 2. Cichorium intybus (r), Tripleurospermum 

perforatum (r), Polygonum aviculare(+); 5. Stachys palustris (+), Galeopsis ladanum(+), Pastinaca sativa (r), Pasti-

naca sativa(r),  Salix fragilis (+); 7. Taraxacum officinale (+). 

ɺʠʜʳ-ʥʝʦʬʠʪʳ Asclepias syriaca, Cyclachaena xanthiifolia, Heracleum sosnowskyi, Echinocystis 

lobata  ʬʦʨʤʠʨʫʶʪ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʥʝʧʦʩʪʦʷʥʝʥ ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ ʚʥʝʜʨʝʥʠʝ. ɸʜʚʝʥʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳ-
ʪʝʩʥʷʶʪ ʚʠʜʳ ʠʩʭʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʪʝʥʝʥʠʷ ʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʜʟʝʤʥʳʭ ʠ ʧʦʜ-

ʟʝʤʥʳʭ ʧʦʙʝʛʦʚ. 

 
On the basis of the deductive approach 4 derivative com munities formed by adventive species: Asclepias syriaca, Her-

acleum sosnowskyi, Cyclachaena xanthiifolia. The ekologo-floristic characteristic of communities is given.  

The key words: synanthropic communita, adventive plants, a deductive approach, floristic classification, Bryansk region. 
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ʅ.ʖ. ʂʘʣʷʟʠʥʘ 

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʳʩʢʘʥʠʶ ʥʦʚʦʛʦ, ʧʨʦʩʪʦʛʦ ʚ ʠʩʧʦʣʥʝʥʠʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ-ʜʝʡʩʪʚʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ 
ʞʠʚʦʪʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʘʥʝʤʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʝʤʠʷ, ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. 

 
ɺʚʝʜʝʥʠʝ 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʳʩʢʘʥʠʝ ʥʦʚʦʛʦ, ʧʨʦʩʪʦʛʦ ʚ ʠʩʧʦʣʥʝʥʠʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚ-

ʥʦ-ʜʝʡʩʪʚʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʘʥʝʤʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ. ʇʨʝʜʣʦʞʝʥʥʳʡ 
ʘʚʪʦʨʘʤʠ ʢʦʤʧʣʝʢʩʥʳʡ ʩʧʦʩʦʙ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʦʩʥʦʚʘʥ ʥʘ ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʦʡ 
ʞʠʜʢʦʩʪʠ (ʮʩʞ), ʦʙʣʫʯʝʥʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ ʠ ʚʚʝʜʝʥʥʦʡ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-
ʥʳʭ ʪʦʯʝʢ (ʙʘʪ), ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʨʦʚʝʪʚʦʨʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 
ʩʧʦʩʦʙʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʦʜʦʧʳʪ-
ʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʧʨʘʚʠʣʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭè (ʧʨʠʣʦʞʝʥʠʝ ʢ ʧʨʠʢʘʟʫ ʤʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝ-
ʥʠʷ ʩʩʩʨ ʦʪ 12.08.1977ʛ. ˉ755). 

ʎʝʨʝʙʨʦʩʧʠʥʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ ʧʦʣʫʯʘʣʠ ʧʝʨʝʜ ʫʙʦʝʤ ʦʪ ʢʦʨʦʚ ʚ ʚʦʟʨʘʩʪʝ 3-4 ʣʝʪ ʞʠʚʦʪʥʳʭ ʥʘ 
ʙʘʟʝ ʘʦ çʤʘʢʩʦè (ʩʘʨʘʥʩʢʠʡ ʤʷʩʦʢʦʤʙʠʥʘʪ) ʠ ʧʨʝʜʧʨʠʷʪʠʷ çʧʠʱʝʢʦʤʙʠʥʘʪè ʨʝʩʧʫʙʣʠʢʠ ʤʦʨʜʦʚʠʷ [4]. 
ɹʣʘʛʦʧʦʣʫʯʠʝ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʘ ʪʘʢ ʞʝ ʧʨʠ ʧʦʩʣʝ-
ʫʙʦʡʥʦʤ ʦʩʤʦʪʨʝ ʪʫʰʠ ʠ ʦʨʛʘʥʦʚ.  

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʣʦʯʢʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʚ ʚʦʟʨʘʩʪʝ 2 ʤʝʩʷʮʘ, ʞʠʚʦʡ ʤʘʩʩʦʡ 90 
ʢʛ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʠʟ 40 ʛʦʣʦʚ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. ɺ ʦʧʳʪʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 40 ʪʝʣʦʯʝʢ 
ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʩ ʜʠʘʛʥʦʟʦʤ ʘʣʠʤʝʥʪʘʨʥʘʷ ʘʥʝʤʠʷ, ʠʟ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠ 2 ʠ 3 ʦʧʳʪʥʳʝ 
ʛʨʫʧʧʳ ʧʦ 20 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʋ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʣʝʯʝʥʠʷ ʦʪʙʠʨʘʣʠ ʢʨʦʚʴ 
ʠ ʢʦʩʪʥʳʡ ʤʦʟʛ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ. 

ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʞʠʚʦʪʥʳʭ ʣʝʯʠʣʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ï ʧʨʠʤʝʥʷʷ ʬʝʨʢʦʚʝʥ, 40% ʨʘʩʪʚʦʨʘ 
ʛʣʶʢʦʟʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1% ʨʘʩʪʚʦʨʘ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʦʟʘʭ [1].  

ʊʨʝʪʴʶ ʛʨʫʧʧʫ ʞʠʚʦʪʥʳʭ ʣʝʯʠʣʠ ʢʦʤʧʣʝʢʩʥʳʤ ʩʧʦʩʦʙʦʤ, ʪ.ʝ. ʧʦ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʩʭʝʤʝ ʣʝʯʝ-
ʥʠʷ ʘʥʝʤʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʦʙʣʘʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʨʦʚʝʪʚʦʨʝʥʠʝ 
(ʦʙʣʘʩʪʴ ʣʦʧʘʪʢʠ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ), ʧʦʜʢʦʞʥʦ, ʦʜʥʦʢʨʘʪʥʦ ʚʚʦʜʠʣʠ ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʦʙʣʫʯʝʥʥʫʶ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ çʬʦʪʦʥ-1è ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘ-
ʤʠ (ʫʬ-ʠʟʣʫʯʝʥʠʝʤ) ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ, ʚ ʜʦʟʝ 9 ʤʣ ʥʘ ʛʦʣʦʚʫ [1-3].  

ɺ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʦʮʝʥʠʚʘʣʠ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʦʪʙʠʨʘʣʠ ʜʣʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʢʨʦʚʴ ʥʘ 5, 10, 15, 20,25 ʠ 30 ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʪʳʭ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʣʝʯʝʥʠʷ ʚ ʢʨʦʚʠ ʦʪʤʝʯʘʣʦʩʴ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 
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ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ (3,73 Ñ 0,53 ʤʣʥ./ʤʢʣ.), ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ 8,27 Ñ 1,16 ʪʳʩ./ʤʢʣ., ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʣʠʤʬʦʮʠʪʦʚ ʩʦʩʪʘʚʣʷʣʦ 4,54 Ñ 0,12 ʪʳʩ./ʤʢʣ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ 2,73 Ñ 0,22 ʪʳʩ./ʤʢʣ. 

ʅʘ 5 ʩʫʪʢʠ ʧʨʠ ʣʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʢʨʦʚʠ ʪʝʣʦʯʝʢ ʦʪʤʝʯʘʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʜʦ 3,91 Ñ 0,35 ʤʣʥ./ʤʢʣ. ʅʘ 5 
ʩʫʪʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʪʝʣʦʯʝʢ ʦʪʤʝʯʝʥʦ 
ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʜʦ 3,83 Ñ 0,57 ʤʣʥ./ʤʢʣ. 

ʅʘ 10 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʭ ʣʝʯʠʣʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ 
ʘʥʝʤʠʠ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʚʳʨʦʩʣʦ ʜʦ 4,21 Ñ 1,56 ʤʣʥ./ʤʢʣ. ʅʘ 10 ʩʫʪʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʝʥʦ, ʯʪʦ 
ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʫʞʝ 5,44 Ñ 0,57 ʤʣʥ./ʤʢʣ. 

ʅʘ 15 ʩʫʪʢʠ ʧʨʠ ʣʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʢʨʦʚʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʜʦʣʞʘʝʪ ʧʣʘʚʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʜʦʩʪʠʛʘʝʪ 
5,31 Ñ 0,31 ʤʣʥ./ʤʢʣ. (ʨÒ0,05). ʅʘ 15 ʩʫʪʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʧʨʠ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʜʦʣʞʘʝʪ ʜʦʩʪʦʚʝʨʥʦ 
ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 6,32 Ñ 0,02 (ʨÒ0,05) ʤʣʥ./ʤʢʣ. 

ʅʘ 20 ʩʫʪʢʠ ʧʨʠ ʣʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʢʨʦʚʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʜʦʣʞʘʝʪ ʧʣʘʚʥʦ ʜʦʩʪʦʚʝʨʥʦ ʨʘʩʪʠ ʠ ʨʘʚʥʦ 5,53 Ñ 
0,28 (ʨÒ0,05) ʤʣʥ./ʤʢʣ. ʅʘ 20 ʩʫʪʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ 
ʞʠʚʦʪʥʳʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʦʪʤʝʯʝʥʦ,ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 
ʪʦʤ ʞʝ ʫʨʦʚʥʝ ʠ ʨʘʚʥʦ 6,30 Ñ 1,38 ʤʣʥ./ʤʢʣ. 

ʅʘ 25 ʩʫʪʢʠ ʧʨʠ ʣʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʢʨʦʚʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʧʣʘʚʥʦ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 6,0 Ñ 0,30 (ʨÒ0,05) 
ʤʣʥ./ʤʢʣ. ʅʘ 25 ʩʫʪʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʜʦʣʞʘʝʪ ʧʣʘʚʥʦ 
ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʜʦʩʪʠʛʘʝʪ 6,50 Ñ 1,33 ʤʣʥ./ʤʢʣ. 

ʅʘ 30 ʩʫʪʢʠ ʧʨʠ ʣʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʢʨʦʚʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 6,27 Ñ 2,33 ʤʣʥ./ʤʢʣ. ʅʘ 30 ʩʫʪʢʠ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 
ʵʨʠʪʨʦʮʠʪʦʚ ʚʳʨʦʩʣʦ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʢʦʥʪʨʦʣʷ ʠ ʩʦʩʪʘʚʠʣʦ 6,75 Ñ 3,0 ʤʣʥ./ʤʢʣ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʨʠ ʣʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʠ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʜʢʦʞʥʦʛʦ ʚʚʝʜʝʥʠʷ ʚ 
ʟʦʥʫ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʨʦʚʝʪʚʦʨʝʥʠʝ, ʦʙʣʫʯʝʥʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ 
ʠʟʣʫʯʝʥʠʝʤ ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʨʘʞʝʥʥʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ. ʇʦʢʘʟʘʥʦ ʪʘʢʞʝ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ 
ʘʥʝʤʠʠ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʦ ʵʨʠʪʨʦʮʠʪʦʚ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʝʝ ʠ ʙʦʣʝʝ ʩʪʦʡʢʦ ʚʳʨʘʞʝʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʨʝʜʣʦʞʠʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ, ʧʨʦʩʪʦʛʦ ʚ ʠʩʧʦʣʥʝʥʠʠ, ʨʝʟʫʣʴʪʘʪʠʚʥʦ-ʜʝʡʩʪʚʝʥʥʦʛʦ 
ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʘʥʝʤʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ.  
 

During the complex way of animal anemia treatment cattle cerebrospinal fluid was subcutaneous introduced in the area of 
biologically active points of hematosis (the left scapula area). Cerebrospinal fluid was radiated with special equipment ñpho-
ton-1ò for 15 minutes in amount of 9 ml per animal. It was noted that this method using gave more number of erythrocytes 
and the process was more obvious. All these give reason to suggest this method as a new, simple in using, effective economi-
cally efficient one of animal treatment with different anemia conditions. 
The key words: anemia, cerebrospinal fluid, ultraviolet ionization. 
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ʄɽɼʀʂʆ-ɼɽʄʆɻʈɸʌʀʏɽʉʂʀʍ ʂʈʀʊɽʈʀɽɺ ʀ ʀʅɼɽʂʉɸ  

ʂʆʄʇʃɽʂʉʅʆʁ ʆʎɽʅʂʀ ɿɼʆʈʆɺʔʗ 
 

ɽ.ʃ. ʂʦʚʘʣʝʚʘ 
 

ɺʳʷʚʣʝʥʳ ʠʥʬʦʨʤʘʪʠʚʥʳʝ çʠʥʜʠʢʘʪʦʨʳ ʟʜʦʨʦʚʴʷè: ʧʦʢʘʟʘʪʝʣʠ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʜʝʢʩ ʢʦʤʧʣʝʢʩ-
ʥʳʡ ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ  
ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʟʜʦʨʦʚʴʷ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʧʫʣʷʮʠʦʥʥʦʝ ʟʜʦʨʦʚʴʝ, ʠʥʜʝʢʩʳ ʟʜʦʨʦʚʴʷ, ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ, ʠʥʜʝʢʩ ʢʦʤʧʣʝʢʩʥʳʡ 
ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʥʘʩʝʣʝʥʠʷ. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʩʪʘʣʦ ʦʙʲʝʢʪʦʤ ʧʨʠ-

ʩʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʰʠʨʦʢʦ ʢʨʫʛʘ ʜʠʩʮʠʧʣʠʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʠʚʥʦ ʘʧʨʦʙʠʨʫʶʪʩʷ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ 
ʦʮʝʥʢʘʤ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤ-
ʧʣʝʢʩʥʳʭ ʠʥʜʝʢʩʦʚ, ʘ ʪʘʢʞʝ ʤʝʜʠʢʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ [1, 2]. ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʦ-
ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʷʜʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʦʙʭʦ-
ʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʥʘʜʝʞʥʳʝ ʤʝʪʦʜʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʯʝʩʪʚʦ ʩʨʝʜ ʦʙʠʪʘʥʠʷ, ʚʳʷʚʣʷʪʴ ʬʘʢ-
ʪʦʨʳ ʨʠʩʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʚʠʜʘ ï ʚʘʞʥʝʡʰʘʷ 
ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜʦʙʥʳʝ ʨʘʙʦʪʳ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳ ʚ ʩʚʷʟʠ ʩ ʚʦʟ-
ʜʝʡʩʪʚʠʝʤ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʥʘʩʝʣʝʥʠʝ. ʇʦʵʪʦʤʫ ʚʳʷʚʣʝʥʠʝ 
ʠ ʧʨʠʤʝʥʝʥʠʝ çʠʥʜʠʢʘʪʦʨʦʚ ʟʜʦʨʦʚʴʷè [3] ʜʣʷ ï ʚʘʞʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʘʥʞʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʜʠ-
ʢʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ) ʠ ʠʥʜʝʢʩʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ 
ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ (ʂʆɿɼ ʠ ʇ). 

ʅʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʘʤ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟ-
ʣʠʯʥʳʭ ʠʥʜʝʢʩʦʚ, ʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʫʜʦʙʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, ʩʨʘʚʥʝʥʠʷ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ. ʄ.ʉ. ʊʦʢ-
ʤʘʯʝʚʳʤ ʜʣʷ ʦʮʝʥʢʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʧʨʝʜʣʦʞʝʥ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝ-
ʣʝʥʠʷ [3]. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʝʛʦ ʫʯʠʪʳʚʘʝʪʩʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ. ʅʘ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-
ʜʳ ʷʚʣʷʶʪʩʷ ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ [4]. ʇʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 
ʪʝʨʨʠʪʦʨʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʝʢʩ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ (ʂʆɿɼ 
ʠ ʇ), ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʴ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 27 ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ 2002-2006 
ʛʦʜʳ. ɼʣʷ ʨʘʩʯʝʪʦʚ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘ 5 ʣʝʪ. 

ɼʣʷ ʨʘʩʯʝʪʦʚ ʠʥʜʝʢʩʦʚ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʦʨʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ˉ 12 çʉʚʝʜʝʥʠʷ ʦ ʯʠʩʣʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʫ ʙʦʣʴʥʳʭ, ʧʨʦʞʠ-
ʚʘʶʱʠʭ ʚ ʨʘʡʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʣʝʯʝʙʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷè ʠ ˉ 31 çʉʚʝʜʝʥʠʷ ʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ 
ʠ ʧʦʜʨʦʩʪʢʘʤ-ʰʢʦʣʴʥʠʢʘʤè. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, 
ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʧʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ (hj) ʠ ʧʦ ʚʦʟʨʘʩʪʘʤ (ti). ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʪʷʞʝʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʦ ʛʨʫʧʧʘʤ ʟʜʦʨʦʚʴʷ. ʊʘʢ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥ-
ʪʦʤ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ h1=0, ʚʪʦʨʘʷ ï h2=0,2, ʪʨʝʪʴʷ ï h3=0,4, ʯʝʪʚʝʨʪʘʷ ï h4=0,6 ʠ ʧʷʪʘʷ ï h5=0,8. ɺʦʟʨʘʩʪ-
ʥʳʭ ʛʨʫʧʧ ʚʳʜʝʣʝʥʳ ʜʚʝ: ʦʪ 0 ʜʦ 14 ʠ ʦʪ 15 ʜʦ 18 ʣʝʪ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ hj ʚʚʦʜʠʪʩʷ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʘ ʚʦʟʨʘʩʪʘ ʦʙʩʣʝʜʫʝʤʦʛʦ (i) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʦʟʨʘʩʪʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪ ti. ʉ ʫʯʝʪʦʤ ʨʝʘʣʴʥʦ ʚʦʟ-
ʤʦʞʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʟʥʘʯʝʥʠʷ i ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 0 ʜʦ 115 ʣʝʪ. 
ɺʝʣʠʯʠʥʘ i ʙʝʨʝʪʩʷ ʢʘʢ ʩʝʨʝʜʠʥʘ ʠʥʪʝʨʚʘʣʘ (). 

ɿʘ ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠ-
ʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʫʨʦʚʥʷʤ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʘʷ 
ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʨʘʡʦʥʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ ʦʙʣʘʩʪʠ ʠ ʧʦ ʩʚʦʝʡ 
ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʷʚʣʷʶʱʠʭʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʣʴʩʢʠʤʠ. ʅʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʚʳʷʚʣʝʥʘ 
ʚ ɻʦʨʜʝʝʚʩʢʦʤ ʨʘʡʦʥʝ (ʨʠʩʫʥʦʢ 1). 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʵʪʠʭ ʧʨʠʯʠʥ (57,2%) ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʯʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʝ ʤʘʣʘʷ ʯʘʩʪʴ ʧʨʠʯʠʥ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʯʝʩʪʚʦʤ ʫʭʦʜʘ ʠ 
ʦʙʝʩʧʝʯʝʥʠʝʤ ʨʝʙʝʥʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʫʨʦʚ-
ʥʶ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʫʨʦʚʝʥʴ ʤʝ-
ʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ. ʊʘʢʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʦ. ɺʝʜʫʱʠʤʠ ʦʪʝʯʝʩʪʚʝʥ-
ʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʧʨʠʚʦʜʷʪʩʷ ʜʦʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʤʣʘʜʝʥʯʝ-
ʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚʦʦʙʱʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 
ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ [3, 4]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦʪ ʠʥʜʠʢʘʪʦʨ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
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ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʜʨʫʛʠʭ ï ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʨʝʪʴʠʭ ï ʠ 
ʪʦ ʠ ʜʨʫʛʦʝ. ɸ ʚ ʮʝʣʦʤ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʪʝʩʪʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ 
ʨʠʩʢʘ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʷ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
  ï ʥʠʟʢʘʷ (ʜʦ 15)   ï ʩʨʝʜʥʷʷ (15-25)  ï ʚʳʩʦʢʘʷ (ʙʦʣʴʰʝ 25) 

 

ɼʘʥʥʳʝ ʧʦ ʂʆɿɼ ʠ ʇ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ ʂʆɿɼ ʠ ʇ ʚ ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ 2002-2006 ʛʛ. 

 ̄ ʈʘʡʦʥ 
ɻʦʜʘ ʉʨʝʜʥʝʝ ʟʥʘʯʝ-

ʥʠʝ k ʟʘ 5 ʣʝʪ 2002 2003 2004 2005 2006 

1.  ɹʨʘʩʦʚʩʢʠʡ 0,689 1,463 0,860 0,831 0,940 0,957 

2.  ɹʨʷʥʩʢʠʡ 1,642 1,372 1,404 1,343 1,342 1,421 

3.  ɺʳʛʦʥʠʯʩʢʠʡ 0,679 0,678 0,635 0,539 0,557 0,618 

4.  ɻʦʨʜʝʝʚʩʢʠʡ 0,682 0,618 0,561 0,563 0,542 0,593 

5.  ɼʫʙʨʦʚʩʢʠʡ 0,949 0,890 0,795 0,831 0,797 0,852 

6.  ɼʷʪʴʢʦʚʩʢʠʡ 1,540 1,372 1,380 1,343 1,342 1,394 

7.  ɾʠʨʷʪʠʥʩʢʠʡ 0,383 0,336 0,335 0,333 0,286 0,335 

8.  ɾʫʢʦʚʩʢʠʡ 1,092 1,013 1,275 1,136 0,521 1,007 

9.  ɿʣʳʥʢʦʚʩʢʠʡ 0,707 0,651 0,586 0,520 0,477 0,588 

10.  ʂʘʨʘʯʝʚʩʢʠʡ 0,785 1,254 0,967 0,847 0,834 0,937 

11.  ʂʣʝʪʥʷʥʩʢʠʡ 0,794 0,699 0,716 0,672 0,618 0,699 

12.  ʂʣʠʤʦʚʩʢʠʡ 1,332 1,614 1,765 1,479 1,439 1,526 

13.  ʂʣʠʥʮʦʚʩʢʠʡ 0,887 0,817 0,800 0,635 0,709 0,769 

14.  ʂʦʤʘʨʠʯʩʢʠʡ 0,622 0,565 0,548 0,515 0,490 0,548 

15.  ʂʨʘʩʥʦʛʦʨʩʢʠʡ 0,701 0,658 0,632 0,605 0,588 0,637 

16.  ʄʛʣʠʥʩʢʠʡ 0,274 0,316 0,691 0,803 0,684 0,554 

17.  ʅʘʚʣʠʥʩʢʠʡ 1,224 1,235 1,371 1,250 1,039 1,224 

18.  ʅʦʚʦʟʳʙʢʦʚʩʢʠʡ 2,912 2,898 2,860 ʥʝʪ ʟʥʘʯʝʥʠʡ 2,681 2,270 

19.  ʇʦʛʘʨʩʢʠʡ 1,366 1,261 1,212 1,175 1,000 1,203 

20.  ʇʦʯʝʧʩʢʠʡ 1,250 1,516 1,591 1,353 1,311 1,404 

21.  ʈʦʛʥʝʜʠʥʩʢʠʡ 0,372 0,279 0,251 0,231 0,235 0,274 

22.  ʉʝʚʩʢʠʡ 0,707 0,724 0,695 0,640 0,373 0,628 

23.  ʉʪʘʨʦʜʫʙʩʢʠʡ 1,552 1,456 1,521 1,363 1,361 1,451 

24.  ʉʫʟʝʤʩʢʠʡ 0,639 0,638 0,610 0,599 0,594 0,616 

25.  ʉʫʨʘʞʩʢʠʡ 0,828 1,148 1,187 0,498 0,968 0,926 

26.  ʊʨʫʙʯʝʚʩʢʠʡ 1,267 1,212 1,245 0,868 0,990 1,116 

27.  ʋʥʝʯʩʢʠʡ 1,639 1,479 1,356 0,996 1,083 1,311 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʝ ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧʧʳ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʧʦ ʧʦʢʘ-
ʟʘʪʝʣʷʤ ʂʆɿɼ ʠ ʇ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 9 ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ: ɹʨʷʥʩʢʦʤ, ɼʷʪʴʢʦʚʩʢʦʤ, ʂʣʠʤʦʚʩʢʦʤ, 
ʅʘʚʣʠʥʩʢʦʤ, ʅʦʚʦʟʳʙʢʦʚʩʢʦʤ, ʇʦʛʘʨʩʢʦʤ, ʇʦʯʝʧʩʢʦʤ, ʉʪʘʨʦʜʫʙʩʢʦʤ ʠ ʋʥʝʯʩʢʦʤ. ɺ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ï 
ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ (ʨʠʩ. 2). ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʦʪʤʝʯʝʥ ʚ ʅʦʚʦʟʳʙʢʦʚʩʢʦʤ ʨʘʡʦʥʝ (2,270), 
ʥʘʠʤʝʥʴʰʠʡ ï ʚ ʈʦʛʥʝʜʠʥʩʢʦʤ (0,274). 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦ-
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ʢʨʘʱʝʥʠʝ ʠʥʜʝʢʩʦʚ ʂʆɿɼ ʠ ʇ. ʕʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. 
ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝ-

ʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʜʠʘʛʥʦʩʪʠʨʫʶʱʘʷʩʷ ʫ II, III  ʠ IV ʛʨʫʧʧ ʟʜʦʨʦʚʴʷ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ï II (ʛʨʫʧʧʘ 
ʨʠʩʢʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʥʝ ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ) ʠ III  
(ʭʨʦʥʠʯʝʩʢʠʝ ʙʦʣʴʥʳʝ ʚ ʩʪʘʜʠʠ ʢʦʤʧʝʥʩʘʮʠʠ) ʛʨʫʧʧʳ. 

ʇʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʠʣʘ ʚʳʚʝʩʪʠ ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʨʦʚʥʷ çʥʝʟʜʦʨʦʚʴʷè ʜʝʪʝʡ ʠ 
ʧʦʜʨʦʩʪʢʦʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 5 ʣʝʪ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 25,858 ʝʜʠʥʠʮ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 
ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠʥʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʟʜʦʨʦ-

ʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
 ï ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʦʙʩʪʘʥʦʚʢʘ   ï ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʦʙʩʪʘʥʦʚʢʘ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʢʘʟʘʪʝʣʠ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʂʆɿɼ ʠ ʇ ï ʥʘʜʸʞʥʳʝ ʢʨʠʪʝʨʠʠ ʩʦ-

ʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʠʙʦ-
ʣʝʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ ʦʙʣʘʩʪʠ. çʀʥʜʠʢʘʪʦʨ 
ʟʜʦʨʦʚʴʷè ï ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ï ʧʦʢʘʟʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʩʦʩʪʦʷʥʠʝ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʂʆɿɼ ʠ ʇ ʧʦʟʚʦʣʠʣʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʘʡʦʥʳ ʥʘ 2 ʛʨʫʧʧʳ: ʩ ʙʣʘ-
ʛʦʧʨʠʷʪʥʦʡ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʤʝʜʠʢʦ-
ʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʠʪʫʘʮʠʶ, ʦʮʝʥʝʥʥʫʶ ʧʦ ʂʆɿɼ ʠ ʇ, ʚ ʩʣʝʜʫʶʱʠʭ 
ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ: ɹʨʷʥʩʢʦʤ, ɼʷʪʴʢʦʚʩʢʦʤ, ʂʣʠʤʦʚʩʢʦʤ, ʅʘʚʣʠʥʩʢʦʤ, ʅʦʚʦʟʳʙʢʦʚʩʢʦʤ, ʇʦ-
ʛʘʨʩʢʦʤ, ʇʦʯʝʧʩʢʦʤ, ʉʪʘʨʦʜʫʙʩʢʦʤ ʠ ʋʥʝʯʩʢʦʤ. ʇʦʣʫʯʝʥʥʳʡ ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ çʥʝʟʜʦʨʦʚʴʷè 
ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʦʩʣʫʞʠʪ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʮʝʥʠʚʘʥʠʷ ʩʠʪʫʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʪʦʯʥʦʛʦ, ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ 
ʢʦʤʧʣʝʢʩʥʳʝ ʠʥʜʝʢʩʳ ï çʠʥʜʠʢʘʪʦʨʳ ʟʜʦʨʦʚʴʷè. 
 
çHealth indicatorsè are revealed informative: indicators of infantile death rate and an index complex estimations of 
health of children and teenagers. Possibilities of studying of ecological well-being and division into districts of territory 
Bryansk on a condition ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ health are shown. 
The key words: health of population, health indexes, infantile death rate, an index complex estimations of health of 
children and teenagers, ecological well-being of the population. 
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ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʚʘʥʪʦʚʦʡ ʪʝʨʘʧʠʠ ʢ ʣʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʨʘʯʝʡ-ʧʨʘʢʪʠʢʦʚ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ʂʚʘʥʪʦʚʘʷ ʤʝʜʠʮʠʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʚʦʟ-

ʜʝʡʩʪʚʠʠ ʤʘʣʳʭ ʜʦʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʢʚʘʥʪʦʚ) ʜʣʷ ʣʝʯʝʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʙʣʠʟʢʠʝ ʢ ʧʨʠʨʦʜʥʳʤ, ʬʘʢʪʦʨʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʢʘ-

ʟʳʚʘʶʱʠʝ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʢʠ, ʦʨʛʘʥʘ, ʩʠʩʪʝʤʳ ʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʥʪʦʚʘʷ ʤʝʜʠʮʠʥʘ, ʞʠʚʦʪʥʳʝ, ʠʟʣʫʯʝʥʠʷ, ʢʚʘʥʪʳ, ʚʝʪʝʨʠʥʘʨʠʷ. 
 

ʉʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʨʦʞʜʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʧʦʪʦʤʩʪʚʘ ï ʚʘʞʥʝʡʰʘʷ ʧʨʦʙʣʝʤʘ ʚ ʞʠʚʦʪ-
ʥʦʚʦʜʩʪʚʝ ʠ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʨʦʞʜʝʥʠʷ ʟʜʦʨʦʚʦʛʦ 
ʧʦʪʦʤʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʠ ʦʪʥʦʩʠʪʩʷ ʢʚʘʥʪʦʚʘʷ 
ʪʝʨʘʧʠʷ ʞʠʚʦʪʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʘʛʨʝʩʩʠʠ, ʧʦʚʳʰʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, 
ʘʢʪʠʚʘʮʠʶ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʀʟʣʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʜʠʮʠʥʝ, ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʥʝʠʦʥʠʟʠʨʫ-
ʶʱʠʝ ʠ ʠʦʥʠʟʠʨʫʶʱʠʝ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʘʤʦ ʥʘʠʤʝʥʦʚʘʥʠʝ, ʧʝʨʚʳʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʪʦʨʳʭ ʧʨʠ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʠ ʩʦ ʩʨʝʜʦʡ ʥʝ ʚʳʟʳʚʘʶʪ ʠʦʥʠʟʘʮʠʠ ʘʪʦʤʦʚ, ʪ. ʝ. ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ï ʠʦʥʦʚ. ʆʙʱʠʤ 
ʩʚʦʡʩʪʚʦʤ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʠʦʥʠʟʠʨʦʚʘʪʴ ʘʪʦʤʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʘʪʦʤʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʞʠʚʳʭ ʪʢʘʥʝʡ. ɺʩʝ ʵʪʠ ʠʟʣʫʯʝʥʠʷ ʜʝʣʷʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʢʚʘʥʪʦʚʳʝ 
(ʪ.ʝ. ʩʦʩʪʦʷʱʠʝ ʠʟ ʬʦʪʦʥʦʚ) ʠ ʢʦʨʧʫʩʢʫʣʷʨʥʳʝ (ʩʦʩʪʦʷʱʠʝ ʠʟ ʯʘʩʪʠʮ). 

ʂ ʢʚʘʥʪʦʚʳʤ ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʷʤ ʦʪʥʦʩʷʪ ʪʦʨʤʦʟʥʦʝ (ʚ ʯʘʩʪʥʦʩʪʠ ʨʝʥʪʛʝʥʦʚʩʢʦʝ) ʠ ʛʘʤʤʘ-
ʠʟʣʫʯʝʥʠʝ. ʂ ʢʦʨʧʫʩʢʫʣʷʨʥʳʤ ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʷʤ ʧʨʠʯʠʩʣʷʶʪ ʘʣʴʬʘ-, ʙʝʪʘ-ʠʟʣʫʯʝʥʠʝ, ʧʫʯʢʠ 
ʵʣʝʢʪʨʦʥʦʚ, ʧʨʦʪʦʥʦʚ, ʥʝʡʪʨʦʥʦʚ, ʠ ʜʨʫʛʠʭ ʯʘʩʪʠʮ [1]. 

ʂ ʯʠʩʣʫ ʢʚʘʥʪʦʚʳʭ ʥʝʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʠʟʣʫʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʧʝʢʪʨʘ, ʪʘ-
ʢʠʝ ʢʘʢ ʚʠʜʠʤʳʡ ʩʚʝʪ, ʠʥʬʨʘʢʨʘʩʥʦʝ (ʪʝʧʣʦʚʦʝ), ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ, ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʥʝʠʦʥʠʟʠ-
ʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʷʤ ʫʩʣʦʚʥʦ ʦʪʥʦʩʷʪ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ ʩʨʝʜʳ. 

ʀʟʫʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʧʝʢʪʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʪʦʥʢʠʭ ʠ ʜʝʡʩʪʚʝʥʥʳʭ ʠʥ-
ʩʪʨʫʤʝʥʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʝʱʝʩʪʚʦ ʠ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ʆʧʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠ ʫʣʴ-
ʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʜʠʘʧʘʟʦʥʦʚ ʫʞʝ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʦʠʟʦʰʝʣ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʩʢʘʯʦʢ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʦʧ-
ʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ʕʪʦ ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ, 
ʚʝʩʴʤʘ ʵʢʦʥʦʤʠʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʝʥʝʨʘʮʠʠ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʧʨʠʥ-
ʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʠ ʫʛʣʫʙʣʝʥʠʝʤ ʥʘʰʠʭ ʟʥʘʥʠʡ ʦʙ 
ʦʙʲʝʢʪʘʭ ʦʙʣʫʯʝʥʠʷ ʠ ʩʦʙʩʪʚʝʥʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʬʘʨʤʘʢʦʣʦʛʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʚʝʣʦ ʢ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʛʦ ʦ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʝʧʘʨʘʪʳ ʚʳʟʳʚʘʶʪ ʧʦʙʦʯ-
ʥʳʝ ʨʝʘʢʮʠʠ ʠ ʦʩʣʦʞʥʝʥʠʷ (ʘʣʣʝʨʛʠʷ, ʰʦʢ, ʜʠʩʙʘʢʪʝʨʠʦʟ ʠ ʪ.ʜ.). ʂʨʦʤʝ ʪʦʛʦ, ʪʝʨʘʧʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʟʢʦʵʬʬʝʢʪʠʚʥʦʡ. ʇʨʠʯʠʥʘʤʠ ʵʪʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʘʥʪʘʛʦʥʠʟʤ ʤʝʞʜʫ ʨʘʟʣʠʯ-
ʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʩʤʝʥʘ ʧʝʨʚʠʯʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʥʘʢʪʠʚʘʮʠʷ ʘʥʪʠʙʠʦʪʠʢʘ ʙʝʣ-
ʢʘʤʠ ʦʨʛʘʥʠʟʤʘ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʜʦʩʪʫʧ ʘʥʪʠʙʠʦʪʠʢʘ ʚ ʪʢʘʥʠ ʦʨʛʘʥʠʟʤʘ ʠ ʨʷʜ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ [4]. 

ʌʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʚʘʥʪʦʚʦʡ ʪʝʨʘʧʠʠ ʢ ʣʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʝʘʙʠ-
ʣʠʪʘʮʠʠ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʨʘʯʝʡ-ʧʨʘʢʪʠʢʦʚ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. 

ʂʚʘʥʪʦʚʘʷ ʤʝʜʠʮʠʥʘ ʞʠʚʦʪʥʳʭ ʦʩʥʦʚʘʥʘ ʥʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʘʣʳʭ ʜʦʟ ʵʣʝʢʪʨʦʤʘʛ-
ʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʢʚʘʥʪʦʚ) ʜʣʷ ʣʝʯʝʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʙʣʠʟʢʠʝ ʢ ʧʨʠʨʦʜʥʳʤ, ʬʘʢʪʦʨʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʢʘʟʳʚʘʶʱʠʝ 
ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʢʠ, ʦʨʛʘʥʘ, ʩʠʩʪʝʤʳ ʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʄʘʣʳʝ 
ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʨʘʧʠʠ, ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳ. ʂʚʘʥʪʦʚʦʝ 
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ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʧʫʩʢʘʝʪ ʩʢʨʳʪʳʝ ʨʝʟʝʨʚʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʡ 
ʢʣʝʪʢʠ, ʪʘʢ ʠ ʚʩʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʧʦʚʳʰʘʷ ʠʤʤʫʥʠʪʝʪ ʠ ʤʦʙʠʣʠʟʫʷ ʟʘʱʠʪʥʳʝ ʩʠʣʳ ʦʨʛʘʥʠʟ-
ʤʘ ʥʘ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʥʠʢʰʠʤ ʦʪʢʣʦʥʝʥʠʷʤ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʂʚʘʥʪʦʚʘʷ ʪʝʨʘʧʠʷ ʠʩʧʦʣʴʟʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʩʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʞʠʟʥʝʜʝʷ-
ʪʝʣʴʥʦʩʪʴ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʠʤʝʶʪ ʦʜʥʦʟʥʘʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʛʦ ʧʦʣʷ, ʦʢʨʫʞʘʶʱʝʛʦ ʦʨʛʘʥʠʟʤ ʠ ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʚʥʫʪʨʠ ʝʛʦ. ʇʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʣʝʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-
ʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘʭʦʜʷʪʩʷ ʚ ʨʝʟʦʥʘʥʩʝ ʩ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ [2, 3, 5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʨʘʙʦʪʘʥ ʙʦʣʴʰʦʡ ʩʪʘʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʚʘʥʪʦʚʦʡ ʪʝʨʘʧʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 
ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʚʝʪʝʨʠʥʘʨʠʠ: ʚ ʢʘʨʜʠʦʣʦʛʠʠ, ʧʫʣʴʤʦʥʦʣʦʛʠʠ, ʦʨʪʦʧʝʜʦ-ʪʨʘʚʤʘʪʦʣʦʛʠʠ, ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ, 
ʩʪʦʤʘʪʦʣʦʛʠʠ, ʭʠʨʫʨʛʠʠ, ʛʠʥʝʢʦʣʦʛʠʠ, ʥʝʚʨʦʣʦʛʠʠ, ʫʨʦʣʦʛʠʠ, ʜʝʨʤʘʪʦʣʦʛʠʠ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʚʘʥʪʦʚʘʷ ʪʝʨʘʧʠʷ ʥʘʭʦʜʠʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʣʝʯʝʥʠʠ ʪʘʢʠʭ ʙʦʣʝʟʥʝʡ, 
ʢʘʢ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ 
ʘʧʧʘʨʘʪʘ, ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʘʣʣʦʧʝʮʠʡ ʠ ʙʝʩʧʣʦʜʠʷ. 
 

The modern method with quantum therapy using for diseases treatment and animals rehabilitation increases the abilities of practi-

cal doctors in veterinary. Quantum medicine is based on purposeful actions of little amounts of electromagnetic radiations (quan-

ta) in patient treatment, diagnosis, preventive measures, and rehabilitation. There use natural factors of electromagnetic effects, 

which give positive effects in process of cell, organ, system, and the whole organism vital activity. 

The key words: quantum medicine, animals, radiations, quanta, veterinary 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʦʙʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʨʦʚʝʪʚʦ-

ʨʝʥʠʝ, ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʢʚʘʥʪʦʚʦʡ ʤʝʜʠʮʠʥʳ çʈʀʂʊɸ-01è (ʄ2ɺ) ʥʘ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʣʷʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʚʦʜʠʣʠ ʥʘ 3, 10 ʠ 30 ʩʫʪʢʠ 

ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʦʧʳʪʘ ʠ ʩʨʘʚʥʠʚʘʣʠ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
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ɺʚʝʜʝʥʠʝ 
ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʩʩʦʨʪʠʤʝʥʪʘ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʨʘʟ-

ʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʦʮʝʥʠʪʴ ʠʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦ-
ʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʧʨʠ 
ʨʘʩʩʤʦʪʨʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʚʘʥʪʦʚʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ. 

ʂʚʘʥʪʦʚʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʚʝʪʝʨʠʥʘʨʥʳʡ çʈʀʂʊɸ-01è(ʄ2ɺ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʣʝ-
ʯʝʥʠʷ ʠ ʩʪʠʤʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ ʧʫʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʬʣʝʢʩʦʛʝʥʥʳʝ ʟʦʥʳ, ʥʘ 
ʦʙʣʘʩʪʠ ʧʨʦʝʢʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʪʦʯʢʠ ʥʘ ʪʝʣʝ ʞʠʚʦʪʥʳʭ.  

ɺʣʠʷʥʠʝ ʦʙʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ (ɹɸʊ), ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʨʦʚʝʪʚʦʨʝʥʠʝ, ʣʘ-
ʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʢʚʘʥʪʦʚʦʡ ʤʝʜʠʮʠʥʳ çʈʀʂʊɸ-01è (ʄ2ɺ) ʥʘ 
ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

mailto:rty1255@rambler.ru


102 ɺʝʩʪʥʠʢ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4(2012) 

1
0

2 
ɺ
ʝ
ʩ
ʪ
ʥ
ʠ
ʢ
 
ɹ
ʨ
ʷ
ʥ
ʩ
ʢ
ʦ
ʛ
ʦ
 
ʛ
ʦ
ʩ
ʫ
ʜ
ʘ
ʨ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
 
ʫ
ʥ
ʠ
ʚ
ʝ
ʨ
ʩ
ʠ
ʪ
ʝ
ʪ
ʘ
 
ˉ
4
(
2
0
1

1
) 

 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʨʘʯʝʡ. 
ʕʥʝʨʛʠʷ ʢʚʘʥʪʦʚ ʘʧʧʘʨʘʪʘ ʦʯʝʥʴ ʤʘʣʘ ʠ ʝʝ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʥʘʨʫʰʠʪʴ ʥʦʨʤʘʣʴʥʳʝ ʧʨʦ-

ʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʠʣʠ ʨʘʟʦʨʚʘʪʴ ʧʦʣʠʤʝʨʥʳʝ ʩʚʷʟʠ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʝʥʥʦʡ ʦʨʛʘ-
ʥʠʟʤʦʤ ʵʥʝʨʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʘʥʩʘ, ʘ 
ʪʘʢ ʞʝ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʧʦʛʣʦʱʘʪʴ ʢʚʘʥʪʳ ʩʚʝʪʘ ʜʘʥʥʦʛʦ ʜʠʘ-
ʧʘʟʦʥʘ. ʆʪʚʝʪ ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʠʤʫʣʷʮʠʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ, 
ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 
ʠ ʘʥʘʣʠʟʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ɺ ʜʘʥʥʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʤʳ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʦʙʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ, ʦʪʚʝ-

ʯʘʶʱʠʭ ʟʘ ʢʨʦʚʝʪʚʦʨʝʥʠʝ, ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʢʚʘʥʪʦʚʦʡ ʤʝʜʠ-
ʮʠʥʳ çʈʀʂʊɸ-01è (ʄ2ɺ) ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʣʷʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʘʪʦʣʦʛʠʠ ɸʛʨʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ɻʋ-
ɺʇʆ çʄɻʋ ʠʤʝʥʠ ʅ. ʇ. ʆʛʘʨʝʚʘè. ʇʦʜʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʙʳʣʠ ʪʝʣʦʯʢʠ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʚ 
ʚʦʟʨʘʩʪʝ 1,5-2 ʤʝʩ., ʤʘʩʩʦʡ ʪʝʣʘ ʦʢʦʣʦ 90 ʢʛ. ɿʦʥʘ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʦʛʦ 
ʠʟʣʫʯʝʥʠʷ ʚʳʙʠʨʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ 
ʢʨʦʚʝʪʚʦʨʝʥʠʝ, ʪ.ʝ. ʚ ʦʙʣʘʩʪʠ ʣʦʧʘʪʢʠ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ. ɺʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʚʳʙʨʘʥʥʫʶ ʟʦʥʫ ʢʦʥʪʘʢʪ-
ʥʳʤ ʤʝʪʦʜʦʤ, ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʜʣʷ ʵʪʦʛʦ ʥʘʩʘʜʢʦʡ ʢʚʘʥʪʦʚʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʠ çʈʀʂʊɸ-01è (ʄ2ɺ), ʯʘʩʪʦʪʦʡ 50 ɻʮ, ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥʫʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʚʦʜʠʣʠ ʥʘ 3, 10 ʠ 30 ʩʫʪʢʠ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ 
ʦʧʳʪʘ ʠ ʩʨʘʚʥʠʚʘʣʠ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺ ʮʝʣʴʥʦʡ ʢʨʦʚʠ 
ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟʫʯʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ, ʥʝʡʪʨʦʬʠʣʦʚ, ʘ 
ʪʘʢ ʞʝ ʚʳʚʦʜʠʣʠ ʣʝʡʢʦʛʨʘʤʤʫ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʤʝʪʦʜʠʢʫ ʧʦʜʩʯʝʪʘ ʢʣʝʪʦʢ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʧʦʜʩʯʝʪ ʣʝʡʢʦʮʠʪʦʚ (ʚʳʚʝʜʝʥʠʝ 
ʣʝʡʢʦʛʨʘʤʤʳ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʄʘʟʢʠ ʢʨʦʚʠ ʦʢʨʘʰʠʚʘʣʠ ʘʟʫʨ-ʵʦʟʠʥʦʤ ʧʦ 
ʈʦʤʘʥʦʚʩʢʦʤʫ. ʈʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:10 ʛʦʪʦʚʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ. 
ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʨʠʪʨʦʮʠʪʘʭ, ʥʝʡʪʨʦʬʠʣʘʭ ʠ ʣʠʤʬʦʮʠʪʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʠʜʥʦ, ʯʪʦ ʥʘ 3 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠ-

ʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʜʦ 10,5 Ñ 0,18 ʪʳʩ./ʤʢʣ (ʚ ʢʦʥʪʨʦʣʝ 10,3 Ñ 0,24 ʪʳʩ./ʤʢʣ.) ʠ ʵʨʠʪʨʦʮʠʪʦʚ 
ʜʦ 8,4 Ñ 0,12 ʤʣʥ./ʤʢʣ., ʧʨʠ ʵʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʩʷ ʫʨʦʚʝʥʴ ʣʠʤʬʦʮʠʪʦʚ ʜʦ 7,6 Ñ 0,14 ʪʳʩ./ʤʢʣ. 
ʠ ʥʝʡʪʨʦʬʠʣʦʚ ʜʦ 2,4 Ñ 0,21 ʪʳʩ./ʤʢʣ. 

ʂ 10 ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 9,4 Ñ 0,10 ʪʳʩ./ʤʢʣ. ʚ ʦʩ-
ʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʣʠʤʬʦʮʠʪʦʚ ʜʦ 4,7 Ñ 0,08 ʪʳʩ./ʤʢʣ, ʠʟʤʝʥʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʥʦʩʠʪ 
ʜʦʩʪʦʚʝʨʥʳʡ ʭʘʨʘʢʪʝʨ (ʨÒ0,05). 

ʏʠʩʣʦ ʵʨʠʪʨʦʮʠʪʦʚ ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ 8,6 Ñ 0,04 ʤʣʥ./ʤʢʣ. ɼʦʩʪʦʚʝʨʥʦ ʚʦʟ-
ʨʘʩʪʘʝʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʜʦ 4,4 Ñ 0,49 ʪʳʩ./ʤʢʣ. 

ʅʘ 30 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 
ʦʩʪʘʝʪʩʷ ʧʦʥʠʞʝʥʥʳʤ ï 9,4 Ñ 0,34 ʪʳʩ./ʤʢʣ ʠ 7,8 Ñ 0,23 ʤʣʥ./ʤʢʣ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʣʠʤʬʦʮʠʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʦʩʣʦ ʜʦ 5,9 Ñ 0,21 ʪʳʩ./ʤʢʣ. (ʨÒ0,05), ʥʦ ʦʩʪʘʝʪʩʷ ʥʠʞʝ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʷ. 
ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʩʥʠʞʘʝʪʩʷ ʜʦ 2,8 Ñ 0,15 ʪʳʩ./ʤʢʣ ʠ ʙʣʠʟʢʦ ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʜʘʥʥʳʤ. 

ɺ ʣʝʡʢʦʛʨʘʤʤʝ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. ʅʘ 3 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩ-
ʪʘʣ ʫʨʦʚʝʥʴ ʙʘʟʦʬʠʣʦʚ ʜʦ 1,3 Ñ 0,33 % (ʨÒ0,05), ʵʦʟʠʥʦʬʠʣʦʚ ʜʦ 1,3 Ñ 0,33%, ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ 
ʥʝʡʪʨʦʬʠʣʦʚ ʜʦ 22,7 Ñ 1,76 % ʠ ʤʦʥʦʮʠʪʦʚ ʜʦ 3,0 Ñ 1,0 %, ʘ ʫʨʦʚʝʥʴ ʣʠʤʬʦʮʠʪʦʚ ʥʝʜʦʩʪʦʚʝʨʥʦ ʧʦ-
ʥʠʞʘʣʦʩʴ ʜʦ 72,0 Ñ 1,15 %. 

ʅʘ 10 ʩʫʪʢʠ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟʦʬʠʣʦʚ ʫʤʝʥʴʰʘʣʦʩʴ ʜʦ 0,7 Ñ 0,67 %, ʵʦʟʠʥʦʬʠʣʦʚ ʜʦ 0,3 Ñ 0,33 %, 
ʣʠʤʬʦʮʠʪʦʚ ʜʦ 49,3 Ñ 0,67 %.  

ʇʦʚʳʰʘʣʩʷ ʫʨʦʚʝʥʴ ʥʝʡʪʨʦʬʠʣʦʚ ï ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʜʦ 2,7 Ñ 2,67 %, ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʜʦʩʪʦ-
ʚʝʨʥʦ ʜʦ 44,3 Ñ 3,28 % (ʨÒ0,05) ʠ ʤʦʥʦʮʠʪʦʚ ʜʦ 5,3 Ñ 1,86 %. 

ʂ 30 ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʥʠʞʝʥʠʝ ʥʝʡʪʨʦʬʠʣʦʚ, ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ 
ʜʦ 1,3 Ñ 0,03 % (ʨÒ0,05), ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʜʦ 28,7 Ñ 0,66 % (ʨÒ0,05). ʋʨʦʚʝʥʴ ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠ-
ʪʦʚ ʧʨʦʜʦʣʞʘʣ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ʉʜʚʠʛ ʷʜʨʘ ʥʘ 3 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʣʝʚʦ, ʥʘ 10 ʠ 30 ʩʫʪʢʠ ʚʧʨʘʚʦ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʣʦʢʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʪʦ-

ʯʝʢ ɹɸʊ ʫ ʪʝʣʦʯʝʢ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ: ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡ-
ʢʦʮʠʪʦʚ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ; ʥʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 3 
ʠ 10 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ 10 ʩʫʪʢʠ. ʆʩʪʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʨʘʟ-
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ʥʳʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʪ ʩʝʙʷ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʦ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʫʣʫʯʰʘʶʪʩʷ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ, ʧʦʚʳʰʘʝʪʩʷ ʦʢʩʠʛʝʥʘ-
ʮʠʷ ʢʨʦʚʠ ʠ ʫʣʫʯʰʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ.  
 
The paper presents the results of the effect of irradiation of biologically active points, responsible for blood, laser infrared ra-
diation with the quantum medicine "RIKTA-01" (M2V) on hematological parameters of calves. Investigation of cattle blood 
was performed at 3, 10 and 30 days after the statement of experience and compared with data obtained from control animals. 
The key words: calves, white blood cells, the quantum medicine "RIKTA-01" (M2V), haematological parameters. 
 

ʆʙ ʘʚʪʦʨʘʭ 
ɿʝʥʢʠʥ ɸ.ʉ. ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʅʀ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʇ. ʆʛʘʨʝʚʘ, rty1255@rambler.ru. 
ʂʘʣʷʟʠʥʘ ʅ.ʖ. ï ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʅʀ ʄʦʨʜʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʇ. ʆʛʘʨʝʚʘ 
ʂʠʨʟʷʝʚ ɺ.ʄ. ï ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʅʀ ʄʦʨʜʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʇ. ʆʛʘʨʝʚʘ 
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ɺʃʀʗʅʀɽ ʌʆʈʄ ɸɿʆʊʅʓʍ ʋɼʆɹʈɽʅʀʁ ʅɸ ʉʆɼɽʈɾɸʅʀɽ ʍʃʆʈʆʌʀʃʃɸ ɺ ʆɼʅʆ-

ɺʀɼʆɺʓʍ ʀ ʉʄɽʐɸʅʅʓʍ ɹʆɹʆɺʆ-ɿʃɸʂʆɺʓʍ ɸɻʈʆʎɽʅʆɿɸʍ 

 
ɸ.ʉ. ʂʦʥʦʥʦʚ, ʆ.ʅ. ʐʢʦʪʦʚʘ 

 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʙʦʚʳʤ ʠ ʟʣʘʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ 

ʬʦʨʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʟʦʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʩʩʠʤʠʣʠ-

ʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ, ʥʘʢʦʧʣʝʥʠʝ ʚ ʥʠʭ ʭʣʦʨʦʬʠʣʣʦʚ ʘ ʠ b ʫ ʦʜʥʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʘ ʫ ʜʨʫʛʠʭ ʥʘʦʙʦ-

ʨʦʪ ʠʥʛʠʙʠʨʦʚʘʣ ʥʘʢʦʧʣʝʥʠʝ ʭʣʦʨʦʬʠʣʣʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʜʥʦʚʠʜʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦ-

ʨʦʬʠʣʣʘ ʘ ʙʳʣʦ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ ʫ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʯʤʝʥʸʤ, ʘ ʫ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ ʚ ʩʨʝʜʥʝʤ 
ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ b ʙʳʣʦ ʥʘ 76% ʙʦʣʴʰʝ ʯʝʤ ʭʣʦʨʦʬʠʣʣʘ a. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ, ʭʣʦʨʦʬʠʣʣ, ʬʦʪʦʩʠʥʪʝʟ, ʘʤʤʠʘʯʥʳʡ ʘʟʦʪ, ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ. 

 
ʂ.ɸ. ʊʠʤʠʨʷʟʝʚ ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ï ʥʘʡʪʠ ʧʫʪʠ, ʯʪʦ-

ʙʳ çʚʳʨʘʩʪʠʪʴ ʜʚʘ ʢʦʣʦʩʘ ʪʘʤ, ʛʜʝ ʨʘʩʪʝʪ ʦʜʠʥè. ɿʘʜʘʯʘ ʵʪʘ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʪʝʨʷʣʘ ʟʥʘʯʝʥʠʷ, ʥʦ ʩʪʘʣʘ 

ʝʱʸ ʙʦʣʝʝ ʦʩʪʨʦʡ. ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʠʥʘʜʣʝʞʠʪ ʫʧʨʘʚʣʝʥʠʶ ʬʦʪʦʩʠʥʪʝʪʠ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ. ʌʦʪʦʩʠʥʪʝʟ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʨʘʟʫʝʪʩʷ 

ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʬʦʪʦʩʠʥʪʝʟʦʤ ʠ ʦʙʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʘʩ-
ʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʝʤ ʙʦʣʝʝ ʫʨʦʞʘʝʤ, ʜʘʣʝʢʦ ʥʝ ʧʨʦʩʪʘʷ, ʪʘʢ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ. 

ʂʘʢ ʩʯʠʪʘʝʪ ʀ.ʅ. ʈʘʭʪʠʝʥʢʦ (1976) ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʬʦʪʦʩʠʥʪʝʟʘ ïʛʣʘʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʧʨʦ-
ʙʣʝʤʘʤ ʭʣʦʨʦʬʠʣʣʘ ʠ ʬʦʪʦʩʠʥʪʝʟʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʘʢʪʠʚʥʦʛʦ ʭʣʦʨʦʬʠʣʣʘ, ʩʦʟʜʘʚʘʪʴ ʪʘʢʠʝ ʞʠʚʳʝ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʙʳ ʩʧʦʩʦʙʥʳ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʦʛʣʦʱʘʪʴ ʧʨʠʭʦʜʷʱʫʶ ʥʘ ʥʠʭ ʵʥʝʨʛʠʶ ʩʚʝʪʘ ʠ ʩ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ 

ʢ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʥʘ ʬʦʪʦʩʠʥʪʝʟ, ʥʘ ʦʙʨʘ-
ʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ, ʫʨʦʞʘʝʚ ʠ ʢʠʩʣʦʨʦʜʘ [1,2,3,4].  

ʄʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʝ ʘʟʦʪʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ. ʇʦ ʤʥʝʥʠʶ ʊ.ʅ. ɻʦʨʜʥʝʚʘ (1963) ʠ ɸ.ʄ. ɻʨʦʜʟʠʥʩʢʦʛʦ (1991), ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 
ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ, ʦʙʨʘʟʫʶʪʩʷ ʬʠʪʦʮʝʥʦʟʳ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʥʝʧʦʣʥʦ 

ʧʦʛʣʦʱʘʶʱʠʝ ʧʨʠʭʦʜʷʱʠʡ ʩʚʝʪ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʩʦ ʩʥʠʞʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʬʠʪʦʮʝ-
ʥʦʟʦʚ ʠ ʘʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʙʳʩʪʨʳʡ ʨʦʩʪ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [2,5,6].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨʦʬʠʣʣʘ ʚ ʦʜʥʦʚʠʜʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʧʦʩʝʚʘʭ.  
ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ɹɻʋ ʚ 2011 

ʛʦʜʫ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʨʪʘ: ʫʟʢʦʣʠʩʪʥʳʡ ʣʶʧʠʥ ɹʝʣʦʟʝʨʥʳʡ 110, ʩʦʷ ʄʘʛʝʚʘ, ʛʦʨʦʭ ʄʘ-

ʣʠʥʦʚʢʘ ʠ ʷʯʤʝʥʴ ɿʘʟʝʨʩʢʠʡ 85, ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʛʝʪʝʨʦʛʝʥʥʦʡ ʩʠʩʪʝʤʝ ʩʦʩʪʘʚʣʷʣʦ: ʣʶʧʠʥ ï 
1,2 ʤʣʥ., ʩʦʷ ï 1 ʤʣʥ., ʛʦʨʦʭ ï 1 ʤʣʥ., ʷʯʤʝʥʴ ï 1,6 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1 ʛʘ. ʇʦʚʪʦʨʥʦʩʪʴ ʚ ʦʧʳʪʝ 5-ʪʠ 

ʢʨʘʪʥʘʷ, ʨʘʟʤʝʨ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 1 ʤ
2
. ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʩʝʨʘʷ ʣʝʩʥʘʷ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ ʧʦ ʤʝʭʘʥʠʯʝʩʢʫʦʤʫ 

ʩʦʩʪʘʚʫ, ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʧʣʦʜʦʨʦʜʠʷ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

mailto:rty1255@rambler.ru


104 ɺʝʩʪʥʠʢ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4(2012) 

1
0

4 
ɺ
ʝ
ʩ
ʪ
ʥ
ʠ
ʢ
 
ɹ
ʨ
ʷ
ʥ
ʩ
ʢ
ʦ
ʛ
ʦ
 
ʛ
ʦ
ʩ
ʫ
ʜ
ʘ
ʨ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
 
ʫ
ʥ
ʠ
ʚ
ʝ
ʨ
ʩ
ʠ
ʪ
ʝ
ʪ
ʘ
 
ˉ
4
(
2
0
1

1
) 

 

ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ ï ʧʦ ʬʘʟʘʤ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ɸʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʚ ʧʦʯʚʫ ʧʦʩʣʝ ʧʦʩʝʚʘ ʚ ʬʦʨʤʝ 

ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʠ ʢʘʣʠʝʚʦʡ ʩʝʣʠʪʨʳ ʚ ʜʦʟʝ N60 . ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦ-

ʪʦʤʝʪʨʝ ʉʌ-2000 ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ [7,8,9]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʘʤʤʠʘʯʥʦʡ ʩʝ-
ʣʠʪʨʳ ʚ ʜʦʟʝ N60 ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʩʫʤʤʳ ʭʣʦʨʦʬʠʣʣʦʚ a ʠ b ʚ ʣʠʩʪʴʷʭ ʦʜʥʦʚʠʜʦʚʳʭ ʧʦʩʝʚʦʚ 

ʣʶʧʠʥʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 10 %, ʩʦʠ ʥʘ 52,3 % ʠ ʛʦʨʦʭʘ ʥʘ 17,6 %. ʋ ʷʯʤʝʥʷ ʚ ʵʪʫ ʬʘʟʫ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨ-

ʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ.1). ʇʨʠ ʚʥʝʩʝʥʠʠ ʘʟʦʪʘ ʚ ʬʦʨʤʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʫ ʚʩʝʭ 
ʠʟʫʯʘʝʤʳʭ ʙʦʙʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʣʠʩʪʴʷʭ ʭʣʦʨʦʬʠʣʣʘ 

ʘ ï ʬʦʨʤʳ ʭʣʦʨʦʬʠʣʣʘ ʙʝʟ ʢʦʪʦʨʦʡ ʥʝ ʠʜʝʪ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ. ʊʘʢ ʫ ʣʶʧʠʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦ-

ʬʠʣʣʘ ʘ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 9,8%, ʫ ʩʦʠ ʥʘ 32,9%, ʛʦʨʦʭʘ ʥʘ 15,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʝʟ ʚʥʝʩʝ-
ʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ. ʋ ʷʯʤʝʥʷ ʥʘ ʬʦʥʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦ-

ʨʦʬʠʣʣʘ ʘ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 32,9%, ʘ ʭʣʦʨʦʬʠʣʣʘ b ʩʥʠʟʠʣʦʩʴ ʥʘ 36,9% ʧʨʠ ʵʪʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʘ ʢ b ʧʦ-

ʥʠʟʠʣʦʩʴ ʩ 2,29 ʥʘ ʢʦʥʪʨʦʣʝ ʜʦ 1,55 ʧʨʠ ʚʥʝʩʝʥʠʠ ʘʟʦʪʘ (ʪʘʙʣ.1).  

 ʇʨʠ ʚʥʝʩʝʥʠʠ ʢʘʣʠʝʚʦʡ ʩʝʣʠʪʨʳ ʚ ʜʦʟʝ N60 ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʭʣʦʨʦʬʠʣʣʦʚ ʘ ʠ b ʠ ʠʭ 
ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʣʠʩʪʴʷʭ ʦʜʥʦʚʠʜʦʚʳʭ ʧʦʩʝʚʦʚ ʙʳʣʦ ʠʥʳʤ, ʯʝʤ ʧʨʠ ʚʥʝʩʝʥʠʠ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ. ʋ 

ʣʶʧʠʥʘ ʩʫʤʤʘ ʭʣʦʨʦʬʠʣʣʦʚ ʩʥʠʟʠʣʦʩʴ ʥʘ 22,2%, ʫ ʩʦʠ ʚʦʟʨʦʩʣʘ ʥʘ 32,6 % ʫ ʷʯʤʝʥʷ ʥʘ 27,2%, ʘ ʫ ʛʦ-

ʨʦʭʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ.2). ɸʟʦʪ ʢʘʣʠʡʥʦʡ ʩʝʣʠʪʨʳ ʧʦ ʠʥʦ-
ʤʫ, ʯʝʤ ʘʟʦʪ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʚʣʠʷʣ ʠ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ ʠ b ʚ ʣʠʩʪʴʷʭ ʢʫʣʴʪʫʨ. ʊʘʢ ʫ 

ʣʶʧʠʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 39,9%, ʘ ʭʣʦʨʦʬʠʣʣʘ b ʥʘ 12,5%, ʫ ʩʦʠ, ʢʘʢ ʠ ʫ 

ʷʯʤʝʥʷ ʥʘ ʬʦʥʝ ʢʘʣʠʡʥʦʡ ʩʝʣʠʪʨʳ ʚ ʜʦʟʝ N60 ʚ ʦʜʥʦʚʠʜʦʚʦʤ ʧʦʩʝʚʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨ-
ʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʘ ʥʘ 19,0% ʠ 32,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʚʳʩʠʣʦʩʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ b ʥʘ 

64,0 ʠ 24,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʛʦʨʦʭʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʬʦʨʤ ʭʣʦʨʦ-

ʬʠʣʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ.2). 

 ɺ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʚʠʜʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʩʦʜʝʨʞʘʥʠʝ 
ʭʣʦʨʦʬʠʣʣʘ a ʠ b ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ ʚ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨʘʭ: ʫ ʣʶʧʠʥʘ ʥʘ 37 %, ʫ ʩʦʠ ʥʘ 50%, ʫ ʛʦʨʦʭʘ ʥʘ 

68% ʠ ʪʦʣʴʢʦ ʫ ʟʣʘʢʦʚʳʭ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ ʚʦʟʨʦʩʣʦ ʥʘ 1,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʠʤʠ ʞʝ ʧʦʩʝ-

ʚʘʤʠ, ʥʦ ʙʝʟ ʫʜʦʙʨʝʥʠʡ. ʅʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʢʘʣʠʝʚʦʡ ʩʝʣʠʪʨʳ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʭʣʦʨʦʬʠʣʣʘ ʘ ʠ b ʚ 
ʣʠʩʪʴʷʭ ʩʦʠ ʩʥʠʟʠʣʦʩʴ ʥʘ 13 % ʠ ʫ ʣʶʧʠʥʘ ʥʘ 58 %, ʘ ʫ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʧʦ ʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʥʘ 33,2%, ʫ ʟʣʘʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 4,7% (ʨʠʩ.1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʤʤʠʘʯʥʘʷ ʠ ʢʘʣʠʝʚʘʷ 

ʩʝʣʠʪʨʘ ʚ ʜʦʟʝ N60 ʧʦ-ʨʘʟʥʦʤʫ ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʦʬʠʣʣʘ a ʠ b ʚ 

ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʘʛʨʦʮʝʥʦʟʘʭ. 
ɺ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʣʶʧʠʥʘ ʠ ʷʯʤʝʥʷ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʩʫʤʤʘ ʭʣʦʨʦʬʠʣʣʘ ʘ+b ʩʦ-

ʩʪʘʚʠʣʘ 84,27 ʤʛ/ʣ, ʘ ʚ ʪʘʢʦʤ ʞʝ ʚʘʨʠʘʥʪʝ, ʥʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦ-

ʬʠʣʣʘ ʫʚʝʣʠʯʠʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ 95,12 ʤʛ/ʣ ʠʣʠ ʥʘ 12,9% ʙʦʣʴʰʝ ʢ ʢʦʥʪʨʦʣʶ ʩʤʝʰʘʥʥʦʤʫ ʧʦʩʝʚʫ ʙʝʟ 
ʘʟʦʪʘ. ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʣʘ ʥʘ ʩʫʤʤʫ ʭʣʦʨʦʬʠʣʣʦʚ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʩʦʠ ʠ 

ʷʯʤʝʥʷ, ʛʦʨʦʭʘ ʠ ʷʯʤʝʥʷ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦʚʳʩʠʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 207% ʠ 22,8% ʢ ʢʦʥʪʨʦʣʶ 

(ʪʘʙʣ.1). ɺʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʩʫʤʤʳ 
ʭʣʦʨʦʬʠʣʣʦʚ ʥʘ 5,4% ʠ 5,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʣʶʧʠʥʦï̫ ʯʤʝʥʥʦʤ ʠ ʩʦʷï̫ ʯʤʝʥʥʦʤ ʧʦʩʝʚʝ, ʦʜʥʘʢʦ ʫ 

ʛʦʨʦʭʘ ʩʫʤʤʘ ʭʣʦʨʦʬʠʣʣʦʚ ʙʳʣʘ ʚʳʰʝ ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ ʥʘ 13,4% (ʪʘʙʣ.1). 

ʅʠʪʨʘʪʥʘʷ ʬʦʨʤʘ ʘʟʦʪʘ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʩʦʠ ʠ ʷʯʤʝʥʷ, ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ 

ʣʶʧʠʥʘ ʠ ʷʯʤʝʥʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʭʣʦʨʦʬʠʣʣʘ, ʘ ʘʤʤʠʘʯʥʘʷ ʬʦʨʤʘ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ 
ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʵʪʠʭ ʢʫʣʴʪʫʨ ʪʘʢ ʢʘʢ ʧʦʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ.  

ɺ ʦʜʥʦʚʠʜʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ ʘ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ ʫ ʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʯʤʝʥʸʤ. ʋ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ ʚ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ b ʥʘ 76% 
ʙʦʣʴʰʝ ʯʝʤ ʭʣʦʨʦʬʠʣʣʘ a. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ ʭʣʦʨʦʬʠʣʣ ʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʝʚʨʘʱʝʥʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʳ ʚ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʥʝ ʩʣʫʯʘʡʥʦ ʣʶʧʠʥ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʧʦ ʙʠʦʤʘʩʩʝ ʢʫʣʴʪʫʨʦʡ, ʯʝʤ ʷʯʤʝʥʴ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʬʦʨʤʦʡ ʘʟʦ-

ʪʘ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʦʜʥʦʚʠʜʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʜʣʷ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ï 

ʷʚʣʷʝʪʩʷ ʘʤʤʠʘʯʥʘʷ ʬʦʨʤʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʘʧʨʠʤʝʨ ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʠʪʨʘʪʥʦʡ ʬʦʨʤʦʡ ï ʚʥʝʩʝʥʠʝʤ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʬʦʨʤʝ ʢʘʣʠʡʥʦʡ ʩʝʣʠʪʨʳ. ʋ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʫ ʷʯʤʝʥʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʚ ʣʠʩʪʴʷʭ ʭʣʦʨʦʬʠʣʣʘ ʚʣʠʷʣ ʥʠʪʨʘʪʥʳʡ 

ʘʟʦʪ, ʚʥʝʩʝʥʥʳʡ ʚ ʬʦʨʤʝ ʢʘʣʠʡʥʦʡ ʩʝʣʠʪʨʳ.  
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ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ (NH4NO3) ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ ʠ b ʚ ʣʠʩʪʴʷʭ ʙʦʙʦʚʦ-

ʟʣʘʢʦʚʳʭ ʘʛʨʦʮʝʥʦʟʦʚ, ʚ ʤʛ/ʣ 
ˉ 

ʚʘʨ. 
ɺʘʨʠʘʥʪ  

ʂʦʣʠʯʝʩʪʚʦ ʭʣʦ-

ʨʦʬʠʣʣʘ ʘ, ʤʛ/ʣ 

ʂʦʣʠʯʝʩʪʚʦ ʭʣʦ-

ʨʦʬʠʣʣʘ b, ʤʛ/ʣ 

ʉʫʤʤʘ ʭʣʦʨʦʬʠʣ-

ʣʦʚ ʘ ʠ b, ʤʛ/ʣ 

ʆʪʥʦʰʝʥʠʝ ʭʣʦ-

ʨʦʬʠʣʣʘ  ʘ ʢ b 

1 
ʃʶʧʠʥ ʦʜʥʦʚʠʜʦʚʦʡ ʧʦʩʝʚ - 
ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

16,86 7,47 24,34 2,25 

2 
ʗʯʤʝʥʴ ʦʜʥʦʚʠʜʦʚʦʡ ʧʦʩʝʚ ï 

ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 
14,9 32,56 47,26 0,45 

3 
ʉʦʷ ʦʜʥʦʚʠʜʦʚʦʡ ʧʦʩʝʚ ï 

ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 
24,99 10,88 35,88 2,29 

4 
ɻʦʨʦʭ ʦʜʥʦʚʠʜʦʚʦʡ ʧʦʩʝʚ ï 

ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 
23,87  17,62  41,12  1,35 

5 ʃʶʧʠʥ + ʷʯʤʝʥʴ N60 
ʣʶʧʠʥ 22,78 10,99 33,77 2,07 

ʷʯʤʝʥʴ 20,31 41,04 61,35 0,49 

6 ʉʦʷ + ʷʯʤʝʥʴ  N60 
ʩʦʷ 43,17 19,8 62,98 2,18 

ʷʯʤʝʥʴ 22,10 36,06 58,16 0,61 

7 ɻʦʨʦʭ + ʷʯʤʝʥʴ  N60 
ʛʦʨʦʭ 25,10 18,89 44,25 1,32 

ʷʯʤʝʥʴ 22,98 36,32 59,3 0,63 

8 ʃʶʧʠʥ N60 18,52 8,25 26,78 2,24 

9 ʗʯʤʝʥʴ N60 23,52 23,79 47,31 0,98 

10 ʉʦʷ N60 33,22 21,43 54,66 1,55 

11 ɻʦʨʦʭ N60 27,52 20,90 48,38 1,31 

12 

ʃʶʧʠʥ + ʷʯʤʝʥʴ ï 

ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙ-

ʨʝʥʠʡ) 

ʣʶʧʠʥ 17,42 7,23 24,64 2,40 

ʷʯʤʝʥʴ 22,10 37,52 59,62 0,58 

13 
ʉʦʷ + ʷʯʤʝʥʴ ï ʢʦʥ-

ʪʨʦʣʴ 

ʩʦʷ 23,53 18,37 41,90 1,28 

ʷʯʤʝʥʴ 20,92 37,30 58,2 0,56 

14 

ɻʦʨʦʭ + ʷʯʤʝʥʴ ï 

ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙ-

ʨʝʥʠʡ) 

ʛʦʨʦʭ 16,87 9,44 26,31 1,78 

ʷʯʤʝʥʴ 20,97 37,03 58 0,56 

ʊʘʙʣʠʮʘ 2: 

ɺʣʠʷʥʠʝ ʢʘʣʠʝʚʦʡ ʩʝʣʠʪʨʳ (KNO 3) ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ ʠ b ʚ ʣʠʩʪʴʷʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ 

ʘʛʨʦʮʝʥʦʟʦʚ, ʚ ʤʛ/ʣ 
ˉ 

ʚʘʨ. 
ɺʘʨʠʘʥʪ  

ʂʦʣʠʯʝʩʪʚʦ ʭʣʦ-

ʨʦʬʠʣʣʘ ʘ, ʤʛ/ʣ 

ʂʦʣʠʯʝʩʪʚʦ ʭʣʦ-

ʨʦʬʠʣʣʘ b, ʤʛ/ʣ 

ʉʫʤʤʘ ʭʣʦʨʦʬʠʣ-

ʣʦʚ ʘ ʠ b, ʤʛ/ʣ 

ʆʪʥʦʰʝʥʠʝ ʭʣʦ-

ʨʦʬʠʣʣʘ  ʘ ʢ b 

1 
ʃʶʧʠʥ ʦʜʥʦʚʠʜʦʚʦʡ ʧʦʩʝʚ - 
ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

16,86 7,47 24,34 2,25 

2 
ʗʯʤʝʥʴ ʦʜʥʦʚʠʜʦʚʦʡ ʧʦʩʝʚ ï 
ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

14,9 32,56 47,26 0,45 

3 
ʉʦʷ ʦʜʥʦʚʠʜʦʚʦʡ ʧʦʩʝʚ ï ʢʦʥ-
ʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

24,99 10,88 35,88 2,29 

4 
ɻʦʨʦʭ ʦʜʥʦʚʠʜʦʚʦʡ ʧʦʩʝʚ ï 
ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

23,87 17,62 41,12 1,35 

5 ʃʶʧʠʥ + ʷʯʤʝʥʴ  N60 
ʣʶʧʠʥ 10,43 5,12 15,55 2,03 

ʷʯʤʝʥʴ 20,59 43,86 64,45 0,46 

6 ʉʦʷ + ʷʯʤʝʥʴ N60 
ʩʦʷ 24,14 12,81 36,95 1,88 

ʷʯʤʝʥʴ 20,92 37,30 58,2 0,56 

7 ɻʦʨʦʭ + ʷʯʤʝʥʴ N60  
ʛʦʨʦʭ 22,73 12,32 35,05 1,84 

ʷʯʤʝʥʴ 21,72 38,84  60,56  0,57 

8 ʃʶʧʠʥ N60 12,05 6,88 18,93 1,75 

9 ʗʯʤʝʥʴ N60 19,68 40,42 60,11 0,48 

10 ʉʦʷ N60 29,74 17,85 47,59 1,66 

11 ɻʦʨʦʭ N60 24,00 16,53 40,54 1,45 

12 
ʃʶʧʠʥ + ʷʯʤʝʥʴ ï 
ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝ-

ʥʠʡ) 

ʣʶʧʠʥ 17,42 7,23 24,64 2,40 

ʷʯʤʝʥʴ 22,10 37,52 59,62 0,58 

13 
ʉʦʷ + ʷʯʤʝʥʴ ï ʢʦʥ-

ʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

ʩʦʷ 23,53 18,37 41,90 2,18 

ʷʯʤʝʥʴ 20,92 39,30 58,20 0,57 

14 
ɻʦʨʦʭ + ʷʯʤʝʥʴ ï 
ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝ-

ʥʠʡ) 

ʛʦʨʦʭ 16,87 9,44 26,31 1,78 

ʷʯʤʝʥʴ 20,97 37,03 58,00 0,56 
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ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 
ʘʤʤʠʘʯʥʦʡ ʠ ʥʠʪʨʘʪʥʦʡ ʬʦʨʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ ʦʜʥʦʚʠʜʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʚʳʟʳʚʘʣʦ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʣʝʥʦʛʦ ʧʠʛʤʝʥʪʘ ʭʣʦʨʦʬʠʣʣʘ ʫ ʦʜʥʠʭ ʢʫʣʴʪʫʨ, ʠ ʝʛʦ ʩʥʠʞʝʥʠʝ 
ʫ ʜʨʫʛʠʭ. ɿʘ ʩʯʸʪ ʚʥʝʩʝʥʥʦʛʦ ʘʟʦʪʘ ʚ ʬʦʨʤʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʚʦʟʨʦʩʣʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ 
ʣʠʩʪʴʷʭ ʦʜʥʦʚʠʜʦʚʳʭ ʧʦʩʝʚʦʚ ʣʶʧʠʥʘ ʥʘ 10 %, ʩʦʠ ʥʘ 52,3 % ʠ ʛʦʨʦʭʘ ʥʘ 17,6 %. ʂʘʣʠʝʚʘʷ ʩʝʣʠʪʨʘ 
ʩʥʠʟʠʣʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʫ ʣʶʧʠʥʘ ʥʘ 28,6%, ʫ ʛʦʨʦʭʘ ʥʘ 1,5%, ʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʣʘ ʥʘ 
ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʫ ʩʦʠ ʧʦʚʳʩʠʚ ʝʛʦ ʥʘ 32,6 %, ʫ ʷʯʤʝʥʷ ʥʘ 27,2% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ɺ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʧʨʠ ʚʥʝʩʝʥʠʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʚʠʜʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʩʦʜʝʨʞʘ-
ʥʠʝ ʭʣʦʨʦʬʠʣʣʘ a ʠ b ʚʦʟʨʘʩʪʘʝʪ: ʫ ʣʶʧʠʥʘ ʥʘ 37 %, ʫ ʩʦʠ ʥʘ 50%, ʫ ʛʦʨʦʭʘ ʥʘ 68%, ʘ ʫ ʷʯʤʝʥʷ ʚʦʟ-
ʨʦʩʣʦ ʥʘ 1,5% ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʠʤʠ ʞʝ ʧʦʩʝʚʘʤʠ, ʥʦ ʙʝʟ ʫʜʦʙʨʝʥʠʡ. 
ʅʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʢʘʣʠʝʚʦʡ ʩʝʣʠʪʨʳ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʩʦʠ ʩʥʠʟʠʣʦʩʴ ʥʘ 13 % ʠ ʫ 
ʣʶʧʠʥʘ ʥʘ 58 %, ʘ ʫ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘ 33,2%, ʫ ʟʣʘʢʦʚʳʭ 
ʨʘʩʪʝʥʠʡ ʥʘ 4,7%. 

ʄʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ, ʧʦʚʳʰʘʣ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ, ʥʦ ʚʳʟʳʚʘʣ ʧʘʜʝʥʠʝ ʦʪʥʦʰʝʥʠʷ 
ʭʣʦʨʦʬʠʣʣʘ ʘ ʢ b.  

 
The studies found that the photosynthetic activity of legume and cereal plants depends on the form of mineral nitrogen nutri-
tion. It is established that nitrogen positively influenced the formation of assimilative surface of leaves accumulation in them 
of chlorophylls a and b in some species of plants, and the other on the contrary accumulation of chlorophyll. It is shown that in 
single-species and mixed crops in the amount of chlorophyll and was significantly more than in leguminous crops, compared 
with barley, and the plants of barley in the average content of chlorophyll b was 76% more than chlorophyll a. 
The key words: mixed crops, chlorophyll, photosynthesis, ammonia nitrogen, nitrate nitrogen. 
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ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ɺʓʉʆʂʆʁ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ʂɸʈʊʆʌɽʃʗ 

 
ɺ.ʇ. ʂʦʩʴʷʥʯʫʢ 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ, ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʬʦʪʦʩʠʥʪʝ-

ʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʝʚʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʩʭʝʤʘ ʧʦʩʘʜʢʠ, ʤʘʩʩʘ ʢʣʫʙʥʝʡ, ʛʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ. 

 
ɺɺɽɼɽʅʀɽ 
ʋʨʦʞʘʡʥʦʩʪʴ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚʝʣʠʯʠʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ. ʆʥʘ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʢʫʣʴʪʫʨʳ ʠ ʩʦʨʪʘ, ʪʘʢ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, 
ʜʘʶʱʘʷ ʩʚʝʪ ʠ ʪʝʧʣʦ, ʚʦʜʘ, ʚʦʟʜʫʭ, ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ 
ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ: ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʝ, ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ, ʧʦʟʚʦ-
ʣʷʶʱʠʤ ʨʘʩʪʝʥʠʷʤ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʆʧʪʠʤʠʟʘʮʠʷ ʬʘʢʪʦʨʦʚ ʫʨʦʞʘʷ- ʵʪʦ 
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ʧʫʪʴ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ. 
ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʤʘʩʩʳ ʩʪʝʙʣʝʡ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ, ʚʩʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʝʝ ʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʧʫʪʝʤ 
ʩʦʟʜʘʥʠʷ ʧʣʦʪʥʦʡ, ʧʨʦʜʫʢʪʠʚʥʦʡ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʠ ʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʝʚʦʚ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ, ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦ-
ʪʦʩʠʥʪʝʟʘ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʘʩʩʠʤʠʣʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʞʘʷ [1,3,4]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʘʨʪʦʬʝʣʷ, ʨʘʟʤʥʦʞʘʝʤʦʛʦ ʚʝʛʝʪʘʪʠʚʥʳʤ ʧʫʪʝʤ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʧʨʦʠʟʨʘʩ-
ʪʘʝʪ ʚ ʚʠʜʝ ʢʫʩʪʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʝʙʣʷʤʠ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ. 

ʇʦʵʪʦʤʫ ʨʝʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʢʘʨʪʦʬʝʣʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ, ʥʦ ʠ ʢʦ-
ʣʠʯʝʩʪʚʦʤ ʩʪʝʙʣʝʡ ʢʫʩʪʘ, ʤʝʥʷʶʱʠʭ ʛʘʙʠʪʫʩ ʨʘʩʪʝʥʠʡ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, ʦʙʲʝʤ ʚʦʟʜʫʰʥʦʛʦ ʧʠʪʘʥʠʷ [2,5]. 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʢʫʩʪʘ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ ʠ ʝʛʦ ʭʨʘʥʝʥʠʷ, ʢʨʫʧʥʦʩʪʠ ʩʝʤʝʥʥʳʭ 
ʢʣʫʙʥʝʡ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʘʢʞʝ ʚʦʧʨʦʩ ʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʧʣʦʱʘʜʠ ʧʦʯʚʝʥʥʦʛʦ ʠ 
ʚʦʟʜʫʰʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʢʘʨʪʦʬʝʣʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʪ 
ʛʫʩʪʦʪʳ ʩʪʝʙʣʝʩʪʦʷ, ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʥʘʩʳʱʝʥʥʦʩʪʠ ʩʨʝʜʩʪʚʘʤʠ ʭʠʤʠʟʘʮʠʠ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ɹʨʷʥʩʢʦʡ ɻʉʍɸ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʧʣʦʜʦ-

ʩʤʝʥʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ: ʛʦʨʦʭ- ʦʟʠʤʘʷ, ʧʰʝʥʠʮʘ- ʢʫʢʫʨʫʟʘ- ʷʯʤʝʥʴ- ʢʣʝʚʝʨ- ʦʟʠʤʘʷ, ʨʦʞʴ- ʢʘʨʪʦʬʝʣʴ- 
ʦʚʝʩ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 1996- 1998ʛʛ.  

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʝʨʘʷ ʣʝʩʥʘʷ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 3,8-4,0%. ʀʩʩʣʝʜʦʚʘ-
ʣʠ ʪʨʠ ʩʭʝʤʳ ʧʦʩʘʜʢʠ 70ʭ20, 70ʭ30, 70ʭ40 ʩʤ., ʠ ʯʝʪʳʨʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ: N135P162K190+ʩʠʜʝʨʘʪ (ɿʋ)+ 
ʩʦʣʦʤʘ (ʉ)+ ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ (ʇ) ; N108P130K152+ ʥʘʚʦʟ 60ʪ/ʛʘ (ʅ) + ʠʥʪʝʥʩʠʚʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ (ʇ); N54P65K76+H+ɿʋ+ʉ+ ʫʤʝʨʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ; ʅ+ɿʋ+ʉ+ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ɹ). ʉʠʜʝʨʘʪʦʤ (6-12 ʪ/ʘ) ʩʣʫʞʠʣʘ ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ, ʘ ʩʦʣʦʤʦʡ ʦʟʠ-
ʤʦʡ ʨʞʠ ʟʘʧʘʭʠʚʘʣʠ ʠʟ ʨʘʩʯʝʪʘ 6-8 ʪ/ʛʘ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ʚ ʦʧʳʪʝ 237,6 ʤ
2
 , ʧʦʚʪʦʨʥʦʩʪʴ ïʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝ-

ʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʦʙʱʝʧʨʠʥʷʪʦʡ ʜʣʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʨʦʤʝ ʠʟʫʯʘʝʤʳʭ ʚʦʧʨʦʩʦʚ. ʂʘʨʪʦ-
ʬʝʣʴ, ʩʦʨʪ ɹʨʦʥʥʠʮʢʠʡ, ʩʘʞʘʣʠ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʥʘ ʫʭʦʜʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʚʝ ʢʫʣʴʪʠʚʘʮʠʠ ʩ ʙʦ-
ʨʦʥʦʚʘʥʠʝʤ ʜʦ ʚʩʭʦʜʦʚ ʠ ʜʚʘ ʦʢʫʯʠʚʘʥʠʷ ʧʦʩʣʝ ʚʩʭʦʜʦʚ. 

ɺʩʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʠ ɻʆʉʊʘʤ. 
ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʠʝʤʦʚ ʠʣʠ ʬʘʢʪʦʨʦʚ ʚ ʦʧʳʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʚ ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʳʝ ʵʬʬʝʢ-
ʪʠʚʥʳʝ ʧʨʠʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʭʘʨʘʢʪʝʨʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʬʦʥʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʝʚʦʚ ʢʘʨʪʦʬʝʣʷ 
ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʨʠ ʛʫʩʪʦʪʝ 71,4 ʪʳʩ./ʛʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ. ʇʣʦʱʘʜʴ ʣʠ-
ʩʪʴʝʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʩʪʘʚʣʷʣʘ 46,0-54,7 ʪʳʩ. ʤ

2
/ʛʘ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (ʌʇ) ʧʦʩʝ-

ʚʘ ʠʟʤʝʥʷʣʩʷ ʦʪ 4204 ʜʦ5219 ʪʳʩ. ʤ
2
. ʜʥ/ʛʘ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʡ  ʪʝʭʥʦʣʦʛʠʠ ʵʪʠ ʧʦʢʘʟʘʪʝ-

ʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʣʠʩʴ ʜʦ 34,1ʪʳʩ. ʤ
2
 /ʛʘ ʠ 3231ʪʳʩ ʤ

2
. ʜʥ/ʛʘ, ʦʜʥʘʢʦ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʥʘ 1000 

ʝʜʠʥʠʮ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʨʦʩ ʩ 7,7 ʜʦ 9,0 ʢʛ. 
ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʝʚʦʚ ʢʘʨ-

ʪʦʬʝʣʷ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʨʠ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ 47,6 ʠ 35,7 ʪʳʩ./ʛʘ, ʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʭ ʥʠʞʝ. 
ʌʇ ʧʦʩʝʚʦʚ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʥʘ ʬʦʥʝ ʩ ʧʦʥʠʞʝʥʥʦʡ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ ʩʥʠʞʘʣʩʷ ʥʘ 10,1-23,0 
%. ɺʳʭʦʜ ʢʣʫʙʥʝʡ ʥʘ 1000 ʝʜʠʥʠʮ ʌʇ ʫʚʝʣʠʯʠʚʘʣʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ 
ʩʭʝʤʝ ʧʦʩʘʜʢʠ 70ʭ30ʩʤ ï ʩ 7,7 ʜʦ9,1 ʢʛ (18,2%)  ʧʨʠ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 70ʭ40ʩʤ ï ʩ7,5 ʜʦ 9,7 ʢʛ (29,3%). 

ɹʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦ ʨʘʙʦʪʘʣʠ ʣʠʩʪʴʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʏʇʌ ʚ 
ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʜʦʩʪʠʛʣʘ 6,2-6,7 ʛ/ʤ

2
. ʜʥʝʡ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʝʚʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘ ʩʣʝʜʫʶ-
ʱʝʤ ʫʨʦʚʥʝ: ʚ ʚʘʨʠʘʥʪʘʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʤʝʨʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 
ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʜʦʣʞʥʘ ʜʦʩʪʠʛʘʪʴ 40-50 ʪʳʩ. ʤ

2
 /ʛʘ, ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ 31-39 ʪʳʩ. ʤ

2
 /ʛʘ, ʌʇ 

ʧʦʩʝʚʦʚ 3500-4500 ʪʳʩ. ʤ
2
 /ʛʘ. ʜʥʝʡ ʠ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʥʘ 1000 ʝʜʠʥʠʮ ʌʇ 8,0-8,9ʢʛ, ʘ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 30-39 ʪʳʩ. ʤ
2
 /ʛʘ, 28-31 ʪʳʩ. ʤ

2
 /ʛʘ, 2700-3200 ʪʳʩ. ʤ

2
 /ʛʘ. 

ʜʥʝʡ ʠ 9,0-9,7ʢʛ. ʢʣʫʙʥʝʡ. 
ʏʠʩʣʦ ʩʪʝʙʣʝʡ ʥʘ ʢʫʩʪ ʵʪʦ ʩʦʨʪʦʚʦʡ ʧʨʠʟʥʘʢ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʨʦʩʪʢʦʚ, ʤʘʩʩʦʡ 

ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʩʣʦʚʠʷʤʠ ʭʨʘʥʝʥʠʷ, ʧʨʠ-
ʤʝʥʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ʂʣʫʙʥʠ ʨʘʟʥʦʡ ʤʘʩʩʳ ʬʦʨʤʠʨʫʶʪ ʥʝʦʜʠʥʘʢʦʚʳʡ ʧʦ ʛʘʙʠʪʫʩʫ ʢʫʩʪ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʧʦ ʧʨʦʜʫʢ-
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ʪʠʚʥʦʩʪʠ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʘ 1 

ɹʠʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
ʄʘʩʩʘ ʧʦʩʘʜʦʯʥʦʛʦ 

ʢʣʫʙʥʷ, ʛ. 
ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ 
ʥʘ ʢʫʩʪ, ʰʪ. 

ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, 
ʩʤ2/ʢʫʩʪ. 

ʄʘʩʩʘ ʢʣʫʙʥʝʡ, ʛ/ʢʫʩʪ. 
ʂʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ , 

ʰʪ/ʢʫʩʪ. 

ʉʦʨʪ ʇʨʠʛʦʞʠʡ- 2 

25-50 4,7 4470 1011 12 

51-80 6,0 5380 1165 14 

81-120 7,2 5540 1335 16 

ʉʦʨʪ ʅʝʚʩʢʠʡ 

25-50 3,3 4308 851 10 

51-80 4,2 5062 997 12 

81-120 5,3 5482 1018 12 

ʆʪ ʢʨʫʧʥʳʭ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ ʦʙʨʘʟʫʶʪʩʷ ʢʫʩʪʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʝʙʣʝʡ ʠ ʨʘʟʚʠʪʦʡ 
ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʯʝʤ ʦʪ ʤʝʣʢʠʭ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʯʠʩʣʘ ʩʪʝʙʣʝʡ ʥʘ 
ʢʫʩʪ ʚʦʟʨʘʩʪʘʝʪ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ. ʏʠʩʣʦ ʩʪʝʙʣʝʡ ʚ ʢʫʩʪʝ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ ʧʦʩʘʜʦʯʥʦʛʦ ʢʣʫʙʥʷ. ʂʣʫʙ-
ʥʠ ʤʘʩʩʦʡ 25-50ʛ ʩʦʨʪʘ ʅʝʚʩʢʠʡ ʦʙʨʘʟʦʚʳʚʘʣʠ ʜʦ 18-20% ʨʘʩʪʝʥʠʡ ʩ 1-2 ʩʪʝʙʣʷʤʠ ʠ 67-70% ʩ 2-3 
ʩʪʝʙʣʷʤʠ, ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ 3,3 ʩʪʝʙʣʷ. ʂʨʫʧʥʳʝ ʢʣʫʙʥʠ ʤʘʩʩʦʡ 81-120ʛ ʦʙʨʘʟʦʚʳʚʘʣʠ ʯʘʱʝ5-6 
ʩʪʝʙʣʝʡ, ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ 5,3 ʩʪʝʙʣʷ. ʂʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʚ ʛʥʝʟʜʝ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠ-
ʯʝʥʠʷ ʯʠʩʣʘ ʩʪʝʙʣʝʡ ʥʘ ʢʫʩʪ ʠ ʤʘʩʩʳ ʧʦʩʘʜʦʯʥʳʭ ʢʣʫʙʥʝʡ. 

ɺ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʢʣʘʜʳʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʡ 
ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʧʦʣʫʯʝʥʘ ʧʨʠ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 70ʭ40ʩʤ. ɺ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʢʫʩʪʘ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 260-342ʛ, ʮʚʝʪʝʥʠʷ- 523-800ʛ, ʦʪʤʠʨʘʥʠʷ ʙʦʪʚʳ 
762-1245 ʛ/ʢʫʩʪ. ʇʨʠ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 70ʭ20ʩʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʩʪʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠ ʧʦ 
ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 135-189ʛ., 272-458ʛ., 526-785ʛ/ʢʫʩʪ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʩʠʣʦ ʯʠʩʣʦ ʩʪʝʙʣʝʡ ʠ ʢʣʫʙʥʝʡ, 
ʤʘʩʩʫ ʠ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʩ 1ʛʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʪʝʙʣʝʡ ʢʫʩʪʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʦʩʪʦʤ ʝʛʦ ʦʙʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʦ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʩʪʝʙʣʷ ʩʥʠʞʘʣʘʩʴ. ʇʨʠ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 70ʭ40ʩʤ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʭʝʤʦʡ ʧʦʩʘʜʢʠ 70ʭ20ʩʤ. ʏʠʩʣʦ ʠ 
ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʠ 15,0 ʢ 967ʛ. ʉʘʤʳʤʠ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʢʘʢ ʧʦ ʯʠʩʣʫ ï 10,0 
ʪʘʢ ʠ ʧʦ ʤʘʩʩʝ ʢʣʫʙʥʝʡ 631ʛ ʦʢʘʟʘʣʠʩʴ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ ʧʦ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 70ʭ20 ʩʤ. ɺʳʭʦʜ 
ʢʣʫʙʥʝʡ ʧʨʠ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ 35,7ʪʳʩ., ʙʳʣ ʨʘʚʝʥ 524 ʪʳʩ.ʰʪ/ʛʘ, ʧʨʠ 71,4 ʪʳʩ. 714 ʪʳʩ.ʰʪ/ʛʘ. 

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦ ʥʦʨʤʘʭ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ 
ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʫʙʥʝʡ ʨʘʟʣʠʯʥʦʡ ʤʘʩʩʳ, ʚʢʣʶʯʘʷ ʠ ʩʪʝʙʣʝʦʙʨʘʟʦ-
ʚʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʟʘʛʫʱʝʥʠʝʤ ʩʪʝʙʣʝʩʪʦʷ ʩʦ 150 ʜʦ 300 ʪʳʩ./ʛʘ ʫʨʦʞʘʡʥʦʩʪʴ 
ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʧʦʩʘʜʦʯʥʳʭ ʢʣʫʙʥʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʫʩʪʦʪʳ ʩʪʝʙʣʷ ʠ ʤʘʩʩʳ ʢʣʫʙʥʝʡ, ʩʦʨʪ ʅʝʚʩʢʠʡ 

ʈʘʩʯʝʪʥʳʡ 
ʩʪʝʙʣʝʩʪʦʡ, 
ʪʳʩ/ʛʘ 

ʄʘʩʩʘ ʢʣʫʙʥʷ, ʛ. 

25-50 51-80 81-120 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ /ʛʘ 

ʆʙʱʘʷ ʏʠʩʪʘʷ ʆʙʱʘʷ ʏʠʩʪʘʷ ʆʙʱʘʷ ʏʠʩʪʘʷ 

150 185 168 180 155 176 147 

200 210 188 213 180 215 177 

250 215 187 218 177 220 172 

300 218 185 221 172 225 167 

350 208 169 228 171 232 164 

ʅʉʈ 0,05 (ʮ/ʛʘ)  
ʜʣʷ ʯʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ 4,6-7,9 
ʜʣʷ ʩʪʝʙʣʝʩʪʦʷ 2-3,5 
ʜʣʷ ʤʘʩʩʳ ʢʣʫʙʥʷ 2,6-4,6 

ʅʘʠʙʦʣʴʰʠʡ ʯʠʩʪʳʡ ʫʨʦʞʘʡ ʧʦʣʫʯʝʥ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩʦ ʩʪʝʙʣʝʩʪʦʝʤ 200-250ʪʳʩ/ʛʘ. ʋʧʣʦʪʥʝʥʠʝ 
ʩʪʝʙʣʝʩʪʦʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʧʦʩʘʜʦʯʥʦʛʦ ʢʣʫʙʥʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʝʥ-
ʥʳʭ ʢʣʫʙʥʝʡ ʚ 1,3-1,6 ʨʘʟʘ. ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ ʜʦʩʪʠʛʥʫʪ ʧʨʠ ʛʫʩʪʦʪʝ ʩʪʝʙʣʝʩʪʦʷ 
300-350ʪʳʩ/ʛʘ. ʉ ʟʘʛʫʱʝʥʠʝʤ ʩʪʝʙʣʝʩʪʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʤʝʣʢʠʭ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʢʣʫʙʥʝʡ. ʇʦʵʪʦʤʫ 
ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʨʘʱʠʚʘʪʴ ʩʝʤʝʥʥʦʡ ʢʘʨʪʦʬʝʣʴ ʩ ʛʫʩʪʦʪʦʡ ʩʪʝʙʣʝʩʪʦʷ 250-270 ʪʳʩ./ʛʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʦʨʤʫ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʠʬʬʝʨʝʥ-
ʮʠʨʦʚʘʥʥʦ ʩ ʫʯʝʪʦʤ ʩʪʝʙʣʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ ʨʘʟʣʠʯʥʦʡ ʤʘʩʩʳ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 
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ʩʪʝʙʣʝʩʪʦʷ. ʉʪʝʙʣʝʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʫʙʥʝʡ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦ ʯʠʩʣʫ ʣʠʜʠʨʫʶʱʠʭ 
(ʛʣʘʚʥʳʭ 5-15ʤʤ) ʨʦʩʪʢʦʚ. ɻʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 
200-220ʪʳʩ ï ʜʣʷ ʧʦʩʘʜʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, 250-270 ʪʳʩ. ʰʪ/ʛʘ- ʥʘ ʩʝʤʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. 

ɺʓɺʆɼʓ 
ɺ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʢʣʘʜʳʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʧʦʣʫʯʝʥʘ ʧʨʠ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 70ʭ40ʩʤ., ʩʘʤʳʤʠ ʤʘʣʦʧʨʦʜʫʢʪʠʚ-
ʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʩ ʟʘʛʫʱʝʥʥʦʡ ʩʭʝʤʦʡ ʧʦʩʘʜʢʠ 70ʭ20ʩʤ. ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ, ʯʠʩʣʦ ʠ ʤʘʩʩʫ ʢʣʫʙʥʝʡ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʚʥʝʩʝ-
ʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, ʌʇʇ ʧʦʣʫʯʝʥʳ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʫʤʝʨʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠ-
ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʛʫʩʪʦʪʝ 71,4 ʪʳʩ./ʛʘ. ʇʨʠ ʩʥʠʞʝʥʠʠ 
ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ ʠ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʫʤʝʥʴʰʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ 
ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʠ ʌʇ, ʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʏʇʌ ʠ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʥʘ 1000 ʝʜʠʥʠʮ ʧʦʪʝʥʮʠʘʣʘ. 

ʅʦʨʤʫ ʧʦʩʘʜʠ ʢʘʨʪʦʬʝʣʷ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʜʣʷ ʢʘʞʜʦʡ ʩʝʤʝʥʥʦʡ 
ʬʨʘʢʮʠʠ ʩ ʫʯʝʪʦʤ ʩʪʝʙʣʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʫʙʥʝʡ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʩʪʝʙʣʝʩʪʦʷ. 
ʉʪʝʙʣʝʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʫʙʥʝʡ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦ ʯʠʩʣʫ ʣʠʜʠʨʫʶʱʠʭ (ʛʣʘʚʥʳʭ 
5-15ʤʤ) ʨʦʩʪʢʦʚ. ɻʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 200-
220 ʪʳʩ. ʰʪ/ʛʘ- ʜʣʷ ʧʦʩʘʜʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, 250-300 ʪʳʩ. ʰʪ/ʛʘ ï ʥʘ ʩʝʤʝʥʥʳʭ ʫʯʘʩʪ-
ʢʘʭ. ʋʧʣʦʪʥʝʥʠʝ ʩʪʝʙʣʝʩʪʦʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʧʦʩʘʜʦʯʥʦʛʦ ʢʣʫʙʥʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 
ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ ʚ 1,3-1,6 ʨʘʟʘ. ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ ʜʦʩʪʠʛʥʫʪ ʧʨʠ 
ʛʫʩʪʦʪʝ ʩʪʝʙʣʝʩʪʦʷ 300-350 ʪʳʩ./ʛʘ. ʆʜʥʘʢʦ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʨʘʱʠʚʘʪʴ ʩʝʤʝʥʥʦʡ ʢʘʨ-
ʪʦʬʝʣʴ ʩ ʛʫʩʪʦʪʦʡ ʩʪʝʙʣʝʩʪʦʷ 250-270 ʪʳʩ./ʛʘ. 
 
This article describes the physiological peculiarities of the harvest, the parameters of the photosynthetic activity of crops. 
The key words: photosynthetic capacity, planting scheme, the weight of tuber, stalk thickness. 
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CS 25-35 KU/ʂʄ
2
 

 
ɽ.ɺ. ʂʨʘʧʠʚʠʥʘ, ʄ.ɺ. ʀʛʥʘʪʝʥʢʦ, ɼ.ɺ. ʀʚʘʥʦʚ  

 
ʇʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʫ ʪʝʣʦʯʝʢ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʭʦʟʷʡʩʪʚʝ ʩ ʧʣʦʪʥʦʩʪʴʶ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʧʦʯʚ 137Cs 25-35 Ku/ʢʤ2 , ʙʳʣʘ ʥʠʞʝ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʞʠʚʦʪʥʳʤ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʝ-

ʣʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʜʦʟʝ 2 ʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʪʝʯʝʥʠʝ 37 ʩʫʪʦʢ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʧʦʛʣʦ-

ʪʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦ-

ʛʦ ʨʝʟʝʨʚʘ ʥʝ ʪʦʣʴʢʦ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʦ ʠ ʢʠʩʣʦʨʦʜʦʟʘʚʠʩʠʤʦʡ ʤʠʢʨʦʙʠʮʠʜʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʣʷʪʘ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘ-
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Cs ʦʢʘʟʘʣʘʩʴ ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ [1]. ʀʥʢʦʨʧʦʨʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʷʜʝʨʥʦʛʦ 

ʜʝʣʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʢʘʢ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʪʘʢ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʯʝʨʝʟ ʥʘʨʫʰʝʥʠʝ ʵʥʜʦ-
ʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [2]. ʀʥʜʫʮʠʨʫʝʤʳʝ ʜʣʠʪʝʣʴʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʚ ʤʘʣʳʭ ʜʦʟʘʭ ʠʟ-
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ʤʝʥʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʬʘʢʪʦʨʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʚʦʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʦʩʷʪ ʭʘʨʘʢʪʝʨ ʩʪʨʝʩʩʦʨʥʳʭ ʨʝʘʢʮʠʡ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ [3]. ʇʨʠ ʜʣʠʪʝʣʴʥʦʡ 

ʩʪʠʤʫʣʷʮʠʠ ʘʜʘʧʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʦʟʤʦʞʥʦ ʠʩʪʦʱʝʥʠʝ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ [4]. 
ʆʨʛʘʥʠʟʤ ʤʦʣʦʜʥʷʢʘ ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʩʪʨʝʩʩʘʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢ ʦʢʠʩʣʠʪʝʣʴʥʳʤ, ʧʨʠ-

ʚʦʜʷʱʠʤ ʢ ʧʦʷʚʣʝʥʠʶ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʧʦʚʨʝʞʜʘʶʱʠʭ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʫʨʦʚʝʥʴ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʩʥʠʞʘʝʪʩʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʙʠʦʣʦʛʠ-
ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʨʘʮʠʦʥʳ ʞʠʚʦʪʥʳʭ ʚʚʦʜʷʪ 

ʨʘʟʣʠʯʥʳʝ ʜʦʙʘʚʢʠ. ɼʣʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʩ çʩʫʙʦʧʪʠʤʘʣʴʥʳʤè ʫʨʦʚʥʝʤ ʩʝʣʝʥʘ [5], ʦʩʦʙʝʥʥʦ ʘʢʪʫ-

ʘʣʴʥʳ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʩʝʣʝʥ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘ-
ʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʦʢʩʠʜʘʮʠʠ ʣʠʧʠʜʦʚ [6, 7, 8]. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷ-

ʶʱʠʭ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ. ɺ 

ʆʆʆ çɸʛʨʦʪʝʨʨʘè, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʣʫʯʝʥʘ ʥʦʚʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

- ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʳʡ ʪʦʧʠʥʘʤʙʫʨ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʣʝʥʘ 500 ʤʢʛ/ʢʛ. ɺʣʠʷʥʠʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʝʣʝʥʠ-
ʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʨʘʮʠʦʥʘʭ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʪʝʣʷʪ ʥʝ ʠʟʫʯʝʥʦ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʢʘʨʤʣʠʚʘʥʠʷ 

ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ ʥʘ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʪʝʣʦʯʝʢ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ ʙʘʟʝ ʅʦʚʦʟʳʙʢʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʘʛʨʦ-

ʭʠʤʠʠ ʥʘ ʄʊʌ çʈʫʜʥʷè ʩ. ɼʝʤʝʥʢʘ ʅʦʚʦʟʳʙʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʧʣʦʪʥʦʩʪʴ ʟʘʛʨʷʟʥʝ-
ʥʠʷ ʧʦʯʚ 

137
Cs 25-35 Ku/ʢʤ

2
). ɹʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ ʪʸʣʦʯʝʢ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ 5-

ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ (ʢʦʥʪʨʦʣʴʥʘʷ) ʧʦʣʫʯʘʣʘ ʦʩʥʦʚʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ. ʊʸʣʦʯʢʠ II (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 37 ʩʫʪʦʢ ʩ ʦʩ-

ʥʦʚʥʳʤ ʨʘʮʠʦʥʦʤ ʜʦʙʘʚʢʠ ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 2 ʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ. 
 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʜʙʦʨ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʩ ʫʯʝ-

ʪʦʤ ʧʦʨʦʜʥʦʩʪʠ, ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ, ʠʜʝʥʪʠʯʥʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘ-

ʥʠʷ [9, 10]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. ɾʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʜʝʨʞʘʣʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʂʦʨʤʣʝʥʠʝ ʧʦʜʦʧʳʪʥʦʛʦ ʧʦʛʦʣʦʚʴʷ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ  ʥʦʨʤʘʤ [11]. ʋʨʦʚʝʥʴ 
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56,5 ɹʢ/ʢʛ, ʤʦʣʦʢʦ ï 200,6 Ñ 27,2 ɹʢ/ʢʛ, ʪʨʘʚʘ ʟʝʣʝʥʘʷ ï 2443 Ñ 300,3 ɹʢ/ʢʛ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ (ʫʪʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ) ʙʨʘʣʠ ʢʨʦʚʴ ʜʣʷ ʘʥʘʣʠʟʘ ʫ 4 ʞʠʚʦʪʥʳʭ ʠʟ ʛʨʫʧʧʳ.  

ʂʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ, ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ - ʚ 

ʤʘʟʢʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʘ. ʌʘʛʦʮʠʪʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʌʇ, %) ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʘʢ 

ʧʨʦʮʝʥʪ ʥʝʡʪʨʦʬʠʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʧʦʛʣʦʱʝʥʠʶ ʯʘʩʪʠʮ ʣʘʪʝʢʩʘ, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ (ʌʀ, ʫ.ʝ.) - 
ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʯʘʩʪʠʮ ʣʘʪʝʢʩʘ, ʧʦʛʣʦʱʝʥʥʳʭ ʦʜʥʠʤ ʘʢʪʠʚʥʳʤ ʥʝʡʪʨʦʬʠʣʦʤ, ʘʙʩʦʣʶʪʥʳʡ ʬʘʛʦʮʠʪʦʟ 

ʢʨʦʚʠ (ɸʌ, 10
9
/ʣ) ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʣʘʪʝʢʩʘ, ʧʦʛʣʦʱʘʝʤʦʝ ʥʝʡʪʨʦʬʠʣʘʤʠ ʚ ʣʠʪʨʝ ʢʨʦʚʠ [12]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʢʮʠʠ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʷ ʥʠʪʨʦʩʠʥʝʛʦ ʪʝʪʨʘʟʦʣʠʷ (+ʅʉʊ, %) [13,14]. ʀʥʜʝʢʩ ʘʢʪʠʚʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ (ʀɸʅ) ʚʳʯʠʩʣʷʣʠ 

ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ "ʈʠʘʢʦʤʧʣʝʢʩ" ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʅʉʊ-ʪʝʩʪ ʥʘʙʦʨʘ. ʇʦʛʣʦʪʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʥʝʡʪʨʦʬʠʣʦʚ (ʌʇ, %, ʌʀ, ʫ.ʝ., ɸʌ, 10
9
/ʣ) ʠ ʘʢʪʠʚʥʦʩʪʴ ʠʭ ʦʢʩʠʜʘʟʥʳʭ ʩʠʩʪʝʤ (+ʅʉʊ, %, ʀɸʅ) ʦʮʝʥʠ-

ʚʘʣʠ ʚ ʜʚʫʭ ʩʦʩʪʦʷʥʠʷʭ: ʙʘʟʘʣʴʥʦʤ (ʙʘʟ.) - ʚ ʩʚʝʞʝʚʟʷʪʦʡ ʢʨʦʚʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʛʝʧʘʨʠʥʦʤ, ʠ ʩʪʠ-

ʤʫʣʠʨʦʚʘʥʥʦʤ (ʩʪʠʤ.) - ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʚ ʧʨʦʙʳ ʢʨʦʚʠ ʟʠʤʦʟʘʥʘ, ʯʪʦ ʤʦʜʝʣʠʨʫʝʪ ʫʩʣʦʚʠʷ ʙʘʢʪʝʨʠʘʣʴ-

ʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʟʝʨʚʳ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʠ ʤʠʢʨʦʙʠʮʠʜʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ [15]. ʇʦʢʘʟʘʪʝʣʴ ʨʝʟʝʨʚʘ ʦʢʩʠʜʘʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʧʝ-
ʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ (ʇʈ) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ (ʂ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʇʘʭʤʫʪʦ-

ʚʫ ʀ.ɸ., ʋʣʴʷʥʦʚʦʡ ʄ.ʉ. [16]. ʂʠʩʣʦʨʦʜʦʥʝʟʘʚʠʩʠʤʫʶ ʤʠʢʨʦʙʠʮʠʜʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʠʭ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʧʦ ʤʝʪʦʜʫ ɺ.ʀ.ɾʠʙʠʥʦʚʘ [17], ʨʘʩʩʯʠʪʳʚʘʷ 
ʩʨʝʜʥʠʡ ʮʠʪʦʭʠʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʉʎʂ) ʧʦ ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʅ.ɸ.ʄʘʢʘʨʝʚʠʯʝʤ [18].  

ʇʦʣʫʯʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɼʣʷ ʚʳʷʚʣʝ-

ʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ-ʌʠʰʝʨʘ [19]. ɺ ʢʘʯʝʩʪʚʝ 

ʟʥʘʯʝʥʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʧʨʠʥʠʤʘʣʠ ʠʥʪʝʨʚʘʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʚʝʜʝʥ-
ʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ [12, 20, 21,]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ 

ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʪʝʣʦʯʝʢ ʧʦʛʣʦʱʘʪʴ ʯʫʞʝʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ (ʪʘʙʣ. 1) ʧʦʢʘʟʘʣ, ʯʪʦ 
ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʚʩʝʭ ʷʜʝʨʥʳʭ ʬʦʨʤ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʨʘʟʣʠʯʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʠ ʙʳʣʦ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ. 
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ɿʥʘʯʝʥʠʷ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʥʘʯʘ-

ʣʝ ʦʧʳʪʘ ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟ-

ʣʠʯʠʡ. ʏʝʨʝʟ 37 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ, ʩʧʦʩʦʙʥʳʭ ʢ ʧʦʛʣʦʱʝʥʠʶ ʯʫ-

ʞʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʨʦʚʠ ʫ ʪʝʣʷʪ 2 ʛʨʫʧʧʳ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʥʘ 148,77%, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʧʘʠʚʘʥʠʝ ʪʝʣʷʪʘʤ ʪʘʫʨʠʥʘ (Se-ʩʦʜʝʨʞʘʱʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ, ʦʙʣʘʜʘʶ-

ʱʘʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʠ ʤʝʤʙʨʘʥʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ) ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʚʳʟʳʚʘʣʦ ʧʦʚʳ-

ʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʦʣʴʢʦ ʥʘ 17,20%, (ʨ<0,05) [22]. ɺʦʟʤʦʞʥʦ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʩʝ-
ʣʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ ʦʙʫʩʣʦʚʠʣʦ ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʨʝʘʢʪʠʚʥʦʩʪʠ) ʥʝʡʪʨʦʬʠʣʦʚ 

ʢʨʦʚʠ ʪʝʣʷʪ ʢ ʘʢʪʠʚʠʨʫʶʱʠʤ ʠʭ ʬʘʢʪʦʨʘʤ. ʏʝʨʝʟ 37 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧ-

ʧʳ ʟʥʘʯʝʥʠʝ ʌʇ ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʟʠʤʦʟʘʥʦʤ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʥʘ 157,25%, ʯʝʤ ʫ ʞʠ-
ʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʘʜʘʧʪʘʮʠʦʥʥʦʤ ʨʝʟʝʨʚʝ ʵʪʦʛʦ ʟʘʱʠʪ-

ʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʳʡ ʪʦʧʠʥʘʤʙʫʨ. 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʥ̫ʠʝ ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ ʥʘ ʧʦʛʣʦʪʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ  

ʢʨʦʚʠ ʪʝʣʦʯʝʢ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

(n=4) 

1 ʚʟʷʪʠʝ 2 ʚʟʷʪʠʝ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʏʝʨʝʟ 37 ʩʫʪʦʢ 

ʅʝʡʪʨʦʬʠʣʳ, 109/ʣ 
1, n=4 1,83Ñ0,26 2,13Ñ0,45 

2, n=4 2,14Ñ0,56 2,08Ñ0,12 

ʌʇ ʙʘʟ., % 
1, n=4 15,88Ñ1,12 30,00Ñ2,14ƶ 

2, n=4 12,88Ñ0,82* 74,63Ñ5,46ƶ* 

ʌʇ ʩʪʠʤ.,% 
1, n=4 21,63Ñ0,97ƶ 32,75Ñ1,29ƶ 

2, n=4 22,63Ñ1,15ƶ 84,25Ñ4,46ƶ* 

ʌʀ ʙʘʟ., ʫ.ʝ. 
1, n=4 3,13Ñ0,11 6,28Ñ0,56ƶ 

2, n=4 3,04Ñ0,03 8,74Ñ0,96ƶ 

ʌʀ ʩʪʠʤ., ʫ.ʝ. 
1, n=4 3,42Ñ0,13 4,97Ñ0,53ƶ 

2, n=4 3,43Ñ0,09 8,82Ñ0,29ƶ* 

ɸʌ ʙʘʟ., 109/ʣ 
1, n=4 0,93Ñ0,18 4,11Ñ1,09 

2, n=4 0,89Ñ0,28 14,33Ñ3,12* 

ɸʌ ʩʪʠʤ., 109/ʣ 
1, n=4 1,30Ñ0,06 3,32Ñ0,78 

2, n=4 1,74Ñ0,53 15,69Ñ1,91ƶ* 

ʌʏ ʙʘʟ., ʫ.ʝ. 
1, n=4 0,49Ñ0,03 1,93Ñ0,28ƶ 

2, n=4 0,39Ñ0,03 6,73Ñ1,21ƶ* 

ʌʏ ʩʪʠʤ., ʫ.ʝ. 
1, n=4 0,74Ñ0,06ƶ 1,64Ñ0,22ƶ 

2, n=4 0,77Ñ0,04ƶ 7,47Ñ0,59ƶ* 

ʇʨʠʤʝʯʘʥʠʝ: 
ƶ 
ï ʨ<0,05 ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ;  * - ʨ<0,05 ʢ 1 ʛʨʫʧʧʝ 

ʌʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʦʪ-
ʚʝʪʩʪʚʦʚʘʣ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʩʷ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧ. ʏʝʨʝʟ 37 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʚ 

ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʟʠʤʦʟʘʥʦʤ ʫʩʣʦʚʠʷʭ ʫ ʪʝʣʷʪ 1 ʠ 2 ʛʨʫʧʧʳ ʥʘ 45,30 ʠ 157,10% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʴʥʳʤ ʧʝʨʠʦʜʦʤ, ʦʜʥʘʢʦ ʙʝʟ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠ-

ʥʦʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʯʫʞʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʞʝ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʦʪʩʫʪʩʪʚʠʝ ʨʝʟʝʨʚʘ ʵʪʦʛʦ 

ʟʘʱʠʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʞʠ-
ʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʚʳʰʝ ʥʘ 77,69% (ʨ<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ.  

ɺ ʥʘʯʘʣʝ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʚʝʣʠʯʠʥʘ ʘʙʩʦʣʶʪʥʦʛʦ ʬʘʛʦʮʠʪʦʟʘ ʢʨʦʚʠ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʫ 

ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʟʥʘʯʝʥʠʷʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʝʞ-
ʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ. ʏʝʨʝʟ 37 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʚʝʣʠʯʠʥʘ ɸʌ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʫ ʞʠʚʦʪʥʳʭ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʚʳʰʝ ʥʘ 248,74% (ʨ<0,05), ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʨʝ-

ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʢʪʠʚʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ 

ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʳʡ ʪʦʧʠʥʘʤʙʫʨ ʫʞʝ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʟʥʘʯʝʥʠʝ ɸʌ ʧʦʩʣʝ 
ʩʪʠʤʫʣʷʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʟʠʤʦʟʘʥʦʤ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʦʩʴ. ʏʝ-

ʨʝʟ 37 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ɸʌ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʩʝʣʝ-

ʥʠʟʠʨʦʚʘʥʥʳʡ ʪʦʧʠʥʘʤʙʫʨ, ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 372,59%. 
ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʪʝʣʷʪ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ 

ʙʳʣʦ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʯʝʨʝʟ 37 ʩʫʪʦʢ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʩʠʣʦʩʴ ʥʘ 293,91 ʠ 1625,60% ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʝʨʝʟ 37 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʫ 
ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʳʡ ʪʦʧʠʥʘʤʙʫʨ, ʌʏ ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʩʫ-
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ʱʝʩʪʚʝʥʥʦ ʚʳʰʝ (ʥʘ 355,49% ʨ<0,05), ʯʝʤ ʫ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʤʠʢʨʦʙʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ 

ʢʨʦʚʠ (ʪʘʙʣ. 2) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʅʉʊ-ʧʦʟʠʪʠʚʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ 

ʢʨʦʚʠ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʦʩʴ ʠ ʧʨʝʚʳʰʘʣʦ ʥʦʨʤʘ-
ʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʢʠʩʣʦʨʦʜʦʟʘʚʠʩʠʤʳʭ ʩʠʩʪʝʤ ʤʠʢ-

ʨʦʙʠʮʠʜʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ. ʇʦ ʜʘʥʥʳʤ ʀ.ɸ. ʇʘʭʤʫʪʦʚʘ ʠ ʄ.ʉ. ʋʣʴʷʥʦʚʦʡ [16], ʫ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ 
ʜʦ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ, ʧʨʦʷʚʣʷʶʱʠʭ ʅʉʊ-ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʧʦʥʪʘʥʥʦʡ ʧʨʦʙʝ 

(ʙʘʟʘʣʴʥʳʡ ʫʨʦʚʝʥʴ), ʩʦʩʪʘʚʣʷʝʪ 10,20Ñ4,5%, ʘ ʚ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʧʨʦʙʝ (ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ) 50,60Ñ4,30%. 

ʊʘʙʣʠʮʘ 16 

ɺʣʠʷʥʠʝ ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ ʥʘ ʤʠʢʨʦʙʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ 
ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʘ ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʏʝʨʝʟ 37 ʩʫʪʦʢ 

+ʅʉʊ ʙʘʟ., % 
1, n=4 71,25Ñ3,45 53,25Ñ3,42ƶ 

2, n=4 78,88Ñ4,07 53,25Ñ2,71ƶ 

+ʅʉʊ ʩʪʠʤ., % 
1, n=4 81,25Ñ2,49 63,88Ñ0,32ƶ 

2, n=4 81,00Ñ0,68 71,63Ñ2,38*ƶ 

ʀɸʅ ʙʘʟ. 
1, n=4 0,95Ñ0,04 0,65Ñ0,05ƶ 

2, n=4 1,16Ñ0,12 0,63Ñ0,05ƶ 

ʀɸʅ ʩʪʠʤ. 
1, n=4 1,45Ñ0,09 0,91Ñ0,01ƶ 

2, n=4 1,51Ñ0,07 0,98Ñ0,05ƶ 

ʂ 
1, n=4 0,12Ñ0,04 0,17Ñ0,05 

2, n=4 0,03Ñ0,04 0,25Ñ0,06ƶ 

ʇʈ 
1, n=4 1,15Ñ0,05 1,22Ñ0,07 

2, n=4 1,04Ñ0,05 1,36Ñ0,10ƶ 

ʉʎʂ 
1, n=4 1,26Ñ0,08 0,59Ñ0,09ƶ 

2, n=4 1,27Ñ0,05 0,65Ñ0,15ƶ 
ʇʨʠʤʝʯʘʥʠʝ: ƶ ï ʨ<0,05 ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ;  * - ʨ<0,05 ʢ 1 ʛʨʫʧʧʝ 

 

ʏʝʨʝʟ 37 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʅʉʊ-ʧʦʟʠʪʠʚʥʳʭ ʢʣʝʪʦʢ ʚ ʩʪʠʤʫ-
ʣʠʨʦʚʘʥʥʳʭ ʟʠʤʦʟʘʥʦʤ ʫʩʣʦʚʠʷʭ ʥʘ 21,38 ʠ 11,57% (p<0,05) ʫ ʪʝʣʷʪ 1 ʠ 2 ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ 

ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʅʉʊ-ʧʦʟʠʪʠʚʥʳʭ ʢʣʝʪʦʢ ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʦ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʷʚʣʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʨʝʟʝʨʚʘ ʵʪʦʛʦ ʟʘʱʠʪ-
ʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʂʦʣʠʯʝʩʪʚʦ ʅʉʊ-ʧʦʟʠʪʠʚʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʚʳʰʝ 

ʥʘ 12,13% (ʨ<0,05), ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ.  

ʀʥʜʝʢʩ ʘʢʪʠʚʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ (ʀɸʅ) ʢʨʦʚʠ ʚ ʙʘʟʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʪʝʣʦʯʝʢ ʦʙʝʠʭ ʛʨʫʧʧ 

ʦʧʳʪʘ ʧʨʝʚʳʰʘʣ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ. ʂʦʵʬʬʠʮʠʝʥʪ 
ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʠ ʧʦʢʘʟʘʪʝʣʴ ʨʝʟʝʨʚʘ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ. ʏʝʨʝʟ 37 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʢʨʦʚʠ ʪʝʣʷʪ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʠ ʧʦʢʘʟʘʪʝʣʷ 
ʨʝʟʝʨʚʘ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʥʘ 733,33 ʠ 30,77% (ʨ<0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘ ʫʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʦʥʝʟʘʚʠʩʠʤʦʡ ʤʠʢʨʦʙʠʮʠʜʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ (ʉʎʂ) ʩʢʘʨʤʣʠʚʘ-

ʥʠʝ ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ ʥʝ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʫ ʪʝʣʦʯʝʢ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ 

ʭʦʟʷʡʩʪʚʝ ʩ ʧʣʦʪʥʦʩʪʴʶ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ 
137

Cs 25-35 Ku/ʢʤ
2 
, ʙʳʣʘ ʥʠʞʝ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʉʢʘʨʤʣʠʚʘʥʠʝ ʞʠʚʦʪʥʳʤ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʝʣʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʜʦʟʝ 2 ʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ 

ʚ ʪʝʯʝʥʠʝ 37 ʩʫʪʦʢ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʜʦ 
ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʨʝʟʝʨʚʘ ʥʝ ʪʦʣʴʢʦ ʧʦʛʣʦʪʠʪʝʣʴ-

ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʦ ʠ ʢʠʩʣʦʨʦʜʦʟʘʚʠʩʠʤʦʡ ʤʠʢʨʦʙʠʮʠʜʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ. 
 

The absorption capacity of blood neutrophils from heifers, kept on the farm with the density of soil contamination 137Cs 

25-35 Ku/km2 was below reference values. Feeding the animals in these conditions selenized topinambur at a dose of 2 

g/kg body weight for 37 days improved the absorptive activity of blood neutrophils to the normative values and provided 

an increase in adaptive reserves not only the absorptive capacity, but also oxygen neutrophils microbicidal activity. 

The key words: calves, feed supplement, natural resistance. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʠʥʪʘʢʩʦʥʦʤʠʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʦʨʝʥʥʳʭ ʠ ʚʦʜʥʦ-
ʣʝʜʥʠʢʦʚʳʭ ʨʘʚʥʠʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʠʥʪʘʢʩʦʥʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʪʘʢʩʦʥʦʤʠʷ, ʣʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʤʦʨʝʥʥʳʝ ʨʘʚʥʠʥʳ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ʄʦʨʝʥʥʳʝ ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʨʘʚʥʠʥʳ ï ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦ-

ʦʙʨʘʟʠʷ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ʅʝʯʝʨʥʦʟʝʤʴʷ ʈʦʩʩʠʠ. ʀʭ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʧʦʜ ʨʝ-
ʰʘʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʣʝʜʥʠʢʘ ʠʟ ʨʝʣʠʢʪʦʚʳʭ ʠ ʟʘʥʝʩʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʣʦʨʳ, ʦʪʣʠʯʘʝʪʩʷ ʚʳ-

ʩʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʬʝʥʦʤʝʥ ʢʦʪʦʨʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥ [1].  

ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʊʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜʝ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ï ɼʫʙʨʦʚʩʢʤ ʠ ʈʦʛʥʝʜʠʥʩʢʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ. ʅʘ ʟʘʧʘʜʝ ʵʪʦʪ ʨʝ-
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ʛʠʦʥ ʛʨʘʥʠʯʠʪ ʩʦ ʉʤʦʣʝʥʩʢʦʡ, ʥʘ ʩʝʚʝʨʝ ï ʩ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʷʤʠ. ʉ ʶʛʘ ï ʂʣʝʪʥʷʥʩʢʠʤ ʨʘʡʦʥʦʤ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ; ʩ ʚʦʩʪʦʢʘ ʨʝʛʠʦʥ ʦʛʨʘʥʠʯʝʥ ʜʦʣʠʥʦʡ ʨʝʢʠ ɼʝʩʥʳ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚ-

ʣʷʝʪ ʧʨʠʤʝʨʥʦ 1600 ʢʤ
2
.  

ʇʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʵʪʦʪ ʨʝʛʠʦʥ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʉʝʱʠʥʩʢʦʛʦ ʨʘʡʦ-
ʥʘ ɺʝʨʭʥʝʝ-ɼʝʩʥʷʥʩʢʦʛʦ ʦʢʨʫʛʘ ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʦʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʡ ʥʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʤʦʨʝʥʥʳʝ ʠ 

ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʳʝ ʣʘʥʜʰʘʬʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʄʦʩʢʦʚʩʢʠʤ ʦʣʝʜʝʥʝʥʠʝʤ [1]. 
ʇʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʦ-

ʞʝʥ ʫ ʛʨʘʥʠʮʳ ʇʦʣʝʩʩʢʦʡ ʠ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʧʦʜʧʨʦʚʠʥʮʠʠ ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʦʚʠʥʮʠʡ ɽʚʨʦ-

ʧʝʡʩʢʦʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʣʝʩʥʦʡ ʦʙʣʘʩʪʠ. ɿʦʥʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ ʭʚʦʡʥʦ-
ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ (ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʝ) ʣʝʩʘ (ʢʣʘʩʩʳ QuercoïFagetea Br.-Bl. et Vlieger in 

Vlieger 1937; VaccinioïPiceetea Br.-Bl. in Br.-Bl, Sissing et Vlieger 1939). 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ. ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʦʞʝʥʳ 133 ʧʦʣʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʷ 

ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʘʚʪʦʨʦʤ ʚ ʪʝʯʝʥʠʝ ʧʦʣʝʚʳʭ ʩʝʟʦʥʦʚ 2009-2011 ʛʛ. ʂʣʘʩʩʠʬʠʢʘ-
ʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʫ ɹʨʘʫʥ-ɹʣʘʥʢʝ [2]. ʉʦʟʜʘʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʝʦʙʦʪʘʥʠʯʝ-

ʩʢʠʭ ʪʘʙʣʠʮ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ Indicator ʜʣʷ MS Ex-

cel; ʧʨʦʛʨʘʤʤʳ JUICE 7.42. ʅʘʨʷʜʫ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝ-
ʜʫʢʪʠʚʥʳʡ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [3].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʦʩʪʘʚʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʦʨʝʥʥʳʭ ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ 

ʨʘʚʥʠʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʦʛʦ ʛʝʦʙʦʪʘ-
ʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 2 ʘʩʩʦʮʠʘʮʠʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʦʶʟʫ Querco roborisïTilion cordatae, 

2 ʘʩʩʦʮʠʘʮʠʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʦʶʟʫ Alnion incanae ʧʦʨʷʜʢʘ Fagetalia sylvaticae, 1 ʘʩʩʦʮʠʘʮʠʷ ʦʪʥʦʩʷʱʘʷ-

ʩʷ ʢ ʩʦʶʟʫ Quercion petraeae, ʧʦʨʷʜʢʘ Quercetalia pubescenti-petraea, ʢʣʘʩʩʘ QuercoïFagetea, 1 ʘʩʩʦʮʠ-

ʘʮʠʷ ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʩʦʶʟʫ Alnion glutinosae, ʧʦʨʷʜʢʫ Alnetalia glutinosae, ʢʣʘʩʩʫ Alnetea glutinosae ʠ 2 
ʙʝʟʨʘʥʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘ ʢʣʘʩʩʘ VaccinioïPiceetea [4]. ʇʦʣʦʞʝʥʠʝ ʵʪʠʭ ʩʠʥʪʘʢʩʦʥʦʚ ʚ ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ 

ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʢʘʟʘʥʳ ʚ ʧʨʦʜʨʦʤʫʩʝ [5]. 

ʇʨʦʜʨʦʤʫʩ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʦʨʝʥʥʳʭ ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʨʘʚʥʠʥ 

 ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ 
ʂʣʘʩʩ QuercoïFagetea Br.-Bl. et Vlieger in Vlieger 1937 

ʇʦʨʷʜʦʢ Fagetalia sylvaticae Pawğowski, Sokoğowski et Wallisch 1928 

ʉʦʶʟ Querco roborisïTilion cordatae Solomeshch et LaiviǺs ex Bulokhov et Solomeshch 2003 

ɸʩʩ. Rhodobryo roseiïPiceetum abietis Korotkov 1991 

ʉʫʙʘʩʩ. Rh. r.ïP. a. caricetosum pilosae Zaugolnova et Morozova 2004 

ɺʘʨʠʘʥʪʳ: Carex pilosa,, Vaccinium myrtillus,  

Oxalis acetosella. 
ɸʩʩ. Mercurialo perennisïQuercetum roboris Bulokhov et Solomeshch 2003 
ʉʦʟʁ Alnion incanae Pawğowski, Sokoğowski et Wallisch 1928 

ɸʩʩ. Urtico dioicaeïAlnetum glutinosae Bulokhov et Solomeshch 2003 

ɺʘʨʠʘʥʪʳ: Matteucia struthiopteris, typica 

ɸʩʩ. Filipendulo ulmariaeïQuercetum roboris Polozov et Solomeshch 1999 

ʇʦʨʷʜʦʢ Quercetalia pubescenti-petraeae Klika 1933 

ʉʦʶʟ Quercion petraeae Zolyomi et Jakucs et Jakucs 1960 (syn. Potentillo albaeïQuercion petraeae (Knapp 1948) J. 

Michalko 1986) 

ɸʩʩ. Lathyro nigriïQuercetum roboris Bulokhov et Solomeshch 2003 

ʂʣʘʩʩ VaccinioïPiceetea Br.-Bl. in Br.-Bl, Sissing et Vlieger 1939 

ʉʦʦʙʱʝʩʪʚʦ Deschampsia cespitosaïPopulus tremula [VaccinioïPiceetea]  

ɺʘʨʠʘʥʪʳ: Sphagnum girgensohnii, typica 
ʉʦʦʙʱʝʩʪʚʦ Carex pilosaïBetula pendula/Populus tremula [QuercoïFagetea/VaccinioïPiceetea] 

ʂʣʘʩʩ Alnetea glutinosae Br.-Bl. et Tx. ex. Westhoff et al. 1943 

ʇʦʨʷʜʦʢ Alnetalia glutinosae Tx. 1937 

ʉʦʶʟ Alnion glutinosae Malcuit 1929 

ɸʩʩ. Carici elongataeïAlnetum glutinosae Schwicherath 1933 
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ʊʘʙʣʠʮʘ ˉ1 

ɼʠʬʬʝʨʝʥʮʠʨʫʶʱʘʷ ʪʘʙʣʠʮʘ ʩʠʥʪʘʢʩʦʥʦʚ ʣʝʩʦʚ ʤʦʨʝʥʥʳʭ ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʨʘʚʥʠʥ  

ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʠʥʪʘʢʩʦʥ ʷʨʫʩ 1 2 3 4 5 6 7 8 9 10 11 12 

ʏʠʩʣʦ ʦʧʠʩʘʥʠʡ   10 15 10 7 15 15 8 5 9 25 7 7 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʘʩʩ. Rhodobryo roseiïPiceetum abietis 

Picea abies A V I IV . . I I . . . . . 

P. abies B III  V II  . . I . . . II  II  . 

P. abies C III  III  II  . III  . . . II  . . . 

Plagiomnium affine E III  II  V . . II  II  . . II  . V 

Luzula pilosa D IV V II  . I . . . . IV I . 

Carex digitata D V . . I . . . . .  . . 
Gymnocarpium dryopteris D . . II  I III  I II  . . I I . 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʚʘʨ. Rhodobryo roseiïPiceetum abietis Oxalis acetosella 

Oxalis acetosella D V2-4 IV+-1 . I III  II  II  . . I I III  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʚʘʨ. Rhodobryo roseiïPiceetum abietis Vaccinium myrtillus 

Vaccinium myrtillus D IV+ V2-3 . . . . . . . . . . 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʚʘʨ. Rhodobryo roseiïPiceetum abietis Carex pilosa 

Carex pilosa D . . V IV . I . III  . I . . 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʘʩʩ. Mercurialo perennisïQuercetum roboris 

Tilia cordata A . . . V . . . . . . . . 

T. cordata B . . I I . . . . . . . . 

T. cordata C . . . III  . . . . . . . . 

Quercus robur A . . II  III . . . V IV . I . 

Q. robur B . IV I II  II  . . I . . . . 

Corylus avellana C V II   V . I . II  III  . . II  

Glechoma hederacea D . . . III  . II  II III  . . . . 

Polygonatum multiflorum D I . . III  . I . . . . . . 
Acer platanoides C . . . III  I . . IV . . . . 

A. platanoides B . . . II  . . . . . . . . 

Euonymus verrucosa C I I I II  . . . . . . . . 

Dryopteris filix -mas D V I II  II  . I II  . III  . . . 

Mercurialis perennis D . . . II  . . . . . . . . 

Acer platanoides A . . . I . . . . . . . . 

Galium intermedium D . . . I . . . . . . . . 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʩʦʦʙʱʝʩʪʚʘ Carex pilosaïBetula pendula/Populus tremula 

Populus tremula A I III  II  I V . . II   V V . 

Betula pendula A III  II  I II  III  . . . III  . . . 

Populus tremula B I I . I III  . . . II  . . . 

Populus tremula C . II  . . I . . . . III  I . 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʘʩʩ. Urtico dioicaeïAlnetum glutinosae 

Alnus glutinosa A . . . . . V V . . . . V 

Urtica dioica D . . II  II  . V V IV III  I . III  

Alnus glutinosa B . . . . . . . . . . . V 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʚʘʨ. Urtico dioicaeïAlnetum glutinosae Matteucia struthiopteris 

Matteucia struthiopteris  D . . . . . . V . . . . . 

Lamium maculatum D . . . . . . V . . . . . 

Ranunculus cassubicus D . . . . . . IV . . . . . 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʘʩʩ. Filipendulo ulmariaeïQuercetum roboris 

Filipendula ulmaria D . . . . . IV IV IV . I . V 

Lysimachia vulgaris D . . I I . I II  IV II  IV V . 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʘʩʩ. Lathyro nigriïQuercetum roboris 

Lathyrus niger D . . . . . . . . V . . . 

Primula veris D . II  . II  . . . . V . . . 

Laserpitium latifolium D . . . . . . . . III  . . . 

Allium oleraceum D . . . . . . . . III  . . . 

Heracleum sibiricum D . . . . . . . . II  . . . 

Potentilla alba D . . . . . . . . II  . . . 
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ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʩʦʦʙʱʝʩʪʚʘ Deschampsia cespitosaïPopulus tremula  

Agrostis canina D . . . . . . . . . V V . 

Deschampsia cespitosa D I III  I I III  . I III  III  IV II  . 
Molinia caerulea D . . . . . . . . . II  II  . 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʚʘʨ. Sphagnum girgensohnii 

Sphagnum girgensohnii E . . . . . . . . . I V . 

Sph. squarrosum E . . . . . . . . . I IV . 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʘʩʩ. Carici elongataeïAlnetum glutinosae 

Carex elongata D . . . . . I . . . I . V 

Phragmites australis D . . . . . . . . . . . V 

Thelypteris palustris D . . . . . I . . . . . IV 
Menyanthes trifoliata D . . . . . . . . . . . IV 

Galium palustre D . . . . . II  . III  . . . IV 

Calla palustris D . . . . . . . . . . . IV 

ʆʙʦʟʥʘʯʝʥʠʝ ʩʠʥʪʘʢʩʦʥʦʚ 

1-ʘʩʩ. Rhodobryo roseiïPiceetum abietis, Oxalis acetosella variant  2-ʘʩʩ. Rhodobryo roseiïPiceetum abietis 

Vaccinium myrtillus variant , 3-ʘʩʩ Rhodobryo roseiïPiceetum abietis Carex pilosa variant , 4-ʘʩʩ. Mercurialo 

perennisïQuercetum roboris, 5-ʩʦʦʙʱʝʩʪʚʦ Carex pilosaïBetula pendula typica, 6-ʘʩʩ. Urtico dioicae-Alnetum 

glutinosae typica, 7-ʘʩʩ. Urtico dioicae-Alnetum glutinosae Matteucia struthiopteris variant, 8-ʘʩʩ. Filipendulo 

ulmariaeïQuercetum roboris typica, 9-ʘʩʩ. Lathyro nigri ïQuercetum roboris typica, 10-ʘʩʩ. ʩʦʦʙʱʝʩʪʚʦ Des-

champsia cespitosaïPopulus tremula, 11-ʩʦʦʙʱʝʩʪʚʦ Deschampsia cespitosaïPopulus tremula Sphagnum 

girgensohnii variant, 12-ʘʩʩ. Carici elongataeïAlnetum glutinosa. 

 

ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʦʨʝʥʥʳʭ ʠ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʭ ʨʘʚʥʠʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʟʳʚʘʝʪ ʦʧʘʩʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʜʣʠʪʝʣʴʥʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ʊʝʨʨʠʪʦʨʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ 
ʙʦʣʝʝ ʯʝʤ ʥʘʧʦʣʦʚʠʥʫ ʨʘʩʧʘʭʘʥʘ, ʯʘʩʪʠʯʥʦ ʟʘʥʷʪʘ ʩʫʭʦʜʦʣʴʥʳʤʠ ʠ ʥʠʟʠʥʥʳʤʠ ʩʝʥʦʢʦʩʘʤʠ ʠ ʧʘʩʪ-

ʙʠʱʘʤʠ, ʥʠʟʠʥʥʳʤʠ ʙʦʣʦʪʘʤʠ. ʃʝʩʘ ʧʦʢʨʳʚʘʶʪ ʦʢʦʣʦ 13% ʪʝʨʨʠʪʦʨʠʠ [1]. ʀʪʦʛʦʤ ʚʳʩʦʢʦʛʦ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʘʣ ʧʨʦʮʝʩʩ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪ-

ʩʪʚʘ ʠ ʠʩʯʝʟʥʦʚʝʥʠʶ ʤʥʦʛʠʭ ʪʠʧʦʚ ʩʦʦʙʱʝʩʪʚ.  
ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʣʝʩʦʚ ʨʝʛʠʦʥʘ, ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʥʠʭ ʥʝʦʙʭʦʜʠ-

ʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʩʝʪʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʦʭʨʘʥʷʪʴ ʨʝʞʠʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʦʥʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ. 
 
This article is about the syntaxonomy of forest vegetation of moraine and fluvioglacial plains on the north-west of Bry-

ansk region. Analysis of syntaxons was made. 

The key words: syntaxonomy, forest vegetation, moraine plains, Bryansk region 
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ʋɼʂ ï 581.526.425 

ʉʆʆɹʑɽʉʊɺɸ ʊɽʈʄʆʌʀʃʔʅʓʍ ɼʋɹʈɸɺ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʄʆʈɽʅʅʓʍ ʀ  

ɺʆɼʅʆ-ʃɽɼʅʀʂʆɺʓʍ ʃɸʅɼʐɸʌʊʆɺ ʉɽɺɽʈʆ-ɿɸʇɸɼɸ ɹʈʗʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ɸ.ɸ. ʂʫʟʴʤʝʥʢʦ  

 
ɺ ʭʦʜʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʨʝʥʥʳʭ ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʨʘʚʥʠʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɹʨʷʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʦʚʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʪʝʨʤʦʬʠʣʴʥʳʭ ʜʫʙʨʘʚ. ʅʘ ʦʩʥʦʚʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 
ʤʝʪʦʜʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ ʵʪʠʭ ʜʫʙʨʘʚ ʦʪʥʝʩʝʥʳ ʢ ʨʝʜʢʦʡ ʜʣʷ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʘʩʩʦʮʠʘ-

ʮʠʠ Lathyro nigri  ï Quercetum roboris. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʪʝʨʤʦʬʠʣʴʥʳʝ ʜʫʙʨʘʚʳ, ʤʦʨʝʥʥʳʝ ʨʘʚʥʠʥʳ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ʀʟ ʚʩʝʭ ʛʨʫʧʧ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʘʮʠʜʦʬʠʣʴʥʳʝ, ʤʝʟʦʬʠʣʴʥʳʝ, 

ʪʝʨʤʦʬʠʣʴʥʳʝ) ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʫʧʧʘ 
ʪʝʨʤʦʬʠʣʴʥʳʭ ʜʫʙʨʘʚ ʥʘ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝ ʩʚʦʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʕʪʘ ʛʨʫʧʧʘ ʣʝʩʦʚ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʦʙʱʝʩʪʚʘʤʠ ʘʩʩʦʮʠʘʮʠʠ Lathyro nigri ï Quercetum roboris Bulokhov et 

Solomeshch 2003 ʧʦʨʷʜʢʘ Quercetalia pubescent ï petraea Klika 1933 ʢʣʘʩʩʘ Querco-Fagetea Br.-Bl. Et 
Vlirger ʦʧʠʩʘʥʥʦʡ ɸ. ɼ. ɹʫʣʦʭʦʚʳʤ ʚ ʧʨʝʜʝʣʘʭ ʣʘʥʜʰʘʬʪʦʚ ʦʧʦʣʠʡ ʠ ʣʝʩʩʦʚʳʭ ʨʘʚʥʠʥ. [1, 2, 3]. 

