
Study programme Applied Mechatronics and Electromobility 
 
 
The applicants will be examined in the following areas: 
 
Automatic Control Theory 

1. Basic principles of control system methods. 

2. Control system structures. 

3. Basic forms and descriptions of static and dynamic models. 

4. Basic forms and descriptions of control methods and algorithms. 

5. Performance and stability in control problems. 

 
Mechanics 

1. Statics of a rigid body, constrains and reaction forces, static equilibrium 

2. Components of resultant internal forces of a deformable body, basic loading cases  

3. Pure plane bending of beams, internal forces and deformation of beams 

4. The first law of thermodynamics for open and closed systems – mathematical formulation, 
physical interpretation of individual quantities of the first law of thermodynamics 

5. Actual and ideal internal combustion engines cycles – graphical representation of Otto cycle 
and Diesel cycle. 

 
Automotive Mechatronics 

1. Basic electronic systems for supporting car control. 

2. Mission of the car control electronic systems. 

3. Basic principles of their operation. 

 

  



Study programme Nuclear and Physical Engineering 
 
 
The applicants will be examined in the following areas: 
 
1. Matter. Atoms. Structure and basic properties of atomic nuclei. 

2. Radioactivity, alpha-, beta- and gamma decay. Decay law. Activity. Interaction of ionizing 
radiation with matter. 

3. Binding energy of a nucleus, nuclear forces, nuclear stability. Nuclear fission and fission 
mechanisms. Thermo-nuclear fusion. 

4. Prompt and delayed neutrons. Neutron interaction cross-sections. 

5. Nuclear installations (definition, classification). Thermal scheme of a nuclear power plant with 
the VVER-440 reactor. 

6. Construction materials of NPP. Burn-out absorption materials. 

7. Basic principles of modeling and simulations in physics. 

8. Methods of materials diagnostics. 

 

 

  



Study programme Telecommunications 
 
 
The applicants will be examined in the following areas: 
 
Analog and digital signal processing (ADSP) 

1. Definition of scalar multiplication and correlation of two continuous functions. Relationship 
between to two mentioned operations. 

2. Describe the Fourier series, the meaning of its coefficients and the way of their calculation. 

3. Describe Gibbs effect and when it occurs.  

4. Describe Dirac pulse series and its expansion into Fourier series in exponential form. 

5. What describes Rayleigh theorem with respect to Fourier signal transform. 

6. Describe the time translation theorem with respect to Fourier signal transform. 

7. How does correlate the spectra of non-periodic signal and its periodic version. 

8. What is the difference between ideal sampling and sampling of the first and second kind. 

9. Describe the calculation of DFT and IDFT in matrix form. Which steps of the procedure are 
equivalent to scalar multiplication and what it means. 

10. Describe angle modulations and their relationship and mutual substitutability. 

 
Digital communications 1 (DC1) 

1. Line codes used in practice and their basic properties. 

2. Constrained channel’s models (description). 

3. Translation codes construction. 

4. Theorems valid in connection with prefix codes. 

5. Linear Block Codes, definition, encoding and decoding. 

6. Linear cyclical block codes, definition, encoding and decoding. 

7. Applications of cyclic codes in transmission and storing information. 

8. Finite fields, basic properties and their constructions. 

9. Source description, lossless and lossy source encoding methods. 

10. Binary Symmetric Channel‘s capacity. 

 
 
Digital communications 2 (DC2) 

1. Description of signals in baseband and passband in time and frequency domain also using 
autocorrelation. 

2. Additive White Gaussian Noise (AWGN) and AWGN channel. Translation codes 
construction. 

3. Optimal receiver for AWGN channel in baseband, matched filter, decision theory. 

4. Euklidian distance and signal space. 

5. Binary digital modulations and their bit error rate (BER). 



6. M-ary digital modulations and their symbol error rate and BER. 

7. Convolutional Codes description and decoding methods. 

8. Turbo-codes. 

9. Pseudonoise sequences, practical exploitation and testing. 

10. Signatures for CDMA, principles and properties of CDMA systems. 

 
 
Communication and Information Networks (CIN) 

1. Protocol reference models: RM OSI and TCP/IP. 

2. Link layer RM OSI – sublayers, basic functions, Ethernet, MAC address. 

3. Network layer RM OSI – basic functions and protocols (ICMP, IGMP, ARP, RARP, IPv4 and 
IPv6). 

4. Characteristics of IPv4 protocol and principles of addressing (mask, IP address, classful and 
classless addressing). 

5. Network layer RM OSI – principles of routing (routing table, routing algorithm, static and 
dynamic addressing). 

6. Routing protocols – RIP, OSPF and BGP. 

7. Characterization of IPv6 protocol. 

8. Transport layer protocols – UDP and TCP. 

9. Session layer RM OSI – protocols RTP and RTCP. NAT characterization. 

10. Application layer RM OSI – DHCP and DNS. 

 
 
Multimedia telecommunications networks and services (MTNS) 

1. Draw a structure of the national PSTN and describe how much telephone traffic [in %] is 
implemented in each layer of VTS. 

2. Draw a block structure of 5th generation IP communication system. Define its properties. 

3. Draw architecture of the H. 323 platform and define its functional components. 

4. Define the SIP protocol. Draw network architecture to use the SIP protocol and define the 
necessary components. 

5. Draw and describe the NGN Layer Network Model. Define the access plane function. 

6. Draw and describe the NGN Layer Network Model. Define the transport plane function. 

7. Draw layer architecture of the IMS model and define the individual layers. 

8. IMS. Define one of CSCF (P, I, S) servers. 

9. Draw a block diagram of the IP phone and define function blocks of the IP phone. 

10. Telecommunication traffic. Specify 1st and 2nd Erlang formula and explain what they say. 

 
 
Note: Applicant should answer 3 questions selected by examination board. 

 
 


