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Mechanics 

Learning Objectives  

 1. Students SHOULD KNOW: 

 - The main vector and analytical methods for the reduction of a random 

system of forces;         

 - conditions and equations of equilibrium of a random system of forces; 

 - theorems for determining the position of the centre of gravity of a 

homogenous rigid body and a uniform system of bodies; 

 - laws of friction; 

 - main kinematical characteristics of the motion of a point and a rigid body; 

 - theorems for determining the velocities and accelerations of the point and 

the rigid body for simple and complex movements. 

 - differential equations of motion of a material point in simple and complex 

movement; 

 - general theorems of dynamics for the motion of a material point and the 

materials system; 

 - equations for equilibrium and motion of a non-free materials system. 

 

          2. Students SHOULD BE ABLE TO: 

 - determine the support reactions of objects, simple and complex beams and 

composite structures without and with consideration of friction forces; 

 - determine the position of the centre of gravity of a homogeneous solid 

body and a uniform system of objects; 

 - determine the kinematical characteristics of the motion of a point and a 

rigid object for simple and complex motions. 

           - compile and solve differential equations of motion of a material point and 

a materials system; 

 - compile differential equations of Lagrange II type in the study of the non-

free materials system; 

 - apply the theoretical knowledge of mechanics in the study of any special 

technical disciplines and in the solving of technical problems related to the 

engineering practice. 

  

Assessment System: 

The progress in the acquisition of the material is regularly controlled throughout 

the course with tests and out of class assignments. The final grade is obtained at 

an examination. 



The course provides competence requirements  of the STCW 95 Code Section 

A-III/1 and IMO. Model Course 7.04, Appendix 4 and IMO. Model Course 7.02, 

Competence 1.1. 

Contents: 

No. Subject Area (modules) Lectures Exercises 

 I. Statics   

1 Reduction of a Random System of Forces 8 8 

2 Centre of Gravity of Solid Homogenous Objects. 

Friction. 

6 6 

 II. Kinematics   

3 Kinematics of  Particles 4 6 

4 Kinematics of a Solid Object 14 12 

 Total for the First Year 30 30 

 III. Dynamics   

5 Dynamics of a Material Point. 6 5 

6 Small Rectilinear Oscillations of a Material Point 6  

7 General Theorems of Dynamics 18 10 

 Total for the Second Year 30 15 
 Total:  60 45 

 




