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1. PURPOSE OF THE ENTRANCE EXAMINATION

The purpose of the entrance examination is to determine the level of theoretical and

practical preparation of applicants to doctoral studies and assess whether their knowledge and
skills meet the requirements of the pro gramme.

The entrance examination for admission to the Doctor of Philosophy (PhD) programme
consists of the following components:

1) an interview with the applicant conducted by the Examination Committee;
2) writing an essay;

3) answering examination questions relating to the educational programme group profile.

2. ENTRANCE EXAMINATION FORMAT AND PROCEDURE

The entrance examination lasts 3 hours and 30 minutes, during which the applicant is
interviewed, writes an essay and answers an electronic examination ticket comprising 3 questions.
The questions and essay topic are selected at random. The maximum score for the entrance

examination is 100 points: 20 points for the essay, 50 points for the educational programme group
profile examination and 30 points for the interview.

3. TYPES AND ASSESSMENT CRITERIA

3.1. ESSAY TYPES AND ASSESSMENT CRITERIA

Essay types Description 112 flsa)];

Motivational The applicant's rationale for the motivations underlying their At least
intended research activities (research statement) 250 words

Research and The applicant's justification of the relevance and methodology

analytical of the proposed research (research proposal)

Problem-based Presentation of the author’s position on current issues in the

thematic subject area

Criteria Descriptors Points

Depth of topic the issue is addressed at a theoretical level using scientific

development terms and concepts correctly 4
an original viewpoint (position or attitude) is presented in 4
addressing the issue

Argumentation arguments from scientific literature and sources relevant to the

and evidence base |essay topic are provided 4

Coherence and the essay demonstrates compositional coherence and its

logic of structural components are logically connected 4

presentation

Language a high standard of academic writing is demonstrated

proficiency (vocabulary, command of scientific terminology, grammar and 4
style)
Maximum score 20




3.2. CRITERIA FOR ASSESSING ANSWERS TO THE ELECTRONIC
EXAMINATION TICKET

The educational programme group profile examination comprises 3 question blocks:
Question 1 assesses the level and systematic nature of theoretical knowledge; Question 2

assesses the development of functional competencies; and Question 3 assesses systemic
competencies. The maximum score is 50 points.

The electronic examination ticket consists of 3 questions:

Blocks Nature of the question Points
Question 1 |theoretical — assesses the level and systematic nature of 10
theoretical knowledge
Question 2 | practical — assesses the development of functional competencies 20
(ability to apply methods, technologies and techniques in the
subject area)
Question 3 |assesses systematic understanding of the subject area and 20
specialised knowledge of research methodology (systemic
competencies)
Total: 50
Criteria for assessing answers to the electronic examination ticket:
Question Assessment criteria Points
Question 1 | demonstrates knowledge of core processes in the subject area; 5
depth and completeness of the answer
expresses an original opinion on the issue logically and 3
coherently
demonstrates command of the conceptual framework and 2
scientific terminology
Total: 10
Question 2 | applies methods, techniques and technologies to solve problems s
in the subject area
provides reasoned arguments; compares and classifies 7
phenomena, events and processes; and draws conclusions and
 generalisations based on practical skills
analyses information from various sources 6
Total: 20
Question 3 |critically analyses and evaluates theoretical and practical 7
developments, scientific concepts and current trends in science
synthesises methodological approaches to interpreting key 7
problems in the subject area
identifies  cause-and-effect relationships when analysing 6
processes, phenomena and events
Total: 20
TOTAL: 50 points




