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PREFACE

The scope of the International Book Series “Information Science and Computing” (IBS ISC) covers the
area of Informatics and Computer Science. It is aimed to support growing collaboration between
scientists from all over the world. IBS ISC is official publisher of the works of the members of the ITHEA
International Scientific Society.

The official languages of the IBS ISC are English and Russian.

IBS ISC welcomes scientific papers and books connected with any information theory or its application.

IBS ISC rules for preparing the manuscripts are compulsory. The rules for the papers and books for
IBS ISC are given on www.foibg.com/ibsisc. The camera-ready copy of the papers and books should be

received by e-mail: info@foibg.com.
Responsibility for papers and books published in IBS ISC belongs to authors.

The Number 6 of the IBS ISC contains collection of papers aimed to discuss current and near future
methodological and practical problems in the field of e-Learning. Papers are peer reviewed and are
selected from the several International Conferences, which were part of the Joint International Events of
Informatics “ITA 2008”, Varna, Bulgaria.

ITA 2008 has been organized by
Institute of Information Theories and Applications FOI ITHEA

in collaboration with:

« ITHEA International Scientific Society
International Journal “Information Theories and Applications”
International Journal "Information Technologies and Knowledge"
Association of Developers and Users of Intelligent Systems (Ukraine)
Association for Development of the Information Society (Bulgaria)
V.M.Glushkov Institute of Cybernetics of National Academy of Sciences of Ukraine
Institute of Mathematics and Informatics, BAS (Bulgaria)
Institute of Information Technologies, BAS (Bulgaria)
Institute of Mathematics of SD RAN (Russia)
Taras Shevchenko National University of Kiev (Ukraine)
Universidad Politecnica de Madrid (Spain)
BenGurion University (Israel)
Rzeszow University of Technology (Poland)
University of Calgary (Canada)
University of Hasselt (Belgium)
Kharkiv National University of Radio Electronics (Ukraine)
Astrakhan State Technical University (Russia)
Varna Free University “Chernorizets Hrabar” (Bulgaria)
National Laboratory of Computer Virology, BAS (Bulgaria)
Uzhgorod National University (Ukraine)
Sofia University “Saint Kliment Ohridski” (Bulgaria)
Technical University — Sofia (Bulgaria)
New Bulgarian University (Bulgaria)
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The main ITA 2008 events were:

KDS XIVth International Conference "Knowledge - Dialogue — Solution"

i.Tech Sixth International Conference "Information Research and Applications"

MeL Third International Conference "Modern (e-) Learning"

ISK Second International Scientific Conference "Informatics in the Scientific Knowledge"
INFOS International Conference "Intelligent Information and Engineering Systems"

GIT Sixth International Workshop on General Information Theory

CS Third International Workshop "Cyber Security"

eM&BI  Second International Workshop "e-Management & Business Intelligence"
IMUICT International Seminar "Information Models’ Utility in Information and Communication Technologies"
ISSI Second International Summer School on Informatics

More information about ITA 2008 International Conferences is given at the www.foibg.com.

The great success of ITHEA International Journals, International Book Series and International
Conferences belongs to the whole of the ITHEA International Scientific Society.

We express our thanks to all authors, editors and collaborators who had developed and supported the
International Book Series "Information Science and Computing".

General Sponsor of IBS ISC is the Consortium FOI Bulgaria (www.foibg.com).

Sofia, June 2008 Kr. Markov, Kr. Ivanova, I. Mitov



International Book Series "Information Science and Computing" 5

TABLE OF CONTENTS
=) - Lo S 3
LT X 0011 =T L€ 5
INAEX OF AULNOIS.....cvveeee ettt ettt ettt ettt et ettt st et e s ettt et s st st ettt ate s enarese e 7

Papers in English

TQM in e-Learning: a Self-assessment Model and Questionnaire
JEAINNE SCRIQUIS.........ocveoeesee ettt ettt 9

Using Reengineering Techniques for Distance Study Course Improvement
LiNA TANKEIBVICIENE ...ttt sttt s st b s sttt e 18

Quality Estimation of e-Learning Systems
Pavel Vorobkalov, Valerij KAMEEV .............ccoeieeeeeesie ettt ssssananaeen 25

An UML Project of a Task-oriented Environment for Teaching Algorithms
Galing Atanasova, 1iN8 ZNEIAZKOVA ...........ooeeeeeeeeeeeeeeeeeeeeeeeseeeteres et e ese et ar e s eneereseeneereeeenenseeenensenenesseeen 31

The New Science Intensive Standard of Master Preparation in Sphere of Competitive Intelligence
on the Basis of Systemological Knowledge-oriented Technologies
Mikhail Bondarenko, Nikolay Slipchenko, Ekaterina Solovyova, Dmitriy Elchaninov, Olexiy Ukrayinets.......... 39

Designing the System of Remote Knowledge Diagnosing for Students of Technical Specialties
Yuriy Bezgachnyuk, LaryS@ SAVYUK..............ccruirmiiririeisitieieteststsst ettt 46

Using the e-Class Open Platform for e-Learning Support at the TEI of Larissa, Greece
GEOIGE BIANGS........c.cvcvcieeeetceeees ettt bttt bbbttt bbbttt bbbt aann s 53

Training Complex for Remote Study of Microcontrollers
VIKEOT BONQAIENKO ..ottt ettt ettt ettt b bbbt et et et ae e ssas s s s asasanaseteas 59

The Conception of Creation of Integrated Development Environment for Computer Training Systems
Igor Shubin, Dmitry Shevchuk, Tatiana Gorbach, Aleksey Tischenko, Svitlana Krytsyna, Iryna Bilous............ 63

A Computer-based Strategy for Practical Skills Teaching
Polina Atanasova, 1rina ZheliazKova, AVIQM LEVi..........couueceeeeeeeeeeeeeeeeeeseeeetseteeeseteeresrsaressanesestsenasesarans 71

Educational Games for Learning Programming Languages
Olga Shabalina, Pavel Vorobkalov, Alexander Kataev, Alexey TaraSEnko............cccceevvevevvieieerersirisisissasann, 79

e-Learning, e-Practising and e-Tutoring: an Integrated Approach
Mariya Monova-Zheleva, Yanislav Zhelev, llaria MaSCtli ..............cccooveevovvrriesisiriseiesseessssss s 84

Using Video Analysis to Investigate Conservation Impulse and Mechanical Energy Laws
Aleksandrija Aleksandrova, Nadezhda NanChEVa................ccceeviiieeeeeeeeee sttt 91



6 Methodologies and Tools of the Modern (e-) Learning

Papers in Russian

06 onbITe KonneKTUBHON pa3paboTku y4ebHO-METOANYECKUX NPOTPAMMHbIX CUCTEM
Anekceli BonowuH, FOpuli asuH, Neopb [pudYUH, N20Ppb JTTUMBUHEHKO ..........ccvcveveveeeeeeieeeisiisisvasasasasananns 97

MogenvpoBaHue Kak MeTO U CPeaCTBO COBEPLUEHCTBOBAHNS CUCTEMBI 0ByYeHNS
Enera BaxmuHa, ANEKCAHOP BOCIIDYXUH ........c.coveveueuerarerereisiesisisissesessissssssssasesasssssssssssssassssssssssssesasasassnans 104

WHTerpaTuBHas CTpyKTypa MynbTUMEANINHON 0ByYatoLLEen CUCTEMbI NEKLMOHHOTO Kypca
SNEKTPOTEXHUYECKON AUCLIUNNHBI
Jlapuca 3alHymAuH08a, HAMANBA CEOMEHOBA. ............coveeeirereisisiieisiseieisissisiss sttt 111

YyeBHO-MeToAnYECKMI KOMMNEKC AncUMnnHbl “O6bEKTHO-OPUEHTUPOBAHHDIN aHanu3 1
nporpaMmmupoBaHue Ha a3blke C#’
EBREHULI SAOYOCKUL ..ot te ettt ettt sttt a st s bbb s st te b e b e s s s ssasaetesasanannans 117

VIHTErpUPOBaHHbI KOMMNEKC MO MOAENMPOBAHMIO Nonb3oBatens v agantauum CAO
F0r1ust Crienu0oBa, ONb2aA MATMUHOBCKAS ........eveceeeeeeeeeeeeeeeeeeeeeeeeetee et eetees et et esee et nesesetsnsesetnrsesstnnseseeennseneaen 123

[Neuxonornyeckne MexaHuaMbl BAMSHUS HA MOTUBALIMOHHYIO Chepy obydatoLlerocs
ETTEHA LLIUHKAPEHKO .....vvevveieeseieeieieseietes sttt sttt sttt ss s s s st s st et et s s e e s s sns s s asnas 131

Cosganue 1 ocpopmnerne SYMI
EKQMEDUHA JTBICEHKO ...ttt ettt s s st a s s s esesnanen 139

Vcnonb3oBaHWe CLeHapHOro noaxoda Ans onpeaeneHns KonMYeCTBEHHOM OLEHKN 3PrOHOMUYHOCTY
WHTepdeinca obyyaroLwmx cucTem
ADCEHUL BAKAHOB........cuvveviviisisisisiststststsissststst st sttt ettt ettt st e s s et ns s s e st e s st s sese e e asnsasnsannananans 147



International Book Series "Information Science and Computing"

Aleksandrija
Galina
Polina

Yuriy
Iryna
George
Mikhail
Viktor
Dmitriy
Tatiana
Valerij
Alexander
Svitlana
Avram
llaria
Mariya
Nadezhda
Larysa
Jeanne
Olga
Dmitry
lgor
Nikolay
Ekaterina
Lina
Alexey
Aleksey
Olexiy
Pavel
Yanislav
Irina

Aleksandrova
Atanasova
Atanasova
Bezgachnyuk
Bilous

Blanas
Bondarenko
Bondarenko
Elchaninov
Gorbach
Kamaev
Kataev
Krytsyna

Levi

Mascitti
Monova-Zheleva
Nancheva
Savyuk
Schreurs
Shabalina
Shevchuk
Shubin
Slipchenko
Solovyova
Tankeleviciene
Tarasenko
Tischenko
Ukrayinets
Vorobkalov
Zhelev
Zheliazkova

31,71

INDEX OF AUTHORS
91 ApceHuin
31 Enena
71 Anekcen
46 AnekcaHgp
63 HOpuin
53 Wropb
39 EBrenni
59 JNapuca
39 Wropb
63 ExaTepuHa
25 Onbra
79 Haranbs
63 HOnus
71 Enena
84
84
91
46
9
79
63
63
39
39
18
79
63
39
25,79
84

bakaHoB
BaxTuHa
BonowwuH
BoctpyxuH
[a3nH
PUAYMH
3abyackun
3aiiHyTanHoBa
JIMTBMHEHKO
TbiceHko
ManuHoBckas
CemeHoBa
Cnenuosa
LLInHkapeHko

147
104
97
104
97

17
1M
97

139
123
1M
123
131



Methodologies and Tools of the Modern (e-) Learning



International Book Series "Information Science and Computing" 9

TQM IN E-LEARNING: A SELF-ASSESSMENT MODEL AND QUESTIONNAIRE

Jeanne Schreurs

Abstract: Organizations are seeking new, integrated systems that enable rapid changes through early
identification of opportunities and problems, tracking of progress against plans, flexible allocation of resources to
achieve goals, and consistent operations. Total Quality Management (TQM) is an overall business strategy. It
means that all activities of the company will be focused on satisfying all stakeholders of the company. TQM can
be realised by using the EFQM model. The EFQM model is a tool that organizations may use as a framework for
self-evaluation that enables an organization to identify its strengths and areas for improvement and the extent to
which its operations and results are in line with the characteristics of an excellent organization. We focus on a
training organisation or to the learning department of an organization. So we are limiting the EFQM model to the
training /learning activities. We can apply EFQM perfect on the level of an activity (business line) of a company.
We selected the main criteria for which the learner can play the role of assessor. So only three main criteria left:
the enabling resources, the enabling processes and the (learning) results for the learner. We limited the last one
to “learning results” based on the Kirkpatrick model.

Keywords: TQM, Total Quality Management, EFQM, self-assessment, e-learning, SEVAQ questionnaire
ACM Classification Keywords: K.3.2 Computer and Information Science Education, Self-assessment

Conference: The paper is selected from Third International Conference "Modern (e-) Learning" MeL 2008, Varna, Bulgaria,
June-July 2008

1.INTRODUCTION: TQM and EFQM

Total Quality Management (TQM) is an overall business strategy. It means that all activities of the company will
be focused on satisfying all stakeholders of the company.

TQM can be realised by using the EFQM model.

Measuring the quality level is the start of the process of quality improvement. We have in mind that as a company
we want to know the thruth. But at the same time the company will use it in a positive way, it can not be the
source of punishment or of hiding a bad situation. It means that the company culture has to change so that it can
learn from its failures. It requires an internal open culture.

Studies resulted in a picture of a good qualitative organisation.

Based on developed quality models checklists have being developed and used in certification activities. The
Malcolm Baldridge Award (USA) and the Deming Award (Japan) were born. The EFQM Excellence Model was
introduced at the beginning of 1992 as the framework for assessing organizations for the European Quality
Award. It is now the most widely used organizational framework in Europe and it has become the basis for the
majority of national and regional Quality Awards.

To support this quality certification process, a model consisting a set of quality criteria has been developed.

This model contains 9 boxes each corresponding with a main criterium. The model covers the whole company.
Measurement instruments have to be developed for each main criterium to measure the performance of the
company in that domain. Those scores have to be weighted and summerised to become a total quality score of
the company.

By applying this model the company can evaluate itself on point of maturity.

(the maturity can be seen as achieving one of the following phases: 1.focus on activities and product, 2.proces
focus, 3.system focus, 4.supply chain orientation, 5.taking into account the economic and social environment)
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The company can do a self evaluation by using a questionnaire. As a result the company can identify some
necessary improvements to pursue. The ultimate goal is the improvement of the overall quality score.

The model can also be applied to support the formulation of the company goals and the strategy formulation of
the company

Another application is the benchmarking role it can play.

2. The need for a model and the EFQM excellence model in TQM.

Regardless of sector, size, structure or maturity, to be successful, organizations need to establish an appropriate
management framework. The EFQM Excellence Model is a practical tool to help organizations do this by
measuring where they are on the path to Excellence, helping them understand the gaps and then stimulating
solutions.

This model is a non-prescriptive framework which recognizes that there are many approaches to achieving
sustainable excellence. It can be used as a self-evaluation tool for organizations, large and small, public and
private sector.

2.1. Characteristics of excellence

The Model, which recognizes there are many approaches to achieving sustainable excellence in all aspects of
performance, is based on the premise that:

Excellent results with respect to Performance, Customers, People and Society are achieved through Leadership
driving Policy and Strategy, that is delivered through People, Partnerships and Resources, and Processes.

The fundamental concepts or characteristics of excellence are:

* results orientation

* customer focus

* leadership and constancy of purpose

* management by processes and facts

* people development and involvement

« continuous learning, innovation and improvement

* partnership development

* public responsibility.

The EFQM model is based on those fundamental concepts or characteristics of excellence

The characteristics of excellence have links to different evaluation areas and also to each other. Partnership
development, for example, requires identification of partnerships, prioritization and setting objectives for
partnerships such that they generate added value for customers.

In addition, customer focus in vocational education and training requires identification of the needs of customers,
such as students and the world of work, development of products and services based on these, and monitoring
and analysis of customer results achieved. Results should be used as a basis to improve operations and set new
objectives.

2.2. The EFQM excellence model
The EFQM Excellence Model is a non-prescriptive framework based on 9 criteria. Five of these are 'Enablers' and
four are 'Results'. The 'Enabler' criteria cover what an organization does. The 'Results' criteria cover what an

organization achieves. 'Results' are caused by 'Enablers' and 'Enablers' are improved using feedback from
'Results'.

The EFQM Model is presented in diagram form on figure 1. The arrows emphasize the dynamic nature of the
Model. They show innovation and learning helping to improve enablers that in turn lead to improved results

2.3. Criteria and sub-criteria used in the model.
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The Model's 9 boxes represent the criteria against which to assess an organization's progress towards
Excellence. Each of the nine criteria has a definition, which explains the high level meaning of that criterion.

To develop the high level meaning further each criterion is supported by a number of criterion parts. Criterion
parts pose a number of questions that should be considered in the course of an assessment.

1.Leadership
Leadership is even as important as products and processes
are. Management can motivate and stimulate in the way to The EFQM Excellence Model
continuous improvement.
e How is management engaged in creating a culture of — ., == .
continuous improvement peopte Peopic ;
- | ™ Resuits [
e How is management supporting the improvement o , , I
aCtIVItIeS g —| Policyand | _ @ | Customer |__ | g
5 § Results E
e How is management evaluating and motivating the - I & I E
Partnerships Society B
staff? | n E::Illl(rltas — —| Remitr |—|=
2.Policy and strategy - _ —
The EFQM is concerned not just with product and service ) Innovation and Learring )
quality but is concerning itself with organizational policy and . CoyIigHLEF-QM 1959. The EFOM
strategy. Policy deployment to ensure that the strategy is and reproduced with permission o the EF QM

formulated and is known to management is important.

e The use of relevant information supporting the

formulation of the strategy.
o The formulation of the strategy Figure 1. The EFQM Model
e The implementation of the strategy
e The communication about the strategy
e The evaluation and the improvement of the strategy
3.People
EFQM covers aspects of training and service quality, but is goes further requiring effective human resource
development, teamwork, empowerment, rewards and career planning.

o the organization of personnel management
¢ deployment of expertise

o participation of staff in the organization
4.Partnership and resources

Suppliers are becoming partners with emphasis on mutual beneficial relationships. Development and use of
knowledge is point for attention. On point of resources facilities need to be maintained for capability.

o The financial resources to realize continuous improvement.
¢ How effective is the delivery of information

o Relation with suppliers and the procurement function

o The role of technology and knowledge management
5.Processes

The focus of EFQM is on the key processes necessary to deliver the organization’s strategy. Quality processes
are important too.

e identification of the processes
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control and management of processes

evaluation and improvement

incentives to innovation and to renovate the processes
implementation of process re-engineering

6.Customer appreciation

The major box requires evaluation of customer satisfaction through surveys and interviews

customer satisfaction
Loyalty
customer focus

7.Functioning of people in the organization

People are supposed to be surveyed with ideas such as team briefings and suggestion schemes to know their
appreciation of the organization

satisfaction survey
functioning in the organization
personnel administration

8.Position in the society

EFQM asks the company to establish its impact on wider society, for example involvement in community
activities.

role and link with society

9.Company results

EFQM requires measuring the results of the company in a BSC way

financial measures
operational measures

2.4. Use of the EFQM model

The EFQM model is a tool that organizations may use for the following purposes, among others:
as a framework for self-evaluation that enables an organization to identify its strengths and areas for
improvement and the extent to which its operations and results are in line with the characteristics of an
excellent organization;

As a way to Benchmark with other organizations
As a guide to identify areas for Improvement

2.5. Self-Assessment

EFQM believes that the process of self-assessment is a catalyst for driving business improvement. The EFQM
definition of self-assessment is as follows:

Self-assessment is a comprehensive, systematic and regular review by an organization of its activities and results
referenced against the EFQM Excellence Model. The self-assessment process allows the organization to discern
clearly its strengths and areas in which improvements can be made and culminates in planned improvement
actions that are then monitored for progress.

2.5.1. Benefits

Organizations have enjoyed various benefits as a result of undertaking self-assessment using the EFQM
excellence model. Some of these included:



International Book Series "Information Science and Computing" 13

Providing a highly structured, fact-based technique to identifying and assessing your organization's strengths and
areas for improvement and measuring its progress periodically Improving the development of your strategy and
business plan.

Creating a common language and conceptual framework for the way you manage and improve your organization
Educating people in your organization on the Fundamental Concepts of Excellence and how they relate to their
responsibilities

Integrating the various improvement initiatives into your normal operations

It is imperative when starting down the Self-Assessment path to be clear on what the desired outcomes are to
reduce the risk of failure due to misplaced expectations.

2.5.2. How to do self-assessment?

There is no definitive answer to the question “which technique is the right one for my organization? There is no
single “right” way to perform self-assessment.

We adopted the questionnaire approach.

This technique can be one of the least resources intensive and can be completed very quickly. It is an excellent
method for gathering information on the perceptions of people within an organization. Some organizations use
simple yes/no questionnaires, others use slightly more sophisticated versions that use a rating scale.

Self-assessment using standard questions designed to get the organization started thinking in terms of process
improvement. Questionnaires can also be used to facilitate group discussions about improvement opportunities
and to inform management workshops.

2.6. EFQM as a TQM model compared with the ISO model and and benefits
2.6.1. TQM and EFQM versus 1SO 9001

TQM has a broader focus than ISO. ISO includes especially the control and the improvement of the processes of
the company and in a minor way also the human resources, management and the employees. The other
“enabling” factors are less focused.

About the “results” part of the EFQM model, only the customer Block is included in I1SO.
Both models strive for the improvement of the quality.
2.6.2. Often TQM is implemented too fast and rather incomplete

Sometimes only a part of the TQM model has been implied. F.e. an isolated action to improve the customer
orientation of the employees must be the ultimate prove of the quality of the organisation. Another organisation
implements quality circles to improve the processes. These isolated actions will have often a very limited and
short term effect.

2.6.3. A real long term advantage

The organisation has to plan goal directed for improvements of the processes taking into account the relation and
requirements of the customer and the other stakeholders of the company.

It guarantees an evolution to improved quality and at the end competitive advantage will result from it.

The TQM organisation will also control this advantage to guarantee competitivity for a long term.

A study about the 120 certificated companies proves this long term advantage. Compared to comparable
companies, the certificated ones increased the share price about 36% higher and the income about 17% within 3
years.

3. Quality in e-learning

We focus on a training organization or to the learning department of an organization. So we are limiting the
EFQM model to the training /learning activities. We can apply EFQM perfect on the level of an activity (business
line) of a company.
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We selected the main criteria for which the learner can play the role of assessor. So only three main criteria left:
the enabling resources, the enabling processes and the (learning) results for the learner. We limited the last one
to “learning results” based on the Kirkpatrick model.

3.1. The EFQM model in the e-learning organization.

The general 9 boxes EFQM model can be translated to this e-learning organization as follows:
The enabler criteria:

1. Leadership: the promotion and support of a culture of innovation and continuous improvement.
2. Policy and strategy: career guidance for the staff and a training plan to support it.

3. People management: learning has to be promoted.
4

. Resources: management of staff, buildings, materials, intellectual and information resources on an effective
and efficient way, to contribute to learning, attainment and improvement in the organization.

5. Processes: to take care for improvement of learning and teaching processes.
The results criteria:
1. Client satisfaction: to meet the needs and expectations of the stakeholders

2. People satisfaction: to meet the needs and expectations of the learning organization /department, responsible
for the learning process.

3. Impact on society: leadership in adoption of advanced and innovative learning concepts and e-learning
solutions.

4. Impact on the company’s success: the business impact of the training of the staff members.

3.2. Kirkpatrick e-Learning Evaluation Model

D. Kirkpatrick presented a four-level model of quality assessment that can be applied to traditional way of learning

and also to e-learning.

1. Students’ reaction: students are asked to evaluate the training after completing the program. First is asked how
well they like the training. But other questions are about the relevance of and the fitting to the objectives, the
quality of the included interactive exercises, the ease of navigation, ...

2. Learning results: has the learner increased his knowledge of the topic? What about the achievement?

3. Impact of learning on the functioning in the workplace: Are any of the new knowledge and skills retained and
transferred back on the job? Is the student’s behavior changed as a result of new learning?

4. Impact of learning on the business results: the evaluation of the business impact of the training must be
measured.

3.3. The SEVAQ Self-Assessment Model

SEVAQ stands for Self Evaluation of Quality in e-Learning

The main goal of the SEVAQ project is improving the quality of the vocational and educational courses that are
offered through open-and distance learning, e-learning and blended learning.

A new multi-functional self-evaluation questionnaire has been developed in order to obtain valuable learners
feedback. It is based on the EFQM-model (figure 2). The validation by the Target Reference Groups (TRGs) is
ongoing now. These TRGs have been involved from the beginning of the project in order to reach the different
actors from different sectors such as small and medium sized businesses, representatives of risk groups, training
providers, schools, policy makers, ...

3.3.1. Premises of the SEVAQ evaluation model

The SEVAQ assessment tool is based on the EFQM management (TQM) concept. All actors and stakeholders
have to participate in the evaluation.
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But in learning services in most cases evaluation will be limited to the learners' evaluation task and so the TQM
model will be limited to a subset of criteria, namely those that can be measured by the learner. In that case, the
evaluation itself is limited to a subset of the EFQM criteria domains. Some examples are the learning content, the
learning process and the resources on point of infrastructure and organisation of the learning process activities.

3.3.2. Simplified e-learning EFQM model

We focus on the learning/training organization or more specific on the learning department of a company or an
institute, that is organizing the learning activities and also the e-learning activities for the staff of all the other

company departments.

To become excellent, the learning department has
to balance and satisfy the needs of all relevant
stakeholders. On the enabler side the stakeholders
are the company management and the
management of the learning department. On the
results side the stakeholders are the company
departments to which the learners belong, the
individual learners, and the society and economic
environment. The suppliers and the customers of
the company are also involved in an indirect way
because training will have an impact on the
product quality.

We developed a simplified e-learning EFQM
model.

From the enabler site of the EFQM model, we

Customner
Company
Supplier management

Sockety and
economic

environmeant

Y
Leaming department: Other company

deparimants

responsible for the e-
learning activity
Teachars
Individual learner

Figure 2: Stakeholder model for the e-learning

activity

dropped the management level. It is impossible that the learner, being an internal staffmember being trained or

an external student can evaluate the management of the company.
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We limited the model to the processes
and resources. On the results site we
limited the model to the learner. All
other stakeholders could be asked to
evaluate the results too. But in the
frame of this project we limited our
evaluation tool to learners' evaluation.

The limited EFQM model applied for
the learning activity can be found in
figure 3.

The two rows are presenting the
enablers and the results. In the first
column we see the process of
development and acquisition of the
resources to be used in the learning
process. In the second column we see
the resources themselves being the
infrastructure  needed  for  the
organization of the learning process
and the learning materials.

The third column is devoted to the
learning process.
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Our tool must be useful for the evaluation of the individual e-learning activity and for the classroom activities, both
being part of the blended learning process we have in mind. Finally special attention goes to the support and to
the control processes of the learner in the learning process.

We see that the Kirckpatrick model has been integrated in our model too in the following way:

“learner reaction” | covers the evaluation by the learner of the characteristics of all enablers, resources as
well as processes

“learning results” | covers the effects on personal learning of the learner

learning impact” | covers the effects of learning on the functioning of the learner in the job, and the results
for the company

In this EFQM-Kirckpatrick model we have to remove also two criteria domains, where the learner can not be the
evaluator.

The process of development and acquisition from one side and the learning impact from the other side can not be
evaluated by the learner.

The three main criteria left are the enabling resources, the enabling processes and the (learning) results for the
learner(Kirkpatrick)

3.3.4. The SEVAQ Self Assessment Questionnaire

Following our concept, we developed our questionnaire in a 3 level structure: 3 main criteria, each containing
more criteria which consist of more subcriteria. Questions are linked with those subcriteria.

e The Main criteria: the enabling learning resources; the enabling learning processes; the learning results.
e Criteria

e Sub-criteria and questions

An example can be seen in Figure 4 and Figure 5

List of criteria for evaluation of:
The enabling Learning Processes
1.Services organization
1.1. guidance of the candidate learner through the selection process
1.2. Registration process and the contract negotiation process
1.3. welcoming of the learner
1.4. Services organisation and administration
2.The e-learning activities of the learning process

Figure 4: List of criteria

2. The e-learning activities of the learning process

2.1 reading of and progressing in the e-course

2.1.1.itis possible to read through the course in a sequential way, as built in by the teacher
2.1.2.itis possible to read through the course in a flexible self chosen way

2.1.3. it is possible to access on the fly additional and deeper learning content

2.1.4. embedded usage of supporting facilities as calender, glossary, ...is possible

2.1.5. embedded usage of communication facilities as chat, e-mail, discussion, ...is possible
2.1.6. the uploading of the pages is very performant

2.1.7. the learner has the opportunity of having a fast reading of the overview of the course
2.1.8. the flexibility of going back to previous pages is provided

2.1.9. the flexibility of skipping pages is provided

2.1.10. taking selftests or exercises in the course upon initiative of the learner is possible

Figure 5: List of questions linked with sub-criteria 2.1
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4. Conclusions

It is an opportunity for management to control the company (better) on its overall quality. Total Quality
management (TQM) should be on the agenda of every company.

Total Quality Management (TQM) is an overall business strategy. It means that all activities of the company will
be focused on satisfying all stakeholders of the company.

TQM can be realised by using the EFQM model.

We defined an EFQM model for a training organization or to the learning department of an organization. So we
have limited the EFQM model to the training /learning activities.

We identified criteria to be measured. We developed a self evaluation questionnaire and a tool SEVAQ.

We selected the main criteria for which the learner can play the role of assessor. So only three main criteria left:

the enabling resources, the enabling processes and the (learning) results for the learner. We limited the last one
to “learning results” based on the Kirkpatrick model.

The three main criteria left are the enabling resources, the enabling processes and the (learning) results for the
learner (Kirkpatrick)
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USING REENGINEERING TECHNIQUES
FOR DISTANCE STUDY COURSE IMPROVEMENT

Lina Tankeleviciene

Abstract: The paper analyses the reengineering concept as it comes from software engineering and
management fields. We combine two viewpoints and apply them to solve a problem of reengineering of a
distance study system, in general, and the unit of leaming, in particular. We propose a framework for
reengineering of unit of learning, based on general model of software reengineering, and present a case study, in
which we describe, how one topic of distance study course was reengineered, considering triple consistency
principle and requirements for computer science. The proposed framework contributes to increasing quality,
effectiveness and systematization of delivering distance studies.

Keywords: distance study course, reengineering, triple consistency principle.
ACM Classification Keywords: K.3.1 Computer Uses in Education

Conference: The paper is selected from Third International Conference "Modern (e-) Learning” MeL 2008, Varna, Bulgaria,
June-July 2008

Introduction

The distance study systems still face problems of different types:
1) Study programmes are evolving.

2) Students need up-to-date subject domain and learning material.
3) Course management systems (CMS) are quite often updated.
4) Courses must be reallocated into other CMS.

Dealing with these problems requires much of the lecturer’s time. On the other hand, lecturers wish to have easy-
to-use CMS and institutional support in the form of clear policy and division of responsibility.

Therefore, a systematic view is necessary towards reengineering of a distance study system. Systematic view
towards design and reengineering also poses the ability to evaluate not only results, but processes too. Different
kinds of standards and other regulating documents can be employed in mentioned processes.

Reengineering of materials is necessary before importing them into the e-learning system. In this context, we
introduce the concept reengineering. Unfortunately, this step is often omitted, and the prepared material goes
online, but sound e-Learning principles are not implemented.

The aim of our paper is to show how the concept and methodology of reengineering can be used in the e-
Learning system, in general, and in deploying the units of learning (further - UL), in particular.

Reengineering Concept in Software Engineering and Management Fields

Reengineering concept with its different interpretations is used in software engineering and management
sciences. Software reengineering is concerned with reimplementing a system in order to make it more
maintainable [Sommerville, 2000]. In [Chikofsky, 1990], reengineering is defined as ,the examination and
alteration of a subject system to reconstitute it in a new form and the subsequent implementation of the new
form*.

The activities in the software reengineering process are: a) Source code translation; b) Reverse engineering; c)
Program structure improvement; d) Program modularization; e) Data reengineering [Sommerville, 2000]. They are
not all necessary. It depends on from what level we want to renew the system.
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The difference between engineering and reengineering is shown in Figure 1. In reengineering the old system acts
as a specification for the new system.

Design and implementation

System specification New system

v

Existing software Understanding and transformation

Reengineered system
system

Figure 1. Forward engineering and reengineering (according to [Sommerville, 2000]).

The main advantages of reengineering are: a) Reduced risk; b) Reduced cost. The objective of system re-
engineering is to improve the system structure and make it easier to understand. The cost of future system
maintenance should therefore be reduced [Sommerville, 2000].

Almost at the same time the concept of “reengineering” was introduced in enterprise management area. Hammer
[Hammer, 1994] defines reengineering as “the fundamental rethinking and radical redesign of business processes
to bring about dramatic improvements in performance”. The objectives of reengineering from this point are: a) To
increase competitiveness; b) To improve financial results; c) To promote teamwork.

Instructional design theories combine two mentioned viewpoints. Comprehensive analysis of reengineering of
TEL (Technology Enhanced Learning) is presented in [Choquet&Corbiere, 2006]. The framework proposed is
based on Reference Model of Open Distributes Processing (RM-ODP, ISO/IEC 10746-1, 1998). The authors
analyze 5 viewpoints on the design of system architecture:

- Enterprise viewpoint focuses on the purpose, scope and policies of that system.

- Information viewpoint focuses on the semantics of information and information processing.

- Computational viewpoint focuses on functional decomposition of the system into objects which interact at
interfaces.

- Engineering viewpoint focuses on the mechanisms and functions required to support distributed interaction
between objects in a system.

- Technology viewpoint focuses on the choice of technology in that system.

Reengineering is also often associated with business process reengineering. In the context of e-Leaning, it is
common understanding, that organization must change itself in order to meet new challenges and requirements.
Difficulties and problems of the implementation of e-Learning in universities of Lithuania are discussed in
[Bulanova, 2006]. The authors also accentuate that situation is rather inertial, and educational organizations need
more professional management.

Macro and Micro Levels for Reengineering in e-Learning System

Reengineering can be applied both to a complete system and to the individual components, simultaneously in the
appropriate level of abstraction (ISO/IEC 10746-1, p. 12). Here we present the layers of e-Learning system and
roles of the staff of organization in reengineering of e-Learning system.

The typical layers for e-Learning system from the lecturer perspective are presented in Figure 2.

Reengineering processes, based on these layers, can be conducted by different persons in organization. The
situation at Siauliai University (typical organization for Higher Education) is depicted in Figure 3.

Further reengineering will consider only lower levels, which can be managed by academic staff.
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Technological layer

Hardware, software, networks, other
technologies used

Management layer

Policies, strategies, principles, guidelines,
regulating documents, distance study model

Methodological layer

Concerning both subject teaching and
distance studies methodic

Subject domain layer

Objectives, teaching/learning methods (both
resources and activities), evaluation methg

Figure 2. Layers of e-learning system from the lecturer perspective (as in [Gruslyte, 2007])

Leadership of organisation

Staff of Distance study centre

Lecturer

\ Subject domain layer

Technological layer

Methodological layer

Is responsible for

Impactson = ------

Figure 3. Roles of the staff of organisation in reengineering of e-Learning system

Framework for Reengineering of Units of Learning

Subject domain layer lets us concentrate on separate distance study course. The base, on which distance study
course for formal studies is developed, consists of the following elements: a) Objectives; b) Teaching/learning
methods (include both resources and activities); ¢) Evaluation methods. This decomposition is made on the
higher abstraction level. On the technological level the course can be analyzed as the collection of learning
objects and information objects, which are aggregated into lessons, topics, sections or other structural units. So,

these objects must be reengineered.

Unit of learning (UL) is “an abstract term used to refer to any delimited piece of education or training, such as a
course, a module, a lesson, etc.”, as defined in [IMS-LD, 2003]. From the lecturer perspective, there can be
mainly differentiated two types of UL according to granularity: overall distance study course and topic (as used in
MOODLE, also different terms can be used, e.g., lesson, module). Our proposed reengineering framework can be

applied to both mentioned types.
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Our proposed UL reengineering framework is shown in Figure 4. It is based on general model of software
reengineering, proposed in [Byrne, 1992].

Design/ Reengineering from
Development Conceptual level
of new UL
- Reengineering from
Analysis of Reengineering Selection of Requirements level
UL and the of UL reengineering —>
context level Reengineering from
Design level
Increasing
support by Reengineering from
staff Implementation level

Figure 4. UL Reengineering framework

The first step means making decision, if we need reengineering. In our practice we need to adapt distance study
courses in different context: 1) For different modes of studies: full-time daytime, part-time evening and part-time
extra-mural; 2) For different study programs, where the same module must correspond the different amount of
student working hours; 3) For different study programs, where the different aspects of the same subject must be
emphasized. Usually the copy of distance study course is made and further modified in order to meet new
requirements. However, it requires a big amount of workload time each time when new teaching/learning session
starts.

There are two other alternatives besides reengineering of UL: 1) Design/Development of new UL. This way must
be chosen, when UL essentially differs from the previous instance. 2) Increasing support by staff. Distance
studies are oriented towards and based on active participation of learners, who take control over learning results.
However, extra contribution by academic staff to teaching/learning process can reduce negative impact of pure
learning material. Therefore, this way is suitable for immediate and one-time delivery of distance study course.

The solution must be chosen carefully, because it influences further expenditures of finances, time, etc. Also it
impact on further possibilities to reuse the UL.

The second important step is selection of reengineering level. We use the classification, proposed in [Byrne,
1992]. Levels, related types of change and adoption of mentioned for e-Learning domain are presented in
Table 1.

Table 1. Reengineering levels

Reengineering Types  of Deals with:

level change
Conceptual Re-think The background for reengineering, e.g., new pedagogical strategy accepted.
Requirements Re-specify - Requirements of a module, or, as stated in Study Module Program (SMP),
aims and provided knowledge, abilities and competencies.
- Requirements of an organization.
Design Re-design - Learning activities;

- Assessment types, or, as stated in SMP, evaluation procedure of knowledge
and abilities;

- Informational, navigational, presentational structure;



22 Methodologies and Tools of the Modern (e-) Learning

- Pedagogical scenarios.
Implementation  Re-code Learning resources, activities, scenarios.

Higher levels influence lower levels, and, for e.g., if we have raised new requirements, we must also reconsider
design and implementation.

Case study: Reengineering of the UL

The module “Programming in graphical user interface (GUI)” was chosen for experimental works. The aim of the
module is to present basic knowledge about tools and methods for creation of programs for Windows
environment. Also students gain and/or improve skills while performing practical tasks. According to SMP, the
following teaching methods are foreseen: explanation, instruction, consultation, discussions, analysis of
examples, exercises, laboratory works, and projects. The distance learning course “Programming in GUI” was
developed in 2003. It was implemented using Lotus LearningSpace Forum course management system (CMS).
In 2007 it is redeployed in MOODLE - free, open source CMS.

The topic Developing of user interfaces occupies 10 academic hours of pure students’ work. Also the results of
studied materials are incorporated in further topics. When students use GUI toolkits to create applications, they
also consider principles and recommendations for better design of GUI.

The mentioned topic was as UL for reengineering, considering triple consistency principle and requirements for
computer science students. Here we present our works in a sequence, emphasizing conceptual, requirements
and design levels.

1) On the conceptual level as the background for reengineering UL were chosen: a) Aligning to standards,
requirements, regulation documents; b) Considering triple consistency principle.

As requirements for computer science students we accepted Computing Curricula 2001 (CC 2001) — world wide
acceptable curricular guidelines for undergraduate programs in computing.

Triple consistency principle defines consistency between objectives, methods and evaluation (Kovertaite, 2006).
An objective is the description of a performance you want learners to be able to exhibit, before you consider them
competent (Mager, 1984). There are three components to a learning objective: 1) A performance: what the
student will be doing, saying, or accomplishing; 2) Specific conditions: under what work circumstances and using
what support tools does the task happen; 3) A criterion: a standard or required level of proficiency, how one will
recognize success. When objectives are stated, evaluation methods must be picked. Evaluation must let us
measure the accomplishment of the objective. Further, learning activities are foreseen. (Horton, 2006) separates
activities into 3 types, according to their aim: 1) absorb knowledge; 2) do practice; 3) connect to life and work.
The last one in formal studies can be transformed into assessment/evaluation.

Also we considered shifting learning paradigm, as it concerns computer science studies; and pedagogical Bloom
and Marzano taxonomies, as they correlate well with nowadays pedagogical strategies.

2) On the requirements level concrete requirements from picked documents were retrieved. The UL covers the
area HC (Human-Computer Interaction, 8 core hours) from CC 2001. It consists of two parts: a) HC1 -
Foundations of human-computer interaction (6); and b) HC2 - Building a simple GUI (2). In our prior UL the
second part was emphasized much more than the first, and now we tend to accentuate cognitive, socio-technical
aspects of human-computer interaction. Therefore, the list of learning objectives was augmented with the
following: a) Discuss the reasons for human-centered software development; b) Develop a conceptual vocabulary
for analyzing human interaction with software; etc.

Aligning the lesson’s material and activities according to shifting learning paradigm was also important aspect. As
stated in [CC 2001], development of a computer science curriculum must be sensitive to changes in technology,
new developments in pedagogy, and the importance of lifelong learning. Shifting learning paradigm in this case is
very important due to the following pragmatic reasons: a) computer science is a very broad discipline; b) it is
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evolving rapidly; ¢) computer science students (at Universities) get a universal base of knowledge and skills,
which further must be tailored according to the specific needs.

We also analysed the comparative study, described in [Ven, 2005], in order to formulate provided by the UL
competences of higher level according to Bloom taxonomy.

3) On the design level we made the following modifications:

- Increased level of learning material for absorbing knowledge, including — glossary added;

- Redesigned learning activities: two discussion forums added;

- Changed assessment types, or, as stated in SMP, evaluation procedure of knowledge and abilities;
Navigational and presentational structure and the essence of pedagogical scenario have not been modified.

4) On the implementation level accordingly to the framework learning resources, activities, scenarios were
reimplemented. For e.g., the learning objective “lllustrate the effect of fundamental design principles on the
structure of a graphical user interface” influenced the demand of extra library of examples for different principles.

In Figure 5 the representation of the structure of modified UL is shown. Here assessment is incorporated in
“Activities” part of UL: participating is discussions — critique and debate on presented examples of user interfaces
- are evaluated by the lecturer.

1 Zmogaus-kompiuterio saveika, Programos vartotojo sasaja

Zmogius irkempiuterio sqvesa (angl. Human Computer Interaction) yra mokslo $aka, uZsiimanti interakbywiy
programy sistemy, skiy Zmogui naudoti, projebtavimu, jverinimu ir realizavimu bei Fivos procesus supandiy
reiEkiniy tyrimu (Lapin, 2004y

Warotojo s45aja — tai programy sistemos dalis, matoma galutiniam vartotojui. Per jq jis sqveikauja su programa,
Varotojo s353ja kuriama prairaus tipo jrenginiams: mobiliesi telef . delniniams k iuteriams,
i ini L iuteriams, dideli lazmini (irkt.) ekranams ir pan.

Teorija
4] frmogaus-kompiuterio saveikos kaip proceso komponentai
| Vartotojo saveikos bddai
1 Zmogiskieji faktoriai, turintys ftakos vartotojo sasajos projektavimui
J| Ergonomika
1] Tinkamumas naudoti

1] Du pagrindiniai vartotojo sasajy tipai: grafing ir interneting
=) Grafines vartotojo sasajos privalumai ir trikumai
= Kam reikalingas vartotojo s3sajos projektavimas Theory for
S| Vartotojo sasajos prototipas Study“’]g
2 Standartai, principai ir rekomendacijos

| Maudota literatdra

Praktinés uzduotys
dE “artotojo sasajos svarba programos kokybei ir naudojimui P
f‘ § Referatas (HC) Activities
& HC| Zodynelis

Figure 5. Representation of UL in MOODLE environment (excerpt)

Conclusion

The proposed framework contributes to increasing quality and effectiveness in delivering distance studies.
Organization must follow common framework for distance study course reengineering, in order to gain minimum
expenditures for overall e-Learning system maintenance.

The systematic approach and the use of software engineering methodologies in instructional engineering
allow us:

1) To decline expenditures of time for direct (design and development) and indirect (redesign and redevelopment
due to misunderstanding) processes;

2) To accept and manage complexity;
3) To facilitate reuse;
4) To prepare better for adaptation and personalization.
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The case study shows reengineering of one topic, but the framework can be used while reengineering ULs of
different granularity. Also, it can be extended in order to provide clarity and systematisation in higher layers of e-
Learning system.

Further, the results of analysis of empirical student evaluation of the course and course log files can be employed
in this framework.
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QUALITY ESTIMATION OF E-LEARNING SYSTEMS

Pavel Vorobkalov, Valerij Kamaev

Abstract: Existing approaches to quality estimation of e-learning systems are analyzed. The “layered” approach
for quality estimation of e-learning systems enhanced with learning process modeling and simulation is
presented. The method of quality estimation using learning process modeling and quality criteria are suggested.
The learning process model based on extended colored stochastic Petri net is described. The method has been
implemented in the automated system of quality estimation of e-learning systems named “QuAdS”. Results of
approbation of the developed method and quality criteria are shown. We argue that using learning process
modeling for quality estimation simplifies identifying lacks of an e-learning system for an expert.

Keywords: e-learning, adaptive learning systems, quality estimation.
ACM Classification Keywords: K.3.1 Computer Uses in Education
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Introduction

Education is one of the major problems of a government. Modern learning process becomes more and more
complicated. E-Learning systems are widely used in education. The result of learning with the help of such
systems to a great extent depends on the quality of these systems. Thus, the most important tasks in this area
are to create tools that could estimate quality of e-learning in order to provide learners with qualitative learning
materials. These tools might also help e-learning systems developers to find out system lacks during
development process.

E-learning system presents learning materials to a user and then estimates his knowledge. Many modern e-
learning systems tend to use adaptation technologies for improving learning process. An adaptive learning
system is an e-learning system which takes into account some features of each learner, and then composes a
learning strategy according to these features. Changes made by adaptive system during learning process could
concern both sequences of learning concepts and content and layout of each page. An adaptive system is
supposed to response for learning strategy and advices given to a user during learning, thus quality of learning
process directly depends on adaptive models, methods and mechanisms used in the system. With built-in
adaptation mechanisms e-learning system becomes more complex and results of learning could be
unpredictable. Therefore problems of quality estimation of advanced e-learning systems, choice of adaptation
mechanisms, finding-out the reasons of a low learning efficiency are urgent for developers of such systems.

Related Work

Two approaches for quality estimation of e-learning systems are used: the approach “as a whole” and the
‘layered” approach.

The idea of “as a whole” approach is based on considering system as a “black box” and estimating the values of
general quality criteria (performance, security, etc.). The result of using this approach is one overall criterion value
so it’s hard to find out and distinguish the reasons of insufficient quality and lacks of the system. So after applying
“as a whole” approach advanced analysis of the results must be performed.

Modern process of e-learning system development follows a spiral model of software life cycle where the initial
stages such as analysis and design are emphasized. Incomplete development tasks at each stage of a spiral lead
to lacks of the system on any architecture level. Using “as a whole” approach is expedient at a stage when a
system is completely implemented, but during development of a system it is hardly applicable. Therefore the
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approach that would allow quality estimation of e-learning systems on different life-cycle stages was required.
New “layered” approach that focuses on quality estimation of e-learning systems is offered in [1]. Human-
computer interaction process in e-learning system in the “layered” approach is divided into several various steps
(so-called layers) which are estimated separately. The following advantages of using the “layered” approach can
be revealed: it provides data about functioning of separate components of a system; it can be used at any
development stage of a system. The lacks which could complicate application of the “layered” approach, are:
dependence on internal mechanisms of a system; difficulty of interpretation of quality values from the point of
view of a tutor.

Learning Process Modeling

Actually the aim of “layered” approach is to present e-learning system as a “white box” and to clarify reasons of
different adaptation decisions applied in learning systems. But that decomposition does not show details of
learning process and every time when the “layered” approach is applied additional analysis of e-learning system
behavior should be performed. By learning process we mean the process of interaction between learner and e-
learning system. For simplifying quality estimation process it is necessary to develop a universal model for a wide
class of e-learning systems, including adaptive systems.

When describing a concept of quality of e-learning system pragmatic point of view must be taken into account, i.e.
the result of learning should be considered as the major criterion of a system quality. If students are appeared to
have insufficient knowledge of e-learning course after using the e-learning system it must be considered that this
system is of a low quality. So learning statistics should be reflected in the learning process model. Model should
also support simulation of learing process for individual student to help expert when analyzing adaptation
decisions of the system.

Two parameters of learning process are chosen for learning process model:
- learner knowledge level;
- learning duration.

By learner knowledge level we mean current knowledge level of a learner which must be measured by e-learning
system during learning process. Learning duration means shows how effectively learning time is being spent.

Maijority of modern e-learning systems use semantic nets to represent a subject domain. Therefore use of net for
modeling learning process should simplify interpretation of simulation results. We have analyzed different models
that could be interpreted as net: finite state machines, Markov chains, Petri Nets. As a result colored stochastic
Petri nets have been chosen because of the following reasons:

- Petri net model is event-based model, so it could easily represent learning process events such as
concept and test completion;

- Petri net model could be easily extended;
- Visualization of Petri net simulation process can help expert to analyze learning process;
- Places, transitions and arcs of Petri net could be interpreted in learning process context.

Data collected during testing groups of learners by e-learning system is used as the input for simulation model. A
place of Petri net is interpreted as a concept of a subject domain. Movement of tokens represents a progress in
users’ learning. Each transition corresponds to a step of learning process. Firing of transition is interpreted as
learning task completion. Saying “learning task” we mean any type of a task user should perform during learning
process: completing tests and exercises.

For modeling complex learning processes with student cooperation we use color component of Petri net token to
identify each student role. For representation of a learner knowledge level we extended Petri net token with the
attribute “knowledge level”. It allows tracking learner results on each step of learning process simulation. Tokens
are divided into two classes: tokens of the first class are in places which correspond to currently learned
concepts; tokens of the second class are located in places learned previously (see Figure 1).
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These Petri net extensions allow seeing which concepts are already learned and which are in progress in any

moment of learning process for each learner.

Two random variables are bounded to
each transition: firing time of transition,
delta of a learner knowledge level after
transition. These values are determined
according to statistical data about learning
process collected in the considered e-
learning system. It is supposed that the
data have been acquired adequately. So,
for example, measuring time the system
should take into account only time of active
work in a system, i.e. when a user makes a
different sort of action (moves mouse
cursor, scrolls the learning content).

Each transition must have only one input
place, and two or more output places. One
of output positions always corresponds to a
unique input place as it is necessary for us
to mark the given place as it had been
learned. Other output places correspond to
alternatives of continuation of a learning
process. The token corresponding to
currently learned concept is located only in
one of such output places randomly. Thus

Token
(Identity, Kind) = (2, "Learned”)

Concept 1

Token
(Identity, Kind) = (1, "Current”) 1

Concept 4 Concept 5

Figure 1: Learning process model based on Petri net

statistical probability distribution of possible continuation of learning process is taken into consideration.

Quality Estimation

The suggested method of quality estimation of e-learning systems includes the following steps:

- Calculate apriori quality criteria of e-learning system.

- Analyze results of apriori quality estimation and modify appropriately e-learning system.

- Collect data about studying of students using e-learning system.

- Build learning process model based on collected data.

- Identify course concepts with insufficient quality.
- Calculate detailed quality characteristics of identified concepts and find out reasons of insufficient

learning quality.
- Modify e-learning course.

- Test modified learning course and verify changes.

We have developed a set of criteria to estimate learning process model built for an e-learning system. These
criteria can be divided into three groups: based on Petri net topology metrics; based on statistical characteristics
of Petri net transitions; based on learning process simulation results.

Criteria based on Petri net topology metrics include the following ones:

- number of places in Petri net;
- number of transitions in Petri net;
- number of arcs in Petri net;
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- number of all possible routes;
- number of all possible routes to number of places ratio;
- connectivity of Petri net.
Criteria based on statistical characteristics of Petri net transitions:
- average level of concept knowledge;
- integration of concept in e-learning course;
- level of connectivity between concepts of learning.
Criteria based on learning process simulation results:
- average student knowledge level;
- rate of correct adaptation decisions.

The method is invariant under internal mechanisms of estimated e-learning system. The restrictions of the
method are the following ones: an estimated system should use the net model of a subject domain that is typical
for natural-science and technical disciplines; the system should record time of learning of each concept and
knowledge level for each student.

The process of identifying course concepts with insufficient quality is shown in Figure 2. Transitions in model are
arranged by ascending of a ratio “delta of a knowledge level” / “time of learning”. Transitions with minimal ratio
are considered to be problematic. Upgrade of corresponding concepts should be made for elimination of these
problems. After fixing the errors new test group is expected only to learn part of course that contains modified
concepts. The results of studying upgraded concepts define new values of transitions’ attributes. If these results
are higher than previous, we can predict results of complete learning process.

AKL(t1) -
D(t1)

g
Changes are 2
[
required 2
t,: AKL(t2),D(ts) AKL(t) __ 080 =
D(t,) 275 2
ts: AKL(ts),D(ts) ) :
AKL (t5) - 085 '

Dits) 255

AKL(ts) _ _ 0,82
D(ts) ~ 273

Figure 2: Process of identifying course concepts with insufficient quality

Experiments

Apriori criteria can be applied only on early development stages of a system, so for their approbation we needed
the information about development process of any e-learning system. We have got an opportunity to approbate
apriori criteria during development of the adaptive system with adaptation model based on Bayesian net, which
was developed at CAD department of Volgograd State Technical University (Russia).
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A set of learner characteristics in a learner model and a set of adaptation techniques were composed to measure
a learner model adequacy. Inferences of each learner characteristic were estimated, and as a result an
incompleteness of developed learner model was revealed. To fix the lack of information about a learner a few
learner characteristics have been proposed to be included into learner model.

Estimation of learner model responsivity of learner knowledge level has shown that learner model based on
Bayesian net takes into account stability of learner results during adaptation process. As a learner results stability
grows then the next learner marks inference become smaller. But if a learner shows instable results model
becomes responsible again. Actually that fact shows that Bayesian model handles contradictory data correctly.

Learning process modeling could be done if the system is already developed. For approbation learning process
model we used our automated system of quality estimation QuAdS. We estimated e-learning system CALMAT [2]
and adaptive learning system “AHA!” [3].

The estimation of quality of e-learning system CALMAT has been performed in collaboration with Katrin
Hartmann (Glasgow Caledonian University, GCU, Scotland). CALMAT is used in GCU to teach math.

Estimated learning course “Statistics” for medicine and biology specialties contains 10 concepts (see learning
score statistics in Table 1). Quality estimation of learning course “Statistics” revealed that the last three concepts
are scored lower than the others because they are disconnected with preceding concepts (see Figure 3), i.e. we
have located the bottlenecks of the course.

Transitions Places Level of connectivity

Figure 3: Visualization of learning process model built in QUAS. Level of connectivity of learning course
concepts with concept TO7 (“Probability”)

Table 1: Students’ knowledge level of CALMAT learning course “Statistics” (number of students - 51)

Concept  Average score (maximum 100)

TO1 93
T02 94
TO3 71
T04 81
T05 78
T06 95
T07 87
T08 69
T09 75
T10 69

For estimation of adaptive mechanisms we used a free learning environment “‘AHA!". Learning course
‘Fundamentals of computer-aided control systems” which has been developed on CAD department in Volgograd
State Technical University was implemented as an adaptive learning course in “AHA!". Information about learning
process in “AHA!" learning system is collected in open format, so we could build learning process model. Results
are shown in the Figure 4.
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After that each adaptation strategy was analyzed (e.g. see Figure 5). Performed analysis allowed to correct
learning course in such a way to exclude insufficient quality strategies.

Transitions Places 2y Score normalized to interval [0..1]

-

O-A~O- A0 -0 1 - Ol - O - OO0

bcturaltesi_TOALL_C_ach

Icture Mest_TOMU_C_ac
Icture Thes)_TOAL_C_

Figure 4: Visualization of learning process in AHA. Learning process model for learning course ‘Fundamentals of
computer-aided control systems’ in “AHA!” system
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Figure 5: The most effective adaptation strategy of learning course in “AHA!” system

Conclusions and Future Work

The suggested method of quality estimation of e-learning systems using simulation of learning process and
developed quality criteria of e-learning systems can be used during design and development of e-learning
systems and for e-learning systems certification purposes. The method covers wide class of e-learning systems
based on net models. Learning process model can help expert to perform e-learning process analysis and to
deduce learning course mistakes. The method and criteria were successfully applied to estimate quality of
existing e-learning and adaptive systems.

The future work is to expand a set of quality criteria and to create e-learning development framework with
integrated tools for quality estimation.
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AN UML PROJECT OF A TASK-ORIENTED ENVIRONMENT
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Abstract: This paper continues the author's team research on development, implementation, and
experimentation of a task-oriented environment for teaching and learning algorithms. This environment is a part of
a large-scale environment for course teaching in different domains. The paper deals only with the UML project of
the teaching team’s side of the environment.. The implementation of the project ideas is demonstrated on a
WINDOWS-based environment’s prototype.
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Introduction

For about 20 years the main Intelligent Tutoring Systems (ITS) research was centered on Problem Solving
Support Technologies (PSST). The main goal of a PSST is to help the learner (L) in the process of solving a
domain problem. The delivering and sequencing of the background material (BM) was supposed to be performed
outside the ITS usually by a human teacher. In his well-known survey [Brusilovsky, 1999] identified three PSST
and called them respectively: intelligent analysis of learner’s solutions, interactive problem solving, and example-
based problem solving support.

Intelligent Analysis of Learner Solutions (IALS) deals with the L’s final solution of domain problems no matter how
this solution was obtained. To be considered as intelligent, a solution analyzer has to decide whether the solution
is correct or not, find out what exactly is wrong or incomplete, and possibly identify which missing or incorrect
knowledge may be the reason for the error. In the special literature the last functionality is referred to as
knowledge diagnosis. An intelligent analyzer can ensure information for the T to update the BM. Moreover these
analyzers can provide the L with an extensive error feedback. This functionality is referred to as knowledge
remediation.

