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I. General provisions
1. The program was drawn up in accordance with the Order of the Minister of 

Education and Science of the Republic of Kazakhstan dated October 31, 2018 No. 
600 «On Approval of the Model Rules for Admission to Education in Educational 
Organizations  Implementing  Educational  Programs  of  Higher  and  Postgraduate 
Education» (hereinafter referred to as the Model Rules).

2. The entrance exam for doctoral studies consists of writing an essay, an exam 
in the profile of a group of educational programs and an interview.

Блок Баллы
1. Interview 30
2. Essay 20
3. Exam according to the profile of the 
group of the educational program

50

Total admission score 100/75

3.The duration of the entrance exam is 3 hours 10 minutes, during which the 
applicant  writes  an  essay  and  answers  the  electronic  examination  ticket.  The 
interview is conducted at the university premises before the entrance exam.

II. Procedure for the entrance examination
1. Applicants for doctoral studies in the group of educational programs D096 – 

"Communications and Communication Technologies" write a problematic / thematic 
essay. The volume of the essay is at least 250words.

The purpose of the essay is to determine the level of analytical and creative 
abilities,  expressed  in  the  ability  to  build  one’s  own  argumentation  based  on 
theoretical knowledge, social and personal experience.

Types of essays:
- motivational essay revealing the motivation for research activities;
- scientific-analytical essay justifying the relevance and methodology of the 

planned research;
-   problem/thematic essay reflecting various aspects of scientific knowledge 

in the subject area.



2. The electronic examination card consists of 3 questions

Topics for exam preparation according to the profile of the group of
the educational program:

1. Integrated  Circuits  and  Metal–Oxide–Semiconductor  (MOS) 
Transistors. Transient processes and effects in MOS transistors. Integrated 
circuit fabrication technologies.

2. Digital  System  Design. Memory  devices.  Programmable  logic  devices 
(PLDs/FPGAs).  Microcontrollers,  microprocessor  systems,  and  parallel 
computing methods. Programming languages.

3. Telecommunication  Systems  and  Networks. OSI  and  TCP/IP  models. 
Switching and routing. Bandwidth and Quality of Service (QoS). Multiservice 
networks. Network topologies. Traffic analysis. Resource allocation. Network 
design, modeling, and optimization.

4. Digital Signal Processing. Signal modulation. Delta function and Heaviside 
function.  Signal-to-noise  ratio  (SNR).  Fourier  transforms.  Correlation, 
spectral, and nonlinear analysis.

5. Optical Communication Systems and Fiber-Optic Networks. Principles of 
optical communication systems. Optical network architectures. Wavelength 
Division Multiplexing (WDM) technologies.  Single-mode and multimode 
fibers. Dispersion phenomena. Optical components. Network synchronization 
and management. Nonlinear effects in optical fibers.

6. Wireless Communication Networks. Architecture and operating principles 
of  wireless  networks.  Wi-Fi  and  Bluetooth  technologies.  ZigBee,  LoRa, 
RFID, and NFC technologies. Internet of Things (IoT) networks.

7. Mobile  Communication  Systems. Cellular  network  architecture.  GSM, 
UMTS,  LTE,  and 5G/6G systems.  Radio resource management.  Multiple 
access techniques in cellular networks. Roaming and mobility management.

8. Satellite Communication Systems. Architecture of satellite communication 
systems.  Radio wave propagation characteristics.  Satellite  communication 
frequency bands (L, S, C, X, Ku, Ka). Multiple access methods (FDMA, 
TDMA, CDMA). Satellite navigation and data transmission systems.

9. Antenna  Characteristics  and  Antenna  Systems. Fundamental  antenna 
characteristics.  Near-field  and  far-field  regions.  Radiation  patterns. 
Directivity and gain. Antenna polarization. Antenna classification. Antenna 
arrays and MIMO systems.

10.Semiconductor  Physics  and  Nanoelectronics. Electrical  properties  of 
semiconductors. Equilibrium and non-equilibrium processes. p–n junctions. 
Quantum-confined structures. Nanoelectronic devices.

11.Information Security and Coding Theory. Fundamentals of information 
security. Elements of cryptography. Symmetric and asymmetric encryption. 
Error detection and correction codes. Channel coding and network coding 
techniques.



12.Artificial  Intelligence  and  Intelligent  Communication  Systems. 
Fundamentals of artificial intelligence. Machine learning methods. Artificial 
intelligence  in  telecommunication  networks.  Intelligent  radio  resource 
management. Network traffic prediction. AI applications in communication 
system optimization.
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