
èÎéÎíîáìíîÞê êíÞÎîä  

Î éÜïæä ïæìÜËéä 

 

çïòøæäå éÜòÎêéÜçøéäå 

îáñéÎóéäå ïéÎÞáìíäîáî 

 

 

 

 

 

 

 

òôøáòîI 
óæöîïìïäI 

ã 
íáùéîïâôåôãáîîI 
óá óñáîòðïñóI 

 
 
 
 

îáôëïãéê çôñîáì 
 

MINISTRY OF EDUCATION  

AND SCIENCE OF UKRAINE  

 

LUTSK NATIONAL   

TECHNICAL  UNIVERSITY  

 

 

 

 

 

 

 

ADVANCES  
IN   

MECHANICAL 
ENGINEERING  

AND  TRANSPORT  

 
 
  
 

SCIENTIFIC JOURNAL  
 

 

 

ISSN 2313 -5425 

 

 

 
 

 

 

 

 

 

 
http: // a v tomash.lntu.edu.ua  

 

 

 
çïòøæ       LUTSK   

ɰ 2 (6) 

2016 



 

 

ïàæ 621.01:629.33  
 
 

íďēüčĉÏ ĎāđĉĊćĊÿÏÛ þ ĈüĔĄĉĊýďĀďþüĉĉÏ Ďü ĎČüĉčċĊČĎÏ. éüďĆĊþĄą ĂďČĉüć. µ çďĒĘĆ: 
çďĒĘĆĄą éîï, 2016.µ Õ2(6).µ 176 č. 

 
 
Þ ĈüĎāČÏüćüđ ĉüďĆĊþĊÿĊ ĂďČĉüćď þĄčþÏĎćĚĚĎĘčě ČāăďćĘĎüĎĄ ĉüďĆĊþĄđ ĀĊčćÏĀĂāĉĘ 

Ďü ĉüďĆĊþĊ-ĀĊčćÏĀĉĄđ ČĊăČĊýĊĆ þ ÿüćďăÏ ĈüĔĄĉĊýďĀďþüĉĉě, üþĎĊĈĊýÏćĘĉĊÿĊ ĎČüĉčċĊČĎď, 
ĎČüĉčċĊČĎĉĄđ čĄčĎāĈ Ï ĎČüĉčċĊČĎĉĄđ ĎāđĉĊćĊÿÏą ĉü üþĎĊĈĊýÏćĘĉĊĈď ĎČüĉčċĊČĎÏ, ü 
ĎüĆĊĂ, ĈüĎāĈüĎĄēĉĊÿĊ Ďü ĆĊĈċ±ĚĎāČĉĊÿĊ ĈĊĀāćĚþüĉĉě ĎāđĉÏēĉĄđ ċČĊĒāčÏþ Ďü čĄčĎāĈ. 

 
 

íþÏĀĊĒĎþĊ ċČĊ ĀāČĂüþĉď ČāÖčĎČüĒÏĚ 
ĀČďĆĊþüĉĊÿĊ ăüčĊýď ĈüčĊþĊÛ ÏĉĐĊČĈüĒÏÛ µ æÞ Õ20504-10304ì þÏĀ 30.12.2013Č. 

 

éüďĆĊþĄą ĂďČĉüć þĆćĚēāĉĄą ĀĊ ëāČāćÏĆď ĉüďĆĊþĄđ ĐüđĊþĄđ þĄĀüĉĘ ïĆČüÛĉĄ  
ăÿÏĀĉĊ ĉüĆüăď èÏĉÏčĎāČčĎþü ĊčþÏĎĄ Ï ĉüďĆĄ ïĆČüÛĉĄ Õ 528 þÏĀ 12.05.2015Č.  

 
 
 

ìáàÜæòÎåéÜ æêçáßÎû 
 

ëďčĎĚćĘÿü í.Î., Ā.Ď.ĉ., ċČĊĐāčĊČ, çďĒĘĆĄą éîï (ÿĊćĊþĉĄą ČāĀüĆĎĊČ); àÏĀďđ Þ.ð., 
Ā.Ď.ĉ., ċČĊĐāčĊČ, çďĒĘĆĄą éîï (ăüčĎďċĉĄĆ ÿĊćĊþĉĊÿĊ ČāĀüĆĎĊČü), ëćĊčĆĄą Þ.ê., Ā.Ď.ĉ., 
ċČĊĐāčĊČ, æĄÛþčĘĆĄą ĉüĒÏĊĉüćĘĉĄą ďĉÏþāČčĄĎāĎ ýďĀÏþĉĄĒĎþü Ï üČđÏĎāĆĎďČĄ (ăüčĎďċĉĄĆ 

ÿĊćĊþĉĊÿĊ ČāĀüĆĎĊČü); íüđĉĊ Þ.ë., Ā.Ď.ĉ., ċČĊĐāčĊČ, éüĒÏĊĉüćĘĉĄą ĎČüĉčċĊČĎĉĄą 
ďĉÏþāČčĄĎāĎ (ăüčĎďċĉĄĆ ÿĊćĊþĉĊÿĊ ČāĀüĆĎĊČü); ûČĊĔāþĄē è.ë., Ā.Ď.ĉ., ċČĊĐāčĊČ, 
çďĒĘĆĄą éîï (ăüčĎďċĉĄĆ ÿĊćĊþĉĊÿĊ ČāĀüĆĎĊČü); æĊăüēďĆ Î.í., Ć.Ď.ĉ., ĀĊĒāĉĎ, çďĒĘĆĄą 
éîï (þÏĀċĊþÏĀüćĘĉĄą čāĆČāĎüČ); ÞćüĀďĎ ÞüćāĉĎĄĉ, PhD. Eng., éüĒÏĊĉüćĘĉĄą ÏĉčĎĄĎďĎ 
ċČĊāĆĎďþüĉĉě ĈüĔĄĉ Ďü ĊýćüĀĉüĉĉě Āćě čÏćĘčĘĆĊÿĊ ÿĊčċĊĀüČčĎþü Ï đüČēĊþĊÛ 

ċČĊĈĄčćĊþĊčĎÏ (INMA, ìďĈďĉÏě); ÞČĂāĕ è.Þ., Ć.Ď.ĉ., ĀĊĒāĉĎ, çďĒĘĆĄą éîï; 

ßĊćĊþüēďĆ Î.ë., Ć.Ď.ĉ., ĀĊĒāĉĎ, çďĒĘĆĄą éîï; ßĊćěēďĆ í.Ç., Ć.Ď.ĉ., ĀĊĒāĉĎ, çďĒĘĆĄą 
éîï; ãüýĊćĊĎĉĄą ê.Þ., Ć.Ď.ĉ., ĀĊĒāĉĎ, çďĒĘĆĄą éîï; æĊþüćĘĊþ è.è., Ā.Ď.ĉ., 
ċČĊĐāčĊČ, ÞčāČĊčÏąčĘĆĄą ĉüďĆĊþĊ-ĀĊčćÏĀĉĄą ÏĉčĎĄĎďĎ ĈāđüĉÏăüĒÏÛ ćĘĊĉüČčĎþü 

ìĊčÏąčĘĆĊÛ üĆüĀāĈÏÛ čÏćĘčĘĆĊÿĊčċĊĀüČčĘĆĄđ ĉüďĆ; æČüþēāĉĆĊ ê.ë., Ā.Ď.ĉ., ċČĊĐāčĊČ, 
âĄĎĊĈĄČčĘĆĄą ĀāČĂüþĉĄą ĎāđĉĊćĊÿÏēĉĄą ďĉÏþāČčĄĎāĎ; çüĉāĒĘ ê.í., Ā.Ď.ĉ., ĀĊĒāĉĎ, éï 
ÈçĘþÏþčĘĆü ëĊćÏĎāđĉÏĆü×; èüĆčĄĈĊþĄē ê.Þ., Ā.Ď.ĉ., ċČĊĐāčĊČ, çďĒĘĆĄą éîï; 
èüČēďĆ Þ.Î., Ā.Ď.ĉ., ċČĊĐāčĊČ, çďĒĘĆĄą éîï; èüĎāąēĄĆ Þ.ë., Ā.Ď.ĉ., ċČĊĐāčĊČ, 

éüĒÏĊĉüćĘĉĄą ĎČüĉčċĊČĎĉĄą ďĉÏþāČčĄĎāĎ; èďČĊþüĉĄą Î.í., Ć.Ď.ĉ., ĀĊĒāĉĎ, çďĒĘĆĄą 
ĉüĒÏĊĉüćĘĉĄą ĎāđĉÏēĉĄą ďĉÏþāČčĄĎāĎ; êćāĆčüĉĀČāĉĆĊ Þ.ë,, Ā.Ď.ĉ., ċČĊĐāčĊČ, 
ñĈāćĘĉĄĒĘĆĄą ĉüĒÏĊĉüćĘĉĄą ďĉÏþāČčĄĎāĎ; ìĄđĎāČ èüČĒÏĉ, PhD. Eng., ÎĉčĎĄĎďĎ 
üþĎĊĈĊýÏćĘĉĊÿĊ ĎČüĉčċĊČĎď (ëĊćĘĕü); ìďĀĘ Þ.à., Ā.Ď.ĉ., ċČĊĐāčĊČ, çďĒĘĆĄą éîï; 
íüþēďĆ ë.ë., Ā.Ď.ĉ., ċČĊĐāčĊČ, ČāĆĎĊČ çďĒĘĆĊÿĊ éîï; íāćāăĉĘĊþ á.ç., Ć.Ď.ĉ., ĀĊĒāĉĎ, 

çďĒĘĆĄą éîï; òĄăĘ Î.Ç., Ć.Ď.ĉ., ĀĊĒāĉĎ, çďĒĘĆĄą éîï; ñüĈāĀ ÜĔČüĐ, Dr. -Ing., ÞÜî 
ÈDornier Consulting× (éÏĈāēēĄĉü); ôþüý±ĚĆ Þ.Î., Ā.Ď.ĉ., ċČĊĐāčĊČ, çďĒĘĆĄą éîï. 

 
 

àČďĆďÖĎĘčě ăü ČÏĔāĉĉěĈ ÞēāĉĊÛ ČüĀĄ  
çďĒĘĆĊÿĊ ĉüĒÏĊĉüćĘĉĊÿĊ ĎāđĉÏēĉĊÿĊ ďĉÏþāČčĄĎāĎď 

(ëČĊĎĊĆĊć Õ12 þÏĀ 24.05.2016Č.) 
 

 
 
 

Æ çďĒĘĆĄą éîï, 2016



 

, 2016, 2̄ (6) 3 
 

ãèÎíî 
  

CONTENT  
 

çüýāĒĆüč ß., íćüþĄĉčĆüč í., ÞĄćďĎĄāĉǟ Þ., 
èĄĒĆěþĄēĚč î., æüĉüċĆĄāĉǟ I.  
íČüþĉĄĎāćĘĉüě ĊĒāĉĆü ČüýĊĎė ĀĄăāćĘ-
ĉĊÿĊ ĀþĄÿüĎāćě ĉü üþĄüĒĄĊĉĉĊĈ ĎĊċćĄþā 
JP-8 č ĀĊýüþĆüĈĄ ċČĄčüĀĆĄ ďćďēĔüĚĕāą 
ĒāĎüĉĊþĊā ēĄčćĊ Ą ĈāĎĄćĊþĊÿĊ ęĐĄČü 
ČüċčĊþĊÿĊ Ĉüčćü ¥¥¥¥¥¥¥¥¥¥¥¥¥.. 6  

G. Labeckas, S. Slavinskas, V. Vilutienǟ,  
T. Mickeviļius, I.  Kanapkienǟ  
Comparative performance of a diesel engine 
with aviation JP-8 fuel treated with cetane 
improving additive and rapeseed biodiesel ¥ 6 

     

ìĄýÏĒĆü Î., àČĊʟĀăÖć ë. 
ÜĉüćÏă þÏĀĈĊþ čĄčĎāĈ ýāăċāĆĄ ÿČĊĈüĀčĘ-
ĆĄđ ĎČüĉčċĊČĎĉĄđ ăüčĊýÏþ ĉü ċČĄĆćüĀÏ 
ĈďĉÏĒĄċüćĘĉĊÛ ĎČüĉčċĊČĎĉĊÛ ĆĊĈċüĉÏÛ þ 
çĚýćÏĉÏ ¥¥¥¥¥¥¥¥¥¥¥¥¥¥..¥¥¥.. 12  

I.  Rybicka, P. DroŦdziel  
Analysis of safety systems damage in public 
transport vehicles on the example of the 
municipal transport company in Lublin ¥.. 12 

     

íĈāĔāĆ è., àĊýĂüĉčĘĆü è., 
àĊýĂüĉčĘĆĄą ë.  
ÜĉüćÏă ēüčď ċāČāþāăāĉĉě Ďü ăüþüĉĎüĂāĉĊčĎÏ 
ĊýČüĉĊÿĊ ĈÏčĘĆĊÿĊ ĈüČĔČďĎď þ Ĉ. âāĔoþ ¥ 18  

M . śmieszek, M . DobrzaŒska, P. DobrzaŒski  
An analysis of transportation times and the 
loading of the selected line of urban 
communication in Rzesz·w ¥¥¥¥¥¥.¥¥ 18 

     

ÜĉĀČÏąēďĆ ê.Þ., ñþĄĕďĉ é.Þ.,  
ëČĊĒĚĆ Þ.ê., ôĄĈēďĆ ê.ë. 
ÜĉüćÏă üþüČÏąĉĊčĎÏ ĉü üþĎĊĈĊýÏćĘĉĄđ ĀĊČĊÿüđ 
ĔüĒĘĆĊÿĊ ČüąĊĉď ď ÞĊćĄĉčĘĆÏą ĊýćüčĎÏ ¥¥.. 24  

O. Andriichuk, N. Khvyshchun,  
V. Protsiuk, O. Shymchuk  
Analysis of accidents on the roads of Shatsk 
district in Volyn region ¥¥¥¥¥¥¥¥¥¥.. 24 

     

ÝÏćÏēāĉĆĊ Þ.Þ., òĄĈýüć í.Þ.,  
çüĉĊþĄą ì.í., ñüČēďĆ ê.Þ. 
ëČĊýćāĈĄ ĎČüĉčċĊČĎĉĊÛ ÏĉĐČüčĎČďĆĎďČĄ 
þ ċćüĉďþüĉĉÏ čďēüčĉĄđ ĈÏčĎ Ï ĔćěđĄ Ûđ 
þĄČÏĔāĉĉě ¥¥¥¥¥¥¥¥..¥¥¥¥¥¥¥¥ 32  

V. Bilichenko, S. Tsymbal,  
R. Lanovyi, O. Kharchuk  
The problems in the planning of transport 
infrastructure of modern cities and their 
solutions ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥. 32 

     

ìāþüă ÞāćĄĀĂüĉüĔþĄćĄ, ßāĊČÿĄą îāĀĊČüĀăā, 
èüČĄüĈ îďČĈüĉĄĀăā, ÜþĎüĉĀĄć ðüČĉüĊăĄ 
ÜþĎĊĈĊýĄćĘĉėā ċāČāþĊăĆĄ þ ÿĊČĊĀčĆĄđ 
ďčćĊþĄěđ Ą ýāăĊċüčĉĊčĎĘ ĀĊČĊĂĉĊÿĊ 
ĀþĄĂāĉĄě ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥. 37  

Revaz Velijanashvili, Giorgi Tedoradze, 
Mariam Turmanidze, Avtandil Farnaozi  
Motor transportation in urban conditions 
and road traffic safety  ¥¥¥¥¥¥¥¥¥¥¥. 37 

     

ÞĊćĆĊþ Þ.ë., ßČĄĒďĆ Î.Þ.,  
ßČĄĒďĆ ú.Þ., ÞĊćĆĊþ ú.Þ.  
êčĊýćĄþĊčĎÏ ÏĉĐĊČĈüĒÏąĉĊÛ čĄčĎāĈĄ 
ĈĊĉÏĎĊČĄĉÿď Ï ċČĊÿĉĊăďþüĉĉě ċüČüĈāĎČÏþ 
ĎāđĉÏēĉĊÿĊ čĎüĉď ĀþĄÿďĉü Ï ĎČüĉčċĊČĎĉĊÿĊ 
ăüčĊýď þ ďĈĊþüđ ITS ¥¥¥¥¥¥¥¥¥¥¥¥ 43  

V. Volkov, I. Gritsuk,  
Yu. Gritsuk, Yu. Volkov  
The features of information system for 
monitoring and forecasting the parameters 
of technical condition of the engine and 
vehicle under the terms of ITS ¥¥¥¥¥¥.. 43 

     

ßĊČýüą ê.ã., æāČĉĄĒĘĆĄą Î.í. 
èÏĒĉÏčĎĘ ĆďăĊþü üþĎĊýďčü ă ÿüăĊýüćĊĉĉĄĈ 
ĊýćüĀĉüĉĉěĈ ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥.  50  

O. Horbay, I. Kernytskyy  
Strength of  LPG equipped bus ¥¥¥¥¥¥. 50 

     

ßĊČĔĆĊþ î.ô. 
êčĉĊþĉėā ĉüċČüþćāĉĄě ĊýāčċāēāĉĄě 
ýāăĊċüčĉĊčĎĄ ĀĊČĊĂĉĊÿĊ ĀþĄĂāĉĄě þ ßČďăĄĄ  56  

Teimuraz Gorshkov 
The main directions of the traffic safety in 
Georgia ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥.. 56 

     

ßČüýĊþāĒĘ Þ.Þ., ìďĀĄĉāĒĘ è.Þ., ëüþćĊþü Î.ê. 
æÏćĘĆÏčĉĄą üĉüćÏă ċČĄĀĊČĊĂĉĘĊÿĊ 
čāČþÏčď üþĎĊĈĊýÏćĘĉĊÛ ĀĊČĊÿĄ è19 ď 
ÞĊćĄĉčĘĆÏą ĊýćüčĎÏ ¥¥¥¥¥¥¥¥¥¥¥¥ 59  

V. Grabovets, N. Rudenets, I. Pavlova  
Quantitative analysis of road M  19 roadside 
service facilities in the Volyn region  ¥¥¥¥ 59 

     

ßďĈāĉĚĆ ë.ê., çĊĎĄĔ Þ.Þ. 
ðÏăĄēĉü ĈĊĀāćĘ Āćě ĀĊčćÏĀĂāĉĉě 
ĈüĉāþČāĉĊčĎÏ üþĎĊċĊÛăĀü ¥¥¥¥¥¥¥¥¥.. 65  

P. Gumeniuk, V. Lotysh  
Physical model for the study of road train 
maneuverability  ¥¥¥¥¥¥¥¥¥¥¥¥¥¥.. 65 

     

ßďĎüČāþĄē ú.ð., æüČāþ í.Þ., ôďýü Ç.Þ. 
ÞċćĄþ ĀĊýüþĆĄ þĊĀĉāþĈÏčĉĊÿĊ ÿüăď ĀĊ 
ċĊþÏĎČěĉĊÿĊ ăüČěĀď ĉü ÏĉĀĄĆüĎĊČĉÏ 
ċĊĆüăĉĄĆĄ čďēüčĉĊÿĊ ýāĉăĄĉĊþĊÿĊ ĀþĄÿďĉü  71  

Yu. Gutarevich, S. Karev, Ye. Shuba   
Influence of additive gas with hydrogen to 
air charge on indicated indicators of 
modern petrol engine  ¥¥¥¥¥¥¥..¥¥¥¥ 71 



 

4 , 2016, 2̄ (6) 
 

àĈĄĎČĄēāĉĆĊ è.ð., çāþĆÏþčĘĆĄą ê.ë., 
æĊþüćĘĊþ è.ð., íĊċĊĒĘĆĊ ú.ê.  
ÜĀüċĎüĒÏě þĄČĊýĉĄēĄđ čĄčĎāĈ 
üþĎĊČāĈĊĉĎĉĊÿĊ þĄČĊýĉĄĒĎþü ĀĊ čĎČďĆĎďČĄ 
ČďđĊĈĊÿĊ čĆćüĀď ¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 75  

