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WELCOME TO MEL'06

an| From the antiquity, the training is the basic means both for learning the cognitive experience of
mankind, and for formation and development of the person. Therefore it is caused by:

- The Past - the rich variety of the saved till now knowledge;

- The Present - the status of environment, in which the training will be carried out and which, on the one hand,
renders influence on a way of realization of training, and on the other hand predetermines its further
development;

- The Future - the tendency of development of a society as a whole and, as a consequence, directions of
development the training of the separate persons.

The necessity of harmony determines the search for a combination of old-fashioned education stile having
conservative character, with modern directions of development of education. Such purposes are goal of the each
educational discipline. The technique of training includes investigation of processes of training, development both
improvement of methods and means of increase of efficiency of educational environment.

Therefore, the starting point of MeL'06 is the understanding that the reasonable combination of modernity with
the classical forms of training is necessary.

an| The invention of the new training structures should take into account features of transition to a new
stage of development of a society. Education in the global information society will be direct successor of already
existent educational forms and structures, and at the same time it dialectically will change the forms and contents
of the training. That is why; the status of education today has essential value because it prepares the staff and
knowledge which will function in training structures of the global information society.

an| In development of didactic materials, the shapely and strict theoretical statements, intended for
creation of the highly skilled staff, need to be dialectically bounded up with theirs bright practical orientation. Such
a challenge in itself requires new and innovative thinking about the Modern (e-) Learning methods and
opportunities that are made available. Modern (e-) Learning needs to be flexible, “just in time” and cost effective,
whilst harnessing the most appropriate technological “channels” to provide learning opportunities and to help
manage learning.

an| The use of modern information technologies in training (network remote training; network remote
courseware; virtual universities; etc.) opens new opportunities for development of the system of education.
However, the effective introduction of information technologies in training is connected both to adaptation of the
participants of educational process to information technologies, and to adaptation of opportunities of computer
engineering and program systems to the purposes, tasks and participants of educational process. The teachers
should faster adapt themselves to effectively use the modern information tools for development and realization of
the individual pedagogical approaches.

N Rapid advances in communications' technology are causing a dramatic increase in applications of
distance learning to all levels of science education. Today, students from elementary school through college have
high probability of encountering some form of distance learning as a primary or supplementary mode of
instruction in science sometime during their school years. Also, applications of distance learning to the continuing
education of science teachers are increasing. Recently, a variety of distance learning schemes have arisen that
use electronic ways of linking the learner and the source of instruction with increased interaction between them.
The network information technologies enable to construct a global educational space. It is very important, that it
have to be friendly for all participants of educational process and open for all layers of the world population
without dependence from a nationality, social status, language of dialogue, place of residing. The decision of this
task is an important step of humanization of all world commonwealths.
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an| The growth of the global information society shows that the knowledge becomes important and
necessary article of trade. The open environment and the market attitudes of the society lead to arising of
the knowledge customers and knowledge sellers, which step-by-step form the "Knowledge Markets". As the other
markets the Knowledge Market is the organised aggregate of participants, which operates in the environment of
common rules and principles. It is important to note that delay and the inadequate decisions at integration
to knowledge markets can be shown as basic destructive factors for some social structures. The means and
methods introduced from the outside can not only obstruct the development but also direct the activity of a society
in a direction of disintegration of the social structures.

AR The transition on the new (electronic) educational level is very important positive step of development
of mankind but it should be carried out reasonably, without "revolutionary" noisy fashionable campaigns.
In the same time, fashionable and noisy advertised works are created without application of didactic, social,
ergonomic, humanitarian and other achievements of the science. The orientation to fast market realization
strongly obstructs the achievement of profound and considerable realizations. So, frequently, in the knowledge
market there are illiterate realizations, without necessary approbation and deep scientific support. Only limited
number of the companies, which possess large capitals, can finance significant for the society projects, and
necessarily there should be a support on the part of state and public structures of training.

* Development of Modern (e-) Learning technologies is a continuous process and includes important
scientific research as well as applications. The topics of Mel'06 are only a small part of the great mosaic
of contemporary achievements in this area.

We welcome all researches and developers to exchange theirs new results at the International Conference
MelL'06 as well as in the International Journals ‘"Information Theories and Applications"® and
"Modern (e-) Learning"® (forthcoming).

K. Markov, L. Zainutdinova, A. Voloshin
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MeL’06 Topics of interest include, but are not limited to:

Philosophy and Methodology of the Modern (e-) Learning
Accreditation and Validation of Modern (e-) Learning Materials
Learning Communities and Virtual Spaces for Modern (e-) Learning Communities
Copyright Regulations and Intellectual Property
Evolution in Teacher Roles through Technology
Experience and Problems of Implementation of Distance Learning Systems
Informatics of the Modern Learning
Instructional Design Theories of Modern (e-) Learning
Institutional Issues on Technology-based Learning
Interaction of Classical and Modern (e-) Learning
Knowledge Market
Modern (e-) Learning Paradigms
Organizational Problems of Distance Learning
Pedagogical and Organisational Frameworks of Modern (e-) Learning
Pedagogical Approaches - Classical and Modern Didactic Principles of Modern (e-) Learning
Policies on Technology-based Learning
Psychological and Ergonomic Aspects of Modern (e-) Learning
Social Aspects of Modern (e-) Learning
Standardisation of the Modern (e-) Learning Materials
Standards and Quality Requirements for the Certification and Assessment of the Learners’ Progress
Teaching Aspects of Modern (e-) Learning

Modern e-Learning Technologies
Information Retrieval and Visualization in e-Learning
Multimedia Educational Systems
Media for Learning in Multicultural Settings
Mobile e-Learning Applications
P2P e-Learning Applications
Social Aspects in Collaborative e-Learning Systems
Standardization in e-Learning Technologies (incl. Learning Objects, Learning Designs, Modelling
Languages)
Technology-based Blended, Distance and Open Learning
Technology-Facilitated Learning in Complex Domains
Technologies for advanced Teacher Training
Technology and Human Resource Issues
Using Al/Semantic Web Technologies for Personalized and Contextual Learning
Web-based Educational Information Systems

The papers in this volume are collected in the follow main sections:
Methodology Al/Semantic Web Technologies

Pedagogical and Organisational Frameworks Web-based Systems
Multimedia Systems Distance and Open Learning
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Key-note speech

CONVERTING A REGULAR LEARNING COURSE INTO DISTANCE COURSE

Peter L. Stanchev

Kettering University, Institute of Mathematics and Informatics - BAS
pstanche@kettering.edu
www.kettering.edu/~pstanche

Peter Stanchev is a Professor and Department head in the Institute of Mathematics and Informatics, Bulgarian
Academy of Sciences, Sofia, Bulgaria and Professor, Kettering University, Flint, Michigan, USA and works also
as a guest professor in the Institute of Information Science and Technologies, Italian National Research Council,
Pisa, Italy. He publish 2 books, 134 chapters in monographs, journal and conference peer-reviewed papers,
138 conference papers and seminars, and have more than 258 citations. His research interest are in the field of
Image Processing, Image Database Systems, Multimedia Systems, Data Base Systems, Expert Systems,
Fuzzy Sets and Systems, Decision Making, Electronic commerce, Web technology, and Medical Systems.

In this keynote speech we identify the milestones of a technique developed to meet the needs of a new type of
learning, which beneficially exploits the domain of the distance-learning courses. The structure, design issues and
examples from the distance education course “Web technology” are presented. This is a course developed by us
and delivers as a master course through the Kettering University.

Presentation Objectives

. rules for distance courses

. forms of distance learning

. distance course construction

. structure of a distance course

. distance course design rules

. technical issues for distance course design

. software tools for distance course design

. tools and methods for distance course communications

. software tools for distance course development

. conversion issues from regular course into distance course
. regular course "Web technology"

. conversion of the regular course "Web technology" into distance course

. distance course "Web technology"



12 Iutennational Co-nﬁ'eh.ence “Modesrn (c-) .Eo_a.’lning. " 20006

Presentation Activities

presenting rules for creating a distance learning course distance course
presenting the experience in the conversion process for the distance course "Web technology"

Presentation Description

present the methodological aspects of the distance education courses
present the conversion process on a singular lecture from regular into distance course
discussion about the "Web technology" distance course information (course description,

objectives, topics, grading, policies, staff information, streaming video sessions, course documents,
assignments, communications, tools)

discussion about examples from the "Web technology" distance course materials (course

outline, assignments, midterms, final)

Relevant Bibliographic Citation on Topic
(1) Biner P., R. Dean, A. Mellinger, "Factors understanding distance learner satisfaction with

televised college-level course”, The American journal of Distance education, 8(1), 1994,
pp.60-71.

Harvey M., Deitel, Paul J. Deitel, Andrew B. Goldberg, Internet & World Wide Web How to
Program, 3/e, Prentice Hall, 2004.

Simonson M., S. Smaldino, M. Albright, S. Zvacek, Teaching and Learning at a Distance:
Foundations of Distance Education, 2/e, Prentice Hall, 2003.

Stanchev P., The "Web Technology" Distance Course, Conference on Information Technology
in Education, Elizabettown, PA, Sep 18, 2004

Stanchev P., Dimitrov B., WWW-based distance education course "Management Support
Systems”, the International Conference on Computing, Communications and Control
Technologies (CCCT 2004), Austin (Texas), USA, August 14-17, 2004, volume Il, pp. 222-226
Stanchev P., "WWW-based distance education course methodology", Lilly Conference on
College Teaching, Sept. 2001,MI, USA.

Stanchev P., “Converting a Regular Learning Course into Distance Course”,
17th Lilly Conference on College & University Teaching, West, March 18-19, 2005,
Pomona, California.

(8) Williams E., D. Lane, Web Database Applications with PHP and MySQL, 2/e, O'Reilly, 2004.
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Methodology

ANEKTPOHHOE OBYYEHUE B OBJIACTU ANEKTPOTEXHUYECKUX AUCLIUNIINH.
KOMBUHUPOBAHHASA OUAAKTUHECKAA UHTEPAKTUBHAA
NPOrPAMMHAA CUCTEMA

Napuca X. 3anHytauHosa, Makcum A. Monbckuin

AHHOMayus: B Hacmoswee 8pemsi 8 y4ebHOM npouecce 31eKmMpOmexHUYecKux OUCYUNIUH 8 OCHOBHOM
ucnonb3yomes  3MeKMPOHHbIe  y4ebHUKU, —obecnequgatouue ynpagneHue penpolyKmugHoU — y4ebHo-
nosHagamesnbHol  0esimenbHOCMbI0  (peweHue munoebix 3aday) U  yHueepcarnbHble Modenupyrouue
npozpammHble cucmemsl, Hanpumep Electronics Workbench, npedocmasnstoujue 803MOXHOCMb OpaaHu3ayuu
npodykmusHol, 8 yacmHocmu uccnedosamenbckol, desimenbHocmu. OOHaKO yHUBepCalbHbIe MOdenupyouiUe
npozpaMMHble CucmeMbl He Mo2ym obecneyumb asmoMamuyeckoe ynpaeseHue y4ebHO-no3HasamesbHoU
OesimenibHOCMbI0 8 C8S3U ¢ omcymemeuemM obpamHol cea3u ¢ yyawumucs. lNpednoxeHa KOMOUHUPOB8aHHas
dudakmuyeckasi UHMepakmueHas npoepaMMHas cucmema, obecnequsarowjas 3aMKHymoe HanpaeneHHoe
asmomamuyeckoe ynpagneHue Kak penpodykmusHol, mak u npodykmugHoU agpucmuyeckol y4ebHo-
nosHagamesbHoU AesmenbHOCMbIO y4aluxcs.

Kniouesble cnoea: anekmpomexHuyeckue OUCUUNUHBI,  SNIEKMPOHHbIE  Y4EBHUKU,  YHUBEPCaslbHbIe
modenupyrowue npoepaMMHbie CUCMEMbI, KOMOUHUPOBaHHas Audakmuyeckas UHMePaKmMueHasi npo2pammHast
cucmema, penpodykmugHas u npodykmueHasi y4ebHo-no3HasamesbHas desimenbHOCMb.

BBepeHue

B HacTosllee Bpems HaMeTMNMCb ABa OCHOBHbIX HanpaBneHUs BHEAPEHUS MH(OPMALMOHHBIX TEXHOMOruiA
Bnpouecc O0Oy4eHMs aneKkTPOTEXHMYEeCKMM aucuunnvHam. Haubonee pacnpocTpaHeHHbIM — SBRSETCS
CNONb30BaHNE YHUBEPCANbHBIX MOAENMPYOLLMX nporpamMmHblx  cuctem (YMIC), Takmx kak Electronics
Workbench, Micro-Cap, Matlab. 3tu cuctembl, paspaboTaHHble BegyLUMKU MUMpOBLIMK hupmamu, obrnagaioTt
LUMPOKMM CMEKTPOM BO3MOXHOCTEN. Ha MX OCHOBE MOXHO [OCTATOMHO Nerko peanu3oBatb nabopaTopHble
NPaKTUKyMbl MO Pa3nnyHbIM y4eOHbIM AMCLMNNMHAM: 3MIEKTPOTEXHUKE, OCHOBaM TEOPUM LIENEN, 3NEKTPOHMKE,
ANEKTPUYECKUM M3MEPEHMAM 1 T. n. [pyrum HanpaBneHWeM, MOCTENeHHO HapalyBaoWyM CBOW MO3NLMN,
SBMSETCA CO3JaHNe aBTOPCKUX AMOAKTUYECKUX UHTEPAKTUBHBIX MporpamMmHbIX cuctem [3aitHyTauHosa, 2000],
B YaCTHOCTM 3IEKTPOHHbIX y4eOHMKOB (JY).

Ha kadeope SnekTpOTEXHWKM ACTpaxaHCKOrO rOCYdapCTBEHHOMO TEXHMYeCcKoro yHuBepcuteta (AITY)
ucnonb3yotcs oba HanpaeneHns. B TeuyeHne 15 net BepyTcs pa3paboTkM COBCTBEHHBIX 3MEKTPOHHbIX
yyebHukos, ¢ 2001 roga BHegpseTcs BUpTyarnbHas nabopatopus Ha ocHose Electronics Workbench.

1. OneKTpOHHbIN Yy4ebHMK «3nekTpoTexHuka-Al'TY» obecneumBaeT HENPEPbLIBHOCTE M MOSHOTY
ONOaKTUYECKOro Lykna obyyeHns: NpedocTaBnseT TeOpeTMyeckuit matepuar, obecneumBaeT TPEHMPOBOUHYHO
y4ebHy0 AeATenbHOCTb M KOHTPOMb YPOBHS 3HAHWIA NPU OCYLLECTBMEHUM MHTEPAKTUBHOW 06paTHOM cBA3M. Mpu
paspabotke Obin MCNONb30BaH METOA TeopeTnyeckux 00pasoB, npeanoxeHHbid J1.X.  3aiHyTAMHOBOM
[3anHyTamHoBa, 1999, a]. Bhicokue AMpakTUYECKMe XapaKTepuCTUKM pa3paboTaHHOrO SNEKTPOHHOrO y4ebHuMKka
Obin  NOATBEPXAEHbI pesynbTaTamMit MEOarornyeckoro SKCMEpPUMEHTA U MHOTOMETHEN MPaKTUKOA  ero
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ncnonb3osaHus B yyebHom mpouecce AITY. Ynyuwmnace MoTuBaums 06y4veHus, NOBbICUNAch YCNeBaeMOCTb
CTY[EHTOB.

K mocTomHcTBaM SNeKTPOHHOTO y4ebHKa «AnekTpoTexHuka-Al TY» crneayeT OTHeCTH:

1 BO3MOXHOCTb ~ BbINOMHEHUS!  CTYAEHTaMu BCEX 3BEHbEB  AWAAKTMYECKOrO LMKna  (3HAaKOMCTBO
C TEOPETUYECKUMI CBEAEHNSIMM, TPEHUPOBKA, KOHTPOIb, 06paTHas CBA3b).

2 Bo3MOXHOCTb 0CBOEHMSI ©a30BbIX MOHATUNA KypCa 3NEKTPOTEXHUKA M anrOpUTMOB PELUeHUst TUMOBbIX
3agay OykBanmbHO «C Hynsi» (TpeOOBaHMA K HayarnbHbIM 3HAHUSM B 0ONacTy  3neKTPOTEXHMKM
MUHUMATbHbI).

3 Peructpauuio nonb3oBaTens 1 aBTOMaTUYECKyto Bblgady MHANBMAYaNbHbIX 3a4aHui.

4 HarnsgHocTb npefcTaBnerus y4ebHom nHgopmaLm Ha OCHOBE METOAA TEOPETUYECKIX 0OPa3oB.

5 YooBHbIn nonb3oBaTenbeckuii uHTepdeinc. C nporpammon MoxeT paboTaTb YenoBeK, He WMEHOLMiA
KOMMbIOTEPHOMN NOATOTOBKM.

6 LinknnyHoe (3aMKkHyTOe) ynpaBneHue Yy4ebHO-NO3HABATENbHON [OEATENbHOCTHI0  (MOONEPaLMOHHBIN
KOHTPONMb AENCTBMA CTydEHTa, MHOTOYPOBHEBAs MHTEPaKTMBHas obpaTHas CBA3b, Pa3BETBIEHHAs
cucTema nofcKasok).

7 OKOHOMWIO BPEMEHM nperiofaBatens (COKpalleHne 3aTpaT Ha PYTUHHbIE onepauuu BblLayuu 1 KOHTPONS
y4ebHbIX 3aaHni).

Bnarogaps nepeyncrneHHbIM JOCTOMHCTBAM 3NEKTPOHHOIO yyebHuka «3AnekTpoTexHuka-Al' TY» n npexae Bcero
BbICOKOW HarnsgHoCTX npeacTaBneHns y4ebHon MHGOpMaLmn U BbICOKOMY YPOBHIO yNpaBrieHUsi y4eOHo-
no3HaBaTeNIbHON AEATeNIbHOCTLIO (UMKNMYeCKass UNKM 3aMKHYTas cucTeMa ynpasrieHWs)) JOCTUralTcs
BbICOKME 3Ha4YeHNs kKoadpduLmerTa ycBoeHus Ky aTon esTenbHOCTH.

K Hepoctatkam AaHHoro QY criefyeT OTHECTW KECTKO YCTAHOBMEHHbIE rpaHuLbl Y4ebHON LesaTenbHOCTW.
[ns SOCTUXEHUS NOCTABNEHHOW LN CTYAEHT ChneayeT CTPOro YCTaHOBMEHHOMY anropuTMy peLleHust 3adaqu,
3anoxeHHoMy B nporpamme. Wckniovaetca nwobas  BO3MOXHOCTH Bbibopa WHOMO MyTWM  peLLeHms.
CTyQeHT He UMEET BO3MOXHOCTM BbINTK 3a pamki Gnoka y4ebHOro 3ajaHws, BCNeACTBME Yero A0CTUraeTcs
NMIb  PenpoayKTUBHbLIA anropuTMUYECKUA YpPOBeHb p[AeATenbHOCTU. B  HacToswen pabote Mbl
npuaepxmBaemMcst Knaccudmkauuy ypoBHel y4ebHO-N03HaBATENBHON AEATENBHOCTM W MoKalaTenel kavecTsa
ee YCBOEeHWS (B YacTHOCTU, koadhcpuumeHT yceoerus K, ), npeanoxenHon B.MN. Becnanbko [becnanbko, 2002].

2. YHuBepcanbHaa mogenupytowas nporpammHaa cuctema Electronics Workbench (EWB) cyuwiecteeHHo
pacLuMpsieT BO3MOXHOCTU 3KCNepUMeHTanbHbIX ncenegoBanuii. OcHoBHble gocTonHeTea Electronics Workbench:

1 MogenupoBaHue anekTpuyeckux cxem. Cuctema EWB oTnmyaetcs npocTOTOM NPOrpamMMupOBaHms,
HanuuneM MoAenei NpUBbIYHBIX W3MEPUTENbHBIX MPUOOPOB W LUIMPOKAM HAbopOM  3nemeHTOB.
Takas «BupTyanbHas ~ nabopatopusiy ~ NO3BOMNSET  KOMMOHOBAaTb  AOCTATOMHO  CIIOXHYIKO
9KCMEPUMEHTaNbHYI0 YCTaHOBKY W OCYLIECTBAATb €CTECTBEHHYI MOCMEA0BATENbHOCTL MPOBEAEHMS
3KCMepuUMeHTa.

2 YooBHbIN Nonb3oBaTenbCkuin UHTEpdeic. MporpaMma MMeeT CTaHZapTHbIN UHTEPGeNc nog cuctemy
Windows n nerko ocBavBaeTcsl CTyOeHTaMW, WMEKLMMW ONpefeNieHHbIn YpOBEHb KOMMbIOTEPHOM
NOArOTOBKM.

3 PacuwlpeHme rPaHnL, SKCNepUMeEHTa. I'IpM HanmM4un 'y AaHHOWN CUCTEMI OrpomMHoro Ha60pa ONIEMEHTOB
N U3MEPUTENBHbIX I'IpI/I60pOB ¢ nobbiMM ananasoHamu M3MepeHVII7I YyBENUYMBAKOTCA BO3MOXHOCTU
ncenenoBaHnAa n3y4aemoro ABreHus No CpaBHEHNIO C 0ObIYHbIM (bVIBVI‘-IeCKVIM 9KCNEepPUMEHTOM.

4 CokpallieHne MaTepuarnbHbIX 3aTpaT Ha npuoGpeTeHe AOPOrocTosLLEro nabopaTopHoro 060pya0BaHMA.

OKOHOMMSI BpeMeHU CTyaeHTOB. 1poLecc KOMMbIOTEPHOTO MOAENMPOBAHWUS W3y4aemoro SBMeHUst OT
KOHCTPYMpOBaHMs cxeMbl 40 06paboTkM NOMyYeHHbIX Pe3yrnbTaToB 3aHWMAEeT BPEMSt B HECKOMbKO pa3
MeHbLLEE, YeM B 00bIYHOM peanbHoi nabopatopuu.
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6 BO3MOXHOCTb NOCTAHOBKW MHAWMBUAYANLHOO Y4ebHOro 3agaHus, COOTBETCTBYIOLLETO YPOBHIO NOAMOTOBKY
CTYAEHTa, B TOM YuCMe JOCTAaTOMHO CIIOXHOTO 3ajaHus, Tpebylowero NpoayKTMBHOTO 3BPUCTUYECKOrO
YPOBHS feaTenbHOCTW. [laHHas nporpamma npegnonaraet y4ebHo-1ccrnenoBaTenbCekylo AesTenbHOCTb
CTYQEHTOB.

K HepocTaTkam «BMpTYyanbHOM nabopatopum» Ha ocHose Electronics Workbench crnemyeT otHecTu oTcyTCTBME

BO3MOXHOCTW MPUBBLIYHOTO BOCTIPUATUS 3KCepuMeHTa. Kpome TOro, CTyAEHT LOMmkeH obrnagatb HavamnbHbIMU

3HaHUAMM B 06NACTW ANEKTPOTEXHNYECKUX OUCLUNINH, BNALETb OCHOBHBIMU SNEKTPOTEXHNYECKUMI NOHATUSMN,

WMeTb MPaKTUKy COOPKM CxeM, OmbIT paboTbl C M3MepuUTenbHbIMM Npubopamu, a Takke OnpefeneHHy

KOMMbIOTEPHYO NOArOTOBKY. Takum o6pazom, YMIC He moxeT 0ByyaTb «C Hyns».

C neparoryeckon TOYKM 3peHUs rMaBHbIM HEAOCTAaTKOM YHUBEPCanbHOW MOAENMUPYIOLLEH NPOrpaMMHONM

cuctembl Electronics Workbench u papyrux nopoGHbIx cucTeM ABRsSETCA MOMHOe OTCYTCTBUE

ynpaBnieHna y4yeOHO-No3HaBaTeNIbHON AeATeNbHOCTLIO CTYAeHTOB. OTCYTCTBUE yNpaBreHWs CTaBuT MOA

COMHEHWe BO3MOXHOCTb TMyBOKOro YCBOEHWS CTyAeHTaMu npegMeTHbIX 3HaHuit. B HacTosiee Bpems aToT

HEAO0CTaTOK NPeoaonNeBaeTCs 3a CYET TOro, YTO (OYHKLMIO YNpaBneHus NpUHUMAET Ha cebs npenoaasatens.

Pasnuune B MeToamMke ynpaBrneHus y4eBHO-MO3HaBaTeNbHON LeSTeNbHOCTbI0 C MPUMEHEHUEM 3NIEKTPOHHOTO
y4eGHMKa 1 yHUBEpCaNbHOM MOAeNMpYHoLLeN NPOrpaMMHOI CUCTEMbI OTPaXeHO B Tabn. 1.

3. CpaBHeHMe AMAAKTMYECKUX BO3MOXHOCTEN 3NEKTPOHHOrO y4ebHMKa «dneKkTpoTexHuka-AlTY»

U yHMBepcanbLHOW Modenupyowen nporpammuion cuctemsl Electronics Workbench

Tabnnua 1

Jtanbl nabopaTopHo-
NPaKTUYECKNX 3aHATUN,
neparoruyeckue ycnosus

OneKTPOHHBIN y4eOHMK
«3neKTpoTexHuKa-Al'TY»

YHuBepcanbHas Mogenupyouias
nporpaMmmHas cuctema
Electronics Workbench

NpenocTaeneHue
y Mmeetcs OtcyteTByeT
TEOPETUYECKNX CBEAEHNN
dopmupoBaHe VHouBnayansHoe 3afaHue JomxeH
PMVp MpomsBognTCs aBTomaTnyeckm 6es AVBIRY A A
WHAMBMAYaNbHbIX Y4EBHbIX copmmpoBaTh 1 BblgaTh
y yyacTus npenogasarens
NPaKTUYECKMX 3adaHuil npenogasatenb
YnpaBneHue npoLeccom MpomssoguTcs Be3 yyacTus HanpaensaTb npouecc AonxeH
BbIMNOMHEHNS 3afaHus npenogaeaTtens, aBTOMaT4ecku npenogasartesb
KoHTpornb xoAa BbINOMHEHUS KoHTponb noLuarosbIn, KoHTponb ocyLiecTsnseT
3apaHus aBTOMaTNYECKMI npenogasatenb

OkaszaHune nomoLyy, Bblgava
Mo/CcKa30K

MomolLLb 1 NOACKA3KM BblAaTCA
aBTOMAaTMYECKM, MO Mepe TOro Kak
CTY[IEHT AONYCKaeT OLIMOKY

OkasblBaTb NOMOLLb 1 BblAaBaTb
NOACKa3KWN OOIMKEH NpenojaBaterib

AHanu3 anekTpu4ecKomn Lemnm,
BbINOMHEHWE pacyeTos,
NOCTPOEHMe rpadrkos,
Anarpamm

BbINOnHAET CTyAeHT
(aKkTnBHOE yyacTue CTyaeHTa)

BoinonHset nporpamma EWB
(CTYZEHT BbICTYNaeT B ponu
Habntogarens)

OLEHKa YPOBHS! BbINOIHEHNS!
3afaHuns

Mpon3BoOAUTCS aBTOMATUYECKU C
y4eTOM BCEX A0MYLLEHHbIX OLIMOOK

OLleHKy [OMKeH NOCTaBUTb
npenofdasarersib

TpeboBaHNs K YPOBHIO
KOMMNbKOTEPHOI NOATrOTOBKM
CTyAeHTa

MoxeT paboTaTb CTyAEHT, BNEpBbIE
NPUCTYNMBLLWA K paboTe ¢
KOMMbIOTEPOM

«HaunHaLWmn» Unm «cpeaHniny
nons30BaTeb

TpeboBaHus K ypoBHIO
KOMMbIOTEPHO NOATOTOBKM
npenogaeartens

«HaunHarowmiy nonb3osarenb

«CpepHuiny unu
«NPOHeCCMOHaNbHBINY
nonb3oBaresb
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TpeboBaHMs K YPOBHIO CTyneHT gomkeH nmeTs 6asoBble
Ha4anbHo TEOPETUHECKON MuHuManbHble NpeacTaBnexus, BNageTb
MOATOTOBKW CTyAEHTa OCHOBHbIMMW MOHATUSIMM

Bbicokas (npenogaBatenb NONHOCTbI0
pasrpyxeH OT pyTUHHOW paboTbl MO
BblAaje 1 NpoBepKe 3adaHuii)

KomdhopTHOCTb ycnoBuii paboTbl
npenoaaeaTens Ha 3aHATUN

HeBbicokas (npenopasatenb
neperpyxeH)

Ananu3 Tabn. 1 nokasbiBaeT 6GeccnopHoe npeumyllectBo Y B nnaHe OpraHu3auum aBTOMATUYECKOro
ynpaeneHus y4ebHO-NO3HABATENbHON AEATENbHOCTbI0 CTYAEHTOB, OAHAKO PaMKiM 9TOW LEATENbHOCTW Kak
npaBuno orpaHnyeHbl. QY obecneynBaeT NnLb PenpoayKTUBHBIA YPOBEHb YCBOEHWS AEATENbHOCTU. [pyrumu
cnosamu, QY obecrneymBaeT XOpOLLYK0 NOATOTOBKY CTYAEHTOB, HO TOMbKO B 0BI1acTu peLleHns TUMoBbIX y4ebHbIX
3apaHuit. Yto kacaetca YMIIC, B yacTtHocTu cuctemsl Electronics Workbench, 1o oHu, siBnsisice MowHeAwmnm
WHCTPYMEHTOM Hay4HOro MCCrefoBaHuWs, JOMYyCKaloT BO3MOXHOCTb MOCTAHOBKM W peLleHust 3adad, TpebyroLmux
NPOAYKTUBHOIO 3BPUCTUYECKOTO YPOBHA AesTenbHocTM. OpHako M3-3a MOMHOTO OTCYTCTBUS YNpaBReHus
No3HaBaTENbHOM LEATENbHOCTHIO CTYAEHTOB OHWU HE MOTYT ObITb HENOCPEACTBEHHO OTHECEHDB! K AMAAKTUYECKAM
cuctemam. Ha OCHOBaHMM MPOBEAEHHOrO aHanW3a MCKUXONOro-neaarornyeckon nuTepaTypbl U MaTepuanos
Hay4YHO-METOANYECKMX  KOH(DEpEeHUMA,  MOCBALIEHHbIX  MPUMEHEHMIO  MHGOPMALMOHHBIX  TEXHOMOTMI
B 9MeKTpoTEXHUYeCKOM obpasosaHum [Matepuanel, 1998, 2000, 2003], ycTaHOBNEHO:

1) JY obecneunBaloT NpenMyLECTBEHHO PENPOAYKTUBHBIE YPOBHU YCBOEHUSI Y4eOHOW WH(opMaLuu,
C BO3MOXHOW OpraHu13aLmer aBToMaTM4eckoro ynpaBneHns y4ebHom AesTenbHOCTbI0 YYaLLMXCS;
2) YMIC kak MOLLHeNLIME UHCTPYMEHTbI HayYHOrO UCCNEefoBaHMs LONYCKAKT BOSMOXHOCTb MOCTAHOBKM
W peLLeHuns 3aay Ha NPOAYKTMBHOM 3BPUCTUYECKOM YPOBHE YCBOEHMS AEATENBHOCTY;
3) YMMC He obecneunBatoT aBTOMATUYECKOE YNpaBrieHWe MO3HABATENbHOM — AEATENbHOCTHI
W, CnegoBaTenbHO, He MOryT ObiTb HENOCPEACTBEHHO OTHECEHBI K ANAAKTUYECKMM CUCTEMAM.
Ha OCHOBaHWM W3NOXEHHOrO CTAHOBWTCS aKTyarbHOW npobnemMa Cco3AaHWsi KOMOMHMPOBAHHbIX

ANOAKTUYECKUX WHTEePaKTUBHbLIX MNPOrpaMMHbIX CUCTEM, o6nana+0Lu,mx OOCTOMHCTBAMU 3NEKTPOHHbIX
y‘-ie6HVIKOB M YHMBEPCAlbHbIX MOAENUPYOLWNX NPOrpaMMHbIX CUCTEM.

