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

The purpose of the entrance exam for groups of educational programs is to determine the
theoretical and practical readiness of the applicant for doctoral studies, the level of compliance of
knowledge, skills and abilities with the requirements of doctoral studies in the field of training.

The entrance exam for doctoral studies consists of writing an essay, passing a test for

readiness to study in doctoral studies and an exam on the profile of a group of educational
programs.

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

The duration of the entrance exam is 4 hours and 20 minutes, during which the applicant
writes an essay, passes a test for readiness for doctoral studies, answers an electronic
examination ticket consisting of 3 questions. The list of questions and the topic of the essay are
formed in random order. The maximum score for the entrance exam is 100 points, of which the
essay is 10 points, the TGO is 30 points, the GOP profile exam is 40 points, the interview is 20
points.

3. Types and evaluation criteria
3.1 Types and criteria of essay evaluation

Types of essays Description The volume of the essay
Argumentation of the applicant about
Motivational the motivations for research activities At least 250 words

(research statement)

Justification of the relevance and
Scientific and analytical | methodology of the proposed research
(research proposal) by the incoming

Presentation of the author's position

Problem-themed on topical aspects of subject
knowledge
Criteria Descriptors Points

the problem is revealed at a theoretical level, with the | 2
correct use of scientific terms and concepts
one’s own point of view (position, attitude) is 1
presented when disclosing the problem

Depth of disclosure of the
topic
3 points

Argumentzll)t;;):, EVAUCHES the presence of arguments from scientific literature 3
3 points and sources corresponding to the topic of the essay
Compositional integrity 2

the presence of compositional integrity, the structural

and logic of presentation components of the essay are logically connected

2 points

demonstration of a high level of academic writing 2
(vocabulary, knowledge of scientific terminology,
grammar, stylistics)

Speech culture
2 points

\ Maximum number of points | 10 |




3.2 Structure and content of the exam according to the profile of the group of
educational programs

The exam on the profile of the group of educational programs includes 3 blocks of
questions, of which: the lst question determines the level and consistency of theoretical

knowledge; the 2nd question reveals the degree 0

f formation of functional competencies; the 3rd

question is aimed at determining systemic competencies. The maximum number of points is 40.
The electronic examination ticket consists of 3 questions:

phenomena, events

’7 Blocks The nature of the question Num.ber ol
points
1st theoretical - determines the level and consistency of theoretical
question kn()Wledge 10
nd practical - reveals the degree of formation of functional
. competencies (the ability to apply techniques, technologies and 15
USSTON techniques in the subject area)
Ird revez}ls‘a systematic unfierstanding of the subject area under study,
question specialized knowledge in the field of research methodology (system 15
competencies)
| Total 40
Criteria for evaluating the answers to the questions of the electronic examination card:
Question Evaluation criteria Num!)er ot
points
demonstrates knowledge of the main processes of the studied
subject area; the depth and completeness of the disclosure of the 5
1st iSSI}c : : — "
question loglcally and'consmtently expresses his own opinion on the issue 3
under discussion
has a conceptual and categorical apparatus, scientific terminology 2
Total 10
applies methods, techniques, technologies to solve problems in the 7
subject arca B
2nd argues, compares, classifies phenomena, events, processes; draws 5
question | conclusions and generalizations based on practical skills
analyzes information from various sources 3
Total 15
critically analyzes and ovaluates theoretical and practical
developments, scientific concepts and current trends in the 7
3rd development of science
re synthesizes methodological approaches in the interpretation of the 5
question | 1 ain problems of subject knowledge
Pdentiﬁes causal relationships in the analysis of processes, 3

