
 
ˉ3 2017 

ISSN 3375-2389 

 

The journal publishes materials on the most significant issues of our time. 

Articles sent for publication can be written in any language, as independent experts in dif-

ferent scientific and linguistic areas are involved. 

The international scientific journal ñDanish Scientific Journalò is focused on the interna-

tional audience. Authors living in different countries have an opportunity to exchange 

knowledge and experience. 

The main objective of the journal is the connection between science and society. 

Scientists in different areas of activity have an opportunity to publish their materials. 

Publishing a scientific article in the journal is your chance to contribute invaluably to the 

development of science. 

 

Editor in chief ï Lene Larsen, Kßbenhavns Universitet 

Secretary ï Sofie Atting 

 

¶ Charlotte Casparsen ï Syddansk Erhvervsakademi, Denmark 

¶ Rasmus Jßrgensen ï University of Southern Denmark, Denmark 

¶ Claus Jensen ï Kßbenhavns Universitet, Denmark 

¶ Benjamin Hove ï Uddannelsescenter Holstebro, Denmark 

¶ William Witten ï Iowa State University, USA 

¶ Samuel Taylor ï Florida State University, USA 

¶ Anie Ludwig ï Universitªt Mannheim, Germany 

¶ Javier Neziraj ï Universidade da Coru¶a, Spain 

¶ Andreas Bßhler ï Harstad University College, Norway 

¶ Line Haslum ï Sodertorns University College, Sweden 

¶ Daehoy Park ï Chung Ang University, South Korea 

¶ Mohit Gupta ï University of Calcutta, India 

¶ Vojtech Hanus ï Polytechnic College in Jihlava, Czech Republic 

¶ Agnieszka Wyszynska ï Szczecin University, Poland 

 

Also in the work of the editorial board are involved independent experts 

 

1000 copies 

Danish Scientific Journal (DSJ) 

Istedgade 104 1650 Kßbenhavn V Denmark 

email: publishing@danish-journal.com 

site: http://www.danish-journal.com  

mailto:publishing@danish-journal.com
http://www.danish-journal.com/


CONTENT 

CHEMICAL SCIENCES  
Shishkin D., Petrova N. 
SYNERGISTIC EXTRACTION HO, ER, TM, YB 

AND LU FROM SOLUTIONS OF MINERAL 

ACIDS BY MIXTURES CCD AND 

ORGANOPHOSPHORUS EXTRACTANTS IN 

POLAR DILUENT .............................................. 4 

 

 

 

 

ECONOMIC SCIENCES  
Sulimenko L., Kiyan A., Viter S. 
FEATURES OF ACCOUNT EXPENDITURE ON 

FORESTRY ENTERPRISES OF UKRAINE ..... 11 

 

 

 

 

 

Sherstneva T. 
THE PRACTICE OF APPLICATION OF A 

SOCIAL TAX DEDUCTION IN THE AMOUNT 

OF EXPENDITURES UNDER CONTRACTS OF 

VOLUNTARY LIFE INSURANCE: THE 

IMPACT ON THE DEVELOPMENT OF 

VOLUNTARY INSURANCE OF LIFE, 

PROBLEMS AND WAYS OF IMPROVEMENT 

OF THE IMPLEMENTED MECHANISM ......... 18 

JURISPRUDENCE 
Sholokhova D. 
INVALIDITY OF DEALS: FEATURES OF CIVIL 

REGULATION .................................................... 23 

 

MEDICAL SCIENCES  
Kravchenko A. 
REVIEW OF TREATMENT OF 

DEMODECOSIS ................................................. 25 

Ivanov A. 
ND-YAG:LASER TREATMENT OF 

TRAUMATIC HEMOPHTHALM ...................... 28 

 

 

 

 

 

 

 

Maslova V., Maly V., Nartov P., Tanchuk Yu. 
PECULIARITIES OF CHANGES IN CYTOKINE 

STATUS IN PATIENTS WITH ACUTE 

RESPIRATORY VIRAL INFECTIONS AS A 

RESULT OF COMPLEX TREATMENT USING 

CYCLOFERON INHALATIONS ....................... 32 

Raevskiy I. 
OUR EXPERIENCE IN THE APPLICATION 

MODULE TO ECHOSONOGRAPHY SONO 31 

THE ATMOS DIAGNOSTIC CUBE IN ONE-

DIMENSIONAL ULTRASOUND OF 

INFLAMMATORY DISEASES OF THE 

PARANASAL SINUSES .................................... 37 

PEDAGOGICAL SCIENCES  
Seliverstova E. 
ISAAK YAKOVLEVICH LERNERôS DIDACTIC 

HERITAGE: CONTINUITY OF OF 

PEDAGOGICAL ERAS ...................................... 42 

 

 

Vyalkova O., Sitnikova S. 
ENTITY AND MAINTENANCE OF THE 

CONCEPT "PROFESSIONAL FORMATION OF 

THE STUDENT OF HIGHER EDUCATION 

INSTITUTION" OF THE MODERN 

CONDITIONS ..................................................... 46 

PHARMACEUTICS  
Volkova L., Grishina T. 
MATHEMATICAL PREDICTION OF OPTIMAL 

SYNTHESIS CONDITIONS FOR VIRUS-

INDUCED LEUKOCYTES OF 

POLYPEPTIDES ................................................. 49 

 

 

  



PHILOLOGICAL SCIENCES  
Zhubaeva O. 
THE DIAHCONIC APPROACH IN THE STUDY 

OF KAZAKH PUNCTUATION ......................... 54 

 

Chialashvili-Gordeeva E. 
ABOUT GENERAL ADVENTURES OF 

CONSTRUCTION OF URBAN TEXTS OF 

NOBELIAN WINNERS OF JOSEPH BRODSKY 

AND ORKHAN PAMUK ................................... 59 

TECHNICAL SCIENCES  
Pashkov V. 
INFLUENCE OF THE IMAGE ñBLURRINGò ON 

ACCURACY ESTIMATES OF ITS 

COORDINATES ................................................. 65 

Dergunov S., Yemelyanova A., Yukova K. 
PROBLEMS OF AUTOMOBILIZATION OF 

LARGE CITIES ................................................... 68 

 

 

 

 

Ozhegov N., Ruzhyev V.,  

Krishtanov E.,Gubarev V. 
ROBOTICS WELDING COATING 

TECHNOLOGIES FOR STRENGTHENING AND 

INCREASING THE DURABILITY OF 

WORKING ORGANS OF TILLERS IN SERIAL 

PRODUCTION .................................................... 73 

Sytnyk A. 
IDENTIFICATION OF DYNAMIC MODELS OF 

OBJECTS BASED ON THE PROGRESSIVE 

SERIES ................................................................ 77 

  



4 Danish Scientific Journal No 3,2017 

CHEMICAL SCIENCES 

 

SYNERGISTIC EXTRACTION HO, ER, TM, YB AND LU FROM SOLUTIONS OF MINERAL ACIDS 
BY MIXTURES CCD AND ORGANOPHOSPHORUS EXTRACTANTS IN POLAR DILUENT 

 

Shishkin D. 

V.G.Khlopin Radium Institute, S-Petersburg, Russia, Ph.D., lieder scientist. 

Petrova N. 

V.G.Khlopin Radium Institute, S-Petersburg, Russia, scientist 

 

ʉʀʅɽʈɻɽʊʀʏɽʉʂɸʗ ʕʂʉʊʈɸʎʀʗ HO, ER, TM , YB ʀ LU ʀɿ ʈɸʉʊɺʆʈʆɺ 

ʄʀʅɽʈɸʃʔʅʓʍ ʂʀʉʃʆʊ ʉʄɽʉʗʄʀ ʍɼʂ ʀ ʌʆʉʌʆʈʆʈɻɸʅʀʏɽʉʂʀʍ ʕʂʉʊʈɸɻɽʅʊʆɺ ɺ 

ʇʆʃʗʈʅʆʄ ʈɸʉʊɺʆʈʀʊɽʃɽ 

 

ʐʠʰʢʠʥ ɼ.ʅ. 

ɸʆ ç ʈʘʜʠʝʚʳʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ. ɻ. ʍʣʦʧʠʥʘè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʢ.ʭ.ʥ., ʚ.ʥ.ʩ. 

ʇʝʪʨʦʚʘ ʅ.ʂ. 

ɸʆ ç ʈʘʜʠʝʚʳʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ. ɻ. ʍʣʦʧʠʥʘè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʠʥʞʝʥʝʨ 

 

Abstract 

Synergistic effect there is in extraction of heavy lanthanides by mixture of chlorinated cobalt dicarbollide 

(CCD) and phosphororganic extractants (POE). Hypercomplesy are formed consisting of molecule CCD and hun-

dreds molecules of phosphororganic acids. The ability to hypercomplex equation does not depend significantly on 

the type and concentration of mineral acid. Synergistic effect there is already in content 0,05% CCD and 99,95% 

POE. Ability to form hypercomplex increases from Ho to Lu and in a sequence DBPA, MBPA>EBPA> D2EHPA> 

TBP. 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʠ ʵʢʩʪʨʘʢʮʠʠ ʪʷʞʝʣʳʭ ʣʘʥʪʘʥʦʠʜʦʚ ʩʤʝʩʷʤʠ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (ʌʆʂ) ʠ ʭʣʦʨʠʨʦʚʘʥʥʦʛʦ 

ʜʠʢʘʨʙʦʣʣʠʜʘ ʢʦʙʘʣʴʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʥʝʨʛʝʪʥʳʡ ʵʬʬʝʢʪ ʠ ʦʙʨʘʟʫʶʪʩʷ ʛʠʧʝʨʢʦʤʧʣʝʢʩʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʤʦʣʝʢʫʣʳ ʍɼʂ ʠ ʩʦʪʝʥ ʤʦʣʝʢʫʣ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ɺʠʜ ʤʠʥʝʨʘʣʴʥʦʡ ʢʠʩʣʦʪʳ (ʚ ʩʠʩʪʝʤʝ 

ɼɹʌʂ-ʍɼʂ) ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (ʚ ʩʠʩʪʝʤʝ ʄɹʌʂ-ʍɼʂ) ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʣʘʥʪʘʥʦʠʜʦʚ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʠʧʝʨʢʦʤʧʣʝʢʩʦʚ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʢʠʩʣʦʪʘʤʠ. ɼʣʷ ʨʷʜʘ ʩʠʩʪʝʤ 

ʩʠʥʝʨʛʝʪʥʳʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʫʞʝ ʧʨʠ ʜʦʙʘʚʢʝ ʍɼʂ 0,05% ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌʆʂ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙ-

ʨʘʟʦʚʘʥʠʶ ʛʠʧʝʨʢʦʤʧʣʝʢʩʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʷʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʘʥʪʘʥʦʠʜʦʚ ʦʪ ʛʦʣʴʤʠʷ ʢ ʣʶʪʝʮʠʶ, ʘ ʚ 

ʨʷʜʫ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʵʢʩʪʨʘʛʝʥʪʦʚ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ɼɹʌʂ, ʄɹʌʂ >ʕɻʌʂ >ɼ2ʕɻʌʂ>ʊɹʌ. 

 

Keywords: extraction, heavy lanthanides, chlorinated cobalt dicarbollide, phosphororganic extractants.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʪʨʘʢʮʠʷ, ʪʷʞʝʣʳʝ ʣʘʥʪʘʥʦʠʜʳ, ʭʣʦʨʠʨʦʚʘʥʥʳʡ ʜʠʢʘʨʙʦʣʣʠʜ ʢʦʙʘʣʴʪʘ, ʬʦʩʬʦ-

ʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. 

 

ʉʪʘʪʴʷ ʧʨʦʜʦʣʞʘʝʪ ʩʝʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠ-

ʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʢʩʪʨʘʢʮʠʠ ʈɿʕ ʠ ʊʇʕ ʩʤʝʩʷʤʠ 

ʍɼʂ ʠ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʌʆʉ) ʚ 

ʧʦʣʷʨʥʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ. ʉʤʝʩʴ ʭʣʦʨʠʨʦʚʘʥʥʦʛʦ ʜʠ-

ʢʘʨʙʦʣʣʠʜʘ ʢʦʙʘʣʴʪʘ (ʍɼʂ) ʩ ʜʠʙʫʪʠʣʬʦʩʬʦʨʥʦʡ 

ʢʠʩʣʦʪʦʡ (ɼɹʌʂ) ʠʣʠ ʩ ʝʝ ʢʠʩʣʦʡ ʮʠʨʢʦʥʠʝʚʦʡ ʩʦ-

ʣʴʶ (ʎʉ ɼɹʌʂ) ʚ ʧʦʣʷʨʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʧʦʢʘʟʳ-

ʚʘʝʪ ʟʘʤʝʪʥʳʡ ʩʠʥʝʨʛʝʪʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʪʨʘʥʩʧʣʫʪʦʥʠʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ [1-7]. ɺ ʨʘʙʦʪʘʭ [8,9] 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʥʝʨʛʝʪʠ-

ʯʝʩʢʦʡ ʵʢʩʪʨʘʢʮʠʠ ʈɿʕ ʩʤʝʩʷʤʠ ʍɼʂ ʠ ɼɹʌʂ ʠ 

ʍɼʂ ʠ ʎʉ ɼɹʌʂ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʥʝʙʦʣʴʰʠʝ ʜʦʙʘʚʢʠ ʍɼʂ ʘʢʪʠʚʠʨʫʶʪ ʤʦ-

ʣʝʢʫʣʳ ɼɹʌʂ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʵʢʩʪʨʘʢʮʠʷ ʈɿʕ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ 

ʦʙʨʘʟʫʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ, ʥʝ ʦʧʠʩʘʥʥʳʝ ʨʘʥʝʝ ʚ ʣʠ-

ʪʝʨʘʪʫʨʝ, ʚʢʣʶʯʘʶʱʠʝ ʘʥʠʦʥ ʍɼʂ, ʢʘʪʠʦʥʳ ʈɿʕ ʠ 

ʜʝʩʷʪʢʠ ʠʣʠ ʩʦʪʥʠ ʤʦʣʝʢʫʣ ɼɹʌʂ (ʥʘʟʚʘʥʥʳʭ ʥʘʤʠ 

ʛʠʧʝʨʢʦʤʧʣʝʢʩʳ). ʇʨʠʨʦʜʘ ʩʚʷʟʝʡ ʚ ʪʘʢʠʭ ʩʦʝʜʠʥʝ-

ʥʠʷʭ ʥʝ ʠʩʩʣʝʜʦʚʘʥʘ, ʧʦʵʪʦʤʫ ʥʘʟʚʘʥʠʝ ʛʠʧʝʨʢʦʤ-

ʧʣʝʢʩ ʦʙʦʟʥʘʯʘʝʪ ʪʦʣʴʢʦ ʩʣʦʞʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʦ-

ʪʦʨʦʝ, ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦ-

ʥʠʤʘʥʠʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʢʩʪʨʘʢʮʠʠ ʨʷʜʘ ʪʷʞʝʣʳʭ ʣʘʥʪʘ-

ʥʦʠʜʦʚ ʩʤʝʩʴʶ ʍɼʂ ʠ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠ-

ʥʝʥʠʡ (ʌʆʉ) ʚ ʧʦʣʷʨʥʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ ï ʩʤʝʩʠ ʦʨ-

ʪʦʭʣʦʨʥʠʪʨʦʙʝʥʟʦʣʘ (ʆʍʅɹ) ʠ ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʦʛʦ 

ʫʛʣʝʨʦʜʘ (1:1). ʀʥʪʝʨʝʩʥʦ ʙʳʣʦ ʚʳʷʩʥʠʪʴ, ʚʦʟ-

ʤʦʞʥʦ ʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʧʝʨʢʦʤʧʣʝʢʩʦʚ ʧʨʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʠ ʣʘʥʪʘʥʦʠʜʘ, ʍɼʂ ʠ ʜʨʫʛʠʭ ʌʆʉ, ʘ ʥʝ 

ʪʦʣʴʢʦ ɼɹʌʂ. ʊʷʞʝʣʳʝ ʣʘʥʪʘʥʦʠʜʳ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʠʟ ʨʷʜʘ ʣʘʥʪʘʥʦʠʜʦʚ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʧʦʢʘʟʘʣʠ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʛʠʧʝʨʢʦʤʧʣʝʢʩʳ ʩ ʤʦʣʝʢʫ-

ʣʘʤʠ ʍɼʂ ʠ ɼɹʌʂ, ʠ ʠʭ ʵʢʩʪʨʘʢʮʠʷ ʚʦʟʤʦʞʥʘ ʚ ʦʙ-

ʣʘʩʪʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ HNO3, ʛʜʝ ʍɼʂ ʩʦ-

ʚʝʨʰʝʥʥʦ ʥʝ ʠʟʚʣʝʢʘʝʪ ʣʘʥʪʘʥʦʠʜʳ. 

ʕʢʩʪʨʘʛʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʩʤʝʩʝʡ ʍɼʂ ʠ ʌʆʉ ʤʦ-

ʛʫʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʠ ʜʣʷ ʠʟ-

ʚʣʝʯʝʥʠʷ ʠ ʘʬʬʠʥʘʞʘ ʤʝʪʘʣʣʦʚ. 
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ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʨʘʙʦʪʝ ʌʆʉ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʠʟ ʬʠʨʤʳ çɺʝʢʪʦʥè ʉʘʥʢʪ ï ʇʝʪʝʨʙʫʨʛ ʠ ʉʘʥʢʪ-ʇʝ-

ʪʝʨʙʫʨʛʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɻʊʀ (ʊʋ). ɼɹʌʂ ʦʯʠʱʘʣʠ 

ʧʦ ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [11]. ɼʨʫʛʠʝ 

ʌʆʉ, ʘ ʪʘʢʞʝ ʨʘʩʪʚʦʨ ʆʍʅɹ ʠ CCl4, ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʧʨʦʤʳʚʘʣʠ ʨʘʩʪʚʦʨʘʤʠ NaOH ʠ HNO3. ʍɼʂ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠ. ɼʣʷ ʧʝʨʝ-

ʚʦʜʘ ʍɼʂ ʠʟ ʬʦʨʤʳ ʮʝʟʠʝʚʦʡ ʩʦʣʠ ʚ ʬʦʨʤʫ ʢʠʩ-

ʣʦʪʳ ʨʘʩʪʚʦʨ ʮʝʟʠʝʚʦʡ ʩʦʣʠ ʍɼʂ ʚ ʧʦʣʷʨʥʦʤ ʨʘʩ-

ʪʚʦʨʠʪʝʣʝ ʢʦʥʪʘʢʪʠʨʦʚʘʣʠ 8 ʨʘʟ ʩʦ ʩʚʝʞʠʤʠ ʧʦʨʮʠ-

ʷʤʠ 8 ʤʦʣʴ/ʣ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ 1 ʨʘʟ ʩ ʨʘʩʪʚʦʨʦʤ 1 

ʤʦʣʴ/ʣ HNO3 (ʆ : ɺ = 1).. ʉʦʜʝʨʞʘʥʠʝ ʈɿʕ ʚ ʚʦʜʥʦʡ 

ʬʘʟʝ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʀʉʇ - ɸʕʉ. ʂʦʥʮʝʥʪʨʘ-

ʮʠʶ ʈɿʕ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʘʟʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʘʪʝ-

ʨʠʘʣʴʥʦʤʫ ʙʘʣʘʥʩʫ (ʜʣʷ ʭʦʨʦʰʦ ʵʢʩʪʨʘʛʠʨʫʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ) ʠʣʠ ʘʥʘʣʠʟʦʤ ʚʦʜʥʦʡ ʬʘʟʳ ʧʦʩʣʝ ʨʝʵʢʩ-

ʪʨʘʢʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʘʟʳ ʨʘʩʪʚʦ-

ʨʦʤ 8 ʤʦʣʴ/ʣ HNO3 (ʆ : ɺ = 1:5) ʌʘʟʳ ʢʦʥʪʘʢʪʠʨʦ-

ʚʘʣʠ ʚʨʫʯʥʫʶ ʚ ʤʝʨʥʳʭ ʧʨʦʙʠʨʢʘʭ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 20°20 ʉ ʠ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʘ ï 5 ʤʠʥ. ɸʣʠʢʚʦʪʳ 

ʚʦʜʥʦʡ ʬʘʟʳ ʦʪʙʠʨʘʣʠ ʥʘ ʘʥʘʣʠʟ ʧʦʩʣʝ ʮʝʥʪʨʠʬʫ-

ʛʠʨʦʚʘʥʠʷ.. 

ɺʝʣʠʯʠʥʫ ʩʠʥʝʨʛʝʪʥʦʛʦ ʵʬʬʝʢʪʘ (S) ʨʘʩʩʯʠʪʳ-

ʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

S = D12 /( D11 + D21), ʛʜʝ D12 - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ Ln(III) ʜʣʷ ʩʤʝʩʠ ʍɼʂ ʠ ʌʆʉ, D11 ʠ 

D21- ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Ln(III) ʜʣʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʌʆʉ ʠ ʍɼʂ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʭ ʜʦʣʝ 

ʚ ʩʤʝʩʠ ʵʢʩʪʨʘʛʝʥʪʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʕʢʩʪʨʘʢʮʠʷ ʣʘʥʪʘʥʦʠʜʦʚ ʨʘʩʪʚʦʨʘʤʠ ʄɹʌʂ ʠ 

ʍɼʂ 

ɺ ʪʘʙʣ. 1. ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Ln(III) ʦʪ ʤʦʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʤʦʥʦʙʫʪʠʣʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ (ʄɹʌʂ) ʠ ʍɼʂ 

ʚ ʨʘʩʪʚʦʨʠʪʝʣʝ ʆʍʅɹ - CCl4 (1:1) .ʋʚʝʣʠʯʝʥʠʝ 

ʤʦʣʴʥʦʡ ʜʦʣʠ ʍɼʂ ʚ ʵʢʩʪʨʘʛʝʥʪʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠ-

ʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (D) Ho, Er, 

Tm, Yb ʠ Lu. ʊʘʢ ʢʘʢ ʍɼʂ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʥʝ ʠʟʚʣʝʢʘʝʪ ʣʘʥʪʘʥʦʠʜʳ (D ʤʝʥʝʝ 0,001), ʪʦ ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʢʩ-

ʪʨʘʢʮʠʷ.  

ʊʘʙʣʠʮʘ 1 

ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʘʥʪʘʥʦʠʜʦʚ ʨʷʜʘ Ho ï Lu ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʵʢʩʪʨʘʛʝʥʪʦʚ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʘʟʝ 

ʍɼʂ 

ʤʄʦʣʴ/ʣ 

ʄɹʌʂ/ʍɼʂ 

ʤʦʣʴ/ʤʦʣʴ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

Ho Er Tm Yb Lu 

0  1.3 3.7 18 64 54 

0.05 4000 1.4 4.0 18 70 58 

0.1 2000 1.6 4.3 17 88 80 

0.2 1000 1.9 5.0 23. 105 95 

0.25 800 2.1 5.4 25 105 97 

0.5 400 2.9 7.9 33 170 156 

1 200 4.3 10.6 54 310 260 

2 100 6.1 14.5 57 370 340 

 Smax 4.7 3.9 3.2 5.8 6.3 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: ʄɹʌʂ + ʍɼʂ = 0,2 ʤʦʣʴ/ʣ ʚ ʨʘʩʪʚʦʨʠʪʝʣʝ ʆʍʅɹ - CCl4 (1:1). 

ɺʦʜʥʘʷ ʬʘʟʘ: HNO3 ï 1ʤʦʣʴ/ʣ, Lnï ʧʦ 50ʤʛ/ʣ. 

 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʘʥʪʘʥʦʠʜʘ ʥʝ ʧʨʝʚʳ-

ʰʘʣʘ 15% ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʀʟ ʪʘʙʣ.1 

ʚʠʜʥʦ, ʯʪʦ ʫʞʝ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʄɹʌʂ ʢ ʍɼʂ ʨʘʚʥʦʤ 2000 ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʘʥʪʘ-

ʥʦʠʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ D, ʧʨʝʚʳʰʘʶʱʠʡ 15%. 

ʅʘʙʣʶʜʘʝʤʳʡ ʩʠʥʝʨʛʝʪʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʵʢʩ-

ʪʨʘʢʮʠʠ ʣʘʥʪʘʥʦʠʜʦʚ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʤʦʣʝʢʫʣʘ 

ʍɼʂ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʦʪʥʷʤʠ ʤʦ-

ʣʝʢʫʣ ʄɹʌʂ (ʠ ʢʘʪʠʦʥʘʤʠ ʣʘʥʪʘʥʦʠʜʘ), ʠʣʠ ʤʦʣʝ-

ʢʫʣʘ ʍɼʂ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʦʣʝʢʫ-

ʣʘʤʠ ʄɹʌʂ (ʠ ʢʘʪʠʦʥʦʤ ʣʘʥʪʘʥʦʠʜʘ), ʠ ʵʪʦ ʩʦʝʜʠ-

ʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʩʠʥʝʨʛʝʪʥʦʛʦ ʵʬʬʝʢʪʘ.  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ DLn ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ ʩ ʥʝʙʦʣʴʰʠʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʍɼʂ ʠ ʥʝʙʦʣʴʰʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʄɹʌʂ ʢ ʍɼʂ ʚ ʵʢʩʪʨʘʛʝʥʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣ. 2 

ʊʘʙʣʠʮʘ 2 

ʕʢʩʪʨʘʢʮʠʷ ʦʪʜʝʣʴʥʳʭ ʣʘʥʪʘʥʦʠʜʦʚ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʤʦʣʴʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʄ ɹʌʂ ʠ ʍɼʂ ʚ ʵʢʩʪʨʘʛʝʥʪʝ. 

ʄɹʌʂ 

ʤʄʦʣʴ/ʣ 

ʍɼʂ 

ʤʄʦʣʴ/ʣ 

ʄɹʌʂ/ 

ʍɼʂ 

ʤʦʣʴ/ʤʦʣʴ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

Tm Yb Lu 

200 0  0.42 1.39 1.37 

200 0.67 300 0.84 2.79 2.70 

6.7 0.67 10 0.0051 0.012 0.013 

10 0.67 15 0.0067 0.023 0.025 

20 0.67 30 0.031 0.11 0.11 

0 0.67 0 0.001 0.001 0.0016 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: ʄɹʌʂ ʠ ʍɼʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

ɺʦʜʥʘʷ ʬʘʟʘ: HNO3 ï2,5 ʤʦʣʴ/ʣ, Ln ï ʧʦ 20ʤʛ/ʣ. 



6 Danish Scientific Journal No 3,2017 

ʉʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʘʥʪʘ-

ʥʦʠʜʘ ʚ ʨʘʩʪʚʦʨʝ ʄɹʌʂ ʠ ʨʘʩʪʚʦʨʝ ʍɼʂ ʠ ʄɹʌʂ ʩ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʄɹʌʂ ʢ ʍɼʂ ʨʘʚʥʦʤ 10, 15 ʠʣʠ 30 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʯʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʣʘʥʪʘʥʦʠʜʘ ʚ ʨʘʩʪʚʦʨʝ ʩ ʤʦʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʄɹʌʂ ʢ ʍɼʂ ʨʘʚʥʦʤ 300. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʩʠʥʝʨʛʝʪʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʙʦʣʴʰʠʭ ʤʦʣʴ-

ʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʄɹʌʂ ʠ ʍɼʂ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝʤ ʤʦʣʝʢʫʣʳ ʍɼʂ ʠ ʜʝʩʷʪʢʦʚ ʠʣʠ ʩʦʪʝʥ 

ʤʦʣʝʢʫʣ ʄɹʌʂ, ʘ ʥʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʚ ʵʢʩʪʨʘʢʮʠ-

ʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʣʝ-

ʢʫʣ ʍɼʂ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʄɹʌʂ  

ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʚ ʠʩ-

ʭʦʜʥʦʡ ʚʦʜʥʦʡ ʬʘʟʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʪʷʞʝʣʳʭ ʣʘʥʪʘ-

ʥʦʠʜʦʚ ʦʙʨʘʟʦʚʳʚʘʪʴ ʛʠʧʝʨʢʦʤʧʣʝʢʩʳ ʩ ʤʦʣʝʢʫ-

ʣʘʤʠ ʄɹʌʂ ʠ ʍɼʂ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ.3 

ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ HNO3 ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʠʧʝʨʢʦʤʧʣʝʢʩʦʚ ʣʘʥʪʘʥʦʠʜʘʤʠ ʨʷʜʘ Ho ï 

Lu 

 

HNO3 ʤʦʣʴ/ʣ, 

ʉʦʦʪʥʦʰʝʥʠʝ ʄɹʌʂ ʠ ʍɼʂ ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ D 

Ho Er Tm Yb Lu 

1 2000 2000 1000 2000 2000 

2   600 600 600 

3   600 600 600 

4    400 400 

5    500 500 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: 0,2ʤʦʣʴ/ʣ ʄɹʌʂ ʠ ʍɼʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

ɺʦʜʥʘʷ ʬʘʟʘ: HNO3, Ln ï ʧʦ 50ʤʛ/ʣ. 

 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʄɹʌʂ ʠ ʍɼʂ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʣʘʥʪʘʥʦʠʜʦʚ ʦʪʤʝʯʝʥʦ ʚ 1ʤʦʣʴ/ʣ HNO3. ɺ 

2ʤʦʣʴ/ʣ HNO3, ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʘʜʘʝʪ, ʥʦ ʚ ʜʠʘʧʘ-

ʟʦʥʝ ʢʠʩʣʦʪʥʦʩʪʠ 2 - 5 ʤʦʣʴ/ʣ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪ-

ʥʦʡ ʢʠʩʣʦʪʳ ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʣʘʥʪʘʥʦʠʜʦʚ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʠʧʝʨʢʦʤ-

ʧʣʝʢʩʦʚ. ʅʘ ʨʠʩ.1. ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʪʪʝʨʙʠʷ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

HNO3 ʜʣʷ ʄɹʌʂ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʢʠʩʣʦʪʳ ʩ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʄɹʌʂ ï200 ʤʄʦʣʴ/ʣ ʠ ʍɼʂ-2 ʤʄʦʣʴ/ʣ. 

 
ʈʠʩ.1. ɺʣʠʷʥʠʝ HNO3 ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʪʪʝʨʙʠʷ 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: 1) 0,2ʤʦʣʴ/ʣ ʄɹʌʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

2): 0,2ʤʦʣʴ/ʣ ʄɹʌʂ ʠ 0,002ʄʦʣʴ/ʣ ʍɼʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

 

ɿʘʚʠʩʠʤʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʝʨʚʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ, ʘ ʚʪʦʨʘʷ ʩʪʝʧʝʥʥʘʷ 

ʩ ʪʘʥʛʝʥʩʦʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ʙʣʠʟʢʠʤ ʢ 4,5. ʇʦ - ʚʠʜʠ-

ʤʦʤʫ ʜʦʙʘʚʢʘ ʍɼʂ ʢ ʄɹʌʂ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʵʢʩʪʨʘʛʠʨʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʦʛʦ ʵʢʩʪʨʘʛʝʥʪʘ, ʦʪ-

ʣʠʯʥʦʛʦ ʧʦ ʵʢʩʪʨʘʢʮʠʦʥʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʦʪ ʄɹʌʂ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Yb ʚ ʵʢʩʪʨʘʛʝʥʪʝ ʩ 

ʍɼʂ ʚ 5ʤʦʣʴ/ʣ HNO3 ʚ 10 ʨʘʟ ʧʨʝʚʳʰʘʝʪ DYb ʚ ʵʢʩ-

ʪʨʘʛʝʥʪʝ ʙʝʟ ʍɼʂ. 

ʅʘ ʨʠʩ. 2 ʠ 3 ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʢʩʪʨʘʛʝʥʪʘ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʷʞʝʣʳʭ ʣʘʥʪʘʥʦʠ-

ʜʦʚ ʚ ʩʠʩʪʝʤʝ ʩ ʵʢʩʪʨʘʛʝʥʪʦʤ ɼɹʌʂ ʠ ʩʠʩʪʝʤʝ ʩ ʵʢʩ-

ʪʨʘʛʝʥʪʦʤ ɼɹʌʂ + ʍɼʂ. 
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ʈʠʩ.2. ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɼɹʌʂ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʘʥʪʘʥʦʠʜʦʚ 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: ɼɹʌʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

ɺʦʜʥʘʷ ʬʘʟʘ: HNO3, -1ʄʦʣʴ/ʣ, Ln ï ʧʦ 50ʤʛ/ʣ. 

 

 
ʈʠʩ.3. ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʛʝʥʪʘ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ɼɹʌʂ/ʍɼʂ = 100 ʥʘ ʵʢʩʪʨʘʢʮʠʶ 

ʣʘʥʪʘʥʦʠʜʦʚ 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: ɼɹʌʂ ʠ ʍɼʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

ɺʦʜʥʘʷ ʬʘʟʘ: HNO3, -1ʄʦʣʴ/ʣ, Ln ï ʧʦ 50ʤʛ/ʣ. 

 

ʊʘʥʛʝʥʩʳ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʩʪʝʧʝʥʥʳʭ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʟʘʤʝʪʥʦ ʦʪ-

ʣʠʯʘʶʪʩʷ ʜʣʷ ɼɹʌʂ ʠ ʩʤʝʩʠ ɼɹʌʂ ʠ ʍɼʂ. ɼʣʷ 

ɼɹʌʂ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 2-2,3 ʜʣʷ ʨʘʟʥʳʭ ʣʘʥʪʘʥʦʠ-

ʜʦʚ, ʘ ʜʣʷ ʩʤʝʩʠ ɼɹʌʂ ʠ ʍɼʂ 1,6- 1,8 ʩ ʚʳʩʦʢʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

ʕʪʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʙʘʚʢʘ ʍɼʂ ʠʟ-

ʤʝʥʷʝʪ ʩʚʦʡʩʪʚʘ ʠʩʭʦʜʥʦʛʦ ʵʢʩʪʨʘʛʝʥʪʘ, ʠ ʚʣʠʷʥʠʝ 
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ʜʦʙʘʚʢʠ ʍɼʂ ʥʘ ʫʩʠʣʝʥʠʝ ʵʢʩʪʨʘʢʮʠʠ Ln ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ɼɹʌʂ.  

ɺʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʍɼʂ ʢ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʤ 

ʵʢʩʪʨʘʛʝʥʪʘʤ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʷʞʝʣʳʭ ʣʘʥʪʘʥʦʠ-

ʜʦʚ ʠʟ ʨʘʩʪʚʦʨʦʚ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʥʠʪʨʘʪʘ ʥʘʪʨʠʷ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4 ï 7. ʋʞʝ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʝ ʜʦ-

ʙʘʚʢʠ ʍɼʂ ʢ ʨʘʩʪʚʦʨʫ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʦʡ ʢʠʩ-

ʣʦʪʳ (ʌʆʂ) ʧʨʠʚʦʜʷʪ ʢ ʟʘʤʝʪʥʦʤʫ ʨʦʩʪʫ 

 D Ln . ʕʬʬʝʢʪ ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ, ʯʝʤ ʤʝʥʴʰʝ 

ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʌʆʂ ʠ ʙʦʣʴʰʝ ʝʝ ʩʠʣʘ. ʊʘʢ, 

ʜʣʷ ʤʦʥʦʙʫʪʠʣʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ (ʄɹʌʂ) ʠ 

ɼɹʌʂ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ DLn ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʤʦʣʴʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠʠ ʌʆʂ/ʍɼʂ ʨʘʚʥʦʤ 2000, 

ʜʣʷ ʵʪʠʣʛʝʢʩʠʣʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ (ʕɻʌʂ) ʧʨʠ ʩʦ-

ʦʪʥʦʰʝʥʠʠ 500, ʘ ʜʣʷ ʜʠ2ʵʪʠʣʛʝʢʩʠʣʬʦʩʬʦʨʥʦʡ 

ʢʠʩʣʦʪʳ (ɼ2ʕɻʌʂ) ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 300. 

ʍɼʂ ʪʘʢʞʝ ʫʩʠʣʠʚʘʝʪ ʵʢʩʪʨʘʢʮʮʠʶ ʪʷʞʝʣʳʭ 

ʣʘʥʪʘʥʦʠʜʦʚ ʨʘʩʪʚʦʨʦʤ ʥʝʡʪʨʘʣʴʥʦʛʦ ʌʆʉ ïʪʨʠʙʫ-

ʪʠʣʬʦʩʬʘʪʘ (ʊɹʌ) ʠʟ ʨʘʩʪʚʦʨʘ ʥʠʪʨʘʪʘ ʥʘʪʨʠʷ ʠ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝ-

ʧʝʥʠ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʌʆʂ (ʵʬʬʝʢʪ ʟʘʤʝʪʝʥ ʧʨʠ ʤʦʣʴ-

ʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʊɹʌ/ʍɼʂ ʦʢʦʣʦ 80.). 

 

 
ʈʠʩ.4. ɺʣʠʷʥʠʝ ʍɼʂ ʥʘ ʵʢʩʪʨʘʢʮʠʶ ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʩʠʩʪʝʤʝ ʍɼʂ-ɼɹʌʂ 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: 0,2ʤʦʣʴ/ʣ ɼɹʌʂ ʠ ʍɼʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

ɺʦʜʥʘʷ ʬʘʟʘ: HNO3, -1ʄʦʣʴ/ʣ, Ln ï ʧʦ 50ʤʛ/ʣ. 

 

 
 

ʈʠʩ.5. ɺʣʠʷʥʠʝ ʍɼʂ ʥʘ ʵʢʩʪʨʘʢʮʠʶ ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʩʠʩʪʝʤʝ ʍɼʂ-ʕɻʌʂ 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: 0,2ʤʦʣʴ/ʣ ʕɻʌʂ ʠ ʍɼʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

ɺʦʜʥʘʷ ʬʘʟʘ: HNO3, -1ʄʦʣʴ/ʣ, Ln ï ʧʦ 50ʤʛ/ʣ. 

 

 

 

ʈʠʩ.6. ɺʣʠʷʥʠʝ ʍɼʂ ʥʘ ʵʢʩʪʨʘʢʮʠʶ ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʩʠʩʪʝʤʝ ʍɼʂ-ɼ2ʕɻʌʂ 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: 0,2ʤʦʣʴ/ʣ ɼ2ʕɻʌʂ ʠ ʍɼʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

ɺʦʜʥʘʷ ʬʘʟʘ: HNO3, -1ʄʦʣʴ/ʣ, Ln ï ʧʦ 50ʤʛ/ʣ. 
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ʈʠʩ.7. ɺʣʠʷʥʠʝ ʍɼʂ ʥʘ ʵʢʩʪʨʘʢʮʠʶ ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʩʠʩʪʝʤʝ ʍɼʂ-ʊɹʌ 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: 0,75ʤʦʣʴ/ʣ ʊɹʌ ʠ ʍɼʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1) 

ɺʦʜʥʘʷ ʬʘʟʘ:: HNO3,-0,3ʄʦʣʴ/ʣ, NaNO3,- 3 ʄʦʣʴ/ʣ Ln ï ʧʦ 50ʤʛ/ʣ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʜʣʷ ʄɹʌʂ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʕɻʌʂ ʠ ɼ2ʕɻʌʂ ʪʘʢʞʝ 

ʢʘʢ ɼɹʌʂ ʠ ʄɹʌʂ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʦʙʘʚʦʢ ʍɼʂ ʦʙ-

ʨʘʟʫʶʪ ʛʠʧʝʨʢʦʤʧʣʝʢʩʳ, ʩʦʩʪʦʷʰʠʝ ʠʟ ʘʥʠʦʥʘ ʍɼʂ 

ʠ ʜʝʩʷʪʢʦʚ ʠʣʠ ʩʦʪʝʥ ʤʦʣʝʢʫʣ ʠ ʘʥʠʦʥʦʚ ʌʆʂ ʠ ʢʘ-

ʪʠʦʥʦʚ ʣʘʥʪʘʥʦʠʜʘ ïʍɼʂ (ʌʆʂ)n(Ln)m. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʠʥʝʨʛʝʪʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʤʦʣʴ-

ʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʌʆʂ/ʍɼʂ ʨʘʚʥʦʤ 100 ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ HNO3 1 ʄʦʣʴ/ʣ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʄɹʌʂ ʠ 

ɼ2ʕɻʌʂ (S = 4-6), ʘ ʤʠʥʠʤʘʣʴʥʳʡ ʜʣʷ ɼɹʌʂ ʠ 

ʕɻʌʂ (S= 1,6-2,2). ɼʣʷ ʊɹʌ ʧʨʠ ʪʘʢʦʤ ʩʦʦʪʥʦʰʝ-

ʥʠʠ ʵʢʩʪʨʘʛʝʥʪʦʚ S ʥʝ ʧʨʝʚʳʰʘʝʪ 1,2. ɺʝʨʦʷʪʥʦ, 

ʍɼʂ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʵʢʩ-

ʪʨʘʛʠʨʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʩʣʫʯʘʝ ʊɹʌ, ʘ ʚ ʩʣʫʯʘʝ 

ʌʆʂ ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʍɼʂ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʠʣʳ ʢʦʤʧʣʝʢʩʥʦʡ ʢʠʩ-

ʣʦʪʳ. ɺ ʨʷʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʘʥʪʘʥʦʠʜʦʚ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ S ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ Yb ʠ Lu., ʯʪʦ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʞʝʩʪʢʦʩʪʠ 

ʦʙʨʘʟʫʶʱʝʡʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʢʠʩʣʦʪʳ, ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʩ ʠʩʭʦʜʥʦʡ ʌʆʂ. 

ʅʘ ʨʠʩ 8 ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʍɼʂ ʢ 

ɼɹʌʂ ʥʘ ʵʢʩʪʨʘʢʮʠʶ ʛʦʣʴʤʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʤʠʥʝʨʘʣʴʥʦʡ ʢʠʩʣʦʪʳ ʚ ʩʠʩʪʝʤʝ. ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʚʠʜʘ ʤʠʥʝʨʘʣʴʥʦʡ ʢʠʩʣʦʪʳ ʜʦʙʘʚʢʘ ʍɼʂ ʢ 

ɼɹʌʂ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʨʦʩʪʫ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʦʣʴʤʠʷ. DHo ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ 

ʤʝʥʴʰʝ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʥʝ-

ʨʘʣʴʥʦʡ ʢʠʩʣʦʪʳ. 

 

 
ʈʠʩ.8. ɺʣʠʷʥʠʝ ʍɼʂ ʥʘ ʵʢʩʪʨʘʢʮʠʶ ʛʦʣʴʤʠʷ ʚ ʩʠʩʪʝʤʝ ʍɼʂ-ɼɹʌʂ ïʤʠʥʝʨʘʣʴʥʘʷ ʢʠʩʣʦʪʘ 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʘʟʘ: 0,2ʤʦʣʴ/ʣ ɼɹʌʂ ʠ ʍɼʂ ʚ ʨʘʩʪʚʦʨʝ ʆʍʅɹ-CCl4 (1:1). 

ɺʦʜʥʘʷ ʬʘʟʘ:: 1ʄʦʣʴ/ʣ, ʤʠʥʝʨʘʣʴʥʦʡ ʢʠʩʣʦʪʳ, Ln ï ʧʦ 50ʤʛ/ʣ. 

 

ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʢʠʩʣʦʪʘʭ 

ʪʷʞʝʣʳʝ ʣʘʥʪʘʥʦʠʜʳ ʦʙʨʘʟʫʶʪ ʛʠʧʝʨʢʦʤʧʣʝʢʩʳ ʩ 

ɼɹʌʂ ʠ ʍɼʂ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ ɼɹʌʂ ʠ ʍɼʂ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʟʘʤʝʪʥʦʤʫ ʠʟ-

ʤʝʥʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (2000), 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʠʪʪʝʨʙʠʷ ʠ ʣʶʪʝʮʠʷ ʚ ʩʦʣʷʥʦʡ ʠ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʘʭ, ʘ ʥʘʠʤʝʥʴʰʝʝ (500) ʜʣʷ ʙʦʣʝʝ 

ʣʝʛʢʠʭ ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʭʣʦʨʥʦʡ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʘʭ. 

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʪʨʘʢʮʠʠ ʪʷʞʝʣʳʭ ʣʘʥʪʘʥʦʠ-

ʜʦʚ ʠʟ ʨʘʩʪʚʦʨʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʢʠʩʣʦʪ ʩʤʝʩʷʤʠ 

ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʵʢʩʪʨʘʛʝʥʪʦʚ ʠ ʍɼʂ ʚ ʧʦʣʷʨ-

ʥʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ - ʩʤʝʩʠ ʆʍʅɹ - CCl4 (1:1) ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʥʝʨʛʝʪʥʳʡ 

ʵʬʬʝʢʪ ʠ ʦʙʨʘʟʫʶʪʩʷ ʛʠʧʝʨʢʦʤʧʣʝʢʩʳ, ʩʦʩʪʦʷʱʠʝ 

ʠʟ ʤʦʣʝʢʫʣʳ ʍɼʂ ʠ ʩʦʪʝʥ ʤʦʣʝʢʫʣ ʌʆʂ ʠ ʣʘʥʪʘʥʦ-

ʠʜʦʚ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʜʦʙʘʚʢʝ ʍɼʂ ʢ ʌʆʂ ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʢʠʩʣʦʪʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʵʢʩʪʨʘʢʮʠʦʥʥʦʤʫ 

ʧʦʚʝʜʝʥʠʶ ʦʪ ʠʩʭʦʜʥʦʡ ʌʆʂ. ʆʙʨʘʟʫʶʱʘʷʩʷ ʢʦʤ-

ʧʣʝʢʩʥʘʷ ʢʠʩʣʦʪʘ, ʧʦ ï ʚʠʜʠʤʦʤʫ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʩ-

ʭʦʜʥʦʡ ʌʆʂ ʙʦʣʴʰʝʡ ʛʠʜʨʦʬʦʙʥʦʩʪʴʶ ʠ ʩʠʣʦʡ. 
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ɺʠʜ ʤʠʥʝʨʘʣʴʥʦʡ ʢʠʩʣʦʪʳ (ʚ ʩʠʩʪʝʤʝ ɼɹʌʂ-ʍɼʂ) 

ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (ʚ ʩʠʩʪʝʤʝ ʄɹʌʂ-

ʍɼʂ) ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʣʘʥʪʘʥʦʠʜʦʚ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʠʧʝʨʢʦʤʧʣʝʢ-

ʩʦʚ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʢʠʩʣʦʪʘʤʠ. ɼʣʷ ʨʷʜʘ ʩʠʩʪʝʤ 

ʩʠʥʝʨʛʝʪʥʳʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʫʞʝ ʧʨʠ ʜʦʙʘʚʢʝ 

ʍɼʂ 0,05% ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌʆʂ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʠʧʝʨʢʦʤʧʣʝʢʩʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʨʷʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʘʥʪʘʥʦʠʜʦʚ ʦʪ ʛʦʣʴʤʠʷ ʢ ʣʶ-

ʪʝʮʠʶ, ʘ ʚ ʨʷʜʫ ʌʆʉ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ɼɹʌʂ, 

ʄɹʌʂ >ʕɻʌʂ >ɼ2ʕɻʌʂ>ʊɹʌ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʆɹʃɯʂʋ ɺʀʊʈɸʊ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ ʃɯʉʆɺʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 

ʋʂʈɸɰʅʀ 
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ɾʠʪʦʤʠʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʠʷʥ ɸ.ɺ. 
ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʠ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ, ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʪʘ ʘʫʜʠʪʫ, 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʽʪʝʨ ʉ.ɸ. 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʢʘʬʝʜʨʠ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ, ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʪʘ ʘʫʜʠʪʫ, 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

Abstract 

The article deals with the features of accounting and control of costs in forestry enterprises of Ukraine taking 

into account the influence of technology of growing and selling forest products. Classification features and a sys-

tem of analytical accounting of expenses are proposed where the direct features of activity of enterprises of forestry 

are reflected. The expediency of use in these enterprises of the process method of calculation on the basis of the 

normative method of cost accounting, which involves the systematic detection of deviations of actual costs from 

the current norms is grounded. 

ɸʥʦʪʘʮʽʷ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʦʙʣʽʢʫ ʪʘ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʣʽʩʦʧʨʦʜʫʢʮʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʣʘʩʠ-

ʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ ʪʘ ʩʠʩʪʝʤʫ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʙʣʽʢʫ ʚʠʪʨʘʪ, ʚ ʷʢʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʦʙʨʘʞʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʮʠʭ ʧʽʜʧʨʠʻʤ-

ʩʪʚʘʭ ʧʦʧʨʦʮʝʩʥʦʛʦ ʤʝʪʦʜʫ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʥʦʨʤʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʦʙʣʽʢʫ ʚʠʪʨʘʪ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʬʘʢʪʠʯʥʠʭ ʚʠʪʨʘʪ ʚʽʜ ʯʠʥʥʠʭ ʥʦʨʤ. 

 

Keywords: forestry, costs, cost accounting, forest products, cost accounting method, analytical accounts, cost 

items. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʚʠʪʨʘʪʠ, ʦʙʣʽʢ ʚʠʪʨʘʪ, ʣʽʩʦʧʨʦʜʫʢʮʽʷ, ʤʝʪʦʜ ʦʙʣʽʢʫ ʚʠʪʨʘʪ, ʘʥʘ-

ʣʽʪʠʯʥʽ ʨʘʭʫʥʢʠ, ʩʪʘʪʪʽ ʚʠʪʨʘʪ. 

