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PREFACE

The Second International Conference "Modern (e-) Learning" (MeL 2007) is organized as a part of “ITA 2007 -
Joint International Scientific Events on Informatics".

ITA 2007 as well as the MeL 2007 are supported by

International Journal on Information Theories and Applications (IJ ITA)
and
International Journal on Information Technologies and Knowledge (IJ ITK)

MeL 2007 is dedicated to:
« 60" Anniversary of the Institute of Mathematics and Informatics of Bulgarian Academy of Sciences;
- 150 Anniversary of the Association of Developers and Users of Intelligent Systems (Ukraine);

- 10t Anniversary of the Association for Development of the Information Society (Bulgaria).
MeL 2007 continues the discussion of current research and applications regarding the basic directions of Modern
(e-) Learning:

- Philosophy and Methodology of the Modern (e-) Learning

- Modern (e-) Learning Technologies.

The aim of the MeL 2007 conference is to be one more possibility for contacts for scientists. The usual practice of
[JITA and IJ ITK are to support several conferences at which the papers may be discussed before submitting
them for referring and publishing in the journals. Because of this, such conferences usually are multilingual and
bring together both papers of high quality and papers of young scientists, which need further processing and
scientific support from senior researchers.

MeL 2007 Proceedings has been edited in the Institute of Information Theories and Applications FOI ITHEA in
collaboration with Institute of Cybernetics “V.M.Glushkov” of NASU (Ukraine), Kiev University “T.Shevchenko”
(Ukraine), Astrakhan State Technical University (Russia), Institute of Mathematics and Informatics of Bulgarian
Acad. of Sci. (Bulgaria), and Kharkiv National University of Radio Electronics (Ukraine).

Let us thank the Program Committee of the conference for referring the submitted papers. We found the best
support in the work of Organizing Committee Chairman llia Mitov.

To all participants of MeL 2007 we wish fruitful contacts during the conference days and efficient work for
preparing the high quality papers to be published in the International Journal "Information Theories and
Applications" or in the International Journal "Information Technologies and Knowledge".

Varna, July 2007 Kr Markov, Kr. Ivanova A. Voloshin, L. Zainutdinova
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MeL Philosophy and Methodology

COLLABORATIVE LEARNING AND AUTHORING IN THE FRAME OF E-PROJECTS

George Totkov, Daniel Denev, Rositsa Doneva, Mariana Sokolova

Abstract: It is presented a research on the application of a collaborative learning and authoring during all delivery
phases of e-learning programmes or e-courses offered by educational institutions. The possibilities for modelling
of an e-project as a specific management process based on planned, dynamically changing or accidentally
arising sequences of learning activities, is discussed. New approaches for project-based and collaborative
learning and authoring are presented. Special types of test questions are introduced which allow test generation
and authoring based on learners’ answers accumulated in the frame of given e-course. Experiments are carried
out in an e-learning environment, named BEST.

Keywords: Project management, Virtual learning environment, Project-based learning, Collaborative learning

ACM Classification Keywords: K.3.1 Distance learning, K.3.1 Collaborative learning, K.4.3 Computer-supported
collaborative work, Automatic generation of test questions

Introduction

In the modern changing world there is an increasing need that students become better general problem solvers
and better group workers [Kurilovas, 2006]. Therefore today an increasing interest for so-called “new pedagogies”
exists, which means possibility to use rich, active and open pedagogical scenarios and learning strategies.
In the last years our research interests are related with new pedagogies, but also with their implementation in e-
learning environments as PeU 1.0 [Totkov, Somova, 2002], PeU 2.0 [Totkov, 2003] and the newest e-learning
platform BEST [Doneva, Denev, Totkov, 2006]. The main results obtained are:

- introducing the concept of e+learning (in BEST);
modelling of open pedagogical scenarios by planning of the learning process (PeU 1.0, PeU 2.0, BEST);
cooperative development of learning materials in e-learning environments (BEST);
dynamical generation of e-courses and learning tests (PeU 1.0);
implementation of adaptive learning strategies, managed by the model of the learning process PeU 2.0,
BEST), etc.

One new direction of the research affects mostly the collaborative approach in all phases of introducing e-learning
courses and programmes — from their planning, implementation and management, to supporting active and open
pedagogical scenarios for collaborative learning and authoring.

Further we discuss the implementation of a collaborative approach to e-learning and the corresponding
experiments in BEST.

Collaborative e+Learning Projects

Generally, under the term ‘e+learning project’ (e-project) we understand the work an educational institution has
to perform during all phases of introducing distance education, e-learning courses and programmes, incl.
planning, e-content development, administration, implementation, delivery, management, etc. The e+learning
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project is complex endeavour involving many different activities, events, subjects, rules, resources,
constraints, etc.

The e-project consists of a great number of models of real management processes in different institutions, related
to e-learning and united by common learning activities, users, events, resources and constraints. An e-project can
be comprised of e-projects for different institutions. So, the e-project could be modelled as a specific
management process based on planned, dynamically changing or accidentally arising sequences of learning (in
this case) activities and events.

BEST (Bulgarian Educational Site) is a software environment used for creating, editing, sharing, storing, reusing
and managing e-projects, developed in collaboration between different educational institutions.

BEST offers several structural formats which allow project managers and teachers to control the appearance of
the sections (or topics) in their e-project/course. The course topic format resembles the structure of a book where
one section corresponds to one topic of the course. The weekly format resembles the structure of a calendar
where one section corresponds to one week of the course. The social format simply consists of a single
discussion forum without content sections.

The project format is similar to the course topic and weekly formats, but allows teachers to define arbitrary
durations for the sections (called ‘project phases’ in this context). The goal of the project format is to facilitate the
management of a project for teachers as well as for students. A project phase is realised as a ‘normal’ course
topic with additional characteristics (start / end date, etc.). Elements of the e-project structure (Fig. 1.) are phases,
activities, checkpoints, etc. Phases are used for logical partitioning of the learning activities (assignments). Apart
from project management tools, phases and activities, project developers also have at their disposal tools for
content creation of various educational activities and events.

Qopmar | Mpoexr ¥ @
Mopmar BEST
Hauanka nara Ha kypea:  |CM3 v || 2006 |»

IOk g @

LAMS

Eiptlﬁ CE'D'MHU'H;TEMH: nFJDBKT ..................................... Format Edu Project

COUManEH
TEMATHYEH (3 JapenwapaHe: He [+ )]

CEAMUYEH
Roctenwoer.  |Ceamiied C55 oy aq crypentn (v @

[PyYNOE HEKHM:

Figure 1. Selecting the ‘Project’ format

For example, the project leader decides which learning activity or event (for example: creation of the e-course)
will be the project phase and edits its parameters (start time, duration, etc.). Converting an activity back into a
phase by keeping the description is also possible.

Once created, the phase can be moved, copied, locked or unlocked. In the last case, the input/output state is
defined by logic constraints based on evaluations of test assignments, used learning times, learning events, etc.).
The phase assignments are added as learning activities with specified time periods for implementation. The
activities and the deliverables within the phase and the project are visualized using Gantt diagram (Fig. 2.). This
enables a friendly overview on phase durations and deadlines.

It is also of interest for the teachers to know quickly whether all students have submitted their deliverables and
whether all students got feedback. To this end, the milestones on the Gantt chart are represented by using a
simple colour coding that reflects whether deliverables are Finished (green), In progress (orange) or Missing
(red).
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Within each phase, assignments are treated as deliverables for this phase and represented in the Gantt chart as
milestones. A project-based course can contain a mix of ‘normal’ BEST topics and phases.

BEST can be used even in the lack of e-format learning materials or Internet-based resources. In such cases
BEST can be used for example as a system for reference and information of the respective educational
institution, as a system boosting the organizing of the learning process, a communication system within the
institutions, a virtual organizer of the subjects of learning and so on.

MPEfX0aeH Nepuog <= JHeC=> CNEAEALY NepKog
(MokE%M BCMHEM) JeH | Ceamuua | Mecel

e+Learning development project
elp Teachers: admin,teacherl,teacherz,teacher3,teacherd, teachers

Phase 2886
Jul | Aug | Sep [
24,7 |3L/7)7/8 |14/8|21/8(28/8|4/9 |11/9]|18/9|25/9

Project Phase 1

Saturday, 1 July 2006->Sunday, 30 July
2006

Phased =]

~| @| Aobaeaue Ha yuefina gednoct )

dasal MPEBLRHM B
Saturday, WUy 2006 -> Sunday, S0 July 2006

-«

Phase 1 description

=

(@| OoBaeane na pecypc v] (& Aobaeane Ha yuefina pednoct v

Figure 2. The phase in Gantt diagram

The so-called meta-project in BEST makes it possible to manage the implementation of an educational project or
program, comprising other developed e-projects / e-courses. The meta-project is guiding for the rest of the
projects and the development of the activities for all projects or courses included in it, is automatically reflected.

Learning, administrative and controlling activities can be included in different learning processes, integrated in an
e-project. The results from certain activities (events) can determine the further development of the process; for
instance — they can cause the dynamic appearance of a learning scenario (including the adaptation to a particular
student), or automatically generate or ‘lock’ other virtual learning paths and activities, and so on.

Project-Based and Collaborative Learning

The ‘traditional’ students have trouble for: (a) initiating inquiry, formulate coherent research questions; (b) define
a research project; (c) direct investigations; find resources, (d) manage time; keep deadlines, estimate time
needed to do a task; (e) collaborate and give feedback; articulate work of others and give regular feedback;
(f) follow-up the project; revise products [Schneider, Dillenbourg, Frété, Morand, Synteta, 2003].

The project-based learning/teaching can very well complement traditional instruction and are often the only
realistic alternative in today’s organization of the school and university system [Schneider, Paraskevi, 2005].
Activity-based, collaborative, and construction-based pedagogies in general require project-based and
collaborative learning. Project based learning is a teaching and learning model (curriculum development and
instructional approach) that emphasizes student-centred instruction by assigning projects. It allows students to
work more autonomously to construct their own learning, and culminates in realistic, student-generated products.
More specifically, project-based learning can be defined as [Synteta, 2002]:

- engaging learning experiences that involve students in complex, real-world projects through which they

develop and apply skills and knowledge;
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- learning that requires students to draw from many information sources and disciplines in order to solve
problems;

- learning in which curricular outcomes can be identified up-front, but in which the outcomes of the student's
learning process are neither predetermined nor fully predictable;

- experiences through which students learn to manage and allocate resources such as time and materials.

The powerful learning environments that aim at developing skills at general problem, deeper conceptual
understanding and more applicable knowledge include the following characteristics [Van Merriénboer, Pass,
2003]:
- the use of complex, realistic and challenging problems that elicit in learners active and constructive
processes of knowledge and skill acquisition;
- the inclusion of small group, collaborative work and ample opportunities for interaction, communication and
co-operation;
- the encouragement of the learners to set their own goals and provision of guidance for the students in
taking more responsibility for their own learning activities an processes.

The project based learning and collaboration between the subjects of e+learning are encouraged in BEST. The
BEST system provides the following possibilities that can be used for modelling project-based and collaborative
learning:

- gathering and distribution of information (teachers and learners share resources; the activities are designed
to help them gather information and make it available to all);

— creation of collaborative documents (the students can write definitions, analyze cases, solve problems,
write documents and create illustrated documents together around specific themes, etc,);

- discussion and commentaries around productions (learners identify together facts, principles and concepts
and clarify complex ideas; they formulate hypothesis and plan solutions, make links between ideas,
compare different points of view, argue, evaluate, etc.);

- project management activities (learners can design work plans, share tasks, form groups, realise
collaborative tasks, etc.; teachers can distribute and regulate tasks, etc.).

A teacher can introduce such style of learning by inclusion some of so called ‘learning activities’ into his/her
learning scenario. The learning activities palette makes BEST an impressive e-learning environment. This is the
most dynamically developing part of the system which now consists of more than 30 learning activities like:
educational lesson, test (including mathematical editor), project, forum, chat, flash activity, forum plus,
questionnaire, LAMS-model, learning IMS-object, SCORM-object, 3 Wiki-formats, inquiry, quick test, gallery, test
dates, dialogue, journal, assignment, project task, exam, book, feedback, psychological test for identification,
research, schedule, resource, dictionary, semantic map, certificate, meeting. Teachers could 'lock’ the learning
activity (using the abovementioned lock/unlock mechanism). In this way, different pedagogical scenarios, learning
materials and events could be offered to students depending on their current progress (test grades, exam marks,
degree of his/her communication activity, etc.). Thus, the teacher has to realise very complex adaptive learning
strategies and scenarios based on lock/unlock mechanism.

The BEST environment provides, in practice, all used asynchronic and synchronic communication forms for

collaborative work (as special kind of learning activities) — not only between teachers and learners, but also
between the other users?.

Collaborative Authoring of Test Questions

In spite of the enumerated advantages, as authors’ and other researches’ investigation shows, ‘new pedagogies’
including project-based and collaborative learning, do not guarantee automatic perfect results. True collaborative
pedagogy strategies are generally the most difficult to implement, since there must be some degree of symmetry

' The number of user's roles In BEST is unlimited — there are realized ‘dynamic’ user’s roles, organized as
taxonomy of classes, depending on the set of privileges (BEST functions), allowed for current user.
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and actors must have a high capacity for negotiation. In other words, situations are difficult to achieve where
peers are more or less at the different level, can not perform the same actions, have not a common goal and do
not work together [Schneider, Dillenbourg, Frété, Morand, Synteta, 2003].

This is the motivation to do a step towards possible decision of this problem. Here we propose an idea on
development of collaborative authoring tools where the content of the learning/teaching activities (reading
materials, assignments, assessment questions, messages, etc.) produced by e-learning subjects could be
accumulated and used for generation of new ones (self-development). And something more, even wrong or bad
content could produced a good one (incl. other types of learning activities).

An experiment based on this idea is realised in BEST. The main idea is related with generation of new test
questions) using the students’ answers (accumulated in the frame of current e-course) to given ‘special’ test
questions.

To create a classification of the question types which is suitable for computer realization, we can use different
approaches. Most of the existing question classifications are according to the type of the answer of the question
[Pashin, 1985]. It is also possible to create a classification using the Bloom’s taxonomy of knowledge, if the
teacher wants to test different knowledge levels [Bloom, 2007]. Other approaches are based on the cognitive
goals of the education [Bijkov, 1995], the form of the answer [Ruter, 1978], the cardinality and type of the possible
answers [Doneva, Somova, Totkov, 1998], etc.

In order to realise the abovementioned idea, we propose a classification of the test questions, using 2 (two)
parameters - the type of the given answers (text, images, files) and the dimension of these answers (one, two,
three,etc.). The proposed classification (Table 1.) is based on the classification already implemented in the PeU
2.0 test system [Sokolova, Totkov, 2005], but with very important difference, reflecting two possibilities:

- a test question of the new test type could accumulate necessary data (during the real e-learning process)
in order to generate new test questions (of some subcategory of the given test type), and vice versa,

- a test question of some subcategory type could produce a test question of ‘main’ test type, and as
consequence of 1) —from all others subtypes. The question types possess the above properties we call
accumulative question types.

For example, the well-known test type ‘Open question with short free text answer’ has the following common
structure: <name, condition, schema of assessment, free text answer>. A lot of other question types have the
same structure, but the last element (‘answer’) belongs to other data type (for example - set of false/true’ short
text answers, file, image, etc.). Any open test question could generate other test questions (i.e. types Multiple
Choice, Free Answer, Multiple Answers, True or False, etc.) if we already have on our disposal a set of student
answers to this question. In order to automatically generate test questions, we could include new methods in the
‘Open Question’ class as follows - for collecting the corresponding answers during the current e-course, for
producing a set of proper answers (along with frequencies, teacher grades, etc.), for generating test questions of
any test subcategory, etc. This ‘accumulative’ open test question belongs to the class ‘Accumulative open
question’ (Table 1.).

The generation of concrete test questions on the basis of ‘Accumulative open question’ type is an iterative pro-
cess, consisting of three steps:
1) The question of type ‘Accumulative open question’ is formulated by the teacher and is included in some
assessment test of the e-course;

2) The test is proposed to the students (in the frame of current e-course). Each student’s answer is stored into
a data base along with the ‘Answer count’ (how many students have those answer) and the ‘Answer grade’
(grading could be done automatically or by the teacher);

3) At any time of the current e-learning process, the teacher could edit the set of possible answers and their
accompanying characteristics, delete the answers which are preposterous, sort the set according different
criteria (depending on counts or grades) and use the set of answers for generation of new test question (from
any subcategory).
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Dimension

Data Type

Base accumulative question type / Subcategory (accumulated test type)

. Informative (no answer needed)
Embedded Answers (Close)

Text/ file/
image

Il. Accumulative open question (text answer)
Multiple Choice; Free Answer; Multiple Answer; True or False; True or False
with Help; Multiple Answer with Multiple Choice; Question from File and Text
Answer; Text Edit; Calculated; Description; Numerical

lll. Accumulative open question (file answer)
File Answer; Question from File and File Answer

IV. Accumulative open question (image answer)
Multiple Choice of Images; Multiple Answer of Images; Area of Image; Areas
of Image; Undue Image; Description of Group of Image; Description of a
Disappearing Image (with/without Help)

Text/
image

V. Accumulative matching of elements (one and the same data type)
Matching of Texts; Matching of Images; Arrange According to the Meaning;
Arrange According to the Meaning (after Multiple Answer)

VI. Accumulative matching of elements (different data types)
Matching of text and images; Image description; Arrange images

Text/
image

VII. Accumulative matching of elements (one and the same data type)
Fill in Blanks; Fill in Blanks with Alternatives; Fill in Blanks with Images;
Arrange the Table; Fill the Table; Rebus

VIIl. Accumulative matching of elements (different data types)
Crossword Puzzle; Crossword Puzzle with Images

Table 1. The ‘accumulative test question’ classification
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Figure 3. Generation of test question from a choosing subcategory
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As the BEST learning environment was developed on the basis of the Moodle system, it had inherited a limited
number of question types: Calculated, Description, Essay, Matching, Embedded Answers (Close), Multiple
Choice, Short Answer, Numerical, Random Short-Answer Matching and True/False.

Following the abovementioned idea, the BEST environment is enriched with:

1) Full implementation of test type ‘Accumulative open question’. On its basis we can generate (Fig. 3.)
almost all Moodle’s types (8 from 10) - Calculated, Description, Essay, Matching, Multiple Choice, Short
Answer, Numerical and True/False (even some doesn't supported in Moodle, e.g. ‘Text Edit);

2) Some test question (sub)categories from Table 1. - Arrange According to the Meaning, Fill in the Blanks,
Fill in the Blanks with Alternatives, Text Edit, Arrange after Multiple Choice, Matching Text with Images,
Images Description, Multiple Choice of Images, Multiple Answer of Images and Arrange Images. Some of
them are developed in relation with the test type ‘Accumulative open question’, while the others will serve as a
basis for implementation of new accumulative test types.
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PHILOSOPHICAL AND METHODOLOGICAL ASPECTS
OF THE DISTANCE LEARNING IN LMS MOODLE STRUCTURE

Larysa Savyuk

Abstract. There are considered the theoretical bases of development of the distance learning system in the
open Learning Management System MOODLE environment for the department of computer technologies in the
control and automation systems of the Ivano-Frankivsk national technical university of oil and gas (IFNTUOG)
within the framework of branch of UNESCO department “New information technologies in education for all” on the
base of the International research and educational center of information technologies and systems of National
Science Academy and Ministry of Education and Science of Ukraine.

Keywords: distance learning, Learning Systems, social structural pedagogics, Social constructionism

ACM Classification Keywords: H.1.1 Systems and Information Theory: Value of information.

Introduction

The The XXI century will go down in history of mankind as age of rapid development of modern information and
communication technologies and their wide introduction in the system of higher and special technical education.
Information becomes the most claimed and scarce product in the world market.

Modern trends of world community development are evidence of the considerable exceeding of demand on high-
quality educational services above their supply. Possibilities of access to the different information sources are
practically unlimited today, including school education system, specialized secondary educational institutions,
institutes of higher education, various extension courses, institutes of postgraduate education. Furthermore, a
new possibility of self-education appeared, when a man can at own discretion get access to the specialized
information sources in the World Wide Web, becomes the listener of the remote courses and schools, getting the
chances of the personal contact with professionals; this is usually called additional education.

Institutes of higher education can considerably extend the circle of potential listeners due to engaging in
educational system social groups of people with physical limitations and persons which want to increase the
standard of education and professional qualification without leaving direct work. Introduction of distance learning
methods allows teachers with great experience and seniority to provide access for unlimited amount of learning
subjects to the source of their professional knowledge. Thus, both sides of educational process are winning. A
teacher finds himself necessary and important in wide educational circles. Students can get educational services
at any convenient time not depending on auditorium studies, and in ideal case they transform acquired
educational bases into professional knowledge.

Prospects of development of the controlled from distance learning in technical education

It is not a secret that the amount of private institutes of higher education and students which get paid education in
Ukraine increases every year. Increase in student audience already prevents a teacher from providing the proper
level of educational services without introduction of modern computer technologies and methods of the distance
learning.

Besides it should be remembered that superficial and thoughtless attitude toward the problems of the distance
learning (DL) generated several myths which can not be considered inoffensive, since they cause considerable
harm to the processes of progressive dynamic development and introduction of DL methods into the real
educational process [1].
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1. It is necessary to understand DL as a process and connection with new technologies in education. It is
incorrectly and wrong to consider DL, in the large sense of the concept, as the final result of education, since
there are several important supposition for that.

It was repeatedly accentuated on forums and conferences that correspondence education is a prototype for DL.
However it should be remembered that an external student must visit the planned educational sessions and
practical trainings, taking part in communication with teachers and students while listening lectures, executing
practical tasks, passing tests and examinations.

DL is in essence more democratic. It was considered at creating its bases, that a student can choose a course or
system of courses in the DL system at own discretion, and not to bind them to the acquiring of concrete specialty.

It is necessary not to forget about those specialties, including technical, which are impossible to master using
distance learning methods.

At the department of computer technologies in the control and automation systems of the Ivano-Frankivsk
national university of oil and gas (IFNTUOG) students acquire the specialty "system engineering", which
supposes a direct contact with a laboratory equipment, real technological objects and maintenance engineer staff
in the process of learning. The acquiring of high-quality education using distance learning methods for such
specialists appears absolutely unreal.

Thus it is possible to talk about introduction of distance learning methods for the students of technical specialties
only as organization of self-learning activity of learning subjects in the well developed educational-supervisory
environment.

2. The myth that well developed information and communication technologies are main in DL, also does not stand
up to criticism.

Some of DL initiators consider as main the forming of high-quality educational content, placing of it in repositories
and providing free access to the created information sources.

Quality of the created content is provided by using of multimedia technologies (3D and Flash-animations, sound
accompaniment of educational material). In some American and European universities video conferences and
interactive digital television are used, when the lectures are translated in Internet, and students can put the
questions during lesson.

For creation of electronic educational resources the specialized Learning Systems are created today, both
commercial (Lersus by DelfiSoft company) and open source environment (eLearning XHTML Editor, developed in
the New Zealand technological university). These tools simplify creation of electronic textbooks and other
educational resources considerably, due to the built-in European standards and numerous models of didactics.
They allow organizing the import of the developed content into the learning control systems, such as MOODLE
and llias. But without application of modern philosophical, pedagogical and methodological approaches in
organization of educational process it is impossible to provide high quality of teaching in any, even most
advanced, software environment.

3. Managers and administrators of educational institutions err, when they consider a basic problem of DL the
creation of modern material and technical basis, such as purchase and installing of computer technique and
modern telecommunication equipment. It is only an important and necessary instrument in achieving primary
objectives.

4. In our view, the most negative factor in DL development is many teachers’, psychologists’ and sociologists’
uncertainty of possibility of the effective use of DL methods in the system of higher, and especially technical
education.

From this point of view, as main aspect in DL must be considered the reasonable combination of high
qualification of developers of educational and methodical materials for distance learning, careful organization,
combining and distributing of educational material on the internal and DL modules, providing of operative feed-
back between a teacher and student, engaging of students in a collective creative process. Such a distance
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learning system must be provided with the objective system of evaluation and diagnosing of knowledge, which
allows a teacher to choose the individual trajectory of teaching for every listener.

Teaching by computer technologies gives a valuable effect only when students under the direction of teacher are
engaged in active comprehension and fixing of educational material. The unknown philosopher of antiquity said:
“Knowledge only then is knowledge, when it is acquired by efforts of thought, instead of memory, to become a
value” [2].

Philosophy and methodology of the control system by teaching MOODLE

At the department of computer technologies in the control and automation systems (IFNTUOG) within the
framework of working plan of branch of UNESCO department “New information technologies in education for all”
on the base of Institute of management and economy “Galichina Academy” is executed a distance learning
system development project for the students of specialty "system engineering".

Taking into account the indicated approaches, as a base was chosen the program for on-line classroom creation -
MOODLE. MOODLE is abbreviation for Module Object-Oriented Distance Learning Environment, which is most
useful to the programmers, teachers and theorists. MOODLE is distributed free of charge as Free Open Source
Software. Everybody can copy, use and change a source code at own discretion, not changing a primary license
and giving own developments for sharing. The development of this project was begun by Martin Dougiamas
(1969, Australia) in 1999, which manages this project till now.

LMS MOODLE can be installed on any computer, which supports PHP programming language and SQL
databases (for example, MYSQL). MOODLE is used now not only in universities but also in colleges, schools,
noncommercial organizations, firms. The amount of people in the whole world, which assist development of
MOODLE, grows every day [3].

A project and subsequent development of the MOODLE system is built on the special philosophy of teaching,
mode of thought, which shortly can be named “social structural pedagogics” [4]..

This theory is based on four basic concepts:

1. A constructivism is a process of the active ranging of new knowledge as far as interacting with outward
things.

If new information acquired by learning subject appears viable, it is able to form new knowledge, on conditions
that it is successfully used in wide surroundings. That, knowledge can not be simply imparted by reading or
listening the information, a process of interpretation is the necessary condition of effective studies.

2. A constructionism - efficiency of studies considerably increases when creating certain artefacts (linguistic and
Internet messages, short annotations or abstracts) and imparting knowledge to other learning subjects.

A student can read an information source once or twice, but already tomorrow will remember nothing. Looking
after a student audience, a teacher marks more high level of knowledge at those students, which summarize
lectures, apply for consultations or participate in the discussions of the points at issue in student audience.

3. Social constructionism levitates two first concepts to the level of social group, the members of which in a
collaboration create the results of joint activity, which have a common value. Students are dipped into the
continuous process of studies at creation of joint projects. In On-line course, projects created in a group help to
determine on the whole, how every student works in a group.

4. The linked and independent conduct is conception which enables deep research of individual conduct
motivation in the process of learning.

An independent conduct is aspiration to remain objective and to base on facts, inclination to protect the own
reasoning, using logic for finding weak points of opponent.

The linked conduct is more emotional approach which allows subjectivity. A man aims to listen and put
questions for understanding other point of view.

The constructed conduct is the use of independent and linked conduct and ability of choosing one of them as
proper in a current situation.
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The balanced correlation of the linked conduct in a student collective is a mighty stimulus for learning; it not only
unites people but also contributes to appearance of more deep reflections and revision of existent views.

Transformation of approaches to introduction of DL methods and algorithms into higher technical education on
the basis of social constructivism helps a teacher to give the mind on quality of knowledge which he must pass to
the students, instead of on a publication and estimation of information which they must learn according to his
point of view. A teacher mastering bases of this theory obtains the deep understanding that every participant of
course can be simultaneously a teacher and a student, generator and user of knowledge.

A teacher stops to be the simple source of knowledge, grows into a role model for an audience. In the process of
teaching the course he supports a permanent feed-back with students at individual level, working with them on an
adaptive trajectory, based on the personal necessities and current knowledge level of student. In that case a
teacher is named the moderator of teaching process, he directs the students of group on the whole to achieving
educational aims.

Creator of MOODLE project Martin Dougiamas as early as 1999 wrote in the article “Reading and writing in
Internet-learning” [5]: "The reading and writing of text can be taken for granted as an educational tool on the
Internet. It is ubiquitous as a means of communication, but there are different ways it can be applied to promote
learning, and it can be difficult for a teacher to focus on what sort of thinking they are trying to stimulate in their
students." This article concentrated on the practical application of educational theories of reading and writing,
particularly in science education, in order to help the practitioner using the Internet for education. The author
asserted that the experimental technology MOODLE was constructed to implement modern pedagogical theories
in On-line classrooms, and as soon as technical and software realization of project will be complete, basic
attention will be concentrated on realization of new pedagogical and philosophical ideas in education.
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The distance in LMS MOODLE

A course is built on the basis of social structural pedagogics which is basis of LMS Moodle and the most strong
side of project i. M. Doudzhyamosa.

The method of creation of DK is presented on Fig. 1. A teacher is the moderator of course and executes a role
function in a student collective.

Basic functions of teacher: development of card of conceptions (plan) of course, organization of independent
work of students, their discussions, and joint projects. A teacher carries responsibility for creation of effective
scale of evaluation of results of activity of teaching subjects, support of operative feedback with a student
audience and transforming of maintenance of DK, in accordance with the current results of teaching process.
Students must in time execute all tasks of teacher. Teaching results are in direct dependence on their
executiveness, efficiency of work and creative initiative.

Conclusion

In conclusion it should be noted that a MOODLE project is not imposing such type of educational process
organization, the system can be used also as DL system in the traditional sense - for creation and storage of
electronic educational materials, distributing tasks of different types between students, evaluation of results of
their self-learning, development of test tasks, monitoring of learning process. But the best qualities and value of
this project are in implementation of modern methods of pedagogical support and organization of educational
process.

Acknowledgements

The represented approaches to creation of the controlled from distance courses were the theme of report on a
seminar “Perspective technologies of teaching and educational spaces” on the 28.03.2007 (International scientific
educational center of information technologies and systems of national academy of sciences and department of
education and science of Ukraine). This report was positive estimate.

Bibliography

[1] Solovov A.V. Myths and realities of the controlled from distance learning. Magazine “Courier ESHKO”.— European school
correspondent teaching. 2007. num. 2, p.2-3.

[2] Perekrestov V.A. Permanent education — no whim, and necessity. The library of resources is the Internet of industry.
http://i2r.ru/article.shtml?id=23383.

[3] About Moodle. http://docs.moodle.org/ru/%D0%9E_Moodle.
[4] Material on pedagogics of the social constructivism. http://moodle.org/mod/workshop/view.php?id=3085.

[5] Martin Dougiamas Reading and letter in internet-teaching.— Source: www.dougiamas.com/writing/readwrite.html,1999.
Translation: Evgeniya Kornienko. http://md-it.ru/articles/html/article64.htm

Author's Information

Larysa Savyuk - technical science candidate. Manager by the UNESCO department. Certificated Ukrainian
Distance Knowledge Association specialist. Certificated learning management systems administrator (Moodle).

Institute of economy and management “Galitskaya Academy”. Volchynetskaya, 227, Ivano-Frankovsk, 76006,
Ukraine; tel: +38(03422)48000; e-mail: lorasavuk@rambler.ru, savyuk [@ukr.net; www.imega.edu.ua,
www.moodle.au.nung.if.ua.




Second IYntenrnational Co-nd'eh.ence “Modenn (c-) .£ea."1.nl'.n.g_" 2007 21

SPECIAL FEATURES OF MUSICAL EDUCATION IN DISTANT LEARNING
(TRAINING OF INTONATION THINKING)

Larissa Kuzemina

Abstract: The problem of using modern technologies in distant learning of intonation thinking is described in this
article. An importance of intonation learning for musician students and the possibilities, provided by World Wide
Web and multimedia technologies are the main point of this article.

Keywords: Intonation thinking, distant learning, fortepiano learning

Urgency and the formulation of the problem

Nowadays, in musical education the vital problem of learning musician students is intonation thinking. New
possibilities opened due to rapid development of students' self-study and methods of distant learning, which differ
from traditional ones with great possibilities of applying multimedia and Internet technologies.
In the process of learning students a fortepiano, technical equipment, as a rule, is used in traditional forms (audio
and video recording). Different records of music with subsequent analysis depending on the concrete theme or
individual lecture are used. During process of distant learning of teacher and student’s with sound, techniques
and polyphony fragments of video records are used. Listening and comparative analysis of best performers are
used to show to a students particular features of musical composition intonation sounding. The educational
methods sound-recording benefits adapt for training of students for the seminar studies. For the purpose of more
complete disclosure of training intonation thinking the records of the concerts of the outstanding performers are
used.
For the most qualitative training of intonation thinking it is proposed to widely use contemporary resources of
distant learning:

« obtaining by the students information about the problem of intonation thinking in the interactive regime with

the aid of the multimedia teaching;
« obtaining additional information on this problem from the Internet (musical and note libraries, musical
anthologies, article, training publications);

« the possibility of self-verification (test tasks);

« the possibility of consultations with the instructor online;

« tracking training materials by note and audio samples;

« the forums (seminars), organized on the assigned themes.
Since the intonation thinking is the most important direction of professional training of musician, let us examine,
first of all, however, what is included in this concept and what possibilities of distant learning can be used in the
solution of this problem. "Think about intonation - means to hear life in the sounds through the generalized
intonation of lyric hero, to feel his soul, to look at the world by his eyes" (V. Medushevskiy). Out of the emotions
the music expresses nothing, through them - all! Emotional and psychological attitude of composer, performer,
teacher, student, student, their aesthetical, ideological positions are transferred by means of and with the aid of
the intonations: speech, motion, respiration, etc. This is why close attention to a question of training and self-
education of intonation thinking is necessary.
What methods of operations in this direction are known?

1. First of all, it is necessary to have at least general ideas about the intonation, theories of intonation
thinking and their authors.

2. ltis necessary to manage information about the introduction to this theory into the practice of musical
formation, into musical pedagogy and performance.
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3. Knowledge of principles of intonation thinking theory, qualitative sides of intonation and development of
these concepts in the historical aspect is required.

4. In the self-work the preferred system of sensory orientation, on the basis of the specific features of
thinking and perception must be selected.

5. Modern information technologies in the work on musical material with the use of multimedia teaching aids
for the independent instruction and the self-control

Let us examine consecutively each of the enumerated methods.

Musical intonation, intonation thinking, culture of intonation - these concepts play the predominating role in the
creation and performance pedagogy. By their introduction into the musical science and the practice we are
obliged to the outstanding musician - the researcher B.L. Yavorskiy (1877-1942).

Even at the end of the XIX century B.L. Yavorskiy established the connection between the sonic side of verbal
speech and the expressiveness in the music. Studies led scientist to the development of the concept of
intonation. Specifically, intonation, i.e., the sonic side of verbal speech, is the basic decisive factor of its
expressiveness.

The intonation of human speech marked the beginning of development of the science about the music - the
theory of the musical thinking of Yavorskiy.

To questions of the expressiveness of intonation it dedicated the article "text and music", fragment from which is
cited:

"When we hear conversation in the incomprehensible for us language, we, without being in the state to
determine the object of conversation, very frequently guess mood, sense of conversation itself; when we
hear after the wall or generally hereabout the sounds of human voice, we, without investigating words,
always error-free determine - conversation whether this, story or reading aloud.”

In the second case the rumour is guided by presence or absence the characteristic for the living speech
intonations of increase and reduction, strengthening and weakening, quickening and tension, connection and
separation, pause and stoppage. In the first case - on the relationship of the same modifications the rumour
determines the mood or the overall meaning of conversation.

Performance of one and the same dramatic work by different artists produces different impression from one
utterance alone of the words of this work, independently of the extrinsic ethos of executors and their mimic and
plastic game. Yes even the separate persons possess the ability to repeatedly pronounce one and the same
word, each time, giving to it another sound.

And further B.L. Yavorskiy makes the conclusion that the sense of speech give the intonation of human voice,
they determine the content of our speech; specifically, by intonations we, in the limits of our skill and our
resourcefulness, mentally allot that read by us. In the living human word its essential attribute is not glasnost and
concordance, but sounding, which transfers the intention spelled by us words; word itself, which consists of the
combination of open and the consonants, only fixes this expressiveness with respect to the specific object, to the
definite phenomenon. The selection of open and consonants, their relationship can emphasize only the concrete
sense of word itself and simultaneously it can give grateful material for the expressiveness of intonation itself.

B.L. Yavorskiy indicates that, after imprinting in the phonograph human speech and after destroying in the record
concordance and glasnost, leaving only one sounding, we in this phonograph will reveal the record of some
intonations, the melody of human speech - musical composition. Each speaking person during the speech
becomes a composer, and a good dramatic artist differs himself from mediocre only in terms of the fact that he is
the best composer plastic (since plastic is also speech, speech of nonverbal).

Without being creator the "literary” (from the word of "warrant" - letter) side of work, artist he is for this stage idea
the creator of the intonation, musical side of this work, allotting word by sound, by time, by dynamics, timbre and
by emotion, using in the majority of the cases only by insignificant author's indications.

If we listen ourselves to the interrogative and affirmative sounding of one word (for example, "At home?" and
"home"; "is it prepared?” and "it is prepared"; "is it understandable?" and "it is understandable" and the like.) that
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it is possible to note that the intonation of a question derives rumor from the state of rest and stability and
converts it to the state of instability, gravity. In the instability the direction of gravity is most essential, while the
stability of any direction does not have any. The answer in such a case will only satisfy rumor, if it restores broken
auditory stability and carry rumor in the required direction.

Briefly, the intonations of a question, complaint, request, conversion, irritation, anger - are unstable. The
intonations of answer, order, story - are steady. B.L. Yavorskiy emphasizes that independent stability there does
not exist. There is only a completely definitely gravitating towards instability, nevertheless remaining relations are
indifferent, i.e., they can produce one or other impression or another depending on that to the rumor, from what
they are sonic they consist - steady or unstable.
Itis possible to make the following conclusions:

1. about the presence in speech it is sonic different functions - unstable, that gravitate towards in the
determinate direction to the permission, and steady, relatively their solving (in the subsequent period B.L.
Yavorskiy it connected the concept of instability - stability with the general psychological law of excitation -
braking).

2. about connection of two it is sonic different functions between themselves, which in gravity conditions
forms the double parted intonation of speech. Functional difference it is sonic between themselves easily it
obtained by all people, which possess normal rumor. For this it is necessary under the conditions for the
simplest auditory tuning to only carry out by voice or on the tool the unfinished construction: listener will
immediately reveal this incompleteness, and itself will solve unstable sound with voice, or it will ask to
solve it on the tool. Hence it follows that the sensation of instability it is sonic there is an organic property
of human rumor. It is basic agent in the organization of musical thinking.

Briefly, the intonations of a question, complaint, request, irritation, anger - are unstable. The intonations of
answer, order, and story - are steady.

B.L. Yavorskiy emphasizes that independent stability there does not exist. There is only a completely definitely
gravitating towards instability, nevertheless remaining relations are indifferent, i.e., they can produce one or other
impression or another depending on that to the rumor, from what they are sonic they consist - steady or unstable.
It is possible to make the following conclusions:

1. about the presence in speech it is sonic different functions - unstable, that gravitate towards in the
determinate direction to the permission, and steady, relatively their solving (in the subsequent period B.L.
Yavorskiy it connected the concept of instability - stability with the general psychological law of excitation -
braking).

2. about connection of two it is sonic different functions between themselves, which in gravity conditions
forms the two-part intonation of speech. Functional difference it is sonic between them easily is heared by
all people, which possess normal rumor. For this it is necessary under the conditions for the simplest
auditory tuning to only carry out by voice or on the tool the unfinished construction: listener will
immediately reveal this incompleteness, and itself will solve unstable sound with voice, or it will ask to
solve it on the tool.

Hence it follows that the sensation of instability it is sonic there is an organic property of human rumor. It is basic
agent in the organization of musical thinking.

To the concept of "intonation" scientist in the different periods gives these definitions:

1. Intonation is the smallest sonic form in time; these are the motion of unstable sound to the side of gravity,
into its resolving steady, and also - destabilization by sound unstable, to the side reverse to gravity.
Intonations can be steady and unstable.

2. By intonation should be understood all possible cases of smallest sonic part, which can reproduce human

sonic organ with the concrete internal auditory tuning. Indication of sonic construction signifies by itself not
variation, but relationship it is sonic when energy of overcoming gravity force is present.
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Thus, sound is received in two ways: as phenomenon is physical and intonation- expressive.

Auditory regularities, instability and role of intonation predetermined the historical study of sound in two directions:
acoustic and "living" sound as material of music. In one of the letters B.L. Yavorskiy notes: "musical skill could
arise only if was organized the mental labor of man, when appeared its process, i.e., musical speech. To the
known stage of their development the sounds, used by human, are subordinated to acoustic laws, but, as soon as
sounds they reach the stage of public expression, i.e., they become musical feature, acoustic laws cannot
envelop the complexity of new phenomenon, and they become secondary; however, the main things are the laws,
brought out from the the public of process"[2].

A quantity of number of fluctuations it is sonic not there is a basis of music. The dead overtones of linear- straight
body existed as physical phenomenon, also, before the appearance of man on the earth. Sounds, as the
phenomena of acoustics, cannot become the material of musical creation and science about the music.
Realization it is sonic acoustic in contrast to it is sonic "living", that are been the material of music, it is extremely
important both for understanding of the theory of musical thinking and for the orienting in the contemporary
pedagogical practice and performance. The rumor of the musician OF B.L. Yavorskiy constructed on the basis of
intonation thinking. Arpeggio is the phenomenon second, formed from the music functionality, by means of the
arrangement it is sonic by way of height. If we in the exercises, intended for the development of musical rumor,
and in the training repertoire (especially for the children) proceed from this "second-rateness", from the
composition moment, then rumor is dulled. Mechanical displaces from it creative beginning. The result of training
the rumor on the faceless arpeggios is most lamentable for any of the sides of the musical process: for the
listener, the executor, especially for the composer. Since, if it by the force of the innate endowment does not
overcome the habits, inculcated to it, it will not be able to sensitively recover the special features of reflection of
the historical present. B.L. Yavorskiy wrote: "artistic work reflects the diagram of public process. Progressive-
minded composers those, which transfer by the foremost of process, rest reflected different stages of the
decomposed already public processes. Abstract "inspiration”, which creates infinite beauty, does not exist.

In the process of investigating the strained working traffic of men its working respiration for its best organization
wires for sound. This sonification is achieved by the introduction of resistance in the path of exhaled air.

Sonic speech arose as the passage of organized by physical working forces - motions respiratory- muscular,
strained working traffic - in the sonic relationships - intonation, in the reverberating relationships of respiration.

Working sonic relationships, transmitted into the sonic reflexes, became the basis of the sonic motions, which
organize (but not organized) contact with the working way of life, with the working behavior. As examples we can
serve the working songs "Dubinushka", "31 years before", songs with the forging into two hammers, with the
threshing dances, marches.

So B.L. Yavorskiy based the appearance of "living" sound, which in its development became the material of
musical skill.

The history of the centuries-old sonic practice of musical art testifies that this sonic scale constantly advances
depending on development both sonic scientific mind and musical- artistic practice technique. This evolution of
the sonic scale attempts to reveal ever larger possibilities of the external sonic manifestations of the processes of
internal sound thinking and internal rumor.

Although the discoveries of B.L. Yavorskiy were made at the end of XIX - the first of fourth of XX century, they did
not lose urgency and practical expediency at present. B.L. Yavoskiy succeeded:

1. toinvestigate intonation in the historico-semantic aspect.

2. 1o reveal the interrelation of vocal and musical intonations (vocal and instrument) and to determine five
qualitative aspects of word- intonation (sonic, temporary, dynamic, timbre, emotional).

3. to determine to the very concept of the intonation: "intonation is the smallest (by construction) sonic form
in the time, this is speech itself and at the same time its sense, its expressiveness, its character.

4. to develop principles of intonation thinking theory (theory of musical thinking).



Second IYntenrnational Co-nd'r'_h.ence “Modenn (c-) Leahning_" 2007 25

In the work of B.V. Asafev we find continuation and development of ideas and positions of B.L. Yavorski
connected with the intonation. In the work "Glinka" such properties of the intonation are stated:
1. intonation - "... the form of contact and transfer of feeling and musical laws governing the human speech
and talk", i.e., the means of communication.
2. intonation — is a transmission medium of the intention of author
intonation — is a characteristic of defined musical style
4. intonation - many-valued concept, which expresses the sonic embodiment of musical thought, which treats
as the manifestation of the socially and historically determined human consciousness [ 5 ].
According to Asaf'ev the intonation does possess a whole series of the properties, whose complex does form
intonation culture, namely:
« emotionalism (or emotional fullness);
. tension;
» pre-determiness;
« semantic overloading;
« intuitiveness.
In this case the intonation can come out as the characteristic of:
« musical direction;
« human communication;
« the experience of the aesthetical of enjoyment;
« the internal world of man;
« its self-realisation in the creation;
« the method of existence of work; t
« the embodiment of existence in the art
Thus, an intonation theory of B.L. Yavorski- B.V. Asafiev was fundamental achievement in music science from the
positions of the materialist dialectics:
« intonation - carrier of the social content;
- intonation is caused by social-historical processes, culture, way of life;
« intonation possesses communicative- semantic properties, fulfilling today systematic function.
It is known that each person studies the surrounding peace with the aid of the sensory systems, acquiring the
individual life experience, which determines his sensory orientation. In the process of remote instruction,
independent work on musical material it is necessary to reveal preferences in the perception of the music: visual,
audio or digital. The tests to the determination of the leading system of perception are developed for this. After
revealing the preferable system of perception, it is possible to pass to the use of modern information
technologies, namely:
« tothe use of traditional printed publications in Internet;
« new systematic developments for this problem;
« the electronic musical libraries (reference), in which besides the musical material, is built the system of its
perception (description — performers - sounding).

e
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WHHOBALIMOHHASl OEPA30BATENBbHASA MPOrPAMMA «MOPCKOW UHXEHEP»

Napuca 3anHytanHoBa, AHatonuit Kopabnux, Poman Jinmxu-lopses

AnHOmayus: MokazaHa akmyanbHOCMb NPobneMbl peanu3ayuu NPUHYUNO8 OMKPbIMo20 0bpa3osaHusi Ons
no020moeKU UHXEHepo8 MOPCKUX cheyuansHocmel. MHCmumymom MOPCKUX MmeXHOmo2ull, SHepeaemuku u
mpaHcnopma  AcmpaxaHcko20 — 20Cy0apCmBEHH020  MEeXHUYEeCKo20 — yHugepcumema  npedrioxeHa
UHHOBAUUOHHas obpasosamensHas npozpamma «MOPCKOW WH)XEHEP». PaspabomaHa cmpykmypa
MHHOBaUUOHHO-06pa3osamenbHo2o uenmpa «MOPCKOW UHKEHEP».

Knrouesnble cnoea: omkpbimoe 0bpa3ogaHue, UHHOBAUUOHHAsA Npo2pamma, MOPCKOU UHXEHEP, SNEKMPOHHbIE
cpedcmea 0byyeHUs.

ACM Classification Keywords: K.3.1 Computer Uses in Education.

BBegeHue

C pacnagom CCCP npurpaHuyHbIn ropoa-nopT ActpaxaHb CTan rnaBHbIMM MOPCKMMW BOpoTamu Poccun Ha
Kacnuitckom mope. ViameHunuch ycnoBust yyactus Poccun B MeXayHapogHOM COOBLLECTBE MOPCKUX AEpKas,
BO3POCIIO reononuTUYECKOE 3HAYEHME HXKHbIX PETVIOHOB W MOPCKWX NOPTOB B NepeBarke rpy3os, B 0COGEHHOCTH
HedbTn. B ropoag mpuwnu Hoeble HedTerasoBble komnaHun. OcBOeHMe ACTPaxaHCKOro rasoKOHOEHCATHOro
MECTopOXaeHus 1 wenba Kacnuinckoro mopst npespalyatoT MNpuKacnuitckuin permoH B OOUH U3 KPYMHENLLKX B
MWpe LieHTPOB L06blun, nepepaboTku 1 TPaHCMOPTUPOBKM rasa, HedTi 1 HedhTeNpPOAYKTOB.

AcTpaxaHCKkuil rocyAapCTBEHHBIA TexHUYeckuin yHueepcuteT (AITY) pocTur cratyca NpecTUxHOro y4ebHoro
3aBefleHns kak B CTpaHe, Tak 1 3a pybexom. OH cuutaeTcs ogHuM K3 nydwmux B Poccuickon ®epepauum
y4ebHbIX 3aBefieHuin N0 PbIGONPOMBICIIOBOMY, MOPCKOMY M TEXHUYECKOMY HanpaBneHnsm.

B nocrnegHue roabl npodeccopcko-NpenoAaBaTeNbCkUM  COCTABOM  YHUBEpCUTETa BedeTcs paspaboTka
MPYHLMNWANbHO HOBbIX HANPaBNEHUA, CBS3aHHbIX C BO3POXAEHWEM OTEYECTBEHHOTO PblIGOMPOMBICTIOBOrO
MpON3BOACTBA, MOPCKOrO M PEYHOro (PrioToB, COBEPLUEHCTBOBAHMEM WX 3KCMAyaTauuW, MOBbILEHUEM
Ge3onacHoCTM mMopennaeaHust U 1. 4. 310 0BycnoBuno nosieneHne paboT, HanpaBNeHHbIX HA CO34aHKUe HOBbIX
y4eBHbIX NPOrpamm Kak 451 CPEAHNX, Tak U ANS BbICLLMX Y4eOHbIX 3aBEAEHUIA, YYNTLIBAOLMX CTPEMUTENBHOCT
9BOJTIOLMOHHbIX MPOLIECCOB, KOTOpble B Onpkaniume rogbl KOPEHHbIM 00pa3oM W3MEHST (yHKLUMOHaNbHbIe
00513aHHOCTI PYKOBOASLLETO W MHXXEHEPHO-TEXHUYECKOrO COCTaBa NPeAnpUATIA U OpraHu3aLmi.

lMoaroToBka kadpoB ANst (PrOTOB U CBA3AHHLIX C HUMKU NpeanpusTuid Begetcsa B AITY B COOTBETCTBMM C
locynapcTBeHHbIMM 0Bpa3oBaTenbHbIMU CTaHAapTaMu, COrfacoBaHHbIMK C TpeboBaHusmMu MexaoyHapoaHo
KOHBEHUMM O TNOArOTOBKE W AMMIIOMMPOBAHMM MOPSKOB UM HeceHwn BaxTol 78/95 (MOMHB 78/95)
MexayHapogHoit Mopckon opraHusauum  (IMO). YHuBepcuteT SBRSETCS NEPeaoBbIM BY3OM B PErMOHE,
OCYLLECTBNSIOLMM LieNeByo NOATOTOBKY CMELManMCToB No AaHHOMY HanpaBreHuto.

B AMNNOMHbIX MpoeKkTax CTydeHTbl pellaloT pearbHble Npobnembl pbiGONPOMBICTIOBOI, TPAHCMOPTHON W
MOPTOBOI AEATENBHOCTU: BHEAPEHUS HOBOW TEXHUKM W TEXHONOMMM [Ans OCBOEHWS HOBbIX TPy30MOTOKOB,
Pa3BUTUS TPAHCMOPTHbIX Y3N0B, CO3AAHMSI SKOMOTMYECKM YUCTBIX PbIGONPOMBICTIOBbIX TEXHOMOMMN, BOMPOCHI
TEXHUYECKOM 3KCnyaTaLui v T. .

OtkpbiTve B Kacnuidckom GacceilHe MexayHapogHOro TpaHcnopTHoro kopupgopa «Cesep—tOr» obecneunt
AcTpaxaHCKOMY pervoHy MOLLHBIA UMMYIbC PasBUTUS, YTO PACLLMPUT U YCOBEPLUEHCTBYET Takue CTpaTermyeckue
co00LLEHMs, kaK CyAOXOAHOE, aBTOTPAHCMOPTHOE, KENE3HOAOPOXHOE.

Kpome Toro, sHauuTtenbHa noTpeGHOCTb MNaBCOCTABA POCCHMICKOrO (hrioTa B MOBbILIEHAM KBanMdMKaLMM
MoMy4eHUM AOMONHUTENBHOTO NPOthecCoHaNbHOM0 06pa3oBaHms.
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MpuBnekaTenbHOCTb YHUBEPCUTETA ANS MHBECTOPOB M ODy4vatoLLerocs KOHTMHreHTa 00yCnoBneHa LWMPOKAM
CNEKTPOM BUAOB AEATENLHOCTY, CPEAM KOTOPbIX:

— yyebHas;

—  9KCnnyaTauMOHHO-TEXHONOMYeCKas U CepBIUCHaSs;

—  OpraHM3aLOHHO-yNpaBneHYeckas;

—  MPOEKTHO-KOHCTPYKTOPCKaS;

— NPOM3BOACTBEHHO-TEXHOMOMMYECKas;

—  Hay4HO-/ccneaoBaTenbeKas.

BbICOKMIn ypOBEHb 1 LUMPOKWIA CMEKTP MpedoCTaBnseMblX YCNyr MNO3BOMSIOT YHUBEPCUTETY OCTaBaThbCs
OCHOBHbIM LIEHTPOM MO CTPaTErMyeckiM HanpasnieHusiM B ACTPaxaHCKOM pervoHe, yaoBNneTBopss NoTpeGHOCTY
paGoToaaTenen u CTpaTeryecknx napTHepoB.

He cekpeT, 4To 3a nocregHue rogbl pesko BO3POC MHTEPEC K MOPCKOMY TeXHW4YeckoMy oBpasoBaHuio u y
WHOCTPaHHbIX roCy4apCTB, KOTOPbIE HANPABNSOT B HALL YHUBEPCUTET CBOWX NpeLCTaBUTENEN ANs CTaXUPOBOK 1
0By4eHns, YTO FOBOPUT O MPECTIKHOCTM Nonyvaemoro B AI'TY obpasoBaHus.

MHocTpaHHble CTyLeHTbI MPUe3XaloT K Ham He TOMbKO Ha 0BYYEHME, HO U Ha KCKYPCHM, Hay4Hble KOH(EPEHLM,
APYXecke BCTPEYW, T. K. YHUBEPCUTET CMaBUTCS CBOMMM OOLIECTBEHHBIMW W KYNbTYPHBIMK TPaaULMUSaMU.
OYHKUMOHMPYET Kny6 MHTEpPHALMOHANbHOM ApYXObl, rae OTMEYaloTCs HaLMOHaNbHble NpasaHuUKK, NMPOBOAATCS
[HW HaLMOHanbHOM KynbTypbl. ACTpaxaHb — MHOTOHALMOHarbHbI TOpOA, B KOTOPOM WUCTOPUYECKM CMOXMIOCH
TONEPaHTHOE OTHOLLEHWE K NPEACTABUTENSIM Pa3HbIX HAPOZOB U HALMOHANBHOCTEA.

C y4yeTom BbICOKO nOTpebHOCTM 0OLlecTBa B CUCTEME OTKPLITOTO, T. €. HenpepbIBHOro, rMbKoro,
pacnpefeneHHoro 06pasoBaHusi, MHCTUTYTOM MOPCKMX TEXHOMOIWW, SHEPreTMKM W  TpaHcnopta npu
AcTpaxaHCKOM rOCyAapCTBEHHOM TEXHMYECKOM YHWBEPCUTETE AN AanbHEWLero NepcnekTMBHOMO PasBUTUS
pa3paboTaHa NHHOBaLMOHHO-06pa3oBaTenbHas nporpamma «MOPCKOW MHXEHEP».

WHHoBaumoHHo-06pasoBaTentHas nporpamma «MOPCKOW UHXXEHEP»

Llenb nHHOBAaLWOHHO-06pa3oBaTenbHoit nporpammbl «MOPCKOW MHXEHEP» — noBbicuTb kayecTBo 0by4eHus,
pacLmpuTb cnekTp obpasoBaTenbHbIX YCnyr (BKMoYas AUCTaHUMOHHOE 0ByyeHune) U, Kak CriedcTBue, YNnyylunTb
CUTYyaUWo Ha PbIHKE TPyda No MOPCKOMY HanpaBneHuto B Poccuiickon ®epepauun, npexae Bcero — B HOxHOM
tdeaepansHoM okpyre. B nepcnektuBe npegnonaraeTcs BbIXOA4 B MexayHapogHoe obpasoBaTtenbHoe
NPOCTPAHCTRO.

[Ins peann3aLyy NporpaMMbl Co3aH VIHHOBaLMOHHO-06pa3oBaTenbHbil LieHTp «MOPCKOW MHXEHEP».
CTpyKTypa LeHTpa npeacTaBneHa Ha pucyHke.

PykoBoaMTENeM-KOOPAMHATOPOM  VIHHOBALMOHHO-06pasoBaTenbHoro  LeHtpa  «MOPCKOW  UHXEHEP»
ABNseTCA  AMpekTop WHCTUTyTa  MOPCKMX — TEXHOMOTUA, SHEPreTUkW U TpaHcnopTa  ACTpaxaHCKOro
rocyZapCTBEHHOO TEXHUYECKOTO YHUBEpCUTETA.

OThen MOHUTOpPMHra U aHanu3a obecneumBaeT cbop MHGopmaumm o noTpeduTensx 0bpasoBaTeNnbHbIX YCNyT,
3anpocax pbiHka Tpyaa, dopmupyeT rmbkue paboune y4yebHble Nporpammbl, COOTBETCTBYOLME TpeboBaHMAM
FOC u wHouvBMayanbHbIM 3anpocam obyvaembix. [aHHbld 0TAen Takke ¢opMUPYeT 3adaHus Ans pspa
CEKTOPOB, HENOCPEeACTBEHHO peanuaylowmx npouecc 00yyeHns. OTgen MOHMTOPWHra WM aHanusa urpaet
KNKOYEBYHO ponb B peanusaly MHHOBALWMOHHO 06pa3oBaTesnbHOi NporpamMMmbI.

Cextop «KOPABJIECTPOEHUE 1 OKEAHOTEXHWKAY.

B pabote gaHHOro cektopa MpuHUMAKT yyacTue: kadedpa «CygocTpOeHWe W 3HEPreTUYECKUe KOMMIEKChI
MOPCKOW TEXHUKWY», KONNEKTUBbI CMEXHbIX Kadpeap VHCTUTYTa MOPCKUX TEXHOMOTUIA, SHEPreTUKI 1 TpaHCNopTa;
000 «Mopckoit cypocTponTenbHblit 3aBog M. K. Mapkca», OAO «ActpaxaHckuin kopaben», OO0 [KB
«ActpamapuH», OAO «CC3 um. lennHar, OAO «Kacnpbibxonoadnot», MHetutyT dmaukm OHL, PAH v gp.

Llenb cektopa B 0OpasoBaTenbHON AEATENbHOCTM M Ha PbiHKE TPyAa — MOBLILEHWE KavecTBa NOATOTOBKY
CTYOEHTOB U BbINYCKHWKOB, Y€ UMEIOLLMX OMbIT NPOM3BOACTBEHHON U HAYYHON LEATENbHOCTW, B CBA3N C YEM
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OXmWaaeTcs pocT BOCTPeOOBaHHOCTM CeLMan1cToB no Hanpasnexuio «KopabnecTpoeHune 1 okeaHoTEXHUKa» Ha
pbiHKe Tpyda KOxHoro eaepansHoro okpyra u Poccuitckoit epepauuu B Lenom Ha 25-30 % u, kak cneacrseue,
yBenu4eHue konnyectsa abutypueHTos Ha 35-40 % npu ymeHbLIeHWM oTceBa obyyatowmxcs Ha 50-70 %.

4 PYKOBOIOMUTEJIb-KOOPAWNHATOP

A

A 4

OTOEN
MOHWTOPUHI'A U AHATTU3A
7} 7} 7'}
v v
Cextop Cextop ) Cextop Cextop
KOPABINECTPOEHVE U CyOoBou NOJINrOH B3 TPAHCMOPTHbIE
OKEAHOTEXHWKA SNEKTPOMEXAHWK NMOTOKN
7} 7'}
A 4 A 4 v
OTAEN

Puc. CTpykTypa MHHOBaLMOHHO-06pa3oBaTensHOro LerTpa «MOPCKOW UHXKEHEPy

Cexrop «CY0OBOW NEKTPOMEXAHMK>.

CekTop hyHKUMOHMPYET Ha Base kadeapbl «INekTpoobopyaoBaHME 1 aBTOMaTHKa CydOB», UMEILLEN TECHbIe
Hay4Hble CBA3M C POCCUMICKMM rOCYAapCTBEHHBIM YHUBEPCUTETOM HethTu M rasa um. W.M. M'yBkuHa» (Mocksa),
MOCKOBCKUM ~ SHEPreTUYECKUM  WHCTUTYTOM,  Y(PUMCKAM  rOCYAapCTBEHHbIM  HE(TAHbIM  TEXHUYECKUM
YHUBEpCUTETOM. Ha Kadheape MMeTCs COBpeMeHHOe 060pyaoBaHWe 1 nporpammHoe obecneyeHne KomnaHum
«SHNEIDER-ELECTRIC» - KpynHeiwero paspaboTuuMka W NOCTaBLUMKA HA POCCUIACKMIA PLIHOK CPEACTB
aBTOMATU3aLMM 3HEpreTMyecknx 06BEKTOB 1 SHeprocheperatoLLen NPUBOAHON TEXHUKN.

Ha Tepputopum AcTpaxaHckon 00nactv (YHKLUMOHMPYIOT KpynHedwue Npeanpusatus HedTSHOW M ra3oBom
MPOMBILLUIIEHHOCTU. BCe OHM XapaKTepu3ytoTCs BbICOKUM YPOBHEM 3HEPrOBOOPYXEHHOCTW 1 aBTOMaTW3aLuu
MPOMBILUMEHHbIX  YCTAHOBOK 1M TEXHOMOMMYECKMX KOMMIEKCOB W  OCHALLAKTCS CamblM  COBPEMEHHBIM
anekTpoobopyaoBaHMEM, CpeacTBaMi M CUCTEMAMK aBTOMATUKKM, ODCMyXuMBaHWE KOTOPbIX TpebyeT Hanuuus
BbICOKOKBaNMUULIMPOBAHHLIX KaapoB.

Mepcnextvebl paboTbl cektopa «CYOBOW ONIEKTPOMEXAHWK» cBssaHbl ¢ pacTyleit noTpebHOCTLI B
WHXEHepax-aneKkTpoMexaHukax, 06yCrnoBneHHON pa3BUTUEM CYSOCTPOUTENBHOIO W CYAOPEMOHTHOTO KOMMeKca
B peroHe, GYpHbIM POCTOM MOPCKUX MEPEBO30K MO TpaHcnopTHOMY kopugopy «Cesep—tOr» yepe3 Mopckom
nopt Ong. ®opMupyeTcs MOBLILLIEHHBIA CMPOC HA CNEUManucToB MO 3KCMSyaTauuMOHHOMY W CEpBUCHOMY
00CnyXuBaHMIO  3neKTPOODOPYAOBAHNS M aBTOMATWMKM CydOB, MO  3NEKTPOSHEPTETUYECKOMY ayauTy W
SHeprocbeperatoLmM TexHonoruam. Beicoka noTpebHOCTL B NEPENOATOTOBKE WHXEHEPHO-TEXHUYECKIX KaapoB,
MMEIOLLMX KaK NPaBKUIO HEAOCTATOUHYH0 MOArOTOBKY B 0611acTi MHAOPMALMOHHBIX TEXHOMOTWA.
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Cextop «IMOJINTOH Bo306HOBNSIEMbIX UCTOYHUKOB 3HEPIUMY.

Pabota cektopa obecneunBaeTcsi KOMMeKTMBOM Kadedpbl «TEMNOTEXHMKA», UMEIOWENA BbICOKMA Hay4HbIN
noTeHLMan v TeCHble Hay4Hble CBS3U C POCCUIACKOM akageMuen Hayk.

MonuroH BO30GHOBNSEMbIX WCTOYHMKOB 3Heprun (BWJ) cospaetca Ha Tepputopuu AITY u BHUMU
oBowesoacTBa M Oaxyesogctea (. Kambidsk). Y4yebGHO-KOMMEPYECKMA AEMOHCTPALMOHHBIA  MOMMIOH
BO30OHOBMNSEMbIX UCTOYHUKOB 3HEPriW 1 YCTAHOBOK Ha X OCHOBE MO3BOJNT:

nponaraHanpoBaTb BO3MOXXHOCTW UCMOJ1Ib30BaHUA BO30OHOBNSIEMbIX UCTOYHUKOB QHEpPrun B permoHe;

— wucnonb3osatb B B Tenno- u anektpocHabxeHnn obbekTos BBN3N nonuroHa B r. Kambizsk (BHUNOB) n
B . AcTpaxaHu (AT TY) ans ycTpaHeHns SHeproaeduunTa 1 YacTHOrO CHKEHWUS TapudoB;

— obecneuntb BO3MOXHOCTb nposedeHnsa Hay4HbIX 1CCneaoBaHmin no onTnMmsadnn  pexmnmon paGOTbI
CONHEYHbIX, BETPOBbIX U TENNTIOHACOCHbIX YCTAHOBOK B YCIOBUAX PETMOHA,

— paspaboTaTb MOAEPHM3ALMOHHbIE MEPOMPUATUS NS MOBbIEHNS 3(MEKTUBHOCTI 3HEPreTUYECKNX
ycTaHoBok BUD;

— obecneynTb NPOBEAEHNE CEMUHAPOB M 0BYYaIOLLMX MEPOMPUSTHIA 1S SHEPTETUKOB PErMOHa;

— YCWNUTb npaKkThyeckoe ObyyeHue CTYAEHTOB  TEMMOSHEPreTUYECKUX W 3NEKTPOSHEPreTUYECKUX
cneumnanbHOCTel No MCMonb3oBaHNo BYO B pernoHanbHOM SHEPTETUKE.
Cextop «TPAHCIOPTHBIE MOTOKW».

CekTop (hyHKUMOHMPYET Ha 6ase kadeap «OpraHnsaums 1 6e30nacHOCTb ABUKEHUS» U «DKCnyaTaLmus BOLHOTO
TpaHcnopTay. TemaTuka cekTopa:

S(b(*)eKTI/IBHOG MCNOJ1Ib30BaHNE MaTepuanbHbIX, CbVIHaHCOBbIX 1 NIOACKMX PECYPCOB;

obecneveHne 6e30MaCHOCTW ABUKEHMS B Pa3nnMYHbIX YCNoOBUAX;

- pa3pa60TKa 3Cb(*)eKTVIBHbIX CXeM opraHusaumu aBxeHna TpaHCNOPTHbLIX CPEACTB,

— OpraHusauuna paGOTbI KONMEKTMBA UCNOSHUTENeN, NPUHATKE ynpaBneH4YeCKNX peUJeHVII;ﬁ

— aHanus I'IpOM3BOﬂCTBeHHO-XO3ﬂIZCTBGHHOVI 0eAaATenbHOCTU TPaHCNOPTHbIX I'Ipe,lJ,I'IpMﬂTVIVI peruoHa;

—  MOJEenMpoBaHue NPOLEcCoB (YHKLMOHMPOBAHUS TPAHCTIOPTHO-TEXHOMOMYECKUX CUCTEM U TPAHCMOPTHBIX
MOTOKOB PervoHa;

— MPOrHO3MPOBaHE Pa3BUTHS PErNOHANbHBIX TPAHCMOPTHBIX CUCTEM;
— pa3paboTka 0606LLEHHbIX BAPMAHTOB PELUEHWS TPAHCTIOPTHON NPobreMbl pervoHa;

— pa3spaboTka Mep Mo YCOBEPLUEHCTBOBAHMKO CUCTEM YNPABNEHNS Ha TPAHCMOPTE.
Otnen «ONEKTPOHHBIE CPELCTBA OBYYEHUA».

Otpen obecneunBaeT paspaboTky M BHEAPEHUE BMEKTPOHHBIX CPeACTB 0OyYeHMs B pamkax MHHOBALMOHHO-
obpasoBatenbHoit nporpammbl «MOPCKOW MHXEHEP».