| Total

15

=

\ In total

I N—

40




3.3 Interview evaluation criteria

Ne |  Criteria | Descriptors Points |
Argumentation of motives for studying for a doctoral degree
oo in a selected OP and admission to a certain university. Vision
1 Motivation : . 5
of prospects for professional and personal growth upon
completion of training.
2 Research Possession of research skills and experience necessary for 6
competence research activities in a specific subject area.
G Non-standard thinking, creative and alternative approaches to
3 Creativity . e S
solving problems, situational tasks.
i I The ability to briefly, representatively, logically,
Communicative . : 5
4 - argumentatively state your point of view, make +
generalizations and conclusions. Language proficiency.
Maximum number of points 20
4. Content of examination materials
4.1 Content of the Essay topic
No Jcce TAKBIPBIOHI Jcee TAKbIPHIOBI Jcce TAKBIPHIObI
) (ka3aK Tiginge) (opwic Timinae) (AFLUILIBIH TijTiH/E)
P Temip xomnaapbt Current state and prospects
K | TOMIP i i CoBpeMEHHOE COCTOAHUEC 1 ek
skeicinaeri NCKTPIK of development of electric
[EepCTIEKTHBEI PA3BUTUS CHCTEM i
1 OPTAIBIKTaHABIPY centralization systems on
b o . HIEKTPUUIECKON TEHTpaIn3alin "
JKylieciHiH Ka3ipri JKar1anbl the railway network of the
Ha ceTH xene3nbix gopor PK :
JaHe Aamy O0JIaLaFbl Republic of Kazakhstan
Temip 01 aBTOMATHKACHI MeTo/ab! NOBBIIECHUS Methods of increasing the
) MEH TeJeMEXaHHKACh HaJIE/KHOCTU CUCTEM reliability of railway
KyitesiepiHil CeHiMuITiH JKEIe3HOIOPOKHOM aBTOMATHKH automation and
apTTHIPY dAicTepi U TEJIEMEXAHUKH telemechanic systems
Temip o0 aBTOMATUKACHI
MEH TeJIEMEXaHUKACh] CraHOBJIEHME W IEPCIICKTUBEI Formation and prospects
KYPBUIFbLIAPbIHBIH pa3BHUTHs CHCTEM of development of
3 OyHKIMOHANABIK OaKbLIAY (YHKIMOHATBHOTO KOHTPOJIS U functional control and
AOHE MOHUTOPHUHT MOHUTOPHHTA yCTPOUCTB monitoring systems for
KyHemnepiHiH KaJblTacybl JKEIIe3HOIOPOIKHOM aBTOMATHKH railway automation and
MOHE JAaMy 1 TENEMEXAHHKH telemechanic devices
NepCNeKTHBAIAPbI
Temip 7K0J aBTOMATHKACHI e
P YciioBUs U IpaBuia Conditions and rules for
MEH Te/IeMEXaHUKAChI y :
. o fe3onacHoi HKCILTyaTaluu the safe operation of
4 JKyHenepid Kayinci3 . ! :
] _ CHCTEM JKEJIC3HOI0POKHOU railway automation and
naliaanady wapTrapbl MEH .
ABTOMATHKHU U TEIEMEXAHUKH telemechanic systems
Karuaanaphbl
Kenik KacinopHbIH PaspuTic HHTEUIEKTyanbHbIX | Development of intelligent
5 GacKapy bl 3UATKEPIIK CHCTEM YNPaBJICHUS transport enterprise
yKyHenepiHiH 1amybl TPAaHCTIOPTHBLIM IPEANPUATHEM management systems
ChHI3BIKTHIK Y3IIKCi3 [IpuHIAI MOJCINPOBAHNA The principle of modeling
6 aBTOMATHKA JKYHEJIepiH JMHEHHBIX HETIPEPHIBHBIX linear continuous
MOJIe/IbeY IPHHIUII CHCTEM aBTOMATHKHI automation systems
7 O6bexTinepai skaHe 6ackapy MeTo bl HACHTU(DHKAUN Methods of identification
of objects and control

Kylenepin

0OBEKTOB U CUCTEM YNPABJICHUA
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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.

4.4 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?

