
 
ˉ36/2019 

 
Norwegian Journal of development of the International Science 

 

ISSN 3453-9875 

 

VOL.1 

 

It was established in November 2016 with support from the Norwegian Academy of Science. 

 

DESCRIPTION 

The Scientific journal ñNorwegian Journal of development of the International Scienceò is issued 12 times a year 

and is a scientific publication on topical problems of science. 

 

Editor in chief ï Karin Kristiansen (University of Oslo, Norway) 

The assistant of theeditor in chief ï Olof Hansen 

 

¶ James Smith (University of Birmingham, UK) 

¶ Kristian Nilsen (University Centre in Svalbard, Norway) 

¶ Arne Jensen (Norwegian University of Science and Technology, Norway) 

¶ Sander Svein (University of Tromsß, Norway) 

¶ Lena Meyer (University of Gothenburg, Sweden) 

¶ Hans Rasmussen (University of Southern Denmark, Denmark) 

¶ Chantal Girard (ESC Rennes School of Business, France) 

¶ Ann Claes (University of Groningen, Netherlands) 

¶ Ingrid Karlsen (University of Oslo, Norway) 

¶ Terje Gruterson (Norwegian Institute of Public Health, Norway) 

¶ Sander Langfjord (University Hospital, Norway) 

¶ Fredrik Mardosas (Oslo and Akershus University College, Norway) 

¶ Emil Berger (Ministry of Agriculture and Food, Norway) 

¶ Sofie Olsen (BioFokus, Norway) 

¶ Rolf Ulrich Becker (University of Duisburg-Essen, Germany) 

¶ Lutz Jªncke (University of Z¿rich, Switzerland) 

¶ Elizabeth Davies (University of Glasgow, UK) 

¶ Chan Jiang(Peking University, China) 

and other independent experts 

 

1000 copies 

Norwegian Journal of development of the International Science 

Iduns gate 4A, 0178, Oslo, Norway 

email: publish@njd-iscience.com 

site: http://www.njd-iscience.com 

  

mailto:publish@njd-iscience.com
http://www.njd-iscience.com/


CONTENT 

ARTS 

Patyk R. 
FEATURES OF THE DEVELOPMENT OF JEWELRY ART IN 
LVIV AT THE END OF THE XX CENTURY ....................... 3 

 

 

EARTH SCIENCES 

Bembel S. 
FEATURES OF THE GEOLOGICAL STRUCTURE OF THE 
HORIZON U2 OF WESTERN SIBERIA BASED ON 
SEISMIC DATA ANALYSIS ........................................... 10 

Tarko A. 
GLOBAL CARBON DIOXIDE MODELING AND THE PARIS 
CLIMATE AGREEMENT ............................................... 14 

PHYSICAL SCIENCES 

Yurov V.M., 
Platonova E.S., Baltabekov A. 
HIGH ENTROPY COATINGS CuTiZrCrNi ...................... 25 

 

 

TECHNICAL SCIENCES 

Batrshina G. 
COMPUTER-AIDED DESIGN OF MOLDS FOR CERAMIC 
PRODUCTS ................................................................. 30 

Adambaev M.D., Bizhanova A.S. 
IDENTIFICATION OF DYNAMICS OF NONLINEAR 
INDUSTRIAL CONTROL OBJECTS ................................ 35 

Gulevsky V., Markina N., Zatyamin D., 
Yudin A., Novoseltsev A., Erizhipov A. 
COMPOSITE MATERIALS SUCH AS CARBON GRAPHITE-
ALUMINUM ALLOY .................................................... 39 

Schipachev A., Lee Donghee 
ANALYSIS OF THE POSSIBILITY OF CONSTRUCTING A 
SUBMARINE GAS PIPELINE BETWEEN WEIHAI (CHINA) 
AND BAENGNYEONGDO ISLAND (REPUBLIC OF 
KOREA) ...................................................................... 42 

Maiorov E., Guliyev R., Arefiev A., 
Chernya T., Khokhlova M., Shalamay L., 
Dagaev A., Pisareva E. 
INVESTIGATION OF DENTAL POLYMERIZED SAMPLES 
OF RGB NANOCOMPOSITE BY COLORIMETER WITH 
TWO-BAND INTEGRATING SPHERE ........................... 48 

 

  



Norwegian Journal of development of the International Science No 36/2019 3 

ARTS 
 

FEATURES OF THE DEVELOPMENT OF JEWELRY ART IN LVIV AT THE END OF THE XX 

CENTURY 

 

Patyk R. 

Ph.D.in Arts, Professor Department of Art Management, 

Vice-Rector of the Lviv National Academy of Arts, Lviv, Ukraine 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿɺʀʊʀʗ ʖɺɽʃʀʈʅʆɻʆ ʀʉʂʋʉʉʊɺɸ ʃʔɺʆɺɸ ʂʆʅʎɸ XX ɺɽʂɸ 

 

ʇʘʪʳʢ ʈ.ʉ. 

ʢʘʥʜʠʜʘʪ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠʩʢʫʩʩʪʚʘ 

ʧʝʨʚʳʡ ʧʨʦʨʝʢʪʦʨ ʃʴʚʦʚʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ, ʃʴʚʦʚ, ʋʢʨʘʠʥʘ 

 

Abstract 

The article explores the main trends in the development of jewelry in Lviv at the end of 20th century. The 

activity of Lviv State Jewelry Factory is analyzed. The creativity of jewelry artists who have made a significant 

contribution to the development of modern jewelry in Lviv is investigated. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʃʴʚʦʚʘ ʢʦʥʮʘ 20 ʚʝʢʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʃʴʚʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʶʚʝʣʠʨʥʦʛʦ ʟʘʚʦʜʘ. ʀʩʩʣʝʜʦʚʘʥʦ ʪʚʦʨʯʝ-

ʩʪʚʦ ʚʝʜʫʱʠʭ ʭʫʜʦʞʥʠʢʦʚ-ʶʚʝʣʠʨʦʚ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʶʚʝʣʠʨ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʃʴʚʦʚʘ. 

 

Keywords: jewelry, product range, Lviv Academy of Arts, jewelry artist. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʶʚʝʣʠʨʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʘʩʩʦʨʪʠʤʝʥʪ ʠʟʜʝʣʠʡ, ʣʴʚʦʚʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʩʢʫʩʩʪʚ, ʭʫʜʦʞ-

ʥʠʢ-ʶʚʝʣʠʨ. 

 

ʇʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ XX ʚʝʢʘ ʦʪʤʝʯʝʥʦ ʛʣʦ-

ʙʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴ-

ʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ ʋʢʨʘʠʥʳ. ʉʦʟʜʘʥʠʝ ʥʝʟʘ-

ʚʠʩʠʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 1991 ʛʦʜʫ ʩʪʘʣʦ ʤʦʱʥʳʤ 

ʪʦʣʯʢʦʤ ʢ ʚʦʟʨʦʞʜʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, 

ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ. ʆʜʥʘʢʦ ʧʦʪʝʨʷ ʩʚʷʟʠ ʩ ʥʘʮʠ-

ʦʥʘʣʴʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ, ʩʦ ʩʚʦʝʡ ʠʩʪʦʨʠʝʡ ʠ ʤʝʥ-

ʪʘʣʴʥʦʩʪʴʶ ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ 

ʩʣʦʞʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʘʟʚʠʪʠʠ ʫʢʨʘʠʥʩʢʦʛʦ ʠʩʢʫʩ-

ʩʪʚʘ. ɼʦʣʛʦʞʜʘʥʥʘʷ ʩʚʦʙʦʜʘ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʡ ʮʝʥʟʫʨʳ ʠ ʩʪʠʭʠʡʥʦ ʩʣʦʞʠʚʰʝʛʦʩʷ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʠ ʧʦʧʫʣʷ-

ʨʠʟʘʮʠʠ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʘ "ʦʙʳʚʘʪʝʣʴʩʢʦʤ" 

ʫʨʦʚʥʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ. ɸ ʟʥʘʯʠʪ ʚʥʠʤʘ-

ʥʠʝ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʥʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴ-

ʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʢ ʜʦʩʪʠʞʝʥʠʷʤ ʧʨʦ-

ʰʣʳʭ ʧʦʢʦʣʝʥʠʡ, ʢ ʧʨʦʙʣʝʤʘʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, 

ʪʦ ʝʩʪʴ ʜʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʪʝʭ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʫʢʨʘʠʥʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʢʦ-

ʪʦʨʳʝ ʙʳʣʠ ʫʥʠʯʪʦʞʝʥʳ ʚʦ ʚʨʝʤʝʥʘ ʢʦʤʤʫʥʠʩʪʠ-

ʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʉʪʨʝʤʣʝʥʠʝ ʫʯʝʥʳʭ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʜʦʩʪʦʚʝʨʥʫʶ ʢʘʨʪʠʥʫ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʨʦʙʣʝʤ ʠʩʪʦ-

ʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʫʢʨʘʠʥʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʨʠʚʝʣʦ 

ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʫʙʣʠʢʘʮʠʡ, ʥʘʫʯʥʳʭ ʠ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʠʩʪʦʨʠʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠ ʜʝ-

ʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɺ ʩʝʨʝʜʠʥʝ 90-ʭ 

ʛʦʜʦʚ ʢʫʣʴʪʫʨʥʘʷ ʩʠʪʫʘʮʠʷ ʤʝʥʷʝʪʩʷ ʠ ʦʪʤʝʯʘʝʪʩʷ 

ʫʪʚʝʨʞʜʝʥʠʝʤ ʥʦʚʦʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʧʦʣʥʳʭ ʜʫʭʦʚʥʦʩʪʴʶ ʠ ʛʣʫʙʠʥʦʡ. 

ʂʦʥʝʮ 90-ʭ ʛʦʜʦʚ XX ʚʝʢʘ ï ʧʝʨʚʳʝ ʛʦʜʳ XXI ʚʝʢʘ 

ʦʪʤʝʯʝʥʳ ʙʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ ʢ ʘʥʘʣʠʟʫ ʩʦʮʠʦ-

ʢʫʣʴʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʰʘʛʦʚ ʠ ʧʨʦʙʣʝʤʘʪʠʢʝ ʨʘʟ-

ʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʟʘʚʠ-

ʩʠʤʦʡ ʋʢʨʘʠʥʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʫʧʘʜʢʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʥʘʯʘʣʝ ʧʦʩʣʝʜʥʝʛʦ 

ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʚʝʣʘ ʢ ʠʤʧʦʨʪʫ ʟʘʨʫʙʝʞʥʳʭ ʪʦʚʘ-

ʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ ʢ ʠʤʧʦʨʪʫ ʟʘʨʫ-

ʙʝʞʥʦʡ ʢʫʣʴʪʫʨʳ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʦʡ ʧʦʩʪʦʷʥʥʦ ʨʘʩ-

ʪʝʪ. ʂʦʥʝʯʥʦ ʧʦʪʝʨʷʥʳ ʥʘʮʠʦʥʘʣʴʥʳʝ ʪʨʘʜʠʮʠʠ 

ʫʢʨʘʠʥʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʥʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝ-

ʥʠʪʴ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʩʧʦʩʦʙʥʳ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʘʢʪʠʚʥʦʤʫ ʧʨʦʛʨʝʩʩʠʚʥʦʤʫ ʨʘʟʚʠ-

ʪʠʶ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɾʝʣʘʝʤ ʤʳ ʵʪʦʛʦ ʠʣʠ 

ʥʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʳʥʦʢ ʦʭʚʘʪʠʣ ʚʩʝ ʩʬʝʨʳ ʦʙʱʝ-

ʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʥʘʣʦʞʠʣ ʩʚʦʝ ʢʣʝʡʤʦ ʥʘ ʤʥʦʛʠʝ 

ʚʠʜʳ ʠʩʢʫʩʩʪʚʘ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʘʢʪʫʘʣʠʟʘ-

ʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʠʣʷ ʠ ʬʦʨʤ ʚ ʠʩʢʫʩʩʪʚʝ. ʇʨʦ-

ʮʝʩʩ ʛʣʦʙʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʨʘʟʚʠʪʠʷ ʥʝʩʦʚʝʨʰʝʥ-

ʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʳʥʢʘ, ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʤʦʜ-

ʥʦʡ "ʤʘʩʩʦʚʦʡ" ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʤʘʪʝʨʠʘʣʴʥʳʝ, ʙʝʟʜʫʭʦʚʥʳʝ ʟʘ-

ʧʘʜʥʳʝ ʧʨʦʪʦʪʠʧʳ, ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʛʨʝʩʩ 

ʥʘʨʘʱʠʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ 

ʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʞʜʝʥʠʶ ʩʦʙʩʪʚʝʥʥʦʡ. ʆʪʜʘʚʘʷ 

ʜʘʥʴ ʤʦʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʥʠʟʢʦʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ. ʕʪʦ ʝʩʪʴ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʥʘʰʝʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʥʘ ʬʦʥʝ ʢʦ-

ʪʦʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟ-

ʚʠʪʠʷ ʫʢʨʘʠʥʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʆʜʥʘʢʦ ʚʝʜʫʱʠʝ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʪʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʂʠʝʚ, ʍʘʨʴʢʦʚ, ʋʞʛʦʨʦʜ, ʃʴʚʦʚ ʠ ʜʨʫʛʠʝ, ʛʜʝ ʚʩʝ 

ʙʦʣʴʰʝ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴ-
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ʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʥʦʚʣʝʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩ-

ʢʫʩʩʪʚʘ ʠ ʩʦʩʨʝʜʦʪʦʯʠʚʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘ-

ʣʘʥʪʣʠʚʳʭ ʭʫʜʦʞʥʠʢʦʚ ʚ ʩʚʦʠʭ ʨʝʛʠʦʥʘʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʞʠʟʥʴ ʚʦ 

ʃʴʚʦʚʝ, ʛʜʝ ʞʠʚʝʪ ʠ ʨʘʙʦʪʘʝʪ ʤʥʦʛʦ ʪʘʣʘʥʪʣʠʚʳʭ 

ʭʫʜʦʞʥʠʢʦʚ ʠ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʘ. ɿʜʝʩʴ ʧʨʦ-

ʠʩʭʦʜʷʪ ʧʦʩʪʦʷʥʥʳʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʚʳʩʪʘʚʢʠ, 

ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʘʢʮʠʠ. 

ʀʩʢʫʩʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝ-

ʪʘʣʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʶʚʝʣʠʨʥʦʝ, ʯʪʦ ʠʤʝʝʪ ʜʘʚʥʠʝ 

ʪʨʘʜʠʮʠʠ ʚʦʟʨʦʞʜʘʝʪʩʷ ʚ ʢʦʥʮʝ XX ʚʝʢʘ ʩ ʪʨʫʜʦʤ, 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʢʘʢ ʵʪʦ ʥʠ ʧʨʠʩʢʦʨʙʥʦ ʙʣʘʛʦ-

ʜʘʨʷ ʩʧʨʦʩʫ ʩʨʝʜʥʝʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ʇʨʝʜʳʜʫʱʘʷ 

ʵʧʦʭʘ ʩʦʮʠʘʣʠʟʤʘ ʩʦʟʜʘʣʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦ-

ʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʶʚʝʣʠʨʥʦʝ ʜʝʣʦ ʢʘʢ ʚʠʜ ʜʝʢʦʨʘ-

ʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʨʝʪʝʨʧʝʣʘ ʨʘʟʨʫʰʠ-

ʪʝʣʴʥʳʭ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʩʣʝʜ-

ʩʪʚʠʡ. ɿʘʧʨʝʪ ʨʘʙʦʪʘʪʴ ʩ ʜʨʘʛʦʮʝʥʥʳʤʠ ʤʝʪʘʣʣʘʤʠ 

(ʧʨʘʚʦ ʨʘʙʦʪʘʪʴ ʩ ʮʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠʤʝʣʠ 

ʪʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ), ʦʪʩʫʪʩʪʚʠʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʥʫʞʜʝʥʘ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʘʷ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʦʪ ʤʠʨʦʚʳʭ ʶʚʝʣʠʨʥʳʭ 

ʪʝʥʜʝʥʮʠʡ ʦʪʪʦʣʢʥʫʣʦ ʫʢʨʘʠʥʩʢʦʝ ʶʚʝʣʠʨʥʦʝ ʠʩ-

ʢʫʩʩʪʚʦ ʥʘ ʦʛʨʦʤʥʳʡ ʰʘʛ ʥʘʟʘʜ ʠ ʣʠʰʠʣʦ ʥʘ ʜʣʠ-

ʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʤʠʨʦ-

ʚʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʨʳʥʢʘʭ. 

ʈʝʰʘʶʱʠʤ ʠʟʤʝʥʝʥʠʝʤ ʚ ʨʘʟʚʠʪʠʠ ʶʚʝʣʠʨ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʋʢʨʘʠʥʝ ʙʳʣʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ 

ʢʫʣʴʪʫʨʥʳʝ ʩʦʙʳʪʠʷ 90-ʭ ʛʦʜʦʚ. ɸʢʪʫʘʣʠʟʘʮʠʷ ʧʨʦ-

ʙʣʝʤʘʪʠʢʠ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʠʩ-

ʢʫʩʩʪʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʶʚʝʣʠʨ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɹʳʣ ʨʝʰʝʥ ʨʷʜ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ 

ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʪʨʘʯʝʥʥʳʭ ʪʨʘ-

ʜʠʮʠʡ. ʆʪʢʨʳʪʠʝ, ʚʦ ʤʥʦʛʠʭ ʟʘʧʘʜʥʳʭ ʨʝʛʠʦʥʘʭ 

ʋʢʨʘʠʥʳ, ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʧʦʟʚʦʣʠʣʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʶʚʝʣʠʨʥʦʝ ʠʩʢʫʩʩʪʚʦ. ɺʦ ʃʴʚʦʚʝ ʩ 1991 ʛʦʜʘ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʣʣʝʜʞʝ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʠ ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʤʝʥʠ ʀʚʘʥʘ ʊʨʫʰʘ ʠ ʚ ʃʴʚʦʚ-

ʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ʙʳʣʠ ʦʨʛʘʥʠʟʠʨʦʚʘʥʳ ʧʨʦ-

ʛʨʘʤʤʳ ʧʦ ʠʟʫʯʝʥʠʶ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɹʣʘʛʦ-

ʜʘʨʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ 

ʭʫʜʦʞʥʠʢʦʚ-ʶʚʝʣʠʨʦʚ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʠ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʦ ʚʳʚʝʜʝʥʠʶ ʝʛʦ ʥʘ ʤʠʨʦʚʫʶ ʘʨʝʥʫ. 

ʖʚʝʣʠʨʥʳʝ ʪʨʘʜʠʮʠʠ ʚʦʟʨʦʞʜʘʣʠʩʴ ʜʦʩʪʘ-

ʪʦʯʥʦ ʤʝʜʣʝʥʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ-ʟʘ ʤʘʣʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ. ʈʝʟʫʣʴʪʘ-

ʪʦʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʶʚʝʣʠʨ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʭʫʜʦʞʥʠʢʦʚ ʚ ʦʙʤʝʥʝ ʦʧʳʪʦʤ 

ʩʪʘʣʠ ʚʩʝʫʢʨʘʠʥʩʢʠʝ ʚʳʩʪʘʚʢʠ "ʖʚʝʣʠʨ ʕʢʩʧʦ 

ʋʢʨʘʠʥʘ", ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʚ ʂʠʝʚʝ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʚ ʢʦʥʮʝ XX ʚʝʢʘ ʚ ʫʢʨʘʠʥʩʢʦʝ ʜʝʢʦʨʘʪʠʚʥʦ-

ʧʨʠʢʣʘʜʥʦʝ ʠʩʢʫʩʩʪʚʦ ʚʝʨʥʫʣʦʩʴ ʠʩʢʫʩʩʪʚʦ, ʢʦʪʦ-

ʨʦʝ ʚ ʪʝʯʝʥʠʝ ʧʦʯʪʠ ʩʝʤʠʜʝʩʷʪʠ ʣʝʪ ʫʥʠʯʪʦʞʘʣʦʩʴ. 

ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʦʡ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

"ʖʚʝʣʠʨ ʕʢʩʧʦ ʋʢʨʘʠʥʘ" ʧʨʠʦʙʨʝʣʦ ʙʦʣʝʝ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ, ʨʝʤʝʩʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʝʞʝʣʠ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʛʦ. ɽʞʝʛʦʜʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʚʳ-

ʩʪʘʚʢʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʝʤʝʩʣʝʥʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ 

"ʶʚʝʣʠʨʢʘ" ʜʦʩʪʠʛʣʘ, ʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ, ʦʙʨʘʟ-

ʥʦʛʦ ʫʨʦʚʥʷ ʝʱʝ ʥʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʶʚʝʣʠʨʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʚʳʩʦʢʦʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʧʦʰʣʠ ʦʪʜʝʣʴʥʳʤʠ ʧʫʪʷʤʠ 

ʠ ʩʦʩʪʘʚʣʷʶʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʢʘʢ ʚʦ 

ʚʩʝʡ ʋʢʨʘʠʥʝ, ʪʘʢ ʠ ʚʦ ʃʴʚʦʚʝ [8]. 

ɺ ʨʘʟʚʠʪʠʠ ʶʚʝʣʠʨʥʦʛʦ ʬʘʙʨʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʣʦʞʥʦ ʦʪʜʝʣʠʪʴ ʢʘʢʫʶ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʥ-

ʪʝʨʝʩʥʫʶ ʪʝʥʜʝʥʮʠʶ, ʢʦʪʦʨʘʷ ʠʤʝʣʘ ʪʚʝʨʜʫʶ ʧʦʯʚʫ 

ʜʣʷ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ 

ʜʝʪʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜ-

ʥʘʢʦ ʥʘʜʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʬʘʙʨʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʩʣʝʜʠʪ ʟʘ 

ʤʠʨʦʚʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʶʚʝʣʠʨʥʦʛʦ ʜʠ-

ʟʘʡʥʘ ʠ ʧʳʪʘʝʪʩʷ ʚʚʝʩʪʠ ʚ ʩʚʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʥʦʚʳʝ 

ʬʦʨʤʳ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʦʪʜʝʣʢʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʋʢʨʘʠʥʝ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥʦ 750 ʯʘʩʪʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʶʚʝ-

ʣʠʨʥʳʭ ʬʠʨʤ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥʥʦ ʨʘʩ-

ʪʝʪ [3, c. 24]. ɺʦ ʃʴʚʦʚʝ ʶʚʝʣʠʨʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʩʦ-

ʩʪʘʚʣʷʶʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘ ʫʢʨʘʠʥʩʢʠʡ ʨʳʥʦʢ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʙʨʠʯʥʳʭ ʠʟʜʝʣʠʡ.  

ʇʨʠʤʝʨʦʤ ʠ ʘʥʘʣʦʛʦʤ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʬʘʙ-

ʨʠʯʥʦʛʦ ʶʚʝʣʠʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʃʴʚʦʚʝ ʝʩʪʴ 

ʤʦʱʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʃʴʚʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʶʚʝʣʠʨʥʦʛʦ ʟʘʚʦʜʘ. ɿʘʚʦʜ ʩʦʭʨʘʥʷʝʪ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʝ ʪʨʘʜʠʮʠʠ ʜʨʝʚʥʝʛʦ ʣʴʚʦʚʩʢʦʛʦ ʶʚʝʣʠʨ-

ʥʦʛʦ ʨʝʤʝʩʣʘ, ʢʦʪʦʨʦʝ ʜʘʣʦ ʥʘʯʘʣʦ ʙʦʣʴʰʦʤʫ ʧʨʦ-

ʤʳʰʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ʋʢʨʘʰʝʥʠʷ ʠʟ ʩʝʨʝʙʨʘ, 

ʧʣʘʪʠʥʳ, ʙʝʣʦʛʦ ʠ ʞʝʣʪʦʛʦ ʟʦʣʦʪʘ ʩ ʜʨʘʛʦʮʝʥʥʳʤʠ 

ʠ ʧʦʣʫʜʨʘʛʦʮʝʥʥʳʤʠ ʢʘʤʥʷʤʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦ-

ʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʥʝʥʠʷ ʠ ʵʩʪʝʪʠʢʦʡ. ɺ ʘʩʩʦʨʪʠ-

ʤʝʥʪ ʠʟʜʝʣʠʡ ʦʪʥʦʩʷʪʩʷ: ʜʝʪʩʢʠʝ ʫʢʨʘʰʝʥʠʷ; ʞʝʥ-

ʩʢʠʝ ʢʦʣʴʮʘ ʠ ʩʝʨʴʛʠ, ʮʝʧʦʯʢʠ, ʙʨʘʩʣʝʪʳ, ʧʦʜʚʝʩʢʠ, 

ʙʨʦʰʠ, ʢʦʣʴʝ, ʢʦʤʧʣʝʢʪʳ ʛʘʨʥʠʪʫʨʳ; ʤʫʞʩʢʠʝ 

ʧʝʨʩʪʥʠ-ʧʝʯʘʪʠ, ʮʝʧʦʯʢʠ, ʟʘʧʦʥʢʠ ʠ ʜʨ. ɺ ʘʩʩʦʨʪʠ-

ʤʝʥʪʝ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʩʪʦʣʦʚʦʛʦ ʩʝʨʝʙʨʘ. ʅʘ ʟʘʚʦʜʝ 

ʚʳʧʦʣʥʷʶʪʩʷ ʟʘʢʘʟʳ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʥʘʛʨʘʜ, ʥʘʛʨʫʜʥʳʭ ʟʥʘʢʦʚ, ʤʝʜʘʣʝʡ ʠ 

ʟʥʘʯʢʦʚ. 

ʀʩʪʦʨʠʷ ʟʘʚʦʜʘ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ, ʢʦʛʜʘ ʦʥ 

ʥʘʟʳʚʘʣʩʷ ʃʴʚʦʚʩʢʠʡ ʟʘʚʦʜ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ 

ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʣʩʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʚʘʨʦʚ ʰʠ-

ʨʦʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ɸ ʫʞʝ ʥʘ ʙʘʟʝ ʵʪʦʛʦ ʟʘʚʦʜʘ ʚ 

1950 ʛʦʜʫ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʃʴʚʦʚʩʢʫʶ ʶʚʝʣʠʨ-

ʥʫʶ ʬʘʙʨʠʢʫ ï ʧʨʝʜʧʨʠʷʪʠʝ "ʩʦʶʟʥʦʛʦ" ʟʥʘʯʝʥʠʷ, 

ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʩʝʨʝʙʨʘ ʠ 

ʥʝʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ. ʉ 1960 ʛʦʜʘ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʠ ʥʘʯʘʪ ʚʳʧʫʩʢ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʟʦʣʦʪʘ 

375, 583, 750 ʧʨʦʙʳ [13; 14]. 

ʉ 60-ʭ ʜʦ 90-ʭ ʛʦʜʦʚ ʶʚʝʣʠʨʥʘʷ ʬʘʙʨʠʢʘ ʧʨʦ-

ʰʣʘ ʩʣʦʞʥʳʡ ʧʫʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʡ. ɿʘ ʵʪʠ ʛʦʜʳ ʦʥʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʥʠʤʘʣʘ ʫʯʘ-

ʩʪʠʝ ʚʦ ʚʩʝʩʦʶʟʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʳʩʪʘʚʢʘʭ, 

ʚʳʧʦʣʥʷʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʢʘʟʳ ʠ ʨʘʩʰʠʨʷʣʘ 

ʘʩʩʦʨʪʠʤʝʥʪ ʠʟʜʝʣʠʡ, ʧʨʠʚʣʝʢʘʣʘ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ 

ʠ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʵʢʦ-

ʥʦʤʠʢʠ ʥʘ ʨʳʥʦʯʥʳʝ ʫʩʣʦʚʠʷ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ 

ʃʴʚʦʚʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ "ʖʚʝ-

ʣʠʨʧʨʦʤ" (ʪʘʢʦʝ ʥʘʟʚʘʥʠʝ ʚ ʪʦ ʚʨʝʤʷ ʠʤʝʣ ʟʘʚʦʜ) 
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ʨʝʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʃʴʚʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʶʚʝ-

ʣʠʨʥʳʡ ʟʘʚʦʜ, ʩʦʛʣʘʩʥʦ ʨʘʩʧʦʨʷʞʝʥʠʶ ʃʴʚʦʚʩʢʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʩʦʚʝʪʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʦʙʲʝʢʪ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʩʪʘʪʫʩʦʤ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʠ ʧʨʠʚʠʣʝʛʠʠ ʧʦʟʚʦʣʠʣʠ ʚʳʞʠʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. 