Interactive Problem Solving Support Technology (IPSST) is a more recent and powerful technology inherited also
from standalone non-web ITS. Instead of waiting for the final solution, this technology can provide the L with an
intelligent help on each step of the problem solving. The level of help can vary from simple signaling about a
wrong step to giving a hint for executing the next step for the L. The systems, which implement this technology
(often referred to as interactive tutors) can capture the L’s actions, understand them, and use this understanding
to provide help and/or to update the BM.

Example-Based Problem Solving Technology (EBPST) that is the newest one is helping the L to solve new
problems not by articulating their errors, but by sequencing them relevant successful problem solving cases from
his/her earlier experience.

Both IALS and EBPST although passive, e.g. working by the L request, appear to be very natural and useful.
Moreover, an old standalone adaptive and intelligent learning system, which uses these technologies, could be
relatively easy imported to the web by implementing a Common Graphical Interface (CGl) gateway to the old
standalone system. An important benefit of these technologies in the web context is their low interactivity. This is
especially important in the case of slow INTERNET connection. Currently, these technologies dominate in the
web context over the more powerful IPSST - the last technology migrated to the web.
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The web put the begging of a new technology that hasn’t parents among the standalone non-web ITS. In the
mentioned survey this technology is called Learner Model Matching Technology (LMMT) due to its ability to
analyze and match many learners’ models at one and the same time. The author also identified two kinds of
LMMT and respectively called them Adaptive Collaboration Support Technology (ACST) and Intelligent Class
Monitoring Technology (ICMT). The goal of the ACST is to use system's knowledge about different learners to
form a matching group for different kinds of collaboration. The ICMT is also based on the ability of web to
compare models of different learners. However, instead of searching for a match, the system searches for a
mismatch. The goal is to identify the learners who are essentially different from their classmates due to variety of
reasons. For example, these learners cold be progressing too fast, or too slow, or simply have passed much less
BM than others. In any case, such learners more than others ones need a special teacher's attention, more
detailed BM presentation and easier problems to solve.

For several years we are working on development, implementation, and experimentation of a Task-Oriented
Environment for Teaching and Learning Algorithms (TOETLA) in which a combination of the above-presented
technologies is incorporated [Zheliazkova I. & G. Atanasova, 2004]. The present paper presents the environment
project in the Unified Modeling Language (UML) mainly from the course team’s point of view. The rest of the
paper is organized as follows. The common use case diagram for all kinds of environment users is discussed in
the next section. The administrator’s activity diagrams are considered in the third section. The next two sections
present both UML activity and sequence diagrams for the author and teacher respectively. In section five the user
interface of the WINDOWS-based prototype of the TOETLA is shown by means of several screenshots. The
conclusion outlines the paper contributions and the authors plan for a near future.
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Create Task Sequence
| \ | \
N Change Task Sequence
\
\ I \

Trained
Learner

Examed

Learner

>+o«ﬂo~>ﬁw>%<«—

Figure 1. Environment Use Case Diagram
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Use Case Diagram of the Environment Project

Nowadays the UML is accepted as a standard language for software project description due to the platform-,
technology-, and program-independence of this graphical language [Fowler, 2004]. The common use case
diagram presenting the functional features of the TOETLA and the roles of its users (also referred to as actors)
are given on fig. 1. The environment has four kinds of users, namely: System Administrator (SA), Author (A),
Teacher (T) and Learner (L), e.g. all participants in the teaching process. The strongly defined hierarchy in their
roles and access rights is depicted with vertical arrows. That means that each registered user on upper level can
play the roles of the lower levels users. Therefore, the SA can play the role of the A, T, and L, the A the role of the
T and L, and the T the role of the L. Also an upper level user can authorize the next level user to play his/her
role for a time period. In the context of TOETLA the A is a person who creates tasks for construction of flowcharts
used for presentation, training, and assessment of the L'’s task solution by the environment. The T is responsible
for planning, monitoring, and assessing the exercise consisting of this type of tasks and performed by an
individual L or a group of learners. The L registered in the TOTLEA without user name and password, e.g. as a
guest [Shoikova E. et all., 2006] we called trainee. He/she can monitor the demonstration of the A’s task solution
step by step. The L registered with user name and password we called examinee. He/she can perform an
exercise in a way similar to the A for a fixed time in order to be assessed in accordance with the T didactic skills
and preferences.

Administrator’s Activity Diagrams

It is essential for consistency and reliability of a teaching and learning environment to control the user access
preventing no-authorized users from accessing the system information resources and to use only the resources
that are permitted [Noninska 1., 2007]. In the TOTLEA only the SA is allowed to register and authorize all other
users by creating and removing the user accounts with the corresponding rights and to control their access to the
environment. The simple UML activity diagrams presenting the sequence of his/her actions to create a user
account and remove it (if necessary) is shown respectively on fig. 2 and fig. 3.

Create Account Create

Account

Select Administration
Option

Select Add
Button
Enter Account
Details

@ AccountCreated _ Account Removed

Remove Account

Select Administration
O ption

Figure 2. Create Account Diagram Figure 3. Remove Account Diagram

Activity and Sequence Diagrams of the A

The TOTLEA is helping the A with support of a large homogeneous base consisting of tasks for flowchart
construction. The domains taught and the type of the corresponding algorithms (whether computational or for
decision making support) does not matter. That means that this base could be common for several couses.

The A’s activity diagrams to create, change and assess a base task are shown respectively on fig. 4, fig. 5, and
fig. 6. The fig. 7 presents the A’s sequence diagram. To become clearer for the reader these diagrams needs
some comment. An essential environment feature is it allows the A to give the T some didactic recommendations.
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The A can use several local key directives to allow or permit the L while solving a task to print the A’s solution, to
save the L's solution, to see the A’s algorithm description, and so on. Other recommendations concern the
planned time for the task performance, kind of the task assessment, assessment scale, and so on.
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Figure 7. Author’s Sequence Diagram

Activity and Sequence Diagrams of the Teaching Team

When work alone the T has access to the task base in order to preview it and select appropriate tasks for each
exercise (whether individual or for a group of learners). He/she can add or remove a task in an exercise, choose
the number of its tasks and change their sequence. In accordance with the exercise goal, A's preferences, and
his/her recommendations the T plans the exercise, changing its automatically computed parameters as well as
the A’s key directives. The sequence diagrams on fig. 8 and fig. 9 correspond the situation when the A and T
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work in a parallel to create and change the exercise tasks. The sequence diagram on fig. 10 also corresponds the
teamwork but in a long time process depicted as a vertical rectangle. On the top of the figure the environment’s
units for the process implementation are shown. The solid arrows are used for the users (A and T), and the dash
ones for the environment units’ reactions.
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Figure 8. Create Exercise Activity Diagram
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Figure 10. Teacher’s Sequence Diagram

Interface of the WINDOWS-based Prototype

For implementation of the WINDOWS-based environment prototype DELPHI visual programming environment
had been preferred over other ones such as VISUAL BASIC and VISUAL C++. Several reasons can be pointed
out for this choice, namely: its power component library, intuitive visual programming, different databases
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support, class diagrams generation, and so on. As a whole the prototype has an intuitive and easy to use
interface for all kinds of users. The screenshots presenting on fig.11-18 confirm this statement without any

comments.
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Figure 16. Alg file opened in Notepad

Bellow two special futures of the environment ensuring its intelligence and adaptation to the Aand T are

commented. In the process of a task created by the A two files with the same name but different extensions
respectively *.alg and *.jpg are generated. The first file can be seen as a subprogram in a specialized script
language for algorithm knowledge description called AlgolScript. Its syntax and semantics can be found in our
earlier paper [Zheliazkova |. & G. Atanasova, 2004]. Also in the process of an exercise created by the T an
ordinary text file with an extension *.ecs is generated. This file can be seen as a program in a specialized script
language for the T's didactic skills description called ExerciseScript. Its syntax and semantics have been already
defined [Zheliazkova I. et al., 2007]. The syntax and semantic of the ExerciseScript can be found in another paper
[Stoyanova E., 2007]. An .alg or .ecs file may be imported in an ordinary text editor like Notepad. Fig. 16 show an
.alg file opened in Notepad.

Respectively the generated .jpg file can be open in an ordinary graphical editor like Paint and then imported in the
topic BM file. The A/T can edit the resource file and save it as a new file avoiding in such a way the slow process
of file generation of individual but equivalent tasks/exercises for a group of learners.
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Conclusion

The paper presents a UML project of a task-oriented environment for teaching algorithms. It combines three
adaptive and intelligent technologies available to the teaching team, namely: interactive problem solving support,
example-based problem solving and collaboration support. They are demonstrated on a WINDOWS-based
prototype of the environment. The project learner’s part will be discussed in a separated paper. We plan to start
work on the implementation of the web-based environment that will add the learner's model matching technology
specific only for web.
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Introduction

System formation of professional training and development of basic qualifying requirements to an analyst
profession is a consequence of process of organizational registration of information analytical activity as
independent profession and creation of professional analyst communities in Europe and America. Preparation of
such specialists from education viewpoint is connected with difficult process of formation of a special kind system
analytical and thus creative thinking, and also abilities to perceive and realize the modern world standards of
information and organizational culture. On the basis of Kharkov national university of radio electronics (KNURE)
the working group of the Ministry of Education and Science of Ukraine of the staff of Social Informatics (SI)
Department, for development of the new science intensive educational standard of master preparation of on a
new specialism 8.000012 «Consolidated information» has been created [BoHgapeHko u ap., 2007]. Activity object
of these specialists is consolidation (analytical synthetic processing) of information with the purpose of
preparation of offers and information analytical documents about: administrative decisions acceptances; scientific
and technical, innovative and industrial activity; competitiveness increase and the intellectual capital formation of
organizational system, educational process, etc.; information analytical and system organizational support of legal
persons activity with the purpose of its radical improvement on the basis of knowledge-oriented formation and
forecasting of operative and strategic decisions variants. As a basis of creation and development of the given
specialism the new methodology - functional systemology (the system approach of science development
noosphere stage) is taken.

Information Analytical Activity

Today in the EU countries in information sphere specialists in the areas «Knowledge Management» and
«Business Intelligence» are prepared in great demand. The absence in the CIS such specialists possessing
modern mentality, causes a lot of social and economic problems set and has an adverse effect on investments
efficiency into the CIS economy on the part of the European partners.

Such specialists carry out information analytical management support, using products and services of traditional
information auxiliary services. But, unlike these services, they carry out «a task of qualitative-substantial
transformation of information, functionally being related in this aspect with scientific (manufacture of new
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knowledge) and administrative (development of decisions variants, scripts) activity». Thus the organizational
separation of similar information analytical activity from administrative which important component it has been for
many centuries is carried out [CnsaHeBsal.

Necessity of such separation is caused [Jludpnanguuk, Jiuxogenos:

- Importance and responsibility of administrative decisions, especial in the sphere of government administration
mistakes be very expensive or result in catastrophes;

- Now huge volume of information to be processed for selection and ground of the correct decision, especial by at
the top levels of management;

- Lack of time at executives, especial by in the sphere of government administration who works in conditions of
chronic overstrains;

- That, civil officers and managers, as a rule, «are not professionals in information area and do not possess skills
of data collecting, processing and analysis» [[ludpnsHaunk, uxogenos], [3abenno).

Process of organizational registration (institutionalization) of information analytical activity as independent
profession in Europe and America has resulted already more 20 years ago in formation of professional
community, professional training system and development of the basic qualifying requirements to the analyst
profession. The international community of such professionals - «The Society of Competitive Intelligence
Professionals» (SCIP), - 7000 members from 64 countries of the world, has existed since 1986 [[peckotT, Miller,
2003]. And in Russia in August, 2002 «The Russian Society of Competitive Intelligence Professionals» (RSCIP)
was created in a similar way.

For the description of given professional work of SCIP the term «Intelligence Process/Cycle» (IC) by which
transformation process of data in information, then - in knowledge and, finally, - in "Intelligence" (see Fig. 1) is
used. IC, from SCIP viewpoint, consists of four steps:

- Revealing initial requirements and data;
- Formation of information resources;

- Extraction and acquisition of knowledge;
- Finishing information.

Compile Analyze
Data > Information »  Knowledge
A
Collect Intelligence Process/Cycle Communicate
A 4
Resul ¢ Decision [ Intelligen
esults Act ecisio Apply telligence

Figure 1. Transformation process of the data in "Intelligence”

Besides the term «Competitive Intelligence» (CI) for designation of «the leading (directing) information and
knowledge about participants and manufacture subject which maximizes competitive advantage» is used. This
information and knowledge represent the finished product of information analyst activity, in other words analytical
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document for management which contains «the intelligent data based on the collected, evaluated and interpreted
facts, stated in such a way that their value for the decision of any specific target is clearly visible» [BasHauH].

The Consolidated Information

From the education viewpoint, preparation of such specialists is connected with difficult process of formation of a
special kind of system analytical and thus of creative thinking, and also ability to perceive and realize the modern
world standards of information and organizational culture.

As a result of the given situation analysis, the staff of Social Informatics (SI) Department and Scientific-
educational Laboratory of Knowledge Acquisition (SUL KA) of the Kharkov National University of Radio
Electronics (KNURE) in cooperation with UkrlISTEI and National University «Lvov polytechnics» at the support of
the Standardization Department of Scientific-methodical Center MES of Ukraine and Scientific Research Institute
of Social-labor Relations a new subclass 2433 - «Professionals in the information area and information analysts»
(change Ne5 2002) was offered and introduced in the Ukraine Profession Classifier.

This has allowed the Ministry of Education and Science of Ukraine with the consent of the Ministry of Ukraine to
accept education-qualifying characteristic (EQC) and education-professional program (EPP) of a new specialty
«The Consolidated Information» (8.000012) which has been developed by the staff of SUL KA and S| Department
(Order MES Ne995 from 9.11.2007). Activity Object of these specialists according to appropriated qualification
(the group 2433.2 - «Analyst of Consolidated Informationy) is: «Consolidation (analytical synthetic processing) of
information with the purpose of preparation of offers and information analytical documents about: administrative
decisions acceptances; scientific and technical, innovative and industrial activity; competitiveness increase and
the intellectual capital formation of organizational system, educational process, etc.; information analytical and
system organizational support of legal persons activity with the purpose of its radical improvement on the basis
knowledge-oriented formation and forecasting of operative and strategic decisions variants».

The understanding by founders of domestic theoretical informatics the information consolidation process as
«phase transition of knowledge in power» [KaHbirun, Kanutuy, 1990] allows to consider the term «consolidation of
the information», as literary translation of the term «intelligence process/cycle», and the term «the consolidated
informationy, as translation of the term «competitive intelligence».

Such understanding of terms allows comparing professional characteristic Competitive Intelligence Professionals
(www.scip.org/education) and the characteristic project of domestic Information Analysts (2433.2, State classifier
(SC) 003-95). Comparison shows, that substantially these are completely identical professions [Bondarenko,
etc.].

Systemology - Scientific Base of Information Analytical Activity

In the basis of creation and development of the given specialism the new methodology - functional systemology
(the system approach of science development noosphere stage) incorporated by G.P.Melnikov [Melnikov, 1988]
is used.

In connection with the fact that the terminology of the suggested systemological approach is not widely known,
we will give a list of terms needed to understand the essentials of the present investigation [Melnikov, 1988],
[Bondarenko et al, 1996].

System - an object the properties of which are determined by a function, which amounts to maintaining certain
properties of an object at a higher level. This object is a supersystem in relation to the object (system) under
consideration. Substance of a system - elements or components of the system, is usually considered as
subsystems. Structure of a system is the scheme of relations and interactions of a system's substance. Property
of a system (valence) is the ability to maintain (in certain conditions) relations of one type and to prevent
realization of relations of other types. Functional property of a system is a property that a system must possess in
order to perform its functions; the ability to maintain relations (flows) on the basis of which interactions that are
important for the supersystem occur between the system and surrounding systems. Extensional valence - a
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property realized in the form of a relation of the corresponding quality and constituting one of the varieties of
reality. Free valence is a property only as an ability, not manifested in an existing relation and constituting one of
the varieties of possibility (weak: potential, strong: intentional). External determinant of a system is the main
reason for system formation: the supersystem's functional need for certain interactions of the system under
consideration with other (surrounding) systems of this supersystem, which dictates the choice of the system's
determinant.

By the staff SUL KA of KNURE SI Department original knowledge-oriented systemological technologies have
been created, approved and developed [ConoebeBa, 1999], [MatopuH, 2002], [BoHpapeHko u gp, 2004],
[Bondarenko et al, 2007]. Acquiring of new knowledge on the basis of a new method and criteria of natural
classification allows to model most objectively deep conceptual knowledge in view of objects essential properties
and to develop powerful ontology of ill-structured subject domains.

The perspective technology of organizational system modeling and analysis, material and information processes
[MatopuH, 2002], [Bondarenko and ap, 2004], [Bondarenko et al, 2006], allows to consult with challenges of
putting in order in the working organization, designing of new organization, and also forecasting of its
development. In particular, it provides construction of models which allow:

- In the automated way to determine integrity and correctness of normative documents from the viewpoint of an
opportunity to construct under the descriptions incorporated in them and requirements the working organization;

- to allocate formally the divisions and services which have not been connected with activity of the organization as
a whole;

- To determine the concrete contribution of division or service to the general result of work;

- In the automated way to develop recommendations on maintenance of functional balance at interaction of
divisions and staff.

The given technology uses the methodological instrument of systemology, the mathematical instrument of the
patterns theory and original complete (not theoretical plural) representation of organizational system with the help
of three characteristics: "Unit", "Function" and "Object" (UFO-ANALYSIS). For automation of modeling with the
help of the UFO-ANALYSIS the program CASE- tool - "UFO-toolkit" (the copyright certificate Ne7941) has been
designed and realized. The given means provides conceptual modeling of knowledge about subject domain as
classification of material and information communications / streams and libraries of UFO-ELEMENTS, and also
automated visual diagram modeling and simulation of system in view of external (functional) and internal
(supported) communications.

Steady development of social systems: an individual social organization, each region, the state as a whole and,
finally, all mankind is a problem solution of which by means of the traditional system analysis does not exist yet. It
is possible to explain it that the methods of the traditional system analysis are more appropriate for the solution of
problems which arise in technical systems and can be described by formal quantitative models precisely enough.
Social systems are so complex, that the adequate quantitative model can be constructed only in very rare cases,
and if it is possible, its analysis is simply impossible. Therefore for modeling and analysis of social systems the
qualitative methodology, as the modern system analysis - systemology is required.

In the works [Bondarenko, EnbyanuHos, 2002], [Bondarenko, EnbyanuHos, 2003] the systemological treatment of
a problem of social systems steady development, different from existing ecological and economic by the greater
generality and universality is presented. The main idea of developed systemological theory of steady
development is that no system appears by chance, but in connection with requirements for it of higher level
system (supersystem). Thus at the supersystem there are quite certain requirements to functioning system
(functional inquiry).

The system will develop steadily if it satisfies functional inquiry of the supersystem. If the system deviates from a
required condition, the supersystem will direct system to the necessary condition through external influences on
the system. The system task is to analyze external influences and to reveal required condition by the
supersystem.
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Branch Standard of Information Analysts Training

This standard is distributed to system of higher education and also the ministries, departments, associations,
enterprises, the organizations of different ownership forms, other legal persons who prepare specialists of
education-qualifying level of master according to the specialism 8.000012 «Consolidated information» of
preparation specific categories of full higher education of qualification 2433.2 «Analyst of the consolidated
information» with the generalized activity object: consolidation (analytical synthetic processing) of information with
the purpose of preparation of offers and information analytical documents about: administrative decisions
acceptances; scientific and technical, innovative and industrial activity; competitiveness increase and the
intellectual capital formation of organizational system, educational process, etc.; information analytical and
system organizational support of legal persons activity with the purpose of its radical improvement on the basis of
knowledge-oriented formation and forecasting of operative and strategic decisions variants.

The specialist is prepared to work in all kinds of economic activities according to SC 009-2006.

The specialist is capable to carry out specified in SC 003:2005 professional work: 2433.2 «Analyst of
consolidated information».

The specialist can take up, for example, primary posts of workers of information service (department), consulting
service, information analytical department (service), department of strategic planning and forecasting, department
of reengineering, department of industrial systems organizational designing.

This standard (EQC) establishes:

- Professional appointment and conditions of use of higher educational institutions graduates of the certain
specialism and education-qualifying level as the list of primary posts, production functions and typical tasks of
activity;

- Educational and qualifying requirements to higher educational institutions graduates as the list of abilities and
skills to solve a task of activity;

- Requirements to certification of education quality and vocational training of higher educational institutions
graduates;

- Responsibility for quality of education and vocational training.
Typical tasks of the consolidated information analyst activity:

- Designing a perspective image of organizational system and a formulation of its mission with the help of the
information consolidation;

- Research and development of models of available and future organizational system;

- Designing business - processes with the help of consolidation of the information and knowledge;

- Research and development of schemes of information and material streams;

- Choice and application substantiations of information systems and technologies, planning of their development;

- Development and substantiations of offers on improvement of the personnel organizational interaction system,
management structure and processes commands organization;

- Performance organization of the project on reengineering;

- Monitoring of organizational system functioning;

- Administration of information resources;

- Support of development, introduction and operation process of information systems and technologies.
This standard (EPP) establishes:

- A normative part of the training content in educational objects which mastering provides formation of skills
system according to requirements of education-qualifying characteristics;

- The recommended list of disciplines and practices;
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- Normative term of training under the internal form of training;
- Normative forms of the state certification.

The recommended list of disciplines and practices:

- Information technologies of business organization;

- Technology of knowledge management;

- Technologies of information management;

- Decision-making support technologies;

- Introduction in a specialism (Competitive intelligence);

- Foreign language;

- Predegree practice and degree work.

Conclusion

The analysis of educational specialism introduced recently and perspective directions of researches at European
universities has shown that the most essential attention is given to so-called "information" specialisms and
sciences. Now in the majority of the European universities the preparation of bachelors and masters of
information sciences is carried out. Moreover, scientific degrees in information sciences have been awarded for a
long time. Thus in Europe (and also in the USA) areas of knowledge and activity, not connected directly with
technical problems, for example: provision of scientific and technical information, social informatics, knowledge
engineering, design management etc traditionally are considered to be information sciences. Key roles in
information sciences in the West play such directions as «Knowledge Management» and «Business Intelligence».
Besides it is necessary to emphasize once again the importance of specialist preparation in information sphere
now. The thing is that our backlog in the material sphere, determining a low level of our life, can be some time
overcome. Backlog in information sphere can turn back backlog forever.
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Introduction

Using Internet-technologies in electronic testing expands geographical frameworks of granting education services
to the broad audiences of interested people, and creates additional ratings toolkit of interaction HIGH SCHOOLS
teacher's structure with students too. Computer Internet-testing enables to generalize a number of characteristics
to access, a local student workplace, and included hardware and software characteristics connect to the Internet
and other auxiliary resources, if they are used on workplace from what provide access to the Internet-testing
program.

It is necessary to note, that recently Internet — testing programs turn on high-grade system of remote students
knowledge diagnosing (SRKD) based on modern testologies and pedagogical dimensional theories [1, 2]. Given
applicability systems should meet the requirements of interactive dialogue from learning subjects and adaptability
to a level of their needs, a knowledge level and skills.

Advantages and lacks of introduction systems RKD

The distance course developer from some subject domain provides the teacher (tutor) in structure distance
learning system with alternative means of the control over a course of testing, instead of the usual control over an
audience or together with it. However Internet - testing cannot be considered as absolute alternative of personal
student's participation in various kinds of the knowledge level control during learning. On the contrary SRKD
considerably expand opportunities of the initial, intermediate control and self-checking of a knowledge level of
learning subjects. At the same time the final control, having used the Internet — testing form, often should be
added to requirements of the personal tutor interaction with students. Final testing can be carried out within the
framework of HIGH SCHOOL or in the certification center with use as traditional and alternative tools of the
control over a course of testing.

Important advantage SRKD it is an opportunity of modeling test questions, their sequences, variability, even
conditions of test conducting on basis some algorithm.

Other SRKD advantages:

- efficiency at summarizing testing and their publication;

- unbiased results ratings of knowledge level diagnosing;

- smaller labor input at designing and editing test questions;
- simplicity and profitability of test questions duplicating;
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- students can pass self-checking of own knowledge level;
- remote interaction from the teaching subject, with taking into account of an opportunity and an individual
choice of time and a place of such contact.

Together with advantages of introduction SRSKD in teaching practice of HIGH SCHOOLS of Ukraine, it is
necessary to specify and some lacks using the given toolkit.

1. Knowledge level remote diagnosing procedure and even rating, for example at the time account of the answer,
depend on a way of connection and the testing server Internet network, congestion of liaison channels.

2. A number of alternative opportunities of the control over a course of testing are realized only for supports of
Java-applets and other extensions, which also impose restrictions on realization of high-grade procedure of a
learning subject's knowledge level remote rating.

3. Servers of safety (firewall), servers of anonymous access can represent a problem. For example, Proxy-server
with some settings does not accept transfer data with cookies; it is a problem for implement systems with session
management unit.

The given problems most likely should be related to technical realization problems and introduction SRKD at the
present stage of distance learning methods development in Ukraine. The way out is obviously possible, if the final
control to spend in HIGH SCHOOL or in the certified center, and for initial, intermediate testing and self-checking
of a knowledge level using the WEB standard toolkit and interaction with the server through the interface CGI -
common getaway interface, which provide the client queries to a server and transfer results from a server to
client.

From the pedagogical point of view also it is not necessary to forget about negative factors which are connected
with through measured use of Internet — testing, it is especial at the superficial and thoughtless relation to it:

1. Formation the erroneous purposes: Internet - testing can direct students for the superficial material studying
and mechanical memorizing without using as counterbalance traditional knowledge verification methods.

2. Faceless: The student can feel isolated and helpless if he long time communicates only with a computer.
3. Excessive testing can resulted that students will start to avoid testing, abasement its significance.

4. Formation erroneous self-confidence: under the underestimated conditions of successful tests passage. Except
for that at independent passage of the automated tests always there is an opportunity to see in a teaching
material or receive right answers guessing.

5. Distort in study styles as a result of software imperfection and limitedness, especially if SRKD is built with the
elementary simple test constructions using.

On the department of computer technologies in control and automatically systems it is designed and is in
introduction stage SRKD d-tester 1.2, which is one of main functional DL system modules for students who
learning in "Systems for control and automatically" specialty and it is intended for carrying out of boundary and
final controllable actions [3]. System creation and improvement is result of the analysis and experience
generalization of introduction a similar systems class in educational process of domestic and foreign HIGH
SCHOOLS.

Except the specified system for adequate independent diagnostics of a student's knowledge level using LMS
MOODLE and CMS eXeLearning, this is a Free Open Source Software (FOSS).

From the point of DC developer view, the especial attention should be given modeling of test questions in SRKD
structure what allow to realize an individual approach to each subject of training, will provide uniqueness of test
tasks and will raise flexibility of a rating which it has been received during Internet — testing. Disregard shown
possibility Internet - testing transforms in standard procedure without process studying traditional control which
comes to disappointment in innovation DL methods.

First of all DC developer needs to remember, that testing is not connected only to final knowledge level

diagnosing. In DL conditions the student independently defines alternation of structural - information DC modules
and can apply alternative development of other authors.
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Types of measures of diagnosing in the structure of the systems RKD

For effective students knowledge level diagnosing in a DC structure must be organize next control actions [4]:

1. Preventive test (test-notice): this can be before some units, and before some DC. He is an illustration of what
king of knowledge and skills will be received by students as a result of DC development.

In the test of the given type traditional tasks with modeling the concrete situation, attractive and emotionally bright
behind the submission form of a material that provides development of multimedia objects - graphic, audio and
video files in structure of the test task should be switched on not. In other words preventive tests should contain
the announcement of materials with what it is necessary will meet to students during DC learning.

In fig. 1 it is shown a fragment of the test question for self-checking a students knowledge level of in a subject
“the Theory of automatic control" which is realized in eXelLearning environment result of the test task should be
comprehension by the student of such fundamental concepts of discipline: observant device, action, excitation,
and regulator.

Fig.1 Preventive test question on course “Theory of automatically control”

2. The test control of residual student's knowledge over DC frameworks of the following two forms:
o Checking the minimal knowledge level necessary for learning of a new course (in the DC learning beginning).

¢ Examination which have been received in a course of studying given DC, necessary for acquaintance from
other rates (at the end of learning DC).

Tasks and all test questions are necessary for provide diagnostics of residual knowledge must place in the
common database (DB). Any question from DB on check of residual knowledge, should be accompanied by links
to a resource which student needs to be repeated in case of the incorrect answer.

Authors of all DC preparations of some direction experts should use the common DB for carrying out of the
specified testing type. Educational and methodical committee work, which is formed as HIGH SCHOOL structure
department, can help to avoid extra cost and test module duplication for residual knowledge control.

On CTCAS department students master a lot of a cybernetic direction disciplines which will demand
interosculation and a deepening of theoretical knowledge and practical skills. For example, it is not possible to
imagine, that a student will successfully solve “Object recognition and identification” discipline problem, if he is not
learned minimum knowledge in dynamic object modeling, automatic control theory, mathematical statistics and
experiment planning theory.

3. Test tasks for knowledge level self-control which must be accompanied the detailed comments and references
to the resources of DC in case of false student answer, but not only estimation determinations.

The given kind of testing goes before tests of the intermediate or final control, helping of students adaptations to
SRKD. At this case knowledge level self-control test is activated or re-activated and checked up by student, a
positive result is not obligatory.

In fig. 2 it is shown a fragment of the test question for self-checking a student's knowledge level of in a subject
"the Theory of automatic control" which is realized in eXeLearning environment. The example shows process of
active support during testing giving corresponding comments and links to a subject units.
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Fig.2 Testing question on course “Theory of automatically control” in eXeLearning environment

4. The intermediate and final control is finished with separate sections or whole DC and demand rigid
authorization of testing subjects with imposing time restrictions and a place of carrying out of the given action.

The given type provides individual selection of the test questions list test with performances of results as the
generalized rating with necessary structurization after separate sections. Final testing is desirable for spending at
association of traditional control forms over a course of testing in HIGH SCHOOL or in the certified center.

Behind the specified principles functions d-tester SRKD which developed by initiative teachers group on the
department of computer technologies in control and automatically systems of the National technical university of
oil and gas.

In fig. 3 and fig. 4 it is shown the entering new test questions process and testing results order.
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The system approach at creation modern SRKD

The system approach at creation modern SRKD enables to avoid duplication during development of various
applied applications on the basis of such simple structural units, as a question, the answer, the comment, the link,
the block, a circuit, bank of test questions, the test, a key [5].

At designing SRKD use such common elements, as questions and answers. Other elements, for example such
as the comment and the link, are added as options depending on concrete purpose of a test question in a course
of training process.
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1. Question: The effective way of SRKD designing is development of the common database for the control of
residual knowledge, over self-testing, initial, intermediate and final knowledge level diagnosing.

Test tasks in database structure can have as own list of answers, comments or links, and using the common
structural designs, that considerably facilitates creation of variation same questions, is especial within the
framework of one thematic area, so-called meta-courses.

2. Answer should be formally caused by a pattern that defines the form from which students cooperate.

The most popular answers forms are answer choice from the list, simple choice - choice one favorite and
additional choice some favorites from answers list — multi choice.

The common structural design in this case is the closed list of all possible answers, including incorrect. Such list
can be the common for several test questions simultaneously, that raises adaptability to manufacture of
development, reduces expenses of DC developer time, and the main thing, is more simple for students from the
point of view of answer formation to the put tasks, instead of from the point of view of their contents. Thus it is
necessary to specify set of correct answers separately for each of test tasks.

In the simplest case to a test question put one right answer in conformity only. However the SRKD developer can
specify some right answers, even with gradation of their correctness.

For efficiency increase of the test control in SRKD the algorithm of casual answers sequence in the list for each
student should be realized. Such algorithm switches off the fact of correct answer mechanical storing, for
example after numbers, and enables to use identical test tasks in different control forms and over different
students.

3. Test questions block. If different test tasks incorporated by the common subject domain them logically to unit
in the block, having concentrated at a block level all their common structural units that simplifies variation tests
development.

Advantage of blocks using: inside each block, tasks can get out in any sequence. Moreover, at enough presence
of the created blocks and questions in blocks, each testing subject receives different questions from different
blocks, in different sequence and with the different answers list.

Very much often choose one of variants of questions association in blocks:

— association thematically questions with different, even general, formulations with counted on questions
transposition within testing. In this case, excessiveness of test tasks must be low, and general number of block
questions must be not less than five. At correct planning technology of such constructions can achieved high
pedagogical test variance at small test questions excessive.

At the intermediate control of a knowledge level it is supposed performances of the test as one block.

— association of homogeneous questions, which difference consists only at the formulation of each test task, the
identical list of answers is possible even. In this case, main attention have to pay to the questions excessiveness,
student have asked more than one task from a block at general block questions number from two to five.

If in the test it is necessary to unit some blocks, in the testing program it is possible to expect a free choice of
blocks inside which tasks can freely get out, but thus it is necessary to provide, that each subject or each block
will be chosen for polling.

4, Circuit (variant):
At desire it is possible to mark questions inside blocks especial property of their inclusion in target circuits. Then

on every testing stage questions are chosen according to chosen variant different for all blocks. On this basis it is
possible to build logically linked tasks.

Other application of circuits consists in an interdiction of a choice of separate test tasks at the certain forms of the
test control that raises a level of ratings objectivity during learning. For example, during self-control it is possible
to forbid choosing part of tasks variants, but at final knowledge level control it is possible to allow to choose all
test questions variants, a student will settle the acquainted and absolutely new for him questions during
knowledge level diagnostic.
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5. Comment construction arises by the incorrect answer. Naturally, that different test tasks can appeal to the
common comment. The comment should not concentrate student's attention to a right answer, and substantially
explain a way of his presence.

6. Links also form at the incorrect students answer; they contain the exact index on DC section where methods
and algorithms decision of the put task speak.

It is necessary to note, that the link does not replace the comment, and the comment should not repeat DC
fragment. A comment exposes the concrete task solution and reference requires the search of general material
which exposes ways going for solving. At students self-control commentary constructions are desired in the
SRKD structure, at residual knowledge control references are desired, and at final control comments and
references are undesirable elements.

7. Testing questions bank. All building designs place in a system database which provides their search, editing
and inclusions in different tests.

Thus each test task is considered as the publication, saves the indication of the author and access rights.
However DC developer should allocate group of questions without restrictions of access rights which can be used
for the control of a residual knowledge level and is accessible to all developers.

8. Test tasks compiling in blocks, and blocks in a test in the KRDS structure consummates instrument creation of
students’ knowledge and skills level diagnostic. At this level the actual number of test tasks can be set out of
every control action, necessity of comments and references including, management answer reaction, time
control, estimation scale, date, place and circle of potential testing participants.

9. Key is an effective path of KRDS maximal optimization descriptions achievement. A few keys are created for
one test. One key is set of general test descriptions.

Students elect not test, but unique key for testing. The same test can be used for different control forms with the
different keys; identical tasks can join in different tests. Exceptions present a question for preventive
announcement-testing because they do not contain right answers often and accompanied multimedia files.

Conclusion

At SRKD planning it should be played attention methods and factors which are instrumental in effective
application of Internet-testing:

- choice of an adequate level of test tasks complexity - simple test tasks are instrumental in creation of
mistaken self-confidence feeling, at the same time difficult test tasks form frustration feeling, that can deprive
students of interest to the subsequent studies in the structure of DC;

- enough of links inclusions to educational resources which respond the test questions;
- maintenance with the contact information about the teacher for an opportunity of operative dialogue;

- connection of test tasks with the aims of every structure unit of DC, which has concrete goals and provides
moving toward the final goal of DC;

- maintenance of the maximal interest, stimulation and motivation of students;
- simplicity in use SRKD;
- regularity and obligatoryness of testing actions and control for knowledges systematization providing.

In the end of report it should shown the main aims, which can be attained at the effective SRKD planning and
active introduction in the HIGH SCHOOL educational process:

1. Successes rating of students learning.

2 Help in learning.

3. Rating of a learning efficiency.

4 Teacher stimulation to reflections above learning process and a teaching material.
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5. Student's direction to reflections and practical actions.

6. Student's attraction to questions production on learning topics.

7. Creating additional motivation for learning.

Thus using testing systems provides following advantages:

1. Time saving: SRKD based on web-technologies easily duplicated and testing results is easily accessible.

2. Reduction of feedback time realization by testing results: results processing of simple testing forms (simple
choice, multi choice) can be executed by a computer much faster than the teacher, and computer
communications means enable students to receive results instantly, that is feedback realizing in real time;

3. Reduction of necessary resources: The basic critical resource in teaching disciplines is time that is used on
knowledge level diagnostics which quickly decreases at use SRKD.

4. Simplification of conducting testing reports: using computers enables to save more testing reports, find
necessary of them much faster and by more difficult criteria, than at job with paper analogues;

5. Access convenience: Students can test at any time and any number of attempts, if necessary.

Acknowledgements

The SRKD d-tester got the certificate of registration of copyright on work Ne 20763 (31.05.2007).
Testing in this system passed more than 3000 students for to 35 educational disciplines.

Bibliography

1. Cag'tok J1.0. Ponb cyyacHux Teopil NeAaroriyHuX BUMIPIOBaHb B MPOEKTYBAHHI afanTWBHUX CUCTEM AWCTaHLiHOrO
HaBYaHHs. 306ipHuK HaykoBux npaup XXIV (I) MixHapogHoi MixBYy3iBCbKOI LUKONM-cemiHapy "MeTomm i 3acobu
AiarHoCTMKM B TexHiLi Ta coLiymi”.-IBaHo-®paHkiBcbk.-2007.-C.235-238.

2. 3amixoscokuin J1.M., Cas'tok J1.0. CTBOPEHHs aganTUBHUX CUCTEM AWUCTAHLINHOIO HaBYaHHS ANS CTYAEHTIB TEXHIYHWX
cneujanbHocTeir. 30ipHUK npaub Apyroi MixkHapogHOi koHdepeHLii “HoBi iHopmaLjiHi TexHomorii B OCBITi Ans BCiX".-
KuiB.-2007.-C 435-442.

3. bBesrauniok F0.B., 3amixoscekuin J1.M., Cag'tok J1.0. CTpykTypa CMCTEMM AMCTAHLIHOMO [iarHOCTYBaHHS PiBHS 3HaHb
ctygeHnTiB. Haykosi Bicti IBaHO-®paHkiBcbkoro IME “Tanuubka akapemis’.lBaHo-OpaHkiBcbk.—2005.~Bun.  Ne2(8).
- ¢.40-49.

4. [.A. TMywkapés OpraHnsauus yuebHoro npouecca B cucteme [JuctaHumoHHoro obyyenus. Cuctema TecTupoBaHus B
ycnosusx MHTepHeT. —http://distance-learning.nm.ru/preim.htm

5. MMpakTtuka. Paspabotka kypcos [1O. Cuctema TecTpoBaHus B yCrnoBuax VHTepHeT .-CaiT cektopa MHEOPMaLMOHHBIX
CUCTEM AMCTaHLMOHHOrO 00y4eHns MexaucuymunnuHapHoro yeHtpa CIery.
- http://dl.nw.ru/practice/course_design/testing/

Author's Information

Yuriy Bezgachnyuk: master's degree on the control and automation systems. Certificated learning management
systems administrator (Moodle). PHP/MySQL Developer. Developer of the students knowledge remote diagnostic
system. Published 7 scientific publications.

Larysa Savyuk: technical science candidate. Manager by the UNESCO department. Certificated Ukrainian
Distance Knowledge Association specialist. Director of CDT. Certificated learning management systems
administrator (Moodle). Published more than 40 scientific publications, 10 of them on information technologies.



International Book Series "Information Science and Computing" 53

USING THE E-CLASS OPEN PLATFORM FOR E-LEARNING SUPPORT
AT THE TEI OF LARISSA, GREECE

George Blanas

Abstract: In the current paper we firstly give a short introduction on e-learning platforms and review the case of
the e-class open e-learning platform being used by the Greek tertiary education sector.

Our analysis includes strategic selection issues and outcomes in general and operational and adoption issues in
the case of the Technological Educational Institute (TEI) of Larissa, Greece.

The methodology is being based on qualitative analysis of interviews with key actors using the platform, and
statistical analysis of quantitative data related to adoption and usage in the relevant populations. The author has
been a key actor in all stages and describes his insights as an early adopter, diffuser and innovative user.

We try to explain the issues under consideration using existing past research outcomes and we also arrive to
some conclusions and points for further research.

Keywords: asynchronous interaction, collaboration, web-based interaction, evaluation, organizational strategy
ACM Classification Keywords: H.5.3 Group and Organization Interfaces

Conference: The paper is selected from Third International Conference "Modern (e-) Learning" MeL 2008, Varna, Bulgaria,
June-July 2008

Introduction

The development of an effective platform must take under consideration the latest developments in human
interface, cognitive development, organisational and management research in order to possess the required
portability, functionality, usability, serviceability, and other characteristics that will fit to the organization within
which it is to be used.

According to Colace, De Santo & Pietrosanto (2006) a contemporary E-Learning platform can be viewed as
organized into three fundamental macro components: a Learning Management System (LMS), a Learning
Content Management System (LCMS) and a Set of Tools for distributing training contents and for providing
interaction. The authors have developed an evaluation model for the selection of e-learning platforms. They
consider that the key characteristics would be XML standardisation, standardised descriptions of users, services
that satisfy both teachers’ and students’ needs, synchronous communication capabilities for on-line teaching and
asynchronous communication independent of time.

The strategic selection of the e-class e-learning platform

According to Dempster & Deepwell (2003) the national projects have a significant influence on the development
of e-learning practices into individual institutional practices especially on the formulation of standards and the
dissemination of best practices.

The e-learning support platform based on the claroline open source project (http:/www.claroline.net/) was
evaluated and selected in the academic year 2003-2004 by the technical subcommittee within the GUNET (Greek
Universities NETwork) project and was distributed to network managers of all participating institutions (14 TEls
and 18 universities that constitute the tertiary public education sector of the country) for possible voluntary use.

The key criteria for the selection of the platform was ease of usage, flexibility, ease of upgrades, support of
learning standards like SCORM, IMS, IEEE plus its ability to interoperate with standard open platforms like Linux,
Apache, PHP, MySQL and Sendmail (http://www.gunet.gr). Since it is under open source licensing, it was
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feasible for a programming team to make the necessary alterations to its code in order to integrate it with existing
network services (eg email) giving access to existing user accounts. The cost was also a key criterion along with
the management overhead for licensing processes.

In the academic year 2003-2004 only a few network managers installed the software and advertised its existence
to staff within their institutions. In some cases it was not even the network manager, it was one of the technical
staff who took a special interest in the platform. A key common characteristic between these people was an
excellent computer science background that was based on UNIX systems. Another key common characteristic
was experience in using open source solutions. The manager of the technical committee exhibited both the above
characteristics. The members of the GUNET administration council were representatives from the participating
institutions and the majority had computer science background. Their selection from their institutions was based
on their ability to understand technical issues but not all of them favored open systems platforms, the key reason
being the possible perceived risks inherent in the possibility of non-continuous development or the unavailability
of technical support.

The project was fully translated in Greek and the teacher can select either the Greek or the English language.
After its first introduction the platform has undergone two major revisions.

The outcome of the above discussion is that open source software can become a strategic option when the level
of technical development of the product is high, the level of technical expertise of the people using it is sufficient
and the level of understanding at the top management level is mature. If there was no available mature product or
if there was not sufficient expertise in programming its interface for interoperability or if managers would follow the
stereotypes that make them feel secure, the e-learning adoption and usage scene would probably be quite
different today in Greek tertiary education institutions.

Most case studies for e-learning platforms in the literature refer to adoption of strategies at university level. The
Greek case is probably a unique case internationally because an e-learning platform has been adopted and
diffused to all tertiary institutions within the country. This can be explained because at that time there were few
small islands of teachers who had experience and knowledge and interest on using such platforms and in most
cases they could not get such systems approved by the administration department within their university. The use
of such platforms at the time of the strategic decision made was rare even in high tech oriented American
universities. We can arrive today to the conclusion that the timing when the strategic decision was made was
right. In case that some institutions had already started with other platforms, it would be difficult for them to
switch from a known platform to a new one The acquired training and experience in using the platform would add
to the inertia or resistance to change. It also would be difficult to persuade the users especially if the existing
system would be a technically better platform, especially in institutions where acquisition cost would not be the
main cost but probably training or transferring of teaching material would not be feasible options.

Today the platform is widespread within the Greek tertiary education sector. But at the same time, there are
significant variations in the levels of adoption amongst institutions, schools, departments and teaching staff that
will be analyzed in the following paragraphs. Do these variations exist because of the strategic decision for the
selection of the specific platform? Are there any e-class users who would prefer another platform? Are there any
other users who would adopt another platform instead? We will try to answer these questions in the following
paragraphs.

Adoption phases within the TEI of Larissa

There have been several papers on the adoption of e-learning within institutions. Banks & Powell (2002) have
researched the dimension of readiness for implementation within their institute. Collis & De Boer (1999) have
researched the role of pioneers or early adopters in the successful diffusion of the e-learning strategy. Lisewski
(2004) describe the outcomes of a top down strategy implementation in a bottom-up carried culture. Newton
(2003) ahs also analysed a case of diffusion strategy. The outcome of the above studies can be summarised that
diffusion is easier in environments that have better organizational culture and training and mentoring processes
add significantly to the success of the implementation strategies.
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In the TEI of Larissa there was no top-down implementation strategy. It was introduced as an option and was
diffused by the actors themselves. The early adopters of the e-class platform were teaching staff from the
business and technology schools that either had recent international experiences or were keen to experiment in
new learning support systems. Exposure to joint European projects was also a definite factor for early adoption.
In the first year of use the number of modules on the platform could be counted in the figures of one hand and
belonged in two departments. It is common in large bureaucratic organizations that a very small percentage of
people experiment and try new tools and methods because of the high switching costs in time and effort in
organizational environments which are characterized by high inertia (Trowler, 1998). Another reason is that some
of them realize that using these systems is a double sided sword since students can e-mail to you or even chat
with you increasing their workload.

From a survey that we did to teachers who were early adopters of the platform we found out that at that time
(2004) less than less than ten out of almost 300 permanent staff were aware of what would be the benefit of this
type of software platforms mostly because they had seen it elsewhere either in UK or USA universities where
they had worked or visited. The number of teachers who became aware of the opportunity for e-class adoption in
their modules was less than 30%, since most of the staff at that time did not use network facilities and the
majority did not use e-mail and seemed to have developed technophobia towards new technologies. The close to
800 part time or contract staff were not aware of the given opportunity at that time. An institution wide call for a
seminar attracted less than 20 staff, both permanent and on contract, some of whom became the next adopters.
These teachers were younger and most of them had done recent higher studies abroad. The results show that
younger people try new things easier without taking the switching costs as seriously, or because these costs are
much lower for them since they are still in the first phases of establishing their own communication channels and
methods in their modules (Wills, S. & Alexander, 2000)).

The evolution of the number of students using the platform and the number of modules added on the platform is
exponential during the last four years. Today the number approaches almost two hundred and eighty (out of
approximately 800 modules in total) spread in 16 out of the 18 departments offering bachelor degrees. The
institute also runs four master's degrees in various business, management and economics specializations and
one in computer science in cooperation with the Staffordshire and Coventry UK universities, with all modules
supported on e-class in English language. One master’'s degree in cooperation with the Bari university in ltaly
offered by the School of Agriculture does not use the platform. The platform has also been used for the
management of administrative information within the business school and the postgraduate offerings. The
platform has been used as an administration tool at a time where webpage development was not an easy option
and is continued because it can be used by non experts. The profile of teaching staff using the platform varies
between departments. All staff teaching in postgraduate courses are network literate and have adopted the
platform. In newly established departments the majority of staff are network literate and have adopted the
platform. The computer science department is new but also has the characteristic of high exposure to network
usage and all staff uses the platform. One new department despite the fact that its staff is network literate has not
adopted the platform yet. The main reason is that they have very close and continuous interaction with students
because they have many face to face workshops and laboratories and small numbers of students and they prefer
to communicate in more traditional ways. Most of the older traditional departments have older network illiterate
staff that are not adopters in their majority. Contract staffs in these departments are adopters in their majority
because they are network literate. The departments with the larger number of modules on e-class are the ones
with the largest student numbers. This can be explained from the fact that larger numbers are difficult to manage
without some automation that such tools bring in the communication processes and also from the fact that a
larger number of contract staff is required to serve the increased teaching requirements. Figure 1 shows the
evolution of modules being supported on the platform and figure 2 the evolution of student access to the e-class
environment. The large difference between the two categories of actors is that students are exposed to the e-
learning system even in cases where the majority of staff are non-adopters because at least some colleagues
have adopted the platform and all students take almost all modules at some stage.
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Figure 1 Percentage of modules supported on the e-learning platform

The proliferation of e-class adoption in time can also be explained by the widespread benefits to both students
and staff. Staff realize that their colleagues using the platform achieve much more in less time. Also negative
feedback from students who have been accustomed to the facilities offered by e-class in other modules tend to
persuade more staff to try it. Also new generation of students are already network literate when they enter the
institute and expect similar capabilities from their teachers. Many staff who are older and close to retirement
prefer to retire earlier rather than adopting networking tools. The number of permanent staff has decreased
rapidly to less than 250 because the teachers leaving are more than the newcomers. Many staff who cannot retire
are in the process of trying to become network literate and the e-class platform has played a significant role in
that development. While many of them were negative when asked to use e-mail in the past it seems that some of
them change their attitude slowly.

We watch vividly how the social norm developed in class because of the e-class wide adoption tends to
overcome the long developed social inertia in some older permanent teaching staff.
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Figure 1 Percentage of students using the e-learning platform

We interviewed several of these colleagues trying to enter the networking wagon asking their fears and needs
and it seems that there is a great need for mentoring rather than just training (Beetham & Bailey, 2002). We
interviewed several younger adopters and mentoring roles seems to be extremely difficult for them to take. The
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number of mature people who are adopters and could play the mentoring role is counted with the figures of one
hand and they are very active and busy people with no available time. It would probably be a good best practice
to relieve them from some of their secondary duties and ask them to apply a systematic mentoring strategy in
critical sections of the academic community.

Use of e-class in purely administrative processes

The ease of administration and the capability to use e-class as storage of unstructured information and its
automatic dissemination of e-mails to registered users gave us the opportunity to use it as a simple effective
dissemination tool. The author has applied it in the administration of the postgraduate courses since their start.
He also applied it in the business administration department, in the administration of research projects and also in
conferences. The tool is simple and facilitates communication with many people greatly.

Limits

While the e-class platform does not include all the characteristics described in Colace, De Santo & Pietrosanto
(2006) our experience shows that he majority of staff use only a limited set of its capabilities, the main reason
being that they require longer time than doing that in class. It is true that in internal teaching mode the current
teacher tends to like the face-to-face role [s]he has in the classroom rather than being in a networking distance
contact with several people. We may see in the future evolving new types of teachers that have grown up using
chat that would probably prefer to use a chat facility rather than speak in class.

While the majority of teachers have not decided to adopt the e-class platform yet, the software is evolving and
becomes more professional in many aspects of view, being in many features better than proprietary software. Of
course the comparison with the better proprietary software leaves it still behind in some features. The question is
whether there are any teachers who would like use the alternative platform. The teachers who do not use the e-
class platform would not use any other platform, they are not aware of its existence. From the teachers who use
the e-class platform, initially there were two but their opinion counted much more because they held high
management positions and have high influence in the institution who have tried in the early stages to persuade
for the selection of alternative platforms. Now they are loyal good users of e-class and have been fully persuaded
that it is a much better option overall. In 2004 when we introduced e-class we also started three of our master's
degrees in cooperation with an UK university that uses a proprietary e-learning system. There were some
thoughts about handling the two systems but we stayed on ours and they stayed on theirs. The main reason was
learning switching costs. Later when we introduced courses that were offered partially in Greece and partially in
UK with another university that uses its own proprietary system we had to decide whether our students should
learn both systems or we should use their system only for postgraduates. We did not switch for the same reason
explained above and we found out that students switch very quickly to the UK system after they have been used
to our system. We interviewed them on this and they stated that the features are common, its mainly the interface
that differs but not considerably. Knowing that the alternative system has extra synchronous capabilities we
asked the students whether they had used them, The answer was negative and was confirmed with our
colleagues in UK. The extra features are not used because they require extra effort and comparing to class
contact is inferior, they are only useful in a distance learning situation as seen today.

According to Sharpe, Benfield & Francis (2006) there are three distinct modes of use, i.e. the baseline mode
where the teacher distributes course information and carry out course administration, the blended mode where
the teacher uses improved communication like discussion boards and e-mail, uses collaboration on student
projects, provide improved student assessment and develop reusable learning content, and the on-line course
module that use mode two features and allows students to work on a distance learning mode. The e-class
platform facilitates all three modes, being more effective in the first two. The percentage of teachers using the
blended mode is less than 20% at this stage and the rest operate in the baseline mode. Our interviews with staff
who would like to move to the blended mode is that they cannot find the time required because the blended mode
operation is not feasible with the large numbers of students that are enrolled in most of our departments.
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Points for further research

After the first seminar on e-class that happened in 2004, we do not have any new seminars, all new users are
learning how to use it by themselves. For people who have network experience it is easy, especially if they get
some initial help, especially on how to use the common features. It would probably be a strong case to organize
structured seminars for the older staff that are not close to retirement and are still afraid to try to use the platform.
Before we do that we could probably investigate in depth the reasons for avoidance and see whether the
adoption theories hold.

Another issue for further research is to evaluate the switching costs for an organization to change to another
platform depending on the type and the characteristics of the platforms being used.

It is still unclear what percentage of non adopters opt for not using the networking technologies including the e-
learning platform for reasons other than fear of the technology. There are definitely staff who know how to use he
technology, some of them have been using it for private purposes. Why are they not using them for teaching?
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Introduction

The microcontrollers (MC) are computers executed on one microchip intensively
take root practically into all spheres of human activity. They are intended for
management of various electronic devices and realization of interaction between
them according to the program, incorporated in the microcontroller. As against
microprocessors, which are used in personal computers, the microcontrollers
contain the built-in additional devices. These devices carry out the tasks under the
control of a microprocessor nucleus of the microcontroller.

The most widespread built-in devices are devices of memory and ports of input/output (I/O), interfaces of
connections, timers and system hours. The devices of memory include operative memory RAM (Random Access
Memory), constant remembering devices ROM (Read Only Memory), reprogrammed EPROM (Erasable
Programmable Read-Only Memory), reprogrammed EEPROM (Electrically Erasable Programmable Read-Only
Memory). The timers include hours of real time and timers of interruptions. The means of input/output (I/O)
include serial ports of connection, parallel ports (I/O of a line), analog to digital converter (ADC), digital to analog
converter (DAC), drivers of the liquid crystal display (LCD) or drivers of the vacuum fluorescent display (VFD).
The built-in devices have increased reliability, as they are mounted on one microchip and do not require any
external electrical circuits.

The increased demand on microcontroller systems requires better preparation of the experts, which can project
such systems. Therefore, this report is devoted to development of technology, which raises efficiency of the
expert's preparation in the field of microcontroller systems designing. This technology is based on using of a
remote training complex, which can improve of education quality thanks to more effective contact of students with
teachers.

This educational technology is applied to all forms of training, but in particular, to correspondence and remote
forms, because such students have not stable contact with teachers, because, as usually, they are located on
large distances from an educational institution. However, the stable contacts of students with the teachers
determine quality of received education. The technology is based on the use of satellite and mobile
communication systems. The described technology is implemented at the Information Systems and Technologies
Department of the Kiev State University of Economics and Transport Technologies.

General principles of the training complex using in educational process

This technology is based on the using of the remote training complex. It allows to carry out study of the discipline
«Designing of microcontroller systems» in stationary and remote modes, that especially is useful for the students
of a correspondence college. The general view of the training complex is shown on Fig.1.

The general structure of the training complex is shown on Fig.2.
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Fig.1.The general view of the training complex. Fig. 2. General structure of the training complex.

As it is visible from Fig.2, the training complex consists of a number of subsystems, each of which forms the
certain technological element. The technology of work with the training complex is given on Fig.3.

After study of the theoretical material about the microcontrollers AVR using, the student receives the tasks of
growing complexity. These tasks will allow students to receive professional skills in microcontroller systems
designing. These tasks are formulated in ten laboratory works, which allow to comprehend majority of the most
important aspects of microcontroller systems design.

The student receives a task on designing. He develops the basic scheme of the projected device using the core
ISIS of the Suit Proteus Professional Version 7.2 (firm Labcenter Electronics). Further the student develops the
program for the microcontroller with the help of integrated environment of designing CodeVisionAVR Version
1.25.3 (firm HP Info Tech). This program ensures the solution of necessary tasks in the projected microcontroller
system. The program is connected to the microcontroller project in the core ISIS of the Suit Proteus Professional,
and it is carried out modeling of projected system. If the functioning of model does not correspond to the technical
requirements, the student comes back to a design of the basic scheme of the microcontroller project or on a
development of the program for the microcontroller and carries out necessary updating. The considered process
repeats so long as the functioning of model of the project will not meet the technical requirements of the project.

Further projected system is realized on the stand with the real equipment and it is investigated the quality of its
functioning. If the project works not adequately to the requirements specification, it is carried out the transition to
the described above design stages, where it is carried out the updating of the scheme, the changes in the
program, modeling the project.

After successful final test of the project, it is necessary to design the printed-circuit board of the project. The trace
of the printed-circuit board will be carried out with the help of the core ARES of the Suite Proteus Professional, in
which the scheme designed in the core ISIS is transferred. Development of the project is completed on this stage.

