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ʇʈɸɺʆɹɽʈɽɾʔʗ ʃʆɹʀééééééééééééééééé..ééééé...é110 

 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 4 - 

ɸ.ɸ. ʈʳʙʘʢʦʚʘ, ʀ.ʉ. ʇʝʨʦʚʘ 

ʂʆʅʎɽʇʎʀʗ ʂʈɸʉʅʆʁ ʂʅʀɻʀ ʊɺɽʈʉʂʆʁ ʆɹʃɸʉʊʀ 2022 ,,,,,,,,,,,,,,,,,,,,,,,,,,,..122 

 

ʄɽɾɼʀʉʎʀʇʃʀʅɸʈʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɽ.ʖ. ɹʨʝʚʜʦ, ɸ.ʌ. ʄʝʡʩʫʨʦʚʘ  

ɹʀʆʀʅɼʀʂɸʎʀʆʅʅʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ʄʍɸ NYHOLMIELLA  

OBTUSIFOLIA ʇʈʀ ʆʎɽʅʂɽ ʉʆʉʊʆʗʅʀʗ ɺʆɿɼʋʐʅʆʁ ʉʈɽɼʓééééé..145 

 

ɸ.ʌ. ʄʝʡʩʫʨʦʚʘ, ɸ.ɸ. ʉʫʚʦʨʦʚʘ, ɽ.ʖ. ɹʨʝʚʜʦ  

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʉʆɼɽʈɾɸʅʀʗ ʌʆʊʆʉʀʅʊɽʊʀʏɽʉʂʀʍ 

ʇʀɻʄɽʅʊʆɺ ʋ ʅɽʂʆʊʆʈʓʍ ɺʀɼʆɺ ʄʍʆɺ ɺ ʈɽʂʈɽɸʎʀʆʅʅʓʍ  

ɿʆʅɸʍ ɻʆʈʆɼɸ ʊɺɽʈʀéééééééééééééééééééééé..é..157 

 

ʊ.ʅ. ʄʦʪʦʨʳʢʠʥʘ 

ʆʎɽʅʂɸ ʉʆɼɽʈɾɸʅʀʗ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ʈɸʉʊɽʅʀʗʍ ɿʆʅʓ 

ʈɸɿʈɸɹʆʊʂʀ ʄɸʃʄʓɾʉʂʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʄɽɼʅʆ-ʇʆʈʌʀʈʆɺʓʍ 

ʈʋɼ ɺ ʆʂʈɽʉʊʅʆʉʊʗʍ ʇʆʉɽʃʂʆɺ ʄɸʃʄʓɾ ʀ ɺɽʈʍʅʀʁ ʅɽʈɻɽʅ 

(ʍɸɹɸʈʆɺʉʂʀʁ ʂʈɸʁ)éééééééééééééééééééééé...é.170 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 5 - 

CONTENT 

 

PHYSIOLOGY  

 

L.N. Vdovina, O.A. Ovchinnikova 

PRACTICE OF INTEGRATED SYSTEM OF REHABILITATION OF TEACHERS 

(THE EXAMPLE OF THE HEALTH CARE FACILITY OF THE USHINSKY 

YAROSLAVL STATE PEDAGOGICAL NIVERISTY)ééééééééééééé..7 

 

BIOCHEMISTRY  

 

D.A. Ksenofontov, T.V.Metreveli, E.P. Polyakova, A.A. Ksenofontova, O.A. Voinova, 

T.V.Sakovtseva 

DYNAMICS OF ENZYME ACTIVITY  IN ENDOGENOUS STRUCTURES  

OF THE ENTERAL ENVIRONMENT IN MODEL ANIMALS  (MINI  PIGS)éééé19 

 
ZOOLOGY  

 
V.I. Nikolaev, Z.G. Kaurova, V.V. Perepelkin, V.S. Colodei 

RETROSPECTIVE AND CURRENT ECOLOGICAL STATE  

OF THE STARO-TVERETSKY CANAL AND ITS COASTAL ZONE  

(TVER REGION)éééééééééééééééééééééééééééé.31 

 

V.E. Kolodeznikov, I.I. Mordosov, I.M. Okhlopkov 

THERIOFAUNA OF YAKUTIA:  FORMATION AND CURRENT STATUSéééé.42 

 

BOTANY  

 

L.V. Ozerova, E.S. Chichkanova 

PRESERVATION OF RARE SOUTH AFRICAN SUCCULENTS  

IN COLLECTIONS OF BOTANICAL GARDENSééééééééééééééé59 

 
E.N. Raeva-Bogoslovskaya, O.I. Molkanova, Yu.K. Vinogradova 

STRUCTURE OF THE LEAF BLADE OF AMELANCHIER MEDIK. PLANTS  

IN VITRO AND AT THE ADAPTATION STAGEééééééééééééé.é..71 

 

N.P. Savinykh, A.A. Teterin 

ON THE USE OF SIBERIAN LARCH TO INCREASE FOREST  

CARBON STORAGEéééééééééééééééééééééééééé..82 

 

A.S. Kolyada, S.A. Berseneva, A.N. Belov, N.V. Repsh 

MEDICINAL  PLANTS OF PRIMORSKY KRAI:  HISTORY OF STUDYééééé..95 

 

 

BIODIVERSITY  AND NATURAL  PROTECTION  

 

A.A. Notov, V.I. Fertikov, A.V. Pavlov, V.A. Notov, S.A. Ivanova, L.V. Zueva 

ON THE FLORISTIC DIVERSITY OF FOREST-SWAMP ECOSYSTEMS  

ON THE RIGHT BANK OF THE LOB RIVERéééééééééééééé...é110 

 

 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 6 - 

A.A. Rybakova, I.S. Perova 

THE CONCEPT OF THE RED BOOK OF THE TVER REGION 2022. éééééé122 

 

INTERDISCILINARY  STUDIES 

 

E.Yu. Brevdo, A.F. Meysurova 

BIOINDICATION CAPABILITIES OF MOSS NYHOLMIELLA OBTUSIFOLIA  

WHEN ASSESSING THE STATE OF THE AIR ENVIRONMENTééééééé...145 

 

A.F. Meysurova, A.A. Suvorova, E.Yu. Brevdo 

COMPARATIVE ANALYSIS OF THE CONTENT OF PHOTOSYNTHETIC 

PIGMENTS IN SOME TYPES OF MOSS SPECIES FROM URBAN ZONES 

OF THE CITY OF TVERéééééééééééééééééééééééé...157 

 

T.N. Motorykina 

EVALUATION  OF THE CONTENT OF HEAVY METALS IN PLANTS  

OF THE DEVELOPMENT ZONE OF THE MALMYZH  DEPOSIT OF  

COPPER-PORPHYROUS ORES IN THE SURROUNDINGS OF THE VILLAGES  

OF MALMYZH  AND UPPER NERGEN (KHABAROVSK KRAI)éééé..ééé.170 

 

 

  



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 7 - 

ʌʀɿʀʆʃʆɻʀʗ 

 

ʋɼʂ 613.781/612.13 

DOI: 10.26456/vtbio262 

 

ʇʈɸʂʊʀʂɸ ʂʆʄʇʃɽʂʉʅʆʁ ʉʀʉʊɽʄʓ ʈɽɸɹʀʃʀʊɸʎʀʀ 

ʇʈɽʇʆɼɸɺɸʊɽʃɽʁ (ʅɸ ʇʈʀʄɽʈɽ ʉɸʅɸʊʆʈʀʗ-

ʇʈʆʌʀʃɸʂʊʆʈʀʗ ʗɻʇʋ ʀʄ. ʂ.ɼ. ʋʐʀʅʉʂʆɻʆ) 

 

ʃ.ʅ. ɺʜʦʚʠʥʘ, ʆ.ɸ. ʆʚʯʠʥʥʠʢʦʚʘ 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʂ.ɼ. ʋʰʠʥʩʢʦʛʦè, ʗʨʦʩʣʘʚʣʴ,  

 
ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʣʶʜʝʡ ʧʝʥʩʠʦʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ 

ʵʪʦʡ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ, ʦʩʦʙʝʥʥʦ 

ʨʘʙʦʪʘʶʱʠʭ ʧʝʥʩʠʦʥʝʨʦʚ. ʈʘʙʦʪʘ ʚ ʩʬʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʛʜʘ ʷʚʣʷʣʘʩʴ 

ʪʨʫʜʦʟʘʪʨʘʪʦʡ ʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ 

ʝʛʦ ʩʦʭʨʘʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ. ɺ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʘʢʪʠʢʘ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʩʦʪʨʫʜʥʠʢʦʚ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ), ʧʨʦʭʦʜʷʱʠʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ 

ʣʝʯʝʥʠʝ ʚ ʩʘʥʘʪʦʨʠʠ-ʧʨʦʬʠʣʘʢʪʦʨʠʠ ʗʨʦʩʣʘʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂ.ɼ. ʋʰʠʥʩʢʦʛʦ ʚ 2020-2021 

ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 74% ʩʦʪʨʫʜʥʠʢʦʚ 

ʦʪʤʝʯʘʣʠʩʴ ʜʚʘ-ʪʨʠ ʠ ʙʦʣʝʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʤʝʜʠʮʠʥʩʢʫʶ ʩʪʘʪʠʩʪʠʢʫ ʚ ʮʝʣʦʤ ʧʦ ʨʦʩʩʠʡʩʢʠʤ ʚʫʟʘʤ. ʇʦʢʘʟʘʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʥʦʡ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩʠʩʪʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʨʠʙʦʢʩʠʥ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ 

ʤʦʪʠʚʘʮʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ ʧʦʚʳʰʘʝʪ 

ʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ 

ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʜʦʣʛʦʣʝʪʠʝè, ʨʠʙʦʢʩʠʥ. 

 

ɺʚʝʜʝʥʠʝ. ʅʘʢʦʧʣʝʥʥʳʝ ʟʘ ʤʥʦʛʦʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ: 

ʛʠʧʦʜʠʥʘʤʠʷ, ʠʟʙʳʪʦʯʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʧʝʨʝʝʜʘʥʠʝ, 

ʥʝʧʨʘʚʠʣʴʥʳʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʩʦʥ ʤʝʥʝʝ 7 ʠʣʠ ʙʦʣʝʝ 8 ʯʘʩʦʚ ʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʂʘʢʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ, ʢʘʢ 

É ɺʜʦʚʠʥʘ ʃ.ʅ., ʆʚʯʠʥʥʠʢʦʚʘ ʆ.ɸ., 

    2022 

http://teacode.com/online/udc/37/37.042.html
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ʧʨʘʚʠʣʴʥʦ ʧʠʪʘʪʴʩʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ, ʯʪʦʙʳ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ 

ʙʦʜʨʳʤ ʠ ʚʝʩʝʣʳʤ ï ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʦʪʚʝʪ ʜʘʣ ʠʩʧʘʥʩʢʠʡ ʚʨʘʯ, 

ʘʣʭʠʤʠʢ ʠ ʬʠʣʦʩʦʬ ɸʨʥʦʣʴʜ ʠʟ ɺʠʣʣʘʥʦʚʳ ʝʱʝ ʚ XIV  ʚʝʢʝ. ʀʤ 

ʥʘʧʠʩʘʥ çʉʘʣʝʨʥʩʢʠʡ ʢʦʜʝʢʩ ʟʜʦʨʦʚʴʷè ï ʪʨʘʢʪʘʪ ʦ ʜʠʝʪʝʪʠʢʝ ʠ 

ʛʠʛʠʝʥʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʦʭʨʘʥʠʪʴ ʤʦʣʦʜʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝ. ʂʦʜʝʢʩ ʥʝ ʧʦʪʝʨʷʣ ʩʚʦʝʡ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʉʦʙʣʶʜʘʷ ʧʨʦʩʪʳʝ 

ʧʨʘʚʠʣʘ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʧʨʦʞʠʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʦʥ ʞʠʚʝʪ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ. ʃʶʜʠ ʥʝ ʭʦʪʷʪ ʧʦʥʠʤʘʪʴ ʵʪʦʛʦ, ʧʦʪʦʤʫ ʩʪʘʨʝʶʪ ʠ ʫʤʠʨʘʶʪ 

ʨʘʥʴʰʝ ʩʨʦʢʘ. ɽʱʝ ʦʜʥʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʚʦʟʤʦʞʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 

ʩʣʫʞʠʪ ʚʳʩʢʘʟʳʚʘʥʠʝ ʚʝʣʠʢʦʛʦ ʨʫʩʩʢʦʛʦ ʬʠʟʠʦʣʦʛʘ ʀ.ʇ. ʇʘʚʣʦʚʘ 

(1849-1936 ʛʛ.): çʏʝʣʦʚʝʢ ʤʦʞʝʪ ʞʠʪʴ ʜʦ 100 ʣʝʪ. ʄ  r ʩʘʤʠ ʩʚʦʝʡ 

ʥʝʚʦʟʜʝʨʞʘʥʥʦʩʪʴʶ, ʩʚʦʝʡ ʙʝʩʧʦʨʷʜʦʯʥʦʩʪʴʶ, ʩʚʦʠʤ ʙʝʟʦʙʨʘʟʥʳʤ 

ʦʙʨʘʱʝʥʠʝʤ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʤʦʤ ʩʚʦʜʠʤ ʵʪʦʪ ʥʦʨʤʘʣʴʥʳʡ ʩʨʦʢ 

ʜʦ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʮʠʬʨʳè (ʇʘʚʣʦʚ, 2014). ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʆʆʅ 

ʧʨʦʚʝʣʠ ʚ 2010 ʛʦʜʫ ʩʦʙʩʪʚʝʥʥʳʡ ʨʘʩʯʝʪ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʩʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ (ʉʇɾ) ʚ ʈʦʩʩʠʠ ʢ 2035 ʛʦʜʫ ʩʦʩʪʘʚʠʪ 73,5 

ʛʦʜʘ, ʩʦʢʨʘʪʠʪʩʷ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʞʝʥʩʢʦʡ ʠ ʤʫʞʩʢʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʥʘ 6 ʣʝʪ. ɺʆɿ ʧʨʦʛʥʦʟʠʨʫʝʪ, ʯʪʦ ʞʠʪʝʣʠ 

ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʯʝʨʝʟ 15-20 ʣʝʪ ʩʤʦʛʫʪ ʧʝʨʝʰʘʛʥʫʪʴ 90-ʣʝʪʥʠʡ 

ʨʫʙʝʞ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʦʚ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ. ɺ ʈʦʩʩʠʠ 

ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʉʇɾ ʫ ʞʠʪʝʣʝʡ ʈʝʩʧʫʙʣʠʢʠ ʀʥʛʫʰʝʪʠʷ (80,05 

ʣʝʪ), ʥʝʩʢʦʣʴʢʦ ʦʪʩʪʘʝʪ ʦʪ ʥʝʝ ʄʦʩʢʚʘ (76,77 ʣʝʪ) ʠ ɼʘʛʝʩʪʘʥ (76,39 

ʣʝʪ). 

ʇʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ (ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ). ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ 

ʜʦʣʛʦ ʞʠʚʫʪ ʠ ʭʦʪʷʪ ʞʠʪʴ ʪʝ, ʯʴʷ ʞʠʟʥʴ ʥʘʧʦʣʥʝʥʘ ʩʤʳʩʣʦʤ: ʩʝʤʴʷ, 

ʜʝʪʠ, ʪʚʦʨʯʝʩʪʚʦ, ʣʶʙʦʚʴ, ʢʨʘʩʦʪʘ, ʧʫʪʝʰʝʩʪʚʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʠʣʴʥʝʡʰʠʤʠ ʩʪʠʤʫʣʘʤʠ ʢ ʜʦʣʛʦʣʝʪʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ (ʀʣʴʠʥʩʢʠʡ, 2020). ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʥʦʟʦʣʦʛʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʙʳʩʪʨʦʛʦ 

ʩʪʘʨʝʥʠʷ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  
ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʦʩʥʦʚʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʜʦʣʞʥʳ ʩʪʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʩʝʤʠʨʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʳʜʝʣʷʝʪ 7 ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ 

ʧʨʝʜʦʪʚʨʘʪʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ: ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, ʢʫʨʝʥʠʝ, 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʝʤ, ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ, ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ 
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ʪʝʣʘ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ 

(ɺʜʦʚʠʥʘ, 2018; ɺʆɿ, 2022). 

ɺ ʈʦʩʩʠʠ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ, ʚʳʷʚʣʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʦʩʣʦʞʥʝʥʠʡ. ɺ ʦʟʜʦʨʦʚʣʝʥʠʠ ʥʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʩʥʠʞʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʭʨʦʥʠʯʝʩʢʠʭ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʉʪʨʘʪʝʛʠʷ ʜʝʡʩʪʚʠʡé, 2016). 

ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʩʘʥʘʪʦʨʠʠ-ʧʨʦʬʠʣʘʢʪʦʨʠʠ ʗʨʦʩʣʘʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂ.ɼ. ʋʰʠʥʩʢʦʛʦ, 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʠʯʥʦʩʪʥʳʝ ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʦʙʨʘʟ ʞʠʟʥʠ, ʥʘ 50-70% ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʫʭʫʜʰʝʥʠʝ 

ʟʜʦʨʦʚʴʷ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʣʝʪʘʣʴʥʳʝ ʠʩʭʦʜʳ (ɺʜʦʚʠʥʘ, 2018). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʳʭ ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʠʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʘʧʨʦʙʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʦʪʠʚʘʮʠʠ ʢ ʟʜʦʨʦʚʦʤʫ ʠ ʘʢʪʠʚʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ. ɿʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʦʮʝʥʠʪʴ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʢʨʦʚʠ ʩʦʪʨʫʜʥʠʢʦʚ.  

2. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ 

ʨʝʘʙʠʣʠʪʘʮʠʠ. 

3. ʀʟʤʝʥʠʪʴ ʩʪʝʨʝʦʪʠʧʥʫʶ ʧʦʟʠʮʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʨʦʙʣʝʤʳ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷ. 

ʄʝʪʦʜʠʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢʠ, 

ʧʨʦʭʦʜʷʱʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʚ ʩʘʥʘʪʦʨʠʠ-ʧʨʦʬʠʣʘʢʪʦʨʠʠ 

ʗʨʦʩʣʘʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 

ʂ.ɼ. ʋʰʠʥʩʢʦʛʦ 2020-2021 ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʧʳʪʫʝʤʳʭ ʩʦʩʪʘʚʠʣʦ 76 ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 32 ʜʦ 70 ʣʝʪ ʠ ʩʪʘʨʰʝ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ ï 15 ʜʥʝʡ ï ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦ ï ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʢʘʨʪʳ, ʢʫʜʘ ʚʭʦʜʷʪ ʜʘʥʥʳʝ 

ʦʩʤʦʪʨʦʚ ʪʝʨʘʧʝʚʪʘ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ 

ʠ ʢʦʥʮʝ ʩʤʝʥʳ.  

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ. ɼʣʷ ʵʪʦʛʦ ʪʨʠʞʜʳ 

ʦʪʤʳʪʳʝ ʢʣʝʪʢʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37
0
ʉ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ 

(ʢʦʥʪʨʦʣʴ) ʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʨʝʧʘʨʘʪʘ ʨʠʙʦʢʩʠʥ (ʠʥʦʟʠʥ, 1,5 ʤʄ) 

(ʵʢʩʧʝʨʠʤʝʥʪ). ʇʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʚʷʟʢʦʩʪʠ ʩʫʩʧʝʥʟʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ 
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ʘʫʪʦʧʣʘʟʤʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ (Ht=40), ʩʪʝʧʝʥʠ ʘʛʨʝʛʘʮʠʠ, 

ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ ɸʊʌ (ʩ ʧʦʤʦʱʴʶ 

ʣʶʤʠʥʦʤʝʪʨʘ ʃʖʄ-1, çʃʶʤʪʝʢè, ʄʦʩʢʚʘ). 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ 

ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʚ ʩʣʫʯʘʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ, ʧʨʠ ʦʮʝʥʢʝ 

ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ ï ʧʘʨʥʳʡ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. ʇʨʠ ʦʪʢʣʦʥʝʥʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʧʦʣʴʟʦʚʘʣʠʩʴ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʄʘʥʥʘ-ʋʠʪʥʠ. ɿʘ ʫʨʦʚʝʥʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʨʠʥʠʤʘʣʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠ p <0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʧʝʨʝʧʠʩʝʡ 

ʥʘʩʝʣʝʥʠʷ 2002 ʠ 2010 ʛʛ. ʜʦʣʷ ʣʠʮ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʦʩʪʘʚʣʷʝʪ 1/5 ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʣʠʮʘ 

ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʨʝʜʢʦ ʧʨʦʜʦʣʞʘʶʪ ʩʚʦʶ ʪʨʫʜʦʚʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʜʦʣʝʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ ʧʨʠʤʝʨʥʦ 1:2 (ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷé, 2022). ʈʝʟʫʣʴʪʘʪʳ 

ʥʘʰʝʛʦ ʦʧʨʦʩʘ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʪʘʪʠʩʪʠʢʫ. 

ʅʘ 16.04.2021 ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ï 758 ʨʘʙʦʪʥʠʢʦʚ. ɺʦʟʨʘʩʪʥʦʡ ʠ 

ʛʝʥʜʝʨʥʳʡ ʩʦʩʪʘʚ ʢʦʣʣʝʢʪʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 
ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʫʝʤʳʭ 

ɻʨʫʧʧʘ ʂʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ 

ʤʫʞʯʠʥʳ 228  

ʞʝʥʱʠʥʳ 530  

ʜʦ 30 ʣʝʪ 108  

31ï40 ʣʝʪ 145  

41ï50 ʣʝʪ 147  

51ï60 ʣʝʪ 147  

61ï70 ʣʝʪ 158  

ʦʪ 71 ʠ ʩʪʘʨʰʝ 53 

 

ɺ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ ʧʨʠʦʙʨʝʪʘʝʪ ʫʯʝʥʳʝ ʩʪʝʧʝʥʠ, ʜʦʣʞʥʦʩʪʠ ʠ 

ʥʝʦʙʭʦʜʠʤʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʪʦʣʴʢʦ ʩ ʛʦʜʘʤʠ. ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ 

ʚʦʟʨʘʩʪʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ɺʋɿʘʭ. 

ʉʦʭʨʘʥʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʟʜʦʨʦʚʳʤ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʫʯʝʥʳʭ-

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ï ʟʘʜʘʯʘ ʥʝ ʧʨʦʩʪʘʷ, ʯʪʦ ʠ ʟʘʩʪʘʚʠʣʦ ʥʘʩ ʧʨʦʚʝʩʪʠ 

ʫʢʘʟʘʥʥʦʝ ʚʳʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʩʘʥʘʪʦʨʠʷ ï ʧʨʦʬʠʣʘʢʪʦʨʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʦʚ 

ʧʨʦʬʠʣʘʢʪʦʨʠʷ ʚ 2020-2021 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʥʜʨʦʤ ʭʨʦʥʠʯʝʩʢʦʡ 
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ʫʩʪʘʣʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 24,8% ʧʘʮʠʝʥʪʦʚ, ʧʘʪʦʣʦʛʠʷ ʩʝʨʜʝʯʥʦ ï 

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ï ʫ 22,7%, ʧʘʪʦʣʦʛʠʷ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ ï ʫ 18,6%, 

ʧʘʪʦʣʦʛʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʥʘʨʫʰʝʥʠʝ ʦʩʘʥʢʠ, 

ʧʦʩʣʝʜʩʪʚʠʷ ʧʝʨʝʥʝʩʝʥʥʳʭ ʪʨʘʚʤ, ʦʩʪʝʦʭʦʥʜʨʦʟ, ʙʦʣʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʜʝʣʘʭ ʧʦʟʚʦʥʦʯʥʠʢʘ) ï ʫ 17,7%. ɿʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ 7% ʧʘʮʠʝʥʪʦʚ, ʟʘʙʦʣʝʚʘʥʠʷ ʃʆʈ-ʦʨʛʘʥʦʚ ʠ 

ʯʘʩʪʳʝ ʆʈɺʀ ï ʫ 8,7%, ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ï ʫ 4,7%, 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʘʷ ʜʠʩʪʦʥʠʷ ï ʫ 9,3%, 

ʵʥʜʦʢʨʠʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʩʦʩʪʘʚʠʣʘ ï 3,2%, ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠ 

ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ï 1,8 %. ʋ 74% ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʤʝʯʘʣʠʩʴ ʜʚʘ-ʪʨʠ 

ʠ ʙʦʣʝʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʤʝʜʠʮʠʥʩʢʫʶ ʩʪʘʪʠʩʪʠʢʫ ʚ 

ʮʝʣʦʤ ʧʦ ʨʦʩʩʠʡʩʢʠʤ ʚʫʟʘʤ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤ  rʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʝʪʦʜʠʢʫ ɻ.ɸ. ɸʧʘʥʘʩʝʥʢʦ, ʚʢʣʶʯʘʶʱʫʶ ʠʟʤʝʨʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʙ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʜʝʢʩʦʚ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʠ ʦʩʥʦʚʘʥʠʷ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. 

 

ʈʠʩ. 1. ʋʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦ ʤʝʪʦʜʠʢʝ ɸʧʘʥʘʩʝʥʢʦ 

 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʥʘʤʠ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʬʠʪʦʩʙʦʨʳ, ʩʨʝʜʩʪʚʘ, ʧʦʚʳʰʘʶʱʠʝ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ ʠ ʫʢʨʝʧʣʷʶʱʠʝ ʠʤʤʫʥʠʪʝʪ, ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʙʦʩʪʨʝʥʠʡ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʟʥʘʯʘʝʤʳʝ ʧʘʮʠʝʥʪʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ (ɺʜʦʚʠʥʘ, 2018). 

ʈʠʙʦʢʩʠʥ (ʠʥʦʟʠʥ), ʧʨʝʧʘʨʘʪ ʥʦʨʤʘʣʠʟʫʶʱʠʡ ʤʝʪʘʙʦʣʠʟʤ ʤʠʦʢʘʨʜʘ, 

ʫʤʝʥʴʰʘʶʱʠʡ ʛʠʧʦʢʩʠʶ ʪʢʘʥʝʡ, ʦʪʥʦʩʠʪʩʷ ʢ ʘʥʘʙʦʣʠʯʝʩʢʠʤ 

ʚʝʱʝʩʪʚʘʤ (ʕʣʣʠʦʪ, 2002). ʇʨʦʷʚʣʷʝʪ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʦʝ ʠ 

ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ 

ʤʠʦʢʘʨʜʝ, ʧʦʚʳʰʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʢʣʝʪʦʢ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʠʣʫ 

46% 54% 

ʩʨʝʜʥʠʡ ʥʠʞʝ ʩʨʝʜʥʝʛʦ 
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ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʨʘʩʩʣʘʙʣʝʥʠʶ 

ʤʠʦʢʘʨʜʘ ʚ ʜʠʘʩʪʦʣʝ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʜʘʨʥʳʡ ʦʙʲʝʤ 

ʩʝʨʜʮʘ.  

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ 

ʠʟʤʝʥʠʣʠʩʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʠʙʦʢʩʠʥʘ: 

ʫʤʝʥʴʰʠʣʘʩʴ ʚʷʟʢʦʩʪʴ ʩʫʩʧʝʥʟʠʡ ʵʨʠʪʨʦʮʠʪʦʚ ʩ Ht=40% ʚ ʘʫʪʦʧʣʘʟʤʝ 

ʥʘ 9,4% (ʨ<0,01), ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 10,5% 

(p<0,01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ʇʦʢʘʟʘʪʝʣʠ ʪʝʢʫʯʝʩʪʠ ʩʫʩʧʝʥʟʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ 

ʨʘʩʪʚʦʨʝ ʠ ʘʫʪʦʧʣʘʟʤʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʠʙʦʢʩʠʥʘ: 

ʬ ï ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ, ʧ ï ʧʣʘʟʤʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ:  

*  ï ʧʨʠ ʨ<0,05; **  ï ʧʨʠ ʨ<0,01; ***  ï ʧʨʠ ʨ<0,001 

  

ʀʥʢʫʙʘʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʩ ʠʥʦʟʠʥʦʤ ʧʨʠʚʝʣʘ ʢ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʝʢʫʯʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʘʛʨʝʛʠʨʫʝʤʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ 

ʥʘ 42,1% (ʨ<0,05) ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʥʘ 5,3% (ʨ<0,05) 

(ʨʠʩ. 3). ɺʣʠʷʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʢʨʘʩʥʳʭ ʢʣʝʪʦʢ ʢʨʦʚʠ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ɸʊʌ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʧʦʩʣʝ ʠʭ ʠʥʢʫʙʘʮʠʠ ʩ ʨʠʙʦʢʩʠʥʦʤ ʥʘ 

33,6% (ʨ<0,001). ʄʠʢʨʦʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ 

(ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ ʠ ʘʛʨʝʛʘʮʠʷ), ʷʚʣʷʶʱʠʝʩʷ ʬʦʨʤʘʤʠ ʢʣʝʪʦʯʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʢʫʯʝʩʪʠ ʢʨʦʚʠ ʥʘ ʫʨʦʚʥʝ 

ʤʠʢʨʦʩʦʩʫʜʦʚ.  

ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʨʠʙʦʢʩʠʥ ʧʦʢʘʟʘʥ ʣʠʮʘʤ ʩ 

ʷʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ, ʘ ʜʣʷ ʣʠʮ ʚ 

ʚʦʟʨʘʩʪʝ 32-40 ʣʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ 

ʩʦʩʪʘʚʝ ɹɸɼ. 

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʢʘʙʠʥʝʪʦʚ, ʛʜʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʚʨʘʯʘ-ʬʠʟʠʦʪʝʨʘʧʝʚʪʘ ʧʨʦʚʦʜʠʪʩʷ 

ʩʚʝʪʦʣʝʯʝʥʠʝ, ʵʣʝʢʪʨʦʣʝʯʝʥʠʝ (ʤʘʛʥʠʪʦʪʝʨʘʧʠʷ, ʋɺʏ-ʪʝʨʘʧʠʷ, 

ʜʘʨʩʦʥʚʘʣʠʟʘʮʠʷ), ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʪʝʨʘʧʠʷ, ʢʦʤʧʣʝʢʩ ʃʌʂ. ʅʘ ʙʘʟʝ 
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ʧʨʦʬʠʣʘʢʪʦʨʠʷ, ʧʦ ʞʝʣʘʥʠʶ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʦʭʦʜʷʪ ʟʘʥʷʪʠʷ çʐʢʦʣʳ 

ʟʜʦʨʦʚʴʷè ʧʦ ʟʜʦʨʦʚʦʤʫ ʧʠʪʘʥʠʶ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʦʥʠʠ, ʟʜʦʨʦʚʦʤʫ ʜʦʣʛʦʣʝʪʠʶ, ʪʨʝʥʠʥʛʠ ʧʦ ʦʪʢʘʟʫ ʦʪ ʢʫʨʝʥʠʷ. 

 

 
ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʷ ʤʠʢʨʦʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʩʦʜʝʨʞʘʥʠʷ ɸʊʌ: 
ʉɸ ï ʩʪʝʧʝʥʴ ʘʛʨʝʛʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ; D ï ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ; 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ * ï ʧʨʠ ʨ<0,05; **  ï ʧʨʠ ʨ<0,01; ***  ï ʧʨʠ ʨ<0,001 

 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʘ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʫʭʫʜʰʝʥʠʷ ʟʜʦʨʦʚʴʷ. ɺ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʥʳʤʠ 

ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ 

ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ ʠʣʠ ʜʘʞʝ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʥʳʤʠ ʣʠʮʘʤ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ. ʅʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ 

ʵʪʦʤʫ ʢʦʥʪʠʥʛʝʥʪʫ ʠ ʫʧʨʘʞʥʝʥʠʷ ʩ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ 

ʛʦʣʦʚʳ ʠʣʠ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʣʦʞʥʦʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʠ ʪ.ʜ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʝʱʝ 

ʘʙʩʦʣʶʪʥʳʝ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ. ʋʯʠʪʳʚʘʷ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʠʥʠʮʠʘʪʠʚʝ 

ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʦʨʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʨʘʙʦʪʘʝʪ ʚ 

ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʣʝʪ ʩʝʢʮʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʪʘʥʮʘ 1 ʨʘʟ ʚ ʥʝʜʝʣʶ, 

ʢʦʪʦʨʫʶ ʤʦʛʫʪ ʧʦʩʝʱʘʪʴ ʩʦʪʨʫʜʥʠʢʠ, ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʚʦʟʨʘʩʪʘ, 

ʞʝʣʘʶʱʠʝ ʩʦʭʨʘʥʠʪʴ ʠ ʫʢʨʝʧʠʪʴ ʩʚʦʝ ʟʜʦʨʦʚʴʝ. ʇʨʦʚʦʜʷʪʩʷ 2 ʨʘʟʘ ʚ 

ʥʝʜʝʣʶ ʬʠʪʥʝʩ- ʪʨʝʥʠʨʦʚʢʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʣʷ 

ʞʝʥʱʠʥ 40 ʣʝʪ ʠ ʩʪʘʨʰʝ.  

ʇʦʢʘʟʘʪʝʣʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʨʘʩʯʝʪʥʳʤ 

ʤʝʪʦʜʦʤ (ʨʠʩ. 4.) 
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ʈʠʩ. 4. ʇʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ  

 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʤ  rʫʜʝʣʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ 

ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʨʘʚʠʣʴʥʳʡ 

ʨʝʞʠʤ ʜʥʷ: ʭʦʨʦʰʦ ʩʧʣʘʥʠʨʦʚʘʥʥʳʡ ʜʝʥʴ, ʯʝʨʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ ʠ 

ʦʪʜʳʭʘ, ʝʞʝʜʥʝʚʥʳʝ ʧʨʦʛʫʣʢʠ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ, ʟʘʩʳʧʘʥʠʝ ʚ ʦʜʥʦ ʠ 

ʪʦʞʝ ʚʨʝʤʷ ʥʝ ʧʦʟʜʥʝʝ 22 ï 23 ʯʘʩʦʚ, ʧʦʣʥʦʮʝʥʥʳʡ ʩʦʥ 7 ï 8 ʯʘʩʦʚ, - 

ʚʦʪ ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʜʦʣʛʦʣʝʪʠʷ. ʂ ʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʦʪʢʘʟ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ: 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ, ʢʫʨʝʥʠʷ, ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʱʠ, 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʢʦʬʝ, ʬʘʩʪ-ʬʫʜʘ. 

ʊʘʢʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʩʦʪʨʫʜʥʠʢʦʚ. ʄ  rʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʦʮʝʥʢʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ - 

ʤʝʪʦʜʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʫʨʦʚʥʝ ʪʨʝʚʦʞʥʦʩʪʠ - ʐʢʘʣʘ ʪʨʝʚʦʞʥʦʩʪʠ 

ʉʠʨʩʘ.ʇʫʪʝʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ (ʨʠʩ.5), ʯʪʦ 67%) 

ʩʦʪʨʫʜʥʠʢʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʨʠʩʢʘ, ʘ ʫ 33% - ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ. 

ʇʦ ʨʷʜʫ ʧʨʠʯʠʥ ʧʦʞʠʣʳʝ ʣʶʜʠ ʩ ʪʨʝʚʦʞʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

ʥʝ ʚʩʝʛʜʘ ʧʦʣʫʯʘʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʤʦʱʴ. ʅʝʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ 

ʪʨʝʚʦʛʫ ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ ʠ ʩʯʠʪʘʶʪ ʵʪʦ ʥʦʨʤʦʡ. ʇʦʩʪʦʷʥʥʦʝ 

ʙʝʩʧʦʢʦʡʩʪʚʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʦʛʥʠʪʠʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, 

ʫʭʫʜʰʝʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʜʘʞʝ ʠʥʚʘʣʠʜʥʦʩʪʠ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʚʠʜʥʦ (ʨʠʩ. 6), ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ʭʘʨʘʢʪʝʨʝʥ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ. 

ʈʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʬʠʪʥʝʩ-ʪʨʝʥʠʨʦʚʢʘʤʠ ʫʣʫʯʰʘʶʪ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʠ ʧʠʪʘʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʦʚʳʰʘʶʪ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʤʝʪʘʙʦʣʠʟʤ, 

53% 

7% 

27% 

60% 

20% 

33% 

ʥʘʯʘʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʥʝʮ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʫʤʝʨʝʥʥʦ ʘʢʪʠʚʥʳʡ ʚʳʩʦʢʦ ʘʢʪʠʚʥʳʡ 
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ʫʢʨʝʧʣʷʶʪ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʳʡ ʢʦʨʩʝʪ ʧʦʟʚʦʥʦʯʥʠʢʘ; ʚʳʧʦʣʥʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʚ ʢʦʤʧʣʝʢʩʘʭ ʃʌʂ ʫʢʨʝʧʣʷʶʪ ʤʳʰʝʯʥʫʶ 

ʩʠʩʪʝʤʫ, ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʶʪ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʧʦʤʦʛʘʶʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʙʝʩʧʦʢʦʡʩʪʚʦʤ ʠ 

ʜʝʧʨʝʩʩʠʝʡ, ʫʣʫʯʰʘʶʪ ʥʘʩʪʨʦʝʥʠʝ. 

 
ʈʠʩ. 5. ʆʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

 
ʈʠʩ. 6. ʆʮʝʥʢʘ ʫʨʦʚʥ ̫ʪʨʝʚʦʞʥʦʩʪʠ 

 

ʈʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʪʘʥʮʘʤʠ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʪʨʝʭ ʩʪʦʨʦʥʘʭ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ. ʋʢʨʝʧʣʷʶʪʩʷ ʩʝʨʜʮʝ ʠ ʩʦʩʫʜʳ ʟʘ ʩʯʝʪ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʶʱʠʭʩʷ ʥʘʛʨʫʟʦʢ; ʨʘʟʚʠʚʘʝʪʩʷ ʘʥʘʵʨʦʙʥʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ: 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʱʠʤʠ 

ʥʘʛʨʫʟʢʘʤʠ ʠ ʙʦʨʦʪʴʩʷ ʩ ʫʩʪʘʣʦʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʤʳʰʝʯʥʫʶ ʩʠʣʫ: ʧʨʠ ʟʘʥʷʪʠʷʭ ʣʶʙʳʤʠ ʪʘʥʮʘʤʠ ʦʨʛʘʥʠʯʥʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚʩʝ ʤʳʰʮʳ ʪʝʣʘ. ʌʠʛʫʨʘ ʩʪʘʥʦʚʠʪʩʷ ʪʦʯʝʥʦʡ ʠ 

ʛʘʨʤʦʥʠʯʥʦʡ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ 

ʧʦʟʠʪʠʚʥʳʤ (ʂʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠé, 2018). 

67% 

33% 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʙʣʘʛʦʧʦʣʫʯʠʝ 

ʟʦʥʘ ʨʠʩʢʘ 

ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ 

13% 

74% 

13% 
ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ 

ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ 

ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ 
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ʇʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ: ʨʝʛʫʣʷʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʚʝʞʠʭ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, ʧʨʘʚʠʣʴʥʦʝ ʧʨʠʛʦʪʦʚʣʝʥʠʝ 

ʧʠʱʠ, ʩʦʙʣʶʜʝʥʠʝ ʢʨʘʪʥʦʩʪʠ ʧʨʠʝʤʦʚ ʧʠʱʠ ʜʦ 4 ï 5 ʨʘʟ ʚ ʜʝʥʴ, 

ʦʙʠʣʴʥʦʝ ʧʠʪʴʸ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, - ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʟʘʧʘʩʦʚ 

ʵʥʝʨʛʠʠ, ʭʦʨʦʰʝʡ ʨʘʙʦʪʝ ʚʩʝʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʫʢʨʝʧʣʝʥʠʶ 

ʠʤʤʫʥʠʪʝʪʘ (ʉʪʘʨʮʝʚʘ, 2018). 

ʐʢʦʣʳ ʟʜʦʨʦʚʴʷ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʨʦʚʝʜʝʥʠʝ ʦʪ 5 ʜʦ 10 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʢʚʘʨʪʘʣʘ, ʤʝʩʷʮʘ ʧʦ ʞʝʣʘʥʠʶ ʛʨʫʧʧʳ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʷ 60ï90 ʤʠʥʫʪ, ʜʣʷ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ ʩʚʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʬʦʨʤʳ ʧʨʦʚʝʜʝʥʠʷ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʟʘʥʷʪʠʡ ʫʯʘʩʪʥʠʢʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʜʘʪʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ 

ʢʨʘʩʦʯʥʦ ʦʬʦʨʤʣʝʥʥʳʭ ʙʫʢʣʝʪʦʚ, ʣʠʩʪʦʚʦʢ, ʧʘʤʷʪʦʢ, ʧʨʦʚʦʜʷʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ (ʊʢʘʯʝʚʘ, 2017; Liat, 2018). 

ʈʝʟʫʣʴʪʘʪʦʤ ʥʘʰʝʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ: 

- ʩʥʠʞʝʥʠʝ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ, 

- ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ, 

- ʧʦʟʠʪʠʚʥʦʝ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ,  

- ʩʦʢʨʘʱʝʥʠʝ ʣʠʯʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʧʝʨʠʦʜʘ ʦʟʜʦʨʦʚʣʝʥʠʷ 

ʩʫʙʲʝʢʪʠʚʥʦ ʚ ʭʦʜʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʩʝʤʠ ʧʘʮʠʝʥʪʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʥʘʩʪʨʦʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʥʜʨʦʤʘ ʭʨʦʥʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ ʩ 24,8% ʜʦ 2,5%, 

ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʦʡ ʜʠʩʪʦʥʠʠ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ï ʩ 9,3% ʜʦ 

4,9%. ʈʝʤʠʩʩʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʫ 5,4% ʧʘʮʠʝʥʪʦʚ ʠʟ 7% ʩʣʫʯʘʝʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ 

ʥʘʯʘʣʝ. ɸʣʣʝʨʛʠʯʝʩʢʠʝ ï 4,7% ʩʥʠʟʠʣʠʩʴ ʜʦ 1,8%. 

ʆʩʥʦʚʦʡ ʥʘʰʝʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʫʙʝʞʜʝʥʠʝ 

ʧʘʮʠʝʥʪʘ ʚ ʪʦʤ, ʯʪʦ ʛʣʘʚʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ, ʤʝʰʘʶʱʝʝ ʫʙʝʜʠʪʴ ʩʝʙʷ 

ʧʝʨʝʡʪʠ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ, ï ʵʪʦ ʩʠʣʘ ʩʣʦʞʠʚʰʠʭʩʷ ʛʦʜʘʤʠ 

ʞʠʟʥʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʦʟʜʦʨʦʚʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ï ʥʝʩʦʤʥʝʥʥʘʷ 

ʚr ʛʦʜʘ, ʢʦʪʦʨʘʷ ʚ ʠʪʦʛʝ ʧʨʝʚʳʰʘʝʪ ʚʩʝ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʤʥʦʛʦ ʩʠʣ ʠ ʚʨʝʤʝʥʠ ʦʪʜʘʝʪ 

ʨʘʙʦʪʝ, ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ ʫʙʝʜʠʪʴ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʘʤ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ 

ʩʚʦʝ ʟʜʦʨʦʚʴʝ. ʊʝʣʝʚʠʟʠʦʥʥʳʝ ʧʝʨʝʜʘʯʠ ʩ ʤʥʦʛʦʤʠʥʫʪʥʳʤʠ 

ʨʝʢʣʘʤʘʤʠ, ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, 

ʤʛʥʦʚʝʥʥʦ ʠʟʙʘʚʣʷʶʱʠʝ ʦʪ ʥʝʜʫʛʦʚ, ʤʝʰʘʶʪ ʨʝʘʣʠʟʦʚʘʪʴ çʪʝʦʨʠʶ 

ʫʙʝʞʜʝʥʠʡè ʚ ʦʪʥʦʰʝʥʠʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʇʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ 

ʟʥʘʥʠʡ ʠ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʤ  rʩʝʛʦʜʥʷ ʚʳʩʪʨʘʠʚʘʝʤ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʚʳʩʰʝʡ ʰʢʦʣʳ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʦʨʘ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷè. 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 17 - 

ʍʦʯʝʰʴ ʙʳʪʴ ʜʦʣʛʦʞʠʪʝʣʝʤ ʚ ʣʶʙʠʤʦʡ ʧʨʦʬʝʩʩʠʠ ï ʠʟʤʝʥʠ ʦʙʨʘʟ 

ʞʠʟʥʠ, ʧʨʠʤʠ ʠʜʝʶ ʦʟʜʦʨʦʚʣʝʥʠʷ, ʧʦʤʝʥʷʡ ʞʠʟʥʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʧʦʣʴʟʳ ʨʦʜʥʦʛʦ ʚʫʟʘ ʠ ʩʘʤʦʛʦ ʩʝʙʷ.  
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PRACTICE  OF INTEGRATED  SYSTEM OF REHABILITATION  OF 

TEACHERS (THE EXAMPLE  OF THE HEALTH  CARE FACILITY  OF 

THE USHINSKY YAROSLAVL  STATE PEDAGOGICAL  UNIVERISTY)  

 

L.N. Vdovina, O.A. Ovchinnikova 
Ushinsky Yaroslavl State Pedagogical University, Yaroslavl 

 

In recent decades, the proportion of people of retirement age has been 

increasing not only in Russia, but also throughout the world. The health 

status of the retirement population group requires more attention, especially 

among working pensioners. Employement in the field of education has 

always been a labor input and, at present, in the time of a pandemy, the 
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health and its preservation is a very topical issue. The article presentsthe 

stydy of the health status of employees (including those of retirement age) 

undergoing preventive treatment in the sanatorium-preventorium of the 

Ushinsky Yaroslavl State Pedagogical University during the 2020-2021 

academic year. The analysis showed that 74% of employees had two, three, 

or more diseases, which corresponds the medical statistics in general for 

Russian universities. The effectiveness of the system of rehabilitation of 

teachers created at the university is shown, which a number of positive 

results confirms. The rheological properties of blood were assessed with an 

aid of Riboxim. We found that the formed motivation for a responsible 

attitude to one's health increases the effect of the prevention system, which 

can be recommended for the wide use among the population of Russia. 

Keywords: average life expectancy, preventive measures, morbidity, 

"professional longevity", riboxin. 
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ʉʘʢʦʚʮʝʚʘ 

ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï  

ʄʉʍɸ ʠʤ. ʂ.ɸ.ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ 

 
ʕʥʪʝʨʘʣʴʥʘʷ ʩʨʝʜʘ ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʛʦʤʝʦʩʪʘʟʘ 

ʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʨʛʘʥʠʟʤʘ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʧʠʱʝʡ, ʥʝ 

ʩʧʦʩʦʙʥʳʝ ʧʨʦʥʠʢʥʫʪʴ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʢʠʰʝʯʥʠʢʘ ʚʦ ʚʥʫʪʨʝʥʥʶʶ 

ʩʨʝʜʫ ʦʨʛʘʥʠʟʤʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʜʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʤʦʣʝʢʫʣ, ʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʠʥʠʤʘʶʪ ʬʝʨʤʝʥʪʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʞʝʣʝʟ. ʀʟʫʯʘʣʠ ʤʝʩʪʘ 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʠ 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʥʘ ʫʨʦʚʥʝ ʵʥʪʝʨʘʣʴʥʦʡ ʩʨʝʜʳ ʫ ʤʦʜʝʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʤʠʥʠ-ʧʠʛʦʚ). ʆʧʨʝʜʝʣʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʚ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ, ʥʘʪʠʚʥʦʤ ʭʠʤʫʩʝ ʢʠʰʝʯʥʠʢʘ ʠ ʝʛʦ ʬʨʘʢʮʠʷʭ - 

ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʠ ʨʘʩʪʚʦʨʠʤʦʡ. ɸʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-

ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʢʘʢ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ, ʪʘʢ ʠ 

ʚ ʭʠʤʫʩʝ ʚʩʝʭ ʦʪʜʝʣʦʚ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʨʘʩʪʚʦʨʠʤʦʡ 

ʬʨʘʢʮʠʠ ʭʠʤʫʩʘ, ʩʘʤʘʷ ʥʠʟʢʘʷ ï ʚ ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ ʩ 

ʘʥʘʣʦʛʠʯʥʦʡ ʚʳʨʘʞʝʥʥʦʡ ʜʠʥʘʤʠʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʩʬʦʪʘʟʳ 

ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʣʠʟʠʩʪʳʭ ʥʘʣʦʞʝʥʠʷʭ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ. ɺ 

ʭʦʜʝ ʵʚʘʢʫʘʮʠʠ ʭʠʤʫʩʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ ʥʝʤ ʩʥʠʞʘʝʪʩʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ 

ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ ʭʠʤʫʩʘ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʧʠʱʝʚʘʨʝʥʠʝ, ʭʠʤʫʩ, 

ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ, ʱʝʣʦʯʥʘʷ ʬʦʩʬʦʪʘʟʘ, ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʦʚ.  

 

 

ɺʚʝʜʝʥʠʝ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʠ ʞʠʚʦʪʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ 

ʧʨʠʟʥʘʢʦʚ, ʦʪʣʠʯʘʶʱʠʭ ʝʝ ʦʪ ʥʝʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʪʝʢʘʶʱʠʤʠ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʮʝʩʩʘʤʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ 
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    ʇʦʣʷʢʦʚʘ ɽ.ʇ., ʂʩʝʥʦʬʦʥʪʦʚʘ ɸ.ɸ., 
    ɺʦʡʥʦʚʘ ʆ.ɸ., ʉʘʢʦʚʮʝʚʘ ʊ.ɺ., 
    2022 
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ʵʥʝʨʛʠʠ, ʪʨʝʙʫʶʱʠʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʧʠʱʝʚʘʨʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʘʩʩʠʤʠʣʷʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʟʘ ʢʦʪʦʨʳʤ 

ʩʣʝʜʫʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʜʝʣʝʥʠʝʤ 

ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ. ɼʣʷ ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʝʥ ʛʝʪʝʨʦʪʨʦʬʥʳʡ 

ʩʧʦʩʦʙ ʧʠʪʘʥʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ ʠ ʫʩʚʦʝʥʠʝ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʱʝʧʣʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʫʶʪ 

ʛʦʣʦʟʦʡʥʳʡ ʪʠʧ ʧʠʪʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘʭʚʘʪ ʧʠʱʠ ʚʥʫʪʨʴ 

ʪʝʣʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʚʘʨʠʚʘʥʠʝʤ ʝ y ʚ ʦʨʛʘʥʘʭ ʧʠʱʝʚʘʨʝʥʠʷ. 

ʉʦʜʝʨʞʠʤʦʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï ʭʠʤʫʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚ ʧʨʝʜʝʣʘʭ ʚʠʜʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʝʥ ʙʣʘʛʦʜʘʨʷ ʤʝʭʘʥʠʟʤʘʤ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʠʛʨʘʝʪ ʚʘʞʥʫ ʁʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʦʙʤʝʥʥʦʡ ʬʫʥʢʮʠʠ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ (Johansson et al., 2013). ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʵʥʪʝʨʘʣʴʥʦʡ ʩʨʝʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʬʝʨʤʝʥʪ-

ʩʫʙʩʪʨʘʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ (ʉʢʘʣʴʥʳʡ, 

2001). 

ʇʦ ʤʘʩʩʝ ʥʘʪʠʚʥʳʡ ʭʠʤʫʩ ʥʘ 80-95% ʩʦʩʪʦʠʪ ʠʟ 

ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʡ ʧʦʣʦʩʪʥʦʡ ʩʣʠʟʠ, ʧʦʣʫʯʠʚʰʝʡ ʥʘʟʚʘʥʠʝ ï ʧʣʦʪʥʘʷ 

ʵʥʜʦʛʝʥʥʘʷ ʬʨʘʢʮʠʷ ʭʠʤʫʩʘ (ʇʕʌ) ʠ ʥʘ 5-20% ï ʠʟ ʧʠʱʝʚʳʭ ʯʘʩʪʠʮ 

(ʇʏ) (ɻʝʦʨʛʠʝʚʩʢʠʡ ʠ ʜʨ., 1995). ʇʠʱʝʚʳʝ ʯʘʩʪʠʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʠ ʥʝʧʝʨʝʚʘʨʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʣʠʙʦ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʭʠʤʠʯʝʩʢʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʜʝʩʪʨʫʢʮʠʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʛʠʜʨʘʪʘʮʠʝʡ. ʇʣʦʪʥʘʷ ʵʥʜʦʛʝʥʥʘʷ 

ʬʨʘʢʮʠʷ ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʳʤ ʩʦʩʪʘʚʦʤ, ʠ ʚʢʣʶʯʘʝʪ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʢʦʨʧʫʩʢʫʣʷʨʥʫʶ ʯʘʩʪʴ, ʛʣʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʚ 

ʥʘʪʠʚʥʦʤ ʭʠʤʫʩʝ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠʧʦʣʦʩʪʥʘʷ ʩʣʠʟʴ, ʩʝʢʨʝʪʠʨʫʝʤʘʷ 

ʙʦʢʘʣʦʚʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ ʢʠʰʝʯʥʠʢʘ ʠ 

ʩʠʤʙʠʦʪʠʯʝʩʢʫʶ ʯʘʩʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʉʣʠʟʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʷʟʢʠʡ, ʵʣʘʩʪʠʯʥʳʡ, ʫʧʨʫʛʠʡ ʛʝʣʴ, 

ʦʢʦʣʦ 95% ʚʝʩʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʚʦʜʘ, ʦʩʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʣʠʟʫʝʤʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʩʚʦʙʦʜʥʳʤʠ ʙʝʣʢʘʤʠ ʠ 

ʤʫʮʠʥʘʤʠ, ʧʨʠʯʝʤ ʝʝ ʵʣʝʢʪʨʦʣʠʪʥʳʡ ʩʦʩʪʘʚ ʩʭʦʞ ʩ ʩʦʩʪʘʚʦʤ 

ʩʳʚʦʨʦʪʢʠ ʠ ʞʝʣʯʠ. ʉʚʦʙʦʜʥʳʝ ʙʝʣʢʠ ʚʢʣʶʯʘʶʪ ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʙʝʣʢʠ 

ʠ ʙʝʣʢʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʨʘʩʧʘʜʝ çʦʪʰʝʣʫʱʠʚʘʶʱʠʭʩʷè ʢʣʝʪʦʢ 

ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʦʯʥʦ ï ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʙʘʢʪʝʨʠʡ, ʠ 

ʧʨʦʜʫʢʪʘʤʠ ʠʭ ʩʠʥʪʝʟʘ. ʆʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʣʠʟʠ 

ʷʚʣʷʶʪʩʷ ʛʣʠʢʦʧʨʦʪʝʠʜʦʚ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʝ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (Tedeschi et al., 1957; Kirk  et 

al., 2013; Demouveaux et al., 2018). 
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ʇʣʦʪʥʘʷ ʵʥʜʦʛʝʥʥʘʷ ʬʨʘʢʮʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʭʠʤʫʩʘ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʥʜʦʛʝʥʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʚʨʘʱʝʥʠʝ ʥʫʪʨʠʝʥʪʦʚ ʚ 

ʣʠʰʝʥʥʳʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʚʩʘʩʳʚʘʪʴʩʷ ʚ ʢʨʦʚʴ 

ʠ ʣʠʤʬʫ ʠ ʘʩʩʠʤʠʣʠʨʦʚʘʪʴʩʷ ʢʣʝʪʢʘʤʠ ʦʨʛʘʥʠʟʤʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʝʨʤʝʥʪʦʚ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʩʦʢʦʚ, ʩʠʥʪʝʟʠʨʫʶʱʠʭʩʷ ʦʨʛʘʥʠʟʤʦʤ ʠ ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʢʦʥʪʘʢʪ 

ʩ ʧʠʱʝʚʳʤʠ ʯʘʩʪʠʮʘʤʠ (ɻʘʣʴʧʝʨʠʥ ʠ ʜʨ.,1986; ʄʦʨʦʟʦʚ, 1998; ɺʘʟʠʥʘ 

ʠ ʜʨ., 2002, ɺʘʟʠʥʘ ʠ ʜʨ., 2015). 

ʆʜʥʘʢʦ ʤʝʭʘʥʠʟʤʳ ʛʠʜʨʦʣʠʟʘ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʮʝʩʩʳ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʱʝʧʣʝʥʠʷ ʚ ʧʦʣʦʩʪʠ ʢʠʰʢʠ ʤʘʣʦ ʠʟʫʯʝʥʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, 

ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʣʦʩʪʠ 

ʢʠʰʝʯʥʠʢʘ ʠ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʥʦʩʠʪ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ ʚ ʦʙʣʘʩʪʠ ʙʠʦʭʠʤʠʠ ʧʠʱʝʚʘʨʝʥʠʷ. 

ɺ ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ ʩʦʜʝʨʞʠʪʩʷ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʬʝʨʤʝʥʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʩʦʩʪʘʚʝ ʢʠʰʝʯʥʦʛʦ ʩʦʢʘ ʚ ʧʨʦʩʚʝʪ ʢʠʰʢʠ, 

ʢʦʪʦʨʳʝ, ʜʦʧʦʣʥʷʷ ʢʦʤʧʣʝʢʩ ʬʝʨʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʥʳʡ 

ʛʠʜʨʦʣʠʟ ʯʘʩʪʠ ʩʫʙʩʪʨʘʪʦʚ ʜʦ ʤʦʥʦʤʝʨʦʚ ʚ ʧʦʣʦʩʪʠ ʪʦʥʢʦʡ ʢʠʰʢʠ (Ito, 

1969; Bremer, 1970; Allen, 1983). 

ʌʝʨʤʝʥʪ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ (ɻɻʊ), ʙʣʘʛʦʜʘʨʷ ʦʩʦʙʦʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʤʝʤʙʨʘʥʘʭ ʢʣʝʪʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʝ, ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʪʨʘʥʩʧʦʨʪʝ ʘʤʠʥʦʢʠʩʣʦʪ ʠʟ 

ʧʨʦʩʚʝʪʘ ʢʠʰʦʢ ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ (ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʴʥʳʡ 

ʮʠʢʣ), ʚʳʩʪʫʧʘʷ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʧʝʨʝʥʦʩʘ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʴʥʦʛʦ ʦʩʪʘʪʢʘ 

ʘʤʠʥʦʢʠʩʣʦʪ ʥʘ ʜʨʫʛʦʡ ʙʝʣʦʢ ʠʣʠ ʤʦʣʝʢʫʣʫ. ʗʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ 6 

ʬʝʨʤʝʥʪʦʚ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʴʥʦʛʦ ʮʠʢʣʘ, ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ 

ʫʯʘʩʪʚʫʝʪ ʪʘʢʞʝ ʚ ʨʝʮʠʢʣʠʟʘʮʠʠ ʛʣʫʪʘʪʠʦʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʢʦʥʴʶʛʠʨʫʶʱʠʤ (ʩʚʷʟʳʚʘʶʱʠʤ) ʚʝʱʝʩʪʚʦʤ ʚ ʪʨʘʥʩʧʦʨʪʝ ʧʨʦʜʫʢʪʦʚ 

ʜʝʪʦʢʩʠʢʘʮʠʠ ʯʝʨʝʟ ʢʨʦʚʴ ʠ ʢʠʰʝʯʥʠʢ. ɺʦʟʤʦʞʥʦ, ʘʥʘʣʦʛʠʯʥʫʶ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʬʫʥʢʮʠʶ ʵʪʦʪ ʬʝʨʤʝʥʪ ʚʳʧʦʣʥʷʝʪ ʠ ʚ ʧʦʣʦʩʪʠ ʢʠʰʢʠ. 

ʋʯʠʪʳʚʘʷ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʬʝʨʤʝʥʪʘ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ ʚ 

ʧʨʦʮʝʩʩʘʭ ʨʝʮʠʢʣʠʟʘʮʠʠ ʛʣʫʪʘʪʠʦʥʘ, ʘ ʪʘʢʞʝ, ï ʚ ʧʨʦʮʝʩʩʝ ʧʦʧʦʣʥʝʥʠʷ 

ʧʫʣʘ ʮʠʩʪʝʠʥʘ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʘʤʠʥʦʢʠʩʣʦʪ (ʯʝʨʝʟ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʴʥʳʡ ʮʠʢʣ), ʮʝʣʴʶ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʜʠʥʘʤʠʢʫ ʘʢʪʠʚʥʦʩʪʠ 

ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʠ ʚ ʧʦʣʦʩʪʠ ʚʩʝʭ 

ʦʪʜʝʣʦʤ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʥʘ ʧʨʠʤʝʨʝ ʤʠʥʠ-ʧʠʛʦʚ. 

