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THE MAINTENANCE

1. The purposes and problems of specialty entrance examination
1.1. The purpose of specialty entrance examination
Entrance qualification examination in the specialty «8D06102 - Computer engineering » is a form of
entrance control to enroll in doctoral studies PhD. The purpose of the entrance control - an
estimation of quality of vocational training of the expert and revealing at entrants in doctoral studies
in a specialty «8D06102 - Computer engineering», level of scientific and a professional knowledge
and skills in the field of computer engineering (scientific research and scientific survey; design and
engineering; industrial-technological; educational).
1.2. Problems of specialty entrance examination
The exam revealed:
e In-depth theoretical and practical preparation in the chosen direction of a science and
pedagogical activity;
e Ability to organize and conduct research necessary groundwork for further research in
doctoral studies;
e Knowledge of modern technologies in the field of computer engineering;
o Skills of development of technologies in the field of computer engineering;
e Competencies in the field of computer engineering and related areas.

2. Requirements to level of preparation of the entrants entering doctoral PhD

The entrant who entering in doctoral PhD in a specialty «8D06102 - Computer engineeringy,
should have fundamental scientific and professional training, know the modern technologies in the
field of computer engineering, be able to create and apply modern technologies in the field of
computer engineering, be able to formulate and solve modern scientific and practical problems, to
plan and to conduct scientifically-research/experimentally-research activity on the selected scientific
specialty. It is desirable to have experience of teaching in high schools, successfully to carry out
research and administrative activity. To own a foreign language, presence of the international
certificate is welcomed.

3. Prerequisites of educational program
— Network Technologies;
— High perfomance computing technology.

4. THE LIST OF EXAMINATION THEMES
Discipline «Architecture of high-performance system»

1. Parallel structures of computing systems. Two levels of parallelization. Classification of

parallel computing systems. Classification of high-performance systems. Flynn's Taxanomy.

Types of multiprocessor systems. Description of the main communication schemes.

Methods of intermodule connection (aggregation).

Microprocessor systems and parallelization methods.

4. Distributed and shared computing resource of the second level. Crucial fields. Parallelization
methods.

5. Parallelization in computing systems at the level of Executive devices. Operation pipelines.
Vector pipelines. "Engagement™ of vectors. Performing operations on the stack. Generalized

wn



dynamic parallelization procedure in a multi-functional arithmetic and logic unit.

6. Parallel stack processing and static parallelization in the decision field.

7. Ways to organize high-performance processors. Associative processors. Pipeline processors.
Matrix processors.

8. Hardware support for the user's language is the main concept of multiprocessor systems. The
problem of raising the level of the user's language. Support for type — tagged architecture.

9. Stack mechanism for executing procedures. Processing of arrays.

10. Optimal time schedule for performing work in a multi-functional arithmetic and logic unit.

11. Algorithms for composing” long " command words. Optimized layout of" long " command
words.

12. Optimal programming in the control architecture for each clock cycle.

13.Ways to organize high-performance processors. Cellular and DNA processors.
Communication processor.

14. Ways to organize high-performance processors. Database processors. Stream processor.
Neural processors. Processors with multi-valued (fuzzy) logic.

15. Optimal programming of EPIC-architecture processors.

16. Switches for multiprocessor computing systems. Simple switches.

17. Computing systems of non-traditional architecture. Composite switches. Distributed
composite switches.

18. Requirements for a computer system in terms of obtaining an optimal ratio between the
required system performance and its cost.

19. Asynchronous computing system based on the principles of "data flow".

20. Concepts of reliability and fault tolerance of computing systems.

The list of the recommended literature

1. Typryn6ekoB, A. M. MuUKponpoIieccopHoe yrpaBjieHe BEHTHIbHBIM JABUraTeIeM B y4eOHO-
nabopaTopHOM KomiIuiekce yueb.nmocodue. M-Bo obOpasoBanus u Hayku PK; Tapl'V um. M.X.
Hynaru. - Tapas : 2015. - 227. (jirbis.kaznu.kz - nocobue numeercs B anekt.6n61.KazHY).

2. TopmacoB, A. TI. [IlapamienpHOe TNPOTPaMMHUPOBAHHE MHOTOIOTOYHBIX CHCTEM C
paznenseMoii maMsThio. yueb. ITocobue. - M. : ®dusmarkuura, 2014. - 207 c. (jirbis.kaznu.kz -
nocobue nmeetcs B 3ekT.0n61.KazHY).