4. Kom6uHMpoBaHHaa AMAaKTUYECKaa MHTepaKTUBHAA NporpaMmMHas cucTema

Ha kacbenpe anektpotexHukn AITY B 2004 rogy paspabotaHa u anpobuposaHa nepeast KOWUMC k pasgeny
«YeTbIpEXNONIOCHMKUY ~ Kypca  «TeOpeTuyeckue  OCHOBbI  SMEKTPOTEXHWKM».  Anpobaunst  nokasana
paboTtocnocobHOCTb M negarornyeckyto acpdekTnBHocTb npeanoxenHon KOWMC [3aiHyTanHoBa, lMonbckui,
2005].

CornacHo B.. Becnanbko «auaakTMyeckas cuctema — 3TO TUN yNpaBneHus yYeHueM ctygeHTar. B pabote
[Becnanbko, 2002] anaakTuyeckme cUcTEMbI KnaccuuumMpyoTcs no pasnmyHbiM cnocobam ynpasneHus:

1) koppekuns oby4eHus Mo ero KOHeYHOMy pesynbTaTy (pas3oMKHYTOe ynpaBneHue) WnM no3TanHbIn
KOHTPOMb (3aMKHYTOE ynpaBneHue);
2) y4éT uHOMBMOYanbHbIX OCOBEHHOCTEN Yyyallerocs (HanpaBneHHOe ynpaBfeHue) unu rpynnoBoe
yCpeaHeHue (paccesHHOe ynpasneHue);
3) onepauuu ynpaBereHuss C MOMOLLbIO NpenojasaTtens (pyyHOe ynpaBrieHue) WM NocpeacTBOM
TEXHUYECKUX CPEeCTB (aBTOMATUYECKOE YNpaBIEHME).
TpapuumoHHo B obnacti 0ByyeHus pasnuyHbIM AucLMnMHaM Hanbonee 4acto UCMONL3yeTea AuaakTuyeckas
cuctema, obecneumBalolias pPa3OMKHYTOe, pacCesHHOe W pyyHoe ynpaBneHue Y4ebHO-No3HaBaTemnbHOM
[esATeNbHOCTLI0 CTYAEHTOB. K TakuM OMOaKTUYECKMM CUCTEMaM MOXHO OTHECTM NEKLMOHHbIE W NpakTUYeckue
3aHAaTMA. NpenofaeaTenb B TakO «TpaauLMOHHOM cucTemey, cornacHo B.I1. becnanbko, «BpyYHY0 UCNOMb3yeT
Pa3oOMKHYTOe ynpaBfieHue B pacCesHHOM WHGOPMaLMOHHOM npocTpaHcTBe. Mo kavecTBy obyyeHWs OaHHas
Anaaktuyeckas cuctema sisnsetcsa cnabon» [becnanbko, 2002, ¢. 181]. Cpeaun nepcnekTUBHbIX HanpaeneHuii
pa3pabotkm AupakTuyeckux cuctem B.Ml. Becnanbko BblgensieT «CUCTEMY MPOrPaMMHOTO  YNpaBneHus».
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B ocHoBy eé paboTbl nonoxeHa cneyuansHas agantueHas nporpamma, ynpasnstowas y4ebHo-no3HaBaTeNbHO
[EeATeNbHOCTbI0 CTYAEHTA, YUMTbIBAKOWAs ero HAMBKUAYanbHble 0CODEHHOCTM W OCYLLECTBNSAOLLAS KOPPEKLMIO
0by4yeHns NocpeaCcTBOM MOITAMHOTO KOHTPONS. HEKOTOpbIM aHanoroM «CUCTEM MPOrPaMMHOTO ynpaBreHnsI»
B.MN. Becnanbko Ans obnact OBLETEXHNYECKUX OUCLMNANH SBASIOTCS AWAAKTUYECKME MHTepPaKTUBHbIE
nporpaMmMHbIe CUCTEMbI, PAaCCMOTPEHHbIE B paboTe [3aitHyTamHoBa, 2000], — 3T Npexae BCero 3NeKTpoHHbIE
y4ebHUKM U MHTENNeKTyanbHble obyyatowwme cuctembl. [Npu aToM Haubonbliee pacnpocTpaHeHue B obnacTu
9NEKTPOTEXHNYECKUX [OMCUMNANMH B HacTosiwee Bpemst nomyunnu QY. Hamu Obino yCTaHOBNEHO, 4TO
BonbluMHCTBO JY, MUCMONb3yemblx B y4eOHOM MpoLecce TEXHUYECKMX By30B, 0OECneuMBalOT OpraHu3aLuuio
W ynpaBrneHne nuWb PenpogyKTUBHOM Yy4eOHO-NO3HABATENbHOM AEATENbHOCTbIO CTYAEHTOB. Peanusauus
HETUNOBbIX, HO MPX 3TOM aBTOMATMYECKW NO3TANHO KOHTPONMPYEMbIX WHAMBUAYambHbIX Y4YEBOHbIX 3adaHun,
COOTBETCTBYHOLLMX NPOAYKTUBHOMY 3BPUCTUYECKOMY YPOBHIO AEATENBHOCTH, B HUX HE NPeayCMOTPeHa.

Mexay Tem W3BECTHblE MCCnedoBaTenu CoBpeMeHHoro obpasoBanus [[lonko, Kopxyes, 2004] B kavectse
NPUOPUTETHOM BLIAENSIOT 3adadvy OBNAZEHUS TEXHOMOTMAMU MPUHATUS ONTUMAnbHbIX PELIEHWA, Pa3BUTMS
YMEHUs afanTupoBaTbCs K pasnuyHbIM U3MEHEHUSM, MPOrHO3MPOBaTb XOA PasBUTUS TEX WAM WHBIX CUTYaLUi.
VHbIMK cnoBamu, No3HaBaTeNbHas AeATENbHOCTD YYaLlerocs AomKHa HOCUTb NPOAYKTUBHDINA XapakTep.

ObpaweHne k npobneme  MCMOMb30BAHWA  KOMMBbIOTEPHbIX — TexHomormii B yyebHOM  npouecce
SNEKTPOTEXHUYECKUX OUCUMNAWMH MO3BOMUMO HaM caenaTb BbIBOA O HanMyMum NPOTMBOPEYMA MeXay
HanpaBEHHOCTbIO  COBPEMEHHOM 0BpasoBaTenbHOM CUCTEMbI HA  passBuTME  MPOAYKTUBHOM  y4ebHo-
No3HaBaTENbHON AEATENbHOCTY CTYAEHTOB WM OTCYTCTBUEM COOTBETCTBYIOLUMX AMAAKTUHECKNX WHTEPAKTUBHBIX
NPOrpaMMHbIX CUCTEM, 06eCneYnBaIOLLMX OpraH13aLMio 1 aBTOMATUYECKOe YNpaBfieHNe 3TON LeATENbHOCTLI0
W rapaHTUPYIOLLMX AOCTaTOUHbIA YPOBEHD €€ YCBOEHMS.

BbisiBnieHHOe npoTMBOpeYse Onpedenuno npobnemy HacToswero uccnepoBaHusA. B kayecTBe ofHOrO W3
BO3MOXHbIX PELLeHUid AaHHOM npobrieMbl HamK BnepBble NpeanaraeTcs co3faHue HOBOro BiAA AUOAKTUYECKON
WHTEPAKTUBHON NPOrPAMMHON CUCTEMbI NO NEKTPOTEXHNYECKUM AMUCLMNNUHAM, onpeaeneHne KOTOpon MOXeT
ObITb  cpopmMynupoBaHO criegytolmm obpasom: «KomOMHMpPOBaHHas AWAaKTUYECKas MHTepaKTUBHas
nporpammHas cuctema» (KOWUMC) - oOyvarowasa nporpammHass cMCTEMa KOMMIIEKCHOTO Ha3Ha4eHus,
obecneynBarolan opraHu3aLumio penpoayKTUBHOW (y3HaBaHWe W BOCMpPOWU3BEAEHUE) U NPOAYKTUBHOM
3BPUCTMYECKON Y4eOHO-NO3HABaTeNbHOW [EATENIbHOCTU CTYAEHTOB B YCNOBMAX MOCTEMNEHHOCTH
U 3aBepPLUEHHOCTH OOYYEHMSA NPY 3aMKHYTOM HanpaBneHHOM aBTOMaTM4YECKOM ynpaBnieHuMm.

5. CTpyKTYypa aneKTpOHHOro y4eOHUKa 1 KOMOMHMPOBAHHOW AUAAKTUYECKON MHTEPAKTMBHOM
NporpaMMHON CMCTEMbI B NNaHe peanu3aunu UHTepaKTUBHOroO y4e6HOro ananora

Bonpockl opraHnsauun guanora Mexay KOMnboTEPHOU 0By4atoLLen nporpaMMon 1 yyalummes 3aTparmBatoTcs
BTOW WM WHOA MEpe BO MHOTMMX WMCCNEAOoBaHMAX, MOCBALWEHHBLIX WCMONb30BAHWO  COBPEMEHHBIX
MH(OPMaLMOHHBIX TexHonorui [Pobept, 1994]. Ha Halwu B3rnsia, Heo6xoaumo BblAeNUTb ABE 0COBEHHOCTH:

- y4ebHbI guanor — 3To He Npocto obmeH WHdopmauueir; Lenblo obyvatollero guanora SBAsSeTcs
BblpaboTka y obyyaemoro Haubonee NOMHOrO M afeKBATHOrO 3HaHWS CyliecTBa 0BCyxaaemoro
maTepuana;

- obecneyeHne rMBKOCTM M ACHOCTM Auanora obyyarolerocs ¢ KOMMbOTEPHON y4ebHON nporpamMmon
BO3MOXHO MpU  paLMOHanbHOM  OpraHM3aLuu  MoMnb30BaTenbCcKoro WHTepdenca (peanusauuw
BO3MOXHOCTEN ObICTPOro OCBOEHMS mpaBun paboTbl C MPOrpaMMoi [axe AN HauYMHaLero
nonb3oBaTens).

Mexgy Tem, Ha p[AWAAKTUYECKMe BO3MOXHOCTM WHTEPAKTMBHOIO pAuanora MHOTME uMccnefoBaTeny
1 pa3paboTymKki KOMMBIOTEPHBIX 06YyYaloLMX NporpaMm, Ha Hall B3rnsg, obpallaoT HegoCTaTOYHO BHUMAHWS.
Tak, B pabote [MacanutuHa v gp., 2000] roBopuUTCs 0 TOM, YTO aHanM3 KOMMbOTEPHbIX 00YyYaKOWMX Nporpamm,
ncnonb3yemblx B y4eBHOM npoLecce, Noka3blBaeT OrpaHNYEHHbIE BO3MOXHOCTW BOMBLUMHCTBA U3 HUX B NraHe
(hOPMMPOBaHMSA 3HaHWU 0Byyaemoro. Takue nporpammbl Yalle BCero NpeaocTaBnsalT yuebHylo uHbopmaumio
(TeopeTnyeckuin MaTepuan, 3agadum) U ¢ NOMOLLBI0 HEKOTOPOW TECTUPYHOLLE CUCTEMbI NPOBEPSIOT OBMageHue
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YYEHUKOM  OTAENbHbIX I'IpI/IéMOB. OtmevaeTcs OrpaHM4YeHHOCTb  ynpaBnAloLLIEro BO3[ENCTBUS  NOAO0OHbIX
nporpamMmm Ha No3HaBaTesnbHY AEATENbHOCTb y4alleroca.

Mpobnemam noBbileHUs APPEKTUBHOCTM  YNpaBneHUs MpOLECCOM YCBOEHUS  y4ebHO-No3HaBaTENbHOM
JeATEeNbHOCTM MocBslleHbl uccnenoeaHust H.®. TanbisuHoi. Tak, Hanpumep, B pabote [TanbisuHa, 1984]
NPeanoxeHo CUHTE3MpOBaTh OOLLYI0 Teopuio ympaBneHus (KMOepHeTUKY) W adekBaTHylo eé TpeboBaHWAM
MCUXOMNOro-neaarorniyeckyto Teoputo 0byyeHms. Beibop Braa ynpaBneHns yuuTbIBaET:

- pauvoHarbHyK CTPYKTYPY NO3HABATENbHON JeSTENbHOCTY YENOBEKa;
- CMOXHOCTb y4eBHOro npoLiecca, 3aB1CUMOCTM €10 OT MHOXECTBA (HaKTOPOB.

H.®. Tanbi3uHa [fenaet BbIBOL O HEMPOAYKTMBHOCTM YNpaBneHWs y4ebHbIM NPOLECCOM MO KOHEYHbLIM
pesyrnbTataM YCBOEHUs, TaKk Kak Mexgy HUMU W Beaylel K HUM Mo3HaBaTenbHOW AesTernbHOCTbIO HET
OHO3HayHOW cBA3W. MpednoxeHa CTPYKTypa LMKIUYHOMO (3aMKHYTOrO) YNpaBreHWus: a) yKasbiBaeTcs Lefb
ynpaeneHus; 6) ycTaHaBNMBaeTCA UCXOLHbIN YPOBEHb YNPaBASEMOro NpoLecca; B) ONpeaenseTcs nporpamma
BO3AENCTBNW, NpeaycMaTpuBaloLLas OCHOBHble MepexodHble COCTOSHWS npouecca; ) obecneunBaeTcs
nomnyyeHne MHGoOpMauMn no OnpeaenéHHoN CUCTeMe MapamMeTpoB O COCTOSHUM YNpaBMseMoro npolecca
B Kaxbl MOMEHT ynpaeneHus (obpaTHas CBs3b); 4) Npou3BoauTcs nepepaboTka MHGOopMaLmm, nonyyaemon no
kaHany obpaTHO CBA3M; BbipabaTbIBAOTCA U PEanU3ytoTCs KOPPEKTUPYIOLLME BO3LENCTBNS.

[laHHas CcTpykTypa nerna B OCHOBY M nonyuyuna cBOoé pa3suTue B pabote [3aiHytamHoBa, 1999, 6]
NPUMEHNTENBHO K 3MEKTPOHHbIM y4ebHMkam no oblieTexHuyeckum gucuunnmHam (puc. 1). OTMmevaetcs, yTo
Takoe aBTOMATWU3MPOBaHHOE yNpaBMeHWe MpoLeccoM obyyeHus SBnseTcs rMyOUHHBIM acnekTOM, CYLLHOCTbIO
WHTEPaKTMBHOrO y4ebHOro gnanora.

Bron
ofpareoi %
EBHIH
Frow —# BEnox Baow Bror ouerms
£ O oS e d DELEID 0T LA Briox periteHrn TTf OB 3T PEIYTETATOE
TeOpETHHECEOTD ¥ ofyuaEnLero y=e0HOrD =  OTHETON, —® yuelHOH
METEPMATS BOogEHCTDMN e aHE D OIHMBI T I 10 TR
YUALHMIC A YHALTErDCA
OTBETRL
VHALECICE

Puc. 1. CTpyKkTypa aneKkTpoHHOro y4ebHuka B nnaHe peanuaaLum MHTepakTUBHOro y4ebHoro auarnora
no J1.X. 3aiHyTAnHOBOM

MpencTaBneHbl  credylowpe CTPYKTYPHbIE  KOMMOHEHTbl:  6nok  cogepxaHus  y4ebHOM  AUCLMNANHBI
(TeopeTnyeckuin matepuan), 6nok opmupoBaHus 0byyarowero BO3AenCTBMs, 60K pelueHus yvebHOro
3afanus, 6ok KOHTpons y4ebHON LesATenbHOCTW yyalmxcs, Briok OLEHKM pes3ynbTaToB 9TOW AesTeNbHOCTU
nobnok obpatHon cBA3M. Bnok copmupoBaHUA obyuaroWMUX BO3AEWCTBUA obecneunBaeT Bbigady
WHAMBMAYANbHbIX 3a[aHWN Y4alLMMCS C MPUBEYEHMEM [aHHbIX U3 Gnoka coaepXaHUs TeopeTMy4ecKoro
matepuana. BapuaTMBHOCTb WHAMBMAYanbHbIX Y4eOHbIX 3agaHuii obecneunBaeTcs Cry4anHon reHepaumen
YWNCNEHHbIX 3HAYEHMA WUCXOOHBbIX AAHHbIX M CRyvailHOW BapuauMen OTAenbHbIX TMNoB 3agady. B npouecce
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PELLEHNS 3afaHus yYaLyMncs BCe NPOMEXYTOYHblE pes3ynbTaThbl CBOEr0 PELLEHNs BBOAWT B KoMmnbtoTep. [danee
ONnoK NpoBepKM OTBETOB MPOW3BOAUT CPABHEHWE OTBETOB, BBOAMMbIX Y4YalMMCSl, C 9TanOHHbIM OTBETOM,
BblpabaTbiBaeMbiM 6FIOKOM pelleHua y4eOHOro 3agaHua. Takum ob6pasom, MMeeT MEeCTO NMpOMEXYTOYHbIN
KOHTPOMNb Pe3ynbTaToB y4ebHON LeATeNbHOCTH yyalerocs. Ha 0CHOBaHWM 3TOr0 KOHTPONS C MOMOLLbK0 6ioka
OLEHKM pe3ynbTaToB y4eOHOW [eATenbHOCTU yyalweroca OpMUPYeTCs UTOroBast OLEHKa, YYuTbiBaloLas
KONMYeCTBO NPaBUIbHbIX U HENPaBUIbHBIX OTBETOB, YNCIO NOMbLITOK 1 Apyrie akTopbl. Bnok obpaTHomn cBA3N
obecneynBaeT MHTEPaKTUBHOCTL JY. [JOCTUraeTcsa Takom YpoBeHb B3aWMOZENCTBIS y4allerocs ¢ nporpammot,
NPy KOTOPOM OCYLLECTBNSKOTCA CMEXEHWE, KOHTPOMb W KOPPEKUMs MO YCBOEHMI Yy4ebHO-Mo3HaBaTenNbHOM
pesTenbHocTM. Tak, HanpuMep, aHanuavpys AEUCTBMS Yydvallerocs, nporpamma BblgaéT TO WM MHOe
ynpaensioLlee Bo3aeicTeue (NoAckasky, 06bsCHEHNE, HOBbIA BOMPOC WK 3apaHue u T. n.). OBbpaTHas CBA3b
ABNAETCA [NaBHbIM YCNOBMEM O00€CneyeHMsi 3aMKHYTOro YnpaBneHusi Y4yeOHO-NO3HaBaTesIbHOM
[eATeNbHOCTLIO yyallerocs.

Mpn peanusaumn oBpaTHOM CBSI3M BO3HWKAET MNPOTUBOPeYME Mexdy HeobXOAMMOCTbIO (HOPMUPOBAHUS
pa3HoobpasHbix 0byvalowmx BO3LENCTBUI 1 BO3pacTalolen B CBA3N C 9TUM CMOXHOCTbIO OCYLLECTBIEHUS
KOHTpONs yyebHOM aesaTenbHOCTW. [ns peleHns OaHHOW npobneMbl HeOOXOAMMO MPaBMALHO OMPesenuTh
Tako OOBEM (pparmeHTa y4ebHOM [eAaTenbHOCTM  ydyallerocs, KOTOPOMY MOXHO 6OydeT noctaBuTb
B COOTBETCTBME OnpefenéHHoe obyyatollee BO3AEUCTBME U pesynbTaThl BbIMOMHEHWS KOTOPOrO MOXHO Byaet
NPOKOHTpONMpoBaTh cpeacteamu JY. J1.X. 3aHyTaMHOBOM BbIno NokasaHo, YTo Ans 06nacTh 06LLeTEXHNYECKNX
aucuMnnH - LenecoobpasHa OpraHu3auMsi TaKOro MHTEPAKTMBHOrO y4ebHOro [awanora, npu  KOTOPOM
KOHTPONMUPYeMbIN ar obyu4yeHUs COOTBETCTBYET BbLIMOMHEHWIO OAHOM onepauuu. [pyrumn  cnosamm,
Heobx0auMO OCyLLeCTBNATL NOONEePaLMOHHbIN KOHTPONb BCeX AeWCTBUM yyallerocs. B pesynbrate Takoro
nogxoda NOABRAETCA BO3MOXHOCTb ONepaTMBHOIO (hOpMUPOBAHUS OAHO3HAYHLIX KOPPEKTUPOBOYHbLIX
obyyarowmx BO3AEUCTBUA. ITO, B CBOK OYepefb, NO3BONSET 0Oy4MTb ydallerocs COGCTBEHHO crnocoby
pelleHns. PaccMOTpeHHasi cuCTeMa  KECTKO — YCTaHaBMWMBAET — rpaHuubl  y4ebHOM  AesTenbHOCTU
c ucnonbsoBaHnem 3JY. Yvawwuica CTporo criedyeT YCTAHOBMEHHOMY amnroputMy peLlleHus  3ajay,
3anoxeHHoMy B mporpamme. Mckniovaetcs nobas BO3MOXHOCTb Bblbopa MHOTO NyTW pelueHus. B pesynbtate
QY obecneynBaeT XOpoLLy0 MOATOTOBKY YYalUMXCS TOMbKO B 06MacTu pewweHnst TUNoBbIX y4ebHbIX 3adaHui,
[OCTUraeTcs NWWb PEenpoayKTUBHBIA anrOpUTMUYECKUA YPOBEHb y4ebHO-NO3HaBATENbHON [LEeATENbHOCTH
[3anHyTauHoBa, Monbckui, 2005).

Mpn 3TOM OCTaKOTCA OTKPbLITbIMWA BOMPOCHI OPraHW3aLMy ynpaBneHnsi MpoLECcCOM YCBOEHWUSI 3BPUCTUYECKON
y4ebHO-NO3HaBaTENbHON  AEATENbHOCTM  yyalumxcs. AHammM3  MaTepuanoB  MeXOyHapogHbIX — Hay4yHO-
METOAMYECKNX KOHepeHUM «HoBble WHAOPMALMOHHbIE TEXHOMOMWN B 3MEKTPOTEXHUYECKOM 06pa3oBaHUny»
(HUT3) [Matepuanbl, 1998, 2000, 2003] Takke nokasbiBaeT, YTO HaUMeHee pa3paboTaHHbIMM ABAAKOTCA Te
HanpaBneHMs UCNONb30BaHNA KOMNLIOTEPHbIX Y4eOHbLIX MPOrpaMM, KOTOpbIe CBA3aHbl C YNpaBieHneM
NPOAYKTUBHOW y4eOHO-NO3HaBaTeNIbHON AeATeNbHOCTbIO yYalmxca. HanoMHuM, 4TO NocTaHoBKa 3agay,
TpebyHLMX NPOOYKTMBHOMO 3BPUCTUYECKOrO YPOBHS AEATENBHOCTY, BO3MOXHA ¢ nomolbio YMIIC. Hanpumep,
B pabote [Mpokybosckas, 2002] KOMNBLOTEPHOE MOLENMPOBAHME pPaccMaTPUBAETCs Kak CPEACTBO Pa3BUTHA
CaMOCTOATENbHOM NO3HABATENbHON AEATENbHOCTU CTyAeHToB By3a. OpHako M3-3a MOMHOMO OTCYTCTBUS
ynpaBreHns nosHaBaTenbHoi gestenbHocTld YMIMC He Moryt ObiTb  HENOCPEACTBEHHO OTHECEHDI
K OMOAKTUYECKUM CcUCTEMAM.

Wexoos n3 pgocTouHeTs 3Y (B MraHe peanusauuu asToMathyeckoro ynpasnenus) u YMMC (B nnaHe
BO3MOXHOCTEN MOCTAHOBKM 3aday 9BPUCTUYECKOrO YPOBHS) B  HACTOSLLEM WCCNESOBaHWM  BrepBble
npeanaraeTcs co3gath Takylo AMAAKTUYECKYH0 UHTEPAKTUBHYIO NPOrPaMMHYI0 CUCTEMY, KOTOPas MpW 3aMKHYTOM
HanpaBlEHHOM aBTOMATW4YECKOM ynpaBneHun OyaeT rapaHTupoBaTb nepsbli (61), BTOpON (62) M TpeTuit (6s)
YPOBHM YCBOEHUS y4eBHO-M03HABATENbHOM AEATENbHOCTU ONPefenEHHbIM KOHTUHIEHTOM YYaLLUXCs C Y4ETOM
NOCTENEHHOCTW U 3aBepLUEHHOCTM 0ByyeHmns. HoBas cucTemMa Ha3BaHa HaMu KOMBWHUPOBAHHON AMAAKTUYECKOM
WHTepaKkTMBHOW nporpamMmmHoi cuctemoit (KOWMC), Tak kak npeactaBnseT coboi B3aMMOCBA3aHHOE CoveTaHue
QY n YMIIC.
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CtpykTypa npegnoxeHHoi B HacToswweM uccnegosaHun KOWIMC npeacrasneHa Ha puc. 2.
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Puc. 2. CTpykTypa KOMOMHUPOBAHHOW ANMAAKTUYECKON MHTEPAKTUBHOM NPOrpaMMHON CUCTEMbI
B NNaHe peann3almm WHTepakTMBHOro y4yebHoro auanora

YnpaBneHue y4ebHO-N03HaBATENbHON AEATENBHOCTLIO yyawmxcs B pamkax KOUMC npu BbINONHEHUM 3agaHui
NepBoro M BTOPOTO YPOBHEW OCYLIECTBNSETCA Tak Xe, Kak u B JY. CnexeHue, KOHTPONb M KOpPpEKUunUs no
YCBOEHWO y4ebHO-N03HABaTENbHON AEATENbHOCTM OCYLLEeCTBASETCA C MOMOLb0 6noka oBpaTHOM CBSA3M.
lMpy 3TOM B 3aBMCMMOCTM OT YPOBHS CMIOXHOCTM 3adaHus Heobxoaumo pasnuuyatb BuAbl 0BpaTHOW CBA3M.
Tak, Hanpumep, B pabote [PobepT, 1994] paccmaTtpmBanach CyrreCTMBHaA obpaTtHas CBA3b (OT aHrMMINCKOro
suggest — npegnaratb, COBeTOBaTb), B 0OLWeEM criyyae npeanonaralllas Takyl peakuuio Ha LencTBus
yyallerocsi, npu KoTopoii obecneumBaeTCs BO3MOXHOCTb MOMYYMTb MpEeAnaraeMblii NPOrpamMmoii COBET,
PEKOMEHAaLMI0 O [JanbHerwux AeMCTBUMSX WM KOMMEHTUPOBAHHOE MOATBEPXKAEHUE (OMPOBEPXEHME)
BbIZBMHYTOW rMnoTe3bl Unu nNpeanonoxexns. Mo cytn aena, cyrrectBHas obpaTHas CBS3b paccmaTpuBanach
B COYETAHWM C KOHTPONEeM MO KOHeyHoMy pe3ynbraty [Pobept, 1994]. B pabote [TanbiauHa, 1984] Takon
NOAXOA COOTBETCTBYET YNPAaBEHUIO MO MPUHLMMY «YEPHOrO ALmMKa», koraa obpaTHas CBA3b, a CrefoBaTenbHo,
W perynsauus npoLecca ocyLLecTBASIOTCS TOMBKO C Y4ETOM «BbIXo4a» npouecca.

Mexay Tem, B pamkax QY cooblieHus oBpaTHOI CBS3W MpeanonaralT BblAavy KOHKPETHbIX M OAHO3HAYHbIX
yTBEpKAEHUA (hopMyn, NpaBwsl, 3aKOHOB M T. A.) MpU BbINONHEHWW KaxdoW onepaumu. [porpamma, Takum
obpas3om, pearvpyeT Ha OWMWOKA M OOHO3HAYHO KOPPEKTUPYET X0 BbIMOMHEHUs 3afaHus. C TOYKM 3peHus
pabotbl [TanbisauHa, 1984] Takas obpaTHast CBA3b HECET CBEOEHWS O MPOLECCE MOMYYEHNUS MPOMEXYTOUHBIX
pesynbTaToB (peani3oBaHa no NpuHUMNY «Benoro swumkay).