Pabota paHHoro otgena 6asvpyetcs Ha [LOCTMKEHWMSIX HAYYHOM LUKOMbl JOKTOpa NeJarorMyeckux Hayk,
npodeccopa J1.X. 3alHyTAMHOBOW. [NaBHOE HampaBneHWe HayyHOro noucka — METOZONOTUS CO34aHMs U
NPUMEHEHUSI 3NEKTPOHHBIX CPEACTB O0OyYeHMs TexHudeckum aucumnnmHam. OTkpbiTa acnupaHtypa no
cneupnansHocTn 13.00.02 — Teopust 1 MeToauka OOy4YEHNS U BOCMUTAHUS (TEXHUYECKME ANCLMMINHGI, YPOBEHD
Bbicllero obpas3oBaHus). B acnupaHType BedeTcs MOArOTOBKA CMeuwanuctoB no paspaboTke 3neKTPOHHbIX
cpeacte obyyeHus. MpuHMMaeTcs yvacTue B KOMMEKCHOM mporpamme Poccuiickoit akagemun obpasoBaHus
«MHOpMaLMOHHBIE 1 KOMMYHWKALIMOHHbIE TEXHONOMAW B CUCTEME HENpPepbIBHOTO 06pa3oBaHusy.

VmeloTcs HayuHble CBA3M C BeOyWMMU rocyaapCTBEeHHbIMU By3amu Poccuu, cpeau koTopbix: MockoBckui
3HepreTMyeckun MHCTUTYT, MOCKOBCKMA TOpHbIA YHUBEpPCUTET, MOCKOBCKUI WHCTUTYT CTamM U ChraBos,
YDOUMCKUIA aBUALMOHHBIN TEXHUYECKWA YHUBEPCUTET U MHOTUE ApYrie By3bl.
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YCTaHOBNEHbI HAaY4HbIE CBSA3N CO CMEeayoLMMM 3apyOexHbIMU Hay4YHbIMU 1 y4ebHbIMKU 3aBeaeHusMu: Boicwas
TexHuyeckas wkona, r. KoHcraHy (Fepmanus), FOI Institute of Information Theories and Applications (bonrapus),
Mount Wachusett Community College.

HakonreH onbIT OpraHu3auui psaga MexoyHapoaHbIX Hay4YHO-METOAWYECKMX KOH(EPEHLWA, MOCBALLEHHbIX
BHEZPEHMIO WH(OPMALMOHHbIX TEXHOMOIMIA B AreKTpoTexHuyeckoe obpasosaHne. KoHdepeHLn Bbinu
nposefeHb! B 1992, 1993, 1995, 1998, 2000, 2003, 2006 rogax.

OneKTpoHHble cpeacTBa 00y4eHWs paspabaTbiBalOTC C  YYETOM MEAArorMyeckux, MCUXOMOTMYECKUX 1
3proHomMu4ecknx TpeboBaHMin. [JOCTAaTOMHO BbLICOKMIA YpOBEHb Pa3paboTok noaTBepxaeH rpudamm HayyHo-
METOAMYECKOro CoBeTa Mo ANCUMNIMHE «ONEKTPOTEXHMKA M AnekTpoHuka» MunnctepcTea obpasosaHus PO.

CTpPYKTYpHbIe CBA3U

B cTpykType VHHOBaLMOHHO-06pasoBatensHoro LeHTpa «MOPCKOW UHXKEHEP», nokasaHHOM Ha pucyHKe,
npeacTaBneHbl kKak NpsiMble, Tak M 06paTHbIe CBA3M MEXAY OTAENbHbIMU CTPYKTYPHBIMU NogpasgeneHusmu. Mpu
PELLEHNN MHHOBALMOHHBIX 3aay B YCMOBUSX BMMSHIUS MHOTUX (DaKTOPOB HEBO3MOXHO 0B0ATUCH Be3 0BpaTHbIX
CBSi3eM, NO3BONSIOLMX OCYLLECTBUTL MTEPATUBHBIA MPOLIECC B3aUMOAENCTBUS CTPYKTYPHbIX NOApa3aeneHuii ¢
Lienblo BbIpaboTku onTUManbHoi 0BpasoBaTenbHON NPOrpamMmbl Anst ONpeAeneHHbIX rpynn 0byvaembix.

3aknouyeHue

MpeanokeHa WHHOBALMOHHAs obpasoBaTenbhas nmporpamma «MOPCKOW WHXEHEP», obecneunsatouias
BO3MOXHOCTb peanu3auum NPUHUMMOB OTKPbITOrO 06pa3oBaHus. PaspabotaHa cTpykTypa VHHOBaLMOHHO-
obpasoBaTenbHoro LeHtpa «MOPCKOW MHXEHEP.

Paspabotka HOBbIX Y4eOHbIX MOCOBMA (MPEUMYLLECTBEHHO SMEKTPOHHBIX) AN MaKCUManbHO YA0BHOro
BOCMPUSATHS 1 YCBOEHMS Y4EBHOrO MaTepmana, BO3MOXHOCTI AUCTAHLUMOHHOTO 00Yy4eHUs B BUPTYanbHOM CPeae;
npyMeHeHne 0b6pa3oBaTenbHbIX TEXHOMOTMIA, 0BECNeYMBAIOLNX COBMELLEHNE TEOPETUYECKON W NPaKTUYECKON
WHXEHEPHOI MOATOTOBKA B YCMOBWSIX COBPEMEHHBIX MPOWU3BOACTB; (POPMUPOBAHME YMEHWA W HABbIKOB
NOCPEACTBOM HETPAAMLMOHHBIX NOAXOLOB K NOCTAHOBKE CaMOCTOSTENbHOM paboTbl CTYAEHTOB — BCE 3TO
[OMKHO CnocobCTBOBATL NOBLILIEHMIO KAYECTBA NOATOTOBKM PA3NNYHbIX KaTeropuin 06y4atoLLmxcs.

PeanusaLMs  MHHOBALWMOHHOM oBpasoBaTenbHoit  nporpammbl  «MOPCKOW  MHXEHEP»  obecneunt
BO3MOXHOCTb MNAHOMEPHOrO Mepexofa OT 9SKCTEHCMBHOMO MpUHUMNA NOATOTOBKM  CMEUManucToB  No
HanpaBnEHMO K WHTEHCMBHOMY, COBPEMEHHOMY W MEPCNEKTUBHOMY MPUHLMMY, KOTOPbIM Basupyetcs Ha
PasBUTAN WHTENNEKTYaNbHOM COCTaBNSIOLLEN BO BCEM cuUCTeMe OOYYEHWSt M COBMELLEHWWN HOBbIX METOAOB
00y4eHNs C NPON3BOACTBEHHOM, MPOEKTHO-KOHCTPYKTOPCKOMN 1 HAay4YHO-UCCIe0BaTENbCKON paboToN.

PeanusaLus MHHOBALMOHHOI 0Bpa3osaTensHoi nporpammbl «MOPCKOW MHXEHEP» 6yneT cnocobcToBath
peLLeHmnto Npobnembl HENPEPLIBHOTO, TMOKOro, pacnpeaeneHHoro 0bpasoBaHus.

CeepneHus 06 aBTOpax

3aliHymduroea Jlapuca XacaHoeHa — AcmpaxaHckuli 20cydapCmeeHHb Il mexHu4ecKul yHugepcumem,
3asedyrowas kaghedpoll anekmpomexHuku, 00kmop nedazoauyeckux Hayk, npogeccop; Poccusi, 414025,
AcmpaxaHb, yn. Tamuwesa, 16; e-mail: [zain@mail.ru

Kopabnux AHamonuii Bukmopoguy — AcmpaxaHckull 20cy0apcmeeHHb Il mexHuYeckull yHugepcumem,
dupekmop MHcmumyma MOPCKUX MexXHOM02ull, S3Hep2emuKU U mpaHcnopma, KaHoudam mexHUYEeCKUX Hayk,
OoueHm; Poccus, 414025, AcmpaxaHb, yn. Tamuwesa, 16; e-mail: imtet@astu.org

Jludxu-opsiee Poman AHamonbeguy — AcmpaxaHckull 20cy0apcmeeHHb Il mexHuYeckull yHusepcumem,
3amecmumernb Oupekmopa MHcmumyma MOPCKUX mexHomo2ull, 3Hep2emuKU U mpaHcnopma, kaHoudam
mexHu4eckux Hayk; Poccusi, 414025, AcmpaxaHb, yn. Tamuwesa, 16; e-mail: Lidgi-Goryaev@rambler.ru
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WCKYCCTBO NOArOTOBKW U NPOBEAEHNSA NEKLUK

fkoB LWndpuH

Abstract: It is noted that lectures constitute a main form of education at high school, and therefore, their level in
many respects defines the quality of high education as a whole. When preparing and giving lectures, one should
start from the fact that high engineering education must be fundamental. The main goal is to teach a student to
thinking, to be able to mastering a new knowledge, by giving him a solid background on a small number of basic
subjects for a given speciality. There are analyzed in detail questions of preparing lectures at a preliminary and
immediate stage. Further the following methodical aspects of giving lectures are considered: a character of
teaching, a reasonable tempo of the lecture, ways of activiszation of student’s work at lectures, a culture of
teacher’s speaking and behaviour when giving lectures. In conclusion, it is emphasized that, whatever the
assistance rendered to a young teacher, he should solve main problems on preparing and giving high-quality
lectures in his own. This necessitates his bulky preliminary work and utmost demands to himself in the course of
preparing and giving lectures.

BBegeHue

HacToswumi goknag nocBsLLeH BONpocam NOLATOTOBKM 1 MPOBEAEHNS NMEKUMOHHBIX 3aHATUI B BbICLUMX Y4eOHbIX
3aBepeHusx. LienecoobpasHocTb aToro Aoknaga obycnoeneHa gsyms obctoaTenscteamu. Bo-nepsbix, Tem, 4to
neKuynn ABRAKOTCA OCHOBHON POPMOII y4ebHbIX 3aHATUIA B BbICLUEM Y4eOHOM 3aBEAEHUN U OT YPOBHS YNTaEMbIX
nekuynn, onpegensiemMoro apyauuMen W MeToAMyYeckuM MacTepCTBOM NpenojaBaTenen, CTEneHbio KX
OTBETCTBEHHOCTM NMpM NOArOTOBKE W NPOBELEHWM NIEKLMIA BO MHOTOM 3aBWUCUT Ka4eCTBO BY30BCKOrO 06pa3oBaHus
B Lenom. Hago ckasaTb, YTO Ha pasHbIX 3Tanax pasBuTMS BY30BCKOrO 00pa30BaHWs HEOOHOKPATHO
NPeANpPUHUMAnICh MOMbITKA CHU3UTL POSb NEKLUWMA YMEHbLUEHWEM UX YMCha, NEPEHOCOM YacTW NEKLUMOHHOrO
MaTtepuana Ha camocTosTenbHyto paboTy u T.n. OaHako, B KOHEYHOM CYETE, B MyYLIMX By3ax W Ha NyuLUMX
kacpeapax BCe BO3BpALLANoCh Ha Kpyrit CBOS, T.€. K MOHUMAHMIO TOro, YTO NeKumn — Hanbonee BaxHas opma
Y4YEOHbIX 3aHATWN, 1 MPOBELEHWIO UX HA BbICOKOM YPOBHE AOMKHO YAensTbCs ocoboe BHMMaHMe. K uTeHmto
neKuynin JOMXKHbI NpuBNekaTbes Hanbonee KBanMMULMPOBaHHbIE U OMbITHbIE MpenoaasaTent Bysa. A yuuncs B
By3e (370 ObIn dmanyeckuin thakynbTeT JleHurpaackoro locygapcTBeHHOro yHusepcuteTa) 70 net Tomy Hasag.
Ho go cux nop ¢ rnybokum yBaxeHuem U OnarojapHOCTbIO S BCMOMMHAD MOMX IEKTOPOB aKaLeMUKOB
B.1.CmupHosa, B.A.®oka, B.U.Kpbinoea, C.3.@puwa u Apyrx 1 NOMHKO MHOrME OCOBEHHOCTU WX NEKLMH,
KOTOPbIE 1 UCMONb30Ban B CBOEN MHOTONETHEN By30BCKOM paboTe. K coxaneHunio (1 TYT 8 NOAX0XY KO BTOPOMY
MOMEHTY, onpeenstoLemy akTyanbHOCTb AaHHOTO AOKNaga), cenvac B psge BY30B W Ha psfe kadeap pesko 1
He0BOCHOBAHHO YBENWUYEHO YNCIIO U3yYaeMbiX AUCLMANVH W MOPOH, JOMOMHUTENBHO K 3TOMY, 4NN YBENUYEHUS
obuien Harpyku Kadedpbl NEKLUWMOHHbIE MOTOKM MCKYCCTBEHHO pacnapanneneHbl Tak, 4TO NOpoK NeKuuu
yuTalTCs HebonblKMM rpynnam. Peskoe yBenuyeHne yncna nekyMoHHbIX NOTOKOB MPUBENIO K TOMY, YTO K YTEHWIO
NEKLMI 3a4acTyo C X0fa, NOCne OKOHYaHUs acmMpaHTypbl NPUBMEKAKOTCS COBCEM MOMOAbIE NpenogaBsaTteny, a
elle W No HEeCKOMbKAM HOBbIM ANS HWX, Aa U Ans Kadeapsl, npeameTam. ockonbky npu obunnm yntaembix
kacpeapoit NpeaMETOB YpOBEHb METOAMYECKON paboTbl 0BbIYHO BECbMA HWU30K, TO JOMKHOM NOMOLLW MOMOAbIE
npenogasateny He nonyyatot. MoaToMy UM NPUXOAUTCH CaMOCTOATENBHO OCBaMBaTh OYEHb HEMErKoe UCKYCCTBO
MOArOTOBKM W YTEHWS Nekuuit. XoTen Obl HaOesTbCsl, YTO HACTOSILMIA AOKNaA MOMOXET UM MPU PeLeHnn 3Ton
3agaum

7 He Oyagy B CBOEeM [OKnafge NpuBOAMTL OOLWME MONOXEHWS MEeJarornveckon Hayku. VX MOXHO HalTn B
COOTBETCTBYIOLLEN OOLUMPHOI Megarornyeckoit nutepatype. S Xody M3NOXMTb CBOE MHEHWE Mo BOMPOCY O
BY30BCKMX NEKUMsX, Onupasicb Ha CBOM Oomnee 4vem MATUAECATUNETHWA OMNbIT BY30BCKOW paboTbl K
TPUOLATUMNETHUIA OMbIT 3aBefoBaHus kacdegpamu B AByX Bysax. [lanee s Oyay roBoputb O NeKUMsx B
TEXHUYECKOM BY3€, XOTS HEKOTOpbIE 13faraeMble HiKe NOMOXKEHWS OTHOCATCA K BY3y ntoboro npoduns.
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2. O (hyHAaMEeHTanbHOCTU MHXEHEePHOro 0Opa3oBaHus

PaccmatpuBas BONpOC O TOM, Kak LOMKHbI CTPOUTBLCS NEeKUMmM (BbIGOP NEKLUMOHHOTO MaTtepuana, xapakrep ero
N3NOXEHNS, Pa3Hble METOAMYECKNE acneKTbl YTEHWS NEKLWN), HALo, eCTECTBEHHO, UCXOAUTb M3 0BLWMX 3aaay
BYy30BCKOrO 0BpasoBaHus. Mow B3rnsigbl MO 3TOMY BOMPOCY AOCTaTOMHO NOAPOBHO M3MOXeHbl B AOKnaje,
onybnukoBaHHOM B Tpygdax npegbigywen MexagyHapogHoi KOHEpeHUuu no BOMpOcaM COBPEMEHHOMO
obpasosanus (Y.S.Shifrin. Methodological Foundation of Fundamental Engineering Education, Proceedings of
International Conference on Modern(e-)Learning Sofia, 2006, pp.72-75). OcHoBHas MbICMb 3TOr0 AoKnaga
COCTOWT B TOM, YTO BY30BCKOE WHXeHepHoe obpasoBaHue AOMKHO ObiTb (hyHOaMeHTanbHbIM. Ero rnasHas
3afaya — HayuuTb CTyAeHTa JyMaTb, CAMOCTOSTENBHO OBMAAEBaTh HOBbIMM 3HAHWSMI, KPUTUYECKM N TBOPYECKH
BOCMPUHAMATL HOBYK WHGOpMauuMo, AaB eMmy Ans BCEro 3Toro COMMAHyt 6asoByld MOArOTOBKY MO
CpaBHUTENBHO HeboMblOoMY Yuchy, Haubornee BaxHbIX ANS AaHHOW creuuanbHocTU npeameToB. Hawbonee
pacnpocTpaHeHHas owwubka Ha psge kadedp B psge By30B — 3T0 0bunne HebGOMbLINX ANCLMNINH, YUTaEMbIX
CTYAeHTy. Bpems Ha BCe 3TO OTHMMaeTcs M3 BpeMeHU, HeobXOAMMOro Ans OCHOBHBbIX AWUCLWMMAWH, YTO
ocnabnser 6a3oBble KypCbl W CHIKAET, TeM cambIM, (DYHAAMEHTaNnbHOCTb OOLLENHXEHEPHON MOArOTOBKK
Oyoywmx BbInyckHMKOB. COKpalleHne uyucrna AUCLMNAMH, U3yvaeMblX CTyAeHTaMu, — BaXHeWwas 3ajava
COBEPLUEHCTBOBAHMSA COBPeMeHHOro obpasoBaHus. Ho 370, Tak ckasaTb, — AEno HayanbCTBEHHOe. Xouy,
OfHaKo, MOAYEpKHYTb, YTO peanu3auus npuHUMNa (yHAameHTanbHoCcTU 06pasoBaHus Hembicnnma 6Ge3
aKTMBHOTO y4acTusi B 3TOM Aere BCero npenofaBaTenbCkoro CocTaBa. OTO MONOXEHWe kacaeTcs BCeX (opm
y4ebHbIX 3aHATUI U JOIMKHO ObiTb OAHUM M3 KNKOYEBbLIX BOMPOCOB B METOAMuecKoi pabote kadedp, pasHbix
meToauyecknx coopoB. OHO OOMKHO ObITb LiEHTPanbHbIM 1 B paboTe No NOArOTOBKE WM MPOBEAEHWHO NEKLUMIA.
[leno B TOM, YTO B KaXOOM MHXEHEPHOM Kypce, Bonee Toro, B KaX4oN NeKLUyn eCTb BONPOCHI NMPUHLMINANbHbIE,
COCTaBMAOLLME OCHOBbl 3TOM HaykW, @ €CTb W BOMPOCHl, CBA3AHHbIE C TEMW WU WHBIMWA TEXHUYECKUMU
PELLEHNSIMM, KOTOPbIE YEPE3 HECKOMbKO MET U3MEHSTCS, Ha CMEeHY UM NPUaYT HOBblE TEXHUYECKUE PELLEHNS.
Mo3TOMy OYeHb BaXHO PeLUNTb, B KaKoW MPOMopLMK criedyeT uanaratb aTu [Be rpynnbl Bonpocos. Mpoaymatsb
9TO Hafl0, KOHEYHO, 3apaHee — Ha 3Tane NOArOTOBKM K NIEKLWAM.

OcraHoBntock Ha 3ToM nogpobHee.

3.MoaroTtoBKa K nekyuu

MpoLecc NoaroToBKM K MPOBEAEHNH NIEKLMN MOXHO pa3duTb Ha [ABa NoAaTana: npeaBapuUTEnbHas NOAroTOBKA K
MPOBELEHMIO NEKUMIA MO JAHHON AMCUMNIMHE U HEMOCPELACTBEHHAsi MOATOTOBKA K MPOBELEHMIO KOHKPETHO
nekumn. Xapaktep paboTbl Ha MepBoM nogaTane 3aBWUCWT OT TOrO, YTO MPEACTOUT AenaTb MpenoaaBaTento:
YuTaTh yKe «CTapbliy Kypc Unu paspabaTbiBaTb HOBbIN. B NepBOM Cryyae 0ueHb KenaTensHo, YTobbl MONoAoi
npenogaeatenb NpoCAywWwan neKuan OMbITHOrO npenogasaTens, NOCETUN NPOBOAMMbIE MM MpaKTUYECKMe
3aHATMS M BbINOMHMN cam Bce nabopaTopHble paboTbl Mo AaHHOMY Kypcy. [locne 3Toro MOMOAoW
npenogaeatenb JOMKeH KPUTUYECKU npodymaTb BCe, YTO AenaeTcsl Mo «CTapoMy» Kypcy, B YaCTHOCTH, Kak
MOCTPOEHbl MEKUWM MO 3TOMY KypCy. BnonHe BO3MOXHO, 4YTO HOBbIM MpenogasaTtenb, B CUNY CBOMX
Mefarornyecknx BO33PEHUIt M PYKOBOACTBYSICH KENAHMEM MOBLICUTb BKMad NeKUMd B (hopMMpOBaHMe
(hyHOaMeHTanbHOro 0bpa3oBaHws, COMTET LienecoobpasHbIM CYyLIECTBEHHO M3MEHUTb METOAMKY NpenogaBaHus
Kypca.

MpvBedy oawH NpuMep, Kak CKasblBAKOTCA NeLarorvyeckue BO33PEHUS Ha METOAMKE MpenodaBaHus [axe,
kasanocb Obl, JABHO YCTOSIBLUENCS AucUmMNnMHbl. Ha kadeape, KOTOPON S pyKOBOAMI B akadeMuu, Kypc Teopum
9MEKTPOMArHUTHOO NOMS YMTanW 4Ba OMbITHLIX Npenogasartens: aoueHT YepHses 1 npod). YepHbli. Mepsbiin 13
HWUX CYWTan, YTO Hado MATM OT «obuiero Kk 4YactHoMy». COOTBETCTBEHHO, OH HauWHam Kypc C M3MOXeHus
ypaBHeHuit MakcBenna, a fanee paccmarpusan pasHble YacTHble Clyvan — dNEKTPOCTaTUKY, MarHUTOCTaTUKY,
KBasucTaLnoHapHble siBneHus. Mpod). YepHbii aeicTBoBan Ha0bopoT — «OT YacTHOro k obliemy». BHavane oH
u3naran anexkTpocTaTuky, MarHUTOCTaTWKy, KBa3uCTaUMOHapHble SBMEHMS W 3aBepllan CBOW  Kype
paccmoTpeHnem ypaBHeHun Makcsenna. Oba OHM  ObinM  OMbITHBIMKM,  BbICOKOKBANMMULIMPOBAHHBIMY
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npenodaBaTensiMi, N Kaxabli U3 HUX CYMTan, YTO €ro NOAXOoL Nyylle C TOYKM 3PEHUs YCBOEHMS CryLiaTensamu
OCHOB Kypca, 1 NO3TOMY 1, KaK 3aBefyloLui kadeapon, B UX AENCTBUS He BMELLMBaNCS.

Bbiwe s paccmoTpen xapaktep paboTbl MOMOAOrO NpenodaBaTens, ecin eMy NpeacTouT YuTaTb NeKuuu no
«cTapomy» Kypcy. Ecnum xe npenogasaTento Hago cosgaBaTh HOBbIN Kype, TO 34ech xapaktep pabotbl byget
coBCEM WHbIM. OH JOMKeH BHayarne BHUMATENbHO NPOAyMaTb Lienn Kypca (4TO CTyAEHT AOMKEH MomyynTb B
pesynbTaTe U3y4eHUs HOBOTO Kypca, T.€. YTO OH AOMKEH 3HaTb W YMETb), COCTABUTb NPOrpamMmMy AWUCLMMIMHBI,
pa3buTb BblOENEeHHble Yacbl Mo opmam 3aHATM. A 3aTeM npucTynuTb K pabote no cbopy Matepuana,
Han1CaHWIo MOMHOrO TeKCTa NeKLMiA, NPOAYMbIBaHUIO NPAKTUYECKUX 3aHATUI NO Kypcy, pa3paboTke (Npy nOMOLLM
nabopaTopHoro nepcoHana) 6yaywwmx nabopaTopHbix pabot. M npakTuyeckue 3aHATUS, U nabopaTopHble
paboTbl JOMKHbI ObiTb TECHO YBSA3aHbI C NEKUMOHHbIM MaTepuarnoM W HanpaBneHbl, MPexae BCEero, Ha
NOATBEPXKAEHNE U NOLKPENNEHNE BbICKA3aHHbIX Ha NEKUMsSX NpoBneMHbIX, Y3MOBbIX BOMPOCOB W3y4aeMoi
avcumnnuebl. Bee aTo TpebyeT rnybokoro npoayMbiBaHus.

Tenepb 0 BTOPOM nogsTane — HEMOCPEeSCTBEHHOW MOATOTOBKE K YTEHWMKO KOHKPETHOM nekuwu. A xouy
NOAYEPKHYTb 3A€Ch, YTO AaXe B TOM Crlyyae, ecrnv ata nekuus npoBOANUTCS HE BnepBble, TO Npenogasatenb Bce
paBHO 06513aH CEpbe3HO rOTOBUTLCS K HEW, 0COBEHHO B TOW ee YacTu, rae u3naralTcs KOHKpETHblE akTbl. 3a
npoweawWwnin rog 3T akTbl MOMN yCTapeTb, MOMU MOSBUTLCA HOBbIE KHWMM, HOBbIE HAy4Hble pesynbTaTbl,
HOBble [JEMOHCTPALMOHHbIE BO3MOXHOCTM W T.4., U T.N. W yX, KOHEYHO, mpu unbTpauuy matepuana u
NPOAYMbIBaHUA METOAMKA €r0 U3NOXEHUS HaZo CHOBA MPOAyMaTb BCE C TOUKM 3peHust yHOaMeHTanbHOCTM
obpas3oBaHus. Hapgo cunTaTb COBEPLUEHHO HEnpuUeMneMbiM, Korga npenojasaTenb MOET Ha nekumo 6e3
NOArOTOBKM, a TakMe Cryvaw, yBbl, HEe eOMHUYHBI. A YuTan nekuum No Kypcy aHTeHH OecATkU neT, Hanmucan
y4ebHMK N0 3TOMY NpeaMeTy W, TEM HE MeHee, K Noboi nekumm rotoBuncst 06bI4HO B TeYeHme 1,5-2-x Yacos.

4 HekoTopble MeTOAMYECKME aCNeKTbl YTEHUSA NEKLUIA

4a) O xapakmepe npenodaeaHusl.

9T0T BOMpOC [0CTAaTOMHO MOAPOGHO BbiN paccMOTPeH B MOEM AOKNade Ha npedblaylien KoHghepeHuuu no
COBPEMeHHOMY 06pa30BaHyI0. B 4acTHOCTH, B 9TOM [jokNaie 0TMeYanoch crieayolLee:

—  OCHOBHOE BHUMaHWEe Ha NEKUMSX AOIKHO YAENSThCS M3MOXKEHMO BOMPOCOB, COCTABMSIHOLNX OCHOBbI
AaHHOW AUCLMNINHGI;

—  Hapo uanaraTb Hayky B AMHamuKke, obcyxaaTb LOMYLLEHMS, NPUHUMAEMble NMPU PELUEHUM TEX UMW UHBIX
BOMPOCOB, 00pallaTb BHUMAHWE CTYAEHTOB CTapLIMX KYPCOB Ha €Lle HEepelleHHble BOMpOChl U Ha
TPYAHOCTY B UX PELLEHNM;

—  Y4UTb HAZO TPYAHbLIM BeLlam, UCKYCCTBY BbiGOpa afieKBaTHOrO MaTeEMaTU4eCKoro annaparta 1 BMecTe C Tem
YMEHWIO CPABHUTENBHO MPOCTO MOMYYUTb MHKXEHEPHYHO OLEHKY TOM UIK MHOW XapaKTEPUCTMKW annapaTypbl.

MogpobHee BCe 3T M ApyrMe MOMEHTbI, CBA3aHHble C XapaKTepoM npernofaBaHus, packpbiTbl B [OKNade,
YNOMSIHYTOM BbILLE.

46) O memne nekyuu.

3nech HyxeH onpeaeneHHbIn koMnpomuce. CrnWKOM ObICTPbIiA TEMN NEKUMM HE NO3BOSIUT CPEAHEMY CTYAEHTY
creauTb 3a MbICTblo NekTopa 1, TeM Gonee, KOHCMEKTMPOBaTb OCHOBHbLIE MOMOXEHNs nekuuu. Henb3s uuTath
NEKLMIO U CIIMLLIKOM MeZafeHHO, MBo NpocTo xarb BpemMeHu. W yx HU B koem Cryyae Henb3s npeBpallaTh NeKuuo
B AWKTaHT. OTO pa3sBpallaeT CTyLEeHTOB, OTy4aeT UX JyMaTb, XOTS CTYAEHTbI 3T0 NtobsT. 3AeCh Hemb3st ATU HA
noBogy y cnywareneit. Bmecte ¢ Tem, s IMYHO C4MTal0 HEOBXOAMMBIM 3a[MKTOBLIBATL OMpeaeneHNs OCHOBHBIX
napameTpoB TOTO WNM WHOTO YCTPOMCTBA, MOO B KOHCMEKTax y CTyAEHTOB ONpefeneHus [OMKHbl ObiTb
3anucaHbl TOYHO. [Mpu BbiGOpe Temna NeKUMM BaHOE 3HAYEHWe WMEET TaKKe Hanuune WM OTCYTCTBUE
y4ebHMKa unn xopoLuero y4ebHoro nocobusi, pekoMeHJO0BaHHOMO CTyaeHTaMm. [pu Hanmuuuu TakoBOrO TeMmn,
eCTEeCTBEHHO, MOXeT ObiTb MoBbille. Bornee Toro, B 3TOM cryyae psii AfMHHbIX BbIBOAOB MOXHO ONYCTWTb,
MONpOCKB CTYZEHTOB OCTaBWTb B KOHCMEKTaX MecTo, ¢ TeM, 4YTobbl Joma Aonucatb 370 no y4eGHuky. Mpu
OTCYTCTBUM Y4EBHBIX NOCOBUI TEMN NEKLMM O4EBUAHO AOSMKEH ObITb HECKONBKO CHUXKEH.
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48) 06 akmugusayuu pabomsl cmyO0eHmos Ha J1IeKy usix.

370 BOMpOC MpeAcTaBrsieTcss BecbMa HenpocTbiM. B neparoruyeckoit nutepatype emy yaeneHo Hemarno
BHUMaHMS. MHOroe 3gechb 3aBUCUT Kak OT MpenoaaBaTens, Tak U OT MaTepuana camoii nekuun. / pewatb aty
3aia4y Hafo B X0A€ NOATOTOBKM K NEKLMM, NPOAYMbIBas PasnuyHble NpUeMbI.

£ MMYHO Mcnonb3oBan, HanpuUMep, creaytoLee:

— [MOCTaHOBKa nepen ay,D,MTOpMeVI HECIOXHbIX BOMPOCOB pPas3HOro nraHa. Onu MoryT OblTb CBSI3aHbI C
MaTtepuanamn paHee N3y4eHHbIX CTyaeHTaMu Kypcos, C NPpUHUMaeEMbIMK OONYLWEHNAMU, C OXKNOaEeMbIMK, B
Xofe Toro unu UHoro BblBoAa, pesynbtataMn N 1.4.;

—  MOXHO B X0fle TeX UIN MHbIX PacyeToB AaTb CTyAeHTaM HeBOnNbLIOe BpeMS AMns JOBEAEHNS 9TUX pacyeToB
[0 KOHL, C BbI30OBOM KOro-nnbo 13 CTyaeHTOB K gocke. CTyaeHTbI 3TO M0bST;

—  MOXHO O6paTVITb BHUMaHWE CTYAEHTOB Ha T€ WUNW WHbIE PaCnpOCTPaHEHHbIe ook 1 MonpocuTb KnX
00BACHNTD MPUYKUHBI 3TUX OLIMOOK K T.0.

K Bonpocy 06 akTuBM3aLMM CTYAEHTOB Ha NEKLMM TECHO MPUMBLIKAET BOMPOC 00 OXMBMEHUM NEKLUMM. DTO TOXE
[OCTUraeTcs pasHbiMM npuemamu. Bo-nepBbiX, HAAO MEHATb XapakTep W Temn nekuwu, u3baBuTbC OT
MOHOTOHHOTO, HYZHOrO U3NOXeHUs MaTepuana. Jlekuynn AormkHbl ObITb aMOLMOHanbHbIMK. 10 X0y Aena MOXHO
MOLIYTUTb HA Ty UMM WHYK TeMy, 4aTb CCbIIKY HA TEX UMK MHbIX NUTEPATYPHbIX repoeB, pacckasaTb KaKyk-TO
nctopuio. OOHaKo BCE 3TU OTCTYNNEHUST OOMKHbI ObITb YMECTHBIMY, @ He NpocTo Baiikamu. OyeHb NonesHo, Ha
MOW B3rNsig, NPW YTEHUM MNEeKUUA NOTPaTUTb HECKOMbKO MMHYT Ha paccka3d 06 OCHOBOMOMNOXHMKAX TOW Haykm,
KOTOPYIO Bbl B JaHHbI MOMEHT npenodaeTe (4ns aToro Ha kaxaon kadeape AOMmkHbI BbiTb COOPHMKM KpaTKUX
Guorpacuin yueHblX, BHECLUMX KPYMHbIA BKNad B HaykW, u3naraemble Ha 3Toi kadedpe). A 9T0 npakTukosan
MHOTO NET, UCMONb3ys CO3AAHHbIA HamMK €eLle B akageMwun COOTBETCTBYHOLMIA COOPHUK KpaTkux Guorpacuii
YYeHbIX MPUMEHUTENBHO K 3MNeKTpoauHaMuke U ee npuknagHbIM acnektam. Pacckas 0 TOM UMK MHOM YYEHOM
CO30aeT XOPOLYK pa3psiaKy Ha Nekuwn, npuobliaeT CTyAeHTa K WUCTOpUKM Haykn (410 camo no cebe
HEeMaroBaxHo), Aa W OXMBNSET U3noxeHne camoi Hayku. OgHO Aeno, pacckasbiBas 06 MHTepMEPEHLMM BOMH
npocTo nponsHecT amunuio HOHT, a CoBCEM [pyroe Aerno — pacckasaTtb, Kakon 370 Obln pasHOCTOPOHHUIA
yenosek. Kctat, 310 TOT cambli FOHF, 0 KOTOPOM Mbl 3HAEM eLe o Lwkone (Mogynb FOHra). Tak BOT, KTO e 3T0
Takoi Tomac FOHr? Mpuseay OTpPLIBOK M3 ero Guorpadmu.

FOHT (AHT) Tomac (1773-1829) — aHrnuincknin nsmk, Bpay N acTpOHOM.

Obnapasi pasHOCTOPOHHUMM CMOCOBHOCTSMU U MHTepecamu, KOHr yxe B 8-MuneTHeM Bo3pacTe 3aHMMarcs
reofesuneil 1 MaTeMatukon, ¢ 9-Tv neT nusyyan s3blku (B TOM YKUCNE, NaTbiHb, TPEYECKUIA, EBPEVCKIIA, apabekun),
uctopuio, BoTaHuky. Mayyan meauumHy, yuuncs B FeTTuHreHckom yHueepcutete. B 1801-1802 rr. npodeccop
Koponesckoro uxctutyta B Jlongote. C 1811 r. — Bpauy B 6onbHuue cB. ['eoprus B JloHgoHe.

Hanbonee BaxHble HanpaBneHns pabot FOHra — onTuka, MexaHuka, dusnonorus 3peHus, dunonorus. B 1793 r.
B paboTe «HabriogeHus Hag npoLeccoM 3peHust» ykasar, YTo akkomogaums rnasa obycrnoBneHa M3MeHeHeMm
KPUBW3HbI  XpycTanuka. PaspaboTan Teopuio LBETHOrO 3peHUsl, OCHOBAHHYK Ha MPearorioXeHun o
CYLLECTBOBaHWW B ceTyaToi 0BONoYKe rnasa TPex poJoB YyBCTBUTENbHLIX BOMOKOH, Pearvpytomx Ha Tpu
OCHOBHbIX LBeTa. OnTuyeckne HabntoaeHus npusenu HOHra k TOMy, YTO OH BbICKA3arncsl B MoMb3y BOMHOBOW
Teopuu ceeTa. OfHako B cury rpoMagHoro B AHIMWM aBTopuUTETa HbIOTOHA, aBTOpa KOPMYCKYNSPHON Teopuu
ceeTa, KOHr He HacTamBan Ha CBOeN Touke 3peHus. TeM He MeHee, B TpakTate "OnbITbl 1 NpoGNEMbI MO 3BYKY W
ceeTy" KOHr cHOBa MpuLLEN K BOMTHOBOW TEOPWW CBETA 1 BNepBble paccMoTpen npobnemy Cynepnosuuui BOSH,
OTKPbIN MpUHUMN uHTepdepeHumn (TepmuH BBegeH KOHrom B 1802 r.), B 1803 r. paccmoTpen sBneHve
Andpakumm, BbiCkasan rnotesy 0 NonepeyvHoCT cBeToBbIX konebanuin. B 1807 r. 0606wmn pesynbTaTbl CBOMX
paboT no dmanyeckon ontuke (TepmuH BBeaeH KOHrom). MMpoBen uccnefoBaHus no gedhopmauuu casura u
BBEJT YUCIOBYHK) XapaKTEpUCTUKY ynpyroct — Moaynb FOHra. Bnepsble paccMoTpen mexaHuyeckyto paboty kak
BENWYMHY, NpONOPUMOHANbHYK SHeprun  (TepmuH  BBen  HOHr), nog KOTOPOM MOHWMAn  BEMUYKHY,
NPONOPLIMOHanbHYI Macce W KBagpaTy CKOPOCTY Tena.
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FOHr Hanucan okono 60 rmaB ans «bpuTaHCKOM SHUMKNONEAMM», 3aHMMarncs paclncpOBKOM EruneTckux
WepornuoB (onpedenun 3HayeHUe HEeKOTOPbIX 3HAKoB PO3eTCKOro kamHs). Bbin XOpOWWM  My3bIKaHTOM,
3HATOKOM XMBOMUCMH.

Ecnu HanucaHHoe BbliLLe NPoYMTaTh Ha NEKLWKW, He NOXarnes Ha 9TO HECKOMbKUX MUHYT (CTYAEHTbI CIyLakT 3T0
c OonblmMM WMHTEPECOM), TO M3 3TOM MHADOPMALMM BbIPUCOBLIBAETCS KMBOW YENOBEK, KPYMHEMLINA
PA3HOCTOPOHHMI YYEHBIN, 3acryxuBatowumii rmybokoro yeaxeHus. K atomy cront gobaBuTb M HEKOTOPbIE
KoMMeHTapuu oT cebs, YTo byaeT crnocobCTBOBaTL PacLUMPEHMIO Kpyro3opa CTyAeHTOB. He MeHee MHTEpeCHbIMU
W BnevaTnsowmMn senstoTcs u ouorpadum dapages, Makcsenna, Menbmronbua, Knpxroda, Mepua u pspa
OPYruX «Brskux» Ham, pagnucTam, KpYnHbIX YYEHbIX.

4r) Kynbmypa peyu npenodaeamensi.

OuyeHb BaXHbIM 3MEMEHTOM B [eATeNbHOCTM Npenoaasatens SABnseTcs KynbTypa ero peun. CTyaeHT oyeHb
OCTPO YYBCTBYET Orpexu B peun npenogasatens. HepsAwnueas peyb 3aTpygHSieT MOHWMaHWe CTygeHTamu
n3naraemoro Bamn mMatepuana. Hago yuutbes 4eTko opMynupoBaTh CBOU MbICIH, PELUMTENBHO M36aBNATLCS
OT CNOB-Napas3nToB (TUNa «Hy», «Tak ckasaTb» W T.N.), usberatb MHOrOCMOBKS, HE rOBOPUTL NuLHero. Ele
Lnuepon (Mapk Tynnuid, xun B nepeoM Beke A0 H.9.) XOPOLO ckasan: «Benuyaliiee M3 [OCTOMHCTBA
opaTtopa — He TOJIbKO CKa3aTb TO, YTO HYXXHO, HO U He CKa3aTb TOro, YTO He HYXHO.

4n) O nosedeHuu npenodagamensi Ha JIeKyuu.

MoBeaeHne npenoaaBaTens Ha NEKUUM OKa3blBAeT Ha CTYAEHTOB CUNbHOE BOCTIMTATENbHOE 3HaYeHue. OTO
BOMPOC MHOroMNaHoBbIM. OOHUM W3 BaXHEWLWMX NPOSIBNEHUIA ero SIBMSIeTC OTHOLEHWe npenoaaBaTens K
3aHATUAM. YuebHble 3aHsTUS — 3TO CBSTas CBATbIX AN npenogasaTens. KaTeropuyeckn AOMKHbI ObiTb
WCKMIoYeHbl Aaxe HeGomnbluMe Ono3faHWsi Ha 3aHSTUS MM UX HECBOEBPEMEHHOE OKOHYaHWe. Bxoantb B
ayauTOpUM Hado, Kak TONbKO MPO3BEHEN 3BOHOK. ECTECTBEHHO, CTYAEHTbI AOMKHbI BCTaBaTh. Mol Bam coBeT
TpeboBaTh TOrO Xe 1 B Hayane BTOPOro yaca. [laneko He Bce npenogaBaTeny TpebylT aToro, a Xarb B cuny
ABYX MpWuvH. Bo-nepBbix, 3TO ycrokauBaeT CTYAEHTOB NOCNE MepepbiBa, HACTPaMBaeT WX Ha 3aHSTUS, a BO-
BTOpbIX, HAAO MpUyYaTb MOMOAbIX NoAeN yBaxaTb CTaplumx. HesaBucuMo OT Bo3pacTa npenofaeartens, Ha
3aHATUSX OH — CTapLUNA.

HemanoBaxHoe 3HaueHWe uMeeT obLias KyrnbTypa npenogasaTens — 3HaHWe UM KNacCU4ecKom nuTepaTypbl,
My3blKi, BCErO MPOMCXOOALLET0 B MMpE, COBPEMEHHBIX WHTEPECOB MOMOAEXW. BaxeH M BHELWHWA BuA
npenogaBaTtens, ero ofexnaa, Aaxe akkypaTHO CMOXEHHbI, YUCTbIA HOCOBOW MNATOK, KOTOPLIA NpenodaBaTtenb
Ha NeKuun BblIHUMaeT K3 kapmaHa. Mpowno noytn 70 net ¢ Tex nop, kak s yuunca B JINY, HO nepeg mMoumu
rnasamy 4o Cux nop CTouT AoueHT B.M.Kpbinos, ynTaBlmMin HaMm OAWH M3 pa3denoB matematukn. M He TonbKo
NOTOMY, 4TO 370 6bIl GNECTALLMIA NEKTOP U BEMMKONENHbIA YYEHbIN (BMOCAEACTBUM OH CTan CambIM KpPYMHbIM
MatemaTukom benopyccuu), HO u NOTOMY, YTO OH Bcerga Obln MpedenbHO MyHKTyaneH, UMen OTNMYHbIN
BHELLHMI BMA. IMEHHO C HAM CBSI3aHa 3anOMHWBLLAsACS MHE AeTarb, Kacalolascs HOCOBOrO nnatka.

Ha nexkumn Hago gepxartbecA cB060AHO, He CyeTuTbCA, He CTPOUTb U3 cebs Bce3|-|a|71|<y. A Ha 3aHATMAX 1 BHE UX
HaAo0 TakTU4HO, C yBaXXEeHNEM OTHOCUTBCA K CTYAEHTY. Ho ynacu Bac Bor AepxatbCa CO CTyAeHTaMu pa3BA3HO U
VX, TEM Gonee, HenonycTumMo nepexoauTb Ha I'IaHI/I6paTCKVIe OTHOLLEHNA C HUMMW.

4¢) Heckonbko c108 0 Halmuyuu KOHCNEKMo8 JeKyull.

A cuntalo, YTO MOMOLON NpenogaBaTenb 0053aTENbHO JOMKEH UMETb MOMHbIA TEKCT MEKLUMM U AepkaTb ero Ha
nekumu Ha ctone. He Hago 6osITbCS 3arnsiHYTb B KOHCMEKT, ECNN Bbl YTO-TO 3a0blnW UMK Ta UMK WHas BaXHas
(hopMynMpoBKa BbicKouMra 13 ronosbl. Tem Gonee, YTo €CTb Belly, KoTopble BOOOLLE He crieayeT AepxaTtb B
ronoee. Yem onbiTHeE U KBanuduLMpoBaHHee npenogasaTesib, TeM MeHblue OH obpallaeTcs K KOHcnekTy. Ho
[aXe 1 Y OMbITHOrO NpenofaBaTens KOHCNEKT NEKLWM JOmkeH BbiTb. [lpyroe Aeno, Hackomnbko OH AOMOKEH ObiTb
noapo6HbIM. [111s1 OnbITHOrO NPEenoAaBaTens KOHCMEKT CIYXWT CBOEro pofa NyTeBoanuTeneMm
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3akniouyeHue

B cBoeM fjokrnage s He NpeTeHAoBarn Ha BCeoObeMIOLLMIA OXBAT BOMPOCOB, KacaOLMXCS UCKYCCTBA NOAFOTOBKM
W MPOBEMeHUs Nekuuid. Tem He MeHee, s 3aTPOHYN LUMPOKMIA KPYr BOMPOCOB, OTHOCALLMXCS K 3TOW TeMe.
Bonbluas Y4acTb U3 HIX AOMKHA PeLLaThCs KaxabIM U3 NpenoaaBaTeneil caMmocTosTenbHO XoTen Obl HafesTbes,
YTO COBETbl W PEKOMEHAALMM, KOTOpble S BbiCkasan B HACTOSLEM [OKNMade, NOMOryT BY3OBCKUM
npenogasaTensm (0CoOGeHHO MONMOALIM) B UX BaXHOI paboTe Mo MOBLILLEHWIO YPOBHS YNTAEMbIX MU TIEKLNI U
ByayT cnocobeTBOBaTL YCUNEHNHO hyHAAMEHTANbHOM NOATOTOBKM BbIMYCKHUKOB HALLMX MHXEHEPHBIX BY30B.

WUHhopmaums o6 aBTope

npocp. A.C. Wugbpun — [JomkHocmb: 2.H.c. kaghedpbl POIT Xapbkoscko20 HaULOHanbHO20 yHusepcumema
paduoanekmporuku; Ten.: +380 577021393; e-mail: shifrin@kture.kharkov.ua

OPFAHU3ALIMA CAMOCTOATENBHON PABEOThI CTYAEHTOB
C UCNOJNb3OBAHWEM JNIEMEHTOB AUCTAHLMOHHOIO OBPA30BAHUA

®nop Ucmarunos, MNanuHa MyxytamHoBa, Hatanba babukoBa

AHHOMauyus: PaccMompeHb! opeaHu3auuoHHbIe npobriemMbl 8HeOPeHUsT OUCMAaHUUOHHO20 0bpasosaHusi Ons
OpaaHu3ayuu camocmosmenbHol pabomsi cmydeHmos.

Knroyeeble cnoea: npocpeccuoHanbHasi desmenbHOCMb, camocmosmenbHasi paboma  cmydeHmos,
ducmaHyuoHHOe 06pa3ogaHue, nedaz02uqeckue MexHoI02uU, 31EeKMPOHHBIL y4EOHUK.

Mpobriema kavecTBa obpasoBaHusi npuobpeTaeT B nocregHee Bpems ocobyi octpoty. [lpoucxogut
cBoeobpasHas meTamopo3a coepxaHus Npobnembl kayecTsa TOBApPOB W Tpyaa B Npobnemy KauecTBa XM3HH,
yenoseka, KynbTypbl 4 00pa3oBaHusi. CMelyeHue cTpaTerim W NPUOpPUTETOB SKOHOMMYECKOrO PasBUTUS B
CTOPOHY YenoBeka, 06LLECTBEHHOrO WHTENMEKTa 1, CeaoBaTenbHO, B CTOPOHY 06pa3oBaHust NPUBENO K TOMY,
4TO MOMUTUKA KayecTBa 0Opa30BaHMs CTAHOBMTCA SAPOM kadyecTBa obwecTtBa. OcobeHHOCTbI0 06pa3oBaHus, B
OTNMYNE OT OOBIKHOBEHHDIX YCAYr, IBNSETCS TO, YTO €ro KaYecTBO HeMb3s B MONHON MEpEe U3MEPUTb U OLIEHUTb
HEMOCPEACTBEHHO B x0Ae camoro npouecca. Cuna npuoBpeTeHHbIX 3HAHWA NPOSIBNSIETCS B MPaKTUYECKOW
JesTenbHocTM u TpebyeT BpemeHn. B aTom rnaeHas npobnema obecneyeHns KadecTBa 0Opa3oBaHus.
Mpobnema coCTONT M B TOM, YTO TEMMbI PA3BUTUS TEXHOMOTMM 1 CaMOii COLManbHO-9KOHOMUYECKOI KU3HW CTanu
COM3MEPUMbl C TEMMOM Nepefayn 3HaHWA, W, €CNn NMPUAEPKMBATLCA TPAAULIMOHHOM METOAMKN 0By4veHus,
Hen30EeXHO OTCTaBaHWe OT Xu3HW. B aTux ycnosusix TpebyeTcs MeHsTb nogxodbl K BblGOpy copepxaHus u
METOLAMKM ODyYeHWsi, WCronb3yst AOCTVKEHMSI HAYYHO-TEXHUYECKOM PEBOMOLMA M y4uTbIBas MpOLECCh
rnobanuaauuy XusHeaesTENbHOCTY B MUPE.

MpUMeHNTENbHO K y4eGHOMY MPOLIECCY 3TO 03HAYAET, YTO M3yyeHue NPOdECCUN UK CreLmanbHOCTU AOMKHO
HauMHaTbCS C YYBCTBEHHO-KOHKPETHOTO MPEACTaBMEHWUSt O Heil, 3aTeM COMPOBOXAATLCS  YrNyBrneHHbIM
TEOPETUYECKAM MOCTUKEHMEM C ECTECTBEHHbIM [efeHMeM Ha AucUMNIvHbI (abcTparvpoBaHue, aHanus) u
3aKaHYMBATLCA CUHTE30M AWUCLMNIMH M Pa3pO3HEHHBIX 3HaHUIA B Gonee nnu MeHee LienbHbIii 06pa3 npodeccuu
C NOMOLLbI0 KOMMMEKCHBIX 3aHATHIA, MPAKTUK, UTOTOBON CAaMOCTOSTENbHON PaBoThl 1 ee NyGNNYHOI 3aLLMTbI.

K yucny «BeyHbix» npobrnem Bbicluero obpasoBaHus OTHOCUTCSA npobriema coveTaHus yHAAMEHTanbHON K
NPaKTU4YECKO MOAFOTOBKM CneunanucToB B nepuop obyyeHus B By3e. YkasdaHHas npobnema vMeeT Takke
MeTOAMYeCKUn acnekT: abcTpakTHoe obyyeHue camo no cebe He Bbi3blBAET BHYTPEHHEN MoOTMBauuu, 6e3
KOTOPOA HET MPOYHOCTW «YNOXEHUS» 3HAHUIA, @ MpaKTMYeckas HanpaBfeHHOCTb NOATOTOBKM, €CTECTBEHHO
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nopoxgass motueauuto, 6e3 onopbl Ha (yHOAMeHT He [faeT rnybuHbl 0600WEeHNs M3y4yaeMoro onbiTa.
CoBpeMeHHblE  MHGOPMALIMOHHBIE TEXHOMOMW MO3BOMAIOT peanu3oBaTb HOBbIE Trpadvkn W TEXHOMOrMM
o0yueHns, obecneunBatolmMe MOCNEOOBATENbHOE COMETAHWE TEOPWUW U MpaKTUKKM, MocTeneHHoe (HO Bonee
MPOYHOE) HapaluMBaHWe 3HaHUIA 1 YMEHWUA, B TOM YUCNE YMEHWA pellaTb 3afadun C HEMOMHbIMUA JaHHbIMUA W
NPOTUBOPEYMBLIMI TPEGOBaHUAMM.

[pyras npobrema cBsidaHa C MepBOiA M COCTOMT B 0BECMEYeHUn «AONrOBPEMEHHOCTUY 3HAHWA B YCIIOBMSX
MOBBILLEHHOTO TeMNa CoLManbHO-3KOHOMUYECKUX W TEXHOMOTMYECKUX U3MeHeHUn B Mupe u B Poccun. Kpome
TOTO, PbIHOK, 0COBEHHO B YCNOBMSX HapacTatoLlen rnobanuaaumm SKOHOMUYECKIX CBS3EN, NPeAbABMSET HOBbIE
TpeboBaHWs K CreunaniucTy: yMeTb aaanTUpOBaTLCA K CYLLECTBYIOLLEN XKWU3HM 1 aKTUBHO TBOPUTL (CO3aaBaTh)
HOBY!O XU3Hb.

Poccuiickas Wwkona pomkHa ObiTb BkMtoyeHa B pexum nporpecca. OT aKTMBHOCTW LUKOMbI 3aBUACUT U
AanbHenwuii xon pecopm. Lkona obsi3aHa BbIMOMHATL 3aKa3 XU3HWU U 3KOHOMUKW, OCOBEHHO MW NOArOTOBKE
CNeynanucToB HOBOTO Tuna, o0OMajaloWwmx aKTUBHOCTbIO  NpeanpuHUMaTtens, MyApocTbl  nefarora,
OTBETCTBEHHOCTbIO Bpaya, KOHCTPYKTUBHOCTbIO WHXEHepa, NOTMKOM KpKUCTa U NbITIMBOCTBIO MCCnegoBaTens.
OTon 3afave OOMKEH ObiTb MOAYMHEH mpexae BCero BblOOp copepxaHus obyyeHus. PacTywmin npouecc
yrnybrenns u auddepeHynatmn 3HaHWA NpuBen K WX HeonpaBAaHHOMY APOBMeHMIo — U B pamkax
cneynanbHoCTX, M B paMmKkax HanpaeneHun. Ecnu Mbl CTpEMUMCH paclumpwTb MOAFOTOBKY, TO PUCKYeEM
«pa3masatby 0by4eHWe 1 Nony4nTb NOBEPXHOCTHOTO CreLuanicTa; a ecnv CyauTb, cneynan1anposat 00y4yeHue,
TO BbIMYCKHAK MOXET HEe HalTh CBOEro Mecta Ha pbiHke Tpyaa. C y4eTOM WHTEHCMBHOTO TEXHWYECKOro W
TEXHONOrMYeCKoro Nporpecca aToT puck Bo3pacTaer.

Brmsko Kk ykasaHHOM npobneme CTOMT HEOOXOAMMOCTb [MANEKTUYECKOr0 COYeTaHust (hyHOAMEHTamnbHOCTM
NOArOTOBKM W €€ NPaKTUYECKOM HanpaBnEHHOCTW. PelleHne nepeyncrneHHbix npobnem obyyeHus BuanuTcs B
JBYX HanpaBneHusx: 1) B MHTErpaUMu 3HaHWiA; 2) B NepeBode akueHTa ¢ 00y4YeHust (3HaHWAM, HaBblkam) Ha
pa3BUTME TBOPYECKNX CMOCOOHOCTEN W YMEHMEe CaMOCTOSTENbHOM PaboTbl. YNyylleHne Ka4yecTBa MOATOTOBKM
cneunanucToB obecneunBaeTcs NyTemM AanbHEMWero COBEPLUEHCTBOBAHWS Y4YeBHbIX MMaHoB W Mporpam,
MOBLILLEHUS HAYYHOTO W METOAMYECKOTO YPOBHS y4ebHOro mpouecca, MPUMEHEHUs! HOBbIX METOAOB W CPEACTB
0by4yeHns, a TaKke YCUEeHWUs BOCTMTATENbHOM paboTbl 1 0OyveHWst CTyAEHTOB HaBblkaM CaMOCTOSTENbHOM
pabotbl [ [lykmaHos, 2005].

MpaBuIbHO OpraHM30BaHHas CaMoCTOSTeNbHAs PaboTa No3BoNsSeT CTyAeHTaM:
—rnyBoKO NPOHMKHYTL B OCHOBHOE COAEPXKAHMUE 13y4aemblX AUCLIMMIMH;
— CO3HATENbHO W MPOYHO OBMAAETb CUCTEMOI HaYUHbIX 3HAHWN;
— XOPOLLIO OBNafeTh U36PaHHON CreLnanbHOCTbI;

—BblpaboTaTth B cebe Takue LieHHble ka4yecTBa, kak Tpyaomniobue, HaCTONYNBOCTb, CUra BOMW, YNOPCTBO B
[OCTVXXEHUM NOCTABMEHHON LIENK, YMEHUE aHaNN3MPoBaThb (haKTbl U SBMEHNS.

CamocCTOSTENbHBIA TPYA YYUT CaMOCTOSITENBHOMY MbILLMEHWIO W 3aKnafblBaeT OCHOBbI AMs AanbHenwen
TBOPYECKO MHXEHEPHON fesTenbHocTU. CamocTosTenbHasi paboTta Takke CRyXWUT rNaBHbIM CPEeACTBOM
NpeBpalLLEeHUs NOMyYeHHbIX 3HaHWI B YOEXOEHUS 1 HaBbIKM.

CamocTosTtenbHas paboTa CTyAeHTOB BKIOYaET B cebs:
—npopaboTKy NEKLMOHHOro MaTepuana (Mo KoHcnekTam 1 yuebHomn nutepartype);
—13y4eHne MaTepuana, BbIHECEHHOrO Ha CamMOCTOSITENbHYH NPOPaboTKy;
— BbINOSTHEHME PAcYETHO-TpacnYECKMX 1 KypCoBbIX paboT, KypCoBbIX MPOEKTOB;
— pelueHue 3apay;
—NepeBof C MHOCTPaHHbIX S3bIKOB Ha PYCCKUN;
—NOAroToBKY K TabopaTOpHbIM, NPAKTUYECKUM U CEMUHAPCKUM 3aHSTUAM;
—NOArOTOBKY K KOHTPONbHbIM paboTtam, KOMMOKBIyMaM, 3a4eTaM, 3k3aMeHaM;
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—HanucaHue pedepaTos;
— BbINOMHEHMe y4ebHO-MCCreaoBaTeNbCKOM U HayYHO-MCCeAoBaTeNbCKON paboThl.

[MaBHbIA NyTb B pa3peLLieHun npobrembl onepexarolien NOAroTOBKW Cneunanucta CBsi3aH C NepexogoM ot
3HaHWUI K METa3HaHUSIM M Pa3BUTMIO TBOPYECKNX CMOCOBHOCTEN. Kak M3BECTHO, y4eBHbIN NNaH Wiy nporpamMma
Npu3BaHbl CHOPMUPOBATL HE TOMBKO 3HAHUS U YMEHMS, HO U NPOECCUOHABHO 3HauMMble U 0BLUKMe KayecTBa,
COOTBETCTBYIOLLME KBANMUKALMOHHON XapaKTepucTuke BbinyckaeMoro cneupnanucta. Cogepxanue npegMeTo
1 y4ebHbIX 3afgay JOmKHO CnocobeTBOBaTh yKa3aHHOW Lenu. bornee Toro, ecrm Mbl rOBOPUM O TBOPYECKMX
CMocobHOCTAX, TO WUCMOMb3oBaHWE B y4ebHOM npouecce peanbHblX Mnn yyebHbIX npobriem, cosHaTernbHoe
BblAeNeHne NPOTUBOPEYMiA, COCTABNSIOLMX OCHOBY NPoBneM, CTaHOBATCS HEOOXOAUMbIMM.

PaccmoTpeHmne npoTMBOpeUmBLIX TpeboBaHHIA, NOMUMO (DOPMMPOBAHUS MPOGECCUOHANBHBIX 3HAHMIA, NO3BONSET
BbISIBUTb HEKOTOPbIA HOBbLIN (BO BCAKOM Chyyae, Ans oby4aemblX) anroputM NOMUCKa PELUeHWd — He Ha MyTu
KoMApoMmMcca, a Ha MyTW NpU&aHWs CUCTEME HOBbIX CTeneHeil cBoOOAbl BO BPEMEHW M MPOCTPaHCTBE
(CTpYKTYpHas onepaTvBHas NepecTpoiika UM camoopraHusaums). IToT anroputM MOXHO Ha3BaTb METa3HaHWEM.
Peanusaums Takoro anroputma (0coBeHHO npu ObICTPOM M3MEHeHWM YCroBui) TpebyeT nepenoxeHns
yNpaBneHYECKUX U YaCTW MHTENNEKTyanbHbIX (OYHKLMIA OT YenoBeka (onepaTtopa) K TEXHWUKE U TEXHONOMM (B TOM
yncne MHGOPMALMOHHOM).

COBpeMeHHbIe MH(*)OpMaLl'MOHHbIe TexHonoruu, BKNtoYad MHTepHeT-TeXHOJ'IOFI/ﬂO, HE TONbKO pacLlnparoT
«reorpa(pmqecme» BO3MOXXHOCTH 06y‘-IeHI/IFI, HO 1 NO3BONANT peLlaTb Gonee cnoxHsle 3agayu 06y‘-IeHI/1ﬂZ

1) onepaTvBHOE BKMKOYEHWE B y4ebHbIN MPOLECC CaMoA COBPEMEHHON WHGOpMauuM No npeaMety C ee
060buieHrem no BbIBpaHHOMY KpUTEPHIO;

2) VHOMBMOyanu3aums obyyeHust 3a CYET NeaarorMyecku OPUEHTUPOBAHHOW MCUXOAMArHOCTUKM NIMYHOCTU
crnywaTenen 1 agantauuy obyyatoLLeit cpeabl K HAM;

3) 0byyeHne NPUHATUIO PELLEHUIA C MOMOLLbIO OMTUMU3ALMOHHBIX BbIMUCTIMTENbBHBIX NPOLEAYP U NPOrpamMMHBIX
CPEACTB AKCMEPTHBIX CUCTEM;

4) opraHu3auuna 06y‘-IeHI/IF| B BUAEe Anarnora 4enoseka n 3J'IeKTp0HHOVI nporpammbl;

5) chopmmpoBaHMe UHTYMLMKM 33 CYET NPUAAHMS 3y4aembiM npoLeccam 6o ckopocTu, a obbektam — noboi
KOHchUrypaumu.

Haw onbiT noaroTOBKM KagpoB C Y4YETOM W3NOXEHHbIX BbIWE MOAXOAOB MOKa3biBAET, YTO BHEAPEHME
WH(OPMALMOHHBIX TEXHOMOMN B COMETaHUM C AUCTAHLMOHHBIMM KOMMYHUKALMAMK HEM30EXHO NpUBOAMUT K
nepecmoTpy copepxaHus 0By4eHuss W ero Metoaudeckoro obecneyeHns: BMECTO Mocobuin Ans u3yyeHus
(haKTUYECKM HyXHbI Nocobns ansg obyveHus ¢ pasBepHYTON CMCTEMON METOAMYECKOH NomoLM, 3EKTMBHOMO
KOHTPONS 1 CAMOKOHTPOIS 3HaHWM.

MeToabl 1 cpeactBa 0ByveHUs OTHOCATCA K CyLLHOCTHbIM XapaKTepUCTVKaM AnaakTyeckoro npouecca. O
MoryT obecneuunTb JOcTkeHne Tpebyemblx Leneit 0byyeHus, ecnu ByaeT B Hannuum Heobxoaumas ans aTtoro
HayyHo-yyebHas maTepuanbHas 0Gasa, a npenogaBaTentd NPefoCTaBAT MpaBO BbiGopa OpraHM3aLMOHHON
CTOPOHbI 0ByyeHus, T. €. opMbl UK BuAA 3aHATUN. OpraHu3aLMoHHO-MeToaMYeCKe pa3paboTki BKIOYaOT B
cebs TeopeTuyeckne Npeanochifiki, a Takke HOPMATUBHbIE AOKYMEHTbI, FAe OnucaHbl oBLiue MOMOXeHUs 1
ocobeHHOCTM TexHonorum obyyeHuns. VIMeHHO 34ecb [OMKHa OTpasuTbCs  crneuuduka MOArOTOBKM C
MCNONb30BaHUEM TEXHOMOMI AWCTaHUMOHHOro obpasosaHus ([O). PeanbHas npaktuka O nokasbiBaeT, YTo
3HauMTEnNbHYI YacTb BpeMeHu B npouecce [O 3aHUMaET 3a04HbIN (HEKOHTAKTHbIN, ANCTaHLUMOHHBIA) Nepuog, BO
BpEMS KOTOpOro obyvarowuiics 3aHuMaeTtcs camoctosTensHo [Mcmarunos, 2001]. B 3aBucumoctn ot
(hMHAHCOBbLIX 1 MaTepuarnbHbIX BO3MOXHOCTEN paboune Mecta obyyatowmxcs, rae npoucxoput npouecc [0,
MOXHO pa3buTb Ha Tpy knacca: 0 — OTCYTCTBYIOT CPEACTBA HOBbLIX MHPOPMALMOHHBIX TEXHONOTUIA; | — MMeeTcsl B
HanmMuMM MarHUTodoH W (MnmM) BugeoMarHUTodoH; Il — MMEEeTCs KOMMbITEP C BO3MOXHOCTbIO BbixOda B
KOMMbIOTEPHBIE CETH.

B HeKoHTaKTHbIA nepuop Ans MHAOPMALMOHHOTO OBOMeHa, B YacTHOCTM KOHCYNbTaUMW npernofasaTtens W
obyyatoLLerocs, MOryT WCnonb3oBaTbCsl TenegoH, akc WM KOMMbloTepHast CETb B PEXUME 3MEeKTPOHHOM
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noyTbl. MHorve Bonpocs! annapaTHO-TEXHUYECKOW NoAAepxkn obpasosaTensHoro npoecca B [10 pelaiotcs Ha
y4ebHO-KOHCYNbTaUMOHHbIX — nyHkTax  (YKM). B HekoHTakTHbIn nepuog Gonblioe 3HayeHue UMeeT
camocTosTenbHasi pabota obyyatolmxcs, kotopas MOXET ObiTb WHAMBMOYANbHOW, MapHOA U rpynnoBoi. C
MOMOXMTENbHOW CTOPOHBI NOKasana cebsi opraHusaums rpynn B3aumonomoww. [nsg addekTneBHOM y4ebbl
0by4aeMbli JOMKEH BrafeTb MeToAamu NaHUpPOBaHUS U OpraHU3aumu CaMoCTosTeNbHOM paboTsl ¢ y4ebHbIM
MaTtepuasniom, HaBblkaMn camoobpa3oBaHus.

Takum obpasom, TeopeTuyeckoe ocMbicneHne npaktukn O nokasbiBaeT, YTO ANs HEero Tak e, kak v ans
TpaaMLMoHHOro y4ebHOro npowecca, NpucyLm nNaTb obLyeanaaKTUYeCKMX MeTogoB 00y4eHmns: MHGOPMaLMOHHO-
peLenTMBHLIN, PENPOAYKTUBHBIA, NPOONEMHbIN, 3BPUCTUYECKUIA 1 UCCNELOBATENbCKUN, — KOTOPLIE OXBATbIBAOT
BCKO COBOKYMHOCTb MEAArornyeckux akToB B3aMMOLEMCTBUS npenofasaTenien W oBydvalolmxcs Kak npu O4YHOM
KOHTaKTe, Tak W MpU MHTEPAKTMBHOM B3aMMOLEACTBMM MpU WUCMOMb30BAHUM CPEACTB  MHOPMALMOHHBIX
TEXHOOMU.

Oupaktnyeckne cpeactea [1O, B KOTOpbIX COCPEOTOMEHO Negarornyeck 06paboTaHHOe copepaHue
0by4eHus), LenecoobpasHo KnaccuduUmMpoBaTh Kak: NevaTHble U3gaHusl, ANEKTPOHHbIE U3[aHMsl, KOMMbOTEPHbIE
obyvarowme nporpammel, ayamo- U BuaeoMaTepuanbl, KOMMbOTEPHbIe ceTh. Mpu co3gaHuu M NpouU3BOACTBE
cpenct 00yyenns ans [JO BO3MOXHbI CreayloLme nyTv: HeNocpeaCcTBEHHas paspaboTka cunamm By3a, 3akas ux
W3rOTOBMEHUSI B CMELManM3MPOBaHHbIX OpraHM3auusix, npuobpeTeHne TrOTOBLIX CPEACTB C  BO3MOXHOM
nocneaytLLen agantaumen unm 6es Hee.