M. Dmytrychenko, O. Levkivskiy,  
è. Kovalov, Y. Sopotsko 
Manufacturing systems of automotive repair 
production adaptation to rolling stock 
structure .¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 75 

     

ãüđüČēďĆ Þ.Î., òĄĆďĉ ú.ê., ãüđüČēďĆ ú.Þ. 
ëāČāþÏČĆü üĀāĆþüĎĉĊčĎÏ ĈüĎāĈüĎĄēĉĊÛ 
ĈĊĀāćÏ Čďđď ĆĊćÏčĉĊÿĊ ĎČüĆĎĊČü ď 
ÛăĀĊþĊĈď ĒĄĆćÏ ¥¥¥¥¥¥¥¥¥..¥¥¥¥¥ 80  

Zakharchuk V., Tsykun Yu., Zakharchuk Yu.  
Adequacy verification of the mathematical 
model of wheel tractor in driving cycle ¥¥ 80 

     

æĄĕďĉ Þ.Ü. 
ÜĆĒĄăĉĄą ċĊĀüĎĊĆ µ ÿüćĘĈĊ üþĎĊĈĊýÏćÏăü-
ĒÏÛ ĆČüÛĉĄ ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥.. 86  

V. Kyshchun 
Excise tax -  a brake to motorization of the 
country ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥.¥¥.. 86 

     

æĊćĊĀĉĄĒĘĆü ì.Þ., èĊčĆþÏĉ ë.ë. 
éĊþÏ ċÏĀđĊĀĄ ĀĊ üĉüćÏăď Ďü ĈĊĀāćĚþüĉĉě 
ČĊăċĄćĚþüĉĉě üćĘĎāČĉaĎĄþĉĊÿĊ ċüćĄþü ď 
Āþă Āćě üþĎĊĈĊýÏćĘĉĊÿĊ ĎČüĉčċĊČĎď ¥..¥. 94  

R. Kolodnytska, P. Moskvin  
New approaches to spray analysis and 
modelling of the alternative fuels for 
automotive diesel ¥¥¥¥¥¥.¥¥¥¥¥¥¥. 94 

     

æČüąĉĄĆ î.ç. 
êċĎĄĈÏăüĒÏě čďĈÏĕāĉĉě ĆÏĉāĈüĎĄĆĄ 
ĆāČĈĊþĊÿĊ ċČĄþĊĀď Ďü   ċāČāĀĉĘĊÛ ċÏĀþÏčĆĄ 
üþĎĊĈĊýÏćě ĈāĎĊĀüĈĄ ĆĊĈċ±ĚĎāČĉĊÿĊ     
3D-čĄĉĎāăď ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥.¥. 101  

L. Krainyk  
Optimization of combination steering gear 
kinematics and front suspension of the car -
synthesis techniques 3D.  ¥¥¥¥¥¥¥¥¥¥ 101 

     

èÿāýČĄĔþĄćĄ ñ.Ü. ÞďĎđďăĄ é.Þ., 
æþüýāćüĔþĄćĄ ñ.Ü. 
ùĆĊćĊÿĄēāčĆĄā üčċāĆĎė þ ćĊÿĄčĎĄĆā ...¥¥ 105  

Kh. Mgebrishvili , N. Butkhuzi,  
Kh. Qvabelashvili. 
Environmental  considerations in logistics ¥... 105 

     

êĉĄĕďĆ Þ.ë., æďăĉÖĒĊþ ì.è., æĊăüēďĆ Î.í. 
ÎĉĎāćāĆĎďüćĘĉÏ ĎāćāĈüĎĄēĉÏ ĎČüĉčċĊČĎĉÏ 
čĄčĎāĈĄ ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥. 110  

V. Onyshchuk, R. Kuznietsov, I. Kozachuk 
Intellectual telematic transport systems ¥¥ 110 

     

ëüþćĚĆ Þ.Î., ÝďćÏĆ ú.Þ., àāĈýÏĒĘĆĄą Þ.è. 
ÞċćĄþ ċüČüĈāĎČÏþ ċČďĂĄĉ ċÏĀþÏčĆĄ 
ćāÿĆĊþĊÿĊ üþĎĊĈĊýÏćě ĉü đüČüĆĎāČĄčĎĄĆĄ Ûđ 
ĂĊČčĎĆĊčĎÏ ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 115  

V. Pavliuk, Y. Bulik, V. Dembitskyi  
Influence of car suspension springs 
parameters on the characteristics of their 
rigidity  ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥. 115 

     

ëĊćěĆĊþ Ü.ë., ßüćďĕüĆ ê.ê.,  
ßüćďĕüĆ à.ê. 
àĊčćÏĀĂāĉĉě þċćĄþď ĀĄĉüĈÏēĉĊÿĊ 
ČāÿďćĚþüĉĉě þÏĀčĊĎĆĊþĊÿĊ čĆćüĀď čďĈÏĔÏ 
ċüćĄþ ĉü ċĊĆüăĉĄĆĄ ĀĄăāćě ûèã-238 ¥.. 120  

A. Poliakov, O. Galushchak, D. Galushchak  
The study of the impact of fuel blends 
percentage dynamic regulation on indicators 
of diesel YAMZ -238 ¥¥¥¥¥¥¥¥¥¥¥.. 120 

     

ëĊċĊþĄĄē ë.Þ. 
áĆĊĉĊĈÏēĉÏ üčċāĆĎĄ þĄĆĊČĄčĎüĉĉě 
ċĊčćďÿ 3PL ĊċāČüĎĊČÏþ þÏĎēĄăĉěĉĄĈĄ 
ċÏĀċČĄÖĈčĎþüĈĄ ¥¥¥¥¥¥¥¥¥¥¥¥¥.. 125  

P. Popovych 
Economic aspects of services 3PL operator 
for domestic enterprises ¥¥¥¥¥¥¥¥¥¥. 125 

     

íüþÏĉ ú.ñ., èĄĎĆĊ è.Þ. 
èāĎĊĀĄĆü þĄăĉüēāĉĉě ĀĊĒÏćĘĉĊčĎÏ 
čĎþĊČāĉĉě þĄČĊýĉĄēĄđ ċÏĀČĊăĀÏćÏþ ă 
ĊýčćďÿĊþďþüĉĉě Ďü ČāĈĊĉĎď ĎČüĉčċĊČĎĉĄđ 
ăüčĊýÏþ ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥.¥¥ 130  

Yu. Savin, N. Mytko  
Method for determining expediency of 
creating industrial divisions of servicing and 
repair of vehicles  ¥¥¥¥¥¥¥¥¥¥¥¥¥... 130 

     

íüđĉĊ Þ.ë., ëĊćěĆĊþ Þ.è.,  
èüČēďĆ ì.è., ÝĊčāĉĆĊ Þ.è. 
æÏĉāĈüĎĄĆü ċĊþĊČĊĎď ÿÏýČĄĀĉĊÿĊ üþĎĊ-
ċĊÛăĀü ă ċĊĀþÏąĉĄĈ ċČĄþĊĀĊĈ ďċČüþćÏĉĉě 
ĉü ċĊþĊČĊĎĉď þÏčĘ ĉüċÏþċČĄēāċü ¥¥..¥¥ 139  

V. Sakhno, V. Poliakov,  
R. Marchuk , V. Bosenko 
Turn kinematics of hybrid lorry convoy with 
double drive management on semitrailer 
turning axle ¥¥¥¥¥¥¥¥¥¥¥¥..¥¥¥¥ 139 

     

íĆĊēďĆ è.ë. 
íĎČüĎāÿÏě ČĊăþĄĎĆď üþĎĊĎČüĉčċĊČĎĉĊÛ 
ĐÏČĈĄ: ċČĊýćāĈĄ ċĊĉěĎÏąĉĊÿĊ üċüČüĎď Ï 
ĐĊČĈďþüĉĉě ăüÿüćĘĉĄđ ċÏĀđĊĀÏþ ¥¥¥¥¥. 147  

M. Skochuk  
The strategy of auto transport company 
development: problems of conceptual device 
and formation of mutual approaches  ¥¥¥.. 147 

     



 

, 2016, 2̄ (6) 5 
 

îāĀĊČüĀăā ì.ß., àĊýĊČĀĂÿĄĉĄĀăā ß.ç., 
ôāĉÿāćĄě Ý.ß. 
êċČāĀāćāĉĄā ÈČüččĎĊěĉĄą ČüþĉĊþāčĄě× 
Āćě ĆĊĈýĄĉĄČĊþüĉĉėđ ċāČāþĊăĊĆ üþĎĊ-
ĎČüĉčċĊČĎ-ĂāćāăĉĊĀĊČĊĂĉėą ĎČüĉčċĊČĎ 152  

R. Tedoradze, G. Doborjginidze,  
B. Shengelia.  
Definition of "equilibrium distances" for 
combined transport road transport - railway 
transport ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥. 152 

     

îĊċďČĄě é.ß., ãďČĄĆüĔþĄćĄ è.ß. 
ëĊþėĔāĉĄā ęĐĐāĆĎĄþĉĊčĎĄ üþĎĊ-
ĎČüĉčċĊČĎĉėđ čČāĀčĎþ ¥¥¥¥¥¥¥¥¥¥.. 156  

N. Topuria, M.Zurikashvili  
Increasing of vehicles efficiency  ¥¥¥¥¥¥ 156 

     

ñČāýāĎ Þ.ß., ÞāČýĄĒĆĄą Þ.ß.,  
ÝüĉĉĄĆĊþ Þ.Ü., ÞāćĘĈüÿĄĉü é.Ü. 
ëĊčĎČĊāĉĄā ýĄĐďČĆüĒĄĊĉĉĊÿĊ ĈĉĊĂāčĎþü 
ĈĊĀāćĄ ĀþďđĊčĉĊÿĊ üþĎĊĈĊýĄćě ¥¥¥¥¥. 160  

V. Khrebet, V. Verbitskiy,  
V. Bannikov, N. Velmagina  
Building the bifurcation set of a two -axes 
vehicle model  ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥.. 160 

     

ôČüĈāĉĆĊ é.ú., êČĀü ê.ê. 
ðĊČĈüćÏăüĒÏě ċČĊĒāčď þăüÖĈĊĀÏÛ čďý±ÖĆĎÏþ 
ĎČüĉčċĊČĎĉĊÿĊ ČĄĉĆď ċČĄ ÏĉĎāČĈĊĀüćĘĉĄđ 
ĆĊĉĎāąĉāČĉĄđ ċāČāþāăāĉĉěđ ¥¥¥¥¥¥¥ 167  

N. Shramenko, A. Orda   
The formalization of the interaction of the 
transport market participants in intermodal 
container transportation  ¥¥¥¥¥¥¥¥¥¥ 167 

     

ëāČāćÏĆ ăĊþĉÏĔĉÏđ ČāĒāĉăāĎÏþ ¥¥¥¥¥¥ 175  List of invited reviewers  ¥¥¥¥¥¥¥¥¥¥. 175 

 



© Labeckas G., Slavinskas S., Vilutienǟ V., Mickevi ļius T., Kanapkien ǟ I.  2016 
 

6 , 2016, 2̄ (6) 
 

ïàæ 622.625.28 
UDC  622.625.28 
 

Labeckas G., Slavinskas S., Vilutienǟ V., Mickeviļius T., Kanapkienǟ I. 

Aleksandras Stulginskis university, Kaunas-Academy, Lithuania 

Genaral Jonas Ģemaitis Military Academy of Lithuania, Vilnius 

 

COMPARATIVE PERFORMANCE OF A DIESEL ENGINE WITH AVIATION  
JP-8 FUEL TREATED WITH CETANE IMPROVING  

ADDITIVE AND RAPESEED BIODIESEL  
 

The paper presents the test results of a DI diesel engine D -243 operating alternately with aviation -turbine 
JP-8 fuel treated with 0.04.(J04), 0.08 (J08), 0.12 (J12), 0.16 (J16), and 0.24 (J24) vol% with the cetane 
improving additive and 5 (J5), 10 (J10), 20 (J20), and 30 (J30) vol% rapeseed biodiesel (RME). The effects of 2 -
ethylhexyl nitrate and biodiesel on autoignition delay, heat release rate, in -cylinder pressure, engine performance 
efficiency, exhaust emissions and smoke provided for sound interpreta tion of the test results for 15%, 50%%, and 
100% loads at the maximum torque speed of 1400 rpm and 10%, 50%, and 100% loads at rated speed of 2200 
rpm. Reduction in ignition delay was achieved at all loads and speeds when using cetane additive - and RME -
treated JP-8 fuel, but the shorter ignition delay did not always result to better performance efficiency of an engine. 
The fuel blend J12 developed brake thermal efficiency 1.4% higher at low 1400 rpm, whereas biodiesel -treated JP-
8 suggested 1.0% (J5) to 3.6% (J30) better performance of a fully (100%) loaded engine at 2200 rpm. The higher 
CN rating of JP -8 fuel did not reduce the HC, CO emissions and smoke (soot) as could be expected due to the 
limited a real time of each engine cycle to burn the fuel complet ely, especially at a high speed.   

Key words: Diesel engine, JP-8 fuel, cetane improving additive, RME, autoignition, combustion, heat 
release rate, performance efficiency, emissions, smoke.  

 
The relevance of the problem. In 2004, the North Atlantic Treaty Organisation Pipeline Committee 

(NPC) adapted the NATO Single Fuel Policy (SPF) [1]. The aim of the Single Fuel Concept (SFC) was to 
simplify the supply chain for petroleum products for all land-based military aircraft, diesel-powered vehicles, and 
generators for the use by the army in the NATO nations. Using of a single fuel, namely JP-8 (F-34) military jet 
kerosene produced from the civil fuel Jet A-1, allows to achieve maximum aircraft and ground equipment 
interoperability. This light distillate fuel consists of a mixture of complex hydrocarbons (HCs) such as 50-60% 
paraffins, 10-20% aromatics, and 20-30% naphthenes [2]. Jet fuel also contains trace amounts of sulphur, 
nitrogen, and oxygen containing hydrocarbon (HC) compounds, which arise from the raw crude oil, known as 
hetero atoms [3]. The additives such as static dissipater, anti-icing and lubricating additive 0.1 vol% with long-
term-action corrosion inhibitors are used to improve quality of JP-8 fuel and satisfy requirements of the standard 
ASTM-D 1655-13a [4]. Jet fuel often also includes antifreeze, antimicrobial agents, and corrosion inhibitors to 
improve the performance of aeronautical engines, whose operate during flight at widely varying ambient 
temperatures [5].  

The petroleum diesel standard ASTM D975-09a specifies a minimum cetane number (CN) of 40 for fuels 
D-2, as well as biodiesel standards prescribe a minimum of 47 for neat RME in ASTM D6751-09b and a 
minimum of 51 in European standard EN 14214 [6]. Whereas aviation-turbine JP-8 fuel has no minimum cetane 
rating in standard ASTM D1655-13a because the ranking of turbine type fuels according to the cetane number 
value was never used before. This is one of the problems to be solved for intended using of JP-8 fuel in a diesel 
engine. Therefore, the engine test with the cetane number improving additives are important to shorten ignition 
delay with JP-8 fuel, improve cold starting properties, reduce smoke during start-up and exhaust emissions, 
decrease the knocking and noise, increase fuel economy, and improve overall durability of an engine [7]. 

Arkoudeas et al. [8] tested a single-cylinder diesel engine operating with neat JP-8 fuel blended with 10 
vol% and 50 vol% of sunflower and olive oil to reduce environment pollution. Researchers found that using of 
both bio-fuels reduced PM emissions however the HC and CO emissions almost did not change due to the added 
biodiesel. Nitric oxide NO and NOx emissions decreased at low (10 vol%) additions, but the NOx emissions 
increased at high 50 vol% percentages of biodiesel in the fuel blend. Experiments with 3.8 kW Petter AV1-LAB 
diesel engine showed that using of neat JP-8 led to large wear scar diameter, however adding of animal fat derived 
biodiesel, lubricity properties of which are excellent, improved situation [9]. The compatibility tests revealed that 
biodiesel with short chain esters would be better alternative for mixing it with Jet A-1 fuel rather than long chain 
polyunsaturates [10]. To put more light on the subject, the research with aviation fuel JP-8 treated with various 
percentages of rapeseed biodiesel was performed to study combustion phenomenon, engine performance and 
exhaust emissions [11].  

The purpose of the research was to analyse and compare the effects of CN improving additive 2-
ethylhexyl nitrate and rapeseed biodiesel added to aviation turbine-type JP-8 fuel in various proportions (by 
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volume) on the autoignition delay, combustion history, heat release characteristics, performance efficiency, NOx, 
CO, HC emissions, and smoke of the exhaust at the most common operating conditions.  

Engine test facilities and research methodology. The tests were conducted with a naturally aspirated, 
four-stroke, four-cylinder diesel engine D-243 with a swept volume of 4.75 dm3 and compression ratio of 16:1 
produced at ĂMMZò in Belarus Republic. The injection pump PP4M9P1 delivered the fuel with an advance of 250 
CADs BTDC, which was the same for various loads, speeds, and fuel blends. A high-speed multichannel AVL 
indicating system was used for recording, acquisition, and processing of fast crank-angle gas pressure signals 
taken from the first cylinder. The diagrams, which reflected over 100 engine cycles time-averaged in-cylinder 
pressure versus crank angle and nozzle-needle-valve lift history were in series recorded for every 0.10 CAD to 
detect changes in ignition delay and net heat release rate. Emissions of NO, NO2, NOx, CO, and THC (ppm) were 
measured with electrochemical cells installed into Testo 350 XL flue gas analyser, whereas the exhaust smoke 
was monitored with a Bosh RTT 110 opacity meter in a scale range of 0-100%. 

The engine test results. The turbine type JP-8 fuel with widely differing chemical and physical properties 
is almost exclusively extracted from the kerosene fraction of crude oil, which distillation points are between the 
gasoline and the diesel fractions. The lower by nearly 16% spray tip penetration and a wider by 15.90 spray cone 
angle of the JP-8 fuel under the injection pressure of 30 MPa compared with the diesel fuel EN 590 fuel [12] 
improve atomisation and contribute to a higher fuel-air mixing rate, resulting from shorter spray tip penetration 
and a wider spray angle [13].  

 
Fig. 1. Dependencies of ignition delay on the cetane number JP-8 fuel treated with CN improving 

additive and RME for engine loads of bmep = 0.104, 0.376 and 0.752 MPa at speed of 1400 rpm 
 
As Fig. 1 shows, the higher vapour pressure, faster evaporation and thus mixing of a lighter JP-8 fuel 

with in-cylinder hot air charge did not contribute to sooner autoignition of the JP-8 fuel making delay even 
longer as compared to normal diesel fuel (DF). This shows that ignition delay is more dominantly affected 
by the low cetane number of JP-8 fuel, rather than the superior vaporisation and faster mixing with in-
cylinder compressed air-charge. The difference in autoignition delay between DF and JP-8 fuels decreased 
with the increase of load at low speed of 1400 rpm, whereas it increased with load at a higher speed of 2200 
rpm. Adding of 2-ethylhexyl in 0.04, 0.08, 0,12, 0.16, and 0.24 vol% proportions the CN rating improved 
from 42.3 to 46.1 (J04), 47.6 (J08), 48.5 (J12), 49.4 (J16), and 49.8 (J24) enhancing the ignition properties of 
JP-8 fuel to adapt it for land-based, diesel-powered transport. Adding the maximum 0.24 vol% of the cetane 
improver to JP-8 fuel the ignition delay shortened by 13.5%, 12.8%, and 15.9% compared with 10.10, 9.50, 
and 7.60 CADs measured for 15%, 50%, and 100% loads at speed of 1400 rpm. The greatest influence of 2-
ethylhexyl nitrate on the reactivity properties of JP-8 fuel was found when using fuel blend J24 at full 
(100%) load and speed of 2200 rpm. 