Ha Haw B3rnsg, obpaTHylo CBSA3b, UCMOMNb30BaHHYK B 9NEKTPOHHOM yyebHuke J1.X. 3aiHyTaMHOBOW, cneayeT
knaccuduumpoaTh Kak AeknapaTUBHYH o0paTHYH0 CBA3b. [1epeuncnum eé OCHOBHbIE NPUHAKN:

- ocyullecTBneHue noonepayoHHOro KOHTPOMIA BCEX AeNCTBUIA yyallerocs;

- onepaTtuBHoe CbOpMMpOBaHI/Ie KOHKPETHbIX KOPPEKTUPOBOYHbIX o6yqa+0Lu,|/1x BO3ENCTBUN.
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[aHHbIA  nogxod, C Hawen TOYKM 3pEeHWs, onpaBgaH Ans  PenpoaykTUBHOM  y4ebHO-NO3HABaTENbHOM
JesTenbHocT, noatomy B pamkax KOWUMC aeknapatusHas obpaTHas CBA3b peanusoBaHa Ans 3afaquii nepeoro
11 BTOPOrO YPOBHEMN.

OtnununtensHoi ocobeHHocTbto KOWUMC siBnsieTcs NOCTAHOBKA 33AaHWA 3BPUCTUYECKOTO (TPETLErD) YPOBHS.
[ns atoro B cTpykType KOWMC npeaycmoTpeH 6nok KOMNbIOTEPHOro MOAENUPOBaHUA 3y4aeMblX NPOLECCOoB
(9BneHuin). VHTepakTUBHbIN y4ebHbIA ananor CTPOUTCSA Ha COMOCTABNEHWUM PELUEHUS YYaLLerocs, nonyvyeHHoro
nobbiM cnocobom (B Tom yucne ¢ nomowpio YMIC), ¢ pelleHnem, nosyyeHHbIM oT Brioka KOMMbTEPHOro
mozenvpoBaHus. [lpn 3Tom yyawmiics Bnpase BblOMpaTh YAOOHbIA Ans Hero nyTb pewenus, KOWUMC
He orpaHuumBaeT ero cBobody AeNCcTBUA — Takum 06pa3oM  POPMUPYIOTCS YMEHUS OpUEHTUPOBATLCS
B HECTAHAAPTHbIX CUTYaLMsIX MPW PELLEHNN HETUMOBLIX 3aday. KOHTpOmb B 9TOM Cnyyae OpraHu3oBaH B 6onee
rbkoit hopme. Mporpamma He npeanonaraeT ykasaHus (akToB AONYLLEHNS TEX UMM WHbIX KOHKPETHBIX OLUMOOK.
Yyallemycs npefocTaBnsieTcs BO3MOXHOCTb CaMOCTOSTENbHO AenaTb BbIBOAbI OTHOCUTENbHO MPaBUIbHOCTY
X04a peleHns. OTa BO3MOXHOCTb obecneuMBaeTcs NyTEM BM3yanu3aUMW Ha 3KpaHe pPacXoXAeHus
pe3ynbTaToB, BBEAEHHbIX YYALUMMCS, W 3TanOHHbIX 3HAYEHWUA, NOSMyYeHHbIX OGNOKOM KOMMNbIOTEPHOro
moaenupoBaHusa. Busyanusauns moxeT ObiTb peanu3oBaHa C MOMOLLBID PUCYHKOB, CXeM, rpadmKoB,
BMOEOPONMKOB W T. A. [aHHblit BuA 0OpaTHOM CBA3M B HACTOSILEM WCCNeaoBaHUM BBEAEH Hamu BrepBble
11 Ha3BaH BU3YanbHO-CYrreCTMBHON 0OpaTHOMN CBA3bIO.

[ns peweHns npobnembl ynpaBneHns 3BPUCTUHECKON y4eBHO-NO3HABATENbHOW AEATENbHOCTLIO B HACTOSLLEN
paboTe Brepsble npeanaraeTcs BBeaeHne 6roka KOMNbIOTEPHOTO MOAENMPOBAHNS B COMETaHUN C BU3yasnbHO-
CYITECTWUBHOM 0BPAaTHOM CBA3BIO.

Mpn peanusaunm 3adaHWn TPETHETO 3BPUCTUYECKOTO YPOBHS MPOTMBOPEYME Mexay HeobXoauMoCTbio
obecnevenns ceobogbl Bbibopa yyawmmcs cnocoba pelleHus 3adaHus U CROXHOCTBH OCYLLECTBIIEHUS
KOHTpONs y4ebHO-No3HaBaTenbHoOM AedTensHoCcT obocTpseTcs. Ons pelleHus aaHHon npobnembl B KOWUMC
npeanaraeTcs HECKONbKO pacluMpuTb 06BEM KOHTPOMPYEMOro dparMeHTa y4ebHON AeATENbHOCTM YyaLlerocs
(M0 CcpaBHEHWO C 3afaHusMK, COOTBETCTBYIOLIMMM PENPOSYKTUBHOMY YPOBHIO Yy4ebHO-NO3HaBaTENbHOM
pestensHocTy). Mpn NocTaHOBKe 3afaHuii 3BPUCTUYECKOTO YPOBHS HaMW MpeanaraeTcs OpraHv3auus Takoro
WHTEPaKTMBHOrO y4eBHOro ananora, B KOTOPOM KOHTPONMPYEMbIN War 00y4eHns COOTBETCTBYET BbINONHEHMIO
OOHOTO TOrM4Yeckn 3aBepLUEHHOrO aTana paboTbl no nporpamme. Kaxabii atan — 3TO COBOKYMHOCTb
aneMeHTapHbIX onepauui, obecneyuMBalOWMUX MONY4YEeHWEe NPOMEXYTOYHOro pesynbTata. [pyrumu
crnosamu, HeoOXOAMMO OCYLIECTBAATbL NO3TanHbIA KOHTPONb Y4eb6HO-NO3HaBaTeNbHOW AeATeNbHOCTU
yyvauwerocs. B atom cnyyae yyawemycs obecneumsaetcs coboga Belibopa yaoOGHOro nyTh peLleHmnst HETUMOBbIX
3aJaHuit.

3aknioyeHue

PaspaboTtaHa «KombuHMpOBaHHAA AuAaKTUYeCKas MHTepPaKTMBHaA nporpammHas cuctema» (KOUMC) -
obyyatollas nMporpaMMHas  cUCTEMa  KOMMIEKCHOrO  HasHaueHusi, obecneuvBaiollas — OpraHu3aumio
penpoayKTUBHOW (y3HaBaHWE W BOCMPOM3BEAEHME) M NPOAYKTUBHOM 3BPUCTUYECKON y4ebHO-NO3HaBaTENbHOM
[EATENbHOCTM  yYalMXCs B YCMOBMSIX MOCTENEHHOCTM U 3aBEPLUEHHOCTM OOYYeHMst MpWU  3aMKHYTOM
HanpaBneHHOM aBTOMATUYECKOM YNpaBfeHUU.

PaspabotanHas KOWIMNC oGnapaeT HayyHOWi HOBWU3HOW, a WMEHHO: OHa obecreynBaeT 3aMKHyTOe
HanpaBneHHoe  aBTOMATMYeCKoe MOodTanHoe  YnpaBfieHMe  MPOAYKTUBHOW  3BPUCTUYECKOA  y4ebHO-
no3HaBaTENbHOM [eATENbHOCTBIO Y4allerocs nocpeacTBoM Oroka BK3yanbHO-CYrrecTUBHOM 0BpaTHON CBS3N
B COYETaHNM C BIOKOM KOMMBIOTEPHOTO MOAENMPOBAHNS.
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TOWARDS E+LEARNING,
OR HOW TO INCREASE THE LEARNING INTO E-LEARNING

Rositsa Doneva, Daniel Denev, George Totkov

Abstract: It is discussed some changes in the traditional e-learning notion on the point of view of R. Koper’s
question 'where is the learning in e-learning?’. We put a focus on the conception of learning as a management
process and present the project Bulgarian Educational Site (BEST) — a possible answer to Koper’s question.
The BEST is a virtual learning environment, based on the following principles: learning is a goal-directed and
didactics-managed process; learners may define their own learning objectives, monitor and regulate the learning
process; collaborative e-learning is more effective; etc. The BEST is based on two famous e-learning systems
(Moodle, LAMS) and Plovdiv e-University (versions 1.0 and 2.0). The paper brings up a mater about the new
‘electronic’ pedagogy and proposes an approach for pedagogical modeling and interpretation of e-learning
applied in the BEST.

Keywords: e-learning, management of the learning process, didactic methods, Moodle, LAMS

ACM Classification Keywords: K.3.1 Computer Uses in Education — Distance learning, K.3.1 Computer Uses in
Education Collaborative Learning, H.5.3 Group and Organization Interfaces — Asynchronous interaction,
Web-based interaction

Introduction

The educational process is based on pedagogy — the methods used for teaching and learning, and the ‘teaching
objects’ in a course, such as assignments, learning activities, objectives, prerequisites, etc. There are three
options for any learning technology when it comes to model didactic approaches: pedagogy-neutral (supporting
no pedagogy at all), pedagogy-standard (supporting a single pedagogy) and pedagogy-driven (supporting
a diversity of pedagogy). A great part of the contemporary software tools and technologies in the e-learning field
can be characterized as subject-dependent (reorganized for specific fields and users) and pedagogically
neutral (they don’t support or provide any kind of methodical strategies and more specifically they don’t specify
ways for interpretation of learning content and objectives that are dependent on other conditions). They are
‘neutral’ especially in relation of the logic of interpreting of the course content while no learning requirements are
specified. On the other hand, there are hundreds of different pedagogical models and strategies. As recorded by
many authors: learning is different from consuming content learning and the implementation of one pedagogical
model/strategy is not the right direction for e-learning researches and standardization. For example, the course
may consist entirely of activities without any learning content and thus its implementation in or transfer to
a ‘pedagogy-neutral’ or ‘pedagogy-standard’ system would be difficult.

On our point of view, the topic of the day for the e-learning researches could be expressed with the concept
‘etlearning’. The term ‘etlearning’ is used by us to note e-learning principles, technologies, means and tools but
with potentialities to be applied in a wide spectrum of subject domains and according to different pedagogical
strategies.

In the paper is presented a project for development of a virtual learning environment, named BEST'. The goal of
the project is to implement the e+learning idea.

' Bulgarian Educational Site
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Didactics: from e-Learning to e+Learning

In nowadays, the e-learning educational paradigm gains more and more popularity, both as an alternative or as
an integral part of the traditional learning. It is natural that the e-learning educational paradigm has to adequately
reflect the well-known didactic principles of the traditional learning, but at the same time it has to implement some
fully own, specific characteristics that could be showed out by the comparison of the main elements of
the learning for the two paradigms (Table 1.).

Type (in respect to the educational paradigm
Element — ype (i P ueal P '9 )
Traditional E-learning
Main objective Preparation for life and work Providing of gn (.enwronment for sellf-determlnatlon
and self-realization of the personality
Knowledge From th? past (“school of the From the future (“school of the thinking”)
memory”)
, Teaching the learners certain Creation of own world model with active work of
Learning process .
knowledge and skills the learners
Learner Ob!ef; t of the pedagogical Subject of the cognitive activity
activities (effects)
Type of the relation Monological Dialogical
teacher - learner
Learner activity Reproductive, “reactive” Active, creative

Table 1. Main learning elements for two educational paradigms

The e-learning essence and characteristics summarized in the above short comparison, together with the fact that
the e-learning pedagogical technology is based on virtual learning technologies and wide use of ICT in its
implementation and delivering, shows that some additional didactic principles should be further formulated for
the case of e-learning:

e communication (openness of the communication forms and tools);

« interactivity (indirect personal interactions student-student, student-teacher, etc.);
«  control (strict regulation and management of the activities using ICT);

» suitability (avoidance of unnecessary and pedagogically ungrounded use of ICT);
o flexibility (e.g. choice of time and place for learning);

o  practical orientation of the content and the activities;

e case studies (the interaction during the learning process has dialogical and case oriented nature due
to virtual simulators and communication);

o  problem-oriented nature of the content and dialogical nature of the interaction during the learning
process;

« principle of the supporting motivation;
«  module-block principle in the educational programs and the learning activities.

We will go further analyzing the recent changes and challenges affecting the pedagogical aspects of e-learning
environments and thus giving the grounds for investigations related to e+learning.

The contemporary e-learning courses are purposed mainly not to present the pure scientific knowledge, but to
solve vocational training tasks. The main criterion for the choice of the taught knowledge is its applicability to
specific professional tasks. As a result, there is a transition in the process of creation of the course learning
content — it is not based on the subject principle. In the same time the requirements to the educational methods
and forms are significantly changed as well as to the preparation of the teachers for their new role in
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the teaching/learning process. For example, various individual and group learning activities (working with learning
materials and information) become predominant. The nature of the relationship teacher-learner during
the learning process is vastly changed together with their typical behavior.

The importance of universal (methodical) knowledge for assessment and prognosis of the future is increasing.
The requirements to educational organization methods and forms and in particular to the preparation of
the educators for their new role in this process are changed significantly. Individual and group forms of active
work with the learning materials and information become predominant. The type of activities performed by
educators and learners is vastly changed together with the nature of the relation between them during
the learning process. There is a tendency for the learner to become a full-fledge subject during the process of
solving learning and professional tasks — with the support and collaboration of the educator.

The discussed changes in notions related to the personality, as well as the experience gained in
the implementation of the new educational forms through e-learning environments allows the formulation of some
specific didactic principles definitive for the e+learning platforms:

e organization (the content of the learning materials and the organization of the learning process should
be built on the basis of the major learners’ activities);

e support (creation of a user-friendly environment for learning process support);

« effectiveness (optimal combination between the different management forms of the learning activities
of the learners, economical suitability);

e modularity (learning courses represent subject fields and for that reason the curriculum may consist
of different courses depending on the individual and group educational necessities);
 individualization (of the knowledge and grading of specific learners);

o openness (participation of learners with different input level, without interruption of the work; with
specific educational needs, etc.).

o personality-oriented nature of the educational curricula (marketing approach, consideration of
the educational necessities of the learners);

o  activeness and independence of the learners as major subjects in the learning process;
o reflexivity (learners’ awareness of the content and the ways to participate in the learning activities,
and especially - of their own personal development and acquisitions);
o variety of the educational curricula —the learning content should reflect multiple viewpoints to
the problems and their possible solutions.
The reasoning expressed above is forced by the R. Koper's question 'where is the learning in e-learning?’ [Koper,
2001b]. In the following sections, the changes in the traditional e-learning notion are discussed on this point
of view. We put a focus on the conception of learning as a management process and present the project
Bulgarian Educational Site (BEST) — a possible answer to Koper's question.

E+Learning: Concepts and Background

The proposed approach to development of e+learning platforms means that they should provide:

« for the teacher — tools for expressing the above didactic principles according to different pedagogical
strategies, appropriate for the regarded subject domain, teacher's preferences, learners’ profile, etc.;

o for the learner — possibilities for personalized, adaptive and active learning according to its
knowledge level, learning results and preferences related with time, way, psychometrics
characteristics, etc.;

o as a whole (for all players in the e-learning process) — comprehensive and complete support for
the e-learning process during the whole life cycle, including portability and reuse of materials and
courses.
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In the last years a number of projects related to this approach are performed, for example, EML [Learning
Activities, 2006], Moodle [Malikoff, Dougiamas, 2005], LAMS [Ghiglione, 2005], PeU (Plovdiv electronic
University) — ver. 1.0 and 2.0 ([Totkov, Doneva, 1998], [Totkov, Somova, 2002], [Totkov, 2003]), etc.

EML (Educational Modelling Language) is a semantic notation of complete units of study developed as
a mean for expressing various pedagogical models in order to support reuse and interoperability [Koper, 2001a].
The modeling is done with use of the UML [Unified Modeling Language, 2004] and the binding is in an XML
schema. A unit of study is the smallest unit providing learning events for learners, satisfying one or more
interrelated learning objectives2. The unit of study could be a course, a study program, a workshop,
a practical, or lesson, that is delivered through online learning, blended learning or hybrid learning.

Moodle is an open source course (and content) management system in which activities are at the heart of
the system. Moodle was designed on base of social constructivism. Constructionism asserts that learning is
particularly effective when constructing something for others to experience. The students could be considered as
actively engaged in making meaning. Teaching with that approach looks for what students can analyze,
investigate, collaborate, share, build and generate based on what they already know, rather than what facts,
skills, and processes they can parrot. Moodle has modular design that makes it easy to create new courses,
adding content that will engage learners. This modular object-oriented dynamic learning environment possess
intuitive interface that makes it easy for teachers to create courses. Teachers and students require only basic
early acquired from Internet browser skills to begin learning, which makes last one very simple and user-friendly
platform.

LAMS (the Learning Activity Management System) is a software tool for designing, managing, and delivering
online collaborative learning activities. The system is based on the concept of Learning Design theory
[Dalziel, 2003]. LAMS has an intuitive interface with a visual authoring environment that allows users to create
sequences of learning activities with very little effort [LAMS, 2004]. LAMS offers lecturers a structure on which to
build their lessons. The person delivering the lesson does not necessarily need to be a subject expert thus
making a case for using LAMS for cover lessons.

The PeU 3 is a contemporary e-learning platform for cooperative development of learning materials, dynamical
generation of courses and automated learning, managed by the previously developed plan of the learning
process. The special graph representation of the learning process (plan) allows expressing appropriately
the learning process according to different didactic methods. This PeU feature shows its key difference from
some e-learning systems offering content-centric learning models.

We will omit the detailed comparison of the all existing regarded systems and will point out only fucntionalities
that are realized in LAMS, in PeU, or in both:

A). Both in LAMS and PeU: models of the learning process, learning management with different interpretations
(depending on the user) of one and the same model, etc.;

B). In LAMS, but not in PeU: open source, possibility to include learning activities of communication type
(Chat, Forum, etc.) in (linear) order of activities, support of several klinds of weekly schedules; ‘simple’
design and user friendly interface based on common conceptions and rules, etc.;

C). In PeU, but not in LAMS: not linear structure of a learning course (and of learning materials too) using
logical and control structures (and, or, case, while, join, split, etc.), and as a result — the system is adaptive
to the learners; learning based on concepts (including generation of a learning plan based on a given
Concept Map in PeU 1.0); powerful test system based on pedagogical requirements; wide user typology
(authors, teachers, managers, local and system administrators, guests); administrative subsystem (including
learning process management of student groups with different curruclum), etc.

2 |t can not be broken down to its component parts without loosing its semantic and pragmatic meaning and
its effectiveness towards the attainment of learning objectives.

® Plovdiv Electronic University
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The BEST Model of e+Learning

The crucial moment in realization of the unique characteristics of the e+learning platforms is the possibility for
implementation and individualized interpretation of different pedagogical strategies. To deal with this the BEST
platform supports two key models — the well-developed adequate model of the learning process and
the model of the knowledge in the studied subject domain (SD).

Model of the Learning Process

The necessity of modeling of the learning process ensues from the following observation: the learning process
does not consist only of “absorption” of learning content, learners that are not active in the learning process do
not learn well; therefore the adequate modeling of the teaching/learning process, in all its completeness and
variety, is essential for the success of the e-learning.

The BEST model/plan of the learning process* (MLP) is an explicit representation of the learning process logic
(‘learning flow’) depicted visually by a graph structure. The MLP graph consists of interlinked learning objects
(LO), where an LO could be: a content element (core learning material or additional learning material as
dictionaries, useful links to virtual libraries and other electronic resources, software tools for creation and solving
problems, writing homework, constructing texts and so on), a learning activity (self-assessment, examination,
group activity — consultation, forum, discussion, etc.), a teacher impact (feedback, marking, etc.) or a control
(decision-point, sequence, choice, parallel combination etc.).

Thus, the MLP allows the both:

o The definition of the ‘learning flow’ in a e-learning course, i.e. it could be considered as dual
specifications, specifying the didactic logic and in the same time the content and active objects
(all tools for the educators and the learners accompanying the learning process);
The described BEST ‘pedagogical meta-model’ allows courses to be created for different didactic
methods. This feature expresses the key difference from some e-learning systems offering content-
centric learning models and is the merit to call the BEST approach ‘pedagogically-driven’. The high
level of abstraction and flexibility makes the BEST MLP a very powerful tool for expressing very
different learning scenarios, including personalized learning.
In addition the MLP include metadata elements describing the modeled e-learning course on a meta-
level (as the course learning objective, the learning outcomes, author, creation date, etc.).

« The interpretation of the e-learning course, i.e. execution (on-line learning), registration and control of
the course ‘learning flow’.

The process of MLP interpretation allows the learning content (electronic materials which are actually
static) to be presented to the learner in a proper manner. But what is more important it provides
a complete on-line support of the complex virtual learning process, characterized by dynamics and
variability, adaptation to specific learners, asynchronous or synchronous participation in the elements
of the learning (e.g. in team work), subjective (done by the teacher) and objective (done
automatically) assessment and marking, etc.

The interpretation is performed on the basis of the MLP but also using the explicitly supported model
of the learner (including its profile, preferences, etc.). Thanks to this could be said that BEST
supports and individualized and adaptive learning (e.g. the results of the learner's assessment or
activities are able to influence the virtual learing process). The learners may define their own

* Called by some authors “learning design’
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learning objectives, monitor and regulate their own learning process and not the last, their learning
is embedded in a social context; (collaborative learning).

A significant difference between the BEST approach and the previous works lies in the possibility to
interpret the MLP of a given course from the different viewpoints (e.g. the viewpoint of a teacher,
alearner, a guest and so on) and thus provide necessary services for different types of users.
This means that using one and the same MLP for example, the teacher can test and check
the course, the learner can learn the course.

Another important application of the MLP interpretation is the quality assurance of the modeled
e-learning course — measuring of the educational quality on the basis of the MLP metadata and
the learner’s results and marks.

Model of the SD

This model is a representation of the knowledge in a scientific or application SD (e.g. mathematics, cultural
science, economics, psychology, electrical engineering, law, etc.) that could be a subject of the teaching/learning.
According to the BEST approach this model is developed applying the methods of the Conceptual Modeling,
therefore it is called Conceptual Model of the SD (CMSD). The BEST CMSD again has a dual purpose:

Representation of the knowledge in the subject domain as ontology, structured according to the basic
concepts of the SD. The elements of the model are coherent parts of the knowledge content called
reusable learning objects (RLOs). RLOs are described by corresponding metadata elements,
characterizing its entity regarding different points of view: informational (author's name; subject; file
name, data and time), descriptive (study level, learning hours, etc.) and conceptual (concepts from
the SD presented).

Automatic generation of an e-learning course in the modeled SD using (in addition to the CMSD)
a definition of the course subject, the learning objective, the study level etc., all expressed in
the terms of the SD concepts.

Other BEST Ideas and Principles

The BEST platform implements the following additional important features that give the merits to classify it as
a virtual e+learning system:

full independence of the supported e-learning from the application field — studied subject field,
learning activities, form and mode of learning, educational necessities of the learners, learning and
teaching methods, etc.;

intelligent support to the process of creation of learning materials and assessment tests (including
multimedia tools, automated linguistic processing, test generation, etc.);

web-based on-line learning, teaching, authoring and administration supported by various
collaborative and communication tools;

conversion to standard formats suitable for export to other e-learning systems, including conversion
to e-books for autonomous browsing;

automatized forming of groups of learners (thanks to the models of learners) according to similar
educational needs and/or level, for studying the course or for team work, etc.

Finally we could summarized that the BEST environment provide complete support of the virtual e-learning
process in all its dimentions, for all players and during the whole life cycle.
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Conclusions

The BEST system is realized on the basis of three of the already mentioned systems (MOODLE, LAMS and PeU)
and is fully integrated with LAMS (in relation of activity and course format, web-services, database, LAMS
repository etc.). The experiments with the beta-version of the BEST, are encouraging, and confirm
the correctness of the project decisions.

The new approach discussed here changes the traditional e-learning notion, in the center of which is the learning
object (material) and puts a focus on the conception of learning as a management process. The paper brings up
a mater about the new ‘electronic’ pedagogy in e+learning systems and proposes an approach for pedagogical
modeling and interpretation applied in the BEST virtual environment.
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BU3HEC-NPOLIECC NMPOEKTUPOBAHUA KOHTEHTA
ana AMCTAHLMOHHOIO OBYHEHUA

A.l. Jlynes, I'.10. LLimeneBa

Pestome: OKkoHOMUKa UHGhOPMALLUOHHO20 obuiecmea, OCHOBAHHO20 Ha 3HaHUSIX, mpebyem OMKpbImocmu
U 2ubKocmUu WKOMbHO20 U yHUBEPCUMEMCK020 0bpa3osaHusi, a makxe 8HeOPEHUST HenpepbisHO20 06pa3osaHus
8 meyeHue npogheccuoHanbHol desmenbHocmu. 3mu 3adadu hosgornsgem pewams OUCMaHUUOHHOE 0byyeHue.
Akmususauyuu npouyecca cnocobemeyem passumue MIHmepHema u web-mexHonoauli, npedocmagusliux Hosble
803MOXHOCMU 8 pa3gumuu 0aHHOU (hopMbI 06YHEHUS.

YuuTbiBas pa3BuTHe pbiHKa AMCTAHLMOHHOTO 0ByYeHNs, BO3HUKaET HeobxognmocTb pa3paboTku 6onbLLoro psaa
3NEKTPOHHBIX y4ebHO — MeToamyeckux komnnekcos(3YMK), GusHec-npoLecc Npon3BoACTBa KOTOpbIX Tpebyer
aBTOMaTu3aumn. B AcTpaxaHCKOM rocynapCTBEHHOM YyHuBepcuteTe Oblfl NPOBEAEH PEUHXUHMPUHT BU3HEC -
npouecca MNPOEeKTUPOBaHUS KOHTEHTA AN OUCTAHUWMOHHOTO OOyYeHUs C Lenbl0 YMEHbLUEHWUS BPEMEHU
NOAroTOBKM 1 yAewesneHus crommoctn OYMK B xoge peanusauwm KoToporo Obina npeanoxeHa
 NoATBEpXOeHa akcnepTamn mMogenb CTpykTypbl AYMK, oteevatowwas TpeboBaHMAM MHTEPHET - TEXHOMOTUHA,
BKIIOYaloLLas KOMMOHEHTbI Ans y4ebHOro npouecca U NpOeKTUPOBAHWA KOHTEHTa, Oblna MOAepHU3MpoBaHa
mozenb 6usHec-npouecca npoussoactea AYMK, nossonsioLias yMeHbLUINTL BPEMS M 3aTpaThl Ha NPOU3BOACTBO
KOHTEHTa 3a CYET BTOPUYHOTO MCNONb30BaHMS y4ebHOro matepuana 1 ero nogbopa npu MOMOLLM NOUCKOBOM
cucTeMbl, 40OABNEHHOM B CUCTEMY YNpaBneHUst AUCTaHUMOHHbIM 0By4eHreM, kpome Toro, Bbina paspaboTtaHa
MoZenb pacnpefeneHns CpeacTB Ha onnarty CToumoct komnoHeHT OYMK u aBTOMaTW3MpoBaH npouecc
(HOPMMPOBAHMS TEXHUYECKON, KOPUAMYECKONA 1 IKOHOMWYECKOM JOKYMEHTALMM Ha ocHOBe 6a3 aaHHbix ACY BY3.

BusHec-npouecc AMCTaHUMOHHOTO 06y4YeHWst Ha OCHOBE VIHTEpHET - TEXHONMOMMA MOXHO paccMmaTpuBaThb kak
nocnegoBatensHoCTb  npoussoactea  JYMK, nogroTtoBku ThOTOPOB U 00yyeHust ctyaeHToB  (Puc.1.)
C 1CNONb30BaHeM VHTEPHET — TEXHOMOTUA.

HORMETMEHS A AOKYMEHTALMA

J¥MK

Sakas fekaHaTA

30 PaspafioTra J¥ME

CMKoK

npenogasaTensi Mg roToska TeOTORO

TeTREE

OfyHEHME CTYAEHTOE By CHMKH

CRMCOK CTYREHTOE

kadenpbsl

PRU 0O ATY JeksHaTel

Puc.1.0yHKUMoHanbHas mogernb 6usHec — npouecca 06yyeHus
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PaspaboTka y4eBHOro KOHTEHTa SIBNSETCH O4HOW M3 Hambonee TPyAOEMKMX 3adady Mpu OpraHnsauuu CUCTEMbI
ANCTaHLMOHHOrO 0BYyYeHNs, YTO SBUINOCH NPUYMHON UCCeSoBaHMS UMEHHO npouecca noarotoeku JYMK.

AHanus cTaHaapToB, 3apybexHbiX CUCTEM ynpaBneHus obyyeHneM W CoaepkuMbIM OByYeHMs, anroputMoB
pa3paboTkm SNEKTPOHHBLIX Y4ebHbIX MaTepuanoB, Mokasan, YTO OTEYECTBEHHblE CUCTEMbl YNpaBleHus
0by4yeHneM He cogepxaT (hyHKLMM ynpaBneHns KoHTeHToM. OByyatoLemycs MoryT ObITb NPeanoXeHbl FOTOBbIE
y4eBHbIE KOMNMEKChI, NOArOTOBKA y4ebHOro MaTepuana npoBOANTLCA Ha 3Tane NPOEKTUPOBAHMS HOBOTO Kypca.
B HacTosiee Bpemsi GusHec-npouecc pa3paboTku y4ebHbIX MaTepuanoB SIBMSIETCA COBOKYMHOCTbIO pabor,
NPEACTaBNEHHbIX Ha pPUCYHKe 2. AHamM3 MO3BOMAN BbISIBUTH CPEAM HWUX MPOLECCHI, peopraHn3aums
1 aBTOMATU3aLMsA KOTOPbIX: COKPATUT BPeMSt Ha pa3paboTKy KOHTEHTA, YMEHbLUMT CTOMMOCTb paspaboTku
HOBOrO y4ebHOro martepuana, no3eonuT u3bexatb aybnmpoBaHusi B 6ase y4ebHOTO KOHTEHTA MOBTOPSIOLLMXCS
eauHNLY y4ebHOM MHGopMaLK, NO3BONUT OPraHW30BaTb SNEKTPOHHBIA AOKYMEHTOOO0POT, COMPOBOMXOALLMNA
npouecc paspabotkn JYMK.