3. banmanos, M. K. MukporporeccopHoe yrpaBiieHHE IIaroBbIM JBUTaTelieM B ydeOHO-
naboparopHoM komiuiekce.: yued. nocooue MOuHPK, Tapl'V um. M.X. lynatu. - Tapas , 2014. -
207 c (jirbis.kaznu.kz - mocobue umeercs B anekt.on61.KazHY).

4. CrenanoB A. ApXUTEKTypa BBIUMCIUTEIBHBIX CHCTEM M KOMIbIOTEpHbIX ceTeil. ISBN:
9785469014515, ITurep CII6., 509¢. 2007r.

5. bapckuit A.b [Ipumenenne SPMD-TexHoiorny MpH MOCTPOEHUHU CETEBBIX 0a3 JaHHBIX C
HUpKyIupyrouei napopmanueit. Mupopmanronusie Texnonoruu, Ne7, 2004.

6. bapckuit A.b., lllunos B.B. Onrtumu3anust BETBICHHS TIPU PEIICHUN 33]]a9d COPTHPOBKH T1a
nporeccope EPIC-apxurextypsl. UHpopmanmonnsie TexHomoruu, Nel, 2005.

7. Duaproc I'.P. OcCHOBBI MHOTOIIOTOYHOTO, TAPAJUICIBHOTO W  PaCHpPEEICHHOTO
nporpamMMmupoBanus. —M.: Buibsamce, 2003. -512 c.

8. AmnrtonoB A.C. BBeneHnue B napajjieibHOE BeIUUCIeHUA. MeTtoandeckoe mocooue. —M.: Uzn-
B0 @usnyeckoro dpaxysrera MI'Y, 2002.-70c.

9. bamenxo B.JI. BwicokonpousBoguTenbHbIe BBIUKCACHUSA: YyueO.mocooue-CII6.: W3n-Bo
ITonurexu. Yu-ta, 2010. -180c.

10. Anexcannp Topmacos. IlapamnenpbHoe NpPOrpaMMHUPOBAHHE MHOTOIIOTOYHBIX CHCTEM C
paznensieMoit. MznarensctBo: @uszmarkuura,208c. 2014r.



Discipline «Network Technologiesy

1. Technology local and global networks. Overview and brief description of local area network
technologies (Ethernet, ARCnet, Token Ring, Token Bus, TCNS, 100 Base VG, 100 Base VG-Any
LAN, CDDI/TPDDI). Advantage of Ethernet technology over other network technologies.
Classification of global network technologies. Overview and brief description of global network
technologies (X. 25, Frame Relay, ISDN, FDDI, PDH, SONET/SDH, ATM, xDSL).

2. Technologies multi-service access. Integrated voice and data transmission. Wireless
technology. Digital subscriber channels., Cable access technologies. Introduction to optical network
technologies. Technologies for transmitting voice data over the IP Protocol. Technologies and
standards for organizing video conferences.

3. Bridges, switches, gateways. Transparent bridge connections. Bridge connection of
heterogeneous networks. Bridge routing from source. Gateways Switched LANs and VLANS.
Virtual Private Networks VPN. Switching in ATM mode. MPLS switching. DLSw technology.

4. Routing Routing methods. Overview and summary of routing protocols.

5. Network management. Network Protection Technologies. Network directories. Network
Caching Technologies Networks for storing information. IBM Network Management. Remote
monitoring. SNMP protocol. Quality of service.

The list of the recommended literature

Basic
1. Cisco Systemsjnc. PykoBOJICTBO 1O TEXHOJIOTHSIM O0BETMHEHHBIX ceTel, 4-¢ u3nanue.: [lep,
¢ auri. - M.: U3narensckuii oM «Buabsme» ,2005.-1040 c.:ui.
2. Kommbiorepubie cetu. [IpuHIumel, TexHOIOTHH, TPOoTOKOE! /B.I'. Omudep, H.A.Onudep. -
CII6: N3natensctBO «Ilutepy», 2006.-958c.:mm.
3. DO. Tanenbaym. Kommbtorepusie cetu. - CI16.: U3matensctBo «Ilutepy, 2009.- 992¢. :ui.