However, the realization of the designed project is possible on the subsequent levels of teaching (course project
designing or bachelor degree project designing).

The considered technology is intended not only for the students of the stationary form of training directly working
in laboratory, but also for remote training, that especially is important for the students of the correspondence form
of training.

The remote mode training is provided by Remote Administrator 2.2, which allows to the students, using the
modern high-speed Internet, to work with the remote computer of laboratory connected with the microcontroller
stand. Thus, the student can develop project of microcontroller system and create program for microcontroller on
the remote computer of laboratory. Further, he can write down the program in the microcontroller on the
laboratory stand in remote mode. The results of microcontroller system functioning are displayed on the display of
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the computer, by which the microcontroller stand is connected through COM-port. These results can be seen and
to analyzed by the student, which works on the computer, taking place outside laboratory. For effective work in a
remote mode It is used the asymmetric satellite Internet [Bondarenko, 2007-1,2 ], which is shown on Fig.4.
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Fig.3. Technology of work
with the training complex.

The satellite Internet is a uniqgue means of access to
educational Internet-resources in towns and villages, where
the connection to the Internet through switched telephone
channels, dedicated channel or using ADSL-technologies is
inconvenient. The satellite channel provides the same fast
and reliable transfer of the data, as well as the dedicated
channel - up to several Megabit per one second, that enables
to receive to the students large volume of the educational
information, for example, multimedia textbooks, volume of
which is measured in hundreds megabytes.

The technology of the using of the asymmetric satellite
Internet in educational process is shown in Fig.4. A student
install the complete set of equipment for the satellite
communication (the satellite dish, the converter, the DVB-
card), with which student can receive all entering data from
the Internet, for example, access to educational sites, files,
remote access to laboratory computers, E-mail, consultation
in the on-line mode. The student's query for receiving of
necessary information is sent on the server with the help of
another Internet-channel. Usually such Internet channel is the
mobile telephone, which works on GPRS-technology if the
access to cheaper means of the data transfer is absent.
Alternatively, it is possible to use the Internet-channel based
on the dial-up modem use, if the student can use stationary
telephone communication channels. The satellite antenna and
stationary or mobile telephone can work in pair, not creating
any difficulties, as volume of the outgoing information is
usually small (dialogue in forums, ICQ, E-mail).

The satellite «NSS-6» resource is used for organization of
satellite communication channels.

Working in a remote mode, the student requires intensive
information interchange with the teacher. As means of such
exchange it is possible to use Web- and Wap-sites, E-mail,
teleconference, multimedia-training courses on CD and DVD
disks, the means of which development were considered in
[Bondarenko, 2007-1,2].

It is possible to describe information flows in the system as
follows: the user (teacher, student) has a complete set of the
equipment for reception of signals from the geostationary
satellite and some ground connection with the Internet. When
the student asks about any information in the Internet, his
query is directed to the Internet provider or mobile

communication operator. The information, which was asked by student, is sent to him not directly and at first, it
goes to the satellite provider. The satellite provider directs this information on the satellite, and already satellite
relays this information to the user. The user receives the information with the help of the satellite antenna and the



62 Methodologies and Tools of the Modern (e-) Learning

DVB-card inserted in PCI slot of the computer. The satellite access to the Internet uses the DVB-standards and
technologies, which are used for modern digital TV. This explains an opportunity of using of the same equipment
for satellite access in the Internet and for the viewing of the digital satellite television programs and listening of
qualitative digital broadcasting, which also can be used in the educational purposes.
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Fig.4. The general scheme of information flows in the Internet during using of the training complex.

Conclusion

The described above technology of remote organization of educational process of the discipline «Designing of
microcontroller systemsy is successfully developed at the Information Systems and Technologies Department of
the Kiev State University of Economicsc and Transport Technologies. The implementation of this technology is
carried out in parts and in the future it is planned inclusion of the more powerful possibilities. This technology is
used for preparation of the specialists of the various forms of training. However, it is observed greatest efficiency
of the technology in the student’s preparation process of the correspondence form of training, because such
students have not stable possibilities of direct communication with the teacher and this technology makes such
communication more active.
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Introduction

The continuous scientific and technical advance in all areas of human activity requires constantly possessing by
new knowledge, and the traditional methods of the stationary learning frequently appear powerless. There has
been a need for creation new technological system, which would allow transmitting to a great number of people
arbitrary information content and special knowledge. One of the most perspective directions in this respect is the
introduction of distance learning on the base of computer and telecommunication technologies [Bilous et al,
2000].

So, in 1984 these ideas have reduced to derivation of National Technological University (NTU) in USA, which by
1991 has been transformed to a consortium from 40 university engineering schools. Further experience NTU was
investigated and was recommended as model for international electronic university. Today NTU is completely
financed with fee, which is usually brought by the corporations (employers of learners). Six years later, the total
income NTU was $13,5 million. Over millions students are taught on the program of distance learning. Since
1989 there has been the translation of educational courses through the System of a Public Television. Moreover
the program of training and conversion training of the adults exist. It interacts with more than 1500 colleges and
universities. The distance learning in Europe has developed intensively since seventieth years. Now in every
European country there is a considerable group of educational institutions, in which has implemented distance
learning programs.

In the simplified systems of distance learning which is not operating with principle of continuous feedback, the
information necessary for giving the lectures, seminar and other sorts of class, is usually fixed on video cassettes
and on video discs, and then it is forwarded to the students. Audio-records and data record on magnetic disks are
used too. The materials are transferred immediately in educational institutions. Such method is applied by
National center of distance learning Francium providing today distance learning more than 350000 users in 120
countries of a world. In this program, that includes 2500 learning courses take part about 5000 teachers.

Together with programs intended for large audience, set of the lectures and works, which allow to the learners
after final examinations to receive the appropriate diploma or the certificate, has received a wide distribution.
Examples of such direction of distance learning are the television courses of the Baltic University of Sweden,
which combines more than fifty universities of the Baltic locale. Using systems of a satellite television, students
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and the science officers have possibility to have scientific and educational contacts on subjects representing
common interest.

However distance learning presents the new requirements to techniques of learning and testing of knowledge.
First of all, these requirements concern system's representation of interdependent knowledge from different
application areas [Bilous et al, 2000]. Now there is a necessity in cultivation new systems of creation and
organization of active information resources. Such information system is the integrated development environment
for computer training systems (IDECTS). The given paper is devoted to various aspects of development and
use of it.

The role of multimedia technology in computer training systems

The modern computer training systems are developed with the help of the multimedia technology. The given
technology has appeared at the butting of many branches of knowledge. Development multimedia CTS is the
long-term and expensive process, therefore it is important to imagine all main stages of courses creation and
possible solutions, which can be used at each stage [Shubin et al, 2006].

The courses for representation in multimedia environment are chosen at a preliminary stage. It is one of the most
responsible stages of development. The choice is carried out on the basis of results of marketing researches.
Already existing courses on the given problematic should be detected, must be defined the guessed expenditures
and time for creation of this course and, audience, who are addressed these course and also its probable number
of copies. The type of an audience allows defining the common requirements to multimedia course.

It is possible to choose groups of courses: for children of preschool age and low school age, general educational
courses of a different level and courses of special derivation for beginner and experts.

The training systems for children of preschool and low school age are intended for forming basic skills and
knowledge (color, the form, sound, music, speech, reading, letter, natural sciences, foreign language, the
computer skills etc.) and have simple for children’s perception interface, which are implemented as the
fascinating game, travel and so on.

The general educational courses should take into account features of education that connected with a different
level of learners schooling (estimation of learner knowledge and adaptation of the system for the optimal
presentation) and with different level of computer knowledge (simple and clear the interface). It is important to
provide the matching of teach subjects, that the learning of one subject didn't go to the detriment to other and
didn't overtake learning of parallel subjects.

The courses of special derivation should take into account a level of knowledge, give a possibility do not repeat
already known subjects, to provide the latest information in the given data domain. When course and audience
are selected, the purposes of learning and degree of complexity of a material, which will be represented in a
training system, should be also defined.

The methodology of creation of computer training systems

Since IDECTS is intended for design automation of CTS it is necessary to analyze the methodology of their
constructing for highlighting of main development stages. The experience of using a computer in training had
shown that creation of the effective program for learning process is the composite and laborious work, requiring
collective operations of the experts of the different profile. Therefore modern methodologies of constructing
programs for learning process need a creation a collective of the developers, which includes: the expert in an
investigated subject; Methodist is the expert in a method of training, which is realized in the program; the
psychologist is the expert in diagnostics of errors of learners and psychology of perception of an learning
material; the artist is the expert in aesthetic designing of an learning material; the composer is the expert in
musical designing of an learning material; the manager is the organizer of collective activities of programmers
and experts. The structure of collective developers is similar to structure of creative group on creation of learning
films with replacement operator group by the programmers.
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The life cycle of CTS designing consists of the following stages:

- Decision making about program design;

- Conceptual designing;

- Detailed designing;

- Implementation that consists of programming, debugging, approbation, finishing and estimation of quality of the
program;

- Implantation in the learning process and maintenance.

The analysis stage of a problem consists of exploration of learning process of some discipline, selection of
fragments of this process accepting effective using of the computer, tentative estimation of expediency of using
computers, decision making about a program design of CTS. A role of the CTS in the learning process here is
determined.

A subject and title of the project, structure of designer’s collective, age and amount of the learners, who will be
trained to the given subject, ways of usage in CTS of techniques of training, methods of a data representation
and knowledge, requirement to the configuration of technical means, and other items of information, that
characterize CTS of particular sort, are usually defined at a stage of conceptual designing. Result of this stage is
the conceptual project (the document containing basic performances of the future CTS). The conceptual project is
reviewed and if it's necessary it will be corrected.

At a stage of the detailed designing a development of structure and contents of the CTS occurs. Splitting the CTS
into units and functions of each unit here is defined. For each type of training system there is an individual
technique of designing, which contains one or several learning scripts for programs of this type. On top levels of
designing, according to selected models, there is a script of the programs consisting of a sequence of concrete
subjects (purposes) and an learning material, appropriate to them, (definitions, tasks, help etc.). On lower layers
of designing the algorithms of output of a learning material, analysis of learner answers and control of the learning
process are specified. During designing the major notice is given to how a learning material is looked at the
screen of the computer. At present time many techniques contain a lot of recommendations about external
designing of the text and graphics of learning information. The main requirements that presented to CTS interface
are:

1. Psychological adequacy. The ways of interaction of learner with the system should correspond to its
guessed sort of activity.

2. Ergonomics is a choice of type and layouts of peripherals as well as methods of operation with them to
allow optimally organizing activity of learners.

3. Aesthetically beauty intends availability of some concept (style) of representation of the information and
ways of interaction with learner.

4. The minimum complexity of interaction intends that in each instant learner receives only the necessary
information.

5. Harmony psychological, ergonomically and aesthetic solutions at creation of the CTS interface.

The given requirements aren't equivalent or independent. The majority of them are derived from requirements of
psychological adequacy [Werner, 1987].

Result of the given stage is the project of CTS containing the thumbnails of external representation of the learning
information and logical organization of the program. The project is reviewed and, if errors are found, it will be
changed.

At a stage of realization the programming languages (general-purpose or authoring) and tools for creation of
learning courses are chosen. At the stage the CTS coded and debugged. Here also the quality of CTS is
estimated and it is approved. That is considered as necessary steps for estimation of CTS efficiency. The expert
in learning technologies produces the estimation of CTS quality. The approbation consists in holding experimental
training on the designed program by restricted learner's group, with the subsequent interrogation and data
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processing about learning process. Result of the given stage is the full-functional CTS, the reviews of the experts
about its quality and results of approbation.

For successful work of the CTS it is very important to prepare correctly the environment of its operation (create
motivation and required level of learner knowledge to provide trouble-free operation of hardware, to conduct
preventive measures of ‘computer phobia” etc.) and to train serving staff (teachers, laboratory assistants)
rendering pedagogical and technical help to learners during their work with the CTS.

The structure and functioning of IDECTS

As already was noted above, the IDECTS is intended for automation of development of computer learning and
testing systems of distance learning for any domain. Output data of the IDECTS is the computer training system
that is oriented to concrete data domain, program environment and hardware. An input data of the system is the
learning script, which help to set functionality of a training system that is creating. In other words, the adjustment
of the IDECTS to particular data domain is realized with help of learning script. The learning script should have a
module structure. It is obligatory the presence of following units: the unit of registration, the unit of precheck
testing, the unit of the hypertext textbook, the unit of on-line learning and the unit of final testing .

The unit of registration is intended for registration of learner in the system, creation the model of learner and
support of the electronic journal. The unit of precheck testing is intended for definition learner's degree of
readiness for learning of the given subject and for creation and filling learner's model. The unit of the hypertext
textbook is intended for presentation of large theoretical information, which consists of blocks both text's and
graphic's information joining together by hyperlinks. The unit of on-line learning implements learning process by
means of involving learner in active dialogue with system. The unit of final testing realizes the function of testing
of the learner for checking his knowledge in material and for determining the missed units of knowledge.

The expediency of inclusion of each unit in the learning script depends on the purposes, which are put at creation
of a training system by its author. Thus, the process of creation a training system in IDECTS consists of selection
of necessary units, their logical coordination and appropriate set-up of their parameters. Each unit should have
the set of structured elements, which represent the next level of detail of the learning script. The insert of
structured element in the learning script should be done by means of dragging it with the mouse from the toolbar
to a particular place in the scripts or choosing them from the appropriate menu. For the unit of registration such
unit is the registration form. Registration form should allow to set biographical data, which will be interrogated
from the learners and, if it is necessary to assign to them the special password for operation with the system. The
creation of registration form should be made in the on-line mode with the built-in IDECTS editor of the screen
forms. For the unit of precheck testing a structural unit is the test task.

After structure of learning script is created, the following stage of development of CTS in IDECTS is its filling, i.e.
creation and editing of each structural element of learning script. This process should be carried out in the built-in
IDECTS editor of the screen forms. The editor of the screen forms should consist from: the editor of the screen
forms; the editor of properties and bar of the menu with the graphic palette of components. There should be a
possibility of creation a new form with the help of special prepared templates. The additional components both
decorative and interactive should be there too. The logic analyzer, which allows analyzing the formulas of logic-
algebra, and blocks of the text of input fields, is an example of such components. Any training system that was
created with the help of the IDECTS should include subsystems of support of the electronic journal and learning
protocol.

A problem of integration of the IDECTS in management systems of the learning process is actual now. It has
reduced to appearance in the market of the software a great number of tools to automation and creation Web
based training courses (WBT-courses). Therefore it is necessary to have the open structure of storage of learning
scripts in CTS and all related materials.

There is a problem of performance of practical operations by the learners on the computer in organization of
distance learning. Most effective is possibility of access to server of an educational institution, when the learner
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receives on the computer only screens, while programs are executed on the server. It considerably simplifies
work with software, as it is completely allocated on server of an educational institution. Besides it is simplified the
involvement of the learners in the collective projects. The learners and teachers also will have access to network
resources of an educational institution (for example, to high-speed computers or expensive equipment).

In learning process the additional materials (for example, literature that is not included in the electronic library of
institute) are often necessary for the learner. Then the organization of a bookshop (sending the books to the
learner by post) or bridging with existing bookshops for sale this literature is necessary.

During organization of distance learning the possibility of messaging by the e-mail between the learners and
teachers is important. For this purpose it is expedient to include in the IDECTS the tools for work with the e-mail.
Besides, the control of the mail service is simplified. Thus the learners should have possibility to realize access to
mail by means of the Web-interface (through a browser). Such manner will allow the learner do not immix mail
concerning the learning process with the personal mail and will facilitate the search of necessary information. At
organization of the mail service it is expedient to give to a learner the possibility to create folders for storage of
different types of the messages.

One of attributes of WBT-course is the computer conference (is usually implemented as Web-forum) with
participation of learners and teachers. Such conferences are usually conducted not in real-time mode. Due to that
the variance in time's zones between the learners and teachers is overcame and also the necessity to be present
at certain time is eliminated.

The CTS created with IDECTS should provide the learners a possibility to search in forum messages. For
protection against the unfair users it is necessary to provide possibility of reviewing of forums. Thus there will be a
person (moderator), who will check all messages and publishes them, only if they perform the requirements of the
given forum.

In the IDECTS it is necessary to provide tools of working with the timetable-calendar within the framework of
institute and within the limits of separate course. This tool should give an opportunity to publish events by both
learners and teachers. It is necessary that the calendar automatically remind of coming events. The possibility for
the learner to store in such calendar the events, which would be available only for him, is very useful. It is known
that reading from a paper more conveniently, than from the screen monitor, therefore the learner should have
possibility to receive paper variant of course. It is very important that IDECTS supported possibilities of
compilation materials of courses for printing with adjustment of page setups, size and typeface of the font, and
also variants of layout of the text on page.

The velocity of transmission of information grows promptly. Now if the learners have good connection to the
Internet the organization of videoconferences is possible. Therefore at designing the program system like
IDECTS it is necessary to provide possibility of a videoconferencing.

The materials of course should be represented with hierarchies of sections. For this purpose the appropriate tool
in CTS should be included. Due to such approach, the learner permanently has the information about level of
hierarchy in which he is in the present moment, and also about which sections precede the given section in
hierarchy [Bloom, 1964].

The realization of search subsystem over contents of course is very important for the learners. And, the search
not only text's, but also graphic's, audio- and video data may be useful. For this purpose it is necessary to provide
in the CTS the advanced search engine with possibility of calling it from any place of course.

For simplification of information retrieval by the learners, the IDECTS should contain tools for organization of a
glossary. Thus the titles of concepts that are covered in a glossary should automatically become the links in the
text of course. Besides, it is should be realized the function of search in glossary too.

During work with materials of course learner may have need to find fast the detailed description of this or that
concept. The subject index is necessary for this purpose. It is easier to make it as the list of terms with hyperlinks
to section of course, where this term is described in detail.
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To support lessons or conversations in real-time mode the chat tool should be included in the IDECTS. With this
tool the teacher can create subject's groups for dialogue of the learners in the chat mode. The discussion of the
learners with the teacher should be stored in the learning journal with the purpose of further analysis and
correction materials of course on base of results of this analysis.

For simplification of creation of new courses the IDECTS should contain a set of templates of learning courses.
The teacher should have possibility to select subject design from a set of templates. The presence of templates of
learning courses will allow the teachers faster to study possibilities and tips of work with the system [Bilous et al,
2002].

The presence of drawing boards of share use (whiteboard), in which learners and the teachers can jointly draw in
real-time mode, will allow considerably to approximate the process of discussion or interrogation to personal
contact between the teacher and learners. It is used with chat or conferences during subject discussions.

It is necessary for the learners and teachers to have possibility to turn on and off the hints in CTS. Apparently, the
user can’t memorize all functions at once. The user should have possibility to disable the hints after certain period
of using of IDECTS.

For convenience of learner work he should have possibility to add the comments for itself into sections of learning
materials (the learner can add the comment, which will be stored on the learning server). Besides it is necessary
to give learners the opportunity to collect together all these comments and to move through connected with them
sections.

The important moment at organization of distance learning is the ensuring of information safety. Therefore
teacher should have possibility to limit access of learners to all courses and to they separate parts. Using only
Web-interfaces for access of learners to all parts of course (the e-mail, conference, chat etc.) simplifies ensuring
of safety at a level of network and transport protocols (TCP/IP).

For realization of the learning process it is necessary to group learners into classes. According to a specialty, the
certain courses and tests will be anchored to the class. It is necessary to assign one or several teachers for the
class, which will have access to this class for work with the learners.

For registration of the learners the questionnaire will be rather convenient. After filling the blank the learner will
enroll automatically (this way is especially convenient at enrolling on free courses). For organization of such
registration system the automatic activation and termination of the learning process are necessary. In this case
the following limitations are indicated:

- The date and time of a registration beginning;
- The date and time of a registration termination;
- The maximal quantity of the learners in the class.

Nevertheless, for each specialty or course it is necessary to have possibility to establish three ways of registration
of the learners. The learner is registered, when he filled the questionnaire. The learner fills the questionnaire, but
is registered only after confirmation of this questionnaire by the manager or teacher. The manager or teacher
registers the learner without his involvement.

In the IDECTS it is necessary to provide tool of batch processing to reduce time of processing of the large
amount of questionnaires, when it is need to register the group, instead of one learner.

The organization of document circulation, which is connected with registration, teaching and graduation of the
learners, is imperative. From the moment of registration (from the moment of confirmation of the questionnaire)
the learner should be automatically inserted in the database, in which his activities will be subsequently stored
(education fee, the marks for the different tests and examinations, the amount of visiting pages with courses,
participation in conferences, chats and forums etc.). And it is necessary to have possibility to limit access of the
learners to these data, for example only to read.
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Inside of IDECTS there should be a system for timetable formation. At distance learning it is necessary to make
timetable for on-line consultations, as one teacher can teach in several classes, besides, the consultations can be
conducted not only within one class, but also within course, subject of course, course project efc.

For simplification of organization of the learning process it is very convenient to keep account of the teachers and
their schedule. The information about classes and degree of teacher work is stored in the system database. Thus,
it is easy to adjust current schedule according to the timetable.

Among other functions of IDECTS the central place at designing belongs to the functions of storing data into
knowledge base. There are all learning materials of published courses in the knowledge base. Also the
dependences of learning materials from each other are reflected here. The learning material is structured so that
it will be visible, in what sequence it will be presented to the learner. Thus it should be clear, what knowledge and
from which sources the learner should receive before he starts learning a concrete learning material.

From all document circulation it is necessary to distinguish the information on progress of the learner. For each
learner the marks for tests and examinations are stored in the CTS database. Also there should be following
information: how much time learner spent on each question, date of test, how much attempt he had to receive this
mark, the marks for the previous attempts. On the basis of these data it is possible easily to define progress of
the learners, to build a graphics and diagrams reflecting their degree of knowledge.

It is expedient to create common database of questions. The test questions, which are created for separate
course, are stored in the common database. So, different questions can be used in other courses for making total
examinations at this course or at all courses, without necessity to include all question databases to developed
CTS. It is the way to increase efficiency of checking learners' knowledge by using major variety of types of
questions [Bondarenko et al, 2008].

Types of the test tasks, which should be supported by IDECTS during designing CTS testing subsystem, are
featured below:

- The choice of one variant from several (it is necessary to provide possibility to represent variants of the answers
both as text, and as graphics images);

- The choice of several variants from given;
- The short answer (one line, which can be parsed by the CTS).

- The full answer (text, which will be checked by the teacher). It works as previous, besides there should be a
possibility to send files;

- The choice of accordance. Two lists will be given. It is necessary to set up a correspondence of units of the first
list to the units of the second list;

- Input of the formulas with checking their correctness and comparison on equivalence;
- Indicating the coordinates of a position on the screen with the cursor;
- Dragging the particular object inside given area of the screen;

- Layout of particular texts' or graphics' units in an exact sequence. For example, on the screen the units of the
computer network (workstations, servers, routers, concentrators, different types of a cable) are drawn. The
learner should to arrange them in the exact order with mouse;

- Calculation of value. The set of arguments of the function is offered to learner. He should define value of the
function.

Conclusion

In the given paper the theoretical generalization and new solution of the scientific task of designing the integrated
development environment for computer training systems are obtained. The designing of learning course in a
concrete subject is extremely laborious task. It can handle only the collective of experts (the teacher training
similar course, psychologist, stylist, editor etc). But for achievement of the goal this collective of the experts of the
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different profile requires the uniform tool, which would allow them cooperate effectively. Such solution is the
integrated development environment of computer training systems.

The program implementation of IDECTS that is basing only on one information technology is not possible. An
optimal combination is the following technologies: Macromedia Shockwave + Borland Delphi + SQL + Real Audio
+ Real Video. Also we shall notice that the writers developing CTS with the help of IDECTS will have problems
with a relation of possibilities of hypermedia in learning course. As the practice shows, using units of hypermedia
in learning considerably improves the process of obtaining knowledge and skills. For example, it is known from
the theory of learning, that if at learning with usage the text information the intensity of learning is about 25 %, if
the texts is supported by a sound it increases up to 50 %, and if it is used text, sound and video the intensity of
learning is approximately 75 %.

Using the approach that is offered in the given paper, it is possible to develop the environment, which automates
the process of creation of CTS for all three stages of learning: obtaining of knowledge, acquisition of skills and
mastering skills. The application of such environment together with the technology of distance learning will allow
providing high quality of learning and increase its efficiency at the expense of involving in the CTS development
of team of highly skilled experts and correction of learning styles depending on level of learner knowledge and his
psychological characteristics.
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Introduction

Achieve success in teaching is more likely if the approach of active learning is applied that means to engage the
learner (L) in the learning process. In learner-centered education, learners should be engaged in active
exploration, be intrinsically motivated, and develop an understanding of a domain through challenging and
enjoyable problem-solving activities. By means of advanced ICT it is possible to expand experience, take a power
interaction, create dialectic between experience and dialogue support, investigate and develop active learning
itself. Nowadays the growing emphasis on active learning has yielded substantial changes in educational theory
and practice revolving around constructivism, which emphasizes the L's knowledge construction process
[Tuparov G., 2007]. There are four modes of learning when dialogue with self and with others is coupled with
experience of observing and doing. Each of these modes has its own value, and just using more of them should
add variety and thereby be more interesting for the learners. When properly connected, the various learning
activities can have an impact that is more than additive or cumulative; they can interactive and multiply the
educational impact.

In an earlier paper [Zheliazkova et al., 2005] we proposed a computer-based scenario of a test like practical
exercise consisting of a given cognitive type of tasks. The strategy embedding in educational environments leads
to a combination of the learning modes. Besides concentration of the L’s attention in order to achieve success
such kind of exercise allows an intelligent analysis that can provide the L with extensive error feedback and
update the course materials, e. g. background material (BM), tests, exercises, and so on [Brusilosky P., 1999].

In the present paper presents an improvement of this scenario adding a new higher cognitive level, namely skills
for programming tools and demonstrate its practical application on an example topic of the course “Discrete
Structures and Modelling” taught the second year students specialty “Computer Systems and Technologies” at
Rousse University. The rest of the paper is organized as follows. In the next two sections the adaptive navigation
graphs for the course teaching team (TT) and L are presented. The rest three sections are devoted to their
realization in the course topic “Modelling Boolean method for patterns recognition”, namely: teaching the
background knowledge, solving the practical problems, and programming skills development. The conclusion
outlines the paper contributions and authors’ plans for a near future.

Exercise Planning by the Teaching Team

A TT consists of an author (A) leader of the team and responsible for the preparing of topic BM, test questions
and exercise tasks covering it. The T is a member/members of the team responsible for planning, monitoring, and
assessing the test and exercise of a group of learners. On fig. 1 the TT’s navigation graph for planning a test like
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exercise, consisting of a given cognitive type of tasks is presented. Here subgraphs SG1 u SG2 correspond to
the topic BM and pretest preparing. The way that the topic material is performed by the A or an educational tool)
does not matter. However it is supposed that each topic material entity (module, topic, subtopic, and so on) has a
several positions code identificator, consisting of the numbers of the module, topic, and subtopic. The pretest has
to guarantee the coverage of the topic material at the level of reproduction and understanding. The task
identificator is received adding the current number to the topic identificator and links to the relevant pages with
the topic material. The state OT on fig. 1 corresponds to the standard dialog window “Open/New” for reading the
subprogram describing the A’s domain knowledge for problem solving in a specialized script language. The next
state FT contains the task formulation with its computed parameters values. Depending on the task type the A’s
domain knowledge can be extracted by means of one or more dialog forms (DFy,..,DF). The end of the A’s work
is depicted with the state ST, corresponding to the standard dialog window “Save/Save As” for storing the
subprogram file describing the T's didactic knowledge about exercise planning in a exercise independent script
language. Two directed arrows reflects the flexible navigation between the above mentioned states for editing the
current file. The feedback from ST to OT reflects the preparing a set of exercise tasks. The states involved in the
second cycle have the following meanings: OE - “Open/New” - reading the program file describing the T's
didactic knowledge foe individualized exercise planning; AD — editing the exercise administrative data; LD -
editing a list with key directives for virtual T's intervention during the exercise performance by the L; CT - editing
the list of tasks included in the individualized exercise; CA — editing the criteria for assessment of the exercise
tasks; SE - “Save/Save As” - storing the program exercise file. The feedback from SE to OE here has a
meaning of preparing an individual exercise for each L.

o H@

Fig. 1. Adaptive navigation graph of preparing the exercise by a course team

Exercise Performing by the Learner

The way of teaching background knowledge (whether by a human A or by means of an educational system) does
not matter that is presented on fig. 2 with the subgraph SG1.

Fig. 2. Adaptive navigation graph for performing the exercise by the learner

The pretest performing by the L before the exercise is to assess his/her background knowledge and to fill the
gaps in it or for remediation of the misconceptions. T.e. executes also a teaching function. That is why the state Q;
instead of two transitions has tree ones. The third the pages H; (j=1,...,N) from the topic material, having links
with the corresponding question. The feedback from Q; to Qi1 has a sense of presentation of the set of questions,
and that one from Ry to SG1 when the test result R1 is lower than the desired threshold in other case the L is
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allowed to the exercise. In the dialog window OE he/she has a possibility to read only the content of the dialog
windows AD, LD and CA as well as the content of the task formulation (TF;) for the current task. In next dialog
state (DF-DFy) the domain knowledge for task solving are extracted by the L in a way similar to that of the A. The
result of current task performance TRi has a feedback to TFi till all tasks are performed or the time planned is
over. If directive “Help” had been chosen by the T (state CT from fig. 1), during the solution the L is accessible to
the relevant topic material pages Hj (=1,...,P). The exercise finishes with the exercise report R, that can be
veiwed both the L and T. The feedback from R, to OE is included in the case, when the L' s mark is lower than
the threshold setup by the T (state CA from fig. 1).

Teaching the Background Knowledge

Modeling the patterns recognition is one of the module which purpose is to give general information concerning
four patterns recognition methods, namely: systems of Boolean and systems of linear functions, probability and
perception method [Too D., 1978]. In their classical and simple form these methods suppose that the classes of

patterns ®, (i =1,..., M) are preliminary known. The focus of the BM [Zheliazkova I., 1998] is on the formal

and definition of the classification task as well as on the methodology of modeling the patterns recognition. If the
whole set of the patterns is denoted with 7, then the patterns classifications formally is reduced to seeking for a

M
function f: 7 — [I(V) such that Uo, =V n o,No,=¢ 3a i= j. The classification requires a
i=1

measure of similarity L(xi,xj) between the patterns X, u X, meeting the following requirements:
1) L(X,,X,) =0, e.g. to have non-negative values; 2) L(X,, X;)=L(X,,X,), e. g. to poses the
patterns symmetry; 3) L(X,, X ;) =maxL(X,, X ), e. g. the measure of similarity of a pattern with itself to

be maximal in comparison with each other pattern; 4) to be a monotonous function of points in 7 — dimensional
space. They are demonstrated on an example task using the Boolean functions method. In comparison with the
other three methods the Boolean method is more simple and understandable. It assumes that the pattern’s

attributes have only logical values, e.g. 1 ( x;), if the pattern has the corresponding attribute, and 0 (x_l. ).

The choice of the measure depends on the used method, way of patterns coding, and concrete task for
recognition. As in case of the Boolean functions method these requirements are satisfied automatically the
demonstration is on the similarity between rectangle and ellipse with circle. The methodology of patterns
recognition modeling is presented graphically as a flow chart shown on fig. 1. Bellow its main stages shortly are
commented on an example of a real life application task having a good graphical visualization, and illustration of
the human logical reasoning development.

Task formulation: Let's 5 classes of patterns are known, each one corresponding to one of the digit from 0 to 4.
The example patterns are measured in a binary matrix with 5 x 5 elements, where x; takes value 1, if the digit
representation crosses the i -th matrix cell, and 0 in other case. The number of the classes will correspond to the
number of the digits, namely: 0 (@, ), 1 (®,), 2 (w.), 3 (w3 ), and 4 (w, ). The considered task concerns only
one position whereas the Bulgarian postal code consists of four positions.

Choosing the attributes: In case of the formulated task the total number of the attributes is 5 x 5 = 25. The
measurement vector of 25 elements can be reduced to 5, if more informative attributes are chosen: x,; - 1

horizontal line; x, - 2 horizontal lines; x; - 3 horizontal lines; x, - 1 vertical line; x.- 2 vertical lines. A horizontal

line is received when horizontally more than one neighbor attributes have value 1. A vertical line is received when
vertically more than one neighbor attribute have value 1 (fig. 2).

Composing the Boolean functions: The system of Boolean functions f;(x,, x,,....x,) (i=1...,M) is

composed analyzing the logical relationships among the attributes and/or classes. The simpler initial case is
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when the number of the functions is equal to the number of the classes and the system is independent, e.g.
practically for each combination of the attributes values only one function is equal to 1

Determination of the pattern’s attributes

I

Assessment of the pattern’s attributes information

I

Choice of the method for recoanition

Classes known

n Svstem learnina

Svstem self

[
v

Settina an unknown pattern

I

Pattern recoanition

Last pattern

Assessment of the reliabilitv of the recoanition

Figure 2. The measurement matrix  Figure 1. The flow chart of the methodology of patterns recognition modeling

Jo =X, N x; fl=x4r\;3; fo=x0%5  fa=x30x,  fy=x 00X

Each function expresses a complex true assertion for the corresponding class by means of an appropriate
combination of the well-known Boolean operations such as and, or, not, and equivalence. For the example task
this system consists of 5 functions and includes 2 operations (and, not).

Recognition of unknown patterns: A simple decision rule is used for this purpose: x € @, , if f; =1 and f; =0
where j # 1. Let’s the unknown coded digit pattern is x = ((11111), (10001),(10001), (10001), (11111)). For the
corresponding combination of the attributes’ values, e .9 x, =0;x, =1 x;, =0; x, =1, x, =1; the

functions’ values are computed (Table 1). As only f, has value 1, e.g. the conclusion is that the unknown

pattern belongs to the class g, €.9. the coded digit is 0. The correctness of the system of Boolean functions has
to be checked for all other matrixes (fig. 2), e.g. for x=01011; x=10010; x =00101; x =00110; x =00111.
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Table 1
x=01011 x=10010 x=00101 x=00110 x=00111
fo=1n1=1 fo=1n1=1 fo=1n1=1 fo=1n1=1 fo=1n1=1
f1=0n0=0 £1=0n0=0 f1=0n0=0 f1=0n0=0 | ,=0n0=0
f,=0n1=0 f,=0n1=0 f,=0n1=0 f,=0n1=0 | f,=0n1=0
f:=0n1=0 f:=0n1=0 f:=0n1=0 f:=0n1=0 | f,=0n1=0
f.=0n1=0 f,=0n1=0 f,=0n1=0 f.=0n1=0 | f,=0n1=0

The computations can be distributed among several teams (in our case 5) in order to support their activity and
interest and accelerate the performance of this stage.

Learning the system: In case of an unrecognized pattern, for example, corresponding to matrixes of the digit 5 or
6, two additional classes (@ and @y ) respectively functions £ and f, have to be introduced. Also the functions

can be changed introducing new attributes and/or logical operations. In our case the attribute x,, meaning the
state (0 or 1) of the matrix cell 4,1 can be added.

Determination of the probability recognition: Let's the number of the incorrect recognized patterns is m. Then the
method probability recognition will be computed as a percentage from the total number of the patterns n, e.g. as
(m/n).100. If the required value of the system probability has to be 100% the system of the Boolean functions
could be totally changed. In our case, for example, introducing new logical operations the unknown patterns
present digits 7,8, and 9 will be recognized. Respectively that means the final system will consist of 10 functions.

Solving Problems in Practical Exercises

The practical exercises of the course are provided in a laboratory equipped with power computers and two
specialized educational tools: a specialized intelligent multimedia environment for knowledge testing, and a
WINDOWS-based tool for modeling the patterns recognition by means of the Boolean functions method. By
means of this environment at the beginning of the exercise each performs an on-line pretest covering the topic
material. The test checks precisely the student’s knowledge at the level of remembering and understanding. The
IMEKT helps the assistant in precise assessment of each test question and the test as a whole. On fig. 3 an
example student's report is presented. In column “Answer” different types of question answers, e.g. such as
ordered keywords, unordered couples, unordered keywords are shown. For each test question the student’s
answer, scores, and link to the corresponding lecture fragment, coefficient of proximity of the student’s answer to
the author’s one are given. The total points and time spent also are displayed. On fig. 4 the names and faculty
numbers in the student’s subgroup intended to carry out the exercise together with their time results and the
average mark.

The students assessed with the mark different from 2 begin to work in teams of 2-3 students. The assistant
demonstrates the technology of using the specialized WINDOWS-based tool on a simple task for software

company staff. In this case the classes correspond to 4 different kind of staff, namely: «,- manager; @, -
analytic; @,- developer; @, - programmer and the attributes are 3, namely: x, -makes decisions; x,-has a

boss; x, - implements programs [Zheliazkova I., 1998].
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TaskNe Answer Scores Help_imformation d
1 DaHEA>Ipefckasyem>pasmuded |2.00 11 0.33
2 22r,126:458,3%a 1200 12 1.00 . . . . . .
Student's name |Fak No |Points |Mark Questions' time, min Total time, min
3 a*r=g=b 200 13 0.50
Tvan Tranov 2222212300 |2 133 2.00
4 a>b=d= 000 14 0.00
Tana Heanoea |63344 |66.00 |5 803 14.00
5 private;public,protected 300 15 1.00

Total Points: 19.00 Average mark: 3.5

Mark: 4
Start_Time: 21:13:33

Ariother result ] [ Go hack to the main menu ]

End Time: 21:39:05
Total Tire: 26

Figure 3. The student’s report Figure 4. The student’s group report

Under the assistant monitoring the students’ teams in an arbitrary order perform the rest more complex exercise
tasks. As a rule one of the most interesting task is that for the triangles recognition based on their sides lengths
(a, b, ¢) due to introducing arithmetical operations equivalence and non-equivalence. The decision is simplified by

substitution e.g. x, = (a =b); x, =(b#c); x, = (a =c). Then the Boolean functions corresponding to
the patterns classes ( o, -equilateral, @, - isosceles n ;- scalene) are written in a general form given bellow on
the right.

fi=XNX, Uxs NX, UX; NXy f1=0n0UL0N0U0N0=0
fr =X, NX,UX, "X, UX, A X, £, =0n1u0N1U0N1=0
fi=x, 00X, N, fo=1n1n1l=1

In order to identify a given triangle with sides’ lenth a = 3, b =4, ¢ = 5 these data are replaced in the above-
listed attributes and then the received Boolean values are replaced in the system of functions above on the right.
As the value of the function f is equal to 1 the conclusion is that, the unknown pattern belongs to the class ;-

scalene triangles. This task then is modified according to a binary tree classification. In this case 3 additional
attributes are added: x, - has three acute angles; x; - has an orthogonal angle; x, - has an obtuse angle. The

number of the functions increased to 12, corresponding to a triangle like orthogonal isosceles, acute scalene,
and so on.

In an order different for different teams all classes are checked with at least one pattern. This step can be
performed at once or class-by-class and in a random order by the different teams. The solution with minimal
number of the attributes and/or operations is optimal. The time spent on each tasks is registered in the student’s
team exercise WORD document prepared in a highly interactive way [3].

Programming Skills Development

The goal of the student’s course work that is individual is to raise her/his skills to design, implementation, and
documentation of an original WINDOWS-based application for a given patterns recognition method. The student
has freedom in choice of the programming language and environment, and the concrete problem to be solved.
The list of the requirements for the tool includes but not limited to: text and graphic mode of the monitor; sets and
arrays for data representation in the computer memory, text and/or record file for data storing into the disk,
Boolean operations and operations on sets for data processing.
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The report has to contain: title page, contents, problem formulation, program project, modules description,
instructions for installing, running, and using the tool, as well as the source code. Again the accumulated
experience has shown that in comparison with the other three methods taught the Boolean method is preferred
due mainly to its simplicity, understandability, and a lot of practical applications.

Among the visual programming environments like DELPHI, VISUAL BASIC, and VISUAL C++ the first one is
preferred due to its power component library, intuitive visual programming, support of different databases,
generation of the class diagrams, and so on. Fig. 8 present a generated class diagram of a student’s project
implemented in DELPHI programming environment and evaluated with 10.

The student’s course work is assessed by the lecturer depending on the degree of fulfillment of the above-listed
requirements. Each unsatisfied requirement decreases the mark with a score. In case of other features such as
support of database, usage of object-oriented programming, visual programming, and so on the evaluation of the
course work can be increased to 10. The final six-scale mark is computed as an average of the test, exercise,
and coursework mark.
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Conclusion

The interactive interface for extracting the L's domain knowledge for problem solving is close to the A’s one and
the last is separated from the T's didactic knowledge. The presented scenario ensures the learner's progress
from the background knowledge trough solving the practical tasks to tools programming skills. The accumulated
experience has shown that it contributes the development of the student’s activity and motivation, teacher’s skills
for exercise planning and monitoring as well as for his/her teamwork with the course author.
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EDUCATIONAL GAMES FOR LEARNING PROGRAMMING LANGUAGES
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Abstract: A concept of educational game for learning programming languages is presented. The idea of learning
programming languages and improving programming skills through programming game characters’ behavior is
described. The learning course description rules for using in games are suggested. The concept is implemented
in a game for learning C# programming language. A common game architecture is modified for using in the
educational game. The game engine is built on the base of the graphical engine Ogre3D and extended with game
logic. The game has been developed as an industry level commercial product and is planned for sale to
educational institutions.
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Introduction

Teaching students in technical universities faces the problem of low motivation of students. One of the effective
ways of raising motivation and attraction of learning process is using games. Use of computer games for non-
entertainment purposes (so called Serious Games), and its sub-field Digital Game-Based Learning (DGBL),
which means the use of computer games specifically for educational purposes [1], are an emerging area of
research and interest to this area is growing rapidly. Combining content with computer games is a newest trend in
e-learning [2]. The number of gaming-related courses has increased in recent years. Educational games are used
in different areas: marketing, finance, economics, management, innovation, knowledge management, etc. The
main objectives of some European projects concern educational games design and implementation.

Game-based approach is also very effective in training employees of different companies. Evidence suggests that
adults learn more and retain more in courses that incorporate such game elements as competitive scoring,
increasingly difficult player levels and fantasy role playing [3].

By now the potential of digital game-based learning remains still largely unrealized [4], and design and
implementation of new games in education process is in great demand.

Game Concept

Game-based approach achieves high learning results in areas where interdisciplinary knowledge is necessary
and where skills such as critical thinking and problem solving in a group are of importance. To a great extent it
can be referred to the computer science disciplines. Specialists in this field are called for, and their training is
difficult and includes skill gaining. One can mention such subjects, demanding skill gaining, as algorithmization
and programming, artificial intelligence, computer graphics and so on.

Saying ‘educational game’ we mean a learning system, which realizes some or all components of learning
process (learning theory, gaining skills and experience, estimation of knowledge level) in a game context. But
unlike learning system educational game should not use direct teaching approaches, but should provide getting
new knowledge through playing game. Educational game concept depends on a learning course. So at first one
should design a learning concept and after it design a gameplay.
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Computer science students start the learning process from learning programming languages. This subject is very
good for teaching through games. Such games can be used by both beginners and those who want to improve
their skills. While playing learner gets theoretical knowledge and an experience of programming. If he is really
interested in this game he will go to external information (books, Internet) and in that way study advanced
programming.

We consider that the main objective of learning programming in games is awaking interest in programming
through game. Thus the game concept should be based on three components:

¢ learners must get the course information through it's interpretation in game world;
o learners must see the result of his programming in a game context;
o results of programming must influence game results.

The concept is based on a Role Playing Game (RPG) genre. The RPG genre has been chosen because it
enables a player to improve a game character, players often associate game characters with themselves. The
main game character is a transformer, who lives in a virtual world. A player can program different transformer
shapes and his behavior. Different situations in the game require different characteristics of the main character.
Transforming shape allows players to get optimal character parameters for playing.

At the beginning a player programs the basic character abilities (moving, jumping, and attacking). The results of
programming are used by the player to control character behavior in the game. Then the player can program
controlling algorithms for intelligent behavior of the character (overcoming different obstacles, going out labyrinths
and so on). Effectiveness of the code determines effectiveness of character behavior. Unreasonable or foolish
behavior prompts player to improve program code. Thus the player obtains knowledge and gains skills while
playing.

The components of learning process are realized in the game context as follows:

o getting theory with the help of game characters;

¢ gaining skills through programming transformer shapes and behavior;

o playing result depends on the result of programming so a player can estimate his knowledge level when
playing.

A game story and scenario are developed by a game designer. The game scenario consists of game levels. Each
level includes several game quests. In educational game quests include some course information and
assignments for getting practice in programming. Each assignment solution needs knowledge of related course
chapters, on the other hand information and assignments are associated with a game story. Thus levels
completing forces player to learn new course chapters and solve level assignments, so the game scenario relates
to the learning course (Figure 1).

For example, games usually start from input by a player some information about himself. And as each
programming language course begins from learning data types, we use the input process for learning basic data
types (Figure 2). A player fills not only the information fields, but he must also choose appropriate data type for
each field from the list. This list includes data types, their purpose and range. This assignment is used for
explaining a concept of “class”. For explaining a concept of object-oriented design the real game class hierarchy
is used.

The correlation between game levels and course chapters provides using the game not only for individual
learning but also for using in university or at school. Teachers might use the game level by level according to their
studies, so learners would complete playing the game when they complete studying the course.

For learning in the game a game-related course description has been elaborated. The course is divided into
elements — information blocks of two types: theory information blocks and assignment blocks. Each block relates
to one or several chapters of the course.
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Information blocks can be of two types: displayable and reference blocks. Displayable information blocks are
parts of the game script and are displayed for a player. Reference information blocks contain additional
information on the corresponding chapter and are available for the player on demand. A set of displayable and
reference information blocks form full learning course theory.

Learning Course

Chapter 1

Y

Chapter 2 » Chapter 3

A

Chapter 4 ——»

Quest 8

Game scenario Y.

Figure 1: Game script and course chapter

Each assignment block includes assignment description, solution description, and solution interpretation.
Assignment description is a displayable information block with a quest description. Assignment solution requires
writing some program code. Solution description includes solution testing rules or/and solution code examples.
Solution interpretation includes right and wrong solutions visualization techniques.

Two ways of solutions check have been defined: verification and running. Verification means checking source
code using corresponding rules. Running means executing source code and checking the result. We use
verification for checking assignments that have simple solutions for a player (for example, programming
transformer basic moves). Real implementation methods for these moves in the game are more complicated.
Interpretation of right solutions of verifiable type uses the real methods. Methods, showing that the assignment
hasn’t been executed, are called for interpretation of wrong solution of verifiable type (for example if you try to
make main character to move left and the corresponding solution code is identified as wrong, the transformer will
fall). For visualization of runnable solution the code of solution is being executed and the results are visualized.

\ User information B

Name String

Birthday DateTime

Programming Sex
language data types Used for single character .
list Used for integer numbers | Programming
Used for any text language data types
DateTime Used for dates . descriptions

Figure 2: Using input process for learning data types

Course description is made by instructional designer and game coder. The instructional designer describes a
course in the natural language, and then the game coder translates it into engine input language. The course
description is made in three stages. First stage (logical level description) should be made by the instructional
designer. This level describes blocks’ content, their sequence and links. Second stage (extended logical level) is
made both by instructional designer and a game coder. The game coder describes the solution testing types and
solution visualization techniques. The last stage (implementation level) is made by the game coder. For coding
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information blocks and links mark-up language is used. Blocks sequences, assignment interpretation and solution
blocks are coded in script language.

For marked up text presentation HTML support is applied. For programming assignments solutions .NET
Framework is used. The choice of this framework is caused by its feature to use different programming
languages.

Implementation

The educational game concept has been implemented in the learning game for C# programming language, which
is the main language of .NET Framework. System architecture is based on common game engine architecture,
but it is extended for using in educational games (Figure 3) and consists of two high-level subsystems: a game
engine and a learning engine.

The game engine is built on the base of the graphical engine Ogre3D [5] and enlarged with game logic and
advanced user interface. Script core provides game engine modules interaction. Using scripts simplifies game
logic programming and avoids recompiling game engine after learning course modification.

The learning engine completes game engine functions with learning process support, which includes information
course blocks and assignments control. Learning engine modules and routines are exposed to scripting core for
organizing course sequence control and assignments solutions check from game scripts.

Models, Materials,
Textures, Sounds,
et.c

Ogre3D (Graphics, Sound
W Code C il B and scene management)

Learning engine Game engine
/\
T > Scripting core "
v :' piing Game Scripts
i
' "
Course Blocks H J 4 ~
v Course Sequence
E Controller o
‘
A4 J AT A r ~> High Level Game M~
. - N
Course Blocks H H Objects Controller 4~ Scenes & Entities
Loader o ' User Interface
EEEEEd Rheald System (with
¥ H HTML support) ~—
i
H H H
Solution Text Check E User Code Runner H H l |
Routines ‘ E v
A H
i
i
i
'

---------- » Data e Control

Figure 3: System architecture

- X . N

Figure 4: Screenshot «Visualization of Assignment Description Block»
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Game implementation is based on free for commercial use libraries and utilities. Graphical engine Ogre3D is
chosen because it supports modern technologies, has extensible architecture, and is allowed for commercial
usage. Lua is used as a scripting language because of handy syntax, easy integration process and fast
interpreter. The .NET Framework built-in C# compiler is used to compile assignment solutions. Encrypted zip
archives are used to store course blocks. The engine is developed in C++ language.

Practical Usage and Examples

The C# learning course description has been created. The course includes a set of blocks, described in a game-
related notation. An example of assignment description block is shown in Figure 4. The assignment is intended
for learning functions. A player is shown an example of function definition (move left method implementation) and
is suggested to teach his character to move, i.e. to implement the rest functions for moving right, forward and
back.

Conclusion

To develop learning games for other programming languages it is necessary to describe a learning course
according to the course description rules. The concept and game engine can also be used for other educational
games development. In this case the ways of solution check should be defined according to appropriate learning
course and proper tools should be implemented.

We consider that this approach allows gaining and improving knowledge and skills in computer science, and
raising the motivation to study.
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E-LEARNING, E-PRACTISING AND E-TUTORING: AN INTEGRATED APPROACH
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Abstract: In this paper is described a didactic methodology combining current e-learning methods and the
support of Intelligent Agents technologies. The aim is to favor the synthesis among theoretical approach and
based practical approach using the so-called Intelligent Agent, software that exploits the Artificial Intelligence and
that operates as tutor, facilitating the consumers in the training operations. The paper illustrates how such new
Intelligent Agent algorithm (IA) is used in the training of employees working in the transportation sector, thanks to
the experience gained with the PARMENIDE project - Promoting Advanced Resources and Methodologies for
New Teaching and Learning Solutions in Digital Education.
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Introduction

The PARMENIDE project is a two-year pilot project co-funded in the framework of the Leonardo da Vinci
Programme, with the specific aim of addressing updated and effective training for technical staff employed in
railway and airport sectors [PARMENIDE website]. The reasonable behind the project is represented by the
limited resources in terms of teachers, spaces, but above all of the distant users’ available time, the latter being
far from the places of teaching, of student-workers and, particularly, of those workers that want to improve their
knowledge or need to update their professional skills.

In this perspective PARMENIDE project, by promoting a new knowledge acquisition methodology in e-learning
mode, aims at developing and spreading innovative learning opportunities for teachers and students, offering
them the possibility to improve their respective qualifications. The trainers are involved in critically re-thinking their
own way of training thanks to the use of IA and in order to collaborate to the re-definition of contents production
modes, so that the learning methodology proposed turns out to be effective. The 1A permit to harmonize
theoretical with practical, experiential training on-the-job, following virtual learning by doing; students acquire
practical skills, thanks to the experience coming from an educational use of devices, systems and equipments.

Compared to ftraditional multimedia learning systems, contents delivery becomes highly interactive and
personalized, following individual paths considering the natural inclinations of students and respecting the
different knowledge acquisition times, different from an individual to another one. Virtual tutors may use Artificial
Intelligence methods to evaluate in depth the student's performances and reactions and adapt teaching to
specific needs and environments as much as possible. They show the student how to accomplish a rather
complex task, such as for example controlling an assembling process, using a mechanical circuit, repairing a
system or specific machines; they take advantages from non verbal behavior in order to attract the student’s
attention on crucial moments of learning. Virtual tutors, thanks to their anthropomorphic features, make
interaction between student and learning system more interactive, involving and effective, allowing improvement
of contents use and considerably increasing the student's learning level through an active experiential
participation.
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Didactic Model

It is proved by practice that the blended solutions are most applicable when the training requires trainees to be
aware of, understand, apply, evaluate, and synthesize like information in different situations.

Currently, the simulators are used for training in the sector of transport, for professional figures called to control
the vector, for example pilots, ships and/or submarines captains, trains and high speed underground trains
drivers, etc. On one hand, simulators are not very useful in order to make interventions in complex non-standard
situations, on the other hand, they seldom allow a constant dialogue with the teacher/trainer who helps
understanding the mistake one has made and how one must behave in order to avoid repeating it.

The analysis of training processes in the sector of transport, and in particular in the sector of air and railway
transport, highlights a widespread use of driving simulators, but nothing seems to be available for simulation
processes and the trainer’s direct intervention for safety operators. The error margin of such operators must be
equal to zero, and not always is the operator sure about what would happen in case of a mistake and of an
intervention taking place while not following the procedures. In particular, the pedagogical methodology here
proposed aims at favoring the difficult synthesis between theoretical approach and practical approach based
upon strong experiential components (learning by doing), having |As as its own basis.

Didactic methodology combing current e-learning methods with the support of Intelligent Agents technologies for
the training is one of innovative elements of the project. The proposed methodology aims the provision of
constant interaction with the teacher/trainer in a context of practical/virtual activities leading the student through
learning by doing.

Intelligent Agents as virtual pedagogical characters

IAs are autonomous software systems realized with Al methods that can operate in the training environment as
virtual tutors that adaptively assist users in the performance of the training tasks. They can intervene in case of
suboptimal performance, demonstrate skills, provide explanations and answer to questions, and play the role of
team members in multi-person tasks [Chen&Mizoguchi, 1999].

IAs, represented as virtual humans, take advantage from non-verbal behaviors, in order to capture the student’s
attention on the crucial moments of learning [Craig et al., 2003]. Thus, IAs become learning facilitators gifted with
great reactive, intuitive and interpretative skills. Thanks to them, learning is based upon a knowledge transfer
where the student is followed “step by step” by his own agent/trainer, enjoying a new learning methodology being
highly experiential which allows real time testing of what has been learned and at the same time how to correct
possible mistakes in the intervention.

The students/operators, thanks to these new learning paths, will be able to understand in real time the
consequences of their own mistakes and acquire a capability of direct intervention in potentially unsafe situations
being typical of the sector of transport.

Learning environment

The learning environment is structured in training area and communication area. The communication area
consists of a set of instruments promoting collaborative and cooperative learning — forum, news section, web-
conferencing facilities, virtual lab, calendar informing users/learners about the availability of new modules for the
e-course and the pilot application in Italian and English. Users have been supported also by PARMENIDE course
tutors who inform the users about the program of the course, collect requests on technical doubts/problems,
update the NEWS section available in the PARMENIDE e-platform, promote the interaction among the users
through the Web conferences, Forum, and etc.

The training area provides learning contents structured in modules and lessons and available through different

formats promoting a personalized learning. Learners are able to act in a simulated hall of an airport or railway
station, where each student plays the role of a public official responsible for managing fire emergencies.
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The developed learning environment is aimed at training users on safety procedures to be used in crowded
environments, such as airports and railway stations, affected by emergencies.

The accent is on the building a simulated learning environment, enhanced with an intelligent agent playing the
role of virtual tutor, where the learner has to react to the event of a fire. This learning environment requires the
student to carefully apply emergency plans, adjusting them to specific circumstances such as the location and
magnitude of the fire, the location of emergency exits, the availability of fire extinguishers, etc., and therefore
experimenting with several evacuation methods.

The 2D virtual hall is crowded with simulated people; each of these is controlled by a fuzzy logic system,
emulating the behavior of a real person [Russell&Norvig, 1995]. The environment is able to respond to the user's
inputs and within it the virtual tutor (the Intelligent Agent) verifies if emergency procedures and rules are
respected and followed correctly by the learner. The initial conditions may be paracasual [Magoulas et al., 2001;
Nedic et al., 2002].

The following inference engines based upon fuzzy logic were developed in the project framework:
» The first engine manages the settings of the learning scenario.

= The second inference engine controls the score process on the basis of the levels of the importance and the
difficulty of the task, as well as of the fastness and correctness of the student’s action/answer.

= The third manages the tutor's behavior as learner's supervisor and “advisor’, using the fuzzy rules for
evaluating the student’s performance, in a way similar to what a real tutor would do.

Fuzzy logic, compared to other Al techniques, implies a reasoning style more similar to the way human beings
usually think [Zadeh, 1965]: therefore it both enables teachers to provide more easily the set of rules which must
be used by the Intelligent Agent for evaluating the student’s performance, and experimenters to create a faithful
simulation of the behavior of people in a crowded place [Klir&Folger, 1988].

The bi-dimensional realized scenario allows the student to make moves with a kind of pawn, which will represent
him within the context of an evacuation, through a set of buttons and icons. The virtual agent (tutor), external to
the bi-dimensional scenario, will evaluate the learner’s behavior giving points to the different actions, according to
the fuzzy rules. The tutor's “balanced” answer will be given at the end of each action.

The MATLAB'’s Fuzzy Logic Toolbox is used to implement the rules defined in the scenario. The rules are
presented to the Fuzzy inference engine which provides to translate them in a mathematical way and generates
automatically the code behind. Then the MATLAB code is compiled in C++ as Windows DLLs in order to be
created a stand alone application. These DLLs are linked with the scenario interface to be created the entire
application.