Whereas the added RME, CN rating of which is high enough (53.4), the cetane  number of fuel blends 
J5, J10, J20, and J30 increased from 42.3 to 42.9, 43.4, 44.5, and 45.6, respectively. RME not only improved 
the cetane number of JP-8 fuel, but it also increased volumetric fuel delivery per engine cycle to compensate 
for the lower heating value of biodiesel that extended the end of injection. The stoichiometric air-fuel ratio of 
RME is 15% lower than that of JP-8 fuel and biodiesel needs less atmospheric air-born oxygen, but it is less 
volatile than jet fuel, as specified by the higher flash point of 178 0C. Small amount of CN improving agent 
did not change physical properties and injection / atomisation characteristics of JP-8 fuel, whereas the higher 
density, viscosity, surface tension, C/H ratio, and autoignition temperature (~362 0C) of RME may reduce 
evaporation of the blend and extend the end of combustion. Sensitive interaction between many influencing 
factors resulted in the combustion of biodiesel-treated fuels starting up to 1.30 (J20), 1.40 (J10), and 0.60 (J5) 
later in an engine cycle than the respective values of 7.20, 7.10, and 6.90 CADs BTDC measured with neat jet 
fuel at 15%, 50%, and 100% loads and speed of 1400 rpm (Fig. 1). Whereas, at a high 2200 rpm, the 
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combustion started 0.9-1.00 earlier for the highest CN rating having blend J30 than those values of 1.60 and 
4.40 CADs BTDC measured with neat jet fuel at 10% and 100% engine loads.  

 

 
 

Fig. 2. The heat release rate and in-cylinder pressure versus CADs for diesel fuel, neat JP-8 and fuel  
JP-8 treated with the cetane improving additive for full engine load and speed of 2200 rpm 

 
Replacement of the normal diesel fuel with a lighter JP-8 retarded the start of injection (SOI) by 1.00 

CADs compared with the initial value of 16.60 CADs BTDC of a straight diesel operating at full (100%) load 
and speed of 2200 rpm. The later SOI and a longer ignition delay shifted the start of combustion (SOC) 
towards TDC that considerably increased maximum heat release (HRRmax) because of the faster vaporization 
and superior mixing rate of JP-8 fuel with the in-cylinder air and thus more fuel premixed for rapid burning 
at nearly constant volume combustion. This in turn, reduced in-cylinder pressure, and relocated the following 
diffusion processes and the end of combustion towards a bigger cylinder volume in the expansion stroke. 

The autoignition delay and first maximum of heat release rate decreased and moved closer to the 
position traditionally occupied by the combustion of normal diesel fuel due to the added 2-ethylhexyl nitrate 
to the JP-8 fuel. As Fig. 2 shows, the decrease in autoignition delay and the transfer of HRRmax towards 
constant volume combustion occurred about directly proportional to the amount of the cetane improving 
agent added to JP-8 fuel. Whereas, the diffusion combustion almost did not respond to 2-ethylhexyl nitrate 
adding to JP-8 fuel and the second maximum of heat release emerged at about 7-90 CADs after TDC for all 
fuels tested. Maximum heat release rate and its location with regard to TDC did not change greatly due to a 
small 5 vol% RME addition to JP-8 fuel too. It decreased only when operating with fuel J10 and blends with 
higher CN ratings. Maximum heat release rate in the diffusion combustion changed little when using 
biodiesel-treated JP-8 fuel blends and the second maximum of heat release took place at about 7-9 CADs 
beyond TDC. The higher HRRmax in the premixed combustion phase did not result in a higher in-cylinder 
pressure as could be expected [14]. Therefore at 2200 rpm, a fully (100%) loaded engine operated smoother 
and quieter with JP-8 fuel compared to a straight diesel. The added CN improving agent (J12) and biodiesel 
(J5) increased maximum in-cylinder pressure, but using of fuel blends (J24) and (J30) with the highest CN 
ratings tended to reduce maximum heat release rate and in-cylinder pressure for both engine speeds. 

Small amounts of 2-ethylhexyl nitrate added to JP-8 did not have much effect on the brake specific fuel 
consumption, whereas bsfc progressively increased with the increasing percentage of biodiesel in JP-8 fuel 
because of a lower heating value of RME. The brake thermal efficiency was a bit (0.9%) lower when using 
J12 fuel at full load and 1400 rpm, but it converted to be 1.3% higher at rated speed of 2200 rpm than those 
values of 0.337 and 0.305 developed by the combustion of neat JP-8 fuel. When using biodiesel-treated JP-8 
fuel, the brake thermal efficiency was from 0.3% to 1.8% lower than that developed with neat jet fuel. 
However, it progressively 1.0%, 1.6%, 2.6%, and 3.6% increased for fuel blends J5, J10, J20, and J30 
against the reference value of 0.304 developed when using neat jet fuel at 2200 rpm. This shows how the 
fuel-bound oxygen is important for burning of very non-homogeneous the air and fuel mixture at limited real 
time available to complete combustion at a high speed. 

Replacement of diesel fuel with a lighter JP-8 fuel significantly reduced harmful engine pollutants. As 
can be seen in Figs. 3 and 4, the NOx emissions and exhaust smoke (soot) were 11.6% and 31.0% lower than 
the respective values of 1760 ppm and 68.0% of the normal diesel running at full load and a low speed of 
1400 rpm. The added 0.12 vol% 2-ethylhexyl nitrate the NOx emission increased by 5.1% compared with 
neat JP-8 fuel used at the same test conditions. Further increase of the cetane number to 49.4 (J16) and 49.8 
(J24) tended to reduce production of NOx. Whereas maximum NOx emission increased by only 2.4% when 
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running with biodiesel treated fuel J10 with a tendency to produce even less NOx from combustion of a 
higher J20 and J30 blends at the maximum torque speed of 1400 rpm.  

 

 
 

Fig. 3. The effect of CN improving agent and RME added to JP-8 fuel on maximum  
NOx emission for full engine load and speeds of 1400 and 2200 rpm 

 

 
 

Fig. 4. The effect of the cetane number on exhaust smoke for full engine load  
at speeds of 1400 and 2200 rpm 

 
The smoke opacity (soot) progressively 8.7%, 13.4%, 20.5%, 28.4%, and 31.1% increased when 

running a fully (100%) loaded engine with CN treated fuels J04, J08, J12, J16, and J24 at speed of 1400 rpm 
(Fig. 4). The exhaust smoke with CN treated fuels increased at a high speed of 2200 rpm too. Similar smoke 
behaviour was measured when using biodiesel-treated JP-8 fuel at both engine speeds. The higher was the 
percentage of 2-ethyhexyl nitrate and RME added to jet fuel and thus the cetane number of the blend, the 
greater smoke opacity was produced at the same test conditions. Complicated interaction between the 
autoignition delay period and proper mixing of the air and fuel vapours does not always improve combustion 
and what ends up in the exhaust.   
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Fig. 5. The effect of the cetane number on CO emissions for full engine load  
at speeds of 1400 and 2200 rpm 

 

 
 

Fig. 6. The effect of the cetane number HC emissions for full engine load  
at speeds of 1400 and 2200 rpm 

 

As can be seen in Figs. 5 and 6, both CO and HC emissions increased to maximum values of 1148 ppm 
(2.1 times) and 640 ppm (6.4 times) when running a fully (100%) loaded engine with J12 fuel at 1400 rpm with a 
tendency to produce the CO and the HC emissions less from combustion of J16 and J24 fuels with higher CN 
ratings. The CO and the HC emissions increased even more intensively 2.2, 2.4, 3,6, 2.3 and 8.0, 12.2, 8.9, 7,1 
times, respectively, when using biodiesel treated J5, J10, J20, J30 JP-8 fuel blends at the same test conditions. 
This, probably, occurred because the biodiesel transition from the liquid phase to gas phase advanced slowly that 
aggravated combustion and contributed to emergency of more unburned end-products in the exhaust. Similar HC 
emissions behavior was registered at high speed of 2200 rpm however the CO emissions slightly reduced when 
using J20 and J30 fuels with a higher CN ratings. 

Conclusions. Replacement of diesel fuel EN 590 with aviation-turbine JP-8 fuel resulted in a longer 
autoignition delay, lower maximum in-cylinder pressure and pressure gradient leading to overall smother engine 
performance with less NOx, CO, HC emissions and smoke produced at the low speed of 1400 rpm. Using of 2-
ethylhexyl nitrate for JP-8 fuel treatment proved itself as an effective measure to shorten ignition delay, relocate 
the maximum heat release rate closer to constant volume combustion, increase in-cylinder pressure, and engine 
efficiency at slightly higher NOx emissions. Small amounts of 2-ethylhexhyl added to JP-8 did not affect physical 
properties of the fuel, whereas biodiesel increased density, viscosity, surface tension, initial/final boiling points, 
autoignition temperature, fuel-oxygen mass fraction of JP-8 blend. It was noted, if the autoignition delay is too 
short, the premixed combustion starts too early in an engine cycle that may convert to long-lasting diffusion 
combustion within a bigger cylinder volume with more HC and smoke (soot) produced by a fully loaded engine at 
speed of 2200 rpm. Whereas, the NOx emissions increased by 5.1% with J12 fuel and 2.4% with J10 fuel blend 
compared to operation with neat JP-8 fuel at the maximum torque speed of 1400 rpm. The 5 vol% of RME added 
to JP-8 significantly improved lubricity properties of the fuel, brake thermal efficiency increased by 1.0-3.6% 
when using bio-fuels J5-J30 at speed of 2200 rpm. 
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ʨʘʧʩʦʚʦʛʦ ʤʘʩʣʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʫʨʙʠʥʥʦʛʦ ʪʦʧʣʠʚʘ JP-8 ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʠ ʵʤʠʩʩʠʶ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ (ʆɻ) 
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ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʜʳʤʥʦʩʪʠ ʆɻ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ 2200 ʤʠʥ-1. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʳʙʨʦʩʳ ʦʢʠʩʣʦʚ ʘʟʦʪʘ 
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ANALYSIS OF SAFETY SYSTEMS DAMAGE IN PUBLIC TRANSPORT VEHICLES 
ON THE EXAMPLE OF THE MUNICIPAL TRANSPORT COMPANY IN LUBLIN  

 

The article presents the statistical analyzes associated with the repair of selected vehicle safety 
systems of public transport vehicles. These include steering systems, brakes and suspension. The data 
were obtained from the Municipal Transport Company in Lublin in the period of one year (2011r.). The 
test vehicles were a group of public transport  buses, such as: Neoplan N4020, Ikarus 280.26, Jelcz, 
Solaris Urbino 12, Mercedes -Benz 0405N, Mercedes Benz 628  Conecto G i Mercedes Benz 628 
Conecto 628 FL. The aim of this study was to determine how often the buses are subject to the above -
mentioned systems failure.  

Key words: bus, safety, communication  

 
Introduction  

Public transport plays an increasingly important role in the mobility of society, especially the developed 

countries, as an effective remedy for the increasing rate of motorization, perpetually crowded streets of towns 

and urban road networks. Regarded as a road that has a significant impact on road safety and communication. 

Key areas of integration activities in the development of road safety, public transport is: security management, 

monitoring, educational activities and activities for the development of infrastructure. One of the major 

problems that affect today Poland is a very low level of road safety for other European countries [2]. 

This article presents the an analysis of failures safety systems rolling stock Municipal Transport 

Company in Lublin. The first part includes a comparison of the number of failures between 2010 and 2011.  

In the studied group of vehicles in brake systems, steering and suspension. While the second part presents a 

summary of systems security divided into investigated by buses. 

 

Types of failures of safety systems 

The detailed requirements specified in the regulations [3] relate this m.in.: braking system, tires, seats 

and seat belts. Types of damage to safety systems have been selected from the group failures that occurred  

in a period of one year in public transport vehicles. These systems are divided into three groups: 

1. braking system, which is divided into: 

Å drums, brake pads, brake discs and brake; 

Å main brake valve; 

Å brake actuator bridge; 

Å valve handbrake; 

Å ABS 

2. The steering system, which consists of: 

Å steering column; 

Å steering pump 

Å longitudinal rod steering; 

Å tip rod steering; 

Å filter steering. 

3. The suspension which includes: 

Å shock absorbers; 

Å bolt shock absorber bridge; 

Å hanger stabilizer; 

Å stabilizer bar [1]. 

 

Analysis of the number of failures of safety systems 

We analyzed the number of failures safety systems on selected brands of buses between 2010 and 2011. 

The study group of vehicles consists of: Ikarus 280.26 - 5 pieces, Jelcz M121M - 12 pieces, Neoplan N4020 - 

11 pieces, Solaris Urbino 12 - 12 pieces, Mercedes Benz 628 Conecto LF - 11 pieces and Mercedes Benz 628 

Conecto G - 5 pieces. 
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In Figures 1 to 6 are graphs showing the number of failures attributable to the individual safety system 

for the bus model. 

 

 
Fig. 1. Summary failures safety system bus Ikarus 280.26 [1]. 

 

 
Fig. 1. Summary failures safety system bus Jelcz M121 [1]. 

 

 
Fig. 3. Summary failures safety system bus Neoplan N4020 [1]. 
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Fig. 4. Summary failures safety system bus Solaris Urbino 12 [1]. 

 

 
Fig. 5. Summary failures safety system bus Mercedes Benz 628 Conecto LF [1]. 

 

 
Fig. 6. Summary failures safety system bus Mercedes Benz 628 Conecto G [1]. 

 

Compared failures safety system bus Ikarus 280.26 (Fig. 1) can be seen that the number of failures in 

2010 is much lower than is the case in 2011. The greatest number of failures in both cases the braking system 
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(respectively 128 and 206). In steering the 2011 number of failure compared to 2010 increased by 43 failures, 

while the suspension has increased by only 10. In the case of Jelcz M121M (Fig. 2) in the brake system is the 

number of failures at the same level (2010 r. - 300, 2011. - 302). The number of failures in the suspension  

of relief doubled compared with 2010 but the situation is different in the steering system where the number  

of failures in 2011. Is smaller. In the brake system and steering system of the vehicle the brand Neoplan N4020 

(Fig. 3) The number of failures increased during the year by 136 for the brake system and 32 faults in the 

steering system, and in case of suspension of the number of failures is higher in 2011 at 54. Figure 4 in the 

statement  

of safety systems in the bus Solaris Urbino 12 the number of failures in the brake system and suspension is 

much higher in comparison with 2010 (an increase of 155 malfunctions in the brake system and 67 suspended).  

The steering in 2011, failure of the system is minimal (4 breakdowns). Failure safety system buses Mercedes 

Benz 628 Conecto LF and Mercedes Benz 628 Conecto G (Fig. 5 and 6) as compared to 2010 deteriorated 

significantly, where the brake increase was about 137 and 108 failures in the steering of 4 and 23 failures and 

the suspension of 38 and 35 failures. 

 

Analysis of safety systems 

Analyzed the failure of safety systems, that took place in 2011 in the public transport buses in Lublin.  

The test group of vehicles is: 280.26 Ikarus, Jelcz M121M, Neoplan N4020, Solaris Urbino 12 Mercedes Benz 

628 Conecto LF and Mercedes Benz 628 Conecto G.The engine test results.  

 

 
Fig. 7. Summary safety system bus Ikarus 280.26 [1] 

 

 
Fig. 8. Summary safety system bus Jelcz M121M [1] 
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Fig. 9. Summary safety system bus Neoplan N4020 [1] 

 

 
Fig. 10. Summary safety system bus Solaris Urbino 12 [1] 

 

 
Fig. 11. Summary safety system bus Mercedes Benz 628 Conecto LF [1] 
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Fig. 12. Summary safety system bus Mercedes Benz 628 Conecto G [1] 

 
Compared safety systems can observe the course of the failure models of buses operated in MPK  

in Lublin. In the case (fig. 7) Ikarus 280.26 failures are practically throughout the study period in all three 
systems.The greatest number of failures has demonstrated the brake system while the smallest number 
occurred in the suspension of decrease in failures during the holiday season. Summary table (Fig. 8 and 9) 
safety systems Jelcz M121M and Neoplan N4020 shows the failure rate within one year. You may notice 
that the course of failure in both cases is similar, where growth failures occurs in winter periods while a 
slight decrease from June to November. Faults in the steering (fig. 10, 11) in buses Solaris Urbino 12, 
Mercedes Benz 628 Conecto LF is very low. The Solaris Urbino 12 failure of the aforementioned system is 
minimal where during the year were literally 4 crashes after 1 failures in the month of March, May, August 
and September. A similar process occurs in a Mercedes Benz 628 Conecto LF where after two failures 
occurred and the beginning of the year (January - March) and at the end of the year (October - November), 
while in the summer months, there were no failures. In Figure 12 the brake system showed the highest 
number of failures in the autumn months. The steering and suspension in this model bus failures are rare. 

Conclusions.  
The article presents an analysis of failures safety systems in transport commuters. In the analysis, 

braking, steering and suspension fleet of vehicles used by the Municipal Transport Company in Lublin. The 
analysis shows that most failures occurs in the brake system of the vehicles the study.It should be noted that 
during one year of operation of city buses the number of failures increased significantly with compared to 
2010 but in some cases the level of failures was comparable as well happen that the number of failures in 
2011 was lower (eg. Steering). In the analysis of the results statement of safety systems, in the case of buses 
Ikarus 280.26, Jelcz M121M and Neoplan N4020 failures have occurred over the whole period of time. 
While failures in other vehicles (Solaris Urbino and Mercedes Benz Conecto 628), the youngest of the 
research group can be distinguished months with negligible as well as emergency work without these buses. 
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AN ANALYSIS OF TRANSPORTATION TIMES AND THE LOADING OF THE 

SELECTED LINE OF URBAN COMMUNICATION IN RZESZčW 
 

As part of this article, on the basis of data obtained from the test on public transport functioning in Rzesz·w, it 

has been decided to analyze the transportation times and the loading of the 0B transportation line  in particular hours 

and days of the week of the selected period of time. 

Keywords: public transport, travel times, transport line, bus stop. 

 
Introduction . Travelling is an integral part of the daily activities of people in order to perform certain 

activities. The city is a specific area, often characterized by high-density housing with heavy transport needs 

reported by its users. For most of these requirements, it is necessary to meet the transport needs, and in the 

case of a passenger transport such an operation should  be determine as the concept of transportation needs 

[3]. The continuous development of urban areas causes urban sprawl and an increase in the number of its 

users, and subsequently an increase in the intensity of different needs. The city transportation system is a 

kind of "circulatory system". It allows the daily functioning of the city, the movement of people, goods or 

information exchange. Improperly functioning communication system causes a number of difficulties and 

delays in meeting the needs and performance of its duties. Therefore, it is essential to supervise traffic 

constantly for the optimal management of the areas which show the need to repair or improve the currently 

prevailing urban logistics solutions. 

As part of this article, on the basis of data obtained from the test on public transport functioning in 

Rzesz·w, it has been decided to analyze the transportation times and the loadingof the 0Btransportation line  

in particular hours and days of the week of the selected period of time. 

Public transport in Rzesz·w. Rzesz·w is the largest city in the south-eastern Poland, with an area of 116.32 

km2, with a population of 184,106 inhabitants [4, 5]. The city is the capital of the Podkarpackie Province and the 

major economic, commercial, industrial, cultural and academiccenter. The city is situated at the crossroads of 

important traffic routes, close to the borders with Slovakia and Ukraine. Rzeszow has a clearly shaped zone of 

downtown development, witha radially and coaxial system, and the visibly distinct industrial and residential 

districts. The city is divided into 29 settlements, the most populous one is NoweMiasto - 14 962 inhabitants, while 

the least people live in Miğocin settlement - 864 [4, 5]. The population density in Rzesz·w is among the lowest in 

Poland, among the large cities. In the city there are a lot of recreational and green areas. The left-bank part of 

Rzesz·w has a more compact buildings, which are mainly residential. 

In December 2014 Rzesz·w public transport was composed of 46 regular bus lines, 3 special lines and 

3 night lines. The line 0B, analyzed in the paper, as one of the six belongs to the priority line, whose service 

frequency at peak times is 10-15 minutes. Additionally,in the system of public transport one can extract the 

basic lines which run every 20-30 minutes and complementary ones. Rzeszow public transport is 

characterized by two peaks - in the morning from 6:30 - 8:30 and in the afternoon from 14:00 - 16:00. The 

entities responsible for organizing public transport and service delivery are presented in table 1. 