 

ʉʪʘʥ ʽ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʧʦʚôʷʟʘʥʠʡ ʟ ʧʨʠʨʦʜʥʦ-ʝʢʦʣʦʛʽʯʥʠʤʠ ʡ ʝʢʦʥʦʤʽʯ-

ʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʟʦʢʨʝʤʘ ʟ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ ʚʽʜ-

ʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ 80 ï 120 

ʨʦʢʽʚ, ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʧʝʮʠʬʽʢʦʶ, ʷʢʘ 

ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʟʘʛʦʪʽʚʣʶ, ʜʦʩʪʘʚʢʫ ʽ 

ʩʢʣʘʜʫʚʘʥʥʷ ʣʽʩʦʤʘʪʝʨʽʘʣʽʚ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʣʽʩʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʨ ʪʘ ʧʝʨʝʨʦ-

ʙʢʫ ʥʝʜʝʨʝʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ (ʛʨʠʙʠ, ʷʛʦʜʠ, ʣʽʢʘʨʩʴʢʽ 

ʨʦʩʣʠʥʠ). ʆʩʦʙʣʠʚʦʩʪʽ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʚʠʙʽʨ ʤʦʜʝʣʝʡ ʦʙʣʽʢʫ, ʢʦʥʪʨʦʣʶ ʡ ʘʥʘʣʽʟʫ 

ʚʠʪʨʘʪ ʦʢʨʝʤʠʭ ʧʽʜʛʘʣʫʟʝʡ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ 

ʮʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʦʞʥʦʾ ʟ ʥʠʭ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʜʽʷʣʴʥʦʩʪʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʽʢʫ ʜʘʻ ʟʤʦʛʫ 

ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪ ʥʘ 
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ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ, ʘ ʘʥʘʣʽʟ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠ-

ʮʪʚʦ ï ʟʥʘʡʪʠ ʨʝʟʝʨʚʠ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦ-

ʜʫʢʮʽʾ ʪʘ ʣʽʢʚʽʜʫʚʘʪʠ ʟʙʠʪʢʦʚʽʩʪʴ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʽʜ-

ʚʠʠɦʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʛʘʣʫʟʽ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʅʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʣʦʢʘʣʽʟʘʮʽʾ ʚʠ-

ʪʨʘʪ ʟʘ ʢʦʞʥʦʶ ʧʽʜʛʘʣʫʟʟʶ ʦʢʨʝʤʦ ʤʦʞʥʘ ʧʨʦʚʦ-

ʜʠʪʠ ʾʭʥʽʡ ʘʥʘʣʽʟ ʽ ʚʠʟʥʘʯʘʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʪʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʝʥ-

ʪʘʙʝʣʴʥʦʩʪʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɺʠʚʯʝʥʥʷʤ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʦʙʣʽʢʫ, ʢʦʥʪʨʦʣʶ ʡ ʘʥʘʣʽʟʫ ʪʘ ʟôʷʩʫʚʘʥʥʷʤ ʾʭʥʴʦʾ 

ʨʦʣʽ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʜʫʢʪʽʚ ʣʽʩʦ-

ʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʡʤʘʣʠʩʷ ʪʘʢʽ ʚʽʪʯʠʟʥʷʥʽ ʽ ʟʘʨʫ-

ʙʽʞʥʽ ʝʢʦʥʦʤʽʩʪʠ, ʷʢ: ʇ. ɺ. ɺʘʩʠʣʴʻʚ, ɯ. ɺ. ɺʦʨʦʥʽʥ, 

ʌ. ɻʫʥʪʝʨ, ʌ. ʊ. ʂʦʩʪʶʢʝʚʠʯ, ɯ. ʄ. ʉʠʥʷʢʝʚʠʯ, ʖ. 

ʖ. ʊʫʥʠʮʷ, ɯ. ɺ. ʊʫʨʢʝʚʠʯ, ʄ. ɺ. ʏʝʨʥʷʚʩʴʢʠʡ, ɸ. 

ʁ. ʐʚʠʜʝʥʢʦ ʪʘ ʽʥ. 

ɽʢʦʥʦʤʽʯʥʽ ʧʨʦʙʣʝʤʠ ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ ʨʦʟʢʨʠʪʦ, 

ʘʣʝ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʮʽʡ ʛʘʣʫʟʽ ʩʚʽʜʯʘʪʴ, 

ʟʦʢʨʝʤʘ, ʧʨʦ ʪʝ, ʱʦ ʤʘʣʦ ʫʚʘʛʠ ʧʨʠʜʽʣʝʥʦ ʩʪʨʫʢʪʫʨʽ 

ʪʘ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦ-

ʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʘ 

ʮʝ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ ʦʙʣʽʢʫ ʡ ʘʥʘʣʽʟʫ 

ñʙʽʦʣʦʛʽʯʥʠʭò ʨʝʩʫʨʩʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ ʫʟʘʛʘʣʴʥʝʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʪʨʘʪʠ ʽ ʜʦʭʦʜʠ ʚ ʨʦʟʨʽʟʽ ʦʢʨʝʤʠʭ 

ʧʨʦʮʝʩʽʚ ʣʽʩʦʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʣʽʩʦʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦ-

ʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʩʢʣʘʜʘʻ ʧʨʦʙʣʝʤʫ ʩʪʚʦʨʝʥʥʷ ʽʥ-

ʪʝʛʨʦʚʘʥʦʾ ʤʦʜʝʣʽ ʦʙʣʽʢʫ, ʢʦʥʪʨʦʣʶ ʽ ʘʥʘʣʽʟʫ, ʷʢʽ 

ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʫʤʦʚʘʤ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʪʝʦʨʝʪʠʢʦ-ʤʝ-

ʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʜʦʩʢʦʥʘ-

ʣʝʥʥʷ ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʧʽʜ-

ʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʋ ʙʫʭʛʘʣʪʝʨʩʴʢʦʤʫ ʦʙʣʽʢʫ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʪʘ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʬʽʥʘʥʩʦʚʽʡ ʟʚʽʪʥʦʩʪʽ ʚʠʟʥʘʯʝʥʽ 

ʇ(ʉ)ɹʆ 16 çɺʠʪʨʘʪʠè [1], ʟʘ ʷʢʠʤ ʚʠʪʨʘʪʠ ʚʽʜʦʙʨʘ-

ʞʘʶʪʴʩʷ ʚ ʙʫʭʛʘʣʪʝʨʩʴʢʦʤʫ ʦʙʣʽʢʫ ʦʜʥʦʯʘʩʥʦ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʘʢʪʠʚʽʚ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷʤ ʟʦʙʦʚôʷʟʘʥʴ. 

ɺʠʪʨʘʪʘʤʠ ʟʚʽʪʥʦʛʦ ʧʝʨʽʦʜʫ ʚʠʟʥʘʶʪʴʩʷ ʘʙʦ ʟʤʝʥ-

ʰʝʥʥʷ ʘʢʪʠʚʽʚ, ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʟʦʙʦʚôʷʟʘʥʴ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʣʘʩʥʦʛʦ ʢʘʧʽʪʘʣʫ ʧʽʜʧ-

ʨʠʻʤʩʪʚʘ (ʟʘ ʚʠʥʷʪʢʦʤ ʟʤʝʥʰʝʥʥʷ ʢʘʧʽʪʘʣʫ ʚʥʘʩʣʽ-

ʜʦʢ ʡʦʛʦ ʚʠʣʫʯʝʥʥʷ ʘʙʦ ʨʦʟʧʦʜʽʣʫ ʚʣʘʩʥʠʢʘʤʠ) ʟʘ 

ʫʤʦʚʠ, ʱʦ ʮʽ ʚʠʪʨʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʦʚʽʨʥʦ ʦʮʽ-

ʥʝʥʽ.  

ɿʘ ʅʇ(ʉ)ɹʆ 1 çɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʬʽʥʘʥʩʦʚʦʾ 

ʟʚʽʪʥʦʩʪʽè ʚʠʪʨʘʪʠ ï ʮʝ ʟʤʝʥʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠ-

ʛʦʜ ʫ ʚʠʛʣʷʜʽ ʚʠʙʫʪʪʷ ʘʢʪʠʚʽʚ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʟʦ-

ʙʦʚôʷʟʘʥʴ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʢʘʧʽʪʘʣʫ (ʟʘ ʚʠʥʷʪʢʦʤ ʟʤʝʥʰʝʥʥʷ ʢʘʧʽʪʘʣʫ ʟʘ ʨʘʭʫ-

ʥʦʢ ʡʦʛʦ ʚʠʣʫʯʝʥʥʷ ʘʙʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʚʣʘʩʥʠʢʘʤʠ) 

[2]. 

ɿʛʽʜʥʦ ʟ ʇʦʜʘʪʢʦʚʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ ʚʠ-

ʪʨʘʪʠ ï ʮʝ ʩʫʤʘ ʙʫʜʴ-ʷʢʠʭ ʚʠʪʨʘʪ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʫ 

ʫ ʛʨʦʰʦʚʽʡ, ʤʘʪʝʨʽʘʣʴʥʽʡ ʪʘ ʥʝʤʘʪʝʨʽʘʣʴʥʽʡ ʬʦʨʤʘʭ, 

ʟʜʽʡʩʥʶʚʘʥʠʭ ʜʣʷ ʧʨʦʚʘʜʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷ-

ʣʴʥʦʩʪʽ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʛʦʜ ʫ ʚʠʛʣʷʜʽ ʚʠ-

ʙʫʪʪʷ ʘʢʪʠʚʽʚ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʟʦʙʦʚôʷʟʘʥʴ, ʫʥʘʩʣʽ-

ʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʚʣʘʩʥʦʛʦ ʢʘʧʽʪʘʣʫ 

[3]. 

ʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʜ ʝʢʦʥʦʤʽ-

ʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ, ʾʭ ʦʭʦʨʦʥʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ, ʟʘʛʦʪʽʚʣʶ ʢʨʫ-

ʛʣʠʭ ʣʽʩʦʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʦʾ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʣʽʩʫ. ɻʦ-

ʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʦʩʣʽʜʦʚʥʝ, ʧʣʘʥʦʤʽʨʥʝ ʪʘ 

ʨʦʟʰʠʨʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝ-

ʩʫʨʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʽ ʣʽʩʽʚ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʫ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ʈʘʮʽʦʥʘʣʴʥʦ ʧʦʙʫʜʦʚʘʥʠʡ ʦʙʣʽʢ ʪʘ ʢʦʥʪʨʦʣʴ 

ʚʠʪʨʘʪ ʽ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʦʜʥʽʻʶ ʟ ʧʝ-

ʨʝʜʫʤʦʚ ʝʬʝʢʪʠʚʥʦʛʦ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺʘʞʣʠʚʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʤʝʪʦʜʠʢʫ ʦʙʣʽʢʫ ʪʘ ʢʦʥʪʨʦʣʶ ʚʠ-

ʪʨʘʪ, ʢʨʽʤ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ ʥʦʨ-

ʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʧʣʠʚʘʶʪʴ ʽ ʦʩʦʙ-

ʣʠʚʽ ʫʤʦʚʠ, ʘ ʩʘʤʝ ï ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ [4]. 

ɼʣʷ ʦʙʣʽʢʫ ʽ ʘʥʘʣʽʟʫ ʚʠʪʨʘʪ, ʧʣʘʥʫʚʘʥʥʷ ʩʦʙʽ-

ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʩʽ ʚʠʪʨʘʪʠ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫ-

ʚʘʪʠ ʟʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤʠ ʦʟʥʘ-

ʢʘʤʠ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [5] 

ʆʟʥʘʢʠ  ɺʠʪʨʘʪʠ 

1. ɿʘ ʮʝʥʪʨʘʤʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ʤʽʩʮʝʤ ʚʠʥʠʢʥʝʥʥʷ ʚʠ-

ʪʨʘʪ) 

ʚʠʪʨʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʮʝʭʫ, ʜʽʣʴʥʠʮʽ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʝʨʝʜʽʣʫ, ʩʣʫʞʙʠ 

2. ɿʘ ʚʠʜʦʤ ʧʨʦʜʫʢʮʽʾ, ʨʦʙʽʪ, ʧʦʩʣʫʛ 

ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʠ, ʪʠʧʦʚʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʠʨʦʙʽʚ, 

ʛʨʫʧʠ ʦʜʥʦʨʽʜʥʠʭ ʚʠʨʦʙʽʚ, ʦʜʥʦʨʘʟʦʚʽ ʟʘʤʦʚʣʝʥʥʷ, ʥʘ-

ʧʽʚʬʘʙʨʠʢʘʪʠ, ʚʘʣʦʚʫ, ʪʦʚʘʨʥʫ, ʨʝʘʣʽʟʦʚʘʥʫ ʧʨʦʜʫʢ-

ʮʽʶ 

3. ɿʘ ʻʜʥʽʩʪʶ ʩʢʣʘʜʫ (ʦʜʥʦʨʽʜʥʽʩʪʶ) ʚʠʪʨʘʪ ʦʜʥʦʝʣʝʤʝʥʪʥʽ, ʢʦʤʧʣʝʢʩʥʽ 

4. ɿʘ ʚʠʜʘʤʠ ʚʠʪʨʘʪ  
ʚʠʪʨʘʪʠ ʟʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʚʠʪʨʘʪʠ ʟʘ 

ʩʪʘʪʪʷʤʠ ʢʘʣʴʢʫʣʷʮʽʾ 

5. ɿʘ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʥʝʩʝʥʥʷ ʚʘʨʪʦʩʪʽ ʥʘ ʧʨʦʜʫʢʮʽʶ ʚʠʪʨʘʪʠ ʧʨʷʤʽ, ʥʝʧʨʷʤʽ 

6. ɿʘ ʩʪʫʧʝʥʝʤ ʚʧʣʠʚʫ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʨʽʚʝʥʴ ʚʠ-

ʪʨʘʪ 
ʚʠʪʨʘʪʠ ʟʤʽʥʥʽ, ʧʦʩʪʽʡʥʽ 

7. ɿʘ ʢʘʣʝʥʜʘʨʥʠʤʠ ʧʝʨʽʦʜʘʤʠ ʚʠʪʨʘʪʠ ʧʦʪʦʯʥʽ, ʜʦʚʛʦʩʪʨʦʢʦʚʽ, ʦʜʥʦʨʘʟʦʚʽ 

8. ɿʘ ʜʦʮʽʣʴʥʽʩʪʶ ʚʠʪʨʘʯʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽ, ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʪʘ ʥʘʜʟʚʠʯʘʡʥʽ 

9. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʚʽʜʥʝʩʝʥʥʷ ʜʦ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʚʠʪʨʘʪʠ ʧʝʨʽʦʜʫ 

10. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʚʽʜʥʝʩʝʥʥʷ ʜʦ ʦʙôʻʢʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ 

ʚʠʪʨʘʪʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʦʙôʻʢʪʘ 

ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʪʘ ʚʠʪʨʘʪʠ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʦʧʦʜʘʪʢʦʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ 
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ʋ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʪʨʘʪʠ ʛʨʫʧʫʶʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘ-

ʢʘʤʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʾʭ ʭʘʨʘʢʪʝʨʦʤ 

ʪʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʟʫ-

ʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʢʣʘʩʠʬʽʢʘ-

ʮʽʾ ʚʠʪʨʘʪ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ 

ʦʟʥʘʢʠ ʱʦʜʦ ʦʙʣʽʢʫ ʚʠʪʨʘʪ, ʚ ʷʢʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʽʜʦʙʨʘʞʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽ-

ʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʩʘʤʝ: 

1) ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʦʩʥʦʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʚʠʪʨʘʪʠ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʚʠʪʨʘʪʠ ʣʽʩʦʟʘʛʦʪʽʚʝʣʴ; 

2) ʟʘ ʤʽʩʮʝʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ʤʽʩʮʝʤ ʚʠʥʠʢ-

ʥʝʥʥʷ ʚʠʪʨʘʪ): ʚʠʪʨʘʪʠ ʣʽʩʥʠʮʪʚ; ʚʠʪʨʘʪʠ ʮʝʭʽʚ; ʚʠ-

ʪʨʘʪʠ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ; 

3) ʟʘ ʩʬʝʨʦʶ ʚʠʥʠʢʥʝʥʥʷ ʚʠʪʨʘʪ: ʚʠʪʨʘʪʠ ʦʩʥʦ-

ʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʚʠʪʨʘʪʠ ʜʦʧʦʤʽʞʥʦʛʦ ʚʠʨʦʙʥʠ-

ʮʪʚʘ; ʚʠʪʨʘʪʠ ʥʝʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʽ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫ-

ʢʮʽʾ ʤʘʻ ʛʨʫʧʫʚʘʥʥʷ ʚʠʪʨʘʪ ʟʘ ʩʢʣʘʜʦʤ ʫ ʨʦʟʨʽʟʽ 

ʩʬʝʨ ʾʭ ʚʠʥʠʢʥʝʥʥʷ (ʨʠʩ. 1). 

ʋ ʄʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʟ ʬʦʨʤʫʚʘʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ (ʨʦʙʽʪ, ʧʦʩʣʫʛ) ʥʘ ʧʽʜʧʨʠʻʤ-

ʩʪʚʘʭ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [5] ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ 

ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʜʘʻ ʤʦʞʣʠ-

ʚʽʩʪʴ ʪʦʯʥʽʰʝ ʨʦʟʨʘʭʫʚʘʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʚʩʽʤʘ ʾʾ ʚʠʜʘʤʠ. ɸʣʝ ʥʘ ʧʨʘʢʪʠʮʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʽʡʩʥʶʶʪʴ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʣʠʰʝ ʜʝ-

ʢʽʣʴʢʦʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʢʣʘ-

ʜʘʶʪʴ ʪʽʣʴʢʠ ʢʘʣʴʢʫʣʷʮʽʶ ʧʦ ʣʽʩʦʟʘʛʦʪʽʚʣʷʭ. ʆʪʞʝ, 

ʜʝʷʢʽ ʚʠʜʠ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʥʝ ʦʭʦʧʣʝʥʽ ʢʘʣʴʢʫʣʶʚʘʥ-

ʥʷʤ, ʘ ʦʪʞʝ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʥʝʜʦʩʪʦʚʽʨʥʦʶ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʣʽʩʦʧʨʦ-

ʜʫʢʮʽʾ ʪʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥ ʥʘ ʥʝʾ. 

ɿʛʽʜʥʦ ʟ ʧʦʣʦʞʝʥʥʷʤʠ ʛʘʣʫʟʝʚʠʭ ʄʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʬʦʨʤʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

(ʨʦʙʽʪ, ʧʦʩʣʫʛ), ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ [5] ʦʙʣʽʢʫ ʽ ʢʘʣʴʢʫʣʶʚʘʥʥʶ ʧʽʜʣʷʛʘʻ ʣʠʰʝ 

ʩʪʦʚʙʫʨʥʘ ʜʝʨʝʚʠʥʘ, ʘ ʪʘʢʽ ʚʠʜʠ ʣʽʩʧʦʨʦʜʫʢʮʽʾ, ʷʢ 

ʛʽʣʢʠ, ʢʦʨʘ ʥʝ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʽ ʚʽʜʧʦʚʽʜʥʦ ʥʝ ʢʘʣʴ-

ʢʫʣʶʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚʚʘʞʘʶʪʴʩʷ ʚʽʜʭʦʜʘʤʠ ʚʠʨʦʙ-

ʥʠʮʪʚʘ. ɺʦʜʥʦʯʘʩ ʚʽʜʭʦʜʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʧʠʪʦʤ, 

ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʥʘʩʝʣʝʥʥʷʤ ʩʽʣʴʩʴ-

ʢʠʭ ʤʽʩʮʝʚʦʩʪʝʡ, ʪʘʢ ʽ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʽʥʰʠʭ ʛʘʣʫ-

ʟʝʡ ʜʽʷʣʴʥʦʩʪʽ. ɸʣʝ ʩʘʤʝ ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘ-

ʨʪʦʩʪʽ ʩʪʦʚʙʫʨʥʦʾ ʜʝʨʝʚʠʥʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʠʪʨʘʪʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʣʽʩʦʩʽʯʥʠʤ ʬʦʥʜʦʤ. 
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ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʪʨʘʪ ʚʠʨʦʙʥʠʮʪʚ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʨʦʟʨʽʟʽ ʩʬʝʨ ʾʭ 

ʚʠʥʠʢʥʝʥʥʷ 

 

ɺʧʣʠʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʣʽ-

ʩʦʧʨʦʜʫʢʮʽʾ ʥʘ ʤʝʪʦʜʠʢʫ ʦʙʣʽʢʫ ʪʘ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ 

ʻ ʜʦʚʦʣʽ ʟʥʘʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʻ ʩʚʦʻʨʽʜ-

ʥʦʶ ʪʘ ʚʽʜʤʽʥʥʦʶ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʊʝʭʥʦʣʦʛʽ-

ʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʧʦʩʣʽʜʦʚʥʠʭ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ, ʣʽʩʽʚʥʠʯʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʠʡʦ-

ʤʽʚ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʜʦ 

ʟʤʠʢʘʥʥʷ ʢʨʦʥ ʤʽʞ ʨʷʜʘʤʠ ʟ ʧʝʨʝʣʽʢʦʤ ʤʝʭʘʥʽʟʤʽʚ, 

ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɯʥ-

ʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘ-

ʮʽʶ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 

 

ɺʠʪʨʘʪʠ ʜʦʧʦʤʽ-

ʞʥʦʛʦ ʚʠʨʦʙ-

ʥʠʮʪʚʘ 

ɺʠʪʨʘʪʠ ʦʩʥʦʚ-

ʥʦʛʦ ʚʠʨʦʙ-

ʥʠʮʪʚʘ 

ï ʚʠʪʨʘʪʠ ʥʘ ʰʪʫʯʥʝ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʥʘ ʟʝʤʣʷʭ ʥʝʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʽʣʴ-

ʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ (ʷʨʠ, ʙʘʣʢʠ);  

ï ʚʠʪʨʘʪʠ ʥʘ ʧʦʣʝʟʘʭʠʩʥʝ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ (ʟʘ ʜʦʛʦʚʦʨʘʤʠ);  

ï ʚʠʪʨʘʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʥʘʩʽʥʥʻʚʦʾ ʙʘʟʠ (ʣʽʩʦʥʘʩʽʥʥʠʭ ʧʣʘʥʪʘʮʽʡ, ʜʽʣʷ-

ʥʦʢ);  

ï ʚʠʪʨʘʪʠ ʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʥʘʩʘʜʞʝʥʴ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʜʦʨʽʛ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʛʽʜʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʶ ʽ ʣʽʩʦʦʩʫʰʝʥʥʷ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʧʦʩʣʫʛʠ ʧʦ ʦʭʦʨʦʥʽ ʽ ʚʽʜʪ-

ʚʦʨʝʥʥʶ ʜʠʢʠʭ ʪʚʘʨʠʥ. 

ï ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪʥʦ-ʤʝʭʘʥʽʯʥʽ ʤʘʡʩʪʝʨʥʽ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʷ ʘʚʪʦʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ, ʛʫʞʦʚʦʛʦ ʪʨʘ-

ʥʩʧʦʨʪʫ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʣʽʩʦʚʦʟʥʠʭ ʜʦʨʽʛ ʪʘ ʜʦʨʽʛ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʰʠʥ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʤʠʩʣʦʚʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʦʱʦ 

ï ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʣʽʩʦʧʠʣʴʥʠʭ, ʰʧʘʣʦʧʠʣʴʥʠʭ ʪʘ ʜʝʨʝ-

ʚʦʦʙʨʦʙʥʠʭ ʚʝʨʩʪʘʪʽʚ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ ʚʝʨʩʪʘʪʽʚ. 

ï ʚʠʪʨʘʪʠ ʥʘ ʥʝʚʽʜʦʤʯʠʡ ʪʨʘʥʩʧʦʨʪ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʽ  

ʟʘʢʣʘʜʠ;  

ï ʚʠʪʨʘʪʠ ʥʘ ʧʽʜʩʦʙʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ;  

ï ʽʥʰʽ ʩʪʨʫʢʪʫʨʥʽ ʧʽʜʨʦʟʜʽʣʠ, ʷʢʽ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʦʚʘʨʥʦʾ  

ʧʨʦʜʫʢʮʽʾ.  

ɺʠʪʨʘʪʠ ʥʝ-

ʧʨʦʤʠʩ-ʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ 

ɺʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 
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ʈʠʩ. 2. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʣʽʩʦʧʨʦʜʫʢʮʽʾ 

 

ɺʠʪʨʘʪʠ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʛʨʫʧʫʶʪʴʩʷ 

ʟʘ ʩʪʘʪʪʷʤʠ ʢʘʣʴʢʫʣʷʮʽʾ, ʷʢʽ ʨʦʟʨʦʙʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥ-

ʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʽʢʠ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ: 

- ʩʠʨʦʚʠʥʘ ʽ ʤʘʪʝʨʽʘʣʠ;  

- ʟʚʦʨʦʪʥʽ ʚʽʜʭʦʜʠ;  

- ʢʫʧʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʢʦʤʧʣʝʢʪʫʶʯʽ ʚʠʨʦʙʠ, 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʨʦʙʦʪʠ ʽ ʧʦʩʣʫʛʠ ʚʠʨʦʙʥʠʯʦʛʦ ʭʘ-

ʨʘʢʪʝʨʫ ʩʪʦʨʦʥʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ;  

- ʧʘʣʠʚʦ ʽ ʝʥʝʨʛʽʷ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʮʽʣʽ;  

- ʦʩʥʦʚʥʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ;  

- ʜʦʜʘʪʢʦʚʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ; 

- ʚʽʜʨʘʭʫʚʘʥʥʷ ʥʘ ʩʦʮʽʘʣʴʥʽ ʟʘʭʦʜʠ;  

- ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʫʩʪʘʪ-

ʢʫʚʘʥʥʷ; 

- ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʽ (ʮʝʭʦʚʽ) ʚʠʪʨʘʪʠ;  

- ʚʠʪʨʘʪʠ ʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʨʦʙʦʪʠ ʽ ʧʦʩʣʫʛʠ, 

ʚʠʢʦʥʘʥʽ ʟʘ ʚʣʘʩʥʽ ʢʦʰʪʠ;  

- ʽʥʰʽ ʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ. 

ɼʦʩʪʦʚʽʨʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠ-

ʪʨʘʪʠ, ʧʦʥʝʩʝʥʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʧʦʜʘʣʴʰʝ ʬʦʨ-

ʤʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʟʘ ʙʫʜʴ-ʷʢʠʤ ʤʝʪʦ-

ʜʦʤ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʨʘʮʽʦʥʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʩʠʩ-

ʪʝʤʠ ʨʘʭʫʥʢʽʚ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ.  

ʊʘʢ, ʚʯʝʥʽ-ʝʢʦʥʦʤʽʩʪʠ ʉ. ʆ. ʃʝʚʠʮʴʢʘ, ʆ. ɺ. ɿʽ-

ʥʢʝʚʠʯ, ʄ. ʄ. ʄʦʩʽʡʯʫʢ ʪʘ ʽʥʰʽ [6, ʩ.148] ʨʘʭʫʥʢʠ 

ʱʦʜʦ ʦʙʣʽʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʧ-

ʨʠʻʤʩʪʚʘ ʧʦʜʽʣʷʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʪʘ ʧʨʠʟ-

ʥʘʯʝʥʥʷ ʚʠʢʦʥʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ: ʦʩʥʦʚʥʝ, ʜʦʧʦʤʽ-

ʞʥʝ ʪʘ ʥʝʚʠʨʦʙʥʠʯʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ʅʘ ʾʭ ʜʫʤʢʫ, ʜʦ 

ʨʘʭʫʥʢʫ 23 çɺʠʨʦʙʥʠʮʪʚʘè ʜʦʮʽʣʴʥʦ ʚʽʜʢʨʠʚʘʪʠ ʥʘ-

ʩʪʫʧʥʽ ʩʫʙʨʘʭʫʥʢʠ:  

231 çɺʠʪʨʘʪʠ ʧʦ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʟʘ ʨʘ-

ʭʫʥʦʢ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚè;  

232 çʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦè;  

233 çɺʠʪʨʘʪʠ ʧʦ ʚʠʚʦʟʮʽ ʜʝʨʝʚʠʥʠ ʥʘ ʢʽʥʮʝʚʽ 

ʩʢʣʘʜʠè;  

234 çɯʥʰʝ ʚʠʨʦʙʥʠʮʪʚʦè;  

235 çɼʦʧʦʤʽʞʥʝ ʚʠʨʦʙʥʠʮʪʚʦè;  

236 çʆʙʩʣʫʛʦʚʫʶʯʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʛʦʩʧʦʜʘʨ-

ʩʪʚʦè;  

237 çʈʝʤʦʥʪ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚè [6, ʩ.149].  

ʄʘʡʞʝ ʘʥʘʣʦʛʽʯʥʽ ʩʫʙʨʘʭʫʥʢʠ ʜʣʷ ʚʽʜʦʙʨʘ-

ʞʝʥʥʷ ʚ ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʚʠʜʽʣʷʶʪʴ 

ʂʠʩʽʣʴ ʅ.ʄ. ʪʘ ʗʚʦʨʩʴʢʘ ʆ.ʄ.:  

231 çɺʠʪʨʘʪʠ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʨʘʭʫ-

ʥʦʢ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚè;  

232 çɺʠʪʨʘʪʠ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʨʘʭʫ-

ʥʦʢ ʚʣʘʩʥʠʭ ʢʦʰʪʽʚè; 

233 çɺʠʪʨʘʪʠ ʟʘ ʚʠʚʦʟʢʦʶ ʜʝʨʝʚʠʥʠ ʥʘ ʢʽʥʮʝʚʽ 

ʩʢʣʘʜʠè;  

234 çɯʥʰʝ ʚʠʨʦʙʥʠʮʪʚʦè;  

235 çɼʦʧʦʤʽʞʥʝ ʚʠʨʦʙʥʠʮʪʚʦè [7, ʩ. 199].  

ʗʢ ʧʝʨʰʘ [6], ʪʘʢ ʽ ʜʨʫʛʘ [7] ʛʨʫʧʘ ʚʯʝʥʠʭ ʧʨʠ-

ʪʨʠʤʫʶʪʴʩʷ ʩʭʦʞʦʾ ʧʦʟʠʮʽʾ ʱʦʜʦ ʧʦʙʫʜʦʚʠ ʘʥʘʣʽʪʠ-

ʯʥʦʛʦ ʦʙʣʽʢʫ ʚ ʨʦʟʨʽʟʽ ʩʪʘʪʝʡ ʚʠʪʨʘʪ ʟʘ ʪʘʢʠʤʠ 

ʦʙôʻʢʪʘʤʠ, ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʽʾ, ʨʦʙʽʪ ʽ ʧʦʩʣʫʛ: ʣʽʩʦ-

ʩʽʢʠ, ʚʽʜʚʝʜʝʥʽ ʧʽʜ ʚʩʽ ʚʠʜʠ ʨʫʙʢʠ; ʤʦʣʦʜʥʷʢʠ, ʧʨʦʡ-

ʜʝʥʽ ʜʦʛʣʷʜʦʤ; ʥʘʩʘʜʞʝʥʥʷ, ʧʨʦʡʜʝʥʽ ʨʫʙʘʥʥʷʤʠ, 

ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʚʝʜʝʥʥʷʤ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʜʦ-

ʨʦʛʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʚʠʢʦʥʘʥʽ ʛʦ-

ʩʧʦʜʘʨʩʴʢʠʤ ʤʝʪʦʜʦʤ; ʙʽʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ; ʧʦʩʣʫʛʠ 

ʜʝʨʞʘʚʽ ʽʟ ʟʘʭʠʩʪʫ ʣʽʩʫ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ; ʛʽʜ-

ɺʠʩʽʚʘʥʥʷ ʰʠʰʦʢ ʪʘ ʥʘʩʽʥʥʷ, ʚʠʩʘʜʞʫʚʘʥʥʷ 

ʩʘʜʞʘʥʮʽʚ 

ɼʦʛʣʷʜ ʟʘ ʣʽʩʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʽ ʥʘʩʘʜʞʝʥʥʷʤʠ 

ʇʽʜʛʦʪʦʚʢʘ ʣʽʩʦʢʫʣʴʪʫʨ-

ʥʦʛʦ ʽʥʚʝʥʪʘʨʷ 

ɿʘʛʦʪʽʚʣʷ ʰʠʰʦʢ, ʥʘʩʽʥʥʷ 

ʪʘ ʩʘʜʞʘʥʮʽʚ 
ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

ɺʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʦʢ ʣʽʩʫ ʜʣʷ ʨʫʙʦʢ ʛʦʣʦʚ-

ʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 
ɺʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʦʢ ʣʽʩʫ ʜʣʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ 

ʈʘʮʽʦʥʘʣʴʥʝ ʨʦʟʨʦʙʣʝʥʥʷ ʣʽʩʦʧʨʦʜʫʢʮʽʾ 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʥʘ ʚʝʨʭʥʽʡ 

ʩʢʣʘʜ 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʥʘ ʥʠʞʥʽʡ 

ʩʢʣʘʜ 

ʈʝʘʣʽʟʘʮʽʷ ʮʽʥʥʠʭ ʧʦʨʽʜ ʣʽʩʦʧʨʦʜʫʢʮʽʾ  ʇʝʨʝʨʦʙʢʘ ʥʠʟʴʢʦʩʦʨʪʥʦʾ ʣʽʩʦʧʨʦʜʫʢʮʽʾ  
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ʨʦʣʽʩʦʤʝʣʽʘʨʘʪʠʚʥʽ ʽ ʣʽʩʦʦʩʫʰʫʚʘʣʴʥʽ ʨʦʙʦʪʠ; ʣʽʩʦ-

ʚʠʨʦʱʫʚʘʥʥʷ; ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ; ʟʘʭʠʩʥʽ ʥʘʩʘʜʞʝʥʥʷ; 

ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ; ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ; 

ʤʘʪʦʯʥʽ ʧʣʘʥʪʘʮʽʾ ʽ ʣʽʩʦʥʘʩʽʥʥʻʚʽ ʜʽʣʴʥʠʮʽ (ʟʘʢʣʘʜʢʘ 

ʪʘ ʫʪʨʠʤʘʥʥʷ); ʟʘʭʦʜʠ ʟ ʦʭʦʨʦʥʠ ʣʽʩʫ ʚʽʜ ʧʦʞʝʞ; ʧʦ-

ʩʣʫʛʠ ʟ ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞ; ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ; 

ʧʦʩʣʫʛʠ ɼʝʨʞʘʚʥʦʾ ʣʽʩʦʚʦʾ ʦʭʦʨʦʥʠ; ʧʦʩʣʫʛʠ ʟ ʦʭʦ-

ʨʦʥʠ ʽ ʚʽʜʪʚʦʨʝʥʥʶ ʜʠʢʠʭ ʪʚʘʨʠʥ; ʽʥʰʘ ʧʨʦʜʫʢʮʽʷ ʽ 

ʧʦʩʣʫʛʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ.  

ʏʽʢ ʄ.ʖ. ʧʨʦʧʦʥʫʻ ʥʘ ʩʫʙʨʘʭʫʥʢʘʭ 231 ʪʘ 232 

ʦʙʣʽʢʦʚʫʚʘʪʠ ʚʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʥʝʟʨʽʣʠʭ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʠʭ ʙʽʦʣʦʛʽʯ-

ʥʠʭ ʘʢʪʠʚʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʨ ʚʠʜʽʣʷʻ ʥʘʩʪʫʧʥʽ 

ʩʫʙʨʘʭʫʥʢʠ:  

231 çɺʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʥʝʟʨʽʣʠʭ ʙʽʦʣʦʛʽʯ-

ʥʠʭ ʘʢʪʠʚʽʚ, ʷʢʽ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʧʝʨʚʽʩʥʦʶ ʚʘʨʪʽ-

ʩʪʶè; 

232 çɺʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʽ-

ʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ, ʷʢʽ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʧʝʨʚʽʩʥʦʶ ʚʘ-

ʨʪʽʩʪʶè;  

233 çɺʠʪʨʘʪʠ ʥʘ ʣʽʩʦʟʘʛʦʪʽʚʣʶè;  

234 çʊʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠè [4, ʩ.197-198].  

ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʶʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʪʨʠʚʘʣʽʩʪʴ 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʮʠʢʣʫ ʧʨʠ ʩʧʠʩʘʥʥʽ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙ-

ʥʠʮʪʚʦ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ, ʩʪʨʦʢʠ ʦʧʨʠʙʫʪʢʫ-

ʚʘʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ.  

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝ-

ʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ, ʩʧʝʮʠʬʽʢʠ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʣʷ ʦʙʣʽʢʫ ʚʠʨʦ-

ʙʥʠʮʪʚʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʩʫʙʨʘʭʫʥʢʠ ʦʙʣʽʢʫ ʚʠ-

ʪʨʘʪ:  

231 çʃʽʩʦʟʘʛʦʪʽʚʣʷè ʚ ʨʦʟʨʽʟʽ ʚʠʜʽʚ ʜʝʨʝʚʠʥʠ; 

232 çɺʠʨʦʙʥʠʮʪʚʦ ʧʠʣʦʤʘʪʝʨʽʘʣʽʚè ʚ ʨʦʟʨʽʟʽ 

ʚʠʜʽʚ ʧʠʣʦʤʘʪʝʨʽʘʣʽʚ;  

233 çʇʦʩʣʫʛʠ ʟ ʨʦʟʧʠʣʶʚʘʥʥʷè (ʬʦʨʤʫʻʪʴʩʷ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛ ʟ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʟʘʤʦʚʥʠ-

ʢʽʚ ʽ ʨʦʟʨʽʟʽ ʚʠʜʽʚ ʧʦʩʣʫʛ);  

234 çɸʚʪʦʪʨʘʥʩʧʦʨʪʥʽ ʧʦʩʣʫʛʠè (ʬʦʨʤʫʻʪʴʩʷ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʫ ʨʦʟʨʽʟʽ ʚʠ-

ʜʽʚ ʧʦʩʣʫʛ); 

235 çɯʥʰʝ ʚʠʨʦʙʥʠʮʪʚʦè (ʧʝʨʝʜʙʘʯʝʥʠʡ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ, ʥʝʚʨʘʭʦ-

ʚʘʥʠʭ ʚʠʱʝ). 

ʇʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʙ-

ʣʽʢʫ ʥʘ ʩʫʙʨʘʭʫʥʢʫ 231 çʃʽʩʦʟʘʛʦʪʽʚʣʷè ʥʘʦʯʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.  

ɸʥʘʣʽʪʠʯʥʠʡ ʦʙʣʽʢ ʚʝʜʝʪʴʩʷ ʟʘ ʩʪʘʪʪʷʤʠ ʚʠʪʨʘʪ 

ʪʘ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʽʾ, ʨʦʙʽʪ ʽ ʧʦʩʣʫʛ. ʇʦʧʝʨʝʜʥʴʦ 

ʟʛʨʫʧʦʚʘʥʽ ʜʘʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʫ ɿʚʝʜʝʥʠʭ ʚʽʜʦʤʦʩ-

ʪʷʭ ʚʠʪʨʘʪ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴʩʷ ʨʝʛʽʩʪʨʠ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʦʙʣʽʢʫ. 

ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʇʨʦ 

ʧʦʨʷʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʫ ʜʝʨ-

ʞʘʚʥʦʤʫ ʙʶʜʞʝʪʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʚʝʜʝʥʥʷ 

ʣʽʩʦʚʦʛʦ ʽ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʜʣʷ ʩʪʚʦ-

ʨʝʥʥʷ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʽ ʧʦʣʝʟʘʭʠʩʥʠʭ 

ʣʽʩʦʚʠʭ ʩʤʫʛè ʚʽʜ 21.02. 2007 ʨ. ˉ 253 [9] ʚʠʟʥʘʯʝʥʦ 

ʧʝʨʝʣʽʢ ʨʦʙʽʪ ʟ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʽ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦ-

ʩʧʦʜʘʨʩʪʚʘ, ʦʭʦʨʦʥʠ ʽ ʟʘʭʠʩʪʫ ʣʽʩʽʚ, ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʷʢʠʭ ʤʦʞʫʪʴ ʩʧʨʷʤʦʚʫʚʘʪʠʩʷ ʙʶʜʞʝʪʥʽ ʢʦʰʪʠ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʦʙʣʽʢ ʚʠʪʨʘʪ ʥʘ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʣʽ-

ʩʦʚʽʜʥʦʚʣʝʥʥʷ, ʦʭʦʨʦʥʫ ʣʽʩʽʚ ʪʘ ʽʥʰʽ ʨʦʙʦʪʠ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʜʝʨʞʘʚʥʦʛʦ ʙʶ-

ʜʞʝʪʫ ʜʦʮʽʣʴʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʥʘ ʨʘʭʫʥʢʫ 949 çɯʥʰʽ 

ʚʠʪʨʘʪʠ ʦʧʝʨʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽè ʟ ʥʘʩʪʫʧʥʠʤ ʚʽʜʦ-

ʙʨʘʞʝʥʥʷʤ ʜʦʭʦʜʫ ʚʽʜ ʮʽʣʴʦʚʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʇʦʣʦʞʝʥʥʷ (ʩʪʘʥʜʘʨʪʫ) ʙʫʭʛʘʣʪʝʨ-

ʩʴʢʦʛʦ ʦʙʣʽʢʫ 15 çɼʦʭʽʜè [10]. 

 

ʊʘʙʣʠʮʷ 2  

ʆʨʛʘʥʽʟʘʮʽʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʙʣʽʢʫ ʜʦ ʩʫʙʨʘʭʫʥʢʫ 231 çʃʽʩʦʟʘʛʦʪʽʚʣʷè [8] 

 

ɸʥʘʣʽʪʠʯʥʽ ʨʘʭʫʥʢʫ ʜʦ ʩʫʙʨʘʭʫʥʢʫ 231 çʃʽʩʦʟʘʛʦʪʽʚʣʷè 

4-ʛʦ ʧʦ-

ʨʷʜʢʫ 

5-ʛʦ ʧʦʨʷʜʢʫ 

 

6-ʛʦ ʧʦʨʷʜʢʫ 

 

7-ʛʦ ʧʦʨʷʜʢʫ 
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231.1.1 ʭʣʠʩʪʠ ʜʽʣʦʚʦʾ 

ʜʝʨʝʚʠʥʠ ʭ.ʧ.  

 

231.1.1.1 ʧʠʣʦʚʥʠʢ ʭ.ʧ.  

 

231.1.1.1/1 ʧʠʣʦʚʥʠʢ ʭ.ʧ. ɯ 

ʩʦʨʪʫ  

231.1.1.1/2 ʧʠʣʦʚʥʠʢ ʭ.ʧ. ɯɯ 

ʩʦʨʪʫ  

231.1.1.1/3 ʧʠʣʦʚʥʠʢ ʭ.ʧ. ɯɯɯ 

ʩʦʨʪʫ  

231.1.1.2 ʙʫʜʽʚʝʣʴʥʠʡ ʣʽʩ ʭ.ʧ.   

231.1.1.3 ʙʘʣʘʥʩʠ ʭ.ʧ.   

231.1.2 ʭʣʠʩʪʠ 

ʜʨʦʚôʷʥʦʾ ʜʝʨʝʚʠʥʠ 

ʭ.ʧ.  

231.1.2.1 ʪʝʭʥʽʯʥʘ ʩʠʨʦʚʠʥʘ ʭ.ʧ.   

231.1.2.2 ʜʨʦʚʘ ʭ.ʧ.   

231.1.2.3 ʙʘʣʘʥʩʠ ʭ.ʧ.  

231.1.3 ʭʚʦʨʦʩʪ ʭ.ʧ.    

231.1.4 ʭʤʠʟ ʭ.ʧ.    
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231.2.1 ʭʣʠʩʪʠ ʜʽʣʦʚʦʾ 

ʜʝʨʝʚʠʥʠ ʤ.ʧ.  

 

231.2.1.1 ʧʠʣʦʚʥʠʢ ʤ.ʧ.  

 

231.2.1.1/1 ʧʠʣʦʚʥʠʢ ʤ.ʧ. ɯ 

ʩʦʨʪʫ  

231.2.1.1/2 ʧʠʣʦʚʥʠʢ ʤ.ʧ. ɯɯ 

ʩʦʨʪʫ  

231.2.1.1/3 ʧʠʣʦʚʥʠʢ ʤ.ʧ. ɯɯɯ 

ʩʦʨʪʫ  
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231.2.1.2 ʙʫʜʽʚʝʣʴʥʠʡ ʣʽʩ ʤ.ʧ.   

231.2.1.3 ʙʘʣʘʥʩʠ ʤ.ʧ.  

231.2.2 ʭʣʠʩʪʠ 

ʜʨʦʚôʷʥʦʾ ʜʝʨʝʚʠʥʠ 

ʤ.ʧ.  

231.2.2.1 ʪʝʭʥʽʯʥʘ ʩʠʨʦʚʠʥʘ ʤ.ʧ.   

231.2.2.2 ʜʨʦʚʘ ʤ.ʧ.   

231.2.2.3 ʙʘʣʘʥʩʠ ʤ.ʧ.   

231.2.3 ʭʚʦʨʦʩʪ ʤ.ʧ.    

231.2.4 ʭʤʠʟ ʤ.ʧ.    
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231.3.1 ʭʣʠʩʪʠ ʜʽʣʦʚʦʾ 

ʜʝʨʝʚʠʥʠ ʪ.ʧ.  

 

231.3.1.1 ʧʠʣʦʚʥʠʢ ʪ.ʧ.  

 

231.3.1.1/1 ʧʠʣʦʚʥʠʢ ʪ.ʧ. ɯ 

ʩʦʨʪʫ  

231.3.1.1/2 ʧʠʣʦʚʥʠʢ ʪ.ʧ. ɯɯ 

ʩʦʨʪʫ  

231.3.1.1/3 ʧʠʣʦʚʥʠʢ ʪ.ʧ. ɯɯɯ 

ʩʦʨʪʫ  

231.3.1.2 ʙʫʜʽʚʝʣʴʥʠʡ ʣʽʩ ʪ.ʧ.   

231.3.1.3 ʙʘʣʘʥʩʠ ʪ.ʧ.   

231.3.2 ʭʣʠʩʪʠ 

ʜʨʦʚôʷʥʦʾ ʜʝʨʝʚʠʥʠ 

ʪ.ʧ.  

231.3.2.1 ʪʝʭʥʽʯʥʘ ʩʠʨʦʚʠʥʘ ʪ.ʧ.   
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ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʦʪʠʟʘʪʨʘʪʥʦʛʦ ʤʝʭʘʥʽ-

ʟʤʫ ʻ ʚʠʙʽʨ ʽ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʦʙʣʽʢʫ ʚʠʪʨʘʪ, ʧʽʜ ʷʢʠʤ ʨʦ-

ʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʩʧʦʩʦʙʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʛʨʫʧʫ-

ʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦ ʚʠʪʨʘʪʠ, ʱʦ ʟʘ-

ʙʝʟʧʝʯʫʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʤʝʪʠ, ʚʠʨʽ-

ʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʠʭ 

ʤʝʪʦʜʽʚ ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʽ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ (ʨʦʙʽʪ, ʧʦʩʣʫʛ) ʜʘʶʪʴ ʟʤʦʛʫ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʚʽʜʥʦʩʠʪʠ ʚʠʪʨʘʪʠ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, 

ʨʦʙʽʪ, ʧʦʩʣʫʛ, ʚʨʘʭʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʡ ʦʨʛʘʥʽʟʘ-

ʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʦʩʦʙʣʠʚʦʩʪʽ ʣʽʩʦʛʦʩʧʦʜʘʨ-

ʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʧʽʜʧ-

ʨʠʻʤʩʪʚ ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ, ʘʨʛʫʤʝʥʪʠ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʥʘ-

ʫʢʦʚʮʽʚ, ʤʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʥʘ ʮʠʭ ʩʫʙ'ʻʢʪʘʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ʧʦʧʨʦʮʝʩʥʦʛʦ ʤʝʪʦʜʫ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʥʦ-

ʨʤʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʦʙʣʽʢʫ ʚʠʪʨʘʪ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʬʘʢʪʠʯʥʠʭ ʚʠ-

ʪʨʘʪ ʚʽʜ ʥʦʨʤʘʪʠʚʥʠʭ. 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʚʩʽ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʧʨʦʮʝʩʥʦʛʦ ʤʝ-

ʪʦʜʫ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʥʦʨʤʘʪʠʚʥʦʛʦ ʤʝ-

ʪʦʜʫ ʦʙʣʽʢʫ ʚʠʪʨʘʪ, ʦʩʢʽʣʴʢʠ ʟʘʛʦʪʽʚʣʷ ʜʝʨʝʚʥʦʾ ʩʠ-

ʨʦʚʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʬʘʟ 

(ʧʨʦʮʝʩʽʚ) ʚʠʨʦʙʥʠʮʪʚʘ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠ-

ʨʦʙʥʠʮʪʚʦ ʚ ʣʽʩʦʚʽʡ ʛʘʣʫʟʽ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʠʨʦʜʥʠʭ ʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʨʝʞʠʤ ʻ ʩʪʘʙʽʣʴʥʠʡ, ʦʩʢʽʣʴʢʠ ʥʘ ʢʦʞʥʫ ʣʽʩʦʩʽʢʫ, 

ʧʨʠʡʥʷʪʫ ʜʦ ʨʫʙʢʠ, ʩʢʣʘʜʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ, 

ʚ ʷʢʽʡ ʬʽʢʩʫʶʪʴʩʷ ʚʩʽ ʥʦʨʤʘʪʠʚʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʣʽ-

ʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ 

ʣʽʩʫ, ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ ʦʩʚʦʻʥʥʷ ʢʦʥʢʨʝʪ-

ʥʠʭ ʣʽʩʦʩʽʢ. ʅʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʨʦʟʨʘʭʦ-

ʚʫʶʪʴʩʷ ʥʦʨʤʠ ʪʘ ʥʦʨʤʘʪʠʚʠ ʨʦʟʨʦʙʣʝʥʥʷ ʦʢʨʝʤʠʭ 

ʣʽʩʦʩʽʢ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘʢʩʘʮʽʡʥʠʭ ʜʘʥʠʭ ʣʽʩʦʛʦʩ-

ʧʦʜʘʨʩʴʢʠʭ ʦʨʛʘʥʽʚ ʽ ʫʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʚʠ-

ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʫ ʦʜʝʨʞʘʥʥʷ ʜʝʨʝʚʥʦʾ ʩʠʨʦʚʠʥʠ 

ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ, ʚʢʨʠʪʦʾ ʣʽʩʦʤ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʽʡʩʥʶʶʪʴ ʦʙʦʚ'ʷʟʢʦʚʠʡ ʚʠʙʽʨʢʦʚʠʡ 

ʯʠ ʩʫʮʽʣʴʥʠʡ ʢʦʥʪʨʦʣʴʥʠʡ ʧʝʨʝʨʘʭʫʥʦʢ ʜʝʨʝʚ ʜʦ 

ʧʦʯʘʪʢʫ ʦʩʚʦʻʥʥʷ ʣʽʩʦʩʽʢʠ. 