ʉ 1991 ʛʦʜʘ ʩʧʨʦʩ ʥʘ ʧʨʦʜʫʢʮʠʶ ʶʚʝʣʠʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚ-

ʥʝʤ ʞʠʟʥʠ, ʘ ʟʥʘʯʠʪ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ ʶʚʝʣʠʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʟʘ-

ʚʦʜ ʧʝʨʝʞʠʚʘʝʪ ʢʨʠʟʠʩ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʠ ʩʫʞʝʥʠʝ 

ʨʳʥʢʦʚ ʩʙʳʪʘ. ʕʪʠ ʩʣʦʞʥʳʝ ʫʩʣʦʚʠʷ ʚʳʟʚʘʣʠ ʧʝʨʝ-

ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʟʘʚʦʜʘ. ɹʳʣʦ ʦʨ-

ʛʘʥʠʟʦʚʘʥʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʦ ʚʳʧʫʩʢʝ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʤʦʜʝ-

ʣʴʝʨʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ, ʙʳʣʠ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʧʨʠʝʤʥʳʝ ʧʫʥʢʪʳ ʧʦ ʦʙʤʝʥʫ 

ʣʦʤʘ ʠʟ ʜʨʘʛʦʮʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʛʦʪʦʚʫʶ ʬʘʙ-

ʨʠʯʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʜʣʷ ʫʣʫʯʰʝʥʥʠʷ ʫʩʣʦʚʠʡ ʨʝʘ-

ʣʠʟʘʮʠʠ ʠʟʜʝʣʠʡ ʙʳʣ ʦʪʢʨʳʪ ʨʷʜ ʤʘʛʘʟʠʥʦʚ-ʩʘʣʦ-

ʥʦʚ. ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʵʪʠ ʥʦʚʦʚʚʝʜʝʥʠʷ ʜʘʣʠ ʧʣʦ-

ʜʦʪʚʦʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʘ ʟʥʘʯʠʪ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ 

ʜʥʷ ʟʘʚʦʜ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʠʣ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʬʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʦʩʪʠʞʝʥʠʝʤ ʩʪʘʣʦ ʥʘʣʘʞʠʚʘʥʠʝ 

ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʥʪʘʢʪʦʚ ʩ ʶʚʝʣʠʨʥʳʤʠ ʧʨʝʜʧʨʠʷ-

ʪʠʷʤʠ ʩʪʨʘʥ ʉʅɻ, ʀʪʘʣʠʝʡ, ɻʝʨʤʘʥʠʝʡ ʠ ʪ.ʜ., ʘ 

ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ [2]. 

ʖʚʝʣʠʨʥʳʝ ʠʟʜʝʣʠʷ ʃʴʚʦʚʩʢʦʛʦ ʟʘʚʦʜʘ ʧʝʨʝʜ 

ʪʝʤ ʢʘʢ ʧʦʧʘʜʘʣʠ ʥʘ ʧʨʠʣʘʚʢʠ ʤʘʛʘʟʠʥʦʚ-ʩʘʣʦʥʦʚ ʠ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʦʭʦʜʠʣʠ ʤʥʦ-

ʛʦʩʪʫʧʝʥʯʘʪʫʶ ʧʨʦʮʝʜʫʨʫ ʫʪʚʝʨʞʜʝʥʠʷ. ʈʘʟʨʘʙʦʪ-

ʢʦʡ ʵʩʢʠʟʦʚ ʟʘʥʠʤʘʝʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʪʜʝʣ, ʩʦ-

ʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ ʭʫʜʦʞʥʠʢʦʚ, ʠʤʝʶʱʠʭ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʝ, ʥʦ ʥʝ ʶʚʝʣʠʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ɼʚʦʝ ʠʟ 

ʥʠʭ ʨʘʙʦʪʘʶʪ ʥʘ ʟʘʚʦʜʝ ʦʢʦʣʦ 25 ʣʝʪ, ʟʘʢʦʥʯʠʣʠ 

ʃʴʚʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʜʝʢʦʨʘʪʠʚ-

ʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʦʪʜʝʣʳ ʢʝʨʘʤʠʢʠ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʜʝʞʜʳ. ʆʜʥʘ ʭʫʜʦʞʥʠʮʘ ï ʟʘʢʦʥ-

ʯʠʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʣʣʝʜʞ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʠ 

ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʤʝʥʠ ʀ. ʊʨʫʰʘ, ʨʘʙʦʪʘʝʪ 

ʟʜʝʩʴ ʩ ʢʦʥʮʘ 90-ʭ ʛʦʜʦʚ. ʀʤʝʥʥʦ ʦʥʠ ʧʦ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʟʘʚʦʜʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʦʪ 10 ʜʦ 15 ʵʩʢʠʟʦʚ 

ʝʞʝʤʝʩʷʯʥʦ ʢʘʞʜʳʡ. ɿʘʪʝʤ ʦʪʜʝʣ ʤʦʜʝʣʴʝʨʦʚ ʚʦ-

ʧʣʦʱʘʝʪ ʠʜʝʶ ʚ ʛʦʪʦʚʦʝ ʚ ʤʘʪʝʨʠʘʣʝ ʠʟʜʝʣʠʝ. ʇʦ-

ʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʜʝʠ ʝʞʝʤʝʩʷʯʥʳʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʩʦʚʝʪʦʤ, ʢʦʪʦʨʳʡ ʚʦʟʛʣʘʚʣʷʝʪ 

ʛʣʘʚʥʳʡ ʪʝʭʥʦʣʦʛ, ʝʝ ʟʘʧʫʩʢʘʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɼʣʷ ʫʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ 

ʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʪʝʥʜʝʥʮʠʷʭ "ʤʦʜʳ" ʥʘ ʟʘʚʦʜʝ ʝʞʝ-

ʢʚʘʨʪʘʣʴʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʥʘ 80% ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. ʋʩʣʦʚʠʷ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʶʚʝʣʠʨ-

ʥʦʤ ʨʳʥʢʝ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʧʣʘʪʝʞʝʩʧʦʩʦʙ-

ʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʶʚʝʣʠʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʚʦʜ 

ʨʘʟʨʘʙʦʪʘʣ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʠ ʩʪʨʘʪʝʛʠʶ ʨʘʙʦʪʳ. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʨʳʥʢʘ 

ʩʧʨʦʩʘ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ: ʩʝ-

ʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʶʚʝʣʠʨʥʳʭ ʠʟ-

ʜʝʣʠʡ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʟʘʢʘʟʫ, ʩʫʚʝʥʠʨʥʳʝ ʠʟ-

ʜʝʣʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʢʘʟʳ, ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʫʯʘʩʪʠʷ ʥʘ ʚʩʝ-

ʫʢʨʘʠʥʩʢʠʭ ʶʚʝʣʠʨʥʳʭ ʢʦʥʢʫʨʩʘʭ. ʂʦʥʝʯʥʦ ʞʝ ʦʩ-

ʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʩʪʘʚʣʷʶʪ ʩʝʨʠʡʥʳʝ ʠʟʜʝ-

ʣʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤʠ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʉʝʨʠʡʥʳʝ ʠʟʜʝʣʠʷ 

ʫʯʠʪʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ: ʣʝʛʢʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ, ʨʘʩ-

ʩʯʠʪʘʥʥʳʝ ʥʘ ʩʨʝʜʥʝʛʦ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʛʦ ʧʦʪʨʝ-

ʙʠʪʝʣʷ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʣʝʛʢʦ-

ʚʝʩʥʫʶ ʢʘʪʝʛʦʨʠʶ (2-3 ʛʨʘʤʤʘ). ʅʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳ ʠʟʜʝʣʠʷ ʙʝʟ ʜʝʢʦʨʘʪʠʚʥʳʭ ʚʩʪʘʚʦʢ ʠʣʠ 

ʫʢʨʘʰʝʥʥʳʝ ʮʠʨʢʦʥʦʤ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʟʜʝʣʠʷ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʥʘ 

ʫʯʘʩʪʢʝ ʤʦʜʝʣʴʝʨʦʚ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʨʫʯʥʦʡ ʨʘʙʦ-

ʪʦʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʠʟʜʝʣʠʝ ʯʘʩʪʦ ʦʪ ʥʘʯʘʣʘ ʜʦ 

ʢʦʥʮʘ, ʥʝʙʦʣʴʰʠʤʠ ʧʘʨʪʠʷʤʠ ʧʦ 10 ʰʪʫʢ, ʯʪʦ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʪʦʨʷʝʪʩʷ. ʆʩʥʦʚʫ ʵʪʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʟʘʚʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ 

ʧʦ ʦʪʜʝʣʴʥʳʤ ʟʘʢʘʟʯʠʢʦʤ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʠʟʜʝʣʠʷ 

ʧʦ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʵʩʢʠʟʫ, ʠʣʠ ʵʩʢʠʟʘʤ ʩʦʟʜʘʥ-

ʥʳʤ ʭʫʜʦʞʥʠʢʘʤʠ ʟʘʚʦʜʘ ʧʦ ʚʢʫʩʫ ʧʦʢʫʧʘʪʝʣʷ. ʀʟ-

ʜʝʣʠʷ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʟʘʢʘʟʘʤ ʤʦʛʫʪ ʙʳʪʴ ʩʘ-

ʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ, ʥʦ ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦ-

ʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʦʙʨʫʯʘʣʴʥʳʝ ʢʦʣʴʮʘ, ʢʫʣʦʥʳ, 

ʩʝʨʴʛʠ, ʙʨʘʩʣʝʪʳ, ʫʢʨʘʰʝʥʥʳʝ ʧʦʣʫʜʨʘʛʦʮʝʥʥʳʤʠ 

ʢʘʤʥʷʤʠ ʠ ʢʦʤʙʠʥʘʮʠʝʡ ʙʝʣʦʛʦ, ʞʝʣʪʦʛʦ, ʟʝʣʝʥʦʛʦ 

ʟʦʣʦʪʘ [10]. ʀʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʡ ʧʝʨʝʛʨʫʟʢʠ ʦʪʜʝʣʘ 

ʤʦʜʝʣʴʝʨʦʚ ʨʘʙʦʪʘ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʭ ʫʢʨʘʰʝʥʠʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ɸʩʩʦʨʪʠʤʝʥʪ ʩʫʚʝʥʠʨʥʳʭ ʠʟʜʝʣʠʡ ʩʦʩʪʦʠʪ ʠʟ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʝʜʤʝʪʦʚ ʩʪʦʣʦʚʦʡ ʧʦʩʫʜʳ, ʧʘʩʭʘʣʴ-

ʥʳʭ ʷʠʮ, ʥʘʛʨʘʜ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʫʯʘʩʪʠʝ ʚ ʶʚʝʣʠʨʥʳʭ ʷʨʤʘʨ-

ʢʘʭ ʠ ʚʳʩʪʘʚʢʘʭ ʝʱʝ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʩʪʘʣʘ ʪʨʘʜʠ-

ʮʠʦʥʥʦʡ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʪʜʝʣ ʟʘʚʦʜʘ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪ ʜʠʟʘʡʥʫ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʫʢʨʘ-

ʰʝʥʠʡ ʢʦʥʢʫʨʩʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ 

ʚʳʩʪʘʚʢʘʭ ʶʚʝʣʠʨʥʳʡ ʟʘʚʦʜ ʩ 1963 ʛʦʜʘ. ʀ ʪʝʧʝʨʴ 

ʟʘʚʦʜ ʝʞʝʛʦʜʥʦ ʚʳʩʪʘʚʣʷʝʪ ʩʚʦʠ ʫʢʨʘʰʝʥʠʷ ʥʘ ʢʠ-

ʝʚʩʢʦʤ "ʖʚʝʣʠʨ ʕʢʩʧʦ ʋʢʨʘʠʥʘ", ʘ ʧʦʩʣʝʜʥʝʡ 

ʥʘʛʨʘʜʦʡ ʙʳʣʘ III ʧʨʝʤʠʷ ʟʘ ʵʩʢʠʟ ʢʦʤʧʣʝʢʪʘ "ʇʦʢʘ 

ʤʦʣʦʜʦʡ". 

ʍʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʣʴʚʦʚʩʢʦʛʦ ʶʚʝʣʠʨʥʦʛʦ ʟʘʚʦʜʘ ʠʤʝʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʪʝʥʜʝʥʮʠʠ: ʨʘʟʣʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʧʦʜʨʘ-

ʞʘʥʠʷ ʪʨʘʜʠʮʠʷʤ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ ʶʚʝʣʠʨʥʳʭ 

ʠʟʜʝʣʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʜʠʟʘʡʥʝʨʩʢʠʝ ʨʝʰʝʥʠʷ. 

ɼʨʫʛʠʤ, ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʚ ʨʘʟ-

ʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʃʴʚʦʚʘ 

ʷʚʣʷʝʪʩʷ ʪʚʦʨʯʝʩʪʚʦ ʝʛʦ ʚʝʜʫʱʠʭ ʭʫʜʦʞʥʠʢʦʚ. ʀʥ-

ʪʝʨʝʩʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʦʚʨʝʤʝʥʥʦʡ "ʶʚʝʣʠʨʢʠ" ʚʦ 

ʃʴʚʦʚʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʜʚʫʭ ʧʦ-

ʢʦʣʝʥʠʡ ʶʚʝʣʠʨʦʚ. 

ʆʪʜʘʚʘʷ ʜʘʥʴ ʥʘʩʣʝʜʠʶ ʧʨʦʰʣʦʛʦ ʶʚʝʣʠʨʳ, 

ʥʘʯʘʣʦ ʪʚʦʨʯʝʩʪʚʘ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 60-70-ʝ 

ʛʦʜʳ ʚʥʝʩʣʠ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʃʴʚʦʚʘ. ʀʭ ʪʚʦʨʯʝʩʪʚʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʘʞʠʪʝʣʴʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʠ ʧʦ-

ʥʠʤʘʥʠʝʤ ʫʢʨʘʠʥʩʢʠʭ ʶʚʝʣʠʨʥʳʭ ʪʨʘʜʠʮʽʡ [6, ʩ. 

10]. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ ʣʴʚʦʚʩʢʠʭ ʶʚʝʣʠʨʦʚ ʷʚʣʷʝʪʩʷ 

ʉʪʘʥʠʩʣʘʚ ɺʦʣʴʩʢʠʡ ʨʦʜʦʤ ʠʟ ʛʦʨʦʜʘ ʉʣʘʚʫʪʘ 
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ʍʤʝʣʴʥʠʮʢʦʡ ʦʙʣʘʩʪʠ. ʉ 1966 ʧʦ 1970 ʛʦʜʳ ʫʯʠʣʩʷ 

ʚʦ ʃʴʚʦʚʩʢʦʤ ʫʯʠʣʠʱʝ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʤ. 

ʀ. ʊʨʫʰʘ, ʦʪʜʝʣ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝ-

ʪʘʣʣʘ, ʢʦʪʦʨʦʡ ʪʦʣʴʢʦ ʦʨʛʘʥʠʟʦʚʘʣʩʷ. ʇʦ ʦʢʦʥʯʘ-

ʥʠʠ ʦʙʫʯʝʥʠʷ ʧʦʣʫʯʠʣ ʢʨʘʩʥʳʡ ʜʠʧʣʦʤ. ʉ 1970 ʧʦ 

1992 ʛʦʜʳ ʨʘʙʦʪʘʣ ʥʘ ʟʘʚʦʜʝ "ʈʝʤʙʳʪʪʝʭʥʠʢʘ" ʩʥʘ-

ʯʘʣʘ ʚ ʩʫʚʝʥʠʨʥʦʤ ʦʪʜʝʣʝ, ʧʦʟʞʝ ʚ ʶʚʝʣʠʨʥʦʤ ʮʝʭʝ, 

ʛʜʝ ʧʨʦʨʘʙʦʪʘʣ 25 ʣʝʪ. ʈʘʙʦʪʘʷ ʥʘ ʟʘʚʦʜʝ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʫʯʠʣʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠʥʩʪʠʪʫʪʝ ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʠ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʅʘ ʟʘʚʦʜʝ 

"ʈʝʤʙʳʪʪʝʭʥʠʢʘ" ʦʥ ʨʘʙʦʪʘʣ ʚʤʝʩʪʝ ʩ 25 ʶʚʝʣʠ-

ʨʘʤʠ, ʥʦ ʪʦʣʴʢʦ ʦʥ ʦʜʠʥ ʠʤʝʣ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʤʦʛʘʣ ʢʦʣʣʝʛʘʤ, ʜʘʚʘʣ 

ʩʦʚʝʪʳ, ʧʦʢʘʟʳʚʘʣ ʯʪʦ-ʪʦ ʥʦʚʦʝ. ʄʘʩʪʝʨʩʢʘʷ, ʚ ʢʦ-

ʪʦʨʦʡ ʦʥ ʨʘʙʦʪʘʣ ʠʤʝʣʘ ʙʦʣʴʰʦʡ ʫʩʧʝʭ ʠ ʟʘʢʘʟʳ ʧʦ-

ʩʪʫʧʘʣʠ ʜʘʞʝ ʠʟ ʄʦʩʢʚʳ. ʇʘʨʘʣʣʝʣʴʥʦ ʩʦʟʜʘʚʘʣ 

ʫʢʨʘʰʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʶʚʝʣʠʨʥʳʭ ʚʳʩʪʘʚʦʢ [1, 

ʩ. 25-28]. ʆ ʚʳʩʦʢʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʠ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʤ ʫʨʦʚʥʝ ʨʘʙʦʪ ɺʦʣʴʩʢʦʛʦ ʪʦʛʦ ʧʝʨʠʦʜʘ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʢʘʟ ʜʣʷ ɹʨʝʞʥʝʚʘ. 

ʃʴʚʦʚʩʢʠʡ ʭʨʫʩʪʘʣʴʥʳʡ ʟʘʚʦʜ "ʈʘʜʫʛʘ" ʠʟʛʦʪʦʚʠʣ 

ʙʦʣʴʰʫʶ ʭʨʫʩʪʘʣʴʥʫʶ ʚʘʟʫ, ʦʛʨʘʥʢʠ ʢʦʪʦʨʦʡ ʦʩʫ-

ʱʝʩʪʚʠʣʠ ʚʦ ʃʴʚʦʚʩʢʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʠʥʩʪʠ-

ʪʫʪʝ, ʘ ʫʢʨʘʰʝʥʠʝ ʤʝʪʘʣʣʦʤ ʩʦʚʝʨʰʠʣ ʉ. ɺʦʣʴʩʢʠʡ. 

ɺʦ ʚʨʝʤʷ ʫʯʝʙʳ ʚ ʠʥʩʪʠʪʫʪʝ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʠ ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ɺʦʣʴʩʢʠʡ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ ʕʤ-

ʤʘʥʫʠʣʦʤ ʄʳʩʴʢʦ, ʢʦʪʦʨʳʡ ʫʯʠʣ ʝʛʦ ʩʢʫʣʴʧʪʫʨʳ. 

"ʆʥ ʥʨʘʚʠʣʩʷ ʤʥʝ ʢʘʢ ʩʢʫʣʴʧʪʦʨ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠ 

ʢʘʢ ʯʝʣʦʚʝʢ" [1, ʩ. 26]. ʇʦʜʜʝʨʞʢʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʕʤʤʘʥʫʠʣʘ ʄʠʩʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʠ ʪʦʤʫ, ʯʪʦ ʚ 1987 ʛ. ʉ. ɺʦʣʴʩʢʠʡ ʙʳʣ 

ʧʝʨʚʳʤ ʶʚʝʣʠʨʦʤ ʚʦ ʃʴʚʦʚʝ, ʢʦʪʦʨʦʛʦ ʧʨʠʥʷʣʠ ʚ 

ʩʦʶʟ ʭʫʜʦʞʥʠʢʦʚ ʋʢʨʘʠʥʳ. ɽʛʦ ʘʢʪʠʚʥʘʷ ʪʚʦʨʯʝ-

ʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʯʘʣʘʩʴ ʩ 1969 ʛʦʜʘ ʠ ʧʨʦʜʦʣʞʘ-

ʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ʖʚʝʣʠʨʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʳʧʦʣ-

ʥʝʥʳ ʉ. ɺʦʣʴʩʢʠʤ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: ʶʚʝʣʠʨʥʳʝ ʫʢʨʘʰʝʥʠʷ, ʤʘʣʘʷ 

ʶʚʝʣʠʨʥʘʷ ʧʣʘʩʪʠʢʘ ʠ ʠʩʢʫʩʩʪʚʦ ʵʤʘʣʠ, ʢʦʪʦʨʦʝ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʯʝʪʘʝʪʩʷ ʠ ʩ ʫʢʨʘʰʝʥʠʷʤʠ, ʠ ʩ ʧʣʘ-

ʩʪʠʢʦʡ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʩʘʤʦ ʧʦ ʩʝʙʝ. ɼʦʣʛʠʝ ʛʦʜʳ ʧʦ-

ʠʩʢʦʚ ʨʘʟʚʠʣʠ ʨʘʟʥʦʩʪʦʨʦʥʥʦʩʪʴ ʪʚʦʨʯʝʩʢʦʛʦ ʜʠʘ-

ʧʘʟʦʥʘ ʭʫʜʦʞʥʠʢʘ, ʦʥ ʫʚʣʝʢʘʝʪʩʷ ʤʝʜʘʣʴʝʨʥʳʤ ʠʩ-

ʢʫʩʩʪʚʦʤ, ʨʝʟʴʙʦʡ ʧʦ ʢʘʤʥʶ. ɺ 1986 ʛʦʜʫ ʥʘ 

ʩʠʤʧʦʟʠʫʤʝ ʚ ʇʘʣʘʥʛʝ ʉ. ɺʦʣʴʩʢʠʡ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ 

ʠʩʢʫʩʩʪʚʦʤ ʵʤʘʣʠ. ʅʘʯʘʣ ʩʦʟʜʘʚʘʪʴ ʨʘʙʦʪʳ ʩ ʵʤʘ-

ʣʷʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʫʩʧʝʭ. ʀ ʠʤʝʥʥʦ ʪʦʛʜʘ ʟʘʨʦ-

ʜʠʣʘʩʴ ʤʳʩʣʴ ʦʙ "ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʩʚʦʠ ʫʤʝʥʠʷ ï 

ʶʚʝʣʠʨʥʦʝ, ʨʝʟʴʙʘ ʧʦ ʢʘʤʥʶ ʠ ʵʤʘʣʴʝʨʥʦʝ. ʇʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʝ ʢʨʝʜʦ ʭʫʜʦʞʥʠʢʘ ï"ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ 

ʶʚʝʣʠʨ ʜʦʣʞʝʥ ʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ï ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʪʴ ʠ ʫʩʣʦʞʥʷʪʴ ʩʚʦʝ ʠʩʢʫʩʩʪʚʦ" [1, ʩ. 26]. 

ɽʱʝ ʦʜʥʠʤ ʭʫʜʦʞʥʠʢʦʤ ʪʚʦʨʯʝʩʢʠʡ ʧʫʪʴ ʢʦʪʦ-

ʨʦʛʦ ʥʘʯʘʣʩʷ ʩ 70-ʭ ʛʦʜʦʚ ʷʚʣʷʝʪʩʷ ɺʩʝʚʦʣʦʜ ɺʦʣʦ-

ʱʘʢ. ɽʛʦ ʪʚʦʨʯʝʩʪʚʦ ʟʘʥʠʤʘʝʪ ʩʚʦʝʦʙʨʘʟʥʦʝ ʤʝʩʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʣʴʚʦʚʩʢʦʤ ʠʩʢʫʩʩʪʚʝ. ʈʦʜʠʚʰʠʩʴ ʚ 

ɾʠʜʘʯʝʚʩʢʦʤ ʨʘʡʦʥʝ, ʧʝʨʝʝʭʘʣ ʧʦʣʫʯʘʪʴ ʤʝʜʠʮʠʥ-

ʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦ ʃʴʚʦʚ. ʅʦ ʚ ʧʦʜʩʦʟʥʘʥʠʠ ʪʘ-

ʣʘʥʪʣʠʚʦʛʦ ʶʥʦʰʫ ʪʣʝʣʠ ʠʩʢʦʨʢʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʚʦʣʥʦʚʘʣʘ ʢʨʘʩʦʪʘ ʧʨʦʩʪʦʨʥʳʭ ʧʝʡʟʘ-

ʞʝʡ, ʤʝʣʦʜʠʠ ʥʘʨʦʜʥʳʭ ʧʝʩʝʥ. ʀ ʦʥ ʥʘʯʘʣ ʚʦʧʣʦ-

ʱʘʪʴ ʩʚʦʠ ʟʘʤʳʩʣʳ ʥʘ ʦʩʥʦʚʝ ʜʫʰʝʚʥʳʭ ʠʤʧʫʣʴ-

ʩʦʚ, ʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʤʘʩʪʝʨʩʪʚʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ ʭʫʜʦʞʥʠ-

ʢʦʚ-ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ [11], ʧʦʣʥʦʡ, ʤʝʨʝ ʦʪʨʘʞʝʥʳ ʚ 

ʝʛʦ ʵʤʘʣʝʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ 

ʞʠʟʥʴ ʃʴʚʦʚʘ ʦʥ ʚʦʰʝʣ ʚ ʥʘʯʘʣʝ 1970-ʭ ʛʦʜʦʚ, ʢʦ-

ʛʜʘ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʚʳʩʪʘʚʢʘʭ ʧʦʷʚʠʣʠʩʴ ʝʛʦ 

ʶʚʝʣʠʨʥʳʝ ʠʟʜʝʣʠʷ. ʅʦ ʧʨʠʟʥʘʥʠʝ ʢʘʢ ʭʫʜʦʞʥʠʢʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚ 1994 ʛʦʜʫ, ʢʦʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʦʶ 

ʧʝʨʩʦʥʘʣʴʥʫʶ ʚʳʩʪʘʚʢʫ ʚ ʄʫʟʝʝ ʵʪʥʦʛʨʘʬʠʠ ʠ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʤʳʩʣʘ ʅɸʅ ʚʦ ʃʴʚʦʚʝ. ɿʜʝʩʴ 

ʵʢʩʧʦʥʠʨʦʚʘʣʠʩʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʵʤʘʣʠ, ʢʦʪʦ-

ʨʳʝ ʨʘʩʢʨʳʣʠ ʚʦ ʚʩʝʡ ʧʦʣʥʦʪʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ 

ʤʠʨ ʘʚʪʦʨʘ ʠ ʥʘʧʦʤʠʥʘʶʪ ʧʦ ʤʦʪʠʚʘʤ ʠʩʧʦʣʥʝʥʠʷ 

ʣʫʯʰʠʝ ʪʨʘʜʠʮʠʠ ʥʘʨʦʜʥʦʛʦ ʧʨʠʤʠʪʠʚʠʟʤʘ. ʉ 1995 

ʛʦʜʘ ɺ. ɺʦʣʦʱʘʢ ʩʪʘʥʦʚʠʪʩʷ ʯʣʝʥʦʤ ʩʦʶʟʘ ʭʫʜʦʞ-

ʥʠʢʦʚ ʋʢʨʘʠʥʳ. ɺ 70-ʭ ʛʦʜʘʭ ʦʥ ʟʥʘʢʦʤʠʪʩʷ ʠ ʪʚʦʨ-

ʯʝʩʢʠ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʉʪʘʥʠʩʣʘʚʦʤ ɺʦʣʴʩʢʠʤ. ɽʛʦ 

ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʩ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʶʚʝʣʠʨʥʳʭ ʫʢʨʘʰʝʥʠʡ ʠ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʡ ʵʤʘʣʴʶ. 1984ï1985 ʛʦʜʳ ʦʥ ʧʦʩʝʱʘʝʪ ʀʥ-

ʜʠʶ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦʚʣʠʷʣʦ ʥʘ ʨʷʜ ʶʚʝʣʠʨ-

ʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʍʫʜʦʞʝʩʪʚʝʥʥʳʝ ʵʤʘʣʠ ʧʦʨʘ-

ʞʘʶʪ ʮʚʝʪʦʚʦʡ ʛʘʤʤʦʡ ʠ ʪʝʤʘʪʠʢʦʡ ʫʢʨʘʠʥʩʢʦʛʦ 

ʢʨʝʩʪʴʷʥʩʪʚʘ. ʉʝʛʦʜʥʷ ʥʘ ʩʯʝʪʫ ɺ. ɺʦʣʦʱʘʢʘ ʜʝ-

ʩʷʪʢʠ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʵʢʩʧʦʥʠʨʦʚʘʣʠʩʴ ʥʘ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʚʳʩʪʘʚʢʘʭ ʚ ʋʢʨʘʠʥʝ ʠ ʟʘ ʨʫʙʝ-

ʞʦʤ. 

ʄʘʣʦʠʟʚʝʩʪʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʪʚʦʨʯʝʩʪʚʦ ɻʘʣʠʥʳ ʍʦʤʝʥʢʦ, ʢʦʪʦʨʘʷ ʨʦʜʠʣʘʩʴ ʚ ʩ. 

ʃʫʢʘ ʅʝʤʠʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɺʠʥʥʠʮʢʦʡ ʦʙʣʘʩʪʠ. 

ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʥʘ ʧʦʣʫʯʠʣʘ ʚ 1960ï

1962 ʛʦʜʫ ʚ ʂʨʦʣʝʚʝʮʢʦʤ ʫʯʠʣʠʱʝ ʉʫʤʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʠ ʩ 1963 ʧʦ 1969 ʛʦʜ ʚʦ ʃʴʚʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʦʢʦʥʯʠʚ 

ʦʪʜʝʣ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʠʣʷ. ɺ 60-ʭ ʛʦʜʘʭ ʦʥʘ 

ʨʘʙʦʪʘʣʘ ʥʘ ʪʢʘʮʢʦʡ ʬʘʙʨʠʢʝ ʚʦ ʃʴʚʦʚʝ. ɻʘʣʠʥʘ 

ɺʠʢʪʦʨʦʚʥʘ 25 ʣʝʪ (ʩ 1973 ʧʦ 1998 ʛʦʜʳ) ʧʨʦʨʘʙʦ-

ʪʘʣʘ ʥʘ ʃʴʚʦʚʩʢʦʤ ʶʚʝʣʠʨʥʦʤ ʟʘʚʦʜʝ ʭʫʜʦʞʥʠʢʦʤ, 

ʛʜʝ ʚ ʪʦ ʚʨʝʤʷ ʝʜʠʥʩʪʚʝʥʥʘʷ ʠʤʝʣʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ. ʉ 1980 ʧʦ 2001 ʛʦʜʳ ʦʥʘ ʧʨʝʧʦʜʘʚʘʣʘ 

ʚ ʣʴʚʦʚʩʢʦʤ ʫʯʠʣʠʱʝ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʤ. ʀ. 