 

Tab. 1. Tasks of the selected entities in the public transport market of the City of Rzeszow. 
Entity Tasks 

Public Transport Authority in Rzesz·w Organization of public transport 

MPK ï Rzesz·w Sp. z o.o. (City Public Transport) Providing services in public transport 

 

In the area of the city the communication lines of other carriers run as well. However, they focus 

solely on getting passengers to Rzesz·w and it can be assumed that they do not take part in meeting the 

needs of transport in the city. 

Characterisctic of the tested line. The concerned the line is one of the most important public transport 

lines in Rzesz·w. Its course is shown in figure 1. This line is characterized by a circular motion around the 

center of the city. Its beginning and end are located adjacent to the main railway station. Along its route there 

are the main shopping centers of Rzesz·w, two universities with student housing estates and the largest 

industrial plant. On the route of the line there are 19 bus stops. The list of the bus stops is shown in table 2. 
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Fig. 1. The course of the 0B line  in the city along with the bus stops located within its route 

 

Tab. 2. The list of bus stops with numbers assigned to their names. 
No. of the bus 

stop 
Bus stop name 

No. of the bus 

stop 
Bus stop name 

4B Pl. KiliŒskiego 01 24A Powst. Warszawy Shell 03 

2C Pl. WolnoŜci 01 26A Powst. Warszawy Church 01 

84A Rejtana Merkury Market 01 14A DŃbrowskiegoThe Institute of Music 07 

144A Rejtana/Kustronia 03 12A DŃbrowskiego Pavillions 03 

82A Rejtana Uniwersity 05 10A DŃbrowskiego The Court House 01 

80A Rejtana Millenium Hall 07 8B Lisa - Kuli Roundabout 02 

78A Rejtana Nowe Miasto 09 6B CiepliŒskiego 01 

60A Powst. Warszawy Tesco 13 4C Piğsudskiego Voivodeship Office 03 

58A Powst. Warszawy Nowe Miasto 11 2B The Main Railway Station 04 

56A 
Powst. Warszawy Studentsô 

Dormitory 09 
  

 

The considered line is characterized by a unidirectional traffic. The opposite direction is supported by 

the 0A line. Both lines are serviced mostly by modern two-axle low-floor buses. 

Findings analysis. In the first instance, on the basis of the available data the total number of people 

getting on and off at the bus stop and the number of passengers carried between stops have been set. The 

results of these operations are shown in the graphs in figures 2 and 3. 

The courses presented in figures 2 and 3 relate to a single selected course. For more information on the 

distribution of the stream of passengers throughout the day, the calculations have been performed for all 

courses and then they have been merged for individual days. In figures 4 and 5 the graphs showing the 

number of passengers transported in individual courses have been presented. The data in figures apply only 

to regular courses, i.e. those which are implemented by a bus from the morning until the evening. The figures 

do not include additional courses carried out during peak hours in the morning and in the afternoon. 

In the second stage of the research it was decided to analyze the travel times throughout the  whole 

course of the same line. For the research 10 satellite receivers with integrated GSM module, which send data 

to the main server [1, 2] were used. The data on the parameters of a single vehicle movement were recorded 

in text files for each working day. The worked data from the period of March 29 - April 16, 2014 have been 

presented in figure 6. For the data processing the program written in Matlab has been applied. The points 

visible in the figures represent individual travel times throughout the route of a length of 9.2 km. 

For comparison of journeys times carried out during working days and weekends the appropriate 

polynomial approximation was conducted. The degree of the polynomial was selected as a result of repeated 

attempts. The primary criterion in the selection was to achieve the best fit curve. The resulting lines are 

soothing and omit points which significantly deviate from the course due to random cases. The courses 

comparing travel times on weekdays are shown in figure 7. 
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Fig. 2. The number of people on the bus in the ñbetween-bus stopsò course of the 0B line for the course 

starting at 13:49 on 18.11.2014 

 

 
Fig. 3.The comparison of the number of people getting on and off for the 0B line for the course starting at 

13:49 on 18.11.2014 

 

 
Fig. 4. The number of passengers carried on 18.11.2014 by the 0B line 

 

 
Fig. 5. The number of passengers carried on 19.11.2014 by the 0B line 
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Fig. 6. Travel times across the whole route of the 0B line in each days of the week 

 

In case of weekdays the most of the travel time is in the range between 30 - 40 minutes. There are two 

peaks. The first one is between 7:00 and 8:30. In this range, the average travel time reaches the value of 35 

minutes, and rarely exceeds 40 minutes. The second peak is between 14:00 and 16:00. Here, depending on 

the day of the week, the averagetravel times range from 37 to 44 minutes. The maximum travel times reach 

the value of 55 minutes. This applies especially to Thursdays and Fridays. In these days and also on 

Mondays the travel times at the afternoonpeaks are greater by about 5 minutes. The courses of travel times 

for weekends are shown in figure 8. 

Saturday and Sunday are characterized by smaller differences. Most of the travel time is in the range 

of 25 - 33 minutes. The maximum travel time values different for the working days are between 12 and 2 
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p.m. But there is no significant deviations. Assuming that during the  working days the travel time 

amounting to 25 minutes around 6 oôclock in the morning and 9 oôclock in the evening is the minimal time - 

the basic the bus can achieve for the set route, then in the morning peak time there is an the increase of 40%, 

and in the afternoon of 80%. In absolute terms it accounts for 10 and 20 minutes. During the weekends these 

differences are much smaller and do not exceed 30% assuming the travel time of 23 minutes on Saturday. 

Sunday morning is characterized by even lower average travel time in the morning. Here, the time is almost 

20 minutes. With a route length of 9,2 km it gives the average speed of about 27 km /h. 

 

  
  

Fig. 7. The comparison of travel times during 

working days of the week 

Fig. 8. The comparisonof travel times during 

weekends 

 

Conclusions. The study framework, where an analysis of more courses was done, allows to draw from 

two groups of proposals on the number of passengers. The first relates to the loading of individual courses. 

Maximum passengers loading does not coincide with the peak hours of travel times. Between courses there is 

considerable non-uniformity in the passengers loading. The observed non-uniformity may have three 

reasons. The first is the overlap of the lines following the same section of the route. The second reason may 

be the result of significant delays resulting from the random cases and traffic. In the last part of the research 

regarding the number of passengers it should be considered if a constant supply of travel capacity is properly 

correlated with the changing needs. In the case of the second group of proposals concerning the loading of 

individual bus stops, one should consider the introduction of changes to skip the  bus stops which are not 

popular and to establish in this place the stops on demand. This issue requires further research, where one 

should also check the other lines exercising their routes on common parts with the 0B line. 

Rzeszow as other cities of similar population records the declines of passenger transport by public 

transport. One of the main reasons is an increase in the number of vehicles and the degree of saturation of 

these vehicles. The increase in the number of vehicles and the degree of saturation is the effect of the 

deterioration of traffic conditions at selected times of the day. Travel times in the peak hours increase from 

40 to 80%. This is particularly evident in figure 7 which compares travel times on working days of the week. 

This situation is a significant nuisance for the residents of the city. Separation of the respective lanes and 

preference of public transport will allow an increase in average speed and the reduction of the travel time of 

buses. Having a choice between being stuck in a traffic jam in a car or travelling faster by means of public 

transport, a significant number of people will surely return to the latter option. Another factor which induces 

people to use public transport is an increase of comfort during the travel. New means of transport purchased 

in recent years, have air conditioning, wide doors and low floor. 
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ʉʤʝʰʝʢ ʄ., ɼʦʙʞʘʥʩʢʘʷ ʄ., ɼʦʙʞʘʥʩʢʠʡ ʇ. ɸʥʘʣʠʟ ʚʨʝʤʝʥʠ ʧʝʨʝʚʦʟʢʠ ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʤʘʨʰʨʫʪʘ ʚ ʛ. ɾʝʰoʚ. 
ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʩʪʘʪʴʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ  ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʛ. 

ɾʝ ohʚʝ, ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʨʝʤʷ ʧʝʨʝʚʦʟʢʠ ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʨʰʨʫʪʘ 0B ʚ ʦʪʜʝʣʴʥʳʝ ʯʘʩʳ ʠ ʜʥʠ 

ʥʝʜʝʣʠ ʚʳʙʨʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʚʨʝʤʷ ʚ ʧʫʪʠ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ, ʘʚʪʦʙʫʩʥʘʷ ʦʩʪʘʥʦʚʢʘ. 

 

 
ʉʤʝʰʝʢ ʄ., ɼʦʙʞʘʥʩʴʢʘ ʄ., ɼʦʙʞʘʥʩʴʢʠʡ ʇ. ɸʥʘʣʽʟ ʯʘʩʫ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʦʙʨʘʥʦʛʦ ʤʽʩʴʢʦʛʦ 

ʤʘʨʰʨʫʪʫ ʚ ʤ. ɾʝʰoʚ. 
ɺ ʨʘʤʢʘʭ ʮʽʻʾ ʩʪʘʪʪʽ, ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚ ʭʦʜʽ ʪʝʩʪʫʚʘʥʥʷ ʨʦʙʦʪʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʤ. ɾʝʰoʚʽ, 

ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʯʘʩ ʧʝʨʝʚʝʟʝʥʥʷ ʽ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʨʰʨʫʪʫ 0B ʚ ʦʢʨʝʤʽ ʛʦʜʠʥʠ ʽ ʜʥʽ ʪʠʞʥʷ ʦʙʨʘʥʦʛʦ 

ʧʝʨʽʦʜʫ ʯʘʩʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʯʘʩ ʫ ʜʦʨʦʟʽ, ʪʨʘʥʩʧʦʨʪʥʠʡ ʤʘʨʰʨʫʪ, ʘʚʪʦʙʫʩʥʘ ʟʫʧʠʥʢʘ. 
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çďĒĘĆĄą ĉüĒÏĊĉüćĘĉĄą ĎāđĉÏēĉĄą ďĉÏþāČčĄĎāĎ 

 
ÜéÜçÎã ÜÞÜìÎåéêíîÎ éÜ ÜÞîêèêÝÎçøéäñ àêìêßÜñ 
ôÜòøæêßê ìÜåêéï ï ÞêçäéíøæÎå êÝçÜíîÎ 

 

ëĊĀüĉĊ ČāăďćĘĎüĎĄ ĀĊčćÏĀĂāĉĉě üþüČÏąĉĊčĎÏ ĉü ĎāČĄĎĊČÏüćĘĉĄđ, ĊýćüčĉĄđ Ï ĀĊČĊÿüđ 
ČüąĊĉĉĊÿĊ ăĉüēāĉĉě þ ôüĒĘĆĊĈď ČüąĊĉÏ ÞĊćĄĉčĘĆĊÛ ĊýćüčĎÏ. ëČāĀčĎüþćāĉĊ đüČüĆĎāČĄčĎĄĆď 218 
ĆĈ ĀĊČÏÿ, ü ĎüĆĊĂ ĊċČüĒĘĊþüĉĊ ÏĉĐĊČĈüĒÏĚ ċĊ àîë ĉü ĒĄđ ü/Ā ăü 2012, 2013, 2014 Ï 2015 ČĊĆĄ. 
éüďĆĊþÏ ĀĊčćÏĀĂāĉĉě ċČĊþāĀāĉĊ ċÏĀ ēüč þĄĆĊĉüĉĉě ċČĊāĆĎď "ëĊĆČüĕāĉĉě ýāăċāĆĄ ĆĊČĄčĎďþüēÏþ 
ĎČüĉčċĊČĎĉĊÛ ĈāČāĂÏ ċČĄĆĊČĀĊĉĉĄđ ĎāČĄĎĊČÏą ëĊćĘĕÏ, ÝÏćĊČďčÏ Ďü ïĆČüÛĉĄ" ď ČüĈĆüđ ëČĊÿČüĈĄ 
ĎČüĉčĆĊČĀĊĉĉĊÿĊ čċÏþČĊýÏĎĉĄĒĎþü ëĊćĘĕü-ÝÏćĊČďčĘ-ïĆČüÛĉü. 

æćĚēĊþÏ čćĊþü: üþĎĊĈĊýÏćĘĉü ĀĊČĊÿü, üþüČÏąĉÏčĎĘ, ýāăċāĆü Čďđď, ĀĊČĊĂĉĘĊ-ĎČüĉčċĊČĎĉü 
ċČĄÿĊĀü. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʥʝʚʽʜôʻʤʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʻʜʠʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ. ɰʭ ʩʪʘʥ ʚʧʣʠʚʘʻ, ʟʦʢʨʝʤʘ, ʥʘ ʙʝʟʧʝʢʫ ʪʘ ʷʢʽʩʪʴ 

ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʽ ʧʘʩʘʞʠʨʽʚ, ʨʽʚʝʥʴ ʮʽʥ, ʩʪʫʧʽʥʴ ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ ʜʝʨʞʘʚʠ. ʆʪʞʝ, ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʽ ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʙʝʟʧʝʢʠ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʜʘʣʴʰʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ.  

ʗʢʱʦ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ɼʊʇ ʩʪʘʥʦʚʠʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʯʝʪʚʝʨʦ 

ʣʶʜʝʡ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ, ʪʦ ʚ ʋʢʨʘʾʥʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʻ 18 (ʟʘ ʜʘʥʠʤʠ ɺʆʆɿ). ʋ ɭʚʨʦʧʽ 

ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʨʦʙʦʪʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ ʻ ʥʘʫʢʦʚʘ ʾʾ 

ʩʢʣʘʜʦʚʘ ï ʢʦʞʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʤʘʻ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʊʦʤʫ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʽ ʧʦʨʷʜʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʥʘʜʘʥʥʷ ʧʨʦʧʦʟʠʮʽʡ 

ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʧʦʢʨʘʱʝʥʥʷ  ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ "ʇʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʧʨʠʢʦʨʜʦʥʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʇʦʣʴʱʽ, ɹʽʣʦʨʫʩʽ ʪʘ ʋʢʨʘʾʥʠ", ʱʦ ʧʨʦʬʽʥʘʥʩʦʚʘʥʠʡ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʩʦʶʟʫ (ʧʨʦʛʨʘʤʘ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ "ʇʦʣʴʱʘ-ɹʽʣʦʨʫʩʴ-ʋʢʨʘʾʥʘ") ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ "ɸʥʘʣʽʟ ʙʝʟʧʝʢʠ ʽ ʧʦʨʷʜʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ". 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʘʥʘʣʽʟʫ ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʘ ʦʙʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ ʚ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʟʜʽʡʩʥʝʥʥʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʘʥʫ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʜʦʨʦʛʘʭ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ʚʠʤʦʛʘʤ ʜʝʨʞʘʚʥʠʭ ʥʦʨʤ ʪʘ ʩʪʘʥʜʘʨʪʽʚ; 

- ʘʥʘʣʽʟ ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʛʘʭ ʨʘʡʦʥʫ (ʢʽʣʴʢʽʩʪʴ ʪʘ ʧʨʠʯʠʥʠ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ ʥʠʭ; ʞʝʨʪʚʠ ʪʘ ʚʠʢʦʥʘʚʮʽ ɼʊʇ, ʯʘʩ ʪʘ ʦʙʩʪʘʚʠʥʠ ʚʠʥʠʢʥʝʥʥʷ 

ɼʊʇ). ʏʘʩʦʚʠʡ ʚʽʜʨʽʟʦʢ, ʱʦ ʧʽʜʣʷʛʘʻ ʦʮʽʥʮʽ ʪʘ ʘʥʘʣʽʟʫ ï 2012-2015 ʨʦʢʠ; 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʥʘʛʣʷʜ ʟʘ ʩʪʘʥʦʤ ʜʦʨʽʛ, ʧʨʘʚʠʣʘʤʠ ʙʝʟʧʝʢʠ 

ʨʫʭʫ ʪʘ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʧʨʠ ʘʚʘʨʽʡʥʠʭ, ʩʪʠʭʽʡʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʩʠʪʫʘʮʽʷʭ; 

- ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ (ʦʮʽʥʢʘ ʩʪʘʥʫ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʢʨʠʪʪʷ, ʪʨʦʪʫʘʨʽʚ ʪʘ ʫʟʙʽʯʯʷ, ʚʫʣʠʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʦʙʣʘʰʪʫʚʘʥʥʷ ʜʦʨʦʞʥʽʤʠ ʟʥʘʢʘʤʠ ʪʘ ʨʦʟʤʽʪʢʦʶ). 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʟʜʽʡʩʥʝʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʟʘʭʦʜʽʚ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʽ ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ 

ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 22 ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʟʘʛʘʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ (ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʜʦʨʦʛʠ, ʦʙʣʘʩʥʦʛʦ ʪʘ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ) ʩʫʤʘʨʥʦʶ ʧʨʦʪʷʞʥʽʩʪʶ       

218 ʢʤ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ [2, 3, 4]. ɸ ʪʘʢʦʞ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ ʚ ʫʩʽʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ 

ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ (31 ʧʫʥʢʪ), ʘ ʩʘʤʝ ʚ:  ʩʤʪ. ʐʘʮʴʢ;  ʩ. ɻʘʾʚʢʘ;  ʩ. ʄʝʣʴʥʠʢʠ;  ʩ. ɻʨʘʙʦʚʝ; ʩ. ɸʜʘʤʯʫʢʠ; 

ʩ. ɻʦʣʷʜʠʥ;  ʩ. ʉʤʦʣʷʨʠ-ʉʚʽʪʷʟʴʢʽ;  ʩ. ʇʽʱʘ;  ʩ. ɿʘʪʠʰʰʷ;  ʩ. ʂʘʤ'ʷʥʢʘ;  ʩ. ʆʩʪʨʽʚ'ʷ;  c. ʇʨʠʧ'ʷʪʴ;           

ʩ. ɺʽʣʠʮʷ;  ʩ. ʂʨʦʧʠʚʥʠʢʠ;  ʩ. ʇʣʦʩʢʝ;  c. ʇʫʣʝʤʝʮʴ;  c. ʇʫʣʴʤʦ;  ʩ. ɺʽʣʴʰʘʥʢʘ;  ʩ. ɿʘʣʽʩʩʷ;  ʩ. ʂʦʰʘʨʠ; 

c. ʈʦʩʪʘʥʴ;  ʩ. ʂʨʘʩʥʠʡ ɹʽʨ;  ʩ. ʇʝʨʝʰʧʘ;  ʩ. ʍʨʠʧʩʴʢ;  c. ʉʘʤʽʡʣʠʯʽ;  ʩ. ʇʝʭʠ;  ʩ. ʇʦʣʦʞʝʚʝ;  ʩ. ʍʦʤʠʯʽ; 

c. ʉʚʽʪʷʟʴ;  ʩ. ʆʤʝʣʴʥʝ;  ʩ. ʇʽʜʤʘʥʦʚʝ. 