HopraaTueHaA
AOKYMEHTEALMA

DOpMUpOE aHKE

3akas fekaHaTa Oi MPWERSE Ha
paspadoTry

IYME

PacueT,
Y TR JEHHE
CMETEI HA
paspafioTry

2

Moy roTaEkS
COME0E OHTENEHE
LOKYMEHTOE

3aEHHA 3B TOREM

PaspaboTrs
MATERHANDE
IYME

MaTepuans 3¥ME

Ha CEpEEpe

PRLI A0 ATY

PPL DI ATY

Puc. 2. dyHkuMoHanbHas Moaenb busHec-npoLecca NpoekTupoBaHus koHTeHTa AS-IS (B HoTauum IDEFO).

C uenbto aBTOMatM3auum nobopa BTOPUYHO MCMOMb3yeMbIX pecypco, Obina paspaboTaHa M BCTpOeHa
B naTtdhopmy AMCTaHLMOHHOTO 0By4eHWs MOMCKOBas cucTeMa, No3BONstoLLas aBTopy paspabatbisaemoro QYMK
nonyyatb MHAOPMaLMI0 O FOTOBbLIX Y4ebHbIX eauHMLaX (MeKumsx, NpakTUYeckux, TecTax) W, NPOBEAs aHanu3
CamOoro KOHTEHTa, UCMONb30BaTh UX eLLe pas, BKIYMB B HOBLIN y4ebHbIN komnneke (Puc.3., pabota 4).

[Ansa noucka umetolencs y4ebHOM WHGOpPMaLMM C LeNblo BKIIOYEHWS B COCTAB HOBOTO KOMMIEKCA Kaxayto
yyebHyto egunnnuy SYMK goctatouHo cHabauTb 10 kaTeropusmm MeTagaHHbIX.

B nx cocTas BXxoasT:
- KaTeropuw noucka:
O Tewma (Mogynb),
O KroYeBble CMoBa,
O Kraccbl noucka (nekuus, nabopartopHasi, CeMUHap, TecT),
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- ONUCaHWS y4eBHbIX EAMHULL:

WHAEKC LNTUPYEeMOCTH,

o0bem Mo BpeMeHM (KONIMYECTBO ayAMTOPHbIX YacoB, Ha KOTOPOE paccynTaH Matepuan),
TMN NpeAcTaBneHus Matepuana (Tun daina),

nokasaTerb YPOBHS YCBOEHWS y4eBHON eanHULbI (o),

nokasaTenb YPOBHS NpeacTaBneHuns yyebHon eguHnLbl (),

O O O O o o

rnokasaTerb YPOBHSI 0CO3HAHHOCTW Y4eOHOM eanHULbI (),
- CTOMMOCTb y4eOHOM eANHMLbI.

3apaBas TEMY, KNo4YeBbIE CINOBa UIK Kracc noucka aBTop CHadana aHann3npyet onucatenbHble MeTadaHHbIEe,

a3aTeM YXe M caM KOHTeHT. [lupakTudyeckue mnokasatenu o, [, y NO3BONSOT MPaBUMBHO BbICTpanBaTh
BblGpaHHble y4eBHble eAMHULI KOHTEHTA B HOBOM Kypce.

Kpome BHYTPEHHMX pecypcoB Anst 0by4eHUst MOryT WUCMONb30BATLCS TOTOBbIE BHELWHME Y4ebHble MaTepuarsl,
noaTomy B GusHec-npoLiecc Gbin A0GaBNEH aHanM3 kak BHYTPEHHMX, Tak 1 BHELWHWUX pecypcos (Puc.3., paboTa 2)
C LIENbI0 MCMONb30BaHKS B KAYECTBE BTOPUYHO UCMONb3YEMbIX.

[lanbHenAwwnit aHann3 6usHec-npouecca paspabotkm OYMK nokasan, 4To NOArOTOBKA COMPOBOAWUTENLHOM
JOKYMEHTaLMW NPOBOAMTLCS Ha OCHOBE MH(opmaumun, pasmelleHHoi B 6asax ACY BY3, Ho otcytcTyeT
nogcuctema npoeogsilas pacyeTbl Ha 6ase aton uHdopmauuu (Puc.3., pabora 3).

Takum 06pa3om, € Lienbio OpraHn3aLn aneKTPOHHOro AoKYMEHTo060poTa, bbinn 06beanHeHbl npouecchl 2 1 3
(Puc.2., pabotbl 2,3).

Peoprannsaums GusHec-npolecca C Lenblo YCKOPEHWs W yaewesneHus nogrotoBkn OYMK ¢ nomolybio
MOWCKOBOM CUCTEMbI, @ TaK Xe aHann3 noTokoB MHdopmaumn ACY-BY3 no3sonunu npousBecT PEUHXUHUPUHT
Ou3Hec-npoLiecca NoaroToBKM KOHTeHTa (Puc. 3.).

HOpMETABHAA BOKYMEHTALMA, CTAHAART

3 “' DOpMHEOEEHAE |,
aHEs aRHAaTA a3 Ha
paspaboTry

CMETS CTOMMOCTH
3YMK I¥MEK

L

i Pafioqes TexHMEcKDe
AHEMAS BHEUHMY FA0BLem BHE WHIY pediico JRAHHE

PECHICOE

L

TexHIBCKOE

JREHME
Crmcok
MPENA3BATENER Mo roToBkE
J B COMPOBORMTENbH

- Cnyxednoe
sate
L AOKYMEHTELYM

MOAEREAENEHHA
QR Tpadut paEQT
YgbHeie MNaHG! 2 ' avans

BHYTHEHHMY

Pafiosne y4edHbE PECYRCOE
MaHs!

CMETA CTOMMOCTH

Paspalo RS
offyHeHia Cfibam BTORKYHE HENONL3YEMBL: JECYICOE

METERMANDE
W RSB LEHHE
HA CERBERE

KONW4ECTEO AETOPOE

PR L0 ALY

Puc. 3. dyHKumoHanbHas mogernb busHec-npouecca npoekTupoBaHus koHTeHTa TO-BE (B HoTauum IDEFOQ).

AHanus v peopranusauus npoueccoB 4 n 5 (Puc.2., pabota 4,5) no3sonunu nepeitn Ha «MOZYMbHYO»
NOArOTOBKY MaTepuarna u paBHOMepHO 3arpysuTb paboTtor aBTopa v nporpammuctoB (Puc.3., pabota 5).

[ins onucaHns noruku B3aMMOAENCTBUS MHOPMALMOHHBIX MOTOKOB AeKOMNO3upyem npouecc 5 (Puc.3).
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.o VIHCTRYHLA PaspatioTia
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Pwvc.4. PaspaboTka matepuarnos u pasmelleHne Ha cepeepe O (8 HoTauum IDEF3).

[MpeacraeneHHas NOCNeaoBaTENbHOCTL BhINOMHEHNUS pabOT Npu AanbHENLIEN 4EKOMMO3NLMM SIBISIETCS OCHOBOM
ans  hopmMupoBaHus rpacdvka pabot no cosganuto Hoeoro JYMK, reHepupyemoro aBTOMATU3MPOBAHHOM
CUCTEMONA.

B AlY yxe cywectByeT aBTOMATM3MPOBaHHAs CHUCTEMA YMpaBneHusl, coaepxallas Oonbluyt YacTb
Heobxogumoi ansg pacyeToB WHdopMaumm (6asbl y4ebHbIX NMnaHoB, CMMCKW NpenogaBsatened W T.4.), Aanee
nnaHupyeTcs aBToMaTU3auus OyxranTepuu, OeKaHaToOB C LEMbio CO3AaHUS eAuHOM aBTOMAaTWU3WUPOBAHHOM
cuctembl BY3a. B xoge wuccnegoBaHus 6bino  peanu3oBaHO CO3AaHWMe MOACUCTEMbl  «[uUCTaHUMOHHOE
0ByyeHne», OCYLLECTBNALLEN SNEKTPOHHBIN LOKyMEHTO0BOPOT Ha ocHoBe 6a3 AaHHbIX ACY - BY3.

MoarotoBka TEXHUYECKOW, OPUAMYECKON M 3KOHOMWYECKOM [OKyMeHTauuu ans obecneyeHus npouecca
pa3paboTKM ANEKTPOHHbIX Y4EBHO — METOOMYECKNX KOMMNEKCOB TpebyeT paboThbl C JOKYMEHTALMEN PasnnyHbIX
nogpasgenenun BY3a, Takoh kak npukasbl, yyebHble nnaHbl cneuuanbHocTen, paboune yyebHble nnaHbl
cneynanbHoCTe!, BPEMEHHbIA  BHYTPWUBY30BCKMA CTaHaapT nogrotoBkn JYMK, pgpyras HopmaTtuBHas
[OKYMEHTaLWS, CMETbI CTOMMOCTI 06Y4EHNS OQHOTO CTyAEHTa CneLnanbHOCTH, PasnnyHbIe CNPaBOYHUKY.
OcHoBHas 4acTb MUCMOMnb3yemMon MHGopMauun pasmelieHa B 6a3ax gaHHbix ACY - BY3, noatomy, ¢ Lenblo
n3bexanus oy6nmpoBaHus 4ENCTBUN U JOKYMEHTOB, MO3BOMSIOLMX CYLLECTBEHHO YCKOPSATb MPUHSATUE PELLEHUH,
noBblwaTh 3MEKTUBHOCTL ynpaBneHns, 3t 6asbl LenecoobpasHo MCMonb3oBaTb Ans  NOLATOTOBKM
COMPOBOAUTENbBHOI AOKYMEHTALMM.
PaspaboTaHHas nogcucTema ancTaHLUMoHHOro 0byyeHns sBnseTcs ogHom u3 nogeuctem ACY-BY3 .
[Ana nogrotoBku [oKymeHTaumu, obecneumBatoweit BusHec-npouecc paspabotkn OYMK, 6bina cospaHa
noacvcTeMa ANCTaHLUMOHHOMO 0By4YeHus, KoTopas No3BONSET:

- paccuutatb cmeTy cTonmocT AYMK no gucumnnuHam cnelmanbHoCTy,

- chopmMMpoBaTb TEXHUYECKOE 3aaaHue Ha pa3paboTky y4ebHbIx MaTepuanos,

- cthopmmpoBaTh CnyxebHble 3agaHus Ha paspaboTky JYMK ¢ yueTom KonnyecTsa aBTopos,

- TpOBECTM KOPPEKTMPOBKY TEXHUYECKOro 3afaHus (o6bema M CTOMMOCTW paspabaTbiBaeMblX
MaTepuarnoB) C y4eTOM BHELLHUX 11 BTOPUYHO UCMONb3YEMbIX PECYPCOB,

- ctopmmpoBaTh rpaduk paboT Ha OCHOBE TEXHOMOMMW «MOLYNbHOW pa3paboTku MaTepuarnosy.
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B cooTBETCTBMM C yKa3aHHbIMK MOMb30BATENAMM CUCTEMbI NOTMYECKAs  CXeMa OCYLLECTBMEHWS KIMEHT-
CEpBEPHOIA TexHoMorun npu obecneyeHnn MHEOPMALMOHHON NOAAEPXKKA C UCMONb30BaHNEM UMeloLmxcs Ba3
paHHbIX ACY BY3 npeacrasnsetcs cnegytowmum obpasom (Puc. 5.).

( \ [HaHHble n3
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PPL 0O AY
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Puc.5. NTornyeckas cxema B3anMOgeNCTBUS NOACUCTEM
(dyHKUMOHaNbHas Mogenb (POPMMPOBaHNS JOKYMEHTALMM).

Mpouecc nogrotoBkm JYMK (Puc.6) HaumHaeTcs C NpUHATUS pELeHMst M NOAnUCcaHusl Mpukasa Ha
NCNOMNb30BaHNe TEXHOMOMN AUCTAHLUMOHHOMO 0ByyeHus B y4eBHOM npoLiecce no TOi UK MHOW CneLnanbHOCTH.

3aTem cocTaBnseTCa 1 yTBepxaaeTcst cMeta croumocTn AYMK ykasaHHOW CrelmanbHOCTM, KOTopas U SIBMsieTcs
OCHOBaHVeM [nsi NOArOTOBKM TEXHUYECKOrO U CryxebHOro 3aaaHuns Ha nogrotoBky Matepuanos JYMK.

lMocne noanucaHns CMeTbl Ha3HaYakoTCA aBTOPbI M (HOPMUPYIOTCA paboune TeXHUYECKUe 3adaHus cogepxalime
06bEM 1 CTOMMOCTb MaTEPUANoB Kaxaoro y4ebHO — METOAMYECKOrO KOMMIEKCa, 3aTeM aBTopam npeanaraetcs,
Nnonb3ysicb NOUCKOBOW cuctemon nnatdopmel 4O npocmoTpeTh M oTobpath Heobxoaumble Ans Hosoro QYMK
W yxe umerLLmrecs B cucteme y4ebHble Matepuansl. Mocne aToro GopMUPYIOTCS OKOHYaTENbHbIE TEXHUYECKME
3a[aHNs C Y4eTOM YMEHbLUEHWUS CTOMMOCTM MaTepuanos, MOCfe PefakTMPOBAHUS TEXHUYECKMX 3afaHuil
thopmupytoTest cryxebHble 3apanuns, rpauk pa3paboTku y4eBHbIX U METOANYECKUX MaTEPUanoB 1 pasmeLLeHIs
nx Ha cepsepe (Puc.6).
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Pwvc.6.[lnarpamMma noToKOB AaHHbIX MpoLecca NoAroTOBKU CONPOBOAUTENBHON JOKYMEHTaLMM.

Ha ocHoBe npeanoxeHHbIX TEXHOMOIMiA B TEYEHNE OAHOTO rofa bbiny paspaboTtaHbl M NPOBELEHbI:

7 OUCTAHUMOHHBIX KypCOB NMEpenoaroTOBKW W NOBbILUEHUST kBanudukauumn («/icnonb3oBaHne COBPEMEHHBIX
MH(OPMALMOHHBIX  TEXHOMOMMA B NpenogasBaTesilbCKOM  AedaTensHocThy,  «TbioTop  e-Learningy,
«MHbopmaumonHble TexHonoruny ans KK MIAC BY3o. Ora Poccun),

6 obpasoBaTenbHbIX M MPOCBETUTENbCKMX Kypca B pamkax npoekta «CTpaTernyeckoe ynpaeneHue
TEppUTOpUE», ANS  ydawmxcs Lwkon, cTyaeHtoB Bysos u  CCY30B, neparorvyeckux  kagpos
061Lie0bpasoBaTenbHbIX KON, YYPEXOEeHUA AOMONHUTENBHOTO 00pa30BaHMs, CNeuuanicToB GHOMKETHBIX
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COGNITIVE APPROACH TO E-LEARNING IN SCIENCES AND TECHNOLOGIES

Safwan El Assad, Velina Slavova, Gilles Nachouki

Abstract: This article describes the approach adopted and the results obtained by the international team
developing WBLST (Web Based Learning in Sciences and Technologies) a Web-based application for e-learning,
developed for the students of “UVPL: Université Virtuelle des Pays de la Loire”. The developed e-learning system
covers three levels of learning activities - content, exercises, and laboratory. The delivery model is designed
to operate with domain concepts as relevant providers of semantic links. The aim is to facilitate the overview and
to help the establishment of a mental map of the learning material. The implemented system is strongly based on
the organization of the instruction in virtual classes. The obtained quality of the system is evaluated on the bases
of feedback form students and professors.

Keywords: learning assistance trough domain concepts, virtual classes.

ACM Classification Keywords: K.3.2 Computer and Information Science Education

Introduction

Several factors have led to the widespread adoption of on-line learning, but the Web-accessibility of exposed
learning material does not give any guarantee about the efficiency of learning. The added value which
educational technologies may bring to education is predetermined by the manner in which the technological tools
and resources are used for the objectives of instruction. That requires reinforcing the influence of distance
learning theory upon instructional design and delivery and redefining the roles of the participants in education.

The analyses of on-line learning have led to the conclusion that the essential discussion should be: how can
a learning process be turned into a model? Several case studies [Altun (2000), Psaromiligkos and Retalis (2003),
Weiner (2003)] demonstrate that the delivery model itself is a crucial factor for the effectiveness of the learning
system. The delivery model embodies the conceptual part of an e-course, which realizes its teaching strategy.
The teaching strategy has to be chosen with respect of the cognitive particularities of e-learning, the specific
subject material, the technological possibilities of the used systems etc. After analyzing these factors for years,
Barker et al. (2003) came to the conclusion that a fundamental requirement of an electronic performance support
system is that it should increase learners’ training performance by enabling them to “learn as they do”. Naturally,
in the context of e-learning systems, that requires the establishment of a corresponding delivery model.

In on-line learning, the learner is left alone with the subject material. This requires an approach matched with the
theoretical model of learning, proposed by Min et al. (2000), where the process of learning is considered as
a student's activity, and instruction as a relatively static condition. However, in order to take on some of
the lecturer’s functions, the learning material has to behave actively and to “react” in an intelligible, autonomous
way. The creation of an autonomous learning system requires the identification of the mechanisms of acquisition
and a presentation of the learning material with respect to its essential cognitive ingredients.

The Importance of Concepts and Relations. A well-known theoretical statement is that the acquisition of
scientific knowledge strongly relies on the creation of a mental image of the domain’s system of concepts and
inter-concept relations [Barsalou, 1992]. The acquisition of structural knowledge is typically related to the internal
meaningful-interpretation of new concepts, including their incorporation into the edifice of already known
concepts. In traditional face-to-face instruction, the exposition of the material is linear; in any case, the lecturer
explains it during a given length of time. From the learner’s point of view, the process of new concept acquisition
demands several “back steps” over the system of new concepts, in other words - it requires some sort of non-
linear process of knowledge clarification.

Within an autonomous learning tool, it is the system itself, which has to ensure these functions. The system is
supposed to give access to different, semantically consistent teaching sequences, by using static substance
‘pieces” of textual and schematic explanations, covering different levels of instructing “one and the same thing”.
That requires a dynamic behavior of the system. In the last few years, a lot of efforts have concentrated on
dynamic learning environment, related to metadata models [Lytras, Pouloudi and Poulymenakou (2002), Alpert
(2003)]. Some of the successful attempts associate concepts’ issues with the system’s components, which
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technologically ensure dynamic behavior. The generation of learning occurrences has to be based on rules,
which guarantee the semantic texture of the result. In the system presented here, it is assumed that consistency
of the material might be attained through the links, provided by the concepts and their inter-concepts relations.
The appropriate method for the achievement of such a task requires a division of the textual-graphics substance
of the subject material into smaller units and, on this basis the generation of learning occurrences by using the
organization of concepts and inter-concept relations.

General Scheme of the Underlying Model

As it is generally done, the course material is organized in a hierarchical tree-like structure. The linear learning
material is divided, as usually, into chapters, sub-chapters and so on. That division leads to smaller pieces of
linear learning material - the so-called “learning modules”. Inside of each learning module, the corresponding
learning material (texts and graphics) is sub-divided into smaller units (Figure 1.). Units are the basic atomic
substance with which the system operates. From a semantic point of view, a unit represents a more or less
autonomous announcement, and from the point of view of the matter — it is a piece of text (often consisting of one
or a few paragraphs) or one scheme.

Titles and subtitles are semantic entities. In view of their further use as building material for dynamic generation,
they form distinct units. All units are labeled according to their order in the linear course with respect of its
hierarchical organization. This labeling makes it possible to reconstruct the learning material in its “teaching”
order.

((9 Module )

CONTENT CONCEPTS

E ¥ GLOSSARY
E 5 8

=] g
EXERCISES =

E

(I LABORATORY
2

J

Figure 1. Learning module - units and relationships with the concepts glossary

New concepts and important old concepts are specified, with their definitions, in a concepts glossary. From
the point of view of the textual substance used, the concepts glossary also consists of units. Units are stored and
organized in a relational database. Data distribution in the database may be presented in two Entity tables —
the Units-table and the Concepts-table. The “Concept-to-Unit” table is to express the relationship between
the concepts and the units in the learning material. The occurrence of a precise couple of labels expresses
the link “this unit deals with this concept’. As all units possess attributes for encoding their disposition in
the hierarchical structure and their links with the related concepts, the generation has a semantically structured
concept-based occurrence of texts and schemes.

WBLST - a Web-based System for Course Delivery in Sciences and Technologies

WBLST is a Web based system for e-learning, which is an implementation of the described model. Currently it is
used in Ecole Polytechnique de I'Universite de Nantes, http://wblst.presidence.univ-nantes.fr/Cobbalt-v2.0/
managing all the support for telecommunications, signals and high-frequencies course inside virtual classes
[ El Assad et al. (2003), (2005)].

As usually in such systems, each student and professor is given an account, enabling to personalize a convenient
mode of learning/teaching. The system provides distant tools for organization, management and supervision of
the learning material, including the introduction of concept-to-units links.
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One central point of the WBLST organisational system is the virtual class. A class gets together a group of
students supervised by a professor. WBLST class provides functionalities for training and communication
between the professor and the students.

In general, three different functional devices compose the application software:
o the administrative device, which allows the administrator to manage the users.
0 the professors’ device, which allows each professor to manage his classes, his class activities and his
learning materials.
0 the students device, which allows each student to manage its class activities.

The professors’ device is used to structure the course and its components, to add, delete or modify the units, the
incorporated concepts and their relations (figure 2).

ﬂ
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Figure 2. Edit chapters structure (chapter, subs chapter, innerlink, keywords)

The text in the section “Content” (fig. 1) comprises the important for the unit concepts and their definitions.
The professor indicates the concepts (keywords and/or key phrases) in each learning unit. That is done in
a simple way, by marking the words in the available text. The tool stores all the modifications performed on
the server’s application. The learning material is imported in WBLST system in HTML format. The files are stored
in the database after processing, in order to give to all contents the same look.

The development of an e-course is an extremely time-consuming and heavy task, as has been reported by
almost all authors, examining the domain. For example, Ryan et al. (2000) suggest one year's lead time for
developing a good web-based course and underline that maintenance by the Course Developer will be needed
throughout the life of the course. Mooney and Martin (2003) calculated the preparation of course material task
approximately thirty hours for each hour of on-line student time. The approach proposed here cannot eliminate
the need for the effort demanded to create the learning material. Concerning the additional effort that one may
suppose is necessary for the concept-based teaching strategy, the developed system includes a simple to use
tool, which runs on the Internet and which allows an easy management, structure and maintenance of the course.
For example, only two hours is needed to completely structure fifty pages.

The Exercises Section offers functionalities for the purposes of tests and exams and includes timing, validation of
correct answers, visualization of correct professor solutions or saving partial works. WBLST provides possibilities
to construct an answer-formula by using a virtual keyboard — a special editor, which operates with previously
defined graphical objects (figure 3). The technology, used for the implementation, is Macromedia Flash, which
has also made it possible to realize the “checking the answer” algorithms by using the incorporated programming
language and the XML client-server communication.
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Figure 3. Interface screen of the exercises section (problem and questions)

WBLST uses various technologies currently available. Most of the application is implemented using JSP, CSS,
JavaScript. The database server is mySql 4 connected to Apache 2 using Tomcat 5.

The device used by the learner provides all the described functionalities merely using the statistical data on the
server (databases and statistical folders) and displays the server’'s generated answer of learning occurrences.
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Figure 4. Virtual laboratory interface

Virtual laboratory is available in the LabWork Section. Learner can find the necessary instructions for building
simulations, access the instructions and find examples of completed simulations with Simulink under Matlab
(figure 4).
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Realization of the Learning Assistance

As explained in the previous parts, the learning assistance is provided throughout the organization of the learning
material and its relationships with the conceptual glossary. Each concept in the particular domain is stored in the
concepts glossary part as a unit containing the “name” of the concept and its formal definition. The “name” of the
concept corresponds to the term “keyword” often used in such technologies, but it can also be a term, an entire
sentence or a graphical object. By clicking on any of these keywords (e.g: code, coding, etc.), the learner has
access to the definition of the corresponding concept, to a hierarchically organized list of “where there is a
reference to it’, to a list of related concepts and, finally, links to web resources or to a dictionary. Concerning
concepts names and definitions, several sources discuss the role of language expression for the
conceptualization and suggest that the language processes play their part in helping students to develop abstract
content [Rosaen et all (2002), Naeve, A. (2003)].

code entropy channel
o
coding
J \‘o
coding of coding of channel

abzolute optitral
optitrial codes
codes

source

Figure 5. Example of a navigation path through concepts

From the practical point of view, the learner can click on a keyword and, for example, choose to see units from
the “content” section, related to the selected concept; to consult the definition; to clarify issues of the related
concepts. Consequently, as is illustrated in figure 5, the learner can navigate over the material through a kind of
graph of concepts, which covers the learning material, connecting the units in another manner. In this way
the navigation becomes flexible between two main modes - following the hierarchy and following the concepts.
The first step of the search gives the learner information about the places in which specific concept is dealt with in
the entire learning material. The result is presented on the screen, where the learner can see the titles of volumes
(part, chapter, subchapter etc.) within which the concept in question is dealt with, as well as the list of the other
concepts, mentioned in the retrieved units together with the concept under consideration.

At the second step of the search the learner has the possibility to clarify the content of a chosen unit by clicking
directly on the corresponding title, or to examine concepts, related to the given concept in the context of a unit.
These searching steps provide assistance for the construction of a coherent mental map of the course,
corresponding to the concepts edifice and to the semantic links introduced. The aim is to provide a visual support
for the creation of a mental scheme of the concepts relations, the size and the ordering of the entire learning
material.

Evaluation of WBLST

The WBLST platform has been developed for improving the learning experience in sciences and technologies for
the students of “UVPL: Université Virtuelle des Pays de la Loire”, by keeping the traditional structure for learning
activities, but moving them to the Internet environment using our concept of virtual classes.

During September 2004 until May 2005 twenty professors from different Universities (University of Nantes
(France), Politehnica University of Bucharest, Military Technical Academy of Bucharest (Romania), New
Bulgarian University of Sofia (Bulgaria), Lebanese University (Lebanon) and different fields of sciences, used
the WBLST platform. Fifteen of them have already used WebCT platform. A questionnaire has been
administrated to them.
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Table 1 Professor’s evaluation of the WBLST platform

Question 1 12 3 4 5

1. How easy was it to enter the virtual classrooms (courses, exercises, 100%
labworks) without need technical help

2. How helpful was the use of virtual classes to follow distant student 100%
activities

3. How easy was the virtual keyboard to enter exercises solution 25% |50% |25%

4. How relevant was it concerning multimedia aspect 25% [60% | 15%

5. How interesting did you find the WBLST platform? 5% 95%

1 “unacceptable”; 2 “can live with it”; 3 “ok”; 4 “good”; 5 “very good”.

The main advantages of the WBLST platform compared with WebCT platform are the properties given by
questions 1, 2 and 5. The advantage of WebCT is the multimedia aspect, more developed than in WBLST.

During the same period, one hundred students in the telecommunications field used the system. Their feedback
is given in table 2.

Table 2 Student’s evaluation of the WBLST platform

Statement 1 2 |3 4 5

1. It enhanced my learning experience 10% |90%
2. It was clear and easy to use 15% | 85%
3. It increased my freedom degree to learn regarding the space and 100%
temporal limitations for traditional classroom

4. It improved my ability for reflective active learning, rather than passive 2% [13% |85%
learning

Conclusions and Future Work

The awareness of some specific features of knowledge acquisition has helped to develop an on-line learning
system. Aiming to ameliorate the e-learning environment, we have designed and developed the idea of virtual
classes, which integrate all the basic real class activities: lectures, exercises and laboratories.

Considering that the degree of knowledge acquisition is one of the main factors for learning efficiency, one major
preoccupation for the development of the system was the teaching strategy. The underlying model is based on
the assumption that the teaching strategy has to deal with concepts and has to facilitate the overview. The
formalization of this idea is realized in terms of database. It allows concept-dependent access to learning
occurrences with respect of their semantic consistency.

The efficiency of the learning assistance has been evaluated for telecommunications courses. The results show
that the used approach gives a positive effect, confirming the consistency of the underlying model and
the effectiveness of the approach. The technological possibility to apply this approach is provided in
the developed system, offering tools for content management which are easy to use.

The international team, which has been working on this approach for three years, realized the need for on-line
instruction in sciences and technologies right from the start. The extensive need for new and expensive lab
material, due to the rapid evolution of technology and the growing number of students, are current problems
faced by most technology schools. That has led to further studies concerning e-learning and to the incorporation
of a large number of additional technologies and simulation environments. In conclusion, the self-study
characteristics of WBLST appear to be better than they would be without the incorporation of the concept-based
learning assistance.

The aim of the further development of WBLST is to build up a more generalized virtual keyboard in the scientific
domain and to generalize the virtual classes concept to virtual training school.
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THE INTEGRITY OF SELF-DEVELOPMENT AND THE EDUCATION -
A PREMISE TO SUCCESS

Peter Markov, Vera Markova, Krassimir Markov
Abstract: The integrity of self-development and the education is discussed in the paper. The interconnection

between different levels of the self-fulfillment and the worlds we live is analyzed. Some of the main relations are
outlined.

Introduction

You will never find two men among thousands, who share the same opinion on the
essence of success. However, everybody is unanimous about the essence of failure:
this is the inability of a man to fulfill his wishes, goals and dreams.

Og Mandino [1]

The integrity of the person is very controversial matter. From the educational point of view it's the most precisely
expressed by the recent theories representing the tendency to include the personal development as an important
aspect of the education. Education nowadays not only is a traditional literacy program, it also helps equip learners
with competencies for recognizing needed information, effective searching, judging and synthesizing, rather than
being driven by proliferating information.

We can start examining this matter with its root - the general aim of the whole educational system and the
cognitive processes running in each one’s brain at all, and the structures both in and outside the individual, that
make all this possible. Now that we already have the “what” we need the “how” and the “why”!