Additional
1. Kpucra Anmpcon ¢ Mapkom Munacu. Jlokanenble cetu. [lomHoe pykoBonctBo: Ilep. ¢
anri. - K.: BEK+, M.: OHTPOII, CI16: KOPOHA npusnt, 1999.-624 c.:u.

2. Microsoft Corporation. KommnbrotepHbsie cetu. YueOHbIH Kypc: OduimansHoe mnocobue
Microsoft mis camoctostenbHO#M moarotoBku: Ilep. ¢ aHril. - 2-¢ W34, WCOp. W JOM.- M.:
W3 natenbecko-Topro.oiil 1oM «Pycckas penakuus», 1999.-576 c.:u.

3. Orarpu, Teppu. MoaepHuzamusi 1 peMOHT ceTel, - 2-¢ u3m.: [lep. ¢ anri.: Yu.moc- M.:
Uz narensckuii joM «Buabsamey, 2000.-928 c.:uom.

4. Tlentp crpaBku u nojuepxku Windows XP.

5. Microsoft Windows 2000 Server. Duimkioneaus nonb3oBarens: [lep. ¢ anrn./Ton BpayH -
K.: UnarensctBo «JInaCodt», 2001.

6. Hopton II., Mromnep /. ITonmnoe pykoBoactBo mo Microsoft Windows XP. Ilep. ¢ anru. -
M.: IMK IlIpecc, 2002. - 736¢. :ni.

7. CoBpeMeHHBIE KOMIbIOTepHbIE ceTH. 2-¢ u3a./B.Crommunrc. - CII6.: WznarenbcTBO
«ITutepy, 2003. - 783c. :uu.

Discipline «High-performance computing»

1. Classification of computer systems: shared memory systems, distributed memory systems.
2. Detailing architectures by the achievable degree of parallelism.



Models of data transfer networks between processors.

Building the efficiency of parallel computers

Factors that affect productivity and how to improve it.

Methods for developing parallel programs using the MP1 message transfer interface.
Programming of interacting processes. Asynchronous programming.

Coherence of parallel programs. Analysis of the set separation program.
Decomposition in problems with data parallelism. Block decomposition taking into account
the localization of subareas

10. The problem of compiling parallel programs. Computational models with arrays.
11. Building performance and efficiency estimates for parallel computers.

12. Classification Of M. Flynn.

13. Classification Of T. Feng.

14. Classification Of D. Skillicorn.

15. Petri net.

16. Laws Of Amdala.

17. Gustavson-Barsis Law.

18. GRID concept and metacomputing.
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The list of the recommended literature

Basic

1. Boeogua B.B. Ilapamrensusie Berumcnenus / B.B. Boesoamn, Bin.B. BoeBogun. CII6.:
BXB-IletrepOypr, 2002.

2. T'eprens B.I1., ®ypco B.A. Jlekuun mo mapajielIbHBIM BBIYMCIEHUSAM: y4el. mocodue /
B.IL. I'eprens, B.A.®@ypcos. — Camapa: N3x-Bo Camap. roc. aspokocM. yH-Ta, 2009. — 164 c.

3. Manemmkun B.9., Kopueer B./I. [TapamiensHoe mporpaMMHUpPOBaHHE MYJIETHKOMITBIOTEPOB.
- HoBocubupck, HoBocubupckuii I'ocynapcTBeHHbIM TexHnueckuit yausepeutet, 2006. - 452 c.

4. Teprenr B.II. Teopus M mnpakTuka NapajuleIbHBIX BBIYUCIECHUN: yueb. mocobue/ B.IL.
I'eprens.- M.: UnTtepuer-Yuusepcuter Mupopmannonusix texHosnoruii; BUHOM. JlaGopaTtopus
3Hanui, 2007. — 423 c.

Additional
1. Toddomu T. Mammnsr knerounsix aBromatoB / T. Todpdomu, H. Mapromyc. — M.: Mup,
1991.
2. Keckler, Stephen W., Olukotun, Kunle, Hofstee, H. Peter Multicore Processors and Systems.
— Springer Science+Busines Media, LLC 2009.
3. Harold S. Stone High-Performance Computer Architecture. - Addison-Wesley, 1987.

Discipline «Technology of Software Development»

1. The process of software development. Overview of modern software development
technologies. Organization of the software development process. Managing project. Identify and
reduce risks. Development and support tools.