ʊʨʫʰʘ ʥʘ ʦʪʜʝʣʝʥʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ɺʝʣʘ ʢʫʨʩ ʫʟʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʯʠʪʘʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʘʙʦʪʳ ʚ ʤʘʪʝʨʠʘʣʝ ʶʚʝʣʠʨʥʦʛʦ ʜʝʣʘ. 

ɽʝ ʫʯʝʥʠʢʘʤʠ ʙʳʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʃʴʚʦʚʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘ-

ʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ï ɸʩʢʦʣʴʜ ʉʪʝʨʥʶʢ ʠ ʠʟʚʝʩʪʥʳʡ 

ʣʴʚʦʚʩʢʠʡ ʶʚʝʣʠʨ ʉʪʘʥʠʩʣʘʚ ɺʦʣʴʩʢʠʡ. ʆʥʘ ʷʚʣʷ-

ʝʪʩʷ ʘʚʪʦʨʦʤ ʠ ʠʩʧʦʣʥʠʪʝʣʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʶʚʝʣʠʨ-

ʥʳʭ ʧʨʠʟʚʝʜʝʥʠʡ [9, ʩ. 75-79]. 

ʍʫʜʦʞʥʠʢʘʤʠ-ʶʚʝʣʠʨʘʤʠ ʤʣʘʜʰʝʛʦ ʧʦʢʦʣʝ-

ʥʠʷ, ʯʴʝ ʪʚʦʨʯʝʩʪʚʦ ʨʘʟʚʠʚʘʣʦʩʴ ʚ ʢʦʥʮʝ 80-ʭ ʠ 90-

ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʷʚʣʷʝʪʩʷ ɺʠʢʪʦʨ ʐʦʣʦʤʠʡ, ɸʣʝʢ-

ʩʘʥʜʨ ʇʘʚʣʶʢ, ɸʩʢʦʣʴʜ ʉʪʝʨʥʶʢ, ɸʣʝʢʩʘʥʜʨ ʄʠ-

ʨʦʰʥʠʢʦʚ, ɸʣʝʢʩʘʥʜʨ ʐʚʝʮ. 

ɺʠʢʪʦʨ ʐʦʣʦʤʠʡ ʨʦʜʠʣʩʷ ʚ ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ. 

ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʫʯʠʣ ʚ ʕʩʪʦʥʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠʥʩʪʠʪʫʪʝ ʚ ʊʘʣʣʠʥʝ, ʛʜʝ ʦʢʦʥʯʠʣ 

ʢʘʬʝʜʨʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. ʉ 1984 ʛʦʜʘ ʦʥ 

ʨʘʙʦʪʘʣ ʚ ʦʙʣʘʩʪʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʕʩʪʦ-

ʥʠʠ, ʘ ʩ 1989ï2007 ʛʦʜʦʚ ʦʥ ʙʳʣ ʩʪʘʨʰʠʤ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʤ ʢʘʬʝʜʨʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʃʴʚʦʚ-
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ʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ. ʈʘʙʦʪʘʷ ʚ ʘʢʘʜʝʤʠʠ ʦʥ ʨʘʟ-

ʨʘʙʦʪʘʣ ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ 

ʠʟʫʯʘʪʴ ʶʚʝʣʠʨʥʦʝ ʠʩʢʫʩʩʪʚʦ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤʠ ʝʛʦ ʪʚʦʨʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ 

ʢʦʚʢʘ ʠ ʶʚʝʣʠʨʥʦʝ ʠʩʢʫʩʩʪʚʦ. ɽʛʦ ʫʢʨʘʰʝʥʠʷ ʥʝ 

ʠʤʝʶʪ ʢʘʢ ʪʘʢʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʧʦʠʩʢʠ ʘʚʪʦʨʘ. 

ʂʨʝʜʦ ʚ ʪʚʦʨʯʝʩʪʚʝ ï "ʗ, ʭʫʜʦʞʥʠʢ ʧʦ ʤʝʪʘʣʣʫ. ɼʣʷ 

ʤʝʥʷ ʤʘʪʝʨʠʘʣ ï ʵʪʦ ʤʘʪʝʨʠʘʣ, ʷ ʚʳʙʠʨʘʶ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʩ ʢʦʪʦʨʳʤ ʨʘʙʦʪʘʶ, ʘ ʥʝ ʝʛʦ ʩʪʦʠ-

ʤʦʩʪʴ" [15, ʩ. 52]. 

ʇʨʝʧʦʜʘʚʘʪʝʣʝʤ ʢʘʬʝʜʨʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ ʚ ʃʴʚʦʚʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʠʩ-

ʢʫʩʩʪʚ ʷʚʣʷʝʪʩʷ ɸʩʢʦʣʴʜ ʉʪʝʨʥʶʢ. ʈʦʜʠʣʩʷ ʠ ʧʦʣʫ-

ʯʠʣ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦ ʃʴʚʦʚʝ, ʩʥʘʯʘʣʘ ʚ ʫʯʠʣʠʱʝ ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʤ. ʀ.ʊʨʫʰʘ ʥʘ ʦʪʜʝʣʝʥʠʠ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʘ ʟʘʪʝʤ ʚ ʃɼʀʇɼʄ ʥʘ 

ʦʪʜʝʣʝʥʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʪʝʢʣʘ. ʉ 1995 ʛʦʜʘ ʷʚ-

ʣʷʝʪʩʷ ʩʪʘʨʰʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʢʘʬʝʜʨʳ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʠʟʫʯʝʥʠʶ ʶʚʝʣʠʨʥʦʛʦ ʜʝʣʘ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʙʦʪʘʝʪ ʚ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʦʧʣʘ-

ʩʪʠʢʠ ʠ ʩʘʢʨʘʣʴʥʦʛʦ ʤʝʪʘʣʘ [12, ʩ. 5]. 

ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʶʢ ʨʦʜʦʤ ʠʟ ʛ. ʇʫʩʪʦʤʳʪʳ 

ʃʴʚʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʩ 1984 ʛʦʜʘ ʧʦʩʪʦʷʥʥʦ ʧʨʦ-

ʞʠʚʘʝʪ ʚʦ ʃʴʚʦʚʝ. ʖʚʝʣʠʨʥʳʤ ʠʩʢʫʩʩʪʚʦʤ ʥʘʯʘʣ 

ʟʘʥʠʤʘʪʴʩʷ ʢʦʨʜʘ ʫʯʠʣʩʷ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʬʘʢʫʣʴ-

ʪʝʪʝ ʃʴʚʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʉʦʙʩʪʚʝʥʥʦ, ʠʤʝʥʥʦ ʠʟ-ʟʘ ʢʘʤʥʝʡ ʧʨʠʰʝʣ ʢ ʶʚʝ-

ʣʠʨʥʦʤʫ ʠʩʢʫʩʩʪʚʫ. ʅʘʯʠʥʘʣ ʩ ʛʣʠʧʪʠʢʠ ʠ ʧʦʩʪʝ-

ʧʝʥʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʚʣʘʜʝʣ ʚʩʝ ʩʣʦʞʥʦʩʪʠ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ. ʊʚʦʨʯʝʩʪʚʦ ʨʘʟʚʠ-

ʚʘʣʘʩʴ ʙʣʘʛʦʜʘʨʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʦʙʱʝʥʠʶ ʩ 

ʭʫʜʦʞʥʠʢʘʤʠ-ʶʚʝʣʠʨʘʤʠ. ʋʯʠʣʩʷ ʥʘ ʧʨʠʤʝʨʝ 

ɺʦʣʴʩʢʦʛʦ, ʂʘʯʤʘʨʘ, ʐʦʣʦʤʠʷ. ʊʚʦʨʯʝʩʢʠʡ ʜʠʘʧʘ-

ʟʦʥ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ: ʧʘʨʘʜʥʦʝ ʦʨʫʞʠʝ, ʫʢʨʘʰʝ-

ʥʠʷ, ʥʘʩʪʝʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʝʢʦʨʘ-

ʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɻʣʘʚʥʳʤ ʘʢʮʝʥʪʦʤ ʷʚʣʷʶʪʩʷ 

ʢʘʤʥʠ. ɺʳʩʪʘʚʣʷʝʪ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩ 1991 

ʛʦʜʘ. ɺ 1994 ʛʦʜʫ ɸʣʝʢʩʘʥʜʨʘ ɺʘʩʠʣʴʝʚʠʯʘ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ ʢʘʢ ʤʘʩʪʝʨʘ ʥʘʨʦʜʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʧʨʠ 

ʦʙʣʘʩʪʥʦʤ ʮʝʥʪʨʝ ʥʘʨʦʜʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʚ ʩʝʢʮʠʠ 

ʜʝʢʦʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ. ʈʘʙʦʪʳ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʯʘʩʪʥʳʭ ʢʦʣʣʝʢʮʠʷʭ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, ʘ 

ʪʘʢʞʝ ʚʦ ʃʴʚʦʚʩʢʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʤʫʟʝʝ, "ʇʘʪʝʨ-

ʨʠʩ ʛʘʣʝʨʠ" ʛ. ɺʠʣʴʥʶʩ, "ɸʨʪ-ʮʝʥʪʨ" ʛ. ʂʠʝʚ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʚʦʨʯʝʩʪʚʦ 

ɸʣʝʢʩʘʥʜʨʘ ʐʚʝʮʘ ʠ ɸʣʝʢʩʘʥʜʨʘ ʄʠʨʦʰʥʠʢʦʚʘ ï 

ʠʭ ʧʨʦʬʠʣʴʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʦ 

ʛʣʠʧʪʠʢʠ.  

ɸʣʝʢʩʘʥʜʨ ʐʚʝʮ ʥʝ ʠʤʝʷ ʥʠ ʚʳʩʰʝʛʦ, ʥʠ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʚʣʘʜʝʣ 

ʠʩʢʫʩʩʪʚʦʤ ʛʣʠʧʪʠʢʠ. ɾʝʣʘʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʢʘʤʥʝʤ 

ʚʦʟʥʠʢʣʦ ʝʱʝ ʚ ʜʝʪʩʪʚʝ. "ɾʝʣʘʥʠʝ ʠʤʝʪʴ ʭʦʨʦʰʫʶ 

ʚʝʱʴ" ʧʦʜʪʦʣʢʥʫʣʦ ʢ ʦʚʣʘʜʝʥʠʶ ʨʠʩʫʥʢʘ, ʟʘʪʝʤ ʦʩ-

ʥʦʚ ʢʦʤʧʦʟʠʮʠʠ, ʘ ʟʘʪʝʤ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʨʝʟʴʙʳ ʧʦ ʢʘʤʥʶ. ɽʛʦ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʣʦʡ 

ʧʣʘʩʪʠʢʦʡ, ʶʚʝʣʠʨʥʳʤʠ ʫʢʨʘʰʝʥʠʷʤʠ, ʠ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʵʪʦ ʢʘʤʝʠ ʠ ʛʝʤʤʳ ʩ ʧʦʨʪʨʝʪʥʳʤʠ ʠʟʦʙʨʘ-

ʞʝʥʠʷʤʠ ʚ ʧʨʦʬʠʣʴ ʠ ʬʘʩ. 

ɸʣʝʢʩʘʥʜʨ ʄʠʨʦʰʥʠʢʦʚ ʨʦʜʦʤ ʠʟ ʅʠʢʦʣʘʝʚʘ. 

ʊʦʣʯʢʦʤ ʢ ʟʘʭʚʘʪʫ ʶʚʝʣʠʨʥʳʤ ʜʝʣʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʨʝʟʴʙʝ ʧʦ ʢʘʤʥʶ, ʩʪʘʣʦ ʪʦ, ʯʪʦ "ʧʨʦʯʠʪʘʣ ʪʦ, ʯʪʦ 

ʧʦʜ ʀʨʢʫʪʩʢʦʤ ʣʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʚ ʤʠʨʝ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʝ ʢʘʤʝʡ "ʏʘʨʦʠʪ", ʘ ʚ ʥʝʤ ï ʫʥʠʢʘʣʴʥʳʡ 

ʤʠʥʝʨʘʣ ʩʠʨʝʥʝʚʦʛʦ ʮʚʝʪʘ ʩ ʰʝʣʢʦʚʳʤ ʦʪʣʠʚʦʤ ... 

ʥʘʰʝʣ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʜʠʮʠʶ ʠ ʚʩʢʦʨʝ ʚʝʨ-

ʥʫʣʩʷ ʜʦʤʦʡ ʩ ʞʝʣʘʥʥʳʤ ʢʘʤʝʥʝʤ". ʉ ʪʝʭ ʧʦʨ ʫʚʣʝ-

ʯʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʨʦʩʣʦ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʤʘʩʪʝʨʩʪʚʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʘʤʥʷ. ʂʘ-

ʤʝʥʴ ï ʝʩʪʴ ʘʢʮʝʥʪʦʤ ʚʩʝʭ ʝʛʦ ʠʟʜʝʣʠʡ, ʘ ʤʝʪʘʣʣ: 

"ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʟʚʝ ʦʧʨʘʚʦʡ. ɹʣʘʛʦʨʦʜʥʳʤ ʞʝ 

ʝʩʪʴ ʢʘʤʝʥʴ" [5]. ʉʥʘʯʘʣʘ ʦʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʚʘʠ-

ʚʘʣ ʩʣʦʞʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʠʩʢʫʩʩʪʚʘ ʛʣʠʧʪʠʢʠ, ʘ ʟʘ-

ʪʝʤ ʧʦʩʪʫʧʠʣ ʚ ʄʦʩʢʦʚʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ. 

ʂʨʫʧʩʢʦʡ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʙʨʦʩʠʣ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʧʨʦʜʦʣʞʘʣ ʟʘʥʠʤʘʪʴʩʷ ʩʘʤʦʦʙʨʘʟʦ-

ʚʘʥʠʝʤ. ʀʟʫʯʘʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʧʦ-

ʩʝʪʠʣ ʜʝʩʷʪʢʠ ʤʫʟʝʝʚ. ʄʝʪʦʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʦʥ ʦʚʣʘʜʝʣ ʪʝʭʥʠʢʘʤʠ ʨʝʟʴʙʳ ʧʦ 

ʢʘʤʥʶ, ʛʨʘʚʠʨʦʚʢʦʡ, ʩʢʫʣʴʧʪʫʨʥʦʡ ʧʣʘʩʪʠʢʦʡ ʠ 

ʶʚʝʣʠʨʥʳʤ ʜʝʣʦʤ [7, ʩ. 57]. 

ɺʳʜʘʶʱʝʡʩʷ ʬʠʛʫʨʦʡ ʃʴʚʦʚʩʢʦʛʦ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʷʚʣʷʝʪʩʷ ɺʘʩʠʣʠʡ ʂʘʯʤʘʨ. ɹʫ-

ʜʫʯʠ ʯʝʣʦʚʝʢʦʤ ʦʙʨʘʟʦʚʘʥʥʳʤ ʠ ʚʳʩʦʢʦʢʫʣʴʪʫʨ-

ʥʳʤ ʦʥ ʭʦʨʦʰʦ ʧʦʥʠʤʘʝʪ ʧʨʦʙʣʝʤʘʪʠʢʫ ʠʩʢʫʩʩʪʚʘ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ ʚ ʋʢʨʘʠʥʝ ʠ ʜʝ-

ʣʘʝʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʝʛʦ ʨʘʟʚʠʪʠʝ. ʇʦʣʫʯʠʚ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʞʠʚʝʪ ʠ ʨʘʙʦʪʘʝʪ ʚʦ 

ʃʴʚʦʚʝ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʙʦʣʴʰʝ ʢ ʢʫʟʥʝʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʥʝʞʝʣʠ ʢ 

ʶʚʝʣʠʨʥʦʤʫ, ʜʘ ʠ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʦʥ ʧʦʯʪʠ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪ. ʆʜʥʘʢʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʝʛʦ ʪʚʦʨʯʝʩʪʚʦ 

ʥʫʞʥʦ ʧʦʥʷʪʴ ʝʛʦ ʬʠʣʦʩʦʬʠʶ. ʆʨʫʞʠʝ ʠ ʜʦʩʧʝʭʠ ʚ 

ʠʩʪʦʨʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʵʩʪʝʪʠʢʠ ʷʚʣʷʶʪʩʷ ʫʢʨʘ-

ʰʝʥʠʷʤʠ ʠ ʧʨʠʟʥʘʢʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʤʫʞ-

ʯʠʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʦʚʳ ʝʩʪʴ ʦʛʨʦʤʥʳʝ ʧʦ 

ʨʘʟʤʝʨʫ ʢʦʣʴʮʘ, ʮʝʧʠ ʠ ʜʦʨʦʛʠʝ ʯʘʩʳ. ʆʨʫʞʠʝ ʚʦ-

ʦʙʱʝ ʧʦʪʝʨʷʣʦ ʩʚʦʝ ʫʪʠʣʠʪʘʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʚʤʝʩʪʝ 

ʩ ʪʝʤ ʠ ʣʶʙʦʝ ʫʢʨʘʰʝʥʠʝ. ɺʘʩʠʣʠʡ ʂʘʯʤʘʨ ʩʦʟʜʘʝʪ 

ʩʫʛʫʙʦ ʤʫʞʩʢʠʝ ʫʢʨʘʰʝʥʠʷ: ʙʫʜʴ ʪʦ ʤʝʯ ʠ ʰʣʝʤ, 

ʠʣʠ ʨʳʮʘʨʩʢʠʝ ʜʦʩʧʝʭʠ, ʠʣʠ ʦʛʥʝʩʪʨʝʣʴʥʦʝ ʦʨʫʞʠʝ 

ʚʤʝʩʪʝ ʩ ʧʦʨʦʭʦʚʥʠʮʝʡ ï ʚʩʝ ʵʪʦ ʫʢʨʘʰʘʣʦ ʤʫʞ-

ʯʠʥʫ, ʜʝʣʘʣʦ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ ʧʦʣʥʳʤ ʤʫʞʝʩʪʚʘ ʠ 

ʩʤʝʣʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʜʦʩʪʦ-

ʠʥʩʪʚʘʤ ʠ ʩʣʦʞʥʦʩʪʴʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ 

ʠʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʷ ʶʚʝʣʠʨ-

ʥʦʛʦ ʤʘʡʩʪʝʨʩʪʚʘ [4, ʩ. 2]. 

ɼʨʫʛʠʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʶʚʝʣʠʨʥʦʛʦ ʠʩ-

ʢʫʩʩʪʚʘ ʠ ʶʚʝʣʠʨʥʦʛʦ ʜʠʟʘʡʥʘ ʫʪʚʝʨʜʠʣʠ ʪʚʦʨʯʝ-

ʩʪʚʦ ʤʦʣʦʜʳʭ ʭʫʜʦʞʥʠʢʦʚ-ʶʚʝʣʠʨʦʚ, ʢʦʪʦʨʳʝ ʩ 

1991 ʛ. ʫʯʠʣʠʩʴ ʚʦ ʃʴʚʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ʥʘ 

ʢʘʬʝʜʨʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʧʨʦʰʣʠ ʢʫʨʩ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʶʚʝʣʠʨʥʦʤʫ 

ʠʩʢʫʩʩʪʚʫ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʤʫ ʝʤʘʣʴʝʨʩʪʚʫ, ʜʝʢʦʨʘ-

ʪʠʚʥʦʡ ʯʝʢʘʥʢʝ, ʛʨʘʚʠʨʦʚʢʝ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʫʞʝ ʚʦ 

ʚʨʝʤʷ ʫʯʝʙʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʣʴʚʦʚʩʢʦʝ ʶʚʝʣʠʨʥʦʝ 

ʠʩʢʫʩʩʪʚʦ ʥʘ ʫʢʨʘʠʥʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʚʳʩʪʘʚʢʘʭ, 

ʬʝʩʪʠʚʘʣʷʭ, ʩʠʤʧʦʟʠʫʤʘʭ ʠ ʜʨʫʛʠʭ ʘʢʮʠʷʭ. ɺʦʩʧʠ-

ʪʘʚ ʵʪʠʭ ʩʪʫʜʝʥʪʦʚ ʣʴʚʦʚʩʢʘʷ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ 

ʰʢʦʣʘ ʠʤʝʣʘ ʭʦʨʦʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʥʘ ʩʦʟʜʘʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʰʢʦʣʳ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʩ ʫʩʣʦ-

ʚʠʝʤ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʜʨʫʛʠʭ ʤʦʣʦʜʳʭ ʭʫ-

ʜʦʞʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʘʣʠ ʨʘʟʚʠʚʘʪʴ ʠ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ, ʦʙʨʘʟʥʳʝ ʠ ʩʪʠʣʠ-

ʩʪʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʰʢʦʣʳ [12, ʩ. 5]. ʆʜʥʘʢʦ 
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ʠʟʫʯʝʥʠʝ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʙʳʣʦ ʧʨʝʢʨʘʱʝʥʦ 

ʚ 1997 ʛʦʜʫ, ʘ ʟʥʘʯʠʪ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʤʦʣʦʜʳʤʠ, 

ʧʦʣʫʯʠʚʰʠʝ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʷʤʠ ʧʦʩʣʝʜʥʠʭ ʪʝʥʜʝʥʮʠʡ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩ-

ʩʪʚʘ, ʚʦ ʃʴʚʦʚʝ ʚ ʢʦʥʮʝ XX ï ʥʘʯʘʣʝ XXI ʚʝʢʘ ʷʚʣʷ-

ʝʪʩʷ ʗʨʦʩʣʘʚ ʂʚʘʩʠʢ, ɸʥʜʨʝʡ ʂʦʚʘʣʴʯʫʢ, ʆʨʝʩʪ 

ʀʚʘʩʶʪʘ, ʈʦʤʘʥ ɺʝʣʠʛʫʨʩʢʠʡ, ʉʝʨʛʝʡ ʅʠʢʠʪʘ, 

ɼʤʠʪʨʠʡ ʃʝʜʥʠʮʢʠʡ, ɺʠʪʘʣʠʡ ʂʨʦʭʤʘʣʶʢ, ʕʜʫʘʨʜ 

ʀʚʘʥʶʰʝʥʢʦ, ʆʣʴʛʘ ɻʠʢʦʚʘ, ɸʣʝʢʩʘʥʜʨ ɹʫʡʚʠʜʪ, 

ɸʥʜʨʝʡ ʂʫʣʳʛʠʥ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚʳʧʫʩʢʥʠʢʦʚ ʃʴʚʦʚʩʢʦʡ ʘʢʘ-

ʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ʙʳʣ ʉʝʨʛʝʡ ʅʠʢʠʪʘ. ʈʦʜʠʣʩʷ ʚ ɺʣʘ-

ʜʠʤʠʨ-ɺʦʣʳʥʩʢʦʤ. ʇʝʨʚʦʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʧʦʣʫʯʠʣ ʚ ʂʦʩʦʚʩʢʦʤ ʢʦʣʣʝʜʞʝ ʜʝʢʦʨʘʪʠʚ-

ʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʥʘ ʦʪʜʝʣʝʥʠʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. ʉ 1991 ʧʦ 1997 ʛʦʜʳ 

ʫʯʠʣʩʷ ʚʦ ʃʴʚʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ. ɽʛʦ ʪʚʦʨ-

ʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʯʘʣʘʩʴ ʩ 1994 ʛʦʜʘ ʚʳʩʪʘʚ-

ʢʦʡ ʶʚʝʣʠʨʥʳʭ ʫʢʨʘʰʝʥʠʡ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʤʫʟʝʝ 

ʚʦ ʃʴʚʦʚʝ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʠ ʜʨʫʛʠʝ 

ʩʪʫʜʝʥʪʳ ʘʢʘʜʝʤʠʠ. ɺ 1996ï1997 ʛʦʜʘʭ ʦʥ ʩʪʘʥʦ-

ʚʠʪʩʷ ʣʘʫʨʝʘʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʬʝʩʪʠʚʘʣʷ ʢʫʟʥʝ-

ʮʦʚ ʠ ʶʚʝʣʠʨʦʚ "ɻʝʬʘʡʩʪʦʥ", ʢʦʪʦʨʳʡ ʝʞʝʛʦʜʥʦ 

ʧʨʦʭʦʜʠʪ ʚ ʏʝʭʠʠ. ʄʘʣʦ ʪʦʛʦ ʠʤʝʥʥʦ ʝʛʦ ʫʢʨʘʰʝ-

ʥʠʷ ʩʪʘʣʠ ʩʚʦʝʦʙʨʘʟʥʳʤ ʩʠʤʚʦʣʦʤ ʵʪʦʛʦ ʬʝʩʪʠ-

ʚʘʣʷ. ʆʨʛʘʥʠʟʘʪʦʨ ʠ ʤʝʮʝʥʘʪ "ɻʝʬʘʡʩʪʦʥ" ɸʣʴʬʨʝʜ 

ʍʘʙʝʨʤʘʥ ʧʨʠʦʙʨʝʣ ʩʝʙʝ ʜʚʘ ʫʢʨʘʰʝʥʠʷ ʠʟ ʢʦʣʣʝʢ-

ʮʠʠ ʉʝʨʛʝʷ. 

ʄʝʥʴʰʝ ʩʚʝʜʝʥʠʡ ʠʤʝʝʤ ʦ ʪʚʦʨʯʝʩʪʚʝ ɼʤʠʪ-

ʨʠʷ ʃʝʜʥʠʮʢʦʛʦ, ʨʦʜʠʣʩʷ ʚ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʝ. 

ʆʢʦʥʯʠʣ ʚ 1991 ʛʦʜʫ ʦʪʜʝʣʝʥʠʝ ʞʠʚʦʧʠʩʠ ɼʥʝʧʨʦ-

ʧʝʪʨʦʚʩʢʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʫʯʠʣʠʱʘ. ɺ 1991 

ʛʦʜʫ ʧʦʩʪʫʧʠʣ ʚ ʃʴʚʦʚʩʢʫʶ ʘʢʘʜʝʤʠʶ ʠʩʢʫʩʩʪʚ. 

ʋʞʝ ʩ 1995ï 1996 ʛʦʜʦʚ ʙʳʣ ʩʪʠʧʝʥʜʠʘʪʦʤ ʅʝʤʝʮ-

ʢʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʋʯʝʪʘ (ɹʘʘʙ) ʚ ɺʳʩʰʝʡ 

ʐʢʦʣʝ ɼʠʟʘʡʥʘ, ʛ. ʇʬʦʨʪʩʛʝʡʤʘ. 

ʆʨʝʩʪ ʀʚʘʩʶʪʘ ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟ ʚʳʧʫʩʢʥʠ-

ʢʦʚ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʦʩʪʘʚʰʠʡʩʷ ʞʠʪʴ ʠ ʨʘʙʦʪʘʪʴ ʚʦ 

ʃʴʚʦʚʝ. ʈʦʜʠʣʩʷ ʚ ʂʠʝʚʝ. ʅʘʯʘʣʴʥʦʝ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʫʯʠʣ ʥʘ ʦʪʜʝʣʝʥʠʠ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʂʦʩʦʚʩʢʦʤ ʢʦʣʣʝʜʞʝ ʜʝʢʦʨʘ-

ʪʠʚʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʉ 1991 ʧʦ 1997 

ʛʦʜʳ ʫʯʠʣʩʷ ʥʘ ʢʘʬʝʜʨʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

ʃʴʚʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ. ʉ 1994 ʛʦʜʘ ʧʨʠʥʠ-

ʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʩʪʫʜʝʥʯʝʩʢʠʭ ʚʳʩʪʘʚʢʘʭ. ɺ 1998 

ʛʦʜʫ ʧʦʩʪʫʧʘʝʪ ʚ ʘʩʧʠʨʘʥʪʫʨʫ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ ʠ 

ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚ ʘʢʘʜʝʤʠʠ ʠ ʟʘʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. ʉ 1995 ʛʦʜʘ ʧʨʠʥʠ-

ʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʟʘʨʫʙʝʞʥʳʭ ʚʳʩʪʘʚʢʘʭ, 

ʢʦʥʢʫʨʩʘʭ ʠ ʘʢʮʠʷʭ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʞʠʚʝʪ ʠ 

ʨʘʙʦʪʘʝʪ ʚʦ ʃʴʚʦʚʝ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʶʚʝʣʠʨʥʳʡ ʜʠ-

ʟʘʡʥ. 

ʈʦʤʘʥ ɺʝʣʠʛʫʨʩʢʠʡ ʨʦʜʠʣʩʷ ʚ ʂʠʝʚʝ. ɺ 1989 ʛ. 

ʦʢʦʥʯʠʣ ʢʫʨʩ ʭʫʜʦʞʥʠʢʦʚ ʦʬʦʨʤʠʪʝʣʝʡ ʠ ʩ 1991 ʧʦ 

1997 ʛʛ. ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

ʚ ʃʴʚʦʚʩʢʠʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ. ɼʝʣʘʣ ʩʦʚʤʝʩʪʥʳʝ 

ʚʳʩʪʘʚʢʠ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ ʩ 1994 ʛʦʜʘ. ɺ 

1996ï1997 ʛʦʜʫ ʙʳʣ ʣʘʫʨʝʘʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʬʝʩʪʠʚʘʣʷ ʢʫʟʥʝʮʦʚ ʠ ʶʚʝʣʠʨʦʚ "ɻʝʬʘʡʩʪʦʥ", ʏʝ-

ʭʠʷ. 

