
ȚȻȳȹȻȳȽȰȽɆ ȷȳȻȹȭȹȴ ȸȫȾȵȳ:  
ɈȵȼȺȰȻȳȷȰȸȽ  

ȳ ȸȫȾɂȸȫɊ ȯȳȼȵȾȼȼȳɊ 

ȗȫȽȰȻȳȫȶɆ IV  ȷȰȱȯȾȸȫȻȹȯȸȹȴ  
ȸȫȾɂȸȹȴ ȵȹȸȿȰȻȰȸɁȳȳ 

ȜȰȭȰȻȸɆȴ ȢȫȻȶɇȼȽȹȸ, ȩȱȸȫɊ ȕȫȻȹȶȳȸȫ, Ȝȣȋ 

17-18 ȳɉȸɊ 2014 Ȯȹȯȫ 

 
 

The priorities of the world science: 
experiments  

and scientific debate 

Proceedings of the IV International   
scientific conference 

North Charleston, SC, USA 
17-18 June 2014 

 
 
 
 
 
 
 
 
 
 

CreateSpace 
North Charleston 

 2014 



2 
 

Ȟȏȕ 001.08 
ȌȌȕ 10 
 
çȚȻȳȹȻȳȽȰȽɆ ȷȳȻȹȭȹȴ ȸȫȾȵȳ: ɈȵȼȺȰȻȳȷȰȸȽ ȳ ȸȫȾɂȸȫɊ ȯȳȼȵȾȼȼȳɊè: 
ȗȫȽȰȻȳȫȶɆ IV ȷȰȱȯȾȸȫȻȹȯȸȹȴ ȸȫȾɂȸȹȴ ȵȹȸȿȰȻȰȸɁȳȳ 17-18 ȳɉȸɊ. ð
North Charleston, SC, USA: CreateSpace, 2014. -   228 ȼ.  
çThe priorities of the world science: experiments and scientific debateè: 
Proceedings of the IV International scientific conference 17-18 June 2014. 
ð North Charleston, SC, USA: CreateSpace, 2014. ð 228 Ȼ. 
 
ȍ ȷȫȽȰȻȳȫȶȫɀ ȵȹȸȿȰȻȰȸɁȳȳ ȹȬȼȾȱȯȫɉȽȼɊ ȺȻȹȬȶȰȷɆ ȻȫȲȶȳɂȸɆɀ 
ȹȬȶȫȼȽȰȴ ȼȹȭȻȰȷȰȸȸȹȴ ȸȫȾȵȳ: ȷȫȽȰȷȫȽȳȵȳ, ȳȸȿȹȻȷȫɁȳȹȸȸɆɀ 
ȽȰɀȸȹȶȹȮȳȴ ȳ ȬȳȹȶȹȮȳȳ, ȽȰɀȸȳɂȰȼȵȳɀ ȸȫȾȵ ȳ ȼȹɁȳȹȶȹȮȳȳ, 
ȷȰȯȳɁȳȸȼȵȳɀ ȸȫȾȵ ȳ ȿȫȻȷȫɁȳȳ, ȼȰȶɇȼȵȹɀȹȲɊȴȼȽȭȰȸȸɆɀ ȸȫȾȵ ȳ ȸȫȾȵ ȹ 
ȒȰȷȶȰ, ȳȼȽȹȻȳȳ, ȿȳȶȹȶȹȮȳȳ, ȺȰȯȫȮȹȮȳȵȳ ȳ ȿȳȶȹȼȹȿȳȳ, 
ɈȵȹȸȹȷȳɂȰȼȵȳɀ ȳ ɉȻȳȯȳɂȰȼȵȳɀ ȸȫȾȵ, ȺȼȳɀȹȶȹȮȳȳ, ȳȼȵȾȼȼȽȭȹȭȰȯȰȸȳɊ ȳ 
ɈȵȹȶȹȮȳȳ.  ȜȬȹȻȸȳȵ ȺȻȰȯȼȽȫȭȶɊȰȽ ȳȸȽȰȻȰȼ ȯȶɊ ȾɂɋȸɆɀ ȻȫȲȶȳɂȸɆɀ 
ȳȼȼȶȰȯȹȭȫȽȰȶɇȼȵȳɀ ȸȫȺȻȫȭȶȰȸȳȴ, ȺȻȰȺȹȯȫȭȫȽȰȶȰȴ, ȼȽȾȯȰȸȽȹȭ ȳ 
ȫȼȺȳȻȫȸȽȹȭ ð ȭȼȰɀ, ȵȽȹ ȳȸȽȰȻȰȼȾȰȽȼɊ ȻȫȲȭȳȽȳȰȷ ȼȹȭȻȰȷȰȸȸȹȴ ȸȫȾȵȳ. 
ȍȼȰ ȼȽȫȽɇȳ ȺȻȰȯȼȽȫȭȶȰȸɆ ȭ ȫȭȽȹȻȼȵȹȴ ȻȰȯȫȵɁȳȳ. 
The materials of the conference have presented the results of the latest 
research in various fields of science: ɇathematics, information technology 
and engineering and social sciences, medical sciences and pharmacy, 
agriculturalscience and earth science, biological and historical sciences, 
philology, educational sciences, philosophy, economics and jurisprudence, 
psychological science, art Criticism and ecology . The collection is of 
interest to researchers, graduate students, doctoral candidates, teachers, 
students - for anyone interested in the latest trends of the world of science. 
All articlesare presentedin theauthor's edition. 
 
 

ISBN-13: 978-1500415334  

ISBN-10: 1500415332 
 

                         ȋȭȽȹȻɆ ȸȫȾɂȸɆɀ ȼȽȫȽȰȴ, 2014 
ȘȫȾɂȸȹ-ȳȲȯȫȽȰȶɇȼȵȳȴ ɁȰȸȽȻ çșȽȵȻɆȽȳȰè, 2014 

                                                     Authors, 2014 
                                                  Scientific Publishing  Center çDiscoveryè, 2014 

 



3 
 

CONTENT   
 
SECTION I  
Mathematics (ȗȫȽȰȷȫȽȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 
ȘȳȵȳȽȳȸ ȋ. ȍ., ȘȳȵȳȽȳȸ ȍ. ȍ. 
ȝțȐȘȏȦ ȡȐȖȐȘȋȚțȋȍȖȐȘȘȦȠ ȜȓȜȝȐȗééééééé..9 
 
SECTION  II  
InformationTechnology (ȓȸȿȹȻȷȫɁȳȹȸȸɆȰ ȽȰɀȸȹȶȹȮȳȳ) 
 
Nebaev I. A., Pervushina M. O. 
TECHNOLOGIES AND ALGORITHMS FOR  
ERROR-CORRECTING CODING IN MODERN  
INFORMATION AND COMMUNICATION SYSTEMSéééé.15 
 
SECTION III  
Chemical sciences (ȠȳȷȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 
ȕȻȹȶȰȭȰɁ ȋ. ȋ., ȌȹȮȫɂȰȭ ȓ. ȋ., ȘȳȵȳȽȳȸ ȕ. Ȝ., Ȍȹȴȵȹ Ȑ. Ȑ., 
ȗȰȯȭȰȯȰȭȫ Ȫ. ȍ. 
ȍȖȓȪȘȓȐ ȚțȓțșȏȦ ȋȘȝȓȌȓșȝȓȕșȍ 
ȡȐȟȋȖșȜȚșțȓȘșȍșȎș țȪȏȋ Șȋ țȋȒȗȐț  
ȘȋȘșȕȋȚȜȞȖ Șȋ șȜȘșȍȐ ȋȖȧȎȓȘȋȝȋ ȘȋȝțȓȪééé..20 
ȘȫȭȫȶɇȸȰȭȫ ȓ. ȋ., ȕȻȹȶȰȭȰɁ ȋ. ȋ., ȌȹȮȫɂȰȭ ȓ. ȋ., 
 ȘȳȵȳȽȳȸ ȕ. Ȝ., Ȍȹȴȵȹ Ȑ. Ȑ., ȗȰȯȭȰȯȰȭȫ Ȫ. ȍ. 
ȓȜȜȖȐȏșȍȋȘȓȐ ȜȞȚțȋȗșȖȕȞȖȪțȘȦȠ ȜȍșȔȜȝȍ 
ȘȋȘșȕȋȚȜȞȖ ȋȞȕȜȓȘșȍéééééééééééééé.23 
 
SECTION  IV 
Earth Science (ȘȫȾȵȳ ȹ ȒȰȷȶȰ) 
 
Banshchikova L., Banshchikov A.  

DETERMINATION OF THE  PARAMETERS  
OF WINTER FLOODSééééééééééééééééé. 27  
 
 
 



4 
 

SECTION V 
Engineering (ȝȰɀȸȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 
ȟȳȶȳȸȫ ș. ȋ., ȜȽȰȺȫȸȹȭ Ȑ. Ȗ. 
șȜșȌȐȘȘșȜȝȓ șȡȐȘȕȓ ȓȒȘșȜȋ Ȥǽȝșȕ  
ȝȪȎșȍȦȠ ȨȖȐȕȝțȓȢȐȜȕȓȠ ȗȋȣȓȘéééééééééé36 
ȣȶɊɀȹȭ Ȝ. ȗ., ȕȻȳȭȾȶȳȸȫ Ȩ. ȟ. 
ȒȋȏȋȢȋ șȚȝȓȗȋȖȧȘșȎș țȋȜȚțȐȏȐȖȐȘȓȪ 
ȘȋȏȐȑȘșȜȝȓ ȗȐȑȏȞ ȨȖȐȗȐȘȝȋȗȓ ȕșȘȜȝțȞȕȡȓȔ  
Țțȓ ȕțȞȢȐȘȓȓéééééééééééééééééé.éé42 
 
SECTION  VI  
Medical sciences (ȗȰȯȳɁȳȸȼȵȳȰ ȸȫȾȵȳ) 
 
Bayimbetov G. J.   
ROLE OF THE VOLUME DEFICIT AND ATYPICAL  
STRAIN CHILDREN POSTTRAUMATIC  
ELBOW JOINT CONTRACTUREéééééééééééé...é.46 
ȑȳȮȾȶȳȸȫ ȍ. ȍ., țȾȷɊȸɁȰȭ ȍ. ȋ. 
șȜșȌȐȘȘșȜȝȓ șȌȗȐȘȋ ȖȓȚȓȏșȍ Ȟ ȌșȖȧȘȦȠ, 
ȓȘȟȓȡȓțșȍȋȘȘȦȠ ȡȓȝșȗȐȎȋȖșȍȓțȞȜșȗ  
ȓ ȍȓțȞȜȋȗȓ, ȍȦȒȦȍȋȩȤȓȗȓ șȜȝțȦȐ 
 țȐȜȚȓțȋȝșțȘȦȐ ȒȋȌșȖȐȍȋȘȓȪéééééééééééé52 
 
SECTION VI I  
Pharmacology, pharmacy (ȟȫȻȷȫȵȹȶȹȮȳɊ, ȿȫȻȷȫɁȳɊ) 
 
Timanyuk I., Malyi V.  
DEVELOPMENT PROBLEMS  
OF TECHNOLOGY TRANSFER IN PHARMACYéééé.ééé56 
 
SECTION VII I  
Agriculturalscience (ȜȰȶɇȼȵȹɀȹȲɊȴȼȽȭȰȸȸɆȰ ȸȫȾȵȳ) 
 
ȕȾȲȸȰɁȹȭȫ ȝ. ȍ., ȜȫȾȬȰȸȹȭȫ ȗ. Ȏ., ȕȾȶȵȰȰȭ Ȑ. Ȑ.,  
ȕȾȶȸȫȲȫȻȹȭ Ȍ. ȋ., ȋȴȽȱȫȸȹȭȫ ȋ. ȋ., ȐȶȾȬȫȰȭȫ ȗ.Ȑ. 
ȚțȓȗȐȘȐȘȓȐ ȚșȢȍȐȘȘȦȠ ȗȓȕțșșțȎȋȘȓȒȗșȍ  
ȏȖȪ ȜȝȓȗȞȖȪȡȓȓ țșȜȝȋ ȖȩȡȐțȘȦééééééé.éé..61 



5 
 

ȣȷȫȽȹȭȫ ȋ. ȓ., ȕȾȶɇȸȰȭȫ Ș. Ȏ. 
ȓȒȞȢȐȘȓȐ ȌȋȕȝȐțȓȡȓȏȘșȎș ȚțȐȚȋțȋȝȋ  
ȏȖȪ ȜȍȐȕȖșȜȋȠȋțȘșȎș ȚțșȓȒȍșȏȜȝȍȋééééééé65 
 
SECTION  IX  
Historical  Sciences (ȓȼȽȹȻȳɂȰȼȵȳ ȰȸȫȾȵȳ) 
 
ȕȻȫȼȫȭȳȸ ȍ. ȋ. 
ȓȒ  ȓȜȝșțȓȓ  șȜȝȋȟȧȐȍȋéééééééééééé.éé69 
 
ȢȾȵȷȫȼȹȭȫ ȕ. ȋ. 
țșȖȧ ȚțșȟȐȜȜșțȋ ȓȗȚȐțȋȝșțȜȕșȎș ȝșȗȜȕșȎș 
ȞȘȓȍȐțȜȓȝȐȝȋ  ȓ.ȋ. ȗȋȖȓȘșȍȜȕșȎș  
ȍ șȌȤȐȜȝȍȐȘȘșȔ ȓ ȕȞȖȧȝȞțȘșȔ ȑȓȒȘȓ  
Ȏșțșȏȋ ȝșȗȜȕȋ ȍ ȘȋȢȋȖȐ XX ȍȐȕȋééééééééé.74 
 
SECTION  X 
Economics (ȨȵȹȸȹȷȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 
ȋȭȯȰȰȸȵȹ Ȝ. Ȝ. 
ȝȐȠȘșȖșȎȓȢȐȜȕșȐ țȋȒȍȓȝȓȐ  
ȨȖȐȕȝțșȨȘȐțȎȐȝȓȕȓ ȌȐȖȋțȞȜȓéééééééééé...79 
ȕȻȹȽȹȭȫ ȍ. ȍ. 
ȜșȍȐțȣȐȘȜȝȍșȍȋȘȓȐ ȌȓȒȘȐȜ-ȚȖȋȘȓțșȍȋȘȓȪ  
ȕȋȕ ȗȐȝșȏ țȐȣȐȘȓȪ șȜȘșȍȘȦȠ ȚțșȌȖȐȗ   
țȋȒȍȓȝȓȪ ȗȋȖșȎș ȌȓȒȘȐȜȋ ȍ țșȜȜȓȓéééééé..é84 
ȗȫȶȫɀȹȭȼȵȫɊ ȗ. ȍ. 
ȍȖȓȪȘȓȐ ȞțȌȋȘȓȜȝȓȢȐȜȕșȔ ȜȓȜȝȐȗȦ  
Șȋ ȓȘȘșȍȋȡȓșȘȘșȜȝȧ ȎșțșȑȋȘ. ééééééééé89 
Mekhedov S. V. 
ECO-RESPONSIBILITY AS A FACTOR 
 OF COMPETITIVENESS OF PLAYERS  
IN THE INTERNATIONAL  FIELDéééééééééééé100 
ȗȰȻȵȾȶȹȭȫ ȩ . ȍ.  
țșȖȧ   ȕșȗȚȖȐȕȜȘȦȠ    ȑȓȒȘȐȘȘȦȠ   ȡȓȕȖșȍ  
ȝșȍȋțșȍ ȓ   țȐȜȞțȜșȍ  Țțȓ ȚȖȋȘȓțșȍȋȘȓȓ ȓȠ 
ȨȟȟȐȕȝȓȍȘșȜȝȓéééééééééééééééééé105 
 



6 
 

șȵȹȸȰɃȸȳȵȹȭ ȋ. ȓ. 
ȋȘȋȖȓȒ ȕșȨȟȟȓȡȓȐȘȝȋ çȜțșȕȋ șȌșțșȝȋ ȒȋȚȋȜșȍè  
Șȋ ȚțȓȗȐțȐ ȕșȗȚȋȘȓȓ  çNIKE , INCéééééééé.é115 
Peleckis K, Peleckienŕ V., ġimelytŕ A. 

ANALYSIS OF EUROPEAN UNION INSURANCE 
COMPANIES:NEW REGULATION QUANTITATIVE  
IMPACT STUDYõ RESULTSééééééééééééééé...117 
Peleckis K, Peleckienŕ V., ġimelytŕ A. 

INCREASING THE INTERNATIONAL COMPETITIVENESS  
OF EUROPEAN UNION INSURANCE INDUSTRYéééé..é.126 
ȟȫȯȰȰȭȫ Ȑ. ȓ. 
ș țșȖȓ ȌȩȏȑȐȝȘșȔ ȜȝțȋȝȐȎȓȓ ȍ ȕȋȞȒȋȖȧȘșȜȝȓ 
ȚțșȝȓȍșțȐȢȓȔ ȜȓȜȝȐȗȦ ȗȐȑȌȩȏȑȐȝȘșȎș 
țȐȎȞȖȓțșȍȋȘȓȪ țȐȎȓșȘȋ ȓ ȟȓȘȋȘȜșȍșȎș 
ȜșȜȝșȪȘȓȪ ȗȞȘȓȡȓȚȋȖȓȝȐȝșȍééééééééé..é140 
 
SECTION X I  
Philosophy of Science (ȟȳȶȹȼȹȿȼȵȳȰ ȸȫȾȵȳ) 
 
Stepanova D. 
CONVERGENCE PROCESS IN MODERN MEDIA SPACE: 
REGIONAL ASPECTééééééééééééééééé..é149 
 
SECTION  XI I  
Philology (ȟȳȶȹȶȹȮȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 
ȋȸȳȵȳȸȫ Ȑ. ȓ. 
ȗȐȝȋȟșțȋ ȍ ȘȋȣȐȔ ȑȓȒȘȓééééééééééééé152 
ȍȳȯȳɃȰȭȫ Ȝ. ȕ. 
ȗȐȝșȏ șȡȐȘȕȓ ȞțșȍȘȪ șȜȍșȐȘȘșȜȝȓ 
ȕșȗȚȧȩȝȐțȘȦȗȓ ȝȐțȗȓȘȋȗȓ ȓ ȑȋțȎșȘȓȒȗȋȗȓé156 
ȒȳȷȹȭȰɁ Ș. ȍ. 
CȖșȍșșȌțȋȒșȍȋȝȐȖȧȘȦȐ ȜțȐȏȜȝȍȋ ȚȐțȐȏȋȢȓ 
ȨȗșȡȓșȘȋȖȧȘș-ȨȕȜȚțȐȜȜȓȍȘșȔ ȓȘȟșțȗȋȡȓȓ  
ȍ ȋȘȎȖȓȔȜȕșȗ ȪȒȦȕȐéééééééééééééééé159 
 
 
 



7 
 

ȚȶȹȽȸȳȵȹȭȫ Ȏ. Ȝ.  
ȜȓȘșȘȓȗȓȪ ȜȖșȑȘșȚșȏȢȓȘȐȘȘȦȠ  
ȚțȐȏȖșȑȐȘȓȔ Ȝ ȚțȓȜȞȌȜȝȋȘȝȓȍȘș- 
ȋȝțȓȌȞȝȓȍȘȦȗȓ ȚțȓȏȋȝșȢȘȦȗȓ ȢȋȜȝȪȗȓ 
ȓ ȚțșȜȝȦȠ ȚțȐȏȖșȑȐȘȓȔ ȍ ȜȍȐȝȐ ȝȐșțȓȓ 
ȜȐȗȋȘȝȓȢȐȜȕȓȠ ȟșțȗ ȗȦȣȖȐȘȓȪééééééééé163 
ȢȳȵȭȫȳȯȲȰ ȋ. ȋ. 
ȜȝțȞȕȝȞțȘȦȐ ȍȓȏȦ ȌȓȘȋțȘȦȠ ȗȐȝȋȟșț 
(Șȋ ȗȋȝȐțȓȋȖȐ țȋȜȜȕȋȒșȍ ȍ. ȘȋȌșȕșȍȋ)ééééé.é168 
 
SECTION  XII I  
Jurisprudence (ȩȻȳȯȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 
ȓȬȻȫȳȷȹȭ Ș. Ȝ. 
ȘȋțȞȣȐȘȓȐ ȌȋȒșȍȦȠ ȚțȓȘȡȓȚșȍ  
ȗȐȑȏȞȘȋțșȏȘșȎș Țțȋȍȋ ȕȋȕ ȚțȓȢȓȘȋ  
șȜȖȋȌȖȐȘȓȪ ȐȎș ȍȖȓȪȘȓȪ ȍ ȜșȍțȐȗȐȘȘșȗ ȗȓțȐé.173 
Ponomarev O., Shukina A. 
PROCEDURAL AND INSTITUTIONAL  PREREQUISITES  
OF THE STATE FINANCIAL CONTROLéééééééééé178 
 
SECTION XIV  
Educational Sciences (ȚȰȯȫȮȹȮȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 
ȌȫɀȷȫȽ Ș. ȍ. 
ȍȖȓȪȘȓȐ ȓȘȟșțȗȋȡȓșȘȘȦȠ ȝȐȠȘșȖșȎȓȔ Șȋ 
ȟșțȗȓțșȍȋȘȓȐ ȕșȘȕȞțȐȘȝșȜȚșȜșȌȘșȜȝȓ  
ȞȢȓȝȐȖȪ ȘȋȢȋȖȧȘȦȠ ȕȖȋȜȜșȍéééééééééé....183 
Shkuricheva N. A 
VICTIMOLOGICAL ASPECTS OF INTERPERSONAL 
RELATIONSHIPSOF YOUNGER SCHOOLBOYSééééé.....185 
Tankova R. D. 
CREATION OF A SUPPORTIVE ENVIRONMENT  
FOR BILINGUAL PEOPLE OF GYPSY ORIGIN,  
WHO ARE NOT FLUENT IN THE OFFICIAL  
LANGUAGE OF THE COUNTRYééééééééééé..é189 
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SECTION  XV 
Art Criticism (ȓȼȵȾȼȼȽȭȹȭȰȯȰȸȳȰ) 
 
ȍȫȻȳȭȹȸɂȳȵ ȋ. ȍ. 
ȜȐȗȋȘȝȓȕȋ ȍȦȣȓȍȕȓ ȍ ȞȕțȋȓȘȜȕșȔ șȏȐȑȏȐééé200 
 
SECTION XV I 
Psychological science (ȚȼȳɀȹȶȹȮȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 
ȡȫȴ Ȗ. ȍ.  
ȝȐșțȐȝȓȢȐȜȕȓȔ ȋȘȋȖȓȒ ȚșȘȪȝȓȪ  
ȓȘȘșȍȋȡȓșȘȘȋȪ ȋȕȝȓȍȘșȜȝȧééééééééééé.204 
ȢȰȵȻɆȮȳȸȫ ȝ. ȋ., ȓȭȫɄȰȸȵȹ ȋ. Ț. 
ȓȜȜȖȐȏșȍȋȘȓȐ ȍȖȓȪȘȓȪ ȕȞȖȧȝȞțȘșȔ ȏȓȘȋȗȓȕȓ  
Șȋ ȜșȡȓșȕȞȖȧȞțȘȞȩ ȓȏȐȘȝȓȟȓȕȋȡȓȩ  
ȖȓȢȘșȜȝȓéééééééééééééééééééééé208 
 
SECTION  XVI I 
Social sciences (ȜȹɁȳȹȶȹȮȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 
ȕȾȲȸȰɁȹȭȫ ȏ. Ȝ. 
șȜșȌȐȘȘșȜȝȓ ȚșȏȎșȝșȍȕȓ ȌȞȠȎȋȖȝȐțșȍ  
ȍ ȜȓȜȝȐȗȐ ȝțȋȘȜȟșțȗȋȡȓȓ  
ȜșȏȐțȑȋȝȐȖȧȘșȜȝȓ ȝțȞȏȋééééééééééééé214 
 
SECTION  XVII I   
Ecology (ȨȵȹȶȹȮȳɊ) 
 
ȎȹȸɂȫȻȹȭȫ ș. ȍ. 
ȨȕșȖșȎȓȢȐȜȕȓȔ ȚțșȐȕȝ çȨȕșè ȕȋȕ ȓȘȜȝțȞȗȐȘȝ 
ȨȕșȖșȎȓȢȐȜȕșȎș ȚțșȜȍȐȤȐȘȓȪ ȗșȖșȏȐȑȓéé..é220 
ȕȾȲȸȰɁȹȭȫ Ȝ. ȍ. 
șȜșȌș șȠțȋȘȪȐȗȦȐ ȚțȓțșȏȘȦȐ ȝȐțțȓȝșțȓȓ     
ȜȋȘȕȝ-ȚȐȝȐțȌȞțȎȋ: ȜșȠțȋȘȐȘȓȐ țȐȑȓȗȋ ȓ 
șȚȝȓȗȓȒȋȡȓȪ ȟȞȘȕȡȓȔééééééééééééé..é224 
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SECTION I  
Mathematics (ȗȫȽȰȷȫȽȳɂȰȼȵȳȰ ȸȫȾȵȳ) 
 

ȘȳȵȳȽȳȸ ȋ. ȍ. 
ȜȳȼȽȰȷȸɆȴ ȳȸȱȰȸȰȻ ȡȓȕ, a.nikitin@chtp.net 

ȘȳȵȳȽȳȸ ȍ.ȍ. 
ȜȳȼȽȰȷȸɆȴ ȫȸȫȶȳȽȳȵ ȡȓȕ, videocat@yandex.ru 

ȡȓȕ: ȡȰȸȽȻ ȓȸȸȹȭȫɁȳȹȸȸȹȮȹ ȕȹȸȼȾȶɇȽȳȻȹȭȫȸȳɊ,  
Ȯ. ȜȫȸȵȽ-ȚȰȽȰȻȬȾȻȮ 

 
ȝțȐȘȏȦ ȡȐȖȐȘȋȚțȋȍȖȐȘȘȦȠ ȜȓȜȝȐȗ 

 
ȞȻȫȭȸȰȸȳɊ ȼȳȼȽȰȷȸȹȴ ȯȳȸȫȷȳȵȳ ȺȹȼȽȻȹȰȸɆ ȸȫ ȹȼȸȹȭȰ ȭȫȻȳȫɁȳȹȸȸȹȮȹ ȺȻȳȸɁȳȺȫ 
ȹȺȽȳȷȫȶɇȸȹȮȹ ȯȰȴȼȽȭȳɊ ȳ ȺȻȳȸɁȳȺȫ ȹȽȸȹȼȳȽȰȶɇȸȹȼȽȳ. 
ȕȶɉɂȰȭɆȰ ȼȶȹȭȫ: ȭȻȰȷɊ, ɁȰȶɇ, ȹȽȸȹȼȳȽȰȶɇȸȹȼȽɇ, ȽȻȰȸȯ, ȬȳɈȵȼȺȹȸȰȸȽȫ. 
 

I.ȍȭȰȯȰȸȳȰ 
ȜȽȻȹȮȹ ȮȹȭȹȻɊ, ȽȻȰȸȯ ñ ɈȽȹ ȷȫȽȰȷȫȽȳɂȰȼȵȳȴ ȹȬȻȫȲ ȽȰȸȯȰȸɁȳȳ 

ȻȫȲȭȳȽȳɊ ȳȲȾɂȫȰȷȹȴ ȼȳȼȽȰȷɆ, ȹȽȻȫȱȫɉɄȳȴ ȸȫȺȻȫȭȶȰȸȸȹȼȽɇ ȳ 
ȲȫȵȹȸȹȷȰȻȸȹȼȽȳȳȲȷȰȸȰȸȳɊ ȰɋȺȹȵȫȲȫȽȰȶȰȴ. 

ȏȶɊ ȹȺȳȼȫȸȳɊ ȹȬȳɀȹȯȸɆɀ ȳ ȵȻȫȽȵȹȼȻȹɂȸɆɀ ȽȰȸȯȰȸɁȳȴ 
ȲȫɂȫȼȽȾɉ ȯȹȼȽȫȽȹɂȸȹ ȼȽȰȺȰȸȸɆɀ ȳ ɈȵȼȺȹȸȰȸɁȳȫȶɇȸɆɀ ȽȻȰȸȯȹȭ, ȫ Ƚȹ ȳ 
ȭȹȭȼȰ ȳȸȽȾȳȽȳȭȸɆɀ ȳȶȳ ȵȹȸɅɉȸȵȽȾȻȸɆɀ ȺȻȰȯȼȽȫȭȶȰȸȳȴ. ȕȫȵ ȭ 
ȽȻȰȸȯȫɀ ȷȹȯɆ, ȼȽȫȭɃȳɀ ȸɆȸȰ ȷȹȯȸɆȷȳ. Ȑȼȶȳ ȱȰ ȻȰɂɇ ȳȯɋȽ ȹ 
ȺȻȳȸɊȽȳȳ ȼȽȻȫȽȰȮȳɂȰȼȵȳɀ ȻȰɃȰȸȳȴ, ȺȹȶȰȲȸȹ ȺȹȺɆȽȫȽɇȼɊ ȾȶȹȭȳȽɇ 
çȸȰȲȻȳȷȹȰ ȭȰɊȸȳȰ ȬȾȯȾɄȰȮȹè (ȟ. ȘȳɁɃȰ, 1882). ȚȹȼȽȫȻȫȽɇȼɊ ȾȲȸȫȽɇ 
ȵȫȵ ȬɆ ȽȹɂȵȾ ȲȻȰȸȳɊ ȼȫȷȹȴ ȚȻȳȻȹȯɆɀȹȽɊ ȬɆ ȭ ȭȰȻȹɊȽȸȹȼȽȸȹȷ ȼȷɆȼȶȰ. 
ȝȾȽ ȬȰȲ ȼȳȼȽȰȷȸɆɀ ȳȸȼȽȻȾȷȰȸȽȹȭ ȸȰ ȹȬȹȴȽȳȼɇ. ȜȻȰȯȳ ȸȳɀ ñ ȷȰȽȹȯɆ 
ȺȻȹȮȸȹȼȽȳȵȳ ȳ ȺȻȹȰȵȽȳȻȹȭȫȸȳɊ ȬȾȯȾɄȰȮȹ, ȭ Ƚ.ɂ. ȳȲȶȫȮȫȰȷȫɊ ȻȫȬȹȽȫ ȳ 
ȭɆȽȰȵȫɉɄȫɊ ȳȲ ȸȰɋ ȼȳȼȽȰȷȫ ȷȫȼȼȹȭɆɀ ȲȫȵȹȸȹȷȰȻȸȹȼȽȰȴ ȻȫȲȭȳȽȳɊ.  

I. ȡȰȶȰȸȫȺȻȫȭȶȰȸȸȫɊ ȼȳȼȽȰȷȫ. 
țȫȼȼȷȹȽȻȳȷȷȸȹȱȰȼȽȭȹ ɈȵȹȸȹȷȳɂȰȼȵȳɀ, ȼȹɁȳȫȶɇȸɆɀ, 

ȽȰɀȸȳɂȰȼȵȳɀ, ȬȳȹȶȹȮȳɂȰȼȵȳɀ ȳ ȳȸɆɀ ȼȳȼȽȰȷ.ȍɆȯȰȶȳȷ ȷȰȽȫȼȳȼȽȰȷȾ, 
ȼȹȼȽȹɊɄȾɉ ȳȲ ɁȰȶȰȸȫȺȻȫȭȶȰȸȸȹȴȼȳȼȽȰȷɆ ȳ ȹȵȻȾȱȫɉɄȰȴ ȼȻȰȯɆ. 

ȚȾȼȽɇ ȼȹȼȽȹɊȸȳȰ ȼȳȼȽȰȷɆ ȹȺȻȰȯȰȶɊȰȽȼɊ ȺȰȻȰȷȰȸȸȹȴY, ȼȽȻȰȷɊɄȰȴȼɊ 
ȵ ɁȰȶȳ 

1
Y , ȸȫɂȳȸȫɊ ȼ ȾȻȹȭȸɊ

0
Y , ȯȹȼȽȫȽȹɂȸȹ ȯȫȶɋȵȹȮȹ ȹȽ ɁȰȶȳ.  

ȍȭȰȯɋȷ ȸȹȻȷȳȻȹȭȫȸȸȾɉ ȺȰȻȰȷȰȸȸȾɉ
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( )( )0 1 0y = Y-Y Y -Y . ȝȰȷ ȼȫȷɆȷ, ȺȻȳɀȹȯȳȷ ȵ ȷȸȹȱȰȼȽȭȰȸȸȹȴ 

ȳȯȰȫȶȳȲȫɁȳȳ ȼȳȼȽȰȷ, ȸȳȭȰȶȳȻȹȭȫȭȳɀ ȺȻȳȻȹȯȾ ȳ ȼȹȯȰȻȱȫȸȳȰ ɁȰȶȰȴ.ȍ 
ɀȹȯȰ ȻȫȲȭȳȽȳɊ ȼȳȼȽȰȷɆ ȺȰȻȰȷȰȸȸȫɊyȳȲȷȰȸɊȰȽȼɊ ȹȽ ȸȾȶɊ ȯȹ ȰȯȳȸȳɁɆ 
ȭȸȰ ȲȫȭȳȼȳȷȹȼȽȳ ȹȽ ȼȹȹȽȸȹɃȰȸȳɊ ȷȰȱȯȾ ȺȻȰȯȰȶȫȷȳ, ȯȫȱȰ ȺȻȳ 

1 0
<Y Y . ȨȽȹ ȯȫɋȽ ȹȼȸȹȭȫȸȳȰ ȳȸȽȰȻȺȻȰȽȳȻȹȭȫȽɇȺȰȻȰȷȰȸȸȾɉȵȫȵ 

ȭȰȻȹɊȽȸȹȼȽɇ ȯȹȼȽȳȱȰȸȳɊ ɁȰȶȳ. 
ȍȰȻȹɊȽȸȹȼȽȸȹȰ ȹȺȳȼȫȸȳȰ ȿȫȲ ȻȫȲȭȳȽȳɊ ȺȹȲȭȹȶɊȰȽ ȭȭȰȼȽȳ 

ɈȸȽȻȹȺȳɉ ȼȳȼȽȰȷɆ ln-s = y ȵȫȵ ȷȰȻȾ ȸȰȾȺȹȻɊȯȹɂȰȸȸȹȼȽȳ ȼȳȼȽȰȷɆ, 

ȵȫȵ ȷȰȻȾ ȽȰȵȾɄȰȮȹȻȫȲȸȹȹȬȻȫȲȳɊ ȰȰ ȭȹȲȷȹȱȸɆɀ ȹȬȶȳȵȹȭ. 

ȜȹȹȽȭȰȽȼȽȭȰȸȸȹ, ȸȰȮɈȸȽȻȹȺȳɊ() ln-s = y ɀȫȻȫȵȽȰȻȳȲȾȰȽ 

ȳȸȿȹȻȷȫɁȳȹȸȸɆȴ ȾȻȹȭȰȸɇ ȼȳȼȽȰȷɆ ȹȽȸȹȼȳȽȰȶɇȸȹ Ȳȫȯȫȸȸȹȴ ɁȰȶȳ.  
ȌȹȶȰȰ ȽȹȮȹ, Ⱦȼȳȶȳȭ ȶȹȮȫȻȳȿȷȳɂȰȼȵȹȰ ȺȻȰȯȼȽȫȭȶȰȸȳȰ ɈȸȽȻȹȺȳȳ, 

ȭȭȰȯɋȷ ȸȹȭȹȰ ȺȹȸɊȽȳȰ ñ ȬȳɈȸȽȻȹȺȳɉ ȼȳȼȽȰȷɆ ( )ln ln- -S = y . 

ȌȳɈȸȽȻȹȺȳɉȬȾȯȰȷ ȻȫȼȼȷȫȽȻȳȭȫȽɇ ȵȫȵ çȻȫȬȹȽȹȼȺȹȼȹȬȸȹȼȽɇèȼȳȼȽȰȷɆȭ 
ȽȰȵȾɄȰȷ ȼȹȼȽȹɊȸȳȳ, ȵȫȵ Ȱɋ çɈȸȰȻȮȰȽȳɂȰȼȵȳȴ ȺȹȽȰȸɁȳȫȶè,çȺȹȽȰȸɁȳȫȶ 
ȭȹȺȶȹɄȰȸȳɊè, ȹȽ ȵȹȽȹȻȹȮȹ ȲȫȭȳȼȳȽȻȰȫȶȳȲȾȰȷȹȼȽɇ ɁȰȶȳ. ȚȹȽȰȸɁȳȫȶ 
ȭȹȺȶȹɄȰȸȳɊ ȹȽȻȳɁȫȽȰȶȰȸ ȸȫ çȺȹȯȮȹȽȹȭȳȽȰȶɇȸȹȷ ɈȽȫȺȰè, ȭȺȶȹȽɇ ȯȹ

0,4= ºy 1 e , ȳ ȶȳɃɇ ȲȫȽȰȷ ȼȽȫȸȹȭȳȽȼɊ ȺȹȶȹȱȳȽȰȶɇȸɆȷ. ȚȻȳɂɋȷ 

ȽȻȰȬȾɉȽȼɊ ȬȰȼȵȹȸȰɂȸȹ ȬȹȶɇɃȳȰ ȾȼȳȶȳɊ ȳ ȯȶɊ ȽȹȮȹ, ɂȽȹȬɆ ȼȯȭȳȸȾȽɇȼɊ 
ȼ ȷɋȻȽȭȹȴ Ƚȹɂȵȳ, ȳ ȯȶɊ ȻȰȫȶȳȲȫɁȳȳ ɁȰȶȳ çȬȰȲ ȼȾɂȵȫ ȳ ȲȫȯȹȻȳȸȵȳè, ɂȽȹ, 

ȵȫȵ ȳȲȭȰȼȽȸȹ, ȸȰȭȹȲȷȹȱȸȹ Ⱥȹ Ȳȫȵȹȸȫȷ ȗɈȻȿȳJ. 
II. ȍȻȰȷɊ ȭȸȰɃȸȰȰ ȳ ȭȸȾȽȻȰȸȸȰȰ 

ȜȹȼȽȹɊȸȳȰ ȹȵȻȾȱȫɉɄȰȴ ȼȻȰȯɆ ȹȺȻȰȯȰȶɊȰȽ ȺȰȻȰȷȰȸȸȫɊ X , 
ȳȷȰɉɄȫɊ ȼȷɆȼȶ ȭȸȰɃȸȰȮȹ ȻȰȼȾȻȼȫ ȼȳȼȽȰȷɆ. ȍȭȰȯɋȷ ȬȰȲȻȫȲȷȰȻȸȾɉ 

ȺȰȻȰȷȰȸȸȾɉ( )0 mx = X-X X , ȮȯȰ 
0

X  ñ ȸȫɂȫȶȹ ȹȽȼɂɋȽȫ, 
m

X  

ñ ȷȫȼɃȽȫȬ ȻȰȼȾȻȼȫ. ȝȰȷ ȼȫȷɆȷ, çȹȬȰȲȶȳɂȳȷèȳ ȻȰȼȾȻȼɆ ȼȳȼȽȰȷ. 
ȚȹȼȵȹȶɇȵȾ ȭȻȰȷɊ ȹȬɆɂȸȹ ȭɆȼȽȾȺȫȰȽ ȭȫȱȸȰȴɃȳȷ ȻȰȼȾȻȼȹȷ ȻȫȲȭȳȽȳɊ, 
ȸȫȲȹȭɋȷ ȺȰȻȰȷȰȸȸȾɉ xȭȸȰɃȸȳȷ ȭȻȰȷȰȸȰȷ. Țȹ ȼȾȽȳ, ɈȽȹ ȭȻȰȷɊ ȶȳȸȰȴȸȹ, 
ȵȫȵ ȫȼȽȻȹȸȹȷȳɂȰȼȵȹȰ ȭȻȰȷɊ ȳȶȳ ȭȻȰȷɊ ȭ ȾȻȫȭȸȰȸȳɊɀ ȿȳȲȳȵȳ, ȳ ȹȸȹ 
ȹȬȶȫȯȫȰȽ ȼȭȹȴȼȽȭȫȷȳ ȸȰȴȽȻȫȶɇȸȹȮȹ ȭȸȰɃȸȰȮȹ ȺȫȻȫȷȰȽȻȫ. 

Ȝ ȯȻȾȮȹȴ ȼȽȹȻȹȸɆ, ȳȷȰȰȽȼɊ ȫȶɇȽȰȻȸȫȽȳȭȸȹȰ ȺȻȰȯȼȽȫȭȶȰȸȳȰ ȹ 
ȼȹȬȼȽȭȰȸȸȹȷ,ȼȾȬɅȰȵȽȳȭȸȹȷ, ȭȸȾȽȻȰȸȸȰȷ ȭȻȰȷȰȸȳ ȼȳȼȽȰȷɆ, ȼȭɊȲȫȸȸȹȷ 
ȼ ȳȲȷȰȸȰȸȳȰȷ Ȱɋ ȼȭȹȴȼȽȭ, ȫ ȸȰ ȼ ȳɀ ȭȸȰɃȸȳȷȳ ȺȻȹɊȭȶȰȸȳɊȷȳ (ȍ. ȓ. 
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ȍȰȻȸȫȯȼȵȳȴ, 1988; ȓ. ț.ȚȻȳȮȹȱȳȸ, 1985). ȚȹȼȵȹȶɇȵȾ ȭ ȺȹȸɊȽȳȳ 
çȭȸȾȽȻȰȸȸȰȰ ȭȻȰȷɊè ȯȹȶȱȸȫ ȹȽȻȫȱȫȽɇȼɊ ȵȹȹȻȯȳȸȫɁȳɊ ȼȷȰȸɊɉɄȳɀ ȯȻȾȮ 
ȯȻȾȮȫ ȼȹȼȽȹɊȸȳȴ ɁȰȶȰȸȫȺȻȫȭȶȰȸȸȹȴ ȼȳȼȽȰȷɆ, ȼȭɊȱȰȷ ȭȸȾȽȻȰȸȸȰȰ 
ȭȻȰȷɊ ȼ ȭȰȻȹɊȽȸȹȼȽɇ ȯȹȼȽȳȱȰȸȳɊ ɁȰȶȳȳ/ȳȶȳ ȼ Ȱɋ ȶȹȮȫȻȳȿȷȳɂȰȼȵȳȷȳ 
ȳȺȹȼȽȫȼɊȷȳ. 

șȮȻȫȸȳɂȳȷȼɊ ȽȻȰȷɊ ȭȫȻȳȫȸȽȫȷȳ. ȚȻȹȼȽȰȴɃȳȷ 
ȺȻȰȯȺȹȶȹȱȰȸȳȰȷ ȹȽȸȹȼȳȽȰȶɇȸȹ ȭȸȾȽȻȰȸȸȰȮȹ ȭȻȰȷȰȸȳt  ɊȭȶɊȰȽȼɊ 

ȶȳȸȰȴȸȫɊ ȲȫȭȳȼȳȷȹȼȽɇ 
0

t t= y , ȮȯȰ 
0

0t>  ñ ȵȹɈȿȿȳɁȳȰȸȽ 

ȺȻȹȺȹȻɁȳȹȸȫȶɇȸȹȼȽȳ. ȓȸɆȷȳ ȼȶȹȭȫȷȳ, Ⱥȹ çȶȳȸȰȴȸɆȷ ɂȫȼȫȷè 
ȭȸȾȽȻȰȸȸȰȰ ȭȻȰȷɊ ȽȰɂɋȽ ȺȫȻȫȶȶȰȶɇȸȹ ȻȫȲȭȳȽȳɉ ȼȳȼȽȰȷɆ. Ȝ ȯȻȾȮȹȴ 
ȼȽȹȻȹȸɆ, ɈȸȽȻȹȺȳɊ  ȳ ȸȰȮɈȸȽȻȹȺȳɊ ȼȳȼȽȰȷɆ ȯȫɉȽ ȸȰȶȳȸȰȴȸɆȰ 

ȭȫȻȳȫȸȽɆ ȭȸȾȽȻȰȸȸȰȮȹ ȭȻȰȷȰȸȳ, ȼȹȹȽȭȰȽȼȽȭȰȸȸȹ, 
0

lnt t-= y  ȳȶȳ 

0
lnt t= y , ȮȯȰ Ⱥȹ-ȺȻȰȱȸȰȷȾ ȺȻȳȸɊȽȹ

0
0t> . çȨȸȽȻȹȺȳȴȸȹȰ 

ȭȻȰȷɊè ȸȰȾȯȹȬȸȹ ȽȰȷ, ɂȽȹ ȹȸȹ ȽȰɂɋȽ ȭȼȺɊȽɇ. ȚȻȰȯȺȹɂȽȳȽȰȶɇȸȰȰ 
çȸȰȮɈȸȽȻȹȺȳȴȸȹȰ ȭȻȰȷɊè, ɀȹȽɊ ȳ ȹȸȹ ȹȯȸȹȬȹȵȹ: ȺȰȻȰɀȹȯȳȽ ȵ 
ȺȹȶȹȱȳȽȰȶɇȸɆȷ ȲȸȫɂȰȸȳɊȷ Ƚȹȶɇȵȹ ȺȹȼȶȰ ȯȹȼȽȳȱȰȸȳɊ ȸȫȷȰɂȰȸȸȹȴ 
ɁȰȶȳ, ȫ ȯȹ ɈȽȹȮȹ ȷȹȷȰȸȽȫ ȭȼɋ ȭ ȺȻȹɃȶȹȷ. ȌȹȶȰȰ ȻȫȲȸȹȼȽȹȻȹȸȸȳȷ 
ȺȻȰȽȰȸȯȰȸȽȹȷ ȸȫ Ȼȹȶɇ ȭȸȾȽȻȰȸȸȰȮȹ ȭȻȰȷȰȸȳ ȺȻȰȯȼȽȫȭȶɊȰȽȼɊ 

ȬȳɈȸȽȻȹȺȳɊ ȼȳȼȽȰȷɆ, Ƚȫȵ ɂȽȹ ( )
0 0

ln ln , 0t t t- - >= y . ȒȯȰȼɇ 

ȸȫɂȫȶȹ ȹȽȼɂɋȽȫ ȭȻȰȷȰȸȳ 0t=  ȸȫȼȽȾȺȫȰȽ ȺȻȳ0,4= ºy 1 e , Ƚ.Ȱ. 

ȸȰȼȵȹȶɇȵȹ ȻȫȸɇɃȰ, ɂȰȷ ȸȫ ȺȹȶȺȾȽȳ ȵ ɁȰȶȳ. ȍȼɋ, ɂȽȹ ȬɆȶȹ ȯȹ ȽȹȮȹ, Ⱥȹ 
çȬȳɈȸȽȻȹȺȳȴȸɆȷ ɂȫȼȫȷè ȹȽȸȹȼȳȽȼɊ ȵ ȺȻȹɃȶȹȷȾ, ȵ ȹȽȻȳɁȫȽȰȶɇȸȹȷȾ 
ȭȻȰȷȰȸȳ. ȒȫȽȰȷ ȸȫȼȽȾȺȫȰȽ ȺȹȶȹȱȳȽȰȶɇȸȹȰ ȭȻȰȷɊ ȼȹ ȭȼɋ ȬȹȶȰȰ ȽȻȾȯȸɆȷ 
ȭȹȼɀȹȱȯȰȸȳȰȷ ȵ ɁȰȶȳ.  

ȓȽȫȵ, ȳȷȰȰȷ ȽȻȳ ȭȰȻȼȳȳ ȭȸȾȽȻȰȸȸȰȮȹ ȭȻȰȷȰȸȳ ð ȶȳȸȰȴȸȹȰ, 
ȸȰȮɈȸȽȻȹȺȳȴȸȹȰ ȳ ȬȳɈȸȽȻȹȺȳȴȸȹȰ ȭȻȰȷɊ, ð ȳ, ȼȹȹȽȭȰȽȼȽȭȰȸȸȹ, ȽȻȳ 
ȭȰȻȹɊȽȸɆɀ ȲȫȭȳȼȳȷȹȼȽȳ ȼȽȰȺȰȸȳ ȯȹȼȽȳȱȰȸȳɊ ɁȰȶȳ ȹȽ ȭȸȾȽȻȰȸȸȰȮȹ 
ȭȻȰȷȰȸȳ: 

 00
t t t tÚ= y y =   (1) 

 ( )00
ln expt t t tÚ= y y =  (2) 

( ) ( )( )00
ln ln exp expt t t t- - Ú - -= y y = (3) 
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ȚȻȰȯȺȹȶȫȮȫȰȽȼɊ, ɂȽȹ ɈȽȳ ȭȰȻȼȳȳ ȹȽȻȫȱȫɉȽ ȽȻȳȫȯȾ 
ȼȹȼȽȫȭȶɊɉɄȳɀ ȭȸȾȽȻȰȸȸȰȮȹ ȭȻȰȷȰȸȳ ȼȳȼȽȰȷɆ, ȼȭɊȲȫȸȸɆɀ ȼ Ȱɋ 
ȹȼȹȬɆȷȳ ȼȹȼȽȹɊȸȳɊȷȳ ȳ/ȳȶȳ ȼ ȽȻȳȫȯȹȴ çȺȻȹɃȶȹȰ ñ ȸȫȼȽȹɊɄȰȰ ñ 
ȬȾȯȾɄȰȰè. 

ȜȳȸɀȻȹȸȳȲȾɊ ȺȻȳȭȰȯɋȸȸɆȰ ȭȰȻȼȳȳ ȭȸȾȽȻȰȸȸȰȮȹ ȭȻȰȷȰȸȳ ȼ 
ȭȸȰɃȸȳȷ ȭȻȰȷȰȸȰȷ, Ⱥȹȶȹȱȳȷt=x. ȚȹȶȾɂȳȷ ȽȻȳ ȬȫȲȹȭɆɀ ȽȻȰȸȯȫ ñ 

ȶȳȸȰȴȸɆȴ, ɈȵȼȺȹȸȰȸɁȳȫȶɇȸɆȴ ȳ ȬȳɈȵȼȺȹȸȰȸɁȳȫȶɇȸɆȴ(ȍ.ȍ. ȘȳȵȳȽȳȸ, 1985). 
șȸȳ ȼȶȾȱȫȽ Ȼȹȯȹȸȫɂȫȶɇȸȳȵȫȷȳ ȼȰȷȰȴȼȽȭ ȽȻȰȸȯȹȭ, ȻȫȼȼȷȫȽȻȳȭȫȰȷɆɀ 
ȸȳȱȰ. 

III. ȕȶȫȼȼȳɂȰȼȵȫɊ ȷȰɀȫȸȳȵȫ ȽȻȰȸȯȹȭ 

ȍ ȹȬɄȰȷ ȼȶȾɂȫȰ, ȽȻȰȸȯɆ ()y x ɊȭȶɊɉȽȼɊ ȽȻȫȰȵȽȹȻȳɊȷȳ 

ȯȭȳȱȰȸȳɊȼȳȼȽȰȷ ȭ ȺȻȹȼȽȻȫȸȼȽȭȰ ȳɀ ȺȫȻȫȷȰȽȻȹȭ. ȚȹɈȽȹȷȾ ȰȼȽȰȼȽȭȰȸȸȹ 
ȼȽȻȹȳȽɇ ȼȳȼȽȰȷȸȾɉ ȷȰɀȫȸȳȵȾ ȸȫ ȵȹȸɁȰȺȽȾȫȶɇȸɆɀ ȹȼȸȹȭȫɀ 

ȵȶȫȼȼȳɂȰȼȵȹȴ ȷȰɀȫȸȳȵȳ. țȫȲȾȷȰȰȽȼɊ, ȬȰȲ ȿȫȸȫȽȳȲȷȫJ. 
ȍ ȯȫȸȸȹȴ ȻȫȬȹȽȰ ȸȫȷ ȺȹȸȫȯȹȬȳȽȼɊ Ƚȹȶɇȵȹ ȭȫȻȳȫɁȳȹȸȸȫɊ, 

ȿȳȶȹȼȹȿȼȵȹ-ȷȫȽȰȷȫȽȳɂȰȼȵȫɊ ȳȯȰȹȶȹȮȳɊ ȷȰɀȫȸȳȵȳ, ȲȫȶȹȱȰȸȸȫɊ ȭ 
ȺȻȳȸɁȳȺȰ ȸȫȳȷȰȸɇɃȰȮȹ ȯȰȴȼȽȭȳɊ. ȍ ɈȽȹȴ ȳȯȰȹȶȹȮȳȳ ȸȰȽ ȸȳɂȰȮȹ 
ȼȾȮȾȬȹ ȷȰɀȫȸȳɂȰȼȵȹȮȹ, ȵȻȹȷȰ ȳȸȽȰȻȺȻȰȽȫɁȳȳ ȵȫȽȰȮȹȻȳȴ çȯȭȳȱȰȸȳȰè, 
çȾȼȵȹȻȰȸȳȰè, çȼȳȶȫè ȳ Ƚ.Ⱥ., ȶȰȮȵȹ ȽȻȫȸȼȿȹȻȷȳȻȾȰȷɆɀ ȵ 
ȹȬɄȰȼȳȼȽȰȷȸȹȷȾ ȼȷɆȼȶȾ. ȌȹȶȰȰ ȽȹȮȹ, ȭȫȻȳȫɁȳȹȸȸɆȴ ȺȻȳȸɁȳȺ 
ȸȫȳȷȰȸɇɃȰȮȹ ȯȰȴȼȽȭȳɊ ȾȸȳȭȰȻȼȫȶȰȸ ȳ ȰȼȽȰȼȽȭȰȸȰȸ ȯȶɊ 
ɁȰȶȰȸȫȺȻȫȭȶȰȸȸɆɀ ȼȳȼȽȰȷ, ȺȹȼȵȹȶɇȵȾ ȹȸ ȹȽȻȫȱȫȰȽ ȺȻȰȯȺȹɂȽȰȸȳȰ 
ɁȰȶȰȼȹȹȬȻȫȲȸȹȼȽȳ, ȭ ɂɋȷ ȬɆ ȸȳ ȲȫȵȶɉɂȫȶȼɊ Ȱɋ ȳȼȽȹɂȸȳȵ ñ ȭ 
ȷȾȯȻȹȼȽȳ ȝȭȹȻɁȫ ȳȶȳ ȭ ȼȽȻȰȷȶȰȸȳȳ ȚȻȳȻȹȯɆ ȵ ȺȻȹȼȽȹȽȰ, ȻȫȭȸȹȭȰȼȳɉ 
ȳ ȾȼȽȹȴɂȳȭȹȼȽȳ. 

