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Abstract— Traditional development methods of structure and 
content of specialists’ training, which are characteristic for 
many areas of sciences and technique, are ineffective for such 
dynamic area, as the sphere of ICT. He paper considers the 
formation questions of structure and content of the subject 
field of higher education for the sphere of ICT. 
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I. INTRODUCTION 
The main objective of higher education is the training of 

the skilled employee of an appropriate level and profile, 
competitive on a labor market, competent and responsible, 
freely owning the profession, which is able to be guided in 
the adjacent spheres of activity, capable of effective 
performance in the specialty proper to the international 
standards and ready to continuous professional growth.  

Over the previous decade the International Organizations 
for Standardizations developed and adopted series of 
standards for teaching information technologies in the higher 
and specialized educational institutions.   

In 2001 within the framework of a joint project of 
Association for Computing Machinery (ACM) Education 
board and IEEE Computer Society Educational Activities 
Board the document Computing Curricula 2001 was created: 
Computer Science (СС2001), the aim of which was to 
develop recommendations for curricula of teaching computer 
science. In 2005 this document was completed and made 
amendments [1]. 

The document specifies, that the recommendations shall 
be useful for all world community. In spite of the fact that 
requirements to teaching curricula differ from the country to 
the country, it shall be useful for teachers of computer 
science around the world. 

The description of the knowledge volume is organized in 
the form of three-level hierarchy. At the top level there are 
spheres of knowledge, which represent specific disciplinary 
areas and are designated by two-letter abbreviations. Each 
sphere consists of group of subject modules, which are 
designated by an abbreviation sphere with adding the 
sequence number. Each module consists of subjects, which 
are the lowest level of a hierarchy. The recommended 
number of mandatory lecture and optional hours is specified 
on each subject. The total amount of mandatory hours shall 
not be less than 280.  

In 2004 the Guidelines for Undergraduate Degree 
Programs in Software Engineering (SE-2004) [2] was 
developed. Here, it is specified that “Program engineering” is 
one of the computing disciplines and is based on a number of 
disciplines. A theoretical and conceptual basis of program 
engineering is computer science; however this knowledge 
field goes beyond this subject.  

Experts in the field of program engineering must be 
familiar with a number of concepts of other fields, such as 
mathematics, engineering, project management, and be 
capable to understand subject fields new for him/her, which 
is not connected to computing directly, and as well as must 
understand the significance of fine design. They must be 
based on an unconditional priority of the main task – 
satisfaction of the needs of citizens, society and states in the 
educational services connected to high-grade mastering of a 
profession and obtaining the appropriate qualifications, 
taking into account structure of the labor market and 
demands of employers.  

At the end of the previous century, there was a 
diversification of activities of ICT experts, which led to 
formation of family of five disciplines [3]: “Computer, 
complexes, systems and networks" (Computer Engineering - 
CE), “Informatics” (Computer Science), “Information 
systems” (IS), “Information Technology (IT) and “Software 
Engineering”. 

Since the end of the XX century the reforms projects of 
the structure and content of ICT-education are discussed in 
the USA, EU countries and Azerbaijan. Taking into account 
these circumstances, it is possible to come to the conclusion 
that developing the methodologies for the formation of the 
contents and nomenclature of specialties in the sphere of ICT 
is an actual scientific problem. 

The structure of higher ICT education in Azerbaijan, 
functioning on 01.01.2010 for tens of directions (specialties) 
and for different education degrees, is fragmented by 17 
enlarged training groups. Among the directions functioning 
in the sphere of ICT-education there are directions 
duplicating each other, excessively narrow at the modern 
conditions and out-of-date.  

In such situation, there was a pressing need for the 
development of a unified methodological approach to 
determination of the directions of training of specialists and 
the education content. Such methodology shall consider the 
development tendencies of information society in the 
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republic, the requirements of the international standards, the 
legislative base of the Republic of Azerbaijan and the 
national specifics, the national standards of sectoral 
normative and technical and methodical documents on ICT.  

