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Abstract: Investigation and research published results of Project OI174001 “Dynamics of hybrid 
systems with complex structures.  Mechanics of materials.” in 2011 year are  focused  to the 
following themes: 
 
1* Analytical mechanics of discrete fractional order systems. Dynamics of rheonomic and 
rheological systems as well as systems with noholonomic systems. (see References [1,5, 8,10, 
11, 12]) 
 
2* Nonlinear and rare phenomena in dynamics of the hybrid system with coupled rigid and 
deformable bodies. Transfer energy between subsystems and components of system dynamics. 
(see References [1,2,3,4,5,6,7]) 
 
3* Models of biological oscillations and phenomenon on dynamics and transfer signals, 
information and energy through biological coupled oscillators structures. Mechanics of coupled 
fields. (see References [13,14]) 
 
4* Method of discrete continuum – Theory and applications. Dynamics of homogeneous 
structures containing elements with constitutive relations describing linear and nonlinear elastic 
properties as well as viscoelastic and  hereditary properties and/or fractional order. (see 
References [10,13,14]) 
 
5* Phenomenon of dynamics of the systems with Coulomb’s type friction as well as 
discontinuity of kinetic parameters. Dynamics of vibroimpact systems. (see References [2,3,4]) 
 
6* State of stress and strain and potential energy in material around crack tip.  (see References 
[16,17 ]) 
 
7* Control of dynamics and hybrid systems. (see References [15]) 
 

Citations: In 20111 numerous Hedrih’s paper was cited and also papers written by other 
researchers of Project team are cited few times. Main citations of Hedrih’s papers are in Applied 
Mechanics Reviews, American Society of Mechanical Engineers –ASME, JANUAR 2010, Vol. 
63/ pp. 010801-1 - 010801-52. Volume published in 2011.  

 
 Research results promotion and Awards: Original results are presented at numerous 
international scientific meeting as is FNOC Roma 2011 in organization of European Society of 
Mechanics and 7th INTERNATIONAL SYMPOSIUM ON CLASSICAL AND CELESTIAL 
MECHANICS (CCMECH’2011). Young researcher A. Hedrih is Laureate of Young Scientist 
Prize Paper, awarded at the 7th European Nonlinear Dynamics Conference held in Rome, Italy, 
July, 2011 (see Reference [14]). Series of invited lectures as well contributed papers are 
presenter at international scientific meetings and few researchers was member of scientific 
comities, as well organizer of mini-symposia or congresses in Mechanics and Nonlinear 
dynamics.. 



 Young researchers. Sixth young researchers (between 25-28 years) are Ph. D. students 
with successful results pass necessary exams. Seminar “Mathematical methods of mechanics in 
applications” for young researchers is organized during 2011 year with more them 200 hours of 
lectures and research consultation on the doctoral courses level. 
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