ʌʝʨʤʝʥʪ ʱʝʣʦʯʥʘʷ ʬʦʩʬʦʪʘʟʘ (ʑʌ), ʩʠʥʪʝʟʠʨʫʷʩʴ 

ʵʥʪʝʨʦʮʠʪʘʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ, ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ 

ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ, ʛʜʝ ʫʯʘʩʪʚʫʝʪ ʚ ʛʠʜʨʦʣʠʟʝ ʠ ʪʨʘʥʩʧʦʨʪʝ 

ʥʫʪʨʠʝʥʪʦʚ. ʑʝʣʦʯʥʘʷ ʬʦʩʬʦʪʘʟʘ ʛʠʜʨʦʣʠʟʫʝʪ ʛʣʶʢʦʬʦʩʬʘʪʳ, 

ʬʦʩʬʦʣʠʧʠʜʳ, ʬʦʩʬʦʥʫʢʣʝʦʪʠʜʳ ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʪʨʘʥʩʧʦʨʪʝ ʯʝʨʝʟ 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 22 - 

ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ ʫʛʣʝʚʦʜʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʠʭ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʠʷ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʦʪʘʟʳ ʚ ʧʦʣʦʩʪʠ ʢʠʰʢʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ, ʮʝʣʴʶ 

ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʥʘ ʫʨʦʚʥʝ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʤʠʥʠ-ʧʠʛʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʠʱʝʚʘʨʝʥʠʝ ʚ ʛʘʩʪʨʦ-ʵʥʪʝʨʘʣʴʥʦʡ ʩʨʝʜʝ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʧʦʣʦʩʪʥʦʝ, ʧʨʠʩʪʝʥʦʯʥʦʝ ʠ ʤʠʢʨʦʙʠʘʣʴʥʦʝ, ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ï ʧʦʣʦʩʪʥʦʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʝʤʘ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʘʢʪʫʘʣʴʥʘ. 

ʄʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʈɸʄʅ ʠ ʥʘ ʢʘʬʝʜʨʝ 

ʬʠʟʠʦʣʦʛʠʠ, ʵʪʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʞʠʚʦʪʥʳʭ ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʉʍɸ ʠʤʝʥʠ 

ʂ.ɸ.ʊʠʤʠʨʷʟʝʚʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʛʦ 

ʞʠʚʦʪʥʦʛʦ, ʷʚʣʷʣʠʩʴ ʤʠʥʠ-ʩʚʠʥʴʠ (3 ʛʦʣʦʚʳ) ʩʚʝʪʣʦʛʦʨʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ ʚ ʚʦʟʨʘʩʪʝ 6 ʣʝʪ. ʂʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʩʭʝʤʝ ʠ ʨʘʮʠʦʥʫ. ʏʝʨʝʟ 3 ʯʘʩʘ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʘʨʢʦʟʘ ʧʨʦʠʟʚʦʜʠʣʠ ʵʚʪʘʥʘʟʠʶ ʞʠʚʦʪʥʳʭ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʚʣʝʯʝʥʠʝʤ ʢʠʰʝʯʥʠʢʘ. ʀʟ ʦʪʜʝʣʦʚ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ (ʠʟ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ 12-ʧʝʨʩʪʥʦʡ, ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʘ ʪʦʱʝʡ ʠ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʦʢ) ʦʪʙʠʨʘʣʠ ʦʙʨʘʟʮʳ ʮʝʣʴʥʦʛʦ 

ʭʠʤʫʩʘ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʧʦ ʤʝʪʦʜʫ, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ɽ.ʇ. ʇʦʣʷʢʦʚʦʡ 

(ʇʦʣʷʢʦʚʘ ʠ ʜʨ., 2016), ʨʘʟʜʝʣʷʣʠ ʥʘ ʪʨʠ ʬʨʘʢʮʠʠ: ʧʠʱʝʚʳʝ ʯʘʩʪʠʮʳ 

(ʇʏ), ʧʣʦʪʥʫʶ ʵʥʜʦʛʝʥʥʫʶ ʬʨʘʢʮʠʶ (ʇʕʌ) ʠ ʨʘʩʪʚʦʨʠʤʫʶ ʬʨʘʢʮʠʶ 

(ʈʌ). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʨʘʩʪʚʦʨʠʤʘʷ ʠ ʧʣʦʪʥʘʷ ʵʥʜʦʛʝʥʥʘʷ ʬʨʘʢʮʠʠ ʚ ʞʠʚʦʪʥʦʤ ʦʨʛʘʥʠʟʤʝ 

ʩʦʩʪʘʚʣʷʶʪ ʝʜʠʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʵʥʪʝʨʘʣʴʥʦʡ ʩʨʝʜʳ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʪʘʢ ʢʘʢ ʜʦ 90% ʥʘʪʠʚʥʦʛʦ ʭʠʤʫʩʘ 

ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʡ ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ 

ʬʨʘʢʮʠʝʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʝʡ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʣʝʞʠʪ ʩʚʦʡʩʪʚʦ ʭʠʤʫʩʘ ʠʟʤʝʥʷʪʴ ʚʷʟʢʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʟʚʝʜʝʥʠʷ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠʣʠ ʜʨʫʛʠʤʠ ʨʘʟʙʘʚʠʪʝʣʷʤʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦ ʩʪʝʥʢʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʩʤʳʚʘʣʠ ʩʣʦʡ 

ʩʣʠʟʠʩʪʳʭ ʥʘʣʦʞʝʥʠʡ (ʉʉʅ) ʠ ʧʫʪʝʤ ʩʦʩʢʦʙʘ ʩʥʠʤʘʣʠ ʩʣʠʟʠʩʪʫʶ 

ʦʙʦʣʦʯʢʫ (ʉʆ). ɺʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ ɻɻʊ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʙʦʨʦʚ çɺʠʪʘʣ ɼʠʘʛʥʦʩʪʠʢʩè. ʈʝʟʫʣʴʪʘʪ 

ʚʳʨʘʞʝʥ ʚ ʝʜʠʥʠʮʘʭ ɽʜ./ʤʛ ʙʝʣʢʘ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ 

ʧʦʣʦʩʪʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʦʣʦʛʠʠ, ʵʪʦʣʦʛʠʠ ʠ 

ʙʠʦʭʠʤʠʠ ʞʠʚʦʪʥʳʭ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ.ʊʠʤʠʨʷʟʝʚʘ ʥʘ 
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ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 30 ʣʝʪ (ʀʚʘʥʦʚ ʠ ʜʨ., 2009; ʇʦʣʷʢʦʚʘ, 2012; 

ʀʚʘʥʦʚ ʠ ʜʨ., 2013). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʷʚʣʷʝʪʩʷ ʩʝʢʨʝʮʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ 

ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʛʠʜʨʦʣʠʟ ʧʠʱʝʚʳʭ ʧʦʣʠʤʝʨʦʚ 

ʩʥʘʯʘʣʘ ʜʦ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʟʘʪʝʤ ʜʦ ʤʦʥʦʤʝʨʦʚ, ʢʦʪʦʨʳʝ 

ʟʘʪʝʤ ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʢʨʦʚʴ ʠ ʣʠʤʬʫ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ 

ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣ-ʪʨʘʥʩʬʝʨʘʟʳ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʚʦ 

ʚʩʝʭ ʦʪʜʝʣʘʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʇʨʠ ʵʪʦʤ, ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʘ ï 6,077 ɽʜ./ʤʛ ʙʝʣʢʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 

ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ 12-ʧʝʨʩʥʦʡ ʢʠʰʢʠ. ɿʘʪʝʤ ʘʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-

ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʦʪ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢ 

ʜʠʩʪʘʣʴʥʦʤʫ ʢʦʥʮʫ 12-ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʜʦʩʪʠʛʘʷ ʪʘʤ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ 0,853 ɽʜ./ʤʛ ʙʝʣʢʘ, ʘ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʪʦʱʝʡ ʢʠʰʢʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʚʳʰʘʝʪʩʷ, 

ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ï 4,057 ɽʜ./ʤʛ ʙʝʣʢʘ. ɺ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ, ʚ ʝʝ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ, 

ʘʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʧʣʘʚʥʦ ʩʥʠʞʘʝʪʩʷ, ʧʨʠʥʠʤʘʷ 

ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ï 1,088 ɽʜ./ʤʛ ʙʝʣʢʘ  

(ʨʠʩ. 1). 

ɿʘʬʠʢʩʠʨʦʚʘʥʘ ʘʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ 

ʭʠʤʫʩʝ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʤʠʥʠ-ʧʠʛʦʚ. ʆʪʤʝʯʝʥʳ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʚʦ ʬʨʘʢʮʠʷʭ ʭʠʤʫʩʘ, ʘ 

ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ, 

ʧʨʠ ʠʜʝʥʪʠʯʥʦʡ ʜʠʥʘʤʠʢʝ. ɸʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ 

ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ ʭʠʤʫʩʘ ʙʳʣʘ ʥʠʞʝ ʚ 2,5 ʨʘʟʘ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʠ 12-ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʯʝʤ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ, ʘ 

ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ, ʢʘʢ ʠ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 12-ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, 

ʧʦʢʘʟʘʪʝʣʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʩʷ, ʜʦʩʪʠʛʥʫʚ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

0,100 ɽʜ./ʤʛ ʙʝʣʢʘ, ʯʪʦ ʚ 8,5 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 

ʜʘʥʥʦʛʦ ʦʪʜʝʣʘ. ɺ ʧʨʦʮʝʩʩʝ ʵʚʘʢʫʘʮʠʠ ʭʠʤʫʩʘ ʠʟ ʪʦʱʝʡ ʢʠʰʢʝ, 

ʘʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ 

ʬʨʘʢʮʠʠ ʚʦʟʨʘʩʪʘʣʘ ʜʦ 1,210 ɽʜ./ʤʛ ʙʝʣʢʘ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ, ʘ 

ʟʘʪʝʤ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 0,672 ɽʜ./ʤʛ ʙʝʣʢʘ, 

ʯʪʦ ʚʳʰʝ, ʯʝʤ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ 

ʦʪʜʝʣʦʚ ʚ 2,1 ʨʘʟʘ ʠ ʚ 6,5 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ, ʚ ʧʦʜʚʟʜʦʰʥʦʡ 

ʢʠʰʢʝ ʘʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ 

ʬʨʘʢʮʠʠ ʭʠʤʫʩʘ ʙʳʣʘ ʚʳʰʝ ʚ 1,5-2 ʨʘʟʘ ʯʝʤ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 

(ʨʠʩ. 1). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʚ ʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ ʭʠʤʫʩʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ 12-ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ 
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ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʚ 15 ʨʘʟ., ʘ ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ï ʚ 22 ʨʘʟʘ. ɺ 

ʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ ʪʦʱʝʡ ʢʠʰʢʠ ʘʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-

ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʙʳʣʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʢʪʠʚʥʦʩʪʴʶ 

ʬʝʨʤʝʥʪʘ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʚ 13 ʨʘʟ, ʘ 

ʜʠʩʪʘʣʴʥʦʛʦ ï ʚ 15 ʨʘʟ. ʅʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ 

ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ï 99,17 ɽʜ./ʤʛ ʙʝʣʢʘ, ʘ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʝʝ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʜʦ 35,68 ɽʜ./ʤʛ ʙʝʣʢʘ, ʯʪʦ ʚ 41 ʠ 35 

ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʵʪʦ ʯʘʩʪʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

(ʨʠʩ. 1).  

 
ʈʠʩ. 1. ɸʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʠ ʬʨʘʢʮʠʷʭ ʭʠʤʫʩʘ (ɽʜ./ʤʛ ʙʝʣʢʘ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʝʨʤʝʥʪ 

ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ, ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʦʥʢʦʛʦ 

ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ 

ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʭʠʤʫʩʝ ʵʪʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʘʢʪʘ, ʯʪʦ ʦʙʥʘʨʫʞʝʥʦ ʚʧʝʨʚʳʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ 

ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ ʭʠʤʫʩʝ, ʘʥʘʣʦʛʠʯʥʘ ʜʠʥʘʤʠʢʝ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʘ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʵʥʪʝʨʘʣʴʥʦʡ ʩʨʝʜʝ. ɻʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʝ ʷʚʣʷʝʪʩʷ 

ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʤ ʬʝʨʤʝʥʪʦʤ, ʘ ʫʯʘʩʪʚʫʝʪ ʚ ʪʨʘʥʩʧʦʨʪʝ ʘʤʠʥʦʢʠʩʣʦʪ 

ʯʝʨʝʟ ʩʪʝʥʢʫ ʵʧʠʪʝʣʠʦʮʠʪʘ, ʘ ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʝʝ ʘʢʪʠʚʥʦʩʪʴ ʚ ʭʠʤʫʩʝ, 
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ʇʨʦʢʩ.  ɼʠʩʪ.ʇʨʦʢʩ.  ɼʠʩʪ.ʇʨʦʢʩ.  ɼʠʩʪ.

12 ʧʝʨʩʪʥʘʷ ʢ.ʊʦʱʘʷ ʢ. ʇʦʜʚʟʜʦʰʥʘʷ ʢ.
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ʚʝʨʦʷʪʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʯʘʩʪʠʝ ʬʝʨʤʝʥʪʘ ʚ ʪʨʘʥʩʧʦʨʪʝ ʧʨʦʜʫʢʪʦʚ 

ʛʠʜʨʦʣʠʟʘ ʚ ʧʦʣʦʩʪʠ ʢʠʰʢʠ ʢ ʤʝʩʪʫ ʬʠʥʘʣʴʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʠ 

ʘʙʩʦʨʙʮʠʠ. 

ʀʜʝʥʪʠʯʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʠ ʚ ʭʠʤʫʩʝ ʧʦ ʭʦʜʫ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʨʘʩʱʝʧʣʝʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʘ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ ʚ ʧʦʣʦʩʪʠ ʢʠʰʢʠ. ʈʘʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘʤʠ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʤʠʣʘʟʳ ʚ ʧʣʦʪʥʦʡ 

ʵʥʜʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ ʭʠʤʫʩʘ ʠ ʚʳʷʚʣʝʥʥʘʷ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ ʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ ʭʠʤʫʩʘ (ʀʚʘʥʦʚ, 2013) 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʭʠʤʫʩʝ ʥʝ ʪʦʣʴʢʦ ʬʝʨʤʝʥʪʦʚ ʛʠʜʨʦʣʠʟʘ, 

ʥʦ ʠ ʬʝʨʤʝʥʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʨʘʥʩʧʦʨʪ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ ʚ 

ʧʦʣʦʩʪʠ ʢʠʰʝʯʥʠʢʘ, ʧʨʠʯʝʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʦʥʠ 

ʧʨʦʷʚʣʷʶʪ, ʣʦʢʘʣʠʟʫʷʩʴ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ: ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ - 

ʚ ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ, ʘ ʪʨʘʥʩʧʦʨʪʥʳʝ - ʚ ʨʘʩʪʚʦʨʠʤʦʡ 

ʬʨʘʢʮʠʠ ʭʠʤʫʩʘ. 

ɺʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ 

ʦʪʜʝʣʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 12-ʧʝʨʩʪʥʦʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʘ 

ʩʠʥʪʝʟʦʤ ʠ ʩʝʢʨʝʮʠʝʡ ʬʝʨʤʝʥʪʘ ʞʝʣʝʟʘʤʠ ʩʪʝʥʢʠ 12-ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʥʘ ʚ ʩʦʩʪʘʚʝ ʢʠʰʝʯʥʦʛʦ ʩʦʢʘ ʠ ʩʣʫʱʠʚʘʶʱʠʭʩʷ 

ʵʥʪʝʨʦʮʠʪʦʚ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʦʩʚʝʪ ʢʠʰʢʠ, ʫʯʘʩʪʚʫʷ ʪʘʤ ʚ ʪʨʘʥʩʧʦʨʪʝ 

ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ, ʠ ʧʝʨʝʤʝʱʘʷʩʴ ʚ ʩʦʩʪʘʚʝ ʭʠʤʫʩʘ ʧʦ ʢʠʰʝʯʥʠʢʫ. 

ɺ ʥʘʯʘʣʝ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʘʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʷʨʢʦ 

ʚʳʨʘʞʝʥʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʨʘʩʱʝʧʣʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʟʦʥʝ ʩʣʠʟʠʩʪʳʭ 

ʥʘʣʦʞʝʥʠʡ ʠ ʱʝʪʦʯʥʦʡ ʢʘʡʤʳ ʵʥʪʝʨʦʮʠʪʦʚ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ. 

ɸʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʙʳʣʘ 

ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʠ 

ʩʦʩʪʘʚʠʣʘ 120-210 ʝʜ./ʤʛ ʙʝʣʢʘ, ʘ ʚ ʩʣʝʧʦʡ ʢʠʰʢʝ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʜʦ 4,1 ʝʜ./ʤʛ ʙʝʣʢʘ, 

ʢʦʪʦʨʦʝ ʧʦʜʜʝʨʞʠʚʘʣʦʩʴ ʥʘ ʪʘʢʦʤ ʞʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʚ ʦʙʦʜʦʯʥʦʡ ʠ 

ʧʨʷʤʦʡ ʢʠʰʢʘʭ ʪʦʣʩʪʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ (ʨʠʩ. 2). 

ʅʘʠʚʳʩʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʙʳʣʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʩʣʦʝ ʩʣʠʟʠʩʪʳʭ ʥʘʣʦʞʝʥʠʡ 12-ʧʝʨʩʪʥʦʡ ʠ ʪʦʱʝʡ 

ʢʠʰʦʢ ʠ ʩʦʩʪʘʚʠʣʘ 692-893 ʝʜ./ʤʛ ʙʝʣʢʘ, ʯʪʦ ʚ 4-4,5 ʨʘʟʘ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ. ɺ 

ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʝ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʚ 

ʩʣʦʝ ʩʣʠʟʠʩʪʳʭ ʥʘʣʦʞʝʥʠʡ ʜʦ 17 ʝʜ./ʤʛ ʙʝʣʢʘ ʚ ʩʣʝʧʦʡ ʢʠʰʢʝ, ʯʪʦ 

ʚʦʟʤʦʞʥʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʯʘʩʪʠʝʤ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʚ ʧʨʦʮʝʩʩʘʭ 

ʧʨʠʩʪʝʥʦʯʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʘʙʩʦʨʙʮʠʠ ʥʫʪʨʠʝʥʪʦʚ ʚ ʪʦʥʢʦʤ ʦʪʜʝʣʝ 

ʢʠʰʝʯʥʠʢʘ (ʨʠʩ. 2). 
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ɸʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʚ ʧʦʣʦʩʪʠ ʢʠʰʝʯʥʠʢʘ ʠʟʫʯʝʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨ-

ʤʝʥʪʘ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʧʦ ʭʦʜʫ ʢʠʰʝʯʥʠʢʘ ʚ ʢʘʫʜʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʊʘʢ, ʚ ʮʝʣʴʥʦʤ ʭʠʤʫʩʝ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʦʪʤʝʯʝʥʘ ʚ 12-

ʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ ʠ ʩʦʩʪʘʚʠʣʘ 497 ʝʜ./ʤʛ ʙʝʣʢʘ, ʘ ʚ ʭʠʤʫʩʝ ʪʦʱʝʡ ʠ 

ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʦʢ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʞʘʝʪʩʷ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʜʦ 292,4 

ʝʜ./ʤʛ ʙʝʣʢʘ ʠ 227,4 ʝʜ./ʤʛ ʙʝʣʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʟʥʘʯʝʥʠʷ ʚ 1,8 ʠ 3 ʨʘʟʘ ʥʠʞʝ ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʣʦʝ ʩʣʠʟʠʩʪʳʭ ʥʘʣʦʞʝʥʠʡ ʜʘʥʥʳʭ ʦʪʜʝʣʦʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʤʠʥʠ-ʧʠʛʦʚ. ɺ ʪʦʣʩʪʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ 

ʦʙʥʘʨʫʞʝʥʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʜʦ 14 - 

28 ʝʜ./ʤʛ ʙʝʣʢʘ (ʨʠʩ. 2). 

ɺ ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ 

ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʫʶ ʜʠʥʘʤʠʢʫ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʦʪʘʟʳ ʦʪʤʝʯʘʝʪʩʷ ʚ 12-ʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ, ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 2 - 3 ʨʘʟʘ ʚ ʪʦʱʝʡ ʠ ʧʦʜʚʟʜʦʰʥʦʡ 

ʢʠʰʢʘʭ, ʜʦʩʪʠʛʘʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ 39 ʝʜ./ʤʛ ʙʝʣʢʘ, 32 ʝʜ./ʤʛ 

ʙʝʣʢʘ ʠ 27 ʝʜ./ʤʛ ʙʝʣʢʘ ʚ ʧʣʦʪʥʦʡ ʵʥʜʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ ʩʣʝʧʦʡ, 

ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʦʢ ʪʦʣʩʪʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ɸʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʚ ʵʥʪʝʨʘʣʴʥʦʡ ʩʨʝʜʝ ʢʠʰʝʯʥʠʢʘ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʚʦ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʢʠʰʝʯʥʠʢʘ ʠʤʝʝʪ ʩʭʦʞʫʶ ʜʠʥʘʤʠʢʫ, ʧʨʦʷʚʣʷʷ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʘʢ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ, 

ʪʘʢ ʠ ʚ ʧʦʣʦʩʪʠ 12-ʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʩʝʢʨʝʮʠʝʡ 

ʣʠʙʝʨʢʶʥʦʚʳʭ ʞʝʣʝʟ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʢʠʰʝʯʥʠʢʘ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ, 

ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʩʝʢʨʝʪʘ ʧʦʜʩʣʠʟʠʩʪʳʭ ʙʨʫʥʥʝʨʦʚʳʭ ʞʝʣʝʟ ʠ 

ʢʠʰʝʯʥʳʡ ʩʦʢ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʱʝʣʦʯʥʫʶ ʨʝʘʢʮʠʶ (pH ï 8,5 ï 9). 

ʇʨʠ ʵʪʦʤ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 

ʩʣʦʝ ʩʣʠʟʠʩʪʳʭ ʥʘʣʦʞʝʥʠʡ, ʯʪʦ ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ 

ʙʨʫʥʥʝʨʦʚʳʭ ʠ ʣʠʙʝʨʢʶʥʦʚʳʭ ʞʝʣʸʟ, ʚ ʩʝʢʨʝʪʝ ʢʦʪʦʨʳʭ ʠ ʩʦʜʝʨʞʠʪʩʷ 

ʬʝʨʤʝʥʪ. ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʚ 

ʧʦʣʦʩʪʠ 12-ʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʛʦ ʩʦʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʜʘʥʥʳʡ ʬʝʨʤʝʥʪ ʠ ʞʝʣʯʠ, ʘ 

ʪʘʢʞʝ ʝʝ ʥʘʣʠʯʠʝʤ ʚ ʜʝʩʢʚʘʤʠʨʦʚʘʥʥʳʭ ʵʥʪʝʨʦʮʠʪʘʭ ʠ ʩʣʠʟʠʩʪʳʭ 

ʥʘʣʦʞʝʥʠʷʭ. 

ʇʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʭʠʤʫʩʘ ʧʦ ʢʠʰʝʯʥʠʢʫ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʩ ʨʝʟʢʠʤ ʧʘʜʝʥʠʝʤ ʚ ʪʦʣʩʪʦʤ ʦʪʜʝʣʝ, 

ʛʜʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʰʝʯʥʦʛʦ ʩʦʢʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʞʝʣʝʟʘʤʠ ʪʦʣʩʪʳʭ ʢʠʰʦʢ ʥʝʚʝʣʠʢʦ ʠ ʩʦʩʪʘʚʣʷʝʪ 10-15% ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʢʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʚ ʪʦʥʢʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ, ʪʘʢʞʝ ʟʜʝʩʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʅ ʜʦ 6,9 ï 7,2 ʟʘ ʩʯʝʪ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʠʩʣʦʪ ʙʨʦʞʝʥʠʷ ʢʠʰʝʯʥʳʤ ʩʦʢʦʤ, ʧʦʩʪʫʧʘʶʱʠʤ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʚʳʰʝʣʝʞʘʱʠʭ ʦʪʜʝʣʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. 

ɺʝʨʦʷʪʥʦ, ʥʘ ʵʪʦ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1ʛ ʩʦʜʝʨʞʠʤʦʛʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʧʨʦʢʩʠʤʘʣʴʥʦʡ 

ʢ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʥʘ ʩʢʦʨʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʠ ʪʦʣʱʠʥʫ ʢʠʰʝʯʥʦʡ 

ʩʪʝʥʢʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɿʘʢʦʥʦʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚ ʧʦʣʦʩʪʠ ʢʠʰʝʯʥʠʢʘ. ʌʝʨʤʝʥʪʳ ʠ 

ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʥʝ ʙʝʩʧʦʨʷʜʦʯʥʦ 

ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʭʠʤʫʩʝ, ʘ ʠʤʝʶʪ ʩʚʦʠ ʤʝʩʪʘ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʘʭ 
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ʢʠʰʝʯʥʠʢʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʧʨʘʚʣʝʥʥʦʝ ʠ ʨʝʛʫʣʠʨʫʝʤʦʝ ʜʚʠʞʝʥʠʝ 

ʥʫʪʨʠʝʥʪʦʚ ʢ ʵʥʪʝʨʦʮʠʪʘʤ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʛʣʠʢʦʢʘʣʠʢʩʘ.  
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DYNAMICS  OF ENZYME  ACTIVITY  IN ENDOGENOUS 

STRUCTURES OF THE ENTERAL  ENVIRONMENT  IN MODEL  

ANIMALS  (MINI  PIGS) 

 

D.A. Ksenofontov, T.V.Metreveli, E.P. Polyakova,  

A.A. Ksenofontova, O.A. Voinova, T.V.Sakovtseva 
Russian State Agrarian University ï Timiryazev Moscow Agricultural Academy, 

Moscow 

 

The enteral environment plays an important role in maintaining homeostasis 

as well as in the interaction between the living body and the external 

environment. High molecular weight compounds that enter with food, and 

unable to penetrate the intestinal membrane into the internal environment of 

the body, must be converted to relatively simple molecules. Enzymes of the 

digestive glands take an active part in this process. We studied the 

localization sites and the activity of the enzymes gamma-glutamyltransferase 

and alkaline phosphatase at the level of the enteral environment in model 

animals (mini-pigs). The activity of enzymes in the mucous membrane, 

native chyme of the intestine and its fractions, dense endogenous and 

soluble, were determined. The activity of gamma-glutamyl transferase is 

found both in the mucous membrane and in the chyme of all parts of the 

small intestine. The highest activity of gamma-glutamyltransferase was 

recorded in the soluble fraction of the chyme, the lowest in the dense 

endogenous fraction with a similar pronounced dynamics of activity along 

the entire length of the small intestine. The highest activity of alkaline 

phosphatase was found in mucous overlays of the small intestine. During the 

evacuation of the chyme, the activity of the enzyme in it decreases. The 

maximum activity of alkaline phosphatase was recorded in the dense 

endogenous fraction of the chyme of the small intestine. 

Keywords: gastrointestinal tract, digestion, chyme, gamma-

glutamyltransferase, alkaline phosphatase, enzyme activity. 
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ʙʠʦʭʠʤʠʠ ʞʠʚʦʪʥʳʭ, ʌɻɹʆʋ ɺʆ çʈɻɸʋ-ʄʉʍɸ ʠʤ. ʂ.ɸ. 

ʊʠʤʠʨʷʟʝʚʘè, 127550, ʄʦʩʢʚʘ, ʫʣ. ʊʠʤʠʨʷʟʝʚʩʢʘʷ, ʜ. 49; e-mail: 

tmetre@rgau-msha.ru. 
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ʈɽʊʈʆʉʇɽʂʊʀɺɸ ʀ ʉʆɺʈɽʄɽʅʅʆɽ ʕʂʆʃʆɻʀʏɽʉʂʆɽ 

ʉʆʉʊʆʗʅʀɽ ʉʊɸʈʆ-ʊɺɽʈɽʎʂʆɻʆ ʂɸʅɸʃɸ ʀ ɽɻʆ 

ʇʈʀɹʈɽɾʅʆʁ ɿʆʅʓ (ʊɺɽʈʉʂɸʗ ʆɹʃɸʉʊʔ) 

 

ɺ.ʀ. ʅʠʢʦʣʘʝʚ
1
, ɿ.ɻ. ʂʘʫʨʦʚʘ

2
, ɺ.ɺ. ʇʝʨʝʧʝʣʢʠʥ

2
, ɺ.ʉ.ʂʦʣʦʜʝʡ

3 

1
ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɺʘʣʜʘʡʩʢʠʡè, ɺʘʣʜʘʡ (ʅʦʚʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ) 
2
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
3
ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʣʘʩʪʥʦʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʄʦʩʢʚʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʠ ʫʛʨʦʟʳ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʛʨʘʜʘʮʠʠ ʩʪʘʨʝʡʰʝʡ ʛʠʜʨʦʩʠʩʪʝʤʳ 

ʈʦʩʩʠʠ ʚ ʛ. ɺʳʰʥʠʡ ɺʦʣʦʯʝʢ ʠ ʝʛʦ ʧʨʠʛʦʨʦʜʘʭ (ʊʚʝʨʩʢʘʷ ʦʙʣ.). 

ʆʧʠʩʘʥʳ ʧʨʠʟʥʘʢʠ ʫʩʢʦʨʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʉʪʘʨʦ-

ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʝʛʦ ʧʨʦʪʦʯʥʦʩʪʠ ʚ 

ʧʝʨʠʦʜ 2014-2021 ʛʛ. ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʝʚʪʨʦʬʠʢʘʮʠʠ 

ʢʘʥʘʣʘ ʠ ʝʛʦ ʘʢʪʠʚʥʦʤʫ ʟʘʨʘʩʪʘʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʩʢʠʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ, ɺʳʰʥʠʡ ɺʦʣʦʯʝʢ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʯʝʨʪʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʚʙʣʠʟʠ ʠʭ 

ʦʢʨʘʠʥ. ʅʝʨʝʜʢʦ ʪʘʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʦʩʪʘʶʪʩʷ ʟʘ ʨʘʤʢʘʤʠ ʦʭʨʘʥʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʤʘʣʦʮʝʥʥʳʝ, 

çʙʨʦʩʦʚʳʝè ʫʛʦʜʴʷ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ 

ʩʪʘʨʝʡʰʘʷ ʚ ʈʦʩʩʠʠ ɺʳʰʥʝʚʦʣʦʮʢʘʷ ʚʦʜʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʰʘʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ XVIII -XIX  ʚʚ., 

ʩʪʘʚʰʘʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʦʝʦʙʨʘʟʥʦʛʦ 

ʧʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʮʝʥʪʨʦʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ɺʳʰʥʠʡ ɺʦʣʦʯʝʢ ï ʤʘʣʳʡ ʛʦʨʦʜ ʥʘ ʂʘʩʧʠʡʩʢʦ-

ɹʘʣʪʠʡʩʢʦʤ ʚʦʜʦʨʘʟʜʝʣʝ. ɺ ʥʦʚʝʡʰʝʡ ʠʩʪʦʨʠʠ ʵʪʦʪ ʨʘʡʦʥ ʧʨʝʪʝʨʧʝʣ 

ʛʣʫʙʦʢʠʝ ʨʝʛʨʝʩʩʠʚʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ 

ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ ʮʝʣʳʡ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʛʦʨʦʜʝ ʠ ʝʛʦ 

ʦʢʨʝʩʪʥʦʩʪʷʭ (ʀʩʪʦʤʠʥʘ, 2003; ʐʠʨʦʢʦʚʘ ʠ ʜʨ., 2011; ʑʫʢʠʥʘ, 2019; 

ʅʠʢʦʣʘʝʚ, ʂʦʣʦʜʝʡ, 2021ʙ).  

É ʅʠʢʦʣʘʝʚ ɺ.ʀ., ʂʘʫʨʦʚʘ ɿ.ɻ., 
    ʇʝʨʝʧʝʣʢʠʥ ɺ.ɺ., ʂʦʣʦʜʝʡ ɺ.ʉ. 
    2022 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʙʨʘʥ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʠʡ ʢʘʥʘʣ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

2,9 ʢʤ ʠ ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʥʝʤʫ ʩʘʤʳʡ ʚʝʨʭʥʠʡ ʫʯʘʩʪʦʢ ʨ. ʊʚʝʨʮʘ (3,2 

ʢʤ) ʩ ʧʨʠʙʨʝʞʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚ ɺʳʰʥʝʤ ɺʦʣʦʯʢʝ ʠ ʝʛʦ 

ʧʨʠʛʦʨʦʜʘʭ. ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʢʘʥʘʣ ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʭ ʫʯʘʩʪʢʘ: ʛʦʨʦʜʩʢʦʡ 

(ʩʝʣʠʪʝʙʥʳʡ) ʩ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʫʞʝ ʥʝ ʨʘʙʦʪʘʶʱʠʤʠ, ʧʨʦʪʷʥʫʚʰʠʡʩʷ ʦʪ ʨ. ʎʥʘ ʜʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ ʯʝʨʝʟ ʵʪʦʪ ʢʘʥʘʣ ʠ ʧʨʠʛʦʨʦʜʥʳʡ ʫʯʘʩʪʦʢ ï ʦʪ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ ʜʦ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʡ ʧʣʦʪʠʥʳ. ɿʘ ʚʝʨʭʦʚʴʷ 

ʊʚʝʨʮʳ ʧʨʠʥʠʤʘʝʪʩʷ ʫʯʘʩʪʦʢ ʵʪʦʡ ʨʝʢʠ ʦʪ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʡ ʧʣʦʪʠʥʳ 

ʜʦ ʤʝʩʪʘ ʚʧʘʜʝʥʠʷ ʚ ʥʝʝ ʅʦʚʦ-ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʉʪʘʨʦ-ʊʚʝʨʝʮʢʠʡ ʢʘʥʘʣ ʠ ʚʝʨʭʦʚʴʷ ʊʚʝʨʮʳ: 

1 ï ʛʦʨʦʜʩʢʦʡ ʫʯʘʩʪʦʢ ʢʘʥʘʣʘ, 2 ï ʧʨʠʛʦʨʦʜʥʳʡ ʫʯʘʩʪʦʢ ʢʘʥʘʣʘ,  

3 ï ʚʝʨʭʦʚʴʷ ʨ. ʊʚʝʨʮʘ 
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ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʘ 

ʠ ʝʛʦ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʨʠʨʦʜʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʳʭ ʛʠʜʨʦ-

ʠʥʞʝʥʝʨʥʳʭ ʨʘʙʦʪ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʧʨʠʚʣʝʢʘʣʠʩʴ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʘ ʪʘʢʞʝ 

ʥʘʙʣʶʜʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʘʚʪʦʨʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 40 ʣʝʪ (ɺ.ʀ. ʅʠʢʦʣʘʝʚ). 

ʉ 2014 ʛ. ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʢʘʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʝʞʝʛʦʜʥʦ, ʚ 2021 ʛ. ʧʨʦʚʝʜʝʥʳ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʦʪʙʦʨʦʤ ʠ ʘʥʘʣʠʟʦʤ 46 ʧʨʦʙ ʚʦʜʳ ʚ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ (17 ʠʶʣʷ, 10 ʘʚʛʫʩʪʘ, 25, 27 ʩʝʥʪʷʙʨʷ, 5,6 ʥʦʷʙʨʷ). 

ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʨʝʟʠʥʦʚʦʡ ʣʦʜʢʠ ʠʟ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ 

ʨʫʩʣʘ ʩ ʧʦʤʦʱʴʶ ʙʘʪʦʤʝʪʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ɺʳʰʥʝʚʦʣʦʮʢʦʡ 

ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʥʘʯʘʣʘʩʴ ʩ ʫʢʘʟʘ ʇʝʪʨʘ I ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʢʘʥʘʣʘ 

ʤʝʞʜʫ ʨʝʢʘʤʠ ʎʥʦʡ ʠ ʊʚʝʨʮʦʡ (1703 ʛ.), ʪʨʘʩʩʘ ʢʦʪʦʨʦʛʦ ʧʨʦʣʝʛʘʣʘ 

ʯʝʨʝʟ ʟʘʙʦʣʦʯʝʥʥʫʶ ʥʠʟʠʥʫ, ʧʨʝʚʨʘʱʘʚʰʫʶʩʷ ʚʝʩʥʦʡ ʚ ʝʜʠʥʳʡ 

ʨʘʟʣʠʚ, ʧʠʪʘʚʰʠʡ ʚʦʜʘʤʠ ʦʙʝ ʵʪʠ ʨʝʢʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʥʘʣʘ, 

ʧʦʣʫʯʠʚʰʝʛʦ ʠʤʷ ʊʚʝʨʝʮʢʦʛʦ ʠʣʠ ɻʘʛʘʨʠʥʩʢʦʛʦ (ʚ ʯʝʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʥʷʟʷ ʄ.ʇ. ɻʘʛʘʨʠʥʘ) ʜʣʠʥʦʡ 2811 ʤ ʠ ʰʠʨʠʥʦʡ 15 ʤ ʩ 

ʜʚʫʤʷ ʰʣʶʟʘʤʠ, ʙʳʣʦ ʟʘʢʦʥʯʝʥʦ ʚʝʩʥʦʡ 1709 ʛ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ XVIII  ʚ. ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʄ.ʀ. ʉʝʨʜʶʢʦʚʘ ʧʨʦʚʦʜʠʪʩʷ 

ʢʘʧʠʪʘʣʴʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ c ʩʦʟʜʘʥʠʝʤ 

ɺʳʰʥʝʚʦʣʦʮʢʦʛʦ (ɿʘʚʦʜʩʢʦʛʦ) ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ 

ʛʦʨʦʜʩʢʠʭ ʢʘʥʘʣʘʭ ʠ ʨʝʢʘʭ, ʧʨʦʜʣʠʪʴ ʩʨʦʢʠ ʥʘʚʠʛʘʮʠʠ ʠ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʨʝʯʥʳʤ ʧʫʪʝʤ. 

ɺ ʢʦʥʮʝ 1820-ʭ ʛʛ. ʘʢʚʘʪʦʨʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦʩʪʠʛʣʘ 60 ʢʤ
2
, ʘ 

ʦʙʲʸʤ ʚʦʜʳ ʚ ʥʸʤ 0,16 ʢʤ
3
. ɺʦʜʥʳʡ ʧʫʪʴ ʜʦʩʪʠʛ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʤʘʢʩʠʤʫʤʘ ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʧʫʩʢʘʝʤʳʭ ʟʘ ʩʝʟʦʥ ʩʫʜʦʚ, ʪʘʢ ʠ ʧʦ 

ʠʭ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. ʏʝʨʝʟ ʊʚʝʨʝʮʢʠʡ ʢʘʥʘʣ ʧʨʦʭʦʜʠʣʦ ʜʦ 5 ʪʳʩ. 

ʩʫʜʦʚ ʚ ʛʦʜ; ʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʄʘʨʠʠʥʩʢʦʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩ 

ʧʦʩʪʨʦʡʢʦʡ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ (ʅʠʢʦʣʘʝʚʩʢʦʡ ʠ ʈʳʙʠʥʩʢʦ-ɹʦʣʦʛʦʚʩʢʦʡ) 

ʜʚʠʞʝʥʠʝ ʧʦ ʢʘʥʘʣʫ ʥʘʯʘʣʦ ʙʳʩʪʨʦ ʩʦʢʨʘʱʘʪʴʩʷ. ɺ ʢʦʥʮʝ XIX  ʚ. 

ʰʣʶʟʳ, ʙʦʣʝʝ ʫʞʝ ʥʝʥʫʞʥʳʝ ʟʘ ʦʪʩʫʪʩʪʚʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʫʜʦʚ, ʧʝʨʝʩʪʨʘʠʚʘʶʪʩʷ ʚ ʚʦʜʦʩʧʫʩʢʠ ʩ ʣʦʪʢʘʤʠ ʜʣʷ ʧʨʦʧʫʩʢʘ ʣʝʩʘ. 

ʇʝʨʚʳʤ ʩʝʨʴʝʟʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʘʣʦ ʦʙʤʝʣʝʥʠʝ ʨʝʢ ʚ 

ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ ʧʦ ʤʝʨʝ ʚʳʨʫʙʢʠ ʣʝʩʦʚ ʚ ʪʝʯʝʥʠʝ XVIII -XIX  

ʩʪʦʣʝʪʠʡ (ɹʳʢʦʚ, 1994; ʀʩʪʦʤʠʥʘ, 2003; ʐʠʨʦʢʦʚʘ ʠ ʜʨ., 2011). 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍIʍ ʚ. ʚʦʢʨʫʛ ʛʦʨʦʜʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʦʙʰʠʨʥʘʷ ʧʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ (ɺʦʨʦʥʝʞʮʝʚ, ʗʢʦʚʣʝʚʘ, 2016). ɺʙʣʠʟʠ 

ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ ʠ ʨʫʯʴʷ ʉʝʨʝʙʨʷʥʦʛʦ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʢʘʤʝʥʥʳʝ ʢʦʨʧʫʩʘ ʂʘʟʘʥʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ, ʘ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʤʫ 

https://ru.wikipedia.org/wiki/%D0%A6%D0%BD%D0%B0_(%D1%80%D0%B5%D0%BA%D0%B0,_%D0%B2%D0%BF%D0%B0%D0%B4%D0%B0%D0%B5%D1%82_%D0%B2_%D0%9C%D1%81%D1%82%D0%B8%D0%BD%D0%BE)
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B3%D0%B0%D1%80%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B4%D1%8E%D0%BA%D0%BE%D0%B2,_%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB_%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
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ʦʙʰʠʨʥʦʡ ʙʦʣʦʪʥʦʡ ʥʠʟʠʥʝ ʫʩʪʨʦʝʥʳ ʧʨʫʜʳ ʩʦ ʩʪʦʢʦʤ ʚ ʚʝʨʭʦʚʴʷ 

ʊʚʝʨʮʳ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʣʦ ʜʨʝʥʘʞ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ ʛʦʨʦʜʘ, 

ʥʦ ʠ ʧʦʚʳʩʠʣʦ ʝʝ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ. 

ɺ ʉʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʚʙʣʠʟʠ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ 

ʧʦʷʚʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʧʨʠʷʪʠʡ: ʤʷʩʦʢʦʤʙʠʥʘʪ, ʟʘʚʦʜ ʜʫʙʠʣʴʥʳʭ 

ʵʢʩʪʨʘʢʪʦʚ ʠ ʢʠʨʧʠʯʥʳʡ ʟʘʚʦʜ, ʧʨʦʣʦʞʝʥ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴ ʩ 

ʤʦʩʪʦʤ ʯʝʨʝʟ ʢʘʥʘʣ. ɺ ʨʘʡʦʥʝ ʂʘʟʘʥʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ ʠ ʥʘ 

ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʤʝʱʘʣʠʩʴ ʚʦʡʩʢʦʚʳʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʞʠʣʦʡ ʛʦʨʦʜʦʢ ʜʣʷ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ. ʋ ʚʦʩʪʦʯʥʳʭ 

ʦʢʨʘʠʥ ʛʦʨʦʜʘ ʙʣʠʟ ʜʝʨ. ʊʝʨʝʣʝʩʦʚʦ ʥʘʯʘʣʘʩʴ ʜʦʙʳʯʘ ʪʦʨʬʘ ʠ ʧʝʩʢʘ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ, ʥʝ ʠʤʝʶʱʠʭ ʧʨʠʨʦʜʥʳʭ 

ʘʥʘʣʦʛʦʚ, ʚʦʜʦʝʤʦʚ (ʪʦʨʬʷʥʳʝ ʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ ʢʘʨʴʝʨʳ). 

 
ʈʠʩ. 2. ʉʪʘʨʦ-ʊʚʝʨʝʮʢʠʡ ʢʘʥʘʣ, 1970 ʛ. (ʬʦʪʦ ɺ.ʀ. ʅʠʢʦʣʘʝʚ) 

 

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ɺʳʰʥʝʚʦʣʦʮʢʦʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʣʘ ʝʝ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʚ 1943-1947, 

1951 ʛʛ., ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʙʳʣ ʧʦʩʪʨʦʝʥ ʧʷʪʠʢʠʣʦʤʝʪʨʦʚʳʡ ʅʦʚʦ-

ʊʚʝʨʝʮʢʠʡ ʢʘʥʘʣ ʤʝʞʜʫ ɺʳʰʥʝʚʦʣʦʮʢʠʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ʠ ʊʚʝʨʮʦʡ. 

ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʘʢʚʘʪʦʨʠʡ, ʦʤʳʚʘʶʱʠʭ ʠ ʧʨʦʥʠʟʳʚʘʶʱʠʭ ʛʦʨʦʜ 

ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 200 ʢʤ
2
, ʚ ʪ.ʯ. ʚʦʜʦʭʨʘʥʠʣʠʱʘ 109 ʢʤ

2 
ʩ ʦʙʱʠʤ 

ʦʙʲʝʤʦʤ 0,33 ʢʤ
3
 ʚʦʜʳ. ɽʩʣʠ ʨʘʥʝʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʦʜ ʥʘʧʨʘʚʣʷʣʘʩʴ ʚ 

ʄʩʪʫ, ʪʦ ʪʝʧʝʨʴ ʜʦ 80% ʚʩʝʛʦ ʩʪʦʢʘ ʙʳʣʠ ʨʘʟʚʸʨʥʫʪʳ ʯʝʨʝʟ ʥʦʚʳʡ 

ʢʘʥʘʣ ʚ ʊʚʝʨʮʫ ʠ ʚ ɺʦʣʛʫ (ʐʠʨʦʢʦʚʘ ʠ ʜʨ., 2011). ɺʦʜʦʧʨʦʧʫʩʢʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʨʦʛʦ ʊʚʝʨʝʮʢʦʛʦ (ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʛʦ) ʢʘʥʘʣʘ ʭʦʪʷ ʠ 

ʩʦʢʨʘʱʘʶʪʩʷ, ʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʝʛʦ ʧʨʦʪʦʯʥʦʩʪʴ (ʨʠʩ. 2). 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 35 - 

ɼʦ ʢʦʥʮʘ 1970-ʭ ʛʛ. ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʤʫ ʢʘʥʘʣʫ 

ʦʩʦʢʦʚʦ-ʭʚʦʱʝʚʳʝ ʙʦʣʦʪʘ ʝʞʝʛʦʜʥʦ ʚʳʢʘʰʠʚʘʶʪʩʷ ʚʣʘʜʝʣʴʮʘʤʠ 

ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ. ɿʘʛʦʪʦʚʢʘ ʩʝʥʘ ʙʳʣʘ ʜʦʣʛʠʝ ʛʦʜʳ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ 

ʩʦʭʨʘʥʝʥʠʷ ʧʦʙʝʨʝʞʠʡ ʢʘʥʘʣʦʚ ʠ ʨʝʢ ʦʪ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʟʘʨʘʩʪʘʥʠʷ. 

ɺʦʟʨʘʩʪʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʛʦʨʦʜʩʢʦʡ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠʰʣʦʩʴ ʚ ʢʦʥʮʝ 1970-ʭ ï ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 1980-

ʭ ʛʛ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʦʤʟʦʥʘ ʥʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ 

ʛʦʨʦʜʘ, ʦʩʫʰʘʶʪʩʷ ʠ ʟʘʩʳʧʘʶʪʩʷ ʪʦʧʢʠʝ ʥʠʟʠʥʥʳʝ ʙʦʣʦʪʘ, ʩʪʨʦʷʪʩʷ 

ʥʦʚʳʝ ʮʝʭʘ ʤʷʩʦʢʦʤʙʠʥʘʪʘ, ʟʘʚʦʜʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ, ʦʧʳʪʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʚʦʜʘ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʵʣʝʢʪʨʦʧʦʜʩʪʘʥʮʠʠ ʠ ʜʨ. ʅʘʯʠʥʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʟʘʨʘʩʪʘʥʠʝ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʦʪ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʉʪʘʨʦ-

ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ, ʥʦ ʩʘʤ ʢʘʥʘʣ ʚ ʩʠʣʫ ʩʚʦʝʡ ʧʨʦʪʦʯʥʦʩʪʠ ʤʝʥʷʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʅʘ ʨʫʙʝʞʝ ʍʍ ʠ ʍʍI ʚʚ. ʚʝʢʪʦʨ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʥʷʝʪ ʩʚʦʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʄʥʦʛʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʢʨʳʚʘʶʪʩʷ ʠʣʠ ʨʝʟʢʦ ʩʦʢʨʘʱʘʶʪ 

ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʑʫʢʠʥʘ, 2019). ɼʦʣʛʦʚʨʝʤʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʦʩʫʰʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠʢʘʥʘʣʴʥʳʭ ʙʦʣʦʪ ʩʧʦʩʦʙʩʪʚʫʶʪ ʰʠʨʦʢʦʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʛʫʩʪʳʭ ʟʘʨʦʩʣʝʡ ʩʝʨʦʡ ʦʣʴʭʠ, ʠʚʥʷʢʦʚ ʩ ʧʨʠʤʝʩʴʶ 

ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ. ɿʘʨʘʩʪʘʥʠʝ ʦʭʚʘʪʠʣʦ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʙʦʣʦʪʘʤ 

ʩʫʭʦʜʦʣʳ ï ʟʘʙʨʦʰʝʥʥʳʝ ʦʢʨʘʠʥʳ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ, çʧʦʛʣʦʱʘʷè ʧʦʜ 

ʧʦʣʦʛʦʤ ʜʝʨʝʚʴʝʚ ʨʫʠʥʳ ʟʜʘʥʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʭʦʚ, ʩʢʣʘʜʩʢʠʭ 

ʧʦʤʝʱʝʥʠʡ, ʩʪʨʦʡʧʣʦʱʘʜʦʢ, ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ, ʢʘʨʴʝʨʦʚ, ʚʳʝʤʦʢ ʠ 

ʩʚʘʣʦʢ. ʅʘʙʣʶʜʘʝʪʩʷ ʟʘʙʫʨʴʷʥʠʚʘʥʠʝ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʠ ʙʨʦʰʝʥʥʳʭ ʜʘʯʥʦ-ʦʛʦʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ, ʟʘʨʘʩʪʘʶʪ ʠ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʦʭʦʜʠʤʳʤʠ ʤʥʦʛʠʝ ʩʪʘʨʳʝ ʧʨʦʩʝʣʦʯʥʳʝ ʜʦʨʦʛʠ ʠ 

ʪʨʦʧʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘ ʙʦʣʝʝ ʯʝʤ 300 ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ɺʳʰʥʝʚʦʣʦʮʢʘʷ ʛʦʨʦʜʩʢʘʷ ʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʠ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʠʡ ʢʘʥʘʣ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʰʣʠ ʯʝʪʳʨʝ ʵʪʘʧʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʜʠʬʠʢʘʮʠʠ ʚʦʜʥʳʭ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤ (ʪʘʙʣ. 1).  

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʫʩʢʦʨʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ ʥʘ ʬʦʥʝ ʨʝʟʢʦʛʦ 

ʩʥʠʞʝʥʠʷ ʝʛʦ ʧʨʦʪʦʯʥʦʩʪʠ ʠʟ-ʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ 

ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʫʶ ʧʣʦʪʠʥʫ ʚ ʊʚʝʨʮʫ. ʉ 2014 ʛ. ʩʙʨʦʩ 

ʚʦʜʳ ʠʟ ɺʳʰʥʝʚʦʣʦʮʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʵʪʫ ʨʝʢʫ ʩʪʘʣ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʧʦ ʅʦʚʦ-ʊʚʝʨʝʮʢʦʤʫ ʢʘʥʘʣʫ, 

ʤʠʥʫʷ ʩʘʤ ʛʦʨʦʜ. ɿʘʨʘʩʪʘʥʠʶ ʢʘʥʘʣʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʛʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʛʣʫʙʠʥʳ (ʚ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʨʫʩʣʘ 1,5-1,8 (ʜʦ 2) ʤ), 

ʩʠʣʴʥʘʷ ʟʘʭʣʘʤʣʝʥʥʦʩʪʴ ʜʥʘ, ʧʦʩʪʫʧʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ 

ʛʦʨʦʜʩʢʠʭ ʢʚʘʨʪʘʣʦʚ. 
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ʊʘʙʣʠʮʘ 1 

ʇʝʨʠʦʜʠʟʘʮʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ɺʳʰʥʝʚʦʣʦʮʢʫʶ ʛʦʨʦʜʩʢʫʶ 

ʚʦʜʥʫʶ ʩʠʩʪʝʤʫ 

ʇʝʨʠʦʜʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʉʫʜʦʭʦʜʥʳʡ  

(1703 ʛ. ï1850-ʝ ʛʛ.) 

ʉʦʟʜʘʥʠʝ ʧʝʨʚʳʭ ʢʘʥʘʣʦʚ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʈʦʩʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʫʜʦʭʦʜʩʪʚʘ ʢ 1820-ʤ ʛʛ. 

ɺʳʨʫʙʢʘ ʣʝʩʦʚ ʥʘ ʚʦʜʦʩʙʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʉʫʜʦʭʦʜʥʦ-ʣʝʩʦʩʧʣʘʚʥʳʡ 

(1850-ʝ ʛʛ. ï 1920-ʝ ʛʛ.) 

ʈʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʫʜʦʭʦʜʩʪʚʘ ʚ ʩʚʷʟʠ ʩ 

ʚʚʦʜʦʤ ʚ ʩʪʨʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʤʝʞʜʫ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʦʤ ʠ ʄʦʩʢʚʦʡ (1851 ʛ.). ʄʦʣʝʚʦʡ 

ʩʧʣʘʚ ʣʝʩʘ. ɺʦʟʨʘʩʪʘʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʢʘʯʝʩʪʚ ʘʢʚʘʣʴʥʦ-ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ. 

ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ  

(1930-ʝ ï 1980-ʝ ʛʛ.)  

ʇʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʣʝʩʦʩʧʣʘʚʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʅʦʚʦ-ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʳʯʠ ʪʦʨʬʘ ʠ 

ʧʝʩʢʘ ʥʦʚʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. 

ʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ, ʦʩʫʰʝʥʠʝ ʠ ʟʘʛʨʷʟʥʝʥʠʝ 

ʚʦʜʦʝʤʦʚ ʠ ʙʦʣʦʪ.  

ʇʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʳʡ 

(1990-ʝ ï ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʷ) 

ʉʧʘʜ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʘʢʨʳʪʠʝ 

ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʧʨʝʢʨʘʱʝʥʠʝ ʜʦʙʳʯʠ ʪʦʨʬʘ ʠ ʧʝʩʯʘʥʦ-

ʛʨʘʚʠʡʥʳʭ ʩʤʝʩʝʡ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʪʦʨʠʯʥʳʭ 

ʜʣʠʪʝʣʴʥʦ-ʧʨʦʠʟʚʦʜʥʳʭ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʧʦʣʫʦʩʫʰʝʥʥʳʭ 

ʙʦʣʦʪʘʭ ʠ ʩʫʭʦʜʦʣʘʭ. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʧʨʦʪʦʯʥʦʩʪʠ ʢʘʥʘʣʦʚ ʠ ʨʝʢ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ, 

ʫʩʠʣʝʥʠʝ ʠʭ ʟʘʨʘʩʪʘʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʫʪʨʘʪʘ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ 

ʘʢʚʘʣʴʥʦ-ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ. 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʡ ʧʣʦʪʠʥʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ 

ʧʨʦʮʝʩʩʦʚ ʝʚʪʨʦʬʠʢʘʮʠʠ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ ʠ ʝʛʦ ʘʢʪʠʚʥʦʤʫ 

ʟʘʨʘʩʪʘʥʠʶ. ʂʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ III  ï ʫʤʝʨʝʥʥʦ 

ʟʘʛʨʷʟʥʝʥʥʳʝ ʚʦʜʳ (ʂʘʫʨʦʚʘ, ʇʝʨʝʧʝʣʢʠʥ, ʚ ʧʝʯʘʪʠ). 

ɿʘ ʧʝʨʠʦʜ 2014-2021 ʛʛ. ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 50-60% ʜʦ 80-100% ʘʢʚʘʪʦʨʠʠ ʢʘʥʘʣʘ 

(ʪʘʙʣ. 2). ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʛʠʜʨʦʬʠʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʣʦʜʝʝʡ ʢʘʥʘʜʩʢʦʡ 
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(Elodea canadensis Michaux), ʨʜʝʩʪʘʤʠ (ʚ ʦʩʥʦʚʥʦʤ Potamogeton natans 

L.), ʨʷʩʢʘʤʠ (Lemna), ʤʥʦʛʦʢʦʨʝʥʥʠʢʦʤ ʦʙʳʢʥʦʚʝʥʥʳʤ (Spirodela 

polyrrhiza (L.)), ʢʫʙʳʰʢʦʡ ʞʝʣʪʦʡ (Nuphar lutea (L.) Smith), 

ʨʦʛʦʣʠʩʪʥʠʢʦʤ ʧʦʛʨʫʞʝʥʥʳʤ (Ceratophyllum demersum L.) ʠ ʜʨʫʛʠʤʠ 

ʚʠʜʘʤʠ. ɾʠʪʝʣʠ ʥʘʙʝʨʝʞʥʳʭ ʢʘʥʘʣʘ ʚʳʥʫʞʜʝʥʳ ʨʝʛʫʣʷʨʥʦ ʦʯʠʱʘʪʴ 

ʙʣʠʞʘʡʰʠʝ ʢ ʜʦʤʘʤ ʫʯʘʩʪʢʠ ʘʢʚʘʪʦʨʠʠ ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʧʨʠ 

ʧʦʤʦʱʠ ʚʠʣ ʠ ʛʨʘʙʣʝʡ (ʨʠʩ. 3). 

 
ʊʘʙʣʠʮʘ 2 

ʅʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ  

ʠ ʚʝʨʭʦʚʴʝʚ ʊʚʝʨʮʳ 

ʋʯʘʩʪʦʢ ʢʘʥʘʣʘ ʠ 

ʝʛʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

(ʢʤ) 

ʉʪʝʧʝʥʴ 

ʟʘʨʘʩʪʘʝ 

ʤʦʩʪʠ 

ʘʢʚʘʪʦʨʠʠ 

(%) 

ʆʙʱʠʡ 

ʬʦʩʬʦʨ 

PO4, 

ʤʛ/ʜʤ
3
 

ʀʥʜʝʢʩ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ 

ʚʦʜʳ 

ʊʠʧ ʚʦʜʦʝʤʘ 

ɻʦʨʦʜʩʢʦʡ c ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʦʡ ʠ 

ʧʨʦʤʧʨʝʜʧʨʠʷʪʠʷʤ

ʠ (1,4 ʢʤ) 

65-85 0,0-0,25 1,4 
ʄʝʟʦʪʨʦʬ 

ʥʳʡ 

ʇʨʠʛʦʨʦʜʥʳʡ ʩ 

ʧʨʠʤʳʢʘʶʱʠʤʠ ʢ 

ʥʝʤʫ ʙʦʣʦʪʘʤʠ 

(1,5 ʢʤ) 

70-100 0,25-0,50 1,4 ɽʚʪʨʦʬʥʳʡ 

ɺʝʨʭʦʚʴʷ ʨ. ʊʚʝʨʮʘ 

(3,2 ʢʤ) 
80-100 0,25 1,2 

ʄʝʟʦ-

ʝʚʪʨʦʬʥʳʡ 

 

ɿʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʚ ʢʘʥʘʣʝ ʠʜʝʪ ʘʢʪʠʚʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʝʨʝʛʦʚʳʭ ʩʧʣʘʚʠʥ ʩ ʫʯʘʩʪʠʝʤ ʘʠʨʘ ʙʦʣʦʪʥʦʛʦ (Acorus 

calamus L.), ʪʝʣʦʨʝʟʘ ʘʣʦʵʚʠʜʥʦʛʦ (Stratiotes aloides L.), ʯʘʩʪʫʭʠ 

ʧʦʜʦʨʦʞʥʠʢʦʚʦʡ (Alisma plantago-aquatica L.), ʦʤʝʞʥʠʢʘ ʚʦʜʥʦʛʦ 

(Oenanthe aquatica (L.) Poir.), ʩʪʨʝʣʦʣʠʩʪʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Sagittaria 

sagittifolia L.), ʪʨʦʩʪʥʠʢʘ (Phragmites australis Trin. ex Steud.) ʠ ʜʨʫʛʠʭ 

ʙʦʣʦʪʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʠʞʝ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʡ ʧʣʦʪʠʥʳ ʧʨʦʮʝʩʩ 

ʩʧʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʦʭʚʘʪʠʣ ʚʩʶ ʨʫʩʣʦʚʫʶ ʯʘʩʪʴ ʊʚʝʨʮʳ, ʛʣʫʙʠʥʳ 

ʢʦʪʦʨʦʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5-1,0 ʤ (ʨʠʩ. 4). ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʟʘʧʦʣʥʠʣʠʩʴ ʠʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʟʘʨʦʩʣʠ ʩʪʘʨʠʮʘ ʨ. ʊʚʝʨʮʳ ʠ 

ʧʨʫʜʳ ʫ ʂʘʟʘʥʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ, ʧʨʠʥʠʤʘʶʱʠʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʩʪʦʢʠ 

ʨʫʯ. ʉʝʨʝʙʨʷʥʦʛʦ (ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ 1,8). ʉʭʦʜʥʳʝ 

ʧʨʦʮʝʩʩʳ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʥʘ ʜʨʫʛʠʭ ʢʘʥʘʣʘʭ ʠ ʨʝʢʘʭ ʚ ʯʝʨʪʝ ɺʳʰʥʝʛʦ 

ɺʦʣʦʯʢʘ, ʚ ʢʦʪʦʨʳʭ ʚʦʜʦʦʙʤʝʥ ʩʪʘʣ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʣʠʰʴ ʚʝʩʝʥʥʠʤʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ ʩʘʥʠʪʘʨʥʳʤʠ ʧʦʧʫʩʢʘʤʠ ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

çʙʘʣʪʠʡʩʢʦʤè ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʨ. ʄʩʪʘ. 
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ʇʦ ʤʝʨʝ ʟʘʨʘʩʪʘʥʠʷ ʘʢʚʘʪʦʨʠʠ ʢʘʥʘʣʘ ʠ ʝʛʦ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ ʦʪʤʝʯʘʶʪʩʷ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʟʦʦʮʝʥʦʟʦʚ, 

ʫʪʨʘʪʠʚʰʠʭ ʨʷʜ ʦʙʳʯʥʳʭ ʣʫʛʦ-ʧʦʣʝʚʳʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʚʠʜʦʚ 

(ʧʦʛʦʥʳʰ (Porzana porzana (L.)), ʯʠʙʠʩ (Vanellus vanellus (L.)), ʙʝʢʘʩ 

(Gallinago gallinago (L.)), ʧʦʣʝʚʦʡ ʞʘʚʦʨʦʥʦʢ (Alauda arvensis L.), 

ʞʝʣʪʘʷ ʪʨʷʩʦʛʫʟʢʘ (Motacilla flava L.) ʠ ʜʨ.), ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʫʯʘʩʪʠʷ 

ʚ ʥʘʩʝʣʝʥʠʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʪʠʮ (ʩʦʨʦʢʠ (Pica pica (L.)), 

ʚʘʨʘʢʫʰʢʠ (Luscinia svecica (L.)), ʟʷʙʣʠʢʘ (Fringilla  coelebs L.) ʠ ʜʨ.). 