B HacTosiuee Bpemst B 1O LWMPOKO WUCMONb3YIOTCSH TPaANULMOHHbIE PErnaMeHTUpOBaHHbE (OopMbl 06Yy4eHNs:
NEKUMN, CeMUHAPbI, KOHCYMbTaLMMW, 3K3aMeHbl, CaMOCTOsTeNbHas paboTa u T. 4. Cneumduka NpUMEHeHUs aTUX
cdopm B [O nposBNsieTc B 4YacTOTe NPUMEHEHUS WX B y4eOHOM MpoOLEcce UM MPEeUMyLLECTBEHHOM
NCMONb30BaHUN CPEACTB HOBbIX MHAOPMALMOHHBIX TEXHOMOTMIA.

B poccuiickon npaktuke [O B HacTosiwee Bpems Haubonmee 4acTo MCMOMb3yKTCA WMHGOPMALMOHHO-
peLienTUBHbIN 1 PENPOAYKTUBHbIA MeToAbl 0ByYeHus, a cpean CpeacTs 0byyeHus — nevaTHble, KOMNbIOTEPHbIE 1
ayamo-, Bugeomatepuansl. MeyatHble yyebHble maTepuansl no gucuunnuHe ang OO [omkHbl copgepkatb
PEKOMEHAALMM N0 CaMOCTOSATENbHON yuebe, OCHOBHOW TEKCT, KOHTPOMbHbIE 3aAaHusi, TPEHMPOBOYHbIE 3aAaHus,
TONKOBbIA CrOBapb TEPMUHOB. B Lenom obyyeHne no nocobuio fomkHO obecneunBatb 06y4aemMomy MUHUMYM
oOpaLLeHNit K AONOMHUTENBHON NuTEpaType.

Mpouecc MHGopmMaTM3aLUMK SIBNSETCS 3aKOHOMEPHbIM M OGBLEKTUBHBIM, XapaKTEepPHbIM ANl BCEro MUPOBOTO
coobluecTea. OH NposiBNSETCs BO BCeX chepax YenoBeveckon AESTENBHOCTM, B TOM YiCre U B 0Opa3oBaHuy.
Bo mHorom Grarogapsi aToMy Mpoueccy CTana BO3MOXHOA HOBas CHHTETMYECKasl, WHTErparbHas,
ryMaHucTuyeckasi chopmMa 0by4eHUst — AUCTaHUMOHHOe O0byyeHue, KoTopoe BOMpaeT B Ce0s Nyyline YepTbl
TPaAMLMOHHbBIX HOpM 0BYYEHMst — OYHOrO, 3A04HOTO, SKCTEPHATA — W XOPOLLO C HUMM WHTerpupyeTcst. MoxHO
06paTuTb BHUMaHWE Ha TEHOEHUMIO, KOrAa BCe U3BECTHble POPMbI 0BYYEHNsH CONMbIOTCS B NEPCNEKTUBE B OfHY
eauHyto opMy ¢ npeobnafaHemM xapakTepuCcTIK COBPEMEHHOO AMCTAHLIMOHHOTO 0ByYeHMs.

KauecTtBo 00pa3oBaHMs — 3TO  Ka4ecTBO LIEHHOCTEW, Lieneil U HOpM, KayecTBO 0OeCneymBaroLLmMX YCMOBUIA,
KayecTBO NNaHOBOrO W y4ebHO-BOCMUTATENBHOMO MPOLECCOB, KAYeCTBO MPOMEXYTOYHOTO W KOHEYHOro
pe3ynbTaToB NOArOTOBKM CTYAEHTOB (BbIMYCKHUKOB).

B HacToslLiee Bpems KOHTPOMIO (MMM MOHUTOPUHIY) KayecTBa 06pa3oBaHUs YAENsSeTcs MHOTO BHUMaHWS, npu
3TOM ucnonb3ytoTcs MexayHapoaHbli ctaHgapT kavectsa npoaykumn FTOCTP-MCO-9001 n meToabl BceobLuero
ynpaeneHus kavecteom TQM (Total quality management). OpHako kauyecTBO 0Opa3oBaHWs (0ByveHWs u
BOCMUTaHWS) BbISBNAETCS B NPAKTUYECKON AEATENbHOCTU, W HEMb3s TeluTb cebs Hagexaoih Ha TOYHoe ero
N3MepeHue B By3e UK LLKOSe.

PaHHee I'IpMO6UJ|eHVIe K MNpakTMke CTyOeHTOB, HacCblWeHne y‘-|86HOI7I nporpamMmmbl  XMU3HEHHbIMU 1
NPON3BOACTBEHHbIMW CUTYaUUaAMN U B CaMOCTOSATENbHOM pa60Te HeOGXO,D,MMO M NonesHo, T. K. ycunueaet
MOTMBaLWIO, BKIMOYAET GeccosHaTenbHbIe MeXaHM3MbI TBOpYeCTBa.
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Mcnonb3oBaHue cneynanbHO I'IOIJ,06paHHbIX 3afa4 [anda  KOHTpOnA 3HaHWA K yMeHVIVI npeanoyTnuTenbHee
TPaAULMOHHbBIX 3K3aMEHaLUWOHHbIX BOMPOCOB. «He roToBuTb K I'Ip0M3BOJJ,CTBeHHOI7I KWU3HW, @ NOMECTUTb XWU3Hb B
LLKone», — B 3TOM JT03yHre 3aJioxeH BonbLuoi negarornveckuin CMbIcH.

HoBble  megarorMyecku  OpPWMEHTMPOBaHHbIE  CPEACTBA  NMCMXOAMArHOCTMKM  0byvaeMblX  MO3BOMSHOT
WHOVMBMAYaNMU3MPOBaTb NPOLECC BOCXOXKAEHUS K HOBbIM 3HAHWAM W HOBOMY KayecCTBYy MblwneHus. [logbop
«y4ebHOro MeHIo» (B TOM YuCne M3 pasnuuHbix obnacTei 3HaHWs) Ans pas3BUTUS CMOCOBHOCTEN KOHKPETHOrO
CTyfeHTa HeobX0aMM, eCv peyb UAET O NOBbILEHUW Ka4eCTBa IMYHOCTY B LIENOM.

B upeane cucteMy MOHMTOpUHra kayectBa 06pa3oBaHMsi Mbl MpeACTaBnsieM B BiAE aBTOMATU3MPOBAHHOI
CUCTEMbI, KOTOPasi, MOMUMO KAYEeCTB LIEHHOCTEN, YCIIOBUI W NMPOLIECCOB, OTCNEXMBAET POCT KaXaoro CTyAeHTa
Mo yTBEPXAEHHOMY Habopy NpodheccroHanbHO BaXHbIX 1 IMYHOCTHbIX KAYECTB.

B 3aknioyeHMe OTMETWM, YTO OCHOBHOW KOHTPONb KayecTBa NOAFOTOBKW CheuuManucToB OcCTaeTcst 3a
npenogaBaTefieM W BO3MOXHOCTSMW  KOMMbIOTEPHbIX CpeacTB. OcobeHHO 3(hdeKTUBHBIM OKasbiBaETCS
NpUMEHeHNe CeTu MHTEpHeT.

3akniouyeHue

Haunbonee addekT1BHbIM CPEACTBOM akTWBM3aLMM  npouecca obyyeHWs B By3e SBNSIETCA OpraHusauns
CaMOCTOATENbHOM paboTbl CTyAeHTOB. M0BbLICUTL Ka4eCTBO NOATOTOBKM CNELMAnUCTOB MOXHO, UCMONb3ys 3TOT
BaXHbIi 1M Heucuyepnaembln peseps. Bompocam nnaHMpOBaHWS M KOHTPOMS CamOCTOSTENbHOW paboTl,
nccnepoBaHnio GrompkeTa BpeMEHM CTyAeHTa MOCBSALEHO 3HAYUTENbHOE Yucro paboT, MOSBMBLUMXCA B
NOCneaHue rodbl, B TOM Yucre W B HawweM uHCTUTyTe. O xenaTenbHOCTU Takux UCCNEA0BaHUIn CBUAETENbCTBYET
TO, YTO CamO MOHSATE CaMOCTOSATENbHON PaboThl CTYAEHTOB A0 CUX MOP MHOTUMU NMOHUMAETCS MO-PasHOMY: TO
Kak Habop 0bsA3aTenbHbIX PacyeTHbIX, rpacPUyeckix U Apyrux CEMECTPOBbIX 3afaHii, KypCOBbIX MPOEKTOB K
T.M., T.€. CaMOCTOsATENbHbIX pPaboT, BKMKYEHHbIX B Y4ebHbIA NnaH, TO kak ntobas camocTosTenbHas
JedTenbHOCTb CTyAeHTa B npouecce ofyyeHus. B cooTBETCTBAW C 3TUM paspaboTaHbl pasnuuHble
PEKOMEHAALMM MO YNyYLLIEHUIO CaMOCTOSATENbHON PaboTbl CTYAEHTOB.
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O MPUMEHEHWW OHTONOM M ANA NPEACTABNEHWA NPOrPAMM
YYEBHbIX KYPCOB

EBreHun EpemuH

Abstract: Publication describes the experience in application of ontology technique to structuring of educational
materials. Several topics of physics were formalized by means of Protégé software tool. Some principal problems
in building of knowledge structure were found, so the discussion may interest not only ontology users, but also
the developers of ontology tools.

Keywords: ontology, program, education, course, Protégé, knowledge structure, objects, inheritance, classes.

ACM Classification Keywords: K.3.1 Computer Uses in Education — Computer-assisted instruction; E.1 Data
Structures — Trees; E.2 Data Storage Representations — Object representation; 1.2.4 Knowledge Representation
Formalisms and Methods — Frames and scripts; 1.2.6 Learning — Knowledge acquisition.

BBepeHue

B nocnegHve roabl 4ns CTPYKTYPUPOBAHUS HAKOMEHHbBIX YENOBEKOM OBLUMPHBIX 3HAHWUA U NPEACTaBNEHNS UX B
MallMHHOW chopme BCe 6onee LUMPOKO WCMOMb3YKTCS OHTOMOrMM — (HOpPMarbHbIE OMUCAHMA TEPMUHOB
NpeaMeTHOM 0BacTh 1 OTHOLLEHUIA Mexay HAMMW. [JaHHbIA METOA KOMMBIOTEPHOIO NPeACTaBNEHUS MHGOPMaLMK
yXe cendac MMEET HEKOTOpble BrOMHE 3aKOHYEeHHble MPUKNaAHble NPUMEHEHWS! B CaMblX Pa3HOOBpasHbIX
obnactax. He MeHee BaxHbl 1 NepCcneKkTMBHbIE TEOPETUYECKMe paspaboTku, HanpasneHHble Ha obecneyeHne
CEMaHTUYECK/ KOPPEKTHOro noucka B AOKYMEHTax (Bkmtouas nogbop uHgopmauun CETEBbIMW areHTamm) W
aBTOMaTUYECKOE (POPMMPOBAHME OHTOMOMMIA NO MMEKLLMMCS pecypcam. KOHKpETHble Mpumepbl CO3haHus
OHTONOTUI M UX NPAKTUYECKOTO UCMOMb30BaHNS HEOAHOKPATHO ONUCLIBANUCh B nuTepatype [1-4].

Byayun cBoeobpasHbiM O6LMM CrioBapem MOHATUA, OHTOMOTMM CYLLECTBEHHO 0BneryarT B3auMONOHUMaHWe
noaen Npu CoBMECTHOM MCNOMb30BaHWUW MHGopMaLmMn. K TOMy e npeacTaBfeHne faHHbIX B (hOpMe OHTOMOrNi
He npocTo 0becneumBaeT BO3MOXHOCTb WX aBTOMAaTMYeckoi o6paboTku, HO M NO3BONSET NKAsM Hambonee
HarnsaHo 1 0TYETNINBO CHOPMYNINPOBATL CBOM 3HAHUS MO BbIOPAHHOM TEMaTHKe.

lMocnegHee 0BCTOATENLCTBO C TOYKM 3peHMs 0Opa3oBaHWS MpefcTaBnseT OrpoMHbli uHTepec. O6yyeHue,
SBMSSICH MPOLECCOM LieneHanpaBneHHon nepefayn 3HaHuit, BooOLLe MOXKET CyXWTb BECbMa €CTECTBEHHOM
06nacTblo ANs MCNONb30BaHWS OHTOMOMMN (CM., Hanpumep, [3]). B YacTHOCTH, OT yCnexoB B CTPYKTYpUPOBaHMM
3HaHWA W NPeACTaBneHMM WX B MALMHHOM BUAE BO MHOMOM 3aBMCUT MOCTpOEHWUE 3EKTUBHBIX
aBTOMATU3NPOBAHHbBIX 0BYYatoLLMX CUCTEM.

B naHHoM paboTe Aenaetcs nonbiTka MPUMEHUTb OHTOMOTUM K CTPYKTYPUPOBAHWIO Matepuana HekoTopbIX Tem
y4yebHoro kypca. TpaguUMOHHO MHOrMe npuMmepbl MOJOOHbIX OHTOMOTUIA pa3pabaTbiBalOTCA AN A3bIKOB
nporpaMMupoBaHus (CM., Hanpumep, nybnukauum [5, 6]), rae Bce NonyvaeTcs nerko 1 U3SLLHO, MOCKONbKY S3bIKu
NPOrpaMMMUPOBaHNS €CTb KOHCTPYKLIMS MCKYCCTBEHHAs W, CrefoBaTenbHO, XOPOLWO CTPYKTypupoBaHHas. B [5]
[aXe CTaBMTCA BOMPOC O rapMOHMYHOCTM CO3AaBaeMoii oHTonoruu. OgHako B Apyrix NpeameTHbIX obnactsx
BCE BbIFMSANT He TaK rmagko, 0 YeM CBUAETENbCTBYIOT NpuBedeHHbIe B [7, 8] pesynbTaTbl aHanuaa OHTOMOMMM
y4€BHbIX KypCOB 13 Pa3nNYHbIX AUCLMMIIAH.

B kayectBe CTpyKTypupyemoro matepuana B paboTe MCMOnb3yloTCs OTAEeNbHbIE pasdensl kypca husnkn (ans
NPOCTOTbl BbIOPaH LKOMbHbIA Y4ebHUK ANS CTapluMxX KnaccoB). XOTSl TemaTuka B3siTa MCXOAS W3 JINYHbIX
npeanoyTeHNn asTopa u ero 6a3oBoro 0bpasoBaHuUs, eCTb AaHHbIE B MOMb3Y TOrO, YTO M3MKa — 3TO XOpoLLee
none AnNS npuUMeHeHus oHTonormid. C paccMaTpuBaeMblX MO3WLMA OMCUMNNWHA WMHTEPECHA TeM, 4TO
00bEKTUBHBIM  06pa3oM OTpaXaeT CMOXHOCTb W B3aMMOCBA3b NPUPOAHBIX  SBMEHUA U, KpPOME TOro,
CTPYKTYpUpPOBaHMe 6a30BbIX 3HAHWI B y4eOHOM Kypce (hu3uKi BO MHOTOM OnpedenseT ctparteruto obyyenus [9,
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10]. BcnegcTeue BaxHOCTM cucTemaTuaumy uanyeckux 3HaHui B cratbe [10] Ang nogroTOBKM yuuTenem
NPeAnoXeH cneunanbHbin y4ebHbIN Kypc, rae CTaBuTCs LeNb «He 4aBaTb AONOSHUTENbHbIE 3HAHUS MO U3MKe,
HO YNOpSiA0YMTb TO, YTO YXKe U3y4EeHO.

[nsa cosgaHus u BefeHns y4ebHbIX OHTONMOMI UCMONb30Barock NporpaMmHoe obecneyeHve Protégé Bepcum
3.1.1 (Protégé-2005). Ero Bbi6Op BO MHOrOM OMpeaensncst M3BECTHOCTBI0 AAHHOTO MaKeTa, a Takke Hanuynem
JOCTYMHbIX M AOBONBHO NOAPO6HLIX onucaHui [4, 11-13].

MocTaHoBKa npobnembl

PaccvatpuBaemass B AaHHOW nybrvkauuu npobrnema BO3HWKNA BeCbMa €CTECTBEHHbIM 06pasoM 13
MOBCEAHEBHON nefarornyeckoit npaktukn. Kak u3secTHo, k mnobomy npenogaBaemMoMy Kypcy CyluecTsyet
nporpamma — Hekuin nepeyeHb TeM W BOMPOCOB, KOTOpble MOAMEXaT u3yyeHuto (B Poccun nporpamMmmbl Kypcos
HOCAT XapakTep oduUManbHOrO AOKYMEHTa, XOT W He SBMSOTCA Aormoit). B cnydvae, korga nporpamma
HanucaHa Ans AaBHO MPEenoAaBaemoro Kypca, NOAAEpXaHHOro LenbiM HabopoM MpOBEpPeHHbIX BPEMEHeM
y4eOHMKOB pasHbIX aBTOPOB (CKaXeM, (hu3nKa UN reoMeTpust), ee BOMIOLLEHNE B KU3Hb 0COBON CNIOXHOCTYM He
npeactasnset. bornee TOro, kak CBMAETENbCTBYET ONbIT, M3MEHEHUS B TakiX Mporpammax npoUCXOasAT He Tak
4aCTO M KaK MpaBWUfO HOCAT HEeCyLeCTBeHHbIM Xapaktep. C coBpeMeHHbiMM OYpHO pasBMBaOLLMMUCS
KOMNbIOTEPHBIMW AUCLMMAMHAMW Aeno 0BCTOMT No-Apyromy: MporpamMbl KYpCOB MEPUOAMYECKU MEHSIOTCS,
0TCtoAa Y4EBOHMKI 4aCTO HENOMHBI 1 HE YCMEBAKT CBOEBPEMEHHO OTPaXaTb NPOMCXOASLLME B HAYKe N3MEHEHUS;
OMbIT NPEenoAaBaHNs BHOBb BO3HWKAIOLLMX pa3fenio OTCYTCTBYeT. B pesynbTate BOMpochl, KOTOpPbIE Nonanu B
nporpamMMy npu ee o4YepeaHoOM OBGHOBNEHUM, HE3HAKOMbI YYMTENIO 1 OH HE BCeraa YeTko npepcTasnseT cebe,
roe uckatb OTBETbI Ha HUX. B Takux criyyasx xoyetcs BUaeTb XoTs Obl ABE-TpU (hpasbl, pacumMdpoBbIBatoLLmME
BOMPOC, W CMCOK PEKOMEHAYEMbIX MO HAM UCTOYHUKOB MHGOpMaLmuu. /Tak, BO3HWKAET BNOMHEe eCTeCTBEHHOE
KenaHue MMEeTb BO3MOXHOCTb MOMYYUTb OOMOMHUTENBHYKD MHGOPMaUMio no mnboMy 3anHTepecoBaBLUEMY
y4nTENs NYHKTY NpOrpammbl, T. €., NOMb3ysSCb MESAroruyeckon TEPMUHOMOTMEN, K KakaoMy BOMPOCY AOMKEH
BbITb f0BABNEH KpaTKWU KOHCMEKT (aHHOTaLKs) MaTepuana.

OfHUM W3 BO3MOXHbIX pelleHnd npobrembl C MOMOLLUBbID KOMMbIOTEPA SBMSETCS MOCTPOEHWE OHTOMOrUK
y4yebHOro Kypca, koTopasi CogepxuT B cebe kKoMMmeHTapun n Gubnuorpaduyeckme CChinki MO KaxaoMy BOMPOCY.
B kayecTBe AOMOMHUTENBHOrO MPEUMYLLECTBA OHTOMOIMYECKOrO NoAxoda (MO CPABHEHMO C «ByMaHbIM»
peLueHneM npobnembl) Mbl MOMYYMM CBSA3WN MEXZY OTAEMNbHbIMY 3fIEMEHTAaMK Kypca, Y4TO BECbMa NONEe3Ho npu
OpraHu3aLyy CBOEBPEMEHHOTO NOBTOPEHNS W MTAHMPOBaHUM NOCINEL0BATENBHOCTM N3NOXEHNS MaTepuana.

Kak yxe roBopunochb Bbllle, Ans co3AaHns oHTonoruy Gbin BbiGpaH Kypc uank1, NpuyeM B Ka4ecTBe OCHOBbI
yyebHOro MaTepuana B3AT CTAOWMbHbIA WKOMbHBIA  y4ebHUK chmaumkn  [14]. Bonpockl, CBSi3aHHblE C
BO3MOXHOCTbIO MHOMO U3MNOXeEHUs MaTepuana, cenyac paccmatpueatb He 6ygem. Monb3yscb TepMUHONOrMen u3
paboT no oHTtonorusm [6, 8], Mbl XOTUM MOCTPOWUTL OHTOMOTMIO Y4eOHOTO Kypca, HO HE COOTBETCTBYHLLEN
Hay4HOM 0BacTu, NpUYeM B YNPOLLEHHOM BapuaHTe — MO OLHOMY Y4EBHMKY.

anHLlMﬂbI NOoCTPOEHNUA OHTONOrMu

YuuTbIBasi HEKOTOPYK HEOAHO3HAYHOCTL TEPMUHONOTMM B 06NACTU OHTOMOTMI, CHavana NepeYncriuM OCHOBHbIE
TEPMUHBI, KoTopble ByayT ucnonb3oBathes B 06CyxaeHun. byaem 6asnpoBaTbCcs Ha TOM CUCTEME KaTeropu,
KoTopas NpuHsiTa B BbIOpaHHOM MporpaMMHOM cpeacTse Protégé.

OHTOMOrMM COCTOSAT W3 KNaccoB, CNOTOB U ak3eMnnspoB. Knaccbl (classes) onuchiBatoT OTAENbHbIE NOHATUS
npeameTHom obnactn, a 3k3emnnApbl knacca (instances) npeacTaBnslT coOOM KOHKPETHble MNPUMEPHI
peanu3aunm 0ObEKTOB AaHHOrO knacca. Cnothl (slots) — cBoicTBa 1 aTpubyThbl, NPUMEHSKOTCS KaK K Knaccam,
TaK U K Ux ak3emnnsapam. Hanpumep, B kayecTBe knaccos y4ebHOro matepuarna MOXHO NPeanioXuTb BblAENUTb
NOHAMUE WNK 3aKOH. XapaKTePHbIM CIOTOM NOHSIMUST MOXET CRYXMUTb ero onpedesieHue, a Ans 3aKkoHa CToUT
npeaycMoTpeTb CMOT NS 3anuCi €r0 MameMamuyeckoz0 BbIpaXeHus. OK3eMNAspaMu NOHAMUS MOryT
ABNATLCS 71€KMpPUYecKuli MoK unm 3apsad, a 3akoHo8 — 3akoH Oma unu 3akoH [xoyns—/leHuya.

3ameTum, 4to B Protégé mexay nepeuncneHHbIMIU KaTeropusamu CyLLECTBYIOT CTPOro onpegenieHHble CBs3m [12].
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Ot knacca MoryT 6biTb NOPOXAEHbI HOBLIE KNACChI, @ TakKe KOHKPETHbIE SK3EMNIISPbl 3TOro Knacca (HeKoTopble
Knacchl, MMeloLLMe CTaTyC aBCTPaKTHbIX, He [OMyCKalOT NOPOXAEHUs 9K3eMNNAPOB). JK3EMNASPbI SBASHOTCS
KOHEYHBIMM Y3ramu uepapxuu, T. €. MPUHLMNMANBHO He MOryT UMETb HacneaHukoB. CyliecTByeT (1 B Protégé
MOLAEPXKMBAETCS) MHOXECTBEHHOE HacredoBaHMe KNAccoB, KOrAa KIace MPOMCXOAUT OT  HECKONbKNX
POLMTENBCKMX KMAacCoB M NPy 3TOM HacrneayeT BCe UX CroThl. B oTnnume OT knaccos, ak3emnnsip 06s13aTensHo
MOPOXAETCs OT OAHOIO Kracca.

CnoTbl CaMOCTOATENbHbI 1 HANPAMYK HE MPUHAANEXAT KakoMY-IMOO Knaccy unn ak3emnnspy (310 No3BonsieT
1CNonb30BaTb OAWMH M TOT Xe CNOT B pasHbiX BeTBAX nepapxuu). OHu ObiBaKOT ABYX TUMNOB — COOCTBEHHbIE
cnotbl (own slots) u cnoTbl WwabnoHa (template slots). MNepBbie SBNAITCA COOCTBEHHOCTLIO AAHHOTO Kracca
WNW 3Kk3emnnsipa U MOryT UMETb MHAMBMAYaNbHOE 3HaYeHne. BTopbiMin MOXET 06naaaTh TOMbKO Knace, Npuyem
BCe CrnoThl WabnoHa nepeparotcs no HacneacTsy. Cnotbl WwabnoHa no CBOEN CyT HE MOTYT UMETb 3HAYEHWN,
noka He ByayT nepeaaHbl KOHKPETHOMY 3K3eMNNspy, FA€ OHW, CTaB COOCTBEHHBbIMW €r0 CroTamu, npuobpeTyt
CBOWCTBO ObITb 3anonHeHHbIMW. CnoTbl MOryT AOMOMHATHCA TOMBKO K KNaccy, a 9K3EMNAspbl KNaccoB CnOCOBHbI
NWb HacnegoBaTh MX.

C kaxgbIM KnaccoM XecTKO CBsidaHa UHTepdelicHas dropma (form), npumeHss KoTopyto, nonb3oBatenb Oyget
3aHOCUTb HeobXoauMble 3HaveHust B CnoTbl. DOpMbl NErko pemakTUpYKTCs, YTO MO3BONSIET MpuaasaTb UM
yAao6HbIN 4ns BBOAA BUL.

B panbHeiwem B Xoae M3NOXEHUs Tex pr,EI,HOCTeI;L KOTOpbl€ BO3HUKITM NPU NOCTPOEHUN OHTONOrNU yqe6|-|oro
mMatepuana no (bwsvme, CTaHeT MOHATHO, 3a4eM HeobXxoauMO CTONMb I'IO,Elp06H06 OnucaHne CUCTEMbI CBSA3EM
MexXay KOMNOHEHTAMW OHTOJIOTUMN.

Peanusauusa oHTONOrMKU, BO3HUKaKOLWMe TPYAHOCTH

Yxe npe,qBapMTeanbM aHanus npe,qmeTHoﬁ obnactu ans paCCManMBaeMOVI HaMin 3aja4vu nokasbiBaeT, Y10
Ona ee peleHnsa n0Tpe6yeTcg KaK MUHUMYM TPW Pa3HOBMAHOCTW KNacCOB:

- TUMbI Y4EBHBIX MaTEPUasos, KOTOPbIE ONPEAENSIOT, kakasi UMEHHO MHCOPMALMS XPaHUTCS ANs Kaxkoon
13 pa3HOBMHOCTEN BOMPOCOB NPOrpammbl (Hanpumep, A51s onucaTenbHOro MaTepuana uim Ans 3akoHa);

- (hyHOaMeHTanbHble NOHSTUSI, OTHOCALLMECS HEMOCPEACTBEHHO KO BCEMY Kypcy (U3MKM U NpUMeHsieMble
BO BCeX ero pasgenax ((husnyeckast BenmumHa, eauHuLa U3MEPEHHsi, CUCTeMa eaUHNL U T. N.);

- KaTeropuu, HeMoCpPeaCTBEHHO BXOAALLME B COCTAB KOHKPETHOTO pasaena (uanki (B kayecTse npobHOro
MaTepuana Obin BbIGpaH pasaen «ANeKTPUYECTBO U MarHETU3M»).

Hanunune HeckorbKuX YpOBHEM KNaccoB, MOMMYECKM TECHO CBS3aHHbIX Mexay coboin, yxe camo no cebe
npeacTaBnseT onpeaeneHHy TpyaHoCTb. CyliecTBeHHas B3aUMOCBSA3b HEKOTOPbIX (OU3NYECKUX MOHATUN eLle
Oonee OCMOXHSET CUTYaLMIO, MOCKONbKY OHa HE BCEraa XOpOWO YKNaAblBAeTCs B MEPAPXMYECKYID CTPYKTYpY.
MpvBeaem npumep m3 obrnactu yHaameHTanbHbIX KaTeropuin ousmki. [ns uamepeHns usuyeckux 8enuduH
ncnonbayetcs cucmema eOuHUY U3MepeHus. Ota cucmema eOUHUY COCTOMT M3 COBOKYMHOCTW OTAEMNbHbIX
€QUHUY U3MepeHUsl, TIPUYeM AN Kakaonm cucmembl eQuHUL WX Habop KOHKpeTeH. HekoTopble eOuHuUb!
U3MepeHUs MOTYT BXOAMTb B pasHble cucmembl eQUHUY. B TO xe Bpems kaxaas guauyeckas 8euyuHa MOXeT
N3MepATbCS HECKONMbKUMK eOuHUuamu usMepeHusi, a BblbpaHHas eOuHuua U3MepeHusi, B CBOK Ouepesp,
3aBUCUT OT cucmeMbl eQuHuly. HakoHel, cam MpoLecc U3MepeHUs 3aKmyaeTcsl B CPaBHEHUM M3MEPSEMON
usudeckol 8eu4UHbI C HEKOTOPOW 3TaroHHOW (buduyeckol eenuyuHol, NPUHUMAEMoi 3a eduHULY
usmepeHus. MoayepkHeM, 4o 06oNTUCH €3 NEPEUMCIIEHHBIX MOHATUI HEMb3S, MOCKONbKY MPK U3y4eHun Nto6oi
(h13NYECKO BENNYMHBI BCETAa BO3HMKAET BOMPOC O EAMHULLAX €€ U3MEPEHMS.

TpyaHo He cornacuTbCst ¢ aBTopamu [7], KOTopble BbIAENMAM KnaccudukaLmo y4ebHOro KOHTEHTa B BUAE CTPOro
Mepapxmnyeckon CTPYKTYpbl B KayeCTBe OAHOW W3 rMaBHbIX TPyAHOCTEW. MMpuunHa TPYSHOCTH, NO-BUAUMOMY,
NpuHUMNKanbHa U NexuT B Npupoge camoro u3yyaemoro Matepuana. Kak otmevaetcs B [3, 15], MOXHO
BbIAENNTb NATb TWUMOB OTHOLUEHUIA MEXZy TepMuHamu: vacTb/uenoe («part-whole»), Hanpumep 6amnep u
aBToMobunb; covetaHue («collocationy), Hanpumep cnosa B NPEANOXeHUM; cMbicioBas cBs3b («paradigmatic
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relations»), Hanpumep ConHue u ConHeyHas cucTemMa; CUHOHUMbI U aHTOHUMBI. B knaccuyeckoin kHure I, byya [16]
NPUBOANTCS HECKOMbKO WHOM NEpeYeHb OCHOBHbIX TUMOB OTHOLLEHWI MeXAy Knaccamu: obliee/dacTHoe («is—a») —
po3a eCcTb LBETOK; uenoe/yacTb («part of») — nenecTok ecTb 4acTb PO3bl; CEMAHTUYECKWE, CMbICIIOBbIE
OTHOLLEHWS, accouuauynm (po3bl M CBEYUM — U TO, U OPYroe MOXHO MCNONb30BaTb AMS YKpalleHus cTona).
OueBMaHO, YTO, HECMOTPS Ha pasHULY Kraccudukaluin, UMetLLascs B HUX 00enx ceMaHTUYeckas (CMbICoBas)
CBSI3b XyXe BCEro hopmanuayeTcs B BULE OOHO3HAYHOrO JepeBa Mo CPABHEHWIO CO BCEMU OCTarbHbIMMU.

AHanus [epeBa KaTeropum Kypca Takke MOKasblBaET, YTO Wepapxus MOHATUA He Bcerda 3agaet
nocrneaoBaTenbHOCTb UX U3yveHus. Hanpumep, B paccmaTtpuBaeMom pasgene 3akoH Oma Ans yyactka uenu
MPUHATO WM3y4yaTb PaHblUe, YEM aHarOrMYHbIA 3aKOH AN MOMHOW LEMW, XOTS C TOYKW 3PEeHUs COOTHOLLEHMS
MOHATMI NEPBbLIA €CTb YacTb NOCNeaHero. Ecnm BCMOMHMTb, YTO B MO3HAHWUM CYLLECTBYET ABa NPOTMBOMNONOXHBIX
NyTY — MHAYKUMA W OedyKums, TO HEKOTOpash OrpaHUYEHHOCTb MepapXui COBPEMEHHbLIX OHTOMOMMIA (N0 KpalHen
Mepe, NPUMEHUTENBHO K y4eBHOMY KypCy) CTaHET €LLe OTYETNINBEN.

[pyras npuHUMnManbHas TPYAHOCTb B CO3aHWM y4eGHOM OHTONMOTAW BbITEKAET W3 «PasHOPOAHOCTU» NtoBOoro
peanbHo M3yyaemoro matepuana. B ogHom naparpade y4ebHMKa MOryT psimoM obCyxaaThCs U onpeaenexue
(hN3M4ECKON BENMYMHBI, 1 HEKOTOPbIN 3aKOH, B KOTOPbI OHa BXOAWT, @ TakKe ONUCHIBATLCS MPUMEHEHUS 3TOTO
3aKOHa B [esTenbHOCTW Ntogel. B pesynbTate MOCTPOMTb €AMHYKD OHTOMOTMIO ANS BCEX NepeyMCrieHHbIX
(hparMeHToB OKa3bIBAETCS HEMPOCTO.

CHoBa obpaTtumcs Kk KOHKpeTHoMy mpumepy. Ha puc. 1 npueeneH Hebonbloih parMeHT paspabaTbiBaeMoit
OHTONOMMN TEMbI «INEKTPUYECKMIA TOKY.

For Project: @ uch_mat For Class: _HanpageneHue
Class Hierarchy name A .’J ’: + X v
v yuebHBEIM_METepuan || # HanpasneHue
v OrMCaHe | |
_NelCTEWA Toka (1) ]
_HanpaeneHue (1)
> NoHATHE
| o 3aKoH
nepcoHania
v Kype
v hrzkka
| fyHLAMEHTaNEHBIE _KaTEOpHI
v pasgen
MEXAHWES -
MONEEYNARHAA_bu3uKka
v NEKTRPHHYECT BO_M_MATHETH3M
k4 SNEKTPMYECKHIA_TOK h
L J LENCTBEMA_TOKA "| e
_AENCTEWATOKE (1)
v Hanpas neHWe Types
_HanpaeneHue (1) M|« | ~Hanpag neHue
-
Puc. 1

B BEpXHEil 4aCTX OHTONOMM Mbl BUAUM KNacC yyebHbIl_Mmamepuarn, NOAKNAcChl KOTOPOro (onucaHue, NoHsmue,
3aKOH W T. 11.) COOTBETCTBYIOT 3NeMEHTaM y4eBHbIX TEKCTOB MO din3nke, 0OPasyioLLM oGy KOHKPETHYIO TEMY.
Kaxgblid TMn MaTepuana umeeT onpefeneHHble CoTbl, KOTOPbIE, COrMacHO OGLUMM MPUHLMNAM OHTOMOMN,
Hacreaytotcs. Hanpumep, XapakTepHbIM CNOTOM AMns NOHSMUS CAYXWUT onpedenieHue (MOCKOMbKY CroTbl
0TOGPaXaKTCs TONBKO A1 BblAENEHHOrO Knacca, B NPaBOM OKHE Ha PUC. 2 YNOMSIHYTbINA CNIOT He BUAEH).
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Obpatumcs Tenepb K Knaccy a1ekmpuyeckuli_ moK, HaXOAALWEMYCS B HUKHEN YacTu pucyHka. Mo cBoen cyTtu
9TO NOHAMUE, TaK YTO C NOMOLLBI0 MHOXECTBEHHOMO HacneaoBaHus eMy Hapo 6bl 406aBUTb CROTLI, KOTOPbIE
COOTBETCTBYKOT AaHHOMY Buay y4ebHOro martepuana. 3ato cregyrowpe asa nogknacca — deticmeusi_moka v
HanpasneHue — eCTb OnucaHUs, CrieoBaTenbHO, UM CrOT onpedesieHue U3 Cynepkracca COBCEM He HyXeH. B To
e BpeMsi 0Tka3aTbCsi OT €ro HacneoBaHWs noaknaccsl He MoryT. MpoTuBopeYre, TakuM 0Bpa3oM, NposiBnseTcs B
TOM, YTO NOMWUMO CPELCTB paCLUMPEHst CBOEN CTPYKTYPbI KNAcc AOMKEH UMETb Takke CpeacTsa ee orpaHunyeHns [16].

Bo3moXHOE pelleHue, He BbIXOAsLee 3a pamku 3anoxeHHOW B cuctemy Protégé moaenn 3HaHWid, COCTOMT B
TOM, 4T0ObI f06aBNATL Heobxogumble CROThbl OT MOAKNIACCOB y4ebHO20 Mamepuana Ha CamMOM MOCNEeOHEM
aTtane, T. €. HENOCPEACTBEHHO Nepes co3aHMeM KOHKPETHOrO ak3emnnsipa knacca. B pesynbrarte, Hanpumep, y
Knacca HanpaesieHue NPUXOAMTCS CO3AaBaTb [AOMOMHUTENbHBIN MOAKNACC — _HanpasnieHue, KOTOpbIA He
yyacTByeT B 0OLLe# vepapxuu, 1 yxe K HEMY NPUMEHSITb MPUHLMN MHOXECTBEHHOTO HacneaoBaHus, fobasnss
cynepknacc onucaHue. B utore _HanpasneHue (CBoe0bpasHbIN Knacc-«CMecuTenby Ans HeoOX0AUMBIX CIOTOB)
nomnyyaet cOBCTBEHHbIN XapaKTepHbIV ANs 4aHHOrO MaTepuarna Habop CroToB, KOTOPbIV HUKaK He NOBMSIET Ha
NpoLEecC HacnegoBaHWs B CBA3M C OTCYTCTBMEM KIAcCOB-MOTOMKOB. 3aTO MMEHHO OT Hero BydeT nopoxaeH
KOHKPETHbIA 3K3emnnsp y4ebHOro MaTeprnana co BCemu He0bXoaMMbIMM CBOCTBAMM.

[lononHuTenbHbIE KNacehl, 0 KOTOPbIX FOBOPUNOCH BbILLE, UMEKT Ha NepapXnyeckorn cxeme (puc. 1) oTnAnyHoe ot
OCTanbHbIX rpaduyeckoe 0603HaYeHMe — MOMHOCTBH 3aKpalIEHHLIN Kpyxok: Tak B Protégé o6osHavatoTcs
KOHKPeTHbIe KNacChl, OT KOTOPbIX pa3peleHo co3gaBaTb  9K3eMMnspbl. AnbTepHATUBHbIE  Kracchl,
HacnegHUKaMn KOTopbIX MOrYT ObITb TOMbKO KNacchl, HA3blBAOTCS aBCTPaKTHLIMKM 1 0003HAYaKTCSA Ha CXxeme
KPYXXKOM C He3aKpalleHHbIM LeHTPOM. B CBETe MpWHATOM MOAENM OnuCaHHas pasHWua B 0003HaYEHWsIX
MOHATHA, MOCKOMbKY 3K3eMMMspbl CO3OAOTCA UCKMIOYMTENBHO OT TEX KNacCoB, B KOTOPbIX NpeaBapuUTenbHO
MoAroToBMNeH HeobXoaUMbIA CyMMapHbIN Habop CNOTOB.

MopobHbIA €nocob MHOXECTBEHHOTO HacneaoBaHus Obin 3anoxeH B si3blk Flavors (uutupyetca mo [16]):
HebonbLuKe Knacchl, He MpeAHasHaYeHHble Ans NOPOXAEHUS SK3EMNISPOB, MPUMELLMBANNCE K APYIMM Knaccam,
obecneunBas ux Gonee CnoxHyw CTpykTypy. OnuCaHHbIA NpueM HasbiBaeTCs CO3AaHMeM npumecen (mixin).
B HalLei oHTONorMmM ponb NPUMECH BbIMONHSIT NOAKNAacchl, 00pa3oBaHHble OT Knacca yyebHbIl_mamepuart.

B pamkax Protégé chopmanbHO CyLLecTByeT ele oguH cnocob nonyyeHust oTanvatowmxcs Habopoe CnoToB Ans
pasnUyHbIX TUNOB yyebHoro matepuana. OH cOCTOMT B TOM, YTOObI HacrmegoBaTb abCOMOTHO BCE CMOTHI, a
HEHy)XHble B Kadoi popme KOHKPETHOro knacca Aenatb HeBuaumbiMu. MopgoGHoe pelueHne npobnembl He
TONbKO ManonpuBeKkaTenbHO C TEOPETUYECKOI TOUKM 3PEHUSI, HO W KpaliHe TPYA0EMKO Ha NpaKTuKe.

|_|OCKOJ'Ibe onucaHHble TPYAHOCTK, CBA3a@HHbIE C HeobX0aMMOCTbH MeXaH13MOB OrpaHnyeHna HacneaoBaHuA,
HOCAT I'IpMHLLI/II'IVIaJ'IbeIVI XapakTtep, BO3MOXHO, CTOUT nodyMaTtb 00 YCOBEPLLUEHCTBOBAHUKN CaMuUX CUCTEM
BedeHWst OHTonormin. MoxHo NnpeanoXxutb HECKOJTbKO HanpaBneanh yCOBEPLUEHCTBOBAHKA.

lMpexae Bcero, ¢ TEOPETUYECKON TOUKW 3PEHNS BECbMa NpUBREKATENbHO BLIMAANUT NPELIOKEHNEe O BBEAEHWN
ponu (role) cnoTos, NoA0OHO TOMY, Kak 3TO caenaHo Ans abCTPaKTHbIX U KOHKPETHBIX KaccoB. YUnTbIBas, YTO B
Protégé crnotbl yxe umeloT ABa Buaa (template slot u own slot), nerko dopmansHo 0606wWMTE MOAEND
HacnegoBaHWs, BBEAS TPETWA TUMN CIOTOB, HAa3BaB ero, Hanpumep, private slot. Kak BuaHoO 13 HuxecneayoLlen
Tabnuupl, 3TOT HOBbIM TWUN CMOTa, B OTAMYME OT own slot, ByaeT nepedaBaTbCs 9K3EMNASAPaM Knacca, HO He
OyneT HacneaoBaThCs B NOPOXAaeMble NOAKNAcChI.

Tun cnota | HacnepoBaHue knaccom | HacneaoBaHue ak3eMnnsipom
private? - +
own + -
template + +

Bo3amoxHo, Takoe 0606LLeHe GyaeT NnpoTMBOPEYNT MOLENN 3HAHWIA, NPUHATON B Protégé. Kak BapuaHT MOXHO
NPeanoXuTb YNOMSHYTbIA Bbille MpUEM «OAHOPA30BOTO MOAMELLMBAHUS» CBOWCTB [pyroro knacca 6es
BKIIOYEHNS WX B LWABIOH HacnenoBaHus.
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Heobxognmo ynomsiHyTb 1 0 pacnpoctpaHeHHbiXx B OO cKpbITbIX (YacTHbIX) CBOWCTBAX, KOTOPbIE, XOTS U
HacneaytoTcs, B NofKnaccax-noToMkax «He BWAHbI». HeyTo noxoxee MOXHO cAenatb M Ans CROTOB, HO Mpu
OONbLIOM KOMMYECTBE CKPBITbIX (HEHYXHBIX) CNIOTOB paboune Tabnuubl pUcKyloT cTaTb TpyaHoobospumMbimmu. K
TOMY Xe, KaK 11 B ONMCaHHOM BbILLE CMyYae «COKPbITUS» Ha (hOPME HEHYXHbIX CMIOTOB, NOCTOSIHHOE U3MEHEHME
cTaTyca CroToB B KaxaoM knacce 60nbLLOI OHTONoMK NoTpebyeT CIIMLIKOM MHOMO MaHUMysSLmi.

HakoHeL, MOXHO MOMbITaTbC pPeanu3oBaTb BapUaHTHBIA LWABGNOH CMOTOB — aHanor BapuaHTHOWM 3anucyu B
Mackane, KorAa COCTaB MOME 3aBUCUT OT COCTOSIHUSI HEKOTOPOTO Y3M0BOrO Monst (B HaLIEM criyyae — OT Tuna
yyebHoro matepuana).

OpraHuzauus cBsA3en matepuana

Mpwn paboTte ¢ y4ebHbIM MaTepnanom 60onbLLIOe 3HaYeHe UMEET BO3MOXHOCTb B3IMSHYTb HAa CBA3AHHbIE C HUM
Bonpockl. NakeT Protégé npeagcrasnsieT BecbMa NpocToe W yaobHOe CpeacTBO A1 OpraHM3aLmmy Takux Ces3en.
<@pmtégé
,D,EI:‘ICTBMFI TOKE& - TENNOEDE, XMMWYECKOE M MAHWTHOE!
1) NpoBOAHKK, NO KOTOROMY TEMET TOK, HAIPEBAETCH,

2) TOK MOMET M3MEHATE XMMWUECKWI COCTAE NPOBORHWKE, HANPWMED, MPK 3MNEKTPONM3E, : # peiter.. N D X
3) TOK OKA3LIEGET CHMNOEQOE BO3N F!I::IETRMF! HA COCAEIHUE TOKI M HAMA MHUWYEHHKIE TENA —

¢ anekTpuieckvd Tok (instance of _3nexTpyuecKHi_Tol -0

 peidAcTBaa Toka (instance o [w] B4
-

CogepwaHne

LS

KommMeHTapun OnpeneneHne

Hunudeckoe fefcTene Habno INEKTPHYSCKMM TOKOM HA3LIESOT YNORALOHNEHHOS [(HANPEENEHHOE) [ EMKEHHE 33P A EHHBIX
CBERPXMPOBOLHWKDE . YACTHL,

CogepxaHue

Mpukeps INEKTPHUYECKMA TOK MMEET HANPAE NEHKE.
O HaNKYWK TOKE MOKHO CYAMTE NO ABNEHWAM, KOTOPBIE EM0 CONPOBoHKLa0T.

Coaml F» ¥ ¥ &

. KomMMeHTapH1
# 3NeKTPUYECKIA ToK

B npoBogHuKke BCEMMA ECTE TENNOBOE JBMMEHME 38PAROE , HO OHO GEcropAgoYHOE

(HeHanpasneHHoe) .
Cobinkn —
|I'. A Makvwes, 6.6, Byxosuse Npumeps
CHOPOCTB_3N_TOKS |To|: B METANNEAX W INEKTRONMTEX

_aneKTpUHeckMil_Tok (1) Sl e e e e e wer g
Ceaibl A R N CeAib2 A * Ceaibn3 A *

O # HanpasneHue # neficTemA Toka

I_thuanka

[4]

Puc. 2

[ns pelwenus paccmatpuBaemoit npobnembl BOCMOMNb3yeMCS TEM, YTO CrIOT B KaYeCTBE TWMa CBOETO 3HaYeHUs
[0nycKaeT UCnonb30BaHne aKk3eMnspoB knacca. B pesynbTare, NOMELLEHHbIN Ha (hopMy C MaTepuarom, Takom
CMOT CTAHOBMTCA CCbIKOW Ha [ApYyrod MaTtepuan: HanoMHUM, 4TO B TEPMUHAX OHTONOTUA KOHKPETHble
parMeHTbl y4ebHOro maTepuana ABAAOTCSA IK3EMNNAPAMM KNAccoB, Tak UTO peyb MAET MMEHHO O CBS3N MEXay
3K3eMnnsapamu pasHbIX KnaccoB. Mimes Ha opmMe CnoTbl yKasaHHOTO TN, Mbl MOXEM MPOCMOTPETb CBA3AHHbIE
C HUMM 3K3eMNNAPblI KNAaccoB Mpu MOMOLYM ABOMHOMO Lenyka Mbllu. [onyyYeHHas peanu3auus no CMblcry
0YeHb NOX0Xa Ha rMnepcebInky, kotopasi, byayyn BbIGpaHHON, OTKPbIBAET CBOW PeCcypC B HOBOM OKHE Gpaysepa.

Ha puc. 2 npueegeH npumep ¢opmbl, Ha KOTopon oTobpaxaercs Bonpoc «[eicTBus Toka». B
pacnonaraioLemMcs cBepxy OkHe Obin OTKPbIT CBS3aHHBIA C HUM MaTepuan nog HasBaHWeM «ONeKTPUYECKUit
TOK»; ANS €ro BbI30Ba UCMOMb30Barcs OAHOMMEHHBIA CROT-CCbIMKa NOL UMEHEM C8si3b 1.
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MpuBeeHHble Ha puC. 2 (OpMbl AalOT XOpOLUEee NpeaCcTaBlieHe 0 BO3MOXHOM MYyTU PeLLEHNst NOCTaBNEHHOI
HaMW 3a4a4u 0 paclLMdPOBKE COAEPKAHMS BOMPOCOB y4eGHOM nporpamMmbl. C 3TUX noauumii 0coboe 3HaueHue
NMeEeT Nosie Co CChifkaMi Ha iuTepaTypy o BbI3BaHHOMY BOMPOCY, PacronaraloLLeecs B HIKHeN YacTu hopMbi.

nepCﬂeKTVIBbI npoaonxkeHus pa60TbI

B HacTosee Bpems 3anoxeHa 0bLias 0CHOBa OHTOMOMMM W BbICTPOEHA MEPapXMs KNaccoB ANs HECKOMbKUX TeM
kypca duanki. HeKoTOpbIN MHTEPEC C TEOPETUYECKON TOUKM 3PEHNSI MOXET NPeCTaBNATb NPOAOIMKEHE paboThl
N0 MOCTPOEHWMIO OHTOMOTMA [N HECKONMbKUX pasgenoB (hu3nku, NMOCKOMbKY MPW peanusauun CBS3en Mexay
pasfenamu MoryT BO3HUKHYTb HEKOTOPbIE HOBbIE CrieLtuyeckue npobnembl.

B nepcnekTuBe Takke nnaHupyeTcs npogenatb nogoGHyto paBoTy AN HECKONMbKWX Y4eOHbIX AWMCLMNAMH C
LieNblo CPABHEHMS! MONYYEHHbIX OHTOMOTMA. ECTb NpeanonoxeHusi, Yto pesynbTaTbl NO3BONAT caenatb psg
00BEKTUBHBIX BbIBOAOB O CIIOXHOCTU MaTepuana OTAenbHbIX KYpCOB (M WX pasdenos), a Takke Bupgax
OpraHu3aLuy 1X BHYTPEHHe! CTPYKTYpbl.
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HEYETKAA MOLENb ABTOMATU3UPOBAHHOWN CUCTEMbI
MOZYJIbHOIO KOHTPONA 3HAHUM

Enena MpucsaxHiok

AHHOmauyus: AHanusupyromest Hekomopble 0C0beHHOCMU 8ocnPUSIMUST UHGhopMayUU U npobrembI OUeHUBaHUS
mecmos. [lpednazaemcs Heyemkas MOOefb  OUEHUBAHUS MECcmo8 Kak Cpedcmeo  NOoBbILEHUS
aghhekmusHOCMU KOHMPOIS 3HaHUU

Kntovesble cnoga: Heyemkue MHOXecmea, mecm

Bctynnenue

MameHeHns B 0bnacTi 0bpa3oBaHus B CBA3M C UHTErpaLmen YkpanHbl B BonoHckuii npouecc TpedytoT rnybokon
1 BCECTOPOHHEN MOZepHM3aLmMn 0Bpa3oBaHust Ha OCHOBE MHGOPMALMOHHBIX TEXHOMOMMiA 00y4eHus. BeeaeHue B
NPaKTUKy KpeauTHO-MOZYMbHOM CUCTEMbI OpraHu3auum yyebHoro npouecca Aenaet HeobxoauMbiM pa3paboTky
3 EKTUBHLIX CPEACTB KOHTPOMS 3HAHWA CTYOEHTOB. AHanM3 WCCnegoBaHMM [JaHHOW npobriemaTiku
MOKa3blBaeT TEHOEHUMIO paCMPEHNsl WCMONMb30BaHUS TECTOB KaK WHCTPYMEHTApWUs OLEHKW KayecTBa
YCBOEHHOro Matepuarna. [naBHOe NpeuMyLLeCTBO KOMMbIOTEPHBIX TECTOB COCTOMUT B TOM, YTO OHW MO3BONSIOT
ONpOCUTL BCEX CTYOEHTOB MO BCEMY MaTepuany B OAMHAKOBbIX YCMOBMSX M 3@ OOHOW LUKAMOW OLEHOK, YTO
NOBbILLAET 0OBEKTUBHOCTL KOHTPOMS 3HAHWIA CPABHUTENBHO C TPaAMLMOHHBIMM METOLaMW, a UCMONb30BaHWE
KOMMbIOTEPHBIX CPEACTB NOBbILLAET 06LLMIA NeAarorniyeckuin ypoBeHsb.

Mcnonb3oBaHMe KOMMbIOTEPHBIX TEXHOMOMMIA 3HAYUTENBHO COKpaLLaeT BpeMsi NPOBEAEHUS! KOHTPOMS Ka4yecTea
3HaHWIA NO y4ebHON AMCUMNNMHE; CHWXAETCS Harpyska Ha npenofaBaTens; MOBbILAETCS CTeneHb
00BEKTUBHOCTI OLIEHMBaHNS 3HaHWI; paboTa ¢ TEeCTOBOM NpOrpamMMoit SBNISIETCS TPEHAXKEPOM ANsi NOBTOPEHMS
yyebHoro matepuarna; Ha 6ase pesyrnbTaToB TECTUPOBAHUS MpenogaBaTeNle MOXET aHanM3MpoBaThb MPOLECC
0by4eHnst Mo KOHKPETHOW Teme, CAenaTb CBOEBPEMEHHYIO KOPPEKUMI TEMMOB, aKLEHTOB W METOLMKM
N3MOXEHMS.

C [Apyrol CTOpOHbI, MPUMEHEHWE TPaAMUMOHHBIX TECTOB npegnonaraeT Aenatb Bblbop OTBETOB (a,
COOTBETCTBEHHO, W MX OLEHKY) Ha OCHOBE [ABYXNO3WLMOHHOW MOTMKWM, YTO MpearnonaraeT WX apekBaTHoe
NPUMEHEHME TOMbKO B pamkax CTPOro popmanbHO CHopMynMpoBaHHbLIX BOMPOCOB. JTO BeAeT K abContoTHO
OHO3HaYHbIM POPMYNIMPOBKaM BOMPOCOB, KOTOPLIE «N1EXAT Ha MOBEPXHOCTWY. B TO e Bpemsi YCBOEHWE 3HaHWI
npegnonaraet He TOMbKO (M HE CTOMbKO) 3anOMWHAHUS anpuopu WCTUHHBIX (DAKTOB, HO WM CMOCOBHOCTM K
NOHMMaHMI0 OBLLMX 3aKOHOMepHOCTeN, TeHaeHumn  [MeneumHek A., 1998]. [insa npoBepku 3Tux 3HaHui 6onee
NoaXodsaT «HenpsiMble» BOMPOCHl. POPMYNMPOBKA Takoro pofa BOMPOCOB (M, COOTBETCTBEHHO, BapUaHTOB
OTBETOB) nNpeArnonaraeT MeHee dopmarnbHylo ceMaHTuky [HapuHbsHu, 1994]. C  gpyroi  CTOPOHBI,
NCMOMNb30BaHWe Takoro Tuna BOMPOCOB CO34Al0T NpobGrembl  OJHO3HAYHOTO OLEHWBAHWS! OTBETOB Ha HUX.
Vicnonb3oBanus Ans oueHku BepbanbHbIX LKan {HEBEPHO, He COBCEM BEPHO, MOYTW BEPHO, BEPHO} W annapata
HeYeTKOM Noruku kaxetcs 6onee 06OCHOBaHHbIM.

OnucbiBaeTcs HeveTkash MofeNb aBTOMATU3MPOBAHHOM CUCTEMbI MOAYNBHOrO KOHTPONS 3HaHUIA CTYAEHTOB MO
npeameTty «MHdopmaTtika» 4ns negarorvyeckon cneumansHocT «MaTtematuka u MHdopmarukan.

HekoTopble Bonpockl 3¢hheKTMBHOCTV NPOBEAEHNA TECTUPOBaHUSA

OhheKTUBHOCTL NPOBEAEHNS TECTUPOBAHUS NPEXAE BCEro 3aBUCHUT OT TakiX (DAKTOPOB Kak:
e VHOVMBMAYANbHOTO BOCMIPUSITUSI, U COOTBETCTBEHHO, MOHUMAHMS! TECTOB;

e OOBLEKTMBHOTO aHamnu3a noylyYeHHbIX AaHHbIX U BbIMOMHEHUst 06paboTk COOTBETCTBEHHO MCMONb3yeMON
METOAMKM.
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OcoGeHHOCTM BOCTIPUSITIS M3y4aeT B YACTHOCTH WHAOPMALMOHHAS MCUXONOTUS: OMMCHIBAKTCS M U3Y4aloTCs
MOLENM CO3HATEeNbHOM nepepaboTkM  MHGOPMaUMW  YENOBEKOM, WCTONb3ys MpU  3TOM  TEXHWUYECKMe
XapaKTepUCTUKA BOCMPUSITUS, OpraHorpamMMbl nepepaboTkn YenoBekoM WHdopmauuu. OcTaHOBMMCSt Ha
HEKOTOPbIX 0COBEHHOCTSIX BOCTIPUSTUS, KOTOPbIE CrieayeT Y4nTbiBaTh Npyu hOPMYMPOBKE BONPOCOB TECTOB.

MepBbiit 4OBOA B NOMb3Y NPOBEAEHNS KOHTPONS 3HAHWIA B NMUCbMEHHOM (hOPMe: MOLYHOCTb OMTUYECKOrO KaHana
BOCMPUATUSA y YeroBeka Ha MOPSAOK Bbile aKyCTUYECKoro. 3a AaHHbIMM WCCMEAOBaHUIA, NPUBOLMMBIX B
[MeneuuHek A., 1998] mowwHoCTL onTiuyeckoro kaHana okono 107 6aiTt/cek, B TO BpeMs Kak akycTudeckoro 108
GanT/cek. T.e. BocnpusTe MHopMaLmn B BUAMMON popme (MMCbMEHHOW, B BMAE M300paXeHni), noBbiaeTt
CKOPOCTb €€ BOCNPUSATHSA, @, CNe0BATENBHO, U OCMbICTIEHNS.

Bropoit pgoBog cBSisaH C  MCMXOGM3MONOTMYECKMMM  OCOBEHHOCTAMM  TecTupyrowmxes.  Mckntovas
HENOCPeACTBEHHOE yyacTWe B  TECTUPOBAHWW  yuyuTens, Tem CaMblM  MCKMKYAETCs  BO3MOXHOCTb
«MCUXONOTMYECKOr0 AaBIEHNS», NPeaB3ATOr0 OTHOWEHUS CO CTOPOHbI npenoaasatens. C Apyroi CTOPOHbI,
HekoTopas YacTb CTyaeHToB OyaeT cebst YyBcTBOBaTH GoMnee KOMGOPTHO B CUTYaLMM MOAYNIEHOTO KOHTpONs 6e3
npenogaeatens. Hanpumep, NpW Hanuumm BHYTPUIMYHOCTHOW TPEBOXHOCTM, KOTOpas YCWNWBAETCS npu
0BLLEHMM C KMBbIM 3K3aMEHATOPOM; B CRyyasx NEPMaHEHTHOrO KOHNMKTa C NpenoaaBaTenem u T.4.

Bbibop AnuHbI BONPOCOB TeCTa AOMKEH NPOU3BOAUTLCS C YHETOM BO3MOXHOCTM X NepepaboTku TeCTUPYEMbIM.
JT0 CBA3aHO C MOLLHOCTBIO NpoLecca annepLenuun (nepefadn CMbICIIOBOrO pasfapaxeHns B KpaTkoBPEMEHHYHO
namsTb), MHa4e roBops, C «OCMbICEHNEM MHpopmaumny. B [MeneumHek A., 1998] npuBoaMTbHCA CKOPOCTH
annepuenuuu okono 16 6ut/cek 1 Bpemst 0CO3HaHUSt MHGOPMaLMKM B KpaTKOBPEMEHHOI NamMsATV NpubAM3NTENLHO
10 cek. 310 03HayaeT, YTO hOPMYNMPOBKA BOMPOCA HE AOMKHA ObITb CAULWKOM ANMHHOM. MpoCTbie pacyeTsl
nokasblBatoT — He 6onblie 160 6uT (310 (MprbnmanTentHo) npeanoxenue ¢ 14-16 cnos).

Mpn nogbope BONPOCOB TECTOB CREAYET YYUTLIBATL UX MOTUBALMIO M €CTECTBEHHbIE NPOLECCHI 3abbiBaHUs. ITO
03HavaeT u3baBneHne OT Ype3MepHoOl AeTanusaumn matepuana. Mockonbky WHGOpPMaLUs 3anoMUHAETCS B
OCHOBHOM TeM fyulle, YeM Borblue B HEW CMbICa 1 YeM Ny4lue OHa CTpykTypupoBaHa [MeneumuHek A., 1998,
TO B NPOLIECCE TECTUPOBAHWS CriedyeT BbISBMNATb HE Pa3po3HEHHbIE (haKTbl 1 HE OCHOBOMONAraLLme geTanu, a
npucyLwue matepuarny CTPYKTYpbl B MakCUMasnbHO MOTMYHbIX CMbICIOBbIX B3aUMOCBA3sX. B aTom nnaHe 6onee
NOAXOASAT CUTYaLMOHHbIE BOMPOCHI TECTOB, T.e. 3adaeTcs npobremHas cuTyauus u npeanaraeTcs BblbpaTb
ONTUManbHY CTPATErMIO BbIXOAaA.

Bonpoc motvBaumm B 0by4eHWM W, B YACTHOCTW, Mpu TECTUPOBaHUM BecbMa NpobnemaThyeH W CBs3aH C
3aMHTEPECOBAHHOCTBLIO W OXXMaaHWeM ycnexa. Cpeay CUTYaTMBHBIX MOTUBALMOHHBIX (hakTOpoB 0COBEHHO BaxHa
BEPOSITHOCTb ycrexa U nputaratenbHas 3HauumocTb 3apaun. B [MeneumHek A., 1998] npusogutca nogxog,
COrMacHoO KOTOPOMY MOTMBaLMS pesynbTata bbiBaeT camomn 60MbLIOH NpK CpeSHEM YPOBHE CROXHOCTW 3a4aun,
T.e., KOrga BeposiTHOCTb ycnexa gocturaet 50%. MoTtusaums pesynbTtata CTUMYNMpYeT 0COGEHHO CUMbHO Mpu
MocTaHoBKe 3aday W npobnem, pelueHne KOTOpbIX CTOMb Xe BEeposiTHO, Kak U HepelleHue. B TecTupoBaHum
cneayeT noabupaTb BOMPOCH! CPEAHEN CIIOKHOCTM, MCXOAS M3 OLIEHKM YPOBHS MOATOTOBKM TECTUPYEMBIX.

OPeKTUBHOCTL BOCTIPUATUS CTYAEHTOB BO BPEMS TECTUPOBAHUS TakkKe 3aBUCUT OT UX MaKCUMarbHOW
COCPefOTOYEHHOCTU B 3TO BPEMS, KOTOPas ONOCPEeLOBaHHO 3aBUCUT OT (DM3MOMNOrMYECKOrO COCTOSIHUS YernoBeka
Ha [OaHHbI MOMEHT: paboToCrnocobHOCTM, YTOMMASEMOCTM M T.4. YTOMNSIEMOCTb YeroBeka MOABEPXEHa
konebaHusm B TeueHue AHa. B [MeneumHek A., 1998] npusogutcs rpadmk konebaHus pranonornyeckon
FOTOBHOCTW OpraH13mMa (B NPOLieHTax) K aKTUBHOCTU B TeueHue 24 4acoB. «Tkuy» rU3nonormyeckon akTuBHOCTH
B TeuyeHue pabouyero mpuxogsaTcs Ha NpOMEXyTok BpemeHn ¢ 8 [o 12 yacoB. CyllecTBEHHbIM «Cnagy»
paboToCNOCOBHOCTM B TeYEHUE AHS (MOMUMO €CTECTBEHHbIX «CMagoBy ¢ 21 Ao 23 YacoB M B HOYHOE Bpemsl)
npuxoautcst Ha Bpems ¢ 14 fo 16 yacos. C y4eToM 3TWX (haKTOPOB KOHTPOMbHbIE MEPONPUSATUS, B YACTHOCTM
TECTUPOBaHWE, MO BO3MOXHOCTM [OSKHbI OPraHW30BbIBATHCA TaK, YTOObl OHM MPUXOAUIUCH HA NEpUOA
KOHLIEHTPMPOBAHHOMO BHUMaH!S, KOrAa COCPeA0TOMEHHOCTb CTYAEHTOB MaKCMMasbHa.



50 Second IYntenrnational Co-nd'r'_h.ence “Modenn (c-) Leanning_" 2007

HeueTkas mopenb oueHUBaHUA pe3ynbTaTtoB

[pyras BaxHas cocTaBnstowas 3eKTMBHOTO TECTUPOBAHUS - OOBEKTUBHbIA aHanM3 NONMyYeHHbIX AaHHbIX, B
OCHOBE KOTOPOrO JEXWUT OnpefeneHHas MOLenb OLEHMBAHWS pe3ynbTaToB. TpaauuMOHHas —cucTema
OLEHMBaHMS B paMKax [BYXNO3WLMOHHOW INOMMKM nNpegnonaraeT BbIOOp NO KaxaoMmy BOMPOCY OAHOMO
e[MHCTBEHHOrO NMPaBWUIbHOTO OTBETA C NpeanaraeMoro cnucka. B pesynbtate HakonneHus 6anoB no kaxmomy
nNpaBWUNbHOMY OTBETY WAET CBepka KonuyectBa HabpaHHbIX 6anoB C COOTBETCTBYIOLMM [yana30HOM U
BbIBEZeHMeM 0bLero 6ana 3a TecTuposanue. Mpoueaypa nerko popManuayeTcs 1 NporpaMMmpyeTcs.

Ho kpaeyronbHbIM BOMPOCOM NofobHOro TECTMPOBaHWS €CTb BOMPOC noabopa BOMPOCOB (3adad, cuTyauuit) ¢
€OVHCTBEHHO MpaBWibHBIM OTBETOM. Kakue 3HaHWs 0Oyyaemblx BbISBNSKTCS B pe3ynbTaTe Takoro
TECTUPOBaHMA? Kak MOXHO ChopMynnpoBaTh B 3afjaHHbIX YCMOBUSIX BOMPOCHI «CPEAHEN CIIOXHOCTU» ?
Mcnonb3oBaHust HEYETKON MOZENM OLEHWBAHWS Pe3yrnbTaToB TECTMPOBaHMS No3BonsieT Gonee rMbko CTaBUTL
BOMPOChI 1 CUTyaumuu, nobyxxaas CTyAEHTOB HE BCMOMMHATL OTAENBHO 3ayYeHHble (PaKTbl, @ OPUEHTUPOBATLCS B
CUTYyaUuu, BbISIBNATb HE MOBEPXHOCTHblE «[eKnapaTWBHble» 3HaHWS, a MOHWMaHWe CyTW MpOLEcCoB, WX
CTPYKTYpbI.