In summary, from instrumental point of view is proposed architecture matching a distance learning environment

with an educational system based on IAs enabling individual learning and providing guidance and assistance to
transport sector staff.

The Experimentation phase

The project experimentation phase involved a European target group set up by 49 users who tested the efficiency
and effectiveness of the innovative methodology and project outcomes.

The testing phase of the learning pilot application, based on the innovatory methodology of IA, in specific
segments of the transport sector and in particular in the air and rail ones, involved appropriately selected
operators in the two sectors, in order to elaborate a methodology, from the point of view of both method and
contents, using more specific supports, with the aim of improving the educational interventions in the vocational
training domain.

The selection of the users was an important stage for the identification of those units which would take part to the

experimentation phase for testing the efficacy and effectiveness of the application. The recruiting phase
comprehended the research of users to be involved in the testing on the basis of specified set of criteria was a
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fundamental component of the selection procedure. The users had to be European experts working in the
transport sectors (railway and airport). They had to have:

= Competence in emergencies management and fire prevention;

= Knowledge of safety regulations in working environments;

= Computer skills;

= Proficiency in English language.

The experimentation activity comprehended the delivery of a pilot course to the target group, collecting data from
questionnaires for evaluation of the platform, e-learning course and the pilot application, which users were
required to fill in, and summarizing and evaluating of received
data in order to verify the state of the project outcomes,
defining which activities have been performed, and how their
progress correspond to the expected results.

The learning course and the pilot application are realized
through the e-learning platform, inside the PARMENIDE Web
Site, set up by e-course and pilot application both realized in
Italian and English.

Cin 4 N lina Naiivan

The on-line course (Fig.1), for the development of theoretical
competences, consists of didactic environment hosting
materials in several main macro-categories, including: video-
lessons, didactic units, in-depth studies, slides and virtual lab -
interactive and collaborative environment, aiming at the
promotion of both synchronous and asynchronous
communication among remote users and e-tutors, ensuring
tracking and transparency.

PARMENIDE e-course consists of different kinds of learning
objects, which have been developed for the “Fire prevention,
fire-fighting and emergencies management” course.

Procedure da adottare in
caso di allarme

Fire alarm
call point

l 1 Procedure da adottare in caso d'incendio

The fundamental learning objects are audio lessons (Fig.2)
and lecture notes (Fig.3). Lessons are structured in three
modules: Fire and prevention, Fire-fighting protection, and
: Procedure to adopt in case of fire. The timing of lessons is
Fig. 3 — Lecture notes approximately 40 minutes each. They are lessons by teacher,
recorded and divided following the topics, which can be listened and viewed “on demand’. The sides,
synchronized to the lessons, include the main concepts dealt with by the teacher, and help understanding them.

Didactic units are critical texts for in-depth study according the educational program, which supports an effective
learning process. There is a possibility for on-line use by a platform as well as a possibility to print the texts for
further off line readings. Students have a tutor, available on line, responsible for monitoring the training path
during the whole testing phase.

The pilot application consists of two prototypes: the first one is addressed to employees working in the air
transport sector, and the second one to those working in the rail transport sector.

The Pedagogical Agent, based on IA, evaluates the learner’s behavior, assigning a score to the various actions
and providing a “weighed” answer, at the end of each action. The Pilot Application, characterized by a strong
experiential component, promotes and test the knowledge acquired during the on-line course (Fig. 4).

The screen is separated into different zones: 2D simulated environment (1) where user acts demonstrating
obtained during the learning process experience and knowledge, external to the 2D environment zone for
visualization of nonverbal behavior of the virtual tutor (2), acting as supervisor and evaluator of the student’s
behavior, zone for textual representation of the questions (3), and zone (4) for textual representation of the
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agent’'s answers in the end of each action and corresponding feedback (comments, advices etc.). For each zone
is assured audio support.

The target group of users was separated into 5
classes participated in the PARMENIDE
experimentation. The duration of
experimentation was two months. The users
from all the classes attended at the seven
virtual web-based meetings and thus they were
able to exchange their experience, opinions,
and attitudes as well as to ask some questions
concerning the course, the pilot application, the
learning process as whole with the project Fig. 4 - Pilot Application
team members.

The Evaluation

The final stage of the experimentation phase comprehended evaluation and synthesis of all the elements
concerning the project realization.

In the end of the experimentation phase the users had been required to fill in questionnaires evaluating important
characteristics of the e-platform, on-line course and pilot application with values from 1 to 7, considering 1 the
lowest value and 7 the highest one.

Concerning the e-platform the general average is quite high - 5.78. As we can observe in the Graphic 1, the

lowest items are the usability for people with a low level of studies - 5.23, and the accessibility for people with
disabilities - 5.33.

There is a guide to learn its use.

It is quick to learn its use.

The platform seems friendly.

There is a possible help on-line.

It is useful for people w ithout experience in platform use.
Itis easy to learn its use.

There is a help to solve problems.

It is accessible for people w ith disabilities.

It is usable for people with a low level of studies.

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Graphic 1
The results from evaluation of the e-learning course are given in Graphic 2. As we can observe general average
is 5.47. The lowest items are the initial assessment - 5.07 and the assessment times - 5.28.
Here we have to explain that our aim from pedagogical point of view was to be assessed the behavior and

knowledge level of learners exactly in situation where they are aware of the learning aims and objectives but the
process of assessment is not fully transparent for them.

There is a final assessment.

There are clear assessment criteria.
There is a procesual assessment.
There are clear assessment tools.
There are clear assessment strategies.
There are clear assessment times.

There is an initial assessment.

4,40 4,60 4,80 5,00 5,20 5,40 5,60 5,80 6,00 6,20

Graphic 2



International Book Series "Information Science and Computing" 89

As we can observe in the graphic 3, the general average for the pilot application is very high - 6.33. The lowest
value is the integration of people - 5.57. The highest ones are the support to students - 6.90, and the
individualization - 7.00.

The pilot application individualises the learning.

The pilot application orients and support students.
The pilot application facilitates active learning.

The pilot application favours the participation.

The pilot application encourages the interaction.
The pilot application develops the understanding.
The pilot application improves motivation.

The pilot application motivates the intuition.

The pilot application arises an interdisciplinary approach.
The pilot application makes easy the interculturality.
The pilot application increases the autonomy.

The pilot application develops socialization.

The pilot application stimulates the creativity.

The pilot application inspires the integration of people.

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00 8,00

Graphic 3

The questionnaires filled in by the users showed some weaknesses of the pilot course, which could be
summarized as follows:

= Need of improvement of the didactic course complexity;
= Necessity of the development of more complex and interactive sets.

These suggestions depict the aspects for future improvement and we take as challenges in the real product
development.

At the same time, the results of experimentation manifested the following strengths of the on-line course and the
pilot application:

= From methodological point a view the course is innovative, useful and really formative;
» Method of IA is valid and innovative for learning and testing the theoretical course;
= Interaction with the IA favors the learning and the assessment;

= In respect to the evaluation of users’ learning - to have immediate reports favors the users to use the
application.

Conclusion

From the point of view of new methodological and instrumental approaches, the experimental learning
methodology permits to:

= Finalize learning, issuing concrete opportunities for diversified learning situations;

= Activate a valuable psychological contract, granting a clear definition of internal and external roles, of
relationship between roles and competence areas, practical organizational rules;
» Involve the trainee into learning, thanks to a gradual use of active didactic techniques, and of moments of

actualization of personal life (trainers, on their part, will use the same innovative modes with final users, the
operators in the sector of transport);

= Learn from practical experience through the reconstruction of dynamic didactic situations, recreating and
allowing to relive actual experiences lived by participants;
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» Learn as a research, stimulating continuous moments of discovery and having the goals of the intervention
crystal clear in mind;

= Activate learning-extrinsic and -intrinsic motivations, appealing to the potential and latent levels every person
owns.

The pervasive use of technologies in learning and training process bring us to re-think to the didactic

methodology in an “ecological approach” which considers the user the focus of the learning process and not the

technology.
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Abstract: Video analysis provides an educational, motivating, and cost-effective alternative to traditional course-
related activities in physics education. Our paper presents results from video analysis of experiments “Collision of
balls” and “Motion of a ball rolled on inclined plane” as examples to illustrate the laws of conservation of impulse
and mechanical energy.
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Introduction

Visualizations and simulations of physical phenomena have always been and will be important tool for illustrating
and understanding of physics concepts. Via visualizations techniques, such as demonstrations, simulations,
models, real-time graphs, films and video, scenarios that are otherwise too difficult to be carried out
experimentally can be explored, and processes that are not normally visible can be presented [Belcher, 2007].
The combination of video with computer display and analysis has led to a powerful and sophisticated tool based
on visual information about real physical phenomena [Lawrence, 1996; Zollman, 1994; Wagner, 1994]. Video
analysis provides an educational, motivating, and cost-effective alternative to traditional course-related activities
in physics education. Software engineers are now developing programs similar to these that are compatible with
portable handheld technologies, which should greatly increase the versatility of video analysis as an instruction
method. Such products meet the most important guidelines for the appropriate use of technology in science and
mathematics study, and the use of these products should be an element in courses for preservice science and
mathematics teachers and in professional development sessions for in-service teachers [Roth, 1992].

In our paper we use the advantage of Coach 6 system for video analysis of experiments “Collision of balls” and
“Motion of a ball rolled on inclined plane” as examples to illustrate the laws of conservation of impulse and
mechanical energy. Presented examples illustrate some of the possibilities of video analysis and show a new
alternative for checking the conservation laws.

Advantages of video analysis

Video analysis programs are powerful ways for students to analyze different physics phenomena. A number of
relatively inexpensive video analysis programs are currently available, including VideoPoint, Tracker,
VideoGraph, Physics ToolKit (formerly known as World-in-Motion), LoggerPro, Coach and Measurement-in-
Motion [Bryan, 2004].

The main advantages of video analysis are:

o Vlideo analysis methodology eliminates the most common barriers to incorporating real-world
investigations into math studies and economically facilitates authentic investigations and applications of
graphical, mathematical, and numerical representations to realworld problems and data.

o Digital video analysis has a number of virtues. At present it is one of the few readily accessible methods
for doing quantitative studies of electrostatics, thermal phenomena, and two-dimensional motions that
are not too fast to be recorded at 30 frames per second.
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A major advantage of computer-based video analysis is ease of use. When students use analysis software
to scale video frames and locate points of interest frame-by-frame, they are required to make judgments
and understand the analysis process. In addition, video software takes a great deal of the tedium out of
recording data and frees students to concentrate on the physical phenomena under study.

Another advantage is that position measurements made by video-analysis software on video images tend
to have less relative uncertainty than other types of measurements made in laboratories. Distances are
measured in pixels (short for picture elements) and then scaled into real meters using an object of
known length found in the image. Standard digital images are currently 320 pixels wide by 240 pixels
tall, so uncertainties in position measurements are only about 1%.

The versatility of video analysis is also an important feature. Any object(s) in any location that can be, or
has been, videotaped can be analyzed. Computer technology today even makes possible the video
analysis of any clip of motion “captured” from any available recording in videocassette (VHS), compact
disk (CD), and digital video disk (DVD) formats.

There is a wealth of video material showing motions that occur outside the laboratory: NASA launches,
sports events, dance performances, movie stunts, and cartoons. Students can “mark” the position of an
object in each frame of a video clip to obtain position information, and then quickly and easily produce
informative graphs of position, velocity, acceleration, force, impulse, and energy with just a click of the
mouse button. Students may either analyze video clips that are supplied by these programs, import
video clips from other sources, or produce their own video clips.

Video-analysis programs can also be configured to calculate the center of mass of a system of objects, or
a nonrigid object, based on assigned masses of system elements.

Students can analyze digital videos in many settings including residence halls, computer classrooms,
laboratories, or even under trees using laptop computers. Not still photographs, but too short to be
considered movies, these “live photos” can be played on a computer monitor at any speed, backward or
forward, at the will of the user [Teese, 2007].

If free or inexpensive software is used, video analysis can even be incorporated into homework
assignments or distance learning. The videos used in this technique are normally very short. They
should be long enough to show a phenomenon completely, but compact enough for students to analyze
with a reasonable effort.

There are three important advantages of video analysis [Bryan, 2004] over probes and sensors.
¢ Video analysis allows for study of two -dimensional motion, such as revolving objects or projectiles.

e More than one object can be analyzed in any video, which can lead to detailed comparisons of multiple
objects that are in the same system.

o Video analysis can be performed without all of the cumbersome wires and sensors associated with
MBLs.

Coach Learning and Authoring Software Environment

Coach is the software package of the multifunctional interface Coach Lab, which offers the possibility to measure
and control with a computer. The Authoring System Coach 6 gives opportunities to create multimedia activities for
students starting at primary level up to undergraduate. A Coach Activity can consist of windows with: rich texts
with teacher instructions and student reports; pictures with illustration of experiments and equipment; video clips
to illustrate phenomena or to analyze frame by frame; data presented in forms of graphs; tables; meters or digital
values; graphical or numerical models which theoretically describe science phenomena; programs to control
devices and simple control systems and web-pages to bring extra resources for students. The program is
delivered with many ready-to-go exemplary Activities. Coach with all its powerful facilities in one package is a
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unique environment for use in Biology, Chemistry, Physics, Mathematics and Technology with many different
curricula. [Coach]

“Collision of balls” and “Motion of a ball rolled on inclined plane” as examples for video based
experiments with Coach

The video measurements in Coach can be performed on digital video clips (format AVI, MOV or MPG), or on
single images (format BMP, GIF or JPG). The optimal video resolution requirements of 320 x 240 allow using a
web camera. After compression the captured video clip is open in data video window in the main window of the
current project (coach activity) file cam or car. The real life phenomena video measurements are a possibility to
apply the problem- based learning strategy with help to the computer. This paper describes how inexpensive
video analysis technology makes possible the investigation of types of motion with detail and precision that would
be incredibly difficult, if not impossible, without the use of this technology.

The main Learning objectives are: investigation the problem of collision of balls; progressive and rotational
motion, laws of conservation of impulse and mechanical energy.

The experiment “Collision of balls” usually concerns the case of equal mass collision; the two objects just
exchange velocities. During the impact these internal forces of interaction develop impulses equal in magnitude
and opposite in direction. The impulse of the ball is transferred through the system, and the ball on the other end
reacts accordingly. Generally, the impulse of the excited ball(s) will be transferred down the line on balls, exciting
an equal amount of balls at the end. For example, one ball given an initial impulse will cause one ball at the
opposite end to have the same impulse after collision (Fig.1.)
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Fig.1. Screen shot of a video analysis activity — “Collision of balls”

This demonstrates conservation of impulse in a collision involving several bodies. In practice the central collisions
of identical balls can be observed with the aid few balls on stand. All the balls are suspended on long strings and
the task is reduced to consideration of their paired collisions. Outermost balls will be pushed consequently with
identical velocity and deviated by identical angles, while all the balls between them will be in rest. It is necessary
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to note, that above mentioned consideration is true only for the case of absolutely elastic central collision of the
balls when there is no loss of energy. Actually, the total energy of the system will decrease due to air dumping,
heating of the balls, excitation of acoustic waves, etc. Therefore, the amplitude of extreme balls deviation
decreases with time and the central balls are set into the oscillatory motion. The experiment of central collisions
of identical balls can be used as example of the conservation of mechanical energy. After a ball is tossed upward,
it loses kinetic energy Ek and gains gravitational potential energy Ep as it rises; and then loses gravitational
potential energy and gains kinetic energy as it falls, such that the total mechanical energy E = Ek + Ep remains
constant at every location during the trip. Fig.1 is a screen shot of the video analysis activity and shows the
original video clip of the experiment “Collision of balls”, student’s tasks and graphical results of measuring -
kinetic and potential energy of ball 1 and ball 4, mechanical energy and total impulse with respect to time.
Additional graphs present the position on the axes x and y, velocities, impulse and accelerations components.

Students will analyse impulse and energy transformation graphs, to check the conservation laws and define and
explain the losses of energy.

The experiment “Motion of a ball rolled on inclined plane” can be used for the same purpose — to check the
conservation laws. A small steel ball is rolled down an inclined plane (fig.2). For small angle the motion of the ball
on the inclined plane is a sum of progressive and rotational motion. If ball is rolling down on inclined plane it tends
to accelerate downward, but since it may not be free to move straight down, the acceleration (change in velocity)
proceeds in the direction that decreases its height most quickly. The plane itself pushes against it, canceling
some of that acceleration, and it goes accelerating in the direction free to it that decreases the height most
quickly. Initially, the ball has only potential energy (the ball is not moving initially). Later, some of the potential
energy is transformed into kinetic energy. As it loses height, the ball gains speed, and always in such a way that
the speed gained depends only on the height lost. In this case the motion is more complex. The kinetic energy
now consists of two components connected with progressive and rotational motion.
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Fig. 2 Screen shot of a video analysis activity — “Motion of a ball rolled on inclined plane”
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Fig.2 is a screen shot of the video analysis activity and shows the original video clip of the experiment “Motion of
a ball rolled on inclined plane”, student’s tasks and graphical results for total impulse, potential, total kinetic
energy (a sum of kinetic energy connected with progressive and rotational motion) and mechanical energy of
rolling ball. Additional graphs present the position on the axes x and y, velocities, impulse and accelerations
components, kinetic energy of progressive and rotational motion.

Students will analyse complicated motion of the ball (define the progressive velocity components, moment of
inertia and angular velocity), investigate different types of kinetic energy graphs, the forces that act on the ball,
work done, impulse and energy transformation, check the conservation laws, determine and explain the losses of
energy.
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Fig.3. Screen shot of process analysis and function fit

The video analysis allows active and deeper investigation of to the processes and phenomenon, captured in the
video clip. Students can use the additional tools for analyzing the collected data- scan results, smooth (filtering
results), derivative and integral operation, signal analysis (Fourier transform), different kind approximation
(Function Fit), statistics and etc (Fig.3). From the basic data for the position and time can define other derivative
physics quantities as velocity, acceleration, force, impulse, energy and etc. Students can directly connect the real
phenomena and its analytical and graphical representation, investigate correlation between quantities, make
predictions and test them. Do this, students precise define which of the physics quantities are scalars or vectors.

Conclusion

Video analysis provides a significant pedagogical tool for the physics teacher. The motion detailed video analysis
enhanced by the discussion and active student's participation could help to improve understanding of studied
phenomena. It also brings the real experiment into mathematics and physics education in an attractive way.
Presented examples illustrate some of the possibilities of video analysis and show a new alternative for checking
the conservation laws. Students can be actively involved in the process of finding solutions to investigated
problem. In addition to its obvious benefits for physics investigations, video analysis software can be an effective
addition to mathematics instruction. Motivating the students with solving of real-world problems combined with
computer usefulness, visualizes graphs and functions that are constructed as models of real-world phenomena
are utilities to develop conceptual understanding and achieve pedagogical approach.
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OB OMbITE KONNEKTUBHOW PA3PAEOTKN YYEEHO-METONYECKUX
NPOrPAMMHBIX CUCTEM

Anekcen BonowwuH, FOpun Masux, Uropb Mpuaumu, Uropb JINTBUHEHKO

AHHOmayus: Paccmampugaromcsi 0CO6eHHOCMU C030aHUsi CMYOEHYECKUX KOMIEKMUBHBIX NPO2PaMMHbIX
npodykmos 8 sude yuebHo-memodudeckux cucmem. Onuckigaemcs onbim co30aHusi (hyHKUUOHaIbHO20 s0pa
KaK 0CHO8b! 0rs co30aHusi N0OOBHbIX cuCMeM, @ makxXe OnbIM NPUMEHEeHUsI 3Moeo sidpa 8 Kayecmee 0CHOBbI
Ons cosdaHusa obyyarowe-mecmupyrowel cucmembl no yyebHoMy Kypcy «Cucmembi U Memodbl NPUHAMUS
peweHuliy. Jatomes pekomeHOauuu no ynpasneHurd npoyeccom pa3pabomku KOMmeKmusHbIX cmyOeHYecKux
npoeKmos.

Knioyesnie cnosa: yqeGHo-MemoduquKue cucmembl, KonekmugHas paspabomka, cmyOqueCKuE/ npoekm,
meopusi NPUHSIMUST PELUEHUST, UHGhOPMALUOHHbIE MeXHOo2UU, 311eKMPOHHOe 0bpasogaHue.

ACM Classification Keywords: D.2.13 Reusable Software - Reuse models.

Conference: The paper is selected from Third International Conference "Modern (e-) Learning” MeL 2008, Varna, Bulgaria,
June-July 2008

BBepeHue

Ha koHdbepeHuumn Mel-2006 Gbimm npegcTtasneHsl [BonowuH, 2006] u onybnukoaHbl [BonowwH, 2007] nepsele
pe3ynbTaTbl paboTbl MO CO34AHMI0 CUNamu CTYAEHYECKUX KOMMEKTMBOB MOA PYKOBOACTBOM NperojaBaTens
y4ebHO-METOAMYECKNX NPOrpaMMHbIX MPOAYKTOB Ha (hakyrnbreTe KubepHeTWkM KueBCKOrO HaLMOHambHOMo
yHuBepcuteta umeHn Tapaca LlesyeHko. CoaBTopamu nybnukauwin, cTygeHTamu-paspaboTumkamu,
0TMEYanochb, YTo, BO-MEPBbIX, «XOTS COBPEMEHHbIE NporpamMMHble NpoaykTbl Ha 90% SBASIOTCA pe3ynbTaToM
KONNEKTUBHOW pa3paboTku, aTOMy Ha (paKkynbTETE HAC COBCEM He y4aT», BO-BTOPbIX, «CO3AAHNE KOMNMEKTUBHOTO
NpOrpamMMHOro NpoAayKTa, Aaxe y4ebHoro, ABNseTcs HamHoro 6omnee CroXHoOI 3afaden, Yem Kasanoch BHavane»
[BonowwwH, 2006].

WHTEpPecHo 0TMeTUTb, YTO, MO CBUAETENbCTBY CTYAEHTOB-COABTOPOB JaHHOro foknaga (cM. «MHdopmauuo 06
aBTopax»), 3a NocrefHWe [Ba rofa CUTyaLusi B paccMaTpyBaeMOM BOMPOCE Ha (hakynbTeTe 3HAYUTENbHO
ynyJwmnach (CoaBTop-NpenofaBaTtenb NUTaeT Hagexay, YTo Gnarogapst u ero ctapaHusm). Mpu BbINONHEHWUM
nabopaTopHbIX PaboT B HEKOTOPbIX Y4ebHbIX Kypcax KOMMEKTWUBHble CTYAEHYECKME MPOEKTbl YXe CTanu
06s3aTeNbHBIMY, NPUBETCTBYIOTCA MHULMATUBLI CTYAEHTOB MO CO3AaHNI0 COBMECTHbIX MPOrpaMMHbIX MPOLYKTOB
Mpy NOATOTOBKE KyPCOBbIX M AUMMOMHbIX paboT.

Ha ocHOBe nony4eHHoro onbiTa aBTopamu npu paspaboTke 0ByyatoLLe-TeCTUPYIOLLEn NPOrpaMMHON CUCTEMBI N0
kypcy «Cuctembl U MeToabl nNpuHsaTUs peleHuity (CMIMP) [BonowwH, 2001; BonowwH, MaweHrko, 2006]
MPUBOASTCA ONUCaHUS BCEX aCMeKTOB, BO3HUKAOLLMX MPW CO3OaHUM CTYAEHUYECKUX KOMMEKTUBHBIX NMPOOYKTOB:
onucaHue Lenum obyyaroLle-TecTupytoLen nporpammHon cuctemsl CMIP; onucanmne o6LLel CTPYKTYpbl MPOEKTa;
OnucaHue nporpaMmHoi 060M0YKM (SApa) CUCTEMbI; OMMUCaHMIA NporpamMmmHon cuctembl CMIP; pekomeHaaLmm
no co3gaHmio y4ebHO-MEeTOANYECKNX NPOrPaMMHBIX CUCTEM Ha OCHOBE pa3paboTaHHOro sapa; pekoMeHaaLun no
ynpaBneHuio NpoLeccoM paspaboTki KOMMEKTUBHbIX NPOrpaMMHbIX NPOAYKTOB.

Llenb co3panusa obyyatowie-TecTUpyHLLEn CUCTEMbI

KoHeuHbIM NpoayKTOM KONNeKTUBHOM pa3paboTky cTana y4ebHo-MeToanyeckas cucTema, UCnonb3ayemas B Kypce
«CuCTEMbI 1 METObI MPUHATUS PELLEHNI», CNeLManbHOCTb MHAOPMaTHKa, 3 Kypce.
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Cuctema MOXeT ObITb MCNONb30BaHa, Kak: BCIOMOraTeNbHOE CPEeACTBO BbINMOMHEHUS nabopaTopHbix pabor;
CPEeLCTBO AEMOHCTPALMM METOAOB PeLleHUs 3afay Ha NeKUMsX Kypca; CPeACTBa TECTUPOBAHUS 3HaHWI; YacTb
Kypca AUCTaHLMOHHOMO 06y4eHms. DT BO3MOXHOCTYW npeacTaBneHsl Ha Use-Case auarpamme (puc.1):

MNpoeseHue
naSopaTopHE 3 1M
KOHTPOMEHE 13 paGor

MNokas NPHMEPOE Ha

NEKUMAR
CryaeHTE | Bocnpuatve

«¥NpaEneHHes ‘-' /

a¥NpaEnEHHEn

YyaBHG-MEeTo JHMHEcKEaA CHETEME K

M Kypcy CMINF
FeweHne sananum HES

CryaeHte |, ofarowmecs = LG R,
AHSTIHUMOHHD : h OTEeTH £ 2a30am
) L N

MpenogaEaTens

b wlepacunkan
“

a¥npaeneHnes

JMCTEHUMOHHO MO My 3EME e
33 A3HHA

B 2 -
: ' s
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Puc. 1. Use-Case gnarpamma y4ebHO-METOAMYECKON CUCTEMBI Ha ©a3e co3paHHoro sapa.

TexHuueckoe 3aiaHue 6bino chopmMynmMpoOBaHO OAHWM M3 aBTOPOB, YNTAIOLLMM [aHHbIA KypC.

[o co3paHus 3Toi cUCTEMBI MPEANPUHMMANOCh HECKOMbKO NOMbITOK cO3fhaHus nogobHbIX cucteM [BonowumH,
2006]. MIMeHHO «MOMbITOK», NMOCKOMbKY MX Pe3ynbTaT HEe YOOBNETBOPS HEKOTOPLIM BaXHbIM TPEOOBaHMAM,
TakUM Kak: BO3MOXHOCTb Moaudvkaumu cucteMbl B Byadyliem; BO3MOXHOCTb A06aBMEHUs HOBbIX METOLOB
peLLeHns 3agay.

Obuwlas cTpykTypa npoekTa Obina onpedeneHa, UCXoas U3 TEXHUYECKOro 3adaHnst U CTpYKTypbl kypca CMIIP.
Kypc MmeeT MHOXECTBO MOAPA3AENoB, 3afaHMEM KaXOOrO M3 KOTOPbIX SIBMISAETCS PELIeHUEe OMpeaesieHHOro
Knacca 3agay NpUHATMS peleHuin. Takas CTpyKTypa npeameta $iBHO TpebyeT OT COnyTCTBYHOLIErO eil
METOAMYECKOro NPOrpamMMHOro NPOAYKTa CBOMCTB MOAYNIBHOCTM W pacLUMpsiEMOCTH.

To ecTb, HOBasi ciCTEMA W3HAYaNbHO MPOEKTMPOBANach C y4eTOM BO3MOXHOCTK Byaylien moaudmkaumm, B
nnaHe BO3MOXHOCTM [0OaBNEHUs HOBbIX METOAOB M Moayneid. ATn TpeGoBaHMsS W Mernn B OCHOBY
C037aBaEMOro HaMu KOMMEKTUBHOMO NPOrpaMMHOr0 NPOAyKTa.

B Havane cemecTpa W3 CTyAEHTOB, CRyLIAOWMX Kypc, Obinu M3BpaHHbI TpU apxuTekTopa (COaBTOPbI [OKMaaa,
UMEtoLLME OMbIT y4acTys B pa3paboTkax KOMnekTUBHbIX MPOEKTOB), OTBEYAIOLLME 3@ KOHEYHbIN Pe3ynbTar.

Vicxops v3 Lenei cO3AaHNS CUCTEMbI U TEXHUYECKOTO 3ajaHus, apxuTektopami Ans pa3pabotku bbina BbibpaHa
nnatgopma .NET, kak Hanbonee COOTBETCTBYIOLAS STUM LIENAM, B YaCTHOCTH, kak Hanbonee nepcnekTMBHas
ans 6yoyulei nogaepxku. 1o NpeanoyTeHMsM CTyOEHTOB, S3bIkOM pa3paboTku Obin BbibpaH si3blk C# (xoTs,
cneayet oTMeTuTb, Nnatopma .NET npefoctaBnseT BO3MOXHOCTb pa3paboTku Ha HECKOMbKKX s3bikax). Beibop
nnatgopmbl  onpegenun  TpeboBaHWe K KOMMbIOTEPY, Ha KOTOpPOM y4ebHO-MeTognyeckas cuctema: Ha
komnbloTepe formkeH ObiTb ycTaHosneH .NET Framework 2.0.
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OOwas cTpykTypa npoekTa

HavanbHoi cTagnen NPOEKTMPOBaHMS CUCTEMbI CTano noctpoeHue Use-case guarpamm, paspaboTka sgpa
CUCTEMbI U abCTpakTHBIX CTPYKTYP MOHATUI — Mogyns M MeToda. bbino oueHeHo HeobxogWmoe KonmyecTso
YYaCTHWKOB MPOEKTa, MOCMe Yero B TEYEHWEe HECKONbKUX AHer Obinu pacnpefeneHsl porm u 06s3aHHOCTM
YYaCTHUKOB NpOeKTa.

flppo obpasyeT cpedy (YHKLUMOHWPOBAHMS MOZyMei C BO3MOXHOCTbIO NapannenbHoOro pelleHns 3agady u3
pasHbIX pasgenoB kypca U obmeHa AaHHbIMU Mexay mogynsmu. Agpo npefocTaBnseT obuiye uHTepdeicsl,
cTaHgapTbl 06MeHa AaHHbIMKM, CUCTEMbI MOMOLLM U MHGOPMaLmMK O Mogynsx. Takke s4po BkntovaeT bydep —
cpenctBo obMmeHa [faHHbIMW Mexay Mmogynsmu. Bycdep MoxXeT MaHWnynupoBaTb WCXOAHBIMW - AaHHbIMU
PasnMYHOro poaa, a Takke pesynbratamm ux obpaboTku. OH npeacTaBnseT cobon «cpedy 0bUTaHUs» AaHHbIX
YPOBHS CUCTEMbI, TO €CTb AaHHbIX, K KOTOPbIM MOXET MomfyuuTb JOCTyn nobon Moaynb. Ha apxutektypHOM
ypoeHe Oychep npeacTasnsieT coboii Knacc, Co3aaHHbIn B COOTBETCTBMM ¢ naTTepHoM Singleton [Famma, 2007,
KOTOpbIV MpegocTaBnsieT MOLYNSAM MHTEpdENC 3arpysku, COXpaHeHus W Banugaunn gaHHbiX. Mtak, Bydep
NO3BONSET NPOW3BOAMUTL C [AHHLIMW YPOBHS MPUIOXEHUS CReAytoLme onepauuu: COXpaHeHWe AaHHbIX W3
moaynei B Oydep; aBTOMaTM4eCKOE COXpaHeHne pesynbTaToB paboTel Moayns B 6ydep nocne 3aBepLUeHns ero
paboTbl; 3arpyska AaHHbIX B Moaynb u3 Bydepa (3arpyska noboro 13 JOCTYNHbIX AaHHbIX; 3arpyska AaHHbIX,
YAOBMNETBOPSIOLLMX ONpefeneHHbIM YCNoBMAM); CO3AaHWe NOoNb30BaTENEM HOBbIX 9K3EMMSAPOB AaHHbIX;
peAaKkTUpOBaHWe [AaHHbIX; BBEAEHME [AaHHbIX MOMb30BaTeNleM BPYYHYH (CriyyailHas reHepauus AaHHbIX;
COXpaHeHue JaHHbIX Oydepa B chaiin).

Ha puc. 2 npegcTaBneH nonb3oBaTenbCkuii MHTEpdenc pabotsl ¢ Gydepom:

® 3arpyska JaHHbIX
HazsaHue Tun CogepiaHuqe
» \.Iector | O _[_1 ,_2,3]_
‘Scalar o {6
| Mati | B |n2E

[weun | [owms

rr—
| 0

Ypanute Boe I
]

CDHDaHHTb H3IMEHEHHA

Puc. 2. Monb3oBaTenbekuin nHTepdeic paboTbl ¢ 6ydepom.

OnpegeneHHas rmbkocTtb paboTsl ¢ Bychepom 3acTaBuna yCTaHOBUTb HEKOTOPbIE OFPaHNYEHNS HA TUMbI AAHHBIX,
noanexawx nomewleHnto B Bydep. bbin cosgaH abetpakTHbil knace — BufferData, npeacrasnstowmin cobon
eanHuLy Hdopmaumv B Bydepe. Kaxablin HacnegHWK 3TOro knacca nogaepxuBaeT, B YaCTHOCTM, BOMOXHOCTb
peaaKkTMpoOBaHNS B ANHaMUYecKku reHepupyemom anemeHTe UserControl. Kak BUAHO W3 pUC. 2, OH UMEET MKOHKY
Ans otobpaxeHus TMna gaHHbIX (none «Tun» B Tabnuue), a Takke MOXeT oTobpaxaTb CBOE COLEpXMMOe B
Buge ctpoku (none «Cogepxumoe» B Tabnuue). [Ans yyebHo-meToamyeckomn cuctembl no kypcy CMIP 6bino
NMPUHATO OrpaHNYMTLCS TpeMs kraccamu- HacneaHukamu BufferData: ckansp, Bektop, matpuua.

OpHako BaXHO TO, YTO 3TK KNacchl ABNAKTCS generic-KnaccaMM. Enaro,u,apﬂ 9TOMY, p83pa60T‘-WIK Moayna umeet
BO3MOXHOCTb OYE€Hb MPOCTO CO34aBaTb [AOCTATOYHO OonbLIOA Knacc TWUMOB, pa60Ta+om,V|x C 6deepOM.
Hanpmmep: BEKTOPbI LienbIX YCen, MaTpuLbl BELWECTBEHHbIX, CKanAapbl-TOYKKU, a TakKke MHOXECTBO APYIUX.



100 Methodologies and Tools of the Modern (e-) Learning

KoHeuHo xe, npuBeAeHHbIe TPU Knacca He SBNATCS OrpaHUYEHUAMN 4N 9Apa, a NULLb Ans CO3AaHHON Ha ero
Gase cuctembl. [JobaBneHne HOBbIX KNAcCOB He COCTABMT OGOMbLUMX TPYAHOCTEN MOCMe 3HAKoMCTBa C
apXMTEKTYpon siapa.

OnucaHHas apxuTeKTypa Takke MO3BONSIET NErko Co3faBaTb METOfbl TECTUPOBaHWS 3HAHUA MO CXeme
«MOMyYeHNe UCXOAHbIX AAHHbIX — pPelleHWe 3a4auu «BPYYHYO» — BBOA PELUeHUs — CPaBHEHWE BBEAEHHbIX
pPEe3ynbTaToB C NPOrpaMMHbIM PELLEHNEM 3afaun», YTO SBMSETCS AOCTATOMHO YAOOHbIM CrOCOBOM MpOBEPKY
HaBbIKOB CTyeHTOB. Pa3paboTky KOHKPETHbIX METOAOB TECTUPOBaHWs Oblo peleHo NPefocTaBUTb
pa3paboTunkam Mozyren, on1caB fuLb PEKOMEHZALMN B TEXHNYECKOM 3aAaHuNM.

Pe3ynbTaTbl NpOEKTUpOBaHUS sigpa W abCTPaKTHBIX CTPYKTYpP NErnM B OCHOBY TEXHWYECKOrO 3afaHus Ans
PYKOBOAMUTENEN rpynn pa3paboTkm Moaynei. 3agaHus copepxani auarpamMmmbl abCTpakTHbIX KIaccoB, OnucaHue
MoZenu moaynst (CroBecHoe U B BUAE Anarpamm).

AGCTpaKTHaﬂ CXema pa6OTbI OTAEenbHOro Moayns M306pa>KeHa Ha puC. 3.

Lo 3aepysku modyns Paboma modyns ! [Mocne 3akpbimusi Modyns
MeTog (Optional) __,| i + |, PesynbTar unu uigpopmaLis o
, | Mopyne : €ro oTCyTCTBIM
[laHHble (Optional) __| : Y
E A E
! A 4 '
i MeToa!

Bydep (3arpyaka u3 daiina — Monb3oBaterb
yepes bydep)

Puc. 3. AbcTpakTHas CTpyKTypa Moaynsi.

fAnpo kak 6asnc ana pa3paboTku 00y4aKoLWmUX cucTem

Ha HauanbHoi CTaguv NpoeKTMPOBaHNS ObIN0 NPUHATO PeLLeHre He CneLmanuanpoBaTh HUKOMM 0Bpasom sapo
CUCTEMbI MOA  KOHKpeTHble anroputmbl kypca CMIMP. Takum obpasom, apxuTekTypa sgpa CUCTEMbI
OPWEHTMPOBAHA NULLb Ha CTPYKTYPY Kypca. KOHKPETUKY e pellaeMblX 3afay 3afaeT NnLb TOT Habop BHELLHWX
MOZyNen, KOTOPbIN JOCTYNEH S4pY 415 UCMOMNb30BaHMs.

/IMEHHO 3TO CBOWCTBO siApa CMCTEMbl MO3BONSIET MCMONb30BaTb €70 Kak OCHOBY Ansi pa3paboTkn yvebHo-
METOAMYECKNX CUCTEM ANS NPUKNaAHbIX KYPCOB, UMEIOLLIMX MOAXOASALLYI0 CTPYKTYPY, MPEACTaBNEHHYHO Ha puc. 4.
[na ygobctea paccMoTpeHo 2 krnacca 3agad. Ha camom gene mx KOnmW4ecTBO OrpaHMYeHO MULb CTPYKTYPOi
Kypca.

To ecTb, NPUKNaZHOM Kypc [OMKEH paccMaTpuBaTb HECKOMbKO KMacCoB 3afjady, Ans KaXaoro W3 KOTOpbIX
CYLLECTBYET OnpeaeneHHblii Habop MEeTOOB (UMK anropuUTMOB) X pelleHus. Mpu 3TOM pesynbTaThl peLLeHNns
3a/1a4 OfIHWX KNacCOB MOTYT CMYXMTb BXOAHbIMU AAHHBIMU [IN1S1 PELLEHNS 3a[a4 13 Apyroro knacca.

CTpyKTypa MOAyns, OTBEYAIOLLEro 3a KOHKPETHbII Kace 3afad, NOCTPOEHa TakuM 06pasoM, YTO SAPO MOXET

aBTOMaTH4eCckn onpenennTb He TONbKO Hannyme Moayns, a  HEKOTOPbIe MHbIE €ro XapakTepUCTUKK. Hanpmmep,
CMUCOK peann3oBaHHbIX METOO0B, CNNCOK aBTOPOB, pasaeribl NOMOLWKM U MHOroe Apyroe.

[ins HaxoxaeHUs MOAynei, SAPO CKaHUPYET COOTBETCTBYIOLLYIO NAMKy Ha Hamuuue NOAXOASLMX AMHAMUYECKN
noarpyxaembix 6ubnuotek. B HUX SApO WLLET peanusaumu Mogyneit n ux MeToaos. /3enekas mMeTagaHHble 13
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3TUX OBMBNIMOTEK, MOXHO ONPeAenUTb MHOXECTBO XapakTepucTUK Mogynen. Fpkon AemoHcTpauuen
NPenMyLLECTB 3TOr0 NOAX0Ma eCTb AMHAMUYECKMA TEHEPUPYEMOE MEHIO (pUC. 5).
Takum 0bpasom, 4ns NpucnocobneHns AaHHOTO AApa K PELLEHMIO 3afjay KOHKPETHOro kypca, Heobxoauma nuLub

peanusauua Tpe6yeM0ro Y1Crna NPOEKTOB, CO3AaHHbIX NO npedocTtaBnAemMomMy ma6n0Hy (0 wabnoHe 6yneT
CKa3aHo I'IOS)KG) 1 npeacrtaBnAvolLnuM oTaeNbHbIE KNacChbl 3adad.

NpHENSAHOA kP

Knacc zanaq 1 Enacc sana4 2

MeTon peweHna 1

| MeTon pewenna 1 |

| MeTon peweHHa 2 > | Memonipeyenmsz >

T e
N s

Puc. 4. CtpykTypa Kypca.

) Yue 6Ho-meToguueCKan cHCTeMa no kypey CMITE

Mogynn ‘ Morowe

EHHGDHDIE OTHOWEHKA

WYHELHH KONNEKTHEHOM NONESHOCTH

KoHBHMMETEN H KOMMPOMHCCE]

TTPHHATHE PELIEHHH B HEHETEMX YCNOBHAX

TTPHHATHE PELIEHHE B YCNDBMAX HEOMPEAENEHHOCTH H PHCKA

MeToab! 06paBOTM 3KCMEPTHOA MHDOPMALHA

MHOrOKPHTERHANEHBIE 33A84H CITKPBITE MOAY

TecThl
METOA TOMKH YAOBNETEOPEHHA

MeToabl ronocosaHHA

METOA NOCNEACBATENEHOMD BE0AA OrPaHHHEHHH
METOA NOCNEADBATENEHELX YCTYTION
MeToA BBIBOPE € YHETOM KOMMHECTES AOMHHHEYHILUMX KIHTEPHES

METOA HABANEHDH TOYKK

Puc. 5. BHeLHui By rMaBHOTO MEHIO CUCTEMBI.

MacwTabupyeMocTb CUCTEMbI

Kak y»xe GbIno ckasaHo, cucTema Bbinia CnpoekTMpoBaHa C YYeTOM pacluMpeHns ee PYHKUMOHANBHOCTM B NnaHe
[06aBNeHNs BO3MOXHOCTEN PELLEHIS! HOBbIX KNaccoB 3aay (MacluTabupyeMocTb Mo MOAyNsM/TeMam), a Takke
METOJOB PeLLUEeHNs CyLecTBYIOWMX 3aaay (MacluTabupyeMocTb Mo MeTozam).

[ns paclumMpeHust knacca pellaemblx 3adady HeoBXOAMMO: €037aTb HOBbIA MPOEKT MOAYMS, B KOTOPOM
peanuayTCs 3aNoXeHHbIe Ha 3Tane NPOeKTUPOBaHMS aBCTPaKTHbIE KNACChl; CKOMMUMMPOBATL AaHHbIA NPOEKT B
6ubnuoteky; nobasuTb rotoByld GUONMOTEKy B Mamky NnarkMHOB (BOMONMHEHMiA) cuctembl. Mocrie 3amycka
MPOrpamMMHOr0  KOMMnekca, HoBasi (DyHKUMOHAmNbHOCTL ByAeT aBTOMaTWyeck JobGaBneHa B rMaBHOE MEHIO
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npoekTta. Co3aaHme NpoekTa HOBOMO MOAYNS BO3MOXHO Cpa3y Mnocre 03HAKOMIEHUS C TEXHUYECKM 3aJaHUEM
ANs pyKOBOAUTENEN NPOEKTOB, 0AHAKO Ans elye 60MbLuero yNpoLLeHns 1 yCkopeHusi npoLiecca paspaboTkn Gbin
co3gaH WwabnoH npoekta mogyns. Takum o6pa3om, CO3AaTeno HOBOr0 MOAyNs Heobxoaumo NMWlb Co3gaThb
HOBbIN MPOEKT C WCMONb30BaHMEM 3TOroO WabnoHa W peanu3oBaTb ONUCaHHbIE B HeM knacchl. [lobaBneHve
HOBbIX METOAOB pelleHns 3aday  (paclMpseMoCTb MO MEeToAaMm) peannusyetcsi Heckonbko uHave. OHO He
TpebyeT 03HaKOMIeHUs C 0bLiei CTPYKTYPON NpoeKTa, a Nb 3HAaKOMCTBa ¢ abCTpakTHbIM KnaccoM MeToaa
koHKpeTHoro mogyns. OpHako [oGaBreHWe HOBbIX METOLOB B CYLIECTBYHOLWMA Mogynb TpebyeT Hanmuns
NCXOAHbIX KOLOB NPOEKTa MOAYNS M npeanonaraet paboTy B 3ToM npoekTe. B kaxaom npoekte mogyns (a Takke
n B WwabnoHe npoekTa) Haxoautca nanka Methods, B KOTOpPOM HaxogaTcs daiinbl KNAaccoB METOAOB PELLEHMS
3ajay JaHHOro Moayns — no ogHomy hainny ans kaxaoro metoga. CobetBeHHO, gobaBneHne HOBOro Metoaa
3akntoyaetcs B fobaBneHnn B 3Ty nanky HOBOrO (haina, B koTopom ByaeT peann3oBaH knacc Metoaa. Ilocne
aToro TpebyeTcs nepekoMnUnALMS NpoekTa.

anaBneHMe npoueccom co3aaHnuAa CUCTeMbl

OpraHusauust  mpouecca  CO3[aHWsl  CUCTeMbl  MMEET  TPEXYPOBHEBYID — MEepapXuuyeckyld  CTPYKTYpY.
Bo rnase c030aBaeMol CUCTEMbl CTOAT 3 CUCTEMHbIX apXuTeKTopa, B 0BS3aHHOCTU KOTOPbIX BXOAMT
opraHu3aLMs npolecca pa3paboTkM, CO3OaHMe fapa  CUCTEMbI, MOMHOE MPOEKTUPOBAHUE CUCTEMbI,
TECTMPOBAHME, OTNAaKa, KOHCYNbTUPOBAHIME HINKECTOALLMX Pa3pabOTUMKOB.

Ha ypoBeHb HIke HaxoaaTcs pa3paboTumky, Kaxabli U3 KOTOPbIX OTBEYAET 3a CO34aHWe OTAENLHOMO MOZYns 1
opraHusauo paboTbl BHYTPK CBOEN MpynMbI.

Mockonbky CMCTEMA COCTOMUT U3 SAPA U MHOXECTBA MOAYNei, NpeACcTaBneHHbIX B (hopMe MnarvHoB, Hanuume
WnM OTCYTCTBME OTAEMbHO B3ATOrO MOAYMS He BNMSIET HA paboToCnocOBHOCTb ApYrMX MOAYMEN U CUCTEMbI B
LIeNIoM.

BaXHbIM MOMEHTOM SIBMSIETCS MOTMBALWS CTYAEHTOB K y4acTWKO B MPOeKTe W CO3AAHMI0 paboTocnocoBHOro
Mozyns. K yyactuio B NpoekTe NpuBnekanuch He Bce CTYAEHTLI NOTOKa, a nuwb 20 Yenosek, kotopble Bbinu, no
KpaiHen Mepe, 3HaKOMbl C TEXHOMNOMMSIMK, UCMONb3yeMbIMU MU pa3paboTke, YTo coctaBurno okono 40% ot
yucrna CTyeHTOB MoTOKa. Tak Kak y4yacTue B MPOeKTe SBMSANOCh [OOPOBOMbHBIM, TO MOTUBALMEN B [aHHOM
CUTyaLMW BbICTYNWNA BO3MOXHOCTb MONMy4uTb Goree WHTEPECHOe 3afaHue, YeM nabopaTopHble paboThbl,
KOTOpble Aenanucb MHOTO FET MOAPSA, a Takke MOMyYuTb OMbIT y4acTWst B MacluTaGHOM KOMNEKTUBHO
paspaboTke. HemanoBaxHyto porb Cbirpana nepeoHavanbHasi OPUEHTALMS HA MUCMONb30BaHWe NPOrPaMMHOT0
npoayKTa B CTeHax y4eGHOro 3aBefeHus.

M3-3a Gonblworo KonmmMyectsa MOAYNeW, a, COOTBETCTBEHHO, WM YYaCTHUKOB MPOEKTa, HeobxoaumbiM Obino
NCronb30BaHWe HeKUX CPeaCTB opraHn3auun paboTsl. PAacCcMOTPEB HECKOMBKO BapiaHTOB, Mbl OCTAHOBMIUCH Ha
WHTepHeT-pecypce http://www.assembla.com, HeobxogumeIM ycroBueM paboTbl C KOTOPbIM SBASIETCA ML
Hanuue poctyna K WHTepHeTy. C ero momowWpbl CTano BO3MOXHbIM: PacnpoCTpaHEHWe aKTyarbHOW
[OKYMEHTALWKW; pacnpoCTpaHeHne NOCNeaHUX BEPCUiA sigpa CUCTEMBI; HadHaueHre 3afaHni pabounm rpynnam;
nomny4eHne OTYETHOCTEN OT PYKOBOAMTENEN rPynn; KOHCYNbTaLMy apXMTEKTOPOB U NpenoaaBaTens Kypca.

PekomeHaauum no co3aaHuto y4eOHO-MeToANYECKMX CUCTEM Ha Dase «aapay»

lMockonbKy S4p0 MOXET BbITb MCNONb30BaHO A/151 pa3paboTki y4eBHO-METOANYECKMX CUCTEM A1 MPOU3BOSbHBIX
(COOTBETCTBEHHO CTPYKTYpMPOBAaHHbIX) KypcoB. Kak cosgatenu sgpa M npuMepa TakoW CUCTEMbI, aBTOPb
CYMTAIOT LenecoobpasHbiM AaTb pekoMeHaaumm anst paspaboTku nogobHbIX cucteM Ha 6ase npegocTaBnseMoro
sgpa:

1. Mcnonb3oBaTh MepapXuyeckyto CUCTEMY OpraHu3aLui paboT, ONUCaHHYHO BbiLLe.

2. Paspabotumkam mogynen HeobxoaMMo HauMHaTb 3HAKOMCTBO C TEOpMEN CBOMX 3adady C Havana npouecca
pa3paboTku, Ans Yero Heobxoaumo obecneynTb pa3paboTyMKOB METOAMYECKON NMTEPaTypon (B LaHHOM
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cnyyae [BonowwH, MauweHko, 2006], [BomowwH, 2001]) # BO3MOXHOCTbIO KOHCYMNbTUPOBAHUS Y
npenogasatens.

w

cnonb3oBatb I'Ipe,EI,OCTaBJ'IeHHbIVI CTaH,EI,apTHbII7I wabnoH MOAynA Kak OCHOBY Ans COBCTBEHHbBIX MOﬂyJ'IeVI.

>

Mcnonb3oBaTb cpeacTea KOHTPONS BepCuii pa3paboTku, NepUOLNYECcKM TLLATENBHO TECTUPOBATL MOAYM.

(S}

. CTporo onpefenuTb CpPOKM BbINOMHEHUS pa3nuyHbIX YacTeil paboTbl (paspaboTka BKU3yarbHOro MHTEpdeiica
MOpynsi, onpeaeneHne abeTpakTHOro MeToAa, paspaboTka METOLOB).

o

ﬂo,u,,qepmwsaTb MOCTOSHHBIN KOHTAKT Mexay pa3pa6OT‘-WIKaMI/1 Monyneﬁ N pykoBOOUTENAMMU NPOEKTA.
7. He nbiTatbca cnegoBaTh BCEM NyHKTaM O4HOBPEMEHHO.

3aknioyeHue

Ha koHdepeHuymn Mel-2006 npeseHToBanock y4ebHoe nocobue [BonowwuH, MaweHko, 2006], nposoamnacs
JOEMOHCTpaUMs «HyneBo» Bepcun y4ebHO-METOAMYECcKoi nporpammHoi cuctembl. Mocobue 3a npoweplee
Bpems npowno anpobauuio B y4ebHOM npouecce MHOTUX BY30B YKpauHbl, ObIfo MOMOXMTENBHO OLEHEHO
Hay4YHO-NeAarornvyeckon OBLIECTBEHHOCTbIO YKpauHbl Kak NepBOe AOCTATOYHO MOSTHOE W3NOXEHUE Teopuw
NPUHATUS peLleHnin ang HanpaeneHus «lpuknagHas matematikay, cneyuansHocTb «MHdopmaTuka». ABTOPLI
nocobus nnaHupytT K koHUy 2008 roga nepensgath UCMPABMEHHYK U AONOIHEHHYD BEPCUIO, K KOTOPOi ByaeT
MPUINOXeH ANUCK C ONUCAHHBIMM Bbille NPUKNagHbIM NPOrpaMMHbIM NPOAYKTOM «CUCTEMBI U METOAbI MPUHATMS
peLLeHn» 1 NporpamMmmHoi 060MoUKoN (SAPOM) Ans co3naHus NnogobHbIX yyebHo-MeToamueckux cuctem. B 2009
rogy nnaHupyeTcs BbINyCTUTb Bepcuio y4eBHOro nocobus Ha pycckom S3bike.

BnarogapHocTu

ABTOpbI BbIpaxaloT 6narogapHoCcTb BCeM pa3paboTunMkaM OTAEnbHbIX MOAynen NporpamMMHON CUCTEMbl —
CTyOeHTaM TpeTbero kypca thakynbteTta kubepHeTukn KueBckoro HaumMoHanbHOro yHuBepeuTeTa umeHn Tapaca
LLleByeHko (cneynanbHOCTb WHOpMaTHKa), OCOBEHHO pykoBoguTensm rpynn - Jlosuukomy [Omutpuo,
YmaHckomy Butanuio, bepesany Anekceto , Kpusonany Anapeto, Muxaiinosy lNaeny.
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MOAENUPOBAHWUE KAK METOA U CPEACTBO COBEPLULEHCTBOBAHUA
CUCTEMbI OBYHEHUA

Enena Baxtuna, Anekcangp Boctpyxuu

AHHOMauyus: B cmambe paccmampugaemcs npobnema nosbieHust sghgoekmusHocmu 0by4yeHuss cmyOeHmos.
lns ee peweHus npednacaemcsi pacwupumb OYHKUUOHaIbHbIE 803MOXHOCMU MPaOUYUOHHOU cucmeMb|
0byyeHusi 3a cyem UCNOMb308aHUS MPEHUH208bIX Memod08, OCHOBaHHBIX Ha NPUBEYEHUU pPecypcos
UHPOPMaUUOHHO-KOMMYHUKaUUOHHBIX — mexHomoaul.  BbideneHbl  Kpumepuu  oueHKku  Qudakmudeckol
3hhekmusHOCMU UHMe2payuU Ho8bIX 31eMeHmMos 8 MpaduyUOHHYI0 cucmeMy 0byYeHUs.

Knroueenie cnosa: dudakmuyeckas cucmema, 1abopamopHbill npakmukyMm, 2yMaHu3ayus npoyecca 0byqeHus,
gupmyanbHbIll  dKcnepumeHm, cpeda CXeMomexHu4Yeckoeo ModenuposaHus, Audakmuyeckue —3adadu
modenuposaHusi, KoMniexkcHas nabopamopHo-npakmuyeckasi paboma.

ACM Classification Keywords: K.3.1 Computer Uses in Education, J.2 Physical Sciences and Engineering.

Conference: The paper is selected from Third International Conference "Modern (e-) Learning” MeL 2008, Varna, Bulgaria,
June-July 2008

BBepeHue

3aHMmasCh U3yyeHneMm 3BOMOLMM Npouecca 0byYeHUs B YCOBMSIX MOCTOSAHHOTO pocta o6bema WHdopmaLmm n
COKpALLEHNs] BPEMEHW Ha ee YCBOEHME, Mbl MPOAHANM3MpOBani Pas3BUTUE TUMWYHBIX AWMAAKTUYECKUX CMCTEM
(OC), 1.e. cuctem obyyeHus. Onupasicb Ha MONOXKEHWE O TOM, YTO OCHOBHbIM KPUTEPUEM MPOrPECCHBHOTO
pasBUTUS cUCTeMbl OOYYeHWs, Kak YacCTHOTO Cry4ast COLMarbHOM CUCTEMbI, SBNSETCS ryMaHuTapHbin [1],
onpejenunu ero nokasaTenu: BbIBNEHWE U UCMOMNb30BaHWE He3adelCTBOBAHHbIX NCUXOMOTUYECKUX PECYpPCOB
cyObekToB 00pa3oBaTenbHOr0 npouecca (BHYTPEHHWA) U MPUBMEYEHWE MEPCNEKTUBHBLIX WHCTPYMEHTAbHbIX
cpeactB 1 metodoB (BHewHui) [2]. Camo xe passute [C npoucxogut MyTeM B3aMMOCBSI3aHHbIX
npeobpa3oBaHN BCEX €€ KOMMOHEHTOB: LENEBOr0, COLEPXaTeNbHOro, OpraHu3aLyoHHO-METOAMYECKOTO M
aHaNUTUKO-PEe3yNbTaTUBHOTO.

Byaem vcxoguTb U3 MONOXEHUs, YTO Kaxhas KOHKpeTHas mogudukaums [C umeeT BnonHe onpepeneHHble
BO3MOXHOCTW AN AOCTWXEHUS NpenmnornaraemMoro pesynbrata. OTW BO3MOXHOCTU XKECTKO 06YCrOBIeHb
KOHKPETHbIMW ~ XapaKTEPUCTUKAMM CUCTEMbI. [lpuMeHuTENbHO K cucteme 0byuyeHus B.MM.  Bbecnanbko
hOpMynnUpyeT 3TO YTBEPKAEHME KaK «3aKOH COXPAHEHWS» W Ha3blBAaeT €ro «nepBbiM U €AMHCTBEHHbIM B
ONOAKTUKE 3aKOHOM, YTBEPXKAAOWMM, UTO ... KaxOblM JWOakTUYEckun npouecc obnagaeT BromHe
onpefeneHHbIMU  NPUHLMNKAMBHBIMU  BO3MOXHOCTAMW N0 Ka4yecTBY (POPMMPOBAHUS Y YYalLMXCH 3HaHMM,
YMEHUI, HaBbLIKOB 3a 3aaHHoe Bpems» [3].