ȍ ȵȫɂȰȼȽȭȰ ȹȼȸȹȭɆ ȷȰɀȫȸȳȵȳ ȽȻȰȸȯȹȭ ȺȻȳȷȰȷ ȯȭȫ ȺȹȶȹȱȰȸȳɊ, 
ȭɆȽȰȵȫɉɄȳȰ ȳȲ ȺȻȳȸɁȳȺȫ ȸȫȳȷȰȸɇɃȰȮȹ ȯȰȴȼȽȭȳɊ. ȍȹ-ȺȰȻȭɆɀ, ȫȸȫȶȹȮ 

ȭȽȹȻȹȮȹ Ȳȫȵȹȸȫ ȘɇɉȽȹȸȫ: ȾȼȵȹȻȰȸȳȰ/ȲȫȷȰȯȶȰȸȳȰ ȽȻȰȸȯȫ 
xx

y  

ȺȻȹȺȹȻɁȳȹȸȫȶɇȸȹ ȼȳȶȰ F , ȯȭȳȱȾɄȰȴ/ȽȹȻȷȹȲɊɄȰȴ ȼȳȼȽȰȷȾ. ȍȹ-
ȭȽȹȻɆɀ, ȺȻȳȸɁȳȺ ȹȺȽȳȷȫȶɇȸȹȮȹ ȯȰȴȼȽȭȳɊ, ȼȹȮȶȫȼȸȹ ȵȹȽȹȻȹȷȾ 

ȚȻȳȻȹȯȫ ȺȻȰȯȺȹɂȳȽȫȰȽ ȼȳȶɆ ȼȽȰȺȰȸȸɆȰ 
nF y  ȳ, ȹȼȹȬȰȸȸȹ, 

ȶȳȸȰȴȸɆȰ F y (ȍ.ȍ.ȘȳȵȳȽȳȸ, 2013). ȍ ȻȰȲȾȶɇȽȫȽȰ, ȳȷȰȰȷ 

ȯȳȿȿȰȻȰȸɁȳȫȶɇȸȹȰ ȾȻȫȭȸȰȸȳȰ ȭȽȹȻȹȮȹ ȺȹȻɊȯȵȫ ȳ ȰȮȹ ȻȰɃȰȸȳɊ: 

 , Ý =n n
xx xx

y F F y y ky  (4) 
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( )

( )

( )

( )
( )

2

2

2

2 0

sin 1;

sh 1;

1; 0

ï ðè

ï ðè

ï ðè

ï ðè

ë û+ + =
î î
î î+ = =-î î
=ì ü

+ = =î î
î î

+ ¸ ¸î îí ý
2 1-n

k x ax b n

a cx b n k c
y

a cx b n k c

a x b n k

(5) 

ȒȯȰȼɇ , , ,k n a b  ñ ȵȹȸȼȽȫȸȽɆ. ȍȰȶȳɂȳȸȫ 1 k  

ɀȫȻȫȵȽȰȻȳȲȾȰȽ, ȭ Ƚȹȷ ȳȶȳ ȳȸȹȷ ȼȷɆȼȶȰ, ȷȫȼȼȳȭȸȹȼȽɇ, ȳȸȰȻȽȸȹȼȽɇ, 

ȵȹȼȸȹȼȽɇ ȼȳȼȽȰȷɆ. ȚȻȳ0=k  ȳ 1, 0= =a b  ȳȷȰȰȷ ȬȫȲȹȭɆȴ 

ȶȳȸȰȴȸɆȴ ȽȻȰȸȯ.  
ȞȻȫȭȸȰȸȳɊ (5) ȯȫɉȽ ȽȻȰȸȯɆȵȶȫȼȼȳɂȰȼȵȹȮȹ ȽȳȺȫ: ȮȫȻȷȹȸȳɂȰȼȵȳȰ, 

ɈȵȼȺȹȸȰȸɁȳȫȶɇȸɆȰ ȳ ȭȼȰȭȹȲȷȹȱȸɆȰ ȼȽȰȺȰȸȸɆȰñ ȶȳȸȰȴȸɆȰk = 0 , 

ȺȫȻȫȬȹȶȳɂȰȼȵȳȰ0=n , ȮȳȺȰȻȬȹȶȳɂȰȼȵȳȰ3=n , ȵȭȫȯȻȫȽȳɂȸȹ-

ȮȳȺȰȻȬȹȶȳɂȰȼȵȳɀ4=n  ȳ Ƚ.ȯ.ȏȹȼȽȹȳȸȼȽȭȹȷ ɈȽȳɀ ȽȻȰȸȯȹȭ ɊȭȶɊȰȽȼɊ 
ȸȫȮȶɊȯȸȹȼȽɇ ȳ ȹȬȳɀȹȯȸȹȼȽɇ. ȘȰȯȹȼȽȫȽȵȹȷ ñ çȺȻȹȵȶɊȽɇȰ 
ȬȰȼȵȹȸȰɂȸȹȼȽȰȴè, ɊȭȶɊɉɄȰȰȼɊ ȼȶȰȯȼȽȭȳȰȷ ȸȰɊȭȸȹȮȹ, Ⱥȹ Ⱦȷȹȶɂȫȸȳɉ, 
ȺȻȰȯȺȹȶȹȱȰȸȳɊ ȹ ȬȰȲȮȻȫȸȳɂȸɆɀ ȭȹȲȷȹȱȸȹȼȽɊɀ ȭȸȰɃȸȰȴ ȼȻȰȯɆ.  

IV. ȚȻȳȸɁȳȺ ȹȽȸȹȼȳȽȰȶɇȸȹȼȽȳ ȳ çȻȰȶɊȽȳȭȳȼȽȼȵȳȰè ȽȻȰȸȯɆ 
ȖȹȮȳɂȸȹ ȺȻȰȯȺȹȶȹȱȳȽɇ, ɂȽȹ, ȺȹȯȹȬȸȹ ȻȰȶɊȽȳȭȳȼȽȼȵȹȴ ȳ 

ȵȭȫȸȽȹȭȹȴ ȿȳȲȳȵȰ, ȹȺȳȼȫȸȳȰ ȯȭȾɀȵȹȷȺȹȸȰȸȽȸȹȴ ȷȰȽȫȼȳȼȽȰȷɆ ȯȹȶȱȸȹ 
ȲȫȭȳȼȰȽɇ ȹȽ ȽȹȮȹ, ȼ ȺȹȲȳɁȳȴ ȵȫȵȹȴ ȳȲ ȵȹȷȺȹȸȰȸȽ ȭȰȯɋȽȼɊ ȸȫȬȶɉȯȰȸȳȰ.  

Ȝ ȹȯȸȹȴ ȼȽȹȻȹȸɆ, ɈȭȹȶɉɁȳɉ ȼȳȼȽȰȷɆ ȷȹȱȸȹ ȻȫȼȼȷȫȽȻȳȭȫȽɇ ȵȫȵ 
ɈȵȲȹȮȰȸȸɆȴ ȺȻȹɁȰȼȼ, ɊȭȶɊɉɄȳȴȼɊ ȹȽȭȰȽȹȷ ȸȫ ȭȸȰɃȸȰȴ ȭɆȲȹȭ. ȚȻȳ 
ɈȽȹȷ ȺȻȳȹȻȳȽȰȽȸȫ ɁȰȶɇ ȼȳȼȽȰȷɆ ñ ȺȹȶȾɂȳȽɇ ȸȫȷȰɂȰȸȸɆȴ ȻȰȲȾȶɇȽȫȽ. 
ȝȹȮȯȫ ȼȽȰȺȰȸɇ ȯȹȼȽȳȱȰȸȳɊ ɁȰȶȳ y  ɊȭȶɊȰȽȼɊ ȾȺȻȫȭȶɊȰȷȹȴ ȺȰȻȰȷȰȸȸȹȴ, 

ȫ ȭȸȰɃȸȰȰ ȭȻȰȷɊ x  (ȭ ȹȬɄȰȷ ȼȶȾɂȫȰ, ȻȰȼȾȻȼ) ñ ȾȺȻȫȭȶɊɉɄȰȴ 
ȺȰȻȰȷȰȸȸȹȴ. ȍ ɈȽȹȷ ȼȶȾɂȫȰ ȳȷȰȰȷȽȻȰȸȯɆ ȵȶȫȼȼȳɂȰȼȵȹȮȹ ȽȳȺȫ (5). 

Ȝ ȯȻȾȮȹȴ ȼȽȹȻȹȸɆ, ɈȭȹȶɉɁȳɉ ȼȳȼȽȰȷɆ ȷȹȱȸȹ ȻȫȼȼȷȫȽȻȳȭȫȽɇ 
ȵȫȵ ɈȸȯȹȮȰȸȸɆȴ ȺȻȹɁȰȼȼ, ȻȫȼȵȻɆȭȫɉɄȳȴ ȺȹȽȰȸɁȳȫȶɇȸɆȰ 
ȭȹȲȷȹȱȸȹȼȽȳ ɁȰȶȰȸȫȺȻȫȭȶȰȸȸȹȴ ȼȳȼȽȰȷɆ. ȚȻȳ ɈȽȹȷ ȺȻȳȹȻȳȽȰȽȸȫ 
ɁȰȶɇ ȭȸȰɃȸȰȴ ȼȻȰȯɆ ñ ȹȬȰȼȺȰɂȳȽɇ ȼȳȼȽȰȷȾ ȻȰȼȾȻȼȫȷȳ ȻȫȲȭȳȽȳɊ. 
ȝȹȮȯȫ ȾȺȻȫȭȶɊȰȷȹȴ ȺȰȻȰȷȰȸȸȹȴ ȯȹȶȱȰȸ ȼȶȾȱȳȽɇ ȼȫȷ ȻȰȼȾȻȼ (ȭ 
çȹȬȰȲȶȳɂȰȸȸȹȷè ȭȳȯȰ, ȭȸȰɃȸȰȰ ȭȻȰȷɊ) x , ȫ ȾȺȻȫȭȶɊɉɄȰȴ 
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ȺȰȻȰȷȰȸȸȹȴ ñ ȼȽȰȺȰȸɇ ȯȹȼȽȳȱȰȸȳɊ ɁȰȶȳ y . ȍ ɈȽȹȷ ȼȶȾɂȫȰ ȯȶɊ 
ȺȰȻȰɀȹȯȫ ȹȽ ȵȶȫȼȼȳɂȰȼȵȹȮȹȹȺȳȼȫȸȳɊȵ ȻȰȶɊȽȳȭȳȼȽȼȵȹȷȾ ȯȹȼȽȫȽȹɂȸȹ ȭ 
ȾȻȫȭȸȰȸȳɊɀ(4)-(5)ȺȻȹȳȲȭȰȼȽȳ ȿȹȻȷȫȶɇȸȾɉ ȲȫȷȰȸȾ ȺȰȻȰȷȰȸȸɆɀ 

y x , tx . ȍ ȻȰȲȾȶɇȽȫȽȰ, ȺȹȶȾɂȳȷ ȽȻȳ ȼȰȷȰȴȼȽȭȫ 

ȻȰȶɊȽȳȭȳȼȽȼȵȳɀ ȽȻȰȸȯȹȭ, ñ ȼȹȹȽȭȰȽȼȽȭȰȸȸȹ, ȯȶɊ ȶȳȸȰȴȸȹȴ(1), 
ȸȰȮɈȸȽȻȹȺȳȴȸȹȴ(2) ȳ ȬȳɈȸȽȻȹȺȳȴȸȹȴ(3)ȭȰȻȼȳȳ ȭȸȾȽȻȰȸȸȰȮȹ 
ȭȻȰȷȰȸȳ.ȜȰȷȰȴȼȽȭȫ ȼȹȯȰȻȱȫȽ ȸȰ Ƚȹȶɇȵȹ ȿȾȸȵɁȳȳ, ȹȬȻȫȽȸɆȰ 
ȵȶȫȼȼȳɂȰȼȵȳȷ, ȸȹ ȳ ȳɀ ɈȵȼȺȹȸȰȸɁȳȫȶɇȸɆȰ ȳ 
ȬȳɈȵȼȺȹȸȰȸɁȳȫȶɇȸɆȰȷȹȯȳȿȳȵȫɁȳȳ, ȭ Ƚȹȷ ɂȳȼȶȰ, ȵȻȳȭɆȰ ȼ 
ȸȫȼɆɄȰȸȳȰȷ ȳ ȼ ȸȰȹȯȸȹȲȸȫɂȸȹȼȽɊȷȳ. 

V. ȕȻȳȲȳȼȸɆȰ ȽȻȰȸȯɆ 
ȚȻȰȯȺȹȶȫȮȫȰȽȼɊ, ɂȽȹ ȵȶȫȼȼȳɂȰȼȵȳȰ ȳ ȻȰȶɊȽȳȭȳȼȽȼȵȳȰ ȽȻȰȸȯɆ 

ȹȽȻȫȱȫɉȽ ɈȭȹȶɉɁȳȹȸȸɆȰ ȲȫȵȹȸȹȷȰȻȸȹȼȽȳ ȺȻɊȷȹȮȹ ȳ ȹȬȻȫȽȸȹȮȹ 
ȭȲȫȳȷȹȯȰȴȼȽȭȳɊ ɁȰȶȰȸȫȺȻȫȭȶȰȸȸȹȴ ȼȳȼȽȰȷɆ ȳ ȭȸȰɃȸȰȴ ȼȻȰȯɆ. 
ȜȶȹȱȸȰȰ ȹȬȼȽȹȳȽ ȯȰȶȹ ȼ ȻȰȭȹȶɉɁȳȹȸȸɆȷȳ, ȵȻȳȲȳȼȸɆȷȳ ȽȻȰȸȯȫȷȳ. ȋ 
ȹȸȳ-Ƚȹ ȹȼȹȬȰȸȸȹ ȭȫȱȸɆ ȭ ȾȼȶȹȭȳɊɀ ȼȳȼȽȰȷȸȹȮȹ ȵȻȳȲȳȼȫ. 

ȚȻȹȻȹɂȰȼȵȳ ȼȵȫȲȫȶ ȹȬ ɈȽȹȷ ȋ.Ȝ. ȚȾɃȵȳȸ: çé ȺȻȹȭȳȯȰȸȳȰ ȸȰ 
ȫȶȮȰȬȻȫ. Ȟȷ ɂ<ȰȶȹȭȰɂȰȼȵȳȴ>, Ⱥȹ ȺȻȹȼȽȹȸȫȻȹȯȸȹȷȾ ȭɆȻȫȱȰȸȳɉ, ȸȰ 
ȺȻȹȻȹȵ, ȫ ȾȮȫȯɂȳȵ, ȹȸ ȭȳȯȳȽ ȹȬɄȳȴɀȹȯ ȭȰɄȰȴ ȳ ȷȹȱȰȽ ȭɆȭȹȯȳȽɇ ȳȲ 
ȹȸȹȮȹ ȮȶȾȬȹȵȳȰ ȺȻȰȯȺȹȶȹȱȰȸȳɊ,ɂȫȼȽȹ ȹȺȻȫȭȯȫȸȸɆȰ ȭȻȰȷȰȸȰȷ, ȸȹ 
ȸȰȭȹȲȷȹȱȸȹ ȰȷȾ ȺȻȰȯȭȳȯȰȽɇȼȶȾɂȫɊ ñ ȷȹɄȸȹȮȹ, ȷȮȸȹȭȰȸȸȹȮȹ ȹȻȾȯȳɊ 
ȺȻȹȭȳȯȰȸȳɊè[1]. 

ȓ ȭȼɋ ȱȰ ȭ ȻȫȼȼȷȫȽȻȳȭȫȰȷȹȴ ȷȹȯȰȶȳ ȳȷȰȰȽȼɊ ȹȬȸȫȯɋȱȳȭȫɉɄȫɊ 
ȭȹȲȷȹȱȸȹȼȽɇ ȭɆɊȭȳȽɇ ȵȻȳȲȳȼȸɆȰ ȭȹȲȷȾɄȰȸȳɊ ȳ ȯȰȿȹȻȷȫɁȳȳ 
ɈȭȹȶɉɁȳȹȸȸɆɀ ȽȻȰȸȯȹȭ, ȹȬȾȼȶȹȭȶȰȸȸɆȰ ȸȰȺȹȼȽȹɊȸȼȽȭȹȷ Ⱦȼȶȹȭȳȴ 
ȿȾȸȵɁȳȹȸȳȻȹȭȫȸȳɊ ȼȳȼȽȰȷɆ.șȯȸȫȵȹ,ȻȫȼȼȷȹȽȻȰȸȳȰ ɈȽȹȴ ȭȹȲȷȹȱȸȹȼȽȳ 
ȭɆɀȹȯȳȽ Ȳȫ Ȼȫȷȵȳ ȯȫȸȸȹȴ ȼȽȫȽɇȳ. 

VI. ȒȫȵȶɉɂȰȸȳȰ 
șȼȸȹȭȸȹȴ ȭɆȭȹȯ ñ ȺȹȼȽȻȹȰȸȫ ȼȳȼȽȰȷȫ ȵȶȫȼȼȳɂȰȼȵȳɀ, 

ȻȰȶɊȽȳȭȳȼȽȼȵȳɀ ȳ ȵȻȳȲȳȼȸɆɀ ȽȻȰȸȯȹȭ, ȹɀȭȫȽɆȭȫɉɄȫɊ ȺȻȫȵȽȳɂȰȼȵȳ ȭȼȰ 
ȳȲȭȰȼȽȸɆȰ ȽȳȺɆ ȷȹȯȰȶȰȴ ȻȫȲȭȳȽȳɊ. ȜȳȼȽȰȷȫ ȺȻȳȷȰȸȰȸȫ ȭ ȻȫȲȻȫȬȹȽȵȰ 
ȯȳȫȶȹȮȹȭȹȴ ȼȳȼȽȰȷɆ ȺȻȹȮȸȹȲȸȹȴ ɈȵȼȽȻȫȺȹȶɊɁȳȳ, ȺȻȳ ȺȻȳȸɊȽȳȳ 
ȾȺȻȫȭȶȰȸɂȰȼȵȳɀ ȻȰɃȰȸȳȴ, ȫ ȽȫȵȱȰ ȭ ȹȬȾɂȰȸȳȳ ȷȫȽȰȷȫȽȳɂȰȼȵȹȷȾ 
ȷȹȯȰȶȳȻȹȭȫȸȳɉ[2]. 

șȼȸȹȭȸȹȰȺȻȰȺɊȽȼȽȭȳȰ ñ ȭȹȲȻȫȱȰȸȳɊ ȹȺȺȹȸȰȸȽȹȭ. ȏȰȼȵȫȽɇ, 
ȼȳȼȽȰȷȸɆȰ ȲȫȵȹȸȹȷȰȻȸȹȼȽȳ ȸȰȶɇȲɊ ȼȭȹȯȳȽɇ ȵ ȷȰɀȫȸȳɂȰȼȵȳȷ. ȕȹȸȰɂȸȹ, 
ȸȰȶɇȲɊ. Șȹ ȷȹȱȸȹ ȳ ȯȹȶȱȸȹ ȭȼȽȻȫȳȭȫȽɇ ȳɀ ȭ ȹȬɄȰȸȫȾɂȸȾɉ 
ȷȫȽȰȷȫȽȳɂȰȼȵȾɉ ȼȽȻȾȵȽȾȻȾ. ȓȬȹ çȭȼɋ ȭȹ ȍȼȰȶȰȸȸȹȴ ȼȭɊȲȫȸȹ ȷȰȱȯȾ 
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ȼȹȬȹȴ ȸȫ ȮȶȾȬȳȸȸȹȷ ȾȻȹȭȸȰ ȷȳȻȹȲȯȫȸȳɊè (ȏɈȭȳȯ Ȍȹȷ, 1980), ȫ 
çȭȰȶȳȵȫɊ ȵȸȳȮȫ ȍȼȰȶȰȸȸȹȴ ȸȫȺȳȼȫȸȫ ȸȫ ɊȲɆȵȰ ȷȫȽȰȷȫȽȳȵȳè (ȎȫȶȳȶȰȹ 
ȎȫȶȳȶȰȴ, 1623). 
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ȻȰȼȾȻȼ] ð țȰȱȳȷ ȯȹȼȽȾȺȫ: www.vcat.narod.ru/w20lessn/w25model.htm 

 
 
 
 

SECTION II  
Information Technology (ȓȸȿȹȻȷȫɁȳȹȸȸɆȰ ȽȰɀȸȹȶȹȮȳȳ) 

 
 

Nebaev I. A. 
Ph.D, St. Petersburg State University of Telecommunications 

Department of çProcessing and transmission of discrete messagesè 
inebaev@spbgut.ru 
Pervushina M. O. 

Ph.D, St. Petersburg State University of Telecommunications 
Department of physics 

marina.pervushina2011@yandex.ru 
 

TECHNOLOGIES AND ALG ORITHMS  
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In practice, the presence of noise, multipath propagation and 

interference in a communications channels creates complex operating 
conditions for telecommunication applications, that leading to the high 
intersymbols interference, spectral constraint and narrowband signal 
interference. However, each area of the infocommunication applications 
has its own structured set of adjustable parameters and algorithms 
influencing to the capability of system to detection and error correction. 
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One of the most effective ways to reduce the number of errors is 
the use of error-correcting coding. Currently known a wide range of 
information processing algorithms using error correcting codes [1]. 
Depending on the application and technical limitations of the hardware 
and software implementation, all modern telecommunications systems 
used block, cyclic, convolutional or concatenated codes. These classes of 
error correcting codes are presented in figure 1. 

 
Figure 1. Classes of error-correction codes 

  
Block and cyclic codes are good known and there is no need to go 

deep far for a practical example of using error correcting coding. It is 
worth considering that, many Internet users do not even think that the IP 
protocol headers, TCP or UDP using the checksum field, applying a cyclic 
redundancy code. For example, TCP segments uses control check with 
cyclic code algorithm CRC-32. A similar cyclic check field is present in the 
protocols like HDLC, LAPB, LAPD and many others [2]. In general, the 
block or cyclic codes added parity bits to the separate field that follows the 
main (source) information. These principle are presented in figure 2, where 
n - the total length of the codeword, k - the number of information 
symbols, and r = (n-k) ð the number of parity bits.  
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Figure 2. Block and cyclic codeword structure 

 
However, it should be emphasized that all the previously mentioned 

applications, a cyclic code is used for data testing and error detection. If 
errors are found, the data is simply discarded and receiver used a repeat 
request to the sender. In this case, error detection coding is used in 
conjunction with feedback systems known as automatic repeat request 
(ARQ). 

 On the other hand, coding procedure may be used not for only 
detection, but for error correction. This is the famous flexibility of 
algorithms and therefore error correcting coding technologies used not 
only in telecommunications, but also in neighbor IT applications. As well 
known, cyclic and block codes are used not only in telecommunications, 
but also in data storage applications. For example, RAID (Redundant 
Array of Independent Disks) storage systems level 2 using Hamming block 
codes for data recovery in the event of the collapse of the main hard 
drives. Data storage systems with RAID 3/4/5/6 using one or several 
different CRC algorithms for data recovering on the failed disks. On the 
other hand, Hamming block codes are used in ECC RAM modules 
designed for  reliable servers. 

 However, the most popular area of application of error correcting 
codes are the applications of the wireless radio. And this class includes a 
variety telecommunication applications, like wireless LAN 802.11, digital 
satellite broadcasting DVB, cellular mobile phone systems and etc. In these 
telecommunication systems are primarily used convolutional codes. It is a 
simple, fast constructible and reliable class of error correcting codes, which 
is able to process the information in the continuous mode. In contrast to 
the block structure of a cyclic code, parity bits of convolutional code 
follow by each information symbol. The amount of the parity bits depends 
of the code rate R (the encoding degree) of convolutional code, and can be 
equal to R=k/n=1/2, 1/3, 2/3 etc, where k ð the number of encoder 
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inputs and n ð the number of encoder bits output. This means that for 
every k-bits on input, convolutional encoder produce n-bits on output 
(figure 3). 

 
Figure 3. Convolutional codeword structure. 

 
It should be noted, that convolutional codes widely using for 

cellular mobile systems (e.g. GSM) and wireless local area networks based 
on 802.11 standards. Convolutional codes also widely used for space and 
satellite communications, before was discovered another more effective 
algorithms of error correcting codes. Another common class of 
modern error correction codes is concatenated codes. This codes are an 
example of hybridization (combining) multiple coding algorithms - such as 
convolutional and block coding, etc. The basic idea of unified 
(concatenated) codes lays in the principle of multiple phase of information 
encoding. In such systems, at the first stage, information is encoded with 
internal error correction codes (e.g. block or cyclic) and then fed to the 
second encoding step, using a different algorithm, such as convolutional 
codes. These principles are presented in figure 4.Using this scheme allows 
to correct errors at different stages of decoding to reduce bit error 
probability. 

 
Figure 4. Concatenated codes structure 
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All the previously mentioned codes characterized by the use of 
binary arithmetic, i.e. encoder of the transmitter and decoder of the 
receiver is handling bits. On the other hand, there are also known non-
binary codes, like Reed-Solomon codes. These codes operate on groups of 
bits (e.g. bytes) instead of single bits. Unlike ȼonvolutional ȼodes, Reed-
Solomon codes are used to correct packet errors in the data blocks. As 
already noted, packet errors tend to occur in channels with fading and 
intersymbol interference. That is why the non-binary Reed-Solomon codes 
are quite common in applications of space and satellite communications. 
But not everyone knows, that the first application of Reed-Solomon codes 
found in error protection technologies on CDs used to record data, music 
and videos for PC.  

 It should be noted that modern technology of error-correcting 
coding in general have a high level of penetration of advanced 
technological ideas. For example, in LTE systems and DVB, are 
widespread Turbo codes [3], which combine a number of advanced data 
processing algorithms, like soft decision decoding, parallel or serial 
concatenation convolutional codes, code puncturing for controlling wide 
range of code rates and etc.  

As we can see, error-correcting coding technology is fully utilized all 
the available technological potential of modern microelectronic and 
software development. In this connection, it should summarize, that the 
researches, development and introduction of new codes (such is LDPC or 
Turbo-like codes) in various infotelecommunication applications will 
achieve the high reliability of data processing and transmission of 
information in the near future. 
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ȍ ȾȼȶȹȭȳɊɀ ȳȸȽȰȸȼȳȿȳȵȫɁȳȳ ȱȳȭȹȽȸȹȭȹȯȼȽȭȫ ȳ ȺȰȻȰȭȹȯȫ ȰȮȹ ȸȫ 
ȺȻȹȷɆɃȶȰȸȸȾɉ ȹȼȸȹȭȾ ȭȹȲȻȫȼȽȫȰȽ Ȼȹȶɇ ɈȿȿȰȵȽȳȭȸȹȴ ȬȹȻɇȬɆ ȼ 
ȳȸȿȰȵɁȳȹȸȸɆȷȳ ȲȫȬȹȶȰȭȫȸȳɊȷȳ ȼȹ ȼȶȹȱȸȹȴ ɈȽȳȹȶȹȮȳȰȴ, 
ȹȬȾȼȶȹȭȶȰȸȸȹȴ ȺȹȭɆɃȰȸȳȰȷ ȭȳȻȾȶȰȸȽȸȹȼȽȳ Ⱦȼȶȹȭȸȹ-ȺȫȽȹȮȰȸȸɆɀ 
ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ. ȍȼȰ ɈȽȹ ȽȻȰȬȾȰȽ Ⱥȹȳȼȵȫ ȳ ȻȫȲȻȫȬȹȽȵȳ ȸȹȭɆɀ 
ɀȳȷȳȹȽȰȻȫȺȰȭȽȳɂȰȼȵȳɀ ȼȻȰȯȼȽȭ ȼ ȻȫȲȸɆȷ ȷȰɀȫȸȳȲȷȹȷ 
ȫȸȽȳȷȳȵȻȹȬȸȹȮȹ ȯȰȴȼȽȭȳɊ. ȓȼȼȶȰȯȹȭȫȸȳȰ Ⱥȹ ȻȫȲȻȫȬȹȽȵȰ ȳ ȳȼȺɆȽȫȸȳɉ 
ȸȹȭɆɀ ȸȫȸȹȵȫȺȼȾȶȳȻȹȭȫȸȸɆɀ ȵȹȷȺȶȰȵȼȸɆɀ ȫȸȽȳȬȳȹȽȳȵȹȭ ȼ ɁȰȶɇɉ 
ȬȹȻɇȬɆ ȼ ȳȸȿȰȵɁȳȹȸȸɆȷȳ ȲȫȬȹȶȰȭȫȸȳɊȷȳ ȱȳȭȹȽȸɆɀ ȸȫȳȬȹȶȰȰ 
ȫȵȽȾȫȶɇȸɆ ȯȶɊ ȭȰȽȰȻȳȸȫȻȸȹȴ ȷȰȯȳɁȳȸɆ, ȺȹȼȵȹȶɇȵȾ ȵȫȺȼȾȶȳȻȹȭȫȸȳȰ ȳ 
ȷȳȵȻȹȵȫȺȼȾȶȳȻȹȭȫȸȳȰ ȶȰȵȫȻȼȽȭȰȸȸɆɀ ȺȻȰȺȫȻȫȽȹȭ ȺȹȶȾɂȳȶȹ ɃȳȻȹȵȹȰ 
ȺȻȳȷȰȸȰȸȳȰ ȭ ȷȰȯȳɁȳȸȼȵȹȴ ȺȻȫȵȽȳȵȰ ȭ ȵȫɂȰȼȽȭȰ ȹȯȸȹȮȹ ȳȲ 
ɈȿȿȰȵȽȳȭȸɆɀ ȼȻȰȯȼȽȭ ȳɀ ȵȹȸȽȻȹȶȳȻȾȰȷȹȴ ȯȹȼȽȫȭȵȳ. ȡȰȿȫȲȹȶȳȸ, 
ɁȰȿȰȺȳȷ, ɁȰȿȽȻȳȫȵȼȹȸ, ȳ ɁȰȿȫȽȹȵȼȳȷ ñ ɁȰȿȫȶȹȼȺȹȻȳȸȹȭɆȰ 
ȫȸȽȳȬȳȹȽȳȵȳ 1-Ȯȹ-4-Ȯȹ ȺȹȵȹȶȰȸȳɊ ȳȷȰɉȽ ȶȰȵȫȻȼȽȭȰȸȸȾɉ ȿȹȻȷȾ ȭȳȯȰ 
ȺȹȻȹɃȵȫ ȯȶɊ ȺȫȻȰȸȽȰȻȫȶɇȸȹȮȹ ȺȻȳȷȰȸȰȸȳɊ, ȯȰȴȼȽȭȾɉȽ ȬȫȵȽȰȻȳɁȳȯȸȹ 
ȳ ȹȬȶȫȯȫȰȽ ɃȳȻȹȵȳȷ ȼȺȰȵȽȻȹȷ ȫȸȽȳȷȳȵȻȹȬȸȹȮȹ ȯȰȴȼȽȭȳɊ. 
ȡȰȿȫȶȹȼȺȹȻȳȸȹȭɆȰ ȫȸȽȳȬȳȹȽȳȵȳ ȭɆȺȾȼȵȫɉȽȼɊ ȭ ȭȳȯȰ ȺȹȻȹɃȵȫ ȭ 
ȼȭɊȲȳ ȼ ȽȰȷ, ɂȽȹ ȳɀ ȻȫȼȽȭȹȻɆ ȸȰ ȼȽȫȬȳȶɇȸɆ. ȓȷȰȸȸȹ ȺȹɈȽȹȷȾ ȬɆȶȫ 
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ȺȹȼȽȫȭȶȰȸȫ Ȳȫȯȫɂȫ ȳȸȵȫȺȼȾȶɊɁȳȳ ȾȵȫȲȫȸȸɆɀ ȫȸȽȳȬȳȹȽȳȵȹȭ, ȺȹȼȵȹȶɇȵȾ 
ȭ ȼȹȹȽȭȰȽȼȽȭȳȳ ȼ ȶȳȽȰȻȫȽȾȻȸɆȷȳ ȯȫȸȸɆȷȳ, ȺȹȶȳȷȰȻȸɆȰ ȷȳɁȰȶȶɆ 
ȹȬȶȫȯȫɉȽ ȬȹȶɇɃȰȴ ȼȽȫȬȳȶɇȸȹȼȽɇɉ ȳ ȻɊȯȹȷ ȯȻȾȮȳɀ ȹȼȹȬȰȸȸȹȼȽȰȴ, 
ȺȹȶȰȲȸɆȷȳ ȯȶɊ ȿȫȻȷȫɁȰȭȽȳɂȰȼȵȹȴ, ȷȰȯȳɁȳȸȼȵȹȴ ȳ ȭȰȽȰȻȳȸȫȻȸȹȴ 
ȺȻȹȷɆɃȶȰȸȸȹȼȽȳ. ȍɆȬȹȻ ȫȶɇȮȳȸȫȽȫ ȸȫȽȻȳɊ ȭ ȵȫɂȰȼȽȭȰ ȹȬȹȶȹɂȵȳ 
ȵȫȺȼȾȶ ȹȬȾȼȶȹȭȶȰȸ ȯȹȼȽȾȺȸȹȼȽɇɉ ȺȹȶȳȷȰȻȫ, ȫ ȽȫȵȱȰ ȰȮȹ ɃȳȻȹȵȳȷ 
ȳȼȺȹȶɇȲȹȭȫȸȳȰȷ ȭ ȿȫȻȷȫɁȰȭȽȳɂȰȼȵȹȴ ȺȻȹȷɆɃȶȰȸȸȹȼȽȳ. ȜȶȰȯȾȰȽ 
ȹȽȷȰȽȳȽɇ, ɂȽȹ ȺȹȶȾɂȰȸȳȰ ȷȳȵȻȹȵȫȺȼȾȶ ȭȹȯȹȻȫȼȽȭȹȻȳȷɆɀ ȼȹȰȯȳȸȰȸȳȴ 
ȭ ȭȹȯȹȻȫȼȽȭȹȻȳȷɆɀ ȭɆȼȹȵȹȷȹȶȰȵȾȶɊȻȸɆɀ ȼȹȰȯȳȸȰȸȳɊɀ ð ȹȼȹȬȰȸȸȹ 
ȽȻȾȯȸȫɊ Ȳȫȯȫɂȫ, Ƚȫȵ ȵȫȵ ȯȶɊ ȰȰ ȻȰɃȰȸȳɊ ȼȶȰȯȾȰȽ ȺȹȯȹȬȻȫȽɇ 
ȹȺȻȰȯȰȶȰȸȸɆȰ ȾȼȶȹȭȳɊ. țȫȲȻȫȬȹȽȫȸȸɆȰ ȸȫȷȳ ȷȰȽȹȯɆ ȺȹȲȭȹȶɊɉȽ 
ȻȰɃȫȽɇ ȺȹȯȹȬȸȹȮȹ Ȼȹȯȫ Ȳȫȯȫɂȳ. ȚȻȳȻȹȯȫ ȺȹȶȳȷȰȻȸȹȴ ȹȬȹȶȹɂȵȳ 
ȹȬȾȼȶȹȭȶȳȭȫȰȽ ȸȰȹȬɀȹȯȳȷȹȼȽɇ ȺȻȳȷȰȸȰȸȳɊ ȯȶɊ ȳȲȾɂȰȸȳɊ ȸȫȸȹȵȫȺȼȾȶ 
ȷȰȽȹȯȹȭ, ȹȬȶȫȯȫɉɄȳɀ ȷȳȸȳȷȫȶɇȸɆȷ ȻȫȲȻȾɃȫɉɄȳȷ ȭȹȲȯȰȴȼȽȭȳȰȷ ȸȫ 
ɀȳȷȳɂȰȼȵȳȰ ȼȽȻȾȵȽȾȻɆ. ȍ ȵȫɂȰȼȽȭȰ ɈȽȳɀ ȷȰȽȹȯȹȭ ȬɆȶȳ ȳȼȺȹȶɇȲȹȭȫȸɆ, 
Ƚ.ȸ. self-organization (ȼȫȷȹȹȻȮȫȸȳȲȫɁȳɊ), ɃȳȻȹȵȹ ȳȼȺȹȶɇȲȾȰȷȫɊ ȭ 
ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸȹȴ ɀȳȷȳȳ ȳ ȷȰȽȹȯ NTA (ȷȰȽȹȯ ȭȳȲȾȫȶȳȲȫɁȳȳ ȳ 
ȳȲȾɂȰȸȳɊȸȫȸȹɂȫȼȽȳɁȭ ȻȫȼȽȭȹȻȫɀ, ȻȫȲȻȫȬȹȽȫȸȸɆȴ ȵȹȷȺȫȸȳȰȴ 
Nanosight (ȍȰȶȳȵȹȬȻȳȽȫȸȳɊ). ȍ ȰȮȹ ȹȼȸȹȭȰ ȶȰȱȳȽ ȸȫȬȶɉȯȰȸȳȰ Ȳȫ 
ȌȻȹȾȸȹȭȼȵȳȷ ȯȭȳȱȰȸȳȰȷ ȹȽȯȰȶɇȸɆɀ ȸȫȸȹɂȫȼȽȳɁ, ȼȵȹȻȹȼȽɇ ȵȹȽȹȻȹȮȹ 
ȲȫȭȳȼȳȽ ȹȽ ȭɊȲȵȹȼȽȳ ȳ ȽȰȷȺȰȻȫȽȾȻɆ ȱȳȯȵȹȼȽȳ, ȫ ȽȫȵȱȰ ȻȫȲȷȰȻȫ ȳ 
ȿȹȻȷɆ ȸȫȸȹɂȫȼȽȳɁɆ. ȨȽȹ ȺȹȲȭȹȶɊȰȽ ȳȼȺȹȶɇȲȹȭȫȽɇ ȯȫȸȸɆȴ ȺȻȳȸɁȳȺ 
ȯȶɊ ȳȲȷȰȻȰȸȳɊ ȻȫȲȷȰȻȫ ȸȫȸȹɂȫȼȽȳɁ ȭ ȵȹȶȶȹȳȯȸɆɀ ȻȫȼȽȭȹȻȫɀ. ȍ 
ȯȹȺȹȶȸȰȸȳȰ ȵ ȻȫȲȷȰȻȾ, ȹȯȸȹȭȻȰȷȰȸȸȹ ȭȹȲȷȹȱȸȹ ȳȲȷȰȻȰȸȳȰ 
ȳȸȽȰȸȼȳȭȸȹȼȽȳ ȻȫȼȼȰɊȸȳɊ ȼȭȰȽȫ ȳȸȯȳȭȳȯȾȫȶɇȸȹȴ ȸȫȸȹɂȫȼȽȳɁȰȴ, ɂȽȹ 
ȺȹȲȭȹȶɊȰȽ ȯȳȼȵȻȳȷȳȸȳȻȹȭȫȽɇ ȸȫȸȹɂȫȼȽȳɁɆ Ⱥȹ ȳɀ ȷȫȽȰȻȳȫȶȾ. ȝȻȰȽɇȳȷ 
ȳȲȷȰȻɊȰȷɆȷ ȺȫȻȫȷȰȽȻȹȷ ɊȭȶɊȰȽȼɊ ȵȹȸɁȰȸȽȻȫɁȳɊ ȵȫȱȯȹȴ ȳȲ ȿȻȫȵɁȳȴ 
ȸȫȸȹɂȫȼȽȳɁ. 

ȜȾȺȻȫȷȹȶȰȵȾȶɊȻȸɆȰ ȼȹȰȯȳȸȰȸȳɊ ð ɈȽȹ ȮȻȾȺȺȫ ȷȹȶȰȵȾȶɊȻȸɆɀ 
ȵȹȷȺȹȸȰȸȽȹȭ, ȳȸȯȳȭȳȯȾȫȶɇȸɆȰ ȼȭȹȴȼȽȭȫ ȵȹȽȹȻɆɀ ȳȸȽȰȮȻȳȻȹȭȫȸɆ ȭ 
ȼȭȹȴȼȽȭȫ ɁȰȶȹȮȹ ȫȸȼȫȷȬȶɊ (ȵȹȭȫȶȰȸȽȸȹȮȹ ȳȶȳ ȸȰȵȹȭȫȶȰȸȽȸȹȮȹ). 
ȌɆȼȽȻȹȰ ȻȫȼȺȻȹȼȽȻȫȸȰȸȳȰ ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸȹȴ ɀȳȷȳȳ ȭ ȺȹȼȶȰȯȸȳȰ 15 
ȶȰȽ ȺȻȳȭȰȶȹ ȵ ȹȮȻȹȷȸȹȷȾ ȻȫȲȸȹȹȬȻȫȲȳɉ ɀȳȷȳɂȰȼȵȳɀ ȼȳȼȽȰȷ, 
ȺȹȶȾɂȰȸȸɆɀ ȵȫȵ ɁȰȶȰȸȫȺȻȫȭȶȰȸȸȹ, Ƚȫȵ ȳ ȼȶȾɂȫȴȸȹ, ȵȹȽȹȻɆȰ Ⱥȹ 
ȺȻȹȳȼɀȹȱȯȰȸȳɉ ȳȶȳ ȺȻȳȻȹȯȰ ȷȹȮȾȽ ȺȻȰȽȰȸȯȹȭȫȽɇ ȸȫ 
ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸȹȼȽɇ.  

ȜȾȺȻȫȷȹȶȰȵȾȶɊȻȸȫɊ ɀȳȷȳɊ ȳȼȺȹȶɇȲȾȰȽ ȲȫȵȹȸɆ ȹȻȮȫȸȳɂȰȼȵȹȴ 
ȼȳȸȽȰȽȳɂȰȼȵȹȴ ɀȳȷȳȳ ȯȶɊ ȺȹȶȾɂȰȸȳɊ ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸɆɀ ȫȸȼȫȷȬȶȰȴ, 

http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F#.D0.9D.D0.B0.D0.BD.D0.BE.D1.87.D0.B0.D1.81.D1.82.D0.B8.D1.86.D1.8B
http://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D1%83%D0%BD%D0%BE%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D1%8B%D0%B5_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
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ȵȹȹȻȯȳȸȫɁȳȹȸȸȹȴ ɀȳȷȳȳ ȵȹȷȺȶȰȵȼȹȭ ȳ ȿȳȲȳɂȰȼȵȹȴ ɀȳȷȳȳ ȯȶɊ 
ȳȲȾɂȰȸȳɊ ȭȲȫȳȷȹȯȰȴȼȽȭȳȴ ȵȹȷȺȹȸȰȸȽȹȭ, Ȭȳȹɀȳȷȳȳ - ȻȫȼȼȷȹȽȻȰȸȳɊ 
ȿȾȸȵɁȳȹȸȳȻȹȭȫȸȳɊ ȼȾȺȻȫȷȹȶȰȵȶɊȻȸɆɀ ȫȸȼȫȷȬȶȰȴ. ȕ 
ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸɆȷ ȼȭȹȴȼȽȭȫȷ ȹȽȸȹȼɊȽȼɊ ȼȫȷȹȼȬȹȻȵȫ ȳ 
ȼȫȷȹȹȻȮȫȸȳȲȫɁȳɊ. ȍ ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸȹȴ ɀȳȷȳȳ ȯȶɊ ȯȹȼȽȳȱȰȸȳɊ 
ȵȹȸȽȻȹȶȳȻȾȰȷȹȴ ȼȬȹȻȵȳ ȷȹȶȰȵȾȶɊȻȸɆɀ ȼȰȮȷȰȸȽȹȭ ȳ ȼȺȹȸȽȫȸȸȹȴ 
ȹȻȮȫȸȳȲȫɁȳȳ ȷȹȶȰȵȾȶ ȭ ȼȽȫȬȳȶɇȸȹȴ ȼȽȻȾȵȽȾȻȰ ȳȼȺȹȶɇȲȾɉȽ 
ȸȰȵȹȭȫȶȰȸȽȸɆȰ ȭȲȫȳȷȹȯȰȴȼȽȭȳɊ. ȜȫȷȹȹȻȮȫȸȳȲȾɉɄȳȰȼɊ ȼȽȻȾȵȽȾȻɆ 
ȷȹȱȸȹ ȳȷȳȽȳȻȹȭȫȽɇ ȵȫȵ ȫȼȺȰȵȽɆ ȬȳȹȶȹȮȳɂȰȼȵȳɀ ȼȳȼȽȰȷ: 
ȳȼȵȾȼȼȽȭȰȸȸɆȰ ȵȶȰȽȵȳ ȷȰȷȬȻȫȸ, ȿȰȻȷȰȸȽȹȭ, ȳȶȳ ȵȫȸȫȶɆ.  

șɂȰȭȳȯȸɆȷ ȺȾȽȰȷ ȺȹȭɆɃȰȸȳɊ ȬȳȹȯȹȼȽȾȺȸȹȼȽȳ ɊȭȶɊȰȽȼɊ 
ȾȷȰȸɇɃȰȸȳȰ ɂȫȼȽȳɁ ȳȸȮȻȰȯȳȰȸȽȫ ȯȹ ȷȳȵȻȹ- ȳ ȸȫȸȹȻȫȲȷȰȻȹȭ. Șȫ 
ȺȻȳȷȰȻȰ ȷȸȹȮȳɀ ȶȰȵȫȻȼȽȭȰȸȸɆɀ ȭȰɄȰȼȽȭ ȬɆȶȹ ȺȹȵȫȲȫȸȹ, ɂȽȹ 
ȾȷȰȸɇɃȰȸȳȰ ȻȫȲȷȰȻȹȭ ɂȫȼȽȳɁ ȺȻȳȭȹȯȳȽ ȵ ȳȲȷȰȸȰȸȳɉ ȬȳȹȯȹȼȽȾȺȸȹȼȽȳ 
ȳ ɈȿȿȰȵȽȳȭȸȹȼȽȳ. 

ȜȫȷȫɊ ȭȫȱȸȫɊ ȹȼȹȬȰȸȸȹȼȽɇ ȷȳȵȻȹȵȫȺȼȾȶ ð ȳɀ ȸȰȬȹȶɇɃȹȴ 
ȻȫȲȷȰȻ, ȺȹȲȭȹȶɊɉɄȳȴ ȺȹȼȽȻȹȳȽɇ ȹȮȻȹȷȸȾɉ ȻȫȬȹɂȾɉ ȺȹȭȰȻɀȸȹȼȽɇ. 
ȎȶȫȭȸȹȰ ȳɀ ȺȻȳȷȰȸȰȸȳȰ ð ɈȽȹ ȵȹȸȽȻȹȶȳȻȾȰȷȹȰ ȹȼȭȹȬȹȱȯȰȸȳȰ ȭȰɄȰȼȽȭ 
ȭ ȹȺȻȰȯȰȶɋȸȸȹȷ ȷȰȼȽȰ ȳ ȭȻȰȷȰȸȳ.  

ȏȫȸȸȹȰ ȳȼȼȶȰȯȹȭȫȸȳȰ ȯȹȵȫȲȫȶȹ ȹȬȻȫȲȹȭȫȸȳȰ ȸȫȸȹȵȫȺȼȾȶ 
ɁȰȿȫȶȹȼȺȹȻȳȸȹȭɆɀ ȫȸȽȳȬȳȹȽȳȵȹȭ ȭ ȬȳȹȺȹȶȳȷȰȻȫɀ. ȚȻȳ ɈȽȹȷ 
ȹȼȸȹȭȸȹȴ ȻȫȲȷȰȻ ȸȫȸȹȵȫȺȼȾȶ ȼȹȼȽȫȭȶɊȰȽ 90-168 ȸȷ. 

ȚȹȶȾɂȰȸȸɆȰ ȻȰȲȾȶɇȽȫȽɆ ȷȹȮȾȽ ȳȼȺȹȶɇȲȹȭȫȽɇȼɊ ȯȶɊ ȻȫȲȻȫȬȹȽȵȳ 
ȸȹȭɆɀ ȺȻȰȺȫȻȫȽȹȭ ȷȰȯȳɁȳȸȼȵȹȮȹ ȳ ȭȰȽȰȻȳȸȫȻȸȹȮȹ ȸȫȲȸȫɂȰȸȳɊ ȯȶɊ 
ȬȹȻɇȬɆ ȼ ȭȹȲȬȾȯȳȽȰȶɊȷȳ ȳȸȿȰȵɁȳȴ ȬȫȵȽȰȻȳȫȶɇȸȹȴ ɈȽȳȹȶȹȮȳȳ. 
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ȓȜȜȖȐȏșȍȋȘȓȐ ȜȞȚțȋȗșȖȕȞȖȪțȘȦȠ ȜȍșȔȜȝȍ 

ȘȋȘșȕȋȚȜȞȖ ȋȞȕȜȓȘșȍ 
 

țȫȲȷȰȻ ȵȫȺȼȾȶ, ȼȹȯȰȻȱȫɄȳɀ ȬȳȹȶȹȮȳɂȰȼȵȳ ȫȵȽȳȭȸɆȰ 
ȼȹȰȯȳȸȰȸȳɊ ȳȷȰɉȽ ȼȾɄȰȼȽȭȰȸȸȾɉ Ȼȹȶɇ ȯȶɊ ȳɀ ȿȳȲȳȹȶȹȮȳɂȰȼȵȹȴ 
ȫȵȽȳȭȸȹȼȽȳ ȭ ȹȻȮȫȸȳȲȷȰ. Șȫ ȺȻȳȷȰȻȰ ȷȸȹȮȳɀ ȶȰȵȫȻȼȽȭȰȸȸɆɀ ȭȰɄȰȼȽȭ 
ȬɆȶȹ ȺȹȵȫȲȫȸȹ, ɂȽȹ ȾȷȰȸɇɃȰȸȳȰ ȻȫȲȷȰȻȹȭ ɂȫȼȽȳɁ ȺȻȳȭȹȯȳȽ ȵ 
ȳȲȷȰȸȰȸȳɉ ȬȳȹȯȹȼȽȾȺȸȹȼȽȳ ȳ ɈȿȿȰȵȽȳȭȸȹȼȽȳ. 

ȘȰȼȷȹȽȻɊ ȸȫ ȹȮȻȹȷȸȹȰ ȵȹȶȳɂȰȼȽȭȹ ȺȾȬȶȳȵȫɁȳȴ Ⱥȹ ȷȰȽȹȯȫȷ 
ȺȹȶȾɂȰȸȳɊ ȷȳȵȻȹȵȫȺȼȾȶ, ȼȹȯȰȻȱȫɄȳɀ ȬȳȹȶȹȮȳɂȰȼȵȳ ȫȵȽȳȭȸɆȰ 
ȼȹȰȯȳȸȰȸȳɊ, ȭ ȶȳȽȰȻȫȽȾȻȰ ȸȰ ȸȫȴȯȰȸɆ ȻȫȬȹȽɆ Ⱥȹ ȳȲȾɂȰȸȳɉ ȼȭȹȴȼȽȭȫ 
ȸȫȸȹȵȫȺȼȾȶ, ȼȹȯȰȻȱȫɄȳɀ ȫȾȵȼȳȸɆ. 

Șȫȷȳ ȭȺȰȻȭɆȰ ȺȻȹȭȰȯȰȸȹ ȳȼȼȶȰȯȹȭȫȸȳȰ ȼȭȹȴȼȽȭ ȸȫȸȹȵȫȺȼȾȶ 
ȫȾȵȼȳȸȹȭ. 

țȫȲȷȰȻɆ ȺȹȶȾɂȰȸȸɆɀ ȸȫȸȹȵȫȺȼȾȶ ȹȺȻȰȯȰȶɊȶȳ ȷȰȽȹȯȹȷ NTA, ȫ 
ȽȫȵȱȰ ȺȻȹȭȹȯȳȶȳȼɇ ȳȼȼȶȰȯȹȭȫȸȳɊ ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸɆɀ ȼȭȹȴȼȽȭ ȵȫȺȼȾȶ 
ȼ ȺȹȷȹɄɇɉ ȼȫȷȹȹȻȮȫȸȳȲȫɁȳȳ. ȜȾȺȻȫȷȹȶȰȵȾȶɊȻȸȫɊ ɀȳȷȳɊ ȳȼȺȹȶɇȲȾȰȽ 
ȲȫȵȹȸɆ ȹȻȮȫȸȳɂȰȼȵȹȴ ȼȳȸȽȰȽȳɂȰȼȵȹȴ ɀȳȷȳȳ ȯȶɊ ȺȹȶȾɂȰȸȳɊ 
ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸɆɀ ȫȸȼȫȷȬȶȰȴ, ȵȹȹȻȯȳȸȫɁȳȹȸȸȹȴ ɀȳȷȳȳ ȵȹȷȺȶȰȵȼȹȭ 
ȳ ȿȳȲȳɂȰȼȵȹȴ ɀȳȷȳȳ ȯȶɊ ȳȲȾɂȰȸȳɊ ȭȲȫȳȷȹȯȰȴȼȽȭȳȴ ȵȹȷȺȹȸȰȸȽȹȭ, 
Ȭȳȹɀȳȷȳȳ - ȻȫȼȼȷȹȽȻȰȸȳɊ ȿȾȸȵɁȳȹȸȳȻȹȭȫȸȳɊ ȼȾȺȻȫȷȹȶȰȵȶɊȻȸɆɀ 
ȫȸȼȫȷȬȶȰȴ. ȕ ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸɆȷ ȼȭȹȴȼȽȭȫȷ ȹȽȸȹȼɊȽȼɊ ȼȫȷȹȼȬȹȻȵȫ ȳ 
ȼȫȷȹȹȻȮȫȸȳȲȫɁȳɊ. ȍ ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸȹȴ ɀȳȷȳȳ ȯȶɊ ȯȹȼȽȳȱȰȸȳɊ 
ȵȹȸȽȻȹȶȳȻȾȰȷȹȴ ȼȬȹȻȵȳ ȷȹȶȰȵȾȶɊȻȸɆɀ ȼȰȮȷȰȸȽȹȭ ȳ ȼȺȹȸȽȫȸȸȹȴ 
ȹȻȮȫȸȳȲȫɁȳȳ ȷȹȶȰȵȾȶ ȭ ȼȽȫȬȳȶɇȸȹȴ ȼȽȻȾȵȽȾȻȰ ȳȼȺȹȶɇȲȾɉȽ 
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ȸȰȵȹȭȫȶȰȸȽȸɆȰ ȭȲȫȳȷȹȯȰȴȼȽȭȳɊ. ȜȫȷȹȹȻȮȫȸȳȲȾɉɄȳȰȼɊ ȼȽȻȾȵȽȾȻɆ 
ȷȹȱȸȹ ȳȷȳȽȳȻȹȭȫȽɇ ȵȫȵ ȫȼȺȰȵȽɆ ȬȳȹȶȹȮȳɂȰȼȵȳɀ ȼȳȼȽȰȷ: 
ȳȼȵȾȼȼȽȭȰȸȸɆȰ ȵȶȰȽȵȳ ȷȰȷȬȻȫȸ, ȿȰȻȷȰȸȽȹȭ, ȳȶȳ ȵȫȸȫȶɆ. 

țȰȲȾȶɇȽȫȽɆ ȳȼȼȶȰȯȹȭȫȸȳɊ ȼȾȺȻȫȷȹȶȰȵȾȶɊȻȸɆɀ ȼȭȹȴȼȽȭ 
ȺȻȳȭȰȯȰȸɆ ȸȫ Ȼȳȼ. 1. 

 

  
ȫ b 

țȳȼ. 1 ȕȹȸȿȹȵȫȶɇȸȹȰ ȳȲȹȬȻȫȱȰȸȳȰ ȿȻȫȵȽȫȶɇȸȹȴ ȵȹȷȺȹȲȳɁȳȳ 
ȳȲ ȻȫȼȽȭȹȻȫ ȸȫȸȹȵȫȺȼȾȶ: ȫ) ȳȸȯȹȶȳȶȾȵȼȾȼȸȹȴ ȵȳȼȶȹȽɆ ȭ ȫȶɇȮȳȸȫȽȰ 
ȸȫȽȻȳɊ ȭ ȼȹȹȽȸȹɃȰȸȳȳ ɊȯȻȹ:ȹȬȹȶȹɂȵȫ 1:3 ȭ ȵȹȸɁȰȸȽȻȫɁȳȳ 0,125%, b) 
ȸȫȿȽȳȶȾȵȼȾȼȸȫɊ ȵȳȼȶȹȽȫ ȭ ȫȶɇȮȳȸȫȽȰ ȸȫȽȻȳɊ ȭ ȼȹȹȽȸȹɃȰȸȳȳ 
ɊȯȻȹ:ȹȬȹȶȹɂȵȫ 5:1 ȭ ȵȹȸɁȰȸȽȻȫɁȳȳ 0,125%.  