ɺʙʣʠʟʠ ʩʝʣʠʪʝʙʥʦʡ ʯʘʩʪʠ ʢʘʥʘʣʘ ʚ 2021 ʛ. ʦʪʤʝʯʝʥ ʥʝʜʘʚʥʦ 

ʧʦʷʚʠʚʰʠʡʩʷ ʚ ʛʦʨʦʜʝ ʚʠʜ ï ʛʦʨʠʭʚʦʩʪʢʘ-ʯʝʨʥʫʰʢʘ (Phoenicurus 

ochruros (Gm.)). ʅʘ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʤ ʢʘʥʘʣʝ ʠ ʜʨʫʛʠʭ ʚʦʜʦʝʤʘʭ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʛʦʨʦʜʩʢʘʷ ʧʦʧʫʣʷʮʠʷ ʢʨʷʢʚʳ (Anas platyrhynchos L.), 

ʧʦʷʚʠʣʘʩʴ ʣʳʩʫʭʘ (Fulica atra L.), ʙʦʣʦʪʥʳʝ ʢʘʥʘʚʳ ʠ ʨʫʯ. ʉʝʨʝʙʨʷʥʳʡ 

ʟʘʩʝʣʠʣ ʙʦʙʨ (Castor fiber L.) (ʅʠʢʦʣʘʝʚ, ʂʦʣʦʜʝʡ, 2021ʘ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʠʡ ʢʘʥʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʭʫʜʰʘʶʱʠʤʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ, ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʟʘʨʘʩʪʘʥʠʝʤ ʨʫʩʣʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʥʠʟʢʦʧʦʣʥʦʪʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʬʦʨʤʘʮʠʡ 

ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʦʦʮʝʥʦʟʘʤʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʣʝ 

ʛʣʫʙʦʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʜʝʩʪʨʫʢʮʠʠ ʵʢʦʩʠʩʪʝʤʳ. ɽʩʣʠ ʚ ʧʨʦʰʣʳʝ 

ʧʝʨʠʦʜʳ ʍʍ ʩʪʦʣʝʪʠʷ ʢʘʥʘʣ ʙʳʣ ʠʟʣʶʙʣʝʥʥʳʤ ʤʝʩʪʦʤ ʣʝʪʥʝʛʦ ʦʪʜʳʭʘ 

ʛʦʨʦʞʘʥ (ʣʦʜʦʯʥʳʝ ʧʨʦʛʫʣʢʠ, ʢʫʧʘʥʠʝ, ʣʶʙʠʪʝʣʴʩʢʘʷ ʨʳʙʥʘʷ ʣʦʚʣʷ), 

ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʫʪʨʘʪʠʣ ʩʚʦʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʧʨʠʤʝʨʝ ʉʪʘʨʦ-ʊʚʝʨʝʮʢʦʛʦ ʢʘʥʘʣʘ ʷʨʢʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ɺʳʰʥʝʚʦʣʦʮʢʫʶ ʛʦʨʦʜʩʢʫʶ ʚʦʜʥʫʶ ʩʠʩʪʝʤʫ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʝʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʤʦʜʠʬʠʢʘʮʠʝʡ 

ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʧʨʠʢʘʥʘʣʴʥʘʷ ʟʦʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʟʘʙʨʦʰʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ 

ʪʝʭʥʦʛʝʥʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʥʘʨʫʰʝʥʥʳʤ ʛʠʜʨʦʨʝʞʠʤʦʤ, ʘ ʩʘʤ ʢʘʥʘʣ 

ʟʘʙʦʣʘʯʠʚʘʝʪʩʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʪʨʘʪʝ ʝʛʦ 

ʚʦʜʦʧʨʦʧʫʩʢʥʦʡ ʬʫʥʢʮʠʠ, ʧʦʚʳʰʘʷ ʫʛʨʦʟʫ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʛʨʘʜʘʮʠʠ 

ʩʪʘʨʝʡʰʝʡ ʛʠʜʨʦʩʠʩʪʝʤʳ ʈʦʩʩʠʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʜʘʥʥʳʝ ʥʝʛʘʪʠʚʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠʦʙʨʝʪʘʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʦʥʠ 

ʟʘʩʣʫʞʠʚʘʶʪ ʩʘʤʦʛʦ ʧʨʠʩʪʘʣʴʥʦʛʦ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ. 
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The consequences of long-term anthropogenic influence and the threat of 

irreversible degradation of the oldest hydraulic system in Russia in the city 

of Vyshny Volochyok and its suburbs (Tver region) are considered. The 

signs of accelerated transformation of the ecosystems of the Staro-Tveretsky 

Canal due to a sharp decrease in its flow rate in the period 2014-2021 are 

described. An increase in the concentration of biogenic elements in the water 

was noted, which leads to an increase in the processes of eutrophication of 

the channel and its active overgrowth. 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʬʘʫʥʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʗʢʫʪʠʠ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʨʘʩʩʝʣʝʥʠʠ ʪʝʨʠʦʬʘʫʥʳ ʠʤʝʣʠ ʃʝʥʩʢʠʡ ʠ ɽʥʠʩʝʡʩʢʠʡ 

ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʫʙʝʞʠ, ʠ ʛʦʨʥʘʷ ʩʠʩʪʝʤʘ ʖʞʥʦʡ ʗʢʫʪʠʠ. 

ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʨʘʟʚʠʪʠʝ ʭʣʘʜʦʣʶʙʠʚʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ɸʟʠʠ 

ʥʘʯʘʣʦʩʴ ʝʱʝ ʚ ʧʣʠʦʮʝʥʝ ʠ ʚ ʥʘʯʘʣʝ ʧʣʝʡʩʪʦʮʝʥʘ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 
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ɺʚʝʜʝʥʠʝ. ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʨʠʦʬʘʫʥʳ ʗʢʫʪʠʠ ʨʘʩʢʨʳʪ 

ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ ʧʘʣʝʦʥʪʦʣʦʛʦʚ ʠ ʟʦʦʣʦʛʦʚ (ʊʘʚʨʦʚʩʢʠʡ ʠ ʜʨ, 1971; 

ʏʝʨʥʷʚʩʢʠʡ, 1984; ʈʝʚʠʥ, 1989; ʄʦʨʜʦʩʦʚ, 1997). ʉʦʚʨʝʤʝʥʥʘʷ 

ʭʣʘʜʦʣʶʙʠʚʘʷ ʬʘʫʥʘ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ɸʟʠʠ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ 

ʧʣʠʦʮʝʥʝ ʠ ʚ ʥʘʯʘʣʝ ʧʣʝʡʩʪʦʮʝʥʘ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʦʚʨʝʤʝʥʥʘʷ 

É ʂʦʣʦʜʝʟʥʠʢʦʚ ɺ.ɽ., ʄʦʨʜʦʩʦʚ ʀ.ʀ., 

    2022 
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ʪʝʨʠʦʬʘʫʥʘ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʠʦʬʘʫʥʳ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ ʘʚʪʦʭʪʦʥʳ ʉʫʙʘʨʢʪʠʢʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʦʨʝʘʣʴʥʦʡ ʬʘʫʥʳ 

ʫʤʝʨʝʥʥʦʡ ʟʦʥʳ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʟʝʤʥʘʷ ʪʝʨʠʦʬʘʫʥʘ ʚʩʝʛʦ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ 

ɽʚʨʘʟʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʝʜʥʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʦʡ 

ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ ʦʥʘ ʥʘʩʯʠʪʳʚʘʝʪ 

47 ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ (ʄʦʨʜʦʩʦʚ, 1997). ʊʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 

(47) ʦʪʤʝʯʝʥʦ ʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ (ʊʘʚʨʦʚʩʢʠʡ ʠ ʜʨ, 1971), ʥʘ 

ʢʨʘʡʥʝʤ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ï 45 (ʏʝʨʥʷʚʩʢʠʡ, 1984) ʠ ʚ ʖʞʥʦʡ ʗʢʫʪʠʠ ï 

45 ʚʠʜʦʚ (ʈʝʚʠʥ, 1989).  

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʘʫʥʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʛʨʦʤʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʩʦʟʠʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʩ ʜʨʫʛʦʡ ï ʨʘʟʨʫʰʘʶʱʠʡ. ɺ ʪʝʯʝʥʠʝ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʠʟ ʬʘʫʥʳ ʗʢʫʪʠʠ ʠʩʯʝʟʣʠ ʨʷʜ ʚʠʜʦʚ: Castor 

fiber Linnaeus, 1758, Ovibos moschatus Zimmermann, 1780, ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʣ Martes zibellina Linnaeus, 1758, ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ 

ʘʨʝʘʣʘ ʠʩʯʝʟʣʘ Ochotona hyverborea Pallas, 1811. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʦʥʠʢʣʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʯʝʣʦʚʝʢʘ ʚʠʜʳ Mus musculus Linnaeus, 1758 

ʠ Rattis norvegicus Berkenhaut, 1769. ʇʫʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥ ʘʨʝʘʣ M. zibellina, ʚ ʬʘʫʥʫ ʗʢʫʪʠʠ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ 

ʚʚʝʜʝʥʳ ʥʦʚʳʝ ʚʠʜʳ ï Ondatra zibetica Linnaeus, 1766, Mustela vison 

Schreber, 1777, Mustela eversmanni Lesson, 1827, Ovibos moschatus 

Zimmermann, 1780. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʩʩʝʣʝʥʠʠ ʪʝʨʠʦʬʘʫʥʳ ʠʤʝʣʠ ʃʝʥʩʢʠʡ ʠ 

ɽʥʠʩʝʡʩʢʠʡ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʫʙʝʞʠ, ʠ ʛʦʨʥʘʷ ʩʠʩʪʝʤʘ ʖʞʥʦʡ 

ʗʢʫʪʠʠ. ʈʘʟʨʫʰʝʥʠʝ ɽʥʠʩʝʡʩʢʦʡ ʛʨʘʥʠʮʳ ʧʫʪʝʤ ʚʳʨʫʙʢʠ ʠ 

ʫʥʠʯʪʦʞʝʥʠʷ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ 

ʠ ʜʨʫʛʠʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʦʟʚʦʣʠʣʦ ʧʨʦʥʠʢʥʫʪʴ ʚ 

ʧʨʝʜʝʣʳ ʗʢʫʪʠʠ ʤʥʦʛʠʤ ʚʠʜʘʤ ʧʪʠʮ, ʥʘʩʝʢʦʤʳʭ, ʚ ʪ.ʯ. ʠ ʢʣʝʱʝʡ 

Ixodes, ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʥʦʩʯʠʢʦʚ ʢʣʝʱʝʚʦʛʦ ʵʥʮʝʬʘʣʠʪʘ. 

ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʩʰʠʨʝʥʠʶ 

ʘʨʝʘʣʘ Spermophilus undulatus Pallas, 1771, ʦʩʥʦʚʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

ʢʦʪʦʨʦʛʦ ʦʪʢʨʳʪʳʝ ʦʩʪʝʧʝʥʝʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʨʘʩʰʠʨʝʥʠʠ ʘʨʝʘʣʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ Capreolus 

pygargus Pallas, 1771, Cervus elavus Linnaeus, 1758, Moschus moschiferus 

Linnaeus, 1758 ʠʤʝʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ, 

ʤʘʣʦʩʥʝʞʥʳʝ ʟʠʤʳ ʠ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʣʢʘ.  

ʀʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʄʝʪʦʜʠʢʘ. ʄʘʪʝʨʠʘʣ ʜʣʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʩʦʙʠʨʘʣʩʷ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (ʩ 1966 ʛ.) ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʗʢʫʪʠʠ. ɺ ʧʨʦʮʝʩʩʝ 
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ʩʙʦʨʘ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʚʦ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ ʧʫʪʝʤ ʩʪʘʮʠʦʥʘʨʥʳʭ, ʧʦʣʫʩʪʘʮʠʦʥʘʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʠʝʤ ʥʘʟʝʤʥʳʭ ʠ ʘʚʠʘʫʯʝʪʥʳʭ ʨʘʙʦʪ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʣʠʪʝʨʘʪʫʨʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʬʘʫʥʝ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʨʠʦʬʘʫʥʳ 

ʗʢʫʪʠʠ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʝʝ 

ʣʘʥʜʰʘʬʪʦʚ ʠ ʠʟʤʝʥʷʶʱʘʷʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. 

ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʭʣʘʜʦʣʶʙʠʚʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʦʚ ɸʟʠʠ ʥʘʯʘʣʦʩʴ ʝʱʝ ʚ ʧʣʠʦʮʝʥʝ ʠ ʚ ʥʘʯʘʣʝ ʧʣʝʡʩʪʦʮʝʥʘ ʫʞʝ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʚʦʝʦʙʨʘʟʥʘʷ ʪʝʨʠʦʬʘʫʥʘ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʚ ʥʝʡ 

ʟʘʥʠʤʘʣʠ ʘʚʪʦʭʪʦʥʳ ʉʫʙʘʨʢʪʠʢʠ ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʙʦʨʝʘʣʴʥʦʡ ʬʘʫʥʳ ʫʤʝʨʝʥʥʦʡ ʟʦʥʳ. ʕʪʘ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʷʷ ʚ ʩʝʚʝʨʥʦʤ 

ʧʦʣʫʰʘʨʠʠ ʉʫʙʘʨʢʪʠʯʝʩʢʘʷ ʪʝʨʠʦʬʘʫʥʘ ʦʪʤʝʯʝʥʘ ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʆʣʝʨʩʢʦʡ ʩʚʠʪʳ (ʐʝʨ, 1971). ɹʣʠʟʢʘʷ ʢ ʵʪʦʤʫ ʢʦʤʧʣʝʢʩʫ ʬʘʫʥʘ ʙʳʣʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ɸʣʜʘʥʝ, ɺʠʣʶʝ, ʅʠʞʥʝʡ ʊʫʥʛʫʩʢʝ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʨ. 

ʗʥʘ ʠ ʀʥʜʠʛʠʨʢʘ (ɼʫʙʨʦʚʦ, 1957; ɺʘʥʛʝʥʛʝʡʤ, 1977). ɺ ʦʪʣʦʞʝʥʠʷʭ 

ʩʨʝʜʥʝʛʦ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʥʘ ʨ. ɸʣʜʘʥ ʦʙʥʘʨʫʞʝʥʳ Alces latifrons, Canis 

of variabilis, Equis of summenieris, Bison sp. ʠ ʜʨ. (ɺʘʥʛʝʥʛʝʡʤ, 1961) 

(ʨʠʩ. 1). 

ɼʘʣʴʥʝʡʰʘʷ ʵʚʦʣʶʮʠʷ ʪʝʨʠʦʬʘʫʥʳ ʚ ʧʣʝʡʩʪʦʮʝʥʝ ʪʝʩʥʦ ʩʚʷʟʘʥʘ 

ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʠ ʦʣʝʜʝʥʝʥʠʷʤʠ. 

ʆʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʵʚʦʣʶʮʠʠ ʢʣʠʤʘʪʘ - ʙʦʣʴʰʝʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʚ ʧʦʩʪʣʝʜʥʠʢʦʚʳʡ ʧʝʨʠʦʜ [ɿʦʣʴʥʠʢʦʚ, ʇʦʧʦʚʘ, 

1957]. 

ɺ ʥʠʞʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ 

ʇʨʠʙʘʡʢʘʣʴʷ, ʉʪʘʥʦʚʦʛʦ ʭʨʝʙʪʘ. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ 

ʩʪʘʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʝʛʨʘʜʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʧʨʝʜʝʣʳ ʗʢʫʪʠʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʬʘʫʥ. ɺ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʵʪʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʝʛʨʘʜʳ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʧʨʝʜʝʣʳ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʡ 

ʃʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʪʝʧʥʳʭ, ʶʞʥʦʪʘʝʞʥʳʭ ʠ ʜʨʫʛʠʭ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚʜʦʣʴ ʜʦʣʠʥʳ ʃʝʥʳ. 

ʅʘʯʘʚʰʘʷʩʷ ʚ ʛʦʣʦʮʝʥʝ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʧʨʠʚʝʣʦ ʢ 

ʥʘʩʪʫʧʣʝʥʠʶ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʦʢʨʘʪʠʣʦ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ 

ʘʩʩʦʮʠʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʣʦ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʦʝ ʣʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʩʪʘʣʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʝʛʨʘʜʦʡ ï ɽʥʠʩʝʡʩʢʦʡ 

ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʝʛʨʘʜʦʡ (ʈʦʛʘʯʝʚʘ, 1987) ʧʨʝʧʷʪʩʪʚʦʚʘʚʰʝʡ  
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ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʧʦʩʣʝʜʫʶʱʝʝ ʚʨʝʤʷ ʶʞʥʦʪʘʝʞʥʳʭ ʠ ʩʪʝʧʥʳʭ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʎʝʥʪʨʘʣʴʥʫʶ ʗʢʫʪʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ 

ʧʦʪʝʧʣʝʥʠʝ ʧʨʠʚʝʣʦ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ.  

ɺ ʥʠʞʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʛʦʨʥʳʭ 

ʩʠʩʪʝʤ ʇʨʠʙʘʡʢʘʣʴʷ ʠ ʉʪʘʥʦʚʦʛʦ ʭʨʝʙʪʘ ʚʦʟʥʠʢʣʘ ʩʠʩʪʝʤʘ ʛʦʨʥʳʭ 

ʭʨʝʙʪʦʚ ɺʝʨʭʦʷʥʩʢʠʡ ʠ ʉʵʪʪʵ-ɼʘʙʘʥ, ʠʤʝʚʰʠʭ ʤʝʨʠʜʠʘʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ. ʅʘʧʨʘʚʣʝʥʠʝ ʨ. ʃʝʥʘ, ʥʘʯʠʥʘʷ ʩ ʝʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ, ʠ ʝʝ 

ʧʨʠʪʦʢʘ ʨ. ɸʣʜʘʥ ʙʳʣʠ ʩʭʦʜʥʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ. ʆʙʰʠʨʥʘʷ ʛʦʨʥʘʷ 

ʩʠʩʪʝʤʘ ʭʨʝʙʪʦʚ ɺʝʨʭʦʷʥʩʢʠʡ ʠ ʉʵʪʪʵ-ɼʘʙʘʥ ʠ ʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʨʨ. 

ɸʣʜʘʥ ʠ ʃʝʥʘ ʦʙʨʘʟʦʚʘʣʠ ʃʝʥʩʢʫʶ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʛʨʘʥʠʮʫ, 

ʨʘʟʜʝʣʷʶʱʫʶ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʣʘʥʜʰʘʬʪʳ ʉʨʝʜʥʝ-

ʉʠʙʠʨʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ, ʎʝʥʪʨʘʣʴʥʦ-ʗʢʫʪʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʛʦʨʥʳʭ 

ʩʪʨʘʥ ʥʘ ʚʦʩʪʦʢʝ ʠ ʶʛʝ, ʯʪʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʬʘʫʥʳ ʧʨʦʚʠʥʮʠʡ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʡ ʪʘʡʛʠ ʠ ɹʝʨʠʥʛʠʡʩʢʦʡ 

ʩʝʚʝʨʦʪʘʝʞʥʦʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʦʯʝʪʘʥʠʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ, ʥʦ ʠ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ, ʠʤʝʶʱʠʭ ʟʜʝʩʴ ʧʨʝʜʝʣ 

ʩʚʦʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ (ʊʘʚʨʦʚʩʢʠʡ, 1971; 

ʏʝʨʥʷʚʩʢʠʡ, 1984; ʈʝʚʠʥ ʠ ʜʨ., 1988; ʈʝʚʠʥ, 1989; ʄʦʨʜʦʩʦʚ, 1997 ʠ 

ʜʨ.) ʘʨʝʘʣʳ Sorex isodon Turov, 1924, Myotis daubentoni Kuhl, 1817, 

Eptesicus nilssoni Keyserling&Blasius, 1839, Plecotus auritus Linnaeus, 

1758, S. undulatus, Microtus agrestis Linnaeus, 1761, Arvicola terrestris 

Linnaeus, 1758, Apodemus peninsulae Thomas, 1907, Micromys minutus 

Pallas, 1771, Mustela sibiricus Pallas, 1773 ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʥʘ ʚʦʩʪʦʢʝ 

ʵʪʠʤ ʨʫʙʝʞʦʤ. ɼʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ, ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʩʝʣʷʚʰʠʭʩʷ ʚ 

ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʘʭ, ʃʝʥʩʢʘʷ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ ʩʪʘʣʘ 

ʥʝʧʨʝʦʜʦʣʠʤʦʡ ʧʨʝʛʨʘʜʦʡ. A. peninsulae, ʘʚʪʦʭʪʦʥ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ 

ɸʟʠʠ, ʰʠʨʦʢʦ ʨʘʩʩʝʣʠʣʘʩʴ ʥʘ ʩʝʚʝʨ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʦʜʥʘʢʦ ʵʪʦʪ 

ʨʫʙʝʞ ʩʪʘʣ ʜʣʷ ʥʝʝ ʥʝʧʨʝʦʜʦʣʠʤʦʡ ʧʨʝʛʨʘʜʦʡ. ʊʘʢʠʤ ʞʝ ʙʘʨʴʝʨʦʤ ʦʥʘ 

ʩʪʘʣʘ ʠ ʜʣʷ A. terrestris - ʦʜʥʦʛʦ ʠʟ ʘʚʪʦʭʪʦʥʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʇʘʣʝʦʘʨʢʪʠʢʠ, ʧʦʷʚʠʚʰʝʡʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʝʱʝ ʚ ʥʝʦʣʠʪʝ ʠ 

ʩʨʘʟʫ ʧʨʠʦʙʨʝʪʰʠʡ ʩʪʘʪʫʩ ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʚʠʜʘ. ʉ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ 

ʜʘʥʥʳʡ ʨʫʙʝʞ ʥʝ ʧʝʨʝʩʝʢʘʶʪ Marmota camtschatica Pallas, 1811, 

Spermophilus parryi Richardson, 1825 ʠ Lemmus amurensis Vinogradov, 

1924. ʇʦʩʣʝʜʥʠʡ ʚʠʜ ʧʨʦʥʠʢʘʝʪ ʚ ʖʞʥʫʶ ʗʢʫʪʠʶ, ʥʦ ʢ ʟʘʧʘʜʫ ʦʪ ʨ. 

ɸʣʜʘʥ ʦʥ ʝʱʝ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ. ɼʣʷ ʜʚʫʭ ʧʦʜʚʠʜʦʚ ʣʦʩʷ (Alces alces 

pfizenmayeri ʠ Alces alces gigas) ʵʪʦʪ ʨʫʙʝʞ ʩʪʘʣ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ 

ʛʨʘʥʠʮʝʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʙʦʪʘʤʠ ʢʘʨʠʦʩʠʩʪʝʤʘʪʠʢʦʚ (Wurster, 

Benirschke, 1967; ɻʨʘʬʦʜʘʪʩʢʠʡ, ʈʘʜʞʘʙʣʠ, 1988; ɹʦʝʩʢʦʨʦʚ, 2001) 

ʜʦʢʘʟʘʥʘ ʚʠʜʦʚʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʣʦʩʝʡ ɿʘʧʘʜʥʦʡ ʠ ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ. 
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ɺ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʥʜʨʦʩʪʝʧʥʦʛʦ ʣʘʥʜʰʘʬʪʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ ʧʨʦʥʠʢ S. undulatus. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʭʨʦʤʦʩʦʤʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Spermophilus 

(ɺʦʨʦʥʮʦʚ, ʃʷʧʫʥʦʚʘ, 1969, 1970) ʧʦʟʚʦʣʠʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ ʙʣʠʟʢʦʝ 

ʨʦʜʩʪʚʦ S. undulatus ʠ S. ʩolumbianus ʠ ʩʯʠʪʘʪʴ S. undulatus 

ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʥʳʤ ʤʠʛʨʘʥʪʦʤ ʠʟ ɸʤʝʨʠʢʠ ʚ ɺʦʩʪʦʯʥʫʶ ʉʠʙʠʨʴ 

(ɺʦʨʦʥʮʦʚ, ʃʷʧʫʥʦʚʘ, 1969). ɸʨʝʘʣ ʵʪʦʛʦ ʚʠʜʘ ʚ ʧʣʝʡʩʪʦʮʝʥʝ ʙʳʣ 

ʙʦʣʝʝ ʦʙʰʠʨʥʳʤ ʠ ʚ ʧʨʝʜʝʣʘʭ ʗʢʫʪʠʠ ʟʘʥʠʤʘʣ ʣʝʚʦʙʝʨʝʞʴʝ ʃʝʥʳ. 

ɺ ʃʝʥʩʢʦʤ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʫʙʝʞʝ ʠʤʝʶʪʩʷ çʧʨʦʨʳʚʳ ʚ 

ʙʘʨʴʝʨʘʭè (ɺʘʥʛʝʥʛʝʡʤ, 1977) ʚ ʩʝʚʝʨʥʳʭ ʦʪʨʦʛʘʭ ʭʨʝʙʪʦʚ 

ʍʘʨʘʫʣʘʭʩʢʠʡ ʠ ʏʝʢʘʥʦʚʩʢʦʛʦ ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚʟʘʠʤʦʩʚʷʟʴ ʪʝʨʠʦʬʘʫʥʳ ʉʝʚʝʨʦ-ʉʠʙʠʨʩʢʦʡ ʠ ʗʥʦ-

ʀʥʜʠʛʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʝʡ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʦʛʦ çʧʨʦʨʳʚʘè ʝʱʝ ʜʦ 

ʛʦʣʦʮʝʥʦʚʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʥʘʩʪʫʧʣʝʥʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ Microtus 

gregalis Pallas, 1779 ʧʦ ʚʩʝʤʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʗʢʫʪʠʠ (ʉʦʢʦʣʦʚ, 

ʇʦʣʷʢʦʚ, 1977). 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʝʜʝʣʘʭ ʗʢʫʪʠʠ 

ʪʝʨʠʦʢʦʤʧʣʝʢʩʳ, ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʥʳʭ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʪʘʙʣʠʮʘ).  
ʊʘʙʣʠʮʘ 

ɻʝʦʛʨʘʬʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ ʚʠʜʦʚ (ʬʘʫʥʫʣʳ) ʗʢʫʪʠʠ  
ɻʝʦʛʨʘʬʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʛʨʫʧʧʠʨʦʚʢʠ ʚʠʜʦʚ (ʬʘʫʥʫʣʳ) 
ɺʠʜʳ 

ʎʠʨʢʫʤʧʦʣʷʨʥʳʝ ʘʨʢʪʠʯʝʩʢʠʝ Lemmus sibiricus Kerr, 1792;, Dicrostonyx 

torquatus Pallas, 1778; Microtus middendorffi 

Poliakov, 1881; Alopex lagopus Linnaeus, 1758; 

Ursus maritimus Phipps, 1774 

ɻʦʣʘʨʢʪʠʯʝʩʢʠʝ ʙʦʨʝʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ 

Sorex tundrensis Merriam, 1900; Lepus timidus 

Linnaeus, 1758; Clethrionomys rutilus Pallas, 

1779; Microtus oeconomus Pallas, 1776; Canis 

lupus Linnaeus, 1758; Vulpes vulpes Linnaeus, 

1758; Ursus arctos Linnaeus, 1758; Gulo gulo 

Linnaeus, 1758; Mustela erminea Linnaeus, 1758; 

Mustela nivalis Linnaeus, 1766; Alces alces 

Linnaeus, 1758; Rangifer tarandus Linnaeus, 

1758 

ɹʦʨʝʘʣʴʥʳʝ 

ʟʘʧʘʜʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ 

Microtus agrestis Linnaues, 1761 

ʇʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʠ ʩ 

ʥʝʘʨʢʪʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ 

Sorex daphaendon Thomas, 1907; Sorex 

caecutiens Laxmann, 1788; Sorex isodon Turov, 

1924; Sorex roboratus Hollister, 1913; Sorex 

minutissimus Zimmermann, 1780; Pteromys 

volans Linnaeus, 1785; Tamias sibiricus 

Laxmann, 1769; Sciurus vulgaris Linnaeus, 1758, 

Myopus schisticolor Lilljeborg, 1844, 
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Clethreonomys rufocanus Sundevall, 1846; 

Martes zibellina Linnaeus, 1758; Lynx lynx 

Linnaeus, 1758, Apodemus peninsulae Thomas, 

1907 

ʅʝʤʦʨʘʣʴʥʳʝ ʚʦʩʪʦʯʥʦ-

ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

Talpa altaica Nikolsky, 1883, Mustela sibiricus 

Pallas, 1773, Cervus elaphus Linnaeus, 1758, 

Meles meles Linnaeus, 1758, Neomys fodiens 

Pennant, 1771 

ʅʝʤʦʨʘʣʴʥʳʝ 

ʟʘʧʘʜʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ 

Arvicola terrestris Linnaeus, 1758, Lutra lutra 

Linnaeus, 1758 

ʊʫʥʜʨʦʩʪʝʧʥʳʝ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ 

Microtus gregalis Pallas, 1779 

ʖʞʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʢ ʧʦʣʝʪʫ 

Myotis daubentoni Kuhl, 1817, Eptesicus nilssoni 

Keyserling&Blasius, 1839, Plecotus auritus 

Linnaeus, 1758, Myotis ikonnikovi Ognev, 1912 

ɺʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʝ 

ʛʦʨʥʦʪʘʝʞʥʳʝ ʵʣʝʤʝʥʪʳ 

Moschus moschiferus Linnaeus, 1758 

ɻʦʨʥʳʝ 

ʚʦʩʪʦʯʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʠ 

ʚʦʩʪʦʯʥʦʩʠʙʠʨʩʢʠʝ ʵʣʝʤʝʥʪʳ 

Ochotona hyperborea Pallas, 1811, Marmota 

camtschatica Pallas, 1811, Artricola macrotis 

Radde, 1862, Ovis nivicola Escyscholtz, 1829 

ʃʝʩʦʩʪʝʧʥʳʝ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ 

Micromys minutus Pall., 1771, ʉapreolus 

pygargus Pallas, 1771, Mustela eversmanni 

Lesson, 1827 

ʊʫʥʜʨʦʩʪʝʧʥʳʝ ʵʣʝʤʝʥʪʳ c 

ʥʝʘʨʢʪʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ 

Spermophilus undulatus Pallas, 1771, 

Spermophilus parryi Richardson, 1825 

ʉʠʥʘʥʪʨʦʧʥʳʝ ʢʦʩʤʦʧʦʣʠʪʥʳʝ Mus musculus Linnaeus, 1758, Rattus norvegicus 

Berkenhout, 1769 

 
ɺ ʜʘʥʥʳʡ ʩʧʠʩʦʢ ʤ  r ʥʝ ʚʢʣʶʯʠʣʠ ʢʠʪʦʦʙʨʘʟʥʳʭ ï 

Delphinapterus leucas Pallas, 1776, Monodon monoceros Linnaeus, 1758, 

ʣʘʩʪʦʥʦʛʠʭ ï Odobenus rosmarus Linnaeus, 1758, Pusa hispida Schreber, 

1775, Erignathus barbatus Erxleben, 1777, ʠ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʦʢʦʣʦʚʦʜʥʳʭ ʚʠʜʦʚ ï O. zibethica, M. vison. 

ʅʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʬʘʫʥʫ ʗʢʫʪʠʠ ʙʳʣʠ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʳ. M. vison ʙʳʣʘ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʘ ʚ 1961ï1963 ʛʛ. 

[ɻʨʷʟʥʫʭʠʥ, ʄʦʨʜʦʩʦʚ, 1975] ʚ ʖʞʥʦʡ ʗʢʫʪʠʠ. ɿʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʤʝʩʪʘʭ ʚʳʧʫʩʢʦʚ, ʚʠʜ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʩʝʣʷʣʩʷ. 

ʃʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʣʦʪʥʦʩʪʴ ʝʝ ʧʦʧʫʣʷʮʠʠ ʚ ʤʝʩʪʘʭ 

ʚʳʧʫʩʢʘ ʩʪʘʣʘ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʠʜʫ ʥʘʯʘʪʴ ʟʘʩʝʣʷʪʴ 

ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʃʝʥʦ-ɸʤʛʠʥʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ ʚʠʜ ʥʘʯʘʣ 

ʟʘʩʝʣʷʪʴ ʣʝʚʳʝ ʧʨʠʪʦʢʠ ʨ. ɸʤʛʘ. ɺ ʤʘʨʪʝ 2011ʛ. ʤ  rʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʦʙʠʪʘʥʠʝ 2 ʦʩʦʙʝʡ ʚ ʣʝʚʦʤ ʧʨʠʪʦʢʝ ʨ. ʄʫʥʜʫʨʫʯʯʫ ʥʘ ʨ. ʊʘʘʩʪʘʭ. ɺ 

ʆʡʤʷʢʦʥʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʗʢʫʪʠʠ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ 

2012 ʛ. ʦ ʪʦʤ, ʯʪʦ ʘʤʝʨʠʢʘʥʩʢʘʷ ʥʦʨʢʘ ʟʘʩʝʣʠʣʘ ʥʝʟʘʤʝʨʟʘʶʱʠʝ ʛʦʨʥʳʝ 

ʨʝʯʢʠ. ɿʜʝʩʴ ʚʠʜ ʥʝʤʥʦʯʠʩʣʝʥʝʥ, ʥʦ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʳʤ. ʇʦʜʦʙʥʦʝ 

ʨʘʩʩʝʣʝʥʠʝ M. vison ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʦʣʳʤʘ. ɺ ʙʘʩʩʝʡʥʝ 
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ʵʪʦʡ ʨʝʢʠ ʘʤʝʨʠʢʘʥʩʢʘʷ ʥʦʨʢʘ ʙʳʣʘ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʫʪʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʧʨʦʥʠʢʣʘ ʚ 

ʧʨʝʜʝʣʳ ɺʝʨʭʥʝʢʦʣʳʤʩʢʦʛʦ ʨʘʡʦʥʘ ʗʢʫʪʠʠ. ʊʘʢʦʝ ʞʝ ʨʘʩʩʝʣʝʥʠʝ ʚʠʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʣʝʢʤʘ. ʈʘʩʩʝʣʝʥʠʶ ʥʦʨʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʘʭ ʧʦʩʣʝ ʣʝʜʦʩʪʘʚʘ ʠ ʧʨʦʤʝʨʟʘʥʠʷ 

ʧʦʯʚʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʣʝʜ ʫ 

ʙʝʨʝʛʦʚ ʧʨʦʚʠʩʘʝʪ ʠ ʧʦʜ ʥʠʤ ʦʙʨʘʟʫʶʪʩʷ ʧʫʩʪʦʪʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ 

ʟʚʝʨʴʢʠ ʥʘʭʦʜʷʪ ʜʦʩʪʫʧ ʢ ʚʦʜʝ ʠ ʢʦʨʤʦʚʳʤ ʨʝʩʫʨʩʘʤ.  

M. eversmanni ʙʳʣ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥ ʚ ʜʚʫʭ ʪʦʯʢʘʭ ʜʦʣʠʥʳ  

ʨ. ʃʝʥʘ ʠ ʝʩʪʴ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʦʥ ʟʜʝʩʴ ʧʨʠʞʠʣʩʷ, ʥʦ ʟʘʤʝʪʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ʍʦʨʝʢ ʦʙʥʘʨʫʞʝʥ 

ʥʘʤʠ ʚʦ ʚʩʝʭ ʪʨʝʭ ʜʦʣʠʥʘʭ (ʕʨʢʵʵʥʠ, ʊʫʤʘʘʜʘ, ʕʥʛʩʠʵʣʠ) ʣʝʚʦʙʝʨʝʞʴʷ 

ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʃʝʥʳ. ʀʥʪʨʦʜʫʢʮʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ʗʢʫʪʠʠ ʩʦʚʧʘʣʘ ʩ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʜʣʠʥʥʦʭʚʦʩʪʦʛʦ 

ʩʫʩʣʠʢʘ, ʝʛʦ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʘ. ʕʪʘ ʜʝʧʨʝʩʩʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʩʫʩʣʠʢʘ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʀʥʪʨʦʜʫʮʠʨʦʚʘʥʥʘʷ ʚ 1930ï1932 ʛʛ. O. zibethica ʩʪʘʣʘ ʦʙʳʯʥʳʤ 

ʚʠʜʦʤ ʧʦ ʚʩʝʡ ʪʘʝʞʥʦʡ ʯʘʩʪʠ ʗʢʫʪʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʪʦʪ ʚʠʜ ʩʪʘʣ 

ʟʘʭʦʜʠʪʴ ʚ ʪʫʥʜʨʦʚʳʝ ʨʘʡʦʥʳ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ, ʛʜʝ, ʚ ʩʚʷʟʠ 

ʩʦ ʩʣʘʙʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ ʵʪʠʭ ʦʟʝʨ, ʫʩʪʦʡʯʠʚʳʭ ʧʦʧʫʣʷʮʠʡ ʝʱʝ ʥʝ 

ʦʙʨʘʟʦʚʘʣʘ. 

ʀʥʪʨʦʜʫʢʮʠʷ O. moschatus ʥʘʯʘʣʘʩʴ ʚ 1996 ʛ. ʚ ʪʫʥʜʨʦʚʳʭ 

ʨʘʡʦʥʘʭ ɸʣʣʣʘʠʭʦʚʩʢʦʛʦ, ɸʥʘʙʘʨʩʢʦʛʦ ʠ ɹʫʣʫʥʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɺʠʜ 

ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ 

ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʝʪ. 

ɺ 2006ʛ. ʚ ʧʘʨʢ çʋʩʪʴ-ɹʫʦʪʘʤʘè ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʠʟ ʂʘʥʘʜʳ ʙʳʣʦ ʟʘʚʝʟʝʥʦ 30 ʦʩʦʙʝʡ ʣʝʩʥʳʭ 

ʙʠʟʦʥʦʚ Bison bison athabascae Rhoads, 1897. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʦʙʠʪʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʟʚʝʨʶ ʫʩʧʝʰʥʦ ʨʘʟʤʥʦʞʘʪʴʩʷ ʠ ʚʝʩʥʦʡ 2009 ʛ. 

ʨʦʜʠʣʦʩʴ 6 ʙʠʟʦʥʦʚ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʟʦʥʦʚ ʚ ʗʢʫʪʠʠ ʚ 2017 ʛ. ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʚʦʟʘ (ʚʩʝʛʦ ʟʘʚʝʟʝʥʦ 90 ʦʩʦʙʝʡ) ʠ 

ʨʘʟʤʥʦʞʝʥʠʷ ʜʦʩʪʠʛʣʦ 171. ɺ ʥʦʷʙʨʝ 2017 ʛ. ʚ ɻʦʨʥʦʤ ʫʣʫʩʝ 30 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʡ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʥʘ ʚʦʣʶ. 

ʂʘʢ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʯʝʣʦʚʝʢʘ ʚʠʜʳ ï M. musculus ʠ  

R. norvegicus ʧʨʦʥʠʢʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʗʢʫʪʠʠ ʠ ʰʠʨʦʢʦ ʟʘʩʝʣʠʣʠ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʘʫʥʳ ʦʢʘʟʳʚʘʶʪ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ. ʇʦ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʢʦʥʮʝʧʮʠʠ ʤʥʦʛʦʚʝʢʦʚʦʛʦ ʮʠʢʣʘ ʢʣʠʤʘʪʘ ʚ ʛʦʣʦʮʝʥʝ ʥʘʯʘʣʦ 

ʧʨʦʷʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʧʣʦʛʦ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʦʪʨʝʟʦʢ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XIX  ʚ. (ʐʥʠʪʥʠʢʦʚ, 1957). ʕʪʦ 

ʧʦʪʝʧʣʝʥʠʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʩʫʰʣʠʚʦʛʦ ʧʝʨʠʦʜʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʨʦʜʚʠʞʝʥʠʶ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ  
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S. undulates, C. pygargus, C. elaphus, M. sibiricus, ʠ ʟʘʩʝʣʝʥʠʶ ʪʘʝʞʥʦ-

ʘʣʘʩʥʦʛʦ ʣʘʥʜʰʘʬʪʘ M. moschiferus. ʈʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʦʚ ʵʪʠʭ ʚʠʜʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʜʝʪʘʣʠ ʩʣʦʞʥʝʡʰʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʷʚʣʝʥʠʡ, ʚʳʟʚʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɿʘʩʝʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ  

C. pygargus ʠ ʃʝʥʦ-ɸʤʛʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ C. elavus, M. moschiferus 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʘʩʪʫʧʘʚʰʠʝ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʠ 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʣʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʝʛʦ 

ʠʩʪʨʝʙʣʝʥʠʶ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʘʨʝʘʣ C. pygargus Pallas ʚ ʗʢʫʪʠʠ ʩʣʦʞʠʣʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʜʥʦʢʨʘʪʥʦʡ ʧʫʣʴʩʘʮʠʠ ʝʛʦ ʘʨʝʘʣʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ XIX  ʚ, ʢʦʛʜʘ ʦʥʘ ʥʘʯʘʣʘ ʧʨʦʥʠʢʘʪʴ ʚ 

ʙʘʩʩʝʡʥ ʨ. ʆʣʝʢʤʘ ʠʟ ʩʦʩʝʜʥʠʭ ʦʙʣʘʩʪʝʡ ʦʙʠʪʘʥʠʷ ʚ ɺʠʪʠʤʩʢʦʤ 

ʥʘʛʦʨʴʝ. ʉʦʛʣʘʩʥʦ ʂ.ʂ. ʌʣʝʨʦʚʫ (1952) ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ 

ʢʦʩʫʣʠ ʧʨʦʭʦʜʠʣʘ ʧʦ ʙʘʩʩʝʡʥʫ ʨ. ɺʠʪʠʤ, ʘ ʥʘ ʶʛʝ ʗʢʫʪʠʠ ʜʦ ʙʘʩʩʝʡʥʘ 

ʨ. ɸʣʜʘʥ. 

ʉ ʩʝʨʝʜʠʥʳ XIX  ʚ. ʫʩʪʘʥʦʚʠʣʩʷ ʩʫʭʦʡ ʪʝʧʣʳʡ ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ 

ʦʭʚʘʪʠʣ ʚʩʝ ʩʝʚʝʨʥʦʝ ʧʦʣʫʰʘʨʠʝ (ʐʥʠʪʥʠʢʦʚ, 1957; ɹʦʩʠʢʦʚ, 

ʉʘʚʚʠʥʦʚ, 2005). ʂʘʢ ʦʜʥʦ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʵʪʦʛʦ ʩʫʭʦʛʦ ʪʝʧʣʦʛʦ 

ʧʝʨʠʦʜʘ ʷʚʣʷʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʥʘʩʪʫʧʣʝʥʠʷ ʤʘʣʦʚʦʜʥʳʭ ʣʝʪ: 1918-

1930, 1935-1950, 1973-1979 ʠ 1985-1990 ʛʛ. ʕʪʠ ʤʘʣʦʚʦʜʥʳʝ ʧʝʨʠʦʜʳ 

ʩʤʝʥʷʣʠʩʴ ʤʥʦʛʦʚʦʜʥʳʤʠ. ɸʥʘʣʠʟ ʚʨʝʤʝʥʠ ʧʫʣʴʩʘʮʠʠ ʘʨʝʘʣʦʚ  

C. pygargus ʧʦʢʘʟʘʣ, ʯʪʦ ʠʤʝʝʪʩʷ ʩʚʷʟʴ ʩ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʤʝʥʦʡ 

ʤʘʣʦʚʦʜʥʳʭ ʠ ʤʥʦʛʦʚʦʜʥʳʭ ʛʦʜʦʚ. ʇʦʜʦʙʥʘʷ ʧʫʣʴʩʘʮʠʷ ʘʨʝʘʣʘ ʵʪʦʛʦ 

ʚʠʜʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʉʝʚʝʨʥʦʤ ʋʨʘʣʝ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʟʘʩʝʣʝʥʠʷ ʝʛʦ 

ʢʦʩʫʣʝʡ (ʌʣʝʨʦʚ, 1952; ʈʦʛʘʯʝʚʘ, 1987). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʚʝʨʥʘʷ 

ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ ʢʦʩʫʣʠ ʧʨʦʭʦʜʠʪ ʧʦ ʩʨʝʜʥʠʤ ʪʝʯʝʥʠʷʤ ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ 

ʨ. ɺʠʣʶʡ - ʨʝʢ ʄʘʨʭʘ, ʊʶʢʷʥ, ʊʶʥʛ ʠ ʜʘʣʝʝ ʫʩʪʴʝ ʨ. ʃʠʥʜʝ, ʣʝʚʳʡ 

ʧʨʠʪʦʢ ʨ. ʃʝʥʘ (64
0
30' ʩ.ʰ.) ʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨ. 

ɸʣʜʘʥ. ɼʘʣʴʥʝʡʰʝʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚʠʜʘ ʥʘ ʩʝʚʝʨ ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ 

ʩʠʣʴʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʨʝʜʢʦʩʪʦʡʥʦʡ 

ʣʠʩʪʚʝʥʥʠʯʥʦʡ ʪʘʡʛʝ, ʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʃʝʥʩʢʘʷ 

ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ (ɿʦʣʴʥʠʢʦʚ, ʇʦʧʦʚʘ, 1957; ʄʦʨʜʦʩʦʚ, 

1997). 

ɺ ʩʝʨʝʜʠʥʝ XIX  ʚ. ʘʨʝʘʣ C. elaphus L. ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʢʨʘʡʥʝʡ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʴʶ ʗʢʫʪʠʠ ï ʙʘʩʩʝʡʥʘʤʠ ʨʨ. ʏʘʨʘ ʠ ʊʦʢʢʦ, ʣʝʚʳʤʠ 

ʧʨʠʪʦʢʘʤʠ ʨ. ʆʣʝʢʤʘ. ɺ ʢʦʥʮʝ XIX  ï ʚ ʥʘʯʘʣʝ XX ʚʚ. ʠʟʶʙʨʴ ʥʘʯʘʣ 

ʨʘʩʩʝʣʷʪʴʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʚ ʥʘʯʘʣʝ XX ʚ. ʟʘʩʝʣʠʣ 

ʙʘʩʩʝʡʥ ʨ. ʆʣʝʢʤʘ (ʈʝʚʠʥ, 1989). ʕʪʦ ʨʘʩʩʝʣʝʥʠʝ ʰʣʦ ʤʝʜʣʝʥʥʦ ʠ ʚ 

ʤʘʣʦʚʦʜʥʳʡ ʧʝʨʠʦʜ ʩ 1918-1930 ʛʛ. ʦʥ ʩʪʘʣ ʨʝʜʢʦ ʟʘʭʦʜʠʪʴ ʠʟ ʙʘʩʩʝʡʥʘ 

ʨ. ʆʣʝʢʤʘ ʚ ʙʘʩʩʝʡʥ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɸʤʛʘ (ʈʝʚʠʥ, 1989) ʠ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʝʛʦ ʘʨʝʘʣʘ ʧʨʦʜʚʠʥʫʣʘʩʴ ʜʦ 
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ʙʘʩʩʝʡʥʘ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɸʤʛʘ. ɺ ʧʝʨʠʦʜ ʧʦʩʣʝ 1950 ʛ. ʠʟʶʙʨʴ 

ʥʘʯʘʣ ʟʘʩʝʣʷʪʴ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʇʨʠʣʝʥʩʢʦʛʦ ʧʣʘʪʦ, ʦʜʥʘʢʦ ʚ ʥʘʯʘʣʝ 

1970-ʭ ʛʛ. ʝʛʦ ʝʱʝ ʥʝ ʙʳʣʦ ʚ ʙʘʩʩʝʡʥʘʭ ʨʨ. ʉʳʣʛʳʣʳʨ, ʄʫʥʜʫʨʫʯʯʫ ʠ 

ɹʦʨʫʣʘʭ, ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʨ. ɸʤʛʘ. ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʩʩʝʣʝʥʠʝ ʚʠʜʘ ʚ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʟʘʩʝʣʝʥʠʝ ʪʘʝʞʥʦ-ʘʣʘʩʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʥʘʯʘʣʦʩʴ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ 1985 ʛ. ɺ ʵʪʠ ʛʦʜʳ ʫʩʪʘʥʦʚʠʣʠʩʴ 

ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʝʜʝʣʘʭ ʃʝʥʦ-ɸʤʛʠʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʦʣʢʘ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʟʶʙʨʴ ʟʘʩʝʣʠʣ ʚʩʶ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʃʝʥʦ-ɸʤʛʠʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ ʠ ʝʩʪʴ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʠʪʘʥʠʠ ʝʛʦ ʚ ʧʨʝʜʛʦʨʥʳʭ ʯʘʩʪʷʭ 

ɺʝʨʭʦʷʥʩʢʠʭ ʛʦʨ. 

ɺʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʩʝʣʝʥʠʷ ʛʦʨʥʦ-

ʪʘʝʞʥʦʛʦ ʚʠʜʘ M. moschiferus, ʥʝʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʪʘʝʞʥʦ-ʘʣʘʩʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʃʝʥʦ-ɸʤʛʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʫʜʦʙʥʳʝ 

ʜʣʷ ʦʪʩʪʦʷ ʟʚʝʨʴʢʦʚ ʩʢʘʣʴʥʳʝ ʚʳʩʪʫʧʳ. ʀʥʪʝʥʩʠʚʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ 

ʚʠʜʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʯʘʣʦʩʴ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

1970-ʭ ʛʛ. ɸʨʝʘʣ ʚʠʜʘ ʚ ʵʪʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʦʛʨʘʥʠʯʠʚʘʣʩʷ 

ʙʘʩʩʝʡʥʘʤʠ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʡ ʨʨ. ɸʤʛʘ ʠ ɹʫʦʪʦʤʘ ʠ ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨ. 

ɸʣʜʘʥ. ɺ ʩʝʨʝʜʠʥʝ XX ʚ. ʦʥʘ ʩʪʘʣʘ ʠʟʨʝʜʢʘ ʟʘʭʦʜʠʪʴ ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ 

ʨ. ʃʝʥʘ ʜʦ ʃʝʥʩʢʠʭ ʉʪʦʣʙʦʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʘʨʝʘʣ ʢʘʙʘʨʛʠ ʟʘʥʠʤʘʝʪ ʚʩʝ 

ʃʝʥʦ-ɸʤʛʠʥʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ ʠ ʟʜʝʩʴ ʦʙʨʘʟʦʚʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʧʣʦʰʥʦʡ ʘʨʝʘʣ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝʡ ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨ. ʃʝʥʘ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʘ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ ʚʠʜʘ ʚʨʝʤʝʥʥʘʷ, ʪ.ʢ. ʥʘʯʠʥʘʷ ʩ  

1980-ʭ ʛʛ. ʦʪʜʝʣʴʥʳʝ ʟʚʝʨʴʢʠ ʩʪʘʣʠ ʟʘʭʦʜʠʪʴ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʃʝʥʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʜʦʙʳʯʝ ʢʘʙʘʨʛʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʧ. ʄʘʛʘʥ, ʚ 25-30 ʢʤ ʟʘʧʘʜʥʝʝ ʛ. ʗʢʫʪʩʢʘ. ɺ ʧʨʝʜʝʣʳ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ 

ʗʢʫʪʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʟʘʭʦʜʳ ʢʘʙʘʨʛʠ ʩ ʙʘʩʩʝʡʥʘ ʨ. ʅʠʞʥʷʷ ʊʫʥʛʫʩʢʘ ʠ 

ʩʘʤʘʷ ʚʦʩʪʦʯʥʘʷ ʪʦʯʢʘ ʟʘʭʦʜʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʨʘʡʦʥʝ ʛ. ɺʠʣʶʡʩʢʘ 

(ʈʝʚʠʥ, 1989). ɽʱʝ ʈ.ʂ. ʄʘʘʢ (1886) ʦʪʤʝʪʠʣ ʢʘʙʘʨʛʫ ʚ ʙʘʩʩʝʡʥʝ ʨ. 

ʀʢʠʢʠʪ, ʧʨʠʪʦʢ ʨ. ʆʣʝʥʝʢ ʚ ʩʘʤʦʤ ʝʝ ʠʩʪʦʢʝ. ʆʙʠʪʘʥʠʝ ʟʜʝʩʴ ʢʘʙʘʨʛʠ 

ʆ.ɺ. ɽʛʦʨʦʚ (ʊʘʚʨʦʚʩʢʠʡ ʠ ʜʨ., 1971) ʩʯʠʪʘʣ ʦʰʠʙʦʯʥʳʤ. ʆʜʥʘʢʦ ʚ 

1999ʛ. ʦʨʥʠʪʦʣʦʛ ɸ.ɻ. ɼʝʛʪʷʨʝʚ ʚʩʪʨʝʪʠʣ ʢʘʙʘʨʛʫ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ  

ʨ. ʍʘʥʥʷ, ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʄʘʨʭʘ (66
0
 ʩ.ʰ.). 

ʂ ʦʜʥʦʡ ʠʟ ʥʝʤʘʣʦʚʘʞʥʳʭ ʧʨʠʯʠʥ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʭ 

ʨʘʩʩʝʣʝʥʠʶ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ C. elavus, M. moschiferus, C. pygargus 

ʦʪʥʦʩʠʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ C. lupus ʚ ʧʝʨʠʦʜ 1930-1950 ʛʛ. 

(ɿʦʣʴʥʠʢʦʚ, ʇʦʧʦʚʘ, 1957; ʄʦʨʜʦʩʦʚ, 1997). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʪʨʝʣʘ 

ʚʦʣʢ ʠʩʯʝʟ ʠʣʠ ʩʪʘʣ ʤʘʣʦʯʠʩʣʝʥʥʳʤ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ 

ʗʢʫʪʠʠ. ʅʦ ʩ 2017ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʚʦʣʢʘ ʩʥʦʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʇʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʛʦʣʦʮʝʥʝ ʠ ʥʘʩʪʫʧʣʝʥʠʝ ʣʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠʚʝʣʠ ʢ ʨʘʟʨʳʚʫ ʥʝʢʦʛʜʘ ʩʧʣʦʰʥʦʛʦ ʘʨʝʘʣʘ  

M. gregalis ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʜʚʫʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ï ʮʝʥʪʨʘʣʴʥʦʷʢʫʪʩʢʠʡ 

ʠ ʪʫʥʜʨʦʚʳʡ. ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ M. gregalis ʚ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ 
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ʧʨʦʭʦʜʠʪ ʧʦ ʦ. ʕʡʢ (66
0
 ʩ.ʰ.), ʧʦ ʙʘʩʩʝʡʥʘʤ ʩʨʝʜʥʠʭ ʪʝʯʝʥʠʡ ʨʨ. ʊʶʥʛ, 

ʊʶʢʘʥ, ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʨ. ɺʠʣʶʡ ʠ ʧʦ ʜʦʣʠʥʝ ʨ. ʃʝʥʘ ʜʦ ʨʘʡʦʥʘ  

ʩ. ɹʝʩʪʷʭ (65
0
 ʩ.ʰ.). ɺ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ ʵʪʘ ʧʦʣʝʚʢʘ 

ʤʘʣʦʯʠʩʣʝʥʥʘʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʅʶʷ, ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʏʦʥʘ. 

ɿʜʝʩʴ ʦʥʘ ʥʘʯʠʥʘʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʜʦʣʠʥʝ ʨ. ɺʠʣʶʡ ʚ ʨʘʡʦʥʝ ʩʩ. 

ʂʨʝʩʪʷʭ, ʐʝʷ, ʛʜʝ ʥʘʤʠ ʦʥʘ ʦʪʣʘʚʣʠʚʘʣʘʩʴ ʚ ʞʠʣʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʦʩʪʨʦʡʢʘʭ ʯʝʣʦʚʝʢʘ. ɺ ʖʞʥʦʡ ʗʢʫʪʠʠ ï ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʣʝʢʤʘ ʦʥʘ 

ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ [ʈʝʚʠʥ, 1989]. ɺ ʧʨʝʜʝʣʘʭ ʃʝʥʦ-ɸʤʛʠʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ ʦʥʘ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʚ ʥʘʰʠʭ ʩʙʦʨʘʭ ʚ ʇʨʠʣʝʥʩʢʦʤ ʧʣʘʪʦ. 

ʖʞʥʘʷ ʛʨʘʥʠʮʘ ʩʝʚʝʨʥʦʛʦ (ʪʫʥʜʨʦʚʦʛʦ) ʘʨʝʘʣʘ ʫʟʢʦʯʝʨʝʧʥʦʡ ʧʦʣʝʚʢʠ 

(Microtus gregalis) ʚ ʙʘʩʩʝʡʥʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʃʝʥʘ ʧʨʦʭʦʜʠʪ ʚ 

ʨʘʡʦʥʝ ʤʝʩʪʥʦʩʪʠ ʏʝʢʫʨʦʚʢʘ (72
0
 ʩ.ʰ.), ʛʜʝ ʦʥʘ ʦʪʤʝʯʝʥʘ ʥʘʤʠ ʢʘʢ 

ʨʝʜʢʠʡ ʚʠʜ. ʖʞʥʝʝ ʵʪʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʥʘʰʠʭ ʦʪʣʦʚʘʭ ʦʥʘ 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʆʩʥʦʚʥʦʡ ʘʨʝʘʣ ʵʪʦʡ ʧʦʣʝʚʢʠ ʟʘʥʠʤʘʝʪ ʉʝʚʝʨʦ-

ʉʠʙʠʨʩʢʫʶ, ʗʥʦ-ʀʥʜʠʛʠʨʩʢʫʶ ʠ ʂʦʣʳʤʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʠ. ʅʘ ʟʘʧʘʜʝ 

ʗʢʫʪʠʠ ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ ʚʠʜʘ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʩʝʚʝʨʥʝʝ 70
0
 

ʩ.ʰ. ʕʪʦʪ ʚʠʜ ʦʪʩʫʪʩʪʚʦʚʘʣ ʚ ʥʘʰʠʭ ʩʙʦʨʘʭ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʄʘʣʘʷ 

ʂʫʦʥʘʤʢʘ (ʄʦʨʜʦʩʦʚ, 1997; ʂʦʣʦʜʝʟʥʠʢʦʚ, 2005).  

ʅʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʗʢʫʪʠʠ ʧʦʣʝʚʢʘ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʛʦʨʥʦ-

ʪʘʝʞʥʳʭ ʨʘʡʦʥʘʭ. ɿʜʝʩʴ ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ʦʥʘ ʧʨʦʥʠʢʘʝʪ ʜʦʚʦʣʴʥʦ 

ʜʘʣʝʢʦ ʥʘ ʶʛ ï ʧʦ ʨ. ʗʥʘ ʜʦ ʨ. ɸʜʳʯʘ, ʧʦ ʨʨ. ʀʥʜʠʛʠʨʢʘ ʠ ʂʦʣʳʤʘ ʜʦ 

ʰʠʨʦʪʳ ʛ. ʉʨʝʜʥʝʢʦʣʳʤʩʢ. ɺ ʵʪʦʡ ʯʘʩʪʠ ʗʢʫʪʠʠ ʤ  rʜʦʙʳʚʘʣʠ ʝʝ ʚ 

ʨʘʡʦʥʝ ʧ. ʂʘʟʘʯʴʝ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʨ. ʍʨʦʤʘ ʠ ɹʝʨʝʣʷʭ, ʚ ʙʘʩʩʝʡʥʝ  

ʨ. ɸʣʣʘʡʭʘ, ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨ.ʀʥʜʠʛʠʨʢʘ. ɺ ʩʙʦʨʘʭ, ʧʨʦʚʝʜʝʥʥʳʭ  

ʗ.ʃ. ɺʦʣʴʧʝʨʪ ʠ ɽ.ɻ. ʐʘʜʨʠʥʦʡ (2002) ʚ ʤʝʩʪʥʦʩʪʠ ʐʘʤʘʥʠʭʘ, ʚ 30 ʢʤ 

ʶʞʥʝʝ ʦʪ ʤʝʩʪʘ ʥʘʰʠʭ ʩʙʦʨʦʚ, ʵʪʘ ʧʦʣʝʚʢʘ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʆʜʥʘʢʦ, 

ʦʙʠʪʘʥʠʝ ʝʝ ʚ ʨʘʡʦʥʝ ʩ. ɹʝʣʘʷ ɻʦʨʘ ʦʪʤʝʯʝʥʦ ɺ.ɸ. ʊʘʚʨʦʚʩʢʠʤ ʠ ʜʨ. 