OTO 03HAYaEeT, YTO ECNW Mbl XOTUM NONYYUTb Pe3ynbTaThl 00y4YeHUs 3a4aHHOTO YPOBHS W Ka4yecTBa, TO AOKHbI
no3abotuteca 0 cooteetcTaylowen [C, (PyHKUMOHMPOBAHWE KOTOPOM OOECMEYUUT HYXHYK HanpaBieHHOCTb U
WHTEHCMBHOCTb NMEAArornyeckoro npouecca. Takum 06pa3om, ecnv cuctema — 310 CpPeLCcTBO AOCTUKEHNS Lienu,
TO cnpaBeanuBo M 0bpaTHOE YTBEPXAEHME: YCMELHOCTb pedynbTaTta 0byyatoLlero BO3AENCTBIS onpeaenseTcs
(OYHKLMOHMPYIOLLEN CMCTEMON 0ByYeHN.

MO,EI,GJWIpOBaHVIe KaK MeTo4 U cpeacTBO COBepLUeHCTBOBAHNA CUCTeMbI OGy‘-IGHVIFl

B aTo cTatbe Mbl PacCMOTPUM TOMbKO OPraHU3aLMOHHO-MeToanYeckuin komnoHeHT [1C Ha npumepe
nabopaTopHOrO MpakTUKyma MO WHTErpUPOBAHHOMY KYpPCy «OMEKTPOTEXHUKM W SNEKTPOHUKM® B CUCTEME
Knaccu4eckoro By30BCKOro 06pasoBaHus.
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OucumnnnHa «OnekTpoTexHWKa M SNEKTPOHUKA» npefHasHaveHa Ans OBLLEUHXEHEPHOW W TeOpeTUYECKO
NOArOTOBKM CTYZEHTOB BbICLUMX Y4EOHbIX 3aBefeHUiA, 0DyYatoLLMXC N0 HE3NEKTPOTEXHUYECKUM UHXEHEPHBIM
cneunanbHOCTAM. XapakTep COAepXaHus AUCUMNAMHBI — LieNOCTHbIN JIOrMKO-AoKasaTesbHbIn. 1S 0CBOEHNS
TaKoro COAEPXaHUs NpeanoyTUTeNbHbl Creaylowme CucTeMbl MEeTOAOB M (opM 0BydveHus: npobnemHo-
co00LLAKLLEro Ha NEKUMSX U SKCTIEPUMEHTANBHOTO UCCreaoBaHus Ha nabopaTopHoM npaktukyme [4]. Mpuyem
npakTuka npeobnafaet B KONMWYECTBEHHOM OTHOLEHWW: 60% ayauTOpHbIX 3aHATUI OTBOAATCS B yvyebHOM
nnaHe Ha nposeaeHne nabopatopHbix paboT. Ha aTux 3aHATUSAX UMEoTCs BCe HeODXOaMMbIE AUAAKTUYECKNE U
NCUXONMOMMYECKNE  YCROBMSI ANA  peanu3auun  NIMYHOCTHO-AEATENbHOCTHOTO noaxoga B 00yyYeHWn 1
OCYLLECTBNEHNS CYOBEKT-CyObEKTHBIX OTHOLLEHUIA MeXaY CTyAEHTaMu W NpenogaBaTenieM, YTO O4YeHb BaXHO C
TOYKM 3pEHINs TyMaHu3aLmm npolecca obyyeHns, KoTopas 3aknio4aeTcs B CO3AaHNM YCNOBUIA ANS akTyanu3aumm
W pa3BuTUS CNOCOBHOCTEN, CYLLHOCTHbIX CUN CyBBEKTOB 3TOr0 npoLiecca. Mo3aToMy Mbl OCTAHOBUMCS UMEHHO Ha
nabopaTopHOM NpaKTUKyMe.

Onupasicb Ha uMetoLytocs MaTtepuanbHylo 6a3y — yHuBepcanbHble NnabopaTopHble CTeHAbl, KOMMIEKTbI
WHCTPYKLUMA 1 METOAMYECKUX PEKOMEeHAALMA K HUM, Mbl PELIWMnW YCOBEPLIEHCTBOBATb TEXHWUKY WM METOAWKY
npoBeaeHns NabopaTopHOro JKCMepUMEHTa 3a CHET WCMONb30BaHUS KOMMBIOTEPHOTO MogenupoBaHus. Moyemy
Mbl NPEANONOXMIKN, YTO UMEHHO KOMMbLIOTEPHOE MOAENMPOBaHWE CrnoCOBCTBYET MOBbILLEHNIO 3((EKTUBHOCTH
npouecca obyyeHnsa? Ytobbl OTBETWTH Ha 3TOT BOMpoc obpaTumcs K pesynbTataMm uccnegoeaHus B.O.
LUtenHOepra B 06nactM WHCTPYMEHTANbHOW AMAAKTWKM. «PasBuTe AMAAKTMKWA MOLNO MO MyTU CO3haHuMs
Pa3nMYHbIX OpraHM3aLMOHHO-METOAMYECKIX (hopM npouecca 0byyeHuns: NpobnemMHOro, MoayNbHOro, MPOEKTHOMO
1 T.0. HECOMHEHHO, CO3aaHHble (hopMbl 06y4EHMS Chirpanit ONPeAeNEHHYI0 POrb B MOBLILLEHUM 3 dEKTUBHOCTH
0by4yeHus:, HO, yuuTbIBas, YTO OCHOBHbIE 3afayun 0Oy4YeHWs peLlarTCs Ha YPOBHE MUKPOTEXHONOMAW npouecca
BOCMPUATUSA, NepepaboTki N NPUMEHEHUS 3HAHWUI yYaLLMMUCS, rNaBHble 6apbepbl MOBbILLEHNS 3(EKTUBHOCTH
obyyeHns OCTanmMCb He MNpeodoneHHbIMU. JTU Bapbepbl — HEAOCTATOUHbIM O06bEM  MOAENMPYHOLLMX
ONOaKTUYECKUX CPeacTB B cocTaBe obecneveHns y4ebHOro npouecca, U HeOCTaTOMHbIE 3HAHWUS O MeXaHW3Max
MbILUMEHNS YenoBeKa WM aHTPOMOMOrMYECKUX OCHOBaHUAX AuaakTuku»[5]. [eno B TOM, YTO caM MeTOA
MOZENMPOBaHMUs B COBOKYMHOCTW C COBPEMEHHBIMU CPECTBaMU €0 peanusauun 3aLeiCTBYIOT OAHOBPEMEHHO
HECKOMbKO KaHanoB CBA3N MeXZy BHELUHUM W BHYTPEHHWM nnaHamu yyebHOW OesTenbHOCTW. Ha ocHoBaHuu
9TOr0 CO3Aal0TCH HEObX0aNMbIE NCUXONOro-auaakTUYeckue YCroBIS ANS CYLLECTBEHHOIO MOBbILIEHNS CTENeH
CamMOCTOSTENbHOCTU B MO3HABATENbHOM [eATenbHOCTU CTYAEHTOB, YTO B CBOKW O4epedb MOBbILIAET ee
3hHEKTUBHOCTD.

Kak 13BECTHO, KOMMblOTEpHble Mogenu C GOonblUMM AMana3oHoM Perynmpyemblx napameTpoB SBASOTCS
HarnsgHbIM - MPEACTABNEHMEM  YMCTEHHbIX METOZOB, OTPaXKalWMX 3aKOHbl, TEOPeMbl W MPUHLMMbI
ANEKTPOTEXHUKM. DTV MOAENM 3afeACTBYIOT UMUTALIMOHHYO hOpMY 0BY4YEHMS Yepes NPpoBeaAEHNE BUPTYaNbHOrO
3KCMEepUMEHTa, KOTOPbIA, C OfIHOI CTOPOHbI, TOTOBUT CTYAEHTA K peanbHOMY 3KCMIEPUMEHTY: TPEHUPYET B ero
MpoBeAEHNM 1 AaeT npeaBapuTenbHble PesynbTaTbl, N03BONSOLME B AaNbHENLIEM aHANM3NPOBaTL Pe3ynbTaThl
peanbHoro akcnepumeHTa. C Apyron CTOPOHbI, BUPTYanbHbIA 3KCEPUMEHT 06N1afaeT BO3MOXHOCTSIMU, KOTOPbIE
WCKITIOYAIOTCS B pearibHoM:

- MOaennposaHue aBapMI7IHbIX pexnmon pa6OTbI,

- 3aMedNieHNe WNW YCKOPEHWe SNEKTPOMArHUTHbIX SIBMEHWA 1M MPOLECCOB B NEKTPUYECKUX LENsX U
MNEeKTPOTEXHNYECKMX YCTPONCTBAX, YTO CrOCOBCTBYET Bonee rybokoMy 1X MOHUMAHMIO.

Bbigenum  gmpaktudeckue  3agaud,  KoTopble  LienecoobpasHo pewatb € MOMOLLUbI  KOMMbIOTEPHOMO
MOZJEnNMpoBaHus Npu 0by4eHnn CTyAEHTOB HEINEKTPOTEXHUYECKIX CreLMarnbHOCTEN:

- BbINOSTHEHWE 3KCMEPUMEHTA B BUPTyarbHOW Cpefe B Ka4yecTBe CaMOCTOATENbHOM MOAFOTOBKM K BbIMOMHEHNHO
3TOro Xe aKCnepuMeHTa Ha nabopaTtopHoM 060pyAOBaHUY;

- MoNyYeHWe npeaBapuUTeNbHbIX Pe3ynbTaToB SKCMEPUMEHTA AN NOCAEAYIOWEro CpaBHEHUs ¢ pesynbTaTamu
pearnbHoro;

- COKpaLLieHe BpeMeHn Ha 06paboTky pe3ynbTaToB 1 0ChOpMMEHNe OTYeTa 3a CHeT aBTOMaTU3aLMKU PacyeToB 1
rpacryecKmx NOCTPOEHMIA.
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lMocne onpefenexns 3agay MOAENMPOBAHNSA, Mbl YCTAHOBUIM, YTO UX PELUEHNE B NOMHON MEPE OCYLLECTBUMO B
cpege cxemoTexHuyeckoro mogenuposanus Electronics Workbench (EWB). OcobeHHOCTb0 3TON nporpamMmbl
SBMSETCS HANMW4ME MaHENn KOHTPOIbHO-U3MEPUTENbHBIX MPUOOPOB MO XapakTepUCTUKaM MPUONMKEHHBIX K WX
NPOMbILNEHHbIM  aHanoram. EWB nossonsieT umuTtupoBaTb paboTy C  M3MEpPUTENBHbIMKM - Npubopamu,
MOZENMPOBATb SMEKTPUYECKME CXEMBI, YNpoLWaTh UX MyTeM OPOPMIIEHMS NOLCXEM W KOHBEPTUPOBATb B Apyrue
CUCTEMbI MOAENMPOBaHMA [6]. AHanM3 NpaKkTUKW BUPTYanbHOTO SKCMIEPUMEHTA B BEAYLIMX TEXHWYECKMX
yHusepcuteTax Poccun, YkpauHel u bonrapun BeINOMHEHHBIA MO MaTepuanam MexagyHapoaHbIX KOH(EPEHLMi
[7, 8, 9, 10,11], nokasan, yto EWB Hanbonee nonynsipHas cpefa CXeMOTEXHUYECKOTO MOAENNPOBaHMS, KPOME
TOro, OHa npeABapseT paboTy cTyaeHToB B cpeae LabView, kotopas HeNpeMeHHO OKaXeT BIUSIHUE Ha METOAMKY
npenoaaBaHns SMEKTPOTEXHUYECKUX AMCUMMIMH B Oyaywem. M0STOMY OCTAHOBMIM CBOW BbIBOP MMEHHO Ha
nporpamme EWB.

HyXHO OTMETUTb, YTO, XOTS MOAENMPOBaHNE SKCNEPUMEHTA BbINOMHAETCS KOMMBIOTEPHOM NPOrPaMMOiA C Y4ETOM
BCEX PACCMOTPEHHbIX B y4eBHIKE 3aKOHOB 1 METOZI0B, HO CaMi 3TV 3aKOHbI U METOALI MONb30BATENHO HE BUAHDI,
OH MOy4aeT TONMbKO KOHEYHbIA pe3yrnbTaT. 03ToMy Ans KOMMeHcauuu HegoctaTtka B 0TpaboTke MeTOLoB
pacyeTa dMEeKTPUYECKMX U MarHUTHbIX Lienel (MpakTuYeckue 3aHATIUS He NPEAYCMOTPEHbI Y4eGHbIM NNaHoM), Mbl
BBEMNM NPaKTUYECKYIO, T.€. PACYETHYI0 YacTb, MPEALLECTBYIOLLYI0 3KCIEPUMEHTY. B pesynbTtate nomyunnm cxemy

komnnekcHon nabopaTopHo-npakTuieckoi pabotel (JMP). MNpeacTasum ee CTPYKTYpY 1 cogepxaxne B Tabn. 1.

Tabnuua 1. Cxema komnnekcHon JINP

OneMmeHTb! WUx anpaktuyeckue 3agaym CoaepxaHue
1. TesncHO OpUEHTUPYIOT CTYAEHTa Ha

. y HeobXoaMMbIii NEKLUMOHHBIN MaTepuan.
OcHoBHbie AKTyanu3aLysi TEOPETUYECKON 6asbl 3HaHMIA A . P
TeopeThyeckue Copep:kaT TeCThbl NpeaBapUTENLHOMO
MNOSIOXKEHNS KOHTPOIS 3HaHWiA No Teme
2 3a|<penne|-|me TeopeTM4ecKoro matepuana: 3agaHve Ha npeaBapuUTENbHbIA pacyeT
MbakTvyeckas - 0TpaboTKa pacyeTHbIX, rpadnuyecKux 1 aKcnepuMeHTa 1 06pasel] ero BoINONHEHNS,
( pF; cueTHas) rpaco-aHanUTUYECKMX MeTOLOB aHanmsa a TaK Xe BapuaHTbl AaHHbIX ANA

yacTb paboThl

paboTbl ANEKTPUYECKMX, MATHUTHBIX U
3NEKTPOHHbIX Lienei

BbINONHEHNA 3a4aHNA KaXXabIM CTYAEHTOM
CaMOCTOATENBbHO

- CaMOCTOATENIbHOE BbINOJTHEHNE

3. 3KCMepUMEHTa B BUPTYarbHON Cpeae;
KomnbloTepHoe | - MoMy4eHune npeasapuTenbHbIX pedyrnbTatos | MpuMep MofenupoBaHins skcnepuMeHTa B
MOAENMPOBaHMe | KCMEPUMEHTa; cpege EWB
3KcnepumeHTa - aBTOMATU3aLMsa pacyeToB W rpadnyecknx
MOCTPOEHMI
[MonyyeHue NpaKkTUYECKUX HaBbIKOB
3KCMepUMEHTanbHOM paboTbl;
JkcnepumeH- - cOOPKY 3MEKTPUYECKMX CXEM; yKa3aHusi N0 NPOBEAEHNIO KCMEPUMEHTA

TanbHas 4YacTb
paboTbl

- BKIIOYEHNS U HACTPONKI U3MEPUTENbHBIX
nNpubOpPOB, UCTOYHNKOB NMUTAHMS;

- aHanu3a pesynbTaToB U POPMYNMPOBaHUS
BbIBOIOB

Ha nabopaTopHOM CTEHE M aHann3y ero
pesynbTaToB

5. .

MpoBepka ypOBHSI 3HAHWIA CTYAEHTOB MO TEME,
3apanus ans

BbIIBNIEHWE Npobnem 1 nnaHnpoBaHue KoHTponbHble TecTbl
KOHTpONS 1

CaMOKOHTPONS

KOPPEKLIMOHHOM paboTbl
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Kak BuaHO 13 Tabn. 1, B Knaccuyeckyto nocnegoBaTenbHOCTb 3NeMEHTOB NabopaTopHO-NPAKTUYECKOrO 3aHATUS
Mbl 400aBUNM TPETEUM 3NIEMEHTOM KOMMbIOTEPHOE MOAENMPOBAHWE 3KCMEPUMEHTA C LIENbH0 YCUNEHNUS CBSA3M
MexXgy Teopuen W npakTukon. B yem ero ocobeHHOCTb? [leno B TOM, YTO KOMMbIOTEPHOE MOAENMpoBaHWe
pasBMBAET HarfsgHo-00pasHOE MbILLMEHNE CTYOEHTOB M 3aHWMAeT MPOMEXYTOUHOE MOSIOXEHME, CBs3biBas
Mexgy cobon pacHeTHY0 M KCMepUMEHTaNbHYI0 YacTh paboThl, Ha KOTOPbIX NPOUCXOANUT Pa3BUTUE CIOBECTHO-
NOTMYECKOTO M HArMsiAHO-OEACTBEHHOMO MbILLMEHNS COOTBETCTBEHHO. BknioueHne B paboTy BCeX TWMOB
MbILLMEeHMs obecneymBaeT LENOCTHOCTb PasBuTUS 00y4aemoro 4epes peanu3aumo  MMKPOTEXHOMOTUM
BOCTIpUSATMS, NepepaboTkM U NMPUMEHEHWUS 3HAHWIA. TakoBa OCHOBHAs MO3WLMS, MO KOTOPOW HA Hall B3rnsi,
KOMMNbIOTEPHOE MOAENMPOBAHME Pa3BMBAET TPAAULIMOHHYIO cucTEMY 0ByYeHs B HaNpaBneHuy ee ryMaHm3aLmi.

B yem oTnnuMe NpeanoXeHHo CxeMbl OT METOAMK ApYrux aBTopoB? MpUHLMNMANBHOE OTNNYME 3aKMOYaEeTCs B
TOM, YTO Mbl paccmMaTpBaeM MOAENMUPOBaHME (BUPTYanbHbIi 3KCMEPUMEHT) Kak HEOTHEMNEMYI YacTb BCel
paboTbl, OAHUM W3 METOAOB, LOMONHSIOWMX TPaAUUMOHHbIE MeTofbl npoedeHus JIMP, T.e. B komnnekce ¢
pacyeTamm 1 pearbHbIM SKCNepUMEHTOM.

CyLiecTBYIOT 1 APYrMe TOYKM 3PEHUSt Ha MPUMEHEHME BUPTYaNbHOTO 3KCTIepUMeHTa B 0Gpa3oBaTenbHOM
npaKTuKe:

1) kak caMoCToATENbHON POPMbI IKCNEPUMEHTa [8],

2) KaK [OMONHeHWe TpaauLUMOHHOrO nabopaTopHOro MPaKTUKYMa BbIMOSHEHMEM YacTu paboT B BUPTyarbHO
nab6opatopuu [9, 10, 11].

Bbigenum  cunbHble M criabble  CTOpOHbI  Ha3BaHHbIX MOAXOAOB. OKCMEPUMEHT TONMbko B cpede
CXEMOTEXHMYECKOTO MOENNPOBaHNS — MepBbli NOAX0L — LienecoobpaseH TONMbKO B TeX Cryyasx, Koraa
NpoBefeHNe AaHHOM paboTbl OrpaHNYEHO BO3MOXHOCTAMM UMetoLLerocst nabopatopHoro obopyaoBaHus. Ecru
TaKuX OTPAHUYEHWA HET, TO MPOBELEHUE TONbKO BUPTYaNbHOTO 3KCMEpUMEHTa HEONpaBAaHHO MO CrieayoLLum
MpUYnHaMm:

- CTY[EHTbl TNWLIAIOTCA BO3MOXHOCTM MONYYEHUs! MPAKTUYECKMX HABLIKOB PabOTbl C 3NMEKTPOTEXHUYECKAM
obopynoBaHuewm;

- ¥ HUX (DOPMUPYETCS BUPTYamNbHOE, T.€. «UIPYLIEYHOE» OTHOLLEHME K KCTIEPUMEHTY.

CurbHOM  CTOPOHOM AaHHOrO MOAXoda SBNSETCA  CaMOCTOSITENIbHOE — COBEpPLUEHCTBOBaHWE aBTOpamu
CXEMOTEXHUYECKON Cpefbl MOAENMPOBaHUS — MakCUManbHoe ee NpubnuxeHue K peanbHbIM npubopam w
yCTporcTBaMm.

BTopoit noaxof — BbiMONHEHWe YacTW paboT npakTUKyma B BUPTyanbHOM NabopaTopun — MO3BONSET
3HAUMTENbHO PACLUMPUTL TEMATUKY SKCMEpPUMEHTanbHbIX WccreaoBaHuii. OgHako, MpW NPOBEAEHUM TOMbKO
peanbHoro, WM TOMbKO BMPTYanbHOTO JKCMEPUMEHTA MMEETCs BO3MOXHOCTb PELUEHUS| Wb  YacTy
AunaKkTUYeckux 3afad. Kpome Toro, COBEPLUEHHO OYEBIUAHO, YTO NS aHANW3a pesynbTaToB Hanbonee NonHble n
[0CTOBEPHbIE IaHHbIE MOXHO NONYYUTb TONMBKO HAa OCHOBAHWUW KOMMIEKCHOMO NPOBEEHNS SKCNEPUMEHTA.

Ona npoBepku 3dGeKTMBHOCTM HOBOW Cxembl nposedeHns JIMP  mbl nposenu ee anpobauuio W
9KCMepUMeHTanbHOe BHeApeHue B 00pasoBaTenbHyl MpakTuky. Bbloenunu akcnepuMeHTanbHble rpynnbl 1
NPOBEIN C HAMW BBOAHbI MHCTPYKTaX B TeYEHUE OQHOIO akaZeMUYecKoro vaca C Lienbto 3HaKoMCTBa CTYEHTOB
C HOBOM cxemon nposeaeHus JMP.

06cnefoBaHuto nofBepranich 4Be KOHTPOMbHbIE W [BE KCMepUMeEHTanbHbIe rpymnbl, KOTOPbIE AJ1S YPOLLEHNS!
YCMOBHO Ha3BaHbl HaMW €[OMHOA KOHTPOMbHOM W €OMHONA JKCMepuMeHTanbHoit rpynnamu. CTymeHTbl
KOHTPOIbHOIA M 3KCIEPUMEHTABHOM rPYNN OCBaMBan OfHY U Ty ke y4eGHyto nporpammy. Mpu aToM B y4ebHOM
MpoLieCcce aKCMEPUMEHTANbHOM TpynMbl peanu3oBbiBanack Hosas cxema JIMP, a B KOHTPONbHOM rpynne
nabopaTopHble paboTbl NPOBOAUNNCE TPAAULMOHHO.
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Ha HavanbHOM aTtane paboTbl CTYOEHTOB SKCMEepUMeHTanbHoW rpynnbl B cpepe EWB Obimv BbisiBEHbI
onpegenexHble TPYAHOCTU: S3bIkOBOW Gapbep — MpOrpaMMHbIA MPOAYKT BbLINOMHEH HA AHIMMACKOM S3bIKE;
HecoBnageHue CTaHAApPTOB YCNOBHbIX 0003HaveHun Poccm  u KaHagbl (cTpaHbl-npoussoguTens)
nporpamMMHoro npogykra. OgHako Bce Ha3BaHHbIE 3aTPYAHEHUS He CTanu CyLIeCTBEHHbIMMW, TaK Kak YpOBEHb
KBanuduKaumm npenogaBaTens BEAYLIEro 3aHATUS, UMEIOLMIACS B Hanuuuu 6OnbLUOi BbIOOP COBPEMEHHOM
Hay4yHoN W y4ebHON nuTepaTypbl MO KOMMBIOTEPHOMY MOZENWPOBAHMIO W UMEIOWMACS Y CTYAEHTOB OMbIT
paboThbl C pasnMYHbIMK KOMMbLIOTEPHBIMM NpOrpaMMamm No3BoNnMAW UM BbICTPO aganTupoBaThbes B cpeae EWB.

Oupaktnyeckas 3geKTUBHOCTb MHTErpaLuM peanbHoro W BUPTYanbHOTO 3KCMepuMeHTa B nabopaTopHOM
NpaKTUKyMe OLieHMBanacb HaM1 No ABYM KpUTEPUSIM, BblOENEHHBIM U3 nepeyHs nokasatenen kadectea FOCT P
CO 9000-2001 v npegcTaBneHHbIM B Tabn. 2.

Tabnuua 2. Kputepum oLEHKM AnaakTuieckoi achdekTMBHOCTM komnnekcHom JIMP

Mokasatenu MeTop onpepenenus
XapakrepucTuka MapameTpsbl
KayecTBa napameTpa
TecTuposaHue no
1.KoathpuumeHT ycBoeHms P y
0 npeacTaBnUTeNbHON BbIbOpKe
. 3HaHuiA )
[leicTBeHHOCTb y‘-l66HbIX 9IEMEHTOB (30 A))
1 2. Iucnepcus koachdmumeHta | Ctatuctudeckas obpabotka
' YCBOEHMS pe3ynbTaToB TECTUPOBAHUS
Mokasateny OtcpoyeHHoe NHTepHeT
Ha3HayeHus 3. KoatbpuumeHT npoyHoCTH P P
Y TECTMPOBaHWe Mo BbIOOpKe
(coxpaHsiemocTu) 3HaHWI
MpOYHOCTL y4eOHbIX 3NIEMEHTOB
4. Incnepcms koadpdmuynenta | Ctatuctuyeckas obpabotka
NPOYHOCTMW 3HAHWI pe3ynbTaToB TECTUPOBAHUS
1. MNokasatenb Mpamoe HabmiofieHwe,
N03HABATENbHON aKTUBHOCTW | aHKeTUPOBaHWE
OnTtumansHocTb Ans
CTyAeHTa 2. 3atpaTbl BpeMeHu Ha
2 BbINOSHEHWE NIabopaTopHbIX Mpsimoe Habrnogexne
' pabot
OproHo 33
MUYECKMe . 3aTpaThbl BpEMEHN Ha . 5
NOKA3aTENM KOHTPOSb W aHanm3 psiMoe HabnoaeHne
OnTUManbHOCTb ANt | PE3ynbTaTos 06y4eHuns
npenofasarens 4. CpaBHUTENbHAS y
CamoaHanu3a 3aHaTui 1 aHanus
3hheKTUBHOCTL y4ebHOro » y
B3a/MOMOCELLEHWNIA 3aHATUI
3aHATUS

Hanpmmep, OnA BbIABNEHNA 3ProHOMUYECKNX nokasatenen KOMMbKOTEPHOro MOAENUPOBaHNA Mbl OLIEHUNTU €ero
BNUAHNE Ha NO3HaBaTEeNbHYI0 akKTUBHOCTb CTYAEHTOB Ma.

A
Ma= ——,
N-T
roe A — KonmyecTeo paboT, BOBPEMS BbIMONHEHHbIX CTYAEHTaMM;
N — KOnM4eCTBO CTYAEHTOB B rpynne;
T - Bpemsi, 0TBeaeHHoe B y4ebHOM nnaHe Ha nabopatopHble paboTbl B akagemuyeckux Yacax ([Ia] = vac).
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CpenHne BbIOOpOYHble 3HAYEHMs MokasaTens no3HaBaTenbHoi  akTueHocTM [ mo  mogrpynnam

a

3KCMEPUMEHTANbHOIN W KOHTPOIbHOW rpynn okasanuch pasHbiMu 0,94 yac! u 0,75 yac! COOTBETCTBEHHO, YTO
NoATBEPKAAET CYLLECTBEHHOE YNYULLEHMEe 3TOr0 nokasaTens.

Mocne matematiyecko 06paboTKM OCTanbHbIX SKCMEPUMEHTAMNbHLIX AAHHBIX MOMYYUIIA MONOXUTENbHbINA
NPUPOCT M ApYrux nokasaTenen COOTBETCTBYIOLMX KPUTEPUEB.

OnbiT npoBefeHust nabopaTopHOro MpakTUKyma Mo «ANEeKTPOTEXHUKE W JMEKTPOHMKE» CO CTyaeHTamu
HEeaneKTPOTEXHUYECKUX CneumnarnbHOCTe M0 HOBOW CXeMe B TEYeHWe Tpex CeMeCTpoB Mokasan pocT
WHTEHCMBHOCTW 0OY4eHUs npu OTCYTCTBAW MEPErpy3kM 3a CYET CMEHbl BMAOB [LEeATENbHOCTU. Bpems,
3aTpayeHHOe CTyAEHTaMW Ha BbIMOMHEHWE O4HOM paboTbl B ayauTOpuM, HE MPEBbIWAET ABYX akageMWUYECKnX
yacoB npu 0b6s3aTenbHON CaMOCTOATENBHON NOAroToBKE AoMa. CneayeT 3aMeTWTh, YTO Ha HayarbHOM aTane
aKcnepumMeHTa (B TeveHue1-2 paboT) BpeMs BbINOMHEHWS YBENMYMNOCE HA OAHY TPETb akageMM4ecKkoro Yaca ns-
3a HeobxogMMocTM aganTauun CTyaeHToB K cpege EWB. 3atem BMpTyanbHblii SKCMEPUMEHT nepellen w3
ayaUTOPHOW B CAMOCTOSTENbHY0 paboTy CTYAEHTOB.

3akniouyeHue

PaspaboTtaHHas cxema npoBeAeHMss nabopaTopHbix paboT M OMbIT ee MpUMEHEHWs obCyxaanuch Ha ABYX
MeXayHapoaHbIx koHdepeHuusix: Modern (e-) Learning — Varna, 2007 [7] n Online Educa — Moscow, 2007. B
pesynbTate Oblnn BblAeNeHbl AMAAKTUYECKME 3afaun KaXgoro afieMeHTa Cxembl (CM. Tabn. 1), BbiNONHeHve
KOTOPbIX 1 rapaHTUpyeT AUOAKTMYEcKyl J(MEKTUBHOCTL WHTErpaLMM peanbHOr0 W BUPTYambHOTO B
nabopatopHoM akcnepumeHTe. CcopmupoBarnoch MOHWMaHWe TOro, 4TO npu pa3paboTke nabopaToOpHOro
npakTUkyma no Mtoboi U3 3NMEeKTPOTEXHUYECKMX AUCLUMNIMH B Kaxgon pabote HeobXoauMmo nnaHupoBaTb
NCNONb30BaHNe COBPEMEHHBIX CPEf CXEMOTEXHUYECKOro MoaenupoBaHus. Kpome Toro, noteHuman aTux cpeq B
obnact camocTosTenbHOro 0OyyeHusi, HecoMHeHHo, OyaeT BocTpeboBaH B KypcCOBOM U AMMNSOMHOM
MPOEKTUPOBAHUM.

B ntore Mbl npuwnun K cnegyrowemy BbiBOZY: 9BOMOLMS NabopaTOPHOro MpakTUKyMa MpPOMCXOAMT B pamkax
obuwen TeHoeHUMM passuTus yyebHOro npouecca — WHGOPMATU3ALUMM U OCYLLECTBNSETCH BHEAPEHUEM
MOLENMPOBaHMs B CUCTEMY METOAOB W (hopM ero opraHuaumu. lNpu 3TOM  BUPTYarbHbIA SKCMEPUMEHT
(koMMbloTepHas MOAENb) HE 3aMEHSIET peanbHoro, a, Npeasapss ero, obpasyeT cuctemy 06yyeHms ¢ BonbLLIMM
CMEKTPOM  AWOAKTUYECKUX BO3MOXHOCTEM, PACLUMPSIOWMX BHEWHWA W BHYTPEHHWA MnaHbl  y4ebHOM
AesATeNbHOCTY CTYAEHTOB.
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NEKLUMOHHOIO KYPCA 3NIEKTPOTEXHWYECKOM AUCLMNNUHBI

Napuca 3anHyTanHoBa, Hatanba CemeHoBa
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mynbmumeduliHol obyyaroweli cucmeMbl IEKYUOHHO20 Kypca 311EKMPOMeXHUYecKol OUCUUNIUHBI.
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Conference: The paper is selected from Third International Conference "Modern (e-) Learning" MeL 2008, Varna, Bulgaria,
June-July 2008

BBeaeHue

By3oBckasi nekuus — rnaBHOE 3BEHO AWAaKTUYeckoro uukrna. Ee uenb — hopmupoBaHWe OpPUEHTUPOBOYHOM
OCHOBbI AN MOCMeayHoLLero yCBOeHNs ctyaeHTamu yyebHoro matepuana. CrioBo «nekuusi» npoucxoguT oOT
naTtuHckoro lectio, 4OCNOBHO O3HavatoLlee — yTeHue. Jlekums nosiBunace B [ipeBHer peuunun, nonyyuna ceoe
passuTue B [IpeBHeM Pume. Apkue CTpaHWLbl B UCTOPWIO Pa3BUTWS NEKLUMOHHONW dopMbl 0ByueHns B Poccum
BnMcan 0CHoBaTeNb NEPBOro 0TeYECTBEHHOrO yHMBepcuTeTa M.B.JloMoHOCOB.

®opMbl 1 330a4M NEKLMIA MEHSNUCH U COBEPLLEHCTBOBANMCh Ha MPOTSIKEHUN BCETO BPEMEHW CyLLECTBOBAHUS
Bbicliero obpasoeaHusi. B cpegHeBekoBbe, Korga He 6bino yyebHMKOB, M nekuust Obina gns CTygeHToB
€OMHCTBEHHbIM WCTOYHWMKOM 3HAHW, npodpeccopa, c€Tos 3a kadeapon, ObiCTPO WM MEANEHHO yuTanu,
HanucaHHoe wWmMW. HaumHas ¢ XVIII Beka oOHa w3MeHuna cBol HOpMy — CTana YCTHbIM pacckasoM
npenogasatens (npodeccopa). Jlekuns CEerogHsILUHEro OHS - 3TO YKe He YTEeHMEe U He nepeckas yyebHuka, a
«OpUrMHanbHoe uccnefoBaHWe, CaMOCTOATENbHbIA aHanM3 U CUHTE3, OCMbICTEHWE TOMO, YTO YBMAEN CBOMUMM
rmasamu, nocTur ceoum ymom» [1]. M3 MoHonora «oHa Bce Gonblue cTaHoBUTCS ()OPMOI COBMECTHOTO AyMaHus
BCIyX NeKTopa v yyawmxcs» [2].

CyTb neKUMM XOpOLIO BbIpasusi BeNWKWA pycckuid ydyeHblin 1. A. ®nopeHckuii: «CyllectBo nekuum —
HEeNnoCpeACTBEHHAs HayYHAs XMW3Hb, COBMECTHOE CO CRylaTensmu pas3MbilUeHne O npeaMeTax Hayku, a He
W3HECEHe M3 3anacoB KaBMHETHON YYEHOCT FOTOBbIX, OTAIMBLUMXCS B CTEPEOTUMHYIO (hOpMy BbiBOAOB. Jlekyus
- 3amo nocesiweHue cnywameneli 8 npoyecc HayyHou pabombl, npuobwjeHue ux K Hay4YHOMY
meopyecmey, pod Haznsi0H020 U Oaxe IKCNepPUMEHManbHO20 HayyeHusi Memodam pabombl, a He
mosnbko nepedaya «UCMUH» HayKu @ ee «HacmosiweM» NosoXeHuu... Jlekyusi ... 0O/MKHa He MONbKO
Hayyumb momy unu Opyaomy Kpyey ¢hakmos, o606ujeHull unu meopull, HO U npuy4ums K pabome,
co3damb 8KyC K HaydyHocmu, dagamb «3ampaskKy», OPOXKU UHMesIekmyanbHouU dessmesbHOCMmu.

B yueBHbIX nnaHax cnewumanbHOCTEN BbicLuer WwKombl Poccuidckon ®epepaunn Ha nekuwm oteogutes 40-50%
yyebHOro BpemeHW. OTa hopMa 3aHATU SBNSETCS OPUEHTUPOM AN passBuTus Apyrux ¢opm yyebHoro
npouecca. TOT MaTepuan, C KOTOPbIM CTYAEHTbl 3HAKOMATCS B MPOLECCE MNeKUMM SBNSieTCs OCHOBOW Ans
nocneaytoLlen y4ebHo-no3HaBaTeNbHON AEATENBHOCTM Ha NPAKTUYECKNX 1 NabopaTopHbIX 3aHATUSX. HecMoTps
Ha 3HAYMMyl0 pOnb JEKUMOHHbIX 3aHATWA B npouecce OOy4eHMs MHOMMe MpenogaBaTenit KOHCTAaTUPYHT
NacCYBHOCTb 0BYYAIOLMXCS U HU3KIIA YPOBEHb UX Y4eOHO-NO3HABATENBHOM AEATENbHOCTU Ha Nekumsx. B cBsan
C YeM, OHU MpeanaranT 3aMeHUTb Yachl, OTBOAUMbIE B Y4EOHOM MpoLecce Ha NEKUMOHHble 3aHATUS Yacamu
CaMOCTOATENbHOM paboThl.
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MbI ¢ 3TUM He COrnacHbl TaK Kak:

- UMEHHO nekyusi cnocobcTByeT (DOPMUPOBAHWMIO Y CTyLEHTOB NOTPEBHOCTM W MOTMBALMM M3yYeHust
AUCLMNNNHBI, TEMbI;

- UMEHHO J1eKyusi NO3BOMSIET 3KOHOMHO NepedaTb Gomblioit 06beM WHGOPMaLMK, 3HAKOMSI CTYLEeHTOB C
OCHOBHbIMW TEOPETUYECKAMU MOMOXEHUSIMM U3y4aeMOi AUCLNNTNHDI;

- UMEHHO NeKYUs [AaeT HayuHblii MaTepuan 13 nepebiX YCT, BBOAUT B TEOPETUYECKYI0 NaBopaTopuio y4eHoro
(nekTopa), nepeaaeT NMYHOE OTHOLIEHWE MperogaBaTens K NpeaMeTy, MakCUMarbHO Y4WTbiBasi 3anpochl W
YPOBEHb Pa3BUTIS CTYEHYECKON ayauTopum;

- UMEHHO fiekyusi cnocobCcTByeT (HOPMMUPOBAHWID HAYYHOrO MbILLNEHWs, [aeT obpasubl M NOTMKY
caMoCTOsiITENbHOM  paboTbl, ynpaxHAeT B  KnaccuUKauum CMbICNIOBbIX EAMHML, OTHOLIEHUS WX K
METOZO0NIOrMYeCcKoMY, TEOPETUYECKOMY, (DAKTUYECKOMY YPOBHSIM 3HAHWIA.

Mo3TOMy Mbl CYMTaEM, YTO Jiekuuss OO/MKHA NO-npeXHeMy oOcmasambCsi Kak eedywuM MemoOoM
06y4eHus,, mak u eedywell hopmoll op2aHu3auuu y4ebHo20 npouecca e ey3e, a aKTMBM3aALMIO y4eOHO-
no3HaBaTenbHON AEATENbHOCTU CTYAEHTOB MOXHO OCYLLECTBUTb NPUMEHEHNEM WHAOPMALMOHHBIX TEXHOMOTUIA
[3] ¥ HETPaAMLMOHHBIX BUAOB Nekumid. K TakuM Buaam Mbl OTHOCUM nekumio MynbTumeaua, KoTopast NpoBoanTCS
C NMOMOLLbK0 MyNbTUMELMUIAHON 00YyYaloLLen CUCTEMbI NIEKLIMOHHOIO Kypca.

MynbTuMeauHas obyyarowas cucTema) ANeKTPOTEXHUYECKON AUCLUNIUHBI

MynbmumedudiHot  obyyarowel  cucmemol  (MOC) anekmpomexHudeckol QucyuniuHbl HamMyu Ha3BaHa
COBOKYMHOCTb B3aMMOCBSI3aHHbIX KOMMbIOTEPHBIX Y4eBHbIX MporpamMM  (MHGOPMALMOHHON, TPEHUPOBOYHOIA,
MOZENMpYIOLLEN, CrPaBOYHO-3HLMKIONEANYECKON, KOHTPONMPYIOLLen), 06ecneymBatoLLmX MOMHYK CTPYKTYpY
y4eBbHO-N03HaBaTENbHON AEeATENbHOCTM: Lieflb, MOTUB, COBCTBEHHO AEATENbHOCTb, Pe3ynbTaT — Npu YCnoBuu
WHTEPaKTMBHO 0OpaTHOI CBA3M, BBINOIHEHHBIX HA OCHOBE TexHonoruin MynbTumeama [4].

Kak npaBuno, B MynbTumeguinHoi obydatowleir cucteme nekumonHoro kypca (MOC JIK) anektpoTexHuyeckoi
ANCUMNIUHBI NpeBanmnpyeT UHOPMaLMOHHas KOMMOHEHTA.

B HacToswem uccnenosaHuu paspaboTaHa HTerpaTMBHas CTPYKTYpa MynbTUMEAUNWHOW obyyarowein
CUCTEMbI NEKLIMOHHOTO Kypca 3MeKTPOTEXHNYECKOW AUCLIMNIMNHDI, BKNKOYatoLas 6moku KOHTEHTa y4ebHoro
Matepuana W OTpaxarolas BO3MOXHOCTM WX MCMOMb30BAHWA ANS peanu3auun AWAAKTUYECKUX NeKuuu
MynbTuMeama 1 OCHOBHBIX €€ (hyHKUMIA (puc. 1).

B COOTBETCTBUN C OCHOBHBIMI CTPYKTYPHBIMU KOMMOHEHTaMW y4eGHO-MO3HaBaTeNbHOI aeatensHocTH [5] , K
AMOaKTUYECKMM  KOMMOHEHTaM nekuuv MynbTuMeaua Hamu  OTHEeCeHbl: yeneeoll, nompe6HOCMHO-
MomueayuoHHbIl, codepkamenbHbil, onepayuOHHO-0esiMeNLHOCMHBII, 3MOYUOHa/bHO-80/1e80,
KOHMPOJILHO-Pe2yNUPO8OYHbIL U OUEHOYHO-Pe3ynbmamueHbIl. KpaTko oxapakrepuayem ux.

Lleneeoﬂ KOMNOHEHM BKNOYaET B cebs: onpeneneHne Tembl, NOCTAHOBKY Lienn U 3afad, paccmaTpnuBaemblX Ha
nekunn, yCtaHoBINEHNUE CBA3U AaHHON TeMbI C npegwecTeyoWNMK 1 NOCNEAYIOWNMI, a TakKe CBA3N 3TO TeMb!
C apyrumu gucumnnuHamiu, n3ydaembiMu CTyaeHTaMu Ha CTapLumnx Kypcax.

Mompe6HocmHo-MomueayuoHHbIli koMnoHeHm nekyuu Mynbmumedua. OcCHOBHas 3afjaya [aHHOTO
CTPYKTYPHOTO KOMMOHEHTa COCTOMT B TOM, YT0Obl NpoOyauTb y 0Byyalowmxcs MHTEpeC K NpeacTosen Teme
nexkymn. Ecrm 3agava LeneBoro CTPYKTYPHOTO KOMMOHEHTa Nerko “ MpoCTO OCYWECTBAMA Kak Ha NeKuuw,
NPOBOAMMON MO TPAAMLIMOHHOM TEXHOMOrMW, Tak W Ha nekumt MynbTuMeama, TO OCHOBHas 3afaya
NOTPEOHOCTHO-MOTMBALIMOHHOTO  KOMMOHEHTA MOXeT ObiTb  OCyllecTBUMa ¢  OO'NMblMM  yCrexom npu
ncnonbsosaHun MOC(JK). [ins nogHATUS MHTEpeca k Teme Nekumn y obyyatowmxcs npenogaBaTesib ¢ NOMOLLbH
MOC(JTK) moxeT npeacTaBnTb B Havarne nexkummn nmbo nctopuyeckine LOKyMeHTanbHble Matepuansl No Hay4yHOM
[EeATeNbHOCTM YYEHbIX, Ybl UMEHa CBS3aHbl C pacCMaTpUBaEMO TEMON Nnekumuu, Nubo 3agayumn SBpUCTUHECKOrO
XapakTepa, C KOTOPbIMU CTOSKHYMCb yYeHble 3NEKTPOTEXHUKN NO U3yvaemoit Teme. ITW 3apadn MoryT ObiTb
NpeAnoXeHbl NEKTOPOM CTYAEHYECKON ayanTOpUN Ans 06CY)KAEHNS 1 PELUEHNS B HAYane nekuuu, Y4To no3sonuT



International Book Series "Information Science and Computing" 113

npenodaBaTenito NPOBeCT HeOOMbLUYID MOTUBALMOHHYID MHTEMNEKTYanbHY0 pasMUHKY, KOTOpasi OpraHusyer,
BbI30BET MHTEPEC NO [JaHHOW TEMEe U HACTPOWUT ayauTOpWUio Ha MPOOYKTUBHYIO JeSTEeNbHOCTb B TeyeHue
NPeLCTOALLEN NeKLUn.

Il eneeoli KomMnonenm

Brok ycmanogouno-
yeneegoil

O yHKYyUA: OpeaHusyw wyas

IT'ompeobnocmmno-momueayuoHHb it
Komnounenm

brok cnpagouHo-
SHYUKIONeOuUYecKull

@ yHKYyUU: opeaHu3yl u asd, eocnumamenbHas

Cooepyu amenvHnvl it KOMBROHEH M

Brok ONn1eKmpoHHOZO
KoHnHcnekma

‘DyHKL(ULI.’ nosHaeamersnbHasd, eocnumamernbHasn,
opeaHu3ymw w asda

Onepauuonno-Oeﬂm eNbHOCM Hblll KOMNROHEH M

bnok
06vACHUM €1bHO -
UaA0 CmpamueHbsl U

bnox npobrnemuuv x
3ao0au

® yHKyuu: nNos3sHaeamersnbHas, paseueal w as,
eocnumamenbHas, opzaHu3yl W as

Ouenouua-pezyﬂbm am ueHb il KOMHOHEH M

bnok mecmoesuw x
sadanuil

@ yHKYyUU: Op2aHuU3yl wada, eocnumamenbHas

Puc. 1. VHTerpaTusHas cTpykTypa MynbTUMEAUNHON 0By4atoLLen CUCTEMbI IEKLMOHHOTO Kypca

CodepxamenbHblii KOMNOHEHM SBNSETCS OAHUM M3 OCHOBHbIX [AMAAKTUYECKMX KOMMOHEHTOB NEKLMM, OH
OTpaxeH B y4yebHMKaX, y4ebHbIXx MocobusiX, aBTOPCKMX KOHCMEKTaX MeKUMiA, B TOM YMCNE Ha 3MEKTPOHHbIX
HOCUTENsIX, MO KakOoW AWUCUMNIMHE, NpeayCMOTPeHHO! ocynapcTBEHHbIM 06pa3oBaTeNbHbIM CTaHAAPTOM.
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CopepxaHue nekumn [OMKHO ObiTb B MEpBYK O4vepedb Hay4yHO M OTpaXaTb COBPEMEHHblE TEHAEeHLMM
nccnenoBaHuii NpeaMeTHo obnacT 3HaHuie. B CBA3M C 3TUM O4YEBUAHbI NPEUMyLLECTBA 3NEKTPOHHOMO
KOHCMeKTa nekuuin nepeq y4ebHbiM nocobuem unm y4ebHUKOM, W3gaHHbIM TMnorpadpckuM cnocobom, Tak Kak
9MEKTPOHHBIA KOHCMEKT MO3BONSIET MOCTOSIHHO BHOCUTb B HETO M3MEHEHWS 1 KOPPEKTWBLI, @ CAMOE TMTaBHOE -
COKpaTUTb BPEMS MEXAY Er0 HANMCAHUEM U M3LaHNEM (PacnpOCTPaHEHNEM).

OcHoBHas 3afja4ya onepayuOHHO-essMelbHOCMHO20 KOMMOHEHTA COCTOMT B OpraHu3auun  y4ebHo-
Mo3HaBaTemnbHON AESTENbHOCTM  ODYYalOWMXCH HA  JIEKUMOHHBIX  3aHSTUSX, CMOCOBCTBYIOWENA Nydllemy
BOCTPUSITAO, TNYBOKOMY OCMbICIIEHMIO, MPOYHOMY 3anOMUHaHWK y4ebHOI MHdopmauuu. OnepauynoHHo-
LEATENbHOCTHBIA  KOMMOHEHT Ha nekumn MynbTuMeama MoxeT ObiTb yCWMeH 3a CYeT BW3yanusauum
NpeabsBNseMOil NeKTOPoM y4ebHO! MHAOPMALKM 1 BO3MOXHOCTI BKIIOYEHUS B CTPYKTYPY NEKLM NporpamMm
UMUTALMOHHOTO MOAENMPOBAaHMS, NO3BONSIOLLMX CO3AaBaTL NPOBNEMHbIE CUTYaLNN.

OueHoYHo-pe3yNnbmamueHbIli KOMNOHEHM — 3TO HOBbIN AVAAKTUYECKWI KOMMOHEHT NEKLMN, KOTOPbI BHOCUT
CYLLECTBEHHOE M3MEHEHWe B MeTOAWKY NpoBeAeHUs nekuun MynbTuMeana B OTnMuMe OT MKW, NPOBOAUMON
Mo TPaANLMOHHON TeXHOMormu. [JaHHbIA KOMMOHEHT MO3BOMSET OCYLIECTBUTb 0OpaTHYI0 CBSA3b, OpraHM30BaTh
CaMOKOHTPOIb CTYAEHTOB M KOPPEKLMI0 METOAMKN NPOBEAEHUS Nekuuu camum npenogasaTenem. OLEHOYHO-
Pe3ynbTaTMBHBIA KOMMOHEHT Ha nekumn MynbTuMmeana peanusyeTcst 3a CYeT OpraHu3auuMW  3Kcnpecc-
TECTUPOBaHUS (BbICTPbINA KOHTPOSb), KOTOPOE MO3BONISIET OCYLLECTBUTL CTYAEHTY caModua2HOCMUKY YCBOEHNS!
NEKLMOHHOTO MaTepuana Ha OCHOBE CPaBHEHMsI CBOWX pe3yNbTaToB C 3afaHHbIMM 3TanoHamu. BeeaeHue atoro
KOMMOHEHTa npeanonaraeT paccMaTpuBaTb Nekuuto MynbTumeama Kak Nekuuto ¢ 3aMKHYTbIM  BUAOM
ynpaBneHust y4e6GHO-No3HaBaTENbHON AESTENBHOCTbIO.

Kak oTmeueHo B paboTe [6] AngakTUYeCKMMM 1 BOCIMTATENbHBIMU LENSMI NEKUMU SBNSIOTCS:

- npeabsiBneHne 0by4valWwmMmMcs COBPEMEHHbIX, LEMOCTHBIX, B3aWMOCBSA3AHHbLIX 3HAHWA, YPOBEHb KOTOPbIX
onpeaensieTcs Lenesoit YyCTaHOBKOM K KaXKA0W KOHKPETHOM TEME;

- obecneveHe B NpoLiecce nekLum TBOPYECKON paboTbl CTyOeHTOB COBMECTHO C NpenofaBaTenem;

- BOCMWTaHWE Yy CTYAEHTOB MpOheCCUOHarbHO-AENOBbIX KayecTs, MoOBM K MpeaMeTy M pasBUTUE Y HUX
CaMOCTOSITENLHOTO TBOPYECKOTO MbILLIEHMS.

B cooTBeTCTBMM C nepeyncrneHHbiMi Lenamu nekumn M. A. BuneHckuid BbigensieT cregytolme OCHOBHbIE
(YHKUMM  NeKkumu: nosHaBaTenbHas (obydvarowlas), passuBaloLias, BOCMUTATENbHAs W OpraHM3yloLas.
lMo3HasamenbHas (hyHKYUS NeKyuU Bbipaxaetcs B obecrneyeHnn obyvatoLnxcs 3HaHUSMU OCHOB Hayku W
onpegeneHun HayyHo ODOCHOBaHHbIX MyTEM peLUeHMs NpakTMveckux 3agad u npobrnem. Paseusaroujast
¢hyHKYUS nleKyuu CoCTONT B TOM, YTO B MpoLiecce nepefayu 3HaHWA OHa OpUEHTMpYeT OBy4aloLmxcs He Ha
NamsaTb, @ Ha MbILUSIEHWE, T.€. YYNT UX JyMaTb, NOTMYECKU pacCyxdaTb, HAy4HO MbICIKUTL. o3HaBaTenbHas
(OYHKUMS COOTBETCTBYET PEMPOAYKTUBHOMY YPOBHIO, @ pa3BuBalOWas - NPOAYKTUBHOMY YPOBHIO y4ebHO-
no3HaBaTenbHOM AedTenbHOCTM 0byvatowmxes. BocnumamenbHas hyHKyus peanu3yeTcs B TOM Cnyyae, ecnv
OHa KpoMe nepeaayn PaKTUYECKUX 3HaHMIA B NPOGECCHOHANBHOM 06nacTy BkNYaeT B cebst MOeonormyeckyto,
obLieHayyHyl0 U TyMaHUTapHyl WHdopmauunio. OpeaHusyrowas hyHKYyuUs neKyuu npegycmaTpusaeT, B
nepByto o4epedb ynpaBreHne CaMocTosTeNbHOM paboTon 0ByyatoLLmMxcs Kak B NpoLecce NeKLuu, Tak U B Yachl
CaMONMOArOTOBKM.

lMepeuncrieHHble (PYHKUMM COXpaHSAT CBOKW culy U Ans nekuun MynbTumegua, npudeMm Habnopaetcs
MOBbILLEHNe BECOMOCTU BCEX (DYHKUMIA 3@ CYET MPOrpaMMHbIX W MCUXONOro-nefarornyecknx BO3MOXHOCTEN
MOC(JIK).

CtpykTypa kak dmnocodckas kaTeropusi — 310 ¢opma CyLeCTBOBaHUSA coaepxaHusi. B cBA3u ¢ aTumM CTpykTypa
MOC(ITK) pomkHa npefcTaBnsaTe COBOA COBOKYMHOCTb OMOKOB KOHTEHTa y4yebHOro martepuana B [aHHOM
npeameTHomn obnacTi. Hamu npeanoxensl cneaytowme 6noku KOHTEHTA: ycmaHo80YHO-yesnegoll, ChpagoYHO-
3HyuKknoneduyeckull, 31IeKMPOHHO20 KOHCNeKma, 06bSICHUMENbHO-UMTCMPamueHbIl, NPo6aeMHbIX
3aday, mecmosbix 3a0aHull.
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OxapakTepuayem KpaTKO Kaxabli U3 nepeyncneHHblX OnoKoB KoHTeHTa. Biok ycmaHoeoyHo-uesesoll
COOTBETCTBYET LENEBOMY AMOAKTUYECKOMY KOMMOHEHTY nekumm MynbTumegna. Matepuan gaHHoro 6noka
CTPYKTYpUPOBaH B COOTBETCTBUM C (DYHKLMOHAMBHLIM Ha3HAYEHWEM LieneBOro KOMMOHEHTA, a UMEHHO B HEM
NpeacTaBneHbl: TeMbl NEKUMA B COOTBETCTBUM C pabouvelt MporpaMmoil AMCLUMNIMHBLI, MO KaXOOW Teme
chopMynMpoBaHbl LeNb 1 3a8auun, yMEHUS U CNOCobbl AECTBUIA, KOTOPLIE QOMKHbI YCBOUTL 00yyatowmecs. Tak
KaK OopraHusaums mpouecca obyvyeHus npexae BCEro CBf3aHa C YETKUM ONpeAerneHneM ero uenem, a Takke
OCO3HAHWEM W NPUHATUEM 3TUX Lieniei oByyalowmummcs, To OCHOBHOW (PYHKLMEN YCTaHOBOYHO-LieneBoro 6roka
SBMISIETCA OpraHu3ytoLLas.

Bnok cnpagoyHo-3HyuKknoneduyeckuil peannayeT B MOC(J1K) noTpeBHOCTHO-MOTUBALMOHHBI KOMMOHEHT 3a
CYeT BKIIOYEHUS Brorpacuyecknx AaHHbIX W OCHOBHbBIX HayYHbIX JOCTVXKEHWA W3BECTHBIX YYEHbIX B LaHHOM
NpeamMETHON 0bnacTy; MHopMaLmm, OTpaxatoLLeln pedynbTaTbl HOBbIX HAay4HbIX MCCeA0BaHWN U NePCreKTUBI
pasBUTUS [aHHOM 06MacTi; OCHOBHbIX MNOHATUA W ONMPEAeneHnd No AWCLUMNAMHE B COOTBETCTBAM C
Tpebosaunamu FOCTa. Ha copmmupoBaHne noTpebGHOCTM B yYEHUM W MHTEpeca K OBMALEHWI0 3HAHWUSAMM
OKa3blBaeT BMSIHUE Lienast COBOKYNHOCTb NeAarornyeckux hakTopoB 1 METoaMYeCKnx npuemos. Kak otmevaeT
M. ®. Xapnamos [9] BecbMa AENCTBEHHbIM (DAKTOPOM B 3TOM OTHOLLEHWUW SBNSIETCA JIMYHOCTb NpenoaaBatens,
ero apyguums (o1 nat. eudition — «yyeHocTb, 00pa30BaHHOCTBb») M MAaCTEPCTBO npenogaBaHus. Ecnn
npenogaeateNib B COBepLIEHCTBe W rnyboko BrajeeT HaykoW, B npouecce 06y4eHWs OH onepupyet
WHTEPECHBIMM AeTansMu 1 hakTamn, nopaxaer 00y4aloLMXCs CBOMM OrPOMHbLIM KPYro30pOM, BOCXMLLAET WX
cBOen 00pas3oBaHHOCTLIO. B aTOM cnyyae cpabaTtbiBaeT MCUXONMOMMYECKUA MEXaHU3M MoApaxaHus, U
obyvarowmecs NepexmBatoT BHyTPEHHUE NPOTUBOPEUMS MEXAY AOCTUTHYTHIM U HEOBXOANMbIM YPOBHEM CBOWX
3HaHWIA, YTO U CTUMYIIMPYET MX K Bonee akTUBHOM y4ebHO-MO3HaBATENBHON AEATENbHOCTU. MHopMaums aToro
Broka cnocobCTBYeT pasBUTUIO Y 00YYaIOWMXCS MHTEpEca K AUCLMNIIMHE, NOBbILUEHUIO MOTMBALMK 0BYyYeHMs,
(hOPMUPOBAHMIO HAYYHOTO MWUPOBO33PEHNS, BHOCUT 3HAYMTENbHBIA BKNaZ B NPOLECC BOCMUTAHUS W Pa3BUTUS
FIMYHOCTMW.