ʆʣʴʛʘ ɻʠʢʦʚʘ ʨʦʜʦʤ ʠʟ ʃʴʚʦʚʘ, ʚ 1988ï1991 ʛʦ-

ʜʘʭ ʫʯʠʣʘʩʴ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʭʫʜʦʞʥʠʢ-ʚʠʪʨʘ-

ʞʠʩʪ, ʩ 1993 ʧʦ 2000 ʛ. ʚʦ ʃʴʚʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʩ-

ʢʫʩʩʪʚ. ɺʳʩʪʘʚʣʷʝʪ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩ 1996 

ʛʦʜʘ. ʗʚʣʷʝʪʩʷ ʘʚʪʦʨʦʤ ʮʝʨʝʤʦʥʠʘʣʴʥʦʡ ʮʝʧʠ ʤʵʨʘ 

ʃʴʚʦʚʘ. ʈʘʙʦʪʘʝʪ ʚ ʦʙʣʘʩʪʠ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ʗʨʦʩʣʘʚ ʂʚʘʩʠʢ ʙʳʣ ʦʜʥʠʤ ʠʟ ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʚʩʪʫʧʠʣ ʚ 1996 ʛʦʜʫ ʚʦ ʃʴʚʦʚ-

ʩʢʫʶ ʘʢʘʜʝʤʠʶ ʠʩʢʫʩʩʪʚ ʥʘ ʦʪʜʝʣ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ ʠ ʫʯʠʣʩʷ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

ʅʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʥ ʚʝʨʥʫʣʩʷ ʥʘ ʨʦʜʠʥʫ ʚ ʇʦʣʴʰʫ 

ʠ ʚʩʪʫʧʠʣ ʪʘʤ ʚʦ ɺʨʦʮʣʘʚʩʢʫʶ ʘʢʘʜʝʤʠʶ ʠʩʢʫʩʩʪʚ 

ʥʘ ʦʪʜʝʣ ʜʠʟʘʡʥʘ. ʆʜʥʘʢʦ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ ʚʦ ʃʴʚʦʚʝ 

ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʚʳʩʪʘʚʢʝ "ɸʤʫʣʝʪ" (ʇʦʣʴʰʘ, 

1998 ʛ.) ʠ ʧʦʣʫʯʠʣ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʤ ʬʝʩʪʠʚʘʣʝ ʢʫʟʥʝʮʦʚ ʠ ʶʚʝʣʠʨʦʚ "ɻʝʬʘʡʩʪʦʥ", ʚ 

ʏʝʭʠʠ. 

ʇʦʩʣʝʜʥʠʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʫʯʠʣʠʩʴ 

ʶʚʝʣʠʨʥʦʤʫ ʠʩʢʫʩʩʪʚʫ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʝ ʙʳʣʠ ʕʜʫʘʨʜ ʀʚʘʥʶʰʝʥʢʦ, ɺʠʪʘʣʠʡ ʂʨʦʭ-

ʤʘʣʶʢ, ɸʥʜʨʝʡ ʂʫʣʳʛʠʥ. 

ɺʠʪʘʣʠʡ ʂʨʦʭʤʘʣʶʢ ʠʟ ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʩ 1991 ʧʦ 1994 ʛʦʜʳ ʫʯʠʣʩʷ ʚ ʂʦʩʦʚʩʢʦʤ 

ʢʦʣʣʝʜʞʝ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 

ʥʘ ʦʪʜʝʣʝʥʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 1994ï2000 

ʛʦʜʳ ï ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

ʃʴʚʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ. ɺʝʜʝʪ ʘʢʪʠʚʥʫʶ 

ʪʚʦʨʯʝʩʢʫʶ ʞʠʟʥʴ ʩ 1998 ʛʦʜʘ. ɺ 2001 ʛʦʜʫ ʧʦʣʫʯʠʣ 

ʧʨʝʤʠʶ ʟʘ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʢʫʨʩʝ "ɸʚ-

ʪʦʧʦʨʪʨʝʪ", ʛ. ʃʝʛʥʠʮʘ, ʘ ʚ 2001 ʛʦʜʫ ï ʚʪʦʨʫʶ 

ʥʘʛʨʘʜʫ ʚ ʥʦʤʠʥʘʮʠʠ "ʫʢʨʘʰʝʥʠʷ" ʥʘ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʤ ʬʝʩʪʠʚʘʣʝ ʢʫʟʥʝʮʦʚ ʠ ʶʚʝʣʠʨʦʚ "ɻʝʬʘʡʩʪʦʥ", ʚ 

ʏʝʭʠʠ. ɺ 2002 ʛʦʜʫ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʤ ʬʝʩʪʠʚʘʣʝ ʩʝʨʝʙʨʘ ʚ ʃʝʛʥʠʮʝ (ʇʦʣʴʰʘ), ʛʜʝ 

ʧʨʝʜʩʪʘʚʠʣ ʜʚʝ ʙʨʦʰʠ. 

ʕʜʫʘʨʜ ʀʚʘʥʶʰʝʥʢʦ ʟʘʢʦʥʯʠʣ ʚ 1993 ʛʦʜʫ ɼʦ-

ʥʝʮʢʠʡ ʢʦʣʣʝʜʞ ʠʩʢʫʩʩʪʚ, ʚ 2000 ʛʦʜʫ ʢʘʬʝʜʨʫ ʤʝ-

ʪʘʣʣʘ ʃʴʚʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ. ʇʨʠʥʠʤʘʝʪ 

ʫʯʘʩʪʠʝ ʚ ʘʢʮʠʷʭ ʩ 1997 ʛʦʜʘ. ʊʚʦʨʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ 

ʭʫʜʦʞʥʠʢʘ ʦʭʚʘʪʳʚʘʝʪ: ʞʠʚʦʧʠʩʴ, ʦʙʲʝʤʥʦ-ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʠ ʶʚʝʣʠʨʥʳʡ ʜʠʟʘʡʥ. ɺ 

2002 ʛʦʜʫ ʧʦʣʫʯʠʣ ʩʧʝʮʠʘʣʴʥʫʶ ʥʘʛʨʘʜʫ "ʉʝʨʝʙʨʷ-

ʥʘʷ ʆʩʪʨʦʛʘ"ʟʘ ʪʚʦʨʯʝʩʢʫʶ ʩʤʝʣʦʩʪʴ ʠ ʙʝʩʢʦʤʧʨʦ-

ʤʠʩʩʥʦʩʪʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʬʝʩʪʠʚʘʣʝ ʩʝʨʝʙʨʘ ʚ 

ʛ. ʃʝʛʥʠʮʝ ʚ ʇʦʣʴʰʝ. 

ɸʥʜʨʝʡ ʂʫʣʳʛʠʥ ʠʟ ʃʫʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 1997 

ʛʦʜʫ ʟʘʢʦʥʯʠʣ ʃʫʛʘʥʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʝ ʫʯʠʣʠʱʝ ʠ ʧʦʩʪʫʧʠʣ ʥʘ ʢʘʬʝʜʨʫ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʃʴʚʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ. ɺ 

2001 ʛʦʜʫ ʧʦʣʫʯʠʣ ʜʠʧʣʦʤ ʙʘʢʘʣʘʚʨʘ. ɺ 1991 ʛʦʜʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʣʣʝʢʮʠʶ ʫʢʨʘʰʝʥʠʡ "ʉʝʟʦʥʳ 

ʤʦʜʳ" ʚʦ ʃʴʚʦʚʝ, ʘ ʚ 2000 ʛ. ʧʦʣʫʯʘʝʪ ʜʠʧʣʦʤ ʟʘ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʘʢʩʝʩʩʫʘʨʳ ʚ ʢʦʥʢʫʨʩʝ ʤʦʣʦʜʳʭ ʜʠ-

ʟʘʡʥʝʨʦʚ ʤʦʜʳ "ʉʝʟʦʥʳ ʤʦʜʳ" ʚ ʛ. ʄʫʢʘʯʝʚʦ. ʉʝʛʦ-

ʜʥʷ ʞʠʚʝʪ ʠ ʨʘʙʦʪʘʝʪ ʚʦ ʃʴʚʦʚʝ. 

ɸʣʝʢʩʘʥʜʨ ɹʫʡʚʠʜʪ ʨʦʜʠʣʩʷ ʚ ʛ. ɺʠʞʥʠʮʘ ʏʝʨ-

ʥʦʚʠʮʢʦʡ ʦʙʣʘʩʪʠ. ʇʝʨʚʦʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʧʦʣʫʯʠʣ ʚ ɺʳʞʥʠʮʢʦʤ ʫʯʠʣʠʱʝ ʧʨʠʢʣʘʜʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ, ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʦʪʦʨʦʛʦ ʧʦʩʪʫʧʠʣ ʚ 1997 

ʛʦʜʫ ʚ ʃʴʚʦʚʩʢʫʶ ʘʢʘʜʝʤʠʶ ʠʩʢʫʩʩʪʚ ʥʘ ʢʘʬʝʜʨʫ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʣʣʘ (ʦʜʥʘʢʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʡ ʧʨʦʛʨʘʤʤʝ ʥʝ ʫʯʠʣʩʷ), ʛʜʝ ʚ 2001 ʛʦʜʫ ʧʦʣʫʯʠʣ 

ʜʠʧʣʦʤ ʙʘʢʘʣʘʚʨʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʞʠʚʝʪ ʠ 
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ʨʘʙʦʪʘʝʪ ʚʦ ʃʴʚʦʚʝ ʚ ʦʙʣʘʩʪʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝ-

ʪʘʣʣʘ (ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʢʦʚʢʘ ʠ ʶʚʝʣʠʨʥʳʡ ʜʠʟʘʡʥ). 

ʊʚʦʨʯʝʩʢʠʝ ʨʘʙʦʪʳ ʤʦʣʦʜʳʭ ʤʘʩʪʝʨʦʚ-ʶʚʝʣʠ-

ʨʦʚ ʦʙʨʘʪʠʣʠ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʢʦʥʢʫʨʩʘʭ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʦʚʳʤ ʦʩʤʳʩʣʝʥʠʝʤ ʟʘʜʘʯ ʶʚʝʣʠʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ 

ʨʘʟʚʠʚʘʶʪ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ, ʯʝʤ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦ-

ʚʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ɻɽʆʃʆɻʀʏɽʉʂʆɻʆ ʉʊʈʆɽʅʀʗ ɻʆʈʀɿʆʅʊɸ ʖ2 ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ ʅɸ 

ʆʉʅʆɺɽ ɸʅɸʃʀɿɸ ʉɽʁʉʄʀʏɽʉʂʀʍ ɼɸʅʅʓʍ 

 

ɹʝʤʙʝʣʴ ʉ.ʈ. 

ɼʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʧʨʦʬʝʩʩʦʨ ʊʶʤʝʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ.ʊʶʤʝʥʴ 

 

Abstract 

The details of mapping of the geological features of oil deposits associated with the U2 reservoir of the Middle 

Jurassic complex of Western Siberia are the subject of this paper. A set of the most informative seismic attributes 

for identifying areas of increased productivity of wells and predicting effective thicknesses of U2 object is pro-

posed based on the results of combining the materials of dynamic and seismic facies analysis of 3D seismic data, 

well testing, well logging and core description. One of the most promising zones of the U2 stratum is buried 

paleochannels, mapping of which is reliably implemented using the spectral decomposition method. 

ɸʥʥʦʪʘʮʠʷ 
ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʣʝʞʝʡ ʥʝʬʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʣʘʩʪʦʤ ʖ2 ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʠʨʦʚʘ-

ʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 3D ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, ʦʧʨʦʙʦʚʘʥʠʷ 

ʩʢʚʘʞʠʥ, ɻʀʉ ʠ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ ʧʨʝʜʣʦʞʝʥ ʥʘʙʦʨ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʫʯʘʩʪʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ ʠ ʧʨʦʛʥʦʟʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʦʣʱʠʥ ʦʙʲʝʢʪʘ ʖ2. 

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ ʧʣʘʩʪʘ ʖ2 ʷʚʣʷʶʪʩʷ ʧʦʛʨʝʙʝʥʥʳʝ ʧʘʣʝʦʨʫʩʣʘ, ʢʘʨʪʠʨʦʚʘʥʠʝ ʢʦ-

ʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ. 

 

Keywords: oil and gas deposits, geological structure, U2 stratum, seismic exploration, seismic reflection 

horizon, seismic attributes, seismic facies, paleo-channel 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʣʝʞʠ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʧʣʘʩʪ ʖ2, ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘ-

ʙʦʪʳ, ʦʪʨʘʞʘʶʱʠʡ ʛʦʨʠʟʦʥʪ, ʩʝʡʩʤʠʯʝʩʢʠʝ ʘʪʨʠʙʫʪʳ, ʩʝʡʩʤʦʬʘʮʠʠ, ʧʘʣʝʦʨʫʩʣʦ  

 

ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪ-

ʨʘʩʣʠ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʷʚʣʷʝʪʩʷ ʫʪʦʯʥʝʥʠʝ ʛʝʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʛʝʦʤʝʪʨʠʠ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʘʢʪʠʚʥʫʶ ʨʘʟʨʘʙʦʪʢʫ 

ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʩʣʦʞʥʦ ʧʦ-

ʩʪʨʦʝʥʥʳʤ ʠ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʤ ʢʦʣʣʝʢʪʦʨʘʤ ʶʨ-

ʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʜʦʨʘʟʚʝʜʢʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ 3D 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʧʨʦʤʳʩʣʦʚʦ-ʛʝʦʬʠ-

ʟʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ.  

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʧʣʠʪʳ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ: ʧʘ-

ʣʝʦʟʦʡʩʢʠʡ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʬʫʥʜʘʤʝʥʪ, ʪʨʠʘ-

ʩʦʚʳʡ ʧʘʨʘʧʣʘʪʬʦʨʤʝʥʥʳʡ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯ-

ʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʡ ʦʩʘʜʦʯ-

ʥʳʡ ʯʝʭʦʣ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʋʯʘʩʪʦʢ ʨʘʙʦʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʉʫʨʛʫʪʩʢʦʛʦ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘ ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʝʬʪʝʛʘʟʦ-

ʥʦʩʥʦʡ ʦʙʣʘʩʪʠ. ʇʣʦʱʘʜʴ ʨʘʙʦʪ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʪʘʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʢʘʢ ɺʘʯʠʤʩʢʦʝ, ʉʦʣʢʠʥʩʢʦʝ, ʉʘʡʛʘʪʠʥʩʢʦʝ ʠ 

ʗʫʥʣʦʨʩʢʦʝ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʤʥʦʛʦʧʣʘʩʪʦʚʳʝ, ʧʨʦ-

ʤʳʰʣʝʥʥʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʚ ʰʠʨʦʢʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʦʪ ʩʨʝʜʥʝʶʨʩʢʠʭ ʜʦ ʙʘʨʨʝʤʩʢʠʭ ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ʇʦ ʜʦʶʨʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ʨʘʡʦʥ ʨʘʙʦʪ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʌʨʦʣʦʚʩʢʦʤʫ ʨʘʡʦʥʫ ʆʙʴ-ʊʘʟʦʚʩʢʦʡ ʬʘʮʠ-

ʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʧʦʨʦʜʘʭ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʵʪʘʞʘ 

ʩ ʫʛʣʦʚʳʤ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝ-

ʛʘʶʪ ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʯʝʨʝʜʦʚʘ-

ʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʛʣʠʥ ʠ ʫʛʣʝʡ. ɺ 

ʉʫʨʛʫʪʩʢʦʤ ʨʘʡʦʥʝ ʥʠʞʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚʳʜʝ-

ʣʝʥʳ ʚ ʛʦʨʝʣʫʶ ʩʚʠʪʫ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʤʝʱʘʶʱʠʭ 

ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʝʣʢʦʚʦʜʥʦʡ ʯʘʩʪʠ 

ʰʝʣʴʬʘ ʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ.  

ʉʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʚ ʪʶ-

ʤʝʥʩʢʫʶ ʩʚʠʪʫ (ʘʘʣʝʥ, J2a - ʙʘʡʦʩ, J2b - ʙʘʪ, J2bt). 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʧʦʜʩʚʠʪʳ: 

ʪʦʣʴʢʠʥʩʢʘʷ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʘʩʪʳʤ ʧʝ-

ʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ (ʛʨʫʧʧʘ 

ʧʣʘʩʪʦʚ ʖ7-9); ʩʘʥʜʠʙʠʥʩʢʘʷ, ʩ ʯʘʩʪʳʤ ʧʝʨʝʩʣʘʠ-

ʚʘʥʠʝʤ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ, ʩ ʧʨʦʩʣʦ-

ʷʤʠ ʫʛʣʝʡ (ʧʣʘʩʪʳ ʖ5-6); ʥʘʜʳʤʩʢʘʷ, ʩʣʦʞʝʥʥʘʷ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʛʣʠʥ ʩʝʨʳʭ, 

ʙʠʦʪʫʨʙʠʨʦʚʘʥʥʳʭ ʩ ʛʣʠʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ (ʛʨʫʧʧʘ ʧʣʘʩʪʦʚ ʖ2, ʖ3-4).  
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ʂʨʦʚʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʜʳʤʩʢʦʡ ʧʦʜʩʚʠʪʳ - ʧʣʘʩʪ 

ʖ2 - ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʦ ʥʝʬʪʝʥʦʩʥʳʤ ʠ ʦʩʥʦʚ-

ʥʳʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʩʨʝʜʥʝʡ ʶʨʳ ʚ ʧʨʝ-

ʜʝʣʘʭ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ. ʈʝʛʠʦʥʘʣʴʥʘʷ ʥʝʬʪʝʥʦʩ-

ʥʦʩʪʴ ʧʣʘʩʪʘ ʖ2 ʩʚʷʟʘʥʘ ʩ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʩʣʦʞʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʦʙʫʩʣʦʚʣʝʥ-

ʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʦʙʨʘ-

ʟʦʚʘʥʠʶ ʩʧʝʮʠʬʠʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʩʧʦʩʦʙʥʦʛʦ ʘʢ-

ʢʫʤʫʣʠʨʦʚʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʟʘʣʝʞʠ ʥʝʬʪʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʚ ʣʶʙʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʣʘʩʪ ʖ2 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʳʤ, 

ʪʨʫʜʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʝʩʯʘ-

ʥʳʭ ʪʝʣ. ʌʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 

ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ ʠʟ ʠʥʪʝʨʚʘʣʘ ʧʣʘʩʪʘ 

ʖ2, ʚ ʦʩʥʦʚʥʦʤ, ʥʠʟʢʠʝ: ʦʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʚ 

ʩʨʝʜʥʝʤ ʦʢʦʣʦ 16 %, ʧʨʦʥʠʮʘʝʤʦʩʪʴ - ʜʦ 1-10*10-

3 ʤʢʤ2. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʩʳʱʝʥʠʝ ʢʦʣʣʝʢʪʦʨʦʚ ʥʝ-

ʨʘʚʥʦʤʝʨʥʦʝ, ʧʷʪʥʠʩʪʦʝ ʠ ʬʦʨʤʘ ʟʘʣʝʞʝʡ ʢʦʥʪʨʦ-

ʣʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʳʤ ʧʣʘʥʦʤ, ʥʦ ʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʥʠ-

ʮʘʝʤʳʭ ʠ ʧʣʦʪʥʳʭ ʧʦʨʦʜ. ʕʬʬʝʢʪʠʚʥʳʝ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʝ ʪʦʣʱʠʥʳ ʧʣʘʩʪʘ ʖ2 ʠʟʤʝʥʷ-

ʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ - ʦʪ 0,4 ʜʦ 16 ʤ. ʅʘ 

ʫʯʘʩʪʢʝ ʚʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘʣʝʞʝʡ ʥʝʬʪʠ, ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ, ʥʠʟʢʦʜʝʙʠʪʥʳʭ ʜʦ 10-15 ʤ3/ʩʫʪ, ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʧʦʣʫʯʝʥʳ ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʜʦ 

50 ʤ3/ʩʫʪ. 

ɺ ʩʦʩʪʘʚʝ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʧʦʨʦʜʘʤʠ ʧʨʠʙʨʝʞʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ ʛʝʥʝ-

ʟʠʩʘ, ʚʳʜʝʣʷʶʪʩʷ ʚʘʩʶʛʘʥʩʢʘʷ, ʛʝʦʨʛʠʝʚʩʢʘʷ ʠ ʙʘ-

ʞʝʥʦʚʩʢʘʷ ʩʚʠʪʳ.  

ɺʘʩʶʛʘʥʩʢʘʷ ʩʚʠʪʘ (ʢʝʣʣʦʚʝʡ, J2k - ʦʢʩʬʦʨʜ, 

J3ʦ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʪʦʥʢʦʦʪʤʫʯʝʥʥʳʤʠ, ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦ-

ʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ; ʚʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠ-

ʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʨʘʟʨʝʟʝ ʚʳʜʝʣʷʝʪʩʷ ʧʣʘʩʪ ʖ1 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ.  

ɻʝʦʨʛʠʝʚʩʢʘʷ ʩʚʠʪʘ (ʚʝʨʭʥʠʡ ʦʢʩʬʦʨʜ, J3ʦ - ʢʠ-

ʤʝʨʠʜʞ, J3km) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʠʥʘʤʠ ʘʨʛʠʣʣʠʪʦ-

ʧʦʜʦʙʥʳʤʠ ʦʪ ʪʝʤʥʦ-ʩʝʨʳʭ ʜʦ ʯʝʨʥʳʭ, ʪʦʥʢʦʦʪʤʫ-

ʯʝʥʥʳʭ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʣʘʫʢʦ-

ʥʠʪʘ.  

ɹʘʞʝʥʦʚʩʢʘʷ ʩʚʠʪʘ (ʪʠʪʦʥ, J3tt - ʥʠʞʥʠʡ ʙʝʨ-

ʨʠʘʩ, K1b) ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ ʙʠʪʫʤʠʥʦʟ-

ʥʳʤʠ, ʯʝʨʥʳʤʠ, ʩ ʢʦʨʠʯʥʝʚʳʤ ʦʪʪʝʥʢʦʤ, ʩ ʧʨʦʩʣʦ-

ʷʤʠ ʣʠʩʪʦʚʘʪʳʭ ʨʘʟʥʦʩʪʝʡ, ʨʘʜʠʦʣʷʨʠʪʦʚ, ʛʣʠʥʠ-

ʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 

ʆʩʥʦʚʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʤʦʨʬʦʣʦʛʠʠ ʠ 

ʨʘʟʚʠʪʠʷ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦ-

ʟʦʡʩʢʫʶ ʵʨʫ ʚ ʨʘʡʦʥʘʭ ʐʠʨʦʪʥʦʛʦ ʇʨʠʦʙʴʷ ɿʘʧʘʜ-

ʥʦʡ ʉʠʙʠʨʠ ʷʚʣʷʝʪʩʷ ʫʥʘʩʣʝʜʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟ-

ʚʠʪʠʷ ʩʪʨʫʢʪʫʨ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʦʨʤ, ʠʥʦʛʜʘ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʚ ʧʦʩʪʩʝʥʦʤʘʥʩʢʦʝ 

ʚʨʝʤʷ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʘʩʩʠʤʝʪʨʠʯʥʦʝ ʩʪʨʦ-

ʝʥʠʝ ʩʢʣʘʜʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  

ʅʘ ʧʣʦʱʘʜʠ ʨʘʙʦʪ ʚʳʧʦʣʥʝʥʳ 3D ʩʝʡʩʤʦʨʘʟʚʝ-

ʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʧʦ ʜʘʥʥʳʤ ʢʦʪʦʨʳʭ ʚʳʜʝʣʝʥʳ ʶʨ-

ʩʢʠʡ, ʥʠʞʥʝʤʝʣʦʚʦʡ ʢʣʠʥʦʬʦʨʤʥʳʡ, ʘʧʪ-ʘʣʴʙ-ʩʝ-

ʥʦʤʘʥʩʢʠʡ ʠ ʧʘʣʝʦʛʝʥʦʚʳʡ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝ-

ʩʢʠʝ ʢʦʤʧʣʝʢʩʳ. ʂʨʦʤʝ ʤʘʪʝʨʠʘʣʦʚ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʘ 

ʩʚʦʡʩʪʚ ʧʣʘʩʪ ʖ2 ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʛʝʦʬʠʟʠ-

ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ (ɻʀʉ) ʧʦ 300 ʩʢʚʘ-

ʞʠʥʘʤ, ʜʘʥʥʳʝ ʦʧʨʦʙʦʚʘʥʠʷ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯ-

ʥʳʭ ʩʢʚʘʞʠʥ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʭ ʩʢʚʘʞʠʥ. 

ʖʨʩʢʠʡ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʟʘʢʣʶʯʝʥ ʚ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ ʦʪʨʘʞʘʶʱʠʤʠ ʛʦʨʠ-

ʟʦʥʪʘʤʠ (ʆɻ) ɸ ʠ ɹ. ʉʫʙʧʘʨʘʣʣʝʣʴʥʳʝ ʦʪʨʘʞʘʶʱʠʝ 

ʛʦʨʠʟʦʥʪʳ ʚʥʫʪʨʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʩ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʆʪʨʘʞʘʶʱʠʡ ʛʦ-

ʨʠʟʦʥʪ ɹ, ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩ ʢʨʦʚʣʝʡ ʙʘʞʝʥʦʚ-

ʩʢʦʡ ʩʚʠʪʳ, ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʚʳʜʝʨʞʘʥʥʳʤ ʠ 

ʫʩʪʦʡʯʠʚʳʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʯʘʩʪʢʦʚ ʘʥʦʤʘʣʴ-

ʥʦʛʦ ʩʪʨʦʝʥʠʷ ʦʪʣʦʞʝʥʠʡ. ʅʠʞʝ ʆɻ ɹ ʧʨʦʩʣʝʞʠʚʘ-

ʶʪʩʷ ʦʪʨʘʞʘʶʱʠʝ ʛʦʨʠʟʦʥʪʳ ʛʨʫʧʧʳ ʊ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʪʶʤʝʥʩʢʦʡ ʠ ʛʦʨʝʣʦʡ ʩʚʠʪ: ʆɻ ʊ - 

ʢʨʦʚʣʷ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ, ʙʘʪʩʢʠʡ ʷʨʫʩ (ʧʣʘʩʪ ʖ2); 

ʆɻ ʊ1 - ʙʘʡʦʩʩʢʠʡ ʷʨʫʩ (ʧʣʘʩʪ ʖ5-6); ʆɻ ʊ2 - 

ʘʘʣʝʥ-ʙʘʪʩʢʠʡ ʷʨʫʩ (ʧʣʘʩʪ ʖ7-8); ʆɻ ʊ3 - ʛʦʨʝʣʘʷ 

ʩʚʠʪʘ, ʪʦʘʨʩʢʠʡ ʷʨʫʩ. 

ʆʪʨʘʞʘʶʱʠʡ ʛʦʨʠʟʦʥʪ ʊ ʧʨʠʫʨʦʯʝʥ ʢ ʢʨʦʚʣʝ 

ʧʣʘʩʪʘ ʖ2. ɸʤʧʣʠʪʫʜʘ ʦʪʨʘʞʝʥʠʷ ʚʘʨʴʠʨʫʝʪʩʷ ʧʦ 

ʧʣʦʱʘʜʠ. ʉʝʡʩʤʠʯʝʩʢʦʝ ʦʪʨʘʞʝʥʠʝ ʩʬʦʨʤʠʨʦʚʘʥʦ 

ʧʘʯʢʦʡ ʧʣʘʩʪʦʚ ʨʘʟʥʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɺ 

ʩʢʚʘʞʠʥʘʭ ʪʦʥʢʦʩʣʦʠʩʪʘʷ ʫʛʣʝʥʦʩʥʘʷ ʧʘʯʢʘ, ʢʦʪʦ-

ʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʥʠʞʝʥʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʠ 

ʧʣʦʪʥʦʩʪʷʤʠ, ʟʘʣʝʛʘʝʪ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦ-

ʩʪʠ ʦʪ ʢʨʦʚʣʠ ʩʚʠʪʳ. ʉʢʦʨʦʩʪʠ ʚ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠ-

ʪʦʚʳʭ ʨʘʟʥʦʩʪʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʣʘʩʪʦʚ ʚʳʰʝ 

ʩʢʦʨʦʩʪʝʡ ʚ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʠʭ ʛʣʠʥʘʭ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʙʣʠʟʠ ʢʨʦʚʣʠ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʦʝ ʦʪʨʘʞʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦ-

ʣʷʨʥʦʩʪʠ, ʟʘ ʥʠʤ ʩʣʝʜʫʝʪ ʤʥʦʛʦʬʘʟʥʦʝ ʢʦʣʝʙʘʥʠʝ. 

ʆʪʨʘʞʝʥʠʝ ʊ ʤʥʦʛʦʬʘʟʥʦʝ, ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʝ, 

ʧʨʠ ʵʪʦʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʝʥʷʝʪʩʷ ʧʦ ʧʣʦ-

ʱʘʜʠ, ʢʦʨʨʝʣʷʮʠʷ ʧʣʘʩʪʘ ʖ2 ʥʝ ʚʩʝʛʜʘ ʥʘʜʝʞʥʘ.  