ɺ ʭʦʜʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʚ 2010-

2011 ʛʦʜʫ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʦʚʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʩʦʦʙʱʝʩʪʚ ʪʝʨʤʦʬʠʣʴʥʳʭ ʜʫʙʨʘʚ ʘʩʩʦʮʠʘʮʠʠ 

Lathyro nigri ï Quercetum roboris ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ. 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ 

ʆʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʢʚʘʜʨʘʪʥʳʭ ʧʣʦʱʘʜʷʭ ʩʪʘʥʜʘʨʪʥʳʭ 

ʨʘʟʤʝʨʦʚ: 400 ʤ
2
 (20 ʤ x 20 ʤ). ʆʙʠʣʠʝ ʚʠʜʦʚ ʜʘʥʦ ʧʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʰʢʘʣʝ ʦʙʠʣʠʷ-ʧʦʢʨʳʪʠʷ ɾ. 

ɹʨʘʫʥ-ɹʣʘʥʢʝ (Braun-Blanquet, 1964): çrè ï ʦʯʝʥʴ ʨʝʜʢʦ, 1-4 ʦʩʦʙʠ: ç+è ï ʦʩʦʙʠ ʨʘʟʨʝʞʝʥʳ ʠ ʧʦʢʨʳ-

ʚʘʶʪ ʜʦ 1 % ʧʣʦʱʘʜʢʠ; ç1è ï ʦʩʦʙʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʥʦ ʧʦʢʨʳʚʘʶʪ ʤʝʥʝʝ 5 % ʧʣʦʱʘʜʢʠ ʠʣʠ ʜʦʚʦʣʴ-

ʥʦ ʨʘʟʨʝʞʝʥʳ, ʥʦ ʩ ʪʘʢʦʡ ʞʝ ʚʝʣʠʯʠʥʦʡ ʧʦʢʨʳʪʠʷ; ç2è ï ʧʦʢʨʳʪʦ 5ï25 % ʧʣʦʱʘʜʢʠ; ç3è ï 25ï50 %; 
ç4è ï 50ï75 %; ç5è ï ʙʦʣʝʝ 75 % ʧʣʦʱʘʜʢʠ. ʃʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʜʘʥʳ ʧʦ ʉ.ʂ. ʏʝʨʝʧʘʥʦʚʫ [5]. ʕʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʰʢʘʣʘʤ H. Ellenberg [6].  

ʅʘ ʦʩʥʦʚʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ ʵʪʠʭ ʜʫʙʨʘʚ ʦʪʥʝ-

ʩʝʥʳ ʢ ʘʩʩʦʮʠʘʮʠʠ Lathyro nigri  ï Quercetum roboris. ʅʠʞʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʦʙʱʝʩʪʚʘ ʩʠʥʪʘʢʩʦʥʘ. 

ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʬʠʪʦʮʝʥʦʟʘ 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʘʩʩʦʮʠʘʮʠʠ: Quercus robur, Lathyrus niger, Primula veris, Laserpitium 

latifolium, Allium oleraceum, Heracleum sibiricum, Potentilla alba. (ʪʘʙʣ. 1) 
ɼʨʝʚʦʩʪʦʡ ʧʝʨʚʦʛʦ ʧʦʜʲʷʨʫʩʘ ʘʩʩʦʮʠʘʮʠʠ ʦʙʨʘʟʫʝʪ Quercus robur, ʦʜʥʘʢʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʨʦʠʟʚʦʜʥʳʝ ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ. ɺ ʥʠʭ ʜʫʙ ʩ ʫʯʘʩʪʠʝʤ Populus tremula (ʨʝʜʢʦ - Tilia cordata) ʚʭʦʜʠʪ ʚ ʩʦ-

ʩʪʘʚ ʚʪʦʨʦʛʦ ʧʦʜʲʷʨʫʩʘ. ɺʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ 17-25 ʤ. ʆʙʱʘʷ ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʜʨʝʚʦʩʪʦʷ 50-80 %. 

ʇʦʜʣʝʩʦʢ ʦʙʳʯʥʦ ʨʘʟʨʝʞʝʥʥʳʡ, ʠʥʦʛʜʘ ʚ ʥʝʤ ʜʦʤʠʥʠʨʫʝʪ Corylus avellana. ʉ ʥʝʙʦʣʴʰʠʤ 
ʦʙʠʣʠʝʤ ʧʨʠʩʫʪʩʪʚʫʶʪ Frangula alnus, Padus avium. ʉʦʤʢʥʫʪʦʩʪʴ ʧʦʜʣʝʩʢʘ 1-5 %. 

ɺ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʷʨʫʩʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʚʝ ʛʨʫʧʧʳ ʚʠʜʦʚ. ʕʪʦ ʘʬʬʠʥʥʳʝ ʚʠʜʳ 

ʢʣʘʩʩʘ Querco - Fagetea: Athyrium filix-femina, Convallaria majalis, Geum urbanum, Lathyrus vernus, Melica 

nutans, ʠ ʣʫʛʦʚʦ- ʦʧʫʰʝʯʥʳʝ ʩʚʝʪʦʣʶʙʠʚʳʝ ʚʠʜʳ ʢʣʘʩʩʘ Trifolio  - Geranietea sanguinei Th. Mul- ler 1962: Agrimonia 

eupatoria, Clinopodium vulgare, Geranium sylvaticum, Hypericum perforatum, Melampyrum nemorosum, Ori-
ganum vulgare, Serratula tinctoria, Stachys officinalis, Trifolium alpestre, T. medium. ʇʦʩʪʦʷʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʘʟʨʝʞʝʥʥʳʭ ʣʝʩʦʚ ʚʠʜʳ: Fragaria vesca, Primula veris, Veronica chamaedrys, Vicia sepium. 
ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ15 ʜʦ 80 %. ʉʨʝʜʥʠʝ ʯʠʩʣʦ ʠʜʦʚ ʥʘ 400 ʤ

2
 - .34 

ʕʢʦʣʦʛʠʷ 

ʉʦʦʙʱʝʩʪʚʘ ʘʩʩʦʮʠʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʦʟʚʳʰʝʥʥʳʤ ʫʯʘʩʪʢʘʤ ʠ ʧʦʣʦʛʠʤ ʩʢʣʦʥʘʤ ʙʘʣʦʢ ʶʞʥʦʡ, 

ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩʦ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʩʚʝʞʠʤʠ (5.2) ʫʤʝʨʝʥʥʦ ʠʣʠ 

ʩʣʘʙʦʢʠʩʣʳʤʠ (6,3) ʫʤʝʨʝʥʥʦ ʦʙʝʩʧʝʯʝʥʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤ ʘʟʦʪʦʤ (4,7) ʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʘʙʣʠʮʘ ʘʩʩʦʮʠʘʮʠʠ Lathyro nigriïQuercetum roboris 
ʅʦʤʝʨ ʦʧʠʩʘʥʠʷ ʪʘʙʣʠʯʥʳʡ ʗʨʫʩ  1 2 3 4 5 6 7 8 9   

ʘʚʪʦʨʩʢʠʡ   98 99 100 101 102 103 104 105 9    

ʕʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ   ï  ï   ʁ ï  ï  ʶʚ ʶʟ ï  ʚ   

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ:              

ʚʳʩʦʪʘ, ʤ   22 19 20 20 20 18 17 20 18  

ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ, %   50 55 60 50 40 50 50 50 50  
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ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ:              

ʩʦʤʢʥʫʪʦʩʪʴ, %   5 1 1 1 5 1 1 5 1  

ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ:              

ʦʙʱʝʝ ʧʦʢʨʳʪʠʝ %   60 50 70 25 20 20 15 20 25  

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ   41 35 43 34 26 35 25 32 33   

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ (ɼ.ʚ.) ʘʩʩ. Lathyro nigriïQuercetum roboris 

Quercus robur A . 1 4 3 2 . 3 3 3 IV  

Q. robur B/C 2/r . +/. . . +/. . . . II  

Lathyrus niger   3 2 1 + 1 + + + + V 

Primula veris   r + r + . r + + + V 

Laserpitium latifolium   + + 1 2 r r . + . III  

Allium oleraceum   . r r r r . r . . III  

Heracleum sibiricum   . . . . r . . r . II  

Potentilla alba   . . r r . . . r . II  

ɼ. ʚ. ʩʦʶʟʘ Quercion petraeae ʠ ʧʦʨʷʜʢʘ Quercetalia pubescenti-petraeae 

Agrimonia eupatoria   r . r . + r . + r IV  

Origanum vulgare   r + . . . + + . . III  

Stachys officinalis   + + r . + r . + + III  

Campanula persicifolia*   r + . + . r r r . III  
Digitalis grandiflora*   r r . . . r . . . II  

Galium boreale   . . . r . . r . . II  

ɼ. ʚ. ʧʦʨʷʜʢʘ Fagetalia sylvaticae 

Geum urbanum   . + + . + . . 1 + III  

Scrophularia nodosa   . . r r + . . + . III  

Pulmonaria obscura   . . r + . + . r . III  

Athyrium filix-femina   . . . r . r . . . II  

Dryopteris filix-mas   r . r . r . r . . III  

ɼ. ʚ. ʢʣʘʩʩʘ QuercoïFagetea 

Convallaria majalis   1 + + + . . 1 . 1 IV  

Anthriscus sylvestris   . . . + r . + + + III  

Corylus avellana C 1 . . . . . + r + III  

Aegopodium podagraria   . + r  . + . . 1 + III  

Melica nutans   . r r + . . + . . III  

Viola mirabilis   . r r r . . . r  . III  

Festuca gigantea   . 1 r + . . + . . III  

Viburnum opulus   r . . . . r + . . II  

Sorbus aucuparia C . . r + . + . . . II  

Moehringia trinervia   . . . . + . . r . II  
Lathyrus vernus   . . . . . r + . . II  

Poa nemoralis   . + . . . r . . . II  

ʇʨʦʯʠʝ ʚʠʜʳ  

Vicia sepium   r r r r . + + r + V 

Galium mollugo   + + + . + + + + + V 

Agrostis tenuis   + + . . + + . + . IV  

Calamagrostis epigeios   + 1 + . + 1 . + + IV  

Veronica chamaedrys   + . + . r + + + 1 IV  

Betula pendula A 3 3 . 1 2 3 1 . . III  

Urtica dioica   r + . + r . . r . III  

Fragaria vesca   + 1 . . + + . r r III  

Galeopsis bifida   r . r r . + . . . III  

Angelica sylvestris   + +  r r . . + . . III  

Pteridium aquilinum   1 2  3 . . 1 + . . III  

Hypericum perforatum   . . + r r . . + . III  
Achillea millefolium   1 . r r . r . . + III  

Poa pratensis   . + . + + . + r . III  

Campanula glomerata   r + r . . r . . . III  

Pimpinella saxifraga   r . . r . r . . r III  

Lysimachia vulgaris   r . r . + . . r . III  

Geranium sylvaticum   r + r r . . + . . III  

Melampyrum nemorosum   r . + . . r . . r II  

Campanula rotundifolia   r r r . . . . . . II  

Betula pendula B . . + . . . 2 + . II  
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Populus tremula B . r . 1 . . . r . II  

Picea abies C r . . r . . . . . II  

Frangula alnus C . + . . 1 . . 1 . II  

Maianthemum bifolium   . . . r . . + + . II  

Briza media   r . r . . + . . . II  

Geum rivale   r . + . . + . . . II  

Solidago virgaurea   1 . . . . + . . . II  

Potentilla erecta   r . r . . + . . . II  

Hieraceum umbellatum   r . . . . + . . . II  

Selinum carvifolia   r r . . . . . . . II  

Centaurea jacea   r . r . . r . . . II  
Dianthus suberbus*   1 r . . . . . . . II  

Platanthera bifolia*   r . r . . r . . . II  

Mentha arvensis   . 1 . + . . . . . II  

Viola mirabilis   . r r . . . . . . II  

Paris quadrifolia   . . r r . . . . . II  

Trifolium medium   . . r . r . . . . II  

Ranunculus acris   . . r r . . . . r II  

Equisetum sylvaticum   . . r  . r . . r . II  

ʆʪʤʝʯʝʥʳ ʚ ʦʜʥʦʤ ʦʧʠʩʘʥʠʠ: Amblystegium serpens (9,r), Anemonoides ranunculoides (9,r), Asarum europaeum 

(9,+), Campanula patula (9,+), Carex pilosa (9,3), Dactylis glomerata (9,+), Daucus carota (9,+), Euonymus verrucosa 

C (4,r), Geranium pratense (9,r), Glechoma hederacea (9,+), Polygala vulgaris (9,r), Serpoleskea subtilis (9,r), 
Taraxacum officinale (9,r), Trifolium pratense (9,+), Tilia cordata B (9,2). 

* - ʨʝʜʢʠʝ ʚʠʜʳ 

 

ʃʦʢʘʣʠʟʘʮʠʷ ʦʨʧʠʩʘʥʠʡ: ʆʧ. 98, 99, 100, 101 ï ʚ 2,5 ʢʤ ʚʦʩʪʦʯʥʝʝ ʜ. ʍʘʨʠʥʦʚʦ (ʈʦʛʥʝʜʠʥ-

ʩʢʠʡ ʨ-ʥ), 15.08.2011. ɸʚʪʦʨ ɸ. ɸ. ʂʫʟʴʤʝʥʢʦ; ʆʧ. 102 ï ʚ 3 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʜ. ʍʘʨʠʥʦʚʦ (ʈʦʛʥʝ-
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ʨ-ʥ), 14.08.2011. ɸʚʪʦʨ ɸ. ɸ. ʂʫʟʴʤʝʥʢʦ; ʆʧ. 9 ï ʩʢʣʦʥ ʙʘʣʢʠ ʫ 213 ʢʤ ʞ/ʜ ɹʨʷʥʩʢ-ʉʤʦʣʝʥʩʢ (ɼʫʙʨʦʚ-

ʩʢʠʡ ʨ-ʥ), 10.08.2007, ʘʚʪʦʨʳ ʖ. ɸ. ʉʝʤʝʥʠʱʝʥʢʦʚ, ʉ. ʀ. ɸʨʪʘʤʦʰʠʥ. 

ɼʘʥʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʨʝʜʢʦʡ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʩʦʩʪʘʚʝ ʝʸ ʮʝʥʦʬʣʦ-

ʨʳ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʠ ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ. 

 
During geobotanical researches on the territory of moraine and fluvioglacial plains of the north-west part of the Bryansk 

region new sites of the kseromesofytic were oak forest. Based on the Braun-Blanquet approach these communities are 

assigned to the rare for this territory ass. Lathyro nigriïQuercetum roboris 
The key words: Floristic classification, kseromesofytic oak forest, moraine plains, Bryansk region 
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ʋɼʂ 613.2 

ʌɸʂʊʀʏɽʉʂʆɽ ʇʀʊɸʅʀɽ ɼɽʊɽʁ, ʇʈʆɾʀɺɸʖʑʀʍ ɺ ʕʂʆʃʆɻʀʏɽʉʂʀʍ  

ʋʉʃʆɺʀʗʍ ʉʆɺʈɽʄɽʅʅʆɻʆ ɻʆʈʆɼɸ. 

 
ɻ.ɻ. ʃʘʜʥʦʚʘ, ʄ.ɻ. ʂʫʨʦʯʠʮʢʘʷ, ʄ.ʅ. ɻʣʘʜʩʢʠʭ, ɽ.ʀ. ɻʨʷʜʫʥʦʚʘ  

 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʮʠʦʥʳ ʧʠʪʘʥʠʷ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʦʚ, ʞʠ-
ʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʚʠʪʘʤʠʥʘʤ, ʤʠʥʝʨʘʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʷ, ʜʝʪʠ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʙʝʣʢʠ, ʞʠʨʳ, ʫʛʣʝʚʦʜʳ, ʚʠʪʘʤʠʥʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʝ-

ʱʝʩʪʚʘ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ. 

 
ʇʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʦʩʨʝʜʫʶʱʠʤ ʩʚʷʟʴ ʯʝʣʦʚʝʢʘ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ ʦʢʘ-

ʟʳʚʘʶʱʠʤ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡ-
ʩʪʚʠʶ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘ-
ʮʠʠ, ʪʘʢ ʢʘʢ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʦʩʦʙʝʥʥʦ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʟʤʘ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, 
ʧʦʚʳʰʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ ʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1;2;3]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ 
ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʦʜʳ, ʧʦʯʚʳ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʟʘʛʨʷʟʥʝʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 
ʥʘ ʬʦʥʝ ʥʝʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ 
ʦʮʝʥʢʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʜʝʪʠ -11-13 ʣʝʪ (69 ʤʘʣʴʯʠʢʦʚ, 72 ʜʝʚʦʯʢʠ). 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 24-ʯʘʩʦʚʦʡ (ʩʫʪʦʯʥʳʡ) ʤʝʪʦʜ ʠ 
ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪʳ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʘʥ-
ʢʝʪʠʨʦʚʘʥʠʷ ʚ 3-ʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʰʢʦʣʘʭ ʛʦʨʦʜʘ 2 ʨʘʟʘ ʚ ʛʦʜ ʚ ʪʝʯʝʥʠʝ ʚʝʩʝʥʥʝʛʦ ʠ ʦʩʝʥʥʝʛʦ ʧʝʨʠʦ-
ʜʘ ʩ 2008 ʧʦ 2009 ʛʦʜʳ. ɺʩʝʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 998 ʘʥʢʝʪ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ 
ʧʨʦʛʨʘʤʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʀʥʩʪʠʪʫʪʦʤ ʧʠʪʘʥʠʷ ʈɸʄʅ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʭʠʤʠʯʝ-
ʩʢʦʤ ʩʦʩʪʘʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʧʨʠ ʪʝʧʣʦʚʦʡ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʦʣʫʯʝʥ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʢʠ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʝ 70% ʜʝʪʝʡ ʚʢʣʶʯʘʶʪ ʚ ʨʘʮʠʦʥ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʨʦ-
ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʤʦʣʦʢʦ ʠ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʤʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳ, ʦʚʦʱʠ ʠ ʬʨʫʢ-
ʪʳ 4-6 ʨʘʟ ʚ ʥʝʜʝʣʶ ʚ ʨʘʟʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʙʦʣʝʝ 30% ʜʝʪʝʡ ï 2-4 ʨʘʟʘ ʚ ʥʝʜʝʣʶ, ʚ ʢʦʣʠʯʝʩʪʚʘʭ ʤʝʥʴ-
ʰʝ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ. ʋ ʯʘʩʪʠ ʜʝʪʝʡ ʨʷʜ ʧʨʦʜʫʢʪʦʚ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɸʥʘʣʠʟ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʥʘʙʦʨʦʤ ʧʨʦʜʫʢʪʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ 
ʩʪʨʫʢʪʫʨʝ ʧʠʪʘʥʠʷ ʜʝʪʝʡ. ʊʘʢ, ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʜʝʪʝʡ ʧʦʣʫʯʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʠʭ ʚʦʟʨʘʩʪʘ ʢʦʣʠ-
ʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʤʦʣʦʢʘ ʠ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʪʚʦʨʦʛʘ, ʩʣʠʚʦʯʥʦ-
ʛʦ ʤʘʩʣʘ, ʷʠʮ, ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʨʳʙʳ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ. ʋ 50% ʜʝʪʝʡ ʧʦʪʨʝʙʣʝʥʠʝ ʦʚʦʱʝʡ ʠ 
ʬʨʫʢʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʘʭ ʤʝʥʴʰʝ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷ-
ʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʨʛʘʥʠʟʤʘ. ʂʘʨʪʦʬʝʣʴ ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ 
ʠ ʫ 60% ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ  ʥʘʠʙʦʣʝʝ ʧʦʪʨʝʙʣʷʝʤʳʭ ʦʚʦʱʝʡ. ʆʢʦʣʦ 40% ʜʝʪʝʡ ʧʦʣʫʯʘʶʪ ʠʟʙʳ-
ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʠ ʢʨʫʧ, ʙʦʣʝʝ 60% - ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ. 

ʈʘʮʠʦʥʳ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʚʝ-
ʱʝʩʪʚ: ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʪʨʝʙʣʝʥʠʷ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʙʝʣʢʘ ʫ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʜʝʪʝʡ (50%) ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʧʪʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ, ʫ 25% 
ʜʝʪʝʡ ʦʪʤʝʯʘʝʪʩʷ ʜʝʬʠʮʠʪ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʡ 33% ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ. ɺʝʣʠʯʠʥʳ ʧʦ-
ʪʨʝʙʣʝʥʠʷ ʞʠʨʘ ʫ ʧʦʣʦʚʠʥʳ ʜʝʪʝʡ ʪʘʢʞʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʫʨʦʚʥʷ, ʧʨʠʤʝʨʥʦ 30% 
ʜʝʪʝʡ ʧʦʪʨʝʙʣʷʶʪ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʞʠʨʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɼʣʷ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʦʯʝʥʴ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʥʝʨʛʠʠ, ʥʝ-
ʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ 28% ʤʘʣʴʯʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 2126 ʢʢʘʣ, ʘ 29% ʜʝʚʦʯʝʢ - 
1972 ʢʢʘʣ, ʧʨʠ ʥʦʨʤʝ 2750 ʠ 2500 ʢʢʘʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 77 - 78% ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 
ʥʦʨʤʳ. ʋ 14% ʜʝʪʝʡ ʢʘʣʦʨʠʡʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʥʘ 14% ʚʳʰʝ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ, ʫ 57% ʜʝ-
ʪʝʡ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ (ʪʘʙʣʠʮʘ). 
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ʊʘʙʣʠʮʘ 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʜʝʪʝʡ, ʄ Ñ m 

ʇʦʢʘʟʘʪʝʣʠ ʄʘʣʴʯʠʢʠ 
ʏʠʩʣʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

% 
ɼʝʚʦʯʢʠ 

ʏʠʩʣʦ ʆʙʩʣʝʜʦʚʘʥ-
ʥʳʭ% 

ʌʘʢʪʠʯʝʩʢʦʝ ʩʦ-
ʜʝʨʞʘʥʠʝ 

3107Ñ199 13,8 2883 Ñ 230 14,0 

2794 Ñ 107 58,4 2500 Ñ 156 56,8 

2126 Ñ 254 27,8 1972 Ñ 163 29,2 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ 
ʥʦʨʤʘ (ʢʢʘʣ) 

2750  2500  

ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʮʠʦʥʘʭ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʚʳʷʚʠʣ ʠʭ ʥʝʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ: ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ (ʙʦʣʝʝ 50%) ʩʦʦʪʥʦʰʝʥʠʝ ɹ:ɾ:ʋ ʩʦʩʪʘʚʣʷʝʪ 1:1,02:3,2, ʫ 40% 
ʜʝʪʝʡ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 1:1:3,05, ʘ ʫ 5% ð 1:1:5,6 (ʧʨʠʥʷʪʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 
ɹ:ɾ:ʋ- 1:1,2:4,6). ʅʘʨʫʰʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʠʤ ʧʦʪʨʝʙʣʝ-
ʥʠʝʤ ʫʛʣʝʚʦʜʦʚ. ʇʨʠʤʝʨʥʦ ʫ 60% ʜʝʪʝʡ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʚʦʜʦʚ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 74% ʦʪ 
ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ. ɺʩʝ ʵʪʦ ʤʦʞʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʜʝʪʩʢʦʤ ʟʜʦʨʦʚʴʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ  
ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʉʨʝʜʠ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ, ʠʤʝʶʱʠʭ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʨ-
ʛʘʥʠʟʤʘ, ʟʘʱʠʪʳ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʤʠʢʨʦʥʫʪ-
ʨʠʝʥʪʘʤ: ʚʠʪʘʤʠʥʘʤ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ. ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʥʫʪʨʠʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 
ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʚʠʪʘ-
ʤʠʥʦʚ (ɸ, ɺ, ʉ, ʈʈ, ɽ) ʩʦʩʪʘʚʣʷʝʪ ʦʪ 33 ʜʦ 52% ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ, ʘ ʥʝʜʦʩʪʘʪʦʢ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ (ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, ʡʦʜʘ, ʤʘʛʥʠʷ, ʞʝʣʝʟʘ) ʩʦʩʪʘʚʣʷʝʪ 20 - 47% ʦʪ ʥʦʨʤʳ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʩʥʠʞʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʠ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʘ 
ʪʘʢʞʝ  ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ.  

ɸʥʘʣʠʟ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʜʝʪʝʡ  ʧʦʢʘʟʘʣ, ʯʪʦ ʢʨʘʪʥʦʩʪʴ ʧʨʠʸʤʘ ʧʠʱʠ 3 - 4 ʨʘʟʘ ʚ ʩʫʪʢʠ ʩʦʙʣʶʜʘ-
ʣʠ 85% ʜʝʪʝʡ, ʙʦʣʝʝ 4 ʨʘʟ - 10%. ʇʨʠʥʠʤʘʶʪ ʟʘʚʪʨʘʢ ʧʝʨʝʜ ʫʭʦʜʦʤ ʚ ʰʢʦʣʫ ʣʠʰʴ 86% ʜʝʪʝʡ, ʧʦʩʝ-
ʱʘʶʪ ʙʫʬʝʪ ʚ ʰʢʦʣʝ  ʦʢʦʣʦ 70% ʜʝʪʝʡ (2-ʦʡ ʟʘʚʪʨʘʢ ʠʣʠ ʦʙʝʜ). ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʧʨʦʰʝʥʥʳʝ ʜʝʪʠ 
ʦʪʤʝʯʘʣʠ ʭʦʨʦʰʠʡ ʠʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʘʧʧʝʪʠʪ. ʋ 87% ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʦʪʩʫʪʩʪʚʫʶʪ ʘʣʣʝʨ-
ʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʚ ʪʨʸʭ ʠʩʩʣʝʜʫʝʤʳʭ ʰʢʦʣʘʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʨʘʮʠʦʥʳ ʧʠʪʘʥʠʷ, ʚ ʮʝʣʦʤ, ʩʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʜʥʘʢʦ ʠʤʝʶʪʩʷ ʠ ʨʘʟʣʠʯʠʷ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʥʝʢʦʪʦʨʳʭ 
ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʊʘʢ ʚ ʰʢʦʣʝ ɿʘʚʦʜʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʮʠʦʥʳ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥ-
ʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʚʝʣʠʯʠʥʘʤ ʧʦʪʨʝʙʣʝʥʠʷ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʭʘʨʘʢʪʝʨʘ ʧʠʪʘʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʩʣʝʜʫʝʤʳʭ, ʥʘʤʠ 
ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦ-
ʣʦʞʝʥʠʝʤ ʩʝʤʝʡ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ: ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʭʦʜʦʚ ʩʝʤʴʠ ʜʦʩʪʦʚʝʨʥʦ (ʨ = 0,03 ï 0,04) ʫʚʝʣʠ-
ʯʠʚʘʣʦʩʴ ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʣʦʢʘ ʠ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʬʨʫʢʪʦʚ, ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʮʠʦʥʳ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘ-
ʥʠʷ ʜʝʪʝʡ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳ, ʘ ʜʝʬʠʮʠʪʥʦʝ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʬʘʢʪʦ-
ʨʦʤ ʨʘʟʚʠʪʠʷ ʠʟʚʝʩʪʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʥʦ ʠ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ 
ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʝʡ ʯʫʞʝʨʦʜʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʚ ʛʦʨʦʜʝ. 

 
In article are presented the researches of an actual food of children living in ecological conditions of modern city. It is 
shown that food allowances aren't balanced under the maintenance of fibers, fats, carbohydrates, vitamins, mineral sub-
stance, microcells. 
The key words: ecology, children, a balanced diet, fibers, fats, carbohydrates, vitamins, mineral substance, microcells. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ɽʬʠʤʦʚʘ, ɸ.ɸ. ʕʢʦʣʦʛʠʷ ʠ ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ / ʇʝʜʠʘʪʨʠʷ,-1995.ˉ4.49-50. 
2. ɼʝʥʠʩʦʚʘ, ɽ.ʃ. ɺʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ / ɽ.ʃ. ɼʝʥʠʩʦʚʘ, ɸ.ʀ. 

ɻʦʨʝʥʢʦʚ, ʅ.ʇ. ʃʷʭʦʚʘ // ɻʠʛʠʝʥʘ ʠ ʩʘʥʠʪʘʨʠʷ 2005. - ̄ 1. ʉ. 6-8. 
3. ʀʩʪʦʤʠʥ, ɸ.ɺ. ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ / ɸ.ɺ. ʀʩʪʦʤʠʥ,  ʃ.ʄ. ʉʘʘʨʢʦʧʧʝʣʴ, ʂ.ɺ. ʆʚʯʘʨʦʚʘ //IV ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʬʦʨʫʤ çɿʜʦʨʦ-
ʚʴʝ ʥʘʮʠ ʦʩʥʦʚʘ ʧʨʦʮʚʝʪʘʥʠʷ ʈʦʩʩʠʠè ʊʦʤ 1. ʄ., 2008. ʉ. 131-133. 

 
ʆʙ ʘʚʪʦʨʘʭ 

ʃʘʜʥʦʚʘ ɻ.ɻ. ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʆʨʣʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠ-
ʪʝʪʘ gladnova @ yandex. ru 

ʂʫʨʦʯʠʮʢʘʷ ʄ.ɻ. ï ʜʦʮʝʥʪ ʆʨʣʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ɻʣʘʜʩʢʠʭ ʄ.ʅ. ï ʘʩʧʠʨʘʥʪ ʆʨʣʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ɻʨʷʜʫʥʦʚʘ ɽ.ʀ. ï ʘʩʧʠʨʘʥʪ ʆʨʣʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 



122 ɺʝʩʪʥʠʢ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4(2012) 

1
2

2 
ɺ
ʝ
ʩ
ʪ
ʥ
ʠ
ʢ
 
ɹ
ʨ
ʷ
ʥ
ʩ
ʢ
ʦ
ʛ
ʦ
 
ʛ
ʦ
ʩ
ʫ
ʜ
ʘ
ʨ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
 
ʫ
ʥ
ʠ
ʚ
ʝ
ʨ
ʩ
ʠ
ʪ
ʝ
ʪ
ʘ
 
ˉ
4
(
2
0
1

1
) 

 

ʋɼʂ 6196:535-31 

ʆʎɽʅʂɸ ʇʆʂɸɿɸʊɽʃɽʁ ʂʈʆɺʀ ɾʀɺʆʊʅʓʍ ʇʈʀ ɺʆɿɼɽʁʉʊɺʀʀ ʀʆʅʀɿʀʈʋʖʑʀʍ 

ʀ ʅɽʀʆʅʀɿʀʈʋʖʑʀʍ ʀɿʃʋʏɽʅʀʁ 

 
ʄ.ɻ. ʃʘʤʟʠʥʘ, ʅ.ʖ. ʂʘʣʷʟʠʥʘ, ɸ.ʉ. ɿʝʥʢʠʥ 

 
ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʣʳʭ ʜʦʟ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʠ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʦʯʝʢ ɹɸʊ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʋʩʪʘʥʦʚʣʝʥʦ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʜʘʥʥʳʭ 
ʬʘʢʪʦʨʦʚ ʥʘ ʘʜʘʧʪʠʚʥʫʶ ʠ ʟʘʱʠʪʥʫʶ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʣʫʯʝʥʠʷ, ʤʘʣʳʝ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʠʟʣʫʯʝʥʠʡ, ʚʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠ ʥʝʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ 
ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʫʤʘʥʥʦʡ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ. ʆʜʥʘ-

ʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʫʝʪ ʜʘʞʝ ʝʜʠʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʤʘʣʳʝ ʜʦʟʳ ʠʟʣʫʯʝʥʠʡè [1, 

4-6, 9]. ʈʘʜʠʦʙʠʦʣʦʛʘʤʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ʜʠʘʧʘ-

ʟʦʥʘ ʤʘʣʳʭ ʜʦʟ ʠʟʣʫʯʝʥʠʡ. 
ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʣʳʭ ʜʦʟ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʚʳʧʘʩʝ ʥʘ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʷʭ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʢʘʢ ʚʥʝʰʥʝʤʫ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʝʤʫ 
ʦʙʣʫʯʝʥʠʶ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʢʦʨʤʦʤ [9]. ʅʘʩʪʦʷʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 

ʜʚʫʭ ʩʝʨʠʷʭ ʦʧʳʪʦʚ. 

1-ʷ ʩʝʨʠʷ ʦʧʳʪʦʚ: 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʱʠʝ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ: ʩʦʜʝʨʞʘʥʠʝ ʮʠʨʢʫʣʠʨʫʶʱʠʭ 

ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʎʀʂ), ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ (ʄʉʄ), ʩʦʜʝʨʞʘʥʠʝ ʤʘʣʦʥʦʚʦʛʦ 
ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ï ʚʪʦʨʠʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ) ʠ ʘʢʪʠʚʥʦʩʪʴ ʢʘ-

ʪʘʣʘʟʳ ï ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʬʝʨʤʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠ-

ʣʘʩʴ ʧʣʘʟʤʘ ʢʨʦʚʠ ʢʦʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʝʨʠʦʜʝ ʘʢʪʠʚʥʦʡ ʣʘʢʪʘʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʎʀʂ 
ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ʖ.ɸ. ɻʨʠʥʝʚʠʯʘ, ʅ.ʅ. ɸʣʬʝʨʦʚʦʡ (1989), ʄɼɸ ï ʧʦ ʤʝʪʦʜʫ ʉ.ɻ. ʂʦʥʶʭʦʚʦʡ 

(1989), ʫʨʦʚʥʷ ʄʉʄ ʚ ʢʨʦʚʠ ï ʧʦ ʤʝʪʦʜʫ ʉ.ʉ. ʂʠʨʝʝʚʘ (1990), ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ï ʧʦ ʤʝʪʦʜʫ ʄ.ɸ. 

ʂʦʨʦʣʶʢ (1990) [2, 8, 9]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʧʝʨʚʦʡ ʩʝʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1.  

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʝʤʫʩʷ ʨʘʜʠʘʮʠʦʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ (ɸʨʜʘʪʦʚʩʢʠʡ ʨʘʡʦʥ, ʩ. ʈʝʜʢʦʜʫʙʴʝ) ʠ ʚ ʟʦʥʘʭ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ɹʦʣʴʰʝ-

ʙʝʨʝʟʥʠʢʦʚʩʢʠʡ ʨʘʡʦʥ, ʩ. ʂʦʩʦʛʦʨʳ ʠ ʩ. ɻʫʟʳʥʮʳ; ʆʢʪʷʙʨʴʩʢʠʡ ʨʘʡʦʥ ʛ. ʉʘʨʘʥʩʢʘ, ʠ ʧ. ʗʣʛʘ). 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ 

ʈʄ ʠ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ, ʛʜʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʣʦʪʥʦʩʪʴ 

ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚʳ 137Cs, 

ʂu/ʢʤ2 

ʉʦʜʝʨʞʘʥʠʝ 

ʎʀʂ, ʫ.ʝ. 

ʉʦʜʝʨʞʘʥʠʝ 

ʄʉʄ280, ʫ.ʝ. 

ʉʦʜʝʨʞʘʥʠʝ 

ʄɼɸ, 

ʤʢʤʦʣʴ/ʣ 

ɸʢʪʠʚʥʦʩʪʴ 

ʢʘʪʘʣʘʟʳ, 

ʤʢʘʪ/ʣ 

ɸʨʜʘʪʦʚʩʢʠʡ ʨʘʡʦʥ, ʩ. ʈʝʜ-
ʢʦʜʫʙʴʝ ï ʢʦʥʪʨʦʣʴ 

ʌʦʥ 30,20Ñ0,16 0,223Ñ0,01 2,598Ñ0,156 
10,46Ñ 
0,03 

ɹʦʣʴʰʝʙʝʨʝʟʥʠʢʦʚʩʢʠʡ ʨʘʡ-

ʦʥ, ʩ ɻʫʟʳʥʮʳ  
1,9 48,10Ñ0,46* 

0,18Ñ 

0,01* 
3,375Ñ0,032* 14,25Ñ0,01* 

ɹʦʣʴʰʝʙʝʨʝʟʥʠʢʦʚʩʢʠʡ ʨʘʡ-

ʦʥ, ʩ ʂʦʩʦʛʦʨʳ  
2,1 46,50Ñ0,32* 

0,19Ñ 

0,01* 
3,390Ñ0,021* 12,79Ñ0,01* 

ʆʢʪʷʙʨʴʩʢʠʡ ʨʘʡʦʥ 

ʛ.ʉʘʨʘʥʩʢʘ, ʧ. ʗʣʛʘ  
2,2-5,0 69,29Ñ0,60* 

0,26Ñ 

0,01* 
5,743Ñ0,006* 16,39Ñ0,17* 

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʢʦʤ * ʦʙʦʟʥʘʯʝʥʳ ʩʣʫʯʘʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʫ ʞʠʚʦʪʥʳʭ ʩ ʟʦʥ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʧʨʠ ʨÒ0,05. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʣʠʧʠʜʘʭ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʤʝʤʙʨʘʥ ʧʨʦʪʝʢʘʶʪ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʝʜʝʣʘʭ. ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʤʘʣʳʭ ʜʦʟ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʚ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʣʠʧʠʜʘʭ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ 

ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʨʝʘʢʮʠʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʦʮʝʥʠʚʘʣʠ 
ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʦʨʦʚ. 
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ɺʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʇʆʃ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʩ. ɻʫʟʳʥʮʳ ʠ ʚ ʩ. ʂʦʩʦʛʦʨʳ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,3 ʨʘʟʘ, ʚ ʧ. ʗʣʛʘ ï ʚ 2,2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ ʞʝ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʩ. ʈʝʜʢʦʜʫʙʴʝ, ʯʪʦ 

ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʝʤʫʩʷ ʨʘʜʠʘʮʠʦʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ (ʩ. ʈʝʜʢʦʜʫʙʴʝ) ʠ ʚ ʟʦʥʘʭ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʩ. ɻʫʟʳʥʮʳ, ʩ. ʂʦʩʦʛʦʨʳ, ʧ. ʗʣʛʘ). 

 

ʆʢʠʩʣʠʪʝʣʴʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʙʝʣʢʦʚ ʧʨʦʜʫʢʪʘʤʠ ʇʆʃ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʭ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʥʘʨʫʰʝʥʠʶ ʪʨʝʪʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʘʛʨʝʛʘʮʠʠ ʠ ʜʝʥʘʪʫʨʘʮʠʠ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʨʘʛʤʝʥʪʘ-

ʮʠʝʡ ʙʝʣʢʦʚ ʧʨʦʪʝʘʟʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʢʨʦʚʠ ʤʦʣʝ-
ʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ (ʄʉʄ280), ʦʭʚʘʪʳʚʘʶʱʠʭ ʜʠʘʧʘʟʦʥ ʚʝʱʝʩʪʚ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 300 ï 500 ɼʘ. 

ʏʘʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʙʝʣʢʦʚ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʷʭ ʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʦʥʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʝʘʢʪʠʚʥʳ, ʪʘʢ ʢʘʢ ʦʢʠʩʣʠʪʝʣʴʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʥʘʨʫʰʘʝʪ ʠʭ ʤʥʦʛʦʦʙʨʘʟʥʫʶ 
ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ, ʨʝʛʫʣʷʪʦʨʥʘʷ, ʫʯʘʩʪʠʝ ʚ ʤʘʪʨʠʯʥʳʭ ʩʠʥʪʝʟʘʭ, ʪʨʘʥʩʧʦʨʪ 

ʠʦʥʦʚ ʠ ʣʠʧʠʜʦʚ), ʘ ʪʘʢʞʝ ʧʨʠʜʘʝʪ ʩʦʙʩʪʚʝʥʥʳʤ ʙʝʣʢʘʤ ʘʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ. ʆʙʨʘʟʫʶʪʩʷ ʥʠʟʢʦ- ʠ 

ʩʨʝʜʥʝʤʦʣʝʢʫʣʷʨʥʳʝ ʪʦʢʩʠʯʝʩʢʠʝ ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʠʤʤʫʥʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʎʀʂ). ʎʀʂ, ʥʝ ʩʚʷʟʳʚʘʷʩʴ ʩ 

ʩʠʩʪʝʤʦʡ ʢʦʤʧʣʝʤʝʥʪʘ, ʜʦʣʛʦ ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʢʨʦʚʠ, ʚʳʟʳʚʘʷ ʧʦʚʨʝʞʜʝʥʠʝ ʧʦʯʝʢ, ʩʦʩʫʜʦʚ ʠ ʦʧʦʨʥʦ-
ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʀʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʘʥʪʠʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ. ʉʦʜʝʨʞʘʥʠʝ ʎʀʂ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʟʦʥʘʭ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟ-

ʨʘʩʪʘʝʪ ʚ 1,6 ʨʘʟʘ ʚ ʩ. ɻʫʟʳʥʮʳ, ʚ 1,5 ʨʘʟʘ ʚ ʩ. ʂʦʩʦʛʦʨʳ, ʚ 1,6 ʨʘʟʘ ʚ ʧ. ʗʣʛʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ɺʩʧʣʝʩʢ ʇʆʃ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʩʣʫʞʠʪ ʧʝʨʚʦʡ ʨʝʘʢʮʠʝʡ ʦʪʚʝʪʘ ʥʘ ʩʪʨʝʩʩ-

ʚʦʟʜʝʡʩʪʚʠʝ ʤʘʣʳʭ ʜʦʟ ʨʘʜʠʘʮʠʠ. ʕʪʦ çʩʪʘʜʠʷ ʪʨʝʚʦʛʠè, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʩʠʛʥʘʣʦʤ ʜʣʷ ʤʦʙʠʣʠʟʘʮʠʠ 

ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʢʣʝʪʢʠ (ɿʝʥʢʦʚ, 2001; ʈʘʩʠʥʘ, 2003; ʐʠʰʢʠʥʘ, 2004).  
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ.1 ʪʘʢʞʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʟʦʥʘʭ ʨʘʜʠʦ-

ʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚʦʟʨʘʩʪʘʝʪ ʚ 1,4 ʨʘʟʘ ʚ ʩ. ɻʫʟʳʥʮʳ, ʚ 1,2 ʨʘʟʘ ʚ ʩ. 

ʂʦʩʦʛʦʨʳ, ʚ 1,6 ʨʘʟʘ ʚ ʧ. ʗʣʛʘ. 

ɸʢʪʠʚʠʟʘʮʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʙʠʦʤʝʤʙʨʘʥ ʦʨʛʘʥʦʠʜʦʚ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʩʚʦ-
ʙʦʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ, ʩʜʝʨʞʠʚʘʶʱʘʷ ʧʨʦʮʝʩʩʳ ʇʆʃ ʚ çʩʪʘʜʠʠ ʘʜʘʧʪʘʮʠʠè, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠ-

ʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʪ.ʝ. ʢʣʝʪ-

ʢʠ ʞʠʚʦʪʥʳʭ ʦʪʚʝʯʘʶʪ ʧʦʚʳʰʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʡʩʪʚʠʶ ʤʘʣʳʭ ʜʦʟ ʨʘʜʠʘʮʠʠ. ɺʦʟʨʘʩʪʘʥʠʝ ʘʢ-
ʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʠʟ ʩ. ɻʫʟʳʥʮʳ ʠ ʩ. ʂʦʩʦʛʦʨʳ ɹʦʣʴʰʝʙʝʨʝʟʥʠʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʠʚʦ-

ʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʠʧʠʜʘʭ ʠ ʫʤʝʥʴʰʝʥʠʶ ʜʝʩʪʨʫʢʮʠʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʄʉʄ280 ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. ʉʦʜʝʨʞʘʥʠʝ 

ʄʉʄ280 ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʚ ʩ. ɻʫʟʳʥʮʳ ʥʘ 20 %, ʚ ʩ. ʂʦʩʦʛʦʨʳ ʥʘ 17% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʕʪʦ ʤʦ-
ʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʪʠʤʫʣʠʨʫʶʱʝʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʘʣʳʭ ʜʦʟ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ. ʆʜʥʘʢʦ 

ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʠʟ ʧ. ʗʣʛʘ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʨʘʜʠʦʥʫʢʣʠʜʦʤ 
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Cs ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2,2 ʜʦ 

5,0 ʂu/ʢʤ 
2 
, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʇʆʃ ʚ 2,2 ʨʘʟʘ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ, ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʄʉʄ280 ï ʥʘ 15%, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʢʦʨʨʠʛʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʨʘʜʠʘʮʠʠ ʥʘ ʘʜʘʧʪʠʚʥʫʶ ʠ 

ʟʘʱʠʪʥʫʶ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [4, 5] ʧʨʝʜʣʘʛʘʝʪ ʩʯʠʪʘʪʴ ʤʘʣʳʤʠ ʜʦʟʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝ ʨʝʛʠʩʪʨʠ-
ʨʫʝʪʩʷ ʢʘʢʠʭ-ʣʠʙʦ ʚʨʝʜʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʧʦʩʣʝʜʩʪʚʠʡ ʦʙʣʫʯʝʥʠʷ. ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ ʵʪʠ ʘʚ-

ʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʤʘʣʳʤʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʘʢʠʝ ʜʦʟʳ ʠʟʣʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠ-

ʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʕʪʦ ʷʚʣʝʥʠʝ ʧʦ-

ʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʛʦʨʤʝʟʠʩʘ. ʀʤʝʥʥʦ ʜʣʷ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʮʝʣʝʩʦʦʙ-
ʨʘʟʥʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʪʝʨʤʠʥʘ çʤʘʣʳʝ ʜʦʟʳè, ʧʦʜʨʘʟʫʤʝʚʘʷ ʧʦʜ ʥʠʤ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ, ʥʦ ʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʣʫʙʦʢʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʨʝʛʠʩʪʨʠʨʫʝʤʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ. 

ɺ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ ʫʯʝʥʳʝ [6] ʧʨʠʚʦʜʷʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʧʦʥʷʪʠʷ. ʄʘʣʳ-
ʤʠ ʜʦʟʘʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʨʛʘʥʠʟʤʘ, ʜʣʷ ʝʛʦ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʝ-
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ʜʫʝʪ ʥʘʟʳʚʘʪʴ ʪʝ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʘʷ ʨʝʘʢʮʠʷ ʦʙʲʝʢʪʘ (ʛʦʨʤʝʟʠʩ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʘʢ-

ʮʠʝʡ, ʚʳʟʳʚʘʝʤʦʡ ʚ ʦʙʣʘʩʪʠ ʧʦʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʞʝ ʚʠʜʘ ʠʟʣʫʯʝʥʠʷ. 

2-ʷ ʩʝʨʠʷ ʦʧʳʪʦʚ: 

ɺʦ ʚʪʦʨʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʠʟʫʯʘʣʠ ʣʦʢʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʠʦʥʠʟʠʨʫʶʱʝʛʦ ʣʘʟʝʨʥʦ-
ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦʜʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʩʣʫʞʠʣʠ ʩʘʤʢʠ ʢʨʦʣʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 1 ʛʦʜʘ 

ʤʘʩʩʦʡ ʪʝʣʘ ʦʢʦʣʦ 3 ʢʛ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʨʘʚʠʣʘʤʠ ʧʨʦ-

ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭè (ʧʨʠʣʦʞʝʥʠʝ ʢ ʧʨʠʢʘʟʫ ʄʠʥʠʩʪʝʨ-
ʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʉʉʉʈ ʦʪ 12.08.1977ʛ. ˉ755). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʂʨʦʣʠʢʠ ʢʘʢ ʣʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤ ʪʝʩʪ-ʦʙ̡ʝʢʪʦʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠ 
ʘʥʘʣʠʟʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ. ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʛʝʤʘʪʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʦʥʘ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʚʳʙʠʨʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʨʦʚʝ-
ʪʚʦʨʝʥʠʝ, ʪ.ʝ. ʚ ʦʙʣʘʩʪʠ ʣʦʧʘʪʢʠ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ [3]. ʄʝʩʪʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʪʨʠʛʘʣʠ, ʚʳʙʨʠʚʘʣʠ ʠ 

ʦʙʝʟʞʠʨʠʚʘʣʠ 96
ʦ
 ʩʧʠʨʪʦʤ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʥʘʩʘʜʢʠ ʩ ʢʦʞʝʡ ʞʠʚʦʪʥʦ-

ʛʦ. ɺʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʚʳʙʨʘʥʥʫʶ ʟʦʥʫ ʢʦʥʪʘʢʪʥʳʤ ʤʝʪʦʜʦʤ, ʩ ʧʦʤʦʱʴʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʡ ʜʣʷ ʵʪʦʛʦ 
ʥʘʩʘʜʢʠ ʢʚʘʥʪʦʚʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʠ çʈʀʂʊɸ-01è (ʄ2ɺ), ʯʘ-

ʩʪʦʪʦʡ 50 ɻʮ, ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥʫʪ [7]. 

ʆʪʙʦʨ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 3-ʠ, 10-ʝ ʠ 30-ʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ɺ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟʫʯʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʣʠʤ-

ʬʦʮʠʪʦʚ, ʥʝʡʪʨʦʬʠʣʦʚ, ʘ ʪʘʢ ʞʝ ʚʳʚʦʜʠʣʠ ʣʝʡʢʦʛʨʘʤʤʫ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ 

ʣʝʡʢʦʮʠʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʫ ʧʦʜʩʯʝʪʘ ʢʣʝʪʦʢ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ (ʂʦʥʜʨʘʭʠʥ ʀ.ʇ., 1985). ɼʠʬ-

ʬʝʨʝʥʮʠʘʣʴʥʳʡ ʧʦʜʩʯʝʪ ʣʝʡʢʦʮʠʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʄʘʟʢʠ ʢʨʦʚʠ ʦʢʨʘ-
ʰʠʚʘʣʠ ʘʟʫʨ-ʵʦʟʠʥʦʤ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ. ʈʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:10 ʛʦʪʦʚʠʣʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʨʠʪʨʦʮʠʪʘʭ, ʥʝʡʪʨʦʬʠ-

ʣʘʭ ʠ ʣʠʤʬʦʮʠʪʘʭ. 
ʉʦʚʨʝʤʝʥʥʳʤ ʠʟ ʘʧʧʘʨʘʪʦʚ, ʛʜʝ ʧʨʠʤʝʥʷʝʪʩʷ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʷʚʣʷʝʪʩʷ 

ʢʚʘʥʪʦʚʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʠ çʈʀʂʊɸ-01è (ʄ2ɺ). ɽʛʦ ʦʩʦʙʝʥʥʦ-

ʩʪʴʶ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʠʤʧʫʣʴʩʥʦʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʣʘʟʝʨʥʦ-

ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʫʣʴʩʠʨʫʶʱʝʛʦ 
ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ, ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʣʝʡʢʦʮʠʪʦʚ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʦʙʦʙʱʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʘʭ 2, 3 ʠ ʨʠʩʫʥʢʘʭ 2, 3. 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʨʠ ʣʦʢʘʣʴʥʦʤ ʦʙʣʫʯʝʥʠʠ ɹɸʊ. 

ʇʦʢʘʟʘʪʝʣʠ 
ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʦʥʪʨʦʣʴ 3 ʩʫʪʢʠ 10 ʩʫʪʢʠ 30 ʩʫʪʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ, ʪʳʩ./ʤʢʣ 7,8Ñ0,73 12,9Ñ1,10* 7,8Ñ0,49 10,6Ñ0,84* 

ʂʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʤʣʥ./ʤʢʣ 4,5Ñ0,66 8,3Ñ0,21* 4,6Ñ0,47 5,1Ñ0,29 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ, 

ʪʳʩ./ʤʢʣ 
4,8Ñ1,01 9,2Ñ0,85* 2,1Ñ0,32 5,5Ñ0,76 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ, 

ʪʳʩ./ʤʢʣ 
2,4Ñ0,60 3,0Ñ0,12 4,4Ñ0,38* 4,4Ñ0,20* 

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʢʦʤ * ʦʙʦʟʥʘʯʝʥʳ ʩʣʫʯʘʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʧʨʠ ʨÒ0,05 
ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʘ 3-ʠ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠ-

ʪʦʚ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʩʠʣʦʩʴ ʜʦ 12,9 Ñ 1,10 ʪʳʩ./ʤʢʣ. (ʨÒ0,05), ʥʘ 10-ʝ ʩʫʪʢʠ 

ʩʥʠʟʠʣʦʩʴ ʜʦ 7,8 Ñ 0,49 ʪʳʩ./ʤʢʣ, ʠ ʢ 30-ʤ ʩʫʪʢʘʤ ʚʥʦʚʴ ʧʦʚʳʩʠʣʦʩʴ ʜʦ 10,6 Ñ 0,84 ʪʳʩ./ʤʢʣ. (ʨÒ0,05). 

ʊʘʙʣʠʮʘ 3. 

ʃʝʡʢʦʛʨʘʤʤʘ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʣʦʢʘʣʴ-

ʥʦʤ ʦʙʣʫʯʝʥʠʠ ɹɸʊ. 
ʉʨʦʢʠ 

ʠʩʩʣ-  ̫
ɹ ʕ 

ʅʝʡʪʨʦʬʠʣʳ 
ʃ ʄ 

ʖ ʇ ʉ 

ʂʦʥʪʨʦʣʴ 0,3Ñ0,12 2,0Ñ0,57 0 1,4Ñ0,24 29,4Ñ3,20 62,8Ñ4,11 4,1Ñ0,94 

3-ʠ ʩʫʪʢʠ 0 2,0Ñ0,58 0 0 24,0Ñ1,15 71,3Ñ0,67 3,7Ñ0,33 
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10-ʝ ʩʫʪʢʠ 2,3Ñ2,33 2,0Ñ0,58 0 0 56,3Ñ1,76* 27,7Ñ5,04* 13,0Ñ4,04 

30-ʝ ʩʫʪʢʠ 0,3Ñ0,33 2,0Ñ0,58 0 0 41,3Ñ2,40* 51,3Ñ2,96 6,7Ñ1,20 

 

ʂʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʠʟʤʝʥʷʣʦʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢ 3-ʤ ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʢʦ-

ʣʠʯʝʩʪʚʦ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʩʠʣʦʩʴ ʜʦ 8,3 Ñ 0,21 ʤʣʥ./ʤʢʣ. (ʨÒ0,05), ʘ ʵʪʦ ʧʦʯʪʠ ʚ 1,8 ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ, ʢ 10-ʤ ʩʫʪʢʘʤ ʦʧʫʩʪʠʣʦʩʴ ʧʦʯʪʠ ʜʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʪ.ʝ. ʜʦ 4,6 Ñ 0,47 ʤʣʥ./ʤʢʣ, ʘ ʢ 30-ʤ 
ʩʫʪʢʘʤ ʥʝʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʩʠʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ 5,1 Ñ 0,29 ʤʣʥ./ʤʢʣ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ ʢʦʣʝʙʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤ-

ʬʦʮʠʪʦʚ. ʂ 3-ʤ ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʨʦʩʣʦ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʜʦʩʪʦʚʝʨʥʦ ʩʦʩʪʘʚʠʣʦ 9,2 Ñ 0,85 ʪʳʩ./ʤʢʣ. (ʨÒ0,05). ɿʘʪʝʤ ʢ 10-ʤ ʩʫʪʢʘʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʨʝʟʢʦ ʫʧʘʣʦ ʧʦʯʪʠ ʚ 4 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ 2,1 Ñ 0,32 ʪʳʩ./ʤʢʣ., ʘ ʢ 30-ʤ ʩʫʪʢʘʤ ʩʪʘʣʦ ʧʦʚʳ-

ʰʘʪɹʩʷ, ʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ ʥʘ ʵʪʦʪ ʩʨʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʞʝ ʩʦʩʪʘʚʣʷʣʦ 5,5 Ñ 0,76 ʪʳʩ./ʤʢʣ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʠʟʤʝʥʷʣʦʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʭ ʢʦʣʠʯʝʩʪʚʦ ʢ 3-ʤ ʩʫʪʢʘʤ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʥʝʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʦʩʣʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʠ ʩʦʩʪʘʚʠʣʦ 3,0 Ñ 0,12 ʪʳʩ./ʤʢʣ. ʀ ʜʘʣʝʝ 

ʦʧʷʪʴ ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. ʂ 10-ʤ ʩʫʪʢʘʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʣʦ ʫʞʝ 

4,4 Ñ 0,38 ʪʳʩ./ʤʢʣ. (ʨÒ0,05) ʠ ʢ 30-ʤ ʩʫʪʢʘʤ ʦʩʪʘʚʘʣʦʩʴ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ 4,4 Ñ 0,20 ʪʳʩ./ʤʢʣ. (ʨÒ0,05). 
ɺ ʣʝʡʢʦʛʨʘʤʤʝ (ʪʘʙ. 3) ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. ʂ 10-ʤ ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟ-

ʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟʦʬʠʣʦʚ ʜʦ 2,3 Ñ 2,33 %, ʢ 30-ʤ ʩʫʪʢʘʤ ʦʥʦ ʙʳʣʦ ʙʣʠʟʢʦ ʢ ʜʘʥʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʪ.ʝ. 0,3 Ñ 0,33 %. ʂʦʣʠʯʝʩʪʚʦ ʵʦʟʠʥʦʬʠʣʦʚ ʚʦ ʚʩʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʪʘʚʘʣʦʩʴ ʧʨʠʤʝʨʥʦ 
ʦʜʠʥʘʢʦʚʳʤ ʠ ʩʦʩʪʘʚʣʷʣʦ 2,0 Ñ 0,58 %. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘʣʦʩʴ 

ʦʪʩʫʪʩʪʚʠʝ ʶʥʳʭ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʭʦʪʷ ʚ ʢʦʥʪʨʦʣʝ ʠʭ ʫʨʦʚʝʥʴ ʨʘʚʝʥ 1,4 Ñ 0,24 %. 

ʅʘ 10-ʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʜʦ 

56,3 Ñ 1,76 % (ʨÒ0,05) (ʚ ʢʦʥʪʨʦʣʝ 29,4 Ñ 3,20 %), ʢ 30-ʤ ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʫʨʦʚʝʥʴ ʧʦʥʠʟʠʣʩʷ 
ʜʦ 41,3 Ñ 2,40 % (ʨ.Ò0,05). 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ ʩ 62,8Ñ4,11% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 71,3 Ñ 0,67 % ʦʪʤʝʯʘʣʦʩʴ ʥʘ 3-ʠ ʩʫʪ-

ʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʪʝʤ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʢ 10-ʤ ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʜʦ 27,7 Ñ 5,04 % (ʨÒ0,05) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʢ 30-ʤ ʩʫʪʢʘʤ ʜʦ 51,3 Ñ 2,96 %. 

ʇʦʩʣʝ ʣʦʢʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʥʘ ʪʦʯʢʠ ɹɸʊ, ʫʨʦʚʝʥʴ 

ʤʦʥʦʮʠʪʦʚ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʩʷ ʜʦ 3,7 Ñ 0,33 %, ʢ 10-ʤ ʩʫʪʢʘʤ ʨʝʟʢʦ ʚʦʟʨʦʩ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʜʦ 13,0 Ñ 
4,04%, ʢ 30-ʤ ʩʫʪʢʘʤ ʩʥʠʟʠʣʩʷ ʚ 2 ʨʘʟʘ ʜʦ 6,67 Ñ 1,20 % ʠ ʙʳʣ ʙʣʠʟʦʢ ʢ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ. 

ɺ ʣʝʡʢʦʛʨʘʤʤʝ ʩʜʚʠʛ ʷʜʨʘ ʚʧʨʘʚʦ ʙʳʣ ʦʪʤʝʯʝʥ ʚʦ ʚʩʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʣʦʢʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʪʦ-

ʯʝʢ ɹɸʊ ʫ ʢʨʦʣʠʢʦʚ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ: ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 
ʣʝʡʢʦʮʠʪʦʚ ʥʘ 3-ʠ ʩʫʪʢʠ ʦʙʫʩʣʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʣʠʤʬʦʮʠʪʦʚ; ʥʘ 

3-ʠ ʩʫʪʢʠ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʦʣʦʜʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ.  

ɺ ʦʩʥʦʚʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʢʚʘʥʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʞʘʪ ʬʦʪʦʬʠʟʠʯʝʩʢʠʝ ʠ ʬʦʪʦ-
ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʛʣʦʱʝʥʠʝʤ ʩʚʝʪʘ ʙʠʦʪʢʘʥʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟ-

ʤʝʥʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʟʦʥʳ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʥʠʞʝʥʠʝ ʨʝʮʝʧʪʦʨʥʦʡ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ ʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʦʪʝʢʘ ʪʢʘʥʠ, ʫʣʫʯ-

ʰʝʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʢʨʦʚʠ ʠ ʣʠʤʬʳ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʪʢʘʥʷʤʠ ʢʠʩʣʦʨʦʜʘ, ʘʢʪʠʚʘʮʠʠ ʨʝ-
ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʚʘʥʪʦʚʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʚʝʪʝʨʠʥʘʨʥʳʡ çʈʀʂʊɸ-01è(ʄ2ɺ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʣʝ-

ʯʝʥʠʷ ʠ ʩʪʠʤʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ ʧʫʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʬʣʝʢʩʦʛʝʥʥʳʝ ʟʦʥʳ, ʥʘ 
ʦʙʣʘʩʪʠ ʧʨʦʝʢʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʪʦʯʢʠ ʥʘ ʪʝʣʝ ʞʠʚʦʪʥʳʭ.  

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʯʝʪʳʨʴʤʷ ʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʦʜʫʣʠʨʦʚʘʥʥʳʤʠ: 

-ʠʤʧʫʣʴʩʥʳʤ ʠʥʬʨʘʢʨʘʩʥʳʤ ʣʘʟʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ; 
-ʧʫʣʴʩʠʨʫʶʱʠʤ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʠʥʬʨʘʢʨʘʩʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ; 

-ʧʫʣʴʩʠʨʫʶʱʠʤ ʢʨʘʩʥʳʤ ʩʚʝʪʦʤ; 

-ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. 
ʃʝʯʝʙʥʳʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʧʧʘʨʘʪʘ çʈʀʂʊɸ-01è(ʄ2ɺ) ʚʦʟ-

ʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʩʚʝ-

ʪʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʢʚʘʥʪʦʚ). ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʵʬʬʝʢʪʳ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ 
ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʥʦʟʘʞʠʚʣʝʥʠʷ [7]. 
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ʇʨʠ ʵʪʦʤ ʬʘʢʪʦʨʳ ʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʚʟʘʠʤʥʦ ʫʩʠʣʠʚʘʷ ʜʨʫʛ ʜʨʫʛʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʪʢʘʥʠ ʠ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. 

ʀʤʧʫʣʴʩʥʦʝ ʠʥʬʨʘʢʨʘʩʥʦʝ ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʥʠʢʘʝʪ ʚ ʙʠʦʪʢʘʥʠ ʥʘ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ 

ʠ, ʦʢʘʟʳʚʘʷ ʤʦʱʥʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʣʝʪʦʯ-
ʥʦʡ ʤʝʤʙʨʘʥʳ, ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʠʤʤʫʥʥʳʝ ʩʠʩʪʝʤʳ ʩʘʤʦʨʝʛʫʣʷʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 
ʫʣʫʯʰʘʶʪʩʷ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ ʠ ʣʠʤʬʳ, ʧʦʚʳʰʘʝʪʩʷ ʦʢʩʠʛʝʥʘʮʠʷ ʢʨʦʚʠ, ʫʣʫʯʰʘʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ.  

ʕʥʝʨʛʠʷ ʢʚʘʥʪʦʚ ʘʧʧʘʨʘʪʘ ʦʯʝʥʴ ʤʘʣʘ ʠ ʝʝ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʥʘʨʫʰʠʪʴ ʥʦʨʤʘʣʴʥʳʝ ʧʨʦ-
ʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʠʣʠ ʨʘʟʦʨʚʘʪʴ ʧʦʣʠʤʝʨʥʳʝ ʩʚʷʟʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʝʥʥʦʡ ʦʨʛʘʥʠʟʤʦʤ ʵʥʝʨʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ ʚ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʘʥʩʘ, ʘ ʪʘʢ ʞʝ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ 

ʧʦʛʣʦʱʘʪʴ ʢʚʘʥʪʳ ʩʚʝʪʘ ʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʆʪʚʝʪ ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʠʤʫʣʷʮʠʶ 
ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ, ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

ɺʳʚʦʜʳ 

1. ʄʘʣʳʝ ʜʦʟʳ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʘʜʘʧʪʠʚ-
ʥʫʶ ʠ ʟʘʱʠʪʥʫʶ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. 

2. ʇʦʩʣʝ ʣʦʢʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦ-ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʪʦʯʝʢ ɹɸʊ ʫ ʢʨʦʣʠ-

ʢʦʚ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʣʠʤʬʦ-
ʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʦʣʦʜʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ.  

 
Biological effects of little amount of ionizing and laser-infrared radiation in biologically active points on blood indices 

was studied. The stimulating effects of these factors on adaptive and protective organism reactions was found out. 

The key words: radiations, little radiation amount, biological radiation activity, veterinary medicine.  
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʇ. ʆʛʘʨʝʚʘ, rty1255@rambler.ru. 

ʃʘʤʟʠʥʘ ʄ.ɻ. ï ʩʦʠʩʢʘʪʝʣʴ ʅʀ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʇ. ʆʛʘʨʝ-
ʚʘ. ʈʦʩʩʠʷ.  
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ʋɼʂ  556.537 
ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʈɸɿʅʆɺʈɽʄɽʅʅʓʍ ɻɽʆʀɿʆɹʈɸɾɽʅʀʁ ɺ ʀɿʋʏɽʅʀʀ 
ʌɸʂʊʆʈʆɺ ɼʀʅɸʄʀʂʀ ʇʆʁʄɽʅʅʆ-ʈʋʉʃʆɺʓʍ ʂʆʄʇʃɽʂʉʆɺ 

 (ʅɸ ʇʈʀʄɽʈɽ ɹɸʉʉɽʁʅɸ ɺɽʈʍʅɽɻʆ ɼʅɽʇʈɸ) 

 
ɻ.ɺ. ʃʦʙʘʥʦʚ, ʄ.ɸ. ʅʦʚʠʢʦʚʘ, ɸ.ɺ. ʇʦʣʷʢʦʚʘ, ʄ.ɺ. ʂʦʭʘʥʴʢʦ, ɹ.ɺ. ʊʨʠʰʢʠʥ  

 
ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠ-
ʥʘʤʠʢʠ ʧʦʡʤʝʥʥʦ-ʨʫʩʣʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʢʣʶʯʝʚʳʭ ʦʙʲʝʢʪʦʚ, ʩʨʘʚʥʝʥʠʝ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʝʨʝʩʪʨʦʡʢʠ ʨʫʩʣʘ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʡʤʝʥʥʦ-ʨʫʩʣʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʛʝʦʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʪʦʨʠʯʝʩʢʦʝ ʨʫʩʣʦʚʝʜʝʥʠʝ 

 
ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʠʥʘʤʠʢʠ ʧʦʡʤʝʥʥʦ-ʨʫʩʣʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʇʈʂ), ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ [1]. ʇʦʢʘʟʘʪʝ-
ʣʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʘʤʢʘʭ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ, ʦʧʨʝʜʝʣʸʥʥʳʭ ʢʘʢ ʢʣʶʯʝʚʳʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʣʶ-
ʯʝʚʳʝ ʫʯʘʩʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʫʩʣʦʚʳʤʠ ʬʦʨʤʘʤʠ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʠ ʠʭ ʵʣʝʤʝʥʪʘʤʠ: 
ʬʨʦʥʪʘʤʠ ʨʘʟʤʳʚʘ ʠʟʣʫʯʠʥ, ʩʝʨʠʷʤʠ ʠʟʣʫʯʠʥ, ʧʨʦʪʷʞʸʥʥʳʤʠ ʦʪʨʝʟʢʘʤʠ ʨʫʩʣʘ ʨʘʟʥʦʛʦ ʤʦʨʬʦʜʠʥʘ-
ʤʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʩʢʦʨʦʩʪʴʶ ʦʪʩʪʫʧʘʥʠʷ ʙʝʨʝʛʦʚʦʛʦ ʫʩʪʫ-
ʧʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ï ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʘʟʤʝʨʥʦʩʪʝʡ ʵʣʝʤʝʥʪʦʚ ʨʫʩʣʦʚʳʭ ʬʦʨʤ. 

ʆʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʥʝʢʦʪʦʨʦʛʦ ʦʪʨʝʟʢʘ ʪʝʯʝʥʠʷ ʠʣʠ ʨʝʢʠ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 
ʪʠʧʠʯʥʳʝ ʩʦʯʝʪʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʟʤʦʞʥʳ ʠʭ ʠʥʳʝ ʚʘʨʠʘʥʪʳ, ʨʝʘʣʠʟʫʶʱʠʝʩʷ ʩ 
ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ. ʇʨʦʷʚʣʝʥʠʝ ʨʘʟʥʳʭ ʪʠʧʦʚ ʜʠʥʘʤʠʢʠ ʇʈʂ ʧʨʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪ-
ʣʠʯʠʷʭ ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʸ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʦʪʤʝʯʝʥʥʦʡ ʜʣʷ ʇʈʂ ʚ ʨʘʟʥʳʭ ʬʠʟʠʢʦ-
ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [2; 4]. ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʜʠʥʘʤʠʢʠ ʦʪʨʘʞʘʝʪ ʧʨʦʙʣʝʤʳ ʦʮʝʥʢʠ ʟʥʘ-
ʯʠʤʦʩʪʠ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʫʤʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ - ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ ʦʙ ʠʭ ʧʦ-
ʢʘʟʘʪʝʣʷʭ ʠ ʦʙʲʝʢʪʠʚʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʤʦʜʝʣʝʡ ʨʫʩʣʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʦʩʪʦʷʥʠʝ ʬʘʢʪʦʨʦʚ ʜʠʥʘʤʠ-
ʢʠ ʥʘ ʧʨʦʪʷʞʸʥʥʳʭ ʦʪʨʝʟʢʘʭ ʪʝʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝʢʦʪʦʨʦʛʦ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʢʣʶʯʝʚʳʭ ʦʙʲʝʢʪʦʚ ʟʘ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʅʘʙʣʶʜʝʥʠʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʣʶ-
ʯʝʚʳʭ ʦʙʲʝʢʪʘʭ (ʛʠʜʨʦʧʦʩʪʘʭ) ʧʨʦʜʦʣʞʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ; ʥʘ ʚʨʝʤʝʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʜʣʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ɿʘʤʝʪʥʳʝ ʧʨʝʦʙʨʘʟʦ-
ʚʘʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʫʩʣʘ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʨʘʚʥʠʥʥʳʭ ʨʝʢʘʭ ʩ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʴʶ [3]. ʆʙʲʝʢʪʠʚʥʳʝ 
ʦʛʨʘʥʠʯʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʦʙʱʝʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʦʩʪʨʦʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ - ʫʯʸʪʘ ʧʨʝʜʳ-
ʜʫʱʝʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʦʚ. ʉʪʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʫʩʣʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʝ ʫʯʠʪʳʚʘʶʪ ʦʙʱʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʨʫʩʣʘ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ 
ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʨʦʛʥʦʟʘ ʧʨʠ ʩʭʦʜʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʬʘʢʪʦʨʦʚ [4].  