First we can distinguish two main constants which take an active part in one’s progress as a human being and
personality — the education and the learning as the two sides of one process — the first is everything that can help
the person in his or her self-development in total and the other is the response of the mind, as the engine of
the personality.

And on the other hand, both the whole world history and the personal experience of every single human being
shows that the most complicated innate processes are designed so that they could help the person adjust to
the environment and, what makes us the active part of this process, to alter and develop it. This is the point,
where organism itself determines its aims and goals, even thought it's on a very low level, which can lead us to
the question “Is the constant need to “get better” actually the most important force of our behavior?”

If we consider the other points of view, it comes obvious also, that the personal success and achieving certain
results and goals are “taking the first places” among the positive stimuli of paramount importance. The majority of
people are literally striving for success. Therefore it can be assumed as the mainspring of the motivation for
learning and personal development.

What is “success™ Educational success is in the achievements and high scores during the education process,
the business success means big sales, profit and of course — prestige. The successful personality is the happy
one. The examples are numerous. Generally success is accomplishing our aims and objectives. We assume
most people are striving for success. At least, in our limited social contacts, we have never met a man, who is
saying “l don’t want to be successful’.

The Integral Success

To investigate this very important area we need to build corresponded information models. The initial idea and
the modeling approach of the presented in this paper attributive model had been proposed by Peter Markov in [2].
The main goal is to create a basis, on the ground of which we can build a complete idea about the essence of
success, or at least its clarification.
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On one hand, it appears that we can use the Carl Popper’s idea about “the worlds, we live in” [3] combined with
the virtue theory and their reincarnation in principal goals, pursued by the people.
Most of the people do not realize that actually they're residing more than one world at the same time.

— material world determined by the physical and sense perception — the objective reality.

— emotional world of our experiences — joy and anxiety, aspirations and feelings. An invisible world,
which is crucial for one’s satisfaction with life.

— intellectual world of our own thoughts, reasoning, conclusions. The world of the interior cognitive
processes, as well as rationalization and interpretation of the collected data.

— social world of the “others”, of communication, exchange of virtues, the world of our external
manifestation...The society as a whole, as well as the different social environments, which we realize
ourselves in.

— spiritual world of our sacral aspirations and existential anxieties, the world of intuition, enlightenment
and prognostic dreams.

It seems that the subject of success and its achievement has different dimensions in the different worlds.
We speak about different kinds of success by analogy with the worlds, we live in.

On the other hand, we can use the Rodger Sperry’s findings about the “separated brain” [4] and
the patho-psychological researches after the dominating hemisphere in the specimen’s behavior.

Some anthropologists try to characterize the knowledge and the “code” of different cultures by presenting the left,
right and integrated brain. Everybody is unanimous that the brains of different culture representatives function in
the same way. The social memory, which engages both hemispheres in the process of interpretation of one and
the same events, contributes to the formation of culture uniqueness, as well. The “culture — cognition” researches
are a subject of interest, because the brain has two independent sub-units (left and right), capable of completely
different mental processes.

In this sense, we can give an interpretation to the subject of success in the three types of human consciousness:

— the consciousness and the aspirations of the social personality with a dominating left hemisphere and
analytic-inductive thinking.

— the consciousness and the aspirations of the spiritual personality with dominating right hemisphere
and synthetic-deductive thinking.

— the consciousness and the aspirations of the integral personality, whose brain has dominating links
between the hemispheres, interaction, interdependence and mutual support. These personalities use
traduction as a main thinking method (cyclic inductive-deductive and analytic-synthetic perception,
realization and thinking).

And so, the main thesis is that we speak about different kinds of success: material, emotional, intellectual, social
and spiritual. In this case, the heuristic idea is that we can reach all kinds of success simultaneously in all
the worlds, we live in. Thus, we can describe success as a complicated philosophic category, which displays in
matrixes of terms, describing primary human virtues in the different worlds. These matrixes are in conformity with
the three types of consciousness — analytic, synthetic and integral.

Thus, we would like to introduce the term “Integral success” and to define it as a continuum of mutually
determinable and commensurable dimensions: material, emotional, intellectual, social and spiritual. We will
illustrate it using simple attributive system.

The Attributive system

First of all we should figure out what is attributive system, and what is it for. Of course we could define it as
a system of certain attributes, but this is quite too obvious explanation. Figuratively this is something helping you
to “tidy up and arrange” your thoughts and ideas into a quite strict body, which should facilitate any further
operations. So the attributive system is a model illustrating the classification of certain concepts, and
the interactions between them as the some of the processes running. It usually consists of two or three attributes,
strictly defined and forming the “base” and a few more used only as explanatory appliances. Commonly
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the attributive systems are visualized by co-ordinates or grids. The multidimensional characteristics usually are
implanted into plane using additional indexing, labels, special lines, etc.

So we'll use this technique in visualization our point of view to the achieving certain aims and success.

As a base of our model we'll assume the following attributes:
- the worlds, we live in;
- the success we strive for;

Though on the surface they may seem incompatible, but actually these attributes represent two basic values, we
use to orientate our decisions and actions and sure enough, there can be found certain relations and interactions
between them. In the listed below matrixes the different kinds of success are described in horizontal rows,
passing through the columns, which contain the different worlds.

The Matrix 1 is aimed to illustrate the different kinds of success when the left hemisphere dominates.
The Matrix 2 is aimed to illustrate the different kinds of success when the right hemisphere dominates.

If we compare these two matrixes with the horizontal basis or the foundation of human'’s aspirations, the “pillars”
of personal potential are rising from each position in the schemes. This is the personal potential for achieving
the corresponding kind of success — physical (condition, state, hardiness etc.), mental (temper, character,
steadiness etc.), intellectual (virtues, interests, rationalization etc.), social (sociability, charisma, authority etc.)
and spiritual (intuition, mystical experience, transpersonal experiences, sacral aspirations etc.). The so build
“‘cube” apparently modulates “the success as a manifestation of the personal social and spiritual potential of

man-.

MATRIX 3. is aimed to illustrate the different kinds of success in the case of harmony between left and right
hemispheres.

There is a lot to be said for each position in the matrixes. The main goal is to generate a discussion, because we
touch personally significant things. Because of this we try to connect every position with any common concept
(word in bold) to make illustration more natural. The personal characteristics are choised following Plato [5] and
are shown by additional “dimensions” marked by capital letters as well as the double lines into the grid. It is
important to point that one characteristic is placed both in row and column of the matrix. This is indicated by
corresponded indexes formed by capital letter of the characteristic and numbers of corresponded columns and
FOWS.

For Matrix 1. the personal characteristics are:
- A. Person <"Tributary”>
- B. Personality <"Head”>
- C. Social personality <"Master”>
- D. Historical personality <"Society creator”>
For Matrix 2. the personal characteristics are:
- A. Individual <" Tributary”>
- B. Personality <"Head”>
- C. Charismatic <’"Master”>
- D. Charisma creator <"Visionary”>
For Matrix 3. the personal characteristics are:
- A. Person <" Tributary”>
- B. Personality <"Head”>
- C. Egregoric personality <"Master”>
- D. Egregor creator (SANGHA) <"Causal person, Sidhi">
- E. Over-egregoric activity (DHARMA) <”Christian consciousness”, Samadhi>
- F. The supreme egregoricy>
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MATRIX 1. Personal variation of success of the social personality (with dominating left hemisphere).

Self-
Fulfillment in: . . _
Material world Emotional world Intellectual world Social world
Types of
success
. - Free Information . L
D. , Social realization - Social activity
Historical sig((::(laasls communication Exchange
personality A4.1. (Realization) | B.4.2. (Respect) | C.4.3. (Creativity) | D.4.4. (Cause)
gé)cial Intellectual Thinking - language Logic — method Self control Civil Position
personality Success A3.1. (Mind) | B.3.2. (Reason) | C.3.3. (Sense) | C.4.3. (Position)
B. Emotional Self-confidence Self-experience Self-understanding Trust
Personality | success | o241 (Pleasure) | B.2.2. (Joy) | B.3:2. (Love) | B.4.2. (EBA*:Synergy)
A. Material Survival; Vitality Psycho-somatic Self-assurance Unity of action
Person Success | A 1.1, (Wealth) | A1.2.  (Health) | A.3.1. (Safety) | A4.1. (Team spirit)
Individual Manager Leader ; Authority Top Leader
A. Person <"Tributary”> Visionary; “Hero”
B. Personality <"Head">
C. Social personality <’"Master”>

D. Historical personality <"Society creator”

* EBA — Emotional Bank Account (after Steven Covi): the resources, which we invest in other people. For example:
correctness, tolerance, sympathy, benevolence, trust etc.

MATRIX 2. Personal variation of success of the spiritual personality (with dominating right hemisphere).

Self-
Fulfillment in:
Material world Vital world Mental world Spiritual world
Types of
success
D. iy Extended . . o
Charisma fféﬂ?:sl perception Noble sentiments | Extended consciousness De-personalization
creator Ad1. (ESP**) | B.4.2. (Ecstasy) | C.4.3. (Enlightenment) | D.4.4. (Nirvana)
C. Intellectual Tlhlnkmg - Logic — method Self control Vision, Intuition
N anguage
Charismatic | success
A3.1. (Mind) | B.3.2. (Reason) | C.3.3. (Sense) | C.3.3. (Wisdom)
B. Emotional Self-confidence Self-experience Self-understanding Self-realization
Personality | success | A21.  (Pleasure) | B.2.2. (Joy) | B.2.3. (Love) | B.2.4. (Happiness)
A. Material Survival Vitality Psycho-somatic Self-confidence Peag:lg:]gmd,
Individual success
A11.  (Wealth) | A22.  (Health) | A.3.1. (Safety) | A4.1.  (Harmony)
Person Enlightened Initiated Enlightenmented
A. Individual <"Tributary”> Authority Saint
Sidhi

B. Personality <" Head">

C. Charismatic <’"Master”>

D. Charisma creator <"Visionary”>

** ESP — The extra sense perception
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MATRIX 3. Personal variation of integral success of the Integral personality (integrated hemispheres).

Self
Fulfillment in
Material world Vital world Mental world Social World | Spiritual world
Types of
success
() .
E = The Light
S5
> 3 F.6.6.
w i & BUDHA
3!
S Spiritual Extgnded Noble sentiments Extgnded ExtenQed team De.- .
o teri perception, trans consciousness | consciousness | personalization
= (esoteric)
& E|  success
gzl ™ A5, B.5.2. €53, D.54. E55.
wo ESP Ecstasy Genius Mission Nirvana***
Experience
. Profession, Free sharing, Social Universal
_| Social . o o X
= 2| (exoteric) Social realization| communication Information engagement | engagement
% S| success Exchange
.2 S AdA. B.4.2. C.4.3. D.4.4. D.4.5.
aTa Realization Respect Creativeness Cause Akasha****
Thinking = | i method Five kinds of
language Self control | Personal legend N
2| Intellectual Understandi Self-knowledge intuition
S| success nderstanding
c O
.85 A3.1. B.3.2. C.3.3. C.34. C.3.5.
OCn o Mind Reason Sense Vision Wisdom
Satisfaction | Self-experience |Self-understanding Faith &
= Sensual Self-confid Self i Aut iivati Trust Knowledge
g (emotional) elf-confidence | Self-acceptance | Auto-motivation Self-realization
) success
8 - A21. B.2.2. B.2.3. B.2.4. B.2.5.
oo Pleasure Joy Love Synergy Happiness
. Survival Psychqlggmal Self-control, Mutual aid, | Peace of mind
Physical Vitalit stability, Self-assurance | Unity of action Balance
- (material) y Psycho-somatic Y
o
g | success A1.1. A1.2. A1.3. A14. A1.5.
<o Wealth Health Safety Team spirit Harmony
Enlightened Initiated Visionary Immortality,
A. Person <"Tributary”> manager leader Missionary Bothisatva
B. Personality <" Head"> Authority Enlightenmented Prophet
C. Egregoric personality <"Master"> Enlightener

D. Egregor creator (SANGHA) <"Causal person, Sidhi">

E. Over-egregoric activity (DHARMA) <"Christian consciousness”, Samadhi>

F. The supreme egregoricy>

*** Nirvana — leaving your ego: an altered state of consciousness, in which the individual is merging (identifying itself with)
into the reality or Akasha; creative inspiration.

**** Akasha — the uniform informational field of The Universe, Tibetian name of God.
Let remark one more that the used words in the matrixes are symbolic and are aimed to help understanding of
the model. The further discussions will exact the concepts and extend the model with new information and
explanations. Of course, the Supreme egregoricy (F.6.6.) is pointed as a symbol of the human’s striving for
integral success.
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Conclusion

We already have both the attributes and the aim of the whole personal development process. This is the point to
determine the role of the education and the educational system in it. And at this moment it still has a monopole
over the whole process — we include not only the academic structures, but also any kind of additional classes or
courses in every field of the human knowledge. Although the tendency is that the education leaves
the boundaries of any certain structures or institutions, and become some kind of natural, self-paced process of
life-long learning. There are already the first examples of this — the fast development of the distant education and
e-learning allow much more freedom when concerning any university or other education frameworks.

The decreasing commitment of the student with the school leads to two very positive and constructive
consequences. First the more motivated students are easily distinguished by the temps and results during
the studies. On the other hand this approach allows more people to access the sources of knowledge, and levels
up the competency of the common people.

The stimuli taking the most active part in motivation of course are the ones connected directly or indirectly to
the final results and especially to the success. Although there’s quite nobody who would say they don’t want to be
successful, only few are really aware of the ways to advance in the needed direction. That's why the modern
e-learning structures must include sections with either psychological or sociological orientation, which will help
the future students during their education as well as when it's comes to applying the gained knowledge in a real
life situations. In a world where access to information is the key to staying competitive, organizations rely on
people who are continually learning new skills, crafting innovative solutions to changing circumstances, and
staying informed and responsive.

Therefore, if we want the people to have appropriate motivation to study and to be interested in personal
development, first of all we'll have to direct not the people themselves, but their inner motivation.

Of course there are people who from the start know what they want from the educational process and are
determined about their aims and the goals they want to achieve. But being such a self-assertive and ambitious as
we already said is only a question of proper motivation. And this may become a matter of high importance during
the next few years of the development of the modern e-learning, as the leading part will be taken by the student,
whose interest will be mainspring of the whole educational process
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PA3PABOTKA PEKOMEHIALMA NO PEANU3ALIMA MOLENMN CTPYKTYPbI
LLEHTPA OTKPbITOIO OBPA30BAHUA NO ANEKTPOTEXHUKE
U ANEKTPOMEXAHUKE

®niop Ucmarunos, MNanuHa MyxytamHoBa, Pyctam bagamwmH

Pestome: Paccmampugatomcs 0peaHu3auyuoHHble npobiembl 6HedpeHus OUCMAaHUUOHHO20 00pa3osaHust
0nsi nod2omosku cheyuanucmos, obydarouwjuxcs 6es ompbiga om npousgodcmea.

Knioyesbie cnoea: [lpogeccuoHanbHas — desimenbHOCMb,  UHGhOPMaUUOHHO-0byvarwas  cucmema,
ducmaHyuoHHoe 06y4eHue, nedazoauyeckue mexHomo2uU, ANMEKMPOHHLIU yHEOHUK.

OpHa 13 npobrem, ¢ KOTOpOI CTONMKHYNIOCh COBPEMEHHOE OOLLECTBO — 3TO KPU3UC HEKOMMETEHTHOCTM. VIMEHHO
HEKOMMNETEHTHOCTb COOTBETCTBYIOLMX MCMONHUTENEN SBNSETCA NEPBONPUYMHON MOSIBNEHUS HepaboTatoLmx
3aKOHOB, HaLMOHAmNbHbIX 1 COUMarnbHbIX KOH(IMKTOB, CryyaeB MPOM3BOACTBEHHbIX aBapui WU AKONOMUYECKMX
KaTactpod), ONYCTOLEHWUS MPUPOOHBIX PecypcoB W T.M. B HacToswee Bpems Ans npodeccuMoHanbHoM
[eATeNbHOCTU yKe HedocTaToqHO Toro 6asoBoro Garaxa 3HaHWW, KOTOpble YeroBek noryyaeT 3a Bpems
obyyeHus B Byse. Heobxogmmo obnagatb OMbITOM MOCTOSIHHOMO MOMOSHEHUS MPOGECCMOHANbHbBIX 3HAHWI,
OMbITOM HaXOXAEHUS W WCMOMb30BaHWUS CBEAEHUA, HEOOXOAMMbIX [N PelleHWUs KOHKPETHbIX npobrem.
Be3 3Toro cneuuanucT He MOXET CNPaBUTLCS C TEMMOM NPOUCXOASLLMX BOKPYT HEr0 U3MEHEHUIA.

«ObyyeHne B TeYeHMe BCEM XU3HW» — TaKOB [JOIMKEH ObITb IO3YHr MOBGLILIEHWS 3KOHOMMYECKOTO pOCTa
MPOM3BOACTBA M KYNbTYPHOrO YPOBHS HaceneHus Poccun. DKOHOMUYECKUA XapaKkTep UMeEeT Lienblo COAENCTBME
MOOMMBHOCT CTYAEHTOB W MNpenogaBaTenien, HayYHO-UCCNEAOBATENbCKUX YUYPEXOEHUA, aAMUHUCTPATOPOB
W BbIMyCKHUKOB. Bce aTo TpebyeT u3meHeHus napagurMbl 06pa3oBaHusi, pas3BUTUS HOBbIX (POPM M METOAOB
00y4yeHus, OTBEYatoLLMX YCMOBUAM MHKDOPMALMOHHOMO 06LEeCTBa M 9KOHOMMWKM, OCHOBAHHOM Ha 3HaHUSIX
[1, 2005]. Heobxognmo obecneunTb POpMUPOBAHUE Y CTYAEHTOB HABbIKOB CAMOCTOATENbHOM M KOMNEKTUBHOM
paboTbl N0 MOMYYEHNIO HOBLIX 3HAHWI, KPUTUYECKON OLIEHKM MMEIOLENCS M Noucka HOBOW WHAGOPMAaLMK, OnbITa
CaMOCTOATENBHOTO MPUHSATUS PELLEHWIA NO NOCTaBMEHHOM Npobreme.

OTW Npobnembl NOCHYXWUAW CTUMYNOM ANs pa3paboTKM HOBbLIX JIMYHOCTHO-OPUEHTUPOBAHHBIX MEAarornyeckmx
TEXHOMOMM, OCHOBAHHbIX Ha TYMAHWCTMYECKOA NCUXONOTUM, NeJarorMke W MPUHUMNAX KOHCTPYKTUBM3MA.
JINYHOCTHO-OPUEHTMPOBAHHBIM  MOAX0A K 00pasoBaHWMi0 JoMmkeH ObiTb OPUEHTWPOBAH Mpexge BCEro Ha
MaKCUMarbHY0 MHAMBWAYaNN3aumio npouecca 00y4eHuns, y4eT MHAMBMAYaNbHbIX CMOCOBHOCTEN U UHTEPECOB
00y4yaemoro, yBaXeHne TOYKM 3peHWst 0Dy4aeMoro B OTHOLLEHMM MOCTaBMEHHbIX Npobnem. ATO NpuBOANT
K MPUHLMNMANEHOMY M3MEHEHMIO OTHOLLEHMIA MeXAy NpenoAaBaTenem W yyalwumcs B npouecce obyyeHus: ot
HaCTaBHWYECTBA Y4YUTENS NO OTHOLLEHWIO K Y4EeHUKY HEOBXOAMMO NepemrTy K paBHONPaBHOMY COTPYAHUYECTBY.

PaspaboTaHHast nHdopmauuoHHo-o6yvatowas cuctema (MOC) anctaHumorHoro obyyermns (LO) 6asupyeTcs Ha
eOMHbIX MPUHUMNAX K CTaHOapTHbIX KOMMOHeHTax Internet, obecneuvBaiowmx oBMeH MHHOPMALMOHHBIMM
noTOKaMW  Mexay NpOrpaMMHO-METOAWMYECKUM  KOMMNekcoM W obyyaembiMn.  OnepaTuBHas — CBSi3b
u B3aumopgeicTene  ydyactHukos 1O pocturaetca  Gnarojaps  MCMOMb30BaHMO — MHPOPMALMOHHBIX
TENEKOMMYHUKALMOHHBIX Internet-TexHONOrMiM, YTo NO3BONSET YHUMLMPOBATL OBCMYXMBAHWE W ynpaBneHue
CUCTEMOW W CHU3UTb CTOMMOCTb. ba3oBble NporpamMmHbIe KOMNOHEHTbI cucTemMbl [JO yHUBEpCanbHbI 1 SBNSKOTCS
WHTErpMpoBaHHbIMK Internet-komnoHeHTamum.

B cooteeTcTBUM ¢ cepBucamm Internet, koTopbiMM gormkeH ObiTb obecnedveH obydaemblit B cucteme [0,
apxutektypa MOC gorkHa BKMoyaTh crieaytoLme TUMoBble KOMMOHEHTbI:

- Web-cepsep, obecneunsatowmin pabotry ¢ WWW-cTpaHuyamn, opraHusaumo Tene- 1 BULEOKOH(EPEHLMH,
0BMeH TEKCTOBbIMM 1 rONIOCOBLIMU COOBLLEHNAMMY;

- FTP- cepBep 4ns xpaHeHus ¢hainoBoro apxmea;
- CepBep 3MEeKTPOHHOM NoYThl (MpoTtokonbl SMTP, POP3);



50 Iutennational Co-nﬁ'eh.ence “Modesrn (c-) .Eo_a.’lnin.g." 20060

- cucTemy ynpaBneHus 6a3oi AaHHbIX C BO3MOXHOCTSIMM MOHOTEKCTOBOTO MouUcka MHGopMaLmm.

MporpammHo-meToguyecknin komnneke NOC [O BbiNonHsSeT cnegyowme 0CHOBHbIE (PYHKLWK:

- [OUCTaHUMOHHOe 0oOy4eHue: peructpauus nonb3oBatenss B 6ase pdaHHbIX; obecneveHue obyvaemoro
asp-CTpaHWLammn co CTaTU4HbIM MHAOPMALMOHHBIM HaMnonHeHeM; obyyeHne 1 KOHTponb B online-pexwume
(NpeaBapuTEnbHbIE TECTHI, YPOKM, TECTHI AN CaMOCTOATENbHOM paboTbl, KOHTPOMbHbIE TECTbI); 06paboTka
pe3ynbTaToB KOHTPONS 3HaHWI 06yYaemblX;

- aAMMHACTPUPOBaHWE W 3aWuTa WHOpMauWW: 3almMTa MpUBATHbIX Pa3AernoB  Komnrekca OT
HECaHKLMOHMPOBAHHOTO ~ JoCTyna; 06paboTka  MCKMIOYMTENbHBIX — CUTyauuii; pabota €O CrMCKOM
nonb3oBaTenei; Bblgaya AuCNeTYepy HeobXoaMMOW  CTaTUCTMYECKOM  WMHGOpMauuW;  HanonHeHue
1 pegakTupoBaHue 6asbl aHHbIX C Y4eBHO-METOANYECKUM MaTEPUANOM HENOCPEACTBEHHO M3 asp-CTPaHUL.

OTnnunTeNbHBIMM XapakTepucTkamm paspabaTbiBaeMOro KOMNEKca SBNSITCS:

- ceTeBas peanuaauus;

- ucnonb3oBaHue npotokona TCP/IP;

- npuMeHeHure TexHonorv ISAPIL.

OcHoBHOe HasHaueHue 1 npeumyLecTea paspabotanHoit MOC [O:

- MNpepfocTaBneHne LMpOKOMY Kpyry obyvaemblx goctyna uepes Internet k craTuyHOW MHGOpMaLmm
W MHTEpPaKTUBHLIM 0bpa3oBaTentHbIM Kypcam MOC [0;

- pasmeLlleHne MHgopMaLun B BULE TEKCTa U PUCYHKOB, ayano- U BUAEOAAHHbIX;

- atheKTBHAs HaBurauus 0by4aemMoro no MHOPMaLMOHHBIM pecypcam;

- (byHKLMOHANBHOE 1 cofepXaTeNnbHOe pasrpaHnyeHne JocTyna obyyaembix K MHoOpMaLmy;

- BO3MOXHOCTb HEMPEPLIBHOrO OBHOBMEHWS M pacLUMPeHUs MHGOPMALMOHHOMO HaMNOfIHEHUS MEPCOHANOoM,
He UMEIOLLMM CrieLmanbHoi kBanudmkaLmm B 06racTsx nporpaMMUMpOBaHIS, rpaduieckoro ausaiHa;

- MUHUMKU3aAUKA 3aTpat Ha Tekyllee O6CJ'Iy)KMBaHI/Ie nporpamMmMHoO-MeTOANYECKOro KOMMNeKca.

CTpyKTypHasi Mogenb nporpamMmHoro komnnekca MOC, peanuaytowlero Internet-TexHonoruu AMCTaHLMOHHOTO
06pa3oBaHusl, ABNSETCS TPEXYPOBHEBOV.

[Mepeblli ypogeHb — KNMEHTCKOE NpeanioxeHne, npeaHasHaveHHoe ans pabotbl 0byyaemoro. B paspaboTaHHoi
MoZenv 3To nporpaMma, npeacrasnsiowas cobon Internet web-browser, nossonstowmin 06yvaemomy pabotatb
C MMNEpTEKCTOBbIMIA y4eOHO-MEeTOAMYECKMMN MaTepuanamm u 6asamy [aHHbIX, HaXOASLMMUCS Ha CepBepe
[0BY30BCKOr0 ANCTaHLMOHHOMO 00pa3oBaHms.

Bmopol yposeHb — cepeep npunoxeHun (web-cepsep, Internet Information Server). Ha Hem pasmelyeH
rMNEpTEKCTOBbIA  MPOrPaMMHO-METOANYECKUA  KOMMNEKC  [OBY30BCKOTO — AWCTAHLMOHHOrO — 06pasoBaHus,
npeacTasnstoLwmin cobon web-cair.

Tpemuli yposeHb — 6a3bl LaHHbLIX NPOrPAaMMHOTO KOMMMeKca [OBY30BCKOTO AMCTaHLMOHHOTO 06pa3oBaHus
c sgpom SQL Server.

Mpn nomoww cepsucos World Wide Web (WWW) u gpanBepoB OTKpbITOW CBS3N ¢ 6asamu gaHHbix Open
DataBase Connectivity (ODBC), Bxoasiumx B komnnekT Internet Information Server, cosgatotcss HTML-cTparmup,
B3aumMogencTBylowme ¢ 6azamm [aHHbIX NPOrPaMMHOTO KOMMNEKca AWCTaHUMOHHOrO obpasoBaHus: 6asoi
JaHHbIX y4ebHbIX KypcOB C Mporpammamu u npobHbiMK ypokamu; 6a3oi gaHHbIX 0b6yvaemblx; 6230/ AaHHbIX
y4ebHO-MEeTOAMYECKIUX MaTepuanos. 3To NO3BONSET 0TobpaxaTh MHGOPMALWIO, XpaHsLLytocs B 6a3e JaHHbIX HA
web-CTpaHuuax, OCyLecTBNATb BCTaBKy, OOHOBNEHME W ypaneHne uHGopMauum B 0ase  AaHHbIX
nonb3osareniemM, paboTatoLLmm HenocpeaCcTBEHHO C Web-cTpaHuLamm.

Tpe6oBaHus k annapaTHbIM CPeCTBaM cepBepa 06YCOBMBATCS CEAYIOLLMMIA (hakTopamm:
- pecypchbl, HeobxoanMble Anst yHKLUMOHMPOBaHMS NMPOrpamMMHOro obecneyeHus:;

- 0bbem xpaHumbix B MOC [O paHHbIX;

NpON3BOANTENBHOCTL, TPEBbYeMas Ans 0QHOBPEMEHHOMO 0BCNYXMUBAHUS 3a4aHHOMO KONMYeCcTBa 0byYaeMbix;

Tpe6oBaHMs YCTONYMBOCTM K OTKa3aM CUCTEMbI.
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B pesynbrtate aHammsa [O kak sBNeHWs M npouecca yaanoch Bblaenutb pag ocobenHocTei [0, koTopele
YCNOBHO OnpeeneHbl kak rbKoCTb, MOLYbHOCTb, NapannenbHocTb, oxeat, HUT v ap.

O63op cyulecTtaytolen nHopMaLmm no oTKpsIToMy obpasosanuio nokasan [3, 2003], 4To B HacTosILee BpeMs
pa3paboTaHO [0CTAaTOYHOE KONMYeCTBO METOAOB M (hopM OpraHM3auun OTKPbITOro obpasoBaHusi. OgHako aTu
hOpMbl 1 METOAbI B OCHOBHOM MCMOMb3YHOTCS NPY NOATOTOBKE CMELMAniCTOB ryMaHUTapHOrO 1 SKOHOMUYECKOTO
HanpaBneHus.

B HacTosiee Bpems Ha 6ase YuMCKOro rocydapCTBEHHOTO aBWALMOHHOTO TEXHWUYECKOTO YHWUBEPCUTETA
(YTATY) roToBaTcs cneyuanucTbl B 0611acT SNeKTPOMEXaHUKM O4HON M 3a04HON hopmM 0By4yeHmMs Kak B ropoae
Ydbe, Tak 1 B ounmanax 1 npeacTaBMTENbCTBAX, HACENEHHbIX NyHKkTax Pecnybnuku bawkopTocTaH.