ɺʳʜʝʣʝʥʠʝ ʠ ʪʨʘʩʩʠʨʦʚʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʥʘ ʚʨʝʤʝʥʥʳʭ ʨʘʟʨʝʟʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʦʥʳ ʥʘʨʫʰʝʥʠʡ, ʧʨʦʩʣʝʞʠʚʘʝʤʳʝ 

ʯʝʨʝʟ ʚʩʶ ʪʦʣʱʫ ʶʨʩʢʠʭ ʠ ʜʦʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʨʫʰʝʥʠʡ ʟʘʪʫʭʘʶʪ ʚ ʥʠʞʥʝʤʝʣʦ-

ʚʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ ʨʘʟʨʳ-

ʚʦʚ ʷʚʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʤʝʱʝʥʠʡ ʦʩʝʡ ʩʠʥʬʘʟʥʦ-

ʩʪʠ ʠ ʧʦʪʝʨʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʦʪʨʘ-

ʞʘʶʱʠʭ ʛʨʘʥʠʮ, ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʚʝʨʪʠʢʘʣʠ, 

ʫʩʠʣʠʚʘʶʱʝʝʩʷ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ, ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ 

ʨʘʟʨʳʚʦʚ ʢ ʬʨʦʥʪʘʣʴʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʩʢʣʘʜʦʢ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦ ʪʠʧʫ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚ. 

ɿʦʥʳ ʥʘʨʫʰʝʥʠʡ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʜʠʥʘ-

ʤʠʯʝʩʢʠ ʥʘʧʨʷʞʝʥʥʳʝ ʟʦʥʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ 

ʜʨʦʙʣʝʥʠʝʤ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʟʦʥ ʥʘʨʫʰʝʥʠʡ ʢ ʧʨʠʩʚʦʜʦʚʳʤ ʯʘ-

ʩʪʷʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ ʧʦʟʚʦʣʷʝʪ 

ʦʪʥʝʩʪʠ ʠʭ ʢ ʩʦʧʨʦʚʦʞʜʘʶʱʠʤ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʛʝʥʝʟʠʩ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ. ʐʠʨʠʥʘ ʟʦʥ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 100-150 ʤ. ʊʨʘʩʩʠʨʦ-

ʚʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ 

ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʟʘʤ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʘʣʠʟʘ ʪʘʥʛʝʥʩʦʚ ʠ ʘʟʠʤʫʪʦʚ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʦʪʨʘ-

ʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ 

(ʢʦʛʝʨʝʥʪʥʦʩʪʴ, ant Tracking (Schlumberger)) ʠ ʪ.ʜ. 
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ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʪʨʠʙʫ-

ʪʦʚ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʩʝʡ-

ʩʤʦʨʘʟʚʝʜʢʠ ʣʝʞʘʪ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴʶ ʢʦʣʣʝʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʝʥ-

ʥʳʤʠ ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʠʭ ʫʧʨʫ-

ʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩ ʜʨʫʛʦʡ. ʉ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʧʣʘʩʪʦʚ ʙʳʣ ʧʨʦʚʝʜʸʥ ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʘʪʨʠʙʫʪʦʚ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʧʦ ʆɻ ʊ (ʢʨʦʚʣʷ 

ʧʣʘʩʪʘ ʖ2). 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ ʚʳʧʦʣʥʝʥ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ ʠ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʩ-

ʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ. ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚ-

ʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʦʢʘʟʘʣʠʩʴ 

ʧʨʦʠʟʚʦʜʥʳʝ ʘʤʧʣʠʪʫʜ - ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʘʤ-

ʧʣʠʪʫʜʘ ʚ ʦʢʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʆɻ ʊ, ʤʛʥʦʚʝʥʥʘʷ ʘʤ-

ʧʣʠʪʫʜʘ, ʧʩʝʚʜʦʘʢʫʩʪʠʯʝʩʢʠʡ ʠʤʧʝʜʘʥʩ, sweetness 

(ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ), ʤʛʥʦʚʝʥʥʘʷ ʬʘʟʘ. ɿʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ ʚ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤ-

ʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ (ʌɽʉ) ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʠʥʪʝʨʚʘʣʘʭ 

ʧʦ ʧʣʦʱʘʜʠ ʨʘʙʦʪ ʚʥʝʩ ʘʢʫʩʪʠʯʝʩʢʠʡ ʠʤʧʝʜʘʥʩ.  

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ ʧʣʘ-

ʩʪʘ ʖ2 ʷʚʣʷʶʪʩʷ ʧʦʛʨʝʙʝʥʥʳʝ ʧʘʣʝʦʨʫʩʣʘ. ʇʝʨʚʦ-

ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʘʪʨʠʙʫʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʪʨʘʞʘʶ-

ʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʩʪʨʘʪʠʛʨʘʬʠ-

ʯʝʩʢʠʭ ʩʨʝʟʦʚ ʚ ʠʥʪʝʨʚʘʣʝ ʧʣʘʩʪʘ. ɽʩʣʠ ʧʦ 

ʘʤʧʣʠʪʫʜʘʤ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʟʦʥʳ, ʪʦ ʠʭ ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ. ʉʧʝʢʪʨʘʣʴʥʘʷ ʜʝʢʦʤ-

ʧʦʟʠʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʨʦʝ-

ʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫ-

ʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʣʦʞʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʦʥʢʠʭ ʧʣʘʩʪʦʚ, ʣʠʥʟ ʠ ʧʘ-

ʣʝʦʨʫʩʝʣ. 

ʉʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʠʟʤʝʥʯʠʚʳʡ ʯʘ-

ʩʪʦʪʥʳʡ ʩʦʩʪʘʚ ʚʦ ʚʨʝʤʝʥʠ. ʏʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʦʝ 

ʨʘʟʣʦʞʝʥʠʝ (ʩʧʝʢʪʨʘʣʴʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ) ʩʝʡʩʤʠ-

ʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ 

ʧʝʨʝʤʝʥʥʦʡ ʚʦ ʚʨʝʤʝʥʠ ʫʧʨʫʛʦʡ ʚʦʣʥʳ, ʧʨʦʰʝʜ-

ʰʝʡ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʟʝʨʚʫ-

ʘʨʳ. ʆʙʳʯʥʦ ʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʰʠʨʠʥʫ 

ʩʧʝʢʪʨʘ ʧʦʨʷʜʢʘ 60-80 ɻʮ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʡʩʤʠ-

ʯʝʩʢʘʷ ʟʘʧʠʩʴ ʩʦʜʝʨʞʠʪ ʵʥʝʨʛʠʶ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ 

ʙʦʣʴʰʦʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʣʦʞʥʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝ-

ʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʭ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʷʭ, ʧʦʣʝʟʥʦ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʘʤ-

ʧʣʠʪʫʜʝ ʠ ʬʘʟʝ ʩʠʛʥʘʣʘ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʯʘʩʪʦʪʘʭ. 

ʕʪʠ ʘʤʧʣʠʪʫʜʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʨʘʟʨʝʟʝ. ɸʥʘʣʠʟ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʩʧʝʢʪʨʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝ-

ʣʷʪʴ ʘʤʧʣʠʪʫʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʯʘʩʪʦʪʝ, ʪʝʤ ʩʘ-

ʤr ʤ ʧʦʥʷʪʴ ʠʩʪʠʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʨʝʟʝʨʚʫʘʨʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʘʤʧʣʠ-

ʪʫʜ ʮʝʣʝʚʳʭ ʦʙʲʝʢʪʦʚ. ʉ ʧʦʤʦʱʴʶ RGB-

ʩʤʝʰʠʚʘʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʨʘʩʩʯʠʪʘʥʥʳʝ ʘʤʧʣʠ-

ʪʫʜʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʯʪʦ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʠʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ 

ʦʮʝʥʢʫ ʨʝʟʝʨʚʫʘʨʘ. ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʙʳʣʠ ʧʨʠ-

ʚʣʝʯʝʥʳ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʩʨʝʟ ʧʦ ʢʫʙʫ ʘʤʧʣʠʪʫʜ, 

ʩʝʡʩʤʦʬʘʮʠʠ, ʘʟʠʤʫʪʳ ʫʛʣʦʚ ʥʘʢʣʦʥʘ, ʚʨʝʤʝʥʥʳʝ 

ʪʦʣʱʠʥʳ ʤʝʞʜʫ ʆɻ ʊ ʠ ʖ3, ʤʛʥʦʚʝʥʥʳʝ ʬʘʟʳ ʧʦ 

ʆɻ ʊ, ʩʨʝʟ ʢʫʙʘ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʧʦ ʆɻ ʊ, ʩʨʝʟ ʢʫʙʘ 

ant Tracking (Schlumberger).  

ʅʘʠʙʦʣʝʝ ʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʘʣʝʦʨʫʩʣʘ ʜʚʘ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘ: ʚʨʝʤʝʥʥʳʝ ʪʦʣʱʠʥʳ ʧʣʘ-

ʩʪʘ ʖ2 ʠ ʢʦʛʝʨʝʥʪʥʦʩʪʴ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʆɻ ʊ. ʇʦ 

ʩʫʪʠ ʵʪʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʩʘʜʢʠ ʩ ʩʦʭʨʘʥʝʥʥʳʤʠ 

ʧʘʣʝʦʨʫʩʣʘʤʠ, ʥʝ ʨʘʟʤʳʪʳʝ ʤʦʨʝʤ. ʆʩʥʦʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʘʣʝʦʧʦʪʦʢʦʚ ʥʘ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ - ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ, ʦʩʪʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʷ-

ʟʘʥʳ ʩ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʦʡ ʠ ʨʝʣʴʝʬʦʤ ʥʘ ʚʨʝʤʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʩʪʘ ʖ2.  

ʇʨʠ ʨʘʩʯʝʪʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʙʳʣʠ ʧʦ-

ʣʫʯʝʥʳ ʥʝʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝ-

ʣʷʮʠʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʘʪ-

ʨʠʙʫʪʘʤʠ ʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʳ. 

ɺʳʷʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʚʷʟʴ ʚʨʝʤʝʥʥʳʭ ʪʦʣʱʠʥ 

ʤʝʞʜʫ ʆɻ ɸ-ʊ, ʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʠʤʧʝʜʘʥʩʘ ʧʦ ʆɻ ʊ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʘʤʧʣʠ-

ʪʫʜ ʩ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʤʠ ʪʦʣʱʠ-

ʥʘʤʠ. ʉ ʫʯʝʪʦʤ ʥʝʙʦʣʴʰʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝ-

ʣʷʮʠʠ ʢʘʞʜʦʛʦ ʠʟ ʘʪʨʠʙʫʪʦʚ ʩ ʜʘʥʥʳʤʠ ʈʀɻʀʉ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʨʝʛʨʝʩ-

ʩʠʷ (ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ). ʀʩʧʦʣʴʟʦʚʘʥʦ ʙʦʣʝʝ 300 

ʩʢʚʘʞʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʘʨʪʳ ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʪʦʣ-

ʱʠʥ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ 0,6. ʇʦ ʧʦʣʫ-

ʯʝʥʥʳʤ ʜʘʥʥʳʤ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʟʦʥʘ ʛʣʠʥʠʟʘʮʠʠ 

ʧʣʘʩʪʘ ʖ2 ʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʟʦʥʘ ʧʦʚʳʰʝʥʥʳʭ ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʪʦʣʱʠʥ. 

ʂʨʦʤʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʚʳʧʦʣʥʝʥ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʮʝʣʴʶ ʢʦʪʦ-

ʨʦʛʦ ʷʚʣʷʣʦʩʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦ-

ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟ ʣʠʪʦʬʘʮʠʡ ʧʦ ʜʘʥʥʳʤ ʩʝʡ-

ʩʤʦʨʘʟʚʝʜʢʠ. ɺ ʦʩʥʦʚʝ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʠ-

ʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʣʝʞʠʪ ʘʥʘʣʠʟ 

ʠʟʤʝʥʝʥʠʡ ʚʦʣʥʦʚʦʡ ʢʘʨʪʠʥʳ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʝʡ-

ʩʤʠʯʝʩʢʠʭ ʪʨʘʩʩ ʧʦ ʠʭ ʬʦʨʤʝ.  

ʇʣʘʩʪ ʖ2-3 ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʝʪ ʦʪʣʦʞʝ-

ʥʠʷ ʪʨʠʘʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ. ɺ 

ʚʦʣʥʦʚʦʤ ʧʦʣʝ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʢʘʞʜʳʡ ʧʣʘʩʪ 

ʧʨʠʫʨʦʯʝʥ ʢ ʩʚʦʝʤʫ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʵʢʩʪʨʝʤʫʤʫ - 

ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥʝ, ʢʦʛʜʘ ʥʠʞʥʠʝ ʧʣʘʩʪʳ ʪʶʤʝʥ-

ʩʢʦʡ ʩʚʠʪʳ ʚʳʢʣʠʥʠʚʘʶʪʩʷ, ʪʦ ʠ ʵʢʩʪʨʝʤʫʤ, ʢʦʪʦ-

ʨʳʡ ʩʪʨʘʪʠʬʠʮʠʨʫʝʪʩʷ ʩ ʥʠʞʥʠʤ ʧʣʘʩʪʦʤ, ʠʩʯʝʟʘʝʪ 

ʠʟ ʨʘʟʨʝʟʘ. ɺʳʢʣʠʥʠʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʣʘʩʪʘ ʧʨʠ-

ʚʦʜʠʪ ʢ ʘʥʘʣʦʛʠʯʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʦʣʝ ʦʪʨʘʞʝʥ-

ʥʳʭ ʚʦʣʥ - ʠʩʯʝʟʘʝʪ ʝʱʝ ʦʜʠʥ ʵʢʩʪʨʝʤʫʤ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʚʝʩʴ ʨʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʪʨʘʩʩʦʡ, ʬʦʨʤʘ 

ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʥʝ ʦʪ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʘ-

ʩʪʦʚ, ʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʪʨʝʤʫʤʦʚ ʦʪ ʵʪʠʭ ʧʣʘʩʪʦʚ 

ʚ ʨʘʟʨʝʟʝ. 

ʉʝʡʩʤʦʬʘʮʠʠ ʚ ʠʥʪʝʨʚʘʣʝ ʧʣʘʩʪʘ ʖ2 ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʠʩʴ ʚ ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ. ʅʘʠʙʦ-

ʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʦʢʘʟʘʣʩʷ ʠʥʪʝʨʚʘʣ: ʆɻ ʊ (ʖ2-ʖ3). 

ʇʦʣʫʯʝʥʥʘʷ ʩʭʝʤʘ ʩʝʡʩʤʦʬʘʮʠʡ ʧʦʟʚʦʣʠʣʘ ʨʘʟʛʨʘ-
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ʥʠʯʠʪʴ ʧʣʦʱʘʜʴ ʥʘ ʜʚʝ ʟʦʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʣʦʚʠ-

ʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷʤʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟ-

ʜʝʣʝʥʠʷ ʩʢʚʘʞʠʥ ʥʘ ʛʨʫʧʧʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʚʝʨ-

ʩʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʂʘʨʪʳ ʩʝʡʩʤʦʬʘʮʠʡ ʘʥʘ-

ʣʠʟʠʨʦʚʘʣʠʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ɺ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʩʪʘ ʖ2 ʚ ʧʨʝʜʝʣʘʭ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʦʩʘʜʢʠ 

ʚʝʨʭʥʝʡ ʧʦʡʤʳ ʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ 

ʩʦʢʨʘʱʝʥʥʦʡ ʪʦʣʱʠʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʩʢʣʦʥʦʚ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ - ʦʩʘʜʢʠ ʜʝʣʴʪʦʚʦʡ ʠ ʘʣʣʶʚʠʘʣʴʥʦʡ 

ʨʘʚʥʠʥʳ ʨʘʟʣʠʯʥʳʭ ʬʘʮʠʡ. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʬʦʨʤʠ-

ʨʦʚʘʣʠʩʴ ʧʝʩʯʘʥʳʝ ʨʫʩʣʦʚʳʝ ʬʘʮʠʠ, ʦʪʣʦʞʝʥʠʷ 

ʧʣʷʞʝʡ ʠ ʦʪʤʝʣʝʡ, ʙʘʨʦʚʳʝ ʪʝʣʘ, ʤʝʩʪʘʤʠ ʦʩʘʜʢʠ 

ʣʘʛʫʥ ʠ ʤʘʨʰʝʡ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʛʨʫʞʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʦʩʘʜʢʠ 

ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʣʠʥʠʩʪʳʤ ʪʠʧʦʤ ʨʘʟʨʝʟʘ ʫʚʝʣʠʯʝʥʥʦʡ ʪʦʣʱʠʥʳ. 

ʇʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʚ ʠʥʪʝʨʚʘʣʝ 

ʆɻ ʊ, ʩ ʢʦʪʦʨʳʤ ʩʪʨʘʪʠʬʠʮʠʨʫʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʡ 

ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʣʘʩʪ ʖ2, ʧʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʪʨʘʩʩ ʧʦ ʬʦʨʤʝ ʠʤʧʫʣʴʩʘ. ʇʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʘʩʩʳ ʩʦ-

ʛʣʘʩʫʶʪʩʷ ʩ ʧʘʣʝʦʫʨʦʚʥʷʤʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ. 

ʆʩʘʜʢʠ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʦʟʝʨʥʦ-ʘʣʣʶ-

ʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ, ʚʨʝʤʝʥʘʤʠ ʟʘʣʠʚʘʝʤʦʡ ʤʦʨʝʤ, ʠ 

ʠʤʝʶʪ ʫʚʝʣʠʯʝʥʥʫʶ ʪʦʣʱʠʥʫ ʦʪʣʦʞʝʥʠʡ.  

ɺ ʦʪʣʦʞʝʥʠʷʭ ʚʪʦʨʦʛʦ ʩʝʡʩʤʦʢʣʘʩʩʘ ʚʝʨʦʷʪʥʦ 

ʥʘʣʠʯʠʝ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʧʨʦʩʣʦʝʚ ʥʝʙʦʣʴ-

ʰʦʡ ʪʦʣʱʠʥʳ. ʉ ʪʨʝʪʴʝʛʦ ʧʦ ʜʝʚʷʪʳʡ ʢʣʘʩʩʳ ʦʩʘʜ-

ʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʮʠʷʤʠ ʧʝʩʢʦʚ ʨʘʟʣʠʚʘ. ɼʣʷ 

ʵʪʠʭ ʬʘʮʠʡ ʭʘʨʘʢʪʝʨʥʘ ʫʚʝʣʠʯʝʥʥʘʷ ʦʙʱʘʷ ʤʦʱ-

ʥʦʩʪʴ ʧʣʘʩʪʘ, ʯʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʤʘʣʦʤʦʱʥʳʭ 

ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦʙ ʘʢʪʠʚʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʝ 

ʩʨʝʜʳ ʠ ʯʘʩʪʦʡ ʩʤʝʥʝ ʨʝʞʠʤʦʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʬʘʮʠʠ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʤʝʘʥʜʨʠʨʫʶʱʠʭ ʠ ʩʧʨʷʤʣʝʥʥʳʭ ʨʝʢ, ʩʣʦʞʝʥʥʳʝ 

ʤʦʱʥʳʤ ʧʝʩʯʘʥʳʤ ʧʣʘʩʪʦʤ ʠʣʠ ʜʚʫʤʷ ʧʝʩʯʘʥʳʤʠ 

ʧʨʦʩʣʦʷʤʠ ʩ ʛʣʠʥʠʩʪʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩ̫ ʢʘʨʦʪʘʞʥʦʡ ʬʘʮʠʝʡ ʩʫʥʜʫʯʥʦʡ ʬʦʨʤʳ, ʠ ʧʨʠ-

ʫʨʦʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢ ʜʝʩʷʪʦʤʫ ʩʝʡʩʤʠʯʝʩʢʦʤʫ 

ʢʣʘʩʩʫ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʚ ʨʘʟʤʝʱʝʥʠʠ ʩʝʡʩʤʠʯʝ-

ʩʢʠʭ ʢʣʘʩʩʦʚ ʠ ʬʘʮʠʡ ʧʣʘʩʪʘ ʖ2 ʧʦ ʧʣʦʱʘʜʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ.  

ʇʣʘʩʪ ʖ2 ʥʘʢʘʧʣʠʚʘʣʩʷ ʚ ʧʦʣʠʬʘʮʠʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʘʮʠʡ ʧʣʘʩʪʘ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚ-

ʢʦʡ. ʆʩʥʦʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʨʘʟʚʠʪʠʠ ʧʝʩʯʘʥʳʭ 

ʬʘʮʠʡ ʧʣʘʩʪʘ ʖ2 ʩʣʝʜʫʝʪ ʩʚʷʟʳʚʘʪʴ ʩ ʫʯʘʩʪʢʘʤʠ, 

ʥʘ ʢʦʪʦʨʳʭ ʚ ʙʘʪʩʢʦʝ ʚʨʝʤʷ ʤʦʛʣʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʙ-

ʰʠʨʥʘʷ ʘʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʥʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʨʝʟʘʭ 

ʚʜʦʣʴ ʆɻ ʊ ʧʦʢʘʟʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʘʣʝʦʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʚ ʧʨʝʜʝ-

ʣʘʭ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɿʘʢʣʶʯʝʥʠʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʘʪʝʨʠʘʣʦʚ ɻʀʉ, ʦʧʨʦʙʦʚʘʥʠʷ ʩʢʚʘʞʠʥ, ʜʠʥʘʤʠʯʝ-

ʩʢʦʛʦ ʠ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʠʥʪʝʨʚʘʣʝ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʖ2 ʥʘ ʦʜʥʦʡ ʠʟ ʧʣʦʱʘ-

ʜʝʡ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʜʝʣʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

¶ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ ʩʝʡ-
ʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠ ʧʨʦʛʥʦʟʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʧʣʘʩʪʘ ʖ2 

ʦʢʘʟʘʣʠʩʴ ʧʨʦʠʟʚʦʜʥʳʝ ʘʤʧʣʠʪʫʜ - ʩʨʝʜʥʝʢʚʘʜʨʘ-

ʪʠʯʥʘʷ ʘʤʧʣʠʪʫʜʘ ʠ ʤʛʥʦʚʝʥʥʘʷ ʘʤʧʣʠʪʫʜʘ, ʧʩʝʚʜʦ-

ʘʢʫʩʪʠʯʝʩʢʠʡ ʠʤʧʝʜʘʥʩ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʘʥʘ-

ʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʌɽʉ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʠʥʪʝʨʚʘʣʘʭ 

ʧʦ ʧʣʦʱʘʜʠ ʨʘʙʦʪ ʚʥʝʩ ʘʢʫʩʪʠʯʝʩʢʠʡ ʠʤʧʝʜʘʥʩ;  

¶ ʜʣʷ ʧʨʦʛʥʦʟʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʦʣʱʠʥ ʧʣʘʩʪʘ 
ʖ2 ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʷʟʝʡ ʩ ʚʨʝʤʝʥ-

ʥʳʤʠ ʪʦʣʱʠʥʘʤʠ ʤʝʞʜʫ ʆɻ ɸ-ʊ, ʧʩʝʚʜʦʘʢʫʩʪʠʯʝ-

ʩʢʦʛʦ ʠʤʧʝʜʘʥʩʘ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʘʤʧʣʠʪʫʜ; 

¶ ʚ ʮʝʣʷʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦ-
ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ʣʠʪʦʬʘʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʧʦʣʥʝʥʠʝ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʨʘʡʦʥʠ-

ʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘ-

ʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʚʦʣʥʦʚʦʡ ʢʘʨʪʠʥʳ ʠ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʪʨʘʩʩ ʧʦ ʠʭ ʬʦʨʤʝ;  

¶ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ ʧʣʘ-
ʩʪʘ ʖ2 ʷʚʣʷʶʪʩʷ ʧʦʛʨʝʙʝʥʥʳʝ ʧʘʣʝʦʨʫʩʣʘ, ʢʘʨʪʠ-

ʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʨʝʘʣʠʟʦʚʘʥʦ 

ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ. 

ʉʧʝʢʪʨʘʣʴʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʨʦʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʣʦʞ-

ʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʦʥʢʠʭ 

ʧʣʘʩʪʦʚ, ʣʠʥʟ ʠ ʧʘʣʝʦʨʫʩʝʣ. 
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ʂʃʀʄɸʊʀʏɽʉʂʆɽ ʉʆɻʃɸʐɽʅʀɽ 
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ɻʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʠʤ. ɸ.ɸ.ɼʦʨʦʜʥʠʮʳʥʘ  

ʈɸʅ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈɸʅ, 

ɼʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ 

 

Abstract 

The characteristics, causes, and mathematical methods of modeling the dynamics of carbon dioxide in the 

biosphere and global warming are given. Using a mathematical model of the global carbon cycle in the biosphere, 

predictions of the likely development of global warming are obtained. The plans and possibilities for reducing 

global warming during the implementation of the Paris Climate Agreement of 2015 are analyzed. It is shown that 

the reduction of CO2 emissions in developing countries cannot be carried out without high-tech development and 

reduction of pollution emissions in developing countries. 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ 

ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʣʦʙʘʣʴ-

ʥʦʛʦ ʮʠʢʣʘ ʫʛʣʝʨʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʧʦʣʫʯʝʥʳ ʧʨʦʛʥʦʟʳ ʚʝʨʦʷʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝ-

ʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʣʘʥʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʤʝʥʴʰʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʇʘ-

ʨʠʞʩʢʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ 2015 ʛʦʜʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʉʆ2 ʚ ʨʘʟʚʠʚʘʶ-

ʱʠʭʩʷ ʩʪʨʘʥʘʭ ʥʝ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ.  
 

Keywords: global warming, carbon dioxide, mathematical modeling, environmental pollution, high-tech de-

velopment, low-carbon economy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʟʘ-

ʛʨʷʟʥʝʥʠʝ ʩʨʝʜʳ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʨʘʟʚʠʪʠʝ, ʥʠʟʢʦʫʛʣʝʨʦʜʥʘʷ ʵʢʦʥʦʤʠʢʘ.  