 
ȓȲȷȰȻȰȸȳɊ ȷȰȽȹȯȹȷ NTA ȺȻȹȭȹȯȳȶȳ ȸȫ 

ȷȾȶɇȽȳȺȫȻȫȷȰȽȻȳɂȰȼȵȹȷ ȫȸȫȶȳȲȫȽȹȻȰ ȸȫȸȹɂȫȼȽȳɁ Nanosight LM0 
ȺȻȹȳȲȭȹȯȼȽȭȫ Nanosight Ltd (ȍȰȶȳȵȹȬȻȳȽȫȸȳɊ) ȭ ȵȹȸȿȳȮȾȻȫɁȳȳ HS-
BF (ȭɆȼȹȵȹɂȾȭȼȽȭȳȽȰȶɇȸȫɊ ȭȳȯȰȹȵȫȷȰȻȫ Andor Luca, 
ȺȹȶȾȺȻȹȭȹȯȸȳȵȹȭɆȴ ȶȫȲȰȻ ȼ ȯȶȳȸȹȴ ȭȹȶȸɆ 405 ȸȷ ȳ ȷȹɄȸȹȼȽɇɉ 45 
ȷȍȽ). ȚȻȳȬȹȻ ȹȼȸȹȭȫȸ ȸȫ ȷȰȽȹȯȰ ȋȸȫȶȳȲȫ ȽȻȫȰȵȽȹȻȳȴ ȸȫȸȹɂȫȼȽȳɁ 
(NanoparticleTrackingAnalysis, NTA), ȹȺȳȼȫȸȸȹȷ ȭ ASTME2834. 

șȺȽȳȷȫȶɇȸɆȷ ȻȫȲȭȰȯȰȸȳȰȷ ȯȶɊ ȻȫȲȭȰȯȰȸȳɊ ȬɆȶȹ ȭɆȬȻȫȸȹ 1: 
100. ȏȶɊ ȳȲȷȰȻȰȸȳɊ ȬɆȶȳ ȭɆȬȻȫȸɆ ȺȫȻȫȷȰȽȻɆ ȺȻȳȬȹȻȫ: CameraLevel 
= 16, DetectionThreshold = 10 (multi), MinTrackLength:Auto, 
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MinExpectedSize: Auto.ȯȶȳȽȰȶɇȸȹȼȽɇ ȰȯȳȸȳɂȸȹȮȹ ȳȲȷȰȻȰȸȳɊ 215s, 
ȳȼȺȹȶɇȲȹȭȫȸȳȰ ɃȺȻȳɁȰȭȹȮȹ ȸȫȼȹȼȫ.  

 
 

 
 
țȳȼ.2 țȫȼȺȻȰȯȰȶȰȸȳȰ ɂȫȼȽȳɁ Ⱥȹ ȻȫȲȷȰȻȫȷ ȭ ȹȬȻȫȲɁȰ 

ȳȸȯȹȶȳȶȾȵȼȾȼȸȹȴ ȵȳȼȶȹȽɆ ȭ ȫȶɇȮȳȸȫȽȰ ȸȫȽȻȳɊ ȼȹȹȽȸȹɃȰȸȳȰ 
ɊȯȻȹ:ȹȬȹȶȹɂȵȫ 5:1. 

 
 

 
 
țȳȼ.3 țȫȼȺȻȰȯȰȶȰȸȳȰ ɂȫȼȽȳɁ Ⱥȹ ȻȫȲȷȰȻȫȷ ȭ ȹȬȻȫȲɁȰ 

ȳȸȯȹȶȳȶȾȵȼȾȼȸȹȴ ȵȳȼȶȹȽɆ ȭ ȫȶɇȮȳȸȫȽȰ ȸȫȽȻȳɊ ȼȹȹȽȸȹɃȰȸȳȰ 
ɊȯȻȹ:ȹȬȹȶȹɂȵȫ 1:3. 
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țȳȼ.4 țȫȼȺȻȰȯȰȶȰȸȳȰ ɂȫȼȽȳɁ Ⱥȹ ȻȫȲȷȰȻȫȷ ȭ ȹȬȻȫȲɁȰ 

ȸȫȿȽȳȶȾȵȼȾȼȸȹȴ ȵȳȼȶȹȽɆ ȭ ȫȶɇȮȳȸȫȽȰ ȸȫȽȻȳɊ ȼȹȹȽȸȹɃȰȸȳȰ 
ɊȯȻȹ:ȹȬȹȶȹɂȵȫ 1:3 

 
ȝȫȵȳȷ ȹȬȻȫȲȹȷ, ȯȫȸȸȹȰ ȳȼȼȶȰȯȹȭȫȸȳȰ ȯȹȵȫȲȫȶȹ ȹȬȻȫȲȹȭȫȸȳȰ 

ȸȫȸȹȵȫȺȼȾȶ ȫȾȵȼȳȸȹȭ ȭ ȬȳȹȺȹȶȳȷȰȻȫɀ. ȚȻȳ ɈȽȹȷ ȹȼȸȹȭȸȹȴ ȻȫȲȷȰȻ 
ȸȫȸȹȵȫȺȼȾȶ ȼȹȼȽȫȭȶɊȰȽ 122-162 ȸȷ. 

ȚȹȶȾɂȰȸȸɆȰ ȻȰȲȾȶɇȽȫȽɆ ȷȹȮȾȽ ȳȼȺȹȶɇȲȹȭȫȽɇȼɊ ȯȶɊ ȻȫȲȻȫȬȹȽȵȳ 
ȸȹȭɆɀ ȼȻȰȯȼȽȭ ȯȶɊ ȳȼȺȹȶɇȲȹȭȫȸȳɊ ȭ ȻȫȼȽȰȸȳȰȭȹȯȼȽȭȰ. 
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SECTION IV  
Earth Science (ȘȫȾȵȳ ȹ ȒȰȷȶȰ) 

 
Banshchikova L. 

State Hydrological Institute, Saint-Petersburg, Russia 
Banshchikov A.  

Hydrotechproject, PLC 

 
DETERMINATION OF THE  PARAMETERS  

OF WINTER FLOODS  
 

Winter regime of rivers in the Northern Hemisphere is 
characterized by a frequently formated hanging ice dams, congestions and 
ice cover hummocking. 

Quantitative information about the mash- rise level of water on 
the territory of Russia and their frequency calculated for the period from 
1936 to 2010 are presented in Figure 1. 

 

 
Fig. 1. Scheme of distribution of congestions on the rivers of Russia 
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The ice jam is a multilayered accumulation of ice causing tightness 
of the river section, which determines the rising of water level upstream 
the head of the congestion [3]. 

The factors influencing on the formation of jams are 
multicomponent. At a certain combination of factors the catastrophic 
flood may occur. 

The parameters of risks (caused by ice jam floods) are considerably 
higher than the same parameters of risks  (caused by rain floods) because 
of impermanence of formation locations and ambiguity of forecast 
scenarios of congestions. 

 The formation of congestion, their frequency of occurrence and 
capacity is an indicator of climate change, because the ice and ice 
formations, most accurately reflect the temperature regime. 

Most indicative in this respect is the Kuban River. , with 870 km 
length and 58 thousand km į of the catchment area. 

Major tributaries flow throughout the river from the left bank. The 
source of Kuban River and all major tributaries located on the northern 
slopes of the ridges of the Western Caucasus. The difficult terrain 
combines the mountain, foothills and plains areas. This significantly affects 
the runoff, temperature and ice regime of the object. For example, both 
the upper reaches of the Kuban river and its tributaries, where the water 
flow rate are significant, are characterizing by increased formation of 
sludge. 

Frazil ice and the slush moving downstream, slow down. The ice 
bridges are formed when the reducing of the effective cross-section of the 
channel occurs. Frequent thaws and frosts combination leads to 
compaction of the ice mass that moves downstream. This results in the 
formation of mash and hanging ice dams phenomena. Floods have caused 
the greatest rise of water levels have been reported with congestions on the 
main river Kuban and its tributaries Afips, Pshish, Shebsh, Belaya, Fars. 

The most significant flooding mashes were noted on Kuban river- 
in 1927 and 2002, on the rivers Pshish in 1937, Afips - 1945, Shebsh - 
1956, Belaya ð 1937 [5]. 

 In recent decades, with changing climate conditions, the warming 
of winters is observed in the region. This caused a decrease of the 
probability of occurrence of freezing-over phenomena in rivers of Kuban 
basin from 50% to 30%; the reduction in the duration of periods with ice 
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in the channels on average 6-8 days, the increase in variability of maximum 
ice thickness and water levels during the winter. 

The periods of formation of sludge in rivers were increased, and 
thus the risk of hazards associated with the formation of hanging ice dams 
and jams in rivers 

 
Fig. 2. The repeatability of congestions, Kuban river at Nevinnomyssk 

 
Timeliness of the evaluation of the danger of congestion (ice jams) 

and the development  of flooding is important for making decisions about 
the action to affect the process in the critical, fast-developing situations. 

To solve this problem, the method of calculating was developed, 
which allows not only to determine the place of formation of congestion, 
but also to calculate the risk parameters for threatened area, as well as to 
offer the most efficient use of floodplains. 

Algorithm of solution of this problem is shown in Figure 3. 
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Fig. 3. The calculation algorithm. 
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First, for the calculation of risk parameters is necessary to determine 
the probability of ice phenomena in the considered section. 

When the ice cover is observed in less than 25% of cases, or in the 
condition, that ice cover melts in place, as well as when there is insufficient 
thickness of ice accumulations, makes further calculation impractical. 

Secondly, you need to determine the risk of congestion on a specific 
section of the river 

This is determined by the following characteristics: the presence of 
the ice material sufficient to form a mash (or ice jams), the presence of 
obstacles in the channel, and morphometric features of the site. 

The first block of the calculated parameters is presented below. 
Annual probability of exceeding the maximum hanging ice dams 

(mash) levels determined by the formula: 

%100
1+

=
n

m
ʨ ,     (1) 

where m - serial number of the members of a number of levels, in 
decreasing order, n - total number of terms. 

Under the condition of mash formation it is necessary to calculate 
the water levels of different reliability. On the ungauged sections of the 
river, calculation is carried out by the method based on the Saint-Venant 
equations. The decision boils down to finding the free surface mark. 
(inertial terms of Saint-Venant equations in this case are close to nil). 

The rate of advancement of isolines of the water level mark (H) will 
be [1] 

H

L

t

H

dt

dL
ʉ

L

H
µ

µ

µ

µ
-==     (2) 

where K - Flow (or discharge) Module, I ð is a water surface 
inclination,  v-velocity of waterflow, L ð ȺȻȹȯȹȶɇȸȫɊȵȹȹȻȯȳȸȫȽȫ, L - is 
the longitudinal coordinate, H - a mark of the free surface of water,  

t

L
ʉʅ

µ

µ
=   -speed of advance of the water surface isolines with a constant 

mark Hi . [4]. 
The graphical solution of the equation allows us to determine the 

presence of congestion and its parameters. When the channel is free of ice, 
the changes of the level lines are unidirectional. 
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At the formation of congestion the quiet nature of the isolines 
changes, and due to the behavior of these lines we can do a corresponding 
conclusion. 

For example, if the ice-jam 
exists, the isolines near its òheadó (1) 
will start coming together.As soon as 
the erosion of the ice jam begins, and 
especially if the bursting occurs, the 
isolines start (2) to disperse and later 
they go in the same direction. [1] 

To determine the parameters 
of congestion ð the position of the 
head of mash; the maximum water level in the mash, the evolution of 
congestion ð it is necessary to construct longitudinal profiles 

For an example, a longitudinal profile of the water surface for 
Kuban river from 10.12.1989 to 12.12.1989 ð( year when water levels were 
close to 1% of the supply) is presented on this plot. 

 
Fig3. Longitudinal profile of the water surface of the Kuban river. 
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Built for long-term period such graphs allow us to calculate 
statistically significant mash water levels in any given security target. 

Next, you must determine the morphometric parameters of the 
channel 

At a high mash water level ( )%,3 ʨʅ (and low floodplain, the 

probability of flooding is very high - floodplain may be flooded annually. 
At the same mash level and high floodplain ð the probability of 

flooding may not be great( )0ʟʧʨ  but the risk from flooding can be 

very large. 
The settlement characteristics of the unit 2 are: the probability of 

exceeding the water level of given provision above the water leaving to the 

flood plain ʟʧ%ʨh and the probability of flooding floodplain determined 

from probability curve obtained for the design alignment. 

Parameter  ʟʧ%ʨh  can be obtained as the difference between the 

mark of possible water level of ț% provision and the height of the edge of 
the floodplain [1] 

( )ʧʨʨ ʅʅh -= %,3ʟʧ%      (3) 

where( )%,3 ʨʅ . ð the highest mash level of a given security, m; 

( )ʧʅ  ð the mark of a level edge of the floodplain, m. 

If this characteristic is close or equal to zero, the further calculation 
is impractical. The hydrological component of risks. The determining 
hydrological factors in the losses caused by floods are the depth (or the 
level) of flooding and duration of flooding areas. The calculation of risk 
parameters in winter flooding is given in the 3rd block. 

In the calculation the parameter, taking into account the excess of 
mash water level above the edge of the coast and the probability of this 
event, is introduced [2] 

( )( )ʟʧʧʨ ʨʅʅD --= 1%,3     ( 4) 

where - ʟʧʅ  the maximum mash water level of P% - probability of 

exceedance, ʧʅ - a mark of the beginning of flooding the floodplain; ʟʧʨ  

- probability of flooding the floodplain in parts of the unit. 
To determine the vulnerability and the actual risk associated with 

the degree of economic development of floodplains into account not only 
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the likelihood of flooding floodplain of different reliability, and 
repeatability of congestions (hanging ice dams) a vulnerability index Y was 
developed. 

This index is defined also by the hazard classification of the 
facilities, the character of their use, the actual location and is calculated by 
the formula [2]: 

( ) lkʅʅDY ʩʪʨʨ ÖÖ-Ö= % ,    (5) 

where ( )
ʩʪʨʅ -the minimum altitude of facility,(m abs.), % ( )

%ʨʅ - 

mash water level of given reliability, D-factor of the potential risk,  k - 
hazard ratio of the constructions( by the class of environmental impact, on 
a scale from 1 to 5), l-type of the facility ( also by the class from 1 to 5). 

These two parameters have a local character and can be evaluated in 
the conditions of a single river basin. 

ȋn example of the calculation of these parameters for p. Kuban at 
Nevinnomisk is shown below. Confluence of the rivers Kuban and 
Zelenchuk at the Nevinnomisk refers to a section of the river, where both 
congestions, and the ice jams are observed. 

An excerpt from the òCatalogue of ice-jam phenomenaó reads as: 
The Kuban river has low-meandered riverbed. 1 km above the 

gauging post in Nevinnomyssk shallows and islands are located. After 
commissioning Nevinnomyssky channel ice phenomena become more 
complicated, rarely observed earlier congestion stopped, but the cases of  
mash hanging ice dams phenomena have become more frequent. 

The repeatability of congestion - 16%; mash and hanging ice dams 
phenomena - 86%, the maximum mash water level observed - 727 cm, 
mash-level hanging ice dams - 656 cm over zero of the graph. 

The plot of Kuban river, in the alignment of Nevinnomyssk refers 
to the transition zone between highland rivers, with higher speeds, to the 
plot of the river with lower speeds and greater depths (middle course). 

Thereafter, the large amount of sludge formed in the upper reaches, 
is relocated by the flow in the foothills, and in the area of artificial and 
natural barriers the ice material is delayed. 

The facilities of Nevinnomysskaya TPP and four bridge crossings 
near the surveyed area are rendering the anthropogenic impact on ice and 
thermal regime, and therefore on repeatability and power of mash hanging 
ice dams phenomena. 
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The risk parameters, shown in Table 1, were obtained from 
calculations of the characteristics required to calculate the vulnerability 
from the mash hanging ice dams floods in the area p. Kuban at the 
Nevinnomyssk. 

 
Table 1 

The risk parameters, p. Kuban at the Nevinnomyssk.( 706km, 701km, 
689rm)/ 

 

Randge 
(fig.3)  

1  2  3 

L, ȵȷ 706 701 689 

Ș1% 316,9 327,4 311,0 

h1% 3,9 4,1 2,8 

D 3,5 3,7 2,6 

Ymin 
k/l=1/1  

14 15 10 

Ymax 
k/l=5/5  

350 370 260 

 
Timeliness of assessment of a danger of formation of  the 

congestion and flooding caused by it, is important for making decisions 
about the impact on the process in the critical, fast-developing situations. 
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ȏȶɊ ȹȬȰȼȺȰɂȰȸȳɊ ȸȫȯɋȱȸȹȴ ȻȫȬȹȽɆ ȵȹȶȶȰȵȽȹȻȸȹ-ɄɋȽȹɂȸȹȮȹ 

ȾȲȶȫ (ȕȤȞ) ȳ ȺȻȹȮȸȹȲȳȻȹȭȫȸȳɊ ȹȼȽȫȽȹɂȸȹȮȹ ȻȰȼȾȻȼȫ ɄɋȽȹȵ ȭ 
ȺȻȹɁȰȼȼȰ ɈȵȼȺȶȾȫȽȫɁȳȳ ȸȰȹȬɀȹȯȳȷȹ ȺȻȹȭȹȯȳȽɇ ȽȰɀȸȳɂȰȼȵȹȰ 
ȹȬȼȶȾȱȳȭȫȸȳȰ ȳ ȺȻȹȿȳȶȫȵȽȳɂȰȼȵȳȰ ȻȫȬȹȽɆ, Ƚȫȵ ȵȫȵ ȹȼȸȹȭȸȹȴ 
ȺȻȳɂȳȸȹȴ ȭɆɀȹȯȫ ȳȲ ȼȽȻȹɊ ɈȶȰȵȽȻȳɂȰȼȵȳɀ ȷȫɃȳȸ ȺȹȼȽȹɊȸȸȹȮȹ Ƚȹȵȫ 
ɊȭȶɊȰȽȼɊ ȸȰȯȹȺȾȼȽȳȷɆȴ ȳȲȸȹȼ ɄɋȽȹȵ. 

ȏȶɊ ɈȿȿȰȵȽȳȭȸȹȮȹ ȻȰɃȰȸȳɊ ȯȫȸȸȹȴ Ȳȫȯȫɂȳ ȸȰȹȬɀȹȯȳȷȹ 
ȺȻȹȮȸȹȲȳȻȹȭȫȽɇ ȹȼȽȫȽȹɂȸɆȴ ȻȰȼȾȻȼ ɄɋȽȹȵ, ȫ ȽȫȵȱȰ ȹɁȰȸȳȭȫȽɇ 
ȼȵȹȻȹȼȽɇ ȳȲȸȹȼȫ ɄɋȽȹȵ ȭ ȲȫȭȳȼȳȷȹȼȽȳ ȹȽ ȿȫȵȽȹȻȹȭ ȭȹȲȯȰȴȼȽȭȳɊ ȸȫ 
ȕȤȞ, ȯȶɊ ɈȽȹȮȹ ȸȫȯȹ ȻȫȲȻȫȬȹȽȫȽɇ ȷȫȽȰȷȫȽȳɂȰȼȵȾɉ ȷȹȯȰȶɇ ȼ ȾɂɋȽȹȷ ȸȰ 
Ƚȹȶɇȵȹ ɈȶȰȵȽȻȹȷȫȮȸȳȽȸɆɀ ȳ ȷȰɀȫȸȳɂȰȼȵȳɀ ȿȫȵȽȹȻȹȭ, ȸȹ ȳ ȭȸȰɃȸȳɀ 
(ȼȹȼȽȹɊȸȳȰ ȱ/ȯ ȺȾȽȳ, ȳȲȸȹȼȫ ȵȹȶɋȼȸɆɀ ȺȫȻ ȳ Ƚ.ȯ.). 
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ȍ ȵȫɂȰȼȽȭȰ ȹȬɅȰȵȽȫ ȳȼȼȶȰȯȹȭȫȸȳɊ ȭɆȬȻȫȸɆ ɄɋȽȵȳ ȵȹȶȶȰȵȽȹȻȸȹ-
ɄɋȽȹɂȸɆȴ ȾȲȶȫ ȽɊȮȹȭȹȮȹ ɈȶȰȵȽȻȹȯȭȳȮȫȽȰȶɊ (ȝȨȏ), ȵȫȵ ȸȫȳȬȹȶȰȰ 
ȳȲȸȫɃȳȭȫȰȷȫɊ ɂȫȼȽɇ ɈȶȰȵȽȻȳɂȰȼȵȹȴ ȷȫɃȳȸɆ. 

ȘȫȼȽȹɊɄȫɊ ȻȫȬȹȽȫ ȺȹȼȭɊɄȰȸȫ ȭȹȺȻȹȼȫȷ ȻȫȲȻȫȬȹȽȵȳ 
ȷȫȽȰȷȫȽȳɂȰȼȵȹȴ ȷȹȯȰȶȳ ȺȻȹɁȰȼȼȫ ȳȲȸȹȼȫ ɄɋȽȹȵ ȝȨȏ ȺȹȼȽȹɊȸȸȹȮȹ 
Ƚȹȵȫ ȼ ȳȼȺȹȶɇȲȹȭȫȸȳȰȷ ȯȫȸȸɆɀ ȭ ȻȰȱȳȷȰ ȸȹȻȷȫȶɇȸȹȴ ȻȫȬȹȽɆ 
ȶȹȵȹȷȹȽȳȭȫ [Ȗ. 1]. ȕȫȵ ȳȲȭȰȼȽȸȹ, ȸȫ ɀȫȻȫȵȽȰȻ ȳȲȷȰȸȰȸȳɊ ȼȵȹȻȹȼȽȳ 
ȳȲȸȹȼȫ ɄɋȽȹȵ ȹȵȫȲɆȭȫȰȽ ȭȶȳɊȸȳȰ ȷȸȹȱȰȼȽȭȹ ȼȶȾɂȫȴȸɆɀ ȿȫȵȽȹȻȹȭ, 
ȻȫȲȶȳɂȸɆɀ Ⱥȹ ȼȭȹȰȴ ȺȻȳȻȹȯȰ ȳ Ⱥȹ ȭȻȰȷȰȸȳ ȳɀ ȭȹȲȯȰȴȼȽȭȳɊ, ȺȹɈȽȹȷȾ 
ȺȻȹɁȰȼȼ ȳȲȸȹȼȫ ɄɋȽȹȵ ȭ ȹȬɄȰȷ ȼȶȾɂȫȰ ɊȭȶɊȰȽȼɊ ȼȶȾɂȫȴȸɆȷ.  

ȚȻȰȯȼȽȫȭȳȽɇ ȼȽȻȾȵȽȾȻȾ ȷȫȽȰȷȫȽȳɂȰȼȵȹȴ ȷȹȯȰȶȳ ȕȤȞ ȷȹȱȸȹ ȭ 
ȭȳȯȰ ȼɀȰȷɆ, ȺȻȳȭȰȯȰȸȸȹȴ ȸȫ Ȼȳȼ. 1. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

țȳȼ. 1. ȜȽȻȾȵȽȾȻȸȫɊ ȼɀȰȷȫ ȷȫȽȰȷȫȽȳɂȰȼȵȹȴ ȷȹȯȰȶȳ  
ȵȹȶȶȰȵȽȹȻȸȹ-ɄɋȽȹɂȸȹȮȹ ȾȲȶȫ 

 
ȍȸȰ ȲȫȭȳȼȳȷȹȼȽȳ ȹȽ ȿȳȲȳȵȹ-ɀȳȷȳɂȰȼȵȹȴ ȼȾɄȸȹȼȽȳ ɊȭȶȰȸȳȴ, 

ȺȻȹȳȼɀȹȯɊɄȳɀ ȭ ȺȻȹɁȰȼȼȰ ȳȲȸȹȼȫ, ȭȼɉ ȼȹȭȹȵȾȺȸȹȼȽɇ ȺȫȻȫȷȰȽȻȹȭ, 

˴̋ ̂
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ȹȺȻȰȯȰȶɊɉɄȳɀ ȽȰȵȾɄȰȰ ȼȹȼȽȹɊȸȳȰ ȕȤȞ, ȷȹȱȸȹ ȻȫȲȬȳȽɇ ȸȫ ɂȰȽɆȻȰ 
ȮȻȾȺȺɆ: 

1. ȎȻȾȺȺȫ A  = (a1, ȫ2, ..., ȫm). ȍ ɈȽȾ ȮȻȾȺȺȾ ȹȬɅȰȯȳȸȰȸɆ 
ȺȫȻȫȷȰȽȻɆ, ɀȫȻȫȵȽȰȻȳȲȾɉɄȳȰ: 

a1 - ȹȼȹȬȰȸȸȹȼȽȳ ȵȹȸȼȽȻȾȵɁȳȳ ȝȨȏ (ȽȳȺ ȹȬȷȹȽȵȳ ȳ Ƚ.ȯ.); 
a2 - ȽȰɀȸȹȶȹȮȳɂȰȼȵȳȰ ȹȽȵȶȹȸȰȸȳɊ ȺȻȳ ȳȲȮȹȽȹȭȶȰȸȳȳ ȝȨȏ; 
a3 - ȹȼȹȬȰȸȸȹȼȽȳ ȵȹȸȼȽȻȾȵɁȳȳ ȕȤȞ (ȷȫȻȵȫ ɄɋȽȹȵ, ȭȹȶɇȽ-

ȫȷȺȰȻȸɆȰ ɀȫȻȫȵȽȰȻȳȼȽȳȵȳ ȳ Ƚ.ȯ.); 
ȫ4 - ȹȼȹȬȰȸȸȹȼȽȳ ȵȹȸȼȽȻȾȵɁȳȳ ȵȹȶȶȰȵȽȹȻȫ. 
ȚȰȻȰɂȳȼȶȰȸȸɆȰ ȺȫȻȫȷȰȽȻɆ ȺȻȳȼȾɄȳ ȯȫȸȸȹȴ ȝȨȏ, ɊȭȶɊɉȽȼɊ 

ȺȹȼȽȹɊȸȸȹ ȯȰȴȼȽȭȾɉɄȳȷȳ ȳ ȹȮȻȫȸȳɂȰȸɆ ȽȰɀȸȳɂȰȼȵȳȷ ȾȼȶȹȭȳɊȷȳ. 
ajȷȳȸ<aj<ajȷȫȵȼ;   j = 1, 2,..., m. 

2. ȎȻȾȺȺȫ B = (b1, b2, ..., br). ȍȽȹȻȾɉ ȮȻȾȺȺȾ ȹȬȻȫȲȾɉȽ ȺȫȻȫȷȰȽȻɆ, 
ɀȫȻȫȵȽȰȻȳȲȾɉɄȳȰ ȾȺȻȫȭȶɊɉɄȳȰ ȭȹȲȯȰȴȼȽȭȳɊ [Ȗ. 1]: 

b1- ɂȫȼȽȹȽȫ ȭȻȫɄȰȸȳɊ ɊȵȹȻɊ, ȹȵȫȲɆȭȫɉɄȫɊ ȭȰȼɇȷȫ ȼȶȹȱȸȹȰ 
ȭȹȲȯȰȴȼȽȭȳȰ ȸȫ ȾȼȶȹȭȳɊ ȳȲȸȹȼȫ; 

b2ñ Ƚȹȵ ɊȵȹȻɊ. ȐȮȹ ȭȹȲȯȰȴȼȽȭȳȰ ȹȺȻȰȯȰȶɊȰȽȼɊ ɂȰȻȰȲ ɄȰȽȹɂȸɆȴ 
ȵȹȸȽȫȵȽ; 

b3 ð ȸȫȱȫȽȳȰ ȸȫ ɄɋȽȵȾ, ȹȺȻȰȯȰȶɊȰȽȼɊ ȵȹɈȿȿȳɁȳȰȸȽȹȷ ȽȻȰȸȳɊ, 
ȮȰȹȷȰȽȻȳȰȴ ȵȹȸȽȫȵȽȫ, ȷȹȯȾȶȰȷ ȾȺȻȾȮȹȼȽȳ ȳ Ƚ.ȯ. 

ȒȸȫɂȰȸȳɊ ȾȺȻȫȭȶɊɉɄȳɀ ȭȹȲȯȰȴȼȽȭȳȴ ȶȳȷȳȽȳȻȾɉȽȼɊ 
ȽȰɀȸȳɂȰȼȵȳȷȳ ȹȮȻȫȸȳɂȰȸȳɊȷȳ: 

bjȷȳȸ <bj<bjȷȫȵȼ;   j = 1,  2, ...,   r. 
3. ȎȻȾȺȺȫ Y ɀȫȻȫȵȽȰȻȳȲȾȰȽ ȹȬȹȬɄȰȸȸɆȰ ȺȹȵȫȲȫȽȰȶȳ, ȵȹȽȹȻɆȰ 

ȹɁȰȸȳȭȫɉȽ ȷȳȸȳȷȾȷ ȳȲȸȹȼȫ ɄȰȽȵȳ ȭ ȲȫȭȳȼȳȷȹȼȽȳ ȹȽ ȺȫȻȫȷȰȽȻȹȭ 
ȮȻȾȺȺ ȋ ȳ ȍ. 

4. ȍ ȯȫȸȸȾɉ ȮȻȾȺȺȾ D = (d1, d2, ..., dg) ȹȬȻȫȲȾɉȽ 
ȸȰȵȹȸȽȻȹȶȳȻȾȰȷɆȰ ȺȫȻȫȷȰȽȻɆ [Ȗ. 3, 4]. șȸȳ ɀȫȻȫȵȽȰȻȳȲȾɉȽ ȯȰȴȼȽȭȳȰ 
ȭȹȲȷȾɄȫɉɄȳɀ ȿȫȵȽȹȻȹȭ, Ƚȫȵȳɀ, ȵȫȵ ȭȸȰɃȸȳȰ ȯȳȸȫȷȳɂȰȼȵȳȰ ȼȳȶɆ, 
ȼȾȽȹɂȸɆȰ ȳ ȼȰȲȹȸȸɆȰ ȳȲȷȰȸȰȸȳɊ ȹȵȻȾȱȫɉɄȰȴ ȼȻȰȯɆ, ȳȲȸȹȼ ȳ 
ȹȽȵȶȹȸȰȸȳɊ ȮȰȹȷȰȽȻȳɂȰȼȵȳɀ ȺȫȻȫȷȰȽȻȹȭ ȵȹȶȰȼȸɆɀ ȺȫȻ ȳ ȽɊȮȹȭȹȴ 
ȺȰȻȰȯȫɂȳ, ȻȰȶɇȼȹȭɆȰ ȼȽɆȵȳ ȳ Ƚ. Ⱥ., ȫ ȽȫȵȱȰ ȭȶȳɊȸȳȰ ȽȰɀ ȺȰȻȰȷȰȸȸɆɀ 
ȭȹȲȯȰȴȼȽȭȳȴ ȸȫ ȺȻȹɁȰȼȼ ȳȲȸȹȼȫ ɄɋȽȹȵ, ȵȹȽȹȻɆȰ ȸȰȯȹȼȽȾȺȸɆ 
ȵȹȶȳɂȰȼȽȭȰȸȸȹȷȾ ȳȲȷȰȻȰȸȳɉ. 

șȬɅȰȯȳȸȳȷ ȭȼȰ ȵȹȸȽȻȹȶȳȻȾȰȷɆȰ ȺȫȻȫȷȰȽȻɆ ȮȻȾȺȺɆ Aȳ Bȭ 

ȹȬɄȾɉ ȮȻȾȺȺȾ X = ( 1x ,é,lx ), ȮȯȰ l = m + r, ȳ ȬȾȯȰȷ ȸȫȲɆȭȫȽɇ ȳɀ 
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ȭɀȹȯȸɆȷȳ ȺȰȻȰȷȰȸȸɆȷȳ; ȼȹȹȽȭȰȽȼȽȭȰȸȸȹ ȺȫȻȫȷȰȽȻ ȾȬȾȯȰȷ ȸȫȲɆȭȫȽɇ 
ȭɆɀȹȯȸȹȴ ȺȰȻȰȷȰȸȸȹȴ Ȼȳȼ. 2. 

 
 
 
 
 
 
 

 
 
 

 
țȳȼ. 2. ȚȻȳȭȰȯȰȸȸȫɊ ȼȽȻȾȵȽȾȻȸȫɊ ȼɀȰȷȫ ȕȤȞ 

 
ȏȶɊ ȺȰȻȰȷȰȸȸɆɀ, ȹȺȻȰȯȰȶɊɉɄȳɀ ȽȰȵȾɄȰȰ ȼȹȼȽȹɊȸȳȰ ȕȤȞ, 

ȭȭȹȯɊȽȼɊ ȼȶȰȯȾɉɄȳȰ ȯȹȺȾɄȰȸȳɊ: 

1) ȳȲȷȰȸȰȸȳɊ ȵȫȱȯȹȮȹ ȵȹȸȽȻȹȶȳȻȾȰȷȹȮȹ ȺȫȻȫȷȰȽȻȫ 1x ,é,lx  

ȺȻȰȯȼȽȫȭȶɊɉȽ ȼȹȬȹȴ ȸȹȻȷȫȶɇȸȹ ȻȫȼȺȻȰȯȰȶȰȸȸɆȴ ȼȶȾɂȫȴȸɆȴ 
ȼȽȫɁȳȹȸȫȻȸɆȴ ȺȻȹɁȰȼȼ, ȹȬȶȫȯȫɉɄȳȴ ȼȭȹȴȼȽȭȹȷ ɈȻȮȹȯȳɂȸȹȼȽȳ; 

2) ȵȫȱȯɆȴ ȺȫȻȫȷȰȽȻ ȮȻȾȺȺɆ DɀȫȻȫȵȽȰȻȳȲȾȰȽ ȼȶȾɂȫȴȸȹ ȳ 
ȸȰȲȫȭȳȼȳȷȹ ȯȰȴȼȽȭȾɉɄȳȴ ȿȫȵȽȹȻ, ȼȻȰȯȳ ȵȹȽȹȻɆɀ ȸȰȽ 
ȯȹȷȳȸȳȻȾɉɄȳɀ; 

3) ȭȼȰ ȺȫȻȫȷȰȽȻɆ ȮȻȾȺȺɆ DȸȰ ȵȹȻȻȰȶȳȻȹȭȫȸɆ ȼ 
ȵȹȸȽȻȹȶȳȻȾȰȷɆȷȳ ȺȫȻȫȷȰȽȻȫȷȳ, ȳ ȳɀ ȳȲȷȰȸȰȸȳɊ ȺȻȰȯȼȽȫȭȶɊɉȽ 
ȼȶȾɂȫȴȸɆȴ ȼȽȫɁȳȹȸȫȻȸɆȴ ȺȻȹɁȰȼȼ ȼ ȸȾȶȰȭɆȷ ȷȫȽȰȷȫȽȳɂȰȼȵȳȷ 
ȹȱȳȯȫȸȳȰȷ. 

ȍȭȰȯȰȸȸɆȰ ȯȹȺȾɄȰȸȳɊ ȯȹȼȽȫȽȹɂȸȹ ȻȰȫȶɇȸɆ ȳ ȭɆȺȹȶȸɊɉȽȼɊ ȯȶɊ 
ȬȹȶɇɃȳȸȼȽȭȫ ɈȶȰȵȽȻȳɂȰȼȵȳɀ ȷȫɃȳȸ ȺȹȼȽȹɊȸȸȹȮȹ Ƚȹȵȫ. 

ȜȹȮȶȫȼȸȹ [Ȗ.5] ȼȽȫȽȳɂȰȼȵȹȰ ȷȫȽȰȷȫȽȳɂȰȼȵȹȰ ȹȺȳȼȫȸȳȰ 
ȹȺȻȰȯȰȶɊȰȽ ȼȭɊȲɇ ȷȰȱȯȾ ȼȹȹȽȭȰȽȼȽȭȾɉɄȳȷȳ ȷȮȸȹȭȰȸȸɆȷȳ ȲȸȫɂȰȸȳɊȷȳ 

ȺȰȻȰȷȰȸȸȹȴ Ⱦ ȳ ȺȰȻȰȷȰȸȸɆɀ1x ,é,lx . ȍ ȹȬɄȰȷ ȭȳȯȰ ȼȽȫȽȳɂȰȼȵȹȰ 

ȷȫȽȰȷȫȽȳɂȰȼȵȹȰ ȹȺȳȼȫȸȳȰ ȼȶȹȱȸȹȮȹ ȹȬɅȰȵȽȫ ȺȻȰȯȼȽȫȭȶɊȰȽ ȼȹȬȹȴ 
ȼȹȭȹȵȾȺȸȹȼȽɇ ȾȻȫȭȸȰȸȳȴ ȽȳȺȫ 

 

˴̋ ̂

 

ͻ1 
ͻ2 

ͻl 

e(t) 

y(t) 
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[ ],)(),...,(),(),...,()( 11 tdtdtxtxty sijj y=   (1) 

ȮȯȰj = 1, ..., q; qñ ɂȳȼȶȹ ȭɆɀȹȯȸɆɀ ȺȰȻȰȷȰȸȸɆɀ ȹȬɅȰȵȽȫ.  
 

ȚȹȼȵȹȶɇȵȾ ȼȹȮȶȫȼȸȹ ȯȹȺȾɄȰȸȳɊȷ ȵȫȱȯɆȴ ȺȫȻȫȷȰȽȻ sdd ,...1

ɀȫȻȫȵȽȰȻȳȲȾȰȽ ȼȶȾɂȫȴȸȹ ȳ ȸȰȲȫȭȳȼȳȷȹ ȯȰȴȼȽȭȾɉɄȳȴ ȿȫȵȽȹȻ, ȸȰ 
ȵȹȻȻȰȶȳȻȹȭȫȸȸɆȴ ȼ ȭɀȹȯȸɆȷȳ ȺȰȻȰȷȰȸȸɆȷȳ, Ƚȹ ȵȫȱȯȹȰ ȾȻȫȭȸȰȸȳȰ (1) 
ȷȹȱȸȹ ȺȻȳȭȰȼȽȳ ȵ ȭȳȯȾ 

 

() () ()[ ] () ()[ ]
() ()[ ] (),,...,

,...,,...,

1

11

tetxtx

tdtdtxtxty

i

sl

+=

=+=

y

xy
 (2) 

ȮȯȰ ()te  - ɈȵȭȳȭȫȶȰȸȽȸɆȴ ɃȾȷ, ȺȻȳȭȰȯȰȸȸɆȴ ȵ ȕȤȞ ȳ 

ȲȫȷȰȸɊɉɄȳȴ ȯȰȴȼȽȭȳȰ ȭȼȰɀ ȸȰȵȹȸȽȻȹȶȳȻȾȰȷɆɀ ȺȫȻȫȷȰȽȻȹȭ. 
 
ȣȾȷ ȰȸȫȻȾɃȫȰȽ ȹȯȸȹȲȸȫɂȸȹȼȽɇ ȼȭɊȲȳ ȷȰȱȯȾ ȺȰȻȰȷȰȸȸɆȷȳ Ⱦȳ 

1x ,é, ɀi ȳ ȺȹȽȹȷȾ ȰȰ ȷȹȱȸȹ ȻȫȼȼȷȫȽȻȳȭȫȽɇ ȶȳɃɇ ȭ ȭȰȻȹɊȽȸȹȼȽȸȹȷ 

ȼȷɆȼȶȰ. ȚȹȼȵȹȶɇȵȾ ɈȵȭȳȭȫȶȰȸȽȸɆȴ ɃȾȷ ȺȹȻȹȱȯȫȰȽȼɊ ȷȸȹȱȰȼȽȭȹȷ 

ȼȶȾɂȫȴȸȹ ȳ ȸȰȲȫȭȳȼȳȷȹ ȯȰȴȼȽȭȾɉɄȳɀ ȿȫȵȽȹȻȹȭ ,,...,1 sdd ȼȻȰȯȳ 

ȵȹȽȹȻɆɀ ȸȰȽ ȯȹȷȳȸȳȻȾɉɄȳɀ, Ƚȹ ȸȫ ȹȼȸȹȭȫȸȳȳ ɁȰȸȽȻȫȶɇȸȹȴ 
ȺȻȰȯȰȶɇȸȹȴ ȽȰȹȻȰȷɆ [Ȗ.5] ȷȹȱȸȹ ȼɂȳȽȫȽɇ, ɂȽȹ e(t) ɊȭȶɊȰȽȼɊ ȼȶȾɂȫȴȸɆȷ 
ȺȻȹɁȰȼȼȹȷ ȼ ȸȾȶȰȭɆȷ ȷȫȽȰȷȫȽȳɂȰȼȵȳȷ ȹȱȳȯȫȸȳȰȷ ȳ ȸȹȻȷȫȶɇȸɆȷ 
Ȳȫȵȹȸȹȷ ȻȫȼȺȻȰȯȰȶȰȸȳɊ. ȝȹȮȯȫ ȯȶɊ ȵȫȱȯȹȮȹ ȿȳȵȼȳȻȹȭȫȸȸȹȮȹ ȷȹȷȰȸȽȫ 
ȭȻȰȷȰȸȳ ȷȫȽȰȷȫȽȳɂȰȼȵȹȰ ȹȱȳȯȫȸȳȰ ȭɆɀȹȯȸȹȴ ȺȰȻȰȷȰȸȸȹȴ Ⱦ 

 

[] ).,...,( 1 ixxyM y=  

 

ȏȶɊ ȺȻȫȵȽȳɂȰȼȵȳɀ ɁȰȶȰȴ ȲȫȭȳȼȳȷȹȼȽɇ ),...,( 1 ixxy  ȾȯȹȬȸȹ 

ȭɆȻȫȲȳȽɇ ȭ ȭȳȯȰ Ⱥȹȶȳȸȹȷȫ: 
 

( ) ...,..., 1

,

1111 ++= ää q

qj

q

j

i xxxxx bby   (3) 

 
ȓȼȺȹȶɇȲȾɊ ȿȹȻȷȫȶɇȸȹ ȶȳȸȰȫȻȳȲȹȭȫȸȸɆȰ ȺȰȻȰȷȰȸȸɆȰ, 

ȼȽȫȽȳɂȰȼȵȹȰ ȷȫȽȰȷȫȽȳɂȰȼȵȹȰ ȹȺȳȼȫȸȳȰ ȕȤȞ ȯȶɊ ȵȫȱȯȹȮȹ 
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ȿȳȵȼȳȻȹȭȫȸȸȹȮȹ ȷȹȷȰȸȽȫ ȭȻȰȷȰȸȳ ȷȹȱȸȹ ȺȻȰȯȼȽȫȭȳȽɇ ȭ ȭȳȯȰ 
ȷȫȽȰȷȫȽȳɂȰȼȵȹȴ ȷȹȯȰȶȳ 

 

() () () (),...11 iikkii tetxtxty +++= bb   (4) 

 

ȮȯȰ ()ite  - ȸȹȻȷȫȶɇȸȹ ȻȫȼȺȻȰȯȰȶȰȸȸȫɊ ȼȶȾɂȫȴȸȫɊ ȹɃȳȬȵȫ ȼ 

ȸȾȶȰȭɆȷ ȷȫȽȰȷȫȽȳɂȰȼȵȳȷ ȹȱȳȯȫȸȳȰȷ; k ñ ɂȳȼȶȹ ɂȶȰȸȹȭ Ⱥȹȶȳȸȹȷȫ 
(3). 

 
ȜȶȰȯȹȭȫȽȰȶɇȸȹ, Ȳȫȯȫɂȫ ȺȹȼȽȻȹȰȸȳɊ ȼȽȫȽȳɂȰȼȵȹȮȹ 

ȷȫȽȰȷȫȽȳɂȰȼȵȹȮȹ ȹȺȳȼȫȸȳɊ ȕȤȞ ȼȹȼȽȹȳȽ ȭ ȸȫɀȹȱȯȰȸȳȳ ȲȫȭȳȼȳȷȹȼȽȳ 
ȷȰȱȯȾ ȵȫȱȯȹȴ ȳȲ ȭɆɀȹȯȸɆɀ ȺȰȻȰȷȰȸȸɆɀ ȹȬɅȰȵȽȫ ȳ ȹȼȽȫȶɇȸɆȷȳ 
ȵȹȸȽȻȹȶȳȻȾȰȷɆȷȳ ȺȰȻȰȷȰȸȸɆȷȳ ȼ ȾɂɋȽȹȷ ɈȵȭȳȭȫȶȰȸȽȸȹȮȹ ɃȾȷȫ. 

 
ȖȳȽȰȻȫȽȾȻȫ 
1. țȰȱȳȷȸɆȰ ȵȫȻȽɆ ȭȹȱȯȰȸȳɊ ȮȻȾȲȹȭɆɀ ȽɊȱȰȶȹȭȰȼȸɆɀ 

ȺȹȰȲȯȹȭ ȯȹ 9000Ƚ ɈȶȰȵȽȻȹȭȹȲȫȷȳ 1.5 ȍȖ80Ȝ ȼ ȜȞȝȚ ȸȫ ȾɂȫȼȽȵȰ ȜȰȻȮȫɂ 
- ȍȰȵȹȭȵȫ [ȝȰȵȼȽ] / ȎȹȻɇȵȹȭȼȵȫɊ ȱȰȶȰȲȸȫɊ ȯȹȻȹȮȫ ȿȳȶȳȫȶ șȋș çțȑȏè 
- ȏȹȻȹȱȸɆȴ ɁȰȸȽȻ ȸȫȾɂȸȹ-ȽȰɀȸȳɂȰȼȵȹȴ ȳȸȿȹȻȷȫɁȳȳ. ð 2008. 98 ȼ. 
:ȳȶ. 

2. ȋȭȳȶȹȭ, ȍ. ȏ. ȗȰȽȹȯɆ ȫȸȫȶȳȲȫ ȳ ȸȫȼȽȻȹȴȵȳ 
ȵȹȷȷȾȽȫɁȳȳ ȷȫɃȳȸ ȺȹȼȽȹɊȸȸȹȮȹ Ƚȹȵȫ [ȝȰȵȼȽ] / ȍ. ȏ. ȋȭȳȶȹȭ. ð ȗ. : 
ȨȸȰȻȮȹȫȽȹȷȳȲȯȫȽ, 1995. ð 238 ȼ. 

3. ȒȫɀȫȻɂȰȸȵȹ ȏ. ȏ. ȝɊȮȹȭɆȰ ɈȶȰȵȽȻȳɂȰȼȵȳȰ ȷȫɃȳȸɆ 
[ȝȰȵȼȽ] / ȏ. ȏ. ȒȫɀȫȻɂȰȸȵȹ, Ș. ȋ. țȹȽȫȸȹȭ. ð ȗ. : ȝȻȫȸȼȺȹȻȽ, 1991. ð 
343 ȼ. 

4. ȍɆȬȹȻ ɄɋȽȹȵ ȯȶɊ ɈȶȰȵȽȻȳɂȰȼȵȳɀ ȷȫɃȳȸ [ȝȰȵȼȽ] / ȍ. 
Ț. ȜȽȰȺȫȸȹȭ, ȏ. Ț. ȜȷȫȲȸȹȭ, Ȗ. Ȏ. ȕȹȲȶȹȭ, Ț. Ț. ȜȷȫȲȸȹȭ, ȕ. ȍ. 
ȕȾȲȸȰɁȹȭ // ȖȹȵȹȷȹȽȳȭ. ð 2002. ð ɰ 12. ð Ȝ. 26ð28. 

5. ȜȽȫȽȳɂȰȼȵȹȰ ȹȺȳȼȫȸȳȰ ȺȻȹȷɆɃȶȰȸȸɆɀ ȹȬɅȰȵȽȹȭ 
[ȝȰȵȼȽ] / ȍ. Ț. ȌȹȻȹȯɉȵ, Ȩ. ȕ. ȖȰɁȵȳȴ. ð ȗ. : ȨȸȰȻȮȳɊ, 1971. ð 112 ȼ. : 
ȳȶ. 
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Ȝ. ȗ. ȣȶɊɀȹȭ 
ȯȹȵȽȹȻ ȿȳȲȳȵȹ-ȷȫȽȰȷȫȽȳɂȰȼȵȳɀ ȸȫȾȵ, ȺȻȹȿȰȼȼȹȻ ȵȫȿȰȯȻɆ 

çȝȰȹȻȳɊ ȼȹȹȻȾȱȰȸȳȴ ȳ ȼȽȻȹȳȽȰȶɇȸɆɀ ȵȹȸȼȽȻȾȵɁȳȴè ȜȫȻȫȽȹȭȼȵȹȮȹ 
ȮȹȼȾȯȫȻȼȽȭȰȸȸȹȮȹ ȽȰɀȸȳɂȰȼȵȹȮȹ ȾȸȳȭȰȻȼȳȽȰȽȫ ȳȷ. ȎȫȮȫȻȳȸȫ ȩ. ȋ. 

ȕȹȸȽȫȵȽȸɆȴ ȽȰȶȰȿȹȸ: (8452)99-87-84 
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SECTION  VI 
Medical sciences (ȗȰȯȳɁȳȸȼȵȳȰ ȸȫȾȵȳ) 
 
 

G. J.  Bayimbetov  
Scientific Institute of Traumatology and ortopediiɉ Tashkent.  

baimbetov @ yandex.ru  
 

ROLE OF THE VOLUME D EFICIT AND ATYPICAL STRAIN 
CHILDREN POSTTR AUMATIC ELBOW JOINT 

CONTRACTURE  
 
INTRODUCTION  
Posttraumatic elbow joint movement restriction is one of the most 

serious injuries of humanity as its activity is largely dependents on the 
function of the upper limb. Posttraumatic elbow strain found up to 89% of 
cases [1,4,5,7,9,12,18,19, 23,24]. At the same disability among adults is 34% 
[10,11,13,16,18,21,29]. All the patients had impaired quality of life, which 
can affect their livelihoods [6,8,14,15,17, 20]. In 56% of cases patients have 
to change occupation and even profession [8,9,11,28].  

To date, despite the achievements of reconstructive surgery of the 
elbow joint, unsatisfactory results are up to 78% [2,7,13,24,25,27]. Analysis 
of unsatisfactory results shows that more than half of the volume of cases 
performed athro plastic surgery are not effective enough. As researchand 
long-term results of athro plastic operation to allow traffic restrictions 
shows, we should further define this mechanogenesis contracture.When 
studying mechanogenesis new vistaswere opened: multi detector spiral 
computed tomography, which gives a three-dimensional image of the 
elbow and coronal holes in real time. In addition, 3D multi recovery 
sections elbow give volume parameters of the bony structures of the 
elbow.  

Methods and materials research: pediatric traumatology clinic TO 
SRI MoH of Uzbekistan for 2008 to 20012 years. 67 people were treated 
with contractures of the elbow joint. Boys accounted for 68%, 32% girls, 
respectively. Dextral damage prevailed 71%. Circulation period after 
trauma: in the first year - 8% of patients after two years - 35% in three 
years - 28% and after 3 tears - over 29% of patients. Consequences 
transcondylar fractures accounted for 38% block of the humerus -  7%, 
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19% of the condyle head, fractures of the proximal end of the ulna -19%, 
17% of the forearm bones. All patients underwent standard radiography 
and MSCT studies. Statistical processing of digital data was held on a 
personal computer.  

Results and discussion:  
Bone structure resulting in damage to the elbow joint contractures:  
A) nonunion fracture bone structures of the elbow, where unjoint 

parts create bone block in a sliding complex or due to hypertrophy or 
atrophy of the elbow,surround conflict is creating.  

B) incorrectly fused elbow fractures, naturally due to changes in the 
topography of the bony structures of the elbow will result in a violation of 
the three joints, and the result is a limitation of motion in the elbow joint. 

C) false joints of the elbow bone structures combines a special 
group of pathology, where volume deficiency bone structures occupy a 
leading place.  

D) unreduced dislocation of bones of the elbow joint.  
E) apofiziolizy internal epicondyle with and without impairment in 

the joint cavity - the cause of this damage is the dislocation of the outer 
forearm bones  

One of the features of chronic elbow joint injuries is that in the 
background of a pathological condition osteochondral structure of the 
baby continues to grow, including the damaged joint. Height 
osteochondral structures in damaged condition leads to an invisible state. 
We can observe the following pathological conditions of individual 
structures of the elbow or in total:  

- Atypical volume deformations head condyle unit humerus, 
olecranon and radial head  

- Volumetric strain ulnar coronal holes  
- Volumetric deficits head block condyle of the humerus, the ulnar 

notch, radial head  
- Hypertrophy of the radial head and coronoid process  
Atypical strain of bone structures of the elbow does not leadto 

deflection axis of the upper limbs, but it can be the reason of contracture 
of the elbow:  

Atypical strain observed at the head of the condyle nonunion 
fracture and pseudoarthrosis. The main reason for these deformations is 
violation of the trophic structure of the bone. Thus there is a violation of 
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the sphericity of the head of the condyle and thus a cause of limitation of 
motion in the elbow joint.  

 

 
Figure 1.  

 
 
Atypical strain of the olecranon is observed when there is some 

fractures of the olecranon with a residual angular displacement of the bone 
fragments. This disturbed sphericity ulnar notch and / or broken bone 
axis. When violation of sphericity ulnar notch unit humerus does not fit 
into the ulnar notch, it restricts movement of the elbow. When properly 
fused olecranon fractures deviates from apex Olecranon fossa Olecranon 
projection and restriction results in elbow extension. Volumetric strain and 
elbow pits are observed in the coronary chrezmyschelkovyhperelomah, 
slipped capital femoral epiphysis of the distal end of the humerus fractures 
block humerus fractures of the coronoid process of the ulna.  

  
Fractures of the humerus are typical to children of older age groups. 

In the middle age group fractures combined fracture of the condyle of the 
humerus head. For fractures of the humerus the part of the bone may 
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move in three dimensions, it will lead a variety of deficits and volume 
deformations. One of the features of fractures of the humerus is the unit 
volume deficits due to avascular necrosis of the humerus. This contributes 
to block the blood supply of the humerus, which carries only the part of 
the metaphysis of the humerus. Resolution contracture arising from 
avascular necrosis block humerus is a very difficult task of reducing athro 
plastic elbow.  

Unit volume deficits humerus observed in aseptic necrosis and 
lagging growth in fractures of the distal end of the humerus. Due to the 
decline in unit humerus olecranon immersed in the distal part of the 
humerus causing conflict surround the elbow, which is clinically 
manifested by reduced height triangle Gunther, which we called a 
symptom of reducing the height of the triangle Gunther. Due to 
immersion of the olecranon into the distal part of the humerus articular 
surface of the olecranon contact with metaphysis of the humerus, which 
drastically reduces the amplitude Ʉȫ flexor-extensor movements. 
Furthermore, limited rotational movement of the elbow. The decline in 
unit humerus leads change in the projection of the olecranon 
fossaoletsranon which immediately leads to restriction of movement of the 
elbow. 

While under aseptic necrosis observed thinning or deffekt articular 
cartilage. Deffekty sliding complex may be total, subtotal and limited. The 
decline in unit humerus leads to a decrease in the total area of the articular 
cartilage.  

Volume deficits observed in chronic lesions (not the seam, false 
joints) of the head of the condyle of the humerus. In addition, the 
inveterate fractures of the distal end of the humerus observed total 
underdevelopment of the lateral distal humerus. Volume deficit condyle 
head in the above states is observed due to circulatory disorders. It is 
known that the blood supply has two anatomic variants. In the first case 
the head of the condyle of the vessels at the same time trying on the part 
of the metaphyseal vessels and affixed to the outer condyle. In this case, 
the decline in the probability is very low. In the second case there is no 
power from the metaphysis is missing, and the volume of blood vessels 
from the external epicondyle enough, which creates conditions for aseptic 
necrosis of the condyle.  

Deficit under the ulnar notch means a decrease of the articular 
cartilage. This phenomenon is observed for infringement internal 
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epicondyle of the humerus with the intimate coalescence, which is 
observed chronic dislocations of the forearm bones. In the joint space may 
be the part or all epitrochlea and it is so intimately soldered with articular 
cartilage, it is impossible to separate it from the articular cartilage of the 
ulnar notch. In addition, creating an uneven joint surface, causing 
subluxation humeroulnar joint.  