ʇʦʻʜʥʘʥʥʷ ʧʦʧʨʦʮʝʩʥʦʛʦ ʤʝʪʦʜʫ ʢʘʣʴʢʫʣʶ-

ʚʘʥʥʷ ʪʘ ʥʦʨʤʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʦʙʣʽʢʫ ʟʘʙʝʟʧʝʯʫʻ 

ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʚʠʪʨʘʪ (ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ) 

ʯʠ ʝʢʦʥʦʤʽʾ (ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʡʦʛʦ ʦʧʪʠʤʽʟʘʮʽʾ, 

ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʯʝʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʧʫʱʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʾʾ ʩʦʨʪʥʦʩʪʽ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʦʨʤʘʪʠʚʥʦʛʦ ʦʙʣʽʢʫ ʻ ʧʽʜ-

ˇʨʫʥʪʷʤ ʜʽʻʚʦʛʦ ʢʦʥʪʨʦʣʶ ʡ ʘʥʘʣʽʟʫ ʚʠʪʨʘʪ ʩʠʨʦ-

ʚʠʥʠ, ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʢʘʣʴʢʫʣʶʚʘʥʥʷ 

ʬʘʢʪʠʯʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʣʽʩʦʧʨʦʜʫʢʮʽʾ, ʝʬʝʢʪʠʚʥʠʤ 

ʟʘʩʦʙʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʯʠʥʥʠʭ ʥʦʨʤ. ʆʜʥʘʢ, ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʧʦʧʨʦʮʝʩʥʦʛʦ ʤʝʪʦʜʫ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʥʦʨʤʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʧʦʪʨʝ-

ʙʫʻ ʨʦʟʨʦʙʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʬʦʨʤ 

ʦʧʝʨʘʪʠʚʥʦʾ ʚʥʫʪʨʽʰʥʴʦʾ ʟʚʽʪʥʦʩʪʽ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʧʦʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʣʽʢʫ. 
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Abstract 

From January 1, 2015 Russian taxpayers can receive a deduction for personal income tax connected with a 

long-term life insurance contracts (Art. 219 of the Tax Code). Insurers have been waiting for such legislation 

initiative for more than 5 years. In this article, we analyze the most complex, in our opinion, aspects of practical 

implementation of the social tax deduction connected with the long-term life insurance. We based our conclusions 

on legislation, methodic explanations of the Federal Tax Service of Russia on this issue. Thus presented an analysis 

of the implemented mechanism is not only extremely important, but also represents the vision of the implemented 

mechanism from the standpoint of the various market participants. 

ɸʥʥʦʪʘʮʠʷ 

ʉ 1 ʷʥʚʘʨʷ 2015 ʛʦʜʘ ʨʦʩʩʠʷʥʝ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʚʳʯʝʪ ʧʦ ʅɼʌʃ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʛʦʚʦʨʘ ʩʪʨʘʭʦʚʘʥʠʷ 

ʞʠʟʥʠ ʩʨʦʢʦʤ ʦʪ ʧʷʪʠ ʣʝʪ (ʩʪ. 219 ʅʂ ʈʌ). ʋʯʘʩʪʥʠʢʠ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʜʦʙʠʚʘʣʠʩʴ ʵʪʠʭ ʧʦʧʨʘʚʦʢ ʙʦʣʝʝ 

ʧʷʪʠ ʣʝʪ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʘʩʧʝʢʪʳ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʚʢʣʶʯʝʥʠʷ ʨʘʩʭʦʜʦʚ ʧʦ ʜʦʛʦʚʦʨʘʤ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʚ ʨʘʟʨʷʜ ʦʩʥʦʚʘʥʠʡ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ. ʄʳ ʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʚʦʧʨʦʩʘʤʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʫ ʩʪʨʘʭʦ-

ʚʳʭ ʢʦʤʧʘʥʠʡ, ʘ ʟʘʪʝʤ ʙʳʣʠ ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʟʘʧʨʦʩʘ ʚ ʌʅʉ ʈʦʩʩʠʠ ʦʪ ʣʠʮʘ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʦʶʟʘ ʩʪʨʘ-

ʭʦʚʱʠʢʦʚ, ʘ ʪʘʢʞʝ ʩ ʈʘʟʲʷʩʥʝʥʠʷʤʠ ʌʅʉ ʈʦʩʩʠʠ, ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʩ ʄʠʥʬʠʥʦʤ ʈʌ; ʢʨʦʤʝ ʪʦʛʦ, ʤʳ ʦʟʥʘ-

ʢʦʤʠʣʠʩʴ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʦʡ ʤʝʭʘʥʠʟʤʘ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ ʚ ʩʫʤʤʝ ʨʘʩʭʦʜʦʚ ʧʦ ʜʦʛʦ-

ʚʦʨʘʤ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʥʘʣʠʟ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳʤ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʠʜʝʥʠʝ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʩ ʧʦʟʠʮʠʡ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. 

Keywords: voluntary life insurance, long-term investment, tax deductions for insured persons, the social tax 

deduction 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʙʨʦʚʦʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʞʠʟʥʠ, ʜʦʣʛʦʩʨʦʯʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʥʘʣʦʛʦʚʳʝ ʚʳʯʝʪʳ 

ʜʣʷ ʩʪʨʘʭʦʚʘʪʝʣʝʡ, ʩʦʮʠʘʣʴʥʳʡ ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ 
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ɹʘʥʢ ʈʦʩʩʠʠ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘ-

ʥʠʨʫʝʪ ʨʘʟʚʠʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ ʥʘʢʦʧʠʪʝʣʴʥʦʝ 

ʩʪʨʘʭʦʚʘʥʠʝ ʞʠʟʥʠ, ʩʣʝʜʫʝʪ ʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʝ-

ʛʫʣʷʪʦʨʦʤ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʬʠʥʘʥ-

ʩʦʚʦʛʦ ʨʳʥʢʘ ʈʌ ʥʘ ʧʝʨʠʦʜ 2016-2018 ʛʦʜʦʚ. 

çɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʷ ʚʥʫʪʨʝʥʥʠʝ ʩʙʝʨʝʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʠʩʪʦʯʥʠʢʦʤ ʠʥʚʝʩʪʠʮʠʡ, ʠ ʦʜʥʠʤ ʠʟ ʥʠʭ ʤʦʞʝʪ 

ʩʪʘʪʴ ʩʪʨʘʭʦʚʘʥʠʝ ʞʠʟʥʠ. ɺ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨ-

ʩʧʝʢʪʠʚʝ ɹʘʥʢ ʈʦʩʩʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʧʦ ʨʘʟʚʠʪʠʶ ʜʦʣ-

ʛʦʩʨʦʯʥʦʛʦ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠè, - 

ʛʦʚʦʨʠʪʩʷ ʚ ʧʫʙʣʠʢʘʮʠʠ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳ-

ʩʠʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʢʘʢ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʜʣʷ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʫʪʦʯʥʷʝʪʩʷ ʪʘʤ ʞʝ. 

ʉʝʛʤʝʥʪ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ, ʠʣʠ ʥʘʢʦʧʠʪʝʣʴ-

ʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʡ (ɸ) ʩʪʨʘʭʦʚʘʥʠʝ 

ʞʠʟʥʠ ʥʘ ʩʣʫʯʘʡ ʩʤʝʨʪʠ, ʜʦʞʠʪʠʷ ʜʦ ʦʧʨʝʜʝʣʝʥ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʣʠ ʩʨʦʢʘ ʣʠʙʦ ʥʘʩʪʫʧʣʝʥʠʷ ʠʥʦʛʦ 

ʩʦʙʳʪʠʷ (çʩʤʝʰʘʥʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝè), (ɹ) ʩʪʨʘʭʦʚʘ-

ʥʠʝ ʞʠʟʥʠ ʩ ʫʩʣʦʚʠʝʤ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʪʨʘʭʦʚʳʭ 

ʚʳʧʣʘʪ (ʨʝʥʪʳ, ʘʥʥʫʠʪʝʪʦʚ) ʠ (ɺ) ʧʝʥʩʠʦʥʥʦʝ ʩʪʨʘ-

ʭʦʚʘʥʠʝ, ʧʦʢʘʟʘʣ, ʧʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʩʫʱʝ-

ʩʪʚʝʥʥʳʡ ʨʦʩʪ ʟʘ 9 ʤʝʩʷʮʝʚ 2016 ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2015 ʛʦʜʘ: ʧʦʩʪʫʧʣʝʥʠʷ 

ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 67%, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʘʥʥʦʤʫ ʚʠʜʫ 

ʩʪʨʘʭʦʚʘʥʠʷ ʜʦʩʪʠʯʴ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʝʤʠʡ ʚ 148 

ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʢ ʢʦʥʮʫ ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ 

(17% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʨʳʥʢʘ ʨʠʩʢʦʚʦʛʦ ʩʪʨʘʭʦʚʘ-

ʥʠʷ). ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ ʨʳʥʢʘ ʜʦʙʨʦʚʦʣʴ-

ʥʦʛʦ ʣʠʯʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʩʪʨʘʭʦʚʘʥʠʝ 

ʞʠʟʥʠ ʥʘ ʜʦʞʠʪʠʝ ʠ ʩʪʨʘʭʦʚʘʥʠʝ ʨʝʥʪʳ, ʧʦʢʘʟʘʚ-

ʰʠʝ ʨʦʩʪ ʧʨʝʤʠʡ ʚ 68%, ʜʦʙʨʦʚʦʣʴʥʦʝ ʧʝʥʩʠʦʥʥʦʝ 

ʩʪʨʘʭʦʚʘʥʠʝ ʩʪʘʛʥʠʨʫʝʪ, ʩʦʢʨʘʱʝʥʠʝ ʧʨʝʤʠʡ ʟʘ ʛʦʜ 

ʩʦʩʪʘʚʠʣʦ 1%2. 

ɺ 2014 ʛʦʜʫ ʚʧʝʨʚʳʝ ʟʘ ʩʚʦʶ ʠʩʪʦʨʠʶ ʩʙʦʨ 

ʧʨʝʤʠʡ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ ʞʠʟʥʠ ʧʨʝʚʳʩʠʣ ʦʪʤʝʪʢʫ 

100 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʠ ʜʦʩʪʠʛ ʧʦʢʘʟʘʪʝʣʷ 108 

ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ (ʧʦ ʦʮʝʥʢʘʤ ʈʝʡʪʠʥʛʦʚʦʛʦ 

ʘʛʝʥʪʩʪʚʘ çʕʢʩʧʝʨʪè - 105 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʠ ʧʦʟʠʪʠʚʥʫʶ 

ʜʠʥʘʤʠʢʫ, ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ 

ʧʦ ʚʩʝʤ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ʦʩʪʘʝʪʩʷ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʳʤ. ʊʘʢ ʢʘʢ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʩʪʨʘʭʦʚʘʥʠʷ 

ʞʠʟʥʠ ʩʦʩʪʘʚʣʷʝʪ 0,24% ʦʪ ɺɺʇ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

30.09.2016 ɺɺʇ ʩʦʩʪʘʚʣʷʝʪ 61 ʪʨʠʣʣʠʦʥ ʨʫʙʣʝʡ), ʪʦ 

ʜʘʥʥʳʡ ʨʳʥʦʢ ʦʩʪʘʝʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʨʦʩ-

ʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʧʨʦ-

ʥʠʢʥʦʚʝʥʠʷ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʚ ʵʢʦʥʦʤʠʢʝ ʈʌ: 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 31.12.2013 ʧʦʢʘʟʘ-

ʪʝʣʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 0,06%.  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʩʥʦʚʥʦʡ ʚʦʧʨʦʩ, ʪʨʝʙʫʶ-

ʱʠʡ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʨʘʟ-

ʚʠʪʠʷ ʩʝʛʤʝʥʪʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ 

ï ʵʪʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʠ ʩʫʙʩʠʜʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʜʦʙ-

ʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ5. 

ɺ 2014 ʛʦʜʫ ʉʦʚʝʪ ʌʝʜʝʨʘʮʠʠ ʫʪʚʝʨʜʠʣ ʧʦ-

ʧʨʘʚʢʠ ʢ ʅʘʣʦʛʦʚʦʤʫ ʢʦʜʝʢʩʫ (ʜʘʣʝʝ ï ʅʂ ʈʌ), ʩʦ-

ʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʩ 1 ʷʥʚʘʨʷ 2015 ʛʦʜʘ ʨʦʩʩʠʷʥʝ ʤʦ-

ʛʫʪ ʧʦʣʫʯʘʪʴ ʚʳʯʝʪ ʧʦ ʅɼʌʃ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʛʦʚʦʨʘ 

ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʩʨʦʢʦʤ ʦʪ ʧʷʪʠ ʣʝʪ (ʩʪ. 219 ʅʂ 

ʈʌ). ʋʯʘʩʪʥʠʢʠ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʜʦʙʠʚʘʣʠʩʴ ʵʪʠʭ 

ʧʦʧʨʘʚʦʢ ʙʦʣʝʝ ʧʷʪʠ ʣʝʪ.  

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 29.11.2014 N 382-ʌɿ 

çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʯʘʩʪʠ ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ 

ʅʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʜʘʣʝʝ 

ï ɿʘʢʦʥ) ʧʧ. 4 ʧ. 1 ʩʪ. 219 ʅʂ ʈʌ ʜʦʧʦʣʥʝʥ ʧʦʣʦʞʝ-

ʥʠʷʤʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤʠ ʧʨʘʚʦ ʥʘʣʦʛʦʧʣʘ-

ʪʝʣʴʱʠʢʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ 

ʚʳʯʝʪʘ ʚ ʩʫʤʤʝ ʫʧʣʘʯʝʥʥʳʭ ʠʤ ʚ ʥʘʣʦʛʦʚʦʤ ʧʝʨʠ-

ʦʜʝ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ ʧʦ ʜʦʛʦʚʦʨʘʤ ʜʦʙʨʦʚʦʣʴ-

ʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ (ʝʩʣʠ ʪʘʢʠʝ ʜʦʛʦʚʦʨʳ ʟʘ-

ʢʣʶʯʘʶʪʩʷ ʥʘ ʩʨʦʢ ʥʝ ʤʝʥʝʝ ʧʷʪʠ ʣʝʪ), ʟʘʢʣʶʯʝʥ-

ʥʳʤ ʩʦ ʩʪʨʘʭʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʩʚʦʶ ʧʦʣʴʟʫ ʠ 

(ʠʣʠ) ʚ ʧʦʣʴʟʫ ʩʫʧʨʫʛʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʜʦʚʳ, ʚʜʦʚʮʘ), 

ʨʦʜʠʪʝʣʝʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʳʥʦʚʠʪʝʣʝʡ), ʜʝʪʝʡ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʫʩʳʥʦʚʣʝʥʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʦʧʝʢʦʡ), - ʚ 

ʨʘʟʤʝʨʝ ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʩ ʫʯʝ-

ʪʦʤ ʦʛʨʘʥʠʯʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʫʥʢʪʦʤ 2 ʜʘʥ-

ʥʦʡ ʩʪʘʪʴʠ. ʅʂ ʈʌ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʷʜ ʦʙʱʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʥʘʣʦ-

ʛʦʚʳʭ ʚʳʯʝʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʪʘʢʠʝ ʥʘʣʦʛʦʚʳʝ ʚʳ-

ʯʝʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʨʘʟʤʝʨʝ ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʠʟ-

ʚʝʜʝʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʥʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝ ʙʦʣʝʝ 120 

000 ʨʫʙʣʝʡ ʟʘ ʥʘʣʦʛʦʚʳʡ ʧʝʨʠʦʜ. 

ʇʫʥʢʪʦʤ 1 ʩʪʘʪʴʠ 4 ɿʘʢʦʥʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ɿʘʢʦʥ ʚʩʪʫʧʘʝʪ ʚ ʩʠʣʫ ʩ 1 ʷʥʚʘʨʷ 2015 ʛʦʜʘ, ʥʦ ʥʝ 

ʨʘʥʝʝ ʯʝʤ ʧʦ ʠʩʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʤʝʩʷʮʘ ʩʦ ʜʥʷ ʝʛʦ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʠ ʥʝ ʨʘʥʝʝ 1-ʛʦ ʯʠʩʣʘ 

ʦʯʝʨʝʜʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦ 

ʥʘʣʦʛʫ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩ 1 ʷʥʚʘʨʷ 2015 ʛʦʜʘ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ ʧʨʠ ʦʧʨʝʜʝ-

ʣʝʥʠʠ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 3 

ʩʪʘʪʴʠ 210 ʅʂ ʈʌ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʫʢʘ-

ʟʘʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ ʚ ʩʫʤʤʝ 

ʫʧʣʘʯʝʥʥʳʭ ʠʤ, ʥʘʯʠʥʘʷ ʩ 1 ʷʥʚʘʨʷ 2015 ʛʦʜʘ ʩʪʨʘ-

ʭʦʚʳʭ ʚʟʥʦʩʦʚ ʧʦ ʜʦʛʦʚʦʨʫ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦ-

ʚʘʥʠʷ ʞʠʟʥʠ (ʝʩʣʠ ʪʘʢʦʡ ʜʦʛʦʚʦʨ ʟʘʢʣʶʯʝʥ ʥʘ ʩʨʦʢ 

ʥʝ ʤʝʥʝʝ ʧʷʪʠ ʣʝʪ) ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʪʳ ʟʘʢʣʶ-

ʯʝʥʠʷ ʪʘʢʦʛʦ ʜʦʛʦʚʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ ʥʝ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ, ʢʦʛʜʘ ʟʘʢʣʶʯʝʥ ʜʦʛʦʚʦʨ. ɻʣʘʚʥʦʝ ʫʩʣʦʚʠʝ ï 

ʩʨʦʢ ʜʦʛʦʚʦʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʧʷʪʠ ʣʝʪ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʳʰʝʫʢʘʟʘʥʥʘʷ ʧʦʟʠʮʠʷ 

ʌʅʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʪʳ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʷʚ-

ʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ ʰʘʛʦʤ ʚ ʨʘʤʢʘʭ ʧʦʚʳʰʝʥʠʷ 

ʣʦʷʣʴʥʦʩʪʠ ʩʪʨʘʭʦʚʘʪʝʣʝʡ ʢ ʜʦʙʨʦʚʦʣʴʥʦʤʫ ʩʪʨʘ-

ʭʦʚʘʥʠʶ ʞʠʟʥʠ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʚʚʝʜʝʥʠʝ ʥʘʣʦ-

ʛʦʚʦʛʦ ʚʳʯʝʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦ-

ʪʝʥʮʠʘʣ ʨʦʩʪʘ ʩʝʛʤʝʥʪʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

ʞʠʟʥʠ ʚ ʈʦʩʩʠʠ. 

ʆʪʤʝʪʠʤ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ ʚʦʧʨʦʩʳ, ʩ ʢʦʪʦ-

ʨr ʤʠ ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʩʪʦʣʢʥʫʣʠʩʴ ʥʘ ʧʨʘʢ-

ʪʠʢʝ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʦʚʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʥʘʠʙʦʣʝʝ ʩʣʦʞ-

ʥʳʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʘʩʧʝʢʪʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘ-

ʮʠʠ ʚʢʣʶʯʝʥʠʷ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ 

ʚ ʨʘʟʨʷʜ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ. ʄʳ ʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʚʦʧʨʦʩʘʤʠ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʫ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʘ ʟʘʪʝʤ 

ʙʳʣʠ ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʟʘʧʨʦʩʘ ʚ ʌʅʉ ʈʦʩʩʠʠ ʦʪ 
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ʣʠʮʘ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʦʶʟʘ ʩʪʨʘʭʦʚʱʠʢʦʚ. ʄʳ 

ʦʟʥʘʢʦʤʠʣʠʩʴ ʪʘʢʞʝ ʩ ʈʘʟʲʷʩʥʝʥʠʷʤʠ ʌʅʉ ʈʦʩʩʠʠ 

ʚ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʟʘʧʨʦʩ, ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʩ ʄʠʥʬʠ-

ʥʦʤ ʈʌ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʥʠʢʣʘ ʩʣʦʞ-

ʥʦʩʪʴ ʩ ʪʦʣʢʦʚʘʥʠʝʤ ʪʝʨʤʠʥʘ çʜʦʛʦʚʦʨ ʜʦʙʨʦʚʦʣʴ-

ʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠè. ʂ ʜʦʛʦʚʦʨʘʤ ʜʦʙʨʦʚʦʣʴ-

ʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ, ʚ ʮʝʣʷʭ ʩʪʘʪʴʠ 219 ʅʂ ʈʌ, 

ʧʦ ʤʥʝʥʠʶ ʌʅʉ, ʦʪʥʦʩʠʪʩʷ ʠ ʜʦʛʦʚʦʨ ʩʪʨʘʭʦʚʘʥʠʷ 

ʥʘ ʩʣʫʯʘʡ ʩʤʝʨʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ 

ʠ ʙʦʣʝʟʥʝʡ. ʉʦʛʣʘʩʥʦ ɿʘʢʦʥʘ ʈʌ ʦʪ 27.11.1992 ˉ 

4015-1 çʆʙ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʘʭʦʚʦʛʦ ʜʝʣʘ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʢ ʜʦʛʦʚʦʨʘʤ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘ-

ʭʦʚʘʥʠʷ ʞʠʟʥʠ ʦʪʥʦʩʷʪʩʷ ʜʦʛʦʚʦʨʳ, ʧʦʜʧʘʜʘʶʱʠʝ 

ʧʦʜ ʚʠʜʳ ʩʪʨʘʭʦʚʘʥʠʷ, ʫʢʘʟʘʥʥʳʝ ʚ ʧʧ. 1, 3, 4 ʧ. 1 

ʩʪ. 32.9 ʌɿ ˉ 4015-1: 

1) ʩʪʨʘʭʦʚʘʥʠʝ ʞʠʟʥʠ ʥʘ ʩʣʫʯʘʡ ʩʤʝʨʪʠ, ʜʦ-
ʞʠʪʠʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʣʠ ʩʨʦʢʘ ʣʠʙʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʠʥʦʛʦ ʩʦʙʳʪʠʷ; 

2) ʩʪʨʘʭʦʚʘʥʠʝ ʞʠʟʥʠ ʩ ʫʩʣʦʚʠʝʤ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠʭ ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ (ʨʝʥʪʳ, ʘʥʥʫʠʪʝʪʦʚ) ʠ (ʠʣʠ) 

ʩ ʫʯʘʩʪʠʝʤ ʩʪʨʘʭʦʚʘʪʝʣʷ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʜʦʭʦʜʝ 

ʩʪʨʘʭʦʚʱʠʢʘ; 

3) ʩʪʨʘʭʦʚʘʥʠʝ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʙʦ-
ʣʝʟʥʝʡ; 

 ɼʦʛʦʚʦʨʳ ʩʪʨʘʭʦʚʘʥʠʷ ʥʘ ʩʣʫʯʘʡ ʩʤʝʨʪʠ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʠ ʙʦʣʝʟʥʝʡ ʧʦ ʩʫʱʝ-

ʩʪʚʫ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʨʘʭʦʚʘʥʠʶ ʞʠʟʥʠ, ʧʦʩʢʦʣʴʢʫ ʷʚ-

ʣʷʶʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʩʪʨʘʭʦʚʘʥʠʷ ʥʘ ʩʣʫʯʘʡ 

ʩʤʝʨʪʠ ʧʦ ʣʶʙʦʡ ʧʨʠʯʠʥʝ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʩʪʨʘʭʦʚʘ-

ʥʠʶ ʞʠʟʥʠ ʩʦʛʣʘʩʥʦ ʧ. 1 ʩʪ. 4 ɿʘʢʦʥʘ ʈʌ çʆʙ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʩʪʨʘʭʦʚʦʛʦ ʜʝʣʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠè.  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʩʪʨʘ-

ʭʦʚʘʥʠʷ ʥʘ ʩʣʫʯʘʡ ʩʤʝʨʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʯʘʩʪʥʦʛʦ 

ʩʣʫʯʘʷ ʠ ʙʦʣʝʟʥʝʡ ʚ ʩʦʩʪʘʚ ʜʦʛʦʚʦʨʦʚ, ʚ ʩʚʷʟʠ ʩ ʢʦ-

ʪʦʨʳʤʠ ʚʦʟʤʦʞʝʥ ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ, ʧʨʝʜʫʩʤʦʪʨʝʥ-

ʥʳʡ ʩʪ. 219 ʅʂ ʈʌ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʣʦʛʦ-

ʧʣʘʪʝʣʴʱʠʢʘ ʢ ʧʦʣʫʯʝʥʠʶ ʫʢʘʟʘʥʥʦʛʦ ʚʳʯʝʪʘ, ʘ 

ʟʥʘʯʠʪ, ʥʘʧʨʷʤʫʶ ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʪʝʨʝʩ ʩʪʨʘʭʦʚʘʪʝ-

ʣʝʡ ʢ ʟʘʢʣʶʯʝʥʠʶ ʫʢʘʟʘʥʥʳʭ ʜʦʛʦʚʦʨʦʚ ʩʪʨʘʭʦʚʘ-

ʥʠʷ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʩʪʨʘʭʦʚʱʠʢʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦ-

ʙʣʝʤʦʡ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʧʣʘʪʳ ʧʨʝʤʠʠ ʧʦ ʜʦʙʨʦ-

ʚʦʣʴʥʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ ʞʠʟʥʠ ʚ ʮʝʣʷʭ ʦʬʦʨʤʣʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ ʛʨʘʞʜʘʥʘʤʠ. ɼʝʣʦ 

ʚ ʪʦʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʝ 

ʦʧʣʘʪʘ ʩʪʨʘʭʦʚʦʡ ʧʨʝʤʠʠ ʧʦ ʜʦʛʦʚʦʨʘʤ ʜʦʙʨʦʚʦʣʴ-

ʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʥʘ ʩʨʦʢ ʥʝ ʤʝʥʝʝ ʧʷʪʠ ʣʝʪ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ - ʧʫʪʝʤ ʩʧʠʩʘʥʠʷ ʩʦ ʩʯʝʪʘ ʤʦʙʠʣʴʥʦʛʦ ʪʝ-

ʣʝʬʦʥʘ, ʦʧʣʘʪʳ ʯʝʨʝʟ ʤʦʙʠʣʴʥʳʝ ʪʝʨʤʠʥʘʣʳ, ʧʣʘ-

ʪʝʞʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ɺ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʩʪʨʘ-

ʭʦʚʱʠʢ, ʧʦʣʫʯʠʚ ʧʣʘʪʝʞ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʶ ʧʣʘʪʝʞʘ ʠ ʩʦʦʪʥʝʩʝʥʠʝ ʩ ʢʦʥʢʨʝʪʥʳʤ 

ʜʦʛʦʚʦʨʦʤ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ. ɼʦ-

ʢʫʤʝʥʪʦʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʫʧʣʘʪʫ ʧʨʝʤʠʠ ʚ ʪʘ-

ʢʠʭ ʩʣʫʯʘʷʭ, ʩʪʘʥʝʪ ʩʧʨʘʚʢʘ (ʧʦʜʪʚʝʨʞʜʝʥʠʝ), ʯʪʦ 

ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦ ʜʦʛʦʚʦʨʫ ʜʦʙʨʦʚʦʣʴʥʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ ʧʦ-

ʩʪʫʧʠʣʠ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʧʨʦʙʣʝʤʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʦʟʥʠ-

ʢʘʝʪ, ʢʦʛʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʦʛʦʚʦʨʝ (ʧʦʣʠʩʝ) 

ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ, ʟʘʢʣʶʯʝʥʥʦʤʫ 

ʥʘ ʩʨʦʢ ʙʦʣʝʝ ʧʷʪʠ ʣʝʪ, ʥʝ ʫʢʘʟʘʥ ʩʨʦʢ ʩʪʨʘʭʦʚʘʥʠʷ 

(ʜʝʡʩʪʚʠʷ ʜʦʛʦʚʦʨʘ). ʊʘʢʠʝ ʨʝʢʚʠʟʠʪʳ ʜʦʛʦʚʦʨʘ 

ʩʪʨʘʭʦʚʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʧʨʠ-

ʣʦʞʝʥʠʠ, ʚ ʧʨʘʚʠʣʘʭ ʩʪʨʘʭʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʳʝ ʝʩʪʴ 

ʩʩʳʣʢʘ ʚ ʧʦʣʠʩʝ ʩʪʨʘʭʦʚʘʥʠʷ ʠʣʠ ʠʥʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ ʪʘʢʞʝ ʤʦ-

ʞʝʪ ʚʳʜʘʪʴ ʩʧʨʘʚʢʫ, ʫʢʘʟʳʚʘʶʱʫʶ ʪʦʯʥʳʡ ʩʨʦʢ 

ʜʝʡʩʪʚʠʷ ʜʦʛʦʚʦʨʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

ʞʠʟʥʠ. ʊʘʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʩʦʛʣʘʩʦʚʘʥʘ ʌʅʉ ʈʦʩ-

ʩʠʠ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʣʦʷʣʴʥʦʩʪʴ ʌʅʉ ʢ ʦʬʦʨʤ-

ʣʝʥʠʶ ʦʧʝʨʘʮʠʡ ʩʪʨʘʭʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʤ ʧʨʘʚʘ ʥʘ ʩʦʮʠʘʣʴʥʳʡ 

ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʫʢʘʟʘʥʥʳʡ 

ʧʨʦʮʝʩʩ, ʢʘʢ ʜʣʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ, ʪʘʢ ʠ ʜʣʷ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʪʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʨʠʤʝ-

ʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʨʘʟʲʷʩʥʝʥʠʡ ʄʠʥʬʠʥʘ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʣʦʛʦʚʳʭ ʚʳʯʝʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʇʠʩʴʤʦ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʦʪ 18 ʤʘʷ 2012 ʛ. ˉ 03-

04-06/7-140 ʩʦʜʝʨʞʠʪ ʨʘʟʲʷʩʥʝʥʠʷ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ ʨʘʙʦʪʦʜʘʪʝ-

ʣʝʤ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ, ʝʩʣʠ 

ʚʟʥʦʩʳ ʧʦ ʜʦʛʦʚʦʨʫ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʥʩʠʦʥ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ (ʠʣʠ) ʜʦʙʨʦʚʦʣʴʥʦʤʫ ʧʝʥʩʠʦʥ-

ʥʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ ʫʜʝʨʞʠʚʘʣʠʩʴ ʠʟ ʚʳʧʣʘʪ ʚ 

ʧʦʣʴʟʫ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ ʠ ʧʝʨʝʯʠʩʣʷʣʠʩʴ ʨʘʙʦ-

ʪʦʜʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʥʜʳ.  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʧʝʮʠʬʠʢʘ ʦʪʥʦʰʝʥʠʡ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ, ʩʪʨʘʭʦʚʘʪʝʣʷ ʠ ʝʛʦ ʨʘʙʦʪʦʜʘ-

ʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ 

ʪʨʝʙʫʝʪ ʦʩʪʦʨʦʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʦʙ-

ʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʄʠʥʬʠʥʘ ʈʌ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦ-

ʮʠʘʣʴʥʳʭ ʥʘʣʦʛʦʚʳʭ ʚʳʯʝʪʦʚ. ʄʳ ʨʝʢʦʤʝʥʜʫʝʤ ʨʫ-

ʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʨʘʟʲʷʩʥʝʥʠʷʤʠ 

ʄʠʥʬʠʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʪʘʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ, ʢʘʢ ʜʦʙʨʦ-

ʚʦʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʞʠʟʥʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʨʘʟʲʷʩʥʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʇʠʩʴʤʦ ʄʠʥʬʠʥʘ 

ʈʌ ʦʪ 18 ʥʦʷʙʨʷ 2016 ʛ. N 03-04-05/68218 (ʧʦ ʚʦ-

ʧʨʦʩʫ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʦʮʠʘʣʴʥʦʛʦ ʚʳʯʝʪʘ ʧʦ 

ʅɼʌʃ ʚ ʩʫʤʤʝ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ, ʫʧʣʘʯʝʥʥʳʭ ʧʦ 

ʜʦʛʦʚʦʨʫ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ), 

ʇʠʩʴʤʦ ʦʪ 29 ʘʧʨʝʣʷ 2016 ʛ. N 03-04-06/25522 (ʧʦ 

ʚʦʧʨʦʩʫ ʦʙ ʅɼʌʃ ʧʨʠ ʜʦʩʨʦʯʥʦʤ ʨʘʩʪʦʨʞʝʥʠʠ ʜʦ-

ʛʦʚʦʨʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ). 

ɿʘʪʨʫʜʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʠ 

ʧʦ ʧʦʚʦʜʫ ʜʦʩʨʦʯʥʦʛʦ ʨʘʩʪʦʨʞʝʥʠʷ ʜʦʛʦʚʦʨʘ ʜʦʙ-

ʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ 

ʜʦʛʦʚʦʨʦʚ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʧʝʨʠʦʜʳ ʦʭʣʘ-

ʞʜʝʥʠʷè (30-60 ʜʥʝʡ), ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʪʨʘʭʦʚʘ-

ʪʝʣʴ ʤʦʞʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʜʦʛʦʚʦʨʘ ʩʪʨʘʭʦʚʘʥʠʷ ʠ 

ʧʦʣʫʯʠʪʴ ʦʙʨʘʪʥʦ ʩʪʨʘʭʦʚʫʶ ʧʨʝʤʠʶ ʚ ʧʦʣʥʦʤ ʨʘʟ-

ʤʝʨʝ. ʉʪʦʠʪ ʫʯʝʩʪʴ ʪʘʢʞʝ, ʯʪʦ ʧʦ ʜʦʛʦʚʦʨʘʤ ʩʪʨʘʭʦ-

ʚʘʥʠʷ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʯʘʩʪʠʯʥʳʝ ʨʘʩʪʦʨʞʝʥʠʷ 

(ʠʩʢʣʶʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʨʠʩʢʦʚ, ʠʟʤʝʥʝʥʠʝ ʩʨʦʢʦʚ 

ʩʪʨʘʭʦʚʘʥʠʷ ʩ ʚʳʧʣʘʪʦʡ ʨʘʟʥʠʮʳ ʚ ʚʳʢʫʧʥʳʭ ʩʫʤ-

ʤʘʭ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʜʧʫʥʢʪʦʤ 2 ʧʫʥʢʪʘ 1 ʩʪʘʪʴʠ 

213 ʅʂ ʈʌ ʚ ʩʣʫʯʘʝ ʨʘʩʪʦʨʞʝʥʠʷ ʜʦʛʦʚʦʨʘ ʜʦʙʨʦ-



Danish Scientific Journal No 3, 2017 21 

ʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫ-

ʯʘʝʚ ʨʘʩʪʦʨʞʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘ-

ʭʦʚʘʥʠʷ ʧʦ ʧʨʠʯʠʥʘʤ, ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʚʦʣʠ ʩʪʦ-

ʨʦʥ) ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʫʯʠʪʳʚʘʶʪʩʷ 

ʫʧʣʘʯʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʦʤ ʧʦ ʵʪʦʤʫ ʜʦʛʦʚʦʨʫ 

ʩʫʤʤʳ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ 

ʝʤʫ ʙʳʣ ʧʨʝʜʦʩʪʘʚʣʝʥ ʩʦʮʠʘʣʴʥʳʡ ʥʘʣʦʛʦʚʳʡ ʚʳ-

ʯʝʪ, ʫʢʘʟʘʥʥʳʡ ʚ ʧʦʜʧʫʥʢʪʝ 4 ʧʫʥʢʪʘ 1 ʩʪʘʪʴʠ 219 

ʅʂ ʈʌ10.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʭʦʚʱʠʢ ʜʦʣʞʝʥ ʫʜʝʨʞʘʪʴ 

ʠʟ ʚʳʢʫʧʥʦʡ ʩʫʤʤʳ ʩʫʤʤʫ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ, ʝʩʣʠ 

ʥʝ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʩʧʨʘʚʢʘ ʦ ʥʝʧʦʣʫʯʝʥʠʠ ʚʳ-

ʯʝʪʘ ʠʟ ʦʨʛʘʥʦʚ ʌʅʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʢʦʨʨʝʢʪ-

ʥʦʛʦ ʨʘʩʯʝʪʘ ʩʫʤʤʳ ʚʳʧʣʘʪʳ ʢʣʠʝʥʪʫ ʧʦʪʨʝʙʫʝʪʩʷ 

ʩʧʨʘʚʢʘ ʠʟ ʦʨʛʘʥʦʚ ʌʅʉ ʟʘ ʪʝʢʫʱʠʡ ʥʘʣʦʛʦʚʳʡ ʧʝ-

ʨʠʦʜ. ʌʅʉ ʚ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʨʘʟʲʷʩʥʷʝʪ, ʯʪʦ ʧʦʣʫ-

ʯʠʪʴ ʩʧʨʘʚʢʫ, ʧʦʜʪʚʝʨʞʜʘʶʱʫʶ ʥʝʧʦʣʫʯʝʥʠʝ ʥʘʣʦ-

ʛʦʧʣʘʪʝʣʴʱʠʢʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ, 

ʚʦʟʤʦʞʥʦ ʜʦ ʦʢʦʥʯʘʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ 

ʵʪʦʤ ʩʪʘʪʴʷ 213 ʅʂ ʈʌ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʟʘ-

ʜʝʨʞʢʫ ʚʳʧʣʘʪʳ ʩʪʨʘʭʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʥʘʣʦʛʦ-

ʧʣʘʪʝʣʴʱʠʢʫ ʚʳʢʫʧʥʦʡ ʩʫʤʤʳ ʠʣʠ ʦʪʢʘʟ ʦʪ ʝʝ ʚʳ-

ʧʣʘʪʳ ʚ ʩʣʫʯʘʝ ʥʝʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠ-

ʢʦʤ ʫʢʘʟʘʥʥʦʡ ʩʧʨʘʚʢʠ. ʀʟʣʠʰʥʝ ʫʜʝʨʞʘʥʥʘʷ 

ʥʘʣʦʛʦʚʳʤ ʘʛʝʥʪʦʤ, ʪ.ʝ. ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʝʡ, ʠʟ 

ʜʦʭʦʜʘ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ ʩʫʤʤʘ ʥʘʣʦʛʘ ʥʘ ʜʦ-

ʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʧʦʜʣʝʞʠʪ ʚʦʟʚʨʘʪʫ ʥʘʣʦʛʦ-

ʚʳʤ ʘʛʝʥʪʦʤ ʚ ʧʦʨʷʜʢʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤ ʧʫʥʢʪʦʤ 

1 ʩʪʘʪʴʠ 231 ʅʂ ʈʌ. 

ʌʅʉ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʪʘʢʦʡ ʧʦʨʷʜʦʢ ʜʦʩʨʦʯʥʦʛʦ 

ʨʘʩʪʦʨʞʝʥʠʷ ʜʦʛʦʚʦʨʘ ʩʪʨʘʭʦʚʘʥʠʷ ʧʨʠʤʝʥʠʤ ʠ ʚ 

ʩʣʫʯʘʝ ʨʘʩʪʦʨʞʝʥʠʷ ʜʦʛʦʚʦʨʘ ʩʦ ʩʨʦʢʦʤ ʜʝʡʩʪʚʠʷ 

ʙʦʣʝʝ 5 ʣʝʪ8. ʅʘʧʨʠʤʝʨ, ʨʘʩʪʦʨʞʝʥʠʝ ʜʦʛʦʚʦʨʘ, ʟʘ-

ʢʣʶʯʝʥʥʦʛʦ ʥʘ ʩʝʤʴ ʣʝʪ, ʥʘ ʰʝʩʪʦʤ ʛʦʜʫ ʜʝʡʩʪʚʠʷ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʜʣʷ 

ʩʪʨʘʭʦʚʘʪʝʣʷ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʧʦʣʫʯʝʥʠʷ ʚ ʩʣʫʯʘʝ 

ʜʦʩʨʦʯʥʦʛʦ ʨʘʩʪʦʨʞʝʥʠʷ ʜʦʛʦʚʦʨʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʥʝʧʦʣʥʦʡ ʩʫʤʤʳ ʚʳʢʫʧʥʦʛʦ 

ʧʣʘʪʝʞʘ. ʅʘʣʠʯʠʝ ʪʘʢʦʛʦ ʨʠʩʢʘ ʩʥʠʞʘʝʪ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʴ ʜʦʛʦʚʦʨʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

ʞʠʟʥʠ ʢʘʢ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʜʥʘʢʦ 

ʧʦʚʳʰʘʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʩʪʨʘʭʦʚʘʪʝʣʷ ʚ ʩʦ-

ʭʨʘʥʝʥʠʠ ʩʪʨʘʭʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʦʛʦʚʦʨʦʤ. 

ɺ ʧʨʘʢʪʠʢʝ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʟʘʤʝʥʘ ʩʪʨʘʭʦʚʘʪʝʣʷ. ʊʘʢʘʷ ʦʧʝʨʘʮʠʷ ʤʦʞʝʪ ʚʳ-

ʟʚʘʪʴ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʣʦʛʦʧʣʘ-

ʪʝʣʴʱʠʢʦʤ ʧʨʘʚʘ ʥʘ ʩʦʮʠʘʣʴʥʳʡ ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ, 

ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʜʣʷ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʚ ʯʘʩʪʠ 

ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʤ ʪʘʢʦʛʦ ʚʳʯʝʪʘ.  

ʋʩʣʦʞʥʷʝʪʩʷ ʩʠʪʫʘʮʠʷ ʩʦ ʩʤʝʥʦʡ ʩʪʨʘʭʦʚʘʪʝʣʷ 

ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʩʪʨʘʭʦʚʱʠʢ ʥʝ ʚʩʝʛʜʘ ʨʘʩʧʦʣʘʛʘʝʪ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʦʤ, ʢʪʦ ʷʚʣʷʣʩʷ ʬʘʢʪʠʯʝʩʢʠʤ ʧʣʘ-

ʪʝʣʴʱʠʢʦʤ ʚʟʥʦʩʦʚ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʦʮʠʘʣʴʥʳʡ 

ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʧʣʘʪʝʣʴ-

ʱʠʢʫ ʚʟʥʦʩʦʚ. ʇʦ ʧʨʘʚʠʣʘʤ ʩʪʨʘʭʦʚʘʥʠʷ ʦʙʷʟʘʥ-

ʥʦʩʪʴ ʧʦ ʦʧʣʘʪʝ ʚʟʥʦʩʦʚ ʟʘʢʨʝʧʣʝʥʘ ʟʘ ʩʪʨʘʭʦʚʘʪʝ-

ʣʝʤ. ʇʨʘʚʦʤ ʥʘ ʩʦʮʠʘʣʴʥʳʡ ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ ʦʙʣʘ-

ʜʘʝʪ ʢʘʞʜʳʡ ʥʦʚʳʡ ʩʪʨʘʭʦʚʘʪʝʣʴ ʚ ʨʘʟʤʝʨʝ 

ʬʘʢʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʜʦʙʨʦ-

ʚʦʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʞʠʟʥʠ.  

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʧʨʠ ʨʘʩʪʦʨʞʝʥʠʠ ʜʦ-

ʛʦʚʦʨʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ, ʧʦ ʢʦʪʦ-

ʨʦʤʫ ʧʨʦʠʟʦʰʣʘ ʩʤʝʥʘ ʩʪʨʘʭʦʚʘʪʝʣʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʧʨʘʚʢʠ ʠʟ ʌʅʉ ʦʪ ʩʪʨʘʭʦʚʘʪʝʣʷ. 

ɺʳʜʘʯʘ ʩʧʨʘʚʢʠ ʌʅʉ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ 

ʠʤʝʝʪ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʂʘʢ ʦʪʤʝ-

ʯʘʝʪ ʌʅʉ, ʧʠ ʵʪʦʤ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʘ ʧʦʨʷʜʢʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʫʩʣʦʚʠʡ ʨʘʥʝʝ ʟʘʢʣʶʯʝʥʥʦʛʦ ʜʦʛʦʚʦʨʘ ʚʦʟʤʦʞʥʦ ʚ 

ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦ-

ʧʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ8. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʚʦʟ-

ʤʦʞʥʳ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʩʪʨʘʭʦʚʘʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʨʘʩ-

ʭʦʜʦʚ ʧʦ ʜʦʛʦʚʦʨʫ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ, ʯʪʦ, ʚʝʨʦ-

ʷʪʥʦ, ʩʜʝʣʘʝʪ ʤʝʥʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʦʧʮʠʶ ʩʤʝʥʳ 

ʩʪʨʘʭʦʚʘʪʝʣʷ ʜʣʷ ʪʝʭ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʢʪʦ ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʥ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʚʘ ʥʘ ʩʦʮʠʘʣʴʥʳʡ 

ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ.  

ʊʨʘʜʠʮʠʦʥʥʦ ʩʣʦʞʥʳʤ ʚʦʧʨʦʩʦʤ ʚ ʧʨʘʢʪʠʢʝ 

ʫʯʝʪʘ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʢʫʨʩʦ-

ʚʳʭ ʨʘʟʥʠʮ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʜʦʛʦʚʦʨ ʩʪʨʘʭʦʚʘʥʠʷ 

ʟʘʢʣʶʯʝʥ ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʨʘʭʦʚʦʡ ʩʫʤʤʳ ʚ ʚʘʣʶʪʝ, 

ʧʨʠ ʨʘʩʪʦʨʞʝʥʠʠ ʜʦʛʦʚʦʨʘ ʩʪʨʘʭʦʚʘʥʠʷ (ʚʳʧʣʘʪʝ 

ʚʳʢʫʧʥʳʭ ʩʫʤʤ) ʩʫʤʤʘ ʚʟʥʦʩʘ (ʧʨʝʤʠʠ) ʚ ʠʥʦ-

ʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ ʠ ʨʘʟʤʝʨ ʬʘʢʪʠʯʝʩʢʦʛʦ ʥʘʣʦʛʦ-

ʚʦʛʦ ʚʳʯʝʪʘ ʤʦʞʝʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʘʩʯʝʪ-

ʥʦʛʦ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʚ ʢʫʨʩʘʭ ʢʦʥʚʝʨʪʘʮʠʠ. ɺ ʫʩʣʦ-

ʚʠʷʭ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʘ ʨʫʙʣʷ ʵʪʠ 

ʢʫʨʩʦʚʳʝ ʨʘʟʥʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤʠ. 