https://uk.wikipedia.org/wiki/%D0%A8%D0%B0%D1%86%D1%8C%D0%BA
https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D1%97%D0%B2%D0%BA%D0%B0_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%B8_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B1%D0%BE%D0%B2%D0%B5_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BC%D1%87%D1%83%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D1%8F%D0%B4%D0%B8%D0%BD
https://uk.wikipedia.org/wiki/%D0%A1%D0%BC%D0%BE%D0%BB%D1%8F%D1%80%D0%B8-%D0%A1%D0%B2%D1%96%D1%82%D1%8F%D0%B7%D1%8C%D0%BA%D1%96
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D1%89%D0%B0
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%82%D0%B8%D1%88%D1%88%D1%8F_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%27%D1%8F%D0%BD%D0%BA%D0%B0_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%9E%D1%81%D1%82%D1%80%D1%96%D0%B2%27%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BF%27%D1%8F%D1%82%D1%8C_(%D1%81%D0%B5%D0%BB%D0%BE)
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%BB%D0%B8%D1%86%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%BF%D0%B8%D0%B2%D0%BD%D0%B8%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%81%D0%BA%D0%B5_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%9F%D1%83%D0%BB%D0%B5%D0%BC%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%9F%D1%83%D0%BB%D1%8C%D0%BC%D0%BE
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%BB%D1%8C%D1%88%D0%B0%D0%BD%D0%BA%D0%B0_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BB%D1%96%D1%81%D1%81%D1%8F_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D1%88%D0%B0%D1%80%D0%B8_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%B8%D0%B9_%D0%91%D1%96%D1%80
https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%88%D0%BF%D0%B0
https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%B8%D0%BF%D1%81%D1%8C%D0%BA
https://uk.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D1%96%D0%B9%D0%BB%D0%B8%D1%87%D1%96
https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%85%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%B2%D0%B5
https://uk.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BC%D0%B8%D1%87%D1%96
https://uk.wikipedia.org/wiki/%D0%A1%D0%B2%D1%96%D1%82%D1%8F%D0%B7%D1%8C_(%D1%81%D0%B5%D0%BB%D0%BE)
https://uk.wikipedia.org/wiki/%D0%9E%D0%BC%D0%B5%D0%BB%D1%8C%D0%BD%D0%B5_(%D0%A8%D0%B0%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B4%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2%D0%B5
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ɼʦʨʦʞʥʶ ʤʝʨʝʞʫ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ ʩʢʣʘʜʘʶʪʴ ʥʘʩʪʫʧʥʽ ʘ/ʜ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ:  

- ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʘ/ʜ: ʊ-03-02, ʊ-03-06, ʊ-03-07, ʊ-03-14, ʊ-03-15 (ʪʘʙʣ. 1); 

- ʦʙʣʘʩʥʽ ʘ/ʜ: ʆ 031694, ʆ 031695, ʆ 031696, ʆ 031697, ʆ 031698, ʆ 031699 (ʪʘʙʣ. 2); 

- ʨʘʡʦʥʥʽ ʘ/ʜ: ʉ 031601, ʉ 031602, ʉ 031603, ʉ 031604, ʉ 031605, ʉ 031606, ʉ 031607, ʉ 031608, 

ʉ 031609, ʉ 031610, ʉ 031611 (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʪʝʞʝʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʚ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ 

 ̄
ʐʠʬʨ ʘ/ʜ, 

ʧʦʣʦʞʝʥʥʷ ʘ/ʜ 

ʅʘʡʤʝʥʫʚʘʥʥ ̫ʘʚʪʦʤʦʙʽʣɹʥʦʾ 

ʜʦʨʦʛʠ, 

ʇʨʦʪʷʞʥʽʩʪɹ  

ʧʦ ʐʘʮʢɹʦʤʫ 

ʨʘʡʦʥʫ, ʢʤ 

ʂ
ʘʪ
ʝ
ʛ
ʦ
ʨ
ʽ
ʷ

 

ʘ
/ʜ
 

ʅʘʩʝʣʝʥʽ 

ʧʫʥʢʪʠ, ʯʝʨʝʟ 

ʢ̫̔  ʧʨʦʭʦʜʠʪʴ 

ʘ/ʜ 

ʊʠʧ ʧʦʚʝʨʭʥ ̔

1 
ʊ-03-02, 

ʇʂ 0+00 ï ʇʂ 108+00 

ʇʽʘɦ - ʐʘʮɹ ʢ - ʃʁ ʙʦʤʣɹ  -

ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʢɹʠʡ -

ʇʘʚʣ̔ ʚʢʘ - ɻʦʨʦʭ̔ʚ -ɹʝʨʝʩʪʝʯʢʦ 

- ʂʦʟʠʥ -ʂʨʝʤʝʥʝʮɹ - ʜʦ ʘ/ʜ ʄ-

06 

25,9 IV 

ʩ. ʇ̔ ʘɦ, 

ʩʤʪ ʐʘʮʢɹ, 

ʩ. ʇʦʣʦʞʝʚʝ 

ʇʦʣʝʛʰʝʥʠʡ 

2 
ʊ-03-06, 

ʇʂ 0+00 ï ʇʂ 161+10 

/ʊ-03-02/ - ʐʘʮɹ ʢ - ɺ̔ʣʠʮ ̫- 

ʇʨʠʧ' ʪ̫ɹ - ʃ ʙʁʦʭʠʥʠ - 

 /ʊ-03-08/ 

17,5 IV 

ʩʤʪ ʐʘʮʢɹ, 

ʩ. ɺ̔ʣʠʮ,̫ 

ʩ. ʇʨʠʧôʪ̫ ɹ

ʇʦʣʝʛʰʝʥʠʡ, 

ʧʝʨʝʭʜ̔ʥʠʡ 

3 
ʊ-03-07, 

ʇʂ 0+00 ï ʇʂ 189+00 
ʂʇʇ "ʇʫʣʝʤʝʮʴ" - ʂʇʇ "ʇ̔ ʱʘ" 18,9 IV ʩ. ʇ̔ ʘɦ ʇʦʣʝʛʰʝʥʠʡ 

4 
ʊ-03-14, 

ʇʂ 0+00 ï ʇʂ 20+00 

/ʊ-03-02/ - ʩʘʥʘʪʦʨ̔ʡ 

 çʃ̔ʩʦʚʘ ʧ̔ ʩʥ̫è 
2,0 IV c. ɻʘʾʚʢʘ ʇʦʣʝʛʰʝʥʠʡ 

5 
ʊ-03-15, 

ʇʂ 0+00 ï ʇʂ 117+00 
ɿʘʣ̔ ʩʩ̫  - /ʊ-03-02/ 13,7 IV 

ʩ. ɿʘʣʩ̔ʩ̫ , 

ʩ. ʇʫʣʤɹʦ 

 

ʇʦʣʝʛʰʝʥʠʡ, 

ʧʝʨʝʭʜ̔ʥʠʡ 

ɿʘʛʘʣʴʥʘ ʧʨʦʪʞ̫ʥʩ̔ʪ ɹʪʝʨʠʪʦʨʘ̔ʣɹʥʠʭ ʘ/ʜ 78,0  
  

 

ʊʘʙʣʠʮʷ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʪʝʞʝʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ 

 ̄
ʐʠʬʨ ʘ/ʜ, 

ʧʦʣʦʞʝʥʥʷ ʘ/ʜ 

ʅʘʡʤʝʥʫʚʘʥʥ ̫ʘʚʪʦʤʦʙʽʣɹʥʦʾ 

ʜʦʨʦʛʠ, 

ʇʨʦʪʷʞʥʽʩʪɹ  

ʧʦ 

ʐʘʮɹʢʦʤʫ 

ʨʘʡʦʥʫ, ʢʤ ʂ
ʘʪ
ʝ
ʛ
ʦ
ʨ
ʽ
ʷ
 

ʘ
/ʜ
 

ʅʘʩʝʣʝʥʽ 

ʧʫʥʢʪʠ, ʯʝʨʝʟ 

ʢ̫̔  ʧʨʦʭʦʜʠʪʴ 

ʘ/ʜ 

ʊʠʧ ʧʦʚʝʨʭʥ ̔

1 
ʆ 031694, 

ʇʂ 0+00 ï ʇʂ 77+00 

ʂʇʇ "ʍʨʠʧʩʢɹ" - ʈʦʩʪʘʥ ɹ-  

/ʊ-03-07/ 
7,7 IV, V 

ʩ. ʍʨʠʧʩɹ ʢ,  

ʩ. ʈʦʩʪʘʥ ɹ
ʇʝʨʝʭ̔ʜʥʠʡ 

2 
ʆ 031695, 

ʇʂ 0+00 ï ʇʂ 108+00 

/ʊ-03-07/ - ʇʽʘɦ - 

ʆʩʪʨʽʚô̫  - ʇʫʣʤɹʦ 
10,8 V 

ʩ. ʇ̔ ʘɦ,  

ʩ. ʆʩʪʨ̔ʚôʷ 
ʇʝʨʝʭ̔ʜʥʠʡ 

3 
ʆ 031696, 

ʇʂ 0+00 ï ʇʂ 268+00 

ʐʘʮɹʢ - ɿʘʣ̔ ʩʩ̫  - ɻʨʘʙʦʚʝ - 

ʉʪʘʨʦʚʦʡʪʦʚʝ - /ʄ-07/ 
26,8 IV, V 

ʩʤʪ ʐʘʮʢɹ,  

ʩ. ʉʚ̔ʪʟ̫ɹ ,  

ʩ. ɿʘʣʩ̔ʩ̫ ,  

ʩ. ɻʨʘʙʦʚʝ,  

ʩ. ɸʜʘʤʯʫʢʠ 

ʇʦʣʝʛʰʝʥʠʡ, 

ʧʝʨʝʭʜ̔ʥʠʡ 

4 
ʆ 031697, 

ʇʂ 0+00 ï ʇʂ 72+00 
ɺ̔ʣɹ ʘhʥʢʘ - ʂʦh ʘʨʠ - ɿʘʣ̔ ʩʩ̫ 7,2 V 

ʩ. ɺ̔ʣɹʰʘʥʢʘ,  

ʩ. ʂʦhʘʨʠ,  

ʩ. ɿʘʣʩ̔ʩ̫ 

ʇʝʨʝʭ̔ʜʥʠʡ 

5 

ʆ 031698, 

ʇʂ 0+00 ï ʇʂ 94+00 

 

ɸʜʘʤʯʫʢʠ - ɻʦʣʷʜʠʥ - ɿʛʦʨʘʥʠ 

- /ʊ-03-02/ - ʅʫʜʠʞʝ -  

ʉʪʘʨʘ ɻʫʪʘ - ʉʪʘʨʘ ɺʠʞ̔ ʚʢʘ 

9,4 V 
ʩ. ɸʜʘʤʯʫʢʠ,  

ʩ. ɻʦʣ̫ ʜʠʥ 
ʇʝʨʝʭ̔ʜʥʠʡ 

6 
ʆ 031699, 

ʇʂ 0+00 ï ʇʂ 147+00 

ʇʦʣʦʞʝʚʝ - ʇʣʦʩʢʝ - 

ʂʨʦʧʠʚʥʠʢʠ 
14,7 V 

ʩ. ʇʦʣʦʞʝʚʝ,  

ʩ. ʇʣʦʩʢʝ,  

ʩ. ɺ̔ʣʠʮ,̫ 

ʩ. ʂʨʦʧʠʚʥʠʢʠ 

ʇʝʨʝʭ̔ʜʥʠʡ 

ɿʘʛʘʣʴʥʘ ʧʨʦʪʞ̫ʥʩ̔ʪ ɹʘ/ʜ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ 76,6    



© ÜĉĀČÏąēďĆ ê.Þ., ñþĄĕďĉ é.Þ., ëČĊĒĚĆ Þ.ê., ôĄĈēďĆ ê.ë. 2016 
 

26 , 2016, 2̄ (6) 
 

ʊʘʙʣʠʮʷ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ 

 ̄
ʐʠʬʨ ʘ/ʜ, 

ʧʦʣʦʞʝʥʥʷ ʘ/ʜ 

ʅʘʡʤʝʥʫʚʘʥʥ ̫ʘʚʪʦʤʦʙʽʣɹʥʦʾ 

ʜʦʨʦʛʠ, 

ʇʨʦʪʷʞʥʽʩʪɹ  

ʧʦ 

ʐʘʮɹʢʦʤʫ 

ʨʘʡʦʥʫ, ʢʤ 

ʂ
ʘʪ
ʝ
ʛ
ʦ
ʨ
ʽ
ʷ
 
ʘ
/

ʜ
 

ʅʘʩʝʣʝʥʽ 

ʧʫʥʢʪʠ, ʯʝʨʝʟ 

ʢ̫̔  ʧʨʦʭʦʜʠʪʴ 

ʘ/ʜ 

ʊʠʧ ʧʦʚʝʨʭʥ ̔

1 
ʉ 031601, 

ʇʂ 0+00 ï ʇʂ 85+10 
ʐʘʮɹʢ - ʄʝʣɹʥʠʢʠ - /ʊ-03-02/ 11,2 IV, V 

ʩʤʪ ʐʘʮʢɹ, 

ʩ. ʄʝʣɹʥʠʢʠ 
ʇʦʣʝʛʰʝʥʠʡ, 

ʧʝʨʝʭʜ̔ʥʠʡ 

2 
ʉ 031602, 

ʇʂ 0+00 ï ʇʂ 95+00 
ʍʦʤʠʯʽ - ʉʘʤ̔ʡʣʠʯʽ - ʇʝʭʠ 9,5 V 

ʩ. ʍʦʤʠʯʽ, 

ʩ. ʉʘʤ̔ʡʣʠʯ̔, 
ʩ. ʇʝʭʠ 

 

ʇʦʣʝʛʰʝʥʠʡ, 

3 
ʉ 031603, 

ʇʂ 0+00 ï ʇʂ129+00 

ʉʚʽʪʷʟʴ - ʆʤʝʣʴʥʝ - ʉʤʦʣ̫ʨʠ 

ʉʚʽʪʷʟʢɹ ̔
12,9 IV, V 

ʩ. ʉʚ̔ʪʟ̫ɹ , 

ʩ. ʆʤʝʣɹʥʝ, 

ʩ. ʉʤʦʣ̫ʨʠ 

ʉʚʽʪʷʟʴʢ̔ 

ʇʦʣʝʛʰʝʥʠʡ, 

ʧʝʨʝʭʜ̔ʥʠʡ 

4 
ʉ 031604, 

ʇʂ 0+00 ï ʇʂ 23+00 
ʇʽʜʤʘʥʦʚʝ - ʉʚʽʪʷʟʴ 2,3 V 

ʩ. ʇ̔ ʜʤʘʥʦʚʝ, 

ʩ. ʉʚ̔ʪʟ̫ɹ 
ʇʝʨʝʭ̔ʜʥʠʡ 

5 
ʉ 031605, 

ʇʂ 0+00 ï ʇʂ 53+85 

 

/ʊ-03-07/ - ʇʫʣʝʤʝʮʴ 4,4 V ʩ. ʇʫʣʝʤʝʮ ɹ ʇʝʨʝʭ̔ʜʥʠʡ 

6 
ʉ 031606, 

ʇʂ 0+00 ï ʇʂ 65+00 
ʇʝʨʝʧhʘ - ʈʦʩʪʘʥ ɹ 6,5 V 

ʩ. ʇʝʨʝhʧʘ, 

ʩ. ʈʦʩʪʘʥ ɹ
ʇʝʨʝʭ̔ʜʥʠʡ 

7 
ʉ 031607, 

ʇʂ 0+00 ï ʇʂ 44+00 
ʂʨʦʧʠʚʥʠʢʠ - ʇʨʠʧôʷʪʴ 4,4 V 

ʩ.ʂʨʦʧʠʚʥʠʢʠ, 

ʩ. ʇʨʠʧôʪ̫ ɹ
ʇʝʨʝʭ̔ʜʥʠʡ 

8 
ʉ 031608, 

ʇʂ 0+00 ï ʇʂ 14+00 
ɿʘʪʠh ʰʷ - /ʊ-03-02/ 1,4 V ʩ. ɿʘʪʠhh  ̫ ʇʝʨʝʭ̔ʜʥʠʡ 

9 
ʉ 031609, 

ʇʂ 0+00 ï ʇʂ 51+00 
ʂʨʘʩʥʠʡ ɹ̔ʨ - ʇʝʨʝhʧʘ 5,1 V 

ʩ. ʂʨʘʩʥʠʡ ɹ̔ʨ, 
ʩ. ʇʝʨʝhʧʘ 

ʇʝʨʝʭ̔ʜʥʠʡ 

10 
ʉ 031610, 

ʇʂ 0+00 ï ʇʂ 16+00 

 

/ʊ-03-07/ - ʂʘʤô̫ʥʢʘ 1,6 V ʩ. ʂʘʤô̫ ʥʢʘ ʇʝʨʝʭ̔ʜʥʠʡ 

11 
ʉ 031611, 

ʇʂ 0+00 ï ʇʂ 40+00 

 

ʇʣʦʩʢʝ - ʂʨʫh ʠʥʝʮɹ - ɿʘʙʦʣʦʪʪ ̫ 4,0 V ʩ. ʇʣʦʩʢʝ ʇʝʨʝʭ̔ʜʥʠʡ 

ɿʘʛʘʣʴʥʘ ʧʨʦʪʞ̫ʥʩ̔ʪ ɹʘ/ʜ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ 63,3    
 

ʉʪʘʥ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʋʢʨʘʾʥʽ ʚ ʮʽʣʦʤʫ ʪʘ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʟʦʢʨʝʤʘ, ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʥʝʜʦʩʪʘʪʥʴʦ ʟʘʜʦʚʽʣʴʥʠʡ ʯʝʨʝʟ ʟʥʘʯʥʠʡ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʪʘ 

ʪʨʘʚʤʘʪʠʟʤʫ. ʂʽʣʴʢʽʩʪʴ ʽ ʩʪʨʫʢʪʫʨʘ ɼʊʇ, ʱʦ ʪʨʘʧʠʣʠʩʷ ʚ ʐʘʮʴʢʦʤʫ ʨ-ʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1 ʽ 2. 
 

 
ʈʠʩ. 1. ʂʽʣʴʢʽʩʪʴ ɼʊʇ, ʱʦ ʪʨʘʧʠʣʠʩʷ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʫ 2012-2014 ʨʦʢʘʭ 

 

ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ɼʊʇ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʻ ʟʤʽʥʥʦʶ, ʦʩʢʽʣʴʢʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʠʪʴ ʩʫʪʪʻʚʝ 

ʾʭ ʟʨʦʩʪʘʥʥʷ ʫ 2013 ʨʦʮʽ (ʥʘ +32%) ʧʦʨʽʚʥʷʥʦ ʟ 2012 ʨʦʢʦʤ ʽ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʫ 

ʢʽʣʴʢʦʩʪʽ 34 ʦʜ. ʫ 2014 ʨʦʮʽ. ɿʘ ʩʽʤ ʤʽʩʷʮʽʚ 2015 ʨʦʢʫ ʚʞʝ ʪʨʘʧʠʣʦʩʷ 20 ɼʊʇ, ʪʦʙʪʦ ʜʦʩʪʘʪʥʴʦ ʙʘʛʘʪʦ, 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʽʢ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚ ʜʘʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʧʨʠʧʘʜʘʻ ʥʘ ʣʽʪʥʽ ʤʽʩʷʮʽ. 
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ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ɼʊʇ, ʱʦ ʪʨʘʧʠʣʠʩʷ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʫ 2012-2014 ʨʦʢʘʭ 

 

ɼʊʇ ʚʽʜʙʫʚʘʣʠʩʷ ʫ ʚʠʜʽ ʟʽʪʢʥʝʥʥʷ ʊɿ (10 % ï 2012ʨ., 18 % ï 2013ʨ. ʪʘ 13 % ï 2014ʨ.) ʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʥʘʾʟʜʽʚ ʥʘ ʧʝʨʝʰʢʦʜʫ (11 %  ï 2012ʨ. ʪʘ ʧʦ 9 % ï 2013-2014 ʨʨ.). ʊʘʢʦʞ ʘʚʘʨʽʾ ʪʨʘʧʣʷʶʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʢʠʜʘʥʥʷ ʊɿ, ʥʘʾʟʜʫ ʥʘ ʧʽʰʦʭʦʜʽʚ ʘʙʦ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ. ʅʘʡʨʽʜʰʝ ɼʊʇ ʚʠʥʠʢʘʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʥʘʾʟʜʽʚ ʥʘ ʪʚʘʨʠʥ ʘʙʦ ʛʫʞʦʚʠʡ ʪʨʘʥʩʧʦʨʪ, ʘ ʟʘ ʨʽʟʥʦʚʠʜʦʤ ʧʘʜʽʥʥʷ ʚʘʥʪʘʞʫ ï ʚʽʜʩʫʪʥʽ. 