Volume deficits observed in the ulnar notch of its various fractures 
with an angular deformity in the sagittal plane. Changing the angle of 
curvature drastically reduces the volume with deformation. In some cases 
of chronic articular surface of the ulnar notch is replaced by coarse 
connective tissue adhesions  

Hypertrophy of the radial head violating proportionality volumes 
articulated bones causes limitation of motion in the elbow joint. This 
phenomenon is observed in the case of long-standing dislocation of the 
radial head as a complication of damage Montedzhi, Brecht forearm bones. 
In physiology articulated joints bone structures are stimulant and mutual 
controller natural growth, ie increasing the volume of each other, 
respectively. In terms of dislocation of the radial head is missing above 
stimulant and head of radius grows independently. Sometimes, due to 
hypertrophy of the size of the radial head reaches twice the radial head, 
thereby creating a sliding block is complex, resting on the front-distal part 
of the humerus. In hypertrophy of the radial head sphericity violated 
circumference of the head and the articular surface. Sometimes a 
consequence of hypertrophy observed angular deformation of the articular 
surface of the radial head. In these cases, lagging behind growth and 
atypical strain of the head of the condyle.  

Hypertrophy of the coronoid process limits the flexion movement 
of the elbow due to the volume of the conflict in the anterior chamber. 
Hypertrophy of the coronoid process occurs in fractures and fractures own 
olecranon at ȺȫȻȫȫȻȽȳȵȾȶɊȻȸɆɀȹȼȼȳȿȳȵȫɁȳɊɀ sometimes observed 
increase in the size of the coronoid process. This increases the depth of the 
ulnar notch, top of the coronoid process is sharpened. The distance from 
the coronoid process to apexOlecranon decreases due unit does not fit on 
the ulnar notch.  
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Thus, chronic damage to the bony structures of the elbow certainly 

leads to restriction of movement. In these chronic lesions observed 
atypical strain and displacement of any conflicts of bone structure of the 
elbow.  

Conclusions:  
1. Inveterate damage elbow mail in all cases accompanied by 

contracture  
2. Main conditions for full commission movement of the elbow is 

an appropriate volume of the mating bone structures  
3. Volumetric deficits and deformation of the bone structure of the 

elbow leads to the bulk conflict  
4. Atypical strain elbow bone elements violate the proportionality of 

the mating elements and causes contractures. 
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ȍ ȸȫȼȽȹɊɄȰȰ ȭȻȰȷɊ ȺȻȹȬȶȰȷȫ ȫȽȰȻȹȼȵȶȰȻȹȲȫ - ȹȯȸȫ ȳȲ ȵȶɉɂȰȭɆɀ ȭ 

ȵȫȻȯȳȹȶȹȮȳȳ. ȘȰȼȷȹȽȻɊ ȸȫ ȬȹȶɇɃȹȰ ȵȹȶȳɂȰȼȽȭȹ ȳȼȼȶȰȯȹȭȫȽȰȶɇȼȵȳɀ 
ȻȫȬȹȽ, ȺȹȼȭɊɄȰȸȸɆɀ ȫȽȰȻȹȼȵȶȰȻȹȲȾ, ȭȹȺȻȹȼɆ ɈȽȳȹȶȹȮȳȳ ȳ ȺȫȽȹȮȰȸȰȲȫ 
ȲȫȬȹȶȰȭȫȸȳɊ ȭɆɊȼȸȰȸɆ ȸȰ ȯȹ ȵȹȸɁȫ. Șȫ ȼȰȮȹȯȸɊɃȸȳȴ ȯȰȸɇ ȸȫȳȬȹȶȰȰ 
ȺȹȺȾȶɊȻȸɆ ȳ ȻȰȫȶɇȸȹ ȻȫȼȼȷȫȽȻȳȭȫɉȽȼɊ ȯȭȰ ȹȼȸȹȭȸɆȰ ȮȳȺȹȽȰȲɆ 
ȫȽȰȻȹȼȵȶȰȻȹȲȫ: ȶȳȺȳȯȸȫɊ ȮȳȺȹȽȰȲȫ ȳ ȮȳȺȹȽȰȲȫ ɀȻȹȸȳɂȰȼȵȹȮȹ ȺȹȭȻȰȱȯȰȸȳɊ 
ɈȸȯȹȽȰȶȳɊ. ȜȹȮȶȫȼȸȹ ȶȳȺȳȯȸȹȴ ȮȳȺȹȽȰȲȰ, ȺȹȭɆɃȰȸȳȰ ȼȹȯȰȻȱȫȸȳɊ 
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ȶȳȺȹȺȻȹȽȰȳȸȹȭ ȸȳȲȵȹȴ ȺȶȹȽȸȹȼȽȳ (ȖȚȘȚ) ȭ ȺȶȫȲȷȰ ȼȺȹȼȹȬȼȽȭȾȰȽ ȳɀ 
ȺȻȹȸȳȵȸȹȭȰȸȳɉ ȭ ȫȻȽȰȻȳȫȶɇȸȾɉ ȼȽȰȸȵȾ ȳ ȸȫȵȹȺȶȰȸȳɉ ȭ 
ȮȶȫȯȵȹȷɆɃȰɂȸɆɀ ȵȶȰȽȵȫɀ ȳ ȷȫȵȻȹȿȫȮȫɀ. ȚȹȼȽȰȺȰȸȸȹ ȷȫȵȻȹȿȫȮȳ 
ȺȻȰȭȻȫɄȫɉȽȼɊ ȭ ȬȹȮȫȽɆȰ ȶȳȺȳȯȫȷȳ ȺȰȸȳȼȽɆȰ ȵȶȰȽȵȳ, ȵȹȽȹȻɆȰ ɊȭȶɊɉȽȼɊ 
ɀȫȻȫȵȽȰȻȸɆȷ ȳ ȹȽȶȳɂȳȽȰȶɇȸɆȷ ȺȻȳȲȸȫȵȹȷ ȫȽȰȻȹȼȵȶȰȻȹȽȳɂȰȼȵȹȮȹ 
ȺȻȹɁȰȼȼȫ. ȜȹȮȶȫȼȸȹ ȯȻȾȮȹȴ ȮȳȺȹȽȰȲȰ ȺȹȭȻȰȱȯȰȸȳȰ ɈȸȯȹȽȰȶȳɊ ȳ/ȳȶȳ 
ȼȸȳȱȰȸȳȰ ȰȮȹ ȿȾȸȵɁȳȹȸȫȶɇȸȹȴ ȳȸȽȰȮȻȫɁȳȳ ȳȷȰȰȽ ȷȰȼȽȹ ȸȫ ȭȼȰɀ ȼȽȫȯȳɊɀ 
ȻȫȲȭȳȽȳɊ ȫȽȰȻȹȼȵȶȰȻȹȲȫ, ȸȫɂȳȸȫɊ ȼ ȳȸȳɁȳȫɁȳȳ ȳ ȲȫȵȫȸɂȳȭȫɊ 
ȿȹȻȷȳȻȹȭȫȸȳȰȷ ȼȽȫȬȳȶɇȸȹȴ ȳȶȳ ȸȰȼȽȫȬȳȶɇȸȹȴ ȫȽȰȻȹȼȵȶȰȻȹȽȳɂȰȼȵȹȴ 
ȬȶɊɃȵȳ. ȟȫȵȽȹȻɆ Ȼȳȼȵȫ (ȮȳȺȰȻȽȰȸȲȳɊ, ȵȾȻȰȸȳȰ, ȯȰȴȼȽȭȳȰ ȭȳȻȾȼȸɆɀ 
ȫȮȰȸȽȹȭ ȳ ȬȫȵȽȰȻȳȴ ȳ ȯȻ.) ȻȰȫȶȳȲȾɉȽ ȼȭȹȰ ȺȹȭȻȰȱȯȫɉɄȰȰ ȯȰȴȼȽȭȳȰ ɂȰȻȰȲ 
ȾȼȳȶȰȸȳȰ ȺȻȹɁȰȼȼȹȭ ȹȵȼȳȯȫȽȳȭȸȹȮȹ ȼȽȻȰȼȼȫ, ȸȫȻȾɃȫɊ Ȭȫȶȫȸȼ ȷȰȱȯȾ 
ȲȫɄȳȽȸɆȷȳ ȳ ȺȹȭȻȰȱȯȫɉɄȳȷȳ ȭȹȲȯȰȴȼȽȭȳɊȷȳ ȸȫ ȼȽȰȸȵȾ ȼȹȼȾȯȫ. 
ȜȾɄȰȼȽȭȾɉȽ ȳ ȯȻȾȮȳȰ ȮȳȺȹȽȰȲɆ, ȹȬɅɊȼȸɊɉɄȳȰ ȺȻȹȳȼɀȹȱȯȰȸȳȰ ȳ 
ȺȻȹȮȻȰȼȼȳȻȹȭȫȸȳȰ ȫȽȰȻȹȼȵȶȰȻȹȽȳɂȰȼȵȹȮȹ ȺȻȹɁȰȼȼȫ. ȍ ȺȻȹɃȶȹȷ ȭȰȵȰ ȳɀ 
ȬɆȶȹ ȺȻȰȯȶȹȱȰȸȹ ȵȫȵ ȷȳȸȳȷȾȷ ȸȰȼȵȹȶɇȵȹ ȯȰȼɊȽȵȹȭ. șȯȸȫȵȹ ȯȹ 
ȸȫȼȽȹɊɄȰȮȹ ȭȻȰȷȰȸȳ ȸȳ ȹȯȸȫ ȳȲ ȸȳɀ, ȯȫȱȰ ȼȫȷȫɊ ȺȹȺȾȶɊȻȸȫɊ ȳ 
ȫȻȮȾȷȰȸȽȳȻȹȭȫȸȸȫɊ, ȸȰ ɊȭȶɊȰȽȼɊ ȹȬɄȰȺȻȳȲȸȫȸȸȹȴ ȳ ȹȵȹȸɂȫȽȰȶɇȸȹ 
ȯȹȵȫȲȫȸȸȹȴ. Ȓȫ ȺȹȼȶȰȯȸȳȰ ȮȹȯɆ ȻȰȲȾȶɇȽȫȽɆ ȷȸȹȮȳɀ ȻȫȬȹȽ 
ȼȭȳȯȰȽȰȶɇȼȽȭȾɉȽ ȹ Ƚȹȷ, ɂȽȹ ȺȻȳȬȶȳȲȳȽȰȶɇȸȹ ȭ 30% ȼȶȾɂȫȰȭ ȭɆȻȫȱȰȸȸɆȰ 
ȫȽȰȻȹȼȵȶȰȻȹȽȳɂȰȼȵȳȰ ȺȹȻȫȱȰȸȳɊ ȼȹȼȾȯȹȭ ȳȷȰɉȽ ȷȰȼȽȹ ȺȻȳ ȸȹȻȷȫȶɇȸȹȷ 
ȳȶȳ ȸȰȲȸȫɂȳȽȰȶɇȸȹ ȺȹȭɆɃȰȸȸȹȷ ȾȻȹȭȸȰ ɀȹȶȰȼȽȰȻȳȸȫ. ȞȬȰȯȳȽȰȶɇȸɆɀ 
ȹȬɅɊȼȸȰȸȳȴ ɈȽȹȷȾ ȿȫȵȽȾ ȭ ȶȳȽȰȻȫȽȾȻȰ ȭ ȸȫȼȽȹɊɄȰȰ ȭȻȰȷɊ ȸȰȽ. ȗȹȱȸȹ 
ȺȻȰȯȺȹȶȹȱȳȽɇ, ɂȽȹ ȳȸȿȰȵɁȳȳ, ȳȯȾɄȳȰ ȼ ȺȹȻȫȱȰȸȳȰȷ ɈȺȳȽȰȶȳȫȶɇȸɆɀ 
ȵȶȰȽȹȵ (ȭ Ƚȹȷ ɂȳȼȶȰ ȳ ɈȸȯȹȽȰȶȳɊ), ȷȹȮȾȽ ȭɆȲɆȭȫȽɇ ȼȶȾɄȳȭȫȸȳȰ ɈȸȯȹȽȰȶȳɊ 
ȼ ȹȬȸȫȱȰȸȳȰȷ ȾɂȫȼȽȵȹȭ ȸȰȵȶȰȽȹɂȸȹȮȹ ȭȰɄȰȼȽȭȫ. ȚȻȳ ɈȽȹȷ ȖȚȘȚ ȳ 
ȶȳȺȹȺȻȹȽȰȳȸɆ ȹɂȰȸɇ ȸȳȲȵȹȴ ȺȶȹȽȸȹȼȽȳ (ȖȚșȘȚ) ȼȭɊȲɆȭȫɉȽȼɊ ȼ 
ȹȽȯȰȶɇȸɆȷȳ ȵȹȷȺȹȸȰȸȽȫȷȳ (ȭ ȹȼȸȹȭȸȹȷ ȼ ȯȰȻȷȫȽȫȸȼȾȶɇȿȫȽȹȷ). ȚȻȳ 
ȯȹȼȽȫȽȹɂȸȹ ȭɆȻȫȱȰȸȸȹȷ ȺȻȹɁȰȼȼȰ ȷȹȱȸȹ ȺȻȰȯȺȹȶȫȮȫȽɇ ȼȸȳȱȰȸȳȰ 
ȵȹȸɁȰȸȽȻȫɁȳȳ ȖȚȘȚ ȳ ȖȚșȘȚ ȭ ȵȻȹȭȳ ȳ ɀȹȶȰȼȽȰȻȳȸȫ, ȵȫȵ 
ȵȹȷȺȹȸȰȸȽȫ ɈȽȹȮȹ ȵȶȫȼȼȫ ȶȳȺȹȺȻȹȽȰȳȯȹȭ Ȳȫ ȼɂȰȽ ȳɀ ȺȹȽȻȰȬȶȰȸȳɊ.  

ȡȰȶɇɉ ȸȫȼȽȹɊɄȰȴ ȻȫȬȹȽɆ Ɋȭȳȶȫȼɇ ȺȻȹȭȰȻȵȫ ɈȽȹȮȹ ȺȻȰȯȺȹȶȹȱȰȸȳɊ ȸȫ 
ȷȹȯȰȶȳ ɁȳȽȹȷȰȮȫȶȹȭȳȻȾȼȸȹȴ ȳȸȿȰȵɁȳȳ (ȡȗȍ) ȳ ȹȼȽȻȹȮȹ 
ȻȰȼȺȳȻȫȽȹȻȸȹȮȹ ȭȳȻȾȼȸȹȮȹ ȲȫȬȹȶȰȭȫȸȳɊ (șțȒ).  

ȌɆȶȹ ȹȬȼȶȰȯȹȭȫȸȹ 75 ɂȰȶȹȭȰȵ ȱȰȸȼȵȹȮȹ ȳ ȷȾȱȼȵȹȮȹ Ⱥȹȶȫ ȭ 
ȭȹȲȻȫȼȽȰ ȹȽ 20 ȯȹ 45 ȶȰȽ. ȕȹȸȽȻȹȶɇȸȾɉ ȮȻȾȺȺȾ ȼȹȼȽȫȭȳȶȳ 20 ɂȰȶȹȭȰȵ ȼ 
ȹȽȻȳɁȫȽȰȶɇȸɆȷȳ ȻȰȲȾȶɇȽȫȽȫȷȳ ȹȺȻȰȯȰȶȰȸȳɊ ȷȫȻȵȰȻȹȭ ȡȗȍ - ȫȸȽȳȽȰȶ 
ȵȶȫȼȼȹȭ IgG ȳ IgM. șȺɆȽȸȾɉ ȮȻȾȺȺȾ 1 ȼȹȼȽȫȭȳȶȳ 30 ɂȰȶȹȭȰȵ ȼ ȸȫȶȳɂȳȰȷ 
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ȫȸȽȳȽȰȶ ȵȶȫȼȼȫ IgG  (IgG+). șȺɆȽȸȾɉ ȮȻȾȺȺȾ 2 - 10 ɂȰȶȹȭȰȵ ȼ ȸȫȶȳɂȳȰȷ 
ȫȸȽȳȽȰȶ ȵȶȫȼȼȫ IgM  (IgM+). șȺɆȽȸȾɉ ȮȻȾȺȺȾ 3 - 15 ɂȰȶȹȭȰȵ ȼ ȹȼȽȻɆȷȳ 
ȻȰȼȺȳȻȫȽȹȻȸɆȷȳ ȭȳȻȾȼȸɆȷȳ ȲȫȬȹȶȰȭȫȸȳɊȷȳ. ȋȸȽȳȽȰȶȫ ȵȶȫȼȼȹȭ IgG ȳ 
IgM ȹȺȻȰȯȰȶɊȶȳ ȭ ȼɆȭȹȻȹȽȵȰ ȵȻȹȭȳ ȬȹȶɇȸɆɀ ȳȷȷȾȸȹȿȰȻȷȰȸȽȸɆȷ ȷȰȽȹȯȹȷ 
ȼ ȳȼȺȹȶɇȲȹȭȫȸȳȰȷ ȻȰȫȵȽȳȭȹȭ çDRGè (Ȝȣȋ) ȳ ȵȹȷȺȶȰȵȽȫ ȹȬȹȻȾȯȹȭȫȸȳɊ 
çȜȽȫȽȟȫȵȼè (Ȝȣȋ). ȝȫȵȱȰ Ⱦ ȭȼȰɀ ȬȹȶɇȸɆɀ ȭ ȼɆȭȹȻȹȽȵȰ ȵȻȹȭȳ ȹȺȻȰȯȰȶɊȶȳ 
ȾȻȹȭȰȸɇ ȹȬɄȰȮȹ ɀȹȶȰȼȽȰȻȳȸȫ, ȽȻȳȮȶȳɁȰȻȳȯȹȭ, ɀȹȶȰȼȽȰȻȳȸȫ 
ȶȳȺȹȺȻȹȽȰȳȸȹȭ ȸȳȲȵȹȴ ȺȶȹȽȸȹȼȽȳ ȿȰȻȷȰȸȽȫȽȳȭȸɆȷȳ 
ȵȹȶȹȻȳȷȰȽȻȳɂȰȼȵȳȷȳ ȷȰȽȹȯȫȷȳ ȼ ȳȼȺȹȶɇȲȹȭȫȸȳȰȷ ȻȰȫȵȽȳȭȹȭ, 
ȺȻȹȳȲȭȹȯȳȷɆɀ ȿȳȻȷȹȴ çȏȳȫȵȹȷè (ȎȰȻȷȫȸȳɊ - țȹȼȼȳɊ) ȸȫ 
ȺȻȹȮȻȫȷȷȳȻȾȰȷȹȷ ȿȹȽȹȷȰȽȻȰ çȟȶɉȹȻȫȽ 02-ȋȌȖȟ-ȝè ȿȳȻȷɆ 
çȖɉȷɈȵȼè (țȹȼȼȳɊ); ȿȻȫȵɁȳȳ ȹȬɄȳɀ ȶȳȺȳȯȹȭ ȷȰȽȹȯȹȷ Ƚȹȸȵȹȼȶȹȴȸȹȴ 
ɀȻȹȷȫȽȹȮȻȫȿȳȳ ȸȫ ȼȳȶȳȵȫȮȰȶȰ ȺȹȼȶȰ ȳɀ ɈȵȼȽȻȫȵɁȳȳ ȳȲ ȼɆȭȹȻȹȽȵȳ Ⱥȹ 
ȷȰȽȹȯȾ ȟȹȶɂȫ. ȕȻȹȷȰ ɈȽȹȮȹ ȺȻȹȼȶȰȯȳȶȳ ȯȳȸȫȷȳȵȾ ȾȻȹȭȸɊ ɀȹȶȰȼȽȰȻȳȸȫ ȭ 
ȵȻȹȭȳ Ⱦ 7 ȬȹȶɇȸɆɀ ȮȻȾȺȺɆ 3 ȸȫ ȺȻȹȽɊȱȰȸȳȳ ȭȼȰȮȹ ȺȰȻȳȹȯȫ ȲȫȬȹȶȰȭȫȸȳɊ ȼ 
ȳȸȽȰȻȭȫȶȹȷ 2 ȯȸɊ. țȰȲȾȶɇȽȫȽɆ ȳȼȼȶȰȯȹȭȫȸȳȴ ȹȬȻȫȬȫȽɆȭȫȶȳ ȷȰȽȹȯȫȷȳ 
ȭȫȻȳȫɁȳȹȸȸȹȴ ȼȽȫȽȳȼȽȳȵȳ ȼ ȳȼȺȹȶɇȲȹȭȫȸȳȰȷ ȼȽȫȸȯȫȻȽȸɆɀ ȺȻȹȮȻȫȷȷ 
ȼȽȫȽȳȼȽȳɂȰȼȵȹȴ ȹȬȻȫȬȹȽȵȳ. ȏȹȼȽȹȭȰȻȸɆȷȳ ȼɂȳȽȫȶȳ ȻȫȲȶȳɂȳɊ ȷȰȱȯȾ 
ȼȻȫȭȸȳȭȫȰȷɆȷȳ ȭȰȶȳɂȳȸȫȷȳ ȺȻȳ Ȼ < 0,05.  

ȚȻȳ ȫȸȫȶȳȲȰ ȯȫȸȸɆɀ ȵȹȸɁȰȸȽȻȫɁȳȳ ɀȹȶȰȼȽȰȻȳȸȫ ȼɆȭȹȻȹȽȵȳ ȵȻȹȭȳ 
Ⱦ ȬȹȶɇȸɆɀ ȹȺɆȽȸȹȴ ȮȻȾȺȺɆ 1 ȼ ȸȫȶȳɂȳȰȷ ȫȸȽȳȽȰȶ ȵȶȫȼȼȫ IgG+ ȵ ȡȗȍ 
ȬɆȶȹ ȭɆɊȭȶȰȸȹ, ɂȽȹ ȮȻȾȺȺȫ ɊȭȶɊȰȽȼɊ ȸȰȹȯȸȹȻȹȯȸȹȴ, ȳ ȭ ȸȰȴ ȷȹȱȸȹ 
ȭɆȯȰȶȳȽɇ ȼȶȰȯȾɉɄȳȰ ȺȹȯȮȻȾȺȺɆ: ȶȳɁ ȼ ȵȹȸɁȰȸȽȻȫɁȳȰȴ  ȫȸȽȳȽȰȶ IgG+ 
ȬȹȶȰȰ 18 ȷȰȱȯȾȸȫȻȹȯȸɆɀ ȰȯȳȸȳɁ (ȗȐ), ȶȳɁ ȼ ȵȹȸɁȰȸȽȻȫɁȳȰȴ  ȫȸȽȳȽȰȶ 
IgG+ ȷȰȸȰȰ 18 ȗȐ. ȝȫȵȹȰ ȻȫȲȯȰȶȰȸȳȰ ȹȼȸȹȭɆȭȫȶȹȼɇ ȸȫ Ƚȹȷ, ɂȽȹ Ⱦ ȶɉȯȰȴ ȼ 
ȬȹȶɇɃȹȴ ȵȹȸɁȰȸȽȻȫɁȳȰȴ ȫȸȽȳȽȰȶ ȵȶȫȼȼȫ IgG+ ȵ ȡȗȍ (ȭ ȸȫɃȰȷ ȼȶȾɂȫȰ 
ȬȹȶɇɃȰ 18 ȗȐ) ȭɆȼȹȵȫ ȭȰȻȹɊȽȸȹȼȽɇ ȫȵȽȳȭȸȹȮȹ ȺȻȹɁȰȼȼȫ ȻȰȫȵȽȳȭȫɁȳȳ 
ɁȳȽȹȷȰȮȫȶȹȭȳȻȾȼȸȹȴ ȳȸȿȰȵɁȳȳ. ȍɆɊȭȶȰȸȹ ȼȸȳȱȰȸȳȰ ȵȹȸɁȰȸȽȻȫɁȳȳ 
ɀȹȶȰȼȽȰȻȳȸȫ ȭ ȼɆȭȹȻȹȽȵȰ ȵȻȹȭȳ ȭ ȮȻȾȺȺȰ ȶȳɁ, ȳȷȰɉɄȳɀ ȺȹȵȫȲȫȽȰȶȳ 
ȼȹȯȰȻȱȫȸȳɊ ȫȸȽȳȽȰȶ ȵ ȡȗȍ ȵȶȫȼȼȫ IgG ȬȹȶȰȰ18 ȗȐ (4,94Ñ1,08 ȷȷȹȶɇ/ȶ) 
Ⱥȹ ȼȻȫȭȸȰȸȳɉ ȼ ȮȻȾȺȺȹȴ ȼ ȼȹȯȰȻȱȫȸȳȰȷ ȫȸȽȳȽȰȶ ȷȰȸȰȰ 18 ȗȐ (5,8Ñ1,72 
ȷȷȹȶɇ/ȶ), Ƚȫȵ ȳ ȼ ȵȹȸȽȻȹȶɇȸȹȴ ȮȻȾȺȺȹȴ (5,29Ñ1,05 ȷȷȹȶɇ/ȶ). ȝȫȵ ȵȫȵ 
ȭɆȼȹȵȳȰ ȭȰȶȳɂȳȸɆ ȼȹȯȰȻȱȫȸȳɊ ȫȸȽȳȽȰȶ ȷɆ ȻȫȼɁȰȸȳȭȫȶȳ ȵȫȵ 
ȻȰȫȵȽȳȭȫɁȳɉ ȳȷȰɉɄȰȴȼɊ ɁȳȽȹȷȰȮȫȶȹȭȳȻȾȼȸȹȴ ȳȸȿȰȵɁȳȳ, ȷȹȱȸȹ 
ȺȻȰȯȺȹȶȹȱȳȽɇ, ɂȽȹ ȫȵȽȳȭȸȹȰ ȻȫȲȷȸȹȱȰȸȳȰ ȭȳȻȾȼȫ ȺȻȳ ȻȰȫȵȽȳȭȫɁȳȳ 
ȳȸȿȰȵɁȳȳ ȺȻȳȭȹȯȳȽ ȵ ȼȶȾɄȳȭȫȸȳɉ ɈȸȯȹȽȰȶȳɊ. ȚȻȳ ɈȽȹȷ ȹȬȸȫȱȫȰȽȼɊ 
ȬȫȲȫȶɇȸȫɊ ȷȰȷȬȻȫȸȫ, ɂȽȹ ȹȬȰȼȺȰɂȳȭȫȰȽ ȭȹȲȷȹȱȸȹȼȽɇ ȺȻɊȷȹȮȹ ȵȹȸȽȫȵȽȫ 
ȵȳȼȶɆɀ ȷȾȵȹȺȹȶȳȼȫɀȫȻȳȯȸɆɀ ȵȹȷȺȹȸȰȸȽȹȭ ȬȫȲȫȶɇȸȹȴ ȷȰȷȬȻȫȸɆ ȼ 
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ȶȳȺȹȺȻȹȽȰȳȸȫȷȳ ȵȻȹȭȳ. ȜȹȼȽȫȭ ȭȸȰȵȶȰȽȹɂȸɆɀ ȷȾȵȹȺȹȶȳȼȫɀȫȻȳȯȹȭ, 
ȭɀȹȯɊɄȳɀ ȭ ȼȹȼȽȫȭ ȬȫȲȫȶɇȸȹȴ ȷȰȷȬȻȫȸɆ ȵȻȹȭȰȸȹȼȸɆɀ ȼȹȼȾȯȹȭ 
ȫȻȽȰȻȳȫȶɇȸȹȮȹ ȽȳȺȫ ȳȲȾɂȰȸ ȷȸȹȮȳȷȳ ȳȼȼȶȰȯȹȭȫȽȰȶɊȷȳ. 
ȓȯȰȸȽȳȿȳɁȳȻȹȭȫȸɆ ȮȳȫȶȾȻȹȸȹȭȫɊ ȵȳȼȶȹȽȫ, ȯȰȻȷȫȽȫȸȼȾȶɇȿȫȽ, 
ȮȰȺȫȻȫȸȼȾȶɇȿȫȽ, ɀȹȸȯȻȹȳȽȳȸ-6-ȼȾȶɇȿȫȽ, ȳ ɀȹȸȯȻȹȳȽȳȸ-4-ȼȾȶɇȿȫȽ. 
ȘȫȳȬȹȶȰȰ ȼȾȶɇȿȫȽȳȻȹȭȫȸɆȰ ȼȹȰȯȳȸȰȸȳɊ (ȯȰȻȷȫȽȫȸȼȾȶɇȿȫȽ) ȼȭɊȲɆȭȫɉȽ 
ȶȳȺȹȺȻȹȽȰȳȸɆ ȺȻȳ ȿȳȲȳȹȶȹȮȳɂȰȼȵȳɀ ȲȸȫɂȰȸȳɊɀ ȳȹȸȸȹȴ ȼȳȶɆ ȭ ȵȻȹȭȳ. 
ȚȹɈȽȹȷȾ ȷȹȱȸȹ ȺȻȰȯȺȹȶȹȱȳȽɇ ȭɆȭȰȯȰȸȳȰ ɂȫȼȽȳ ȖȚȘȚ ȳ ȖȚșȘȚ ȳȲ 
ȵȻȹȭȹȽȹȵȫ ȭ ȻȰȲȾȶɇȽȫȽȰ ȼȭɊȲɆȭȫȸȳɊ ɈȽȳɀ ȼȹȰȯȳȸȰȸȳȴ ȼ ȵȳȼȶɆȷȳ 
ȷȾȵȹȺȹȶȳȼȫɀȫȻȳȯȫȷȳ, ȭ ȹȼȸȹȭȸȹȷ ȯȰȻȷȫȽȫȸȼȾȶɇȿȫȽȹȷ. 
ȚȻȰȯȺȹȶȹȱȳȽȰȶɇȸȹ, ɂȽȹ ȫȸȫȶȹȮȳɂȸȹȴ ȼȺȹȼȹȬȸȹȼȽɇɉ ȵ ȺȹȻȫȱȰȸȳɉ 
ɈȸȯȹȽȰȶȳȫȶɇȸɆɀ ȵȶȰȽȹȵ  ȷȹȮȾȽ ȹȬȶȫȯȫȽɇ ȳ ȯȻȾȮȳȰ ȭȳȻȾȼɆ, ȯȶɊ ȵȹȽȹȻɆɀ 
ȷȳɃȰȸɊȷȳ ɊȭȶɊɉȽȼɊ ɈȺȳȽȰȶȳȫȶɇȸɆȰ ȵȶȰȽȵȳ. ȗɆ ȳȼȼȶȰȯȹȭȫȶȳ ȮȻȾȺȺȾ ȶȳɁ 
ȼ șțȒ. Ȟ ȬȹȶɇȸɆɀ ȭ ȻȫȲȮȫȻȰ ȲȫȬȹȶȰȭȫȸȳɊ (ȸȫ 3 ȯȰȸɇ ȹȽ ȸȫɂȫȶȫ 
ȲȫȬȹȶȰȭȫȸȳɊ) ȹȬȸȫȻȾȱȰȸȹ ȼȸȳȱȰȸȳȰ ȾȻȹȭȸɊ ɀȹȶȰȼȽȰȻȳȸȫ ȵȻȹȭȳ (4,2Ñ0,64 
ȷȷȹȶɇ/ȶ) ȳ ȹȽȸȹɃȰȸȳɊ ɈȿȳȻȹȭ ɀȹȶȰȼȽȰȻȳȸȫ ȵ ɀȹȶȰȼȽȰȻȳȸȾ (1,69Ñ 0,66 
ȷȷȹȶɇ/ȶ). ȨȽȹ ȷȹȱȸȹ ȹȬɅɊȼȸȳȽɇ Ƚȫȵ ȱȰ, ȵȫȵ ȳ ȭ ȼȶȾɂȫȰ ȻȰȫȵȽȳȭȫɁȳȳ 
ɁȳȽȹȷȰȮȫȶȹȭȳȻȾȼȸȹȴ ȳȸȿȰȵɁȳȳ. ȏȶɊ ȳȲȾɂȰȸȳɊ ȯȳȸȫȷȳȵȳ ȺȻȹɁȰȼȼȫ Ⱦ 
ȸȰȵȹȽȹȻɆɀ ȬȹȶɇȸɆɀ ȼ șțȒ ȹȺȻȰȯȰȶɊȶȳ ȾȻȹȭȰȸɇ ɀȹȶȰȼȽȰȻȳȸȫ ȵȻȹȭȳ ȼ 
ȳȸȽȰȻȭȫȶȹȷ 2 ȯȸɊ ȳ ȯȹ ȷȹȷȰȸȽȫ ȭɆȲȯȹȻȹȭȶȰȸȳɊ (12-14 ȯȸȰȴ). ȌɆȶȹ 
ȭɆɊȭȶȰȸȹ ȼȸȳȱȰȸȳȰ ȾȻȹȭȸɊ ɀȹȶȰȼȽȰȻȳȸȫ ȸȫ 3 - 4 ȯȰȸɇ, ȸȫ ȺȳȵȰ 
ȲȫȬȹȶȰȭȫȸȳɊ șțȒ (3,8Ñ1,21ȷȷȹȶɇ/ȶ). ȍȹȼȼȽȫȸȹȭȶȰȸȳȰ ȳȼɀȹȯȸɆɀ 
ȸȹȻȷȫȶɇȸɆɀ ȲȸȫɂȰȸȳȴ ȵȹȸɁȰȸȽȻȫɁȳȳ ɀȹȶȰȼȽȰȻȳȸȫ (5,2Ñ1,34 ȷȷȹȶɇ/ȶ) 
ȸȫȬȶɉȯȫȶȹȼɇ ȭ ȼȻȰȯȸȰȷ ɂȰȻȰȲ 12-14 ȯȸȰȴ. ȏȫȸȸȹȰ ɊȭȶȰȸȳȰ ȽȫȵȱȰ 
ȺȹȯȽȭȰȻȱȯȫȰȽ ȸȫɃȰ ȺȻȰȯȺȹȶȹȱȰȸȳȰ, ɂȽȹ ȸȰȵȹȽȹȻɆȰ ȭȳȻȾȼɆ (ȭ ɂȫȼȽȸȹȼȽȳ 
ȺȻȳ șțȒ) ȼȺȹȼȹȬȸɆ ȺȹȻȫȱȫȽɇ ȼȽȰȸȵȾ ȼȹȼȾȯȹȭ, ȺȻȳȭȹȯɊ ȵ ȫȵȽȳȭȸȹȷȾ 
ȼȶȾɄȳȭȫȸȳɉ ɈȸȯȹȽȰȶȳɊ. Ȟ ȬȹȶɇȸɆɀ ȹȺɆȽȸȹȴ ȮȻȾȺȺɆ 2 ȼ IgM+  ȺȻȳ 
ȼȻȫȭȸȰȸȳȳ ȼ ȵȹȸȽȻȹȶɇȸȹȴ ȮȻȾȺȺȹȴ ȯȹȼȽȹȭȰȻȸȹȴ ȻȫȲȸȳɁɆ ȭ 
ȬȳȹɀȳȷȳɂȰȼȵȳɀ ȺȹȵȫȲȫȽȰȶɊɀ ȼɆȭȹȻȹȽȵȳ ȵȻȹȭȳ ȸȰ ȸȫȴȯȰȸȹ (ɀȹȶȰȼȽȰȻȳȸ ð 
5,7Ñ1,34 ȷȷȹȶɇ/ȶ; ȽȻȳȮȶȳɁȰȻȳȯɆ ð 1,36Ñ0,88 ȷȷȹȶɇ/ȶ; ȹȽȸȹɃȰȸȳȰ 
ɈȿȳȻȹȭ ɀȹȶȰȼȽȰȻȳȸȫ ȵ ȼȭȹȬȹȯȸȹȷȾ ɀȹȶȰȼȽȰȻȳȸȾ ð 2,3Ñ0,87). ȍȰȻȹɊȽȸȹ, 
ȫȸȽȳȽȰȶȫ ȵȶȫȼȼȫ IgM ȺȰȻȼȳȼȽȳȻȾɉȽ, ȵȫȵ Ⱦ ȶȳɁ, ȭȺȰȻȭɆȰ ȺȰȻȰȸȰȼɃȳɀ 
ȡȗȍ, Ƚȫȵ ȳ ȺȻȳ ȻȰȫȵȽȳȭȫɁȳȳ ȳȸȿȰȵɁȳȳ  ȭ ȽȰɂȰȸȳȰ ȸȰȼȵȹȶɇȵȳɀ ȷȰȼɊɁȰȭ. 
ȨȽȹ ȷȹȱȰȽ ȬɆȽɇ ȼȭɊȲȫȸȹ ȼ ȽȰȷ, ɂȽȹ ȫȵȽȳȭȸȹȰ ȼȶȾɄȳȭȫȸȳȰ ɈȸȯȹȽȰȶȳɊ ȭ 
ȻȰȲȾȶɇȽȫȽȰ ȺȹȻȫȱȰȸȳɊ ȵȶȰȽȹȵ ȭȳȻȾȼȫȷȳ ȺȻȹȯȹȶȱȫȰȽȼɊ ȵȹȻȹȽȵȳȴ ȺȰȻȳȹȯ 
ȭȻȰȷȰȸȳ, ȳ ȭ ȯȫȶɇȸȰȴɃȰȷ ȷȹȮȾȽ ȭȵȶɉɂȫȽɇȼɊ ȷȰɀȫȸȳȲȷɆ ȵȹȷȺȰȸȼȫɁȳȳ, 
ȺȻȰȱȯȰ ȭȼȰȮȹ ȺȹȭɆɃȰȸȳȰ ȵȹȸɁȰȸȽȻȫɁȳȳ  ȖȚȘȚ  ȳ ȖȚșȘȚ.  
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ȝȫȵȳȷ ȹȬȻȫȲȹȷ, ȹȬȸȫȻȾȱȰȸȹ ȾȷȰȸɇɃȰȸȳȰ ȵȹȸɁȰȸȽȻȫɁȳȳ 
ɀȹȶȰȼȽȰȻȳȸȫ ȵȻȹȭȳ ȭ ȮȻȾȺȺȰ ȶȳɁ ȼ ȭɆȼȹȵȹȴ ȵȹȸɁȰȸȽȻȫɁȳȰȴ ȫȸȽȳȽȰȶ 
ȵȶȫȼȼȫ IgG+ ȵ ȡȗȍ Ⱥȹ ȼȻȫȭȸȰȸȳɉ ȼ ȵȹȸȽȻȹȶɇȸȹȴ ȮȻȾȺȺȹȴ ȳ ȮȻȾȺȺȹȴ ȼ 
ȵȹȸɁȰȸȽȻȫɁȳȰȴ  ȫȸȽȳȽȰȶ IgG+ ȷȰȸȰȰ 18 ȗȐ. ȍɆɊȭȶȰȸȹ ȼȸȳȱȰȸȳȰ ȾȻȹȭȸɊ 
ɀȹȶȰȼȽȰȻȳȸȫ ȳ ȹȽȸȹɃȰȸȳɊ ɈȿȳȻȹȭ ɀȹȶȰȼȽȰȻȳȸȫ ȵ ɀȹȶȰȼȽȰȻȳȸȾ ȭ ȮȻȾȺȺȰ 
ȬȹȶɇȸɆɀ ȼ șțȒ Ⱥȹ ȼȻȫȭȸȰȸȳɉ ȼ ȵȹȸȽȻȹȶɇȸȹȴ ȮȻȾȺȺȹȴ ȭ ȬȹȶɇɃȰȴ 
ȼȽȰȺȰȸȳ Ȳȫ ȼɂȰȽ ɈȿȳȻȹȭ ɀȹȶȰȼȽȰȻȳȸȫ.  
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DEVELOPMENT PROBLEMS  

OF TECHNOLOGY TRANSFER IN PHARMACY  
 

The most important task for the Ukrainian economy at modern 
time is creating of new high technological medicines and the development 
of national pharmaceutical industry. To solve the problems of reduction 
the backlog of Ukrainian pharmaceutical industry and the transition to an 
innovative economy becomes relevant the use of technology transfer as 
one of the most effective forms of transformation of scientific 
achievements in product innovation.Technology transfer is a process to 
transfer information and technologies necessary to manufacture quality 
drug product consistently or technology transfer is the process of taking an 
invention from its inception in a laboratory to a commercialized product 
[1]. 

In Ukraine in 2012 was created and transferred to industry 35 
technology. 14 of them fundamentally new technology and 21 are new for 
Ukraine technologies. On these technologies filed 23 patent applications 
and 78 applications for utility models. During the period 2005-2012 the 
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industry enterprises filed applications for inventions ð 210 pieces, obtained 
patents for inventions ð 197. Posted applications for utility models ð 1377, 
obtained patents for utility models ð 1424 pieces [2]. These data indicate 
that Ukraine has a potential for innovation in the pharmaceutical field, but 
the majority of patents and utility models are not used in economic 
circulation. In addition, since 2005, as intellectual property are intensively 
protected utility models.Unfortunately, this is not due to the fact that 
objects do not correspond to the level of inventions, the reason is that the 
procedure for registration of a utility model patent is much cheaper and 
faster than patents [3].In a number of universities and research institutions 
was conducted questionnaires among teaching staff, which allowed finding 
out what is a brake on transfer prospective developments. The results are 
shown in Figure 1. 

Thus, we can conclude that the organization is not interested in the 
transfers of their own technologies. Indeed, the process of removing a 
pharmaceutical technology to market is a lengthy and 
complicated.Methods of promoting technologies to the market must be 
flexible and easily react on changing conditions.In many cases a great role 
played by personal contacts, informal communication and participation in 
meetings and conferences.Sources to find partners for technology transfer 
can be: employees, suppliers, customers, conference competitors, 
exhibitions, fairs, bankers, industry groups, program of development of 
advanced technologies, information data banks, domestic and foreign 
technology transfer networks, consultants, training, business trip.From our 
research follows that those wishing to engage in entrepreneurial activities, 
including technology transfer among teaching staff virtually none.Those 
few who agree to promote their own development not possess the skills of 
the management of intellectual property, are unable to anticipate and 
justify possible risks in transit, to conduct market research and patent, to 
choose the forms and types of technology transfer, etc. Most institutions 
do not have studied technology transfer departments or even professional 
experts in this field. 
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Fig. 1. Opinion of Ukrainian university teachers 

 
During the research identified the main problems associated with 

the transfer of technology: 

- ignorance of Ukrainian potential and content of development of 
top research teams; 

- confidentiality problems in the formulation and announcement of 
requirements for R&D and results of developments; 

- insufficient attention to market research in preparation for 
technology transfer; 

- ignorance of the real needs of industry; 

- underestimation of the scientific and technological level and 
production capacity 

- of technologies available on the market of third parties, along with 
the revaluation of the level of their own development; 

- aspiration to offer development (usually early stages) that do not 
provide a complete solution to the problems of the customer (partner); 

- lack of strategic plans for technology transfer; 

- lack of experience in registration and transmission of trade secrets; 

- lack of standards, procedures to secure the rights of intellectual 
property, to assess the manufacturability, commercialization Ʉȫtechnology, 
etc. 
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Comprehensive analysis of the research activities of universities and 
research organizations based on the SWOT-analysis revealed the strengths 
and weaknesses of enterprises and organizations able to participate in 
technology transfer (table 1). 

Table 1 
Strengths and weaknesses of technology transfer in pharmacy 

Strengths Weaknesses 

1. Great scientific potential of 
universities and research 
organizations that carry out 
fundamental and applied research 
2. Availability of innovation in all 
pharmacological groups 
3. High level of protection of 
development by patents and 
certificates on intellectual property 
4. Extensive network of scientific 
institutions with developed 
infrastructure, which can significant-
ly reduce a way from basic research 
to development activities and to the 
development of new products 
5. Extensive experience concentrati-
on of efforts in the solution of com-
plex scientific, technical and techno-
logical problems on a national scale 
6.Significant human potential of 
scientists which qualitatively and 
professionally conducting research in 
the pharmaceutical field 
7. Presence of a unique experimental 
and testing equipment. Established 
centers for collective use of scientific 
instruments. 
8. Long experience of interaction 
and cooperation of universities and 
research institutions with industry.  
9.Participation in international grants 

1. Lack of mobility in choosing main 
areas of research, their forms and 
methods 
2. Backlog in the research level 
(compared with the world) in some 
scientific fields 
3.Lack of funds for the 
implementation of technology transfer 
4.Lack of professional in the field of 
technology transfer 
5. Low level of innovation activity, 
patent activity, lack of influence on the 
market of modern technology 
6. Lack of activity of scientific 
institutions in providing the availability 
of the results of Ukrainian of scientists 
to the international scientific 
community 
7. Distrust of the centers and firms for 
technology transfer 
8. Lack of experience in the 
management of intellectual property 
during the drug development process 
9. Bureaucracy and duration of official 
registration of papers in the 
development of drug 
10. A large number of subjects 
participating in drug development. 
12.Lack of methods to determine the 
remuneration 



At present, the pharmaceutical industry can develop due to 
technology transfer from universities and research organizations into 
industry. To do this, remove the existing problems, to attract professionals 
in the field of technology transfer and learn from the experience of leading 

countries.As a continuation of this theme is planned to issue guidance 
for the transfer of technologies in pharmacy at different stages of 
drug development with the rights of intellectual property. 
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ȍ ȼȭɊȲȳ ȼ ȬȳȹȶȹȮȳȲȫɁȳȰȴ ȳ ɈȵȹȶȹȮȳȲȫɁȳȰȴ 
ȼȰȶɇȼȵȹɀȹȲɊȴȼȽȭȰȸȸȹȮȹ ȺȻȹȳȲȭȹȯȼȽȭȫ ȭ ȸȫȼȽȹɊɄȰȰ ȭȻȰȷɊ ȹȼȹȬȾɉ 
ȫȵȽȾȫȶɇȸȹȼȽɇ ȺȻȳȹȬȻȰȽȫɉȽ ȸȰɀȳȷȳɂȰȼȵȳȰ, ȭ ȺȰȻȭȾɉ ȹɂȰȻȰȯɇ 
ȬȳȹȶȹȮȳɂȰȼȵȳȰ ȷȰȽȹȯɆ ȲȫɄȳȽɆ ȻȫȼȽȰȸȳȴ, ȫ ȭ ɂȫȼȽȸȹȼȽȳ 
ȷȳȵȻȹȬȳȹȶȹȮȳɂȰȼȵȳȰ, Ƚȫȵ ȵȫȵ ȹȸȳ ɊȭȶɊɉȽȼɊ ȬȰȲȭȻȰȯȸɆȷȳ ȯȶɊ ȱȳȭɆɀ 
ȹȻȮȫȸȳȲȷȹȭ [1,2]. ȍ ȯȫȸȸɆȴ ȷȹȷȰȸȽ ȸȫ ȹȼȸȹȭȰ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ 
ȼȹȲȯȫȸȹ ȬȹȶɇɃȹȰ ȵȹȶȳɂȰȼȽȭȹ ȬȳȹȺȻȰȺȫȻȫȽȹȭ, ȼȽȳȷȾȶȳȻȾɉɄȳɀ ȻȹȼȽ ȳ 
ȺȹȭɆɃȫɉɄȳɀ ȬȳȹȺȻȹȯȾȵȽȳȭȸȹȼȽɇ ȻȫȼȽȰȸȳȴ [3,4]. ȘȫɃȫ ȻȫȬȹȽȫ ȬɆȶȫ 
ȸȫȺȻȫȭȶȰȸȫ ȸȫ Ⱥȹȳȼȵ ȼȻȰȯȳ ȺȹɂȭȰȸȸɆɀ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ, ȫȵȽȳȭȸɆɀ 
ȻȹȼȽ ȼȽȳȷȾȶɊȽȹȻȹȭ ȼȰȷɊȸ ȶɉɁȰȻȸɆ, ȫ ȽȫȵȱȰ ȸȫ ȺȻȹȭȰȯȰȸȳȰ 
ȼȻȫȭȸȳȽȰȶɇȸȹȮȹ ȫȸȫȶȳȲȫ ɈȿȿȰȵȽȳȭȸȹȼȽȳ ȺȻȰȯȺȹȼȰȭȸȹȴ ȹȬȻȫȬȹȽȵȳ 
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ȼȰȷɊȸ ȶɉɁȰȻȸɆ, ȭɆȯȰȶȰȸȸɆȷȳ ȷȳȵȻȹȹȻȮȫȸȳȲȷȫȷȳ. ȜȺȰɁȳȿȳȵȫ 
ȭȹȲȯȰȶɆȭȫȸȳɊ ȶɉɁȰȻȸɆ, ȰȯȳȸȼȽȭȰȸȸȹȴ ȯȶɊ ȬȹȶɇɃȳȸȼȽȭȫ 
ȫȮȻȹȵȶȳȷȫȽȳɂȰȼȵȳɀ Ȳȹȸ ȕȫȲȫɀȼȽȫȸȫ ȷȸȹȮȹȶȰȽȸȰȴ ȬȹȬȹȭȹȴ ȵȾȶɇȽȾȻɆ, 
ȲȫȵȶɉɂȫȰȽȼɊ ȭ ȰȰ ȸȳȲȵȹȴ ȼȰȬȰȼȽȹȳȷȹȼȽȳ, ȷȸȹȮȹȵȻȫȽȸȹȷ ȼȵȫɃȳȭȫȸȳȳ ȭ 
ȽȰɂȰȸȳȰ ȭȰȮȰȽȫɁȳȹȸȸȹȮȹ ȺȰȻȳȹȯȫ. șȸȫ ɊȭȶɊȰȽȼɊ ȬȳȹȶȹȮȳɂȰȼȵȳȷ 
ȼȽȻȾȵȽȾȻȹȹȬȻȫȲȹȭȫȽȰȶȰȷ ȺȹɂȭɆ, ȸȫȵȹȺȳȽȰȶȰȷ ȫȲȹȽȫ, ȹȯȸȳȷ ȳȲ ȶȾɂɃȳɀ 
ȺȻȰȯɃȰȼȽȭȰȸȸȳȵȹȭ ȯȶɊ ȺɃȰȸȳɁɆ, Ȼȳȼȫ, ȵȾȵȾȻȾȲɆ, ȽȰɀȸȳɂȰȼȵȳɀ ȳ 
ȹȭȹɄȰȬȫɀɂȰȭɆɀ ȵȾȶɇȽȾȻ [5].  

șȬɅȰȵȽɆ ȳ ȷȰȽȹȯɆ  
ȏȶɊ ȭɆȯȰȶȰȸȳɊ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ ȬɆȶȳ ȭȲɊȽɆ ȹȬȻȫȲɁɆ ȺȹɂȭɆ 

ȭȸȰ Ȳȹȸ ȳȸȽȰȸȼȳȭȸȹȮȹ ȲȰȷȶȰȺȹȶɇȲȹȭȫȸȳɊ.  ȗȳȵȻȹȹȻȮȫȸȳȲȷɆ ȬɆȶȳ 
ȭɆȯȰȶȰȸɆ ȸȫ ȼȻȰȯȫɀ ȗȚȋ, MRS ȼ ȷȰȶȹȷ ȳ ȸȫ ȼȻȰȯȰ 79 ȯȶɊ 
ȫȲȹȽȿȳȵȼȳȻȾɉɄȳɀ ȬȫȵȽȰȻȳȴ. ȏȶɊ ȳȼȼȶȰȯȹȭȫȸȳɊ ȳȼȺȹȶɇȲȹȭȫȶȳ ȼȰȷȰȸȫ 
ȶɉɁȰȻȸɆ ȼȹȻȽȫ çȕȹȵȹȻȫȴè, ȵȹȽȹȻɆȰ ȺȻȰȯȹȼȽȫȭȳȶ ȸȫȷ ȑȫȷȬɆȶȼȵȳȴ 
ȿȳȶȳȫȶ ȝșș çȕȫȲȫɀȼȵȳȴ ȸȫȾɂȸȹ-ȳȼȼȶȰȯȹȭȫȽȰȶɇȼȵȳȴ ȓȸȼȽȳȽȾȽ 
ȒȰȷȶȰȯȰȶȳɊ ȳ țȫȼȽȰȸȳȰȭȹȯȼȽȭȫè. 

ȜȰȷȰȸȫ ȻȫȼȽȰȸȳȴ Ȳȫȷȫɂȳȭȫȶȳ ȭ ȽȰɂȰȸȳȰ 1 ɂ ȭ ȼȾȼȺȰȸȲȳȳ ȵȶȰȽȹȵ  
ȭɆȯȰȶȰȸȸɆɀ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ (ȭ ȵȹȸɁȰȸȽȻȫɁȳȳ 1ɀ108 ȵȶ/ȷȶ) ȳ 
ȭɆȼȰȭȫȶȳ ȭ ȺȹɂȭȾ, ȺȹȷȰɄȰȸȸȾɉ ȭ ɂȫɃȵȳ ȚȰȽȻȳ Ⱥȹ 20 ɃȽȾȵ ȭ 3 
ȺȹȭȽȹȻȸȹȼȽɊɀ. ȕȹȸȽȻȹȶɇȸɆȰ ȼȰȷȰȸȫ ȭɆȯȰȻȱȳȭȫȶȳ ȭ ȽȰɂȰȸȳȰ 1 ɂ ȺȰȻȰȯ 
ȺȹȼȰȭȹȷ ȭ ȼȽȰȻȳȶɇȸȹȴ ȭȹȯȹȺȻȹȭȹȯȸȹȴ  ȭȹȯȰ.  ȢȰȻȰȲ  7 ȼȾȽȹȵ ȸȫȷȳ 
ȬɆȶȳ ȹȺȻȰȯȰȶȰȸɆ ȵȹȶȳɂȰȼȽȭȹ ȺȻȹȻȹȼɃȳɀ ȼȰȷɊȸ, ȯȶȳȸȫ ȺȻȹȻȹȼȽȵȹȭ, 
ȯȶȳȸȫ ȵȹȻȸȰȴ Ⱦ ȵȫȱȯȹȮȹ ȻȫȼȽȰȸȳɊ ȶɉɁȰȻȸɆ.  ȒȫȽȰȷ ȹȽȯȰȶȳȶȳ ȵȹȻȸȳ 
ȹȽ ȲȰȶȰȸȹȴ ɂȫȼȽȳ ȳ ȭɆȼȾɃȳȭȫȶȳ ȺȻȳ ȵȹȷȸȫȽȸȹȴ ȽȰȷȺȰȻȫȽȾȻȰ, ȺȹȼȶȰ 
ɂȰȮȹ ȹȺȻȰȯȰȶȳȶȳ ȹȬɄȾɉ ȳ ȼȻȰȯȸɉɉ ȼȾɀȾɉ ȷȫȼȼȾ ȵȹȻȸȰȴ ȳ ȲȰȶȰȸȳ. 

ȜȽȫȽȳȼȽȳɂȰȼȵȾɉ ȹȬȻȫȬȹȽȵȾ ȻȰȲȾȶɇȽȫȽȹȭ ȳȼȼȶȰȯȹȭȫȸȳȴ 
ȺȻȹȭȹȯȳȶȳ Ⱥȹ ȼȽȫȸȯȫȻȽȸȹȴ ȷȰȽȹȯȳȵȰ, ȳȼȺȹȶɇȲȾɊ ȵȻȳȽȰȻȳȴ ȜȽɇɉȯȰȸȽȫ 
ȯȶɊ ȾȻȹȭȸɊ p<0,05. 