Brok anekmpoHHO20 KOHCNekma oTpaxaeT B Haubonee NonHoM o6beMe cofepxanne y4ebHOro Matepuana u
npeacTaBnseT cobon TEKCTOBIA KOHCMEKT NEKLNIA,B TOM YMCTIe, MOSICHEHUS K KaKOOMY criaigy 00bsSICHUTENbHO-
unncTpaTUBHOrO Grioka. biok 3aNEKTPOHHOrO KOHCMEKTa MOXET MCMONb30BaTLCS NPENnogaBaTensmm B npoLecce
NOArOTOBKM K nekuyun MynbTumeama u CTYAEHTaMM OYHOW, OYHO-3a0YHOM, 3a0YHOM W OUCTaHLMOHHOW hOopM
oByyeHns npu camocTosTensHol pabote. OCHOBHbIMM (DYHKLMAMM AaHHOTO Brioka SBRSKOTCA: NO3HABaTeNbHas,
OpraHusyoLLas, BOCUTaTeNbHas.

Bnok 06BsicHUMenbHO-uNMKCMPamueHbIl OPraHu3yeT PenpoAyKTUBHBIA YPOBEHb Y4eBHO-NO3HABATENBHOM
JEATEeNbHOCTU  0BYYaloLLMXCs, MPUMEHSIETCA NpU  OOBACHUTENBHO-MNAKCTPATUBHOM U3NOXEHUM y4ebHOro
maTepuana. brok cogepXuT Mogynu, CTPYKTYpupoBaHHble Mo y4ebHbIM TemaMm. Kaxablii MOZynb BKMOYaeT B
cebsi HasBaHWe TeMbl ¥ MPEAbABNSEMbIi NIEKTOPOM BU3yanU3NpOBaHHbIA Ha crnangax yqebHblil matepuan
(boTorpachuu, asnekTpudeckue cxembl, rpaduku, Auarpammbl). Cos3gaHue cnangos nekuywn MynbTumegma
[OMKHO OCYLLECTBNATLCA C y4eTOM 3proHomuyeckux TpebosaHuit. OCHOBHbIMW (PyHKUMAMM LaHHOro Groka
SBNSIOTCA: NO3HABATENbHAS, OpraHu3yioLLas, BoCnMTaTeNbHas.

Bnok npobnemHbix 3ada4y OpraHu3yeT NPOLYKTUBHbIA YPOBEHb Y4eBHO-NO3HABATENbHON AEATENbHOCTM
obyyatowmxcs, obecrneumBas NpobNEMHOE WM3NOXEHWe NEKUMOHHOrO Matepuana. OH COCTOMT M3 KOMMMekca
NpobnemHbIX 3agay, CTPYKTYpUPOBaHHbIX MO y4ebHbIM Temam. Kaxpas npobnemHas 3apava npefcraBnser
CODOM KOMMBbIOTEPHYKO BW3yanu3auWMi €e WCXOOHbIX [aHHbIX W 3apaHee CO3A4aHHbIX NpenogaBaTenem
TMNOTETUYECKMX BapWaHTOB PELLEHMsl, UCMOMb3yeTCs MpenoaaBaTeneM C MOMOLLbK MeToda KOMMbHTEPHOrO
MOZEenMpoBaHust NPobneMHbIX 3a4ay UK NPorpaMM UMUTALMOHHOTO MOAEeNMPOoBaHMs. OCHOBHBLIMI (hyHKLMAMM
AaHHOro Oroka SBNSAIOTCA: NO3HaBaTeNbHas, Pa3BuBaloLLas, OpraHM3yroLLas, BOCIIUTaTENbHAS.

Briokn 06BACHUTENBHO-UNMIOCTPATUBHBLIA 1 NPOBNEMHbIX 3adady peanuayioT onepauyoHHO-AeATENbHOCTHBIN
komnoHeHT MOC(JIK).

Bnok mecmoebix 3adaHull opraHu3yeT Ha nekumn MynbTuMeama 3KCMPECcC-TECTUPOBAHWE, NPeaCcTaBnseT
cob0M KOMMMEKC TECTOBbIX 3a4aHWi MO KaxkOon Teme nekumun. MpoBegeHue 3KCMPecc-TeCTMPOBaHMS B KOHLE
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nexkymmn Mynbmmeuma CI'IOCO6CTByeT 0CO3HaHHOW opraHu3sauunun yqe6Ho-n03HaBaTean0|?1 neAaTenbHoCTU CaMnumMin
06yl-IaPOLLI|MMMCFI, BOCNKNTbIBAET B HUX YyBCTBO CaMOANCLMNIINHbI.

Co3gaHHas u 3apeructpupoBaHHas B OtpacneBom choHge anroputMmoB U nporpamm (r. Mockea) MOC
NEKLMOHHOMO Kypca no AucuuniuHe « TeopeTnyeckme OCHOBbI SMEKTPOTEXHWKMY» BbiNOMHeHa B popmate HTML.
YCTaHOBOYHO-L|eNIeBOM, CMPaBOYHO-OHLMKIIONEANYECKMA BOKM 1 GNOK 3NEKTPOHHOMO KOHCMEKTa BbIMOMHEHbI B
Word B Buae runeptekcta. bnokn 06bACHUTENBHO-UNMIOCTPATMBHBIA, NPOGNEMHbIX 3a4ay, TECTOBbLIX 3adaHWN
BbINOSHEHbI C MPUMEHEHNEM TaKUX MHCTPYMEHTaNbHbIX NPOrpaMMHbIX CpeacTs, kak Macromedia Flash, Power
Point, no3BonsioWmMX NPUMEHSTb aHUMALMOHHbIE W 3BYKOBble 3)(PeKTbl W BKMOYATb B BMAE BCTaBOK
chotorpachum, BUOEOPONMKK, hparMeHTbl UMUTALIMOHHOTO MOAENMPOBaHM, BbINOMHEHHbIE B cpeaax Elektronics
Workbench, MatLab. BpemeHHasi nocnenoBaTenbHOCTb MOSABNEHNS aHUMALIMOHHOTO M300paKeHUst Ha JKpaHe
perynmpyeTcs camum NEeKTOPOM - KITMKOM MbILLK.

3aknoueHue

OnbIT NPOBEAEHNS 3aHATUIA C UCTMIONB30BAHMEM MYNbTUMEANAHOK 0ByYatoLLen CUCTEMBI NEKLMOHHOMO Kypca
MOC(JTK), nmetowen NpeanoXeHHYID WHTErpaTUBHYIO CTPYKTYPY, MOKa3blBAET, YTO WU3MOXKEHWE NEKUMOHHOro
MaTtepuana npuobpeTaeT BU3yanbHOCTb, AWHAMUYHOCTb, YBEeaMTENbHOCTb, AMOLMOHANBHOCTb, KPaCOYHOCT.
Obbem W KayecTBO YCBOEHMS CTyaeHTamu y4ebHOro Martepuana 3HauuTenbHO YBENWYMBAETCS, MOSBRSETCS
MOTMBaLMA K W3YYEHWO OUCLMNAWHBI, akTUBU3MpYyeTCs Yy4ebHO-No3HaBaTeNnbHas AesTenbHOCTb, BCE 3TO
NoATBEPKAAETCA pesynbTaTaMi aHKETHOr0 Onpoca CTYAEHTOB M COBMECTHOTO HAYy4YHOTO MCCrefoBaHus
nabopatopun  MynbTumegma TexHornoruii ¢ LleHtpom 3gopoBbs  OpeHOyprckoro  rocyfapCTBEHHOMO
yHUBEpCUTETA.
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YYEBHO-METOAUYECKUA KOMNNEKC QUCLMNIIUHBI “OBBEKTHO-
OPUEHTUPOBAHHbIN AHATTU3 U MPOrPAMMUPOBAHWE HA A3bIKE C#”

EBreHun 3abyackun

AHHOmauyus: PaspabomaH y4yebHO-memoduyeckull komnnexkc OucyuniuHbl “ObbeKmHO-0PUEHMUPOBaHHbIL
aHanus u npoepammupogaHue Ha sisbike CH#’, komopbill 8KkIKYaem npoepammy, HOPMamuBHO-CNPAaBOYHbIE
Mamepuarbl, MeKCmbl eKYull U npakmu4yeckux 3aHAmul, KOMNbIMepHble MoOenu peanbHbIX U
KOHUenmyanbHbIx cucmem u 0p. Komnnekc pasmeweH 8 IimepHeme.

Knroyesbie cnosa: obbekm, aHanu3, npoekmupogaHue, npoepammupogaHue, C#, .NET, komnrekc.
ACM Classification Keywords: D.1.5 Object-oriented Programming

Conference: The paper is selected from Third International Conference "Modern (e-) Learning” MeL 2008, Varna, Bulgaria,
June-July 2008

BBeaeHue

O6bEKTHO-OPUEHTMPOBaHHAS MapagurmMa noryyaeT Npu3HaHue BO MHOTUX 0BnacTsix nporpamMMuUpoBaHuWs: OT
co3aHus rpaduyeckoro uHTepdeirca nonbsosatens (Graphic User Interface) no cetesoro nporpaMMupoBaHns
N pa3paboTk/M KOMMNbIOTEPHBIX MOZENeN peanbHbIX U KOHUENTyanbHbix 6usHec-cuctem. Mnatgopma .NET
Framework, paspabotaHHas Microsoft, nogaepxueaeT Bce 06bEKTHO-OPUEHTUPOBAHHBIE KOHLIENLUMM, BKIIHOYAS:
Knaccudukaumio, MHKancynauumio, HacnegoeaHue u nonumopduam. Hosuukon nnatdopmel NET Framework,
CO3[aHHOI Ha OCHOBE 0O BEKTHO-OPUEHTUPOBAHHOIO A3blka C#, ABNSETCS UCKIIOYEHNE S13bIKOBbIX HapbepoB, YTo
cnocobeTByeT  AarnbHeMweMy  pacnpoCcTpaHeHUo  OBbeKTHO-OPUEHTUMPOBaHHOW napagurMbl. B goknage
npeacTaBneH y4ebHO-METOANYECKMA KOMMMEKC AMCLUMMANHBLI C OBLIENpUHATLIM HasBaHneM — Object-Oriented
Programming; komnnekc pa3melleH Ha Web-cTpaHnuue aeTopa. Vicnonb3oBaHne komnnekca B y4ebHOM npouecce
npenogaBaTensiM1 1 CTyAEHTaMK MOBbILIAET 3DMEKTUBHOCTL WU3NOXKEHNS, YCBOEHUS W NOHUMaHUS O6BEKTHO-
OPWEHTMPOBAHHBIX aHan1aa, MPOEKTUPOBaHUS 1 NPOrPaMMUPOBAHUS.

Y4yeOHO-MeTOAMYECKUIA KOMMIEKC

OcHoBHas Lenb, KOTOPYK Heobxoaumo OOCTMYbL B pesynbTate obyveHns gucumninHe “O6beKkTHO-OpUEHTUPO-
BaHHbIA aHanM3 W NporpaMMMUpoBaHNe” — HayynTb CTYAEHTOB pa3pabaTbiBaTb KOMMbIOTEPHbIE MOAENN
pearnbHbIX 1 KOHLENTYamnbHbIX CUCTEM COOTBETCTBYHIOLLMX HanpaBneHuo busHec-nHdopmatmka’.

B npouecce n3yyeHns AUCUMNAMHBI pacCMaTpUBAOTCS CredytLmMe BOMPOChl: 06bEKTHO-OPUEHTUPOBAHHDIA
aHamu3 (OOA), obbekTHO-opueHTUpoBaHHOe npoekTupoBaHue (OOD), 06BLEKTHO-OPUEHTUPOBAHHOE MPO-
rpammupoBanue (OOIN), wabnoHbl NPOEKTMPOBaHMS, YHUUUMPOBAHHLIN A3blk MogenupoBanus UML (Unified
Modeling Language), 06bekTHO-0preHTUpOBaHHEIN S3bIk nporpammupoBaHust C_Sharp (C#) u gpyrve acnexTol
napagurmbl 06bEKTHO-OPUEHTUPOBAHHOTO NPOrPaMMMUPOBAHMS.

B ocHOBe BCeX 3TWX BOMPOCOB NEXMT OOUH W TOT e (DyHAAMEHT — CnocobHOCMb U He0bX00UMOCMb MbICUMb
Kame20pusiMu 06beKmo8 peanbHo20 Mupa, Tak Kak cneyuanucTy-nporpaMmucTy Heobxogumo paspabatbiBath
Windows-npunoxeHus, aMynnpytoLme Te Uiu WHble cucmemb! peasibHo20 mMupa. oaToMy 3yveHue KoHLenuum

' YNOMSHYTO AaHHOE HamnpaBneHue, Tak kak Kypc 4YMTaeTcs CTyaeHTam dhakynbTeTa BusHec-MHdopmatuka
locypapcTBeHHoro YHuBepcuteTa — Boicwas LLkona SkoHomukm (r. Mocksa)
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0ObEKTHOTr0 NOAXoda He 3aKaHYMBAETC W3yYeHWeM OTAENbHO B3ATOrO MeToda Wnn Habopa cpeacTs
pa3paboTkn. MHbIMM CcrioBamu, OOBEKTHbIM MOAXOA ABMSeTCs 06pasoM  06BbEKMHO-0pUEHMUPOBAHHO20
MbILWUIEHUS, KOTOPOMY Takke HeoBX0auMOo 0ByunTb CTYAEHTOB.

BaxHO noHWMaTb, YTO Mexay W3yyeHuem KOHUenuuum OOBLEKTOB W MCMONMb30BAHMEM OCHOBAHHbIX Ha Hel
METOAO0B ¥ CPeACTB CyLIECTBYET 3HauuTenbHas pasHuua. Heobxognmo uckaTb Takue BapuaHTbl 0ByveHus u
obyvatowme matepumarbl, B KOTOPbIX HaBbIKW MbILUMIEHNS KaTeropusiMm 06bEKTOB CTABATCS BbILLE, YEM HaBbIKM
NCMOMNb30BaHNS OCHOBaHHbIX HA HEN METOAO0B U CPEACTB.

Takum 0bpa3om, ocanBast 06bEKTHO-OPUEHTUPOBAHHbIE METOAbI Pa3paboTky NPUNOXEHMI, BaXHO OBflageBaTh
(hyHAAMEHTANbHBIMU MPUHLUMNAMU OBBEKTHO-OPUEHTUPOBAHHOMO NOAXO4A W YAENATb BHUMAHWE OCBOEHWIO
0OBEKTHO-OPUEHTMPOBAHHOMO MbILLNEHUs. [T03TOMY He TONMbKO Ha NEPBbIX NEKUMAX U NPAKTUYECKUX 3aHATUAX,
HO 1 Ha BCEX NOCNeayHoLMX 3TOMY YAENSEeTCA NEPBOCTENEHHOE 3HAYEHME.

MepexoauTb Ha HOBbIA CNOCOG MbILLMEHUS BCerga HempocTo, Mo3ToMy BepbarbHbI MeTon 0byyeHus
COMPOBOXAAETCS aKTUBHBLIM MPUBMEYEHNEM KOMMbIOTEPHBIX U MHGOPMALIMOHHBIX TEXHOMOTMA. ITO NO3BONSIET
COMPOBOXAATb PACCYXAEHUS O KOHLENUMAX OOBEKTOB [EMOHCTpALMEN M aHamM3oM COOTBETCTBYHOLMX
(hparMeHToB NPOrpaMMHOIO KoAa, a Takke UIMoCTPaTUBHON rpachnki.

Ha NeKUMOHHbIX 3aHATUSX NEKTOP MOMb3yeTcsl KOMMbOTEPOM, BKITIOYEHHBIM B Internet. MpakTnyeckue 3aHaTUS
MPOBOAATCA B KOMMbIOTEPHBIX Krnaccax. Ha Bcex Buax 3aHATWA  UCMONb3YeTCs MyNbTUMEAUHBIA NPOEKTOp.
OcHoBHbIMM cpefjamu, B KOTOPbIX paboTaloT 1 npenogasatenb W cTyaeHTol snswotcs: Microsoft Visual Studio
.NET 2005 u Rational Rose. Wcnonb3ytotca cnepytowume Internet-pecypcbl: HoBble kHuru pasgena C# -
http://books.dore.ru/bs/f6sid16.html; C# u .NET no waram - http://www.firststeps.ru; asbik rpadmyeckoro
mopenuposaHus UML — http://www.uml.org 1 ap.

CnoxHocTb 00y4eHWs auCUMNIMHE Takke 3aknioyvaeTcs B AeduunTe BblAENEHHOrO ayaUTOPHOTO BPEMEHM.
Moatomy ocoboe eHuMaHue ydensemcs oOpaaHu3ayuu camocmosmenbHol pabombl cmydeHmos U ee
mMemoduyeckomy 0b6ecneqeHur.

C aTOl Uenbio aBTOPOM AOKNada paspaboTaH Y4ebHO-METOAMYECKMA KOMMNEKC AncUMMIUHBl  “OBBbEKTHO-
OPWMEHTUPOBAHHLIN aHaNK3 U NPOrPaMMUPOBaHKE”, KOTOPLIN NOMeLLeH Ha cainTe Y-BLUS [1..4]. Bce maTepuansl
Komnnekca AOCTYMHbI CTyAeHTaM W NpenofaBaTensiM 1 MCNonb3yoTcs UMK B y4ebHOM npoLecce.

Pasgenbl YuebHo-meTogunyeckoro komnnekca ( http:/new.hse.ru/C7/C17/zabudskiy-e-i/default.aspx ):

1. Hoknag E.N. 3abyackoro Ha 1-i1 MexayHapoaHoi koHdepeHumn no GusHec-uHdopmatuke, 9-11 oktabps
2007 r., r. 3BeHuropoa.

[Mporpamma AUCUMNANHBI U HOPMATUBHO-CNPaBOYHbIE MaTEpUanb!

MaTepuarnb! K nekumsam

MaTepuanbl K NpakTUYECKUM 3aHATUAM

Kypcosasi pabota / pedepart: TeMbl U pekoMeHAaLUn

o W

KomnbloTepHble MOAenu peasnbHbIX WM KOHLUENTYanbHbIX CUCTEM, paspaboTaHHble B COOTBETCTBUM C
napagurmon OOI

B maTepuanax k nekumam 1 npakTUYECKUM 3aHATUAM NPUBOLATCS: TEMa U NPUMEPHOE KONMUYECTBO ayaNTOPHBIX
4yacoBs, OTBOAMMbIX Ha €e W3y4yeHue, codepXaHue, Teopus M JIUCTWUHIU Nporpamm; PestoMe; KOHTPOIbHble
BOMPOCHI U 3aaHns (ynpaxHeHus) No 06beKTHO-OPUEHTUPOBAHHOMY MPOrPaMMMPOBAHII; CMIUCOK NUTEPaTypbI;
CCbINKM Ha Internet-pecypcel 1 ap.

Ha npakTuyecknx 3aHATUSX OCYLLEeCTBRSETCH KOMMbIOTEPHOE MOAENMPOBaHWE peanbHbIX U KOHLENTyanbHbIX
cuctem. [ins wnnoctpaunn ganee B Tabnuuax NpuMBOAMTCA coaepxaHue pasgena 2 u pasgena 6 YuebHo-
METOAMYECKOr0 KOMMIIEKCa.
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2. I'Iporpamma ANCLUUMIINHBbI U HOPMATUBHO-CMPaBO4HbIe MaTepualbl

HanmeHoBaHue CopepxaHue

[Mporpamma OBbEKTHO-OPUEHTUPOBAHHbIN aHANW3 1 NPOrpamMMMpoBaHne

LUCUMNINHI

TepmuHonorus Onpenenexns OCHOBHbIX TEPMUHOB NNaT(OPMbI

OMCUMNIIVHBI NET Framework

Cnmcok Khuru, cTaTbu, runepcebinku Ha Internet -pecypebl

nMTEPaTYPbI

Standard C# C# Language Specification: 4th Edition / June 2006.
Cranpapt ytepxaeH B 2000 rogy accoumaumein European
Computer Manufacturer's Association (ECMA)

Asbik C# OBbeKTHO-OPUEHTUPOBAHHBIN A3bIK NporpammmpoBanus C# :
UCTOpMS CO3AaHNsa 1 cneyuduka

Asbik C# Kntouesble crioBa C# 1 ux cemaHTHKa

HaHoTtexHonorms  byaylee komnbloTepa: CNUMHTPOHMUKA

Hau

6. KOMﬂbIOTeprIe Mogenu peanbHbIX U KOHUENTYanbHbIX CUCTEM,

pa3paboTaHHble B COOTBETCTBMM C napagurmon OOM
MeHOBaHWe MOAEeNMpPyeMon NpeaMeTHON 0b6nacTy

Cucrema [lomosnagenel (LandLord)

Cuctema BoicoTHble JInd el 3aanus (Elevator)

KomnbtoTepHas Wrpa (Blackjack) /cm. npeasaputencHo [lononHenue 1/

DononHexve 1 k npoekty KomnbtoTepHast urpa (Blackjack)

Cuctema Un

Cuctema Pa

nogpomHble Coctsisanus (Derby)
cyeT OueHok CtyaeHTa ( cM. MpakTnyeckoe 3aHaTtue 8 )

,D,anee NpMBOANTCA YaCTb NCXOOQHOro Ko nporpammbl MogenvpoBaHue paboTbl BaHka.

Nuctunr 5.2. Nporpamma moaenupoBanusa paboTbl 6aHka (dainn BankSimulation.cs)

001

: using System;

002:
: namespace ConsoleApplication_ BankSimulation

003

004:

005
006

007:

008
009
010

{

758
373
677
602
291
1151

/I Mporpamma peanuayet OCTYN U yNpaBhneHNe HECKOMbKUMW CHETaMM

437

282

197

2560

151

227
140

06nem daiina, Kb

ST wawano knacca Account [/
: class Account // Account — 3TO Nonb3oBaTeNbCKUI KNacc

{

011:
: public Account() // Hnunanusauus nepemeHHbIx ak3emnsapa knacca Account

012

013:

{

014:

balance = 0;

/I O6bekT Account (cyeT) LOMKEH XpaHUTL CNEAYIOLME NEPEMEHHbIE 3K3EMNNAPa:
: private decimal balance;

: private decimal currentinterestRate;
: private decimal totallnterestPaid;

//'1) cBoW BanaHc,

/I'3) cyMMy Ha4MCreHHbIX NPOLEHTOB

I/ 2) cBO TEKYLLYI0 NPOLEHTHYI CTaBKy,

119

06bem thana, Kb
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015: currentinterestRate = 0;

016: totallnterestPaid = 0;

017:}

018:

019: public void SetinterestRate(decimal newlInterestRate)/l YemaHoeumb npoyeHmuyto cmasky # 3.1.1
020: {

021: currentinterestRate = newlInterestRate;

022:}

023:

024: public decimal GetinterestRate() Il Monyyumb npoueHmHyto cmasky # 4.1.2

025: { I #7.1.1

026: return currentinterestRate;

027:}

028 I1#4.1.3

029: public void Updatelnterest() // 1. OnpeaeneHne CyMMbl HAYUCNEHHbLIX NPOLEHTOB

030: { /1 2. Onpepenexne 6anaHca ¢ y4€TOM CYMMbl HAYUCHEHHbIX MPOLEHTOB
031: totallnterestPaid += balance * currentinterestRate;

032: balance += balance * currentinterestRate;

033:}

034; I1'#6.1.1
035: public decimal GetTotallnterestPaid() I/ [Mony4yumsb 3HaYeHuUe cyMMbI Ha4YUC/TEHHbIX NPOUEHMO08
036: {

037: return totallnterestPaid;

038:}

039: I #1.1.1
040: public void Deposit(decimal amount) /| OnpedeneHue 6anaHca (nonoxumb 0eHba2u Ha cyem)
041: {

042: balance += amount;

043:}

163: switch(command) Il Huxe yka3aHbi: 1) HOMepa cmpokK, 8bINOJIHSIEMbIX NPU

164: { Il Haxxamuu Ha knasuwy ¢ 6ykeou "D", "W",...,"I" unu "E"; 2) Homepa

165: case "D": II' 1,2, ..., 8 coomeemcmeyroujue nyiHkmam meHr (cmpoku 200-208)
166: bigBucksBank.Deposit(); 11071 -082, #1

167: break;

168: case "W":

169: bigBucksBank.Withdraw(); 11084 — 095, #2

170: break;

199: Console.WriteLine("\n4T0 Bbl Xenaete cgenats?\n" + // lyHKMbI MeHI0:

200: "D) - MonoxnTb geHbrM Ha cyeT\n" + II#1

201: "W) — CHAaTb cpefcTBa co cyeTaln" + I1#2

202: "S) — YcTaHOBNTb NPOLEHTHYO cTaBky cyeTta\n" + I#3

203: "U) — No6GaBuTb nNpoLeHTbl ko Bcem cyeTam\n” + I#4

204: "P) - BriBecTu 6anaHchl Bcex cuetoB\n” + I#5

205: "T) — BbiBeCTW CymMMy NPOLEHTOB, HAUYNCIIEHHbIX N0 Kaxaomy cyeTy\n" + II'#6

206: ") — BbiBeCTV MpOLEHTHYI CTaBKy No kaxgomy cyety\n" + &7

207: "E) - 3aBepwuTb MmogenupoBanue\n” + I#8

208: "MpnmeyaHue: nepBomMy C4YeTy COOTBETCTBYET MHAEKC PaBHbIA eguHuLE");

209: }

200 YT kowew knacca BankSimulation /T
211: )
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I'Iporpamma uveet 211 CTPOK, TO €CTb ABNAE€TCA OOCTATOYHO BonbLuon ans paccMOTpeHna Ha npakTn4yeckom

3aHATUN. ,D,J'IFI yﬂ06CTBa BbINONHEHNA aHanu3a CTPOKM NPOHYMEPOBaHbI (HOMepa CTPOK N 3HaK «» B

). Kpome Toro, ansa ynobetea o6bsICHEHUS! U MOHUMAHKUS COCTaBneHa [narpamma
(cM. Hwke). Ha guarpamme ykasaHbl HOMEpa CTPOK M MpuBELEHbI HOMEpa BO3ne

CTPENOK, KOTOpble Takke NPOCTaBlieHbl B TEKCTE NPOrpamMmmbl. ot HOMepa, N KOMMEHTapuu K HUM, BblENEHbI B

MpOrpaMMHbIit KO He BXOAST

B3aMMOJENCTBMA KMaccoB

Hymepauus, npuHsTas B Auarpamme, U COOTBETCTBYHOLLAs

TEKCTE MporpamMMbl 3ar1BKOM CEPOro LBeTa.

Hymepauna B TEKCTE nporpaMmMbl NMO3BONAKT npenofasaTtento ¢ MMHUManNbHOW 3aTpaTou BPEMEHU Pa3bACHUTb

noruky pabotel C#-nporpammbl “Mogenuposanne paboTbl 6aHka”.
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[anee npueogsaTca PesynbTathl paboTbl nporpaMmbl (8bI0e/IEHO  KypcusoM), NpU  MOZENMPOBaHUM

BbINOSHEHNS 0AHOM 6aHKOBCKOM onepauum “Monoxums deHbau Ha cyem’.

Mo3dpasnsiem! B cosdanu Hosb Il baHK.

Moxanyticma, esedume konu4yecmeo cHemos 6 baHke: 5 <Enter>

Umo Bb1 xenaeme cOenamsb?
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D) — NMonoxuTb cpeacTsa Ha ykasaHHbI cHeT

W) — CHATb CpefiCcTBa € YKka3aHHOro cyeTa

S) — YcTaHOBMTbL NPOLIEHTHYIO CTABKY YKa3aHHOM cYeTa

U) — [lobaBuTb NpOLEHTLI KO BCEM CHETAM

P) — BbiBecTu 6anaHchl BCex cyeToB

T) — BbIBECTU CyMMY MPOLIEHTOB, HAYMUCIIEHHBIX MO KaXAOMY CHETY
1) — BbiBECTM NPOLEHTHYIO CTaBKY NO KaXAOMY CHETY

E) — 3aBepLumnTb MogenupoBaHue

[MpumeyaHme: NnepBoMy CHETY COOTBETCTBYET MHAEKC PaBHbIA €AMHULE
D <Enter>

Monoxums cpedcmea. Moxanylicma, esedume Homep cyema: 2 <Enter>

BeeauTe oobem Bknaga: 10000 <Enter>

HoBbin 6anaxc cyeta 2: 10 000,00 p.

MofobHble, OTHOCUTENBHO GOMbLUME MOAENUPYIOLLME NPOrPaMMbl, PAaCCMATPUBAIOTCA TOMBKO Ha MPaKTUYECKMX
3aHATUSX, @ Ha NeKUMsX aHanuaupyTcs HeGonblume bparMeHTbl kofa, UNMICTPUPYOLLME TeopeTuyeckue
MOMOXeHUs napagurMbl  OObEKTHO-OPUEHTMPOBAHHOMO MPOrPamMMMUPOBAHMS M CMOCOBCTBYIOLLME PA3BUTMIO
06bEKMHO-0PUEHMUPOBAHHO20 MbIUIEHUS Y CTYAEHTOB.

Ha kadegpe “ApxutekTypa nporpamMHbIX cucTeM” popmupyeTcs rpynna, B COCTaBe npernojasaTeneit u
CTYOEHTOB, ee 3ajaya — pa3paboTka 1 BHEAPEHWE NO 3aKa3aM MPEANPUSTUIA U OpraHM3aLuini KOMMbIOTEPHBIX
MoZenen peasnbHbIX CUCTEM, B TOM YMCIE M HA KOMMEPYECKON OCHOBE. JTO MO3BOMUT Kadpeape OCyLieCTBNSTb
KypcoBOE 1 AMMIOMHOE MPOEKTUPOBAHWE MO peasnbHbIM TeMaMm, CTyAeHTaM HakannueaTb NPaKTUYeCcKUin OnbIT 1
ONpeaenuTLCS C MeCToM paboTbl eLLe Ha CTYAEHYECKOW CKaMbe.

BbiBoabl

HecMmoTpst Ha CMOXHOCTb OCBOEHUS! 0GBEKTHO-OPUEHTUPOBAHHOMO MBILLMEHMS, U KpaitHeM aeduLuTe BpEMEHM,
BbIAENEHHOTO NS AUCUMNNNHBI  “OBBEKTHO-OPUEHTUPOBAHHBI aHanM3 1 NporpaMMUpoBaHMe”, 3a CcyeT
UCMONb30BaHNS Pa3paboTaHHOTO Y4eBHO-METOAMYECKOrO KOMMMEeKca MoBbilieHa 3EKTUBHOCTb M3NOXEHMS
maTepuana, [LOCTUIHYTO NOHUMaHue CTyAeHTaMu OObEeKTHO-OPUEHTMPOBAHHOTO MOAXOAA W CYLLECTBEHHO
aKTUBM3NPOBaHa MX CamMoCTosTeNbHas paboTa.
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WHTErPUPOBAHHbIA KOMMNMNEKC NO MOAENMPOBAHUIO NONb30BATENS
W AOANTALMKU COO

Onusa CnenuoBa, Onbra MannHoBckKas

AHHOMayus. B cmambe onucbigalomes 60npoCkl UHMe2payuu cucmembl MOOENUPOB8aHUs nofib3osamens U
adanmugHol obyyarowel cucmembl. OcHogy adanmugHoli obyyarowel cucmeMb! cocmassisiem MexHoa02us
LOM, peanusytowasi ynpasneHue obydarowumu obbekmamu U noddepxaHHas uHcmpymedmom VITA-II.
Knroyesoli komnoHeHmol npouecca adanmauuu sensemcs modenb obyyarouiezocs. [MocmpoeHue modenu
npousgodumcsi npu NOMOWU UHcmpymeHma modenuposaHusi nonbsosamens Trivium. 3adaya 3aknodaemcs 8
uHmezpayuu  0syx cpedcme  noddepxaHus adanmueHo20  OUCMaHUUOHHO20  obyyeHus.  Kpamko
paccmampusaromesi  apxumekmypb!  uHcmpymendmoe  VITA-II u  Trivium. Paccmampugaemcsi cxema Uux
g3aumodelicmeusi U 803MOXHOCMU UHMe2payuU.

Knroyesnie cnosa: E-learning, adaptive, user modeling, student model, Learning Object, LOM.

ACM Classification Keywords: K.3.1 Computer Uses in Education — Distance learning, K.3.2 Computer and
Information Science Education — Computer science education, E.1 Data Structures — Trees, 1.2.6 Learning —
Concept learning (Knowledge acquisition).

Conference: The paper is selected from Third International Conference "Modern (e-) Learning" MeL 2008, Varna, Bulgaria,
June-July 2008

BBeaeHue

B coBpemeHHOM MHDOPMaLMOHHOM 06LLECTBE, B KOTOPOM WHGOpMaLMs CTana KIio4eBbIM PECYpcoM
9KOHOMWYECKOTO,  COLMAmnbHOrO W KyNMbTYPHOTO  pasBuTUS, CMOCOOGHOCTb  A(PEKTUBHO  MCMONb30BaTh
MHGOPMaLM0 BO MHOrOM ONMpPedensieT YCnewHoCTb AeATENbHOCTY YenoBeka. BeICOkU TeMN nosyYeHns HoOBOM
WHEOpMALMW NPOBOLMPYET pasBUTE TEXHONOMIA 0ByYeHUsI, MPU3BaHHbIX NoAAepKaThb STOT NpoLecc.

[JuctaHumoHHoe oby4yeHne peanuayeT LWMPOKMIA CMEKTP BO3MOXHOCTEW, MO3BOMAIOWMX BOMMOTUTL UAEH
HenpepbIBHOrO 0Bpa3oBaHms, NOCTOSHHOTO NMPUOBPETEHMS HOBbIX 3HaHWUIA. B CBA3M C LWMPOKUM pa3BuTMeM web-
TEXHONOMIA, CTano 4OCTYNHO OTPOMHOE KONMYECTBO 0By4atoLLmMX pecypcoB, MHPOPMALMOHHO-NO3HABATENbHbIX
noptanos. Cpeau HUX MOXHO BblAENUTb OTAEMbHbIA KNAcC CUCTEM, peanusyloLux NOAAepkKy obyyeHus Ha
paccTosHUM - CUCTEM AMCTaHUMOHHOrO 06ydyenms (CO). OgHako cyliecTByeT psg npobrem, kacawoumxcs
pasMeLLeHns MHAPOPMALMOHHBIX 1 oByyatolmx pecypcoB B ceTu Internet, - 310 npobnembl, nopoxpaemble
obunrem He cBs3aHHON Mexay cobon nHgopmMaLun: oybanpoBaHue, paccornacoBaHHOCTb, NPOTUBOPEUMBOCTD.
Ha ypoBHe OTAEnbHO B3ATOrO pecypca 3T0 HEOBXOAMMOCTb CTPYKTYpPUPOBAHWS W NPeACTaBneHNs 60MblLoro
obbema WHGopmauuu Takum o6pasom, 4ToObl HaWaeHHas MH(OPMauWs MOrfia  MakCMManbHO TOYHO
COOTBETCTBOBATb 3anpocam Monb3oBaTens. B npoTMBHOM chyyae nouCK WHGOpMauun npueeget K
HepaLyoHarnbHO 13pacxofoBaHHOMY BPEMEHU, YCUNUAM, U 3G eKT 0T AUCTaHUMOHHOTO 06yyeHns ByaeT cBedeH
K MuHMMyMmy. ABTopamu npegnaratotcs WHCTpymeHTbl VITA-Il m Trivium, nossonstwowme paspewutb 3T
npobnembil.

Cuctema VITA-Il siBnsieTcs yHMBEpcanbHbIM MPOrPaMMHbLIM MHCTPYMEHTapueM paspaboTumka 06ydaroLmx
cucTeM, MO3BONSAIOWMM €O34aTb afganTuBHbIM obyyalowmin Kype, noaaepkusaowmin paboty ¢ obyvatoLmmu
obbekTamu.

MHCTPYMEHT  MoZenupoBaHus nonb3oBatenst Trivium npegHasHavyeH Aans  oopMUpoBaHUsS  MoZernen
nonb3oBateneit obyyatolmx noptanos; Trivium Tak e npegocTaBnsieT BO3MOXHOCTW YNpaBMeHUs W aHanusa
MHOXeCTBa Mogenen.
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B paHHol pabote npeacTaBneHbl apxutekTypbl MHCTpymeHTapues VITA-Il u Trivium, packpbiBaeTcs cxema ux
B3aMMOJENCTBUS W BO3MOXHOCTU MHTErpaumn. WHTEerpupoBaHHbIA KOMMMEKC AaHHbIX CUCTEM  MO3BOAMT
noaaepXaTb BECb NPOLLECC ANCTAHLIMOHHOTO 06YYEHNS 1 3HAYMTENBHO NOBbICUTL €10 3(EKTUBHOCT.

Apxutektypa cuctembl VITA Il

VITA Il HacnegyeT OCHOBHble npeumyllectBa WHCTpyMeHTapus «VITA» [1], B 4acCTHOCTW Hanuuue
NpeacTaBNeHns JaHHbIX B ABYX Buaax — B opme rpynnbl naparpadoB (MogynbHoe 0by4YeHWe) 1 OHTOMOoruu
(ceTeBoe 0byueHwe).

OcHoBHbIM oTnumem cuctembl VITA |l oT e€ npedwecTBEHHWLbI SBMSETCA MOAOEPKKA MHOTOYPOBHEBbIX
OHTOINOTUH.

Ins NnoaaepPXkM MHOMOYPOBHEBBIX BIIOXEHHbIX OHTONOrMA Bbina npeanoxeHa crnegywuwaa cxema pasgeneHusa
OHTOMNOrWiA Ha TPW YPOBHSA:

®parmeHT koHTeHTa (Content fragment (CF) [2] — OHTONOMM HUXHErO YPOBHS (B NUCTLSX COLEPXKAT KOHEYHbIE
KOHL|enTbl, KOTOPbIE He MOryT ObITb PACKPbIThI B OHTONOMK0 — HanpUMep, TEKCT, BUAEO, ayamo, nsobpaxexue,
Tabnuya);

ObbekT koHTeHTa (Content Object (CO) [2] — oHTomoruu cpegHero ypoeHs (cogepxat Habop CF, CO u
HaBu1ralmio);

Obyvatowmin 06bekT (Lerning object (LO) [2] — oHTONOrMM BepxHero ypoBHs (konnekumn CO u cBA3M mexay
HUAMMK).

[Mpu aTOM OHTOMOrMM BepxHEro ypoBHsa (Learning object) onucekiaroTcs no crangaptam IEEE 1484.12.1 [3] -
2002 wu ADL SCORM Version 1.3 [4], TO eCTb JOMKHbI ObiTb NErkO paclumMpsieMbl, SOCTYMHbI APYrMM
0byJartoLWwymMm cMcTeMamm 1 He3aBUCUMbI OT NPOTrPaMMHOM NNAT(OPMbI U KOHTEKCTA.

[MpOEKTUPYEMBIA NPOrPaMMHBIA  MHCTPYMEHTApPUIA  MpedrnonaraeT BO3MOXHOCTb paboTbl Nonb3oBaTens ¢
pasHbIMM TUNaMW WHGopMaLuK, Hanpumep TekcT, html cTpanuubl, n3obpaxeHns, Tabnuubl, Auarpammbl,
OHTOMOrMM, MynbTUMeAWa v fpyrve. [lpu 3TOM Kaxdomy TUMy PecypcoB [OMKEH COOTBETCTBOBATL CBOW
NPOrpaMMHbI MOZYIb, OCYLLECTBASIOLLMIA paboTy ¢ AaHHBIM PECYPCOM.

lMonHbIi cnncok TpeboBanuii k npoektupyemon cucteme VITA Il onucaH B [5].

Moayne
YnpaeneHua

WHdopmaumoHHBIMK
Pecypcamu
(Resource

Manager)

Mogyns
apanTaumm

Monayns
YnpaeneHus Mapamerpl (]

OBydalowmmm MapameTp2 :
Obuekramn

(Adaptation
Manager)

Mogyne
Ynpaenesua e 4 b OunTOonorMK
OHTONOrMAMM
(Ontology

Manager)

PucyHok 1. Apxutektypa cuctembl VITA I
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[Ins BONMOLLEHNS! B NPOEKTMPYEMOM WUHCTPYMEHTapWK 3afjaHHbIX TpeGoBaHuiA, Obina paspaboTaHa cremytoLas
apXUTEKTypa — B COCTaB CUCTEMbI BXOLAT YETbIPE OCHOBHBIX MOAYNS:

- MOAynNb ynpaBneHns uHopmaLmoHHbIMM pecypcamu (Resource Manager);

MOZynb ynpaeneHus obydatowmmm obbektamn (LOM Manager);

mMoZynb ynpasneHus oHtonoruamu (Ontology Manager);

mogynb apantauuu (Adaptation Manager) — npuBsidka rpynn M OHTOMOMMA K CTEPEOTUMHON MOZENw
nonb3oBaTens.

MonHasi apX1TeKkTypa cUCTeMbl MpefcTaBneHa Ha PucyHke 1, KpaTkoe omucaHue Kakmoro MOAYMs HaxoauTes
HUXe.

OcHoBy Momyns ynpaBneHus MHOPMALMOHHBLIMI PECYPCAMM COCTABMSET APEBOBUAHAA CTPYKTYpa, B KOTOPOW
3MeMeHTaMM BEPXHErO YPOBHS SIBNSIOTCS TUMbI PECYPCOB (HanpumMep, M300paXeHns, TEKCT, TMNEPTEKCT, ayamo,
BMOEO), a ONEMEHTaMW HWKHEro YpoBHS — camu obyvatowme pecypcsl. B mogynb  ynpasneHus
WH(OPMaLMOHHBIMK pecypcamn NPOU3BOANTCS HEMOCPEACTBEHHAs 3arpy3ka COLEPKMMOre WHGOPMAaLMOHHBIX
pecypcoB — TEKCTOB, html-cTpaHuy, M3obpaxeHuit pasnuyHbIX opMaToB, NpeseHTauumi, ayamo, BUaeo M T.4.
[oMUMO peanusauun BO3MOXHOCTW XpaHeHUs MHMOPMALMOHHBIX PECYpPCOB B CTPYKTYPUPOBAHHOM BUAE,
MeHeKep MH(OPMALMOHHBIX PecypcoB Mo3sonsieT (HOpMUpPOBaTh rPynMbl («CKENET» Nons 3HaHui, Basuc
obyyaroLero Kypca).

dopmupoBaHne 6asuca obydaroLero kKypca oCyLlecTnseTcs npu nomowy fobasneHus yanos (naparpados) k
CTPYKTYpPE Kypca U OnpedeneHns ux napameTpoB. Y3en nobGaBnseTcss B MOAYPOBEHb YXKE CYLLECTBYHLLErO
areMeHTa W CuMTaeTcs MOTOMKOM 3TOro anemeHTa. PaspaboTumk kypca onpepenset TtpebosaHus Aans
dparmeHTa Oyaywei cTpaHuubl wmM Ans ee gparMeHta. TpeboBaHMs 3anucbiBaloTCs B Buae OyneBCKMX
BbIP2XEHNA HaJ 3HAYEHWSMU KOHLenToB. TOMbKO korga TpeboBaHMs ANS dparMeHTa CTpaHWLbl NPUHUMAKT
3HauYeHMe «MCTUHaY», hparMeHT BKITHOYAETCA B COCTaB Kypca.

Tak xe paspaboTuuk onpedensieT ANA Kaxooi rpynnbl 3HayeHns Habopa OGOpMMTENbCKMX MapameTpos.
Odhopmutensckne MHTepdencHble napameTpbl ONpeaensioT gopmat oTobpaxeHns MHopMaUUM Ha SKpaHe W
CTeneHb BRWUSHWS NoOnb3oBaTens Ha 3ToT opmat [7]. [aHHble napameTpbl OOHO3HAYHO ONpeaenstoTes
MOZESb0 NONb30BaTENS B TEKYLLMA MOMEHT BPEMEHH.

Mogynb ynpaBneHust OHTOMOTUSIMI NPEeSOCTaBNsieT BO3MOXHOCTU CO3AAHMS W BU3yanu3aLm MHOTOYPOBHEBBIX
OHTOMNOTUIA, COAEPXKALLMX TPU YPOBHS BIOXEHHOCTU (TWMbI PECYPCOB, PECYPChI, COAEPXMMOE pecypcoB). Kaxaas
OHTOMNOTMS OMPEeLensieT CXeMy HaBurauuu no obyyatoliemy Kypcy. Bblbop OHTOMOMMM B KaXdoM KOHKPETHOM
crnyyae onpeaensieTcs MoAENbio NoNb3oBaTens.

Mogynb apanTauuu SBRSIETCS CBSA3YIOLMM  3BEHOM, MNPUHAMAKOWMM U WUHTEPNPETUPYIOLMM  MOLenb
nonb3oBsatens. B pesynbtate UHTEpPNpeTaLui 1 NPOU3BOAUTCS BbIGOP ONPEeneHHO OHTONOTUN.

Moaynb ynpaBnenus obyyarowmummu o6ektammu (LOM Manager)

Mogynb ynpasnenus obyyarowmmu obbekramm LOM Manager paccmotpum Bonee nogpobHo. LOM Manager
OTBEYaeT 3a 3arpy3ky U BbIrpy3Ky MeTtaonucanuss obyyaiowero obbekta B YHMBEPCANbHOM
CTaH4apTM3MPOBaHHOM BUAE.

Mogy”b ynpaeneHus 0byyatoLmmn oGbekTamn MoXeT yHKLMOHMPOBATb B IBYX peXMMax:
- B peXuMe reHepaLmi MeTaonmcaHus pecypca,
- B peXuMMe 3arpy3ki 1 pacno3HaBaHUs MeTaonucaHnsi oGy4atoLLero pecypea.

Mpy hyHKUMOHMPOBAHUM B PEXMUME reHepaLum MeTaonucaHus obyyatoliero obbekta Ha BXog MOZynsi MoryT
nocTynaTb PEcypCbl COBEPLUEHHO Pa3NUYHOA  CTPYKTYpbl, TakMe Kak MpeseHTauuu, K306paxeHus,
rMNepTEKCTOBbIE AOKYMEHTbI, TEKCTOBbIE JOKYMEHTbI, OHTONOTH, APYrie PECYPChI.
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Ha Bbixoge Moaynb ynpasneHus obydarowmmm obbektamu LOM Manager fomkeH BbigaBaTb MeTaonucaHwe
MNONYy4eHHOro Ha BXOAE pecypca B YHUULMPOBAHHOM BUZE.

Mpyu PYHKLMOHNPOBAHUM MOAYNS B PEXMME Pacno3HaBaHWUs METaonucaHus obydatollero obbekTa Ha BXOf
MOfIyNnsi MOCTynaeT MeTaonucaHune pecypca B Buae xml baitna, Ha BbIXOAE BbIAAKOTCS 3HAYEHWUs MeTafaHHbIX,
onucaHHble B META0MMCaHNUM pecypca.

[ns Toro, 4tobbl obyvatolme 0ObeKTbl, NpeacTaBnawme U3 cebs HebonbLuMe KOHTEKCTHO-HE3aBMCUMbIE
3NeMeHTbl Kypca, MOrnmM ObiTb NErko 3aMmMCTBOBaHbl W 3arpyxeHbl B Apyrie obyvarowye CUCTEMbl K HUM
HeobX0AMMO NpUCOeaNHUTL UX MeTaonucaHne. MeTtaonucaHue 3aaaeTcs B COOTBETCTBUAW C MEXAYHAPOAHbIMM
craHgaptamu LOM[3] 1 SCORM[4].

C nomowybto ctaHgapta LOM moxeT ObiTb YHUMUMPOBAHO CogepaHue MeTaonucaHus obyyatowero obbekTa.
[na ctaHgapTu3aumu camoi CTPYKTYpbl M BMAa NPEACTaBMEHUS 3TOM MHGOPMaLMK UCNoNnb3yeTcs cTaHaapT
SCORM, xpaHsiLmid faHHble MeTaonucaHus 00bekTa, 3aaaHHble B COOTBETCTBUM cO cTaHaapTom LOM, B Buae
XML dpaitna.

Apxutektypa pabotbl mogyns LOM Manager cuctemsl Vita Il npeactaenena Ha PucyHke 2.

.ppt

Mopgynb
PUEEERELTER Mapaverpt [ |

S Sl rapaveroz 1 o ‘@
O6bekTamm =

(Xl "N EVETLLEON MMapameTpN 1]

LOM_Metadata.xmi

PucyHok 2. Apxutektypa mogyns LOM Manager

Mogynb ynpasneHus obydarowmumu obbektamn LOM Manager npeactaenser cobol AuanoroBoe OKHO C
[EeBATLI0 3aknagkamu. Kaxaas 3aknagka coaepxuT uHopmaumio 06 04HOM U3 AEBATU KaTeropui, ONUCaHHbIX B
crangapte LOM [3].

Ha kaxpon 3aknagke npefcTaBneH Cnucok map «HassaHwe nonst opMbly::3HaveHue. [ns GopmupoBaHus
NOMHOro MetaonucaHus obyvatowiero obbekta B COOTBETCTBUM €O cTaHgapToM LOM Heobxogumo 3anonHWTh
BCe Mons, npefcTaBfeHHble Ha AEBATW 3aknagkax (popMbl AOCTOBEPHON MH(OPMALMen, XapaKTepuaytoLmit
onucbiBaeMblil 06y4aeMblil 06 BEKT.

[anee npeacTaBneHbl OCHOBHbIE KaTeropum MetaonncaHmna o6yqa+0L|J,ero obbekTa.

- Obuwas kateropus mogemm LOM rpynnupyet obuiyto uHdopmaumio 06 obyvatowem obbekTe, koTopas
XapaKTepu3yeT ero B LIeNoM.

- Karteropusi XXnsHenHoro umkna mogenu LOM [3] comepxuT hakTbl, CBA3aHHbIE C UCTOPUEN M TEKYLLM
coctosHnem obyuvatowero obbekta, a Takke MHOPMAUMIO O TOM, YTO MOBAMSANO Ha OMWUCHIBAEMbIN
obyyatoLmit 0OBEKT B MPOLIECCEe ero 3BOSHOLMM.

- Karteropusi Meta-Metadata mogenu LOM [3] cogepuT MHopMaLmio 0 camnx MeTadaHHbIX.

- TexHudyeckas kaTeropusi COAEPKUT TeXHUYeckue TpPeBOBaHWS WM XapaKTepUCTUKK, HeobXxoaumble Ans
paboTbl ¢ 0byyaroLWwmMM 0OBLEKTOM.

- [aHHas kaTeropusi onucbiBaeT 0OpasoBaTenbHble M Meaarornyeckne XapaktepucTikv obyvaroero
obbekTa.
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- Kateropusi lpas [ocTyna cogepxut WHGopMaunio 06 WMHTENNeKTyarnbHbIX npaBax COBCTBEHHOCTY
ncnonb3oBaHus obyuvatoLero obbekTa.

- Kateropusi OTHOWeEHUIt onpefenseT oTHoweHus mexay LO u gpyrue cesisHble LO.

- Kateropust AHHOTaUMIN COOEPXUT KOMMEHTapun 06 1cnonb3oBaHuM obyyatolero o6bekTa B 0By4eHNN
COXPaHMT MHGOPMALWMKO O TOM, KTO M KOrfa CO3aBarn 3T KOMMEHTapuu.

- Kareropus  Knaccucbmkaumm —onucoiBaetT — obyuatowmn  0ObEKT U ero  MeCTOnonoXeHue B
KnaccumkaLoHHO! CTPYKTYpe.

Cucrtema Trivium

MHCTpYyMEHT mopgenupoBaHus nonb3oBatenen Trivium [8] npeactaenseTr coboi on-line npunoxeHne Aans
Internet, npeaHa3sHayeHHoe 4115 (hOpMMPOBaHUS NONb30BATENLCKUX MOAENeN.

B kpyr 3agau, peLliaeMblx MHCTPYMEHTOM Trivium BXOAST:

- GopmupoBaHWe CTPYKTYpbl MOLENN Nonb30BaTens,

- [onyyeHune nHgopmalmm o nonb3osarene ,

- 3aHeceHue nonyyeHHo MHopmaLmm B MoZerb,

- AHanu3 nonyyeHHoi mogenu (kak 060cobneHHo, Tak 1 Ha MHOXECTBE ApYrx Mogenen).
lMepeyncrieHHble 3a4a4m peLlarTCs ABYMS OCHOBHBLIMI MOZYNSMU CUCTEMbI:

- Mogynb TecTupoBaHus

- Mogynb ynpaBneHus Mogensimu norb3oBatenen

KntoyeBoit 0ObeKT cucTembl - MOAenb nonb3oBatens. Mogenb nonb3oBaTens npeactaBnseT cobon Habop
XapaKTEPUCTUK MOMNb30BaTeNs, CYLECTBEHHbIX Ans npouecca agantauuu. Cuctema Trivium nogaepxveaeT ABa
NPeACTaBMeHnsl MOAENM MoNb30BaTeNs: BEKTOPHOE M OHTOMOMMYeckoe. BekTopHas mogenb nonb3oBaTtens
npeacTaBnseT Habop Aueek, kaxaas U3 KOTOPbIX COOTBETCTBYET ONPEAENeHHON XapakTepucTuke. 3anomnHeHHbIN
3HAYEHWUSIMU  JIMHIBUCTUYECKMX MEPEMEHHbLIX BEKTOpP SBMAETCS 3anONHEHHOW MOAENbI MoNb3oBaTens.
MpUMEPOM NIMHIBUCTUYECKOA NEPEMEHHOM MOXET CIyXUTb nepeMeHHas «PoCT nonb3oBaTens», oTpaxatowas
XapaKTEPUCTUKY MNOMb30BATENS «POCTY», 3HAYEHWAMW KOTOPOW SBMSAKTCA, HANPUMEP: «HWU3KWNY, «BBICOKWNY,
«04€eHb BbICOKMIY U T.4. OHTOMOMMYeckas Mofenb NoNb30BaTeNs NpeacTaBnseT cobomn APEBOBUAHYH CTPYKTYPY,
B y3MaXx KOTOPOW HaxogaTcst KOHUENTbl. KOPHEBbIM KOHLEMTOM OHTONOTMYECKOM MOLENM SIBASETCS NOHATWE
«mofenb nonb3oBatens |». [pyrve KOHUENTbl — XapaKTepucTuku, METOAbl MOMyYEeHWs MHQOopMauum o
nonb3oBaTene no AaHHbIM XapakTepucTukam M T.4. Kak B nepeom, Tak W BO BTOPOM NpeaCTaBMeHWM, B
(HOPMMPOBAHWUM MOLENU NPUHUMAIOT YUYacTHe XapaKTEPUCTUKN.

MoHsTUE XapaKTePUCTMKN NONb30BATENS SBNAETCS JOCTaTOYHO 0606LLEHHLIM. YPOBEHb 3HAHMIA NoMnb3oBaTens B
HEKoTOpOIl 06nacTy, LBET rna3 nomnb3oBaTens — 3T0 XapakTepUCTUKI NoMb3oBaTens.

Bce none xapaktepucTuk nomnb3oBaTenei WHPOPMALMOHHBIX CUCTEM MOXHO MPeACcTaBuTb CheaylLWwmum
nepeyHeM (pakTopoB:

Aemorpaduyeckue,

npogeccuoHarnbHble,

(busnonormyeckme,

NCUXonorn4yeckune.

,D,emorpad)vlqecme CbaKTOpr OTpaXalT Takue CyLeCTBEHHbIE NapaMeTPbl NONb30BaTENA, KaK ero Bo3pacT, non,
pO,L'J,HOl7I A3bIK, MECTO POXAEHNA, cColuanbHble N KyNbTYpHbIE 0COOEHHOCTM.

lMpotheccnoHanbHble ¢hakTopbl 00BEANHAIOT MOMOXEHWE HA KapbepHOW NecTHULE, NPOECCUOHANBHDBINA OMbIT,
HaBblkK paboTbl ¢ KoMMbloTepoM. podeccoHanbHble hakTopbl Takke BKIOYaT B cebs YpOBEHb 3HAHUI —
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CaMyto BaXKHYIO XapaKTEPUCTMKY, KOTOPYI0 MHOMME afanTWUBHbIE CUCTEMbI 00YYEHUS NPUHUMALOT BO BHUMaHMWE B
nepByto ovepesp.

C TOYKM 3peHns buanonorm, gaktopbl, CroCOBHbIE CYLECTBEHHO MOBAMATL Ha pe3ynbTaTMBHOCTL pPaboThl
nonb30BaTenNsi, B OCHOBHOM OTHOCSTCS K peakuui, pabotocnocobHocTn n 1.4, [9).