ʑʦʜʦ 2015 ʨʦʢʫ, ʪʦ ʟʘ ʧʝʨʽʦʜ ʟ 01.01 ʧʦ 31.07.2015 ʨʦʢʫ ʚʽʜʙʫʣʦʩʷ 20 ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ, 

ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʟʽʪʢʥʝʥʴ ʘʙʦ ʧʝʨʝʢʠʜʘʥʴ ʊɿ, ʘ ʪʘʢʦʞ ʷʢ ʥʘʾʟʜ ʥʘ ʧʽʰʦʭʦʜʽʚ.  

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʜʦʩʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʊɿ, ʱʦ ʧʦʪʨʘʧʠʣʠ ʚ ɼʊʇ. ʗʢʱʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚ 

ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʊɿ ʥʘ ʦʜʥʫ ɼʊʇ, ʪʦ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʠʤʫʪʴ 1,4 ʫ 2012ʨ., 1,6 ʫ 2013ʨ. 

ʪʘ 1,7 ʫ 2014ʨ., ʪʦʙʪʦ ʜʠʥʘʤʽʢʘ ʥʝʛʘʪʠʚʥʘ ʪʘ ʚʢʘʟʫʻ ʥʘ ʟʘʛʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʊɿ ʫ ɼʊʇ. 

ʉʝʨʝʜ ʧʨʠʯʠʥ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ ʜʦʤʽʥʫʶʪʴ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʨʫʭʫ, ʘʜʞʝ ʟʘ 

ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ ʻ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʚʠʧʘʜʢʠ: 2 ɼʊʇ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ ʊɿ ʫ 

2013ʨ. ʪʘ 1 ʚʠʧʘʜʦʢ ʫ 2012ʨ. ʯʝʨʝʟ ʩʪʘʥ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ. ʇʨʠ ʮʴʦʤʫ ʘʙʩʦʣʶʪʥʦ ʫʩʽ ɼʊʇ ʫ 

ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʫ 2012-2014 ʨʦʢʘʭ ʢʚʘʣʽʬʽʢʫʚʘʣʠʩʷ ʟ ʚʠʥʠ ʚʦʜʽʷ, ʟʦʢʨʝʤʘ, ʯʝʨʝʟ ʧʝʨʝʚʠʱʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ, ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʤʘʥʝʚʨʫʚʘʥʥʷ, ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʥʝʪʚʝʨʝʟʦʤʫ ʩʪʘʥʽ ʟʘ ʢʝʨʤʦʤ (ʨʠʩ. 3).  
 

 
ʈʠʩ. 3. ʇʨʠʯʠʥʠ ɼʊʇ ʟ ʚʠʥʠ ʚʦʜʽʷ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʟʘ 2012-2014 ʨʦʢʠ 

 

ʇʝʨʝʚʠʱʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʨʠʟʚʝʣʦ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ɼʊʇ ʫ 58 %, ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ 
ʤʘʥʝʚʨʫʚʘʥʥʷ ʫ 24 %, ʚʠʾʟʜ ʥʘ ʩʤʫʛʫ ʟʫʩʪʨʽʯʥʦʛʦ ʨʫʭʫ ʫ 12 %, ʢʝʨʫʚʘʥʥʷ ʊɿ ʫ ʥʝʪʚʝʨʝʟʦʤʫ ʩʪʘʥʽ ʪʘ 
ʥʝʜʦʪʨʠʤʘʥʥʷ ʜʠʩʪʘʥʮʽʾ ï ʧʦ 3 %. ʉʝʨʝʜ 20 ɼʊʇ ʟʘ 7 ʤʽʩʷʮʽʚ 2015 ʨʦʢʫ ʧʝʨʝʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʪʘʣʦ 
ʧʨʠʯʠʥʦʶ ɼʊʇ ʫ 8-ʤʠ ʚʠʧʘʜʢʘʭ (40 %), ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʤʘʥʝʚʨʫʚʘʥʥʷ ʫ 6-ʪʠ ʚʠʧʘʜʢʘʭ (30 %), 
ʥʝʜʦʜʝʨʞʘʥʥʷ ʜʠʩʪʘʥʮʽʾ ï ʫ 3-ʭ ʚʠʧʘʜʢʘʭ (15 %), ʨʝʰʪʘ ʧʨʠʯʠʥ ï ʧʦʦʜʠʥʦʢʽ. ɿ ʚʠʥʠ ʧʽʰʦʭʦʜʽʚ ɼʊʇ ʫ 
ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʥʝ ʚʽʜʙʫʣʦʩʷ ʟ ʞʦʜʥʠʭ ʧʨʠʯʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʧʦʪʝʥʮʽʡʥʠʤʠ ʤʦʛʣʠ ʙʫʪʠ ʥʝʧʦʢʦʨʘ 
ʧʽʰʦʭʦʜʽʚ ʩʠʛʥʘʣʘʤ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʧʝʨʝʭʽʜ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʫ ʥʝʚʩʪʘʥʦʚʣʝʥʠʭ 
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ʤʽʩʮʷʭ, ʧʝʨʝʭʽʜ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʊɿ, ʱʦ ʥʘʙʣʠʞʘʶʪʴʩʷ. ɼʊʇ ʟʘʚʞʜʠ ʥʝʩʫʪʴ 
ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʫʩʽʭ ʩʪʦʨʽʥ ʜʦʨʦʞʥʴʦʛʦ ʧʨʦʮʝʩʫ.  

ɿʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ 2012-2014 ʨʦʢʽʚ ʥʘ ʜʦʨʦʛʘʭ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ ʧʦʩʪʨʘʞʜʘʣʦ 59 ʦʩʽʙ, 
ʩʝʨʝʜ ʷʢʠʭ 9 ʦʩʽʙ ʟʘʛʠʥʫʣʦ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʘ ʟʨʦʩʪʘʶʯʘ ʜʠʥʘʤʽʢʘ (ʨʠʩ. 4), ʘʜʞʝ ʚ 
ʮʽʣʦʤʫ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ ʟ 2012 ʜʦ 2014 ʨʦʢʫ ʟʨʦʩʣʘ ʥʘ 50% ʽ ʮʝ ʻ ʟʘʛʨʦʟʣʠʚʠʤ ʷʚʠʱʝʤ. ɿʘ 
ʩʽʯʝʥʴ-ʣʠʧʝʥʴ 2015 ʨʦʢʫ ʫ ɼʊʇ ʧʦʩʪʨʘʞʜʘʣʦ 8 ʦʩʽʙ, ʦʜʥʘ ʟ ʷʢʠʭ ʟʘʛʠʥʫʣʘ ʚʥʘʩʣʽʜʦʢ ʦʪʨʠʤʘʥʠʭ ʪʨʘʚʤ. 

 

 
 

ʂʘʪʝʛʦʨʽʾ ʦʩʽʙ, ʱʦ ʟʘʛʠʥʫʣʠ ʚʥʘʩʣʽʜʦʢ ɼʊʇ ʫ 2012-2014 ʨʦʢʘʭ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 4, ʘ ʾʭ ʚʽʢʦʚʘ 

ʩʪʨʫʢʪʫʨʘ ʚ ʪʘʙʣ. 5. ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʩʝʨʝʜ ʥʠʭ ʻ ʚʝʣʦʩʠʧʝʜʠʩʪʠ (ʡʤʦʚʽʨʥʦ, ʤʽʩʮʝʚʽ ʞʠʪʝʣʽ), ʘʜʞʝ 

ʪʠʧʦʚʠʤ ʟʘʩʦʙʦʤ ʧʝʨʝʩʫʚʘʥʥʷ ʥʘ ʜʦʨʦʛʘʭ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʻ ʩʘʤʝ ʚʝʣʦʩʠʧʝʜʠ. 

ʊʘʙʣʠʮʷ 4 

ʂʘʪʝʛʦʨ̔ ʾ ʦʩʽʙ, ʱʦ ʟʘʛʠʥʫʣʠ ʚʥʘʩʣʽʜʦʢ ɼʊʇ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʫ 2012-2014 ʨʦʢʘʭ 
ʂʘʪʝʛʦʨʽʾ ʦʩʽʙ, ʦɦ ʟʘʛʠʥʫʣʠ ʫ 

ɼʊʇ: 
2012 ʨʽʢ 2013 ʨʽʢ 2014 ʨʽʢ 

ʦʩʽʙ % ʦʩʽʙ % ʦʩʽʙ % 

- ʚʦʜʽʾ ʊɿ ʟʘʩʦʙ̔ ʚ 0 0,00 1 50,00 1 25,00 

- ʧʘʩʘʞʠʨʠ 2 66,67 0 0,00 1 25,00 

- ʧ̔h ʦʭʦʜʠ 0 0,00 1 50,00 0 0,00 

- ʚʝʣʦʩʠʧʝʜʠʩʪʠ 1 33,33 0 0,00 2 50,00 

ɺʩʴʦʛʦ 3 100 2 100 4 100 

ʊʘʙʣʠʮʷ 5 

ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʫʯʘʩʥʠʢʽʚ ɼʊʇ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʫ 2012-2014 ʨʦʢʘʭ 
ɺ̔ ʢʦʚʘ ʩʪʨʫʢʪʫʨʘ  

ʫʯʘʩʥʠʢ̔ʚ ɼʊʇ (ʛʨʘʜʘʮ̔ ʷ 5 ʨ.) 

 

2012 ʨʽʢ,  

ʦʩʽʙ 
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2014 ʨʽʢ, 

ʦʩʽʙ 

ʤʝʥhʝ 18 ʨʦʢ̔ ʚ/ʚʪʽʢ ʟ ʤ̔ʩʮ̫ ɼʊʇ 
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ʆʪʞʝ, ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚ ɼʊʇ ʧʦʪʨʘʧʣʷʣʠ ʫʯʘʩʥʠʢʠ ʚʽʢʦʤ ʚʽʜ 18 ʜʦ 41 ʨʦʢʫ, ʷʢ ʥʘʡʤʝʥʰ 

ʜʦʩʚʽʜʯʝʥʽ. ʊʘʢʦʞ ʙʫʣʠ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʦʩʦʙʫ ʫʯʘʩʥʠʢʘ ɼʊʇ ʚʩʪʘʥʦʚʠʪʠ ʥʝ ʚʜʘʣʦʩʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ 

ʧʦʢʠʥʫʣʘ ʾʾ ʤʽʩʮʝ. ɯʥʰʠʤ ʘʩʧʝʢʪʦʤ ʻ ʦʩʦʙʠ ʙʝʟ ʧʨʘʚʘ ʢʝʨʫʚʘʥʥʷ ʊɿ, ʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʚʽʢ (<18 ʨʦʢʽʚ) ʪʘ 

ʦʩʦʙʠ, ʧʦʩʪʨʘʞʜʘʣʽ ʚʥʘʩʣʽʜʦʢ ɼʊʇ. ʉʪʨʫʢʪʫʨʘ ʫʯʘʩʥʠʢʽʚ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʦʧʝʨʝʜ-

ʥʴʦʛʦ ʚʠʩʥʦʚʢʫ, ʘʜʞʝ 19 % ʩʝʨʝʜ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ɼʊʇ ʚʽʢʦʤ 18-23 ʨʦʢʠ, 25 % ï ʚʽʢʦʤ 24-29 ʨʦʢʽʚ,             

15 % ï ʚʽʢʦʤ 30-35 ʨʦʢʽʚ ʽ 13 % ï ʚʽʢʦʤ 36-41 ʨʦʢʽʚ. ʅʘʩʪʫʧʥʽ ʚʽʢʦʚʽ ʢʘʪʝʛʦʨʽʾ ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ 

 ʈʠʩ. 4. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ 

ʦʩʽʙ ʚ ʨʝʟʫʣʴʪʘʪʽ ɼʊʇ ʫ ʐʘʮʴʢʦʤʫ 

ʨʘʡʦʥʽ ʟʘ 2012-2014 ʨʦʢʠ 
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ʤʝʥʰʝ 7 %, ʪʦʙʪʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʪʘʢʽ ʩʠʪʫʘʮʽʾ ʟʥʘʯʥʦ ʨʽʜʰʝ. ʋ ʧʝʨʰʽ ʩʽʤ ʤʽʩʷʮʽʚ 2015 ʨʦʮʽ ʮʷ 

ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, 10 ʽʟ 33 ʫʯʘʩʥʠʢʽʚ ɼʊʇ ʤʘʣʠ ʚʽʢ ʫ ʜʽʘʧʘʟʦʥʽ 18-23 ʨʦʢʠ. 

ɼʠʥʘʤʽʢʫ ɼʊʇ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʦʙʠ ʪʘ ʨʽʟʥʽ ʤʽʩʷʮʽ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʚ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʟʘ      

2012-2014 ʨʦʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 5. 
 

 

ʈʠʩ. 5. ɼʠʥʘʤʽʢʘ ɼʊʇ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʦʙʠ (ʘ) ʪʘ ʨʽʟʥʽ ʤʽʩʷʮʽ (ʙ) ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʟʘ 2012-2014 ʨʦʢʠ  
 

ʊʨʘʜʠʮʽʡʥʦ ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ ʚʚʘʞʘʻʪʴʩʷ ʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʥʠʢʥʝʥʥʷ ɼʊʇ. ʇʨʦʪʝ 

ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʫ 2012-2014 ʨʦʢʘʭ (ʨʠʩ. 5) ʚʢʘʟʫʻ, ʱʦ ʚʦʥʠ ʪʨʘʧʣʷʣʠʩʷ ʯʘʩʪʽʰʝ ʫ 

ʩʚʽʪʣʫ ʯʘʩʪʠʥʫ ʜʦʙʠ, ʽ ʣʠʰʝ ʫ 2014 ʨʦʮʽ ʾʭ ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ ʦʜʥʘʢʦʚʦʶ. ʁʤʦʚʽʨʥʦ, ʚ ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ ʚʦʜʽʾ 

ʥʘʤʘʛʘʣʠʩʷ ʙʫʪʠ ʙʽʣʴʰ ʦʙʘʯʥʠʤʠ ʥʘ ʜʦʨʦʛʘʭ. ʋ 2015 ʨʦʮʽ 25 % ɼʊʇ ʪʨʘʧʠʣʠʩʷ ʫ ʪʝʤʥʫ ʯʘʩʪʠʥʫ ʜʦʙʠ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʫʚʽʤʢʥʝʥʦʛʦ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʪʦʜʽ ʷʢ ʨʝʰʪʘ 75 % ï ʫ ʩʚʽʪʣʫ ʯʘʩʪʠʥʫ ʜʦʙʠ. 

ʇʨʦʪʷʛʦʤ ʨʦʢʫ ʥʘʡʙʽʣʴʰʝ ɼʊʇ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʣʠʧʥʽ ʪʘ ʩʝʨʧʥʽ, ʱʦ ʻ 

ʤʽʩʷʮʷʤʠ ʘʢʪʠʚʥʦʛʦ ʣʽʪʥʴʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʙʘʛʘʪʴʦʭ ʞʠʪʝʣʽʚ ʋʢʨʘʾʥʠ ʪʘ ʜʨʫʞʥʽʭ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ ʥʘ 

ʐʘʮʴʢʠʭ ʦʟʝʨʘʭ. ɺ ʽʥʰʽ ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʤʽʪʥʠʡ ʩʧʘʜ (ʦʩʦʙʣʠʚʦ ʣʶʪʠʡ ʪʘ ʣʠʩʪʦʧʘʜ). 

ɸʥʘʣʽʟʫʶʯʠ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʚʽʜʙʫʚʘʣʠʩʷ ʨʦʟʛʣʷʥʫʪʽ ɼʊʇ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟ 

ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʥʽʛʦʧʘʜ, ʜʦʱ, ʪʫʤʘʥ, ʭʤʘʨʥʽʩʪʴ. ʈʘʟʦʤ 

ʟ ʪʠʤ, ʷʢ ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʘʥʽ ʪʘʙʣʠʮʽ 6, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ           

(ʚʽʜ 55 % ʜʦ 87 %) ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥʽ ʫ 2012-2014 ʨʦʢʘʭ ʪʨʘʧʠʣʘʩʷ ʟʘ ʷʩʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 

ʊʘʙʣʠʮʷ 6 

ʇʦʛʦʜʥʽ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʪʨʘʧʠʣʠʩʷ ɼʊʇ ʫ ʐʘʮʴʢʦʤʫ ʨʘʡʦʥ ̔ʫ 2012-2014 ʨʦʢʘʭ 

ʇʦʛʦʜʥ̔ ʫʤʦʚʠ, ʟʘ ʢ̫ʠʭ 

ʪʨʘʧʠʣʠʩʷ ɼʊʇ 
2012 ʨʽʢ 2013 ʨʽʢ 2014 ʨʽʢ 

ʢ̔ʣɹʢʽʩʪʴ 

ɼʊʇ 
% ʢ̔ʣɹʢʽʩʪʴ 

ɼʊʇ 
% ʢ̔ʣɹʢʽʩʪʴ 

ɼʊʇ 
% 

ʷʩʥʦ 19 55,88 39 86,67 24 70,59 

ʭʤʘʨʥʦ 12 35,29 1 2,22 7 20,59 

ʜʦɦ  1 2,94 0 0,00 0 0,00 

ʩʥʛ̔ʦʧʘʜ 0 0,00 4 8,89 0 0,00 

ʪʫʤʘʥ 0 0,00 0 0,00 3 8,82 

ʽʥʰ̔ 2 5,88 1 2,22 0 0,00 

ɺʩʴʦʛʦ 34 100 45 100 34 100 

 
ʈʦʟʛʣʷʜʘʶʯʠ ʩʪʘʥ ʧʦʚʝʨʭʥʽ ʧʦʣʦʪʥʘ ʜʦʨʽʛ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ ʥʘ ʤʦʤʝʥʪ ɼʊʇ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩ. 6, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʡʦʛʦ ʷʢ ʩʫʭʝ (80 % ʚʠʧʘʜʢʽʚ), ʤʦʢʨʝ (12 % ʚʠʧʘʜʢʽʚ), ʟ ʥʝʜʦʣʽʢʘʤʠ (1 % 

ʚʠʧʘʜʢʽʚ) ʪʘ ʦʙʨʦʙʣʝʥʝ ʧʨʦʪʠʦʞʝʣʝʜʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ (7 %). ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʩʘʤʝ ʟʘ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʦʛʦ ï ʩʫʭʦʛʦ ï ʩʪʘʥʫ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʪʠʤ ʥʝ ʤʝʥʰʝ ʪʨʘʧʠʣʘʩʷ ʜʦʤʽʥʫʶʯʘ ʢʽʣʴʢʽʩʪʴ ɼʊʇ. ʋ 2015 ʨʦʮʽ ʥʘ ʩʫʭʦʤʫ 

ʜʦʨʦʞʥʴʦʤʫ ʧʦʣʦʪʥʽ ʪʨʘʧʠʣʦʩʷ 70 % ɼʊʇ, 20 % ï ʥʘ ʤʦʢʨʦʤʫ ʽ ʣʠʰʝ 10 % ʥʘ ʜʦʨʦʛʘʭ ʟ ʥʝʜʦʣʽʢʘʤʠ. 

