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1. The purpose of the entrance exam for a group of educational programs

The objectives of the entrance examination for groups of educational programs are to assess the
theoretical and practical readiness of applicants for doctoral studies, as well as the level of their
knowledge, skills, and competencies in accordance with the requirements of the chosen field of
study.

The doctoral entrance examination consists of an interview and an exam on the profile of the
educational program group.

2. Regulations for conducting the entrance exam for doctoral studies in a group of
educational programs

The duration of the entrance examination is 2 hours and 30 minutes, during which the applicant
answers an electronic exam ticket consisting of 3 questions. The list of questions is generated
randomly. The maximum score for the entrance examination is 80 points, distributed as follows:
exam on the profile of the educational program group — 50 points, interview — 25 points, and a
recommendation letter from enterprises or organizations (if available) — 3 points.

3. Types and evaluation criteria

3.1 Criteria for evaluating the answers to the questions of the electronic examination card

The exam in the profile of the group of educational programs includes 3 blocks of questions, of
which: the 1st question determines the level and consistency of theoretical knowledge: the 2nd
question reveals the degree of formation of functional competencies; the 3rd question is aimed at
determining systemic competencies. The maximum number of points is 50.

The electronic exam ticket consists of 3 questions:

Number j

Blocks The nature of the question

theoretical -determines the level and consistency of theoretical

1 '
st question |, e e

of
points J
10 J

ti . : g
question techniques in the subject area)
it reveals a systematic understanding of the subject area under
study, specialized knowledge in the field of research methodology 20
(system competencies)

The 3rd

ond practical - reveals the degree of formation of functional
competencies (the ability to apply techniques, technologies and 20
question




TOTAL

50

Criteria for evaluating the answers to the questions of the electronic examination card:

Number of

Question Evaluation criteria :
points
Ist question | demonstrates knowledge of the main processes of the subject area 5
under study; the depth and completeness of the disclosure of the
issue
logically and consistently expresses his own opinion on the issue 3
under discussion
knows the conceptual and categorical apparatus, scientific 2
terminology
TOTAL 10
2nd applies methods, techniques, and technologies to solve problems 7
question in the subject area
argues, compares, classifies phenomena, events, processes; draws 7
conclusions and generalizations based on practical skills
analyzes information from various sources 6
TOTAL 20
The 3rd critically analyzes and evaluates theoretical and practical 7
question developments, scientific concepts and current trends in the
development of science
synthesizes methodological approaches in the interpretation of the 7
main problems of subject knowledge
identifies cause-and-effect relationships in the analysis of 6
processes, phenomena, events
TOTAL 20
In total 50 points
3.2 Interview evaluation criteria
Ne Criteria Descriptors Points




1, Motivation Argumentation of motives for studying for 5
a doctoral degree in a selected OP and
admission to a certain university. Vision of
prospects for professional and personal
growth upon completion of training.

2 Research competence Possession of research skills and experience 10
necessary for research activities in a
specific subject area.

3. Creativity Non-standard thinking, creative and 5
alternative approaches to solving problems,
situational tasks.

4. Communicativeness The ability to briefly, representatively, 5
logically, argumentatively state your point
of view, make generalizations and
conclusions. Language proficiency.

Maximum number of points 25

4. Content of examination materials
4.1 The content of the sections on the blocks submitted for the entrance exam

Examination materials for the entrance exams to the doctoral program for groups of
educational programs, including the subject of essays, examination questions on the profile are
made in three languages: Kazakh, Russian and English.

The topics of the examination questions correspond to the selected sections from the
curricula of the cycles provided for by the groups of educational programs "D100 - Automation
and control":

[ Ne Name of disciplines ]

1 Computer systems of dispatching centralization

Interval train control systems

Automation of technical systems

2
i

4.2 The content of the sections on the blocks submitted for the entrance exam

Block 1

1.1. Microprocessor systems of dispatching centralization.

Introduction, the history of the development of computer systems of dispatching
centralization, software issues. The operation of the central control devices during the formation
and transmission of remote control signals. The main technical characteristics of the computer
system. The block diagram of the equipment of the central post and controlled points.
Construction of remote control and telesignalization signals in the DC of the Neman system

1.2. Prospects for the development of dispatch centralization systems.




The existing dispatch centralization systems in the CIS countries. Promising computer
systems based on a new element base. Prospects for the creation of a production base and the
solution of issues of software for computer systems of DC.

Block 2

2.1. Automatic locking systems.

Purpose and features of interval train control systems. Purpose, specifics and basic
concepts of interval train control systems. The scope of application of DC self-locking, the
principle of operation, advantages and disadvantages of the system. The purpose of the circuits,
simplified two-wire and four-wire directional change circuits, the operation of the circuits in
normal mode. Organizational and technical measures for the transition to two-way train traffic
on one double-track stage, the principle of operation of the main circuit solutions

2.2. The perspective of the development of interval train control systems.

Microprocessor-based auto-locking systems. General characteristics, block diagrams,
basic equipment and its characteristics, the principle of operation of the system. Train traffic
control systems based on axle counters and other promising elements. Advanced moving alarm
and dispatch control systems.

Block 3

3.1. Control objects in technical systems.

Classification of control objects in technical systems and their types, features of technical
systems as control objects, linear and nonlinear models. Analytical and experimental methods for
determining the static and dynamic characteristics of control objects. General provisions on
information support of the management process. Principles of obtaining and converting
technological information.

3.2. Optimal controls in technical systems.

The main methods for solving problems of modeling technical systems, an idea of the use
of application software packages for modeling. Algorithms for optimizing static modes by
directly searching for an extremum on the control object using a mathematical model. A
comparative analysis of algorithms for optimizing static modes with a direct search for an
extremum at the control object.

4.3 Interview questions

. What are your academic strengths?

. What are your academic shortcomings and how have you dealt with them?

. What are your most significant scientific achievements to date?

. What are your research interests?

. What are your professional goals?

. What attracted you to this field in the first place?

. What is your motivation for obtaining this degree (PhD)?

. What do you think significant trends in your field of research?

9. What interests you to want to participate in our program?

10. What do you consider your most significant achievement?

11. What are the goals and objectives of the automation industry?

12. What is the purpose of the railway automation and telemechanics industry?
13. What is the reliability of the system and its criteria?

14. What is the description of the terms automatic and automated?

15. What modern railway automation and telemechanics systems do you know?
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