3.3. INTERVIEW ASSESSMENT CRITERIA

N o
B Criteria Descriptors Points
i Motivation Rationale for pursuing doctoral studies in the chosen 5
educational programme and enrolling at a particular
university. A vision of professional and personal growth
prospects upon completion.
2 | Research competence |Possession of the research skills and experience required 10
for research in a specific subject area.
3. Creativity Original thinking and creative and alternative approaches 10
to solving problems and case-based tasks.
4.| Communication skills |Ability to present one's viewpoint concisely, 5
meaningfully, logically and persuasively; draw
generalisations and conclusions; and demonstrate
language proficiency.
‘Maximum score: 30
4. CONTENT OF EXAMINATION MATERIALS
4.1. ESSAY TOPICS
No. Essay topics
1 |Current trends in transport infrastructure development amid the digital transformation of the
economy.
2 |The role of transport infrastructure in ensuring the sustainable socio-economic development
of the Republic of Kazakhstan.
3 |Innovative technologies for the design, construction and operation of transport
infrastructure facilities.
4 |Digitalisation of transport infrastructure as a factor in enhancing the safety and efficiency of
the transport system.
5 |Prospects for applying artificial intelligence technologies in transport infrastructure
engineering.
6 |Research as the foundation for the development of modern transport engineering.
7 | Engineering solutions to improve the reliability and durability of transport infrastructure.
8 |Development of Kazakhstan's transport corridors within the system of international logistics
routes.
9 |Modern methods for diagnosing, monitoring and assessing the technical condition of
transport infrastructure.
10 |Environmental sustainability of transport infrastructure: current challenges and solutions.
11 | Application of Building Information Modelling (BIM) in transport infrastructure design.
12 | Use of geographic information systems (GIS), Earth remote sensing and digital
technologies in transport infrastructure engineering.
13 |Modern materials and construction technologies for transport structures.
14 | Ensuring transport infrastructure safety amid climate change and growing technological
risks.
15 |Intelligent transport systems (ITS) as the basis for the development of modern transport
infrastructure.
16 |Scientific and technical challenges in railway infrastructure operation and ways to address
them.




17

Development of Kazakhstan's road infrastructure amid increasing population mobility.

18

Innovative technologies for the construction and operation of bridges, overpasses and
tunnels.

19

Improving the efficiency of engineering surveys using modern geodetic technologies.

| 20

Digital technology-based life-cycle management of transport infrastructure facilities.

| 21

Modern methods for evaluating the effectiveness of transport infrastructure investment
projects.

22

Scientific approaches to the development of multimodal transport infrastructure.

23

Human capital development and research personnel training for Kazakhstan's transport
sector.

24

Research methodology in transport infrastructure engineering.

25

The role of research, education and industry in the development of transport infrastructure
in the Republic of Kazakhstan.

26

Prospects for implementing smart transport infrastructure technologies (Smart
Infrastructure).

27

Use of Big Data, digital twins and predictive analytics in transport infrastructure
management.

28

International experience in transport infrastructure development and its potential application
in Kazakhstan.

29

Strategic directions for modernising transport infrastructure in the Republic of Kazakhstan
through 2050.

30

Research and innovation development of transport infrastructure engineering as a factor in
enhancing the competitiveness of the national economy.

4.2. LIST OF DISCIPLINES INCLUDED IN THE ENTRANCE EXAMINATION

The entrance examination materials for doctoral studies in the D210 — Trunk Networks

and Infrastructure educational programme group, including essay topics and profile examination
questions, are provided in three languages: Kazakh, Russian and English.

The examination questions cover selected sections of the curricula prescribed for the

D210 — Trunk Networks and Infrastructure educational programme group.

Discipline titles

Organisation and Planning of Research

Structure of Transport Infrastructure Facilities

Design and Cost Estimating in Transport Construction
Innovative Technologies in Transport Construction
Diagnostics of Transport Infrastructure Facilities
Strengthening Transport Infrastructure Facilities

b lwo|=|e 2

4.3. CONTENT OF THE ENTRANCE EXAMINATION BLOCKS
Block 1. Design, Construction and Operation of Transport Infrastructure Facilities

Section content:

- engineering surveys for transport infrastructure facilities;

- fundamentals of transport infrastructure facility design;

- construction technologies for transport infrastructure facilities;
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organisational principles of transport infrastructure facility construction;
fundamentals of routine maintenance of transport infrastructure facilities;
- fundamentals of major repair of transport infrastructure facilities;

- fundamentals of transport infrastructure facility reconstruction;

- reliability, durability and safety of transport infrastructure facilities;

- diagnostics of transport infrastructure facilities;

- regulatory and technical support for the design, construction and operation of transport
infrastructure.