3aouHas opma 06y4yeHns COCTOUT W3 ABYX 3TamnoB:

- Ha NepBOM 3Tane CTyAeHTbl M3y4aloT LMKNbl 'yMaHUTaPHbIX U €CTECTBEHHO-HAYYHbIX AUCLMMNMH B ounnanax
W NpeaCTaBUTENBCTBAX C BbIE3NOM K HAM NpenoaaBaTeneil Ans YTeHNs Nekumii U NpOBeAEH!s APYTX BIUOB
3aHSATUIA, NPEAYCMOTPEHHbIX Y4EOHBIM NraHOM;

- Ha BTOpOM 3Tane obyyeHne CTyaeHTOB npoxoauT Ha Base YTATY B 1. Ydbe.
HepocTtatkamm Takon hopMbl 3a04HOMO 00YUEHNS SBNAKOTCS:

- HeobXOAMMOCTb AOMONHUTENbHBIX PacxodoB B (unManax W NpencTaBUTENbCTBAX (onnaTta LUTaTHbIM
paboTHMKaM, apeHaa NOMELLEHMS);

- HEeBO3MOXHOCTb CO3[aHWsi (UNManoB U MPeacTaBUTENLCTB B KaXOOM HACENEHHOM MyHkTe Pecnybnvku
BawkopTocTaH;

- OKOHOMWYecCKas HeLleJ'IeC006pa3HOCTb Bble3a npeno,anaTeneﬁ B HaCelleHHble MyHKTbl, B CbVIJ'II/IaJ'IaX
1 npeactaBMTENbCTBAX KOTOPbLIX KONTMYECTBO CTYAEHTOB COCTaBNAET MEHEE 12 yenoBex;

- HeobxogumocTb 0053aTENbHOrO OTpbIBA CTYEHTA OT OCHOBHOM paboTbl ¢ Bblie3gom B Ydy (YTATY)
He MeHee YeM Ha 6 Hegenb B y4ebHOM rogy cTporo no rpadmky y4ebHOro npouecca 41 NpoCyLIMBaHNS
NEeKUMIA, BbINOMHEHNS NabopaTopHbIX paboT, caaun KypcoBbIX MPOEKTOB W APYIMX BUAOB OTYETa 3a TEKyLUMIA
nepuog,.

Llensimu opraHu3aumm AMCTaHUMOHHOTO O00YYeHUst SBASKOTCA YCTPAHEHUE NEPEYUCTIEHHbIX HEAOCTATKOB

CYLLECTBYIOLLEN 3a04HOI hopmbl 0ByveHnst n obecrneyeHne ygobcTBa M AOCTYMHOCTM 0Oy4YeHust Ans BCEX
coumanbHbIx Cnoes HaceneHns Pecnybnuku balukopTocTaH.

[Onsa [OCTUXEHUS NOCTaBMEHHbIX Lenen npegnaraercd NEeperTn K HOBOWM (hopMe 3a04HOMO  06Yy4eHust
C AreMEeHTaMM ANUCTaHLMOHHOIO 0By4eHnst N0 CNeAyLLMM NpUHLMNam:
- [OCTYMHOCTb 0By4eHns Ans BCex coumanbHbiX CoeB HaceneHus B Pecnybnuke balukopTtocTaH;

- OpraHu3auusi AUCTaHUMOHHOTO OOyYeHWs C  MCMOMb30BaHWEM KOPNOPATUBHBIX W WHAMBMAYANbHBIX
TENEeKOMMYHUKALMOHHbIX CEeTei;

- OpraHusauns MHOMBMOyanbHOrO OOLWEeHMs Mexay npenogaBaTenieM W CTYAEHTOM C MCMONb30BaHWEM
TENEKOMMYHUKALMOHHBIX CETel, TenedoHHON TMBo NOYTOBON CBA3M;

- paspabotka meToauueckoro obecneveHns (rpadmkoB y4ebHOro npouecca, paboumx nporpamm, neKuun,
METOAMYECKNX YKa3aHWii ANst NpoBeAeHNs NabopaTopHbIX paboT 1 T. A.) B 3NEKTPOHHOM BUAE, YAOBHOM ans
LVCTAHLMOHHOM Nepesayn CTyaeHTy;

- paspabotka nabopaTopHbix paboT Ha 0Gase nporpaMMHO-MaTEMATUMYECKUX MOMENEN WU3MEPUTENbHBIX
Np1BOpPOB, ANEKTPOHHBIX N MEXAHUYECKIX KOMMOHEHTOB 3MEKTPOMEXaHNYECKUX NPeobpa3oBaTenem aHePrum;

- BO3MOXHOCTb OYHOW CAAuM 9K3aMEHOB, 3alLLMTbI KypCOBbIX MPOEKTOB U T. A. 3a y4ebHbIN rog B yaobHoe ans
CTy[€eHTa BpeMs (M0 COrnacoBaHmto ¢ y4ebHbIM 3aBEAEHMEM).

Kpome 0603Ha4YeHHbIX Bbile MPWUHLMNOB BaXHbIM MNpPeACTaBnseTcs TOT (hakT, 4To paspabaTbiBaemble
TexHonornn obecneyar rapaHTUpoOBaHHOE KAaYeCTBO AWUCTAHLIMOHHOTO 0BYYEHWS Ha YPOBHE MX OYHbIX @HAmMOroB.
MHbIMK cnosamu, B pesynbTaTte 0CBOEHUS y4ebHOM nporpammbl 0BYYaOWMIACH AUCTAHUMOHHO MOMYYUT TOT Xe
YPOBEHb 3HAHWIA, YTO 1 0DY4aIOLMIACS HA OYHOM OTAENEHNMN.



52 Iutennational Co-nﬁ'eh.ence “Modesrn (c-) .Eo_a.’lning." 20060

Mpu JO cpeactea 0byyeHns MOryT npeacTaBnsTs coboi:

1)  nevaTHble W3paHus (TBepable KOMMM Ha OymMaxHbIX HOCUTENsX Y4ebHMKOB, Y4eGHO-MEeTOLNYECKMX
Noco6ui, CNPaBOYHMKOB U T. A.);

) GMEKTPOHHblE N3aaHNS;
3)  KOMMNbOTEPHBIE 06YyYatoLLMe CMCTEMbI B ODbIYHBIX M MyNbTUMEAMUAHBIX BAPUAHTAX UCTIONHEHNS;
) ayauo- u Buaeomatepuansl 00yyaroLwero xapaktepa;

5)  KOMMbOTEPHbIE CETW.

MeyamHble U30aHusi (TPAANLMOHHBIE Y4eOHMKM, Y4eOHO-MeTOANYECKME NOCOOUS 1 T. M. LUMPOKO MCMOMb3YHTCA
B cuctemax [1O). faxe B 3apybexHbix cuctemax [O, roe TEXHNYECKMI YPOBEHD OCHALLEHNS 0Opa30BaTENbHOrO
npoLecca BbICOK, JONS NEYaTHbIX N3AaHU JOCTATOYHO Benuka. Kpome TOro, Hafo y4nTbIBaTb, YTO MEHTANUTET
1 TEXHNYECKOE OCHALLEHNE POCCUICKOTO CTyZEHTa TaKOBbI, YTO €CMM Nepes HUM NONOXUTb y4ebHbIn MaTepuarn,
UCMOMHEHHbI B BUAE KHUMM, KOMMbIOTEPHON AMCKETbI W BUAEOKACCETbl, TO OH HaBepHsika B MEpBYl0 04epeab
MPOTSIHET PYKY K KHWre, B TO BPEMS Kak 3apyOexXHbIA CTYAEHT — K BuaeokacceTe. Kak nokasbiBaeT OmbIT, Npy
pa3paboTke AMOAKTMYECKMX nevaTHblx MatepuanoB ans [0, aTux €BOeoOpasHbiX  «CaMmoyduTenemn,
HeoOX0AMMO PYKOBOACTBOBATLCA CrELYHOLMM:

- yyebHble nocobus MO MOMHOTE COOEepPXaHWs AOMKHbI OblTb COCTaBMEHbl Takum o0Bpasom, yTobbl
MWHUMU3MPOBATL 0bpalLLieHe 0By4atoLLEerocs K 4OMONHUTENbHON y4ebHON MHopmaLnK;

- MpU MOCTPOEHWUM CTPYKTYpbl y4yeBHOro maTepuana B nocobun LienecoobpasHo MCMonb3oBaTb MOAYMbHbIN
NpUHLMM;

- JOMxHbl OblTb npuBegeHbl NOAPOBHbIE MHCTPYKUMM MO W3y4yeHUo MaTepuana W OpraHusauuu
CaMOCTOATENbHOM paboThl;

- obsizaTenbHbIMA 3nemeHTamMn B y4ebHOM nocobuM [OMmKHbI ObiTb KOHTPONbHblE 3afaHusi, TOMKOBbE
CrioBapu, BOMPOCHI AMNsi CAMOMPOBEPKM C OTBETAMM, TPEHUPOBOYHbIE 3aaHUS.

ABTOpami u3yyeHbl Gonee pAecATka peanbHbIX nevaTHbIX Yy4ebHbIX nocobuit, ucnonbayembix npu JO
B OTEYECTBEHHOM 1 3apy6exHON negarornyeckon npaktuke. Kaxmoe 3 HUX MMeET onpeaeneHHoe cBoeobpasme.
Hanpumep, B Hayarne Kaxgoro nocobus cnegyet NOMECTUTb TEKCT CAMOBHYLIEHWS (HAcTposi), MpouTeHue
KOTOPOrO HECKOMbKO pa3 Nepesn Havanom 3aHATUS, Kak YCTaHOBNEHO, NOMOraeT nyuylle BOCNpUHUMATh Y4eOHbIA
Matepuan. Bo MHorux nocobusix, ocobeHHo 3apybexHbix, B Hayane pasgenioB NpuBOLATCS KIHOYEBbIE CrOBa,
a B KOHLIE — TONKOBAHME HOBbIX YaCTO MCMOMb3YeMbIX TEPMUHOB.

ONEKTPOHHLIN Y4ebHWUK — 3TO aBTOMATM3MPOBaHHas obyvatoLlas cuctema, BKIovatoLas B cebst anagaktnyeckue,
MeToaMYeckne M MHOPMaLMOHHO-CMPaBOYHbIE MaTepuanbl No y4ebHON AnCUMNAMHE, a Takke NporpaMMHOE
obecneyeHmne, KOTOPOE NO3BOMSET KOMNMEKCHO MCMOMb30BaTh UX A1 CAMOCTOSATENBHOO NOMNYYEHNS U KOHTPONS
3HaHWIA. ANEKTPOHHbIN y4ebHMK akkyMynmpyeT B cebe Bce OCHOBHbIE AMAAKTUYECKIE, METOAMYECKNE, HAYYHbIE 1
WH(OPMALMOHHO-CNIPABOYHbIE MaTepuanbl, HeobxoauMble npenofaBaTensM A MOAFOTOBKM U MPOBEAEHUS
BCEX BMAOB W (POPM 3aHATWW, a Takke CrylaTensMm LS CaMOCTOSTENbHOrO M3y4eHus Y4ebHbIX Tem umm
NOArOTOBKM K 3aHATMSM, NPOBOAMMBIM MO PYKOBOACTBOM MpenofaBatens, M NofyyeHust LOMOMHUTENbHbIX
MH(OPMALMOHHO-CNPaBOYHLIX CBedeHWA no yvebHon gucumnnuHe. Kpome TOro, OH NpeaocTaBnsieT
BO3MOXHOCTb CIyLLaTeNsiM Ka4eCTBEHHO pellaTb 3afauum CaMOKOHTPONS YCBOEHWSI MaTepuanoB no y4ebHoi
QuCUMNNMHe, a npenogasaTensmM - OOBLEKTMBHO OCYLLECTBAATb TEKYWWA W WUTOrOBbIA KOHTPONMb 3a
YCNeBaeMOCTbI0 CiyLlaTenien 1 KypcaHTOB. OMNEKTPOHHbIN y4ebHUK NO3BONSET pellaThb Creayiolne OCHOBHbIe
3afauu:

- nonyyaTb cCBefeHus 06 y4eGHOM nporpaMme W TemaTM4eckoM MnaHe y4ebHOM  AMCLMNIMHBI,
nocreaoBaTenbHOCTY 3aHSTUI U NOTVKE U3YYEHUS TEM;

- WHAMBMAYanbHO NMPOCMATPWUBATh, M3yyaTb UMK NOBTOPSTh Y4eOHbIA, METOAMYECKUA M MH(OPMALMOHHO-
CMpaBOYHbI MaTepuarn;

- HarnsggHo NpeacTaBnsATb Ha AWCNNee KOMMboTepa BECh AMAAKTUYECKWA MaTepuan u HarnsgHble nocobus
(cXembl, pUCYHKM, Tabnnubl, rpadouku, TEKCT U T. 4.);
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- OCYLIEeCTBNSITb CAMOKOHTPONb (C aBTOMATM3MPOBAHHBLIM BbICTABMEHMEM OLIEHOK) YCBOEHUSI COLepXaHus
y4ebHbIX TEM M BCel OUCUMNNMHbI B LIENIOM, a Takke nofyyaTb PekoMeHAauuu Mo AOMONHUTENbHOMY
WN3YYeHN0 HEAOCTATOYHO YCBOEHHBIX Y4eBHbIX TEM;

- mofy4aTh MHGOPMALWI0 O PEKOMEHIOBAHHOM Y4eBHOMN, HAY4YHOW M METOAMYECKON IUTEpaTYpE;

- pacnevatbiBaTb 06pasupbl NNaHOB MPOBEAEHMS M MeToguyeckme paspaboTkM No BCEM TeMam W Buaam
3aHATUN;

- nony4yaTb MeTOAMYECKUe pekOMEeHAaUMU Mo NPOBEAEHWMIO TEX UM UHbIX (POPM Y4eBHbIX 3aHATUI (YacTHbIe
METOAMKN);

- y3HaBaTb CBEAEHMUS O HEKOTOPbIX TEXHOMOMSIX, MPUMEHSIEMbIX B MHDOPMALIMOHHON AeATENbHOCTH, W Apyrue
CBEJeHMS.

Takum 06pa3omM, «arneKTPOHHbIN y4eGHNK» NO3BONAET 3HAYUTENBHO NOBLICUTD, MO CPABHEHUIO C TPAAULIMOHHBIMMU
dopmami, MeToaaMu U CPeacTBaMn y4eGHO-METOANYECKOr0 0OECNeYeHMs], TEXHONOMYHOCTb NpenoaaBaHms
W OCBOEHWSI HOBbIX BOEHHO-MPOCHECCUOHAMbHBIX 3HAHMA UM B KOHLENTyanbHOM NnaHe MOXEeT ObiTb
pekomeHoBaH ans cuctembl 0.

MeToObl aKTMBHOTO OOY4YeHMs MOMyT WUCMOMNb30BAaTLCS MPKU OYHOW M 3a04HOM hopMam OBy4yeHus, npuyem
B NOCMeHEM CyyYae OHU peanu3ytoTcs npu NPUMEHEHUN ayamo-, BULEO- U KOMMbIOTEPHbIX CpeacTB. OCobeHHO
3(heKTUBHLIM OKasblBaeTCsA NpUMeHeHWe ceTu Internet.

MeToabl 1 cpeactBa 0By4eHUs OTHOCATCA K CYLUHOCTHbIM XapaKTepUCTVKaM AuaakTieckoro npouecca. O
MoryT obecneunTtb AoCTkeHNe Tpebyembix Lenei obyyeHns, ecnin BygeT B Hanuumm Heobxogumasi Ans 3Toro
Hay4yHO-yyebHas MaTepuanbHas ©asa, a npenogaBaTento NPefoCTaBAT MpaBO BbiboOpa OpraHM3aLyOHHON
CTOPOHbI 0By4YeHus:, T. €. PopMbl UNK Buga 3aHATUA. OpraHu3aLMOHHO-METOANYECKE pa3paboTKn BKMOYaOT
B cebs TeopeTuyeckne Npednochbinki, a Takke HOPMAaTWUBHbIE LOKYMEHTbI, TAe onucaHbl oBLiMe MOMnoXeHUs
1 0coBeHHOCTM  TexHomoruu obyyeHus. VIMEHHO 3aecb [OMmKHA OTPasuTbCs  crneuuduka  NOATOTOBKU
¢ ucnonb3oBaHnem TexHonorun [O. PeanbHas npaktuka [O nokasbiBaeT, YTO 3HAUYMTENBHYK YacTb BPEMEHM
Bnpouecce [O 3aHMMaeT 3a04HbIA  (HEKOHTaKTHbIA, AWCTAHUMOHHBIM) NEepuoa, BO BPEMS  KOTOPOro
obyvarowumitcs 3aHnmaeTcs camoctosTensHo [2, 2001]. Paboune mecta obyuatoLumxcs, rae NPoMcXoanT npoLece
[0, B 3aBMCUMOCTM OT (PUHAHCOBLIX U MaTepuanbHbIX BO3MOXHOCTEN MOXHO pa3buTb Ha Tpu knacca: 0 — Ha

paboyeMm MecTe OTCYTCTBYWT CPEACTBA HOBbIX WMH(OPMALMOHHBIX TEXHOMOruiA; | — MMeeTcs B Hanmnuuu
MarHuTodoH M (M) BUAEOMArHUTOGOH; || — MMeeTCst KOMMBIOTEP C BO3MOXHOCTbO BbIXOAA B KOMMBIOTEPHbIE
ceTu.

B HekoHTakTHbIN nepuod Ans WHMOPMALMOHHOTO OBMeHa, B YaCTHOCTM KOHCyMbTauuu npernogasatens
1 obyyatowierocs, MOryT ucrnonb3oBatbes TenedoH, dakc unu KC B pexume anekTpoHHOW noutbl. MHorve
npobrembl annapaTHO-TEXHWYECKON noaaepxku obpasoBatenbHoro npouecca B [O, B cnyyae OTCYTCTBUS
cpencts HAT y obyyaemoro, pewatoTes Ha y4ebHo-KoHCynbTaumoHHbIX myHkTax (YKI). B HekoHTaKTHbIN nepuoa
OornblUoe 3HAYEHNE MMeeT camocTosTeNbHas paboTa 0byyaroWwmxcs, KOTopas MOXET ObiTb MHAMBMOYANBHOM,
napHoi 1 rpynnoBoit. C nonoxuTensHoN CTOPOHbI 3apekomeHaoBana cebs opraHusaLms rpynn B3auMONOMOLLM.
[Ons  addektnBHon yyebbl obyyaemblil [OMKEH BnageTb METOAaMW MNaHUPOBAHUS 1 OpraHu3auum
CaMOCTOATENbHOM PaboThl € y4ebHbIM MaTEpUanom, HaBblkamn CamMmoobpasoBaHus.

Takum 06pa3om, TeopeTMyeckoe OcMbicrieHne npakTuki [JO nokasbiBaeT, YTo Ans HEro Tak e, kak WU ans
TPaAULMOHHOTO y4eGHOro Npouecca, NpUcyLLUy NSTh 0BLLEeANAaKTUYECKIX METOAOB 0BY4YEHUS: MH(OPMALMOHHO-
PELenTUBHbIA, PENPOAYKTUBHbINA, MPOBNEMHbINA, IBPUCTUYECKMIA N UCCHELOBATENBCKUN, — KOTOPbIE OXBATbIBAKOT
BCIO COBOKYMHOCTb MEarorMyeckux akToB B3aUMOLeENCTBUS NpenofaBateneil 1 obyyalowmuxcst kak npu O4HOM
KOHTaKkTe, Tak W MpW WHTEPaKTUBHOM B3aUMOLENCTBUM MPU WCMONb30BAHUNA CPEACTB MHAOPMALMOHHBIX
TEXHONOrWIA;.

Oupaktnyeckne cpeactBa [O, B KOTOpbIX COCPELOTOMEHO negarornyecku o6paboTaHHOe copepxaHne
0by4eHus, LenecoobpasHo knaccuuuymMpoBaTh Kak nevaTHble U3haHus, ANeKTPOHHbIE N3AaHUs, KOMMbIOTEPHbIE
obyvatowme nporpammel, ayauo- U BuaeoMaTepuansl, KOMMbOTEPHbIe ceTu. pu co3gaHuM M Npou3BOACTBE
cpencts 0byyenns ana JO BO3MOXHbI CredyloLme nyTu: HeNocpeacTBEHHas paspaboTka cunamm By3a, 3akas ux
W3rOTOBMEHUS B  CMELManM3MpoBaHHbIX OpraHu3auusx, npuobpeTeHne rOTOBbIX CPEACTB C  BO3MOXHOM
nocrneaytoLlen agantaumen unu 6e3 Hee.
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B HacTosiuee Bpemst B 1O WMPOKO WUCMONb3YIOTCSH TPaLWULMOHHbIE PErnaMeHTUpOBaHHbe (OopMbl 06Yy4eHNs:
NEKUMN, CeMUHaPbI, KOHCYMbTaLMKW, 3K3aMeHbl, CaMocTosTerNbHas paboTa u T. 4. Cneunduka NpUMEHeHUs aTux
dopm B [O nposBnsieTcs B 4YactoTe MNPUMEHEHUs MX B y4eBHOM MpoLecce UM MPerMyLLeCTBEHHOM
NCNONb30BaHUN CPEACTB HOBbIX MH(OPMALMOHHBIX TEXHOMOTMIA.

B poccuiickon npaktuke [O B HacTosiee Bpems Hanbormee 4acTo UCMOMb3yKTCA WMHGOPMALMOHHO-
peLienTUBHbBIN U PENPOAYKTUBHLIN MeTOAbl 06y4eHus, a cpean CPeAcTB 0byyYeHNs — neyvaTHble, KOMMbOTEPHbIE
W ayamo-, Bugeomatepuansl. MNevatHble yuebHble MaTepuansl no gucuunnute ans 4O [omkHbl cogepkaTh Kak
MWHUMYM: pEKOMEHAaUuW no  CamoCTOSATEeNbHON y4ebe, OCHOBHOM TEKCT, KOHTPOMbHbIE — 3afaHus,
TPEHUPOBOYHbIE 3afaHus, TOMKOBbIA CnoBapb TepmuHOB. B uUenom obyyeHne no nocobuio  LOIMKHO
obecneunBaTb 0by4aeMomy MUHUMYM 0BpaLLEeHs K AONONHUTENBHONM NUTEpaType.

Mpouecc MHopmaTU3aLmMn ABISIETCS 3aKOHOMEPHbIM 1 O6BEKTUBHBIM NPOLECCOM, XapaKTEepHbIM AN BCEro
MupoBoro coobujectBa. OH NposiBNSieTC BO BCEX C(epax YENOBEYECKOW [EeATEnbHOCTW, B TOM uucne
1 B 0bpasoBaHun. Bo MHorom 6narogaps 9TOMy Mpoueccy Crafma BO3MOXHOM HOBasi CUHTETMYecKas,
WHTerpanbHas, rymaHuctuyeckass dopma obyyeHns — OuCTaHUMOHHOe oByuyeHue, koTopoe BOMpaeT B cebs
nyywme YepTbl TPAAULMOHHBIX (POPM OOyYEeHMS — OYHOTO, 3a0YHOrO, 9KCTEpPHATa — W XOPOLIO C HUMM
nHTerpupyetcs. MoxHo 06paTuTb BHUMaHWE Ha TEHAEHLMIO K TOMY, Y4TO B NEPCNeKTUBE BCE U3BECTHbIE (hOPMbI
0by4yeHust conbroTCs B OAHY eanHyto opmy ¢ npeobnafaHnem xapakTepucTk COBPEMEHHOTO ANCTAHLMOHHOTO
00yyeHns. BOT noyemy UMEHHO AMCTaHUMOHHOE 0ByyeHMe YacTo HasbiBatoT chopmoit 0byueHus XXI Beka.

3aknioyeHue

B npouecce BbIMOMHEHMS HAy4HBIX WMCCNEOOBAHMA co3daHa koHuenTtyanbHas Mogens WOC [0,
obecneunBarowas aPGeKTUBHOE XpaHeHMe Yy4ebHO-MEeTOaMYEeCKod WHGOPMaUMM W YAaNeHHbId  SOcTyn
obpasoBatenbHbIM pecypcam no Internet, paspabotaHa Mogenb CTPYKTYpbI ypoka, NO3BOMSHOLLASA OCYLLECTBNATL
ONTMMarbHOE MMaHMPOBaHWEe PECYPCOB CUCTEMbl, @ Takke (PYHKLMOHaNbHas MOAeNb Ypoka, NO3BoMsioLas
KOPPEKTMPOBaTb €ro CTPYKTYpy B npouecce (PYHKUMOHMPOBAHWS CUCTEMBI, OMTUMUMPYS MPU 3TOM BpeMs
pabotbl obyyaemoro B Internet n noBbiwas 3PdekTMBHOCTL 00yuyeHus. [lpakTuyeckas peanusauums
npeanaraeMblx MoZenen W anroputMOB (PYHKLMOHWUPOBAHUS CUCTEMbl MO3BOMMMA COKpPaTUTb 3aTpaThl Tpyda
W BPEMEHU Ha Co3faHue 1 CONPOBOXAEHWE (MONONHEHME U KOPPEKTUPOBKY MHGbOpMaLMoHHOro coaepxanus) O;
noBbICUTb 3 dEKTUBHOCTL 00YYEHMsT; YMEHbLUMTL BpeMs paboTbl obyyaemoro ¢ MOC [0 u, kak cneacrteue,
3aTpartbl Ha 0ByyeHue.

OCHOBHble Hay4YHO-TEXHMYECKMe (MEeTOAMYeckue) napameTpbl: AOCTYMHOCTb OOYYEHWS ANS BCEX COUManbHbIX
cnoes HaceneHus B Pecnybnvke balwkopTocTaH; opranusauust O ¢ ucnonb3oBaHWeM TeNeKOMMYHUKALMOHHBIX
ceTeit, Tened)OHHOM 1 MOYTOBOM CBSA3N; BO3MOXHOCTb OYHOW CLAYM SK3AMEHOB, 3aLLUTbI KYpPCOBbLIX MPOEKTOB
W T. O. 33 y4ebHbI rog B yobHOe Ans CTyAeHTa Bpems.
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KNOWLEDGE TESTING IN ALGORITHMS - AN EXPERIMENTAL STUDY

Irina Zheliazkova, Magdalena Andreeva, Rumen Kolev

Abstract: With the appearance of INTERNET technologies the developers of algorithm animation systems have
shifted to build on-line system with the advantages of platform-independence and open accessibility over earlier
ones. As a result, there is ongoing research in the re-design and re-evaluation of AAS in order to transform them
in task-oriented environments for design of algorithms in on-line mode. The experimental study reported in
the present paper contributes in this research.
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Introduction

Algorithms are procedural knowledge units, modeling the solution of a given class of problems. Their theory and
practice constitute an essential branch of the computer science education. Additionally, an enormous number of
special purpose algorithms are used in other domains, such as mathematics, informatics, economics,
management, and so on. During two decades the algorithm animation systems (AAS) are the most spread
teaching aids developing the learner’s logical reasoning in the theory and practice of algorithms [15].

A number of empirical studies have been conducted to evaluate the effectiveness of different kinds of AAS with
educational purpose but results vary [4]. Brown used BALSA-II [2] to teach an introductory programming course
and an algorithms and data structure course. The system was used as a visualization program in the first course,
and as a high-level algorithm animator in the second one. He reported that the use of animation scripts to
supplement lectures led to “demonstrable gains in speed of comprehension” over the traditional lecture. Results
of using the animator of the XTANGO [10] to teach a computer science algorithms course indicated the following.
The students enjoyed the animations and the animations are able to engage students' creativity and
expressiveness. Furthermore, students' understandings of the algorithms are enhanced by the animations.

The use of algorithm animation in teaching, however, does not always prove successful. Empirical studies have
been conducted by educators and have produced mixed results [6]. Although the results showed that
the animated group achieved higher marks than the other group, no significant benefit could be linked specifically
to the animation. Similarly, Byrne et al. [3] conducted two experiments in which the results showed that
the benefits of animations were not obvious. These mixed results were regarded as disappointing as most
educators believe that animation does aid learning.

However, these unfavorable experiment results suggest other important factors regarding the use of algorithm
animation. The results indicate that to achieve the full effectiveness of algorithm animation, it is important that
the animation is used in conjunction with other factors. Lawrence et al. [7] used the XTANGO and POLKA
systems to teach Kruskal's minimum spanning tree algorithm. Amongst the group of students who attended
laboratory sessions, performance of students who attended an interactive laboratory session was significantly
better than students who attended passive laboratory sessions. Their results have shown that it is important to let
students control and interact with animation and that the animation is available to them outside the classroom
setting. Better control and interaction were achieved by means of letting students to create their own data sets for
the algorithm rather than observing prepared data sets.

Moreover, more recent research by Kehoe et al. [6] does make some possible claims for the use of animation as
a pedagogical aid. The experiment was carried out in a different manner from other experiments. The difference
in this experiment was that it simulated a homework scenario. Students were given the questions prior to the start
of the session. During the test, students could have access to teaching materials and there was no limit on time
spent to complete the test. Results of this experiment showed the group was interacted with animation in some
aspects, but not all, performed better than the other group.
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The report demonstrated a more effective way of using algorithm animation in teaching to achieve higher
pedagogical value. It demonstrated that algorithm animation was better used in open and interactive learning
situations (such as a homework exercise). As well, algorithm animation can be more useful pedagogically when it
is used in coordination with other learning materials or accompanying other instructions that explain how the
animation simulates an algorithm's operations. The report also demonstrated that algorithm animation could best
facilitate learning of the procedural operations of algorithms. While animation does not always facilitate learning,
at least, it can make an algorithm less intimidating by making that algorithm more accessible.

In [10] Stasko et al. concluded from their experiment a number of conditions under which algorithm animation
might be most beneficial. One of the conditions is to accompany algorithm animation with comprehensive
motivational instructions. When the algorithm animation simulates this instruction, the animation display should be
augmented by textual descriptions of the ongoing operations. Another condition is that the AAS should include
rewind or replay capabilities to allow users to back up and review important operations. Some form of history
showing previous state should also be provided. They also suggested that students' feedback was also valuable
in improving the instructional quality of the animation.

Although results drawn from these empirical studies are not always favorable, this does not indicate that
algorithm animation is ineffective in teaching. Hansen et al. [5] have developed a system called HalVis and
conducted several empirical experiments using it. All experimental results shown, that hypermedia algorithm
visualization is significantly more effective than traditional teaching methods.

To prove the practical usefulness of an intelligent system for teaching and learning algorithms (ISTLA) developed
by Zheliazkova [11] the standard algorithm for searching the maximal element in an array of numbers has been
chosen. The results of the teacher’s block scheme and three simulated learners (“best”, “better”, “average”) were
compared. The block scheme built by the first learner differs from the teacher's one only topologically (not
logically). So the ISTLA estimated the first learner's performance with maximal coefficient of proximity
Cprox=1.00. In the block scheme of the second learner an additional unimportant condition block had been
inserted within a loop and the system reduced his/her Cprox. The third learner’s performance was scored even
lower because missing of an important condition block within a loop. The three assessments made by the system
are reasonable and had been accepted both by the teacher and learners.