MycTb Xi — MHOXeCTBO NpeLCTaBNEeHHbIX B TECTE BapiaHTOB OTBETOB Ha i-i BONPOC TeCTa, i € {1..n), X-- BapuaHT

oTBeTa Ha i-ii Bonpoc, x' € X'. Al — HeueTkoe MHOXECTBO «MpaBUMbHbIX OTBETOB» Ha i-it Bompoc. Crncok
OTBETOB MO KaXAOMy BOMPOCY aHanu3npyeTcs Ha MPUHAANEXHOCTb €ro K HeyeTkoMy MHOxecTy Al 1
COOTBETCTBYIOLLE OLIEHNBAETCS (PYHKLMEN NPUHAANEKHOCTH

ex), pgeloll,  xTeX' (1)

B xopme TecTMpoBaHWS HakannueaeTcs He 6anbl, a YHKUMM NPUHALNEXHOCTM M 06Las HeveTkas oueHka A
«MMpaBunbHbIX OTBETOB» Ha MHOXECTBe OTBETOB X NpPEACTaBMNSETCA BbIMNYKNOW KOMOMHALUMEN HeyeTKuX
MHOXECTB Al ¢ (yHKLMI NPUHAANEXHOCTY BULA:

iR = D ). @

[ononHMTENbHO NpY OLEHKE BOMPOCOB MOXHO YYECTb UX KOI(MULMEHTbI BaXHOCTH, KOTOpble ByayT oTpaxaTtb
cTeneHb MX Bknaga B OOLLYK OLEHKy W TakuM obpasom audepeHLMpoBaTb YPOBHI «CROXHOCTUY BOMPOCOB.
Torga (2) nepenuwetcs B Buae:

i)=Y ), A0, Y=l @)

roe N— k03dh(PMLMEHT BaXXHOCTM i-i BONpOCa TecTal.
lMocne onpedeneHus HeyeTKoM OueHKkM no copmynam (2), (3) npoBoauTca TpaduLMOHHas npouedypa CBepku
0bLei OLeHKM C COOTBETCTBYHOLLMM AWana3oHoM W BbiBeaeHeM obuiero 6ana 3a TecTMpoBaHue.
Takum obpasom, HeuveTkas Mogenb oueHuBanus (1)-(3) npegnonaraeT kpome TPaAWLMOHHOWM NpoLeaypbl
COrnacoBaHMs AManasoHoB, B KOTOPbIX MOXeET ObITb NMpeACTaBneHa WHTErpupoBaHHas OLEHKa TECTUPOBaHMS, C
00wum 6anom no TeCTUPOBAHMIO, ONpPeaeneHHbIM B NATMOaNbHOI WKane uin cemmnbansHon wkane ECTS, ewe
1 Ceputo 3KCNepTHbIX Npoueayp Ans onpegenenus (1) no kaxagomy Bonpocy TecTa.
[ns VHTErpupoBaHns 3KCMEepTHbIX OLEHOK MOXET MCnoNnb30BaThCA OfHa M3 Npoledyp HaBedeHHbIx B pabote
[Voloshin, 2003], onpeaensitoLias KONNeKTUBHYIO OLEHKY B BIOE «Pa3MbITOM (OYHKLMW NPUHALNEXHOCTIY:
m m
W (x) = o u™a(x))m W)= oy ™ (x)) m, )
= =
r4e M — YUCNO Y4aCTHWUKOB SKCNEPTU3bI, O — KOAPPULMEHT KOMNETEHTHOCTY j-T0 3KCMepTa.
Mocne onpedeneHus pasmbITOl  (OYHKUMM NPUHAANEXHOCTW B BUOE pesynbTUPYIOLEro WHTepsana

[ ™5 (x,), 10 ™) 5 (X;)] MO KaXTOMY BAPUAHTY KAXOTO BOMPOCA MHOXECTBO (4) MPebABNAETCS MLy,
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MpUHUMaIOLLEMY pelleHre (npenoaaBaTento, NMPOBOAALIEMY TECTUPOBaHME) AMNs OKOHYaTEeNbHOro Bbibopa
(Ckansipu3aLm pa3MbIToi yHKLMN NPUHALNEXHOCTU B AUCKPETHYHO).

lNocne npoBefeHNs akcnepTHbIX npoueayp (1)-(4) npoueaypa NpoBEAEHWS U OLEHUBAHMS TECTUPOBAHNS MOXET
ObITb 3anporpaMMMpoBaHa B COOTBETCTBYIOLLLYI0 aBTOMATU3UPOBAHHYK) CUCTEMY MOAYIIBHOMO KOHTPOSS 3HAHMWNA.

ApqueKTypa CUCTeMbl MOAYJIbHOIO KOHTpoONA 3HaHUH

ApXVITeKTypHO cucrtema MoAynbHOMo KOHTpOMA 3HaHWA COCTOWUT M3 HECKONMbKMX B3aMMOCBSA3aHHbIX nogcucrtem
(MO).

rnc HaCTpOIZKVI pa6OTbI CUCTEMbI NpedHa3Ha4YeHa ans:

e MOATOTOBKA CUCTEMbl [/ KOHKPETHOM TpynMbl y4acCTHWUKOB (CO3aaHWe namku W chaina, Kotopble
NAEHTUDNLMPYIOT YYacTHWKa);

e HAaCTpOiiKa Ha CETEBYH UMW aBTOHOMHYO paboTy y4aCTHMKOB.
INC BBOAA AaHHbIX 0becneymBaeT:

e BBOA W COXpaHEHNEe NHGopMaLMM 06 y4acTHMKaX MOAYNBHOMO KOHTPONS;

¢ BbIOOp Nonb3oBaTeneM B AManoroBoM PexuMme BapuaHTa 0TBETA Ha BOMPOCH! TeCTa

e BO3BpaT K NpeablayLLeMy ANanoroBoMy OKHY C BO3MOXHOCTbH) PeAakTUpOBaHMs OTBeTa.
INC npoBepku 1 aHanu3a npeaHa3Ha4YeHa ans:

e (hopmanu3auun NpoLeaypbl BbICTABMNEHUS OLEHOK, YTO MO3BOMSIET MOBbLICUTL OGBEKTUBHOCTL MpoLiecca
NpoBeaeHNst MOAYIbHOTO KOHTPOSS.

CepsucHas MNC sknrovaer:
e CO30aHUs OTYETa Mo pesynbTaTtaM NPOBEPKU TECTUPOBAHMUS U NPELOCTABNEHNE €r0 CTYAEHTY;

e NpeaocTaBneHmne CTYAEHTY MHGOpMaLMK O KpUTEPHSIX OLEHMBaHMS paboTbl.

BbiBOAbI

HeueTkas Mogenb CUCTEMbI MOAYNBHOTO KOHTPONS 3HaHWA NO3BONSAET NMPOBOAMTb TECTUPOBAHWE C YYETOM
HEKOTOPbIX (PAKTOPOB, OMUCAHHbIX B WHXeHepHoW negarornke [MeneumHek A., 1998], kak dakTopel,
noseonsiowWwme caenatb NPOLECC KOHTPONS 3HaHW! Bonee addekTUBHLIM. MpUMEHEHNE HEUYETKMX OLEHOK AaeT
BO3MOXHOCTb MCMOMb30BaTh B TECTAX «HEMPAMbIE», CUTYaLMOHHbIE BOMPOCHI, YTO B CBOK OYepedb, N03BOMSeT
rny6xe 1 06beKTMBHEE OLIEHUTb YPOBEHb 3HAHWIA CTYAEHTOB.
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OCOBEHHOCTU 3NEKTPOHHOIO YYEEHO-METOOUYECKOIO KOMMMNEKCA
NPU BANNbHO-PEATUHIOBOU TEXHONOIMMU

Onebra Jllobosa, Hatanusa JlioboBa

AHHOMayus: B Hacmoswee epems e cpede 3MeKMpPOHHO20 0byYeHUs 6 ceeme peweHus 3aday,
nocmaenexHbix  bomoHckol  Oeknapayuel, eaxHoe Mecmo npuobpemarm  37EeKMPOHHbIE  y4EB6HO-
memoduyeckue komnnekco! (YMK). Aemopamu npednoxeHsl Hosble cocmasnsoujue YMK, Heobxodumbie 0ns
opeaHusayuu y4ebHo20 npoyecca, onpedeneHus mpydoemkocmu no Modynam u eudam 3aHsmocmu cmydeHma,
a makxe mexHonoausi onpedeneHusi pelimuHaa oUeHKU 8 KpeOumHo-ModyrbHoU cucmeme.

Knioveenle crnioga: anekmpoHHbIl  yyebHO-Memoduyeckuli KOMNIEKC, 3/eKMPOMexHUKa U 3eKmpoHUKa,
6arnbHo-pelimuHa08as mexHonoaus, kpedumHo-modysbHas cucmema.

BBegeHue

OnekTpoHHoe 0byyeHne CerofHs — 370 HeoTbeMieMas COCTaBnALas B opraHuaumn yyebHoro npouecca.
113BECTHbBI 3MEKTPOHHBIE YY4EOHMKM M MyNbTUMEOMIAHEIE aBTOPCKME Kypehbl [3anHyTamuHoBa, 1999], ceTeBble Kypehl
no oTgenbHbiM aucumnnuHam [[io6osa, 2004], BupTyanbHble nabopaTtopun W SNEKTPOHHBIE TECTUPOBAHMS,
3NEKTPOHHbIE  y4ebHO-MeToamueckne komnnekcbl (YMK), koTopble 0cOOblii MHTEpPEC NpeacTaBnsioT ¢
BXOXaeHneM Poccum B BonoHckuit npolecc.

OcHoBHasA yacTb

3apaun, nocTaBneHHble BOMOHCKOA Aeknapauuell, OpPUEHTMPOBAHHbIE Ha eauHoe obpasoBaTenbHoe
NPOCTPaHCTBO, CO3AaHNe BO3MOXHOCTEN ANs rnbkux 0bpasoBaTenbHbIX TPaeKTopui, TPEOYIOT HOBbIX MPUHLMMOB
opraHusauum y4ebHoro npouecca, ero BCeoBbemriowen KOMMboTepU3aLnn, HauuHas C OPMUPOBaHMS
WHAMBMOYaNbHbIX Y4ebHbIX nnaHoB. KnoYeBbIM MOMEHTOM B efuHoi 0bpa3oBaTernbHOM cpede SBMSETCS
MOZYNbHOCTb 06pa3oBaTenbHOM nporpammbl M- GannbHo-peinTuHroBas TexHonorus (BPT) OueHKM 3HaHui,
cornocTaBMmast B pasHblx 0bpasoBaTerbHbIX Cpeaax.
Paspabotka npuHumnos BPT Ha npumepe 06LenpoeccuoHanbHoM  OUCUMMAMHEL  «QNEKTPOTEXHUKA 1
3MEKTPOHMKAY, A TakKe M3MEHEHWS, CBSA3AHHbLIE C BBEAEHWEM 3TOW TEXHONOTMM B y4ebHbIN npouece, U cTanu
OCHOBHOW 3aa4ei aBTOPOB.
OcHoBo# opraHu3aLmmn npouecca 0byyeHus no gucuymnnmHam yyebHoro nnaHa sensetca YMK, coctasnsoLymmm
KOTOPOro AOIKHbI BbITb:

— paboyas nporpamMma;
KypC Nexwuuit;
NabopaTopHO-NPaKTUYECKUE 3aHSATUS;
camocTosTenbHas paboTa;
TECTbl AN CAMOKOHTPONS;
nuTeparypa;
rnoccapui.
Mpu 6annbHO-penTUHrOBOM TexHomorun Bce cocTaenstowme YMK gomkHbl BbiTb OPUEHTUPOBAHEI HA MOZYMM
pasHbIX TUNOB W YpoBHei. [ins obLienpodeccoHanbHON AUCUUIIMHBI 3TO OCHOBHOM WM NOAAEPKMBAOLLMIA TUMbI
mozynen 6a3oBoro u npogsuHyToro yposHen. OcHosor HoBoro YMK formkHa CTaTh MOAyNbHas nporpamma, B
KOTOPOM MpefcTaBeHa CUCTEMA OnpedeneHus pedTuHra 3HaHuin. C 3ToW Uenblo npegnaraetcs Tabnuua
COOTBETCTBUSI TPYAOEMKOCTW OCBOEHWSI OCHOBHbIX MOZYNei AUCUMMAWHBLI (B Yacax) u konuyectBa 6annos
ncxoas u3 100-6annbHo penTUHroBON cucTeMbl (Tabn. 1).
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Tabnuya 1
CooTBeTCTBME TPYAOEMKOCTH, 3a4eTHLIX eAMHUL, U Konu4ecTBa 6annos No MOAYNAM U BUAAM 3aHATOCTU
Ne | HaumeHoBaHue mopyns TpynoemkocTb, Bupbl 3aHsATOCTH, Yackl/bannbl
CP (nogrotoBka,
yacbl/3.e./6annbl Nekuynu | NIN3 PIP, KP v np.)
36 8 11 8, PrP-15
1 OcHoeHble noHsTUs. CTpyKTYpa Kypca. 10
A ~ b
HamnmM3 1 pac4eT SNEKTPUYECKUX Lieneil 2 4 5.5 125
36 6 10 8
) TpexdasHble Lenu. 10
Yo u <A ’
OcHoBHble coeanHerns «Y» U «A» g 3 50
5 36 6 12 8, KP-30
AHanms v pacyeT MarHUTHbIX Lieneit.
3 TpaHcopmatopbl 1.0
24 3 6,0 15
Pa3HOBMAHOCTY 3. MaLLH, MX paboune 36 8 10 8
4 | napameTpbl W 3KCMyaTaLUMOHHbIE 1,0
XapaKTepuCTUKM 9 4 5,0
26 6 8 8
5 | OCHOBbI NEKTPOHMKM 0,72
7 3 4
Beero 170 / 4,72 34 51 40 45
70 17 25,5 27,5

CornacHo pekomeHgauuam cneunanuctos, 13 100 6annos cuctembl peittuHra 30 6annoB crnegyeT OTHECTH Ha
KOMMIEKCHbIN TECT UMK 3K3aMeH (N0 TPaaWULMOHHON CUCTEME), TOr4a TEKYLLMEe BIUAbI 3aHATOCTU cTygeHTa ByayT
oueHeHbl B 70 Gannos. lMpu 3TOM NOCELLEHME NEKUMA U UX Hamuuve, a Takke Apyrue Buabl 3aHSTOCTM
pekomeHayeTcs oueHuBath B 1 6ann Ha 2 yaca. Cregyet obpatuTb BHUMaHWe Ha cooteeTcTBue bPT gpyrum
CUCTEMaM OLIEHKW pesynbTaToB AeATeNbHOCTH CTyaeHTa (Tabn. 2).
lMpencTaBnseT UHTEpEC B pamkax KpeauTHO-MOZYIbHOM CUCTEMbI rpada «TpyAoeMKocTby B Tabn. 1 — B nnaxe
COOTHOLLIEHUS €€ C 3a4€THbIMM eaUHULaMM UK KpeauTamn B LenoM No AUCLMMNIUHE cornacHo y4ebHoro nnaqa
1 no BblgeneHHLIM mogynam. OfHa 3a4eTHas eauHULa NPUHATa paBHOW 36 akageMUYeckuM yacam:

1 kpeauT = 1 3.e. = 36 Yacos.

Tabnuya 2

CootBeTtcTBME OannoB peﬁTuHra 6yKBeHHbIM M YUCNOBbIM OLIeHKaM

BykBeHHbIe OLeHKM Yucnogas oueHka
Bannei
CLUA EC Poccus
96-100 A
91-95 A A (oTnnyHo) 5
88-90 B+
8487 B B (oueHb xopoLwo)
81-83 B- 4
78-80 C+ C (xopoluo)
14-17 c
7-73 C—
D (yooBneTBOpUTENEHO
68-70 D+ va P ) 3
64-67 D
61-63 D- E (nocpepcTeeHHo)
0-60 F F 2.1
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3akniouyeHue

KomnnekcHbIN TECT Kak HoBast coctaBnAaroLasn YMK Tpe6yeT AONONMHNTESNBHO I'IpOpa60TKVI Ha COOTBETCTBUE
YPOBHA AOCTUXEHUA PASNNYHBIX KOMMNETEHTHOCTEN.
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METOAWUKA NPOBEAEHUSA YYEBHbIX 3AHATUI
C NPUMEHEHUEM KOMBUHUPOBAHHbIX AUOAKTUYECKUX
WHTEPAKTUBHbIX NPOrPAMMHBIX CUCTEM

Makcum Monbckuun

AHHOMauyus: PaspabomaHa Memoduka npuMeHeHUs KOMOUHUPOsaHHOU Oudakmu4eckol UHMepakmugHoU
npo2paMMHOU  CUCMEMbI N0 37IEKMPOMEXHUYECKUM QuCyunIuHaM U nodmeepxdeHa B03MOXHOCMb €€
npumeHeHuss 0ns obecneyeHus KoMniekca pasfuyHbix UG08 yyeBHbIX 3aHAMUL: NEKUYLOHHbIX, NPaKMUYeCcKUX,
n1abopamopHbix, — a makxe Ons opaaHu3ayuu camocmosmernsHol pabomsi cmydeHmos. [aHHas memoduka
obecneyusaem opeaHusayurw  penpodykmusHol  (y3HagaHue U gochpousgedeHue) U npodykmueHoU
aspucmuyeckoll  y4yebHO-no03HagamenbHOU OesMmeNnbHOCMU  yqawuxcs 8 yCrogusx nocmeneHHocmu U
3agepuwieHHoCMU 0byyeHus npu 3aMKHYMOM HanpaseHHoOM asmoMamu4yeckoM ynpaeeHuu.

Knioyesble cnmoea: nekyus, npakmuyeckoe 3aHamue, camocmosmesibHas paboma  cmyOeHmos,
KOMOUHUpOBaHHas  Qudakmudeckass UHMepakmueHasi npospamMMHas — cucmema, penpodykmugHas U
npodykmueHas y4ebHO-no3HasamesibHas OesimesibHOCMb.

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

BBepgeHue

[Mpobnema pauuoHanbHOTO  UCMONb30BaHUs  WHGOPMALMOHHBLIX  TEXHOMOrMA B y4ebHOM npouecce Ha
CETOAHSLLHMA OeHb SBNSETCS Hambonee BaxHOW B neparoruke. KomnnekcHoe vcnonb3oBaHue TakuX CpeacTs
AN MeToamdeckoro obecrneyeHnss pasnuyHblX BMAOB Y4ebHbIX 3aHATWA B Hambonee LWMPOKOM acnekTe
noaTeepxaaetcs uccnegoeaHusmn W.B. Pobept [Pobept, 1994], a ons obnactu obLeTexHUYeCKknX AMCLMNINH
— pabotamu C.B. MaHtokosoit [MaHiokosa, 1998] u J1.X. 3aiHyTanHoBow [3aitHyTamHOBa, 1999

Ha kadegpe 9nekTpOTEXHWKM ACTpaxaHCKOro rocydapCTBEHHOMO TeXHUYeCcKoro yHusepcuteta (ArTY)
paspaboTaHa KOMOWHWpOBaHHas  AMOAKTUYECKAsl WHTepakTMBHas nporpammHas  cuctema  (KOMIMC),
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ucnonbaylowasacs A1 NPOBEdEeHUS  NEKUMOHHbIX, MpakTudeckux, nabopatopHblx 3aHatui u CPC
(camocTtositensHon pabotbl cTyaeHToB). KOWIMC obecneunBaeT 3amkHyTOe HanpaBneHHOe aBTOMATUYECKOE
yNpaBrneHne Kak PenpoayKTWBHOM, TaKk W NPOAYKTWBHOM  3BPUCTMYECKOW  y4ebHO-No3HaBaTENbHOM
[EATENbHOCTBIO YYaLLMXCS.

PaCCMOTpVIM METOAMKY NPUMEHEHNA AAHHOW CUCTEMbI NO ANEKTPOTEXHNYECKUM aucumMninHam anga opraHnsauinm
1 nNpoBedeHnA pa3niyHbiX BUO0B 3aHATUI

JleKuMOHHbIe 3aHATUSA

Mpn TPaAMLMOHHOM TEXHOMOMMM OOYYEHMs B BY3€ NEKLUMM CUMTAlOTCS Haubornee BaXHbIM M OTBETCTBEHHbLIM
BMOOM Yy4ebHbIX 3aHATMI, 4TEeHMe TneKkund [oBepsieTcs Hawbonee 3pyaMpoBaHHbIM - M OMbITHBIM
npenogasatenam. Jlekums cogepxut 6omnbwon obbem HOBOro yvebHOro Matepuana, npegbsBNSEMOro
ctygeHtam. OgHako npenogaBaTenb Npy Tako hopMme 3aHATUI «<MCMONb3yeT Pa3OMKHYTOe ynpaBneHue B
paccessHHOM MH(opmaumoHHOM npouecce» [becnanbko, 2002, ¢. 181]. BcneacTane 3Toro NeKUMs He MOXET
npeTeH[oBaTb Ha 0becneyeHne KayeCTBEHHOMO YCBOEHNS yyalLMMmncs y4ebHO-No3HaBaTeNbHOM AedTeNbHOCTM.

Mexgy Tem, cornacHo B.l1. Becnanbko, gaHHas copma obyyeHus npurogHa [Ans COo3gaHus HavanbHOM
OPMEHTUPOBKU B U3y4aeMOi aucumuniuHe. YCBoeHue y4ebHO-No3HaBaTENbHON AEATENbHOCTM B TaKUX CRyyasx
COOTBETCTBYET MEpBOMY YPOBHIO  (y3HaBaHWe). CnepoBaTenbHO, TpPaguLMOHHAs  NekuMs  LOMkHa
CNONb30BaTLCS NPENoLaBaTeNsAMM Ha HavanbHbIX 3Tanax obyyeHus.

B HacTosiee Bpems BO MHOMMX By3ax WMEIOTCA CrieunanbHO OCHALEHHbIE NEKLUMOHHbIE ayauTopuu,
obecneynBaroLLMe COBPEMEHHYIO KOMMBIOTEPHYH NOAAEPXKKY AaHHOro Buga 3aHatuin. B pabotax [Kasakos u ap.,
1995; 3agopoxHbid, 1997; 3anHyTamHoBa, 1999] pacCcMOTpeH OMbIT OpraHW3aunW NEKUMOHHbLIX 3aHATUIA B
ayauTOpWM, OCHALLEHHON MynbTUMeauMa-npoekTopoM. MoguepKUBaeTCs aKTUBM3aLUMS BHUMAHWSA yJalluxcs 3a
CYeT AEMOHCTPALMM Ha 3KpaHEe KPAaCcOYHbIX, HarnsaHbIX U ABUKYLLMXCS M300paxeHuit.

B AcTpaxaHCKOM TrOCyAapCTBEHHOM TexHUYeckoM YHuBepcuteTe (AITY) Takke WMelOTCs cneumarnbHble
ayauTopuKM, OCHALLEHHble MyNbTUMeaWa-NpoekTopamy, rae NpOBOAATCS MEKUMOHHble 3aHaTus. MHorve
npenogaeaten NOAroTaBNMBAOT MHTEPAKTUBHbIE Mpe3eHTaLum, paspabaTbiBaeMble Yalle BCEro C MOMOLLbH
npunoxexus PowerPoint. Co3aaHHas B pamkax Hactoswero uccnegosanns KOMMNC no anekTpoTeXHUYeCKuM
ONCUMNIIMHAM MPUMEHSIETCA HaMU Ha NEKUMOHHBbIX 3aHATUSX B ayaMTOPUSX, OCHALUEHHbIX MynbTMMeaua-
npoekTopamiu.

[MpoBegeHWe nNeKUMOHHbIX 3aHsaTUiA ¢ nomowpbto KOWMC ycunvBaeT ponb  OMAAKTMYECKOTO MpUHUMNA
HarnsigHocTM  obyveHns. [lpy  3TOM  NOMUMO  WIMIOCTPATUBHOM  (DYHKUMM  KOMMBIOTEPHON  rpachuky,
obecneuvBaroLien y3HaBaeMoCTb M300paxaemblx OOBLEKTOB, HaMM YYWTbIBANUCb TakKe ee KOrHWUTMBHbIE
(OYHKLMM, MO3BONSIOWME UCMOMNb30BATh OAMH U3 BaXHEMLUMX MO3HABATENbHbIX MEXaHU3MOB YErOBEYECKOro
MbILLMEHNS — CMOCOBHOCTb MbICIUTL CAOXHBIMIA MPOCTPAHCTBEHHbIMM 0Bpasamu. [1ns aneKTpoTEXHUYECKUX
AMCUMNINH AaHHbIA NOAXOA MMEeT BaHOe 3HauyeHue, T. K. pedb uaeT 06 uanoxeHun abCTpakTHOro y4ebHoro
MaTtepuana BbICOKOro YPOBHS CIIOXHOCTH.

Haww onbiT nokaseizaeT cnegytowme goctouHctaa KOWIMC npu npoBegeHNn NEKUMOHHBIX 3aHATUN:
o yBENMYeHMe obbema y4ebHON HGopMaLmK;
 pacLMpeHne CpeacTB HarnsgHOCTH;
«  BO3MOXHOCTb JEMOHCTpPaLMW BUPTYanbHbIX N1aBopaToOpHbIX SKCMEPUMEHTOB.

Ewe pa3 nogyepkHeMm, YTO MNeKUMS He rapaHTUpyeT Y4alMMCs BbICOKOTO YPOBHS YCBOEHWS y4ebHo-
nosHaBaTeNbHOM AesATenbHOCTU. B CBA3M C 9TUM [JaHHble 3aHATUS Mbl paccMmaTpuBaeM Kak CpeacTBO
OpraHusauuMy Ha4yasnbHON OPUEHTUPOBKM MPU U3YYEHUM TOW U UHOW TeMbl OUCLMNAMH SNEKTPOTEXHUYECKOrO
Umkna. B pamkax nekumoHHbix 3anatuin KOWIMC npumeHsieTcst HaMM Ha HavarbHbIX aTanax 00yyeHus.
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MpakTyeckue 3aHATUA

Ha npakTMyeckux 3aHgTUSX MPOUCXOAMT CYLLECTBEHHOE MOBbILIEHWE aKTUBHOCTM Y4ebHO-NO3HABATENbHOM
JEATEeNbHOCTM yyalumxcs. PaccmoTpum METOAMKY NPOBEAEHWS MPAKTUYECKWX 3aHATUA C WUCMONMb30BaHUEM
KOWMC, oTpaxeHHY0 Ha pUCyHKe.

[MpaKkTuyeckme 3aHATUS NPOBOAATCA B AWMCANENHbIX knaccax yHuepcuteta. [pu atom Heobxogumo, yTobbl
Kaxabli yyalmmcs pabotan 3a KOMMbIOTEPOM WHAMBMAYanbHO. Kak npasumno, 9T0 AOCTUraeTcs 3a CueT
NpoBeaeHns 3aHATMI B noarpynnax (no 12-15 yenosex).

PaccmoTpum MeToauKy MPOBEAEHMS MpaKkTYeckoro 3aHsTus Ha npumepe KOWMC «YeTbipexnontoCcHUKMy.
CopaepxaHue BKITIOYAET CreaytoLme Tembl:
1. OnpegeneHune YeTbIpexnonocHMKa.

2. YpaBHEHWS YeTbIPEXMOHOCHMUKA.

Hauano samare

3. OkcnepumeHTarnbHoe onpeseneHue Hezropesat:

A-napameTpos. TESPATITECKODD
4. OKBMBANEHTHbIE CXEMbl YEThIPEXMONKCHIKOB. i
5. CoeanHeHUs YeTbIPEXMOMKOCHUKOB. 1
6. MepenaTouHas yHKUMS YETbIPEXMONKCHNKA. Bumomemoe o |
Mocne 3anycka KOWMC «4YeTblpexnomoCHUK» Ha TRPEOrG FRORKA
3KpaHe NOSIBNSAETCS TUTYNbHbIA FIUCT, HA KOTOPOM —
UMEIOTCA 1B KHOMKN: «BbIGOp TeMbl» 1 «CBeaeH!s omera z 4
0 nporpamMme». lNpu HaxaTun Ha KHOMKy «Bbibop
TEMbI» yYallMACs NonyvyaeT BO3MOXHOCTb NEPENTH
K TOA WM WMHOW Teme W3y4yaemoro paszdena B S | e 1p’“;mmmm
«YeTbIpexnomnCHUKAY. seethe e

. . enoumocT () T

B cooTBeTCTBUM C npeanaraeMon  METOAMKOM
MNPOBEJEHUs  3aHATMA  (pUC.)  MperogaBaTenb ez 4
npeanaraeT yyawymcs NoBTOPUTL TEOPETUYECKUI
MaTepuar, U3y4eHHbIA Ha NeKUMK, HanpuMep Temy — —
«YpaBHEHWNS1  YETLIPEXMOMIOCHMKAY.  Yualynecs S LT pr—
KpaTko B TeUEHME  HECKOMbKMX  MUHYT I S—
NpOCMaTpUBalOT  COAEPXaHWe  [aHHOA  TeMmbl
(OCHOBHblE MOHATMS, MeToAbl WA POPMYTIbI, 1°mm54
HeobxoguMble ANns PeLLeHuns 3a4aHun). Kosen raam
MosTOPMB HeobXoaMMbIN TEOPEeTUYECKUI Pvc. MeToguka npoBeaeHns NpakTMYecKoro 3aHsTus ¢
MaTepuar, yvalmecs NepexoasT K BbIMONHEHWO MCNonb30BaHNeM KOMOVHUMPOBAHHOW ANLAKTUYECKON
MpaKTUYeCKOro  3afaHusi,  COOTBETCTBYHOLLETO NHTEPAKTUBHON NPOrPaMMHOM CUCTEMBI MO
nepeomy YPOBHIO YCBOEHMUS y4ebHo- SNEKTPOTEXHNYECKUM ANCLMNIIMHAM

no3HaBaTenbHOW  AEATENbHOCTU  (Y3HaBaHue).

Borpocbl M 3apaum nepBoro YpoBHS CIOXHOCTM

SBNAOTCA  CaMblMM  MPOCTbIMM M MOTYT paccMaTpuBaTbCi B KayecTBe [OMONHEHUs K MOBTOPEHWHO
TeopeTuyeckoro Mmarepuana. OCHOBHOE WX HasHayeHWe — y3HaBaHue ydalumucs y4ebHoro matepuana,
npesBapuTENbHO U3YYEHHOTO Ha NEKLK.

Kaxgomy CTyaeHTy BblAaeTcsl WHAMBMLyanbHOE 3afaHue, COCTosiee M3 LeCTM CryyaiHbiM 06pasom
nogoGpaHHbIX BONpocoB. Kax/ablit BOMPOC MMEET HECKOMNbKO BapuaHTOB OTBETA, CPeaM KOTOPbIX OAWH BEPHBIN.
CueHapuil WHTEpaKTMBHOrO Yy4ebHOro auanora npeanonaraeT OAHO3HAYHYIO PEeaKUMio Ha Kaxdbld OTBET
yyallerocs: NoATBEPXAEHNE NPaBUMLHOCTY €ro AEACTBUS WM BbiAady MOACKA3KM B Cnyyae owmbku. OgHako
MonyuuTb MPOXoaHoi 6ann (oueHka = 4) ons [onycka K 3afaHusiM BTOPOTO YPOBHS BO3MOXHO ML B TOM
cryyae, ecrnv npaBurbHO 0TBEYaTb Ha BCE BOMPOCHI B OCHOBHOM C NEPBOM NOMbITKN 1 63 N0ACKA30K.
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HanomHum, 4TO OLeHKa YpOBHS YCBOEHUSI y4ebHO-No3HaBaTENbHOM AesTtenbHocTh [becnanbko, 2002] gonxHa
OCYLLECTBNATLCA C NOMOLLBbI Ko3ahduLmeHTa ycBoeHus Ky, onpedensemoro OTHOLIEHUEM YUCna MpaBUIbHO
BbIMOMHEHHBIX YYaLUMMCS CYLLECTBEHHbIX Omepauuii «m» (OeNCTBUMIA, BbINOMHSEMbIX AesTeneM W Begylmx K
BOCTVKEHWNIO Lienn OesTenbHOCTH) K 0BLLeMy YMCry CyLLECTBEHHbIX onepauui «m» B 3agaHuv: Ky = n/m. Mpn
3TOM YCIOBWIO 3aBEPLUEHHOCTM 0OYYEHUs HA TOM MMM MHOM YPOBHE COOTBETCTBYET 3HaueHue Ky 2 0,7.

B pamkax KOWMC npousBognTCsl Bbigaya OUEHKM MO MSTMOANMbHOM Lukane. OTO CBS3AGHO C TEM, 4TO
BOMBLUMHCTBY YYaLLMXCS MOHATEH UMEHHO Takow noaxoA. Mpn aTom oueHke B 4 Banna COOTBETCTBYET 3HAYEeHMe
koadpomumeHTa ycsoeHus Ky = 0,7. Npu 3aBepLUueHnn BbINOMHEHUS 33faHns yJalleMycs BblJaeTCs OLeHKa C
y4eTOM 0BLLEro ymucna BONpoCOB, KOMMYECTBA NPaBUIbHLIX OTBETOB U YMCNA NOMbITOK OTBETA HA OAMH U TOT Xe
Bonpoc. Ecnum yvawumiica nonyyaet oueHky meHee 4-x 6annos (Ky < 0,7), To npenogasaTesic PeKOMEHAYET emy
CHOBa MOBTOPWUTL TEOPETUYECKUIA MaTepuan, a 3aTeM elle pas BbiNoMnHUTL AaHHoe 3afaHue. B cnydae, korga
oueHka coctaenseT 4 6anna v sbiwe (Ky = 0,7), y4allmincs nepexoanT K BbINONHEHNIO NPAKTMYECKOro 3adaHus
BTOPOr0 YPOBHS CIIOXHOCTM!.

PaccmoTpeHHas Bbiwe popmMa NOCTAHOBKM MPaKTUYECKWX 3aAaHuid, a MMEHHO BblIGOp OAHOTO M3 BapWaHTOB
OTBETa, YCTYMaeT Mo CBOEW Neaarornyeckon aQeKTUBHOCTY TPAQULMOHHON (DOPME NOCTAHOBKM y4ebHbIX 3apay
B Kypce OreKTPOTEXHUYECKUX AMCUMNAMH. Tak, Hanpumep, B LIMPOKO M3BECTHbIX COOpHUKax 3aday no
3NeKTpoTEXHNYECKMM aucumnimHam [beccoros, 2000; LWebec, Kabnykosa, 1990] Mbl CTankuBaemcs ¢ OrpOMHbIM
KONMWYECTBOM 3afaHui, pa3paboTaHHbIX Ha BbICOKOM METOAMYECKOM YPOBHE, PELLEHME KOTOpbIX NpeanonaraeT
NCMOMNb30BaHNE TEX WM UHbIX 3aKOHOB, METOAOB MMM MPUEMOB W COMPOBOXAAETCS 3HAYNTENbHBIM 0OHLEMOM
BblYMCNEHU. BOnbWMHCTBO Takux 3agady, C TOUku 3peHns paboTbl [Becnanbko, 2002], NpUHLMNMANBEHO MOXHO
pa3buTb Ha ABe rpynnbl:

« TWMOBble 3aAayMu, YCMOBMS KOTOPbIX [JOMYCKAKT HEnocpencTBEHHOe NPUMEHEHMEe YCBOEHHbIX
anropuTMOB, NpaBuI UK GOPMYN AN UX PELLEHNS:;

o HeTUNOBble 3agaun, Tpebywlme OT Yyyallerocs MPUMEHEHUS pPaHEE U3YYEHHbIX 3HaHWA B
HecTaHOapTHbIX cuTyauusix. Mpu aTom yyawmincs npeobpasoBbiBaeT UCXOAHbIE YCMOBUS 3adaqm, YTobbl
CBECTW MX K TWMOBbIM METOAAaM pelleHus. Takas y4ebHO-MosHaBaTenbHas AedTernbHOCTb HassaHa
3BPUCTUHECKON.

Ha npaktudyeckux 3aHsTusix B pamkax KOWMC Hamu Takke NpemycMOTPEHbl TUMOBbIE U HETUMOBbIE 3aaHus.
Mpu 3TOM TUMOBbIE 3a[a4N OTHECEHBI KO BTOPOMY YPOBHIO CMOXHOCT BBUAY COOTBETCTBUS X BTOPOMY YPOBHIO
YCBOEHUs! y4eBHO-NO3HABATENbHON [AESTENbHOCTU (AnropuTMiUYeckast AesTENbHOCTb). B cooTBeTCTBUMM C
METOAMKOM MPOBEAEHUS MPAKTUYECKOrO 3aHSTUsS (PUC.) MPUCTYNKTL K BbINOMHEHWIO TUMOBbIX 3a4ay yyaluiics
UMeeT NpaBo Mocre Nory4eHns NPoXoLHoro G6anmna Ha nepeoM yYPOBHE.

Mporpamma BblfaeT KakhoMy yyallemycsi WHOMBMAyarnbHOe 3afaHue (Hanpumep, «OKBMBArEHTHbE CXEeMbl
YeTbIPEXNONICHUKaY). BapnaTWBHOCTL 3afaHWi BTOPOTO YPOBHS 0BeCneunBaeTCsi CryyailHbIM  BbIGOPOM
AMNEKTPUYECKMX CXEM M X NAapamMeTpoB.

Mpw BbINOMHEHWM 3a[jaHNSt BTOPOTO YPOBHS CIOXXHOCTY MHTEPAKTMBHbIN Y4eOHbIA AUanor conpoBoxXaaeTcs
noonepauMoHHbIM KOHTponem Bcex aeictBui yyaweroca. KOMUMC KoHTponMpyeT kaxabli Lwar obyyeHuns u
onepaTMBHO (POPMMPYET  KOHKPETHbIE KOPPEKTMPOBOYHbIE ODyvalolme BO3AEHCTBMS  (AeKnapaTuBHas
obpaTtHasi cBA3b).

[ins BOCTWXKEHNS NOCTaBMNEHHON Lienn yYaLLMics CNeayeT CTPOro YCTaHOBIIEHHOMY anropuTMy peLleHus 3afaun,
3amnoXeHHOMY B nporpamme. VckniodaeTcs nobas BO3MOXHOCTb BbIGOpa MHOMO NyTH pelueHust. Takum oGpasom,
Bnarogaps XecTko YCTAHOBMEHHbIM TpaHuLaM y4ebHO-N03HABATENBHON AESTENbHOCTU YYallMicsl ycBamBaeT
OCHOBHbIE anropUTMbl 11 CNoCoBbI PELLEHNS TUMOBLIX 3a4a4 3NEKTPOTEXHUYECKIX AUCLMMIUH.

Mo 3aBepLUEHMI PacYETHOTO 3afjaHus BTOPOTO YPOBHSI CMOXHOCTY C OLEHKOM MeHee 4-x Ganmnos yyalemycs
PEKOMEHAYETCS elle pa3 MOBTOPUTb TEOPETUYECKUI MaTepuan, a 3aTeM CHOBA BbIMONHUTL 3aAaHWe AaHHOro
YPOBHS. B criyyae ycnewHoro 3aBeplieHMst JaHHOTO 3afaHus (OleHka cocTaBnsieT 4 Ganna unu Bbilue)
yyalLLMACS MOXET NMPUCTYNNTL K PELUEHMIO HETUMOBbIX 3afay.
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HeTunoBble 3agaun OTHECEHBI K 3aAaHNAM TPETbEro YPOBHA CITOXHOCTU, T. K. COOTBETCTBYIOT TPETbEMY YPOBHIO
YCBOEHNA yqeGHo-nosHaBaTeanoM 0eATENbHOCTU (SBpI/ICTVIquKaﬂ ﬂ,eFITeJ'IbHOCTb).

lMpaKTuyeckme 3afaHus 9BPUCTUYECKOTO YpoBHS npegycMoTpeHbl B KOWMC «YeTbipexnoniocHukuy ans Tembl
«MepepatoyHast  (PYHKUMS  YeTbIPEXMOMKOCHMKA». 3[ecb ydvallemycs npefocTaBnseTcs  BO3MOXHOCTb
CamMOCTOSITENbHOMO BbIGOpa CXEMbl 3MEKTPUYECKON Lien AN UCCNefoBaHWs M MpPOM3BONBHOMO 3adaHuns ee
napameTpoB. Yyaluiics Bnpaee BblOMpaThb Takke yaobHbIA ans Hero nyTb pewerns. KOUMC He orpaHuunBaeT
ero ceobogy aencteuin. MHTepakTMBHbLIA Y4eOHbIN Auanor conpoBoXAaeTca yxe 60nee YKpyNMHeHHbIM
NO3TanHbIM KOHTPONEM AEUCTBUI yyaLlerocs.

[poMeXxyTOuHble pe3ynbTathl, MOMyYaeMble Y4aluMMCcs MO XOZy BbIMOMHEHWS — 3afaHusi, OH BBOAUT B
cneumansHble nons KAWMC, roe npoucxogut nx npoBepka. Ha OCHOBaHWM 3TUX MPOMEXYTOYHbIX PE3ynbTaToB
(ecnn oHu yKrnaablBalTCA B JOMYCTUMbIE MHTEPBArbI), HA 3KpaHe B aBTOMATUYECKOM PEXUME CTPOMUTCS rpadmk
YaCTOTHOW XapakTepUCTUKW MCCriedyeMon 3NeKTpUYeckon Lenn. B criyyae gonyuleHus owmbok Ha rpadmike
MOXHO YBWOETb OTKMNOHEHWE MOSyYEHHbIX PE3ynbTaTOB OT 3TaNOHHbIX 3HAYEHWA W CKOPPEKTUPOBATL CBOH
AEeATeNbHOCTb.

Takum 0Bpasom, yyaliemycs NpefocTaBnseTcs BO3MOXHOCTb CaMOCTOSTENbHO AeNnaTh BbIBOAbI OTHOCUTENBHO
NPaBUNBHOCTV XOAA PELLEHNS MOCPEACTBOM BU3yann3aLmn Ha 3KpaHe PacXOXAEHUs pesynbTaToB, BBEAEHHbIX
WM CaMUM, W 3TamnOHHbIX 3Ha4eHuiA. MporpamMma, B HEKOTOPOM CMbICIE, YKa3blBAET Y4alleMyCsi «B HEsIBHO
hopme» ero BO3MOXHbIE OLUMOKM (BM3yanbHO-CYIreCTUBHasA o0paTHas CBA3b).

Ha sakniounTencHoOM 3Tane Ha SKpaHe MOSIBNISIETCS 3TaNOHHbIA rpaduk, NporpaMmma OLEHUBAET OTKIOHEHMe
pe3ynbTaToB, BBELEHHbIX CTYAEHTOM, OT 3TanOHa M CTaBUT WTOTOBYIO OLIEHKY.

Mocne ycnewHoro BbIMONHEHUS yqalyMMCs 3afaHnst TPETLETO YPOBHS CIIOXHOCTY (OLeHKa 4 6anna unu Bbiwe)
npoLecc 00y4eHnsi B paMmkax AaHHON TeMbl MOXHO CYMTaTb 3aBEPLUEHHbIM. B NPOTMBHOM cryyae (OLeHka MeHee
4-x GannoB) yualiemycsi pekOMeHZyeTCsi BHOBb MOBTOPUTb TEOPETUYECKMA MaTepuan, a 3aTem elle pas
BbINOMHUTL 3a4aHNst AAHHOTO YPOBHS.

Takum obpasom, nokazaHo, YTO MeToAMKa NPOBEAEHUS NPAKTUYECKOTO 3aHATMSA (CxeMa npefcTaBneHa Ha puc.)
c ucnonbsoBaHnem KIOWMC no anekTpoTexHuyeckum gucuunnuHam paspabotaHa ¢ y4eToOM yCnoBUM
NOCTENeHHOCTN U 3aBepLIeHHOCTN 00y4YeHUs. [10CTENEHHOCTb 03HAYaEeT, YTO HU OOUH YPOBEHb YCBOEHWS He
MOXeT ObITb NponyLLEeH B xoae 00y4eHms. Yuallmiics B NpoLecce peLleHnst MpakTUYeCcKnX 3afaHni NocTENEHHO
NepexoaunT OT NPOCTbIX 3aday K 6onee crnoxHbIM. 3aBEPLIEHHOCTb 03HAYaeT, YTO Ha KaX4OM YPOBHE YCBOEHMS
y4ebHO-N03HaBaTENbHON AEATENBHOCTH OLEHKA JOMKHA COCTaBNATbL He MeHee 4-x 6annos.

Heobxognmo 0TMETUTb porb MpenogaBaTens Npyu OpraHM3auui NpPaKTUYECcKUX 3aHATUNA C WUCMONb30BaHUEM
KOWMC no anekTpoTEXHUYECKM AUCLMMIIMHAM:

o 00BACHWTL B Havane 3aHATus 06beM M CoaepkaHue 13y4yaemoi TeMbl, 06paTUTb BHUMAHWE Ha MOHATUS,
onpegenexns, ¢opMynbl U MeTodbl M3 TEOPWW, KOTOpble MOrYT MPUrOAUTLCS B MPOLECCe peLueHus
3a0aHun;

o KOHTPONMPOBATb BO BPEMS 3aHSATUS BbINOMHEHUE YCIIOBWUIA NOCTENEHHOCTU U 3aBEPLUEHHOCTI 0ByYeHNs.
YyebHo-no3HaBaTeNbHas AEATENbHOCTb YYaLUMXCH Ha MPaKTUYECKOM 3aHATUM AOMKHA MPOMCXOAWTb B
COOTBETCTBUM C METOAWKON, NPELCTaBIEHHON Ha pUC.;

o KOHCYNbTMPOBaTb BO BPEMS 3aHATMS Y4alUMXCs MO BOMPOCaM, CBSA3aHHbIM C mpasunamn paboTbl no
nporpamMme. BHuMaHue yyalyerocs BO BpeMS 3aHATUS JOMKHO OblTb COCPEAOTOYEHO MPEUMYLLECTBEHHO
Ha n3y4yaemon Teme.

B uUenom [fesTenbHOCTb npernogasaTenss MpU MCMOMb30BaHWW Ha npaktuyeckux 3anstuax KOMUMC no
9NEKTPOTEXHUYECKUM AMCLMMIIMHAM 3HauuTenbHO obneryaetcs. EMy He Hafo 3aHUMaTbCst (HOPMUPOBAHMEM
WHOMBMAYaNbHbIX YY4eOHbIX MPaKTUYECKMX 3adaHui, T. K. uX aBTomatudyecku reHepupyet KOWMC, a Takke
MPOBEPKON PELLEHMI YYaLLMXCa — ka4ecTBO npoBepku, ocylectensiemon KOWMC, okasbiBaeTcs HECPABHEHHO
Bbiwe. H1 ognH npenopasatenb (U3NYECKM HE CMOXET 06eCneqnTb Takom 0Bbem KOHTPONs, B OCOBEHHOCTY
NPOBEPKY YUCTIEHHBIX 3HAYEHWIA.

Takum obpa3zom, npumeHeHne KOWIMC Ha npakTnyeckux 3aHsTusIX obecneymBaer:
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« BO3MOXHOCTb MOBTOPEHMS TEOPETUYECKOrO MaTepuana;

o BblJayy yvyalWumcs BO BPeMsl 3aHSTUS  WHAMBMOyanbHbIX — BapuaHTOB  y4ebHbIX  3afaHuid,
XapaKTepU3YHLMXCS BbICOKON BApUaTUBHOCTbIO;

« BbIMONHEHNE YYaLLMMUCS BO BPEMS 3aHSTUS MPaKTUYECKUX 3afaHuid, COOTBETCTBYHOLMX MEPBOMY,
BTOPOMY U TPETbEMY YPOBHSIM YCBOEHWs y4eBHO-MO3HABATENbHON AESTENbHOCTM B YCIIOBUSIX
MOCTENEHHOCTM W 3aBEPLUEHHOCTM OOyYeHWst MpW  3aMKHYTOM HanpaBreHHOM aBTOMATUYECKOM
yrnpaBneHum;

«  OLIEHKY UTOTOB BbINOMHEHWS y4ebHOro 3afaHus;

« 0bneryeHne ponu npenoaaeaTens B ynpasneHu y4eGHbIM NpoLeccoMm;

«  KPacOYHOCTb U HarnsgHOCTb NpeacTaBneHns y4eGHOM MHGOPMaLK Ha dKpaHe.

Na6opatopHbie 3aHATUA

®usnyeckun OKCNEPUMEHT B npenofaBaHn ANEKTPOTEXHUYECKNX ONCLUMNNNH ABNAETCA HEOTHEMIIEMON YaCTbLO
npouecca O6y‘-IeHVIF|. I'Ipm MCNOJ1b30BaHUN Tpaﬂ,VIU'I/IOHHOVI TEXHONOMMN npoBeaeHUA na60paToprlx 3aHATUI
3afiaHna  BbINOJIHAKOTCA Ha Pa3fiMyHbIX na6opaTopr|x CTeHOaxX W J3KCnepumeHTalnbHbIX YCTaHOBKaX,
HaCTPOEHHbIX Ha onpeaeneHHble, A0CTAaTOYHO Y3K1e aMana3oHbl N3MEHEHNA KOHTPONUPYEMbIX BESTUYNH.

Mcnonb3oBaHue NporpamMMHbIX CPEACTB M KOMMbIOTEPOB B KAYECTBE «BUPTYarbHbIX TabopaTopuiiy 3HAYUTENBHO
paclMpsieT BO3MOXHOCTM 9KCMEpUMEHTa MO CPaBHEHMIO C  (PU3NYECKUM MOAENMPOBaHMEM, a Takke
0cBOBOXOAET OT 3HAUMTENbHBIX MaTEpPUasbHbIX 3aTPaT Ha U3rOTOBIEHWE CrieLMani3MpoBaHHbIX MaKeTOB.

B HacTosilee Bpems BO MHOTUX By3ax 3aHATUSI MO SMEKTPOTEXHWYECKUM AWCLMNAMHAM NpPOBOAATCA C
ncnonb3oBaHnem OBM n crneuwanbHbIX NakeToB nporpamm, Takumx kak Microcap, System View, Electronics
Workbench u gp.

Cuctema Electronics Workbench sBnsietcs Hambonee nonynsipHOM nporpamMmoi Ans MOAENMPOBaHWS
anekTpuyecknx uenei. OHa BbIFOAHO OTNMYAETCS OT BCEX APYrX MPOCTOTOM NPOrpaMMMPOBAHUSs, HamMuMem
MoZenen NpUBbIYHBIX M3MEPUTENbHLIX NPUBOPOB W LUMPOKMM HabopoM 3nemeHToB. Takas «BUpPTyarbHas
nabopatopusi» NO3BOMISET OCYLLECTBNATL ECTECTBEHHYIO NOCNEA0BaTENbHOCTb NPOBEAEHNS KCMEPUMEHTA.

Kadeopa anektpoTexHukn AITY uMeeT CyWECTBEHHBIN OMbIT MPOBEAEHMS NabopaTopHbIX 3aHATUA K
BbIMOMHEHWST KYpCOBbIX paboT ¢ ucnonb3oBaHneM EWB no anekTpoTexHnyeckum gucumnnuHam. KsgaHol
cneynanbHble MeToauyeckue nocobus ans nposedeHWs nabopaTopHbIX 3aHATUA M KypcoBbIX paboT ¢
ncnonb3osaHuem EWB no gucumnnnHe « OCHOBbI TEOPUM LiENemn.

K HepocTaTkam «BupTyanbHoM nabopatopum» Ha ocHose Electronics Workbench crnegyet otHecTu otcyTCTBUME
obpaTHOil CBA3W U, COOTBETCTBEHHO, HEBO3MOXHOCTb OCYLIECTBMIEHUS 3aMKHYTOrO — HanpaBfieHHOro
aBTOMATWUYECKOrO YrpaBneHns y4ebHO-N03HaBaTENbHON LEATENBHOCTHIO YHALLMXCS.

MpeanoxeHHas B Hactoswem uccnegosaHun KOUMNC nossonsieT ocywecTBnATbL 00paTHyH CBA3b Npu
BbINOMHEHUN BUPTYanbHOro aKCnepMMeHTa U obecneynBaeT ynpaBrneHue.

OnbiT npoeeaeHust nabopatopHeix paboT B pamkax KOMMC ¢ npuBneveHmem BupTyanbHOM nabopatopum
Electronics Workbench 5.12 no3sonsieT Bblgenutb Cnegytlowme SOCTOMHCTBA MO CPABHEHWIO C TPagMLMOHHOM
METOUKOW:
« obecreyeHne aBTOMATUYECKOTO 3aMKHYTOTO HanpaBneHHOro ynpaBfeHus y4ebHO-No3HaBaTenbHOM
AEATENBHOCTBIO yYaLmuxcs;
o YMEHblUEHWE KOMWMYECTBA BPEMEHM, 3aTPAUMBAEMOrO YYalMMWUCA Ha BbINOSHEHWE BCEX 3adaHuil
nabopatopHoi paboTbl, YTO NO3BONSET B Npefenax OLHOM 3aHATUS NOMYYUTb 3a4eT No LaHHo paboTe;
o BO3MOXHOCTb KaXOOMy Y4allemyCsi CaMOCTOSTENbHO BbINOMHATL nabopaTopHble paboTbl, 4TO
cnocobeTBYET NyyLLEMyY NOHUMAHWIO M3Y4aeMblX BONPOCOB;
« obneryeHne pAeATenbHOCTM npenogasaTens Mo  ynpasBneHuio y4ebHbIM  MpOLEeccoM BO  Bpems
NabopaTopHOTO 3aHATUS.
HecMoTps Ha nepeuncrneHHble MpenmMyLlecTBa, crneayetr OTMETUTb, YTO KOMMbIOTEPHOE MOAENUPOBaHWE He
MOXET B MOSIHOA Mepe 3aMeHUTb peanbHble (M3NMYECKMEe SKCMEPUMEHTbI. MIMEHHO MO 3TOM NpUYMHE C
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npuBreYeHnem «BupTyanbHoM nabopatopum» Ha ocHoe Electronics Workbench Mbl covetaem 3aHaTMS B
pearbHbIX TabopaTopusix NPUMEPHO B PaBHbIX COOTHOLLIEHUSIX.

CamocTosiTenbHan pa60Ta

HoBble  rocyaapcTBeHHble  obpasoBaTenibHble  CTaHAApTbl MO SNEKTPOTEXHUYECKMM  AWUCLMNAMHAM
XapaKTepu3ylTcs YMEHbLUEHWEM KONMWYECTBA ayAMTOPHbIX Y4acoB W MOBbILEHMEM TPebGOBaHUA K 3HAHWAM
CTygeHToB. [laHHOe MpOTMBOpEYMe KOMMEHCUPYETCH OTBEOEHWEM CYLLEeCTBEHHOro oObema 4acoB Ha
camoctoaTensHylo paboty ctygeHtos (CPC). B cBsisM ¢ 3TWM OOHOW M3 OCHOBHbIX 3afad npenopaBatens
CTaHOBUTCS 3DPEKTUBHASA OpraHu3aLmMs CaMONOArOTOBKM YUaLLMXCS.

Kacbeopa anektpotexHukn AI'TY MMEET CyLEeCTBEHHbIA OMbIT MPUMEHEHUS AMOAKTUYECKUX MHTEPaKTUBHBIX
NPOrpaMMHbIX CUCTEM MPK OpraHW3aLMm CaMONOArOTOBKM yyalluxcs. Ha npoTskeHun nocnegHux 15 net ¢ atomn
LIeNbio NPUMEHSIKOTCA NPOrPaMMbI-TPEHAXEPbI, SNIEKTPOHHBIE N TECTOBLIE CUCTEMbI.

C 2004 r. Ha kadeape anekTpoTexHukn AITY npu opranusaumn CPC npumenstotea Take u KOWMNC. OanHoe
cpeacteo Haubonee nonHo oTeevaerT 3agavam CPC: obecneuvBaeT O3HAKOMMEHWE C TEOPETUYECKUM
MaTtepuanom, npakTuieckue 3agaHus (nepBoro, BTOPOro U TPETLErO YPOBHEN YCBOEHMS y4ebHO-N03HaBaTENbHOM
[EATENbHOCTM), NOONePaLMOHHBIN 1 NOSTAMHbIA KOHTPOIb AEUCTBUI yYalLerocs.

MmasHbiM npeumyliecteom KOWMC npu camocTosTenbHon paboTte yyawmxcs ¢ Hel SBMSETCS OpraHu3aums
WHTEPaKTMBHOrO y4ebHOro ananora. BeinonHas Te unn uHble eiCTBuMs, pewas Te Uan uHble 3agaduu, yyaluincs
nonyyaeT peakumio OOyyallled CUCTEMbI, OLEHMBAKOLWIEA Ka4yecTBO €ro AEWCTBMA UM BblatoLlen
KOPPEKTUPYHOLLME BO3AENCTBMS B Clydae gonyleHuns owmbok. MHeimm cnosamu, KOWIMC GepeT Ha cebs vacTb
ynpaBneHYeckux PyHKUMIA npenogasatens.

HeobxoanMo OTMETUTb, YTO YYaLLMIACH HE OrpaHUYeH BO BPEMEHM 1 MOXET paboTaTb C NporpaMmoi B Yya06HOM
ANS Hero uHameuayanbHOM Temne. Kpome Toro, BbIGOp MpaKTUYecKoro 3afaHusi TOrO MMM MHOTO YPOBHS
CMOXHOCTI MOXET ObITb OCYLLECTBIEH YYaLLUMCS CAMOCTOATENBHO, YTO MO3BONSET €My NMPOBECTU CaMOOLIEHKY
CBOET0 YPOBHS 3HAHMIA.

[ns opranmsaunm CPC c npumeHennem KOWIMC pesepsupyloTcs yackl B pacnucaHni QUCTNENHBIX Kaccos
MexkaheLpanbHOro nonb3oBaHus. Kpome TOro, MHOMe CTyAEeHTbI BbIMOMHSOT CaMoCTOATeNbHYL0 paboTy foma.
Wcnonb3osanue KOWMC B pamkax oTKpbITOro 06pa3oBaHms, C HaLLEN TOUKW 3pEHUs, SBNSIETCA NEPCNEKTUBHLIM
HanpaBieHneM.

3aknoyeHue

PaspaboTaHHasi aBTOPOM KOMOWHMpOBaHHas [OMOAKTMYECKas WHTEPaKTUBHAs MNporpammHas  cuctema
NPUMEHSETCA Ha Kadedpe SNEeKTPOTEXHMKM ACTpaxaHCKOro rocyaapCTBEHHOrO TEXHUYECKOTO YHUBEPCUTETA ANS
obecneyeHmns KOMMIeKca pasfnyHbIX BULOB YYEOHbIX 3aHATUIA; NEKLMOHHBIX, MPaKTUYECKMX, NabopaTopHbIX, — a
TaKKe A1 OpraHM3aumm camocTosTenbHoM paboTbl cTyaeHToB. MNpeanoxeHa metoguka npumeHenns KOWUMC,
obecrneyvBaollas OpraHM3auMio PEnpomyKTMBHOW (y3HaBaHWe U BOCMPOM3BEAEHWE) W MPOLYKTUBHOM
3BPUCTNYECKON  Y4eBHO-NO3HABATENbHON  OEATENbHOCTM  YYalWMXC B YCMOBWAX  MOCTENEHHOCTM U
3aBEPLUEHHOCTM 0BYYEHNs NPK 3aMKHYTOM HanpaBfeHHOM aBTOMATUYECKOM YNPaBMeHUN.
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UCMOJNIb30BAHWE ACCOLUMATUBHBIX CETEW NS FPAHYNALUK
MATEPWAIOB KYPCA
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Abstract: An approach of constructive granulation checking for learning materials is proposed. There is defined
an algorithm of associative network building and criteria of balanced concepts definition.
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BBepgeHue

lMpegmeTtHas obnactb nboro yyebHOro kypca MmeeT cBoW BGasoBble MOHATUS (KOHLIEMTbI), CBOK CUCTEMY
nepapxmm W UHKancynauum 3TUX MOHATMIA M CBOK CUCTEMy AeneHus Ha nogobnact, npuyeM MOHATUIHbIE
CUCTEMbI Pa3nnyHbIX NPeaMETHbIX 06nacTel pasniuyHbl, MHAWBUAYaNbHbI U HEMOXOXW Apyr Ha apyra. B cBasu ¢
3TUM aKTyanbHa 3aJava NpeacTaBneHUs: 3HaHWN NPeaMETHOIN 0bracTh B hopMe YHUBEPCANBHOTO MOMS 3HAHUI,
NpesCTaBMNeHHOr0 B YHUBEPCASbHbIX TEPMUHAX.

lMpu paspaboTke copepxaHus (onpedeneHun npegmeTHon obnacti) yyebHoro kypca 0653aTeNbHO BbISICHSIOT
€ro BHYTPEHHIOK FOTVKY, ANs Yero onpeaensioT:

« pe3ynbTaTbl, yMEHst U YPOBEHb KOMNETEHTHOCTH, OXIaaEMble OT 00y4aeMbIX N0 OKOHYaAHUM Kypca;
«  KOHLenTbl, (hopMUpYIOLLIE COTEPXaHHE;
«  CBSI3 MEX[Y KOHLEenTamm.

AHanns copepxaHus yuebHoro MaTepuana LOMmKeH OnpeaenuTb CUMy CMbICTIOBOM CBSI3N MEXAY KOHLEeNnTamu 1
MO3BONUTL BbINOMHUTL 0GOCHOBAHHYH TPaHYMSLMIO Kypca Ha TeMaTU4Yeckue KOMMOHEHTbI. DaKTuiecku B xode
aHanu3a npoBepsitoTCs CTPYKTYPUPOBAHHOCTb W Flordeckast CBSI3HOCTb yyeBHOro MaTepuana, sBRstoLmecs
rMaBHbIMU (DaKTOpamu, OnpeaensitoLwUMmM ero Ka4ecTso.
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OnpepeneHune cunbl aCCOLMATUBHBIX CBA3EH

KoHuenT — 370 KOHCTpyKUMS, onucbiBarowas Bce 06beKTbl B JAHHOW KaTeropun Urm Kracce CyLLHOCTEN, WX
B3aWMOLENCTBNS, CBOWCTBA W CBA3M MEeXAY HuUMMW. Kaxablid KOHUENT XapaKTepuayeTcsl CBOMM KOHTEKCTOM,
3aaBaeMbIM TPEMS KOMMNOHEHTaMU:

o MHOXECTBOM y4ebHbIX Lienen, 4ns JOCTUKEHNS KOTOPbIX HEOOXOAMMO M3YUeHNe KOHLENTa;

« MpegycrioBMEM — MHOXECTBOM KaTEropui CYLUHOCTEW, 3HAHWE KOTOPbIX HEOOXOAMMO AN M3yyeHns

A@HHOrO KOHLenTa,

« MOCTYCIIOBUEM — KaTeropuei CyLHOCTEN, KOTOpas M3y4aeTcs B AaHHOM KOHLEnNTe.
[ns onpegeneHns KOHUENTHOM Moaenu yyebHOro maTepuana crnegyet 3adaTb MHOXECTBO koHuenTtoB — C,
MHOXeCTBO Y4eOHbIX Lienen — G, MHOXeCTBO NpeayCcrnoBuini — In, MHOXECTBO nocTycrnosuin — Out. Torga

C={c; =(G,,In;,0ut;): G, €G,In; « In,Out; € Out i =1,...,n.
B pabote [MMobueHko, 2006] nokasaHo, YTo hopManu3aLs NOHATAS acCoUMaTUBHBIX CBSA3EH MOXET obecneynTs
3(h(DEKTMBHOE pELUEHWE LUMPOKOTO Kpyra 3ajay  WHTennekTyanbHoW ob6paboTku AaHHbix. Onpegenvm
accouMaTvBHY0 CBS3b KaK BWA CBS3W Mexay ABYMS KOHLeENTamu, YCTaHaBMMBaeMOW WUCXOAA U3 3adaHHOro
COYETaHNs 3MEeMEHTOB MX KOHTEKCTOB. Ha 3agjaHHOM MHOXECTBE KOHLenToB onpeaenum [fBa 0asoBbix
OTHOLLIEHWS accoLpaLnu.
Bynem roBopuTb, YTO MEXY ABYMS KOHLENTaMW CyLLeCTBYET accoLmauns no Lenm, eCiv KOHTEKCTbI KOHLLENTOB
UMetoT 0BLLME 3eMEHTbI BO MHOXECTBaX y4ebHbIX Lieneit:
RG(Ci,Cj), ecnu G,‘ N Gj;t @,
roe ¢, ¢j € C—koHuentbl, Gj, Gj € G — MHOXeCTBa Lienei 3TX KOHLEemNTOB.
Byaem roBoputh, Y4TO MEXAy ABYMS KOHLENTaMm CyLLeCTBYeT accoumaLms no orvke, ecriv nocTycnosne 0gHoro
13 HUX BXOQMT B Npeaycrnosue BTOPOro:
RL(Ci,Cj), ecnu Out; C In,-,
roe ¢, ¢ € C— koHuenTtbl, Outi € Out — nocTycrnoBue KoHUenTa c;, Inj € In — npegycnoBue KoHUenTa ;.
OTmeTunM, 4TO accouuauyms no uenu obnagaeT CBOMCTBOM CUMMETPUYHOCTI, @ aCCOLMaLMs No IOMMKe — Her.
[nsa  paclwmpeHns BO3MOXHOCTEN MCMOMb30BaHWA accouuaunii npu  aHanmmuse yvebHoro Mmatepuana
LenecoobpasHo He MPOCTO 3adMKCMpoBaThb (HaKT CyLIECTBOBAHWA accouuauuu, a 0b6ecneynTb BO3MOXHOCTb
KOMMYECTBEHHON OLIEHKW CTENEHW acCoLMaTUBHOM CBA3W. PopmannayeM KOHLENUMI0 accoupaumm ¢ NOMOLLbI0
Mepbl acCOLMAaTUBHOI CBSI3M — BELLECTBEHHOM (DyHKUMK ass:F2 — [0,1]. Byoem paccmaTpuBaTth ABa TUna Mep
accoLMaTMBHON CBA3N:
1)  assg F2 > [0,1] — BblYMACNEHME Mepbl accouMaTMBHOA CBA3M MO LENW, KOTOPYK NpeanaraeTcs
ONpeaensTb Kak 3Ha4YeHNe OTHOLLEHMS

assqfo,c )= G
o min(G,|,‘GjH’

2) assL:F2—>[0,1] — BbIYMCMIEHWE Mepbl accoLMaTUBHOW CBA3W MO NOMMKe, KOTOPYK npennaraeTcs
ONpeaensTb Kak 3Ha4YeHNe OTHOLLEHMS

_‘Out,mlnj‘
aSSL(C- C-)—W

i '

Bo3MOXHOCTb  MAEHTUUUMPOBATL MapHble accouuaunm Mexay [LBYMS KOHLENnTamu No3BofsieT BBECTU B
paccMoTpeHne 6onee CroXHble KOHCTPYKUMM, KOTOpble MOFYT ObiTb MOMesHbl A1 aHanu3a COoAepKaHus
y4eGHoro matepuana. lagum onpegeneHue.

AccounatuBHas ceTb — Habop KOHLENTOB y4ebHOro Matepuarna ¢ onpegeneHHbIMA Ha HUX accoLMaTUBHLIMM
CBS3SIMM, MATEMATUYECKON MOLIEMNbH0 KOTOPOM SBNSIETCS OPUEHTUPOBAHHBIN rpad).
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[Inq nocTpoeHust accoumaTuBHOM ceTu yyeGHOro MaTepuana npemnaraeTcs MUCnorb3oBaTh CreaytoLmi
anropuTMm.

1. TlocTpouTb  OEPeBO  «KypCc—LieNM—KOHLENTbI»,  KOpPHEBas  BEPLWHA  KOTOPOrO  COOTBETCTBYET
aHanuaupyemomy y4ebHOMy Kypcy, BEPLUMHbI NEPBOTO YPOBHS — Liensm y4eBHOro Kypca, BepLUMHbLI BTOPOrO
YPOBHS (NUCTbSA) — KOHLeNTaM.

2. [ina kaxgoro KoHUeNnTa ¢; onpeaenuTs ero KoHTekeT <G;, In;, Out>.

3. O6beanHNTb BYMSI MPOTMBOMOMOXHO HaMpaBMnEHHbIMI Jyrami JINCTOBble BEpLUKHbI, COOTBETCTBYHOLME
KOHLIENTaM, MeX[y KOTOpbIMU CYLLECTBYET accoLpalyst No Lemn.

4.  OBbearHUTb [yramu NUCTOBbIE BEPLUNHbI, COOTBETCTBYILIME KOHLIENTaM, MeXIy KOTOPbIMUA CYLLECTBYET
accoLmaLms no foruke.

5. Y BCex NUCTOBbIX BEPLUMH yaanuTb pebpa, CoeanHsioWme UX C BepluMHaMU NEepBOro YPOBHS. YaanuTb
KOMMOHEHT rpadha, KOTopblit 06BbEANHSIET BEPLUMHBI NEPBOTO YPOBHS 1 KOPHEBYHO BEPLLMHY.