(1971). ʅʘ ʚʦʩʪʦʢʝ ʘʨʝʘʣ ʚʠʜʘ ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʟʘʧʘʜʥʳʤʠ ʦʪʨʦʛʘʤʠ 

ɸʥʶʡʩʢʦʛʦ ʠ ʆʣʦʨʩʢʦʛʦ ʭʨʝʙʪʦʚ. ʉʦʛʣʘʩʥʦ ʌ.ɹ. ʏʝʨʥʷʚʩʢʦʤʫ (1984) 

ʦʥʘ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʡʥʝʛʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʉʠʙʠʨʠ. 

ʂʦʣʦʥʦʢ (Mustela sibiricus) - ʧʨʦʥʠʢ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʝ ʚʨʝʤʷ ʠ ʜʦʩʪʠʛ ʩʚʦʝʛʦ 

ʩʝʚʝʨʥʦʛʦ ʧʨʝʜʝʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ, ʧʨʠʤʝʨʥʦ, ʧʦ 

ʤʝʞʜʫʨʝʯʴʶ ʨʨ. ɺʠʣʶʡ ʠ ʆʣʝʥʝʢ. ʇʨʦʜʚʠʞʝʥʠʶ ʚʠʜʘ ʥʘ ʩʝʚʝʨ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ï ʧʣʦʪʥʦʩʪʴ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʦʩʥʦʚʥʳʭ 

ʢʦʨʤʦʚʳʭ ʦʙʲʝʢʪʦʚ ï ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ. ʅʘ ʚʦʩʪʦʢʝ ʘʨʝʘʣ ʚʠʜʘ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʃʝʥʩʢʦʡ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʘʥʠʮʝʡ.  

ʅʘʨʷʜʫ ʩ ʚʠʜʘʤʠ, ʨʘʩʰʠʨʷʶʱʠʤʠ ʩʚʦʡ ʘʨʝʘʣ, ʠʤʝʶʪʩʷ ʚʠʜʳ, 

ʘʨʝʘʣ ʢʦʪʦʨʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʩʷ. ʂ ʥʠʤ 

ʦʪʥʦʩʠʪʩʷ ʩʝʚʝʨʥʘʷ ʧʠʱʫʭʘ (Ochotona hyperborea). ɺ ʥʘʯʘʣʝ XX ʚ.  

O. hyperborea ʰʠʨʦʢʦ ʟʘʩʝʣʷʣʘ ʃʝʥʦ-ɸʤʛʠʥʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ 

(ʉʦʣʦʤʦʥʦʚ, 1973), ʜʦʣʠʥʫ ʠ ʦʩʪʨʦʚʘ ʨ. ʃʝʥʳ ʚʧʣʦʪʴ ʜʦ ʛ. ʗʢʫʪʩʢʘ 
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(ʃʘʨʠʦʥʦʚ, 1954). ʆʪʜʝʣʴʥʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʧʦʩʝʣʝʥʠʷ ʚʠʜʘ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʃʝʥʦ-ɺʠʣʶʡʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ (ʄʦʨʜʦʩʦʚ, 1997). ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʘ 

ʦʪʤʝʯʝʥʦ ʚ ʨʝʜʢʦʩʪʦʡʥʦʡ ʣʠʩʪʚʝʥʥʠʯʥʦʡ ʪʘʡʛʝ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ 

ʗʢʫʪʠʠ ʠ ʧʦ ʛʦʨʥʳʤ ʩʠʩʪʝʤʘʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ. ʆʪʤʝʯʝʥʥʳʝ ʨʘʥʝʝ  

ɺ.ɸ. ʊʘʚʨʦʚʩʢʠʤ ʠ ʜʨ. (1971) ʧʦʩʝʣʝʥʠʷ ʚʠʜʘ ʚ ʨʘʡʦʥʝ ʧ. ʏʦʢʫʨʜʘʭ 

ʥʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʅʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʝʛʦ ʧʦʩʝʣʝʥʠʷ ʠ ʥʘ ʩʝʚʝʨʥʳʭ 

ʦʪʨʦʛʘʭ ʭʨʝʙʪʦʚ ʏʝʨʩʢʦʛʦ ʠ ʉʝʣʝʥʥʷʭʩʢʠʡ. ʅʘ ʠʩʯʝʟʥʦʚʝʥʠʝ 

ʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʚʠʜʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʤʳʩʣʦʚʳʡ ʧʨʝʩʩ ʠ ʧʨʝʩʩ ʭʠʱʥʠʢʦʚ ʥʘ ʬʦʥʝ 

ʥʠʟʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʘʟʦʙʱʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʧʦʩʝʣʝʥʠʡ. ʅʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ ʧʦʩʝʣʝʥʠʷ ʧʠʱʫʭʠ ʟʘʥʠʤʘʶʪ 

ʦʙʰʠʨʥʳʝ ʨʝʜʢʦʩʪʦʡʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʜʝʣʘʝʪ 

ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʷʪʦʡ 

ʧʠʱʫʭʦʡ, ʟʜʝʩʴ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʦʪʤʝʯʝʥʦ. ʉʝʚʝʨʥʘʷ ʧʠʱʫʭʘ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʥʘʤʠ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɸʥʘʙʘʨ (ʂʦʣʦʜʝʟʥʠʢʦʚ, 2005). 

ʅʘ ʪʝʨʨʘʩʝ ʨ. ʕʙʝʣʷʭ, ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ɸʥʘʙʘʨ ʩʝʚʝʨʥʘʷ ʧʠʱʫʭʘ 

ʥʘʩʝʣʷʝʪ ʩʢʘʣʠʩʪʳʝ ʩʢʣʦʥʳ ʠʟ ʜʦʣʦʤʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʤʦʭʦʚʦ-

ʛʦʣʫʙʠʯʥʳʤ ʧʦʢʨʦʚʦʤ. ʅʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʚʠʜ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ 

ʭʘʨʘʢʪʝʨʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʧʠʱʫʭʘ ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ çʜʦʤʠʥʘʥʪ-

ʩʦʜʦʤʠʥʘʥʪè, ʫʩʪʫʧʘʷ ʪʦʣʴʢʦ ʢʨʘʩʥʦʡ ʧʦʣʝʚʢʝ. ɺ ʖʞʥʦʡ ʗʢʫʪʠʠ ʥʘ 

ɸʣʜʘʥʩʢʦʤ ʥʘʛʦʨʴʝ ʥʘ 7-ʤʠ ʢʠʣʦʤʝʪʨʦʚʦʤ ʤʘʨʰʨʫʪʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ  

ʧ. ɿʘʨʝʯʥʳʡ ʚ 2008 ʛ. ʦʪʤʝʯʝʥʦ 5 ʧʦʩʝʣʝʥʠʡ ʧʠʱʫʭʠ. ʇʦ ʚʠʟʫʘʣʴʥʳʤ 

ʥʘʙʣʶʜʝʥʠʷʤ ʠ ʧʦʜʩʯʝʪʘʤ ʧʦʩʚʠʩʪʦʚ ʥʘ ʢʘʤʝʥʠʩʪʦʡ ʦʩʳʧʠ ʧʣʦʱʘʜʴʶ 

ʚ 2100 ʤĮ ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʠʪʘʥʠʝ 10 ʦʩʦʙʝʡ (ʂʦʣʦʜʝʟʥʠʢʦʚ, 2014). ʊʘʢʠʝ 

ʥʝʙʦʣʴʰʠʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʦʣʦʥʠʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʯʝʥʴ 

ʥʝʩʪʘʙʠʣʴʥʳ ʠ ʫʷʟʚʠʤʳ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʀʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʡ ʦʙʳʢʥʦʚʝʥʥʳʡ ʙʦʙʨ Castor fiber L., 1785 

ʠʩʯʝʟ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʫʜʘʯʥʦʛʦ ʚʳʙʦʨʘ ʤʝʩʪ ʚʳʧʫʩʢʘ. ʆʥʠ ʙʳʣʠ 

ʫʥʠʯʪʦʞʝʥʳ ʚʳʩʦʢʠʤʠ ʚʝʩʝʥʥʠʤʠ ʠ ʣʝʪʥʠʤʠ ʧʘʚʦʜʢʘʤʠ ʥʘ ʨʝʢʘʭ ʃʝʥʘ 

ʠ ʋʯʫʨ. 

ʅʝ ʩʦʚʩʝʤ ʦʧʨʘʚʜʘʥʥʦʡ ʦʢʘʟʘʣʘʩʴ ʠʥʪʨʦʜʫʢʮʠʷ ʚ ʥʘʯʘʣʝ 2000-ʭ 

ʛʦʜʦʚ ʟʘʡʮʘ-ʙʝʣʷʢʘ Lepus timidus L., 1756 ʠʟ ɺʝʨʭʦʷʥʴʷ ʚ ʎʝʥʪʨʘʣʴʥʫʶ 

ʗʢʫʪʠʶ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʡʮʘ ï ʙʝʣʷʢʘ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ. ʆʪʣʦʚ ʠ ʚʳʧʫʩʢʠ ʟʘʡʮʝʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩʧʘʜʘ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʨʘʞʝʥʥʦʩʪʠ ʛʝʣʴʤʠʥʪʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʜʣʷ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʚʳʧʫʩʢʘ ʥʝ ʤʦʛʣʦ ʦʢʘʟʘʪʴ ʜʦʣʞʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 

ʵʪʦʛʦ ʚʠʜʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʠ ʚ ɺʝʨʭʦʷʥʩʢʦʡ ʚʧʘʜʠʥʝ 

ʷʚʣʷʶʪʩʷ ʠʟʶʙʨʴ Cervus elaphus L., 1758 ʠ ʩʠʙʠʨʩʢʘʷ ʢʦʩʫʣʷ Capreolus 

pigargus L.1758, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʟʘʩʝʣʷʪʴ ʃʝʥʦ-ɸʣʜʘʥʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ. 
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ʋʩʪʘʥʦʚʠʚʰʠʡʩʷ ʩʫʭʦʡ ʪʝʧʣʳʡ ʢʣʠʤʘʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʧʨʦʜʚʠʞʝʥʠʶ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʥʝ ʪʦʣʴʢʦ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʥʦ ʠ ʧʪʠʮ. 

ʂʨʦʤʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʩʩʝʣʝʥʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ 

ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʧʪʠʮ ʠ ʥʘʩʝʢʦʤʳʭ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʥʘʯʘʣʦʩʴ ʩ ʧʦʷʚʣʝʥʠʷ ʩʢʦʪʦʚʦʜʯʝʩʢʠʭ ʧʣʝʤʝʥ 

ʷʢʫʪʦʚ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʘʫʥʫ ʧʨʦʤʳʩʣʦʚʳʭ ʞʠʚʦʪʥʳʭ 

ʥʘʯʘʣʩʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XVII  ʚ., ʢʦʛʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʗʢʫʪʠʠ 

ʧʨʦʥʠʢʣʠ ʨʫʩʩʢʠʝ çʧʨʦʤʳʰʣʝʥʥʳʝ ʣʶʜʠè, ʥʘʯʘʚʰʠʝ ʙʝʩʧʨʠʤʝʨʥʫʶ 

ʭʠʱʥʠʯʝʩʢʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʦʤʳʩʣʦʚʳʭ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʧʦʚʣʝʢʣʦ ʢ 

ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʙʦʣʷ, ʢʦʪʦʨʳʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ʗʢʫʪʠʠ ʠʩʯʝʟ ʫʞʝ ʚ XVII  ʚ., ʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʚ ʩʝʨʝʜʠʥʝ 

XVIII  ʚ. ʋʥʠʯʪʦʞʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʧʨʦʤʳʩʣʦʚʳʝ ʚʠʜʳ ï ʣʦʩʴ, ʜʠʢʠʡ 

ʩʝʚʝʨʥʳʡ ʦʣʝʥʴ, ʧʝʩʝʮ ʠ ʣʠʩʠʮʘ. 

ʇʦʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʥʘʯʘʣʩʷ ʩ XIX  ʚ., ʢʦʛʜʘ ʚʧʝʨʚʳʝ ʩʪʘʣʠ 

ʚʦʟʜʝʣʳʚʘʪʴ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʩʧʘʭʠʚʘʣʠʩʴ 

ʦʩʪʝʧʝʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʚ ʜʦʣʠʥʘʭ ʨʨ. ʃʝʥʘ ʠ ɸʤʛʘ. ɺ ʩʚʷʟʠ ʩ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ XX ʚ. ʙʳʣʠ ʨʘʩʧʘʭʘʥʳ ʦʙʰʠʨʥʳʝ ʦʩʪʝʧʝʥʝʥʥʳʝ ʫʯʘʩʪʢʠ, 

ʚʳʨʫʙʣʝʥʳ ʠ ʨʘʩʧʘʭʘʥʳ ʦʛʨʦʤʥʳʝ ʧʣʦʱʘʜʠ ʜʦʣʠʥʥʳʭ ʠ ʤʝʞʜʫʨʝʯʥʳʭ 

ʣʝʩʦʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʚʦʜʠʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʝ ʤʝʣʠʦʨʘʪʠʚʥʳʝ 

ʨʘʙʦʪʳ ʧʦ ʦʩʫʰʝʥʠʶ ʦʟʝʨ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ ʠ ʪ.ʜ. 

ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʥʘʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʛʜʘ ʙʝʩʧʣʘʥʦʚʦ ʚʳʨʫʙʘʣʠʩʴ ʣʝʩʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʙʝʟ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʙʝʟ ʫʯʝʪʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʚʩʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʜʦ 1980-ʭ ʛʛ. ï ɺʠʣʶʡʩʢʘʷ 

ɻʕʉ ʩ ʦʛʨʦʤʥʳʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ, ʛʜʝ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʙʳʣʠ 

ʟʘʪʦʧʣʝʥʳ, ʧʨʠʠʩʢʘ ɼʝʧʫʪʘʪʩʢʦʛʦ ɻʆʂʘ, ʂʫʣʘʨʟʦʣʦʪʦ ʠ ʜʨʫʛʠʝ. ʕʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʫʚʩʪʚʫʶʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠ ʤʦʛʫʪ ʙʳʪʴ ʣʠʢʚʠʜʠʨʦʚʘʥʳ ʣʠʰʴ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ 

ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʅʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʩʚʝʜʝʥʥʳʝ ʣʝʩʘ ʫʞʝ 

ʥʝ ʚʦʩʩʪʘʥʦʚʷʪʩʷ ʠ ʦʪʩʪʫʧʣʝʥʠʝ ʣʝʩʦʧʦʢʨʳʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʶʛ ʚʝʜʝʪ 

ʢ ʠʟʤʝʥʝʥʠʶ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ 

ʠʩʯʝʟʥʦʚʝʥʠʶ ʞʠʚʦʪʥʳʭ ʪʘʝʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʠ 

ʧʨʦʮʝʩʩʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʨʦʜʚʠʞʝʥʠʝ ʥʘ ʶʛ ʘʚʪʦʭʪʦʥʦʚ ʪʫʥʜʨʳ ï  

L. sibiricus, D. torquatus, M. middendorffi ʠ ʨʘʩʰʠʨʝʥʠʶ ʛʥʝʟʜʦʚʳʭ 

ʫʯʘʩʪʢʦʚ ʤʥʦʛʠʭ ʛʥʝʟʜʷʱʠʭʩʷ ʚ ʪʫʥʜʨʦʚʦʡ ʟʦʥʝ ʧʪʠʮ. 

ɺ ʢʦʥʮʝ XX ʠ ʚ ʥʘʯʘʣʝ XXI  ʚʚ. ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ 
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ʗʢʫʪʠʠ. ɺ ʵʪʠ ʛʦʜʳ ʧʨʦʚʝʜʝʥʳ ʛʨʘʥʜʠʦʟʥʳʝ ʧʦ ʦʭʚʘʪʫ ʪʝʨʨʠʪʦʨʠʠ 

ʗʢʫʪʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʚʦʜʘ ʠʟ ʨʘʡʦʥʘ ʧ. ʅ-ɹʝʩʪʷʭ ʚ ʨʘʡʦʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʤʝʞʜʫʨʝʯʴʝ ʃʝʥʳ ʠ ɸʤʛʘ, ʟʘʚʝʨʰʠʣʦʩʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʜʦ ʧ. ʅ-ɹʝʩʪʷʭ, ʚʚʝʜʝʥ ʚ ʩʪʨʦʡ 

ʥʝʬʪʝʧʨʦʚʦʜ ɺʉʊʆ, ʥʘʯʘʣʠʩʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ 

ʚ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ ʠ ʜʨʫʛʠʝ ʤʝʛʘʧʨʦʝʢʪʳ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʤʫ 

ʦʩʚʦʝʥʠʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʥʘ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʦʤ ʛʨʫʥʪʝ 

ʠ ʚ ʩʠʣʴʥʦ ʧʝʨʝʩʝʯʝʥʥʦʤ ʨʝʣʴʝʬʝ ʚ ʧʨʝʜʝʣʘʭ ʇʨʠʣʝʥʩʢʦʛʦ ʧʣʘʪʦ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʝʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʥʘʩʳʧʠ, ʢʦʪʦʨʘʷ ʤʝʩʪʘʤʠ ʜʦʩʪʠʛʘʝʪ 5ï6, ʠʥʦʛʜʘ ʠ ʚʳʰʝ, ʤʝʪʨʦʚ. 

ɾʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʧʨʦʣʦʞʝʥʘ ʚʜʦʣʴ ʩʫʱʝʩʪʚʫʶʱʝʡ ɸʷʤʦïʗʢʫʪʩʢʦʡ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʟʜʝʩʴ ʚʳʨʫʙʣʝʥʘ ʰʠʨʦʢʘʷ ʧʨʦʩʝʢʘ ʜʣʷ 

ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. ɺʝʩʴ ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʨʘʟʨʫʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʝʛʨʘʜʳ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ 

ʥʘ ʩʝʚʝʨ ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʪʠʮ ʠ ʢʣʝʱʝʡ Ixodidae ï ʧʝʨʝʥʦʩʯʠʢʦʚ 

ʢʣʝʱʝʚʦʛʦ ʵʥʮʝʬʘʣʠʪʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʣʦʪʥʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʨʘʩʩʝʣʝʥʠʶ ʠ ʤʠʛʨʘʮʠʷʤ ʧʨʦʤʳʩʣʦʚʳʭ 

ʟʚʝʨʝʡ. 

ʇʦʩʪʨʦʝʥʥʳʡ ʙʝʟ ʫʯʝʪʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʣʝʙʘʥʠʷ ʤʘʣʦʚʦʜʥʳʭ 

ʠ ʤʥʦʛʦʚʦʜʥʳʭ ʣʝʪ, ʚʦʜʦʚʦʜ ʩ ʨ. ʃʝʥʘ ʚ ʨʘʡʦʥʳ ʃʝʥʦ-ɸʤʛʠʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ ʦʢʘʟʘʣʩʷ ʙʝʩʧʦʣʝʟʥʳʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʢʘʟʘʣʩʷ 

ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ 

ʞʠʚʦʪʥʳʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʝʨʠʦʬʘʫʥʳ ʗʢʫʪʠʠ ʚ ʦʩʥʦʚʥʦʤ 

ʟʘʚʝʨʰʠʣʦʩʴ ʚ ʥʘʯʘʣʝ ʧʣʝʡʩʪʦʮʝʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʮʝʩʩʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʥʦʚʳʭ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɹʦʣʴʰʦʝ ʤʝʩʪʦ ʚ ʥʝʤ ʠʤʝʶʪ 

ʧʨʦʮʝʩʩʳ ʧʫʣʴʩʘʮʠʠ ʤʘʣʦʚʦʜʥʳʭ ʠ ʤʥʦʛʦʚʦʜʥʳʭ ʧʝʨʠʦʜʦʚ ʚ XIXïXX 

ʚʚ., ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʝʧʣʦʛʦ ʩʫʭʦʛʦ ʧʝʨʠʦʜʘ ʩ ʩʝʨʝʜʠʥʳ XIX  ʚ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʭʠʱʥʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʚ 

ʛʦʜʳ ʠʭ ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ, ʪʘʢʦʝ ʢʘʢ ʩʦʢʨʘʱʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʣʢʘ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ 

ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ. ʆʜʥʠʤ ʠʟ ʵʪʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʫʰʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ, ʧʨʷʤʦʝ ʠ 

ʢʦʩʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚʚʦʜ ʠ ʠʥʪʨʦʜʫʢʮʠʷ ʥʦʚʳʭ ʚʠʜʦʚ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʨʠʦʬʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʨʘʟʣʠʯʥʳʭ ʬʘʫʥʫʣ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʛʦʣʘʨʢʪʠʯʝʩʢʠʝ 

ʙʦʨʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʪʝʤʥʦʭʚʦʡʥʦʡ 

ʪʘʡʛʠ ʩ ʥʝʘʨʢʪʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ ʬʘʫʥʫʣ ʠʤʝʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʤʝʩʪʦ. 

ɺ ʪʝʯʝʥʠʝ XX ʚ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʰʠʨʠʣʠ ʩʚʦʡ ʘʨʝʘʣ C. elavus,  

C. pygargus, M. moschiferus, M. musculus, R. norvegicus, 
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ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʳ O. zibethica, M. vison, M. eversmanni, O. moschatus. 

ɺ ʩʚʷʟʠ ʩ ʥʝʙʦʣʴʰʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʘʞʝ ʥʝʙʦʣʴʰʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ O. hyperborea ʠ ʚʦ ʤʥʦʛʠʭ 

ʨʘʡʦʥʘʭ ʩʚʦʝʛʦ ʘʨʝʘʣʘ ʥʘʯʘʣʘ ʠʩʯʝʟʘʪʴ.  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʠʧʳ ʜʚʠʞʝʥʠʷ ʘʨʝʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ 

ʨʘʟʥʳʝ, ʨʘʟʥʳʝ ʠ ʧʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ. ʀʟʫʯʝʥʠʝ 

ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʦʢʘʟʳʚʘʝʪ ʠʭ 

ʩʣʦʞʥʦʩʪʴ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʫʣʴʩʘʮʠʠ ʘʨʝʘʣʦʚ. 

ʇʝʨʠʦʜʠʯʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ, ʠ ʪʦʣʴʢʦ 

ʥʘʩʪʫʧʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʜʘʧʪʘʮʠʠ ʚʠʜʘ ʚ ʥʦʚʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ. 
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Materials on the formation of the modern composition and distribution of the 

mammalian fauna of Yakutia are given. The Lena and Yenisei 
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zoogeographic boundaries, as well as the mountain system of South Yakutia, 

were of great importance in the formation of the theriofauna. 

Paleogeographic reconstructions make it possible to state that the 

development of the cold-loving flora and fauna of the northern regions of 

Asia began as early as the Pliocene, and a peculiar theriofauna had already 

been formed at the beginning of the Pleistocene. The autochthons of the 

Subarctic and some representatives of the boreal fauna of the temperate zone 

occupied a significant place in it. The modern faunas of the provinces of the 

East Siberian taiga and the Beringian north taiga are characterized by not 

only the presence or absence of specific combinations of widespread species, 

but also by a large number of species and subspecies that have a limit  to their 

distribution here. The theriocomplexes currently existing within Yakutia 

consist of different faunal elements of different origin. It is noted that the 

modern terrestrial theriofauna of the entire Northeast of Eurasia is 

significantly depleted compared to that of the late Pleistocene. It has 47 

native species within Western Yakutia, The same number of species (47) 

was noted in Northeastern Yakutia, 45 species in the Far Northeast, and 45 

species in Southern Yakutia. We also give lists of species that are expanding 

their range under modern conditions and species that have significantly 

reduced their range over the past 100 years. Recent distribution of particular 

species was influenced by dry, warm climate that has established since the 

middle of the 19th century, as well as by anthropogenic impact on the 

environment and fisheries. 

Keywords: area, pleistocene, boreal fauna, autochthon, paleogeographic 

reconstruction, zoogeographic boundary, introduction. 
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ʉʆʍʈɸʅɽʅʀɽ ʈɽɼʂʀʍ ʖɾʅʆɸʌʈʀʂɸʅʉʂʀʍ 

ʉʋʂʂʋʃɽʅʊʆɺ ɺ ʂʆʃʃɽʂʎʀʗʍ ɹʆʊɸʅʀʏɽʉʂʀʍ ʉɸɼʆɺ
*
  

 

ʃ.ɺ. ʆʟʝʨʦʚʘ
1
, ɽ.ʉ. ʏʠʯʢʘʥʦʚʘ

2 

1
ɻʣʘʚʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ, ʄʦʩʢʚʘ 

2
ʅʠʢʠʪʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ï ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅ, ʗʣʪʘ 

 
ʇʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʠʟ 36 ʨʝʜʢʠʭ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʩʫʢʢʫʣʝʥʪʦʚ ʩ 

ʣʦʢʘʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ ʠʭ ʧʨʠʨʦʜʥʦʤ ʘʨʝʘʣʝ ʚ ʖɸʈ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʢʦʣʣʝʢʮʠʠ ʅʠʢʠʪʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ (ʅɹʉ) 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʘʢʠʭ 18 ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʚʠʜʦʚ ʩʫʢʢʫʣʝʥʪʦʚ ʠʟ 9 

ʨʦʜʦʚ, ʘ ʚ ʢʦʣʣʝʢʮʠʠ ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ 

ʈɸʅ ʧʨʝʜʩʪʘʚʣʝʥʦ 17 ʚʠʜʦʚ ʠʟ 8 ʨʦʜʦʚ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʢʦʣʣʝʢʮʠʠ 

ʅɹʉ 11 ʚʠʜʦʚ ʠʤʝʶʪ ʩʪʘʪʫʩ ʢʘʪʝʛʦʨʠʠ ï DD, ʢʦʪʦʨʳʡ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʠʭ ʨʝʜʢʦʩʪʠ. ɺ ʢʦʣʣʝʢʮʠʠ ɻɹʉ 

ʧʨʝʦʙʣʘʜʘʝʪ 11 ʚʠʜʦʚ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʩʫʢʢʫʣʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʩʪʘʪʫʩ Vulnerable (Vu) ï çʫʷʟʚʠʤʳʝè. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ (8) 

ʢʦʣʣʝʢʮʠʠ ʅɹʉ ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ʖɸʈ ʚ ɿʘʧʘʜʥʦ-ʂʘʧʩʢʦʡ ʠ ɺʦʩʪʦʯʥʦ-

ʂʘʧʩʢʦʡ ʧʨʦʚʠʥʮʠʷʭ; ʚ ʢʦʣʣʝʢʮʠʠ ɻɹʉ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ 

(11) ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ʉʝʚʝʨʦ-ʂʘʧʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʦʣʣʝʢʮʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʞʠʚʳʭ ʩʠʩʪʝʤ ʠ ʧʦʟʥʘʥʠʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʝ ʩʫʢʢʫʣʝʥʪʳ, ʨʝʜʢʠʝ ʚʠʜʳ, 

ʩʦʭʨʘʥʝʥʠʝ, ʢʦʣʣʝʢʮʠʠ, ʅʠʢʠʪʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ, ɻʣʘʚʥʳʡ 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʭʨʘʥʝʥʠʝ ʨʝʜʢʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʚ ʢʫʣʴʪʫʨʝ ʧʨʠʦʙʨʝʪʘʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ (ɹʘʛʨʠʢʦʚʘ, 

ʏʠʯʢʘʥʦʚʘ, 2017). ɺ ʩʚʷʟʠ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʠ 

ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʨʝʜʢʠʭ ʚʠʜʦʚ ʚ ʧʨʠʨʦʜʝ, ʨʦʣʴ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʟʘʤʝʥʠʤʦʡ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ, ʯʪʦʙʳ ʨʝʜʢʠʝ ʨʘʩʪʝʥʠʷ 

                                                 

 
*
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ɻɹʉ ʈɸʅ çɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʧʨʠʨʦʜʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʬʣʦʨʳ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ 

ʠ ʩʦʭʨʘʥʝʥʠʷè (  ̄ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ 122042700002-6) ʥʘ ʙʘʟʝ ʋʅʋ çʌʦʥʜʦʚʘʷ 

ʦʨʘʥʞʝʨʝʷè; ʘ ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ʌɻɹʋʅ çʅɹʉ-ʅʅʎè ʧʦ ʪʝʤʝ: 

çʀʥʪʨʦʜʫʢʮʠʷ, ʩʝʣʝʢʮʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ ʩʦʟʜʘʥʠʷ 

ʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʂʨʳʤʘ ʠ ʖʛʘ ʈʦʩʩʠʠè 

É ʆʟʝʨʦʚʘ ʃ.ɺ., ʏʠʯʢʘʥʦʚʘ ɽ.ʉ., 

    2022 
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ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʨʘʟʥʳʭ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʪʠʪʴ ʨʠʩʢ ʫʪʨʘʪʳ ʚʠʜʦʚ ʚ ʩʠʣʫ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʠ 

ʷʚʣʷʶʪʩʷ ʦʯʘʛʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʧʨʠʨʦʜʝ ï biodiversity hotspots.  

ʖʞʥʘʷ ɸʬʨʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʮʝʥʪʨ Hotspot ï 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʢʩʝʨʦʬʠʣʴʥʳʭ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʡ ʠʟʚʝʩʪʥʦ 9 703 ʵʥʜʝʤʠʯʥʳʭ ʪʘʢʩʦʥʦʚ (ʊʠʤʦʥʠʥ, 

ʆʟʝʨʦʚʘ, 2002), ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʶʪ ʫʟʢʦʣʦʢʘʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʘ ʥʝʨʝʜʢʦ ʠ ʥʠʟʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ (ʩʤ. ʨʠʩ. 3). 

ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʶʞʥʦʘʬʨʠʢʘʥʩʢʦʡ ʬʣʦʨʳ ʪʨʝʙʫʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ in situ, ʥʦ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʝʤʦʚ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʝʝ ʚʠʜʦʚʦʛʦ ʬʦʥʜʘ ʚ ʢʫʣʴʪʫʨʝ ʩ 

ʧʝʨʩʧʝʢʪʠʚʦʡ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʚ ʧʨʠʨʦʜʫ. ʆʩʦʙʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʫʢʢʫʣʝʥʪʦʚ ï Succulent Karoo (ʩʫʢʢʫʣʝʥʪʥʦʝ ʂʘʨʫ), ʚ 

ʢʦʪʦʨʦʤ ʚʩʪʨʝʯʘʝʪʩʷ ʦʢʦʣʦ 1 700 ʚʠʜʦʚ ʩʫʢʢʫʣʝʥʪʦʚ (ʪʨʝʪʴ ʚʩʝʭ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ɿʝʤʣʝ ʚʠʜʦʚ) ʠ ʵʪʦ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʫʥʠʢʘʣʴʥʳʤ ʩʨʝʜʠ ʧʫʩʪʳʥʴ ʤʠʨʘ. Succulent Karoo ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʚ ʤʠʨʝ ʟʘʩʫʰʣʠʚʳʤ biodiversity hotspot ʠ ʧʦʵʪʦʤʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʝʛʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ. Succulent Karoo 

ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 116 000 ʢʤ
2 
ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʯʝʨʝʟ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʨʘʡʦʥʳ ʖʞʥʦʡ ɸʬʨʠʢʠ ʚ ʖʞʥʫʶ ʅʘʤʠʙʠʶ. 

ʌʣʦʨʠʩʪʠʯʝʩʢʠ ʙʠʦʪʦʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ 

ʧʨʦʜʦʣʞʝʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ɸ. ʕʥʛʣʝʨʦʤ ʂʘʧʩʢʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʮʘʨʩʪʚʘ, ʚʤʝʩʪʝ ʩ ʢʦʪʦʨʳʤ ʝʛʦ ʪʝʧʝʨʴ ʚʩʝ ʯʘʱʝ ʦʙʲʝʜʠʥʷʶʪ ʚ Greater 

Cape Floristic Region. ʌʣʦʨʘ Succulent Karoo, ʢʘʢ ʠ ʝʛʦ ʙʠʦʤ ʚ ʮʝʣʦʤ, 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʣʠʤʘʪʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʤ ʩʫʭʠʤ ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ, ʯʝʤ ʚ ʧʨʠʣʝʛʘʶʱʝʤ ʂʘʧʩʢʦʤ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʮʘʨʩʪʚʝ (ʊʠʤʦʥʠʥ ʠ ʜʨ., 2012). ʋʥʠʢʘʣʴʥʦʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʙʠʦʤʘ Succulent Karoo ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʦʞʥʳʤ 

ʩʦʯʝʪʘʥʠʝʤ ʨʘʟʥʳʭ ʪʠʧʦʚ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʚ ʨʝʛʠʦʥʝ ʩʢʘʣʠʩʪʳʭ ʛʦʨ 

ʠ ʧʨʠʙʨʝʞʥʳʭ ʜʶʥ. ʌʣʦʨʠʩʪʠʯʝʩʢʦʝ ʙʦʛʘʪʩʪʚʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʳʩʦʢʦʡ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʦʦʙʱʝʩʪʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʘʜʠʝʥʪʦʚ (Schmiedel, 

2002) ʩʚʷʟʳʚʘʝʪ ʪʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʯʚʦ-ʪʠʧʘʤʠ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʦʱʘʜʷʭ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʆʙʴʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 36 

ʚʠʜʦʚ ʨʝʜʢʠʭ ʩʫʢʢʫʣʝʥʪʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʠʭ ʯʠʩʣʝ ï 18 ʚʠʜʦʚ ʠʟ 9 ʨʦʜʦʚ 

(Aloe L., Aloinopsis Schwantes, Bergeranthus (Haw.) Schwantes, 

Cheiridopsis L., Gasteria Duval., Gibbaeum Haw., Haworthia Duval., 

Lampranthus N.E. Br., Pleiospilos N.E. Br.), ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʢʦʣʣʝʢʮʠʠ 

ʅʠʢʠʪʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ (ʅɹʉ), ʠ 17 ʚʠʜʦʚ ʠʟ 8 ʨʦʜʦʚ (Aloe L., 

Adromischus A. Berger., Conophytum N.E. Br., Crassothonna B. Nord., 
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Curio L., Othonna L., Mesembryanthemum L., Tylecodon Toelken), 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʢʦʣʣʝʢʮʠʠ ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʠʤ. ʅ.ɺ. 

ʎʠʮʠʥʘ ʈɸʅ (ɻɹʉ). ʇʨʠ ʫʪʦʯʥʝʥʠʠ ʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘʟʫ 

ʜʘʥʥʭr ï Royal Botanic Gardens Kew (Plants of the World Online, 2017); 

ʘ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ʚʠʜʦʚ ʤ  rʧʦʣʴʟʦʚʘʣʠʩʴ ʙʘʟʦʡ 

ʜʘʥʥʳʭ ï The Red List of South African Plants (2020) ʠ ʩʦʛʣʘʩʥʦ ʵʪʦʡ 

ʙʘʟʝ ʚʳʜʝʣʠʣʠ ʥʘʠʙʦʣʝʝ ʨʝʜʢʠʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʷʤ 

Critically Endangered (CR) ï ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ; Endangered (EN) ï ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ; Vulnerable (Vu) ï ʫʷʟʚʠʤʳʡ; Rare ï ʨʝʜʢʠʡ; ʦʩʦʙʳʡ 

ʩʪʘʪʫʩ ʠʤʝʶʪ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʥʘʩʪʦʣʴʢʦ ʨʝʜʢʠ, ʯʪʦ ʠʭ ʦʪʥʦʩʷʪ ʢ 

ʢʘʪʝʛʦʨʠʠ Data Deficient (DD) ï ʥʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʝʨʝʯʝʥʴ ʨʝʜʢʠʭ ʚʠʜʦʚ ʠʟ ʢʦʣʣʝʢʮʠʡ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʪʘʙʣʠʮʝ 1.  

ɹʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʩʭʝʤʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʫʣʴʪʫʨ 

ʧʦʙʝʛʦʚ in vitro. ʄʘʪʝʨʠʘʣ (ʧʦʙʝʛʠ ʨʘʩʪʝʥʠʡ) ʩʦʙʠʨʘʣʠ ʚ ʦʨʘʥʞʝʨʝʝ, 

ʫʜʘʣʷʣʠ ʩʢʘʣʴʧʝʣʝʤ ʣʠʩʪʴʷ ʠ ʘʧʠʢʘʣʴʥʫʶ ʤʝʨʠʩʪʝʤʫ ʧʦʙʝʛʘ, ʧʦʩʣʝ 

ʯʝʛʦ ʧʦʜʚʝʨʛʘʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʨʘʩʪʚʦʨʦʤ 

ʃʠʟʦʬʦʨʤʠʥʘ-3000. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʣʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʟʝʣ ʠ ʥʠʞʝʣʝʞʘʱʝʝ 

ʤʝʞʜʦʫʟʣʠʝ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʵʢʩʧʣʘʥʪʳ ʧʝʨʝʥʦʩʠʣʠ ʥʘ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ MS30, ʩʦʜʝʨʞʘʱʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʙʦʨ 

ʬʠʪʦʛʦʨʤʦʥʦʚ ʜʣʷ ʠʥʜʫʢʮʠʠ (ʩʤ. ʨʠʩ. 1). ʆʧʪʠʤʘʣʴʥʳʡ ʛʦʨʤʦʥʘʣʴʥʳʡ 

ʩʦʩʪʘʚ ʩʨʝʜʳ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚ ʭʦʜʝ ʨʘʙʦʪʳ: 

ʜʦʙʘʚʣʝʥʠʝ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 1,5 ʤʛ/ʣ 2ip (N6-(2-ʠʟʦʧʝʥʪʝʥʠʣ) 

ʘʜʝʥʠʥ) ʜʘʚʘʣʦ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʥʜʫʢʮʠʠ ʙʦʢʦʚʳʭ ʧʦʯʝʢ ʫ ʚʩʝʭ 

3-ʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ Curio citriformis (G.D. Rowley) P.V. Heath, C. 

rowleyanus (H. Jacobsen) P.V. Heath, C. talinoides (DC.) P.V. Heath. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦ ʨʘʟʤʥʦʞʝʥʠʶ ʵʢʩʧʣʘʥʪʦʚ ʙʳʣʘ ʦʪʨʘʙʦʪʘʥʘ ʥʘ 

ʧʨʠʤʝʨʝ ʚʠʜʘ Curio articulata (L. f.) Paul V. Heath (syn. Baculellum 

articulatum (L. f.) L.V. Ozerova & A.C. Timonin). ʆʧʪʠʤʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʵʣʦʥʛʘʮʠʠ ʧʦʙʝʛʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʚʠʜʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʘʟʘʣʦʩʴ ʜʦʙʘʚʣʝʥʠʝ ʚ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ MS30 1,5 ʤʛ/ʣ 2ip ʠ 1,5 ʤʛ/ʣ IAA  ɓ-

ʠʥʜʦʣʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʨʠʩ. 1) (ʌʝʜʦʪʦʚ, ʆʟʝʨʦʚʘ, 2021).  

 
ʈʠʩ. 1. ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʵʢʩʧʣʘʥʪʦʚ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʘ ʧʨʠʤʝʨʝ  

ʚʠʜa ʨʦʜʘ Curio L. (ʚʠʜ ï C. articulata (L. f.) Paul V. Heath) 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʛʨʫʧʧʳ ʨʝʜʢʠʭ 

ʩʫʢʢʫʣʝʥʪʦʚ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʝʥʦ ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʠ ʠʟʚʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʧʨʠʨʦʜʝ, ʠʟ-ʟʘ ʙʦʣʴʰʦʡ 

ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ 

ʨʦʩʪʘ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʠ ʨʝʜʢʦʛʦ ʚʝʪʚʣʝʥʠʷ ʠʭ ʧʦʙʝʛʦʚ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʥʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʢʫʣʴʪʫʨ in vitro, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʪʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʤʝʪʦʜʫ ʯʝʨʝʥʢʦʚʘʥʠʷ (ʌʝʜʦʪʦʚ, 

ʆʟʝʨʦʚʘ, 2021). ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʶʪ 

ʣʠʩʪʦʚʳʝ ʩʫʢʢʫʣʝʥʪʳ, ʥʘʤʠ ʜʣʷ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʙʨʘʥʳ  

3 ʧʨʝʜʩʪʘʚʠʪʝʣ ̫ ʨʦʜʘ Curio L. (C. citriformis, C. rowleyanus, C. 

talinoides) (ʩʤ. ʪʘʙʣ. 1), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʠʩʪʴʝʚ ʚ ʜʘʥʥʦʤ ʨʦʜʝ (Van Jaarsveld, 2015). ɹʳʣʦ 

ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʦʥʠʞʝʥʠ ̫ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʵʢʩʧʣʘʥʪʦʚ (ʜʦ 18,0
Ü
ʉ (ʜʝʥʴ) / 14,0

Ü
ʉ (ʥʦʯʴ) ʥʘ 

ʠʥʜʫʢʮʠʶ ʙʦʢʦʚʳʭ ʧʦʯʝʢ ʠ ʵʣʦʥʛʘʮʠʶ ʧʦʙʝʛʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʘʤʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʠ 

ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʵʢʩʧʣʘʥʪʦʚ ʚ ʩʪʝʙʣʷʭ ʚʦʟʥʠʢʘʝʪ ʘʥʘʪʦʤʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʘʷ ʢ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʨʘʩʪʝʥʠʡ in vivo. 
ʊʘʙʣʠʮʘ 1  

ʈʝʜʢʠʝ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʝ ʩʫʢʢʫʣʝʥʪʳ ʚ ʢʦʣʣʝʢʮʠʷʭ ʅʠʢʠʪʩʢʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ  ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʅʘʫʯʥʦʛʦ ʎʝʥʪʨʘ ʈɸʅ (ʅɹʉ)  

ʠ ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ (ɻɹʉ) 
 

ʈʝʜʢʠʝ ʩʫʢʢʫʣʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʢʦʣʣʝʢʮʠʷʭ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ 

ʅɹʉ ɻɹʉ 
Aloe peglerae Schºnland (CR) Aloe pearsonii Schºnland (VU) 

Aloinopsis malherbei L. Bolus (DD) Adromischus montium-klinghardtii (Dinter)  

A. Berger (VU) 

Bergeranthus multiceps Schwantes (DD) Conophytum subfenestratum Schwantes (EN) 

Cheiridopsis herrei L. Bolus (EN) Crassothonna opima (Merxm.) B. Nord. (VU) 

Gasteria nitida var. armstrongii (Schonland)  

van Jaarsv. (CR) 

Curio citriformis (G.D. Rowley) P.V. Heath 

(DD) 

Gasteria obliqua (Aiton) Duval (VU) C. rowleyanus (H. Jacobsen) P.V. Heath (DD) 

Gibbaeum velutinum Schwantes (VU) C. muirii (L. Bolus) van Jaarsv. (Rare) 

Gibbaeum esterhuyseniae L. Bolus (CR) C. talinoides (DC.) P.V. Heath (DD) 

Haworthia herbacea (Mill.)  Stearn (DD) Othonna arbuscula (Thunb.) Sch. Bip. (VU) 

H. maculata (Poelln.) M.B. Bayer (DD) O. armiana van Jaarsv. (VU) 

H. marumiana Uitewaal (DD) O. cacalioides L. f. (VU) 

H. mirabilis (Haw.) Haw. (DD) O. coronopifolia L. (VU) 

H. retusa (L.) Duval (DD). O. herrei Pillans (VU) 

H. mucronata Haw. (DD). O. lepidocaulis Schltr. (VU) 

Lampranthus formosus (Haw.) N.E. Br. (DD) O. pavelkae Lavranos (Rare) 

L. multiradiatus (Jacg.) N.E. Br. (DD) Mesembryanthemum tenuiflorum Jacq. (VU) 

Pleiospilos bolusii (Hook.) N.E. Br. (VU) Tylecodon schaeferianus  

(Dinter) Toelken (VU) Pleiospilos nelii Schwantes (DD) 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ  

ʥʝʢʦʪʦʨʳʭ ʨʝʜʢʠʭ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʚʠʜʦʚ 

ɺʦ ʬʣʦʨʝ Succulent Karoo ʟʘʤʝʪʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʪʨʠʙʳ 

Othonninae ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʞʠʟʥʝʥʥʳʤʠ ʬʦʨʤʘʤʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʥʠʭ ï ʢʣʫʙʥʝʚʳʝ, ʠʣʠ ʢʘʫʜʝʢʩʥʳʝ ʪʨʘʚʳ ʩ ʛʝʤʠʩʫʢʢʫʣʝʥʪʥʳʤʠ ʠʣʠ 

ʥʝʩʫʢʢʫʣʝʥʪʥʳʤʠ ʦʜʥʦʣʝʪʥʠʤʠ ʧʦʙʝʛʘʤʠ (ʨʠʩ. 2, 3).  

 

 
 

ʈʠʩ. 2 ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

Othonna armiana van Jaarsv. 

ʈʠʩ. 3 ʃʦʢʘʣʠʪʝʪ Othonna armiana 

van Jaarsv. ʚ ʖʞʥʦʡ ɸʬʨʠʢʝ 

 

ʃʠʰʴ ʥʝʤʥʦʛʠʝ ʚʠʜʳ ï ʩʪʝʙʣʝʚʳʝ ʩʫʢʢʫʣʝʥʪʳ, ʘ ʝʱʝ ʤʝʥʴʰʝʝ 

ʯʠʩʣʦ ʚʠʜʦʚ ï ʣʠʩʪʦʚʳʝ ʩʫʢʢʫʣʝʥʪʳ. ʉʫʢʢʫʣʝʥʪʥʳʝ Othonna ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ Succulent Karoo.  

ʇʦʯʪʠ ʚʩʝ ʚʠʜʳ, ʠʤʝʶʱʠʝʩʷ ʚ ʢʦʣʣʝʢʮʠʠ ʌʦʥʜʦʚʦʡ ʦʨʘʥʞʝʨʝʠ 

ɻɹʉ ʠʟ ʨʦʜʦʚ Crassothonna Nordenstam ʠ Othonna L. ʚʢʣʶʯʝʥʳ ʚ The 

Red List of South African Plants (ʪʘʙʣ. 1). ʄʥʦʛʠʝ ʠʟ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʚʠʜʦʚ ʦʪʦʥʥ ʦʪʥʦʩʷʪʩʷ ʢ ʫʷʟʚʠʤʳʤ ʚʠʜʘʤ O. herrei ï ʵʥʜʝʤʠʢ ʛʦʨʥʦʡ 

ʧʫʩʪʳʥʠ ʈʠʯʪʝʨʩʚʝʣʴʜ, ʥʘ ʛʨʘʥʠʮʝ ʖɸʈ ʠ ʅʘʤʠʙʠʠ, O. armiana ï 

ʵʥʜʝʤʠʢ ʛʦʨ Eksteenfontein ʚ ʉʝʚʝʨʥʦʤ ʂʝʡʧʝ. Othonna pavelkae 

Lavranos ï ʢʘʫʜʝʢʩʥʳʡ ʩʫʢʢʫʣʝʥʪ ʜʦ 20,0 ʩʤ ʚʳʩ., ʩ ʮʝʣʴʥʳʤʠ, 

ʦʧʘʜʘʶʱʠʤʠ ʥʘ ʩʫʭʦʡ ʧʝʨʠʦʜ, ʣʠʩʪʴʷʤʠ, ʨʝʜʢʠʡ, ʫʟʢʦʣʦʢʘʣʴʥʳʡ 

ʵʥʜʝʤʠʢ (ʘʨʝʘʣ <500 ʢʤ
2
) ʚ ʩʫʢʢʫʣʝʥʪʥʦʤ ʂʘʨʨʫ, ʛʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

ʦʙʥʘʞʝʥʠʷʭ ʢʚʘʨʮʘ (Schmiedel, 2002). ɺʠʜ Curio muirii L. Bolus ʠʟ ʨʦʜʘ 

Curio L. (Van Jaarsveld, 2015), ʠʟʚʝʩʪʝʥ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʦʣʴʢʦ ʚ 

ʜʚʫʭ ʣʦʢʘʣʴʥʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ ʥʘ ʦʙʨʘʱʝʥʥʳʭ ʥʘ ʶʛ ʩʣʘʥʮʝʚʳʭ 

ʩʢʘʣʘʭ Gouritz River ʠ ʝʝ ʧʨʠʪʦʢʦʚ; ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʦʮʝʥʝʥʦ ʢʘʢ Rare. 

ɺʠʜʳ C. citriformis (G.D. Rowley) P.V. Heath, C. rowleyanus (H. 

Jacobsen) P.V. Heath, C. talinoides (DC.) P.V. Heath ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝ 

ʪʘʢ ʫʟʢʦ, ʥʦ ʥʘʩʪʦʣʴʢʦ ʨʝʜʢʠ, ʯʪʦ ʠʭ ʦʪʥʦʩʷʪ ʢ ʢʘʪʝʛʦʨʠʠ ʚʠʜʦʚ (DD-

Data, Deficient), ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʨʠʩ. 4). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ (ʧʦ 8 ʚʠʜʦʚ) 

ʢʦʣʣʝʢʮʠʠ ʅɹʉ ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ɿʘʧʘʜʥʦ-ʂʘʧʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (Western 

Cape) ʚ ʖɸʈ ʠ ʚ ɺʦʩʪʦʯʥʦ-ʂʘʧʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (Eastern Cape); ʯʪʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʣʣʝʢʮʠʠ ɻɹʉ, ʪʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʯʠʩʣʦ 
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ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʚʠʜʦʚ (11) ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ʉʝʚʝʨʦ-ʂʘʧʩʢʦʡ 

ʧʨʦʚʠʥʮʠʠ ʚ ʖɸʈ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ ɻɹʉ 

ʚ ʧʨʠʨʦʜʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʙʣʘʩʪʷʭ ʖɸʈ ï ʵʪʦ Nordh West 

(ʉʝʚʝʨʥʳʡ ʄʳʩ, ʉʝʚʝʨʦ-ʂʘʧʩʢʘʷ ʧʨʦʚʠʥʮʠʷ), Western Cape (ɿʘʧʘʜʥʦ-

ʂʘʧʩʢʘʷ ʧʨʦʚʠʥʮʠʷ) ʠ ʝʜʠʥʠʯʥʦ ʚ Eastern Cape (ɺʦʩʪʦʯʥʦ-ʂʘʧʩʢʘʷ 

ʧʨʦʚʠʥʮʠʷ) (ʩʤ. ʪʘʙʣ. 2, ʨʠʩ. 4). 

 

 

 
ʅɹʉ ï ʣʦʢʘʣʠʪʝʪʳ 

ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ 

ʩʫʢʢʫʣʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʢʦʣʣʝʢʮʠʠ 

ʅʠʢʠʪʩʢʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʩʘʜʘ; 

 
ɻɹʉ ï ʣʦʢʘʣʠʪʝʪʳ 

ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ 

ʩʫʢʢʫʣʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʢʦʣʣʝʢʮʠʠ 

ɻʣʘʚʥʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʩʘʜʘ  

ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ 

ʈɸʅ 

 

ʈʠʩ. 4. ʇʨʠʨʦʜʥʳʡ ʘʨʝʘʣ ʠʩʩʣʝʜʫʝʤʳʭ ʩʫʢʢʫʣʝʥʪʦʚ  

ʚ ʖʞʥʦ-ɸʬʨʠʢʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʖɸʈ) 

 

ʃʦʢʘʣʴʥʳʡ ʵʥʜʝʤʠʟʤ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʤ ʩʨʝʜʠ 

ʩʫʢʢʫʣʝʥʪʦʚ ʠʟ ʩʝʤʝʡʩʪʚʘ Aizʦaceae Juss., ʥʘ ʧʨʠʤʝʨʝ Glottiphyllum 

regium N.E. Br. (ʨʠʩ. 5, 6).  

ʇʨʠʤʝʨʦʤ ʣʦʢʘʣʴʥʦʛʦ ʵʥʜʝʤʠʟʤʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ï Conophytum 

subfenestratum Schwantes, ʧʨʠʫʨʦʯʝʥʳʡ ʢ Knersvlakte, ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʥʘ ʙʝʣʦʤ ʢʚʘʨʮʝʚʦʤ ʛʨʘʚʠʠ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʠ ʥʝ ʪʘʢ 

ʩʠʣʴʥʦ ʧʨʦʛʨʝʚʘʝʪʩʷ, ʢʘʢ ʙʦʣʝʝ ʪʝʤʥʳʝ ʢʘʤʥʠ ʠ ʧʦʯʚʘ. 
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ʊʘʙʣʠʮʘ 2 

ʇʨʠʨʦʜʥʳʡ ʘʨʝʘʣ ʠʩʩʣʝʜʫʝʤʳʭ ʩʫʢʢʫʣʝʥʪʦʚ  

ʚ ʖʞʥʦ-ɸʬʨʠʢʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʖɸʈ) 

 
ʃʦʢʘʣʠʪʝʪʳ 

ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ 

ʩʫʢʢʫʣʝʥʪʦʚ ʚ ʖɸʈ 

ʉʫʢʢʫʣʝʥʪʳ ʢʦʣʣʝʢʮʠʠ 

ʅʠʢʠʪʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʩʘʜʘ 

ʉʫʢʢʫʣʝʥʪʳ ʢʦʣʣʝʢʮʠʠ 

ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʩʘʜʘ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ 

 

Nordh West  

(ʉʝʚʝʨʥʳʡ ʄʳʩ, 

ʉʝʚʝʨʦ-ʂʘʧʩʢʘʷ 

ʧʨʦʚʠʥʮʠʷ) 

 

Aloe peglerae,  

Aloinopsis malherbei, 

Bergeranthus multiceps, 

Cheiridopsis herrei  
(4 ʚʠʜʘ) 

Aloe pearsonii, Adromischus 

montium-klinghardtii, 

Crassothonna opima,  

Othonna arbuscula,  

O. armiana, O. cacalioides,  

O. coronopifolia, O. herrei,  

O. lepidocaulis, O. pavelkae, 

Mesembryanthemum 

tenuiflorum (11 ʚʠʜʦʚ) 

 

Western Cape 
(ɿʘʧʘʜʥʦ-ʂʘʧʩʢʘʷ 

ʧʨʦʚʠʥʮʠʷ) 

 

Gibbaeum esterhuyseniae, 

Haworthia herbacea,  

H. maculatʘ, H. mirabilis,  

H. mirabilis, H. retusa,  

H. mucronata,  

Pleiospilos bolusii  

(8 ʚʠʜʦʚ) 

Conophytum subfenestratum, 

Curio citriformis,  

C. talinoides, O. cacalioides, 

Othonna coronopifolia,  

O. lepidocaulis, 

Mesembryanthemum 

tenuiflorum, Curio muirii   

(8 ʚʠʜʦʚ) 

 

Eastern Cape 
(ɺʦʩʪʦʯʥʦ-ʂʘʧʩʢʘʷ 

ʧʨʦʚʠʥʮʠʷ) 

Gasteria nitida var. 

armstrongii, Gasteria obliqua, 

Haworthia marumiana, 

Lampranthus formosus, L. 

multiradiatus, Pleiospilos 

bolusii, Pleiospilos nelii, 

Cheiridopsis herrei 

(8 ʚʠʜʦʚ) 

 

 

Curio rowleyanus, C. 

talinoides, Tylecodon 

schaeferianus  

(3 ʚʠʜʘ) 

ʇʨʠʤʝʯʘʥʠʝ: ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʦʙʦʟʥʘʯʝʥʳ ʚʠʜʳ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʦʚʠʥʮʠʷʭ ʖɸʈ. 

 

  
ʈʠʩ. 5. ɺʥʝʰʥʠʡ ʚʠʜ  

Glottiphyllum regium N.E. Br. 

ʈʠʩ. 6. ʃʦʢʘʣʠʪʝʪ G. regium 

ʚ ʖʞʥʦʡ ɸʬʨʠʢʝ 
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ʅʘ ʚʳʭʦʜʘʭ ʢʚʘʨʮʠʪʘ ʚ Succulent Karoo ʨʘʩʪʝʪ ʠ 

Mesembryanthemum tenuiflorum Jacq. (syn. Phyllobolus tenuiflorus (Jacq.) 

Gerbaulet) ï ʢʘʫʜʝʢʩʥʳʡ ʩʫʢʢʫʣʝʥʪ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʣʠʩʪʴʷʤʠ, 

ʧʦʢʨʳʪʳʤʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤʠ ʧʫʟʳʨʯʘʪʳʤʠ ʢʣʝʪʢʘʤʠ, ʣʠʩʪʴʷ 

ʚʳʩʳʭʘʶʪ ʧʦʣʥʦʩʪʴʶ ʚ ʩʫʭʦʡ ʧʝʨʠʦʜ. ʇʣʦʱʘʜʴ ʧʨʦʠʟʨʘʩʪʘʥʠʷ  

M. tenuiflorum ʤʝʥʝʝ 1 100 ʢʤ
2
, ʠʟʚʝʩʪʥʦ ʚʩʝʛʦ ʜʦ 10 ʣʦʢʘʣʴʥʳʭ ʪʦʯʝʢ. 

ɺ ʦʨʘʥʞʝʨʝʝ ɻɹʉ ʮʚʝʪʝʪ ʚ ʩʝʥʪʷʙʨʝ-ʦʢʪʷʙʨʝ, ʮʚʝʪʢʠ ʵʬʬʝʢʪʥʳʝ, 

ʤʘʣʠʥʦʚʦʛʦ ʮʚʝʪʘ ʩ ʞʝʣʪʦʡ ʩʨʝʜʠʥʥʦʡ ʧʦʣʦʩʦʡ.  

Aloe pearsonii Schºnland ï ʵʪʦ ʥʝʦʙʳʯʥʳʡ ʚʠʜ ʘʣʦʝ ʩ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʨʷʜʘʤʠ ʣʠʩʪʴʝʚ. ʕʥʜʝʤʠʢ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʈʠʭʪʝʨʩʬʝʣʴʜʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʘ ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʛʦʨʘʭ ʢ ʩʝʚʝʨʫ 

ʦʪ Oʨʘʥʞʝʚʦʡ ʨʝʢʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʅʘʤʠʙʠʠ. ʈʠʭʪʝʨʩʚʝʣʴʜ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʠʩʪʠʥʥʦʡ ʛʦʨʥʦʡ ʧʫʩʪʳʥʝʡ. ɿʜʝʩʴ ʵʢʩʪʨʝʤʘʣʴʥʦ ʤʘʣʦ 

ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʭ ʚʳʧʘʜʘʝʪ ʦʪ 52 ʤʤ ʜʦ 154 ʤʤ ʚ ʛʦʜ. ɸʣʦʵ ʤʦʞʝʪ 

ʚʳʞʠʚʘʪʴ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʟʦʥʦʚ ʙʝʟ ʚʦʜʳ, ʚ ʵʪʦʪ ʤʦʤʝʥʪ 

ʣʠʩʪʴʷ ʩʪʘʥʦʚʷʪʩʷ ʢʨʘʩʥʦʚʘʪʳʤʠ, ʯʪʦ ʦʙʳʯʥʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩʦ 

ʩʪʨʝʩʩʦʤ. ɺʠʜ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʧʨʠʨʦʜʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʟʘʢʦʥʥʦʛʦ ʩʙʦʨʘ ʠ ʧʦʪʝʨʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠʟ-ʟʘ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʯʨʝʟʤʝʨʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ. 
 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʨʝʜʢʠʭ ʩʫʢʢʫʣʝʥʪʥʳʭ ʨʘʩʪʝʥʠʡ  

ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ. 