2. Requirements and software architecture. Requirements analysis. A description of the
requirements. Adding detailed requirements. Software architecture. Types of architectures and their
models.

3. The design of software systems. Fundamentals of software system design. Features of the
software system synthesis process. Features of the design stage. Classical design methods.



4. Testing of the software supply. Principles of software testing. Structural software testing.
Functional testing of software. The organization of the process of software testing. Methodology for
testing software systems. System testing.

5. Object-oriented software systems. Development of the user interface of various software
systems and requirements for interface design. Fundamentals of object-oriented representation of
software systems. The basis of the visual modeling language. Static models of object-oriented
software systems. Dynamic models of object-oriented software systems. Implementation models for
object-oriented software systems. Metrics for object-oriented software systems. Unified
development process for object-oriented software systems.

The list of the recommended literature

Basic

1. Opnos C.A. Texuosoruu paszpadbotku nporpammuoro obecnedenusi. CII6.: [Turep, 2002.

464c.
2. Koxkapea E.B.. I'arapuna JI.I'., Bucnagyn Bb.JI, TexHonoruu pa3paOOTKH MPOTPaMMHOIO
obecnieuenus. MHOPA-M, uznarensckuit 1om @opym, 2008r.
Bpayzne O. Texnonoruu pazpabotku nporpammuoro odecrieuenusi. CI106.: ITurep, 2004.
CeprymmueBa A.Il. TexHonorusi pazpaboTku mporpamMmmHoro obecrneueHus: Metoaudeckue
yKa3aHUs K BBIMOJHEHUIO JabopatopHoi paboTel Ned «IIpumenenne CASE-cpeact mpu
pa3zpaboTke mporpaMmmHoro odecrieueHus». — Bomorna: Bol'TY, 2007.
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Additional
1. Opnos C.A. [TpuHIATIBL 00BEKTHO-OPUEHTHPOBAHHOT O u MapajuIeIbHOT O
IporpaMMupoBaHus Ha si3bike Ana95. Pura: TSI, 2001.
Ambler S.W. The object Primer. 2" ed. Cambrige University Press, 2001.
Beck K., Fowler M. Planning Extreme Programmong. Addison-Wesley, 2001.
Bohm D.W. etal. Software Cost Estimation with Cocomo Il. Prentice Hall, 2001.
Cockburn A. Agile Software Development. Addison-Wesley, 2001.
Fowler M. The new Methodology http://www.martinfowler.com, 2001.

oM wN

Response evaluation criteria

The ticket includes 4 questions. Each question for each discipline is estimated at 25%. The
total number for 4 questions is 100%.

Rating scale
A 95-100% Excellent
A- 90-94
B+ 85-89 Good
B 80-84
B- 75-79
C+ 70-74
C 65-69 Satisfactory
C- 60-64
D+ 55-59
D 50-54
F 0-49 Failure



http://www.martinfowler.com/

The doctor's answer is rated ""excellent’ when it demonstrates a thorough understanding of
the fundamental foundations of computer science, the main achievements and trends in the
development of modern computer science, and the technology of professional and scientific activity.

Be able to clearly, clearly and logically express your thoughts in writing and speaking; to be
able to apply the acquired knowledge to solving practical problems; the ability to reason and draw
logical conclusions.

The doctor's answer is evaluated as *good’* when it demonstrates a significant understanding
of the fundamental foundations of computer science, the main achievements and trends in the
development of modern computer science, and the technology of professional and scientific activity.

Be able to clearly, clearly and logically express your thoughts in writing and speaking; to be
able to apply the acquired knowledge to solving practical problems; the ability to reason and draw
logical conclusions.

The doctor's answer is assessed as "‘satisfactory’ when the answer indicates a limited
understanding of the fundamental foundations of computer science, the main achievements and
trends in the development of modern computer science, and the technology of professional and
scientific activity. It is not able to express clearly, clearly and logically its thoughts in writing and
oral speech; is able to apply the received knowledge to the decision of practical problems; the ability
to reason and draw logical conclusions.

The doctor's answer is assessed as '‘failure’ when the answer indicates a complete lack of
understanding of the fundamental foundations of computer science, the main achievements and
trends in the development of modern computer science, and the technology of professional and
scientific activity. It is not able to express clearly, clearly and logically its thoughts in writing and
oral speech; does not know how to apply the acquired knowledge to the solution of practical
problems; inability to reason and make logical conclusions.