ʌʅʉ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʪʨʘʭʦʚ-

ʱʠʢʘʤ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʫʥʢʪʦʤ 5 ʩʪʘʪʴʠ 210 ʅʂ 

ʈʌ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʣʦ-

ʛʦʚʦʡ ʙʘʟʳ ʜʦʭʦʜʳ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ, ʚʳʨʘʞʝʥ-

ʥʳʝ (ʥʦʤʠʥʠʨʦʚʘʥʥʳʝ) ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ, ʧʝ-

ʨʝʩʯʠʪʳʚʘʶʪʩʷ ʚ ʨʫʙʣʠ ʧʦ ʦʬʠʮʠʘʣʴʥʦʤʫ ʢʫʨʩʫ 

ɹʘʥʢʘ ʈʦʩʩʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʥʘ ʜʘʪʫ ʬʘʢʪʠʯʝ-

ʩʢʦʛʦ ʧʦʣʫʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʜʦʭʦʜʦʚ (ʜʘʪʫ ʬʘʢʪʠʯʝ-

ʩʢʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʩʭʦʜʦʚ). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʚʘʣʶʪʥʦʤʫ 

ʨʠʩʢʫ ʧʦʜʚʝʨʞʝʥʳ ʢʘʢ ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ, ʪʘʢ ʠ 

ʩʪʨʘʭʦʚʘʪʝʣʴ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʢʫʨ-

ʩʦʚ ʚʘʣʶʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʬʘʢʪʦʨʦʚ ʧʦʣʫʯʝʥʠʷ ʜʦ-

ʭʦʜʘ ʦʪ ʜʦʛʦʚʦʨʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

ʞʠʟʥʠ ʢʘʢ ʦʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʣʶʯʝʥʠʝ ʚʟʥʦʩʦʚ ʧʦ ʜʦʣʛʦ-

ʩʨʦʯʥʳʤ ʧʨʦʜʫʢʪʘʤ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

ʞʠʟʥʠ ʠʟ ʙʘʟʳ ʨʘʩʯʝʪʘ ʅɼʌʃ ʩʪʘʚʠʪ ʫʢʘʟʘʥʥʳʝ 

ʧʨʦʜʫʢʪʳ ʚ ʦʜʠʥ ʨʷʜ ʩ ʪʘʢʠʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʘʢ ʧʝʥʩʠʦʥʥʳʝ ʚʟʥʦʩʳ ʚ ʥʝʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʝ ʧʝʥʩʠʦʥʥʳʝ ʬʦʥʜʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʘʩʧʝʢʪʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʢʣʶʯʝ-

ʥʠʷ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʚ ʨʘʟʨʷʜ ʦʩ-

ʥʦʚʘʥʠʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ 

ʚʳʯʝʪʘ. ʄʳ ʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʚʦʧʨʦʩʘʤʠ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʣʠ ʫ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʘ ʟʘʪʝʤ ʙʳʣʠ 

ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʟʘʧʨʦʩʘ ʚ ʌʅʉ ʈʦʩʩʠʠ ʦʪ ʣʠʮʘ 

ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʦʶʟʘ ʩʪʨʘʭʦʚʱʠʢʦʚ7. ʄʳ ʦʟʥʘʢʦ-

ʤʠʣʠʩʴ ʪʘʢʞʝ ʩ ʈʘʟʲʷʩʥʝʥʠʷʤʠ ʌʅʉ ʈʦʩʩʠʠ ʚ ʦʪʚʝʪ 

ʥʘ ʵʪʦʪ ʟʘʧʨʦʩ, ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʩ ʄʠʥʬʠʥʦʤ ʈʌ8. 
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ɺ ʮʝʣʦʤ ʤʳ ʩʯʠʪʘʝʤ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʣʦʛʦʚʳʭ ʚʳʯʝʪʦʚ ʨʘʟʫʤʥʳʤ. ʆʪʤʝ-

ʪʠʤ ʪʘʢʞʝ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʷ ʫʭʦʜʘ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʚ 

ʢʘʯʝʩʪʚʝ ʩʭʝʤʳ ʧʦ ʫʭʦʜʫ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ, ʩʦʮʠ-

ʘʣʴʥʳʡ ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʦʣʴʢʦ ʥʘ 

ʧʦʣʠʩʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ (ʙʦʣʝʝ 5 

ʣʝʪ). ʊʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʤʝʨʦʡ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʷʚʣʷʝʪʩʷ ʫʜʝʨʞʘʥʠʝ ʠʟ ʚʳʢʫʧʥʦʡ ʩʫʤʤʳ ʩʫʤʤ ʧʦ-

ʣʫʯʝʥʥʳʭ ʥʘʣʦʛʦʚʳʭ ʚʳʯʝʪʦʚ ʠ ʚʦʟʚʨʘʱʝʥʠʝ ʠʭ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʧʨʠ ʜʦʩʨʦʯʥʦʤ ʨʘʩʪʦʨʞʝ-

ʥʠʠ ʜʦʛʦʚʦʨʘ. ɼʘʥʥʳʝ ʤʝʨʳ ʤʳ ʫʞʝ ʦʪʤʝʯʘʣʠ ʨʘʥʝʝ 

ʢʘʢ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʥʘʣʦ-

ʛʦʚʳʭ ʚʳʯʝʪʦʚ3. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʩʭʝʤʘ ʥʘʣʦʛʦʚʦʛʦ ʚʳ-

ʯʝʪʘ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʘʥʘ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʣʦʛʦʚʳʭ ʚʳʯʝʪʦʚ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʩʧʝ-

ʮʠʬʠʢʠ ʩʪʨʘʭʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʘʣʠʟʘ-

ʮʠʷ ʪʘʢʦʛʦ ʚʳʯʝʪʘ ʩʚʷʟʘʥʘ ʩʦ ʤʥʦʛʠʤʠ ʩʣʦʞʥʦ-

ʩʪʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʣʦʛʦʚʦʛʦ 

ʚʳʯʝʪʘ ʧʨʠ ʜʦʩʨʦʯʥʦʤ ʨʘʩʪʦʨʞʝʥʠʠ ʜʦʛʦʚʦʨʘ ʩʪʨʘ-

ʭʦʚʘʥʠʷ, ʧʨʠ ʩʤʝʥʝ ʩʪʨʘʭʦʚʘʪʝʣʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʘʢʪʠʚʥʘʷ ʨʘʟʲʷʩʥʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʌʅʉ ʈʦʩʩʠʠ 

ʠ ʄʠʥʬʠʥʘ ʈʌ ʧʦʟʚʦʣʷʶʪ ʩʪʨʘʭʦʚʳʤ ʢʦʤʧʘʥʠʷʤ 

ʙʝʟʙʦʣʝʟʥʝʥʥʦ ʠ ʦʙʦʩʥʦʚʘʥʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʩʧʦʣ-

ʥʝʥʠʝ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʝʨʝʜ ʩʪʨʘʭʦʚʘʪʝʣʷʤʠ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʚʘ ʥʘ ʧʦʣʫ-

ʯʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʳ ʭʦʪʝʣʠ ʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʝʢ-

ʪʦʨʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ, ʨʝʘʣʠʟʘ-

ʮʠʷ ʢʦʪʦʨʳʭ ʦʞʠʜʘʝʪʩʷ ʨʳʥʢʦʤ ʠ ʩʪʨʘʭʦʚʘʪʝʣʷʤʠ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ3: 

Å ʀʩʢʣʶʯʝʥʠʝ ʚʳʧʣʘʪʳ ʧʦ ʜʦʞʠʪʠʶ ʠʟ ʥʘʣʦʛʦ-

ʚʦʡ ʙʘʟʳ ʅɼʌʃ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʳʛʦʜʦʧʨʠʦʙ-

ʨʝʪʘʪʝʣʴ ʠ ʩʪʨʘʭʦʚʘʪʝʣʴ ʷʚʣʷʶʪʩʷ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ 

(ʥʘʧʨʠʤʝʨ, ʨʦʜʠʪʝʣʠ ʠ ʜʝʪʠ, ʙʨʘʪʴʷ ʠ ʩʝʩʪʨʳ, ʩʫ-

ʧʨʫʛʠ)  

Å ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʘʣʦʛʦʚʦʛʦ 

ʚʳʯʝʪʘ ʧʦ ʚʳʧʣʘʪʘʤ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʜʦʭʦʜ ʧʦ 

ʜʦʛʦʚʦʨʘʤ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ 

Å ʈʘʩʰʠʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʣʦʛʦʚʳʭ ʩʪʠ-

ʤʫʣʦʚ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʦʧʣʘʯʠʚʘʶʱʠʭ ʚʟʥʦʩʳ ʧʦ ʜʦ-

ʛʦʚʦʨʘʤ ʩʪʨʘʭʦʚʘʥʠʷ ʞʠʟʥʠ ʩʚʦʠʭ ʨʘʙʦʪʥʠʢʦʚ 

Å ʉʦʟʜʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʨʷʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʧʨʝʤʠʡ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ 

ʞʠʟʥʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ 

ʛʨʘʞʜʘʥ (ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘʣʦʛʦʚʘʷ ʣʴʛʦʪʘ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʩʪʠʤʫʣʦʤ). ʉʫʙʩʠʜʠʠ ʪʘʢʦʛʦ 

ʨʦʜʘ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʧʨʘʢʪʠʢʝ ɻʝʨʤʘʥʠʠ (ʧʦ ʪ.ʥ. 

ʧʨʦʜʫʢʪʘʤ ʈʠʩʪʝʨʘ, Riester products) ʠ ʠʤʝʣʠ ʙʦʣʴ-

ʦhʡ ʫʩʧʝʭ. ɺ ʈʦʩʩʠʠ ʪʘʢʠʝ ʣʴʛʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʮʝʣʝʚʦʛʦ ʧʦʚʝʜʝ-

ʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʘʚʠʪʝʣʴʩʪʚʘ (ʧʨʠʚʷʟʢʘ ʨʘʟʤʝʨʘ 

ʩʫʙʩʠʜʠʠ ʢ ʢʦʣʠʯʝʩʪʚʫ ʜʝʪʝʡ ʚ ʩʝʤʴʝ ʩ ʮʝʣʴʶ ʧʦʜ-

ʜʝʨʞʢʠ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʪʘʨʝʥʠʶ 

ʥʘʩʝʣʝʥʠʷ).  

ʊʘʢʞʝ ʤʳ ʭʦʪʠʤ ʟʘʦʩʪʨʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʛʨʘʞʜʘʥ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʴʛʦʪʘʤʠ, 

ʘ ʪʘʢʞʝ ʧʨʦʨʘʙʦʪʢʝ ʚʦʧʨʦʩʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʣʝʛ-

ʯʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʦʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ. ɺʦʟʤʦʞʥʦ, 

ʠʟ ʮʝʧʦʯʢʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚʦʦʙʱʝ ʠʩʢʣʶʯʠʪʴ 

ʛʨʘʞʜʘʥʠʥʘ, ʫʧʦʣʥʦʤʦʯʠʚ ʩʪʨʘʭʦʚʫʶ ʢʦʤʧʘʥʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʨʛʘʥʘʤʠ ʌʅʉ. ʋʢʘʟʘʥʥʘʷ 

ʤʝʨʘ ʧʦʟʚʦʣʠʪ, ʚ ʯʠʩʣʝ ʧʨʦʯʝʛʦ, ʫʢʨʝʧʠʪʴ ʣʦʷʣʴ-

ʥʦʩʪʴ ʩʪʨʘʭʦʚʘʪʝʣʝʡ. 
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Abstract  
This article describes the concept and features of invalid deals, the reasons for approval deals as invalid. 

Including, here concept of voidable and void deals differentiate. It is told about legal consequences, witch happen, 

when anybody conclude invalid deal.  

ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʦʥʷʪʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩʜʝʣʦʢ, ʧʨʠʚʦʜʷʪʩʷ ʧʨʠ-

ʯʠʥʳ ʧʨʠʟʥʘʥʠʷ ʩʜʝʣʦʢ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ. ʈʘʟʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʦʥʷʪʠʷ ʦʩʧʦʨʠʤʳʭ ʠ ʥʠʯʪʦʞʥʳʭ ʩʜʝʣʦʢ. 

ɻʦʚʦʨʠʪʩʷ ʦ ʧʨʘʚʦʚʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ, ʢʦʪʦʨʳʝ ʥʘʩʪʫʧʘʶʪ ʚ ʩʣʫʯʘʝ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʦʢ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ 

ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ. 

 

Keywords: deal, invalid deal, voidable and void deals. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʜʝʣʢʘ, ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʩʜʝʣʢʘ, ʦʩʧʦʨʠʤʘʷ ʠ ʥʠʯʪʦʞʥʘʷ ʩʜʝʣʢʠ.  

 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʷ ʩʪʘʪʴʠ 153 ɻʨʘʞʜʘʥ-

ʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʧʦʜ ʧʦʥʷʪʠʝʤ çʩʜʝʣʢʘè ʩʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ ʩʦʚʝʨʰʝʥʥʳʝ ʛʨʘʞʜʘʥʘʤʠ ʠʣʠ ʶʨʠʜʠʯʝ-

ʩʢʠʤʠ ʣʠʮʘʤʠ ʜʝʡʩʪʚʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ, ʠʟʤʝʥʷ-

ʶʱʠʝ ʠʣʠ ʧʨʝʢʨʘʱʘʶʱʠʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ 

ʫʯʘʩʪʥʠʢʦʚ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ. 

ʇʨʠ ʟʘʢʣʶʯʝʥʠʠ ʩʜʝʣʦʢ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʟʘʢʦʥʦʤ ʢ ʨʘʟ-

ʥʳʤ ʚʠʜʘʤ ʩʜʝʣʦʢ. ʂ ʪʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʤʦʛʫʪ ʦʪ-

ʥʦʩʠʪʴʩʷ ʢʘʢ ʦʙʱʠʝ, ʪʦ ʝʩʪʴ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢ ʩʦʙʣʶ-

ʜʝʥʠʶ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠ ʩʧʝʮʠʘʣʴʥʳʝ - ʦʙʷʟʘʪʝʣʴ-

ʥʳʝ ʣʠʰʴ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʜʝʣʦʢ. ʅʝʩʦʙʣʶʜʝʥʠʝ 

ʪʘʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠʣʠ ʜʘʞʝ ʠʭ ʯʘʩʪʠ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩ-

ʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʟʥʘʥʠʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʩʜʝʣʢʠ, ʯʪʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʪʝʭ ʮʝʣʷʭ, 

ʢʦʪʦʨʳʝ ʩʫʙʲʝʢʪʳ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ ʧʨʝʩʣʝʜʦʚʘʣʠ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʦʛʜʘ ʟʘʢʣʶʯʘʣʠ ʩʦʛʣʘʰʝʥʠʝ.  

ʉʪʘʪʴʷ 166 ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʩʦʜʝʨ-

ʞʠʪ ʣʝʛʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʩʜʝʣʢʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʦ ʪʘʢʠʤ ʦʩʥʦʚʘʥʠʷʤ, 

ʢʘʢ ʧʨʠʟʥʘʥʠʝ ʩʜʝʣʢʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʫʜʦʤ ʠʣʠ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʘʢʦʛʦ ʧʨʠʟʥʘʥʠʷ, ʟʘʢʦʥ ʚʳʜʝʣʷʝʪ 

ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʜʝʣʦʢ: ʦʩʧʦʨʠʤʳʝ ʠ ʥʠʯʪʦʞ-

ʥʳʝ. ɼʣʷ ʙʦʣʝʝ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ, ʩʣʝʜʫʝʪ ʨʘʟʦ-

ʙʨʘʪʴʩʷ, ʚ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʩʭʦʞʝʩʪʠ ʠ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʥʠʤʠ. 

ʆʩʧʦʨʠʤʘʷ ʩʜʝʣʢʘ - ʵʪʦ ʜʦʛʦʚʦʨ ʠʣʠ ʦʜʥʦʩʪʦ-

ʨʦʥʥʷʷ ʩʜʝʣʢʘ, ʢʦʪʦʨʘʷ ʧʨʠʟʥʘʝʪʩʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʡ ʪʦʣʴʢʦ ʩʫʜʦʤ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʪʦ ʦʩʥʦʚʘʥʠʡ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʦʤ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 166 

ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʧʨʘʚʦʤ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ-

ʟʥʘʥʠʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʩʧʦʨʠʤʦʡ ʩʜʝʣʢʠ ʦʙ-

ʣʘʜʘʶʪ ʩʪʦʨʦʥʳ ʩʜʝʣʢʠ ʠʣʠ ʠʥʳʝ ʣʠʮʘ, ʫʢʘʟʘʥʥʳʝ 

ʚ ʟʘʢʦʥʝ. ɼʘʥʥʦʝ ʧʨʘʚʦ ʪʨʝʙʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝ 

ʨʝʘʣʠʟʦʚʘʥʦ, ʝʩʣʠ ʩʫʙʲʝʢʪʳ ʩʜʝʣʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʨʝʛʫʣʠʨʦʚʘʪʴ ʚʦʟʥʠʢ-

ʰʠʡ ʤʝʞʜʫ ʥʠʤʠ ʩʧʦʨ. ʊʦʛʜʘ, ʩʜʝʣʢʘ, ʙʫʜʫʯʠ ʥʝ 

ʦʩʧʦʨʝʥʥʦʡ, ʜʝʡʩʪʚʠʪʝʣʴʥʘ ʠ ʧʦʨʦʞʜʘʝʪ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʧʨʘʚʦʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʦ ʤʦʤʝʥʪʘ ʧʨʠʟʥʘ-

ʥʠʷ ʝ yʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʫʜʦʤ. ʀʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʩʧʦʨʠʤʘʷ ʩʜʝʣʢʘ - ʵʪʦ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʩʜʝʣʢʘ. ɿʘʢʦʥʦʜʘʪʝʣʴ 

ʧʨʝʜʦʩʪʘʚʠʣ ʛʨʘʞʜʘʥʘʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ʜʝ-

ʣʘʪʴ ʚʳʙʦʨ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʨʘʱʝʥʠʷ ʚ ʩʫʜ ʜʣʷ 

ʟʘʱʠʪʳ ʩʚʦʠʭ ʠʥʪʝʨʝʩʦʚ.  

ʅʠʯʪʦʞʥʘʷ ʩʜʝʣʢʘ ʷʚʣʷʝʪʩʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ 

ʚ ʩʠʣʫ ʩʘʤʦʛʦ ʬʘʢʪʘ ʝ yʩʦʚʝʨʰʝʥʠʷ, ʫʞʝ ʜʦ ʨʝʰʝʥʠʷ 

ʩʫʜʘ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʫ ʥʝʝ ʁ ʨʠʜʠʯʝʩʢʦʡ ʩʠʣʳ. ɺ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʩʫʜ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʝʣʘ ʦ ʥʠʯʪʦʞʥʦ-

ʩʪʠ ʩʜʝʣʢʠ ʣʠʰʴ ʚʥʦʩʠʪ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʚʦʟʥʠʢ-

ʰʠʡ ʩʧʦʨ ʫʯʘʩʪʥʠʢʦʚ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ, ʧʦʜʪʚʝʨ-

ʞʜʘʷ ʜʘʥʥʳʡ ʬʘʢʪ. ʉʣʝʜʫʝʪ ʨʝʟʶʤʠʨʦʚʘʪʴ, ʯʪʦ 

ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ - ʵʪʦ ʦʙʲʝʢʪʠʚʥʳʡ ʧʨʠʟʥʘʢ ʥʠ-

ʯʪʦʞʥʦʡ ʩʜʝʣʢʠ.  

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʩʧʦʨʠʤʳʤʠ ʠ ʥʠʯʪʦʞʥʳʤʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʟʥʘʥʳ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʩʜʝʣʦʢ. ʇʨʠ-

ʯʠʥʦʡ ʵʪʦʤʫ ʩʣʫʞʠʪ ʠʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʟʘʢʦʥʘ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʦʛʦʚʦʨ ʩʦ-

ʜʝʨʞʠʪ ʫʩʣʦʚʠʷ, ʫʱʝʤʣʷʶʱʠʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʧʨʘʚʘ 

ʠ ʩʚʦʙʦʜʳ. ʊʘʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 44 ʉʝ-

ʤʝʡʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʫʩʣʦʚʠʷ ʙʨʘʯʥʦʛʦ ʜʦʛʦʚʦʨʘ, 

ʩʪʘʚʷʱʝʛʦ ʩʫʧʨʫʛʘ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʟʥʘʥʳ ʩʫʜʦʤ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ 

ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ. ʇʨʠ ʵʪʦʤ ʥʝʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʫʩʣʦʚʠʷ ʥʝ ʚʣʝʯʝʪ ʥʝʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʩʜʝʣʢʠ ʚ ʮʝʣʦʤ, ʝʩʣʠ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦ-

ʚʝʨʰʝʥʘ ʠ ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʝʝ ʯʘ-

ʩʪʠ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʟʘʢʦʥʦʤ ʫʩʪʘʥʦʚʣʝʥ 

ʢʨʫʛ ʩʫʙʲʝʢʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʧʨʘ-

ʚʦʤ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠʟʥʘʥʠʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ 
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ʦʩʧʦʨʠʤʫʶ ʠʣʠ ʥʠʯʪʦʞʥʫʶ ʩʜʝʣʢʠ. ʇʦ ʦʙʱʝʤʫ 

ʧʨʘʚʠʣʫ ʪʘʢʠʤ ʧʨʘʚʦʤ ʦʙʣʘʜʘʶʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʳʝ ʫʯʘʩʪʥʠʢʠ ʚʦʟʥʠʢʰʝʛʦ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ ʠ ʜʨʫ-

ʛʠʝ ʣʠʮʘ, ʫʢʘʟʘʥʥʳʝ ʚ ʟʘʢʦʥʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʪʴʝʡ 174 ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʩʪʮʘʤ ʧʨʠ ʧʨʝʜʲʷʚʣʝ-

ʥʠʠ ʠʩʢʦʚ ʦ ʧʨʠʟʥʘʥʠʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʟʘʢʣʶ-

ʯʝʥʥʦʡ ʩʜʝʣʢʠ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʶʨʠ-

ʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʟʘʢʣʶʯʠʣ ʩʜʝʣʢʫ, ʧʨʝʚʳʰʘʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʩʚʦʠ ʜʦʣʞʥʦʩʪʥʳʝ ʧʦʣʥʦʤʦʯʠʷ, ʪʦ ʧʨʘʚʦʤ 

ʧʦʜʘʯʠ ʞʘʣʦʙʳ ʦʙʣʘʜʘʶʪ ʪʦʣʴʢʦ ʣʠʮʘ, ʯʴʠ ʠʥʪʝ-

ʨʝʩʳ ʙʳʣʠ ʟʘʪʨʦʥʫʪʳ, ʣʠʙʦ ʢʦʪʦʨʳʝ ̫ ʚʣʷʶʪʩʷ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʷʤʠ ʜʘʥʥʳʭ ʣʠʮ. 

ʇʨʠ ʧʦʜʘʯʝ ʠʩʢʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʫʜ ʜʣʷ ʧʨʠ-

ʟʥʘʥʠʷ ʩʜʝʣʢʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʚʘʞʥʦ ʦʙʨʘʱʘʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʩʨʦʢʠ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ. ʊʘʢ, ʜʣʷ 

ʦʩʧʦʨʠʤʳʭ ʩʜʝʣʦʢ ʩʨʦʢ ʩʦʩʪʘʚʣʷʝʪ 1 ʛʦʜ ʩ ʤʦʤʝʥʪʘ 

ʝʝ ʠʩʧʦʣʥʝʥʠʷ. ɼʣʷ ʥʠʯʪʦʞʥʳʭ ʩʜʝʣʢʦʡ ʩʨʦʢ ʠʩʢʦ-

ʚʦʡ ʜʘʚʥʦʩʪʠ ʜʣʷ ʣʠʮʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʩʪʦʨʦʥʦʡ 

ʩʜʝʣʢʠ, ʩʦʩʪʘʚʣʷʝʪ 3 ʛʦʜʘ, ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʮʘ ʚʳʩʪʫʧʘʝʪ ʣʠʮʦ, ʢʦʪʦʨʦʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢ-

ʪʦʤ ʜʘʥʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʪʦ ʩʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 

181 ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʜʘʥʥʳʡ ʩʨʦʢ ʥʝ ʜʦʣʞʝʥ 

ʧʨʝʚʳʰʘʪʴ 10 ʣʝʪ. ɻʦʚʦʨʷ ʦ ʧʦʩʣʝʜʩʪʚʠʷʭ ʥʝʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʜʝʣʢʠ, ʧʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 167 ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ 

ʢʘʞʜʘʷ ʠʟ ʩʪʦʨʦʥ ʜʦʣʞʥʳ ʚʦʟʚʨʘʪʠʪʴ ʜʨʫʛ ʜʨʫʛʫ 

ʚʩʝ, ʯʪʦ ʙʳʣʦ ʠʤʠ ʧʦʣʫʯʝʥʦ ʟʘ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ 

ʩʜʝʣʢʠ: ʚ ʥʘʪʫʨʝ ʣʠʙʦ ʚʦʟʤʝʩʪʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ʫʱʝʨʙʘ ʚ ʜʝʥʴʛʘʭ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚ ʢʘʯʝʩʪʚʝ ʧʦ-

ʩʣʝʜʩʪʚʠʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʜʝʣʢʠ ʧʨʠʤʝʥʷʝʪʩʷ 

ʨʝʩʪʠʪʫʮʠʷ, ʪʦ ʝʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ, ʩʫ-

ʱʝʩʪʚʦʚʘʚʰʝʛʦ ʜʦ ʠʩʧʦʣʥʝʥʠʷ ʩʜʝʣʢʠ. ɺ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʪʦʛʦ - ʦʙʝ ʩʪʦʨʦʥʳ ʧʨʠʚʦʜʠʣʠ ʚ ʠʩʧʦʣʥʝʥʠʝ 

ʩʜʝʣʢʫ ʠʣʠ ʪʦʣʴʢʦ ʦʜʥʘ ʠʟ ʩʪʦʨʦʥ, ʧʨʠʤʝʥʷʝʪʩʷ ʦʜ-

ʥʦʩʪʦʨʦʥʥʷʷ ʣʠʙʦ ʜʚʫʩʪʦʨʦʥʥʷʷ ʨʝʩʪʠʪʫʮʠʠ. 

ɹʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʝʯʝʪ ʥʝʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʠʯʪʦʞʥʦʡ ʩʜʝʣʢʠ, ʧʨʦʪʠʚʦʨʝʯʘʱʝʡ 

ʥʦʨʤʘʤ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʠ ʦʩʥʦʚʘʤ ʧʨʘʚʦʧʦʨʷʜʢʘ. 

ɼʘʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʠʟʲʷʪʠʝ ʫ ʩʪʦ-

ʨʦʥ ʠʣʠ ʪʦʣʴʢʦ ʫ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʣʠʯʠʷ ʫʤʳʩʣʘ ʚ ʠʭ ʜʝʡʩʪʚʠʷʭ, ʚ ʩʯʝʪ ʜʦʭʦʜʘ ʛʦʩ-

ʫʜʘʨʩʪʚʘ ʯʘʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʧʨʠʙʳʣʠ ʧʦ ʩʜʝʣʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʜʝʣʢʠ 

ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʚ ʩʠʣʫ ʤʥʦʞʝʩʪʚʘ ʧʨʠʯʠʥ - ʦʪ 

ʦʙʳʯʥʦʛʦ ʥʝʩʦʙʣʶʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʜʦ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʩʦ-

ʛʣʘʰʝʥʠʷ ʠʣʠ ʜʘʞʝ ʪʨʝʪʴʠʭ ʣʠʮ. ʅʝʜʝʡʩʪʚʠʪʝʣʴʥʘʷ 

ʩʜʝʣʢʘ ʥʝ ʚʣʝʯʝʪ ʶʨʠʜʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʪʝʭ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʝʝ ʥʝʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴʶ, ʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʘ ʩ ʤʦʤʝʥʪʘ ʝʝ ʩʦʚʝʨ-

ʰʝʥʠʷ. 
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Abstract 

The article presents an overview of the main modern methods of treatment of demodecosis. There main an-

tiparasitic drugs are presented, their advantages and disadvantages are considered.  

ɸʥʥʦʪʘʮʠʷ  
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʜʝʤʦʜʝʢʦʟʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩ-

ʥʦʚʥʳʝ ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʨʘʩʩʤʦʪʨʝʥʳ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʘʷ ʪʝʨʘʧʠʷ, ʜʝʤʦʜʝʢʩ, ʜʝʤʦʜʝʢʦʟ, ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʣʝʯʝʥʠʝ. 

 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʘʪʦʛʝʥʝ-

ʪʠʯʝʩʢʠʤ ʘʛʝʥʪʦʤ ʚ ʨʘʟʚʠʪʠʠ ʘʢʥʝ, ʨʦʟʘʮʝʘ ʠ ʜʨʫ-

ʛʠʭ ʘʢʥʝʧʦʜʦʙʥʳʭ ʜʝʨʤʘʪʦʟʦʚ ʷʚʣʷʶʪʩʷ ʢʣʝʱʠ 

ʨʦʜʘ Demodex. ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʢʣʝʱʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʦʩʣʦʞʥʝʥʠʶ ʠʤʝʶʱʠʭʩʷ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʢʦʞʠ, ʩʥʠʞʘʶʪ ʢʣʠʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʪʝʨʘ-

ʧʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙʩʪʚʫʷ ʭʨʦʥʠʯʝʩʢʦʤʫ ʪʝ-

ʯʝʥʠʶ ʜʝʨʤʘʪʦʟʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʨʫʜʥʦʩʪʴ ʜʣʷ 

ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʦʡ ʪʝʨʘʧʠʠ ʩʦʟʜʘʝʪ ʦʩʦʙʝʥʥʦʩʪʴ 

ʩʪʨʦʝʥʠʷ ʢʣʝʱʝʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʜʣʠʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʪʝʨʘʧʠʠ ʠ 

ʚʳʙʦʨʘ ʧʨʝʧʘʨʘʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʤʦʣʝ-

ʢʫʣ [1]. ɺʦʟʜʝʡʩʪʚʠʶ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʤʝ-

ʰʘʝʪ ʧʣʦʪʥʘʷ ʢʫʪʠʢʫʣʘ, ʧʦʢʨʳʚʘʶʱʘʷ ʪʝʣʦ ʢʣʝʱʝʡ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʨʠ ʩʣʦʷ: ʚʥʝʰʥʠʡ ï ʵʧʠʢʫʪʠʢʫʣʘ, 

ʩʨʝʜʥʠʡ ï ʵʢʟʦʢʫʪʠʢʫʣʘ ʠ ʚʥʫʪʨʝʥʥʠʡ ï ʵʥʜʦʢʫʪʠ-

ʢʫʣʘ [1]. ʕʢʟʦ- ʠ ʵʥʜʦʢʫʪʠʢʫʣʘ ʥʝʧʨʦʥʠʮʘʝʤʳ, ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʣʦ ʢʣʝʱʝʡ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦ ʜʣʷ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʙʦʣʴʰʠʭ ʤʦʣʝʢʫʣ ʵʢʟʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʘʢʘʨʠʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʉʦʦʙʱʝ-

ʥʠʝ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʢʣʝʱʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ 

ʚʦʜʥʦʛʦ ʠʣʠ ʛʘʟʦʚʦʛʦ ʦʙʤʝʥʘ.  

ʉ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʵʣʠʤʠʥʘʮʠʠ ʢʣʝʱʝʡ ʧʨʠ-

ʤʝʥʷʶʪ ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʝ (ʘʢʘʨʠʮʠʜʥʳʝ) ʧʨʝʧʘ-

ʨʘʪʳ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʥʘʠʙʦʣʴʰʫʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʜʦʢʘʟʘʣ ʤʝʪʨʦʥʠʜʘʟʦʣ, ʷʚʣʷʶʱʠʡʩʷ 

ʧʨʦʠʟʚʦʜʥʳʤ ʥʠʪʨʦʠʤʠʜʘʟʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɼʘʥʥʳʡ 

ʧʨʝʧʘʨʘʪ ʥʘʟʥʘʯʘʝʪʩʷ ʢʫʨʩʦʤ ʦʪ 4 ʜʦ 6 ʥʝʜʝʣʴ [2, 3]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʨʦʥʠʜʘʟʦʣ ʫʩʠʣʠʚʘʝʪ ʟʘʱʠʪ-

ʥʳʝ ʠ ʨʝʛʝʥʝʨʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-

ʣʦʯʢʠ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ [4, 5] ʠ ʚʳʟʳʚʘʝʪ ʚʳʨʘ-

ʞʝʥʥʦʝ ʧʨʦʪʠʚʦʦʪʝʯʥʦʝ ʜʝʡʩʪʚʠʝ [6]. ʇʨʝʧʘʨʘʪ ʦʙ-

ʣʘʜʘʝʪ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʟʘʪʨʫʜʥʷʷ 

ʧʨʦʮʝʩʩʳ ʩʠʥʪʝʟʘ ɼʅʂ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʘʵ-

ʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ [7, 8], ʘ ʪʘʢʞʝ ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʤ 

ʚ ʦʪʥʦʰʝʥʠʠ Demodex folliculorum [4]. ɺ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʭ D.I. Grove (1997), P.G. Nielsen (1988) ʜʦʢʘ-

ʟʘʥʦ ʩʫʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʥʝʢʦʪʦ-

ʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʦʪʤʝʯʝʥʦ 

ʧʦʜʘʚʣʝʥʠʝ ʭʝʤʦʪʘʢʩʠʩʘ ʣʝʡʢʦʮʠʪʦʚ [9, 10]. ʀʤʤʫ-

ʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪ ʦʢʘʟʳʚʘʝʪ ʟʘ 

ʩʯʝʪ ʠʥʛʠʙʠʮʠʠ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʷ ʥʝʦʘʥʛʠʦʛʝʥʝʟʫ [11]. ʇʝʨʝʥʦʩʠʤʦʩʪʴ 

ʧʨʝʧʘʨʘʪʘ ʚ ʮʝʣʦʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʂ ʧʦʙʦʯ-

ʥʳʤ ʵʬʬʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʛʦʣʦʚʥʘʷ ʙʦʣʴ, ʪʦʰʥʦʪʘ, 

ʨʚʦʪʘ, ʩʫʭʦʩʪʴ ʚʦ ʨʪʫ, ʢʨʘʧʠʚʥʠʮʘ, ʢʦʞʥʳʡ ʟʫʜ, 

ʣʝʡʢʦʧʝʥʠʷ, ʢʘʥʜʠʜʦʟ [8]. ɸ.ɸ. ʌʨʘʥʢʝʥʙʝʨʛ (2007) 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʯʘ-

ʩʪʠʣʠʩʴ ʥʝʫʜʘʯʠ ʚ ʣʝʯʝʥʠʠ ʜʝʤʦʜʝʢʦʟʘ ʤʝʪʨʦʥʠʜʘ-

ʟʦʣʦʤ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʦ-ʧʘʨʘʟʠʪʘʨʥʦʡ ʬʣʦʨʳ ʢ ʤʝʪʨʦʥʠ-

ʜʘʟʦʣʫ, ʧʨʠʤʝʥʷʝʤʦʤʫ ʙʦʣʝʝ 40 ʣʝʪ [12]. ʂʘʢ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʗ.ɸ. ʖʮʢʦʚʩʢʘʷ 

(2010), ʧʨʝʜʣʘʛʘʝʪ ʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʨʦʥʠʜʘ-

ʟʦʣʘ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘ-

ʣʦʩʴ ʚ ʫʤʝʥʴʰʝʥʠʠ ʵʨʠʪʝʤʳ, ʧʘʧʫʣʦʧʫʩʪʫʣʝʟʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ, ʣʘʙʦʨʘʪʦʨʥʘʷ ʵʣʠʤʠʥʘ-

ʮʠʷ ʢʣʝʱʝʡ ʯʝʨʝʟ 14-21 ʜʝʥʴ ʜʦʩʪʠʛʘʣʘ 2-3 ʰʪʫʢ ʚ 

ʩʦʩʢʦʙʝ [13]. 

ʀʟ ʛʨʫʧʧʳ ʜʨʫʛʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʘʥʪʠʙʘʢʪʝʨʠ-

ʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʝ 

5-ʥʠʪʨʦʠʤʠʜʘʟʦʣʘ (ʆʨʥʠʜʘʟʦʣ) ʮʠʢʣʘʤʠ ʦʪ 8 ʜʦ 10 

ʜʥʝʡ. ʇʨʝʧʘʨʘʪ ʦʙʣʘʜʘʝʪ ʢʘʢ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʤ 

ʜʝʡʩʪʚʠʝʤ, ʪʘʢ ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʤ, ʧʦʚʳʰʘʝʪ 

ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ, ʩʪʠʤʫʣʠʨʫʝʪ ʘʜʨʝʥʝʨʛʠ-

ʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʫʩʠʣʠʚʘʝʪ ʨʝʧʘʨʘʪʠʚʥʳʝ ʧʨʦ-

ʮʝʩʩʳ [5, 14].  
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ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʦʚ ʦʨʥʠʜʘʟʦʣʘ ʠ ʤʝʪʨʦʥʠʜʘʟʦʣʘ ɸ.ɸ. 

ʌʨʘʥʢʝʥʙʝʨʛʦʤ ʠ ʩʦʘʚʪ. (2007) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʦʨʥʠʜʘʟʦʣʘ ʥʘʩʪʫʧʘʝʪ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ 

ʙʳʩʪʨʝʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʝʪʨʦʥʠʜʘʟʦʣʦʤ; ʧʝʨʝʥʦʩʠ-

ʤʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʧʘʮʠʝʥʪʘʤʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ; 

ʦʪʤʝʯʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʘʤʳʤʠ ʯʘʩʪʳʤʠ ʙʳʣʠ ʪʦʰʥʦʪʘ ʠ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʠʚʢʫʩ ʚʦ ʨʪʫ; ʧʦʢʘʟʘʪʝʣʠ ʘʥʘʣʠ-

ʟʦʚ ʢʨʦʚʠ ʠ ʤʦʯʠ ʧʘʮʠʝʥʪʦʚ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʇʨʠ ʣʝʯʝʥʠʠ ʤʝʪʨʦʥʠʜʘʟʦ-

ʣʦʤ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʦʪʤʝʯʘʣʠʩʴ ʯʘʱʝ, ʩʨʝʜʠ 

ʥʠʭ: ʪʦʰʥʦʪʘ, ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʠʚʢʫʩ ʚʦ ʨʪʫ, ʛʦʣʦ-

ʚʦʢʨʫʞʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʢʘʥʜʠʜʦʟʘ. ɺ ʪʝʯʝʥʠʝ 9 ʤʝʩʷ-

ʮʝʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʘʤʠ, ʧʨʠʥʠʤʘʚʰʠʤʠ ʦʨ-

ʥʠʜʘʟʦʣ, ʦʪʤʝʯʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʨʝʮʠʜʠʚʦʚ [12, 15]. 

ʇʨʠ ʚʳʙʦʨʝ ʥʘʨʫʞʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠ ʜʝʤʦʜʝ-

ʢʦʟʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʥʘʨʫʞʥʦʡ 

ʪʝʨʘʧʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʜʝʨʤʘʪʦʣʦʛʠʠ. ɺ ʦʜʥʠʭ 

ʩʣʫʯʘʷʭ ʩʨʘʟʫ ʩʪʦʠʪ ʥʘʟʥʘʯʘʪʴ ʵʪʠʦʪʨʦʧʥʫʶ ʪʝʨʘ-

ʧʠʶ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘʯʠʥʘʪʴ ʩ ʩʠʤʧʪʦʤʘʪʠ-

ʯʝʩʢʦʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʨʝʰʝʥʠʝ 

ʦʩʪʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʭ ʠʤ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʱʫʱʝʥʠʡ. ʅʝʦʙʭʦʜʠʤʳ 

ʩʪʨʦʛʘʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʥʘʨʫʞʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʧʦ-

ʩʪʦʷʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʙʦʣʴʥʳʤ. ʇʨʠ ʦʩʪʨʦʡ ʠ ʧʦ-

ʜʦʩʪʨʦʡ ʬʦʨʤʘʭ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʥʘʯʘʣʘ 

ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʩ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʤ ʜʝʡʩʪʚʠʝʤ ʩʨʝʜʩʪʚ (ʧʨʠʤʦʯʢʠ, ʚʟʙʘʣ-

ʪʳʚʘʝʤʳʝ ʚʟʚʝʩʠ, ʧʘʩʪʳ). ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʦʩʪʨʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʝʨʝ-

ʭʦʜʷʪ ʥʘ ʤʘʟʝʚʫʶ ʬʦʨʤʫ ʧʨʝʧʘʨʘʪʘ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʵʪʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ.  

ʅʘʨʫʞʥʘʷ ʪʝʨʘʧʠʷ ʤʝʪʨʦʥʠʜʘʟʦʣʦʤ (ʢʣʠʦʥ, 

ʤʝʪʨʦʛʠʣ) ʚ ʚʠʜʝ ʤʘʟʠ ʠʣʠ ʛʝʣʷ 2% ʚ ʪʝʯʝʥʠʠ 14 

ʜʥʝʡ ʜʘʣʘ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʄʝʪʨʦʥʠʜʘʟʦʣ ʦʙ-

ʣʘʜʘʝʪ ʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ ʚʣʠʷʝʪ ʥʘ ʢʣʝʪʦʯʥʦ-ʦʧʦʩʨʝʜʦ-

ʚʘʥʥʳʡ ʠʤʤʫʥʠʪʝʪ [20, 21]. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʚʦʟʤʦʞʥʦ ʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

10% ʤʘʟʠ ʙʝʥʟʠʣʙʝʥʟʦʘʪ ʥʘ ʥʦʯʴ [19, 22, 23]. ɺʳʩʦ-

ʢʫʶ ʦʮʝʥʢʫ ʧʦʣʫʯʠʣ ʛʝʣʴ çɼʝʤʦʪʝʥè (ʩʝʨʘ, ʛʠʘʣʫ-

ʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʩʦʢ ɸʣʦʵɺʝʨʘ, ʧʦʣʠʚʠʥʠʣʧʠʨʨʦ-

ʣʠʜʦʥ) ʜʣʷ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʤʦʜʝʢʦʟʦʤ ʠ ʨʦ-

ʟʘʮʝʘ [24]. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʜʝʤʦʜʝʢʦʟʝ ʠʩʧʦʣʴ-

ʟʫʶʪ ʣʝʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʘʪʦʛʝʥʝʟ ʟʘʙʦʣʝʚʘ-

ʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʘʢʥʝʬʦʨʤʥʦʛʦ ʪʠʧʘ ʜʝʤʦ-

ʜʝʢʦʟʘ ʠʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤ-

ʥʳʝ ʨʝʪʠʥʦʠʜʳ (ʠʟʦʪʨʝʪʠʥʦʠʥ) ʚ ʜʦʟʠʨʦʚʢʝ 0,1-0,5 

ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʠ 2-4 ʤʝʩʷʮʝʚ [16]. 

 ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʭʨʦʥʠ-

ʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʠ ʠ ʣʝʯʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. 

ɼʣʷ ʪʝʨʘʧʠʠ ʦʢʦʣʦʛʣʘʟʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʩʧʠʨʪʦʵʬʠʨʥʳʝ ʩʤʝʩʠ, 3-5% ʪʨʠʭʦʧʦʣʦʚʳʡ 

ʢʨʝʤ, ʩʫʣʴʬʘʧʠʨʘʟʠʥ ʥʘʪʨʠʷ, ʘʥʪʠʭʦʣʠʥʵʩʪʝʨʘʟʥʳʝ 

ʩʨʝʜʩʪʚʘ (ʭʦʣʠʥʦʤʠʤʝʪʠʢʠ): ʬʠʟʦʩʪʠʛʤʠʥ, 0,02% 

ʬʦʩʬʘʢʦʣ, 0,01% ʘʨʤʠʥ, 0,5% ʪʦʩʤʠʣʝʥ [25]. ʍʦʨʦ-

ʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʧʨʠʤʝ-

ʥʝʥʠʠ ʙʣʝʬʘʨʦʛʝʣʷ 1 ʠ 2, ʙʣʝʬʘʨʦʣʦʩʴʦʥʘ [26]. ɺʳ-

ʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣ ʧʨʝʧʘʨʘʪ çʉʧʨʝ-

ʛʘʣʴè, ʩʦʜʝʨʞʘʱʠʡ ʨʘʩʪʚʦʨ ʵʩʜʝʧʘʣʝʪʨʠʥʘ ʠ ʧʠʧʝ-

ʨʦʥʠʣʘʙʫʪʦʢʩʠʜʘ. ɽʛʦ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʧʦʨʘʞʝʥʥʳʝ 

ʫʯʘʩʪʢʠ ʢʦʞʠ, ʚʪʠʨʘʷ ʪʘʤʧʦʥʦʤ 1-3 ʨʘʟʘ ʚ ʜʝʥʴ. 

ʇʨʝʧʘʨʘʪ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪʩʷ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʩʝʨʴ-

ʝʟʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ [27, 28].  

ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʨʘʢ-

ʪʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʪʠʣʘʩʴ ʥʦʚʳʤʠ ʚʳʩʦʢʦʵʬ-

ʬʝʢʪʠʚʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʦʚʳʩʠʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʨʘʯʘ ʚ ʣʝʯʝʥʠʠ 

ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʠʤʠ ʜʝʨʤʘʪʦʟʘʤʠ. ɸʥʪʠʧʘʨʘʟʠ-

ʪʘʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʧʝʨʤʝʪʨʠʥ (ʛʨʫʧʧʘ 

ʧʠʨʝʪʨʦʠʜʦʚ). ʇʠʨʝʪʨʦʠʜʳ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʣʠʧʠʜ-

ʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʤʝʤʙʨʘʥ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʥʘʨʫ-

ʰʘʷ ʨʘʙʦʪʫ ʥʘʪʨʠʝʚʳʭ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠ-

ʨʫʶʪ ʧʦʣʷʨʠʟʘʮʠʶ ʤʝʤʙʨʘʥ. ʈʝʧʦʣʷʨʠʟʘʮʠʷ ʤʝʤ-

ʙʨʘʥʳ ʟʘʪʨʫʜʥʷʝʪʩʷ, ʯʪʦ ʧʘʨʘʣʠʟʫʝʪ ʧʘʨʘʟʠʪʘ. 

ʄʦʣʝʢʫʣʳ ʧʠʨʝʪʨʦʠʜʦʚ ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ 

ʢʫʪʠʢʫʣʫ ʢʣʝʱʘ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʚ ʛʝʤʦʣʠʤʬʝ 

[1]. 5% ʢʨʝʤ ʧʝʨʤʝʪʨʠʥʘ ʥʘʥʦʩʷʪ ʜʚʘʞʜʳ ʚ ʜʝʥʴ ʚ 

ʪʝʯʝʥʠʝ 15-30 ʜʥʝʡ [17, 18]. ʆʜʥʘʢʦ ʥʘʜʦ ʧʦʤʥʠʪʴ, 

ʯʪʦ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʢʦʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʝʦʜʠʥʘʢʦʚʘ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʥʠʢʘʶʪ ʚ ʢʦʞʫ ʚ ʦʙʣʘʩʪʠ 

ʣʠʮʘ, ʛʜʝ ʪʦʣʱʠʥʘ ʨʦʛʦʚʦʛʦ ʩʣʦʷ ʤʠʥʠʤʘʣʴʥʘ. ʧʦ-

ʵʪʦʤʫ ʚʦʟʤʦʞʥʦ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʧʦʙʦʯʥʳʭ ʵʬ-

ʬʝʢʪʦʚ ʚ ʚʠʜʝ ʵʨʠʪʝʤʳ, ʧʨʦʩʪʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʜʝʨ-

ʤʘʪʠʪʘ. ʊʘʢʞʝ ʘʢʘʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʢʘʟʳʚʘʶʪ 

ʧʨʝʧʘʨʘʪʳ ʣʠʥʜʘʥ 1%, ʢʨʦʪʘʤʠʪʦʥ 10%, ʠʚʝʨʤʝʢ-

ʪʠʥ [3, 19]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʠʚʝʨʤʝʢʪʠʥ ʧʝʨʦʨʘʣʴʥʦ ʚ ʜʦʟʝ 200ʤʛ/ʢʛ 

ʤʘʩʩʳ ʪʝʣʘ ʢʫʨʩʦʤ ʦʪ 3 ʜʦ 7 ʜʥʝʡ. ɺ ʈʦʩʩʠʠ ʜʘʥʥʳʡ 

ʧʨʝʧʘʨʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʣʝʯʝʥʠʷ ʜʝʤʦʜʝ-

ʢʦʟʘ ʫ ʞʠʚʦʪʥʳʭ. ʇʨʠʤʝʥʝʥʠʝ 1% ʣʠʥʜʘʥʘ ʪʘʢʞʝ 

ʚʳʟʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʦʤʥʝʥʠʡ ʠʟ-ʟʘ ʝʛʦ ʥʝʡʨʦʪʦʢ-

ʩʠʯʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʚ ʨʷʜʝ ʩʪʨʘʥ ʧʨʝʧʘʨʘʪ ʟʘʧʨʝʱʝʥ, 

ʘ ʚ ʥʝʢʦʪʦʨʳʭ - ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ. 10% 

ʢʨʦʪʘʤʠʪʦʥ ʥʘʥʦʩʠʪʩʷ ʥʘ ʢʦʞʫ ʥʘ ʥʦʯʴ ʚ ʪʝʯʝʥʠʠ 

ʜʚʫʭ-ʪʨʝʭ ʜʥʝʡ, ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʝʪ-

ʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʀʟ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʫʟʢʦʧʦʣʦʩʥʦʛʦ ʩʠʥʝʛʦ 

ʩʚʝʪʘ (405-420 ʥʤ). ɼʣʠʥʳ ʚʦʣʥ ʛʦʣʫʙʦʛʦ ʩʚʝʪʘ ʥʝ-

ʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʜʣʠʥ ʚʦʣʥ ʋʌ-ʠʟʣʫʯʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʫʟʢʦʧʦʣʦʩʥʳʡ ʩʠʥʠʡ ʩʚʝʪ ʜʦʩʪʠʛʘʝʪ ʩʝʪʯʘʪʦʛʦ ʩʣʦʷ 

ʜʝʨʤʳ, ʧʨʦʥʠʢʘʷ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 2,5 ʤʤ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʨʘʩʧʦʣʦʞʝʥʠʶ ʩʘʣʴʥʳʭ ʞʝʣʝʟ. ɽʜʠʥʠʯ-

ʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʣʝʯʝʥʠʠ ʘʢʥʝ, 

ʦʩʣʦʞʥʝʥʥʳʭ ʜʝʤʦʜʝʢʦʟʦʤ [29]. ɸʥʪʠʜʝʤʦʜʝʢʦʟ-

ʥʦʝ ʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʢʨʠʦʪʝʨʘʧʠʷ, ʘ ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʙʦʣʝʝ ʩʪʦʡʢʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʠʦʪʝʨʘʧʠʶ ʚ ʩʦʯʝ-

ʪʘʥʠʠ ʩ ʥʘʨʫʞʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʤʝʪʨʦʥʠʜʘʟʦʣ [23, 30]. ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʠʤʧʫʣʴʩʥʦʛʦ ʩʚʝʪʘ (IPL) ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʢʣʝʱʝʡ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʩʘʩʳʚʘʥʠʶ ʣʠʤʬʦʮʠʪʘʨʥʳʭ 

ʠʥʬʠʣʴʪʨʘʪʦʚ [31]. 

ʀʥʦʛʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʧʩʠʭʦʩʦʤʘ-

ʪʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʢʘʨʦʬʦʙʠʝʡ 
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ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʢʣʝʱʝʡ Demodex spp., ʪʨʝʙʫʶ-

ʱʠʝ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ.  

ʆ.ɽ. ɸʢʠʣʦʚ (2002) ʨʘʟʨʘʙʦʪʘʣ ʥʦʚʳʡ ʩʧʦʩʦʙ 

ʣʝʯʝʥʠʷ ʜʝʤʦʜʝʢʦʟʘ ʧʠʣʦʢʘʨʧʠʥʦʚʳʤ ʛʝʣʝʤ ʩ ʧʨʦ-

ʟʝʨʠʥʦʤ. ʇʠʣʦʢʘʨʧʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ ʦʙʣʘʜʘʝʪ ʚʳ-

ʨʘʞʝʥʥʳʤ ʘʢʘʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ ʧʨʦʟʝʨʠʥ 

ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʧʠʣʦʢʘʨʧʠʥʘ [32]. ɺ.ʀ. ɸʣʴʙʘ-

ʥʦʚʦʡ ʠ ʩʦʘʚʪ. (2006) ʙʳʣ ʟʘʧʘʪʝʥʪʦʚʘʥ ʧʨʝʧʘʨʘʪ 

ʄɸʂ (ʤʘʟʝʚʘʷ ʘʢʘʨʠʮʠʜʥʘʷ ʢʦʤʧʦʟʠʮʠʷ), ʩʦʜʝʨʞʘ-

ʱʠʡ ʩʘʣʠʮʠʣʦʚʫʶ ʢʠʩʣʦʪʳ, ʦʢʠʩʴ ʮʠʥʢʘ, ʩʝʨʫ, ʜʝ-

ʛʦʪʴ, ʩʢʠʧʠʜʘʨ, ʣʘʥʦʣʠʥ, ʚʘʟʝʣʠʥ ʠ ʧʘʨʘʬʠʥ. ʄʘʟʴ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʥʦʩʠʪʴ ʚʝʯʝʨʦʤ (ʚ ʧʝʨʠʦʜ ʘʢʪʠʚ-

ʥʦʩʪʠ ʢʣʝʱʝʡ) ʥʘ ʚʩʶ ʢʦʞʫ ʣʠʮʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʦʙʣʘʩʪʠ ʚʦʢʨʫʛ ʛʣʘʟ ʥʘ 1,5-2 ʯʘʩʘ, ʟʘʪʝʤ ʦʩʪʘʪʢʠ 

ʤʘʟʠ ʩʤʳʚʘʶʪ. ʅʘʟʥʘʯʘʝʪʩʷ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʣʝʯʝʥʠʷ (ʥʝ ʙʦʣʝʝ 30 ʜʥʝʡ). 

ʄʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʚʦʜʷʪʩʷ ʢ ʩʦʙʣʶʜʝʥʠʶ 

ʦʙʱʝʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʘʜʝʢʚʘʪʥʦʛʦ ʠ ʨʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʫʭʦʜʘ ʟʘ ʢʦʞʝʡ ʣʠʮʘ, ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘ-

ʥʠʷ ʠ ʦʪʜʳʭʘ. ɺʘʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʟʘʱʠʪʥʳʭ 

ʩʨʝʜʩʪʚ ʧʨʦʪʠʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʩʦʣʥʮʝ [33]. ʇʨʠ 

ʠʟʤʝʥʝʥʠʷʭ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʫ [27]. 
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ʀʚʘʥʦʚ ɸ.ʅ. 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ 

ʌɻɹʋ çʄʦʩʢʦʚʩʢʠʡ ʅʀʀ ʛʣʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʠʤ. ɻʝʣʴʤʛʦʣʴʮʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʦʪʜʝʣ ʪʨʘʚʤʘʪʦ-

ʣʦʛʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ 

 

Abstract 
The work is devoted to non YAG-Laser surgery, which is used for treatment hemophthalm of traumatic gen-

esis. 

YAG-Laser vitreolysis is a select operation or a independent unit. YAG-laser destruction on vitreous reduces 

the time of treatment of traumatic hemophthalm. 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʥʝʠʥʚʘʟʠʚʥʦʡ ʀɸɻ-ʣʘʟʝʨʥʦʡ ʭʠʨʫʨʛʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʣʝʯʝʥʠʷ ʛʝʤʦʬʪʘʣʴʤʘ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ. 

ʀɸɻ-ʣʘʟʝʨʥʳʡ ʚʠʪʨʝʦʣʠʟʠʩ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʝʡ ʚʳʙʦʨʘ ʠʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʝʜʠʥʠ-

ʮʝʡ. ʀɸɻ-ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢʠ ʣʝʯʝʥʠʷ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʛʝʤʦʬ-

ʪʘʣʴʤʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʀɸɻ-ʣʘʟʝʨʥʳʡ ʚʠʪʨʝʦʣʠʟʠʩ, ʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʛʝʤʦʬʪʘʣʴʤ. 

Keywords: YAG-laser vitreolysis, traumatic hemophthalm. 

 

ɺʚʝʜʝʥʠʝ. ʉʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʫʶ ʩʦʝʜʠʥʠʪʝʣʴ-

ʥʫʶ ʪʢʘʥʴ, ʦʩʥʦʚʥʳʤʠ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʢʦʤ-

ʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʚʦʜʘ, ʢʦʣʣʘʛʝʥ, ʛʠʘʣʫ-

ʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʤʝʪʘʙʦʣʠʟʤ ʩʘ-

ʤʦʛʦ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʠ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʥʠʤ 

ʚʥʫʪʨʠʛʣʘʟʥʳʭ ʩʪʨʫʢʪʫʨ [4]. ʇʨʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʪʨʘʚʤʘʭ ʛʣʘʟʘ, ʫʚʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʢʨʦʚʦʠʟʣʠʷ-

ʥʠʷʭ ʚ ʩʪʝʢʣʦʚʠʜʥʦʤ ʪʝʣʝ (ʛʝʤʦʬʪʘʣʴʤ) ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʬʠʙʨʠʥʦʟʥʘʷ ʵʢʩʩʫʜʘʮʠʷ ʩ ʦʨʛʘ-

ʥʠʟʘʮʠʝʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʵʢʩʩʫʜʘʪʘ ʠ ʢʨʦʚʠ ʩ ʧʦ-

ʩʣʝʜʫʶʱʝʡ ʦʪʩʣʦʡʢʦʡ ʩʝʪʯʘʪʢʠ, ʮʠʣʠʘʨʥʦʛʦ ʪʝʣʘ ʠ 

ʨʘʟʚʠʪʠʝʤ ʩʫʙʘʪʨʦʬʠʠ. 

ʀʟʣʠʚʰʘʷʩʷ ʚ ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ ʢʨʦʚʴ, ʪʦʢʩʠ-

ʯʝʩʢʠ ʜʝʡʩʪʚʫʝʪ ʥʘ ʚʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʘʟʘ, ʚʳʟʳʚʘʝʪ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʝʪʯʘʪʦʡ ʦʙʦʣʦʯʢʠ, 

ʚʪʦʨʠʯʥʫʶ ʛʣʘʫʢʦʤʫ, ʢʘʪʘʨʘʢʪʫ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦʝ 

ʦʩʣʦʞʥʝʥʠʝ ʛʝʤʦʬʪʘʣʴʤʘ - ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʷ ʩ ʦʙʨʘ-

ʟʦʚʘʥʠʝʤ ʰʚʘʨʪ. ʈʘʟʚʠʪʠʝ ʰʚʘʨʪ ʚʝʜʸʪ ʢ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʚ 27% ʩʣʫʯʘʝʚ, ʠʥʬʠʮʠʨʦʚʘ-

ʥʠʶ ʠ ʧʦʷʚʣʝʥʠʶ ʛʝʤʦʵʥʜʦʬʪʘʣʴʤʠʪʘ, ʘ ʚ 5-7% ʢ 

ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʛʠʙʝʣʠ ʛʣʘʟʘ [7].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʛʝʤʦʬʪʘʣʴʤʘʭ ʧʨʠʤʝ-

ʥʷʶʪ ʪʦʪʘʣʴʥʫʶ ʠʣʠ ʯʘʩʪʠʯʥʫʶ ʚʠʪʨʵʢʪʦʤʠʶ [1], 

ʢʦʪʦʨʘʷ ʜʘʝʪ ʙʳʩʪʨʳʡ ʵʬʬʝʢʪ ʚ 32-67% ʩʣʫʯʘʝʚ [9]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʭʠʨʫʨʛʦʚ ʫʢʘʟʳʚʘʶʪ ʪʦ, 

ʯʪʦ ʥʘ ʟʨʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʫʜʘʝʪʩʷ ʚʦʩʩʪʘʥʦʚʠʪʴ ʣʠʰʴ ʚ 40% ʩʣʫʯʘʝʚ 

[3, 8, 9]. ɺʠʪʨʝʘʣʴʥʘʷ ʭʠʨʫʨʛʠʷ ʛʝʤʦʬʪʘʣʴʤʘ ʙʳʣʘ ʠ 

ʦʩʪʘʝʪʩʷ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ, ʫʯʠʪʳʚʘʷ ʦʪ 15 ʜʦ 46% 

ʧʨʦʮʝʥʪʦʚ ʦʩʣʦʞʥʝʥʠʡ [8, 9]. 

ʈʘʙʦʪʘʤʠ ɸ.ɺ. ʉʪʝʧʘʥʦʚʘ, ɸ.ʅ. ʀʚʘʥʦʚʘ c ʩʦ-

ʘʚʪ. ʚ 1990-1991 ʛʛ. ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʝʦʜʠʤʦʚʦʛʦ ʀɸɻ-ʣʘʟʝʨʘ ʚ ʨʝʞʠʤʝ ʤʦʜʫʣʷʮʠʠ ʜʦʙ-

ʨʦʪʥʦʩʪʠ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʢʦʣʣʘʛʝʥʦʚʳʭ ʩʪʨʫʢ-

ʪʫʨ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ, ʝʛʦ ʦʚʦʜʥʝʥʠʝ ʠ ʚʘʢʫʦʣʠ-

ʟʘʮʠʶ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʦʥʠʟʘʮʠʝʡ ʩʪʝʢʣʦʚʠʜʥʦʛʦ 

ʪʝʣʘ ʠ ʘʢʪʠʚʘʮʠʝʡ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʤ, 

ʯʪʦ ʣʝʛʣʦ ʚ ʦʩʥʦʚʫ ʀɸɻ-ʣʘʟʝʨʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ, ʨʘʟ-

ʚʠʚʘʶʱʝʛʦʩʷ ʧʨʠ ʢʨʦʚʦʠʟʣʠʷʥʠʷʭ. ʇʨʠ ʵʪʦʤ ʣʘʟʝʨ-

ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʘʥʷʪʴ ʠʟ-

ʤʝʥʝʥʠʷ ʚ ʩʪʝʢʣʦʚʠʜʥʦʤ ʪʝʣʝ, ʥʦ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʠʭ 

ʨʘʟʚʠʪʠʷ. 

Nd:YAG ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʝʢʣʦʚʠʜ-

ʥʦʝ ʪʝʣʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʞʠʞʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ 

ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ [6] ʠ ʧʦʷʚʣʝʥʠʝʤ ʵʥʟʠʤʦʚ ʚ 

ʩʪʝʢʣʦʚʠʜʥʦʤ ʪʝʣʝ ʠ ʫʩʠʣʝʥʠʝʤ ʛʠʜʨʦʮʠʨʢʫʣʷʮʠʠ 

ʚʥʫʪʨʠ ʝʛʦ. 

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʀɸɻ-
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ʣʘʟʝʨʥʦʛʦ ʣʝʯʝʥʠʷ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʛʝʤʦʬʪʘʣʴʤʘ ï 

ʀɸɻ-ʣʘʟʝʨʥʳʡ ʚʠʪʨʝʦʣʠʟʠʩ. 

ʎʝʣʴ - ʠʟʫʯʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʣʘʟʝʨʥʘʷ ʫʩʪʘʥʦʚʢʘ 

"Visulas-YAG II" ʬʠʨʤʳ "Karl Zeiss" (ɻʝʨʤʘʥʠʷ). 

ʕʥʝʨʛʠʷ ʠʤʧʫʣʴʩʘ 0,8-9,2 mJ (ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 6,2 

mJ), ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ ʦʪ 2 ʜʦ 150.  

 ʀʩʧʦʣʴʟʫʝʤʘʷ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ 

ʚʠʪʨʝʦʣʠʟʠʩʘ ʧʨʠ ʛʝʤʦʬʪʘʣʴʤʝ ʠʤʝʝʪ ʧʘʪʝʥʪ ʥʘ 

ʠʟʦʙʨʝʪʝʥʠʝ ʈʌ ˉ 2180204 ʦʪ 22.02.2000 ʠ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʨʘʟʨʫʰʝʥʠʠ ʜʝʩʪʨʫʢʮʠʡ ʩʪʝʢʣʦʚʠʜʥʦʛʦ 

ʪʝʣʘ ʠ ʫʩʠʣʝʥʠʠ ʣʠʟʠʩʘ ʦʩʪʘʚʰʠʭʩʷ ʬʨʘʛʤʝʥʪʦʚ ʧʨʠ 

ʀɸɻ-ʣʘʟʝʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. 

ʀɸɻ-ʣʘʟʝʨʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʦʪ ʧʝʨʚʳʭ ʜʦ 126 ʩʫʪʦʢ (ʩʨʝʜʥʠʡ ʩʨʦʢ 17,4 ʩʫʪʦʢ) 

ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʤʦʬʪʘʣʴʤʘ. ʂʦʣʠʯʝʩʪʚʦ ʩʝʘʥ-

ʩʦʚ 1-30. ʂʨʠʪʝʨʠʝʤ ʦʢʦʥʯʘʥʠʷ ʩʝʘʥʩʘ ʩʣʫʞʠʣʦ ʩʦ-

ʩʪʦʷʥʠʝ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ - ʥʘʩʳʱʝʥʥʦʩʪʴ ʬʨʘʛ-

ʤʝʥʪʘʤʠ ʨʘʟʨʫʰʝʥʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʢʨʦʚʠ, ʵʢʩʩʫʜʘʪʘ ʠ ʧʨʠʙʣʠʞʝʥʠʝ ʠʭ ʢ ʥʘʨʫʞʥʳʤ 

ʛʨʘʥʠʮʘʤ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ.  

ʕʥʝʨʛʦʨʝʞʠʤʳ ʜʝʩʪʨʫʢʮʠʠ ʧʦʜʙʠʨʘʣʠʩʴ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: ʦʙʲʝʤ ʠ ʣʦʢʘ-

ʣʠʟʘʮʠʷ ʛʝʤʦʬʪʘʣʴʤʘ, ʝʛʦ ʘʢʫʩʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, 

ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ. 

ʀɸɻ-ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʯʠʥʘʣʠ ʩ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ, ʧʨʦʜʚʠʛʘʷʩʴ 

ʧʦ ʤʝʨʝ ʣʠʟʠʩʘ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢ ʧʝʨʠʬʝ-

ʨʠʠ. ʇʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʥʘʨʫʞʥʳʤ ʛʨʘʥʠʮʘʤ ʩʪʝʢ-

ʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʵʥʝʨʛʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʥʠʞʝʥʘ, ʪ.ʢ. ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʘʚʤʘʪʠ-

ʟʘʮʠʠ ʭʨʫʩʪʘʣʠʢʘ ʠ ʦʙʦʣʦʯʝʢ. 

ʇʦ ʣʦʢʘʣʠʟʘʮʠʠ, ʦʙʲʝʤʫ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʠ 

ʜʘʥʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʚʳʜʝ-

ʣʠʣʠ ʬʦʨʤʳ ʛʝʤʦʬʪʘʣʴʤʘ: ʯʘʩʪʠʯʥʳʡ (ʧʝʨʝʜʥʠʡ, 

ʟʘʜʥʠʡ), ʩʫʙʪʦʪʘʣʴʥʳʡ, ʪʦʪʘʣʴʥʳʡ [2, 5]. 

ʇʨʠ ʯʘʩʪʠʯʥʦʤ ʛʝʤʦʬʪʘʣʴʤʝ, ʚ ʥʘʰʝʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʠ ʵʥʝʨʛʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʠʣʘ, ʚ ʩʨʝʜʥʝʤ 

2-5 ʤɼʞ, ʧʨʠ ʩʫʙʪʦʪʘʣʴʥʦʤ - 2-8 ʤɼʞ, ʧʨʠ ʪʦʪʘʣʴ-

ʥʦʤ ʛʝʤʦʬʪʘʣʴʤʝ ʜʦʩʪʠʛʘʣʘ 10 ʤɼʞ.  

ʇʦ ʧʣʦʪʥʦʩʪʠ ʛʝʤʦʬʪʘʣʴʤʘ ʤʳ ʚʳʜʝʣʠʣʠ ʩʣʝ-

ʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

1. ʇʣʘʚʘʶʱʠʝ ʧʦʤʫʪʥʝʥʠʷ ʜʦ 20 ʜɹ;  

2. ʌʠʢʩʠʨʦʚʘʥʥʳʝ ʧʦʤʫʪʥʝʥʠʷ ʠ ʧʣʝʥʯʘʪʳʝ 
ʦʙʨʘʟʦʚʘʥʠʷ 20-30 ʜɹ;  

3. ɻʨʫʙʳʝ ʧʣʝʥʯʘʪʳʝ ʬʠʙʨʦʟʥʳʝ ʧʦʤʫʪʥʝʥʠʷ 
30-40 ʜɹ ʠ ʚʳʰʝ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʣʘʚʘʶʱʠʝ ʧʦʤʫʪʥʝʥʠʷ 

ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʧʣʦʪʥʦʩʪʴʶ ʦʢʦʣʦ 5 ʜɹ - ʵʥʝʨ-

ʛʠʷ ʠʤʧʫʣʴʩʘ ʤʠʥʠʤʘʣʴʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 

ʤɼʞ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʩʪʝʢʣʦʚʠʜʥʦʛʦ 

ʪʝʣʘ ʥʘʨʘʩʪʘʝʪ ʵʥʝʨʛʠʷ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. 

ɺ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʚʳʷʚʣʝʥʳ: ʨʫʙʝʮ 

ʨʦʛʦʚʠʮʳ (20%), ʨʫʙʝʮ ʩʢʣʝʨʳ (22,6%), ʧʘʨʘʣʠʪʠ-

ʯʝʩʢʠʡ ʤʠʜʨʠʘʟ (8,6%), ʯʘʩʪʠʯʥʘʷ ʠ ʧʦʣʥʘʷ ʘʥʠʨʠ-

ʜʠʷ (4,6%), ʚʳʚʠʭ ʠ ʧʦʜʚʳʚʠʭ ʭʨʫʩʪʘʣʠʢʘ ʚ ʩʪʝʢʣʦ-

ʚʠʜʥʦʝ ʪʝʣʦ (11,3%), ʢʘʪʘʨʘʢʪʘ (10,6%), ʘʬʘʢʠʷ 

(5,1%), ʦʪʩʣʦʡʢʘ ʩʦʩʫʜʠʩʪʦʡ ʦʙʦʣʦʯʢʠ (2,3%), ʦʪ-

ʩʣʦʡʢʘ ʩʝʪʯʘʪʢʠ (1,8%), ʚʥʫʪʨʠʛʣʘʟʥʦʝ ʠʥʦʨʦʜʥʦʝ 

ʪʝʣʦ (3,2%), ʠʥʦʨʦʜʥʦʝ ʪʝʣʦ ʚ ʦʨʙʠʪʝ (5,4%), ʚʳʧʘ-

ʜʝʥʠʝ ʦʙʦʣʦʯʝʢ (1,3%), ʩʫʙʘʪʨʦʬʠʷ (1,3%), ʚʪʦʨʠʯ-

ʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (1,9%).ʊʷʞʝʩʪʴ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ʧʘʪʦʣʦʛʠʠ ʪʨʝʙʫʝʪ ʧʝʨʝʭʦʜʘ ʥʘ ʙʦʣʝʝ ʱʘʜʷʱʠʡ ʠ 

ʚʳʚʝʨʝʥʥʳʡ ʨʝʞʠʤ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʪʝʢʣʦ-

ʚʠʜʥʦʛʦ ʪʝʣʘ ʧʨʦʚʦʜʠʣʠ ʙʠʦʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ ʤʝʪʦʜʘʤʠ. ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʦʚ ñɸ/B 

Scan System Model 837ò ʬʠʨʤʳ Humphrey Instru-

ments (A Division of Carl Zeiss, Inc.). ʀʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʵʣʝʢʪʨʦʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʋɿ ʜʠʘʛʥʦ-

ʩʪʠʢʠ. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʵʭʦ-

ʩʠʛʥʘʣʦʚ ʦʪ ʛʣʫʙʦʢʠʭ ʩʪʨʫʢʪʫʨ ʛʣʘʟʘ ʧʫʪʝʤ ʣʦʛʘ-

ʨʠʬʤʠʯʝʩʢʦʛʦ ʫʩʠʣʝʥʠʷ (LOG) ʠ ʚʨʝʤʝʥʥʦʡ ʢʦʤ-

ʧʝʥʩʘʮʠʠ ʫʩʠʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʟʦʥʜʠʨʫʶʱʝʛʦ ʋɿ 

ʠʤʧʫʣʴʩʘ (TGS). ʉ ʪʦʡ ʞʝ ʮʝʣʴʶ ʥʘʤʠ ʧʨʠʤʝʥʷʣʩʷ 

ʨʝʞʠʤ ʚʨʝʤʝʥʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

(ɺʈʏ), ʢʦʪʦʨʳʡ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʣʫʯʠʣ 

ʥʘʟʚʘʥʠʝ Transfer Functions (TF). ʃʠʥʝʡʥʳʡ ʪʠʧ 

ʫʩʠʣʝʥʠʷ ʵʭʦ-ʩʠʛʥʘʣʦʚ TF1, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʩ ʤʘʢ-

ʩʠʤʘʣʴʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ñʩʝʨʦʡ ʰʢʘʣʳò, ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʧʨʠ ʧʣʘʚʘʶʱʠʭ ʧʦʤʫʪʥʝʥʠʷʭ ʩʪʝʢʣʦʚʠʜʥʦʛʦ 

ʪʝʣʘ. ʃʠʥʝʡʥʳʡ ʪʠʧ ʫʩʠʣʝʥʠʷ ʵʭʦ-ʩʠʛʥʘʣʦʚ TF2 ʩ 

ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ñʩʝʨʦʡ ʰʢʘʣʳò ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʦʤʫʪʥʝʥʠʷʭ ʠ ʧʣʝʥʯʘ-

ʪʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ. ʈʝʞʠʤ ʫʩʠ-

ʣʝʥʠʷ ʵʭʦ-ʩʠʛʥʘʣʦʚ TF3, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʚʳʰʝ-

ʥʠʝ ʫʨʦʚʥʷ ʵʭʦ-ʩʠʛʥʘʣʦʚ ʦʪ ʟʘʜʥʝʛʦ ʦʪʜʝʣʘ ʛʣʘʟʥʦʛʦ 

ʷʙʣʦʢʘ, ʧʦʟʚʦʣʷʣ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʣʘʙʦ ʚʳʨʘʞʝʥ-

ʥʳʝ ʦʪʨʘʞʝʥʥʳʝ ʋɿ ʠʤʧʫʣʴʩʳ ʦʪ ʟʘʜʥʝʡ ʦʪʩʣʦʡʢʠ 

ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ. ʃʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʪʠʧ ʫʩʠʣʝ-

ʥʠʷ TF4 c ʫʟʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ñʩʝʨʦʡ ʰʢʘʣʳò ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʥʠʟʢʦ-

ʘʤʧʣʠʪʫʜʥʳʭ ʵʭʦ-ʩʠʛʥʘʣʦʚ ʚ ʛʣʫʙʦʢʠʭ ʦʪʜʝʣʘʭ 

ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ. ʈʝʞʠʤʳ TF5 ʠ TF6, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʫʩʠʣʝʥʠʝ ʵʭʦ-ʩʠʛʥʘʣʦʚ 

ʦʪ ʛʣʫʙʦʢʠʭ ʩʪʨʫʢʪʫʨ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ ʩ ʤʘʢʩʠʤʘʣʴ-

ʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʜʠʘʧʘʟʦʥʘ ñʩʝʨʦʡ ʰʢʘʣʳò ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʧʨʠ ʚʦʚʣʝʯʝʥʠʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʮʝʩʩ ʟʘʜʥʝʛʦ ʦʙʦʣʦʯʝʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɸʥʪʠʣʦʛʘ-

ʨʠʬʤʠʯʝʩʢʠʡ ʪʠʧ ʫʩʠʣʝʥʠʷ TF7, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʜʠʘʧʘʟʦ-

ʥʦʤ ñʩʝʨʦʡ ʰʢʘʣʳò, ʧʨʠʤʝʥʷʣʠ ʧʨʠ ʛʨʫʙʳʭ ʧʣʝʥʯʘ-

ʪʳʭ ʠʣʠ ʬʠʙʨʦʟʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʪʝʢʣʦʚʠʜʥʦʛʦ 

ʪʝʣʘ.  

ʀʩʩʣʝʜʦʚʘʥʦ 265 ʙʦʣʴʥʳʭ (265 ʛʣʘʟ) ʩ ʪʨʘʚʤʘ-

ʪʠʯʝʩʢʠʤ ʛʝʤʦʬʪʘʣʴʤʦʤ. 

ʇʨʠʯʠʥʦʡ ʛʝʤʦʬʪʘʣʴʤʘ ʙʳʣʘ ʦʩʢʦʣʦʯʥʘʷ 

ʪʨʘʚʤʘ ʛʣʘʟʘ ʩ ʚʥʝʜʨʝʥʠʝʤ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ ʚ 74 

ʩʣʫʯʘʷʭ (27,9%), ʢʦʥʪʫʟʠʷ (ʫʜʘʨ ʪʫʧʳʤ ʧʨʝʜʤʝʪʦʤ) 

ʚ 102 ʩʣʫʯʘʷʭ (38,4%), ʚʟʨʳʚʥʘʷ ʪʨʘʚʤʘ ʚ 19 ʩʣʫ-

ʯʘʷʭ (7,1%), ʦʛʥʝʩʪʨʝʣʴʥʘʷ ʪʨʘʚʤʘ ʚ 5 ʩʣʫʯʘʷʭ 

(1,8%), ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ - ʚ 65 ʩʣʫ-

ʯʘʷʭ (24,8%).  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘ-

ʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ, 

ʙʠʦʤʠʢʨʦʩʢʦʧʠʶ, ʦʬʪʘʣʴʤʦʩʢʦʧʠʶ, ʪʦʥʦʤʝʪʨʠʶ, 

ʵʭʦʛʨʘʬʠʶ (ʣʦʢʘʣʠʟʘʮʠʷ, ʦʙʲʝʤ ʠ ʘʢʫʩʪʠʯʝʩʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʧʦʤʫʪʥʝʥʠʡ ʚ ʩʪʝʢʣʦʚʠʜʥʦʤ ʪʝʣʝ), ʙʦʣʴ-
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ʥʦʤʫ ʥʘ ʬʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʠʜʨʠʘʟʘ ʚ ʘʤʙʫʣʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʝʡ ʧʨʦʚʦ-

ʜʠʣʠ ʀɸɻ-ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʝʢʣʦʚʠʜʥʦʝ 

ʪʝʣʦ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʝʘʥʩ ʧʦʚʪʦʨʷʣʠ ʜʦ 

ʫʩʪʨʘʥʝʥʠʷ ʷʚʣʝʥʠʡ ʛʝʤʦʬʪʘʣʴʤʘ ʠ ʫʚʝʣʠʯʠʚʘʣʠ 

ʵʥʝʨʛʠʶ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʧʝʨʝʨʳʚʘʭ 

ʤʝʞʜʫ ʩʝʘʥʩʘʤʠ ʠʥʩʪʠʣʣʠʨʦʚʘʣʠ 0,1% ʜʝʢʩʘʤʝʪʘ-

ʟʦʥ 3 ʨʘʟʘ ʚ ʜʝʥʴ ʩ ʢʦʥʪʨʦʣʝʤ ɺɻɼ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʛʝʤʦʣʠʟʘ ʨʘʟʨʫʰʝʥʥʳʭ ʩʪʨʫʢ-

ʪʫʨ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʧʨʠʤʝʥʷʣʠ ʚ ʢʦʤʙʠʥʘʮʠʷʭ: 

ʛʝʧʘʨʠʥ, ʵʤʦʢʩʠʧʠʥ, ʜʠʮʠʥʦʥ ʠ ʘʤʠʥʦʢʘʧʨʦʥʦʚʘʷ 

ʢʠʩʣʦʪʘ ʚ ʠʥʲʝʢʮʠʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʀɸɻ-ʣʘʟʝʨʥʦʝ ʣʝʯʝʥʠʝ ʛʝʤʦʬʪʘʣʴʤʘ ʧʨʠʚʦʜʠʪ ʢ ʜʝ-

ʩʪʨʫʢʮʠʠ ʰʚʘʨʪ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʨʘʟʣʠʯʥʦʡ 

ʧʣʦʪʥʦʩʪʠ, ʨʘʟʨʫʰʝʥʠʶ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʢʨʦʚʠ, ʫʩʠ-

ʣʝʥʠʶ ʵʬʬʝʢʪʘ ʛʝʤʦʣʠʟʘ ʧʦʩʣʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝ-

ʨʘʧʠʠ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ ʧʨʠ ʛʝʤʦʬʪʘʣʴʤʝ ʨʘʩʩʘʩʳʚʘ-

ʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 196 ʩʣʫʯʘʷʭ (73,9%), ʨʝʮʠʜʠʚ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʦʪʤʝʯʝʥ ʚ 39 ʩʣʫʯʘʷʭ (14,7%) (ʦʪ ʣʦ-

ʢʘʣʴʥʦʛʦ ʜʦ ʩʫʙʪʦʪʘʣʴʥʦʛʦ) ʠ ʚ 19 ʩʣʫʯʘʷʭ (7,2%) ï 

ʦʩʪʘʝʪʩʷ ʤʝʣʢʦʜʠʩʧʝʨʩʥʘʷ ʚʟʚʝʩʴ ʠ ʧʦʩʣʝʜʫʶʱʘʷ 

ʧʠʛʤʝʥʪʘʮʠʷ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ (ʢʦʪʦʨʫʶ ʤʳ ʥʝ 

ʩʯʠʪʘʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʪʘʢ ʢʘʢ ʧʦʣ-

ʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʥʝ ʚʦʩʩʪʘ-

ʥʦʚʠʣʘʩʴ). ɺ 9 ʩʣʫʯʘʷʭ (3,4%) ʩʦʭʨʘʥʷʣʠʩʴ ʷʚʣʝʥʠʷ 

ʬʠʙʨʦʟʘ, ʚ 2 ʩʣʫʯʘʷʭ (0,8%) ʛʣʘʟʘ ʙʳʣʠ ʵʥʫʢʣʠʠʨʦ-

ʚʘʥʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʷʞʝʩʪʴʶ ʪʨʘʚʤʳ. ɺ ʵʪʠʭ 11 

ʩʣʫʯʘʷʭ ʠʤʝʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʨʫʙʮʦʚʳʭ ʧʦ-

ʚʨʝʞʜʝʥʠʡ, ʩʦʯʝʪʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʪʨʘʚʤʳ: ʤʥʦʞʝ-

ʩʪʚʝʥʥʳʝ ʚʥʫʪʨʠʛʣʘʟʥʳʝ ʠʥʦʨʦʜʥʳʝ ʪʝʣʘ, ʩʦʯʝʪʘʶ-

ʱʠʝʩʷ ʩ ʚʳʧʘʜʝʥʠʝʤ ʦʙʦʣʦʯʝʢ, ʦʪʩʣʦʡʢʦʡ ʩʝʪʯʘʪʦʡ 

ʠ ʩʦʩʫʜʠʩʪʦʡ ʦʙʦʣʦʯʝʢ. 

ɺ 38 ʩʣʫʯʘʷʭ (14,3%) ʧʦʩʣʝ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʝʜʝʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʚʠʪʨ-

ʵʢʪʦʤʠʷ: ʧʨʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʤ ʛʝʤʦʬʪʘʣʴʤʝ 36 

ʙʦʣʴʥʳʤ (16,6%) ʠ ʧʨʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʚʟʚʝʩʠ 

ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ 22 ʙʦʣʴʥʳʤ (8,3%). ʇʨʠ ʧʦ-

ʩʣʝʜʥʝʡ ʧʘʪʦʣʦʛʠʠ ʦʪʤʝʯʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ ʨʘʟʞʠ-

ʞʝʥʠʝ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ, ʪʘʢ ʯʪʦ ʧʨʠ ʚʠʪʨʵʢʪʦ-

ʤʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʨʝʞʠʤ ʘʩʧʠʨʘʮʠʠ. 

ʀʩʭʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʘʜʝʢ-

ʚʘʪʥʦ ʬʨʘʛʤʝʥʪʠʨʫʶʪʩʷ, ʘ ʟʘʪʝʤ ʪʘʢʞʝ ʭʦʨʦʰʦ ʧʦʜ-

ʚʝʨʛʘʶʪʩʷ ʣʠʟʠʩʫ ʧʦʩʣʝ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ,, ʢʘʢ ʚ ʨʘʥʥʠʝ, ʪʘʢ ʠ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʧʦʩʣʝ ʛʝ-

ʤʦʬʪʘʣʴʤʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʚʘʥʪʠʪʘʪʠʚʥʦʡ ʵʭʦʛʨʘʬʠʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ 1. ʅʘʙʣʶʜʘʣʦʩʴ ʫʤʝʥʴʰʝ-

ʥʠʝ ʘʢʫʩʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ.  

ʊʘʙʣʠʮʘ ˉ1 

ʈʝʟʫʣʴʪʘʪʳ ʢʚʘʥʪʠʪʘʪʠʚʥʦʡ ʵʭʦʛʨʘʬʠʠ ʜʦ ʠ ʧʦʩʣʝ ʀɸɻ 

-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʛʝʤʦʬʪʘʣʴʤʝ. 

ʈʝʞʠʤ ʚʨʝʤʝʥʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 
ʜʦ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ 

ʧʦʩʣʝ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ 

TF1 (ʧʣʘʚʘʶʱʠʝ ʧʦʤʫʪʥʝʥʠʷ) 20-23 ʜɹ 5-8 ʜɹ 

TF2 (ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʦʤʫʪʥʝʥʠʷ ʠ ʧʣʝʥʯʘʪʳʝ ʦʙ-

ʨʘʟʦʚʘʥʠʷ) 
30 ʜɹ 17-19 ʜɹ 

TF3 (ʟʘʜʥʷʷ ʦʪʩʣʦʡʢʘ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ) 12-15 ʜɹ 5-8 ʜɹ 

TF4(ʛʣʫʙʦʢʠʝ ʦʪʜʝʣʳ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ) 32-34 ʜɹ 18-20 ʜɹ 

TF5 ʠ TF6 (ʟʘʜʥʠʡ ʦʙʦʣʦʯʝʯʥʳʡ ʢʦʤʧʣʝʢʩ)  35-40 ʜɹ 19-23 ʜɹ 

TF7 (ʛʨʫʙʳʝ ʧʣʝʥʯʘʪʳʝ ʧʦʤʫʪʥʝʥʠʷ ʩ ʷʚʣʝʥʠʷʤʠ 

ʬʠʙʨʦʟʘ) 
40 ʜɹ 32-35 ʜɹ 

ʉʨʝʜʠ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʀɸɻ-

ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʝʟ ʫʩʠʣʠʚʘʶʱʝʛʦ ʛʝʤʦʣʠʟ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʨʘʩʩʘʩʳʚʘʥʠʝ ʛʝʤʦʬ-

ʪʘʣʴʤʘ ʧʨʦʠʟʦʰʣʦ ʥʘ 12-45 ʩʫʪʢʠ (ʩʨʝʜʥʠʡ ʩʨʦʢ 

26,6 ʩʫʪʦʢ), ʘ ʚ ʛʨʫʧʧʝ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʪʠ ʩʨʝʜ-

ʩʪʚʘ ʥʘ 9-33 ʩʫʪʢʠ (17,2 ʩʫʪʦʢ). ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʫʩʠʣʝʥʠʷ ʛʝʤʦʣʠʟʘ ʢʨʦʚʠ 

ʚ ʩʪʝʢʣʦʚʠʜʥʦʤ ʪʝʣʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʧʦʣʦʚʠʥʥʦʡ 

ʜʦʟʝ ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʘʷ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ 24 ʩʣʫʯʘʷʭ (9%) ʦʪʤʝʯʘʣʩʷ ʧʦʜʲʝʤ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ɺɻɼ ʜʦ 28-34 ʤʤ ʨʪ.ʩʪ., ʠʟ ʥʠʭ ʚ 17 ʩʣʫʯʘʷʭ 

(6,4%) ʧʨʠʤʝʥʷʣʠ ʠʥʪʝʥʩʠʚʥʳʡ ʢʫʨʩ ʛʠʧʦʪʝʥʟʠʚ-

ʥʦʡ ʪʝʨʘʧʠʠ ʚ ʪʝʯʝʥʠʝ 1-3 ʥʝʜʝʣʴ. ʄʳ ʩʚʷʟʳʚʘʝʤ 

ʧʦʜʲʝʤ ɺɻɼ ʩ ʦʚʦʜʥʝʥʠʝʤ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʳʩʦʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʇʦʩʣʝ ʢʦʤʧʝʥʩʘʮʠʠ ɺɻɼ ʣʝʯʝʥʠʝ ʛʝʤʦʬʪʘʣʴʤʘ ʧʨʦ-

ʜʦʣʞʝʥʦ ʩ ʧʦʤʦʱʴʶ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʙʲ-

ʝʤʘ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʪʘʢʞʝ 

ʙʳʣ ʩʥʠʞʝʥ ʚ 5 ʩʣʫʯʘʷʭ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʧʨʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʤ ʢʨʦʚʦʠʟʣʠʷʥʠʠ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʣʘʟʝʨʥʳʭ ʩʝʘʥʩʦʚ.  

ɻʝʤʦʣʠʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘʙʣʶʜʘʣʩʷ ʠ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝ ʙʳʣʦ ʷʚ-

ʥʦʛʦ ʨʘʟʨʫʰʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʠ ʙʝʟ ʚʠʜʠʤʳʭ ʠʤ-

ʧʫʣʴʩʥʳʭ ʨʘʟʨʷʜʦʚ. 

ɼʠʥʘʤʠʢʘ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙ-

ʣʠʮʝ ˉ 2. 

ʆʩʪʨʦʪʘ ʟʨʝʥʠʷ ʫʣʫʯʰʠʣʘʩʴ ʥʘ 0,01-0,7 ʚ 232 

ʩʣʫʯʘʷʭ (87,5%) ʠ ʥʝ ʦʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠ-

ʥʘʤʠʢʠ ʚ 33 ʩʣʫʯʘʷʭ (12,5%). 
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ʊʘʙʣʠʮʘ ˉ2 

ɺʠʟʦʤʝʪʨʠʷ ʜʦ ʠ ʧʦʩʣʝ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ  

ʧʨʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʛʝʤʦʬʪʘʣʴʤʝ. 

ʆʩʪʨʦʪʘ ʟʨʝʥʠʷ  ʜʦ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʩʣʝ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

Pr. L. in C. 16 (6,1%) 4 (1,6%) 

Pr. L. in C. 89 (35,1%) 18 (7,1%) 

0,01-0,05 69 (27,2%) 27 (10,7%) 

0,06-0,09 52 (20,5%) 17 (6,7%) 

0,1-0,3 37 (14,5%) 53 (20,8%) 

0,4-0,6 7 (2,7%) 81 (31,9%) 

0,7-0,8  38 (14,9%) 

0,9-1,0  20 (7,9%) 

ʀʊʆɻʆ 254 (100%) 

ʄʝʪʦʜʠʢʘ ʀɸɻ-ʣʘʟʝʨʥʦʛʦ ʚʠʪʨʝʦʣʠʟʠʩʘ ʧʦʟʚʦ-

ʣʷʝʪ ʜʦʩʪʠʯʴ ʚʠʟʫʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʙʝʟ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʢʘʢ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟ-

ʤʝʥʝʥʠʷʭ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ, ʪʘʢ ʠ ʧʨʠ ʦʙʰʠʨʥʳʭ 

ʠ ʛʨʫʙʦ ʚʳʨʘʞʝʥʥʳʭ, ʜʘʪʴ ʩʪʠʤʫʣ ʢ ʨʘʩʩʘʩʳʚʘʥʠʶ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ. 

ɼʘʥʥʳʡ ʚʠʜ ʦʧʝʨʘʮʠʠ ʦʙʣʝʛʯʘʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ 

ʚʠʪʨʵʢʪʦʤʠʶ, ʚʳʟʳʚʘʷ ʨʘʟʞʠʞʝʥʠʝ ʩʪʝʢʣʦʚʠʜʥʦʛʦ 

ʪʝʣʘ ʠ ʨʘʟʨʫʰʝʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩ 

ʜʘʣʴʥʝʡʰʠʤ ʣʠʟʠʩʦʤ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʦʧʝʨʘʮʠʶ ʚʳʙʦʨʘ ʧʨʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʛʝʤʦʬ-

ʪʘʣʴʤʝ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʙʨʠ-

ʥʦʣʠʪʠʢʘ, ʢʘʢ ʙʦʣʝʝ ʩʠʣʴʥʦʛʦ "ʘʢʪʠʚʘʪʦʨʘ" ʣʠʟʠʩʘ 

ʨʘʟʨʫʰʝʥʥʳʭ ʀɸɻ-ʣʘʟʝʨʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘ-

ʟʦʚʘʥʠʡ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ [7].  

ɺʳʚʦʜʳ. 

1. ʀɸɻ-ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʧʨʠ ʛʝʤʦʬ-

ʪʘʣʴʤʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʚʳʟʳʚʘʝʪ ʠʭ ʨʘʟʨʫʰʝʥʠʝ ʩ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʣʠʟʠʩʦʤ. 

2. ʀɸɻ-ʣʘʟʝʨʥʳʡ ʚʠʪʨʝʦʣʠʟʠʩ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘ-

ʮʠʝʡ ʚʳʙʦʨʘ ʧʨʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʛʝʤʦʬʪʘʣʴʤʝ. 

3. ʀɸɻ-ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʝʢʣʦʚʠʜʥʦʝ 

ʪʝʣʦ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʡ ʝʜʠʥʠʮʝʡ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠ ʭʠʨʫʨʛʠ-

ʯʝʩʢʦʤ ʠʣʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤ ʣʝʯʝʥʠʠ ʛʝʤʦʬʪʘʣʴʤʘ. 

4. ʀɸɻ-ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʝʢʣʦʚʠʜʥʦʝ 

ʪʝʣʦ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢʠ ʣʝʯʝʥʠʷ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʛʝ-

ʤʦʬʪʘʣʴʤʘ. 
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Abstract 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ ʫ ʙʦʣʴ-

ʥʳʭ ʦʩʪʨʳʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʚʠʨʫʩʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʦʪ-

ʜʝʣʝʥʠʷʭ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʴʥʠʮʳ (ʚ 2013-2015 ʛ.ʛ.) ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʵʪʠʦʪʨʦʧʥʦʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʥʛʘʣʷʮʠʷʤʠ ʮʠʢʣʦʬʝʨʦʥʘ. 

ɸʥʥʦʪʘʮʠʷ 

The article presents the results of studying the dynamics of the level of cytokines in the blood in patients with 

acute respiratory viral infections after hospital treatment in the departments of the Kharkiv Regional Clinical In-

fectious Diseases Hospital (2013-2015) using etiotropic antiviral therapy in combination with cycloferon inhala-

tions. 

 

Keywords: ʩytokines, blood, acute respiratory viral infections, antiviral drugs, cycloferon inhalations, inpa-

tient treatment 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʪʦʢʠʥʳ, ʢʨʦʚʴ, ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʠʥʛʘʣʷʮʠʠ ʮʠʢʣʦʬʝʨʦʥʘ, ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ɻʨʠʧʧ ʠ ʜʨʫʛʠʝ 

ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ (ʆʈɺʀ) 

ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ 

ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [3, 95; 4, 3-5; 12, 

340; 18, 414].  

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʪʠʦʪʨʦʧʥʦʡ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ, ʥʘʣʠʯʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʠʨʫʩʦʚ 

ʢ ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʝʧʘʨʘʪʘʤ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʦʩʣʦʞʥʝʥʠʡ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʣʝʯʝʥʠʷ ʜʘʥ-

ʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ [1, 102-107; 11, 9-14; 18, 95; 

24, 476-481; 27, 71].  

ʎʠʢʣʦʬʝʨʦʥ ʷʚʣʷʝʪʩʷ ʠʥʜʫʢʪʦʨʦʤ ʵʥʜʦʛʝʥ-

ʥʦʛʦ ʨʘʥʥʝʛʦ ʠʥʪʝʨʬʝʨʦʥʘ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ. ɽʛʦ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚ-

ʥʦʩʪʴʶ, ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ [5, 31-34; 

13, 1-2; 16, 1420].  

ɼʦʢʘʟʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ 

ʧʫʪʠ ʚʚʝʜʝʥʠʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʦ-

ʢʘʟʘʥʥʘʷ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ çʥʝ-

ʙʫʣʘʡʟʝʨʥʳʭè ʪʝʭʥʦʣʦʛʠʡ ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʨʘʞʝʥʠ-

ʷʤʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʠ ʫ ʙʦʣʴʥʳʭ ʛʨʠʧʧʦʤ ʠ 

ʆʈɺʀ [4, 13; 8, 9, 1-3; 15, 43; 22, 86-92; 27, 71-81].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʮʠʪʦʢʠʥʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡ-

ʰʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʝʨ-

ʚʠʯʥʳʤʠ ʧʝʨʝʜʘʪʯʠʢʘʤʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʦʚ. ɸʥʘʣʠʟ ʮʠʪʦʢʠ-

ʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʝʤ ʪʷʞʝʩʪʠ 

ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʦʡ ʪʝʨʘʧʠʠ [14, 18-41].  

 ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʮʠʪʦʢʠʥʦʚʦʛʦ ʩʪʘʪʫʩʘ ʫ ʙʦʣʴ-

ʥʳʭ ʦʩʪʨʳʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʚʠʨʫʩʥʳʤʠ ʠʥʬʝʢ-

ʮʠʷʤʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʛʘʣʷʮʠʡ ʮʠʢʣʦʬʝʨʦʥʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʜ 

ʥʘʙʣʶʜʝʥʠʝʤ ʩʦʩʪʦʷʣʦ 152 ʙʦʣʴʥʳʭ ʆʈɺʀ, 110 (%) 

ʤʫʞʯʠʥ ʠ 42 (%) ʞʝʥʱʠʥʳ, ʚ ʚʦʟʨʘʩʪʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʜʦ 30 ʣʝʪ (77%), ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦ-

ʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʆʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʝʢ-

ʮʠʦʥʥʦʡ ʙʦʣʴʥʠʮʝ (ʆʂʀɹ) ʛ. ʍʘʨʴʢʦʚʘ ʚ 2013 - 

2015 ʛ.ʛ.  

ɼʠʘʛʥʦʟ ʆʈɺʀ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʦʛʣʘʩʥʦ ʧʨʠʥʷ-

ʪʳʤ ʈʝʢʦʤʝʥʜʘʮʠʷʤ ʠ ʧʨʦʪʦʢʦʣʘʤ ʩ ʫʯʸʪʦʤ ʵʧʠʜʝ-

ʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ ʍ ʧʝʨʝʩʤʦʪʨʘ 

(ʄʂɹ-10) [10, 30].  

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 93 ʙʦʣʴʥʳʭ ʆʈɺʀ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʘʤʠʟʦʥ ʚ ʪʘʙʣʝʪʢʘʭ ʚʥʫʪʨʴ ʧʦ 

500 ʤʛ 3 ʨʘʟʘ ʚ ʩʫʪʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5-7 ʜʥʝʡ ʠʣʠ 

ʘʤʠʢʩʠʥ ʚ ʧʝʨʚʳʝ 2 ʜʥʷ ʣʝʯʝʥʠʷ - ʧʦ 125 ʤʛ, ʟʘʪʝʤ 

ʧʦ 125 ʤʛ ʯʝʨʝʟ 48 ʯʘʩʦʚ.  

ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 59 ʙʦʣʴ-

ʥʳʭ ʆʈɺʀ, ʢʦʪʦʨʳʤ ʥʘʨʷʜʫ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʦʪʠ-

ʚʦʚʠʨʫʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚʥʫʪʨʴ ʧʨʦʚʦʜʠʣʠ ʠʥʛʘʣʷ-

ʮʠʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʠʥʜʫʢʪʦʨʘ ʠʥʪʝʨʬʝʨʦʥʘ 

ʮʠʢʣʦʬʝʨʦʥʘ ʚ ʜʦʟʝ 2,0 ʤʣ 12,5% ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʢ ʢʦʪʦʨʦʤʫ ʜʦʙʘʚʣʷʣʠ 2,0 ʤʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 10 ʜʦ 20 ʤʠʥʫʪ 

ʝʞʝʜʥʝʚʥʦ. ʀʥʛʘʣʷʮʠʠ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʪʨʸʭʨʝʞʠʤʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʥʝʙʫʣʘʡʟʝʨʘ (ʠʥʛʘ-

ʣʷʪʦʨʘ) çɼʝʣʴʬʠʥè ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ çʌʣʘʝʤ 

ʅʫʦʚʘè (ɯʪʘʣʠʷ) ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʟ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʨʘʩʧʳʣʠʪʝʣʝʡ ʪʠʧʘ çʈʘʧʠʜʬʣʘʝʤ 2è ʽ çʈʘ-

ʧʠʜʬʣʘʝʤ 6 ʧʣʶʩè. ʃʝʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ 5-7 ʜʥʝʡ ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝʤ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʠ ʜʝʟʠʥʪʘʢʩʠʢʘʮʠʦʥʥʦʡ ʪʝʨʘ-

ʧʠʠ.  

ʇʨʦʛʨʘʤʤʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʧʦ-

ʣʫʯʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦʙ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʤʥʝʟʝ, ʘʥʘʤʥʝʟʝ ʞʠʟʥʠ, ʭʘʨʘʢʪʝʨʝ ʥʘʯʘʣʘ ʟʘʙʦ-

ʣʝʚʘʥʠʷ, ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʥʜʨʦʤʘʭ, ʨʝʟʫʣʴʪʘʪʘʭ ʣʘ-

ʙʦʨʘʪʦʨʥʦʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʵʪʠʦʣʦʛʠʠ ʆʈɺʀ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʨʝʘʢʮʠʶ ʠʤʤʫʥʦʬʣʶʦʨʝʩʮʝʥʮʠʠ (ʈʀʌ) ʤʘʪʝʨʠʘʣʘ 

ʩʦ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʦʩʦʛʣʦʪʢʠ. 

ʇʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: ʧʦʣʫ, ʚʦʟʨʘʩʪʫ, 

ʩʨʦʢʘʤ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ, ʥʦʟʦʣʦʛʠʯʝʩʢʦʤʫ ʜʠʘ-

ʛʥʦʟʫ, ʪʷʞʝʩʪʠ ʠ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʟʘʙʦʣʝ-

ʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʫ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦ-

ʛʠʠ ʥʘʙʣʶʜʘʝʤʳʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʩʦʧʦʩʪʘ-

ʚʠʤʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʫ 32 ʙʦʣʴʥʳʭ (ʧʦ 16 ʙʦʣʴʥʳʭ ʚ 

ʛʨʫʧʧʝ) ʦʮʝʥʠʚʘʣʠ ʣʦʢʘʣʴʥʳʡ ʮʠʪʦʢʠʥʦʚʳʡ ʩʪʘʪʫʩ 

ʧʦ ʜʠʥʘʤʠʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ 

ʚ ʩʣʶʥʝ ʙʦʣʴʥʳʭ ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦ-

ʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ). ɺʩʝ ʙʦʣʴʥʳʝ ʙʳʣʠ ʦʙ-

ʩʣʝʜʦʚʘʥʳ ʜʚʘʞʜʳ: ʚ ʨʘʟʛʘʨ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚ ʧʝʨʠʦʜ 

ʨʘʥʥʝʡ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʠʠ. ʆʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʶ: ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-ʘʣʴʬʘ (TNFŬ), ʠʥ-

ʪʝʨʣʝʡʢʠʥʘ 1ɓ (IL-1ɓ), ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʥʪʘʛʦʥʠʩʪʘ ʢ 

ʠʥʪʝʨʣʝʡʢʠʥʫ 1 (IL-1Rʘ), ʠʥʪʝʨʣʝʡʢʠʥʘ 6 (IL-6), ʠʥ-

ʪʝʨʣʝʡʢʠʥʘ 10 (IL-10). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʪʦʢʦʣʦʤ, ʧʨʠʣʘʛʘʝʤʦʤ ʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʝʩʪ-

ʩʠʩʪʝʤʝ: ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʘʨʠʘʥʪ ʩʝʥʜʚʠʯ-ELISA, ʠʩ-

ʧʦʣʴʟʫʷ ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦʨʳ ʨʝʘʛʝʥʪʦʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ɸʆ çɺʝʢʪʦʨ-ɹʝʩʪè (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ). 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ SPSS 17.0RU for Windows. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʧʘʨʘʤʝʪʨʠʯʩʝʢʠʡ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʡ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɿʥʘʯʠʤʳʤʠ 

ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ ʧʨʠ p < 0,05 ) [8].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʝʨ-

ʚʠʯʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘ-

ʥʠʷ (ʇʎʈ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʙʳʣ ʜʠʘ-

ʛʥʦʩʪʠʨʦʚʘʥʳ ʆʈɺʀ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ʀʟ 

152 ʙʦʣʴʥʳʭ çʧʘʨʘʛʨʠʧʧè ʙʳʣ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜ-

ʪʚʝʨʞʜʸʥ ʫ 31% ʙʦʣʴʥʳʭ, ʘʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ 

ï ʫ 12% ʧʘʮʠʝʥʪʦʚ, çʨʠʥʦʩʠʥʪʠʮʠʘʣʴʥʳʡ ʚʠʨʫʩè ï 

ʫ 1% ʥʘʙʣʶʜʘʝʤʳʭ ʣʠʮ, ʨʠʥʦʩʠʥʪʠʮʠʘʣʴʥʳʡ ʚʠʨʫʩ 

+ ʘʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ - ʫ 1% ʙʦʣʴʥʳʭ. ʋ 50% 

ʙʦʣʴʥʳʭ ʙʳʣʦ ʆʈɺʀ ʥʝʠʟʚʝʩʪʥʦʡ ʵʪʠʦʣʦʛʠʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʩʦʩʪʦʷʥʠʝ 

ʙʦʣʴʥʳʭ ʫʣʫʯʰʠʣʦʩʴ, ʚʩʝ ʙʦʣʴʥʳʝ ʙʳʣʠ ʚʳʧʠʩʘʥʳ 

ʩ ʚʳʟʜʦʨʦʚʣʝʥʠʝʤ.  

ʇʨʠ ʵʪʦʤ ʩ ʚʳʟʜʦʨʦʚʣʝʥʠʝʤ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

ʚʳʧʠʩʘʣʠʩʴ 48% ʙʦʣʴʥʳʭ ʆʈɺʀ ʜʦ 6 ʜʥʝʡ ʧʨʝʙʳ-

ʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʪʘ-

ʢʦʚʳʭ ʠʟ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ.  
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ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʠʭʦʨʘʜʢʠ ʠ ʩʠʥʜʨʦʤʘ ʦʙ-

ʱʝʡ ʠʥʪʦʢʩʠʢʘʮʠʠ (ʉʆʀ) ʜʦ 3-ʭ ʜʥʝʡ ʙʳʣʘ ʚʦ ʚʪʦ-

ʨʦʡ ʛʨʫʧʧʝ ʫ 70% ʙʦʣʴʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 13% ʣʠʮ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ.  

ʂʫʧʠʨʦʚʘʥʠʝ ʢʘʪʘʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʥʘ 3-ʡ 

ʜʝʥʴ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʫ 68% 

ʙʦʣʴʥʳʭ ʆʈɺʀ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 9% ʣʠʮ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ. ʋ ʚʩʝʭ ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʢʫʧʠʨʦʚʘ-

ʥʠʝ ʢʘʪʘʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʦ 5 

ʜʥʝʡ ʦʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ. ʋ 58% ʙʦʣʴʥʳʭ ʆʈɺʀ ʧʝʨ-

ʚʦʡ ʛʨʫʧʧʳ, ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʠʥʛʘʣʷʮʠʠ ʮʠʢʣʦʬʝ-

ʨʦʥʘ, ʢʫʧʠʨʦʚʘʥʠʝ ʢʘʪʘʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʧʦʩʣʝ 6-ʛʦ ʜʥʷ ʣʝʯʝʥʠʷ.  

ʀʟ ʦʩʣʦʞʥʝʥʠʡ ʦʩʪʨʳʡ ʙʨʦʥʭʠʪ ʜʠʘʛʥʦʩʪʠʨʦ-

ʚʘʥ ʫ 5% ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠ 29% ʣʠʮ ʆʈɺʀ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ. ʉʠʥʫʩʠʪ ʥʘʙʣʶʜʘʣʩʷ ʫ 11% ʙʦʣʴ-

ʥʳʭ ʆʈɺʀ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠ ʫ 27% ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ. 

ʊʘʢʞʝ ʫ ʙʦʣʴʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ 

ʢʨʦʚʠ (ʩʤ. ʪʘʙʣ.1, ʨʠʩ. 1).  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʠ ʨʠʩʫʥʢʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-ʘʣʴʬʘ (TNFa) ʚ ʢʨʦʚʠ ʫ 

ʙʦʣʴʥʳʭ ʆʈɺʀ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ ʩʥʠʞʘ-

ʣʘʩʴ: ʥʘ 43,8 % ʫ ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 27% 

- ʫ ʣʠʮ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʥʪʝʨʣʝʡʢʠʥʘ 1ɓ (IL-1ɓ) ʪʘʢʞʝ 

ʩʥʠʞʘʣʘʩʴ ʥʘ 25% ʫ ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠ ʜʦ-

ʩʪʦʚʝʨʥʦ ʤʝʥʝʝ ʟʥʘʯʠʤʦ ï (ʥʘ 20,4%) ʫ ʣʠʮ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ. 

ʊʘʙʣʠʮʘ 1. 

ʋʨʦʚʝʥʴ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʆʈɺʀ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘ-

ʟʘʪʝʣʷ, 

ʝʜ. ʠʟʤʝʨʝʥʠʷ 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ (ʄÑʤ) 

ʋ ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

(n = 16) 

ʋ ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

 (n = 16) 

TNFa, ʧʛ/ʣ 31.58056 Ñ 5.400788 / 17.7698 Ñ 

2.894653** 

30.15467 Ñ 4.3942 / 22.40898 Ñ 4.769619* 

IL-1ɓ, ʧʛ/ʣ 106.9862 Ñ 7.75797 / 

77.0273 Ñ 4.88102 

108.4749 Ñ 7.71877 / 

86.2363 Ñ 6.92913* 

IL- 1Ra, ʧʛ/ʣ 140.4176 Ñ 17.05048 /  

360.6650 Ñ 37.05356** 

134.8445 Ñ 15.87366 / 

235.7373Ñ 20.87870 

IL- 6, ʧʛ/ʣ 21.45832 Ñ 3.052974 / 

11.72387 Ñ 1.850795* 

22.62741 Ñ 2.705367 / 

16.99329 Ñ 1.397227* 

IL- 10, ʧʛ/ʣ 41.75838 Ñ 5.498567 / 

27.54942 Ñ 3.861640 ** 

38.29911 Ñ 4.260707 / 

33.69137 Ñ 4.451288** 

 

ʇʨʠʤʝʯʘʥʠʝ: * - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʨ < 0,050; ** - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʨʠ ʨ < 0,010. 

 

 
ʈʠʩ. 1 ʀʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ (ʚ %) ʫ ʙʦʣʴʥʳʭ ʆʈɺʀ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ. 
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ʈʠʩ. 2 ʈʘʟʣʠʯʠʷ ʜʠʥʘʤʠʢʠ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ (ʚ %) ʫ ʙʦʣʴʥʳʭ ʆʈɺʀ ʚ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʝʥʠʷ 

ʋʨʦʚʝʥʴ ʠʥʪʝʨʣʝʡʢʠʥʘ 6 (IL-6) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʙʦʣʝʝ ʟʥʘʯʠʤʦ ʩʥʠʞʘʣʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (ʥʘ 

45%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 13,2% - ʫ ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. 

 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʠʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʝʮʝʧʪʦʨ-

ʥʦʛʦ ʘʥʪʘʛʦʥʠʩʪʘ ʢ ʠʥʪʝʨʣʝʡʢʠʥʫ 1 (IL-1Rʘ) ʟʥʘ-

ʯʠʤʦ ʧʦʚʳʰʘʣʘʩʴ: ʥʘ 157% - ʫ ʣʠʮ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʠ ʥʘ 75% - ʫ ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ.  

ʋ ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʫʨʦʚʝʥʴ ʧʨʦʪʠʚʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʣʝʡʢʠʥʘ 10 (IL-10) 

ʩʥʠʞʘʣʩʷ ʥʘ 33% ʥʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠʝʤ ʥʘ 13,2% ʫ 

ʣʠʮ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. 

ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʠʥʘʤʠʢʦʡ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʛʨʫʧʧʘʭ ʙʳʣʠ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ (ʩʤ. 

ʨʠʩ. 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʆʈɺʀ, ʥʘʭʦʜʠʚʰʠʭʩʷ 

ʧʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝ-

ʯʝʥʠʷ ʥʘ ʵʪʘʧʝ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʠʠ ʠʟ-

ʤʝʥʷʣʩʷ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ: ʩʥʠʞʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ: ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-

ʘʣʴʬʘ (TNFŬ), ʠʥʪʝʨʣʝʡʢʠʥʘ 1ɓ (IL-1ɓ), ʠʥʪʝʨʣʝʡ-

ʢʠʥʘ 6 (IL-6), ʧʦʚʳʰʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʪʠʚʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ: ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʥʪʘʛʦ-

ʥʠʩʪʘ ʢ ʠʥʪʝʨʣʝʡʢʠʥʫ 1 (IL-1Rʘ), ʩʥʠʞʘʣʩʷ ʫʨʦʚʝʥʴ 

ʠʥʪʝʨʣʝʡʢʠʥʘ 10 (IL-10). ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦ ʙʳʣʠ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʫ ʙʦʣʴʥʳʭ, ʧʦʣʫ-

ʯʘʚʰʠʭ ʠʥʛʘʣʷʮʠʠ ʮʠʢʣʦʬʝʨʦʥʘ ʥʘ ʬʦʥʝ ʩʪʘʥʜʘʨʪ-

ʥʦʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ. 

ɺʓɺʆɼʓ 

1. ɺʢʣʶʯʝʥʠʝ ʠʥʛʘʣʷʮʠʡ ʮʠʢʣʦʬʝʨʦʥʘ ʚ ʧʨʦ-

ʛʨʘʤʤʫ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʆʈɺʀ ʦʧʪʠʤʠʟʠʨʫʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʦʪʨʦʧʥʦʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘ-

ʧʠʠ, ʥʘ ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʥʘ-

ʤʠʢʠ ʠʟʤʝʥʷʷ ʧʨʦʬʠʣʴ ʮʠʪʦʢʠʥʦʚ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʦʪʨʘʞʘʶʪ ʜʠʥʘʤʠʢʫ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘ-

ʧʠʠ ʠ ʩʪʨʦʠʪʴ ʧʨʦʛʥʦʟʳ.  

2. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʦʩʥʦʚʳʚʘʶʪ ʨʝ-

ʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʛʘʣʷʮʠʡ 

ʮʠʢʣʦʬʝʨʦʥʘ ʚ ʧʨʘʢʪʠʢʫ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʆʈɺʀ: ʚ 

ʩʪʘʮʠʦʥʘʨʘʭ, ʧʦʣʠʢʣʠʥʠʢʘʭ ʠ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 
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OUR EXPERIENCE IN THE APPLICATION MODULE TO ECHOSONOGRAPHY SONO 31 THE 
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DISEASES OF THE PARANASAL SINUSES 
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ʅɸʐ ʆʇʓʊ ʇʆ ʇʈʀʄɽʅɽʅʀʖ ʄʆɼʋʃʗ ɼʃʗ ʕʍʆʉʀʅʋʉʆʉʂʆʇʀʀ SONO 31 ɺ 

ATMOS DIAGNOSTIC  CUBE ɺ ʆɼʅʆʄɽʈʅʆʄ ʋʃʔʊʈɸɿɺʋʂʆɺʆʄ ʀʉʉʃɽɼʆɺɸʅʀʀ 

ɺʆʉʇɸʃʀʊɽʃʔʅʓʍ ɿɸɹʆʃɽɺɸʅʀʁ ʆʂʆʃʆʅʆʉʆɺʓʍ ʇɸɿʋʍ 

 

ʈʘʝʚʩʢʠʡ ʀ.ɺ. 

ɺʨʘʯ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛ, ʃʆʈ ʎʝʥʪʨ. ʎʝʥʪʨ ʩʣʫʭʘ, ʛ.ʏʝʣʷʙʠʥʩʢ 

 

Abstract 

The article provides a diagnostic evaluation of one-dimensional sound survey module for echosonography 

SONO 31 the ATMOS Diagnostic Cube, positive and negative aspects, diagnostic and informative. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʜʥʦʤʝʨʥʦʛʦ ʟʚʫʢʦʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʦʜʫʣʝ ʜʣʷ ʵʭʦʩʠ-

ʥʫʩʦʩʢʦʧʠʠ SONO 31 ʚ ATMOS Diagnostic Cube, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ. 

 

Keywords: Ultrasound diagnosis, paranasal sinuses, sinusitis, diagnostic capabilities, one-dimensional ultra-

sound examination. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʦʢʦʣʦʥʦʩʦʚʳʝ ʧʘʟʫʭʠ, ʩʠʥʫʩʠʪʳ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʦʜʥʦʤʝʨʥʦʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. 

 

ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʢʦʣʦʥʦʩʦʚʳʭ 

ʧʘʟʫʭ (ʩʠʥʫʩʠʪʳ) ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʯʘ-

ʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʇʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʙʦʣʴʥʳʝ ʩʠʥʫʩʠʪʘʤʠ ʩʦ-

ʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 1/3 ʦʙʱʝʛʦ ʯʠʩʣʘ ʛʦʩʧʠʪʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʚ ʃʆʈ ʩʪʘʮʠʦʥʘʨʳ. ʉʯʠʪʘʶʪ, ʯʪʦ ʦʢʦʣʦ 5% 

ʥʘʩʝʣʝʥʠʷ ʉʨʝʜʥʝʡ ɽʚʨʦʧʳ ʩʪʨʘʜʘʝʪ ʭʨʦʥʠʯʝʩʢʠʤ 

ʩʠʥʫʩʠʪʦʤ. ʆʯʘʛʠ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘ-

ʟʫʭʘʭ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʥʠʞʝʣʝʞʘʱʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ 

ʠ ʣʝʛʢʠʭ, ʘ ʪʘʢʞʝ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʪʷʞʝʣʳʭ ʦʨʙʠ-

ʪʘʣʴʥʳʭ ʠ ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ ʦʩʣʦʞʥʝʥʠʡ.  

 ʈʘʥʥʷʷ ʠ ʜʦʩʪʦʚʝʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʧʦ-ʧʨʝʞ-

ʥʝʤʫ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.ɺʳʷʚʣʝʥʠʝ ʧʘʪʦʣʦʛʠʠ 

ʥʝʨʝʜʢʦ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʢʦ-

ʪʦʨʳʝ ʩʚʷʟʘʥʳ, ʥʘʧʨʠʤʝʨ, ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʷʚʣʝ-

ʥʠʝ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʠ ʧʫʪʝʡ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ. ɼʠʘʛʥʦʟ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʤ-

ʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʂ ʦʙʲʝʢʪʠʚʥʳʤ ʤʝʪʦʜʘʤ ʜʠ-

ʘʛʥʦʩʪʠʢʠ ʦʪʥʦʩʷʪ: ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ( ʋɿʀ, ʵʭʦʩʠʥʫʩʦʩʢʦʧʠʷ, ʩʦʥʦ-

ʛʨʘʬʠʷ), ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

(ʂʊ). ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʦʢʘʟʘ-

ʥʠʷ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʥʫʩʠʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʙʟʦʨʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ. ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʤʝʝʪ ʩʪʨʦʛʠʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʡ ʣʫʯʝʚʦʡ ʥʘʛʨʫʟʢʠ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʫ ʙʝʨʝʤʝʥʥʳʭ, 

ʘ ʪʘʢʞʝ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʧʘʮʠʝʥ-

ʪʦʤ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʯʝʥʠʷ. ʄʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ ʥʦʩʘ 

ʵʪʦ ʝʱʸ ʦʜʠʥ ʢʘʯʝʩʪʚʝʥʥʳʡ, ʥʦ ʥʝ ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ 

ʜʠʘʛʥʦʩʪʠʢʠ. ʅʝʜʦʩʪʘʪʢʦʤ ʄʈʊ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪ-

ʩʪʚʠʝ ʩʠʛʥʘʣʘ ʦʪ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʩʣʦʷ ʢʦʩʪʠ, ʯʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʢʦʩʪʥʳʭ 

ʩʪʝʥʦʢ ʧʘʟʫʭ ʠ ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦʣʦʩʪʠ ʥʦʩʘ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʷʚ-

ʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʠ ʜʘʚʥʦ 

ʩʪʘʣʘ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ. ʄʝʪʦʜ 

ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʠ ʫ ʙʝʨʝʤʝʥ-

ʥʳʭ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʢʦʤʧʴʶ-

ʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ, ʥʝ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʘʤʙʫʣʘʪʦʨ-

ʥʦʡ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ-ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʘ ʜʣʷ ʚʳʷʚ-

ʣʝʥʠʷ ʦʩʪʨʳʭ ʩʠʥʫʩʠʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʜʦʨʦʛʦʚʠʟʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʠʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʂʊ ʠ ʄʈʊ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʦʢʦ-

ʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝ-

ʤʦʡ.ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ 

ʩʠʥʫʩʠʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʠʢʣʠʥʠʢʠ ʩ ʮʝʣʴʶ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʩʠʥʫʩʠʪʘ ʤʝʪʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʩʪʳʤ ʚ ʠʩʧʦʣʥʝ-

ʥʠʠ, ʙʳʩʪʨʳʤ, ʙʝʟʦʧʘʩʥʳʤ ʠ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ 

ʩʢʨʠʥʠʥʛʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

 ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʦʪʥʦʩʠʪʩʷ ʫʣʴʪʨʘʟʚʫ-

ʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʋɿʀ). ɼʦʩʪʦʠʥʩʪʚʘ ʋɿʀ ʠʟ-

ʚʝʩʪʥʳ ʠ ʥʝ ʪʨʝʙʫʶʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 
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ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʋɿʀ ʧʘʟʫʭ 

ʥʦʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʜʢʦ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʫ ʧʨʘʢʪʠʢʫʶʱʝʛʦ ʚʨʘʯʘ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ 

ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʥʠʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʋɿʀ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʧʘʪʦʣʦʛʠʠ ʦʢʦʣʦʥʦ-

ʩʦʚʳʭ ʧʘʟʫʭ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʚ ʜʚʫʭ 

ʨʝʞʠʤʘʭ: ɸ ʠ ɺ. ɸ-ʨʝʞʠʤ (ʦʜʥʦʤʝʨʥʦʝ, ʣʠʥʝʡʥʦʝ 

ʋɿʀ) ʠ ɺ-ʨʝʞʠʤ (ʜʚʫʭʤʝʨʥʦʝ ʋɿʀ). A-ʨʝʞʠʤ ï ʘʤ-

ʧʣʠʪʫʜʥʳʡ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʥʷʪʳʭ ʵʭʦ-ʩʠʛʥʘʣʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ ʨʘʟ-

ʣʠʯʥʦʡ ʘʤʧʣʠʪʫʜʳ). ɺ-ʨʝʞʠʤ - ʜʚʫʭʤʝʨʥʳʡ ʨʝʞʠʤ 

(ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʭʦ-ʩʠʛʥʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

ʷʨʢʦʩʪʠ ʩʚʝʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʦʯʝʢ). ɺ ʧʝʨʚʦʤ ʩʣʫ-

ʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʜʣʷ ʩʢʘ-

ʥʠʨʦʚʘʥʠʷ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ (Sinuscan, Sono ʠ 

ʜʨ.), ʚʦ ʚʪʦʨʦʤ ïʩʪʘʥʜʘʨʪʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʜʣʷ ʋɿʀ 

ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʘʪʯʠʢʘʤʠ. ɺ ʧʨʘʢʪʠʢʝ ʦʪʦʨʠʥʦ-

ʣʘʨʠʥʛʦʣʦʛʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʦʢʦʣʦ-

ʥʦʩʦʚʳʭ ʧʘʟʫʭ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ɸ-ʤʝʪʦʜ 

ʋɿʀ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪ-

ʢʦʚ: ʦʥʘ ʤʘʣʦ ʠʥʬʦʨʤʘʪʠʚʥʘ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʢʠʩʪ ʠ 

ʧʦʣʠʧʦʚ, ʘ ʩʢʘʥʠʨʦʚʘʥʠʝ ʵʪʤʦʠʜʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ 

ʩʬʝʥʦʠʜʘʣʴʥʦʛʦ ʩʠʥʫʩʘ ɸ-ʤʝʪʦʜʦʤ ʋɿʀ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɼʚʫʭʤʝʨʥʦʝ ʋɿʀ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ ʠʟʣʫʯʝʥʠʷ ʫʣʴ-

ʪʨʘʟʚʫʢʦʚʳʤ ʜʘʪʯʠʢʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʠʭ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ. ʆʜʥʘʢʦ ʚ ʜʠʘʛʥʦʩʪʠʢʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʵʪʦʪ ʤʝʪʦʜ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʦʢʘ ʤʘʣʦ ʠʟʫʯʝʥ 

ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʣʠʪʝʨʘ-

ʪʫʨʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʙʦʣʝʝ ʧʨʝʜʧʦ-

ʯʪʠʪʝʣʴʥʘ ʩʦʥʦʛʨʘʬʠʷ ʚ ɸ-ʨʝʞʠʤʝ.ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʧʦʩʣʝʜʥʝʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʘʣʝʥʴʢʠʡ ʜʘʪʯʠʢ 

ʤʦʞʥʦ ʣʝʛʢʦʫʩʪʘʥʦʚʠʪʴ ʚ ʥʫʞʥʦʡ ʦʙʣʘʩʪʠ ʣʠʮʘ. 

ʇʨʘʚʜʘ, ʟʘ ʪʘʢʦʝ ʫʜʦʙʩʪʚʦ ʧʨʠʭʦʜʠʪʩʷʧʣʘʪʠʪʴ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʦʜʥʦʤʝʨ-

ʥʦʛʦ ʜʘʪʯʠʢʘ. ʇʨʠ ʩʦʥʦʛʨʘʬʠʠ ʚ ɸ-ʨʝʞʠʤʝ ʦʢʦʣʦ-

ʥʦʩʦʚʳʝ ʧʘʟʫʭʠ ʠʩʩʣʝʜʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘ-

ʟʚʫʢʘ ʯʘʩʪʦʪʦʡ 3,0-3,5 ʄɻʮ. ɽʩʣʠ ʠʩʩʣʝʜʫʝʤʘʷ 

ʦʢʦʣʦʥʦʩʦʚʘʷ ʧʘʟʫʭʘ ʧʥʝʚʤʘʪʠʟʠʨʦʚʘʥʘ, ʦʩʪʘʚʰʝ-

ʝʩʷ ʢʦʣʠʯʝʩʪʚʦ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʨʘʩʩʝʠʚʘʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʦʪ ʧʝʨʝʜ-

ʥʝʡ ʯʘʩʪʠ ʦʢʦʣʦʥʦʩʦʚʦʡ ʧʘʟʫʭʠ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʧʘʟʫʭʘ ʟʘʧʦʣʥʝʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʩʪʘʚʰʝʝʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʚ ʢʦʩʪʴ. 

ɿʘʪʝʤ ʚʦʣʥʳ ʦʪʨʘʞʘʶʪʩʷ ʦʪ ʜʦʨʩʘʣʴʥʦʡ ʯʘʩʪʠ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʚʠʜʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʜʦʥʥʦʛʦ ʵʭʘ. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʫʣʴ ʜʣʷ 

ʵʭʦʩʠʥʫʩʦʩʢʦʧʠʠ SONO 31 ʚ ATMOS Diagnostic 

Cube (ʃʆʈ ʫʩʪʘʥʦʚʢʘ ATMOS 61 Servant) (ʨʠʩ.1), 

ʦʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ: 

- ʈʝʞʠʤ ʩʢʘʥʠʨʦʚʘʥʠʷ A( ʦʜʥʦʤʝʨʥʳʡ)  

- ʏʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʫʣʴʪʨʘʟʚʫʢʦ-

ʚʦʛʦ ʜʘʪʯʠʢʘ 100 ɻʮ 

- ʏʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʷ ʜʘʪʯʠʢʘ 3,5 Mɻʮ 

- ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ: 0,06 ʤɺʪ/ʩʤĮ 

- ʋʩʠʣʝʥʠʝ: 80 ʜɹ 

- ʇʝʨʝʢʣʶʯʝʥʠʝ ʛʣʫʙʠʥʳ ʠʟʤʝʨʝʥʠʷ 8,0 ʠ 4,0 

ʩʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʧʘʟʫʭʠ) ʠʣʠ ʨʫʯʥʦʝ 

- ʇʦʩʪʦʷʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 4 ʢʘʨʪʠʥʦʢ 

- ʉʪʨʦʢʘ ʢʦʤʤʝʥʪʘʨʠʷ (ʜʠʘʛʥʦʟ ʠ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʦʠʩʢʘ/ʠʟʤʝʨʝʥʠʷ).  

 
 

ʈʠʩ.1: ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʜʫʣʷ ʜʣʷ ʵʭʦʩʠʥʫʩʦʩʢʦʧʠʠ SONO 31 ʚ ATMOS Diagnostic Cube (ʃʆʈ ʫʩʪʘʥʦʚʢʘ 

ATMOS 61 Servant). 

 

ʄʦʜʫʣʝʤ ʜʣʷ ʵʭʦʩʠʥʫʩʦʩʢʦʧʠʠ SONO 31 ʥʘʤʠ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 412 ʦʙʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʜʦʟʨʝʥʠʝʤ 
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ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘ-

ʟʫʭ. ʋɿ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʘʮʠʝʥʪʘʤ ʩ ʞʘ-

ʣʦʙʘʤʠ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʥʘʩʤʦʨʢ ʩ ʛʫʩʪʳʤʠ ʚʳʜʝʣʝ-

ʥʠʷʤʠ ʠʟ ʥʦʩʘ, ʟʘʣʦʞʝʥʥʦʩʪʴ ʥʦʩʘ, ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ 

ʩʥʠʞʝʥʠʝ ʦʙʦʥʷʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ 

ʛʦʣʦʚʥʳʤ ʙʦʣʷʤ ʚ ʣʠʮʝʚʦʡ ʯʘʩʪʠ, ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʭʘʨʘʢʪʝʨʘ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ 

ʭʘʨʘʢʪʝʨʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʢʦʣʦʥʦʩʦ-

ʚʳʭ ʧʘʟʫʭʘʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠʥʦʛʜʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʣʘʩʴ ʩʪʘʥʜʘʨʪʥʘʷ ʨʝʥʪʛʝʥʦ-

ʛʨʘʬʠʷ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ, ʄʈʊ ʠ ʂʊ. ɼʠʘʛʥʦ-

ʩʪʠʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʠ 

ʚʢʣʶʯʘʣʠ ʧʘʮʠʝʥʪʦʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʘ 

ʪʘʢʞʝ ʜʝʪʝʡ ʩ 12 ʣʝʪ ʠ ʙʝʨʝʤʝʥʥʳʭ. ɺʘʞʥʳʤ, ʢʘʢ 

ʤʳ ʩʯʠʪʘʝʤ, ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʥʘʥʝʩʝ-

ʥʠʝ ʛʝʣʷ ʜʣʷ ʩʦʥʦʛʨʘʬʠʠ ʥʘ ʜʘʪʯʠʢ ʫʣʴʪʨʘʟʚʫʢʘ (ʝʛʦ 

ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʠʤ ʧʦʣʥʦʩʪʴʶ 

ʧʦʢʨʳʪʘ ʙʝʟ ʚʦʟʜʫʰʥʳʭ ʧʨʦʩʣʦʝʢ, ʯʪʦ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʘʢʪ ʩ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʤ 

ʫʯʘʩʪʢʦʤ).  

ʍʘʨʘʢʪʝʨʥʳʝ ʢʘʨʪʠʥʳ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʦʪʢʣʠ-

ʢʦʚ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2,3,4.ʅʘʠʙʦ-

ʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʚʳ-

ʷʚʣʝʥʳ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ ʚʝʨʭʥʝʯʝʣʶʩʪʥʳʭ 

ʧʘʟʫʭ ʩ ʪʦʪʘʣʴʥʳʤ ʠ ʩʫʙʪʦʪʘʣʴʥʳʤ ʥʘʣʠʯʠʝʤ ʵʢʩ-

ʩʫʜʘʪʘ (ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʩʠʥʫʩʠʪ). ʇʨʦʮʝʥʪ ʩʦʚʧʘ-

ʜʝʥʠʡ ʩ ʨʝʥʪʛʝʥʦʛʨʘʬʠʝʡ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʠ ʂʊ 

ʙʳʣ ʟʜʝʩʴ 83%. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʤʧʣʠʪʫʜʥʳʡ ʩʠʛ-

ʥʘʣ ʥʘ ʛʨʘʬʠʢʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

4,0 ʜʦ 6,0ʩʤ. ʇʨʠ ʵʪʦʤ ʝʛʦ ʧʠʢʦʚʘʷ ʚʳʩʦʪʘ ʙʳʣʘ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ (ʨʠʩ.2). 

 
ʈʠʩ.2: ʋɿ ʢʘʨʪʠʥʘ ʦʩʪʨʦʛʦ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʛʦ ʩʠʥʫʩʠʪʘ ʩ ʥʘʣʠʯʠʝʤ ʚ ʧʘʟʫʭʘʭ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʵʢʩʩʫʜʘʪʘ. 

 

ʅʘʣʠʯʠʝ ʫʪʦʣʱʝʥʠʷ ʩʣʠʟʠʩʪʦʡ, ʚʳʟʚʘʥʥʦʝ ʟʥʘ-

ʯʠʪʝʣʴʥʳʤ ʦʪʸʢʦʤ ʚ ʚʝʨʭʥʝʯʝʣʶʩʪʥʳʭ ʧʘʟʫʭʘʭ ʠʣʠ 

ʯʘʩʪʠʯʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ ʝʝ ʵʢʩʩʫʜʘʪʦʤ ʨʝʛʠʩʪʨʠʨʦ-

ʚʘʣʦʩʴ ʦʙʳʯʥʦ ʜʦʥʥʳʤ ʵʭʦʤ ʥʘ ʛʣʫʙʠʥʝ 3,0-3,5ʩʤ. 

ʇʨʦʮʝʥʪ ʩʦʚʧʘʜʝʥʠʡ ʩ ʨʝʥʪʛʝʥʦʛʨʘʬʠʝʡ ʠ ʂʊ ʚ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʙʳʣ 36%. ɺʳʩʦʪʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʠʢʘ 

ʧʨʠ ʵʪʦʤ ʯʘʱʝ ʚʩʝʛʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ (ʨʠʩ.3).  

ʋɿ ʦʜʥʦʤʝʨʥʘʷ ʢʘʨʪʠʥʘ ʧʨʠ ʥʘʣʠʯʠʠ ʢʠʩʪ ʠ ʧʦ-

ʣʠʧʦʚ ʚʝʨʭʥʝʯʝʣʶʩʪʥʳʭ ʧʘʟʫʭ ʤʘʣʦ ʦʪʣʠʯʠʤʘ ʦʪ 

ʢʘʨʪʠʥʳ ʧʨʠ ʥʘʣʠʯʠʠ ʵʢʩʩʫʜʘʪʘ ʠʣʠ ʦʪʝʢʘ ʩʣʠʟʠ-

ʩʪʦʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʪʦʯʥʦ ʚʳʷʚʠʪʴ ʭʘʨʘʢʪʝʨ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʕʭʦʩʠʥʫʩʦʩʢʦʧʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚʦʩʧʘʣʝʥʠʷ ʚʦ 

ʬʨʦʥʪʘʣʴʥʳʭ ʧʘʟʫʭʘʭ (ʬʨʦʥʪʘʣʴʥʳʡ ʩʠʥʫʩʠʪ) ʙʳʣʘ 

ʤʘʣʦ ʠʥʬʦʨʤʘʪʠʚʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʭʥʝʯʝʣʶʩʪ-

ʥʳʤʠ ʧʘʟʫʭʘʤʠ. ɸʤʧʣʠʪʫʜʥʳʡ ʩʠʛʥʘʣ ʧʨʠ ʩʢʘʥʠʨʦ-

ʚʘʥʠʠ ʧʘʟʫʭ ʧʨʠ ʵʪʦʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʩʫʪ-

ʩʪʚʦʚʘʣ, ʣʠʙʦ ʠʤʝʣ ʥʝʯʝʪʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʦ-

ʮʝʥʪ ʩʦʚʧʘʜʝʥʠʡ c ʨʝʥʪʛʝʥʦʛʨʘʬʠʝʡ ʧʘʟʫʭ ʠ ʂʊ ʚ 

ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʙʳʣ 42% (ʨʠʩ.4).
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ʈʠʩ.3: ʋɿ ʢʘʨʪʠʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʠʭ ʚʝʨʭʥʝʯʝʣʶʩʪʥʳʭ ʧʘʟʫʭ, ʚʳʟʚʘʥʥʦʝ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʝʢʦʤ ʠʣʠ ʯʘʩʪʠʯʥʳʤ ʠʭ ʟʘʧʦʣʥʝʥʠʝʤ ʵʢʩʩʫʜʘʪʦʤ. 

 

 
ʈʠʩ.4: ʋɿ ʢʘʨʪʠʥʘ ʚʦʩʧʘʣʝʥʠʷ ʣʝʚʦʡ ʬʨʦʥʪʘʣʴʥʦʡ ʧʘʟʫʭʠ. 

 

ʋɿ ʩʢʘʥʠʨʦʚʘʥʠʝ ʵʪʤʦʠʜʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʩʬʝ-

ʥʦʠʜʘʣʴʥʳʭ ʩʠʥʫʩʦʚ ɸ- ʤʝʪʦʜʦʤ ʙʳʣʦ ʥʝʚʦʟʤʦʞ-

ʥʳʤ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʦʛʦ ʨʘʟʤʝʨʘ, ʘ ʪʘʢʞʝ ʛʣʫʙʠʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ɺʳʚʦʜʳ: 1. ɼʠʘʛʥʦʩʪʠʢʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʦʩʪʘʸʪʩʷ ʥʝʧʨʦʩʪʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. 
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2. ɼʠʘʛʥʦʩʪʠʢʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʥʘ ʤʦʜʫʣʝ ʜʣʷ ʵʭʦʩʠʥʫʩʦʩʢʦ-

ʧʠʠ SONO 31 ʚ ATMOS Diagnostic Cube̫ ʚʣʷʝʪʩʷ 

ʧʨʦʩʪʳʤ ʚ ʠʩʧʦʣʥʝʥʠʠ, ʙʳʩʪʨʳʤ, ʥʝʜʦʨʦʛʠʤ, ʙʝʟ-

ʦʧʘʩʥʳʤ ʠ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʩʢʨʠʥʠʥʛʦʚʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʤʝʪʦʜʦʤ. 

3. ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ 

(ʙʝʨʝʤʝʥʥʦʩʪʴ, ʜʝʪʩʢʠʡ ʚʦʟʨʘʩʪ) ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʵʪʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʤ.  

4. ʅʘʠʙʦʣʴʰʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʤʝʪʦʜ ʜʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʵʢʩʩʫ-

ʜʘʪʠʚʥʳʭ ʬʦʨʤ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʛʦ ʩʠʥʫʩʠʪʘ (83% 

ʩʦʚʧʘʜʝʥʠʡ ʩ ʨʝʥʪʛʝʥʦʛʨʘʬʠʝʡ ʠ ʂʊ ʦʢʦʣʦʥʦʩʦʚʳʭ 

ʧʘʟʫʭ).  

5. ʆʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʤʦʜʫʣʝ ʜʣʷ ʵʭʦʩʠʥʫʩʦʩʢʦ-

ʧʠʠ SONO 31 ʚ ATMOS Diagnostic Cube ʥʝʠʥʬʦʨ-

ʤʘʪʠʚʥʦ ʠʣʠ ʤʘʣʦ ʠʥʬʦʨʤʘʪʠʚʥʦ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ 

ʥʘ ʥʘʣʠʯʠʝ ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʘʟʫʭʘʭ (ʢʠ-

ʩʪʳ, ʧʦʣʠʧʳ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠ ʟʘ-

ʪʷʞʥʦʤ ʭʘʨʘʢʪʝʨʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʝʟ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʪʘʢ ʢʘʢ ʨʝʛʠʩʪʨʠʨʫʝʪ ʪʦʣʴʢʦ 

ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʝʟ ʢʦʥʢʨʝʪʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ. ɺ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʧʦʢʘʟʘʥʘ 

ʂʊ ʠʣʠ ʄʈʊ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ.  

6. ʆʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʤʦʜʫʣʝ ʜʣʷ ʵʭʦʩʠʥʫʩʦʩʢʦ-

ʧʠʠ SONO 31 ʚ ATMOS Diagnostic Cube ʥʝʠʥʬʦʨ-

ʤʘʪʠʚʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʤʦʠʜʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʩʬʝ-

ʥʦʠʜʘʣʴʥʳʭ ʩʠʥʫʩʦʚ ʠ ʤʘʣʦ ʠʥʬʦʨʤʘʪʠʚʥʦ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʜʠʘʛʥʦʩʪʠʢʠ ʬʨʦʥʪʘʣʴʥʳʭ ʬʦʨʤ ʩʠʥʫʩʠʪʘ 

(42% ʩʦʚʧʘʜʝʥʠʡ ʩ ʨʝʥʪʛʝʥʦʛʨʘʬʠʝʡ ʠ ʂʊ ʦʢʦʣʦʥʦ-

ʩʦʚʳʭ ʧʘʟʫʭ). ʇʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦ-

ʛʠʠ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʘʟʫʭʘʭ ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ ʂʊ 

ʠʣʠ ʄʈʊ.  

7. ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʝʪʦʜ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘ ʤʦ-

ʜʫʣʝ ʜʣʷ ʵʭʦʩʠʥʫʩʦʩʢʦʧʠʠ SONO 31 ʚ ATMOS Di-

agnostic Cube ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʚʦ ʤʥʦʛʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʚ ʘʤʙʫʣʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ. 
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ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʧʝʜʘʛʦʛʠʢʠ ɺʣʘʜʠʤʠʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸʣʝʢʩʘʥʜʨʘ 

ɻʨʠʛʦʨʴʝʚʠʯʘ ʠ ʅʠʢʦʣʘʷ ɻʨʠʛʦʨʴʝʚʠʯʘ ʉʪʦʣʝʪʦʚʳʭ (ɺʣɻʋ), 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

Abstract 

The article attempts to analyse the I. Lernerôs didactic heritage from the standpoint of modern didactics the-

oretical systems, most fully focused in the idea of subjectivity. On this basis it is concluded that exactly I. Lerner 

provided the continuity of pedagogical eras as an important source of modern non-classical changes in didactics. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʘʥʘʣʠʟʘ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʀ.ʗ. ʃʝʨʥʝʨʘ ʩ ʧʦʟʠʮʠʡ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʜʘʢʪʠʢʠ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʭ ʚ ʠʜʝʝ ʩʫʙʲʝʢʪʥʦʩʪʠ. ʅʘ ʵʪʦʡ 

ʦʩʥʦʚʝ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʀ.ʗ. ʃʝʨʥʝʨ ʦʙʝʩʧʝʯʠʣ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʵʧʦʭ ʚ 

ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʠʜʘʢʪʠʢʝ. 

 

Keywords: I. Lernerôs didactic heritage; the idea of subjectivity; cultural theory of education content; classi-

cal and non-classical didactics. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʜʘʢʪʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʀ.ʗ. ʃʝʨʥʝʨʘ; ʠʜʝʷ ʩʫʙʲʝʢʪʥʦʩʪʠ; ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʘʷ 

ʪʝʦʨʠʷ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ; ʢʣʘʩʩʠʯʝʩʢʘʷ ʠ ʥʝʢʣʘʩʩʠʯʝʩʢʘʷ ʜʠʜʘʢʪʠʢʘ. 

 

ʉʫʱʝʩʪʚʫʝʪ ʩʧʨʘʚʝʜʣʠʚʦʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʦʜ ʢ ʥʦʚʳʤ ʩʤʳʩʣʦʚʳʤ ʦʩʥʦʚʘ-

ʥʠʷʤʠ ʞʠʟʥʠ ʝʩʪʴ ʜʝʣʦ ʛʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪʩʷ 

ʩʧʦʩʦʙʥʳʤ ʥʝ ʪʦʣʴʢʦ ʧʦʨʦʞʜʘʪʴ ʵʪʦʪ ʥʦʚʳʡ ʩʤʳʩʣ, 

ʥʦ ʠ ʦʪʩʪʘʠʚʘʪʴ ʝʛʦ ʚ ʙʦʨʴʙʝ ʤʝʞʜʫ ʥʦʚʳʤ ʠ ʩʪʘ-

ʨʳʤ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʤʘʩʰʪʘʙʥʳʭ ʣʠʯʥʦʩʪʝʡ, ʠʤʝʚ-

ʰʠʭ ʩʚʦʡ ʷʨʢʠʡ ʘʚʪʦʨʩʢʠʡ ʧʦʜʯʝʨʢ ʠ ʧʨʝʜʦʧʨʝʜʝ-

ʣʷʚʰʠʭ ʛʦʨʠʟʦʥʪʳ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʜʘ ʠ 

ʤʠʨʦʚʦʡ, ʜʠʜʘʢʪʠʢʠ, ʙʝʟʫʩʣʦʚʥʦ, ʦʪʥʦʩʠʪʩʷ ʀʩʘʘʢ 

ʗʢʦʚʣʝʚʠʯ ʃʝʨʥʝʨ. ɽʛʦ ʞʠʟʥʝʥʥʘʷ ʙʠʦʛʨʘʬʠʷ ʢ 

2017 ʛʦʜʫ ʠʩʯʠʩʣʷʝʪʩʷ ʫʞʝ ʩʪʦʣʝʪʠʝʤ. ɹʣʘʛʦʨʦʜʥʳʝ 

ʯʝʨʪʳ ʣʠʮʘ ʀʩʘʘʢʘ ʗʢʦʚʣʝʚʠʯʘ, ʝʛʦ ʵʣʝʛʘʥʪʥʘʷ 

ʚʥʝʰʥʦʩʪʴ ʠ ʩʚʝʪʣʳʡ, ʥʦ ʩʣʝʛʢʘ ʠʨʦʥʠʯʥʳʡ ʚʟʛʣʷʜ, 

ʚʳʜʝʣʷʣʠ ʚ ʥʝʤ ʤʘʩʰʪʘʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʦʙʣʘʜʘʶ-

ʱʝʛʦ ʢʦʣʦʩʩʘʣʴʥʳʤ ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ ʠ ʦʛʨʦʤ-

ʥʳʤ ʣʠʯʥʦʩʪʥʳʤ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ. çʉʘʤʦʩʪʦʷ-

ʥʴʝ ʯʝʣʦʚʝʢʘ ï ʟʘʣʦʛ ʚʝʣʠʯʠʷ ʝʛʦè (ɸ.ʉ. ʇʫʰʢʠʥ). 

ɼʘ, ʵʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦ ʃʝʨʥʝʨʝ. 

ɼʣʷ ʩʚʦʠʭ ʢʦʣʣʝʛ ʠ ʫʯʝʥʠʢʦʚ ʀʩʘʘʢ ʗʢʦʚʣʝʚʠʯ 

ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʘʣ ʚ ʜʚʫʭ ʥʝʨʘʟʨʳʚʥʦ ʩʫʱʝʩʪʚʦʚʘʚ-

ʰʠʭ ʚ ʥʝʤ ʠʧʦʩʪʘʩʷʭ ï ʠʟʚʝʩʪʥʦʛʦ ʚʩʝʤʫ ʤʠʨʫ, 

ʢʨʫʧʥʦʛʦ ʫʯʝʥʦʛʦ-ʧʝʜʘʛʦʛʘ ʠ ʤʫʜʨʦʛʦ ʯʝʣʦʚʝʢʘ ʩ 

ʷʨʢʦ ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʜʘʨʦʤ ʥʘʩʪʦʷʱʝʛʦ ʛʫʤʘʥʠʪʘ-

ʨʠʷ. ʅʝʪ ʩʦʤʥʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ 

ʀ.ʗ. ʃʝʨʥʝʨʘ, ʧʨʠʥʘʜʣʝʞʘ ʢ ʵʧʦʭʝ ʫʰʝʜʰʝʛʦ ʍʍ 

ʚʝʢʘ, ʩʚʦʠʤʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʣʠʷʥʠʷʤʠ ʙʳʣʠ 

ʫʩʪʨʝʤʣʝʥʳ ʚ ʍʍI ʚʝʢ ʩ ʝʛʦ ʥʝʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʦ-

ʷʚʣʝʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʘʢʪʫʘʣʠʟʘʮʠʝʡ ʠʜʝʠ ʩʫʙʲ-

ʝʢʪʥʦʩʪʠ ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʩʠʩʪʝʤʘʪʠʟʘ-

ʮʠʠ ʥʘʫʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʟʥʘʯʠʤʦʛʦ ʦʨʠʝʥ-

ʪʠʨʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʲʷʩʥʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʧʨʘʢʪʠʢʠ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʫʯʥʦʝ ʥʘʩʣʝʜʠʝ 

ʀ.ʗ. ʃʝʨʥʝʨʘ ʦʙʣʘʜʘʝʪ ʥʝʠʩʩʷʢʘʝʤʦʡ ʤʝʪʦʜʦʣʦʛʠ-

ʯʝʩʢʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʠʣʦʡ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙ-

ʨʘʟʮʳ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʧʝʮʠʬʠʢʫ ʤʠʨʦʦʱʫʱʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʍʍ ʚʝʢʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʟʜʘʶʱʠʭ çʟʦʥʳ ʨʦʩʪʘè, ʢʦʪʦʨʳʝ ʫʭʦʜʷʪ ʚ ʙʫʜʫ-

ʱʠʝ ʥʘʫʯʥʳʝ ʩʚʝʨʰʝʥʠʷ ʍʍI ʚʝʢʘ. ʅʝʩʣʫʯʘʡʥʦ ʩʫ-

ʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʀ.ʗ.ʃʝʨʥʝʨʝ ʟʘʢʦʥ-

ʯʠʣʩʷ ʵʪʘʧ ʢʣʘʩʩʠʯʝʩʢʦʡ ʜʠʜʘʢʪʠʢʠ, ʥʦ ʥʝ ʟʘʚʝʨʰʠ-

ʣʦʩʴ ʝʝ ʨʘʟʚʠʪʠʝ. ʀʤʝʥʥʦ ʀ.ʗ.ʃʝʨʥʝʨ ʩʠʩʪʝʤʦʡ 

ʜʦʩʪʠʛʥʫʪʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʥʦʚʴ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ ʥʘʤʝʪʠʣ ʧʨʦ-

ʜʫʢʪʠʚʥʳʝ ʮʝʥʥʦʩʪʥʦ-ʮʝʣʝʚʳʝ ʦʨʠʝʥʪʠʨʳ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʦʚʠʣʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʜʠʜʘʢʪʠʢʠ, ʥʦ ʫʞʝ ʧʦ ʧʫʪʠ ʝʝ ʦʙʦʛʘʱʝʥʠʷ ʟʘ ʩʯʝʪ 

ʨʘʟʨʘʙʦʪʢʠ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʇʨʠ ʚʩʝʡ ʰʠʨʦʪʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ ʥʘʫʯʥʳʭ ʠʥ-

ʪʝʨʝʩʦʚ ʀ.ʗ. ʃʝʨʥʝʨʘ ʦʥ ʙʳʣ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠʜʝʠ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʧʦʜʭʦʜʠʣʠ ʢ ʠʟʫʯʝʥʠʶ ʩʫʱʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝ-

ʥʠʷ ʩ ʩʫʙʲʝʢʪʥʳʭ ʧʦʟʠʮʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʘʤ 

ʪʝʨʤʠʥ çʩʫʙʲʝʢʪè ʝʱʝ ʥʝ ʙʳʣ ʚʚʝʜʝʥ ʚ ʘʢʪʠʚʥʳʡ 
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ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ. ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʷ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʝʛʦ ʩʠʥʦʥʠʤʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʪʦʛʜʘ ʧʦʥʷʪʠʝ çʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴè, ʧʦʟʚʦʣʷʚʰʝʝ 

ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ ʢ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʦʜʯʝʨʢʠʚʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʬʠʛʫʨʳ ʰʢʦʣʴʥʠʢʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝ-

ʥʠʷ, ʀ.ʗ. ʃʝʨʥʝʨ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʠʜʝʝ ʦ ʪʦʤ, ʯʪʦ 

ʩʧʝʮʠʬʠʢʘ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʦ-

ʩʪʦʠʪ ʚ ʥʝʧʨʝʤʝʥʥʦʤ ʦʪʨʘʞʝʥʠʠ ʫʩʪʦʡʯʠʚʳʭ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʚʩʝʤʠ ʪʨʝʤʷ ʚʘʞʥʝʡʰʠʤʠ ʵʣʝʤʝʥ-

ʪʘʤʠ ʦʙʫʯʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʨʦʤʝ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʦʙʲʝʢʪʘ ʫʩʚʦʝʥʠʷ, ʦʩʦʙʫʶ ʨʦʣʴ ʠʛ-

ʨʘʶʪ ʝʛʦ ʩʫʙʲʝʢʪʳ ï ʫʯʠʪʝʣʴ ʠ ʫʯʝʥʠʢ, ï ʘ ʪʘʢʞʝ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ, ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʥʠʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʧʦʣʝ ʦʩʦʙʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʚʥʠʤʘʥʠʷ ʀ.ʗ. ʃʝʨʥʝʨʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʝʛʦ 

ʤʥʦʛʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʠʟʥʘʯʘʣʴʥʦ ʧʦʧʘʜʘʣʠ 

ʢʘʢ ʨʘʟ ʧʨʦʷʚʣʝʥʠʷ ʫʯʘʱʝʛʦʩʷ ʢʘʢ ʩʫʙʲʝʢʪʘ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʫʙʲʝʢʪʘ ʦʙʱʝʥʠʷ (ʦʪʥʦ-

ʰʝʥʠʡ) ʚ ʭʦʜʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʠ 

ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʧʝʮʠʬʠʢʝ ʝʛʦ ʜʦʤʠʥʘʥʪʥʦʡ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ: ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ 

ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʷʭ ʟʘʥʠʤʘʣʘ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘ-

ʙʦʪʢʠ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʨ-

ʛʘʥʠʟʦʚʘʥʥʦʡ ʠ ʨʫʢʦʚʦʜʠʤʦʡ ʫʯʠʪʝʣʝʤ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʵʪʘ ʧʨʦʙʣʝʤʘ 

ʚʳʩʪʫʧʠʣʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʟʘ-

ʱʠʱʝʥʥʦʡ ʚ 1971 ʛʦʜʫ.  