6. [MpunucaTb kaxgon gyre rpada BeCoBOM KOIMMULMEHT, PaBHLIN MEpe COOTBETCTBYIOLLEN acCOLMATUBHON
CBA3N.

7. Ecnu pesynbTupytowmin rpag aensetcs runeprpadom, TO AnS nap BEPLUMH, COeAMHEHHBIX HECKOMbKUMU
OAHOHAMNPaBMEHHbIMU Jyramy, BbINOMHUTL 3aMeHy 3TWX AYr AYroW, BECOBOM KO3IMPUUMEHT KOTOPOM

BbIMVCRsieTCs o hopmyne ass(c; ¢, )=assg (c; ¢; )+ass, (c;,c; ).

MonyyeHHas accouuaTBHasi CeTb MOxeT ObiTb ucrnonb3oBaHa [N NpoBepku cOanaHCUpOBaHHOCTH
onpeAeneHns KOHLENTOB M 060CHOBAHHOCTI BbIAENEHUS TEMATUYECKIMX KOMMOHEHT.

MeToamnka aHanu3a rpaHynsaLMm Kypca

MpaHynsiuma kypca — 370 06beanHeHe KOHLENTOB Kypca B TEMaTUYECKME KOMMOHEHTbI. KenaTenbHo, YTobbl
TEMaTU4eckMe KOMMOHEHTbI Obini  ChopMMPOBaHLI PABHOMEPHO (COAEpXani OAMHAKOBOE KOMUYECTBO
KOHLIENTOB) W HE UMENN NepeceyeHni.

B pabote [Krissilov, 2005] 6binu cchopmynmpoBaHbl Tpu Kputepust hOPMUPOBaHMA MPeaMETHON obnacTu
WHTENNeKTyarnbHONW cucTeMbl. Ha UX OCHOBE C MCMOMb30BaHWEM KONMYECTBEHHOW MEpbl acCoLMaTUBHOM CBA3M
MeXzy KoHLenTamu cchopMynupyem Tpu YCroBUSt KOHCTPYKTUBHOMO ONpeseneHns KOHLEeNToB:

1. Ycnosue nanuiuHen 060CoBreHHOCTH KOHLENTA C;
Vj.k:ass(c;,c; ) < assy, &ass(c,,c; ) < assy,
BbinonHeHWe 3TOro YCroBMS 03HAYaeT, YTO KOHLENT C; NPaKTUYECKN HE CBSA3aH C APYrMU KOHLENTaMm y4ebHOoro

MaTepuana. Yaiie BCero 370 Bbl3BaHO M3NWLLIHEN OBLHOCTbIO KOHUENTa (B 9TOM cnyyae LenecoobpasHo
pa3buTb KOHLLENT Ha COCTABHbIE YACTK), HO MOTYT BbITb M APYrue NPUYKHBI.

2. Ycnosue nanuwHeit nogpoBHOCTM KOHLENTOB
ass(ci,cj) > asSmax.

BbinonHeHue 3TOr0 YCNOBWS 03HAYaET, YTO €CTb CMbICT 00bEANHUTL KOHLENTbI Ci U Cj.

3. Ycnosue cbanaHcMpoBaHHOMO ONpeseneHns KOHLEeNToB

asSmin < ass(C; ¢j) < asSmax Vi, J.

BbinonHeHne 3Toro ycnoBust O3HaYaeT, 4To pa3buMeHue Ha KOHLUENTbI BbINMOMHEHO C O4HOM CTENEHbIO
Aetanuaauum.
3HaYEHUS aSSmin U @SSmax ONPEAENAOTCH METOAOM SKCNEPTHOMO OLIEHNBAHNS.

Ecnn onpepeneHne KOHUENTOB  BbIMOMHEHO COAnaHCMpoOBaHO, TO MOXHO NEepexoauTb K MpoBepke
0D0OCHOBAHHOCTW BbI4ENEHNs TeMaTUYECKMX KOMMOHEHT. lMpeacTaBnseTcs LenecoobpasHbiM BbIAENATb 3TU
KOMMOHEHTLI HA OCHOBE MpUHUMNA KomnakTHocTu [3aropyiiko, 1999]. OH npuBOAMT K MOCTPOEHMIO pasbueHus,
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obecneynBaloliero npoctoty A00aBNEHNS, M3MEHEHWS W YAAneHUs KOMMOHEHT, a TakKe BO3MOXHOCTb
NOBTOPHOTO MCMONL30BAHNS KOMMNOHEHT. BBejeM B pacCMOTPEHWE ABE METPUKU.

CBA3HOCTb TEMAaTU4YE€CKON KOMNOHEHTbI — 3TO CMMa B3aUMOCBSA3e MexXay KOHLEeNTaMW SaHHON KOMMOHEHTbI,
KOTOPYI MOXHO paccynTaTth Kak CyMMy BECOBbIX KOI((ULIMEHTOB Lyr MeXay BepLUMHAMW, COOTBETCTBYHOLLMMM
3TUM KOHLENTaM.

CuenneHne TemaTU4eCKOW KOMMOHEHTbI — 3TO Cura B3aUMOCBSA3EH [AHHOW KOMMOHEHTbI C OCTanbHbIMM
TEMATUYECKUMU  KOMMOHEHTaMU, KOTOPYI0 MOXHO paccuuTatb Kak CyMMY BECOBbIX KOI(D(ULMEHTOB Ay,
COEAMHSIIOWMX noarpacy AaHHOM TEMAaTUYECKOM KOMMOHEHTbI C OCTarNbHbIMW BEPLUMHAMM acCOLMATUBHON CETM!.
OhekTBHOE pasbueHne Ha KOMMOHEHTbI [LOCTUraeTCs MaKCUMM3auMen CBS3HOCTM M MUHUMM3aLMen
cuenneHus. Ecnn gns Bcex TeMATMYECKUX KOMMOHEHT 3HaYeHWe rnokasaTens CBA3HOCTM Borblue 3HaYeHus
nokasaTens CUenrneHns, TO MOXHO YTBepXAaTb, YTO BblOENEHWE TEeMaTUYECKUX KOMMOHEHT BbIMOSIHEHO
060CHOBAHHO.

BBeneHHble METPUKN MOXXHO MCNOonb30oBaThb AJ1 CPaBHEHUA HECKOIbKMX BapUaHTOB pa36I/IeHVIFI ofHoro yqe6Hor0
Matepuana Ha TeMaTu4yeckne KOMMNOHEHTbI. B atom Cchyyae ong Kaxaoro BapuaHTta p336|/1eHV|ﬂ paccynTbIBaOTCA
TP NoKasatenA:

1) 0bLas CBA3HOCTb — CymMMa NnokasaTeneil CBA3HOCTU BCEX TEMATUYECKMX KOMMOHEHT pasbueHns,
2) obulee cuenneHne — cymma nokasatenemn CLENNeHUs BCeX TeMaTU4eCknx KOMMNOHEHT pa3bneHns;
3)  ko3achpuUMEHT pa3breHns — OTHOLIEHWE 3HAYeHMs OOLLEro CLenneHms K 3Ha4eHuio 0OLLEN CBA3HOCTH.

Nlyywmm n3 npeanoxeHHbIX BapyWaHTOB pasbueHus SBNSETCA TOT, KOTOPOMY COOTBETCTBYET MEHbLUMM
koadhpuLMeHT pasbreHrus.

3aknoueHue

B pa60Te onucaHa MeToAuKa aHanu3a rpaHyndauun Kkypca ¢ Ucnonb3oBaHNeEM aCCOLl'VIaTMBHOVI CETN KOHLIENTOB
yqe6Horo Marepuana. MeToanka nO3BONSIET BLIMNOMHWTH NPOBEPKY C6aJ'IaHCI/IpOBaHHOCTM onpenenexna
KOHLIENTOB U 000CHOBAHHOCTY BbIAENEHNS TEMATUYECKNX KOMIMOHEHT.

Cne,qyeT O6paTVITb BHMMaHKWe, 4YTO AaHHaA MeTOANKa He NO3BOMNAET PELLUTb BOMNPOC NOCTPOEHNA ONTUMarbHOro
BPEMEHHOI0 ynopAano4YeHna TeMaTn4eCkux KOMMOHEHT. 3Ty npoGnemy MOXHO peLnTb, BBEOA B paCCMOTpPEHNE
accoumaumMm no BpeMeHu, 4YTO MO3BONUT YYeCTb ANA KaXAOro KOoHuenTta CTeneHb 3aBUCMMOCTU OT paHee
N3YYEeHHbIX KOHLENTOB.

OueBUaHbIM pa3BUTUEM NPESTIOKEHHON METOAUKM ABNAETCSA aHanM3 accoLnaTuBHbIX Lienodyek. AccoLuaTuBHas
LienoyKa — ynopsgoyeHHas nocrnefoBaTeNnbHOCTb KOHLUENTOB, CBS3aHHbLIX acCouMaTUBHbIMK CBA3AMU. MOXHO
BBECTW B PaCCMOTPEHME KOCBEHHbIE accoLpaLi — CBA3M MEXIY KOHLEeNnTaMu Yepes accoLnaTUBHYH LIENOYKY —
W ONpemenuTb Mepy ANs WX M3MepeHus.. Torga accoumatmBHas yHKUMS NOOON LEMOYKM, BbIOENEHHON B
accouuaTnBHOM ceTu y4ebHOro MaTepuana, AomkHa BbiTb HEBO3paCTaKoLEN PyHKLMEN.
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O BO3MOXHbIX HANPABNEHUAX ®OPMAIIbHOIO AHAJIU3A KAHECTBA
TECTOBbIX MATEPUAJIOB N1 KOHTPONSA 3HAHUW

Opun BpymwrtenH, CeetnaHa OknagHukoBa

/cnonb3oBaHWe TECTOB SBMSIETCA BaXHOW KOMMOHEHTOW y4ebHOro npouecca U cucteM MpodeccroHanbHOM
atrectaymm cneumanuctoB. OBwmin poct o6bemoB TecToBbiX MatepuanoB (TM) w pacwwupenue ux
HOMEHKNaTypbl CTUMYNUPYKTCA aBTOMAaTM3aUME W KOMMbIOTEpU3ALMEN MpoLeccoB 00yyeHus B By3ax;
pacnpocTpaHeHNeM CUCTEMbI OUCTAHLMOHHOTO 006y4YeHus 1 np.

lMporpammHble CpeacTBa aBTOMATMYECKOM reHepauun TM Ha OCHOBe copepxaHusi y4ebHbIX KypcoB 0ObIMHO
[al0T HeyOOBNETBOPUTENbHbIE Pe3ynbTarThl, T. K. MEXaHWYECKas 3aMeHa NOBECTBOBATENbHbIX NPEAIOXEHU Ha
BOMpPOCbI TECTOBbIX 3agaHuin (T3) okasbiBaeTcs HepocTaTouHon. Benepctame atoro TM co34atoTes BPYUHYH,
9TOT MPOLECC HOCWUT TBOPYECKU XapakTep, a €ro pesynbTaTbl MOryT paccmaTpuBaTbCsl Kak OBbLEKTbI
WHTennekTyansHon cobetBeHHOCTU. KauvecTBeHHble U BocTpeboBaHHble TM  wmoryT ObiTb  06bekTamu
KOMMepuuanusauuu. PaclumpeHue CBsSise Mexgy CTpaHamu B obrnactu  Bobicwero  obpasoBaHus,
MeXZyHapoaHas yHUMKaLmMs NpoLeccoB cepTudmkaLm cneLmanueToB 3acTaBnalT paccmatpusatb TM 1 kak
NoTeHUManbHbIN 00BbEKT MeXayHapoaHoro obmeHa. B cuny ykasaHHbIX NpuunMH pa3paboTka OOBEKTUBHBIX
METOA0B OLleHKU KayecTBa TM npeacTaBnseTcs BaXKHOM W akTyanbHO! 3agaden.

[anee nop «tectom» Byaem NoHMMaTh COBOKYNHOCTb T3. B obLem crnyyae Ha 0CHOBE OAHOW 1 Tol xe 6a3bl T3
(BT3) moryT 6bITb CHOPMUPOBAHBI pa3niyHble TECTHI, B TOM YMCNE W pasHoi croxHocTu. OtaensHble T3 n BT3
B LieNIoM MOTyT oueHmBaTbest: (A) Ha OCHOBE HEKOTOPbIX (POpPManbHbIX MokasaTenen (KpuTepues) 4O Havana
haKTM4eckoro mcnonb3oBaHns T3 (T.e. Ha cTagum paspabotkun); (B) mMeTogamm «3KCMEPTHOTO OLEHWBAHWA»
KOMNETEHTHbIMM CrieLmanucTamm (kak A0 NPUMEHEHMS, Tak 1 No ero pesynbTtatam); (B) akcnepumeHTansHo — no
pesynbTatam NpeABapUTENbHOrO TECTUPOBAHWSA AOCTATOYHO BOMbLUMX rpynn CTYAEHTOB U APYTX NUL.

MpenmywecTBa MeToaoB rpynnbl  «A»: MPUMEHUMOCTb Ha CcTagusax paspabotku T3 UM npu  oueHke
Lienecoobpas3HoCT  MCNONb30BaHMs; yAOOHbIE BO3MOXHOCTM aBTOMAaTW3aUMM, YTO CyLIECTBEHHO MNpu
HeobxogumocTn oueHkn TM Bonblioro obbema; MCnonb3oBaHME 3TUX METOAOB AN TM no pasnuyHbiM
pucuMnnMHam 6e3 yyactusi SKCMepToB; MHBAPWMAHTHOCTb MO OTHOLEHWMIO K A3blky T3. OCHOBHOW HEAOCTATOK
METOLOB 3TOW IPyNMbl — OTCYTCTBUE (MMM OrpaHNYEHHbIE BOIMOXHOCTH) aHanuaa T3 B coaepkaTenbHOM nnaHe.
B paHHoi paboTe aBTOpbI COCPELOTOUMUNN BHUMAHWE HA MeTogax rpynnbl «A» (MeToabl Apyrux rpynn Tpebyot
OTAENbHOMO PAaCCMOTPEHMS).

BaxHemwmmm nokasatensmu kavyectsa T3 B pamMkax aHanuaa no goopmanbHbiM nokasatenam sbictynatoT: (M11)
cnoxHoctb chopmynuposok T3; (M2) cooteTcTBMe oTaenbHbix T3  BT3 Teme (temam) kypca; (M3) nonHoTa
oxeaTa bT3 COBOKYMHOCTW TeM MO Kypcy. OTW nokasaTeny MOryT NPUMEHATHCS OTAENBHO M B COBOKYMHOCTMU.
B vacTHocTu, nokasatenb «[11» BaXeH Ans NpoLeccoB aaanTMBHOM TECTUPOBAHUS U 0BYYeHMs.

TunnyHbIMK B NpakTUKe paboTbl By30B ABNAOTCS T3, COCTOSALLME W3: CPOPMYIIMPOBAHHOIO TEKCTOBOTO BOMPOCA;
npegonpeaeneHHoro Habopa OTBETOB (Takke MPEUMYLLECTBEHHO TEKCTOBOrO xapaktepa), M3 KOTOpbIX Hago
BblbpaTh BCE BEpHbIE UMK HEBEPHbIE (B 3aBUCUMOCTW OT (hopMynnpoBkyn Bonpoca T3). 10 yMOnYaHmMIo HUXe Mbl
Oyaem UMeTb B BUAY UMEHHO TaKoWM BapuaHT T3, 04HaKko paccMaTpuBaeMble Noaxodbl YacTUYHO NPUMEHUMbI 1
ans T3 oTKpbITON hOPMbI.

YkaxeM YacTHble KpuTepum Ansg opMansHON OLEHKA CIOXHOCTY OTAENbHbIX T3:

- (C4) - cymmapHas gnuHa OpMyNMPOBKM BOMPOCA M BCEX OTBETOB T3, BbIpaXeHHas Kak «KOMWUYECTBO
CUMBOMOBY, BKIto4asi Npobenbl BHYTPU (ppa3 1 HEKOTOPbIE 3HaKM npenuHaHmus (cM. NyHKT Cy). PakTuyeckn Cq —
mepa obbema TekcTa T3;

— (C2) — KOMMYeCTBO 3HAKOB MpenuHaHUs M ckobok B hopMynmMpoBKax B pacuyete, Hanpumep, Ha 10 cnos T3
(uenecoobpaseH OTHOCUTENBHDIN, @ He abCOMOTHBIA NokasaTenb). Mbl UMeeM B BUAY Takue 3HAKW NPEMHAHMS,



66 Second IYntenrnational Co-nd'r'_h.ence “Modenn (c-) Leanning_" 2007

kak: 3ansTas; ABOEeTouYMe; TOYKa C 3ansToir; Tupe. HeuenecoobpasHo yunTbiBaTh: AE(MUC BHYTPU COCTaBHbIX
CMOB TMNA «KakoW-nuMbO»; 3HaKM nepeHoca CnoB; CWUMBONMbI, PACMONOXEHHble B KOHUE (pa3 — TOuKY,
BOMPOCUTENbHBIN M BOCKIMLATENbHBIA 3HAKW. B kavecTBe eOuMHbIX «3NEMEHTOB AN noacyeTa» Oyaem
paccMaTtpuBaTh: NapHble CKOOKW (Kak MpaBWmo, KPyrible); MapHble KaBblUKK (OHW OObIYHO CBMAETENBLCTBYHOT O
NPYMEHEHN TEPMWHA B MEPEHOCHOM CMbICIE, YTO YCMOXHSET Bocnpusitue Tekcta). Urak, C, — 310 Mepa
CNOXHOCTU KOHCTPYKLUMI (hpas B T3;

— (Cs3) — cpeaHas AnuHa npeanoxeHuit B T3 (CymmapHo — no hopMynupoBKe Bonpoca U Habopy BCEX OTBETOB),
BblpaXeHHas B KOnuyecTBe CroB. [InuHHbIe pasbl BOCMPUHUMAIOTCA C TPyAoM, noatomy Cs Takke MOXeT
paccMaTpuBaTbCs Kak NokasaTenb CROXHOCTM T3;

— (C4) — cpeaHas AnuHa CnoB BO BCEX NMPEAnoXeHUsX, coctTaensowwmx T3 (6onee AnNMHHbIE CMOBA YCNOXHSIOT
BocnpusTMe). [ns oLeHkM LenecoobpasHo He cunTaTb BCe NMpeanory u cowsbl (1, v u ap.). MNokasatens Cs—
TaKke Mepa crnoxHocTu T3. OH MOXKET onpeaensTbes: NpeamMeTHoO 0bnacTbio, ANs KOTOPO NpeaHasHaveHo T3
(w, KaK crieacTBure, ee TepPMUHONOrMYECKon 6ason); CTUNem aBTopa-paspabotynka TM; ero crioBapHbLIM 3anacom;

— (Cs) — kormyecTBo 0TBeTOB B T3 (YeMm ux Bonblue, yem T3 0BbIYHO CrioXHee);

— (Cg) — coBnageHue a3bika TM ¢ poaHbIM S3bIKOM TECTUPYEMBIX ML, (paboTa ¢ TeCTaMi Ha MHOCTPAHHOM Si3bIKE
npakTuyeckn Bceraa Tpedyet BonbLUUX yeunuim).

HekoTtopble 13 nokasatenei Ci...Cs MOryT kKoppenmpoBatb Apyr ¢ APYroM, NoSTOMY Mbl NPeAmnonaraem npoBecTy
OLIEHKY KO3(h(PMLIMEHTOB KOPPENALMK Ha peanbHbIX TM.

[TOMMMO YaCTHbIX Kputepues CIIOXHOCTU MOTYT ObITb MCMOMNbL30BAHbI 1 MHTErpanbHble (]n ) Nx uenecooGpa3Ho

KOHCTPyMpOBaTb Kak NNHENHble KOM6VIHaLI|MVI nepe4vncrieHHbIX Bbllle YaCTHbIX KpUTEPUEB Ci..GCsc pasnnyHbIMK
BECOBbIMU KOSquJI/ILI,VIeHTaMVI, aCs paccMmaTpuBaTb Kak 06LI.I|VII7I MHOXWTENb:

5 5
In :(Cé)*sz,nCm ; ZKm =1 (1)’
m=1 m=l1
roeé n — WHOEKC WHTerpanbHOro KpuUtepud, {Km,n} — Cuhctema BeCOBbIX KOS(p(bVILI,VIGHTOB ana . n-ro

NHTErpanbHoro nokasarens (4acTb 13 HUX MOXET ObITb W HYNEBbIMM).
Mpu pasbix HaGopax { K, ,} ByAeT ocylecTBRATLCA pasHast akUEHTYaLys YacTHbIX KPUTEPUEB CTIOKHOCTH,
NOSTOMY M MHTEPNPETaLAs PasHbIX MHTerpanbHbIx koutepues £, GyaeT pasnnyHoii.

Ananus B otHoweHun Ci...Cs MOXHO NpoM3BOAMTL MO Kaxaomy M3 T3, a nonyyeHHble pesynbTathl —
obpabartbiBaTb 3aTeM CTaTCTMYeCKn. Hanpumep, MOryT onpegensTbCs: cpeaHue 3Hadenus no 6T3 gns tectos
Mo Kakomy-To Kypcy; koachduumeHTsl Bapuaumm (KB) ons cnoxHocten T3 B aTomn 6ase u np. Boicokme 3HaueHus
KB MoryT roBoputb O BHYTPEHHeW HeogHopogHocTu BT3. B atom cnyvae T3 C pes3ko OTAMYarOLMMUCA
nokasatenamu u3 bT3 LenecoobpasHo nNnbo ncknounTs, Mo nepepabotartb.

MapameTtp Cs 06BEKTUBHO SBMSETCS CBOMCTBOM He camoro T3, a YCroBWUA ero NpUMEHeHNs ((hakTuieckn Ans
KaXOOoro U3 TECTUPYEMBIX, T. K. CTEMEHb BMafieH!s UMW WHOCTPaHHLIM A3bIKOM MOXET pasnuyatses). OgHako B
npaktuyeckom nnaHe Ce MoxeT 6biTb nomneseH. Ecnu a3bik T3 — pogHOM Ans TecTupyeMbix, TO ero cregyet
NPUHATL PaBHbIM «1», B MPOTUBHOM cryyae B3ATb GonblmMM «1» (ycpegHeHHO [Ans npeanonaraembix K
TeCTUpoBaHuo rpynn). BennynHy Ce MOXHO OLIEHUTb SKCMEPUMEHTANbHO: TUMUYHAA rpynna pasbusaeTcs Ha
ABe NOArpynnbl CryyanHsbIM 06pa3oM; ognHakoBble Habopsl T3 0AHOM U3 NoArpynn NPeSbSBAATCA HA POLHOM
A3blke, @ [pyrol — Ha uHocTpaHHOM; Ce  OLEHMBAETCA C Y4€TOM COOTHOLUEHUS| KayecTBa OTBETOB U
3aTpa4eHHOro BpeMeHu Ans aTux AByX Noarpynn.

Basa T3 moxeT ObiTb 1 creumanbHo paspaboTaHa Tak, YToObl B HEM UMENNCb BOMPOCHI Pa3HOi CHOXHOCTY
(Hanpumep, NpefHasHa4eHHble ANs afanTUBHOIO TECTUPOBAHMS C AUHAMMYECKUM nogbopom T3 no CNoxHOCTY B
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npotecce TeCTI/IDOBaHVIFI). Torpa Boicokue KB ans nokasateneit CroXXHOCTU He AOMKHBbI paccMmaTpuBaTbCa Kak
HEOO0CTaToK.

Ecnu Gasbl T3 cneumanbHO CErMEHTUPYIOTCA Ha rpynnbl BOMPOCOB Pa3HOi CAOXHOCTK (B TOM 4ucrie W Ans
uenen nopbopa T3 npu apanTWBHOM TeCTMpoOBaHWM), TO nokasatenu KB uenecoobpasHo npuMeHsTb K
oTAenbHbIM rpynnam. PasHuuya mexay rpynnamu T3 B OTHOLEHUM CPedHUX nokasaTenei CroXHOCTU AN HUX
MOXET MCrOMb30BaTbCA A1 OLEHKM KayecTBa «pyyHOM» pasbuBki Ha rpynnbl. Hanpumep, Bce T3 BpyuyHyo
pasbuTbl Ha TpU TPyNnbl MO CHOXHOCTM: 1) BbicOKasi, 2) cpepHss, 3) Huskas. XKenaTenbHo, 4Tobbl pasHuua
CPEAHMX CRoXHOCTEN (NMMBO MO HEKOTOPLIM YAaCTHLIM KpUTEPUAM, NGO MO WHTerpanbHbiM) mMexay 1-d n 2-i
rpynnamu u 2-i u 3-ei rpynnamy Gbina NpUMEPHO 0aMHaKoBa.

BaxHbIM SBNSETCS BONPOC CPABHUTENBHOM OLEHKM pasHblx BT3 B OTHOLIEHUM CpeaHen CRoXHOCTUW. [pn 3ToM
KaKUX-TO YTBEPXAEHHbIX 3TanoOHOB CMOXHOCTM Ans BT3 o6blMHO HeT (Mo KpaiHen Mepe, B By3ax).
JononHuTensHo OTMETUM: NpW nepexode OT MAaflwux KypcoB K ctaplumm (0T 1-ro K 5-oMy) MakcuMansHO
JonycTumasi CnoxHoCTs BT3 MOXET yBENMUMBATLCS; NpedenbHas CNoxHOCTs BT3 No ogHOMY M TOMY XKe Kypcy
A0S pasHbIX creynanbHocTen/hakynbTeToB (M pasHbix OpM 0ByYEeHNS) Takke MOXKET CEPbE3HO pasnnyaThes. B
CBSI3W C 3TUM B KA4€CTBE OPUEHTMPA MO CIOXHOCTM (B OTHOLUEHUM KaK YaCTHbIX KDUTEPUEB, Tak U UHTErpasbHbIX)

MOXeT 6biTb BbipaHa cpeaHeB3BelLeHHas crioxHocTb 6a3 T3 (D ™) ana onpeneneHHol cneumansHOCTH U
thopMbl 06y4eHNS:

J J
D*:(ZN./D./)/(ZNJ) (2),
j=1 j=1

e D i N j — COOTBETCTBEHHO OLigHKa CNIOXHOCTY 1 konudecTBo T3 ang j-#t BT3.

[ns aBTOMATM3MPOBAHHOM PYNNMPOBKK T3 MO CAOXHOCTU MOTYT BbiTb MPOAYKTUBHBI METOAbI MHOrOMEPHOTO
KnacTepHOro aHanuaa (Mo COBOKYMHOCTW YaCTHbIX NokasaTenen cnoxHocTh). OfHako € y4eToM UX Koppensumm
OyneT KOppekTHbIM NPOBOAWUTH KfacTepu3aumio HenocpeactBeHHO no nokasatensam Cq...Cs. B kavectse
anbTepHaTMBHOTO BapuaHTa MOXHO MCMOMNb30BaTh METOZ MMaBHbIX (hakTOpPOB U knacTepuaaumto T3 no 1-my u 2-
MY rMaBHbIM dhakTopam.

BbigeneHHble knactepbl T3 MO CNOXHOCTK Lienecoobpa3Ho COMOCTaBnsATb C TEMaMM Kypca, Ans KOTOPOro
npegHasHavaetcs BT3 (nockonbky camn no cebe TeMbl MOryT 0ByCnoBINBATL YCMOXHEHNE (HOPMYNMPOBOK, B
TOM YMCIIE U B CUIY TEPMUHONOTYECKoil 6asb).

KnactepHbiit aHann3 MoxeT ObiTb MPpUMEHEH W Ans conoctasneHunst bT3, npegHasHaYeHHbIX 4N PasnnYHbIX
y4ebHbIX KypcoB. [pu 3TOM MOryT WCMOMb30BaTbCA [ABa BapuaHTa: otobpaxeHue BT3 B cucteme ABYX
OpTOroHanbHbIX ocelt (Hanpumep, no napametpam Ci u Cy) Kpyxkamu OOHOTO pasMepa; aHanoruyHo, Ho
ANaMeTpbl KPYXXKOB MPOMOPLMOHasbHbI TPETbEMY napameTpy).

OueHka cooTBeTCTBMA T3 M3yyaeMOMy Kypcy AOMKHa MPOW3BOAMTLCA Ha OCHOBE CEMAHTMYECKOTO aHanusa
TekcToB T3 1 M conocTaBneHus ¢ hopMynmMpoBKON HasBaHus Kypca. OHako Ha3BaHue Kypca 0bbI4HO KpaTkoe,
NO3TOMY [N151 Ka)AO0ro U3 CMOB B HA3BaHWUM JOMOSTHUTENBHO AOMKHbI BbITb MCMOMb30BaHbI €LLe Habopbl «CroB-
CMHOHMMOBY. [NpumeHeHne ans aTon Lenm Tesaypyca Microsoft Word (1 aHanoryHbIX TEKCTOBbIX MPOLECCOPOB)
yalle Bcero He 6ydeT NPOAYKTUBHBIM W3-3a OTCYTCTBWS NEKCUKM NS y3KUX npeameTHbIx obnacten. O6bl4HO
pjaxe pobaBneHne CUMHOHMMOB OyaeT ABNATHCS  HEAOCTATOMHbIM - ANS  MOMYYeHUS  MOMHOLEHHOTO
TEPMMUHONOTMYECKOTO NPOMNS.

YKaxeM, 4YTo 1Sl BCEX CMOB [0MKHA ObiTb Y4TEHA BO3MOXHOCTb MX NPEACTABNEHUS B Pa3NiYHbIX CNoBodopmax
(m B T3, 1 B HasBaHuM Kypca). PasHoobpasue crioBodopM OMpenensieTcss CremyowuMi xapakTepucTykamu:
4YMCrIO; 3a50r; POA; Nafex (BNUSIET Ha NafeXHOe OKOHYaHNE).

lMepcnekTBHbIMA  OObEKTaMM, Ha OCHOBE  KOTOpPbIX MOXET OblTb  HEMOCPEACTBEHHO  MOCTPOEH
«TepMuHonornyeckmin npodunb yyebHoro kypca» (TMYK), MOXHO cunTaTh Criegytolime TEKCTbI: (a) nepedeHb
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(hOPMYNMPOBOK OCHOBHBLIX TEM MO KypcCy, 0BbIMHO NpuBOAMMBIA B paboyei nporpaMmme; (6) TOT e nepeyeHb,
[OMNOSTHEHHbIN NEPeYHEM MyHKTOB NS KOO M3 TeM; (B) NOSICHUTENbHAs 3anucka-060CHOBaHME K Kypcy; (r)
Habop BOMPOCOB K 3K3AaMEHy WM 3a4eTy MO AaHHOMY Y4ebHOMY Kypcy; (@) CTaHZApPTHbIN Y4ebHWK
COOTBETCTBYHOLLEN NPeaMETHO 06nacTy, NPeACTaBNEHHbIN B 3NIEKTPOHHON (hOpMe 1 AOMyCKAKLMIA NepeBos B
cdopmar *.ixt; (e) — ornaeneHue CTaHHAPTHOrO yyebHMKA, €CrM OHO [LOCTAaTOMHO nogpobHOoe (ero MOXHO
OTCKaHUpPOBaTb C ByMaXHOro BapuaHTa y4ebHuKa, a 3aTeM pacno3HaTh Kak TEKCT).

TepmuHonornyeckuin npocounb T3 (TMT3) cTpoutCs Ha OCHOBE COBOKYMHOCTW CroB B T3 (TEKCThl BOMpOca U
Bcex oTBeTOoB). LienecoobpasHocts npu noctpoeHun TIYK u TMT3 nckmioyeHns u3 TEKCTOB NPESIOroB M CO030B
HYXZaeTcs B cnewymanbHoM 06CyxaeHnm.

lMonyyeHHble Habopsl TepmuHoB ana TMYK u TMNT3 kak npasuno ByayT pasnnyatbes — u no Habopam TePMIUHOB
W MO UX KONMYecTBY (mMpegnonaraem, YTo TEPMUHbI, BCTPEYaLLMECH B pasHbiX CNOBOGOpMaX, NpuBedeHbl K
eaMHbIM «3TanoHam» Ana Hux). Mepengem K «paclumMpeHHbiM Habopamy (B HMX BKMOYEHbI BCE TEPMMHbI,
BcTpevatowmeca B TIYK nivrm 8 TAT3). OnuHbl pagoB TEPMUHOB B «pacluMpeHHbIX Habopax» ans yyebHoro
kypca u T3 6yayT, 04eBNUaHO, COBMaaaTthb.

lNoBTopsieMoCTb TepmuHoB B T3 1 0b6bekTe, no kotopomy crtpoutcs TIYK, yytem, paccuMtaB [ONK KX
BCTPEYAEMOCTW B COOTBETCTBYKOLYMX TekcTax. Bektopa pgoneid BCTpeyaemoct W Oygem  cuwtath
xapaktepusytowmumu TMYK n TMNT3. CteneHn ux COOTBETCTBMA LienecoobpasHo OLeHWBaTb Yepe3 MapHble
KO3 puLMEHTbI KoppensLmmn — 0BbI4HbIN (M0 MMPCOHY) 1 paHroBbIin (Mo CripMey). C Haller TOYKK 3peHKs, NepBbIi
113 HUX NPEeaMnoYTUTENEH.

lMockonbky OTAenbHble T3 4acTO OPWUEHTUPOBAHbI MUILL Ha LOCTATOMHO Y3KWe BOMPOChl, TO MoKasaTenu
cosnagerns TMNT3 ansa otaenbHbix T3 v TIYK moryT 6biTb HeBbICOKMMU. CrieqoBaTenbHO, ecnm T3 sBnseTcs
y3koTemaTtnyeckum, To 6onee obocHoBaHHO conocTtaeneHne TIMT3 ¢ TEPMUHONOTMYECKUM NPOUEM Takoro
obbekTa y4ebHOro Kypca, kak «Ha3BaHMe TeMbl + Ha3BaHKS BCEX MyHKTOB TEMbI». ABTOMATUYECKM ONpeaensThb, k
KaKoM MMEHHO TeMe OTHOCUTCS Takoe T3, NpoLle BCEro, OLEHMBAs COBMaAEHMS C Kaxgoi 13 Tem u Bbibupas B
kayecte «MpOoCUIbHOMY Ty, ANS KOTOPOW COBMAdEHWE MakCuMarbHO M MPEBbILIAET HEKOTOPOE MOpPOroBoe
3HauyeHne (ecnu Takoro MpeBblUeHUst HET, To T3 cneayet cuuTaTh «MOAUTEMAaTUYECKUM»). ArnbTepHATUBHBIN
Noaxod — B KayecTBe «cocTaBHOro obbektay ans noctpoenus TMYK GepyTcs Bce TeMbI, 415 KOTOPbIX CTENEHU
coBrnagerns ¢ TMNT3 npeBbILLAKT NOPOroBble 3HauYeHUs. B kavecTBe nocrnegHnx MOXHO 6GpaTtb, Hanpumep,
MOMOBMHY CPEAHEr0 apnthMETUYECKOrO 3HAYEHMS COBMAAEHMI CO BCEMW TEMaMMU.

Bonbluui MHTEpPEC (M0 CpaBHEHUIO C OTAENbHbIMK T3) npeacTaBnseT cpaBHeHne ¢ TIYK TepMUHONOrMyeckoro
npodmns BT3 (TMNBT3) no kypcy. MpuunHbl — 3HauMTENbHO OOMbLIMIA OOBEM TEKCTa W MpeanonaraeMbii
BCECTOPOHHWIA oxBaT Kypca. TIBT3 MoXeT ObITb MOCTPOEH MO TOMY Xe anroputmy, uto u TMT3. B atom cnyvae
cTeneHb COBMAAEHUs TEPMMHOMOTMYECKUX Mpodunein hakTUieckm OLEHWBAET He TOMbko cooTetcTBue BT3
Kypcy, HO 4 YaCTUYHO — MOMHOTY TeMaTMyeckoro oxgata. CreunanbHO 4719 OUEHKW NOCRedHero napameTpa
MoryT ObiTb CCHOPMYNMPOBAHBI W HEKOTOPbIE ApYre KpUTEpWUW (KaK CkasaHO Bbllle, HA OCHOBE BEKTOPOB
CcoBMafeHnin oTaenbHbIX T3 ¢ OTAENbHBIMU TEMaMU Kypca).

OTanoHHble 3HaveHus ans cosnagenun TIYK n TIBT3 06bl4HO OTCYTCTBYIOT, MO3TOMY MPU HanWyiuu B By3e
[OCTaTOYHOro KonmyectBa BT3 MOXHO OLEHUTb HEKOTOpOe CpefHee 3HayeHue [Ans COBMajeHuin W
BONOMHUTENBHO 06paTUTL BHUMaHME Ha BT3, y KOTOpbIX COBNAaLEHWE CYLLECTBEHHO HIKE CPEAHETO.

CpaBHeHue [ByX pasnuuHbix BT3 Ha coBnafeHMe TEPMUHOMOTMYECKUX NPOUNEN MOXET UMETb CMbICI MpU
OOHOBPEMEHHOM CPaBHEHUM MO Y4eBHbIM Kypcam Mpodiuneil Ans OTBeYallMX UM 0ObEKTOB (Hanpumep,
CTaHOapTHbIX y4ebHMKOB). OnTMMarbHbIM BapuaHTOM OymeT, OYeBMOHO, SBNATLCA TakoW, korga B 00OMX
Cryyasix CTeneHn coBnageHuin byayT oaMHaKOBbIMM UMK GR3KUMA.

Wtak, aBTOpamu CTaTbW PacCMOTPEHbI HEKOTOPble HanpaBneHWst opMarbHOrO aHamu3a TEKCTOB TECTOBbIX
3a/1aHui1 B OTHOLEHUN XapaKTEPUCTUK UX KayecTBa. [peAnoxeH psig anropuTMOoB, NO3BOMSIOLMX NPOM3BOANTDL
TaKo aHann3 B aBTOMATM3MPOBAHHOM pexiuMe. B fanbHeiluem npegrnonaraetcs anpobyuposaTh 3T anropuTMbl
Ha pearbHbIX TECTOBbIX MaTepuanax.
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ANEKTPOHHOE OBYYEHUE B OBJIACTU SNEKTPOTEXHUYECKUX AUCLIUNIAH.
ANOAKTUYECKUE BO3MOXHOCTU KOMIMbIOTEPHOIO MOAEJIMPOBAHUA
B OBNTACTU T'YMAHU3ALIUK NPOLIECCA OBYYEHUA

Enena BaxTuHa

AHHomayus: B cmambe paccmampuearomcs Oudakmuyeckue 3adadu, pewaembie C  NOMOWbH
KOMNbIOMEPHO20 MOOE/UPOBaHUS, KOMOpbIe CYWECMEEHHO pacwupsiom obyyarouue 803MOXHOCMU
nabopamopHo20 NpakMUKyMa 8 HanpaseHUU 2yMaHu3ayuL npouecca 0ByyeHus.

Knrouesnbie cnosa: munuyHble Oudakmuyeckue cucmembl, NPOUECCyasbHbIe KOMNOHEHMbI, 2yMaHUCMuYecKas
HanpaeieHHOCMb 380MKUYUOHHbIX U3MEHEHUU, Kraccuyeckoe 8y308ckoe 0bpa3oeaHue, 3nekmpomexHuyeckue
ducyunnuHbl, nabopamopHbIl NPakmuKyM, eupmyasnbHbIl 3KCnepuMeHm, yHusepcarbHble Modenupyrujue
npoepamMmHble cucmembl, 3adayu MOOenuposaHuUs, KOMNIIEKCHas nabopamopHo-npakmuyeckass paboma,
yenocmHocms passumusi 06y4aemoeo, pegrekcus y4ebHol dessmenbHocmu.

BBepgeHue

3aHMMasCh MCCNENoBaHNEM TYMaHWUCTMYECKMX OCHOB MPOEKTUPOBAHUS COAEpXaHus 0by4YeHus B By3e, Mbl
BbIAENMWMM Ha MpUMEpe TUMMYHbIX AMAAKTUYECKMX CUCTEM MPOLNIOr0 M HACTOSILEro NpoLeccyanbHble
KOMMOHEHTbI: LieNeBoi, COAEPXaTerbHbli, OpPraHWU3aLMOHHO-YNPABIIEHYECKN, METOLNYECKUA U aHANUTUKO-
Pe3ynbTaTUBHBIN — W MOCNEAOBATENbHO MO KAXOOMY W3 HWX BbISBUIK FyMaHWUCTMYECKYI0 HaMpaBNeHHOCTb
9BOMIOLMOHHBIX M3MEHEHWI, KoTopble obecneunBaioT obneryeHne npouecca nosHaHus. B aToil cTaTbe Mbl
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3aTPOHEM TONMbKO OAMH W3 KOMMOHEHTOB — METOAMYECKMN — M PAacCMOTPUM €ro Ha npumepe nabopaTopHOro
NpakTUKyMa MO MHTErpUpPOBAHHOMY Kypcy «OMEKTPOTEXHMKA W SNEKTPOHMKA» B CUCTEME KIacCU4ECKOro
BY30BCKOro 06pa3oBaHus.

OcHOBHaA 4acTb

«ONEKTPOTEXHUKA W 3NEKTPOHMKA» — 3TO OAHA W3 IMEKTPOTEXHUYECKMX AUCLMMMWH, UMeLwas LenoCTHbINA
NOMMKO-0Ka3aTenbHbIN XapakTep cogepxaHusi. Kak yxe [okasaHO HayKoW Neaarorikon, 4fs OCBOEHWS Takoro
COAepXaHus NPeanoYTUTENbHbI Creaylowue cucTemMbl METOLOB M ¢hopM 06yyeHus: npobnemHo-coobLyatoLero
Ha NeKUMsX 1 3KCNepUMEHTANbHOMO McCnefoBaHns Ha nabopaTopHOM npakTukyme. Takoe coueTaHue ¢opm 1
MeToA0B 06ecneynBaeT HepaspbIBHYIO CBS3b MEXAy Teopueid W NpakTukoi B 0Oy4eHWM, MpuyeMm npakTuka
npeobnagaer B KONMWYECTBEHHOM OTHOLWEHWUN: 60 % ayaMTOPHBLIX 3aHATUIA OTBeJeHO B y4ebHOM nnaHe Ha
npoeegeHne nabopaTopHbix paboT. ITO OOBACHAETCS TEM, YTO Ha PELUEHIE BCETO KOMMIEKCa 3a4ad, CTOSILLMX
nepes npenogaeateneM U CTyAEHTAMW Ha 3TUX 3aHATUsX, Tpebyetcs 6onbliee Bpems. Kpome TOro, Ha
nabopaTopHbIX 3aHATUSX MMEITCS BCe HeobXxoauMble AMOAKTUYECKME W MCUXONIOTMYeckue YCroBus Ans
peanu3aunnm NNYHOCTHO-AEATENBHOCTHOTO Moaxoda B OOYYEHWM M OCYLIECTBNEHUS CYObEKT-CyObeKTHbIX
OTHOLLIEHWI Mexay CTyAeHTamMu 1 npernofaBaTenem, YTO O4eHb BaXHO C TOYKM 3PEHUs ryMaHW3aummu npolecca
0by4eHus. BcneacTame 3TOr0 Mbl OCTaHOBUMCS MMEHHO Ha NlabopaTopHOM MpaKTUKyMe.

Onupasicb Ha wumelowytocs nabopaTopHyto 06asy — yHMBepcanbHble CTEHAbl «Yparoyka» 3aBOACKOrO
W3rOTOBNEHWS, KOMMNEKTbl WHCTPYKUMA W METOAMYECKMX PEKOMEHZAUMA K HWAM, — Mbl PEeLIny
YCOBEPLLUEHCTBOBATL TEXHUKY W METOLMKY NPOBEAEHWs NabopaTOpHOTO SKCMEPUMEHTA 3a CHET UCMOMNb30BaAHMS
KOMMbIOTEPHOTO MOAENMPOBaHUSA. oyeMy Mbl NPELMONOXMM, YTO UMEHHO KOMMbIOTEPHOE MOAENMPOBaHVe
obnagaet HeoOXOAMMbIMW AUAAKTUYECKMMM BO3MOXHOCTAMM NS PELLEHUS NOCTaBNEHHOM 3aaa4uun? [leno B Tom,
YTO OHO NO3BOJISIET PEANN30BaTh TakNe ryMaHUCTUYECKME COCTABNSIOLLME METOLNYECKOrO KOMMOHEHTA CUCTEMbI
obyyeHns, Kak:
- MCnonb3oBaHWe NpoOneMHOro, 9BPUCTUYECKOTO U UCCMEAOBATENbCKOTO METOAOB, CYLLECTBEHHO
MOBBILLAIOLLMX CTENeHb CAMOCTOATENBHOCTY NO3HABATENbHON LEATENbHOCTU CTYAEHTOB;
- MPWUMEHeHWe CPeacTB 0OYYeHMs, WCMOMb3YHLWMX OJHOBPEMEHHO HECKONMbKO KaHamroB CBS3M MeXay
BHEWHMM W BHYTPEHHUM MNnaHamu y4eOHOM LEeATENbHOCTH, T. €. MHOrOMEPHbBIX, YHUBEPCANbHbIX U
NpMPOA0CO06Pa3HbIX.

KomnbtoTepHble Mogenu ¢ 6orblUMM AMana3oHOM  perynpyemblx NapaMeTpoB SBASKOTCS  HarsiaHbIM
MpeacTaBMneHNeM YUCMEHHBIX METOZO0B, OTPaXaloLUMX 3aKOHb, TEOPEMbI W MPUHLMMLI SNEKTPOTEXHUKM. OTH
MOZENM NO3BOMSIOT NPOBECTW BUPTYarbHbI SKCNIEPUMEHT, KOTOPLIA, C OQHON CTOPOHbI, FOTOBUT CTyAEHTa K
peanbHOMY KCNEPUMEHTY: TPEHUPYET B ero NpOBEAEHUM U JaeT NpeaBapuTenbHble pesynbTaThl, NO3BONSOLLMe
B AanbHellueM aHanu3upoBaTb pesynbTaTbl pPeanbHoro akcnepumeHTta. C [pyroit CTOPOHbI, BUPTYasnbHbIiA
3KCMEPUMEHT AOMONHSIET U paclUMpseT BO3MOXHOCTW pearibHoOro 3a CYeT MOAENMPOBaHUS aBapUiHbIX PEXMMOB
paboTbl, HEAOCTYMHbIX MPU HATYPHbIX UCTILITAHNSIX, 3aMEANEHUS UMK YCKOPEHWS! SNEKTPOMArHUTHbIX NPOLLECCOB
B 3NEKTPOTEXHUYECKUX YCTPOCTBAX, YTO crocobeTayeT Gonee riy6okoMy X NOHUMaHMIO.

lMocne aHanm3a pasnuuHbIX YHUBEPCANbHBLIX MOAENMPYIOWWMX nporpamMMHbix cuctem: Micro-Cap, Electronics
Workbench (EWB), Multisim (MS), Design Lab, MatLab — mbl ybegunucb B TOM, 4TO BbIOOP KOHKPETHOM
CMCTEMbI BO3MOXEH TONBbKO MOCIEe YTOYHEHMs 3agad mMogenmpoBanus (1, 2, 3, 4). HyxHO OTMETUTb, YTO, XOTS
MOJENMPOBaHNE  3IEKTPUYECKMX Lienel  BbINOMHSETCH  KOMMbIOTEPHOM MpOrpaMMod € Y4eTOM  BCeX
PaCCMOTPEHHbIX B y4eOHWKE 3aKOHOB W METOAOB, CaMM 3TV 3aKOHblI M METOAbl MOMb30BATENO HE BUAHBI, OH
nomny4aeT TOMbKO KOHEYHbI pedynbTaT. B CBA3M C 3TM Ham npefcTaBnseTcs LenecoobpasHbiM NCNONb30BaTh
KOMMNbIOTEPHOE MOZENUPOBAHME AKCNEPUMEHTA B SNEKTPOTEXHUYECKMX AUCLMNANHAX ANS PELLEHUS CIeayHoLnX
3apjau:

- KOHTPONS NpaBUIbHOCTY COCTABIEHNS CXEMbI SKCMIEPUMEHTE;

- MonyyeHns npeaBapuTeNbHbIX Pe3ynbTaToB AKCNEPUMEHTA;

- rpadpmyeckoro aHanmsa pesynbTaToB KCNEPUMEHTA, B TOM YMCTIe NOCTPOEHUS BEKTOPHBIX Auarpamm.
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lMocne onpegenexus 3agay MOAENMPOBaHUS Mbl YCTAHOBWIW, YTO UX PELLEHNO Hanbonee NOMHO COOTBETCTBYHOT
AMpaKTUYeckne BOIMOXHOCTW nporpammbl Electronics Workbench (EWB). Ee ocobeHHOCTbIO SBNsSieTCs Hannuve
NaHenn KOHTPONbHO-U3MEPUTENbHBIX NPUOOPOB, NO BHELIHEMY BUZY W XapaKTepUCTUKaM MPUONMKEHHBIX K NX
NpOMbIWNEHHbIM aHanoram. EWB  nossonsetr umutupoBaTb paboTy € n3MepuTenbHbiMM - npubopamu,
MOZJENMpOBaTh ANEKTPUYECKIE CXEMBI, YNIPOLLATb UX NyTeM OOPMIEHNS NOLCXEM U KOHBEPTUPOBATbL B Apyrie
CUCTEMbI MOLENMPOBAHMS, NO3TOMY OCTAHOBWM CBOW BbIBOP MMEHHO Ha 3TON NporpamMme.

[ins KomneHcauwm Hepoctatka B OTpaboTke MeTO[OB pacyeTa 3MEeKTPUYECKUX W MarHWTHbIX Lenen
(MpaKTn4eckne 3aHATUSA He NpesycMOTPEeHbl Y4ebHbIM NaHoM) Mbl UCMONL30BANN PacyeThl, NPeALLeCTBYOLLMe
aKcnepumeHTy. B pesynbrate nonyumnu cxemy komnnekcHoi nabopatopHo-npaktudeckon pabotsl (MMP).
lMpencTaBum ee CTPYKTYpY ¥ coaepxanue (tabn.)

Tabnuya
OCHOBHbI€ 3NEMEHTbI CopepxaHne OCHOBHbIX 311eMEHTOB
1. OCHOBHble TEOPETHUYECKNE TesnCHO OpMEHTUPYIOT CTYAEeHTa Ha HeobXoauMbIA NEKLMOHHBIN
NOMOXeHMs Matepuan
2. MpakTnyeckas (pacyeTHas) yacTb CopepxuT 3afaHne Ha npegBapuTenbHbIA pacyeT 3KCnepuMeHTa
paboTbl noapo6HbI 0bpaseL (3TanoH) ero BbIMOMHEHMS, @ TakKe BapuaHTbl
[aHHbIX  Ans  oTpaboTkM  3afdaHus  KaxgbIM  CTYOEHTOM
CaMOCTOATENBHO
3. KoMnbloTepHOE MOoZenMpoBaHme MocpeacTBOM  BMPTYanbHOrO  3KCMEPUMEHTA  MPOBEPSIOTCA
aKcnepumeHTa B cpege EWB NpaBUNBLHOCTb NpeaBapUTENbHbIX PACHETOB M FTOTOBHOCTL CTYAEHTOB

K npoBeaeHNo peanbHOro SkCnepMMmeHTa

4. QkcnepuMeHTanbHas YacTb pabotbl | CogepXuT npaBuna 6Ge30nmacHoCTW, METOAMYECKME YKa3aHUsi Mo
MPOBELEHNI0 SKCMEPUMEHTA Ha NTabopaTOPHOM CTeHge W aHanuay
€ro pesynbTaToB, NO3BONALEMY CAenaTh 0GbEKTUBHbIE BbIBOAMI

5. 3agaHus ans KOHTpons n KoHTpOnbHble TeCTbl
CaMOKOHTpOIIS

OueBuaHO, YTO Takoe NOCTPOEHUE cofepxanus kaxaon JINMP opueHTUPOBAHO Ha peLLeHue ChneayioLlei CUCTEMBI
3ajay: BblpabOTKy HaBbIKOB MOATOTOBKM W MPOBEAEHWNS 3KCepuMeHTa, 06paboTku W aHamm3a Momy4YeHHbIX
pesynbTaToB, (HOPMYNMPOBAHWS BbIBOZOB, a Takke (OPMMPOBAHWS  HaBbIKOB pedhnekcun  yyebHom
AesATeNnbHOCTU.

YCTaHOBMEHHas MocnegoBaTeNlbHOCTb 9MEMEHTOB CXEMbl OMpEeAerieHa Ha OCHOBE MOTMKM MO3HaBAaTENbHOro
npoLecca B NPUHATON HaMW AeATeNbHOCTHO-Pa3BUBAIOLLEN TEXHOMOMMM 0By4YeHus:, KoTopas npegycmaTpueaeT
NPenMyLLEeCTBEHHOE UCNOMb30BaHNE MPOAYKTUBHLIX W MHTEPaKTUBHbIX METOJOB U CpefcTB obyyeHns,
obecrneunBaloWmMx [EATENbHOCTHOE Y4acTue CTyAeHTOB B 06pa3oBaTenbHOM npouecce. WHbIMM crnosamu,
CYL|ECTBEHHOE HapalyvBaHWe 3HaHWMA npoucxoaut Onarogaps NO3HaBATENbHON AEATENbHOCTA  CaMuX
CTY[EHTOB.

OcTaHOBMMCS Ha TpETbEM 3neMeHTe cxembl. B yem ero ocobeHHocTb? KomnbloTepHOE MOZenvpoBaHue
pasBMBaET HarnsgHo-006pa3HoOe MbllfieHNe CTYAEHTOB M 3aHWMaeT NPOMEXYTOYHOE MOMOXEHME, CBA3bIBas
Mexay coboit pacyeTHyI0 1 3KCNEpPUMEHTaNbHY0 YacTh paboTbl, Ha KOTOPbIX NPOUCXOAUT Pa3BUTUE CIOBECHO-
MIOTMYECKOr0 W HarnsigHO-AENCTBEHHOTO MbILNEHNS COOTBETCTBEHHO. COBMECTHOE passuTe BCeX (opMm
MblLUreHNs obecneymBaeT LenoCTHOCTb pasBuTus 0by4aemMoro Yyepes peanvsaumio LenoCcTHOCTU BOCNIPUATUS 1
AesTensbHocTU. Kpome TOro, UCnonb3yemble Npu MOLEeNMpoBaHUM cpefcTsa 0byyeHUs CHUMAKOT «BepbarbHyio
TUpaHUIO NamsaTy, obneryas TeM cambIM NPOLECC NO3HAHUSA. TakoBbl OCHOBHbIE NMO3ULMK, MO KOTOPbIM, HA HaLl
B3rNA4, KOMMbIOTEPHOE MOZENUPOBaHME CNocoOCTBYET ryMaHn3aLmm npoecca 0byyeHus.

Anpobauun 1 BHeapeHuio B Yy4yebHbI npouecc HOBOW cxeMbl npoBedeHus NP npefwectsoBan psg
NOArOTOBUTENBHBIX MEPONPUATUN:
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- nepepaGOTKa METOONYECKNX yKa3aHI/II7I K NPOBEAEHNIO na6opaToprlx pa60T M0 HOBOW CXeMe;

- BblAENeHMe 3KCMEPUMEHTaNbHLIX TPYNn 1 MPOBEAEHME C HUMM BBOZHOMO WHCTPYKTaxa B TeyeHue 1
aKageMM4eckoro 4aca C Lenbio 0OLlero O3HaKOMMeHWst ¢ HOBOW cxemoi nposedeHus MNP u
KOMMbIOTEPHbIM MoZenupoBaHnem B cpege EWB, B 4acTHOCTM C UENbI0 COKPaLLEHWs BpPEMEHM
ajanTauuu CTyAeHTOB NPy NPOBEEHUM SKCNEPUMEHTA.

OnbIT npoBegeHWs NabopaToOPHOTO MPaKTUKYMa Mo «INEKTPOTEXHUKE W 3MEKTPOHMKE» MO HOBOW CXEME CO
CTYOEHTaMWU-O4HMKaMK B TeYEHWEe ABYX CEMECTPOB MoKasan POCT MHTEHCMBHOCTM OOY4YeHMs Mpu OTCYTCTBUM
neperpysku 3a CHET CMeHbI BUAOB AeATeNbHOCTU. Bpewmsi, 3aTpayeHHoe CTyaeHTamMu Ha BbiMomHeHWe paboT, He
NpeBbILIAeT TPEX aKaAeMUYECKMX YacoB npu 06s3aTeNbHON CaMOCTOATENBHOM MOArOTOBKE, NPeayCMOTPEHHOM
y4ebHol nporpammoii. OyeHb BaXHO OTMETWUTb SIPKOE NPOSIBMEHME MOMOXMTENBHOTO BIUSIHASI COBMECTHOM
paboTbl CTYOEHTOB B MOArPyNMax Ha WX NUYHOCTHOE pa3BuTME, 00 aKTyanbHOCTW KOTOPOrO rOBOPSIT MHOTME
coBpemeHHble yyeHble: E.B. boHpapesckas, K. Mapkos, B. Mapkosa, B.A. CnactenuH, B.B. Cepukos, E.H.
LWusHos, W.C. Akumanckas u ap.

Mommmo nepevyucneHHblX Bbille 3aaa4y KOMNbIOTEPHOE MOAENMPOBAaHNE YCMNELLHO pellaeT U Takue, Kak:

- WHOMBWOYyanu3auus BbINONHEHMs paboT CTygeHTamu 3a CYET W3MEHEHWS NapameTpoB SNEMEHTOB
uccnegsyemon Cxembl;

- CaMOCTOATENbHOE BbIMOMHEHNE BUPTYaNbHOTO 3KCMNEPUMEHTA B yAOOHOE ANs CTyOEeHTa BPEMS 1 B JI0OOM
MecTe, rae ectb PC-COBMECTUMbIN KOMMBIOTEP;

- COKpalleHue BpemeHW Ha noaroToBKy, NpoBedeHWE IKCnepuMeHTa U OCbOpMJ'IeHI/Ie 0T4eTa 3a CcYeT
aBTOMaTM3aLnn pac4eTos, rpad)mquKMx I'IOCTpOGHI/II7I M ncnonb3oBaHnA SJ'IeKTpOHHOI7I (bOprI oT4eTa.

CyLLecTBYOT W onpefenieHHble TPYAHOCTU: A3bIKOBOW Gapbep — OOMbLUMHCTBO MPOrpamMMHbIX MPOAYKTOB
BbIMOSIHEHO Ha MHOCTPAHHOM $i3bIKe (@HIMIMNCKOM); BO3MOXHOCTb cO0eB B paboTe KOMMbOTEpPa; HECOBMNaAEHNe
CTaH4apTOB YCMNOBHbIX 0603Ha4YeHMIn Poccum 1 CTpaH — Npon3BoanTENen NporpaMMHbIX NpoaykToB. OgHako aTu
TPYAHOCTU He SABMAKTCA MPUHUMNMANbHBIMA MpU OOCTaTOMHOM YPOBHE KBanudvkauuu npenogaBatens,
BEAYLLEro 3aHaTus, 1 60MbLIOM BbIGOPE MMEIOLLENCS B HAMUYMM COBPEMEHHON HAY4YHOM W y4ebHOIM nuTepaTypel
MO KOMMBIOTEPHOMY MOLENMPOBAHMIO.

3aknouyeHue

OueHKa BMMSIHAS KOMMbIOTEPHOrO MOZENMPOBaHNS Ha rymMaHu3aumio npouecca oby4eHust OCyLLecTBMsnach
HaMW MO CreAyLMM KpUTEPUSM: 1) U3MEHEHUe WHTErPaTUBHBIX KAYECTB 3HAHMIA CTYAEHTOB: AEHCTBEHHOCTH,
CUCTEMHOCTM W MPOYHOCTM (MOKa3aTeN — M3MEHEHUS! CPeaHEro BbIGOPOYHOTO 3HAYEHWUS! COOTBETCTBYHOLLMX

. cp ~ cp cp -
koathdpuumenTos: K7 meicteenHoctn, KT cuctemHocT u K7 MpOYHOCTW 3HaHW — W UX BbibOpouHast

2
K

picnepons oo, G W O ); 2) U3MEHEHNe YPOBHS (CTUXWIHOTO, OMEPAaLMOHANBHOTO, 3BPUCTMYECKONO W

[ManeKTUKO-aBPUCTUYECKOrO) pedhnekcin y4ebHON AeATENbHOCTU CTYAEHTOB; 3) onpeaenieHne SproHOMUYECKMX
CBOJCTB KOMMbIOTEPHOIO MOAENMPOBAHMS, ANt OLEHKW KOTOPbIX MCCMeA0Banu ero BIMSHUE Ha NO3HaBaTEIbHYHO
aKTMBHOCTb CTydeHTOB [la M METOAMYECKYH aKTMBHOCTb npenogasatenen [ly. [locne maTemaTtuyeckon
006paboTkn akCnepUMEHTANBHBIX AaHHBIX MOMYYWN NOMOXMTENbHBIA MPUPOCT NOKa3aTENen COOTBETCTBYHOLLMX
KpUTEpUEB.

B uTOre Mbl NPULLNK K CeayOLLMM BbIBOAAM:
1. BupTyarbHblil 9KCNEPUMEHT HEe 3aMeHsieT pearbHoro, a NpeaBapsieT ero, 06pasys TeM cambIM 0ByyatoLLyio
cucTemy ¢ 6onee LIMPOKMM CNEKTPOM AMAAKTUYECKNX BO3MOXHOCTEN.

2. KomnbroTepHoe MoAennpoBaHue rymaHu3npyeT npouecc o6yqu|/|;| no AsyMm napannenbHbIM JUHUAM:
BHYTpeHHeVI, mcnone3ys He3adeMCTBOBaHHbIE MCUXONOrnyecKue pecypchl CY6'beKTOB O6p83038TeﬂbHOFO
npouecca, n BHELLHen, npuenekasa HoBble NHCTPYMEHTAlbHbIE CPEACTBA U METObI, o6ner‘-|a+ou4v|e rpouecc
NO3HaHWA.
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3oomexHuqeckudl, 12; e-mail: VEA1961@yandex.ru

MYNbTUMEOUA B CUCTEME HENPEPbIBHOIO O6PA30BAHUA

Ivo6oBbL 3anorosa

AHHomauyusi: B cmambe npedcmasnieH onbim u3ydeHuss Kypcos e obmacmu mynbmumedua & cucmeme
HenpepbIeHO20 06pa308aHuUsi 8 0bpa3osamenbHbIX yupexdeHusix [lepMckoeo Kpas. M3ydeHue HayuHaemcs 8
pamKax WKobHo20 Kypca «MHbopmamuka. basosbil Kypc», anekmugHo20 Kypca «KomnbiomepHas apaghukay.
Ha crnedyrowux cmyneHsix 06y4eHusi noyyeHHble 3HaHUs U HasbIKu yarybnswomes npu udydeHuu oucyuniuH
«Mynbmumedua», «BupmyanbHass peanbHOCMb» U «BbMucIumensHas 2eomMempusi U KOMNblOmepHas
apacpukay.

Keywords: komnbiomepHas epacpuka, Mynbmumedua, 6UpMYyarbHas PeanbHOCMb, 8bINUCIUMENbHas
260MeMpUs, NPOUIbHOE 0BYYeHUE, IMEeKMUBHBIL KypC.

ACM Classification Keywords: 1.3 Computer Graphics: 1.3.4 Graphics Utilities — Graphics editors, Graphics
packages, Picture description languages; 1.3.5 Computational Geometry and Object Modeling — Boundary
representations; Constructive solid geometry, Curve, surface, solid and object representations, Geometric
algorithms, languages and systems, Hierarchy and geometric transformations, Modeling packages, Object
hierarchies; 1.3.7 Three-Dimensional Graphics and Realism-Animation, Color, shading, shadowing and texture,
Hidden line/surface removal, Raytracing, Virtual reality, Visible line/surface algorithms; K.3 Computers and
Education: K.3.2 Computer and Information Science Education — Computer Science education, Information
systems education.

BBepgeHue

B HacTosiwee Bpems MynmbTUMeaMa — 3TO OAHO W3 Haubonee aKTMBHO Pa3BMBAOLLMXCA HanpaBneHuii
MH(OPMALMOHHBIX TEXHOMOrMA. Te WIK MHble 3NEMEHTLI MyNbTUMEAMa MCMOMNb3YHT B CBOEN pabote noam
camblX pasHblX MPOCECCUI: UCCNEAOBATENM B Pa3NNYHbIX HAyYHbIX W MPUKNagHbIX 06nacTsx, XyLOXHUKW,
KOHCTPYKTOPbI, CMeuuanicTbl N0 KOMMbIOTEPHON BEPCTKe, AU3anHEPb!, aHUMATOPbl, Pa3paboTunkm pPeKnaMHo
npoaykuun, cosgatenu Web-ctpaHul, aBTopbl MynbTUMEAMA-NPE3EHTaLMN, MEAWKW, MOAENbepbl TKAaHER K
ogexapl, hoTorpadbl, CneyuannucTsl B 06nacTu Tene- 1 BULEOMOHTaxa U ap.
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B naHHol cTatbe npencrasrieHa nporpamma n3ydeHnsa QUCUnninH, OTHOCALLMXCA K TEXHOOrMAM MynbTuMeana
B CUCTEME HEMPEPBLIBHOIO OﬁpQSOBaHVIH, OXBaTbIBEFOLLI,eVI HECKOINbKO ypOBHeI7I.

Ba3oBbIi Kypc B WwKone

OcBoeHVe MynbTUMEOMA HauMHaeTcs B LUKOMEe npu M3yveHun npegmeta «MHdopmatuka. Bas3oBbin Kypey.
Yyalmecs KpaTko 3HaKOMSTCA C METOLaMW KOLMPOBAHNS 1306paKEHNN, a Takke BO3MOKHOCTSMW NPOCTENLLETO
rpaduyeckoro pepaktopa Paint. Kpome TOro, OHM M3y4atoT OCODEHHOCTM YCTPOWCTB ANSt XpaHeHus
MyNbTUMEOUMHON  MHGOPMALIMK,  UCTOPUIO  3BYKO3ANUCbIBaOLWEd TEXHWKWM, aHanorosoe W UupoBoe
npeacTaBneHne 3Byka. borbluoe BHWMaHWe ygensetcs Co3gaHuto npeseHTaumn B nporpamme  Microsoft
PowerPoint.

MpodunbHoe 0Oy4eHue B Wwkone

C y4yeToM TOro, 4YTO Yy YvalMXCs CTaplMX KNacCoB CKMaablBaeTCs OpueHTauus Ha ccepy OGyayuien
NpoeCCOHaNbHON AesTenbHOCTH, MuHucTepcTBo obpasoBaHus PO paspaboTtano KOHUEnuuto npodunbHOro
obyyeHuss Ha crapleit ctyneHu obpasoBaHus. BaxHyto ponb B cucTeme npocunbHOr0 obyyeHns urpatot
3NeKTUBHbIe Kypebl (Kypcbl N0 BbIBOpY).

YrnybreHHoe ¥ paclUMpeHHOe W3yveHne METOOOB KOAWMPOBAHWS, CO3AaHWUS, PEAaKTUPOBAHWS W XpaHeHWs
n3obpaxeHuin BeOETCS B pamkax 3neKkTUBHOMO Kypca «KomnbtoTepHas rpadpmkay, paspaboTaHHOrO aBTOPOM.
OTOT KypC ONUPAETCs Ha 3HaHWS U YMeHWs, CHOPMUPOBAHHBIE MPW U3ydeHWW npegmeta «/Hpopmatuka.
Ba30BbIN Kypc». DNEKTMBHBIN KypC «KoMMbloTepHas rpadmka» MOXeET paccmaTpuBaThCs kak 06s3aTenbHbIn Ans
noceLleHnst no BbIOOpY yvalMxcs, BXOAAWMA B COCTaB npoduns 0byyeHuss Ha CTaplieil CTYNeHW LUKOSbI.
OcCHOBHOE BHMMaHWe 34€eCb YAensieTcs CO3AaHu0 WNNKCTpauuii W peaakTMpoBaHWMKO M300paxeHui, T.e.
pefaKTopam BEKTOPHOM M pacTpoBOM rpaduku.