ʇʝʨʩʧʝʢʪʠʚʳ ʧʦʩʪʨʦʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʇʈʂ ʩʚʷʟʘʥʳ ʩ ʪʠʧʠʟʘʮʠʝʡ ʠʟʤʝʥʝʥʠʡ ʠʭ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʠʧ ʜʠʥʘʤʠʢʠ ʚʳʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦ - ʩʨʘʚʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʡ ʢʣʶ-
ʯʝʚʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ [5]. ʆʩʥʦʚʥʳʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʧʦʜʦʙʥʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʭʦʪʷ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʦʙʲ-
ʝʢʪʦʚ ʚʦʟʤʦʞʥʳ ʘʩʠʥʭʨʦʥʥʳʝ ʠʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʨʠʥʮʠʧʦʤ ʪʠʧʠʟʘʮʠʠ ʜʠʥʘʤʠʢʠ 
ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ, ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʫʩʣʦʚʳʭ ʬʦʨʤ ʠʣʠ ʠʭ ʩʝʨʠʡ ʚ ʛʨʘʥʠ-
ʮʘʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʦʜʦʙʥʳʭ ʦʪʨʝʟʢʦʚ ʪʝʯʝʥʠʷ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʇʈʂ ʤʦʛʫʪ ʙʳʪʴ ʛʝʦʠʟʦʙʨʘʞʝʥʠʷ (ʢʘʨʪʳ, ʤʝʞʝʚʳʝ ʧʣʘʥʳ, 
ʢʦʩʤʠʯʝʩʢʠʝ ʠ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ), ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʪʜʝʣʴʥʳʝ ʦʧʠʩʘʥʠʷ ʨʝʢ ʠʣʠ ʠʭ ʫʯʘʩʪ-
ʢʦʚ [6]. ʆʪʣʠʯʠʷ ʮʝʣʝʡ ʠ ʧʦʜʭʦʜʦʚ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʷʤʦʛʦ 
ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʥʳʭ ʣʝʪ ʩʦʟʜʘʥʠʷ. ɼʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫ-
ʱʝʩʪʚʫʶʪ ʧʦ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʘʪʨʠʙʫʪʠʚʥʳʭ (ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ) ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ. ɺ ʦʮʝʥʢʝ ʠʟʤʝʥʝʥʠʡ ʘʪʨʠʙʫʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳ-
ʚʘʪʴ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʦʧʠʩʘʥʠʶ; ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ - ʨʘʟʥʫʶ ʤʘʪʝ-
ʤʘʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʛʝʦʠʟʦʙʨʘʞʝʥʠʡ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ɺʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʝʪʦʜʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʛʝʦʠʟʦʙʨʘʞʝʥʠʡ ʨʘʟʥʳʭ ʣʝʪ ʜʣʷ ʚʳʜʝʣʝ-

ʥʠʷ ʪʠʧʦʚ ʜʠʥʘʤʠʢʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘ ʧʨʠʤʝʨʝ ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʨ. ɼʝʩʥʘ ʚ ʝʸ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ï ʨʝʢ 
ʅʘʚʣʷ ʠ ʉʥʝʞʝʪʴ. 

ʈʝʢʘ ʉʥʝʞʝʪʴ ï ʣʝʚʳʡ ʧʨʠʪʦʢ ɼʝʩʥʳ, ʚʦ ʚʩʝʤ ʪʝʯʝʥʠʠ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥ-
ʩʢʦʡ ʦʙʣʘʩʪʠ (ɹʨʷʥʩʢʠʡ ʠ ʂʘʨʘʯʝʚʩʢʠʡ ʨʘʡʦʥʳ). ɼʣʠʥʘ ʨʝʢʠ ï 86 ʢʤ, ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ï 1250 ʢʤ

2
. 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʨʘʩʭʦʜ ʚʦʜʳ - 6,53 ʤ
3
/ʩ [8]. ʈʝʢʘ ʅʘʚʣʷ ï ʣʝʚʳʡ ʧʨʠʪʦʢ ɼʝʩʥʳ, ʧʨʦʪʝʢʘʶʱʠʡ ʧʦ 
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ʪʝʨʨʠʪʦʨʠʠ ʆʨʣʦʚʩʢʦʡ ʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʜʣʠʥʘ ʨʝʢʠï 125 ʢʤ., ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ï 2242 ʢʤ
2
, 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʨʘʩʭʦʜ 36 ʤ
3
/ʩ. 

ʇʦ ʨʘʟʤʝʨʫ ʵʪʠ ʨʝʢʠ ʦʪʥʦʩʷʪ ʢ ʛʨʫʧʧʝ ʤʘʣʳʭ, ʧʨʠʯʸʤ ʉʥʝʞʝʪʴ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʝʤ ʛʨʫʧʧʳ ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʘ ʅʘʚʣʷ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʚʦʜʦʪʦʢʘʤ 
ʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʩʭʝʤʘʤ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʩʨʝʜʥʠʤ ʨʝʢʘʤ [7]. ɺʳʙʦʨ ʨʝʢ 
ʢʘʢ ʦʙʲʝʢʪʘ ʘʥʘʣʠʟʘ ʦʙʫʩʣʦʚʣʝʥ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʘʩʩʝʡʥʦʚ ʠ ʥʝʦʜʠʥʘʢʦʚʦʡ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʘʟʥʳʭ ʦʪʨʝʟʢʘʭ ʪʝʯʝʥʠʷ. ʉʪʝʧʝʥʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 
ʠʟʤʝʥʝʥʠʡ ʨʫʩʣʦʚʳʭ ʬʦʨʤ ʚ ʧʨʝʜʝʣʘʭ ʦʪʨʝʟʢʦʚ ʪʝʯʝʥʠʷ ʩ ʦʜʠʥʘʢʦʚʳʤ ʪʠʧʦʤ ʣʘʥʜʰʘʬʪʦʚ ʠ ʫʨʦʚʥʝʤ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʥʥʦ ʩʫʜʠʪʴ ʦ ʟʥʘʯʠʤʦʩʪʠ ʬʘʢʪʦʨʦʚ ʜʠʥʘʤʠʢʠ. 

ʈʝʢʠ ʧʝʨʝʩʝʢʘʶʪ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ - ʵʨʦʟʠʦʥʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʚ ʩʨʝʜʥʝʤ ʧʨʝʜʧʦʣʝʩʩʢʠʝ (ʙʘʩ-
ʩʝʡʥ ʉʥʝʞʝʪʠ) ʠ ʧʨʝʜʦʧʦʣʴʩʢʠʝ (ʙʘʩʩʝʡʥ ʅʘʚʣʠ), ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ï ʧʦʣʝʩʩʢʠʝ ʠ ʜʦʣʠʥʥʳʝ (ʨʠʩ. 1-2). 

 
ʆʩʦʙʝʥʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʢʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʶʪʩʷ. ɺ ʩʪʘʨʦʦʩʚʦʝʥʥʳʭ 

ʚʝʨʭʦʚʴʷʭ ʉʥʝʞʝʪʠ ʠ ʅʘʚʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʷʟʘʥʦ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʨʠʪʦ-
ʨʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʝʥʠʝʤ ʫʩʣʦʚʠʡ ʩʪʦʢʘ, ʚ 18-19 ʚʝʢʘʭ  ï ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʚʦʜʷʥʳʭ ʤʝʣʴʥʠʮ. 
ʅʠʞʥʝʝ ʪʝʯʝʥʠʝ ʨ. ʉʥʝʞʝʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʤʦʩʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʞʝʣʝʟʥʳʭ ʠ 
ʰʦʩʩʝʡʥʳʭ ʜʦʨʦʛ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ʚ ʧʦʩ. ɹʝʣʳʝ ɹʝʨʝʛʘ. ʉʨʝʜʥʠʡ ʦʪʨʝʟʦʢ ʪʝʯʝʥʠʷ ʥʝ ʠʩʧʳʪʳʚʘʝʪ 
ʩʫʱʝʩʪʚʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ɼʣʷ ʨ. ʅʘʚʣʷ ʥʘʠʤʝʥʝʝ ʟʘʪʨʦʥʫʪ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠ-
ʝʤ ʥʠʞʥʠʡ ʦʪʨʝʟʦʢ ʪʝʯʝʥʠʷ, ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʘʩʧʦʣʦʞʝʥ ʢʨʫʧʥʳʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ - ʧʛʪ ʅʘʚʣʷ, 
ʟʜʝʩʴ ʨʝʢʫ ʧʝʨʝʩʝʢʘʶʪ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʤʦʩʪʳ. 

 
ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʢʣʶʯʝʚʳʤ ʦʪʨʝʟʢʘʤ ʨʫʩʣʘ ʤʝʘʥʜʨʠʨʫʶʱʝʛʦ ʪʠʧʘ, ʦʪʣʠʯʘʶʱʠʤ-

ʩʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʠ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʈʠʩʫʥʦʢ ï 1 ʂʘʨʪʦʩʭʝʤʘ ʙʘʩʩʝʡʥʘ ʨ. ʉʥʝʞʝʪʴ ʚ ʛʨʘʥʠʮʘʭ ʤʦʜʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʨʠʩ. 1-2 

ʈʠʩʫʥʦʢ ï 2 ʂʘʨʪʦʩʭʝʤʘ ʙʘʩʩʝʡʥʘ ʨ. ʅʘʚʣʷ ʚ ʛʨʘʥʠʮʘʭ ʤʦʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 
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2
9 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ. ʇʨʠʥʮʠʧ ʚʳʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʦʙʲʝʢʪʦʚ ʦʙʦʩʥʦʚʘʥ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʚʳʩʦʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʇʈʂ ʨʝʢ ʵʪʦʛʦ ʨʘʥʛʘ [9].  

ɺ ʪʝʯʝʥʠʠ ʨ. ʉʥʝʞʝʪʴ ʚʳʜʝʣʝʥʦ 4 ʢʣʶʯʝʚʳʭ ʦʪʨʝʟʢʘ ï ʜʚʘ ʥʘ ʫʯʘʩʪʢʝ ʪʝʯʝʥʠʷ ʩ ʧʦʣʝʩʩʢʠʤ ʪʠ-

ʧʦʤ ʣʘʥʜʰʘʬʪʘ (ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ); ʧʦ ʦʜʥʦʤʫ ï ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʨʝʜʧʦ-
ʣʝʩʩʢʠʤ ʠ ʵʨʦʟʠʦʥʥʳʤ ʪʠʧʘʤʠ ʣʘʥʜʰʘʬʪʘ ʚ ʩʪʘʨʦʦʩʚʦʝʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ. ɼʣʷ ʨ. ʅʘʚʣʷ ʦʧʨʝʜʝʣʝ-

ʥʳ ʪʨʠ ʢʣʶʯʝʚʳʭ ʦʪʨʝʟʢʘ ï ʦʜʠʥ ʚ ʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʚ ʥʠʞʥʝʡ, ʤʘʣʦʦʩʚʦʝʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ, 

ʜʚʘ ï ʚ ʩʪʘʨʦʦʩʚʦʝʥʥʦʡ ʯʘʩʪʠ ʚ ʧʨʝʜʦʧʦʣʴʩʢʠʭ ʠ ʵʨʦʟʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 
ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ  ʤʘʪʝʨʠʘʣʳ ʩ ʙʣʠʟʢʠ-

ʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʩʰʪʘʙʘ, ʥʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʳ ʨʘʟʥʳʤʠ ʮʝʣʷʤʠ ʩʦʟʜʘʥʠʷ, 

ʧʦʜʭʦʜʘʤʠ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʩʧʦʩʦʙʘʤʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 
ʀʩʭʦʜʥʦʝ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʝ ʇʈʂ ʧʦʣʫʯʝʥʦ ʠʟ ʧʣʘʥʦʚ  ʛʝʥʝʨʘʣʴʥʦʛʦ ʤʝʞʝʚʘʥʠʷ (ʇɻʄ) - 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʤʘʩʰʪʘʙʦʤ 1 ʜʶʡʤ 2 ʚʝʨʩʪʳ (1:84000), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ 

ʤʝʩʪʥʦʩʪʠ ʥʘ 1780-1790 ʛʛ. ʇʣʘʥʳ ʩʦʟʜʘʥʳ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʚʣʘʜʝʥʠʡ ʩʦʙʩʪʚʝʥ-

ʥʠʢʦʚ ʟʝʤʣʠ (ʦʪʜʝʣʴʥʳʭ ʣʠʮ, ʢʨʝʩʪʴʷʥʩʢʠʭ ʦʙʱʠʥ, ʛʦʨʦʜʦʚ, ʮʝʨʢʚʝʡ ʠ ʜʨ.) ʚ  ʛʨʘʥʠʮʘʭ  ʫʝʟʜʦʚ. ɺ ʨʘ-
ʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʇɻʄ ɹʨʷʥʩʢʦʛʦ, ʂʘʨʘʯʝʚʩʢʦʛʦ, ʊʨʫʙʯʝʚʩʢʦʛʦ ʠ ʉʝʚʩʢʦʛʦ ʫʝʟʜʦʚ ʆʨʣʦʚʩʢʦʡ ʛʫʙʝʨ-

ʥʠʠ. ʆʩʥʦʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʣʘʥʦʚ ʷʚʣʷʶʪʩʷ ʤʝʞʝʚʳʝ ʛʨʘʥʠʮʳ, ʢʨʦʤʝ ʥʠʭ ʥʘʥʝʩʝʥʳ ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ ʚʧʣʦʪʴ ʜʦ ʭʫʪʦʨʦʚ, ʤʦʩʪʦʚʳʝ ʧʝʨʝʧʨʘʚʳ, ʤʝʣʴʥʠʮʳ. ʈʝʯʥʳʝ ʩʠʩʪʝʤʳ ʠʟʦʙʨʘ-
ʞʝʥʳ ʫʧʨʦʱʸʥʥʦ ï ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʠʟʛʠʙʳ ʨʫʩʣʘ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʫʩʣʦʚʳʝ ʬʦʨʤʳ. 

ʇʝʨʚʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʦ ʢʘʨʪʘʤʠ ʚʦʝʥʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ɻʝʥʰʪʘʙʘ. ʉʝʨʠʷ ʢʘʨʪ, ʚʳʧʦʣʥʝʥʘ ʜʣʷ ʛʫʙʝʨʥʠʡ ʝʚ-
ʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠ. ʄʘʩʰʪʘʙ ʤʘʪʝʨʠʘʣʦʚ - 1 ʜʶʡʤ 3 ʚʝʨʩʪʳ (1:126000), ʩʦʩʪʦʷʥʠʝ 

ʤʝʩʪʥʦʩʪʠ ʥʘ ʩʝʨʝʜʠʥʫ 60-ʝ ʛʛ. XIX  ʚʝʢʘ.  ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʤʝʩʪʥʦʩʪʠ ï ʢʨʫʧ-

ʥʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʜʦʨʦʛʠ, ʨʝʢʠ, ʛʨʘʥʠʮʳ ʛʫʙʝʨʥʠʡ ʩʥʷʪʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ, ʯʪʦ ʚ ʥʘʰʝʤ ʩʣʫ-

ʯʘʝ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʧʨʠʝʤʣʝʤʦʡ ʪʦʯʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 
ʄʘʪʝʨʠʘʣʳ ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʘʨʪʘ-

ʤʠ ɻʝʥʰʪʘʙʘ ʈʂʂɸ (1:100000, ʩʦʩʪʦʷʥʠʝ ʤʝʩʪʥʦʩʪʠ ʥʘ 1928-1931 ʛʦʜ); ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʘʨʪʳ 

(1:100000, ʩʦʩʪʦʷʥʠʝ ʤʝʩʪʥʦʩʪʠ ʥʘ 1988-1992); ʤʥʦʛʦʟʦʥʘʣʴʥʳʤʠ ʢʦʩʤʠʯʝʩʢʠʤʠ ʩʥʠʤʢʘʤʠ, (ʩʦʩʪʦʷ-
ʥʠʝ ʤʝʩʪʥʦʩʪʠ 2009-2012 ʛʛ., ʜʘʥʥʳʝ ʀʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʘ GoogleEarth). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ʨʘʟʥʦʚʨʝʤʝʥʥʳʤ ʛʝʦʠʟʦʙʨʘʞʝʥʠʷʤ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʢʣʶʯʝʚʳʭ ʦʙʲʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3-4. ʇʦʡʤʝʥʥʦ-ʨʫʩʣʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʨʝʢ ʉʥʝʞʝʪʴ (ʨʠʩ. 3.1 ʠ 3.2) ʠ 
ʅʘʚʣʷ (ʨʠʩ. 4.1) ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʦʣʝʩʩʢʠʤ ʪʠʧʦʤ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʠʩʧʳʪʳʚʘʶʪ ʨʘʟʥʫʶ 

ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. ʀʥʳʝ ʦʪʨʝʟʢʠ ʪʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʦʟʷʡʩʪʚʝʥʥʦ ʦʩʚʦʝʥʥʳʤ ʯʘʩʪʷʤ ʦʙʦ-

ʠʭ ʙʘʩʩʝʡʥʦʚ, ʤʘʣʦʠʟʤʝʥʸʥʥʳʝ ʫʯʘʩʪʢʠ ʟʜʝʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 
ʉʨʘʚʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʨʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʚʳ-

ʷʚʠʪʴ ʧʝʨʝʩʪʨʦʡʢʠ ʨʫʩʣʘ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʝ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ, 

ʥʘʯʠʥʘʷ ʩ XVIII  ʚʝʢʘ: ʜʠʥʘʤʠʢʘ ʩʣʦʞʥʳʭ ʠʟʣʫʯʠʥ (ʥʘ ʨʠʩ. 3.2  ɸ ʠ ɹ; 3.4 ɸ ʠ ɹ), ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝ-
ʥʠʷ ʪʝʯʝʥʠʷ (ʥʘ ʨʠʩ. 4.1 ɸ ʠ ɹ). ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘ ʇɻʄ ʭʦʨʦʰʦ ʨʘʟʣʠʯʘʶʪʩʷ ʪʠʧʳ ʠʟʣʫʯʠʥ 

(ʩʝʛʤʝʥʪʥʳʝ, ʩʫʥʜʫʯʥʳʝ), ʭʦʪʷ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʝʪʩʷ ʥʝ ʜʣʷ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʧʦ-ʚʠʜʠʤʦʤʫ 

ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʟʜʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʘʢ ʠ ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ. 

ʇʝʨʝʩʪʨʦʡʢʘ ʨʫʩʣʘ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʠʣʠ ʠʭ ʩʝʨʠʡ ʥʘʜʸʞʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʘʪʝʨʠ-
ʘʣʘʤ XIX -ʍʍ ʚʝʢʦʚ: ʠʟʤʝʥʝʥʠʝ ʪʠʧʦʚ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʣʫʯʠʥ, ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʦʪ-

ʥʦʰʝʥʠʡ ʧʦ ʪʠʧʘʤ ʚ ʩʝʨʠʷʭ (ʨʠʩ. 3-4 ɹ-ɼ).  

ʉʣʦʞʥʦʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʜʝʣʝʡ ʨʫʩʣʘ ʧʨʠ ʵʪʦʤ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘ-
ʣʦʚ, ʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʯʠʤʦʩʪʠ ʨʫʩʣʦʬʦʨʤʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ XIX -XX ʚʝʢʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʚ ʠʟ-

ʤʝʥʝʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʫʩʣʘ. ʇʨʝʜʣʦʞʝʥ ʧʨʠʥʮʠʧ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚ ʜʠʥʘʤʠʢʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʦʣʠ-
ʯʝʩʪʚʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʫʩʣʦʚʳʭ ʬʦʨʤ. ʇʦʜ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠʟʣʫ-

ʯʠʥ, ʥʘʣʠʯʠʝ ʩʝʨʠʡ ʨʫʩʣʦʚʳʭ ʬʦʨʤ. ɺʳʜʝʣʝʥʳ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʘʢ 

çʫʩʣʦʞʥʝʥʠʝè (ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʬʦʨʤ)  ʠ çʫʧʨʦʱʝʥʠʝè (ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʥʦʦʙ-

ʨʘʟʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʬʦʨʤ).  
ʊʠʧʳ ʜʠʥʘʤʠʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʧʝʨʠʦʜʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʣʘʥʜʰʘʬʪʦʚ. ɺ ʧʦʣʝʩʩʢʠʭ 

ʣʘʥʜʰʘʬʪʘʭ ʫʩʣʦʞʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦ 2-ʦʡ ʧʦʣʦʚʠʥʝ XIX  ʚʝʢʘ ï 30 ïʭ ʛʛ. ʍʍ ʚʝʢʘ ʠ 

80-ʝ ʛʛ. XX ʚʝʢʘ ï ʥʘʯʘʣʦ XXI  ʚʝʢʘ, ʫʧʨʦʱʝʥʠʝ ʚ 30-80 ʝ ʛʛ. ʍʍ ʚʝʢʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʠʥʳʭ ʪʠʧʘʭ ʣʘʥʜʰʘʬʪʦʚ (ʧʨʝʜʧʦʣʝʩʩʢʠʝ, ʧʨʝʜʦʧʦʣʴʩʢʠʝ, ʵʨʦʟʠ-

ʦʥʥʳʝ) ʫʧʨʦʱʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ 60-ʭ ʛʦʜʦʚ XIX  ʚʝʢʘ ʜʦ 80-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ, 

ʫʩʣʦʞʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ (ʩʦʛʣʘʩʦʚʘʥʥʦ ʩ ʧʦʣʝʩʩʢʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ). 
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ʍʘʨʘʢʪʝʨ ʜʠʥʘʤʠʢʠ ʦʙʲʷʩʥʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʯʠʥ. ʅʘ ʤʘʣʦʦʩʚʦʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʝʩʩʢʠʭ 

ʣʘʥʜʰʘʬʪʦʚ ʠʣʠ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʣʦʢʘʣʴʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ (ʤʦʩʪʦʚʳʝ ʧʝʨʝʭʦʜʳ) ʠʟʤʝ-

ʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʩʚʷʟʘʥʳ, ʚʝʨʦʷʪʥʦ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʩʪʦʢʘ. ɺ ʙʘʩʩʝʡʥʝ ʚʝʨʭʥʝʛʦ 

ɼʥʝʧʨʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʥʘʙʣʶʜʝʥʠʡ ʢʦʥʮʘ XIX - ʥʘʯʘʣʘ XX ʚʝʢʘ, ʫʩʪʘʥʦʚʣʝʥʳ ʮʠʢʣʳ ʩʪʦʢʘ ʨʘʟʥʦʡ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ: ʫʩʪʦʡʯʠʚʳʝ ʚʥʫʪʨʠʚʝʢʦʚʳʝ ï ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ 20 ʣʝʪ ʠ ʜʦʣ-

ʛʦʧʝʨʠʦʜʠʯʥʳʝ (çʚʝʢʦʚʳʝè) ʩ ʥʝʯʝʪʢʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ [10]. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘ-

ʮʠʶ ʠʤʝʝʪ ʨʫʩʣʦ ʚ ʧʝʨʠʦʜʳ ʙʣʠʟʢʠʝ ʤʘʢʩʠʤʫʤʘʤ ʩʪʦʢʘ (30-ʝ ʛʛ. ʍʍ ʚʝʢʘ ʠ ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ XXI  
ʚʝʢʘ). ɺ 30-ʝ ʛʛ. ʤʘʢʩʠʤʫʤʳ ʚʥʫʪʨʠʚʝʢʦʚʦʛʦ ʠ ʚʝʢʦʚʦʛʦ ʮʠʢʣʘ ʩʦʚʧʘʜʘʶʪ; ʚ ʥʘʯʘʣʝ XXI  ʚʝʢʘ ʤʘʢʩʠʤʫʤ 

ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʥʦʛʦ ʮʠʢʣʘ ʚʦʟʤʦʞʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʠʢʫ ʥʝʟʘʚʝʨʰʸʥʥʦʛʦ ʚʝʢʦʚʦʛʦ ʮʠʢʣʘ. ɺ ʧʝʨʠʦ-

ʜʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʚʦʟʨʘʩʪʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʤʳʚʘ ʙʝʨʝʛʦʚʳʭ ʫʩʪʫʧʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʣʦʞ-
ʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ɺ ʠʥʳʭ ʪʠʧʘʭ ʣʘʥʜʰʘʬʪʦʚ ʫʧʨʦʱʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʢʦʥʮʝ XIX  ʠ ʧʦʯʪʠ ʚʩʝʛʦ XX ʚʝʢʘ ʩʚʷ-

ʟʘʥʦ ʩ ʘʛʨʘʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ ʟʘʙʦʨ ʚʦʜʳ, ʘʢʪʠʚʠʟʘʮʠʶ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʟʘʠʣʝʥʠʝ ʨʫʩʝʣ. ʋʩʣʦʞʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʟʜʝʩʴ ʩʚʷʟʘʥʦ ʩ 
ʧʘʜʝʥʠʝʤ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʤʝʥʴʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩ-

ʩʝʡʥʘʭ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʦʢʘ.  

ɺʳʩʦʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʜʠʥʘʤʠʢʫ ʨʫʩʣʦʚʳʭ ʬʦʨʤ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ-
ʩʷ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʦʛʥʦʟʦʚ ʘʢʪʠʚʥʦʩʪʠ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʦʛʥʦʟʳ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʩʪʦʢʘ 

ʥʝʦʜʥʦʟʥʘʯʥʳ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʩʭʦʜʷ ʠʟ ʮʠʢʣʦʚ ʚʝʢʦʚʳʭ ʠ ʚʥʫʪʨʠʚʝʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʚʦʟʤʦʞʥʦ 

ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʪʦʢʘ, ʩ ʜʨʫʛʦʡ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʤʝʯʘʝʪʩʷ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʝʛʦ 
ʫʚʝʣʠʯʝʥʠʶ [11]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʜʣʷ ʤʘʣʦʦʩʚʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ 

ʙʫʜʫʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʭʦʟʷʡʩʪʚʝʥʥʦ ʦʩʚʦʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʦʛʥʦʟ ʫʩʣʦʞʥʷʝʪʩʷ 

ʧʣʘʥʠʨʫʝʤʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ. ɺʦʟʦʙʥʦʚʣʝʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʟʘʣʝʞʥʳʭ ʟʝʤʣʷʭ ʙʝʟ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʚʝʜʸʪ ʢ ʟʘʠʣʝʥʠʶ ʨʫʩʝʣ, ʦʩʣʘʙʣʝʥʠʶ ʵʨʦʟʠʠ ʙʝʨʝʛʦʚʳʭ 
ʫʩʪʫʧʦʚ. ʈʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʝʤʣʝʜʝʣʠʷ, ʫʤʝʥʴʰʠʪ ʚʣʠʷʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʮʠʢʣʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠ-

ʷʤʠ ʩʪʦʢʘ ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. 
 

ʋʯʘʩʪʦʢ I (ʫʩʪʴʝ ʨ. ɺʝʣʴʷ - ʧʦʩ. ɹʦʣʴʰʦʝ ʇʦʣʧʠʥʦ) 

ɸ ɹ ɺ ɻ ɼ 

     
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢ ʨʠʩʫʥʢʘʤ 3-4 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʨʫʩʣʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ: ɸ- ʧʣʘʥʦʚ ʛʝʥʝʨʘʣʴʥʦʛʦ ʤʝʞʝʚʘʥʠʷ, ɹ- ʢʘʨʪ ʚʦʝʥʥʦ-
ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (2-ʷ ʧʦʣʦʚʠʥʘ XIX  ʚʝʢʘ), ɺ, ɻ- ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ 30-ʭ ʠ 80-ʭ ʛʦʜʦʚ 

ʍʍ ʚʝʢʘ, ɼ ï ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ  (ʥʘʯʘʣʦ XXI  ʚʝʢʘ) 
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ʧʦʚʝʨʭʥʦʩʪʠ  

ʂʨʫʧʥʳʝ 
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ʈʠʩʫʥʦʢ 3.1 ɻʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʦʪʨʝʟʢʦʚ ʪʝʯʝʥʠʷ ʨ. ʉʥʝʞʝʪʴ ʚ ʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʚ ʭʦʟʷʡʩʪʚʝʥ-

ʥʦ ʦʩʚʦʝʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ 
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ʋʯʘʩʪʦʢ II ʫʩʪʴʝ ʨ. ʄʳʣʠʥʢʘ - ʫʩʪʴʝ ʨ.ɺʝʣʠʤʴʷ- 

ɸ ɹ ɺ ɻ ɼ 

     
ʈʠʩʫʥʦʢ 3.2 ɻʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʦʪʨʝʟʢʦʚ ʪʝʯʝʥʠʷ ʨ. ʉʥʝʞʝʪʴ ʚ ʧʦʩʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʚ ʤʘʣʦʦʩʚʦ-

ʝʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ 

ʋʯʘʩʪʦʢ III  (ʛ. ʂʘʨʘʯʝʚ) 

ɸ ɹ ɺ ɻ ɼ 

     
ʈʠʩʫʥʦʢ 3.3. ɻʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʦʪʨʝʟʢʦʚ ʪʝʯʝʥʠʷ ʨ. ʉʥʝʞʝʪʴ ʚ ʧʨʝʜʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʚ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦ ʦʩʚʦʝʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ  

ʋʯʘʩʪʦʢ IV ʜ. ɿʘʪʠʥʥʦʝ ï ʜ. ɼʫʙʨʘʚʘ 

ɸ ɹ ɺ ɻ ɼ 

     
ʈʠʩʫʥʦʢ 3.4. ɻʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʦʪʨʝʟʢʦʚ ʪʝʯʝʥʠʷ ʨ. ʉʥʝʞʝʪʴ ʚ ʵʨʦʟʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʚ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦ ʦʩʚʦʝʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ 

 

ʋʯʘʩʪʦʢ I (ʜ. ɻʣʠʥʥʦʝ-ʫʩʪʴʝ) 

ɸ ɹ ɺ ɻ ɼ 

     
ʈʠʩʫʥʦʢ 4.1. ɻʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʦʪʨʝʟʢʦʚ ʪʝʯʝʥʠʷ ʨ. ʅʘʚʣʷ ʚ ʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʚ ʤʘʣʦʦʩʚʦʝʥ-

ʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ  
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ʋʯʘʩʪʦʢ II (ʧʛʪ. ʅʘʚʣʷ) 

ɸ ɹ ɺ ɻ ɼ 

     
ʈʠʩʫʥʦʢ 4.2 ɻʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʦʪʨʝʟʢʦʚ ʪʝʯʝʥʠʷ ʨ. ʅʘʚʣʷ ʚ ʧʨʝʜʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʚ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦ ʦʩʚʦʝʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ  

ʋʯʘʩʪʦʢ III  (ʫʩʪʴʝ ʨ. ʈʝʯʠʮʘ - ʫʩʪʴʝ ʨ. ʃʦʧʫʟʥʷ) 

ɸ ɹ ɺ ɻ ɼ 

     
ʈʠʩʫʥʦʢ 4.3 ɻʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʪʨʝʟʢʘ ʪʝʯʝʥʠʷ ʨ. ʅʘʚʣʷ ʚ ʧʨʝʜʦʧʦʣʴʩʢʠʭ (ʧʨʘʚʦʙʝʨʝʞʴʝ) ʠ ʵʨʦʟʠʦʥʥʳʭ (ʣʝ-

ʚʦʙʝʨʝʞʴʝ) ʣʘʥʜʰʘʬʪʘʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦ ʦʩʚʦʝʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ. 

 
The possibilities of the retrospective analysis of geoimages for dynamics establishment of floodplain-river bed com-

plexes are considered. Graphic models of the key objects are presented, the comparison of their configuration allows to 

reveal the reorganizations of a channel of different scale. 

The Keywords: floodplain-channel complexes, geoimages, the retrospective analysis in hydrology. 
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ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʨʝʛʠʦʥʘ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʠʭ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʜʙʦʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʸʤʳ ʠʭ ʨʘʟʤʥʦʞʝ-

ʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʫʣʴʪʫʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʨʦʜʫʢʮʠʷ, ʥʘʩʘʞʜʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʠ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʷʪ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ, ʥʘʠʙʦ-

ʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʨʘʟʚʠʪʠʶ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʢʨʠʟʠʩʘ. ʇʦʯʚʝʥʥʘʷ ʠ ʘʪʤʦʩʬʝʨʥʘʷ ʟʘʩʫʭʠ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘʧʨʷʞʝʥʥʳʡ ʚʝʪʨʦʚʦʡ ʨʝʞʠʤ, 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʥʘʩʘʞʜʝʥʠʡ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʮʝ-
ʣʦʛʦ ʨʷʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɹʝʜʥʦʩʪʴ 

ʬʣʦʨ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ, ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʤʠ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʜʨʝ-

ʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʥʪʨʦʜʫʢʮʠʠ ʥʦʚʳʭ ʚʠʜʦʚ. ʀʥʪʨʦʜʫʢʮʠʷ ʚʢʣʶʯʘʝʪ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ, ʛʠʙʨʠʜʦʚ, ʬʦʨʤ ʠ ʩʦʨʪʦʚ, ʥʦ ʠ 

ʨʘʟʨʘʙʦʪʢʫ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʨʘʟʤʥʦʞʝʥʠʷ, ʚʳʨʘʱʠʚʘʥʠʷ, ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʫʣʴʪʫʨʝ. ʇʨʠ ʵʪʦʤ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʘ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʠ ʚʳʷʚʣʝʥʠʝ ʣʠʤʠ-

ʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʅʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 
ʜʝʡʩʪʚʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʠʥʪʨʦʜʫʮʝʥʪʦʚ.  

ʎʝʣʴ ʩʪʘʪʴʠ. ʇʦʢʘʟʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʠʥʪʨʦʜʫʢʮʠʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʦʥʳ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʦʪʘʥʠʢʠ, 

ʬʠʟʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʟʘʢʦʥʳ, ʦʙʲʷʩʥʷʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʠʪʦʮʝʥʦʟʘ, 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ, ʘʨʝʘʣ ʠ ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʚʭʦʜʷʱʠʭ ʚ ʬʠʪʦʮʝʥʦʟ 
ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ [1,2, 4,5,8-15, 16]. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʧʨʠ ʧʝʨʝʩʝʣʝʥʠʠ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʘʜʘʧ-

ʪʘʮʠʠ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʦʨʛʘʥʠʟʤʦʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʢ ʠʟʤʝʥʝʥʠʶ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ. ʂʘʞʜʦʤʫ ʚʠʜʫ ʭʘʨʘʢʪʝʨʥʘ ʩʚʦʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʘʣʝʥʪʥʦʩʪʴ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ 

ʩʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʢʩʠʦʤʦʡ ʏ.ɼʘʨʚʠʥʘ ʦʙ ʘʜʘʧʪʠʚʥʦʩʪʠ ʚʠʜʘ ʢ ʘʙʠʦʪʠ-

ʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ. ʆʪʙʦʨ ʠ ʤʦʙʠʣʠʟʘʮʠʷ ʚ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʟʦʪʦʚ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʘʢʪʠʯʝ-
ʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʩ ʯʝʪʢʦʡ ʧʨʦʛʨʘʤʤʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʝʝ ʨʝʘʣʠʟʘʮʠʠ [12]. ʆʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʨʘʟʤʥʦʞʝ-

ʥʠʷ, ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʚʠʜʘ [8 - 10, 13]. 
ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʪʝʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʩʠʣʘ ʢʦʪʦ-

ʨʳʭ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʘ [2,3, 14-17]. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʥʝ ʚʩʝ-

ʛʜʘ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʧʝʨʝʩʝʣʝʥʠʷ ʨʘʩʪʝʥʠʡ [2,3,14,15]. ʄʝʪʦʜʳ ʠʥʪʨʦʜʫʢʮʠʠ ʩʪʨʦʠ-

ʣʠʩʴ ʙʝʟ ʫʯʝʪʘ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʜʠʣʠʩʴ ʢ ʧʦʠʩʢʫ ʫʩʪʦʡʯʠʚʳʭ ʢ ʫʩʣʦʚʠʷʤ ʨʘʡʦʥʘ 
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ʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʦʚ, ʠ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʦʚʦʜ-

ʩʪʚʘ, ʦʟʝʣʝʥʝʥʠʷ, ʧʣʦʜʦʚʦʜʩʪʚʘ, ʟʘʱʠʪʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. ɺʝʣʩʷ ʧʦʠʩʢ ʚʠʜʦʚ, ʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʧʨʠʨʦʜʝ [16]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʚʦʣʶʮʠʦʥʥʦʡ ʪʝʦʨʠʝʡ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʠʜʘ, ʝʛʦ ʞʠʟ-

ʥʝʥʥʘʷ ʬʦʨʤʘ, ʛʘʙʠʪʫʩ ʟʘʚʠʩʷʪ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʩʪʝʧʝʥʠ 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʣʘʛʦʡ ʠ ʪʝʧʣʦʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦ-

ʥʘʣʴʥʦʩʪʠ [4-7]. ʇʝʨʝʩʝʣʷʷ ʚʠʜ ʚ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʤʳ ʦʙʷʟʘʪʝʣʴʥʦ ʩʪʦʣʢ-

ʥʝʤʩʷ ʩ ʧʨʦʙʣʝʤʦʡ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʚʠʜʘ ʩ ʫʩʣʦʚʠʷʤʠ ʨʘʡʦʥʘ ʠʥʪʨʦʜʫʢʮʠʠ. 
ʏʘʱʝ ʚʩʝʛʦ, ʚ ʨʘʡʦʥʝ ʠʥʪʨʦʜʫʢʮʠʠ ʟʘ ʧʨʝʜʝʣʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʠ ʚʠʜʘ ʙʫʜʝʪ ʚʳʭʦʜʠʪʴ ʜʝ-

ʬʠʮʠʪ ʚʣʘʛʠ ʠ ʪʝʧʣʘ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʠʥʪʨʦʜʫʢʮʠʠ [12]. ɹʘʟʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʥʪʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ 
ʢʦʤʧʣʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʚʩʢʨʳʚʘʶʱʠʭ ʵʚʦʣʶʮʠʶ ʚʠʜʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝ-

ʛʦ, ʟʘʢʦʥʳ ʦʧʪʠʤʫʤʘ, ʤʠʥʠʤʫʤʘ ʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʟʘʢʦʥ ʤʠʥʠʤʫʤʘ (ʖ. ʃʠʙʠʭ) ʜʦʢʘʟʳʚʘ-

ʝʪ, ʯʪʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʘ, ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʠʤʠʪʠʨʫʝʪʩʷ ʪʝʤ ʠʟ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ 

ʥʘʭʦʜʠʪʩʷ ʚ ʤʠʥʠʤʫʤʝ, ʭʦʪʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʟʘʢʦʥʦʤ 
ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ [10,11]. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ ʩʠʣʳ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʧʨʝʜʝʣʳ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʘ, ʩʧʦ-

ʩʦʙʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʤʘʪʝʨʠʘʣʴʥʦ - ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝ-
ʩʫʨʩʘʤʠ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʷʚʣʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʫʢʮʝʩʩʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʟʘʢʦʥʘ ʦʙ ʠʟʤʝʥʯʠʚʦʩʪʠ, 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʫ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ 

ʚʠʜʘ, ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʜʦ ʤʠʥʠʤʫʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʥʪʨʦʜʫʢʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʚʦʧʨʦʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʝʪʳʨʝ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ: 1- ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ʠ ʟʘʜʘʯʠ; 2- 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ; 3- ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʠʥʪʨʦʜʫʢʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʦʙʠʪʘʥʠʶ ʚʠʜʦʚ; 4 ï ʚʚʝʜʝʥʠʝ 
ʚʠʜʘ ʚ ʢʫʣʴʪʫʨʫ. ɺ ʪʝʯʝʥʠʝ ʠʩʧʳʪʘʥʠʷ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʨʝʧʨʦʜʫʢʮʠʠ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʫʣʴʪʫʨʝ. 

ʇʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʨʘʩʪʝʥʠʡ ʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʥʝʜʨʝʥʠʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʧʦʩʝʚʥʳʭ ʛʠʜʨʦʠʟʦʣʠʨʦʚʘʥʥʳʭ ʯʝʢʦʚ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʧʦʜʧʠʪʳʚʘʶʱʠʤ ʯʝʨʝʟ ʜʨʝʥʘʞ ʫʚʣʘʞʥʝʥʠʝʤ ʠ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʤʝʪʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. ʋʩʧʝʰʥʦ 

ʧʨʦʰʣʦ ʠʩʧʳʪʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʦʡ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʦʜʥʳʡ ʨʝʞʠʤ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʨʷʜʘ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝ-
ʥʠʡ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʠʩʧʦʣʴʟʫʷ ʪʝʧʣʳʝ ʧʦʤʝʱʝʥʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʥʪʨʦʜʫʢʮʠʠ ʫʩʧʝʰʥʦ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʥʘʤʠ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʧʨʠ ʠʥʪʨʦʜʫʢʮʠʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʠ ʥʘ 

ʧʦʣʫʦʩʪʨʦʚʝ ʄʘʥʛʳʰʣʘʢ (ʂʘʟʘʭʩʪʘʥ), ʘ ʪʘʢʞʝ ʚ ʉʘʨʘʪʦʚʩʢʦʡ, ʃʠʧʝʮʢʦʡ ʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʈʦʩʩʠʷ). 
ɺʳʚʦʜʳ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʥʪʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʪʴ ʩ ʚʳʩʦ-

ʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʨʝʛʠʦʥʘ ʚʠʜʘ, ʚʳʷʚʠʪʴ ʣʠʤʠʪʠʨʫʶʱʠʝ ʝʛʦ ʠʥʪʨʦʜʫʢʮʠʶ ʬʘʢʪʦʨʳ 

ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʝʥʠʷ, ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʦ-
ʜʝʨʞʘʥʠʷ. ʄʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʦ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

 
Adoption of the ecological method of introduction will allow to shorten the research period and to provide qualitative 
selection of plants for creating stable plantations of various purposes and also to develop effective methods of their re-

production and maintenance in culture. 

The key words: methods, introduction, plantations, stability, technologies. 
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ʀ.ɺ. ʄʝʣʴʥʠʢʦʚ, ɽ.ɺ. ʄʝʣʴʥʠʢʦʚ, ɺ.ɹ. ʃʶʙʠʤʦʚ 
 
ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛ. ɹʨʷʥʩʢʘ. ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʦʤ ʠ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ  ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ  ʨʘʟʣʠʯʥʦʛʦ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʟʘʛʨʷʟʥʝʥʠʝ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʘʩʘʞʜʝʥʠʷ,  ʨʝʢʦʤʝʥʜʘʮʠʠ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʧʦʨʦʜʠʣʦ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠ-
ʚʘʪʴʩʷ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʠ ʫʨʙʘʥʠʟʘʮʠʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʠʩʪʦʱʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʭ ʠ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʦ ʚʝʜʝʪ ʢ   ʫʥʠʯʪʦʞʝʥʠʶ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʢ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʚʳʟʳʚʘʝʤʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʨʠʨʦʜʳ [2-8]. 

ʆ ʚʣʠʷʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʝʛʦ ʨʦ-
ʣʠ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ. ɼʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʘʪʤʦʩʬʝʨʳ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʨʦʤʳʰʣʝʥ-

ʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʝʨʥʠʩʪʦʛʦ ʛʘʟʘ, 
ʦʢʠʩʣʦʚ ʘʟʦʪʘ, ʩʘʞʠ. ɸʚʪʦʤʦʙʠʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʢʘʢ ʠʩʪʦʯʥʠʢʫ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝ ʫʜʝʣʷʣʦʩʴ ʜʦʣʞʥʦʛʦ 

ʚʥʠʤʘʥʠʷ, ʭʦʪʷ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʘʚʪʦʤʦʙʠʣʝʡ ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ 200 ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʩʨʝʜʥʝʤ ʦʜʠʥ 

ʘʚʪʦʤʦʙʠʣʴ ʟʘ ʛʦʜ ʚʳʙʨʘʩʳʚʘʝʪ ʦʢʦʣʦ 200 ʢʛ ʉʆʭ, 60 ʢʛ NxOx, 40 ʢʛ CxHx, 3 ʢʛ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʠ ʨʝʟʠ-
ʥʦʚʦʡ ʧʳʣʠ. ɸʚʪʦʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ, ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʷʶʱʠʡ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʧʦʯʚʫ, ʚʦʜʫ, ʨʘʩʪʝʥʠʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ 

ʧʨʦʜʫʢʮʠʶ, ʷʚʣʷʶʱʠʡʩʷ ʦʜʥʠʤ ʠʟ ʤʦʱʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʢʦʧʣʝʥʠʷ ʚ  ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʨʝʜʘʭ, ʨʘʩʪʠ-

ʪʝʣʴʥʦʤ ʠ ʞʠʚʦʪʥʦʤ ʤʠʨʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʟʘʛʨʷʟʥʷʝʪ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ ʚʳʙʨʦʩʘʤʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʦʚ, ʩʘʞʠ, ʘʵʨʦʟʦʣʝʡ. ʅʝʛʘʪʠʚʥʦ, ʥʘ  ʯʝʣʦʚʝʢʘ, ʩʢʘʟʳʚʘʝʪʩʷ ʰʫʤ, 

ʚʠʙʨʘʮʠʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʳʝ  ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ  ʪʨʘʥʩʧʦʨʪʘ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʧʦʛʣʦʱʝʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʢʠʩʣʦʨʦʜʘ. [8, 9,10-14].  
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ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʛ. ɹʨʷʥʩʢʝ. ɿʘʣʦʞʝʥʥʳʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, 

ʯʪʦʙʳ ʦʥʠ ʦʭʚʘʪʳʚʘʣʠ  ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ  ʧʦ ʩʪʝʧʝʥʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʨʝʩʩʠʥʛʘ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦ ʜʠʥʘʤʠʢʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʇʨʦʙʥʳʝ ʧʣʦʱʘʜ-
ʢʠ (ʇʇ) ʙʳʣʠ ʟʘʣʦʞʝʥʳ: ʇʇ ˉ ɯ ï ʫ ʦʙʣʘʩʪʥʦʛʦ ɻɸʀ -  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ - ʧʦ ʫʣ. ʉʦ-

ʚʝʪʩʢʦʡ;  ʇʇ ˉ II ï ʫ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʠʤ. ɻʨʦʟʜʦʚʘ -  ʚ ʉʦʚʝʪʩʢʦʤ ʨʘʡʦʥʝ - ʧʦ ʫʣ. ɻʦʨʴʢʦʛʦ; ʇʇ 

ˉ III  ï ʅʘʙʝʨʝʞʥʘʷ -  ʚ ʉʦʚʝʪʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʫʣ. ʂʘʣʠʥʠʥʘ; ʇʇ ˉ IV ï ʫ ɹʝʞʠʮʢʦʛʦ ʨʳʥʢʘ -  ʚ ɹʝ-
ʞʠʮʢʦʤ ʨʘʡʦʥʝ ʧʦ ʫʣ. 3 ï ʛʦ ʀʥʪʝʨʥʘʮʠʦʥʘʣʘ;  ʇʇ ˉ V ï ʫ ʰʢʦʣʳ ˉ11 -  ʚ ɹʝʞʠʮʢʦʤ ʨʘʡʦʥʝ ʧʦ ʫʣ. 

22 ï ʛʦ ʉʲʝʟʜʘ ʂʇʉʉ; ʇʇ ˉ Vɯ ï ʦʩʪ. ɼʚʦʨʝʮ - ʚ ʌʦʢʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʧʨʦʩʧʝʢʪ ʄʦʩʢʦʚʩʢʠʡ; ʇʇ ˉ 

Vɯɯ ï ɸʚʪʦʨʳʥʦʢ -  ʚ ʉʫʧʦʥʝʚʦ. ʈʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣ. 3 ʠ ʪʘʙʣ. 4.  
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʠʧ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʥʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙ-

ʱʝʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ.[1] ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʦʨʤʳ ʨʘʩʭʦʜʘ 

ʛʦʨʶʯʝʛʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ. ɿʥʘʯʝʥʠʝ  ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʳʙʨʦʩʳ ʚʨʝʜ-

ʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ.1 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʛʦʨʶʯʝʛʦ 
ɺʠʜ ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʂ) 

ʪʦʧʣʠʚʘ ʫʛʘʨʥʳʡ ʛʘʟ ʫʛʣʝʚʦʜʦʨʦʜʳ ʜʠʦʢʩʠʜ ʘʟʦʪʘ 

ʙʝʥʟʠʥ 0,6 0,1 0,04 

ʜʠʟʝʣʴʥʦʝ 0,1 0,03 0,04 

 

ʂʦʵʬʬʠʮʠʝʥʪ (ʂ) ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ ʢʦʣʠʯʝʩʪʚʫ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʫʛʘʨʥʦʛʦ ʛʘʟʘ, ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʠ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʣʠʪʨʘʭ ʧʨʠ ʩʛʦʨʘʥʠʠ ʚ ʜʚʠʛʘʪʝʣʝ ʪʦʧʣʠʚʘ (ʚ ʣʠʪʨʘʭ), ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʝʟʜʘ 

ʦʜʥʦʛʦ ʢʠʣʦʤʝʪʨʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʣʦʩʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʪʦʧ-
ʣʠʚʘ  ʠ  ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʠʚʰʠʭʩʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʩ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʦʪ ʚʩʝʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʥʘ ʢʘʞʜʦʡ 

ʠʟ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʛʦʨʦʜʘ ɹʨʷʥʩʢʘ.  
ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʦʙʝʛ ʘʚʪʦʤʦʙʠʣʷ ʚ ʧʨʝʜʝʣʘʭ ʚʠʜʠʤʦʩʪʠ ʚʜʦʣʴ  ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʩʦʩʪʘʚʣʷʝʪ 

1 ʢʤ. ʇʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʚ ʪʝʯʝʥʠʝ  ʯʘʩʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫ-

ʣʝ: L i = Ni l,  ʛʜʝ Ni ï ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʘʰʠʥ  ʢʘʞʜʦʛʦ ʪʠʧʘ ʟʘ ʦʜʠʥ ʯʘʩ; i ï ʪʠʧ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ; l ï ʜʣʠʥʘ 
ʫʯʘʩʪʢʘ, ʢʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ  (Qi, ʣʠʪʨʦʚ), ʩʞʠʛʘʝʤʦʛʦ ʜʚʠʛʘʪʝʣʷʤʠ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: Qi = LY i. ɼʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ  ʂ ʠʟ ʪʘʙʣ. 1,  ʦʧʨʝʜʝʣʷʝʪʩʷ  ʦʙʲʝʤ ʚʳ-

ʙʨʘʩʳʚʘʝʤʳʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʟʘ ʯʘʩ  ʚʩʝʤʠ  ʪʠʧʘʤʠ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʉʨʝʜʥʷʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʚ ʣʠʪʨʘʭ ʥʘ 100 ʢʤ ʠ ʝʛʦ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʚ 
ʣʠʪʨʘʭ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʦʜʠʥ ʢʤ  ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ.2 

ʊʘʙʣʠʮʘ 2 

ʅʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʝʛʦ ʫʜʝʣʴʥʳʡ 

ʨʘʩʭʦʜ  

ʊʠʧ ʘʚʪʦʤʘʰʠʥ ʅʦʨʤʘ ʥʘ 100 ʢʤ (ʣʠʪʨʦʚ) 
ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʣʠʪ-

ʨʦʚ ʥʘ 1 ʢʤ (Y) 

ʃʝʛʢʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ 12 0,12 

ɻʨʫʟʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ 31 0,31 

ɸʚʪʦʙʫʩ 43 0,43 

ɼʠʟʝʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ɿ2 0,32 

ʊʘʙʣʠʮʘ 3  

ʈʘʩʭʦʜ ʙʝʥʟʠʥʘ ʠ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ɹʨʷʥʩʢʘ (2010 - 2011ʛ.) 

ʊʠʧ ʘʚʪʦʤʦʙʠʣʝʡ ʂʦʣ-ʚʦ ʤʘʰʠʥ (ʯʘʩ/ʰʪ.) 
ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ 

(ʣʠʪʨʦʚ) (ʙʝʥʟʠʥ) 

ɺʳʙʨʦʩʳ (ʣ /ʯʘʩ) 

CO ʋɺ NO2 

ʇ.ʇ. ˉ 1 ï çʫ ʦʙʣ. ɻɸʀè - ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʫʣ. ʉʦʚʝʪʩʢʦʡ 
ʣʝʛʢʦʚʳʝ 1068 128,2 76,9 12,8 5,2 

ʛʨʫʟʦʚʳʝ 84 26,1 15,7 2,6 1 

ʘʚʪʦʙʫʩʳ 30 12,9 7,7 1,3 0,5 

ʀʊʆɻʆ: 1182 167,2 100,3 16,7 6,7 

ʇ.ʇ. ˉ 2 ï çʫ ɹʉ ʠʤ. ɻʨʦʟʜʦʚʘè - ʥʘʭʦʜʠʪʩʷ ʚ ʉʦʚʝʪʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʫʣ. ɻʦʨʴʢʦʛʦ 
ʣʝʛʢʦʚʳʝ 702 84,3 50,5 8,4 3,4 

ʛʨʫʟʦʚʳʝ 33 10,2 6,2 1 0,4 

ʘʚʪʦʙʫʩʳ - - - - - 
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ʀʊʆɻʆ: 735 94,5 56,7 9,4 3,8 

ʇ.ʇ. ˉ 3 ï  çʅʘʙʝʨʝʞʥʘʷè - ʥʘʭʦʜʠʪʩʷ ʚ ʉʦʚʝʪʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʫʣ. ʂʘʣʠʥʠʥʘ 
ʣʝʛʢʦʚʳʝ 1758 210,9 126,5 21,1 8,4 

ʛʨʫʟʦʚʳʝ 135 41,9 25 4,2 1,7 

ʘʚʪʦʙʫʩʳ 42 18,1 10,8 1,8 0,7 

ʀʊʆɻʆ: 1935 270,9 162,3 27,1 10,8 

ʇ.ʇ. ˉ 4 ï çʫ ɹʝʞʠʮʢʦʛʦ ʨʳʥʢʘè - ʥʘʭʦʜʠʪʩʷ ʚ ɹʝʞʠʮʢʦʤ ʨʘʡʦʥʝ ʧʦ ʫʣ. 3 ï ʛʦ ʀʥʪʝʨʥʘʮʠʦʥʘʣʘ 
ʣʝʛʢʦʚʳʝ 1188 142,6 85,5 14,3 5,7 

ʛʨʫʟʦʚʳʝ 144 44,6 26,7 4,5 1,8 

ʘʚʪʦʙʫʩʳ 60 25,8 15,5 2,6 1 

ʀʊʆɻʆ: 1392 213 127,7 21,4 8,5 

ʇ.ʇ. ˉ 5 ï çʫ ʰʢʦʣʳ ˉ11è - ʥʘʭʦʜʠʪʩʷ ʚ ɹʝʞʠʮʢʦʤ ʨʘʡʦʥʝ ʧʦ ʫʣ. 22 ï ʛʦ ʉʲʝʟʜʘ ʂʇʉʉ 
ʣʝʛʢʦʚʳʝ 1275 153 91,8 15,3 6,1 

ʛʨʫʟʦʚʳʝ 168 52,1 31,3 5,2 2,1 

ʘʚʪʦʙʫʩʳ 33 14,2 8,5 1,4 0,6 

ʀʊʆɻʆ: 1476 219,3 131,6 21,9 8,8 

ʇ.ʇ. ˉ 6 ï çʦʩʪ. ɼʚʦʨʝʮè - ʥʘʭʦʜʠʪʩʷ ʚ ʌʦʢʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʧʨʦʩʧʝʢʪ ʄʦʩʢʦʚʩʢʠʡ 
ʣʝʛʢʦʚʳʝ 1275 153 91,8 15,3 6,1 

ʛʨʫʟʦʚʳʝ 72 22,3 13,4 2,2 0,9 

ʘʚʪʦʙʫʩʳ 36 15,5 9,3 1,5 0,6 

ʀʊʆɻʆ: 1383 191 114,5 19 7,6 

ʇ.ʇ. ˉ 7 ï çɸʚʪʦʨʳʥʦʢè - ʥʘʭʦʜʠʪʩʷ ʚ ʉʫʧʦʥʝʚʦ 
ʣʝʛʢʦʚʳʝ 2394 281,3 168,8 28,1 11,2 

ʛʨʫʟʦʚʳʝ 228 71 42,6 7,1 2,8 

ʘʚʪʦʙʫʩʳ 87 37,5 22,5 3,7 1,5 

ʀʊʆɻʆ: 2709 389,8 133,9 38,9 15,5 

 

ʊʘʙʣʠʮʘ 4  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ,  ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʡʦʥʘʭ ʛ. ɹʨʷʥʩʢʘ (2010 - 2011ʛ.) 

ʈʘʡʦʥ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 
MÑm 

(ʰʪ./ ʯʘʩ) 
s2 s n t P N 

ʇ.ʇ. ˉ 1 ï çʫ ʦʙʣ. ɻɸʀè 1182Ñ22 7858,8 88,65 7,5 54 2 16 

ʇ.ʇ. ˉ 2 ï çʫ ɹʉ ʠʤ. ɻʨʦʟʜʦʚʘè 735Ñ15 3457,4 58,8 8 49 2 16 

ʇ.ʇ. ˉ 3 ï  çʅʘʙʝʨʝʞʥʘʷè 1935Ñ44 30345,6 174,2 9 44 2,3 16 

ʇ.ʇ. ˉ 4 ï çʫ ɹʝʞʠʮʢʦʛʦ ʨʳʥʢʘè 1392Ñ35 19376,6 139,2 10 40 2,5 16 

ʇ.ʇ. ˉ 5 ï çʫ ʰʢʦʣʳ ˉ11è 1476Ñ30 13947,6 118,1 8 49 2 16 

ʇ.ʇ. ˉ 6 ï çʦʩʪ. ɼʚʦʨʝʮè 1383Ñ35 19126,8 138,3 10 39,5 2,5 16 

ʇ.ʇ. ˉ 7 ï çɸʚʪʦʨʳʥʦʢè 2709Ñ47 35948,2 189,6 7 58 2 16 

 

ʇʦʣʫʯʝʥʥʳʝ ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʜʦʚʝʨʠʷ ʥʘ 95% ʜʦʚʝʨʠʪʝʣʴʥʦʤ 

ʫʨʦʚʥʝ. ʇʦʢʘʟʘʪʝʣʴ ʪʦʯʥʦʩʪʠ ʦʧʳʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 5%, ʘ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʚʳʰʝ 3. 

ʀʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʘʚʪʦʧʘʨʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʟʘʛʨʷʟʥʝʥʠʶ  ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʪʝʨʨʠʪʦ-

ʨʠʷ ʇ.ʇ. ˉ 3 ï çʅʘʙʝʨʝʞʥʘʷè ʠ ʇ.ʇ. ˉ 7 -çɸʚʪʦʨʳʥʦʢè, ʛʜʝ ʚ ʯʘʩ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚʳʙʨʘ-

ʩʳʚʘʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  162,3 ʠ  133,9 ʣʠʪʨʘ ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, 27,1 ʠ 38,9  ʣʠʪʨʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ,  10,8  
ʠ 15,5 ʣʠʪʨʘ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ. ʅʝʩʢʦʣʴʢʦ ʥʠʞʝ ʦʙʲʝʤ  ʚʳʙʨʦʩʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʨʘʡʦʥʝ ʇ.ʇ. ˉ 5 ï 

çʰʢʦʣʘ ˉ11è, ʢʦʪʦʨʘʷ  ʥʘʭʦʜʠʪʩʷ ʚ ɹʝʞʠʮʢʦʤ ʨʘʡʦʥʝ ʧʦ ʫʣ. 22 ï ʛʦ ʉʲʝʟʜʘ ʂʇʉʉ.  ʉʘʤʳʡ ʥʠʟʢʠʡ ʦʙʲ-

ʝʤ ʚʳʙʨʦʩʦʚ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʨʘʡʦʥʝ ʇ.ʇ. ʇ.ʇ. ˉ 2, ʛʜʝ ʚ ʯʘʩ  ʚʳʙʨʘʩʳʚʘʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

56,7 ʣʠʪʨʘ ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, 9,4 ʣʠʪʨʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 3,8 ʣʠʪʨʘ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ. ɺ ʨʘʡʦʥʘʭ ʛ. ɹʨʷʥʩʢʘ ʚ 
2010 - 2011 ʛʛ. ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ  ʦʪ  735Ñ15 (ʇ.ʇ.2) ʜʦ 

2709Ñ47 (ʇ.ʇ.7) ʘʚʪʦʤʘʰʠʥ ʚ ʯʘʩ. ʅʘ ʚʩʝʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʯʝʨʪʝ ɹʨʷʥʩʢʘ ʦʪʤʝʯʝʥ ʩ ʛʦʜʘʤʠ ʠʥʪʝʥ-

ʩʠʚʥʳʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ 
ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ:  

1 ʆʨʛʘʥʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠ-
ʪʦʨʠʷʭ ʛ. ɹʨʷʥʩʢʘ. 
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2  ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘʩʘʞʜʝʥʠʡ, ʯʪʦ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʟʜʦʨʦʚʣʝʥʠʷ ʩʨʝʜʳ ʚ ʛʦʨʦʜʘʭ ʠ ʧʦʩʝʣʢʘʭ.  

ɸʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ 

ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ  ʧʨʦʜʦʣʞʝʥʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝ-
ʥʠʷ, ʩ ʮʝʣʴʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʛʦʨʦʜʝ.  

 
Results of researches on studying of pollution of atmospheric air of of Bryansk are resulted. Motor transport also offers 

recommendations about neutralisation of negative influence of pollution from motor transport by creation of plantings 
of a various special-purpose designation. 
The key words: motor transport, pollution, stability, plantings, recommendations. 
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ɺʃʀʗʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʅɸ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʀ ʉʆʍʈɸʅʅʆʉʊʔ 

ɺʆɿɹʋɼʀʊɽʃʗ ʂʈʀʇʊʆʉʇʆʈʀɼʀʆɿɸ ʉɺʀʅɽʁ ɺʆ ɺʅɽʐʅɽʁ ʉʈɽɼɽ 

 
ʊ.ɹ. ʄʫʩʘʪʢʠʥʘ, ɺ.ɸ. ɺʘʩʠʣʴʝʚʘ  

 
ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʦʦʮʠʩʪ C. parvum ʫ ʩʚʠʥʝʡ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʦ-

ʣʠʯʝʩʪʚʫ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʚ 20 ʧʦʣʷʭ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ-
ʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʩʨʝʜʠ ʩʚʠʥʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʧʨʠ ʵʪʦʤ ʢʘʢʦʡ-ʣʠʙʦ 

ʩʝʟʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʚʳʜʝʣʝʥʠʠ ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʞʠʚʦʪʥʳʤʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺʩʝ ʦʪʤʝʯʝʥʥʳʝ ʨʘʟʣʠ-

ʯʠʷ ʟʘʨʘʞʝʥʥʦʩʪʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʫ ʩʚʠʥʝʡ ʩʚʷʟʘʥʳ ʩ ʫʩʣʦʚʠʷʤʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

ʀʤʝʥʥʦ ʚʟʨʦʩʣʳʝ ʞʠʚʦʪʥʳʝ ï ʥʦʩʠʪʝʣʠ ʦʦʮʠʩʪ ʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʜʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʠʥʴʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ 

 

ɺʚʝʜʝʥʠʝ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ. 
ɺ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʦʪʣʠʯʘʶʱʝʤʩʷ ʧʦ ʩʚʦʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʦʪ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʤʦʛ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʵʢʦʪʠʧ Cryptosporidi-

um parvum, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ. 
ʂʦʢʮʠʜʠʠ ʨʦʜʘ Cryptosporidium ʠʤʝʶʪ ʚʩʝʩʚʝʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʳ ʧʘʪʦʛʝʥʥʦʩʪʴ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ, ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʤʝʞ-

ʜʫ ʞʠʚʦʪʥʳʤʠ ʠ ʯʝʣʦʚʝʢʦʤ. 

ɺʘʞʥʦʡ ʯʝʨʪʦʡ ʧʘʪʦʛʝʥʝʟʘ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʟʦ- ʠ ʵʥʜʦʛʝʥʥʦʛʦ ʟʘ-
ʨʘʞʝʥʠʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʟʘʨʘʞʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʧʘʜʘʥʠʷ ʦʦʮʠʩʪ ʚ ʦʨʛʘʥʠʟʤ ʭʦʟʷʠʥʘ ʠʟ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʠʥʚʘʟʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʘʫʪʦʠʥʬʝʢʮʠʠ. 

ʊʘʢ ʢʘʢ, ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʦʜʥʦʛʦ ʭʦʟʷʠʥʘ, ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʯʝʣʦʚʝʢʘ 
ʧʦ ʩʭʝʤʝ, ʩʭʦʜʥʦʡ ʩ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʵʡʤʝʨʠʡ. ʆʥʠ ʧʨʦʭʦʜʷʪ ʪʨʠ ʬʘʟʳ ʨʘʟʚʠʪʠʷ: ʩʧʦʨʦʛʦʥʠʶ, ʤʝ-

ʨʦʛʦʥʠʶ, ʛʘʤʝʪʦʛʦʥʠʶ. ʎʠʢʣ ʟʘʚʝʨʰʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʩ ʬʝʢʘʣʠʷʤʠ ʦʦʮʠʩʪ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʜʝʡʩʪʚʠʶ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. 
ʆʯʘʛʦʚʦʩʪʴ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʮʠʨʢʫʣʷʮʠʝʡ ʪʦʣ-

ʩʪʦʩʪʝʥʥʳʭ ʦʦʮʠʩʪ ʚʦʟʙʫʜʠʪʝʣʷ ʧʦ ʮʝʧʠ: ʬʝʢʘʣʠʠ ï ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ï ʢʠʰʝʯʥʠʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʂʨʠʧʪʦʩʧʦʨʠʜʠʠ ʥʝ ʦʙʣʘʜʘʶʪ ʫʟʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʣʝʛʢʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʪʝʣʷʪ ʦʪ ʷʛʥʷʪ, ʧʦʨʦʩʷʪ, ʢʨʳʩ ʠ ʤʳʰʝʡ. 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʟʘʨʘʞʘʶʪʩʷ ʫʞʝ ʚ ʩʘʤʳʝ ʧʝʨʚʳʝ ʜʥʠ ʧʦ-

ʩʣʝ ʨʦʞʜʝʥʠʷ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʟʤʥʦʞʝʥʠʷ ʧʘ-

ʨʘʟʠʪʘ ʚ ʦʨʛʘʥʠʟʤʝ (3 ï 5 ʜʥʝʡ) ʠ ʩʨʦʢʦʚ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ (3 ï 
5-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ). 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʪʨʝ-

ʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʠ ʝʛʦ ʨʝʰʝʥʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʇʝʨʝʜ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʦʦʮʠʩʪ C. parvum, ʢʨʦʤʝ 

ʬʝʢʘʣʠʡ, ʤʦʯʠ ʞʠʚʦʪʥʳʭ, ʧʦʜʩʪʠʣʢʠ, ʘ ʪʘʢʞʝ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ ʩ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʪʝʣʘ ʞʠʚʦʪʥʳʭ. ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 292 ʧʨʦʙʳ ʬʝʢʘʣʠʡ, 134 ʤʘʟʢʘ ʩ ʧʷʪʘʯʢʦʚ ʧʦʨʦʩʷʪ, 134 ʧʨʦʙʳ 
ʤʦʯʠ ʠ 12 ʧʨʦʙ ʩʦʣʦʤʝʥʥʦʡ ʧʦʜʩʪʠʣʢʠ. ʌʠʢʩʘʮʠʶ ʤʘʟʢʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ʅʠʢʠʬʦʨʦʚʘ, ʘ ʦʢʨʘ-

ʰʠʚʘʥʠʝ ï ʧʦ ʎʠʣʴ-ʅʠʣʴʩʝʥʫ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʚ 
20 ʧʦʣʷʭ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 292 ʧʨʦʙ ʬʝʢʘʣʠʡ ʧʷʪʘʷ ʯʘʩʪʴ ʠʭ 

ʚʳʜʝʣʷʶʪ ʦʦʮʠʩʪʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1  

ʆʦʮʠʩʪʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʚ ʬʝʢʘʣʠʷʭ ʞʠʚʦʪʥʳʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ɺʦʟʨʘʩʪ ʞʠʚʦʪʥʳʭ 

ʇʦʨʦʩʷʪʘ 

ʀʩʩʣʝʜʦʚʘʥʦ ɿʘʨʘʞʝʥʦ 
ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, 

% 

1 ʩʫʪʢʠ 25 9 36,0 

2 ʩʫʪʢʠ 24 8 33,0 

4 ʩʫʪʢʠ 24 8 33,0 



140 ɺʝʩʪʥʠʢ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4(2012) 
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6 ʩʫʪʢʠ 23 15 65,2 

8 ʩʫʪʢʠ 23 21 91,3 

10 ʩʫʪʢʠ 22 17 77,2 

12 ʩʫʪʢʠ 21 11 52,3 

14 ʩʫʪʢʠ 20 13 65,0 

16 ʩʫʪʢʠ 20 10 50,0 

25 ʩʫʪʢʠ 20 8 40,0 

1 ʤʝʩʷʯʥʳʝ 19 7 36,8 

2 ʤʝʩʷʯʥʳʝ 18 6 33,3 

ʄʦʣʦʜʥʷʢ (ʦʪ 3 ʤʝʩ. ʜʦ 1 

ʛʦʜʘ) 
18 4 22,2 

ʉʪʘʨʰʝ 1 ʛʦʜʘ 15 3 20,0 

ɺʩʝʛʦ: 292 140 47,9 

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʫ ʧʦʨʦʩʷʪ ʜʦʩʪʠʛʘʣʘ ʚ ʩʨʝʜʥʝʤ 47,9%. ʆʦʮʠʩʪʳ ʦʙʥʘʨʫʞʠʚʘʣʠ ʫʞʝ ʥʘ 

1-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʫ 9 ʧʦʨʦʩʷʪ ʠʟ 25, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 36,0%. ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʫ ʩʚʠʥʝʡ 

ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 20,0% ʫ ʧʦʨʦʩʷʪ ʩʪʘʨʰʝ ʦʜʥʦʛʦ ʛʦʜʘ ʜʦ 91,3% ï ʫ 8-ʩʫʪʦʯʥʳʭ. 
ʆʦʮʠʩʪʳ ʙʳʣʠ ʥʘʡʜʝʥʳ ʪʘʢʞʝ ʚ ʤʘʟʢʘʭ ʩ ʧʷʪʘʯʢʦʚ 12-ʩʫʪʦʯʥʳʭ ʧʦʨʦʩʷʪ (ʫ 3 ʠʟ 15), 10-

ʩʫʪʦʯʥʳʭ (ʫ 1 ʠʟ 15), 8-ʩʫʪʦʯʥʳʭ (ʫ 2 ʠʟ 16) (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ 2  

ʆʦʮʠʩʪʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʚ ʤʘʟʢʘʭ ʩ ʧʷʪʘʯʢʦʚ ʞʠʚʦʪʥʳʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ɺʦʟʨʘʩʪ ʞʠʚʦʪʥʳʭ 
ʇʦʨʦʩʷʪʘ 

ʀʩʩʣʝʜʦʚʘʥʦ ɿʘʨʘʞʝʥʦ ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, % 

1 ʩʫʪʢʠ 20 - - 

2 ʩʫʪʢʠ 19 - - 

4 ʩʫʪʢʠ 18 - - 

6 ʩʫʪʢʠ 16 - - 

8 ʩʫʪʢʠ 16 2 12,5 

10 ʩʫʪʢʠ 15 1 6,7 

12 ʩʫʪʢʠ 15 3 20 

14 ʩʫʪʢʠ 15 - - 

ɺʩʝʛʦ: 134 6 4,47 

ʆʦʮʠʩʪʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʠ ʚ 2 ʧʨʦʙʘʭ ʤʦʯʠ ʦʪ 12-ʩʫʪʦʯʥʳʭ ʧʦʨʦʩʷʪ ʠ ʧʦ 1 ʧʨʦʙʝ ʫ 8 ï 10-

ʩʫʪʦʯʥʳʭ (ʪʘʙʣ.3). ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʳʣʘ ʥʝʚʳʩʦʢʦʡ ï 1ï2 ʦʦʮʠʩʪʳ ʚ 10ï20 ʧʦʣʷʭ 
ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 12 ʧʨʦʙ ʩʦʣʦʤʝʥʥʳʭ ʧʦʜʩʪʠʣʦʢ ʚ 6 ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʪ 3 ʜʦ 

10 ʦʦʮʠʩʪ ʚ ʧʦʣʝ ʟʨʝʥʠʷ. 