 
ɻʣʦʙʘʣʴʥʳʡ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʮʠʢʣ ʫʛʣʝʨʦʜʘ 
ʀʥʜʠʢʘʪʦʨʘʤʠ ʧʨʦʪʝʢʘʥʠʷ ʢʘʢ ʣʦʢʘʣʴʥʳʭ, ʪʘʢ 

ʠ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʫʰʝ ʠ ʚ 
ʦʢʝʘʥʝ ʷʚʣʷʶʪʩʷ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʫʛʣʝ-
ʨʦʜʘ, ʘʟʦʪʘ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. ʎʠʢʣ ʫʛʣʝʨʦʜʘ 
ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ ʛʣʦʙʘʣʴʥʳʭ 
ʧʨʦʮʝʩʩʦʚ. ʋʛʣʝʨʦʜ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʯʘʩʪʴʶ ʦʨʛʘ-
ʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥ ʠʥʜʠʢʘʪʦʨ 
ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʚʦʤ ʠ ʤʝʨʪʚʦʤ ʚʝʱʝʩʪʚʝ ʙʠʦʩʬʝʨʳ. 
ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʛʣʝʨʦʜ, ʥʘʭʦʜʷʩʴ ʚ ʘʪʤʦʩʬʝʨʝ ʚ 
ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʠ ʤʝʪʘʥʘ ʦʧʨʝ-
ʜʝʣʷʝʪ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʣʠ-
ʤʘʪ ɿʝʤʣʠ.  
ʇʘʨʥʠʢʦʚʳʡ ʛʘʟ ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ ʧʨʠʩʫʪ-

ʩʪʚʫʝʪ ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʦʯʝʥʴ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʝʝ 
ʩʦʚʨʝʤʝʥʥʘʷ ʦʙʲʝʤʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 
400 ʦʙʲʝʤʥʳʭ ʯʘʩʪʝʡ ʥʘ ʤʠʣʣʠʦʥ (ʤʣʥ-1). ɽʱʝ ʚ ʩʝ-
ʨʝʜʠʥʝ XIX ʚʝʢʘ ʄ. ʊʠʥʜʘʣ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʧʦ-
ʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦ-
ʩʬʝʨʝ ʧʨʠʚʝʜʝʪ ʢ ʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʳ. 
ʍʦʪʷ ʤʝʪʘʥ, ʚʦʜʷʥʦʡ ʧʘʨ ʠ ʜʨʫʛʠʝ ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ 
ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ 
ʥʘ ʢʣʠʤʘʪ, ʠʭ ʚʣʠʷʥʠʝ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʘʪʤʦʩʬʝʨʥʳʤ ʉʆ2.  
ʄʝʭʘʥʠʟʤ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʦʙʲʷʩʥʷʝʪʩʷ 

ʨʘʟʣʠʯʠʝʤ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʪʤʦ-
ʩʬʝʨʳ ʜʣʷ ʧʨʠʭʦʜʷʱʝʛʦ ʢ ɿʝʤʣʝ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ 
ʠ ʠʟʣʫʯʝʥʠʷ, ʫʭʦʜʷʱʝʛʦ ʦʪ ɿʝʤʣʠ. ɿʝʤʣʷ ʧʦʣʫʯʘʝʪ 
ʠʟʣʫʯʝʥʠʝ ʉʦʣʥʮʘ ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ʩʧʝʢʪʨʘ ʩʦ 

ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ ʚʦʣʥʳ ʦʢʦʣʦ 0,5 ʤʢʤ ʠ ʵʪʦ, ʢʦʨʦʪ-
ʢʦʚʦʣʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʦʯʪʠ ʚʩʝ ʧʨʦʭʦʜʠʪ ʘʪʤʦ-
ʩʬʝʨʫ. ɿʝʤʣʷ ʦʪʜʘʝʪ ʧʦʣʫʯʝʥʥʫʶ ʵʥʝʨʛʠʶ ʧʦʯʪʠ 
ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʝ ʪʝʣʦ ʚ ʜʣʠʥʥʦʚʦʣʥʦʚʦʤ, ʠʥ-
ʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʩʦ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ ʚʦʣʥʳ 
ʦʢʦʣʦ 10 ʤʢʤ. ɺ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʫ ʤʥʦʛʠʭ ʛʘʟʦʚ 
(ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʤʝʪʘʥ, ʧʘʨʳ ʚʦʜʳ ʠ ʜʨ.) ʝʩʪʴ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ, ʵʪʠ ʛʘʟʳ ʧʦ-
ʛʣʦʱʘʶʪ ʠʟʣʫʯʝʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʜʝʣʷʶʪ ʪʝʧʣʦ ʠ 
ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʨʘʟʦʛʨʝʚʘʶʪ ʘʪʤʦʩʬʝʨʫ. ʋʛʣʝʢʠʩ-
ʣʳʡ ʛʘʟ ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʣʦʱʘʝʪ ʠʜʫʱʝʝ ʦʪ ɿʝʤʣʠ ʠʟ-
ʣʫʯʝʥʠʝ ʚ ʜʠʘʧʘʟʦʥʝ 12-18 ʤʢʤ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʘʨʥʠʢʦʚʳʡ 
ʵʬʬʝʢʪ.  
ʈʦʩʪ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʝʝ ʚʳʜʝʣʝʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʦʥʦʤʠʯʝ-
ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʞʠʛʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠʩʢʦ-
ʧʘʝʤʳʭ ʪʦʧʣʠʚ (ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʚʳʙʨʦʩʳ), ʩʦ-
ʛʣʘʩʥʦ ʜʘʥʥʳʤ ɽʚʨʦʩʦʶʟʘ ʚ 2016 ʛ. [12] ð 9,75 ɻʪ 
ʉ/ʛʦʜ (ʉ ð ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʦʟʥʘʯʘʝʪ ʤʘʩʩʫ, ʚʳʨʘʞʝʥ-
ʥʫʶ ʚ ʫʛʣʝʨʦʜʝ) , ʵʨʦʟʠʝʡ ʧʦʯʚ ð ʦʢʦʣʦ 1,2 ɻʪ 
ʉ/ʛʦʜ, ʚʳʨʫʙʢʦʡ ʣʝʩʦʚ ð ʦʢʦʣʦ 1,6 ɻʪ ʉ/ʛʦʜ, ʩ ʜʨʫ-
ʛʦʡ ʩʪʦʨʦʥʳ ð ʧʦʛʣʦʱʝʥʠʝʤ ʵʪʦʛʦ ʛʘʟʘ ʵʢʦʩʠʩʪʝ-
ʤʘʤʠ ʩʫʰʠ ʠ ʦʢʝʘʥʦʤ. ɺ ʩʨʝʜʥʝʤ ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ 
ʨʦʩʪ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ ʩʦʩʪʘʚʣʷʝʪ 0,5%/ʛ.  
ɺʝʣʠʯʠʥʳ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ 156 ʣʝʪ ʠ ʪʝʤʧʳ ʠʭ ʨʦʩʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 
ʨʠʩ. 1.  
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ʈʠʩʫʥʦʢ 1. ʀʥʜʫʩʪʨʠʘʣʴʥʳʝ ʚʳʙʨʦʩʳ ʉʆ2 (ɻʪ ʉ/ʛʦʜ) ʚ ʘʪʤʦʩʬʝʨʫ ʚ 1860-2016 ʛʛ.  

(ʧʦ ʜʘʥʥʳʤ [12, 15]) ʠ ʪʝʤʧʳ ʠʭ ʨʦʩʪʘ (ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ ʟʘ 5 ʣʝʪ) (% ʚ ʛʦʜ).  

ʆʩʴ ʜʣʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʠʟʦʙʨʘʞʝʥʘ ʩʧʨʘʚʘ.  

ʐʪʨʠʭʦʚʘʷ ʣʠʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʭʦʜʘ ʉʆ2 (ʢʚʘʜʨʘʪʠʯʥʳʡ ʧʦʣʠʥʦʤ) 

 

ɺʠʜʥʦ, ʯʪʦ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʚʳʙʨʦʩʳ ʧʦʩʪʦ-

ʷʥʥʦ ʨʦʩʣʠ ʩʦ ʩʧʘʜʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ I ʠ II  ʤʠʨʦ-

ʚʳʤʠ ʚʦʡʥʘʤʠ, ʚʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʝʡ 30-ʭ, ʛʦʜʦʚ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ 70-ʭ ʛʦʜʦʚ ʠ ʜʨ. ʊʝʤʧʳ 

ʨʦʩʪʘ ʚʳʙʨʦʩʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʩʪʘʚʣʷʣʠ 6% ʚ ʛʦʜ. 

ʉʫʜʷ ʧʦ ʪʝʤʧʘʤ ʨʦʩʪʘ, ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ ʩʧʘʜ ʚʳ-

ʙʨʦʩʦʚ ʚʦ ʚʨʝʤʷ ʚʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ 30-ʭ ʛʦʜʦʚ. 

ʊʘʢʞʝ ʩʧʘʜ ʙʳʣ ʚ 80-ʝ ʛʦʜʳ ʩ ʨʝʟʢʠʤ ʧʦʜʲʝʤʦʤ ʧʦ-

ʩʣʝ 1999 ʛ. ʉʣʝʜʫʶʱʠʡ ʩʧʘʜ ʙʳʣ ʚ ʛʦʜ ʥʘʯʘʣʘ ʤʠ-

ʨʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ 2009 ʛ. ʇʦʩʣʝʜʥʠʡ 

ʩʧʘʜ ʪʝʤʧʘ ʨʦʩʪʘ ʚʳʙʨʦʩʦʚ ʧʨʦʠʩʭʦʜʠʣ ʧʦʩʣʝ 

2011 ʛ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʚ 

ʘʪʤʦʩʬʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ï 

ʙʳʩʪʨʳʡ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʳ 

(ʨʠʩ. 2).  

 
ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʳ ʚ 1880-2019 ʛʛ.  

ʉʛʣʘʞʝʥʥʘʷ ʣʠʥʠʷ ï ʧʷʪʠʣʝʪʥʠʝ ʩʢʦʣʴʟʷʱʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ.  

ɼʘʥʥʳʝ WMO (ɺʩʝʤʠʨʥʘʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ) 

 
ʇʦ ʤʥʝʥʠʶ ʄɻʕʀʂ1 ʜʦ 1976 ʛ. ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʢʣʠʤʘʪʘ ʥʝ ʧʨʝʚʳʰʘʣʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʘʨʠʘʮʠʡ, 
ʦʮʝʥʝʥʥʳʭ ʥʘ ʦʪʨʝʟʢʝ ʦʢʦʣʦ 1000 ʣʝʪ, ʥʦ ʧʦʩʣʝ 
ʵʪʦʛʦ ʚʝʣʠʯʠʥʘ ʢʦʣʝʙʘʥʠʡ ʧʨʝʚʳʩʠʣʘ ʠʭ ʚʝʣʠ-
ʯʠʥʫ. ʍʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʧʦʩʣʝʜʥʝʝ ʪʳʩʷʯʝʣʝʪʠʝ 
ʧʦ ʜʘʥʥʳʤ ʄɻʕʀʂ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 3. ɼʘʥʥʦʝ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʣʦ ʦʩʥʦʚʘʥʠʝ ʧʨʦʚʦʟʛʣʘʩʠʪʴ 

                                                           
1 ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʟʤʝʥʝ-

ʥʠʶ ʢʣʠʤʘʪʘ (ʄɻʕʀʂ) (Intergovernmental Panel on Cli-

mate Change ð IPCC) ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʚ 1988 ʛ. ɺʩʝʤʠʨ-

ʥʦʡ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʆʨʛʘʥʠʟʘʮʠʝʡ (ɺʄʆ) ʠ ʇʨʦ-

ʛʨʘʤʤʦʡ ʆʆʅ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (ʖʅɽʇ). 

ʥʘʩʪʫʧʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʕʪʦ ʧʦʪʝʧ-
ʣʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʄɻʕʀʂ ʩʚʷʟʳʚʘʝʪ ʩ ʘʥ-
ʪʨʦʧʦʛʝʥʥʳʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ï ʩʞʠʛʘʥʠʝ ʠʩʢʦ-
ʧʘʝʤʳʭ ʪʦʧʣʠʚ (ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ, ʥʝʬʪʴ, ʧʨʠʨʦʜ-
ʥʳʡ ʛʘʟ) ʧʨʠʚʦʜʠʪ ʚ ʚʳʙʨʦʩʘʤ ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʘ 
ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʫ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʛʣʦʙʘʣʴʥʳʡ ʨʦʩʪ 
ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʳ.  

ʆʙʷʟʘʥʥʦʩʪʴ ʛʨʫʧʧʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʚʦʜʠʪʴ 

ʦʮʝʥʢʫ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʜʣʷ ʤʠʨʦʚʦʛʦ ʩʦʦʙ-

ʱʝʩʪʚʘ, ʦʥʘ ʚʳʧʫʩʪʠʣʘ ʥʝʩʢʦʣʴʢʦ ʤʥʦʛʦʪʦʤʥʳʭ ʜʦʢʣʘ-

ʜʦʚ.  
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ʈʠʩʫʥʦʢ 3. ɸʥʦʤʘʣʠʠ ʩʨʝʜʥʝʡ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʘʪʤʦʩʬʝʨʳ (Áʉ) ʟʘ ʧʦʩʣʝʜʥʝʝ ʪʳʩʷʯʝʣʝʪʠʝ  

ʧʦ ʜʘʥʥʳʤ ʄɻʕʀʂ. ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ð ʛʦʜʳ, ʥ.ʵ. 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʮʠʢʣʘ ʫʛʣʝʨʦʜʘ 

ʇʝʨʚʦʡ ʨʘʙʦʪʦʡ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʶ ʛʣʦʙʘʣʴʥʳʭ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ 

ʫʯʝʥʠʢʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʷ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ð ɺ.ɸ. 

ʂʦʩʪʠʮʳʥʘ [17]. ɽʛʦ ʢʥʠʛʘ çʕʚʦʣʶʮʠʷ ʘʪʤʦʩʬʝʨʳè, 

ʚʳʰʝʜʰʘʷ ʚ 1935 ʛ., ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʢʣʘʩʩʠ-

ʯʝʩʢʠʤ ʨʘʙʦʪʘʤ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʙʠʦʩʬʝʨʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʠʤʝʥʥʦ ɺ.ɸ. ʂʦʩʪʠʮʳʥ ð ʦʜʠʥ 

ʠʟ ʠʥʠʮʠʘʪʦʨʦʚ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦ-

ʜʦʚ ʚ ʙʠʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ, ʦʥ 

ʧʨʝʜʣʦʞʠʣ ʩʧʦʩʦʙʳ ʦʧʠʩʘʥʠʷ, ʢʦʪʦʨʳʤʠ ʤʳ ʧʦʣʴ-

ʟʫʝʤʩʷ ʠ ʩʝʡʯʘʩ. ɺ ʤʦʜʝʣʠ ɺ.ɸ. ʂʦʩʪʠʮʳʥʘ ʨʘʩ-

ʩʤʦʪʨʝʥ ʛʣʦʙʘʣʴʥʳʡ ʮʠʢʣ ʢʠʩʣʦʨʦʜʘ ʠ ʫʛʣʝʨʦʜʘ ʚ 

ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʘʪʤʦʩʬʝʨʘ ð ʦʢʝʘʥ ð ʙʠʦʛʝʥ-

ʥʦʝ ʟʚʝʥʦ ð ʟʝʤʥʘʷ ʢʦʨʘ. ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʩʠʩʪʝʤʫ ʦʙʳʢʥʦʚʝʥʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʠʩʩʣʝʜʫʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠ. 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪ 

ʢʦʣʝʙʘʥʠʷ ʪʠʧʘ çʭʠʱʥʠʢ- ʞʝʨʪʚʘè.  

ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʛʣʦʙʘʣʴʥʦʛʦ ʙʠʦʛʝʦʭʠ-

ʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʧʦʷʚʠʣʠʩʴ ʚ 

ʥʘʯʘʣʝ 50-ʭ ʛʦʜʦʚ ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ɻ.ɽ. ɿʶʩʩʦʤ 

[19] ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ 

ʘʪʤʦʩʬʝʨʫ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦ-

ʧʦʚ ʫʛʣʝʨʦʜʘ ʉ14/ʉ12 ʚ ʛʦʜʠʯʥʳʭ ʢʦʣʴʮʘʭ ʜʝʨʝʚʴʝʚ. 

ʕʪʠ ʤʦʜʝʣʠ [11, 14, 21] ʫʯʠʪʳʚʘʣʠ ʠ ʧʨʦʩʪʦ (ʤʘʣʦ 

çʨʝʟʝʨʚʫʘʨʦʚè) ʧʨʦʮʝʩʩʳ ʚ ʩʠʩʪʝʤʝ ʘʪʤʦʩʬʝʨʘ ï 

ʦʢʝʘʥ ï ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʯʠʩʣʦ 

ʨʝʟʝʨʚʫʘʨʦʚ-ʧʝʨʝʤʝʥʥʳʭ ʚ ʤʦʜʝʣʷʭ ʙʳʣʦ ʫʚʝʣʠ-

ʯʝʥʦ, ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʘ ʉ12 

ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʨʘʜʠʦʠʟʦʪʦʧʥʳʭ ʠʟʤʝ-

ʨʝʥʠʡ ʉ13 ʠ ʉ14 ʚ ʘʪʤʦʩʬʝʨʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟ-

ʙʠʝʥʠʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ ʜʦ ʥʝʩʢʦʣʴ-

ʢʠʭ ʜʝʩʷʪʢʦʚ [10, 13, 16].  

ʈʘʙʦʪʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʛʣʦʙʘʣʴʥʳʭ ʙʠʦ-

ʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ɺʳʯʠʩʣʠʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ɸʅ 

ʉʉʉʈ ʙʳʣʘ ʥʘʯʘʪʘ ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ ʧʦ ʠʥʠʮʠʘ-

ʪʠʚʝ ʅ.ʅ. ʄʦʠʩʝʝʚʘ [1]. ɺ ʪʦ ʚʨʝʤʷ ɸ.ʄ. ʊʘʨʢʦ [5, 

6] ʥʘʯʘʣ ʟʘʥʠʤʘʪʴʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ 

ʙʠʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ɺʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʤʦʜʝʣʝʡ ʛʣʦʙʘʣʴʥʦʛʦ 

ʮʠʢʣʘ ʫʛʣʝʨʦʜʘ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʥʝʣʠʥʝʡʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ ʟʘʚʠʩʠʤʦʩʪʠ ʛʦʜʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʡ 

ʩʫʰʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʡ ʉʆ2. ʇʝʨʚʳʤ 

ʧʦʷʚʠʣʦʩʴ ʫʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʛʦʜʠʯʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʏ.ɼ. ʂʠʣʠʥʛʘ [16]. ɻʦʜʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʚ 

ʝʛʦ ʤʦʜʝʣʠ ʥʝʣʠʥʝʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ. ɺ ʤʦʜʝʣʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʮʠʢʣʘ ʫʛʣʝʨʦʜʘ 

ʊʘʨʢʦ ɸ.ʄ. [3, 5, 6, 20] ʧʨʠʤʝʥʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʦʝ ʚʳʨʘʞʝʥʠʝ ï ʟʘʚʠʩʠʤʦʩʪʴ ʛʦʜʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʣʠʥʝʡʥʘʷ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʤʘʩʩʳ. 

ʆʙʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʶʪ ʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʤʦʜʝʣʝʡ. ʆʜʥʘʢʦ ʤʦʜʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʙʣʠʟʢʠ. 

ɺ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʨʠ ʩʮʝʥʘ-

ʨʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʘʣʴʥʦʩʪʠ ʨʘʟʣʠʯʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝ ʧʨʦʷʚʣʷʣʦʩʴ.  

ʊʘʢʞʝ ʥʝʣʠʥʝʡʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʦʧʠʩʳʚʘ-

ʝʪʩʷ ʦʙʤʝʥ ʤʝʞʜʫ ʉʆ2 ʘʪʤʦʩʬʝʨʳ ʠ ʥʝʦʨʛʘʥʠʯʝ-

ʩʢʠʤ ʫʛʣʝʨʦʜʦʤ ʦʢʝʘʥʘ ʠ ʧʨʦʮʝʩʩʳ ʚ ʦʢʝʘʥʝ.  

ɺʩʣʝʜ ʟʘ ʪʦʯʝʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʠʤʝʶʱʠʤʠ ʭʘ-

ʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ 1 ʛʦʜ, ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʧʦʣʫ-

ʯʠʣʠ ʨʘʟʚʠʪʠʝ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʤʦ-

ʜʝʣʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʩʫʰʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʚ ʦʢʝʘʥʝ.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʛʣʦʙʘʣʴʥʦʛʦ ʮʠʢʣʘ 

ʫʛʣʝʨʦʜʘ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ɸ.ʄ. ʊʘʨʢʦ [3, 6, 20] ʛʣʦʙʘʣʴʥʦʛʦ ʮʠʢʣʘ ʫʛ-

ʣʝʨʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʨʘʩʩʯʠʪʘʥʳ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦ-

ʩʬʝʨʳ, ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʪʳ ʩʫʰʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʨʦ-

ʩʦʚ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʚʳʨʫʙʢʠ ʣʝʩʦʚ ʠ ʵʨʦʟʠʠ 

ʧʦʯʚ.  

ʄʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʮʠʢʣ ʫʛ-

ʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ ʘʪʤʦʩʬʝʨʘ ï ʵʢʦʩʠʩʪʝʤʳ ʩʫʰʠ ï 

ʦʢʝʘʥ. ʄʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʦʙʳʢʥʦʚʝʥ-

ʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʊʝʨʨʠʪʦʨʠʷ ʚʩʝʡ ʧʣʘʥʝʪʳ ʨʘʟʜʝʣʝʥʘ ʥʘ ʷʯʝʡʢʠ ʨʘʟ-

ʤʝʨʦʤ 0,5Áx0,5Á ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʢʠ (ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ 50x50 ʢʤ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʢʘʞʜʦʡ 

ʷʯʝʡʢʝ ʩʫʰʠ ʥʘʭʦʜʠʪʩʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʪʠʧʘ 

ʩʦʛʣʘʩʥʦ ʤʠʨʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʨʦʮʝʩʩʳ ʨʦʩʪʘ 

ʠ ʦʪʤʠʨʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʠʷ ʠ 

ʨʘʟʣʦʞʝʥʠʷ ʛʫʤʫʩʘ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩʳ ʦʙ-

ʤʝʥʘ ʫʛʣʝʨʦʜʦʤ ʤʝʞʜʫ ʉʆ2 ʘʪʤʦʩʬʝʨʳ, ʨʘʩʪʝʥʠʷʤʠ 

ʠ ʛʫʤʫʩʦʤ ʧʦʯʚʳ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ. ʄʦʜʝʣʴ ʦʧʠʩʳ-

ʚʘʝʪ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠ ʦʪʤʠʨʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʟʣʦʞʝʥʠʷ ʛʫʤʫʩʘ ʚ ʪʝʨʤʠʥʘʭ ʦʙ-

ʤʝʥʘ ʫʛʣʝʨʦʜʦʤ ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʦʡ, ʨʘʩʪʝʥʠʷʤʠ ʠ 

ʛʫʤʫʩʦʤ ʧʦʯʚʳ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʩʫʰʠ. ʂʘʞʜʘʷ 

ʷʯʝʡʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʫʛʣʝʨʦʜʘ ʚ 

ʤʘʩʩʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚ ʛʫʤʫʩʝ ʧʦʯʚʳ. ʆʙʱʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ ʚ ʚʠʜʝ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʦʡ. ɽʜʠʥʠʮʘ ʚʨʝʤʝʥʠ ï 1 ʛʦʜ. ɿʘ-
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ʚʠʩʠʤʦʩʪʴ ʛʦʜʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʨʘ-

ʞʝʥʠʷʤʠ ʏ.ɼ. ʂʠʣʠʥʛʘ [16] ʠ ɸ.ʄ. ʊʘʨʢʦ [3, 6]. 

ɹʣʦʢ ʢʨʫʛʦʚʦʨʦʪʘ ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ ʘʪʤʦʩʬʝʨʘ - 

ʦʢʝʘʥ ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʜʝʣʴʶ [13]. ɿʥʘʯʝʥʠʷ ʠʟʤʝʥʝ-

ʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʠ ʦʩʘʜʢʦʚ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ CO2  ʚ ʘʪʤʦʩʬʝʨʝ (ʧʘʨ-

ʥʠʢʦʚʳʡ ʵʬʬʝʢʪ) ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥ-

ʥʳʭ ʤʦʜʝʣʠ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ 

ʄ. ʐʣʝʩʠʥʞʝʨʘ [18]. ʄʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 100 

ʪʳʩʷʯ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʨʝʘʣʠʟʦʚʘʥʘ 

ʥʘ ʕɺʄ. 

ʇʨʦʛʥʦʟʳ ʜʠʥʘʤʠʢʠ ʉʆ2 ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧ-

ʣʝʥʠʷ 

ʄʦʜʝʣʠʨʦʚʘʣʘʩʴ ʜʠʥʘʤʠʢʘ ʙʠʦʩʬʝʨʳ ʩ 1860 ʛ. 

ʧʦ 2100 ʛ. ɹʳʣ ʧʨʠʥʷʪ ʩʣʝʜʫʶʱʠʡ ʙʘʟʦʚʳʡ ʩʮʝʥʘ-

ʨʠʡ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʫ 

ʥʘʯʠʥʘʝʪʩʷ ʚ 1860 ʛ., ʦʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦ-

ʧʘʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʦʧʣʠʚ (ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ, 

ʥʝʬʪʴ, ʛʘʟ), ʚʳʨʫʙʢʠ ʣʝʩʦʚ ʠ ʵʨʦʟʠʠ ʧʦʯʚ, ʩʚʷʟʘʥʥʦʡ 

ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ. ɹʳʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʜʘʥʥʳʝ CDIAC ʦʙ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʳʙʨʦ-

ʩʘʭ ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ ʜʦ 1970 ʛ. [12] ʠ ʜʘʥʥʳʝ ɽʚʨʦʩʦ-

ʶʟʘ [15] ʚʧʣʦʪʴ ʜʦ 2016 ʛ. ʇʦʩʣʝ 2016 ʛ. ʩʪʨʦʠʣʠʩʴ 

ʧʨʦʛʥʦʟʳ ʚʳʙʨʦʩʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʣʘʩʴ ʥʦ-

ʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ï ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʛʥʦʟʘ ʜʣʷ 

ʢʘʞʜʦʡ ʩʪʨʘʥʳ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʝʤʳʡ ʜʦ 

ʩʠʭ ʧʦʨ ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʝ çʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʩʪʨʘʥè ʫʩʪʘʨʝʣ ʚ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʠ ʜʘʝʪ ʙʦʣʴʰʠʝ 

ʦʰʠʙʢʠ ʜʣʷ ʧʨʦʛʥʦʟʦʚ. ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʚʘʨʠʘ-

ʙʝʣʴʥʦʩʪʴ ʚʳʙʨʦʩʦʚ ʩʪʨʘʥ ʩ ʛʦʜʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʴʰʝ, ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʥʝ 

ʩʘʤʠ ʟʥʘʯʝʥʠʷ, ʘ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠʭ ʠʟʤʝ-

ʥʝʥʠʷ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʩʣʘʙʳʝ ʚʳʙʨʦʩʳ ʩʪʨʘʥ, 

ʥʘʧʨʠʤʝʨ, ʤʦʛʫʪ ʩʪʘʪʴ ʙʦʣʴʰʠʤʠ ʠ ʦʙʦʛʥʘʪʴ ʩʠʣʴ-

ʥʳʝ ʚʳʙʨʦʩʳ ʧʨʝʞʥʠʭ ʩʪʘʥ. çʉʫʤʤʘʨʥʳʡ ʧʦʜʭʦʜè 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ.  

ɺʳʩʦʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʨʠʤʝ-

ʥʷʝʤʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ʠ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʧʦʯʪʠ ʚʩʝ ʩʪʘʥʳ ʤʠʨʘ. ʈʘʩʩʤʦʪʨʠʤ ʚʳʜʝʣʝʥʠʝ 

ʠ ʧʦʛʣʦʱʝʥʠʝ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʨʘʥ, ʢʨʫʧʥʝʡʰʠʭ ʤʠʨʦʚʳʭ ʚʳʜʝʣʠʪʝʣʝʡ ʉʆ2 ʚ 

2016 ʛ. (ʨʠʩ. 5). ɼʘʥʥʳʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ 

ʠ ʧʦʛʣʦʱʝʥʠʷ ʵʢʦʩʠʩʪʝʤʘʤʠ ʩʪʨʘʥ ʟʘ 2016 ʛ., ʠʤʝ-

ʶʱʠʭ ʥʘʠʙʦʣʴʰʠʝ ʚʳʙʨʦʩʳ, ʪʘʢʦʚʳ: ʥʘʠʙʦʣʴʰʠʝ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʛʦʜʠʯʥʳʝ ʚʳʙʨʦʩʳ ʙʳʣʠ ʩ ʪʝʨʨʠ-

ʪʦʨʠʠ ʂʠʪʘʷ (2,85 ɻʪ ʉ), ʉʐɸ (1,37 ɻʪ ʉ), ʀʥʜʠʠ 

(0,69 ɻʪ ʉ), ʈʦʩʩʠʠ (0,45 ɻʪ ʉ) ʠ ʗʧʦʥʠʠ (0,34 ɻʪ). 

ɺ ʵʪʦʤ ʛʦʜʫ ʧʦʛʣʦʱʝʥʠʝ ʵʢʦʩʠʩʪʝʤʘʤʠ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʈʦʩʩʠʠ ʥʘ 5,3% ʧʨʝʚʳʰʘʣʦ ʚʳʙʨʦʩʳ ʉʆ2, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʂʠʪʘʡ, ʉʐɸ ʗʧʦʥʠʷ ʠ ʀʥʜʠʷ ʙʳʣʠ ʩʠʣʴ-

ʥʳʤʠ ʚʳʜʝʣʠʪʝʣʷʤʠ ʉʆ2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʝ ʚʦʟ-

ʤʫʱʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʨʦʠʩʭʦʜʠʪ ʦʪ 

ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

(ʉʐɸ, ʗʧʦʥʠʷ) ʠ ʜʚʫʭ ʩʪʨʘʥ ʩ ʥʘʠʙʦʣʴʰʠʤ ʥʘʩʝʣʝ-

ʥʠʝʤ (ʂʠʪʘʡ, ʀʥʜʠʷ). ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ʚ 2016 ʛ. 

ʵʪʠ ʩʪʨʘʥʳ ʚʳʜʝʣʠʣʠ 54% ʦʪ ʚʩʝʭ ʚʳʙʨʦʩʦʚ ʉʆ2. 

ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʵʪʠ ʩʪʨʘʥʳ ʥʝʩʫʪ ʛʣʘʚʥʫʶ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʚʨʝʤʝʥʥʳʡ ʨʦʩʪ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ. 

ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʧʦʛʣʦʪʠʪʝʣʝʤ ʉʆ2 ʚ 

ʤʠʨʝ.  

 
ʈʠʩʫʥʦʢ 5. ʉʨʘʚʥʝʥʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʉʆ2 ʢʨʫʧʥʝʡʰʠʤʠ ʩʪʨʘʥʘʤʠ - ʚʳʜʝʣʠʪʝʣʷʤʠ ʉʆ2  

(ɻʪ ʉ/ʛʦʜ) ʠ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʫʛʣʝʨʦʜʘ ʵʢʦʩʠʩʪʝʤʘʤʠ ʵʪʠʭ ʩʪʨʘʥ ʚ 2016 ʛ. 