ɺ ʢʫʣʴʪʫʨʝ ʨʝʜʢʠʝ ʚʠʜʳ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʩʫʢʢʫʣʝʥʪʦʚ 

ʚʳʨʘʱʠʚʘʪʴ ʩʣʦʞʥʝʝ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 

ʷʚʣʷʶʪʩʷ ʣʦʢʘʣʴʥʳʤʠ ʵʥʜʝʤʠʢʘʤʠ ʩ ʫʟʢʠʤʠ ʘʜʘʧʪʘʮʠʷʤʠ ʢ ʩʫʙʩʪʨʘʪʘʤ 

ʠ ʢʣʠʤʘʪʫ (ʩʤ. ʨʠʩ. 4). ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʩʝʟʦʥʥʦʩʪʴʶ ʧʦʚʝʜʝʥʠʷ, ʢʘʢ ʚ 

ʧʨʠʨʦʜʝ, ʪʘʢ ʠ ʚ ʢʦʣʣʝʢʮʠʷʭ. ʅʘʧʨʠʤʝʨ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Othonna, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʫʢʢʫʣʝʥʪʦʚ ʥʝ ʠʤʝʶʪ ʧʝʨʠʦʜʘ ʟʠʤʥʝʛʦ 

ʧʦʢʦʷ ʠ ʪʨʝʙʫʶʪ ʟʠʤʦʡ ʦʩʦʙʦʛʦ ʨʝʞʠʤʘ ʧʦʣʠʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʙʦʣʝʝ 

ʪʝʧʣʦʣʶʙʠʚʳʝ, ʯʝʤ ʜʨʫʛʠʝ ʩʫʢʢʫʣʝʥʪʳ. ɼʘʞʝ ʩʚʝʞʝʩʦʙʨʘʥʥʳʝ ʩʝʤʝʥʘ, 

ʥʘʧʨʠʤʝʨ ï Othonna ʚʩʭʦʜʷʪ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦ (ʆʟʝʨʦʚʘ, 2020). ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʫʣʴʪʫʨʝ ʥʝ ʚʩʝʛʜʘ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʪʨʦʛʦ ʚʳʜʝʨʞʠʚʘʪʴ ʫʩʣʦʚʠʷ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʙʣʠʟʢʠʝ ʢ ʧʨʠʨʦʜʥʳʤ, ʪ.ʢ. 

ʜʣʷ ʨʘʩʪʝʥʠʡ ʜʦʩʪʘʪʦʯʥʳ ʣʠʰʴ ʙʣʠʟʢʠʝ ʩʚʝʪʦʚʳʝ ʨʝʞʠʤʳ, ʪʝʤ ʙʦʣʝʝ 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ ʥʝʪ ʘʢʪʠʚʥʳʭ ʩʚʝʪʦʚʳʭ ʢʦʥʢʫʨʝʥʪʦʚ, ʘ 

ʘʛʨʦʪʝʭʥʠʢʘ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʠʨʫʝʪ 

ʥʝʜʦʩʪʘʪʦʢ ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʣʷ ʨʘʩʪʝʥʠʡ (ʏʠʯʢʘʥʦʚʘ, 2019). ʋʩʣʦʚʠʷ 

ʦʩʚʝʱʸʥʥʦʩʪʠ ʥʝʧʦʩʪʦʷʥʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʳ 

ʨʝʛʠʦʥʘ, ʚʣʘʞʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ, ʚʨʝʤʝʥʠ ʛʦʜʘ, ʩʫʪʦʢ ʠ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʚ ʦʨʘʥʞʝʨʝʷʭ ʥʝ ʪʦʣʴʢʦ ʦʪ ʯʠʩʪʦʪʳ ʦʩʪʝʢʣʝʥʠʷ, ʥʦ 

ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʪʸʢʦʣ. ʅʘʨʷʜʫ ʩʦ ʩʚʝʪʦʚʳʤ, ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ, 

ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʦʨʘʥʞʝʨʝʠ ʷʚʣʷʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. ʇʨʠ ʠʟʣʠʰʥʝʡ ʚʣʘʞʥʦʩʪʠ 
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ʚʦʟʜʫʭʘ (ʙʦʣʝʝ 95,0%), ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʨʝʢʨʘʱʘʝʪʩʷ ʜʦʩʪʫʧ ʚʦʟʜʫʭʘ ʢ ʢʦʨʥʝʚʳʤ ʚʦʣʦʩʢʘʤ, ʯʪʦ ʚʝʜʸʪ ʢ 

ʟʘʢʠʩʘʥʠʶ ʧʦʯʚʝʥʥʦʡ ʩʠʩʪʝʤʳ (ɻʦʨʥʠʮʢʘʷ, 2007). 
  

ʋʩʧʝʰʥʘʷ ʠʥʪʨʦʜʫʢʮʠʷ ʨʝʜʢʠʭ ʩʫʢʢʫʣʝʥʪʦʚ ʖʞʥʦʡ ɸʬʨʠʢʠ 

ʇʨʦʭʦʜʠʪ ʠ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʥʘ 

ʖʞʥʦʤ ʙʝʨʝʛʫ ʂʨʳʤʘ ʚ ʅɹʉ, ʛʜʝ ʢʣʠʤʘʪ ʟʘʩʫʰʣʠʚʳʡ, ʞʘʨʢʠʡ, 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ, ʩ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʡ ʟʠʤʦʡ, ʧʦʵʪʦʤʫ ʩʫʢʢʫʣʝʥʪʳ ʟʜʝʩʴ 

ʤʦʛʫʪ ʟʠʤʦʚʘʪʴ ʠ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ (Delosperma cooperi (Hook. f.) L. 

Bolus, Lampranthus multiradiatus (Willd .) Schwantes (syn. L. roseus 

(Willd .) Schwantes), ʠʣʠ ʚ ʦʨʘʥʞʝʨʝʝ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ, 

ʧʨʠʨʦʜʥʳʡ ʘʨʝʘʣ ʢʦʪʦʨʳʭ ʤʝʩʪʥʦʩʪʠ ʖʞʥʦʡ ɸʬʨʠʢʘ ʠ ʦ. ʄʘʜʘʛʘʩʢʘʨ 

ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʦʜʦʚ: Aeonium Webb. & Berthel., Aloinopsis Schwantes, 

Aloe L., Bergeranthus (Haw.) Schwantes, Lithops N.E. Br., Crassula L., 

Conophytum N.E. Br., Cheiridopsis L., Euphorbia L., Faucaria Tisch., 

Gasteria Duval., Gibbaeum Haw., Glottiphyllum Nebr., Haworthia Duval., 

Kalanchoe Adans., Lampranthus N.E. Br., Pleiospilos N.E. Br., Stapelia L. 

ʀʟ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʦʜʦʚ ʚ ʦʨʘʥʞʝʨʝʝ ʅʠʢʠʪʩʢʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ, ʚʠʜʳ ï Aloe, Aloinopsis, Bergeranthus, Cheiridopsis, 

Gasteria, Gibbaeum, Haworthia, Lampranthus, Pleiospilos ʠʤʝʶʪ ʩʪʘʪʫʩ 

ʨʝʜʢʦʩʪʠ ʥʘ ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʢʦʣʣʝʢʮʠʠ ʚ ʮʝʣʦʤ (ʩʤ. ʪʘʙʣ. 1, 2). ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʩʦʥʦʚ 

(11 ʚʠʜʦʚ) ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʩʫʢʢʫʣʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʢʦʣʣʝʢʮʠʠ ʅɹʉ ʠʤʝʶʪ ʩʪʘʪʫʩ Data Deficient (DD), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʘʢʩʦʥʘʭ ʠ ʥʘ ʠʭ ʯʨʝʟʚʳʯʘʡʥʫʶ 

ʨʝʜʢʦʩʪʴ (Aloinopsis malherbei, Lampranthus formosus, L. multiradiatus, 

Pleiospilos nelii, Bergeranthus multiceps, Haworthia herbacea, H. 

maculata, H. marumiana, H. mirabilis, H. retusa, H. mucronata). ʊʨʠ 

ʪʘʢʩʦʥʘ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʩʫʢʢʫʣʝʥʪʦʚ ʠʤʝʶʪ ʩʪʘʪʫʩ ï Critically 

Endangered (CR), ʠʣʠ ʷʚʣʷʶʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʠʭ ʠʩʯʝʟʥʦʚʝʥʠʷ (Aloe peglerae, Gasteria 

nitida var. armstrongii, Gibbaeum esterhuyseniae), ʦʜʠʥ ʚʠʜ (Cheiridopsis 

herrei) ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʠʤʝʷ ʩʪʘʪʫʩ ï EN (ʩʤ. 

ʪʘʙʣ. 1, 2). ɺ ʢʦʣʣʝʢʮʠʠ ɻɹʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʝ 

ʩʫʢʢʫʣʝʥʪʳ (11 ʚʠʜʦʚ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʪʘʪʫʩ Vulnerable (Vu) ï 

çʫʷʟʚʠʤʳʝè, ʢ ʠʭ ʯʠʩʣʫ ʧʨʠʥʘʜʣʝʞʘʪ: Aloe pearsonii, Adromischus 

montium-klinghardtii, Crassothonna opima, Othonna arbuscula, O. 

ʘrmiana, O. ʩacalioides, O. ʩoronopifolia, O. herrei, O. lepidocaulis, 

Mesembryanthemum tenuiflorum, Tylecodon schaeferianus (ʨʠʩ. 7). 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʢʦʣʣʝʢʮʠʠ ʅɹʉ 11 ʚʠʜʦʚ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ 

ʩʫʢʢʫʣʝʥʪʦʚ ʠʤʝʶʪ ʩʪʘʪʫʩ ʢʘʪʝʛʦʨʠʠ ï DD, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ï 61,3 %. 

ɼʘʥʥʳʡ ʩʪʘʪʫʩ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʝʜʢʦʩʪʠ ʚʠʜʦʚ. ɺ ʢʦʣʣʝʢʮʠʠ ɻɹʉ ʧʨʝʦʙʣʘʜʘʝʪ 11 ʚʠʜʦʚ 
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ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʩʫʢʢʫʣʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʪʘʪʫʩ Vulnerable (Vu) 

ï çʫʷʟʚʠʤʳʝè, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 64,8 % ʦʪ ʯʠʩʣʘ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ. 
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ʈʠʩ. 7. ʉʦʦʪʥʦʰʝʥʠʝ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʚʠʜʦʚ  

ʚ ʢʦʣʣʝʢʮʠʷʭ ʅɹʉ ʠ ɻɹʉ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʠʭ ʩʪʘʪʫʩʫ ʨʝʜʢʦʩʪʠ:  
Critically Endangered (CR) ï ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʤ 

ʨʠʩʢʦʤ; Endangered (EN) ï ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ; Vulnerable (Vu) 

ï ʫʷʟʚʠʤʳʡ; Rare ï ʨʝʜʢʠʡ; ʦʩʦʙʳʡ ʩʪʘʪʫʩ ʠʤʝʶʪ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʥʘʩʪʦʣʴʢʦ ʨʝʜʢʠ, 

ʯʪʦ ʠʭ ʦʪʥʦʩʷʪ ʢ ʢʘʪʝʛʦʨʠʠ Data Deficient (DD) ï ʥʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ʅɹʉ ï ʅʠʢʠʪʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ (ʛ. ʗʣʪʘ);  

ɻɹʉ ï ɻʣʘʚʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ (ʛ. ʄʦʩʢʚʘ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʣʝʢʮʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʅɹʉ ʠ ɻɹʉ ʦʙʣʘʜʘʶʪ 

ʫʥʠʢʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ ʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, 

ʢʘʢ ʠʩʪʦʯʥʠʢ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʞʠʚʳʭ ʩʠʩʪʝʤ ʠ ʧʦʟʥʘʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ (ʇʣʫʛʘʪʘʨʴ ʠ ʜʨ., 2021). ʂʦʣʣʝʢʮʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ 

ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʭ ʩʫʢʢʫʣʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ, ʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ ʧʦ ʢʦʤʥʘʪʥʦʤʫ ʮʚʝʪʦʚʦʜʩʪʚʫ ʠ 

ʜʨʫʛʠʭ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʢʨʦʤʝ ʵʪʦʛʦ, ʢʦʣʣʝʢʮʠʠ 

ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ 

ʩʠʤʧʦʟʠʫʤʦʚ ʧʦ ʩʠʩʪʝʤʘʪʠʢʝ ʨʘʩʪʝʥʠʡ, ʙʦʪʘʥʠʢʝ, ʪʘʢʩʦʥʦʤʠʠ ʠ 

ʬʠʣʦʛʝʥʠʠ, ʧʨʦʙʣʝʤʘʤ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ; ʧʦʜʜʝʨʞʘʥʠ ʁ ʠ 

ʨʘʟʚʠʪʠ ʁ ʢʦʥʪʘʢʪʦʚ ʩ ʙʦʪʘʥʠʯʝʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ 

ʢʦʣʣʝʢʮʠʠ, ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʢʦʣʣʝʢʮʠʶ.  
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PRESERVATION OF RARE SOUTH AFRICAN  SUCCULENTS  

IN COLLECTIONS  OF BOTANICAL  GARDENS 
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Nikitsky Botanical Garden ï National Scientific Center RAS, Yalta 

 
A list of 36 rare South African succulents with local distribution in their 

natural range in South Africa is given. It was revealed that the collection of 

the Nikitsky Botanical Gardens (NBG) contains 18 such South African 

succulent species from nine genera, and the collection of the N.V. Tsitsin 

Main Botanical Garden of the Russian Academy of Sciences contains 17 

such species from eight genera. It was determined that 11 species in the 

NBGôs collection have the status of category ï DD, which confirms the lack 

of sufficient information about their rarity. The MBGôs collection is 

dominated by 11 species of South African succulents, which have the status 

of Vulnerable (Vu) ï "vulnerable". The predominant number of species (8) 

in the NBGôs collection is localized in South Africa in the Western Cape and 

Eastern Cape provinces; in the MBGôs collection, the predominant number 

of species (11) is localized in the Northern Cape Province. Thus, collections 

of rare species contribute to the preservation of the genetic and 

morphological diversity of living systems and the knowledge of the patterns 

of their formation. 

Keywords: South African succulents, rare species, preservation, collections, 

Nikitsky Botanical Gardens, N.V. Tsitsin Main Botanical Garden of the 

Russian Academy of Sciences. 
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ʉʊʈʆɽʅʀɽ ʉʊʈʋʂʊʋʈʅʓʍ ʕʃɽʄɽʅʊʆɺ ʃʀʉʊʆɺʆʁ 

ʇʃɸʉʊʀʅʂʀ ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ ʈʆɼɸ AMELANCHIER  

MEDIK . ɺ ʂʋʃʔʊʋʈɽ IN VITRO ʀ ʅɸ ʕʊɸʇɽ ɸɼɸʇʊɸʎʀʀ
*  

 

ɽ.ʅ. ʈʘʝʚʘ-ɹʦʛʦʩʣʦʚʩʢʘʷ, ʆ.ʀ. ʄʦʣʢʘʥʦʚʘ, ʖ.ʂ. ɺʠʥʦʛʨʘʜʦʚʘ, 

ʖ.ʅ. ɻʦʨʙʫʥʦʚ 
ɻʣʘʚʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ, ʄʦʩʢʚʘ 

 
ɸʜʘʧʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʷ in vitro ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʦʝʥʠʷ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. ʋʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ 

ʵʧʠʜʝʨʤʠʩʘ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʷ ʢ 

ʨʘʟʣʠʯʥʳʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʩʪʨʦʝʥʠʝ 

ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʘ ʫ ʪʘʢʩʦʥʦʚ Amelanchier Medik (ʀʨʛʘ), ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʧʦʣʥʦ ʠ ʬʨʘʛʤʝʥʪʘʨʥʦ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʨʝʛʝʥʝʨʘʥʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʨʦʜʘ 

ʀʨʛʘ, ʚ ʢʫʣʴʪʫʨʝ in vitro ʠ ex vitro. ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ 

ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: in vitro ʠ ʥʘ ʵʪʘʧʝ ʘʜʘʧʪʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʧʝʯʘʪʢʦʚ ʫʩʪʴʠʮ ʧʦ ʇʦʣʘʯʯʠ. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʫʩʪʴʠʮ (ʜʣʠʥʘ ʧʦʣʷʨʥʦʡ ʦʩʠ ʠ 

ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ) ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

Keyence VHX-1000E ʥʘ ʣʘʢʦʚʳʭ ʨʝʧʣʠʢʘʭ ʩ ʣʠʩʪʴʝʚ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ. 

ɺʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Amelanchier ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʛʠʧʦʩʪʦʤʘʪʠʯʝʩʢʠʡ ʪʠʧ ʣʠʩʪʘ. ɺʩʝ ʦʙʨʘʟʮʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʘʥʦʤʦʮʠʪʥʳʤ ʪʠʧʦʤ ʩʪʨʦʝʥʠʷ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʘ 

ʵʪʘʧʝ ʩʦʙʩʪʚʝʥʥʦ ʢʣʦʥʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ ʝʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʣʩʷ 

ʘʥʠʟʦʮʠʪʥʳʡ ʪʠʧ ʫʩʪʴʠʮ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʬʦʨʤʘ ʫʩʪʴʠʮ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ 

ʢʫʣʴʪʫʨʳ in vitro ʚ ex vitro ʧʦʯʪʠ ʫ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 

Amelanchier, ʢʨʦʤʝ ĬAmelasorbus, ʠʟʤʝʥʷʣʘʩʴ ʦʪ ʦʢʨʫʛʣʦʡ ʢ 

ʵʣʣʠʧʪʠʯʝʩʢʦʡ. ʋ ĬAmelasorbus ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʠʟʤʝʥʠʣʩʷ, ʦʪʥʦʰʝʥʠʝ ʧʦʣʷʨʥʦʡ ʦʩʠ ʢ ʵʢʚʘʪʦʨʠʘʣʴʥʦʤʫ ʜʠʘʤʝʪʨʫ ʤʝʥʴʰʝ 

1,5. ʋʩʪʘʥʦʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ 

ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʵʢʩʧʣʘʥʪʦʚ ʠ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʰʝʜʰʠʭ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʩʥʠʟʠʣʘʩʴ ʫ ĬAmelasorbus ʚ 3,5 

ʨʘʟʘ, ʫ A. canadensis ʧʦʯʪʠ ʚ 2 ʨʘʟʘ, ʫ A. alnifolia - ʚ 1,5 ʨʘʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Amelanchier, in vitro, ex vitro, ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ.  
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ɺʚʝʜʝʥʠʝ. ʈʦʜ ʀʨʛʘ Amelanchier Medik. ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

ʈʦʟʦʚʳʝ (Rosaceae), ʧʦʜʩʝʤʝʡʩʪʚʫ ʗʙʣʦʥʝʚʳʝ (Maloideae) ʠ ʚʢʣʶʯʘʝʪ 

ʦʪ 24 ʜʦ 28 ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʫʤʝʨʝʥʥʦʡ ʟʦʥʝ ʉʝʚʝʨʥʦʛʦ 

ʧʦʣʫʰʘʨʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (ITIS, 2022; POWO, 

2022).  

ʀʨʛʘ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʈʦʩʩʠʠ ʢʫʣʴʪʫʨʘʤ. 

ʈʘʩʪʝʥʠʝ ʫʩʪʦʡʯʠʚʦ ʢ ʨʘʟʣʠʯʥʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʂʫʢʣʠʥʘ, 

2007; ɻʝʨʘʩʠʤʦʚʘ, 2017). ʇʣʦʜʳ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʦʮʠʘʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʨʘʩʠʪʝʣʷ (ɸʨʭʠʧʦʚʘ, 2006; ʍʨʦʤʦʚ, 2007; ʃʠʩʦʚʝʮ, 

2019). ʅʘʣʠʯʠʝ ʧʦʣʝʟʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʨʛʫ 

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʮʝʣʷʭ (ʃʘʢʩʘʝʚʘ, 2013). ɺ ʈʦʩʩʠʠ 

ʢʫʩʪʘʨʥʠʢ ʠʟʚʝʩʪʝʥ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʢʘʢ ʧʣʦʜʦʚʘʷ ʢʫʣʴʪʫʨʘ ʠ ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ ʣʘʥʜʰʘʬʪʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ʆʜʥʘʢʦ ʚ 

ɽʚʨʦʧʝ, ʂʘʥʘʜʝ ʠ ʉʐɸ ʜʘʥʥʦʝ ʨʘʩʪʝʥʠʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ 

ʜʝʢʦʨʘʪʠʚʥʦʝ ʙʣʘʛʦʜʘʨʷ ʚʝʩʝʥʥʝʤʫ ʮʚʝʪʝʥʠʶ ʠ ʷʨʢʦʡ ʦʩʝʥʥʝʡ ʦʢʨʘʩʢʝ 

ʣʠʩʪʴʝʚ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʚʝʜʝʥʠʠ ʚ ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʝʥʠʡ ʩ 

ʚʳʩʦʢʠʤ ʙʠʦʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. ɺʥʝʜʨʝʥʠʝ 

ʥʦʚʳʭ ʢʫʣʴʪʠʚʘʨʦʚ ʚ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ 

ʧʦʣʫʯʝʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʚʠʜʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʧʦʣʫʯʝʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʢʣʦʥʘʣʴʥʦʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʝ. ɼʣʷ ʤʥʦʛʠʭ ʧʣʦʜʦʚʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ 

ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʪʦʢʦʣʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ in vitro 

(ʂʠʣʴʯʝʚʩʢʠʡ, 2012). ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʦʱʘʜʠ ʧʠʪʦʤʥʠʢʘ ʠ ʫʤʝʥʴʰʠʪʴ ʩʨʦʢʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʩʘʞʝʥʮʝʚ ʥʘ 1-3 ʛʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʨʘʩʪʝʥʠʷ, ʥʦ 

ʠ ʩʦʭʨʘʥʷʪʴ ʚ ʢʦʣʣʝʢʮʠʠ in vitro ʨʝʜʢʠʝ ʛʝʥʦʪʠʧʳ (ʄʘʣʘʝʚʘ, 2016). 

ɸʜʘʧʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʨʦʝʥʠʷ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ 

ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʵʧʠʜʝʨʤʠʩʘ ʤʦʛʫʪ ʠʛʨʘʪʴ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʷ ʢ ʨʘʟʣʠʯʥʳʤ ʩʪʨʝʩʩʦʚʳʤ 

ʬʘʢʪʦʨʘʤ (ʂʠʩʝʣʝʚʘ, 2009; ʇʘʧʠʭʠʥ, ɼʫʙʨʦʚʩʢʠʡ, 2011; ʂʫʪʘʩ, 2012; 

ʂʫʤʘʭʦʚʘ, ɺʦʨʦʥʢʦʚʘ ʠ ʜʨ., 2019; Vinogradova, 2019). ʅʘʠʙʦʣʝʝ 

ʢʨʠʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʚ ʪʝʭʥʦʣʦʛʠʠ ʢʣʦʥʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʨʘʩʪʝʥʠʡ ʢ ʫʩʣʦʚʠʷʤ ex vitro. ɻʠʙʝʣʴ ʨʝʛʝʥʝʨʘʥʪʦʚ 

ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʩʚʷʟʘʥʘ ʩ ʨʷʜʦʤ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
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ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ. ʊʘʢʠʝ ʨʘʩʪʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʨʘʙʦʪʳ ʫʩʪʴʠʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʪʨʘʥʩʧʠʨʘʮʠʶ, ʯʪʦ ʚʝʜʝʪ ʢ ʙʳʩʪʨʦʡ ʧʦʪʝʨʝ 

ʚʣʘʛʠ (Blanke, 1989).  

ʀʤʝʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʠʟʫʯʝʥʠʠ ʣʠʩʪʴʝʚ ʚ ʢʫʣʴʪʫʨʝ in vitro ʠ 

ex vitro ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (ʂʫʪʘʩ, 2012; Rogova, Ganeva et al., 

2015; ɽʛʦʨʦʚʘ, ɺʠʥʦʛʨʘʜʦʚʘ ʠ ʜʨ., 2016; Aliniaeifard, Asayesh, Driver, 

2020; Tilkat, Hoĸgºren, 2020). ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʷʚʣʷʶʪ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʙʦʪʫ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʧʠʜʝʨʤʠʩʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʜʣʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ 

ʪʘʢʩʦʥʦʚ. ʕʪʦ ʜʦʢʘʟʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʚʫʜʦʣʴʥʳʭ ï 

Solidago L., Cydonia oblonga Mill.,  Pseudocydonia sinensis (Thouin) C.K. 

Schneid., Chaenomeles japonica (Thunb.) Lindl.ex Spach ʠ ʪ.ʜ. 

(Vinogradova, Riabchenko et al., 2018; Vinogradova, Grygorieva, Vergun, 

2019, 2020; ɺʠʥʦʛʨʘʜʦʚʘ, 2021).  

ɸʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʀʨʛʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʦ. ɼʣʷ Amelanchier ovalis Medic. ʫʩʪʘʥʦʚʣʝʥ 

ʢʩʝʥʦʤʦʨʬʥʳʡ ʪʠʧ ʩʪʨʦʝʥʠʷ ʵʧʠʜʝʨʤʠʩʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʚʳʩʦʢʫʶ 

ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ A. ovalis ʢ ʨʘʟʣʠʯʥʦʤʫ ʜʠʘʧʘʟʦʥʫ ʚʳʩʦʪ ʧʨʠ 

ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ (Ganeva, 2010). ʇʨʠ ʠʟʫʯʝʥʠʠ 

Amelanchier spicata (Lam.) C. Koch ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʢʘʢ ʜʣʷ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ ʩʝʤʝʡʩʪʚʘ ʨʦʟʦʮʚʝʪʥʳʝ (ʧʨʦʩʪʳʝ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʪʦʣʩʪʦʩʪʝʥʥʳʝ, ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʨʠʭʦʤʳ), ʪʘʢ 

ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʠʤʝʥʥʦ ʜʣʷ 

ʵʪʦʛʦ ʚʠʜʘ (ʤʝʟʦʬʠʣʣ ʩʦʜʝʨʞʠʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ ʦʢʩʘʣʘʪʘ 

ʢʘʣʴʮʠʷ ï ʜʨʫʟʳ; ʞʠʣʢʠ ʣʠʩʪʘ ʦʢʨʫʞʝʥʳ ʢʨʠʩʪʘʣʣʦʥʦʩʥʦʡ ʦʙʢʣʘʜʢʦʡ 

ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ) (ɼʨʦʟʜʦʚʘ, 2019). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʠʭ ʩʪʨʦʝʥʠʝ 

ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʘ ʫ ʪʘʢʩʦʥʦʚ Amelanchier Medik., ʯʪʦ ʜʝʣʘʝʪ 

ʘʢʪʫʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʎʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʨʝʛʝʥʝʨʘʥʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʨʦʜʘ ʀʨʛʘ, ʥʘ ʵʪʘʧʝ ʘʜʘʧʪʘʮʠʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Amelanchier Medik.:  

A. alnifolia) Nutt. ex M.Roem., A. canadensis (L.) Medik, ĬAmelasorbus 

Rehder (= A. alnifoliaĬSorbus scopulina Greene). 

ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʘ ʵʪʘʧʘ: 

1. ʈʘʟʤʥʦʞʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ in vitro ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ Murasige and Skooga (1962) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1,0 ʤʛ/ʣ 

https://ru.wikipedia.org/wiki/Nutt.
https://ru.wikipedia.org/wiki/M.Roem.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/Medik.
https://ru.wikipedia.org/wiki/Medik.
https://www.plantarium.ru/page/taxonomy/taxon/45761.html
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6-ʙʝʥʟʠʣʘʤʠʥʦʧʫʨʠʥʘ. ʃʠʩʪʴʷ ʩ ʤʠʢʨʦʧʦʙʝʛʦʚ ʦʪʙʠʨʘʣʠ ʯʝʨʝʟ ʜʚʘ 

ʤʝʩʷʮʘ ʧʦʩʣʝ ʧʝʨʝʥʦʩʘ ʥʘ ʩʚʝʞʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ.  

2. ɸʜʘʧʪʘʮʠʷ ʫʞʝ ʫʢʦʨʝʥʝʥʥʳʭ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʪʝʧʣʠʮʳ. ʃʠʩʪʴʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʩʪʴʠʮ ʩʦʙʨʘʥʳ ʩ ʨʘʩʪʝʥʠʡ ʯʝʨʝʟ 2 ʤʝʩʷʮʘ ʧʦʩʣʝ ʘʜʘʧʪʘʮʠʠ.  

ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʦʪʧʝʯʘʪʢʦʚ 

ʫʩʪʴʠʮ ʧʦ ʇʦʣʘʯʯʠ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʫʯʝʥʠʠ ʪʦʥʢʦʡ ʧʨʦʟʨʘʯʥʦʡ 

ʧʣʝʥʢʠ ʩ ʦʪʧʝʯʘʪʢʘʤʠ (ʨʝʧʣʠʢʘʤʠ) ʫʩʪʴʠʮ ʧʨʠ ʧʦʤʦʱʠ ʥʘʥʝʩʝʥʠʷ 

ʧʨʦʟʨʘʯʥʦʛʦ ʣʘʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʘ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʫʩʪʴʠʮ (ʜʣʠʥʘ ʧʦʣʷʨʥʦʡ ʦʩʠ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ) ʠʟʤʝʨʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Keyence VHX-1000E ʥʘ ʣʘʢʦʚʳʭ 

ʨʝʧʣʠʢʘʭ ʩ ʣʠʩʪʴʝʚ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ʚ ʥʝ ʤʝʥʝʝ ʯʝʤ 5 ʧʦʣʷʭ 

ʟʨʝʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ï PAST 2.17c.  

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʨʝʛʝʥʝʨʘʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʝʨʝʩʪʨʦʡʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʟʤʝʥʠʚʰʠʭʩʷ ʫʩʣʦʚʠʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʠ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʠ ʝ yʧʣʘʩʪʠʯʥʦʩʪʴ 

ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʘʜʘʧʪʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʘ. 

ʋ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Amelanchier Medik. ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʫʩʣʦʚʠʡ (in vitro ʠʣʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʝ 

ʨʘʩʪʝʥʠʝ) ʫʩʪʴʠʮʘ ʥʘʭʦʜʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʘʙʘʢʩʠʘʣʴʥʦʡ (ʥʠʞʥʝʡ) 

ʩʪʦʨʦʥʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ 

ʛʠʧʦʩʪʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʣʠʩʪʘ (ʃʦʪʦʚʘ, 2001) (ʨʠʩ. 1).  

 

 

ʈʠʩ. 1. ɺʝʨʭʥʷʷ ʩʪʦʨʦʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ A. alnifolia 
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ɺʩʝ ʦʙʨʘʟʮʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʘʥʦʤʦʮʠʪʥʳʤ 

ʪʠʧʦʤ ʫʩʪʴʠʮ, ʪʦ ʝʩʪʴ ʟʘʤʳʢʘʶʱʠʝ ʢʣʝʪʢʠ ʫʩʪʴʠʮʘ ʙʳʣʠ ʦʢʨʫʞʝʥʳ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʙʦʯʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʦʩʥʦʚʥʳʭ ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʳ. ɼʘʥʥʳʡ ʪʠʧ ʫʩʪʴʠʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʤʥʦʛʠʭ ʜʚʫʜʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ (ʃʦʪʦʚʘ, 2001). 

ʆʜʥʘʢʦ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʣʠʩʪʴʝʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 

ʘʩʝʧʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʣʩʷ ʠ ʘʥʠʟʦʮʠʪʥʳʡ ʪʠʧ ʫʩʪʴʠʮ 

(ʨʠʩ 2). 

 

 

 

ʈʠʩ. 2. ɸʥʠʟʦʮʠʪʥʳʝ (ɸ) ʠ ʘʥʦʤʦʮʠʪʥʳʝ (ɹ) ʪʠʧʳ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ  

ʫ A. alnifolia 

ɸ 

ɹ 
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ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʨʘʟʤʝʨʘʤ ʫʩʪʴʠʮ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (CV) ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʨʘʟʮʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 13 ʜʦ 20%, ʯʪʦ ʧʦ 

ʰʢʘʣʝ ʉ.ɸ. ʄʘʤʘʝʚʘ ʛʦʚʦʨʠʪ ʦ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʨʠʟʥʘʢʦʚ (ʄʘʤʘʝʚʘ, 1972). ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʧʦʣʷʨʥʳʝ ʦʩʠ 

ʫʩʪʴʠʮ ʫ A. alnifolia in vitro, A. canadensis ex vitro, ĬAmelasorbus in vitro 

ʠ ex vitro, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʟʤʝʥʯʠʚʦʩʪʠ 

(CV ʦʪ 8 ʜʦ 12%). 
ʊʘʙʣʠʮʘ 1 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʫʩʪʴʠʮ 

 

A.canadensis 

in vitro 

A.canadensis 

ex vitro 

A. alnifolia 

in vitro 

A. alnifolia 

ex vitro 

ĬAmelasorbus 

in vitro 

ĬAmelasorbus 

ex vitro 

ʇʦʣʷʨʥʘʷ 

ʦʩʴ  

(L), ʤʢʤ 

min 28,2 29,5 30,6 29,1 25,7 24,5 

max 44,8 43 43,8 40,1 39,3 33,3 

CV, % 13 9 9 8 10 8 

MÑm 37,6Ñ0,9 36,2Ñ0,5 35,6Ñ0,6 34,7Ñ0,5 31,9Ñ0,5 28,6Ñ0,4 

ʕʢʚʘʪʦʨʠ-

ʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ 

(D), ʤʢʤ 

min 16,7 15,6 21,9 15,7 18,9 14,8 

max 41,2 34,7 34,6 28,8 38,6 29,7 

CV, % 13 16 9 14 10 11 

MÑm 32,9Ñ0,9 22,6Ñ0,7 29,6Ñ0,5 21,9Ñ0,6 28,5Ñ0,7 21,9Ñ0,4 

ʌʦʨʤʘ 

(L/D) 

min 0,8 1,1 1 1,2 0,8 1 

max 1,7 2,1 1,4 2,3 1,6 1,9 

CV, % 14 14 11 14 14 13 

MÑm 1,2Ñ0,0 1,6Ñ0,0 1,2Ñ0,0 1,6Ñ0,0 1,1Ñ0,0 1,3Ñ0,0 

 

ɺ ʫʩʣʦʚʠʷʭ in vitro ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʜʣʠʥʝ 

ʧʦʣʷʨʥʦʡ ʦʩʠ (L) ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ (D) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ A. 

canadensis (37,6Ñ0,9 ʠ 32,9Ñ0,9, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʤʠʥʠʤʘʣʴʥʳʤʠ  

ĬAmelasorbus (31,9Ñ0,5 ʠ 28,5Ñ0,7). ɺ ʫʩʣʦʚʠʷʭ ex vitro ʥʘʠʙʦʣʴʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ L ʠ D (36,2Ñ0,5; 22,6Ñ0,7) ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠ ʫ A. canadensis, 

ʘ ʥʘʠʤʝʥʴʰʠʝ ʫ ĬAmelasorbus (28,6Ñ0,4 ʠ 21,9Ñ0,4). ʉʨʝʜʥʷʷ ʜʣʠʥʘ 

ʧʦʣʷʥʦʡ ʦʩʠ ʫ A. canadensis ʠ A. alnifolia ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ĬAmelasorbus ʥʘ ʵʪʘʧʝ 

ʘʜʘʧʪʘʮʠʠ ʦʥʘ ʩʪʘʣʘ ʥʠʞʝ. ʇʦʩʣʝ ʵʪʘʧʘ ʘʜʘʧʪʘʮʠʠ ʫ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ 

ʛʝʥʦʪʠʧʦʚ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʫʩʪʴʠʮʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ. 

ʌʦʨʤʫ ʫʩʪʴʠʮ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʦʣʷʨʥʦʡ ʦʩʠ (L) ʢ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʤʫ ʜʠʘʤʝʪʨʫ (D). ʆʢʨʫʛʣʳʤʠ ʩʯʠʪʘʶʪʩʷ ʫʩʪʴʠʮʘ, ʫ 

ʢʦʪʦʨʳʭ ʩʦʦʪʥʦʰʝʥʠʝ L/D ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 1,0ï1,4, ʘ ʵʣʣʠʧʪʠʯʝʩʢʠʤʠ 

 1,5ï2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ, ʚʟʷʪʳʭ ʠʟ ʢʫʣʴʪʫʨʳ in vitro, 

ʦʪʤʝʯʝʥʘ ʦʢʨʫʛʣʘʷ ʬʦʨʤʘ ʫʩʪʴʠʮ, ʘ ʫ ʩʦʙʨʘʥʥʳʭ ʩ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ 

ɹ 
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ʨʘʩʪʝʥʠʡ, ʢʨʦʤʝ ĬAmelasorbus,  ʵʣʣʠʧʪʠʯʝʩʢʘʷ, ʧʨʠ ʵʪʦʤ ʫ A. alnifolia 

ʚʳʷʚʣʝʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʘʨʠʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ.  

ʀʩʭʦʜʷ ʠʟ ʠʟʤʝʨʝʥʠʡ ʧʦʣʷʨʥʦʡ ʦʩʠ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ 

ʜʠʘʤʝʪʨʘ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ ʧʦ ʬʦʨʤʫʣʝ 

S=ˊ*L*D/4. ʅʘ ʨʠʩʫʥʢʝ 3 ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʧʣʦʱʘʜʠ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ ʠ 

ʬʦʨʤʘ ʫʩʪʴʠʮʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

 

 

 

ʅʘʠʙʦʣʴʰʠʤʠ ʧʣʦʱʘʜʷʤʠ ʚ ʩʪʝʨʠʣʴʥʦʡ ʢʫʣʴʪʫʨʝ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʩʪʴʠʮʘ A. canadensis ï 980,0Ñ43,5 ʤʢʤ
2
, 

ʥʘʠʤʝʥʴʰʝʡ ï ĬAmelasorbus (721,0Ñ24,7 ʤʢʤ
2
). ɺ ʫʩʣʦʚʠʷʭ ex vitro 

ʩʦʭʨʘʥʷʣʦʩʴ ʘʥʘʣʦʛʠʯʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʫʩʪʴʠʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ: A. canadensis ʦʪʣʠʯʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʴʶ 

(646,5Ñ25,0 ʤʢʤ
2
), ʘ ĬAmelasorbus  ʤʠʥʠʤʘʣʴʥʦʡ (491,8Ñ11,6 ʤʢʤ

2
). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʫʩʪʴʠʮ ʚ ʦʜʥʦʤ ʧʦʣʝ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʣʠ ʫ 

ĬAmelasorbus in vitro  9,2 ʰʪ., ʤʠʥʠʤʘʣʴʥʦʝ ʫ ĬAmelasorbus ex vitro  

ʈʠʩ. 3. ʇʣʦʱʘʜʴ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ (ʤʢʤ
2
) ʠ ʬʦʨʤʘ ʫʩʪʴʠʮʘ ʫ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʀʨʛʘ in vitro (ʟʝʣʝʥʳʡ ʮʚʝʪ) ʠ ex vitro (ʩʠʥʠʡ ʮʚʝʪ):  

ɸ ï A. canadensis; ɹ ï A. alnifolia; ɺ ï ĬAmelasorbus 

ɸ ɹ 

ɺ 
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3,8 ʰʪ. ɺ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʢ ʥʝʩʪʝʨʠʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʫ ʚʩʝʭ ʚʠʜʦʚ 

ʧʣʦʱʘʜʴ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʥʠʟʠʣʘʩʴ ʚ 1,5 ʨʘʟʘ.  

ɿʥʘʷ ʧʣʦʱʘʜʴ ʠ ʯʠʩʣʦ ʫʩʪʴʠʮ ʚ ʧʦʣʝ ʟʨʝʥʠʷ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʦ ʬʦʨʤʫʣʝ Iot= 
В

ρzππϷ, 

ʛʜʝ n ï ʯʠʩʣʦ ʫʩʪʴʠʮ ʚ ʧʦʣʝ ʟʨʝʥʠʷ, S ï ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ, ʘ Ὓ ï 

ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʧʦʣʷ ʟʨʝʥʠʷ (37272,04 ʤʢʤ
2
) (Vinogradova, 2019). 

ʅʘʠʙʦʣʴʰʝʝ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ 

ʦʪʤʝʯʝʥʦ ʫ ĬAmelasorbus (ʦʪ 17,5% ʚ ʢʫʣʴʪʫʨʝ in vitro ʜʦ 5,0% ʧʦʩʣʝ 

ʘʜʘʧʪʘʮʠʠ). ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʫ A. canadensis 

ʩʥʠʟʠʣʘʩʴ ʧʦʯʪʠ ʚʜʚʦʝ (ʩ 17,1% ʜʦ 9,7%), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ A. alnifolia ï 

ʚ 1,5 ʨʘʟʘ (ʩ 12,4% ʜʦ 8,0%). 

ɺʳʚʦʜʳ. ʅʘ ʵʪʘʧʝ ʢʣʦʥʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ ʪʘʢʩʦʥʳ 

ʨʦʜʘ Amelanchier ʥʝ ʠʤʝʶʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʨʠʟʥʘʢʘʤ 

ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʋ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Amelanchier ʣʠʩʪʴʷ 

ʛʠʧʦʩʪʦʤʘʪʠʯʝʩʢʠʝ, ʠ ʫʩʪʴʠʮʘ ʥʘʭʦʜʷʪʩʷ ʪʦʣʴʢʦ ʥʘ ʘʙʘʢʩʠʘʣʴʥʦʡ 

ʩʪʦʨʦʥʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ.  

ʊʠʧ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʚ ʦʩʥʦʚʥʦʤ, ʘʥʦʤʦʮʠʪʥʳʡ, ʝʜʠʥʠʯʥʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʘʥʠʟʦʮʠʪʥʳʡ ʪʠʧ ʫ ʣʠʩʪʴʝʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʩʪʝʨʠʣʴʥʳʭ 

ʫʩʣʦʚʠʡ.  

ɺ ʭʦʜʝ ʘʜʘʧʪʘʮʠʠ ʠ ʫ A. ʩanadensis, ʠ ʫ A. alnifolia ʤʝʥʷʝʪʩʷ 

ʬʦʨʤʘ ʫʩʪʴʠʮ: ʚ ʫʩʣʦʚʠʷʭ in vitro ʫʩʪʴʠʮʘ ʦʢʨʫʛʣʳʝ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʫʩʣʦʚʠʷʭ ex vitro ʫʩʪʴʠʮʘ ʧʨʠʦʙʨʝʪʘʶʪ ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʬʦʨʤʫ. 

ĬAmelasorbus ʙʳʩʪʨʝʝ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ 

ʩʨʝʜʳ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ A. alnifolia ʠ A. ʩanadensis: ʚ ʫʩʣʦʚʠʷʭ ex vitro 

ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ ʠ ʯʠʩʣʦ ʫʩʪʴʠʮ ʥʠʞʝ, ʠʟ-ʟʘ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ 

ʧʣʦʱʘʜʴ ʪʨʘʥʩʧʠʨʘʮʠʠ.  
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STRUCTURE OF THE LEAF  BLADE   

OF AMELANCHIER  MEDIK.  PLANTS  

IN VITRO AND AT THE ADAPTATION  STAGE 

 

E.N. Raeva-Bogoslovskaya, O.I. Molkanova, Yu.K.  Vinogradova 
Tsitsin Main Botanical Garden RAS, Moscow 

 
The adaptive ability of a plant in vitro largely depends on the structure of the 

leaf blade. The stomatal apparatus and other elements of the epidermis can 

play a decisive role in plant resistance to various stress factors. Data 

reflecting the structure of the leaf epidermis of the taxa Amelanchier Medik 

(serviceberry) are incomplete and fragmentary in the scientific literature. 

The purpose of the work is to establish patterns of changes in the structural 

elements of regenerants leaf blade of the genus Amelanchier in vitro and ex 

vitro. To study the features of the development of the stomatal apparatus, we 

compared leaf blades under various cultivation conditions: in vitro and at the 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 81 - 

stage of adaptation. The method of studying the imprints of stomata 

according to Polacci was used. Morphometric features of stomata (polar axis 

length and equatorial diameter) were measured using a Keyence VHX-

1000E digital microscope on lacquer replicas from leaves of the median 

formation. All  representatives of the genus Amelanchier, regardless of 

cultivation conditions, have a hypostomatic leaf type. All  samples were 

characterized by the anomocytic type of stomatal apparatus structure; at the 

stage of proper clonal micropropagation, the anisocytic type of stomata was 

encountered sporadically. It was noted that the shape of stomata during the 

transition from in vitro to ex vitro culture in almost all studied 

representatives of the genus Amelanchier, except for ĬAmelasorbus, changed 

from round to elliptical. In ĬAmelasorbus, this indicator did not change 

significantly; the ratio of the polar axis to the equatorial diameter was less 

than 1,5. Statistically significant differences were established between the 

area of the stomatal apparatus in cultivated explants and plants that 

underwent changes under the influence of abiotic stress. The relative 

transpiration area decreased by 3,5 times in ĬAmelasorbus, by almost 2 

times in A. canadensis, and by 1,5 times in A. alnifolia. 

Keywords: Amelanchier Medik., in vitro, ex vitro, stomatal apparatus. 
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ʆɹ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʃʀʉʊɺɽʅʅʀʎʓ ʉʀɹʀʈʉʂʆʁ  

ɼʃʗ ʇʆɺʓʐɽʅʀʗ ɼɽʇʆʅʀʈʆɺɸʅʀʗ ʋɻʃɽʈʆɼɸ ʃɽʉɸʄʀ 

 

ʅ.ʇ. ʉʘʚʠʥʳʭ
1
, ɸ.ɸ. ʊʝʪʝʨʠʥ

1,2
 

1
ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʠʨʦʚ 

2
ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʵʢʦʣʦʛʠʠ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʇʝʨʤʴ 

 
ɸʨʝʘʣ ʠ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ 

(Larix sibirica L.) ʦʮʝʥʝʥʳ ʩ ʧʦʟʠʮʠʡ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʟʲʷʪʠʷ ʠʟ 

ʘʪʤʦʩʬʝʨʳ ʠ ʩʚʷʟʳʚʘʥʠʷ ʫʛʣʝʨʦʜʘ. ʆʪʤʝʯʝʥʘ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ 

ʰʠʨʦʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʨʝʘʣʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʠʜʘ. ʇʦʢʘʟʘʥʳ 

ʚʳʩʦʢʠʝ ʩʝʢʚʝʩʪʨʠʨʫʶʱʠʝ ʠ ʜʝʧʦʥʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʦʩʦʙʝʡ ʚʠʜʘ. 

ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ L. sibirica ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠ ̫ ʣʝʩʦʚ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʝʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ) ʠ ʧʦʚʳʰʝʥʠ,̫ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ ʣʝʩʦʚ, ʚʢʣʶʯʘʷ ʧʨʦʜʫʢʮʠʶ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪ ʧʣʘʥʝʪʳ, ʩʝʢʚʝʩʪʨʘʮʠʷ ʫʛʣʝʨʦʜʘ, 

ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʫʛʣʝʨʦʜʘ, ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ, ʧʨʠʨʦʩʪ ʜʨʝʚʝʩʠʥʳ, 

ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʠ ʚʠʜʘ. 

 

ɺʚʝʜʝʥʠʝ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʧʣʘʥʝʪʳ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ʩʪʘʣʠ ʦʙʲʝʢʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ. ʇʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʧʨʠʟʥʘʥʦ ʚʩʝʦʙʱʝʡ 

ʧʨʦʙʣʝʤʦʡ. ɺ 1992 ʛʦʜʫ ʧʦʜʧʠʩʘʥʘ ʈʘʤʦʯʥʘʷ ʢʦʥʚʝʥʮʠʷ ʆʨʛʘʥʠʟʘʮʠʠ 

ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ɿʝʤʣʠ (ʈʘʤʦʯʥʘʷ 

ʢʦʥʚʝʥʮʠ,̫ 1992). ʅʦ ʨʝʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʜʦʩʪʠʛʥʫʪʴ ʥʝ ʫʜʘʣʦʩʴ: ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʢʣʠʟʤʦʚ. ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ 

ʧʦʣʦʞʝʥʠʡ ʂʦʥʚʝʥʮʠʠ ʚ 2015 ʛʦʜʫ ʚʝʜʫʱʠʤʠ ʩʪʨʘʥʘʤʠ ʤʠʨʘ 

ʧʦʜʧʠʩʘʥʦ ʇʘʨʠʞʩʢʦʝ ʩʦʛʣʘʰʝʥʠʝ ʧʦ ʢʣʠʤʘʪʫ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʚʳʚʝʜʝʥʠʷ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠʟ ʘʪʤʦʩʬʝʨʳ 

ʧʨʠʟʥʘʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ (ɹʠʪʚʘ ʟʘ ʢʣʠʤʘʪé, 2021). ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʠ 

ɺ.ɺ. ʇʫʪʠʥ ʥʘ ʩʘʤʤʠʪʝ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʚ ɻʣʘʟʛʦ ʚ ʨʘʤʢʘʭ 26-ʡ 

ʩʝʩʩʠʠ ʂʦʥʬʝʨʝʥʮʠʠ ʉʪʦʨʦʥ ʈʘʤʦʯʥʦʡ ʢʦʥʚʝʥʮʠʠ ʆʆʅ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʢʣʠʤʘʪ 02 ʥʦʷʙʨʷ 2021 ʛʦʜʘ ʦʪʤʝʪʠʣ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʜʝʡʩʪʚʝʥʥʳʭ 

ʩʧʦʩʦʙʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʣʠʤʘʪʘ ɿʝʤʣʠ ʤʦʞʝʪ ʩʪʘʪʴ ʫʩʪʦʡʯʠʚʦʝ 

É ʉʘʚʠʥʳʭ ʅ.ʇ., ʊʝʪʝʨʠʥ ɸ.ɸ. 
    2022 
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ʫʧʨʘʚʣʝʥʠʝ ʣʝʩʘʤʠ. ʈʦʩʩʠʷ ï ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʪʨʘʥ ʜʣ ̫ʨʝʰʝʥʠʷ 

ʵʪʠʭ ʧʨʦʙʣʝʤ ʚ ʤʠʨʝ: ʟʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʦ 20% ʚʩʝʭ ʣʝʩʦʚ ʧʣʘʥʝʪʳ 

(ʦʢʦʣʦ 809 ʤʣʥ. ʛʘ) (ɹʠʪʚʘ ʟʘ ʢʣʠʤʘʪ..., 2021). ɼʝʨʝʚʴʷ ʚʳʧʦʣʥʷʶʪ 

ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʩʚʷʟʳʚʘʥʠʷ ʠ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ. ʅʦ 

ʩʢʦʨʦʩʪʴ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʠ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʠʪʴ ʚʳʚʝʜʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠʟ 

ʘʪʤʦʩʬʝʨʳ, ʠ ʚʚʝʜʝʥʠʝ ʠʭ ʚ ʧʨʦʮʝʩʩʳ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʢʘ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʣʝʩʥʳʭ ʜʝʨʝʚʴʝʚ ʈʦʩʩʠʠ ï ʣʠʩʪʚʝʥʥʠʮʳ 

ʩʠʙʠʨʩʢʦʡ (Larix sibirica L.) ʥʘ ʦʩʥʦʚʝ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ï ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʣʝʩʥʳʭ ʨʝʛʠʦʥʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʌ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʨʝʰʘʣʠ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ L. sibirica, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

2. ʆʮʝʥʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ ʚ ʩʚʷʟʠ ʩ 

ʤʝʭʘʥʠʟʤʘʤʠ ʩʝʢʚʝʩʪʨʘʮʠʠ ʠ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ. 

3. ʆʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ L. sibirica ʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʣʝʩʦʚ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʝʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʥʘ 

ʧʨʠʤʝʨʝ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ). 

ʄʝʪʦʜʠʢʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ, 

ʙʦʪʘʥʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ L. sibirica ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʩ ʧʦʟʠʮʠʡ 

ʩʝʢʚʝʩʪʨʘʮʠʠ ʠ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ. ʇʦʥʷʪʠʷ çʩʝʢʚʝʩʪʨʘʮʠʷ 

ʫʛʣʝʨʦʜʘè ʠ çʜʝʧʦʥʠʨʦʚʘʥʠʝ ʫʛʣʝʨʦʜʘè ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʨʘʢʪʦʚʢʝ. ʉʝʢʚʝʩʪʨʘʮʠʷ ʫʛʣʝʨʦʜʘ ï ʜʦʣʛʦʩʨʦʯʥʦʝ 

ʫʜʘʣʝʥʠʝ, ʫʣʘʚʣʠʚʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʟ ʘʪʤʦʩʬʝʨʳ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʝ y ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ɼʝʧʦʥʠʨʦʚʘʥʠʝ ʫʛʣʝʨʦʜʘ ï ʩʚʷʟʳʚʘʥʠʝ, ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʝʛʦ ʚʳʭʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ (ɹʠʪʚʘ ʟʘ ʢʣʠʤʘʪé, 2021 ʠ 

ʜʨ.). 

ɸʨʝʘʣ ʚʠʜʘ ʧʨʠʚʝʜʝʥ ʧʦ ʌʣʦʨʝ ʉʉʉʈ (1934). ɾʠʟʥʝʥʥʘʷ ʬʦʨʤʘ 

ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʀ.ɻ. ʉʝʨʝʙʨʷʢʦʚʫ (1962).  

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ L. sibirica ʦʧʠʩʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʰʢʘʣʘʤʠ ɼ. ʅ. ʎʳʛʘʥʦʚʘ (ʎʳʛʘʥʦʚ, 1983; ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʰʢʘʣʳ, 

2010). ʇʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʘ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʬʘʢʪʦʨʦʚ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʰʢʘʣ ʙʦʛʘʪʩʪʚʘ ʧʦʯʚʳ ʘʟʦʪʦʤ (Nt) ʠ ʧʝʨʝʤʝʥʥʦʩʪʠ 

ʫʚʣʘʞʥʝʥʠʷ (fH), ʧʦ ʢʦʪʦʨʳʤ ʥʝʪ ʜʘʥʥʳʭ). ʇʦ ʫʢʘʟʘʥʥʳʤ ʚ ʰʢʘʣʘʭ 

ʟʥʘʯʝʥʠʷʤ ʦʧʨʝʜʝʣʝʥʳ 1) ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʘʤʧʣʠʪʫʜʘ (ʘʤʧʣʠʪʫʜʘ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʘ) ï ʦʪʨʝʟʦʢ ʰʢʘʣʳ ʨʝʞʠʤʘ ʬʘʢʪʦʨʘ, ʚ ʧʨʝʜʝʣʘʭ 
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ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʠʜʘ; 2) ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʨʝʘʣ ï 

ʞʠʟʥʝʥʥʦʝ ʧʦʣʝ ʚʠʜʘ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʘʤʧʣʠʪʫʜ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʠʟʙʨʘʥʥʳʤ ʬʘʢʪʦʨʘʤ. 

ʇʨʠ ʩʦʦʪʥʝʩʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʳ ʩ ʯʠʩʣʦʤ ʩʪʫʧʝʥʝʡ ʰʢʘʣʳ 

ʧʦ ʬʘʢʪʦʨʫ ʨʘʩʩʯʠʪʘʥʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʘʣʝʥʪʥʦʩʪʴ 

(PEV) ʢʘʢ ʤʝʨʘ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʢ 

ʠʟʤʝʥʝʥʠʶ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʠʥʜʝʢʩʳ ʪʦʣʝʨʘʥʪʥʦʩʪʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʡ, ʧʦʯʚʝʥʥʳʡ ʠ ʦʙʱʠʡ, ʬʨʘʢʮʠʠ ʚʘʣʝʥʪʥʦʩʪʠ ʠ ʛʨʫʧʧʳ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʘ.  

ʇʦ ʢʘʞʜʦʤʫ ʬʘʢʪʦʨʫ ʨʘʩʩʯʠʪʘʥ ʙʘʣʣ ʫʩʣʦʚʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʞʠʤʘ (ɹʋʆʈ) ʢʘʢ ʩʨʝʜʥʝʝ ʤʝʞʫ ʜʚʫʤʷ ʢʨʘʡʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʳ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʪʠʧʳ ʨʝʞʠʤʘ. ʇʦ ʟʥʘʯʝʥʠʷʤ 

ɹʋʆʈ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʦʧʨʝʜʝʣʝʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ (ʂʉ) L. sibirica, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ ʜʣʷ ʦʩʦʙʝʡ ʚʠʜʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʯʘʩʪʥʦʝ ʦʪ ʜʝʣʠʤʦʛʦ (ʨʘʟʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʫʜʚʦʝʥʥʦʛʦ ʯʠʩʣʘ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʪʠʧʘ ʨʝʞʠʤʘ ʦʪ ʢʨʘʷ ʘʤʧʣʠʪʫʜʳ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʘ ʧʦ ʵʪʦʤʫ ʬʘʢʪʦʨʫ ʠ ʝʜʠʥʠʮʳ) ʠ ʜʝʣʠʪʝʣʷ 

(ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʨʝʞʠʤʦʚ ʬʘʢʪʦʨʘ, 

ʦʭʚʘʪʳʚʘʝʤʳʭ ʘʤʧʣʠʪʫʜʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʘ (ʎʳʛʘʥʦʚ, 1983). 

ʇʦ ʠʟʚʝʩʪʥʳʤ ʜʘʥʥʳʤ (ʇʨʠʨʦʜʘé, 1960; ʇʝʨʝʚʝʜʝʥʮʝʚ ʠ ʜʨ., 

2010) ʫʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʜʣʷ ʧʦʜʟʦʥʳ 

ʶʞʥʦʡ ʪʘʡʛʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: 

ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʚ ʤɼʞ/ʤ
2
/ʛʦʜ, ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʘʤʦʛʦ 

ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ (ʷʥʚʘʨʴ), ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

(ʩʦʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʠʭ ʦʩʘʜʢʦʚ ʠ ʠʩʧʘʨʝʥʠʷ), ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ʚ 

ʧʦʯʚʝ, ʝ y ʢʠʩʣʦʪʥʦʩʪʠ. ʉʦʦʪʥʝʩʝʥʳ ʟʥʘʯʝʥʠʷ ʢʣʠʤʘʪʘ ʨʝʛʠʦʥʘ ʠ 

ʢʘʞʜʦʛʦ ʪʠʧʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦ ɼ.ʅ. ʎʳʛʘʥʦʚʫ (1983); 

ʦʮʝʥʝʥʦ ʢʘʯʝʩʪʚʦ ʨʝʞʠʤʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʳʝ ʟʘʥʝʩʝʥʳ ʚ 

ʪʘʙʣʠʮʫ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ L. sibirica ʢ ʩʝʢʚʝʩʪʨʘʮʠʠ ʠ 

ʜʝʧʦʥʠʨʦʚʘʥʠʶ ʫʛʣʝʨʦʜʘ ʦʮʝʥʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʧʘʩʦʚ ʠ ʛʦʜʦʚʦʛʦ 

ʧʨʠʨʦʩʪʘ ʜʨʝʚʝʩʠʥʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʜʣʷ 

ʣʝʩʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʦʥʠʪʝʪʦʚ (ʊʘʙʣʠʮʳ ʠ 

ʤʦʜʝʣʠ ʨʦʩʪʘé, 2006). ɼʣʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʝʡ (Pinus sylvestris L.) ʠ 

ʣʠʩʪʚʝʥʥʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ. ʇʦ 

ʝʣʠ (Picea L.) ʠ ʙʝʨʝʟʝ (Betula L.) ʧʦʜʦʙʥʳʝ ʪʘʙʣʠʮʳ ʚ ʩʧʨʘʚʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʘʭ ʦʪʩʫʪʩʪʚʫʶʪ, ʧʦʵʪʦʤʫ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʙʣʠʮʳ 

ʭʦʜʘ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ. ʇʦʩʢʦʣʴʢʫ ʦʩʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Populus 
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tremula L.) ʠʤʝʝʪ ʦʙʳʯʥʦ ʧʦʨʦʩʣʝʚʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʙʣʠʮʳ ʭʦʜʘ ʨʦʩʪʘ ʦʩʠʥʳ ʧʦʨʦʩʣʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʀʟ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʷ ʚ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʘʭ ʧʦ ʚʦʟʨʘʩʪʘʤ ʦʪ 20 

ʜʦ 110 ʣʝʪ, ʘ ʪʘʢʞʝ ʪʝʢʫʱʝʝ ʠʟʤʝʥʝʥʠʝ ʟʘʧʘʩʘ ʚ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʘʭ ʥʘ 

1 ʛʝʢʪʘʨ ʚ ʛʦʜ ï ʧʨʠʨʦʩʪ ʥʘʩʘʞʜʝʥʠʷ (ʜʘʣʝʝ ï ʧʨʠʨʦʩʪ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʊʝʨʨʠʪʦʨʠʷ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

120 ʪʳʩ. ʢʤ
2
, ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ 570 ʢʤ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠ 440 ʢʤ ʩ ʟʘʧʘʜʘ 

ʥʘ ʚʦʩʪʦʢ. ɺʩʣʝʜʩʪʚʠʝ ʨʘʟʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ ʠ ʚʣʘʛʠ, ʧʦʩʪʫʧʘʶʱʠʭ 

ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʩʧʝʢʪʨʘ ʪʠʧʦʚ ʧʦʯʚ ʠ ʣʝʩʦʚ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ ʚʳʜʝʣʝʥʳ ʪʨʠ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʝ ʟʦʥʳ: ʩʨʝʜʥʝʡ ʪʘʡʛʠ, ʶʞʥʦʡ 

ʪʘʡʛʠ ʠ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʠ 

ʧʦʜʟʦʥʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʶʞʥʦʡ ʪʘʡʛʠ, ʩʨʝʜʥʝʡ ʪʘʡʛʠ, 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʳʭ ʣʝʩʦʚ (ʇʨʠʨʦʜʘé, 1960). 

ʂʣʠʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʪʝʧʣʳʤ 

ʣʝʪʦʤ. ʇʦʩʪʫʧʣʝʥʠʝ ʪʝʧʣʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 300 ʤɼʞ/ʤ
2
 /ʛʦʜ; 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 1,4ï1,5, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʚʳʰʝʥʠʝ 

ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʥʘʜ ʠʩʧʘʨʝʥʠʝʤ; ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ 

ʤʝʩʷʮʘ (ʷʥʚʘʨʴ) ï -12,8
0 
ï -14,5

0
. ʊʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩ ʤʘʢʩʠʤʫʤʦʤ ʥʘ ʣʝʪʦ. ʇʦʯʚʳ, ʧʨʠʛʦʜʥʳʝ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʣʝʩʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ: ʩʣʘʙʦ- ʠ 

ʩʠʣʴʥʦ ʦʧʦʜʟʦʣʝʥʥʳʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʦʪ 1,5 ʜʦ 2,5 %, 

ʥʝʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (ʈʅ 5,6ï6,5) ʠ ʩʠʣʴʥʦ ʦʧʦʜʟʦʣʝʥʥʳʝ 

ʤʘʣʦʧʣʦʜʦʨʦʜʥʳʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 0,1ï0,4 % ʠ ʚʳʩʦʢʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ (ʈʅ 4,0ï5,5). 

ʃʝʩʘ ʚ ʨʝʛʠʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʢʦʣʦ 7542,6 ʪʳʩ. ʛʘ (20% ʣʝʩʦʚ 

ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ); ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʦʨʝʘʣʴʥʦʛʦ 

ʪʠʧʘ. ʉʨʝʜʥʠʡ ʩʦʩʪʘʚ ʥʘʩʘʞʜʝʥʠʡ ʧʦ ʧʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʚʳʨʘʞʘʝʪʩʷ 

ʬʦʨʤʫʣʦʡ 2ʉ3ɽ3ɹ1ʆʩ1ʃʮ+ʇʝʜʆʣʩ (ʃʝʩʥʦʡ ʧʣʘʥ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ., 

2018; ʆ ʩʦʩʪʦʷʥʠʠé, 2021). ʆʩʥʦʚʥʳʝ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ: ʝʣʴ 

(ʥʘ 2295,4 ʪʳʩ. ʛʘ ʩ ʟʘʧʘʩʦʤ 356,94 ʤʣʥ. ʤ
3
), ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (ʥʘ 

1594,6 ʪʳʩ. ʛʘ ʩ ʟʘʧʘʩʦʤ 268,55 ʤʣʥ. ʤ
3
), ʦʩʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (732,9 

ʪʳʩ. ʛʘ ʩ ʟʘʧʘʩʦʤ 108,54 ʤʣʥ. ʤ
3
), ʙʝʨʝʟʘ (2683,4 ʪʳʩ. ʛʘ ʩ ʟʘʧʘʩʦʤ 

367,13 ʤʣʥ. ʤ
3
). ʊʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ (L. sibirica 

L.), ʧʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica L.), ʦʣʴʭʘ ʩʝʨʘʷ (Alnus incana L.) 

ʆʙʱʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʚ ʣʝʩʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʟʝʤʣʷʭ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,14 ʤʣʨʜ. ʤ
3
, ʚ ʪʦʤ ʯʠʩʣʝ ʭʚʦʡʥʳʭ ʧʦʨʦʜ 

0,64 ʤʣʨʜ. ʤ
3 
(56%), ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ï 0,50 ʤʣʨʜ. ʤ

3
 (44%). 

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʚʠʜʦʚ ʚ 

ʈʦʩʩʠʠ ï Larix sibirica. ʃʠʩʪʚʝʥʥʠʯʥʠʢʠ ʟʘʥʠʤʘʶʪ 41,6% ʧʦʢʨʳʪʦʡ 

ʣʝʩʦʤ ʧʣʦʱʘʜʠ ʩʪʨʘʥʳ (ʂʘʨʘʩʝʚʘ, 2003).  

Larix sibirica ï ʣʝʪʥʝʟʝʣʝʥʦʝ ʣʠʩʪʦʧʘʜʥʦʝ ʧʨʷʤʦʩʪʦʷʯʝʝ 

ʦʜʥʦʩʪʚʦʣʴʥʦʝ ʜʝʨʝʚʦ. ʅʘ ʟʘʧʘʜʝ ʘʨʝʘʣ ʚʠʜʘ ʦʭʚʘʪʳʚʘʝʪ ʧʦʜʟʦʥʫ 
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ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʜʦ ɹʝʣʦʛʦ ʤʦʨʷ. ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʛʨʘʥʠʮʝʡ ʪʫʥʜʨ ʠ ʜʦʩʪʠʛʘʝʪ ʥʠʟʦʚʠʡ ɽʥʠʩʝʷ ʠ ʇʷʩʠʥʳ. ɺʦʩʪʦʯʥʘʷ 

ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ ʧʦ ʚʦʜʦʨʘʟʜʝʣʫ ʃʝʥʳ ʠ ɽʥʠʩʝʷ ʠ ʜʘʣʝʝ ʢ 

ʗʙʣʦʥʝʚʦʤʫ ʭʨʝʙʪʫ. ʀʟʦʣʠʨʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʘʨʝʘʣʘ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʛʦʨʘʭ ʉʘʫʨ ʠ ʊʘʙʘʛʘʪʘʡ. Larix rossica (Rgl.) Trautv., ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʠʙʠʨʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʥʳʥʝ ʢʘʢ ʩʠʥʦʥʠʤ Larix sibirica (ɸʬʦʥʠʥ ʠ ʜʨ., 2008). ɺ ʂʠʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ L. rossica ʘʢʪʠʚʥʦ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʩʥʷʢʘʭ ʥʘ 

ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ. ʉʨʝʜʠ ʚʷʪʩʢʠʭ ʣʝʩʦʚ ʝʩʪʴ ʫʯʘʩʪʢʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ, ʚʦʟʤʦʞʥʦ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ 

ʚʜʦʣʴ ʨʝʢʠ ɺʷʪʢʠ. ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦʣʥʦʮʝʥʥʳʤʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʣʝʩʘʤʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʙʦʨʦʚʦʛʦ ʠ 

ʥʝʤʦʨʘʣʴʥʦʛʦ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʊʘʢʠʝ ʩʦʦʙʱʝʩʪʚʘ 

ʚʢʣʶʯʝʥʳ ʚ ʧʝʨʝʯʝʥʴ ʚʳʩʦʢʠʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ 

(ʉʘʚʠʥʳʭ ʠ ʜʨ., 2021). 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ L. sibirica ʦʧʨʝʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʰʢʘʣ ɼ.ʅ. ʎʳʛʘʥʦʚʘ (1983) (ʨʠʩ. 1, ʪʘʙʣʠʮʘ).  

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʤʧʣʠʪʫʜʳ L. sibirica ʧʦ ʨʘʟʥʳʤ ʬʘʢʪʦʨʘʤ 

ʚʢʣʶʯʘʶʪ ʨʘʟʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʨʝʞʠʤʦʚ (ʩʪʫʧʝʥʝʡ ʧʦ ʰʢʘʣʘʤ): 

ʪʨʠ ʠʟ 15 ʧʦ Om ʠ 11 ʠʟ 13 ʧʦ Rc. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʟʘʥʠʤʘʶʪ ʥʘ 

ʰʢʘʣʘʭ ʨʘʟʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʧʦ Tm, Cr, Tr ï ʦʪ ʤʠʥʠʤʘʣʴʥʳʭ ʜʦ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ; ʧʦ Om ʠ Hd ï ʪʦʣʴʢʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ; ʧʦ Kn ï ʦʪ ʩʨʝʜʥʠʭ 

ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ. ʕʪʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʚʘʣʝʥʪʥʦʩʪʴ (ʈEV) ʚʠʜʘ. ʇʦ Om ʠ Cr ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ 

ʩʪʝʥʦʙʠʦʥʪ; ʧʦ Tm, Tr ʠ Hd ï ʛʝʤʠʩʪʝʥʦʙʠʦʥʪ; ʧʦ Rc ʠ Lc ï ʵʚʨʠʙʠʦʥʪ. 

ʀʥʜʝʢʩ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʡ (0,34) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʠʜ 

ʢʘʢ ʛʝʤʠʩʪʝʥʦʙʠʦʥʪ; ʧʦʯʚʝʥʥʳʡ (0,56) ï ʢʘʢ ʤʝʟʦʙʠʦʥʪ; ʦʙʱʠʡ (0,45) ï 

ʪʘʢʞʝ ʢʘʢ ʛʝʤʠʩʪʝʥʦʙʠʦʥʪ. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʜʘʥʥʳʤ, L. sibirica 

ʜʦʩʪʘʪʦʯʥʦ ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ʅʦ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʠ ʩʨʝʜʳ (ʂʉ) ʦʩʥʦʚʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

(Tm, Kn, Om) ʠ Hd ʣʫʯʰʠʝ (ʂʉ ʨʘʚʝʥ ʠʣʠ ʙʦʣʝʝ 100%). ʇʦ ʰʢʘʣʘʤ Cr 

ʠ Hd ï ʭʦʨʦʰʠʝ. ʃʠʰʴ ʧʦ ʰʢʘʣʘʤ Rc ʠ Lc ʩ ʰʠʨʦʢʦʡ ʟʦʥʦʡ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚʠʜʘ ʚ ʧʨʝʜʝʣʘʭ ʰʢʘʣʳ 

ʬʘʢʪʦʨʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʝʥʠʷ ʈEV, ʨʘʩʪʝʥʠʝ 

ʩʧʦʩʦʙʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ 

ʠ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʨʝʘʣ. ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤ 

ʜʣʷ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ ʩʦʛʣʘʩʥʦ ʦʙʱʠʤ ʧʦʟʠʮʠʷʤ ʚʠʜʘ, ʠʤʝʝʪ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ.  
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ʈʠʩ. 1. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʘʨʝʘʣ Larix sibirica:  
ʰʢʘʣʳ: ʊm ï ʪʝʨʤʦʢʣʠʤʘʪʠʯʝʩʢʘʷ; ʂn ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ;  

Om ï ʘʨʠʜʥʦʩʪʠ-ʛʫʤʠʜʥʦʩʪʠ; Cr ïʢʨʠʦʢʣʠʤʘʪʠʯʝʩʢʘʷ; Hd ï ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ;  

Tr ï ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ; Lc ïʦʩʚʝʱʝʥʥʦʩʪʠ ï ʟʘʪʝʥʝʥʠʷ; Rc ï ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ;  

ʨʷʜ 1 ï ʤʠʥʠʤʘʣʴʥʳʝ, ʨʷʜ 2 ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ ʩʨʝʜʳ;  

ʮʠʬʨʦʚʳʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʬʘʢʪʦʨʦʚ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 

 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ɹʋʆʈ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʥʝʤʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦ ʚʩʝʤ ʬʘʢʪʦʨʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʢʣʠʤʘʪʫ ʩ 

ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʯʚ (ʥʝʙʦʛʘʪʳʭ, ʦʪ 

ʩʣʘʙʦʢʠʩʣʳʭ ʜʦ ʢʠʩʣʳʭ) ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʵʪʦʤʫ, ʩʦʛʣʘʩʥʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ, L. sibirica ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʦ ʧʨʠ 

ʚʳʙʦʨʝ ʫʯʘʩʪʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʩʘʜʦʢ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ, ʘ ʧʨʠ ʫʭʦʜʝ ʟʘ ʧʦʩʘʜʢʘʤʠ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʡ ʩʚʝʪʦʚʦʡ ʨʝʞʠʤ. 
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ʊʘʙʣʠʮʘ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ Larix sibirica 

ʐʢʘʣʘ (ʧʨʠʟʥʘʢ) 

ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

1 2 3 4 5 6 7 

Tm (ʢʢʘʣ/ʩʤ
2 
/ʛʦʜ) 

300 ʤɼʞ/ʤ
2 
/ʛʦʜ 

 

17 
4ï9 

6,5 

0,35 

ɻʩ 

0,34 

ɻʉ 

ɹʦʨʝʘʣʴʥʳʡ ï 

ʩʫʙʙʦʨʝʣʴʥʳʡ 

133/ 

100/ 

116 

ʄʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʂʉ 100%, 

ʚʠʜ ʚʳʥʦʩʣʠʚ ʧʦ 

ʵʪʦʤʫ ʬʘʢʪʦʨʫ ʧʦ 

ʚʩʝʤʫ ʘʨʝʘʣʫ. 

ʋʩʣʦʚʠʷ ʣʫʯʰʠʝ. 

Kn (ʠʟʦʪʝʨʤʘ ʩʘʤʦʛʦ 

ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ) 

ʂʣʠʤʘʪ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

15 
8ï14 

11 

0,47 

ʄ 
ʉʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

114/ 

100/ 

107 

Om (ʨʘʟʥʦʩʪʴ ʛʦʜʦʚʳʭ 

ʩʫʤʤ ʦʩʘʜʢʦʚ ʠ 

ʠʩʧʘʨʷʝʤʦʩʪʠ) 

ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 1,4ï1.5 

15 
7ï9 

8 

0,2 

ʉ 

ʉʫʙʘʨʠʜʥʳʡ ï 

ʩʫʙʛʫʤʠʜʥʳʡ 

155/ 

133/ 

144 

Cr (ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ 

ʤʝʩʷʮʘ) 

ï 12,8
ę
 ï 14.5ę 

ʋʤʝʨʝʥʥʦ ʭʦʣʦʜʥʘʷ 

ʟʠʤʘ. ʊʝʧʣʦʝ ʣʝʪʦ. 

15 
2ï6 

4 

0,33 

ʉ 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ 

ʤʝʞʫ ʫʩʣʦʚʠʷʤʠ 

ʩʫʨʦʚʳʭ ʟʠʤ ʠ 

ʜʦʚʦʣʴʥʦ ʩʫʨʦʚʳʭ 

ʟʠʤ 

66/ 

33/ 

50 

ʇʦʧʫʣʷʮʠʷ 

ʫʩʪʦʡʯʠʚʦ ʩʫʱʝʩʪ-

ʚʫʝʪ ʧʨʠ ʂʉ 7ï8%. 

ʋʩʣʦʚʠʷ ʭʦʨʦʰʠʝ 

Hd 23 9ï16 

12,5 

0,35 

ɻʩ 

 

 

 

 

 

 

 

 

 

 

 

 

 

0,56 

ʄ 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ 

ʤʝʞʜʫ ʩʫʭʦʣʝʩʦ-

ʣʫʛʦʚʦʡ ʠ 

ʚʣʘʞʥʦʣʝʩʦʣʫʛʦʚʦʡ 

225/ 

200/ 

219 

ʄʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʂʉ ʙʦʣʝʝ 

100%, ʧʦ ʚʩʝʤʫ 

ʘʨʝʘʣʫ ʫʩʣʦʚʠʷ 

ʣʫʯʰʠʝ 

Tr ʉʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ 1,5ï2%, 

ʫ 45% ʧʦʯʚ ï 0,1ï0,4 

19 
3ï9 

6 

0,37 

ɻʩ 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ 

ʤʝʞʜʫ ʥʝʙʦʛʘʪʳʤʠ 

ʠ ʜʦʚʦʣʴʥʦ 

ʙʦʛʘʪʳʤʠ ʧʦʯʚʘʤʠ 

86/ 

57/ 

55 

ʋʩʣʦʚʠʷ ʭʦʨʦʰʠʝ, 

ʧʨʠ ʚʳʙʦʨʝ 

ʧʣʦʱʘʜʢʠ ʜʣʷ 

ʧʦʩʘʜʦʢ ʫʯʠʪʳʚʘʪʴ 

ʪʠʧ ʧʦʯʚ 

Rc 

ʈʅ = 5,6ï6,5 ʫ 

ʩʣʘʙʦʢʠʩʣʳʭ ʧʦʯʚ, 

4,0ï5,5 ʫ ʢʠʩʣʳʭ 

13 
1-11 

6 

0,85 

ʕ 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ 

ʤʝʞʜʫ ʢʠʩʣʳʤʠ ʠ 

ʩʣʘʙʦʢʠʩʣʳʤʠ 

ʧʦʯʚʘʤʠ 

18/ 

0/ 

9 

ʇʦ ʩʨʝʜʥʝʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʫʩʣʦʚʠʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ, 

ʂʉ ʙʦʣʴʰʝ 7ï8%. 

ʇʨʠ ʧʦʩʘʜʢʘʭ 

ʫʯʠʪʳʚʘʪʴ 

ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ 

Lc 9 
1ï6 

3,5 

0,67 

ʕ 

ʆʪ ʧʦʣʫʦʪʢʨʳʪʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʜʦ 

ʩʚʝʪʣʳʭ ʣʝʩʦʚ 

32/ 

0/ 

16 

ʋʩʣʦʚʠʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ, 

ʦʩʚʝʱʝʥʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʫʭʦʜʘʤʠ 
ʇʨʠʤʝʯʘʥʠʝ. 1ï ʯʠʩʣʦ ʩʪʫʧʝʥʝʡ ʰʢʘʣʳ; 2 ï ʚ ʯʠʩʣʠʪʝʣʝ ï ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʨʝʘʣ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ 

ï ʙʘʣʣ ʫʩʣʦʚʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ; 3 ï ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʘʣʝʥʪʥʦʩʪʴ;  

4 ï ʠʥʜʝʢʩ ʪʦʣʝʨʘʥʪʥʦʩʪʠ; 5 ï ʫʩʣʦʚʥʦ ʦʧʪʠʤʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ; 6 ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʠ ʩʨʝʜʳ: ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ/ʧʦ ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ/ʧʦ 

ʙʘʣʣʫ ʫʩʣʦʚʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ; 7 ï ʧʨʠʤʝʯʘʥʠʝ.  



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 89 - 

ɺ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʢʠʨʦʚʩʢʠʝ ʣʝʩʦʚʦʜʳ ʘʢʪʠʚʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʣʠ, ʩʦʟʜʘʚʘʷ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʠʟ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. ɺ ʨʷʜʝ ʨʘʡʦʥʦʚ ʚ 50ï60-ʝ ʛʦʜʳ ʙʳʣʘ 

ʧʦʩʘʞʝʥʘ ʠ L. sibirica. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʪʦ ʙʳʣʠ ʥʝʙʦʣʴʰʠʝ ʧʦ 

ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʠ ʩʨʝʜʠ ʣʝʩʦʚ ʠʣʠ ʚ ʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʥʘ ʟʘʨʘʩʪʘʶʱʠʭ 

ʣʝʩʦʤ ʧʦʣʷʭ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘ ʤʝʩʪʝ ʧʦʩʘʜʦʢ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ ʚ 

ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

 ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʚʠʜʘʤʠ ʭʚʦʡʥʳʭ 

ʜʝʨʝʚʴʝʚ ʣʠʩʪʚʝʥʥʠʮʳ ʦʙʣʘʜʘʶʪ ʦʩʦʙʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʪʦʣʩʪʦʡ ʢʦʨʝ, ʜʝʨʝʚʴʷ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʥʠʟʦʚʳʤ ʣʝʩʥʳʤ ʧʦʞʘʨʘʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʚʨʝʞʜʘʶʪʩʷ ʧʨʠ ʥʠʟʢʦʡ 

ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʧʨʝʧʷʪʩʪʚʫʷ ʚʦʟʚʨʘʱʝʥʠʶ 

ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

ʃʠʩʪʚʝʥʥʠʮʳ ʩʧʦʩʦʙʥʳ ʚʩʘʩʳʚʘʪʴ ʚʦʜʫ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʝʝ 

ʟʥʘʯʝʥʠʷʭ (ʂʘʨʘʩʝʚʘ, 2003), ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʆʥʠ ʚ 2ï2,5 ʨʘʟʘ ʙʳʩʪʨʝʝ ʧʦʛʣʦʱʘʝʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠʟ 

ʚʦʟʜʫʭʘ, ʯʝʤ ʝʣʴ, ʠ ʧʦʯʪʠ ʚ 1,5 ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʦʩʥʘ (ʀʚʘʥʦʚ, 1946). 

ʆʜʠʥ ʢʠʣʦʛʨʘʤʤ ʭʚʦʠ ʣʠʩʪʚʝʥʥʠʮʳ ʧʨʦʜʫʮʠʨʫʝʪ ʜʦ 3 ʢʛ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʦʛʜʘ ʢʘʢ ʝʣʴ ï 0,5ï0,6 ʢʛ, ʩʦʩʥʘ ï 1,3ï2,0 ʢʛ 

(ɼʳʣʠʩ, ʅʦʩʦʚʘ, 1977). ɺ ʪʝʧʣʳʝ ʩʦʣʥʝʯʥʳʝ ʜʥʠ 1 ʛʘ ʣʠʩʪʚʝʥʥʠʮʳ, 

ʧʦʛʣʦʱʘʷ 220ï280 ʢʛ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʚʳʜʝʣʷʝʪ 150ï220 ʢʛ ʢʠʩʣʦʨʦʜʘ 

(ɹʝʣʦʚ, 1964; ʂʘʨʘʩʝʚʘ, 2003). ʆʯʝʚʠʜʥʳ ʚʳʩʦʢʠʝ ʩʝʢʚʝʩʪʨʠʨʫʶʱʠʝ ʠ 

ʜʝʧʦʥʠʨʫʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʦʙʝʡ ʵʪʦʛʦ ʚʠʜʘ.  

ʀʟ-ʟʘ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʦʩʦʙʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʦʩʦʙʝʥʥʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʤʦʣʝ, Larix ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʜʨʝʚʝʩʥʳʝ 

ʧʦʨʦʜʳ ʧʦ ʧʨʦʯʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʛʥʠʝʥʠʶ ʚ 

ʩʘʤʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʳʨʳʭ ʤʝʩʪʘʭ ʠ ʚʦʜʝ 

(ʂʘʨʘʩʝʚʘ, 2003). ʇʦʵʪʦʤʫ ʵʪʦ ʜʝʨʝʚʦ ʜʦʣʴʰʝ, ʯʝʤ ʜʨʫʛʠʝ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ, ʩʧʦʩʦʙʥʳ ʩʦʭʨʘʥʷʪʴ 

ʫʛʣʝʨʦʜ ʚ ʤʥʦʛʦʣʝʪʥʠʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ, ʧʦʜʜʝʨʞʠʚʘʷ 

ʜʝʧʦʥʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʉʦʛʣʘʩʥʦ ʊʘʙʣʠʮʘʤ ʭʦʜʘ ʨʦʩʪʘ ʤ  rʩʦʩʪʘʚʠʣʠ ʛʨʘʬʠʢʠ ʜʠʥʘʤʠʢʠ 

ʠʟʤʝʥʝʥʠʷ ʟʘʧʘʩʦʚ ʠ ʧʨʠʨʦʩʪʘ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʚ 

ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 2). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ ʢ 110 ʛʦʜʘʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʭʚʦʡʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʥʘʠʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʥʘʩʘʞʜʝʥʠʷ ï 491 

ʤ
3
/ʛʘ ʧʨʦʪʠʚ 450 ʤ

3
/ʛʘ ʫ ʝʣʠ ʠ ʤʝʥʝʝ 400 ʤ

3
/ʛʘ ʫ ʩʦʩʥʳ. ʇʦʩʢʦʣʴʢʫ 

ʣʠʩʪʚʝʥʥʠʮʳ ʞʠʚʫʪ ʜʦʣʴʰʝ ʦʩʪʘʣʴʥʳʭ (ʜʦ 450ï600 ʣʝʪ ʣʠʩʪʚʝʥʥʠʮʘ 

ʩʠʙʠʨʩʢʘʷ, 300ï400 ʣʝʪ ï ʣʠʩʪʚʝʥʥʠʮʘ ʜʘʫʨʩʢʘʷ ʠ ʨʫʩʩʢʘʷ) ʧʨʦʪʠʚ 200 

ʣʝʪ ʫ ʩʦʩʥʳ ʠ 250ï300 ʣʝʪ ʫ ʝʣʠ, ʟʘʧʘʩʳ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʪʘʢ ʠ 

ʣʝʩʦʚ ʚ ʮʝʣʦʤ, ʤʦʛʫʪ ʙʳʪʴ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ.  
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʃʠʥʜʫʣʦʚʩʢʦʡ ʨʦʱʝ ʢʫʣʴʪʫʨʳ ʣʠʩʪʚʝʥʥʠʮʳ 

ʩʠʙʠʨʩʢʦʡ, ʟʘʣʦʞʝʥʥʳʝ ʧʦʩʝʚʦʤ ʩʝʤʷʥ, ʚ 216 ï ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʠʤʝʣʠ 

ʚʳʩʦʪʫ ʜʦ 42 ʤ, ʜʠʘʤʝʪʨ ʜʦ 45 ʩʤ ʠ ʟʘʧʘʩ ʩʚʳʰʝ 1600 ʤ
3
/ʛʘ (ʂʘʨʘʩʝʚʘ, 

2003; ʊʠʤʦʬʝʝʚ, 1977). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙ·ʣʴʰʠʭ ʟʘʧʘʩʦʚ ʜʨʝʚʝʩʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠʨʦʩʪʘ (ʚ ʤ
3
 ʚ ʛʦʜ ʥʘ ʦʜʠʥ ʛʘ) ʜʝʨʝʚʴʝʚ ʠ ʣʝʩʥʦʛʦ 

ʬʠʪʦʮʝʥʦʟʘ ʚ ʮʝʣʦʤ (ʜʘʣʝʝ ï ʧʨʠʨʦʩʪ ʣʠʩʪʚʝʥʥʠʮʳ, ʙʝʨʝʟʳ, ʝʣʠ ʠ ʪ.ʧ.). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʧʨʠʨʦʩʪʘ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. ʇʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʫ ʚʩʝʭ 

ʚʠʜʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʩʠʥʳ ʧʦʨʦʩʣʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʜʦ 110 

ʣʝʪ, ʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʟʘʧʘʩ ʢ ʵʪʦʤʫ ʚʦʟʨʘʩʪʫ ʫ ʣʠʩʪʚʝʥʥʠʮʳ ʚʳʰʝ 

ʚʩʝʭ.  

 

 
 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʘʧʘʩʦʚ ʠ ʧʨʠʨʦʩʪʘ  

ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʉʨʘʚʥʠʚʘʷ ʧʨʠʨʦʩʪʳ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ 

ʚʦʟʨʘʩʪʝ 20 ʣʝʪ, ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʦʙʣʘʜʘʝʪ ʦʩʠʥʘ, ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʫ ʣʠʩʪʚʝʥʥʠʮʳ ʠ ʩʦʩʥʳ, ʥʘʠʤʝʥʴʰʠʝ ï ʫ ʙʝʨʝʟʳ ʠ ʝʣʠ.  

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʨʦʩʪʘ ʦʩʠʥʳ ʦʙʲʷʩʥʷʶʪʩʷ ʝʝ 

ʚʝʛʝʪʘʪʠʚʥʳʤ (ʧʦʨʦʩʣʝʚʳʤ) ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ. ʆʜʥʘʢʦ ʧʦʩʣʝ 20 ʣʝʪ 

ʧʨʠʨʦʩʪ ʦʩʠʥʳ ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. 
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ʇʨʠʨʦʩʪ ʣʠʩʪʚʝʥʥʠʮʳ ʢ 30 ʛʦʜʘʤ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ 6,67 ʤ
3
 / ʛʘ ʚ ʛʦʜ, ʠ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʣʠʜʝʨʦʤ ʧʦ ʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʩʨʝʜʠ ʦʩʪʘʣʴʥʳʭ ʧʦʨʦʜ. ʉʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢ 

30 ʛʦʜʘʤ ʜʦʩʪʠʛʘʝʪ ʪʘʢʞʝ ʠ ʧʨʠʨʦʩʪ ʩʦʩʥʳ.  

ʆʜʥʘʢʦ ʦʥ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʫ ʣʠʩʪʚʝʥʥʠʮʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʨʦʩʪʘ ʩ 20 ʜʦ 110 ʣʝʪ (ʢʨʠʚʳʝ ʧʨʠʨʦʩʪʘ ʧʦʨʦʜ ʠʜʫʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʘʨʘʣʣʝʣʴʥʦ). ɺ ʮʝʣʦʤ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʨʦʩʪʘ ʫ 

ʣʠʩʪʚʝʥʥʠʮʳ ʠ ʩʦʩʥʳ ʩʦʭʨʘʥʷʝʪʩʷ ʩ 20 ʜʦ 40 ʣʝʪ, ʧʦʩʣʝ ʯʝʛʦ 

ʥʘʯʠʥʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦ ʩʥʠʞʘʪʴʩʷ. 

ʋ ʝʣʠ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʩʪʘ ʦʪʤʝʯʘʶʪʩʷ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ 

ʚʦʟʨʘʩʪʝ ï 40ï60 ʣʝʪ ʠ ʦʙʲʷʩʥʷʶʪʩʷ ʝʝ ʤʝʜʣʝʥʥʳʤ ʨʦʩʪʦʤ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦʨʦʜʘʤʠ. ʂ 50 ʛʦʜʘʤ ʢʨʠʚʳʝ ʧʨʠʨʦʩʪʦʚ ʝʣʠ ʠ 

ʣʠʩʪʚʝʥʥʠʮʳ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʠʨʦʩʪ ʝʣʠ ʩʪʘʥʦʚʠʪʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʠʟ ʚʩʝʭ ʧʦʨʦʜ ʜʦ 110 ʣʝʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʢʘʢ 

ʫʢʘʟʳʚʘʣʦʩʴ ʨʘʥʝʝ, ʝʣʴ, ʩʬʦʨʤʠʨʦʚʘʚ ʢ ʚʦʟʨʘʩʪʫ 110 ʣʝʪ, ʟʘʧʘʩ 

ʥʘʩʘʞʜʝʥʠʷ ʧʦʨʷʜʢʘ 444 ʤ
3
/ʛʘ ʥʝ ʤʦʞʝʪ ʜʦʛʥʘʪʴ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʣʠʩʪʚʝʥʥʠʮʫ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʢ ʩʝʢʚʝʩʪʨʘʮʠʠ ʫʛʣʝʨʦʜʘ, ʯʝʤ ʜʨʫʛʠʝ ʭʚʦʡʥʳʝ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪ. ɺʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʢʘʯʝʩʪʚʦ ʜʨʝʚʝʩʠʥʳ, ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ 

ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʘʤ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʬʫʥʢʮʠʡ ʦʧʨʝʜʝʣʷʶʪ 

ʟʥʘʯʠʤʦʩʪʴ L. sibirica ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʥʦʡ ʬʫʥʢʮʠʠ ʣʝʩʦʚ ʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʜʨʝʚʝʩʠʥʳ ʢʘʢ ʩʳʨʴʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʝʢʚʝʩʪʨʠʨʫʶʱʠʤʠ ʠ 

ʜʝʧʦʥʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʝʨʝʚʴʝʚ.  

ɺʳʚʦʜʳ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʦʚ ʟʘ ʩʯʝʪ L. sibirica ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʟʠʮʠʷʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʠʜʘ.  

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ L. sibirica ʧʦʟʚʦʣʷʶʪ ʘʢʪʠʚʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʝʢʚʝʩʪʨʘʮʠʶ ʫʛʣʝʨʦʜʘ ʠʟ ʘʪʤʦʩʬʝʨʳ, ʥʘʢʘʧʣʠʚʘʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʦʚ ʜʨʝʚʝʩʠʥʳ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʠ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʪʴ ʭʨʘʥʝʥʠʝ ʝʛʦ ʚ ʩʚʷʟʘʥʥʦʤ ʚʠʜʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʧʨʠ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʳʩʠʪ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʩʦʚ ʨʝʛʠʦʥʘ, ʫʣʫʯʰʠʪ ʠʭ ʵʢʦʩʠʩʪʝʤʥʳʝ ʬʫʥʢʮʠʠ, 

ʫʚʝʣʠʯʠʚ ʩʢʦʨʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʘʪʤʦʩʬʝʨʳ, ʩʨʦʢʠ 

ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʟʘʧʘʩʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ.  
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ʃɽʂɸʈʉʊɺɽʅʅʓɽ ʈɸʉʊɽʅʀʗ ʇʈʀʄʆʈʉʂʆɻʆ ʂʈɸʗ: 

ʀʉʊʆʈʀʗ ʀɿʋʏɽʅʀʗ 

 

ɸ.ʉ. ʂʦʣʷʜʘ
1
, ʉ.ɸ. ɹʝʨʩʝʥʝʚʘ

1
, ɸ.ʅ. ɹʝʣʦʚ

1,2
, ʅ.ɺ. ʈʝʧʰ

1 

1
ʇʨʠʤʦʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʋʩʩʫʨʠʡʩʢ 

2
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʦʢʦʣʦ 3 ʪʳʩ. ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʀʟ 

ʥʠʭ ʥʝ ʤʝʥʝʝ 300 ʚʠʜʦʚ ʦʙʣʘʜʘʶʪ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ 

ʠ ʵʤʧʠʨʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʇʨʠʤʦʨʩʢʦʛʦ 

ʢʨʘʷ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX  ʚ. ʀʟʫʯʝʥʠʝ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘʯʘʣʦʩʴ ʚ 1940-ʭ ʛʛ., ʧʨʠ ʵʪʦʤ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩʪʘʣʠ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ Araliaceae 

(Panax ginseng ʠ ʜʨ.) ʠ Schisandraceae (Schisandra chinensis), 

ʦʙʣʘʜʘʶʱʠʝ ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʠ ʘʜʘʧʪʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʢʨʫʛ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʩʷ. ɺʝʜʫʱʠʤʠ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʢʨʘʷ 

ʧʦ ʠʟʫʯʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʊʠʭʦʦʢʝʘʥʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠ ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʟʝʤʥʦʡ ʙʠʦʪʳ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʈɸʅ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʬʠʪʦʤʝʜʠʮʠʥʘ, ʘʜʘʧʪʦʛʝʥʳ. 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʶʞʥʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʷʚʠʣʩʷ ʙʦʛʘʪʳʡ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʝʛʠʦʥʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 2781 ʚʠʜʦʤ ʠʟ 878 ʨʦʜʦʚ ʠ 173 

ʩʝʤʝʡʩʪʚ (Kozhevnikov et al., 2019). 

ɿʘʩʝʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʥʘʯʘʣʦʩʴ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ XIX  ʚ. ʇʨʠʙʳʚʘʷ ʚ ʋʩʩʫʨʠʡʩʢʠʡ ʢʨʘʡ, ʨʫʩʩʢʠʝ ʠ ʫʢʨʘʠʥʩʢʠʝ 

ʧʝʨʝʩʝʣʝʥʮʳ ʧʨʠʥʝʩʣʠ ʩ ʩʦʙʦʡ ʠ ʙʦʛʘʪʳʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʣʝʯʝʙʥʳʭ ʮʝʣʷʭʨʘʩʪʝʥʠʡ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʢʘʩʘʣʦʩʴ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʦʚ ï ʧʣʦʜʦʚʳʭ 

(Hippophae rhamnoides L., Malus Mill ., Pyrus L. ʠ ʜʨ.), ʦʚʦʱʥʳʭ (Rheum 

rhabarbarum L., Daucus carota L., Armoracia rusticana Gaertn., Mey. et 

Scherb. ʠ ʜʨ.), ʢʦʨʤʦʚʳʭ (Trifolium L.) ʠ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞʥʳʭ 

ʨʘʩʪʝʥʠʡ (Humulus lupulus L., Nicotiana tabacum L. ʠ ʜʨ.). ʇʫʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, 

É ʂʦʣʷʜʘ ɸ.ʉ., ɹʝʨʩʝʥʝʚʘ ʉ.ɸ.,  

    ɹʝʣʦʚ ɸ.ʅ., ʈʝʧʰ ʅ.ɺ.,  2022 
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ʧʝʨʝʩʝʣʝʥʮʘʤ ʙʳʣʠ ʫʞʝ ʠʟʚʝʩʪʥʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʦʙʥʘʨʫʞʠʣʠ ʟʜʝʩʴ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʦʠʤ 

ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʥʘʧʦʤʠʥʘʣʠ ʨʘʩʪʝʥʠʷʠʭ ʨʦʜʠʥʳ. ʆʥʠ ʪʘʢʞʝ ʥʘʰʣʠ 

ʧʨʠʤʝʥʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʙʳʣʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥʠ 

ʦʙʣʘʜʘʶʪ ʠ ʧʦʭʦʞʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉʨʝʜʠ ʥʠʭ ʪʘʢʠʝ ʚʠʢʘʨʠʘʥʪʳ, ʢʘʢ 

Achillea asiatica Serg., Vitis amurensis Rupr., Juglans mandshurica 

Maxim., Berberis amurensis Rupr., Fragaria orientalis Losinsk., 

Chelidonium asiaticum (Hara) Krachulkova ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ï ʚʩʝʛʦ 

ʙʦʣʝʝ 70 ʚʠʜʦʚ (ʉʪʝʧʘʥʦʚʘ, 1997ʘ, ʙ; ʉʪʝʧʘʥʦʚʘ ʠ ʜʨ., 1998, 2006). ʆʥʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʠʭ ʝʚʨʦʧʝʡʩʢʠʝ 

ʨʦʜʩʪʚʝʥʥʠʢʠ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ, ʚʩʝ ʞʝ, ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ. 

ʆʜʥʘʢʦ ʧʦʩʝʣʝʥʮʳ ʧʦʚʩʪʨʝʯʘʣʠ ʥʘ ʥʦʚʳʭ ʤʝʩʪʘʭ ʨʘʩʪʝʥʠʷ, ʠʤ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʠʟʚʝʩʪʥʳʝ ï Schisandra chinensis (Turcz.) Bail. 

Phellodendron amurense Rupr. ʚʠʜʳ Actinidia Lindl. ʠ ʜʨ. ʆ ʪʦʤ, ʢʘʢ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʨʘʩʪʝʥʠʷ, ʠʤ ʙʳʣʦ ʥʝʠʟʚʝʩʪʥʦ. ɿʥʘʥʠʷ ʦ ʧʫʪʷʭ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʦʥʠ ʧʦʣʫʯʠʣʠ ʦʪ ʤʝʩʪʥʳʭ ʥʘʨʦʜʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʦʪ 

ʧʨʦʞʠʚʘʚʰʠʭ ʟʜʝʩʴ ʢʠʪʘʡʮʝʚ ʠ ʢʦʨʝʡʮʝʚ. 

ʂʠʪʘʡʩʢʘʷ ʤʝʜʠʮʠʥʘ ï ʦʜʥʘ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʥʘ ʥʘʝhʡ ʧʣʘʥʝʪʝ, 

ʦʥʘ ʥʘʩʯʠʪʳʚʘʝʪ ʥʝ ʤʝʥʝʝ 5000 ʣʝʪ (ʉʧʨʘʚʦʯʥʠʢ..., 2003; ʉʘʤʦʡʣʝʥʢʦ, 

2019). ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʝʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʫʜʝʣʷʝʪ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʪʝʥʠʷʤ (You-Ping Zhu, Woerdenbag, 

1995). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʠʪʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ 5000 ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 14% ʦʪ ʚʩʝʭ ʚʠʜʦʚ ʢʠʪʘʡʩʢʦʡ 

ʬʣʦʨʳ. ɿʜʝʩʴ ʝʞʝʛʦʜʥʦ ʜʦʙʳʚʘʶʪ ʦʢʦʣʦ 700 ʪʳʩ. ʪ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʩʳʨʴʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʦʚ. ɺ ʂʠʪʘʝ ʚʳʧʫʩʢʘʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʠʟʜʘʥʠʷ, ʧʦʣʥʦʩʪʴʶ ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʨʝʮʝʧʪʦʚ 

ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʨʘʩʪʝʥʠʡ. 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʨʝʮʝʧʪʦʚ ʢʠʪʘʡʩʢʦʡ ʤʝʜʠʮʠʥʳ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʪʘʢʞʝ ʨʦʩʩʠʡʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ɻʨʠʥʝʚʠʯ, 1990). 

ʉ ʤʦʤʝʥʪʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʨʫʩʩʢʠʤʠ ʥʘʙʣʶʜʘʣʦʩʴʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʦʞʠʚʘʚʰʠʤʠ ʟʜʝʩʴ ʢʠʪʘʡʮʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪ.ʯ. ʚ ʩʬʝʨʝ ʬʠʪʦʤʝʜʠʮʠʥʳ. ʇʨʦʜʦʣʞʘʣʦʩʴ 

ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ 1940-ʭ ʛʛ., ʢʦʛʜʘ ʢʠʪʘʡʩʢʘʷ 

ʜʠʘʩʧʦʨʘ ʙʳʣʘ ʜʝʧʦʨʪʠʨʦʚʘʥʘ ʥʘ ʨʦʜʠʥʫ. ʆʜʥʘʢʦʚ ʮʝʣʦʤ ʢʠʪʘʡʩʢʘʷ 

ʤʝʜʠʮʠʥʘ ʪʘʢ ʠ ʥʝ ʥʘʰʣʘ ʚʦʩʧʨʠʷʪʠʷ ʫ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʦʢʨʘʠʥ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʥʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʠʟʫʯʝʥʠʠ ʵʥʝʨʛʝʪʠʢʠ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʦʞʥʫʶ 

ʩʠʩʪʝʤʫ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʚʤʝʩʪʝ ʩ ʪʦʯʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʦʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʱʘʪʝʣʴʥʳʤ ʧʨʠʛʦʪʦʚʣʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ, ʫʯʝʪʦʤ ʧʨʠ 

ʧʨʠʝʤʝ ʣʝʢʘʨʩʪʚ ʢʘʢ ʩʚʦʡʩʪʚ ʩʘʤʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʠ ʣʝʢʘʨʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʚʨʝʤʝʥʠ ʠ ʩʧʦʩʦʙʘ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 
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ʦʪʜʝʣʴʥʳʝ ʨʝʮʝʧʪʳ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʚʨʝʤʝʥʠ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʫʩʩʢʦʷʟʳʯʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ. 

ʂʦʨʝʡʩʢʘʷ ʜʠʘʩʧʦʨʘ ʚ ʨʝʛʠʦʥʝ ʣʠʰʴ ʥʝʥʘʤʥʦʛʦ ʫʩʪʫʧʘʣʘ 

ʢʠʪʘʡʩʢʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢʫʣʴʪʫʨ ʥʝʠʟʙʝʞʥʦ 

ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ ʬʠʪʦʤʝʜʠʮʠʥ. ʂʦʨʝʡʩʢʘʷ 

ʥʘʨʦʜʥʘʷ ʬʠʪʦʤʝʜʠʮʠʥʘ, ʢʘʢ ʠ ʢʠʪʘʡʩʢʘʷ, ʥʘʩʯʠʪʳʚʘʝʪ ʥʝ ʦʜʥʦ 

ʪʳʩʷʯʝʣʝʪʠʝ (ʏʭʚʝ ʊʭʵʩʦʧ, 1987; Medicinalé, 1998; Kumaretal., 2013; 

ɽʨʤʦʣʘʝʚʘ, ʌʠʣʠʤʦʥʦʚʘ, 2017). ʉʝʛʦʜʥʷ ʨʷʜ ʠʩʢʦʥʥʦ ʢʦʨʝʡʩʢʠʭ 

ʨʝʮʝʧʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʨʫʩʩʢʠʤ ʥʘʩʝʣʝʥʠʝʤ 

ʢʨʘʷ. 

ʇʦʣʥʦʮʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʇʨʠʤʦʨʩʢʦʤ 

ʢʨʘʝ ʥʘʯʘʣʦʩʴ ʩ Panax ginseng C.A. Mey. ï ʢ ʢʦʥʮʫ XIXʚ. ʟʘʧʘʩʳ ʚ 

ʇʦʜʥʝʙʝʩʥʦʡ ʵʪʦʛʦ ʣʝʛʝʥʜʘʨʥʦʛʦ ʠ ʧʦʧʫʣʷʨʥʦʛʦ ʚ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ 

ʨʘʩʪʝʥʠʷ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʠʩʴ, ʠ ʚ ʇʨʠʤʦʨʴʝ ʫʩʪʨʝʤʠʣʠʩʴ ʩʙʦʨʱʠʢʠ 

çʢʦʨʥʷ ʞʠʟʥʠè, ʘ ʥʝʢʦʪʦʨʳʝ ʢʠʪʘʡʮʳ ʦʩʝʣʠ ʚ ʨʝʛʠʦʥʝ, ʚʳʨʘʱʠʚʘʷ ʝʛʦ 

ʥʘ ʟʘʪʝʨʷʥʥʳʭ ʚ ʪʘʡʛʝ ʫʯʘʩʪʢʘʭ. ɾʝʥʴʰʝʥʝʚʳʡ ʧʨʦʤʳʩʝʣ ʦʧʠʩʳʚʘʣʠ ʚ 

ʩʚʦʠʭ ʧʫʪʝʚʳʭ ʟʘʤʝʪʢʘʭ, ʩʪʘʪʴʷʭ ʠ ʢʥʠʛʘʭ ʈ.ʂ. ʄʘʘʢ (1861), ɸ.ʌ. 

ɹʫʜʠʱʝʚ (1883), ʀ.ʇ. ʅʘʜʘʨʦʚ (1887), ɺ.ʇ. ɺʨʘʜʠʡ (1903) ʠ ʜʨ. 

ʉ 1907ï1910 ʛʛ. ʢ ʟʘʛʦʪʦʚʢʝ ʜʠʢʦʨʘʩʪʫʱʝʛʦ Panax ginseng 

ʧʦʜʢʣʶʯʠʣʠʩʴ ʨʫʩʩʢʠʝ (ɾʫʨʘʚʣʝʚ, ʂʦʣʷʜʘ, 1996). ʇʨʦʜʦʣʞʠʣʘʩʴ ʦʥʘ ʠ 

ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ, ʧʨʠʯʝʤ 

ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʪʘʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʢ çɻʦʩʪʦʨʛè ʠ 

çʃʝʢʪʝʭʩʳʨʴʝè. ʉ ʥʘʯʘʣʘ XX ʚ. ʥʘʯʘʣʦʩʴ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʵʪʦʛʦ 

ʨʘʩʪʝʥʠʷ. ɺ 1910 ʛ. ʄ.ʀ. ʗʥʢʦʚʩʢʠʡ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʉʠʜʠʤ ʠ ʩ 

ʧʦʤʦʱʴʶ ʢʠʪʘʡʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʟʜʘʣ ʧʣʘʥʪʘʮʠʶ Panax ginseng 

ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ ʛʝʢʪʘʨʘ. 

ʀʥʪʝʨʝʩ ʜʣʷ ʧʝʨʚʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʧʨʝʜʩʪʘʚʣʷʣ ʥʝ ʪʦʣʴʢʦ Panax ginseng. ʊʘʢ, ʚ ʢʦʥʮʝ XIX  ʚ. ʥʘ  

ʦ. ʇʫʪʷʪʠʥʘ ʢʫʧʝʮ 1-ʡ ʛʠʣʴʜʠʠ ɸ.ɼ. ʉʪʘʨʮʝʚ ʟʘʣʦʞʠʣ ʧʣʘʥʪʘʮʠʶ 

ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʦʟʜʥʝʝ ʚ ʛ. ʅʠʢʦʣʴʩʢʝ-

ʋʩʩʫʨʠʡʩʢʦʤ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʢʠʪʘʡʮʘʤʠ ʠ ʢʦʨʝʡʮʘʤʠ, ʩʦʙʠʨʘʣ ʯʣʝʥ 

ʖʞʥʦ-ʋʩʩʫʨʠʡʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ 

ʊ.ʇ. ɻʦʨʜʝʝʚ. ʇʦʷʚʠʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʵʥʪʫʟʠʘʩʪʳ ʚʳʨʘʱʠʚʘʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ɽʣʦʚʠʮʢʠʡ, 1928). ʇʫʙʣʠʢʫʝʪʩʷ ʨʘʙʦʪʘ ʦ 

ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʷʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʂʘʨʜʘʢʦʚʘ, 1928). 

ʇʝʨʚʳʝ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʦʧʳʪʳ ʧʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ Panax 

ginseng ʧʨʦʠʟʚʝʣʠ ʩʦʪʨʫʜʥʠʢʠ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ ʖʞʥʦ-

ʋʩʩʫʨʠʡʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɻʆ ï ʚ 1927 ʛ. ʥʘ ʭʫʪʦʨʝ çʂʨʠʚʦʡ ʂʣʶʯè (ʚ 

ʵʪʦʤ ʤʝʩʪʝ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ɻʦʨʥʦʪʘʝʞʥʘʷ ʩʪʘʥʮʠʷ ɼɺʆ ʈɸʅ) ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʜʚʝ ʥʝʙʦʣʴʰʠʝ ʧʣʘʥʪʘʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʩʘʜʠʣʠ ʦʢʦʣʦ 100 

ʵʢʟʝʤʧʣʷʨʦʚ çʢʦʨʥʷ ʞʠʟʥʠè. 
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ʇʦʩʣʝ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ ʚ ɻʦʨʥʦʪʘʝʞʥʫʶ 

ʩʪʘʥʮʠʶ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʠʣʠʘʣʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʠʟʫʯʝʥʠʝ 

Panax ginseng ʧʨʦʜʦʣʞʠʣʠ ɸ.ʄ. ʉʢʠʙʠʥʩʢʘʷ ʚ ʉʫʧʫʪʠʥʩʢʦʤ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʋʩʩʫʨʠʡʩʢʦʤ, ʟʘʧʦʚʝʜʥʠʢʝ ʦʥʘ ʟʘʣʦʞʠʣʘ ʝʱʝ ʜʚʝ 

ʧʣʘʥʪʘʮʠʠ Panax ginseng ʥʘ 700 ʨʘʩʪʝʥʠʡ), ʘ ʟʘʪʝʤ ɿ.ʀ. ɻʫʪʥʠʢʦʚʘ. 

ʅʘʯʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʝʥʦʣʦʛʠʠ Panax ginseng, 

ʫʩʣʦʚʠʷʤ ʝʛʦ ʢʫʣʴʪʫʨʳ. ɺ 1934 ʛ. ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʣʘʥʪʘʮʠʷ ʞʝʥʴʰʝʥʷ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ çʂʝʜʨʦʚʘʷ ʇʘʜʴè, ʚ 1952 ʛ. ï ʚ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʤ 

ʟʘʧʦʚʝʜʥʠʢʝ. 

ʅʘʫʯʥʦʝ ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ Panax 

ginseng, ʘ ʟʘʪʝʤ ʠ ʜʨʫʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʘʯʘʣʦʩʴ ʩ 1932 ʛ. 

ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʬʠʣʠʘʣʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ. 

ɼʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʬʣʦʨʳ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʥʫʞʜ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ) ʧʨʦʚʦʜʠʣʠʩʴ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ (ʍʠʩʘʤʫʪʜʠʥʦʚʘ, 2010). 

ʅʘ ɻʦʨʥʦʪʘʝʞʥʦʡ ʩʪʘʥʮʠʠ ʩʦʪʨʫʜʥʠʢʠ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

(ʚʧʦʩʣʝʜʩʪʚʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʘʥʘʣʠʟʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ) ʚ 1933 ʛ. 

ʠʟʫʯʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠ ʩʤʦʣ ʚ ʨʘʩʪʝʥʠʷʭ ʤʝʩʪʥʦʡ 

ʬʣʦʨʳ (ɹʨʘʥʢʝ, ʇʘʨʳʰʝʚ, 1937), ʫʯʝʥʳʝ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ ʚ 

1934ï1941 ʛʛ. ʠʩʩʣʝʜʦʚʘʣʠ ʬʝʥʦʣʦʛʠʶ ʞʝʥʴʰʝʥʷ, ʫʩʣʦʚʠʷ ʝʛʦ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚ ʧʨʠʨʦʜʝ ʠ ʢʫʣʴʪʫʨʝ. ɺ 1937 ʛ. ʙʳʣ ʟʘʣʦʞʝʥ ʧʠʪʦʤʥʠʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʳʷʚʠʚʰʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʧʦʯʪʠ 40 ʤʝʩʪʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʦʢʦʣʦ 60 ʠʥʦʨʘʡʦʥʥʳʭ 

(ʂʦʣʷʜʘ, 1995). ɼ.ɸ. ɹʘʣʘʥʜʠʥ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘʯʘʣʘ ʣʠʤʦʥʥʠʢʘ ʢʠʪʘʡʩʢʦʛʦ. 

ɺ çʊʨʫʜʘʭè ɻʦʨʥʦʪʘʝʞʥʦʡ ʩʪʘʥʮʠʠ ʧʦʷʚʠʣʘʩʴ ʠ ʧʝʨʚʘʷ 

ʦʙʟʦʨʥʘʷ ʨʘʙʦʪʘ ʧʦ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

(ʂʫʨʝʥʮʦʚʘ, 1941). ɺ ʥʝʡ ɻ.ʕ. ʂʫʨʝʥʮʦʚʘ (ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʟʚʝʩʪʥʳʡ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʝʦʙʦʪʘʥʠʢ) ʦʩʫʱʝʩʪʚʠʣʘ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

ʧʦ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʨʘʟʜʝʣʠʚ ʠʤʝʶʱʫʶʩʷ 

ʣʠʪʝʨʘʪʫʨʫ ʥʘ ʧʷʪʴ ʛʨʫʧʧ: ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʘʷ; ʦʙʱʘʷ ʙʦʪʘʥʠʯʝʩʢʘʷ; 

ʣʠʪʝʨʘʪʫʨʘ, ʚʳʷʚʣʷʶʱʘʷ ʥʦʚʳʝ ʨʘʩʪʝʥʠʷ; ʣʠʪʝʨʘʪʫʨʘ, ʨʘʟʙʠʨʘʶʱʘʷ 

ʭʠʤʠʟʤ ʨʘʩʪʝʥʠʡ ʠ ʜʝʡʩʪʚʠʝ ʠʭ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ; ʣʠʪʝʨʘʪʫʨʘ 

ʧʦ ʢʫʣʴʪʫʨʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʵʪʦʡ ʞʝ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʙʱʠʡ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʦʯʝʨʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚ ʥʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ. 

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʪʘʪʴʠ ʟʘʥʠʤʘʝʪ ʦʧʠʩʘʥʠʝ ʩʝʤʝʡʩʪʚ ʠ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʧʫʪʝʡ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ. ɺʩʝʛʦ ʨʘʩʩʤʦʪʨʝʥ 351 ʚʠʜ ʠʟ 70 ʩʝʤʝʡʩʪʚ. 

ʇʦʩʣʝ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʥʘʯʘʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ Panax ginseng ʥʘ ʯʝʣʦʚʝʢʘ. ɺ 1949 ʛ. ʜʣʷ 
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ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʠʣʠʘʣʝ ɸʅ ʉʉʉʈ ʙʳʣ ʩʦʟʜʘʥ ɾʝʥʴʰʝʥʝʚʳʡ 

ʢʦʤʠʪʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ Panax ginseng ʙʳʣ ʚʢʣʶʯʝʥ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʬʘʨʤʘʢʦʧʝʶ ʉʉʉʈ, ʘ ʪʘʢʞʝ ʬʘʨʤʘʢʦʧʝʠ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ɸ ʚ 

1961 ʛ. ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʮʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ɸʥʫʯʠʥʩʢʦʤ ʨʘʡʦʥʝ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʙʳʣ ʩʦʟʜʘʥ ʩʦʚʭʦʟ çɾʝʥʴʰʝʥʴè (ʩʫʱʝʩʪʚʦʚʘʣ ʜʦ 

2002 ʛ., ʚ 2017 ʛ. ʨʘʙʦʪʳ ʚʥʦʚʴ ʙʳʣʠ ʚʥʦʚʴ ʚʦʟʦʙʥʦʚʣʝʥʳ), ʧʨʠʯʝʤ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ çʢʦʨʥʷ ʞʠʟʥʠè ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ 

ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʥʘʨʘʙʦʪʢʠ ʫʯʝʥʳʭ-ʜʘʣʴʥʝʚʦʩʪʦʯʥʠʢʦʚ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʩʳʛʨʘʣʘ ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʟʦʥʘʣʴʥʘʷ ʦʧrʪʥʘʷ ʩʪʘʥʮʠʷ 

ɺʩʝʩʦʶʟʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ 

(ʩʦʟʜʘʥ ʚ 1931 ʛ.). 

ʂ 1960 ʛ. ʥʘʯʘʣʠ ʠʟʫʯʘʪʴʩʷ ʠ ʜʨʫʛʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʘ 

ɾʝʥʴʰʝʥʝʚʳʡ ʢʦʤʠʪʝʪ ʙʳʣ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ ʂʦʤʠʪʝʪ ʧʦ ʠʟʫʯʝʥʠʶ 

ʞʝʥʴʰʝʥʷ ʠ ʜʨʫʛʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʠʣʠʘʣʘ 

ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʅ ʉʉʉʈ. ʇʦʩʣʝʜʦʚʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʨʘʙʦʪʳ ʧʦ ʙʠʦʣʦʛʠʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʨʝʩʫʨʩʘʤ Panax ginseng 

(ɹʨʝʭʤʘʥ, 1951, 1960 ʠ ʜʨ.) ʠ ʜʨʫʛʠʭ ʘʜʘʧʪʦʛʝʥʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟ 

ʩʝʤʝʡʩʪʚ Araliaceae Juss. ï Oplopanax elatus (Nakai) Nakai (ʐʨʝʪʝʨ, 

ʐʨʝʪʝʨ, 1968 ʠ ʜʨ.), Aralia elata (Miq.) Seem. (ɸʣʝʰʢʠʥʘ, 1962; 

ʂʦʤʠʩʩʘʨʝʥʢʦ, 1962; ɻʫʙʠʥʘ, 1962). ɺ 1950 ʛ. ʢ ʧʨʠʤʝʥʝʥʠʶ ʙʳʣʘ 

ʨʘʟʨʝʰʝʥʘ ʥʘʩʪʦʡʢʘ ʢʦʨʥʝʡ Aralia elata, ʘ ʚ 1955 ʛ. ï ʥʘʩʪʦʡʢʘ ʢʦʨʥʝʡ ʠ 

ʢʦʨʥʝʚʠʱ Oplopanax elatus (ɻʦʨʦʚʦʡ, ɹʘʣʳʰʝʚ, 2017). 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʚʘʣ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ Araliaceae 

Eleutherococcus senticosus (Rupr. et Maxim.) Maxim. (ɼʦʙʨʷʢʦʚ, 2004). 

ɺ ʢʦʥʮʝ 1950-ʭ ʛʛ. ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʟʘʧʘʩʳ Panax 

ginseng ʦʛʨʘʥʠʯʝʥʳ, ʘ ʩʪʨʘʥʘ ʥʫʞʜʘʣʘʩʴ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʝʛʦ 

ʧʨʝʧʘʨʘʪʦʚ. ʋʯʝʥʳʝ ʨʝʰʠʣʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʨʫʛʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ. ʀʭ ʠʥʪʝʨʝʩ ʚʳʟʚʘʣ Eleutherococcus 

senticosus, ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʢʦʪʦʨʦʛʦ ʨʝʰʘʣʠ ʧʨʦʙʣʝʤʫ ʧʦʣʫʯʝʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʇʝʨʚʦʝ ʩʦʦʙʱʝʥʠʝ ʦ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚʘʭ ʨʘʩʪʝʥʠʷ ʧʦʷʚʠʣʦʩʴ ʚ 1958 ʛ. (ɹʨʝʭʤʘʥ, 

1958). ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʦʩʴ ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ, 

ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʦʪʥʠ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠʟ 70 ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʨʘʥʳ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠ ʟʘʨʫʙʝʞʥʳʭ. ɹʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʦʪʥʠ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʠ ʤʦʥʦʛʨʘʬʠʡ (ɹʨʝʭʤʘʥ, 1968; 

ɼʘʨʜʳʤʦʚ, ʍʘʩʠʥʘ, 1993 ʠ ʜʨ.), ʧʨʦʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʩʠʤʧʦʟʠʫʤʦʚ (ʚ 

ʪ.ʯ. ʤʝʞʜʫʥʘʨʦʜʥʳʭ), ʧʦʩʚʷʱʝʥʥʳʭ ʵʪʦʤʫ ʨʘʩʪʝʥʠʶ. ɽʛʦ ʠʟʫʯʝʥʠʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʝʛʦʜʥʷ. 

ʇʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢ ʪʘʢʞʝ Schisandra chinensis 

(Schisandraceae Blume) (ɸʛʝʝʥʢʦ, 1960). ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ɺ.ʃ. 