ʊʘʙʣʠʮʘ 3 

ʆʦʮʠʩʪʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʚ ʧʨʦʙʘʭ ʤʦʯʠ ʞʠʚʦʪʥʳʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ɺʦʟʨʘʩʪ ʞʠʚʦʪʥʳʭ 

ʇʨʦʙʳ ʤʦʯʠ 

ʀʩʩʣʝʜʦʚʘʥʦ ɿʘʨʘʞʝʥʦ 
ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, 

% 

1 ʩʫʪʢʠ  20 - - 

2 ʩʫʪʢʠ 19 - - 

4 ʩʫʪʢʠ 18 - - 

6 ʩʫʪʢʠ 16 - - 

8 ʩʫʪʢʠ 16 1 6,25 

10 ʩʫʪʢʠ 15 1 6,7 

12 ʩʫʪʢʠ 15 2 13,3 

14 ʩʫʪʢʠ 15 - - 

ɺʩʝʛʦ: 134 4 2,98 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʧʦ ʚʳʜʝʣʝʥʠʶ ʦʦʮʠʩʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʩʚʠʥʴʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝ-

ʥʠ ʛʦʜʘ, ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʦʨʦʩʷʪʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 30 ʜʥʝʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʵʢʩ-

ʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ. ʋ ʩʚʠʥʦʤʘʪʦʢ ʠ ʭʨʷʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʟʘʨʘʞʝʥ-
ʥʦʩʪʴ ʙʳʣʘ ʣʝʪʦʤ ï 50,0%. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʩʨʝʜʠ 

ʩʚʠʥʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʧʨʠ ʵʪʦʤ ʢʘʢʦʡ-ʣʠʙʦ ʩʝʟʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʚʳʜʝʣʝʥʠʠ ʦʦʮʠʩʪ ʢʨʠʧ-
ʪʦʩʧʦʨʠʜʠʡ ʞʠʚʦʪʥʳʤʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺʩʝ ʦʪʤʝʯʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʟʘʨʘʞʝʥʥʦʩʪʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ 

ʫ ʩʚʠʥʝʡ ʩʚʷʟʘʥʳ ʩ ʫʩʣʦʚʠʷʤʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʈʘʥʝʝ ʚʳʩʢʘʟʳʚʘʣʦʩʴ 

ʤʥʝʥʠʝ, ʯʪʦ ʩʚʠʥʦʤʘʪʢʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʢʨʠʧʪʦʩʧʦʨʠ-
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ʜʠʷʤʠ, ʪʘʢ ʢʘʢ ʢ ʟʨʝʣʦʤʫ ʚʦʟʨʘʩʪʫ ʫ ʥʠʭ ʧʨʝʢʨʘʱʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʦʦʮʠʩʪ. ʂʘʢ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʞʠ-

ʚʦʪʥʳʝ ʠ ʚʦ ʚʟʨʦʩʣʦʤ ʩʦʩʪʦʷʥʠʠ ʚʳʜʝʣʷʶʪ ʦʦʮʠʩʪʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ. ʀʤʝʥʥʦ ʚʟʨʦʩʣʳʝ ʞʠʚʦʪʥʳʝ ï 

ʥʦʩʠʪʝʣʠ ʦʦʮʠʩʪ ʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʜʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 
 

Studies have been conducted in the presence of oocysts C. parvum in pigs. The intensity of infestation is determined by the 

number of detected Cryptosporidium oocysts in 20 fields of view of the microscope. Studies have shown a significant 

spread of Cryptosporidium in pigs of all age groups; with a seasonal dependence of Cryptosporidium oocysts in the alloca-

tion of animals were observed. All of the marked differences in Cryptosporidium infection in pigs are associated with their 

conditions of detention and feed newborns. That adult animals - carriers of oocysts and are a source of infection for infants. 

The key words: pig, environmental conditions, cryptosporidium 
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ɽ.ɺ. ʅʦʟʜʨʘʯʸʚʘ 

 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʵʢʦʧʘʪʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʙʝʨʢʫʣʝʟ, ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʢʦʧʘʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ 

 

ʕʢʦʧʘʪʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʪʫʙʝʨʢʫ-

ʣʸʟʫ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʨʷʜʫ ʩʦʮʠʘʣʴʥʳʭ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ, ʤʝ-
ʜʠʮʠʥʩʢʠʭ ʧʨʠʯʠʥ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʫʯʸʪʝ ʢʣʠʤʘʪʦ ï ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʋʭʫʜʰʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʣʦ ʢ 

ʚʦʟʨʘʩʪʘʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʫʙʝʨʢʫʣʸʟʦʤ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʢ ʤʦʤʝʥʪʫ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ ʚʭʦʜʠʣʘ ʚ ʧʝʨʝʯʝʥʴ ʨʝʛʠʦʥʦʚ, ʛʜʝ ʪʫʙʝʨʢʫʣʝʟ 

ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʙʝʞʜʝʥ. ʅʦ ʧʦʩʣʝ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʚʳʰʝʣ ʧʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦ ʟʘʧʨʝʪʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʠʪʝʣʝʡ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʜʠ-

ʘʮʠʠ. ʕʪʦʪ ʧʨʠʢʘʟ ʜʝʡʩʪʚʦʚʘʣ ʦʢʦʣʦ ʜʝʩʷʪʠ ʣʝʪ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʪʫʙʝʨʢʫʣʝʟʘ, ʘ ʜʣʷ ʚʟʨʦʩ-
ʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʣʶʦʨʦʛʨʘʬʠʷ, ʜʝʩʷʪʴ ʣʝʪ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. ʉ 2001 ï 2002 ʛʦʜʦʚ, 

ʢʦʛʜʘ ʚʦʟʦʙʥʦʚʠʣʠ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʦ. ɺ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2004 ï 2006 ʛʦʜʘʭ ʚʩʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʙʳʣʠ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʚʳʰʝ ʦʙʱʝʨʦʩʩʠʡʩʢʠʭ. ɺ 2009 ʛʦʜʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1277 ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʘʢʪʠʚʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʘ, 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʫʙʝʨʢʫʣʝʟʦʤ ʥʘʩʝʣʝʥʠʷ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2009 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 98,3 ʥʘ 100 ʪʳʩ. ʥʘʩʝ-

ʣʝʥʠʷ; ʧʨʝʚʳʰʘʷ ʥʘ 8,4% ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ. ʀʤʝʝʪ ʤʝʩʪʦ ʚ 2009 ʛʦʜʫ ʩʥʠʞʝʥʠʝ ʚ 1,2 
ʨʘʟʘ ʧʦʢʘʟʘʪʝʣʷ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʪʫʙʝʨʢʫʣʝʟʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʜʣʷ ʦʮʝʥ-

ʢʠ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʥ ʩʦʩʪʘʚʣʷʣ 17,0 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʘʢʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʭʦʪʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʦʟʠʮʠʷʤ ʦʪʤʝʯʝʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ. 
ʆʭʚʘʪ ʥʘʩʝʣʝʥʠʷ  ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʚʩʝʤʠ ʤʝʪʦʜʘʤʠ ʚ 2009 ʛʦʜʫ ʩʦʩʪʘʚʣʷʝʪ 55,6 %, ʯʪʦ 

ʧʨʝʚʳʰʘʝʪ ʫʨʦʚʝʥʴ 2008 ʛʦʜʘ (52,6 %), ʦʩʪʘʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʥʝʜʦʩʪʘʪʦʯʥʳʤ. ɺʳʷʚʣʷʝʤʦʩʪʴ ʙʦʣʴʥʳʭ 

ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2009 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 48,7 %.  
ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʘʥʘʣʠʟʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʚ ʮʝʣʦʤ ʧʦ ʦʙʣʘʩʪʠ 

ʠ ʧʦ ʶʛʦ-ʟʘʧʘʜʥʳʤ ʨʘʡʦʥʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ɺ.ʉ. ʊʝʨʸʰʠʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚ ʨʘʜʠʦʘʢʪʠʚʥʦ-ʟʘʛʨʷʟʥʸʥʥʳʭ ʨʘʡʦʥʘʭ ʚ 1990-1994 ʠ 1995-1999 ʛʦʜʘʭ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫ-
ʙʝʨʢʫʣʸʟʦʤ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʙʳʣʠ ʥʠʞʝ ʩʨʝʜʥʝʦʙʣʘʩʪʥʳʭ ʚʝʣʠʯʠʥ, ʭʦʪʷ ʠʭ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʳʚʘʝʪ ʧʦ-
ʩʪʦʷʥʥʦʝ ʫʭʫʜʰʝʥʠʝ ʩʠʪʫʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʢʦʨʨʝ-
ʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʪʫʙʝʨʢʫʣʸʟʦʤ ʠ ʧʣʦʪʥʦʩʪʴʶ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 
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ʪʝʨʨʠʪʦʨʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʪʫʙʝʨʢʫʣʸʟʘ ʚ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʘʭ ʥʝ 
ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʘʜʠʘʮʠʦʥʥʳʤ ʬʦʥʦʤ ʚ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ-
ʤʝʥʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʥʦʟʦʛʝʦʛʨʘʬʠ-
ʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ. ʂʣʠʤʘʪʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 
ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʝʸ ʪʝʨʨʠʪʦʨʠʠ ʚ ʟʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝ-
ʩʦʚ, ʠ ʪʦʣʴʢʦ ʢʨʘʡʥʠʡ ʶʛʦ-ʚʦʩʪʦʢ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. ɺ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʳ ʣʘʥʜʰʘʬʪʳ ʧʦʣʝʩʠʡ, ʧʨʝʜʧʦʣʝʩʠʡ, ʦʧʦʣʠʡ ʠ ʧʨʝʜʦʧʦʣʠʡ, ʘ ʪʘʢʞʝ ʜʦʣʠʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 
ʠ ʵʨʦʟʠʦʥʥʦ-ʣʝʩʦʚʳʝ ʚʦʟʚʳʰʝʥʥʳʝ ʨʘʚʥʠʥʳ. ʊʘʢ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫ-
ʙʝʨʢʫʣʝʟʦʤ ʦʪʤʝʯʘʶʪʩʷ ʚ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ɼʝʩʥʘ, 
ʀʧʫʪʴ, ʉʫʜʦʩʪʴ (ʣʘʥʜʰʘʬʪ ʧʦʣʝʩʠʡ). ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫ-
ʙʝʨʢʫʣʝʟʦʤ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʡʦʥʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʣʘʥʜʰʘʬʪʘ ʦʧʦʣʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩʳ ʩʚʷʟʝʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ 
ʩ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʠ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʢʪʫʘʣʴʥʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ 
ʧʨʦʙʣʝʤʫ. ʋʯʠʪʳʚʘʷ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʧʨʦʙʣʝʤʳ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʯʝʨʥʦʙʳʣʴʩʢʦʡ ʘʚʘʨʠʠ ʠ 
ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʪʘʩʪʨʦʬʳ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʯʝʨʝʟ ʤʥʦʛʠʝ ʛʦʜʳ ʧʦʩʣʝ ʦʩʥʦʚʥʦ-
ʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʅʦ ʪʦʣʴʢʦ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʠʯʠʥʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʧʦʧʫʣʷʮʠʦʥ-
ʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
 
This article provides an overview of major trends in the epidemiology of tuberculosis in the Bryansk region, depending 
on eʩopatogen impact of environmental factors. 
The keywords: Tuberculosis, environmental factors, ecopatogen action, Bryansk region 
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ʅʦʟʜʨʘʯʸʚʘ ɽ.ɺ. ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨ-
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ʉʀʅɽʈɻʀʏɽʉʂʆɽ ɺʃʀʗʅʀɽ ʈɸɿʃʀʏʅʓʍ ʌɸʂʊʆʈʆɺ ʅɸ ɿɸɹʆʃɽɺɸɽʄʆʉʊʔ  
ʊʋɹɽʈʂʋʃɽɿʆʄ ʃɽɻʂʀʍ ɺ ɹʈʗʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ɽ.ɺ. ʅʦʟʜʨʘʯʸʚʘ 

 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʤʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ 
ʪʫʙʝʨʢʫʣʸʟʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʙʝʨʢʫʣʝʟ ʣʝʛʢʠʭ, ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ 
 

ɺʚʝʜʝʥʠʝ 
ɼʠʘʣʝʢʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʧʦʜʭʦʜ ʢ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʴʶ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʦʣʞʝʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴ-
ʩʪʚʦ ʚ ʩʫʱʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ (ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ) ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʩʪʨʘʥʝʥʠʠ ʠʟ ʞʠʟʥʠ ʦʙʱʝ-
ʩʪʚʘ ʫʩʣʦʚʠʡ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʙʦʣʝʟʥʝʡ (ʩʦʮʠ-
ʘʣʴʥʳʡ ʘʩʧʝʢʪ). ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʩʦʙʫʶ ʪʨʝʚʦʛʫ ʤʝʜʠʢʦʚ ʠ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚʳʟʳ-
ʚʘʝʪ ʚʦʟʨʘʩʪʘʶʱʘʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʫʙʝʨʢʫʣʸʟ. ʇʨʠ ʵʪʦʤ ʦʯʝʚʠʜʥʳʤ ʬʘʢʪʦʨʦʤ 
ʚʦʟʚʨʘʪʘ ʠʥʬʝʢʮʠʡ  ʩʯʠʪʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘ-
ʪʘʤ, ʨʦʩʪ ʙʝʜʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ 
ʙʠʦʩʬʝʨʳ ʚʨʝʜʥʦ ʚʣʠʷʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʙʦʣʴʥʦʛʦ ʪʫʙʝʨʢʫʣʸʟʦʤ, ʦʙʦʩʪʨʷʶʪ ʦʩʣʦʞʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ 
ʪʫʙʝʨʢʫʣʸʟʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʝʡ, ʦʩʣʘʙʣʷʶʪ ʨʝʧʘʨʘʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʞʠʚʣʝʥʠʷ. 

ʈʘʟʥʠʮʘ ʚ ʫʨʦʚʥʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʨʝʩʧʫʙʣʠʢʘʭ, ʢʨʘʷʭ, ʦʙʣʘʩʪʷʭ, ʨʘʡʦʥʘʭ 
ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʢʘʢ ʥʝʜʦʩʪʘʪʢʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 
ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʸʟʥʦʡ ʧʦʤʦʱʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʠ ʫʩʣʦʚʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠ-
ʨʦʚʘʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ, ʬʦʨʤʠʨʫʶʱʠʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝ-
ʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʠʥʝʨʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ʉʪʘʥʜʘʨʪʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʥʦʩʪʴʶ ʥʝ ʦʪʨʘʞʘʶʪ ʠʩʪʠʥʥʫʶ ʨʘʩʧʨʦʩʪʨʘ-

ʥʸʥʥʦʩʪʴ ʪʫʙʝʨʢʫʣʸʟʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʭ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʚʝʩʴʤʘ ʰʠʨʦʢʠ. ɼʣʷ ʚʳ-
ʷʩʥʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
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ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʳ ʧʨʦʩʯʠʪʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʠʤʠ. ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʩʚʷʟʴ ʧʨʦ-
ʩʣʝʞʠʚʘʝʪʩʷ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʟʘ ʧʝʨʠʦʜ 1991-2006 ʛʦʜʳ ʩʤʝʨʪʥʦʩʪʴʶ ʦʪ ʪʫʙʝʨʢʫʣʸʟʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥ-
ʥʦʩʪʴʶ ʪʫʙʝʨʢʫʣʸʟʘ ʚ 2006 ʛʦʜʫ (r = +0,933). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ 
ʨʘʡʦʥʘʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʠʟʤʝʥʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʘʷ ʧʨʷʤʘʷ ʩʚʷʟʴ 
ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʪʫʙʝʨʢʫʣʸʟʦʤ ʠ ʩʤʝʨʪʥʦʩʪʴʶ ʦʪ ʥʝʛʦ ʚ 2006 ʛʦʜʫ (r = 
+0,783). ɺʳʩʦʢʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʙʦʣʴʥʳʭ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʸ-
ʟʦʤ ʚ 1991 ʛʦʜʫ ʠ ʧʨʠʨʦʩʪʦʤ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʟʘ ʧʝʨʠʦʜ 1991-2006 ʛʦʜʦʚ (r = ī0,890). 

ʉʨʝʜʥʷʷ ʧʨʷʤʘʷ ʩʚʷʟʴ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʞʜʫ ʧʨʠʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʴʥʳʭ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫ-
ʣʸʟʦʤ ʟʘ ʧʝʨʠʦʜ 1991-2006 ʛʦʜʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʧʨʠʨʦʩʪʦʤ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʦʤ 
ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ (r = +0,468), ʘ ʪʘʢʞʝ ʩʤʝʨʪʥʦʩʪʴʶ ʦʪ ʪʫʙʝʨʢʫʣʸʟʘ ʚ 2006 ʛʦʜʫ (r = +0,572), ʩ ʜʨʫʛʦʡ 
ʩʪʦʨʦʥʳ. ʉʨʝʜʥʷʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʙʦʣʴʥʳʭ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʸʟʦʤ ʚ 
1991 ʛʦʜʫ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʧʨʠʨʦʩʪʦʤ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʦʤ ʟʘ ʧʝʨʠʦʜ 1991-2006 
ʛʦʜʳ (r = ī0,595) ʠ ʧʨʠʨʦʩʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʘ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ (r = ī0,513). 

ʄʘʣʘʷ ʧʨʷʤʘʷ ʩʚʷʟʴ ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʩʣʝʜʫʶʱʠʤʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʧʨʠ-
ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʴʥʳʭ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʸʟʦʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʪʫʙʝʨʢʫʣʸʟʘ ʚ 2006 ʛʦʜʫ (r = 
+0,265); ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʸʟʦʤ ʚ 1991 ʛʦʜʫ ʠ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚʥʝ-
ʣʸʛʦʯʥʳʤ ʪʫʙʝʨʢʫʣʸʟʦʤ ʚ 1996-1999 ʛʦʜʘʭ (r = +0,273); ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʪʫʙʝʨʢʫʣʸʟʘ ʠ ʩʤʝʨʪʥʦʩʪʴ 
ʦʪ ʥʝʛʦ ʚ 2006 ʛʦʜʫ (r = +0,396); ʧʨʠʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʴʥʳʭ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʸʟʦʤ ʟʘ ʧʝʨʠʦʜ 1991-
2006 ʛʦʜʳ ʠ ʩʨʝʜʥʷʷ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʪʫʙʝʨʢʫʣʸʟʘ ʟʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ (r = +0,287); ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʟʘʙʦʣʝʚʘ-
ʝʤʦʩʪʴ ʚʥʝʣʸʛʦʯʥʳʤ ʪʫʙʝʨʢʫʣʸʟʦʤ ʚ 1991-1995 ʛʦʜʘʭ ʠ ʧʨʠʨʦʩʪ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʪʫʙʝʨʢʫʣʸʟʘ ʟʘ ʧʝʨʠʦʜ 
1996-2006 ʛʦʜʳ (r = +0,245); ʧʨʠʨʦʩʪ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʥʝʣʸʛʦʯʥʳʤ ʪʫʙʝʨʢʫʣʸʟʦʤ ʟʘ ʧʝ-
ʨʠʦʜ 1991-1999 ʛʦʜʳ ʠ ʧʨʠʨʦʩʪ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʪʫʙʝʨʢʫʣʸʟʘ ʟʘ ʧʝʨʠʦʜ 1996-2006 ʛʦʜʳ (r = +0,321). 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʫʙʝʨʢʫʣʸʟʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʞʠʣʠʱ-
ʥʳʝ ʫʩʣʦʚʠʷ. ʇʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡ-
ʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʫʝʪ: ʦʪ 27,43 ʤ

2
 ʜʦ 18,63 ʤ

2
 ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ (ʚ ʩʨʝʜʥʝʤ ʟʘ 

ʧʝʨʠʦʜ 2001-2006 ʛʦʜʦʚ). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʨʦʣʴ ʞʠʣʠʱʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫ-
ʘʮʠʠ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ, ʤʳ ʨʘʩʩʯʠʪʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷ-
ʤʠ ʠ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʴʶ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. ʊʘʢ, ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʞʠʣʠʱʘ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ, ʠʤʝʝʪ ʤʘʣʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʧʨʠ-
ʨʦʩʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʘ (r = ī0,201) ʠ ʧʨʠʨʦʩʪʦʤ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʪʫʙʝʨʢʫʣʸʟʘ (r = ī0,400), 
ʪʦ ʝʩʪʴ ʯʝʤ ʙʦʣʝʝ ʩʪʝʩʥʸʥʥʳʝ ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ ʫ ʣʶʜʝʡ, ʪʝʤ ʚʳʰʝ ʵʪʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ. ʂʨʦʤʝ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ, ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʫʩʣʦʚʠ-
ʷʭ ʢʨʫʧʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʦʨʦʜʘ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʩʣʫʯʘʡʥʦʡ çʫʣʠʯʥʦʡè ʠʥʬʝʢʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ 
ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʦʩʥʦʚʥʦʤ ʩʝʤʝʡʥʳʡ ʢʦʥʪʘʢʪ. ɺ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʵʪʦʪ ʧʦʢʘʟʘ-
ʪʝʣʴ ʪʦʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʫʝʪ: ʦʪ 7,5 ʜʦ 2331,9 ʯʝʣ./ʢʤ

2
. ʄʳ ʨʘʩʩʯʠʪʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ ʩ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ 
ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʘʣʘʷ ʧʨʷʤʘʷ ʩʚʷʟʴ ʦʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʤʝʞʜʫ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʠʨʦʩʪʦʤ 
ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʪʫʙʝʨʢʫʣʸʟʘ ʟʘ ʧʝʨʠʦʜ 1996-2006 ʛʦʜʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʥʘʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʪʫʙʝʨʢʫʣʸʟʘ ʚ ʨʘʟ-
ʣʠʯʥʳʭ  ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʫʨʦʚʥʷ ʤʘ-
ʪʝʨʠʘʣʴʥʦʡ ʠ ʩʘʥʠʪʘʨʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʪ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʠʨʦʜ-
ʥʳʭ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʪʦʣʴʢʦ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʳ, ʬʦʨʤʠ-
ʨʫʶʱʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
 
The paper presents the results of correlation analysis of the various epidemiological indicators of tuberculosis in the 
territory of the Bryansk region. 
The keywords: pulmonary tuberculosis, a synergistic effect, Bryansk region 
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ʅʦʟʜʨʘʯʸʚʘ ɽ.ɺ. ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨ-
ʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ 
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LEMNA  GIBBA  L. ɺ ɹʈʗʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʅ.ʅ. ʇʘʥʘʩʝʥʢʦ, ʖ.ʅ. ʈʦʤʘʥʦʚʘ 
 

ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ Lemna gibba L. ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ, Lemna gibba L., ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. 

ʈʘʙʦʪʘ ʯʘʩʪʠʯʥʦ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʌʌʀ ˉ 11-04-90353-ʈɹʋ_ʘ. 

 
Lemna gibba L. ï ʛʝʤʠʢʦʩʤʦʧʦʣʠʪʥʳʡ ʚʠʜ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʦʙʠʪʘʝʤʳʭ ʢʦʥʪʠ-

ʥʝʥʪʘʭ, ʚ ʩʣʘʙʦʧʨʦʪʦʯʥʳʭ ʠ ʩʪʦʷʯʠʭ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʘʭ. ɺ ʉʪʘʨʦʤ ʉʚʝʪʝ ʨʷʩʢʘ ʛʦʨʙʘʪʘʷ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʘ ʚ ɽʚʨʦʧʝ (ʧʨʦʥʠʢʘʝʪ ʥʘ ʩʝʚʝʨ ʜʦ 60Á ʩ.ʰ.), ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɸʬʛʘʥʠʩʪʘʥʘ, 
ʇʘʢʠʩʪʘʥʘ, ʀʥʜʠʠ ʠ ʶʛʦ-ʟʘʧʘʜʘ ɸʨʘʚʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʘ ʪʘʢʞʝ ʚ ɺʦʩʪʦʯʥʦʡ ʠ ʖʞʥʦʡ ɸʬʨʠʢʝ 
[1]. ɺ ʉʨʝʜʥʝʡ ʧʦʣʦʩʝ ʝʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʩʯʠʪʘʣʘʩʴ ʨʝʜʢʠʤ ʚʠʜʦʤ, ʭʘʨʘʢ-
ʪʝʨʥʳʤ ʣʠʰʴ ʜʣʷ ʝʝ ʶʞʥʦʡ ʯʘʩʪʠ [2, 3]; ʦʪʤʝʯʝʥʘ ʚ 19 ʦʙʣʘʩʪʷʭ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ ʩʦ ʩʪʘʪʫʩʦʤ çʨʝʜʢʦè 
[4]. ɸ. ɺ. ʑʝʨʙʘʢʦʚ [5] ʦʪʥʦʩʠʪ ʨʷʩʢʫ ʛʦʨʙʘʪʫʶ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʚʠʜʘʤ, ʫʚʝʣʠʯʠʚʘʶʱʠʤ ʦʙʣʘʩʪʴ 
ʩʚʦʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʴ.  

ɺ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ Lemna gibba ʙʳʣʘ ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥʘ ʃ. ʅ. ɸʥʠʱʝʥʢʦ ʚ ʠʶʣʝ 2007 ʛ. ʚ 
ʩʪʘʨʠʮʝ ʨʝʢʠ ʉʫʜʦʩʪʴ ʫ ʛ. ʇʦʛʘʨʘ (ʇʦʛʘʨʩʢʠʡ ʨ-ʥ), ʚ 2008 ʙʳʣʠ ʩʜʝʣʘʥʳ ʨʷʜ ʥʘʭʦʜʦʢ ʚ ʜʦʩʪʘʪʦʯʥʦ 
ʠʟʫʯʝʥʥʳʭ ʠ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʭ ʬʣʦʨʠʩʪʘʤʠ ʠ ʛʝʦʙʦʪʘʥʠʢʘʤʠ ʨʝʛʠʦʥʘ ʤʝʩʪʘʭ: ʛ. ɹʨʷʥʩʢ, ʦʢʨ. ʜ. ʋʩʦ-
ʚʴʝ (ɺʳʛʦʥʠʯʩʢʠʡ ʨ-ʥ); ʛ. ʊʨʫʙʯʝʚʩʢ, ʛ. ʉʝʚʩʢ [6]. ɺʩʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʨʷʩʢʠ ʛʦʨʙʘʪʦʡ ʜʦʩʪʘʪʦʯʥʦ 
ʥʝʦʞʠʜʘʥʥʳ, ʪ.ʢ. ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʛʦʜʳ ʚ ʵʪʠʭ ʪʦʯʢʘʭ Lemna gibba ʥʝ ʦʪʤʝʯʘʣʘʩʴ. ɺʝʨʦʷʪʥʦ, ʵʪʦʪ 
ʚʠʜ ʙʳʣ ʫʧʫʱʝʥ ʠʟ ʧʦʣʷ ʟʨʝʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʪʘʢ ʢʘʢ ʤʘʩʩʦʚʦʝ ʨʘʟ-
ʚʠʪʠʝ Lemna gibba ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʝʞʝʛʦʜʥʦ ʠ ʟʘʚʠʩʠʪ ʦʪ ʯʝʨʝʜʦʚʘʥʠʷ ʪʝʧʣʳʭ ʣʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 
ʩʝʚʝʨʥʦʤ ʧʨʝʜʝʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʷʩʢʘ ʛʦʨʙʘʪʘʷ ʦʙʨʘʟʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʣʦʩʢʠʝ ʣʠʩʪʝʮʳ, ʢʦ-
ʪʦʨʳʝ ʤʦʞʥʦ ʣʝʛʢʦ ʧʨʠʥʷʪʴ ʟʘ L. minor L. [1]. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙ-
ʣʘʩʪʠ ʚ 2010-2011 ʛʛ. ʨʷʩʢʘ ʛʦʨʙʘʪʘʷ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʘʭ: ɻʦʨʜʝʝʚʩʢʠʡ ʨ-ʥ: ʨ. ʀʧʫʪʴ, 
ʦʢʨ. ʜ. ʉʤʷʣʴʯ; ɼʷʪʴʢʦʚʩʢʠʡ ʨ-ʥ: ʦʟʝʨʘ ʚ ʧ. ɹʳʪʦʰʴ, ʀʚʦʪ, ʉʪʘʨʴ; ʂʨʘʩʥʦʛʦʨʩʢʠʡ ʨ-ʥ: ʨ. ɹʝʩʝʜʴ, ʦʢʨ. ʜ. 
ʄʘʢʘʨʠʯʠ; ʂʣʠʥʮʦʚʩʢʠʡ ʨ-ʥ: ʨ. ɹʝʩʝʜʴ, ʦʢʨ. ʜ. ɸʥʪʦʥʦʚʢʘ; ʨ. ʀʧʫʪʴ, ʦʢʨ. ʜ. ɸʥʜʨʝʝʚʢʘ ʇʝʯʝʚʘʷ, ʜ. ʋʱʝʨ-
ʧʴʝ, ʜ. ʗʛʦʜʥʦʝ; ʅʦʚʦʟʳʙʢʦʚʩʢʠʡ ʨ-ʥ: ʨ. ʀʧʫʪʴ, ʦʢʨ. ʜ. ʅʦʚ. ɹʦʙʦʚʠʯʠ, ʜ. ʉʪʘʨ. ɹʦʙʦʚʠʯʠ, ʜ. ʅʦʚʦʝ ʄʝʩʪʦ; 
ʈʦʛʥʝʜʠʥʩʢʠʡ ʨ-ʥ: ʨʫʩʣʦ ʠ ʩʪʘʨʠʮʳ ʨ. ɼʝʩʥʘ ʚ ʦʢʨ. ʜ. ʑʠʧʘʥʴ ʠ ʜ. ʉʥʦʧʦʪ; ʉʫʟʝʤʩʢʠʡ ʨ-ʥ: ʨʫʩʣʦ ʠ ʩʪʘʨʠ-
ʮʘ ʨ. ʅʝʨʫʩʩʘ ʫ ʢʦʨʜʦʥʘ çʉʪʘʨʦʝ ʗʤʥʦʝè ʟʘʧʦʚʝʜʥʠʢ çɹʨʷʥʩʢʠʡ ʣʝʩè; ʂʣʝʪʥʷʥʩʢʠʡ ʨ-ʥ: ʨ. ʀʧʫʪʴ ʦʢʨ ʜ. 
ʂʘʤʥʝʚ ʠ ʜ. ʋʟʨʦʚʴʝ; ʄʛʣʠʥʩʢʠʡ ʨ-ʥ: ʨ. ʀʧʫʪʴ, ʦʢʨ. ʜ. ʃʫʛʦʚʢʘ ʠ ʜ. ɺʦʜʦʩʣʘʚʢʘ; ʉʫʨʘʞʩʢʠʡ ʨ-ʥ.: ʨ. ʀʧʫʪʴ, 
ʦʢʨ. ʜ. ɼʝʛʪʷʨʝʚʢʘ, ʜ. ʉʪʘʨ. ɼʨʦʢʦʚ; ʋʥʝʯʩʢʠʡ ʨ-ʥ: ʧʨʫʜ ʥʘ ʨ. ʋʥʝʯʘ, ʜ. ʐʫʣʘʢʦʚʢʘ. 

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʨʷʩʢʠ ʛʦʨʙʘʪʦʡ: ʥʝʛʣʫʙʦʢʠʝ ʫʯʘʩʪʢʠ ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ 
ʣʠʥʠʠ ʩʦ ʩʣʘʙʳʤ ʪʝʯʝʥʠʝʤ, ʟʘʚʦʜʠ ʠ ʩʪʘʨʠʮʳ ʨʝʢ, ʩʧʦʢʦʡʥʳʝ ʫʯʘʩʪʢʠ ʚ ʨʫʩʣʝ ʨʝʢʠ ʫ ʟʘʚʘʣʦʚ.  

ɽʜʠʥʠʯʥʳʝ ʣʠʩʪʝʮʳ Lemna gibba ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʘʩʩʦʮʠʘʮʠʡ Eq-
uisetetum fluviatilis Steffen 1931, Potamo natantis-Nymphaeetum candidae Hejny in Dykyjva et Kvet 1978, 
Potamonetum lucentis Huek 1931, Potameto-Nupharetum lutea Muller et Goprs 1960, Stratiotetum aloidis 
Miljan 1933, Lemno-Hydrocharietum  morsus-ranae Oberd. 1957. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘ ʨʷʩʢʘ ʛʦʨʙʘʪʘʷ 
ʜʣʷ ʩʦʦʙʱʝʩʪʚ ʘʩʩʦʮʠʘʮʠʡ Lemnetum minoris Soo 1927 ʠ Lemno-Spirodeletum polyrrhizae W. Koch 1954.  

ʀʟʨʝʜʢʘ Lemna gibba ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʜʦʤʠʥʘʥʪʘ (ʪʘʙʣ.). ʕʪʠ ʩʦʦʙʱʝʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʘʩʩ. 
Lemnetum gibbae Mijawaki et J.Tx. 1960. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʚʠʜ ʘʩʩʦʮʠʘʮʠʠ ï Lemna gibba. ʆʙʱʝʝ ʧʨʦ-
ʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʨʘʩʪʝʥʠʡ ʚ ʩʦʦʙʱʝʩʪʚʝ ʦʪ 80 ʜʦ 100 %. ʉʦʦʙʱʝʩʪʚʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʘʪʦʥʘʤ ʠ ʤʝʣ-
ʢʦʚʦʜʴʷʤ ʚʜʦʣʴ ʨʫʩʣʘ ʨʝʢ ɼʝʩʥʘ, ʀʧʫʪʴ, ʅʝʨʫʩʩʘ. ɻʣʫʙʠʥʘ ʚʦʜʳ ï 30-50 ʩʤ. ɻʨʫʥʪ ʯʘʩʪʦ ʩ ʥʘʠʣʢʦʤ. 
ʉʦʦʙʱʝʩʪʚʘ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Lemna gibba ʯʝʪʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʦʦʙʱʝʩʪʚ ʘʩʩ. Lemnetum minoris ʠ 
Lemno-Spirodeletum polyrrhizae, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʙʦʣʝʝ ʷʨʢʠʤ ʟʝʣʝʥʦ-
ʚʘʪʦ-ʙʘʛʨʷʥʳʤ ʘʩʧʝʢʪʦʤ. ʉʦʦʙʱʝʩʪʚʘ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝ ʢʘʞʜʳʡ ʛʦʜ.  

ʊʘʙʣʠʮʘ 
ɸʩʩʦʮʠʘʮʠʷ Lemnetum gibbae Mijawaki  et J.Tx. 1960 

ʅʦʤʝʨ ʦʧʠʩʘʥʠʷ 1 2 3 4 5 6 7 

ʂʧ 

ʆʇʇ,% 100 100 100 100 100 80 100 

ʏʠʩʣʦ ʚʠʜʦʚ 8 6 4 7 4 6 7 

ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ, ʤ
2
 1 1 1 1 1 1 1 

ʇʣʦʱʘʜʴ ʩʦʦʙʱʝʩʪʚʘ, ʤ2 5 10 20 4 4 5 8 

ɻʣʫʙʠʥʘ, ʤ 0,3 0,4 0,3 0,4 0,5 0,5 0,8 

ʍʘʨʘʢʪʝʨ ʛʨʫʥʪʘ ʠʣ ʠʣ ʧʩ-ʠʣ ʧʩ-ʠʣ ʧʩ ʧʩ ʠʣ 
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ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʘʩʩʦʮʠʘʮʠʠ Lemnetum gibbae 

Lemna gibba 4 3 5 3 4 3 3 V 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʩʦʶʟʘ Lemnion minoris, ʧʦʨʷʜʢʘ Lemnetalia minoris 

Lemna minor 1 1 + + 2 2 1 V 

Spirodela polyrrhiza 2 2 + 3 + + 2 V 

Lemna trisulca 1 +     + III  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʚʠʜ ʧʦʨʷʜʢʘ Hydrocharietalia 

Hydrocharis morsus-ranae + +  1 +  + IV 

Ceratophyllum demersum    +   1 II  

ʇʨʦʯʠʝ ʚʠʜʳ 

Nuphar lutea r     r r III  

Sagittaria sagittifolia r r    2  III  

Potamogeton natans   2 1    II  

Alisma plantago-aqatica r       I 

Agrostis stolonifera    +    I 

Potamogeton lucens      +  I 

ʇʨʠʤʝʯʘʥʠʷ: ʆʇʇ ï ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ; ʂʧ ï ʢʣʘʩʩ ʧʦʩʪʦʷʥʩʪʚʘ; ʠʣ ï ʠʣʠʩʪʳʡ, ʧʩ 
ï ʧʝʩʯʘʥʳʡ, ʧʩ-ʠʣ ï ʧʝʩʯʘʥʦ-ʠʣʠʩʪʳʡ. 

ʇʫʥʢʪʳ ʦʧʠʩʘʥʠʷ. 1. ʛ. ʊʨʫʙʯʝʚʩʢ (ʊʨʫʙʯʝʚʩʢʠʡ ʨʘʡʦʥ), ʨʫʩʣʦ ʨ. ɼʝʩʥʘ, 04.09.2008. 2. ʜ. ʆʩʪʨʘʷ 
ʃʫʢʘ (ʊʨʫʙʯʝʚʩʢʠʡ ʨʘʡʦʥ), ʨʫʩʣʦ ʨ. ɼʝʩʥʘ, 10.09.2008. 3. ɼ. ʑʠʧʘʥʴ (ʈʦʛʥʝʜʠʥʩʢʠʡ ʨ-ʥ), ʟʘʪʦʥ ʨ. ɼʝʩʥʘ, 
25.07.2010. 4. ɼ. ʑʠʧʘʥʴ (ʈʦʛʥʝʜʠʥʩʢʠʡ ʨ-ʥ), ʟʘʪʦʥ ʨ. ɼʝʩʥʘ, 26.07.2010. 5. ʜ. ɼʝʛʪʷʨʝʚʢʘ, ʤʠʢʨʦʟʘʚʦʜʴ 
ʫ ʧʝʩʯʘʥʦʛʦ ʧʣʷʞʘ, ʨ. ʀʧʫʪʴ, 05.08.2010. 6. ʜ. ɸʥʜʨʝʝʚʢʘ ʇʝʯʝʚʘʷ (ʂʣʠʥʮʦʚʩʢʠʡ ʨ-ʥ), ʨʫʩʣʦ ʨ. ʀʧʫʪʴ, 
10.08.10. 7. ɿʘʧʦʚʝʜʥʠʢ çɹʨʷʥʩʢʠʡ ʣʝʩè, ʢʦʨʜʦʥ çʉʪʘʨʦʝ ʗʤʥʦʝè, ʟʘʪʦʥ ʨ. ʅʝʨʫʩʩʘ, 18.09.2011.  

ɺʳʚʦʜʳ 
Lemna gibba L. ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʚʠʜ, ʨʝʛʫʣʷʨʥʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʚʦʜʦʝʤʘʭ ʦʙʣʘʩʪʠ. ʅʘʠʙʦʣʝʝ ʯʘ-

ʩʪʦ ʨʷʩʢʘ ʛʦʨʙʘʪʘʷ ʦʙʨʘʟʫʝʪ ʣʘʪʢʠ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʘʩʩ. Lemnetum minoris ʠ Lemno-Spirodeletum polyrrhizae. 
ʉʦʦʙʱʝʩʪʚʘ ʘʩʩ. Lemnetum gibbae ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʘʪʦʥʘʤ ʠ ʤʝʣʢʦʚʦʜʴʷʤ ʨʝʢ. 
 
Data on distribution and phytocoenotic characterization Lemna gibba in the Bryansk region are resulted. 
The key words: Bryansk region, Lemna gibba, locations, plants communities 
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ʊʆʃɽʈɸʅʊʅʆʉʊʔ QUERCUS ROBUR L. ʀ Q. RUBRA L. ʂ ɺʓʉʆʂʀʄ ʀ ʅʀɿʂʀʄ  

ʊɽʄʇɽʈɸʊʋʈɸʄ ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ʀ ɼɽʌʀʎʀʊʋ ɺʃɸɻʀ 
 

ɺ.ʖ. ʇʝʪʨʘʢ, ɺ.ɹ. ʃʶʙʠʤʦʚ, ʀ.ɺ. ʄʝʣʴʥʠʢʦʚ  
 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ Q. robur L. ʠ Q. rubra L. ʢ ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ. ʆʧʨʝʜʝʣʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʚʚʝʜʝʥʠʷ 

ʚ ʢʫʣʴʪʫʨʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳ Q. robur L. ʠ ʫʩʧʝʰʥʦ ʧʨʦʰʝʜʰʝʛʦ ʠʩʧʳʪʘʥʠʷ Q. rubra L., ʘ ʪʘʢʞʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʤʦʙʠʣʠʟʘʮʠʠ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʦʚʳʭ ʚʠʜʦʚ ʠ ʬʦʨʤ: Q. borealisf. 

maxima (Marsh.)Ashe., Q. crispula Blume, Q. dentate f. robur, Q. imbricaria Michx., Q. hartwissiana Stev. ʠ ʜʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʠʥʪʨʦʜʫʢʮʠʷ, ʘʜʘʧʪʘʮʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʨʝʢʦʤʝʥʜʘʮʠʠ, ʨʦʜ, ʜʫʙ 

mailto:panasenkobot@yandex.ru
mailto:julia.logvinova@mail.ru
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ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʛʦ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʧʦʩʣʝ ʩʧʘʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2000 ʛʦʜʳ) ʠ ʠʭ ʨʘʟʚʠʪʠʝ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʫʨʙʘʥʠ-

ʟʘʮʠʝʡ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʘʚʪʦʧʘʨʢʘ, ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʦʢ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʵʢʦ-

ʩʠʩʪʝʤʳ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-
ʜʳ ʷʚʣʷʝʪʩʷ ʦʟʝʣʝʥʝʥʠʝ ʛʦʨʦʜʦʚ, ʩʝʣ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʦʟʝʣʝʥʠʪʝʣʴʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʦʣʴʰʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ, 

ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ. ɺ ʯʠʩʣʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʷʚʣʷ-
ʪʁʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Quercus L., ʯʪʦ ʠ ʦʧʨʝʜʝʣʠʣʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʦʚ ʨʦʜʘ Quercus L. ʢ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦ-

ʩʪʠ ʚʚʝʜʝʥʠʷ ʚʠʜʦʚ ʠ ʬʦʨʤ ʠʟ ʵʪʦʛʦ ʨʦʜʘ ʚ ʢʫʣʴʪʫʨʫ.  
ʈʦʜ ʜʫʙ (Quercus L.) ʠʟ ʩʝʤʝʡʩʪʚʘ ʙʫʢʦʚʳʝ (Fagaceae Dum.), ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʥʘʩʯʠʪʳ-

ʚʘʝʪ ʦʪ 450 ʜʦ 600 ʚʠʜʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʫʤʝʨʝʥʥʦʤ ʠ ʪʨʦʧʠʯʝʩʢʦʤ ʧʦʷʩʝ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. 

ʅʘʠʙʦʣʴʰʝʝ ʚʠʜʦʚʦʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ Quercus L. ʚʦ ʬʣʦʨʝ ʉʝʚʝʨʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ, ʚ 

ɺʦʩʪʦʯʥʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. ʇʦ ʜʘʥʥʳʤ ɸ.ɸ. ʂʘʯʘʣʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 
ʛʦʩʫʜʘʨʩʪʚ, ʚ ʧʨʠʨʦʜʝ, ʧʨʦʠʟʨʘʩʪʘʝʪ 19 ʚʠʜʦʚ ʠʟ ʨʦʜʘ Quercus L., ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʦ ʠ ʚʚʝʜʝʥʦ ʚ ʢʫʣʴ-

ʪʫʨʫ 43 ʚʠʜʘ (ʂʘʯʘʣʦʚ, 1970). ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Quercus L. ʜʝʨʝʚʴʷ, ʨʝʞʝ ʢʫʩʪʘʨʥʠʢʠ ʩ ʦʯʝʨʝʜʥʳʤʠ 

ʟʫʙʯʘʪʳʤʠ ʠʣʠ ʣʦʧʘʩʪʥʳʤʠ ʣʠʩʪʴʷʤʠ. ʎʚʝʪʢʠ ʚ ʩʝʨʝʞʢʘʭ, ʧʝʩʪʠʯʥʳʝ ʤʘʣʦʟʘʤʝʪʥʳ. ʇʣʦʜʳ ï ʞʝʣʫʜʠ 
ʚ ʯʘʰʝʦʙʨʘʟʥʳʭ ʧʣʶʩʢʘʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʪʝʨʷʶʱʠʝ ʚʩʭʦʞʝʩʪʴ. ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʜʫʙ ʨʘʩʪʝʪ ʤʝʜ-

ʣʝʥʥʦ. ʈʘʟʚʠʚʘʝʪ ʤʦʱʥʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ. ɺʝʪʨʦʫʩʪʦʡʯʠʚ. ɼʘʝʪ ʦʙʠʣʴʥʫʶ ʧʦʨʦʩʣʴ ʦʪ ʧʥʷ. ʈʘʟ-

ʤʥʦʞʘʝʪʩʷ ʧʦʩʝʚʦʤ ʞʝʣʫʜʝʡ. ɺʳʩʦʢʘʷ ʩʦʣʝ-, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʧʨʠ ʝʛʦ ʠʥʪʨʦ-
ʜʫʢʮʠʠ ʟʘ ʧʨʝʜʝʣʳ ʘʨʝʘʣʘ (ʐʘʭʦʚ, 1956; ʄʠʛʫʥʦʚʘ, 1978). ʉʝʛʦʜʥʷ ʯʘʩʪʦ ʧʦʜʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, 

ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʜʫʙʨʘʚ ʚ ʈʦʩʩʠʠ ʫʭʫʜʰʘʝʪʩʷ. ʇʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ ʜʫʙʦʚʳʭ ʣʝʩʦʚ ʦʜʥʠʤʠ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʷʤʠ ʩʯʠʪʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʜʨʫʛʠʤʠ - ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʧʨʝʩʩʠʥʛ. ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦ-

ʚʝʜʝʥʥʳʭ ʚ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʠ ʥʘ ʶʛʝ (ʧʦʣʫʦʩʪʨʦʚʝ ʄʘʥʛʳʰʣʘʢ), ʚ ʂʠʨʛʠʟʠʠ ʠ ʈʦʩʩʠʠ (ʉʘʨʘʪʦʚ-
ʩʢʘʷ, ʃʠʧʝʮʢʘʷ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʠ) ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʜʫʙʦʚʳʭ ʣʝʩʦʚ ʷʚʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ (ʃʶʙʠʤʦʚ, ɿʠʥʦʚʴʝʚ, 2002).  

ʉʝʤʝʥʥʦʡ ʜʫʙ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʨʦʩʣʝʚʦʛʦ ʜʫʙʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦ-
ʩʪʴʶ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ. ɺʦʟʨʘʩʪ, ʚʩʪʫʧʣʝʥʠʷ ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ, ʥʘʧʨʠʤʝʨ, ʫ Q. robur L. 20-30 ʣʝʪ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʦʙʠʣʴʥʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʦʪ 

4 ʜʦ 8 ʣʝʪ. ʎʚʝʪʝʪ Q. robur L. ʚ ʘʧʨʝʣʝ ï ʤʘʝ, ʩʦʟʨʝʚʘʥʠʝ ʞʝʣʫʜʝʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʝʥʪʷʙʨʝ ï ʦʢʪʷʙʨʝ. ɾʝʣʫ-

ʜʠ ʠʤʝʶʪ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʫʶ ʙʣʝʩʪʷʱʫʶ ʦʢʨʘʩʢʫ. ʉʙʦʨ ʞʝʣʫʜʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʢʪʷʙʨʝ ʩ ʟʝʤʣʠ, ʚ ʥʝ-
ʩʢʦʣʴʢʦ ʧʨʠʝʤʦʚ (ʯʝʨʝʟ 3-5 ʜʥʝʡ). ɼʫʙ, ʚʦʟʦʙʥʦʚʣʷʷʩʴ ʚʝʛʝʪʘʪʠʚʥʦ, ʚʳʥʫʞʜʝʥʥʦ ʩʦʭʨʘʥʷʝʪ ʠʟʥʘʯʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʵʢʦʩʠʩʪʝʤʳ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷʩʴ ʛʝʥʝ-

ʨʘʪʠʚʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʝʝ ʩʦʩʪʦʷʥʠʶ. ʇʦʨʦʩʣʝʚʦʡ ʧʫʪʴ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʜʫʙʘ ʚʝʜʝʪ ʢ ʥʝʠʟ-
ʙʝʞʥʦʤʫ ʩʥʠʞʝʥʠʶ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ (ɸʨʝʬʴʝʚ, ʄʘʣʶʢʦʚʘ, 2005; ʍʘʨʯʝʥʢʦ, ʂʫʣʘʛʠʥʘ, 2005). ɺʠʟʫʘʣʴ-

ʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʝʤʝʥʥʳʤ ʚʦʟʦʙʥʦʚʣʝʥʠʝʤ ʜʫʙʘ ʚ ʫʩʣʦʚʠʷʭ ʆʆʇʊ - ʈʦʱʘ çʉʦʣʦʚʴʠè (ʛ. ɹʨʷʥʩʢ) ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʜ ʤʘʪʝʨʠʥʩʢʠʤʠ ʦʩʦʙʷʤʠ ʩʦʭʨʘʥʷʝʪʩʷ 
ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʝ ʧʦʪʦʤʩʪʚʦ ʜʫʙʘ. ʄʦʣʦʜʳʝ ʜʫʙʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʚʳʩʦʪʫ ʦʪ 0,15 ʜʦ 2,45 

ʤ. ʇʨʠʯʝʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦʪʦʤʩʪʚʦ ʩʦʭʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩʚʝʨʭʫ. 

ʊʘʤ, ʛʜʝ ʚʩʭʦʜʳ ʟʘʪʝʥʝʥʳ, ʠʭ ʨʦʩʪ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʤʝʜʣʝʥ, ʦʩʦʙʠ ʫʛʥʝʪʝʥʳ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʦʛʠʙʘʶʪ. 

ʋʞʝ ʩʝʛʦʜʥʷ ʠʟ ʘʥʘʣʠʟʘ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʳʪʘ ʣʝʩʦʚʦʜʦʚ ï ʧʨʘʢʪʠʢʦʚ, ʷʩʥʦ, ʯʪʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 
ʩʝʤʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ Q. robur L. ʥʝʦʙʭʦʜʠʤʘ ʘʢʪʠʚʠʟʘʮʠʷ ʩʦʜʝʡʩʪʚʠʷ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʛʝʥʝʨʘʪʠʚʥʦʤʫ 

ʚʦʟʦʙʥʦʚʣʝʥʠʶ. ʆʜʥʘʢʦ ʧʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ, ʢʘʢ ʥʘ ʩʦʜʝʡʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ 
ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩʚʝʨʭʫ, ʥʦ ʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʧʦʜʩʝʚʝ ʞʝʣʫʜʝʡ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʥʝʫʨʦʞʘʡʥʳʝ ʛʦʜʳ, ʠʩʢʣʶʯʝʥʠʝ ʩʣʫʯʘʝʚ ʩʝʥʦʢʦʰʝʥʠʷ ʚ ʤʝʩʪʘʭ ʧʦʷʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙ-

ʥʦʚʣʝʥʠʷ ʜʫʙʘ ʠ ʩʥʠʞʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʂʨʦʤʝ ʩʦʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ, 
ʙʝʟʫʩʣʦʚʥʦ, ʥʝʦʙʭʦʜʠʤʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʣʝʩʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ Q. robur L. ʇʨʠʯʝʤ, ʩʦʟʜʘʥʠʝ 

ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʘ ʧʦʩʝʚʦʤ ʞʝʣʫʜʝʡ, ʯʪʦ ʩʚʷʟʘʥʦ 

ʪʘʢʞʝ ʩ ʨʝʰʝʥʠʝʤ ʨʷʜʘ ʧʨʦʙʣʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʞʝʣʫʜʝʡ. ɺʳ-

ʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʧʝʨ-
ʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʩʘʞʜʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʮʝʣʝʚʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʫʙʦʚʳʭ ʣʝʩʦʚ, ʥʘʧʨʠʤʝʨ, ʇʨʠʭʦʧʝʨʴʷ, ʦʜʥʦʛʦ ʠʟ ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʦ ʚ ʨʘʙʦʪʝ ɸ.ʀ. ɿʦʣʦʪʫʭʠʥʘ ʠ ɸ.ɸ. ʆʚʯʘʨʝʥʢʦ (ɿʦʣʦʪʫʭʠʥ, ʆʚʯʘʨʝʥʢʦ, 2007). 
ʇʦʜʙʦʨ ʠʩʭʦʜʥʦʛʦ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʠ ʤʘʪʝʨʠʘʣʘ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʩʧʝʢʪʨʘ ʚʠʜʘ, ʝʛʦ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ 

ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ. ʅʝʦʙʭʦʜʠʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʣʳ ʚʦʟʜʝʡʩʪʚʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʡ-
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ʦʥʝ ʠʥʪʨʦʜʫʢʮʠʠ ʩ ʨʘʡʦʥʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʠʪʘʥʠʷ ʚʠʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʣʠʤʠʪʠʨʫʶʱʠʝ ʠʥ-

ʪʨʦʜʫʢʮʠʶ ʬʘʢʪʦʨʳ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʥʝʡʪʨʘ-

ʣʠʟʘʮʠʶ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʠʥʪʨʦʜʫʮʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠʭ 

ʩʦʜʝʨʞʘʥʠʷ. ɼʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʘʪʤʦʩʬʝʨʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʦʡ, 
ʥʘʧʨʷʞʝʥʥʳʤ ʚʝʪʨʦʚʳʤ ʨʝʞʠʤʦʤ, ʟʘʩʦʣʝʥʥʦʩʪʴʶ ʧʦʯʚ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʱʝʝʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʘʚʪʦʨʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʟʳʚʘʝʪ ʫ ʤʥʦʛʠʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʥʘʨʫʰʝʥʠʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, 

ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʛʠʙʝʣʠ. ʅʠʟʢʠʝ ʟʠʤʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʧʨʝʜʝʣʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʚʘʣʝʥʪʥʦʩʪʠ ʚʠʜʘ, ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʠʥʪʨʦʜʫʮʝʥʪʦʚ. 

ʃʝʪʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʣʠʩʪʴʝʚ Q. robur L. ʠ Q. rubra L. ʩʦʩʪʘʚʣʷʝʪ + 50
0
 ʉ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ ʟʘʢʣʶʯʝʥʠʝ: ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʪʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʣʠʩʪʴʝʚ 
ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʂ. ɸ. ɸʭʤʘʪʦʚʳʤ ʠ ɺ. ʇ. ʊʘʨʘʙʨʠʥʳʤ; ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ +36
0
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ʉ, ʯʪʦ ʥʠ-

ʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʠ Q.robur L. ʠ Q. rubra L. ʅʘʨʫʰʝʥʠʝ ʚʦʜʦʦʙʤʝʥʘ ʫ ʤʥʦʛʠʭ ʠʥʪʨʦʜʫʮʝʥ-

ʪʦʚ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʣʝʪʥʠʝ ʧʝʨʠʦʜʳ ʚ ʥʘʩʘʞʜʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ, ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
ʯʘʩʪʠʯʥʳʤ ʠʣʠ ʧʦʣʥʳʤ ʣʝʪʥʠʤ ʣʠʩʪʦʧʘʜʦʤ, ʯʪʦ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ ʦʩʦʙʝʡ Q. robur L. ʠ Q. rubra 

L., ʦʙʣʘʜʘʶʱʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʴʶ ʢ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠ-

ʤʫ. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʦʜʥʦʣʝʪʥʠʭ ʠ ʜʚʫʭʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ Q. robur L. ʠ Q. rubra L. ʚ ʧʝʨʠʦʜ 
ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʜʦʩʪʠʛʘʶʱʠʭ ʚ ɹʨʷʥʩʢʝ ʚ ʠʶʣʝ - ʘʚʛʫʩʪʝ 2010 ʛ. 
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ʉ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʤʦʣʦʜʳʝ ʨʘʩʪʝʥʠʷ ʧʨʦʜʦʣʞʘʣʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ, ʜʦʩʪʠʛʘʶʱʠʭ 
ʙʦʣʝʝ ʚʣʘʞʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʜʟʝʤʥʫʶ ʯʘʩʪʴ ʚʣʘʛʦʡ. 

ɽʩʣʠ ʘʤʧʣʠʪʫʜʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʟʝʤʣʝ, ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 12
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0
ʉ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʘʜʘʧʪʘʮʠʷ ʨʘʩʪʝʥʠʡ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʘʙʩʦʣʶʪʥʦʤʫ ʤʠʥʠʤʫʤʫ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʚʠʜʘ. ʊʘʢ ʢʘʢ ʟʘʱʠʪʠʪʴ ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʦʪ ʥʠʟʢʠʭ ʟʠʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, 
ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʦʪʪʝʧʝʣʝʡ, ʟʠʤʥʝʛʦ ʠʩʩʫʰʝʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʇʦʜʙʦʨ ʚʠʜʦʚ ʩʣʝʜʫʝʪ 

ʧʨʦʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘʙʩʦʣʶʪʥʦʛʦ 

ʤʠʥʠʤʫʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʡʦʥʝ ʠʥʪʨʦʜʫʢʮʠʠ ʩ ʨʘʡʦʥʦʤ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʠʪʘʥʠʷ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ Q. 

robur L. ʠ Q. rubra L. ʧʦʢʘʟʘʣʠ ʥʘ ʠʭ ʚʳʩʦʢʫʶ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʉʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ 
ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ʠʥʪʨʦʜʫʢʮʠʠ (- 44

0
C), ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʠ ʵʪʠʭ ʚʠʜʦʚ ʠ ʧʦ ʩʝʤʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʧʨʠʥʷ-

ʪʦʡ ʚ ɻɹʉ ɸʅ ʈʦʩʩʠʠ, ʵʪʠ ʚʠʜʳ ʦʪʥʝʩʝʥʳ ʢ I ʙʘʣʣʫ - ʨʘʩʪʝʥʠʷ ʥʝ ʦʙʤʝʨʟʘʶʪ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ: ʩʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪ-

ʥʦʩʪʠ Q. robur L.ʠ Q. rubra L., ʘ ʪʘʢʞʝ ʚʠʜʦʚ ʠ ʬʦʨʤ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥ-

ʥʳʭ ʜʣʷ ʠʭ ʠʥʪʨʦʜʫʢʮʠʠ. ʇʨʠ ʠʥʪʨʦʜʫʢʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Quercus L. ʥʝʦʙʭʦʜʠʤʦ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʤʦʙʠʣʠʟʘʮʠʠ ʚ ʨʘʡʦʥ ʠʥʪʨʦʜʫʢʮʠʠ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦ 
ʩʪʝʧʝʥʠ ʘʜʘʧʪʘʮʠʠ ʢ ʤʠʥʠʤʘʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʥʘʩʘʞʜʝʥʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʚʠʜʳ 

ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʫʶʪ ʩʚʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʆʩʦʙʠ ʚʠʜʦʚ, ʚ ʧʨʦ-
ʮʝʩʩʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʝʨʷʶʪ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ. ʀʭ ʚʳʩʦʪʘ, ʜʠʘʤʝʪʨ, ʬʦʨʤʘ ʩʪʚʦʣʘ ʠ ʢʨʦʥʳ ʥʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʤʦʨʬʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʠʜʘ. ɺ ʧʝʨʠʦʜʳ ʚʳʩʦʢʠʭ ʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʩʫʭʦ-

ʩʪʠ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚ, ʫ ʮʝʣʦʛʦ ʨʷʜʘ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʘʜʝʥʠʝ ʪʫʨʛʦʨʘ ʚ ʣʠʩʪʴʷʭ. ʉ ʚʦʟʨʘʩʪʦʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʩʚʦʡʩʪʚʝʥʥʘʷ ʚʠʜʫ ʠʩʢʨʠʚʣʝʥʥʦʩʪʴ ʩʪʚʦʣʘ, ʩʦʢʨʘʱʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʦʩʪʘ ʧʦʙʝ-
ʛʦʚ, ʫʤʝʥʴʰʘʝʪʩʷ ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘʩʘʞʜʝ-

ʥʠʡ. ʆʩʦʙʠ ʪʝʭ ʞʝ ʚʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʦʙʝʩʧʝʯʝʥʥʳʭ ʚʣʘʛʦʡ ʫʩʣʦʚʠʷʭ, ʦʙʣʘʜʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ ʠ ʜʦʣʛʦʣʝʪʠʝʤ. ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʦʟʝʣʝʥʝʥʠʠ ʦʩʦʙʠ Q.robur L., ʦʙʣʘʜʘʶʱʠʝ 
ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦ-

ʜʠʤʘ ʚʣʘʞʥʦʩʪʴ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʯʚʳ ʥʝ ʥʠʞʝ 75 % ʦʪ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʧʦʯʚʳ.  
ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Quercus L., ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʦʣʝ-, ʟʘʩʫʭʦ-, ʟʠʤʦ- ʠ 

ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʤʦʛʫʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʣʝʩʦʢʫʣʴʪʫʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʠ ʩʦ-

ʟʜʘʥʠʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʝʩʦʚ, ʜʝʥʜʨʘʨʠʝʚ, ʙʦʪʘʥʠʯʝʩʢʠʭ ʵʢʩʧʦʟʠʮʠʡ, ʩʘʜʦʚ ʠ ʧʘʨʢʦʚ, ʧʨʠʦʚʨʘʞʥʳʭ 

ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ, ʚ ʧʦʣʝʟʘʱʠʪʥʦʤ ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ.  
ʂ ʪʘʢʠʤ ʚʠʜʘʤ ʦʪʥʦʩʷʪʩʷ: Quercus robur L. - ʜ. ʯʝʨʝʰʯʘʪʳʡ (ɸʨʝʘʣ: ɽʚʨʦʧʘ, ʉʝʚ. ʂʘʚʢʘʟ; ʚ 
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ʢʫʣʴʪʫʨʝ: ʈʦʩʩʠʷ, ʉʨ. ɸʟʠʷ ʠ ʂʘʟʘʭʩʪʘʥ, Q. robur f. fastigata (Lam.). - ʜ. ʯʝʨʝʰʯʘʪʳʡ ʬ. ʧʠʨʘʤʠʜʘʣʴʥʘʷ 

- ʚ ʢʫʣʴʪʫʨʝ: ɹʝʣʦʨʫʩʩʠʷ, ʋʢʨʘʠʥʘ ʠ ʂʘʚʢʘʟ, Q. rubra L. - ʜ. ʢʨʘʩʥʳʡ (ɸʨʝʘʣ: ʚʦʩʪʦʢ ʉʝʚ. ɸʤʝʨʠʢʠ; ʚ 

ʢʫʣʴʪʫʨʝ: ʝʜʠʥʠʯʥʦ - ʄʦʩʢʚʘ, ʇʝʪʝʨʙʫʨʛ, ʃʠʧʝʮʢ, ʉʘʨʘʪʦʚ, ɹʨʷʥʩʢ; ʋʢʨʘʠʥʘ, ʉʝʚ. ʂʘʚʢʘʟ), Q. borealis 

f. maxima (Marsh.)Ashe. (Q. rubra L. var. Ambigua Fern.) - ʜ. ʩʝʚʝʨʥʳʡ ʬ. ʢʨʫʧʥʘʷ (ɸʨʝʘʣ: ɺʦʩʪʦʢ ʉʝʚ. 
ɸʤʝʨʠʢʠ ï ʦʪ ʅʦʚʦʡ ʐʦʪʣʘʥʜʠʠ ʜʦ ʇʝʥʩʠʣʴʚʘʥʠʠ ʠ ʥʘ ʟʘʧʘʜ ʜʦ ʄʠʥʥʝʩʦʪʳ ʠ ɸʡʦʚʳ - ʚʠʜ ʙʣʠʟʢʠʡ ʢ 

Q. rubra L. ʠ ʥʝʢʦʪʦʨʳʤʠ ʙʦʪʘʥʠʢʘʤʠ ʵʪʦʪ ʚʠʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʝʚʝʨʥʘʷ ʬʦʨʤʘ ʜ. ʢʨʘʩʥʦʛʦ. Q. 

borealis f. maxima (Marsh.) Ashe. ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʤʦʨʦʟʦʩʪʦʡʢʠʤ, ʯʝʤ ʜ. ʢʨʘʩʥʳʡ.  
ʊʘʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʢʘʢ: Q. crispula Blume.- ʜ. ʢʫʨʯʘʚʳʡ (ɸʨʝʘʣ: ɼ. ɺ., ʖʞʥʳʡ ʉʘʭʘʣʠʥ, ʂʫ-

ʨʠʣʴʩʢʠʝ ʦ-ʚʘ, ʗʧʦʥʠʷ, ʂʦʨʝʷ ʠ ʂʠʪʘʡ; ʚ ʢʫʣʴʪʫʨʝ: ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ), Q. dentate f. robur - ʜ. ʟʫʙʯʘʪʳʡ 

(ɸʨʝʘʣ: ɼ. ɺ., ʗʧʦʥʠʷ, ʂʦʨʝʡʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʂʠʪʘʡ; ʚ ʢʫʣʴʪʫʨʝ: ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ), Q. imbricaria 
Michx. - ʜ. ʯʝʨʝʧʠʪʯʘʪʳʡ (ɸʨʝʘʣ: ʉʝʚ. ɸʤʝʨʠʢʘ; ʚ ʢʫʣʴʪʫʨʝ: ʋʢʨʘʠʥʘ, ʶʛ ʈʦʩʩʠʠ ʠ ʂʠʨʛʠʟʠʷ), Q. hart-

wissiana Stev. - ʜ. ɻʘʨʪʚʠʩʘ (ɸʨʝʘʣ: ɿʘʧʘʜʥʦʝ ɿʘʢʘʚʢʘʟʴʝ, ʉʝʚ. ʂʘʚʢʘʟ, ʊʫʨʮʠʷ; ʚ ʢʫʣʴʪʫʨʝ: ʉʨ. ɸʟʠʷ ʠ 

ʂʘʟʘʭʩʪʘʥ) ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʨʝʜʤʝʪ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ 

ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʉʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ (ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ) ʚ 

ʫʩʣʦʚʠʷʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʠ Q. robur L.ʠ Q. rubra 

L., ʘ ʪʘʢʞʝ ʚʠʜʦʚ ʠ ʬʦʨʤ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 
ʜʣʷ ʠʭ ʠʥʪʨʦʜʫʢʮʠʠ ʚ ɹʨʷʥʩʢʫʶ ʦʙʣʘʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʠʥʪʨʦ-

ʜʫʢʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Quercus L. ʚ ɹʨʷʥʩʢʫʶ ʦʙʣʘʩʪʴ, ʩ ʮʝʣʴʶ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 
ʚʠʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʤ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʥʘʩʘʞʜʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

 
Results of researches on tolerance are resulted Quercus robur L. and Q. rubra L. to high and low temperatures of atmospheric air and 

deficiency of a moisture. Perspectivity of wider introduction in culture of the representative of natural flora is defined Q. robur L. 
And successfully last test Q. rubra L. And expediency of obilization for test in the conditions of Bryansk area of new kinds: Q. bore-

alis f. maxima (Marsh.) Ashe., Q. crispula Blume., Q. dentate f. Robur, Q. imbricaria Michx., Q. hartwissiana Stev. 

The key words: tolerance, introduction, adaptation, stability, decorative effect, recommendations, a sort, Quercus L. 
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ʆʙ ʘʚʪʦʨʘʭ: 

ʃʶʙʠʤʦʚ ɺ.ɹ. ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ; 

ʄʝʣʴʥʠʢʦʚ ʀ.ɺ. ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ; 

ʇʝʪʨʘʢ ɺ.ʖ. ï ʘʩʧʠʨʘʥʪ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ 

ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ. 

 

ʋɼʂ 581.5:574.4 

ʉʆʆɹʑɽʉʊɺɸ ɹʈʀʆʌʀʊʆɺ ʀ ʉʀʅɸʅʊʈʆʇʅʆʁ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ 

ɺ ʌʀʊʆʈɽʄɽɼʀɸʎʀʀ ʇʆʏɺ ɿɸɻʈʗɿʅɽʅʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

 

ʖ.ɻ. ʇʦʮʝʧʘʡ, ʃ.ʅ. ɸʥʠʱʝʥʢʦ, ʃ.ʄ. ʐʤʘʪʦʚʘ  

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʢʦʧʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʩʦʦʙʱʝʩʪʚ ʩʠʥʘʥ-

ʪʨʦʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʣʝʤʝʥʪʘʤ ʛʨʫʧʧʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʭʦʦʙʨʘʟʥʳʝ, ʩʠʥʘʥʪʨʦʧʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ. 

 
ʌʠʪʦʨʝʤʝʜʠʪʘʮʠʷ ʧʦʯʚ ï ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʪʦʧʦʚ 

ʥʘʨʫʰʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʙʦʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ 
ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ʩʠʥʘʥʪʨʦʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʩʨʝʜ-
ʩʪʚʦ ʬʠʪʦʨʝʤʝʜʠʪʘʮʠʠ ʧʦʯʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʟʘʛʨʷʟʥʝʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʜʠʥʠʯʥʳʭ ʨʘʙʦʪ. ʂʦʤ-
ʧʦʥʝʥʪʳ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʠ ʨʫʜʝʨʘʣʴʥʳʝ, ʩʝʛʝʪʘʣʴʥʳʝ ʠ ʜʨʫʛʠʝ 
ʩʠʥʘʥʪʨʦʧʥʳʝ ʮʝʥʦʟʳ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʨʠ ʥʘʨʫʰʝʥʠʠ (ʠʣʠ ʠʟʲʷʪʠʠ). ʕʪʦ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʠʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ ʨʝʧʘʨʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. 

ʎʝʣʴ ʩʪʘʪʴʠ ï ʨʘʩʩʤʦʪʨʝʪʴ ʥʘʢʦʧʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩ-
ʩʳ ʩʦʦʙʱʝʩʪʚ ʩʠʥʘʥʪʨʦʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʣʝʤʝʥʪʘʤ ʛʨʫʧʧʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 
ʬʠʪʦʨʝʤʝʜʠʪʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. 

ʄɽʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 17 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ɹʨʷʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʦʙʱʝʩʪʚʘ ʩʠʥʘʥʪʨʦʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʷʤ 
ʧʦ ʤʝʪʦʜʠʢʝ ʰʢʦʣʳ ɾ. ɹʨʘʫʥ-ɹʣʘʥʢʝ [4]. ʇʦʩʢʦʣʴʢʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʥʘʥʪʨʦʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 
ʥʦʩʠʪ ʧʷʪʥʠʩʪʳʡ ʭʘʨʘʢʪʝʨ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʦʙʱʝʩʪʚ ʦʧʠʩʳʚʘʣʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮʘʭ, ʧʨʠ ʵʪʦʤ 
ʧʣʦʱʘʜʴ ʦʧʠʩʘʥʠʡ ʙʳʣʘ ʤʝʥʝʝ 5 ʤ

2
. ɺ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʦ-

ʦʙʱʝʩʪʚ ʢ ʩʠʥʪʘʢʩʦʥʘʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ ʧʦʣʝʚʳʭ ʫʩʣʦ-
ʚʠʷʭ ʩ ʧʣʦʱʘʜʠ 1 ʤ

2 
ʩʢʘʰʠʚʘʣʘʩʴ ʥʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ, ʧʦʜʚʝʨʛʘʣʘʩʴ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʘʤʝ-

ʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʣʷ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʢ ʨʘʙʦʪʝ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ çʉʧʝʢʪʨʦʩʢʘʥ-ʄʘʢʩè [2]. ʆʨʠʝʥ-
ʪʠʨʦʚʦʯʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʆɼʂ) ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ɻʅ 
2.1.7.2041-06, ɻʅ 2.1.2042-06 [3]. ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʜʣʷ ʩʤʝʰʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʬʠʪʦʤʘʩʩʳ. 

ʅʘʢʦʧʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠʟʫʯʘʣʠʩʴ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʤ, ʩʦʩʥʷʢʝ ʣʝʱʠʥʦʚʦ-
ʢʦʩʪʷʥʠʯʥʦʤ ʢʣʘʩʩʘ Vaccinio Piceetea Br.-Bl. 1939, ʩʦʶʟʘ ï Dicrano-Pinion sylvestris Matuszkiewicz 1962, 
ʘʩʩʦʮʠʘʮʠʠ ï Dicrano - Pinetumn sylvestris Preising et Knapp ex Oberdorfer 1957, ʩʫʙʘʩʩʦʮʘʮʠʠ - querceto-
sum roboris [1] ʚ ʉʝʤʝʮʢʦʤ ʠ ʆʢʪʷʙʨʴʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʌɻʋ çʇʦʯʝʧʩʢʠʡ ʣʝʩʭʦʟè ʘʛʝʥʪʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ ʧʦ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ (ʇʇ) ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 700 (ʇʇ 1), 1000 
(ʇʇ 2) ʠ 1500 (ʇʇ 3) ʤ ʦʪ ʦʙʲʝʢʪʘ ʭʨʘʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ (ʆʍʍʆ) ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʧʨʝʦʙʣʘʜʘʶ-
ʱʠʭ ʚ ʨʘʡʦʥʝ ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʥʦ ʬʦʥʦʚʘʷ ʇʇ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʆʍʍʆ. 
ʅʘʧʦʯʚʝʥʥʳʡ ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ (ʦʙʨʘʟʮʳ) ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ: Atrichum undulatum Hedw., 
Sanionia uncinatis Hedw., Brachythecium salebrosum Web. et Mohr, Plagiothecium laetum Schimp, Dicranum 
scoparium Hedw. ʉʤʝʰʘʥʥʳʝ ʦʙʨʘʟʮʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ. 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ. 
ɺʘʣʦʚʘʷ ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 12 ʵʣʝʤʝʥʪʘʤ ʛʨʫʧʧʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʜʣʷ ʦʙʨʘʟʮʦʚ ʬʠʪʦʤʘʩʩʳ (ʪʘʙʣ. 1) ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʢʣʘʩʩʘ Artemisietea vulgaris, Biden-
tetea tripartitae. ʅʘʠʙʦʣʴʰʘʷ ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʨʦʥʮʠʶ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 
ʜʣʷ ʩʦʦʙʱʝʩʪʚ ʘʩʩʦʮʠʘʮʠʠ Leonuro-Urticetum dioicae, Echinocystis lobata (116,32 ʠ 119,73 ʤʛ/ʢʛ), ʢ 
ʞʝʣʝʟʫ ï ʩʦʦʙʱʝʩʪʚ Artemisia vulgaris, Helianthus tuberosus, Cyclachaena xanthiifolia , Bidens tripartite 
(12506,14 ʠ 12933,95 ʤʛ/ʢʛ), ʢ ʭʨʦʤʫ ï ʩʦʦʙʱʝʩʪʚ Urtica dioica, Cyclachaena xanthiifolia  (68,21 ʠ 72,17 
ʤʛ/ʢʛ), ʢ ʪʠʪʘʥʫ ï ʩʦʦʙʱʝʩʪʚ Helianthus tuberosus, Cyclachaena xanthiifolia  (222,24 ʠ 295,01 ʤʛ/ʢʛ). 

ɼʣʷ ʤʘʨʛʘʥʮʘ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʨʝʚʳʰʝʥʠʝ ʆɼʂ (ʆɼʂ = 1500 ʤʛ/ʢʛ) ʥʠ ʚ ʦʜʥʦʤ ʠʩʩʣʝʜʫʝʤʦʤ 
ʦʙʨʘʟʮʝ ʨʘʩʪʝʥʠʡ. ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʳʰʴʷʢʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʙʣʠʟʢʦ ʢ ʆɼʂ (ʆɼʂ =2,0 
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ʤʛ/ʢʛ), ʧʨʝʚʳʰʝʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʪʦʣʴʢʦ ʚ ʧʨʦʙʝ ʬʠʪʦʤʘʩʩʳ ʩʦʦʙʱʝʩʪʚʘ Cyclachaena xanthiifolia . 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʮʠʥʢʘ ʚ ʧʨʦʙʘʭ ʙʠʦʤʘʩʩʳ ʜʣʷ ʩʦʦʙʱʝʩʪʚʘ ʘʩʩʦʮʠʘʮʠʠ Leonuro-Urticetum dioicae, ʩʦ-

ʦʙʱʝʩʪʚ Urtica dioica, Cyclachaena xanthiifolia, Heracleum sosnowskyi ʧʨʝʚʳʰʘʝʪ ʆɼʂ (ʆɼʂ= 55,0 ʤʛ/ʢʛ). 
ɺʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʚʳʰʝ ʆɼʂ (ʆɼʂ= 33,0 ʤʛ/ʢʛ), ʘ ʪʘʢʞʝ ʩʚʠʥʮʘ (ʆɼʂ = 32,0 ʤʛ/ʢʛ) 

ʚ ʙʠʦʤʘʩʩʝ ʩʦʦʙʱʝʩʪʚ Urtica dioica ʠ Cyclachaena xanthiifolia. ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʚʤʝʩʪʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʚ 
ʥʘʜʟʝʤʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʝ ʵʪʠʭ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ ʚ ʬʠʪʦʤʘʩʝ ʨʘʩʪʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʝʝ ʆɼʂ (ʆɼʂ = 20,0 ʤʛ/ʢʛ), ʦʧʨʝʜʝʣʝʥʦ 
ʜʣʷ ʩʦʦʙʱʝʩʪʚ Urtica dioica, Helianthus tuberosus, Echinocystis lobata, Bidens tripartite. 

ʅʝ ʧʦʛʣʦʱʘʶʪʩʷ ʥʘʜʟʝʤʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʦʡ ʢʦʙʘʣʴʪ ʠ ʚʘʥʘʜʠʡ. ʀʪʘʢ, ʥʘʠʙʦʣʝʝ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʦʯʚʫ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 
ʩʯʠʪʘʶʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʠʥʘʥʪʨʦʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ Urtica dioica, ʘ ʪʘʢʞʝ ʥʝʦʬʠʪ-
ʥʳʝ ʬʠʪʦʮʝʥʦʟʳ Cyclachaena xanthiifolia. 

ʊʘʙʣʠʮʘ 1 

ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʤʛ/ʢʛ) ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʬʠʪʦʤʘʩʩʝ ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʩʠʥʘʥʪʨʦʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʕʣʝʤʝʥʪ 
ʉʦʦʙʱʝʩʪʚʘ* 

1 2 3 4 5 6 7 8 9 10 

Sr 
116,32 
+0,93 

110,67 
+0,87 

83,15 
+0,59 

95,70 
 +0,92 

91,22 
 +0,86 

101,19 
+0,83 

83,94 
+0,85 

119,73 
+1,23 

112,14 
+0,86 

98,79 
+0,74 

Pb 
20,11 
+1,35 

19,64 
+1,23 

44,25 
+ 0,49 

21,40 
+ 1,69 

16,49 
+1,31 

25,16 
+1,99 

37,71 
+2,37 

31,35 
+1,93 

20,41 
+1,99 

23,47 
 +1,62 

As 
1,16   

+0,11 
1,09   

+0,38 
1,35    
+0,09 

0,67   
+0,06 

0,92   
+0,07 

1,71   
+0,51 

2,17   
+0,04 

1,14   
+0,06 

1,03   
+0,27 

1,03      
+0,05 

Zn 
55,71 
+0,31 

52,74 
+0,82 

76,35 
+0,43 

44,64 
+0,21 

41,29 
+0,19 

39,32 
+0,09 

94,72 
+0,17 

42,71 
+0,45 

34,39 
+0,081 

71,37 
 +0,66 

Cu 
27,26 
+0,31 

29,96 
+0,29 

36,45 
+0,38 

24,17 
+0,23 

22,75 
+0,38 

27,83 
+0,256 

40,40 
+0,65 

21,90 
+0,39 

17,90 
+0,31 

26,076 
+0,51 

Ni 
19,17 
+0,22 

17,36 
+0,28 

34,30 
+0,40 

18,32 
+0,27 

19,99 
+0,35 

21,37 
+0,35 

18,65 
+0,76 

29,29 
+0,45 

25,30 
+0,19 

18,03    
+0,23 

Co 0 0 0 0 0 0 0 0 0 0 

Fe 
11835,81 
+ 23,18 

9236,13 
+ 25,27 

9367,08 
+ 21,39 

12811,1 
+22,37 

10809,2 
+22,11 

12506,1 
+23,90 

18407,6 
+18,68 

11115,1 
+23,13 

12933,9 
+23,91 

11889,19           
+23,94 

Mn 
405,14 
+3,19 

704,48 
+3,01 

507,50 
+3,46 

293,93 
+1,09 

281,03 
+1,14 

185,99 
+2,08 

1242,40 
+2,89 

199,16 
+3,09 

137,18 
+3,15 

164,56 
+3,97 

Cr 
42,38 
+0,35 

42,15 
+0,45 

72,17 
+0,05 

43,86 
+0,06 

53,12 
+0,17 

58,51 
+0,04 

68,21 
+0,83 

47,67 
+0,95 

52,84 
+0,19 

35,17 
 +0,76 

V 0 0 0 0 0 0 0 0 0 0 

Ti 
170,04 
+13,10 

154,07 
+10,55 

222,24 
+4,93 

170,25 
+5,36 

198,15 
+9,18 

295,01 
+19,03 

278,36 
+11,41 

270,01 
+20,51 

271,96 
+17,59 

243,02 
+17,51 

ʇʨʠʤʝʯʘʥʠʝ.* ʉʦʦʙʱʝʩʪʚʘ: 1 Leonuro-Urticetum dioicae, 2 Tanaceto-Artemisietum vulgaris 
(ʢʣʘʩʩ Artemisietea vulgaris), ʜʝʨʠʚʘʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ: 3 Urtica dioica, 4 Artemisia vulgaris, 5 Arctium 
tomentosum, 6 Helianthus tuberosus 7 Cyclachaena xanthiifolia 8 Echinocystis lobata. ʂʣʘʩʩ Bidentetea tri-
partitae: 9 Bidens tripartite 10 Heracleum sosnowskyi 

ɺʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʤʝʰʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʤʦʭʦʦʙ-
ʨʘʟʥʳʭ ʧʦʢʘʟʘʥʘ ʚ ʨʠʩʫʥʢʘʭ 1 ï 4. 
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ʈʠʩʫʥʦʢ 1 ï ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʤʛ/ʢʛ) As, Cu, Ni, Zn, Pb, V, Sr, Cr , Co ʚ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ ʨʘʡʦʥʘ ʦʙʲʝʢ-

ʪʘ ʧʦ ʭʨʘʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ (2006 ʛ.) 
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ɺʘʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ (2006 ʛ.) ʚ ʧʨʦʙʘʭ ʤʦʭʦʦʙʨʘʟʥʳʭ ʚʳʰʝ ʆɼʂ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʘ ʜʣʷ ʩʚʠʥʮʘ, ʤʳʰʴʷʢʘ, ʭʨʦʤʘ, ʮʠʥʢʘ, ʤʝʜʠ, ʥʠʞʝ ʆɼʂ ï ʜʣʷ ʚʘʥʘʜʠʷ (ʨʠʩ.1). ʅʠ ʚ ʦʜʥʦʡ ʧʨʦʙʝ 

ʤʦʭʦʦʙʨʘʟʥʳʭ ʢʦʙʘʣʴʪ ʥʝ ʦʙʥʘʨʫʞʝʥ. 
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ʈʠʩʫʥʦʢ 2 ï ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʤʛ/ʢʛ) Mn, Ti ʚ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ ʨʘʡʦʥʘ ʦʙʲʝʢʪʘ ʧʦ ʭʨʘʥʝʥʠʶ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʦʨʫʞʠʷ (2006 ʛ.) 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʘʨʛʘʥʮʘ (ʨʠʩ.2) ʥʝ ʧʨʝʚʳʰʘʝʪ ʆɼʂ, ʢʨʦʤʝ ʢʘʢ ʚ ʧʨʦʙʘʭ ʥʘ ʇʇ2 (1536,80 ʤʛ/ʢʛ). 
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ʈʠʩʫʥʦʢ 3 ï ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʤʛ/ʢʛ) As, Cu, Ni, Zn, Pb, V, Sr, Cr, Co ʚ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ ʨʘʡʦʥʘ ʦʙʲʝʢ-

ʪʘ ʧʦ ʭʨʘʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ (2007 ʛ.) 

ɺ ʧʨʦʙʘʭ 2007 ʛ. ʪʘʢʞʝ ʥʝ ʦʙʥʘʨʫʞʝʥ ʢʦʙʘʣʴʪ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʨʝ-

ʚʳʰʘʶʱʝʡ ʆɼʂ ʜʣʷ ʩʚʠʥʮʘ, ʤʝʜʠ, ʭʨʦʤʘ, ʤʳʰʴʷʢʘ, ʮʠʥʢʘ (ʨʠʩ.3). 
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ʈʠʩʫʥʦʢ 4 ï ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʤʛ/ʢʛ) As, Cu, Ni, Zn, Pb, V, Sr, Cr, Co ʚ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ ʨʘʡʦʥʘ ʦʙʲʝʢ-

ʪʘ ʧʦ ʭʨʘʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ (2008 ʛ.) 

ʇʨʝʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʧʦ ʆɼʂ ʥʘ ʚʩʝʭ ʇʇ, ʢʨʦʤʝ ʇʇ3 (ʨʠʩ. 4).  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʳ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘʢʘʧʣʠʚʘʶʪ ʵʣʝʤʝʥʪʳ ʥʝʦʜʠʥʘʢʦʚʦ. ʄʝʥʝʝ ʚʩʝʛʦ ʧʨʦ-

ʠʩʭʦʜʠʪ ʘʜʩʦʨʙʮʠʷ ʢʦʙʘʣʴʪʘ ʠ ʚʘʥʘʜʠʷ; ʙʦʣʝʝ ï ʞʝʣʝʟʘ, ʩʚʠʥʮʘ, ʮʠʥʢʘ ʠ ʤʘʨʛʘʥʮʘ. ʇʦʚʳʰʝʥʥʘʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʙʠʦʛʝʥʦʚ ï ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ ʠ ʮʠʥʢʘ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʢʦ-

ʬʝʨʤʝʥʪʦʚ ʠ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʚ ʣʶʙʳʭ ʞʠʚʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʮʝʥʦʟʦʚ. ʀʦʥʳ ʩʚʠʥʮʘ, ʷʚʣʷʷʩʴ ʢʩʝʥʦʙʠʦ-
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ʪʠʢʘʤʠ, ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʶʪʩʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʮʠʢʣʳ ʤʘʣʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʞʠʚʦʤ ʚʝʱʝʩʪʚʝ ï ʙʨʠʦʬʠʪʘʭ. ɸʜʩʦʨʙʮʠʶ ʤʦʭʦʦʙʨʘʟʥʳʤʠ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʟʤʝʥʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ, 

ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠʭ ʬʦʪʦʩʠʥʪʝʟʘ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʘʥʘʜʠʷ ʥʘ ʇʇ1, ʘ ʥʘ ʇʇ2 
ʠ ʇʇ3 ʦʥ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʦʙʨʘʟʮʘʭ ʤʦʭʦʦʙʨʘʟʥʳʭ, ʚʟʷʪʳʭ ʥʘ ʇʇ1, ʦʙʥʘʨʫʞʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ Sr, Cu, Ni, Cr. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʳʰʴʷʢʘ, ʩʚʠʥʮʘ, ʮʠʥʢʘ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ ʥʘ ʇʇ2. ʅʘ 

ʇʇ3 ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʠʪʘʥʘ. ʈʘʟʣʠʯʠʝ ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ʥʘ ʦʧʳʪʥʳʭ 
ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʇʇ ʜʦʩʪʦʚʝʨʥʦ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʭʦʦʙʨʘʟʥʳʭ 

ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ, ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʥʘʢʦʧʣʝʥʠʷ ʩʚʠʥʮʘ, ʤʘʨʛʘʥʮʘ ʠ ʭʨʦʤʘ. 

ʀʪʘʢ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦ-
ʭʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʪʘʢʞʝ ʩʦʦʙʱʝʩʪʚ ʩʠʥʘʥʪʨʦʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚ ʧʨʠ ʚʦʟ-

ʤʦʞʥʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʛʨʷʟʥʝʥʠʷʭ ʦʪʜʝʣʴʥʳʤʠ ʚʠʜʘʤʠ ʪʦʢʩʠʢʘʥʪʦʚ. 

 
The article deals with the accumulative capabilities of bryophytes and overground phytomas synantropic vegetation 
communities in relation to the elements of the group of heavy metals in order to phytoremeditation purposes. 

The key words: bryophytes, synantropic plants, phytoremedy. 
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ɹʳʣʠ ʠʟʫʯʝʥʳ ʚʠʜʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ ʫ ʩʚʠʥʝʡ ʠ ʢʘ-
ʙʘʥʦʚ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʵʢʦʣʦʛʠʟʘʮʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ, ʩʚʠʥʴʠ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ 
 

ɺʚʝʜʝʥʠʝ 
ɸʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ (ɸʏʉ, ʙʦʣʝʟʥʴ ʄʦʥʪʛʦʤʝʨʠ) ï ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʘʷ ʚʠʨʫʩʥʘʷ ʙʦ-

ʣʝʟʥʴ ʩʚʠʥʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʳʩʦʢʦʡ ʢʦʥʪʘʛʠʦʟʥʦʩʪʴʶ ʠ ʣʝʪʘʣʴʥʦʩʪʴʶ (ʩʤʝʨʪʥʦʩʪʴ ʧʨʠ ʜʘʥʥʦʡ 
ʙʦʣʝʟʥʠ ʜʦʩʪʠʛʘʝʪ 100%, ʧʨʠ ʵʪʦʤ ʚʳʞʠʚʰʠʝ ʞʠʚʦʪʥʳʝ ʦʩʪʘʶʪʩʷ ʧʦʞʠʟʥʝʥʥʦ ʚʠʨʫʩʦʥʦʩʠʪʝʣʷʤʠ). 
ɹʦʣʝʟʥʴ ʧʨʦʪʝʢʘʝʪ ʚ ʙʝʩʩʠʤʧʪʦʤʥʦʡ, ʩʚʝʨʭʦʩʪʨʦʡ, ʦʩʪʨʦʡ, ʧʦʜʦʩʪʨʦʡ ʠ ʨʝʞʝ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʭ. ɺ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢ ʙʦʣʝʟʥʠ ʚʦʩʧʨʠʠʤʯʠʚʳ ʪʦʣʴʢʦ ʜʦʤʘʰʥʠʝ ʠ ʜʠʢʠʝ ʩʚʠʥʴʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʚʦʟʨʘʩʪʘ, ʧʦʨʦʜʳ ʠ ʚʨʝʤʝʥʠ ʛʦʜʘ. [1, 3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 24 ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ. 
ɺ 2010 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 50 ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ, ʠʟ ʥʠʭ 25 - ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʩʣʝʜʥʠʝ 
ʦʯʘʛʠ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʧʨʠ ʵʪʦʤ ʚ ɸʩʪʨʘ-
ʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 11 ʦʯʘʛʦʚ[2]. 

ɸʏʉ - ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ ʜʣʷ ʩʚʠʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʚ ʩʠʣʫ ʩʣʝʜʫʶʱʠʭ ʧʨʠʯʠʥ: 
- ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʚ ʧʝʨʚʠʯʥʳʭ ʦʯʘʛʘʭ; 
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- ʪʦʪʘʣʴʥʳʡ ʟʘʧʨʝʪ ʥʘ ʠʤʧʦʨʪ ʩʚʠʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ; 
- ʦʛʨʦʤʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʜʝʨʞʠʚʘʥʠʝ ʠ ʣʠʢʚʠʜʘʮʠʶ ʠʥʬʝʢʮʠʠ; 
- ʧʦʪʝʨʠ ʚ ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʪʫʨʠʟʤʘ; 
- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʦʯʘʛʘ [1]. 
ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʠʨʫʩʘ ɸʏʉ, ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʙʳʩʪʨʦʝ 

ʠʟʤʝʥʝʥʠʝ ʬʦʨʤ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʠ (ʦʪ ʦʩʪʨʦʡ ʜʦ ʭʨʦʥʠʯʝʩʢʦʡ ʠ ʜʦ ʙʝʩʩʠʤʧʪʦʤʥʦʛʦ ʥʦʩʠʪʝʣʴʩʪʚʘ), ʘ 
ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʚʠʨʫʩʘ ʚ ʪʨʫʧʘʭ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ, ʧʦʯʚʝ, ʦʩʪʘʪʢʘʭ ʢʦʨʤʘ. ɸʥʘʣʠʟ ʵʧʠʟʦʦʪʠ-
ʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ɸʏʉ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʜʚʫʤʷ ʧʫʪʷʤʠ: 1 ï ʟʘʥʦ-
ʩʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʥʘ ʨʘʥʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʚʠʨʫʩʦʤ ɸʏʉ ʢʘʙʘʥʘʤʠ; 2 ï ʧʨʠ 
ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʢʘʭ ʧʨʦʜʫʢʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ ʠ ʞʠʚʳʭ ʩʚʠʥʝʡ ʠʟ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʵʪʦʡ 
ʙʦʣʝʟʥʠ ʪʝʨʨʠʪʦʨʠʡ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʘʢ ʞʝ ʪʦ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʚʠʨʫʩʘ ʦʪ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪ-
ʥʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʧʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ [5]. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ɸʏʉ ʫ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ 
ʠʟʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʢʘʩʘʶʱʠʝʩʷ ʢʣʠʥʠʢʠ ʠ ʧʘʪʢʘʨʪʠʥʳ ʫ ʢʘʙʘʥʦʚ ʨʘʟʨʦʟ-
ʥʝʥʥʳ ʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʥʦ ʢʘʢ ʧʨʘʚʠʣʦ ʠʤʝʥʥʦ ʢʘʙʘʥʳ ʚ ʜʠʢʦʡ ʬʘʫʥʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʝʨʝ-
ʥʦʩʯʠʢʘʤʠ ʚʠʨʫʩʘ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʷ ʥʦʚʳʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʠ [1, 2, 3,4]. 

ʀʩʭʦʜʷ ʠʟ ʚʘʞʥʦʩʪʠ ʧʨʦʙʣʝʤʳ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝ-
ʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʜʠʥʘʤʠʢʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʫ ʩʚʠʥʝʡ ʠ ʢʘʙʘʥʦʚ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 
ʟʘʨʘʞʝʥʥʳʭ ʚʠʨʫʩʦʤ ɸʏʉ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ: 
- ʯʝʪʳʨʝ ʧʦʨʦʩʝʥʢʘ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 2,5- 3 ʤʝʩʷʮʝʚ, ʟʘʨʘʞʝʥʥʳʝ ʚʠʨʫʩʦʤ 

ɸʏʉ (ʠʟʦʣʷʪ ɸʙʭʘʟʠʷ 02\07) ʧʫʪʝʤ ʠʥʲʝʢʮʠʠ ʚ ʩʨʝʜʥʶʶ ʪʨʝʪʴ ʰʝʠ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ (ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʝ ʟʘʨʘʞʝʥʠʝ) ʠ ʜʚʘ ʧʦʜʩʚʠʥʢʘ, ʟʘʨʘʟʠʚʰʠʝʩʷ ʚʠʨʫʩʦʤ ɸʏʉ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ (ʝʩʪʝʩʪʚʝʥ-
ʥʦʝ ʟʘʨʘʞʝʥʠʝ), ʪʦ ʝʩʪʴ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʧʦʨʦʩʷʪʘʤʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʤʠ ʚʠʨʫʩʦʤ ʘʬʨʠ-
ʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ. 

- ʯʝʪʳʨʝ ʢʘʙʘʥʘ ʚ ʚʦʟʨʘʩʪʝ 10 ï 11 ʤʝʩʷʮʝʚ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʟʘʧʦʚʝʜʥʠʢʘ çɿʘʚʠʜʦʚʦè ʊʚʝʨʩʢʦʡ 
ʦʙʣʘʩʪʠ. ɿʘʨʘʞʝʥʠʝ ʞʠʚʦʪʥʳʭ ʚʠʨʫʩʦʤ ɸʏʉ ʪʘʢ ʞʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʥʲʝʢʮʠʦʥʥʳʤ (ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʤ) ʠ ʢʦʥʪʘʢʪʥʳʤ (ʝʩʪʝʩʪʚʝʥʥʳʤ) ʩʧʦʩʦʙʘʤʠ. ʆʜʠʥ ʠʟ ʢʘʙʘʥʦʚ ʙʳʣ ʟʘʨʘʞʝʥ ʚʠʨʫʩʦʤ ɸʏʉ (ʠʟʦ-
ʣʷʪ ɸʙʭʘʟʠʷ 02/ 07) ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ - ʧʫʪʝʤ ʠʥʲʝʢʮʠʠ ʚ ʩʨʝʜʥʶʶ ʪʨʝʪʴ ʰʝʠ ʩ ʣʝʚʦʡ 
ʩʪʦʨʦʥʳ. ɿʘʨʘʞʝʥʠʝ ʜʨʫʛʠʭ ʢʘʙʘʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ï ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʤ ʚʠʨʫʩʦʤ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ ʢʘʙʘʥʦʤ.  

ɺ ʪʝʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʠʣʠ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʞʠʚʦʪʥʳʭ. ʇʦʩʣʝ ʫʙʦʷ 
ʞʠʚʦʪʥʳʭ ʧʨʦʚʝʣʠ ʧʦʩʣʝʫʙʦʡʥʳʡ ʦʩʤʦʪʨ ʪʫʰ ʠ ʦʨʛʘʥʦʚ, ʫ ʧʘʚʰʠʭ - ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʝ ʪʨʫʧʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ (ʠʥʲʝʢʮʠʦʥʥʦʤ) ʟʘʨʘʞʝʥʠʠ ʚʠʨʫʩʦʤ ɸʏʉ ʩʚʠʥʝʡ ʠ ʢʘʙʘʥʘ, ʩʚʠʥʴʠ 

ʧʦʛʠʙʘʶʪ ʥʘ 7-9 ʩʫʪʢʠ, ʢʘʙʘʥ ʥʘ 5 ʩʫʪʢʠ. 
ʇʨʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʩʚʠʥʝʡ ʥʘ 4 ï 5 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

ʧʦʷʚʣʷʶʪʩʷ ʩʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʧʨʦʛʨʝʩʩʠʨʫʶʪ: ʦʪʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʫʛʥʝʪʝʥʠʷ, ʙʝʩʧʦʢʦʡʩʪʚʘ, ʞʠʚʦʪʥʳʝ ʩʦʚʝʨʰʘʶʪ ʙʝʩʢʦʥ-
ʪʨʦʣʴʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʣʘʚʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʢʦʥʝʯʥʦʩʪʷʤʠ. ʅʘ 5 ʜʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 40,3 ï 40,7ÁC ʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʘʥʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 
ʷʨʢʦ ï ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ʇʨʠ ʥʘʨʫʞʥʦʤ ʦʩʤʦʪʨʝ ʢʨʘʩʥʦʚʘʪʦ ï ʩʠʥʶʰʥʳʡ ʮʚʝʪ ʢʦʞʠ ʫʰʝʡ.  

ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʝ ʢʘʙʘʥʘ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʫ ʩʚʠʥʝʡ ʚ ʦʩʪʨʦʡ 
ʬʦʨʤʝ ʩ ʩʠʤʧʪʦʤʘʤʠ ʧʦʨʘʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʟʚʠʚʘʶʪʩʷ ʧʘʨʝʟʳ ʠ ʧʘʨʘʣʠʯʠ. 

 ʇʨʠ ʚʩʢʨʳʪʠʝ ʩʚʠʥʝʡ, ʟʘʨʘʞʝʥʥʳʭ ʚʠʨʫʩʦʤ ɸʏʉ ʧʫʪʝʤ ʠʥʲʝʢʮʠʠ ʦʪʤʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘ-
ʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ: 

 ʇʦʜʯʝʣʶʩʪʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʫ ʫʙʠʪʳʭ ʥʘ ʧʷʪʳʡ ʠ ʩʝʜʴʤʦʡ ʜʥʠ ʧʦʨʦʩʷʪ ʙʝʟ ʚʠʜʠʤʳʭ 
ʠʟʤʝʥʝʥʠʡ. ʋ ʧʘʚʰʠʭ ʥʘ ʚʦʩʴʤʦʡ ʠ ʜʝʚʷʪʳʡ ʜʥʠ ʧʦʜʯʝʣʶʩʪʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʫʚʝʣʠʯʝʥʳ, ʥʘ 
ʨʘʟʨʝʟʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʯʘʛʦʚʦʝ ʠʣʠ ʜʠʬʬʫʟʥʦʝ ʧʦʢʨʘʩʥʝʥʠʝ, ʠʥʦʛʜʘ ʩ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ. ʉʦ ʩʪʦʨʦʥʳ 
ʩʝʣʝʟʝʥʢʠ ʫ ʧʦʨʦʩʝʥʢʘ, ʫʙʠʪʦʛʦ ʥʘ ʧʷʪʳʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʥʝ ʦʪʤʝʯʝʥʦ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ, 
ʪʦʛʜʘ ʢʘʢ ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʝʣʝʟʝʥʢʠ ʠ 
ʪʝʤʥʦ-ʚʠʰʥʝʚʳʡ ʮʚʝʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘ ʨʘʟʨʝʟʝ . ʇʦʨʪʘʣʴʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʧʦʨʦʩʷʪ, ʫʙʠʪʳʭ 
ʥʘ ʧʷʪʳʡ ʠ ʩʝʜʴʤʦʡ ʜʥʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʫʚʝʣʠʯʝʥʳ, ʩʠʥʶʰʥʳʝ, ʥʘ ʨʘʟʨʝʟʝ ʠʤʝʶʪ ʚʠʜ çʢʨʘʢʦʚʩʢʦʡ 
ʢʦʣʙʘʩʳè, ʧʨʠ ʵʪʦʤ ʫ ʧʦʨʦʩʝʥʢʘ, ʧʘʚʰʝʛʦ ʥʘ ʚʦʩʴʤʦʡ ʜʝʥʴ, ʚ ʣʠʤʬʦʫʟʣʘʭ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʢʦʤʧʦ-
ʥʝʥʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥ. ʆʢʦʣʦʞʝʣʫʜʦʯʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʧʦʨʦʩʷʪ ʫʙʠʪʳʭ ʥʘ ʧʷʪʳʡ ʜʝʥʴ ʧʦʩʣʝ 
ʟʘʨʘʞʝʥʠʷ ʫʚʝʣʠʯʝʥʳ, ʥʘ ʨʘʟʨʝʟʝ ʠʤʝʶʪ ʚʠʜ çʢʨʘʢʦʚʩʢʦʡ ʢʦʣʙʘʩʳè , ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʧʦʯʪʠ - ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʥʘ ʨʘʟʨʝʟʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʷʨʢʦ ʚʳʨʘʞʝʥ. ʇʦʯʝʯʥʳʝ ʣʠʤʬʘʪʠʯʝ-
ʩʢʠʝ ʫʟʣʳ ʧʦʨʦʩʷʪ, ʫʙʠʪʳʭ ʥʘ ʧʷʪʳʡ ʠ ʩʝʜʴʤʦʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʫʚʝʣʠʯʝʥʳ, ʥʘ ʨʘʟʨʝʟʝ ʠʤʝʶʪ 
ʪʘʢ ʞʝ ʚʠʜ çʢʨʘʢʦʚʩʢʦʡ ʢʦʣʙʘʩʳè. ʆʪʤʝʯʘʶʪʩʷ ʪʦʯʝʯʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʧʦʜ ʢʘʧʩʫʣʦʡ ʠ ʚ ʢʦʨʢʦʚʦʤ 
ʩʣʦʝ ʧʦʯʝʢ, ʥʘ ʩʣʠʟʠʩʪʦʡ ʧʦʯʝʯʥʦʡ ʣʦʭʘʥʢʠ, ʧʦʜ ʣʝʛʦʯʥʦʡ ʧʣʝʚʨʦʡ, ʵʧʠʢʘʨʜʦʤ ʠ ʵʥʜʦʢʘʨʜʦʤ. ɺ ʙʨʳ-
ʞʝʝʯʥʳʭ ʣʠʤʬʦʫʟʣʘʭ ʦʪʤʝʯʘʝʪʩʷ ʛʠʧʝʨʧʣʘʟʠʷ. ɼʨʫʛʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ ʩʚʠʥʝʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʇʨʠ ʚʩʢʨʳʪʠʝ ʧʘʚʰʝʛʦ ʢʘʙʘʥʘ, ʟʘʨʘʞʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ, ʚ ʧʦʜʯʝʣʶʩʪʥʳʭ ʠ ʧʦ-
ʚʝʨʭʥʦʩʪʥʳʭ ʧʘʭʦʚʳʭ ʣʠʤʬʦʫʟʣʘʭ ʦʪʤʝʯʘʝʪʩʷ ʩʝʨʦʟʥʦ-ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʣʠʤʬʘʜʝʥʠʪ. ʆʢʦʣʦʞʝʣʫʜʦʯʥʳʝ 
ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʩʦ ʩʪʦʨʦʥʳ ʢʘʧʩʫʣʳ ʢʨʘʩʥʦ ï ʩʠʥʶʰʥʳʝ, ʥʘ ʨʘʟʨʝʟʝ ʢʨʦʚʝʥʘʧʦʣʥʝʥʳ, ʩ ʧʨʠʟʥʘʢʘʤʠ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ. ɺ ʣʝʛʢʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʝʢ ʠ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʘʷ ʟʘʩʪʦʡʥʘʷ ʛʠʧʝʨʝʤʠʷ. ʉʦ 
ʩʪʦʨʦʥʳ ʩʝʨʜʮʘ - ʜʠʣʘʪʘʮʠʷ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʧʦʜ ʵʧʠʢʘʨʜʦʤ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʣʦʩʯʘʪʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʘʢʪʥʦʛʦ (ʝʩʪʝʩʪʚʝʥʥʦʛʦ) ʩʧʦʩʦʙʘ ʟʘʨʘʞʝʥʠʷ ʩʚʠʥʴʠ ʧʦʛʠʙʘʶʪ ʥʘ 11 ï 13 ʩʫʪ-
ʢʠ, ʘ ʢʘʙʘʥʳ ʥʘ 9 ï 10 ʩʫʪʢʠ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʩʚʠʥʝʡ, ʟʘʨʘʞʝʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʪʘʢʠʝ 
ʞʝ, ʢʘʢ ʠ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ, ʢʨʦʤʝ ʪʦʛʦ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʘʢʪʥʦ ʟʘʨʘʞʝʥʥʳʭ ʠ ʧʘʚʰʠʭ 
ʥʘ 11 ʠ 13 ʜʥʠ, ʢʦʞʘ ʫʰʝʡ, ʧʷʪʘʯʢʘ, ʰʝʠ, ʧʦʜʛʨʫʜʢʘ, ʞʠʚʦʪʘ, ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʟʘʜ-
ʥʝʡ ʯʘʩʪʠ ʪʫʣʦʚʠʱʘ ʠʤʝʝʪ ʙʘʛʨʦʚʦ-ʩʠʥʶʰʥʳʡ ʮʚʝʪ . 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʙʘʥʦʚ, ʟʘʨʘʞʝʥʥʳʭ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ 4 ï 5 ʜʝʥʴ ʦʪʤʝʯʝʥʦ ʫʛʥʝ-
ʪʝʥʠʝ, ʚʷʣʦʩʪʴ, ʰʘʪʢʘʷ ʧʦʭʦʜʢʘ, ʞʠʚʦʪʥʳʝ ʙʦʣʴʰʝ ʣʝʞʘʪ, ʧʦʜʦʙʨʘʚ ʧʦʜ ʩʝʙʷ ʢʦʥʝʯʥʦʩʪʠ, ʪʝʩʥʦ ʧʨʠ-
ʞʘʚʰʠʩʴ, ʜʨʫʛ ʢ ʜʨʫʛʫ. ʇʝʨʝʜ ʩʤʝʨʪʴʶ ʨʘʟʚʠʚʘʶʪʩʷ ʧʘʨʝʟʳ ʠ ʧʘʨʘʣʠʯʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʨʫʞʥʦʛʦ ʦʩʤʦʪʨʘ ʧʘʚʰʠʭ ʢʘʙʘʥʦʚ ʫʩʪʘʥʦʚʣʝʥʦ: ʦʢʦʯʝʥʝʥʠʝ, ʚʳʨʘʞʝʥʥʦʝ ʚʦ 
ʚʩʝʭ ʤʳʰʮʘʭ, ʩʠʥʶʰʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʢʦʞʠ ʚ ʦʙʣʘʩʪʠ ʚʝʢ, ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʙʨʶʰʥʦʡ ʥʘ ʛʨʫʜʥʦʡ ʩʪʝ-
ʥʦʢ, ʢʨʘʩʥʦ ï ʩʠʥʶʰʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʢʦʥʲʶʥʢʪʠʚʳ ʠ ʩʣʠʟʠʩʪʦʡ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. 

ʇʨʠ ʚʩʢʨʳʪʠʝ ʧʘʚʰʠʭ ʧʦʨʦʩʷʪ ʥʘ 11 ʠ 13 ʜʥʠ ʧʦʜʯʝʣʶʩʪʥʳʝ, ʧʨʝʜʣʦʧʘʪʦʯʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ 
ʣʠʤʬʦʫʟʣʳ ʫʚʝʣʠʯʝʥʳ, ʚ ʩʦʩʪʦʷʥʠʝ ʜʠʬʬʫʟʥʦʛʦ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ (ʫʚʝʣʠʯʝʥʳ, ʩ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʩʠʥʶʰʥʳ, ʥʘ ʨʘʟʨʝʟʝ ʪʝʤʥʦ-ʢʨʘʩʥʳʝ). ʉʝʣʝʟʝʥʢʘ ʫʚʝʣʠʯʝʥʘ, ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘ ʨʘʟʨʝʟʝ ʧʦʯʪʠ 
ʯʝʨʥʦʛʦ ʮʚʝʪʘ. ʇʦʨʪʘʣʴʥʳʝ ʠ ʦʢʦʣʦʞʝʣʫʜʦʯʥʳʝ ʠ ʧʦʯʝʯʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʠ 
ʥʘ ʨʘʟʨʝʟʝ ʥʘʧʦʤʠʥʘʶʪ ʩʛʫʩʪʦʢ ʢʨʦʚʠ. ʊʘʢ ʞʝ ʫ ʧʦʨʦʩʷʪ ʧʘʚʰʠʭ ʥʘ 11-13 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʢʨʦ-
ʤʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʦʪʤʝʯʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʪʦʯʝʯʥʳʝ ʠ ʤʝʣʢʦ-
ʧʷʪʥʠʩʪʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʧʦʜ ʵʧʠʢʘʨʜʦʤ . ɻʝʤʦʨʨʘʛʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝ-
ʧʝʥʠ ʚʳʨʘʞʝʥʦ ʚʦ ʚʩʝʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ. ɺ ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʧʦʯʢʘʭ ï ʟʘʩʪʦʡʥʘʷ ʛʠʧʝʨʝʤʠʷ ʠ ʧʨʠ-
ʟʥʘʢʠ ʜʠʩʪʨʦʬʠʠ. ʆʪʤʝʯʝʥʦ ʚʦʩʧʘʣʝʥʠʝ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. 

ɼʠʥʘʤʠʢʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʩʥʘʯʘʣʘ ʛʠʧʝʨʧʣʘʟʠʝʡ, ʘ ʟʘʪʝʤ, ʫ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ, ʧʨʠʟʥʘʢʘʤʠ ʩʝʨʦʟʥʦ-ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʣʠʤʬʘʥʦʜʫʣʠʪʘ. 

ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʙʘʥʦʚ, ʟʘʨʘʞʝʥʥʳʭ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʧʦʜ-
ʯʝʣʶʩʪʥʳʭ, ʧʨʝʜʣʦʧʘʪʦʯʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʘʭʦʚʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʨʦʟʥʳʡ 
ʣʠʤʬʘʜʝʥʠʪ. ʂʨʦʚʴ ʪʝʤʥʦ ï ʚʠʰʥʝʚʦʛʦ ʮʚʝʪʘ (ʧʦʯʪʠ ʯʝʨʥʘʷ), ʥʝʩʚʝʨʥʫʚʰʘʷʩʷ. ʉʝʣʝʟʝʥʢʘ ʩʠʥʶʰʥʘʷ, 
ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʝʥʘ ʚ ʦʙʲʝʤʝ, ʥʘ ʨʘʟʨʝʟʝ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ. ʇʝʯʝʥʴ ʢʨʦʚʝʥʘʧʦʣʥʝ-
ʥʘ, ʫʧʨʫʛʘʷ, ʚʠʰʥʝʚʦ ï ʩʠʥʶʰʥʦʛʦ ʮʚʝʪʘ. ʆʢʦʣʦʞʝʣʫʜʦʯʥʳʝ ʠ ʧʦʨʪʘʣʴʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʩʠ-
ʥʶʰʥʳʝ, ʥʘ ʨʘʟʨʝʟʝ ʢʨʦʚʝʥʘʧʦʣʥʝʥʳ, ʠʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ. ɺʳʨʘʞʝʥʥʳʡ 
ʦʪʝʢ ʣʝʛʢʠʭ ʠ ʟʘʩʪʦʡʥʘʷ ʛʠʧʝʨʝʤʠʷ. ɺ ʩʝʨʜʮʝ ï ʜʠʣʘʪʘʮʠʷ ʧʨʘʚʳʭ ʩʝʨʜʝʯʥʳʭ ʧʦʣʦʩʪʝʡ, ʩʦʜʝʨʞʘʱʠʭ 
ʨʳʭʣʦ ʩʚʝʨʥʫʚʰʫʶʩʷ ʢʨʦʚʴ. ʇʦʯʢʠ ʢʨʦʚʝʥʘʧʦʣʥʝʥʳ, ʜʨʷʙʣʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʥʘ ʨʘʟʨʝʟʝ ʦʪ ʪʝʤʥʦ ï 
ʚʠʰʥʝʚʦʛʦ ʜʦ ʙʫʨʦʛʦ ʮʚʝʪʘ, ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʢʦʨʢʦʚʳʤ ʠ ʤʦʟʛʦʚʳʤ ʚʝʱʝʩʪʚʦʤ ʥʝʨʘʟʣʠʯʠʤʘ. ʇʦʯʝʯʥʳʝ 
ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʫʚʝʣʠʯʝʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʥʘ ʨʘʟʨʝʟʝ ʧʦʯʪʠ ʯʝʨʥʳʝ. 

ʋʯʠʪʳʚʘʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ, ʙʳʩʪʨʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʬʦʨʤ ʙʦʣʝʟʥʠ ʥʝʦʙʭʦʜʠʤʦ: ʧʨʠ ʧʣʘʥʦʚʦʤ ʠ ʚʳʥʫʞʜʝʥʥʦʤ ʫʙʦʝ, ʚʩʢʨʳʪʠʠ ʪʨʫ-
ʧʦʚ ʧʘʚʰʠʭ ʩʚʠʥʝʡ ʠ ʢʘʙʘʥʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʪʴ ʥʘ ʩʦʩʪʦʷʥʠʝ ʩʝʣʝʟʝʥʢʠ, ʧʦʯʝʯʥʳʭ, ʧʦʨʪʘʣʴʥʳʭ ʠ 
ʞʝʣʫʜʦʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʘʜʝʞʘ ʩʚʠʥʝʡ, ʢʘʙʘʥʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 
ʧʦʜʦʟʨʝʥʠʷ ʥʘ ʟʘʨʘʞʝʥʠʝ ʚʠʨʫʩʦʤ ɸʏʉ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʫʙʦʡʥʦʛʦ ʠ ʧʦʩʣʝʫʙʦʡʥʦʛʦ ʦʩʤʦʪʨʘ, ʥʝʦʙ-
ʭʦʜʠʤʦ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʥʘʧʨʘʚʠʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ɻʅʋ ɺʅʀʀɺɺʠʄ, ʪʘʢ ʢʘʢ ʦʢʦʥʯʘʪʝʣʴ-
ʥʳʡ ʜʠʘʛʥʦʟ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
 

We studied the pathological features of species changes in African swine fever in wild boar, and taking into account the 
conditions of greening. 
The key words: African swine fever, swine, postmortem measurements 
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ʨʦʜʥʘʷ ʥʘʫʯʥʦ  ʤʝʪʦʜʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 80ʣʝʪʠʶ ʀɻʉʍɸ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɼ.ʂ. ɹʝ-
ʣʷʝʚʘ.  ʀʚʘʥʦʚʦ, 2010.  ʪʦʤ 2. ʉ.69-70. 

5. ʉʶʨʠʥ ɺ.ʅ. ʠ ʜʨ./ ɺ.ʅ. ʉʶʨʠʥ [ʠ ʜʨ.] // ɺʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ.  ʄ., ɺʅʀʀɹʇ, 1998.  
 

ʆʙ ʘʚʪʦʨʘʭ 
ʈʳʞʦʚʘ ɽ.ɺ. ï ʌɻʆʋ ɺʇʆ çʀʚʘʥʦʚʩʢʘʷ ɻʉʍɸ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɼ.ʂ. ɹʝʣʷʝʚʘè, ʛ.ʀʚʘʥʦʚʦ 
ʇʨʦʥʠʥ ɺ.ɺ. ï ʌɻʆʋ ɺʇʆ çʀʚʘʥʦʚʩʢʘʷ ɻʉʍɸ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɼ.ʂ. ɹʝʣʷʝʚʘè, ʛ.ʀʚʘʥʦʚʦ 
ʂʦʨʥʝʚʘ ɻ.ɺ. ï ʌɻʆʋ ɺʇʆ çʀʚʘʥʦʚʩʢʘʷ ɻʉʍɸ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɼ.ʂ. ɹʝʣʷʝʚʘè, ʛ.ʀʚʘʥʦʚʦ 
ʇʘʨʠʣʦʚ ʉ.ɺ. ï ɻʅʋ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʚʝʪʝʨʠʥʘʨʥʦʡ ʚʠʨʫʩʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʈʦʩ-

ʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ, ʛ.ʇʦʢʨʦʚ 
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ʖ.ɸ. ʉʝʤʝʥʠʱʝʥʢʦʚ 

 
ʅʘ ʦʩʥʦʚʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʥʘ ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʘ-

ʙʦʣʦʯʝʥʥʳʭ ʝʣʴʥʠʢʦʚ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʘʩʩ. Sphagno girgensohniiïPiceetum K.-Lund 1981. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʙʦʣʦʯʝʥʥʳʝ ʝʣʴʥʠʢʠ, ʩʠʥʪʘʢʩʦʥʦʤʠʷ, ʉʤʦʣʝʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ʃʝʩʘ ʩʦʶʟʘ Piceion excelsae Pawğ. in Pawğ. et al. 1928 h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʶʞʥʦʡ ʧʦʣʦʩʝ 
ʧʦʜʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ, ʂʘʣʫʞʩʢʦʡ, ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʦʩʥʦʚʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ ʵʪʦʛʦ ʩʦʶʟʘ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʦʪʨʘʞʝʥʘ ʚ ʣʠʪʝʨʘʪʫʨʝ 

[1]. ʎʝʣʴ ʩʪʘʪʴʠ ï ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʟʘʙʦʣʦʯʝʥʥʳʭ ʝʣʴʥʠʢʦʚ ʧʦʜʩʦʶ-
ʟʘ SphagnoïPiceenion K.-Lund 1981 ʥʘ ʦʩʥʦʚʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʙʨʘʥʥʳʭ ʘʚʪʦʨʦʤ ʚ 

2010-2011 ʛʛ. ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ, ʵʪʦʪ ʨʝʛʠʦʥ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ɺʘʣʜʘʡʩʢʦ-ʆʥʝʞʩʢʦʡ ʧʦʜʧʨʦʚʠʥʮʠʠ ʉʝʚʝʨʦʝʚʨʦʧʝʡʩʢʦʡ ʪʘʝʞʥʦʡ ʧʨʦʚʠʥʮʠʠ [2]. 

ɿʘʙʦʣʦʯʝʥʥʳʝ ʝʣʴʥʠʢʠ ʦʪʥʝʩʝʥʳ ʢ ʘʩʩ. Sphagno girgensohniiïPiceetum Pol. 1962 ʧʦʜʩʦʶʟʘ 
SphagnoïPiceenion ʩʦʶʟʘ Piceion ʧʦʨʷʜʢʘ Piceetalia excelsae Pawğ. in Pawğ., Sokoğ. et Wall. 1928 ʢʣʘʩ-

ʩʘ VaccinioïPiceetea Br.-Bl. in Br.-Bl., Siss. et Vl. 1939. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʣʦʚʳʝ ʠ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʦ-

ʝʣʦʚʳʝ ʣʝʩʘ ʩ ʚʳʨʘʞʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʧʦʥʠʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 
ʧʦʣʝʩʩʢʠʭ ʠ ʧʨʝʜʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʪʦʨʬʷʥʳʭ ʠ ʪʦʨʬʷʥʦ-ʛʣʝʝʚʳʭ ʩʣʘʙʦʘʵʨʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ 

ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʪʦʡʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. 

ʅʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʜʨʝʚʦʩʪʦʠ ʣʝʩʦʚ ʦʙʨʘʟʫʝʪ Picea abies
1
 ʚʳʩʦʪʦʡ 16-26 ʤ ʩ ʫʯʘʩʪʠʝʤ 

Betula pubescens ʠ Pinus sylvestris ʠʣʠ Populus tremula. ɽʣʴ ʚʤʝʩʪʝ ʩ ʧʫʰʠʩʪʦʡ ʙʝʨʝʟʦʡ ʦʙʳʯʥʦ ʬʦʨʤʠʨʫʶʪ 
ʠ ʚʪʦʨʦʡ ʧʦʜʲʷʨʫʩ. ʆʙʱʘʷ ʩʦʤʢʥʫʪʦʩʪʴ ʜʨʝʚʦʩʪʦʷ 50-70 %. ɽʣʴ ʜʦʩʪʠʛʘʝʪ II-III ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ. 

ʇʦʜʣʝʩʦʢ ʦʙʨʘʟʫʶʪ Frangula alnus, Salix cinerea ʠ Sorbus aucuparia. ʀʤʝʝʪʩʷ ʧʦʜʨʦʩʪ ʝʣʠ, ʙʝ-

ʨʝʟʳ ʧʫʰʠʩʪʦʡ. ʉʦʤʢʥʫʪʦʩʪʴ ï ʜʦ 20 %. ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ ʚʳʨʘʞʝʥ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ. ʅʘʠʙʦʣʝʝ ʢʦʥʩʪʘʥʪʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʳʨʳʭ 

ʣʝʩʦʚ ʠ ʣʝʩʥʳʭ ʙʦʣʦʪ Dryopteris carthusiana, Lysimachia vulgaris, Naumburgia thyrsiflora, Vola 

palustris. ʀʟʨʝʜʢʘ ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ c ʦʪʢʨʳʪʦʡ ʟʘʩʪʘʠʚʘʶʱʝʡʩʷ ʚʦʜʦʡ ʦʙʠʣʝʥ Calla palustris. ʇʦʩʪʦ-
ʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ Vaccinium myrtillus ʠ Trientalis europaea, ʧʨʠʯʝʤ ʯʝʨʥʠʢʘ ʥʝʨʝʜ-

ʢʦ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʦʙʠʣʠʝ. ʉʦʤʢʥʫʪʦʩʪʴ ʷʨʫʩʘ ʜʦʩʪʠʛʘʝʪ 50 %. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʦʦʙʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʳʡ ʧʦʢʨʦʚ (ʧʦʢʨʳʪʠʝ ʜʦ 80 %) ʠʟ ʩʬʘʛʥʦ-

ʚʳʭ ʤʭʦʚ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʝʥʳ Sphagnum girgensohnii, Sph. squarrosum, Sph. palustre, Sph. 

                                                
1
 ʅʘʟʚʘʥʠʷ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʘʥʳ ʧʦ ʉ. ʂ. ʏʝʨʝʧʘʥʦʚʫ [4], ʤʦʭʦʦʙʨʘʟʥʳʭ ï ʧʦ ʄ. ʉ. ʀʛʥʘʪʦʚʫ ʠ ʜʨ. [5]. 
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fallax, Sph. centrale. ʅʘʠʙʦʣʴʰʝʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʡ ʚʠʜ Sph. 

girgensohnii, ʯʘʩʪʦ ʬʦʨʤʠʨʫʶʱʠʡ ʩʧʣʦʰʥʦʝ ʧʦʢʨʳʪʠʝ ʠ Sph. squarrosum, ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʦʪʜʝʣʴʥʳʤʠ ʥʝʙʦʣʴʰʠʤʠ ʧʷʪʥʘʤʠ 0,5-3 ʤ
2
. ʉ ʛʦʩʧʦʜʩʪʚʦʤ ʚ ʥʘʟʝʤʥʦʤ ʷʨʫʩʝ ʤʭʦʚ ʩʚʷʟʘʥʘ ʬʣʦʨʠʩʪʠ-

ʯʝʩʢʘʷ ʙʝʜʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚ; ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʩʦʩʪʘʚʣʷʝʪ 18 ʚʠʜʦʚ ʥʘ 400 ʤ
2
. 

ɸʩʩʦʮʠʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʳ ʣʝʩʘ: Piceetum myrtillosoïsphagnosum, Piceetum herbosoï

sphagnosum, Piceetum sphagnosum [3]. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʪʘʢʠʭ ʩʦʦʙʱʝʩʪʚ ʨʘʟʣʠʯʥʦ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʙʝʩʩʪʦʯʥʳʭ 
ʜʠʧʨʝʩʩʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʘʷ ʩʤʝʥʘ ʧʫʰʠʩʪʦʡ 

ʙʝʨʝʟʳ ʝʣʴʶ. ɺ ʜʨʫʛʠʭ ï ʩʦʦʙʱʝʩʪʚʘ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʚʳʙʦʨʦʯʥʳʭ ʨʫʙʢʘʭ ʚ ʧʦʥʠʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩ 

ʟʘʩʪʦʡʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ɼʣʷ ʪʘʢʠʭ ʩʦʦʙʱʝʩʪʚ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʢʦʥ ʚ ʜʨʝʚʦ-
ʩʪʦʝ ʩ ʧʦʣʥʳʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚ ʥʠʭ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ. ʀʥʦʛʜʘ ʪʘʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʦʙʨʘʟʫʶʪʩʷ ʚ ʚʠʜʝ 

ʥʝʙʦʣʴʰʠʭ ʧʦʣʦʩ ʧʦ ʢʨʘʷʤ ʦʣʠʛʦʪʨʦʬʥʳʭ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʙʦʣʦʪ. ʌʣʦʨʠʩʪʠʯʝʩʢʠ ʦʥʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʝʨʝʭʦʜʫ ʦʪ ʝʣʦʚʳʭ ʟʝʣʝʥʦʤʦʰʥʳʭ ʢ ʩʦʩʥʦʚʳʤ ʩʬʘʛʥʦʚʳʤ ʣʝʩʘʤ. 

ɺ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʪʘʙʣ. ʧʦʢʘʟʘʥʘ ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʧʠʩʳʚʘʝʤʳʭ ʩʬʘʛʥʦ-
ʚʳʭ ʝʣʴʥʠʢʦʚ ʦʪ ʝʣʦʚʳʭ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʳʭ ʣʝʩʦʚ ʘʩʩ. Linnaeo borealisïPiceetum (Caj. 1921) 

K.-Lund 1962
1
 (ʧʦʜʩʦʶʟ EuïPiceenion K.-Lund 1981). ʃʝʩʘ ʵʪʦʡ ʘʩʩʦʮʠʘʮʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ ʚ ʙʦʣʝʝ ʤʝʟʦʬʠʪʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʘ ʧʦʜʟʦʣʠʩʪʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯ-
ʚʘʭ. ʀʭ ʦʪʣʠʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʧʦʢʨʦʚʘ ʠʟ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ. ʆʙʣʠʢ ʵʪʠʭ ʣʝʩʦʚ ʦʧʨʝʜʝʣʷʶʪ Pleurozium 

schreberi, Dicranum polysetum, Hylocomium splendens ʠ, ʨʝʞʝ, Cirriphyllum piliferum, ʥʘ ʬʦʥʝ ʢʦʪʦʨʳʭ 

ʦʙʳʯʥʦ ʦʙʠʣʴʥʳ Vaccinium myrtillus ʠʣʠ Calamagrostis arundinacea. ʇʦʚʳʰʘʝʪʩʷ ʢʦʥʩʪʘʥʪʥʦʩʪʴ ʙʦʨʝʘʣʴ-
ʥʳʭ ʚʠʜʦʚ: Melampyrum pratense, Orthilia secunda, Pteridium aquilinum, Vaccinium vitis-idaea. ʄʝʟʦʬʠʪʠʟʘ-

ʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʟʜʝʩʴ ʥʝʢʦʪʦʨʳʭ ʥʝʤʦʨʘʣʴʥʳʭ ʚʠʜʦʚ: Ajuga reptans, 

Carex digitata, Convallaria majalis, Corylus avellana, Dryopteris filix-mas, Stellaria holostea. ʆʜʥʘʢʦ ʵʪʠ ʚʠʜʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʩʩʝʷʥʥʦ ʩ ʥʝʙʦʣʴʰʠʤ ʦʙʠʣʠʝʤ. ɺ ʧʦʜʨʦʩʪʝ ʨʝʛʫʣʷʨʥʦ ʦʪʤʝʯʘʝʪʩʷ ʜʫʙ, ʥʝ ʚʳʭʦʜʷʱʠʡ ʚ 
ʚʝʨʭʥʠʝ ʷʨʫʩʳ. ɺʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʩʦʦʙʱʝʩʪʚ ʚʳʰʝ ï 25 ʚʠʜʦʚ ʥʘ 400 ʤ

2
. 

ʊʘʙʣʠʮʘ 

ʍʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʘʙʣʠʮʘ ʩʠʥʪʘʢʩʦʥʦʚ ʝʣʴʥʠʢʦʚ ʩʦʶʟʘ Piceion 
ʅʦʤʝʨ ʦʧʠʩʘʥʠʷ, ʪʘʙʣʠʯʥʳʡ ʗʨʫʩ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 ʘ b 

ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ: ʚʳʩʦʪʘ, ʤ  26 18 25 24 24 22 26 24 16 22 22 18 26 24 25 24 24 26 24 24 25 26 26 25 18 25 2626 

ɸ
ʩ
ʩ. 
S

p
h
.ï

P
. 

ɸ
ʩ
ʩ. 
L

.ï
P

. 

ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ, %  70 80 70 70 70 70 70 60 70 70 60 60 70 70 70 60 70 70 60 60 60 80 80 80 70 80 60 

ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ,                              

ʧʦʜʣʝʩʦʢ: ʩʦʤʢʥʫʪʦʩʪʴ, %  5 5 20 20 10 7 20 2 5 15 20 5 5 10 15 2 5 2 5 20 5 2 5 2 2 2 1 

ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ                             

ʷʨʫʩ: ʦʙʱʝʝ ʧʦʢʨʳʪʠʝ, %  20 3 30 5 10 10 10 10 20 50 7 5 60 70 60 60 10 30 20 30 50 10 20 20 10 35 20 

ʄʦʭʦʚʦʡ ʷʨʫʩ: ʧʦʢʨʳʪʠʝ, %  70 50 70 70 80 75 70 80 55 60 60 60 5 5 5 1 50 75 70 30 30 70 50 35 40 5 50 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ  19 16 12 19 19 20 23 14 15 25 19 20 25 28 30 27 19 24 20 30 23 25 27 28 29 24 17 

Picea abies A 4 . 3 3 4 3 4 3 3 1 1 + 4 4 4 3 3 4 3 3 4 5 5 5 . 4 3 V V 

P. abies B . 1 . . . . . 1 . 2 2 2 . . . . 2 . . . . . . . 3 . . III  I  

P. abies C 1 + 1 2 1 + 2 + + 2 2 1 + 1 + + 1 + 1 2 1 . 1 + + 1 . V V 

ɼ. ʚ. ʘʩʩ. Sphagno girgensohniiïPiceetum ʠ ʧʦʜʩʦʶʟʘ SphagnoïPiceenion 

Sphagnum girgensohnii E 4 3 4 4 5 5 4 5 4 3 2 3 . . + . . . . . . . . . . . . V I  

Sph. squarrosum E . + . . 1 . + . . 1 2 . . . . . . . . . . . . . . . . III  . 

Polytrichum commune E + . . + + . + . + + . 1 . . + . . . . . . . . . . . . III  I  

ɼ. ʚ. ʧʦʜʩʦʶʟʘ Eu-Piceenion, ʩʦʶʟʘ Piceion ʠ ʧʦʨʷʜʢʘ Piceetalia 

Maianthemum bifolium D . . + + . + + . . . r + + . + r + + r + + + + + . + + III  V 

Oxalis acetosella D . . + r + + . . . . . . . + 2 . 1 + r 1 1 + + + 1 . 2 II  V 

Gymnocarpium dryopteris D . . . . . . . . . . r . . . + . . . . . . . r r + . + I  II  

Rhitidiadelphus triquertus E . . . . r . . . . + . . . 1 . . . . . . . . . . . . . I  I  

Lycopodium annotinum D . . . . . . . r 1 . . . . . . . . . . . . . . . . . . I  . 

ɼ. ʚ. ʢʣʘʩʩʘ VaccinioïPiceetea  

Vaccinium myrtillus D 2 + 1 1 r + + 1 2 3 1 + 3 3 1 3 + 2 2 + 3 1 2 2 . 2 2 V V 

Trientalis europaea D + . + + . + r + + . + + r . + r + . r . + + + + r + + IV  V 

Pinus sylvestris A/B/C 1// . . . . . . 1// +// +// +// 1// /2/+ 1// 1// . 1/r/ +// 1// . . +// . . . 1// 1// III  IV  

Vaccinium vitis-idaea D + . + . . . . + . + + . + r . r + r + . + . + . . + + III  IV  

Pleurozium schreberi E 1 . . . . . . + + + . . 1 + 1 . 3 4 2 2 2 3 3 2 2 + 3 II  V 

Dicranum polysetum E . . . . . . . r . + + . . . . . + . 2 . r + + 1 . r + II  III  

Pteridium aquilinum D . . . . . . . r . . . . . . . + + . + . . + r . . . + I  III  

Orthilia secunda D . . . . . . . . . . . . + . + . . r + . . . r . + . . . III  

Hylocomium splendens E . . . . . . . . . . . . + . . . . + 3 . + 2 2 . . . . . III  

                                                
1
 ʖʞʥʦʪʘʝʞʥʳʝ ʙʦʨʝʘʣʴʥʳʝ ʝʣʴʥʠʢʠ ʩ ʨʘʟʚʠʪʳʤ ʧʦʢʨʦʚʦʤ Oxalis acetosella, ʧʘʧʦʨʦʪʥʠʢʦʚ ʠ ʯʘʩʪʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ Calamagrostis 

arundinacea ʠ Rubus saxatilis ʧʨʝʜʣʦʞʝʥʦ ʦʪʥʦʩʠʪʴ ʢ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ɺʘʣʜʘʝ ʘʩʩ. MaianthemoïPiceetum Korotkov 1991 [1], ʥʝ ʠʤʝʶʱʝʡ 

ʩʦʙʩʪʚʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʠʜʦʚ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʵʪʦʛʦ ʩʠʥʪʘʢʩʦʥʘ ʦʪ ʘʩʩ. LinnaeoïPiceetum, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʢʘ ʥʝ ʚʧʦʣʥʝ ʦʙʦʩʥʦ-

ʚʘʥʘ, ʘ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʠʜʳ ʰʠʨʦʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʙʦʨʝʘʣʴʥʳʭ ʝʣʴʥʠʢʘʭ ʨʘʟʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ɽʚʨʦʧʳ [1]. ɺ ʥʘʰʠʭ ʩʦʦʙʱʝʩʪʚʘʭ ʬʠʪʦʮʝʥʦ-

ʪʠʯʝʩʢʘʷ ʨʦʣʴ ʥʝʤʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʦʯʝʥʴ ʤʘʣʘ. ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʪʥʦʩʠʪʴ ʥʘʰʠ ʣʝʩʘ ʠ ʢ ʘʩʩ. Melico nutantisïPiceetum K.-Lund 1981, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʝʡʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʚ ʮʝʥʦʬʣʦʨʝ ʥʝʤʦʨʘʣʴʥʳʭ ʚʠʜʦʚ. ɺ ʩʚʷʟʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʩʠʥʪʘʢʩʦʥʦʤʠʠ 

ʝʣʦʚʳʭ ʣʝʩʦʚ, ʥʘʰʠ ʝʣʴʥʠʢʠ ʦʪʥʝʩʝʥʳ ʢ ʘʩʩ. L.ïP. ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ.  
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ʅʦʤʝʨ ʦʧʠʩʘʥʠʷ, ʪʘʙʣʠʯʥʳʡ ʗʨʫʩ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 ʘ b 

Linnaea borealis D . . . . . . . . . . . . . . . . . . . . . r r r . . . . II  

Melampyrum pratense D . . . . . . . . . . . . . . . . . + + . r + r . . . . . II  

Phegopteris connectilis D . . . . . . . . . . . . . . . . . . . r . . . r + . . . II  

Dicranum scoparium E . . . . . . . . . . . . . . . . r r . . r . . . . . . . II  

Pyrola rotundifolia D . . . . . . . . . . . . + . . . . + . . . . . . + . . . II  

Polygonatum odoratum D . . . . . . . . . . . . . . . . + r . . . . . . . . . . I 

ɼ. ʚ. ʢʣʘʩʩʘ Alnetea glutinosae 

Betula pubescens A/B/C /1/ 5//+ /3/ /2/ //+ /+/ /+/+ //+ 3// /2/+ 3// /2/ . . . . . . . . /+/ . . . . /1/ . V I 

Calamagrostis canescens D . r . . . + r . . . . . . . . . . . . . . . . . . . . II  . 

Lysimachia vulgaris D . + . . + + r . . + r + . . . . . . . r . . . . . + . III  I 

Naumburgia thyrsiflora D r . + r r . r . . + . . . . . . . . . . . . . . . r . III  I 

Salix cinerea C . 1 . . . + + . . + r . . . . . . . . + . . . r . . . III  I 

Vola palustris D . . . r + + r . . . . 1 . . . . . . . . . . . . r . . III  I 

ɼ. ʚ. ʢʣʘʩʩʘ QuercoïFagetea 

Quercus robur C r . . . . . r . . . . + + + r . . . + + . + r + . . . II  III  

Stellaria holostea D r . . . . r r . . . . + + + + + . . . + r . . . + . . II  III  

Convallaria majalis D . . . . . . . . . . . . . . . . + + r . . r . . r . . . II  

Corylus avellana C + . . . . . . . . . . . 1 . . + + r . . . . . . . . . I II  

Carex digitata D . . . . . . . . . . . . . . + . . . . . . r r r . . + . II  

Dryopteris filix-mas D . . . . . . . . . . . . . + . r . . . . r r . . + . . . II  

Aegopodium podagraria D . . . . . . . . . . . . . + . . . . . . . . . . r . . . I 

Ajuga reptans D . . . . . . . . . . . . . . . . . + . + . . r . . . . . II  

Galeobdolon luteum D . . . . . . . . . . . . . . . . . . . 1 . . . r . . . . I 

Melampyrum nemorosum D . . . . . . . . . . . . . + . . . . . . . + . . . . . . I 

Moehringia trinervia D . . . . . . . . . . . . . . . . + . . . . . . r . + . . II  

Paris quadrifolia D . . . r . . . . . . . . . . . . . . . . . . . . r . . I I 

ʇʨʦʯʠʝ ʚʠʜʳ  

Betula pendula A/B/C . . . . . . . . . . . . /1/ /+/ //+ /2/ . /+/ . . . //r . /+/+ 2// . /+/ . IV  

Populus tremula A/B/C . . . . . 2//+ //r . . 3// . . . . . . . . . . . //r . //+ //+ /2/+ //+ II  II  

Dryopteris carthusiana D r + + + 1 + + + + r + + + + + r + + . + + + + . + + + V V 

Frangula alnus C + + 2 1 1 1 1 . + + 1 + + + + + + . . + + + + + + + . V V 

Sorbus aucuparia C + . . . . r . . 1 + + + + 1 2 + + + . 1 + + + + + 1 . III  V 

Luzula pilosa D r . . . . + r . . . . + + + + + + + . + r + + r r + + II  V 

Equisetum sylvaticum D . . + r + + . . . . . . . . . . . . . + . . . r . . . II  I 

Carex leporina D . . . . r r r . . . . . . . r + . . . . . . . . . . . II  I 

Calla palustris D . + 2 1 . . . . . . . . . . . . . . . . . . . . . . . II  . 

Carex nigra D r . . . . . . . r + . . . . . . . . . . . . . . . . . II  . 

Solidago virgaurea D . . . . . . . . . . . + + . . + + + r . r + r . + . . I IV  

Calamagrostis arundinacea D + . . . . . . . . . . . 2 3 1 2 + + r . . r + . . . . I IV  

Athyrium filix-femina D . . . r . . . . . . . . . r . . . + . + r . . . . . . I II  

Anemonoides sp. D . . . . . . . . . . . + r . . r . . . + . . . . . . . I II  

Agrostis canina D . . . . . . r . . . . + . . + . . . . . . . . . . . . I I 

Carex elongata D . . . . . . . . . . + . . . . . . . . . . . . . . + . I I 

Juncus effusus D . . . . r . . . . . . . . . r . . . . . . . . . . . . I I 

Molinia caerulea D . r . . . . . . . . . . . . . . . . . . . . . . . 2 . I I 

Rubus nessensis C r . . . . . . . . . . + . . . . . . . . . . . . . + . I I 

Fragaria vesca D . . . . . . . . . . . . 1 + . . . . . + r . r . + . . . III  

Rubus saxatilis D . . . . . . . . . . . . + 1 . r + + r r . . r . . . . . III  

Galeopsis bifida D . . . . . . . . . . . . . + . . + . . . r . . r . + . . II  

Angelica sylvestris D . . . . . . . . . . . . . . . . . . . + . . . . + . . . I 

Rubus idaeus C . . . . . . . . . . . . . . . . . . . . . . r r . . . . I 

Polytrichum juniperinum E . . . . + . r . . + . r . r . . . . . . . . r . . . . II  I 

Plagiomnium cuspidatum E . . . . . r r . . r . . . . r . . . . r . . . . . . . II  I 

Sphagnum palustre E r . . + . . . . . + . . . . . . . . . . . . . . . . . II  . 

Plagiomnium affine E . . . r . . . . . . . . . + + r r . . + r . . 1 . . . I III  

Athrichum undullatum E . . . . r . . . . . . . . + r r . . . . . . . . + . . I II  

Cirriphyllum piliferum E . . . . . . . . + . r . 1 + 1 . . . . . . . . + . + . I II  

Eurhynchium angustirete E . . . . . . . . . . r . r . r . . . . r . . . . r . . I II  

Sphagnum fallax E . . . . . . . r r . . . . . . . . . . . . . . . . . . I . 

Sciurohypnum oedipodium E . . . . . . . . . . . . . . r r r . . . . . . r . . . . II  

Amblystegium serpens E . . . . . . . . . . . . . r . . . . . . . . . r . . r . II  

Plagiothecium denticulatum E . . . . . . . . . . . . . . . r . . . r . . . . . . . . I 

 

ʆʪʤʝʯʝʥʳ ʚ ʦʜʥʦʤ ʦʧʠʩʘʥʠʠ: Acer platanoides C (16,+), Alnus glutinosa B (20,1), Alnus incana C 

(16,r), Calliergon giganteum E (11,r), Calliergonella cuspidata E (5,+), Carex sp. D (15,r), Carex vesicaria 
D (2,r), Circaea alpina D (25,r), Comarum palustre D (10,1), Dactylorhiza fuschii D (16,+), Deschampsia 

cespitosa D (2,r), Dryopteris cristata D (10,+), Equisetum pratense D (25,+), Eriophorum vaginatum D 

(8,1), Festuca gigantea D (16,r), Fraxinus excelsior C (20,r), Hypopitis monotropa D (14,r), Juniperus 

communis D (17,r), Leirchenfeldia flexuosa D (26,r), Lonicera xylosteum C (20,r), Menyanthes trifoliata D 
(10,r), Mycelis muralis D (26,+), Poa palustris D (12,+), Plagiomnium ellipticum E (16,r), Polytrichastrm 

formosum E (19,+), Potentilla erecta D (20,+), Ptilium crista-castrensis E (19,1), Ranunculus acris D (25,r), 

Ranunculus repens D (16,r), Rhizomnium punctatum E (4,r), Rhodobryum roseum E (17,r), Sambucus 
racemosa C (17,r), Scirpus sylvaticus D (2,2), Scorzonera humilis D (17,r), Serpoleskea subtilis E (24,r), 
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Solanum dulcamara D (2,r), Sphagnum centrale E (8,+), Veronica officinalis D (25,r), Viburnum opulus C 

(20,r), Viola selkirkii D (25,+). 