țȰȲȾȶɇȽȫȽɆ ȳ ȳɀ ȹȬȼȾȱȯȰȸȳȰ 
ȓȲ ȹȬȻȫȲɁȹȭ ȺȹɂȭɆ, ȭȲɊȽȹȴ ȭȸȰ Ȳȹȸ ȳȸȽȰȸȼȳȭȸȹȮȹ 

ȲȰȷȶȰȺȹȶɇȲȹȭȫȸȳɊ, ȬɆȶȹ ȭɆȯȰȶȰȸȹ 145 ȳȲȹȶɊȽȹȭ: 80 ȵȾȶɇȽȾȻ, ȻȫȼȽȾɄȳɀ 
ȸȫ ȼȻȰȯȰ ȗȚȋ, 28 - ȸȫ ȼȻȰȯȰ 79 ȯȶɊ ȫȲȹȽȿȳȵȼȳȻȾɉɄȳɀ  
ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ ȳ  37 ȳȲȹȶɊȽȹȭ ȸȫ ȼȻȰȯȰ MRS, ȹȬȻȫȲȾɉɄȳɀ ȲȹȸɆ 
ȮȳȯȻȹȶȳȲȫ ȷȰȶȫ. ȓȲ 145 ȳȲȹȶɊȽȹȭ, 9 ȳȲȹȶɊȽȹȭ ȳȸȮȳȬȳȻȹȭȫȶȳ 
ȺȻȹȻȫȼȽȫȸȳȰ ȼȰȷɊȸ, 4 ȸȰ ȹȵȫȲȫȶȳ ȭȹȲȯȰȴȼȽȭȳɊ, 132 ȼȽȳȷȾȶȳȻȹȭȫȶȳ 
ȻȹȼȽ ȺȻȹȻȹȼȽȵȹȭ. ȍȼɀȹȱȰȼȽɇ ȼȰȷɊȸ ȶɉɁȰȻȸɆ ȺȻȳ ȹȬȻȫȬȹȽȵȰ 
ȬȹȶɇɃȳȸȼȽȭȹȷ ȭɆȯȰȶȰȸȸɆɀ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ ȺȹȭɆɃȫȶȫȼɇ ȹȽ 8% ȯȹ 
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45%. ȘȫȳȬȹȶɇɃȰȰ ȭȶȳɊȸȳȰ ȸȫ ȭȼɀȹȱȰȼȽɇ ȼȰȷɊȸ ȹȵȫȲȫȶȳ ȵȾȶɇȽȾȻɆ: 1, 9 
(40-45%) (țȳȼȾȸȹȵ 1).  

 

 
țȳȼȾȸȹȵ 1. ȜȽȳȷȾȶɊɁȳɊ ȭȼɀȹȱȰȼȽȳ ȳ ȻȹȼȽȫ ȼȰȷɊȸ ȶɉɁȰȻȸɆ 
 
ȏȶɊ ȼȹȲȯȫȸȳɊ ȬȳȹȺȻȰȺȫȻȫȽȫ, ȼȽȳȷȾȶȳȻȾɉɄȰȮȹ ȻȹȼȽ ȻȫȼȽȰȸȳȴ, 

ȬȹȶɇɃȳȴ ȳȸȽȰȻȰȼ, ȺȻȰȯȼȽȫȭȶɊɉȽ ȽȰ ȷȳȵȻȹȹȻȮȫȸȳȲȷɆ, ȵȹȽȹȻɆȰ 
ȼȽȳȷȾȶȳȻȾɉȽ ȻȹȼȽ ȸȰ Ƚȹȶɇȵȹ ȲȰȶȰȸȹȴ ɂȫȼȽȳ, ȸȹ ȳ ȭɆȲɆȭȫɉȽ 
ȾȯȶȳȸȰȸȳȰ ȵȹȻȸȰȭȹȴ ȼȳȼȽȰȷɆ. ȍ ȻȰȲȾȶɇȽȫȽȰ ȺȻȹȭȰȯȰȸȸȹȮȹ 
ȳȼȼȶȰȯȹȭȫȸȳɊ ȬɆȶȹ ȹȽȹȬȻȫȸȹ 5 ɃȽȫȷȷȹȭ, ȼȽȳȷȾȶȳȻȾɉɄȳɀ ȻȹȼȽ ȭȼȰȮȹ 
ȻȫȼȽȰȸȳɊ ȭ ɁȰȶȹȷ ȸȫ 35-45% (1, 5, 9, R11, R28).  (ȝȫȬȶȳɁȫ 1). 
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ȝȫȬȶȳɁȫ 1 - ȍȶȳɊȸȳȰ ȭɆȯȰȶȰȸȸɆɀ  ȳȲ  ȺȹɂȭɆ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ 
ȸȫ ȭȼɀȹȱȰȼȽɇ ȳ ȻȹȼȽ ȺȻȹȻȹȼȽȵȹȭ ȶɉɁȰȻȸɆ 

ȕȾȶɇȽȾȻȫ ȍȼɀȹȱȰȼȽɇ, 
% 

ȏȶȳȸȫ 
ȲȰȶȰȸȹȴ  
ɂȫȼȽȳ 

ȏȶȳȸȫ 
ȵȹȻȸȰȴ 

ȜȾɀȫɊ 
ȷȫȼȼȫ 
ȲȰȶȰȸȳ 
ȹȯȸȹȮȹ 
ȻȫȼȽȰȸȳɊ 

ȜȾɀȫɊ 
ȷȫȼȼȫ 
ȵȹȻȸȰȴ 
ȹȯȸȹȮȹ 
ȻȫȼȽȰȸȳɊ 

ȼȷ ȼȷ Ȯ Ȯ 

ȕȹȸȽȻȹȶɇ  55 4,5Ñ0,4 3,9Ñ0,2 0,060 0,017 

1 95 6,3Ñ0,1 5,4Ñ0,4 0,083 0,030 

5 90 5,9Ñ0,7 5,6Ñ0,6 0,074 0,026 

9 100 6,5Ñ0,2 5,7Ñ0,6 0,087 0,035 

R11 90 5,7Ñ1,1 5,2Ñ0,2 0,071 0,022 

R28 95 6,2Ñ0,7 5,1Ñ0,4 0,076 0,028 

 
șȽȹȬȻȫȸȸɆȰ ȵȾȶɇȽȾȻɆ ȬȾȯȾȽ ȭɀȹȯȳȽɇ ȭ ȼȹȼȽȫȭ, 

ȻȫȲȻȫȬȫȽɆȭȫȰȷȹȮȹ ȭ ȶȫȬȹȻȫȽȹȻȳȳ ȵȹȷȺȶȰȵȼȸȹȮȹ ȷȸȹȮȹȵȹȷȺȹȸȰȸȽȸȹȮȹ 
ȬȫȵȽȰȻȳȫȶɇȸȹȮȹ ȺȻȰȺȫȻȫȽȫ, ȭȵȶɉɂȫɉɄȰȮȹ ȷȳȵȻȹȹȻȮȫȸȳȲȷɆ 
ȻȫȲȶȳɂȸɆɀ ȿȳȲȳȹȶȹȮȳɂȰȼȵȳɀ ȮȻȾȺȺ, ȼȽȳȷȾȶȳȻȾɉɄȳɀ ȻȹȼȽ ȵȫȵ 
ȶɉɁȰȻȸɆ, Ƚȫȵ ȳ ȯȻȾȮȳɀ ȼȰȶɇȼȵȹɀȹȲɊȴȼȽȭȰȸȸɆɀ ȻȫȼȽȰȸȳȴ. 

 
ȖȳȽȰȻȫȽȾȻȫ 
1.Benizri E., Baudon E., Guckert A. Root colonization by 

inoculated plant growth-promoting rhizobacteria // Biocontrol science 
and technology. 2001. ɰ11. P.557-574. 

2. ȣȽȰȻȸɃȳȼ ȗ.ȍ., ȏȱȫȶȳȶȹȭ ȟ.Ȝ., ȋȸȯȻȰȰȭȫ ȓ.ȍ., ȝȹȷȳȶȹȭȫ 
ș.Ȏ. ȌȳȹȺȻȰȺȫȻȫȽɆ ȭ ȲȫɄȳȽȰ ȻȫȼȽȰȸȳȴ. ȘȹȭȹȼȳȬȳȻȼȵ, 2008. 128ȼ. 

3. ȕȾȲȳȸȫ Ȑ.ȍ., Ȫɀȳȸȫ Ș.Ȝ., ȎȫȶȳȷȲɊȸȹȭȫ Ș.ȟ., Ȍȹȴȵȹ ȝ.ȟ., 
ȜȳȶȳɄȰȭ Ș.Ș., ȖȹȮȳȸȹȭ ș.Ș. ȚȰȻȼȺȰȵȽȳȭɆ ȺȻȳȷȰȸȰȸȳɊ ȼȾɀȳɀ 
ȺȻȰȺȫȻȫȽȳȭȸɆɀ ȿȹȻȷ ȬȳȹȺȻȰȺȫȻȫȽȹȭ ȐȶȰȸȫ ȳ çȋȲȹȶȰȸè ȯȶɊ ȼȰȶɇȼȵȹȮȹ 
ɀȹȲɊȴȼȽȭȫ //ȓȲȭȰȼȽȳɊ ȜȫȷȫȻȼȵȹȮȹ ȸȫȾɂȸȹȮȹ ɁȰȸȽȻȫ țȹȼȼȳȴȼȵȹȴ 
ȋȵȫȯȰȷȳȳ ȸȫȾȵ.-2009.-ȝ. 11, ɰ 5 (2).-Ȝ. 464-467. 

4. ȖȾɂȰȸȹȵ Ȗ.Ș. țȹȶɇ ȯȳȫȲȹȽȻȹȿȹȭ ȭ ȺȹȭɆɃȰȸȳȳ ȾȻȹȱȫɊ ȳ 
ȵȫɂȰȼȽȭȫ ȷȸȹȮȹȶȰȽȸȳɀ ȽȻȫȭ / Ȗ.Ș. ȖȾɂȰȸȹȵ // ȚȹɂȭɆ ȳ ȳ ɀ 
ȺȶȹȯȹȻȹȯȳȰ ȸȫ ȻȾȬȰȱȰ ȼȽȹȶȰȽȳȴ: ȷȫȽȰȻȳȫȶɆ II ȼɅȰȲȯȫ ȺȹɂȭȹȭȰȯȹȭ / 
ȌȰȶȹȻȾȼ. ȸȫȾɂ.-ȳȼȼȶȰȯ. ȳȸ-Ƚ ȺȹɂȭȹȭȰȯȰȸȳɊ ȳ ȫȮȻȹɀȳȷȳȳ; Ȯȶ. ȻȰȯ. ȓ.ȗ. 
ȌȹȮȯȰȭȳɂ. ð ȗȳȸȼȵ, 2001. ð ȝ. 2. ð Ȝ. 183ð185. 
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5. ȣȰȶɉȽȹ Ȍ.ȍ. ȚȻȳȷȰȸȰȸȳȰ ȺȻȰȺȫȻȫȽȹȭ 
ȷȳȵȻȹȬȹȻȫȼȽȳȽȰȶɇȸȹȮȹ ȭȲȫȳȷȹȯȰȴȼȽȭȳɊ ȳ ȻȰȮȾȶɊȽȹȻȹȭ ȻȹȼȽȫ ȺȻȳ 
ȭȹȲȯȰȶɆȭȫȸȳȳ ȷȸȹȮȹȶȰȽȸȳɀ ȽȻȫȭ / Ȍ.ȍ. ȣȰȶɉȽȹ; ȗȳȸȼȵ: ȚȻȫȭȹ ȳ 
Ɉȵȹȸȹȷȳȵȫ, 2005. ð Ȝ. 32ð77. 

 
 

 
ȋ. ȓ. ȣȷȫȽȹȭȫ 

ȫȼȺȳȻȫȸȽ 
 Ș. Ȏ. ȕȾȶɇȸȰȭȫ 

ȺȻȹȿȰȼȼȹȻ 
ȍȹȻȹȸȰȱȼȵȳȴ ȮȹȼȾȯȫȻȼȽȭȰȸȸɆȴ  ȾȸȳȭȰȻȼȳȽȰȽ  

ȳȸȱȰȸȰȻȸɆɀ ȽȰɀȸȹȶȹȮȳȴ, țȹȼȼȳɊ  
 

ȓȒȞȢȐȘȓȐ ȌȋȕȝȐțȓȡȓȏȘșȎș ȚțȐȚȋțȋȝȋ  
ȏȖȪ ȜȍȐȕȖșȜȋȠȋțȘșȎș ȚțșȓȒȍșȏȜȝȍȋ 

 
ȏȶɊ ȺȹȭɆɃȰȸȳɊ ɈȿȿȰȵȽȳȭȸȹȼȽȳ ɀȻȫȸȰȸȳɊ ȳ ȺȰȻȰȻȫȬȹȽȵȳ 

ȼȫɀȫȻȸȹȴ ȼȭȰȵȶɆ  ɁȰȶȰȼȹȹȬȻȫȲȸȹ ȳȼȺȹȶɇȲȹȭȫȽɇ ȬȫȵȽȰȻȳɁȳȯȸɆȰ 
ȺȻȰȺȫȻȫȽɆ ɃȳȻȹȵȹȮȹ ȼȺȰȵȽȻȫ ȯȰȴȼȽȭȳɊ ȸȫ ȻȫȲȶȳɂȸɆɀ ȾɂȫȼȽȵȫɀ 
ȽȰɀȸȹȶȹȮȳɂȰȼȵȹȮȹ ȺȻȹɁȰȼȼȫ. 

șȬɅȰȵȽȹȷ ȳȼȼȶȰȯȹȭȫȸȳɊ ȬɆȶ ɀȶȹȻȼȹȯȰȻȱȫɄȳȴ ȺȻȰȺȫȻȫȽ, 
ȹȬȶȫȯȫɉɄȳȴ ȿȾȸȮȳɁȳȯȸɆȷȳ, ȭȳȻȾȶȰɁȳȯȸɆȷȳ ȳ ȼȺȹȻȹɁȳȯȸɆȷȳ 
ȼȭȹȴȼȽȭȫȷȳ. ȝȫȵȹȰ ȯȰȴȼȽȭȳȰ ȺȻȰȺȫȻȫȽȫ ȹȬɅɊȼȸɊȰȽȼɊ ȭɆȼȹȵȹȴ 
ɀȳȷȳɂȰȼȵȹȴ ȫȵȽȳȭȸȹȼȽɇɉ ȳ ȹȵȳȼȶȳȽȰȶɇȸȹȴ ȼȺȹȼȹȬȸȹȼȽɇɉ ȫȵȽȳȭȸȹȮȹ 
ɀȶȹȻȫ, ȵȹȽȹȻɆȴ ȹȬȻȫȲȾȰȽȼɊ ȭ ȭȹȯȸɆɀ ȻȫȼȽȭȹȻȫɀ ȻȰȫȮȰȸȽȫ. ȗȰɀȫȸȳȲȷ 
ȺȹȭȻȰȱȯȫɉɄȰȮȹ ȯȰȴȼȽȭȳɊ ɀȶȹȻȫ ȸȫ ȵȶȰȽȵȳ ȹȬȾȼȶȹȭȶȰȸ ȰȮȹ ȼȺȹȼȹȬȸȹ-
ȼȽɇɉ ȵ ȹȬȻȫȲȹȭȫȸȳɉ ȺȻȳ ȭȲȫȳȷȹȯȰȴȼȽȭȳȳ ȼ ȭȹȯȹȴ ȼȹȶɊȸȹȴ ȵȳȼȶȹȽɆ, 
ȭɆȲɆȭȫɉɄȰȴ ȻȰȲȵȹȰ ȳȲȷȰȸȰȸȳȰ ȻȘ ȼȻȰȯɆ ȳ ȯȰȸȫȽȾȻȫɁȳɉ 
ȷȫȵȻȹȷȹȶȰȵȾȶ, ȳ ɀȶȹȻȸȹȭȫȽȳȼȽȹȴ ȵȳȼȶȹȽɆ, ȵȹȽȹȻȫɊ ȹȬȻȫȲȾȰȽ ȭ 
ɁȳȽȹȲȹȶȰ ȵȶȰȽȹȵ ɀȶȹȻȫȷȳȸɆ, ȳȷȰɉɄȳȰ ȭɆȼȹȵȾɉ ȬȳȹȶȹȮȳɂȰȼȵȾɉ 
ȫȵȽȳȭȸȹȼȽɇ. șȸȫ ȭȲȫȳȷȹȯȰȴȼȽȭȾȰȽ ȼ ȸȰȸȫȼɆɄȰȸȸɆȷȳ ȼȭɊȲɊȷȳ ȱȳȻȸɆɀ 
ȵȳȼȶȹȽ ȳ ȿȹȼȿȹȶȳȺȳȯȹȭ ȼ  ȹȬȻȫȲȹȭȫȸȳȰȷ ȺȰȻȹȵȼȳȯȹȭ, ȫ ȽȫȵȱȰ 
ȬȶȹȵȳȻȾȰȽ ȼȾȶɇȿȮȳȯȻȳȶɇȸɆȰ ȮȻȾȺȺɆ ȹȶȳȮȹȺȰȺȽȳȯȹȭ ȳ ȬȰȶȵȹȭ. 
ȠȶȹȻȸȹȭȫȽȳȼȽȫɊ ȵȳȼȶȹȽȫ, ȵȫȵ ȳȲȭȰȼȽȸȹ, ȼ ȬȳȹȷȹȶȰȵȾȶȫȷȳ ȹȬȻȫȲȾȰȽ 
ȼȾȺȰȻȹȵȼȳȯȸɆȴ Ȼȫȯȳȵȫȶ, ȵȹȽȹȻɆȴ ɊȭȶɊȰȽȼɊ ȳȸȳɁȳȫȽȹȻȹȷ ȺȻȹɁȰȼȼȫ 
ȼȭȹȬȹȯȸȹȻȫȯȳȵȫȶɇȸȹȮȹ ȹȵȳȼȶȰȸȳɊ ȭ ȵȶȰȽȵȫɀ. 
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ȡȰȶɇɉ ȳȼȼȶȰȯȹȭȫȸȳɊ ȬɆȶȹ ȭɆɊȭȶȰȸȳȰ ȬȫȵȽȰȻȳɁȳȯȸȹȮȹ ȯȰȴȼȽȭȳɊ 
ȺȻȰȺȫȻȫȽȫ ȺȻȳȷȰȸȳȽȰȶɇȸȹ ȵ ȾȼȶȹȭȳɊȷ ȼȭȰȵȶȹȼȫɀȫȻȸȹȮȹ ȺȻȹȳȲȭȹȯȼȽȭȫ.  

ȏȶɊ ȳȼȼȶȰȯȹȭȫȸȳɊ ȳȼȺȹȶɇȲȹȭȫȶȳ ɂȳȼȽȾɉ ȵȾȶɇȽȾȻȾ ȬȫȵȽȰȻȳȴ 
Leuconostocmesenteroides ɃȽȫȷȷȫ ȍ-4177, ȺȹȶȾɂȰȸȸȾɉ ȳȲ 
ȍȼȰȻȹȼȼȳȴȼȵȹȴ ȵȹȶȶȰȵɁȳȳ ȺȻȹȷɆɃȶȰȸȸɆɀ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ (ȍȕȚȗ, 
Ȯ. ȗȹȼȵȭȫ).  

șɁȰȸȵȾ ȬȫȵȽȰȻȳɁȳȯȸȹȮȹ ȯȰȴȼȽȭȳɊ ȺȻȰȺȫȻȫȽȫ ȹȼȾɄȰȼȽȭȶɊȶȳ Ⱥȹ 
ȼȶȰȯȾɉɄȳȷ ȸȫȺȻȫȭȶȰȸȳɊȷ: 

1. ȵȹȸȽȻȹȶɇ ȸȫȵȹȺȶȰȸȳɊ ȬȳȹȷȫȼȼɆ 
Leuconostocmesenteroides ȸȰȿȰȶȹȷȰȽȻȳɂȰȼȵȳȷ ȷȰȽȹȯȹȷ; 

2. ȳȲȷȰȻȰȸȳȰ ȫȵȽȳȭȸȹȴ ȵȳȼȶȹȽȸȹȼȽȳ ȼȻȰȯɆ ȭ ȺȻȹɁȰȼȼȰ 
ȵȾȶɇȽȳȭȳȻȹȭȫȸȳɊ, 

3. ȵȹȶȳɂȰȼȽȭȰȸȸɆȴ ȺȹȯȼɂȰȽ ȵȶȰȽȹȵ ȷȰȽȹȯȹȷ 
ȍȳȸȹȮȻȫȯȼȵȹȮȹ-ȣȾȶɇȮȳȸȹȴ-ȌȻȳȮȫ. 

ȍ ɈȵȼȺȰȻȳȷȰȸȽȰ ȳȲȾɂȫȶȳ ȯȭȫ ȹȬȻȫȲɁȫ: ȵȹȸȽȻȹȶɇȸɆȴ ð ɂȳȼȽȫɊ 
ȵȾȶɇȽȾȻȫ  L. mesenteroides ȭ ȼȰȶȰȵȽȳȭȸȹȴ ȺȳȽȫȽȰȶɇȸȹȴ ȼȻȰȯȰ,  
ȳȼȼȶȰȯȾȰȷɆȴ ȻȫȼȽȭȹȻ ð ȵȾȶɇȽȾȻȫ  L. mesenteroides ȭ ȼȰȶȰȵȽȳȭȸȹȴ 
ȺȳȽȫȽȰȶɇȸȹȴ ȼȻȰȯȰ, ȹȬȻȫȬȹȽȫȸȸȫɊ ɀȶȹȻȼȹȯȰȻȱȫɄȳȷ ȻȰȫȮȰȸȽȹȷ ȼ 
ȻȫȬȹɂȰȴ ȵȹȸɁȰȸȽȻȫɁȳȰȴ  [1]. 

ȘȫȵȹȺȶȰȸȳȰ ȬȳȹȷȫȼȼɆ L. mesenteroides ȵȹȸȽȻȹȶȳȻȹȭȫȶȳ 
ȸȰȿȰȶȹȷȰȽȻȳɂȰȼȵȳȷ ȷȰȽȹȯȹȷ ȺȾȽȰȷ ȳȲȷȰȻȰȸȳɊ ȹȺȽȳɂȰȼȵȹȴ 
ȺȶȹȽȸȹȼȽȳ ȼȾȼȺȰȸȲȳȳ ȬȫȵȽȰȻȳȴ ȺȻȳ ȯȶȳȸȰ ȭȹȶȸɆ 560 ȸȷ. ȏȫȸȸȫɊ 
ȯȶȳȸȫ ȭȹȶȸɆ ȭɆȬȻȫȸȫ ȭ ȼȹȹȽȭȰȽȼȽȭȳȳ ȼ ȺȹȶȹȱȰȸȳɊȷȳ Ȳȫȵȹȸȫ ȌȾȮȰȻȫ-
ȖȫȷȬȰȻȽȫðȌȰȻȫ ȺȻȳȷȰȸȳȽȰȶɇȸȹ  ȯȶɊ ȺȻȹȯȾȵȽȹȭ ȼȫɀȫȻȸȹȮȹ 
ȺȻȹȳȲȭȹȯȼȽȭȫ [2]. ȏȫȸȸɆȴ ȷȰȽȹȯ ȹȼȸȹȭȫȸ ȸȫ Ƚȹȷ, ɂȽȹ ȷȳȵȻȹȹȻȮȫȸȳȲȷɆ 
ȭ ȬȹȶɇɃȳȸȼȽȭȰ ȼȶȾɂȫȰȭ ȸȰ ȹȵȻȫɃȰȸɆ ȳ ȺȹɂȽȳ ȺȻȹȲȻȫɂȸɆ, ȺȹɈȽȹȷȾ 
ȼȾȼȺȰȸȲȳɊ ȵȶȰȽȹȵ ȺȹȮȶȹɄȫȰȽ ȼȭȰȽ ȭ ȭȳȯȳȷȹȴ ȹȬȶȫȼȽȳ ȼȺȰȵȽȻȫ 
ȸȰȲȸȫɂȳȽȰȶɇȸȹ. ȜȸȳȱȰȸȳȰ ȳȸȽȰȸȼȳȭȸȹȼȽȳ ȼȭȰȽȫ ȺȹȼȶȰ ȺȻȹɀȹȱȯȰȸȳɊ 
ɂȰȻȰȲ ȼȾȼȺȰȸȲȳɉ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ ȼȭɊȲȫȸȹ, ȮȶȫȭȸɆȷ ȹȬȻȫȲȹȷ, ȼ ȰȮȹ 
ȻȫȼȼȰɊȸȳȰȷ. ȍ ȹȺȻȰȯȰȶȰȸȸɆɀ ȺȻȰȯȰȶȫɀ ȵȹȶȳɂȰȼȽȭȹ ȼȭȰȽȫ, 
ȻȫȼȼȰȳȭȫȰȷȹȮȹ ȼȾȼȺȰȸȲȳȰȴ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ, ȺȻȹȺȹȻɁȳȹȸȫȶɇȸȹ 
ȼȹȯȰȻȱȫȸȳɉ ȵȶȰȽȹȵ [2]. 

ȍȽȹȻɆȷ ȺȫȻȫȷȰȽȻȹȷ, ȵȹȼȭȰȸȸȹ ȹɁȰȸȳȭȫɉɄȳȷ ȻȹȼȽ ȬȳȹȷȫȼȼɆ, 
ȬɆȶȹ ȳȲȷȰȸȰȸȳȰ ȫȵȽȳȭȸȹȴ ȵȳȼȶȹȽȸȹȼȽȳ ȼȾȼȺȰȸȲȳȳ (ȻȘ). Țȹ ȯȳȸȫȷȳȵȰ 
ȻȘ ȼȻȰȯɆ ȷȹȱȸȹ ȵȹȸȽȻȹȶȳȻȹȭȫȽɇ ȳȸȽȰȸȼȳȭȸȹȼȽɇ ȷȰȽȫȬȹȶȳɂȰȼȵȳɀ 
ȺȻȹɁȰȼȼȹȭ  ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ, ɂȽȹ ȼȶȾȱȳȽ ȺȹȵȫȲȫȽȰȶȰȷ 
ȽȻȫȸȼȿȹȻȷȫɁȳȳ ȼȫɀȫȻȹȭ ȭ ȹȻȮȫȸȳɂȰȼȵȳȰ ȵȳȼȶȹȽɆ ȵȫȵ ȵȹȸȰɂȸɆȰ 
ȺȻȹȯȾȵȽɆ ȷȰȽȫȬȹȶȳȲȷȫ. 
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ȚȻȳ ȳȲȾɂȰȸȳȳ ȯȳȸȫȷȳȵȳ ȸȫȵȹȺȶȰȸȳɊ ȬȳȹȷȫȼȼɆ ȵȶȰȽȹȵ ȳ 
ȵȳȼȶȹȽȹȹȬȻȫȲȹȭȫȸȳɊ ȿȳȲȳȹȶȹȮȳɂȰȼȵȳ ȫȵȽȳȭȸȾɉ ȵȾȶɇȽȾȻȾ L. 
mesenteroides ȭȸȹȼȳȶȳ ȭ ȼȰȶȰȵȽȳȭȸȾɉ ȺȳȽȫȽȰȶɇȸȾɉ ȼȻȰȯȾ, 

ȻȰȵȹȷȰȸȯȹȭȫȸȸȾɉ ȍȕȚȗ. ȕȾȶɇȽȾȻȾ ȽȰȻȷȹȼȽȫȽȳȻȹȭȫȶȳ ȺȻȳ 37 Ȝ̄. 
ȓȼȼȶȰȯȾȰȷɆȰ ȺȹȵȫȲȫȽȰȶȳ ȹȺȻȰȯȰȶɊȶȳ ȭ ȯȳȸȫȷȳȵȰ ȵȫȱȯɆȰ 6 ɂ ȭ ȽȰɂȰȸȳȰ 
3 ȼȾȽȹȵ ȻȹȼȽȫ. țȰȲȾȶɇȽȫȽɆ ɈȵȼȺȰȻȳȷȰȸȽȫ ȺȻȳȭȰȯȰȸɆ ȮȻȫȿȳɂȰȼȵȳ ȸȫ 
Ȼȳȼ. 1, 2. 

 

 
țȳȼȾȸȹȵ 1. ȓȲȷȰȸȰȸȳȰ ȹȺȽȳɂȰȼȵȹȴ ȺȶȹȽȸȹȼȽȳ ȺȻȳ ȵȾȶɇȽȳȭȳȻȹȭȫȸȳȳ 

L. Mesenteroides 
 

 
țȳȼȾȸȹȵ 2. ȏȳȸȫȷȳȵȫ ȻȘ ȼȻȰȯɆ ȭ ȺȻȹɁȰȼȼȰ ȵȾȶɇȽȳȭȳȻȹȭȫȸȳȳ 

L. mesenteroides 
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 ȋȸȫȶȳȲ ȺȹȶȾɂȰȸȸɆɀ ȻȰȲȾȶɇȽȫȽȹȭ ȺȹȵȫȲɆȭȫȰȽ, ɂȽȹ ȭ ȹȬȻȫȲɁȰ, 
ȹȬȻȫȬȹȽȫȸȸȹȷ ɀȶȹȻȼȹȯȰȻȱȫɄȳȷ ȻȰȫȮȰȸȽȹȷ, ȳȲȷȰȸȰȸȳȰ ȹȺȽȳɂȰȼȵȹȴ 
ȺȶȹȽȸȹȼȽȳ ȳȯȰȽ ȼ ȷȰȸɇɃȰȴ ȼȵȹȻȹȼȽɇɉ ȭȹ ȭȻȰȷȰȸȳ, ȳ ȼȺȹȼȹȬȸȹȼȽɇ ȵ 
ȵȳȼȶȹȽȹȹȬȻȫȲȹȭȫȸȳɉ ȲȸȫɂȳȽȰȶɇȸȹ ȸȳȱȰ, ɂȽȹ ȼȭȳȯȰȽȰȶɇȼȽȭȾȰȽ ȹ ȬȹȶȰȰ 
ȷȰȯȶȰȸȸȹȷ ȸȫȵȹȺȶȰȸȳȳ ȬȳȹȷȫȼȼɆ ȭ ȼȻȫȭȸȰȸȳȳ ȼ ȵȹȸȽȻȹȶɇȸɆȷ 
ȹȬȻȫȲɁȹȷ. 

ȕȹȶȳɂȰȼȽȭȰȸȸɆȴ ȺȹȯȼɂȰȽ ȵȶȰȽȹȵ L. Mesenteroides ȹȼȾɄȰȼȽȭȶɊȶȳ 
Ⱥȹ ȷȰȽȹȯȾ ȍȳȸȹȮȻȫȯȼȵȹȮȹ-ȣȾȶɇȮȳȸȹȴ-ȌȻȳȮȫ: ȰȮȹ ɃȳȻȹȵȹ ȳȼȺȹȶɇȲȾɉȽ 
ȯȶɊ ȹȺȻȰȯȰȶȰȸȳɊ ɂȳȼȶȰȸȸȹȼȽȳ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ ȭ ȻȫȲȶȳɂȸɆɀ 
ȰȼȽȰȼȽȭȰȸȸɆɀ ȼȾȬȼȽȻȫȽȫɀ. șȽȬȹȻ ȼȾȼȺȰȸȲȳȳ ȷȳȵȻȹȹȻȮȫȸȳȲȷȹȭ 
ȺȻȹȭȹȯȳȶȳ ɂȰȻȰȲ 24 ɂ ȵȾȶɇȽȳȭȳȻȹȭȫȸȳɊ,  ȵȹȮȯȫ ȭ ȺȳȽȫȽȰȶɇȸȹȴ ȼȻȰȯȰ 
ȬɆȶȹ ȸȫȵȹȺȶȰȸȹ ȲȸȫɂȳȽȰȶɇȸȹȰ ȵȹȶȳɂȰȼȽȭȹ ȬȳȹȷȫȼȼɆ (Ȼȳȼ. 3).  

ȚȻȹȭȰȯɊ ȺȹȯȼɂȰȽ ȵȶȰȽȹȵ ȭ 1 ȼȷ3, ȾȼȽȫȸȹȭȳȶȳ: ȭ ȵȹȸȽȻȹȶɇȸȹȷ 

ȹȬȻȫȲɁȰ ȼȹȯȰȻȱȫȸȳȰ ȵȶȰȽȹȵ ȼȹȼȽȫȭȶɊȰȽ 1,7Ö1016, ȭ ȳȼȼȶȰȯȾȰȷȹȷ ȹȬȻȫȲɁȰ  

- 5,8Ö1010.  
 

 
țȳȼȾȸȹȵ 3. ȚȳȽȫȽȰȶɇȸȫɊ ȼȻȰȯȫ ȼ Leuconostocmesenteroides: 

 ȫ - ȵȹȸȽȻȹȶɇȸɆȴ ȹȬȻȫȲȰɁ,  
Ȭ - ȳȼȼȶȰȯȾȰȷɆȴ ȻȫȼȽȭȹȻ (ȾȭȰȶȳɂȰȸȳȰ - 1000 ȻȫȲ) 

 
ȋȸȫȶȳȲ ȺȹȶȾɂȰȸȸɆɀ ȻȰȲȾȶɇȽȫȽȹȭ ɈȵȼȺȰȻȳȷȰȸȽȫ ȺȹȲȭȹȶɊȰȽ 

ȼȯȰȶȫȽɇ ȭɆȭȹȯ, ɂȽȹ ȳȼȼȶȰȯȾȰȷɆȴ ɀȶȹȻȼȹȯȰȻȱȫɄȳȴ ȺȻȰȺȫȻȫȽ ȺȻȹɊȭȶɊȰȽ   
ȬȫȵȽȰȻȳɁȳȯȸɆȰ ȼȭȹȴȼȽȭȫ ȭ ȹȽȸȹɃȰȸȳȳ ȷȳȵȻȹȿȶȹȻɆ ȼȭȰȵȶȹȼȫɀȫȻȸȹȮȹ 
ȺȻȹȳȲȭȹȯȼȽȭȫ ȳ ȷȹȱȰȽ ȬɆȽɇ ȻȰȵȹȷȰȸȯȹȭȫȸ ȯȶɊ ȹȬȻȫȬȹȽȵȳ ȼȭȰȵȶɆ ȳ 
ȺȻȹȯȾȵȽȹȭ ȰȰ ȺȰȻȰȻȫȬȹȽȵȳ.  

 
ȖȳȽȰȻȫȽȾȻȫ 
1. ȕȾȶɇȸȰȭȫ Ș.Ȏ., ȣȷȫȽȹȭȫ ȋ.ȓ., ȗȫȸɇȵȹ ȩ.ȓ. ȗȳȵȻȹȿȶȹȻȫ 

ȼȭȰȵȶȹȼȫɀȫȻȸȹȮȹ ȺȻȹȳȲȭȹȯȼȽȭȫ: ȺȻȹȬȶȰȷɆ ȳ ȺȾȽȳ ȻȰɃȰȸȳɊ // ȍȰȼȽȸȳȵ 

ʘ ʙ 
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SECTION  IX 
Historical  sciences (ȓȼȽȹȻȳɂȰȼȵȳȰ ȸȫȾȵȳ) 

 
 

ȕȻȫȼȫȭȳȸ ȍ. ȋ.  
ȜȹȳȼȵȫȽȰȶɇ ȾɂȰȸȹȴ ȼȽȰȺȰȸȳ ȵ. ȳ. ȸ. ȗȹȼȵȹȭȼȵȹȮȹ 

ȎȹȼȾȯȫȻȼȽȭȰȸȸȹȮȹ șȬȶȫȼȽȸȹȮȹ ȞȸȳȭȰȻȼȳȽȰȽȫ, ȼȽȫȻɃȳȴ ȺȻȰȺȹȯȫȭȫȽȰȶɇ 
ȵȫȿȰȯȻɆ  ȼȺȰɁȳȫȶɇȸɆɀ ȳȼȽȹȻȳɂȰȼȵȳɀ ȯȳȼɁȳȺȶȳȸ ȓȸȼȽȳȽȾȽȫ 
ȘȰȺȻȰȻɆȭȸȹȮȹ ȚȻȹȿȰȼȼȳȹȸȫȶɇȸȹȮȹ  șȬȻȫȲȹȭȫȸȳɊ, ȼȹȽȻȾȯȸȳȵ 

ȎȹȼȾȯȫȻȼȽȭȰȸȸȹȮȹ ȷȾȲȰɊ ð ȾȼȫȯɇȬɆ çșȼȽȫȿɇȰȭȹè - çțȾȼȼȵȳȴ ȚȫȻȸȫȼè, 
ȼȹȽȻȾȯȸȳȵ ȡȰȸȽȻȫ Ⱥȹ ȭȹȲȻȹȱȯȰȸȳɊ ȽȻȫȯȳɁȳȹȸȸȹȴ ȸȫȻȹȯȸȹȴ ȵȾȶɇȽȾȻɆ 

ȢȰɀȹȭȼȵȹȮȹ ȮȹȻȹȯȼȵȹȮȹ ȽȰȫȽȻȫ, ȲȫȷȰȼȽȳȽȰȶɇ ȺȻȰȯȼȰȯȫȽȰȶɊ 
ȗȹȶȹȯȰȱȸȹȮȹ ȸȫȾɂȸȹȮȹ ȹȬɄȰȼȽȭȫ Ȯ. ȗȹȼȵȭɆ ȳ ȗȹȼȵȹȭȼȵȹȴ ȹȬȶȫȼȽȳ 

 
ȓȒ  ȓȜȝșțȓȓ  șȜȝȋȟȧȐȍȋ 

 
ȞȼȫȯɇȬȫ șȼȽȫȿɇȰȭȹ ȼ ɁȰȻȵȹȭɇɉ ȜȭɊȽȹȴ ȝȻȹȳɁɆ ȻȫȼȺȹȶȹȱȰȸȫ ȭ 

ȗȹȼȵȭȰ. ȍ ȯȹȵȾȷȰȸȽȫɀ ȸȫɂȫȶȫ XVII  ȼȽȹȶȰȽȳɊ ȭȺȰȻȭɆȰ ȺȹɊȭȳȶȹȼɇ 
ȾȺȹȷȳȸȫȸȳȰ ȹȬ ɈȽȹȴ ȷȰȼȽȸȹȼȽȳ ȵȫȵ ȺȾȼȽȹɃȳ ȼȰȶɇɁȫ ȘȳȵȾȶɇȼȵȹȮȹ, ȫ 
ȸȫȲɆȭȫȶȫȼɇ ȹȸȫ çȕȶȳȷȹȭȹ, ȘȰɂȫȰȭȹ Ƚȹȱè. ȜȭȹȰ ȸɆȸȰɃȸȰȰ ȸȫȲȭȫȸȳȰ 
ȾȼȫȯɇȬȫ ȺȹȶȾɂȳȶȫ ȭȹ ȭȽȹȻȹȴ ȺȹȶȹȭȳȸȰ XVIII  ȭȰȵȫ ȺȹȼȶȰ 
ȺȻȳȼȹȰȯȳȸȰȸȳɊ ȰȰ ȵ ȼȹȼȰȯȸȰȴ ȯȰȻȰȭȸȰ șȼȽȫȿɇȰȭȹ. 

ȜȻȰȯȳ ɀȹȲɊȰȭ ȲȰȷȰȶɇ ȬɆȶȳ ȶɉȯȳ, ȳȲȭȰȼȽȸɆȰ ȭ ȳȼȽȹȻȳȳ țȹȼȼȳȳ: 
ȚȻȹȵȹȺȳȴ ȖɊȺȾȸȹȭ ð ȺȹȶȳȽȳɂȰȼȵȳȴ ȯȰɊȽȰȶɇ ȸȫɂȫȶȫ XVII  ȭȰȵȫ (ȭ 1610 
ȮȹȯȾ ȹȸ ȹȻȮȫȸȳȲȹȭȫȶ ȼȭȰȻȱȰȸȳȰ ȍȫȼȳȶȳɊ ȣȾȴȼȵȹȮȹ, ȫ ȺȹȼȶȰ ȲȫȸɊȽȳɊ 
ȗȹȼȵȭɆ Ⱥȹȶɇȼȵȳȷ ȭȹȴȼȵȫȷȳ ȭȹȲȮȶȫȭȳȶ ȿȹȻȷȳȻȹȭȫȸȳȰ ȺȰȻȭȹȮȹ 
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ȹȺȹȶɂȰȸȳɊ ȳ ȬɆȶ ȰȮȹ ȵȹȷȫȸȯȾɉɄȳȷ); ȌȫȻȽȰȸȰȭɆ ð ȼȽȻȰȶȰɁȵȳȴ Ȼȹȯ; 
ȖɇȭȹȭɆ ð ȯɇɊȵȳ, ȬȶȳȲȵȳȰ ȵ ɁȫȻȼȵȹȷȾ ȯȭȹȻȾ; ȚȰȽȻ ȋȺȻȫȵȼȳȸ ð ȮȻȫȿ, 
ȼȺȹȯȭȳȱȸȳȵ ȚȰȽȻȫ ȚȰȻȭȹȮȹ; ȵȸɊȲɇ Ȫȵȹȭ ȎȹȶȳɁɆȸ ð ȭȸȾȵ ȭȹȼȺȳȽȫȽȰȶɊ 
ȚȰȽȻȫ ȚȰȻȭȹȮȹ ȌȹȻȳȼȫ ȎȹȶȳɁɆȸȫ; ȕȹȲɇȷȫ ȗȫȽȭȰȰȭ ð 
ȺȻȰȯȺȻȳȳȷɂȳȭɆȴ ȺȻȹȷɆɃȶȰȸȸȳȵ ȳȲ ȵȻȰȼȽɇɊȸ (ȭ  1758 ȮȹȯȾ ȹȸ ȹȽȵȻɆȶ 
ȭ șȼȽȫȿɇȰȭȰ ȼȾȵȹȸȸȾɉ ȿȫȬȻȳȵȾ). 

ȞȼȫȯɇȬȫ șȼȽȫȿɇȰȭȹ ȭ ȸɆȸȰɃȸȰȷ ȰȰ ȭȳȯȰ ȬɆȶȫ ȺȹȼȽȻȹȰȸȫ ȸȫ 
ȻȾȬȰȱȰ XVIII  ȳ XIX ȭȰȵȹȭ ȵȸɊȲȰȷ ȋȸȯȻȰȰȷ ȓȭȫȸȹȭȳɂȰȷ ȍɊȲȰȷȼȵȳȷ 
(1754 ð 1807). ȨȽȹ ȬɆȶ ȺȹȽȹȷȹȵ țɉȻȳȵȹȭȳɂȰȴ ȳ ȹȯȳȸ ȳȲ 
ȹȬȻȫȲȹȭȫȸȸȰȴɃȳɀ ȶɉȯȰȴ ȼȭȹȰȮȹ ȭȻȰȷȰȸȳ. Șȫɂȫȭ ȵȫȻɇȰȻȾ, ȵȫȵ ȷȸȹȮȳȰ 
ȯȭȹȻɊȸȰ, ȼ ȭȹȰȸȸȹȴ ȼȶȾȱȬɆ, ȹȸ ȭ ȯȭȫȯɁȫȽɇ ȼ ȸȰȬȹȶɇɃȳȷ ȬɆȶ ȾȱȰ 
Ⱥȹȶȵȹȭȸȳȵȹȷ, ȾɂȫȼȽȭȹȭȫȶ ȭ ȻȾȼȼȵȹ-ȽȾȻȰɁȵȹȴ ȭȹȴȸȰ, ȯȹȼȶȾȱȳȶȼɊ ȯȹ 
ȮȰȸȰȻȫȶ - ȺȹȻȾɂȳȵȫ. Țȹ çȮȻȫȱȯȫȸȼȵȹȴ ɂȫȼȽȳè ȬɆȶ ȸȳȱȰȮȹȻȹȯȼȵȳȷ ȳ 
ȺȰȸȲȰȸȼȵȳȷ ȸȫȷȰȼȽȸȳȵȹȷ. ȢȰȶȹȭȰȵ ȷȸȹȮȹ ȺȹȭȳȯȫȭɃȳȴ, ȾȷȸɆȴ, 
ȸȰȲȫȭȳȼȳȷɆȴ, ȋȸȯȻȰȴ ȓȭȫȸȹȭȳɂ ȳ ȶɉȯȰȴ ȺȻȳȽɊȮȳȭȫȶ ȵ ȼȰȬȰ 
ȸȰȲȫȾȻɊȯȸɆɀ; ȯȹȷ ȰȮȹ ȭ ȗȹȼȵȭȰ ȳ ȭ șȼȽȫȿɇȰȭȰ ȬɆȶ çȼȻȰȯȹȽȹɂȳȰȷ 
ȱȳȲȸȳ ȳ ȭȼȰɀ ȾȯȹȭȹȶɇȼȽȭȳȴ ȺȻȹȼȭȰɄȰȸȸȹȮȹ ȹȬɄȰȼȽȭȫè. 

ȍȹ ȭȻȰȷɊ ȲȫȮȻȫȸȳɂȸȹȮȹ ȺȾȽȰɃȰȼȽȭȳɊ ȵȸɊȲɇ ȭȼȽȻȰȽȳȶ ȳȻȶȫȸȯȵȾ 
ȑȰȸȸȳ ȕȭȳȸ (ȾȻȹȱȯȰȸȸȾɉ șõțȰȴȶȳ). șȸ ȾȭȰȲ ȰȰ ȭ țȹȼȼȳɉ, ȯȹȬȳȶȼɊ 
ȯȶɊ ȸȰȰ ȻȫȲȭȹȯȫ ȳ ȱȰȸȳȶȼɊ ȸȫ ȸȰȴ.  

ȜȫȷɆȴ ȳȲȭȰȼȽȸɆȴ ȳȲ ȭȶȫȯȰȶɇɁȰȭ ȾȼȫȯɇȬɆ,  ȚȰȽȻ ȋȸȯȻȰȰȭȳɂ 
ȍɊȲȰȷȼȵȳȴ (1792 ð 1878), ȺȻȰȵȻȫȼȸɆȴ ȺȹɈȽ ȳ ɂȾȽȵȳȴ ȵȻȳȽȳȵ, ȭȼɉ 
ȯȹȶȮȾɉ ȱȳȲȸɇ Ⱥȹȷȸȳȶ șȼȽȫȿɇȰȭȹ.  Ȝ  ȾȼȫȯɇȬȹȴ ȼȭɊȲȫȸɆ ȰȮȹ ȺȰȻȭɆȰ 
ȯȰȽȼȵȳȰ ȭȺȰɂȫȽȶȰȸȳɊ: ȸȹɂȸȫɊ ȻȹɄȫ, ȵȾȯȫ ȹȽȺȻȫȭȶɊȶȳ ȰȮȹ ȮȾȶɊȽɇ, ɂȽȹȬɆ 
ȺȹȬȹȻȹȽɇ ȬȹɊȲȸɇ ȽȰȷȸȹȽɆ; ȹȮȻȹȷȸȫɊ ȬȳȬȶȳȹȽȰȵȫ ȹȽɁȫ; ȼȽȳɀȳ 
ȺȻȹɂȳȽȫȸȸɆȰ, ȾȼȶɆɃȫȸȸɆȰ, ȸȫȺȳȼȫȸȸɆȰé ȨȽȹȽ ȼȭȹȴ  ȺȫȷɊȽȸɆȴ ȼ 
ȯȰȽȼȽȭȫ  ȷȳȻ ȹȽȺȻȫȭȳȶȼɊ ȵȸɊȲɇ ȲȫɄȳɄȫȽɇ Ⱥȹȯ ȌȹȻȹȯȳȸȹ ȭ 1812 ȮȹȯȾ. 

ȏȰȭɊȽɇ ȶȰȽ ȱȳȲȸȳ ȵȸɊȲɊ ȍɊȲȰȷȼȵȹȮȹ ȺȻȹɃȶȳ Ⱥȹȯ ȽȫȴȸɆȷ 
ȸȫȯȲȹȻȹȷ ȺȹȶȳɁȳȳ. ȨȽȹ ȬɆȶȹ ȼȶȰȯȼȽȭȳȰȷ ȺȳȼȫȸȳɊ ȹȬȶȳɂȳȽȰȶɇȸɆɀ 
ȼȽȳɀȹȭ, ȻȫȲȮȹȭȹȻȹȭ ȹȬ ȹȼȭȹȬȹȱȯȰȸȳȳ ȵȻȰȼȽɇɊȸ, ȸȰȼȹȮȶȫȼȳɊ ȼ 
ȺȹȶȳȽȳȵȹȴ, ȺȻȹȭȹȯȳȷȹȴ ȺȻȫȭȳȽȰȶɇȼȽȭȹȷ. ȜȺȾȼȽɊ ȷȸȹȮȳȰ ȮȹȯɆ, ȬȾȯȾɂȳ 
ȽȹȭȫȻȳɄȰȷ ȷȳȸȳȼȽȻȫ ȸȫȻȹȯȸȹȮȹ ȺȻȹȼȭȰɄȰȸȳɊ, ȼȰȸȫȽȹȻȹȷ, ɂȶȰȸȹȷ 
ȎȹȼȾȯȫȻȼȽȭȰȸȸȹȮȹ ȼȹȭȰȽȫ, ȭȼȺȹȷȳȸȫȶ ȹȸ ȷȹȶȹȯɆȰ ȶȰȽȫ ȳ șȼȽȫȿɇȰȭȹ, 
ȮȯȰ ȰȮȹ ȸȫȭȰɄȫȶȳ ȋ.ȓ.ȝȾȻȮȰȸȰȭ, ȍ.ȋ.ȑȾȵȹȭȼȵȳȴ, ȕ.Ș.ȌȫȽɉɃȵȹȭ, 
ȋ.Ȝ.ȎȻȳȬȹȰȯȹȭ, ȏ.ȍ.ȏȫȭɆȯȹȭ, ȋ.Ȝ.ȚȾɃȵȳȸ, ȋ.ȗȳɁȵȰȭȳɂ, Ș.ȍ.ȎȹȮȹȶɇ ȳ 
ȷȸȹȮȳȰ ȯȻȾȮȳȰ. 

ȚȹɂȽȳ ȯȭȰȸȫȯɁȫȽɇ ȶȰȽ, ȸȫɂȳȸȫɊ ȼ 1804 Ȯȹȯȫ, ȭ ȶȰȽȸȳȰ ȷȰȼɊɁɆ 
ȱȳȶ ȭ șȼȽȫȿɇȰȭȰ ȼ ȼȰȷɇȰȴ ȳȼȽȹȻȳȹȮȻȫȿ Șȳȵȹȶȫȴ ȗȳɀȫȴȶȹȭȳɂ 
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ȕȫȻȫȷȲȳȸ (1766 ð 1826). șȸ ȬɆȶ ȱȰȸȫȽ ȸȫ ȰȯȳȸȹȵȻȹȭȸȹȴ ȼȰȼȽȻȰ ȵȸɊȲɊ 
ȚȰȽȻȫ ȍɊȲȰȷȼȵȹȮȹ ð ȐȵȫȽȰȻȳȸȰ ȋȸȯȻȰȰȭȸȰ ȕȹȶɆȭȫȸȹȭȹȴ. ȒȯȰȼɇ ȳȷ 
ȸȫȺȳȼȫȸɆ ȺȰȻȭɆȰ Ƚȹȷȫ çȓȼȽȹȻȳȳ ȮȹȼȾȯȫȻȼȽȭȫ țȹȼȼȳȴȼȵȹȮȹè. ȍ ȹȯȸȹȷ 
ȳȲ ȺȳȼȰȷ ȕȫȻȫȷȲȳȸ ȺȻȳȲȸȫȰȽȼɊ: çșȼȽȫȿɇȰȭȹ ȯȹȼȽȹȺȫȷɊȽȸȹ ȯȶɊ ȷȹȰȮȹ 
ȼȰȻȯɁȫéè ȐȮȹ çȒȫȺȳȼȵȫ ȹ ȯȻȰȭȸȰȴ ȳ ȸȹȭȹȴ țȹȼȼȳȳéè, ȵȹȽȹȻȫɊ ȬɆȶȫ 
ȸȫȺȳȼȫȸȫ ȽȫȵȱȰ ȭ șȼȽȫȿɇȰȭȰ, ȺȹȯȭȰȶȫ ȼȭȹȰȮȹ Ȼȹȯȫ ȳȽȹȮ ȸȫȯ 
ȻȫȲȷɆɃȶȰȸȳɊȷȳ ȺȳȼȫȽȰȶɊ ȹ Ȼȹȼȼȳȴȼȵȹȴ ȯȰȴȼȽȭȳȽȰȶɇȸȹȼȽȳ. 

ȝȻȳȱȯɆ ȭ șȼȽȫȿɇȰȭȹ ȺȻȳȰȲȱȫȶ ȋȶȰȵȼȫȸȯȻ ȜȰȻȮȰȰȭȳɂ ȚȾɃȵȳȸ 
(1799 ð 1837). ȜȻȰȯȳ Ⱥȹȼȶȫȸȳȴ ȚȾɃȵȳȸȫ ȭɆȯȰȶɊȰȽȼɊ ɂȰȽȭȰȻȹȼȽȳɃȳȰ 
çȕ ȺȹȻȽȻȰȽȾ ȵȸ. Ț.ȋ.ȍɊȲȰȷȼȵȹȮȹè: 

ȜȾȯɇȬȫ ȼȭȹȳ ȯȫȻɆ ɊȭȳȽɇ ȱȰȶȫȶȫ ȭ ȸȰȷ,  
ȜɂȫȼȽȶȳȭȹȷ ȬȫȶȹȭȸȰ, ȼȹȰȯȳȸȳȭ ȹɃȳȬȵȹȴ  
ȌȹȮȫȽȼȽȭȹ, ȲȸȫȽȸɆȴ Ȼȹȯ ȼ ȭȹȲȭɆɃȰȸȸɆȷ Ⱦȷȹȷ 
ȓ ȺȻȹȼȽȹȯȾɃȳȰ ȼ ɊȲȭȳȽȰȶɇȸȹȴ ȾȶɆȬȵȹȴ. 
ȍɊȲȰȷȼȵȳȴ ȼ ȯȻȾȱȰȼȵȹȴ ȺȻȳɊȲȸɇɉ ȹȽȸȹȼȳȶȼɊ ȵ ȚȾɃȵȳȸȾ. ȢȽȹȬɆ 

Ⱥȹȷȹɂɇ ȷȹȶȹȯȹȷȾ ȺȹɈȽȾ, ȹȸ ȼȽȫȻȫȶȼɊ ȲȫȯȫȽɇ Ƚȹȸ ȭ ȵȻȳȽȳȵȰ ȸȫ 
ȭɆɀȹȯɊɄȳȰ ȭ ȼȭȰȽ çɉȱȸɆȰ ȺȹɈȷɆè. șȸ Ⱥȳȼȫȶ Ⱥȹ ȺȹȭȹȯȾ çȕȫȭȵȫȲȼȵȹȮȹ 
ȺȶȰȸȸȳȵȫè: çȖȳɁȹ ɂȰȻȵȰɃȰȸȵȳ ȼȹȭȰȻɃȰȸȸȹ ȺȹɈȽȳɂȰȼȵȹȰ, ȭ ȸȰȴ ȰȼȽɇ 
ȵȫȵȫɊ-Ƚȹ ȸȰȹȺȻȰȯȰȶȰȸȸȹȼȽɇ ȳ ȹɂȫȻȹȭȫȽȰȶɇȸȹȼȽɇ. ȪȭȶȰȸȳȰ ȰȰ, ȵȹȸȰɁ ȰȰ 
ð ȭȼȰ ȺȻȰȯȼȽȫȭȶɊȰȽȼɊ Ƚȫȴȸȹɉé ȍȼȰ ȯɆɃȳȽ ȼȭȰȱȰȼȽɇɉ, ȭȼȰ ȵȳȺȳȽ 
ȱȳȭȹȼȽɇɉ ȸȰȹȬɆȵȸȹȭȰȸȸȹɉè. 