Llenw v 3agaun anekTneHoro kypca «KomnborotepHas rpadukan:
— paccMmoTpeTb cnocobbl NPeAcTaBNeHNs rpacueckinx M30bpaxeHuir;

— u3yunTb chopmaTbl rpadmyeckux annos M LenecoobpasHOCTb KX MCMONb30BaHWA npu paboTte ¢
pasnuYHbIMK Nporpammamu;

— paccMoTpeTb MPUMEHEHWE OCHOBHbLIX MPUHLMMOB KOMMLIOTEPHOM rpaduky B PasnuyHbIX rpadnyeckmx
pefakTopax;

— Hay4uTbCs CO3AaBaTh M pefakTMpoBaTb COBCTBEHHbIE M30BPaXeHNs, UCMOMb3ys OCHOBHbIE MHCTPYMEHTbI
rpadouyeckux pegaktopos Corel DRAW n Adobe Photoshop;

— HaY4YUTbCA BbINOMHATb 0bmeH FpaCbI/I‘-IeCKVIMVI AaHHbIMK MeXAY pas3nu4yHbIMK NporpaMmmamMu.

3HaHWs, MOny4YeHHble NpWU WM3yYeHUM 3NEeKTUBHOrO Kypca «KomnbloTepHas rpadvkay, yyawmecs MoryT
1CMonb30BaThb NPY CO3AaHNN PEKNAMHOM NPOAYKUMN, ANS BU3yann3aLmMu Hay4HbIX 1 NPUKIaAHbIX UCCNeaoBaHuiA
B pa3nuuHbIX obnacTsx 3HaHuit — manke, xummm, Guonorum u gp. CosgaHHoe u3obpaxeHne MOXET ObiTh
NCMONb30BaHO B AOKNage, CraTbe, MyMnbTUMeAMa-npeseHTauun, pasmelleHo Ha Web-ctpanuue uwnm
MMMOPTUPOBAHO B [AOKYMEHT W3AATEMNbCKOA CUCTEMbI. 3HaHUS W yMEHWs, NpuobpeTeHHble B pesynbTaTe
OCBOEHMSI 9TOr0 Kypca, SBMAKTCA (DYHAAMEHTOM [Nns AanbHEiwero COBEpLUEHCTBOBAHWS MacTepcTBa B
obnacT TpPexmMepHOro MOAENMPOBAHWS, aHWMauuM, BUOEOMOHTaXa@, CO34aHUs CUCTEM  BUPTYanbHOM
pearnbHOCTH.

OnekTuBHbIN Kypc «KoMmnbtoTepHas rpadmka» npegHasHaveH NS yyawmxcs, obyvaromxcs B eCTeCTBEHHO-
MaTeMaTU4eCcKOM, CoLManbHO-ryMaHUTapHOM Npodune, a Takke NPOUINAX TEXHONOMYECKON HanpaBneHHOCTH
— UHOPMALMOHHO-TEXHOMOMMYECKOM U MHAYCTPUATNbHO-TEXHOMNOTMYECKOM.

MeToamnyeckoe obecneyeHne Kypca cocTaenset yyebHoe nocobue, paspaboTaHHOe aBTOPOM, BKMHOuaroLiee
TEOPETUYECKNN KypC U nabopaTopHbIn NpakTukyM. [laHHoe nocobue Bbino otmeyeHo rpaHTom HOTIK u 3onotomn
MeZanbto Bcepoceninekoro BLICTaBOYHOTO LiEHTpa (BbicTaBka « CoBpemeHHas obpasoBatenbHas cpeaa—2004»).
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OOyueHue B By3e

Kypc «MynbTumegmna» NOCBALIEH M3YYEeHMIO MpOrpamMMHbIX  Cpeacts, obecneuusarowmx paboty ¢
HENOABWXHbIMM N3006paXeHUAMI, aHUMaLMEN, BUAEO, TEKCTOM 1 3BYKOM.
[Ana paboTbl ¢ ABYXMEPHbIMUA WM300OPAKEHUAMI LIMPOKO MCMOMb3YITCH PEAAKTOPbl PacTPOBOW W BEKTOPHOW
rpadouku Corel DRAW u Adobe Photoshop, n3y4aemele Ha MiaaLmx Kypcax.
Mporpamma Corel DRAW — oguH 13 Hanbonee nonynspHbIX pedakToOpoB BEKTOPHO rpaduki 6narogaps Tomy,
YTO MO3BOMSET HAYMHAKWMM U NPOMECCUOHANbHBIM XYAOXKHUKAM CO34aBaTb MAMKOCTPALUMW  PasnnyHoON
CnoxHocTW. Ha nepcoHanbHbIx komnbtoTepax IBM PC Corel DRAW aBnseTcs «koponem» nporpamm pucoBaHms.
Adobe Photoshop — camas nonynspHas B Mupe nporpaMmma pegakTMpoBaHUs pacTpoBblX M300paxeHuit. OHa
ucnonbayeTca Ans peTyLuMpoBaHUs, TOHOBOA M LIBETOBOM KOPPEKUMM, a Takke MOCTPOEHUS Konmaxewn, B
KOTOPbIX (hparMeHTbl PasfnyHbIX U306PaKEHN CIMBAKOTCS BMECTE 4151 MOMYYEHNS MHTEPECHBIX N HEOOBIYHbBIX
achpekToB.
Co3spaHue xe TPEXMEPHbIX CLEH CYLLECTBEHHO OTIMYAETCS OT PUCOBaHUS B rpadpuyeckoM pegaktope v Tpebyet
OnpedeneHHbIX HaBblkoB. Kak npaBuno, B nporpaMMmax TPEeXMEpHOro MOAENUpoBaHus  (Hanpumep,
3D Studio MAX) BbinomnHsieTcs HacTpoiika Buaa U3obpaxeHns cBepxy (Unn CHU3Y), cresa (Unu crpasa), a Takke
cnepean. Kpome TOro, co3gaHuWe CLUEHbl COCTOMT W3 HECKOMbKMX 3TanoB: MOZENWPOBaHUE, HarOXeHWe
MaTepuasnoB, pacCTaHOBKa UCTOYHMKOB CBETA, YCTAHOBKA KaMmepbl, BU3yanusauus (NocTpoeHne n3obpaxeHuns no
€r0 OMMUCaHWI0). 3HaHWe OCHOB PaCTPOBOM M BEKTOPHOM rpadmkm — Heobxogumoe ycrioBue ans pabotbl ¢
TPEXMEPHBIMI CLiEHaMK1, NO3TOMY NpunoxeHns, obecneunsatolme paboTty C LaHHbIM TUNOM MynbTuMeaua,
N3y4aloTCs Ha CTapLUMX Kypcax.
AHUMaAUMOHHBIE M UMdpoBble  BMAEOMMNbMbI  MPeAcTaBnsoT  cobom  BbICTPO  BOCMPOM3BOAMMbIE
nocrnefoBaTeNbHOCTU  rpadUUecknx CLEH, NO3TOMY CO34aHMe aHuMauuum U (PUNBMOB M3 OTAENbHbIX
BuaeoknunoB TpebyeT HaBblkoB paboTbl C rpaduyeckumn pepakTopamu ¥ nporpaMmamMi  TPEXMEPHOro
MoaenupoBaHus. [ins MOHTaxa B1AeoKNMnoB, fobaBneHns cneuaddeKToB, a Takke 3anucy unbMoB Ha ANUCK B
pamkax Kypca ucnonb3ayetcs nporpamma Adobe Premiere.
CBsi3biBaHNE BOEAWHO PasnMuHbIX BMAOB MHOPMALMM MO3BOMSIET CO34aBaTh BreYaTnsLWME Npe3eHTauum.
3HaKoMCTBO C MpUHLMNAMK OpraHu3aumu W MeTogamu CO3AaHWUs Mpe3eHTaLui COMPOBOXOAETCS U3yYeHUem
nporpammbl Macromedia Director. 3ta nporpamma obecneunBaeT nonb30BaTeNs CpeacTBamMu Ans nofyyeHus
MyNbTUMEOUAHBIX NPOAYKTOB C UCMOMNb30BaHMEM ayamo- U BUOEOOAHHbIX, PACTPOBOM M BEKTOPHOW rpacuky,
TEKCTOBbIX W aHUMALMOHHBIX MaTeprUanos.
Llerm n 3apaun kypca «MynbTumeamnay:

— yrnybneHHo u3yunTb (MO CPaBHEHMIO CO LUKOMbHBIM KYpCOM) METOAbl CO30aHUs  HENOABMKHbIX

1306paxeHui C NOMOLLbIO BEKTOPHbIX 1 PACTPOBbIX rpapuyeckinx peaakTopos;
— HayuuTbCs CO34aBaTb TPEXMEpHbIE CLEHbI (hoTorpacuyeckoro kayectsa B nporpaMmax TPEXMEPHOro
MOLESNMPOBaHMS;

— OCBOWTb OCHOBHbIE NPUHLMMbI CO3A4aHUS aHUMaLmK;

—  W3y4uTb METOAbl BUAEOMOHTaXa;

—  paccMOTpeTb NPUHLMMLI OpraHu3aLuy Npe3eHTaLni;

— U3Yy4nTb NPOrpaMMHbIE CPEACTBA A1 CO3L4aHNS Npe3eHTaLui.
Kypc «MynbTmeama» onupaeTcs Ha 3HaHMs, MONyYeHHble Npu u3yyeHnn 6a3oBoro kypca «MHpopmaTtukay, a
TaKKe 3NEKTUBHOrO Kypca «KomnbroTepHas rpadukay.
Kypc «BupTyanbHasi peanbHOCTbY MOCBALLEH M3YYEHMIO BUPTYasbHbIX (MCKYCCTBEHHBIX WK BOOGpaXaeMbix)
MWPOB, NpeaHa3HaueHHbIX Ans Toro, 4Tobbl 06ecneymnTb NoNb30BaTENs TPEXMEPHON MHTEPAKTUBHON Cpesoi Ans
nccneaoBaHuii M NyTewecTBuin. Hanpumep, rocTb BUPTYanbHOTO ropoAa MOXET nobpoanTb MO HE3HAKOMbIM
ynuuyam, obonTn BOKpyr Moboro 3gaHus, 3anTh B kade, MPOMTM MO 3anmaM My3es M 03HAKOMUTLCS C ero
aKcnoHaTamu. Takum 06pasoM, NOSBNSETCS BO3MOXHOCTb BOCTIPUATIS OO EKTOB Kak U3HYTPH, TaK U U3BHE.

TexHomnorus co3aaHns UHTEPaKTUBHBIX AMHAMUYECKMX BUPTYarbHbIX MAPOB HA OCHOBE Si3blka MOLENMPOBAHMS
BupTyaneHon peanbHoct VRML (Virtual Reality Modeling Language) — 0aHa 13 akTyanbHbIX U NEPCeKTUBHbIX.
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VRML copepxuT cpeacTBa ONMCaHNS TPEXMEPHbIX CLEH — reOMETpUYECKX mogenen (06bEeKTOB) U X CBOWCTB.
OTW CUEHbI He SABNSOTCA 3aCTbIBLIMMN 1306paxeHnsamu. OHN MOTYT U3MEHSATLCS B 3aBUCUMOCTW OT 4EeNCTBUIA
nonb30BaTens U B pesynbTaTe B3auMOAENCTBUS 0BbeKTOB Apyr ¢ apyrom. HeobxoanmocTb uayyeHns VRML
obycnoBrneHa Tem, 4TO psp  npeaMeTHbIX obnacteit (obpasoBaHue, WHGOpPMaUMOHHOE obecneveHue,
WHXEHEepHble W HayyHble WCCMefoBaHWsA, apXUTeKTypa, Wrpbl) fyylle BCEro BOCTMPUHUMAKOTCS B Tpex
N3MepeHunsX, a Takke TPEBYIT Hannyns aHUMaLUn U MHTEPaKTUBHOCTH.

VRML - 370 53bIK BbICOKOTrO YPOBHS, Ha KOTOPOM 3a4acTyto TPYAHO NporpaMMUpOBaTh «BPYYHYH», MOCKOMbKY
npeaBapuTENbHblE  MaTeMATUYECKME BbIYUCTIEHUS B 3HAYUTEMbHOM CTENEHW 3aTpyaHsoT  pa3paboTky
NpurnoxeHuin. B cBA3n ¢ 3aTUM HekoTopble (DMPMbI MpeanaraloT WHCTPYMeHTarbHble CPeAcTBa paspaboTku
VRML-npunoxeHnuin. Habop BO3MOXHOCTEN, NPeLoCTaBNAEMbIX MOLOOHLIMM CUCTEMAMM, HECKOSTBKO OrpaHMYeH.
B T0 e Bpems ux 1cnonb3oBaHme No3BONseT u3bexatb TPYAHOCTEN, CBA3aHHbIX C 0cobeHHocTaMM VRML.
Llenu v 3agaun kypca «BupTyanbHas peanbHOCTb»:

—  W3y4uTb NPUHLMNbI CO30aHUS TPEXMEPHbIX N300PaXKEHUI Ha 3KpaHe KOMMbIOTEPa;

— HayuMTbCS CO3aBaTb BUPTYanbHbIe MUPbI C UCMONb3oBaHWeM a3bika VRML;

— paccmoTpeTb BO3MOXHOCTM OCHOBHbIX VRML-6pay3epos;

— MO3HAKOMMUTLCA C MHCTPYMEHTAbHBIMM CPEACTBAMM 115 CO3L4aHNS BUPTYabHbIX MUPOB.
Kypc «BupTyanbHas peanbHOCTb» ONUPaEeTCs Ha 3HAHWS, NOMyYeHHbIe Npu u3yyeHnmn kypca «MynbTumeana.

lMepeuncreHHble Bble AUCUMNAMHBI  MOTYT Takke u3y4aTbCs CTyAEHTaMmu, MOMyYalolumMn  CpeaHee
npodeccnoHansHoe obpasoBaHue.

M3yyeHunio anropuTMUYECKOro YPOBHS KOMMNBIOTEPHON rpachuki NOCBSLLEH KypC «BbluncnMTensHas reoMeTpus u
KOMMblOTEpPHas rpaduka». B pamkax aTOro Kypca CTyAEHTbI U3y4atoT anropuTMbl, KOTOPbIE UCMOMb3YTCS ANs
CO3AaHMs NPOrpaMMHOro 0becrneyeHmnst KOMNbOTEPHOI rpadomkm.

HeobxoanMbImM yCroBKEM YCMELLHOMO YCBOEHUS MaTepuarna SBnseTcs yMeHe NporpaMMmpoBaTh Ha sisbikax C 1
C++, a TaKkke 3HaHMS B Takux 0OnacTsx, Kak YMCMEHHble METoAbl, NMuHelHas anrebpa, aHanuTMYeckas
reoMeTpus W MartemaThyeckuir aHanu3. B umMcno BOMpOCOB, paccMaTpuMBaeMblX B Kypce, BXOAAT:
NPOCTPaHCTBEHHble Mpeobpa3oBaHNs 1 MPOEKUMM, NOCTPOEHUE KPUBbLIX M MOBEPXHOCTEN, METOAbI 3aKpacky,
MOZENN OCBELLEHNS, HaNOXeHWe TEeKCTYpbl, aHUMauus. [ns nporpaMmMupoBaHus 3adad Kypca MCTonb3yeTcs
oubnmoteka OpenGL - ctaHpapT B Mupe rpadmyeckinx pabounx CTaHUMi. B KoHUe cemecTpa npaKTU4ecku
KaXabli CTYAEHT MOXET HamucaTb NpOrpamMmy MOCTPOEHMS W aHUMauuu TPexMepHbIX OOBEKTOB C y4eToM
OCBELLEHHOCTM W HaNOXEeHWs MaTepuanos.

Llenu v 3agaun kypca «BblumcnntensHas reoMeTpus 1 KOMMbIOTEPHAS rpaduka:

—  U3Yy4nTb MPVHLMMbI NOCTPOEHMS rpadomyeckomn bubmmotekn OpenGL;

— paccMoTpeTb MeToabl Npeobpa3oBaHnst 0OBLEKTOB HA MNOCKOCTY M B MPOCTPAHCTBE;

— Hay4nTbCS CO3AaBaTb aHMMALMOHHBIE POTUKK;

—  W3y4nTb 0COBEHHOCTM CO3aHNs NEPCNEKTUBHBIX 1 NapannenbHbIX NPOEKLNN;

— paccMOTpeTb anropuTMbl MOCTPOEHNS KPUBBIX U NOBEPXHOCTEN;

—  WU3Y4nTb anropuTMbl Y4aneHns HEBUAUMBIX JIMHWUIA U NOBEPXHOCTEN;

— MO3HAKOMMTLCA C METOAAMM OCBELLEHUS] OOBEKTOB 1 HAMNOXKEHNS PA3NNYHbIX MaTEPUATIOB.
[MporpamMmMMpoBaH1e Urp U MynbTUIBMOB — BaxHelwmMe 0b6nacT KOMNbIOTEPHON rpaduki. cnonb3oBaHue
NPUKNaZHOro MporpaMMHOro 06ecneyeHns npefocTaBnsieT BO3MOXHOCTb AaXe HekBanmMuumpoBaHHOMY (C
TOYKW 3pEHUs NpOrpaMMUPOBaHUs) MOMb30BATEMNID MOMyYyaTb aHUMaLUMi xopowero kavectsa. OpHako
nporpaMMMpOBaHNe Ha A3blkax BbICOKOrO YPOBHS M UCMONb30BaHMe rpadmyeckux bubnmnotek no3sonsiot bonee
TOYHO HACTPOUTbL NPUNOXKEHNE U NOMYYMTb KAYECTBEHHYIO aHUMALMIO B PEATbHOM BPEMEHM.

CoBpeMEHHbIE TEXHOMOMW CO3aaHNs Urp U MynbTUNBEMOB AOCTATOMHO CMOXHBI U TPEBYIOT GOMbLUNX YCUMiA 1
KPONOTNMBOI PaboThl, NO3ITOMY pa3paboTKa Takux MPOEKTOB — MPEAMET KypCOBbIX, BbIMYCKHbIX M AUMIOMHBIX
pabot. Mpyn pa3paboTke Urp 1 MymnbTHUIEMOB BaXHY0 POSTb UIPakoT TLIATENbHOE NPOEKTMPOBAHME 1 MOBTOPHOE
MCMoNb30BaH1e NPOrpaMMHOro koga. VIMeHHo B mpoluecce peLueHnst Takux 3afay CTYAEHTbI MOMy4aloT HABbIKK
MPUMEHEHNs 0OBEKTHO-OPUEHTUPOBAHHOTO MOAX04Aa M LWABMNOHOB MPOEKTUPOBAHUS C  UCMONb30BAHMEM
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oubnuotekn DirectX. B Hactosulee Bpemsa TexHonorust DirectX dmpmbl Microsoft aensetcs craHoapTom
nporpammupoBanus urp ans nnatdopmbl Windows.

BaxHbIMU HanpaBneHUSAMU HayYHbIX MCCEOOBaHWA, NPOBOOMMBIX CTYAEHTaMM CTapluMX KYpCcoB B pamkax
obpas3oBaTenbHOrO npouecca B By3e, Takke SBASIOTCA MOCTPOEHME CROXHbIX TPEXMEPHbIX CLUEH C
(HOTOPEANNCTUYECKUM  KaYecTBOM W Hed)oTOpeanucTMyeckasl BuU3yanusaums (MOZENMPOBAHUE KMBOMICH,
PVUCOBaHMSA KapaHaaLLoM U ap.).

MeToguyeckoe obecrneyeHne NEPEYNCIIEHHbIX BbIWE OUCLMMIMH, M3y4YaeMblX CTygeHTamu [lepmckoro
rocyapcTBEHHOrO YHMBEpCUTETA, — y4ebHO-MeToamMYeckne nocobus, paspabaTbiBaeMble aBTOPOM B pamkax
peanu3auMm B JaHHOM By3e nporpammbl  «POpMUpPOBaHME  MHPOPMALMOHHO-KOMMYHUKALMOHHOM
KOMMNETEHTHOCTW  BbIMYCKHUKOB ~ KNACCWYECKOro  yHMBEpCUTETa B COOTBETCTBMM C  MOTpebHOCTAMM
WH(OpMaLMOHHOro 0bLiecTay No NPUOPUTETHOMY HaLMoHanbHOMY npoekTy «ObpasoBaHuey.

3aknioyeHue

B noknage paccMOTpeHbl BOMPOCHI HEMPEPbLIBHOrO 0By4eHus MynbTumeana B LWKone W By3e. /3yyeHue kypca
HaunHaeTcs B pamkax 6a3o0Boro kypca «MHgopmaTtikay, 3aTem NpoACIKaeTcs B cTapLuen wkone (npogunbHoe
oOyueHne). Bysosckme kypcbl «MynbTumeana» n «BupTyanbHas peanbHOCTb» MocBsiLieHbl 6onee rnyb6okomy
aHanu3y 1 getanbHoMy pacCMOTPeHuo Mpobnem, CBA3aHHbIX C MynbTUMeaua. MaTtepuan aTux KypcoB MOXET
ObITb YCMELWHO MCMONb30BaH B MPOgecCMoHanbHOW NepenoaroToBKe XyLOXKHWUKOB, AW3alHEpOB, co3gaTenei
Web-cainToB v npeseHTauumit. MporpaMmucTbl, Bnagetwme a3bikamu nporpammupoBanus C n C++, ocsausaiot
anropuTMbl MOCTPOEHUSI U30BPaKEHUA N aHUMALMN B Kypce «BblumcnnTenbHasi reoMeTpus U KoMMnbloTepHas
rpacpmkay. Kpome Toro, npeactaBfeHHble AUCLMMMAMHBLI M3YYaloTC Ha Kypcax MOBbLILEHUS KBanudukauum un
npogeccroHansHoON NepenoaroToBKA.
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npocpeccus. Ha npumepe cneyuanbHocmel  «KoHconuduposaHHas uHgbopmauusiy U «CoyuarbHas
UHGbOpMamuKa» NnoKasaHo, Ymo C MOYKU 3peHusi cghepbl 06pa3ogaHus nodaomoska makux cneyuanucmos
cesisaHa CO CIOXHBIM NPOUECcoM (hopmMuposaHusi 0c0b020 euda CUCMEMHO20 aHanUMUYecKo20 MbIUIEHUS.
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Introduction

[pouecc  opraHM3auMoHHOrO  OhOpMNEHMs  WH(DOPMALMOHHO-aHAMIUTUYECKON  OeATENbHOCTM  Kak
camocTodTensHoM npodpecc B EBpone n Amepuke npuBen K pOpMUPOBAHMIO NPOGECCMOHANBHOMO
coobuiecTBa, CUCTEMbl NOATOTOBKA KagpoB M BbIpabOTKM OCHOBHbIX KBanM(MKaLMOHHbIX TpeboBaHWi K
npocbeccun aHanuTuka. C TOukM 3peHust ccepbl 06pa3oBaHNs MOArOTOBKA TaKMX CMELManucToB CBSi3aHa CO
CMOXHbIM NPOLLECCOM (hOPMMPOBaHMA 0COOOr0 BUOA CMCTEMHOrO aHanMTUMYECKOro W Mpu 3TOM TBOPYECKOrO
MbILUMEHMS, @ Takke CMOCOBHOCTM BOCMPWHMMATL M pEeanu3oBbiBaTb COBPEMEHHbIE MWPOBble CTaHOapTh
WH(OPMALMOHHON 1 OpraHU3aLUMoHHON KynbTypbl. B pesynbraTe aHanusa gaHHOM CUTyauuu COTPYAHUKaMM
kacbegpsl CoumansHon uHdopmatukn (CK) n HayuHo-yuebHon nabopatopum Mprobpetenus sHanuin (HYIT M3)
XapbKOBCKOrO HaLMOHAMbHOMO YHMBEpPCUTETA PagnoanekTpoHuku (XHYPJ) 6bino npegnoxeHo Munuctepctsy
0bpa30BaHus 1 Hayku YkpauHbl BBECTH HOBYIO crneumanbHocTb 8.000012 «KoHconmampoBaHHas MHGopMaLms».
ObbEeKTOM AEATENbHOCTM 3TUX CMELManiuCToB SBNSETCH WH(OPMALMOHHO-aHANMTUYECKOE 1 KOHCYNbTaTMBHOE
COMpPOBOXAEHWE NPeanpUHUMATENLCKON AeATENbHOCTH KPUANYECKUX UL C LEMbio ee YCOBEPLIEHCTBOBAHMUS Ha
OCHOBE aHanusa, MOAENMpOBaHWS M (HOPMUPOBAHUS WHGOPMALMOHHBLIX M WMHTENNEKTyanbHbIX pecypcos. B
OCHOBE CO3[aHWs M pasBUTUA [aHHOW CheuManbHOCTUM NEXUT HoBas MeTogZonorns — (YHKUMOHambHas
CUCTEMONOMS (CUCTEMHBIN NOAXO0A HOOCCHEPHOO 3Tana pasBUTUS HayKu).

UHdpopmaumoHHo-AHanuTMyeckas [leaTenbHOCTb

B ctpaHax EC cerogHs B MHDOPMaUMOHHOW Cchepe rOTOBSATCS W LUMPOKO MCMOMb3YKTCA Creuuanuctbl B
obnactax «Knowledge Management» n «Business Intelligence». Otcytcteue B CHI Takux cneumanucros,
obnagalwmx COBPEMEHHbIM MeHTanuTeToMm, 00ycnaBnMBaeT —CyL|eCTBOBAHME MHOXECTBA COLMarbHO-
3KOHOMMYECKMX MPOBMEeM 1 OTPULIATENBHO CKasbiBaeTCs Ha 3ChPEKTUBHOCTM MHBECTMLMIA B dkoHOMUKY CHI™ co
CTOPOHbI EBPOMNENCKUX NAPTHEPOB.

Ha3BaHHble CneunannucTbl OCYLLECTBASIT  MHPOPMAaLMOHHO-aHANUTAYECKOEe COMPOBOXAEHWE YNpaBneHus,
Ucnonb3ays MPOZYKTbl U YCAYrn TPagWULMOHHBIX MHGOPMALMOHHO-BCNIOMOraTeNbHbIX cryx6. Ho, B oTnuune ot
3TUX cnyxB, OHM BBIMOMHSAOT «3afjady KavyeCTBEHHO-COAepKaTensbHOro npeobpasoBaHus WMHGOpMaLMK,
(DYHKUMOHAMBHO Mepecekasicb B 3TOM MnaHe C HayyHoW (MPOW3BOLCTBO HOBOIO 3HAHMS) M ynpaBreHYecKom
(pa3paboTka Bap1aHTOB PELLEHWN, CLEEHApUeEB) OeATENbHOCTLIO». 1Py 3TOM OCYLLECTBNSETCS OpraH13aLoHHoe
oTgeneHne nogobHOA  MHGOPMALUMOHHO-aHANMTUYECKON OEATENbHOCTM OT  YMPaBMEHYECKONW, BaXKHbIM
KOMMOHEHTOM KOTOpPOW OHa Bbina B TeYeHWe MHOMVX cToneTuin [CnsaHesal.

HeobxoammocTh Takoro otaenenus obycnosneHa [JincnaHgumk, fluxoaenos):

— BaXHOCTbIO W OTBETCTBEHHOCTLIO YMPABIEHYECKUX PELLEHU, OCOBEHHO B cdiepe roCyAapCTBEHHOTO
yNpaBreHns,, OLWNBOYHOCTb KOTOPBIX MOXET CTOMTb O4EHb JOPOro MM BOOOLLE MPUBOAMTL K kKaTacTpode;

— OTPOMHbIM, B HacTosiLLee Bpemsi, 06beMoM MHopMaLImMK, KOTopyto Heobxoanmo obpabaTbiBaTb 415 Bibopa 1
000CHOBaHWS NPaBMUIbHOMO PELLEHNS], 0COBEHHO Ha BEPXHUX YPOBHSAX YNPaBNEHNs;

— OTCYTCTBMEM BpPEMEHU Yy pykoBoauTenen, ocobeHHO B cdepe rocyhapCTBEHHOrO YNpaBrieHWs, KOTOpble
paboTakT B YCOBMSX XPOHUYECKOTO NEPEHANPSIKEHNS;

— TeM, 4TO, roCyAapCTBEHHble CryXalse W ynpaBneHLbl, kak NPaBuno, «He SBASIOTCS NpodeccMoHanamn B
WH(OpMaLMOHHON 06nacTu 1 He BnagerT npuemamu cbopa, obpaboTkm 1 aHanmaa AaHHbIx» [JIdnsHaumk,
Nuxopepnos], [3abenno].

Mpouecc  OpraHM3aUMOHHOrO  OPOPMAEHUS  (MHCTUTYLMOHanU3auuu)  MHGOPMALMOHHO-aHANNTNYECKOM
JeATEeNbHOCTM KaK camocTosTenbHONM npodeccun B EBpone n Amepuke npusen yxe 6onee 20-Tv neT Tomy
Hasag K (hOPMMPOBaHMIO NPOECCMOHANBHOrO COOOLEeCTBA, CMCTEMbI MOAFOTOBKM KagpoB U BblpaboTku
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OCHOBHbIX KBanucuKaLMOHHbIX TpeboBaHuin K npodeccun aHanutuka. MexayHapoaHoe COoBLEecTBO Takux
npodeccuonHanos — «The Society of Competitive Intelligence Professionals» (SCIP), — HacuuTbiBatowee 6onee
7000 uneHoB 13 64 cTpaH Mupa, cywectayeT ¢ 1986 roga [MpeckotT, Munnep, 2003]. A B Poccun B aBrycte
2002 roga cosgaHo aHanornyHoe «Poccuickoe O6wectBo [podeccuoHanos KoHkypeHTHOWM Passegkuy»
(POTIKP).

Ona onucaHns aaHHo npodpeccuoHanbHon  aestensHoct  SCIP  ucnonb3yeT TepmuH  «Intelligence
Process/Cycle» (IC), koTopbiM 0603HavaeTcs npouecc npeobpasoBaHus AaHHbIX B MHGOPMaLMIO, 3aTeM — B
3HaHUS 1, HAKOHeL, — B «uHTennmumkeHe» (cM. puc. 1). IC, ¢ Toukn 3perus SCIP, cocTonT 13 YeTbipex Luaros:

— BbISIBNIEHNE UCXOAHbIX TPEOOBAHNN W AAHHBIX;

— (hopMMpoBaH1e MHPOPMALMOHHBIX PECYPCOB;

— n3BneYeHe 1 NpuobpeTeHne 3HaHuiA;

— [loBefeHre WHdopMaLuu.

Brrasnenue, W3Bneuenue,
dhopmupoBaHue npuoOpeTeHre
Jlanubie (Compile) HHubopMalinoHHbBIE PeCypCh (Analyze) 3HaHus
(Data) > (Information) ‘ > (Knowledge)
Hakormienue, CooO1enue,
CHCTEMaTU3alusA Intelligence Process/Cycle obecrieuenue
(Collect) (Communicate)
PesynbraTs Pewenue «HTEnMIKEHC
(Results) JRS— (Decision) e T — (Intelligence)
(Act) HCITOJIb30BaHUE
(Apply)

Puc. 1. Mpouecc npeobpasoBaHust AaHHbIX B «MHTENNMIKEHCY

Kpome Toro, wucnonb3yetca TepmuH «Competitive Intelligence» (Cl) ans  0603HaveHus  «BegyLen
(HanpaBnsoLLEn) MHGOPMALMKM 1 3HaHWA 06 y4acTHUKaxX 1 NpeaMeTe NPOM3BOACTBA, KOTOPble MAKCUMM3NPYHT
KOHKYPEHTHOE MPEeUMYLLECTBO». O MHKOPMaUMS W 3HaHWA NPEACTaBNAOT COBOA 3aKOHYEHHBIA NPOAYKT
AEATENbHOCTU aHanUTUKOB MHAQOpMaLmMK, APYrMMW CMOBaMU aHanMTUYECKU [OKYMEHT Ans PYKOBOACTBA,
KOTOPbIA COOEPXMT «OCMbICIIEHHbIE CBEAEHWS, OCHOBAHHbIE HA COBPaHHbIX, OLEHEHHbIX W WCTOMKOBAHHbIX
hakTax, M3NOXKEHHbIX TakuM 0BpasoM, YTO SICHO BUOHO WX 3HAYEHWE ANS PeLleHMs Kakom-nnubo KOHKPETHO
3apaquny [basHOuH].

KoHnconuguposaHHas UHdropmaums

C TOuKM 3peHns cepbl 0Bpa3oBaHMSA MOAFOTOBKA TaKMX CMELMAnUCTOB CBSi3aHa CO CMOXHbIM NPOLECCOM
thopMnpoBaHMs 0co60ro Braa CUCTEMHOTO aHaNUTUYECKOTO W NPK 3TOM TBOPYECKOO (KPEATUBHOIO) MbILLNEHNS,
a TaKke cnocobHOCTM BOCMPUHUMATbL 1 Peanv3oBbiBaTb COBPEMEHHbIE MUPOBbIE CTaHAAPTbI MH(OPMALMOHHOM
11 OpraHM3aLyOHHOM KynbTypbl.

B pesynbTaTe aHanu3a JaHHOW CUTyauuu cOTpyaHMKammu kadpeapbl CoumanbHoi uHdopmatukn (CU) n HaydHo-
yyebHon nabopatopun [Mpuobpetenns 3Hanmn (HYJT M3) XapbkoBCKOrO HAUMOHANMBHOTO YHMBEPCUTETA
pagnoanekTpoHukn (XHYPJ) B cotpygHnyectse ¢ YkpMHTOW n HaunoHanbHeiM yHMBEpCuUTeTOM «JIbBOBCKAS
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nonuTexHuka» npu nogaepxke Otgena cTaHgaptusayun HayuHo-metogmyeckoro Lientpa MOH YkpanHesl u HAN
CoumanbHO-TPYAOBLIX  OTHOLIEHU ObINO NPeanoXeHo M ocyliecTBneHo BBedeHue B Knaccudmkatop
npodeccuin YkpanHbl HOBOro nogknacca 2433 u rpynnbl 2433.2 — «IpodeccuoHansl B 06nactv MHgopmalmm u
WH(OPMALMOHHbIE aHanMTUKKY (M3meHeHue Ne5 2002r.).

310 noseonmno MuHucTepcTBy 06pasoBaHKst U Haykn YkpauHbl ¢ cornacus Kabuneta MuHMCTpOB YkpauHbl
NpuHATL  0BpasoBaTenbHyld  KBanMMGMKALMOHHYO  xapaktepuctuky  (OKX)  HOBOW  creuuanbHOCTH
«KoHconuamnposaHHas nHgopmauus» (8.000012), kotopas paspabotaHa cotpyaHukamu HYT M3 u kadeapsl CA
(Mpukas MOH Ne277 ot 8.05.2003). O6bekToM AeATEnbHOCTM 3TWX CMELManucToB B COOTBETCTBAN C
npucBamBaemoit kBanudukaumen (2433.2) asnsetcs: «MHGOPMaLMOHHO-aHANUTUYECKOE W KOHCYNbTaTUBHOE
COMPOBOXAEHWE NPeanpUHUMATENLCKON AEATENbHOCTU IOPUANYECKUX NUL C LIENBIO €€ YCOBEPLLEHCTBOBAHUS Ha
OCHOBE aHarnuaa, MOAENMpoBaHus 1 (OPMUPOBAHNS MHPOPMALMOHHBIX 1 MHTENNEKTYabHBIX PECYPCOBY.

[MoHMMaHWe OCHOBOMOMOXHUKAMU OTEYECTBEHHOM TEOPETMYECKOW MHGOPMaTMKM npouecca KOHConuaauum
MH(opMaLmmn kak «ha3oBoro nepexoda 3HaHuim B cuny» [Kanbirn, Kanutiud, 1990] nossonseT paccmaTtpusaTh
TEPMUH «KOHCONMAaLmMsa uHdopmauumy, Kak nurepaTypHblil nepesof TepmuHa «intelligence process/cycle», a
TEPMUH «KOHCONWAMPOBAHHAA UHGOpMaLMa», Kak nepeBof TepmuHa «competitive intelligence».

Takoe noHMMaH1e TepMUHOB MO3BONSET CPaBHUTL NpodheccuoHanbHyto xapaktepuctuky Competitive Intelligence
Professionals  (www.scip.org/education) © nNpoeKkT XapakTepuCTKM OTEYECTBEHHbIX WH(OPMaLMOHHBIX
AHanuTukos (2433.2, 1IK003-95). CpaBHeHne nokasbiBaeT, YTO COAepKaTenbHO 3TO COBEPLUEHHO OOMHAKOBbIE
npodpeccuun [BoHAapeHKo u ap.].

Cucremonorus - Hayynas basa UHdopmaunoHHo-AHanuTuyeckon [leaTensHoCTH

B ocHOBe cO3haHWst M pasBUTUS [JAHHOW CreuuarnbHOCTU NEeXMT HoBas METOLZOoNorMs — (YHKUMOHamNbHas
CUCTEMONOMS (CUCTEMHBIA NMOAX0L HOOCCEPHOrO aTana pasBuUTUS Hayku), yHOAMEHT KOTOpon 3anoxeH [.I1.
MenbHukosbiM [Melnikov, 1988].

Cotpyatvkamn HYJT N3 kadegpel CU XHYPO cospaHbl, anpobupoBaHbl ¥ pa3BMBAOTCS OpPWMMHANBHbIE
3HaHMEOPNEHTUPOBAHHbIE cucTeMonornyeckue TexHonorn [Conosbera, 1999], [MatopuH, 2002], [BoHaapeHko
u op, 2004]. MNMony4yeHne HOBbLIX 3HAHWA HA OCHOBE HOBOTO METOAA W KPUTEPUEB ECTECTBEHHO KnaccudukaLmm
no3sonsieT Hanbonee 06LEKTUBHO MOLENMPOBATH MMyOMHHbIE MOHATUMHBIE 3HAHWS C YYETOM CYLLECTBEHHbIX
CBOWCTB 06BEKTOB 1 pa3pabaTbiBaTb MOLLHbIE OHTONOMMM CNAbOCTPYKTYPUPOBaHHBIX MPeaMETHbIX obnacTen.

lMepcnekTMBHAsS TEXHOMOrMS MOAENMPOBAHWS W aHanu3a OpraHM3auMOHHBIX CUCTEM, MaTepuanbHbIX W
WH(OPMALMOHHBIX MPOLLECCOB, KOTOpble B HMX mpoTekaioT [MatopuH, 2002], [BoHgapenko w gp, 2004],
Mo3BONSIET CMPaBUTLCS CO COXHLIMM 3adavaMu HaBEAEHWs Mopsaka B AENCTBYIOLLEH OpraHusaumm,
NPOEKTUPOBAHMS HOBOI OpraH13aLmm, a Takxke NPOrHO3MPOBaHUS ee pasBuUTUs. B yacTHOCTM, OHa obecneunBaeT
NOCTPOEHNE MOZENEN, KOTOpble NO3BONAKT:

— aBTOMaTU3MPOBaAHHLIM CMOCOBOM ONPeAenUTb LIENOCTHOCTb W KOPPEKTHOCTb HOPMATMBHBLIX [OKYMEHTOB C
TOYKM 3PEHMSI BO3MOXHOCTW MOCTPOUTb MO 3aNOXEHHbIM B HUX OMMCAHUAM W TpeGoBaHUsM paboTaroLLyo
OpraHu3aLuio;

— (hopmarnbHbIM 06pa3om BblAENNTb Nogpasaenerus U cryxbbl, He CBSA3aHHbIE C AeATENbHOCTLIO OpraHu13aLm
B LIENIOM;

— onpegennTb KOHerTHbIVI BKIaa nogpasgeneHna unu CJ'Iy>K6bI B O6LI.I|VII7I pesynbTat paGOTbI;

— aBTOMAaTU3MPOBaHHBIM Cnocobom BblpaboTath pekomeHgauum no obecneveHnto yHKUMOHaNbHoOro BanaHca
npy B3aMMOZENCTBMM NOLpa3feneHnin U COTPYOHUKOB.
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[laHHas TexHonorus ucnonb3yeT MEeTOAONOMMYECKUI annapaT CUCTEMOIONAN, MaTeMaTMYeckuil annapat Teopum
naTTepHOB W OpWUrMHarbHOE LENOCTHOE (He TEOPEeTUKO-MHOXECTBEHHOE) NpeACTaBMeHUe OpraH13aLMOHHON
CUCTEMbI C MOMOLLbIO TPEX XapaKTepUCTUK: «Y3noBony, « DyHKLUMOHanbHoOM» 1 «OBbekTHony (YOO-aHanus). Ans
aBTOMaTU3aUMM MoZenupoBaHus ¢ nomolbto Y®O-aHanusa CNpOeKTUPOBAHO W peann3oBaHo MporpaMMHOE
nHcTpymenTanbHoe CASE-cpeactBo — «UFO-toolkity (aTopckoe cBugetensctBo Ne7941). [laHHoe cpedcTso
obecneunBaeT KOHLENTyanbHOe MOLENMPOBaHWE 3HaHUIA O NMpeaMeTHOW obrnacTu B Buge Knaccudmkaummn
MaTepuanbHblX M WHQOPMALMOHHBIX — CBA3EM/MOTOKOB UM O6mbnmotek  YOO-anemeHTOoB, a  Takke
aBTOMATU3NPOBaHHOE BW3yarlbHOE AuarpaMMHOE M UMWTALMOHHOE MOLENUPOBaHWS CUCTEMbI C Y4eTOM
BHELUHWX (CPYHKLMOHANbHBIX) U BHYTPEHHWUX (MOAAEPXVNBAEMbIX) CBA3EN.

YCTOuMBOE PasBUTHE COLMANbHBIX CUCTEM: OTAENBbHOrO YEenoBeka, OpraHu3aLuv NoAei, Kaxaoro PeryoHa,
rocyaapcTBa B LIENOM U, HAaKOHEL, BCEro YeroBevecTBa, — Npobnema, peLieHus KOTOpOW CpeacTBamMm
TPaONLMOHHOTO CUCTEMHOrO aHamm3a Moka He CYLECTBYeT. OTO MOXHO OObSCHUTb TeM, 4YTO MeToZbl
TPaNLMOHHOTO CUCTEMHOTO aHann3a Gonee MpucnocobeHbl ANs pelieHnst Npobrem, KOTopble BO3HUKAKT B
TEXHUYECKMX CUCTEMAX N MOTYT JOCTATOYHO TOYHO OMMUCHIBATLCS (DOPMATBHBIMU KONMYECTBEHHBIMI MOAENSIMM.
CouparbHble e CUCTEMbI HAacTOMbKO CTIOXHbI, YTO afleKBaTHYI0 KOMMYECTBEHHYID MOAENb MOXHO MOCTPOUTH
TONMbKO B OYEHb PEOKMX Crlyyasix, a ecrv 3TO U y4aeTcs, TO MpoaHanuaupoBaTb €e MPOCTO HEBO3MOXHO.
MoaTomy AN MOAENMPOBAHMS M aHanM3a CouManbHbIX CUCTEM HeoOXO4MMa KayeCTBEeHHasi MeTOLoMorus,
OCHOBOI1 KOTOPOIA MOXET CIyXWTb COBPEMEHHbII CUCTEMHbIIA aHaNN3 — CUCTEMOMNOTUS.

B paborax [boHmapeHko, EnbvanuHoB, 2002], [BoHgapeHko, EnbuanuHoB, 2003] npeacTaBneHa
CUCTEMONOTYECKas TPakToBKa NPOOMEMbl YCTOMYMBOrO PasBUTUS COLMArmbHbIX CUCTEM, OTIMYalOLascs OT
CYLLECTBYHLUMX SKOMOMNYECKUX U SKOHOMMYECKMX Bombluen OBLHOCTBI0 M YHMBEpCAmNbHOCTLI. PykoBogsLLas
noes paseMBaEMON CUCTEMONOMNYECKOM TEOpUM YCTOWYMBOTO Pa3BWTWS 3aKMiovaeTcss B TOM, 4To Jiobas
cucTeEMa BO3HWKAET He CIyyaliHo, a B CBS3W C NOTPEOHOCTAMM B Hel cucTembl Goree BbICOKOTO YPOBHS
(Hagcuctembl).  Tlpu  3TOM Yy HagCUCTEMbI  CYLLECTBYKOT — BMOMHE  onpefeneHHble  TpeboBaHus K
(DYHKLMOHMPOBAHMIO CUCTEMBI (PYHKLMOHANBHBIA 3anpoc).

Cuctema GymeT pas3BuBaThCA YCTOMYMBO, €CNn OyaeT yOoBNeTBOPATL (yHKUMOHANbHbIA 3anNpoC HafACUCTEMI.
Ecnu cuctema oTkrnoHsieTcst 0T Tpebyemoro COCTOSHUS, TO HafCUCTEMA HanpPaBUT CUCTEMY B HY)XKHOE COCTOSIHUE
yepe3 BHELLHMe BO3AENCTBMS HA cUCTeMy. 3ajadya CUCTEMbl — MPOaHaNM3vpoBaTh BHELLHWE BO3AEHACTBUS U
BbISIBUTb Tpebyemoe HaacucTemMon CoCTosHIe.

CouunanbHas UHdopmatuka

Kadegpe CU XHYPJ, kpome nOArOTOBKM MarucTpoB MO YNOMsSIHYTOM HOBOW cneuwmansHocTv (8.000012),
MOpyY4eHO BECTM Takke nNOAroToBKY Mo cneywansHocTn 6/7/8.080204 — «CoumanbHas wHdopmaTukay
(bakanaspat «[MpuknagHas Matematukan»). 370 noTpebOBan0 CPaBHUTEMBHOMO aHanM3a  Ha3BaHHbIX
creynanbHoOCTeN B LiensX COrnacoBaHWsa M onTuMmU3aLmm ux y4ebHbix nnaHoB. [poBegeHne Takoro aHanusa, ¢
YYETOM MEepCnekTUBbl y4acTus 3TUX CcrneunanbHoCTen B BOMOHCKOM npouecce, MO3BOMUIO YCTaHOBUTbL KX
KoHLenTyanbHoe eanHcTBo. OBe cneuuanbHOCTU OKasblBAKOTCA TECHO CBA3aHHbIMU C NpuHSATON B EBpone u
CWA «AnmasHon Mopgenblo ynpasneHust OGU3HECOM» 1 COOTBETCTBYKT [ABYM €€ B3aMMOZOMONHAIOLMM
acnektam: «Business Intelligence» n «Knowledge Management» cOOTBETCTBEHHO (CM. puC. 2).

CBsisn (CTpenku) Ha [aHHOW MOLenu WUMeKT crnedylowuin cmeicn. BepxHui anemeHt mogenn — BUSHEC-
MPOLECCHI - onpepenstor nesbin anemeHt - TPYOOBbIE 3AOAHMA W OPFAHU3ALWMOHHLIE
CTPYKTYPbI, Tak kak Bugbl 1 cnocobbl paboTbl ONpesenstT xapakTepucTkM TPYOOBLIX 3adaHuit U TO, Kak
NOAK, BbIMOMHSOWME 3TV 3a4aHuWs, CrpynnMpoBaHbl U OpraHn3oBaHbl. COTpyaHWKY, BbIMNOMHSOWMe paboTty B
OnpegeneHHbIX OpraHM3aUMOHHbIX CTPYKTYpax, HaHUMAatoTCs, OLEHWBAIOTCA M ONMayMBatoTCs MOCPEACTBOM
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COOTBETCTBYILLMX YNPaBMNEHYECKUX CUCTEM. TOSTOMY NEBbIA ANEMEHT MOAENW ONpeaensieT HXKXHUNA SNEMEHT —
CUCTEMY YNPABJIEHUA W OLIEHKA PE3Y/IbTATOB, koTOpy MCMONL3YKT Ha npeanpuatun. 3ta cuctema
YNpaBreHns M OLEHKN SBRseTCs rmaBHbIM ¢haktopoM, onpedensiowmm LIEHHOCTW W YBEXOEHUA
COTPYAHWKOB, KOTOpPble COCTABNSAIOT MPaBbl 3NEMEHT MOAENM M KOTOPble, B CBOK O4Yepedb, NOALEpXMBAKT
ocywectenenne BU3HEC-MPOLECCOB. [na ycnewHoro (yHKUMOHMPOBAHWS OpraHM3auum BCE YeTbipe
acnekTa busHeca JOIKHbI ObITb cornacoBaHnHbl [Onxman, Monos, 1997].

buznec-nponeccel
([esiTenbHOCTD (PUPMBI IO YIOBJICTBOPSHUIO 3aIpOCca KIUCHTA)

Lennoctu u yoexneHus
Tpynossie 8.000012 | 8.080204 (ColanbHbIc OTHOICHN,
3aJjaHus U Business | Knowledge KOpTIOpATHBHAS KyIBTYa,
OpraHU3allMOHHbIE Intelligence| Management MEHTANIHTET, 3HAHS)
CTPYKTYPBI

Cuctema ympaBieHHs U OIICHUBAHUS
(O1ieHka BBITIOMHEHUS TPYJOBBIX 3aJJaHUN U OPTaHU3aAIMOHHBIX
CTPYKTYpP — OCHOBa (DOPMHUPOBAHUS COLUATBHBIX OTHOIICHUH )

Puc. 2. CooTHoLEHWe cneumanbHOCTEN Ha «anMa3Hon Mogenu brusHeca»

MMpn aTOM NeBas YacTb «anmasay, CBA3biBatoLas GU3HeC-NPoLecchl U CUCTEMY YNpPaBNEeHUs UMW MOCPEACTBOM
opraHusauMM U1 pacnpegeneHus TPYOOBbIX 3adaHwil, WMeeT TEeCHYl CBA3b C TakuM HarnpaBieHWeMm
WH(opMaLMoHHON AesTenbHoCcTH, kak Business Intelligence (Bl). 310 06bsCHSETCA TEM, YTO NMPOEKTUPOBAHME U
opraHusaumo GU3HeC-NpoLEeccoB, a TaKke YnpaBreHWe KUMKW Ha 3anafe C HEeKOTOPbIX NOp MPUHSATO
nogaepxueartb Bl-cpegcteamu.

K coxaneHuto, TepmuH Bl He umeeT ogHo3HauHoro nepesoja. Bnepsble oH Obin BBeaeH B obpalyeHue
aHanutukamn Gartner Group B koHue 1980-x rogos. CornacHo nepsoHavanbHoMy onpegenenumto, Bl «ato
npoLecc aHammsa WHpopMaLuy, BbIPabOTKA MHTYULWAWM M NOHUMAHWS ANS YNYYLWEHHOro WU HedopMarnbHOro
NPUHATUS PeLLeHNin B1U3HeC-NOMNb30BaTENAMM, & TAKKE UHCTPYMEHTbI ANS U3BMIEYEHNS U3 AaHHbIX 3HAYUMON Ans
BusHeca nHgopmaLmmny.

OtevectBeHHble cneunanucTbl [Aptembes, 2003] npeanaratot noHumaTtb Bl kak:

— MpouecC npeBpalleHUs AaHHbIX B WHGOPMaUMO ¥ 3HaHWs O OusHece [N MOALEPXKKM NPUHATUS
HedbopMarnbHbIX peLLeHui;

— WHOPMALMOHHbIE TexHomorum (MeTodbl M cpeacta) cbopa [LaHHbIX, KOHCONMMAaUMM MHopMaumn W
obecneyenmns focTyna buaHec-noNb3oBaTeNel K 3HaHNAM;

— 3HaHus 0 bu3Hece, 4oBbITble B pe3ynbTaTe yrnybneHHOro aHanuaa AeTanbHbIX 4aHHbIX M KOHCONMAMPOBAHHON
UH(opMaLmK.

[MpaBas e YacTb «anMasa», CBA3bIBalOLAs CUCTEMY YNpaBfEHWUS W OLEHWBAHUS C ynpaBnsieMbiMi GusHec-
npoueccamn nocpeacTBOM COLMAnbHbIX OTHOLIEHWA M KOTHUTUBHBLIX CTPYKTYP, UMEET TECHYI0 CBSA3b C APYIvM

HanpaBneHneM WHGOPMAUMOHHON fesTenbHoCTH, uMmeHyembiM  Knowledge Management (KM). 310
0OBACHAETC TEM, YTO KOTHUTMBHbIE CTPYKTYPbl (KOpPMOpaTWBHAs KynbTypa, MEHTanuUTeT, 3HaHWs), a Takke
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coumanbHble OTHOLLIEHUA B OpraHu3auunn ectb ee MHTeJ'IJ'IeKTyaJ'IbeIVI Kanwutan, o6pasy+ou4w710ﬂ B pesynbrate
npouecca «ynpaBneHna 3HaHUAMUY, T.€. KM, He3aBMCUMO OT TOrO HaCKOMbKO OpraHnM3oBaHHO UK CTUXMIHO
3TOT NpoLEeCC OCYLECTBNAETCA.

«KM Hauan GypHo passmBaTbes B 90-x rogax nmpoLUnoro Beka, Yto Obino CBS3aHO CO CMEHOW MPUOPUTETOB B
BuaHece W xu3HM 0BLLECTBA, a TakKe NPOAOMKAIOLENCS HayYHO-TEXHUYECKON PEBOMIOLMEN, B OCHOBE KOTOPOIA
NEXUT  WUCMONb30BaHWE HOBEWLWWX WH(OPMALMOHHBIX TEXHONOMMA BO BCeX 06nacTax 4enoBeveckomn
JedaTenbHocTUy. «Bce 9TO0 NpUBENo K YETKOMY OCO3HAHMIO TOTO, YTO LIEHHOCTSMU OpraHu3aumuu SBRAKTCA He
TOMbKO €€ aKTUBbI, BbiNyckaemas NPOAYKUMS U UMYLLECTBO, HO W €€ ONMbIT, KBanMMuKaLms COTPYAHUKOB W UX
NOSANBHOCTb, HOY-Xay, KynbTypa, T.€. BCE TO, YTO BXOAMUT B MOHATUE «MHTENNEKTyanbHbI kanutan»» [banaluos).
B HacTosiwee Bpems W 3apybexHbIMA M OTEYECTBEHHbIMW crieyuanucTamm ocobo BblgenseTcs BaXHOCTb U
Bedywas ponb couuanbHoro acnekta KM. Kpome Toro, cnegyer oTtmeTwth, 4TO 0ba 06CyxaaeMbix
WH(opMaLMoHHbIX HanpaeneHust (1 Bl, 1 KM) gaBHO M TecHO CBsi3aHbl Mexgy CoBOM HacTOmbko, YTO B
HacTosLee Bpems 06CyxgaeTcs BONPOC O BO3HUKHOBEHWUM HA MX OCHOBE HOBOTO MHTErpanbHOMO HanpaBneHus
New Business Intelligence [UepHsik, 2003].

Conclusion

AHanu3 BBOOWMbIX B MOCMeAHee Bpems Y4ebHbIX CcheynanbHOCTed W MEepCrnekTUBHBIX  HampaBreHWn
nccnenoBaHuii B EBponeiickux yHuBepcuTeTax nokasan, Yto Hanbonee CyLeCcTBEHHOE BHUMaHWe yAenseTcs Tak
Ha3blBaEMbIM  «MH(DOPMALMOHHBIMY  CMeUManbHOCTAM M Haykam. B HacTosiwee Bpemst B GOMbLUMHCTBE
EBponeiickux yHuBepcuTeTax OCYLLECTBNSETCA NOArOTOBKA M GakanaBpoB, W MarnCTPOB MHMOPMALMOHHbIX
Hayk. bonee TOro, 4aBHO MMEET MECTO NPaKTUKA MPUCBOEHMS YUYEHbIX CTEeNeHen no MHOPMaLMOHHBIM HayKaMm.
MMpu 3aToM K MHOPMALMOHHEIM Haykam B EBpone (a Takke B CLUA) TpaguuMoHHO OTHOCAT 06nacTi 3HaHU 1
JEATEeNbHOCTU, He CBA3aHHble HEMOCPEACTBEHHO C TexHuYeckuMmn npobnemamu, Hanpumep: obecneyeHue
Hay4HO-TEXHWYECKOW MHDOpPMaLMei, coumarnbHy0 MHPOPMATUKY, MHKMHUPUIO 3HAHWIA, NPOEKTHBIA MEHEDKMEHT
u 7.0. KntoyeBble posn B MHPOPMALMOHHBIX HayKax Ha 3anage WrpalT Takue HanpasneHus kak «Knowledge
Management» n «Business Intelligence». Kpome Toro, cnegyet eue pa3 nogyYepkHyTb BaXHOCTb MOArOTOBKM
cneunannctoB B MH(OPMaLMOHHOW cdepe B HacToswee Bpems. [eno B TOM, Y4TO Hale OTCTaBaHWe B
MaTtepuanbHoit cdepe, OnpeaensioLlee HUKUA YpOBEHb HALLEM XM3HU, MOXET ObiTb korga-Hubyab u Gyget
npeogoneHo. OTcTaBaHme e B MHOPMaLMOHHON cchepe MoXeT 06epHyTLCA OTCTaBaHWEM HaBCeraa.
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MeL Tools and Applications

INTERACTIVE JAVA TUTORIAL FOR E&B-LEARNING FLEURY’S ALGORITHM:

Gloria Sanchez-Torrubia, Carmen Torres-Blanc, Victor Giménez-Martinez

Abstract: Graphs and graph algorithms, play a very important role in the Informatics Engineer’s background. In
this paper, a tool implemented as a Java applet and designed as an auxiliary instrument for both classroom
teaching and individual practicing of Fleury’s algorithms is presented. This tool, included within a set of active
learning tutorials, has been designed as educational complement for Discrete Mathematics first course students.
Its characteristics of visualization, simplicity and interactivity, make this tutorial a great value pedagogical
instrument, to be used both by the professor in the classroom, as well as by the students in their individual
learning.

Keywords: e&bLearning, education, active learning, interactive Java applets, discrete mathematics learning,
visualization.

ACM Classification Keywords: K.3.1 [Computers and Education]: Computer Uses in Education — computer-
assisted instruction (CAl), distance learning. K.3.2 [Computers and Education]: Computer and Information
Science Education — computer science education, self-assessment. G.2.2 [Discrete Mathematics]: Graph
Theory — graph algorithms, path and circuit problems.

1. Introduction

At the present time, new technologies are producing an important change in our society. Education cannot keep
out of this development and technological advances should generate a substantial change in our education
systems. Thus, Web based learning technologies play a very important role in the modern education process and
extensive research shows increasing use of computers in education. Some investigations have shown that
computer assisted instruction has been more effective than traditional methodologies [Waldock 2002]. However,
comprehensive research is required to determine the best methodology to be applied to the design and
development of computer-assisted training, as well as the efficiency of the teaching/learning processes based on
this particular method of instruction [Hundhausen 2002].

Furthermore, the big amount of stimuli students are receiving from their environment cause that, in contrast,
traditional classes seem less appealing. In this context, it is evident that introducing new incentives in the
teaching—learning process is becaming compulsory. It is well known that computer assisted education provides
new exciting tools for the development and usage of teaching and learning resources. That is why blended
courses, taking advantage of computational aids, are turning into a must especially in computer and engineering
education. This way, the power and effectiveness of face to face teaching are enhanced with the flexibility and
technical capabilities of eLearning, turning out the students in the major figures of their learning progression.

The background the students bring, both from their previous learning processes and from the social atmosphere,
is also transforming their reasoning abilities. Authors’ teaching experience shows that Informatics Engineering
students have significantly increased their algorithmic reasoning capability, both in comprehension and design,
tallying with an important decrease of their formal and algebraic reasoning ability. Thus, fostering graphs’
algorithmic approach should be decisive on enhancing students’ logical potentials.
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2. Impact of Java Interactive tools on teaching and learning

Graphs and graph based algorithms are mathematical structures which will take an important role in Informatics
Engineer’s background. The Polytechnic University of Madrid has included, in its Informatics Engineering first
course program, a graph theory introduction as a main section of the Discrete Mathematics subject. Because of it,
the authors were stimulated for designing and developing several tutorials, whose purpose is to enhance the
comprehension and learning of this matter to first year course students.

A comparison study between a control section and a computer-based studio section of calculus-based
Introductory Physics performed in Arcadia University (Canada) [Retson 2000] showed that the two groups were
statistically different, with the studio class outperforming the traditional lecture class in all cases. Collectively, their
results clearly proved that the studio model was significantly more effective than the lecture model.

Recent approaches in the aim have shown that visualization aided interactive tools provide a very positive aid to
the learning task [Naps 2003a, Sanchez-Torrubia 2006b, Torres-Blanc 2006]. Furthermore, mathematical
concepts and algorithmic procedures as well, are often difficult to be explained in the classroom. That is why
visualization characteristics of these tools play an important role, increasing insight —an image is worth thousand
words—, engagement, memorization and satisfaction for the students. Additionally, the interest and motivation
among pupils is increased when the teacher uses those tools.

Visualization is a very important feature when learning graph algorithms, but the main characteristic of the
Fleury's tutorial presented here is its full interactivity. This aspect is a good aid for teachers, as user's examples
may be exposed and the application gives time for explaining difficult points. However, the major objective when
pursuing the full interactivity has been the student’s learning task. This way, as will be described in section 3.3,
the user must execute the algorithm while the tool evaluates and corrects the process.

2.1. Assisting teacher’s task

Graph algorithms are dynamic structures difficult to show in static tools such as blackboards or slides. Therefore,
the feasibility of applying dynamic visual tools to represent those concepts shows an enormous potential for
achieving high didactical goals [Naps 2003b, S&dnchez-Torrubia 2006a, Sanchez-Torrubia 2001].

Many educators think that visual tools enhance their lectures and produce significant increase in student's
comprehension, but such tools are of little effectiveness when students are not actively engaged in the learning
process [Naps 2003a, RoRling 2000, Sanchez-Torrubia 2006b] or teachers cannot present their examples.

According to the conclusions of the Working Group “Improving the Educational Impact on Algorithm Visualization”
[Naps 2003a], when a group of teachers were asked about the benefits they had experienced from using
visualization, they got, among others, the following results: 90% declared that teaching experience was more
enjoyable, 86% noticed an improved level of student participation, 83% had anecdotal evidence that the class
was more exciting for students, 76% thought that visualization provided a powerful basis for discussing
conceptual foundations of algorithm, and 52% got objective evidence of improved student learning.

2.2. Assisting student’s learning process

Active learning Java tools do enhance teacher’s lectures, but their best feature lies on the possibilities they show
when used by the students themselves.

As it was demonstrated in Deakin University (Australia) [Street 1998] students who used interactive tools learned
60% faster, and after 30 days the knowledge kept was from 25% to 50% higher than those who did not use them.

Graphical and dynamical visualizations are more appealing for learners than exercises or text books, but, if the
students are not required to give some kind of answers or predict what is happening next, they might adopt a
passive attitude that is not beneficial at all and might even be prejudicial to their training. It has been verified that
learners spend much more study time when visualization is involved, but those who are actively engaged have
consistently outperformed the other ones who passively viewed them [Hundhausen 2002]. That is why, during the

2 This work has been partially supported by UPM under project No. IEO6 1010-092
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execution, the program should in some way ask the user which must be the next step to be done, not just show it.
Here lays the main difference between an active learning tool, as the one presented in this paper, and a simple
demonstrative visualization tool.

3. Fleury’s algorithm interactive tutorial

3.1. Fleury’s algorithm

Fleury’s algorithm is designed for finding an Euler Path in an undirected graph. The graph has an Euler path if it is
possible to start at a vertex and move along the graph so as to pass along each edge without going over any of
them more than once.

This problem has its origin in Leonhard Euler's work directed towards the geometry of position which consists of a
single paper [Euler 1736], now considered to be the starting point of modern graph theory. In it, Euler undertakes
a mathematical formulation of the famous Konigsberg Bridge Problem: is it possible to plan a stroll through the
town of Konigsberg which crosses each of the town's seven bridges once and only once? In this paper, Euler's
main result is, in a modern statement, the well known theorem: A finite graph G contains an Euler path if and only
if G is connected and contains at most two vertices of odd degree. He also sketches a procedure for finding the
path consisting on creating a simple circuit, eliminating the used edges, finding new circuits in the remaining
graph and joining the new circuits in the proper vertexes. This procedure, very intuitive in theorem’s formal
demonstration, is not algorithmically effective.

The algorithm presented here is credited to a mostly unknown French mathematician named Fleury [Fleury
1883]. It starts with a vertex of odd degree —if the graph has none, then start with any vertex—. At each step it
moves across an edge which is included in a cycle, unless there is no choice, and then we delete that edge.

3.2. Algorithm’s description

The basic idea is that when drawing an Euler circuit, all passed edges cannot be used again. So, at any moment
in drawing, with all passed edges deleted, the remaining edges must be in one connected component.

Fleury's algorithm pseudocode might be described as follows:

Input: A connected graph G = (V, E) with, at most, two odd grade vertexes, where V is the set of vertexes
and E is the set of edges.
Output:  Alist P=voeiviey,...,eviei,....emVm, representing the path which includes each edge in E exactly once.
Procedure:
If an odd grade vertex vp exists,
then P = v where vq is any odd grade vertex of V
else P = vy, where vq is any vertex of V
End if
e=|E|; v=vo; i=1
While i < ¢ do:
E,={eeV/eis adjacent to v}
ei = any edge of E,
While e; is a bridge (an edge which is not included in a cycle) and |E,| > 1 do

E.=E/.- {ei}

ei = (v,w), any edge of E,
end while
vi=w; P=Pev; E=E-{e}
Vv =i+

end while
return P
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For deciding whether e; is a bridge or not, a modification of Depth—First Search algorithm [Sanchez-Torrubia
2006c¢] should be used.

3.3. Tool’s description3

The tutorial contains definitions, examples and theoretical explanations of the basic concepts of graph theory
needed for understanding Fleury’s algorithm, its pseudocode and an interactive applet implementing it.

The main feature of this tool is its full interactivity. It means that the user can introduce the graph and execute the
algorithm while the application evaluates the inputs provided by the student. In other words: in real time, the
applet will only evaluate the input introduced by the user. If it is right, the application will implement the order, and
then it will remain in a stand by mode, waiting for a new one. If the input is not right, an error message will appear
on the message window, indicating to the user, what the error is and waiting for the right one. Once the algorithm
has been completed, a successful ‘end of algorithm’ message will be displayed.

The application has a message window, used for displaying error messages and providing next step hints.
Introducing the graph

In this applet, graph nodes are introduced by left clicking on the drawing area. The edges are drawn by clicking
successively two nodes. At any execution moment, the user may interrupt the process in order to add new nodes
and/or edges, and restart it once again.

Executing the algorithm

Once the graph has been introduced by the student and the algorithm is running, the application checks whether
an eulerian path exists. If the graph is not connected or there are more than two odd degree vertexes, an error
message is displayed indicating the corresponding fault. If there is an eulerian path, the applet asks the user to
click on the initial vertex. Subsequently, in each step, the user should click the next vertex to be visited and, if the
entry is correct, the application will change the selected edge’s color and add a number indicating the path
sequence (Figure 1).

2 EJECUCION DEL ALGORITMO DE FLEURY

Seleccione siguiente YERTICE del camino.

Crear Nodos | Crear Arcos | | Borrar Grafo | | Automafico |

Figure 1: Fleury’s applet in the process

4. Conclusion

The application has been designed with the main purpose of supporting active learning. Being interactive, easy to
use, intuitive and visual are the characteristics kept in mind during design and implementation phases. Actually,

°* DMA: Algoritmo de Fleury. http://www.dma.fi.upm.es/java/matematicadiscreta/fleury/
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these qualities have demonstrated to help achieving increased engagement for the students when attending a
teacher’s lecture, as well as when working by themselves.

In our experience, java interactive tutorials are very good aids for learning graph algorithms as they improve
comprehension, engagement, memorization and satisfaction for the students, so as the interest and motivation
among pupils when the teacher makes use of them.