ʇʨʠʤʝʯʘʥʠʝ: ʢʣʘʩʩʳ ʧʦʩʪʦʷʥʩʪʚʘ ʚʠʜʦʚ ʜʘʥʳ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ: I ï ʚʠʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʝʥʝʝ, 

ʯʝʤ ʚ 20 % ʦʧʠʩʘʥʠʡ, II ï 21-40 %, III ï 41-60 %, IV ï 61-80 %, V ï 81-100 %. ʆʙʦʟʥʘʯʝʥʠʷ ʷʨʫʩʦʚ: ɸ ï 
ʧʝʨʚʳʡ ʧʦʜʲʷʨʫʩ ʜʨʝʚʦʩʪʦʷ, B ï ʚʪʦʨʦʡ ʧʦʜʲʷʨʫʩ, C ï ʧʦʜʣʝʩʦʢ, ʧʦʜʨʦʩʪ, D ï ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ, ɽ 

ï ʤʦʭʦʚʦʡ. ʆʙʦʟʥʘʯʝʥʠʷ ʩʠʥʪʘʢʩʦʥʦʚ: aï ʘʩʩ. SphagnoïPiceetum, b ï ʘʩʩ. LinnaeoïPiceetum. 
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ʪʝʨʨʠʪʦʨʠʠ ʅʇ çʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝè. 

 
On the base of the geobotanical data from the Smolensk region the floristic differenciation of swamp spruce-forests, 

assigned to ass. Sphagno girgensohniiïPiceetum Piceetum K.-Lund 1981 is presented. 

The key words: swamp spruce-forests, syntaxonomy, Smolensk region. 
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ʌɽʅʆʃʆɻʀʏɽʉʂʀɽ ʌʆʈʄʓ ɼʋɹɸ ʏɽʈɽʐʏɸʊʆɻʆ (QUERCUS ROBUR L.)  

ɺ ʈɸɿʃʀʏʅʓʍ ʊʀʇɸʍ ʃɸʅɼʐɸʌʊʆɺ ɹʈʗʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʀ.ʀ. ʉʠʣʴʯʝʥʢʦ  

 
ʀʩʩʣʝʜʦʚʘʥ ʬʝʥʦʣʦʛʠʯʝʩʢʠʡ ʨʠʪʤ ʨʘʟʚʠʪʠʷ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʬʦʨʤ Quercus robur L. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ 
ʦʙʣʘʩʪʠ. ʇʦʢʘʟʘʥʘ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʣʘʥʜʰʘʬʪʦʚ. ʇʦ ʨʠʪʤʫ ʨʘʟʚʠʪʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʪʠʧʘ ʜʫʙʨʘʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʥʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʡ ʨʠʪʤ, ʜʫʙ ʯʝʨʝʱʘʪʳʡ,  ʪʠʧʳ ʜʫʙʨʘʚ, ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ.  

 

ɺʚʝʜʝʥʠʝ  

ɺʧʝʨʚʳʝ ʨʘʥʥʷʷ (Quercus robur L. f. praecox Czern.) ʠ ʧʦʟʜʥʷʷ (Quercus robur L. f. tardiflora 

Czern.) ʬʝʥʦʬʦʨʤʳ ʫ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʙʳʣʠ ʦʧʠʩʘʥʳ ɺ.ʄ.ʏʝʨʥʷʝʚʳʤ ʚ 1858 ʛʦʜʫ. ɿʘ ʜʣʠʪʝʣʴʥʳʡ 
ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʥʦ- ʠ ʧʦʟʜʥʦ-ʨʘʩʧʫʩʢʘʶʱʝʤʫʩʷ ʜʫʙʫ ʧʨʠʩʚʘʠʚʘʣʠ ʨʘʟʥʳʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ 

ʨʘʥʛʠ: ʬʦʨʤʳ, ʨʘʩʳ, ʵʢʦʪʠʧʳ ʠ ʵʜʘʬʦʪʠʧʳ. ʉʦʛʣʘʩʥʦ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʢʦʜʝʢʩʫ ʙʦʪʘʥʠʯʝʩʢʦʡ ʥʦ-

ʤʝʥʢʣʘʪʫʨʳ ʚʥʫʪʨʠ ʚʠʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʨʘʥʛ ï forma. ɸ.ʄ. ʐʫʪʷʝʚ [7] ʧʨʠ ʠʩʩʣʝʜʦ-
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ʚʘʥʠʷʭ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʦʤʝʪʠʣ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʨʦʯʥʦ ʟʘʢʨʝʧʠʣ-

ʩʷ ʥʦʤʝʥʢʣʘʪʫʨʥʳʡ ʨʘʥʛ çʬʦʨʤʘè. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʨʠʪʤ ʨʘʟʚʠʪʠʷ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʬʦʨʤ  ʜʫʙʘ  ʯʝʨʝʰʯʘʪʦʛʦ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʜʫʙʨʘʚ ʧʦ ʬʝʥʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ. 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ  

ɼʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2008-2011ʛ.ʛ. ʥʘ ʧʦʩʪʦʷʥ-

ʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʜʫʙʨʘʚʘʭ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʣʘʥʜʰʘʬʪʦʚ: ʧʦʣʝʩ-
ʩʢʦʤ, ʦʧʦʣʴʩʢʦʤ, ʣʝʩʩʦʚʳʭ ʨʘʚʥʠʥ ʠ ʜʦʣʠʥʥʦ-ʨʝʯʥʦʤ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʬʦʨʤʘʤʠ ʜʫʙʘ 

ʯʝʨʝʰʯʘʪʦʛʦ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʅ.ɽ. ɹʫʣʳʛʠʥʘ [2]. ʂʘʞʜʦʡ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʬʘʟʝ ʧʨʠ-

ʩʚʦʝʥʦ ʥʘʟʚʘʥʠʝ ʠ ʢʨʘʪʢʦʝ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ. 

ʉʨʦʢʠ ʥʘʯʘʣʘ ʨʘʩʧʫʩʢʘʥʠʷ ʣʠʩʪʴʝʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʬʘʟʝ çʨʘʟʚʝʨʟʘʥʠʝ ʧʦ-

ʯʝʢè ʠʣʠ ʨʘʩʢʨʳʪʠʷ ʧʦʯʝʢ. ʋʯʸʪ ʜʝʨʝʚʴʝʚ ʚʩʪʫʧʠʚʰʠʭ ʚ ʬʘʟʫ ʨʘʩʢʨʳʪʠʷ ʧʦʯʝʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʩʪʘ 

ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ 5 ʜʥʝʡ ʠ ʫʯʝʪʦʤ ʧʨʦʮʝʥʪʘ ʚʩʪʫʧʠʚʰʠʭ ʚ ʜʘʥʥʫʶ ʬʘʟʫ ʜʝʨʝʚʴʝʚ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 
ʈʘʥʥʷʷ ʬʝʥʦʬʦʨʤʘ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʪʫʧʘʣʘ ʚ ʬʘʟʫ ʥʘʙʫʭʘʥʠʷ ʧʦʯʝʢ (ʇʙ

1
)  ʚ ʢʦʥʮʝ ʚʪʦ-

ʨʦʡ ʜʝʢʘʜʳ ʘʧʨʝʣʷ, ʘ ʨʘʟʚʝʨʟʘʥʠʝ ʧʦʯʝʢ (ʇʙ
2
) ʧʨʦʠʩʭʦʜʠʪ 22 ï 24 ʘʧʨʝʣʷ. ʇʦʟʜʥʷʷ ʬʝʥʦʬʦʨʤʘ ʚʩʪʫʧʘ-

ʝʪ ʚ ʬʘʟʫ ʇʙ
2
  ʚ ʢʦʥʮʝ ʚʪʦʨʦʡ, ʥʘʯʘʣʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʤʘʷ. ʅʘʯʘʣʦ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʧʦʙʝʛʦʚ (ʇʙ

3
) ʫ 

ʨʘʥʥʝʡ ʬʦʨʤʳ - ʚ ʢʦʥʮʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʘʧʨʝʣʷ, ʦʢʦʥʯʘʥʠʝ ʨʦʩʪʘ (ʇʙ
4
) ʥʘʩʪʫʧʘʝʪ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ. 

ʇʦʟʜʥʷʷ ʬʦʨʤʘ ʪʘʢ ʞʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʬʘʟʳ ʇʙ
3
 ʠ ʇʙ

4
 ʚ ʢʦʥʮʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʤʘʷ ʠ ʥʘʯʘʣʝ ʠʶʥʷ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ï ʌʝʥʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʬʦʨʤ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ (ɼʘʥʥʳʝ ʘʚʪʦʨʘ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʪʤʠʨʘʥʠʝ ʣʠʩʪʴʝʚ ʪʘʢ ʞʝ ʠʤʝʝʪ ʬʘʟʳ: ʦʙʦʩʦʙʣʝʥʠʝ (ʃ
1
), ʟʘʚʝʨʰʝʥʠʝ ʨʦʩʪʘ ʠ 

ʚʳʟʨʝʚʘʥʠʝ (ʃ
2
), ʨʘʩʮʚʝʯʠʚʘʥʠʝ ʦʪʤʠʨʘʶʱʠʭ ʣʠʩʪʴʝʚ (ʃ

3
), ʦʧʘʜʘʥʠʝ ʣʠʩʪʴʝʚ (ʃ

4
). ʆʙʦʩʦʙʣʝʥʠʝ ʣʠ-

ʩʪʴʝʚ (ʦʙʣʠʩʪʚʣʝʥʠʝ ʧʦʙʝʛʘ) ʥʘʯʠʥʘʝʪʩʷ ʫ ʨʘʥʥʝʡ ʬʦʨʤʳ 27-28 ʘʧʨʝʣʷ ʠ ʚ 20-ʭ ʯʠʩʣʘʭ ʤʘʷ ʫ ʧʦʟʜʥʝʡ.  
ʌʘʟʘ ʃ

2 
ʢʘʢ ʧʨʘʚʠʣʦ ʥʘʩʪʫʧʘʝʪ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʤʘʷ ʫ ʨʘʥʥʝʡ ʬʦʨʤʳ ʠ ʚ ʥʘʯʘʣʝ ʠʶʥʷ ʫ 

ʧʦʟʜʥʝʡ. ʌʘʟʘ ʃ
3
 ʫ ʨʘʥʥʝʡ ʬʦʨʤʳ ʥʘʩʪʫʧʘʝʪ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ, ʧʦʟʜʥʷʷ ʬʦʨʤʘ ʦʪʩʪʘʝʪ ʧʨʠ-

ʤʝʨʥʦ ʥʘ ʥʝʜʝʣʶ.  
ʆʧʘʜʝʥʠʝ ʣʠʩʪʚʳ ʃ

4 
ʫ ʦʙʝʠʭ ʬʦʨʤ ʥʘʯʠʥʘʝʪʩʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʦʢʪʷʙʨʝ, ʨʘʥʥʷʷ ʬʦʨʤʘ ʥʝ-

ʤʥʦʛʦ ʦʧʝʨʝʞʘʝʪ ʧʦʟʜʥʶʶ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘ ʤʦʣʦʜʳʭ ʜʫʙʢʘʭ ʧʦʟʜʥʝʡ ʬʦʨ-

ʤʳ ʣʠʩʪʚʘ ʯʘʩʪʦ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ ʙʫʜʫʱʝʡ ʚʝʩʥʳ. 

ʌʘʟʘ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ (ʇʣ
3
) ʥʘʩʪʫʧʘʝʪ ʚ ʩʝʥʪʷʙʨʝ ï ʦʢʪʷʙʨʝ ʫ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʬʦʨʤ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. ʇʣʦʜ ï ʦʨʝʭ (ʞʸʣʫʜʴ) ʛʦʣʳʡ, ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ (1,5-3,5 ʩʤ ʜʣʠʥʦʡ), ʥʘ ʜʣʠʥʥʦʡ (3-8 

ʩʤ) ʧʣʦʜʦʥʦʞʢʝ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʪʦʠ ʠʣʠ ʠʥʦʡ ʬʝʥʦʬʘʟʳ ʦʢʘʟʳʚʘʶʪ ʪʝʤʧʝ-

ʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ. 
ʈʘʟʥʠʮʘ ʚ ʩʨʦʢʘʭ ʨʘʩʧʫʩʢʘʥʠʷ ʣʠʩʪʴʝʚ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʧʦ ʜʘʥʥʳʤ 

ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 30 ï 45 ʜʥʝʡ. ʇʦ ʵʪʦʤʫ ʥʝ ʨʝʜʢʦ ʢʨʦʤʝ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʬʝʥʦ-

ʬʦʨʤ ʚʳʜʝʣʷʶʪ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʬʝʥʦʬʦʨʤʫ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴ-
ʟʦʚʘʥ ʤʝʪʦʜ ʵʪʘʣʦʥʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʜʝʨʝʚʴʷ ʩ ʢʨʘʡʥʠ-

ʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʨʠʟʥʘʢʦʚ ʧʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ [1, 2].  
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ɺ ʬʘʟʫ ʮʚʝʪʝʥʠʷ (ʎ
4
) ʚʩʪʫʧʘʶʪ ʜʝʨʝʚʴʷ ʩʪʘʨʰʝ 40 ʣʝʪ. ʈʘʥʥʷʷ ʬʝʥʦʬʦʨʤʘ ʮʚʝʪʝʪ ʚ ʧʝʨʚʳʭ 

ʯʠʩʣʘʭ ʤʘʷ. ʇʦʟʜʥʷʷ ʬʦʨʤʘ ʟʘʮʚʝʪʘʝʪ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ. ʊʳʯʠʥʦʯʥʳʝ ʮʚʝʪʢʠ ʩʦʙʨʘʥʳ ʚ ʜʣʠʥʥʳʝ 

ʩʚʠʩʘʶʱʠʝ ʩʝʨʸʞʢʠ. ɾʝʥʩʢʠʝ ʮʚʝʪʢʠ ʩʦʙʨʘʥʳ ʚ ʤʝʣʢʠʝ ʛʦʣʦʚʯʘʪʳʝ ʩʦʮʚʝʪʠʷ (ʜʦ 2ʤʤ ʚ ʜʠʘʤʝʪʨʝ) ʩ 

ʨʝʜʫʮʠʨʦʚʘʥʥʳʤ ʦʢʦʣʦʮʚʝʪʥʠʢʦʤ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʪʘʢ ʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʪʠʧʘ ʜʫʙʨʘʚ ʧʦ ʩʨʦ-

ʢʘʤ ʚʝʩʝʥʥʝʛʦ ʣʠʩʪʦʨʘʩʧʫʩʢʘʥʠʷ (ʨʠʩʫʥʦʢ 2).  

ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʬʝʥʦʬʦʨʤ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʘʤ ʣʘʥʜʰʘʬʪʦʚ. ɺ 
ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʙʣʠʩʪʚʣʝʥʠʷ ʜʫʙʘ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʣʘʥʜ-

ʰʘʬʪʥʳʭ ʧʨʦʬʠʣʷʭ. ʆʙʩʣʝʜʦʚʘʣʠʩʴ ʫʯʘʩʪʢʠ ʜʫʙʨʘʚ ʠ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦ-

ʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʚ ʩʦʩʪʘʚʝ ʜʫʙʘ   ʯʝʨʝʰʯʘʪʦʛʦ  4-8 ʝʜ. ʂʘʞʜʦʝ 
ʥʘʩʘʞʜʝʥʠʷ ʦʪʥʦʩʠʣʦʩʴ ʢ ʦʜʥʦʤʫ ʠʟ ʪʠʧʦʚ    ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʫʙʨʘʚ. 

 
ʈʠʩʫʥʦʢ 2. ï ʊʠʧʳ ʜʫʙʨʘʚ ʧʦ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ (ɼʘʥʥʳʝ ʘʚʪʦʨʘ). 

ʇʨʦʬʠʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʭʦʜʠʣ ʯʝʨʝʟ ɹʨʷʥʩʢʦʝ ʦʧʦʣʴʝ, ʉʥʝʞʝʪʴʩʢʦ-ɼʝʩʥʷʥʩʢʠʡ ʜʦʣʠʥʥʦ-
ʨʝʯʥʦʡ ʣʘʥʜʰʘʬʪ, ʂʣʶʢʦʚʝʥʩʢʠʡ ʣʘʥʜʰʘʬʪ ʧʦʣʝʩʩʢʦʛʦ ʪʠʧʘ, ʅʘʚʣʠʥʩʢʦ-ɼʝʩʥʷʥʩʢʠʡ ʜʦʣʠʥʥʳʡ 

ʣʘʥʜʰʘʬʪ, ʂʦʢʦʨʝʚʩʢʦʝ ʧʦʣʝʩʴʝ, ɹʨʘʩʦʚʩʢʠʡ ʣʘʥʜʰʘʬʪ ʣʝʩʩʦʚʳʭ ʧʣʘʪʦ.  

ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ ʚ ʜʦʣʠʥʥʦ-ʨʝʯʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʉʥʝʞʝʪʴʩʢʦ-ɼʝʩʥʷʥʩʢʦʤ ʠ ʅʘʚʣʠʥʩʢʦ-

ɼʝʩʥʷʥʩʢʦʤ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʧʦʡʤʝʥʥʳʭ ʜʫʙʨʘʚʘʭ ʨʝʢʠ ɼʝʩʥʳ ʠ ʝʝ ʧʨʠʪʦʢʦʚ (ʅʘʚʣʠ, ʈʝʚʥʳ, ʅʝʨʫʩʩʳ) 
ʠ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ. ɺ ʥʘʠʙʦʣʝʝ ʩʫʭʠʭ ʠ 

ʙʝʜʥʳʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʚ ʬʦʨʤʝ ʧʦʜʣʝʩʢʘ ʚ ʩʫʭʠʭ ʠ ʩʚʝʞʠʭ ʩʦʩʥʦʚʳʭ ʙʦʨʘʭ. 

ʅʝ ʟʘʚʠʩʠʤʦ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʣʠʥʥʦ-ʨʝʯʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʜʦʤʠʥʠʨʫʝʪ ʨʘʥʥʷʷ 
ʬʝʥʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ (ʨʠʩʫʥʦʢ 2,ʪʠʧ 1), ʘ ʧʦʟʜʥʷʷ ʬʝʥʦʬʦʨʤʘ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʣʥʦ-

ʩʪʴʶ ʠʣʠ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʢʫʨʪʠʥʘʤʠ ʚ ʧʦʡʤʘʭ ʤʘʣʳʭ ʨʝʢ. 

ɺ ɹʨʷʥʩʢʦʤ ʦʧʦʣʴʝ, ʂʣʶʢʦʚʝʥʩʢʦʤ ʣʘʥʜʰʘʬʪʝ ʧʦʣʝʩʩʢʦʛʦ ʪʠʧʘ, ʂʦʢʦʨʝʚʩʢʦʤ ʧʦʣʝʩʴʝ ʠ ɹʨʘ-

ʩʦʚʩʢʦʤ ʣʘʥʜʰʘʬʪʝ ʣʝʩʩʦʚʳʭ ʧʣʘʪʦ, ʜʫʙ ʚ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥ 
ʧʦʟʜʥʝʡ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʦʡ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ɺ ʧʨʝʜʝʣʘʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ  ʜʦʤʠʥʠʨʫʝʪ ʧʦʟʜʥʷʷ ʬʝʥʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ (ʨʠʩʫʥʦʢ 2, ʪʠʧ 2). ʈʘʥ-

ʥʷʷ ʬʝʥʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʚʩʪʨʝʯʘʝʪʩʷ ʝʜʠʥʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʪʢʘʷ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʬʝʥʦʬʦʨʤ ʧʦ ʪʠʧʘʤ ʣʘʥʜʰʘʬʪʦʚ. 

ʊʘʢ ʞʝ ʥʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʥʘʩʘʞʜʝʥʠʝ ʩʣʦʞʥʦʡ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʜʦʣʠʥʝ ʨʝʢʠ 

ɻʙʝʥʴ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʣʘʥʜʰʘʬʪʦʚ: ʅʘʚʣʠʥʩʢʦ-ɼʝʩʥʷʥʩʢʦʛʦ ʠ ʂʦʢʦʨʝʚʩʢʦʛʦ ʧʦʣʝʩʴʷ. ʆʥʦ ʠʤʝʝʪ 
ʩʤʝʰʘʥʥʳʡ ʩʦʩʪʘʚ ʠʟ ʜʝʨʝʚʴʝʚ ʨʘʥʥʝʡ, ʧʦʟʜʥʝʡ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʬʦʨʤ (ʨʠʩʫʥʦʢ 2,ʪʠʧ 3) ʦʪʤʝʯʝʥʳ 

ʥʘʤʠ ʪʦʣʴʢʦ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɻʙʝʥʴ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʣʘʥʜʰʘʬʪʦʚ: ʅʘʚʣʠʥʩʢʦ-ɼʝʩʥʷʥʩʢʦʛʦ ʠ ʂʦʢʦʨʝʚ-

ʩʢʦʛʦ ʧʦʣʝʩʴʷ. ʊʘʢʦʡ ʪʠʧ ʥʘʩʘʞʜʝʥʠʡ ʠʤʝʝʪ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʭʘʨʘʢʪʝʨʝʥ  ʚ ʫʟ-

ʢʠʭ ʟʦʥʘʭ ʢʦʥʪʘʢʪʘ ʜʦʣʠʥʥʦ-ʨʝʯʥʳʭ ʠ ʧʦʣʝʩʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ.  
ʇʨʠʯʠʥʦʡ ʩʪʦʣʴ ʟʘʢʦʥʦʤʝʨʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʪʠʧʦʚ ʜʫʙʨʘʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʢ ʨʘʟʣʠʯʥʳʤ ʣʘʥʜʰʘʬʪʘʤ ʷʚʣʷʶʪʩʷ  ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ, ʢʘʢ 

ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ.  ɾʝʩʪʢʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʧʨʠʟʥʘʢʘ ʩʨʦʢʦʚ ʣʠʩʪʦʨʘʩʧʫʩʢʘʥʠʷ ʠ ʢʨʫʧʥʳʝ ʩʝʤʝʥʘ-ʞʝʣʫʜʠ, 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʜʫʙʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ʤʘʪʝʨʠʥʩʢʦʛʦ ʥʘʩʘʞʜʝʥʠʷ. ʕʪʘ ʦʩʦʙʝʥ-

ʥʦʩʪʴ ʜʫʙʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ ʧʦʨʦʜʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʣʦʚʠʷʤ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ [4].  

ʊʘʢ ʞʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʯʝʪʢʦʛʦ ʧʨʠʫʨʦʯʠʚʘʥʠʷ ʬʝ-
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ɼʥʠ ʥʘʙʣʶʜʝʥʠʡ 

1 - ʅʘʩʘʞʜʝʥʠʝ ʜʫʙʘ ʠʟ 
ʨʘʥʥʝʡ  ʬʝʥʦʬʦʨʤʳ" 

 3 - ʥʘʩʘʞʜʝʥʠʝ ʠʟ ʩʣʦʞʥʦʡ 

ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ" 

2 - ʥʘʩʘʞʜʝʥʠʝ ʠʟ ʧʦʟʜʥʝʡ 
ʬʝʥʦʬʦʨʤʳ 



ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 161 

 

ɽ
ʩ
ʪ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʳ
ʝ
 
ʥ
ʘ
ʫ
ʢ
ʠ

 
1

6
1 

ʥʦʬʦʨʤ Quercus robur L. ʢ ʪʠʧʘʤ ʣʘʥʜʰʘʬʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʧʨʦʚʦʜʠʣ ɺ.ʇ. ʐʠʪʦʚ 

ʚ ɹʝʣʦʨʫʩʩʢʦʤ ʇʦʣʝʩʴʝ [6]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʝʥʦʬʦʨʤ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʣʦʱʘʜʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʫʙʨʘʚ ʙʳʩʪʨʦ ʩʦʢʨʘʱʘʝʪʩʷ. ɺ çʋʢʘʟʘʥʠʷʭ ʧʦ ʣʝʩʥʦʤʫ ʩʝʤʝʥʦʚʦʜʩʪʚʫ ʚ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [5] ʠ  çʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʚʝʜʝʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʫʙʨʘʚ ʚ ʨʘʚʥʠʥʥʳʭ ʣʝʩʘʭ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [4] ʦʩʦʙʦ ʫʢʘʟʘʥʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʣʝʩʦʩʝʤʝʥʥʦʡ ʙʘʟʳ ʥʘ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʩ 
ʫʯʸʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ.  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʝ ʜʫʙʘ ʧʦ ʣʘʥʜʰʘʬʪʘʤ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʝʣʫʜʝʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʜʣʷ ʫʩʣʦʚʠʡ ʢʦʥ-

ʢʨʝʪʥʳʭ ʣʝʩʦʢʫʣʴʪʫʨʥʳʭ ʧʣʦʱʘʜʝʡ.  
 
The phenological rhythm of early and late forms Quercus robur L. in territory of the Bryansk region is investigated. It is 

shown ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ phenological forms to various types of landscapes. On a development rhythm it is established 

three types of oak groves.  

The key words: the phenological form, a phenological rhythm, an Quercus robur, types of oak groves, the Bryansk region.  
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ʃ.ʇ. ʊʝʣʴʮʦʚ, ɽ.ɺ. ɿʘʡʮʝʚʘ, ɺ.ɺ. ʇʨʦʥʠʥ, ɸ.ɸ ɹʦʙʫʥʦʚ  

 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʙʟʦʨʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʢʘʢ ʥʘʫʢʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʤʦʨʬʦʣʦʛʠʷ, ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʤʦʨʬʦʣʦʛʠʷ ʞʠʚʦʪʥʳʭ 

 
ʕʢʦʣʦʛʠʷ ʠ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʥʘʫʢʫ ʩʪʦʣʴ ʚʝʣʠʢʘ, ʯʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʤ ʤʠʨʦʚʦʟʟʨʝʥʠʠ. ʇʦ ʤʥʝʥʠʶ ɸ.ɺ. ʗʙʣʦʢʦʚʘ (1987), çʵʢʦʣʦʛʠʷè ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʩʠʩʪʝʤʫ ʜʠʩ-
ʮʠʧʣʠʥ, ʩʪʘʚ ʙʦʣʴʰʦʡ ʵʢʦʣʦʛʠʝʡ, ʨʝʰʘʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠʝ, ʠ ʩʦʮʠʘʣʴ-
ʥʳʝ ʧʨʦʙʣʝʤʳ. ɺʥʝʜʨʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʩʝ ʦʪʨʘʩʣʠ ʥʘʫʢʠ, 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʵʢʦʣʦʛʠʠ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʵʢʦʣʦʛʠʠ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʙʠʦʣʦʛʠʠ, ʛʝʦ-
ʛʨʘʬʠʠ, ʵʢʦʥʦʤʠʢʝ. ʂʦʩʤʦʥʘʚʪʠʢʝ. ʆʜʥʦ ʠʭ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ - ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʤʦʨʬʦʣʦʛʠʷ, ʧʨʦʙʣʝ-
ʤʘʤ ʢʦʪʦʨʦʡ ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʩʪʘʪʴʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʤʦʨʬʦʣʦʛʠʷ ʠʤʝʝʪ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʨʦʜʥʦ-
ʛʦ ʭʦʟʷʡʩʪʚʘ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʦʪʨʘʞʝʥʳ ʤʥʦʛʠʝ ʬʠʣʦʩʦʬʩʢʠʝ ʚʦʧʨʦʩʳ. ʂ 
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ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʘʧʨʠʤʝʨ ʧʨʠʥʮʠʧ ʩʠʩʪʝʤʘʪʠʢʠ, ʨʦʣʴ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ ʚ ʘʜʘʧʪʘ-
ʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʚʦʣʶʮʠʠ, ʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʦʨʛʘʥʠʟʤʘ ʠ ʩʨʝʜʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-
ʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʜʠʥʘʤʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʤʦʨʬʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʚ 
ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-ʥʦʚʦʤʫ ʨʝʰʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘ-
ʯʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʐʘʨʦʚʘ, ʉʚʝʰʥʠʢʦʚ, 1988). 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʤʦʨʬʦʣʦʛʠʷ ï ʥʦʚʘʷ ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʚ ʍʍʚ. ʅʘ ʩʪʳʢʝ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ. ʆʥʘ ʠʟʫʯʘʝʪ ʩʫʱʥʦʩʪʴ, ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ 
ʘʜʘʧʪʘʮʠʡ (ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ) ʠ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʜʣʷ ʨʝʰʝʥʠʷ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʭ, ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 
ʵʚʦʣʶʮʠʦʥʥʳʭ ʟʘʜʘʯ. ʆʥʘ ʠʤʝʝʪ ʚʳʭʦʜ ʚ ʧʨʠʢʣʘʜʥʫʶ ʵʢʦʣʦʛʠʶ, ʙʠʦʥʠʢʫ, ʙʠʦʪʝʭʥʦʣʦʛʠʶ ʵʢʦʣʦʛʠʯʝ-
ʩʢʫʶ ʠʥʞʝʥʝʨʠʶ, ʤʝʜʠʮʠʥʫ, ʚʝʪʝʨʠʥʘʨʠʶ ʠ ʪ.ʜ. 

ʀʜʝʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʠʤʝʝʪ ʜʨʝʚʥʠʝ ʢʦʨʥʠ. ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʣʠʢʫ ʣʶʜʠ 
ʝʱʸ ʚ ʜʨʝʚʥʦʩʪʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʷ (ʪʨʘʚʳ, ʜʝʨʝʚʴʷ, ʨʳʙʳ, ʧʪʠʮʳ, ʟʚʝʨʠ). ʇʨʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʘʫʢʠ ï ʙʠʦʣʦʛʠʠ ʠ ʝʝ ʨʘʟʜʝʣʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘʪʠʢʘ ʦʥʘ ʨʘʟʚʠʚʘʣʘʩʴ ʥʘ ʩʭʦʜ-
ʩʪʚʝ ʤʝʞʜʫ ʦʨʛʘʥʠʟʤʘʤʠ ʥʘ ʦʩʥʦʚʝ ʨʦʜʩʪʚʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩʪʨʦʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʧʦʣʴ-
ʟʦʚʘʣʠʩʴ ɸʨʠʩʪʦʪʝʣʴ (IV ʚ. ʜʦ ʥ.ʵ.), ʂ. ʃʠʥʝʡ (XVIII  ʚ.), ɸ. ɻʠʤʙʦʣʴʪ (1808), ʏ. ɼʘʨʚʠʥ (XIX  ʚ.) ʠ ʜʨ. 
ɼʘʨʚʠʥ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʠʣ ʤʦʨʬʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʘʜʘʧʪʦʛʝʥʝʟʘ - 
ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʵʚʦʣʶʮʠʠ. ʄʦʨʬʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʣʠ: ɺ.ʆ. ʂʦʚʘʣʝʚʩʢʠʡ ʜʣʷ 
ʦʙʦʩʥʦʚʘʥʠʷ ʧʫʪʝʡ ʵʚʦʣʶʮʠʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʣʦʰʘʜʝʡ ʦʙʠʪʘʶʱʠʭ ʚ ʣʝʩʘʭ ʢ ʞʠʟʥʠ ʚ ʩʪʝʧʥʳʭ 
ʣʘʥʜʰʘʬʪʘʭ; ʂ. ʈʘʫʥʢʠʝʨ (1907) ï ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʨʘʩʪʝʥʠʡ; ɻ. ɻʘʤʩ (1918) 
ï ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ 
ʚ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʚʥʝʩʣʠ ʥʘʰʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʙʦʪʘʥʠʢʠ ʀ.ɻ. ʉʝʨʝʙʨʷʢʦʚ (1962), 
ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʘ (1971, 1972), ɸ.ʇ ʍʦʭʨʷʢʦʚ (1975) ʠ ʟʦʦʣʦʛʠ- ʄ.ʉ. ɻʠʣʷʨʦʚ ( 1949), ʀ.ɺ. ʉʪʝʙʘʝʚ 
(1971), ʖ.ɻ.ɸʣʝʝʚ (1986). 

ɸʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ: 1) ʠʟʫʯʝ-
ʥʠʝ ʨʘʟʚʠʪʠʷ ʠ ʜʠʥʘʤʠʢʠ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʤʘ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ; 2) ʠʟʫʯʝʥʠʝ ʞʠʟʥʝʥʥʳʭ 
ʮʠʢʣʦʚ ʚʠʜʦʚ; 3) ʚʟʘʠʤʦʩʚʷʟʴ ʬʠʣʦʛʝʥʝʟʘ ʠ ʦʥʪʦʛʝʥʝʟʘ; 4) ʧʝʨʠʦʜʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʦʚ ʠ ʝʛʦ 
ʩʠʩʪʝʤ, ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ; 5) ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʦʚ. ɺʘʞʥʝʡ-
ʰʠʝ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ï ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʞʠʟʥʝʥʥʳʭ 
ʬʦʨʤ ʚ ʙʠʦʮʝʥʦʣʦʛʠʠ, ʙʠʦʥʠʢʝ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʞʝʥʝʨʠʠ, ʧʨʠʟʚʘʥʥʦʡ ʨʝʰʘʪʴ ʟʘʜʘ-
ʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʠ ʘʛʨʦʮʝʥʦʟʦʚ (ʗʙʣʦʢʦʚ, ʖʩʫʬʦʚ, 1976). 

1. ʇʨʦʙʣʝʤʘ çɾʠʟʥʝʥʥʘʷ ʬʦʨʤʘè - ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ 
(ʕʄ). ɾʠʟʥʝʥʥʘʷ ʬʦʨʤʘ ï ʵʪʦ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʡ ʪʠʧ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʩʠʩʪʝʤ, ʦʨʛʘʥʦʚ, ʪʢʘʥʝʡ ʠ 
ʢʣʝʪʦʢ ʩ ʚʥʝʰʥʠʤ ʩʭʦʜʩʪʚʦʤ. ʅʘʧʨʠʤʝʨ, ʚʥʝʰʥʝʝ ʩʭʦʜʩʪʚʦ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ 
ʢʣʘʩʩʦʚ, ʦʙʠʪʘʶʱʠʝ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʨʝʜʝ ʠ ʚʝʜʫʱʠʭ ʩʭʦʜʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ: ʪʦʨʧʝʜʦʚʠʜʥʳʝ ʛʠʜʨʦ-
ʙʠʦʥʪʳ ï ʢʘʣʴʤʘʨ, ʙʘʨʨʘʢʫʜʘ, ʭʪʠʦʟʘʚʨ, ʪʶʣʝʥʴ ʠʤʝʶʪ ʩʭʦʞʠʡ ʚʥʝʰʥʠʡ ʚʠʜ, ʢʘʢ ʠ ʢʨʳʣʘʪʳʝ ʘʵʨʦ-
ʙʠʦʥʪʳ ï ʩʪʨʝʢʦʟʘ, ʫʪʢʘ, ʣʝʪʫʯʘʷ ʤʳʰʴ ʠ ʯʝʨʚʝʦʙʨʘʟʥʳʝ ʛʝʦʙʠʦʥʪʳ ï ʢʨʫʛʣʳʝ ʯʝʨʚʠ, ʜʦʞʜʝʚʦʡ ʯʝʨʚʴ, 
ʣʠʯʠʥʢʘ ʩʣʝʧʥʷ, ʯʝʨʚʷʢʘ (ʐʘʨʦʚʘ, ʉʚʝʰʥʠʢʦʚʘ, 1988). ɾʠʟʥʝʥʥʘʷ ʬʦʨʤʘ ï ʵʪʦ ʩʭʦʜʥʘʷ ʤʦʨʬʦʵʢʦʣʦ-
ʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʨʫʧʧʳ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʨʦʜ-
ʩʪʚʘ, ʦʪʨʘʞʘʶʱʘʷ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʠʭ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʝ. ʇʨʠʥʷʪʦʝ ʧʦʥʷʪʠʝ 
çʞʠʟʥʝʥʥʘʷ ʬʦʨʤʘè ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʨʥʦ ʢ ʣʶʙʳʤ ʞʠʚʳʤ ʦʨʛʘʥʠʟ-
ʤʘʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʬʠʟʠʦʣʦʛʠʠ, ʦʥʪʦʛʝʥʝʪʠʢʝ, ʬʠʣʦʛʝʥʝʪʠʢʝ, ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ, ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 
ʵʢʦʣʦʛʠʠ, ʙʠʦʮʝʥʦʣʦʛʠʠ ʠ ʚ ʜʨʫʛʠʭ ʥʘʫʢʘʭ. 

2. ʇʨʦʙʣʝʤʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʵʢʦʣʦʛʠʠ ʚ ʠʟʫʯʝʥʠʠ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʚʠʜʦʚ. ʅʘʯʠʥʘʷ ʩ 40-
50-ʭ ʛʦʜʦʚ ʙʦʪʘʥʠʢʠ ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʧʨʦʙʣʝʤʳ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʚ ʜʠʥʘʤʠʢʝ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʙʦʪʘʥʠʢʦʚ ʧʨʠʟʥʘʶʪ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ 
(ʉʝʨʝʙʨʷʢʦʚʘ, 1980). ʆʜʥʘʢʦ, ʦʜʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʦʥʪʦʛʝʥʝʟ ʢʘʢ ʩʪʘʥʦʚʣʝʥʠʝ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ 
ʚʟʨʦʩʣʦʛʦ ʨʘʩʪʝʥʠʷ, ʘ ʜʨʫʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʧʦ ʛʘʙʠʪʫʩʫ ʵʪʘʧʳ ʦʥʪʦʛʝʥʝʟʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪ-
ʨʠʚʘʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ. ʇʦ ʜʘʥʥʳʤ ʀ.ɻ. ʉʝʨʝʙʨʷʢʦʚʦʡ (1980), ʚ ʦʥʪʦʛʝʥʝʟʝ 
ʜʫʙʘ ʨʘʟʣʠʯʘʶʪ ʩʤʝʥʷʶʱʠʝʩʷ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ: ʩʝʷʥʮʘ, ʢʫʩʪʦʚʠʜʥʦʛʦ ʧʦʜʨʦʩʪʘ, ʫʟʢʦʢʨʦʥʥʦʛʦ ʜʝ-
ʨʝʚʮʘ, ʰʠʨʦʢʦʢʨʦʥʥʦʛʦ ʜʝʨʝʚʘ ʠ ʧʥʝʚʦʡ ʧʦʨʦʩʣʠ. ʈʘʩʪʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʦʥʪʦʛʝʥʝʟʘ ʠʤʝʶʪ ʭʘʨʘʢ-
ʪʝʨʥʳʡ ʛʘʙʠʪʫʩ ʠ ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʘʢ ʨʘʟʣʠʯʥʫʶ ʞʠʟʥʝʥʥʫʶ ʬʦʨʤʫ. ʉʤʝʥʫ 
ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʚ ʦʥʪʦʛʝʥʝʟʝ ʧʨʠʟʥʘʚʘʣ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʟʦʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʞʠʟʥʝʥʥʳʭ 
ʬʦʨʤ ʂ. ʌʨʠʜʝʨʠʢʩ (1932). ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʨʘʟʥʳʤ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ ʦʪʜʝʣʴʥʳʝ 
ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ. ʊʘʢ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʛʦʣʦʚʘʩʪʠʢ ʦʪʥʦʩʠʪʩʷ ʢ ʪʦʡ ʞʝ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʝ, ʯʪʦ ʠ ʨʳʙʘ, ʘ 
ʣʷʛʫʰʢʘ ï ʢ ʜʨʫʛʦʡ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʝ. ʕʪʫ ʪʦʯʢʫ ʟʨʝʥʠʷ ʨʘʟʜʝʣʷʣʠ ɸ. ʈʝʤʘʥʝ (1943), ʄ.ʉ. ɻʠʣʷʨʦʚ 
(1949), ʉ.ɸ. ɿʝʨʥʦʚ (1949), ɻ.ɸ. ʄʘʟʦʭʠʥ ï ʇʦʨʰʥʷʢʦʚ (1954). ʇʦʩʣʝʜʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʥʘʩʝʢʦʤʳʭ ʩ 
ʧʦʣʥʳʤ ʮʠʢʣʦʤ ʧʨʝʚʨʘʱʝʥʠʷ ʠʤʝʶʪʩʷ ʵʪʘʧʳ (ʷʡʮʦ, ʣʠʯʠʥʢʘ, ʢʫʢʦʣʢʘ, ʠʤʘʛʦ )ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʨʘʟʥʳʤ 
ʬʦʨʤʘʤ. ʄʦʨʬʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʞʠʚʦʪʥʳʭ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ɺ.ʅ. 
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ɹʝʢʣʝʤʠʰʝʚʳʤ (1964), ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʠʣ ʝʛʦ ʚ ʵʥʪʦʤʦʣʦʛʠʠ. ʂʣʘʩʩʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʧʦ ʵʢʦʣʦʛʠ-
ʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʩʪʘʣʠ ʤʦʥʦʛʨʘʬʠʠ ʀ.ʀ.ʐʤʘʣʴʛʘʫʟʝʥʘ (1964). ʉʤʝʥʘ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ 
ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʫʯʝʥʳʭ ʫ ʞʠʚʦʪʥʳʭ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩ ʤʝʪʘʤʦʨʬʦʟʦʤ. ʆʜʥʘʢʦ, ʫ ʞʠʚʦʪʥʳʭ 
ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦ ʥʝʧʦʣʥʦʤʫ ʮʠʢʣʫ (ʵʤʙʨʠʦʥʘʣʴʥʳʡ, ʣʠʯʠʥʦʯʥʳʡ ʠ ʧʦʩʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜʳ) ʥʘʣʠ-
ʯʠʝ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʫʯʝʥʳʤʠ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʦʤʥʝʥʠʶ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʧʪʠʮʳ, 
ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʣʦʚʝʢ) ʚ ʦʥʪʦʛʝʥʝʟʝ ʠʤʝʶʪ ʞʠʟʥʝʥʥʳʝ ʩʢʨʳʪʳʝ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ 
(ʣʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʠ ʤʝʪʘʤʦʨʬʦʟʘ). ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʪʢʨʳʪʠʝ çʥʘʣʠʯʠʝ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 
ʧʠʱʝʚʘʨʝʥʠʷ ʫ ʚʳʩʰʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭè, ʢʦʪʦʨʦʝ ʧʨʦʪʝʢʘʝʪ ʧʦ ʣʠʯʠʥʦʯʥʦʤʫ ʪʠʧʫ. 

3. ʇʨʦʙʣʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʦʥʪʦʛʝʥʝʟʘ ʠ ʬʠʣʦʛʝʥʝʟʘ. 
ʕʚʦʣʶʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ɼʘʨʚʠʥʘ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʣʦ, ʯʪʦ ʚʠʜʳ ʚ ʧʨʦʮʝʩʩʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʠʟʤʝʥʷʶʪʩʷ, ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʷʝʪʩʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʩʦʙʝʡ ʚʠʜʘ. ʀʟʫʯʝʥʠʝ ʦʥʪʦʛʝʥʝʟʝ 
ʧʨʦʣʠʚʘʝʪ ʩʚʝʪ ʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʠʜʦʚ. ɺ 1866ʛ. ʧʦʩʣʝʜʦʚʘʪʴ ʜʘʨʚʠʥʠʟʤʘ ʕ.ɻʝʢʢʝʣʴ ʩʬʦʨʤʫʣʠʨʦʚʘʣ 
ʙʠʦʛʝʥʝʪʠʯʝʩʢʠʡ ʟʘʢʦʥ: çʆʥʪʦʛʝʥʝʟ ʝʩʪʴ ʢʨʘʪʢʦʝ ʠ ʙʳʩʪʨʦʝ ʧʦʚʪʦʨʝʥʠʝ ʬʠʣʦʛʝʥʝʟʘè. ʈʘʙʦʪʳ ʤʥʦʛʠʭ 
ʵʤʙʨʠʦʣʦʛʦʚ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʠʩʪʦʨʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʷʜʘ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝ-
ʥʠʷ ʦʥʪʦʛʝʥʝʟʘ. ʅʘʧʨʠʤʝʨ, ɻʝʢʢʝʣʴ ʠ ʄʶʣʣʝʨ ʚʳʷʚʠʣʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʫʩʦʥʦʛʠʭ ʨʘʢʦʚ, 
ʂʦʚʘʣʝʚʩʢʠʡ ï ʣʘʥʮʝʪʥʠʢʘ, ʘʩʮʠʜʠʡ. ɺ ʙʠʦʛʝʥʝʪʠʯʝʩʢʦʤ ʟʘʢʦʥʝ ɻʝʢʢʝʣʷ ʥʝ ʦʪʨʘʞʝʥʘ ʜʠʘʣʝʢʪʠʢʘ ʚʟʘʠ-
ʤʦʩʚʷʟʠ ʦʥʪʦ- ʠ ʬʠʣʦʛʝʥʝʟʘ, ʥʝʜʦʦʮʝʥʝʥʘ ʨʦʣʴ ʦʥʪʦʛʝʥʝʟʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʥʦʚʳʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝ-
ʦʙʨʘʟʦʚʘʥʠʡ. ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʟʘʢʦʥʘ ʙʳʣ ʚʦʩʧʦʣʥʝʥ ʪʝʦʨʠʝʡ ʬʠʣʵʤʙʨʠʦʛʝʥʝʟʦʚ ɸ.ʅ. ʉʝʚʝʨʮʦʚʳʤ. ʇʦʜ 
ʬʠʣʵʤʙʨʠʦʛʝʥʝʟʘʤʠ ʧʦʥʠʤʘʶʪ ʪʘʢʠʝ ʥʦʚʳʝ ʧʨʠʟʥʘʢʠ ʫ ʟʘʨʦʜʳʰʝʡ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʬʠʣʦʛʝʥʝʟ. ɸ.ʅ. 
ʉʝʚʝʨʮʝʚ ʧʨʝʜʣʦʞʠʣ ʨʘʟʣʠʯʘʪʴ ʪʨʠ ʪʠʧʘ ʬʠʣʵʤʙʨʠʦʛʝʥʝʟʦʚ: ʚ ʥʘʯʘʣʝ ʵʤʙʨʠʦʛʝʥʝʟʘ - ʘʭʘʣʣʘʢʩʠʩʳ, ʚ 
ʩʝʨʝʜʠʥʝ ʵʤʙʨʠʦʛʝʥʝʟʘ ï ʜʝʚʠʘʮʠʠ, ʚ ʢʦʥʮʝ ʵʤʙʨʠʦʛʝʥʝʟʘ ï ʘʥʘʙʦʣʠʠ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʥʝ ʦʥʪʦʛʝʥʝʟ ʧʦʚʪʦʨʷʝʪ ʬʠʣʦʛʝʥʝʟ , ʘ çʬʠʣʦʛʝʥʝʟ- ʕʪʦ ʠʩʪʦʨʠʯʝʩʢʠʡ ʨʷʜ 
ʦʥʪʦʛʝʥʝʟʦʚè. ʆʥʪʦʛʝʥʝʟ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʮʝʣʦʝ. ɼʠʘʣʝʢʪʠʢʘ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ-
ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʧʝʨʠʦʜ, ʵʪʘʧ, ʩʪʘʜʠʷ ʠ ʬʘʟʘ ʦʥʪʦʛʝʥʝʟʘ ʠʤʝʝʪ ʩʚʦʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ, ʦʥʘ 
ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. ɽʩʪʝʩʪʚʝʥʥʳʡ ʦʪʙʦʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʟʥʘ-
ʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʞʠʟʥʠ ʦʨʛʘʥʠʟʤʘ ʠ ʠʭ ʦʨʛʘʥʦʚ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ [1] ʅʘ ʩʪʳʢʝ ʧʝʨʠʦʜʦʚ, ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʚʳʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʝ ʬʘʟʳ. ɺ ʢʨʠʪʠʯʝʩʢʠʝ 
ʬʘʟʳ ʦʥʪʦʛʝʥʝʟʘ ʧʨʦʠʩʭʦʜʠʪ: 1) ʩʤʝʥʘ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʵʥʝʨʛʠʠ ʠʥʬʦʨʤʘʮʠʠ (ʧʠʪʘʥʠʷ, ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ 
ʠ ʪ.ʜ.); 2) ʧʦʚʳʰʝʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʩʠʩʪʝʤ, ʦʨʛʘʥʦʚ, ʪʢʘʥʝʡ; 3) ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʧʨʦ-
ʮʝʩʩʳ ʧʨʝʚʘʣʠʨʫʶʪ ʥʘʜ ʨʝʛʝʥʝʨʘʪʠʚʥʳʤʠ; 4) ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ (ʟʘʤʝʥʘ) ʬʫʥʢʮʠʡ ʠ ʬʦʨʤʳ ʦʨʛʘʥʦʚ ʥʦ-
ʚʦʡ ʛʝʥʝʨʘʮʠʝʡ; 5) ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʷ ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ; 6) ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʙʦʪʫ ʥʦ-
ʚʳʭ ʛʝʥʦʚ; 7) ʤʫʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʛʝʥʘʭ [2]. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʦʥʪʦʛʝʥʝʟʘ ʞʠʚʦʪʥʳʭ ʠ 
ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʨʦʢʠ ʧʨʦʭʦʞʜʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʢʘʞʜʦʤ 
ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʢʘʥʝʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʠʤʠ ʚʦʧʨʦʩʘ-
ʤʠ ʟʘʥʠʤʘʶʪʩʷ ʥʘʫʢʠ ʙʠʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʤʦʨʬʦʣʦʛʠʷ. 

4. ʇʨʦʙʣʝʤʘ ʧʝʨʠʦʜʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʩʠʩʪʝʤ, ʦʨʛʘʥʦʚ, ʪʢʘʥʝʡ. ʀʥʜʠʚʠʜʫʘʣʴ-
ʥʦʝ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʘ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʥʘʟʳʚʘʝʪʩʷ ʦʥʪʦʛʝʥʝʟʦʤ (ʚʠʚʦʛʝʥʝʟʦʤ). ʆʥʪʦʛʝʥʝʟ, ʢʘʢ ʠ 
ʵʚʦʣʶʮʠʷ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʘʤʠ ʞʠʟʥʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʥʪʦʛʝʥʝʟ - ʵʪʦ ʥʝʧʨʝʨʳʚʥʳʡ 
ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʡ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʧʦʣʦʚʦʟʨʝʣʦʡ ʦʩʦʙʠ, ʥʦʩʠʪʝʣʴʥʠʮʳ 
ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʛʝʥʦʚ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʵʪʦ ʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʶʱʠʡ ʚʩʶ ʠʩʪʦʨʠʶ ʨʘʟ-
ʚʠʪʠʷ ʨʦʜʘ (ʬʠʣʦʛʝʥʝʟʘ) ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʠʦʜʦʚ, ʵʪʘʧʦʚ, ʩʪʘʜʠʡ, ʬʘʟ. ʂʘʞʜʳʡ ʧʝʨʠʦʜ, ʵʪʘʧ, ʩʪʘʜʠʷ ʠ 
ʬʘʟʘ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ, ʘ ʥʘʦʙʦʨʦʪ ʦʪʨʠʮʘʝʪ ʧʨʝʜʳʜʫʱʫʶ. ɺ ʮʝʣʦʤ ʦʥʪʦʛʝʥʝʟ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ 
ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʢʦʥʝʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʨʘʟʚʠʪʠʷ, ʩ ʫʯʝʪʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ, ʵʪʘʧʘ, 
ʩʪʘʜʠʠ ʠ ʬʘʟʳ. ɸʜʘʧʪʘʮʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʘʷ, ʪʘʢ ʢʘʢ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
ʢʣʝʪʦʢ, ʪʢʘʥʝʡ, ʩʠʩʪʝʤ ʠʥʦʡ [3]. 

ɺʧʝʨʚʳʝ ʧʝʨʠʦʜʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 
ʂ.ɹʵʨʦʤ (XVIII ). ʈʘʟʨʘʙʦʪʢʦʡ ʧʝʨʠʦʜʠʟʘʮʠʷʤʠ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʚʩʝ-
ʛʦ ʤʠʨʘ J.Hammond, ɺ.ʄ. ʇʵʪʪʝʥ, ɻ.ɸ.ʐʤʠʜʪ, ʉ.ʅ.ɹʦʛʦʣʶʙʩʢʠʡ, ʂ.ɹ.ʉʚʝʯʠʥ, ʀ.ɸ. ɸʨʰʘʚʩʢʠʡ, 
ɻ.ʀ.ɿʘʙʘʣʫʝʚ, ʠ ʜʨʫʛʠʝ. 

ʅʘʤʠ ʩ ʩʦʘʚʪʦʨʘʤʠ [4] ʥʘ ʥʦʚʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʝ-
ʨʠʦʜʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʩ ʫʯʝʪʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʠʜʘ 
ʠ ʢʣʘʩʩʘ. ʇʝʨʠʦʜʠʟʘʮʠʷ ʦʥʪʦʛʝʥʝʟʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʩ ʫʯʝʪʦʤ ʟʦʥʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦ-
ʚʠʡ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʘʢʪʠʢʠ. ɿʥʘʥʠʷ ʧʝʨʠʦʜʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʦʚ ʠ ʢʨʠʪʠʯʝʩʢʠʭ ʬʘʟ ʷʚʣʷʝʪ-
ʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʫ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫ ʯʝʣʦʚʝʢʘ. ɿʥʘʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʦ ʧʝʨʠʦʜʠʟʘʮʠʠ 
ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʚ ʦʥʪʦʛʝʥʝʟʝ ʦʧʨʝʜʝʣʷʶʪ: ʫʨʦʚʝʥʴ ʧʦʟʥʘʥʠʷ ʞʠʟʥʠ ʦʨʛʘʥʠʟʤʘ; ʩʨʦʢʠ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; ʩʪʨʘʪʝʛʠʶ ʠ ʪʘʢʪʠʢʫ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʩ ʫʯʝ-
ʪʦʤ ʚʦʟʨʘʩʪʘ, ʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ; ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʫʶ ʨʘʮʠʦ-
ʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʯʝʣʦʚʝʢʘ ʠ ʪʝʭʥʦʣʦʛʠʶ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘ-
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ʮʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ [5]. 
5. ʇʨʦʙʣʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʦʥʪʦʛʝʥʝʟʘ ʠ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦ-

ʚʝʢʘ. ʉ ʨʘʟʚʠʪʠʝʤ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ, ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʫʪʚʝʨʜʠʣʩʷ ʧʦʧʫʣʷʮʠʦʥ-
ʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʧʫʣʷʮʠʠ 
ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʦʨʬʦʛʝʥʝʟʫ ʦʩʦʙʝʡ, ʠʣʠ ʦʥʪʦʛʝʥʝʟʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 
ʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʦʥʷʪʠʷ çʦʥʪʦʛʝʥʝʟè ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʧʫʣʷʮʠʠ. ɺʩʝ ʪʠʧʳ ʦʥʪʦʛʝʥʝʟʘ (ʥʝʧʨʷʤʦʡ, ʧʨʷʤʦʡ) ʩʦʧʨʷʞʝʥʳ ʚ ʞʠʟʥʝʥʥʳʝ ʮʠʢʣʳ ʞʠ-
ʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ʄʥʦʛʠʝ ʤʦʨʬʦʣʦʛʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʥʷʪʠʝ çʞʠʟʥʝʥʥʳʡ ʮʠʢʣè ʢʘʢ ʩʠʥʦʥʠʤ ʧʦ-
ʥʷʪʠʷ çʦʥʪʦʛʝʥʝʟè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʰʠʚʘʥʠʝ ʧʦʥʷʪʠʡ ʤʦʨʬʦʛʝʥʝʟʘ ʚʠʜʘ (ʩʘʤʦʩʦʭʨʘʥʝ-
ʥʠʝ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʵʚʦʣʶʮʠʠ) ʠ ʤʦʨʬʦʛʝʥʝʟʘ ʦʩʦʙʠ (ʧʠʪʘʥʠʝ, ʜʳʭʘʥʠʝ, ʚʳʜʝʣʝʥʠʝ, 
ʨʘʟʤʥʦʞʝʥʠʝ, ʩʘʤʦʟʘʱʠʪʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʟʤʝʥʯʠʚʦʩʪʠ) ʧʨʦʪʝʢʘʶʱʠʝ ʥʘ ʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʫʨʦʚʥʷʭ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ï ʵʪʦ ʮʠʢʣʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʤʦʨʬʦʛʝʥʝʟ ʚʠʜʘ, ʚʢʣʶʯʘʶʱʠʡ ʦʜʠʥ 
ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʦʧʨʷʞʝʥʥʳʭ ʪʠʧʦʚ ʦʥʪʦʛʝʥʝʟʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ. ʇʨʦ-
ʙʣʝʤʳ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʚʠʜʦʚ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠ, 
ʬʠʟʠʦʣʦʛʠʠ, ʛʝʥʝʪʠʢ, ʵʢʦʣʦʛʠʠ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʘʢʪʠʢʦʡ. 

ʋʯʝʥʠʝ ʦ ʧʫʪʷʭ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʵʚʦʣʶʮʠʠ ʦʥʪʦʛʝʥʝʟʦʚ ʨʘʟʨʘʙʦʪʘʥʦ ɸ.ʅ. ʉʝʚʝʨʮʦʚʳʤ. ɹʠʦʣʦ-
ʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ï ʵʪʦ ʚʦʟʨʘʩʪʘʥʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʢ ʩʨʝʜʝ, ʚʝʜʫʱʝʝ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʯʠʩʣʝʥʥʦʩʪʠ, ʤʥʦʛʦʦʙʨʘʟʠʶ ʬʦʨʤ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. ɺʘʞʥʝʡʰʠʝ ʧʫʪʠ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʦ ɸ.ʅ. ʉʝʚʝʨʮʦʚʫ: ʘʨʦʤʦʨʬʦʟ, ʠʜʠʦʘʜʘʧʪʘʮʠʠ, ʜʝʛʝʥʝʨʘʮʠʠ. ʇʨʦʙʣʝʤʘ ʧʫʪʝʡ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʦʟʜʥʝʝ ʛʣʫʙʦʢʦ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʪʨʫʜʘʭ ʀ.ʀ. ʐʤʘʣʴʛʘʫʟʝʥʘ (1969). ʆʥ ʚʳʜʝʣʠʣ 
ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ: ʘʨʦʤʦʨʬʦʟ, ʘʣʣʦʤʦʨʬʦʟ, ʪʝʣʦʤʦʨʬʦʟ, ʛʠʧʝʨʤʦʨ-
ʬʦʟ, ʢʘʪʘʤʦʨʬʦʟ, ʛʠʧʦʤʦʨʬʦʟ. ʅʘʤʠ [6]ʫʩʪʘʥʦʚʣʝʥʳ ʚʦʩʝʤʴ ʟʘʢʦʥʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦ-
ʪʦʨʳʝ ʨʘʩʢʨʳʚʘʶʪ ʩʫʱʥʦʩʪʴ ʦʥʪʦʛʝʥʝʟʘ. ʆʜʥʘʢʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʤʦʨʬʦʣʦʛʠʷ ʦʥʪʦʛʝʥʝʟʘ ʤʣʝʢʦʧʠʪʘ-
ʶʱʠʭ ʠ ʯʝʣʦʚʝʢʘ, ʘʜʘʧʪʘʮʠʦʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʥʝ ʠʟʫʯʝʥʘ. 
 
The article provides an overview of the ecological morphology as a science. The actual problems of the ecological mor-
phology, which occur at the present stage of scientific development, were reviewed. 
The key words: ecological morphology, modern problems, animalsô morphology 
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ʊʝʣʴʮʦʚ ʃ.ʇ. ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʄʦʨʜʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-
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ɿʘʡʮʝʚʘ ɽ. ɺ. ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ. ɻ. ʇʝʪʨʦʚʩʢʦʛʦ  
ʇʨʦʥʠʥ ɺ.ɺ. - ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻʆʋ ɺʇʆ çʀʚʘʥʦʚʩʢʘʷ ʛʦʩʫʜʘʨ-
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ɹʦʙʫʥʦʚ ɸ.ɸ. ï ʘʩʧʠʨʘʥʪ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ 

ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ 
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ʋɼʂ 556.535.8 

ʇʈɽɼɺɸʈʀʊɽʃʔʅʓɽ ʈɽɿʋʃʔʊɸʊʓ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ ʈɽʂ  
ʈɸɿʅʆɻʆ ʇʆʈʗɼʂɸ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɿɿʄ ʆɹʒɽʂʊɸ ʇʆ ʋʅʀʏʊʆɾɽʅʀʖ  

ʍʀʄʀʏɽʉʂʆɻʆ ʆʈʋɾʀʗ ɺ ɻ. ʇʆʏɽʇ ɹʈʗʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʃ.ɺ. ʊʦʢʤʘʥ, ʅ.ɺ. ɸʢʠʤʝʥʢʦʚ, ʉ.ɸ. ɹʘʯʝʛʦʚ  
 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʦʪʦʢʦʚ ɿɿʄ ʆʍʋʍʆ ʟʘ 2006-2009 ʛʦʜʳ, ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘ-
ʨʘʢʪʝʨʠʟʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʪʝʨʨʠʪʦʨʠʠ ʜʦ ʥʘʯʘʣʘ ʫʥʠʯʪʦʞʝʥʠʷ ʭʠʤʦʨʫʞʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʚʳʷʚʣʝʥʳ ʩʪʘʙʠʣʴʥʳʝ 
ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ, ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʪʝʨʧʝʚʘʶʱʠʝ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʘ ʠʭ ʜʠʥʘʤʠʢʘ ʠ 
ʛʨʘʥʠʮʳ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʜʘʥ ʧʦʜʨʦʙʥʳʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʚʦʜʦʪʦʢʠ, ɿɿʄ, ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
 

ɺʚʝʜʝʥʠʝ: 
ʊʝʨʨʠʪʦʨʠʷ ʇʦʯʝʧʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʇʨʠʜʥʝʧʨʦʚʩʢʦ-
ʇʨʠʜʝʩʥʠʥʩʢʦʡ ʨʘʚʥʠʥʳ. ʄʦʨʝʥʥʘʷ ʨʘʚʥʠʥʘ ʜʦʥʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʦʩʢʦʡ, ʚ ʦʪʜʝʣʴʥʳʭ 
ʤʝʩʪʘʭ ʭʦʣʤʠʩʪʦʡ ʠʣʠ ʧʦʣʦʛʦʚʦʣʥʠʩʪʦʡ ʩʨʝʜʥʝʨʘʩʯʣʝʥʝʥʥʦʡ ʨʘʚʥʠʥʦʡ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʧʦʚʝʨʭʥʦ-
ʩʪʠ 220-270ʤ. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʩʦʩʪʘʚ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ  - ʩʫʛʣʠʥʢʠ ʣʝʩʩʦʚʠʜʥʳʝ, ʪʦʥʢʠʝ ʦʜʥʦʨʦʜ-
ʥʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʧʦʨʠʩʪʳʝ, ʩ ʨʝʜʢʠʤʠ ʣʠʥʟʘʤʠ ʧʝʩʢʦʚ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʚʦʜʦʪʦʢ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ï ʨ. ʉʫʜʦʩʪʴ, ʦʙʱʘʷ ʜʣʠʥʘ ʨʝʢʠ 2-8 ʢʤ, ʚ ʪʦʤ ʯʠʩʣʝ, 
ʧʦ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ 197 ʢʤ. ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 962,8 ʢʤ

2
. ʐʠʨʠʥʘ ʨʫʩʣʘ ʨʝʢʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 7-8 

ʜʦ 30-40ʤ, ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ: 0,13-0,45 ʤ/ʩ, ʩʨʝʜʥʠʡ ʫʢʣʦʥ 0,27 ʤ/ʢʤ, ʛʣʫʙʠʥʘ ʜʦ 3-4ʤ. ʉʨʝʜʥʠʡ ʫʢʣʦʥ ʣʦʞʘ ʨ. 
ʉʫʜʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤ ʥʘ ʢʠʣʦʤʝʪʨ. ʇʦʡʤʘ ʨʘʟʚʠʪʘ ʚʦ ʚʩʝʭ ʜʦʣʠʥʘʭ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʧʦʡʤʳ ʨ. ʉʫ-
ʜʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 3 ʢʤ, ʘ ʚʳʩʦʪʘ -2-3ʤ. ʆʩʥʦʚʥʳʝ ʧʨʠʪʦʢʠ ʨ. ʉʫʜʦʩʪʴ ï ʂʦʩʪʘ, ʈʦʞʦʢ, ʈʘʤʘʩʫʭʘ. 

ʇʦ ʩʚʦʝʤʫ ʨʝʞʠʤʫ ʠ ʠʩʪʦʯʥʠʢʘʤ ʚʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʨʝʢʠ ʨʝʛʠʦʥʘ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʨʘʚʥʠʥʥʳʭ, ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʩʥʝʛʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ ʠ 
ʥʠʟʢʠʤ ʩʪʦʷʥʠʝʤ ʫʨʦʚʥʷ ʚ ʣʝʪʥʠʡ ʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜʳ. [1]. 

ʆʙʲʝʢʪ ʧʦ ʫʥʠʯʪʦʞʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ  ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʙʘʩʩʝʡʥʦʚ ʨ. ʈʦʞʦʢ, 
(ʘ ʪʘʢʞʝ  ʝʝ ʧʨʠʪʦʢʦʚ - ʨ. ʉʝʤʯʘʥʢʘ ʠ ʈʝʯʝʯʢʘ) ʠ ʈʘʤʘʩʫʭʘ. 

ʅʘʠʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨ. ʈʦʞʦʢ, ʪ.ʢ. ʦʥʘ ʧʨʦʪʝʢʘʝʪ ʚ ʉɿɿ ʦʙʲʝʢʪʘ ʧʦ ʭʨʘʥʝʥʠʶ ʭʠ-
ʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ. [2]. ɺ ʥʝʸ ʚʧʘʜʘʶʪ ʨʝʢʠ ʈʝʯʝʯʢʘ ʠ ʉʝʤʯʘʥʢʘ, ʙʝʨʫʱʠʝ ʥʘʯʘʣʦ ʚ ʉɿɿ ʦʙʲʝʢʪʘ ʧʦ ʫʥʠʯʪʦʞʝʥʠʶ. 
ʈʝʢʘ ʈʦʞʦʢ ʩ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 60 ʢʤ, ʩ ʠʩʪʦʢʦʤ ʚ ʩʦʩʝʜʥʝʤ ɺʳʛʦʥʠʯʩʢʦʤ ʨʘʡʦʥʝ, ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʩʥʦ-
ʚʳʚʘʶʱʝʡʩʷ ʥʘ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʍʇʂ, ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʟʘʛʨʷʟʥʝʥʥʳʤ[3]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʦʪʯʝʪʦʚ ʈʎɻʕʂʠʄ ʧʦ ʙʨʷʥʩʢʦʡ ʦʙʣʘ-
ʩʪʠ ʟʘ 2006-2009ʛ, ʧʨʦʙʳ ʚʦʜʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʪʦʢʘʭ ʦʪʙʠʨʘʣʠʩʴ ʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦ-
ʜʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ  [2]. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜʳ ʢ 
ʧʨʝʚʳʰʝʥʠʷʤ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʨʝʢ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ (ʍʇʂ, ɹʇʂ), ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʵʧʠʟʦʜʠʯʝʩʢʠʝ ʬʘʢʪʳ 
ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʩʫʣʴʬʘʪʦʚ ʠ ʥʠʪʨʘʪʦʚ.  

ʆʪʤʝʯʘʝʤʳʝ ʧʨʝʚʳʰʝʥʠʷ ʚ ʜʘʥʥʦʤ ʚʦʜʦʪʦʢʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʢʘʢ ʧʦ ʧʝʨʝʯʥʶ ʢʦʤʧʦ-
ʥʝʥʪʦʚ, ʪʘʢ ʠ ʧʦ ʠʭ ʯʠʩʣʦʚʳʤ ʟʥʘʯʝʥʠʷʤ. ʍʘʨʘʢʪʝʨ ʧʨʝʚʳʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʤʦʥʠ-
ʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʠ (ʜʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʘʚʦʜʘ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʤ 
ʧʨʦʠʩʭʦʞʜʝʥʠʠ. ʄʘʣʦʚʦʜʥʦʩʪʴ ʨʝʢʠ ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʘ ʪʘʢ ʞʝ ʟʘʛʨʷʟ-
ʥʝʥʥʦʩʪʴ ʨʫʩʣʘ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤʫ ʩʘʤʦʦʯʠʩʪʢʠ[4].  

ʅʘ ʜʠʘʛʨʘʤʤʝ ˉ 1 ʦʪʤʝʯʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʠʚʰʠʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʪʝʯʝʥʠʠ ʧʝʨʠʦʜʘ ʥʘʙʣʶ-
ʜʝʥʠʡ, ʵʪʦ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʨʅ ʚʦʜʳ. ʆʪʤʝʯʝʥʦ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳ-
ʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ ʩʫʣʴʬʘʪʦʚ, ʭʣʦʨʠʜʦʚ ʠ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ 2008 ʠ 2009 ʛʦʜʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
2006 ʛʦʜʦʤ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ [5,7,8,9].  
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ɼʠʘʛʨʘʤʤʘ ˉ1. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ˉ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʪʘʙʠʣʴʥʦʩʪʴʶ 

ʦʪʣʠʯʘʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʬʦʩʬʘʪ ʠʦʥʦʚ, ʚ ʜʠʥʘʤʠʢʝ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʥʘʙʣʶʜʘʣʩʷ ʪʦʣʴʢʦ 1 ʧʠʢ ʚ 

ʨ. ʂʦʩʪʘ ʚ 2008 ʛʦʜʫ, ʚ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʟʥʘʯʝʥʠʷ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʙʳʣʠ ʩʪʘʙʠʣʴʥʳ ʠ 
ʙʣʠʟʢʠ ʚ ʨʘʟʥʳʭ ʨʝʢʘʭ. ɺ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ ʧʨʦʠʩʭʦʜʠʣʠ ʢʦʣʝʙʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʦʥʦʚ 

ʘʤʤʦʥʠʷ ʠ ʥʠʪʨʘʪʦʚ. ʀʟ ʜʠʘʛʨʘʤʤʳ ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʠʦʥʦʚ ʘʤʤʦʥʠʷ ʧʨʠ-

ʭʦʜʠʣʦʩʴ ʥʘ 2006ʛ, ʘ ʢ 2009 ʦʥʠ ʠʩʯʝʟʘʶʪ ʥʘ ʬʦʥʝ ʨʝʟʢʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ, ʧʨʠʯʝʤ 
ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢʘʭ. 
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ʬʦʩʬʘʪ ʠʦʥ ʠʦʥ ʘʤʤʦʥʠʷ ʥʠʪʨʘʪʳ ʦʙʱʠʡ ʬʦʩʬʦʨ

 
ɼʠʘʛʨʘʤʤʘ ˉ2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʨʝʢ, ʪʘʢʞʝ ʚʳʷʚʣʝʥ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʠʩʩʣʝʜʫʝʤʳʝ ʚʦʜʦʪʦʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʝʨʴʝʟʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 

ʧʨʝʩʩʫ ʩʦ ʩʪʦʨʦʥʳ ʛʦʨʦʜʘ ʇʦʯʝʧ, ʠ ʠ ʜʨʫʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ.  

ɺʳʚʦʜʳ: 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʤʳʝ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜ-

ʥʳʭ ʩʨʝʜ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ  ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ  ʨʷʜʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ɿɿʄ çʇʦ-

ʯʝʧè. ʀʤʝʷ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʤʳ ʩʤʦʞʝʤ ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʨʝʢʘʭ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚʦʜʦʪʦʢʘʭ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʘʥʘʣʠʟʫ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʛʝʥʥʳʭ ʵʣʝ-
ʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʭʠʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʘʤ ʩʝʨʴʝʟʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʩʦ-

ʦʙʱʝʩʪʚ ʛʠʜʨʦʙʠʦʥʪʦʚ.  
 