ȚȾɃȵȳȸ ȼ ȼȰȻȯȰɂȸȹȴ ȹȽȲɆȭɂȳȭȹȼȽɇɉ ȺȻȳȸɊȶ ɈȽȾ ȹɁȰȸȵȾ. 
çȌȶȫȮȹȯȫȻɉ ȽȰȬɊ, ȷȳȶɆȴ ȍɊȲȰȷȼȵȳȴ! ð Ⱥȳȼȫȶ ȹȸ. ð ȚȾȼȽɇ ȾȽȰɃȳȽ ȽȰȬɊ 
ȌȹȮ Ȳȫ Ƚȹ, ɂȽȹ ȽɆ ȷȰȸɊ ȾȽȰɃȳȶ. ȝɆ ȸȰ ȷȹȱȰɃɇ ȺȻȰȯȼȽȫȭȳȽɇ ȼȰȬȰ, ȵȫȵ 
ȺȻȳɊȽȸȹ ɂȳȽȫȽɇ ȹ ȼȰȬȰ ȼȾȱȯȰȸȳɊ ȾȷȸȹȮȹ ɂȰȶȹȭȰȵȫè. 

ȍɊȲȰȷȼȵȳȴ ȸȰ Ƚȹȶɇȵȹ ȺȹȯȯȰȻȱȫȶ ȚȾɃȵȳȸȫ ȭ ȶȳȽȰȻȫȽȾȻȰ ȵȫȵ 
ȵȻȳȽȳȵ, ȸȹ ȳ ɀȶȹȺȹȽȫȶ ȹȬ ȹȺȫȶɇȸȹȷ ȺȹɈȽȰ, ɂȽȹȬɆ ȰȮȹ ȺȰȻȰȭȰȶȳ ȳȲ 
ȌȰȼȼȫȻȫȬȳȳ ȭ ȕȻɆȷ. ȒȸȫɊ ȺɆȶȵȳȴ ȸȻȫȭ ȚȾɃȵȳȸȫ, ȺȻȰȯȾȺȻȰȱȯȫȶ: 
çȜȯȰȶȫȴ ȷȳȶȹȼȽɇ, ȬȾȯɇ ȹȼȽȹȻȹȱȰȸ ȸȫ ɊȲɆȵ ȳ ȺȰȻȹ. ȘȰ ȳȮȻȫȴ ȼȭȹȳȷ 
ȬȾȯȾɄȳȷ. ȝȰȺȰȻȰɃȸɊɊ ȼȼɆȶȵȫ ȽȭȹɊ ȶȾɂɃȰ ȭȼɊȵȹȮȹ ȷȰȼȽȫ. ȢȽȹ ȽȰȬȰ ȭ 
ȚȰȽȰȻȬȾȻȮȰ?..  ȝɆ ȯȹȭȹȶɇȸȹ ȼɆȮȻȫȶ ȺȫȱȰȼȵȳɀ ɃȾȽȹȵ ȼ ȺȻȫȭȳȽȰȶɇȼȽȭȹȷ: 
ȯȹȭȹȶɇȸȹ ȺȹȯȻȫȲȸȳȶ ȰȮȹ, ȳ Ⱥȹȶȸȹ!..è 

ȚȾɃȵȳȸ ɄȰȯȻȹ ȹȽȬȶȫȮȹȯȫȻȳȶ ȍɊȲȰȷȼȵȹȮȹ Ȳȫ ȭȼȰ, ȾȭȰȵȹȭȰɂȳȭ ȰȮȹ 
ȸȫ ȼȽȻȫȸȳɁȫɀ çȐȭȮȰȸȳɊ șȸȰȮȳȸȫè: 

Ȟ ȼȵȾɂȸȹȴ ȽȰȽȵȳ ȝȫȸɉ ȭȼȽȻȰȽɊ, 
ȕ ȸȰȴ ȵȫȵ-Ƚȹ ȍɊȲȰȷȼȵȳȴ ȺȹȯȼȰȶ 
ȓ ȯȾɃȾ Ȱȴ ȲȫȸɊȽɇ ȾȼȺȰȶ. 
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ȝȫȽɇɊȸȫ ð ȶɉȬȳȷȫɊ ȮȰȻȹȳȸɊ ȚȾɃȵȳȸȫ, ȳ çȺȻȳȼȷȹȽȻè Ȳȫ ȸȰȴ ȹȸ 
ȷȹȮ çȺȹȻȾɂȳȽɇè Ƚȹȶɇȵȹ ȬȶȳȲȵȹȷȾ ɂȰȶȹȭȰȵȾ. 

ȍȫȱȸȾɉ Ȼȹȶɇ ȭ ȼȾȯɇȬȰ ȚȾɃȵȳȸȫ ȼɆȮȻȫȶȫ ȳ ȵȸɊȮȳȸɊ ȍȰȻȫ 
ȟȰȯȹȻȹȭȸȫ ȍɊȲȰȷȼȵȫɊ (1790 ð 1886), ȵȹȽȹȻȫɊ ȼȾȷȰȶȫ ȼȽȫȽɇ ȰȷȾ 
ȳȼȽȳȸȸɆȷ ȯȻȾȮȹȷ, ȳ ȭ ȰȰ ȹȽȸȹɃȰȸȳɊɀ ȼ ȺȹɈȽȹȷ ȺȻȹȼȶȰȱȳȭȫȰȽȼɊ 
ȻȹȭȸȹȰ, ɁȰȶȰȬȸȹȰ ȯȶɊ ȚȾɃȵȳȸȫ ȭȲȫȳȷȹȺȹȸȳȷȫȸȳȰ. ȚȻȰȯȺȹȶȫȮȫȶȹȼɇ, 
ɂȽȹ ȍȰȻȫ ȟȰȯȹȻȹȭȸȫ ȬȾȯȰȽ ȺȹȼȫȱȰȸȹɉ ȷȫȽȰȻɇɉ ȸȫ ȼȭȫȯɇȬȰ ȚȾɃȵȳȸȫ, 
ȫ ȺȻȫȲȯȸȹȭȫȽɇ ȰȰ ɀȹȽȰȶȳ ȭ șȼȽȫȿɇȰȭȰ. Șȹ ȽɊȱȰȶȫɊ ȬȹȶȰȲȸɇ ȵȸɊȮȳȸȳ 
ȺȹȷȰɃȫȶȫ Ȱȴ ȯȫȱȰ ȺȻȳȼȾȽȼȽȭȹȭȫȽɇ ȸȫ ȼȭȫȯɇȬȰ. 

ȚȾɃȵȳȸ ȳ ȍɊȲȰȷȼȵȳȰ ȸȫɀȹȯȳȶȳȼɇ ȭ ȺȹȼȽȹɊȸȸȹȷ ȹȬɄȰȸȳȳ.  
ȕȸɊȲɇ ȚȰȽȻ ȋȸȯȻȰȰȭȳɂ Ⱥȳȼȫȶ: çȞȱȰ ȺȻȳ ȺȹȼȶȰȯȸȳɀ  ȳȲȯɆɀȫȸȳɊɀ  
ɀȹȶȰȻɆ ȸȫȭȰȼȽȳȶ ȷȰȸɊ ȭ șȼȽȫȿɇȰȭȰ ȚȾɃȵȳȸ. țȫȲȾȷȰȰȽȼɊ, ȸȰ ȹȽȺȾȼȽȳȶ 
Ɋ ȰȮȹ ȹȽ ȼȰȬɊ ȬȰȲ ȺȻȹɂȽȰȸȳɊ ȭȼȰȮȹ ȸȫȺȳȼȫȸȸȹȮȹ ȷȸȹɉ. șȸ ȼȶȾɃȫȶ 
ȷȰȸɊ ȼ ȱȳȭɆȷ ȼȹɂȾȭȼȽȭȳȰȷ ȺȻȳɊȽȰȶɊ ȳ ȼȾȯȳȶ ȹ ȽȻȾȯȰ ȷȹȰȷ ȼ 
ȫȭȽȹȻȳȽȰȽȹȷ ȺȳȼȫȽȰȶɊ ȹȺɆȽȸȹȮȹ ȳ ȵȻȳȽȳȵȫ ȷȰȽȵȹȮȹ, ȼȽȻȹȮȹȮȹ ȳ 
ȼȭȰȽȶȹȮȹ. ȍȹȹȬɄȰ ȬȹȶȰȰ ɀȭȫȶȳȶ ȹȸ, ȸȰȱȰȶȳ ȵȻȳȽȳȵȹȭȫȶ. ȕȫȵ ȬɆ Ƚȹ ȸȳ 
ȬɆȶȹ, ȯȰȸɇ, ȺȻȹȭȰȯȰȸȸɆȴ Ⱦ ȷȰȸɊ ȚȾɃȵȳȸɆȷ, ȬɆȶ ȯȶɊ ȷȰȸɊ 
ȺȻȫȲȯȸȳɂȸɆȷ ȯȸȰȷéè ȚȾɃȵȳȸ ȸȰ Ƚȹȶɇȵȹ ȼȶȾɃȫȶ ȽȹȮȯȫ, ȭ 1830 ȮȹȯȾ, 
ȼȽȻȫȸȳɁɆ ȱȳȲȸȰȹȺȳȼȫȸȳɊ ȟȹȸȭȳȲȳȸȫ, ȸȹ ȳ ɂȳȽȫȶ ȍɊȲȰȷȼȵȹȷȾ 
ȲȫȵȶɉɂȳȽȰȶɇȸɆȰ ȮȶȫȭɆ çȐȭȮȰȸȳɊ șȸȰȮȳȸȫè ȳ ȸȰȵȹȽȹȻɆȰ ȼȽȳɀȳ, 
ȸȫȺȳȼȫȸȸɆȰ ȭ ȌȹȶȯȳȸȰ. 

ȚȹȼȶȰ ȵȹȸɂȳȸɆ ȚȾɃȵȳȸȫ ȭȯȹȭȫ ȺȹɈȽȫ ȭ ȺȫȷɊȽɇ ȹ ȸȰȷ ȺȰȻȰȯȫȶȫ 
ȍɊȲȰȷȼȵȳȷ ȸȰȵȹȽȹȻɆȰ ȭȰɄȳ. ȓɀ ȺȹȷȰȼȽȳȶȳ ȭ ȵȫȻȫȷȲȳȸȼȵȹȴ ȵȹȷȸȫȽȰ: 
ɂȰȻȸɆȴ ȱȳȶȰȽ, ȬɆȭɃȳȴ ȸȫ ȚȾɃȵȳȸȰ ȭȹ ȭȻȰȷɊ ȯȾɈȶȳ; ȽȻȹȼȽɇ ȼ 
ȻȰȷȰȸȸȹȴ ȵȳȼȽȹɂȵȹȴ ȳ ȯȻ. țɊȯȹȷ ȺȹȷȰȼȽȳȶȳ ȭȹȼȵȹȭȾɉ ȼȭȰɂȾ ȼ 
ȺȫȸȳɀȳȯɆé 

ȝȻȰȽȳȴ ȳȲ ȭȶȫȯȰȶɇɁȰȭ șȼȽȫȿɇȰȭȫ, ȵȸɊȲɇ ȚȫȭȰȶ ȚȰȽȻȹȭȳɂ 
ȍɊȲȰȷȼȵȳȴ (1820 ð 1888), ȼȰȸȫȽȹȻ ȳ ȵȫȷȰȻȮȰȻ, ȹȼȸȹȭȫȶ șȬɄȰȼȽȭȹ 
ȶɉȬȳȽȰȶȰȴ ȯȻȰȭȸȰȴ ȺȳȼɇȷȰȸȸȹȼȽȳ, ȭ ȲȫȯȫɂȾ ȵȹȽȹȻȹȮȹ ȭɀȹȯȳȶȫ 
ȺȾȬȶȳȵȫɁȳɊ ȺȫȷɊȽȸȳȵȹȭ ȯȻȰȭȸȰȻȾȼȼȵȹȴ ȶȳȽȰȻȫȽȾȻɆ, ȳɀ ȳȲȾɂȰȸȳȰ ȳ 
ȺȹȺȾȶɊȻȳȲȫɁȳɊ. șȸ ȸȫȺȳȼȫȶ çȒȫȷȰɂȫȸȳɊ ȸȫ çȜȶȹȭȹ ȹ ȺȹȶȵȾ ȓȮȹȻȰȭȰè, 
ȳȲȯȫȶ ȼȰȷɇ ȫȭȽȹȮȻȫȿȹȭ ȚȾɃȵȳȸȫ ȳ ȻȫȬȹȽȾ çȋ.Ȝ.ȚȾɃȵȳȸ Ⱥȹ 
ȯȹȵȾȷȰȸȽȫȷ ȹȼȽȫȿɇȰȭȼȵȹȮȹ ȫȻɀȳȭȫ ȳ ȶȳɂȸɆȷ ȭȹȼȺȹȷȳȸȫȸȳɊȷè. 
çȚȾɃȵȳȸ ȺȹȼȽȹɊȸȸȹ ȳ ȸȫȼȽȹȴɂȳȭȹ ȾȵȫȲɆȭȫȶ ȷȸȰ, - ȼȭȳȯȰȽȰȶɇȼȽȭȹȭȫȶ 
ȚȫȭȰȶ ȚȰȽȻȹȭȳɂ, - ȸȫ ȸȰȯȹȼȽȫȽȹɂȸȹȰ ȲȸȫȵȹȷȼȽȭȹ ȼ ȽȰȵȼȽȫȷȳ 
ȜȭɊɄȰȸȸȹȮȹ ȚȳȼȫȸȳɊ ȳ ȾȬȰȯȳȽȰȶɇȸȹ ȸȫȼȽȫȳȭȫȶ ȸȫ ɂȽȰȸȳȳ ȵȸȳȮ 
ȍȰȽɀȹȮȹ ȳ ȘȹȭȹȮȹ ȒȫȭȰȽȫéè ȕȸɊȲɇ ȬɆȶ ȼȽȻȫȼȽȸɆȷ ȵȹȶȶȰȵɁȳȹȸȰȻȹȷ, 
ȺȻȳ ȸȰȷ șȼȽȫȿɇȰȭȹ ȼȽȫȶȹ çȺȻȳȬȰȱȳɄȰȷè ȼȹȬȻȫȸȳȴ ȱȳȭȹȺȳȼȳ, 
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ȮȻȫȿȳȵȳ, ȺȻȳȵȶȫȯȸȹȮȹ ȳȼȵȾȼȼȽȭȫ. ȚȫȭȰȶ ȚȰȽȻȹȭȳɂ ȭɆȯȰȶȳȶ ȭ ȾȼȫȯɇȬȰ 
ȷȰȷȹȻȳȫȶɇȸɆȰ ȵȹȷȸȫȽɆ ȕȫȻȫȷȲȳȸȫ, ȚȾɃȵȳȸȫ ȳ ȼȭȹȰȮȹ ȹȽɁȫ ȚȰȽȻȫ 
ȋȸȯȻȰȰȭȳɂȫ ȍɊȲȰȷȼȵȹȮȹ. 

ȍ ȵȹȸɁȰ XIX  ȭȰȵȫ ȍɊȲȰȷȼȵȳȰ ȺȹȻȹȯȸȳȶȳȼɇ ȼ ȣȰȻȰȷȰȽȰȭɆȷȳ, ȳ 
ȺȹȼȶȰȯȸȳȷ ȲȫȵȹȸȸɆȷ ȭȶȫȯȰȶɇɁȰȷ șȼȽȫȿɇȰȭȫ ȼȽȫȶ ȮȻȫȿ ȜȰȻȮȰȴ 
ȏȷȳȽȻȳȰȭȳɂ ȣȰȻȰȷȰȽȰȭ (1844 ð 1918), ȳȼȽȹȻȳȵ, ɂȶȰȸ țȹȼȼȳȴȼȵȹȴ 
ȫȵȫȯȰȷȳȳ ȸȫȾȵ. ȍ ɉȬȳȶȰȴȸɆȴ 1899 Ȯȹȯ ȹȸ ȹȽȵȻɆȶ ȭ ȾȼȫȯɇȬȰ 
ȹȬɄȰȯȹȼȽȾȺȸɆȴ ȺȾɃȵȳȸȼȵȳȴ ȷȾȲȰȴ. 

Ȝ.ȏ. ȣȰȻȰȷȰȽȰȭ ȼȯȰȶȫȶ ȭȼȰ, ɂȽȹȬɆ ȼȬȰȻȰɂɇ ȾȼȫȯɇȬȾ ȳ ȼȹɀȻȫȸȳȽɇ 
ȰȰ ȻȫȻȳȽȰȽɆ. ȍ ȳɉȶȰ 1913 Ȯȹȯȫ ȭ șȼȽȫȿɇȰȭȰ ȼȹȼȽȹɊȶȹȼɇ 
ȽȹȻȱȰȼȽȭȰȸȸȹȰ ȹȽȵȻɆȽȳȰ ȺȫȷɊȽȸȳȵȹȭ ȚȾɃȵȳȸȾ, ȑȾȵȹȭȼȵȹȷȾ, Ț.ȋ. 
ȍɊȲȰȷȼȵȹȷȾ (ȺȫȷɊȽȸȳȵ ȕȫȻȫȷȲȳȸȾ ȬɆȶ ȾȼȽȫȸȹȭȶȰȸ ȭ 1911 ȮȹȯȾ). ȎȻȫȿ 
ȜȰȻȮȰȴ ȏȷȳȽȻȳȰȭȳɂ ȼ ȹȼȹȬȹȴ ȹȽȭȰȽȼȽȭȰȸȸȹȼȽɇɉ ȾɂȫȼȽȭȹȭȫȶ ȭ 
ȻȫȲȻȫȬȹȽȵȰ ȺȻȹȰȵȽȫ ȺȫȷɊȽȸȳȵȫ ȚȾɃȵȳȸȾ. ȎȻȫȸȳȽȸɆȴ ȺȹȼȽȫȷȰȸȽ 
ȭɆȺȹȶȸȰȸ Ⱥȹ ȻȳȼȾȸȵȾ ɀȾȯȹȱȸȳȵȫ Ș.Ȓ. Țȫȸȹȭȫ. Șȫ ȸȰȷ ȲȫȵȻȰȺȶȰȸȫ 
ȬȻȹȸȲȹȭȫɊ ȼȵȾȶɇȺȽȾȻȫ ȺȹɈȽȫ ȻȫȬȹȽɆ ȲȸȫȷȰȸȳȽȹȮȹ ȋ.ȗ. șȺȰȵȾɃȳȸȫ. Șȫ 
ȺȹȼȽȫȷȰȸȽȰ ȬȫȻȰȶɇȰȿ, ȸȫ ȵȹȽȹȻȹȷ ȚȾɃȵȳȸ ȳȲȹȬȻȫȱȰȸ ȼȳȯɊɄȳȷ ȭ 
ȹȭȫȶɇȸȹȷ ȲȫȶȰ ȾȼȫȯɇȬɆ. ȌȻȹȸȲȹȭɆȰ ȭȰȸȹɂȵȳ, ȫȶȶȰȮȹȻȳɂȰȼȵȳȰ ȿȳȮȾȻɆ 
ȳ ɁȭȰȽȹɂȸɆȴ ȹȻȸȫȷȰȸȽ ȾȵȻȫȼȳȶȳ ȺȫȷɊȽȸȳȵ. 

ȍ ȼȶȹȭȰ, ȹȬȻȫɄȰȸȸȹȷ ȵ ȺȻȳȼȾȽȼȽȭȾɉɄȳȷ Ⱥȹ ȼȶȾɂȫɉ ȹȽȵȻɆȽȳɊ 
ȺȫȷɊȽȸȳȵȹȭ, ȰȺȳȼȵȹȺ ȋȸȫȼȽȫȼȳȴ ȮȹȭȹȻȳȶ çȭȹ ȳȷɊ șȽɁȫ ȳ ȜɆȸȫ ȳ 
ȜȭɊȽȹȮȹ ȏȾɀȫ ȹ ȽȻȰɀ ȭȰȶȳȵȳɀ ȯȾɃȫɀ ȶɉȯȰȴ, ȵȹȮȯȫ-Ƚȹ ȲȯȰȼɇ ȱȳȭɃȳɀè. 
ȍȶȫȯɆȵȫ ȼȹȭȰȽȹȭȫȶ ȹȼȽȫȿɇȰȭɁȫȷ çȼȶȰȯȹȭȫȽɇ ȼȽȫȻȹȷȾ ȻȾȼȼȵȹȷȾ ȹȬɆɂȫɉ 
ð ȺȻȹɀȹȯɊ ȷȳȷȹ ȺȫȷɊȽȸȳȵȹȭ, ȵȻȰȼȽȳȽɇȼɊ ȳ ȭ ȷȹȶȳȽȭȰ ȺȹȷȳȸȫȽɇ ȻȫȬȹȭ 
Ȍȹȱɇȳɀ ȋȶȰȵȼȫȸȯȻȫ, ȍȫȼȳȶȳɊ, ȚȰȽȻȫè. 

ȍ 1930 ȮȹȯȾ ȹȼȽȫȿɇȰȭȼȵȳȴ ȷȾȲȰȴ ȬɆȶ ȲȫȵȻɆȽ ȳ ȻȫȲȹȻȰȸ. ȚȹȼȶȰ 
ȼȷȰȸɆ ȻɊȯȫ ȸȹȭɆɀ çɀȹȲɊȰȭè ȭ ȾȼȫȯɇȬȰ ȾȼȽȻȹȳȶȳ ȯȹȷ ȹȽȯɆɀȫ ȯȶɊ 
ȻȫȬȹȽȸȳȵȹȭ ȜȹȭȰȽȫ ȗȳȸȳȼȽȻȹȭ ȜȜȜț. ȚȻȹɃȶȳ ȯȰȼɊȽȳȶȰȽȳɊé  
ȜȰȮȹȯȸɊ ȾȼȫȯɇȬȫ șȼȽȫȿɇȰȭȹ ð çțȾȼȼȵȳȴ ȚȫȻȸȫȼè ȸȫɀȹȯȳȽȼɊ ȭ ȼȽȫȯȳȳ 
ȻȰȼȽȫȭȻȫɁȳȳ ȳ ȫȵȽȳȭȸȹȴ ȷȾȲȰȴȸȹȴ ȯȰɊȽȰȶɇȸȹȼȽȳ. ȍȼɊȵȳȴ, ȵȽȹ ȺȹȼȰȽȳȽ 
șȼȽȫȿɇȰȭȹ, ȷȹȱȰȽ ȹɄȾȽȳȽɇ ȯɆȷȵȾ ȭȻȰȷȰȸȳ, ȵȹȽȹȻȫɊ ȹȵȾȽɆȭȫȰȽ 
ȾȼȫȯɇȬȾ, Ȱȼȶȳ ȼȷȹȽȻȰȽɇ ȸȫ ȸȰȰ ȼȵȭȹȲɇ ȭȹȶɃȰȬȸɆȴ ȵȻȳȼȽȫȶȶ 
ȭȹȹȬȻȫȱȰȸȳɊ ȳ ȺȹȷȸȳȽɇ ȳȼȽȹȻȳɂȰȼȵȳȰ ȿȫȵȽɆ.  

ȕȫȱȯȹȰ ȺȰȻȭȹȰ ȭȹȼȵȻȰȼȰȸɇȰ ȳɉȸɊ ȭ șȼȽȫȿɇȰȭȰ ȹȽȷȰɂȫȰȽȼɊ ȏȰȸɇ 
ȻȹȱȯȰȸȳɊ ȚȾɃȵȳȸȫ, ɂɇȰ ȳȷɊ ȼȽȫȶȹ ȹȯȸȳȷ ȳȲ ȼȳȷȭȹȶȹȭ țȹȼȼȳȳ. 
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ȕ. ȋ. ȢȾȵȷȫȼȹȭȫ 
ȗȫȮȳȼȽȻȫȸȽ ȳȼȽȹȻȳɂȰȼȵȹȮȹ ȿȫȵȾȶɇȽȰȽȫ ȘȫɁȳȹȸȫȶɇȸȹȮȹ 

ȳȼȼȶȰȯȹȭȫȽȰȶɇȼȵȹȮȹ ȝȹȷȼȵȹȮȹ ȮȹȼȾȯȫȻȼȽȭȰȸȸȹȮȹ ȾȸȳȭȰȻȼȳȽȰȽȫ 
 

țșȖȧ ȚțșȟȐȜȜșțȋ ȓȗȚȐțȋȝșțȜȕșȎș ȝșȗȜȕșȎș 
ȞȘȓȍȐțȜȓȝȐȝȋ  ȓ.ȋ. ȗȋȖȓȘșȍȜȕșȎș  

ȍ șȌȤȐȜȝȍȐȘȘșȔ ȓ ȕȞȖȧȝȞțȘșȔ ȑȓȒȘȓ  
Ȏșțșȏȋ ȝșȗȜȕȋ ȍ ȘȋȢȋȖȐ XX ȍȐȕȋ 

 
ȚȻȹȿȰȼȼȹȻ ȝȹȷȼȵȹȮȹ ȾȸȳȭȰȻȼȳȽȰȽȫ Ⱥȹ ȵȫȿȰȯȻȰ ȳȼȽȹȻȳȳ 

ȻȾȼȼȵȹȮȹ ȺȻȫȭȫ, ȫȵȫȯȰȷȳȵ ȍȞȋȘ, ȾɂȰȸɆȴ-ɉȻȳȼȽ ȓȹȫȸȸȳȵȳȴ 
ȋȶȰȵȼȰȰȭȳɂ ȗȫȶȳȸȹȭȼȵȳȴ ȬɆȶ ɊȻȵȳȷ ȺȻȰȯȼȽȫȭȳȽȰȶȰȷ ȸȫȾɂȸȹȴ 
ȳȸȽȰȶȶȳȮȰȸɁȳȳ ȮȹȻȹȯȫ ȝȹȷȼȵȫ ȸȫɂȫȶȫ XX ȭȰȵȫ. Ȝ 1898 Ⱥȹ 1911 ȮȮ.  
ȼȾȯɇȬȫ ȓȹȫȸȸȳȵȳɊ ȋȶȰȵȼȰȰȭȳɂȫ ȬɆȶȫ ȽȰȼȸȹ ȼȭɊȲȫȸȫ ȼ ȝȹȷȼȵȳȷ 
ȾȸȳȭȰȻȼȳȽȰȽȹȷ. ȐȮȹ ȶȰȵɁȳȳ Ⱥȹ ȳȼȽȹȻȳȳ ȻȾȼȼȵȹȮȹ ȺȻȫȭȫ ȺȹȶɇȲȹȭȫȶȳȼɇ 
ȺȹȺȾȶɊȻȸȹȼȽɇɉ Ⱦ ȼȽȾȯȰȸȽȹȭ. ȌȶȫȮȹȯȫȻɊ  ȼȭȹȰȴ ȺȻȰȺȹȯȫȭȫȽȰȶɇȼȵȹȴ  
ȯȰɊȽȰȶɇȸȹȼȽȳ ȳ ɁȰȶȹȷȾ ȻɊȯȾ ȿȾȸȯȫȷȰȸȽȫȶɇȸɆɀ ȸȫȾɂȸɆɀ ȻȫȬȹȽ, ȹȸ 
ȲȫȼȶȾȱȳȶ  ȾȭȫȱȰȸȳȰ ȳ ȫȭȽȹȻȳȽȰȽ ȭ ȾȸȳȭȰȻȼȳȽȰȽȼȵȹȴ ȼȻȰȯȰ. ȘȫȾɂȸȫɊ 
ȯȰɊȽȰȶɇȸȹȼȽɇ ȸȰ ȼȷȹȮȶȫ ȭȼȰɁȰȶȹ ȺȹȮȶȹȽȳȽɇ ȽȫȵȹȮȹ ȻȫȲȸȹȼȽȹȻȹȸȸȰȮȹ 
ɂȰȶȹȭȰȵȫ ȵȫȵ ȗȫȶȳȸȹȭȼȵȳȴ, ȺȹɈȽȹȷȾ ȹȸ ȫȵȽȳȭȸȹ ȾɂȫȼȽȭȹȭȫȶ ȭ 
ȹȬɄȰȼȽȭȰȸȸȹȴ ȳ ȵȾȶɇȽȾȻȸȹ-ȺȻȹȼȭȰȽȳȽȰȶɇȼȵȹȴ ȱȳȲȸȳ ȝȹȷȼȵȫ. Șȫ ȰȮȹ 
ȼɂȰȽȾ  ȺȻȫȵȽȳɂȰȼȵȳ ȼȻȫȲȾ ȺȹȼȶȰ ȺȻȳȰȲȯȫ ȭ ȜȳȬȳȻɇ ȲȸȫɂȳȽȼɊ 
ȺȻȰȯȶȹȱȰȸȳȰ ȭ ɂȳȼȶȰ ȯȻȾȮȳɀ ȺȻȹȿȰȼȼȹȻȹȭ ȹ ȼȹȲȯȫȸȳȳ ȩȻȳȯȳɂȰȼȵȹȮȹ 
ȹȬɄȰȼȽȭȫ ȺȻȳ ȝȹȷȼȵȹȷ ȾȸȳȭȰȻȼȳȽȰȽȰ, ȻȫȬȹȽȫ ȭ ȻȰȯȫȵɁȳȳ ȮȫȲȰȽɆ 
çȜȳȬȳȻȼȵȫɊ ȱȳȲȸɇè ȳ ȷȸȹȮȹȰ ȯȻȾȮȹȰ. 

ȓȲȭȰȼȽȸȹ, ɂȽȹ ȹȽȵȻɆȽȳȰ ȾȸȳȭȰȻȼȳȽȰȽȫ ȭ ȝȹȷȼȵȰ ȼȽȫȶȹ Ƚȹȶɂȵȹȷ ȵ 
ȻȫȲȭȳȽȳɉ ȵȾȶɇȽȾȻɆ ȳ ȺȻȹȼȭȰɄȰȸȳɊ, ȫȵȽȳȭȳȲȫɁȳȳ ȹȬɄȰȼȽȭȰȸȸȹȴ 
ȱȳȲȸȳ. ȓȷȺȰȻȫȽȹȻȼȵȳȴ ȝȹȷȼȵȳȴ ȾȸȳȭȰȻȼȳȽȰȽ ȼȽȫȶ ȷȰȼȽȹȷ ȺȻȹȭȰȯȰȸȳɊ 
ɉȬȳȶȰȴȸɆɀ ȽȹȻȱȰȼȽȭ, ȬȶȫȮȹȽȭȹȻȳȽȰȶɇȸɆɀ ȭȰɂȰȻȹȭ, ȻȰȮȾȶɊȻȸɆȷȳ 
ȼȽȫȶȳ ɂȽȰȸȳɊ ȺȾȬȶȳɂȸɆɀ ȶȰȵɁȳȴ Ⱥȹ ȮȾȷȫȸȳȽȫȻȸɆȷ ȯȳȼɁȳȺȶȳȸȫȷ. 
ȓ.ȋ. ȗȫȶȳȸȹȭȼȵȳȴ 1899 ȮȹȯȾ ȭɆȼȽȾȺȳȶ ȼȹ ȼȭȹȰȴ ȺȰȻȭȹȴ ȺȾȬȶȳɂȸȹȴ 
ȶȰȵɁȳȰȴ ȭ ȝȹȷȼȵȰ. ȍ ȫȵȽȹȭȹȷ ȲȫȶȰ ȾȸȳȭȰȻȼȳȽȰȽȫ  ȹȸ ȺȻȹɂȳȽȫȶ ȯȭȰ 
ȶȰȵɁȳȳ ȸȫ ȽȰȷȾ çȜȼɆȶȵȫ ȭ ȜȳȬȳȻɇè. ȜȬȹȻɆ ȼ ȺȰȻȭȹȮȹ ȭɆȼȽȾȺȶȰȸȳɊ 
ȺȹȼȽȾȺȳȶȳ ȭ ȿȹȸȯ çȚȾɃȵȳȸȼȵȹȴ ȺȻȰȷȳȳè, ȾɂȻȰȱȯȰȸȸȹȴ ȺȻȳ ȝȹȷȼȵȹȷ 
ȾȸȳȭȰȻȼȳȽȰȽȰ Ȳȫ ȶȾɂɃȳȰ ȼȽȾȯȰȸɂȰȼȵȳȰ ȼȹɂȳȸȰȸȳɊ [1. Ȝ.605]. 

ȚȻȹȿȰȼȼȹȻȫ ȾɂȫȼȽȭȹȭȫȶȳ ȭ ȺȻȹȭȰȯȰȸȳȳ ɉȬȳȶȰȴȸɆɀ ȽȹȻȱȰȼȽȭ, 
ȺȹȼȭɊɄȰȸȸɆɀ ȺȫȷɊȽȳ ȻȾȼȼȵȳɀ ȺȹɈȽȹȭ, ȺȳȼȫȽȰȶȰȴ ȳ ȹȬɄȰȼȽȭȰȸȸɆɀ 
ȯȰɊȽȰȶȰȴ, ȭ ȼȹȬȻȫȸȳɊɀ Ⱥȹ ȼȶȾɂȫɉ ɉȬȳȶȰȴȸɆɀ ȯȫȽ.  ȘȫȳȬȹȶȰȰ  
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ȲȫȺȹȷȳȸȫɉɄȰȰȼɊ ȽȹȻȱȰȼȽȭȹ ȬɆȶȹ ȺȹȼȭɊɄȰȸȹ 100-ȶȰȽȳɉ  ȼȹ  ȯȸɊ  
ȻȹȱȯȰȸȳɊ ȋ.Ȝ. ȚȾɃȵȳȸȫ, ȺȻȹɃȰȯɃȰȰ  26 ȷȫɊ 1899 Ȯȹȯȫ ȸȫ ȵȹȽȹȻȹȷ 
ȓ.ȋ. ȗȫȶȳȸȹȭȼȵȳȴ ȭɆȼȽȾȺȳȶ ȼ ȯȹȵȶȫȯȹȷ çțȾȼȼȵȫɊ ȹȬɄȰȼȽȭȰȸȸȫɊ 
ȱȳȲȸɇ ȭ ȺȹɈȽȳɂȰȼȵȹȷ ȳȲȹȬȻȫȱȰȸȳȳ ȋ.Ȝ. ȚȾɃȵȳȸȫè. ȍȰȼȸȹȴ 1901 Ȯȹȯȫ 
ȸȫ  ȽȹȻȱȰȼȽȭȰȸȸȹȷ ȲȫȼȰȯȫȸȳȳ, ȺȹȼȭɊɄȰȸȸȹȷ ȺȫȷɊȽȳ Ș.ȍ. ȎȹȮȹȶɊ, 
ȗȫȶȳȸȹȭȼȵȳȴ ȭɆȼȽȾȺȳȶ ȼ ȫȵȽȹȭȹȴ ȻȰɂɇɉ çș ȱȳȲȸȳ ȳ ȯȰɊȽȰȶɇȸȹȼȽȳ 
Ș.ȍ. ȎȹȮȹȶɊè. ȖȰȵɁȳȳ ȺȻȹȿȰȼȼȹȻȹȭ ɂȰȻȰȯȹȭȫȶȳȼɇ ȼ ȽȫȸɁȫȷȳ ȳ 
ȭɆȼȽȾȺȶȰȸȳɊȷȳ ȼȽȾȯȰȸɂȰȼȵȹȮȹ ɀȹȻȫ. 

ȍȰȼȸȹȴ 1904 Ȯȹȯȫ ȩȻȳȯȳɂȰȼȵȳȷ ȹȬɄȰȼȽȭȹȷ ȬɆȶ ȹȻȮȫȸȳȲȹȭȫȸ 
ȻɊȯ ȶȰȵɁȳȴ ȼ ɁȰȶɇɉ ȺȹȺȾȶɊȻȳȲȫɁȳȳ ɉȻȳȯȳɂȰȼȵȳɀ Ȳȸȫȸȳȴ ȼȻȰȯȳ 
ȸȫȼȰȶȰȸȳɊ. ȚȻȹȮȻȫȷȷȫ ȺȻȹɂȳȽȫȸȸȹȴ ȺȻȹȿȰȼȼȹȻȹȷ ȓ.ȋ. 
ȗȫȶȳȸȹȭȼȵȳȷ ȭ ȫȾȯȳȽȹȻȳȳ ȬȰȼȺȶȫȽȸȹȴ ȬȳȬȶȳȹȽȰȵȳ ȶȰȵɁȳȳ çș ȺȻȫȭȰè, 
ȼȹȼȽȹɊȶȫ ȳȲ ȹȽȭȰȽȹȭ ȸȫ ȭȹȺȻȹȼɆ: çȢȽȹ ȽȫȵȹȰ ȺȻȫȭȹ?; ȕȹȷȾ 
ȺȻȳȸȫȯȶȰȱȳȽ ȺȻȫȭȹ?; ȍ ɂȰȷ ȲȫȵȶɉɂȫȰȽȼɊ?; ȕȫȵȳȷȳ ȼȺȹȼȹȬȫȷȳ ȺȻȫȭȹ 
ȺȻȳȹȬȻȰȽȫȰȽȼɊ ȳ ȽȰȻɊȰȽȼɊ?; ȕȫȵȳȷȳ ȬɆȭȫɉȽ ȺȻȫȭȫ?è ȝȫȵȫɊ 
ȺȹȺȾȶɊȻȳȲȫȽȹȻȼȵȫɊ ȻȫȬȹȽȫ ȯȹȶȱȸȫ ȬɆȶȫ ȼȺȹȼȹȬȼȽȭȹȭȫȽɇ ȻȫȲȭȳȽȳɉ 
ɉȻȳȯȳɂȰȼȵȳɀ ȿȹȻȷ ȼȹȲȸȫȸȳɊ Ⱦ ȸȫȼȰȶȰȸȳɊ, ȺȹȯȮȹȽȫȭȶȳȭȫɊ ȰȮȹ ȵ 
ȼȾɄȰȼȽȭȹȭȫȸȳɉ ȭ ȺȻȫȭȹȭȹȷ ȮȹȼȾȯȫȻȼȽȭȰ. ȕ ȼȹȱȫȶȰȸȳɉ, ȺȾȬȶȳȵȳ ȬɆȶȹ 
ȷȫȶȹ, ȸȹ ȺȻȳȼȾȽȼȽȭȾɉɄȳȰ ȺȻȹɊȭȶɊȶȳ ȳȸȽȰȻȰȼ ȵ ȺȻȰȯȷȰȽȾ ȶȰȵɁȳȳ [2. 
Ȝ.3]. ȍ ȭɆȼȽȾȺȶȰȸȳȳ ȓȹȫȸȸȳȵȳȴ ȋȶȰȵȼȰȰȭȳɂ ȲȫȹȼȽȻȳȶ ȭȸȳȷȫȸȳȰ ȸȫ 
ȫȵȽȾȫȶɇȸɆɀ ȸȫȾɂȸɆɀ ȳ ȹȬɄȰȼȽȭȰȸȸȹ-ȺȹȶȳȽȳɂȰȼȵȳɀ ȽȰȷȫɀ. 

ȓȹȫȸȸȳȵȳɊ ȋȶȰȵȼȰȰȭȳɂȫ ȳȸȽȰȻȰȼȹȭȫȶȳ ȽȫȵȱȰ ȭȹȺȻȹȼɆ 
ȹȬȻȫȲȹȭȫȸȳɊ ȳ ȺȻȹȼȭȰɄȰȸȳɊ, ȺȹɈȽȹȷȾ ȹȸ ȷȸȹȮȹ ȻȫȬȹȽȫȶ ȼȹ 
ȼȽȾȯȰȸȽȫȷȳ, ȺȻȳȸȳȷȫȶ ȾɂȫȼȽȳȰ ȭ ȼȹȯȰȴȼȽȭȳȳ ȻȫȲȭȳȽȳɉ ȼȻȰȯȸȰȮȹ ȳ 
ȭɆȼɃȰȮȹ ȹȬȻȫȲȹȭȫȸȳɊ ȭ ȝȹȷȼȵȰ. ȍȷȰȼȽȰ ȼ ȗ.Ș. ȜȹȬȹȶȰȭɆȷ ȹȸ 
ȾɂȫȼȽȭȹȭȫȶ ȭ ȻȫȬȹȽȰ ȚȰȯȫȮȹȮȳɂȰȼȵȹȮȹ ȹȬɄȰȼȽȭȫ, ȹȻȮȫȸȳȲȹȭȫȸȸȹȮȹ ȭ 
1904 Ȯ. ȭ ȝȹȷȼȵȰ. ȗȫȶȳȸȹȭȼȵȳȴ ȬɆȶ ȯȫȱȰ ȳȲȬȻȫȸ ȰȮȹ ȺȻȰȯȼȰȯȫȽȰȶȰȷ, 
ȸȹ ȼȹȬȻȫȸȳȰ 7 ȸȹɊȬȻɊ, ȸȫ ȵȹȽȹȻȹȷ ȺȻȹȳȼɀȹȯȳȶȹ ȳȲȬȻȫȸȳȰ, 
ȺȹȺȰɂȳȽȰȶȰȷ ȒȫȺȫȯȸȹȼȳȬȳȻȼȵȹȮȹ ȾɂȰȬȸȹȮȹ ȹȵȻȾȮȫ Ȗ.ȓ. ȖȫȭȻȰȸȽɇȰȭɆȷ 
ȬɆȶȹ ȺȻȳȲȸȫȸȹ ȸȰȯȰȴȼȽȭȳȽȰȶɇȸɆȷ  ȭ ȭȳȯȾ ȷȫȶȹɂȳȼȶȰȸȸȹȼȽȳ 
ȾɂȫȼȽȭȾɉɄȳɀ ȭ ȭɆȬȹȻȫɀ [3. Ȝ.3]. ȟȫȵȽȳɂȰȼȵȳ, ȹȬɄȰȼȽȭȹ ȸȫɂȫȶȹ ȼȭȹɉ 
ȻȫȬȹȽȾ ȶȳɃɇ ȭ 1909 ȮȹȯȾ ȳ Ȳȫȸȳȷȫȶȹȼɇ ȭ ȹȼȸȹȭȸȹȷ ȻȰɃȰȸȳȰȷ 
ȭȹȺȻȹȼȹȭ ȹȬȻȫȲȹȭȫȸȳɊ. Șȫ ȰȮȹ ȲȫȼȰȯȫȸȳɊɀ ȹȬȼȾȱȯȫȶȳȼɇ ȯȹȵȶȫȯɆ ȳ 
ȻȰȿȰȻȫȽɆ Ⱥȹ ȺȻȹȬȶȰȷȫȷ ȹȬȻȫȲȹȭȫȸȳɊ ȳ ȭȹȼȺȳȽȫȸȳɊ. șȬɄȰȼȽȭȹ 
ȹȻȮȫȸȳȲȹȭɆȭȫȶȹ ȳ ȺȹȺȾȶɊȻȸɆȰ ȹȬȻȫȲȹȭȫȽȰȶɇȸɆȰ ȶȰȵɁȳȳ. 

ȍ ɂȳȼȶȰ ȯȻȾȮȳɀ ȯȰɊȽȰȶȰȴ ȮȹȻȹȯȫ ȓ.ȋ. ȗȫȶȳȸȹȭȼȵȳȴ ȺȻȳȸȳȷȫȶ 
ȸȰȺȹȼȻȰȯȼȽȭȰȸȸȹȰ ȾɂȫȼȽȳȰ ȭ ȼȹȲȯȫȸȳȳ ȱȰȸȼȵȹȮȹ ȍȞȒȫ. ȍȹȺȻȹȼ ȹ 
ȺȻȳȰȷȰ ȱȰȸɄȳȸ ȭ ȍȞȒɆ ȸȫ ȻȫȭȸɆɀ ȾȼȶȹȭȳɊɀ ȭȹȲȸȳȵ ȭ ȼȻȰȯȰ 
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ȸȰȬȹȶɇɃȹȮȹ ȵȻȾȱȵȫ Ƚȹȷȼȵȹȴ ȳȸȽȰȶȶȳȮȰȸɁȳȳ ȰɄȰ ȭ 1901 ȮȹȯȾ, ȸȹ 
ȺȹȶȳȽȳɂȰȼȵȳȰ ȾȼȶȹȭȳɊ ȽȹȮȹ ȭȻȰȷȰȸȳ ȸȰ ȺȹȲȭȹȶɊȶȳ ȯȰȴȼȽȭȹȭȫȽɇ 
ȹȽȵȻɆȽȹ. ȓ.ȋ. ȗȫȶȳȸȹȭȼȵȳȴ ȼȹȼȽȹɊȶ ȭ ȵȹȷȳȼȼȳȳ Ⱥȹ ȭɆȻȫȬȹȽȵȰ ȾȼȽȫȭȫ 
șȬɄȰȼȽȭȫ. ȝȫȵȳȷ ȹȬȻȫȲȹȷ, ȳȷȰȸȸȹ ȬȶȫȮȹȯȫȻɊ ȫȵȽȳȭȸȹȴ ȯȰɊȽȰȶɇȸȹȼȽɇ 
ȳȸȽȰȶȶȳȮȰȸɁȳȳ, ȭ 1910 ȮȹȯȾ ȭ ȝȹȷȼȵȰ ȹȽȵȻɆȶȼɊ ȽȻȰȽȳȴ ȭȾȲ ð 
ȜȳȬȳȻȼȵȳȰ ȭɆȼɃȳȰ ȱȰȸȼȵȳȰ ȵȾȻȼɆ [4. Ȝ.2]. ȨȽȹ ȬɆȶȹ ȰȯȳȸȼȽȭȰȸȸȹȰ ȭ 
ȜȳȬȳȻȳ ȭɆȼɃȰȰ ȾɂȰȬȸȹȰ ȲȫȭȰȯȰȸȳȰ ȯȶɊ ȶȳɁ ȱȰȸȼȵȹȮȹ Ⱥȹȶȫ. 
ȚȻȹȿȰȼȼȹȻȫ ȳ ȺȻȰȺȹȯȫȭȫȽȰȶȳ ȯȹȬȻȹȭȹȶɇȸȹ ȭȲɊȶȳ ȸȫ ȼȰȬɊ ȹȬɊȲȫȸȸȹȼȽɇ 
ȭȰȼȽȳ ȾɂȰȬȸȾɉ ȻȫȬȹȽȾ ȸȫ ȵȾȻȼȫɀ. Țȹ ȷȸȰȸȳɉ ȓȹȫȸȸȳȵȳɊ ȋȶȰȵȼȰȰȭȳɂȫ, 
ȱȰȸɄȳȸɆ-ȼȽȾȯȰȸȽȵȳ ȬɆȶȳ çȼȭȰȽȶɆȷ ɊȭȶȰȸȳȰȷ ȾȸȳȭȰȻȼȳȽȰȽȼȵȹȴ 
ȱȳȲȸȳ, ȭ ȺȹȯȫȭȶɊɉɄȰȷ ȬȹȶɇɃȳȸȼȽȭȰ ȼȶȾɂȫȰȭ ȹȸȳ ȹȽȶȳɂȫȶȳȼɇ 
ȼȵȻȹȷȸȹȼȽɇɉ, ȭɆȼȹȵȹȴ ȵȾȶɇȽȾȻȸȹȼȽɇɉ ȳ ȬȹȶɇɃȹȴ 
ȻȫȬȹȽȹȼȺȹȼȹȬȸȹȼȽɇɉè [5. Ȝ.86]. 

ȍ ȮȹȯɆ ȺȰȻȭȹȴ ȻȾȼȼȵȹȴ ȻȰȭȹȶɉɁȳȳ ȓȹȫȸȸȳȵȳȴ ȋȶȰȵȼȰȰȭȳɂ ȸȰ 
ȺȻȳȹȼȽȫȸȹȭȳȶ ȼȭȹɉ ȯȰɊȽȰȶɇȸȹȼȽɇ ȭ ȩȻȳȯȳɂȰȼȵȹȷ ȹȬɄȰȼȽȭȰ. 
ȒȫȼȰȯȫȸȳɊ ȬɆȶȳ ȺȰȻȰȸȰȼȰȸɆ ȭ ȲȯȫȸȳȰ șȵȻȾȱȸȹȮȹ ȼȾȯȫ. ȒȫȯȫɂȰȴ ȼȭȹȰȴ 
ȯȰɊȽȰȶɇȸȹȼȽȳ ȓ.ȋ. ȗȫȶȳȸȹȭȼȵȳȴ ȭȳȯȰȶ ȹȬȼȾȱȯȰȸȳȰ ȭȹȺȻȹȼȹȭ, 
ȵȹȽȹȻɆȰ ȸȫȳȬȹȶȰȰ ȭȼȰȮȹ ȭȹȶȸȹȭȫȶȳ ȹȬɄȰȼȽȭȰȸȸȹȼȽɇ ȭ ɈȽȹ ȭȻȰȷɊ. 
ȚȰȻȭɆȷ ȯȶɊ ȹȬȼȾȱȯȰȸȳɊ ȬɆȶ ȸȫȷȰɂȰȸ ȯȹȵȶȫȯ ȗȫȶȳȸȹȭȼȵȹȮȹ ȸȫ ȽȰȷȾ 
çȓȲ ȳȼȽȹȻȳȳ ȲȰȷȼȵȳɀ ȼȹȬȹȻȹȭ ȭ țȹȼȼȳȳè. 

ȚȹȺȰɂȳȽȰȶɇ Ȗ.ȓ. ȖȫȭȻȰȸȽɇȰȭ ȳȸȿȹȻȷȳȻȹȭȫȶ ȷȳȸȳȼȽȻȫ ȹ Ƚȹȷ, 
ɂȽȹ ȼȹȹȬɄȰȸȳɊ ȹ ȲȰȷȼȵȳɀ ȼȹȬȹȻȫɀ ȷȹȮȾȽ ȺȻȳȭȶȰɂɇ ȼȫȷȾɉ 
ȻȫȲȸȹɃȰȻȼȽȸȾɉ ȽȹȶȺȾ. ȖȫȭȻȰȸȽɇȰȭ ȺȹȯɂȰȻȵȳȭȫȶ çȻȫȲȭȻȫɄȫɉɄȰȰ 
ȭȶȳɊȸȳȰ Ƚȫȵȳɀ ȯȹȵȶȫȯȹȭè ȳ ȺȻȹȼȳȶ ȾȵȫȲȫȸȳȴ, ȵȫȵ ȺȹȼȽȾȺȳȽɇ ȼ 
ȩȻȳȯȳɂȰȼȵȳȷ ȹȬɄȰȼȽȭȹȷ. ȘȰȼȷȹȽȻɊ ȸȫ ɈȽȹ, ȲȫȼȰȯȫȸȳɊ ȹȬɄȰȼȽȭȫ 
ȺȻȹȯȹȶȱȫȶȳȼɇ. 18 ȷȫȻȽȫ 1905 Ȯȹȯȫ ȹȯȸȹ ȳȲ ȸȳɀ ȬɆȶȹ ȺȹȼȭɊɄȰȸȹ 
ȵȹȷȷȰȸȽȳȻȹȭȫȸȳɉ çȍɆȼȹɂȫȴɃȰȮȹ ȻȰȼȵȻȳȺȽȫ ȷȳȸȳȼȽȻȾ ȭȸȾȽȻȰȸȸȳɀ 
ȯȰȶ ȹȽ 18 ȿȰȭȻȫȶɊè. ȒȫȼȰȯȫȸȳȰ ȺȻȳȭȶȰȵȶȹ ȬȹȶɇɃȹȰ ɂȳȼȶȹ ȼȶȾɃȫȽȰȶȰȴ. 
Ȝ ȯȹȵȶȫȯȹȷ çȓȼȽȹȻȳɂȰȼȵȳȰ ȹȼȸȹȭɆ ȍɆȼȹɂȫȴɃȰȮȹ ȻȰȼȵȻȳȺȽȫ 18 
ȿȰȭȻȫȶɊè ȭɆȼȽȾȺȳȶ ȺȻȹȿȰȼȼȹȻ ȓ.ȋ. ȗȫȶȳȸȹȭȼȵȳȴ. ȘȰȲȫȯȹȶȮȹ ȯȹ 
ɈȽȹȮȹ ȭ ȮȫȲȰȽȰ çȜȳȬȳȻȼȵȫɊ ȱȳȲȸɇè ȬɆȶȳ ȹȺȾȬȶȳȵȹȭȫȸɆ ȼȹȹȬɄȰȸȳɊ 
ȺȻȹȿȰȼȼȹȻȫ ȸȫ ȯȫȸȸȾɉ ȽȰȷȾ: çȚȻȫȭȹ ȺȰȽȳɁȳȴ: Ⱥȹ ȺȹȭȹȯȾ 
ȍɆȼȹɂȫȴɃȰȮȹ ȾȵȫȲȫ 18 ȿȰȭȻȫȶɊè ȳ çșȬɄȰȼȽȭȹ ȳ ȺȻȫȭȳȽȰȶɇȼȽȭȹè. Țȹ 
ȷȸȰȸȳɉ ȗȫȶȳȸȹȭȼȵȹȮȹ, ȸȫȼȽȾȺȳȶȹ ȭȻȰȷɊ ȯȶɊ ȻȰȫȶȳȲȫɁȳȳ ȳȯȰȳ 
ȾɂȫȼȽȳɊ ȸȫȻȹȯȫ ȭ ȮȹȼȾȯȫȻȼȽȭȰȸȸȹȷ ȾȺȻȫȭȶȰȸȳȳ ȭ ȸȹȭȹȴ ȿȹȻȷȰ. 
ȓȹȫȸȸȳȵȳȴ ȋȶȰȵȼȰȰȭȳɂ ȼȼɆȶȫȶȼɊ ȸȫ ȹȺɆȽ ȽȫȵȹȮȹ ȾɂȫȼȽȳɊ ȸȫȻȹȯȫ ȭ 
ȾȺȻȫȭȶȰȸȳȳ ȭ ȿȹȻȷȰ ȭȰɂȰȭɆɀ ȼȹȬȻȫȸȳɊ ȏȻȰȭȸȰȴ țȾȼȳ, ȌȹɊȻȼȵȹȴ 
ȯȾȷɆ, Ȼȫȯ ȳ ȼȰȴȷȹȭ ȭ ȍȰȶȳȵȹȷ ȵȸɊȱȰȼȽȭȰ ȖȳȽȹȭȼȵȹȷ, ȒȰȷȼȵȳɀ 
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ȜȹȬȹȻȹȭ. ȝȰȷ ȸȰ ȷȰȸȰȰ, ȯȹȵȶȫȯɂȳȵ ȺȻȳȲȸȫȶ, ɂȽȹ Ⱥȹ ȲȫȵȹȸȾ ȸȰ 
ȺȹȭȽȹȻɊȰȷȹȼȽȳ ȳȼȽȹȻȳɂȰȼȵȳɀ ɊȭȶȰȸȳȴ ȸȳ ȹȯȸȫ ȳȲ 
ȭɆɃȰȺȰȻȰɂȳȼȶȰȸȸɆɀ ȿȹȻȷ ȸȰ ȷȹȱȰȽ ȬɆȽɇ ȭȹȼȼȽȫȸȹȭȶȰȸȫ ȭ 
ȸȫȼȽȹɊɄȳȴ ȺȰȻȳȹȯ. çȝȰȺȰȻɇ, ȭ ȸȫɂȫȶȰ XX ȭȰȵȫ, ȼȳȼȽȰȷȫ ȺȻȫȭȶȰȸȳɊ 
ȹȼȽȫȶȫȼɇ ȺȻȰȱȸɊɊ, ȫ ȹȬɄȰȼȽȭȰȸȸɆȴ ȯȾɀ ȺȹȯȸɊȶȼɊ ȸȫ ȸȰȳȲȷȰȻȳȷȹ 
ȬȹȶȰȰ ȭɆȼȹȵȾɉ ȼȽȾȺȰȸɇ ȼȭȹȰȮȹ ȻȫȲȭȳȽȳɊ, Ƚȫȵ ɂȽȹ ȬɉȻȹȵȻȫȽȳɂȰȼȵȫɊ 
ȹȺȰȵȫ ȸȫȯ ȹȬɄȰȼȽȭȹȷ ȼȽȫȸȹȭȳȽȼɊ ȼȹȭȰȻɃȰȸȸȹ ȸȰȭɆȸȹȼȳȷȹȴè [6. Ȝ.3]. 

