Content
1. Goals and objectives of the entrance exam according to the specialty.

The purpose of the entrance exam is to determine the level of theoretical training entering the
doctoral program, and the formation of individual proposals for admission based on
competitive participation.

The entrance exam includes subjects of mandatory components of the standard curriculum for

the educational program "8D07115 - Electronics and Control Systems".
Applicants before the entrance exam of doctoral program must show the depth of the
knowledge and potential to successfully present their diploma.

Applicants must demonstrate their ability to work independently with modern literature and
show their achievements in the form of author's publications, diplomas, certificates in the field
of modern radio engineering, electronics and telecommunications.

The entrance exam form is a combined written exam. Examinees transfer their answers to the
questions of the exam tickets in the answer sheets. In case of a complaint, written answers to
the answer sheet are the basis for consideration.

2. Requirements for the level of training of applicants to the PhD program
The minimum level of knowledge of those who want to master doctoral programs in the
educational program "8D07115-electronics and control systems" - doctorate degree.
Requirements for applicants:
be able to: critically analyze and evaluate modern scientific achievements, form new ideas in
solving research and practical problems.
must know: principles of building devices for automated control systems, their functions and
characteristics of structural units, characteristics of analog, digital devices and electronic
Sensors.
be able to: analyze, systematize and synthesize scientific and technical information on the
research topic

3. Prerequisites of the educational program
1. Circuit design of electronic systems
2. Modern systems of information transmission

4. List of exam topics
1. "Circuit design of electronic systems"

1. The Principle of operation of the p-n-ferry, its volt-ampere characteristics and
parameters. Semiconductor diode. Principles of operation and production technology
of semiconductor diodes. Radio frequency diodes, pulse diodes and shock diodes:
device, operation, volt-ampere characteristics, parameters, marking, application. Metal-
semiconductor junction. The varactors and Zener diodes.

2. The bipolar transistors. Graphical symbols. The device of the transistor. The concept of
a forward and reverse conduction transistor. Operation of the transistor. Static
characteristics of transistors: the concept of volt-ampere characteristics transistors. The
concept of the transient response of the transistor.

3. Field-effect transistors with a "p-n" transition: its concept, operating principle,
connection diagrams and characteristics. Fields with isolated gates: its concept,
operating principle, connection diagrams and characteristic parameters.



10.

11.

12.

13.

14.

15.

Indicators and characteristics of amplifiers. Classification of amplifiers. The main
quantitative indicators of amplifiers. Qualitative characteristics of the amplifiers. Linear
and nonlinear distortion. Ways to charge bipolar transistors. The established stable
basis. Calculation of the constant voltage on the base.

Feedback (FB) and its impact on device characteristics. Definition, principles, purpose,
and types of feedback. Block diagram of the amplifier with FB. Classification of FB.
Gain stages with a negative FB.

Amplifiers. Types of amplifiers: single-pole and double-pole power amplifiers,
aperiodic and resonant amplifiers. Maching loand and generator. Dependence of the
amplifier’s output power and efficiency on the operating mode of the amplifier element.
The power connection of the amplifier. Switching on the load with and without the
transformer. Single power amplifier.

Operational amplifiers. Classification of operational amplifiers (op-amps). Concept of
the Central Committee. Basic parameters, characteristics and typical circuits of an OA.
Typical structures and cascades of OA. OA with negative feedback.

Usage of operational amplifiers: inverter scale amplifier, non-reverse scale amplifier,
differential amplifier. Analog switch (adder) and integrator, AC voltage and output
current amplifiers, current amplifiers, amplitude detector, bridge amplifiers. Passive
and active filters.

Digital combination circuits. The logic, the basic laws, postulates. Types of
combination circuits: encoders, Comparators, decoders, parity circuits, drivers,
switches, multiplexers, arithmetic-logic devices. The principles of construction and
practical usage.

Regulatory digital devices. Elementary digital automata (triggers). Control devices:
registers, counters, separators, programmable dividers. Functional and concept
diagrams, application areas.

A semiconductor memory. Types of memory chips: register, dynamic, static,
permanent, reprogrammed.

The levels of data to describe the microprocessor. Microprocessors and microprocessor
systems. Universal microprocessors, microcontrollers (MC), digital signal processors,
programmable logic integrated circuits (controllers), their application and main
characteristics.