The article presents the results of the monitoring of watercourses ZZM OHUHO for 2006-2009, the period of research 

describes the environmental situation territory before the destruction of chemical weapons. The work identified a stable 

chemical characteristics of natural waters, as well as figures undergo seasonal changes, set the boundaries of their dy-
namics and variability, gave a detailed geographical analysis of the study area 

The key  words: monitoring, stream flows, protective action zone, chemical characteristics 
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ʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ ʚ ʛ. ʇʦʯʝʧ ʟʘ 2008 ʛ. 
8. ʆʪʯʝʪ. ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʉɿɿ ʠ ɿɿʄ ʦʙʲʝʢʪʘ ʧʦ ʫʥʠʯʪʦʞʝ-

ʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ ʚ ʛ. ʇʦʯʝʧ ʟʘ 2009 ʛ. 

 

ʆʙ ʘʚʪʦʨʘʭ 
ʊʦʢʤʘʥ ʃ.ɺ. ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʌʠʣʠʘʣ ʌɹʋ ɻʆʉʅʀʀ ʕʅʇ ʈʎɻʕʂʠʄ ʧʦ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. Bryansk-woolf@yandex.ru , 

ɸʢʠʤʝʥʢʦʚ ʅ.ɺ. ï ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʈʎɻʕʂʠʄ ʧʦ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ɹʘʯʝʛʦʚ ʉ.ɸ. ï ʟʘʚʝʜʫʶʱʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʵʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ (ʎʕɸʃ) ʈʎɻʕʂʠʄ 
ʧʦ ɹʨʷʥʩʢʦʡ ʦʙʣ. 

 

ʋɼʂ 574.633 

ʆʇʓʊ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʈɸʉʊʀʊɽʃʔʅʓʍ ʇʀɻʄɽʅʊʆɺ ɺ ʄʆʅʀʊʆʈʀʅɻɽ  

ʈ. ʉʋɼʆʉʊʔ ʀ ɽɽ ʇʈʀʊʆʂʆɺ 

 
ʃ.ɺ. ʊʦʢʤʘʥ  

 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʛʤʝʥʪʦʚ ʧʨʠ ʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ɿɿʄ ʦʙʲʝʢʪʘ ʧʦ ʫʥʠʯʪʦʞʝʥʠʶ ʭʠʤʦʨʫʞʠʷ ʠ ʩʨʘʚʥʝʥʠʝ ʵʪʠʭ ʜʘʥʥʳʭ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʭʠʤʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʜʣʷ ʚʦʜʦʪʦʢʦʚ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʚʦʜʦʪʦʢʠ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʠʛʤʝʥʪʳ, ɿɿʄ (ʟʦʥʘ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ). 

 

ɺʚʝʜʝʥʠʝ: ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʧʦʩʦʙʥʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʚʦʣʴʥʦ ʪʦʯ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʥʦʛʠʭ ʚʝʱʝʩʪʚ, ʚ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʦ ʩʠʭ ʧʦʨ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʚʝʜʝʥʠʠ ʤʦʥʠʪʦ-
ʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚʚʝʜʝʥʠʝ ʚ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʠʩʪʝʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ. ʂʘʞʜʳʡ ʪʘ-

ʢʦʡ ʤʝʪʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʦʪʨʘʙʦʪʢʝ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʘʭ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʙʘʟʦʚʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʚʦʜʠʤʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʨʦʛʨʘʤʤʦʡ ʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ɿɿʄ ʦʙʲʝʢʪʘ ʧʦ ʫʥʠʯʪʦʞʝʥʠʶ ʭʠʤʦʨʫʞʠʷ ʚ ʇʦ-

ʯʝʧʩʢʦʤ ʨʘʡʦʥʝ [1], ʚʳʧʦʣʥʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʜʦʝʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʦʮʝʥʢʠ 

ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʛʤʝʥʪʦʚ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠ-
ʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʛʤʝʥʪʦʚ ʚ ʘʮʝʪʦʥʦʚʦʡ ʚʳʪʷʞʢʝ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʥʘ ʧʦʜʢʦʥʪʨʦʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʩʣʝʞʠʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ,  ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʠʤʝʶʱʠʝʩʷ ʤʝʪʦʜʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ[2]. ɼʘʣʴʥʝʡ-
ʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʤʦʛʫʪ ʩʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʚʝʜʝʥʠʷ ʜʦʣʛʦ-

ʩʨʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʝʢʝ ʉʫʜʦʩʪʴ ʠ ʝʝ ʧʨʠʪʦʢʘʭ: ʈʦʞʦʢ ʠ ʂʦʩʪʘ. ʊʦʯ-

ʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʛʨʫʥʪʘ, ʩʪʝʧʝʥʴʶ ʟʘʨʘʩʪʘʥʠʷ ʩ ʩʢʦʨʦʩʪʴʶ ʪʝʯʝ-
ʥʠʷ. ʊʘʢ, ʪʦʯʢʠ ʉʫʜʦʩʪʴ 1 ʠ ʈʦʞʦʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʨʘʩʪʘʥʠʷ,  ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʪʝʯʝʥʠʷ ʠ ʦʙʠʣʴʥʳʤʠ ʜʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʪʦʯʢʝ ʂʦʩʪʘ ʧʦʜʩʪʠʣʘʶʱʠʡ ʛʨʫʥʪ ï ʧʝʩʦʢ, ʦʪʣʦʞʝʥʠʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʘ ʚ ʪʦʯʢʝ ʉʫʜʦʩʪʴ 2 ï ʤʝʣ, ʥʘ ʦʙʝʠʭ ʪʦʯʢʘʭ ʩʪʝʧʝʥʴ ʟʘʨʘʩʪʘʥʠʷ ʤʠʥʠʤʘʣʴʥʘ.  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ: ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʭʣʦʨʦʬʠʣʣʘ çʘè ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʨʝʢ ʇʦʯʝʧʩʢʦʛʦ ʨʘʡʦʥʘ ʉʫʜʦʩʪʴ, ʂʦʩʪʘ ʠ ʈʦ-

ʞʦʢ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʪʦʯʝʢ ʦʪʙʦʨʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʨʛʘʥʠʢʠ (ʍʇʂ).  

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʛʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʙʳʣʦ ʤʘʢʩʠ-
ʤʘʣʴʥʳʤ ʚ ʪʦʯʢʘʭ   ʉʫʜʦʩʪʴ1 ʠ  ʈʦʞʦʢ.ʊʦʯʢʠ  ʉʫʜʦʩʪʴ2 ʠ ʂʦʩʪʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʤʝʨʝʥʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʧʠʛʤʝʥʪʦʚ, ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʭʣʦʨʦʬʠʣʣʘ ʙʳʣʦ ʥʝʚʝʣʠʢʦ.   
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ʊʘʙʣʠʮʘ1  

ɺʟʘʠʤʦʩʚʷʟʴ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʣʝʪʥʝʝ-ʦʩʝʥʥʠʡ  ʧʝʨʠʦʜ 

2010 ʛʦʜʘ ʚ ʨʝʢʘʭ ʇʦʯʝʧʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʇʦʢʘʟ-ʘʪʝʣʴ 
ʠʶʥʴ ʉʝʥʪʷʙʨʴ 

ʉʫʜʦʩʪʴ1 ʉʫʜʦʩʪʴ2 ʂʦʩʪʘ ʈʦʞʦʢ ʉʫʜʦʩʪʴ1 ʉʫʜʦʩʪʴ2 ʂʦʩʪʘ ʈʦʞʦʢ 

ʭʣʦʨʦʬʠʣʣ ʘ 

ʤʢʛ/ʛ 
23,337 4,728 4,726 20,871 17,841 6,117 0,568 6,999 

ʂʘʨʦʪʠʥʦʠʜʳ 
ʄʢʛ/ʛ 

58,854 6,043 4,405 11,951 40,797 6,741 1,022 10,401 

ʙʠʦʤʘʩʩʘ 

ʤʢʛ/ʛ 
7,779 1,576 1,575 6,957 5,947 2,039 0,189 2,333 

ʍʇʂ ʆ2/ʣ 14,7 4 11,6 5,3 11,8 12,3 17,4 18 

ʈ ʤʛ/ʣ ʚ ʚʦʜʝ 0,03 0,046 0,04 0,035 0,071 0,078 0,085 0,091 

ʈ ʤʛ/ʢʛ ʚ ʜʦʥ-

ʥʳʭ ʦʪʣʦʞ. 
15,4 17,6 6 16,5 13,1 6,6 3 30,5 

ʥʠʪʨʘʪʳ ʤʛ/ʣ 2,6 0,89 2,3 - 3,1 1,01 1,76 1,82 

ʘʤʤʦʥʠʡ ʤʛ/ʣ 0,06 0,08 0,08 - 0,37 0,34 0,33 0,31 

ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ ʨʝʢʘʭ ʂʦʩʪʘ ʠ ʈʦʞʦʢ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʣʦʨʦʬʠʣʣʘ,  ʚ 

ʪʦʯʢʝ ʉʫʜʦʩʪʴ1 ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʛʤʝʥʪʦʚ, ʘ ʚ ʪʦʯʢʝ ʉʫʜʦʩʪʴ2 

ʙʳʣ ʦʪʤʝʯʝʥ ʥʝʙʦʣʴʰʦʡ ʨʦʩʪ. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʠʟʫʯʘʝʤʳʭ 
ʨʝʢʘʭ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʢʘʟʘʪʴ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʪʤʝʯʝʥʥʘʷ ʥʘʤʠ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʛʤʝʥʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʙʠʦʤʘʩʩʳ ʚʦʜʦʨʦʩʣʝʡ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʜʣʷ ʜʘʥʥʳʭ ʪʠʨʦʚ ʛʨʫʥʪʘ ʠ ʩʝʟʦʥʘ ʦʪʙʦʨʘ. ʇʦʚʳʰʝʥʥʦʝ 
ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ çʘè ʦʪʤʝʯʝʥʥʦʝ ʚ ʪʦʯʢʝ ʉʫʜʦʩʪʴ 2 ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʧʦʧʘʜʘʥʠʷ ʚ ʧʨʦʙʫ ʯʘʩʪʝʡ çʦʩʮʠʣʣʷʪʦʨʠʝʚʳʭ ʧʦʜʫʰʝʢè, ʢʦʪʦʨʳʝ ʚ ʧʝʨʠʦʜ ʧʨʦʙʦʦʪʙʦʨʘ ʘʢʪʠʚʥʦ ʨʘʟ-

ʚʠʚʘʣʠʩʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʪʷʞʝʥʠʠ ʨʝʢʠ ʉʫʜʦʩʪʴ. 

ɺʳʚʦʜʳ: ʆʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʜʦʨʦʩʣʝʡ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ. ɹʦʣʴ-
ʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʥʪʦʩʥʳʭ ʘʣʴʛʦʮʝʥʦʟʦʚ, ʠʤʝʶʪ ʧʦʜʩʪʠʣʘʶʱʠʝ ʛʨʫʥʪʳ ʠ ʛʠʜʨʦʣʦ-

ʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʪʦʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʝʩʪʝʩʪʚʝʥ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʪʦʢʦʚ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʬʦʥʦʚʳʝ ʧʨʠ 
ʜʘʣʴʥʝʡʰʝʤ ʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ. 
 

The article contains information on using vegetative pigments at monitoring the state of the environment in protective 

action zone of the chemical weapons destruction object, and comparing this information with chemical analysis data by 

the components, most valuable for stream flows. 

The key words: monitoring, vegetative pigments, stream flows, protective action zone. 
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ɺʚʝʜʝʥʠʝ 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʷʩʴ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦ-

ʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʡ ʦʪʨʘʩʣʴʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [1]. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʫʯʝʥʳʭ [2,3] ʧʝʨʩʧʝʢʪʠ-

ʚʳ ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʪʠʮʝʚʦʜʩʪʚʘ ʪʨʝʙʫʶʪ ʦʪ ʤʦʨʬʦʣʦʛʦʚ ʦʙʨʘʱʘʪʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʦʝʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʠ ʠʭ 

ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʚʠʜʦʚʳʭ, ʚʦʟʨʘʩʪʥʳʭ, ʧʦʨʦʜʥʳʭ, ʩʝʟʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʫʩʣʦʚʠʡ ʠʭ ʩʦʜʝʨʞʘʥʠʷ, 

ʧʠʪʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʪʠʮʝʚʦʜʩʪʚʘ ʨʘʟʚʝʜʝʥʠʝ ʛʫʩʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʬʝʨʤʝʨʩʢʠʭ ʠ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʪʠʮ, ʘ ʠʤʝʥʥʦ ʧʦʚʳʰʝʥʥʦʡ ʩʧʦʩʦʙʥʦ-
ʩʪʴʶ ʧʦʪʨʝʙʣʷʪʴ ʠ ʧʝʨʝʚʘʨʠʚʘʪʴ ʢʦʨʤʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʨʘʟʣʠʯ-

ʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʚʠʩʮʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮ ʢ ʤʝʥʷʶʱʠʤʩʷ 

ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʝ-
ʨʝʩʪʨʦʡʢʠ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʪʠʮ [4, 5] ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʭ 

ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʪʝʥʮʠʘʣʝ, ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʘʭ ʨʘʟʚʠʪʠʷ [6] ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.  
ʅʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʪʠʮ, ʤʥʦʞʝʩʪʚʦ, ʦʜʥʘʢʦ, ʤʘʣʦ-

ʠʟʫʯʝʥʥʳʤʠ ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʤʦʨʬʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʠʤʤʫʥʠʪʝʪʘ ʛʫʩʝʡ. ʉʚʝʜʝʥʠʷ ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝ-

ʨʘʪʫʨʝ ʦ ʜʝʪʘʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʪʜʝʣʴʥʳʭ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʛʫʩʝʡ ʚ 
ʦʥʪʦʛʝʥʝʟʝ ʥʦʩʷʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʯʠʩʣʝʥʥʳ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʮʝʥʪʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʛʫʩʝʡ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʜʘʪʴ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʚʳʷʚʠʪʴ ʜʠʥʘʤʠʢʫ 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʪʠʤʫʩʘ, ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʛʫʩʝʡ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʫʩʠ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʠʟ ɻʅʋ 
ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʮʝʥʪʨʘʣʴʥʳʝ ʦʨʛʘʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ï ʪʠʤʫʩ, 

ʢʣʦʘʢʘʣʴʥʘʷ (ʌʘʙʨʠʮʠʝʚʘ) ʩʫʤʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʛʫʩʝʡ ʦʪ ʩʫʪʦʯʥʦʛʦ ʜʦ 210 - ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʧʪʠʮʳ ʠ ʫʙʦʷ ʧʨʦʚʦʜʠʣʠ ʤʘʢʨʦʧʨʝʧʘʨʠʨʦʚʘʥʠʝ ʩ ʧʦʩʣʝʜʫʶ-
ʱʠʤ ʦʧʠʩʘʥʠʝʤ ʪʦʧʦʛʨʘʬʠʠ, ʩʚʷʟʠ ʩ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʮʚʝʪʘ, ʬʦʨʤʳ ʠ ʚʠʜʘ.  

ʆʪʦʙʨʘʥʥʳʝ ʦʨʛʘʥʳ ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʚʝʩʘʭ ɺʃʂ ï 500 ʩ ʪʦʯʥʦʩʪʴʶ 0,1 ʛ., ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10%-

ʦʤ ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʯʠʩʣʷʣʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʨʛʘʥʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʠʤʫʩ ʛʫʩʝʡ, ʢʘʢ ʮʝʥʪʨʘʣʴʥʳʡ ʦʨ-
ʛʘʥ ʠʤʤʫʥʠʪʝʪʘ, ʩʦʩʪʦʠʪ ʠʟ ʫʧʣʦʱʝʥʥʳʭ ʜʦʣʝʢ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʦʪ ʩʝʨʦʚʘʪʦ ï ʨʦʟʦʚʦʛʦ ʜʦ ʩʝʨʦʚʘʪʦï

ʞʝʣʪʦʛʦ ʮʚʝʪʘ. ʈʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʘʫʜʘʣʴʥʦʡ ʪʨʝʪʠ ʰʝʠ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʚʜʦʣʴ ʩʦʩʫʜʠ-

ʩʪʦ-ʥʝʨʚʥʦʛʦ ʧʫʯʢʘ. ʂʦʣʠʯʝʩʪʚʦ ʜʦʣʝʢ ʪʠʤʫʩʘ ʚʘʨʴʠʨʫʝʪ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ. ʊʘʢ, ʚ ʚʦʟ-

ʨʘʩʪʝ 75 ʩʫʪʦʢ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 7 ï 8 ï ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʠ 5 ï 6 ï ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʰʝʠ. ʋʞʝ 
ʚ ʪʨʸʭʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘʙʣʶʜʘʣʠ ʧʦ 4 ï 5 ʜʦʣʝʢ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʰʝʠ. ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʦʪʤʝʯʝ-

ʥʘ ʫ ʛʫʩʝʡ ʚ 180 ʠ 210 ï ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʘʭ. ʊʦʧʦʛʨʘʬʠʯʝʩʢʠ ʜʦʣʴʢʠ ʪʠʤʫʩʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʨʦʚʥʝ 

12 ï 16 ʰʝʡʥʳʭ ʧʦʟʚʦʥʢʦʚ, ʜʦʭʦʜʷ ʜʦ ʧʣʝʯʝʚʦʛʦ ʩʫʩʪʘʚʘ. 
ʂʣʦʘʢʘʣʴʥʘʷ (ʬʘʙʨʠʮʠʝʚʘ) ʩʫʤʢʘ (ʙʫʨʩʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʩʪʥʦʡ ʤʝʰʢʦʦʙʨʘʟʥʳʡ ʦʨ-

ʛʘʥ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʦʪ ʩʚʝʪʣʦ ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʨʦʟʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ʆʨʛʘʥ ʠʤʝʝʪ ʨʘʩʰʠʨʝʥʥʦʝ ʦʩ-

ʥʦʚʘʥʠʝ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʫʞʝʥʥʫʶ ʧʝʨʝʜʥʶʶ ʯʘʩʪʴ. ʈʘʩʧʦʣʘʛʘʝʪʩʷ ʩʫʤʢʘ ʚ ʛʨʫʜʦʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ 
ʥʘ ʜʦʨʩʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʧʦʜ ʧʦʟʚʦʥʦʯʥʳʤ ʩʪʦʣʙʦʤ ʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʢʘ ʩʚʷʟʘʥʘ ʩ 

ʟʘʜʥʝʡ ʢʘʤʝʨʦʡ ʢʣʦʘʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʪʠʤʫʩʘ ʠ ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ (ʨʠʩ.1), ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʪʠʤʫʩʘ ʩ ʧʝʨʚʳʝ ʧʦ 
ʧʷʪʳʝ ʩʫʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʢ 25-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʜʦ 0,079%; 

ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʧʨʦʠʩʭʦʜʠʪ ʢ 5-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ, ʘ ʚ ʧʝʨʠʦʜ ʦʪ 

25 ʜʦ 75 ʩʫʪʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ɺ ʠʥʪʝʨʚʘʣʝ ʦʪ 75 ʜʦ 180 ʩʫʪʦʢ ʧʦʩʪʠʥʢʫʙʘʮʠʦʥʥʦʛʦ 
ʨʘʟʚʠʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʪʠʤʫʩʘ ʚʥʦʚʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʢʣʦ-

ʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʚ ʪʦʤ ʞʝ ʠʥʪʝʨʚʘʣʝ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0,032%. ʉ 180 ʜʦ 210 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ ʤʘʩʩʘ ʪʠʤʫʩʘ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ - ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. 
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ʈʠʩ.1. ɼʠʥʘʤʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ (%) ʪʠʤʫʩʘ, ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʛʫʩʝʡ ʧʝʨʝʷʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʩ 

ʚʦʟʨʘʩʪʦʤ 

ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʦʣʝʡ ʪʠʤʫʩʘ. ʀʟʤʝʥʝʥʠʝ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʪʠʤʫʩʘ ʠ ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʠʤʝʝʪ ʥʝʣʠʥʝʡʥʳʡ ʠ ʘʩʠʥʭʨʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʝʨʠʦʜʳ 

ʫʚʝʣʠʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʠʟʫʯʘʝʤʳʭ ʦʨʛʘʥʦʚ ʯʝʨʝʜʫʶʪʩʷ ʩ ʧʝʨʠʦʜʘʤʠ ʝʝ ʫʤʝʥʴʰʝʥʠʷ. 
 

The paper presents the results of studies on the impact of man-made conditions on the dynamics of morphometric pa-

rameters of the central organs of the immunesystem - the thymus and cloacal bags received from the geese of the daily 

up to 210 - day age. 

The key words: thymus, cloacal pouch, geese, morphometric parameters 
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ɸ.ʃ. ʍʘʨʣʘʥ 

 
ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʤʦʨʬʦʤʝʪʨʠʠ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çɻʘʤʘʚʠʪè ʠ çʌʦʩʧʨʝʥʠʣè. ʉ ʧʦʤʦʱʴʶ ʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʩʝʟʦʥʥʦʡ 

ʤʦʨʬʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʦʛʦ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʝʟʦʥʥʦʩʪʴ, ɾʝʣʝʟʘ ʪʨʝʪʴʝʛʦ ʚʝʢʘ, ɻʘʨʜʝʨʦʚʘ ʞʝʣʝʟʘ, ʙʨʦʡʣʝʨ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è, çɻʘʤʘ-

ʚʠʪè, çʌʦʩʧʨʝʥʠʣè 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʫʜʝʣʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʤʦʨʬʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ 
ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ ʚ ʩʝʟʦʥʥʦʤ ʘʩʧʝʢʪʝ. ɺ ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ 

ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʦʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ [2].  

ʀʟʫʯʝʥʠʝ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʦʚ çɻʘ-
ʤʘʚʠʪè ʠ çʌʦʩʧʨʠʥʠʣè ʥʘ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è.  

ʌʦʧʨʝʥʠʣ ï ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʩ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶ-

ʱʠʤʠ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. çɻʘʤʘʚʠʪè ï ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʙʠʦʩʪʠʤʫ-

ʣʷʪʦʨ, ʦʙʣʘʜʘʶʱʠʡ ʩʪʠʤʫʣʠʨʫʶʱʠʤ, ʙʠʦʪʦʥʠʟʠʨʫʶʱʠʤ ʠ ʧʨʦʪʠʚʦʩʪʨʝʩʩʦʚʳʤ ʵʬʬʝʢʪʦʤ [1].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʣʠʷʥʠʶ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʭʦʜʠʣ ʚ ʜʚʘ ʵʪʘʧʘ: ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ (I) ʠ ʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ (II). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʧʪʠʮ. ʆʧʳʪʥʘʷ 
ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ çɻʘʤʘʚʠʪè ʠ çʌʦʩʧʨʝʥʠʣè (ʪʘʙʣ 1). 

 ɺʨʝʤʷ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʫʯʠʪʳʚʘʣʦʩʴ ʩ ʚʘʢʮʠʥʘʮʠʝʡ ʧʪʠʮ ʠ ʥʘʣʠʯʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʪʨʝʩʩ 

ʬʘʢʪʦʨʦʚ, ʜʦʟʘ ʚʚʦʜʠʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʩ ʫʯʸʪʦʤ ʩʨʝʜʥʝʡ ʤʘʩʩʳ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʢʘʬʝʜʨʳ ʟʦʦ-
ʣʦʛʠʠ ʠ ʘʥʘʪʦʤʠʠ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ. ɻ. ʇʝʪʨʦʚʩʢʦʛʦ ʚ ʨʘʤʢʘʭ 

ʩʦʚʤʝʩʪʥʦʛʦ ʜʦʛʦʚʦʨʘ ʩ ɿɸʆ çʄʠʢʨʦ-ʧʣʶʩè ʧʨʠ ɻʋ ʅʀʀ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠʤ. ʅ.ʌ. ɻʘ-

ʤʘʣʝʷ ʠ ʆɸʆ ʇʪʠʮʝʬʘʙʨʠʢʘ çʉʥʝʞʢʘè, ʘ ʪʘʢ ʞʝ ʚ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ɹʨʷʥ-
ʩʢʦʛʦ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʠ ʜʝʧʘʨʪʘʤʝʥʪʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ [5]. 

ʊʘʙʣʠʮʘ 1 

ɺʨʝʤʷ ʧʨʠʸʤʘ ʧʨʝʧʘʨʘʪʦʚ çʌʦʩʧʨʝʥʠʣè ʠ çɻʘʤʘʚʠʪè ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʦʧʳʪʘ 
ɼʝʥʴ ʧʨʠʸʤʘ çʌʦʩʧʨʝʥʠʣè (ʤʣ) çɻʘʤʘʚʠʪè (ʤʣ) 

2 ʩʫʪʢʠ 0,24 0,48 

5 ʩʫʪʢʠ - 0,45 

6 ʩʫʪʢʠ 0,24 - 

7 ʩʫʪʢʠ - 0,49 

10 ʩʫʪʢʠ - 0,5 

13.ʩʫʪʢʠ 0,29 - 

14 ʩʫʪʢʠ - 0,6 

16 ʩʫʪʢʠ 0,51 - 

17 ʩʫʪʢʠ - 1,13 

21 ʩʫʪʢʠ 0,64 - 

28 ʩʫʪʢʠ - 1,75 

ʕʢʩʧʝʨʠʤʝʥʪ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ (I) ʧʨʦʚʦʜʠʣʩʷ ʚ ʥʦʷʙʨʝ-ʜʝʢʘʙʨʝ 2009 ʛʦʜʘ, ʚ ʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ (II) ï ʚ ʠʶʥʝ-ʠʶʣʝ 2010 ʛʦʜʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʙʨʦʡʣʝʨʳ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è, ʚʳʨʘʱʝʥ-

ʥʳʭ ʥʘ ʆɸʆ ʇʪʠʮʝʬʘʙʨʠʢʘ çʉʥʝʞʢʘè ʚ ʫʩʣʦʚʠʷʭ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʠ 
ʢʦʨʤʣʝʥʠʝ ʮʳʧʣʷʪ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʭʦʟʷʡʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ [5]. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʛʠʩʪʦʣʦʛʠʯʝ-

ʩʢʠʭ, ʤʘʢʨʦ-, ʤʠʢʨʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ, ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʄʘʢʨʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʟʘʢʣʶʯʘʣʠʩʴ ʩʥʷʪʠʠ ʣʠʥʝʡʥʳʭ ʧʨʦʤʝʨʦʚ ʞʝʣʝʟʳ: ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ ʪʦʣʱʠʥʫ, ʧʨʠ ʧʦʤʦʱʠ ʰʪʘʥʛʝʥ-

ʮʠʨʢʫʣʷ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 1ʤʤ. 

ɾʝʣʝʟʘ ʪʨʝʪʴʝʛʦ ʚʝʢʘ (ɻʘʨʜʝʨʦʚʘ ʞʝʣʝʟʘ) ï glandula palpabrae tertiae ï ʵʪʦ ʟʘʩʪʝʥʥʘʷ ʪʨʫʙʯʘʪʦ-
ʘʣʴʚʝʦʣʷʨʥʘʷ ʞʝʣʝʟʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʛʣʫʙʠʥʝ ʧʝʨʠʦʨʙʠʪʳ ʥʘ ʘʙʦʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʘʟʥʦʛʦ ʷʙ-

ʣʦʢʘ, ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʩ ʦʨʙʠʪʘʣʴʥʳʭ ʞʝʣʝʟ ʛʣʘʟʘ ʠ ʷʚʣʷʝʪʩʷ ʞʝʣʝʟʦʡ ʚʥʝʰʥʝʡ ʩʝʢʨʝʮʠʠ ʠ ʧʝʨʠʬʝʨʠ-

ʯʝʩʢʠʤ ʦʨʛʘʥʦʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʪʠʮ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʚʦʟʨʘʩʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ 

ʫ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ (ʊʘʙʣ. 2) 
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ʊʘʙʣʠʮʘ 2 

ɼʣʠʥʘ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʝʧʘʨʘ-

ʪʦʚ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ (I) ʠ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ (II) ʧʝʨʠʦʜʳ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ 

ɺʦʟʨʘʩʪ, 

ʩʫʪʢʠ 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ, ʩʤ 

ʂʦʥʪʨʦʣʴ I ʆʧʳʪ I ʂʦʥʪʨʦʣʴ II  ʆʧʳʪ II  

ʉʪʘʨʪʦʚʳʡ ʧʝʨʠʦʜ 

(1-10 ʩʫʪʦʢ) 

1 0,59Ñ0,023  0,76Ñ0,048**  

5 0,73Ñ0,037 0,78Ñ0,044 1,05Ñ0,054*** 1,09Ñ0,035*** 

10 1,03Ñ0,042 1,03Ñ0,047 1,25Ñ0,048** 1,30Ñ0,045*** 

ʈʦʩʪʦʚʦʡ ʧʝʨʠʦʜ (15-

25 ʩʫʪʦʢ) 

15 1,14Ñ0,075 1,09Ñ0,053 1,39Ñ0,031* 1,47Ñ0,040*** 

20 1,09Ñ0,048 1,15Ñ0,058 1,45Ñ0,045*** 1,53Ñ0,040*** 

25 1,24Ñ0,050 1,12Ñ0,042 1,44Ñ0,027** 1,53Ñ0,031*** 

ʇʝʨʠʦʜ ʨʘʟʚʠʪʠʷ (30-

35 ʩʫʪʦʢ) 

30 1,38Ñ0,053 1,57Ñ0,046 1,47Ñ0,060 1,50Ñ0,060 

35 (36)1 1,66Ñ0,028 1,41Ñ0,059 1,52Ñ0,046 1,40Ñ0,046 
ʇʨʠʤʝʯʘʥʠʝ: *P<0,05; **P<0,01; ***P<0,001 - II ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ I 
1 ï 36 ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ I; 35 ï ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ II 

ɺ ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʣʝʪʦ) ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʥʘ 

0,17 ʩʤ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʶʶ ʜʣʠʥʫ ʞʝʣʝʟʳ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ (ʟʠʤʘ). ʉ ʚʦʟʨʘʩʪʦʤ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 35-ʩʫʪʦʯʥʦʤ 

ʚʦʟʨʘʩʪʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʣʝʪʦʤ ʥʘ 0,14 ʩʤ ʙʦʣʴʰʝ ʯʝʤ ʟʠʤʦʡ (ʨʠʩ.1). 

ɺ ʩʪʘʨʪʦʚʦʤ ʧʝʨʠʦʜʝ ʟʠʤʦʡ ʜʣʠʥʘ ʞʝʣʝʟʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,75 ʨʘʟʘ, ʣʝʪʦʤ ï ʚ 1,65 ʨʘʟʘ. ɿʘ 
ʨʦʩʪʦʚʦʡ ʧʝʨʠʦʜ ʜʣʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,2 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,15 ʨʘʟʘ ʣʝʪʦʤ. ɿʘ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʜʣʠʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,34 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,05 ʨʘʟʘ ʣʝʪʦʤ. 

ɺ ʩʚʦʸʤ ʨʘʟʚʠʪʠʠ ʜʣʠʥʘ ʞʝʣʝʟʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,82 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 2 ʨʘʟʘ 
ʣʝʪʦʤ. ɺ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʞʝʣʝʟʳ ʥʘ 15,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ.  
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ʈʠʩ.1. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʜʣʠʥʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 30-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʝʨʠʦʜʘ 

ʨʘʟʚʠʪʠʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠ ʚ 20-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʨʦʩʪʦʚʦʛʦ ʧʝʨʠʦʜʘ ʚ ʚʝʩʝʥʥʝ-
ʣʝʪʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ɿʠʤʦʡ ʤʘʢʩʠʤʫʤ ʥʘ 0,04 ʩʤ ʙʦʣʴʰʝ ʯʝʤ ʣʝʪʦʤ (ʨʠʩ. 2). 
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ʈʠʩ.2. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 
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ɺ ʩʪʘʨʪʦʚʳʡ ʧʝʨʠʦʜ ʜʣʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,75 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,71 ʨʘʟʘ ʣʝʪʦʤ. ɿʘ ʨʦʩʪʦʚʦʡ 

ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʚ 1,09 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,18 ʨʘʟʘ ʣʝʪʦʤ. ʇʨʠ ʠʥʚʦʣʶʮʠʠ ʦʨʛʘʥʘ ʚ 

ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʞʝʣʝʟʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 1,11 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,07 ʨʘʟʘ ʣʝʪʦʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʞʝʣʝʟʳ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʣʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,66 ʨʘʟʘ 
ʟʠʤʦʡ ʠ ʚ 2,01 ʨʘʟʘ ʣʝʪʦʤ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʜʣʠʥʳ ʞʝʣʝʟʳ ʥʘ 12,06% ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʊʘʙʣʠʮʘ 3 

ʐʠʨʠʥʘ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʝʧʘ-

ʨʘʪʦʚ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ (I) ʠ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ (II) ʧʝʨʠʦʜʳ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ 
ɺʦʟʨʘʩʪ, ʩʫʪʢʠ 

 ʐʠʨʠʥʘ, ʩʤ 

ʂʦʥʪʨʦʣʴ I ʆʧʳʪ I ʂʦʥʪʨʦʣʴ II  ʆʧʳʪ II   

ʉʪʘʨʪʦʚʳʡ  

ʧʝʨʠʦʜ 

(1-10 ʩʫʪʦʢ) 

1 0,34Ñ0,016  0,25Ñ0,027**  

5 0,4Ñ0,021 0,39Ñ0,031 0,51Ñ0,023** 0,55Ñ0,027*** 

10 0,52Ñ0,039 0,41Ñ0,031 0,65Ñ0,031* 0,69Ñ0,018*** 

ʈʦʩʪʦʚʦʡ 

ʧʝʨʠʦʜ 

(15-25 ʩʫʪʦʢ) 

15 0,48Ñ0,039 0,52Ñ0,047 0,69Ñ0,028*** 0,74Ñ0,027*** 

20 0,525Ñ0,027 0,745Ñ0,034 0,78Ñ0,026*** 0,80Ñ0,019*** 

25 0,69Ñ0,041 0,55Ñ0,034 0,76Ñ0,025 0,82Ñ0,020*** 

ʇʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ 

(30-35 ʩʫʪʦʢ) 

30 0,675Ñ0,034 0,615Ñ0,047 0,83Ñ0,017*** 0,84Ñ0,016*** 

35 (36)
1
 0,695Ñ0,046 0,595Ñ0,041 0,88Ñ0,031** 0,78Ñ0,023** 

ʇʨʠʤʝʯʘʥʠʝ: *P<0,05; **P<0,01; ***P<0,001 - II ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ I 
1 ï 36 ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ I; 35 ï ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ II 
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ʈʠʩ.3. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʰʠʨʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

ɺ ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʰʠʨʠʥʘ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ 0,09 ʩʤ 
ʧʨʝʚʳʰʘʝʪ ʰʠʨʠʥʫ ʞʝʣʝʟʳ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʅʘʯʠʥʘʷ ʩ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʠʩʭʦ-

ʜʠʪ ʘʩʠʥʭʨʦʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʞʝʣʝʟʳ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚ ʢʦʥʪʨʦʣʝ ʚ 35-ʩʫʪʦʯʥʦʤ ʚʦʟ-

ʨʘʩʪʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ (ʪʘʙʣ. 3, ʨʠʩ.3). 
ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʢ ʢʦʥʮʫ ʩʪʘʨʪʦʚʦʛʦ ʧʝʨʠʦʜʘ ʰʠʨʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,53 ʨʘʟʘ ʟʠʤʦʡ ʠ 

ʚ 2,6 ʨʘʟʘ ʣʝʪʦʤ. ɿʘ ʨʦʩʪʦʚʦʡ ʧʝʨʠʦʜ ʰʠʨʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,32 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,17 ʨʘʟʘ ʣʝʪʦʤ. ɺ 

ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,01 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,16 ʨʘʟʘ ʣʝʪʦʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʰʠʨʠʥʘ ʞʝʣʝʟʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,04 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 3,52 ʨʘʟʘ 
ʣʝʪʦʤ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʞʝʣʝ-

ʟʳ ʥʘ 15,14% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʝʥʥʝ-ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ. 

ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʝʣʝʟʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʳ ʣʝʪʦʤ ʚ 20-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ 
ʨʦʩʪʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï ʚ 30-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ (ʨʠʩ.4).  

ɺ ʩʪʘʨʪʦʚʦʤ ʧʝʨʠʦʜʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʰʠʨʠʥʘ ʞʝʣʝʟʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,2 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 2,76 

ʨʘʟʘ ʣʝʪʦʤ. ɿʘ ʨʦʩʪʦʚʦʡ ʧʝʨʠʦʜ ʰʠʨʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,81 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,19 ʨʘʟʘ ʣʝʪʦʤ. ʇʨʠ ʠʥ-
ʚʦʣʶʮʠʠ ʦʨʛʘʥʘ ʚ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʰʠʨʠʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 1,25 ʨʘʟʘ, 

ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ - ʚ 1,08 ʨʘʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʞʝʣʝʟʳ ʰʠʨʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,19 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 3,36 ʨʘʟʘ 

ʣʝʪʦʤ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʞʝʣʝʟʳ 
ʥʘ 15,08% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʝʥʥʝ-ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ.  
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ʈʠʩ.4. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʰʠʨʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

ʊʦʣʱʠʥʘ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʚ ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʚ ʦʙʝʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ʨʘʚʥʳ. ʅʘʯʠʥʘʷ ʩ ʩʫ-

ʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʚʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʞʝʣʝʟʳ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 
30-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʟʠʤʦʡ ʠ ʚ 35-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʣʝʪʦʤ (ʪʘʙʣ. 4, ʨʠʩ.5).  

ɺ ʩʪʘʨʪʦʚʦʤ ʧʝʨʠʦʜʝ ʪʦʣʱʠʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,45 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 2,2 ʨʘʟʘ ʣʝʪʦʤ. ɿʘ ʨʦʩʪʦʚʦʡ 

ʧʝʨʠʦʜ ʪʦʣʱʠʥʘ ʞʝʣʝʟʳ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,17 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,5 ʨʘʟʘ ʣʝʪʦʤ. ɺ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʵʢʩʧʝʨʠ-

ʤʝʥʪʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʚʦʣʶʮʠʷ ʦʨʛʘʥʘ ʚ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ, ʠ ʪʦʣʱʠʥʘ ʞʝʣʝʟʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 1,08 ʨʘʟʘ; 
ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʪʦʣʱʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,11 ʨʘʟʘ.  

ʊʘʙʣʠʮʘ 4 

ʊʦʣʱʠʥʘ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʝʧʘ-

ʨʘʪʦʚ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ (I) ʠ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ (II) ʧʝʨʠʦʜʳ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ 
ɺʦʟʨʘʩʪ, ʩʫʪʢʠ 

ʊʦʣʱʠʥʘ, ʩʤ 

ʂʦʥʪʨʦʣʴ I ʆʧʳʪ I ʂʦʥʪʨʦʣʴ II  ʆʧʳʪ II  

ʉʪʘʨʪʦʚʳʡ 

ʧʝʨʠʦʜ 

(1-10 ʩʫʪʦʢ) 

1 0,1Ñ0,000  0,1Ñ0,001  

5 0,110Ñ0,007 0,110Ñ0,007 0,11Ñ0,007 0,14Ñ0,011 

10 0,145Ñ0,009 0,130Ñ0,011 0,22Ñ0,015*** 0,23Ñ0,015*** 

ʈʦʩʪʦʚʦʡ 

ʧʝʨʠʦʜ 

(15-25 ʩʫʪʦʢ) 

15 0,140Ñ0,012 0,125Ñ0,011 0,24Ñ0,013*** 0,25Ñ0,011*** 

20 0,150Ñ0,013 0,140Ñ0,012 0,27Ñ0,013*** 0,32Ñ0,017*** 

25 0,170Ñ0,011 0,160Ñ0,010 0,33Ñ0,020*** 0,35Ñ0,015*** 

ʇʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ 

(30-35 ʩʫʪʦʢ) 

30 0,195Ñ0,014 0,145Ñ0,012 0,36Ñ0,013*** 0,36Ñ0,014*** 

35 (36)1 0,180Ñ0,011 0,175Ñ0,008 0,40Ñ0,012*** 0,34Ñ0,013*** 

ʇʨʠʤʝʯʘʥʠʝ: *P<0,05; **P<0,01; ***P<0,001 - II ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ I 
1 ï 36 ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ I; 35 ï ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ II 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʘʟʚʠʪʠʷ ʪʦʣʱʠʥʘ ʞʝʣʝʟʳ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,95 ʨʘʟʘ ʟʠ-

ʤʦʡ ʠ ʚ 4 ʨʘʟʘ ʣʝʪʦʤ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʪʦʣʱʠʥʳ ʞʝʣʝʟʳ ʥʘ 26,15% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʝʥʥʝ-ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ. 
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ʈʠʩ.5. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʪʦʣʱʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʪʦʣʱʠʥʘ ʞʝʣʝʟʳ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 35-ʩʫʪʦʥʦʤ ʚʦʟ-

ʨʘʩʪʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʟʠʤʦʡ ʠ ʚ 30-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʣʝʪʦʤ (ʨʠʩ. 6). 

ɿʘ ʩʪʘʨʪʦʚʳʡ ʧʝʨʠʦʜ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʞʝʣʝʟʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,3 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 2,3 ʨʘʟʘ ʣʝ-
ʪʦʤ. ɺ ʨʦʩʪʦʚʦʤ ʧʝʨʠʦʜʝ ʪʦʣʱʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,23 ʨʘʟʘ ʟʠʤʦʡ ʠ ʚ 1,52 ʨʘʟʘ ʣʝʪʦʤ. ɺ ʧʝʨʠʦʜʝ 

ʨʘʟʚʠʪʠʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʪʦʣʱʠʥʘ ʞʝʣʝʟʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,09 ʨʘʟʘ, ʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʤ 
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ʈʠʩ.6. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʪʦʣʱʠʥʳ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è 

 

ɺʳʚʦʜʳ 

1. ʀʥʪʝʥʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 
ʩʪʘʨʪʦʚʦʤ ʧʝʨʠʦʜʝ ʚʦ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ (ʚ 1,75 ʨʘʟʘ); ʰʠʨʠʥʳ ʠ ʪʦʣ-

ʱʠʥʳ ï ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʚ 2,76 ʨʘʟʘ ʠ ʚ 2,3 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); 

2. ʄʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʞʝʣʝʟʘ ʜʦʩʪʠʛʘʝʪ ʨʘʥʴʰʝ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘ; ʰʠʨʠʥʳ ï ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; ʪʦʣʱʠʥʳ ï ʚ ʢʦʥʪʨʦʣʝ ʦʩʝʥʥʝ-

ʟʠʤʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʦʧʳʪʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

3. ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʥʘ 15,14% ʚ 
ʢʦʥʪʨʦʣʝ ʠ ʥʘ 15,08% ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʥʘ 26,15% ʚ ʢʦʥʪʨʦʣʝ ʠ ʥʘ 

23,81% ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ; 

4. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çɻʘʤʘʚʠʪè ʠ çʌʦʩʧʨʝʥʠʣè ʚ ʚʝʩʝʥʥʝ-
ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʥʘ 9,87% ʰʠʨʠʥʫ ʠ ʥʘ 22,23% ʪʦʣʱʠʥʫ ʞʝʣʝʟʳ ʪʨʝʪʴʝʛʦ ʚʝʢʘ.  

 

Seasonal changes in the morphology of animals are not sufficiently studied in modern science. The purpose this re-
search - the study of seasonal dynamics of the third eyelid gland morphometry of broiler cross "Smena-7 under the in-

fluence of biologically active preparations çGamavitè and çFosprenilè. With the help of anatomical, morphological, 

morphometric methods was obtained by a fundamentally new approach to the study of seasonal morphology of internal 

organs of the animal. 

The key words: Seasonality, gland of the third eyelid, Harderian gland, broiler cross "Smena-7", çGamavitè, çFosprenilè 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʝʝʚʘ, ɸ.ɺ. ʇʦʚʳʰʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʨʦʩʷʪ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʨʝʟʠ-
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ɺʃʀʗʅʀɽ ʈɸɼʀɸʎʀʆʅʅʆʁ ɿɸɻʈʗɿʅɽʅʅʆʉʊʀ ʊɽʈʈʀʊʆʈʀʁ ʅɸ  

ɺʆʉʇʈʆʀɿɺʆɼʀʊɽʃʔʅʓɽ ʂɸʏɽʉʊɺɸ ʂʆɹʓʃ ʈʋʉʉʂʆʁ ʈʓʉʀʉʊʆʁ  

ʇʆʈʆɼʓ ʈɸɿʅʆʁ ʃʀʅɽʁʅʆʁ ʇʈʀʅɸɼʃɽɾʅʆʉʊʀ 

 
ʉ.ɽ. ʗʢʦʚʣʝʚʘ 

 
ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʢʦʙʳʣ ʨʫʩʩʢʦʡ ʨʳʩʠʩʪʦʡ ʧʦʨʦʜʳ ʨʘʟʥʦʡ ʣʠ-

ʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʢʦʥʥʳʭ ʟʘʚʦʜʦʚ 137Cs. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʙʳʣʳ ʨʫʩʩʢʦʡ ʨʳʩʠʩʪʦʡ ʧʦʨʦʜʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʣʠʥʠʠ, ʥʦ 

ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʨʘʟʥʦʡ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ, ʠʤʝʶʪ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʚʠʪʦ-

ʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʫ ʢʦʙʳʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʣʠʥʠʠ ʉʢʦʪʣʝʥʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʨʫʩʩʢʘʷ ʨʳʩʠʩʪʘʷ ʧʦʨʦʜʘ, ʣʠʥʠʷ, ʢʦʙʳʣʘ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ. 

 

ɺʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʚʠʩʠʪ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʧʦʣʫʯʠʝ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʰʝʜʰʝʛʦ ʩʪʦʣʝʪʠʷ ʧʨʦʠʟʦʰʣʠ ʢʘʪʘʩʪʨʦʬʳ, ʧʨʠʚʝʜʰʠʝ ʥʝ 

ʪʦʣʴʢʦ ʢ ʤʝʩʪʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, ʥʦ ʠ ʧʦ ʩʚʦʝʤʫ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʦʭʚʘʪʠʚʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʨʷʜʘ 

ʩʪʨʘʥ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ɸʚʘʨʠʷ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ (1986 ʛ .) ʦʙʦʩʪʨʠʣʘ ʧʨʦʙʣʝʤʫ ʚʝʜʝʥʠʷ ʞʠ-
ʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʛʦʞʠʚʫʱʠʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʢʦʙʳʣ 

ʨʫʩʩʢʦʡ ʨʳʩʠʩʪʦʡ ʧʦʨʦʜʳ ʨʘʟʥʦʡ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʨʘʜʠʘ-
ʮʠʦʥʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʚʠʪʦʩʪʠ ʢʦʙʳʣ ʨʫʩʩʢʦʡ ʨʳʩʠ-

ʩʪʦʡ ʧʦʨʦʜʳ ʚ ʢʦʥʥʳʭ ʟʘʚʦʜʘʭ ʃʦʢʦʪʩʢʦʤ (ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ), ʉʤʦʣʝʥʩʢʦʤ (ʉʤʦʣʝʥʩʢʘʷ ʦʙʣʘʩʪʴ) ʠ ɻʦ-

ʤʝʣʴʩʢʦʤ (ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʢʦʙʳʣ ʟʘ ʪʨʠ ʩʤʝʞʥʳʭ ʧʝʨʠʦʜʘ: ʜʦ ʘʚʘʨʠʠ - ʩ 1978 ʧʦ 1985 ʛʛ. ï I-ʳʡ; ʧʦʩʣʝ ʘʚʘʨʠʠ - ʩ 1986 ʧʦ 
1992 ʛʛ. ï II-ʦʡ ʠ ʩ 1993 ʧʦ 1999 ʛʛ. ï III -ʠʡ. ɺ ʜʘʥʥʳʭ ʢʦʥʥʳʭ ʟʘʚʦʜʘʭ ʚ ʤʘʪʦʯʥʦʤ ʩʦʩʪʘʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʦʙʳʣʳ, ʠʤʝʶʱʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʜʠʥʘʢʦʚʫʶ ʣʠʥʝʡʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚ-

ʣʷʣʩʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʣʦʜʦʚʠʪʦʩʪʴ ʢʦʙʳʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʣʠ-
ʥʠʷʤ, ʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ 

137
Cs (ʪʘʙʣ.).  

ʊʘʙʣʠʮʘ 

ʇʦʢʘʟʘʪʝʣʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʫʩʩʢʠʭ ʨʳʩʠʩʪʳʭ ʢʦʙʳʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʨʨʠʪʦʨʠʡ ʚʳʨʘʱʠ-

ʚʘʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ 
137

Cs
*
 

ʇʝʨʠʦʜ 

ʇɿʇ 

137Cs, 

ʂʠ/ʢʤ2 

n ʧʣʦʜʦ-

ʚʳʭ ʣʝʪ 

ɿʘʞʝʨʝʙʝʣʦ ɺʳʭʦʜ ʞʝʨʝʙʷʪ 
ɹʣʘʛʦʧʦʣʫʯʥʘʷ ʚʳ-

ʞʝʨʝʙʢʘ, % n % n % 

ɻʦʤʝʣʴʩʢʠʡ ʢʦʥʥʳʡ ʟʘʚʦʜ 

I 0,04 691 584 84,52ƴƴ 512 74,10 87,67 

II  5-15 632 562 88,92*** 482 76,27*** 85,77*** 

III  1-5 468 267 57,05¡¡¡ 171 36,54¡¡¡ 64,04¡¡¡ 

ʀʪʦʛʦ - 1791 1413 78,89 1165 65,05 82,45 

ʃʦʢʦʪʩʢʦʡ ʢʦʥʥʳʡ ʟʘʚʦʜ 

I 0,04 628 535 85,19ƴƴƴ 502 79,94ƴƴƴ 93,83ƴƴƴ 

II  1-5 684 530 77,49*** 461 67,40*** 86,98*** 

III  0,7-2 569 336 59,05¡¡¡ 247 43,41¡¡¡ 73,51¡¡¡ 

ʀʪʦʛʦ - 1881 1401 74,48 1210 64,33 86,37 

ʉʤʦʣʝʥʩʢʠʡ ʢʦʥʥʳʡ ʟʘʚʦʜ 

I 

ʯʠʩʪʘʷ ʟʦʥʘ 

640 515 80,47ƴƴƴ 468 73,13ƴƴ 90,87 

II  656 474 72,26*** 437 66,62*** 92,19*** 

III  459 277 60,35¡¡¡ 232 50,54¡¡¡ 83,75¡¡ 

ʀʪʦʛʦ - 1755 1266 72,14 1137 64,79 89,81 
 

ƴ) ï P < 0,05, ƴƴ) ï P < 0,01, ƴƴƴ) ï P < 0,001 ï II-ʦʡ ʧʝʨʠʦʜ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ I-ʦʤʫ; 
* ) ï P < 0,05, **) ï P < 0,01, ***) ï P < 0,001 ï III -ʠʡ ʧʝʨʠʦʜ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ II-ʦʤʫ; 
¡) ï P < 0,05, ¡¡) ï P < 0,01, ¡¡¡) ï P < 0,001 ï III -ʠʡ ʧʝʨʠʦʜ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ I-ʦʤʫ 

  

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʷ ʟʘʞʝʨʝʙʣʷʝʤʦʩʪʠ ʚ I ʧʝʨʠʦʜʝ ʫ ʢʦʙʳʣ ɻʦʤʝʣʴʩʢʦʛʦ ʢʦʥʥʦʛʦ ʟʘʚʦʜʘ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʣʫʯʰʠʤ ʦʥ ʙʳʣ ʫ ʢʦʙʳʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʣʠʥʠʷʤ ɺʦʣʦʤʘʡʪʘ (90,86%) ʠ ʇʦʜʘʨʢʘ (100%); ʃʦ-
ʢʦʪʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ - ʢ ʣʠʥʠʷʤ ɺʦʣʦʤʘʡʪʘ (91,94%) ʠ ʅʘʣʠʤʘ (92,31%); ʉʤʦʣʝʥʩʢʦʤ ï ʢ ʣʠʥʠʠ 

ɻʠʣʴʜʝʡʮʘ (84,91%). ɺʦ II-ʦʤ ʧʝʨʠʦʜʝ ʧʨʠ ʇɿʇ 
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Cs 5-15 ʂʠ/ʢʤ
2
 ʚ ɻʦʤʝʣʴʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ ʧʨʦ-



ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 177 

 

ɽ
ʩ
ʪ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʳ
ʝ
 
ʥ
ʘ
ʫ
ʢ
ʠ

 
1

7
7 

ʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (rs= -0,35). ʃʫʯʰʠʤʠ ʧʦ ʟʘʞʝʨʝʙʣʷʝʤʦʩʪʠ ʩʪʘʣʠ ʢʦʙʳʣʳ, ʧʨʠ-

ʥʘʜʣʝʞʘʱʠʝ ʢ ʣʠʥʠʷʤ ʉʢʦʪʣʝʥʜʘ (95,45%) ʠ ʇʦʜʘʨʢʘ (95,45%). ɺ ʃʦʢʦʪʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ ʧʨʠ ʇɿʇ 
137

Cs 1-5 ʂʠ/ʢʤ
2
 ʪʘʢʞʝ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ (rs= -0,20). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʦʥ ʙʳʣ ʦʪʤʝʯʝʥ ʫ ʢʦʙʳʣ ʣʠʥʠʡ ɿʘʤʦʨʩʢʦʛʦ ʏʫʜʘ (83,33%) ʠ ʉʢʦʪʣʝʥʜʘ (81,03%). ɺ ʉʤʦʣʝʥʩʢʦʤ ʢʦʥ-
ʥʦʤ ʟʘʚʦʜʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʚ ʯʠʩʪʦʡ ʟʦʥʝ, ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʟʘʞʝʨʝʙʣʷʝʤʦʩʪʠ ʥʝ ʧʨʦʠʟʦʰʣʦ 

(rs= +0,78), ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʞʝʨʝʙʣʷʝʤʦʩʪʠ ʦʩʪʘʣʠʩʴ ʫ ʢʦʙʳʣ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ɻʠʣʴʜʝʡʮʘ 

(74,47%) ʠ ʅʘʣʠʤʘ (76,68%). ɺ III -ʝʤ ʧʝʨʠʦʜʝ ʚ ɻʦʤʝʣʴʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ ʧʨʠ ʇɿʇ 
137

Cs 1-5 ʂʠ/ʢʤ
2 
ʧʨʦ-

ʠʟʦʰʣʠ ʜʘʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (rs= +0,02). ʃʫʯʰʘʷ ʟʘʞʝʨʝʙʣʷʝʤʦʩʪʴ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ ʢʦ-

ʙʳʣ ʣʠʥʠʡ ɺʦʣʦʤʘʡʪʘ (58,06%), ʇʦʜʘʨʢʘ (61,29%) ʠ ʉʢʦʪʣʝʥʜʘ (58,10%); ʚ ʃʦʢʦʪʩʢʦʤ (rs= +0,13), ʧʨʠ 

ʇɿʇ 
137

Cs 0,7-2 ʂʠ/ʢʤ
2 
ï ʣʠʥʠʡ ʊʨʝʧʝʪʘ (75,0%), ɻʠʣʴʜʝʡʮʘ (66,67%), ʅʘʣʠʤʘ (64,29%) ʠ ʉʢʦʪʣʝʥʜʘ 

(60,82%); ʚ ʉʤʦʣʝʥʩʢʦʤ (rs= +0,68) ï ʣʠʥʠʡ ʊʨʝʧʝʪʘ (65,85%) ʠ ʅʘʣʠʤʘ (64,29%).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʚʳʭʦʜʘ ʞʝʨʝʙʷʪ ʚ I-ʦʤ ʧʝʨʠʦʜʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ɻʦʤʝʣʴʩʢʦʤ ʢʦʥʥʦʤ 

ʟʘʚʦʜʝ ʣʫʯʰʠʤʠ ʙʳʣʠ ʢʦʙʳʣʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʣʠʥʠʷʤ ɺʦʣʦʤʘʡʪʘ (81,18%); ʚ ʃʦʢʦʪʩʢʦʤ ï ʣʠʥʠʷʤ 

ʅʘʣʠʤʘ (89,74%) ʠ ʇʦʜʘʨʢʘ (88,64%); ʚ ʉʤʦʣʝʥʩʢʦʤ ï ʣʠʥʠʷʤ ʉʢʦʪʣʝʥʜʘ (78,38%), ɻʠʣʴʜʝʡʮʘ 
(76,42%) ʠ ʇʦʜʘʨʢʘ (75,0%). ɺʦ II-ʦʤ ʧʝʨʠʦʜʝ ʚ ɻʦʤʝʣʴʩʢʦʤ ʠ ʃʦʢʦʪʩʢʦʤ ʢʦʥʥʳʭ ʟʘʚʦʜʘʭ ʧʨʦʠʟʦʰʣʠ 

ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (rs= -0,55; rs= -0,15) ʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʦʥ ʦʩʪʘʣʩʷ ʚ ɻʦʤʝʣʴʩʢʦʤ ʢʦʥʥʦʤ 

ʟʘʚʦʜʝ ʫ ʢʦʙʳʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʣʠʥʠʷʤ ɺʦʣʦʤʘʡʪʘ (78,21%) ʠ ʌʣʦʨʠʢʝʥʘ (100%); ʚ ʃʦʢʦʪʩʢʦʤ ï 
ʣʠʥʠʷʤ ɺʦʣʦʤʘʡʪʘ (68,78%), ɻʠʣʴʜʝʡʮʘ (66,38%) ʠ ʉʢʦʪʣʝʥʜʘ (69,54%). ɺ ʉʤʦʣʝʥʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦ-

ʜʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʝ ʧʨʦʠʟʦʰʣʦ (rs= +0,63). ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʭʦʜʘ 

ʞʝʨʝʙʷʪ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʢʦʙʳʣ ʣʠʥʠʠ ɻʠʣʴʜʝʡʮʘ (72,34%). ɺ III -ʝʤ ʧʝʨʠʦʜʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʩʥʠʞʝʥʠʝ ʚʳʭʦʜʘ ʞʝʨʝʙʷʪ ʚʦ ʚʩʝʭ ʪʨʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʦʥʥʳʭ ʟʘʚʦʜʘʭ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʡ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʡ ʨʘʟʥʠʮʝ ʚʦ ʚʩʝʭ ʣʠʥʠʷʭ ʫ ʢʦʙʳʣ ɻʦʤʝʣʴʩʢʦʛʦ ʠ ʃʦʢʦʪʩʢʦʛʦ ʢʦʥʥʳʭ ʟʘʚʦʜʦʚ. ɺ ɻʦʤʝʣʴʩʢʦʤ ʢʦʥ-

ʥʦʤ ʟʘʚʦʜʝ ʣʫʯʰʠʤʠ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʪʘʣʠ ʢʦʙʳʣʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ʊʨʝʧʝʪʘ (47,37%) ʠ 

ʇʦʜʘʨʢʘ (41,94%). ɺ ʃʦʢʦʪʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʩʪʘʣʩʷ ʫ ʢʦʙʳʣ 
ʣʠʥʠʠ ʊʨʝʧʝʪʘ (62,50%), ʚ ʉʤʦʣʝʥʩʢʦʤ ï ʣʠʥʠʡ ʊʨʝʧʝʪʘ (58,54%) ʠ ʅʘʣʠʤʘ (55,95%).  

ɺ ɻʦʤʝʣʴʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ ʚ I-ʦʤ ʧʝʨʠʦʜʝ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʚʳʞʝʨʝʙʢʠ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʫ ʢʦʙʳʣ ʣʠʥʠʡ ɻʠʣʴʜʝʡʮʘ (91,11%) ʠ ʉʢʦʪʣʝʥʜʘ (93,10%); ʚ ʃʦʢʦʪʩʢʦʤ ï ʣʠʥʠʡ ʊʨʝ-
ʧʝʪʘ (100%), ʅʘʣʠʤʘ (97,22%) ʠ ɻʠʣʴʜʝʡʮʘ (97,54%); ʚ ʉʤʦʣʝʥʩʢʦʤ ï ʣʠʥʠʡ ʅʘʣʠʤʘ (92,02%) ʠ ɺʦ-

ʣʦʤʘʡʪʘ (92,0%). ɺʦ II-ʦʤ ʧʝʨʠʦʜʝ ʚ ɻʦʤʝʣʴʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ (rs= -0,40) ʠ 

ʣʫʯʰʠʤʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʚʳʞʝʨʝʙʢʠ ʩʪʘʣʠ ʢʦʙʳʣʳ ʣʠʥʠʡ ʅʘʣʠʤʘ (94,12%) ʠ ʊʨʝʧʝʪʘ 

(93,75%), ʚ ʃʦʢʦʪʩʢʦʤ (rs= +0,33) ï ʅʘʣʠʤʘ (90,0%), ʚ ʉʤʦʣʝʥʩʢʦʤ (rs= +0,50) ï ɺʦʣʦʤʘʡʪʘ (97,44%) ʠ 
ʊʨʝʧʝʪʘ (93,69%). ɺ III -ʝʤ ʧʝʨʠʦʜʝ ʚ ɻʦʤʝʣʴʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ (rs= -0,63) ʣʫʯʰʠʤʠ ʧʦ ʙʣʘʛʦʧʦʣʫʯ-

ʥʦʡ ʚʳʞʝʨʝʙʢʝ ʩʪʘʣʠ ʢʦʙʳʣʳ ʣʠʥʠʡ ʇʦʜʘʨʢʘ (68,42%) ʠ ʊʨʝʧʝʪʘ (81,82%); ʚ ʃʦʢʦʪʩʢʦʤ ï ʣʠʥʠʡ ʊʨʝ-

ʧʝʪʘ ʠ ɼʦʜʳʨʷ (ʧʦ 83,33%); ʚ ʉʤʦʣʝʥʩʢʦʤ (rs= +0,47) ï ʣʠʥʠʡ ʉʢʦʪʣʝʥʜʘ (100%) ʠ ʊʨʝʧʝʪʘ (88,89%). 
ɺ ɻʦʤʝʣʴʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ ʚʦ II -ʦʤ ʧʝʨʠʦʜʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ I-ʳʤ, ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʯʘ-

ʩʪʦʪʳ ʘʙʦʨʪʦʚ ʠ ʧʦʷʚʣʝʥʠʷ ʤʝʨʪʚʦ- ʠ ʩʣʘʙʦʨʦʞʜʝʥʥʦʛʦ ʧʨʠʧʣʦʜʘ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʨʘʟʥʠʮʝ ʫ ʢʦʙʳʣ ʠʟ ʛʥʝʟʜ ɻʠʣʴʜʝʡʮʘ ʚ 2,4 ʨʘʟʘ (td= 2,06; P<0,05) ʠ ʉʢʦʪʣʝʥʜʘ ʚ 2,4 ʨʘʟʘ (td= 1,87; 
P<0,05). ʅʝ ʦʪʤʝʯʝʥʦ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʚʳʞʝʨʝʙʢʠ ʫ ʢʦʙʳʣ ʣʠʥʠʡ ɿʘʤʦʨʩʢʦʛʦ ʏʫʜʘ 

ʠ ʌʣʦʨʠʢʝʥʘ. ɺ III -ʝʤ ʧʝʨʠʦʜʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ II -ʳʤ, ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʙʣʘʛʦʧʦ-

ʣʫʯʥʦʡ ʚʳʞʝʨʝʙʢʠ ʫ ʢʦʙʳʣ ʚʩʝʭ ʣʠʥʠʡ. ʅʘʠʙʦʣʝʝ ʚʩʝʛʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʫ ʢʦʙʳʣ ʠʟ ʣʠʥʠʡ 

ɺʦʣʦʤʘʡʪʘ ï ʚ 3 ʨʘʟʘ (td= 4,14; P<0,001), ʉʢʦʪʣʝʥʜʘ ï ʚ 2,2 ʨʘʟʘ (td= 3,53; P<0,001) ʠ ʊʨʝʧʝʪʘ ï ʚ 2,9 
ʨʘʟʘ (ʧʨʠ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʨʘʟʥʠʮʝ). 

ɺ ʃʦʢʦʪʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ ʚʦ II-ʦʤ ʧʝʨʠʦʜʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ I-ʳʤ, ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʚʳʞʝʨʝʙʢʠ ʪʦʣʴʢʦ ʫ ʢʦʙʳʣ ʣʠʥʠʠ ʉʢʦʪʣʝʥʜʘ 
(14,18%), ʭʦʪʷ ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ. ʅʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʣʠʩʴ 

ʫ ʢʦʙʳʣ ʣʠʥʠʠ ɺʦʣʦʤʘʡʪʘ (12,16%). ʋ ʢʦʙʳʣ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʣʠʥʠʡ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʣʠʩʴ: ʫ 

ʢʦʙʳʣ ʣʠʥʠʡ ɻʠʣʴʜʝʡʮʘ ï ʚ 4,3 ʨʘʟʘ (td=2,23; P<0,05), ɼʦʜʳʨʷ ï ʚ 2,6 ʨʘʟʘ (td= 2,11; P<0,05), ʅʘʣʠʤʘ ï ʚ 
3,4 ʨʘʟʘ ʠ ʇʦʜʘʨʢʘ ï ʚ 5 ʨʘʟ (ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ). ɺ III -ʝʤ ʧʝʨʠʦʜʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

II-ʳʤ, ʫ ʢʦʙʳʣ ʣʠʥʠʠ ʊʨʝʧʝʪʘ ʦʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʚʳ-

ʞʝʨʝʙʢʠ ʧʨʠ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʨʘʟʥʠʮʝ (ʚ 1,1 ʨʘʟʘ). ʋ ʢʦʙʳʣ ʣʠʥʠʠ ɼʦʜʳʨʷ ʜʘʥʥʳʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʦʩʪʘʣʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ (16,67%). ʋ ʢʦʙʳʣ ʦʩʪʘʣʴʥʳʭ ʣʠʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 
ʯʘʩʪʦʪʳ ʘʙʦʨʪʦʚ ʠ ʧʦʷʚʣʝʥʠʝ ʤʝʨʪʚʦ- ʠ ʩʣʘʙʦʨʦʞʜʝʥʥʦʛʦ ʧʨʠʧʣʦʜʘ ʚ 2 ʠ ʙʦʣʝʝ ʨʘʟ. ʈʘʟʥʠʮʘ ʙʳʣʘ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʫ ʢʦʙʳʣ ʣʠʥʠʡ ɺʦʣʦʤʘʡʪʘ (td= 3,38; P<0,001) ʠ ɻʠʣʴʜʝʡʮʘ (td= 1,86; P<0,05).  

ɺ ʉʤʦʣʝʥʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʚ çʯʠʩʪʦʡè ʟʦʥʝ, ʚʦ II-ʦʤ ʧʝʨʠʦʜʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ I-ʳʤ, ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʚʳʞʝʨʝʙʢʠ ʫ ʢʦʙʳʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʣʠ-

ʥʠʷʤ ɺʦʣʦʤʘʡʪʘ ʚ 3,1 ʨʘʟʘ (ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ), ɻʠʣʴʜʝʡʮʘ ʚ 3,5 ʨʘʟʘ (td= 1,91; 

P<0,05), ʊʨʝʧʝʪʘ ʚ 2 ʨʘʟʘ (ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ). ʋ ʢʦʙʳʣ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʣʠʥʠʡ ʦʪ-
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ʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʋʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʘʙʦʨʪʦʚ ʠ ʧʦʷʚʣʝʥʠʷ ʤʝʨʪʚʦ- ʠ ʩʣʘʙʦ-

ʨʦʞʜʝʥʥʦʛʦ ʧʨʠʧʣʦʜʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʢʦʙʳʣ ʣʠʥʠʡ ɿʘʤʦʨʩʢʦʛʦ ʏʫʜʘ ï ʚ 4,3 ʨʘʟʘ ʠ ʉʢʦʪʣʝʥʜʘ ï ʚ 3,6 

ʨʘʟʘ, ʭʦʪʷ ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ. ɺ III -ʝʤ ʧʝʨʠʦʜʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ II-ʳʤ, ʥʝ ʙʳʣʦ ʦʪ-

ʤʝʯʝʥʦ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʘʙʦʨʪʦʚ ʠ ʧʦʷʚʣʝʥʠʷ ʤʝʨʪʚʦ- ʠ ʩʣʘʙʦʨʦʞʜʝʥʥʦʛʦ ʧʨʠʧʣʦʜʘ ʫ ʢʦʙʳʣ ʣʠʥʠʠ 
ʉʢʦʪʣʝʥʜʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʦʩʪʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʢʦʙʳʣ ʣʠʥʠʠ ʅʘʣʠʤʘ (12,96%). 

ʋ ʢʦʙʳʣ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʣʠʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʋ ʢʦʙʳʣ ʣʠʥʠʠ ɺʦʣʦ-

ʤʘʡʪʘ ʧʦʢʘʟʘʪʝʣʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʚʳʞʝʨʝʙʢʠ ʫʚʝʣʠʯʠʣʠʩʴ ʚ 8,9 ʨʘʟ (td= 4,75; P<0,001), ɻʠʣʴʜʝʡʮʘ ï ʚ 
4,4 ʨʘʟʘ ʠ ʊʨʝʧʝʪʘ ï ʚ 1,8 ʨʘʟʘ, ʭʦʪʷ ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʙʳʣʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʣʠʥʠʠ, ʥʦ ʚʳʨʘʱʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠʤʝʶʪ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦ-
ʚʠʪʦʩʪʠ. ʅʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʧʝʨʠʦʜʦʚ ʣʫʯʰʠʤʠ ʙʳʣʠ ʢʦʙʳʣʳ ʠʟ ʣʠʥʠʠ ʉʢʦʪʣʝʥʜʘ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʠʭ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚʘʭ ʢʦʙʳʣ, ʧʨʠʥʘʜʣʝʞʘ-

ʱʠʭ ʢ ʜʘʥʥʦʡ ʣʠʥʠʠ. ɼʘʥʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ.ɸ. ʐʠʥʛʘʣʦʚ ʠ 

ʃ.ɸ. ʐʝʚʯʝʥʢʦ (1987), ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ɽʣʘʥʩʢʦʤ ʢʦʥʥʦʤ ʟʘʚʦʜʝ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦ-
ʜʦʚʠʪʦʩʪʠ ʠʤʝʶʪ ʢʦʙʳʣʳ ʣʠʥʠʠ ʉʢʦʪʣʝʥʜʘ, ʘ ʭʫʜʰʠʝ ï ʢʦʙʳʣʳ ʣʠʥʠʠ ʊʨʝʧʝʪʘ [1, ʩ. 109].  

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʯʘʩʪʦʪʦʡ ʘʙʦʨʪʦʚ, ʧʦʷʚʣʝʥʠʷ ʤʝʨʪʚʦ- ʠ 

ʩʣʘʙʦʨʦʞʜʝʥʥʦʛʦ ʧʨʠʧʣʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʯʪʦ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʤʠ ɺ.ʉ.ʉʣʠʞ (1989) ʧʨʠ ʘʥʘʣʠʟʝ ʧʣʦʜʦʚʠʪʦʩʪʠ ʢʦʙʳʣ ʨʫʩʩʢʦʡ 

ʚʝʨʭʦʚʦʡ ʧʦʨʦʜʳ ʠ ɺ.ɸ. ɿʘʭʘʨʦʚʳʤ, ʆ.ʀ. ʉʫʣʝʡʤʘʥʦʚʳʤ, ɽ.ɸ. ʂʦʩʦʨʫʢʦʚʦʡ (1997) ʧʨʠ ʘʥʘʣʠʟʝ ʧʣʦ-

ʜʦʚʠʪʦʩʪʠ ʢʦʙʳʣ ʯʠʩʪʦʢʨʦʚʥʦʡ ʚʝʨʭʦʚʦʡ ʧʦʨʦʜʳ [2, ʩ.75; 3, ʩ. 140]. 
 
Researches on studying of reproductive qualities of mares Russian trotter breeds of a different linear accessory depend-

ing on radiating impurity of territories of horse-breeding centers 137Cs are conducted. As a result of researches it is 

revealed that mares Russian ʨʳʩʠʩʪʦʡ the breeds belonging to the same line, but grown up in territories with different 

radiating impurity, have different indicators of fruitfulness. It is established that the stablest indicators were marked at 

the mares belonging to a line of Skotlend. 

The key words: radioactive pollution, Russian trotter breed, line, mare, reproduction 
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ʆʙ ʘʚʪʦʨʝ 

ʗʢʦʚʣʝʚʘ ʉ.ɽ. ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɹʨʷʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ, ʘʢʘʜʝʤʠʢ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʵʢʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷ-
ʪʝʣʴʥʦʩʪʠ 
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