Obviously, it is impossible to train the student everything 
and for always for some years of study in higher education 
institutions. It is necessary to achieve advanced mastering of 
those technologies which are demanded and, supposedly, 
will be enough demanded for a long time. They include, for 
example, network technologies and the protocols used by 
them, the relational DBMS with ORACLE software, object-
oriented programming languages, modern multimedia and 
WEB technologies etc. For an effective operation the experts 
possessing a broad outlook and owning adjacent IT 
specialties are required. 

II. PROGRAM STATEMENT 
In present conditions of high dynamism and uncertainty 

of society functioning, there sharply occurs a problem of 
changes in the education purposes. In recent years, there 
exists a reorientation of an assessment of education results 
from the concepts “erudition”, “good breeding” to the 
concepts “competency”, “competence”; it is urged to 
organize educational process on the basis of a competence 
approach [4]. 

Taking into account the development perspectives of the 
content of higher education, and the formation and creation 
on this basis of standards of third generation, a competence 
approach is taken as the means of researching the problem of 
professional training of an expert. Thus, the competence 
approach is understood as the base for structuring 
components of training of the expert on basic, all-
professional and special competences [7]. 

The set of competences and the generalized structure of 
the education content in the field of ICT is given in the Fig.1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Structure of competences of ICT education (the picture is taken 
from www.career-space.com) 

The aim of the system of professional education (all its 
steps and degrees) consists of the preparation for the 
economy of the republic and, in particular, for each of its 
sectors of the professional personnel, who are capable to 

provide accompaniment of each object of professional sector 
activity at all stages of its life cycle [6]. 

For the realization of life cycle of any object of 
professional activity of the universities in the republic, shall 
train the experts, capable to execute the following functions, 
within the specific field of economy: research and 
development, project and constructive, project and 
technological, production and technological, production and 
operational (repair and technological, setup, utilization) and 
renovation. 

The bachelor and master degrees of professional activity 
on same ICT-specialty often match, however, types of 
activity, character and level of solved tasks differ 
fundamentally. While the bachelor degree of ICT- specialty 
has to know the standard techniques well, to carry out the 
practical task set before him, the master expert should 
demonstrate the ability to make crucial decisions 
independently in the conditions of uncertainty, based on the 
deep analysis of the object of his professional activity. These 
distinctions in thr nature of activities of the bachelor and 
master degrees are reflected in different competency models 
for these levels of training. 

In higher professional education system the bachelor 
degree is trained to execute project - design and (or) project - 
technological service and operational, production and 
technological functions, but the master – to execute 
scientific-research, experimental and research, project - 
design, project - technological, test-experimental, design-
technological, organizational administrative and pedagogical 
activities (preproject researches, technical tasks, sketch 
projecting, etc.). 

The functional interaction of two models is required to 
set up discipline content on ICT orientation: the subject field 
model and the model of “ICT-specialty”. 

Setting up the subject field model the following 
restrictions are superimposed for the period of training on the 
discipline:  

- the maximum volume of an academic load of the 
trained shall not exceed 54 academic hours a week, including 
all types of academic and extracurricular (independent) study 
on mastering the main educational program (MEP) and 
facultative disciplines set by higher education institutions in 
addition to MEP, which are optional for students [5]. 

- the maximum volume of academic studies when 
mastering the main educational program in a full-time study 
course makes 32 academic hours a week for a bachelor 
degree and 20 for a master degree. 

The training content in the sphere of higher ICT 
education shall correspond to the training orientation and to 
the selected specialty. An information model of the sphere of 
knowledge on each specialty is described in the form of 
three-level hierarchy. At the top level includes the 
knowledge spheres representing specific disciplinary areas 
and consist of: 

• fundamental (basic) disciplines; 

Systems thinking, knowledge and 
skills in the applied area 

~25%  

Fundamental knowledge 
and skills 

~30% 

Technological 
knowledge and skills 

~30% 

Personality and 
business skills  

~15% 
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• professional disciplines; 

• special disciplines. 

