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Abstract: The paper describes the construction of mathematical model of value-
oriented core of the university educational system and its application for qualitative
analysis of the effectiveness of university educational system development.

The theory of educational systems is one of the most interesting directions in
modern pedagogy. The educational system is a prerequisite for the effective social
development, in other words, it creates the conditions for the effective development of
value orientations of the organization and its members. Based on the conception of
social education formulated by A.V. Mudrik’s scientific school, social education is
interpreted as a process of relatively controllable socialization in educational
environment. Any educational organization, including university can be regarded as this
kind of environment. One of the most effective tools of social education is emerging
individuals in the subculture of the educational organization and acquisition of values
and meanings of its value-oriented core, which determines the priority directions in
social education. In fact, positive nature of social education is manifested in exchange,
production and acquisition of subculture values, in other words, individuals self-
determine their values and orientations in the subculture of the educational organization.

In addition, university educational system has its educational functions, i.e. it
influences relatively controllable socialization of students. The degree of this influence
depends on the importance of lecturers to students. Interaction with lecturers as
significant elements of university educational system causes students to acquire the
values of this educational system [1, p. 14].

The effectiveness of social education depends on the effectiveness of educational
system of any educational organization. One of the ways of improving its effectiveness
is pedagogical modeling. The analysis of pedagogical and sociological literature brings
us to the conclusion, that the problem of modeling of educational system is quite
complicated and multifaceted (L.I. Novikova, V.E. Stepanov).

The model of university educational system can be described as a two-level
semiotic system, which is a part of modeling process; at the same time, modeling of
university educational system can be described as a method of designing the analogues
of the modeled object; this approach enables to examine various phenomena and
processes inside and outside the system by creating the options of managerial decisions
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aimed at increasing the effectiveness of university educational system. Modeling is
organized as a multi-step process.

On the basis of multi-level modeling, the university educational system can be
described as a two-level model (I.P. Lebedeva, 1.D. Pekhletsky, V.E. Shteinberg) with
each level as a relatively independent model. The external level of this two-level model
presents the object of modeling as an integral whole and can be described as a logical
model of university educational system. The internal level forms the systemic level of
the object of modeling and can be described as a mathematical model of value-oriented
core of the university educational system. This model is the basis for further
formalization of logical model. At the same time, mathematical model of value-oriented
core of the university educational system can perform diagnostic functions.

As a result, it caused the need for searching an optimal mathematical object
that can reflect the status of the integral system and changes inside this system.

N-dimensional vector space R" has been selected as a mathematical object [2, p. 32-56;
3, p. 67-87].

In the course of modeling the characteristics of specific values of value-oriented
core of the university educational system have been attributed to the objects of
mathematical structure (space vectors). As a result, the elements of the examined space

R" are vectors X;, where i is the ordinal number of the object or the value of the value-
oriented core and n was the number of values (space dimension). The vectors of the
initial group of students are the points of this space. The coordinates of the points
describe numerically to what extent the students adopt the specific attributes of the
values of the university educational system. It should be noted, that the set of values
intrinsic of the value-oriented core of the university educational system depends on the
type of university educational system [4].

As the basic empirical methodology we used the theory of personality value
orientations developed by M. Rokich to determine the required set. The qualitative
analysis of the research findings enables to evaluate the hierarchy of values and
meanings of the students as personality value orientations reveal the degree of students’
involvement in the university subculture. The dimension of the space formed by the
vectors correlating with the values has been calculated by the factorization of

correlation matrix between the scales of
The third values intrinsic of the meaningful
set of values elements of the educational system, i.e.
4 lecturers. As a result, each vector forms
the subspace of secondary correlating
values of the value-oriented core of the

g educational space.

The final mathematical model of
value-oriented core of the university
educational system can be described as

> three-dimensional value-oriented vector
— | The second space with axis coordinates correlating
0 1 setof values with the groups of values of value-
oriented core of the university
educational system. The coordinates of
the space points show to what extent the
students acquire the attributes of the
specific values of the university
educational system. Figure shows the
Mathematical model of value-oriented mathematical model of value-oriented
core of the university educational system core.

1

The first
set of values
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The exponent on each vector of the three-dimensional space is the arithmetical
mean of the exponents of multi-dimensional space correlating with each cluster of the
revealed values.

The point in the space with the coordinates (1; 1; 1) correlates with the maximum
value acquisition of the value-oriented core of the university educational system by the
lecturers and is called the reference point of value acquisition of the value-oriented core
of the university educational system. The dynamics of changes in value orientations of
students in the process of their socialization in the university is reflected in the
individual trajectory of university students as elements of its educational system. At the
same time, the effectiveness of the system is measured by the approximation of the final
point of individual trajectory to the reference point (1; 1; 1); it enables to track the
changes in the educational system and plan control actions.

The practical value of the constructed mathematical model of the value-oriented
core of the university system is in ensuring quantitative and qualitative diagnostics of
the described system. On the whole, the two-level model of the university educational
system enables to trace some aspects of the system development and control and make
them available for further planning of control actions on the basis of the qualitative
analysis.
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Analyse der Effektivitit der Entwicklung des Erziehungssystems
in der Hochschule

Zusammenfassung: Es ist die Erfahrung des Aufbaues des mathematischen
Modells des Wertsinnkernes des Erziehungssystems der Hochschule und seine
Verwendung fiir die Durchfilhrung der Qualititsanalyse der Effektivitdt der
Entwicklung des Erziehungssystems der Bildungsanstalt beschrieben.

Analyse de ’efficacité du développement du systéme éducatif
de I’établissement de ’enseignement supérieur

Résumé: Est décrite I’expérience de la construction du modéle mathématique du
noyau de sens et de valeur du systéme éducatif de 1’établissement de 1’enseignement
supérieur et de son application pour la réalisation de 1’analyse de D’efficacité du
développement du systéme éducatif de 1’établissement de 1’enseignement supérieur.

ABTtopsl: JKykoseckaa Tameana Bnaoumupoena — xanmunar GU3HKo-MaTeMaTH-
YecKMX HayK, HomleHT kadenpsl «Bricimias maremaruka»; Monokanoea Enena Ana-
MoNbe6Ha — KAHIUIAT NEeJarorHueckuX HayK, CTapIlidid IpenojaBarteib Kadeapbl
«Beicmas matemarukay, ®I'BOY BITIO «TT'TY».
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Hoit pabote, PI'BOY BIIO «TI'TY».

770 ISSN 0136-5835. Bectuuk TI'TY. 2012. Tom 18. Ne 3. Transactions TSTU




<<
  /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