As mentioned above, Informatics Engineering students have significantly increased their algorithmic reasoning
capability, both in comprehension and design. That's why this interactive java applet together with some others
also available or in development process in Applied Mathematics Department web site* will surely help on
teaching and learning graphs’ algorithms, a subject that will be decisive on enhancing students’ logical potentials.
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ICEIPT PROJECT- AN INTELLIGENT COLLABORATIVE ENVIRONMENT FOR
INDIVIDUALIZED PLANNED TEACHING

Irina Zheliazkova

Abstract: Since the beginning of 90’s in the framework of several national and institutional projects a research
group from the University of Rousse has been working on development, implementation and investigation of an
intelligent collaborative environment for courseware planned teaching (ICEIPT). This paper presents a brief
overview of this project focusing on its background, client-server architecture, three level ontology and language.

Keywords: domain-independent, ontology, graph, language, courseware, knowledge.

ACM Classification Keywords: Computer and Information Science Education, Knowledge Representations of
Formalisms and Methods

Introduction

Analyzing the process of human teaching a given course the following collaborative teacher’s activities were
identified [12]: structuring the subject domain, setting the group teaching goal, creating the group plan (course
curriculum), preparing the course material (CM), monitoring the plan execution, correcting the CM, plan or goal. In
reality the course static plan is not fully executable mainly because: the teaching environment is dynamic, the
teacher’s behavior cann't be predicted, the learners have different initial knowledge and personality, the teaching
goal and the current achieved results are vague and uncertain, the necessary resources (human, equipment,
financial) cann’t be always ensured. In this context the models known for on-line modeling of this process such
as the optimization model [9], Markov chain model [4], and so on are not enough adequate.

The above-listed disadvantages can be avoided by collaborative systems for support of general plan activities
such as coding team tasks, allocating dynamic tasks, creating decision points, controlling constraints, and so on.
According to [6] TOP is the earliest system investigated team-oriented programming and provided a plan
description language. The capabilities of other reviewed systems (STEAM, GRATE, RETSINA, and JACK
Teams) also are limited. To encode teamwork knowledge, experiment with inferred team intelligence, and specify
an adaptive long-term plan process a logic language MALLET with a multi-agent architecture are proposed [6].

The intelligent and adaptive systems specially designed for web-based education are another alternative for
increasing the efficiency of the human teaching process [2]. Forward three relevant projects briefly are presented.
IDEAL [7] is a teamwork environment for individual planned teaching. Its multi-agent architecture consists of a
user interface module on the client side, and course, teacher, and personal agent modules on the server side.
The environment is based on a domain-independent ontology, learner and group’s models. But lack of a
knowledge description language limits flexibility and productivity of the teaching supported by this environment.
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In TILE [5] project the courseware author (A) uses a combination of directed graphs and state-charts for visual
graphical representation of relationships between the learning objects generating plans with depth-first, top-down,
bottom-up or breath-first strategy. The A can annotate and index the multimedia CM using a flexible structure
code language similar to the natural one. By means of a flexible code query language the CM suitable for a given
learner (L) is delivered using semantic search in INTERNET.

In IALMS project [3] the adaptation to a given L is aimed to maximize the results of his/her learning. The system
architecture consists of three subsystems (tracking, individualized, and adaptive) with an interface module. The
IALMS procedural language is offered only the A and mainly for describing the CM structural tree that is passing
bottom-up to choose the set of passive and active blocks with highest importance for a new session.

The aim of ICEIPT is to support collaborative teaching plan activities such as coding author, teacher and learner's
tasks, supporting a common task base (TB), setting the courseware goal, creating decision points, assessing the
degree of its achieving, and so on. This paper presents an overview of this project and is organized as follows. In
the second section its theoretical background is presented. The client-server architecture of ICEIPT is
commented in the third section. The next section present domain-independent ontology and language of the
environment on course, structure, and session level. The last section summarizes the project contributions.

Theoretical Background of the Project

In ICEIPT project the author's team interface is viewed as a semantic graph (G ") more connective than a
simple combination of TB semantic subgraph (G™), subject structural tree (G*'), and teamwork subgraph
(G™),eq. G™ ©G" UG UG™. G" consists of m components, where m is the number of different
cognitive types of knowledge units (KUs) such as testing questions, learning concepts, constructing schemes,
modeling systems, and even measuring and controlling real lab objects. The i component G (i) represents a

th

homogeneous knowledge base (KB), j node of which presents a semantic subgraph generated during the

ontology-based constructing of j’h KU i"type. This node is labeled with a vector of local pedagogical

kb kb kb kb kb . ; . kb :
parameters< O, C/, 7,7 ,C ;. >, where Q7> 1 is KU’s knowledge volume; 0 < C{; <lits degree of

system prompt; le"” the time planned for its ontology-based constructing, 0 < C,’jlf its degree of difficulty.

Different formulae for different types of KUs are applied to the generated subprogram tree [1,10,14,15,16] for
computing the first two parameters. The last two parameters are updated after performance of a task constructing
by a given learner (L).

The nodes of the domain structural tree G** are labeled with a pair <ij >, where iis the number of the KU’s
type, i — position code, generated during the courseware structuring and composed from the numbers of the path
structural units from the root node to the initial node of the given arc. The nodes of G™ represent the teamwork

knowledge, e.g. structure of the teams (author’s, teaching, and learner’s) involved in the teaching process and
tools for their communication, and the arcs between them are navigation links only. More information about

G**and G™ can be found in the third section.

If i is the index code of the goal node, e.g. the root node of the structural subtree, chosen by a given teacher’s
team, a group goal can be expressed as [13]:

nl n2 n3 n4 nS
Ggr(i):ulGT () n u]T ) n ulLT g’(j)mulSOIg" mulCTE(j)
j= j= j= = =

J
Here each predicate has the following meaning: G7.S* (/) choice of one of available n1 teaching strategies
each one setting the way of passing the subtree; TKA* ( j) choice of one of n2 combinations of available

types of KUs; LTS *( J) choice of one of n3 available local teaching strategies each one setting a sequence of
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teaching operators ( p - presentation of the author's KU, ¢ - constructing its ontology by the L, » - remedial of

the learner’s misconceptions and/or missing knowledge); SOI ¢ ( j) choice of one of n4 combinations of the

options for the teacher’s intervention during the ontology design by a given L(refusal from the task for KU
constructing, attempt to start it again, browse of all given type KUs, print the active KU, save it in a given L book

emulator, and so on); GTE* (Pjg’ > (S)P;) choice of one of nd criteria combinations of the teaching
efficiency; (R > R_, - minimal global degree of the leamner's knowledge, Cfp’ > C:p - minimal global degree
of system prompt of the author’s knowledge, C< > C;f - minimal global degree of difficulty of the knowledge,

df =
gl *
TF<T,

., - maximal global time of the leaming process, 7, < T, - maximal duration of a session, e.g.

lecture/test/exercise).

The individual learner’s plan generated through dynamic disassembly planning is viewed as an unconnected
graph G” which nodes represent subgraphs corresponding to the ontology for constructing the ji" KU ith type.
Passing the subtree bottom up each subgraph is labelled with a vector of parameters <Cg(iij), Csc(i,j), Caf®(iij)

LTSe(ij), SOI(ij), Tyle(ij), I°(ij)>. The first five parameters are equivalent to the group parameters, Ty(i))
means time the computed initially under the assumption for a constant learning rate during a session

2.0 0.))
Tz,lf @i, ))= HQT(Z)TZP , where nis the total number of the nodes of GTS(7). The last parameter

1°(@, j) is aflag for decision point after the current session (initially all equal to false).

The semantic graph modeling a given L interface in the course of plan execution (G™) has several nodes

added to G*, associated with the decision points for searching the last decision point, continuing the session,
finishing the teaching process. The formulas for dynamically computation of the current real parameters (c7 ) on
the base of their local values (/c ) are simple:

C (i, ) =[C5 G, j =D+ Cl(i, N1/ 2,C G, j) =[Co (i, j—1)+ Cl (i, )1/ 2
TG ) =T (i, j =)+ Tr (i, j:07 (G, j) =07, j—1)+0“ (i, /)

After performance of task j of type i both planned and achieved results are registered in the plan execution
part and presented both the Tand L. If 1° (i, j) = false and 1% (i) = false the leamer-computer dialogue
continues with performing the next (j+1)" task of the current session. If 7°(i, j) = true and
1% (i) = false the computed values are registered in the plan execution part and presented to both T and L.
- 0° G, ))
Q*()-Q"()) . Ty ()

The learning rate for the current session is computed and the inequality ——— ———<
T () -Ty G )) ~ J2-J1

is checked. Here J1 and J2 are respectively the number of the initial G and final G*, subgraph of the

current session. This is compared with the predicted rate during the rest of the planned time Tt;. Satisfaction of

this inequality predicts success of the individual plan, so for this plan the next session will continue with the

subgraph G?, .. If the inequality is not satisfied the preplanning is recommended decreasing Cj;l(i, Jj) orthe

dialogue moves to the final state and final report with given and achieved global goal is presented all members of
the team.
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Multi-Agent Architecture

The architecture of the proposed environment (Fig.1) is a development of a well-known idea for dynamic
planning/executing the teaching process [8]. A web-based single agent architecture of this idea has been
proposed in [11]. The authoring environment of ICEIPT supports his/her work a long-term plan activities on the
courseware level. The A works as a knowledge analyst and engineer making visible the course curriculum and
conceptual structure of the taught domain.

Teachers E

[ 8

Learners

password, visual language,

| password, visual language,
goals, plans, learner's

expert's knowledge, learner's

models, plan correction knowledge
Administrator
Planner !Executor
____________________ L .y A~
TODE 1 TODE i TODEN

Standard and Standard and Standard and

Symaiite i specialized specialized specialized
database fools fools fools
v { . 1 1
password, user's Authoring
administrative data ‘- Environment ‘
B | \ password, visual
— . - language, expert's and
Admindstrator s .~ pedagogical knowledge

System ﬂ' ﬁ

administrator o
n g:ﬂ:r - ﬂ Authors

Fig. 1. Multi-agent architecture of ICEIPT
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Except study plans with depth-first, top-down, bottom-up or breath-first the structure tree passing allows
generating arbitrary combinations of them, e.g. more often used mixed strategy in the real teaching practice. A
TODE facilitates the teacher (T) in planning/monitoring a lesson/test/exercise and helps the L in acquisition of the
author’s subject knowledge under the teacher’s didactic one. Exept standard editors (text, graphical and so on)
the architecture of each TODE includes three specialized tools: editor-generator (EG), interpreter-evaluator (/E),
and task manager (TM) and offered the users a special purpose language. Such a language can be classified as
a script internal visual very high-level mark-up language. By means of the EG the author and learner’s subject
knowledge is extracted and stored in resource text files with a fixed structure and extension. The tool interacts
with the T to extract and store his/her didactic knowledge on session level in a resource text file with a fixed
structure and extension. The resource files can be opened in a standard text editor to create different their
variants. The TB is continuously extended with common and important parameters of the LCs/questions/tasks
such as knowledge volume, degree of difficulty and system prompt, time expected for its completion, and so on.
The IE based on the author's automatically computes these parameters lesson/question/task subprogram
program tree. The tool also provides diagnostics of the learner's knowledge refreshing histher model. After a
construction task is performed by the L, the tool computes or registers his/her results relatively to the author's
one. The main purpose of the TM is to sort the tasks for a given session according to teacher’s preferences and
to interpret the directives of the teacher’s intervention in the course of the session’s planned execution. After a
session finishes, its parameters are accumulated as statistical experimental data in the TB. The ontology design
is also used as a procedure for computing the parameters of the CM as well as precise assessment and
diagnostics of the learner’s knowledge relatively to the author’s one.

Domain-Independent Ontology and Language

For each level the ontology is visually presented as a semantic graph/subgraph and a common structure
program. The first level, concerning the teamwork knowledge, e.g. members, roles, communication tools, and so

on. G™ shown on fig. 2 has a form of two connected stars with navigation type links to the following pages: 0 -
Courseware, 1 — Institution, 2 — Department, 3 - Author’s team; 4 - Teacher's team, 5 - Initial course, 6 -
Curriculum timetable, 7 - Curriculum annotation, 8 - Curriculum contents, 9 - Technology of teaching, 10 -
References, 11 - Discussion forum, 12 - Search machine, 13 - Frequently Asked Questions, 14 - Terminological
multilingual dictionary, 15 - Courseware map. Note, that double-circle nodes (5,14,16) stand for subgraphs
considered in the next sections, 10 has a set of external links from/to some nodes of the subgraph on the third
level, and 15 has links to/from nodes on three levels with an opportunity for downloading the lectures, tests, and
exercises. The second level, concerning the CM structure (Fig. 3) is illustrated with the subgraph of node 5 on the
previous level. For clear visual presentation the graphical primitives are added for: a topic (single ellipse), lesson
(double ellipse), pretest (double triangle), exercise (double square). Besides explicit links “fopic-subtopic” such a
model contains other types such as: “topic-test’, “topic-lesson’, “topic-exercise”, ‘“test-test’, and “exercise-
exercise” the cardinality of which can be 1:N. On the third level there are three separated semantic graphs
respectively for a pretest, lecture, and exercise session. The goal a pretest is not only to assess the learner’s
lecture knowledge, but also to fill in the missing knowledge and correct the wrong one. The ontology of a test
sesion with the initial node P17 of the semantic graph is shown on fig. 4. Node PA stands for the administrative
information; PD - key directives for the teacher's intervention during the learner testing; PC - criteria for the
knowledge assessment; Except next-previous links between nodes questions Qi (i =7,...,N) questions external
links from/to to the pages with the related lecture material also are shown. When the learner’s test result is lower
than a given threshold he/she has to perform the test again (the feedback fail). Otherwise the L is allowed to start
the related practical exercise (the feedback success).
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COURSE <string>

ORGANIZATION <string>

DEPARTMENT <string>

AUTHOR’S TEAM <Iist_of_authors >

TEACHER’S TEAM <list_of teachers >

LEARNER’S GROUPS <list_of_learners >
TIMETABLE <table>

ANNOTATION <memo>

<goal_description>

TECHNOLOGY <memo>

REFERENCES <Iist_of references>

FORUM | NOFORUM

SEACH | NOSEARCH

FAQ | NOFAQ

DICTIONARY | NODICTIONARY
MAP | NOMAP

LINKS <list_of_home_pages>
<structure_ description> END

Fig. 2. The ontology and program on the first level

<structure_description>:=
ROOT <index> <string>

{TOPIC <index> <string> INPUT|OUTPUT| INPUTANDOUTPUT

<list_of_indexes>
[<lesson_description>]}

{TEST <index> INPUT|OUTPUT|
INPUTANDOUTPUT <list_of_indexes>
<test_description>}

{EXERCISE <index> INPUT|OUTPUT| INPUTANDOUTPUT

<list_of_indexes>

<exercise_description>} END
<goal_description> ::= ROOT <index>
GLOBAL STRATEGY depth-first | breadth-first |
top-down | bottom-up

LOCAL STRATEGY t | pt | ptr | cr
<directives_description>
<criteria_description>
{<sesion_description>} END

TEACHER <string>
[<local_goal_description>] END
<session_description>::= LESSON | TEST |
EXERCISE <index>

<directives_description>::=
ESCAPE | NOESCAPE
PRINT | NOPRINT
SAVE | NOSAVE
HEPL | NOHELP

DO | REDO

ASSESS | NOASSESS
<criteria_description>::=
VOLUME <integer>
PROXIMITY > <real>
PROMPT > <real>
DIFICULTY <real>
DURATION <hh.mm>

TYPE SUCCESS|FAILURE| PERCENTAGE-

|SCALE <number>
CORRECTION <real>

MARK <string>

2-FROM: <integer1>TO:<intege

r2>

3-FROM: <integer1>TO:<integer2>

4-FROM:
5-FROM:
6-FROM:

<integer1>TO:<integer2>
<integer1>TO:<integer2>
<integer1>TO:<integer2> END
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topiC-preleSm next-previous

topic-subtopic

success

fail

ER \5_ EA Wus

end 5. ED
TR next-previous
new-block
EC
next-previous
next-previous
N| TS H K.
next-previous IS, ‘4;)@\/;%
A
Fig. 4. Test ontology Fig. 6. Exercise ontology

lecture_description> ::= LESSON <index>[ <string>]
[OBJECT <index> <string> INPUT | OUTPUT |
INPUTANDOUTPUT <list_of_indexes>

CONTENT <link_to_HTML_document>]

[TABLE <index> <string> INPUT | OUTPUT |
INPUTANDOUTPUT <list_of indexes>

CONTENT <link_to_HTML_document>]

[{FIGURE <index> <string> INPUT | OUTPUT |
INPUTANDOUTPUT <fist_of indexes>

CONTENT <link_to_ HTML_dokument>}]
[{ANIMATION <index> <string> INPUT | OUTPUT |
INPUTANDOUTPUT <list_of indexes>
<animation_task_description>}] END
Fig. 5. Lecture ontology and program structure
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On fig. 5 an example semantic graph of a lecture session with an animation style for teaching cognitively complex
concepts the initial node 5.1.1 from fig. 3 is shown. Here nodes LC1 and LC2 stand for the textual description of
two learning concepts, Fg1 and Fg2 for two images of LC2, An1 for an animation of the concept, Tb7 and Tb2 for
two relations of LC1, and Rff for its references.. The common structure of an animation subprogram in a
description language generated by a TODE for modeling with didactic Petri nets [10]. A sample of semantic graph
corresponding to the square subgraph E7 is presented on fig. 6. The L can read the exercise information about:
administrative data (EA), directives for the teacher’s intervention (ED), and the assessment criteria (EC). Node
TFi corresponds to the i-th task formulation, and the next several nodes TSj (j=1,M) for step by step extraction of
skills for its solving. Again except next-previous links the feedback to TFiis shown corresponding to the learner’s
moving on to the next task. If the mark in the exercise report (ER) is lower then a given threshold he/she has to
perform the exercise again (the feedback “fail’). Otherwise he/she is allowed to continue with the next lecture
topic. The languages for test and lecture description that are fully domain-independent the language for exercise
task description depends on the task type such as algorithms [15], structural schemes [16], simulated
systems [14].

Conclusion

In ICEIPT a subject task is viewed as capturing the author’s knowledge constructing with automatically computing
a set of important pedagogical parameters (knowledge volume, degree of system prompt, planned time for
performance, and degree of difficulty). A group goal is expressed taking unto account logical functions, teacher’s
preferences, long-term plan constraints, and so on. Different goal-oriented study plans can be fully generated and
flexible learning can be ensured to adapt towards learner’s knowledge, preferences, and information needs.

The domain-independent ontology and language on course, structure, session and task level are expressive,
understandable, and reusable. The lecture semantic graph differs availability of subgraphs for animation of
complex learning concepts.
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COMMUNICATIONS SCENARIOS FOR INFOSTATION-BASED ADAPTABLE
PROVISION OF M-LEARNING SERVICES

Ivan Ganchev, Stanimir Stojanov, Mairtin O’'Droma, Damien Meere

Abstract: This paper presents an adaptable InfoStation-based multi-agent system, which facilitates mobile
eLearning (mLearning) Service Provision within a University Campus area. A horizontal view of the network
architecture is presented. A description of the mLecture service is detailed, highlighting how the different entities
interact in order to facilitate the service within the four main communications scenarios. Approaches to the
implementation of the system are also considered.

Keywords: InfoStations, intelligent agents, multi-agent system, CC/PP, UAProf.

I. Introduction

The InfoStation-based system described in this paper is established and operates across a University Campus
area mainly for the purposes of the mobile eLearning (mLearning) process. It provides “many-time, many-where”
wireless services accessible via mobile devices (cellular phones, laptops, personal digital assistants—PDAs)
through geographically intermittent high-speed connections. In this paper, we focus on the main communication
scenarios of service provision and show how the different components of the network architecture collaborate to
facilitate one particular service, namely the mLecture service. We emphasize the service’s ability to adapt to the
changing environment/context including the change of the mobile device and/or the change of the access
network/InfoStation.

The rest of the paper is organized as follows. Section Il presents briefly the InfoStation-based network
architecture. Section Ill illustrates the mLecture service provision outlining sample interactions between system
entities following the four main communications scenarios. Section IV outlines some implementation issues, and
finally Section V concludes the paper.

Il. InfoStation-based Network Architecture

The following InfoStation-based network architecture provides access to mLearning services, for users equipped
with mobile wireless devices, via a set of InfoStations deployed in key points around a University Campus
(Ganchev, Stojanov et al. 2004; Ganchev, Stojanov et al. 2006; Ganchev, Stojanov et al. 2006). The InfoStation
paradigm is an extension of the wireless Internet as outlined in (Adagal and Bener 2006), where mobile clients
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interact directly with Web service providers (i.e. InfoStations). The 3-tier network architecture consists of the
following basic building entities as depicted in Figure 1: user mobile devices, InfoStations and an InfoStation
Center.

2nd Tier: WiFi InfoStation

2nd Tier: WiMAX / WiFi InfoStation i 1

1st Tier: Mobile Device
(Mobile Phone)

2nd Tier: WiFi/
Bluetooth InfoStation

1st Tier: Mobile
Device (PDA)

1st Tier: Mobile
Device (Laptop)

Figure 1. The 3-tier InfoStation-based network architecture

The users request mLearning services (from their mobile devices) from the nearest InfoStation via available
Bluetooth (IEEE 802.15 WPAN), WiFi (IEEE 802.11 WLAN), or WIMAX (IEEE 802.16) connection. The
InfoStation-based system is organized in such a way that if the InfoStation cannot fully satisfy the user request,
the request is forwarded to the InfoStation Center, which decides on the most appropriate, quickest and cheapest
way of delivering the service to each user according to his/her current individual location and mobile device’s
capabilities (specified in the user profile). The InfoStation maintains an up-to-date repository of all profiles and
eContent. The InfoStations themselves maintain cached copies of all recently used user profiles and user service
profiles, as well as a local repository of cached eContent.

In the following section we describe the provision of one particular service, the mLecture service, in more detail.

lll. mLecture Service

The multi-agent approach to the structuring of the system is adopted as most suitable. In order to facilitate flexible
and adaptable service provision, the intelligent agents, residing within each of the three tiers of the system
architecture, must interact so as to satisfy in the ‘best’ possible way any user requests they might encounter. The
following are outlines of a number of scenarios that take place during the mLecture service provision. The
mLecture service allows students to gain access to lectures content through their mobile devices. However, first
this content must be adapted and customized according to the capabilities of the current user device, current
access network constraints and the user preferences.
For instance, the user mobile device may be limited in its capabilities to play video content in which case video
components will be sent in a format that best suits the device, or they may be simply omitted. The user may
choose to access the full capabilities of the mLecture service later, when using a device with greater capabilities
(e.g. a laptop). This service adaptation is used to address the shortcomings of some low-end mobile devices
while still delivering the services.
Indeed a change of device is only one of a number of scenarios that could take place during the service provision.
Due to user mobility (e.g. moving between geographically intermittent InfoStation cells) and device mobility (e.g.
switching between devices) the following four main communications scenarios are possible:

« Nochange;

« Change of user mobile device;

« Change of InfoStation;

« Change of InfoStation and user mobile device.
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Within each of these scenarios, the initial interactions between the entities remain the same. We utilize the
“Composite Capabilities / Preference Profile” (CC/PP) as the uniform format for the implementation of the user
profiles. The Master Profile repository in the InfoStation Center contains descriptions of all registered user
devices, i.e. their capabilities and technical characteristics. During the initial AAA procedure, the user’s Personal
Assistant sends as parameters the make and the model of the user device. An agent working on the InfoStation
(or the InfoStation Center) reads the corresponding device’s description from the repository and according to this,
selects the ‘best’ format of the lecture content, which is then forwarded to the user. However a problem arises
when a user uses a non-registered device as sfhe might receive the lecture content in unsuitable format. Thus the
users need first to register any new mobile device they want to use within the system. In this case, during the
initial AAA procedure the Personal Assistant sends a full description of the user device’s capabilities towards the
InfoStation Center. The manager agent on the InfoStation registers the user in its local Virtual Address Book and
updates user/service profiles, before forwarding the user request onto the InfoStation Center. A Profile Agent
within the InfoStation Center (updates and) analyses the user profile stored in its Master Profile Repository. The
Service Agent, in collaboration with the Profile Agent, creates a list of services applicable to the user and makes a
service offer to the Personal Assistant, which displays this to the user. If the user chooses the mLecture service,
sihe then specifies the desired lecture
content. The InfoStation checks if it has

. User
the most up-to-date version of the ey ) b F
. . q Personal InfoStation
desired lecture content (in the format that H Assistant InfoStation Center
. . . . (IntelligentAgent) (IntelligentAgent) (IntelligentAgent)
best suits the user) in its local repository

AAA + Service

of cached eContent. If so, it forwards the Intialization
lecture content onto the user. On the
other hand if the InfoStation does not
have the lecture content in the required
format or most up-to-date version of the
lecture content, it will forward on the user
request to the InfoStation Center. The
InfoStation  Center, having already
received the make and the model
parameters, retrieves the  device
description from its central CC/PP
repository, and adapts the selected

lecture content to the format which best “eaimeanisgion

3
suits the user device’s capabilities, W

Alternative 2:

Copy new eContent
into cach

access constraints and user preferences.
This adapted lecture content is then
forwarded onto the user. The Charging &
Biling Module (within the Business
Support Domain of the InfoStation

Center) also monitors which formats are | rerminaton

ccccccc

utilized to access the content, as each L e
format may have minor differences in b b
costs associated with it.

Figure 2. Sample interaction between entities involved in mLecture
‘No Change’ Scenario service provision in the ‘No Change’ Scenario

Figure 2 illustrates the straightforward

provision of the mLecture service within the system. If the InfoStation can fulfil the user service request (i.e. the
required lecture content’s format that best suits the current user context is available at the InfoStation), the lecture
content is forwarded onto the user.
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However if the InfoStation is unable to meet the demands of the user, the request is forwarded onto the
InfoStation Center. Here the eContent manager chooses the required/best format of the content (from the
repository) and in conjunction with the CC/PP agent reformats the content and transfers the adapted eContent
onto the user's Personal Assistant. The InfoStation will store a copy of this re-formatted lecture eContent in its
cache, in case if another user requests the same lecture. Once the service is terminated, the user profile and the
user service profile are updated within the InfoStation and InfoStation Centre so as to reflect any mLearning work
done by that particular user (e.g. intermediate tests at the end of each section of the lecture used to control the
user knowledge and choose the level of the next section to be presented to the user).

‘Change of Device’ Scenario

Due to the inherent mobility of this User
oo . . e g | | F
system, it is entirely possible that u Personal = InfoStation
" . : el Assistant InfoStati Center
dunng mLearnIng service prOVISlon’ ‘ (Intelﬁ:;sﬁtaAgent) (Inglﬁgjriﬁggnt) (ImeIIigeEtAgem)

the user may shift to another mobile ~ ~——---—-------
device (e.g. switch to a device with
greater capabilities). By switching to
a device with greater capabilities, the
user may experience a much richer
service environment and utilize a
wider range of resources. Figure 3
depicts the case where the user
switches from a PDA to a laptop, Change of Device :|

| |

i |

| |

| |
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InfoStation checks its cache for the
required/best format to suit the
capabilities of the new user device. If
the new format is available, the
InfoStation immediately forwards this
formatted content onto the user’s
Personal Assistant.

If however, the InfoStation does not have the new required/best format of the lecture, it requests this from the
InfoStation Center, which will retrieve it from its eContent repository.

Figure 3. Sample interaction between entities involved in mLecture
service provision in the ‘Change of Device’ Scenario

‘Change of InfoStation’ Scenario

Within the InfoStation paradigm, the connection between the InfoStations themselves and the user mobile
devices is by definition geographically intermittent. With a number of InfoStations positioned around the campus,
the users may pass through a number of InfoStation cells during the service session. This transition between
InfoStation cells must be completely transparent to the user, ensuring the user has apparent un-interrupted
access to the service.

The following Figure 4 illustrates the entity interactions involved in the transition between InfoStations. As the
user mobile device moves from the coverage area of an InfoStation, the Personal Assistant requests user de-
registration from the local Virtual Address Book of the InfoStation. The Personal Assistant also requests one last
user service profile update before leaving the coverage area of the current InfoStation.
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Figure 4. Sample interaction between entities involved in mLecture
service provision in the ‘Change of InfoStation” Scenario

Request for Pfofile Update

(IntelligentAgent)
1

Change of Device & InfoStation’ Scenario

We have outlined the separate
instances where the user may
switch his/her access device or pass
between a number of InfoStation
cells during a service session.
However a situation may arise
where the user may change the
device simultaneously with the
change of the InfoStation. The
Figure 5 illustrates the entity
interactions, which occur in this
scenario.

Both procedures for device change
and InfoStation change (as
described in the previous two
subsections) could be considered as
automatic procedures, independent
of each other. Hence each of these
may be executed and completed at
any point inside the other procedure
without a hindrance to it. The two
alternatives are shown in Figure 5.
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The InfoStation de-registers the
user, updates the cached profile,
and forwards the profile update to
the InfoStation Center to make
necessary changes in the Master
Profile Repository.

Meanwhile the user continues
reading through the lecture content
(and completing the intermediate
tests at the end of lecture’s
sections). The Personal Assistant
monitors the users progression
through the lecture and intermediate
tests. When the user arrives within
the coverage area of another
InfoStation, the AAA and the service
re-initialization  procedure  takes
place first. After updating the user
service profile, the newly requested
sections of the lecture (if any) will be
delivered to the user according to
the level reached/justified by
him/her in the intermediate tests
completed while out of range of the
InfoStations.
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(IntelligentAgent)
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AAA + Service Initialization

Start of Service Delivery

Change of Device during service delivery

Change of InfoStation

Change of InfoStation during service delivery

Change of Device

Service Termination

Figure 5. Sample interaction between entities involved in mLecture
service provision in the ‘Change of Device & InfoStation’ Scenario
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IV. Implementation

For the implementation of the User Profile and User Service Profile, which are integral to the facilitation of fully
adaptable services, we have opted to use the uniform format “Composite Capabilities/ Preference Profile”
(CC/PP) (Kiss 2006). This format is platform-independent and is based on the Resource Description Framework
(RDF) (Manola and Miller 2004) and is recommended by the World Wide Web Consortium (W3C). A CC/PP
profile is basically a description of device capabilities as well as specific user preferences that can be utilized to
guide the adaptation of service content delivered to that device. Basically when a specific user / mobile device
submits a request to use a certain service, the source of that service (i.e. the InfoStation or the InfoStation
Centre) customizes and tailors the service content to meet the user preferences and the capabilities of his/her
current mobile device. In essence, content is adapted to ‘best’ suit the individual user and the specific device at
that particular time. As we have illustrated in the previous section, the user may change devices a number of
times during a service session, so by customizing and tailoring the services (and their content) can be offered to
users, independent of the type of mobile devices. This is an essential factor in this type of network, as user
devices and preferences will be as varied as the users themselves. A CC/PP profile contains a number of
attributes and associated values, which are used by the InfoStations to determine the most appropriate (‘best)
format of the resource to be delivered to the user’s Personal Assistant.

The User Agent Profile (UAProf) (OMA 2006) specification is a concrete implementation of the CC/PP developed
by the Open Mobile Alliance (OMA). This specification builds upon WAP 2.0 (WAP, 2007) and facilitates the flow
of capability and preference information between the Personal Assistant, the InfoStation and the InfoStation
Center. This specification defines this capability and preference information through a structured set of
components and attributes. Components are grouping mechanisms for attributes, therefore in essence, a CC/PP
or UAProf profile is organised as a structured set of attributes and value pairs.

The following are the most useful components defined within the UAProf specification. However we could add our
own additional components and attributes to better convey capability and preference information within our
system:

« Hardware Platform: contains attributes that describe the hardware characteristics of the current user
device, e.g. device type, model number, input and output methods, screen size, color capabilities, image
capabilities, device CPU etc.

« Software Platform: contains attributes relating to the operating environment of the device, e.g. operating
system name-vendor-version, JVM version, audio & video codecs, Java enabled etc.

« Network Characteristics: attributes relating to the network capabilities of the terminal, e.g. bearer
characteristics — latency, reliability etc.

« Application Preferences: attributes relating to the browser application on the device, e.g. browser name-
version, content types accepted by browser, markup languages, scripting languages supported etc.

« WAP Characteristics: attributes relating to the WAP capabilities of the terminal, e.g. WAP version, WML
script libraries, supported WAP applications.

The different entities within the system can use this capability and preference information to ensure that the user
receives service/content that is tailored for the environment in which it will be accessed. However, it is possible to
even further customize the service to suit the preferences of the user. This is achieved through the extension of
the CC/PP vocabulary. A CC/PP vocabulary defines the format or structure of the profile information, which is
exchanged between a Personal Assistant and the InfoStation. While CC/PP and UAProf already define a number
of components and attributes to describe the many different capabilities of the user device, we define a number of
attributes relating to the user himself/herself, which could be used to further customize and enhance the service
for that individual user. The user preference components can specify anything from the user's name, the
languages s/he speaks, user’s age, location, and the format in which the user would prefer to receive information.
Another important attribute within the user profile is to specify the role or job title of the user, i.e. whether the
individual is a lecturer or a student etc. Specific groups may be allowed access to different resources related to
the service.
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V. Conclusion

The implementation of the adaptable InfoStation-based mLearning Service Provision within a University Campus
has been outlined in this paper. The underlying network architecture has been detailed. The mLecture service
allowing students to gain access to lectures content through their mobile devices has been described. The entity
interactions involved in facilitating this service during the four main communications scenarios have been
detailed. The process of adapting and customizing the mLecture content according to the capabilities of the
current user device, current access network constraints and the user preferences has also been outlined.

The utilization of the Composite Capabilities/ Preference Profile” (CC/PP) format for the implementation of the
User/Service Profiles, which are integral to the adaptation of the services, has been outlined. The benefits of
using this format have also been considered.
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AUTOMATING EXERCISES VALIDATION IN E-LEARNING ENVIRONMENTS

Antonio Ortega, Rubén Alvarez

Abstract: E-learning is supposing an innovation in teaching, raising from the development of new technologies. It
is based in a set of educational resources, including, among others, multimedia or interactive contents accessible
through Internet or Intranet networks. A whole spectrum of tools and services support e-learning, some of them
include auto-evaluation and automated correction of test-like exercises, however, this sort of exercises are very
constrained because of its nature: fixed contents and correct answers suppose a limit in the way teachers may
evaluation students. In this paper we propose a new engine that allows validating complex exercises in the area
of Data Structures and Algorithms. Correct solutions to exercises do not rely only in how good the execution of
the code is, or if the results are same as expected. A set of criteria on algorithm complexity or correctness in the
use of the data structures are required. The engine presented in this work covers a wide set of exercises with
these characteristics allowing teachers to establish the set of requirements for a solution, and students to obtain a
measure on the quality of their solution in the same terms that are later required for exams.

Keywords: E-learning, Computer Science, Data Structure and Algorithms, Abstract Data Type, Test Case
Generator.

ACM Classification Keywords: testing tools, mechanical verification, diagnostic, trees, list, stacks, queues.

Introduction

Nowadays e-learning systems allow, among other services, support students while carrying out the study of a
subject. The mythology considers a wide spectrum of services which allow the communication between students
and teachers, thanks to the existing tools, such as different utilities for content management and visualization,
chats for on -line mentoring, or forums in which students and teachers share opinions on the matter.

Some enterprises provide e-learning services such as tools for supporting the definition of test-like exams so that
students may solve these exercises, providing marks and lists of errors, some of them give also a brief
explanation on the correct solution, based in links to theory contents. However, we suggest that tests are no the
correct choice for some materials, and that a wider kind of exercise or exam type is a must in many environment.
In the one hand theoretical exams may be supported through test-like exercises, in the other, practical knowledge
and skills require a more complex service, complaining not only the final solution given by the student, but also
the goodness of the solution itself depending on complex criteria.

We expect to demonstrate that it is feasible to design such a service, and present a specific validator in the field
of data structures and algorithms (DSA), which include the concepts of Abstract Data Types, such as stacks or
queues, dynamic structures, e.g. binary trees, linked lists of some types, etc.

This system could provide students a repository, accessible through Internet, containing exams which could be
solved by students, and automatically validated in exactly the same terms that teachers do in real exams. Each
student could get not only a mark, but a complete list of errors, including conceptual mistakes committed while
developing the solution, and then acquire the knowledge on how the code shall treat all data structures properly
and how the algorithm shall look like.

Teacher collaboration is a strict requirement for the system to provide best possible results. Teachers are
encouraged to manage contents, administer exercises, specify solution constraints and basic test cases that
provide a way to compare program outputs.
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Test case automation

The engine, we propose within this paper, is really a test case generator that automates test case definition for
each program. Then the test cases are to be executed obtaining the outputs for each solution provided. The
novelty is that later the evaluation is also automated, based on academic criteria. Note the similarity to general
software testing.

We must keep in mind that in the software testing stages of software development we do not really desire to
verify if the program works correctly, furthermore we expect to find errors. A successful test is the one which finds
errors. Software testing includes different kinds of tests that allow the evaluation of different aspects of the
product. Depending on the goal of the product testing is to be more or less exhaustive, e.g. fault tolerance level.
For instance, testing a video game shall be different from testing a flight navigation system or the controls of a
nuclear power plant.

Glen Myers [1] establishes three rules as the goals for a test:
1. Atestis a process involving the program execution with the intention to find errors.
2. A good test case is the one in which there is a probability of finding an error not yet discovered.
3. Atestis successful if a new error has been discovered.

The ideal cycle in a test plan should be: discover a bug, repair the bug, and finally commit again with the tests
prior to fault detection. This is called regression testing, and it is used to check that the changes made while
correcting bugs do not generate new bugs.

Our work is oriented to validate exam solutions that usually are reducing to little size programs, with simple
structure and not much subprogramming. In this sense, and considering a subprogram as a portion of a unit to
test, or as maximum a unit itself, the research is focused in unit testing, validating design and behaviour of the
result [2].

Regarding unit testing two different approaches may be found. The first allows the validation of the behaviour or
interface of a unit (black box test) and the other allows evaluating the structure and testing all execution paths
(white box).

In [3] we can find several paradigms for test automation:
e Random generation [4], in which inputs are generated until a useful one is found.

e Symbolic testing (static analysis) [5], in which symbolic values are assigned to variables in order to obtain
an algebraic expression with the goal of representing the program processing.

¢ Dynamic test generation [6], in which a direct search for test cases is done through program execution.

[7] enumerates and explains the ten most important challenges in test automation, still not solved. Another way to
afford the problem is based in metaheuristic techniques. Among the works in the matter, we can find [3], where
three types of algorithms are discussed: genetic, simulated annealing and tabu-search. More information on this
issue is found in [8], where the authors consider not only metaheuristics focused on white box testing automation,
but also the automation of black box testing. It has been considered that all works in the matter are focused in
reducing the costs and effort while developing industrial systems, the complexity of this kind of projects is out of
the scope of our work..

JUnit [9] is a tool that provides facilities for testing java software. It does not automate test case generation, but
executes provided tests automatically. The research work in [10] presents a framework for automated verification
of object oriented programs. The kernel of this system is composed of a repository of classes in XML format. In
this proposal a parser or syntax analyzer inspects the source code in the selected programming language and
extracts relevant information which feeds the repository. XML is used as a metalanguage for creating abstract
syntax trees which provide programming language independence. Test cases are created using this repository.
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Exam validation engine

Basing the solution in all mentioned issues, we relay in a lexical analyzer generator. Flex [11] is used to extract,
from the plain text sent by students, the structure of the program. With this structure we can define the test cases
that are required as well as input data for generate the cases.

For testing the program we can execute it, providing the proper inputs. Checking that the internal processing of
the solution is correct relays in the scope of black box testing. Finding automatically the proper input data for the
program is in the scope of white box texting. For this purpose to be achieved we can use a lexical analyzer
generator. This implies not only generating a lexical analyzer, but a tool which, together with the analyzer,
provides the capability of recognizing each part of the source code (conditions, assignments, calls to other
functions, etc.).

The latest tests to be executed on the solution are black box tests. This is the reason for analyzing the code,
because once parameters for the functions are known, the code manipulating the parameters is located, and
equivalence classes may be calculated for each input data.

Keeping in mind that we are interested in validating subprograms (functions or procedures), due to the kind of
exams in the area, and thinking of reducing the complexity of the engine, only parameters in the main function of
the program are to be taken into account for black box testing.

Flex is capable, as written in its specifications, of generating test cases automatically. The question then is: Are
we automating test cases or we want to achieve a further goal? If so, which is that goal?
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Figure 1. Interface provided to students
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The answer is that we want not only to generate tests automatically, and obtain inputs and outputs from
programs. Our goal is to determine how good a solution is, the goodness of the programming style, properness of
data structures management.

In this sense, we found in Flex a set of constraints. For solutions that require ADTS, it is necessary to count on
the declaration of the structures and operations for knowing which data type are contained in each structure. On
the other hand, if the solution for the exercise requires of external libraries, information about them is needed.
Specifically information about the expected results for each operation in the libraries, as long as the source code
of the library is usually not available.

Validating an exercise about DSA implies also checking specific aspects of the implementation, such as number
of times each data is accessed. These are aspects out of the scope of Flex.

Working with Flex only provides to create a hypothetic tool that generates test cases, to execute tests on a
program looking for errors, but does not guarantee the correctness of the solution in academic terms.

By that time, we decided to abandon the support given by this tool, and started evaluating the possibility of
creating the engine from the scratch.

In order to provide students a validation service, we have developed a system which receives, only, the solution
requested in the exam. Note that in many exercises it is assumed that a set of libraries is available, but we do not
demand this additional code, only the function(s) or procedure(s) required by the statement.

We needed a tool capable to generate a complete program, compliable and executable, so that we shall add to
the student's code, a set of sentences, declarations of data types and structures, ADTs, initialization values, and
functional verification support to obtain the outputs. Also we shall be capable to detect and check that the code
provided by students is compliant with the constraints defined by teachers.

The tool is capable to generate dynamically complex data structures, while teachers are free to define any kind of
list or tree, for instance, as a part of the scope of the software to be produced.

The basic architecture of the product is show below:

DATA

p
Program Generator
Code Generador
Tier ADT Generator | Tree Generator Test Case
\_ (Generator
;
Code Analysis ] Static Analysis
Code Analysis
‘ Test Case Analysis
Tier
Dinamic Analysi
Stack [terating | Queue [terating Tree Iterating INAHE ANETRE
Analysis Analysis Analvsis

Figure 2. System architecture

The student only must complain about respecting the constraints defined for correct solutions:

o |f the exam statement specifies that a subprogram is expected, and that the subprogram shall have
same parameters specified by teachers, we expect students to provide a function or procedure which
considers strictly the specification, in other case the exam is failed.

o The user has no limit respecting the amount of subprograms that can be written to get a proper solution,
while the previous point has been respected this does not have consequences regarding the mark.
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o The user must respect the names of the different data structures provided by the statement, otherwise
the engine is to fail during validation, since the system is going to complete the program basing the
generation in the given specification.

o The user shall provide, together with the solution, the set of initialization values for variables and
parameters that make the solution work.

The engine performs also the generation of ADTs, automatically, for all simple data types and some complex
homogeneous data types. It may be thought that instead generating the ADTs they could be provided by
teachers, we suggest that generating them is also a base for further extensions of the system.

Static constraints to consider that a solution is valid and correct are as follows:
1. Check if the student uses auxiliary data structures that are not allowed.
2. Control the use of pointers when these are not required.
3. Validate the kind of subprogram, it shall meet the specifications (procedure, function, or any of both).
4

. Guarantee that the main subprogram receives necessary parameters, in the correct form (by value, by
reference), and that there are no more or less parameters.

5. If the problem request a function, ensure that the solution returns the correct data type.
6. Check the implementation, some problems request or forbid iterative or recursive solutions.

In order to verify all items mentioned above, our engine analyzes the code of the solution that shall be free of
compilation errors. This reduces significantly the complexity of the system, with no lose of functionality,
compilation may be carried out in local computer using some of the common compilers. After inspecting the code,
relevant information is stored (subprograms used, their names and parameter names and types, whether the
parameters are passed by value or by reference, main subprogram location, kind of algorithm...). This information
is used to support the verification of the solution, and permits the detection of forbidden data structures and
pointers (for instance looking the * symbol for Pascal programming language) or if the solution is based on a
procedure or a function.

Dynamic constraints are the following:
1. Check the number of iterations on a data structure.
2. Track that the solution does what is expected to do while and after execution.

Code in the same language of the provided solution is generated to build a complete program, free of compilation
errors and capable to be executed. Then the student's solution is aggregated to this code. All the information
required for code generation is extracted from system data store. The data in this store are provided by the
teachers before publishing an exercise.

The complete program is then instrumented, adding traces that are written to an output file containing the
memory addresses of the nodes in the dynamic structures. Once these addresses are know, and after executing
the program, the engine calculates the number of accesses per node in the structure. If some of the addresses
have been accessed (non consecutive) more times than those allowed by teachers, or in an incorrect order, we
can determine that the algorithm is not correct.

In the case of Queue ADT, the output of the traces points the number of enqueue and dequeue operations, and
the number of times size service has been called. Also the operations requested from user code are tracked to
check this.

The code generated by the system is in charge of requesting to the queues the number of elements at a given
time. Once the file is written, a first algorithm is responsible for separating the traces depending on its kind.

Let the system know the number of queues available for an exercise, and the number of accesses to each node
inside, then another algorithm is capable to verify the correctness in treating the structure.
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This algorithm calculates the maximum number of iterations on each queue in the problem as follows: calculate
the number of times that dequeue is requested per each structure, divide that amount by the number of elements
in the queue. If the rest in the calculus is zero, then the number of iterations on the queue is the quotient of the
operation, in other case the number of iterations is the quotient plus one.

*+— 4 1 69 -

Figure 3. A queue

In the example above a queue containing three elements is shown. Following the described algorithm, if we
dequeue three times we can observe that 3 dequeue operations divided by 3 elements equals 1, rest=0. The
queue has been iterated once. Instead, if we dequeue and enqueue four times 4 dequeue operations divided by 3
elements equals 1, rest 1. The queue has been iterated more than one time, because one of the elements has
been read twice (producing also a change in the order of the nodes of the structure, which may be also a
constraint). Note that if we unqueue 4 times, without enqueueing, then the forth operation fails, and does not
compute in terms of a second iteration, because no element has been extracted.

The output of the traces introduce for the exercises using Stack ADT indicates the number of calls to pop and
push operations. When the execution finishes, an algorithm extracts the traces for pop and push, in same terms
that was done for enqueue and dequeue. In order to determine the number of iterations on the stack, the
algorithm looks up for the number of consecutive times that pop or push operations are requested. The
succession of maximum length is the base to calculate the number of iterations.

When validating that the program does what it is expected to do, the engine is supported by the information
provided by teachers. The engine generates an executable program in which the declarative sentences and
initialization values for parameters, from teachers, are added to create an execution of the student's program.
Apart from these sentences, final values for parameters, especially those by reference are checked.

Conclusions

Once the work described has been finished, we consider that it is feasible to carry out the design and
implementation of this kind of system, and that only a study for each kind of exercise and data structure is
required. The basic engine, implemented during the research stage, demonstrated that automating the correction
of exams and exercises, maintaining the constraints of each subject, are possible and provide a great help to
students on data structures and algorithms.

As many other computing systems, of course, ours has limitations and constraints. The engine detects and
reports on compilation errors or faults during execution. Regarding specific constraints, teacher dependent, we
are capable to specify the kind of error committed by students, but we cannot specify which part in the code of the
solution is producing the error. Either it proposes the student how to avoid this issue.

In spite of a number of types of exams on DSA cannot be solved by the engine, because of the use of ADTs not
yet implemented, we consider that the engine is very useful, and supposes a great step in the matter, and that
covering more ADTs is only a matter of time, once the kernel has been developed successfully.

Bibliography

[1] Myers, G., The Art of Software Testing, Wiley, 1979.
[2] Métrica 3. Ministerio de Administraciones Publicas. http://www.map.es/csi

[3] Eugenia Diaz, Raquel Blanco, Javier Tuya. Comparacion de técnicas metaheuristicas para la generacion automatica de
casos de prueba que obtengan una cobertura software. ADIS 2002

[4] Ntafos, S., On random and partition testing, Intl. Symp. On Software Testing and Analysis, 1998



Second Intennational Confenence “Modenn (c-) Leanning_" 2007 111

[5] DeMillo, R.A., Offutt, A.J., Constraint-based automatic test data generation, IEEE Transactions on Software Engineering,
17(9).1991.

[6] Korel, B., Automated software test data generation, IEEE Transactions on Software Engineering, 16(8), 1990

[7] Rice R.W. "Surviving the top 10 challenges of software test automation." CrossTalk: The Journal of Defense Software
Engineering (Mayo): 26-29. (2002).

[8] Dr. Macario Polo Usaola. Curso de doctorado sobre Proceso software y gestion del conocimiento. Pruebas del Software.
Departamento de Tecnologias y Sistemas de Informacién. Febrero 2006.

[9] http://www.junit.org/

[10] Pedro Jests Vazquez Escudero, Maria N. Moreno Garcia, Francisco J. Garcia Pefalvo. Verificacidn con XML.
Departamento de Informatica y Automatica. Universidad de Salamanca. Noviembre 2001.

[11] Flex, version 2.5. A fase Scanner Generator. Editor 2.5, march 1995. Ver Paxson.

Authors' Information

Rubén Alvarez Gonzalez - BSC in Computer Scence; e-mail: ruben.alvarez.qonzalez@gmail.com
Antonio Ortega Manchén - BSC in Computer Scence; e-mail: antonio.orteqa.manchon@gmail.com

SPECIFICATION OF THE KNOWLEDGE DESCRIPTION LANGUAGES

Polina Atanasova, Irina Zheliazkova, Avram Levi

Abstract: The capabilities of existing languages for support of teaching plan activities are unsatisfied. In the
paper the main features of languages for knowledge description and a methodology of its specification at task
and exercise level are presented on an example language for structural knowledge description.
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Introduction

During the last decade our research group is actively working on development, implementation and investigation
an Intelligent Collaborative Environment for Courseware Planned Teaching (ICECPT). Different Task-Oriented
Design Environments (TODEs) with a common Task Base (7B) are integrated in it. The purpose of a TODE is to
support the plan/execution of a given type session (lecture/test/exercise) trough an ontology-based constructing
a given type of tasks such as tested questions [1], animated concepts [4], designed algorithms [9] and schemes
(Ss) [10], simulated systems [7], and even measuring and controlling objects [8]. The specification of a
Knowledge Description Language (KDL) is the key problem of each TODE. The capabilities of the languages
offered by the systems for support of collaborative plan activities are overviewed in [3] where a multi-agent logic
language MALLET is proposed to enhance these activities.

ICIPT is close the systems specially designed for teaching and based on a domain-independent language. TILE
language [2] is similar to the natural one while JALMS language [5] is procedural. In TILE the author (A) can
index and annotate the course material (CM) using a flexible structure code language in the form of six sentences
in English. By means of a flexible code query language the CM suitable for a given learner (L) is delivered using
semantic search in Web. The IALMS language is offered only the A for describtion of the CM structural tree, the
intermediate nodes of which represent logical functions and the terminal nodes active and passive blocks with
CM. The tree is passing bottom-up to choose the blocks with highest importance for a new session.
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This paper summarizing the methodology of specification of KDLs on an example of KDL is organized as follows.
Section 2 gives general features of the KDLs, the next two sections present the sublanguages for the task and
exercise level respectively. The assessment of the simulated author and several learners’ subprograms is given
in the section 5. The last one summarizes the most attractive features of the proposed class of languages.

General Features of KDLs

For the needs of ICEIPT a three-level domain-independent language called COURSESCRIPT has been specified
[6] using disassembly long-term and assembly short-term planning/executing techniques. The postfix "script’
hereinafter means that the corresponding translator converts the program files from it to HTML program later
interpreted by a standard web browser. This language can be seen as a hierarchiy of KDLs (fig. 1) with the top-
down methodology applied for its specification, implementation, and investigation. KDL of a TODE is tree-agent
but consists of two task and session’s sublanguages. The first one is for description of an A/L task knowledge
captured though ontology-based constructing a given type KU. Except LABSCRIPT the other sublanguages at
the high level have been specified, implemented, and investigated. In this paper SCHEMESCRIPT sublanguage,
e.g. for description of different kinds of Ss (digital, analogue, logical and even mixed) is used as an example
task’s sublanguage. The session’s sublanguage describes the T's pedagogical knowledge for planning/executing
a session, including a given type tasks. These very similar sublanguages are at the intermediate level and
EXERCISESCRIPT is used forward as an example session’s sublanguage. Although the subprograms/program
and are fully generated the A/T can use the task’s/exercise sublanguage to increase the flexibility and productivity
of teaching while the L cann't know them at all. A KDL is internal one used for automatically computing the
task/exercise’s parameters (knowledge volume, degree of prompt, degree of difficulty, and planned time for
performance) as well as the coefficient of proximity of the L's knowledge relatively to the A’s one. The language
is visual because it treats the user interface components (menus, buttons, icons, images, fonts, pens, and
brushes) as graphical objects. A KDL is classified as a very high-level language because its keywords are
similar to natural domain ones. From the TODE the task’s sublanguage presents a set of subprograms, and the
session’s one a program calling them. The A’s subprograms are stored in text files with a fixed structure and
extension (.sch in case of SCHEMESCRIPT). The T’s program is stored in a text file with a fixed structure and
extension (.ecs) for an exercise.

QUESTSCRIPT ANIMSCRIPT ALGOLSCRIPT SCHEMESCRIPT SYSTEMSCRIPT LABSCRIPT

TESTSCRIPT LECTURESCRIPT EXERCISESCRIPT /

\ y /

COURSESCRIPT

Fig.1. The hierarchy of the KDLs

Task’s Level Sublanguage

The set of keywords for a task’s sublanguage is fixed in a tree with root named with the tasks type (SCHEME on
fig. 2) and terminal node with END. Symbol | (OR) outlines the differences between the A’s and L's subprogram
or the option of including key directives for the T's intervention during the L”s performance. Then the syntax and
semantics of the task sublanguage are presented by nested tables (Table1-8 in our case), each one
corresponding to one syntactical construct and finishing with END (shown only in Table 1).
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SCHEME
[ I I II I I I |
VOLUME | ‘TIMEPLAN | ELEM SFILE PROMPT [|DIFICULTY CONNECTION |[|END
PROXIMITY TIMETAKEN |
| | | | | | | | | | |
TYPE! ||EFILB TERM ||FONT PEN ||IBRUSH |[ELEMSE3 |ITERMS
-——il [ECOLOR [[5STYLE |
|
AUTOR| DESCRIPTION [LINKS | DIRECT| -
LEARNER | NODIRECT --
Fig.2. The example keywords tree
Table 1
SHEME <string> <string> is the program name

DESCRIPTION <free_text> END

<string> is the subject domain name. The word END, if needed
within <free_text>, must be escaped by a slash

VOLUME <integer> | <integer> is the knowledge volume of the A’s scheme; <real> the
PROXIMITY <real> coefficient of proximity for the L's scheme
TIMEPLANc<iInteger>| <integer> time planned by the T or spent by the L for scheme
TIMETAKEN <integer> biulding
SFILE=<string> name of graphics file, used for background
{<structure_description>} (see Table 2)
{<directives_description>} (see Table 6)
END

Table 2
<structure_description>::=
{<element_description>} (see Table 3)
{<connection_description>} (see Table 5)

Table 3

<element_description>::=

ELEM <string> <string> sets the component type (e.g. TRANS for transistor)
TYPE <string> <string> sets the component's type within the circuit

EFILE <string> <string> is the name of a graphics file with the component's icon
NUM <integer> number of component's terminals

{<terminal_description>}

(see Table 4)

X1=<integer1>Y1=<integer2>
X2=<integer3> Y2=<integer4>

coordinates of top-left and bottom-right corner of the component’s
window for the component visualization

[<font_description>]

(see Table 6)

[<pen_description>]

(see Table 7)

[<brush_description>

(see Table 8)
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Table 4

<terminal_description>::=

TERM <string> | <integer>

<string> sets the terminal name (e.g. EMITTER). An integer number
can be specified instead.

INPUT | OUTPUT |INANDOUT

define the terminal's direction

X= <integer1> Y= <integer2>

screen coordinates of the terminal within the component's icon

Table 5

<connection_description>:.=

CONNECTION [<string>]

<string> sets the connection's name. Optional.

ELEMS <string1> <string2>

<string1>, <string2> the order and names of the connected
components

TERMS <integer1> <integer2>

<integer1>, <integer2> the order and indexes of the element’s
terminals

Table 6

<font_description>::=

FNAME <string> <string> sets the font face name

FCOLOR <string> <string> sets the font colour

FSIZE <integer> <integer> sets the font size in pixels

FSTYLE <string> <string> sets the font style, e.g. BOLD, ITALIC, etc.

X1=<integer1>Y1=<integer2>
X2=<integer3> Y2=<integer4>

coordinates of top-left and bottom-right corner of the window for
visualization

Table 7
<pen_description>::=
PCOLOR <string> <string> sets the pen colour
PSIZE <integer> <integer> sets the pen size in pixels
PSTYLE <string> <string> sets the pen style, e.g. SOLID, DOT, etc.
Table 8

<brush_description>::=

BCOLOR <string> <string> sets the brush colour
BSTYLE <string> <string> sets the brush style, e.g. HORIZONTAL, VERTICAL, etc.
Table 9
SCHEME [<string>] <term_description>::=
DESCRIPTION [<string>]<free_text> END TERM <string> | <integer>
VOLUME <integer>| PROXIMITY <real> INPUT |
DURATION <integer> | TIMETAKEN <integer> OUTPUT |
SFILE=<string> INANDOUT

{<structure_description>}
[<directives_description >]

X=<integer1>
Y=<integer2> END

[TIMER @ | <integer1>:<integer2>:<integer3>] <connection_description>::=

END
<structure_description>:.=

CONNECTION [<string>]
ELEMS <string1><string2>
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{<element_description >} TERMS <integer1><integer2> END
{<connection_description>} END <font_description>::=
<element_description>:;= FNAME <string>
ELEM <string> FCOLOUR=<string>
[TEXT <string>] FSIZE=<integer>
FILE <string> FSTYLE=<string> END
NUM=<integer> <pen_description>::=
{<term_description>} PCOLOUR=<string>
X1=<integer1> PSIZE=<integer>
Y1=<integer2> PSTYLE=<string> END
X2=<integer3> <brush_description>::=
Y2=<integer4> END BCOLOR=<string>

BSTYLE=<string> END

The Baschus-Naur notation is used to present the structure of a KDL subprogram. A subprogram in
SCHEMESCRIPT (fig. 4) begins with the index of the S after SCHEME and finishes with END. The free text for
the task DESCRIPTION is followed by the task parameters description. The structural knowledge itself includes
sets of element (E) and connection ( C) declaration. An E declaration contains the component domain name, its
function and/or properties, the name of the file with the component schematic, the number of its terminals, a set
of terminal (T) declarations, and coordinates of the upper left and lower right corners of the screen window. The
attributes for a T declaration are the domain name (or the ordered number) of the T, its type (input, output or input
and output), and the screen coordinates. A C definition includes the domain names of the two connected
elements and the indices of their terminals. Font, pen, and brush descriptions are only for better S design.

Performing the i” task by a A/L leads to generation of the subprogram tree (AT;/ LT). The levels of this tree
correspond to the levels of nesting of the subprogram constructs, e.g. S for level 1, E and C for level 2, and T for
level 3 (fig. 3). The number of the tree nodes at a given level is equal to the number of the constructs, nested in
the parent construct. The nodes on the left of an S, E, C or T node contain domain knowledge, while the nodes
on the right represent the keywords of the attributes, associated with the same construct. A terminal node on the

right of an attribute represents its domain name or value. The sum of the " tree nodes (V.) and arcs (U,)

serves as a common measure of the task knowledge volume i.e. g, = V| +|U,| = 2|}|. In case of a S'if e, is

the number of ELEM constructs, m, the number of CONNECTION ones, v the number of elements, included in
N;

the j "TERM construct g, =2| 8+8m, +16e, +9Zru . The degree of prompt p, generally meaning the

=

part of the A’'s knowledge available during the L's task performance for a S constructing task

N;
p,=(4+3m, +8¢,+6) r,)/q,. Let a, be the number of nodes missing in the AT;, but present in LT;, and
i=1

b; the number of nodes present in AT;, but missing in LT.. The expression ¢, = (g, —a, —b,)/q, is used to

th

measure the degree of proximity of the ;™ L's knowledge to the A’s one. To encourage the faster L and
reprimand the slower L the time correction ci].* =c;(t,/t,)is applied, where 7, /1,,is the A's/L’s time and

(t,/e<t, <et,). Letthe j” L has completed the i task for time ¢, with assessment c; . Then the
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average planned time ¢; (initially equal to t,; ) and degree of difficulty d, (initially equal to 0.5) are recomputed,

eg. ti=(t,+t,)/2 and di =(d +c;)/2.
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Fig. 3 The example subprogram tree
Table 10
SCHEME integrator ELEM RESISTOR TEXT R2 FILE RES.GIF NUM=2...END
DESCRIPTION Build the analogue inverting FONT... END
integrator END BRUSH... END
VOLUME 76 PEN... END
PROMPT ? ELEM OPAMP TEXT A1 FILE OPAMP.GIF NUM=3.... END
TIMEPLAN 10 PEN... END
DIFICULTY 0.5 BRUSH... END
ELEM RESISTOR TEXT R1 FILE RES.GIF ELEM CAPACITOR TEXT C FILE CAP.GIF NUM=2... END
NUM=2 FONT  END
TERM 0 INPUTANDOUTPUT X=0 Y=5END | BRUSH... END
TERM 1 INPUTANDOUTPUT X=40 Y=5 END | ELEM TIE TEXT T1 FILE TIE.GIF NUM=1... END
X1=20 Y1=40 X2=60 Y2=50 END BRUSH... END
FONT FNAME ACADEMY CYRILLIC PEN.. END
FCOLOR BLACK ELEM TIE TEXT T2 FILE TIE.GIF NUM=1... END
FSIZE 9 BRUSH... END
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STYLE ITALIC BOLD END PEN ... END

BRUSH BCOLOR GREEN ELEM GND TEXT GND FILE GND.GIF NUM=1... END
BSTYLE SOLID END CONNECTION ELEMS R1 T1 TERMS 1 0 END

PEN PCOLOR BLACK CONNECTION ELEMS T1 A1 TERMS 0 0 END...
PSIZE 1 END END
PSTYLE SOLID END

The A’s and several L’s tasks are simulated to serve as a test bed for the TODE implementation. The analog
circuit inverter integrator had been chosen for this purpose (table 11). A’s subprobram (Table 10) and three
learner’'s subprograms are prepared in Notepad , which task’s parameters values are computed manually. If S L1
is topologically equivalent to the SA and L1 is faster than the A TODE has to estimate this performance with ¢* >
1. If the S L2 has one redundant element and one missing connection is constructing for the planned time the
TODE has to assess him/her with ¢*< 1.00. The S L3 has to be scored even lower if one element and one
connection are missing and the time taken is more than the planned one.

Table 11

q c t c*

Scheme of the author (SA) 76 - 10 -
Scheme of the first learner (L1) 76 1.0 8 1.25

Scheme of the second learner (L2) | 77 0.8 10 0.8

Scheme of the third learner (L3) " 0.6 12 0.5

The Session’s Sublanguage

In a TODE the assembly technique is applied to plan an exercise session. So, if N is the number of the tasks

N — N
included in the exercise its knowledge volume Q = Zqi and degree of prompt P = (z p;)/ N.If M isthe

i=1 i=1

_ N
number of the learners performing the exercise, its planned time (initially 7° :Ztli)and degree of difficulty
i=1

_ M - - N - — M
(initially D = (>"d,)/ M =0.5) are recomputed as T =(T+ Y ,,)/2and D =(D+ (D c,)/ M)/2.
i=1 i=1 j=1
Except these parameters for adaptation to a given T preferences a program in KDL contains key directives to
allow or disallow: giving up of the task (ESCAPE|NOESCAPE); printing of the scheme description (PRINT]|
NOPRINT); saving the it in a file (SAVE|NOSAVE), assessing the learner's task (ASSESS|NOASSESS),
accessing content-dependent CM (HELP|NOHELP), showing the clock (TIMER|NOTIMER). The above
underlined values are default ones. When assessment is allowed, the criteria description constuct is added, and
the T has to choose among four types of the assessment (SUCCESS|FAIL, PERCENT, PROXIMITY or MARK).
In the latter case the score intervals of the scale are added.
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EXERCISE
| I I I I I ] ] |
DESCRIPTION |[TEACHER |[voLuME|[PROMPT |[DIFICULTY DURATION‘"directives Mtasks mEND
|
[ | | | | |
ESCAPE [ PRINT | SAVE | HELP | DO| ASSESS |
NOESCAPE NOPRINT NOSAVE NOHELP REDO NOASSESS
I
TYPE
] I I I
SUCCESS| |[PERCENT SCALE |[TIMECORRECT
FAIL |
MARK

Frow o]

Fig. 5. The exercise keywords tree

Table 12
EXERCISE <index> <index> is the exercise'position code in the course structure
TEACHER <string> <string> is the teacher’'s name planning/monitoring the exercise
parameters_description (see Table 13)
directives_description (see Table 14)
END

Table 13
<parameters_description>::=
VOLUME <integer> <integer> is the total knowledge volume
PROMPT > <real> <real> is the average degree of system prompt
DIFICULTY <real>

<real> is the average degree of difficulty

TIMEPLAN <integer>|TIMETAKEN <integer>

<integer> is time planned/taken for the exercise performance

Table 14

< directives_description >::=

ESCAPE | NOESCAPE

allows/disallows giving up the task constructing

PRINT | NOPRINT

allows/disallows printing the A’s subprogram

SAVE | NOSAVE

allows/disallows saving the A’s subprogram onto a disk

HEPL | NOHELP <string>

<string> links to a content-dependent CM, if allowed

DO | REDO <integer>

allows/disallows the task construting again

ASSESS | NOASSESS

allows/disallows the exercise assessment

NOTIMER |
TIMER=@)|<integer1>:<integerZ>:<integer3>

the clock if shown during performance is initialized with the
supplied integers (HH:MM:SS) or with the system time ( @)

criteria_description

(see Table 19)
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Table 15

| <criteria_description >::= |

TYPE SUCCESS|FAIL| PERCENT|SCALE | the assessment type (success/failure, percentage, proximity or
<integer> scale); <integer> is the number of the scale intervals

MARK <string> 2- <string> is the linguistic value of the interval, couple of integers
FROM:<integer1TO:<integer2>... means low and higher limit of the interval scores

6-FROM: <integer9>TO:<integer10>

TIMECORRECT <real> <real> between 0 and 1 for time correction of the assessment
Conclusion

The common features of a new class of languages developed and implemented for the needs of a courseware
knowledge description are given. The methodology of specificaton of a task and exercise sublanguage is
presented on an example task’s sublanguage for structural schemes constructing. The sublanguages offered the
author, teacher, and learner are used mainly for automatically computing the task’/exercise parameters. The
subprograms/program syntax correctness, reusability, and understandability is ensured through their well-
structuring and fully generation.
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Abstract: This paper describes the use of technology of satellite and mobile communication for quality improving
of modern distance education.
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Introduction

The intensive development of communication systems opens new perspective opportunities for the remote
training. The satellite and mobile communication systems are most interesting directions of communication
systems, which can be effectively used in the field of the remote training.

The satellite Internet is a unique means of access to the educational Internet-resources in places, where are
inconvenient the connection to the Internet through switched telephone channels, dedicated channel or using
ADSL-technologies. The satellite channel provides the same fast and reliable data transfer, as well as a
dedicated channel.

Such satellite channel enables to receive large volume of the educational information including multimedia
manuals, average volume of which is measured in hundreds Megabyte. Because of high-speed access in the
Internet, it is possible to see, to listen lectures, and to conduct training in real time mode if the teacher is working
with the WEB-camera.

The satellite TV, which is realized on that equipment as the satellite Internet, allows stable and qualitatively to see
the educational television programs. Such TV not depends on a territorial location of the television centers and
ground transponders.

The means of mobile communication allow to use GPRS (General Packet Radio Service) and EDGE (Enhanced
Data for Global Evolution) technology of the data batch transfer [Bondarenko, 2006], due to them it is possible the
communication and information exchange between students and teachers practically from any place not only
country, but also all continent.