Takum 06pa3om, GaHk Norb3oBaTeNbCKUX XapakTePUCTUK 0BLUMPEH, OOHAKO BKMIOYATh B MOAENb LieNecoobpasHo
TOMNbKO T€ XapaKTepPUCTUKIA, KOTOPbIE SBNAKTCA CyLIECTBEHHBIMW ANs aganTauun obyyaroLLei CUCTEMOI.

B xome opmupoBaHWS CTPYKTYpbl MOAENM MOMb30BaTeNs, CO3AaeTcss Habop sueek, Kakmas M3 KOTOpbIX
COOTBETCTBYET ONPEAENEHHON XxapakTepucTuke. [1ns Toro Ytobbl NOMy4NTb MOAENb KOHKPETHOTO NOMb30BaTeNs,
HeoOX0AMMO 3anonHUTL AYerku ero Moaenu. Hanpumep, 4ns Toro, YToObl M3MEPUTb XapakTEPUCTUKY «YPOBEHb
3HaHui B obnactm X», obyualowmincs nocnefoBaTenbHO OTBEYAeT Ha BOMPOCHI W3 [aHHOW obnactu.
TecTupytowmin  matepuan dopmupyetcs Takum obpa3om, 4TOObl Ha OCHOBaHWW OTBETOB MOXHO Oblo
OHO3HAYHO ONPEAENUTL XapakTePUCTKA MOLENN 471 AAHHOTO NoMb3oBatens.

C TOYKM 3peHUs NoArOTOBKW TEeCTUPYIOWEro MmaTepuarna, Monb30BaTeNbCkue XapakTepucTWKW OenaTcs Ha
MCUXONOMMYECKME M OTpaXatoLme YPOoBEHb 3HaHUI B Kakon-nubo obnactu. lcuxonornyeckoe TeCTUpPOBaHME
SBNSETCA 3aKPbITON 06nacTbio, B KOTOPOi paspaboTtaHbl MeTogmki [10], He noanexallue KOPPEKLUM W NnpaBke.
TecTbl, NO3BONAKLME OLEHUTH YPOBEHb 3HAHWM WCMBITYEMOrO B OTAENbHOM NpeaMeTHOM obnacTi, moryT
cBob0o4HO co3aaBaThCs AKCnepTaMmu B JaHHbIX 0b6nacTax. Kaxabii BapuaHT OTBETA KOPPEKTUPYET 3HaYeHue B
COOTBETCTBYIOLLEN siuenke. [paBurbHble OTBETHI YBENMYMBAOT [LAHHOE 3HAYEeHWEe, HenpaBWilbHble OTBETLI
yMeHbLIaT ero. [lonyyeHHOE MOCne NPOXOXAEHUS TecTa 3HAYEHME XapaKTepu3yeT YPOBEHb 3HaHWiA
obyyatowerocs B obractu X.

MoAroToBKa TECTUPYIOLLEro MaTepuana u npeabsBleHne ero norb3oBaTento OCYLIECTBNSIOTCS NPU NOMOLLM
MOLLyNsi TECTUPOBAHMS.

Monb3oBaTenio npeanaraetcs Habop paboumx opm, NMPU NOMOLLM KOTOPLIX OH MOXeT (DOPMUPOBaTh TECTbI
ABYX TUMOB — MCUXONOTMYEckie W TECTbI 3HaHMIA. o[ aepXMBatOTCS BONPOCHI OTKPLITOrO (OTBET BBOAMTCS B BUIE
yucra U NpoBEPSIETCS Ha NPUHALNEXHOCTb K ONPeAeNeHHOMY AnanasoHy) W 3aKpbITOro (BbIGOP «OAWH U3y UK
«O[IVH U3 MHOTUX») TUMOB.

Peanmsyemﬂ BO3MOXHOCTb KOMMOHOBKM PE3YNbTUPYIOLLEro TeCTa N3 HECKOJIbKUX, a TaK Xe YynpaBneHue
AVHaMUKOM NPOXOXAEHNA TECTA. YHpaBneHme AVHaMUKOI 3aKriovaeTcs B paspeLeHnn nnn 3anpete Bo3eBparta K
yxe I'IpOl7I,EI,eHHbIM BONpocam, orpaHU4YeHn BpeMeHn Ha OTBET U T.A.

B pesyrbTaTe NpoxoxaeHUs TecTa nonb3oBaTeneM BO3HUKAET NPOTOKON TECTUPOBAHWS!, KOTOPLIN COAEPXUT BCE
OTBETbl NONb30BaTENs Ha BONPOCHI TecTa. [laHHbI NpoTokon obpabatbiBaeTcs Mo kntody. MpemycmoTpeHo asa
TUNa KNKoYa: Ans NCUXOMNOMMYECKUX TECTOB M TECTOB 3HAHW.

[ns 06paboTku pe3ynbTaToB NCMXOMOrMYECKOro TECTUPOBaHUS NPUMEHSIETCSH CUCTEMA NPOAYKLMOHHbIX NpaBus,
NO3BONAOLIAS MOMYyYNTb TEKCTOBOE onucaHne mopenu. [ns obpaboTku NpOTOKONOB TECTUPOBAHUS 3HaHWIA
NCMONb3YITCH MaTeMaTUYeCKMe KIoYM, OLHO3HAYHO OMpedensiolme BCe 3HAYEHWS XapaKTEPUCTUK BEKTOpa
Mogenu nonb3osatens. [aHHbli BEKTOp MOXET ObITb OTNPaBREH Ha BXOL afAanTUBHOTO MOZYNS MHCTPYMEHTa
VITA-Il ans ganbHenwwen nHTepnpeTauyun 1 Bbibopa COOTBETCTBYHOLLEN OHTONOMMM, KOTOpas ONPEAEnUT CXxemy
0ByyeHus.

Moaynb hopMMUpOBaHWMS MOZENM MONb30BaTENS CUCTEMbl Trivium Tak e NoAAepXuBaeT BO3MOXHOCTb
cTepeoTunHon apantaumu. MoxeT ObiTb ChOpMMpPOBaH Habop CTEPEOTUMHbIX, 3TaNOHHBIX MOAEnei
nonb3oBaTeneit No onpefeneHHbIM npusHakam. MonyyYeHHas B pesynbTaTe TeCTUPOBaHUS W NPUMEHEHNS KMioya
nonb3oBaTeNbCkas MOLeNb COOTHOCUTCS C 9TUM Habopom, u Bblbupaetcs Haubornee 6nuskas K Hen
CTepeoTUnHas Moferb, KOTopast U NOChINAeTCs Ha BXOA aAanTMBHOMO MOAYIS.
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WHTerpauma MHCTPyMeHTa pa3paboTku afganTMBHbIX 00y4atoWMUX CUCTEM U UHCTPYMEHTa
MOAENMPOBaHMA NoNb3oBaTens

WHTerpauus npeacTaBrieHHbIX MHCTPYMEHTOB SIBNISIETCS BaXKHOM 3ajaveil Ha nyTW K MOCTPOEHWIO KOMMreKca,
CcnocoGHoro nofaepkaTh BECb NPOLIECC ANCTaHLMOHHOM 00Y4eHws.

WccneposaHue apxutektyp uHCTpymeHToB VITA-Il n Trivium no3Bonmno BbISBUTb TOYKW COMPUKOCHOBEHMS, B
KOTOpbIX HE0b6X0aNMOo 0becneynTb B3aMOENCTBIE.

Mpexge Bcero, 370 nepefava MOAENM MoONb3oBaTeNs OT MOAYNS (hOPMUPOBAHUS MOZENK Mnonb3oBaTtens
WHCTpymeHTa Trivium Ha Bxog mogyns apantauum cuctemsbl VITA-Il. Mopenb nonb3oBatens Moxet ObiTb
chopmmpoBaHa cuctemon Trivium B BWOe YMCMOBOTO BeKTOpa, NMOO TEKCTOBOrO Onoka. TeKCTOBbIA BWA
SBMISIETCS CNOXHBIM ANSt pacno3HaBaHMS M MOXET MCMOMb30BATbCA ML NSl 0TOOpaXeHUst Ha SKpaH ans
nocrneaywero Oo3HakomneHus. Mogenb nonb3oBaTenss B BWOE YMCMOBOTO BEKTOpa SBNSIETCS JErKo
WHTEPNPETUPYEMON.

B cnyyae ucnonb3oBaHWs YWCIIOBOTO BEKTOPa A1 MHTEprpeTauum MOAeny nomnb3oBaTens agantauns no
MoZenu nonb3oBatens 6ygeT UMETL CrieaytoLve aTanbl; Moaynb agantauum cuctembl VITA |l niweT Hambonee
NOAXOAALLYHO 4115 NOMb30BaTENS OHTONOIMIO, MO KOTOPOW OnpeaensieT cxemy o0ByyeHus.

CyliecTByeT psig npobriem mpouecca MHTErpauun BbiLLEONMCcaHHbIX cucteM. Mepsasi npobriema cBsidaHa C
BbIOOPOM [ManasoHa M3MEpeHUs XapakTepUCTWK, a TaK Xe HOPMUpOBaHWeM 3TWX AuanasoHoB. [pyras
npobnema — TeopeTU4eckasi BO3MOXHOCTb TOMO, YTO B MOAYNe aganTauuu Ans NOCTYNMBLLENA Ha BXOA MOAENH
nonb3oBaTens He byaeT HaiijeHa OHTOMOrUS.

[nsi TOro YToGbl UCKMIOYMTL CUTYALMIO, KOTAA ANs NOCTYNaroLLen Ha BXOL MOLENU OHTONOrMs He OyAeT HailneHa,
HEeOBX0ANMO HaNOXUTb S OrpaHUYEHNA Ha MOLENb.

Hpyroit cnoco6 pelueHns npobnembl 3aknmioyaeTcs B CO3AaHWW Habopa CTepeoTUNHbIX MOZenel CormacHo
Habopy CYLWECTBYIOLMX OHTOMOMMA. Habop CTepeoTMnHbIX Mopenei moxer ObiTb 3arpyxeH B Mogynb
(hOpMMPOBaHMSA MOfeNe cuctembl Trivium, 1 TOraa NonyvyeHHas yHUKanbHas nonb3oBaTenbckast Mogenbs Oyaert
conocTaBneHa C AaHHbIM Habopom. CTepeoTwnHas WHTepnpeTauus No3BOnMT nogaBaTb Ha Bxod Mogyns
afanTauuy TonbKo Te MoZenu, Ans KOTOPbIX rapaHTUPOBAHHO CYLLECTBYIOT OHTOMOTUN.

Takke BaXHbIM BOMPOCOM SBASETCA AWHamuka B3aumogeicteus mogynen cuctem VITA-Il m Trivium.
AnanTuHon obyvatowlen cucteme Heobxoammo B NoOOI MOMEHT BPEMEHW UMETb aKTyanbHyt0 MHAOPMALMIO O
nonb3osatene, 4Tobbl npedocTaBnAaTb 0OyyatolleMycs afekBaTHyl0 CTPYKTYpy kypca. Takum oBpasom,
Heobxogumo pa3paboTaTb CMCTEMy 3anpocoB, koTopas no3sonutT Mogynio apanTauuu KOHCTaTMpOoBaTh
HeobxoanmMocTb 0BHOBMEHNS MHADOPMALMK.

Mo 3anpocy ot moayns agantauun VITA Il mogynb dopMupoBaHns MOAenu nonbsosatens Trivium  [OrKeH
onpeaenuTb, Kakne XapakTepucTuKA HyxaatTcs B 06HOBMIEHUM, aKTUBMPOBATbL COOTBETCTBYIOLLME TECTUPYIOLLME
mMaTtepuanbl, NPOBECTW TeCTMpOBaHMe M 06paboTKy pesynbTaToB, 0OHOBUTL MOAENb M nepedate ee Mogynto
agantauum VITA L.

Heobxognmo Takke onpefenutb NpUHUMN OGHOBNEHUS MOLENW NoNb30BaTens, HanpuMep, N0 UCTEYEHUIO
OnpegeneHHoro nepuoda BPEMEHW, MMM HACTYMAEHWO OnpederneHHoro cobbitus (Hanpumep, obydaroLmincs
3aBepLLn U3yyeHne ouepeHoro 6noka HgopmaLum).

BbiBoabl

B xope npogenaHHoit paboTtbl Gbinu co3paHbl NpoTOTUNbI MHCTPYMeHTOB VITA-Il u Trivium, apxuTekTypbi
KOTOPbIX NpeacTaBneHbl B AaHHON cTaTbe. Mpobnema MHTerpayun AaHHbIX MHCTPYMEHTOB SIBNSIETCS aKTyanbHOM
no psgy NPWYMH,- MPExXae BCEro, 3T0 BO3MOXHOCTb CO34aHWS MOSHOLEHHOrO KOMMMekca, CnocobHoro
noaaepXaTtb BECb NPOLECC ANCTAHLIMOHHOTO 06yYeHus.

ApXUTEKTYpbI CUCTEM NpeLyCMaTpUBAKOT WHTErpauLmio, OJHAKO, HA [OaHHbIi MOMEHT AN ee peanu3auum
TpebyeTcs pelleHne psga 3apgad. B wx uucne: paspabotka 6e30TkasHOM CXeMbl nepedads MOAenu



130 Methodologies and Tools of the Modern (e-) Learning

nonb3oBatend B MO,IJ,yJ'Ib agantaumn n Bbl60pa OHTOJI0TUN; pa3pa60TKa CUCTEMbI orpaHqueHMﬁ Ha Moaenb
Nnonb3oBaTend, KOTOPble YMEHbLWAT BEPOATHOCTb ownbok npu Bbl60pe OHTOJI0TUN; pa3pa60TKa CUCTEMBI
3arnpocoB, KOTOPbIE NMO3BONAT peann3oBaTb ANHaMU4ecKkoe B3aUMOAEeNCcTBIE WHCTPYMEHTOB.

Mopnepxka

Pabota BbinonHsieTcs npu nopaepxke rpaHtoe PO®U-08-07-00062-a u PODU-08-07-90001-Ben_a.
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NCUXonorM4eCKME MEXAHU3MbI BNIUAHUA HA MOTUBALINOHHYIO COEPY
OBYYAIOLLErocA

Enena LunHkapeHko

AHHOomayus: PaccmMampuealomcsi 80Npockl, Ces3aHHble C NPUMEHeHUeM mecmuposaxus Onsi co30aHust
obydaruux npoepamm ¢ yyemom muna nuyHoCmu nosib3osamenel e-learning cucmemamu.

Knioyesble  cnoea:  nonb3osamenu  e-learning  cucmemamu,  Momueauyus,  MECMUPOBaHUE,
OughchepeHLpo8aHHb I No0x00, XOrmepuUK, CaHe8UHUK, (hieaMamuk, MeraHXomuK., 0byyatoujue npoepamme|.

ACM Classification Keywords: K.3.1 Computer Uses in Education, Computer-assisted instruction (CAl)

Conference: The paper is selected from Third International Conference "Modern (e-) Learning" MeL 2008, Varna, Bulgaria,
June-July 2008

Bcrynnenue

JuctaHuymonHoe o6ydyenmne ([O) ¢ ucnonbaoBaHMEM KOMMbIOTEPHBIX TEXHOMOTUIA paccMaTpuBaeTcs kak cnocod
0by4yeHus, He orpaHuuMBaoLLmMin obyvatolero 1 obydyarowlerocs BO BPEMEHM W/MAM NPOCTPAHCTBE, HO
OrpaHU4MBAIOLLMIA HEMOCPEACTBEHHbBIE KOHTAKTBI.

OpHako OCHOBHas Macca obyjaroLmxcsl, Kak NpaBumo, MHEPTHa W HY)XAAETCs B NOCTOSHHOM «MOATaNKUBAHUMY.
Hag npobnemon «noarankuBaHusi» paboTalT MHOTME y4yeHble U pa3pabotumki 0Byvatolmx nporpamm,
NoHUMas, 4To camoe 3h(EKTUBHOE — 3TO KOMMIEKCHBI NOAXO0A, B KOTOPbINA BKMOYAKTCA BCe COCTaBMAKLLME
[aHHOr0 npouecca: npenogaeatenb (Tbtogop) — obyyarowas nporpamma — obyvarowmincs. MM nocTosiHHO
paccMaTpuUBaAOTCA HOBblE BapWaHTbl pelleHnst Npobnem, CBA3aHHbIX C e-learning cuctemamu U pasHbIMU
9MEKTPOHHbIMK  criocobamm  00yyeHus, BkMYas pa3paboTku, MOMorawwye CTUMYNMPOBaTb MOTUBALMK K
06y4eHmio. Mpn 3TOM 04EHb MamNo TakMX, KOTOPbIE YUMTbIBANM Obl MMYHOCTHBIE haKTOPbI 0BYYAIOLMXCS, XOTS HaA
aTane BOCMPUSTUS MHGOPMaLMM NIMYHOCTHbIE OCOBEHHOCTM 00yyaeMblX MrpaloT KiueBylo ponb. [oHumas
NCUXOMOMMK0  MONb30BATENs, MOXHO afanTupoBaTb Y4eOHbIA MaTepuan Takum 06pas3om, 4ToObl B HEM
COLepXannch KOMMOHEHTbLI, MOTUBMPYIOLLME YernoBeka Ha 0byyeHune B e-learning cucmeme.

MocTaHOBKa 3aAay N0 CO34aHNI0 0BYYaloWMX NPOrpamm.

B cBsi3n ¢ 3TM npu paspaboTke 0ByyatoLLMx NPOrpaMm BO3HUKIM HOBbIE 3afauM:

— NpuBNeYeHne NCMXoNoroB B Ka4eCTBe KOHCYNbTaHTOB ANA CO3daHNA NakeToB TECTOB C LEfb0 AWArHOCTUKK
NCUXONOrMYECKMUX Ka4eCTB I'IOTpe6VIT€J'Iel7I;

— WX yyacTe B CO3daHuM OOyvatomx nporpamm Ansi MakCUMarbHOrO YYWUTbIBAHUSI FIMYHOCTHBIX KavecTs
obyyatomxcs;

— paspaboTka AaHHbIMK CneyyranMcTaMm ONTUMANbHOTO pexumMa 0BLLEHUS C NIAbMU B CUCTEME 3NEKTPOHHOIO
00yyeHns;

— cO3AaHMe nporpamm ansg notpebutenen ¢ yyétom auddepeHUMpOBaHHOMO NOAXo4a B COOTBETCTBUM C
pesynbTaTami TECTUPOBAHUS W BO3MOXHOCTbIO aBTOMATMYECKOM MEepechbinki Monb3oBaTento TONMbKO ero
nporpamMmbl (HanpUMep, eCnn TECTUPOBAHWE NPOXOAMT MO HanpaBneHNAM U3y4YeHns a)Tuna NPodeccMoHanbHbIX
CKMOHHOCTEN C npuereveHneM «[uddepeHumansHo-guarHoctudeckoro onpocHuka E.A.Knumosay, rge
YYUTHIBAETCS MHTEPEC YEeNoBEKa K TakuM cepam, Kak «4enoBeK — YENOBEKY, «YESTOBEK - TEXHUKA», «4EeNoBeK -
npupoga», «4enoBeK — 3HAKOBasi CUCTEMAy, «YErOBEK — XyAOXKECTBEHHbIN 06pas» C Lenbl ONTUManbHOro
nopbopa HanpasneHns ero obpasoBaHms; 6)ypoBHS 00pa3oBaHHOCTW B ONpeaenéHHO 06acTy 3HaHwiA; B)TMna
TeMnepameHTa YenoBeka W/unu ero XxapakTepornorMyeckux YepT; r)kavyecTs ero MbillfieHus 1 T.4., TO cucTema
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[O/mKHa cpearnpoBaTtb Ha I'IOJ'Iy‘-leHHbIIZ pesynbTaT WU OTNPaBUTb NONb30BATENIO MNpPOrpaMmmy o6yqe|-||/1ﬂ,
COOTBETCTBYIOLLYH NMEHHO €ro NChxonorn4ecknmM, ¢ y‘-IéTOM o6pa3OBaTeanoro YPOBH4, napameTpaM).

Metopabl onpegeneHna Tuna TemnepameHTa NMYHOCTH.

[l vccnenoBaHUs NCUXomnornyeckux 0cobeHHOCTen NMYHOCTU obydatollerocst B npoctpaHcte O MOXHO
Cronb3oBaTh pasHble METOAMKW. OTO MOMOXET pa3paboTaTh COOTBETCTBYHLIYK MporpamMmy oGyyeHus ans
onpeaenéHHoro Nonb3oBartens.

B kayectBe npumepa Mbl NnpeanaraeM UCXodHble JaHHble C YY4ETOM TUMA TeMNEpaMeHTa NMYHOCTH, KOTOpbIe
MOryT GbITb MCMONB30BaHbI ANSt BHEAPEHNS B Mporpammy oBydeHus. QudicbepeHumaums nonb3osateneit no Tuny
TeMnepameHTa, C NPUMEHEHUEeM COOTBETCTBYIOLMX MPUEMOB MpW OBYYEHUH, NO3BOMMT YriyGUTL MOTUBALMIO
nofielt, akTUBMU3MPOBATb MbICTIUTENbHBIE MPOLECCHl, 060CTPUTL BHUMAHWE W T.4., @ MMEHHO: CTUMYNNPOBATH
y4eBHO-N03HaABATENbHYI0 [eATENbHOCTL YenoBeka B MpoLiecce 00yyeHUst Mo mporpamme, paspaboTaHHoN ¢
Y4ETOM WMHAMBIUAYANbHBIX 0COBEHHOCTEN TEMNEPaMEHTA.

C a10it Uenblo Mbl NpeafiaraeM WCnonb3oBaTb ABa onpocHuka: «OnpocHuk EPQ» AirseHka u «OnpegeneHue
(hopmyrbl TemnepameHTa» A. BenoBa, MOCKOMbKY CYUTAEM, YTO 3TW TECTbl JAlOT BO3MOXHOCTb HE MpOCTO
YCTaHOBUTb WHAWBMAYANbHO-NCUXONOTMYECKIE YEPThI YENOBEKA, HO U AMarHOCTMPOBATh CTENEHb BbIPAXKEHHOCTY
OnpedenéxHbIX CBOMCTB Kak CYLLECTBEHHbLIX KOMMOHEHTOB NMYHOCTU. MeToanka Ai3eHka copepuT 4 Likanbl:
3KCTpaBepCu — MHTPOBEPCUM, HEMPOTM3MA, MCUXOTU3MA M CheuudUYeckyio LKany, npeaHasHayeHHylo ans
OL{eHKI UCKPEHHOCTYW UCMbITYEMOTO, Er0 OTHOLLEHUS K 06CNEA0BaHMIO.

Aii3eHK paccmaTpuBan CTPYKTYpPY NUYHOCTY Kak COCTOSILLYIO M3 TpeX (haKTopoB.

1) QkcTpaBepcus — MHTPOBEPCUS. XapaKkTepuaysi TUMMYHOTO AKCTPaABEPTA, AaBTOP OTMEYAET ero OBLUMTENBHOCTL
1 00palleHHOCTb WHAMBMAA BOBHE, LUMPOKWN KPyr 3HAKOMCTB, HEOBXOAWMOCTb B KOHTakTax. [JeMcTByeT noa
BMMSIHWEM MOMEHTA, MMMNyNbCKBEH, BCMbiNbYMB. OH 6e33a00TeH, ONMTUMUCTMYEH, A0DpOMyLUEH, Becen.
MpenonounTaeT ABWXEHME U AEACTBME, UMEET TEHAEHLMIO K arpeccuBHOCTU. YyBCTBA M aMOLMM He MMEHT
CTPOTrOro KOHTPONS, CKIOHEH K PUCKOBaHHbLIM MOCTynKkaM. Ha Hero He Bceraa MOXHO MONOXUTHCS.

TWUMYHBIA MHTPOBEPT — 3TO CMOKOWHBIN, 3aCTEHYMBbLIN, MHTPOEKTUBHBIA YENOBEK, CKMOHHBLIA K camoaHanmay.
CaepxaH u otganeH OT Bcex, kpome Gnmskux apysen. MnaHupyet u 06gymbiBaeT CBOM AEMCTBUS 3apaHee, He
[0BEpSieT BHe3anHbIM NoOYXAEHUAM, CEpPbe3HO OTHOCUTCS K MPUHATMIO PELeHMiA, MobUT BO BCEM NOPSAOK.
KoHTponupyeT cBou 4yBCTBA, €ro Hemnerko BbiBecTu u3 cebs. ObnagaeT NecCUMUCTUYHOCTBIO, BBICOKO LIEHMT
HPaBCTBEHHbIE HOPMBI.

2) HeiApoTusam — amouMOHanbHas YCTOMYMBOCTb. XapaKTepusyeT 3MOLMOHANbHYI YCTOAYMBOCTb WNW He
YCTONYMBOCTb (3MOLMOHANbHAs CTabWUNbHOCTb WM HECTAbUNbHOCTL). HEempoTM3M, MO HEKOTOPbIM LaHHbIM,
CBSi3aH C NokasaTensiMn NabunbHOCTU HEPBHOW CUCTEMBI.

OMoUMOHarbHas YCTOMYMBOCTb — YepTa, BbipaxaroLlash CoXpaHeHWe OpraHM30BaHHOMO NOBEAEHWS!, CUTYaTUBHOM
LieneHanpaBneHHOCTM B OObIYHbIX U CTPECCOBbIX CUTyauusix. XapakTepuayeTcsi 3penocTbi), OTIMYHOM
aganTauueit, oTcyTcTBMEM OONMbLIOA HANPSHKEHHOCTM, GECMOKOMCTBA, @ TaKkKe CKIOHHOCTBIO K NMAEpCTBY,
o0WMTENBHOCTM.

HelipoTuaM BbIpaxaeTcs B Ype3BblYaHOW HEPBHOCTW, HEYCTOWYMBOCTM, MIIOXOW afanTaLuu, CKMOHHOCTM K
ObICTPOM CMEeHe HaCTpOeHWUi (nabunbHOCTM), YYBCTBE BMHOBHOCTM M BecrokoicTBa, 03ab04YEHHOCTH,
[ENPEeCCUBHbIX PeakLnsiX, PacCesHHOCT BHUMAHWS, HEYCTOMYMBOCTM B CTPECCOBbLIX CUTyauusix. Hedpotuamy
COOTBETCTBYET 9OMOLMOHANBHOCTb, UMMYMbCUBHOCTb, HEPOBHOCTb B KOHTaKTax C MOAbMM, M3MEHYMBOCTb
WHTEPECOoB, HeyBEpeHHOCTb B cebe, BblpaxeHHas YyBCTBUTENbHOCTb, BMEYATIUTENbHOCTb, CKMOHHOCTb K
pasgpaxuTenbHOCTU. HelpoTuyeckas NIMYHOCTL XapaKTepusyeTcsl HeafeKBaTHO CUMbHbIMW peakumsMu no
OTHOLIEHWIO K BbI3bIBAOWMM WX CTUMynaMm. Y 1ML C BbICOKMMM MOKa3aTensmMu no Lukane HempoTusma B
HebnaronpUATHLIX CTPECCOBBIX CUTYaALMSIX MOXET Pa3BUTLCS HEBPO3.
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3) McuxoTam. 3Ta LIKana roBOPUT O CKMOHHOCTU K acoLuarnbHOMY MOBEAEHM, BbIYYPHOCTH, HealeKBaTHOCTM
3MOLIMOHArbHbIX PEaKLWA, BbICOKOM KOH(NUKTHOCTM, HEKOHTAKTHOCTM, SrOLEHTPUYHOCTM, SrOMCTUYHOCTH,
PaBHOAYLLMM.

CornacHo AI;136HKy, BbICOKME MOKa3aTenu no 3KCTpaBepcun u He|7|pomsmy COOTBETCTBYIOT nCUXuaTpu4eckomy
AMarHody KUCTepuun, a BbICOKME TMOKa3aTenM no WMHTPOBEPCUU WU HeIZpOTI/I3My — COCTOAHMIKO TpeBoOrn wunu
peaKTVIBHOﬁ aenpeccun.

HeIZDOTI/ISM M NCUXOTU3M B Cnyyae BbIpaXEHHOCTU 3JTUX nokasaTenen MOHMMAKTCS B  KayecTBe
«npenpacnonoXeHHOCTU» K COOTBETCTBYHOLLMM BUAAM NaTONOrnin.

Bbicokue OLieHKM MO LUKamne 3KCTPaBEepCUs-MHTPOBEPCUS COOTBETCTBYIOT SKCTPABEPTUPOBAHHOMY TUMY, HU3KME
— WHTpaBepTUpOBaHHOMY. ECnM nokasaTenb OLEHKM MO LUKane WCKPEHHOCTU BbICOKMIA, TO TaKoMy
MoNb30BaTENi0 [0BEPSTh HYXHO OY4EHb OCTOPOXHO: €r0 OTHOLUEHME KaK K UCCMEAOBaHMI0, Tak U K 0By4eHnto
MOXeT OblTb HEOCTATOYHO CEPbE3HBIM.

lMpuBnekas faHHbIe U3 U3MONOorv BbICLIEN HEPBHON OEATENbHOCTH, AM3EHK BbICKa3bIBAET rMNOTE3Y O TOM, YTO
CUIbHBI W cnabbli Tkl No aBnoBy 04eHb BIU3KK K SKCTPaBEPTUPOBAHHOMY U UHTPOBEPTUPOBAHHOMY TUNaM
nuyHocTw. Mprupoaa MHTPO- 1 KCTPaBEPCUM YCMATPUBAETCS BO BPOXAEHHBIX CBOMCTBAX LiEHTPabHOM HEpPBHOM
cUcTEMbI, KOTOpble 06ecneynBaloT YpaBHOBELIEHHOCTb MPOLECCOB BO3OYXAEHUS W TOPMOXeEHUS. Takum
0bpa3om, ucnonb3ys AaHHble obcrefoBaHus No Lkanam 3KCTpa — MHTPOBEPCUM U HEMPOTI3MA, MOXHO BbIBECTH
rnokasaTenu TemnepameHTa fIMYHOCTU Mo Knaccudmkauum aernosa, KOTOPbIA onucan YeTbipe Krnaccuyeckux
TUNA: CAHIBUHMK (MO OCHOBHbIM CBOWCTBAM LIEHTPANbHON HEPBHOM CUCTEMbI XapaKTepuayeTcsi Kak CUIbHBIN,
YPaBHOBELLEHHbIA, NOABWKHBIN), XONEpUK (CUMbHbINA, HeYpaBHOBELLEHHbIN, NOABKHBIN), (pnerMaTik (CUrbHbIN,
YPaBHOBELLEHHbIN, UHEPTHBIN), MENaHXomuK (cnabblil, HeypaBHOBELLEHHbIN, UHEPTHbIN).

Ha rpadhuke MOXHO yBUAETb, Kak COOTHOCSTCS TUMbI TEMNEPaMeHTa CO LKanamu OnpocHUKa.

HECTABWIbHbI
nerko I aKTWBHbIN
paccTpaunBatoLLmiics I YyBCTBUTESbHBbIN
TPEBOXHbIA I ©ecnoKoiHbINi
PUTUOHBIA I arpeccuBHbIif
CKIOHHBIN K I BO36YaMMbIA
paccyxaeHnsam I U3MEHYMBBIN
NEeCCUMUCTUYHBIN I HenoCTOSAHHbIN
CLEPKaHHbIN I UMMYNbCUBHBIN
HeoOLLUMTENbHBIN I ONTUMUCTUYHBIN
TUXUI MenaHxomK | X0nepuKk
NHTPOBEP- I OKCTPABEP-
|
TUPOBAHHbI I TUPOBAHHbI
NacCcuBHbIN cnermaTuk | CaHrBUHKK 0BWwMTEeNbHLIN
OCMOTPUTENbHbIN I KOHTaKTHbIN
paccyauTesnbHbli I pasroBOPYMBbIA
AobpoxenaTenbHbIn I 0T3bIBYMBbIN
MUPONOOMBBLIN I HENPUHYXOEHHbII
yNpaBnsoLLmi I XM3HEPAZOCTHbI
BHYLUAKOLLWA JOBEPHE I 6e33ab0THbIN
HageXHbI I WHWLMATUBHbIN
POBHbIN I
CMOKOWHbIN I

CTABUIbHBIN
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Ho [aHHblit TECT BCE Xe He CMOXeT YOOBNeTBOPUTb GONMbLUMHCTBO 3anpoCcOB MccrieaoBaTeneid, MockomnbKy
PacCyMTaH Ha oOnpeaereHne XapakTePUCTUK OTHOCUTENBHO «YMCTbIX» TUMOB TEMMepaMeHTa: B npupope
TaKOBbIX, KaK NpaBuUno, He CyllecTByeT (0BbIYHO B CTPYKTYPE NUYHOCTW LOMUHMPYET KaKoM-TO OAMH THM, XOTS
NHOTAa BCTPEeYaeTCst paBHOE COOTHOLLEHWE [BYX UMW [axe TPEX TUMOB). B AOMONHEHWE K HeMy Mbl npefaraem
napannenbHo ucnonb3oBath TecT «OnpedeneHne opMynbl TeMnepamMeHTay, KOTopbIii MOMOXET YCTaHOBUTb
cTeneHb BbIPaXEHHOCTM TOrO U MHOTO TUNA TEMNepaMeHTa.

XapaKTepucTUKU «4MCTbIX» TUNOB TEMNepameHTa U Npuémbl obweHus npu 0.

[Ins BO3MOXHOCTW Gonee TBOPYECKOro NOAX0Aa Mo MPUMEHEHWMHO YKka3aHHbIX METOAMK HIKe NpuBOAATCs Gonee
Pa3BEPHYTbIE XapaKTEPUCTUKM «YUCTbIX» TUMOB TEMNEpamMeHTa W MpegfiaraloTcs NpUMepHble MPUEMbI
KOHCTPYKTVUBHOTO OBLLEHMS.

Tak, MenaHXonmK — MIHTPOBEPTUPOBAHHbIN N AMOLMOHANBHO HECTabUNbHbIN YenoBek, obnagaeT gpyxentodnem,
CaMOKPUTUYHOCTbIO, UCMOMHMTENBHOCTbLIO, HO CBOWCTBEHHAs eMy C [eTcTBa 0OMOUMBOCTb, YYBCTBUTENBHOCTD,
3aCTEHYNBOCTb MeLalT conuanTbes ¢ mogsMu. OcobeHHO crabbiM 3BEHOM SBNSIETCS peakumst Ha OTHOLUEHUE K
HEMy OKpYXatoLLmX: HeNepeHOCMOCTb HaCMeLLIEK, NOA03PEHNS COMPOBOXAAKTCS HEYMEHUEM NOCTOATL 3a cebs,
OTCTOSTb NpaBay NpU HecnpaBeanmBbiX 00BWMHEHMsIX. Pegko BCTynaeT B KOHGMMKTbI C OKpY)XaloWuMKW, B
TPYAHbIX CUTyaUMsiX WLWET noadepkky W onopy. B MOMeHT TpyoHoro BbiOopa ANMUTENbHO HeyBepeH,
HepeLunTeneH, konebnetcs, ULeT coBeTa. B TpyaoBoi AesaTenbHOCTY eMy NPUCYLLE NepeoLieHnBaTL TPYAHOCTY,
yacTo owwywaet beccunue, He ymeeT MobunuaoBatbes. He nobut u He ymeeT pabotatb GbicTpo, 6€3 oTAbIXa,
yCTaeT, eMy TpyaHo pabotaTtb HOuYblO. [pucTynaeT k HOBOM paboTe C OmaceHWsMU, 3aMefNIeHHO U He NiobuT
Ha4MHaTb YTO-TO HOBOE, He 3aKOHYMB CTaporo. Ecnu B xope paboTbl BO3HMKAKT TPYAHOCTH, Y HEro ObiBaroT
cnafpl, HeBepue B yCrex; HET CTPeMIeHMs MOCKOpei 3aBepLUMTb HavaToe, MO3TOMY YacTo nepeadernbiBaer,
OYeHb TLYATENbHO OTLINMGOBLIBAET. Heygauamu CBOUMW LENUTCS, KanyeTes, ULWeT COYYBCTBUS U NOAAEPXKKY,
coseTa, nomowy. K KoHUy monroit paboTbl YyBCTBYET paccnabneHHoOCTb, YNagok, HeT Cun papoBaTbes. He
NBUT MEHSTL MecTo paboTbl, NpeanoymnTas ogHoobpasHue 1 cuasyyto nody. B npouecce paboTbl He 3amevaeTt
OKpYXEHMS, YacTo ObiBaeT paccesH. Lym, cyeta, GbictpoTa, Becnopsgok emy mewaiot. OT cebs Tpebyer
Oonbluero, Yem OT Apyrux. [py MONMHOM Heycnexe AesTeNbHOCTM BragaeT B OTYasHUE, 3aMblKaeTcs B
MOMYaHWK, Hepeaka Tsra K camoyOuicTBY; Mpu ycnexe — pacTporaHHas papgocTb CO Cre3amu Ha rnasax,
HEeYBEPEHHOCTb, CMYLLEHUE, HeaoBEpUE K CBOEMy ycriexy. [1noxo nepeHocUT COnepHUYECTBO, cuuTaeTt cebs
XyXe conepHuka, "caaetcs” 6e3 6os.

B ero 3agaHue, koTopoe JOMKHO BbiTb YETKO CTPYKTYMPOBAHHbIM, XenaTenbHO BBECTU MEPCOHaX, HanpuMep,
A00pOAYLIHOro, YyTKOro npodeccopa, KOTOPbI MOCTOSHHO NoadepkuBaeT 06y4atoLlerocs CroKOMHbIMM
3BYKOBbIMW CurHanamu tuna «lMpasunbHo», «Xopowwoy, «Monogeuy — B cnyyae ynaun u «Moaymaii ewé pas»,
«MocMOTpK BHUMATENbHEN, YTO-TO MPONYLLEHO», «KaxeTcs, YTo-TO He Tak» U Ap., UHOTAA Aaxe AaéT COBETHI.
CnoB, HeCyLUMX HeraTue, KPUTUYHOCTb B CEMAHTUKE, credyeT usberatb («owwubka» W T.4.). Takoi TUn IUYHOCTY
Henb3a pyratb, NOATPYHMBATL Had HUM, MOTOMY 4TO nobas kputuka rnyboko, GONE3HEHHO TpaBMUPYET M
NOMHUTCS roaamu. Ero ctumynupyet nuwb noxsana v noaaepxka. Mocne 3aBepLueHns 04HOrO 3afaHus 1 nepeq
3arpysKkom 4pyroro MOXHO BBECTU KakOW-HUOYOb CMELHOW, COCOOCTBYHOLLMI OTALIXY MYNbTCHOXKET.

Kpome Toro, ansi Hero 3ajgaHWe MOXHO 3anporpamMMMpoBaTh B CBOEOOpasHyld WUrpy, KOTopasi WCKMoYaeT
MOMEHTbI ~ COMEpPHMYECTBA, arpeccii, OMacHOCTM, MOTOMY YTO [ANs  MENaHXONMKOB  XapaKTepHbl
3MOLIMOHANBHOCTb, YYBCTBUTENBHOCTb, TPEBOXHOCTb, GOS3NMBOCTb, rNyOOKME peakuum B 0BNacTu TOHKMX
YyBCTB. VX Haubormee CUNbHO BblpaxeHHas YepTa — TyMaHHOCTb, COMEpPEXWBaHWE APYrUM MIOASM UIn
KMBOTHBIM, OT3bIBYMBOCTb, MSTKOCEPAEYHOCTb, PAJOCTb OT YYKMX yCrnexoB. MO3TOMY OHWM BreyaTnMTEmNbHbI,
cneanuBbl, Tiobble kW3HEHHble COObITUS BOCMPUHUMAIOT CepbesHee, 4YeM [pyrue niogn. Mexogs w3
BbILIECKA3aHHOr0, CO3AaBast Urpy, HY)XHO NoabupaTb HaBop NepcoHaxel, OCHOBHO YepToil XapakTepa KOTopbIX
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Obina b6l JobpoTa, OT3LIBUMBOCTD, XeNaHWe noagepxartb Apyr apyra. Obyyalowuminics MoxeT cam noabupatb
MepCOHaXeN, a MOXHO U NPEANOXUTL 3apaHee 3annaH1POBaHHbIX B CIOXKETE UIPbI.

B Ccnyyae ycnexa Henb3s CUINTbHO XBanuUTb UMW YCTPanBaTb OBaLMK. MENaHXONMUKU He NIBSAT MHTEHCUBHOTO
I'IYGJ'IVI‘-IHOFO 060y)K,D,eHVI$| pes3ynbTaToB CBOEN pa6OTbI, NOCKOIbKY UCNbITbIBAOT CTECHEHUE WU CTbif, HAXOAACh B
LleHTpe BHUMaHWA.

Xonepuk He CKINOHEH ropeBaTb O MPOLLIbIX Heyaauax, HeCHaCcTbsIX, yTpaTax 1 NorpyxartbCcs B BOCTIOMUHAHMS, OH
CTPEMMUTCS 3aHATb MEpBOE MECTO B CBOEM Aene (4acTo B ynpaBneHWn okpyxatowmmi). Cpeay He3HaKOMbIX
JIEPXKUTCS HE3aBMCHUMO, CKMOHEH K ropaocTU M He CTPeMUTCSl pacnonoxuTb k cebe HOBOTO YenoBeka. Takoi
YernoBeK NMepeoLeHMBaET CBOW CNOCOBHOCTM M HepooueHuBaeT cobcTBeHHble Hepgoctatku. OT cebs Tpebyet
MeHblUe, YeM OT [JpyrMX, He CKMOHEH K COMEPEeXMBAHMIO, HE TEPNUT "CNEe3nnBOTO HEXHMYaHbS", 4acTo
0TKa3blBaeT B NpocbOe ApyruM, He packamBaeTcs, Koraa He npas, a 00bI4HO BUHWT ApyrvX. Koraa HavyanbCTeo ¢
HWAM He cornallaeTcsi, OH CTaHOBMTCS B OMMO3MLMIO K PYKOBOLCTBY: OTCTAMBAET CBOK HE3aBUCKUMOCTb, CMOPHT,
He noguuHsietcs. JTobut BbicTynath, nnbo panopTys 0 nobege, nmbo, obmmyas HEOOCTaTKW, CKIOHEH K
PasrpOMHON KpUTUKE.

Korpa 3auHTepecoBaH, CknoHeH paboTatb Ge3 oTablxa O4eHb ObICTPO, SHEprnyHo, He Tpebys pasHoobpasus,
Hepocbinas HefensaMu U Mecsuamn. 3akoHYMB CTapyto, K HOBOW paboTe mpucTynaeT yBepeHHo, BbiCTpo, a B
KOHUe paboTbl NepexuBaeT MoabeM, YAOBNETBOPEHHOCTb. OTBETCTBEHHOCTb NPEAnoYMTaeT HECTU cam, Ans
Hero nyyLwe ObITb PyKOBOAWUTENEM UMK AEACTBOBATL CAMOCTOSTENBHO, YEM UCTIONHUTENEM YbMX-NTMGO yKa3aHIA.
Pabotas, 3ameyaeT, YTO [enaeTcs BOKPYr, HO LyM, CyeTa, CKOPOCTb €My HE MELLaloT, No3TOMY OWWBKM Mo
PaCcCesHHOCTM TakoMy TWMY NIMYHOCTM Mano CBOMCTBEHHbI. borblue MelwaeT 6ecnopsiiok, NOCKOMbKY Mo HaType
OH 00bIYHO aKKypaTWCT.

3agaHue s xonepuka TOXe AOMKHO ObiTb YETKO CTPYKTYMpOBaHHbIM. HO nepcoHax [OomkeH Hectu B cebe
BbI30B NONb30BaTENt0. MOCKOMbKY TaKOW TUM NIMYHOCT MIIOXO0 NEPEHOCUT COMEPHUYECTBO B CBOEM OKPYXeEHWM,
OH CTPEMMTCS! YLLEMMUTb CONEPHYKa, BbIMTPATH Y HEro.

[laHHOMYy TUMY JIMYHOCTW HEeOOXOAMMO MOBbLILEHHOE BHWMAHME OKPYXatoLWMX, €My TbCTUT  LUMPOKOe
0OLLECTBEHHOE MpU3HAHWe, MOYET, YBaXEeHWe, YTO COMPOBOXOAETCH YECTONMOOMBLIM KENaHWeM MCMOMHSTb
Ba)Hble 0DLIECTBEHHbIE 4ena, W, KaK CMeaCcTBUe, — Y HETO B HanMYuUK CTPEMIEHME 3aHATb PYKOBOZALLMA MOCT.
MosTomy 3agaHue AOMKHO ObiTb pPa3HOYPOBHEBLIM, M KaxAabli mepexon Ha 6onee BbICOKWMIA YPOBEHb
HeobXxoOMMO COMpOBOXAaTb MPUCBOEHMEM MOMb3OBATENMIO KAKOrO-HMOYOb TWTyNa: Hampumep, CHadyana 3To
acCYCTEHT, MOTOM — MpenoaaBaTesb, acmypaHT U T.4. [ockonbKy Manenilee yulemneHne OOCTOMHCTBA Y HEro
Bbi3biBaeT OypHOE BO3MyLLUEHWE, OTMOP W TOMbKO YBAXMTENbHAs KPUTUKA (nyywe C MOAYepKMBAHUEM
[OCTOMHCTB) B €r0 afpec CrnocobHa KOppeKTMpOBaTb, CTUMYyNMPOBaTb €ro OBLECTBEHHYK aKTWBHOCTb, TO
NOATONKHYTb €ro K BbIMNONHEHMIO CrieAyHOWero 3ajaHus npu NpaBuiibHOM BbIMONHEHWM NPeablayLLero MOoXHO
3BYKOBbIMM (CO 3HAYMTENBHOM MHTOHaUMen) curHanamu Tuna «3amevatenbHo», «MCKMouUTENbHO TOMKOBOE
peleHney, «paHamnosHo», «daHtacTuuHo!y, «Hy, Tbl 1 gaéws!» «Heyxenu pewun? C yma coit MoxHo! A
3ajaHune-To AefcTBUTENBHO TpyAHOe...» 1 ap. B cnyyae, korga coenaHo OeicTBUTENBHO TPYAHOE 3adaHue, Kak
MOOLLPEHME XenaTenbHO BKMOYMTL 3BYK dhaHdap. Ecnn pelleHue 3agaHust BbINOMHEHO C OlwmMOKamu, TO
NMPUMEHSTb MOXHO BbIPaXeHWs Tuna: «XoTb Tbl U YMHWLA, HO NPUAETCSA NPOBEPUTL elle pasy, «He cnewm, u 'y
Tebs BCe nonyumtcay», «Tbl, KOHEYHO, MOMOAEL, HO NOAYMaN, KaK HalTV Opyron pesynbtaT» U T.N. EMy Henbas
cneLumnTb Npeanaratb NOMOLLb: XONepUK He TOMbKO CTPEMUTCA NpeooneBaTh TPYAHOCTU CAMOCTOSTENBHO, HO Y
cTapaeTcs CKpbiBaTb Heyfdaun B paboTe, u3beraet Yyxoi nomoLLm, He nbuT coBeToBaTbCs. Bpems oTabixa
MeXay 3afaHu1sIMM MOXHO CBECTU K MUHUMYMY, MOTOMY YTO OH 0ObIYHO HETEPNENNBO CTPEMUTCS K LOCTUKEHMIO
pesynbTaTos.
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Ecnu 3agaHus BBECTM B MIpy, TO OHa JOMXHA COAepXaTb MOMEHTHI arpeccMBHOMO OOLLEHMs (JonyCcTUMbI
CNOBECHbIE OCKOPBIIEHNS HAM APYTX NEPCOHAXeEN, HO TOMbKO He ero), COPEeBHOBAHUS, NOTOHU, CTPenbObI U T.4.
Cama vrpa MoxeT bbITb OCTATOYHO TPYQHOW, MOCKONBKY TPYAHOCTM B paboTe oByyatoLierocs Takoro Tuna He
NyraioT, a NOBbILIAKT MHTEPEC K HEM.

Mpu NONHOM Heycrnexe B AesTEeNbHOCTY Y HEro PasBUBAETCS YTPIOMOCTb U CKIIOHHOCTb K THEBHOMY OXECTOYEHMI0
(Hanpumep, NOpPTUT BelLm); npu ycnexe GypHO nepexusaeT nobeay, TopxecTeyeT. MoaTomy B cryyae ycnexa
HY)XXHO He MPOCTO MOXBanUTb, @ [axe XenaTenbHO (M0 BO3MOXHOCTW) YCTPOWTb MyGnuyHOe o6CYyxXaeHMe
pesynbTaToB paboThl, MOCKOMbKY TAKOW YENOBEK HE MPOCTO MHGUT MPUHUMATL MOYECTH U 3HAKM BHUMaHWS, a
MOCTOSIHHO CTPEMMTCS K HUM. Ho BaXHO yuuTbIBaTb, Y4TO MPWU OCTPOM CTONKHOBEHUM C APYTMM YENIOBEKOM OH
CKIOHEH K KOHAMKTY, K CCOpe, a He K MpUMMpeHuto, ObiBaEeT 3nonamMsiTeH U MCTUTENEH. B cutyauum Betpeun ¢
HOBbIMM TMPEASIOKEHUSIMM, MPOTUBOPEYALLMMM MPUBLIYHBIM, OObIYHO COMPOTUBMSIETCS HOBOMY, CKMOHEH K
[orMaTuamy.

Ecnu paccmatpuBaTtb BO3MOXHOCTY 3(PEeKTUBHOTO COTPYOHMYECTBA C (PNermMaTuKkoM (CPaBHUTENBHO HW3KWI
YPOBEHb aKTMBHOCTU MOBefeHus), TO HeobXOAMMO YuuTbiBaTb, YTO ANA Hero B BOMbLIMHCTBE Cryyaes
XapaKTepHbl CrOKOACTBME, AOBONbCTBOBAaHME TEM, 4YTO €r0 OKpyxaeT. HacTpoeHue npenmyLLecTBEHHO
CMOKOMHOe, POBHOE, MUPHOE, NPK Heyfdayax BO3HWKAeT A0CaAa, IMOLMOHANbHbIA KOHTAKT NOHWMKEH. OH XOTb 1
He GowTcs puckoBaTb, BCE e ualle w3beraeT pucka. [MpensTcTBue OCO3HAET He MpeyBenuuMBas M He
npeymeHbllas, Mobunusyetcs ans ero npeogoneHus, obaymblBas Hawnydwee pewexne. [eicTsyet
XNaAHOKPOBHO, B KPUTUYECKOW CUTyaLun cobpaH, BOyMYMUB, OCMOTPUTENEH, 3ameasieH. [1ocKomnbKy B MOMEHTbI
TpyaHoro Bbibopa peLleHne MPUHUMAET HECKOpO, HO TBEPOO M YBEPEHHO, 0COBO mofaepxka emy He HyxHa.
CnocobeH (orpaHUMYeHHO) Kk HEYCTaHHOM HETOPOMUBON paboTe W HOUbIO, NMPU 3TOM 3acbiNaeT KPaTKoBPEMEHHO
(cTos1, cmas, Ha xoay). MeaneHHo, ¢ packaykown, 3a4epxKon NpUCTynaeT k HoBon paboTe. Morpyxaertcs B paboty
C roroBow, Maro 3aboTutcs O ckopom pesynbrate. [lepepbiBbl W 6e3pesynbTaTHble nepuodbl B paboTe
NepeHocnT cnokomHo. [peoponeBaeT TPYAHOCTU CaMOCTOSTENbHO W TEPNenuBO, HO OHW He CTUMYMMPYHT
paboty. peanountaet paboTate Ha OAHOM MPUBLIYHOM MECTE, EMY HPaBUTCS "KOMaThbCs'", 3a4epxmBaThCs Ha
Menoyax, HEOXOTHO paccTaeTcs ¢ paboToi, NPUBLIKAET K Helt. OH He CKMOHEH HU K HOBU3HE BMeYaTNIeHnn, H1 K
MeyTam, H1 k Bopbbe 3a TpyAHYH Lenb, NO3TOMY 3a4aHns Nnyylle nofasaTb B 06bIMHOM Kaccu4eckoMm cTune, ¢
He6OMbLWMM KONMYECTBOM HOBATOPCKMX MOAXOLOB. M XOTS OH Jaxe HeCcnpaBeasMBYK KPUTUKY npuHUMaeT 6e3
COMPOTUBIIEHWS, HO ANd CTUMYNAUMW €ero AeATENbHOCTM Mydlle MCMonb30BaTh NOXBamy: KpUTUKA He
NOACTErMBAET, a CKopee CKOBbIBAET AENCTBUS priermaTuka. B cuTyaumm BCTPEUM C HOBbIMU NPEANOXEHNAMMU,
NPOTUBOPEYALLMMU NPUBbIYHBIM, MPUHUMAET X HE Cpasy, a Yepes ANTENbHbIN CPOK, U B 0TKa3e He ynopCTBYyeT.
JKenaHus npuBbIYHbI, 0AHOOOPa3HbI, YCTONYMBLI; NOCTOSIHEH B WX OCYLLECTBIEHWW, HO MPU HEBO3MOXHOCTM
OCYLLECTBUTb, JKenaHwWe mnocteneHHo yracaeT. [lpn Heycnexe B pabote HeT cnes, rops, OonbLuoi
3aTOPMOXEHHOCTH, CKOBAHHOCTM, €CTb A0CaAA; NPM yCrexe — CNOKOMHOE A0BONbCTBO, HET INKOBAHMS, TpUyMda.
lMopnepxuBaTh MOXHO 3BYKOBbIMU CUrHanamm Tuna «MpaBunsHO», «Xopowwoy, «<Monoaewy — B cnyyae ygauu, 1
«Mogymait ewé pa3y, «ocMoTpK BHUMATENBHEN, YTO-TO MponyLieHoy», «Ownbka» n ap. — npn Heyaade. Ans
Hero 3afaHuns MOXHO noabupaTb CO BCTaBKamu, KOTOPbIE MpakTuyeckn He ByayT ero oTBnekatb. [ockomnbky He
nobuT BbICTYNaTh Ha cobpaHuax, usberaeT nybnMYHOCTM, a COBCTBEHHLIM yCrexaMm He MmpuaaeT 3HadeHus,
0c060 BbIAENATb €ro AOCTUXKEHUS HEMb3s: Takoil YernoBek He NOUT ObiTb B LEHTPE BHUMAHWS, He NobuT
noyecTemn.

OH [oCTaTo4HO BbICOKO LEHUT OKpYyXalolWmnx, N 310 Ka4ectso Aaét €My BO3MOXHOCTb Yy4aBCTBOBATb B
06CY>KJ1€HI/1M pe3ynbTaTtoB APYyrux Ges conepHmyecTBa M HaCMelleK Haa HUMW. B o6m,e|-||/1|/1 ncnonb3yet
CMOKOMHBIA, paCCWZlMTeJ'IbeM TOH, @ Npu CTONKHOBEHUU C YETIOBEKOM YKNOHAETCA OT KOHCbJ'IVIKTa, CTPEMUTCA K
NPUMUPEHUIO; HE MCTUTENEH, HE obuaume, nerko NEePeHOCUT COMEepPHUYECTBO B OKPYXEHUM, 00bIYHO CKMOHeH



International Book Series "Information Science and Computing" 137

yCTynatb COMEPHUKY. He O6Hapy)KI/1BaFI ocoboro COYyBCTBUA cnabbiM, OH OXOTHO WX nognepxunsaer,
paccyouTernbHO cnpaBeannB. Byﬂ,y‘-ll/l HeCTbIANnB U HEe 3aMHTEPECOBaH B MPECTUXE, HEe3aBUCUMbIN (bl'IeFMaTI/IK
4acTo He6pe>KeH B cobnioaeHum NPUHATBLIX NpaBun U HEPEOKO OCYyXAaeMm 3a 3TO APYrMH.

[N caHrBMHMKA XapakTepHO XOPOLLEE, YacTO Jaxe BECENOe HACTPOeHWe, UckpsLleecst pagocTbro. YKenanus
pasHo0bpasHbl, HO HECTOWKM, U B CUTyaLM HEBO3MOXHOCTW UX OCYLLECTBUTb, XenaHus yracaioT. OH nerko ¢
3TUM NPUMMPSIETCS!, KaK 11 ¢ HeONaronpusTHLIMI XM3HEHHBIMU 00CTOsITENbLCTBaMU. He 6ouTtcs pucka, onacHoOCTH
(OH e€ HefoOLEHMBAET), HO M He CTPEMUTCS K HUM. B yrpoxaiowen cutyauun Tpesora kak CUnbHOe YyBCTBO,
00bI4HO HE BO3HMKAET, NO3ITOMY He MOOMNM3yeTcA Ans eé npeoponeHuns (OeicTByeT "Ha aBock"), BecneyeH,
HafeeTcs Ha ycnex, HO He camoyBepeH. B MOMeHT TpyaHoro Bbibopa MpUHMMAeT peLueHue MOCMEeLIHO-
MMNYNbCUBHO, HEAOCTAaTOMHO YBEPEHHO M 064ymMaHHO. EMy HpaBuTcs He GopoTbes, a npeobpaxaTb peanbHOCTb
NPy NOMOLLUM haHTa3uK, BOMNOLLEHHO B Urpe, HOBU3HE. HO NacCyBHbIM MeYTaM TOXe JONT0 He NpeaaeTcs: OHU
eMy Hafoe[datoT, NO3TOMY WLIET HOBW3HbI BrieyaTneHuid, aeicTeuin. O NpoWnbIX HEyAayax He NepexmBaer,
HaobopOT, BOOXHOBMNSASCH MPOLMbIMM YCrexamu, BEPUT B HOBblE yAaun, B "CBOK 3Be3dy", YCTPeMnssch K
HaCMaXaeHWo HOBW3HOM KW3HW. B cuTyaumm BCTpeuM C HOBbIMKM NPEANOKEHWAMMU, NPOTUBOPEYALLMMM
NMPUBbIYHLIM, NErKO MoAXBaTbiBaeT HOBOe. BrieyeHne K HOBWM3HE BEAET K BOMbHOCTSIM, NErKoMy HapyLeHUIo
npasun. Byayun HeCTbIANMBbLIM, OH He 0b6eperaeT CBOW MPECTUX W He CKPbIBAeT "TPeLUkoB, a OTCloga Hepeako
OblBaeT ocyxaaem 0bLecTBeHHbIM MHeHUeM. Mpu NONHOM Heycrnexe HeT MOAABNEHHOCTU, THeBa, OTYasHUS,
eCTb CTPeMIIeHNe ckopen no3abbiTb, pasBneybCsl, BEPHYTbCS K XOPOLUEMY HACTPOEHMIO, a Mpu ycnexe —
NMKOBaHwe, BOCTOPT.