. 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?

O o~ N W~

5. Recommended literature

5.1 Basic literature

1. Glazunov L.P., Grabotsevtskiy V.P., Fundamentals of the theory of reliability of
automatic control systems: Moscow, Route, 2005 — 255 p.

2. Dudnikov E.G. Automatic control in industry / Textbook for universities of railway
transport. — 3rd ed., reprint. and additional — M.; Transport, 2004. — 168 p.

3. Stefani E.P., Fundamentals of building automated process control systems M.: Energia,
2006. — 352s.

4. Cirlin A.M., Optimal control of technological processes, M.: Energoizdat 2006- 400 p.

8



5. Vasilkov Yu.V., Vasilkova N.N., Computer computing technologies in mathematical
modeling: Moscow: Finance and Statistics, 2002 - 265 p.

6. Olson G., Piani D., Digital automation and control systems, St. Petersburg: Nevsky
dialect, 2001- 557 p.

7. Kochetkov A.A. Remote control systems in railway transport, Moscow, Route, 2005 —
304 p.

8. Satyrev F.E., Golik V.K., Dispatch centralization "Neman", RB, Gomel, 2003 — 106 p.

9. Dolgiy 1.D., Kulkin A.G., Dispatching control system and train traffic management DC
— South with RCP, Rostov on Don, RGUPS, 2010 — 468 p.

10. Vinogradova V.Yu., Voronin V.A., Kazakov E.A., Shvalov D.V., Shukhina E.E.
Distillation automation systems. Moscow, Route, 2005. — 292 p.

11. Fedorov N.E. Modern auto-locking systems with tonal rail circuits. Samara,
SamGAPS, 2004. — 132 p.

12. Fedorov N.E. Relay and microelectronic systems of interval control of train
movement. Samara, SamGAPS, 2006. — 163 p.

5.2 Additional literature

1. Longbotov R.I., Reliability of computing systems: Moscow, Energia, 2001 — 216 p.

2. Shultz V.A., Methodological guidelines for the implementation of practical exercises.
Almaty, KazATK 2010- 32s.

3. Shultz V.A., Textbook "Dispatch centralization". Almaty, KazATK 2010- 86c.

4. Technical operation of devices and systems of railway automation and telemechanics:
a textbook / Edited by Doctor of Technical Sciences V.V. Sapozhnikov. - M: Route, 2003.- 335s.

5. Mankwein V.T., Frolov S.V., Shekhtman M.B., Application of Scada systems for
automation of technological processes. Moscow: Tambov: Mechanical Engineering, 2000.- 176
p

6. Aristova N.I., Korneva A.A., Industrial software and hardware on the market of
automated process control systems, M.: Nauktehizdat 2001.- 400 p .

7. Denisov A.A., Kolesnikov D.N., Theory of large control systems, L.: Energoizdat
2000- 228 p. :

8. Vedernikov B.M. Automation and telemechanics on stages. A study guide. KazATK,
Almaty, 2009. — 109 p.

9. Vedernikov B.M. Automatic and semi-automatic locking. A study guide. KazATK,
Almaty, 2009. — 132 p.

10. Vedernikov B.M. Travel sensors. A study guide. KazATK, Almaty, 2011. - 122 p.

11. Vedernikov B.M. Signal auto-regulation. Almaty, KazATK, 2009. — 92 p. '

12. Vedernikov B.M. Automatic fencing devices on stages. Almaty, KazATK, 2008. —
100 p.

13. Vedernikov B.M. Methodological guidelines for practical classes in the discipline
"Interval train control systems" (for undergraduates of the specialty 6M070200 — Automation
and control). Almaty, KazATK, 2010. — 44 p.

14. Vedernikov B.M. Methodological guidelines for the independent work of a graduate
student under the guidance of a teacher in the discipline "Systems of interval regulation of train
traffic". Almaty, KazATK, 2010. - 40 p.