Block 2. Materials and Innovative Technologies Used in Transport Infrastructure
Facilities

Section content:

- modern construction materials for transport infrastructure facilities;

- railway track materials;

- materials for roads and airfield pavements;

- materials for linear pipelines;

- materials for transport engineering structures;

- protection of construction materials and structures against operational effects;
- quality control of materials and construction work at transport infrastructure facilities:
- construction material testing methods;

- reliability and durability of materials used in transport infrastructure facilities;
- requirements for materials used in transport structures.

Block 3. Research, Digitalisation and Transport Infrastructure Management

Section content:

- research methodology in transport infrastructure engineering;

- digital transformation of transport infrastructure;

- information modelling of transport infrastructure facilities (BIM);

- geographic information systems (GIS), Earth remote sensing and geospatial
technologies;

- artificial intelligence, big data and digital twins in transport infrastructure;

- intelligent transport systems (ITS) and automated transport infrastructure
management;

- monitoring, diagnostics and management of the technical condition of transport
infrastructure facilities;

- project and life-cycle management of transport infrastructure facilities;

- scientific and technical support for the sustainable development of transport
infrastructure;

- current trends in transport infrastructure development in the Republic of Kazakhstan
and the global transport sector.

4.4. LIST OF INTERVIEW QUESTIONS

1. Describe the types, scope and significance of engineering surveys in the design of
transport infrastructure facilities.



2. Identify the principal design principles and stages for transport infrastructure
facilities. What factors have the greatest influence on the selection of design solutions?

3. Explain the technological fundamentals of constructing railways, roads, linear
pipelines and engineering structures.

4. Describe the organisational principles of transport infrastructure facility construction
and the distinctive features of construction production management.

5. What are the objectives of routine maintenance of transport infrastructure facilities?
Identify the principal types of work.

6. Explain the purposes, objectives and technologies of major repair of transport
infrastructure facilities.

7. Explain the purpose of reconstructing transport infrastructure facilities and how
reconstruction differs from major repair.

8. What factors determine the reliability, durability and safety of transport infrastructure
facilities?

9. Describe modern methods for diagnosing the technical condition of transport
infrastructure facilities.

10. Which regulatory and technical documents govern the design, construction and
operation of transport infrastructure in the Republic of Kazakhstan?

1. What modern construction materials are used in transport infrastructure facilities?
Describe their principal properties.

12. Identify the principal railway track superstructure materials and the requirements that
apply to them.

13. Describe the materials used in the construction of roads and airfield pavements.

14. What materials are used in the construction and operation of trunk linear pipelines?

15. Describe the materials used in the construction of bridges, tunnels, overpasses and
other transport infrastructure engineering structures.

16. What types of operational effects influence construction materials and structures?
What protection methods are used to improve their durability?

17. Explain the quality control system for construction materials and construction work
at transport infrastructure facilities.

18. Identify the principal laboratory and field testing methods for construction materials
used in transport construction.

19. What factors determine the reliability and durability of construction materials used in
transport infrastructure?

20. What key requirements apply to construction materials used in transport structures?

21. Explain the content of research methodology in transport infrastructure engineering.
Which research methods are most widely used in the transport sector?

22. Describe the principal areas of digital transformation of transport infrastructure in the
Republic of Kazakhstan.

23. Explain the essence of Building Information Modelling (BIM) and its application at
the stages of the life cycle of transport infrastructure facilities.

24. How are geographic information systems (GIS), Earth remote sensing and geospatial
technologies used in transport infrastructure engineering?

25. Describe the potential applications of artificial intelligence, Big Data and digital
twins in the design, operation and management of transport infrastructure.

26. Explain the purpose of intelligent transport systems (ITS) and automated transport
infrastructure management systems.

27. What modern methods for monitoring, diagnosing and managing the technical
condition of transport infrastructure facilities are used at the various stages of their life cycle?



28. Describe the key
infrastructure facilities.

29. Explain scientific and technical approaches to the sustainable development of
transport infrastructure, taking economic, environmental and social factors into account.
30. Analyse current trends in transport infrastructure development in the Republic of

Kazakhstan and the global transport sector. Which strategic development areas are the most
promising?

principles of project and life-cycle management for transport

S. RECOMMENDED READING

5.1 Core Literature

1. Opranu3sanus, MIaHAPOBAHKE U yIPABICHHAE crpouTenscTBoM / ITox pen. A.I'. Jlanu-
myca. — M.: M3parenscteo ACB, 2020. — 544 ¢.