 

ʘ)                                                                   ʙ) 
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ʈʠʩ. 6. ʉʪʘʥ ʧʦʣʦʪʥʘ ʜʦʨʽʛ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ ʥʘ ʤʦʤʝʥʪ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ 

 
ɺʠʩʥʦʚʢʠ. ɺʽʜʤʽʯʝʥʦ, ʱʦ ʥʘ ʙʽʣʴʰʦʩʪʽ ʘ/ʜ ʩʪʘʥ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʥʝʟʘʜʦʚʽʣʴʥʠʡ, ʧʨʠʩʫʪʥʽ 

ʜʝʬʝʢʪʠ ʪʘ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʙʝʟʧʝʨʝʙʽʡʥʠʡ ʽ ʨʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʊɿ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʧʝʨʝʜʙʘʯʝʥʽ ʨʦʙʦʪʠ ʧʦ ʨʝʤʦʥʪʫ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ. ʄʘʡʞʝ ʥʘ ʚʩʽʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʦʛʘʭ ʚʽʜʩʫʪʥʽ ʫʟʙʽʯʯʷ, ʱʦ ʧʦʛʽʨʰʫʻ ʢʦʝʬʽʮʽʻʥʪ ʘʚʘʨʽʡʥʦʩʪʽ. ʅʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʦʙʦʪʠ ʧʦ 

ʚʣʘʰʪʫʚʘʥʥʶ ʫʟʙʽʯ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʝʨʝʜʙʘʯʠʪʠ ʫʢʨʽʧʣʝʥʥʷ ʯʘʩʪʠʥʠ 

ʫʟʙʽʯʯʷ ʢʘʤôʷʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʘʙʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ.  

ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ ʧʨʦʭʦʜʷʪʴ ʚ ʨʝʢʨʝʘʮʽʡʥʽʡ ʟʦʥʽ, ʢʫʜʠ ʚ ʩʝʟʦʥʥʠʡ ʧʝʨʽʦʜ 

ʧʨʠʾʞʜʞʘʻ ʙʘʛʘʪʦ ʪʫʨʠʩʪʽʚ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʜʣʷ ʧʽʰʦʭʦʜʽʚ ʥʝʦʙʭʽʜʥʦ ʚʣʘʰʪʫʚʘʪʠ ʪʨʦʪʫʘʨʠ 

ʫ ʚʩʽʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʨʦʪʫʘʨʠ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ, ʟʘ ʤʦʞʣʠʚʽʩʪʶ, ʚʽʜ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʟʝʣʝʥʦʶ ʟʦʥʦʶ ʟʘʚʰʠʨʰʢʠ ʥʝ ʤʝʥʰʝ 2 ʤʝʪʨʽʚ, 

ʘʙʦ, ʫ ʚʠʧʘʜʢʫ ʱʽʣʴʥʦʾ ʟʘʙʫʜʦʚʠ, ʙʦʨʪʦʚʠʤ ʢʘʤʝʥʝʤ ʚʠʩʦʪʦʶ 0,15 ʤ.  

ɼʣʷ ʨʦʟʚʠʪʢʫ ʚʝʣʦʩʠʧʝʜʥʦʛʦ ʪʫʨʠʟʤʫ ʪʘ ʙʝʟʧʝʢʠ ʤʽʩʮʝʚʠʭ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʜʙʘʯʠʪʠ ʚʣʘʰʪʫʚʘʥʥʷ ʚʝʣʦʩʠʧʝʜʥʠʭ ʜʦʨʽʞʦʢ ʚʟʜʦʚʞ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʪʨʦʪʫʘʨʽʚ (ʚʽʜ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʟʝʣʝʥʦʶ ʟʦʥʦʶ ʟʘʚʰʠʨʰʢʠ ʥʝ ʤʝʥʰʝ 2 

ʤʝʪʨʽʚ, ʘʙʦ, ʫ ʚʠʧʘʜʢʫ ʱʽʣʴʥʦʾ ʟʘʙʫʜʦʚʠ, ʙʦʨʪʦʚʠʤ ʢʘʤʝʥʝʤ ʚʠʩʦʪʦʶ 0,15 ʤ). 

ʋ ʩʤʪ ʐʘʮʴʢ ʻ ʥʝʙʝʟʧʝʯʥʝ ʧʝʨʝʭʨʝʩʪʷ, ʷʢʝ ʫʪʚʦʨʝʥʝ ʧʝʨʝʪʠʥʦʤ ʘ/ʜ ʊ-03-02, ʊ-03-15 ʽ ʆ 031696. 

ʅʘ ʮʴʦʤʫ ʧʝʨʝʭʨʝʩʪʽ ʥʝʦʙʭʽʜʥʦ ʟʘʧʨʦʚʘʜʠʪʠ ʩʚʽʪʣʦʬʦʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʨʫʭʫ ʊɿ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʎʝ ʧʝʨʝʭʨʝʩʪʷ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʦʙʣʘʜʥʘʪʠ ʩʚʽʪʣʦʬʦʨʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʜʣʷ ʧʽʰʦʭʦʜʽʚ.  

ʏʝʨʝʟ ʪʝ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʫʭʫ ʥʠʟʴʢʘ ʽ ʜʦʨʦʞʥʷ ʤʝʨʝʞʘ ʨʦʟʚʠʥʝʥʘ ʩʣʘʙʦ, ʪʦʤʫ 

ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ ʫ ʚʚʝʜʝʥʽ ʩʠʩʪʝʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʘ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ.  

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʽ ʩʪʘʥʫ ʧʦʢʨʠʪʪʷ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ʤʝʨʝʞʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʐʘʮʴʢʦʛʦ ʨʘʡʦʥʫ, ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ (ʱʦʜʦ ʥʝʩʪʘʯʽ 

ʥʝʦʙʭʽʜʥʠʭ ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ, ʚʽʜʩʫʪʥʦʩʪʽ ʨʦʟʤʽʪʢʠ) ʪʘ ʥʘʚʝʜʝʥʽ ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ [4]. 
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ôüĒĆĊÿĊ ČüąĊĉü þ ÞĊćėĉčĆĊą ĊýćüčĎĄ 
ëĊĀüĉė ČāăďćĘĎüĎė ĄččćāĀĊþüĉĄě üþüČĄąĉĊčĎĄ ĉü ĎāČČĄĎĊČĄüćĘĉėđ, ĊýćüčĎĉėđ Ą ĀĊČĊÿüđ ČüąĊĉĉĊÿĊ 

ăĉüēāĉĄě þ ôüĒĆĊĈď ČüąĊĉā ÞĊćėĉčĆĊą ĊýćüčĎĄ. ëČāĀčĎüþćāĉü đüČüĆĎāČĄčĎĄĆü 218 ĆĈ ĀĊČĊÿ, ü ĎüĆĂā 
ċČĊüĉüćĄăĄČĊþüĉü ĄĉĐĊČĈüĒĄě ċĊ àîë ĉü ęĎĄđ ü/Ā ăü 2012, 2013, 2014 Ą 2015 ÿĊĀė. éüďēĉėā ĄččćāĀĊþüĉĄě 
ċČĊþāĀāĉė þĊ þČāĈě þėċĊćĉāĉĄě ċČĊāĆĎü "ïćďēĔāĉĄě ýāăĊċüčĉĊčĎĄ ċĊćĘăĊþüĎāćāą ĎČüĉčċĊČĎĉĊą čāĎĄ 
ċĊÿČüĉĄēĉėđ ĎāČČĄĎĊČĄą ëĊćĘĔĄ, ÝāćüČďčĄ Ą ïĆČüĄĉė" þ ČüĈĆüđ ëČĊÿČüĈĈė ĎČüĉčÿČüĉĄēĉĊÿĊ 
čĊĎČďĀĉĄēāčĎþü ëĊćĘĔü-ÝāćüČďčĘ-ïĆČüĄĉü. 
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ċČĄĆćĚēāĉĄā. 
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Volyn region.  
The results of the study of accidents on local , regional and district roads mentioned in Shatsky  district of 

Volyn region. Presented characteristics of 218 km of roads , and processed information on these accidents by 2012, 
2013, 2014 and 2015 . Research conducted during the project "Improving the safety of the users of the transport 
network border a reas of Poland , Belarus and Ukraine" under the Cross Border Cooperation Programme Poland -  
Belarus-  Ukraine.  

Keywords: road, accidents, traffic safety, accident . 

 
 

ÜÞîêìä: 
ÜéàìÎåóïæ êćāĆčüĉĀČ ÞüćāĉĎĄĉĊþĄē, ĆüĉĀĄĀüĎ ĎāđĉÏēĉĄđ ĉüďĆ, ĀĊĒāĉĎ ĆüĐāĀČĄ 

ÈÜþĎĊĈĊýÏćĘĉÏ ĀĊČĊÿĄ Ďü üāČĊĀČĊĈĄ×, çďĒĘĆĄą éîï, e-mail:  aleklutsk@gmail.com 

ñÞäõïé  éüĀÏě ÞÏĎüćÏÛþĉü, ĆüĉĀĄĀüĎ ĎāđĉÏēĉĄđ ĉüďĆ, ĀĊĒāĉĎ, ĀāĆüĉ ĐüĆďćĘĎāĎď 
ýÏăĉāčď, çďĒĘĆĄą éîï, e-mail : n.khvyshchun@lntu.edu.ua 

ëìêòúæ ÞÏĎüćÏą êćāĆčÏąĊþĄē, üčĄčĎāĉĎ ĆüĐāĀČĄ ÈÜþĎĊĈĊýÏćĘĉÏ ĀĊČĊÿĄ Ďü 
üāČĊĀČĊĈĄ×, çďĒĘĆĄą éîï, e-mail : protsai2@rambler.ru 

ôäèóïæ êćāĆčüĉĀČ ëāĎČĊþĄē ĆüĉĀĄĀüĎ ĎāđĉÏēĉĄđ ĉüďĆ, ĀĊĒāĉĎ ĆüĐāĀČĄ 
ÈÜþĎĊĈĊýÏćĘĉÏ ĀĊČĊÿĄ Ďü üāČĊĀČĊĈĄ×, çďĒĘĆĄą éîï, e-mail:  Shimchuka@rambler.ru   

 

ÜÞîêì÷: 
Üéàìäåóïæ ÜćāĆčüĉĀČ ÞüćāĉĎĄĉĊþĄē, ĆüĉĀĄĀüĎ ĎāđĉĄēāčĉĄđ ĉüďĆ, ĀĊĒāĉĎ ĆüĐāĀČė 

ÈÜþĎĊĈĊýĄćĘĉėā ĀĊČĊÿĄ Ą üęČĊĀČĊĈė×, çďĒĆĄą éîï, e-mail:  aleklutsk@gmail.com 

ñÞäõïé éüĀāĂĀü ÞĄĎüćĘāþĉü, ĆüĉĀĄĀüĎ ĎāđĉĄēāčĆĄđ ĉüďĆ, ĀĊĒāĉĎ, ĀāĆüĉ 
ĐüĆďćĘĎāĎü ýĄăĉāčü, çďĒĆĄą éîï, e-mail : n.khvyshchun@lntu.edu.ua 

ëìêòúæ ÞĄĎüćĄą ÜćāāĆčāāþĄē, üččĄčĎāĉĎ ĆüĐāĀČė ÈÜþĎĊĈĊýĄćĘĉėā ĀĊČĊÿĄ Ą 
üęČĊĀČĊĈė×, çďĒĆĄą éîï, e-mail : protsai2@rambler.ru 

ôäèóïæ ÜćāĆčüĉĀČ ëāĎČĊþĄē ĆüĉĀĄĀüĎ ĎāđĉĄēāčēĉĄđ ĉüďĆ, ĀĊĒāĉĎ ĆüĐāĀČė 
ÈÜþĎĊĈĊýĄćĘĉėā ĀĊČĊÿĄ Ą üęČĊĀČĊĈė×, çďĒĆĄą éîï, e-mail:  Shimchuka@rambler.ru   

 
AUTHORS:  
Oleksandr ANDRIICHUK , PhD in Engineering, Assoc. Professor of  Highways and 

Airfields, Lutsk National Technical University, e -mail : aleklutsk@gmail.com 

Nadiy KHVYSHCHUN, PhD, Assoc. Professor, head of the Faculty Business, Lutsk 
National Technical University, e-mail : n.khvyshchun@lntu.edu.ua 

Vitalii PROTSIUK , assistant of Highways and Airfields, Lutsk National Technical 
University, e -mail : protsai2@rambler.ru 

Oleksandr SHYMCHUK , PhD. in Engineering, Assoc. Professor of  Highways and 
Airfields, Lutsk National Technical University, e -mail : Shimchuka@rambler.ru 

 
 
 

íĎüĎĎě ĉüĀÏąĔćü þ ČāĀüĆĒÏĚ 28.03.2016Č.

mailto:aleklutsk@gmail.com
mailto:protsai2@rambler.ru
mailto:Shimchuka@rambler.ru
mailto:aleklutsk@gmail.com
mailto:protsai2@rambler.ru
mailto:Shimchuka@rambler.ru
mailto:aleklutsk@gmail.com
mailto:protsai2@rambler.ru
mailto:Shimchuka@rambler.ru


© ÝÏćÏēāĉĆĊ Þ.Þ., òĄĈýüć í.Þ., çüĉĊþĄą ì.í., ñüČēďĆ ê.Þ. 2016 
 

32 , 2016, 2̄ (6) 
 

ïàæ 629.113 
UDC  629.113 
  

ÝÏćÏēāĉĆĊ Þ.Þ., òĄĈýüć í.Þ., çüĉĊþĄą ì.í., ñüČēďĆ ê.Þ. 
ÞÏĉĉĄĒĘĆĄą ĉüĒÏĊĉüćĘĉĄą ĎāđĉÏēĉĄą ďĉÏþāČčĄĎāĎ 

 
ëìêÝçáèä îìÜéíëêìîéêË ÎéðìÜíîìïæîïìä  

Þ ëçÜéïÞÜééÎ íïóÜíéäñ èÎíî Î ôçûñä Ëñ ÞäìÎôáééû 
        

ɺʠʟʥʘʯʝʥʦ ʧʨʦʙʣʝʤʠ ʤʽʩʴʢʦʛʦ ʨʫʭʫ ʚ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʽ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʚʠʨʽʰʝʥʥʷ ʤʽʩʴʢʠʭ ʧʨʦʙʦʢ 

ʥʘ ʧʨʠʢʣʘʜʽ ʟʘʢʦʨʜʦʥʥʠʭ ʤʽʩʪ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʚʠʜʢʽʩʥʠʭ ʘʚʪʦʙʫʩʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʧʨʦʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʤʽʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʨʽʚʝʥʴ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ, ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʷ 

ʤʝʨʝʞʘ, ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʚʝʣʦʩʠʧʝʜʥʠʡ ʪʨʘʥʩʧʦʨʪ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɻʦʣʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʫʯʘʩʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʻ: 

ï ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʦʙôʻʢʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ; 

ï ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʧʦʪʨʝʙʘʤ ʤʽʩʪʘ; 

ï ʥʝʜʦʩʪʘʪʥʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʫʤʦʚ ʨʫʭʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ; 

ï ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ ʚ ʛʨʦʤʘʜʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ; 

ï ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ; 

ï ʥʝʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʝʨʝʚʽʟʥʠʢʘʤʠ (ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʤʽʥʽʤʘʣʴʥʘ); 

ï ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʟʘʛʘʣʦʤ. 

ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʰʫʢʘʪʠ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʫ 

ʤʘʨʰʨʫʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ ʤʽʩʪʘ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʰʫʢ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʫ ʤʘʨʰʨʫʪʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ ʤʽʩʪʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦ ʟʘʚʜʘʥʴ ʤʽʩʪʦʙʫʜʽʚʥʠʢʘ ʚʭʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ ʧʨʦʩʪʦʨʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʟʚ'ʷʟʢʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʦʥ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʬʦʨʤʦʚʘʥʠʭ ʟ ʦʙ'ʻʢʪʽʚ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʡ 

ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʧʦʜʦʣʘʥʥʷ ʧʨʦʩʪʦʨʫ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ - ʤʽʩʮʷʤʠ ʧʨʦʞʠʚʘʥʥʷ ʽ ʤʽʩʮʷʤʠ ʧʨʘʮʽ, 

ʦʙʩʣʫʛʦʚʫʶʯʠʤʠ ʮʝʥʪʨʘʤʠ ʽ ʮʝʥʪʨʘʤʠ ʜʦʟʚʽʣʣʷ, ʪʦʱʦ. 

ɿʚ'ʷʟʦʢ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʤʽʩʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ (ʚʽʜ 

ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʡ ʚʝʣʠʢʠʭ ʤʽʩʪ ʜʦ ʣʽʬʪʽʚ ʚ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʘʭ), ʱʦ ʧʦʚ'ʷʟʫʶʪʴ ʪʝʨʠʪʦʨʽʶ ʚ ʻʜʠʥʝ 

ʮʽʣʝ [1].  

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʠʭ ʤʽʩʪ ʻ ʧʨʦʙʣʝʤʘ ʤʽʩʴʢʦʛʦ ʨʫʭʫ. ʇʦʷʚʘ ʦʩʦʙʠʩʪʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʠʣʦ ʰʚʠʜʢʦ ʦʩʚʦʾʪʠ ʧʨʠʤʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʽ ʩʧʨʠʷʣʦ ʰʚʠʜʢʦʤʫ ʟʨʦʩʪʘʥʥʶ 

ʤʽʩʪ. ʋ ʩʫʯʘʩʥʦʤʫ ʤʽʩʪʽ ʚʝʣʠʯʝʟʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʬʘʢʪʦʨ ʯʘʩʫ. ʇʨʦʛʨʝʩʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʨʦʟʩʝʣʝʥʥʷ, 

ʷʢʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʠ ʤʽʩʪ ʪʘ ʮʽʣʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʟʦʢʨʝʤʘ, 

ʨʦʟʛʘʣʫʞʝʥʽʩʪʶ ʤʝʨʝʞʽ ʪʘ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʇʨʦʪʷʞʥʽʩʪʴ ʰʣʷʭʫ ʚʽʜ ʤʽʩʮʷ 

ʧʨʦʞʠʚʘʥʥʷ ʜʦ ʤʽʩʮʷ ʨʦʙʦʪʠ, ʘʙʦ ʜʦ ʤʽʩʮʷ ʚʽʜʧʦʯʠʥʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽ ʧʨʦʝʢʪʥʠʭ ʽʥʩʪʠʪʫʪʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ, 

ʪʦʨʛʦʚʝʣʴʥʠʭ, ʚʠʜʦʚʠʱʥʠʭ ʪʘ ʽʥ. ʦʙ'ʻʢʪʽʚ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʝ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʫʢʦʚʠʭ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʮʝʥʪʨʽʚ. ɺʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤʠ ʤʽʩʴʢʦʛʦ 

ʨʫʭʫ ʽ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʜʦʩʷʛʣʘ ʦʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ ʚ ʥʘʡʙʽʣʴʰʠʭ ʤʽʩʪʘʭ, ʻ ʥʘʩʣʽʜʢʦʤ ʩʪʠʭʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʽ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʥʝʜʦʦʮʽʥʢʠ ʥʘ ʧʦʯʘʪʢʫ 20 ʩʪ. ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʷ ʥʘ 

ʧʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʫ ʤʽʩʪ. ʉʫʯʘʩʥʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʽ ʚʠʤʦʛʠ ʜʦ ʤʽʩʴʢʦʛʦ ʨʫʭʫ ʥʝ ʩʫʤʽʩʥʽ ʟ 

ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʦ. ʤʝʨʝʞʝʶ ʚʫʣʠʮʴ ʽ ʧʣʦʱ. 

ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʤʽʩʪʘʭ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʚʦʻʯʘʩʥʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʨʠʭ ʽ ʧʨʦʢʣʘʜʘʥʥʷ ʥʦʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, ʧʦ 

ʙʫʜʽʚʥʠʮʪʚʫ ʜʦʨʽʛ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʨʫʭʫ ʽ ʨʝʟʝʨʚʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʚʝʣʠʢʠʭ ʥʘʟʝʤʥʠʭ ʽ ʧʽʜʟʝʤʥʠʭ 

ʩʪʦʷʥʦʢ ʘʚʪʦʤʦʙʽʣʽʚ ʙʽʣʷ ʟʘʚʦʜʽʚ ʽ ʬʘʙʨʠʢ, ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʚʦʢʟʘʣʽʚ, ʩʪʘʜʽʦʥʽʚ, ʧʣʷʞʽʚ ʪʘ ʽʥʰʠʭ 

ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʱʦ ʟʘʣʫʯʘʶʪʴ ʚʝʣʠʢʽ ʤʘʩʠ ʚʽʜʚʽʜʫʚʘʯʽʚ [1]. ʇʨʠ ʪʘʢʦʤʫ ʩʪʨʽʤʢʦʤʫ ʟʨʦʩʪʘʥʥʽ ʨʽʚʥʷ 

ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʤʽʩʪ ʥʝ ʟʜʘʪʥʽ ʚʧʦʨʘʪʠʩʷ ʟ ʮʽʻʶ ʧʨʦʙʣʝʤʦʶ, ʽ ʧʦʪʨʽʙʥʽ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʨʽʰʝʥʥʷ. 
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ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʝ ʥʦʚʦʚʚʝʜʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʨʦʤ ʤʽʩʪʘ ʂʫʨʠʪʠʙʘ (ɹʨʘʟʠʣʽʷ). ɺʽʥ ʚʠʷʚʠʚ, 

ʱʦ ʪʨʘʥʩʧʦʨʪ - ʮʝ ʥʝ ʪʽʣʴʢʠ ʩʧʦʩʽʙ ʧʝʨʝʚʝʟʝʥʥʷ ʣʶʜʝʡ, ʘʣʝ ʪʘʢʦʞ ʽ ʩʧʦʩʽʙ ʚʚʝʩʪʠ ʚ ʧʦʪʨʽʙʥʝ ʨʫʩʣʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʨʦʩʪʘʥʥʷ ʤʽʩʪʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʧʣʠʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʤʘʨʰʨʫʪʠ ʽ ʚʠʜʠ ʨʫʭʫ, ʘʣʝ ʽ ʥʘ ʧʦʯʘʪʢʦʚʽ ʽ ʢʽʥʮʝʚʽ ʧʫʥʢʪʠ ʤʘʨʰʨʫʪʽʚ. ɿʘʤʽʩʪʴ ʟʥʠʱʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʚ ʮʝʥʪʨʽ ʙʫʜʽʚʝʣʴ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʜʦʨʽʛ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʧʨʠʡʥʷʣʘ ʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʽʩʥʫʶʯʽ ʚʫʣʠʮʽ, ʚʽʜʤʦʚʠʚʰʠʩʴ ʣʠʰʝ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʙʫʜʽʚʝʣʴ. ʋʟʜʦʚʞ ʢʦʞʥʦʾ ʟ ʧ'ʷʪʠ 

ʧʦʚ'ʷʟʘʥʠʭ ʦʩʝʡ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ ʙʫʣʠ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʽ ʪʨʠ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʦʩʧʝʢʪʠ. ɿʘ ʩʝʨʝʜʥʽʤ 

ʧʨʦʩʧʝʢʪʦʤ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʜʚʦʩʪʦʨʦʥʥʽʡ ʨʫʭ ʘʚʪʦʙʫʩʽʚ-ʝʢʩʧʨʝʩʽʚ, ʘ ʧʦ ʡʦʛʦ ʙʽʯʥʠʭ ʩʤʫʛʘʭ - 

ʤʽʩʮʝʚʠʡ ʨʫʭ. ɼʚʘ ʙʽʯʥʠʭ ʧʨʦʩʧʝʢʪʠ - ʮʝ ʜʦʨʦʛʠ ʜʣʷ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʨʫʭʫ ʜʦ ʮʝʥʪʨʫ ʘʙʦ ʚʽʜ ʮʝʥʪʨʫ 

ʤʽʩʪʘ ʟ ʚʠʩʦʢʦʶ ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ. 

ʆʩʴʦʚʽ ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʨʠʜʦʨʠ ʬʦʨʤʫʶʪʴ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪʘ. ɸʣʝ ʧʝʨʝʜ ʩʪʚʦʨʝʥʥʷʤ 

ʮʠʭ ʢʦʨʠʜʦʨʽʚ ʤʽʩʪʦ ʚ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʷʭ ʢʫʧʠʣʦ ʧʦʙʣʠʟʫ ʚʽʜ ʥʠʭ ʟʝʤʣʶ ʚ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ 

ʦʙʣʘʩʪʷʭ ʽ ʧʦʙʫʜʫʚʘʣʦ ʥʝʜʦʨʦʛʝ ʞʠʪʣʦ. ʎʝ ʛʘʨʘʥʪʫʚʘʣʦ ʜʦʩʪʫʧ ʜʦ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʤʘʛʘʟʠʥʘʭ ʽ ʤʽʩʮʷʭ 

ʚʽʜʧʦʯʠʥʢʫ. ʂʨʽʤ ʪʦʛʦ, ʤʽʩʪʦ ʧʦʙʫʜʫʚʘʣʦ ʰʢʦʣʠ, ʢʣʽʥʽʢʠ, ʜʠʪʷʯʽ ʩʘʜʠ, ʧʘʨʢʠ, ʧʨʦʜʦʚʦʣʴʯʽ ʤʘʛʘʟʠʥʠ, 

ʢʫʣʴʪʫʨʥʽ ʽ ʩʧʦʨʪʠʚʥʽ ʮʝʥʪʨʠ ʫ ʚʩʽʭ ʧʝʨʝʜʤʽʩʪʷʭ, ʪʦʙʪʦ ʟʜʽʡʩʥʠʣʦ ʜʝʤʦʢʨʘʪʠʟʘʮʽʶ ʟʨʫʯʥʦʩʪʝʡ, ʷʢʽ 

ʨʘʥʽʰʝ ʙʫʣʠ ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ ʪʠʤ, ʭʪʦ ʟʜʽʡʩʥʶʚʘʚ ʧʦʾʟʜʢʠ ʚ ʮʝʥʪʨ ʤʽʩʪʘ. ʎʝ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ 

ʟʤʝʥʰʠʣʦ ʯʠʩʣʦ ʧʦʾʟʜʦʢ, ʘ ʚʽʜʜʘʣʝʥʽ ʨʘʡʦʥʠ ʦʪʨʠʤʘʣʠ ʙʝʟʣʽʯ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽ ʟʨʫʯʥʠʭ ʤʘʛʘʟʠʥʽʚ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʦʪʨʝʙ ʚ ʪʨʘʥʩʧʦʨʪʽ, ʷʢʠʡ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ ʟʘʩʽʙ, ʘ ʥʝ ʤʝʪʘ, ʚ ʤʽʩʪʽ ʧʨʠʡʥʷʪʘ ʯʽʪʢʘ 

ʩʠʩʪʝʤʘ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʩʫʨʩʽʚ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʾ ʤʝʨʝʞʽ: ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ 

ʚʘʞʣʠʚʽʰʝ ʘʚʪʦʤʦʙʽʣʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʤ. ʂʫʨʽʪʽʙʘ ʧʦʯʘʣʘ ʧʝʨʝʙʫʜʦʚʫ ʟ ʩʠʩʪʝʤ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʷʢʘ ʩʪʘʣʘ ʫʥʽʢʘʣʴʥʦʶ, ʝʬʝʢʪʠʚʥʦʶ ʽ ʩʫʯʘʩʥʦʾ ʚ ʩʚʽʪʽ. 

ɺʽʜ ʟʚʠʯʘʡʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʙʫʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ çʄʝʪʨʦʙʫʩè ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʢʽʣʴʢʦʤʘ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ [2]: 

- ʤʘʨʰʨʫʪʠ ʧʨʦʭʦʜʷʪʴ ʧʦ ʚʠʜʽʣʝʥʠʭ ʩʤʫʛʘʭ (ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ). ʏʘʩʪʦ ʩʚʽʪʣʦʬʦʨʠ 

ʧʝʨʝʤʠʢʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʘʚʪʦʙʫʩʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʤ ʧʨʽʦʨʠʪʝʪ ʚ ʨʫʩʽ. ʅʘ ʧʝʨʝʭʨʝʩʪʷʭ ʘʚʪʦʙʫʩʠ 

ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ; 

- ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʚʪʦʙʫʩʠ ʚʝʣʠʢʦʾ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ; 

- ʟʫʧʠʥʢʠ ʥʘʛʘʜʫʶʪʴ ʩʪʘʥʮʽʾ ʣʝʛʢʦʛʦ ʤʝʪʨʦ: ʤʘʶʪʴ ʢʚʠʪʢʦʚʽ ʽ ʜʦʚʽʜʢʦʚʽ ʢʘʩʠ, ʦʙʣʘʜʥʘʥʽ 

ʪʫʨʥʽʢʝʪʘʤʠ (ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʰʚʠʜʢʽʡ ʧʦʩʘʜʮʽ ʧʘʩʘʞʠʨʽʚ, ʪʘʢ ʷʢ ʧʝʨʝʚʽʨʢʘ ʽ ʧʦʢʫʧʢʘ ʢʚʠʪʢʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦ ʧʦʩʘʜʢʠ ʚ ʘʚʪʦʙʫʩ). 

ʂʨʽʤ ʪʦʛʦ, ʞʠʪʝʣʽ ʂʫʨʽʪʽʙʠ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʤʘʶʪʴ ʙʝʟʣʽʯ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʧʝʨʝʩʫʚʘʥʥʷ: 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʘʢʩʽ, ʚʝʣʦʩʠʧʝʜʠʩʪʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʜʦʙʨʝ ʩʧʨʦʝʢʪʦʚʘʥʠʤʠ ʽ ʚʽʜʦʢʨʝʤʣʝʥʠʤʠ ʚʽʜ 

ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ ʚʝʣʦʩʠʧʝʜʥʠʤʠ ʜʦʨʽʞʢʘʤʠ ʜʚʦʭ ʪʠʧʽʚ - ʨʽʚʥʠʭ ʜʣʷ ʩʧʦʢʽʡʥʠʭ ʧʨʦʛʫʣʷʥʦʢ ʽ 

ʛʦʨʙʠʩʪʠʭ ʜʣʷ ʩʧʦʨʪʠʚʥʦʛʦ ʢʘʪʘʥʥʷ. ʎʽ ʜʦʨʽʞʢʠ ʦʙ'ʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʤʝʨʝʞʫ ʟ ʚʫʣʠʮʷʤʠ, ʘʚʪʦʙʫʩʥʠʤʠ 

ʤʘʨʰʨʫʪʘʤʠ ʽ ʧʘʨʢʘʤʠ. ʉʧʝʮʽʘʣʴʥʽ ʘʚʪʦʙʫʩʠ, ʪʘʢʩʽ ʪʘ ʽʥʰʽ ʧʦʩʣʫʛʠ ʧʝʨʝʜʙʘʯʝʥʽ ʜʣʷ ʽʥʚʘʣʽʜʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʜʦʩʪʘʚʢʫ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʰʢʦʣʠ [3]. 

ʄʽʩʪʦ ɹʦʛʦʪʘ (ʂʦʣʫʤʙʽʷ), ʟʽʪʢʥʫʚʰʠʩʴ ʟ ʪʨʘʥʩʧʦʨʪʥʠʤ ʢʦʣʘʧʩʦʤ ʥʘ ʜʦʨʦʛʘʭ, ʚ 2000 ʨ 

ʚʠʨʽʰʠʣʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʦʩʚʽʜʦʤ ʂʫʨʽʪʽʙʠ ʽ ʟʨʦʙʠʪʠ ʩʪʘʚʢʫ ʥʘ ʰʚʠʜʢʽʩʥʽ ʘʚʪʦʙʫʩʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʫ, ʚ ʷʢʽʡ ʘʚʪʦʙʫʩʫ ʚʽʜʜʘʻʪʴʩʷ ʙʝʟʫʤʦʚʥʠʡ ʧʨʽʦʨʠʪʝʪ ʥʘ çʚʠʣʴʦʪʥʠʭè 

ʪʨʘʩʘʭ, ʘ ʚ ʮʝʥʪʨʽ ʤʽʩʪʘ ʚʽʥ ʽʜʝʘʣʴʥʠʤ ʯʠʥʦʤ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʧʽʰʦʭʽʜʥʦ-ʧʨʦʛʫʣʷʥʢʦʚʽ ʟʦʥʠ. 

1. ʉʠʩʪʝʤʘ ʧʦʚʥʽʩʪʶ ʬʽʟʠʯʥʦ ʽʟʦʣʴʦʚʘʥʘ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʇʝʨʝʪʠʥʫ 

ʜʦʧʫʩʢʘʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ. ʅʽʷʢʠʭ ʟʘʾʟʜʽʚ ʦʩʦʙʠʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʚʦʨʦʪʫ 

ʘʙʦ ʧʝʨʝʩʪʨʦʶʚʘʥʥʷ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

2. ʋ ʤʽʩʮʷʭ, ʜʝ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʙʫʩʽʚ ʚʠʩʦʢʦ, ʜʣʷ ʾʭ ʨʫʭʫ ʚʠʜʽʣʝʥʘ ʥʝ ʦʜʥʘ ʩʤʫʛʘ ʨʫʭʫ, ʘ ʩʪʽʣʴʢʠ, 

ʩʢʽʣʴʢʠ ʧʦʪʨʽʙʥʦ ʘʚʪʦʙʫʩʘʤ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʾʟʥʽ ʢʠʰʝʥʽ ʽ ʦʙʛʽʥʥʽ ʧʫʥʢʪʠ. ʋ 

ʮʝʥʪʨʽ, ʜʝ ʚʫʣʠʮʽ ʚʫʟʴʢʽ ʽ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʜʥʦʯʘʩʥʦʛʦ ʙʝʟʢʦʥʬʣʽʢʪʥʦʛʦ ʨʫʭʫ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʘʚʪʦʙʫʩʽʚ ʟʘʣʠʰʝʥʦ ʪʽʣʴʢʠ ʨʫʭ ʘʚʪʦʙʫʩʽʚ, ʷʢʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʯʫʜʦʚʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ 

ʚʝʣʠʢʠʤʠ ʧʽʰʦʭʽʜʥʠʤʠ ʟʦʥʘʤʠ. 

3. ɺʩʽ ʟʫʧʠʥʢʠ ʚʠʢʦʥʘʥʽ ʟʘ ʧʨʠʥʮʠʧʦʤ çʽʟʦʣʴʦʚʘʥʠʭ ʙʣʦʢʽʚè ʟ ʪʫʨʥʽʢʝʪʘʤʠ ʥʘ ʚʭʦʜʽ ʽ 

ʧʣʘʪʬʦʨʤʦʶ ʚ ʨʽʚʥʽ ʧʽʜʣʦʛʠ ʚʠʩʦʢʦʧʦʣʴʥʦʛʦ ʘʚʪʦʙʫʩʘ (ʜʠʚ. ʨʠʩ.1). 

4. ʅʘ ʣʽʥʽʷʭ ʧʨʘʮʶʶʪʴ ʪʽʣʴʢʠ ʘʚʪʦʙʫʩʠ Trans Milenio. ɯʥʰʽ ʧʝʨʝʚʽʟʥʠʢʠ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ. 

5. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʘʚʪʦʙʫʩʠ ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʦʾ ʤʽʩʪʢʦʩʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟ ʜʚʦʤʘ 

ʟʯʣʝʥʫʚʘʥʥʷʤʠ. 

6. ʇʨʠ ʙʫʜʴ-ʷʢʠʭ ʚʠʜʘʭ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʰʠʨʠʥʘ ʩʤʫʛʠ ʜʣʷ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʥʝ ʩʢʦʨʦʯʫʻʪʴʩʷ, 

ʟʘʤʽʩʪʴ ʚʠʙʫʣʠʭ ʩʤʫʛ ʚʠʜʽʣʷʶʪʴʩʷ ʩʫʩʽʜʥʽ ʟʘ ʨʘʭʫʥʦʢ ʦʩʦʙʠʩʪʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. [4] 
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ʈʠʩʫʥʦʢ 1 ï ɿʨʘʟʦʢ ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʽʚ [2] 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʢʦʰʪʫʻ ʚʽʜ 4 ʜʦ 20 ʨʘʟʽʚ ʜʝʰʝʚʰʝ ʥʽʞ ʰʚʠʜʢʽʩʥʠʡ 

ʪʨʘʤʚʘʡ ʽ ʚʽʜ 10 ʜʦ 100 ʨʘʟ ï ʟʘ ʤʝʪʨʦ, ʭʦʯʘ ʟʘ ʧʝʨʝʚʽʟʥʦʶ ʟʜʘʪʥʽʩʪʶ ʙʣʠʟʴʢʘ ʜʦ ʥʠʭ. ʂʨʽʤ ʮʴʦʛʦ ʾʾ 

ʤʦʞʥʘ ʚʧʨʦʚʘʜʠʪʠ ʟʘ ʜʦʩʠʪʴ ʢʦʨʦʪʢʠʡ ʩʪʨʦʢ. ʇʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʚʘʨʪʦʩʪʽ ʽ ʪʨʠʚʘʣʦʩʪʽ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʦʨʽʚʥʷʥʥʷ ʚʠʜʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʚʘʨʪʽʩʪʶ ʽ ʪʨʠʚʘʣʽʩʪʶ 

ʚʧʨʦʚʘʜʞʝʥʥʷ [1] 

 

ɹʘʛʘʪʦ ʚʝʣʠʢʠʭ ʤʽʩʪ ʟʽʪʢʥʫʣʠʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ ʤʽʩʴʢʦʛʦ ʨʫʭʫ ʥʘ ʚʫʣʠʮʷʭ. ʋ ʛʦʜʠʥʠ ʧʽʢ ʧʨʦʧʫʩʢʥʘ 

ʟʜʘʪʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʤʽʩʪʘ ʟʚʦʜʠʪʴʩʷ ʜʦ "ʥʫʣʷ". ɯ ʜʽʩʪʘʪʠʩʷ ʟ ʮʝʥʪʨʫ ʤʽʩʪʘ ʥʘ ʦʢʦʣʠʮʽ ʤʦʞʥʘ 

ʣʠʰʝ ʟʘ ʧʘʨʫ ʛʦʜʠʥ. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʤʽʩʪʘ. 

ʊʦʤʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʚ ʮʝʥʪʨʽ ʤʽʩʪʘ: 

- ʦʨʛʘʥʽʟʘʮʽʷ ʨʫʭʫ ʣʽʥʽʡ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦ ʚʠʜʽʣʝʥʠʭ ʩʤʫʛʘʭ ʥʘ ʤʘʛʽʩʪʨʘʣʷʭ 

ʟʘʛʘʣʴʥʦʤʽʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ. ʅʽʷʢʠʭ ʟʘʾʟʜʽʚ ʦʩʦʙʠʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʚʦʨʦʪʫ ʘʙʦ 

ʧʝʨʝʩʪʨʦʶʚʘʥʥʷ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ; 

- ʧʦ ʜʝʷʢʠʭ ʚʫʣʠʮʷʭ ʤʽʩʪʘ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʨʫʭ; 

- ʥʘ ʣʽʥʽʷʭ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʪʽʣʴʢʠ ʘʚʪʦʙʫʩʠ ʻʜʠʥʦʛʦ ʧʘʩʘʞʠʨʦ-

ʧʝʨʝʚʽʟʥʠʢʘ. ɯʥʰʽ ʧʝʨʝʚʽʟʥʠʢʠ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ; 

- ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʘʚʪʦʙʫʩʠ ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʦʾ ʤʽʩʪʢʦʩʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟ ʜʚʦʤʘ 

ʟʯʣʝʥʫʚʘʥʥʷʤʠ; 

- ʦʙʤʝʞʝʥʥʷ ʩʪʦʷʥʦʢ ʦʩʦʙʠʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʧʨʦʾʞʜʞʠʭ ʯʘʩʪʠʥʘʭ, ʢʨʽʤ ʧʘʨʢʫʚʘʣʴʥʠʭ ʢʠʰʝʥʴ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʘ ʨʦʙʦʪʘ ʧʦʢʘʟʫʻ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʰʚʠʜʢʠʭ ʘʚʪʦʙʫʩʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. ɼʘʥʘ 