ȍ ȸȫɂȫȶȰ ȷȫɊ 1905 Ȯȹȯȫ ɂȶȰȸɆ ɉȻȳȯȳɂȰȼȵȹȮȹ ȹȬɄȰȼȽȭȫ 
ȺȻȹȿȰȼȼȹȻȫ  ȗ.Ș. ȜȹȬȹȶȰȭ, ȓ.ȋ. ȗȫȶȳȸȹȭȼȵȳȴ, ȗ.ȓ. ȌȹȮȹȶȰȺȹȭ ȳ ȯȻ. 
ȺȹȯȮȹȽȹȭȳȶȳ çȚȻȹȰȵȽ ȹȼȸȹȭȸɆɀ ȸȫɂȫȶ ȺȹȶȹȱȰȸȳɊ ȹ ȲȰȷȼȵȳɀ 
ȾɂȻȰȱȯȰȸȳɊɀ ȜȳȬȳȻȳè. ȨȽȹȽ ȺȻȹȰȵȽ ȬɆȶ ȹȯȹȬȻȰȸ ȯȻȾȮȳȷȳ 
ȼȳȬȳȻȼȵȳȷȳ ȹȬɄȰȼȽȭȰȸȸɆȷȳ ȹȻȮȫȸȳȲȫɁȳɊȷȳ [7. Ȝ.3]. ȢȶȰȸɆ ȹȬɄȰȼȽȭȫ 
ȬɆȶȳ ȭɆȸȾȱȯȰȸɆ ȭȻȰȷȰȸȸȹ ȺȻȳȹȼȽȫȸȹȭȳȽɇ ȼȭȹɉ ȯȰɊȽȰȶɇȸȹȼȽɇ Ƚȹȶɇȵȹ 
ȭ ȵȹȸɁȰ 1905 Ȯȹȯȫ, ȭ ȾȼȶȹȭȳɊɀ ȻȫȲȭȹȻȫɂȳȭȫȭɃȳɀȼɊ ȻȰȭȹȶɉɁȳȹȸȸɆɀ 
ȼȹȬɆȽȳȴ.  

ȓȹȫȸȸȳȵȳȴ ȋȶȰȵȼȰȰȭȳɂ ȺȻȳȸȳȷȫȶ ȾɂȫȼȽȳȰ ȭ ȻȰȯȫȵȽȳȻȹȭȫȸȳȳ 
ȮȫȲȰȽɆ çȝȹȷȼȵȳȴ ȶȳȼȽȹȵè, ȵȹȽȹȻȫɊ ȭȺȹȼȶȰȯȼȽȭȳȳ ȬɆȶȫ ȺȻȰȹȬȻȫȲȹȭȫȸȫ ȭ 
ȬȹȶɇɃȾɉ ȰȱȰȯȸȰȭȸȾɉ ȮȫȲȰȽȾ çȜȳȬȳȻȼȵȫɊ ȱȳȲȸɇè [8. Ȝ.181]. 
ȓȲȯȫȭȫȰȷȫɊ ȼ ȺȰȻȰȻɆȭȫȷȳ ȯȹ ȵȹȸɁȫ 1919 Ȯȹȯȫ, ɈȽȫ ȮȫȲȰȽȫ ȬɆȶȫ, ȬȰȲ 
ȼȹȷȸȰȸȳɊ, ȼȫȷȹȴ ȵȻȾȺȸȹȴ ȳ ȫȭȽȹȻȳȽȰȽȸȹȴ  ȸȰ Ƚȹȶɇȵȹ ȭ ȝȹȷȼȵȰ, ȸȹ ȳ 
ȭȹ ȭȼȰȴ ȜȳȬȳȻȳ. Ȝ ȵȹȸɁȫ 1905 ȳ ȯȹ ȹȵȽɊȬȻɊ 1906 ȮȮ., ȼ 8 ȫȺȻȰȶɊ 1907 ȳ 
ȯȹ 1910 ȮȮ. ȭ ȻȾȵȳ ȗȫȶȳȸȹȭȼȵȹȮȹ ȳ ȰȮȹ ȵȹȶȶȰȮȳ ȗ.Ș. ȜȹȬȹȶȰȭȫ 
ȺȰȻȰɀȹȯȳȽ ȻȰȯȫȵȽȳȻȹȭȫȸȳȰ  çȜȳȬȳȻȼȵȹȴ ȱȳȲȸȳè. ȚȻȳ ȸȳɀ ȮȫȲȰȽȫ ȼȽȫȶȫ 
ȼȫȷȹȴ ɂȳȽȫȰȷȹȴ ȭ ȜȳȬȳȻȳ, ȺȹȼȵȹȶɇȵȾ ȯȫȭȫȶȫ ȯȹȼȽȹȭȰȻȸȾɉ ȵȫȻȽȳȸȾ 
ȺȹȶȳȽȳɂȰȼȵȹȴ ȳ ȹȬɄȰȼȽȭȰȸȸȹȴ ȱȳȲȸȳ, Ȳȸȫȵȹȷȳȶȫ ȼ ȸȹȭȹȼȽɊȷȳ ȸȫȾȵȳ, 
ȵȾȶɇȽȾȻɆ, ȳȼȵȾȼȼȽȭȫ. ȕȻȹȷȰ ȽȹȮȹ, ȭȹȵȻȾȮ ȮȫȲȰȽɆ ȹȬɅȰȯȳȸɊȶȳȼɇ 
ȸȰȷȸȹȮȹɂȳȼȶȰȸȸɆȰ ȳȸȽȰȶȶȳȮȰȸȽȼȵȳȰ ȮȻȾȺȺɆ, ȺȻȳɂȰȷ ȻȫȲȶȳɂȸȹȴ 
ȺȹȶȳȽȳɂȰȼȵȹȴ ȹȻȳȰȸȽȫɁȳȳ (ȶȳȬȰȻȫȶɆ, ȸȫȻȹȯȸȳȵȳ, ɈȼȰȻɆ, ȼȹɁȳȫȶ-
ȯȰȷȹȵȻȫȽɆ), ȽȫȵȳȰ ȵȫȵ,  ȍ.ȋ. șȬȻȾɂȰȭ, ȍ.ȓ. ȋȸȾɂȳȸ, Ȏ.Ș. ȚȹȽȫȸȳȸ [9. 
Ȝ.15]. ȍ 1907 ȮȹȯȾ, ȺȹȼȶȰ ȹȬɆȼȵȫ ȻȰȯȫȵɁȳȳ, Ⱥȹ ȻȫȼȺȹȻɊȱȰȸȳɉ 
ȮȾȬȰȻȸȫȽȹȻȫ ȮȫȲȰȽȾ ȲȫȵȻɆȶȳ ȸȫ ȽȻȳ ȸȰȯȰȶȳ, ɀȹȽɊ ȸȳɂȰȮȹ 
ȵȹȷȺȻȹȷȰȽȳȻȾɉɄȰȮȹ ȸȰ ȸȫɃȶȳ. ȢȰȻȰȲ ȽȻȳ Ȯȹȯȫ ȓȹȫȸȸȳȵȳɉ 
ȋȶȰȵȼȰȰȭȳɂȾ ȺȻȳɃȶȹȼɇ ȹȿȳɁȳȫȶɇȸȹ ȹȽȵȫȲȫȽɇȼɊ ȹȽ ȻȰȯȫȵȽȳȻȹȭȫȸȳɊ 
ȮȫȲȰȽɆ Ⱥȹ ȽȻȰȬȹȭȫȸȳɉ, ȳȼɀȹȯɊɄȰȷȾ ȳȲ ȗȳȸȳȼȽȰȻȼȽȭȫ, ȭ ȼȭɊȲȳ ȼ 
ȷȸȹȮȹɂȳȼȶȰȸȸɆȷȳ ȯȹȸȹȼȫȷȳ ȺȹȺȰɂȳȽȰȶɊ Ȗ. ȓ. ȖȫȭȻȰȸȽɇȰȭȫ. 

ȝȫȵȳȷ ȹȬȻȫȲȹȷ, ȓȹȫȸȸȳȵȳȴ ȋȶȰȵȼȰȰȭȳɂ ȗȫȶȳȸȹȭȼȵȳȴ 
ȺȻȰȭȹȼɀȹȯȸȹ ȺȻȹɊȭȳȶ ȼȰȬɊ ȸȰ Ƚȹȶɇȵȹ ȵȫȵ ȾɂȰȸɆȴ-ȺȻȫȭȹȭȰȯ, ȸȹ ȳ ȵȫȵ 
ȽȫȶȫȸȽȶȳȭɆȴ ȺȾȬȶȳɁȳȼȽ, ȻȰȯȫȵȽȹȻ ȮȫȲȰȽɆ ȳ ȹȬɄȰȼȽȭȰȸȸɆȴ ȯȰɊȽȰȶɇ. 
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șȬȶȫȯȫɊ ȶȳȽȰȻȫȽȾȻȸɆȷ ȯȫȻȹȷ, ȹȸ ȹȼȽȫȭȳȶ ȺȹȼȶȰ ȼȰȬɊ ȷȸȹȱȰȼȽȭȹ 
ȺȾȬȶȳɁȳȼȽȳɂȰȼȵȳɀ ȼȽȫȽȰȴ ȸȫ ȭȹȶȸȾɉɄȳȰ ȽȰȷɆ ȽȹȮȹ ȭȻȰȷȰȸȳ, ȫ ȰȮȹ 
ȯȰɊȽȰȶɇȸȹȼȽɇ ȹȵȫȲȫȶȫ ȬȶȫȮȹȽȭȹȻȸȹȰ ȭȶȳɊȸȳȰ ȸȫ ȵȾȶɇȽȾȻȸȾɉ ȱȳȲȸɇ 
ȮȹȻȹȯȫ, ȼȺȹȼȹȬȼȽȭȾɊ ȺȻȰȭȻȫɄȰȸȳɉ ȸȰ Ƚȹȶɇȵȹ ȭ ȸȫȾɂȸɆȴ, ȸȹ ȳ 
ȵȾȶɇȽȾȻȸɆȴ ɁȰȸȽȻ ȜȳȬȳȻȳ. ȍ ȵȹȸɁȰ ȼȭȹȰȮȹ ȱȳȲȸȰȸȸȹȮȹ ȺȾȽȳ 
ȓȹȫȸȸȳȵȳȴ ȋȶȰȵȼȰȰȭȳɂ ȻȫȼȼȾȱȯȫȶ ȹ Ƚȹȷ, ȸȫȼȵȹȶɇȵȹ ȺȹȶȰȲȸȹȴ 
ȹȵȫȲȫȶȫȼɇ ȰȮȹ ȹȬɄȰȼȽȭȰȸȸȫɊ ȯȰɊȽȰȶɇȸȹȼȽɇ. ȌȾȯȾɂȳ ȾȱȰ ȫȵȫȯȰȷȳȵȹȷ 
ȍȼȰȾȵȻȫȳȸȼȵȹȴ ȋȵȫȯȰȷȳȳ ȘȫȾȵ ȓ.ȋ. ȗȫȶȳȸȹȭȼȵȳȴ Ⱥȳȼȫȶ, ɂȽȹ 
ȹȬɄȰȼȽȭȰȸȸɆȰ ȯȰȶȫ  ȺȹȼȽȹɊȸȸȹ ȹȽȭȶȰȵȫȶȳ ȰȮȹ ȹȽ ȸȫȾȵȳ, ɂȽȹ ȹȸ ȯȰȶȫȶ 
ȬɆ ȬȹȶɇɃȰ, ȸȰ ȭȷȰɃȳȭȫɊȼɇ ȭ ȼȾɄȰȼȽȭȾɉɄȳȴ ȺȹȻɊȯȹȵ ȭȰɄȰȴ, ȸȹ ȳ 
ȬɆȽɇ ȬȰȲȾɂȫȼȽȸɆȷ, ȵȹȮȯȫ ȻɊȯȹȷ ȸȫȼȳȶȳȰ, ȹȸ ȸȰ ȷȹȮ. ȕ ȼȹȱȫȶȰȸȳɉ, ɈȽȹ 
ȺȹȭȶȰȵȶȹ Ȳȫ ȼȹȬȹȴ ȻȫȼɃȫȽɆȭȫȸȳȰ ȲȯȹȻȹȭɇɊ ȳ ȺȻȹȬȶȰȷɆ, ȼȹȺȻɊȱȰȸȸɆȰ 
ȼ ȻȫȬȹȽȹȴ. ȍ ȼȭȹȳɀ ȭȹȼȺȹȷȳȸȫȸȳɊɀ ȹȸ Ⱥȳȼȫȶ Ƚȫȵ: çȗȹȱȸȹ ȬɆȶȹ 
ȳȲȬȰȱȫȽɇ ȺȻȹȬȶȰȷ, ȹȽȵȫȲȫȭɃȳȼɇ ȹȽ ȹȬɄȰȼȽȭȰȸȸɆɀ ȭɆȼȽȾȺȶȰȸȳȴ, ȹȽ 
ȹȬɄȰȼȽȭȰȸȸȹȴ ȯȰɊȽȰȶɇȸȹȼȽȳ, ȭȹȹȬɄȰ ȹȽ ȹȬɄȰȼȽȭȰȸȸɆɀ ȳȸȽȰȻȰȼȹȭ, ȸȹ 
ȯȶɊ ȷȰȸɊ ɈȽȹ ȬɆȶȹ ȸȰȭȹȲȷȹȱȸȹ. ȝȹ ȸȫȼȽȹɊɄȰȰ, ȵȹȽȹȻȹȰ ȷȰȸɊ 
ȹȵȻȾȱȫȶȹ, ȸȫȼȽȹȴɂȳȭȹ ȽȻȰȬȹȭȫȶȹ ȺȻȹȽȰȼȽȹȭȫȽɇ ȺȻȹȽȳȭ 
ȼȾɄȰȼȽȭȹȭȫȭɃȰȮȹ ȺȹȻɊȯȵȫ ȭȰɄȰȴ. ȓ ȵȫȲȫȶȹȼɇ, ɂȽȹ Ƚȫȵȹȴ ȺȻȹȽȰȼȽ ð 
ȺȻȰȱȯȰ ȭȼȰȮȹ ȯȹȶȮ ȳȸȽȰȶȶȳȮȰȸɁȳȳ, ȭ ȹȼȹȬȰȸȸȹȼȽȳ 
ȵȭȫȶȳȿȳɁȳȻȹȭȫȸȸȹȴ, ȵȫȵ ȯȰɊȽȰȶȳ ȸȫȾȵȳè [10. Ȝ.4]. 
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ȝȐȠȘșȖșȎȓȢȐȜȕșȐ țȋȒȍȓȝȓȐ 

ȨȖȐȕȝțșȨȘȐțȎȐȝȓȕȓ ȌȐȖȋțȞȜȓ 
 

ȨȸȰȻȮȰȽȳɂȰȼȵȳȴ ȵȹȷȺȶȰȵȼ ȌȰȶȫȻȾȼȳ ɊȭȶɊȰȽȼɊ ȵȶɉɂȰȭɆȷ, 
ȬȫȲȹȭɆȷ ɈȶȰȷȰȸȽȹȷ, ȮȫȻȫȸȽȳȻȾɉɄȳȷ ɁȰȶȹȼȽȸȹȼȽɇ ȳ ɈȿȿȰȵȽȳȭȸȹȼȽɇ 
ȻȫȬȹȽɆ ȯȶɊ ȭȼȰɀ ȹȽȻȫȼȶȰȴ ȳ ȼȾȬɅȰȵȽȹȭ Ɉȵȹȸȹȷȳȵȳ. șȽ ȼȽȰȺȰȸȳ 
ȻȫȲȭȳȽȳɊ ɈȸȰȻȮȰȽȳȵȳ ȳ ȼȹȼȽȹɊȸȳɊ ȽȹȺȶȳȭȸȹ-ɈȸȰȻȮȰȽȳɂȰȼȵȳȴ 
ȵȹȷȺȶȰȵȼȸȫȺȻɊȷȾɉ ȲȫȭȳȼɊȽ ȺȻȹȳȲȭȹȯȼȽȭȰȸȸɆȰ ȭȹȲȷȹȱȸȹȼȽȳ ȳ 
ȺȰȻȼȺȰȵȽȳȭɆ ɈȵȹȸȹȷȳɂȰȼȵȹȮȹ ȻȹȼȽȫ, ȼȹɁȳȫȶɇȸȹȰ ȬȶȫȮȹȺȹȶȾɂȳȰ 
ȸȫȼȰȶȰȸȳɊ. ȨȸȰȻȮȰȽȳɂȰȼȵȳȴ ȺȹȽȰȸɁȳȫȶ Ɉȵȹȸȹȷȳȵȳ ȳ ȰȰ 
ɈȸȰȻȮȹɈȿȿȰȵȽȳȭȸȹȼȽɇ ȭ ȼȹȭȻȰȷȰȸȸȹȷ ȷȳȻȰ ɊȭȶɊɉȽȼɊ ȭȫȱȸɆȷȳ 
ȺȹȵȫȲȫȽȰȶɊȷȳ ȾȻȹȭȸɊ ȻȫȲȭȳȽȳɊ ȶɉȬȹȮȹ ȮȹȼȾȯȫȻȼȽȭȫ. 

ȜȽȫȸȹȭȶȰȸȳȰ ȳ ȺȹȼȶȰȯȾɉɄȰȰ ȽȰɀȸȹȶȹȮȳɂȰȼȵȹȰ ȻȫȲȭȳȽȳȰ 
ɈȶȰȵȽȻȹɈȸȰȻȮȰȽȳȵȳ ȭ ȌȰȶȫȻȾȼȳ ȺȻȹȳȼɀȹȯȳȶȹ ȭ Ȼȫȷȵȫɀ 
ȿȹȻȷȳȻȹȭȫȸȳɊȐȯȳȸȹȴ ɈȶȰȵȽȻȹɈȸȰȻȮȰȽȳɂȰȼȵȹȴ ȼȳȼȽȰȷɆ ȜȹȭȰȽȼȵȹȮȹ 
ȼȹɉȲȫ. ȚȻȳ ȿȹȻȷȳȻȹȭȫȸȳȳ ȺȻȹȳȲȭȹȯȼȽȭȰȸȸȹȴ  ȼȽȻȾȵȽȾȻɆ ȵȻȾȺȸȹȴ 
ȨȨȜ, ȵȹȽȹȻȹȴ ɊȭȶɊȶȫȼɇ ɈȸȰȻȮȹȼȳȼȽȰȷȫ ȜȜȜț, ȬɆȶȹ ɈȵȹȸȹȷȳɂȰȼȵȳ 
ɁȰȶȰȼȹȹȬȻȫȲȸȹ ȸȫȻȫɄȳȭȫȽɇ ȰȯȳȸȳɂȸȾɉ ȷȹɄȸȹȼȽɇ ɈȸȰȻȮȹȬȶȹȵȹȭ ȸȫ 
ɈȶȰȵȽȻȹȼȽȫȸɁȳɊɀ, ȺȹȼȵȹȶɇȵȾ ȵȹȸɁȰȸȽȻȫɁȳɊ ȮȰȸȰȻȳȻȾɉɄȳɀ 
ȷȹɄȸȹȼȽȰȴ ȼȺȹȼȹȬȼȽȭȹȭȫȶȫ ȾȶȾɂɃȰȸȳɉ ȳɀ ȽȰɀȸȳȵȹ-ɈȵȹȸȹȷȳɂȰȼȵȳɀ 
ȺȹȵȫȲȫȽȰȶȰȴ, ȫ ȽȫȵȱȰ ȼȹȵȻȫɄȰȸȳɉ ȵȫȺȳȽȫȶȹȭȶȹȱȰȸȳȴ, 
ȺȻȰȯȸȫȲȸȫɂȰȸȸɆɀ ȯȶɊ ȭȭȹȯȫ ȸȫȷȰɂȫȰȷɆɀ ɈȸȰȻȮȰȽȳɂȰȼȵȳɀ ȷȹɄȸȹȼȽȰȴ.  

ȍ ȸȫȼȽȹɊɄȰȰ ȭȻȰȷɊ ȼȽȻȾȵȽȾȻȫ ȬȰȶȹȻȾȼȼȵȫɊ ɈȸȰȻȮȰȽȳɂȰȼȵȫɊ 
ȼȳȼȽȰȷȫ (ȌȨȜ) ɀȫȻȫȵȽȰȻȳȲȾȰȽȼɊ ȯȹȷȳȸȳȻȹȭȫȸȳȰȷ ȵȻȾȺȸɆɀ 
ȷȹɄȸȹȼȽȰȴȵȹȸȯȰȸȼȫɁȳȹȸȸɆɀ ɈȶȰȵȽȻȹȼȽȫȸɁȳȴ (ȕȨȜ). ȕ ȸȫȳȬȹȶȰȰ 
ȵȻȾȺȸɆȷ ȕȨȜ ȭ ȌȰȶȫȻȾȼȳ ȹȽȸȹȼɊȽȼɊ ȖȾȵȹȷȶɇȼȵȫɊ ȳ ȌȰȻȰȲȹȭȼȵȫɊ 
ȎțȨȜ, ɂȽȹ ȼȹȼȽȫȭȶɊȰȽ ȭ ȸȫȼȽȹɊɄȰȰ ȭȻȰȷɊ 38% (3420,6 ȗȭȽ) ȹȽ 
ȾȼȽȫȸȹȭȶȰȸȸȹȴ ȷȹɄȸȹȼȽȳ ɈȸȰȻȮȹȼȳȼȽȰȷɆ ȭ ɁȰȶȹȷ. șȼȸȹȭȸɆȰ 
ȺȹȵȫȲȫȽȰȶȳ ȬȰȶȹȻȾȼȼȵȹȴ ɈȸȰȻȮȹȼȳȼȽȰȷɆ ȺȻȰȯȼȽȫȭȶȰȸɆ ȸȫ ȽȫȬȶ. 1.1. 
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ȝȫȬȶȳɁȫ 1.1ðșȼȸȹȭȸɆȰ ȺȹȵȫȲȫȽȰȶȳ ȬȰȶȹȻȾȼȼȵȹȴ ɈȸȰȻȮȹȼȳȼȽȰȷɆ 

ȨȸȰȻȮȹȼȳȼȽȰȷȫ ȗȹɄȸȹȼȽɇ 

ȾȼȽȫȸȹȭȶȰȸȸȫɊ ȷȹɄȸȹȼȽɇ ɈȸȰȻȮȹȼȳȼȽȰȷɆ 8 367 ȗȍȽ 

ȭɆȻȫȬȹȽȵȫ ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ ȳȼȽȹɂȸȳȵȫȷȳ 
ȎȚș çȌȰȶɈȸȰȻȮȹè 

28,05 ȷȶȻȯ. ȵȍȽɂ 

ȹȽȺȾȼȵ ȽȰȺȶȹȭȹȴ ɈȸȰȻȮȳȳ 36,37 ȷȶȸ. Ȏȵȫȶ 

ȳȷȺȹȻȽ ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ 7,9 ȷȶȻȯ. ȵȍȽɂ 

ɈȵȼȺȹȻȽ ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ 2,59 ȷȶȻȯ. ȵȍȽɂ 

ȭɆȻȫȬȹȽȵȫ ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ Ȭȶȹȵ-ȼȽȫȸɁȳɊȷȳ 0,3 ȷȶȻȯ. ȵȍȽɂ 

ȺȹȽȻȰȬȶȰȸȳȰ ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ Ȭȶȹȵ-
ȼȽȫȸɁȳɊȷȳ 

38,24 ȷȶȻȯ. ȵȍȽɂ 

ȺȻȹȽɊȱȰȸȸȹȼȽɇ ȶȳȸȳȴ ɈȶȰȵȽȻȹȺȰȻȰȯȫɂȳ 
ȭȼȰȮȹ: 
ȭȹȲȯȾɃȸɆȰ ȖȨȚ ȸȫȺȻɊȱȰȸȳȰȷ 35-750 ȵȍ 
ȭȹȲȯȾɃȸɆȰ ȖȨȚ ȸȫȺȻɊȱȰȸȳȰȷ 0,4-10 ȵȍ 
ȵȫȬȰȶɇȸɆȰ ȶȳȸȳȳ ɈȶȰȵȽȻȹȺȰȻȰȯȫɂȳ 

 
239,16 ȽɆȼ. ȵȷ. 
35,79 ȽɆȼ.ȵȷ. 
203,37 ȽɆȼ.ȵȷ. 
33,79 ȽɆȼ.ȵȷ. 

ȺȻȹȽɊȱȰȸȸȹȼȽɇ ȽȰȺȶȹȭɆɀ ȼȰȽȰȴ 5,7 ȽɆȼ.ȵȷ. 

ȼȻȰȯȸȰȼȺȳȼȹɂȸȫɊ ɂȳȼȶȰȸȸȹȼȽɇ ȺȰȻȼȹȸȫȶȫ 65 422 ɂȰȶ. 

ȚȻȳȷȰɂȫȸȳȰ ð ȓȼȽȹɂȸȳȵ: [1] 
 
ȍ ȼȽȻȾȵȽȾȻȰ ȮȰȸȰȻȳȻȾɉɄȳɀ ȷȹɄȸȹȼȽȰȴ ȬȰȶȹȻȾȼȼȵȹȴ 

ɈȶȰȵȽȻȹɈȸȰȻȮȰȽȳȵȳ ȯȹȷȳȸȳȻȾɉȽ ȽȰȺȶȹȭɆȰ ɈȶȰȵȽȻȹȼȽȫȸɁȳȳ ȼ 
ȺȫȻȹȽȾȻȬȳȸȸɆȷȳ ɈȸȰȻȮȹȫȮȻȰȮȫȽȫȷȳ, ȫ ȭ ȼȽȻȾȵȽȾȻȰ 
ȽȹȺȶȳȭȹȺȹȽȻȰȬȶȰȸȳɊ ȹȽȻȫȼȶȳ ð ȺȻȳȻȹȯȸɆȴ ȮȫȲ. ȚȻȳ ɈȽȹȷ ȼȻȹȵ 
ɈȵȼȺȶȾȫȽȫɁȳȳ ȷȸȹȮȳɀ ȽȹȺȶȳȭȸȹ-ɈȸȰȻȮȰȽȳɂȰȼȵȳɀ ȼȳȼȽȰȷ ȺȻȰȭɆɃȫȰȽ 
ȶȳȬȹ ȺȻȳȬȶȳȱȫȰȽȼɊ ȵ ȸȹȻȷȫȽȳȭȸȹȷȾ ȼȻȹȵȾ ȼȶȾȱȬɆ, ɂȽȹ ȹȬȾȼȶȫȭȶȳȭȫȰȽ 
ȾȭȰȶȳɂȰȸȳȰ ȲȫȽȻȫȽ ȸȫ ȻȰȷȹȸȽȸȹȭȹȼȼȽȫȸȹȭȳȽȰȶɇȸȹȰ ȹȬȼȶȾȱȳȭȫȸȳȰ 
ɈȸȰȻȮȹȹȬȹȻȾȯȹȭȫȸȳɊ. ȚȹɈȽȹȷȾ ȹȼȹȬȾɉ ȭȫȱȸȹȼȽɇ ȳ ȫȵȽȾȫȶɇȸȹȼȽɇ 
ȺȻȳȹȬȻȰȽȫȰȽ ȭɆȬȹȻ ȸȫȳȬȹȶȰȰ ȻȫɁȳȹȸȫȶɇȸɆɀ ȸȫȺȻȫȭȶȰȸȳȴ ȽȰɀȸȹȶȹ-
ȮȳɂȰȼȵȹȮȹ ȻȫȲȭȳȽȳɊ ɈȶȰȵȽȻȹɈȸȰȻȮȰȽȳɂȰȼȵȹȴ ȹȽȻȫȼȶȳ țȰȼȺȾȬȶȳȵȳ 
ȌȰȶȫȻȾȼɇ. 

ȞȼȽȫȸȹȭȶȰȸȸȹȴ ȷȹɄȸȹȼȽȳ ɈȶȰȵȽȻȹȼȽȫȸɁȳȴ ȌȰȶȫȻȾȼȳ 
ȯȹȼȽȫȽȹɂȸȹ ȯȶɊ ȺȹȶȸȹȮȹ ȹȬȰȼȺȰɂȰȸȳɊ ȺȹȽȻȰȬȸȹȼȽȳ ȻȰȼȺȾȬȶȳȵȳ ȭ 
ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ (ȭ 2012 ȮȹȯȾ ð 38,4 ȷȶȻȯ. ȵȍȽɂ). șȯȸȫȵȹ, ȌȰȶȫȻȾȼɇ 
ȰȱȰȮȹȯȸȹ ȳȷȺȹȻȽȳȻȾȰȽ ȯȹ 7 ȷȶȻȯ.ȵȍȽɂ ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ (Ȼȳȼ.1.1). 
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ȓȷȺȹȻȽ ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ ȹȼȾɄȰȼȽȭȶɊȰȽȼɊ ȯȶɊ ȹȬȰȼȺȰɂȰȸȳɊ 
ɈȸȰȻȮȰȽȳɂȰȼȵȹȴ ȬȰȲȹȺȫȼȸȹȼȽȳ ȼȽȻȫȸɆ ȺȾȽȰȷ ȯȳȭȰȻȼȳȿȳȵȫɁȳȳ 
ȺȹȼȽȫȭȹȵ ɈȸȰȻȮȹȻȰȼȾȻȼȹȭ ȭ ȻȰȼȺȾȬȶȳȵȾ ȳȼɀȹȯɊ ȳȲ ɈȵȹȸȹȷȳɂȰȼȵȹȴ 
ɁȰȶȰȼȹȹȬȻȫȲȸȹȼȽȳ Ȳȫ ȼɂȰȽ ȲȫȮȻȾȲȵȳ ȸȫȳȬȹȶȰȰ ɈȿȿȰȵȽȳȭȸɆɀ 
ȷȹɄȸȹȼȽȰȴ ɈȶȰȵȽȻȹȼȽȫȸɁȳȴ ȻȰȼȺȾȬȶȳȵȳ, ȫ ȽȫȵȱȰ ȯȶɊ ȺȻȹȭȰȯȰȸȳɊ 
ȻȰȷȹȸȽȸȹȴ ȵȫȷȺȫȸȳȳ ȭ ȬȰȶȹȻȾȼȼȵȹȴ ɈȸȰȻȮȹȼȳȼȽȰȷȰ. Țȹ ȷȰȻȰ ȭȭȹȯȫ 
ɈȸȰȻȮȹɈȿȿȰȵȽȳȭȸɆɀ ȮȰȸȰȻȳȻȾɉɄȳɀ ȷȹɄȸȹȼȽȰȴ ȳȷȺȹȻȽ ȬȾȯȰȽ 
ȼȸȳȱȫȽɇȼɊ. 

 

 
 

țȳȼȾȸȹȵ 1.1 ð ȏȳȸȫȷȳȵȫ ȺȻȹȳȲȭȹȯȼȽȭȫ, ɈȵȼȺȹȻȽȫ ȳ ȳȷȺȹȻȽȫ 
ɈȶȰȵȽȻȳɂȰȼȵȹȴ ɈȸȰȻȮȳȳ, ȷȳȶȶȳȹȸȹȭ ȵȳȶȹȭȫȽȽ-ɂȫȼȹȭ 

 
ȨȵȼȺȹȻȽ ȹȼȾɄȰȼȽȭȶɊȶȼɊ ȭ țȹȼȼȳɉ ȳ ȞȵȻȫȳȸȾ,  ȭ 

ȸȰȲȸȫɂȳȽȰȶɇȸɆɀ ȹȬɅȰȷȫɀ ȭ ȖȳȽȭȾ ȯȶɊ ȻȰȫȶȳȲȫɁȳȳ ȸȹȻȷȫȽȳȭȸȹȮȹ 
ȫȭȫȻȳȴȸȹȮȹ ȻȰȲȰȻȭȫ ȷȹɄȸȹȼȽȳ, ȺȹȯȯȰȻȱȳȭȫȰȷȹȮȹ ȯȶɊ ȳȼȺȹȶɇȲȹȭȫȸȳɊ 
ȭ ȫȭȫȻȳȴȸɆɀ ȼȳȽȾȫɁȳɊɀ ȳ ȭ 2012 ȮȹȯȾ ȼȹȼȽȫȭȳȶ 298 ȷȶȸ. ȵȍȽɂ. 

ȍ 2011 ȮȹȯȾ ȺȻȳȸɊȽȫ ȎȹȼȾȯȫȻȼȽȭȰȸȸȫɊ ȺȻȹȮȻȫȷȷȫ ȻȫȲȭȳȽȳɊ 
ȬȰȶȹȻȾȼȼȵȹȴ ɈȸȰȻȮȹȼȳȼȽȰȷɆ ȸȫ ȺȰȻȳȹȯ ȯȹ 2016 Ȯȹȯȫ, ȮȯȰ ȹȽȷȰɂȫȰȽȼɊ, 
ɂȽȹ ȻȫȲȭȳȽȳȰ ȬȰȶȹȻȾȼȼȵȹȴ ɈȶȰȵȽȻȹɈȸȰȻȮȰȽȳȵȳ ȸȫ ȳȸȸȹȭȫɁȳȹȸȸȹȴ 
ȹȼȸȹȭȰ ȼ ȺȻȳȷȰȸȰȸȳȰȷ ɈȸȰȻȮȰȽȳɂȰȼȵȳɀ ȽȰɀȸȹȶȹȮȳȴ ȸȹȭȹȮȹ ȺȹȵȹȶȰȸȳɊ, 
ɊȭȶɊȰȽȼɊ ȭȫȱȸȰȴɃȳȷ ȿȫȵȽȹȻȹȷ ȹȬȰȼȺȰɂȰȸȳɊ ɈȸȰȻȮȰȽȳɂȰȼȵȹȴ 
ȬȰȲȹȺȫȼȸȹȼȽȳ ȼȽȻȫȸɆ. ȍȫȱȸȹȰȲȸȫɂȰȸȳȰȺȻȳȹȬȻȰȽȫȰȽ ȳ ȹɁȰȸȵȫ 
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ɈȵȹȸȹȷȳɂȰȼȵȹȴ ɈȿȿȰȵȽȳȭȸȹȼȽȳ ȷȹȯȰȻȸȳȲȫɁȳȳ ȽȰȺȶȹȭɆɀ 
ɈȶȰȵȽȻȹȼȽȫȸɁȳȴ ȸȫ ȬȫȲȰ ȺȫȻȹȮȫȲȹȭȹȴ ȽȰɀȸȹȶȹȮȳȳ, ȵȹȽȹȻȫɊ ȺȹȲȭȹȶɊȰȽ 
ȬȹȶȰȰ ɈȿȿȰȵȽȳȭȸȹ ȳȼȺȹȶɇȲȹȭȫȽɇ ȺȻȳȻȹȯȸɆȴ ȮȫȲ ȭ ȺȻȹɁȰȼȼȰ 
ɈȸȰȻȮȹȺȻȹȳȲȭȹȯȼȽȭȫ. 

șȯȸȳȷ ȳȲ ȸȹȭɆɀ ȺȰȻȼȺȰȵȽȳȭȸɆɀ ȺȾȽȰȴ ɈȸȰȻȮȹȺȻȹȳȲȭȹȯȼȽȭȫ 
ɊȭȶɊȰȽȼɊ ȼȽȻȹȳȽȰȶɇȼȽȭȹ ȫȽȹȷȸȹȴ ɈȶȰȵȽȻȹȼȽȫȸɁȳȳ, ȭȭȹȯ ȵȹȽȹȻȹȴ 
ȸȫȷȰɂȰȸ ȵ 2020 ȮȹȯȾ. șȸȫ ȹȬȰȼȺȰɂȳȽ ȺȹȭɆɃȰȸȳȰ 
ɈȿȿȰȵȽȳȭȸȹȼȽȳɈȸȰȻȮȹȺȻȹȳȲȭȹȯȼȽȭȫ ȸȫ ȹȼȸȹȭȰ ȲȫȷȰɄȰȸȳɊ 
ȯȹȻȹȱȫɉɄȰȮȹ ȺȻȳȻȹȯȸȹȮȹ ȮȫȲȫ ȬȹȶȰȰ ȯȰɃȰȭɆȷ ɊȯȰȻȸɆȷ ȽȹȺȶȳ-
ȭȹȷ.ȋȽȹȷȸȫɊ ɈȶȰȵȽȻȹȼȽȫȸɁȳɊ ȭ ȌȰȶȫȻȾȼȳ ȻȫȼȼȷȫȽȻȳȭȫȰȽȼɊ ȵȫȵ ȹȯȸȹ ȳȲ 
ȹȼȸȹȭȸɆɀ ȸȫȺȻȫȭȶȰȸȳȴ ȹȬȰȼȺȰɂȰȸȳɊ ɈȸȰȻȮȰȽȳɂȰȼȵȹȴ ȬȰȲȹȺȫȼȸȹȼȽȳ 
ȮȹȼȾȯȫȻȼȽȭȫ. ȍȹȭȶȰɂȰȸȳȰ ȫȽȹȷȸɆɀ ɈȸȰȻȮȹȷȹɄȸȹȼȽȰȴ ȭ 
ȺȻȹȳȲȭȹȯȼȽȭȰȸȸȾɉ ȼȽȻȾȵȽȾȻȾ ȹȽȻȫȼȶȳ ȺȹȲȭȹȶȳȽ ȯȳȭȰȻȼȳȿȳɁȳȻȹȭȫȽɇ 
ȽȹȺȶȳȭȸɆȴ Ȭȫȶȫȸȼ ɈȶȰȵȽȻȹɈȸȰȻȮȰȽȳȵȳ. ȚȰȻȭɆȴ ɈȸȰȻȮȹȬȶȹȵ 
ȬȰȶȹȻȾȼȼȵȹȴ ȋȨȜ ȷȹɄȸȹȼȽɇɉ 1200 ȗȍȽ ȺȶȫȸȳȻȾȰȽȼɊ ȭȭȰȼȽȳ ȭ 
ɈȵȼȺȶȾȫȽȫɁȳɉ ȵ 2016 Ȯ., ȭȽȹȻȹȴ ɈȸȰȻȮȹȬȶȹȵ Ƚȫȵȹȴ ȱȰ ȷȹɄȸȹȼȽȳ ð ȵ 
2020 Ȯ. 

ȜȹȮȶȫȼȸȹ ȺȻȳȸɊȽȹȴ ȼȽȻȫȽȰȮȳȳ ȻȫȲȭȳȽȳɊ ɈȸȰȻȮȰȽȳɂȰȼȵȹȮȹ 
ȺȹȽȰȸɁȳȫȶȫ țȰȼȺȾȬȶȳȵȳ ȌȰȶȫȻȾȼɇ ȭ ɁȰȶɊɀ ȺȹȭɆɃȰȸȳɊ ɈȿȿȰȵȽȳȭȸȹȼȽȳ 
ȺȻȹȳȲȭȹȯȼȽȭȫ ɈȶȰȵȽȻȳɂȰȼȵȹȴ ȳ ȽȰȺȶȹȭȹȴ ɈȸȰȻȮȳȳ 
ȺȻȰȯȾȼȷȫȽȻȳȭȫȰȽȼɊ[2]:  
- ȺȻȹȯȹȶȱȰȸȳȰ ȷȹȯȰȻȸȳȲȫɁȳȳ ɈȶȰȵȽȻȹȼȽȫȸɁȳȴ ȼ ȳȼȺȹȶɇȲȹȭȫȸȳȰȷ 
ȭɆȼȹȵȹɈȿȿȰȵȽȳȭȸɆɀ ȽȰɀȸȹȶȹȮȳȴ, ȭ ɂȫȼȽȸȹȼȽȳ, ȮȫȲȹȽȾȻȬȳȸȸɆɀ ȳ 
ȺȫȻȹȮȫȲȹȭɆɀ, ȼ ȲȫȷȰȸȹȴ ȿȳȲȳɂȰȼȵȳ ȳ ȷȹȻȫȶɇȸȹ ȾȼȽȫȻȰȭɃȰȮȹ 
ȹȬȹȻȾȯȹȭȫȸȳɊ;  
- ȻȰȫȶȳȲȫɁȳɊ ȸȹȭɆɀ ȽȻȫȸȼȮȻȫȸȳɂȸɆɀ ɈȶȰȵȽȻȹȼȰȽȰȭɆɀ ȺȻȹȰȵȽȹȭ ȳ 
ȻȫȲȭȳȽȳȰ ɈȵȼȺȹȻȽȫ ɈȶȰȵȽȻȳɂȰȼȵȹȴ ɈȸȰȻȮȳȳ; 
- ȼȹȹȻȾȱȰȸȳȰ ȯȭȾɀ ȯȹȺȹȶȸȳȽȰȶɇȸɆɀ Ȭȶȹȵȹȭ ȚȎȞ-400 ȸȫ ȖȾȵȹȷȶɇȼȵȹȴ 
ȳ ȌȰȻȰȲȹȭȼȵȹȳ ȎțȨȜ ȼ ȭɆȭȹȯȹȷ ȳȲ ɈȵȼȺȶȾȫȽȫɁȳȳ ȾȼȽȫȻȰȭɃȰȮȹ 
ȹȬȹȻȾȯȹȭȫȸȳɊ; 
- ȼȽȻȹȳȽȰȶɇȼȽȭȹ ȾȮȹȶɇȸȹȴ ȒȰȶɇȭȰȸȼȵȹȴ ȕȨȜ ȷȹɄȸȹȼȽɇɉ ȯȹ 1000 ȗȍȽ 
ȵ 2015 ȮȹȯȾ; 
- ȼȹȹȻȾȱȰȸȳȰ ȵ 2020 ȮȹȯȾ ȯȭȾɀ Ȭȶȹȵȹȭ ȸȫ ȋȨȜ ȼȾȷȷȫȻȸȹȴ ȷȹɄȸȹȼȽɇɉ 
2340 ȗȍȽ; 
- ȭȭȹȯ ȵ 2015 ȮȹȯȾ ȮȳȯȻȹɈȶȰȵȽȻȹȼȽȫȸɁȳȴ ȼȾȷȷȫȻȸȹȴ ȷȹɄȸȹȼȽɇɉ ȸȰ 
ȷȰȸȰȰ 120 ȗȍȽ; 
- ȼȽȻȹȳȽȰȶɇȼȽȭȹ ȷȳȸȳ-ȝȨȡ ȸȫ ȷȰȼȽȸɆɀ ȭȳȯȫɀ ȽȹȺȶȳȭȫ.  
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ȍȹȭȶȰɂȰȸȳȰ ȭ ȽȹȺȶȳȭȸȹ-ɈȸȰȻȮȰȽȳɂȰȼȵȳȴ Ȭȫȶȫȸȼ ɈȸȰȻȮȹȼȳȼȽȰȷɆ 
ɊȯȰȻȸȹȴ ɈȸȰȻȮȳȳ, ȾȮȶɊ, ȷȰȼȽȸɆɀ ȭȳȯȹȭ ȽȹȺȶȳȭȫ, ȸȰȽȻȫȯȳɁȳȹȸȸɆɀ 
ȳȭȹȲȹȬȸȹȭȶɊȰȷɆɀ ȳȼȽȹɂȸȳȵȹȭ ɈȸȰȻȮȳȳ ȺȹȲȭȹȶȳȽ ȾȷȰȸɇɃȳȽɇ ȺȹȽȻȰȬ-
ȶȰȸȳȰ ȺȻȳȻȹȯȸȹȮȹ ȮȫȲȫ ȳ ȼȹȵȻȫȽȳȽɇ ȰȮȹ ȯȹȶɉ ȭ ȺȹȽȻȰȬȶȰȸȳȳ 
ȵȹȽȰȶɇȸȹ-ȺȰɂȸȹȮȹ ȽȹȺȶȳȭȫ ȯȶɊ ȺȻȹȳȲȭȹȯȼȽȭȫ ɈȶȰȵȽȻȳɂȰȼȵȹȴ 
ȳȽȰȺȶȹȭȹȴ ɈȸȰȻȮȳȳ ȵ 2020Ȯ ȯȹ 55%.  ȗȹȯȰȻȸȳȲȫɁȳɊ ȳ ȻȰȵȹȸȼȽȻȾȵɁȳɊ 
ɈȸȰȻȮȹȹȬɅȰȵȽȹȭ ȸȫ ȹȼȸȹȭȰ ȸȹȭȰȴɃȳɀ ȽȰɀȸȹȶȹȮȳȴ ȺȹȲȭȹȶȳȽ ȯȹȼȽȳɂɇ 
ȼȸȳȱȰȸȳɊ ȳȲȸȹȼȫ ȫȵȽȳȭȸȹȴ ɂȫȼȽȳ ȹȼȸȹȭȸɆɀ ȺȻȹȷɆɃȶȰȸȸȹ-
ȺȻȹȳȲȭȹȯȼȽȭȰȸȸɆɀ ȿȹȸȯȹȭ ȯȹ 43% ȵ 2020Ȯ. (Ⱥȹ ȹȽȸȹɃȰȸȳɉ ȵ 2009 Ȯ., 
ȮȯȰ ȳȲȸȹȼ ȼȹȼȽȫȭȳȶ  54,3%). 

șȯȸȹȴ ȳȲ ȹȼȸȹȭȸɆɀ Ȳȫȯȫɂ ȼȽȻȫȽȰȮȳȳ ɊȭȶɊȰȽȼɊ 
ȼȹȭȰȻɃȰȸȼȽȭȹȭȫȸȳȰ ȼȳȼȽȰȷɆ ȾȺȻȫȭȶȰȸȳɊ ɈȶȰȵȽȻȹɈȸȰȻȮȰȽȳɂȰȼȵȹȴ 
ȹȽȻȫȼȶɇɉ. ȏȶɊ ȺȻȳȭȰȯȰȸȳɊ ȼȽȻȾȵȽȾȻɆ ȾȺȻȫȭȶȰȸȳɊ ȳ ɀȹȲɊȴȼȽȭȹȭȫȸȳɊ ȭ 
ȼȹȹȽȭȰȽȼȽȭȳȰ ȼ ȾȼȶȹȭȳɊȷȳ ȻɆȸȹɂȸȹȴ 
ɈȵȹȸȹȷȳȵȳȺȶȫȸȳȻȾȰȽȼɊȹȼȾɄȰȼȽȭȳȽɇ ȻȰȿȹȻȷȳȻȹȭȫȸȳȰ ȬȰȶȹȻȾȼȼȵȹȴ 
ɈȸȰȻȮȹȼȳȼȽȰȷɆȭ ȽȻȳ ɈȽȫȺȫ ȭ ȽȰɂȰȸȳȰ 2010ð2015 Ȯȹȯȹȭ[1].ȍȫȱȸȹȴ ȰȰ 
ɁȰȶɇɉ ɊȭȶɊȰȽȼɊ ȼȹȲȯȫȸȳȰ ȻȰȼȺȾȬȶȳȵȫȸȼȵȹȮȹ ȹȺȽȹȭȹȮȹ ȻɆȸȵȫ 
ɈȶȰȵȽȻȳɂȰȼȵȹȴ ɈȸȰȻȮȳȳ.Șȫ ȺȰȻȭȹȷ ɈȽȫȺȰ (2010-2011 ȮȹȯɆ) 
ȺȻȰȯȺȹȶȫȮȫȰȽȼɊ ȼȹȲȯȫȸȳȰ țȞȚ "ȍɆȼȹȵȹȭȹȶɇȽȸɆȰ ɈȶȰȵȽȻȳɂȰȼȵȳȰ ȼȰȽȳ" 
ȳ ȻȫȲȻȫȬȹȽȵȫ ȸȹȻȷȫȽȳȭȸȹȴ ȺȻȫȭȹȭȹȴ ȬȫȲɆ ȿȾȸȵɁȳȹȸȳȻȹȭȫȸȳɊ 
ȬȰȶȹȻȾȼȼȵȹȴ ɈȸȰȻȮȰȽȳɂȰȼȵȹȴ ȼȳȼȽȰȷɆ ȭ ȸȹȭɆɀ ɈȵȹȸȹȷȳɂȰȼȵȳɀ Ⱦȼȶȹ-
ȭȳɊɀ.șȼȸȹȭȸɆȰ Ȳȫȯȫɂȳ ȯȫȸȸȹȮȹ țȞȚ ð ɈȵȼȺȶȾȫȽȫɁȳɊ ȭɆȼȹȵȹȭȹȶɇȽȸɆɀ 
ɈȶȰȵȽȻȳɂȰȼȵȳɀ ȼȰȽȰȴ, ȺȰȻȰȯȫɂȫ ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ ȳ ȹȺȰȻȫȽȳȭȸȹ-
ȯȳȼȺȰȽɂȰȻȼȵȹȰ ȾȺȻȫȭȶȰȸȳȰ ȹȬɅȰȯȳȸȰȸȸȹȴ ɈȸȰȻȮȹȼȳȼȽȰȷȹȴ.Șȫ ȭȽȹȻȹȷ 
ð (2012-2013 ȮȹȯɆ) ȺȻȰȯȺȹȶȫȮȫȰȽȼɊ ȼȹȲȯȫȸȳȰ țȞȚ çȌȰȶȮȰȸȰȻȫɁȳɊè, ȭ 
ȼȹȼȽȫȭ ȵȹȽȹȻȹȮȹ ȬȾȯȾȽ ȭɀȹȯȳȽɇ ȸȫȳȬȹȶȰȰ ȵȻȾȺȸɆȰ ɈȶȰȵȽȻȹȼȽȫȸɁȳȳ. Șȫ 
ȽȻȰȽɇȰȷ ɈȽȫȺȰ (2014-2015 ȮȹȯɆ) ȸȫȷȰɂȫȰȽȼɊ ȼȹȲȯȫȸȳȰ ȹȺȽȹȭȹȮȹ ȻɆȸȵȫ 
ɈȶȰȵȽȻȳɂȰȼȵȹȴ ɈȸȰȻȮȳȳ ȳ Ⱦȼȶȹȭȳȴ ȯȶɊ ɈȿȿȰȵȽȳȭȸȹȮȹ ȺȻȳȭȶȰɂȰȸȳɊ 
ȳȸȭȰȼȽȳɁȳȴ. ȜȾȬɅȰȵȽȫȷȳ ȻɆȸȵȫ ȸȫ ȼȽȹȻȹȸȰ ȺȻȰȯȶȹȱȰȸȳɊ ȬȾȯȾȽ țȞȚ 
çȌȰȶȮȰȸȰȻȫɁȳɊè ȳ ȸȰȲȫȭȳȼȳȷɆȰ ȺȻȹȳȲȭȹȯȳȽȰȶȳ ɈȶȰȵȽȻȳɂȰȼȵȹȴ 
ɈȸȰȻȮȳȳ, ȫ ȼȾȬɅȰȵȽȫȷȳ ȻɆȸȵȫ ȸȫ ȼȽȹȻȹȸȰ ȼȺȻȹȼȫ ð ȺȹȽȻȰȬȳȽȰȶȳ, 
ȺȹȵȾȺȫɉɄȳȰ ɈȶȰȵȽȻȹɈȸȰȻȮȳɉ ȯȶɊ ȾȯȹȭȶȰȽȭȹȻȰȸȳɊ ȼȹȬȼȽȭȰȸȸɆɀ ȸȾȱȯ 
ȳ ȯȶɊ ȺȻȹȯȫȱȳ ȳȸɆȷ ȺȹȽȻȰȬȳȽȰȶɊȷ. ȒȯȰȼɇ  ȺȻȰȯȺȹȶȫȮȫȰȽȼɊ ȳ ȼȹȲȯȫȸȳȰ 
ȹȺȰȻȫȽȹȻȫ ȻɆȸȵȫ ɈȶȰȵȽȻȹɈȸȰȻȮȳȳ țȞȚ "șȺȰȻȫȽȹȻ ȻɆȸȵȫ" ȼ 
ȿȾȸȵɁȳɊȷȳ ȵȹȹȻȯȳȸȫɁȳȳ ȭȼȰɀ ȲȫȵȾȺȹȵ ȳ ȺȻȹȯȫȱ ɈȸȰȻȮȳȳ ȳ ȷȹɄȸȹȼȽȳ 
ȭ ȼȹȹȽȭȰȽȼȽȭȳȳ ȼ ȚȻȫȭȳȶȫȷȳ ȻɆȸȵȫ. Șȫ ȲȫȭȰȻɃȫɉɄȰȷ ɈȽȫȺȰ ȬȾȯȰȽ 
ȺȻȹȳȼɀȹȯȳȽɇ ȻȫȲȮȹȼȾȯȫȻȼȽȭȶȰȸȳȰ ȳ ȺȻȳȭȫȽȳȲȫɁȳɊțȞȚ 
çȌȰȶȮȰȸȰȻȫɁȳɊè,ȼȹȲȯȫȭȫȽɇȼɊ ȻȫȼȺȻȰȯȰȶȳȽȰȶɇȸȹ-ȼȬɆȽȹȭɆȰ ȹȻȮȫȸȳȲȫɁȳȳ 
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ȳ ȺȻȹȳȲȭȹȯȳȽȼɊ ȳɀ ȫȵɁȳȹȸȳȻȹȭȫȸȳȰ. ȍ ȺȹȼȶȰȯȾɉɄȰȷ ðȻȫȲȯȰȶȰȸȳȰ 
ɈȽȳɀ ȹȻȮȫȸȳȲȫɁȳȴ ȸȫ ȻȫȼȺȻȰȯȰȶȳȽȰȶɇȸɆȰ ȳ ȼȬɆȽȹȭɆȰ ȭ ȵȫɂȰȼȽȭȰ 
ȼȫȷȹȼȽȹɊȽȰȶɇȸɆɀ ɉȻȳȯȳɂȰȼȵȳɀ ȶȳɁ. 

țȰȿȹȻȷȳȻȹȭȫȸȳȰ ȬȰȶȹȻȾȼȼȵȹȴ ɈȸȰȻȮȹȼȳȼȽȰȷɆȺȹȲȭȹȶȳȽ 
ȺȻȳȭȰȼȽȳ ȰȰ ȼȽȻȾȵȽȾȻȾ ȾȺȻȫȭȶȰȸȳɊ ȭ ȼȹȹȽȭȰȽȼȽȭȳȰ ȼ ȽȻȰȬȹȭȫȸȳɊȷȳ 
ȻɆȸȹɂȸȹȴ Ɉȵȹȸȹȷȳȵȳ, ɂȽȹ  ȺȹȭɆȼȳȽ ɈȿȿȰȵȽȳȭȸȹȼȽɇ ȺȻȹȳȲȭȹȯȼȽȭȫ ȳ 
ȿȳȸȫȸȼȹȭȾɉ ȾȼȽȹȴɂȳȭȹȼȽɇ ȺȻȰȯȺȻȳɊȽȳȴ ȹȽȻȫȼȶȳ, ȼȹȲȯȫȼȽ ȾȼȶȹȭȳɊ ȯȶɊ 
ȺȻȳȭȶȰɂȰȸȳɊ ȭȸȰɃȸȳɀ ȳȸȭȰȼȽȳɁȳȴ. 