Each sphere consists of a group of subject modules 
possessing a certain logical completeness in relation to the 
set objectives and training outcomes. Each module consists 
of the subjects, which are the lowest level of the hierarchy. 
The recommended number of mandatory lectures and 
facultative academic hours is specified on each subject in the 
international educational standards [1].  

Implementation of competency model of the bachelor 
degree in IKT-specialty requires the separation in the 
structure of the main educational program of the following 
educational cycles:  

– mathematical and scientific cycle; 

– professional cycle; 

– various field (profile) cycle. 

The educational cycle in the specialty consists of a basic 
(mandatory) part and profile, set by the institution and 
providing the disciplines at the choice of the student. Profile 
disciplines give the chance the trained students to obtain 
profound knowledge and competences for future professional 
activity and to continue education in a master degree. 

Disciplines of a mathematical and scientific cycle form 
the competences of the academic (knowledge) activities and 
create the appropriate fundamental basis for the professional 
cycle disciplines. 

The basic (mandatory) part of the professional cycle of 
the bachelor degree shall provide studying the following 
disciplines: Computer sciences; Database engineering; Open 
Information systems; Instructional design; Management 
information systems; Multimedia design; Network 
engineering; Software architecture; Software engineering; 
System administration; System security and privacy; Web 
service design and etc. [9]. 

Enhancement, advancement and development of the 
created competences are carried out sue to the profile part of 
the educational program. 

General scientific and professional cycles, as well as the 
practice and research shall be provided in the competence 
educational program of the master degree in ICT-specialty. 
The program of the master training also provides 
pedagogical practice, which enables to form pedagogical 
competences. 

 

 

 

 

 

 

 

System and application-oriented specialties are a part of 
training activity and specialization of the students in one or 
several areas. Within the specialty, the students shall study 
the material much more deeply than the basic one. They can 
specialize in one subject field or on several application fields. 
For each application field the students shall obtain the idea of 
the related knowledge fields. 

III. CONCLUSION 
In the early 2009, the Ministry of Communications and 

Information Technologies of Azerbaijan developed the State 
program on the development of communication and 
information-communication technologies for 2009-2012 
years. The program was the continuation of “Electronic 
Azerbaijan” program. The new program objective is to 
realize completely the potential of ICT-sector with deduction 
it on a leading position (along with oil and gas sector) in the 
economy of Azerbaijan and will be considered for 2009-
2012 years [8]. To achieve these objectives it is necessary to 
change existing educational programs cardinally at 
informative level, and to develop standards for IT-education 
proper to adopted international standards and to consider the 
modern innovative technologies, as well as the specifics of 
the republic and personnel need. 

REFERENCES 
[1] Computing Curricula 2005. Association for Computing Machinery 

and  Computer Society of IEEE. 
[2] IEEE/ACM Joint Task Force on Computing Curricula. Software 

Engineering 2004, Curriculum Guidelines for Undergraduate Degree 
Programs in Software Engineering.  

[3] Modern Computing Curricula. Covering Overview Report for 
Undergraduate Degree Programs on Computing Curricula 2006 

[4] A.V.Kovalenko. (Under scientific edition of the prof. of M. G. Minin) 
“Competency approach in higher education”. Chrestomathy–
guidebook: – Tomsk: TPU publishing house, 2007. – 117 p. 

[5] N.A.Baranova “Construction of the content of the continuous 
education with use of expert system”. Monograph, Izhevsk, 2008. 126 
p. 

[6] V.V.Nikitin, S.V.Maltsev, V.I.Grekul, O.R.Kozyrev. About the 
concept of state standard of new generation on the direction 
“business_informatics” Business Informatics No. 1 (07)-2009. 

[7] Recommendations for computer science teaching in the universities / 
Edition V.L.Pavlov, A.A.Terekhov. SPb.: St.Petersburg State 
University publishing house, 2002. 367p. 

[8] www.e-gov.su 
[9] www.it-edu.ru 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