With the appearance of INTERNET technologies the developers have shifted to build on-line AAS, which have
the advantage of platform-independence and open accessibility over earlier systems. As a result, there is ongoing
research in the re-design and re-evaluation of AAS in order to transform them in task-oriented environments for
design of algorithms in on-line mode [8,9,14]. The present paper, which contributes in this research focuses on
the following issues of an experimental study: goal, object and methodology of the study, experimental data, test
quality evaluation, and correlation analysis. Conclusion outlines the author’s team conclusions, current work, and
future plans.

Goal and Object of the Study

The main goal of the study is to assess the effectiveness of the intelligent computer-based tests in the area of
algorithms in comparison with the traditional ways of testing such as multiple-choice tests, and exams. Both
intelligent and multiple-choice tests were generated by means of an environment developed and implemented by
the authors [12]. Object of the study were students-bachelor (1t year, 2 semester), specialties Computer
Systems and Technologies (CST) and Communication Technique and Technologies (CTT) at Rousse University.
In the framework of the course Programming, part 2 the students learn C++ programming algorithms. The same
students during the 1-t semester were taught course Programming, part 1, including the topic “Algorithms” and
several topics on PASCAL programming algorithms. The learning material on algorithms was presented in
2 lectures and applied in 8 practical exercises, where the students worked on computers in teams of 2-4. During
the semester the students had to perform two written tests on the learned material and one course work
concerning development the block scheme of an algorithm and its implementation in PASCAL. Then
an integrated mark was formed on the base of the tests and course work marks. |f this mark was 5 or 6, and
the student was satisfied with it he/she was relieved of the exam. Otherwise the student was examined during
the session with a task similar to the course work.
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Methodology of the Study

Two tests covering the topic “Algorithms” were prepared in the form of WORD-documents. The first one (T1)
contains 25 multiple-choice questions and brings 25 scores respectively 1 score per the right answer (Fig.1).
The second one (T2) contains 27 different types of questions with 250 total scores (Fig. 2). The questions types
of are four, namely: multiple choice, unordered keywords, ordered keywords, and unordered pairs [12]. Both tests
were generated in accordance with the technology of using of the authoring environment described in [1]. It can
be accepted that both tests have approximately one and same length. At the same time T2 has significant higher
degree of covering the taught material.
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Fig.1. WORD-document of the multiple choice test Fig.2. WORD-document of the intelligent test

The announcement about the planned experiment was made at the beginning of the second semester, to ensure
students-volunteers, e.g. interested in the experiment. The generated HTML tests were uploaded on the Rousse
University server in the same day of the experiment. 12 students took a part in it. At the beginning they were
introduced to the study goal, the way of answering to different questions and the way of the system assessment.
The students were also told that the planned time is 20 minutes for the T1, and 60 minutes for the T2. However
the performance time for the tests was unlimited and was registered by the system.

The experimental data

The experimental data were brought to two tables (one for each test), containing the following information —
the student’s name, the student's ID, the number of the points for each question, the total scores, the time,
the mark and the final mark on Programming, part 1 (Progr.1). The scores, time and mark are parameters
automatically computed by the system. The experimental data used for the need of the test analysis are shown
in table 1.
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Table1. Experimental data

No Name ID Test | Scores | Time Mark Progr.1
1 |Nadia Genadieva Mikova 053111 i; 12519 ;: i 6
2 |lvailo Angelov Nedelchev 053133 $ ; 11786 ;? j 4
3 |Vladislav Atanasov Petkov 053104 $ ; 11359 4112 g 4
4 Nadia Yosifova Antonova 053132 | ——o 1 : 6
5 [Yanica Stoianova Stoianova 053147 $ ; 11070 511‘ g 3
6 |Nedialko Dochev Nedialkov 053120 | ——o 2 : 6
7 |lvailo Emilov Ivanov 053109 $; 11772 ;; j 6
8 |Neshe Nedzh Ismail 053198 | ——o——1 ; 3
9 |Nikolai Georgiev Nikolkov 053211 $; ;i ég g 3
10 |Ana Dimitrova Georgieva 053201 $; ;:13 ég g 3
11 |Leilia Mehmed Ahmed 053171 - —— 2] : 3
12 |Fatme Turgai Mehmed 053181 $ ; 11580 52 j 5

Test quality evaluation

The student’s answers in T2 are partially correct, e.g. the points received for the i-th question of the j-th student P;
could be between 0 and Pmax;, where Pmax; are the maximal scores for the given question. A calculated value V;

was used, which represents the degree of the student's answer proximity: 7, = (Pij / Pmaxi).100,%.

According to [13] the additional processing the experimental results for T2 become universal meaning that can be
used to evaluate the test quality and student’s knowledge. In the first case the results are student-independent
and describe the questions and test difficulty. According to the average scores of each question they were divided
in five groups respectively: very difficult (VD) — from 0 to 30, difficult (D) - 30-40, moderate (AV) - 40-60, easy (E)
- 60-70, very easy (VE) - over 70. For each group the average result was calculated and the corresponding
graphic was drawn using EXCEL. The resulted chart together with the average approximation is shown on fig. 4.
The main graphical characteristic of the question difficulty is the typical S-shape curve: 1) the width of the
deviation by X-axis of a curve corresponds to the difficulty of the corresponding question, because too few correct
answers are given; 2) the inclination describes the probability of guessing. The lower grade is, the more even is
the curve of the distribution of answers. The average curve should be close the diagonal of the chart. It doesn't
contain the whole information, that's why it's good to be combined with the number of questions in each group
(fig. 4). The first graphic is not suitable for T1 because all the answers have only 2 values: true or false. So, only
the second graph type could do the juxtaposition for the both tests. As it is seen from the fig.4 they have similar
distribution of the question groups. T1 has no questions in the group VD and more questions in the easiest
groups. T2 is more difficult and this is clear seen from fig.6, where the test results of all students are compared.
It is obviously that only 3 students have close results for both tests and they are the best ones.
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Shortly, the additional processing of the experimental data and their graphical interpretation confirm
the expectation that both tests are valid. The main difference is that T2 is more difficult than T1. This can be
explained with the availability of questions in T2 with higher level of complexity than the multiple-choice in T1.

Test 1

3 3 3 3] 3 4 4

Progr.1

Fig.7. Dependence Prog.1 and Test1

Test 2
w

Progr.1

Fig.8. Dependence Prog.1/Test 2
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The graphical interpretations of the dependences between the marks Progr.1 and T1 (fig.7) and Progr.1 and T2
(fig.8) are presented with dots and the linear approximation with solid line.

The smaller angle of the approximation line with respect to X-axis means lower sensitive regarding to
the student’s knowledge differences. From the visual comparing both figures follows the expected conclusion
that the intelligent T2 is more sensitive than multiple-choice T1.

The study also allows specifying the initial time for performance of both tests defines only by the authors’
experience. The actual average time for T1 and T2 was respectively 21 and 68 minutes. This means that the time
for T2 could be increased to 70 minutes whereas the time for the T1 can remain 20 minutes.

Correlation analysis

As a quality indicator for the relationship between two test's parameters can serve the linear correlation
coefficient #, a real number in the range of [-1,1]. The value of this coefficient shows how strong is
the relationship between the parameters. For example, if # is in the range 0.0 + 0.3 then relationship is low; 0.3
+ 0.5 — moderate; 0.5 + 0.7 - significant; 0.7 + 0.9 — high; 0.9 + 1.0 — very high. If the two parameters are moving
in the same way r = +1.0 and if in the opposite r = -1.0. The value 0 means that there is no relationship between
parameters.

Table 2. Correlation coefficients

| Relationship | Time T1/Mark T1 | Mark T1/Progr.1 | Time T2/Mark T2 | Mark T2/Progr.1 | Mark T1/Mark T2 |
Correlation -0.232 0.536 0.389 0.777 0.501
coefficient

The relationship between the following couples of parameters are of interest for the current study: Time
T1/MarkT1, Mark T1/Progr.1, Time T2/Mark T2, Mark T2/Progr.1 and Mark T1/Mark T2. The corresponding
correlation coefficients received from the experimental data are given in table 2. It is seen that the highest
correlation coefficient is for Mark T2/Progr.1. Its value 0.777 means that there is high relationship between these
two parameters, the relationship for Mark T1/Progr.1 and Mark T1/Mark T2 is moderate, and the one for Time
T1/Mark T1 and Time T2/Mark T2 is lower.

The experimental data were divided in two tables according to the mark on Programming 1. The first table
contains data for the excellent students (mark 5 and 6) and the second one for the mean level student (3 and 4).
That was made because the excellent students were assessed at the end of the semester (taking in mind the
marks of the course works and the two tests) and were released from exam. The results from the calculation of
the same correlation dependences for the two groups of students are presented in table 3.

Table 3. Correlation coefficients for the two groups

| Excellent students |
Correlation , .
Time T1/Mark T1 | Mark T1/Progr.1 | Time T2/Mark T2 | Mark T2/Progr.1 | Mark T1/Mark T2
dependences
Correlation 0.647 0.250 0.341 0.408 -0.408
coefficient
| Mean level students |
Correlation . .
Time T1/Mark T1 | Mark T1/Progr.1 | Time T2/Mark T2 | Mark T2/Progr.1 | Mark T1/Mark T2
dependences
Correlation -0.252 -0.091 0.294 0.418 0.382
coefficient

To analyze the proximity coefficient for each student first we found the relations Scores/Max scores for each
question. This coefficient for the questions in T1 is not so interested because it is 1 or 0, meaning correct or
incorrect answer. Table 4 contains the calculated coefficients for T2 questions. The column “Tofal’ shows
the proximity of the actual student’s scores to the maximal scores.
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Table 4. Proximity coefficients for T2

ID |Q1]|q2|Q3|a4|a5|a6|a7|as|a9|a10/Q11Q12Q13Q14Q15Q161017[018(219(020/021/022/02324/Q25/026/Q27| Total
053112] 1 | 1 o2]04] 1 [o5] 1 ol 1]ol1[1]1]1]1]1]0lo7]0]o05]0o4l03]1]0]og]1]065
053134| 0 | o Joa| 1 [o 1]t [1lolala]1]1]1]1]1]1]o4]0]o4]olos|1]o6]1]09]1]068
053105/0,7] 1 [o.8] 1 [ 1 [ 1 Jozloal o]t T1 111 ol1]1]o7]1]03]0losl1]1]1]09]0]07s
053133]0,7] 1 [o8] 1 [ 1 [ 1 Jozloal o] 11111 ol1]1]o7]1]03]0losl1]1]1]09]0]07s
053148]05] 0 | 0 [o6]03] 1 ]o7[ 1o ofosal o] 1oal1]1]0loz]1]0]olo]o]os]003]0]039
os321]o7]os] o [ 1 Jo 111 ol la[1]1]1l1]1]1]o7lofosl ool 1][1]0]1]1]071
los3110]0,5]0.3]0,3]06]03]00] 1 [ 1 ]o 1111111 1]oel1]ofalosl1]1]1]0a]1]072]
los3199] 1 [ 1] 0o3] 1] 1]o8loa]o]1]1]1]1]05]103]0o7]0]los/0]os]1]1]0]03]0]057]
los3212] 0 [ o] o fos] o] 1]ogl1]o]1]1]1]0o3]1]o3[olofololo]olos]1]o]o]o0]o33]
|053202|1|1|0|0,6|o,3|1|o,7|1|o|0|0|1|0,7|05|0|1|o| loflo]olofoa[1]ao]0a]oa7]
los3172]08] 1] o 1] 1] 1]o8loa] 0] 1]o4]1]0]05]1]03[0losalololool1]1]0]o7]1]053]
los3182]0,7] 1 [ 1 Jos] 1 [ 111 ]1]1]03]1]o7]1]o]1]0]o4]olo3]ofos]1]1]0]og]1]oss]

Approximately, the time passed from the of the written test on topic “Algorithms” (TA1) in the middle of first
semester to the experiment is 5-6 months. From the cognitive psychology it is well known that each learner has
knowledge forgetfulness coefficient. To evaluate it the table 5 had been composed. Its first row contains the TA1
mark for each student, the second one — T2 mark, and the last row - the proportion between these two marks. It
can be interpreted as a coefficient that shows how many percents of the knowledge the students have in
the moment of T2 performance.

Table 5. Kept knowledge coefficients

| D | 053111 | 053133 | 053104 | 053132 | 053147 | 053120 | 053109 | 053198 | 053211 | 053201 | 053171 | 053181 |

TA1 6 - 6 5 6 6 6 - 4 3 3.5 3
T2 4 4 3 5 3 5 4 4 2 2 3 4
T2/TA1 0.67 - 0.5 1 0.5 0.83 0.67 - 05 0.67 0.86 1.33

Value, greater than 1 means that the student has achieved new knowledge (ID 053181). Value, equal to 1 shows
that he/she has kept learned knowledge (ID 053132). For all other students the value is less than 1, which means
that the student has forgotten some learned knowledge.

Conclusions, current work and future intention

The experimental data extraction for this study is not enough representative and the intelligent authoring
environment used for test generation is on the level of research prototype. Nevertheless the reported results
confirms some statements of the author’s team earlier studies [16,17,18] and imposes new ones valid for testing
not only the algorithms but for other complex learning objects:

The difference between the expected and real results from both multiple-choice and intelligent tests is
insignificant, e.g. both tests are valid. This also shows personal interest and respect of the learners to
the computer-based knowledge assessment.

In comparison with the multiple-choice test the intelligent one is more effective regarding the level of the tested
knowledge, degree of covering the taught material, length of the test, and sensibility of the learner’ s knowledge
assessment.

The relationship between the final mark given by the teacher and the intelligent test mark is very close, while
the relationships between the differential marks and multi-choice test vary from moderate to low.

The research prototype of the WINDOWS-based environment for design of algorithm block schemes is in
the process of implemenation. The hypothesis that will be checked by means of this environment is the evaluation
of the design of block scheme by the learner is more pedagogically effective than performing an intelligent test.
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E-BbI30B: EBPOMEACKUA KOHTEKCT

Bnagumup C. [loH4eHKO

Abstract: Paccmampugaromcsi OCHOBHbIE 8bI308bl, cga3aHHble ¢ ICT, u Mepbl, npednazaemble EC dns
UX PEWEHUS.

Keywords: ICT, e-economics, knowledge economics, Inclusive Information Society.

BBepeHue

CTpemuTenbHoe nOsBRIeHWe W BHedpeHue B ObiT COBPEMEHHbIX MH(OPMALMOHHBIX W KOMMYHUKALMOHHbBIX
TEXHONOMIA, ABNSASICH TEXHONOMMYECKM BbI30BOM 4711 TOTO MM MHOTO KOHKPETHOro obLiecTBa, npeactaBnser
LUIMPOKME BO3MOXHOCTM KaK A1 PELUeHWs CaMuX TEXHOMOrMYeckux npobnem, Tak v Ans (OpMUPOBaHMS
9KOHOMMKM HOBOTO Tuna u Bonee LWMPOKO — 06LLECTBa B LiEIOM, COOTBETCTBEHHO, €-9KOHOMUKM, UMM AKOHOMUKM,
MOCTPOEHHOM Ha 3HaHusIX, U — MHdopmaumonHoro O6wecTsa. CosngaHne CTpyKTyp HOBOro obuiectsa Tpebyet
0CO3HaHHbIX M COrMacoBaHHbIX AENCTBIIA MO CO3MAAHNI0 €r0 OCHOB, YTO CYLLECTBEHHbIM 06pa3oM OTNNYaETCS OT
npouecca CTaHOBMEHMS KMACCUYECKUX PbIHOYHBIX OTHOLIEHWW, YTBEPXAABLUMXCA B 3HAYNTENbHON Mepe
CTUXUAHO. Takoe co3naaHWe MO3BONSET YYECTb U YNpeauTb BO3MOXHbIE HeraTuBbl 06LECTBa HOBOrO Tvna
W NPEANPUHATL MaKCUMyM yCWnMA, 4ToObl WX Nnogamu MO BOCMONb30BaThCA BCE uneHbl 06LiecTsa
1 BO3MOXHOCTW HOBOrO 06LLecTBa Gblav MCnonb30BaHbl ANs pa3peLueHns Npobrnem Knaccuyeckoro pbIHOYHOMo
obuecTBa (Takux, Hanpumep, kak 6e3pabotuua), a He ycyrybneHus ux; NpeanpuHaTb BCe ycunmus, 4Tobbl
YTBEPXAEHNE MPUHLMMNOB OpraHM3auun HOBOrO O6LieCTBA He MOPOAMIIO HOBOTO BWAA AWCKPUMMHALMM —
TaK HasblBaeMoro Ludgposoro HepaseHcTaa (digital division).

OcHoBHble e-BbI30BbI U nogxoabl EC k ux pewexuto

Huwke obcyxpatoTcs OCHOBHble moaxombl EBponeiickoro coobLiecTBa K paspelleHuio ykasaHHbIX npobrem
1 OCHOBHbIE [1OKYMEHTbI, PErnamMeHTUpyIoLLMe ero NoNnUTUKy B 3Ton obrnacTu.

EBponeiickoe coobLiecTo, 3ab0TACE O [JOCTMXKEHUM W COXPaAHEHUM NEPenoBbIX MO3ULMIA B KOHKYPEHTHOM
COPEBHOBaHUM B MUPOBOW 3KOHOMWKE, OTMEYaeT, YTo rnobanusaunsi kak KOHeL, 9pbl BHYTPEHHUX PbIHKOB
03HayaeT To, 4To UMeHHO EC gomkHo 3aaaBaTh TeMN KOHKYPEHLMK, ecrin xo4eT obecneunTb cebe Hagnexallee
MeCTO B MUPOBOWN 3KoHOMUKe. Onpeaensiowym ans BoipaboTku nonuTuki EBponeiickoro cooblyectsa sensertcs
ObICTPLIA NpUX0d U YTBEPXOEHWE WHCOPMALMOHHBIX M KOMMYHUKALMOHHBIX TexHonoruii (ICT-information and
communication technologies) B npotheccuoHanbHON U YaCTHOM XKM3HKM, YTO, B YACTHOCTU, TPebyeT KOpEHHON
nepecTpoikn cuctembl 06pa3oBaHus B EBpone, obecneynBaroLieil BOBMOXHOCTL 0Bpa3oBaHusi B TEYEHUE BCEN
xu3Hu (lifelong learning).

Havano nonutuke TC B 3TOM 06MacT MOMOXEHO TaK HasbiBaeMon JluccaboHCKOW CTpaTerueit: pelueHnem
EBponeitckoro coeeTa, npuHsToro B Mapte 2000 roaa.

B 9TOM [OKyMEHTe KOHCTATMpyeTCsi, UTO pewatwwmmn Ans EBpornbl B BbipaboTke NOMUTUKNA SBASIKOTCA
KOHCTaTauus yTBEpXaeHus rnobanusaumm B MMPOBBLIX SKOHOMWYECKMX OTHOLIEHWSIX Kak 3aBepLUeHue 3pbl
BHYTPEHHMX PbIHKOB, C OAHOW CTOPOHbI, M CTPEMUTENbHLIN MpUXod W pacTywee 3HaveHue ICT — ¢ gpyroi.
Y1BepxaeHue ICT o3HauaeT He TOMbKO NOSBAEHNE HOBbIX TEXHOMOTMYECKMX MPOLECCOB B SKOHOMUKE, HO 0OLLYI0
KOPEHHYK MepecTpoiKy 3KOHOMMKM Ha ocHoBe ICT. B cywHocTM, peyb MOET O MOSIBIIEHWM HOBOMO Tuna
9KOHOMMKM: TaK Ha3bIBAEMON €-9KOHOMUKW (3NEKTPOHHOM SKOHOMMKW) — 3KOHOMMKW, NOCTPOeHHOM Ha ICT. 3To
kacaeTcs kak (hOopMarbHOMO WCMOMNb30BaHUs HOBOMO TexHororuyeckoro anemeHta ICT B 9KOHOMMKE, Tak
W HOBOTO COAEPKaHWs 3KOHOMUKW, COOepXaHWs, KoTopoe AaéT BO3MOXHOCTb HasblBaTb  €-9KOHOMUKY
9KOHOMWKOW, MOCTPOEHHOW Ha 3HaHusAX: knowledge economics. Takoe ynotpebnenne TepmuHa Ans
ONpefeneHns CopepxaHns SKOHOMUYECKMX MPOLIECCOB O3HAYaeT Mpexae BCEro TO, YTO 9KOHOMMKA LOMKHA
CTPOMTLCSA Ha OCHOBE 06OpOTa MHhopMaLmK: HOPMUPOBAHMS PA3BUTOM CTPYKTYPbI Hay4HbIX MCCHEA0BaHWN
1 BbICTPOrO BHEAPEHUS UX Pe3ynbTaToB B 3KOHOMUKY. [TOHATME €-9KOHOMWKM HECET B cebe eLyé oanH BakHbI
CMbICITOBOM 3MIEMEHT: 3TO 3KOHOMMKa, obecrneymBatoLLas CyLLEeCTBEHHOE YryYLIEHWe KaYecTBa KU3HW 1 yChyr,
T. €. BaXHENWNA rymaHucTuyeckuin acnekt. B gokymeHte [Lisbon strategy, 2000], osarnasnesHom «K EBpone
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WHHOBALM W 3HAHWN», OTMEYAETCA TakKe NPUHLMNMArbHas YCTaHOBKA KOHLIENLUMM €-3KOHOMMKKM. 3Ta yCTaHOBKa
cBA3aHa C TEM, 4TO, B OTNMYME OT KMacCUYeCKoM PbIHOMHOW 3KOHOMMKM, (HOPMUPOBABLLENCS B XOAe
€CTECTBEHHOTO, HEYNPaBSeMOro pasBUTUS, e-9KOHOMUKA POPMMPYETCS B paMKax JOCTATOMHO CO3HATENBHOM
1 OTHaCTM YNpaBnsemoro npoLecca, B npeaenax koToporo MOXHO NOMbITaTbCA 0CNabuTb BO3MOXHbIE HEraTHBbI
nepexoda K HOBOMY TUMy 3KOHOMMKU. I OCHOBHbIM TakuM HeraTyBOM SBSIETCS BO3MOXHASA y3ypnauus nnogos
HOBOW OpraHu3auun obLiecTBeHHoro Tpyaa. B cBssn ¢ atum B JluccaboHcko cTpaTerum cneyuanbHo
OTMeYaeTcs, YTO NNodpbl rpAAYLMX yeunuin B 06nactu coangaHms e-9KOHOMUKM JOMKHbI ObiTb JOCTYMHbI BCEM
yneHam obLUecTBa, HE3aBWCMMO OT HaLMOHANbHOCTW, PERMIMW U Pachl, YTO HOBbIE TEXHOMOTUM HE AOIKHbI
MOpPOAMTb HOBbI BMA AMCKPUMWHALUMM — TaK HasbiBaeMoe «LMpoBoe HepaBeHcTBO» (digital division).
lMoouépknBaeTCs, YTO HUKTO B 0BLLECTBE He AOIMKEH OCTaThCA 3a Npefenamu NPOUCXOLALMX NepemMeH, 4To
NNoAbl UX LOMKHbI ObITb CNpaBeaINBO NOAENEHbI MEXAY BCEMM YneHami obLiecTsa.

B atom e pycne nexut uHuMumatMea EBponeiickon komuccun (€Europe), B KOTOPOW NOAYEPKMBAETCA
HeoOXOAMMOCTb MOBbLILLEHUS AKOHOMMYECKOM MPOLYKTMBHOCTM, KOMMYECTBA M KayecTBa YCyr Ha OCHOBE
LMpoKoi 1 BbICTPON CTPYKTYpPbI AOCTYNa K ceTu Internet Wwupokoii kateropum uneHos obLuecTsa.

Otmeuvaetcs, yto ICT, npeacTaBnss cob0K HOBEAWMA TEXHOMOMMYECKU BbI3OB, MOMYT CTaTb PaauKambHbIM
CPEACTBOM MCKOpeHeHUs Takon npobnembl 0bLecTBa, kak 6e3paboTuua. ECTECTBEHHO, YTO NKOAM, BCTYNaLme
Ha PbIHOK TpyAa, LOMKHbI ObITb MOAFOTOBNEHbI K BOBMEYEHMIO B €-9KOHOMMKY, MPEXAE BCEr0 MO YPOBHIO
00pa3oBaHusl, YTO CyLIECTBEHHO MOBbIWAET TpeboBaHMA K 06pa3oBaTeNbHOMY YPOBHKO TEX, KTO 3aKkaHuMBaeT
LKkony. 370, B CBOK O4vependb, NpeabsBnsieT HOBble TpebOBaHMS K CTENEHM KoopAwHauuv Ha EBponeiickom
YPOBHE.

MpUHSATE KOHLENLMM €-9KOHOMMKM — SKOHOMMKM, OCHOBaHHOM Ha 06opoTe 3HaHWA — npu 0bLiei TeHAEeHLWK
CTapeHUst HaceneHust npeabsiBNSeT K cucteme obpasoBaHns elwé ogHo TpeboBaHMe — obecneyeHne
0Opa3oBaTenbHbIX BO3MOXHOCTEN Ha NpoTshkeHun Bcen xu3Hu (lifelong learning). B kommioHuke EBponeickoit
komuceun 2005 roga [New start, 2005], nocBsLEHHOM aHanu3y BbiNonHeHUs JlnccaboHckom cTpaTeruu,
cneumanbHo CTaBUTCS LieNb MOBBLILIEHWS YPOBHS WHBECTWLWA «B YenOBeka»: B YNyyleHne obpasoBaHus
1 NpogpeccoHarnbHbIX BO3MOXHOCTEN, B TOM YuCne U Yepes obecneyeHne BOIMOXHOCTM 0By4eHus B TeueHne
BCEM XMW3HU.

OoHUM M3 BaxHbLIX [OOKYMEHTOB, onpepenswowux nonutuky EBponeiickoro coobuwectea B obnactu ICT,
€-9KOHOMUKM W e-00yyeHns, sensetcsa [eLearning,2003] Tak HasbiBaemas e-Learning Programme, paccuuTtaHHas
Ha Tpu ropga (2003-2006), npu3saHHas obecneuntb achekTuBHyt0 WHTerpaumo ICT-TexHonmornn B cuctemy
obpas3oBaHus W npodeccuoHanbHoro obyyenus B EBpone. OTmevaeTcs, 4TO Takoe BHeApeHWe sBRseTcs
NPUHYMNMAnbHBIM (PaKTOPOM MOBLILLEHUS kKayecTBa 00pa3oBaHWs W paccMaTpUBaETCs Kak BAaXHEMLIWUIA acnekT
afanTauuy ero K Hyxgam obLyecTBa, OCHOBAHHOTO Ha 3HaHWSX, a TaKKE ero CIOYEHHOCTM.

B kayecTBe OCHOBHbIX CPEACTB JOCTUXEHUS Lienei B nporpamme elearning npeanaratoTcs cnegyioLme.
o ObecreyeHne 1 JOCTUXEHWE KOMMbIOTEPHON rpamoTHocTU(digital literacy).

o Co3paHue BUPTYarbHbIX YHUBEPCUTETCKUX 06pa30BaHIi, Tak HasblBaeMblx Virtual campuses, npuaaH1em
e-learning-13mepeHns CyLLECTBYIOWMM NporpaMmamM Koonepauun W COTpyAHWNYECTBA YHUBEPCUTETOB,
B TOM YiCne 1 B pamkax BoroHckoro npouecca.

e PassuTe Tak Ha3biBaemoro  e-twining’a-coTpygHW4ecTBa:  CTUMYMMPOBAHWE  MeJarornyeckoro
napTHEPCTBa C napTHepamu BO BCen EBpone B pamkax pasBuTHS LUKOMbHbIX CETEN.

e KOHTPOMb BbINOMHEHWS! MPOrpaMMmbl, CNOCOBCTBOBAHNE COTPYAHUYECTBY MPUBATHOMO M OBLIECTBEHHOIO
CEKTOPOB.

Ewe ogHAM BaxHbIM [OKYMEHTOM, passuBaloWmMM uaen JluccaboHcKon cTpaTerm 1 onpegenstowmm
nporpaMMHbIE OCHOBbI NONUTUKK B obnactu e-nommtukn EC, aBnsetcs koMmioHWke EBponeiickoi komuccuu ot
1 uonsa 2005 roga «i2010: Information Society and the media working towards growth and jobs», onpegenstollee
WHTErPUPOBaHHY0 CTpaTernio B 06nacTi NoAAepXKN 3HAHUIA W MHHOBALWI 4N YCKOPEHUs pocTa U Co3gaHus
Bornee ka4yecTBEHHbIX pabounx MecT.

B 9TOM [JOKyMEHTE KOHUENUWS €—3KOHOMMKM W 3agad B 9ToM obnactm  TpaHcdopmupyetcss  BO
BCEOXBaTbIBAOLLY0 KoHUenuuo MHdopmaumoHHoro OBLecTBa, C COXPaHEHMEM OCHOBHbBIX KOHLENTYarnbHbIX
3MEMEHTOB, KaCcaloLLMXCS €-3KOHOMMKM.
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WHTerpupoBaHHas e-nonutuka EBponeickoin komuccun npuobpeTtaeT BuA  KoHUenuun BcecTopoHHero
WHdbopmaumonHoro Obuiectea (Inclusive European Information Society). TepmuH «inclusive» npusBaH yxe
B CaMOM OnpefeneHn oTpasnuTb ryMaHUCTUYECKMIA acnekT KOHUenuMM — HanpaBneHHOCTb Ha obecneveHue
HOBOrO KayecTBa XM3HM Kaxmoro M3 uneHoB obwectBa. OH 03Ha4aeT Takke KOMMIEKCHbIN MOAX04
Kk (hOPMMPOBaHMIO MONMTMKM B 0BacTh ayamoBK3yarbHbIX CpeacTs MHdopmaummn B EBponelickom coobulectse.
B cootBeTcTBAM C NOAXOAOM, NpeasfioxeHHbIM B obCyxgaemom paokymeHte, k 2010 rogy LOMKHbI ObiTb
peanu3oBaHbl TP OCHOBHbIX NPUOPUTETA:

e 3aBepLUeHe CO3aHNa eanHOro eBponenckoro MHOPMALMOHHOIO NPOCTPAHCTBA;
® yCUNeHWe WHHOBaLW M nHeecTULMiA B ICT-nccnenoBaHns;

e [JOCTIXeHNe 06beanHEHS eBPONENcKoro MHhopMaLMoHHoro 1 media-npocTpaHcTBa.