2. VimkeHepHEIe W3bIcKaHus 11 cTpoutenbetsa / [lox pex. B.T. Tpodumora. — M.: Us-
narenscTBo ACB, 2020. — 608 c.

3. Crpowutensasie Matepuans! / [Tox pen. B.I'. Mukynsckoro. — M.: M3aatenscrso ACB,
2021.-520¢.

4. HamexHOCTb CTPOMTENBHBIX KOHCTPYKIHH coopyxenuii / ITox pen. B.M. Bonna-
perko. — M.: M3narenscteo ACB, 2018. — 496 c.

5. Mertozonorus Hayussix mccnenosanuit / ITon pen. BM. Jlo6penskosa. — M.: WH-
©OPA-M, 2021. -320 c.

6. Kynpseues B.A., Tlepmun C.I1. IIpoerTrpoBatue jKeme3HEIX T0por. — M.: Mapmipyr,
2019. - 624 c.

1. byraenko B.M., Kounparenko B.W. XKenesHomopoxusiit myts. — M.: YMI] KAOT,
2020. - 560 c.

8. Vsanor B.H., Xunxun I'"H. CTpOHTENIBCTBO JKENE3HBIX mopor. — M.: YMII X]T,
2018.-512c.

9. l'amanosuy B.A. Texnuueckas SKCIITyaTalust KeIe3HOMOPOKHOro myTH. — M.: YMI]
KT, 2021. — 580 c.

10. Ocunos B.O. HickyccTBeHHBIE COOPYXKEHHS Ha XKeJEe3HBIX jJoporax. — M.: YMI]
KAT, 2019. - 480 c.

11. A6mypammros A.A. JlmarHocTHKa XKeNe3HOAOPOXKHOrO myTH. — M.: YMII KT,
2020.-432c.

12. Cnpasounnk MHMKeHepa mmyTeBoro xossiictsa / Ilox pea. B.A. I'ananoBuua. — M.
YMIT XKIT, 2021. — 780 c.

13. ®enotor I'.A. V3siCKaHus ¥ NPOEKTUPOBAHHME ABTOMOGHIBHBIX ZOpOr. — M.: Axa-
aemus, 2019. —496 c.

14. Kapepun B.M. OpraHu3anus CTPOUTENBCTBA aBTOMOGHIBHEIX JIopor. — M.: Axaze-
mus, 2018. —432 ¢.

15. babkos B.®. Jlopoxmsie ycnoBus ¥ Ge30macHOCTh ABMXKeHHs. — M.: Tpancropr,
2017.-416c.

16. Bacunser A.II. ABromobunbaBIe nopord. — M.: Akamemus, 2020. — 640 c.

17. Bacunbes A.Il. Dkcmmyaranus aBTOMOGHIBHBIX Jopor. — M.: Axagemus, 2019. —
480 c.

18. Tlomonsckuit B.I1. JlopokHO-cTpouTenbable Matepuansl. — M.: Undpa-Umxenepus,
2021. -510c.

19. Beperensaukon I.K. MocTEl, TOHHENIH ¥ TPAHCIOPTHEIE pa3Bsa3ku. — M.: M3nareis-
ctBo ACB, 2020. — 620 c.

20. Kopmak A.A., Heusans A.M. IlpoekTupoBanue ¥ 3KCIUTyaTaldsi MarvCTPalbHBIX
HehTerasonposoaos. — CI16.: Jlaus, 2020. — 540 c.
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21. Kopmak A.A. CTpOHTeNbCTBO MarMCTpanbHEIX Tpy6ompoBomoB. — CII6.: Jlaus,
2019.-470 c.