The structure of the microprocessor. Basic basic information about the structure and
organization of the microprocessor. Internal organization of microprocessors. The
structure of the components of the processor (CPU). Principles of interaction of the
microprocessor with internal devices of the microprocessor system.

Purpose and principle of operation of the microcontroller. Basic information about the
basic purpose and principle of operation of the microcontroller. Internal structure of
microcontrollers. The architecture of the microcontroller. Application of
microcontrollers in industrial automation, measurement technology, communications,
home appliances, and many other electronics industries.

Architecture and classification of microprocessor systems. Basic information about the
architecture and classification of microprocessor systems. Principles of microprocessor
systems. Application, implementation methods, classification of microprocessor
systems based on construction principles.
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Discipline " modern information transfer systems»

1. The development of networks and information transmission systems. General principles of
creating networks and information transmission systems. Simple network. Network software.
Knowledge of physical data according to communication networks. Communication issues.

2. Local network technologies in a shared environment. General description of the LAN
(local network) protocols. Wireless LAN (local network) IEEE 802.11. Private networks and
Bluetooth technology.

3. Commutated Ethernet networks. Switches. Routers. Concentrators. Ethernet types at high
speed. The architecture of the switch. The constructive implementation of switches.

4. The coding of sources. Shannon theorems. Speech encoders. Audio and image
compression. Errors of coders and the methods of reducing. Modern types of noise correction
coding.

5. Modulated signals. Constantly converted signals. AFM signals. Orthogonal signal
ensembles. OFDM signals. Receiving signals with a random initial phase. Receiving
incoherent signals. Description of demodulators. Determination of the resistance of operation
of the demodulators against the noise.

6. Organization of the wireless communication networks. Satellite communication. Cellular
communication. Wireless subscriber networks. Wireless local networks. 3G, 4G, 5G cellular
communication technologies.

7. Wireless sensor network technology. Development of the wireless sensor network
technology. The future of the wireless sensor network development. Structure and topology
of the wireless sensor network. Requirements to the network nodes. Wireless sensor network
platforms. Setting stages of the wireless sensor network. The model of the OSI network.



Network protocols. Standards for transferring the data in the wireless sensor network.
Comparative descriptions of the currently used standards.

8. ZigBee technology of the wireless data. Description of the standard IEEE 802.15.4.
Protocol stack of the IEEE 802.15.4/ZigBee. Frequency range, transmission speed, and
address of the IEEE 802.15.4. ZigBee network. Forming the algorithm of the FSU according
to the ZigBee standard. Dynamics of the network. Directing in the ZigBee network.

9. LoORaWAN technology. Features of the LoRa protocol. Network architecture and
radiofrequency of the LoRa network. The main protocol stack of the LoRa. Security in the
LoRa networks. Practical implementation by the equipment manufacturers of the LoORaWAN
LoRa. Descriptions of the LoRa equipment.

10. Definition of ”Online items”. Examples and main applications of ”Online items”.
Appearance and development of the ”Online Items”. Examples of data collected and
processed in IoT networks. The concept of the Smart system.
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5. "8D07115-electronics and control systems"
Scale of assessment of the results of the exam in the educational program

The scale of competence

_ Quantita % Evaluati
Rating by letter tive indicator on with the
system representation traditional
of scores system
Excellent «Excellent» shows a deep

4,0

95-100

3,67

90-94

knowledge of all program
materials, understanding
of  the relationship
between the processes and
main provisions of the
disciplines. Students must

be able to logically
construct sufficient,
informative, and full-

featured accurate answers
to additional questions of
the exam ticket and
members of the
Examination Committee.
Answers should be from
all literature sources.




B+ 3,33 85-89
B 3,0 80-84
B- 2,67 75-79
C+ 2,33 70-74

Good

Rating "good" — a clear
and sufficient knowledge
of all program materials, a
correct understanding of
the essence and
relationship of  the
processes and phenomena
under consideration;
consistent, correct,
accurate answers to
questions raised, related to
the free elimination of
comments on individual
issues.




2,00

50-69

Satisfactorily

Rating "satisfactory" - a
clear knowledge and
understanding of the main
questions of the program,
correct and  accurate
answers, without serious
errors, the answers to the
questions posed can be
satisfied in the examiners'
guide.

0-50

Unsatisfactory

Rating "unsatisfactory" —
incorrect answer to at least
one of the main questions,
rough tolerance, incorrect
understanding of  the
meaning of the questions
posed; unreliable answers
to additional questions.