ʋʞʝ ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 60-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʀ. 

ʗ. ʃʝʨʥʝʨ [4] ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣ ʠʜʝʶ ʦʙʷʟʘ-

ʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ 

ʪʘʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʘʣʠʯʠʝʤ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚ ʦʙʫʯʝʥʠʠ, ʧʦʟʚʦ-

ʣʷʣʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʧʝʨʝʚʦʜʷ ʠʭ 

ʦʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʢ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʪʚʦʨʯʝʩʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ (ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡ) ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʮʝʣʷʭ ʬʠʢʩʘʮʠʠ ʵʪʠʭ ʥʝ-

ʪʠʧʠʯʥʳʭ ʜʣʷ ʜʠʜʘʢʪʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠ-

ʦʜʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʢʮʝʥʪʦʚ ʀ.ʗ. ʃʝʨʥʝʨ ʚʧʝʨʚʳʝ 

ʚʚʝʣ ʚ ʧʦʥʷʪʠʡʥʦ-ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʠ-

ʜʘʢʪʠʢʠ ʧʦʥʷʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʟʘʜʘʯʠ [2], ʢʦʪʦ-

ʨʘʷ ʤʳʩʣʠʣʘʩʴ ʠʤ ʢʘʢ ʟʘʜʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʜʣʷ 

ʫʯʘʱʠʭʩʷ ʧʨʦʙʣʝʤʫ, ʩʦʜʝʨʞʘʱʫʶ ʜʦʩʪʫʧʥʦʝ ʧʦ-

ʟʥʘʚʘʪʝʣʴʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʠ ʪʨʝʙʫʶʱʝʝ ʦʪ ʥʠʭ ʧʦ-

ʟʥʘʚʘʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʦʟʥʘʚʘʪʝʣʴʥʘʷ ʟʘʜʘʯʘ 

ʧʨʠʦʙʨʝʪʘʣʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʀ.ʗ.ʃʝʨʥʝʨʘ ʩʠʣʫ 

ʜʝʡʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʨʘʩʰʠʨʝʥʠʷ ʠʭ 

ʪʚʦʨʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʠʜʝʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ 

ʦʪʢʨʳʚʘʣʘ ʧʫʪʠ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʚʟʛʣʷʜʘ ʥʘ ʩʫʱʥʦʩʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʧʦʟʠʮʠʠ ʫʯʘ-

ʱʠʭʩʷ ʚ ʦʙʫʯʝʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʜʚʠʛʘʣʘ ʬʦʢʫʩ ʚʥʠ-

ʤʘʥʠʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʦʙʨʝʪʘʝʤʦʤ ʫʯʘʱʠ-

ʤʠʩʷ ʟʥʘʥʠʠ ʢʘʢ ʦ ʢʦʥʝʯʥʦʡ ʠʩʪʠʥʝ, çʧʝʨʝʜʘʚʘʝ-

ʤʦʡè ʫʯʠʪʝʣʝʤ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ, ʥʘ ʧʦʟʠʮʠʠ 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ, ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʦ-

ʩʪʠʞʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫ-

ʱʝʩʪʚʣʝʥʥʦʛʦ ʧʦʠʩʢʘ, ʥʘʧʦʣʥʝʥʥʦʛʦ ʠʥʪʝʨʝʩʦʤ, 

ʫʚʣʝʯʝʥʥʦʩʪʴʶ ʦʪʢʨʳʪʠʝʤ ʥʦʚʦʛʦ, ʘ ʧʦʵʪʦʤʫ ʠ ʚʣʠ-

ʷʶʱʝʛʦ ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʛʦ ʦʪ-

ʥʦʰʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʢ ʧʦʟʥʘʥʠʶ ʚ ʮʝʣʦʤ. ʅʝʩʦ-

ʤʥʝʥʥʦ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʀ.ʗ. ʃʝʨʥʝʨʦʤ ʧʦʜʭʦʜ ʷʚ-

ʣʷʣʩʷ ʦʪʨʘʞʝʥʠʝʤ ʥʦʚʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʜʠʜʘʢʪʠʢʠ, 

ʟʘʨʦʞʜʘʚʰʝʡʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ ʥʝ-

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʘʢʮʝʥʪʠʨʦʚʘʚʰʝʛʦ 

ʪʚʦʨʯʝʩʢʠ-ʩʦʟʠʜʘʪʝʣʴʥʳʝ, ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʝ 

ʥʘʯʘʣʘ ʚ ʦʙʫʯʝʥʠʠ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʳʤʠ ʠ ʩʝ-

ʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʀ.ʗ. ʃʝʨʥʝʨʦʤ 

ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʢʘʢ ʩʠʩʪʝʤʳ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ, 

ʦʪʨʘʞʘʷ ʣʦʛʠʢʫ ʜʚʠʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʤʳʩʣʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʛʦʪʦʚʥʦʩʪʠ 

ʢ ʪʚʦʨʯʝʩʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʦʚʳʝ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʟʘʣʦʞʝʥʥʳʝ ʀ.ʗ. 

ʃʝʨʥʝʨʦʤ, ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʦʙʦʛʘʱʝ-

ʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʚ ʩʚʷʟʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠʤ 

ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʢʘʢ ʦʩʦʙʦʡ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ (ʥʘʠʙʦ-

ʣʝʝ ʥʘʜʝʞʥʦʛʦ ʤʦʪʠʚʘ ʫʩʧʝʰʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ) ʠ ʦʧʳʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʪʚʦʨʯʝʩʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʦʪʢʨʳʪʠʠ ʥʦʚʦʛʦ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʀ.ʗ. ʃʝʨʥʝʨʘ 70 ï 80-ʭ ʛʛ. 

ʍʍI ʚʝʢʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠ ʩʠʩʪʝʤʘʪʠʟʘ-

ʮʠʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ, ʜʘʣʴʥʝʡʰʝʝ ʫʢʨʝʧʣʝʥʠʝ 

ʥʘʫʯʥʳʭ ʧʦʟʠʮʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʩʚʷʟʠ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʚʟʛʣʷʜʘ ʥʘ ʩʫʱ-

ʥʦʩʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠ-

ʢʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʜʝʠ ʩʘʤʦʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘ-

ʱʠʭʩʷ, ʠʜʝʠ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ 

ʤʝʪʦʜʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʷʨʢʦ ʚʳʨʘʞʘʷ ʠʭ ʥʝʢʣʘʩʩʠʯʝʩʢʫʶ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʴ. ʋʙʝʜʠʪʝʣʴʥʳʤ ʥʘʫʯʥʳʤʠ ʘʨʛʫʤʝʥʪʦʤ ʚ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʢʘʢ ʤʳ ʧʦʣʘʛʘʝʤ, ʚʳʩʪʫʧʘʝʪ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʀ.ʗ. ʃʝʨʥʝʨʦʤ ʚ ʵʪʦʪ ʧʝ-

ʨʠʦʜ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʢʫʣʴʪʫ-

ʨʦʣʦʛʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʢʦʨʨʝʣʠʨʦʚʘʚʰʘʷ ʩ ʥʝʡ ʦʙʱʝʜʠʜʘʢʪʠʯʝʩʢʘʷ ʩʠ-

ʩʪʝʤʘ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʦʪʨʘʞʘʣʠ ʥʘʮʝʣʝʥʥʦʩʪʴ 

ʫʯʝʥʦʛʦ ʥʘ ʩʝʨʴʝʟʥʫʶ ʩʠʩʪʝʤʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʦ ʪʦʤ, ʢʘʢʠʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʙʘʟʦʚʳʝ ʠʥ-

ʩʪʨʫʤʝʥʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦʙʳ 

ʦʥʠ ʦʢʘʟʳʚʘʣʠʩʴ ʧʨʦʜʫʢʪʠʚʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʦʧʳʪʘ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʘʤʦʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʵʪʠ 

ʪʝʦʨʠʠ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʢʘʢʦʤ-ʣʠʙʦ, ʜʘʞʝ ʢʨʘʪʢʦʤ 

ʦʧʠʩʘʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʝʛʦʜʥʷ ʦʥʠ ʧʝʨʝʰʣʠ ʚ ʨʘʟʨʷʜ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʦʩʥʦʚ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ ʜʦʩʪʘʪʦʯʥʦ ʚʦʩʪʨʝʙʦʚʘʥ ʠ ʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ. ʋʙʝʜʠʪʝʣʴʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʤʫ 

ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʘʚʪʦʨʘʤʠ ʩʪʘʥʜʘʨʪʦʚ ʌɻʆʉ 

ʆʆʆ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʡ ʪʝʦ-

ʨʠʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʫʯʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʮʝʣʝʚʳʝ ʦʨʠʝʥʪʠʨʳ ʢʦʪʦʨʦʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 
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ʧʨʝʜʤʝʪʥʳʭ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ, ʥʦ ʠ ʣʠʯʥʦʩʪʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʴʤʝʤ ʥʘ 

ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʣʠʰʴ ʦʪʪʝʥʠʪʴ ʪʦʪ ʥʝʢʣʘʩʩʠ-

ʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʪʠʭ ʪʝʦʨʠʡ, ʢʦʪʦʨʳʡ ʚ 70 ï 80-ʝ 

ʛʛ. ʍʍ ʚʝʢʘ ʦʪʩʪʘʠʚʘʣ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ ʀ.ʗ. 

ʃʝʨʥʝʨʘ ʠ ʝʛʦ ʫʯʝʥʠʢʦʚ-ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ.  

ɺ ʦʪʥʦʰʝʥʠʠ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩʦ-

ʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʟʫʩʣʦʚʥʳʤ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʙʳʣʦ ʪʦ, ʯʪʦ ʫʜʘʣʦʩʴ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʧʝʮʠʬʠʢʫ ʠʩʪʦʯʥʠʢʘ, ʠʟ ʢʦʪʦ-

ʨʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʯʝʨʧʘʪʴ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʠʤ ʠʩʪʦʯʥʠʢʦʤ ʚ ʧʨʦʪʠʚʦʚʝʩ ʩʣʦ-

ʞʠʚʰʠʤʩʷ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʪʨʘʜʠʮʠʷʤ, ʦʧʠʨʘʚ-

ʰʠʤʩʷ ʥʘ ʩʠʩʪʝʤʫ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʜʝʡ-

ʩʪʚʠʷ, ʧʦ ʫʙʝʞʜʝʥʠʶ ʀ.ʗ. ʃʝʨʥʝʨʘ, ʜʦʣʞʥʘ ʙʳʪʴ 

ʢʫʣʴʪʫʨʘ ʚ ʮʝʣʦʤ, ʚʭʦʞʜʝʥʠʝ ʚ ʢʦʪʦʨʫʶ ʪʦʣʴʢʦ ʠ 

ʩʧʦʩʦʙʥʦ ʧʦʨʦʜʠʪʴ ʯʝʣʦʚʝʯʝʩʢʦʝ ʚ ʯʝʣʦʚʝʢʝ, ʦʙʨʘ-

ʟʦʚʘʪʴ ʠʤʝʥʥʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʙʨʘʟ ʩ ʧʨʠʩʫʱʠʤʠ 

ʝʤʫ ʩʫʱʥʦʩʪʥʦ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʩʠʣʘʤʠ ï ʜʫʭʦʚʥʦ-

ʩʪʴʶ ʠ ʩʦʟʠʜʘʪʝʣʴʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʙʷ (ʦʩʦ-

ʟʥʘʥʥʦʝ ʦʢʫʣʴʪʫʨʠʚʘʥʠʝ, ʩʦʟʥʘʪʝʣʴʥʦʝ ʧʨʝʦʜʦʣʝ-

ʥʠʝ ʚ ʩʝʙʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ) ʠ ʤʠʨʘ 

ʚʦʢʨʫʛ ʩʝʙʷ. ʆʧʠʨʘʷʩʴ ʥʘ ʠʜʝʶ ʦʙʱʥʦʩʪʠ ʩʪʨʫʢ-

ʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ʢʫʣʴʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʀ.ʗ. ʃʝʨʥʝʨ ʚʳʨʘʙʦʪʘʣ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪ ʤʥʦʛʦʩʣʦʡʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʩʣʦʡ ʚʢʣʶʯʘʣ ʚʝʩʴ ʧʣʘʩʪ ʩʠʩʪʝʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʠ ʞʠʪʝʡʩʢʠʭ ʟʥʘʥʠʡ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʩʬʝʨʘʤʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ 

ʧʦʵʪʦʤʫ ʩʦʟʜʘʶʱʠʭ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʚʦʦʨʫʞʝʥʠʷ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʝʷʪʝʣʴ-

ʥʦʩʪʥʳʡ ʩʣʦʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʩʧʦʩʦʙʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨʳ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ (ʫʤʝʥʠʡ ʠ ʥʘʚʳ-

ʢʦʚ), ʘ ʪʘʢʞʝ ʦʧʳʪʦʤ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʧʦʩʦʙʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʢ ʧʨʦʜʫʢ-

ʪʠʚʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʤʫ ʨʘʟʚʠʪʠʶ ʢʫʣʴʪʫʨʳ. ʏʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ 

ʙʳʣʦ ʚʳʜʝʣʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷ-

ʱʝʝ ʚ ʪʦʤ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʧʨʝʜʤʝʪʥʳʤʠ ʚʥʠʤʘʥʠʝ 

ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʥʘ ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʥʘʜʧʨʝʜ-

ʤʝʪʥʳʭ ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʷ, ʪʘʢʠʭ, ʢʘʢ ʙʘʟʦʚʳʝ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʝ (ʣʦʛʠʯʝʩʢʠʝ) ʫʤʝʥʠʷ, ʧʦʠʩʢʦʚʳʝ 

ʫʤʝʥʠʷ, ʫʯʝʙʥʳʝ ʫʤʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢ ʝʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʶ. ʇʦʜ-

ʯʝʨʢʥʝʤ, ʯʪʦ ʮʝʥʥʦʩʪʴ ʵʪʦʛʦ ʩʣʦʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʝʛʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʥʘ 

ʩʪʘʥʦʚʣʝʥʠʝ ʨʝʬʣʝʢʩʠʚʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʭ ʩʪʨʫʢ-

ʪʫʨ ʩʦʟʥʘʥʠʷ ʣʠʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʦʪʦʚʥʦʩʪʴ 

ʰʢʦʣʴʥʠʢʦʚ ʚʳʩʪʫʧʘʪʴ ʩʫʙʲʝʢʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʚʠ-

ʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʥʥʦʩʪʥʳʡ ʩʣʦʡ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʮʝʥʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʢʫʣʴʪʫʨʝ, ʠ 

ʧʨʦʥʠʟʘʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʝʨʝʞʠʚʘʥʠʷʤʠ. 

ʅʘʣʠʯʠʝ ʵʪʦʛʦ ʩʣʦʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʷʨʢʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʠʜʘʢʪʠʯʝʩʢʦʤ ʥʘʩʣʝ-

ʜʠʠ ʀ.ʗ. ʃʝʨʥʝʨʘ ʦʙʫʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʝʨʝʟ 

ʧʨʠʟʤʫ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʧʣʘʥʝ ʩʪʘʥʦʚʣʝʥʠʷ ʨʝ-

ʬʣʝʢʩʠʚʥʦ-ʩʤʳʩʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʩʦʟʥʘʥʠʷ ʣʠʯʥʦ-

ʩʪʠ, ʬʦʨʤʠʨʫʝʪ ʛʦʪʦʚʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʚʳʩʪʫʧʘʪʴ 

ʩʫʙʲʝʢʪʘʤʠ ʦʪʥʦʰʝʥʠʡ, ʧʨʠʦʙʨʝʪʘʪʴ ʦʧʳʪ ʢʫʣʴʪʫ-

ʨʦʩʦʦʙʨʘʟʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ, ʦʮʝʥʦʢ, ʚʳʙʦʨʘ, ʠʟʙʠ-

ʨʘʪʝʣʴʥʦʩʪʠ ʚ ʩʫʞʜʝʥʠʷʭ, ʠʥʪʝʨʝʩʘʭ, ʣʠʯʥʦʩʪʥʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ. ɺʚʝʜʝʥʠʝ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʜʠʜʘʢ-

ʪʠʢʠ ʧʦʥʷʪʠʷ ʧʝʨʝʞʠʚʘʥʠʷ ʦʟʥʘʯʘʣʦ ʘʢʮʝʥʪʠʨʦʚʘ-

ʥʠʝ ʩʤʳʩʣʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʟʥʘʚʘʝʤʦʛʦ ʢʘʢ 

ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʦʪʨʘʞʝʥʠʝ ʛʣʫʙʠʥʳ ʣʠʯʥʦʩʪʥʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʧʦʟʥʘʚʘʝʤʦʛʦ, ʧʝʨʝʭʦʜ ʧʦʟʥʘʥʠʷ ʥʘ ʛʫʤʘʥʠʪʘʨʥʳʡ 

ʫʨʦʚʝʥʴ, ʢʦʛʜʘ ʦʙʲʝʢʪʦʤ ʦʩʚʦʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʫʞʝ 

ʥʝ ʩʦʙʩʪʚʝʥʥʦ ʧʨʝʜʤʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʘ ʩʘʤʘ 

ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ, ʧʦʩʪʠʛʘʝʤʳʝ ʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘ-

ʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʨʝʜʤʝʪ-

ʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʧʦʜʯʝʨʢʠʚʘ-

ʣʦʩʴ, ʯʪʦ ʚʳʩʰʘʷ ʮʝʣʴ ʦʙʫʯʝʥʠʷ ʥʘʯʠʥʘʝʪ ʧʨʠʦʙʨʝ-

ʪʘʪʴ ʠʩʪʠʥʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʟʚʫʯʘʥʠʝ ʢʘʢ 

ʦʙʨʝʪʝʥʠʝ ʯʝʣʦʚʝʢʦʤ ʦʙʨʘʟʘ çʗè, ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʘ-

ʤʦʜʝʷʪʝʣʴʥʦʩʪʠ, ʢ ʞʠʟʥʝʥʥʦʤʫ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ ʠ 

ʩʘʤʦʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʃʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʷʚʣʷʚ-

ʰʠʡʩʷ ʩʫʱʥʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʫʣʴʪʫʨʦʣʦʛʠ-

ʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʧʦʣʥʫʶ 

ʩʠʣʫ ʧʨʦʷʚʠʣʩʷ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʀ.ʗ.ʃʝʨʥʝʨʦʤ ʚ 

ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦ ʩʚʦʝʡ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʡ ʨʦʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ɽʝ 

ʦʩʥʦʚʘʥʠʝʤ ʚʳʩʪʫʧʘʣ ʧʨʠʟʥʘʢ ʦʙʫʯʝʥʠʷ, ʟʥʘʯʠʤʳʡ 

ʠʤʝʥʥʦ ʜʣʷ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʜʠʜʘʢʪʠʢʠ ï ʚʦʟʨʘʩʪʘ-

ʶʱʘʷ ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʘ-

ʱʠʭʩʷ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ ʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ ʘʧʨʦʙʠʨʦʚʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ ʩʦʜʝʨʞʘʣʘ ʩʣʝʜʫʶʱʫʶ ʠʭ ʩʠʩʪʝʤʫ: ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʨʝʮʝʧʪʠʚʥʳʡ, ʠʣʠ ʦʙʲʷʩʥʠʪʝʣʴʥʦ-

ʠʣʣʶʩʪʨʘʪʠʚʥʳʡ; ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ; ʧʨʦʙʣʝʤʥʦʝ ʠʟ-

ʣʦʞʝʥʠʝ; ʵʚʨʠʩʪʠʯʝʩʢʠʡ, ʠʣʠ ʯʘʩʪʠʯʥʦ-ʧʦʠʩʢʦʚʳʡ; 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʀ.ʗ. ʃʝʨʥʝʨ ʥʝ-

ʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʚ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ 

ʫʩʧʝʰʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʘʩʧʝʢʪʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ, ʦʩʪʨʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ 

ʧʝʨʝʯʠʩʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʚ ʦʙʱʠʤ ʤʝʪʦʜʦʤ 

ʚʦʩʧʠʪʘʥʠʷ ï ʤʝʪʦʜʦʤ ʩʦʦʪʥʝʩʝʥʠʷ ʘʢʪʦʚ ʦʙʫʯʝʥʠʷ 

ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʤʦʪʠʚʘʤʠ ʫʯʘʱʠʭʩʷ [4]. 

ʄʳ ʫʙʝʞʜʝʥʳ ʚ ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʚʳʩʢʘʟʘʥʥʦʡ 

ʀ.ɸ. ʈʫʜʘʢʦʚʦʡ ʠʜʝʠ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʝʜʣʦʞʝʥʥʦʤ 

ʀ.ʗ. ʃʝʨʥʝʨʦʤ ʧʦʜʭʦʜʝ ʢ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ çʦʪʨʘʞʝʥʳ ʚʘʞʥʝʡʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʣʠʯʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʝʛʦʩʷ. ɽʛʦ 

ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦ 

ʚʧʝʯʘʪʣʝʥʠʷʭ, ʣʶʙʦʧʳʪʩʪʚʘ. ʆʙʲʝʢʪ ʫʯʝʙʥʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʫʯʘʱʝʛʦʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘ-

ʯʠʤʳʤ, ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨ ʣʠʯʥʦʩʪʥʳʭ ʩʤʳʩ-

ʣʦʚ. ʉʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʫʯʠ-

ʪʝʣʷ ʧʦ ʧʝʨʝʚʦʜʫ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟ 

ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʡ ʚ ʪʚʦʨʯʝʩʢʦʝ ʨʫʩʣʦ ʫʩʠʣʠʚʘʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʙʣʝʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷè [5, ʩ.331-332]. 
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ʀʤʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʟʚʠʪʠʷ ʠʜʝʠ ʩʘʤʦʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʧʦʟʥʘʥʠʠ ʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʀ.ʗ. ʃʝʨʥʝʨʫ ʚ 

ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʙʳʣʦ ʚʚʝʜʝʥʦ ʥʦʚʦʝ ʜʣʷ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʜʠʜʘʢʪʠʢʠ ʧʦʥʷʪʠʝ çʦʧʳʪ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠè ʠʣʠ çʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʦʧʳʪè. ʀ.ʗ. 

ʃʝʨʥʝʨ ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ, ʧʨʦʪʝʢʘʷ ʧʦ ʜʝʷʪʝʣʴʥʦʩʪ-

ʥʳʤ ʟʘʢʦʥʘʤ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʢʦʣʴʥʠ-

ʢʦʚ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʦʩʦʟʥʘ-

ʥʠʝʤ ʠ ʧʨʠʥʷʪʠʝʤ ʰʢʦʣʴʥʠʢʘʤʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʦ-

ʟʥʘʥʠʷ, ʥʘʣʠʯʠʝʤ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʫʤʩʪʚʝʥ-

ʥʳʭ ʩʠʣ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʟʥʘʥʠʝ ʚʩʝ ʚ 

ʙʦʣʴʰʝʡ ʤʝʨʝ ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʫʯ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʘʤʦʦʨʛʘʥʠʟʘ-

ʮʠʠ, ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʪʢʨʳ-

ʪʠʷ ʥʦʚʦʛʦ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʜʚʠʛʘʣʘʩʴ ʠʜʝʷ ʫʩʠ-

ʣʝʥʠʷ ʨʦʣʠ ʫʯʝʥʠʢʘ ʢʘʢ ʧʦʟʥʘʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʧʦʩʦʙ-

ʥʦʩʪʷʤʠ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʩʫʱʥʦʩʪʴ 

ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ, ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʇʦʜʯʝʨʢʠʚʘʷ ʟʥʘʯʠ-

ʤʦʩʪʴ ʠʜʝʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʯʘʱʠ-

ʤʠʩʷ ʟʥʘʥʠʡ ʩ ʮʝʣʴʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʦʛʦ, ʀ.ʗ. 

ʃʝʨʥʝʨ ʚʳʨʘʙʘʪʳʚʘʣ ʦʙʥʦʚʣʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʫʩʪʘʥʦʚʢʠ, ʚʘʞʥʳʝ ʜʣʷ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʥʷʪʠʷ çʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʦʧʳʪè. ʆʥʠ ʘʢʮʝʥʪʠʨʦ-

ʚʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʯʠʤʦʩʪʠ ʩʘʤʦʡ ʧʨʦʮʝʜʫʨʳ 

ʫʯʝʥʠʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ, ʦʪʨʘʞʘʶʱʝʡ çʣʦʛʠʢʫ ʩʦ-

ʚʝʨʰʝʥʠʷ ʦʪʢʨʳʪʠʷè (ɹ.ʄ.ʂʝʜʨʦʚ), ʨʘʩʢʨʳʚʘʣʠ 

ʩʫʱʥʦʩʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʰʢʦʣʴʥʠʢʦʚ ʢʘʢ 

ʠʭ ʛʦʪʦʚʥʦʩʪʠ ʢ ʪʚʦʨʯʝʩʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʩʘʤʦ-

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʫʝʤʦʡ ʠ ʨʝʘʣʠʟʫʝʤʦʡ ʚ ʧʨʦ-

ʮʝʩʩʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʫʯʠʪʝʣʝʤ ʧʦʟʥʘʥʠʷ (ʀ.ʗ. 

ʃʝʨʥʝʨ, ʄ.ʅ. ʉʢʘʪʢʠʥ) [1].  

ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʢʦʥʢʨʝʪʠʟʘʮʠʶ ʧʨʦʙʣʝʤʘ-

ʪʠʢʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʚʦʟ-

ʤʦʞʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʥʝʩʣʘ ʨʘʟʨʘ-

ʙʦʪʢʘ ʀ.ʗ. ʃʝʨʥʝʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʘʟʥʦʦʙʨʘ-

ʟʠʠ ʩʦʩʪʘʚʘ ʙʘʟʦʚʳʭ ʫʯʝʙʥʳʭ ʫʤʝʥʠʡ ʢʘʢ çʩʧʦʩʦʙʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʙʲʝʢʪʦʤ ʩʚʦʝʛʦ ʫʩʚʦʝʥʠʷ ʠ ʩʚʦʡ-

ʩʪʚʝʥʥʦʡ ʧʦʩʣʝʜʥʝʤʫ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠè. ɹʳʣʦ ʚʳʜʝʣʝʥʦ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʪʘʢʠʭ ʫʤʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʧʦʩʦʙʳ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʳʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ, ʧʩʠʭʦ-

ʣʦʛʦ-ʭʘʨʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ [3]. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʚʳʟʳʚʘʝʪ ʯʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦ-

ʜʠʣʠ, ʢ ʧʨʠʤʝʨʫ, ʪʘʢʠʝ ʫʯʝʙʥʳʝ ʫʤʝʥʠʷ, ʢʘʢ ʫʤʝʥʠʝ 

ʧʨʦʚʦʜʠʪʴ ʩʘʤʦʥʘʙʣʶʜʝʥʠʝ ʠ ʩʘʤʦʘʥʘʣʠʟ ʚ ʧʨʦ-

ʮʝʩʩʝ ʫʯʝʥʠʷ; ʜʘʚʘʪʴ ʩʘʤʦʦʮʝʥʢʫ; ʩʘʤʦʥʘʩʪʨʘʠ-

ʚʘʪʴʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝʥʠʷ; ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤʠ 

ʠʥʪʝʨʝʩʘʤʠ, ʚʣʠʷʪʴ ʥʘ ʩʚʦʠ ʤʦʪʠʚʳ ʠ ʪ.ʧ. ɺʥʠʤʘʥʠʝ 

ʢ ʧʦʜʦʙʥʳʤ ʫʤʝʥʠʷʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʟʥʘʯʠʤʦ-

ʩʪʠ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʛʦ ʦʧʳʪʘ, ʯʪʦ ʦʪʢʨʳʚʘʣʦ ʚʟʛʣʷʜ ʥʘ ʥʝʛʦ ʢʘʢ ʥʘ 

ʣʠʯʥʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʝʝ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ ʠ ʩʘʤʦʨʝʛʫʣʷʮʠʶ ʧʦ-

ʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ ʠ ʬʘʢʪʠʯʝ-

ʩʢʠ ʧʨʝʚʨʘʱʘʶʱʝʝ ʝʝ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʩʘʤʦʜʝʷ-

ʪʝʣʴʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʀ.ʗ. 

ʃʝʨʥʝʨʦʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʨʦʥʠʟʘʥʳ 

ʠʜʝʝʡ ʪʚʦʨʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ, ʢʦʪʦ-

ʨʘʷ ʚʳʩʪʫʧʘʝʪ ʩʫʙʲʝʢʪʦʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʡ, ʛʦʪʦʚʘ ʢ ʧʦʟʥʘʚʘʪʝʣʴʥʦʤʫ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ ʠ ʩʘʤʦʨʝʘʣʠʟʘ-

ʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝʩʦ-

ʤʥʝʥʥʦ, ʯʪʦ ʵʪʠ ʨʝʰʝʥʠʷ ʧʨʠʥʷʣʠ ʥʘ ʩʝʙʷ ʨʦʣʴ ʪʦʛʦ 

çʠʜʝʡʥʦʛʦ ʛʝʥʦʪʠʧʘè (ɺ.ʄ. ʇʦʣʦʥʩʢʠʡ), ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʣ ʧʦʩʣʝʜʫʶʱʝʝ ʜʚʠʞʝʥʠʝ ʥʘʫʯʥʳʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʧʦ ʧʫʪʠ ʦʩʚʦʝʥʠʷ ʜʠʜʘʢʪʠʢʦʡ ʠʜʝʠ ʩʫʙʲ-

ʝʢʪʥʦʩʪʠ. ɺ ʥʘʩʣʝʜʠʠ ʀ.ʗ. ʃʝʨʥʝʨʘ ʟʘʢʣʘʜʳʚʘʣʠʩʴ 

ʦʩʥʦʚʳ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʜʠʜʘʢʪʠʢʠ ʢ 

ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ, ʥʘʧʦʣʥʝʥʥʦʡ ʥʦʚʳʤʠ ʬʝʥʦʤʝ-

ʥʘʤʠ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʫʞʝ ʚ ʍʍI ʚʝʢʝ, ʥʘʭʦ-

ʜʠʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʦʙʦʛʘʱʝʥʠʠ ʜʠʜʘʢʪʠʢʠ ʥʦ-

ʚʳʤʠ ʧʦʥʷʪʠʷʤʠ: ʮʝʥʥʦʩʪʠ ʠ ʮʝʣʠ ʦʙʫʯʝʥʠʷ, ʩʤʳʩʣ 

ʠ ʟʥʘʯʝʥʠʝ, çʞʠʚʦʝ ʟʥʘʥʠʝè (ʉ.ʃ. ʌʨʘʥʢ, ɺ.ʇ. ɿʠʥ-

ʯʝʥʢʦ), ʟʥʘʥʠʝ ʦ ʥʝʟʥʘʥʠʠ, ʟʥʘʥʠʝ-ʧʝʨʝʞʠʚʘʥʠʝ, 

ʧʦʥʠʤʘʶʱʝʝ ʟʥʘʥʠʝ, ʣʠʯʥʦʩʪʥʳʡ ʩʤʳʩʣ, ʤʦʪʠʚʳ ʠ 

ʩʪʠʤʫʣʳ ʠ ʪ.ʧ. ʏʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ, ʯʪʦ ʥʘʫʯʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʀ.ʗ. ʃʝʨʥʝʨʘ ʩʝʛʦʜʥʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘ-

ʣʠʟʘʮʠʠ ʌɻʆʉ ʆʆʆ ʫʞʝ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ ʧʦʣʫ-

ʯʘʶʪ ʩʚʦʝ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ ʀ.ʗ.ʃʝʨʥʝʨ, ʷʚʣʷʷʩʴ ʧʨʠʟʥʘʥʥʳʤ ʢʣʘʩ-

ʩʠʢʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʜʠʜʘʢʪʠʢʠ, ʩʚʦʠʤ ʥʘʫʯʥʳʤ 

ʚʢʣʘʜʦʤ ʟʘʣʦʞʠʣ ʥʘʜʝʞʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʝʝ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʝʨʝʭʦʜʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʝʮʠʬʠʢʝ ʥʝ-

ʢʣʘʩʩʠʯʝʩʢʦʡ ʥʘʫʯʥʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ. ɺʜʫʤʯʠʚʦʝ 

ʠʟʫʯʝʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʀ.ʗ.ʃʝʨʥʝʨʘ 

ʧʦʟʚʦʣʠʪ ʥʘʤ ʩʝʛʦʜʥʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʪʴ ʨʦʣʴ ʪʨʘʜʠ-

ʮʠʡ ʠ ʠʥʥʦʚʘʮʠʡ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʠʭ ʵʧʦʭ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʠʜʘʢ-

ʪʠʢʝ. 
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Abstract 

In article authors set the task to consider an entity and the maintenance of the concept "professional formation 

of the student of higher education institution". Professional formation of the personality as process allowed to 

reveal the structural components and intrinsic characteristics of professional formation of the personality making 

it. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʘʤʠ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʨʘʩʩʤʦʪʨʝʪʴ ʩʫʱʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʩʪʘʥʦʚʣʝʥʠʝ ʩʪʫʜʝʥʪʘ ʚʫʟʘè. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʣʠʯʥʦʩʪʠ ʢʘʢ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʩʫʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝ-

ʥʠʷ ʣʠʯʥʦʩʪʠ. 

 

Keywords: professional formation, vocational training, engineering education, training in higher education 

institution. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘ-

ʟʦʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ ʚ ʚʫʟʝ. 

 

ʈʝʬʦʨʤʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʞʝ-

ʥʝʨʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʜʚʫʭ-

ʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ, ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʚʣʠʷʣʠ ʥʘ 

ʧʨʦʮʝʩʩ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʘ. ʗʚ-

ʣʷʷʩʴ ʩʨʝʜʩʪʚʦʤ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʧʫʪʠ ʙʫʜʫʱʝʛʦ ʠʥʞʝʥʝʨʘ, ʦʙʫʯʝʥʠʝ ʚ ʚʫʟʝ ʧʨʠʟʚʘʥʦ 

ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝ-

ʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝ-

ʥʠʝè ʥʝʤʳʩʣʠʤʦ ʙʝʟ ʫʪʦʯʥʝʥʠʷ ʢʘʪʝʛʦʨʠʡ çʩʫʱ-

ʥʦʩʪʴè, çʩʦʜʝʨʞʘʥʠʝè, çʩʪʘʥʦʚʣʝʥʠʝè ʠ çʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝè.  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʥʦʛʦʣʝʪʥʠʡ, ʧʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʝʜʧʦʣʘ-

ʛʘʶʱʠʡ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ʜʦ ʫʨʦʚʥʷ ʚʝʨʰʠʥʳ, 

ʚʳʩʰʝʡ ʩʪʫʧʝʥʠ ʯʝʛʦ-ʣʠʙʦ. ʇʨʦʮʝʩʩ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʣʠʯʥʦʩʪʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʨʘʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʧʦʥʷʪʠʝ çʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝè ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ 

ʦʚʣʘʜʝʥʠʷ ʧʨʦʬʝʩʩʠʝʡ ʠ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʳʡ ʧʫʪʴ ʣʠʯʥʦʩʪʠ.  

ʇʦʣʠʥʘʫʯʥʦʩʪʴ ʧʦʥʷʪʠʷ çʩʪʘʥʦʚʣʝʥʠʝè ʥʘʰʣʦ 

ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢʘʭ ʦ ʨʘʟʚʠʪʠʠ 

ʣʠʯʥʦʩʪʠ. 

ɺ ʉʣʦʚʘʨʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʉ.ʀ. ʆʞʝʛʦʚʘ ʧʦʥʷ-

ʪʠʝ çʩʪʘʥʦʚʣʝʥʠʝè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʚʦʟʥʠʢʥʦʚʝ-

ʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʯʝʛʦ-ʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷè[4]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʣʦʩʦʬʠʠ çʩʪʘʥʦʚʣʝʥʠʝè 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʷʚʣʝʥʠʷ ʫʞʝ ʥʘʯʘʣʦʩʴ, ʥʦ 

ʝʱʝ ʥʝ ʧʨʠʦʙʨʝʣʦ ʟʘʚʝʨʰʝʥʥʦʡ ʬʦʨʤʳ [6]. 

ɺ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʧʨʦʮʝʩʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʚʝʨʥʫʪʳʤ ʚʦ ʚʨʝʤʝʥʠ 

ʧʨʦʮʝʩʩʦʤ ʦʚʣʘʜʝʥʠʷ ʧʨʦʬʝʩʩʠʝʡ.  

ʂʘʢ ʣʶʙʦʡ ʧʨʦʮʝʩʩ, ʧʨʦʮʝʩʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʵʪʘʧʳ, ʢʦʪʦ-

ʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʣʠʯʥʦʩʪʠ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʧʝʰʥʦʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ.  

ʇʨʦʙʣʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ 

ʣʠʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʯʝʥʳʭ-

ʧʝʜʘʛʦʛʦʚ ɺ. ɸ. ɹʦʜʨʦʚʘ, ʊ. ɺ. ʂʠʩʝʣʸʚʦʡ, ɺ. ʇ. 
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ʅʝʚʟʦʨʦʚʘ, ɺ.ɺ. ʀʛʥʘʪʦʚʦʡ, ʉ.ʀ. ʆʩʠʧʦʚʦʡ, ʂ. ʄ. 

ɻʫʨʝʚʠʯʘ, ʕ. ʌ. ɿʝʝʨʘ, ʇ. ɸ. ʂʣʠʤʦʚʘ, ʅ. ɺ. ʂʫʟʴ-

ʤʠʥʦʡ, ɺ. ʉ. ʄʝʨʣʠʥʘ, ʂ. ʂ. ʇʣʘʪʦʥʦʚʘ, ɸ.ʄ. ʅʦʚʠ-

ʢʦʚʘ ʠ ʜʨ.  

ʊ. ɺ. ʂʠʩʝʣʸʚʘ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʩʪʘʥʦʚʣʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʢʘʢ çʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʫʤʝʥʠʡ 

ʠ ʥʘʚʳʢʦʚè [2].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʕ. ʌ. ɿʝʝʨʘ ʦ ʚʣʠʷʥʠʠ ʨʘʟʚʠ-

ʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘ-

ʥʦʚʣʝʥʠʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʩʘʤʦʨʘʟʚʠʪʠʝ 

ʣʠʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʝʛʦ ʤʝʩʪʘ ʚ ʤʠʨʝ ʧʨʦʬʝʩ-

ʩʠʡ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʚ ʧʨʦʬʝʩʩʠʠ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘ-

ʮʠʠ ʩʚʦʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʝʨʰʠʥ 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘè [1].  

ɺ. ʇ. ʅʝʚʟʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʦʪ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè [3]. 

ɺ. ɼ. ʉʠʤʦʥʝʥʢʦ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʪʘʥʦʚ-

ʣʝʥʠʠ ʣʠʯʥʦʩʪʠ ʚʠʜʠʪ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ, çʥʘʧʨʘʚ-

ʣʝʥʥʳʡ ʥʘ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ ʚ ʪʨʫʜʝè [5]. 

ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʪʨʘʢʪʦʚʘʥʠʡ ʧʦʥʷʪʠʷ çʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝè ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʧʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʠʦʙ-

ʨʝʪʝʥʠʝʤ, ʟʘʢʨʝʧʣʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʟʥʘʥʠʡ, ʫʤʝ-

ʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʝʡ 

ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʝʡ ʵʪʦʡ ʣʠʯʥʦʩʪʠ ʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝ-

ʥʠʷ ʣʠʯʥʦʩʪʠ ʢʘʢ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʦ-

ʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ 

ʂʦʤʧʦʥʝʥʪ ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ 

ʤʦʪʠʚʘʮʠʦʥʥʳʡ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʚʳʙʨʘʥʥʦʡ 

ʧʨʦʬʝʩʩʠʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ 
ʚʳʷʚʣʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ, ʩʦʦʪʥʝʩʝʥʠʝ 

ʠʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ 

ʟʥʘʥʠʝʚʳʡ 
ʦʚʣʘʜʝʥʠʝ ʟʥʘʥʠʷʤʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʦʩʚʦʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʦʥʝʥʪ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ 
ʨʝʘʣʠʟʘʮʠʷ ʩʝʙʷ ʚ ʧʨʦʬʝʩʩʠʠ, ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ 

ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʘʜʘʧʪʘʮʠʦʥʥʳʡ 
ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʦʮʠʘʣʴʥʳʡ 
ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

 

ɺʳʜʝʣʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʟʚʦ-

ʣʷʶʪ ʚʳʷʚʠʪʴ ʩʫʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ: 

- ʧʦʟʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʚʳʙʨʘʥʥʦʡ ʧʨʦʬʝʩ-

ʩʠʠ;  

- ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʫ-

ʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ;  

- ʦʚʣʘʜʝʥʠʝ ʟʥʘʥʠʷʤʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʥʘʮʝʣʝʥʥʦʩʪʴ ʥʘ ʫʩʧʝʰʥʦʝ ʦʩʚʦʝʥʠʝ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʥʘʮʝʣʝʥʥʦʩʪʴ ʥʘ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ ʣʠʯʥʦʩʪ-

ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ;  

- ʘʜʘʧʪʘʮʠʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʦʩʦʟʥʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʝ ʩʦʮʠʘʣʴʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ.  

 ʇʦʩʢʦʣʴʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ 

ʣʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʠʟ-

ʤʝʥʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʦʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ 

ʵʪʘʧʦʚ.  

ʈʝʟʶʤʠʨʫʷ ʚʳʚʦʜʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʚʦʧʨʦ-

ʩʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ, ʥʘʤʠ ʚʳʷʚ-

ʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ ʜʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ: 

- ʵʪʘʧ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʬʝʩʩʠ-

ʷʤʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʡ ʛʨʫʧʧʳ ʧʨʦʬʝʩʩʠʡ, ʢʦʪʦ-

ʨʳʤʠ ʯʝʣʦʚʝʢ ʭʦʪʝʣ ʙʳ ʦʚʣʘʜʝʪʴ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʙ-

ʣʘʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʵʪʘʧ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʟʥʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʨʠʦʙʱʝʥʠʝ ʢ ʥʦʨʤʘʤ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʣʝʢ-

ʩʠʢʦʥʫ, ʥʦʨʤʘʪʠʚʘʤ, ʢʫʣʴʪʫʨʝ; 

- ʵʪʘʧ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʛʣʫʙʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʥʘʥʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʢʨʫʛʦʟʦʨʘ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʜʦʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ;  

- ʵʪʘʧ ʤʘʩʪʝʨʩʪʚʘ, ʢʦʛʜʘ ʣʠʯʥʦʩʪʴ ʭʦʨʦʰʦ ʠʟ-

ʚʝʩʪʥʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʧʦʣʴʟʫ-

ʝʪʩʷ ʘʚʪʦʨʠʪʝʪʦʤ; 

- ʵʪʘʧ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʛʦʪʦʚʥʦʩʪʴ ʠ 

ʞʝʣʘʥʠʝ ʧʝʨʝʜʘʚʘʪʴ ʦʧʳʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʞʝʣʘʥʠʝʤ ʠ ʛʦʪʦʚʥʦʩʪʴʶ 
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ʢʦʣʣʝʛ ʧʝʨʝʥʠʤʘʪʴ ʵʪʦʪ ʦʧʳʪ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦ-

ʮʝʩʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʥʝ ʧʨʝʢʨʘʱʘ-

ʝʪʩʷ, ʧʝʨʝʭʦʜʠʪ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭ-

ʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʵʪʘʧʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ ʤʦʞʥʦ ʦʙʦʙʱʝʥʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʵʪʘʧʳ: 

1. ʕʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʥʘʤʝʨʝʥʠʡ ï ʟʘʪʨʘʛʠʚʘʝʪ ʩʪʘʨʰʠʝ ʢʣʘʩʩʳ ʰʢʦʣʳ ʠ 

ʧʝʨʚʳʡ ʢʫʨʩ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ;  

2. ʕʪʘʧ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ï ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʦʙʫʯʝʥʠʝ ʚ ʚʫʟʝ;  

3. ʕʪʘʧ ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ï ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʚ ʚʫʟʝ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ; 

4. ʕʪʘʧ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘ-

ʙʦʪʘ ʧʦ ʦʢʦʥʯʘʥʠʠ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʩʘʤʦʦʙʫʯʝʥʠʷ, ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʚʘ-

ʣʠʬʠʢʘʮʠʠ.  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʣʠʯʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʠʟ ʚʩʝʭ ʵʪʘʧʦʚ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʪʨʠ ʵʪʘʧʘ: ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʤʝʨʝʥʠʡ, ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɺʦʣʢʦʚʘ ʃ.ɺ. 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ  

ʇʝʨʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɻʨʠʰʠʥʘ ʊ.ɸ. 
ɸʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ  

ʇʝʨʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

 

Abstract  

Most technological processes, including the cultivation of leukocytes in industrial production, are based on 

empirical data and require scientific justification. The variability of the properties of the polypeptides obtained 

during the cultivation of virus-induced leukocytes causes the need to improve the composition of nutrient media 

and the design of bioreactors, and to optimize the modes of culturing human blood cells. 

In connection with the above, it is very important to solve this common problem to optimize the synthesis of 

polypeptides using modern methods of mathematical modeling and to develop an algorithm for optimal control in 

relation to the properties and characteristics of the viruses of human leukocytes. 

ɸʥʥʦʪʘʮʠʷ 

ɹʦʣʴʰʠʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʧʨʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʪʨʝʙʫʝʪ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ɺʘʨʠʘʙʝʣʴ-

ʥʦʩʪʴ ʩʚʦʡʩʪʚ, ʧʦʣʫʯʘʝʤʳʭ ʧʦʣʠʧʝʧʪʠʜʦʚ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚʠʨʫʩʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʣʝʡʢʦʮʠʪʦʚ, ʚʳʟʳ-

ʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʙʠʦʨʝʘʢʪʦʨʦʚ, ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʨʝʞʠʤʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʦʙʱʝʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠ-

ʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʠʥʪʝʟʘ ʧʦʣʠʧʝʧʪʠʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʚʦʡʩʪʚʘʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʠʨʫʩʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ. 

 

Keywords: polypeptides, biosynthesis, virus-induced leukocytes, interferon, cultivation, optimization. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʧʝʧʪʠʜʳ, ʙʠʦʩʠʥʪʝʟ, ʚʠʨʫʩʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʣʝʡʢʦʮʠʪʳ, ʠʥʪʝʨʬʝʨʦʥ, ʢʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ.  

 

ʀʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳ-

ʟʳʚʘʶʪ ʛʝʪʝʨʦʛʝʥʥʳʝ ʧʦʣʠʧʝʧʪʠʜʳ ʧʨʠʨʦʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʪʝʨʬʝʨʦʥ [1]. ʊʨʝ-

ʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ 

ʪʘʢʞʝ ʙʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘʩʪʦʷʪʝʣʴʥʦ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʵʢʦʥʦ-

ʤʠʯʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʦʯʠʩʪʢʠ ʧʨʝʧʘʨʘʪʘ ʦʪ ʙʘʣʣʘʩʪʥʳʭ ʙʝʣʢʦʚ ʠ ʧʦʣʫʯʝ-

ʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʚʳʩʦʢʦʘʢʪʠʚʥʦʛʦ ʠʥʪʝʨ-

ʬʝʨʦʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʣʝʯʝʙʥʦʝ ʠ ʧʨʦ-

ʬʠʣʘʢʪʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ ʩʨʝʜʩʪʚʦ [2, 5].  