22. Coxonos C.B. Marucrpanbisie py6onposozst. — CII6.: Jlans, 2021, — 448 c.

58 23. Tymepor A.I'. Matepuans: Tpy60npoBOAHOrO tpancnopra. — CII6.: Jlans, 2021. —
e,

24. T'ymepos B.I'. Dxcryaranus MarucTpamsHBIX TpyGOIPOBOAOE. — M.: Henmpa, 2020.
— 460 c.

25. Brmanumupos A.W. JluarHocTHKa H HaJIE)KHOCTh MArMCTPATBHBIX TPYGOIPOBOIOB. —
M.: Hexpa, 2022. - 510 c.

5.2 Supplementary Literature

1. Tenuyenko B.A. KOHTpONb KauecTBa CTPOMTENHHBIX MATEPHANOB M CTPOHTENHHEIX
pabot. — M.: U3natensctBo ACB, 2019. — 448 .

2. Cusos B.II. MarepuanoBenienie B TPaHCIOPTHOM CTPOMTENBCTBE. — M.: Hndpa-
Wmxenepus, 2020. — 468 c.

3. Bonorun B.B. IIporro3upoBanne pecypca CTPOMTENBHBIX KOHCTPYKImiA. — M.: Bric-
mad mxona, 2018. — 360 c.

4. Jlamanyc A.I'. YnparneHne CTpOMTENbHBIMHA IIpoekTaMu. — M.: M3narenscteo ACB,
2021.—410c.

5. Ilepos B.A. JlnarHocTHKa TpaHCHOPTHBIX coopyxkenuit. — M.: Mudpa-Umkenepns,
2020. -390 c.

6. Kamener B.B. PekoHCTpyKumsi TpaHCIOPTHBIX COOpyxkeHMH. — M.: UsnarenscTso
ACB, 2019. - 440 c.

7. Tomomeckmit B.II. Dxcrmyaranmst TpaHCIOPTHEIX COOpy»eHHi. — M.: Axagemus,
2018.-420 c.

8. I'mn3Gypr A.B. Opranuzamus CTPOMTENBHOIO MPOM3BOACTBA. — M.: M3maTenscTBo
ACB, 2020.-512c.

9. bonmaperxko B.M. Texnuueckass OHarHOCTHKA CTPOMTENBHBIX KOHCTPYKIHH. — M.:
Hsparenscteo ACB, 2019. — 384 ¢.

10. Cmpasounuk mopoxuoro umkenepa / ITon pen. A.IL Bacuisesa. — M.: Tpancnopr,
2019. - 720 c.

11. 3akon Pecmy6maxu Kazaxcran «O6 apXMTeKTypHOM, rpafioCTPOUTENBHON B CTPOH-
TEIBHOM JiesTenbHOCTH B Pecybiuke Kazaxcrany.

12. 3axon Pecmy6mmxu Kasaxcran «O6 aBTOMOGHIIBHEIX JOpOraxy.

13. Texuuueckuit pernament PecnyOmuxm Kazaxcran «TpeGosanms k OesomacHOCTH
3[JaHAHR U COOPYKCHHUM, CTPOUTENBHBIX MATEPHATIOB M U3IEIHM).

14. Crpoutensusie HopMH Pecrrybmuxu Kaszaxcran (CH PK), Croas: npasun (CII PK) u
roCyAapCTBEHHBIE HOPMATHBEL B 00JIACTH apXHUTEKTYPHI, TPaJOCTPOUTEIBCTBA U CTPOUTEIBCTRA,
pETIIaMEHTUPYIOIME POEKTHPOBAHKE, CTPOMTEIHCTBO M 3KCILTYaTALMIO JKEJE3HBIX JOpOr, aB-
TOMOOHIIBHBIX IOPOT, MOCTOB, TOHHEJNIEH ¥ MaruCTpalbHBEIX TPYOOIIPOROIOR (JeHCTRYIONIME pe-
JaKIUH ).

15. T'ocymapcreennsie cranpaptel Pecrmybnuku Kasaxcran (CT PK) u mexrocynap-
crBeHHele cTaHmapthl ('OCT) mo HHKEHEPHBIM H3BICKaHHWSM, CTPOMTEIBHBIM MaTepualam,
TPAHCIOPTHEIM COOPY KEHHIM, MATHCTPATLHBEIM TPYyOOIPOBOaM, KOHTPOJIFO Ka4ecTBa, HAMIEK-
HOCTHU ¥ 6€30MacHOCTH 0OBEKTOB TPAHCTIOPTHOH HHGPaCTPyKTYPBL
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