ʂʦʤʘʨʦʚʘ, ʥʘʥʘʡʮʳ-ʦʭʦʪʥʠʢʠ ʙʨʘʣʠ ʩ ʩʦʙʦʡ ʚ ʪʘʡʛʫ ʩʫʭʠʝ ʧʣʦʜʳ ʵʪʦʛʦ 
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ʨʘʩʪʝʥʠʷ, ʯʪʦ ʜʘʚʘʣʦ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʴ ʜʝʥʴ ʙʝʟ ʝʜʳ ʠ ʦʪʜʳʭʘ 

ʧʨʦʚʦʜʠʪʴ ʚ ʜʚʠʞʝʥʠʠ. ʉ ʥʘʯʘʣʦʤ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 

ʥʘʯʘʣʦʩʴ ʠʟʫʯʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʷ, ʠ ʝʛʦ ʧʨʝʧʘʨʘʪʳ 

ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʛʦʩʧʠʪʘʣʷʭ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʣ ʨʘʥʝʥʳʭ 

ʚʦʠʥʦʚ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ 

ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, ʧʫʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʤʝʜʠʮʠʥʩʢʦʡ, ʥʦ ʠ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʀʟʫʯʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ (ʐʨʝʪʝʨ ʠ ʜʨ., 

1969; ɻʘʤʘʝʚʘ ʠ ʜʨ., 2017): Dioscorea nipponica Makino (ʐʨʝʪʝʨ ʠ ʜʨ., 

1965), Phellodendron amurense Rupr. (ʃʠʝʧʠʥʴ ʠ ʜʨ., 1968), ʚʠʜʳ 

Actinidia Lindl. (ʊʠʪʣʷʥʦʚ, 1969). 

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʦʙʦʙʱʘʶʱʠʝ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ 

ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

(ʂʫʨʝʥʮʦʚʘ, 1954; ɹʨʝʭʤʘʥ, 1957; ɹʨʝʭʤʘʥ, ʂʫʨʝʥʮʦʚʘ, 1961; 

ɻʨʫʰʚʠʮʢʠʡ, 1961; ʂʘʜʘʝʚ, ʌʨʫʝʥʪʦʚ, 1968; ʐʨʝʪʝʨ, ʇʠʤʝʥʦʚ, 1968; 

ɺʘʣʦʚʘ, 1968). 

ɺ 1967ï1973 ʛʛ. ʢʘʬʝʜʨʘ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʙʦʪʘʥʠʢʠ 

ʍʘʙʘʨʦʚʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʦʚʦʜʠʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ ʤʘʣʳʭ ʥʘʨʦʜʥʦʩʪʝʡ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʥʘʥʘʡʮʝʚ, 

ʫʜʵʛʝʡʮʝʚ, ʪʘʟʦʚ ʠ ʜʨ.). ʇʦ ʠʭ ʨʝʟʫʣʴʪʘʪʘʤ (ʠ ʚ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʣʳʤʠ 

ʥʘʨʦʜʥʦʩʪʷʤʠ ʨʝʛʠʦʥʘ) ʧʦʷʚʠʣʩʷ ʨʷʜ ʩʪʘʪʝʡ ʠ ʤʦʥʦʛʨʘʬʠʡ, ʚ ʢʦʪʦʨʦʡ 

ʦʧʠʩʳʚʘʶʪʩʷ ʪʘʢʞʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʭ ʜʝʡʩʪʚʠʝ ʠ ʩʧʝʢʪʨ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʥʠ 

ʧʨʠʤʝʥʷʶʪʩʷ (ɹʨʝʭʤʘʥ, ʉʝʤ, 1970; ɺʦʩʪʨʠʢʦʚʘ, 1970, 1971, 1973ʘ, ʙ, 

1978; ɺʦʩʪʨʠʢʦʚʘ, ɺʦʩʪʨʠʢʦʚ, 1974; ʇʦʜʤʘʩʢʠʥ, 1978, 1998, 2006, 

2011, 2017; ɹʝʨʝʟʥʠʮʢʠʡ, 2021). ʀʟ ʵʪʠʭ ʨʘʙʦʪ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ (89 ʚʠʜʦʚ ʠʟ 77 ʨʦʜʦʚ ʠ 41 ʩʝʤʝʡʩʪʚʘ) ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʦʣʴʟʫʶʪʩʷ ʥʘʥʘʡʮʳ, ʟʘʪʝʤ ʠʜʫʪ ʫʜʵʛʝʡʮʳ (66 ʚʠʜʦʚ ʠʟ 58 

ʨʦʜʦʚ ʠ 36 ʩʝʤʝʡʩʪʚ) ʠ ʫʣʴʯʠ (63 ʚʠʜʘ ʠʟ 52 ʨʦʜʦʚ ʠ 32 ʩʝʤʝʡʩʪʚ). ʇʨʠ 

ʵʪʦʤ 25 ʚʠʜʦʚ (Panax ginseng, Symplocarpus renifolius Schott ex Tzvel, 

Allium ochotense Prokh., Hemerocallis minor Mill ., Artemisia gmelinii 

Web. ex Stechm., Aconitum sczukinii Turcz., Quercus mongolica Fisch. ex 

Ledeb. ʠ ʜʨ.) ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʬʠʪʦʤʝʜʠʮʠʥ ʵʪʠʭ ʥʘʨʦʜʥʦʩʪʝʡ. ʋ 

ʫʜʵʛʝʡʮʝʚ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʪʚʠ ʠ ʧʣʦʜʳ, ʣʠʩʪʴʷ 

ʜʝʨʝʚʴʝʚ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʤʦʣʘ ʭʚʦʡʥʳʭ, ʘ ʪʘʢʞʝ Panax ginseng 

ʠ Schisandra chinensis. 

ɺ 1970-ʭ ʛʛ. ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʩʪʘʚʰʠʡ ʢʣʘʩʩʠʯʝʩʢʠʤ ʦʙʟʦʨ 

ɸ.ʀ. ʐʨʝʪʝʨʘ çʃʝʢʘʨʩʪʚʝʥʥʘʷ ʬʣʦʨʘ ʩʦʚʝʪʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘè. 

ʇʦʜʦʙʥʳʡ ʞʝ ʦʙʟʦʨ (çʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘè) 

ʚʳʰʝʣ ʚ 1972 ʛ. ʠ ʩʦʩʪʘʚʣʝʥ ʅ.ʂ. ʌʨʫʝʥʪʦʚʳʤ. ʕʪʘ ʨʘʙʦʪʘ 

ʧʝʨʝʠʟʜʘʚʘʣʘʩʴ ʚ 1974 ʠ 1987 ʛʛ. (ʌʨʫʝʥʪʦʚ, 1987). ɺ ʧʦʩʣʝʜʥʝʤ 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  3 (67) 

 

- 101 - 

ʠʟʜʘʥʠʠ ʜʘʥʳ ʤʘʪʝʨʠʘʣʳ ʦ ʨʘʩʪʝʥʠʷʭ ʠʟ 129 ʩʝʤʝʡʩʪʚ: ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʣʝʯʝʙʥʦʝ 

ʟʥʘʯʝʥʠʝ. ʇʦʷʚʠʣʘʩʴ ʨʘʙʦʪʘ ʦ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʷʭ ʨʝʛʠʦʥʘ (ʌʨʫʝʥʪʦʚ, 

ʂʘʜʘʝʚ, 1971). 

ɺ 1980-ʭ ʛʛ. ʧʦʷʚʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ 

ʵʪʥʦʙʦʪʘʥʠʢʝʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ (ɻʨʠʥʝʚʠʯ, 1987; ʄʦʩʢʘʣʝʥʢʦ, 1987; 

ʄʦʩʢʘʣʝʥʢʦ, ʐʘʪʢʦʚʩʢʠʡ, 1987). ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʥʘ 

ʈʘʟʜʦʣʴʥʝʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʠʟ ʩʝʤʝʡʩʪʚ Rosaceae Juss. ʠ Asteraceae Dumort. 

(ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʯʘʱʝ ʚʩʝʛʦ ʚʙʣʠʟʠ ʞʠʣʴʷ). ʉʨʝʜʠ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʨʘʩʪʝʥʠʡ ï Asarum sieboldii Miq., Betula 

platyphylla Sukacz., Viburnum sargentii Koehne, Achillea asiatica Serg., 

Arctium lappaL., Lepidotheca suaveolens (Pursh) Nutt.), Taraxacum spp. ʠ 

ʜʨ., ʪ.ʝ. ʨʘʩʪʝʥʠʷ, ʚʠʢʘʨʥʳʝ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚ ʟʘʧʘʜʥʳʭ ʦʙʣʘʩʪʷʭ 

ʈʦʩʩʠʠ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʠʩʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʐʨʝʪʝʨ, 

ʊʝʨʝʭʠʥ, 1980; ʐʨʝʪʝʨ ʠ ʜʨ., 1984). 

ʉ 1990-ʭ ʛʛ. ʦʪʤʝʯʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʥʘʫʯʥʦ-

ʧʦʧʫʣʷʨʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʠ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ (ʂʦʣʷʜʘ, ʌʨʦʣʦʚ, 1992; ʂʦʣʷʜʘ, ʄʦʨʝʚʘ, 

1999; ɿʦʨʠʢʦʚ, 2004; ʊʘʛʠʣʴʮʝʚ, ʂʦʣʝʩʥʠʢʦʚʘ, 1996; ʊʘʛʠʣʴʮʝʚ ʠ ʜʨ., 

2004; ɿʦʨʠʢʦʚ, 2005; ʍʨʘʧʢʦ, 2007; Stepanova, Stusenko, 2008 ʠ ʜʨ.). ɺ 

1992 ʛ. ʚʳʰʣʘ ʨʘʙʦʪʘ ɸ.ʀ. ʐʨʝʪʝʨʘ çʎʝʣʝʙʥʳʝ ʨʘʩʪʝʥʠʷ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘè, ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ï ʝʝ ʧʝʨʝʠʟʜʘʥʠʷ (ʐʨʝʪʝʨ, 2000). 

ʇʦʷʚʣʷʝʪʩʷ ʤʥʦʛʦ ʧʝʨʝʚʦʜʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʦʪʤʝʯʘʝʪʩʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʚ ʧʨʘʢʪʠʢʫ ʥʘʨʦʜʥʦʡ ʬʠʪʦʤʝʜʠʮʠʥʳ ʦʪʜʝʣʴʥʳʭ ʨʝʮʝʧʪʦʚ ʪʠʙʝʪʩʢʦʡ 

ʤʝʜʠʮʠʥʳ, ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ (ɹʝʨʢʫʪʝʥʢʦ, 

ɺʠʨʝʢ, 1995) ʠ ʜʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʨʝʛʠʦʥʘ 

ʟʘʥʠʤʘʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʇʨʠʤʦʨʩʢʦʛʦ 

ʢʨʘʷ, ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʠʥʘʜʣʝʞʠʪ ʊʠʭʦʦʢʝʘʥʩʢʦʤʫ 

ʠʥʩʪʠʪʫʪʫ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ (ʊʀɹʆʍ) ʠ ʌʝʜʝʨʘʣʴʥʦʤʫ 

ʥʘʫʯʥʦʤʫ ʮʝʥʪʨʫ (ʌʅʎ) ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʟʝʤʥʦʡ ʙʠʦʪʳ ɺʦʩʪʦʯʥʦʡ 

ɸʟʠʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ. 

ʀʟʫʯʘʶʪʩʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

(ɿʦʨʠʢʦʚʘ, 2013; ʄʘʥʷʭʠʥ, ʂʦʣʙʠʥ, 2013; ʀʚʘʥʝʥʢʦ, ʂʦʚʝʢʦʚʜʦʚʘ, 

2014; ʐʝʤʷʢʠʥʘ, 2014; ʄʘʥʷʭʠʥ, ʂʦʣʜʘʝʚ, 2019 ʠ ʜʨ.), ʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ɿʦʨʠʢʦʚʘ, ʍʘʩʠʥʘ, 2005; ɿʦʨʠʢʦʚʘ, 2011), 

ʚʦʧʨʦʩʳ ʨʘʟʤʥʦʞʝʥʠʷ (ɼʦʘʥ ʊʭʫ ʊʭʫʡ, 2013). ʇʫʙʣʠʢʫʶʪʩʷ ʨʘʙʦʪʳ 

ʦʙʟʦʨʥʦʛʦ ʧʣʘʥʘ (ɻʦʨʦʚʦʡ, ɹʘʣʳʰʝʚ, 2017), ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʦʧʳʪʘ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ (ɻʫʢʦʚ ʠ ʜʨ., 2016). 
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ʋʯʝʥʳʤʠ ʊʀɹʆʍʘ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʨʘʩʪʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʮʝʣʳʡ ʨʷʜ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ (ʉʪʦʥʠʢ, 2004). 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ï ʛʝʧʘʪʦʧʨʦʪʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ 

çʄʘʢʩʘʨè ʥʘ ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʜʨʝʚʝʩʠʥʳ Maackia amurensis Rupr. et 

Maxim. (ʌʝʜʦʨʝʝʚ ʠ ʜʨ, 2004), çɿʦʩʪʝʨʠʥè ï ʩʨʝʜʩʪʚʦ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʦʪʨʘʚʣʝʥʠʡ, ʚ ʪ.ʯ. ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʠʥʬʝʢʮʠʡ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʣʫʯʝʚʦʡ ʙʦʣʝʟʥʠ ʥʘ ʦʩʥʦʚʝ ʧʝʢʪʠʥʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Zosteraceae Dumort. (ʃʦʝʥʢʦ 

ʠ ʜʨ., 1997). 

ɹʦʣʴʰʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʧʦʣʫʯʠʣʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʙʘʣʴʟʘʤʳ 

ʩʝʨʠʠ çɻʝʨʙʘʤʘʨʠʥè (ʦʙʱʝʫʢʨʝʧʣʷʶʱʠʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ. 

ʘʥʪʠʜʠʘʙʝʪʠʯʝʩʢʠʡ ʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ), ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ. 

ʄʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʩʦʜʝʨʞʠʪ ʙʘʣʴʟʘʤʥʳʡ ʩʠʨʦʧ çʄʘʨʠʣʘʡʬè, ʧʦʚʳʰʘʶʱʠʡ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʥʝʛʘʪʠʚʥʳʤ ʚʥʝʰʥʠʤ 

ʬʘʢʪʦʨʘʤ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʌʅʎ ï ʩʦʟʜʘʥʠʝ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ ʨʷʜʘ ʚʠʜʦʚ (Panax 

ginseng, ʚʠʜʦʚ Rubia L., Gynostemma Blume, Codonopsis Wall. ʠ ʜʨ.), 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʩʠʥʪʝʟʘ ʚʪʦʨʠʯʥʳʭ 

ʤʝʪʘʙʦʣʠʪʦʚ; ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʧʨʠʤʦʨʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ Panax ginseng, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ. ʉʦʟʜʘʥʘ ʢʦʣʣʝʢʮʠʷ ʩʝʤʷʥ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʟʫʯʘʝʪʩʷ ʩʧʦʩʦʙʳ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ ʧʨʠ 

ʩʚʝʨʭʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; ʠʟʫʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʤʝʥʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʢʘʢ 

Lithospermum erythrorhizon Siebold et Zucc. ʧʦʟʚʦʣʠʣʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʥʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʵʪʦʛʦ 

ʨʘʩʪʝʥʠʷ ï ʰʠʢʦʥʠʥʘ, ʷʚʣʷʶʱʝʛʦʩ ̫ʘʥʪʠʩʝʧʪʠʢʦʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʜʝʡʩʪʚʠʷ (ʊʘʨʘʥ ʠ ʜʨ., 2015). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʣʦʨʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 
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About 3 thousand species of higher vascular plants grow on the territory of 

Primorsky Krai (Russian Federation). Of these, at least 300 species have 

medicinal properties and are used in official and folk medicine. The 

cultivation and empirical use of medicinal plants in Primorsky Krai is noted 

in the second half of the 19th century. The study of their chemical 

composition and pharmacological properties began in the 1940s, with plants 

of the Araliaceae (Panax ginseng and others) and Schisandraceae 

(Schisandra chinensis) families, which have stimulating and adaptogenic 

properties. Subsequently, the range of researched medicinal plants has 

expanded significantly. The leading scientific institutions of the region for 
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ʆ ʌʃʆʈʀʉʊʀʏɽʉʂʆʄ ʈɸɿʅʆʆɹʈɸɿʀʀ  

ʃɽʉʆɹʆʃʆʊʅʓʍ ʕʂʆʉʀʉʊɽʄ ʇʈɸɺʆɹɽʈɽɾʔʗ ʃʆɹʀ 
 

ɸ.ɸ. ʅʦʪʦʚ
1
, ɺ.ʀ. ʌʝʨʪʠʢʦʚ2, ɸ.ɺ. ʇʘʚʣʦʚ2, ɺ.ɸ. ʅʦʪʦʚ3,1,  

ʉ.ɸ. ʀʚʘʥʦʚʘ1, ʃ.ɺ. ɿʫʝʚʘ
1  

1
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

2
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ çɿʘʚʠʜʦʚʦè, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ 

3
ʄɹʆʋ ʉʆʐ  ̄3, ʧʦʩ. ʈʝʜʢʠʥʦ 

 

ʃʝʩʦʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ ʃʦʙʠ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

çɿʘʚʠʜʦʚʦè. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺʳʷʚʣʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 

ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʣʠʰʘʡʥʠʢʦʚ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ 

ʬʝʜʝʨʘʣʴʥʫʶ ʂʨʘʩʥʳʝ ʢʥʠʛʠ, ʠʥʜʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʮʝʥʥʳʭ ʣʝʩʦʚ. ʉʨʝʜʠ ʚʠʜʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, Cypripedium calceolus L., Dactylorhiza baltica (Klinge) 

Nevski, D. traunsteineri (Saut. ex Rchb. f.) So·, Lobaria pulmonaria (L.) 

Hoffm., Menegazzia terebrata (Hoffm.) A. Massal. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʦʭʨʘʥʷʝʤʳʭ ʠ ʠʥʜʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʯʝʨʥʦʦʣʴʰʘʥʠʢʘʭ, ʦʩʠʥʥʠʢʘʭ, ʫʯʘʩʪʢʘʭ ʥʝʤʦʨʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʩ ʣʠʧʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

çɿʘʚʠʜʦʚʦè, ʨʝʢʘ ʃʦʙʴ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʨʝʜʢʠʝ 

ʠ ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ, ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ, 

ʠʥʜʠʢʘʪʦʨʥʳʝ ʚʠʜʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ, ʤʦʥʠʪʦʨʠʥʛ. 
 

ɺʚʝʜʝʥʠʝ. ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

çɿʘʚʠʜʦʚʦè ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ (ʌʝʨʪʠʢʦʚ, 1998; ʅʦʪʦʚ, 

2010, 2019, 2020; ɽʛʦʨʦʚ, 2019). ɺ ʝ yʧʨʝʜʝʣʘʭ ʚʳʷʚʣʝʥʳ ʫʥʠʢʘʣʴʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ 

ʦʙʲʝʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ (ʅʦʪʦʚ, 2010, 2019; ʅʦʪʦʚ ʠ ʜʨ., 2019; 

ʅʦʩʦʚʘ ʠ ʜʨ., 2022 ʠ ʜʨ.). ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ 

ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʣʘʥʜʰʘʬʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʦʮʝʥʢʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ 

ʣʝʩʦʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʫʥʠʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ 

ʚʳʷʚʣʷʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠ ̫

ʟʘʩʣʫʞʠʚʘʝʪ ʚʳʩʦʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʘʚʦʛʦ 

ʙʝʨʝʛʘ ʨʝʢʠ ʃʦʙʠ (ʅʦʪʦʚ, 2010, 2019; ʅʦʪʦʚ ʠ ʜʨ., 2019). ɺ ʭʦʜʝ 

É ʅʦʪʦʚ ɸ.ɸ., ʌʝʨʪʠʢʦʚ ɺ.ʀ., 
    ʇʘʚʣʦʚ ɸ.ɺ., ʅʦʪʦʚ ɺ.ɸ.,  
    ʀʚʘʥʦʚʘ ʉ.ɸ., ɿʫʝʚʘ. ʃ.ɺ., 2022 
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ʤʥʦʛʦʣʝʪʥʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝʛʫʣʷʨʥʦ 

ʚʳʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʨʘʩʪʝʥʠ ̫ʠ ʣʠʰʘʡʥʠʢʠ, 

ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʠ ʠʥʜʠʢʘʪʦʨʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ (ʅʦʪʦʚ ʠ ʜʨ., 2011, 2016, 2018, 2019, 2022; 

Abolin et al., 2011; ʉʦʬʨʦʥʦʚʘ ʠ ʜʨ., 2012, 2013; ʅʦʪʦʚ, ɻʠʤʝʣʴʙʨʘʥʪ, 

2015, 2017; Notov et al., 2019; ʏʝʨʥʷʜʴʝʚʘ ʠ ʜʨ., 2020, 2021). ʉʨʝʜʠ ʥʠʭ 

ʥʝʤʘʣʦ ʚʠʜʦʚ, ʚʧʝʨʚʳʝ ʧʨʠʚʦʜʠʤʳʭ ʜʣʷ ʊʚʝʨʩʢʦʡ ʠ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʝʡ (ʅʦʪʦʚ, 2006; ɻʠʤʝʣʴʙʨʘʥʪ, 2015, 2017; ʅʦʪʦʚ ʠ ʜʨ., 2018, 

2019; ʅʦʪʦʚ, Notov et al., 2019; ʏʝʨʥʷʜʴʝʚʘ ʠ ʜʨ., 2020, 2021 ʠ ʜʨ.). 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʦʙʦʙɦ ʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʜʘʥʥʳʝ ʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʣʝʩʦʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʧʨʘʚʦʙʝʨʝʞʴʷ ʨʝʢʠ ʃʦʙʠ. 

ʄʝʪʦʜʠʢʘ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2007ï2022 ʛʛ. 

ʄʘʨʰʨʫʪʥʳʡ ʤʝʪʦʜ ʩʦʯʝʪʘʝʪʩʷ ʩ ʨʘʙʦʪʦʡ ʥʘ ʩʪʘʮʠʦʥʘʨʘʭ. ʀʟʫʯʝʥʳ 

ʣʝʩʥʳʝ ʠ ʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʃʦʙʠ ʠ ʝʝ ʧʨʘʚʳʭ 

ʧʨʠʪʦʢʦʚ. ʉʦʙʨʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʭʨʘʥʷʪʩʷ ʚ ʛʝʨʙʘʨʠʠ ɹʦʪʘʥʠʯʝʩʢʦʛʦ 

ʩʘʜʘ ʊʚɻʋ (TVBG), ʜʫʙʣʝʪʳ ʧʝʨʝʜʘʥʳ ʚ ʛʝʨʙʘʨʠʡ ɹʦʪʘʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ ʈɸʅ (LE). ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʳ 

ʢʚʘʨʪʘʣʳ 28, 31ï33, 39, 41ï43, 49ï54, 59ï64, 72ï75, 82ï84, 90ï92, 99ï

102, 109ï113, 120ï123, 130 ʊʫʨʛʠʥʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ (ʊʚʝʨʩʢʘʷ 

ʦʙʣʘʩʪʴ), ʢʚʘʨʪʘʣʳ 1ï2, 3ï7, 17ï19, 28ï29, 35ï36 ʆʰʝʡʢʠʥʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ʧʨʠʛʨʘʥʠʯʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʚʦʛʦ 

ʙʝʨʝʛʘ ʃʦʙʠ (ʨʠʩ. 1). ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ 

ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʣʝʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʫʯʴʷʤʠ ʠ ʙʦʣʦʪʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. 

ʈʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʪ̫ʩʷ ʩʧʝʮʠʘʣʴʥʝr ʧʦʠʩʢʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʤʭʦʚ, 

ʧʝʯʝʥʦʯʥʠʢʦʚ, ʣʠʰʘʡʥʠʢʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʢ ʣʠʰʘʡʥʠʢʘʤ 

ʣʠʭʝʥʦʬʠʣʴʥʳʭ ʠ ʩʘʧʨʦʪʨʦʬʥʳʭ ʥʝʣʠʭʝʥʠʟʠʨʦʚʘʥʥʳʭ ʛʨʠʙʦʚ (Abolin 

et al., 2011; ʉʦʬʨʦʥʦʚʘ ʠ ʜʨ., 2012, 2013; ʅʦʪʦʚ ʠ ʜʨ., 2016, 2018, 2019; 

ʅʦʪʦʚ, ɻʠʤʝʣʴʙʨʘʥʪ, 2015, 2017; ʅʦʪʦʚ, 2019; Notov et al., 2019; 

ʏʝʨʥʷʜʴʝʚʘ ʠ ʜʨ., 2020, 2021 ʠ ʜʨ.). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʠʟʚʝʜʝʥʦ ʢʘʨʪʠʨʦʚʘʥʠʝ ʚʩʝʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʠ 

ʧʫʥʢʪʦʚ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ (ʪʦʯʢʠ) ʩ ʧʦʤʦʱʴʶ 

ʥʘʚʠʛʘʪʦʨʘ Garmin GPSmap 60CSx ʦʧʨʝʜʝʣʝʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚʢʣʶʯʝʥʘ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, 

ʦʪʨʘʞʘʶʱʫʶ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʠ ʠʥʜʠʢʘʪʦʨʥʳʭ 

ʚʠʜʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ çɿʘʚʠʜʦʚʦè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʪʦʡ ʙʘʟʝ ʩʦʜʝʨʞʘʪʩʷ ʜʘʥʥʳʝ ʙʦʣʝʝ ʯʝʤ ʦ ʜʚʫʭ 

ʪʳʩʷʯʘʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʠ ʦʧʦʨʥʳʭ ʪʦʯʢʘʭ (ʅʦʪʦʚ ʠ ʜʨ., 2019). 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʦʧʨʷʞʝʥʘ 

ʩ ɻʀʉ-ʤʘʪʝʨʠʘʣʘʤʠ ʧʦ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʧʘʨʢʫ. ʉʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʙʘʟʳ ʧʦ ʦʭʨʘʥʷʝʤʳʤ ʠ ʠʥʜʠʢʘʪʦʨʥʳʤ ʚʠʜʘʤ. ʊʦʯʥʘʷ ʢʦʦʨʜʠʥʘʪʥʘʷ 

ʧʨʠʚʷʟʢʘ ʚʩʝʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʩʜʝʣʘʣʘ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ 

ʧʦʚʪʦʨʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʙʦʣʝʝ 2000 ʧʫʥʢʪʦʚ ʤʦʥʠʪʦʨʠʛʘ. ʇʨʠ ʵʪʦʤ 
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ʫʯʪʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʬʠʪʦʮʝʥʦʟʦʚ, ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʦʙʠʣʠʠ ʚʠʜʦʚ, ʩʦʩʪʘʚʝ ʠ ʩʪʨʫʢʪʫʨʝ ʩʠʥʫʟʠʡ ʩ ʫʯʘʩʪʠʝʤ ʦʭʨʘʥʷʝʤʳʭ ʠ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ. ʇʨʦʠʟʚʝʜʝʥʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʢʦʥʩʪʘʥʪʥʦʩʪʠ ʚʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʪʦʧʘʭ. 

ɺʳʷʩʥʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪ ʪʠʧʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʛʠʜʨʦʣʦʛʠʠ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʚʦʟʨʘʩʪʘ ʠ ʩʦʩʪʘʚʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ (ʅʦʪʦʚ ʠ ʜʨ., 2018, 2019). 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʵʢʦʣʦʛʠʷ 

ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ (ɹʎʃ). 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʧʨʦʝʢʪʘ ʜʣʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ɺʳʷʚʣʝʥʠʝé, 2009). 

ɺ 2009ï2014 ʛʛ. ʩʦʟʜʘʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʦʩʥʦʚʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʪʝʥʠʡ ʠ ʣʠʰʘʡʥʠʢʦʚ, ʟʘʥʝʩʝʥʳʭ ʚ 

ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ ʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʂʨʘʩʥʘʷé, 2008, 2016, 2018). ʋʪʦʯʥʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʚʳʷʚʣʝʥ ʭʘʨʘʢʪʝʨ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʦʮʝʥʝʥʦ 

ʩʦʩʪʦʷʥʠʝ ʠʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ (ʅʦʪʦʚ ʠ ʜʨ., 2019).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʙʦʙʱʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ 15-ʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʅʦʪʦʚ ʠ ʜʨ., 2019, 2022). ɺʦʧʨʦʩ 

ʦ ʪʦʯʥʳʭ ʛʨʘʥʠʮʘʭ ʣʝʩʦʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨʝʢʠ ʃʦʙʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʦʙʩʫʞʜʝʥʠʷ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ. ʇʨʝʜʩʪʦʠʪ ʦʙʦʩʥʦʚʘʪʴ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʠʣʠ ʦʙʦʩʦʙʣʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʧʨʘʚʦʛʦ 

ʙʝʨʝʛʘ ʃʦʙʠ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʨʘʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ 

ʫʥʠʢʘʣʴʥʳʤʠ ʣʝʩʦʙʦʣʦʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ï çʃʘʤʦʚʩʢʦʝ ʦʟʝʨʦè 

çɼʫʜʠʥʩʢʦʝ ʙʦʣʦʪʦè (ɽʛʦʨʦʚ, ʂʨʠʚʝʮʢʘʷ, 2019). ɺ ʵʪʦʡ ʩʚʷʟʠ ʤ  rʥʝ 

ʧʨʠʚʦʜʠʤ ʪʦʯʥʳʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ 

ʢʦʤʧʣʝʢʩʘ ʵʢʦʩʠʩʪʝʤ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨʝʢʠ ʃʦʙʠ. ʇʨʠ ʣʶʙʦʤ ʚʘʨʠʘʥʪʝ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʛʨʘʥʠʮ ʚ ʩʦʩʪʘʚʝ ʝʛʦ ʬʣʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʝʝ 650 

ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʙʦʣʝʝ 180 ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʙʦʣʝʝ 

190 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ. ʌʣʦʨʠʩʪʠʯʝʩʢʦʝ ʙʦʛʘʪʩʪʚʦ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʝʚʳʰʘʝʪ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʩʝʭ ʜʨʫʛʠʭ ʫʥʠʢʘʣʴʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (ʩʤ. ʅʦʪʦʚ, 2010; ɽʛʦʨʦʚ, 

ʂʨʠʚʝʮʢʘʷ, 2019).  

ʉ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʥʳʭ ʥʘʤʠ ʙʘʟ ʜʘʥʥʳʭ ʠ ɻʀʉ-ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʭʨʘʥʷʝʤʳʭ ʠ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ (ʅʦʪʦʚ ʠ ʜʨ., 

2019 ʠ ʜʨ.).  

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʘʞʥʳʝ 

ʜʦʧʦʣʥʝʥʠʷ ʚ ʥʦʚʦʝ ʠʟʜʘʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʂʨʘʩʥʘʷé, 2018; ʅʦʪʦʚ ʠ ʜʨ., 2018, 2019).  
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ʈʠʩ. 1. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʷ Menegazzia terebrata (ʪʨʝʫʛʦʣʴʥʠʢ)  

ʠ Cypripedium calceolus (ʢʚʘʜʨʘʪ) ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ ʃʦʙʠ 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʚʦʙʝʨʝʞʴʝ ʃʦʙʠ ʚ ʧʨʝʜʝʣʘʭ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʢʨʢʘ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ çɿʘʚʠʜʦʚʦè ï 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʪʝʨʨʠʪʦʨʠʷ, ʥʘ ʢʦʪʦʨʦʡ 

ʩʦʭʨʘʥʠʣʘʩʴ Menegazzia terebrata (Hoffm.) A. Massal. ï ʣʠʰʘʡʥʠʢ ʠʟ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʨʠʩ. 1) (ʂʨʘʩʥʘʷé, 2018; 

ʅʦʪʦʚ ʠ ʜʨ., 2018, 2019). ɿʜʝʩʴ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ 

(ʂʨʘʩʥʘʷé, 2018; ʅʦʪʦʚ ʠ ʜʨ., 2018, 2019). ɺ ʠʭ ʯʠʩʣʝ Carex 

paupercula Michx., Flavoparmelia caperata (L.) Hale, Imshaugia aleurites 

(Ach.) S.L.F. Meyer, Ramalina dilacerata (Hoffm.) Hoffm., Stereocaulon 

tomentosum Fr., Usnea glabrescens (Nyl. ex Vain.) Vain. ex Rªsªnen 

(ʅʦʪʦʚ ʠ ʜʨ., 2019). ʉʨʝʜʠ ʚʠʜʦʚ ʵʪʦʡ ʢʘʪʝʛʨʠʠ ʩʪʘʪʫʩʘ ʠʟ ʂʨʘʩʥʦʡ 

ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (2016) ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʃʦʙʠ 

ʚʩʪʨʝʯʘʶʪʩʷ Isothecium alopecuroides (Dubois) Isov., Splachnum 

ampullaceum Hedw., Lecanora cenisia Ach., Rhizocarpon grande (Flºrke) 

Arnold (ʅʦʪʦʚ ʠ ʜʨ., 2019).  

 
ʊʘʙʣʠʮʘ 1 

ʏʠʩʣʦ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʣʠʰʘʡʥʠʢʦʚ 

ʚʦ ʬʣʦʨʝ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨʝʢʠ ʃʦʙʠ  

ʂʦʤʧʦʥʝʥʪʳ ʬʣʦʨʳ ʏʠʩʣʦ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ 

ʙʝʟ ʫʯʝʪʘ ɼʉ ʩ ʫʯʝʪʦʤ ɼʉ 

ʃʀʐɸʁʅʀʂʀ 27 (2) 29 (2) 

ʄʆʍʆʆɹʈɸɿʅʓɽ 17  25  

ʄʭʠ 12  16  

ʇʝʯʝʥʦʯʥʠʢʠ 5  9 

ʉʆʉʋɼʀʉʊʓɽ ʈɸʉʊɽʅʀʗ 34 (3) 38 (3)  

ʇʘʧʦʨʦʪʥʠʢʦʚʠʜʥʳʝ 2 2 

ʇʣʘʫʥʦʚʠʜʥʳʝ ï 2 

ʇʦʢʨʳʪʦʩʝʤʝʥʥʳʝ 32 (3) 34 (3) 

ɺʉɽɻʆ 78 (5) 92 (5) 

 
ʇʨʠʤʝʯʘʥʠʝ. ɼʉ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʧʠʩʦʢ ʪʘʢʩʦʥʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʨʦʣʝ ʠ ʥʘʙʣʶʜʝʥʠʠ (ʂʨʘʩʥʘʷé, 2018). ɺ 

ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ ʜʘʥʦ ʯʠʩʣʦ ʚʠʜʦʚ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2008). 

 

ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʃʦʙʠ ʨʘʩʧʦʣʦʞʝʥʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʠʟʚʝʩʪʥʦʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

çɿʘʚʠʜʦʚʦè ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ Lobaria pulmonaria (L.) Hoffm. ɺ 

ʦʪʣʠʯʠʝ ʢʦʨʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʎʝʥʪʨʘʣʴʥʦ-ʃʝʩʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʎʃɻʇɹɿ), ʛʜʝ ʜʘʥʥʳʡ ʚʠʜ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʝʪ ʩʪʘʙʠʣʴʥʳʝ ʧʦʟʠʮʠʠ (ʀʩʪʦʤʠʥʘ, 1993, 

1996; ʅʦʪʦʚ ʠ ʜʨ., 2019), ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʦʥ ʠʤʝʝʪ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
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ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨʝʢʠ ʃʦʙʠ 

ʚʩʪʨʝʯʘʝʪʩʷ 5 ʚʠʜʦʚ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2008). 

ʉʨʝʜʠ ʥʠʭ Cypripedium calceolus L., Dactylorhiza baltica (Klinge) 

Nevski, Dactylorhiza traunsteineri (Saut. ex Rchb. f.) So·, Lobaria 

pulmonaria, Menegazzia terebrata (ʅʦʪʦʚ ʠ ʜʨ., 2019). ɺ ʧʨʠʛʨʘʥʠʯʥʦʡ 

ʟʦʥʝ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʃʦʙʠ ʦʙʥʘʨʫʞʝʥʘ ʧʦʧʫʣʷʮʠʷ Orchis militaris L. 

(ʇʫʰʘʡ, ɼʝʤʝʥʪʴʝʚʘ, 2008; ʅʦʪʦʚ, 2010). 

ʅʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʃʦʙʠ ʚʳʷʚʣʝʥʦ 78 ʚʠʜʦʚ ʠʟ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʂʨʘʩʥʳʭ ʢʥʠʛ (ʂʨʘʩʥʘʷé, 2016, 2018). ʉ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʧʠʩʢʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʤʝʯʝʥʦ 92 ʚʠʜʘ ʨʘʩʪʝʥʠʡ ʠ 

ʣʠʰʘʡʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʦʭʨʘʥʝ, ʘ ʪʘʢʞʝ 5 ʚʠʜʦʚ, ʦʭʨʘʥʷʝʤʳʭ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʪʘʙʣ. 2).  

ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʃʦʙʠ 

ʥʦʩʷʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ (ʅʦʪʦʚ ʠ ʜʨ., 2019). ʆʥʠ ʚʢʣʶʯʘʶʪ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ, ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʨʝʛʫʣʷʨʥʦ ʦʮʝʥʠʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʠ ʵʢʦʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ 

ʧʨʠʫʨʦʯʝʥʳ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʪʦʯʥʷʪʴ ʩʦʩʪʘʚ ʬʣʦʨʳ, 

ʚʳʷʚʣʷʪʴ ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ. 

ɹʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ ʈɸʅ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʫʜʘʝʪʩʷ ʪʦʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʦʙʨʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʧʦ ʤʠʢʨʦʣʠʰʘʡʥʠʢʘʤ, ʧʝʯʝʥʦʯʥʠʢʘʤ, ʣʠʭʝʥʦʬʠʣʴʥʳʤ ʛʨʠʙʘʤ (ʅʦʪʦʚ 

ʠ ʜʨ., 2011, 2016, 2018, 2019, 2022; Abolin et al., 2011; ʉʦʬʨʦʥʦʚʘ ʠ ʜʨ., 

2012, 2013; ʅʦʪʦʚ, ɻʠʤʝʣʴʙʨʘʥʪ, 2015, 2017; Notov et al., 2019; 

ʏʝʨʥʷʜʴʝʚʘ ʠ ʜʨ., 2020, 2021 ʠ ʜʨ.). ʊʘʢʠʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʥʘʫʯʥʳʝ 

ʢʦʥʪʘʢʪʳ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ʅʦʪʦʚ, 2019).  

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʘʚʦʙʝʨʝʞʴʷ ʃʦʙʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

2012ï2020 ʛʛ. (ʅʦʪʦʚ ʠ ʜʨ., 2018, 2019) (ʨʠʩ. 1). ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʮʝʣʦʩʪʥʦʩʪʠ 

ʛʝʥʝʟʠʩʘ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʠ ʵʪʦʤ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

ʦʯʝʥʴ ʤʦʟʘʠʯʝʥ (ʨʠʩ. 1). ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʃʦʙʠ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʢʨʫʧʥʳʭ ʧʦʡʤʝʥʥʳʭ ʠ ʙʦʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʥʦʛʦ 

ʪʠʧʘ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʥʳ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʨʫʯʴʷʤ, ʣʦʞʙʠʥʘʤ ʠ 

ʢʦʪʣʦʚʠʥʘʤ. ʂ ʥʠʤ ʧʨʠʤʳʢʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʣʦʨʳ 

ʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ï ʃʘʤʦʚʩʢʦʝ ʦʟʝʨʦ ʠ ɼʫʜʠʥʩʢʦʝ ʙʦʣʦʪʦ (ʅʦʪʦʚ, 

2010). ʂ ʧʦʡʤʝʥʥʳʤ ʨʘʩʰʠʨʝʥʠʷʤ ʃʦʙʠ ʧʨʠʫʨʦʯʝʥʳ ʩʘʤʳʝ ʙʦʣʴʰʠʝ 

ʧʦ ʧʣʦʱʘʜʠ ʯʝʨʥʦʦʣʴʭʦʚʳʝ ʠ ʙʝʨʝʟʦʚʳʝ ʪʦʧʠ. ʆʥʠ ʦʢʨʫʞʘʶʪ ʪʘʢʞʝ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʩʬʘʛʥʦʚʳʝ ʠ ʧʝʨʝʭʦʜʥʳʝ ʙʦʣʦʪʘ (ʨʠʩ. 1). ʅʘ 

ʧʦʚʳʰʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʟʥʳʝ ʪʠʧʳ 

ʩʦʩʥʷʢʦʚ, ʝʣʴʥʠʢʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʦʩʠʥʥʠʢʦʚ, ʥʝʤʦʨʘʣʴʥʳʭ 

ʝʣʴʥʠʢʦʚ ʩ ʣʠʧʦʡ. ʄʝʩʪʘʤʠ ʩʦʭʨʘʥʠʣʠʩʴ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʝ ʫʯʘʩʪʢʠ 
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ʩʣʦʞʥʳʭ ʝʣʴʥʠʢʦʚ. ʇʦʜʦʙʥʦʝ ʩʦʯʝʪʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʡ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʣʝʩʦʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʬʣʦʨʳ ʠ 

ʠʥʜʠʢʘʪʦʨʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ (ɺʳʷʚʣʝʥʠʝé, 2009; ʅʦʪʦʚ ʠ 

ʜʨ., 2019).  

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʫʥʢʪʦʚ ʧʨʘʚʦʙʝʨʝʞʴʷ ʃʦʙʠ 

ʧʦʟʚʦʣʠʣ ʩʫʱʝʩʪʚʝʥʥʦ ʫʪʦʯʥʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Menegazzia terebrata 

ʠ Cypripedium calceolus (ʨʠʩ. 1) (ʅʦʪʦʚ ʠ ʜʨ., 2019). ɺʳʷʚʣʝʥʳ ʪʘʢʞʝ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʜʨʫʛʠʭ ʨʝʜʢʠʭ, ʦʭʨʘʥʷʝʤʳʭ ʠ ʠʥʜʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ. 

ɺ ʠʭ ʯʠʩʣʝ ʥʝ ʦʪʤʝʯʘʚʰʠʝʩʷ ʨʘʥʝʝ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ Cetrelia 

cetrarioides (Delise) W.L.Culb. et C.F.Culb., Collema furfuraceum (Arnold) 

Du Rietz, Collema nigrescens (Huds.) DC., Flavoparmelia caperata (L.) 

Hale, Gyalecta derivata (Nyl.) H. Olivier, Heterodermia japonica (ʄ. Sato) 

Swinscow et Krog., Heterodermia speciosa (Wulfen) Trevis., Hypogymnia 

vittata (Ach.) Parrique, Nephroma bellum (Spreng.) Tuck., Isothecium 

alopecuroides (Dubois) Isov. (ʉʦʬʨʦʥʦʚʘ ʠ ʜʨ. 2013; ʅʦʪʦʚ ʠ ʜʨ., 2018, 

2019; ʅʦʪʦʚ, 2019). ɺʩʝ ʵʪʠ ʚʠʜʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Gyalecta derivata, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʢʨʢʝ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

çɿʘʚʠʜʦʚʦè ʪʦʣʴʢʦ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʃʦʙʠ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʠʟʫʯʝʥʠʝ ʙʦʣʦʪʥʳʭ ʠ ʣʝʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ 

ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʃʦʙʠ ʧʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʴ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʨʝʜʢʠʭ ʠ 

ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ, ʥʘʡʪʠ ʥʦʚʳʝ ʜʣʷ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚʠʜʳ. ʉʨʝʜʠ ʥʠʭ Chaenotheca brachypoda (Ach.) Tibell, Evernia 

divaricata (L.) Ach., Gyalecta truncigena (Ach.) Hepp., Microcalicium 

disseminatum (Ach.) Vain. (ʅʦʪʦʚ ʠ ʜʨ., 2018).  

ʈʝʟʫʣʴʪʘʪʳ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ 

ʃʦʙʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʫʥʠʢʘʣʴʥʦʩʪʠ. ʊʦʣʴʢʦ ʟʜʝʩʴ 

ʦʙʥʘʨʫʞʝʥʳ Cephalozia connivens (Dicks.) Lindb., Cetrelia olivetorum, 

Collema furfuraceum, Collema nigrescens, Evernia divaricata, 

Flavoparmelia caperata, Hypogymnia vittata, Isothecium alopecuroides, 

Lobaria pulmonaria, Menegazzia terebrata, Nephroma bellum, Pleurosticta 

acetabulum (Neck.) Elix. et Lumbsch., Ramalina fraxinea (L.) ɸch. 

(ʅʦʪʦʚ, 2019; ʅʦʪʦʚ ʠ ʜʨ., 2019). 

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʦʙʱʝʩʪʚ ʩ ʚʠʜʘʤʠ, 

ʟʘʥʝʩʝʥʥʳʤʠ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2008), ʙʳʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʪʦʯʥʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʵʢʦʣʦʛʠʠ ʠ ʭʘʨʘʢʪʝʨ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çɿʘʚʠʜʦʚʦè (ʅʦʪʦʚ ʠ ʜʨ., 

2019). ɼʝʪʘʣʴʥʦ ʠʟʫʯʝʥʘ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘ ̫ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ 

Cypripedium calceolus, Dactylorhiza baltica, Dactylorhiza traunsteineri, 

Menegazzia terebrata (ʅʦʪʦʚ ʠ ʜʨ., 2019). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ Cypripedium calceolus ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʝʪʠʧʠʯʥʳʭ ʜʣʷ 
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ʵʪʦʛʦ ʚʠʜʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ (ɼʝʤʝʥʪʴʝʚʘ, 1985; ɺʘʨʣʳʛʠʥʘ, 2008; 

ʇʫʰʘʡ, ɼʝʤʝʥʪʴʝʚʘ, 2008; ɺʘʭʨʘʤʝʝʚʘ ʠ ʜʨ., 2014). ʇʦʣʫʯʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʚʘʞʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʭʦʜʦʚ ʢ ʩʦʭʨʘʥʝʥʠʶ ʠʭ 

ʧʦʧʫʣʷʮʠʡ (ʮʝʥʦʧʦʧʫʣʷʮʠʡ) ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʦʭʨʘʥʷʝʤʳʭ ʠ ʠʥʜʠʢʘʪʦʨʥʳʭ 

ʚʠʜʦʚ ʧʨʠʫʨʦʯʝʥʘ ʢ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʤ ʯʝʨʥʦʦʣʴʰʘʥʠʢʘʤ, ʩʪʘʨʳʤ 

ʦʩʠʥʥʠʢʘʤ, ʫʯʘʩʪʢʘʤ ʥʝʤʦʨʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʩ ʣʠʧʦʡ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʢʨʘʶ ʟʘʙʦʣʦʯʝʥʥʳʭ ʠʣʠ ʪʦʧʢʠʭ 

ʫʯʘʩʪʢʦʚ (ʅʦʪʦʚ ʠ ʜʨ., 2018, 2019; ʅʦʪʦʚ, 2019, 2020). ʊʘʢʠʝ 

ʩʦʦʙʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʜʠʥʘʤʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʧʠʬʠʪʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 

ʦʥʪʦʛʝʥʝʟʘ ʜʝʨʝʚʴʝʚ (ɾʫʢʦʚʘ, ʅʦʪʦʚ, 2020). ɺ ʦʪʤʝʯʝʥʥʳʭ 

ʬʠʪʦʮʝʥʦʟʘʭ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʨʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʠ ʩʫʙʩʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ 

ʜʝʨʝʚʴʝʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʝʨʰʘʶʱʠʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʤʦʭʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʳʭ ʩʠʥʫʟʠʡ. ɼʨʫʛʦʡ ʢʨʘʡʥʝ ʟʥʘʯʠʤʦʡ ʜʣʷ ʪʘʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʎʝʥʪʨʘʣʴʥʦ-

ʃʝʩʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʚ 

ʢʦʪʦʨʦʤ ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʝʱʝ ʚʳʰʝ 

(ɾʫʢʦʚʘ, ʅʦʪʦʚ, 2020; ʅʦʪʦʚ ʠ ʜʨ., 2022).  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ 

ʙʠʦʪʦʧʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʤʥʦʛʠʭ ʦʭʨʘʥʷʝʤʳʭ 

ʨʘʩʪʝʥʠʡ ʠ ʣʠʰʘʡʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʠʥʜʠʢʘʪʦʨʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ 

ʣʝʩʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʫʨʦʚʝʥʴ ʚʠʜʦʚʦʛʦ 

ʙʦʛʘʪʩʪʚʘ ʬʣʦʨʳ ʧʨʘʚʦʙʝʨʝʞʴʷ ʃʦʙʠ ʚʳʩʦʢʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʥʠʢʘʣʴʥʦʩʪʠ ʝʛʦ ʣʝʩʦʙʦʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʆʥʠ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʷʩʥʝʥʠʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʢʦʨʝʥʥʳʭ ʣʝʩʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ ʶʞʥʦʡ ʪʘʡʛʠ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ. 
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Forest-swamp ecosystems on the right bank of the Lob River are located on 

the territory of the çState Complex çZavidovoè National Park. They are 

characterized by a high level of floristic diversity. We have studied the 

distribution of vascular plant species, lichens and bryophytes that are listed 

in the federal and regional Red Data Books, as well as indicator species of 

biologically valuable forests. Among the species listed in the Red Data Book 

of the Russian Federation are Cypripedium calceolus L., Dactylorhiza 

baltica (Klinge) Nevski, D. traunsteineri (Saut. ex Rchb. f.) So·, Lobaria 

pulmonaria (L.) Hoffm., Menegazzia terebrata (Hoffm.) A.Massal. Most of 

the habitats of protected and indicator species are located in old-growth 

black alder forests, aspen forests and nemoral communities with linden.  
Keywords: çState Complex çZavidovoè National Park, Lob River, Tver 

region, Moscow region, rare and protected species, biodiversity 

conservation, Red Book, indicator species of biologically valuable forests, 

monitoring. 
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ʂʆʅʎɽʇʎʀʗ ʂʈɸʉʅʆʁ ʂʅʀɻʀ ʊɺɽʈʉʂʆʁ ʆɹʃɸʉʊʀ 2022 

 

ɸ.ɸ. ʈʳʙʘʢʦʚʘ
2
, ʀ.ʉ. ʇʝʨʦʚʘ

1
 

1
ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʊʚʝʨʴ 

2
ʆʆʆ çʉʪʨʘʪʝʛʠʷ ʕʂʆè, ʊʚʝʨʴ 

 

ʇʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ, ʪʨʝʪʴʝʛʦ, 

ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʟʦʨ ʠʟʤʝʥʝʥʠʡ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʨʝʜʢʠʭ 

ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʚʳʧʦʣʥʝʥʥʳʭ ʆʆʆ çʉʪʨʘʪʝʛʠʷ ʕʂʆè ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ  ̄91 ʦʪ 06.07.2021 ʧʦ ʟʘʢʘʟʫ ʄʠʥʧʨʠʨʦʜʳ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʚʦʜʠʪʩʷ ʧʝʨʝʯʝʥʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʦʭʨʘʥʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʨʘʩʥʘʷ ʢʥʠʛʘ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ɺʝʜʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʡ ʩʦʭʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ ï ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʋʢʘʟ é, 2017). 

ɺ 2021-2022 ʛʛ. ʧʦ ʟʘʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʵʢʦʣʦʛʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʨʝʜʢʠʭ 

ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʨʫʢʦʧʠʩʠ ʥʦʚʦʛʦ, ʪʨʝʪʴʝʛʦ, ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ 

ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʭʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʧʝʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ 

ʧʣʘʥʠʨʫʝʪʩʷ ʚ 2023 ʠ 2024 ʛʦʜʳ. 

ɿʘʢʦʥ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ  ̄ 87-ɿʆ ʦʪ 07.11.2014 çʆ ʂʨʘʩʥʦʡ 

ʢʥʠʛʝ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠè ʦʧʨʝʜʝʣʷʝʪ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʨʝʛʠʦʥʘ (ʜʘʣʝʝ ï 

ʂʂʊʆ, ʂʥʠʛʘ) ʢʘʢ ʦʬʠʮʠʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʦʜ ʩʚʝʜʝʥʠʡ 

ʦ ʩʦʩʪʦʷʥʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ, ʤʝʨʘʭ ʦʭʨʘʥʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʜʢʠʭ 

ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ (ʧʦʜʚʠʜʦʚ, 

ʧʦʧʫʣʷʮʠʡ) ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ, ʠ ʛʨʠʙʦʚ, 

ʦʙʠʪʘʶʱʠʭ (ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ɿʘʢʦʥ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 7 ʥʦʷʙʨʷ 2014 ʛ  ̄87-ɿʆ).  

ʆʜʥʘʢʦ ʚ 2017 ʛʦʜʫ ʚʚʝʜʝʥʦ ʯʝʪʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʅʘʮʠʦʥʘʣʴʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʈʌ ɻʆʉʊ ʈ 57007-

2016 çʅʘʠʣʫʯʰʠʝ ʜʦʩʪʫʧʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɹʠʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè (ʅʘʮʠʦʥʘʣʴʥʳʡ é, 2016), ʧ. 

É ʈʳʙʘʢʦʚʘ ɸ.ɸ., ʇʝʨʦʚʘ ʀ.ʉ., 
     2022 
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2.52.: ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï 

ʦʬʠʮʠʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʦʜ ʩʚʝʜʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʤʝʨʘʭ ʦʭʨʘʥʳ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ (ʧʦʜʚʠʜʦʚ, ʧʦʧʫʣʷʮʠʡ) ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ, ʦʙʠʪʘʶʱʠʭ (ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ) ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʢʣʶʯʘʷ ʚʠʜʳ (ʧʦʜʚʠʜʳ, 

ʧʦʧʫʣʷʮʠʠ), ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʦʙʠʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʝʜʝʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʷʚʣʝʥʠʷ, ʫʯʝʪʘ ʠ ʦʭʨʘʥʳ ʨʝʜʢʠʭ ʠ 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʠʭ 

ʩʦʩʪʦʷʥʠʝʤ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ 

ʩʦʭʨʘʥʝʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ (ɿʘʢʦʥ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 7 ʥʦʷʙʨʷ 

2014 ʛ N 87-ɿʆ). 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʢʘʢ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʵʢʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ 

(ʉʦʙʦʣʝʚ, 2020). 

ʎʝʣʠ (ʦʙʣʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ) ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ: 

V ʉʦʭʨʘʥʝʥʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʧʫʣʷʮʠʡ, ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ. ʀʟ ʪʨʝʭ ʧʨʠʥʮʠʧʦʚ ʩʦʭʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʠ 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ (ʚʠʜʦʚʦʡ, 

ʧʦʧʫʣʷʮʠʦʥʥʳʡ, ʦʨʛʘʥʠʟʤʝʥʥʳʡ) (ʈʘʩʧʦʨʷʞʝʥʠʝ é, 2014) ʜʣʷ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʨʝʛʠʦʥʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʴʶ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ, ʥʝ ʠʤʝʶʱʝʛʦ ʯʝʪʢʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ, 

ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʠʪ ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʧʨʠʥʮʠʧ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʩʦʭʨʘʥʝʥʠʠ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʘʨʝʘʣʦʚ ʧʨʠʨʦʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʠʭ ʫʩʪʦʡʯʠʚʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ; ʥʘ 

ʚʪʦʨʦʤ - ʦʨʛʘʥʠʟʤʝʥʥʳʡ ʧʨʠʥʮʠʧ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʭʨʘʥʝʥʠʠ 

ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ, ʦʙʝʩʧʝʯʝʥʠʠ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʭʨʘʥʝʥʠʠ 

ʛʝʥʦʪʠʧʦʚ (ʋʰʘʢʦʚ, 2016). 

V ʖʨʠʜʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʉʧʠʩʦʢ ʨʝʜʢʠʭ ʠ 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʂʊʆ ï 

ʥʦʨʤʘʪʠʚʥʳʡ ʧʨʘʚʦʚʦʡ ʜʦʢʫʤʝʥʪ. ɿʘ ʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ) 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʠ ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ.  

V ʅʘʫʢʘ. ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʧʦʧʦʣʥʷʝʪʩʷ ʠ ʚʝʜʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ 

ʩʚʝʜʝʥʠʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʵʢʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ 

ʨʝʜʢʠʭ ʚʠʜʦʚ. ʗʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤ 

ʩʦʭʨʘʥʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. 
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V ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʄʝʩʪʘ ʦʙʠʪʘʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ, 

ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʂʊʆ, ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʟʤʝʱʝʥʠʷ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʚʣʠʷʝʪ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

V ʉʦʭʨʘʥʝʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʂʂʊʆ ï ʦʩʥʦʚʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ), ʩʦʭʨʘʥʝʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʘʥʜʰʘʬʪʦʚ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʭʨʘʥʘ ʧʦʧʫʣʷʮʠʡ 

ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʚʠʜʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʭʨʘʥʝʥʠʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʪʠʚʥʳʭ ʚʠʜʦʚ (ʦʪ ʨʝʜʢʠʭ ʜʦ 

ʪʠʧʠʯʥʳʭ, ʥʝ ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ). ɼʘʥʥʦʝ ʫʩʣʦʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʦʭʨʘʥʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʨʝʛʠʦʥʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʛʘʨʤʦʥʠʯʥʦʤʫ 

ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʦʩʥʦʚʥʦʛʦ ʜʣʷ ʥʘʩ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ ï 

ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ (ʈʳʙʘʢʦʚʘ, 2020). 

V ʇʨʦʩʚʝʱʝʥʠʝ. ɺ ʂʥʠʛʝ ʚ ʥʘʛʣʷʜʥʦʡ ʬʦʨʤʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ 

ʦ ʚʠʜʘʭ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʧʨʠʯʠʥʘʭ ʠʭ ʨʝʜʢʦʩʪʠ ʠ ʫʷʟʚʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʦʩʥʦʚʥʳʭ ʧʫʪʷʭ ʠʭ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ (ʉʦʨʦʢʠʥ, 2017). 

ɿʥʘʯʝʥʠʝ ʂʥʠʛʠ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʩʣʦʞʥʦ 

ʧʝʨʝʦʮʝʥʠʪʴ. ʇʦʵʪʦʤʫ ʠʟʜʘʥʠʝ ʂʥʠʛʠ ʜʦʣʞʥʦ ʧʨʝʜʥʘʟʥʘʯʘʪʴʩʷ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʯʠʪʘʪʝʣʝʡ, ʦʪ ʩʪʨʦʠʪʝʣʝʡ ʜʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʠʢʦʚ, ʦʪ 

ʫʯʝʥʳʭ ʜʦ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʦʪ ʨʝʩʫʨʩʥʳʭ ʚʝʜʦʤʩʪʚ ʜʦ 

ʥʘʪʫʨʘʣʠʩʪʦʚ-ʣʶʙʠʪʝʣʝʡ. 

 

ʉʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʦʚ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʀʩʭʦʜʷ ʠʟ ʮʝʣʝʡ, ʚ ʧʦʜʭʦʜʘʭ ʢ ʩʦʟʜʘʥʠʶ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʨʞʠʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʥʘʫʢʦʸʤʢʦʩʪʴʶ, ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ, ʟʘʜʘʯ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ(ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ) ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ (ʚʳʩʦʢʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ), 

ʧʦʧʫʣʷʨʠʟʘʮʠʝʡ ʠ ʧʨʦʩʚʝʱʝʥʠʝʤ (ʨʠʩ.1). ʇʨʠ ʵʪʦʤ, ʚ ʩʣʫʯʘʝ ʫʩʠʣʝʥʠʷ 

ʦʜʥʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʨʠʤʝʥʠʤʦʩʪʴ ʚ ʜʨʫʛʠʭ ʩʫʱʝʩʪʚʝʥʥʦ ʧʘʜʘʝʪ. 