B uvacTtHocTW, moaTBepxpatoTCs LemM nporpamMmbl elearning, oTmevaeTcs HeobxoaMMocTb obecneveHus
BesonacHocTn B pamkax MHdopmaumorHoro ObLecTsa.

OTHocUTENBHO MHBECTULMIA M MHHOBaUWi B ICT npeanaraeTcs:
o yBenuyenue Ha 80 % o 2010 roga pacxofoB Ha hMHaHCUMpOBaHWe uccnegosaHnin B obnactu ICT;

o obecneyeHne passuTus KmoueBbIX 6a3oBbix TexHonorun (key technology pillar), cdopmynmpoBaHHbIX
B 7-1 PamouyHon nporpamme (Tak HasbiBaeMoit FPRD), Takux kak: TEXHOMOrMM A1 3HAHWIA, KOHTEHTA,
KPeaTUBHOCTM; COBPEMEHHbIE  OTKPbITble  MH()OPMALMOHHbIE CETW; BCTPaMBaeMble  CUCTEMbI;
HaHO3MEKTPOHWKa; 6e3onacHoe u dependable nporpammHoe obecneyeHue;

e 3aMyCK WCCMEeJOBaHWA U pas3BepTbiBaHWE WHULMATWB, HAMPaBNEHHbIX Ha NPEOAONEHNe  TaKux
TPaAMLMOHHO Y3KMX MECT, Kak: B3aumopenctaue (interoperability) ceTeir, 6e30nacHOCTb M HaOEXHOCTD,
OLHOTUMHOCTb MEHeMKMeHTa, Tpebylowas OgWHAKOBOCTM TEXHOMOTUYECKMX W OpraHn3aLyOHHbIX
peLlEHUIA;

e onpefernieHye JOMOMHUTENbHbIX Mep st CTUMYNIMPOBAHMUS YacTHbIX MHBECTULMNA B ICT 1 MHHOBaLMMK;

e BHECEHME CreunanbHblX NpeanoXeHni, kacawowmxcs WHpopmaumonHoro O6wectea (Information
Society), Bo Bce cTpaTermyeckue pykosoasiime gokymeHTbl Coobuectsa Ha 2007-2013 rogpl,
kacatoLmecs obecneyeHus eguHcTea CoobLLecTsa;

e (hopmynuMpoBaHWe  e-OM3HEC  MOMUTUKW,  HanpaBMEHHOW Ha  YCTPaHEHWe  TEXHOMOTMYECKMX,
OpraHu3aLMoHHbIX 1 NPaBOBbLIX NPENATCTBUN, ANns BHeapeHus ICT B Gu3HEC ¢ opueHTauuen npexae
BCEro Ha Manbli 1 cpegHuin busHec (small and middle-sized enterprises — SMEs);

e (hopMWpOBaHME YCrOBUI, B KOTOpbIX Oblna Bbl obecreveHa noanepkka HOBbIX MOAENeN opraHM3aLuu
Bu3Heca, ycuneHne MHHOBALWIA B MpeanpusTus W apanTauust K noTpeBHOCTSM B HOBbIX TpeGoBaHMsX
K MOArOTOBMEHHOCTN PaboTatoLLX.

CneumanbHoe BHUMaHWe B 00CYXOaeMOM JOKYMEHTE YAensaeTcs KoHUenuuu «inclusive» B oOLLen KoHLenumm
WHbopmaumonHoro Oblectsa (Information Society); ykasbiBaetcs, Uto €€ peanusauns SormkHa obecneunTsb
YCKOPEHWe CcouMarnbHON, SKOHOMWYECKOM W TeppuTopuanbHoil opHopogHocTn B EC. YkasbiBaeTcs, 4To
peanuaauns Yactu «inclusive» B koHuenuum MHdopmaumoHHoro OBLiecTBa AOCTUraeTcs Yepes npeasioxeHne
W peanu3aumio BbICOKOKAYECTBEHHDBIX 0OLLECTBEHHbIX YCMYT U YNy4LIeHNe KavyecTsa xu3Hu. [ns atoro Komuceus
nnaHupyer:

e BbipaboTaTh MOMUTUYECKME PEKOMEHAALMM MO €e-AOCTYMHOCTU M pacluMpeHnio cdepbl LencTeus
n macwraba ICT-cucrem, obecneumsaroyme nx UCnonb3oBaHue GoNbLIEMY KONMYECTBY rpaxaaH;

o TPEAnoXuTb eBPOMNECKYI0 MHULMATHBY B pycne e-inclusive, kacatoLLlyrocs npexae BCEro Takix npobnem,
KaK paBHble BO3MOXHOCTU, npuobpeTeHune |CT-HaBbIKOB M PaBEHCTBO pervoHasbHbIX BO3MOXHOCTEN;

e MpPUHATbL NNaH AeicTeuiA no e-MpasuTensCTBY U B 06NacTy cTpaTernn NOOLLPEHUs 0BLLECTBEHHBIX CITyXO
K OpraHu3aumn OesTenbHOCT Ha ocHoe ICT; 3anmyCTWTb MMMOTHblE MPOEKTbl B 3ToW obrnactu ans
AEMOHCTPaLMN  BO3MOXHOCTE W MPOBEPKM B OEACTBAW  NpeanaraeMbiX — TEXHOMOMUYECKMX,
OpraHW3aLMOHHBIX U NPABOBbIX PELLEHMUN ;

e YCTaHOBWTb, YTO KpuTepusmu kadvectBa (quality of life) ans HauanbHbIX, narMaHCKUX MHUUMATKB
Bobnactn ICT sBnawTca crnegytowme Tpu: 3abota 0 nwasx B crapetowem obulectse; bonee
GesonacHbin 1 Gonee uynCTbIM TpaHcnopT. puMepamu Takux MPOEKTOB SBMSKOTCSA, B YaCTHOCTH,
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nporpamma «ymHblii astomobunby (Intelligent car) u nporpamma cosgaHus LugpoBbix 6Gubanotek
B MOAOEPXKKY KyNbTYPHOrO MHoroobpasus EC.

B yacTv pykoBoACTBa M ynpaBfeHWs BbINOMHEHMEM NPOrpamMmbl, KPOME TEKYLLEN KOPPEKTUPOBKM PErYNSTOPHOM
Ba3bl B 06MacTu SNeKTPOHHBIX CPeACTB KOMMYyHUKauun n MHdopmaumonHoro OBuiectsa, a Takke B obnactu
media-cnyx6, Komuceus Takke npegnaraeT  MCMonb3oBaTb  (OMHAHCOBblE  MHCTpymMeHTel EC  ans
CTUMYSIMPOBaHMS WHBECTULMA B CTpaTernyeckne obnacT MCCMEROBaHWA M YCTPaHEHUs NPensTcTBUA Ans
wupokmx uHHoBaumin B ICT. K npuoputeTam Takux Nporpamm OTHOCWTCS Takke MOMMTMKA «BKITIOYEHUS»
(inclusion) n kayecTBa XWU3HW.

FocymapctBa — uneHbl CoobliectBa 0053yt0TCA 4Yepe3 HauMoHamnbHble MporpaMMbl  pedopMMpoBaHHS,
pa3spaboTaHHble B COOTBETCTBUM C nporpammoit «Integrated Guidelines for Growth and jobs» (2005), obecneunTs
NMOCTaHOBKY 1 ABKEHME B CTOPOHY AOCTUXEHUS Lieneit, ChopMynmMpoBaHHbIX criegytowmm obpasom:

e obecneuntb ObICTPbIN MEPEHOC HOBbLIX PErynaTOpHbIX MEXaHWU3MOB, CrnocoBCTBYOLWMX ObicTpOMY
«umdopoBomy» npeobpasoBanuto  (digital convergence) obuwlectBa C  aKUEHTOM Ha  OTKPbITbIX
11 KOHKYPEHTHbIX PbIHKaX;

e yBenuumeatb |CT-uccnegoBaHWst B HaUMOHanbHOM MaclwTtabe Ans  pas3BUTUS  COBPEMEHHBIX,
cornacytoLmxcs mexay cobon (interoperable) rocyaapctBeHHbix cnyx6 Ha ICT-ocHoBe;

e ICMONb30BaTb MHBECTULMM AJ1S MOOLLPeHNs MHHOBaUWIA B ICT-cexTope;

e MPUHATb aMOMLMO3HBIE LIENM Ha HaLMOHANBHOM YPOBHE Anst passuTis MHdopmaumorHoro ObuiecTsa
(Information Society).

3akniouyeHue

CoBpeMeHHblE  WH(POPMALMOHHbIE U KOMMYHUKaUMOHHbIe TexHonorum (ICT), SBnAsiCb TEXHOMOrMYECKUM
BbI30BOM AMS TOr0 MnM MHoro obliecTsa, NpeacTaBnsaloT cobo OCHOBY AN 9KOHOMMKM HOBOFO Tuna — Tak
Ha3bIBAEMOW €-9KOHOMUKY, UMW IKOHOMUKY, MOCTPOEHHOM Ha 3HaHUsX: knowledge economics. 3TOT HOBbIM TWN
3KOHOMUKM TpebyeT Co3HATENbHbIX AENCTBUN NO (HOPMUPOBAHMIO HOBLIX 3KOHOMWUYECKWUX OTHOLLEHMA 1 Bonee
LUMPOKO — HOBOro 06LecTBa Kak COLMAnbHOTO OpraHuaMa, nocTpoeHHoro Ha ICT. 3Tu cosHaTenbHble
1 maclTabHble AencTBus HeobXoauMbl ANs yNpaBneHns coLManbHbIMM U AKOHOMUYECKAMM NPOLieccaMn B Xo4e
nepexopa k obuiectsy, ocHoBaHHOMY Ha |CT-npuHUmMnax, obecneyeHns HOBOrO YPOBHS KaYeCcTBa XU3HW ANs ero
yneHoB. Takum 0Bpa3om, MOCTPOEHWE €-3KOHOMMKM SIBNSIETCS YacTblo Bonee LUMPOKOW 3adayn MOCTPOEHMS
WHdopmaumonHoro ObujecTBa € BCECTOPOHHUM [OCTYNOM BCEX €0 YMEHOB K MNfodam Takux YCWUAWA.
BaxHeMwwen YacTblo Takoi JOCTYNHOCTU ABNsSieTcs hopMuUpoBaHue cucteMbl obpasoBanus Ha |CT-npuHUmMnax
1 obecneyeHne BOIMOXHOCTW 0By4eHNs B TEYEHWE BCEW KIU3HM
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Pedagogical and Organisational Frameworks

O CO30AHUU KONMNEKTUBHBLIX YYEBHO-METOAWYECKUX NPOrPAMMHbIX
MPOOYKTOB MO KYPCY «TEOPUSA MPUHATUA PELLEHUA»

KoHctanTuH Bepe3oBckui, Anekcen BonowuH, Uropb Opo3nos

AHHomauyusi: Obcyxdatomes npobnembl  yryqweHus no020mosKU Cneyuanucmos ¢ UCNOMb308aHUEM
COBPEMEHHBIX UH(POPMAUUOHHBIX MexHomo2ul, 8 YyacmHocmu nymeMm KonekmueHoU pa3pabomku y4ebHo-
memoduyeckux npospaMMHbIX cucmeM. [Haomcs  pekomeHOauuu  OpeaHu3ayUOHHO20, MEXHUYEeCcKo20
U mexHonoau4yecko2o xapakmepa. Onucbigaemcs ONbIM NPUMEHEHUS  UH(bOPMAaUUOHHBIX mexHomoaul
8 y4ebHOM Kypce « Teopusi NpUHAMUS peweHuly.

Knroueenle cnosa: OnekmpoHHoe o06pa3osaHue, UHGhOPMAUUOHHbIE MEXHOMo2UU, y4ebHble NnpozpaMMHble
cucmemb|, KONeKkmugHas pa3pabomka, meopusi NPUHSIMUS peLeHud.

BBegeHue

lMpu co3gaHUn HOPMATUBHBIX LJOKYMEHTOB AMNS BbICLUMX Y4eOHbIX 3aBeAeHUin YkpanHbl B 1992-1994 rr., nocne
obpeTeHns YKpauHONW HEe3aBUCMMOCTW, MO MHWLWATMBE OQHOTO M3 aBTOPOB, YneHa Hay4Ho-MeToamyeckoi
kommuccum MuHuctepcTBa 06pa3oBaHns YkpauHbl N0 NpUKNagHon MatemMaTtuke, B yyebHble nnaHbl HanpaBneHus
«MpuknagHas matemaTtika» Obln BKIIOYEH Kypc «TEOpWst NPUHATUS pelueHni». Mpyu 3TOM yuuTbIBaNCs onbiT
nyyWwmnx y4ebHbIX 3aBedeHnn Mupa, Taknx, kak Kembpnmk, Okcdopa, KanndopHruitckuin yHusepeuteT (bepknu),
MaccauyceTcKkuit TEXHOMOTMYECKUA MHCTUTYT U T. A. O BaXHOCTW Nogo6HOro Kypca CBUAETENbCTBYET M TO, YTO 38
nocnegHee AecATUNETE pesynbTaThl, NOMyYEeHHbIe B TEOPUM MPUHATUAS PELLEHWIA U UCNONb3YEMble BO MHOTUX
obrnacTsax YenoBeyeckon AesTenbHOCTU (MPEXAe BCErO B SKOHOMMKE), YAOCTOEHbI ABYX HobeneBckux npemui
(1994 r. — Ox. Haw, Ix XapwaHby, P. 3enten; 2005 1. — P. AymaH).

Ecnu npupepxusatbes knaccudmkaum . CaitmoHa u A. Hbtosnna [BonowwH, 2006], To 3agaun npuHATUS
PELLEHNA OTHOCATCA K CrabocTpyKTypupoBaHHbIM npobnemam. Torga TWMMYHbIE 3ajayu WUCCREAOBaHUS
onepauuin  OTHOCATCS K XOPOLIO  CTPYKTYPUPOBaHHbIM, NPOONEMbl  WCKYCCTBEHHOMO WHTEnnekta —
K HECTPYKTYPUPOBaHHbIM. Takum 00pa3om, C TOYKM 3peHnst yyebHOro nnaHa HanpasneHus «[lpuknagHas
MaTeMaTikay TeopWUs MPUHATUS PELLEHU SBNSETCS MPOMEXYTOUHbIM 3BEHOM MeXJy HOPMATMBHBIMW Kypcamu
«MCCNeaoBaHWe onepauminy («MeTofbl ONTUMM3ALMNY) U «MUCKYCCTBEHHBIA UHTEMMEKT» («MPOEKTUpOBaHWe 6as3
3HaHWNY).

MeToamnueckoe obecneuyeHue Kypca «Teopusi NPUHATUS PeLIeHUIt»

Ha dhakynbTete knbepHeTHkn KneBckoro HaLMoHanbHOro yHuBepeuteTa umeHn Tapaca LLleBueHKo y4ebHbIN Kypc
«Teopns MPUHATUS PELLEHUI» YMTAETCA Ha BCEX CneumanbHOCTSX (MHgopMaTuka, counansHas MHopMaTuka,
npuknagHass matemaTtuka) Ha TpeTbeM Kypce B obbeme 36 4yacoB nekuwin M 18 4acoB NpakTUYECKUX Unu
nabopaTopHbIX 3aHATUIA (OQMH CeMecTp, OAHA NeKUMs B HeLento W OOHO MpakTyeckoe unu nabopaTtopHoe
3aHATME B ABE Heaenu). Ha npoTsikeHnn aecatu neT Ha gakynbTeT knbepHeTuku obpalyanics npenoaasartenv
N3 MHOTUX BY30B YKpauHbl, B KOTOPbIX FOTOBSAT CMELMAnUCTOB MO HanpaBnexuto «[puknagHas matemaTtukay, ¢
npocLbon pekoMeHZoBaTb NepedeHb TeM U IUTepaTypy No LaHHOMY Kypcy, MOCKOMbKy y4ebHble nocobus (He
rosopss yxe 00 ydyebHWKax), AOCTATOMHO MOMHO OTpaxaloliMe OCHOBHble pasgenbl «Teopun MNPUHATUS
PELLEHNA», B MUPOBOM MpaKTUKe OTCYTCTBYKT. [leCATUNETHWA OnbIT MpenogaBaHWst AaHHOro Kypca Ha
thakynbTeTe KnbepHeTukn KneBCKOro HaLMOHanbHOTO yHUBepcuTeTa MMeHu Tapaca LeByeHko npodeccopom
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A.®. BonowwuHbiM 1 gouentom C.0. MaweHko 0606uieH B yyebHOM nocobuu «Teopust NPUHATUS PELLEHMIAY
[BonowwuH, 2006], koTOpoe Ha MOMEHT HamMUcaHUst 3TUX TE3MCOB HAXOAMTCA B neyaTy 1 ByOeT npeacTaBneHo Ha
koHdepeHumn MelL2006 ("Modern (e-)Learning", 1-5 utons 2006 r., Bonrapus, BapHa). B yyebHom nocobum, no
MHEHWI0 aBTOPOB, NPeACTaBneHbl OCHOBHbIE pa3ferbl Kypca « Teopusi MPUHATAS PELLEHUIy:

1. dunocodckue n MaTeMaTUYECKUE OCHOBBI.

Teopust nonesHocTu.

OKCnepTHble NpoLeaypbl.

MpUHATWE peLLeHNid B YCNOBUSAX HEONPELENEHHOCTU U pUcka.
MHorokpuTepuanbHas onTUMU3ams.

[MpUHATME peLleHUin B YCOBUSX KOHANNKTA.

N ok N

KoonepaTtueHOe NPUHATUE peLLIEHMIA.
8. TpuHATWE peLLeHnin B YCNOBMSIX HEYETKON NHGopMaLK.

lNepBble NATb NET YTeHWe Kypca nekumn npoceccopom A.®. BonowwmHbIM CONPOBOXAANOCH NPaKTUYECKUMM
3aHATUAMM, TOEe Ha KOHKPETHbIX MpUMepax pacCMaTpUBamNMCb OCHOBHble MOMEHTbI TEOPUM, anrOpUTMbI
UNMIOCTPUPOBANUCE YNCTIEHHBIMW YNIPAXKHEHNAMM.

Mo3xe NPULINO NOHUMAHME, YTO B NPenoaaBaHuM kypca « Teopusi MPUHATUS PELLeHU» BaXHbl HE KOHKPETHbIE
anropuTMbl (B 3HAYMTENBHOM CTEMEHM 3BPUCTUYECKOTO XapakTepa), a OCHOBHbIE WAOEM, HA KOTOPLIX OHW
Gasnpytotcs. AnroputMbl, a €lle nydwe ux nporpamMMHas peanusauus, CryxaT Ans aHanusa, Ha OCHOBE
KOTOPOro CTPOATCS MIKCTPALMS U MOHUMAHWE OCHOBHBIX MPUHLMIMOB TEOPUM NPUHSTIS PELLUEHNA.

B TeueHWe nepBbIX ABYX CEMECTPOB 3afaHWs CTYAEHTOB, MOMyvyaeMble BO BPeMs NpoBefeHus nabopaTtopHbIx
3aHATUI, 3aKniyYanuMcb B pa3paboTke NPOrpaMMHbIX MOAYNEW, PeanuaylownX KOHKPETHble anropuTMbl
[BonowwwuH, 2006] 6e3 cornacoBaHus cpedsl NPOrpamMMUpOBaHms, si3bika W T. 4. B TeueHue elle ABYX CEMECTPOB
npeanpuHUManicb NoMbITkM  co3gath  OubrmoTeky NpOrpaMMHbIX  Mogynen, OObeauHEHHbIX B pamkax
coaepaTenbHbIX TEM (HanpuMep, MHOTOKpUTEpUanbHast ONTUMU3aLKs).

KonnekTUBHbLIN NporpaMMHbIN NPOAYKT

B nocrnegHue gBa cemectpa bbina npeanpuHsaTa (M YacTUYHO peann3oBaHa) nomnbiTka CO3AaHUS KOMNEKTUBHOIO
NPOrpamMMHOro npoaykTa y4ebHO-MEeTOANYECKOrO XapakTepa Ans pelueHns obLiei 3aaum NpUHATAS peLUeHuit
COrNacHo creaytoLLei Cxembl:

OnpegeneHue Lemm u lMocTpoeHue BapnaHTOB AeACTBUN SxkenepTHoe
CPEACTB (€€ AOCTUXKEHMS) > (ans pocTuxeHus Lenn) OueHnBaHne
BapMaHTOB
Bbi6op (Ny4LumX) BapuaHToB Onpepenenve nputLynos
ONTUMaNbHOCTH

[na cosgaHns nporpaMMHOro obecneyeHuns, peanuaytoLlero NnpuMBeaeHHy cxemy, TpebyeTcs pelleHre psga
npobrnem OpraH13aUMOHHOrO Xapaktepa. HeobX0oauMmo yuuTbiBaTb PasfMyHyld CTeneHb MPOrpamMmMUCTCKOM
1 MaTEMaTMYECKO NOATrOTOBKM CTYAEHTOB, BPEMEHHBIE OrpaHWyeHust Ha pa3paboTky (18 yacoB ayaMTOPHbIX
3aHATUI M He Bonee 18 YacoB camocTosTeNbHOM paboTsl). Kak npaBumno B Te4eHne ceMecTpa CTyAEHTbl AOIKHbI
BbINONMHNTL 3 nabopaTtopHble paboThl (nepBas Hedenst — MOCTAHOBKA 3adayu, TPETbS — KOHCYNbTauws no
3ajave, natas — npuem pabotbl). [ns cosgaHus wHTepdenca onpenensTcs gBa CTyAeHTa (KenaTenbHo
«0BpOBONbLbI», AOCTATOMHO TPAMOTHbIE, OTBETCTBEHHbIE, MOMNb3YIOLMECS aBTOPUTETOM Y COKYPCHWKOB),
C HUMK pa3pabaTbiBAaeTCs 3CKM3HBIN MPOEKT CUCTEMbI (34€Ch 3adada NpenogaBaTens OCMOXHAETCS TeM, YT
CTY[EHTbI B HaYane Kypca He 3HaKOMbl C €ro CoZlepXaHueM).
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Cucrema cHabxeHa cnpaBKoii NONb30BaTENS!, KOTOPasi COAEPXKUT ONMUCaHNE OTAENbHBIX MOAYNEN U anropyUTMOoB,
NO3BONSIOLLMX MONb30BATLCS CUCTEMON, MMES| MUHAMATbHBIN YPOBEHb MOATOTOBKY MO Kypcy « TEOpHst NPUHATUS
pelenuity. Ha Haw B3rmsig, cuctema MOXeT ObiTb OCOBEHHO MonesHa CTydeHTam, obydatowmmcs no
AVMCTaHLMOHHOM 1 3a04HOi hopmam 0By4yeHUsi, a Takke CTyAEHTaM HemaTemMaTM4YecKux CreuuarnbHOCTEN,
n3yyaroLLMm Kypc «Teopisi NPUHATAS PELLEHNy B Ka4eCTBe NoNb3oBaTene.

PexomeHpauuu ans pa3pa6OT‘-IVIKOB KOJNeKTUBHbIX NPOrpaMMHbIX NPOAYKTOB

OnbIT KONNEKTMBHOM pa3paboTku yuebHbIX MPOrpamMMHbIX MPOAYKTOB NO3BONSET CHOpMynMpoBaTh CreaytLme

pekoMeHgaLmm.

1. Bbibop cpeacte v cpedbl paspaboTkM MporpaMMHOrO MpogykTa ucxogs M3 coobpaweHwn ypobceTsa,
KpoccnnathopMEHHOCTH, NPOrPaMMHbIX BO3MOXHOCTEN NOTEHLMANbHOr0 NONb30BaTeNs.

2. YcTaHOBKa NPMHLMMOB TEXHUKW MPOrPaMMUMPOBaHIS C LieNbio 06ecreyeHmnst NOBTOPHOTO UCMONb30BaHMUs koaa
1 ero NOAAEPXKKN NtoBbIM paspaboTUMKOM, BXOASLUMM B KONNEKTHB.

3. TpoekTpoBaHMe CTPYKTypbl MPOrpamMMHOrO MpoAyKTa TakiM 06pa3om, 4YTobbl MakcuManbHo obrneryntb
WHTErpupoBaHue YacTeil, pa3paboTaHHbIX OTAENbHLIMY pa3paboTumkamu Unu rpynnami, B eauMHOE LENoe.

4. YcTaHOBKa BPEMEHHOTO OTpe3ka, B TEYEHMe KOTOPOro KaxAbl YYacTHWK pa3paboTku AOIKEH BbIMOMHUTL
CBOI0 YacTb paboTbl (MOAymb).

5. ObecneyeHne nepuoOaMYHOTO O3HAKOMMEHMS C pesynbTatami paboTbl OTAENbHbIX pa3paboTyMkoB CO
CTOPOHbI PYKOBOAMTENS NPOeKTa Mrnu ero MOMOLUHWKOB. JTO, C OOHOW CTOPOHbI, CTAHET ANS YYaCTHUKOB
pa3paboTkM CTUMYNIOM K CBOEBPEMEHHOMY BbIMOMHEHMO CBOEN YacTu paboTbl, a C Apyrod — NOMOXeT
peLuaTh Ha 3Tane NPOEKTMPOBaHMS HeMpeayCMOTPEHHbIE NPObNEMbI.

6. HanucaHue TexHWYeCKOW OOKyMEHTauuu M CrpaBKu MOMb30BaTENs CO CTOPOHbI Kaxdoro paspaboTunka
B pamKax co3aaHHoro um mogyns. ObecneyeHne BO3MOXHOCTW noucka HeobXoaUMoro Matepuana B pamkax
NpOEeKTa B LIENIOM.

7. OpraHusauns TecTupoBaHus mogynen (takum obpa3om, uYToObl OauMH paspaboTymk TECTMpoBan MOLYb,
CO30aHHbIA ApyriM paspaboTymkoM), KOTOPOE LOIMKHO MPOBOAMTLCA A0 MHTErpaLuu OTAENbHbIX MOAynen
B L|eNbHbIN NPOLYKT.

8. TecTupoBaHWe NpoOrpamMMHOro NPOAYKTa CO CTOPOHbI BCEX pa3paboT4MKOB.

9. ObecneyeHre nonb3oBaTeNio BO3MOXHOCTK 06paLlaThCsl C BOMPOCAMW U MPELNOKEHUAMU K KOMNEKTUBY
pa3paboTynkoB, 4To ByaeT cnocoOCTBOBATL NOBLILIEHNIO Ka4ecTBa NPOAYKTa NpK YCIOBUM ro fanbHeiLe
MOLAEPXKM 1 pa3paboTku.

KommeHTapuu k pekomeHaaUUAM

Co3paHune y4ebHOro KonnekTUBHOMO NPOrpaMMHOTO NPOAyKTa MOXeT ObiTb 3P EEKTUBHO peanin3oBaHo B pamKax
MOZYNbHO-PENTUHIOBON CUCTEMBI OLEHKM 3HaHWA, KOTOpas npeanofiaraeT BpeMEHHbIE OrPaHUYEHUs Ha Npuem
W OLEHKY MPOMEXYTOYHbIX pesyNnbTaToB (MPOrpamMMHOr0 MOAYNS) W BbICTaBNEHWE WTpadHbX 6annos npu
HEeCBOEBPEMEHHOM caade. Mo BO3MOXHOCTM xenaTenbHo AybnupoBaTth pa3paboTky OTAEMbHbIX MPOrpaMMHbIX
Moaynei CTyAeHTamu pasnuyHbIX akagemuyeckux rpynn. Mo MHEeHW0 aBTOpOB, MpU CO3daHMM y4ebHO-
METOAMYECKON NPOrpaMMHON NPOLYKLMM HEOBX0ANMO NPUAEPXMBATLCA NMPUHLMNE «NYYLle MEHbLLE, HO YTOObI
paboTano» yem «nyywe bonblue, NoToM gopaboTaemy (kak 0BbIMHO CRyYaeTCs Npy CO3AaHMM MPOMBILLEHHOTO
NPOrpamMMHOro NPOAYKTa; Nocne NoslyYeHUst UTOrOBOW OLIEHKW Ha dK3amMeHe «noToM» He OblBaer).

Okasanocb (Mo CBMAETENbCTBY OAHOTO U3 aBTOPOB), YTO, BO-NEPBbIX, «CO3A4AHUE KOMMEKTUBHOIO NPOrpaMMHOT0
npoaykTa (gaxe y4ebHoro) — HamHoro 6onee cnoxHas 3agava, YeM kasanach BHauarney, BO-BTOPbIX, «3TOMY Ha
(hakynbTeTe COBCEM He yuaT, XOTS COBPEMEHHbIE NPOrpamMMHble NPoaykTbl Ha 90 % — pe3ynbTaT KONNeKTUBHOM
pa3paboTku». 3aecb crnegyeT OTMETUTb, 4YTO Kypc «Teopusi MPUHSTUS PeLUeHUi» Ha  cneuuanbHoOCTH
«MHdopmaTiKay YMTaETCs B LIECTOM CEMECTPE, CNeLnanbHOCTb UMEET SIBHO BbIPAXEHHYK MpOrpaMMUCTCKYH
HanpaBneHHOCTb.

YuebHoe nocobue [BonowwH, 2006] aBTOpb! NNAHMPYIOT AOMONHATL AUCKAMM C ABYMS y4eBHO-TPEHMPOBOYHBL