 

ʉʦʛʣʘʩʥʦ ʧʣʘʥʘʤ ʇʘʨʠʞʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ 

2015 ʛʦʜʘ ʚʳʜʚʠʥʫʪʘ ʟʘʜʘʯʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʘʪʤʦʩʬʝʨʳ ʢ 2100 ʛ. [2]. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʜʦʩʪʠʯʴ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʚʩʝʭ ʩʪʨʘʥ ʥʘ ʥʠʟʢʦʫʛʣʝ-

ʨʦʜʥʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ. ɺʩʝʤ ʩʪʘʥʘʤ ʤʠʨʘ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ 

ʚʳʙʨʦʩʳ ʉʆ2 ʪʘʢ, ʯʪʦʙʳ ʩʨʝʜʥʷʷ ʛʣʦʙʘʣʴʥʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʘʪʤʦʩʬʝʨʳ ʩʪʘʣʘ ʢ 2100 ʛ. ʥʘ 20 ʉ (ʘ ʝʱʝ 

ʣʫʯʰʝ, ʥʘ 1,50 ʉ) ʤʝʥʴʰʝ ʝʝ ʜʦʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ɼʦʧʫʩʢʘʝʪʩʷ ʚʨʝʤʝʥʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʫʢʘ-

ʟʘʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʦʩʪʨʦʠʤ ʜʚʝ ʛʨʫʧʧʳ ʧʨʦʛʥʦʟʦʚ. ʇʝʨʚʘʷ ï ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʚʩʝ ʩʪʘʥʳ ʤʠʨʘ, ʧʦʩʣʝ 2016 ʛ. ʜʣʷ 

ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʩʪʨʦʠʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʛʥʦʟ 

ʥʘ ʦʩʥʦʚʘʥʠʠ 1) ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʨʝʛʨʝʩʩʠʠ, 2) 

ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ (ʧʦʣʠʥʦʤ 2-ʡ ʩʪʝʧʝʥʠ) ʨʝʛʨʝʩʩʠʠ 

3) ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ. ʇʨʦʛʥʦʟʳ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʜʘʥʥʳʭ 5 ʣʝʪ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 2016 ʛʦʜʫ. 
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ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʩʢʣʶʯʘʶʪʩʷ ʚʳʙʨʦʩʳ, ʟʘ ʢʦʪʦʨʳʝ 

ʧʨʠʥʠʤʘʶʪʩʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʚʳ-

ʙʨʦʩʦʚ. ʅʘ ʧʨʠʚʝʜʝʥʥʦʤ ʛʨʘʬʠʢʝ ʧʨʦʛʥʦʟʦʚ (ʨʠʩ. 6) 

ʦʪʤʝʯʝʥʳ ʤʦʤʝʥʪʳ ʜʦʩʪʠʞʝʥʠʷ ʢʨʠʚʳʤʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʉʆ2 ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʭʦʞʜʝ-

ʥʠʶ ʯʝʨʝʟ ʪʝʤʧʝʨʘʪʫʨʫ ʘʪʤʦʩʬʝʨʳ 1,50 ʉ ʠ 20 ʉ, ʪʦ 

ʝʩʪʴ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʦʩʴ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʨʠʪʠʯʝ-

ʩʢʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʜʘʥʥʳʭ ʚ ʇʘʨʠʞ-

ʩʢʦʤ ʩʦʛʣʘʰʝʥʠʠ.  

 

 
ʈʠʩʫʥʦʢ 6. ʇʨʦʛʥʦʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʚ 1860-2100 ʛ.  

ʇʦʩʣʝ 2016 ʛ. ʨʦʩʪ ʚʳʙʨʦʩʦʚ ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʟʘʜʘʥ ʫʢʘʟʘʥʥʦʡ ʣʠʥʠʝʡ ʨʝʛʨʝʩʩʠʠ.  

ʆʪʤʝʯʝʥʳ ʤʦʤʝʥʪʳ ʜʦʩʪʠʞʝʥʠʷ ʢʨʠʚʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʭʦʞʜʝ-

ʥʠʶ ʯʝʨʝʟ ʪʝʤʧʝʨʘʪʫʨʫ ʘʪʤʦʩʬʝʨʳ 1,50 ʠ 20 ʉ 

 

ʂʘʢ ʚʠʜʥʦ, ʧʝʨʝʭʦʜ ʯʝʨʝʟ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ 1,50 ʉ ʙʫʜʝʪ ʚ ʩʣʫʯʘʝ ʇʘʨʘʙʦʣʘ ʚ 2045 ʛ., ʘ ʯʝ-

ʨʝʟ 20 ʉ - ʚ 2061 ʛ. ɺ ʩʣʫʯʘʝ ʃʠʥʝʡʥʳʡ ʧʝʨʝʭʦʜ ʯʝ-

ʨʝʟ 1,50 ʉ ʙʫʜʝʪ ʚ 2059 ʛ. ʘ ʯʝʨʝʟ 20 ʉ ʚ 2087 ʛ. ʊʦ 

ʝʩʪʴ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʝʭʦʜ ʯʝʨʝʟ 

ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʇʘʨʠʞʩʢʦʛʦ 

ʩʦʛʣʘʰʝʥʠʷ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʜʦʚʦʣʴʥʦ ʩʢʦʨʦ.  

ʆʪʤʝʪʠʤ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʦʛʥʦʟʳ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʠʟ ʠʤʝʶʱʠʭʩʷ. ɼʘʥ-

ʥʳʝ ʧʨʦʛʥʦʟʳ ʠʤʝʶʪ ʷʩʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʦʩʥʦ-

ʚʘʥʳ ʥʘ ʨʝʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʷʭ. ʇʨʦʛʥʦʟʳ, ʧʫʙʣʠʢʫ-

ʝʤʳʝ ʄɻʀʂ (IPCC), ʩʦʩʪʘʚʣʝʥʳ ʠʩʭʦʜʷ ʠʟ ʧʨʠʥ-

ʮʠʧʘ ʧʦʣʠʪʢʦʨʨʝʢʪʥʦʩʪʠ, ʠʭ ʩʤʳʩʣ ʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʤʘʣʦ ʧʦʥʷʪʥʳ.  

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʦʛʥʦʟʦʚ - ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ, ʥʦ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥ-

ʥʦʛʦ ʚ ʤʦʜʝʣʴ ʤʝʪʦʜʘ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʰʘʣʘʩʴ ʟʘ-

ʜʘʯʘ: ʥʘʯʠʥʘʷ ʩ ʢʘʞʜʦʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʝʩʷʪʠʣʝ-

ʪʠʷ ʨʘʩʩʯʠʪʘʪʴ, ʢʘʢʠʤ ʜʦʣʞʥʦ ʙʳʪʴ ʫʤʝʥʴʰʝʥʠʝ 

ʚʳʙʨʦʩʦʚ ʉʆ2 ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢ 2100 ʛ. ʟʥʘʯʝʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʳ 1,50 ʉ ʠ 20 ʉ. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʧʨʠ ʢʦʥʩʝʨʚʘʮʠʠ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ ʙʠʦʩʬʝʨʘ ʙʫʜʝʪ 

ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʪʴʩʷ, ʩʦʭʨʘʥʠʪʩʷ ʨʦʩʪ ʬʠʪʦʤʘʩʩʳ 

ʣʝʩʦʚ, ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ. ʊʘʢ, ʝʩʣʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩʨʘʟʫ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ 

1,50 ʉ (2045 ʛ.) (ʨʠʩ. 7), ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʟʘ 1-

2 ʛʦʜʘ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ ʉʆ2 ʩ 18,5 ʜʦ 8,8 ɻʪ 

ʉ/ʛʦʜ, ʘ ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ 35 ʣʝʪ ʙʦʣʝʝ ʧʣʘʚʥʦ ʩʦʢʨʘ-

ʱʘʪʴ ʠʭ ʜʦ 5 ɻʪ ʉ/ʛʦʜ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢ 2100 ʛ. 

ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ ʚ 3,7 ʨʘʟ ʠʣʠ 

ʚ 2,2 ʨʘʟʘ ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʄʦʞʥʦ ʟʘʢʣʶ-

ʯʠʪʴ, ʯʪʦ ʝʩʣʠ ʙʨʘʪʴ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʛʦʜʳ, ʪʦ ʧʦʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʠ ʙʳʩʪʨʦʝ ʩʦʢʨʘʱʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʚʳʧʦʣʥʝ-

ʥʠʝ ʫʩʣʦʚʠʡ ʩʦʢʨʘʱʝʥʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʳʙʨʦ-

ʩʦʚ ʉʆ2 ʥʝʚʦʟʤʦʞʥʦ. ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʣʘʚ-

ʥʫʶ ʧʨʦʙʣʝʤʫ ʩʦʩʪʘʚʣʷʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝ-

ʥʠʷ ʚʳʙʨʦʩʦʚ ʉʆ2 ʙʦʣʴʰʠʥʩʪʚʦʤ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥ. ʉʦʛʣʘʩʥʦ [4] ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʉʆ2 ʚ ʨʘʟ-

ʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ, ʝʩʣʠ ʩʪʨʘʥʘ 

ʚʳʧʦʣʥʷʝʪ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʨʘʟʚʠʪʠʝ, ʘ ʧʦ-

ʜʦʙʥʦʝ ʨʘʟʚʠʪʠʝ [9] ʥʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʣʷ ʦʜ-

ʥʦʡ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʢʘʢ ʪʨʝʙʫʶʪ ʘʚʪʦʨʳ ʉʦʛʣʘ-

ʰʝʥʠʷ. ʊʘʢʦʡ ʪʠʧ ʨʘʟʚʠʪʠʷ ʩʪʦʠʪ ʦʯʝʥʴ ʜʦʨʦʛʦ, ʟʘ-

ʥʠʤʘʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ, ʪʨʝʙʫʝʪ 

ʨʝʰʘʶʱʝʛʦ ʫʯʘʩʪʠʷ ʚ ʥʝʤ ʨʫʢʦʚʦʜʩʪʚʘ ʩʪʨʘʥʳ, ʠ 

ʧʦʵʪʦʤʫ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʛʦʪʦʚʳʭ ʢ ʪʘʢʦʤʫ 

ʩʣʦʞʥʦʤʫ ʨʘʟʚʠʪʠʶ ʦʯʝʥʴ ʤʘʣʦ.  

 

1.00

1.25

1.50

1.75

2.00

2.25

2.50

2.75

3.00

1
8
6
0

1
8
7
0

1
8
8
0

1
8
9
0

1
9
0
0

1
9
1
0

1
9
2
0

1
9
3
0

1
9
4
0

1
9
5
0

1
9
6
0

1
9
7
0

1
9
8
0

1
9
9
0

2
0
0
0

2
0
1
0

2
0
2
0

2
0
3
0

2
0
4
0

2
0
5
0

2
0
6
0

2
0
7
0

2
0
8
0

2
0
9
0

2
1
0
0

ʇʨʦʛʥʦʟ ʉʆ2, ʕʢʩʧʦʥʝʥʪʘ, ʚʩʝ ʩʪʨʘʥʳ

ʇʨʦʛʥʦʟ ʉʆ2, ʇʘʨʘʙʦʣʘ, ʚʩʝ ʩʪʨʘʥʳ

ʇʨʦʛʥʦʟ ʉʆ2, ʃʠʥʝʡʥʳʡ, ʚʩʝ ʩʪʨʘʥʳ

ʇʨʦʛʥʦʟʳ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʦʪʥʦʩʠʪʝʣʴʥʦ 1860 ʛ.  ʚ 2000-2100 ʛʛ. ʦʪ ʜʝʡʩʪʚʠʷ 

ʚʳʙʨʦʩʦʚ ʚʩʝʭ ʩʪʨʘʥ ʤʠʨʘ. ʇʦʩʣʝ 2016 ʛ. ʨʦʩʪ ʚʳʙʨʦʩʦʚ ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʟʘʜʘʥ ʣʠʥʠʝʡ 

ʨʝʛʨʝʩʩʠʠ. ʇʨʷʤʳʝ ʣʠʥʠʠ - ʫʢʘʟʳʚʘʶʪ ʧʦʣʦʞʝʥʠʝ ʞʝʣʘʝʤʳʭ ʧʨʝʜʝʣʦʚ ʨʦʩʪʘ ʉʆ2 ʜʣʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʇʘʨʠʞʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ: 2
ʦ
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ʈʠʩʫʥʦʢ 13. ʈʘʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʉʆ2  

ʧʦʩʣʝ ʢʨʠʪʠʯʝʩʢʦʡ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʳ 1,50 ʉ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥ-

ʥʦʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʚʳʙʨʦʩʦʚ ʉʆ2 ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʝʨʦʜʘ ʚ ʬʠʪʦʤʘʩʩʝ ʣʝʩʦʚ ʠ ʦʨ-

ʛʘʥʠʯʝʩʢʦʤ ʚʝʱʝʩʪʚʝ ʧʦʯʚ. ʂʦʦʨʜʠʥʘʪʥʘʷ ʦʩʴ ʚʳʙʨʦʩʦʚ ʉʆ2 ʥʘʭʦʜʠʪʩʷ ʧʨʘʚʘ  

 

ʈʘʟʚʠʪʠʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʤʠʨʘ 
ʏʝʣʦʚʝʯʝʩʢʘʷ ʮʠʚʠʣʠʟʘʮʠʷ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʦ-

ʚʘʣʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʚʦ-ʧʝʨʚʳʭ, çʧʦ ʧʦʪʨʝʙʥʦ-

ʩʪʷʤè - ʩʪʨʝʤʷʩʴ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦ-

ʨʷʪʴ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʞʠʟʥʠ, 

ʘ ʚʦ-ʚʪʦʨʳʭ ï çʧʦ ʩʧʦʩʦʙʥʦʩʪʷʤè - ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ ʥʘ ʣʶʙʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ 

ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɺ ʛʣʦʙʘʣʴʥʦʤ ʧʣʘʥʝ ʝʤʢʦʩʪʴ ʙʠʦ-

ʩʬʝʨʳ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʘʩʴ ʙʝʩʢʦʥʝʯʥʦʡ.  

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʠʦʩʬʝʨʫ ʩʪʘʣʠ 70-ʝ 

ʛʦʜʳ, ʛʦʜʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. ɼʦʩʪʠʞʝʥʠʝ 

ʜʦʩʪʦʡʥʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʩʪʘʣʦ ʧʦʜʨʘ-

ʟʫʤʝʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʴ ʚ ʩʨʝʜʝ ʩ ʯʠʩʪʳʤ ʚʦʟ-

ʜʫʭʦʤ, ʯʠʩʪʦʡ ʚʦʜʦʡ, ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʨʠʨʦʜʝ, ʥʝ 

ʠʟʫʨʦʜʦʚʘʥʥʦʡ ʫʨʙʘʥʠʟʘʮʠʝʡ. ɺ ʨʘʟʚʠʪʦʤ ʤʠʨʝ 

ʧʨʦʙʣʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʪʘʣʠ ʦʜʥʠʤʠ ʠʟ 

ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ. ɹʳʣʠ ʫʩʠʣʝʥʳ ʠ ʦʙʲʝʜʠʥʝʥʳ ʨʘʟ-

ʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʠʨʦʜʳ. 

ʇʨʦʠʟʦʰʝʜʰʝʝ ʢ 70 ʛʦʜʘʤ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʠʣʴ-

ʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʩʨʝʜʳ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʙʳʣʦ 

ʧʨʝʦʜʦʣʝʥʦ. ɾʝʩʪʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʦ ʩʦʭʨʘʥʝ-

ʥʠʶ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ-

ʛʨʷʟʥʝʥʠʡ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʧʨʠʚʝʣʠ ʢ 1990-ʤ 

ʛʦʜʘʤ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʣʦʢʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴ-

ʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ. ɿʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠʩʴ 

ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ, ʚʳʜʝʣʷʶʱʠʝʩʷ ʧʨʠ ʩʞʠʛʘʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠʩʢʦʧʘʝʤʳʭ ʪʦʧʣʠʚ ï ʩʦʝʜʠʥʝʥʠʡ 

ʘʟʦʪʘ ʠ ʩʝʨʳ, ʷʚʣʷʶʱʠʭʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʣʘʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ ʠ ʚʨʝʜʷʱʠʝ ʧʨʠ-

ʨʦʜʝ ʠ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. ʋʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ɽʩʣʠ ʨʘʥʴʰʝ ʚ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ ʉʝʚʝʨ-

ʥʦʡ ɸʤʝʨʠʢʠ ʦʪ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ ʚ ʩʫʭʦʝ, ʞʘʨʢʦʝ 

ʣʝʪʦ ʛʠʙʣʠ ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ ʣʝʩʦʚ, ʪʦ ʧʦʩʣʝ ʤʝʨ, 

ʧʨʠʥʷʪʳʭ ʚ 1980-ʭ ʠ 1990-ʝ ʛʦʜʳ, ʵʪʦ ʷʚʣʝʥʠʝ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʠʩʯʝʟʣʦ. ʈʘʥʝʝ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝ ɺʝʣʠ-

ʢʠʝ ʦʟʝʨʘ ʥʘ ʘʤʝʨʠʢʘʥʩʢʦʤ ʢʦʥʪʠʥʝʥʪʝ ʠ ʧʦʯʪʠ ʧʦ-

ʛʠʙʰʠʝ ʦʟʝʨʘ ʚ ʉʢʘʥʜʠʥʘʚʠʠ ʦʞʠʣʠ, ʚʦʜʘ, ʨʘʩʪʝʥʠʷ 

ʠ ʟʘʧʘʩʳ ʨʳʙʳ ʚ ʥʠʭ ʧʨʠʰʣʠ ʚ ʥʦʨʤʫ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʣʦ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠ-

ʨʦʜʳ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ɹʳʣʠ ʧʨʠʥʷʪʳ ʤʝʨʳ 

ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ (ʄʦʥ-

ʨʝʘʣʴʩʢʠʡ ʧʨʦʪʦʢʦʣ 1987 ʛ. ʧʦ ʚʝʱʝʩʪʚʘʤ, ʨʘʟʨʫʰʘ-

ʶʱʠʤ ʦʟʦʥʦʚʳʡ ʩʣʦʡ, ʢ ɺʝʥʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦʙ 

ʦʭʨʘʥʝ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ 1985 ʛ.). ʊʘʢʞʝ ʧʦ ʩʦʢʨʘʱʝ-

ʥʠʶ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ (ʈʘʤʦʯʥʘʷ ʢʦʥʚʝʥʮʠʷ ʆʆʅ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ 1992 ʛ., ʂʠʦʪʩʢʠʡ ʧʨʦʪʦʢʦʣ 

1997 ʛ.). ɺ 1992 ʛ. ʙʳʣʘ ʪʘʢʞʝ ʧʨʠʥʷʪʘ ʂʦʥʚʝʥʮʠʷ 

ʆʆʅ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ. ʅʘʢʦʥʝʮ, ʚ 

2015 ʛ. ʙʳʣʦ ʧʨʠʥʷʪʦ ʇʘʨʠʞʩʢʦʝ ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʩʦ-

ʛʣʘʰʝʥʠʝ, ʧʨʠʟʚʘʥʥʦʝ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ ʨʝʰʠʪʴ ʧʨʦ-

ʙʣʝʤʫ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ [2].  

ʂ ʩʦʞʘʣʝʥʠʶ, ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʂʠ-

ʦʪʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ ʦʢʘʟʘʣʘʩʴ ʥʝ ʚʳʧʦʣʥʝʥʥʦʡ, ʥʦ 

ʝʛʦ ʧʦʣʴʟʫ ʦʪʨʠʮʘʪʴ ʙʳʣʦ ʙʳ ʥʝʧʨʘʚʠʣʴʥʦ. ʆʥʦ 

ʚʜʦʭʥʦʚʠʣʦ ʩʪʨʘʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ 

ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʉʆ2, ʥʦ ʠ ʦʙʳʢʥʦʚʝʥʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ. ʈʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʧʨʠʚʝʣʠ ʢ ʟʘʤʝʪʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʝʡʯʘʩ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʦ ʜʘʥʥʳʤ [15] ʚʳ-

ʙʨʦʩʳ ʉʆ2 ʩʦʢʨʘʱʘʶʪʩʷ (ʨʠʩ. 8), ʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

- ʨʘʩʪʫʪ (ʨʠʩ. 9). ɺ ʈʦʩʩʠʠ ʧʨʠ ʚʩʝ ʙʦʣʝʝ ʩʣʘʙʦʤ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʦʠʩʭʦʜʠʪ ʩʧʘʜ ʪʝʤʧʦʚ ʚʳ-

ʙʨʦʩʦʚ ʉʆ2, ʦʥ ʩʚʷʟʘʥ ʩ ʫʩʠʣʝʥʠʝʤ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝ-

ʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ.  
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ʈʠʩʫʥʦʢ 8. ɼʠʥʘʤʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʉʆ2  

ʩʪʨʘʥ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʩʧʘʜʦʤ ʚʳʙʨʦʩʦʚ ʚ 2000-2016 ʛʛ.  

 

 
ʈʠʩʫʥʦʢ 9. ɼʠʥʘʤʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʉʆ2  

ʩʪʨʘʥ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʨʦʩʪʦʤ ʚʳʙʨʦʩʦʚ ʚ 2000-2016 ʛʛ.  

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʚ ʘʪʤʦ-

ʩʬʝʨʝ ʠ ʝʝ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 2015 ʛʦʜʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʇʘʨʠʞ-

ʩʢʦʝ ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʩʦʛʣʘʰʝʥʠʝ [2], ʢʦʪʦʨʦʝ ʧʦ ʟʘ-

ʤʳʩʣʫ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʛʣʦʙʘʣʴ-

ʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ.  

ʉ ʯʝʤ ʤʠʨ çʚʩʪʨʝʯʘʝʪè ʩʝʛʦʜʥʷ ʛʣʦʙʘʣʴʥʦʝ ʧʦ-

ʪʝʧʣʝʥʠʝ? ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʠʰʣʦ ʧʦʥʠʤʘ-

ʥʠʝ, ʯʪʦ ʧʦʪʝʧʣʝʥʠʝ ʚʳʟʚʘʥʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʠ ʦʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ 

ʣʝʩʥʦʡ ʧʦʞʘʨ ï ʩʘʤʦ ʥʝ ʦʩʪʘʥʦʚʠʪʩʷ. ʆʪʣʠʯʠʝ ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʙʝʞʘʪʴ ʠ ʩʧʨʷʪʘʪʴʩʷ çʛʜʝ-ʥʠʙʫʜʴè 

ʥʘ ʜʨʫʛʦʤ ʦʩʪʨʦʚʝ ʥʝ ʧʦʣʫʯʠʪʩʷ ï ʥʘ ʛʣʦʙʘʣʴʥʦʡ 

ɿʝʤʣʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʪʦʞʝ ʛʣʦʙʘʣʴʥʳʝ, ʚ ʥʦ-

ʚʦʤ ʤʝʩʪʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʝʱʝ 

ʭʫʞʝ, ʯʝʤ ʙʳʣʦ ʜʦʤʘ. ʇʨʦʮʝʩʩ ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʦʨ-

ʤʦʟʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ. ʇʨʠʯʝʤ ʫʤʝʥʴʰʝʥʠʝ ʚʳ-

ʙʨʦʩʦʚ ʥʝ ʜʦʣʞʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʠ ʚ ʨʘʟ-

ʚʠʪʳʭ, ʥʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ï ʣʠʜʝʨʳ ʩʪʨʘʥ 

ʟʥʘʶʪ, ʯʪʦ ʠʭ ʥʘʩʝʣʝʥʠʝ ʥʝ ʣʶʙʠʪ ʥʠʯʝʛʦ ʧʦʣʫʯʘʪʴ 

ʟʘ ʩʯʝʪ ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʷ ʠ ʩʘʤʦʧʦʞʝʨʪʚʦʚʘʥʠʷ.  

ɺ ʮʝʣʦʤ, ʵʬʬʝʢʪʦʤ ʛʣʦʙʘʣʠʟʘʮʠʠ ʚ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʩʪʘʣʦ ʫʩʢʦʨʝʥʠʝ ʨʘʟ-

ʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. ʆʜʥʘʢʦ ʵʪʦ ʧʨʠʚʝʣʦ ʠ ʩʝʡʯʘʩ ʧʨʠ-

ʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʦʩʪʘ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʵʪʠʭ ʩʪʨʘ-

ʥʘʭ, ʪ.ʢ. ʚ ʫʩʣʦʚʠʷʭ ʙʝʜʥʦʩʪʠ ʦʥʠ ʥʝ ʭʦʪʷʪ ʩʜʝʨʞʠ-

ʚʘʪʴ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ, ʢʘʢ ʠ ʨʘʟʚʠʪʳʝ 

ʩʪʨʘʥʳ, ʥʝ ʭʦʪʷʪ ʩʥʠʞʘʪʴ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʜʝʩʴ - ʪʝʭʥʦʣʦʛʠʠ, ʧʝʨʝʥʷ-

ʪʳʝ ʫ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʯʘʩʪʦ ʫʞʝ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ 

ʧʦ ʧʨʠʯʠʥʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʭʨʘʥʦʡ ʟʜʦʨʦʚʴʷ ʥʘʩʝ-

ʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ 

ʦʥʠ ʛʦʜʷʪʩʷ ʜʣʷ ʤʝʥʝʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ.  

ɹʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʩʣʠʰʢʦʤ 

ʜʦʨʦʛʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, 

ʠʣʠ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘʩʝʣʝ-

ʥʠʷ ʩʣʠʰʢʦʤ ʥʠʟʦʢ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. ʇʨʠʤʝʨʦʤ 

ʪʫʪ ʷʚʣʷʝʪʩʷ ʘʚʘʨʠʷ ʥʘ ʭʠʤʠʯʝʩʢʦʤ ʟʘʚʦʜʝ ʚ ʠʥ-

ʜʠʡʩʢʦʤ ʛʦʨʦʜʝ ɹʭʦʧʘʣ ʚ 1984 ʛʦʜʫ, ʧʦʚʣʸʢʰʘʷ 

ʩʤʝʨʪʴ 18 ʪʳʩʷʯ ʯʝʣʦʚʝʢ.  

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʤʠʨʦʚʳʤʠ ʨʝʢʦʨʜʩʤʝ-

ʥʘʤʠ ʧʦ ʚʳʙʨʦʩʘʤ ʉʆ2 ʷʚʣʷʶʪʩʷ ʩʪʨʘʥʳ ʩ ʙʦʣʴ-

ʰʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ - ʧʝʨʚʳʝ ʤʝʩʪʘ ʧʨʠʥʘʜʣʝʞʘʪ 

ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʤ ʩʪʨʘʥʘʤ 

ï ʂʠʪʘʡ, ʉʐɸ, ʀʥʜʠʷ, ʈʦʩʩʠʷ, ʗʧʦʥʠʷ. ʅʦ ʠʭ ʪʝ-
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ʧʝʨʴ ʜʦʛʦʥʷʶʪ ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʠ ʤʘʣʳʝ ʨʘʟʚʠʚʘʶ-

ʱʠʝʩʷ ʩʪʨʘʥʳ ïʀʥʜʦʥʝʟʠʷ, ɹʨʘʟʠʣʠʷ, ʄʝʢʩʠʢʘ, ʉʫ-

ʜʘʥ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉʐɸ ʭʦʪʴ ʠ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʚʳʜʝʣʠʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʠʡ 

ʠ ʉʆ2, ʥʦ ʪʝʤʧʳ ʨʦʩʪʘ ʟʘʛʨʷʟʥʝʥʠʡ ʫ ʥʠʭ ʩʪʨʝʤʷʪʩʷ 

ʢ ʩʦʢʨʘʱʝʥʠʶ, ʠ ʚʳʙʨʦʩʳ ʉʆ2, ʢʘʢ ʛʦʚʦʨʠʣʦʩʴ, ʩʦ-

ʢʨʘʱʘʶʪʩʷ. ʅʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʝʝ ʚʳ-

ʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʧʨʦʛʨʝʩʩʦʤ. ʊʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʪʨʘʥ ɽʚʨʦʧʳ.  

ʀʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʈʦʩʩʠʠ, ʂʠʪʘʝ, ʚ ʀʥʜʠʠ ʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʵʪʠʭ ʩʪʘʥ ʧʨʦʠʩʭʦʜʠʪ ʩʠʣʴʥʳʡ ʨʦʩʪ 

ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʚʳʙʨʦʩʦʚ ʉʆ2. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ 

ʩʪʨʘʥ, ʫʯʠʪʳʚʘʝʤʳʭ ɺʩʝʤʠʨʥʳʤ ʙʘʥʢʦʤ [22] (ʨʠʩ. 

10). ɺʠʜʥʦ, ʯʪʦ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʨʦʩʪ ʚʳʙʨʦʩʦʚ ʉʆ2 ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʠʤʝʥʝʝ ʨʘʟʚʠ-

ʪʳʭ ʩʪʨʘʥʘʭ (ʪʝʨʤʠʥʦʣʦʛʠʷ ʆʆʅ), ʚ ʙʦʣʝʝ ʙʦʛʘʪʦʡ 

ʖʞʥʦʡ ɸʟʠʠ ʨʦʩʪ ʚʳʙʨʦʩʦʚ ʩʣʘʙʝʝ. ɺ ʩʪʨʘʥʘʭ ʩ ʚʳ-

ʩʦʢʠʤ ʜʦʭʦʜʦʤ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ ʚ ɽʚʨʦʩʦʶʟʝ 

ʚʳʙʨʦʩʳ ʉʆ2 ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʫʤʝʥʴʰʘʶʪʩʷ.  

 

 
ʈʠʩʫʥʦʢ 10. ɺʳʙʨʦʩʳ ʉʆ2 ʚ ʛʨʫʧʧʘʭ ʩʪʨʘʥ ʚ 2000- 2014 ʛʛ.  

 

ʉʝʡʯʘʩ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʜʦʩʪʠʛʣʠ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʫʩʧʝʭʦʚ ʚ ʩʦʢʨʘʱʝʥʠʠ ʟʘʛʨʷʟʥʝʥʠʡ, ʘ ʟʘʜʘʯʘ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʉʆ2. ʨʝʰʝʥʘ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. 