ʊʘʢ, ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʳʭ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʠʩʢʦʚ ʨʝʜʢʠʭ 

ʪʘʢʩʦʥʦʚ ʟʘʪʨʫʜʥʷʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ ʚ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʠ ʜʘʞʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʙʨʘʪʥʫʶ ʨʝʘʢʮʠʶ, ʢʦʛʜʘ 

ʧʦʣʦʞʝʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʥʘʯʠʥʘʶʪ ʠʛʥʦʨʠʨʦʚʘʪʴʩʷ), ʠ ʩʚʦʜʠʪ ʢ 

ʤʠʥʠʤʫʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʥʝʩʧʝʮʠʘʣʠʩʪʦʚ. 
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ʈʠʩ. 1. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ, ʚʝʜʝʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

 

ʂʨʠʪʝʨʠʠ ʠ ʩʪʘʪʫʩʳ 

ʇʦʜʭʦʜʳ ʢ ʚʳʜʝʣʝʥʠʶ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʢ ʟʘʥʝʩʝʥʠʶ 

ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ, ʜʦʩʪʘʪʦʯʥʦ ʩʫʙʲʝʢʪʠʚʥʳ, ʠ ʦʩʥʦʚʳʚʘʶʪʩʷ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʥʘ ʵʢʩʧʝʨʪʥʦʤ ʤʥʝʥʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʠ (ʊʨʝʧʝʪ, 

ɸʢʘʪʦʚ, 2019). 
ʊʘʙʣʠʮʘ 1 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʪʘʢʩʦʥʦʚ ʞʠʚʦʪʥʳʭ 
ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʚʠʜʦʚ (ʧʦʜʚʠʜʦʚ, 

ʧʦʧʫʣʷʮʠʡ) ʞʠʚʦʪʥʳʭ 
ʂʘʪʝʛʦʨʠʷ ʉʪʘʪʫʩ 

ʀʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ (ʠʣʠ 

ʘʢʚʘʪʦʨʠʠ) ʨʝʛʠʦʥʘ (ʘʚʪ.), ʥʘʭʦʞʜʝʥʠʝ 

ʢʦʪʦʨʳʭ ʚ ʧʨʠʨʦʜʝ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ (ʜʣʷ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ - ʚ ʧʦʩʣʝʜʥʠʝ 100 

ʣʝʪ, ʜʣʷ ʧʦʟʚʦʥʦʯʥʳʭ - ʚ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ) 

0 ɺʝʨʦʷʪʥʦ 

ʠʩʯʝʟʥʫʚʰʠʝ 

ʏʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʦʥʠ ʤʦʛʫʪ ʠʩʯʝʟʥʫʪʴ 

1 ʅʘʭʦʜʷʱʠʝʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʉ ʥʝʫʢʣʦʥʥʦ ʩʦʢʨʘʱʘʶʱʝʡʩʷ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʠ/ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ, 

ʩʥʠʞʘʶʱʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʠ/ʠʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʤʦʛʫʪ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ 

ʧʦʧʘʩʪʴ ʚ ʢʘʪʝʛʦʨʠʶ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ 

2 ʉʦʢʨʘʱʘʶʱʠʝʩʷ ʚ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ/ʠʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʀʤʝʶʪ ʤʘʣʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ (ʠʣʠ ʘʢʚʘʪʦʨʠʠ) ʠʣʠ 

ʩʧʦʨʘʜʠʯʝʩʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʘʢʚʘʪʦʨʠʷʭ) 

3 ʈʝʜʢʠʝ 

 

ωͦ ͍͙͔͋ͪ͊ͦ͊ͤ͘ 

ωΉ͎͙ͦͦ͟͡;͔ͫ͊͟Ύ ͯ͟͡Έͭͯͪ͊ 

 

ω͍ ·͔͔͙͔͒ͤ͡ ˻˻˽́ 

ωϦ͙ͦͤͭ͘;ͤ͊ΎϦ ͦͻͪ͊ͤ͊ 
͔͙͙͚ͣͫͭͦͦ͋ͭ͊ͤ 
͍͔ͫͦͣͫͭͤ·ͻ ͍͙͍͒ͦ 

ωͫ ͦͼ͙͊͡Έͤͦ-
Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ 
͚ͯͫͭͦ;͙͍͔ͦ ͍͙͙͔ͪ͊ͭ͘ 

ωͭ ͔͙͙ͪͪͭͦͪ͊͡Έ͔ͤͦ 
͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡  

ωͨ ͙ͪͪͦ͒ͦͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 

ωͫ ͍͔͙͔ͦͫͭ͊ͤ͡ ͙͍ͫͨͫͦ͟ 
͍͙͍͒ͦ 

ωͫ ͭ͊ͭͯͫ· ͙ ͔͎͙͙͊ͭͦͪ͟ 

ωͣ ͙͙͎ͦͤͭͦͪͤ 

˹͊ͯ͊͟ 
̆ͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ 
͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ 

˽͍͔ͪͦͫ΅͔͙͔ͤ ̏ͦ͋͊͊ͤͫ͟͡ 
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ɺʝʨʦʷʪʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʡ ʠʟ ʧʨʝʜʳʜʫʱʠʭ 

ʢʘʪʝʛʦʨʠʡ, ʥʦ ʜʦʩʪʘʪʦʯʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʠʭ 

ʩʦʩʪʦʷʥʠʠ ʚ ʧʨʠʨʦʜʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ, 

ʣʠʙʦ ʦʥʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʢʨʠʪʝʨʠʷʤ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ 

4 ʅʝʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ 

ʩʪʘʪʫʩʫ 

ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ ʠʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʷʪʳʭ ʤʝʨ ʦʭʨʘʥʳ ʥʘʯʘʣʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ 

ʩʦʩʪʦʷʥʠʶ, ʢʦʛʜʘ ʥʝ ʙʫʜʫʪ ʥʫʞʜʘʪʴʩʷ ʚ 

ʩʨʦʯʥʳʭ ʤʝʨʘʭ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

5 ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ 

 

ʉ 1 ʘʧʨʝʣʷ 2022 ʛʦʜʘ ʥʘʯʘʣ ʜʝʡʩʪʚʦʚʘʪʴ ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʩʪʘʥʜʘʨʪ ʈʌ ɻʆʉʊ ʈ 59783-2021 "ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ" 

(ʅʘʮʠʦʥʘʣʴʥʳʡ é, 2021). ɼʘʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ 

ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʚʠʜʦʚ (ʪʘʢʩʦʥʦʚ), ʟʘʥʦʩʠʤʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʨʝʛʠʦʥʦʚ (ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ). 

ɺʠʜʳ, ʟʘʥʦʩʠʤʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ, ʨʘʥʞʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʪʨʝʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ (ɻʆʉʊ ʈ 59783-2021): 

1) ʪʨʘʜʠʮʠʦʥʥʘ ̫ʢʣʘʩʩʠʬʠʢʘʮʠ ̫ʚʠʜʦʚ (ʧʦ ʩʪʝʧʝʥʠ ʨʝʜʢʦʩʪʠ ʠ 

ʫʛʨʦʟ ʠʩʯʝʟʥʦʚʝʥʠʷ) 
ʊʘʙʣʠʮʘ 2 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʪʘʢʩʦʥʦʚ ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ 
ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʚʠʜʦʚ, ʧʦʜʚʠʜʦʚ ʂʘʪʝʛʦʨʠʷ ʉʪʘʪʫʩ 

ʀʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʩ ʪʝʨʨʠʪʦʨʠʠ (ʠʣʠ 

ʘʢʚʘʪʦʨʠʠ) ʨʝʛʠʦʥʘ (ʘʚʪ.), ʥʘʭʦʞʜʝʥʠʝ 

ʢʦʪʦʨʳʭ ʚ ʧʨʠʨʦʜʝ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ 

ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ, ʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʩʦʭʨʘʥʝʥʠʷ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ 

0 ɺʝʨʦʷʪʥʦ ʠʩʯʝʟʥʫʚʰʠʝ 

ʏʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 

ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʠʣʠ ʯʠʩʣʦ ʠʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʥʘʩʪʦʣʴʢʦ ʩʦʢʨʘʪʠʣʦʩʴ, 

ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʦʥʠ ʤʦʛʫʪ 

ʠʩʯʝʟʥʫʪʴ 

1 ʅʘʭʦʜʷʱʠʝʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʉ ʥʝʫʢʣʦʥʥʦ ʩʦʢʨʘʱʘʶʱʝʡʩʷ 

ʯʠʩʣʝʥʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ 

ʯʠʩʣʝʥʥʦʩʪʴ, ʤʦʛʫʪ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ 

ʧʦʧʘʩʪʴ ʚ ʢʘʪʝʛʦʨʠʶ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ: 

ʘ) ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʣʠ 

ʨʘʟʨʫʰʝʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ; 

ʙ) ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʨʝʟʤʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʯʝʣʦʚʝʢʦʤ ʠ 

2 ʉʦʢʨʘʱʘʶʱʠʝʩʷ ʚ 

ʯʠʩʣʝʥʥʦʩʪʠ 
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ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʘ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʨʘʤʠ ʦʭʨʘʥʳ 

(ʣʝʢʘʨʩʪʚʝʥʥʳʝ, ʧʠʱʝʚʳʝ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʠ 

ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ) 

ʉ ʝʩʪʝʩʪʚʝʥʥʦʡ ʥʝʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ, 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ (ʘʢʚʘʪʦʨʠʠ) ʠʣʠ ʩʧʦʨʘʜʠʯʝʩʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ (ʘʢʚʘʪʦʨʠʷʭ), ʜʣʷ ʚʳʞʠʚʘʥʠʷ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʦʭʨʘʥʳ: 

ʘ) ʫʟʢʦʘʨʝʘʣʴʥʳʝ ʵʥʜʝʤʠʢʠ; 

ʙ) ʠʤʝʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʘʨʝʘʣ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʩʧʦʨʘʜʠʯʝʩʢʠ ʠ ʩ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʧʦʧʫʣʷʮʠʡ; 

ʚ) ʠʤʝʶʱʠʝ ʫʟʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʳʝ ʩʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

(ʚʳʭʦʜʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠʣʠ ʜʨʫʛʠʭ ʧʦʨʦʜ, 

ʟʘʩʦʣʝʥʥʳʤʠ ʧʦʯʚʘʤʠ, ʣʠʪʦʨʘʣʴʥʳʤʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ ʠ ʜʨ.); 

ʛ) ʠʤʝʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʱʠʡ ʘʨʝʘʣ, ʥʦ 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ (ʘʚʪ.) ʥʘ 

ʛʨʘʥʠʮʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ; 

ʜ) ʠʤʝʶʱʠʝ ʦʛʨʘʥʠʯʝʥʥʳʡ ʘʨʝʘʣ, ʯʘʩʪʴ 

ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

(ʘʢʚʘʪʦʨʠʠ) ʨʝʛʠʦʥʘ (ʘʚʪ.) 

3 ʈʝʜʢʠʝ 

ɺʝʨʦʷʪʥʦ, ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʡ ʠʟ 

ʧʨʝʜʳʜʫʱʠʭ ʢʘʪʝʛʦʨʠʡ, ʥʦ ʜʦʩʪʘʪʦʯʥʳʭ 

ʩʚʝʜʝʥʠʡ ʦʙ ʠʭ ʩʦʩʪʦʷʥʠʠ ʚ ʧʨʠʨʦʜʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ, ʣʠʙʦ ʦʥʠ ʥʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʜʨʫʛʠʭ 

ʢʘʪʝʛʦʨʠʡ, ʥʦ ʥʫʞʜʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʝʨʘʭ ʦʭʨʘʥʳ 

4 ʅʝʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ 

ʩʪʘʪʫʩʫ 

ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʦʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ 

ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʷʪʳʭ ʤʝʨ ʦʭʨʘʥʳ 

ʥʘʯʘʣʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠ ʧʨʠʙʣʠʞʘʶʪʩʷ 

ʢ ʩʦʩʪʦʷʥʠʶ, ʢʦʛʜʘ ʥʝ ʙʫʜʫʪ ʥʫʞʜʘʪʴʩʷ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

5 ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ 

 

2) ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʧʦ ʩʪʝʧʝʥʠ ʫʛʨʦʟ ʠʩʯʝʟʥʦʚʝʥʠʷ (ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ - ʄʉʆʇ):  

ʀʇ ï ʀʩʯʝʟʥʫʚʰʠʡ ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ ï Extinct in the Wild (EW). 

ɺʠʜ ʧʨʠʟʥʘʥ ʠʩʯʝʟʥʫʚʰʠʤ ʚ ʧʨʠʨʦʜʝ, ʢʦʛʜʘ ʠʟʚʝʩʪʥʦ ʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʦʣʴʢʦ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʩʨʝʜʝ ï ʚ ʢʫʣʴʪʫʨʝ, ʚ 

ʥʝʚʦʣʝ ʠʣʠ ʢʘʢ ʥʘʪʫʨʘʣʠʟʦʚʘʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 
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ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʨʝʘʣʘ; 

ʀʈ ï ʀʩʯʝʟʥʫʚʰʠʡ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ï Regionally Extinct 

(RE). ɺʠʜʳ, ʥʘʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʧʨʠʨʦʜʝ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ (ʜʣʷ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ï ʚ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ, ʜʣʷ ʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ - ʚ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ), ʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʩʦʭʨʘʥʝʥʠʷ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ; 

ʂʈ ï ʅʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʢʨʠʪʠʯʝʩʢʦʡ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ï 

Critically Endangered (CR). ɺʠʜ ʧʨʠʟʥʘʥ ʥʘʭʦʜʷʱʠʤʩʷ ʧʦʜ ʢʨʠʪʠʯʝʩʢʦʡ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʢʦʛʜʘ ʦʥ ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʜʢʨʠʪʝʨʠʝʚ ɸ-ɽ (ʩʤ. ʪʘʙʣʠʮʫ 3) ʜʣʷ ʵʪʦʛʦ ʩʪʘʪʫʩʘ ʠ ʩʫʱʝʩʪʚʫʝʪ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʧʨʠʨʦʜʝ; 

ʀ ï ʀʩʯʝʟʘʶʱʠʡ ï Endangered (EN). ɺʠʜ ʧʨʠʟʥʘʥ ʠʩʯʝʟʘʶʱʠʤ, 

ʢʦʛʜʘ ʦʥ ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʢʨʠʪʝʨʠʝʚ ɸ-ɽ ʜʣʷ ʵʪʦʛʦ 

ʩʪʘʪʫʩʘ ʠ ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʧʨʠʨʦʜʝ; 

ʋ ï ʋʷʟʚʠʤʳʡ ï Vulnerable (VU). ɺʠʜ ʧʨʠʟʥʘʥ ʫʷʟʚʠʤʳʤ, ʢʦʛʜʘ 

ʦʥ ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʢʨʠʪʝʨʠʝʚ ɸ-ɽ ʜʣʷ ʵʪʦʛʦ ʩʪʘʪʫʩʘ ʠ 

ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʧʨʠʨʦʜʝ; 

ɹʋ ï ʅʘʭʦʜʷʱʠʡʩʷ ʚ ʩʦʩʪʦʷʥʠʠ, ʙʣʠʟʢʦʤ ʢ ʫʛʨʦʞʘʝʤʦʤʫ - Near 

Threatened (NT). ɺʠʜ ʧʨʠʟʥʘʥ ʥʘʭʦʜʷʱʠʤʩʷ ʙʣʠʟʢʦ ʢ ʫʛʨʦʟʝ 

ʠʩʯʝʟʥʦʚʝʥʠʷ, ʢʦʛʜʘ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʝʨʠʷʤ, ʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥ ʩʝʡʯʘʩ ʢʘʢ ʂʈ (CR), ʀ (EN) ʠʣʠ ʋ (VU), ʦʜʥʘʢʦ 

ʥʘʭʦʜʠʪʩʷ ʙʣʠʟʢʦ ʢ ʵʪʠʤ ʩʪʘʪʫʩʘʤ ʠʣʠ ʤʦʞʝʪ ʙʳʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥ 

ʢʘʢ ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ; 

ʅʆ ï ɺʳʟʳʚʘʶʱʠʡ ʥʘʠʤʝʥʴʰʠʝ ʦʧʘʩʝʥʠʷ ï Least Concern (LC). 

ɺʠʜ ʧʨʠʟʥʘʥ ʥʘʭʦʜʷʱʠʤʩʷ ʧʦʜ ʤʠʥʠʤʘʣʴʥʦʡ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, 

ʢʦʛʜʘ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʝʨʠʷʤ, ʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥ 

ʩʝʡʯʘʩ, ʢʘʢ ʂʈ (CR), ʀ (EN), ʋ (VU) ʠʣʠ ɹʋ (NT). ʐʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ, ʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʚʢʣʶʯʘʶʪ ʚ ʵʪʦʪ 

ʩʪʘʪʫʩ; 

ʅɼ ï ʅʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ - Data Deficient (DD). ɺʠʜ ʦʪʥʦʩʷʪ ʢ 

ʵʪʦʤʫ ʩʪʘʪʫʩʫ, ʢʦʛʜʘ ʥʝ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʷʤʦʡ ʠʣʠ 

ʢʦʩʚʝʥʥʦʡ, ʫʢʘʟʳʚʘʶʱʝʡ ʥʘ ʫʛʨʦʟʫ ʝʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ. ɺʢʣʶʯʝʥʠʝ ʚ 

ʵʪʦʪ ʩʪʘʪʫʩ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʙʦʨʘ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʝʛʦ ʫʷʟʚʠʤʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʵʪʠʤ ʠ ʜʨʫʛʠʤʠ 

ʩʪʘʪʫʩʘʤʠ. 

ɼʣʷ ʩʪʘʪʫʩʦʚ "ʅʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʢʨʠʪʠʯʝʩʢʦʡ ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ", "ʀʩʯʝʟʘʶʱʠʡ" ʠ "ʋʷʟʚʠʤʳʡ" ʚʚʦʜʷʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʦʜʢʨʠʪʝʨʠʠ. 
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ʊʘʙʣʠʮʘ 3 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʜʢʨʠʪʝʨʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʫʩʘ  

ʧʦ ʩʪʝʧʝʥʠ ʫʛʨʦʟ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʦʛʦ 

ʠʟ ʧʦʜʢʨʠʪʝʨʠʝʚ ɸ-ɽ 

ʅʘʭʦʜʷʱʠʝʩʷ ʧʦʜ 

ʢʨʠʪʠʯʝʩʢʦʡ 

ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʂʈ 

(CR) 

ʀʩʯʝʟʘʶʱʠʝ ʀ 

(EN) 
ʋʷʟʚʠʤʳʝ ʋ (VU) 

ɸ ʉʦʢʨʘʱʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʧʫʣʷʮʠʠ 

 ʉʦʢʨʘʱʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʧʫʣʷʮʠʠ ʦʮʝʥʝʥʦ ʟʘ ʧʝʨʠʦʜ ʙʦʣʝʝ 

ʯʝʤ 10 ʣʝʪ ʠʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʛʝʥʝʨʘʮʠʡ 

ɸ1 > 90 % > 70 % > 50 % 

ɸ2, A3 ʠ ɸ4 > 80 % > 50 % > 30 % 

ɸ1 ʉʦʢʨʘʱʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ, ʦʮʝʥʠʚʘʣʦʩʴ, ʧʦʜʨʘʟʫʤʝʚʘʣʦʩʴ ʠʣʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʨʦʰʣʦʤ, ʢʦʛʜʘ ʩʣʫʯʘʠ ʩʦʢʨʘʱʝʥʠʷ ʧʦʥʠʤʘʝʤʳ ʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʧʨʠʟʥʘʢʘʭ: 

(a) ʧʨʷʤʳʝ ʥʘʙʣʶʜʝʥʠʷ; 

(b) ʠʥʜʝʢʩ ʦʙʠʣʠʷ, ʧʨʠʤʝʥʠʤʳʡ ʢ ʦʙʲʝʢʪʫ; 

(c) ʩʦʢʨʘʱʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʙʠʪʘʥʠʷ, ʩʪʝʧʝʥʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ/ʠʣʠ ʠʟʤʝʥʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ; 

(d) ʜʝʡʩʪʚʫʶʱʝʝ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʡ; 

(e) ʵʬʬʝʢʪʳ ʠʥʪʨʦʜʫʢʮʠʠ, ʛʠʙʨʠʜʠʟʘʮʠʠ, ʧʘʪʦʛʝʥʥʦʩʪʠ, ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ, ʢʦʥʢʫʨʝʥʮʠʠ ʠ 

ʧʘʨʘʟʠʪʠʟʤʘ. 

ɸ2 ʉʦʢʨʘʱʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ, ʦʮʝʥʠʚʘʣʦʩʴ, ʧʦʜʨʘʟʫʤʝʚʘʣʦʩʴ ʠʣʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʨʦʰʣʦʤ, ʢʦʛʜʘ ʧʨʠʯʠʥʘ ʩʦʢʨʘʱʝʥʠʷ ʥʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʣʠ ʥʝ ʧʦʥʠʤʘʣʘʩʴ, 

ʠʣʠ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʟʥʘʢʦʚ (ʘ-ʝ), ʦʧʠʩʘʥʥʳʭ ʚ ɸ1. 

A3 ʉʦʢʨʘʱʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʠʣʠ ʦʞʠʜʘʝʪʩʷ ʚ ʙʫʜʫʱʝʤ (ʥʘ ʧʝʨʠʦʜ 100 ʣʝʪ) 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʟʥʘʢʦʚ (b-ʝ) ʚ ɸ1. 

ɸ4 ʉʦʢʨʘʱʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ, ʦʮʝʥʠʚʘʣʦʩʴ, ʧʦʜʨʘʟʫʤʝʚʘʣʦʩʴ ʠʣʠ 

ʧʨʦʠʩʭʦʜʠʣʦ (ʥʘ ʧʝʨʠʦʜ 100 ʣʝʪ), ʥʦ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʧʨʦʰʣʦʝ ʠ 

ʙʫʜʫʱʝʝ ʠ ʢʦʛʜʘ ʧʨʠʯʠʥʳ ʩʦʢʨʘʱʝʥʠʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ, ʠʣʠ ʥʝʧʦʥʠʤʘʝʤʳ, 

ʠʣʠ ʥʝʦʙʨʘʪʠʤʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʣʶʙʦʤ ʠʟ ʧʨʠʟʥʘʢʦʚ ʘ-ʝ ɸ1. 

ɺ ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʘʨʝʘʣ (ɺ1) ʠ ʤʝʩʪʦʦʙʠʪʘʥʠʝ (ɺ2) 

ɺ1 ɸʨʝʘʣ < 100 ʢʤ
 2
 < 5000 ʢʤ

 2
 < 20000 ʢʤ

 2
 

ɺ2 ʄʝʩʪʦʦʙʠʪʘʥʠʝ < 10 ʢʤ
 2
 < 500 ʢʤ

 2
 < 2000 ʢʤ

 2
 

ʠ 2 ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ 

(ʘ, b, ʩ): 

(ʘ) ʦʧʘʩʥʘʷ 

ʬʨʘʛʤʝʥʪʘʮʠʷ ʠʣʠ ʯʠʩʣʦ 

ʣʦʢʘʣʴʥʳʭ ʧʦʩʝʣʝʥʠʡ 

= 1 
 5  10 

(b) ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʩʦʢʨʘʱʝʥʠʝ: (I) ʘʨʝʘʣʘ, (II)  ʤʝʩʪ ʦʙʠʪʘʥʠʷ, (III)  ʪʝʨʨʠʪʦʨʠʠ, 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ/ʠʣʠ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, (IV)  ʯʠʩʣʘ ʣʦʢʘʣʴʥʳʭ 

ʧʦʩʝʣʝʥʠʡ ʠʣʠ ʩʫʙʧʦʧʫʣʷʮʠʡ, (V) ʯʠʩʣʘ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʦʩʦʙʝʡ. 

(ʩ) ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʬʣʫʢʪʫʘʮʠʠ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ: (I) ʩʪʝʧʝʥʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, (II)  

ʩʦʢʨʘʱʝʥʠʠ ʤʝʩʪ ʦʙʠʪʘʥʠʷ, (III)  ʯʠʩʣʝ ʣʦʢʘʣʴʥʳʭ ʧʦʩʝʣʝʥʠʡ ʠʣʠ ʩʫʙʧʦʧʫʣʷʮʠʡ ʠ (IV)  

ʯʠʩʣʝ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʦʩʦʙʝʡ. 

ʉ ʄʘʣʳʝ ʨʘʟʤʝʨʳ ʠ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ 

ʏʠʩʣʦ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ 

ʦʩʦʙʝʡ ʠ/ʠʣʠ ʉ1 ʠʣʠ ʉ2 

< 250 < 2500 < 10000 

ʉ1 ʆʞʠʜʘʝʤʦʝ 

ʧʨʦʜʦʣʞʝʥʠʝ 

ʩʦʢʨʘʱʝʥʠʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, 

ʥʘ 25 % ʚ ʪʝʯʝʥʠʝ 

ʪʨʝʭ ʣʝʪ ʠʣʠ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʡ 

ʛʝʥʝʨʘʮʠʠ 

ʥʘ 20 % ʚ ʪʝʯʝʥʠʝ 

ʧʷʪʠ ʣʝʪ ʠʣʠ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʛʝʥʝʨʘʮʠʡ 

ʥʘ 10 % ʚ ʪʝʯʝʥʠʝ 

10 ʣʝʪ ʠʣʠ ʚ 

ʪʝʯʝʥʠʝ ʪʨʝʭ 

ʛʝʥʝʨʘʮʠʡ 

Ò Ò
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ʧʦʣʫʯʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ, 

ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩʚʳʰʝ 

ʧʦʩʣʝʜʥʠʭ 100 ʣʝʪ 

ʉ2 ʇʨʦʜʦʣʞʘʶʱʝʝʩʷ 

ʩʦʢʨʘʱʝʥʠʝ ʠ (ʘ) ʠ/ʠʣʠ 

(b) 

   

(ʘ I) ʯʠʩʣʦ 

ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ 

ʦʩʦʙʝʡ ʚ ʩʘʤʦʡ ʢʨʫʧʥʦʡ 

ʩʫʙʧʦʧʫʣʷʮʠʠ 

< 50 < 250 < 1000 

(ʘ II)  ʠʣʠ ʜʦʣʷ 

ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ 

ʦʩʦʙʝʡ ʚ ʦʜʥʦʡ 

ʩʫʙʧʦʧʫʣʷʮʠʠ 

90-100 % 95-100 % 100 % 

(b) ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʦʩʦʙʝʡ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʦʛʦ 

ʠʟ ʧʦʜʢʨʠʪʝʨʠʝʚ ɸ-ɽ 

ʅʘʭʦʜʷʱʠʝʩʷ ʧʦʜ 

ʢʨʠʪʠʯʝʩʢʦʡ 

ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʂʈ 

(CR) 

ʀʩʯʝʟʘʶʱʠʝ ʀ 

(EN) 

ʋʷʟʚʠʤʳʝ ʋ (VU) 

D ʆʯʝʥʴ ʤʘʣʝʥʴʢʠʝ ʠʣʠ ʨʘʟʦʙʱʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ 

D1 ʏʠʩʣʦ 

ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ 

ʦʩʦʙʝʡ 

< 50 < 250 < 1000 

D2 ʆʛʨʘʥʠʯʝʥʥʳʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

ʥʝʪ ʧʨʠʛʦʜʥʳʭ ʥʝʪ ʧʨʠʛʦʜʥʳʭ ʪʠʧʠʯʥʦ: 

ʧʣʦʱʘʜʴ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ < 

20 ʢʤ
 2

 ʠʣʠ ʯʠʩʣʦ 

ʣʦʢʘʣʴʥʳʭ 

ʧʦʩʝʣʝʥʠʡ  5 

ɽ ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʀʥʜʠʢʘʪʦʨʳ 

ʚʝʨʦʷʪʥʦʩʪʠ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʧʨʠʨʦʜʝ 

50 % ʟʘ 10 ʣʝʪ ʠʣʠ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʪʨʝʭ ʛʝʥʝʨʘʮʠʡ 

(100 ʣʝʪ 

ʤʘʢʩʠʤʫʤ) 

20 % ʟʘ 20 ʣʝʪ ʠʣʠ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʷʪʠ ʛʝʥʝʨʘʮʠʡ 

(100 ʣʝʪ 

ʤʘʢʩʠʤʫʤ) 

10 % ʟʘ 100 ʣʝʪ 

ʇʨʠʤʝʯʘʥʠʝ: ʆʙʦʟʥʘʯʝʥʠʝ ʧʦʜʢʨʠʪʝʨʠʝʚ ɸ-ɽ ʠ ʠʭ ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʠʟʥʘʢʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʦʡ ʄʉʆʇ 

 

3) ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʪʝʧʝʥʠ ʠ ʧʝʨʚʦʦʯʝʨʝʜʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ 

ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʢ ʧʨʠʥʷʪʠʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ (ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ 

ʩʪʘʪʫʩ): 1 ʧʨʠʦʨʠʪʝʪ - ʪʨʝʙʫʝʪʩʷ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʝ ʧʨʠʥʷʪʠʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ ʩʪʨʘʪʝʛʠʠ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʠ/ʠʣʠ ʧʨʦʛʨʘʤʤʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ (ʨʝʠʥʪʨʦʜʫʢʮʠʠ) 

ʦʙʲʝʢʪʘ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ; II  ʧʨʠʦʨʠʪʝʪ - ʥʝʦʙʭʦʜʠʤʘ 

ʨʝʘʣʠʟʘʮʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʦʙʲʝʢʪʘ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ; III  ʧʨʠʦʨʠʪʝʪ - ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʱʠʭ ʤʝʨ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʨʛʘʥʠʟʘʮʠʠ, ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʦʙʦ 

Ò
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ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʩʨʝʜʳ ʝʛʦ ʦʙʠʪʘʥʠʷ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʇʨʠʢʘʟ é, 2020, ʇʨʠʢʘʟ 

é, 2016). 

ʉʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʥʝ 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʥʫʞʜʘʶʱʠʭʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʨʦʣʝ ʠ ʥʘʙʣʶʜʝʥʠʠ. 

ʇʦʤʠʤʦ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ, ʩʦʩʪʘʚʣʷʝʪʩʷ ʇʨʠʣʦʞʝʥʠʝ  ̄ 1 ʢ 

ʂʨʘʩʥʦʡ ʢʥʠʛʝ ï ʇʝʨʝʯʝʥʴ (ʩʧʠʩʦʢ) ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʥʝ ʚʢʣʶʯʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʥʦ ʥʫʞʜʘʶʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʢʦʥʪʨʦʣʝ ʠ ʥʘʙʣʶʜʝʥʠʠ, ʚ ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʶʪʩʷ ʚʠʜʳ (ʪʘʢʩʦʥʳ): 

1. ʠʩʢʣʶʯʝʥʥʳʝ ʠʟ ʦʩʥʦʚʥʦʛʦ ʩʧʠʩʢʘ ʂʨʘʩʥʦʡ ʢʥʠʛʠ; 

2. ʚʠʜʳ, ʚʧʝʨʚʳʝ ʚʩʪʨʝʯʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚ 

ʝʜʠʥʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʚʝʜʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʫʩʘ; 

3. ʚʠʜʳ ʨʝʜʢʠʝ, ʥʦ ʷʚʣʷʶʱʠʝʩʷ ʤʝʥʝʝ ʫʷʟʚʠʤʳʤʠ, ʤʝʥʝʝ 

ʫʟʥʘʚʘʝʤʳʤʠ, ʟʘʥʠʤʘʶʱʠʝ ʙʣʠʟʢʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ, ʘʥʘʣʦʛʠʯʥʳʝ 

ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ, ʚʠʜʘʤʠ-ʘʥʘʣʦʛʘʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʚʠʜʘʤ, ʟʘʥʝʩʝʥʥʳʤ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ. 

ɺʠʜʳ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʇʨʠʣʦʞʝʥʠʝ 1, ʧʦʜʣʝʞʘʪ ʦʙʷʟʘʪʝʣʴʥʦʤʫ 

ʤʦʥʠʪʦʨʠʥʛʫ. ɿʘʥʝʩʝʥʠʝ ʚ ʇʨʠʣʦʞʝʥʠʝ 1 ʢ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ ʧʝʨʝʩʤʦʪʨʫ ʩʪʘʪʫʩʘ ʠ 

ʚʦʟʤʦʞʥʦʤʫ ʚʢʣʶʯʝʥʠʶ ʚ ʦʩʥʦʚʥʦʡ ʩʧʠʩʦʢ ʂʨʘʩʥʦʡ ʢʥʠʛʠ.  

 

ʆ ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʅʘ ʘʚʛʫʩʪ 2022 ʚ ʭʦʜʝ ʨʘʙʦʪ 2021ï2022 ʛʛ. ʧʦ ʩʙʦʨʫ ʜʘʥʥʳʭ, 

ʤʦʥʠʪʦʨʠʥʛʫ ʠʟʚʝʩʪʥʳʭ ʠ ʧʦʠʩʢʫ ʥʦʚʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ ʥʝ ʤʝʥʝʝ 55 ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ 31 ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʘ ̫ʧʨʠʨʦʜʥʘʷ ʪʝʨʨʠʪʦʨʠ)̫, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 27 ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (64%) (ʩʤ. ʨʠʩʫʥʦʢ 2). 

ʉʦʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 456 

ʨʝʜʢʠʭ ʠ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʭ ʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚʧʝʨʚʳʝ. ʉʨʝʜʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʚʠʜʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʦ 11 ʛʨʫʧʧ. 

ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ 

ʧʦʠʩʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʮʝʣʷʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪ 

ʦʙʠʪʘʥʠʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚʳʝʟʜʦʚ ʠ ʤʥʦʛʦʜʥʝʚʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʤʥʦʛʠʭ 
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ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʨʢʠ ʨʘʥʝʝ 

ʠʟʚʝʩʪʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʡ ʚʠʜʦʚ, ʠʩʢʦʤʳʝ ʚʠʜʳ ʥʝ ʙʳʣʠ ʥʘʡʜʝʥʳ 

(ʥʘʠʙʦʣʝʝ ʷʨʢʠʝ ʧʨʠʤʝʨʳ ï ʙʝʨʢʫʪ (ʣʠʯʥ. ʩʦʦʙʱ. ɼ.ɸ. ʂʝʨʜʘʥʦʚʘ), 

ʢʦʨʪʫʟʘ ʄʘʪʪʠʦʣʠ). ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʫʢʮʝʩʩʠʠ, 

ʩʤʝʥʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʠʣʠ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ 

(ʉʦʙʦʣʝʚ ʠ ʜʨ., 2005). ʇʦ ʛʨʫʧʧʝ ʤʭʦʚ: ʦʪʩʫʪʩʪʚʠʝ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ 

Cinclidium stygium ʠ Scorpidium scorpioides ʥʘ ʙʦʣʦʪʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʦʟ. ɺʦʣʦʰʥʦ, ʦʪʩʫʪʩʪʚʠʝ ʢʨʘʩʥʦʢʥʠʞʥʦʛʦ ʚʠʜʘ Myurella julacea ʥʘ 

ʥʝʙʦʣʴʰʦʤ ʫʯʘʩʪʢʝ (ʦʙʥʘʞʝʥʠʝ ʥʘ ʨ. ʎʥʘ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʧʘʜʝʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʠʟ ʩʦʦʙʱʝʩʪʚ ʚ ʩʚʷʟʠ ʩ 

ʩʫʢʮʝʩʩʠʝʡ (ʣʠʯʥ. ʩʦʦʙʱ. ɽ.ʅ. ɸʥʜʨʝʝʚʦʡ, ɽ.ɸ. ʂʫʨʘʢʠʥʦʡ). ʕʪʠ ʠ 

ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ ʩʪʝʥʦʙʠʦʥʪʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʘʙʣʶʜʘʪʴ, ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʫ ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʷʜʘ 

ʚʠʜʦʚ. 

 
ʈʠʩ. 2. ɻʝʦʛʨʘʬʠʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʣʷʭ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʛʨʫʧʧ ʦʨʛʘʥʠʟʤʦʚ ʧʫʙʣʠʢʫʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʩʪʘʪʴʷʤʠ ʟʘ ʘʚʪʦʨʩʪʚʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ. 
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ʆʩʥʦʚʥʳʝ ʩʣʦʞʥʦʩʪʠ 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʨʝʪʴʝʛʦ ʠʟʜʘʥʠʷ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʦ ʤʥʦʛʠʤ 

ʚʠʜʘʤ, ʟʘʥʝʩʝʥʥʳʤ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʚ 

ʨʝʛʠʦʥʝ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ, ʝʜʠʥʦʡ, 

ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʩʢʘʟʳʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʘʢʪʠʚʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʦ ʥʝʢʦʪʦʨʳʤ ʛʨʫʧʧʘʤ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

ʆ çʬʝʜʝʨʘʣʴʥʳʭ ʢʨʘʩʥʦʢʥʠʞʥʠʢʘʭè 

ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 23 ʦʢʪʷʙʨʷ 2015 ʛ. N 7-ʥʧ "ʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ 

ʚ ʧʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʪ 10.10.2012 N 135-ʢʚ" ʠʟ ʇʝʨʝʯʥʷ (ʩʧʠʩʢʘ) ʦʙʲʝʢʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʳʣ ʠʩʢʣʶʯʝʥ ʨʷʜ ʚʠʜʦʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ʅʘ 2015 ʛʦʜ ʜʣʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʙʳʣʠ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ 

ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. 

ʆʜʥʘʢʦ, ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʥʝʢʦʪʦʨʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʇʨʠ ʫʪʚʝʨʞʜʝʥʠʠ ʥʦʚʦʛʦ ʧʝʨʝʯʥʷ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, (ʧʨʠʢʘʟ ʄʇʈ ʈʌ ʦʪ 25 ʦʢʪʷʙʨʷ 2005 ʛ. N 289 ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ ʦʪ 20.12.2018), ʠʟ ʦʭʨʘʥʷʝʤʳʭ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚʠʜʦʚ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʨʝʜʢʠʝ ʠ ʥʘʭʦʜʷʱʠʝʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʥʦ ʨʘʥʝʝ 

ʚʳʚʝʜʝʥʥʳʝ ʠʟ ʩʧʠʩʢʘ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʨʝʛʠʦʥʘ) ʭʘʨʠʫʩ ʝʚʨʦʧʝʡʩʢʠʡ 

(Thymallus thymallus) (ʧʦʧʫʣʷʮʠʷ ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʡ ɺʦʣʛʠ), 

ʧʦʜʢʘʤʝʥʱʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Cottus gobio L.), ʨʫʩʩʢʘʷ ʙʳʩʪʨʷʥʢʘ 

(Alburnoides rossicus B.), ʩʝʨʳʡ ʩʦʨʦʢʦʧʫʪ (Lanius excubitor L.), 

ʤʥʝʤʦʟʠʥʘ (ʯʝʨʥʳʡ ʘʧʦʣʣʦʥ) (Parnassius mnemosyne L.). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʦ ʚʳʭʦʜʘ ʥʦʚʦʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʵʪʠ ʦʙʲʝʢʪʳ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ, ʠ ʣʠʰʝʥʳ 

ʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ (ʉʦʨʦʢʠʥ, ʂʦʰʝʣʝʚʘ, 2020; ʉʦʨʦʢʠʥ, 2020). 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʚʪʦʨʝʥʠʷ ʜʘʥʥʦʡ ʢʦʣʣʠʟʠʠ, ʧʨʝʜʧʨʠʥʷʪʘ 

ʧʦʧʳʪʢʘ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʚʦʧʨʦʩʘ ʚʢʣʶʯʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ 

ʧʝʨʝʯʝʥʴ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ.  
ɺʝʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 
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ʌʝʜʝʨʘʮʠʠ, ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʌ ï ʊʚʝʨʩʢʘʷ 

ʦʙʣʘʩʪʴ (ʇʨʠʢʘʟ é, 2016). 

ʉʫʙʲʝʢʪ ʈʌ ʩʦʙʠʨʘʝʪ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʚ ʨʘʤʢʘʭ ʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʦʙʲʝʢʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʦʙʠʪʘʶʱʠʭ ʚ ʨʝʛʠʦʥʝ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʵʪʠ ʩʚʝʜʝʥʠʷ ʜʣʷ 

ʚʝʜʝʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʇʨʠʢʘʟ é, 2021). 
ʌʝʜʝʨʘʣʴʥʦʝ ʠ ʨʝʛʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʚ 

ʚʦʧʨʦʩʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʥʘʢʘʟʘʥʠʡ ʟʘ ʚʨʝʜ ʦʭʨʘʥʷʝʤʳʤ ʦʙʲʝʢʪʘʤ 

ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʘ, ʥʘʧʨʦʪʠʚ, ʜʦʧʦʣʥʷʝʪ ʜʨʫʛ ʜʨʫʛʘ. ʇʨʠ 

ʵʪʦʤ, ʢʦʩʚʝʥʥʦ ʥʝ ʚʚʦʜʷʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʫ ʦʪʜʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʜʚʦʡʥʦʛʦ ʩʪʘʪʫʩʘ ʦʭʨʘʥʳ ï 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʂʦɸʇ ʈʌ, ɿʘʢʦʥ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʪ 14 ʠʶʣʷ 2003 ʛ. N 46-ɿʆ). ʋʨʦʚʝʥʴ ʧʨʠʤʝʥʝʥʠʷ ʥʘʢʘʟʘʥʠʡ 

ʨʘʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʨʝʚʘʣʠʨʫʶʱʝʡ ʟʥʘʯʠʤʦʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ï 

ʬʝʜʝʨʘʣʴʥʦʛʦ. 

ɺʦ ʚʩʝʭ ʩʦʩʝʜʥʠʭ ʦʙʣʘʩʪʷʭ ï ʄʦʩʢʦʚʩʢʦʡ, ʉʤʦʣʝʥʩʢʦʡ, ʇʩʢʦʚʩʢʦʡ, 

ʅʦʚʛʦʨʦʜʩʢʦʡ, ɺʦʣʦʛʦʜʩʢʦʡ, ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʲʝʢʪʳ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʚʥʝʩʝʥʳ ʚ ʦʩʥʦʚʥʳʝ ʩʧʠʩʢʠ (ʧʝʨʝʯʥʠ) ʦʙʲʝʢʪʦʚ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʂʨʘʩʥʳʭ ʢʥʠʛ (ʂʨʘʩʥʘʷ é, 2004; ʂʨʘʩʥʘʷ é,2014; 

ʂʨʘʩʥʘʷ é, 2015ʘ, ʙ; ʂʨʘʩʥʘʷ é, 2016; ʂʨʘʩʥʘʷ é, 2018; ʇʨʠʢʘʟ é, 

2012). 
ʉʦʛʣʘʩʥʦ ʄʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʚʝʜʝʥʠʶ ʢʨʘʩʥʦʡ 

ʢʥʠʛʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʦ ʟʘʢʘʟʫ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʄʝʪʦʜʠʯʝʩʢʠʝ é, 2006) ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚʢʣʶʯʘʶʪʩʷ ʦʙʲʝʢʪʳ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, 

ʦʪʚʝʯʘʶʱʠʝ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: ʘ) ʦʙʲʝʢʪʳ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʘʭ ʦʭʨʘʥʳ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; ʙ) ʦʙʲʝʢʪʳ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʠ/ʠʣʠ ʧʦʜʧʘʜʘʶʱʠʝ 

ʧʦʜ ʜʝʡʩʪʚʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʚʝʥʮʠʡ ʠ ʩʦʛʣʘʰʝʥʠʡ, ʧʦʜʧʠʩʘʥʥʳʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʩ ʫʯʝʪʦʤ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʩʪʨʘʥʳ ʠ ʧʦʧʫʣʷʮʠʡ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ ʈʌ ɻʆʉʊ ʈ 57007-2016 "ʅʘʠʣʫʯʰʠʝ 

ʜʦʩʪʫʧʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ", ʧ. 2.52., ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʩʫʙʲʝʢʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʤʝʝʪʩʷ ʧʨʷʤʦʝ ʫʢʘʟʘʥʠʝ ʥʘ ʚʢʣʶʯʝʥʠʝ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʨʝʛʠʦʥʘ ʬʝʜʝʨʘʣʴʥʳʭ ʢʨʘʩʥʦʢʥʠʞʥʠʢʦʚ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʠ ʧʦʜʭʦʜʘʤ 

ʦʙʲʝʢʪʳ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʠʤʝʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠʣʠ 
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ʬʝʜʝʨʘʣʴʥʳʡ ʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ, ʥʫʞʥʦ ʚʢʣʶʯʘʪʴ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʨʝʛʠʦʥʘ.  

 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʳ  

ʨʝʜʢʠʭ ʚʠʜʦʚ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ: 

ʂʨʘʪʢʦʩʨʦʯʥʳʝ ʦʙʷʟʘʪʝʣʴʥʳʝ (2022): 

1. ʧʨʠʚʝʜʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩ ʬʝʜʝʨʘʣʴʥʳʤ ʚ ʩʬʝʨʝ ʚʝʜʝʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʠ ʦʭʨʘʥʳ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ; 

2. ʫʪʚʝʨʞʜʝʥʠʝ (ʫʪʚʝʨʞʜʝʥʠʝ ʥʦʚʳʭ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ) ʩʧʠʩʢʦʚ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʨʝʛʠʦʥʘ; 

3. ʚʳʭʦʜ ʪʨʝʪʴʝʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʨʝʜʥʝʩʨʦʯʥʳʝ ʨʝʢʦʤʝʥʜʫʝʤʳʝ (ʜʦ 2025): 

4. ʉʦʟʜʘʥʠʝ ʢʦʣʣʘʙʦʨʘʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʝʜʠʥʦʡ ʮʝʣʠ - ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ.  

5. ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʥʘ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʩʦʭʨʘʥʝʥʠʷ 

ʦʩʦʙʦ ʮʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ï ʙʝʨʢʫʪʘ ï ʢʘʢ çʚʠʜʘ-

ʬʣʘʛʤʘʥʘè ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

7. ʇʦʧʫʣʷʨʠʟʘʮʠʷ. ʈʘʟʚʠʪʠʝ ʧʨʦʝʢʪʘ ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʠʥʪʝʨʥʝʪ-ʩʦʦʙʱʝʩʪʚʘʭ. ʇʦʜʛʦʪʦʚʢʘ ʠ ʚʳʧʫʩʢ ʩʝʨʠʠ ʥʘʫʯʥʦ-

ʧʦʧʫʣʷʨʥʳʭ ʩʙʦʨʥʠʢʦʚ-ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʨʝʜʢʠʭ ʚʠʜʦʚ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʧʦʩʪʦʷʥʥʳʝ: 

8. ʆʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʜʢʠʭ 

ʚʠʜʦʚ, ʩʦʟʜʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʝʜʠʥʦʡ, ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʤʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ. 

9. ɼʣʷ ʚʠʜʦʚ, ʠʟʚʝʩʪʥʳʭ ʧʦ 1-3 ʥʘʭʦʜʢʘʤʠ ʥʘ ʨʝʛʠʦʥ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ 

ʥʦʚʳʭ.  

10. ʈʝʘʣʠʟʘʮʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, 

ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ, ʠ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

11. ʈʘʟʚʠʪʠʝ ʵʢʦʣʦʛʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ. 
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12. ʈʘʟʚʠʪʠʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʚ ʩʬʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ, ʠʟʫʯʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʜʢʠʭ ʠ 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ 

ʛʨʠʙʦʚ 

13. ʆʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʆʆʇʊ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʆʆʇʊ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 989 ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (572 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʟʘʢʘʟʥʠʢʦʚ, 412 ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, 4 ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʘ ʠ 

1 ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ). ʇʣʦʱʘʜʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʜʘʣʝʝ ï ʆʆʇʊ) ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1 

ʤʣʥ ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 12 % ʦʪ ʧʣʦʱʘʜʠ ʨʝʛʠʦʥʘ.  

ʉ 2017 ʛʦʜʘ ʚ ʨʘʙʦʪʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʵʢʦʣʦʛʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. 

ʇʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ, 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʪʚʝʨʞʜʝʥʠʶ ʧʦʣʦʞʝʥʠʡ (ʧʘʩʧʦʨʪʦʚ) ʠ ʦʧʠʩʘʥʠʶ ʛʨʘʥʠʮ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʝʜʝʥʠʡ ʦ ʛʨʘʥʠʮʘʭ ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɺʩʝʛʦ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 04.08.2022 ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚʥʝʩʝʥʦ ʩʚʝʜʝʥʠʡ ʦ ʛʨʘʥʠʮʘʭ 463 ʆʆʇʊ, ʨʘʙʦʪʘ 

ʧʦ ʚʥʝʩʝʥʠʶ ʩʚʝʜʝʥʠʡ ʚ ɽɻʈʅ ʧʨʦʜʦʣʞʘʝʪʩʷ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʦ 40 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʱʠʪʦʚ, 

ʦʙʦʟʥʘʯʘʶʱʠʭ ʛʨʘʥʠʮʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ 

2023-2025 ʧʣʘʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʧʦ 49 ʱʠʪʦʚ ʝʞʝʛʦʜʥʦ. 

ɺ 2021 ʛʦʜʫ ʩʦʟʜʘʥʦ 2 ʥʦʚʳʭ ʆʆʇʊ ï ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ 

çʄʦʥʘʩʪʳʨʩʢʠʡ ʣʝʩè (ʂʘʣʠʥʠʥʩʢʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʨʘʡʦʥ) ʠ 

ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çɼʫʙ ʉʢʦʨʙʷʱʝʥʩʢʠʡè (ʛ. ʊʚʝʨʴ). ɿʘʧʣʘʥʠʨʦʚʘʥʦ 

ʩʦʟʜʘʥʠʝ ʝʱʝ 3 ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʚ 2023 ʛʦʜʫ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2021-2022 ʚ 

ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʠ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ 10 ʧʦʟʠʮʠʡ ʧʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʩʠʩʪʝʤʳ ʆʆʇʊ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʦʭʨʘʥʳ ʨʝʜʢʠʭ ʠ ʪʠʧʠʯʥʳʭ, 

ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ï ʙʠʦʪʦʧʦʚ ʨʝʜʢʠʭ ʠ 

ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ (ʊʘʙʣʠʮʘ 4). 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦʟʚʦʣʠʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʫʣʫʯʰʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʆʆʇʊ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ, ʧʨʠʚʝʩʪʠ ʘʧʧʘʨʘʪ ʦʛʨʘʥʠʯʝʥʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʆʆʇʊ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʥʝʛʘʪʠʚʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʆʆʇʊ ʚ 

ʨʝʛʠʦʥʝ ʫʤʝʥʴʰʠʪʩʷ ʥʘ 46 ʦʙʲʝʢʪʦʚ, ʧʣʦʱʘʜʴ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʥʘʦʙʦʨʦʪ, ʚʳʨʘʩʪʝʪ ʠ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʠʤʝʥʥʦ ʮʝʥʥʳʝ ʠ ʦʩʦʙʦ ʮʝʥʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ. 
ʊʘʙʣʠʮʘ 4 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʆʆʇʊ 

 ̄
ʄʫʥʠʮʠʧʘʣʴʥʦʝ 
ʦʙʨʘʟʦʚʘʥʠʝ 

ʆʧʠʩʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʦʩʥʦʚʘʥʠʝ 

1.  ɻ. ʊʚʝʨʴ 

ʋʯʘʩʪʦʢ ʣʝʩʘ ʩ ʢʨʫʧʥʝʡʰʝʡ ʚ ʊʚʝʨʠ ʧʦʧʫʣʷʮʠʝʡ ʩʦʥ-ʪʨʘʚʳ ʤʝʞʜʫ ʉ/ʊ ɺʝʩʥʘ ʠ ʜ. 

ʉʦʢʦʣ, ʧʨʠʣʝʛʘʶʱʝʝ ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ʚ ʩʪʘʜʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ɺʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʵʢʦʙʘʣʘʥʩʘ. 
ɺʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

- ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çʊʚʝʨʴ ɿʘʧʦʚʝʜʥʘʷè 

 

2.  
ʂʘʣʠʥʠʥʩʢʠʡ 
ʨʘʡʦʥ 

ʃʝʚʦʙʝʨʝʞʥʳʡ ʣʝʩʦʙʦʣʦʪʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʣʫʛʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. 1,5 ʢʤ ʥʘ ʚʦʩʪʦʢ ʦʪ 
ʜʝʨ. ʐʝʨʥʝʚʦ ʠ ʣʝʚʳʡ ʙʝʨʝʛ ɺʦʣʛʠ ʚ ʦʢʨ. ʜ. ʀʟʙʨʠʞʴʝ. ʄʝʩʪʦʦʙʠʪʘʥʠʝ ʨʝʜʢʠʭ ʚʠʜʦʚ 

ʧʪʠʮ. 
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3.  

ɿʫʙʮʦʚʩʢʠʡ, 

ʈʞʝʚʩʢʠʡ, 

ʉʪʘʨʠʮʢʠʡ 
ʨʘʡʦʥ r

ʉʦʟʜʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çʈʞʝʚʩʢʦ-ʉʪʘʨʠʮʢʦʝ ʇʦʚʦʣʞʴʝè ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʫʥʠʢʘʣʴʥʳʭ ʙʝʨʝʛʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʝʢʠ ɺʦʣʛʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʚʦʜʦʪʦʢʦʚ (ʨ. ɼʝʨʞʘ, 
ʅʠʞʥʷʷ ʉʪʘʨʠʮʘ, ʍʦʣʦʭʦʣʴʥʷ, ʆʛʦʨʦʭʦʚʠʮʘ ʠ ʜʨ.). ʆʙʲʝʜʠʥʠʪ 44 ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʆʆʇʊ ʤʘʣʦʡ ʧʣʦʱʘʜʠ, ʮʝʥʥʳʝ ʫʯʘʩʪʢʠ ʜʦʣʠʥʳ ɺʦʣʛʠ ʚ ʢʦʤʧʣʝʢʩʝ, ʥʝ ʦʭʨʘʥʷʝʤʳʝ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ. ʈʘʥʝʝ ʥʘ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʣʘʛʘʣʩʷ ʧʨʦʝʢʪ ʧʦ ʩʦʟʜʘʥʠʶ ʆʆʇʊ 
çʉʪʘʨʠʮʢʠʝ ʚʦʨʦʪʘè. ʈʝʬʠʛʠʫʤ ʜʣʷ ʤʥʦʛʠʭ ʨʝʜʢʠʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʫʥʠʢʘʣʴʥʳʭ, 

ʨʝʜʢʠʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ɿʠʥʦʚʴʝʚ ʠ ʜʨ., 2007). ɺʳʩʦʢʠʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ. ɺʳʩʦʯʘʡʰʘʷ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʚʦʟʤʦʞʥʘ ʬʨʘʛʤʝʥʪʘʮʠʷ ʚʩʣʝʜʩʪʚʠʝ 
ʟʘʩʪʨʦʡʢʠ. ʅʝʦʙʭʦʜʠʤʳ ʩʨʦʯʥʳʝ ʦʭʨʘʥʥʳʝ ʤʝʨʳ. 

 

4.  ɻ. ʈʞʝʚ 

ʉʪʨʫʢʪʫʨʥʳʡ ʩʢʣʦʥ ʧʨʘʚʦʙʝʨʝʞʴʷ ʜʦʣʠʥʳ ʨ. ɺʦʣʛʠ ʚ ʛ. ʈʞʝʚ ʩ.ʰ. 56.244203, ʚ.ʜ. 
34.365650 ʩ ʚʳʭʦʜʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʄʝʩʪʦʦʙʠʪʘʥʠʝ ʩʣʠʟʥʷ ʯʝʨʥʦ-ʩʠʥʝʛʦ. ɺʳʩʦʢʠʡ 

ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʆʆʇʊ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. 
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5.  

ɺʳʰʥʝʚʦʣʦʮʢʠʡ 

ʨʘʡʦʥ 

ɺʢʣʶʯʠʪʴ ʘʢʚʘʪʦʨʠʶ ʦʟ. ɹʝʣʴʩʢʦʝ ʚ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çʆʟʝʨʦ ɹʝʣʴʩʢʦʝ ʠ ʣʝʩʥʳʝ 

ʤʘʩʩʠʚʳ ʚʦʢʨʫʛ ʥʝʛʦè. ʄʝʩʪʦʦʙʠʪʘʥʠʝ ʧʦʣʫʰʥʠʢʘ ʦʟʝʨʥʦʛʦ, ʣʦʙʝʣʠʠ ɼʦʨʪʤʘʥʘ, 
ʭʘʨʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʜʨʫʛʠʭ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ. ɺʢʣʶʯʠʪʴ ʚ ʆʆʇʊ ʦʟ. ʂʦʣʦʤʝʥʩʢʦʝ, 

ʩʦʝʜʠʥʝʥʥʦʝ ʧʨʦʪʦʢʦʡ ʩ ʦʟ. ɹʝʣʴʩʢʠʤ, ʠ ʷʚʣʷʶʱʝʝʩʷ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʨʝʜʢʠʭ ʚʠʜʦʚ. 

ʇʝʨʝʠʤʝʥʦʚʘʪʴ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʥʘ çʉʠʩʪʝʤʘ ʦʟʝʨ ɹʝʣʴʩʢʦʝ ʠ ʂʦʣʦʤʝʥʩʢʦʝ ʩ 
ʚʦʜʦʩʙʦʨʥʳʤʠ ʣʝʩʘʤʠè 

 

6.  

ɹʦʣʦʪʦ ʤʝʞʜʫ ʦʟ. ɺʦʣʦʰʥʦ ʠ ɻʣʫʙʦʢʦʝ. ʋʥʠʢʘʣʴʥʦʝ ʙʦʣʦʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʜʦʤʠʥʘʥʪ - 

ʢʨʘʩʥʦʢʥʠʞʥʳʡ ʚʠʜ Scorpidium cossonii. ɿʜʝʩʴ ʚ 2002 ʛ. ɸ.ɸ.ʅʦʪʦʚʳʤ ʵʪʦʪ ʚʠʜ ʩʦʙʨʘʥ 
ʚ ʚʠʜʝ ʧʨʠʤʝʩʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʤʝʟʦʪʨʦʬʥʳʝ ʚʠʜʳ ï Scorpidium scorpidioides, 

Cinclidium stygium, Pseudocalliergon trifarium (ʅʦʪʦʚ ʠ ʜʨ., 2002; ʅʦʪʦʚ, 2006), ʢʦʪʦʨʳʝ 

ʤ  r ʥʝ ʦʙʥʘʨʫʞʠʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 
ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʣʠʯʥ. ʩʦʦʙʱ. ɽ.ɸ. ʂʫʨʘʢʠʥʦʡ). 
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7.  
ʌʠʨʦʚʩʢʠʡ 
ʨʘʡʦʥ 

ʋʯʘʩʪʦʢ ʜʦʣʠʥʳ ʨʝʢʠ ʎʥ r ʢ ʟʘʧʘʜʫ ʦʪ ʜ. ɾʫʢʦʚʦ. ʋʥʠʢʘʣʴʥʦʝ ʤʝʩʪʦ, ʛʜʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʨʢʪʦʘʣʴʧʠʡʩʢʠʝ ʚʠʜʳ ʠ ʥʝʤʦʨʘʣʴʥʦ-ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ 
(ɻʠʤʝʣʴʙʨʘʥʪ ʜʨ., 2010, 2011; ʂʦʪʢʦʚʘ ʠ ʜʨ., 2022). ʄʝʩʪʦ ʭʨʘʥʠʪ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʢ 

ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʪʘʢ ʠ ʤʝʞʣʝʜʥʠʢʦʚʴʝ. ɼʘʥʥʦʝ ʦʙʥʘʞʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʠʣʴʥʦ 

ʵʨʨʦʟʠʦʥʥʦʤ ʩʢʣʦʥʝ ʠ ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʨʘʟʨʫʰʝʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʚʦʩʩʪʘʥʦʚʠʪʴ ʣʝʩ ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 50 ʤ. 

 

8.  
ʆʣʝʥʠʥʩʢʠʡ 

ʨʘʡʦʥ 

ʋʯʘʩʪʦʢ ʜʦʣʠʥʳ ʨʝʢʠ ʊʫʜʦʚʢʠ ʤʝʞʜʫ ʜʜ. ʇʨʠʚʘʣʴʝ, ʂʘʟʘʢʦʚʦ ʠ ɿʫʝʚʦ. ʉʪʨʫʢʪʫʨʥʳʝ 

ʩʢʣʦʥʳ ʜʦʣʠʥʳ ʤʝʩʪʘʤʠ ʩ ʦʪʚʝʩʥʳʤʠ ʩʢʘʣʠʩʪʳʤʠ ʚʳʩʪʫʧʘʤʠ ʠʟʚʝʩʪʥʷʢʘ, 
ʩʧʨʷʪʘʥʥʳʤʠ ʟʘ ʝʣʦʚʳʤʠ, ʩʦʩʥʦʚʳʤʠ ʣʝʩʘʤʠ ʩ ʙʝʨʝʩʢʣʝʪʦʤ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʡ 

ʧʨʘʚʳʡ ʙʝʨʝʛ ʊʫʜʦʚʢʠ ʩ ʥʝʤʦʨʘʣʴʥʳʤ ʝʣʴʥʠʢʦʤ ʠ ʦʚʨʘʛʦʤ ʩ ʨʫʯʴʝʤ, ʚʧʘʜʘʶʱʠʤ ʚ  
ʨ. ʊʫʜʦʚʢʫ, ʥʘʠʙʦʣʝʝ ʚʧʝʯʘʪʣʷʶʱʠʝ ʩʢʘʣʠʩʪʳʝ ʚʳʩʪʫʧʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ. 

ʈʘʥʝʝ ʟʜʝʩʴ ʦʪʤʝʯʘʣʩʷ Asplenium viridʝ (ʅʦʪʦʚ ʠ ʜʨ., 2003), ʢʦʪʦʨʳʡ ʧʨʠ 

ʥʝʦʜʥʦʢʨʘʪʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚ 2022 ʥʝ ʥʘʡʜʝʥ. ʊʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʩʪʘʨʳʭ 
ʫʩʘʜʝʙ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʦ ʦʙʞʠʚʘʝʪʩʷ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʘ 

ʙʦʨʱʝʚʠʢʘ ʉʦʩʥʦʚʩʢʦʛʦ ʧʨʦʥʠʢʘʝʪ ʚ ʦʧʫʰʝʯʥʫʶ ʟʦʥʫ ʩʪʘʨʳʭ ʣʝʩʦʚ.  

 