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʝʧʘʨʘʪʦʚ ʢʨʦʚʠ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʠʥʪʝʨʬʝʨʦʥʘ (ʀʌʅ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʩʧʝʥʟʠ-

ʦʥʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ [1, 3]. ʂʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʪʘʜʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʅʘʢʦʧʣʝʥʠʝ ʧʦʣʫʧʨʦʜʫʢʪʘ ʠʥ-

ʪʝʨʬʝʨʦʥʘ ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʦʥʩʪʨʫʢʮʠʠ 

ʙʠʦʨʝʘʢʪʦʨʘ ʠ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ [6]. ʆʜ-

ʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʠ ʪʨʝʙʫʝʪ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʢʦʣʝ-

ʙʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʥʪʝʨʬʝʨʦʥʘ, 

ʧʦʣʫʯʘʝʤʦʛʦ ʥʘ ʨʦʣʣʝʨʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʧʘʨʘʪʦʚ ʢʨʦʚʠ, 

ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦ-

ʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʦʚ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʠʨʫʩʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʣʝʡʢʦʮʠ-

ʪʦʚ [7].  
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ɺʘʞʥʳʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʚʦʧʨʦʩʦʤ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ, ʢʦ-

ʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠ ʘʜʝʢʚʘʪʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝ. ʂʦʥʝʯʥʦʡ ʮʝ-

ʣʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧ-

ʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʢʨʦʚʠ 

ʯʝʣʦʚʝʢʘ [4]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴ-

ʥʳʤ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʦʙʱʝʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʦʧ-

ʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʠʥʪʝʟʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʣʝʡʢʦ-

ʮʠʪʘʨʥʦʛʦ ʠʥʪʝʨʬʝʨʦʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʚʦʡʩʪʚʘʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚʠʨʫʩʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʣʝʡʢʦʮʠʪʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʘʜʠʠ ʩʠʥʪʝʟʘ 

ʘʣʴʬʘ-ʠʥʪʝʨʬʝʨʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʨʘʥʳ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 12 ʦʙ/ʤʠʥ ʜʦ 60 ʦʙ/ʤʠʥ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʥʘ ʩʪʘʜʠʠ çʙʠʦʩʠʥʪʝʟè ʚ 

ʠʥʪʝʨʚʘʣʝ ʦʪ 4 ʤʣʨʜ/ʤʣ ʜʦ 8 ʤʣʨʜ/ʤʣ, ʧʘʨʘʤʝʪʨʦʤ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʣʫʞʠʪ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʀʌʅ.  

ʅʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦ-

ʜʝʣʴ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ [8], ʚʳʨʘʞʘʶʱʝʛʦ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ ʙʠʦʩʠʥʪʝʟʘ ʜʚʫʭ ʬʘʢʪʦ-

ʨʦʚ: z 1 ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʚ ʜʠʘʧʘʟʦʥʝ 12 ï 

60 ʦʙ/ʤʠʥ; z 2 ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ, ʚ ʜʠʘʧʘ-

ʟʦʥʝ 4 ï 8 ʤʣʨʜ/ʤʣ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 

ʌʘʢʪʦʨʳ ʠʭ ʫʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ 

 

ʌʘʢʪʦʨʳ 
ʅʠʞʥʠʡ 

ʫʨʦʚʝʥʴ 

ɺʝʨʭʥʠʡ 

ʫʨʦʚʝʥʴ 

ʆʩʥʦʚʥʦʡ 

ʫʨʦʚʝʥʴ, 

z0 

ʀʥʪʝʨʚʘʣ 

ʚʘʨʴʠʨʦʚʘʥʠʷ, 

Dz 

z 1 12 60 36 24 

z 2 4 8 6 2 

 

ʆʩʥʦʚʥʦʡ ʫʨʦʚʝʥʴ ʠ ʠʥʪʝʨʚʘʣ ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʘʤ 
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ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʫʜʦʙʥʝʝ ʧʝʨʝʡʪʠ ʢ ʙʝʟʨʘʟʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

x1, x2, é ,xn ʧʫʪʝʤ ʩʣʝʜʫʶʱʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
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ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʋʨʦʚʥʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

 

ʌʘʢʪʦʨʳ 
ʅʠʞʥʠʡ 

ʫʨʦʚʝʥʴ 

ɺʝʨʭʥʠʡ 

ʫʨʦʚʝʥʴ 

ʭ 1 -1 1 

ʭ 2 -1 1 

ʂʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ k = 2. ʏʠʩʣʦ ʚʦʟʤʦʞʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʫʨʦʚʥʝʡ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ, ʦʧʨʝ-

ʜʝʣʷʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ, ʨʘʚʥʦ N = 2k = 22 = 4. ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʇʌʕ) ʚ ʙʝʟʨʘʟ-

ʤʝʨʥʦʤ ʚʠʜʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʘ 3 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʇʌʕ ʪʠʧʘ 22 ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

ˉ ʦʧʳʪʘ 
ʌ ɸ ʂ ʊ ʆ ʈ ʓ 

ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠ-

ʟʘʮʠʠ, ʄɽ/ʤʣ 

ʭ0 x1 x2 x12 yʵ yʨ 

1 +1 -1 -1 +1 2750 2687 

2 +1 +1 -1 -1 3000 3062 

3 +1 -1 +1 -1 3500 3562 

4 +1 +1 +1 +1 4000 3937 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘ-

ʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʫʢʘʟʘʥʥʦʤʫ ʨʘʥʝʝ ʧʣʘʥʫ. ɺ ʪʘʙʣ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʣʝʡʢʦʮʠʪʦʚ 

ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʘʣʴʬʘ-ʠʥʪʝʨʬʝʨʦʥʘ. ʉʨʘʚʥʝʥʠʝ 
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ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʆʌʉ.1.7.2.0002.15 ɹʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʠʥʪʝʨʬʝʨʦʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ.  

ʊʘʙʣʠʮʘ 4 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ 

ˉ ʦʧʳʪʘ ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘ-

ʥʠʷ, ʦʙ/ʤʠʥ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠ-

ʪʦʚ, ʤʣʨʜ./ʣ 

ʋʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘ Ŭ-ʀʌʅ, 

ʄɽ/ʤʣ, X°Dx 

1 12 8 3500Ñ200 

2 60 4 3000Ñ170 

3 60 8 4000Ñ250 

4 12 4 2750Ñ150 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʙʣ. 4 ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʜʦ 60 

ʦʙ/ʤʠʥ (ʦʧʳʪ ˉ 2) ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ-

ʣʫʬʘʙʨʠʢʘʪʘ Ŭ-ʀʌʅ (ʚ 1,1 ʨʘʟ). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ ʥʘ ʩʪʘʜʠʠ çʙʠʦʩʠʥʪʝʟè 

ʜʦ 8 ʤʣʨʜ/ʣ (ʦʧʳʪ ˉ 1) ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘ Ŭ-ʀʌʅ ʫʚʝʣʠʯʠʣʩʷ ʚ 1,3 

ʨʘʟʘ. ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʝ-

ʨʝʤʝʰʠʚʘʥʠʷ ʜʦ 60 ʦʙ/ʤʠʥ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʡʢʦ-

ʮʠʪʦʚ ʜʦ 8 ʤʣʨʜ./ʣ (ʦʧʳʪ ˉ 3) ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʚʳʩʠʣʩʷ ʚ 1,5 ʨʘʟʘ.  

ɼʘʣʝʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚ-

ʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ: 

=y b0 + b1 x1 + b2 x2 + b12 x1x2,  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ bj ʦʧʨʝ-

ʜʝʣʷʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ 
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ɸʥʘʣʦʛʠʯʥʦ ʧʦʣʫʯʠʣʠ b0 = 3312,5; b2 = 437,5 ʠ 

b12 = 62,5. 

ɺ ʮʝʥʪʨʝ ʧʣʘʥʘ ʧʦʩʪʘʚʣʝʥʦ ʪʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʦʧʳʪʘ (m = 3) ʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʧʘ-

ʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ 
0

uy : 
0

1y = 2650 ʄɽ/ʤʣ; 
0

2y  = 

2750 ʄɽ/ʤʣ; 
0

3y  = 2750 ʄɽ/ʤʣ. ɼʣʷ ʦʮʝʥʢʠ ʟʥʘʯʠ-

ʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʨʘʩʩʯʠ-

ʪʘʣʠ ʜʣʷ ʦʧʳʪʦʚ ʚ ʮʝʥʪʨʝ ʧʣʘʥʘ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠ-

ʯʠʥʳ: ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʦʧʳʪʦʚ ʚ ʮʝʥʪʨʝ ʧʣʘʥʘ (
0y ); ʜʠʩ-

ʧʝʨʩʠʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ (ʚʦʩS ); ʚʳʙʦʨʦʯʥʫʶ 
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ʆʮʝʥʠʣʠ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝ-

ʥʠʷ ʨʝʛʨʝʩʩʠʠ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ:  

 t0 = |b0|/sb0 = |3312,5| / 23,7 = 139,8.  

ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʦʩʪʘʣʴʥʳʭ: 

t1 = 7,9; t2 = 18,5; t12 = 2,6. 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ ʨ = 0,05 ʠ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦ-

ʙʦʜʳ f = 2 ʨʘʚʥʦ tp(f) = 4,3. ʉʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʉʪʴʶʜʝʥʪʘ ʩ ʪʘʙʣʠʯʥʳʤ ʟʥʘʯʝ-

ʥʠʝʤ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ b12 ʥʝʟʥʘ-

ʯʠʤ ʠ ʝʛʦ ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʠʪʴ ʠʟ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩ-

ʩʠʠ. ʇʦʩʣʝ ʝʛʦ ʠʩʢʣʶʯʝʥʠʷ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

ʧʨʠʥʷʣʦ ʚʠʜ  

 y = 3312,5 +187,5 x1 + 437,5x2 .  

ʇʨʦʚʝʨʠʣʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝ-

ʥʠʷ ʧʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠ-

ʪʘʚ ʜʠʩʧʝʨʩʠʶ ʘʜʝʢʚʘʪʥʦʩʪʠ (
ʘʜS ): 
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ʚʦʩʘʜSSF=  

ʛʜʝ L  ï ʯʠʩʣʦ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʚ ʫʨʘʚʥʝʥʠʠ 

ʨʝʛʨʝʩʩʠʠ, ʨʘʚʥʦʝ 3. 

ʊʦʛʜʘ F = 15625/2244,5 = 6,96. ʂʨʠʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ ʜʣʷ ʨ = 0,05; fʘʜ = 4 ʠ fʚʦʩ 

= 2 ʨʘʚʥʦ Fʢʨ = 19,3.ʊʘʢ ʢʘʢ F < Fʢʨ ï ʫʨʘʚʥʝʥʠʝ ʨʝ-

ʛʨʝʩʩʠʠ ʘʜʝʢʚʘʪʥʦ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʧʣʘʥʠʨʦ-

ʚʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʚʣʠʷʥʠʶ ʚʥʝʰʥʠʭ ʬʘʢʪʦ-

ʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʨʝʜʳ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʨʫʩʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʣʝʡʢʦʮʠʪʦʚ, 

ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʠʥʪʝʟʘ ʘʣʴʬʘ-ʠʥʪʝʨʬʝ-

ʨʦʥʘ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʥʘ ʩʪʘʜʠʠ ʙʠʦ-

ʩʠʥʪʝʟʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʧʦʣʫʯʠʣʠ ʘʜʝʢʚʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

(ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʫʞʝ ʙʳʣʦ ʧʨʠʚʝʜʝʥʦ ʨʘʥʝʝ) 

y = 3312,5 +187,5 x1 + 437,5x2 . 

ʛʜʝ 1y - ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʄɽ/ʤʣ; ʭ1 - ʙʝʟʨʘʟʤʝʨʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ; 

ʭ2 - ʙʝʟʨʘʟʤʝʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʚʳʭʦʜʘ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʤʝʪʦʜʦʤ ʢʨʫʪʦʛʦ 

ʚʦʩʭʦʞʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠʥʷʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʨʫʩʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʣʝʡʢʦʮʠʪʦʚ. 

ʉʯʠʪʘʷ, ʯʪʦ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʥʪʝʨʚʘʣ ʚʘʨʴʠʨʦ-

ʚʘʥʠʷ Dz2 = 2, ʧʨʠʤʝʤ ʰʘʛ ʜʚʠʞʝʥʠʷ ʥʘ ʢʨʫʪʦʤ ʚʦʩ-

ʭʦʞʜʝʥʠʠ Dz2
* = 1, ʪʦʛʜʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʧʘʨʘ-

ʤʝʪʨ ɔ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ: 

 g = Dzj
*/ (b2 Dz2) = 1/(437,5Ö2) = 0,0011  

ʐʘʛ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʥʘ 

ʢʨʫʪʦʤ ʚʦʩʭʦʞʜʝʥʠʠ ʨʘʚʝʥ:  

Dz1
* = g b1Dz1 = 0,0011Ö187,5Ö24 º 5 ʦʙ/ʤʠʥ. 

ɿʜʝʩʴ Dz1 = 24 ʧʨʠʥʷʪʦ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʣʥʦʛʦ 

ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʤʝʪʦʜʫ 

ʢʨʫʪʦʛʦ ʚʦʩʭʦʞʜʝʥʠʷ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5. 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ 

ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʶʪ ʥʘ ʢʨʫʪʦʤ ʚʦʩʭʦʞʜʝʥʠʠ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʥʘ-

ʯʘʣʘ ʚʦʟʨʘʩʪʘʶʪ, ʘ ʟʘʪʝʤ, ʧʨʦʡʜʷ ʯʝʨʝʟ ʤʘʢʩʠʤʫʤ, 

ʥʘʯʠʥʘʶʪ ʫʙʳʚʘʪʴ. ʊʘʢʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʨʘʩ-

ʯʝʪʥʳʤʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʢʨʫʪʦʛʦ ʚʦʩʭʦʞʜʝʥʠʷ 

ʤʳ ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ ʦʙʣʘʩʪʠ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ. 

ʊʘʙʣʠʮʘ 5 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦ ʤʝʪʦʜʫ ʢʨʫʪʦʛʦ ʚʦʩʭʦʞʜʝʥʠʷ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ z1 z2 x1 x2 1y  
ʵy1  

ʎʝʥʪʨ ʧʣʘʥʘ 12 4 0 0 3312 2750 

ʀʥʪʝʨʚʘʣ ʚʘʨʴʠʨʦʚʘʥʠʷ 24 2 1 1 - - 

ʐʘʛ ʜʚʠʞʝʥʠʷ 5 1 0,2 0,5 - - 

ʅʦʤʝʨ ʦʧʳʪʘ ʂʨʫʪʦʝ ʚʦʩʭʦʞʜʝʥʠʝ 

1 17 5 0,2 0,5 3568 3000 

2 22 6 0,4 1,0 3825 3125 

3 27 7 0,6 1,5 4081 3500 

4 32 8 0,8 2,0 4337 4125 

5 37 9 1,0 2,5 4593 3125 

6 42 10 1,2 3,0 4850 2500 

ʇʨʠʤʝʯʘʥʠʝ: 1
Ĕy  ʠ 

ʵy1 - ʨʘʩʯʝʪʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ (ʚʳʭʦʜʘ ʮʝʣʝ-

ʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ɺ ʯʝʪʚʝʨʪʦʤ ʦʧʳʪʝ ʧʦʣʫʯʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳ-

ʭʦʜ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʝʣʠʯʠʥʳ z1 ʠ z2 ʚ ʭʦʜʝ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʥʝ ʙʳʣʠ ʥʘʨʫʰʝʥʳ. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣ. 5 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʣʝʪʦʢ ʣʝʡʢʦʮʠʪʦʚ 8 ʤʣʨʜ./ʣ ʠ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 32 ʦʙ/ʤʠʥ (ʦʧʳʪ ˉ 4) ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʘʣʴʬʘ-

ʠʥʪʝʨʬʝʨʦʥʘ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʣʝʡʢʦʮʠʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʩʧʝ-

ʮʠʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘ Ŭ-ʀʌʅ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʝʜʦʩʪʘʪʢʦʤ ʧʠʪʘʥʠʷ ʠ ʜʦ-

ʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ ʜʣʷ ʣʝʡʢʦʮʠʪʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʩʢʦ-

ʨʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʜʦ 60 ʦʙ/ʤʠʥ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʩʢʦʨʦʩʪʠ 32 ʦʙ/ʤʠʥ 

ʜʦʩʪʠʛʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʠ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝ-

ʨʝʤʝʰʠʚʘʥʠʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦ-

ʪʝʨʠ.  

ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʚʳʨʘʞʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʘʣʴʬʘ-ʠʥʪʝʨʬʝ-

ʨʦʥʘ ʜʚʫʭ ʬʘʢʪʦʨʦʚ: ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ. ʉ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʧʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʩʪʘ-

ʜʠʠ çʙʠʦʩʠʥʪʝʟè. ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʥʘ 
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ʩʪʘʜʠʠ ʙʠʦʩʠʥʪʝʟʘ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠ-

ʪʦʚ - 8 ʤʣʨʜ./ʣ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʢʫʣʴʪʫ-

ʨʘʣʴʥʦʡ ʩʨʝʜʳ 32 ʦʙ/ʤʠʥ. 
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ɼʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʛʨʘʤʤʘʪʠʢʠ 

ʀʥʩʪʠʪʫʪʘ ʷʟʳʢʦʟʘʥʠʷ ʠʤʝʥʠ ɸ ɹʘʡʪʫʨʩʳʥʦʚʘ 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

Abstract 

This article analyzes the development of the Kazakh (Turkic) punctuation from the time of its appearance (VI 

century) to the final registration in a specific system (XX-XXI centuries), the main trends of its development are 

determined. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʘʟʘʭʩʢʦʡ (ʪʶʨʢʩʢʦʡ) ʧʫʥʢʪʫʘʮʠʠ ʩʦ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

(Vɯ ʚ.) ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʫʶ ʩʠʩʪʝʤʫ (ʍʍ-ʍʍɯ ʚ.ʚ.), ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʝʥ-

ʜʝʥʮʠʠ ʝʝ ʨʘʟʚʠʪʠʷ. 

 

Keywords: punctuation, diachronic aspect, comma, dash, hyphen, written communication. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʫʥʢʪʫʘʮʠʷ, ʜʠʘʭʨʦʥʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, ʟʘʧʷʪʘʷ, ʪʠʨʝ, ʜʝʬʠʩ, ʧʠʩʴʤʝʥʥʘ ̫ʢʦʤʤʫʥʠ-

ʢʘʮʠʷ. 

 

ʀʟʫʯʝʥʠʝ ʧʫʥʢʪʫʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʟʥʘʥʠʷ 

ʝʝ ʠʩʪʦʢʦʚ, ʵʚʦʣʶʮʠʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʫʯʝʥʳʝ ʚ 

ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ. ʊʘʢ ʢʘʢ ʧʫʥʢʪʫʘʮʠʷ ʨʝʘʛʠʨʫʝʪ ʥʘ ʜʠʥʘʤʠ-

ʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʙʱʝʩʪʚʝ, ʦʯʝʥʴ ʚʘʞʥʦ ʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʧʫʥʢʪʫʘʮʠʶ ʚ ʜʠʘʭʨʦʥʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʢʘʟʘʭʩʢʦʤ ʷʟʳʢʦʟʥʘʥʠʠ ʩʫʱʝʩʪʚʫʝʪ ʤʥʝ-

ʥʠʝ, ʯʪʦ çʪʘʢ ʢʘʢ ʢʘʟʘʭʩʢʘʷ ʧʠʩʴʤʝʥʥʦʩʪʴ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʜʦʣʛʠʭ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʣʘ ʘʨʘʙʩʢʫʶ ʛʨʘʬʠʢʫ, 

ʥʝ ʙʳʣʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʨʘʩʩʪʘʥʦʚʢʝ ʟʥʘʢʦʚ 

ʧʨʝʧʠʥʘʥʠʷè. ʆʜʥʘʢʦ ʫʞʝ ʥʘ ʵʪʘʧʝ ʜʦ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʢʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ, ʚ ʜʨʝʚʥʠʭ ʧʘʤʷʪʥʠ-

ʢʘʭ ʪʶʨʢʩʢʦʡ ʧʠʩʴʤʝʥʥʦʩʪʠ VII-VIII ʚʝʢʦʚ, ʚʠʜʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ ʚ ʦʙʦʟʥʘʯʝʥʠʠ 

ʛʣʘʩʥʳʭ, ʩʦʛʣʘʩʥʳʭ ʟʚʫʢʦʚ, ʧʨʦʙʝʣʦʚ ʤʝʞʜʫ ʩʣʦ-

ʚʘʤʠ:  

 

 
ʈʠʩ. 1. ɼʨʝʚʥʝʪʶʨʢʩʢʦʝ ʨʫʥʠʯʝʩʢʦʝ ʧʠʩʴʤʦ 
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ɺ ʪʝʢʩʪʝ ʧʨʦʙʝʣʳ ʤʝʞʜʫ ʩʣʦʚʘʤʠ ʦʪʜʝʣʝʥʳ 

ʜʚʦʝʪʦʯʠʝʤ. ʇʨʝʜʣʦʞʝʥʠʷ ʥʘʯʠʥʘʶʪʩʷ ʩ ʥʦʚʦʡ 

ʩʪʨʦʢʠ. ʊʝʢʩʪ ʨʘʟʙʠʪ ʥʘ ʘʙʟʘʮʳ. ʊʦ ʝʩʪʴ, ʤʳ ʚʠʜʠʤ, 

ʯʪʦ ʧʫʥʢʪʫʘʮʠʦʥʥʳʝ ʟʥʘʢʠ ʥʘ ʥʘʩʢʘʣʴʥʳʭ ʧʘʤʷʪʥʠ-

ʢʘʭ ʥʝʩʢʦʣʴʢʦ ʫʩʪʦʷʣʠʩʴ, ʧʦʢʘ ʝʱʝ ʥʝ ʙʳʣʦ ʨʘʟʚʠʪʦ 

ʠʟʜʘʪʝʣʴʩʢʦʝ ʜʝʣʦ ʜʨʝʚʥʝʪʶʨʢʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ. 

ʇʦʵʪʦʤʫ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ çʠʩʪʦʨʠʷ 

ʩʪʘʥʦʚʣʝʥʠʷ ʧʫʥʢʪʫʘʮʠʠ ʚ ʪʶʨʢʩʢʠʭ ʷʟʳʢʘʭ ʣʝʞʠʪ 

ʛʣʫʙʞʝ, ʯʝʤ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤè. 

ɸʜʘʧʪʘʮʠʷ ʩʠʩʪʝʤʳ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ ʚʦʟʥʠ-

ʢʘʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʧʠʩʴʤʝʥʥʦʡ ʢʦʤʤʫʥʠ-

ʢʘʮʠʠ, ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʠʣʝʚʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʢʩʪʦʚ ʨʘʟʥʳʭ ʧʝʨʠʦʜʦʚ. ʇʨʠ ʵʪʦʤ 

ʢʦʥʢʨʝʪʥʳʝ ʬʘʢʪʳ ʦ ʨʘʩʩʪʘʥʦʚʢʝ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘ-

ʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʝ çʂʘʟʘʭʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʧʝʨʚʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʨʭʠʚʝ 

ʂʠʪʘʷè [1] ʜʦʢʪʦʨʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʘ ʬʘ-

ʢʫʣʴʪʝʪʘ ʢʘʟʘʭʩʢʦʡ ʬʠʣʦʣʦʛʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ (ʇʝʢʠʥ) ʂʠʪʘʡʩʢʦʡ 

ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɼʫʡʩʝʥʘʣʠ ɸʙʜʠʣʘʰʠʤʫʣʳ. 

ʋʯʝʥʳʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʟʘʥʠʤʘʷʩʴ ʚʦ-

ʧʨʦʩʘʤʠ ʠʩʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʂʘʟʘʭʩʢʦʛʦ 

ʭʘʥʩʪʚʘ, ʯʘʛʘʪʘʡʩʢʦʛʦ ʪʶʨʢʩʢʦʛʦ ʷʟʳʢʘ ʠ ʝʛʦ ʧʠʩʴ-

ʤʝʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʩʪʘʨʦʢʘʟʘʭʩʢʠʤ ʧʠʩʴʤʝʥʥʳʤ 

ʷʟʳʢʦʤ ʠ ʝʛʦ ʧʠʩʴʤʝʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʢʘʟʘʭʩʢʠʤ 

ʠʩʪʦʯʥʠʢʦʚʝʜʝʥʠʝʤ ʠ ʪ.ʧ., ʥʘ ʦʩʥʦʚʝ ʢʦʥʢʨʝʪʥʳʭ 

ʬʘʢʪʦʚ ʛʣʫʙʦʢʦ ʠʟʫʯʘʝʪ ʠʩʪʦʨʠʶ ʂʘʟʘʭʩʢʦʛʦ ʭʘʥ-

ʩʪʚʘ, ʠʩʪʦʨʠʶ ʷʟʳʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ-

ʱʠʪʠʣ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ çʀʩʪʦʨʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦ ʢʘʟʘʭʩʢʠʭ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ 

XVIII -XIX ʚʚ.è ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʂʠʦʪʦ (ʗʧʦʥʠʷ). ʆʥ 

ï ʧʝʨʚʳʡ ʢʘʟʘʭ, ʟʘʱʠʪʠʚʰʠʡ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘ-

ʮʠʶ ʚ ʗʧʦʥʠʠ.  

ʀʟ ʦʙʲʝʤʥʦʡ ʠʩʪʦʨʠʢʦ-ʜʦʢʫʤʝʥʪʘʣʴʥʦʡ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ɼʫʡʩʝʥʘʣʠ ɸʙʜʠʣʘʰʠʤʫʣʳ, 

ʟʘ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʚʟʷʪʳ ʜʦʢʫʤʝʥʪʳ ʥʘ ʢʘʟʘʭʩʢʦʤ 

ʷʟʳʢʝ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʨʭʠʚʝ 

ɾʫʥʛʦ (ʂʠʪʘʡ) ʚ ʛʦʨʦʜʝ ʇʝʢʠʥ, ʚʠʜʥʦ, ʯʪʦ ʚ ʜʦʢʫ-

ʤʝʥʪʘʭ, ʥʘʧʠʩʘʥʥʳʭ ʘʨʘʙʩʢʠʤ ʘʣʬʘʚʠʪʦʤ, ʧʨʦʩʪʘʚ-

ʣʝʥʳ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ, ʙʦʣʝʝ ʪʦʛʦ, ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʞʝ ʧʝʨʝʥʦʩ: 

 
ʈʠʩ. 2. ʇʠʩʴʤʦ ʍʘʥʢʦʞʠ ʫʘʥʘ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʚʤʝʩʪʝ ʩ ʟʘʷʚʣʝʥʠʝʤ ʛʝʥʝʨʘʣʘ ʀʣʝ.  

 

ʋʯʝʥʳʡ ʥʘʨʷʜʫ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʧʦʣʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʛʜʝ, ʚ ʢʘʢʦʤ ʬʦʥʜʝ ʭʨʘʥʷʪʩʷ 

ʧʠʩʴʤʘ, ʜʘʝʪ ʬʘʢʩʠʤʠʣʝ ʠ ʪʨʘʥʩʢʨʠʧʮʠʶ. ʂʦʥʝʯʥʦ, 

ʪʘʢʠʝ ʪʨʫʜʳ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʩʚʝʜʝʥʠʡ ʦ 

ʢʘʟʘʭʩʢʦʡ ʠʩʪʦʨʠʠ, ʥʦ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʶʪʩʷ 

ʙʝʩʮʝʥʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʜʣʷ ʫʯʝʥʳʭ-ʣʠʥʛʚʠʩʪʦʚ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʝʢʩʪʘ, ʘʚʪʦʨ ʧʠʩʴʤʘ ï ʍʘʥʢʦʞʘ 

ʙʘʭʘʜʫʨ ʩʫʣʪʘʥ ï ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪ ʧʝ-

ʨʝʥʦʩ. ʊʦ ʝʩʪʴ, ʧʨʠ ʫʧʦʤʠʥʘʥʠʠ ʜʦʣʞʥʦʩʪʠ ʚʣʘ-

ʜʝʣʴʮʘ ï ʚʝʣʠʢʦʛʦ ɹʦʛʜʘ ʭʘʥʘ ï ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʠʩ-

ʧʦʣʴʟʫʝʪ ʧʝʨʝʥʦʩ. ʊʦ ʝʩʪʴ, ʚ ʢʘʯʝʩʪʚʝ ʫʚʘʞʝʥʠʷ ʧʨʠ 

ʫʧʦʤʠʥʘʥʠʠ ʠʤʝʥʠ ʚʝʣʠʢʦʛʦ ɹʦʛʜʘ ʭʘʥʘ, ʦʩʦʟʥʘʥʥʦ 

ʧʝʨʝʥʝʩ ʝʛʦ ʠʤʷ ʥʘ ʜʨʫʛʫʶ ʩʪʨʦʢʫ, ʨʘʩʧʦʣʦʞʠʚ ʥʘ 

ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ. ʕʪʦ ʯʝʪʢʦ ʚʠʜʥʦ ʠʟ ʦʨʠʛʠʥʘʣʘ 

ʧʠʩʴʤʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʦʟʥʘʢʦʤʣʝʥʠʷ (ʯʪʝʥʠʷ) ʩ ʠʩʪʦʨʠʯʝ-

ʩʢʠʤ ʧʠʩʴʤʝʥʥʳʤ ʥʘʩʣʝʜʠʝʤ ʩʨʝʜʥʠʭ ʚʝʢʦʚ, ʟʘ-

ʤʝʪʥʦ, ʯʪʦ ʧʨʠ ʨʘʩʩʪʘʥʦʚʢʝ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ ʦʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʨʘʚʠʣʴʥʦʤʫ ʯʪʝʥʠʶ ʪʝʢ-

ʩʪʘ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʢʘʪʴ ʦʰʠʙʦʢ ʧʨʠ ʯʪʝʥʠʠ ʚʩʣʫʭ. 

ʕʪʦ ʢʘʩʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʨʫʜʦʚ ʩ ʨʝʣʠʛʠʦʟ-

ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʟʥʘʢʠ (ʪʘʰʪʠʜ, ʢʘʩʨʘ, ʟʘʤʤʘ ʠ ʪ.ʧ.), ʨʘʩʩʪʘʚʣʝʥʥʳʝ 

ʜʣʷ ʧʦʥʷʪʥʦʛʦ, ʨʘʟʙʦʨʯʠʚʦʛʦ ʯʪʝʥʠʷ ʘʷʪʦʚ 
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çʂʦʨʘʥʘè, ʯʝʪʢʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʦʚ, ʩʣʠʷ-

ʥʠʷ ʜʚʫʭ ʩʣʦʚ, ʜʣʷ ʧʨʦʠʟʥʦʰʝʥʠʷ ʛʣʘʩʥʳʭ ʢʨʘʪʢʦ 

ʠʣʠ ʜʦʣʛʦ. ɿʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʚ ʨʝʣʠʛʠʦʟʥʳʭ 

ʪʝʢʩʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ 

ʧʨʦʠʟʥʦʩʠʪʴ ʦʛʣʘʩʦʚʢʠ, ʥʝ ʠʩʢʘʞʘʷ ʘʷʪʳ çʂʦʨʘʥʘè. 

ʊʦ ʝʩʪʴ, ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʚ ʨʝʣʠʛʠʦʟʥʳʭ ʪʝʢʩʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʚ ʨʝʣʠʛʠʦʟʥʳʭ 

ʪʝʢʩʪʘʭ ʫʧʦʪʨʝʙʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʫʩʪʥʦʡ ʨʝʯʠ, ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʨʠʪʤʠʢʦ-ʠʥʪʦʥʘʮʠʦʥʥʦʤ ʯʣʝʥʝ-

ʥʠʠ ʧʠʩʴʤʝʥʥʦʛʦ ʪʝʢʩʪʘ. ʊʦ ʝʩʪʴ, ʧʫʥʢʪʫʘʮʠʷ ʢʦʜʠ-

ʨʦʚʘʣʘ ʫʩʪʥʫʶ ʨʝʯʴ. 

ɺ ʥʝʨʝʣʠʛʠʦʟʥʳʭ ʪʝʢʩʪʘʭ, ʚ ʧʠʩʴʤʘʭ ʠ ʜʨ. 

ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʦʙʨʘʟʦʚʘʚ ʩʠʩʪʝʤʫ, ʩʪʘʣʠ ʚʘʞʥʦʡ 

ʯʘʩʪʴʶ ʧʠʩʴʤʝʥʥʦʛʦ ʷʟʳʢʘ. ʊʦ ʝʩʪʴ, ʦʥʘ ʚʳʧʦʣʥʷʣʘ 

ʬʫʥʢʮʠʶ ʢʦʜʘ, ʟʘʤʝʥʷʶʱʝʛʦ ʧʠʩʴʤʝʥʥʳʡ ʷʟʳʢ ʚ 

ʫʩʪʥʳʡ, ʘ ʪʘʢʞʝ ʧʝʨʝʚʦʜʷʱʠʡ ʫʩʪʥʳʡ ʷʟʳʢ ʚ ʧʠʩʴ-

ʤʝʥʥʳʡ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʥʝ ʚʩʝʛʜʘ ʚʝʨʥʦ ʨʘʩʩʤʦʪʨʝ-

ʥʠʝ ʠʩʪʦʨʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʢʘʟʘʭʩʢʦʡ ʧʫʥʢʪʫʘʮʠʠ ʚ 

ʩʚʷʟʠ ʩ ʝʝ ʧʝʨʝʭʦʜʦʤ ʥʘ ʣʘʪʠʥʠʮʫ ʠʣʠ ʢʠʨʠʣʣʠʮʫ.  

ʉʪʘʪʴʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʦʧʨʦʩʘʤ ʛʨʘʬʠʢʠ, ʦʨ-

ʬʦʛʨʘʬʠʠ, ʧʫʥʢʪʫʘʮʠʠ ʚ ʢʘʟʘʭʩʢʦʤ ʷʟʳʢʝ, ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ ʩʪʨʘʥʠʮʘʭ ʧʝʯʘʪʠ ʚ XIX ʚʝʢʝ: ʚ 27 

ʥʦʤʝʨʝ ʛʘʟʝʪʳ çɼʘʣʘ ʫʘʣʘʷʪʳè ʦʪ 1896 ʛʦʜʘ ʦʧʫʙ-

ʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ ɸʩʳʣʢʦʞʘ ʂʫʨʤʘʥʙʘʝʚʘ çʆ ʢʘʟʘʭ-

ʩʢʦʤ ʷʟʳʢʝè, ʚ 31-32 ʥʦʤʝʨʘʭ ʦʪ 1899 ʛʦʜʘ ï ɼʠʥ-

ʤʫʭʘʤʝʜʘ ʉʫʣʪʘʥʛʘʟʠʥʘ çʆ ʥʘʧʠʩʘʥʠʠ ʢʘʟʘʭʩʢʠʭ 

ʩʣʦʚè, ʚ 10 ʥʦʤʝʨʝ ʦʪ 1897 ʛʦʜʘ ʩʪʘʪʴʷ ʈʘʢʳʤʞʘʥʘ 

ɼʫʡʩʝʤʙʘʝʚʘ çʂ ʚʦʧʨʦʩʫ ʦ ʢʘʟʘʭʩʢʦʤ ʘʣʬʘʚʠʪʝè, 

ʪʘʢʞʝ ʩʪʘʪʴʠ ʪʘʢʠʭ ʧʨʦʩʚʝʪʠʪʝʣʝʡ, ʢʘʢ ʆʪʳʥʰʳ 

ɸʣʴʞʘʥʦʚ, ʀ.ɹʠʩʝʥʫʣʳ ʠ ʜʨ. ʪʦ ʝʩʪʴ, ʠʩʪʦʨʠʷ ʩʪʘ-

ʥʦʚʣʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ ʚ ʢʘʟʘʭʩʢʦʤ 

ʷʟʳʢʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ. ʇʨʠ ʵʪʦʤ ʪʘʢ 

ʢʘʢ ʥʘʟʚʘʥʠʷ ʝʱʝ ʥʝ ʫʩʪʦʷʣʠʩʴ, ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ 

ʥʘʟʳʚʘʣʠʩʴ ʧʦ-ʨʘʟʥʦʤʫ: ʪʳʥʳʩ ʙʝʣʛʽʣʝʨʽ (ʟʥʘʢʠ 

ʧʨʝʧʠʥʘʥʠʷ) ʥʘʟʳʚʘʣʠʩʴ ʪʳʥʳʩʪʘʨ (ʧʨʝʧʠʥʘʥʠʷ), 

ʚʤʝʩʪʦ ʪʳʥʳʩ ʙʝʣʛʽʣʝʨʽʥ Ϩʦʶ (ʨʘʩʩʪʘʥʦʚʢʘ ʟʥʘʢʦʚ 

ʧʨʝʧʠʥʘʥʠʷ) ʫʧʦʪʨʝʙʣʷʣʦʩʴ ʪʳʥʳʩʪʘʨʜʳ ʞϮʨʛʽʟʫ 

(ʚʦʜʠʪʴ ʧʨʝʧʠʥʘʥʠʷ). ʅʘʟʚʘʥʠʝ ʫʩʪʦʷʚʰʝʡʩʷ ʩʝʛʦ-

ʜʥʷ ʪʦʯʢʠ ʧʝʨʝʜʘʚʘʣʦʩʴ ʢʘʢ ʧʨʝʧʠʥʘʥʠʝ, ʟʘʧʷʪʘʷ ï 

ʧʦʣʫʧʨʝʧʠʥʘʥʠʝ, ʪʦʯʢʘ ʩ ʟʘʧʷʪʦʡ ï ʯʝʪʚʝʨʪʴ ʧʨʝʧʠ-

ʥʘʥʠʷ. ʅʘʠʤʝʥʦʚʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: ʪʘʢ ʢʘʢ ʥʝ ʙʳʣʦ ʥʘʟʚʘʥʠʷ ʚʦʩ-

ʢʣʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʢʘ, ʝʛʦ ʨʘʩʩʪʘʥʦʚʢʫ ʦʙʲʷʥʷʣʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʥ ʩʪʘʚʠʪʩʷ ʚ ʢʦʥʮʝ ʩʣʦʚʘ, 

ʧʨʦʠʟʥʦʩʠʤʦʛʦ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʵʤʦʮʠ-

ʷʤʠ: ʩʪʨʘʭʘ, ʫʞʘʩʘ, ʨʘʜʦʩʪʠ, ʫʜʠʚʣʝʥʠʷ ʠ ʧʨ., ʘ ʚʦ-

ʧʨʦʩʠʪʝʣʴʥʳʡ ʟʥʘʢ ʩʪʘʚʠʪʩʷ ʦʙʳʯʥʦ ʚ ʢʦʥʮʝ ʧʨʝʜ-

ʣʦʞʝʥʠʷ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʚʦʧʨʦʩʘ ʠʣʠ ʩʦʤʥʝʥʠʷ. ʊʦ 

ʝʩʪʴ, ʫʢʘʟʳʚʘʣʘʩʴ ʚʳʧʦʣʥʷʝʤʘʷ ʠʤʠ ʬʫʥʢʮʠʷ, ʠ ʜʘ-

ʚʘʣʦʩʴ ʠʭ ʧʦʷʩʥʝʥʠʝ [2, 84].  

ɺʦʧʨʦʩʳ ʢʘʟʘʭʩʢʦʡ ʦʨʬʦʛʨʘʬʠʠ, ʧʠʩʴʤʝʥʥʦ-

ʩʪʠ, ʧʫʥʢʪʫʘʮʠʠ h ʠʨʦʢʦ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʩʪʨʘʥʠʮʘʭ 

ʪʘʢʠʭ ʠʟʜʘʥʠʡ, ʢʘʢ çʂʘʟʘʭè, çɽʥʙʝʢʰʠ ʢʘʟʘʭè, çɸʡ-

ʢʘʧè, çɾʘʥʘ ʤʝʢʪʝʧè, çʂʳʟʳʣ ʂʘʟʘʭʩʪʘʥè, çʉʘʥʘè, 

çʐʦʨʘè ʠ ʪ.ʧ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴ-

ʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʢʘʟʘʭʩʢʦʤ ̫ ʟʳʢʝ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ ʧʦʣʫʯʠʣʠ ʪʝʨʤʠ-

ʥʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʚ ʪʨʫʜʘʭ ɸ.ɹʘʡʪʫʨʩʳʥʦʚʘ, ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʩʪʘʥʦʚʠʣʠʩʴ ʚ ʥʘʰʝʤ ʷʟʳʢʝ. çɼʦ ʩʝ-

ʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʟʥʘʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʠʩʴʤʝ, 

ʢʨʦʤʝ ʙʫʢʚ, ʥʝ ʠʤʝʣʠ ʥʘʟʚʘʥʠʷ. ʇʦ ʨʠʩʫʥʢʘʤ ʦʜʥʠ 

ʥʘʟʳʚʘʣʠ ʠʭ ʪʘʢ, ʜʨʫʛʠʝ ï ʠʥʘʯʝè, ï ʧʠʩʘʣ ʫʯʝʥʳʡ, 

ʠ ʩʘʤ ʧʨʠʩʪʫʧʠʣ ʢ ʫʩʪʨʘʥʝʥʠʶ ʜʘʥʥʦʛʦ ʧʨʦʙʝʣʘ. ɸ. 

ɹʘʡʪʫʨʩʳʥʦʚ ʥʘʨʷʜʫ ʩ ʪʝʤ, ʯʪʦ ʜʘʣ ʟʥʘʢʘʤ ʧʨʝʧʠʥʘ-

ʥʠʷ ʢʘʟʘʭʩʢʠʝ ʥʘʟʚʘʥʠʷ, ʧʦʢʘʟʘʣ ʬʫʥʢʮʠʶ ʢʘʞʜʦʛʦ 

ʠʟ ʥʠʭ. 

1) ʤʘʣʦʝ ʪʠʨʝ ç=è (ʟʥʘʢ ʩʦʯʝʪʘʥʠʷ) // ʢʽʰʽ ʩʳʟ-

ʳץʰʘ ç=è (ʪʽʨʢʝʩʪʽʨʫ ʙʝʣʛʽʩʽ) 

ʕʪʦʪ ʟʥʘʢ ʩʪʘʚʠʪʩʷ: 1) ʪʘʤ, ʛʜʝ ʦʜʥʦ ʩʣʦʚʦ ʩʦ-

ʯʝʪʘʝʪʩʷ ʩ ʜʨʫʛʠʤ,ʪʘʢʦʝ 

ʩʦʯʝʪʘʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʚʘ 

ʩʣʦʚʘ ʠʜʫʪ ʧʘʨʥʦ, ʠ ʧʨʦʠʟʥʦʩʷʪʩʷ ʢʘʢ ʦʜʥʦ (ʧʘʨʥʦʝ) 

ʩʣʦʚʦ. ʅʘʧʨʠʤʝʨ, ʪϺʩʝʢ-ʘϤʘʰ, ʞϮʢ-ʘʷϨ, Ϩϰʨʪ-

ϨϰʤʳʨʩϨʘ, ʘʷϨ-ʪʘʙʘϨ, 2) ʩʪʘʚʠʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦ-

ʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʢʨʝʧʠʪʴ ʦʜʥʫ ʯʘʩʪʴ ʩʣʦʚʘ ʢʦ 

ʚʪʦʨʦʡ, ʪʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʚʩʪʨʝʯʘʝʪʩʷ, ʢʦʛʜʘ ʯʘʩʪʠ ʩʣʦʚʘ ʥʝ ʫʤʝʩʪʠʣʠʩʴ ʥʘ ʦʜ-

ʥʦʡ ʩʪʨʦʢʝ, ʠ ʯʘʩʪʴ ʩʣʦʚʘʧʨʠʰʣʦʩʴ ʧʝʨʝʥʦʩʠʪʴ ʥʘ 

ʥʦʚʫʶ ʩʪʨʦʢʫ. ɿʥʘʢ ʩʦʯʝʪʘʥʠʷ ʚ ʪʘʢʦʤ ʤʝʩʪʝ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʯʘʩʪʠ ʩʣʦʚʘ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʜʚʫʭ ʩʪʨʦ-

ʢʘʭ, ʠ ʥʝ ʧʦʤʝʱʝʥʥʳʝ ʥʘ ʦʜʥʦʡ, ʩʣʝʜʫʝʪ ʯʠʪʘʪʴ 

ʩʣʠʪʥʦ. ɿʥʘʢ ʩʦʯʝʪʘʥʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʪʘʤ, ʛʜʝ 

ʤʝʞʜʫ ʦʢʦʥʯʘʥʠʷʤʠ ʚʩʪʘʚʣʷʝʪʩʷ ʯʫʞʦʝ ʩʣʦʚʦ, 

ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝʣʦʛ. ɺʚʦʜʥʦʝ ʩʣʦʚʦ ʚ ʪʘʢʦʤ ʧʦʣʦ-

ʞʝʥʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʣʴʟʷ ʣʠʰʘʪʴ ʩʣʦʚʦ ʦʢʦʥ-

ʯʘʥʠʷ, ʯʠʪʘʪʴ ʠʭ ʩʣʝʜʫʝʪ ʩʣʠʪʥʦ, ʥʝ ʨʘʟʙʠʚʘʷ 

(ʞʘϨʩʳ-ʘϨ-ʧʳʩʳϬ? ʞʘʣϤʳʟ-Ϥʘʥʘ-ʤʳʩʳϬ?). 

2) ʪʠʨʝ çïè (ʜʣʠʥʥʳʡ ʜʝʬʠʩ) // ײʣʢʝʥ ʩʳʟ-

ʳץʰʘ çïè (ʞײʤʘץʪʘʫ ʙʝʣʛʽʩʽ) 

ʕʪʦʪ ʟʥʘʢ ʩʪʘʚʠʪʩʷ ʪʘʤ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʦʙʲʝʜʠ-

ʥʝʥʠʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʧʦʥʷʪʠʡ, ʨʘʚʥʦʧʨʘʚʥʦʩʪʴ ʩʦ-

ʧʦʜʯʠʥʝʥʥʳʭ ʧʦʥʷʪʠʡ, ʫʨʘʚʥʝʥʠʝ ʧʦʥʷʪʠʡ. ʅʘʧʨʠ-

ʤʝʨ, ʂϺʢʰʘʣϤʳʥ, ʘϤʘʰ, ʙϰʣʘϨ ï ʙϸʨʽ ʞʘϨʩʳ. ϧʘʩϨʳʨ 

ï ʘϬ. ɸϨʳʤʘϨʪʳ Ϯʡʨʝʪʫ ï Ϻʣʛʝʥʜʽ ʪʽʨʽʣʪʫ.  

3) ʪʦʯʢʘ (ʪʦʯʢʘ) ç.è (ʜʦʣʛʘʷ ʧʘʫʟʘ) // ʥʦץʘʪ 

(ʥװʢʪʝ) ç.è (ײʣʳ ʪʳʥʳʩ) 

ɼʘʥʥʳʡ ʟʥʘʢ: 1) ʩʪʘʚʠʪʩʷ ʪʘʤ, ʛʜʝ ʦʪʜʝʣʷʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʟʘʢʦʥʯʝʥʥʦʡ ʤʳʩʣʴʶ; 

2) ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʧʦʩʣʝ ʟʘʛʦʣʦʚʢʘ ʩʪʘʪʝʡ, ʢʥʠʛ; 3) ʚ 

ʢʦʥʮʝ ʩʦʢʨʘʱʝʥʥʳʭ ʩʣʦʚ; 4) ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʚ ʢʦʥʮʝ 

ʢʦʨʦʪʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ.  

4) ʪʦʯʢʘ ʩ ʟʘʧʷʪʦʡ (ʪʦʯʢʘ) ç;è (ʩʨʝʜʥʷʷ ʧʘʫʟʘ) 
 ç;è (ʦʨʪʘ ʪʳʥʳʩ) (ʢʪʝװʥ) ʘʪץʪʽʨʣʽ ʥʦװ //

ʕʪʦʪ ʟʥʘʢ: 1) ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʪʘʤ, ʛʜʝ ʩʠʣʴʥʘ 

ʚʥʫʪʨʝʥʥʷʷ ʙʣʠʟʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ. ʊʘʢʘʷ ʙʣʠʟʦʩʪʴ 

ʤʝʞʜʫ ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʤ, ʛʜʝ ʚʳʩʢʘ-

ʟʳʚʘʝʪʩʷ ʦʙʱʘʷ ʤʳʩʣʴ ʠʣʠ ʯʪʦ-ʪʦ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 

ʮʝʣʦʩʪʥʦʝ (ʐʘϨʨʘʤ ʞʘϨʩʳ ʝʜʽ, ʪʘʫ ʪʝʢʝʥʽϬ 

ʤϮʡʽʟʽʥʝʥ ʽʩʪʝʣʛʝʥ ʪʘϨʳʩʳ ʝʜʽ; ϨʳʨʳϨ Ϩʦʡ, ʪϺʨʪ 

ʘʪ ʽʩʪʝʛʝʥ ʢʽʩʽʥʽϬ ʘϨʳʩʳ ʝʜʽ; ʩʝʢʩʝʥ ʤʘʨʞʘʥ ʢϺʟʽ 

ʙʘʨ ʝʜʽ, ʪʦϤʳʟ ʘʪ ʙʦʣʘʨ ʜʝʛʝʥ ʽʩʪʝʛʝʥ ʢʽʩʽʥʽϬ ʩϺʟʽ 

ʙʘʨ ʝʜʽ); 2) ʩʪʘʚʠʪʩʷ ʪʘʤ, ʛʜʝ ʩʢʘʟʫʝʤʳʝ ʚʤʝʱʘʶ-

ʱʠʭ ʩʣʦʞʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʝ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʧʦ-

ʩʣʝʣʦʛʘʤʠ, ʙʫʜʫʯʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ, ʠ ʨʷʜʦʤ ʩ 

ʥʠʤʠ ʥʘʭʦʜʷʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝ-

ʥʠʷ ʠʣʠ ʧʨʠʜʘʪʦʯʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ץʦʡʳʣʘʜʳ (ɹʝʨ-

ʛʝʥ ʘϨʳʥʳ ʘʟʩʳʥʳʧ, ʽʩʪʝʛʝʥ ʢʽʩʽ ʪʘʫ ʞʘʡʣʘʡʤʳʥ 

ʜʝʧ ʥʘʨʰʘʤʜʳ ʘʣʜʳ; ʞʘʫ ʰʘʧʪʳ ʜʝʧ ʪϺʨʪ 

ʘʪʳʤʜʳ ʘʣʜʳ; ϨʘʡϨʳ ʢʝʣʛʝʥ Ϩʘʨʘ ʘʪʳʤʜʳ ʘʣʜʳ; 

ʪʽʣʽʢ ϨϰʣʘϨ ʩʘʨʳ ʘʪʳʤʜʳ ʘʣʜʳ).  

ʋʯʝʥʳʡ, ʧʨʠʩʚʘʠʚʘʷ ʟʥʘʢʘʤ ʧʨʝʧʠʥʘʥʠʷ ʥʦʚʳʝ 

ʥʘʟʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʨʘʟʥʳʭ ʧʦʜʭʦʜʘ: 1) ʚʤʝʩʪʦ 

ʧʨʝʜʳʜʫʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʚʠʜʝ ʧʦʷʩʥʝʥʠʡ (ʩʪʘ-