ɺ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʠʜʝʪ ʙʫʨʥʳʡ ʨʦʩʪ ʢʘʢ ʟʘ-

ʛʨʷʟʥʝʥʠʡ, ʪʘʢ ʠ ʚʳʙʨʦʩʦʚ ʉʆ2. ʊʦ ʝʩʪʴ, ʦʜʥʠ 

ʩʪʨʘʥʳ ʠʤʝʶʪ ʦʜʥʫ ʩʝʨʴʝʟʥʫʶ ʥʝʨʝʰʝʥʥʫʶ ʧʨʦ-

ʙʣʝʤʫ, ʜʨʫʛʠʝ ï ʜʚʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʚʠʪʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʵʥʝʨʛʠʠ [22], ʤʦʱʥʦʝ ʨʘʟʚʠʪʝʝ ʢʦʪʦʨʳʭ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʇʘʨʠʞʩʢʦʤ ʩʦʛʣʘʰʝʥʠʠ 2015. ʅʘ 

ʨʠʩ. 11 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʠʭ ʨʘʟʚʠʪʠʷ (ʧʨʦʮʝʥʪʳ 

ʦʪ ʦʙʱʝʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ) ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʘ-

ʥʘʭ ʩ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʵʥʝʨʛʝ-

ʪʠʢʦʡ ʵʪʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʚ ʈʦʩʩʠʠ ʚ 1971-2015 ʛʛ. 

ʄʳ ʚʠʜʠʤ, ʯʪʦ ʩ 1971 ʜʦ 80-ʭ ʛʦʜʦʚ ʜʣʷ ʯʘʩʪʠ ʩʪʨʘʥ, 

ʠ 1971-2000 ʛʛ. ʜʣʷ ʜʨʫʛʦʡ ʯʘʩʪʠ, ʧʨʦʠʩʭʦʜʠʣ ʙʳʩʪ-

ʨʳʡ ʨʦʩʪ ʵʪʦʛʦ ʚʠʜʘ ʵʥʝʨʛʝʪʠʢʠ. ʆʜʥʘʢʦ ʧʦʩʣʝ 2000 

ʛ. ʧʨʦʠʟʦʰʣʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʠʨʦ-

ʩʪʘ. ɻʣʘʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʪʨʫʜ-

ʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʧʜ ʜʘʥʥʦʛʦ ʚʠʜʘ ʵʥʝʨʛʝʪʠʢʠ.  

 
ʈʠʩʫʥʦʢ 11. ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʠ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 1971-2015 ʛ.  

 

ɹʳʩʪʨʳʝ ʫʩʧʝʭʠ ʨʘʟʚʠʪʠʷ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʪʨʝʙʫʶʱʝʛʦ ʤʦʱʥʦʛʦ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʯʘʩʪʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʝʟʢʦ ʩʤʝʥʷʶʪʩʷ ʟʘ-

ʤʝʜʣʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʦʧʨʝʜʝʣʝʥʥʦ ʩʢʘʟʘʪʴ, 

ʯʝʨʝʟ ʩʢʦʣʴʢʦ ʣʝʪ ʙʫʜʫʪ ʜʦʩʪʠʛʥʫʪʳ ʨʝʰʠʪʝʣʴʥʳʝ 

ʫʩʧʝʭʠ. ʇʨʠʤʝʨʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʪʝʨʤʦ-

ɺʳʙʨʦʩʳ ʉʆ2 ʚ ʛʨʫʧʧʘʭ ʩʪʨʘʥ 2000-1014 ʛʛ.
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ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʨʘʟʨʘʙʦʪʢʠ ʢʦʪʦʨʦʡ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʟʘʪʦʨʤʦʟʠʣʠʩʴ ʧʦʩʣʝ ʧʝʨʚʳʭ ʣʝʪ ʙʦʣʴʰʠʭ 

ʥʘʜʝʞʜ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʧʜ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜʦʙ-

ʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10%, ʦʜʥʘʢʦ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʚʝʜʝʥʦ ʜʦ 85%. ʇʨʠ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʢʧʜ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʦʥʠ ʤʦʛʫʪ ʣʠʰʴ ʯʘʩʪʠʯʥʦ, ʥʦ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʝʥʠʪʴ ʫʛʣʝʨʦʜʥʫʶ ʵʥʝʨʛʝʪʠʢʫ. ʉʘʤʦʝ ʛʣʘʚʥʦʝ - 

ʥʝʠʟʚʝʩʪʥʦ, ʢʦʛʜʘ ʧʦʷʚʷʪʩʷ ʢʧʜ, ʩʧʦʩʦʙʥʳʝ ʨʝʰʠʪʴ 

ʞʝʣʘʝʤʳʝ ʧʨʦʙʣʝʤʳ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʇʦʵʪʦʤʫ 

ʚ ʵʪʦʡ ʯʘʩʪʠ ʉʦʛʣʘʰʝʥʠʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʢʘ ʩʦ-

ʜʝʨʞʠʪ ʪʦʣʴʢʦ ʥʘʙʦʨ ʧʨʠʟʳʚʦʚ.  

ʇʘʨʠʞʩʢʦʝ ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʩʦʛʣʘʰʝʥʠʝ 2015 

ʇʝʨʝʡʜʝʤ ʢ ʇʘʨʠʞʩʢʦʤʫ ʩʦʛʣʘʰʝʥʠʶ 2015 ʛ., 

ʠʜʫʱʝʤʫ ʥʘ ʩʤʝʥʫ ʂʠʦʪʩʢʦʤʫ ʧʨʦʪʦʢʦʣʫ. ɸʚʪʦʨʳ 

ʉʦʛʣʘʰʝʥʠʷ ʚʳʜʚʠʛʘʶʪ ʥʦʚʫʶ ʮʝʣʴ ï ʩʪʘʙʠʣʠʟʘ-

ʮʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʳ ʠ, ʪʝʤ ʩʘʤʳʤ, ʧʨʝʢʨʘ-

ʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʕʪʦ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ ʜʦʩʪʠʯʴ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʚʩʝʭ ʩʪʨʘʥ ʥʘ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩ-

ʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ɽʩʣʠ ʚ ʂʠʦʪʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʦʙʱʫʶ ʚʝʣʠʯʠʥʫ 

ʚʳʙʨʦʩʦʚ ʛʣʘʚʥʦʛʦ ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʘ ï ʉʆ2, ʪʦ ʚ ʇʘ-

ʨʠʞʩʢʦʤ ʩʦʛʣʘʰʝʥʠʠ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʢʨʠʪʝʨʠʡ ï 

ʚʩʝ ʩʪʨʘʥʳ ʚʤʝʩʪʝ ʜʦʣʞʥʳ ʜʦʙʠʪʴʩʷ ʢ ʢʦʥʮʫ ʵʪʦʛʦ 

ʚʝʢʘ ʫʩʪʦʡʯʠʚʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʩʨʝʜʥʝʡ ʛʣʦʙʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʳ 20 ʉ (ʘ ʝʱʝ ʣʫʯʰʝ, ʥʘ 

1,50 ʉ) ʧʨʝʚʳʰʘʶʱʝʡ ʜʦʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʟʘ ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ ʚ ʧʝʨʠʦʜ ʢʦʥʮʘ XIX  ʚʝʢʘ. 

ɼʦʧʫʩʪʠʤʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʘʯʘʣʘ ʜʦʩʪʠʛʥʝʪ 

ʟʥʘʯʝʥʠʷ, ʧʨʝʚʳʰʘʶʱʝʛʦ ʵʪʫ ʚʝʣʠʯʠʥʫ, ʘ ʟʘʪʝʤ 

ʦʧʫʩʪʠʪʩʷ ʜʦ ʫʢʘʟʘʥʥʦʛʦ ʧʨʝʜʝʣʘ. ʈʘʟʚʠʚʘʶʱʠʝʩʷ 

ʩʪʘʥʳ ʩʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʜʦʪʘʮʠʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʩʦʢʨʘʱʝʥʠʡ ʚ ʨʘʟʤʝʨʝ 100 ʤʣʨʜ. ʜʦʣʣ. ʚ ʛʦʜ ʦʪ ʨʘʟ-

ʚʠʪʳʭ.  

ʇʦ ʟʘʤʳʩʣʫ ʘʚʪʦʨʦʚ ʉʦʛʣʘʰʝʥʠʷ ʚʳʜʘʶʱʠʤʩʷ 

ʬʠʥʘʣʦʤ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʝʭʦʜ ʚʩʝʭ 

ʩʪʨʘʥ ʤʠʨʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʦʡ ʵʥʝʨʛʠʠ.  

ɸʚʪʦʨ ʩʪʘʪʴʠ ʚ ʮʝʣʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʷ 

ʠʜʝʶ ʇʘʨʠʞʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ, ʩʯʠʪʘʝʪ, ʯʪʦ ʩʦʢʨʘ-

ʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʉʆ2, ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ-ʧʨʝʞ-

ʥʝʤʫ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʯʝʣʦʚʝ-

ʯʝʩʪʚʦʤ, ʠ ʵʪʦ ʚ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʙʫʜʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ 

ʤʠʨʘ. ʆʜʥʘʢʦ ʟʘʣʦʞʝʥʥʳʝ ʚ ʉʦʛʣʘʰʝʥʠʠ ʫʩʣʦʚʠʷ 

ʥʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʡ ʚ ʦʧʪʠʤʠʟʤʝ ʦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʤ ʚʳʧʦʣʥʝʥʠʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʙʳ ʚ ʵʪʦʤ ʉʦʛʣʘʰʝʥʠʠ ʠʜʝʷ 

ʦ ʩʦʢʨʘʱʝʥʠʠ ʚʳʙʨʦʩʦʚ ʉʆ2 ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʪʦʤ ʞʝ 

ʚʠʜʝ, ʢʘʢ ʠ ʚ ʂʠʦʪʩʢʦʤ ʧʨʦʪʦʢʦʣʝ (ʪʦʣʴʢʦ ʩʦʢʨʘʱʝ-

ʥʠʝ ʚʳʙʨʦʩʦʚ), ʪʦ ʵʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʙʳʣʦ ʙʳ ʚʦʩ-

                                                           
2 ʏʘʩʪʠʮʳ PM 2,5, ʚ ʦʩʥʦʚʥʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ, ʜʠʘʤʝʪʨʦʤ 2,5 ʤʠʢʨʦʥʘ ʠ ʤʝʥʴʰʝ - ʦʥʠ ʧʦʧʘʜʘʶʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʛʢʠʭ ʯʝʣʦʚʝʢʘ, ʠ ʧʨʠ ʪʘʢʠʭ ʤʘʣʳʭ ʨʘʟʤʝ-

ʨʘʭ ʨʝʩʥʠʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʤʦʛʫʪ ʠʭ ʟʘʭʚʘʪʳʚʘʪʴ ʠ 

ʚʳʯʠʱʘʪʴ ʠʟ ʣʝʛʢʠʭ. ʀʟ ʣʝʛʢʠʭ ʵʪʠ ʯʘʩʪʠʮʳ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʶʪʩʷ ʩ ʢʨʦʚʴʶ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʦʨʛʘʥʘʤ. ʇʨʠ ʙʦʣʴʰʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʚʦʟʜʫʭʝ ʫ ʣʶʜʝʡ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʦʡʢʠʝ 

ʧʨʠʥʷʪʦ ʥʝʛʘʪʠʚʥʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʪʨʘʥ ʠ ʠʭ ʥʘʩʝ-

ʣʝʥʠʝʤ. ɺʝʜʴ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʜʦʩʪʠʛʣʦ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʦʵʪʦʤʫ ʘʚʪʦʨʳ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʜʦʣʞʥʳ ʙʳʣʠ 

ʥʘʡʪʠ ʥʦʚʳʝ ʬʦʨʤʳ ʚʳʨʘʞʝʥʠʷ ʟʘʜʘʯʠ. ʆʥʠ ʥʘʰʣʠ 

ʠʭ ʚ ʚʠʜʝ ʦʨʠʛʠʥʘʣʴʥʦʡ ʠ ʘʤʙʠʮʠʦʟʥʦʡ ʠʜʝʠ. ɺ ʪʘ-

ʢʦʡ ʬʦʨʤʝ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʠʜʝʡʥʦ ʧʦʣʥʦ-

ʩʪʴʶ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʨʦʩʪʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝ-

ʥʠʷ.  

ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʛʣʘʚʥʫʶ ʧʨʦʙʣʝʤʫ 

ʉʦʛʣʘʰʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝ-

ʥʠʷ ʚʳʙʨʦʩʦʚ ʉʆ2 ʙʦʣʴʰʠʥʩʪʚʦʤ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥ, ʠ ʚ ʵʪʦʤ ʩʦʩʪʦʠʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʚʳʧʦʣ-

ʥʝʥʠʷ. ʇʨʠʯʠʥʘ ï ʚ ʜʦʢʫʤʝʥʪʝ ʥʝʪ ʨʝʘʣʴʥʦʛʦ ʧʦʜ-

ʭʦʜʘ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʇʝʨʚʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʝ ʜʘʩʪ ʚʳ-

ʧʦʣʥʠʪʴ ʉʦʛʣʘʰʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʜʘʝʪ 

ʧʨʠʦʨʠʪʝʪ ʪʦʣʴʢʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʉʆ2, ʥʝ 

ʜʘʚʘʷ ʝʛʦ ʜʨʫʛʠʤ ʚʨʝʜʥʳʤ ʚʳʙʨʦʩʦʤ ï ʟʘʛʨʷʟʥʝ-

ʥʠʷʤ. ɺʠʜʠʤʦ, ʘʚʪʦʨʳ ʉʦʛʣʘʰʝʥʠʷ, ʚʜʦʭʥʦʚʣʝʥʥʳʝ 

ʩʚʦʠʤʠ ʫʩʧʝʭʘʤʠ ʚ ʙʦʨʴʙʝ ʩ ʟʘʛʨʷʟʥʝʥʠʷʤʠ, ʟʘʙʳʣʠ, 

ʯʪʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʵʪʠ ʧʨʦʙʣʝʤʳ ʩʪʦʷʪ 

ʩʠʣʴʥʝʝ, ʯʝʤ ʉʆ2. ɺ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʦʧʘʩ-

ʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʦʯʝʥʴ ʤʥʦʛʦ: ʵʪʦ ʯʘʩʪʠʮʳ ʇʄ 2,5, 

ʠ ʦʢʠʩʣʳ ʘʟʦʪʘ ʠ ʩʝʨʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ. ɹʦʣʝʝ ʪʦʛʦ, ʯʘʩʪʠʮʳ ʇʄ 2,52 ʷʚʥʦ ʙʦʣʝʝ 

ʚʨʝʜʥʳ, ʯʝʤ ʉʆ2, ʥʘʩʝʣʝʥʠʝ ʵʪʦ ʟʥʘʝʪ, ʘ ʚʨʝʜ ʦʪ ʉʆ2 

ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʤʥʦʛʠʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʧʦʢʘ 

çʙʫʤʘʞʥʳʡ ʪʠʛʨè, ʚ ʢʦʪʦʨʦʛʦ ʦʥʦ ʤʦʞʝʪ ʚʝʨʠʪʴ ʠʣʠ 

ʥʝʪ. ʏʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʯʪʝʪ ʚʳʙʨʘʪʴ ʨʫʢʦʚʦʜʠ-

ʪʝʣʴ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʪʨʘʥʳ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʜʣʷ 

ʩʝʙʷ ʠʣʠ ʝʛʦ ʧʘʨʪʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ 

ʚʳʙʦʨʦʚ?  

ʂ ʪʦʤʫ ʞʝ ʚ ʉʦʛʣʘʰʝʥʠʠ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʯʠʥ-

ʥʦʡ ʩʚʷʟʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʦʪ ʉʆ2 ʥʝ ʩʫʱʝ-

ʩʪʚʫʝʪ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʉʐɸ ʚʳʰʣʠ ʠʟ 

ʉʦʛʣʘʰʝʥʠʷ. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ ʈʠʦ-ʜʝ-ɾʘʥʝʡʨʦ 

1992 ʛ. ʙʳʣ ʧʨʠʥʷʪ ʷʩʥʳʡ ʧʨʠʥʮʠʧ ʧʨʝʜʦʩʪʦʨʦʞʥʦ-

ʩʪʠ, ʢʦʪʦʨʳʡ ʚʩʝ ʦʙʲʷʩʥʷʣ, ʥʦ ʚ ʉʦʛʣʘʰʝʥʠʠ ʝʛʦ 

ʥʝʪ, ʚʤʝʩʪʦ ʥʝʛʦ ʙʝʟʜʦʢʘʟʘʪʝʣʴʥʦ ʩʪʦʠʪ ʫʪʚʝʨʞʜʝ-

ʥʠʝ, ʯʪʦ ʩʚʷʟʴ ʝʩʪʴ. 

ɼʨʫʛʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ, ʢʘʢ 

ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʝʜʚʘ ʣʠ ʦ ʩʪʦʠʪ ʞʜʘʪʴ, ʯʪʦ ʩʥʠʞʝ-

ʥʠʝ ʚʳʙʨʦʩʦʚ ʉʆ2 ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʣʫʯʠʪʴ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʚʳʩʦʢʦ-

ʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʭʦʞʝʛʦ ʩ ʪʝʤ, ʢʘʢ ʵʪʦ 

ʫʜʘʝʪʩʷ ʜʦʩʪʠʯʴ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʅʦ ʪʘʢʘʷ ʘʢʮʠʷ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘ-

ʥʘʭ. ʉʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʉʦ-

ʛʣʘʰʝʥʠʷ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ ʜʦʣʞʥʳ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʫʣʫʯʰʘʪʴ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʳ-

ʙʨʦʩʦʚ ʉʆ2, ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ 

ʚʳʙʨʦʩʦʚ - ʟʘʛʨʷʟʥʝʥʠʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʟʚʠʪʳʝ 

ʩʪʨʘʥʳ ʥʝ ʩʤʦʛʣʠ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ï ʦʥʠ ʜʦʙʠʣʠʩʴ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʥʘʯʘʣʘ, ʩʦʢʨʘʱʘʷ 

ʜʝʬʝʢʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʛʢʠʭ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʜʳʭʘ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɺʦʟʥʠʢʘʶʪ ʧʥʝʚʤʦʥʠʠ ʠ ʜʨʫʛʠʝ ʙʦ-

ʣʝʟʥʠ. ʆʜʥʠʤʠ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʠʮ ʈʄ 2,5 ʷʚʣʷʶʪʩʷ 

ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʢʘʥʮʝʨʦʛʝʥʥʦʝ ʠ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʦʟʥʠʢʘʶʪ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʢ ʣʝʛʢʠʭ.  
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ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʧʦʪʦʤ ʧʝʨʝʰʣʠ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʚʳ-

ʙʨʦʩʦʚ ʉʆ2. ʈʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ ʥʝ ʤʦʛʫʪ ʚʳ-

ʧʦʣʥʷʪʴ ʵʪʠ ʧʨʦʮʝʜʫʨʳ ʧʦ ʦʯʝʨʝʜʠ, ʘ ʧʨʦʚʦʜʠʪʴ ʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ï ʩʦʚʩʝʤ ʙʝʟʥʘʜʝʞʥʦ.  

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʫʣʫʯʰʘʪʴ ʢʘʢʫʶ-ʪʦ ʦʜʥʫ ʩʦ-

ʩʪʘʚʣʷʶʱʫʶ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʝʘʣʴʥʦ. ɸʚʪʦʨ ʧʦʤʥʠʪ, ʯʪʦ ʚ ʥʘʯʘʣʝ 

90-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʙʳʣʘ ʥʘʜʝʞʜʘ ʥʘ ʩʢʦʨʳʡ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʚ ʈʦʩʩʠʠ ʧʦʷʚʠʣʠʩʴ ʩʧʝʮʠʘʣʠ-

ʩʪʳ, ʢʦʪʦʨʳʤ ɽʚʨʦʩʦʶʟ ʜʘʣ ʧʦʨʫʯʝʥʠʝ ʧʦʩʪʨʦʠʪʴ 

ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʥʝʩʢʦʣʴʢʦ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩ 

ʧʝʨʝʜʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʠʯʝʛʦ 

ʠʟ ʵʪʦʛʦ ʥʝ ʚʳʰʣʦ. ʅʦʚʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʥʝ ʙʳʣʠ ʩʦ-

ʚʩʝʤ ʧʦʩʪʨʦʝʥʳ, ʠʣʠ ʙʳʩʪʨʦ ʚʳʰʣʠ ʠʟ ʩʪʨʦʷ ʚ ʫʩʣʦ-

ʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʦʚʦʡ çʪʝʭʥʠʢʠè. 

ɺʩʧʦʤʥʠʤ ʜʦʚʦʝʥʥʫʶ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʶ ʚ ʉʉʉʈ. 

ʊʦʛʜʘ ʩʪʨʦʠʣʠʩʴ ʥʦʚʳʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ, ʪʦʣʴʢʦ 

ʦʥʠ ʤʦʛʣʠ ʩʪʘʪʴ ʫʩʪʦʡʯʠʚʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ.  

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ, 

ʪʦ ʦʥʦ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦ-

ʤʠʢʠ, ʥʘʧʨʠʤʝʨ, ʚ ʵʥʝʨʛʝʪʠʢʝ, ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʤʘ-

ʰʠʥʦʩʪʨʦʝʥʠʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʥʦ-

ʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʠʭ ʨʘʩʭʦ-

ʜʦʚ, ʥʦ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʠ ʵʪʦ 

ʝʱʝ ʦʜʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʦʪʨʘʩʣʝʡ (ʘ ʢ ʵʪʦʤʫ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʠ ʩʦ-

ʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ). ʋʢʘʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝ 

ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʙʳʩʪʨʦ, ʚʝʜʴ ʵʪʦ ʵʣʝʤʝʥʪʳ ʚʳʩʦ-

ʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʦʜʝʨʥʠʟʘʮʠʡ [9]. ʇʦʵʪʦʤʫ ʥʝ 

ʩʣʝʜʫʝʪ ʜʫʤʘʪʴ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʚʳʙʨʦʩʦʚ ʉʆ2 ʚ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʙʝʟ ʧʝʨʝ-

ʩʪʨʦʡʢʠ ʚʩʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʯʪʦ ʦʙʝʱʘʝʤʳʝ 100 

ʤʣʨʜ. ʜʦʣʣ. ʜʘʞʝ ʢʘʞʜʦʡ ʙʝʜʥʦʡ ʩʪʨʘʥʝ ʩʧʘʩʫʪ ʤʠʨ 

ʦʪ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚ ʫʢʘʟʘʥʥʳʝ ʉʦʛʣʘʰʝ-

ʥʠʝʤ ʩʨʦʢʠ. ɺʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʨʘʩʪʫʪ ʤʝʜʣʝʥʥʦ, ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʥʝ 

ʪʦʣʴʢʦ ʜʝʥʝʛ, ʥʦ ʠ ʪʨʫʜʘ, ʠʭ ʥʝʣʴʟʷ ʢʫʧʠʪʴ ʚ ʜʨʫʛʦʡ 

ʩʪʨʘʥʝ [9].  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʩʠʪʫʘʮʠʶ ʚ ʯʘʩʪʠ 

ʩʦʢʨʘʱʝʥʠʷ ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ ʚʳʙʨʦʩʦʚ ʉʆ2 ʢ 2016 ʛ. 

ʅʘ ʨʠʩ. 12 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʠʛʦʥʳ ʢʦʣʠʯʝʩʪʚʘ 

ʩʪʨʘʥ, ʚ ʢʦʪʦʨʳʭ ʚ ʪʝʯʝʥʠʝ 2010-2016 ʛʛ. ʧʨʦʠʟʦʰʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʙʨʦʩʦʚ 

ʉʆ2. ɺ ʮʝʣʦʤ ʚ 153 ʩʪʨʘʥʘʭ ʤʠʨʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦ-

ʩʦʚ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 5 ʣʝʪ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʘ ʚ 59 

- ʫʤʝʥʴʰʠʣʦʩʴ, ʪ.ʝ. ʚ 45% ʩʪʨʘʥ ʚʳʙʨʦʩʳ ʫʤʝʥʴʰʠ-

ʣʠʩʴ. ɺ ʩʪʨʘʥʘʭ ʩ ʜʠʘʧʘʟʦʥʦʤ ʜʦʭʦʜʦʚ 35-65 ʪʳʩ. 

ʜʦʣʣ. ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʫʤʝʥʴʰʝʥʠʷ ʚʳ-

ʙʨʦʩʦʚ ʥʘʜ ʠʭ ʫʚʝʣʠʯʝʥʠʝʤ: ʚʳʙʨʦʩʳ ʫʤʝʥʴʰʠʣʠʩʴ 

ʚ 20 ʩʪʨʘʥʘʭ, ʘ ʫʚʝʣʠʯʠʣʠʩʴ ï ʣʠʰʴ ʚ ʰʝʩʪʠ. ʋʤʝʥʴ-

ʰʝʥʠʷ ʚ ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʦʠʟʦʰʣʠ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʨʘ-

ʥʘʭ ɽʚʨʦʩʦʶʟʘ (ʐʚʝʡʮʘʨʠʷ, ʅʦʨʚʝʛʠʷ, ʅʠʜʝʨ-

ʣʘʥʜʳ, ɸʚʩʪʨʠʷ, ɼʘʥʠʷ, ɻʝʨʤʘʥʠʷ, ʐʚʝʮʠʷ, ɹʝʣʴ-

ʛʠʷ, ʌʠʥʣʷʥʜʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʌʨʘʥʮʠʷ, ʀʪʘ-

ʣʠʷ, ʄʘʣʴʪʘ) ʠ ʨʷʜʝ ʜʨʫʛʠʭ (ʉʐɸ, ɸʚʩʪʨʘʣʠʷ, 

ʂʘʥʘʜʘ, ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ, ʇʫʵʨʪʦ-ʈʠʢʦ, ʀʟʨʘʠʣʴ). 

ʉʨʝʜʠ ʙʦʛʘʪʳʭ ʩʪʨʘʥ ʩ ʜʦʭʦʜʘʤʠ ʚʳʰʝ 65 ʪʳʩ. 

ʜʦʣʣ. ʫʤʝʥʴʰʠʣʠ ʚʳʙʨʦʩʳ ʪʦʣʴʢʦ ʝʚʨʦʧʝʡʩʢʠʝ 

ʩʪʨʘʥʳ ʃʶʢʩʝʤʙʫʨʛ 102 389 ʜʦʣʣ. ʠ ʀʨʣʘʥʜʠʷ 

71 389 ʜʦʣʣ. ɼʨʫʛʠʝ ʙʦʛʘʪʳʝ ʩʪʨʘʥʳ, ʪʘʢʠʝ ʢʘʢ ʵʪʦ 

ʂʘʪʘʨ, ʄʘʢʘʦ, ʉʠʥʛʘʧʫʨ ʧʦʜʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝ 

ʧʨʦʷʚʠʣʠ. 

 
ʈʠʩʫʥʦʢ 12. ʉʨʘʚʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʥ (ʧʦʣʠʛʦʥʳ), ʫʚʝʣʠʯʠʚʰʠʭ ʠ ʫʤʝʥʴʰʠʚʰʠʭ ʚʳʙʨʦʩʳ ʉʆ2  

ʚ 2010-2016 ʛʛ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʢʘʞʜʦʤ ʜʠʘʧʘʟʦʥʝ ʯʠʩʝʣ ʫʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʝʝ (ʧʨʘʚʦʝ) ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ, ʪ.ʝ. 1000 ʜʦʣʣ.  

ʥʘ ʛʨʘʬʠʢʝ ʦʟʥʘʯʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʤʝʥʴʰʝ 1000 ʜʦʣʣ. 

 

ɺ ʜʠʘʧʘʟʦʥʝ ʩʪʨʘʥ ʩ ʜʦʭʦʜʘʤʠ ʤʝʥʴʰʝ 30 ʪʳʩ. 

ʜʦʣʣ. ʢʦʣʠʯʝʩʪʚʦ ʫʚʝʣʠʯʠʚʰʠʭ ʚʳʙʨʦʩʳ ʩʪʨʘʥ ʧʨʝ-

ʚʳʰʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʫʤʝʥʴʰʠʚʰʠʭ: 110 ʩʪʨʘʥ ʧʨʦ-

ʪʠʚ 23. ʊʦ ʝʩʪʴ ʚ 80% ʜʠʘʧʘʟʦʥʘ ʵʪʠʭ ʩʪʨʘʥ ʚʳʙʨʦʩʳ 

ʫʚʝʣʠʯʠʚʘʣʠʩʴ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʧʨʦʷʚʠʣʦʩʴ ʩʨʝʜʠ 

ʙʝʜʥʳʭ ʩʪʨʘʥ. ɿʦʥʘ ʜʦʭʦʜʦʚ ʤʝʥʴʰʝ 30 ʪʳʩ. ʜʦʣʣ. 

ʵʪʦ ʟʦʥʘ ʧʦʯʪʠ ʩʧʣʦʰʥʦʛʦ ʥʝʚʳʧʦʣʥʝʥʠʷ ʂʠʦʪ-

ʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʤʝʥʴʰʝʥʠʝ ʚʳ-

ʙʨʦʩʦʚ ʉʆ2 ʩʪʨʘʥʳ ʚ ʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʥʝ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʦʥʦ ʧʨʦʠʟʦʰʣʦ ʙʣʘʛʦʜʘʨʷ ʨʦʩʪʫ ʜʦʭʦʜʦʚ. ʇʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʵʪʦʤ ʤʦʞʥʦ ʥʝ ʩʦʤʥʝʚʘʪʴʩʷ ʚ ʩʣʫ-

ʯʘʝ ʙʝʜʥʳʭ ʩʪʨʘʥ ʩ ʜʦʭʦʜʘʤʠ ʜʦ 10 ʪʳʩ. ʜʦʣʣ. - ʚ 

ʥʠʭ ʧʨʦʠʟʦʰʣʦ ʫʭʫʜʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦ-

ʞʝʥʠʷ. 

 