YuuTbIBas BbICOKYK CKNOHHOCTb CaHrBMHMKA K ObICTpOMY Temny paboTbl 1 HEMPeMEHHOMY pa3Hoobpasuto (He
nobut N He ymeeT paboTaTb HEMPEPLIBHO-ANUTENBHO; YaCTO HaYMHAET HOBOE, HE 3aKOHYMB MpeablayLero),
TaKoW IMYHOCTM HeoBXoaUMbI 3aAaHus, KOTOPbIEe HE JOMKHbI BbITb O4EeHb TPYAOEMKAMM (B KpalHeM cnyyae —
3aaHue HyXHO pa3buTb Ha HECKOMBKO 3TanoB), Tpebytowmmmn BonbLLION 3aTpaThl BPEMEHW, W KaXKAbliA 3Tan 3ToM
paboTbl HEOOXOAMMO OTAENATL CMOKOMHOW CTUMYNMPYIOLLE/ NOXBANoN B agpec nonbiosartens. MoxHO Takke B
3ajaHnsaxX Ha Kakux-To atanax paboTtbl genaTb LWYTOYHble MYNbTUNAWKALMOHHbIE WM 3BYKOBbIE BCTaBKY,
NOCKOMbKY, paboTasi, CaHrBUHWK XOTb 1 3aMeYaeT, YTO AenaeTcs BOKPYr, Npu 3TOM OTBMIEKAETCS M CoBepLlaeT
OLWNBKM N0 PacCesiHHOCTH, MPOAYKTUBHOCTb PaboThbl Y HErO HUKE B CUTYaLM TULLMHBI 1 MOHOTOHHOCTM.

Takoi TR NUYHOCTK CKIOHEH YacTo obpallaTtbCs 3a NOMOLLbIO U COBETaMM, He CKpbIBas Heyaad. Ho nomorath
€My HYXHO O4eHb MpOLyMaHHO: €Cnk MOMOLLb CNWKOM Bonblias — 6ygeTt oTkasbiBaTbCs YTO-TO fenaTb CaM,
NOCKOMbKY HE CTPEMUTCA MNpeofoneBatb TPYOHOCTW, a nbiTaetcs 0BOWTM WX, wn3bexatb. Cnuwkom
HeA0CTaToOYHas NOMOLLb MOXET OTTOMKHYTb OT BbINONHEHMS 3aAaHNA: OH CKMOHEH 3abpachkiBaTb 3aMEANEHHYI0 1
BespesynbTaTHylo paboty, He Tepns nepeaenok u "konawus". CnpaBegnnBasi KpUTWKa He TOMbKO NETKO UM
BOCTPUHUMAETCA U YUMTbIBAETCH, HO W MOACTEMMBAET (XOTb M HEHAZOMrO), MOSTOMY B CryyYae ero Heydauu B
OOLEHMM MOXHO YnoTpebnaTb CroBa W BbIPaXeHWS LUYTOYHO-HACMELUNWUBOTO OTTEeHKa Tuna «PasuHsy,
«PaHTacTvka! HyxHO 300poBO nocTapaTbest, YTOObI Tak OWNMONUTLCAY, «Thbl KyAa CMOTPULLL?Y, «IM, Tbl TAE?» U
T.0. B cnyyae nooLypeHns MOXHO 1cnonb3oBaTh pasel TMna «HopmansHo. Monogew!», « TonkoBoe peLueHue,
«Hy, Tl 1 gaéws!», «Monogeu!», «YmMHuua» u 1.4. B koHUe paboTbl B kayecTBe Harpagbl Takke MOXHO
“Cnonb30BaTh, Kak U Ans Xonepuka, 3Byk aHdap.

B urpy-3agaHne HyXHO BBECTM 9NEMEHTbI COCTS3aHWS, COMEPHWYECTBa, Y NONb3oBaTens Ao/mkHa ObiTh
BO3MOXHOCTb COBepLUaThb reponyeckme (Ha nybnuke!) noctynkw. B Heit MOryT nmpucyTCTBOBaTH B HEBLICOKOM
CTEMEHN arpeccvBHble MPOSIBNIEHUS HEraTUBHbIX MEPCOHaXen, Ho 6e3 u3nuwHen xectokocTn. Kpome Toro,
o0si3aTenbHa YacTas CMeHa CHOXETHOM TMHMKM, MEepPCOHaXel, 3BYKOBOrO ()OHa, a B KOHLUE — mybnmyHoe
HarpaxgaeHue nobeaurens.
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CaHrBuHMK He TONMbKO OXOTHO NMPUHUMAET y4acThe B AMCKYCCUSIX, HO 1 4acTO BHOCUT CBOM npeanoxenusi. OH He
COMHeBaeTCs B N0OBM OKpykatoLwmx k cebe, camoolieHka B obLecTse nosoieHa ("aywa obuiectea"). CosHaeT
CBOW YCMeXu W pacckasbiBaeT O HUX, HO HE NPUAAET UM BAXHOrO 3HaYeHus. He CTPeMMTCS K MOYECTSM, HO W He
cTecHsieTcs Wx. He nobut aaBaTh ykasaHWst U pacrnopsikeHusi, mano TpeboBaTteneH kak k cebe, Tak u K
OKPY)XatOLLMM, CKMOHEH He K PashpauTenbHOCTH, a K LyTke. IOCTAaTOMHO LIEHNT OKPYXatoLmX, YacTo MSroK C
NoAbMM, HO HEMPOYb HE3NO MOWYTUTL Hag HUMKU. CrOPUT aKTUBHO-3aMHTEPECOBAHHO, HO HE OTCTaMBaEeT CBO
no3uNLMI0 KaTeropuyecku. Mpu OCTPOM CTOMKHOBEHWM U3BeraeT KOHMIMKTA, CKMOHEH K MPUMUPEHIIO, OTXOAYMB,
He3nonamsTeH, HEMCTUTENEH, XOPOLIO NEPEHOCUT COMepHMYecTBO. [peabsaBnseT TpeboBaHMs K OKpYXatoLmM
BECENO, JOCTAaTOYHO AeNvKaTeH B OOLIEHNN C ApYrAMM, UOET HABCTPEYy NPOCUTENH, CKIIOHEH packauBaTbCs B
HenpaBoTe.

BbiBoabl

B [O oTcytcTByeT BO3MOXHOCTb WCMONMb30BATh MPUBbLIYHBIE Pblyark [aBNeHWsi, MO3TOMY AUCTaHLMOHHOE
06YyyeHIe BbIHYXIEHHO OPUEHTUPOBATLCS HA BHYTPEHHIO MOTUBALMIO. 3HAYNT, (DOPMUPOBAHIE W NOAAEPKKa Y
00yyaloLMXcsl  BHYTPEHHWX MOTWUBOB 3aMHTEPECOBAHHOCTM B  00pa3oBaHMW  CTAaHOBATCS OOHOWM U3
nepeooyepeaHbix 3apad [O. O6rerynTb pelleHne AaHHOTO BOMPOCA MOXET MOMOYb 3HaHWE O0COGEHHOCTEI
nYHocTM obyyatolierocs, Briekyliee 3a Co0OiA BO3MOXHOCTb BRMSHUS Ha [ESTErNbHOCTb MOMb3oBaTens,
MOCKOMbKY W3YYeHWe W Y4YUTbIBAHWME MCUXOMOTUYECKUX XaPaKTEPUCTUK JIMYHOCTU monb3oBaTens Aact
BO3MOXHOCTb, pa3paboTaB cneunarnbHble 06ydalolme nporpammbl, 0GOpPMUTL Y4ebHbIi MaTepuan TakiMm
06pasom, 4TO OH CTAHET He TONMbKO AOCTYMEH BOCMPUSATUIO 00yyaeMblX OnpedenéHHON rpynnbl, HO W byaet
CcnocoBCTBOBATH BO3HUKHOBEHMIO YCUNEHNS U NOAAEPXKKN BHYTPEHHEN MOTUBALMM K 0BYYEHMIO.

Onpegenutb Ncuxonornyeckne 0CoBEHHOCTH YeroBeka, BOBMEYEHHOIO B MPOLLECC AMCTAHLMOHHOTO 0ByYeHNs, 1
Ha 1X OCHOBE pa3paboTaTb 3PEEKTUBHLIE NPUEMBI CTUMYNALMN €r0 AEeSTENBHOCTMU B €-learning cucTeme MOXHO
NP1 NOMOLLYM pa3HOOBPa3HbIX NCUXONOTUYECKNX METOAMK.

B kayecTBe nmpumepa MX MCNOMb30BaHWS Hamu paspaboTaHbl Mpuémbl OOLIEHMS C NOMb30BaTENSAMU W
MOBILLEHMS UX MOTUBALMK Ha y4eOHY [esTenbHOCTb C YYETOM TUNa TEMNEPaMEHTa IMYHOCTH. 3TOT npumep,
MO HaLLeMy MHEHMIO, NOKA3bIBAET NPAKTUYECKM HEOrPaHNYEHHBIE BO3MOXHOCTY MCMOMb30BaHNS NCUXONOrMM Kak
HayKW npy AUCTaHLUMOHHOM 00YYeHIUM C UCTONb30BAHWEM KOMMbIOTEPHbIX TEXHOMOTUN.
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CO30AHUE N ODPOPMIIEHUE JyMN

ExaTtepuHa JlbiceHKo

AHHomauyus: Cez200Hs, koz20a Poccusi nepexodum Ha HO8bIL ypOBEeHb XU3HU, 80Nnpochl ModepHu3ayuu
0bpa3osaHusi, 0bpasosamerbHbIX npoepamm U cucmem cmosim ocobo ocmpo. CI6r3TY «/19TU» Hecem Ha
cebe nosHy omeemcmeeHHOCMb 3a 8ce UHHOBAUUU, BHEOpsieMble 8 yHUBEpCUMemMe, maK Kak Mbi A811eMcs
00HUM U3 60-mu BY308 cmpaHbl, npuHuMarowux yyacmue e MHHosauuoHHol ObpasosamenbHoll [pozpamme
(NOF1). MHozue opaaHu3ayuu U yHusepcumembI 80/IHyKOM 80NPOChI, cesidaHHble ¢ coddaHuem AYMI. Cmambs
nocesiweHa amol meme, npuyem 0coboe eHumaHue ydensemcs ohopmneHuro AYMIT.

Knrouesbie cnosa: npagusna 0ghopMIeHUs], OCHOBHbIE NPUHYUNLI nocmpoeHus QYMIT.
ACM Classification Keywords: K.3.1 Computer Uses in Education — Distance learning

Conference: The paper is selected from Third International Conference "Modern (e-) Learning" MeL 2008, Varna, Bulgaria,
June-July 2008

Bcrynnenue

Bo Bcem MUpe AUCTaHUMOHHOE o6yqu|/|e NPOYHO «BCTasno0 Ha HOrM» - 3aHANO CBOK 3HA4YMMyH0 COUManbHYH
HULWY B o6pasoBaTean017| cq)epe, BOBJIEKNO B CBOK CUCTEMY OnpedeNneHHble U, KaK npaBuiio, LWMPOKUE CIou
HaceneHns.

[ucTaHumoHHoe obpasoBaHue, npexae Bcero, 310 0byyeHue He B ayautopun. Ho npu atom obyvarowmics
“MeeT BO3MOXHOCTb NOAAEePXKMBaTb NOCTOSIHHOE OOLUEHWe ¢ NpenoaaBaTeneM, BO3MOXHOCTb 3a4aTb BOMPOCH
BO BPEMSI MPOXOKAEHUSI Kypca UNv MOAFOTOBKM K NPOBEPOYHOI paboTe u BbicTpo nomnyuntb 0TBET. OCHOBHbIE
XapaKTEPUCTUKA AUCTAHLMOHHOTO OBy4eHWst 3TO ero MopTaTMBHOCTb M BapbWUpOBaHWE BPEMEHHbIX PamoK Mo
xenaHuio obyvatowlerocs. [uctaHUuMoHHOe 00yyeHne OCYLLECTBRSeTCS MHOMBMAYanbHO B nobom ynobHom
Mecte 1 B noboe yaobHoe Bpems. onb3oBaTeNb He 3aBUCUT OT pacnucaHus 3aHaTuiA B 0Opa3oBaTeNbHOM
yypexaeHuu, oT pacnucaHusi npenogasaTens. Takas cBoboga no3BofsieT eMy CamMOCTOSITENbHO ONMpeaensTh
CKOPOCTb W MPOAOIKUTENBHOCTL CBOWX 3aHATUN.

CraHoBsITCS 04eBMAHBIMM NpoBnembl, CBA3aHHbIE C pa3paboTkoi camux KypCOB AMCTAHLMOHHOrO 00Y4YeHUs
METOAMKOA WX WCMOMb30BaHWS [N pasnnyHblX Leneid ©a3oBoro, yrny6rneHHOro,  4OMOMHUTENbHOMO
obpasoBaHus.

QYMI — aneKTpoHHbIE y4ebHO-MeToaMYECKME Nocobus. PaccmoTpum knaccudmkaumio SYMIT (cm. cxemy 1):
- 3NEKTPOHHbIA Y4ebHMK,

- NEKTPOHHbI CNPABOYHMK,

- TPEHaXepHbIN KOMMIEKC,

- 3a0a4HKK,

- ANEKTPOHHbIA NabopaTopHbIi NPaKTUKyM,

- KOMMbIOTEPHAA TECTUPYIOLLAs CUCTEM,

- YyebHo-meToanyeckuit komnneke — YMK.

YMK mnm y4ebHO-METOAMYECKMIA KOMMIIEKC, CBOEN LieNbI0 CTaBUT KOMMOHOBKY pasnuyHbix QYMI no cpegcteam
obbeanHeHus nx yepes obLmin negarorndeckuin cueHapui. Kaxasin YMK npegHasHayeH 455 okasaHus NOMOLLy
B WU3yYEHUN 1 CUCTEMATM3ALMN TEOPETUYECKNX 3HAHWIA, (DOPMUPOBAHMS NPaKTUYECKNX HaBbIKOB paboThl, Kak B
npeameTHon obnacTu, Tak 1 B cUCTEME AUCTAHLWMOHHOMO 06pa3oBaHns Unn B TPaanLMOHHON 06pa3oBaTenbHOM
CUCTEME C WCMOMNb30BAHMEM MH(OPMALMOHHBIX TexHonorni. YMK cooepKUT He TOMbKO TEOpEeTUYECKWNA



140 Methodologies and Tools of the Modern (e-) Learning

mMatepuan, HO W MNpaKTUYecKMe 3adaHus, TECTbl, Aalolye BO3MOXHOCTb OCYLLECTBEHWSI CAMOKOHTPOSS.
Cospanne YMK nmeeT ocoboe 3HauyeHWe, Tak Kak NO3BONMSAET KOMMMEKCHO MOAXOAMTb K PELUEHMIO OCHOBHbIX
JOUOaKTUYECKUX 3adau.

Kpatko PaccMOTPUM

HasHaueHue,  COCTaB M

TEXHONOTMIO CO3AaHMS

MHTEPaKTMBHbIX

komnoHeHToB YMK. S

ONEKTPOHHbIAN  y4eOHMUK anexrpa | 275TES Sanaunm ,1;;'1,‘?: K;:S:%‘f
NpefHa3HayeH Ans caMocTo- yueGmmn | “TEREOM e © | e | towan
ATENbHOMO M3yyeHns i

TEOpeTUYecKkoro Matepuana
Kypca ¥ MOCTPOEH Ha
rMNepTEKCTOBOM OCHOBE, NO3BONAOLLEN paboTaTh N UHAMBKAYAINbHON 0Bpa3oBaTenbHOM TPAEKTOPUN.

Cxema 1 Knaccudmkaums SYM1

KoMnbloTEPHbIN Y4eBHWUK COREPXUT TLUATENbHO CTPYKTYPUPOBAHHbLIA Y4ebHbIA MaTepuarn, npegocTaBnseMbli
nonb30BaTesnto B BUAE NOCNEeA0BATENLHOCTY MHTEPAKTUBHBIX KaJpOoB.

HenuHeitHas opraHu3aums y4eGHOro Matepuana, MHOroCHoNHOCTb N MHTEPAKTUBHOCTb KaXAOMo Kaapa, a Takke
BO3MOXHOCTb MPOTOKONMPOBaHUS MHChOpMaLMK (OTCIeXUBaHWe NPENoAaBaTenemM CTyNeHe! 1 YPOBHS U3y4YeHus
MaTepuana y4allmmcs) onpeaensioT cneumduky anekTpoHHOro y4ye6HuKa.

OneKTPOHHbIN CNPaBOYHUK MO3BONSET NONb30BATENO B NoGOE BpeMs onepaTBHO NOMy4nUTb HEOOXOAUMYHO
CMPaBOYHYH MHGOPMALMIO B KOMNAKTHOM (hopMe.

B ameKTpOHHbIA CNpaBOYHMK BKMIOYAETCS WHAOPMALMs Kak LyOnupyiowlas, Tak 1 AOMONHSIOWAs MaTtepuan
yyebHuka. OOBbIMHO BXOA B 3NMEKTPOHHbIA CMPaBOYHMK [OCTyneH M3 nwboro mecta nwboro pasgena
3MEKTPOHHOrO y4ebHIKa 1 NpeAcTaBnseT cobom creLmanbHyo KHOMKY U rMNepTeKCTOBYHO CTPOKY.

B HacTosiLee BpeMsi HamMuMe CrnpaBOYHON CUCTEMbI sIBNSeTcA obsi3atenbHeiM ans nwoboro YMK. TMpu atom
3NEKTPOHHBI CNPABOYHUK MOXKET BbITb MPEACTABNEH Kak camocToATeNbHbIA aniemeHT YMK, Tak U BCTPOEHHbIN B
3NEKTPOHHBI Y4EBHUK. OTO NPaBMMO HUrAE He CTaH4APTM3MPOBAHO, HO SBNSIETCS CBOe0OpasHbiM Taby.

KomnbloTepHble Mogenu, KOHCTpYK-
TOpbl W TPeHaxepbl MO3BONSIOT
3aKPenuTb 3HaHUS 1 NOMY4UTb HaBbIKN
WX MpaKTUYECKOrO MPUMEHEHUs B

cuTyaumsx, MOAENMPYHOLLMX
peanbHble. Apkum npyMepoMm
npekpacHoi peanusauuu nopgobHoro
QYMI MoryT CIYX1Tb

aBMaTpPEHaxepbl, TPeHaxepbl, paspa-
BotaHHble SIKE.Multimedia training
systems," -  TpeHaxepbl  Ans
onepaTtopoB  MOCTOB  YrpaBreHus
TEXHoMornyeckum npoeccom. OauH
n3  TpeHaxepoB  upmbl  Sike,
NpeAcTaBneH Ha pUCyHke 1.

MogobHele  JYMIM  moryt  GbiTh

NCMOMb30BaHbl  He  TOMbKO  AfiA PucyHok 1
AeMoHCTpaLuu TpyAHO TpeHaxep dupmbl Sike -
BOCMPON3BOANMbIX B y4ebHou TNokanbHas cTaHumsa ynpasnexus knetku S1-SA-SB

00CTaHOBKE MpOLECCOB, HO M [ANs

! OdwmumanebHbin cant dunpmel Sike - http://www.sike.ru/
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BbISICHEHYS! (B [11arOroBOM PEXUME) BIMUSHUS TEX UMW UHbIX NapamMeTpoB Ha 13y4Yaemble NPOLIECCh U SBMEHNS.
370 NO3BONSIET UCMONb30BaTh MX B Ka4eCTBE UMUTATOPOB NabopaToOpHbIX YCTAHOBOK, @ Takke A1si 0TPaboTKM
HaBbIKOB YNpaBMeHUst MOIENMPYEMbIMU MPOLIECCAMMU.

K TpeHaxepam Takke MOXHO OTHECTU KOMMbIOTEPHBIE 3aAa4HUKN.
KomnbloTepHbIN 3agayHMK no3BonseT oTpabortath

MPUEMbl  PELUEHMs  TWMOBLIX  3afgay,  HarnsgHo A4 Dopebeiii
[EMOHCTPUPYIOLLMX  CBS3b  TEOPETUYECKMX  3HAHWN

NONYY4EHHbIX paHee C KOHKPETHbIMU npoGnemaMM, Ha Kypc

pPELUEHNEe KOTOPbIX OHM MOryT ObiTb HanpaBfeHb. ATEMATHKAH
ApKAM NPUMEPOM YAAYHOTO SMEKTPOHHOTO 3aAauHuKa 2000
MOXET CIyXMUTb 3NeKTpoHHbIe nocobus J1.4.bopesckoro .
ANA WKOALHAKOB

(CM. pUCYHOK 2, Ha KOTOPOM MpeAcTaBneHa obrnoxka W AENTYPNEHTOB
O[IHOrO M3 Noco6ui). EA30BBIA

. . . NENHAR TERFHE
AneKTPOHHbII NabopaToOPHbIN NPaKTUKYM NO3BONSET PEWEHNE IAARY

R

WMUTUPOBATL MPOLECCHI, MpOTeKawLye B 13yyaeMbix s aar MEanaXays
pearbHbIX obbekTax, nnm CMOZenMpoBaTh PrcyHOK 1
KCNepUMEHT,  H TBAMbIA B MbHbIX
OKCMIEPUMEHT,  HE  ocyllec pea Kypc Matemartuku J1.4.5opeBckoro — obnoxka
YCNOBUSIX.

B KayecTBe TpeHaxepa MOXHO paccMaTpuBaTb

KOMMbIOTEPHYIO  TECTUPYIOLLYIO CUCTEMy, koTopas obecreyuBaeT, C OOHOW CTOPOHbI, BO3MOXHOCTb
CaMOKOHTpONs [nst 06y4aemoro, a ¢ Apyron - NpUHUMaeT Ha ceBs PYTUHHYI0 YacTb TEKyLIEero Ui UTOroBoro
KOHTpONS.

KomnbloTepHas TecTupylowasa cucTeMa MOXeT NPeacTaBnaTb COBOM Kak OTAEMNbHYK nporpammy, He
JOMYyCKaoOLWY0  MOAuduKaLmm, Tak U YHMBEPCanbHYyK NPOrpamMHyt0 OBOMOYKY, HaMOMHEHWE KOTOPOU
BO3naraeTcs Ha npenogaeatens. TecTupytwas cuctema MOXeT ObiTb BCTPOEHA B 06OMOUKY 3NEKTPOHHOMO
y4ebHMKa, HO MOXET CYLIECTBOBaTb UM Kak camocTosTenbHbld anemeHT YMK. B aTom cnyyae Tectupyrowme
nporpamMmbl MO pasnuyHbIM AUCUMNIMHAM Lienecoobpa3Ho 00beanHATb B eanHoil 6ase AaHHbIX.

PaspaboTka YMK

Mpm ncnonb3oBaHUK OTAEMNbHbLIX KOMMOHEHT AYMI, cnemyeT yunTbiBaTh, YTO, Camu No cebe 3T KOMMOHEHTLI He
cnocobHbl pewnTb negarornyeckme 3agadn. Obyvarowas yHKUMS MOXET ObiTb peannsosaHa Tonbko B YMK
yepes NpaBuIbHO NOCTPOEHHBINA NEAArOrMYECKIUN CLIEHAPHIA, C MOMOLLbIO KOTOPOro NpenoAaBaTeslb BbICTpanBaeT
obpasoBaTenbHbIe TPAEKTOPUM, CEAMT 3a BbINONHEHNEM NOCTABNEHHbIX NONb30BATENH0 3aAaY, KOHTPONMPYET 1
HanpaBnseT NoNb30BaTeNs.

Paspabotka YMK sBnsieTcs CnoxHOA M Tpygoemkon paboToil, KoTopas AOMKHA MPOBOAMTLCS COBMECTHO
3KCMEPTOM W TexHWyeckum cneumanuctoM. CosgaHume YMK He TpebyeT oT aBTopa cneumanbHbIX 3HaHWA B
obnacTi nporpaMMUpOBaHKsi, HO npednonaraeT Hanuyue SnemMeHTapHbIX HaBbIKOB PabOoTbl C TEKCTOBLIM W
rpacdpmyeckum pepakTopom, Internet — Gpaysepom, a Takke Internet - noutoin. OCHOBHOE BHWMaHWe aBTOP
JOIMKeH yOensTb COAepXaTeNbHON 1 METOANYECKOA CTOPOHE U3NOXKEHNS yyebHoro matepuana. Toraa Kak BC
TEXHWUYECKYI0 CTOPOHY BOMpoca JomkeH bpatb Ha cebs IT-cneumnanucr.

Mpn paspabotke YMK crnegyeT npvHMMaTb BO BHMMaHWE YAANEHHOCTb , a MOPOA W WM30NMPOBAHHOCTb
nonb3osatens, obyvarowerocs AMCTaHUMOHHO. WIMEHHO noaToMy MaTepuanbl  LOMKHbI - CHabxaTbes
HeoBXOANMBIMM MOSICHEHWAMM, ObITb HE TONBbKO HarMsiAHbIMU, HO W MPUBMEKATENbHBIMU ANS NONb30BATENS.
Otomy, 0e3ycnoBHO, CMOCOBCTBYHOT BO3MOXHOCTK |T-TexHomornid (MpUMeHeHWe pasHoobpasHOM rpadmky,
aHMMaLWK, UIMUTaLWN W T.1.).

Kpome TOro, 0TCyTCTBIE NOCTOSHHOMO 1 HEMOCPEACTBEHHO KOHTAKTa C Nonb3oBaTenem TpebyeT oT asTopa Kypca
3apaHee npeBMaeTb BCE TPYAHOCTM NpoLiecca 0ByyeHus.
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Xovetcs npegynpeaute 06 ofgHon w3 npobnem, KoTopas 4acto BCTaeT neped paspabortyukamu AOC B
CNaBSHCKMX CTpaHax. F3blki CNaBSIHCKOW rpynnbl (B HaleM Ccryyae — PyCCKWN) He SBMSOTCH S3blkamMu C
3aKPENneHHbIM MOPSIAKOM CIIOB, 3TO MPUBOAUT BO3HUKHOBEHWMKO MMHTBMCTUYECKUX KOMMU3WA, C KOTOPbIMM HE
CNocobHbl CMpaBUTCS NEKCUYECKME aHann3aTopbl. M3 Bbilecka3aHHOTO criedyeT NPOCTOM BbIBOA: €CAM Bbl
X0TuTe co3aatb aBToHOMHy AOC, TO ee crefyeT nucaThb Ha aHImMMUIACKOM SI3bIKe.

YMK cnegyet pa3pabatbiBaTb Ha MOAYSIbHOM OCHOBE, e Kaxablii MOAYNb NpeacTaBnseT coboit aneMeHTapHyo
yactb QYMI, BKHOYAIOWLYID YETKO O0BO3HAYEHHbIA OObLEM 3HAHWA M YMEHWA, BbIAENEHHbIi aBTOPOM AMiS
N3y4eHns nonb3oBaTeNieM B TeYEHWE ONpefeNieHHOr0 BPEMEHH; UM — 3a4eTHYI0 eanHnLYy, KavyecTBo paboTbl €
KOTOPOWA  (PUKCUPYeTCS KYpCOBbIMA W KOHTPOMbHbIMM paboTamu, a Takke TeCTOBbIMW, 3a4YeTHbIMU 1
3K3aMeHaLMOHHbIMI CPEeACTBaMM, KOTOpble MOTyT npoBepsTbes kak AOC Tak 1 akCnepToM.

OcHoBHble TpeboBaHWs K MOCTPOEHMIO TaKOW CTPYKTYPbI: NOrMYHOCTb BbISENEHNS CTPYKTYPHON eAMHWLbI, ee
COOTBETCTBUE COLEPXaHMIO pa3fena, Hanuune Ans norb3oBaTtens BOIMOXHOCTY NPSMOW HaBuralmmu 13 6o
CTPYKTYPHOM €AMHMLbI B NIOBYI0 [pYrylo, NOrMYECKN C Hell CBA3AHHYI0 (CaMOCTOATENLHOCTL MONb30BAaTENS,
BO3MOXHOCTb BblBOpa CIOXETHON TMHUM 06Y4EHNS).

AdektvBHOCTL YMK CyLIECTBEHHO 3aBUCUT OT KayecTBa MCMOMb3yeMblx Y4EOHBIX MaTepUanos 1 MacTepcTaa
CMeynanucToB, y4acTBylLMX B 9TOM npouecce. [103TOMy neparoruyeckas, copepxarternbHas opraHusaums
npouecca (kak Ha 9Tane nPOEKTMPOBaHMS Kypca, Tak M B MPOLECce ero MCnonb30BaHWs) SBRsSeTCS
npuoputeTHoi. OTcloda cnefyeT BaXHOCTb KOHLENTYyanbHbIX Neaarornyeckux NoNoXeHWA 1 uaen, Ha KoTopble
npegnonaraeTcs onupaTtbea Npu cosnaHuy koMmnnekca. KopoTko 3T NOSNOXEHNUS MOXHO WU3NOXUTb CreayoLmm
obpasom:

BaxHo, 4T0Obl 06y4aembll Hayuuncs CamoCTOSTENbHO MpuobpeTtaTb 3HaHMS, MOMb3ysCb Pa3HOOOpPa3HbIMM
NCTOYHMKaMM MHEOPMaLK;

CamocTosiTenbHoe npuobpeTeHne 3HaHUN He JOMKHO HOCUTb NACcCUBHbIN XapaKTep;

OpraHu3auns CaMoCTOSITENbHON  (MHAMBWAYANbHOA WAM  TPYNMOBOMA) AEATENbHOCTM 00y4aeMblXx B CeTw

npegnonaraeT UCNosb30BaHWe HOBEMLLIMX NeAarorMyecknx TEXHOSOMMI, agekBaTHbIX cneuudguke AaHHOM hOpMbI
00yYEHNS U CTUMYNMPYIOLLMX PACKPbITUE BHYTPEHHUX PE3EPBOB KaXA0ro 0by4yaemoro;

IuctaHumoHHoe obyyeHne npedycMaTpuBaeT aKTMBHOE B3aMMOLENCTBME Kak C  MpenojaBaTeneM -
KOOpAMHATOpPOM Kypca, Tak M C [JpYrUMW napTHepamu, COTPYOHWYECTBO B MpoLecce pasHOro poja
No3HaBaTeSTbHON 1 TBOPYECKOW AeATENbHOCTM

KoHTponb OOMmKEH HOCWUTL CUCTEMATUYECKWA XapaKTep W CTPOUTLCS KAk HAa OCHOBE OMepaTWBHOM 0bpaTHOM
CBSI3W, TaK 1 TEKYLLEro aBTOMaTUYECKOrO KOHTPONS, U OTCPOYEHHOO KOHTPONS.

Ctunb nogauu nHchopmauum

Mpu thopmuposanum YMK crnegyet
BbiOpaTb ONpeAeneHHbln  CTUMb
nogayM WHGopMauuMnM UM xe
BblpaboTaTb  CBOW,  CKOMMMW-
NNPOBaHHbIA U3 HECKOMbKMX.
Paccmotpum  Haubonee 4acto
BCTPEYaeMble BapuaHTbl Noaayu

*PEATEHEIE CUTYALLMIH
*rMNOTETHYECKHME
CHTYALMM

agn-line pesxum
=gfine pemum

*rposegeHne

WHGopMaLwm (CMm. cxemy 2).
[agaiite 6onee noapobHo ocTa-
HOBVMCSI Ha KaXgoM W3 CTUNEN.
YuyebHble cuTyauuu: npu  pac-
CMOTPEHMM cuUTyaunuin obyvaemble
BOMKHbI Ha NpaKTUYECKMX

WECTesoEaHNAS

MograToBKa OOKA2406
*CosnaHMe paGoumx

cuTyauuit (Gombee

MPUMEHEHWE HMEET B

MYMEHWTAPHbIXH

3 HOHOMWHECHNX HWKBX)

Cxema 2 CTunb nofaum uHgopmamm
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npumMepax NpPUMeHATb HaBblKM U YMEHUA, NONnyyYeHHble B pe3ynbTate NPOXOXAEHUA pa3,u,ena/|<ypca. [aHHas
dJopma CI'IOCO6CTByeT PasBuUTUO aHaNNMTUYECKMX HABbIKOB, Bpra6aTbIBaeT CaMOCTOATENBHOCTb.

Ob6cyxaenve/anckycens: gaHHas opma, nossonseT obyvarowmmes Hantu 1 0603HaUMTb MaBHble MOMEHTLI
paccmaTpuBaeMon npobnembl, KONNEKTUBM3MPYET NOMb30BaTENEN, CNNaYnBaET KOMMEKTUB, YUUT 00yYaloLLmXCs
oTCTamMBaTb CBOK TOYKY 3peHusi, 0DOCHOBbIBATb €€, a TaK e KOOpPAMHMPOBATb CBOWM AENCTBUS C APYrUMu
Nonb30BaTENSIMU 1 3KCMEPTOM.

Ponesble Urpbl: 0COBEHHO YCMELIHO MPUMEHSIOTCS Npu paboTe B rpynne Ny Npu NpoBeAeHUM yata. [aHHas
thopma faeT o6LMpHOE nose dyaHTa3uK KenepTa U NporpaMMm1CTa, AaeT BO3MOXHOCTb peanu3aLyi orpoOMHOro
yucra 3afyMok.

Kak pasgen ponesbix Mrp — BblA€NMM OTAeNbHO npoekTbl. [Mpu Takoi copme paboTbl 0byyaemomy
npeanaraetcs BbINOMHUTL ONpedeneHHoe 3afaHue, NPOBECTW UCCNeaoBaHWe Unv NMOAroToBUTL AOKNaA. Takom
MeToZ CnocobCTBYET Pa3BMTII0 TBOPYECKOrO NMOAX0AA K PELLEHNI0 HECTAaHAAPTHOW 3aaaun.

He cTout 3abbiBath Npo Nouck B Internet: ata qaopma npeanaraeT nonb3oBaTensaMm CaMoCTOATENbHO HalTu B
CeTW OTBETbl Ha BOMPOCHI UK JOMONMHUTESbHbIN mMatepuan no 3aaHHON Teme. JTOT npmuem CI'IOC06CTByeT
pacLlUnPeHnto Kpyrosopa nonb3oBaTenen, aKTUBMN3NPYET UX HA NOUCK AONOJSTHUTENBHOrO MaTepmnana.

Tak kak ntobon cosgarHblin akcneptoM YMK gomkeH ObiTe NOHATEH NMPOrpaMMUCTY NSt NONHOLEHHON W TOYHOM
peanu3auuv, CcnegyeT BBECTU OMpeAerneHHylo opMmy, KoTopas MOXeT OpaTbCs 3a OCHOBY, a npu
WHOMBMAYAbHBIX USMEHEHWAX KaXObIM 9KCNEPTOM caBaThCs Kak fokymeHTauus no YMK.

lMpencraeum Becb MaTepuan B Tabnuue 1.

Tabnuua 1 JokymeHTsl no YMK, nepegaBaemble 9KCNepTOM NPOrpaMMmUCTy

Ne | HaumeHoBaHue | KpaTtkoe copepxaHue B kakom dopmate | Mpumeyanue
maTepuana npegocTaBnseTcs
1 | AHHOmayus OCHOBHbIE 3MEMEHTbI; Word-chaiin ¢ KpaTkas xapaktepucTika Kypca,
Kypca - KpaTkas xapaktepucTuka Ha3BaHWEM onpeseneHie Lienesoit ayanTopuy,
Kypca, ero MecTo B ciucteme | ann_<Kpatkoe HEOBXOAMMOCTb HanM4s 3HaHi 1
NOATOTOBKY CTYAEHTOB Ha3BaHMe HaBbIKOB [1151 YCMELLHOTo YCBOEHMS Kypca,
[iaHHO CrieLyanbHOCTH,; kypca>.doc MECTO 1 B3aMMOCBA3b C ApYTVIMU
- LienM 1 2884 M3y EHN; AUCLMMIIMHAMI NPOrpaMMbl.
OnpeneneHie Heobxoaumoe ycnoBue aHHOTaLWM:
nocnpe OBATEILHOCTH 06OCHOBaHME «OMMIKK Kypcan
"3 qefmn oM W DASLENOB (onpegeneHue nocneaoBaTENbHOCTH
’ yca pas N3y4eHNs pa3menoB — 3TOT NYHKT O4eHb
yg 6 BaXeH 419 NporpammmncTa)
- CeegeHus 0b aBTOpax .
A P CeepeHvs 06 aBTopax — B cBOGOAHON
topme
2 | CodepxaHue Onucanve cTpykTypbl kypca | Word-cbaiin ¢ CooTBeTCTBYET OrMaBNEHMIO 0BbIYHOTO
Kypca Ha3BaH1eM neyaTHoro y4ebHoro 13gaHus
<Kpatkoe
Ha3BaHue
kypca>.doc
3 | Mpoepamma OCHOBHbIE 3MEMEHTbI: Word-chaiin ¢ Cnmcok 0643aTenbHOM M AOMNOMHUTENBHOM
Kypca - ConepxaHve Kypca, Ha3BaHMEM NUTepaTypbl AOMKEH COAepXaTh
Pa3nenbl U3y4eHms; Ha3BaHVe N3Y4EHWs JaHHOrO Kypca UCTOYHNKM C
- Cncok 0bsi3aTenbHON 1 kypca>.doc ykasauen CTPaHML (pasaernoe),
7IOMONHHTENSHOM peKOMeHAYeMbIX ANs U3yveHus
nuTepartypbl.
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Paboyas OcCHOBHbIE 3MEeMEHTbI: Word-thaiinel ¢ IMpu HeobXx0AMMOCTH NpefoCTaBNsAeTCA
Kypca M3y4eHWs,, CBEMEHNS O Rab1_<kpaTkoe kypca (Mpy Hanm4umm CyLLeCTBEHHON
(ompaxaem NPUOBPETAEMBIX 3HAHMSIX U Ha3BaHMe pasHuLbl ANs pasHbIX POpM M CPOKOB
cneyuguky HaBbIKax) kypca>.doc, 0by4eHus).
yieGHou (conepxaHue kypca ¢ Ha3BaHue nUTEpaTypbl A0TKEH Conepxark
APOEPANMEI pa3buBKoV Mo Buaam paGoTsl | Kypca>.doc ACTBUTEN5HO HEOBXOAUMbIE AN
05151 pasHbIxX 1 vacan) "1 WM3y4YEHNs aHHOrO Kypca UCTOUHWKM C
¢hopm u - yKasaHueM CTpaHuL (pa3nenos),
CDOKOE - ®opMbl 1 KpUTEPUK
P PEKOMEHOYEMbIX AMNs U3y4eHus
06yyeHus) UTOTOBOIO W TEKYLLEro
KOHTpONS, TeMaTuka
KypcoBbIx paboT (npy
HeobxoaMmocTw)
- Cncok 0bsisaTensHomn 1
[OMNOJTHUTENBHON
nuTeparypbl
Memoduyeckue | OCHOBHblE 3NIEMEHTI: metod_<kpatkoe YkasaHust 4ns CTyAeHTOB N0 PaLMOHanNbHOM
pexkomMeHOauuu | _ Onucanve BsaumopeiicTens | HasBaHne TEXHOIOMM YCBOEHWS y4eBHOro
no CTyAeHTa, Mpenoaasarens u kypca>.doc MaTepuana Ha 3aaHHOM YPOBHE, Mo
Op2aHU3ayul | pexauara paLMOHaNbHOMY YepeaoBaHMIo 1
camocmo- WCMIONb30BaHMI0 BCETO KOMMMeKca y4ebHo-
- - MeToayka npoBefeHus .
simeJibHOU METOAMYECKIX MaTepNarnos, OCHOBHON 1
UTOTOBOIO W TEKYLLEro .
pabombi LOMOMHUTENBHON NUTEPATYPbI.
KOHTpONS!
cmydeHmos
- MeToauka noaroToBkm
KypCcoBbIX paboT
- MNpaBuna ucnonb3oBaHus
WHTepHeT-, ayamo- n
BMOEOMATEPUATIOB.
AnekmpoHHbIl | OCHOBHbIE 3NIEMEHTI: B nanke Lectures - | YuebHoe nocobue, koTopoe npeacTaBnset
y4ebHuK - PeKoMeHzyeMbiit asTopamy | Ha00p dhaiinos coboit nanoxeHne y4ebHoro matepuana
y4e6HuK ¢ rpupom MHO PO, | Lect1_<kpatkoe (TeopeT4ecKoro M MpakTU4eckoro)
YMO u 1.0, Ha3BaHVe AUCLMMINHBI, 0TOBPaHHOTO B COOTBETCTBUM
nm kypca>.doc, ¢ paboueii mporpammon
CTPYKTYPUPOBAHHOTO Ha y4ebHble
i} Lect2_<kpaTkoe .
AgTopckoe y4ebHoe P ennHmnLbl. NB! 370 He roToBbIit BapuaHT
xypca> doc ANEKTPOHHOrO y4ebHIKa, a TOMBKO TEKCT,
nnu ' KOTOPbI HEOHXOAMMO NPOrPAMMUCTY
- aBTOPCKUIA KypC NEKLWNA. nepeHecTn B 060]10‘4Ky M yKa3aHua ¢
TpeboBaHMs U NOXeNaHWo K UTOTOBOMY
MpoayKTY.
Xpecmomamusi | TeKCTbl UCTOYHUKOB, B nanke Hrest - B xpecTomatuio BKNKOYAKTCS MOMHbIE

3aKoHOAaTebHbIE 1
HOPMaTWBHbIE aKTbI,
TemaTnueckuii nogbop
TEKCTOB y4eBHOM W Hay4HOM
nuTepatypbl ans
0653aTenbHOro YTeHns

Habop ¢hainos ¢
TeKkcTamu + chain
C NepeyHem
NCTOYHIKOB B
taiine
Hrest_<kpatkoe
Ha3BaH1e
kypca>.doc

BapWaHTbl Uk Hanbonee BaxHbIe
thparMeHTbl paboT, cunTatoLLMXCs
KNacCUYECKUMM 1 OTPaXKatoLLMX
(byHOAMeHTarnbHbIE NONOXEHNS U3y4aeMoi
HayKm.

CocTaB xpecTomaTu onpegensercs
3aja4amu kypca.
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8 | QononHu- Cratuctuyeckue B nanke Dop - HeobxogumocTb (hopMMpOBaHUst AaHHOMO
menbHas MaTepuanbl, CpaBoOYHbIE U Habop chaitnos ¢ pasfaerna onpegenseTcs cneyngukon
Jlumepamypa | XyOOXECTBEHHbIE U3LaHMS, TeKCTamu + haitn | M3y4eHUs KOHKPETHOW AUCLMNIUHGI.

Crosapw, SHUMKNONEANM 1 C nepevHem Ctoaa MoryT GbiTh NOMELLEHbI MaTepuarsl,
MPOH. WCTOHHUKOB B He siBNstoLMecs 0ba3aTenbHbIMI, HO
taiine BaXHble - C TOUKM 3peHns aBTopa AYMK —
Dop_<kpatkoe Py M3y4eHIn Kypca
Ha3BaH1e
kypca>.doc
9 | Cnosapb CnpaBoyHble MaTepuarnsi, ®ann Copepxut cobpaHue cnos u
(2noccaputl) packpblBatoLLe cogepxanne | Slov_<kpaTkoe CMOBOCOYETaHWH, PACTONOXKEHHbIX B
OCHOBHbIX MOHSATUI 1 Ha3BaHue onpegeneHHom nopsigke (0BbI4HO —
TEPMUHOB, UCNONb3yeMbIX B | kKypca>.doc andasnTHOM).
Kypce, a TaKkke CBE1EHNA O MpeanoraraeTcs UCMONb30BaHWe CrIoBapst
nepcoHanmsx KaK NpeMeTHOro yKasaTens
(OTHOCUTENBHO TEeKCTa NeKLuiA)
Ecnn y akcnepTa ecTb NoXenaHuio k
0hOPMIEHNIO SMEKTPOHHOTO CPaBOYHMKA
WX cnegyeT ykasaTb MMEHHO 3eCh.

10 | YuebHo- BkntouaeT ocHoBHble dhopmbl | Word-thaiin ¢ MoryT ObITb MCMOMNb30BaHI:;
Memoduyeckue | METOLNYECKMX MaTepUanoB | Ha3BaHWEM - TBOpYECKVe 3afanust («case-studyy,
Mamepuans! AN CaMOCTOATEMBHOM Samost.doc KypCOBbIE PaBOoThl, 3CCE U T.4.),
ons camonod- | paboTbl CTY/IEHTOB, Tek.doc Vi

PaXHEHMS 1 BONPOCHI /1
20moeku, TEKYLLErO 1 UTOroBOTO ltog.doc caMOnpOBEpiN
mekyuwje2o u KOHTPONS (ynpaxHeHus, '
umo208020 TECTbI W T.M.), KOHKPETHBIN - Bonpock! Ans TecTupoBanms,
KoHmporns nepeyeHb 1 coaepxanme peanuaytoLLite yHKLUN KOHTPONBHOTO
KOTOPbIX OMPEAENsETCs ¢ Brioka 4ns NpoBEPKM X0da W pe3ynbTaToB
yHETOM CrieLjucuKM TEOPETUYECKOTO 1 NPAKTNYECKOTO YCBOEHUS
AMCLMNNNHBL U TpeBoBaHMiA CTy/eHTamMy y4ebHoro matepuana (npu
Mo OpraHu3aLum yqe6|.|o|-o noga4ve cnucka TecToB HGOGXO,EWIMO
npoviecca BbILENUTL NPaBUIbHbIE OTBETHI!)
[MpakTuKym, NpeaHas3Ha4YeHHbIN Ans
BbIpabOTKM YMEHMIA U HABbIKOB
NMPUMEHEHNS TEOPETUHECKUX 3HAHNA,
MOMYYEHHBIX MPX N3y4eHUM y4ebHOro
nocobus, ¢ NpumMepamu BbINONHEHNS
3ajaHuin 1 aHanu3om Haubonee YacTbix
ownbok

aﬂeKTpOHHbIe YMK  [OrmKkHbl  COOTBETCTBOBAThb MeXxayHapoaHbIM, TOCyaapCTBEHHbIM W PErnOHanbHbIM
CTaHAgapTam, 3ProHOMUYECKUM Tpe6OBaHI/I$|M K 3NEeKTPOHHbIM pecypcam, ﬂeVICTBy}OLIJ,I/IM CTaHAapTaMm no

n3gatenbCkoMy aeny n adMUHUCTPaTUBHBIM NOJTIOXEHMAM OpraHmM3aLunu.

3aknoueHue

Mepen paspaboTunkamm AYMIT CTOMT MHOrO BOMPOCOB, HA KOTOPbIE CTOWT UCKaTb OTBETHL. OEKTUBHOCTL
OQYMIT cyLiecTBEHHO 3aBUCUT OT Ka4ecTBa MCMOMb3yeMbIX y4ebHbIX MaTepnanos 1 MacTepcTBa CrneLmanicTos,
Y4acTBYHOLMX B 3TOM npouecce. [oaTomy neparoruyeckas, cogepxarenbHasi opraHnsaums npouecca (kak Ha
aTane NpOEKTUPOBaHWS Kypca, Tak M B MPOLECCE ero WCMonb30BaHus) sBnsietcs npuoputeTHoit. OTcroga
CrneayeT BaXHOCTb KOHLUENTyanbHbIX MeJarorMyecknx MOMOXEHWA UM MAEW, Ha KOTopble npegnonaraetcs
onMpaTbcs NpK Co3aaHUM KOMMNeKcal.

QYMI cTan cerogHst HEOTLEMIIEMOM 1 OCHOBHOM YaCThHO NOBOr0 AMCTaHUMOHHOTO Kypca. O6y4yeHne OCHOBHOW
CBOEM Lenbio CTaBuUT pocT obuiectsa. [ucTaHumMoHHOe obpasoBaHue u kak crnegcteue AYMIT cnocobeTayoT
MOBLILLEHNIO MHTEpPeca Yy obydarowmxcs, Tak kak MpeanaraloT COBPEMEHHYIO W komdopTtabenbHyto dopmy
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nonyyeHuss 3HaHuii. OHWM Tak Xe AaloT BO3MOXHOCTb JIOASAIM C OrPaHMYEHHBIMM BO3MOXHOCTSIMM U
MPOXMBAKOWMX B OTAAMNEHHbIX Yrorkax Mupa MoYyBCTBOBATb CeOSl MONHOLEHHBIMK YNeHaMu couuyma W
MONYYMTb NOMHbIN CNekTp 06pa3oBaTesNbHbIX YCnyr.

B cratbe Obinn npefctaBneHbl OCHOBHble BWMAbl 3MEKTPOHHBLIX Yy4eBHO-MeToaMYecknx nocobuit, Bbinu
paccMOTpeHbl Hanbosee YacTo BCTpeYaeMble BapuaHTbl 1 cnocobbl nogayn nHgopmauun. Jokymentsl no YMK,
nepefaBaemble 9KCMEPTOM MPOrpaMMUCTy  Bbinu  KnaccuuumMpoBaHbl 1 NPOKOMEHTMPOBaHbI. Tabnuua,
npuBedeHHas B [JaHHOW cTaTbe Obina npuHsita B CMN6IITY JIOTU” B pamkax kacdpeapbl MOGBM, kak cxema,
CBEMEHHbIX BOEAMHO OOKYMEHTOB HEODXOAMMbIX Ans MOCTAHOBKM TEXHUMYECKOTO 3adaHus npenogaBaTenem
(3akasumkom) nepen paspaboTumkom AYMI.
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UCNONb3OBAHUE CLLEHAPHOI'O NOAXOAA
ONA ONPEAENEHNA KONMYECTBEHHOW OLLEHKU
9PFOHOMWUYHOCTU UHTEP®ENCA OBYYAIOLLUX CUCTEM

ApceHun bakaHoB

AHHOomauyus: B cmambe paccmampusaemcs cueHapHbIli no0xo0 0 onpedeneHus Kou4ecmeeHHOU OUEHKU
9peoHOMUYHOCMU UHmepdpelica obyyarowux cucmem. OnucaHbl Memod dekomMnosuyuu u Memod cueHapHol
KOMNO3uyuu.

Knioyesble crnosa: 3p20HOMUKa, UHXEHEPHas NcuxXonoaus, cyeHapHbIl nodxod, KonudecmeeHHas oUeHka.

ACM Classification Keywords: K.3.1 Computer Uses in Education, Computer-assisted instruction (CAl)

Conference: The paper is selected from Third International Conference "Modern (e-) Learning" MeL 2008, Varna, Bulgaria,
June-July 2008

BBepeHue

OproHoMuyeckasi oLeHka WHTepdenca obyyalowmx CUCTEM MO CBOEMY PE3YNbTAaTUBHOMY BbIPAXEHUIO MOXET
OblTb Kak KONMYECTBEHHOW, TaK WM KauyecTBEHHOW. [lpy KOMMYECTBEHHOW OLEHKE ONpedensioTcs YMCMoBble
3HAYEHWS OL|EHMBAEMbIX XapakTepucTUK. B OCHOBE CLEHapHOro noaxoda NexuT MpeanoroxXeHne/nporHos o
COBOKYMHOCTM NOCMeAoBaTeNbHOCTN OENCTBUIA BbINOMHAEMbIX MOMb30BaTENEM AMS BbINOMHEHUS CTOSLMX
nepez nonb3oBaTenem 3agad.

Onucanune metoauku CLieHapHoro nogxoaa

lMpun aHanu3e AeNCTBUIA NONb30BATENS CHaYana NPUMEHsSIETCA MeTod AeKOMNO3MLMK, a 3aTeM MeToZ CLieHapHOM
komnoauuymu. [lpu  gekomnosvumu  BCA  COBOKYMHOCTb — OECTBWM  nonb3oBaTens pasbueaetcs  Ha
nocnefoBaTensHOCTb nog3aaad. Kaxaas nogsagada B cBo ovepefp Apobutcs Ha bonee NpocTble AenCTBUS 1
T7.0. [lo Tex nop noka B pesynbTate AEKOMMNO3WLMA He OCTaHyTCA TaK Ha3blBaeMble «MpoCTenne» AencTsns
nonb30BaTens, Hanpumep:

o Cuuratb/pacnosHatb CMMBONbI (OYKBGI, LMpPbI 1 T.4.);
o [lpuHATb peLueHve;

e Bbinonuutb geiicTaue;

o CpaBHUTb OXMAAEMbI U NONYYEHHbIN pe3ynbTar;

Ha aTtane cueHapHON KOMMO3WLMK NPOCTENLLME OeCTBUSI 0ObEOMHSIOTCS B COOTBETCTBUN CO CLEHapWeM Ans
pELLeHns  nomnb3oBaTeNnbCkoM  3adaun.  [locTpoeHHas 3aHOBO (B COOTBETCTBMM  CO  CLEHapuem)
nocrefoBaTenbHOCTh  EACTBUIA  UCCNedyeTcs M CpaBHWBAETCA C MepBOHAYanbHOW, SMMMpUYeckoin Ans
BbISIBNEHNS N30bITOYHbIX N HE0BA3aTENbHBIX 4ENCTBUIA.

[ins cosgaHHO B COOTBETCTBMM CO CLEHapWeM M ONTUMWU3MPOBAHHOA LENOYKW OEMCTBWA MONb3oBaTens
co34aeTcs aKpaHHas hopma € y4eToM creuudmkv pellaemblx Nob3oBaTenem 3agau.

Ons kaxgon Lenoyku npocTenwmx OecTBuit oObednHeHHbIX B paMmKax CLeHapusi CTPOMTCS guarpamMmma
aHarnornyHas npefcraBneHHon Ha puc. 1.
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Ne  BecoBoi koadpuumeHT HencTeue AnemeHT nHTepdeiica
1 0,2 BbIbpaTb anemMeHT 13 cnucka |ComboBax1 |
2 0,3 YCTaHOBWTb Nepeknoyarenb " RadioButtan
3 0,1 BBeCTU KOMMeHTapHit [Edit1
4 0,3 CHsATb nepekntoyatenb (" RadioButtan
5 04 CoxpaHuTb hopmy, Haxas Ha KHOMKY Buttar
Puc. 1
[encteune OneMeHT nHTepdeica [encteune OneMeHT uHTepdeiica

BoiTu B pexum

BbiGpaTh aneMeHT 13

[~ CheckBox 1 |EomanuH1 j
peaaKTMpoBaHus - CUCKa —  eemasaasaaeasaie
YcTaHoBUTb :
YcTaHoBUTb Kypco 1 » {~ RadioButton
ypCop *J—J —J nepeknoyaTenb
BBecTn TexcT [Edit1 BBecTi KOMMeHTapuit |Edit1

CoxpaHuTb hopmy, Haxas m CoxpaHnuTb hopmy, Haxas BT
Ha KHOMKy 4 Ha KHOMKy 4

Ha ocHoBe [aHHbIX NMpefCcTaBNeHHbIX B Tabnuue aHanoruuyHbIX BbllWENpUBEAEHHO! (puc. 1) BbluMcrnseTcs

UHTErpanbHblil - KO3PMUUMEHT SPrOHOMUYHOCTU UHTepdeiica - K, .

WHTepdeica BbluMcnseTcs no opmyne:

KoathuuneHT  3proHOMUYHOCTH
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roe ki' KOSd)dJI/ILI,VIeHT 4YaCTOTHOCTH (lzl,,N) I'IpOI'IOpU'VIOHaJ'IbeIVI 4ncny KncCnonb3oBaHWUA AaHHOro

AneMeHTa MHTep(belhca npu peLeHnmn KOHerTHOIZ 3afayun (Hanpmmep KONMYECTBO HaXaTW Ha KHOMKY

N
Button1”), a w, - BecoBoit koacpdmumenT, Tako, yto 0 < w, <1, ZWi =1.

i=1
CueHapun 0bbeauHsoTCs, U ANg HUX pa3pabaTbiBaeTcs ONTUMM3NPOBaHHas 3KpaHHas popma, pesynbTarbl
NPeACTaBnAoTCA B BUAE ANarpammbl puc. 2.

Takum 06pa3om, 3agava KONMYECTBEHHOW OLEHKM MHTepdielica nonb3oBaTenss CBOAMTCS K OMPeAeneHuio
BECOBbIX K03(hMUMeHTOB. BecoBble k03hdULMEHTbI BO3MOXHO OMPEAEnUTb HECKOMbKAMK cnocobamu: c
MOMOLLBKO 3KCMEPTHBIX OLIEHOK, Ha OCHOBAHUM AaHHbIX MOMYYEHHbIX B pPe3ynbTaTe NpOBEAEHUS TECTUPOBAHNS.
Ha npakTuke LenecoobpasHo 1cnonb3oBaTh YCPeAHEHHbIE 3HAYEHUS KOS(ULIMEHTOB.
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lMpeanoxeHHas MeToauka MOXET ObiTb MCMOMb30BaHa Kak Ans OLEHKM SPrOHOMUYHOCTU YXKE CYLLECTBYHOLLMX
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