 
ȖȳȽȰȻȫȽȾȻȫ 
1 ȗȳȸȳȼȽȰȻȼȽȭȹ ɈȸȰȻȮȰȽȳȵȳ ȻȰȼȺȾȬȶȳȵȳ ȌȰȶȫȻȾȼɇ 

[ȨȶȰȵȽȻȹȸȸɆȴ ȻȰȼȾȻȼ]. ð ȗȳȸȼȵ, 2014. ð țȰȱȳȷ 
ȯȹȼȽȾȺȫ:http://www.minenergo.gov.by/.ðȏȫȽȫ ȯȹȼȽȾȺȫ: 18.02.2014 

2 ȜȽȻȫȽȰȮȳɊ ȻȫȲȭȳȽȳɊ ɈȸȰȻȮȰȽȳɂȰȼȵȹȮȹ ȺȹȽȰȸɁȳȫȶȫ țȰȼȺȾȬȶȳȵȳ 
ȌȰȶȫȻȾȼɇ:ȺȹȼȽȫȸȹȭȶȰȸȳȰ ȜȹȭȰȽȫ ȗȳȸȳȼȽȻȹȭ țȰȼȺȾȬȶȳȵȳ ȌȰȶȫȻȾȼɇ ȹȽ 
09 ȫȭȮȾȼȽȫ 2010 Ȯ. ɰ1180 [ȨȶȰȵȽȻȹȸȸɆȴ ȻȰȼȾȻȼ] // ȘȫɁȳȹȸȫȶɇȸɆȴ 
ȺȻȫȭȹȭȹȴ ȺȹȻȽȫȶ țȰȼȺȾȬȶȳȵȳ ȌȰȶȫȻȾȼɇ.ð țȰȱȳȷ ȯȹȼȽȾȺȫ. ð 
http://pravo.by/. ð ȏȫȽȫ ȯȹȼȽȾȺȫ: 28.08.2013 
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ȜșȍȐțȣȐȘȜȝȍșȍȋȘȓȐ ȌȓȒȘȐȜ-ȚȖȋȘȓțșȍȋȘȓȪ 
ȕȋȕ ȗȐȝșȏ țȐȣȐȘȓȪ șȜȘșȍȘȦȠ ȚțșȌȖȐȗ  
țȋȒȍȓȝȓȪ ȗȋȖșȎș ȌȓȒȘȐȜȋ ȍ țșȜȜȓȓ 

 
țȫȲȻȫȬȹȽȵȫ ȬȳȲȸȰȼ-Ⱥȶȫȸȫ ð ɈȽȹ ȹȯȳȸ ȳȲ ȺȰȻȭɆɀ ɃȫȮȹȭ ȸȫ ȺȾȽȳ ȵ 

çȼȹȲȯȫȸȳɉè ȼȹȬȼȽȭȰȸȸȹȴ ȿȳȻȷɆ. ȐȮȹ ȻȫȲȻȫȬȹȽȵȫ ȺȹȷȹȱȰȽ ȻȰɃȳȽɇ, 
ȵȫȵ ȳȷȰȸȸȹ ȺȻȰȽȭȹȻȳȽɇ ȳȯȰɉ ȭ ȱȳȲȸɇ. 

ȕȫȵ ȳȲȭȰȼȽȸȹ, ȷȸȹȮȳȰ ȺȻȰȯȺȻȳɊȽȳɊ ȭɆɀȹȯɊȽ çȳȲ ȳȮȻɆè 
ȯȹȼȽȫȽȹɂȸȹ ȬɆȼȽȻȹ Ⱥȹ ȷȸȹȮȳȷ ȺȻȳɂȳȸȫȷ: ȸȰɀȭȫȽȵȫ ȿȳȸȫȸȼȳȻȹȭȫȸȳɊ, 
ȬȹȶɇɃȫɊ ȵȹȸȵȾȻȰȸɁȳɊ, ɂȽȹ ȰȼȽȰȼȽȭȰȸȸȹ ȯȶɊ ȼȹȭȻȰȷȰȸȸȹȮȹ ȻɆȸȵȫ, 
ȸȰȭɆȮȹȯȸȹȰ  ȷȰȼȽȹȻȫȼȺȹȶȹȱȰȸȳȰ ȳ Ƚ.ȯ. 
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Țȹ ȷȸȰȸȳɉ ȫȭȽȹȻȫ, ȼȹȼȽȫȭȶȰȸȳȰ ȬȳȲȸȰȼ-Ⱥȶȫȸȫ, ȼȹȻȳȰȸȽȳȻȾȰȽ ȸȫ 
ȯȫȶɇȸȰȴɃȳȰ ȯȭȳȱȰȸȳɊ ȭ ȼȽȹȻȹȸȾ ȾȶȾɂɃȰȸȳɊ ȺȹȶȹȱȰȸȳɊ ȷȫȶȹȮȹ 
ȬȳȲȸȰȼȫ ȳ ȬȾȯȰȽ ȼȶȾȱȳȽɇ ȼȭȹȰȹȬȻȫȲȸɆȷ ȺȾȽȰȭȹȯȳȽȰȶȰȷ.  

ȝȫȵ, ȸȫȺȻȳȷȰȻ, Ⱥȹ ȷȸȰȸȳɉ ȻɊȯȫ ɈȵȼȺȰȻȽȹȭ ȳ ȫȸȫȶȳȽȳȵȹȭ, 
ȳȼȽȹɂȸȳȵȳ ȺȻȹȬȶȰȷ ȯȶɊ ȬȳȲȸȰȼȫ ȵȻȹɉȽȼɊ ȭ:  

- ȸȰȹȺȻȰȯȰȶȰȸȸȹȼȽȳ ɁȰȶȰȴ;  
- ȸȳȲȵȹȴ ɈȿȿȰȵȽȳȭȸȹȼȽȳ ȾȺȻȫȭȶȰȸȳɊ;  
- ȯȰȼȽȻȾȵȽȳȭȸȹȷ ȺȹȯɀȹȯȰ ȵ ȺȶȫȸȳȻȹȭȫȸȳɉ ȬȳȲȸȰȼȫ;  
- ȸȰɈȿȿȰȵȽȳȭȸȹȼȽȳ ȾȺȻȫȭȶȰȸȳɊ ȿȳȸȫȸȼȫȷȳ ȳ ȳȲȯȰȻȱȵȫȷȳ 

ȺȻȹȳȲȭȹȯȼȽȭȫ;  
- ȺȻȳȸɊȽȳȳ ȸȰȹȬȹȼȸȹȭȫȸȸɆɀ ȻȰɃȰȸȳȴ.  
șȽȯȰȶɇȸȹȹȽȷȰȽȳȷ, ɂȽȹ ȲȫȽȻȫȽȫ ȼȳȶ ȳ ȭȻȰȷȰȸȳ ȺȻȰȯȺȻȳȸȳȷȫȽȰȶɊ 

(ȼȺȰɁȳȫȶȳȼȽȫ) ȸȫ ȼȹȼȽȫȭȶȰȸȳȰ ȳ ȫȸȫȶȳȲ (ȵȹȻȻȰȵȽȳȻȹȭȵȾ) ȬȳȲȸȰȼ-Ⱥȶȫȸȫ 
ɊȭȶɊȰȽȼɊ ȼȫȷɆȷ ȭɆȮȹȯȸɆȷ ȳ ȼȫȷɆȷ ȸȰȹȬɀȹȯȳȷɆȷ ȳȸȭȰȼȽȳȻȹȭȫȸȳȰȷ ȭ 
ȯȰɊȽȰȶɇȸȹȼȽɇ ȺȻȰȯȺȻȳɊȽȳɊ. 

ȌȳȲȸȰȼ-Ⱥȶȫȸ ð ɈȽȹ ȸȰ ȺȻȹȼȽȹ Ⱥȶȫȸ ȯȰȴȼȽȭȳȴ, ɈȽȹ ȯȳȼɁȳȺȶȳȸȫ, 
ȼȽȻȫȽȰȮȳɊ, ȮȫȻȫȸȽȳɊ ȺȻȰȯȺȻȳɊȽȳɊ.  

ȍȼȰ ɈȽȳ ȵȫɂȰȼȽȭȫ ȼȺȹȼȹȬȼȽȭȾɉȽ ȯȫȶɇȸȰȴɃȰȷȾ ȻȫȲȭȳȽȳɉ ȳ 
ȺȻȹɁȭȰȽȫȸȳɉ ȬȳȲȸȰȼȫ ȳ, ȼȶȰȯȹȭȫȽȰȶɇȸȹ, Ɉȵȹȸȹȷȳȵȳ ȭ ɁȰȶȹȷ. 

șȺȻȰȯȰȶɊɊ ȹȼȸȹȭȸȹȰ ȸȫȲȸȫɂȰȸȳȰ ȬȳȲȸȰȼ - ȺȶȫȸȳȻȹȭȫȸȳɊ 
ȸȰȹȬɀȹȯȳȷȹ ȺȹȷȸȳȽɇ, ɂȽȹ Ȯȶȫȭȸȹȴ ȲȫȯȫɂȰȴ ɊȭȶɊȰȽȼɊ ȹɁȰȸȵȫ 
ɈȵȹȸȹȷȳɂȰȼȵȳɀ ȳ ȼȹɁȳȫȶɇȸɆɀ ȻȰȲȾȶɇȽȫȽȹȭ, ȫ ȽȫȵȱȰ ȼȽȻȫȽȰȮȳȳ ȹȽ 
ȻȰȫȶȳȲȫɁȳȳ ȺȻȳȸȳȷȫȰȷȹȮȹ ȺȻȹȰȵȽȫ. 

ȕȹȶȳɂȰȼȽȭȹ ȲȫȵȻɆȭɃȳɀ ȬȳȲȸȰȼ ȳȸȯȳȭȳȯȾȫȶɇȸɆɀ 
ȺȻȰȯȺȻȳȸȳȷȫȽȰȶȰȴ ȼ ȸȫɂȫȶȫ ɈȽȹȮȹ Ȯȹȯȫ ȯȹȼȽȳȮȶȹ 531,9 ȽɆȼ. ɂȰȶȹȭȰȵ, 
ȼȭȳȯȰȽȰȶɇȼȽȭȾȰȽ ȼȽȫȽȳȼȽȳȵȫ ȟȰȯȰȻȫȶɇȸȹȴ ȸȫȶȹȮȹȭȹȴ ȼȶȾȱȬɆ (Ȼȳȼ).  

Țȹ ȯȫȸȸɆȷ çȏȰȶȹȭȹȴ țȹȼȼȳȳè, Ƚȹȶɇȵȹ Ȳȫ ȺȰȻȭɆȰ ȽȻȳ ȵȭȫȻȽȫȶȫ 
2013 ȮȹȯȾ ȬɉȯȱȰȽ ȺȹȽȰȻɊȶ ȸȫȶȹȮȹȭ ȲȫȵȻɆȭɃȳɀȼɊ ȺȻȰȯȺȻȳȸȳȷȫȽȰȶȰȴ 
ȸȫ 13,5 ȷȶȻȯ ȻȾȬȶȰȴ, ȽȹȮȯȫ ȵȫȵ ȯȹȺȹȶȸȳȽȰȶɇȸȹ ȺȶȫȸȳȻȹȭȫȶȹȼɇ 
ȺȹȶȾɂȳȽɇ 5,1 ȷȶȻȯ ȻȾȬȶȰȴ. [1] 
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țȳȼȾȸȹȵ  ð Ȣȳȼȶȹ ȲȫȻȰȮȳȼȽȻȳȻȹȭȫȸȸɆɀ ȳȸȯȳȭȳȯȾȫȶɇȸɆɀ 

ȺȻȰȯȺȻȳȸȳȷȫȽȰȶȰȴ ȳ ȺȻȰȯȺȻȳȸȳȷȫȽȰȶȰȴ, ȺȻȰȵȻȫȽȳȭɃȳɀ ȯȰɊȽȰȶɇȸȹȼȽɇ 
Ⱥȹ ȼȹȬȼȽȭȰȸȸȹȷȾ ȱȰȶȫȸȳɉ 

*țȫȼɂɋȽɆ ȼȹȼȽȫȭȶȰȸɆ Ⱥȹ ȯȫȸȸɆȷ ȟȘȜ[2] 
 
ȋȸȫȶȳȽȳȵȳ ȼɂȳȽȫɉȽ, ɂȽȹ ȺȹȯȹȬȸȫɊ ȽȰȸȯȰȸɁȳɊ ȺȻȹȯȹȶȱȳȽȼɊ ȳ ȭ 

2014 ȮȹȯȾ. ȚȻȳɂȰȷ, ȮȶȫȭȸɆȷȳ ȺȻȳɂȳȸȫȷȳ ȸȫȲɆȭȫɉȽ ȼȶȰȯȾɉɄȳȰ: 
-ȸȳȲȵȫɊ ȯȹȼȽȾȺȸȹȼȽɇ ȵȻȰȯȳȽȹȭ; 
-ȾȼȳȶȳȭɃȰȰȼɊ ȸȫȶȹȮȹȭȹȰ ȬȻȰȷɊ; 
-ȾȱȰȼȽȹɂȰȸȳȰ ȻȹȼȼȳȴȼȵȹȮȹ ȲȫȵȹȸȹȯȫȽȰȶɇȼȽȭȫ ȭ ȹȽȸȹɃȰȸȳȳ 

ȷȫȶɆɀ ȺȻȰȯȺȻȳȸȳȷȫȽȰȶȰȴ; 
-ȲȫȷȰȽȸȹȰ ȺȹȭɆɃȰȸȳȰ ȫȻȰȸȯȸɆɀ ȼȽȫȭȹȵ ȭ ȵȻȾȺȸɆɀ Ȼȹȼȼȳȴȼȵȳɀ 

ȮȹȻȹȯȫɀ. 
-ȭɆȼȹȵȳȴ ȾȻȹȭȰȸɇ ȵȹȸȵȾȻȰȸɁȳȳ ȼ ȵȻȾȺȸɆȷ ȬȳȲȸȰȼȹȷ. [1] 
șȽȷȰȽȳȷ ȹȼȹȬȰȸȸȹ ȫȵȽȾȫȶɇȸɆȰ ȺȻȹȬȶȰȷɆ ȷȫȶȹȮȹ ȬȳȲȸȰȼȫ 

ȺȻȹȷɆɃȶȰȸȸɆɀ ȺȻȰȯȺȻȳɊȽȳȴ: 
1. ȘȰ ɀȭȫȽȫȰȽ ȮȻȫȷȹȽȸɆɀ ȼȺȰɁȳȫȶȳȼȽȹȭ ȷȫȻȵȰȽȹȶȹȮȹȭ; 
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2. ȜȽȹȳȷȹȼȽɇ ȺȻȹȮȻȫȷȷ ȭ țȹȼȼȳȳ ȷȸȹȮȳȷ ȺȻȰȯȺȻȳɊȽȳɊȷ ȳ 
ȹȼȹȬȰȸȸȹ ȷȫȶɆȷ ȺȻȹȼȽȹ ȸȰ Ⱥȹ ȵȫȻȷȫȸȾ;  

3. șɄȾɄȫȰȽȼɊ ȸȰȯȹȼȽȫȽȹȵ ȼȺȰɁȳȫȶɇȸȹȴ ȶȳȽȰȻȫȽȾȻɆ Ⱥȹ ȬȳȲȸȰȼ-
ȺȶȫȸȳȻȹȭȫȸȳɉ ȹȽȰɂȰȼȽȭȰȸȸɆɀ ȫȭȽȹȻȹȭ, Ƚȫȵ ȵȫȵ ȹȺɆȽ ȲȫȺȫȯȸɆɀ 
ȫȭȽȹȻȹȭ ɂȫȼȽȹ ȭ țȹȼȼȳȳ ȸȰ ȺȻȳȷȰȸȳȷ, ɀȹȽɊ ȬɆ ȼ Ƚȹɂȵȳ ȲȻȰȸȳɊ 
ȲȫȵȹȸȹȯȫȽȰȶɇȸȹȴ ȬȫȲɆ. 

șȼȸȹȭȸȹȴ ȺȻȹȬȶȰȷȹȴ ȸȫȾɂȸȹȮȹ ɀȫȻȫȵȽȰȻȫ ȼȹȼȽȫȭȶȰȸȳɊ ȬȳȲȸȰȼ-
Ⱥȶȫȸȫ ȺȻȰȯȺȻȳɊȽȳɊ ɊȭȶɊȰȽȼɊ ȼȹɂȰȽȫȸȳȰ ȺȻȹȼȽɆɀ ȳ ȭȼȰȹɀȭȫȽɆȭȫɉɄȳɀ 
ȷȰȽȹȯȹȭ ȬȳȲȸȰȼ-ȺȶȫȸȳȻȹȭȫȸȳɊ, ȸȹ ȭ țȹȼȼȳȳ ȼȺȰɁȳȿȳȵȫ ȼȹȼȽȹɊȸȳɊ 
ȻɆȸȵȫ ȾȼȶȹȱȸɊȰȽ ȺȻȹɁȰȯȾȻȾ ȻȫȲȻȫȬȹȽȵȳ ȬȳȲȸȰȼ-Ⱥȶȫȸȹȭ ȳ, 
ȼȹȹȽȭȰȽȼȽȭȰȸȸȹ, ȾɂɋȽȫ ȭ ȸȳɀ ȻɊȯȫ ȽȻȾȯȸȹ ȺȻȰȯȼȵȫȲȾȰȷɆɀ ȿȫȵȽȹȻȹȭ, ȵ 
ȵȹȽȹȻɆȷ, ȸȫȺȻȳȷȰȻ, ȹȽȸȹȼɊȽȼɊ: 

- ȾȻȹȭȰȸɇ ȳȸȿȶɊɁȳȳ,  
- ȺȶȫȭȫɉɄȳȰ ȬȫȸȵȹȭȼȵȳȰ ȳ ȸȫȶȹȮȹȭɆȰ ȼȽȫȭȵȳ, 
- ȸȰɀȭȫȽȵȫ ȳȸȿȹȻȷȫɁȳȳ ȳ ȸȰȯȹȼȽȫȽȹɂȸȹȼȽɇ ȼȽȫȽȳȼȽȳɂȰȼȵȳɀ 

ȯȫȸȸɆɀ. 
 Țȹ ȯȫȸȸȹȴ ȺȻȳɂȳȸȰ ȷȸȹȮȳȰ ȺȻȰȯȺȻȳȸȳȷȫȽȰȶȳ, ȸȰ ȳȷȰɊ 

ȼȺȰɁȳȫȶɇȸȹȮȹ ȹȬȻȫȲȹȭȫȸȳɊ, ȺȻȹȼȽȹ ȸȰ ȷȹȮȾȽ ȮȶȾȬȹȵȹ ȫȸȫȶȳȲȳȻȹȭȫȽɇ 
ȯȰɊȽȰȶɇȸȹȼȽɇ ȵȹȷȺȫȸȳȳ, ȫ ȲȸȫɂȳȽ, ɈȵȹȸȹȷȳɂȰȼȵȳȴ ɈȿȿȰȵȽ ȹȽ 
ȯȰɊȽȰȶɇȸȹȼȽȳ. 

ȗȹȯȾȶɇȸɆȴ ȺȻȳȸɁȳȺ ȯȶɊ ȷȫȶȹȮȹ ȬȳȲȸȰȼȫ ɊȭȶɊȰȽȼɊ ȽȰȷ 
ȾȸȳȭȰȻȼȫȶɇȸɆȷ ȷȹȼȽȹȷ, ȳȸȼȽȻȾȷȰȸȽȹȷ ȯȶɊ ȻȹȼȽȫ ȳ ȼȽȻȫȽȰȮȳɂȰȼȵȹȮȹ 
ȻȫȲȭȳȽȳɊ ȺȻȰȯȺȻȳɊȽȳɊ. Ȓȫ ȼɂɋȽ ȷȹȯȾȶɇȸɆɀ ȷȹȷȰȸȽȹȭ (Ȭȶȹȵȹȭ) 
ȺȻȰȯȺȻȳȸȳȷȫȽȰȶɇ ȺȹȶȾɂȫȰȽ ȾȸȳȭȰȻȼȫȶɇȸȾɉ ȭȹȲȷȹȱȸȹȼȽɇ ȫȸȫȶȳȲȫ 
ȯȰȽȫȶȰȴ, ɂȽȹ ȺȹȷȹȮȫȰȽ ȺȻȳȸɊȽɇ ȭȰȻȸȹȰ ȻȰɃȰȸȳȰ. ȕȫȵ ȳȲȭȰȼȽȸȹ, 
ȳȷȰȸȸȹ ȫȸȫȶȳȲ ȳ ȺȻȳȸɊȽȳȰ ȺȻȫȭȳȶɇȸȹȮȹ ȾȺȻȫȭȶȰȸɂȰȼȵȹȮȹ ȻȰɃȰȸȳɊ, 
ȳȮȻȫɉȽ ȻȰɃȫɉɄȾɉ Ȼȹȶɇ ȭ Ƚȹȷ, ȬȾȯȰȽ ȶȳ ȼȾɄȰȼȽȭȹȭȫȽɇ ȯȫȸȸȹȰ 
ȺȻȰȯȺȻȳɊȽȳȰ ȲȫȭȽȻȫ. 

ȗȹȯȾȶɇȸɆȴ ȷȰȽȹȯ ȬȳȲȸȰȼ - ȺȶȫȸȳȻȹȭȫȸȳɊ ȺȹȷȹȱȰȽ ȼȸȳȲȳȽ 
ȳȲȯȰȻȱȵȳ Ȳȫ ȼɂɋȽ Ɉȵȹȸȹȷȳȳ ȭȻȰȷȰȸȳ ȸȫ ȭɆɊȭȶȰȸȳȰ ȳ ȾȼȽȻȫȸȰȸȳȰ 
ȺȻȹȬȶȰȷɆ. 

ȞɂȳȽɆȭȫɊ, ɂȽȹ ȷȫȶɆȴ ȬȳȲȸȰȼ ȳȷȰȰȽ ȻɊȯ ȼȾɄȰȼȽȭȰȸȸɆɀ 
ȺȻȰȳȷȾɄȰȼȽȭ  ȺȰȻȰȯ ȵȻȾȺȸȹȴ ȺȻȹȷɆɃȶȰȸȸȹȼȽɇɉ, ȸȹ ȺȻȳ ɈȽȹȷ ȽȻȰȬȾȰȽ ȵ 
ȼȰȬȰ ȸȰ ȷȰȸɇɃȰȮȹ ȭȸȳȷȫȸȳɊ ȳ ȺȹȯȯȰȻȱȵȳ, ȺȻȳ Ƚȹȷ, ȯȫȶȰȵȹ ȸȰ ȭȼȰȮȯȫ Ȱɋ 
ȺȹȶȾɂȫɊ. 

țȫȲȻȫȬȹȽȵȫ ȷȹȯȾȶɇȸȹȮȹ ȷȰȽȹȯȫ ȬȳȲȸȰȼ ȺȶȫȸȳȻȹȭȫȸȳɊ ȸȫ 
ȺȻȰȯȺȻȳɊȽȳɊɀ ȷȫȶȹȮȹ ȬȳȲȸȰȼȫ ȸȰȹȬɀȹȯȳȷȫ, ȺȻȰȱȯȰ ȭȼȰȮȹ, ȯȶɊ 
ȵȫɂȰȼȽȭȰȸȸȹȮȹ ȺȻȰȹȬȻȫȲȹȭȫȸȳɊ Ȼȹȼȼȳȴȼȵȹȴ Ɉȵȹȸȹȷȳȵȳ. 
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ȜȾɄȰȼȽȭȾȰȽ ȷȸȹȮȹ ȵȸȳȮ ȺȹȼȭɊɄɋȸȸɆɀ ȬȳȲȸȰȼ-ȺȶȫȸȳȻȹȭȫȸȳɉ ȳ 
ȳȲȾɂȫɉɄȳɀ ȺȹȼȽȹɊȸȸȹ ȭȹȲȸȳȵȫɉɄȳȰ ȺȻȹȬȶȰȷɆ ȸȫ ȻɆȸȵȰ ȻȹȼȼȳȴȼȵȹȮȹ 
ȬȳȲȸȰȼȫ, ȸȹ, ȾɂȳȽɆȭȫɊ, ɂȽȹ ȷȰȽȹȯȾ ȬȳȲȸȰȼ-ȺȶȫȸȳȻȹȭȫȸȳɊ țȹȼȼȳɊ Ȼȹȯȳȸȹȴ 
ȸȰ ɊȭȶɊȰȽȼɊ, ȯȫȸȸɆȴ ȷȰȽȹȯ ȯȶɊ ȻȹȼȼȳȴȼȵȹȮȹ ȷȫȶȹȮȹ ȬȳȲȸȰȼȫ ȸȰȼȹȷȸȰȸȸȹ 
ȸȾȱȯȫȰȽȼɊ ȭ ȯȹȻȫȬȹȽȵȰ, Ƚȫȵ ȵȫȵ ȳȼȼȶȰȯȹȭȫȸȳɊ ȲȫȻȾȬȰȱȸɆɀ ȾɂɋȸɆɀ Ⱥȹ 
ȯȫȸȸȹȴ ȺȻȹȬȶȰȷȰ ȸȰȯȹȼȽȫȽȹɂȸȹ ȫȯȫȺȽȳȻȹȭȫȸɆ ȵ Ȼȹȼȼȳȴȼȵȳȷ ȾȼȶȹȭȳɊȷ. 

ȍ ȼȭȹȳɀ ȳȼȼȶȰȯȹȭȫȸȳɊɀ ȫȭȽȹȻ ȵȹȸɁȰȸȽȻȳȻȾȰȽ ȹȼȹȬȹȰ ȭȸȳȷȫȸȳȰ ȸȫ 
ȬȶȹȵȰ çȷȫȻȵȰȽȳȸȮè. ȚȻȰȱȯȰ ȭȼȰȮȹ ȺȹȽȹȷȾ, ɂȽȹ ȺȻȰȯȺȻȳȸȳȷȫȽȰȶɇ ȺȻȹȼȽȹ 
ȹȬɊȲȫȸ ȽɄȫȽȰȶɇȸȹ ȳȲȾɂȳȽɇ ȭȸȰɃȸɉɉ ȼȻȰȯȾ, ȵȹȸȵȾȻȰȸȽȹȭ. ȨȽȹ ȺȹȷȹȱȰȽ ȭ 
ȻȫȲȻȫȬȹȽȵȰ ȭȼȰȴ ȼȽȻȫȽȰȮȳȳ, Ƚȫȵ ȵȫȵ ȯȫȸȸɆȰ ȳȼȼȶȰȯȹȭȫȸȳɊ ȺȹȷȹȮȾȽ ȹɁȰȸȳȽɇ 
ȼȭȹȳ ȼȳȶɆ Ⱥȹ ȹȽȸȹɃȰȸȳɉ ȵ ɁȰȶȳ ȳ ȸȫȷȰɂȰȸȸȹȷȾ ȺȰȻȳȹȯȾ ȭȻȰȷȰȸȳ. 
ȏȫȸȸɆȴ ȫȼȺȰȵȽ ȭȫȱȰȸ ȵȫȵ ȯȶɊ ȸȫɂȳȸȫɉɄȰȮȹ ȺȻȰȯȺȻȳȸȳȷȫȽȰȶɊ 
(ȼȹȼȽȫȭȶɊɉɄȰȮȹ ȬȳȲȸȰȼ-Ⱥȶȫȸ ȯȶɊ ȺȹȶȾɂȰȸȳɊ ȵȻȰȯȳȽȫ), Ƚȫȵ ȳ çȸȰ ȸȹȭȳɂȵȹȭ 
ȸȫ ȻɆȸȵȰè. 

ȍ 2013 ȮȹȯȾ ȭ Ȝȣȋ ȳ ȻɊȯȰ ȼȽȻȫȸ ȐȭȻȹȺɆ ȷȫȶɆȴ ȬȳȲȸȰȼ Ȳȫȸȳȷȫȶ 
ȯȹȶɉ ȬȹȶȰȰ 50%. ȍ țȹȼȼȳȳ ȼȳȽȾȫɁȳɊ ȼȵȶȫȯɆȭȫȶȫȼɇ ȸȰȼȵȹȶɇȵȹ ȳȸȫɂȰ: 
ȯȹȶɊ ȍȍȚ, ȺȻȳȸȹȼȳȷȫɊ ȷȫȶɆȷ ȬȳȲȸȰȼȹȷ, ȼȹȼȽȫȭȶɊȶȫ ȭȼȰȮȹ 23,6% ȹȽ 
ȭȼȰȮȹ ȍȍȚ ȼȽȻȫȸɆ.  

ȍ 2012 Ȯ. ȺȻȰȲȳȯȰȸȽ ȍ. ȚȾȽȳȸ ȺȹȼȽȫȭȳȶ ȲȫȯȫɂȾ ȵ 2020 Ȯ. ȯȹȬȳȽɇȼɊ 
ȽȹȮȹ, ɂȽȹȬɆ ȷȫȶɆȴ ȬȳȲȸȰȼ ȹȬȰȼȺȰɂȳȶ ȺȹȶȹȭȳȸȾ ȭȼȰɀ ȻȫȬȹɂȳɀ ȷȰȼȽ 
ȼȽȻȫȸɆ. Țȹ ȷȸȰȸȳɉ ȫȭȽȹȻȫ, ȬȰȻɊ ȭ ȻȫȼɂɋȽ ȸɆȸȰɃȸȰȰ ȾȼȶȹȭȳɊ ȯȶɊ 
ȷȫȶȹȮȹ ȬȳȲȸȰȼȫ, ȼȽȫȽȳȼȽȳȵȾ ȻȹȼȽȫ ȷȫȶȹȮȹ ȬȳȲȸȰȼȫ Ȳȫ ȺȹȼȶȰȯȸȳȰ 3-4 
Ȯȹȯȫ (ȭ ȼȻȰȯȸȰȷ 0,3%) ð ȯȫȸȸȫɊ ɁȰȶɇ ȷȹȱȰȽ ȬɆȽɇ ȻȰȫȶȳȲȹȭȫȸȫ Ƚȹȶɇȵȹ 
ȬȶȫȮȹȯȫȻɊ ȮȶȾȬȹȵȹȷȾ ȫȸȫȶȳȲȾ ȳ ȶȳȵȭȳȯȫɁȳȳ ȼȾɄȰȼȽȭȾɉɄȳɀ ȹɃȳȬȹȵ.  

 
ȓȼȽȹɂȸȳȵȳ 
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marina_tgasy@mail333.com 

 
ȍȖȓȪȘȓȐ ȞțȌȋȘȓȜȝȓȢȐȜȕșȔ ȜȓȜȝȐȗȦ  
Șȋ ȓȘȘșȍȋȡȓșȘȘșȜȝȧ ȎșțșȑȋȘ1.  

 
ȜȹȲȯȫȸȳȰ ȼȹȹȽȭȰȽȼȽȭȾɉɄȳɀ ȽȻȰȬȹȭȫȸȳɊȷ ȹȬȰȼȺȰɂȰȸȳɊ 

ȳȸȸȹȭȫɁȳȹȸȸȹȮȹ ȺȹȽȹȵȫ Ⱦȼȶȹȭȳȴ ȹȬȸȫȻȾȱȳȭȫȰȽȼɊ ȭ ȫȸȫȶȳȲȰ 
ȺȻȰȯȺȹɂȽȰȸȳȴ ȳ ȺȻȰȯȼȽȫȭȶȰȸȳȴ ȮȹȻȹȱȫȸ, ȬȶȫȮȹȯȫȻɊ ɂȰȷȾ ȷȹȮȾȽ ȬɆȽɇ 
ȸȫȴȯȰȸɆ ȳȸȼȽȻȾȷȰȸȽɆ, ȺȻȳȮȹȯȸɆȰ ȯȶɊ ȳȸȸȹȭȫɁȳȹȸȸȹȴ ȺȹȶȳȽȳȵȳ. 
ȓȷȰȸȸȹ ȷȹȶȹȯȰȱɇ ȼɂȳȽȫȰȽȼɊ ȹȼȸȹȭȸɆȷ ȺȹȽȻȰȬȳȽȰȶȰȷ 
ȳȸȸȹȭȫɁȳȹȸȸɆɀ ȽȹȭȫȻȹȭ, ȹȬȻȫȲȾɊ ȮȻȾȺȺȾ òȸȹȭȫȽȹȻɆó. 
ȑȳȲȸȰȼȺȹȼȹȬȸȫ ȮȳȺȹȽȰȲȫ ȹ Ƚȹȷ, ɂȽȹ ȷȹȶȹȯȰȱɇ ȳȲȷȰȸɊȰȽ ȺȻȫȵȽȳȵȳ 
ȯȻȾȮȳɀ ȮȻȾȺȺ ȮȹȻȹȱȫȸ, ȾȭȶȰȵȫɊ ȳ ȹȬɅɊȼȸɊɊ ȺȹȽȻȰȬȳȽȰȶɇȼȵȳȰ 
ȳȸȸȹȭȫɁȳȳ (ȬȹȶȰȰ 40% ȺȹȽȻȰȬȳȽȰȶȰȴ ȹȬȻȫɄȫɉȽȼɊ ȭ ȭɆȬȹȻȰ ȵ ȼȹȭȰȽȾ 
ȳ ȷȸȰȸȳɉ ȹȵȻȾȱȫɉɄȳɀ). ȨȽȹ ȺȻȳȭȹȯȳȽ ȵ ȿȹȻȷȳȻȹȭȫȸȳɉ ȳ 
ȳȲȷȰȸȰȸȳɉ ȹȼȽȫȭɃȳɀȼɊ ȼȹȼȽȫȭȶɊɉɄȳɀ ȺȹȭȰȯȰȸȳɊ. 

Ȝ ɁȰȶɇɉ ȭɆɊȭȶȰȸȳɊ ȺȻȰȯȺȹɂȽȰȸȳȴ ȳ ȺȻȰȯȼȽȫȭȶȰȸȳȴ ȮȹȻȹȱȫȸ 
ȬɆȶ ȺȻȰȯȺȻȳȸɊȽ ȼȺȰɁȳȫȶɇȸɆȴ ȹȺȻȹȼ2, ȭ ȵȹȽȹȻȹȷ ȳȼȼȶȰȯȹȭȫȶȳȼɇ 
ȭɆȬȹȻȹɂȸȫɊ ȼȹȭȹȵȾȺȸȹȼȽɇ  òȷȹȶȹȯȰȱɇó (ȮȻȾȺȺɆ șȷȼȵȫ (36 
ȻȰȼȺȹȸȯȰȸȽȹȭ), ȘȹȭȹȼȳȬȳȻȼȵȫ (34 ȻȰȼȺȹȸȯȰȸȽȫ), ȝȹȷȼȵȫ (40 
ȻȰȼȺȹȸȯȰȸȽȹȭ), ȗȹȼȵȭɆ (24 ȻȰȼȺȹȸȯȰȸȽȫ)) ȳ ȭɆȬȹȻȹɂȸȫɊ ȼȹȭȹȵȾȺȸȹȼȽɇ 
òȭȲȻȹȼȶɆȰó3 ȝȹȷȼȵȫ (40 ȻȰȼȺȹȸȯȰȸȽȹȭ).  

 
 
 
 
 

                                                             
1ȓȼȼȶȰȯȹȭȫȸȳȰ ȺȻȹȭȰȯȰȸȹ  ȺȻȳ ȿȳȸȫȸȼȹȭȹȴ ȺȹȯȯȰȻȱȵȰ țȎȘȟ (ȮȻȫȸȽ 
14-12-70004). 
2 șȺȻȹȼ ȺȻȹȭȰȯȰȸ ȷȰȽȹȯȹȷ ȳȸȽȰȻȭɇɉ ȭ ȫȺȻȰȶȰ-ȷȫȰ 2014. ȍ 
ȹȻȮȫȸȳȲȫɁȳȳ ȺȻȹȭȰȯȰȸȳɊ ȹȺȻȹȼȫ ȼȾɄȰȼȽȭȰȸȸȫ ȲȫȼȶȾȮȫ 
ȕ.Ȝ.ȚȻȹɀȹȻȰȸȵȹȭȹȴ. 
3ȑȳȽȰȶȳ ȮȹȻȹȯȫ ȭ ȭȹȲȻȫȼȽȰ ȹȽ 31 Ȯȹȯȫ ȯȹ 50 ȶȰȽ. 

mailto:marina_tgasy@mail333.com
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ȝȫȬȶȳɁȫ 1. ȎȻȾȺȺȳȻȹȭȵȫ ȻȰȼȺȹȸȯȰȸȽȹȭ  
Ⱥȹ ȭȹȲȻȫȼȽȸɆȷ ȵȫȽȰȮȹȻȳɊȷ, ɂȰȶ 

ȮȹȻȹȯ/ ȭȹȲȻȫȼȽ 17-20 21-23 24-25 25-30 

ȘȹȭȹȼȳȬȳȻȼȵ 6 22 4 2 

șȷȼȵ 9 24 3 - 

ȝȹȷȼȵ 8 27 5 - 

ȗȹȼȵȭȫ 16 7 1 - 

 
ȋȾȯȳȽȹȻȳȰȴ ȺȻȹȭȹȯȳȷȹȮȹ ȹȺȻȹȼȫ ɊȭȶɊȶȫȼɇ ȸȰ 

ȻȰȺȻȰȲȰȸȽȫȽȳȭȸȫɊ, ȫ ɁȰȶȰȭȫɊ ȭɆȬȹȻȵȫ - ȭȸȳȷȫȸȳȰ ȬɆȶȹ ȼȹȼȻȰȯȹȽȹɂȰȸȹ 
ȸȫ ȿȹȵȾȼȸȹȴ ȮȻȾȺȺȰ ȼȹɁȳȫȶɇȸȹ ȫȵȽȳȭȸȹȴ ȷȹȶȹȯȰȱȳ, ȺȹȭȰȯȰȸȳȰ 
ȵȹȽȹȻȹȴ ȻȫȼȼȷȫȽȻȳȭȫȶȹȼɇ ȵȫȵ ȵȫȽȫȶȳȲȫȽȹȻ ȺȻȳȹȻȳȽȰȽȹȭ ȮȻȾȺȺȹȭȹȮȹ 
ȺȹȭȰȯȰȸȳɊ. ȎȻȾȺȺȳȻȹȭȹɂȸȫɊ ȼȹȭȹȵȾȺȸȹȼȽɇ òȭȲȻȹȼȶɆȰó ȭɆȺȹȶȸɊȶȫ 
ȿȾȸȵɁȳɉ ȬȫȲɆ ȼȻȫȭȸȰȸȳɊ. ȎȹȽȹȭȸȹȼȽɇ ȵ ȾɂȫȼȽȳɉ ȭ ȹȺȻȹȼȰ ȭ 
ȸȫȳȬȹȶɇɃȰȴ ȼȽȰȺȰȸȳ ȺȻȹɊȭȳȶȫ ȷȹȶȹȯȰȱɇ (ȼȹȮȶȫȼȳȰ ȸȫ ȾɂȫȼȽȳȰ 
ȭȲȻȹȼȶɆɀ: ȭ ȼȻȰȯȸȰȷ ȹȯȳȸ ȳȲ ȽȻȰɀ, ȯȶɊ ȷȹȶȹȯȰȱȳ - ȺȻȫȵȽȳɂȰȼȵȳ 
ȵȫȱȯɆȴ). ȜȽȻȰȷȶȰȸȳȰ ȭɆȻȫȲȳȽɇ ȼȹȬȼȽȭȰȸȸȾɉ ȵȫȻȽȳȸȾ ȷȳȻȫ 
ȺȹȲȳɁȳȹȸȳȻȾȰȽȼɊ ȵȫȵ ȭȫȱȸȹȰ ȾȼȶȹȭȳȰ ȮȰȸȰȻȳȻȹȭȫȸȳɊ ȳȲȷȰȸȰȸȳȴ, 
ȵȹȼȭȰȸȸȹ ȼȭȳȯȰȽȰȶɇȼȽȭȾȰȽ ȹ ȼȽȰȺȰȸȳ ȳȸȸȹȭȫɁȳȹȸȸȹȼȽȳ. 

ȍ ȭɆȬȹȻȵȾ ȭȵȶɉɂȰȸɆ ȮȹȻȹȱȫȸȰ ȭ ȭȹȲȻȫȼȽȰ 21-23 ȶȰȽ, (ȼȽȾȯȰȸȽɆ 
ȼȽȫȻɃȳɀ ȵȾȻȼȹȭ ȳ ȸȰȯȫȭȸȳȰ ȭɆȺȾȼȵȸȳȵȳ), ȵȽȹ ȹȺȻȰȯȰȶɊȰȽȼɊ ȼ ȷȰȼȽȹȷ 
ȱȳȽȰȶɇȼȽȭȫ ȳ ȺȻȹȿȰȼȼȳȰȴ, ɂɇȳ ȺȻȰȯȼȽȫȭȶȰȸȳɊ ȸȫȳȬȹȶȰȰ 
ɀȫȻȫȵȽȰȻȳȲȾɉȽ ȺȹȽȰȸɁȳȫȶ ȳȸȸȹȭȫɁȳȹȸȸȹȮȹ ȺȹȽȹȵȫ. òȚȰȻȰȭȰȼó ȭ 
ȼȹȼȽȫȭȰ ȹȺȻȹɃȰȸȸɆɀ ȭ ȼȽȹȻȹȸȾ ȱȰȸɄȳȸ ȼȹȹȽȭȰȽȼȽȭȾȰȽ ȷȳȻȹȭȹȴ 
ȼȽȫȽȳȼȽȳȵȰ ȮȰȸȯȰȻȸȹȮȹ ȼȹȹȽȸȹɃȰȸȳɊ.  
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ȝȫȬȶȳɁȫ 2. ȎȻȾȺȺȳȻȹȭȵȫ ȻȰȼȺȹȸȯȰȸȽȹȭ Ⱥȹ ȮȰȸȯȰȻȸȹȷȾ ȺȻȳȲȸȫȵȾ, ɂȰȶ* 

 ȑ ȗ 

ȘȹȭȹȼȳȬȳȻȼȵ 28 6 

șȷȼȵ 27 9 

ȝȹȷȼȵ 32 8 

ȗȹȼȵȭȫ 18 6 

31-50 ȶȰȽ 28 12 

 *ȚȻȳȷȰɂȫȸȳȰ - ȿȹȻȷȫ ȭȹȺȻȹȼȫ çȍȫɃ Ⱥȹȶ?è  
 
ȞȻȹȭȰȸɇ ȹȬȻȫȲȹȭȫȸȳɊ ȻȫȼȼȷȫȽȻȳȭȫȰȽȼɊ ȲȸȫɂȳȷɆȷ ȭȭȳȯȾ 

ȺȻȰȯȼȽȫȭȶȰȸȳȴ ȹ Ƚȹȷ, ɂȽȹ ȼȽȫȻȽȹȭɆȰ ȾȼȶȹȭȳɊ ȯȶɊ ȳȸȸȹȭȫɁȳȹȸȸɆɀ 
ȺȻȫȵȽȳȵ ȺȻȰȯȺȹȶȹȱȳȽȰȶɇȸȹ ȭɆɃȰ Ⱦ ȳȷȰɉɄȳɀ ȹȬȻȫȲȹȭȫȸȳȰ ȳȶȳ 
ȸȫɀȹȯɊɄȳɀȼɊ ȭ ȹȬȻȫȲȹȭȫȽȰȶɇȸɆɀ ȼȻȰȯȫɀ ȭ ȺȻȹɁȰȼȼȰ ȰȮȹ ȺȹȶȾɂȰȸȳɊ. 

 
ȝȫȬȶȳɁȫ 3. ȎȻȾȺȺȳȻȹȭȵȫ ȻȰȼȺȹȸȯȰȸȽȹȭ Ⱥȹ ȾȻȹȭȸɉ ȹȬȻȫȲȹȭȫȸȳɊ, ɂȰȶ* 

 ȜȻȰȯȸȰȰ 
ȺȻȹȿȰȼȼȳ-
ȹȸȫȶɇȸȹȰ 

ȘȰȹȵȹȸɂȰȸȸȹȰ 
ȭɆȼɃȰȰ 

ȍɆȼɃȰȰ ȏȭȫ ȳ 
ȬȹȶȰȰ 
ȭɆȼɃȳɀ 

ȘȹȭȹȼȳȬȳȻȼȵ - 21 13 - 

șȷȼȵ 5 25 6 - 

ȝȹȷȼȵ - 29 10 1 

ȗȹȼȵȭȫ 1 20 3 - 

31-50 ȶȰȽ 2 4 29 5 

 *ȚȻȳȷȰɂȫȸȳȰ - ȿȹȻȷȫ ȭȹȺȻȹȼȫ çȞȵȫȱȳȽȰ ȍȫɃ ȾȻȹȭȰȸɇ ȹȬȻȫȲȹȭȫȸȳɊè  
 
ȍȽȹȻȹȰ ȭɆȼɃȰȰ ȹȬȻȫȲȹȭȫȸȳȰ ȻȫȼȼȷȫȽȻȳȭȫȰȽȼɊ ȭȫȱȸȹȴ 

ɀȫȻȫȵȽȰȻȳȼȽȳȵȹȴ ȿȹȻȷȳȻȹȭȫȸȳɊ ȳȸȸȹȭȫɁȳȹȸȸȹȮȹ ȺȹȭȰȯȰȸȳɊ, Ƚȫȵ ȵȫȵ 
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ȼȭȳȯȰȽȰȶɇȼȽȭȾȰȽ ȹ ȭȹȲȷȹȱȸȹȼȽɊɀ ȭȲȫȳȷȹȯȹȺȹȶȸȰȸȳɊ 
ȺȻȹȿȰȼȼȳȹȸȫȶɇȸɆɀ ȵȹȷȺȰȽȰȸɁȳȴ ȯȹ ȼȹȼȽȫȭȫ, ȺȹȭɆɃȫɉɄȰȮȹ ȵȫȵ 
ȳȸȯȳȭȳȯȾȫȶɇȸȾɉ ȵȹȸȵȾȻȰȸȽȹȼȺȹȼȹȬȸȹȼȽɇ - ȸȫ ȻɆȸȵȰ ȽȻȾȯȫ, Ƚȫȵ ȳ 
ȺȻȳȮȹȯȸȹȼȽɇ ȯȶɊ "ȵȹȷȫȸȯȸȹȴ" ȻȫȬȹȽɆ. ȚȰȻȰȵȻȰȼȽȸȹȼȽɇ ȺȻȹȿȰȼȼȳȳ ȳ 
ȵȭȫȶȳȿȳȵȫɁȳȳ, ȺȹȶȾɂȰȸȸȹȴ ȺȻȳ ȹȵȹȸɂȫȸȳȳ ȭȾȲȫ, ȽȹȱȰ ȾȵȫȲɆȭȫȰȽ ȸȫ 
ȸȰȹȻȯȳȸȫȻȸȹȼȽɇ ȺȻȹȿȰȼȼȳȹȸȫȶɇȸȹȮȹ ȼȫȷȹȹȺȻȰȯȰȶȰȸȳɊ ȾɂȫȼȽȸȳȵȹȭ 
ȹȺȻȹȼȫ. 

 
ȝȫȬȶȳɁȫ 4. ȎȻȾȺȺȳȻȹȭȵȫ ȻȰȼȺȹȸȯȰȸȽȹȭ Ⱥȹ ȼȹȹȽȭȰȽȼȽȭȳɉ 

ȺȻȰȯȺȹȶȫȮȫȰȷȹȴ ȺȻȹȿȰȼȼȳȳ ȺȹȶȾɂȰȸȸȹȴ ȼȺȰɁȳȫȶɇȸȹȼȽȳ, ɂȰȶ* 

 ȏȫ ȘȰȽ ȘȰȽ ȿȳȸȫȶɇȸȹȮȹ ȻȰɃȰȸȳɊ 

ȘȹȭȹȼȳȬȳȻȼȵ 20 4 10 

șȷȼȵ 21 9 6 

ȝȹȷȼȵ 17 7 16 

ȗȹȼȵȭȫ 8 5 11 

31-50 ȶȰȽ* 24 16 - 

 *ȚȻȳȷȰɂȫȸȳȰ - ȿȹȻȷȫ ȭȹȺȻȹȼȫ çȠȹȽȰȶȳ ȶȳ ȬɆ ȭɆ ȻȫȬȹȽȫȽɇ Ⱥȹ 
ȺȻȹȿȰȼȼȳȳ?è. ȏȶɊ ȭȹȲȻȫȼȽȸȹȴ ȮȻȾȺȺɆ 31-50 ȶȰȽ ȹȺȻȹȼ ȯȶɊ ȬɆȶ 
ȵȹȻȻȰȵȽȳȻȹȭȫȸ ȭ ȭȳȯȰ:  çțȫȬȹȽȫȰȽȰ ȶȳ ȍɆ Ⱥȹ ȺȻȳȹȬȻȰȽȰȸȸȹȴ ȭ ȭȾȲȰ 
ȺȻȹȿȰȼȼȳȳ?è 

 
ȏȹȶɊ ȺȻȰȯȺȹȶȫȮȫɉɄȳɀ ȻȫȬȹȽȫȽɇ Ⱥȹ ȺȹȶȾɂȫȰȷȹȴ ȺȻȹȿȰȼȼȳȳ 

ȺȻȰȹȬȶȫȯȫȰȽ. șȯȸȫȵȹ, ȸȫȺȻȳȷȰȻ, ȭ ȝȹȷȼȵȰ ȵȹȶȳɂȰȼȽȭȹ 
ȺȹȶȹȱȳȽȰȶɇȸɆɀ ȹȽȭȰȽȹȭ ȬȶȳȲȵȹ ȼ ȵȹȶȳɂȰȼȽȭȹȷ ȲȫȽȻȾȯȸȳȭɃȳɀȼɊ 
ȹȽȭȰȽȳȽɇ. ȍ ȗȹȼȵȭȰ (ȮȹȻȹȯȰ ȼȫȷɆɀ ɃȳȻȹȵȳɀ ȭȹȲȷȹȱȸȹȼȽȰȴ 
ȺȻȹȿȰȼȼȳȹȸȫȶɇȸȹȮȹ ȼȫȷȹȹȺȻȰȯȰȶȰȸȳɊ) ȺȻȰȹȬȶȫȯȫȰȽ ȵȹȶȳɂȰȼȽȭȹ ȸȰ 
ȹȺȻȰȯȰȶȳȭɃȳɀȼɊ. ȜȽȫȽȳȼȽȳȵȫ ȹȽȭȰȽȹȭ ȻȰȼȺȹȸȯȰȸȽȹȭ ȼȽȫȻɃȰȮȹ 
ȺȹȵȹȶȰȸȳɊ ȺȹȵȫȲɆȭȫȰȽ, ɂȽȹ ȬȹȶȰȰ 40% ȹȺȻȹɃȰȸȸɆɀ ɀȹȽȰȶȳ ȬɆ 
ȼȷȰȸȳȽɇ ȻȫȬȹȽȾ ȸȫ ȬȹȶȰȰ ȺȹȯɀȹȯɊɄȾɉ. ȨȽȹ ȷȹȱȰȽ ȬɆȽɇ 
ȼȭȳȯȰȽȰȶɇȼȽȭȹȷ ȼȯȭȳȮȫ ȺȻȳȹȻȳȽȰȽȹȭ ȵȫȵ ȭ ȼȽȹȻȹȸȾ ȵȹȷȿȹȻȽȫ  
ȳȸȯȳȭȳȯȾȫȶɇȸɆɀ ȺȻȹȳȲȭȹȯȼȽȭȰȸȸɆɀ ȳȶȳ ȵȫȻɇȰȻȸɆɀ ȺȹȲȳɁȳȴ, Ƚȫȵ ȳ 
ȳȸȽȰȻȰȼȫ ȵ ȱȳȲȸȳ. 
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șɁȰȸȵȳ ȼȹȬȼȽȭȰȸȸȹȮȹ ȬȶȫȮȹȼȹȼȽȹɊȸȳɊ, ȭȲɊȽɆȰ ȭ ȼȹȹȽȸȹɃȰȸȳȳ 
ȼȹ ȼȽȫȽȳȼȽȳȵȹȴ Ⱥȹ ȱȳȲȸȰȸȸɆȷ ɁȰȶɊȷ ȳ ɁȰȸȸȹȼȽɊȷ ȻȰȼȺȹȸȯȰȸȽȹȭ 
ȺȹȲȭȹȶɊɉȽ ȺȹȸɊȽɇ ȷȹȽȳȭɆ ȳȸȸȹȭȫɁȳȹȸȸȹȮȹ ȺȹȭȰȯȰȸȳɊ. 
 

ȝȫȬȶȳɁȫ 5. ȎȻȾȺȺȳȻȹȭȵȫ ȻȰȼȺȹȸȯȰȸȽȹȭ  
Ⱥȹ ȷȫȽȰȻȳȫȶɇȸȹȷȾ ȺȹȶȹȱȰȸȳɉ, ɂȰȶ* 

 ȘȳȲȵȹȰ ȘȳȱȰ ȼȻȰȯȸȰȮȹ ȜȻȰȯȸȰȰ ȍɆɃȰ ȼȻȰȯȸȰȮȹ 

ȘȹȭȹȼȳȬȳȻȼȵ - 2 28 4 

șȷȼȵ - 3 24 9 

ȝȹȷȼȵ 2 9 23 6 

ȗȹȼȵȭȫ 2 4 13 5 

31-50 ȶȰȽ 5 18 9 8 

 *ȚȻȳȷȰɂȫȸȳȰ - ȿȹȻȷȫ ȭȹȺȻȹȼȫ çȕȫȵ ȭɆ ȹɁȰȸȳȭȫȰȽȰ ȼȭȹȰ 
ȷȫȽȰȻȳȫȶɇȸȹȰ ȺȹȶȹȱȰȸȳȰ?è 

 
Ȟ ȷȹȶȹȯȰȱȳ ȺȻȳȹȻȳȽȰȽȸɆ ɁȰȸȸȹȼȽȳ ȼȰȷɇȳ, ɂȰȶȹȭȰɂȰȼȵȳɀ 

ȹȽȸȹɃȰȸȳȴ ȳ ȻȫȲȭȳȽȳɊ. țȰȼȺȹȸȯȰȸȽɆ, ȹɁȰȸȳȭɃȳȰ ȼȭȹȰ ȷȫȽȰȻȳȫȶɇȸȹȰ 
ȺȹȶȹȱȰȸȳȰ òȭɆɃȰ ȼȻȰȯȸȰȮȹó ȭ ɁȰȸȸȹȼȽɊɀ ȳ ɁȰȶɊɀ ȼȽȫȭɊȽ ȵȫȻɇȰȻȾ ȳ 
ȷȫȽȰȻȳȫȶɇȸɆȴ ȯȹȼȽȫȽȹȵ, ȽȹȮȯȫ ȵȫȵ ȹȽȭȰȽȳȭɃȳȰ òȸȳȲȵȹȰó ȳȶȳ òȸȳȱȰ 
ȼȻȰȯȸȰȮȹó ȬȹȶɇɃȰ ȹȻȳȰȸȽȳȻȹȭȫȸɆ ȹȽȸȹɃȰȸȳɊ, ȺȹȷȹɄɇ ȷȳȻȾ ȳ 
ȺȾȽȰɃȰȼȽȭȳɊ.  

 



 
ȚȻȳȷȰɂȫȸȳȰ - ȿȹȻȷȫ ȭȹȺȻȹȼȫ çȕȫȵȹȭɆ ȍȫɃȳ ȱȳȲȸȰȸȸɆȰ ɁȰȸȸȹȼȽȳ?è 
 

țȳȼȾȸȹȵ 1. ȎȻȾȺȺȳȻȹȭȵȫ ȻȰȼȺȹȸȯȰȸȽȹȭ Ⱥȹ ȱȳȲȸȰȸȸɆȷ ɁȰȸȸȹȼȽɊȷ ȭ % ȭ ȹȬɄȰȷ ȵȹȶȳɂȰȼȽȭȰ ȹȺȻȹɃȰȸȸɆɀ 