Taking into account above-stated, the specified communication facilities present large interest for the formation of
a new technology, which can improve of education quality thanks to more effective contact of students with
teachers.

This 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 report is devoted to this problem, where is presented the technology of training. This technology is based on
the use of satellite and mobile communication systems. The described technology is implemented at the Bank
Faculty of the Kiev National Economic University.

General principles of the satellite and mobile communication use in educational process

The technology of the use of the asymmetric satellite Internet in educational process is shown in Fig.1. 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, E-mail, consultation in the on-line mode. The student’s query for receiving of necessary information is sent
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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.

Server i Mohile ——"
& phone

Satellite provider @ Sy S @

pEsbache

Internet provider

Modem

User

Fig.1. Technology of the use of the asymmetric satellite Internet in educational process.

It is possible to describe information flows in the system as follows: the user (teacher, student) have 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 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.

The basic means of educational process technology

The basic means of the educational process support are educational portals, in which are included such means of
training: multimedia courses, simulators, tests. Let us consider briefly each element of the specified set.

Educational portals. The most important components of educational process are educational portals. For
example, the educational portal educator.narod.ru for support of the Computer Science training. One of such
portals victorbondarenko.euro.ru, which supports the student’s preparation on the discipline «Bases of the
Electrical Engineers and Electronics», is shown in Fig. 2. It is possible to receive from this portal lectures,
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multimedia courses, simulators, tests, tasks for self-preparation, tasks for laboratory works performance,
examples, tests for self-checking knowledge, instructions, materials for the review and discussions.

It is possible to communicate with the teacher, using the guest book of the portal. The E-mail is used for active
communication of students with the teacher. The student can write to the teacher the letter using the address
victorbondarenko@euro.ru. He can receive the answer with an explanation of problems, which have arisen during
the task performance. After receiving the task, the student prepares for realization of laboratory works, carries out
them on the laboratory stands and results forms. In case of necessity, the student can write materials for the
common review and discussions.

The developed materials the student places on Web-server, sending them with the help of the FTP-protocol.
Communicating with the Web-server, the teacher carries out consideration and analysis of the students works,
forms the database of tasks processing results, which were executed by the students, carries out correction of a
didactical material, which is on the server, carries out the tests construction and updating.

During check of the tasks, the teacher uses the database for preservation of the tasks check results. This
database automatically calculates a total estimation of the student with the help of the formula, which is given by
the teacher.
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Google |G~ ;l God &3 + | ¥% Bookmarksv 501 blocked | 57 Check v % Auiolink » =) Auiofil s Sendtor

YYEBHBIE MATEPUMABI "JJIEKRTPOTEXHIKA™

HUSEHLET (2 PRS0 CTUAAL Y

Fig. 2. A general view of the educational portal victorbondarenko.euro.ru

Multimedia courses. The modern means of computer engineering allow considerably to raise a level of
efficiency of the manuals, because the author can include in the manuals besides the text and figures a sound,
animation, functioning program systems, the algorithms of the work with the manuals can be inserted too.

Due to such means, the information perception by students essentially improves, because of that is more
effective training.

Some manuals were created on the base of methodology, which was offered in
[Bondarenko, 2005-1]. The first of such manuals was developed the multimedia
course on the discipline «Computer Science».

This course occupies 135 Mbytes of a disk space and includes the loading
module, which is loaded automatically after the disk mount. The course allows
with the help of the convenient menu to select two themes of the multimedia
course - « Web-pages Designing» (duration is 60 minutes) and « Work with
system Excel » (duration is 120 minutes). The dense format MP3 was used for
preservation of a sound. Further the menu has the item «The Test Word-Excel»




Second IYntenrnational Co-nd'eh.ence “Modenn (c-) .£ea."1.nl'.n.g_" 2007

123

for a call of the test for check of the Windows, Word, Excel knowledge, and then the menu item «Simulator

Excel», which load the simulator for receiving of skills of the mathematical tasks decision in the system Excel.

The test tasks are called from the menu item «Test tasks». These tasks are intended for the independent
decision. Besides, the menu has item «About the project», which contains the short information on system

installation, and the author's information.

The work of the student

The work of the simulator

The simulator call and

student registration

The study of an example of

the task decision

The receiving of the task by
the student

A

The decision of an example

of the task -

v

The new task generation

v

The decision of the task by
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The teacher

\ 4
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by simulator
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A 4
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student work in the table of
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Y
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Fig. 3. The structure of the simulator functioning.
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The multimedia course has such structure on each of two themes. The theme is divided on fragments. The
student has an opportunity to pass a fragment, which he already has learned. If the fragment is not learned after
the first study, the student has an opportunity to repeat it so much time, how many is necessary. Each fragment
includes the theoretical information, which is accompanied by an illustrative material and sound explanation.
Then, the student has an opportunity to execute practical tasks. For this purpose, the necessary system (Internet
Explorer or Excel) is automatically loaded and the example of the tasks solution is shown on subjects of a
fragment. Further, it is offered to the student to execute the similar task independently.

There is an opportunity to repeat each theme from a beginning after passage of all fragments of a theme. If it is
not need, it is possible to performance of laboratory work. It is carried out one laboratory work on the theme
“Web-pages designing” and two laboratory works on the theme “Work with system Excel”. The course contains
examples of laboratory works, and examples of the reports design to them. Besides, some tens tasks are given
on each laboratory work, so that each student of group would receive the individual task.

Simulators. Simulators are next important technological elements, which are used in training [Bondarenko,
2005-2]. Let us consider in more details work the concrete simulator, which is used during study of the Computer
Science course. The simulator is intended for a receiving such skills in system Excel: the calculation of
mathematical expressions, the work with matrixes, the forecasting, the decision of the linear algebraic equations
systems, the decision of the nonlinear equations and the decision of optimization tasks.

After the simulator call, the student should be registered. He begins the work with the simulator by pressing the
button «Beginning of training». The structure of the work with the simulator is shown in Fig. 3.
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Fig. 4. The simulator window for receiving skills of mathematical expressions calculation in the system Excel.

The student consistently carries out such actions during his work with the simulator (see Fig. 4.):

1. First it is necessary to analyze examples of the task correct decision, which are executed by simulator ( to
press the button 1).

2. Further, the student receives the task with the data, which are random generated by the simulator (to
press the button 2).
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3. The student solves independently the task (decision should be brought in area «Results).
4. Itis necessary to confirm the termination of the task performance by pressing the button 3.

The simulator solves the same task simultaneously with a student and further compares the correct task decision
to the student's task decision. After such comparison, the simulator puts estimation to the student for the
executed exercise in the table of the database, which is constructed in environment of the system Access.

The table of the database contains the name of the student, number of his group, title of exercise, the date of its
performance, time of a beginning and termination of exercise performance, time which student spends for
exercise performance, estimation for the executed exercise.

The student activity information is kept in the database Access as the table 1.

Table 1. The information of the student’s activity in educational process.

Time of Estimation
Name Group Exercise Date Beginning End performance of
exercise
Bondarenko | 6108/2 | Calculation 02-08-2004 20:26:23 20:26:24 1 0
[vanov 6108/2 Forecast 02-08-2004 20:26:29 20:26:30 1 1

The teacher can analyze activity of each student in different planes with the help of typical queries, which are
generated in language SQL. He can determine weak places in the educational material learning, most expedient
tactics of educational process conducting both in group as a whole and for the separate students. Such analysis
is carried out with the help of the analysis system.

The work with the simulator is one of the constituent of student’s preparation on the Computer Science course.

The tests. The next components of educational process are the automated tests, which are constructed with the
help of test-constructed system [Bondarenko, 2004]. For example, Excel and Visual Basic test. The test includes
questions about the systems Windows-2000/XP, Word, Excel and Visual Basic. It consists of 87 questions. Time
of testing is 20 minutes. Figures are widely used in test. These figures are shown panels and menu of systems
Windows-2000/XP, Word, Excel.

% Muranna 1 Movarok 14:35:16 Tekyuud vac 14:35:31 Yac tecrysanna 20 xs. Janwumnoca 20 6. E4

Hik 3MiHMTBLCA NoKa3 aMnepMeTpa NicnA 3aMKHEeHHA pyﬁ“l’leHKﬂ, HAKWO U zanuuutbCA

Hani | Kachedpa incpopmamuru KHEY Excel

Fig. 5. A general view of the test on the course «Bases of the Electrical Engineers and Electronics».
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The Fig. 5 shows the general view of other test, which is used during study of the discipline «Bases of the
Electrical Engineers and Electronics». The test consists of four tasks. The time of testing is 20 minutes. In case of
necessity of calculations performance, the student can made such calculations with the help of the system Excel,
temporarily entering in the Excel from the test is possible to do with the help of the button «Excel» pressing.

After the termination of the test, the student automatically receives an estimation and quantity of questions, on
which he has answered correctly. Questions, on which the student had no time to answer in time allocated for the
test, are considered as such, on which are given the wrong answers. The protocol of the answers of the student
is fixed in a file and the teacher can see it in future during the analysis of educational process.

Technology of educational process

The technology of educational process is shown in Fig. 6. We will present the use of the satellite and mobile
communication technology in educational process using the considered above opportunities.
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Fig. 6. The technology of the satellite and mobile communication in educational process.
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The teacher prepares and places an educational material, necessary for study (task, abstracts of lectures,
multimedia courses, simulators, tests) on Web-portals educator.narod.ru and victorbondarenko.euro.ru for use in
the Internet. Simultaneously same information with changes focused on the mobile telephone using is brought on
Wap-portal (www.tagtag.com/educator).

The preparation of an educational material is carried out with the help of the various specialized editors ( Fig. 6 ).

The student reads out the necessary information from Wap-portal on the mobile telephone or from Web-portal
through satellite communication on the computer, carries out the task and results are sent with the help of e-mail
to the teacher, using for sending the mobile telephone or the Internet from the stationary computer.

If communication of the student with the teacher is direct, the teacher has an opportunity to write in the student
mobile telephone the abstracts of lectures, tests, tasks and other information from the computer connected to the
mobile telephone with the help of the cable. In such form the educational material is very convenient for daily
work and it can be used as useful intellectual amusement if this material would has creative and interesting for
students game design.

Sound files with an explanation of a difficult educational material by the teacher can be loaded on the mobile
telephone of the student from Wap-portal or from the computer connected to the mobile telephone with the help
of the cable.

In case of a necessary consultation, the student can use such opportunities of the mobile telephone: voice
communication, E-mail, and short messages SMS. The teacher frequently uses the SMS-message also for the
purpose to make in group the announcements, to appointment, and so forth. MMS-message can be used for
receiving of fragments of multimedia courses.

The conferencing can be used for a difficult material discussion and «brain attacks» realization.

It is planned in the future the use of the satellite TV for the educational programs and lectures reception by
students.

Conclusion

The described above technology of remote organization of educational process is successfully developed at the
Bank Faculty of the Kiev National Economic University. The implementation of this technology is carried out in
parts and in the future, it is planned inclusion of the educational programs of the satellite TV. 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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E-MULTIMEDIA PHYSICS TEST FOR DISTANT LEARNER'’S SELF-TEACHING

Aleksandrija Aleksandrova, Nadezhda Nancheva

Abstract: Preparation of e-learning content in physics education is based on the novel concept of teaching,
connected with visualization of physics phenomena through such techniques as demonstrations, simulations,
models, video clips and movies. It can contribute to students™ understanding of physics concepts by attaching
mental images to these concepts. This article presents e-multimedia test, integrated in the LMS “Moodle”. For
preparation of the test questions with integrated video clips the test generator called “Hot Potatoes” has been
used. The created e-multimedia test can be used by students to make connections between concrete, real-life
phenomena and the abstract ideas and models of physics, allow students to explore the real physics world and
teach and train themselves. The distant learners, who have often null opportunity to access observe the real
experiments in the university, can also use it.

Keywords: physics, e-learning, e-multimedia test, self- teaching, engineering education, LMS, test generator

ACM Classification Keywords: K.3.1 Computers and education — Distance learning

Introduction

The main advantage of e-learning is independence of both location and time. It is indeed one of the challenges in
e-learning and e-teaching is to create balanced combination of experiment and theory as found in natural and
engineering science labs. Modern e-learning needs to be flexible, “just in time” and cost effective, whilst
harnessing the most appropriate technological “channels” to provide learning opportunities and to help manage
learning. The innovation of the education process with implementation of multimedia didactic means make
demands not only on teachers” professionalism but also on time and new activity managing. With respect to
further development of various forms of education, e.g. extramural studies, distant learning, e-learning and their
combination, multimedia in teaching-learning process will be more and more demanded. The aim is to improve
the quality of current education methods and will take part in upgrading the teaching-learning process in future.
The physics demonstration experiments are inseparable part of the curriculum of physics education. At the same
time organizing classically these constitute a considerable cost due to very costly equipment and infrastructure,
as well as the cost of highly qualified personnel. This places strong demands on an efficient organization of the
physics courses and available equipment, which unfortunately often inflicts a corresponding reduction in didactic
quality. In many situations, however, it is impossible for all students to be able to perform every experiment that
the teacher would like. In such circumstances considerable pedagogical gain can be achieved by playing a
recorded video of an experiment. One way to overcome these difficulties is to use video activity running on a Web
browser instead of requiring hands-on experiments [1].

In this paper we present the development of a novel concept of teaching - self- teaching - with e-multimedia tests,
created for the students from the mechanical engineering courses at University of Rousse. The tests questions

are from three parts of physics - “Oscillations and waves”, “Optics” and “Atomic and nuclear physics”. Other parts
of physics are still under construction.

As the visualization of physical phenomena have always been important components for the reinforcement and
understanding of physics concepts, some of the video clips have been included in test questions for creation to
self- teaching e-multimedia test. Presumably, that should increase the interest of study physics.
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Reasons to create the e- multimedia physics tests

Physics is more than knowledge about facts, laws and principles. The most important aspect of physics is the
possibility to gain experimentally the knowledge and also to generate and verify these. Therefore, one of the
important objectives of laboratory work in physics education is that students acquire skills and concepts about
how to do a scientific investigation. Doing investigations is an interaction between doing observations, making
predictions, formulating hypotheses, looking for experimental methods to verify ideas, interpreting data and
analyzing results.

EXPERIMENTALITY THEORY

Representation IDEALIZATION
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NATURE DBSER‘”"‘T“‘ | | ultm CONCEPTS THEORIES
T |:‘I > MEASUREMENT { QLAN'III'IES MODELS

EXPERIMENT

PREDEVT < |nypéatlon

Fig.1. Cycle of concept formation. The process is directed from phenomena to theory

The notion that concept formation [2], as presented in Fig. 1 is not only directed from phenomena to theory but
that it actually takes the form of a cyclic process, means that the every physical concept is intimately associated
with a process, where experimentality and theory are joined together [3, 4]. Experiments where this process of
"doing physics" is a main objective have to be open ended. In this type of so- called process-lab the human factor
has a crucial role in coaching students. In our conception, the most important role of the assistant is to put the
problems, to incite permanent the students in order to explain the results and to observe the changes in the
phenomenon following the modification of initial conditions. In all these experiments, the determinism principle is
demonstrate and students learn not only the applications of lows, principles and facts but, the most important,
they learn to think, to find the true way to understand and explain the phenomena.

The experiment was, is and will continue to play a central role in physics education. Visualization of physical
phenomena has always been important components for the deeper understanding of physics concepts.
Visualization of phenomena through such techniques as demonstrations, simulations, models and video can
contribute to students™ understanding of physics concepts by attaching mental images to these concepts [1]. In
terms of didactics, by adding multimedia in the ordinary e- test allow putting the students in dynamic problematic
physics situation, it is some kind of virtual frontal experiment.

In engineering education the links between the theory/model world and the object/event world is important to
make explicit in education. Interactive video clips and movies are logical step in the progression of creating useful
visualizations for students. The digital video activities and tools could be used from students to make connections
between concrete, real- life phenomena and the abstract ideas and models of physics [1]. That is why the
knowledge and use of physics structures, including the analytical and synthesis methods, is extremely useful and
efficient.



130 Second IYntenrnational Co-nd'eh.ence “Modenn (c-) .£ea."1.nl'.n.g_" 2007

Strategy of the e- multimedia physics tests

The aim of our e- multimedia test is student’s self- teaching and self-evaluation and this strategy was followed:

o Students watch the video clips in which the different experiments are shown. The video clips present and
correspond with basic physics concepts that they should connect with the physics theoretical knowledge.

o They are asked to find answers to questions by analyzing the video information that they have observed.

o The test system gives the students possibility to use prompt and keys, if they have some problems. It
costs them points but it is better than nothing.

Creation and design of the questions

For preparation of the test questions with integrated video clips the test generator called “Hot Potatoes” has been
used. This suite software includes five applications that can create exercises for the World Wide Web. The
applications are JCloze, JCross, JMatch, JMix and JQuiz. A new Insert Object wizard allows creates nested
XHTML object tags to embed common media players into exercises (“Hot Potatoes” support four players-
Windows Media Player, Quick Time Player, RealPlayer and Flash Player). There is also a sixth application called
The Masher, that will compile all the “Hot Potatoes” exercises into one unit. “Hot Potatoes” is not freeware, but it
is free of charge for publicly funded, non-profit, educational users who make their pages available on the web.
Other users must pay for a licence.[ 5]

The “Hot Potatoes” is an activity in the LMS (Learning Menagment System) “Moodle”. In the last years the
preparation of e-learning content is produced in Learning Management Systems (LMS). One of the most popular
of them is “Moodle” [6]. This system gives educators tools to create a course web site and to provide access
control so only enrolled students can view it. Aside from access control, “Moodle” offers a wide variety of tools
that can make course more effective and provides an easy way to upload and share materials, holds online
discussions and chats, gives quizzes and surveys, gathers and reviews assignments, and records grades.
“Moodle” has modular suite design that makes it easy to create new courses, adding content that will engage
learners. This modular object-oriented dynamic learning environment possess intuitive interface that makes it
easy for teacher to create courses. Teachers and students require only basic early acquired from Internet
browser skills to begin learning, which makes last one very simple and user-friendly platform.

For our aim have been used only JCloze- to create fill- gap exercise (Fig.3) and JQuiz- to create multiple- choice
questions (Fig.4 and Fig.5). Because the interface of “Hot Potatoes” is written in English, students with limited
knowledge of the English language might have problems understanding the controls and instructions. For our
purpose some of the text of the question interface has been translated in Bulgarian. Some of the exciting video
clips [7] have been extracted from our video collection to create the reinforcement and provocative questions.
Before embedding in the test question, video clips have been converted from VOB in the WMV format. “Power
Video Converter” has been used.

Examples presented e- multimedia physics tests

The teacher has possibility to create tests on the PC with installed “Hot Potatoes” in the local set and the
students can work offline or create activity and put the questions in the LMS (Fig.2), then students can work
online. As questions examples are presented “Resonance” from the part “Oscillations and waves” (Fig.3), “Light
polarization” from the part “Optics” (Fig.4) and “Heat emission” from the part “Atomic and nuclear physics” (Fig.5).
Created JCloze- fill- gap exercises include the simple phenomena in provocative situations. In JQuiz- multiple-
choice questions require to found the connection between the more complicate phenomenon and basic physics
principle. The test system gives the students possibility to use prompt and keys but it costs them points (Fig.3).
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By watching the video demonstration students receive a basic knowledge on the physics phenomena. It effects
on the motivation of students and stimulating their interest in physics. The experience of student’s physics exams
in the last years suggests that students haven't great interest to study physics and any theoretical physics
knowledge in the most cases. Preparation of such attractive educational materials should be change this
hopeless situation.

Conclusion

The fundamental formation of the licensed engineers follows up the well knowledge of the physics phenomena. At
the same time, in many universities the traditional introductory physics course - General Physics — for non-
physicists is rapidly becoming less and less popular. The solution of these problems is creation of a Web based
interactive materials of physics for engineering students. As the visualization of physical phenomena and
laboratory experiences have always been important components for the reinforcement and understanding of
physics concepts, some of the video clips have been included in test questions for creation to self- teaching e-
multimedia test.

In this paper we present the development of a novel concept of teaching- self- teaching with e-multimedia test.
The created e-multimedia test could be used from students to make connections between concrete, real-life
phenomena and the abstract ideas and physics models, students could explore the real physics phenomena,
teach and train themselves. The distant learners, who have often null opportunity to access observe the real
experiments in the university, can use it. From didactic point of view advantages of the usage of multimedia to
create the attractive e-tests in teaching-learning process of physics are evident. Presumably, that should increase
the interest of study physics.
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E-LEARNING OF FUNCTIONING PRINCIPLES MEDICAL INTRASCOPY SYSTEMS

Oleg Avrunin, Liliya Aver’'yanova, Valery Golovenko, Olga Sklyar

Abstract: The questions of creation of virtual educational technical systems are considered as facility of imitation
experiment. These virtual systems are usable for teaching of medical intrascopy systems functioning. The virtual
educational technical systems allow guarantee the goodness technical training.

Keywords: medical intrascopy systems, virtual technical systems, imitation experiment.

ACM Classification Keywords: K.3.2 Computer and Information Science Education — e-Learning Systems

Introduction

Medical intrascopy systems are up-to-day technical systems, which allow get information about internal structure
of human body. Principles of organization and functioning of this equipment are the barest necessity for
biomedical engineers. These systems based at high technology of physics, electronics, applied mathematics and
computer science. Moreover, these systems are unique, expensive and require radiation safety therefore
engineer’s training requires tentative explanation of principal modes of operation at simple virtual analogs. As
virtual analog e-learning means can be used, because kernel of any intrascopy system is computer. The main
difference between e-learning means and real technical system is availability of detector. E-learning means have
the virtual detector of certain type. The type of virtual detector is determined by physical phenomena (ultrasound,
x-ray etc). On conditions that virtual detector is adequate, then virtual intrascopy system’ rest parts are similar to
real system.

Objective

There are the main principles of creation of virtual intrascopy systems for educational purposes. The aim is
working up of block diagram and their computer-based realization.

Materials and methods

The simulation of bio-object structure allowed creation the object phantom. Also the virtual source built up. The
simulation of interaction of phantom and virtual source was used for creation of virtual detector. Finally the
synthesis of block diagrams was realized for different e-learning virtual intrascopy systems. E-learning virtual
intrascopy systems created as computer systems. The programming environment Borland Delphi 6 and API
OpenGL used for creation of special-purpose software.

Design projects and main results

The virtual intrascopy systems are software, which allow have relative structure of the technical system and
investigate the process into this system. These virtual systems allow imitation experiments. Such experiments are
used for learning: sequence of operations, instrument settings, parameters of malfunction.

There was analyzed, that next consecution of actions was common for all virtual intrascopy systems:

— forming of source;

— interaction of source with the bio-object;

— detection the result of interaction;

— images’ reconstruction and visualization.

In compliance with foregoing there were created: virtual ultrasound system, virtual X-ray computer tomograph
(CT), virtual radioisotope system.
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The virtual ultrasound system. This system is destined for imitation of functioning of ultrasound scanner at A-
and B- modes. The block diagram of this system is shown at fig.1.

Imitation unit of forming
and passage of acoustic
signal through bio-object

Control block of
scanning parameters

recording block

|

A-echogram
forming block

Objects catalogue Phantom Forming block
of probing pulse
Receiver | Source |
" Visualization unit
A
\ 4 ]
Echo signal B-echogram

forming block

i

Unit of echo
signal processing

A-echogram
amplifier

Fig. 1 The block diagram of virtual US-scanner

Objects catalogue. There are the graphic files of phantom slices. The phantom simulates heterogeneous object,
where tissues of object have different acoustic impedance. One presented by gray scale.

Imitation unit of forming and passage of acoustic signal through bio-object.. As the virtual source and receiver the
linear 1D acoustic grid is used. The dimension of grid element is variable. This unit allows imitate process of
acoustic radiation, passage and reflection of one with following detection of reflected acoustic ray. The forming
part of this unit allows operate by probing pulse interval and periodicity.
Unit of echo signal processing. There are following parts of this unit: echo signal recording block, A-echogram
forming block, A-echogram amplifier, B-echogram forming block.

Visualization unit.. This unit allows visualize A- and B-echograms as at real US-scanner. Moreover virtual US-
scanner allows show imitated real-time process.

The virtual CT. This system is destined for imitation of functioning CT of different generations (fig. 2).
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Objects catalogue. There are the graphic files of phantom slices. The phantom simulates heterogeneous object,
where tissues of object have different density. One presented by gray scale as at X-ray image.

Objects catalogue

Imitation unit of forming

and passage of X-Ray
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Block of selection of
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¥
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X-ray
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Visualization unit |«
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processing block < block signal processing

{

Forming block of array
of radiation sum values

Forming block
of radiation sum

>

"

Fig. 2 The block diagram of virtual CT

Imitation unit of forming and passage of X-ray through bio-object.. The forming X-ray block is used as the virtual
X-ray source. The kinds of X-ray source (single or fan beam) and detector (single or detector matrix) are selected
in accordance with CT generations (block of selection of scanning system’ model). The control block of scanning
parameters allows adjust the scanning step and range. The forming block of operative co-ordinates area allows
imitate reference of coordinates space to the object.

Unit of X-ray signal processing. There are following parts of this unit; the forming block of radiation sum, the
forming block of array of radiation sum values, image reconstruction block (the back projection method), image
post-processing block (low-frequency filtering and threshold processing).

Visualization unit.. This unit allows visualize X-ray passage through the object and result of image reconstruction
and post-processing.

The virtual radioisotope intrascopy system. This system is destined for imitation of data processing at the
radioisotope intrascopy system (fig. 3). As distinct from others intrascopy systems this system is lack imitating
units of virtual source and detector. There are two units only: the unit of y-image processing and visualization unit.
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Fig. 3 The block diagram of the virtual radioisotope intrascopy system

Objects catalogue. There are folders with array of graphic files of phantoms and real y-images, for each
examination are p successive frames (at this program p =16).

Unit of y-image processing. There are following parts of this unit; forming block of two y-image arrays from initial
array, blocks of histogram analyses these arrays, constructing blocks of graph of residual isotope quantity for
each half of y-image and difference graph.

Visualization unit. This unit allows visualize: initial array of y-image frames, two graphs of residual isotope
quantity for right and left image parts and difference graph.

Conclusion

Created virtual intrascopy systems allow carry out imitation experiments. Use of e-leaning means is effective
method for training of bio-engineers and physicians. These systems may be additional leaning means at study of
any high-end technology apparatus. The perspective of this work is design software for creating virtual operation
room with several intrascopy systems and modern surgical tools models for surgical planning. This technology is
very actually, for example, for neurosurgery planning. This special software will allow surgeon to simulate
operation process and choose small-invasive surgical access.
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IMPLANTATION OF E-LEARNING INTO COMPREHENSIVE SCHOOL: EUROPEAN
EXPERIENCE OF IMPLEMENTATION, SUPPORTING AND REALIZATION

Dina Rozhdestvenska

Abstract: In the given article the European experience of implantation of information and communication
technologies in secondary education is considered. Basic directions of such implantation are presented and the
general projects of support of E-Learning are described. The types of co-operation of schools and Internet
resources are exposed. Basic web-oriented resources are presented for school of Great Britain, Germany and
Spain.
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Introduction

Influence of information and communication technologies on education has been increasing to a considerable
extent. Experts assert, that in the nearest future the person will allow up to 40 % of his school hours on distance
learning, combining them with traditional forms of internal lessons (40 %) and self-education (20 %) [Khutorskoi,
A. V., 2001].

A long time ago the European community has realized the necessity of active usage of information and
communication technologies in educational process and as result of it was the creation of the European
Commission document "E-Learning Action Plan — Designing Tomorrow Education” in 2001. In some years of
implementation of this schedule the European Commission has marked, that "E-Learning became the main in our
educational and training systems ".

Implantation and support of E-Learning at schools of Europe

In the European educational space the following directions of implantation of information and communication
technologies are distributed. They are: 1) the computer training using electronic tutorials (encyclopedias etc.)
and/or Internet materials, placed in Intranet; 2) web-oriented training and/or usage of Internet resources for
training in on-line mode (including, the way of telecommunication projects) and 3) virtual schools.

If the first direction of implantation completely depends on individual preferences of the teacher and possibilities
of concrete school, the second is actively maintained by various on-line projects of the European community. So,
portal European Schoolnet (http://www.eun.org/portal/index.htm), is the unique initiative and the result of
international cooperation of 26 Ministries of Education of the European countries with the purpose of unification
their efforts on research of ICT influence on the education system, the help to politicians in education and
assistance to vocational training. And the portal "E-Learning Europa" (http://www.elearningeuropa.info)
represents the attempt of creation of the database of educational school resources on all European countries of
Community.

Development of E-Learning in Europe is maintained by the following projects:

1. Netd@ys Europe, created with the purpose of unification of efforts of cultural institutes and an education
system in creation of the European Internet space, and promoting usage of new media (multimedia, Internet,
videoconferences and new audiovisual possibilities) in education. This project is decentralized and each
European country has an own site of this project.

2. myEurope (http://myeurope.eun.org/ww/en/pub/myeurope/home.htm), is invoked to promote the rise of
consciousness by children of their belonging to the European community through usage of innovational activity in
the class and school projects.
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3. Project Celebrate (http:/celebrate.eun.org/eun.org2/eun/en/index_celebrate.cfm) consolidates the efforts of all
interested in development of E-Learning for solution the problem how the electronic educational content should
look in the future. In the project the data on objects of training are stored and there are appropriate databases for
further usage in education.

4. Xplora (http://www.xplora.org/ww/en/pub/xplora/) represents the special resource created for improvement of
professional skills for teachers, researchers, and students and there are various resource possibilities for them,
interactive tools and friendly links.

5. Spring Day in Europe (http:/www.springday2007.net/ww/en/pub/spring2007/index.htm): the project is
approached on cooperation, the communications between pupils, teachers and schools in Europe on problems of
development of the European community.

6. Insight (http://insight.eun.org/ww/en/publ/insight/index.htm) is a resource elucidating innovations in
informational - communication technologies and new pedagogical technologies; represents individual experience
of ICT implantation in different countries.

7. Comenius (http://comenius.eun.org/ww/en/pub/comenius/index.htm). The project "Comenius" is the second
phase of the project "Socrates", invoked to promote international cooperation, professional growth, learning of
languages and creation of an intercultural tolerance, the European mobility and the innovational pedagogical
activity connected with ICT, by means of school and language telecommunication projects (and not only for
pupils, but also for teachers).

8. European Quality Observatory (http://www.eqo.info/) is the project, invoked to provide necessary quality of
E-Learning at all educational levels. This project is maintained by the European Fund of quality of electronic
education (http://www.qualityfoundation.org/ww/en/pub/efquellindex.htm) and allows getting access to databases
by criteria of estimation of efficiency of the educational process, and also enables to exchange their experiences.

10. EUN Community (http://community.eun.org/enter.cfm) allows involving new Internets technologies (virtual
communities, blogs) for creation of the information-learning environment of European educational space.

In the European sector of Internet for the educational purposes the following resources also can be used: «EU
TrainingSite»  (http://eutrainingsite.com/index.php),  «E-learning  for ~ Customs and  Taxations»
(http://ec.europa.eu/taxation _customs/customs/cooperation_programmes/key _policies/elearning/index_en.htm),
«Officials ~ Wikiversity»  (http://en.wikiversity.org/wiki/Wikiversity:Main Page), «Energy is our Future»
(http://lwww.futurenergia.org/ww/en/pub/futurenergia’lhomepage.htm), «Click-a-teacher» (http://click-a-
teacher.com/), «Wikijunior» (http://en.wikibooks.org/wiki/Wikijunior), «Vyew» (http://www.vyew.com/content/),
«ChatFiti» (http:/chatfiti.com/), «Learning Vocabulary Can Be Fun» (http://www.vocabulary.co.il/), «Learn
Hebrew» (http://www.learn-hebrew.co.il/), «ELGG» (http://elgg.org/), «Decidedeurope»
(http://decide4europe.eun.org/ww/en/pub/role_play 2006/homepage.htm), «Languages  and Europe»
(http://europa.eu/languages/en/home), «e-Learning for kids» (http://www.e-learningforkids.org/), «Geoquiz»

(http://www.lizardpoint.com/fun/geoquiz/index.html), «moodle»  (http://moodle.org/), «iLovelLanguages»
(http://www.ilovelanguages.com/), «eduspace — The European Earth Observation WEB SITE for Secondary
Schools» (http://www.eduspace.esa.int/eduspace/main.asp?ulang=en), «GlobalEnglish»

(http://www.globalenglish.com/), «Schoolarly Journals» (http:/info.lib.uh.edu/wj/webjour.html), «Europe -
Chemistry for life» (http://www.cefic.org/), «Science Across the World» (http://www.scienceacross.org/),
«Teachers Resources language» (http://home.amaonline.com/teacherstuff/), «xeLSEE — eLearning in Science and
Environmental Education» (http://www.globe-europe.org/), «Kindersite Project» (http://www.kindersite.org/),
«International Initiative - Map World» (http://www?2.etown.edu/v/maps.html), «Learning Folders Net»
(http://lefo.net/), «Europe - ZAP» (http://www.e-ling.nl/frmDetail en.asp?medid=65), «Europe - Bionet»
(http://www.bionet.schule.de/) and others.

E-Learning and the traditional educational process: types of interaction

Above-mentioned classification can be supplemented by such variants of implementation of interaction of schools
and the resources placed in Internet [Khutorskoi, A., V., 2001]:
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The first type of interaction: " School - Internet ". The most preferable variant of work when pupils, being trained
in traditional school, together with teachers interact with the information being on distance from them, various
educational objects, sometimes with pupils of other schools and experts in studied areas.

The second type of interaction: " School - Internet — School ". More complicated variant of work which assumes,
that traditional full-time learning will be supplemented and complicated with electronic training and will be
connected to school and pupils actively participating in distance projects with two or more teachers and pupils
from other cities or countries.

The third type of interaction: " Pupil — Internet — Teacher ". Such type of interaction assumes, that a part of full-
time learning will be replaced by electronic. Though also pupils are trained at traditional full-time school, but
incidentally or continuously the teacher being at the distance works with them on subjects, which are studied only
as distance learning. Lessons can be held as distance / electronic courses, seminars, consultations etc. with the
help of Web-resources, e-mail, chat etc. The main purpose of such lessons: the profound learning of any subject
or a theme, preparation for entering to high school and so on.

The fourth type of interaction: "Pupil — Internet — Center ". In this case the initiative of training belongs already to
the pupil and ICT are as resource of personalizing of training. The pupil searches for a resource: center of
distance learning, virtual school, a portal with electronic courses etc. to pass training in the form desirable for him,
in individual rate and with a different degree of complexity of training.

The fifth type of interaction: " Pupil — Internet — ... ". Such type of interaction assumes, that each pupil can study
on his own complex education program and not only at one full-time or virtual school, but in several at once. The
role of the coordinator can fulfill either an educational institution, or pupil's parents. Such form of interaction
allows flexibly to take into account personal features and the purposes of the pupil, to draw up his individual
educational trajectory in each educational area or a subject. The school as the form of giving of educational
services, in this case comes nearer as much as possible to individual needs of each pupil and is transformed into
the personal educational center including individual deckhouses, the own updated database on main and
additional subjects, the interactive education programs connected to Internet educational resources.

Virtual schools

Also it is necessary to notice, that the European educational space actively uses also the third direction of ICT
implementation, namely - virtual schools - and influence of such schools on the general educational process of
modern school has been growing.

All virtual schools, outgoing from their specificity, it is possible to divide into three main types. The first type —
cyberspace — exists irrespective of geographical layout. At these schools all students are free from physical
visiting school and it is not presented neither educational building, nor any other buildings, as in traditional school.
Educational programs of such school can be based on any concrete school system, but except for it there are no
other encumbrances because of which students from other countries could not receive education with the help of
the computer [Russel, O., Holkner B., 2000].

The second type of virtual schools — hybrid — allows students to receive a large part of education at home, at
office or other places, but requires regular visiting of traditional school for such activity, as involvement in sports
or other student's actions which facilitate socialization of pupils [Russel, O., Holkner B., 2000].

And, at last, the third — the tutorial type — the type of virtual schools is based on usual training of students at
traditional school, thus the virtual method of training can be applied in a case of absence of the qualified teachers
in any subject, or as additional for lagging behind or, on the contrary, especially gifted students [Russel, O.,
Holkner B., 2000].

Though also such type as the virtual school oriented to the program of a comprehensive school, has appeared
rather recently, but some of them have already strongly won the place and have received popularity in the
Internet. It is, for example, Virtual School for the Gifted, Rocky View Virtual School, Academy Virtual School. In
the Great Britain, for example, one of the first has arisen Old Library Virtual School at West Norwood, Lambeth.
The school is oriented on children of the age from 9 till 11, which study at main school, but they do not visit any
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concrete one. For pupils who "were not entered" in any traditional educational system, it is created Notschool.net.
With the purpose of support the equal access to ICT of all levels of population and overcoming of digital (cyber-)
segregation it was opened Liverpool Virtual School. In the Great Britain the other type of virtual schools is existed,
they are oriented on receiving by pupils of additional education and/or realization of themselves by ICT resources.
Such schools are: National College for School Leadership, The Center for Educational Leadership in Manchester
and the BBC. In spite of the fact that the given virtual schools are being successfully developed, the large part of
teachers and scientists of the Great Britain skeptically evaluate the productivity of usage of electronic and/or
distance learning in Internet in initial and high school [Hobbs, R., 2005].

Web-oriented resources for comprehensive schools in Europe

Though the European community sets the defined parameters promoting the universalisation of methods of
implantation of information and communication technologies, however each of the European countries has well
defined national specificity of implantation of electronic (distance) learning into their education systems that is
reflected as in educational policy, placing the stresses on the first priority of tasks, and on variations of
organizational forms of implantation, a method of construction of the educational process, techniques of training
etc. Also from country to country the style of creation of those or other web-oriented resources, and their type
depending on a subject of learning is changed.

So, the Great Britain represents the following resource types in the educational Internet space:

1) virtual schools, educational centers and electronic courses: «<BBC School»
(http://www.bbc.co.uk/schools/), «National Whiteboard Network» (http://www.nwnet.org.uk/), «Learning
Alivex (http://lwww.learningalive.co.uk/), «East London E-learning» (http://www.easy2learn.co.uk/),
«TONIC» (http://www.netskills.ac.uk/content/products/online/), «Scotland — Early Years Online»
(http://lwww.ltscotland.org.uk/earlyyears/), «The Gridclub» (http://www.gridclub.com/), «British National
Space Center (BNSC)» (http://www.bnsc.gov.uk/home.aspx?nid=3191);

2) virtual laboratories: «Weblabs WebReports» (http://www.weblabs.org.uk/wlplone/);

3) resources for language/languages learning: «LearnEnglish»
(http://www.britishcouncil.org/learnenglish.htm), «United Kingdom — multikultura»
(http://lwww.multikultura.org.uk/), « World English» (http://www.world-english.org/);

4) resources for teachers: «The National Archives Learning Curve» (http://www.learningcurve.gov.uk/), «TES
Resource Bank» (http://www.tes.co.uk/resources/Home.aspx), «Educationalists Contact Database»
(http://lwww.educationalists.co.uk/), «UK — Virtual Teacher Center» (http://www.ngfl-cymru.org.uk/vtc-
home.htm), «Create-A-Scape» (http://www.createascape.org.uk/home.html), «TeacherNet»
(http:/lwww.teachernet.gov.uk/), «The Global Dimension Website» (http://www.globaldimension.org.uk/);

5) virtual museums: «The British Museum Online Learning»
(http://www.thebritishmuseum.ac.uk/education/onlinelearning/home.html), «Show.me.uk»
(http://www.show.me.uk/);

6) resources for children and parents on social protection, health, education and training: «Information
Gateway» (http://www.childwelfare.gov/), «Parentscentre» (http://www.parentscentre.gov.uk/),
«Kidshealth» (http://www.kidshealth.org/);

7) interactive developing games: «Demgames» (http://www.demgames.org/index_html), «Show.me.uk»
(http://www.show.me.uk/);

8) resources for religious education: «UK — The REsite» (http://www.reonline.org.uk/)

In scientific circles of Germany acute discussions about distance learning and necessity of its implantation are
held. On the one hand, the pedagogical community would like to receive "effective knowledge" as a result of
training”, "opinions with correct values" (by H.Markla's remark, the president of Society of Maks Plank), on the
other hand, E.Shtaudt, the chief of Institute of applied innovational researches, and B. Krigesmann, the employee

of the same institute, came to a conclusion, that distance learning with the help of the computer and the Internet
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network is only one of methods of "partly atomized" transmissions of explicit knowledge. As researchers specify,
together with indisputable dignities of such type of training — personalizing (access to knowledge, instead of to
their contents), interactivity, independence from a place and time, self-management by learning process, saving
of time - this form of training has also a number of lacks, including significant financial costs. But, the most
important, distance learning, as well as traditional, does not decide a main problem of today's education: does not
influence on transformation of available knowledge into the internal significant, does not create and does not
develop individual ability to activity, and, accordingly, does not form and does not increase competences. In
opinion of scientists, as well as classical education, distance education better or worse "sharpens routine
operations and improve qualification”, but does not promote for appearing of innovations [Akhtamyazyan, N., A.,
2003].

In Germany resources for school training can be presented in the following groups:

1) subject-oriented web-resources: «Chemie Akademie» (http://www.chemie-akademie.de/), «Models2 —
eine virtuelle Brucke zwischen Mathematik and Anwendun» (http://www.math.uni-
hamburg.de/models2/), «Germany — egodu — Englishe Grammatik Online» (http://www.ego4u.de/),
«gotobildung.de» (http://www.gotobildung.de/eqd 2.html), Tempolimit Lightgeschwindigkeit»
(http://www.tempolimit-lichtgeschwindigkeit.de/);

2) virtual museums: e-museum (http://e-museum.emu.dk/museum/index.jsp);

3) interactive developing games: «Serious Games Interactive»
(http://lwww.seriousgames.dk/company.php);

4) resources for teachers and researchers: «Deutscher Bildungsserver» (http://www.eduserver.de/).
In Spain existing resources can be presented on the following directions:

1) virtual / open schools, organizations and centers of distance learning. «<Rayuela»
(http://www.rayuela.org/), «Ambiental-hitos» (http://www.ambiental-hitos.com/), « TASTA'M!»
(http://lwww.xtec.es/escola/tastam/), «Navegator Educacional» (http:/nea.educastur.princast.es/);

2) resources for teachers: «4teachers» (http://www.4teachers.org/), «Scholars on Bilbao»
(http://www.scholars-on-bilbao.info/), « CEFIRELDA» (http://cefirelda.infoville.net/);

3) resources for learning English language: «Angles365» (http://www.angles365.com/), «Isabel's ESL site»
(http://www.isabelperez.com/);

4) resources on subjects of science cycle and virtual laboratories: «FisLab.net» (http://www.fislab.net/),
«Fisica Hoy — Universidad Autonoma de Madrid» (http://www.fisicahoy.com/), «Recorrido por las
Ciencias de la Vida y las Ciencias de la Terra» (http://www?2.uah.es/difusion_cientifica/), «Ciencialab,
aula virtual» (http://www.ciencialab.com/), «Linex en vivo y en directo»
(http://kalerolinex.homelinux.com/wp-content/lvd/inicio.htm);

5) resources for vocational orientation and social competence: «Aula Virtual del Banco de Espana»
(http://aulavirtual.bde.es/wav/html/home/index.html), «Ambientech» (http://www.ambientech.org/).

Conclusion

1. Implantation of information and communication technologies into the educational process of a comprehensive
school entails set of changes: from rise of new, electronic (distance) pedagogic before changing of the purposes
of school. To these changes both organizational structure of the school, and methods of teaching are exposed.
Possibilities, features and human aspects of technology are subject to re-comprehension.

2. Usage of E-Learning at school at the given stage goes with acute overtaking of theoretical comprehension of
a phenomenon. Accordingly, prediction of all complex of the changes connected to E-Learning usage at school
represents the actual task.

3. One of problems of E-Learning implantation into the general educational process of secondary school is the
absence of specialized theories of distance (electronic) learning, similar subjects which have developed at
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present for a higher school (the theory of organizational support, the theory of independent study, the theory of
industrialization etc.) During the implantation of E-Learning in school it is necessary to overcome of significant
break between theoretical developments and their methodical implementations.

4. The problem of saving of efficiency of the educational process at E-Learning implantation into a comprehensive
school requires the learning of world experience for choosing of appropriate type of implantation outgoing from
the pupil's age, a subject material, methods of the preferred communications, a degree of activity in subject
activity etc.

5. For further constructive E-Learning implantation into a comprehensive school the detailed estimated
researches of efficiency of the educational process at different types of usage of information and communication
technologies at school, and longitude researches of change of psychological and personal parameters of
development are necessary.
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USING PHYSICAL QUANTITIES IN APPLIED MATHEMATICAL PROBLEMS
WITH MAPLE

Tsvetanka Kovacheva

Abstract. The present article discusses units of measure and their base units, work environments built in the
Units package of the computer algebra system Maple. An analysis is drawn of the tools of the application in
connection with the use of physical quantities and their features. Maple’s main commands are arranged in groups
depending on the function. Some applied mathematical problems are given as examples making use of
derivative, integral and differential equations.

Key words: conversion, dimension, Maple, unit, systems of quantities, systems of units, Units package.

1. Introduction

When teaching Maths students of the technical majors at Universities an emphasis should be placed on the
applicable nature of the mathematical terms introduced, such as derived, integral, differential equation, order, etc.
with the purpose of mastering essential knowledge and skills associated with their future engineering occupation.
The need to solve various production problems entails various calculations where the application of
dimensionless quantities. However, in a number of areas there is a need to use physical quantities with indication
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and their units’ measuring This could be measuring the strain on a beam, calculating the thermal duty cycle of a
transistor, determining the movement resistance of an object in liquid, etc. [8].

The units of measure provide quantity and quality evaluation of the calculation. Each science deals with units of
measure rendering the results of its application. Those can be data about a process at its various stages of
development. This information can display how a process evolves, what steps are necessary to be taken for its
enhancement towards the desired end purpose.

In a number of cases the mathematical model of processes or phenomena is demonstrated through complex
systems of differential or integral differential equations. This demands determining of a numeric solution using
and developing appropriate algorithms and methods, for which it is necessary to apply higher-level algorithmic
languages like FORTRAN, Pascal, C++. When using computer applications, however, we only deal with the
numerical values of variables and not with their corresponding units. When giving a mental solution to a physical
problem we operate entirely with physical quantities. Therefore, with languages it is vital to keep in mind the rule
that all physical quantities ought to be in one system of units. They have to be without factors such as miles,
mega, etc. [3,10].

The next step in utilizing computer technology when solving physical-mathematical, engineering-technical as well
as study problems is represented by computer algebra system (CAS) like Maple (Waterloo Maple Software),
Mathematica (Wolfram Software, Inc.), MathCAD (MathSoft Inc.), MathLab (Math Works), etc. CAS allow for
speedy solving of many problems thanks to the numerical methods in them. They have a simple and easily
comprehensible interface [4].

One of the most common CAS is Maple which is used with solving scientific-technical, engineering and study
problems [4,5]. The product represents a powerful computer system with expanded capabilities where the
mathematical calculations are automated with an arbitrary order of complexity. The package was developed by
Waterloo Maple Software in 1988. It gives opportunities for efficient solutions of Algebraic and Geometrical
problems, tasks of Mathematical Analysis, Discrete Mathematics, Probability Theory and Statistics, Combinatorial
Calculus, integral transformations, numerical calculations, financial mathematics, etc. The system allows for
analytical and numerical solving of equations and systems (algebraic and differential), drawing graphs,
optimization, mathematical modeling, linear programming, transformations (Laplace, Fourier), work with complex
quantities, statistical data processing, animation, symbolic mathematics, etc. It also allows for determining of the
numerical values of quantities when solving specific problems and their dimensions. All this facilitates the
reference to physical dimension formulae. Its advantage is that by only a couple of lines of commands one unit of
measure or quantity can be converted into another, which is quite handy for mathematicians, engineers,
economists, etc. These calculations are carried out with the help of the Units package for calculations of physical
quantities.

2. Quantities, units and systems [1,2,8]

2.1. Quantities and units

A physical quantity is either a quantity within physics that can be measured, as mass, volume, etc. or the result of
a measurement.

Physical quantities are divided into categories. Quantities of the same category are those that can be compared.
e.g. a category with quantities like length, distance, diameter, height, etc.

Unit or quantity for comparison is a constant quantity that allows comparison of quantities within one category.
Any other quantity of the category can be displayed as a function of this unit by multiplying it by a number (the
numerical value of the quantity, represented by this unit). e.g. tension of an electric circuit U=0,05.10% V=0,05kV,
where U is an indication of the quantity tension of the circuit, V is an indication of the unit per tension volt,
0,05.10% is the numerical value of the tension expressed in volts, k is the S| prefix kilo representing 103,
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2.2. System of quantities
Quantities of different categories are those that connect by equations manifesting the physical laws. In order to
define systems of quantities and to introduce the term physical dimension (was introduced by Fourier, 1822),
certain quantities have to be regarded as independent, i.e. they are considered base quantities. In 1960 at the
11t General Conference in Measures and Weights a set of base quantities of the International System of Units
(Sl) was accepted, each field of study having a need only of a few of those quantities:

- Mechanics: length, mass and time.

- Electricity and magnetism: length, mass, time and electrical current.
2.3. System of units
Units in a system are selected arbitrary, however, it is more convenient if the base and derived units are in
accordance with the chosen system of quantities. Such a system of units is called coherent (SI system). The
coherent unit for all dimensionless quantities is the unit one, indicated with 1.

3. Systems of Units built in Maple [6,7,8,9,11]

The following systems of units are built in Maple: Atomic, CGS, EMU, ESU, FPS, MKS, MTS, SI.
3.1. Atomic

Atomic units form a system of units convenient for atomic physics, electromagnetism and quantum
electrodynamics, particularly for describing the properties of electrons. They have been chosen such that the
fundamental electron properties are all equal to one atomic unit. The numerical values of the following six
physical constants are all unity by definition:

- two properties of the electron, its mass and charge - the electron mass me (9.1093897e-31 kg) and
elementary charge e (1.60217733e-19 C);

- two properties of the hydrogen atom, its Bohr radius and electric potential energy in the ground state - Bohr
radius ap (5.291 772 108(18)x10-'" m) and Hartree energy En (4.359 744 17(75)x10-18 J);

- two constants - angular momentum - Planck's constant //27z (1.054 571 68(18).103 J s) and electrostatic
force constant - Coulomb's constant 1/(41eo) (8.9875516x10° C-2 N m?).

These six quantities are not independent; to normalize all six quantities to 1, it suffices to normalize any four of

them to 1. The normalizations of the Hartree energy and Coulomb's constant, for example, are only an incidental

consequence of normalizing the other four quantities. Derived Atomic Units are time, velocity, force, current,

temperature, pressure.

3.2. The Centimeter-Gram-Second (CGS)

The system goes back to a proposal made in 1832 by the German mathematician Carl Friedrich Gauss. The
mechanical units are the same in all CGS systems, but there are several variants of electric additions. Length,
mass, and time, however are not sufficient to define electric and magnetic quantities; a fourth dimension must be
included. The system has four varieties: electrostatic, electromagnetic, Gaussian and Heaviside-Lorentz system.
The different CGS systems arose from differing choices of the additional dimension. Like Sl it has same base
units, but they have other decimal prefix. Derived CGS are the units dyne, erg, poise, stokes, gauss, oersted and
maxwell.

3.3. The Electromagnetic System of Units (EMU)

The electromagnetic system of units (EMU) has the centimeter, gram, second and biot as its base units, where
the biot is energy-equivalent to the unit square root dyne ((cm)*(1/2)*g*(1/2)/s). For naming consistency, the biot
is called the abampere.

3.4. The Electrostatic System of Units (ESU)

The electrostatic system of units (ESU) has the centimeter, gram, second and franklin as its base units, where the
franklin is energy-equivalent to the unit square root dyne centimeter (cm”(3/2)*g*(1/2)/s). For naming
consistency, the franklin is called the abcoulomb.
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3.5. The Foot-Pound-Second (FPS)

The FPS (the British, imperial or often called in USA, the inch-pound) system of units has the foot, pound and
second as its base units. Unlike modern systems of units, composite dimensions are not necessarily represented
by a product of powers of the base units. For example, the unit of power, the horsepower, is not equal to one
square foot pound per cubic second.

3.6. The Meter-Kilogram-Second (MKS)

The MKS system of units has the meter, kilogram and second as its base units. Although the MKS system does
not include units of electricity or magnetism, the S| system, which is also based on the meter, kilogram and
second, does.

3.7. The Meter-Tonne-Second (MTS)
The MTS system of units has the meter, tonne and second as its base units.
3.8. International system SI [4]

The International System of Units (abbreviated S| from the French Le Systéme international d'unités) is the
modern form of the metric system.

S| consists of a set of units together with a set of prefixes. The system is based on:

- seven nominally dimensionally independent base units: kilogram, meter, second, mole, ampere, kelvin and
cande.

- two dimensionless units - radian and steradian.

- prefix (kilo, nano, etc.) - a name or associated symbol that precedes a unit of measure (or its symbol) to form
a decimal multiple or submultiple. They are used to reduce the quantity of zeroes in numerical equivalencies.

- derived units with special names - hertz, newton, joule, watt, pascal, lumen, etc.
- compound units derived from Sl units - square meter, cubic metre, radian per second, newton second, etc.

- Non-SI units accepted for use with SI - minute, hour, degree of arc, minute of arc, second of arc, litre, tonne,
electronvolt, astronomical unit, atomic mass unit.

In addition to the Sl units there are also a set of non-Sl units accepted for use with SI.

4. Maple tools for the conversion of data [9]

The conversion of data in Maple is provided for by its Units package. It has a graphic customer interface for the
transformation of units in separate environments for the completion of calculations. The commands for
dimensions and units are in the dialogue window Unit Converter and are described in the package Unit Converter
Support Package. Each command in the package is accessible in two forms: short and long. The long form of
command is necessary when the short one is not defined by the with command, with(PackageName, command)
or when there is a command of the same name in the Maple package PackageName in use.

4.1. Work environments
Maple package offers 3 work environments:

- Default - it does not accept any use of units. However, there are conversion routines that convert units. It
consists of the following commands: convert[units], convert[temperature], convert[conversion_table],
convert[dimensions], convert[system].

- Standard - some of the options are modified to support entering of units as expressions. Typing in
with(Units[Standard]) command displays options for entering of units while the use of short forms from the
Units package for dimensions, units and systems of units is not supported. *Unit(unit_name) command is
used to enter units as expressions. The result appears in square brackets. The different environment allows
for quantities to be indicated in common symbols, used as names of the units, where m refers to ‘meter’ and s
to ‘seconds’.
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- Natural - the list of commands for the calculation of units is the same, with the difference of options. Here the
natural numerical system for the designation of signs (*unit_name) is used whereas units are entered as
expressions.

4.2. The Convert command

In Maple the convert command can be applied directly for single transformations without the with(Units)

command. Determinant for the transformation is a variable without sign. The conversion factor can be determined

with using an unassigned variable in the convert command, e. g. commands for conversion from 5 feet to meters
and the conversion formula from feet to meters are:

>convert (5.0, units, ft, m); 1.524
>convert(x,units,ft,m); ﬁx
1250

Some important conversions:
- temperature conversions — the units conversion changes. To convert absolute temperatures from one scale to
another must use the temperature option to convert ().
>convert (15, units, degC, degF); 27
>convert (0, temperature, degC, degF); 32
- angle conversions - the trigonometric functions in Maple expect angles in radians. In the Standard
environment can simply enter the angle in any units and Maple automatically performs the conversion.

> with(Units[Standard]): >cos(a); %\/5

>q = 45*Unit(deg); a = 45[arcdeg] >evalf(%);0.7071067810

4.3. Commands in the Units package

The package offers 20 different commands. The with(Units) command allows work with physical units where a
list of options is presented. Commands could be categorized in the following groups:

. commands for adding or changing a unit, dimension, system of units (beginning with Add):
- AddBaseUnit - add a base unit and associated base dimension.
>AddBaseUnit(unit, context=unit_context, dimension=dimension_name, opts);
- AddDimension — add a base unit and associated base dimension.
>AddBaseUnit(unit, context=unit_context, dimension=dimension_name, opts);
- AddSystem — add or modify a system of units.
> AddSystem(system, opts, units);
- AddUnit - Units[AddSystem] - add or modify a system of units.
> AddSystem(system, opts, units);
. commands for restoring a quantity, information, list of dimensions, units, systems of units
(beginning with Get):
- GetDimension — return dimension as a product of powers of base dimensions.
>GetDimension(dim);
- GetDimensions - list all dimensions.
>GetDimensions(opts);
- GetSystem - list units in a system of units.
>GetSystem(system)
- GetSystems — list all systems of units.
> GetSystems();
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- GetUnit — get unit information.
> GetUnit(unit, opt1, opt2, ...);
- GetUnits - list all unit names.
>GetUnits(opts);
. commands for testing ( beginning with Has):
- HasDimension — test whether a dimension exists.
> HasDimension(dim);
- HasSystem — test whether a system of units exists.
> HasSystem(system);
- HasUnit — test whether a unit exists.
> HasUnit(unit, opts);
. commands for changing a dimension, system of units (beginning with Remove):
- RemoveDimension — remove a dimension.
> RemoveDimension(dim);
- RemoveSystem — remove a system of units.
>RemoveSystem(system)
. commands for setting a context, system of units (beginning with Use):
- UseContexts — set default context(s).
>UseContexts(ctx1, ctx2, ...);
- UseSystem — set the default system of units.
>UseSystem(system, opts);
. commands for displaying a set context, systems of units (beginning with Using):
- UsingContexts — list the default unit contexts.
> UsingContexts();
- UsingSystem — return the default system of units.
> UsingSystem();
. commands for deriving output:
- Unit - return argument as a unit in standard form.
> Unit(expr);
4.4. Conversion between measuring systems
Maple automatically converts the solution from the given systems and units.
>with(Units[Standard));
>Dist:=5*Unit(ft)+2.5*Unit(inches); Dist :=1.587500000[m]
It is easier to solve the above problem in the standard US system (FPS: foot-pound-second), using the convert
command:
>Dist:=convert(Dist,system,FPS); Dist :=5.208333333[m]

4.5. Prefixes in the units of measure

In order to write a set of units in a short form and to avoid lengthy or short names, the System of Units Sl and the
International Electrical-Technical Commission have approved a list of prefixes that can be used together with the
base units. For each set, prefixes can be added to the name of the unit and their symbol can be added to the
symbol of the base unit. Prefixes cannot be added to the symbol and the prefix of the symbol cannot be added to
the symbol of the unit. Prefixes should be used together with the unit. It cannot be expressed as numerical value.
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e.g. k cannot be represented as 1000. Prefixes cannot be combined to form complex prefixes. e.g. nanometer
cannot be written out as millimicrometer.

The prefixes of the units of measure in Maple are given in Table 1. They can only be added to those inbuilt units
of measure that allow for that. For instance, if in Maple we operate with meters (m), decimeters (dc), centimeters
(cm), millimeters (mm), etc., then after using the convert command:

>with(Units):
>convert([m,dm,cm,mm],conversion_table,output=grid);
The conversion table is given in Figure 1.

Table1
10n Prefix Symbol | 10" Prefix Symbol
10724 yotta Y 10M-1) deci d
10121 zetta YA 10M(-2) centi c
10M8 exa E 107(-3) milli m
10M5 peta P 107(-6) micro mu,u,mc
10M2 tera T 107(-9) nano n
1079 giga G 10M-12) | pico p
106 mega M 107(-15) | femto f
1013 kilo k 10°(-18) | atto a
1012 hecto h 10°(-21) | zepto z
10M deka da,dk 107(-24) | yocto y
i m dm em  mm |

Unit Name Simbol To:

meters m 1 10 100 1000

decimeters dm % 1 10 100

: 1 1
centimeters cm — — 1 10
100 10
mil limetrs mm o 1
L 1000 100 10 ]

Figure 1

5. Some examples from the mathematical analysis [12]

5.1. Determining velocity and acceleration of an object through a derivative

Find out the acceleration a of a free-falling object, if the dependency of the distance s on the time tis give by the
formula:

1
S=§.g.l‘2 + vyt +S, (1)
where - g =9,8 m /s> the acceleration of gravity;
- s, =s|_, -valueofsift=0.

- v0=v|t=0 - value of v if £=0.
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Solution:

1. The values for of the three known parameters - acceleration of gravity g, distance s0 and velocity v0 are
entered in Maple in their respective units meter per second, meter and meter per second, as Maple output
reflects the unit:

> with(Units[Standard]):

> 9:=9.8*Unit(m/s"2); g = 9.8[%}
s

> s0*Unit(m); sO[m]

> v0*Unit(m/s); vO[m /5]

2. Determine the dependence of the distance of the time using formula (1) — enter meter per second and second
for the initial velocity v0 and time t.

>distance:=0.5*g*(t*Unit(s))"2+v0*Unit(m/s)*t*Unit(s)+s0*Unit(m); v := 4.90¢> + vOt + sO[m]
3. By using the diff command twice is received the velocity and acceleration of the object. To differentiate with
respect to a variable having a unit — second in this case — use the syntax diff(function,variable*Unit(unit)).

> velocity:=diff(distance,t*Unit(s)); v:=980t+v0 [m/s]

> acceleration:=diff(velocity,t*Unit(s)); a:=9,80 [m/s*]

5.2. Calculating of power with the help of a defined integral.

The contraction S of a spring is proportional to the applied power F. Find out the work of the power F when the
contraction of the spring is by 5 cm, if to contract it by 1 cm a power 10H is needed.

Solution:
As set in the condition, the power and move are bound by the following dependency

F=kS (2)
The measure units of quantities are as follows: S in meters, F in newtons. The work of the power is defined by the
formula:

b
A= j F(s).ds (3)

1. Enter the following quantities and their units meter and newton: § =0.01m, F = 10N:

> with(Units[Standard]):

> F:=10*Unit(N); FO:=10[N]

> S:=0.01*Unit(m); s0:=0.01[m]
2. Calculate the value of k using the formula (2):

> k:=F/S; k= 1000{]{—5}

s

3. Determine the power - formula (2)

> Fi=k*S; F = 1000.s2{k—ﬂ

S

3. Define the work of the power A by using the int command- formula (3)

> A:=int(F,s=a..b); A= (5005 -500.a" ){k—f}
s



Second Intennational Confenence “Modenn (c-) Leahning_" 2007 151

4. Enter the units of the limits a and b of the defined integral
> Values:=[a=0*Unit(m),b=0.05*Unit(m)]; Values :=[a = 0,b = 0.05[m]]
5. Compute the work of the force using the command eval
> eval(A,Values); 1.2500[/]
In the Standard Units environment, the int function integrates an expression with respect to a name that can have

a unit. The result is the integral of the expression, with respect to the variable of integration, with a unit, the
integrand unit multiplied by the variable of integration unit.

5.3. Calculating the velocity of radium’s decay and its period of half-decay with the help of a differential
equation
The velocity of decay of radium is in direct ratio to its amount at each given time. Find out: A. the law of change of
the radium’s mass m depending on the time ¢, if when t=0 radium’s mass is my ; B. the period of half-decay.
Solution:
A. The velocity of decay of radium is
dm
dt
where — k is a coefficient of direct ratio (k>0). Equation (4) is a separable differential equation. The sign on the

right is a minus, as with passing of time the radium’s mass gets reduced. After separating the variables and
integrating the two sides of the equation, its general solution is:

—k.m (4)

m=Ce™ (5)
When using the given initial condition in the problem m(0)=my, the partial solution is:
m=m,.e " (6)

B. For the time ¢, the radium’s mass is decayed by a% from its original mass. Therefore, coefficient k can be

o —k.t
1-——|m, =m,.e""
( 100j o

defined by the correlation:

where k = —i.ln[l —ij
t 100

Thus it is deduced for the radium that k=0.000436 (the unit for time is year).

The period of half-decay of radium, i.e. the interval of time for which half of its initial mass decays is defined by (6)
for the set value of k and replacing of mg with my/2.

There are other problems in physics and chemistry similar to this type of equation (4).
The solution with Maple is:

A. DE’s solution:
1. Enter the differential equation (4) and by the dsolve command its general solution
> with(Units[Standard]):

> equ:=diff(m(t),t)=-k*m(t); edu = %m(t) =—k.m(t)

2. The partial solution of (4) is reached by entering the initial condition:
> |C := m(0)=m0; 1C :=m(0) =m0

> mass := dsolve({equ,IC},m(t)); mass = m(t) = m0.e™"
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3. To incorporate units into the partial solution specify k, m0 and t in the list:
>Values:=[k=0.000436Unit(1/yr),m0=m0*Unit(kg),t=t*Unit(yr)];

1 . .
Values := {k =0.00436* Um‘{—} m0 =m0 * Unit[kg],t=t* Umt[yr]}
yr
4. Compute the mass m as a function of t alone by evaluating in on those parameters using the eval command:

-0.000436| — |¢[ye]
>eval(mass,Values); m(t[ye]) = m()[kg].e[ LJ g j

B. Defining the period of half-decay of radium
1. Replace mo with m0/2 and t with T in (6):

> equ1:=subs(m(t)=m0/2,mass); equl:= %mO =m0e™"

2. Solve the equation about the period T:
>T:=solve(%,T); T = %

3. Enter the units and value of k:
>Values: = [k=0.000436 * Unit (1/yr)]; Values =k = [0.000436 * Um’{iﬂ

yr

4. Compute the period T using the eval command, evaluate the result and convert the hours into years:
>T:=eval(T,Values); T =2293.577982.In(2)[ yr]
>T:=evalf(%); T =1589.787112[ yr]

6. Conclusion

One of the most important issues students should dwell on when solving applied problems are whether the
required quantity is physical or non-physical and if the unit of the quantity in question is known or not, etc. Any
computation in a specific problem should commence only after all quantities are converted into the right units
according to SI, if no other system of units is referred to explicitly. After solving a specific problem they should do
a check through the physical dimensions of the output quantities. If all is correct, then this is a guarantee of a right
solution. Solving applied problems enhances students’ engineering thought, i.e. their ability to observe links
between Maths and Physics, on the one side, and various technical applications of these sciences, on the other,
also to envisage possibilities for applying this knowledge to practice and to realize scientific ideas on a
practical level.
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PEANU3ALIUA NOPTANOB AUCTAHLUOHHOIO OBYYEHMUA HA OCHOBE
CASE-TEXHONOI'MN METAS

NMoamuna Nsposa, Anekcen Ypesanos, Angpen Xnbi3oB

AHHOmauusi: [lpedcmagneH nodxo0 K €030aHUI0 NpoepaMMHO20 0becneyeHusi, npedHa3Ha4YeHHo20 0N
co3daHuss nopmasnos OUCMaHYUOHHO20 O0bY4eHUs, UHMe2pupoBaHHbIX C UHGOPMaUUOHHbIMU cucmemamu
noddepxku 0bpa3ogamesnibHO20 nNpouecca U ynpasneHus obpasogamesnbHbIMU yYpexOeHusMu. Paspabomka
ocHogaHa Ha CASE-mexHonozuu METAS, opuesmuposaHHol Ha co3daHue adanmupyembix pacnpedeneHHbIX
UHGhOPMaUUOHHbIX cucmeM. BosmoxHocmu 3moli mexHonoeuu obecneyugarom OUHaMUYECKY0 Hacmpoliky
CMpYKMypbI nopmana u pacluupeHue e20 (yHKYUOHambHOCMLU.

Keywords: nopman, ob6pazosamenbHbili  nopmarn, — OUCMAaHUUOHHOE  0byyeHue,  mecmuposaHue,
uHgbopmayuoHHas cucmema, CASE-mexHonoaus.

ACM Classification Keywords: D.2 Software Engineering: D.2.2 Design Tools and Techniques — Compulter-
aided software engineering (CASE); H.3 Information Storage and Retrieval: H.3.5 Online Information Services —
Web-based services; K.3 Computers and Education: K.3.1 Computer Uses in Education — Distance learning.

BBegeHue

3a nocregHee JecATUNETE B CBA3W C LUMPOKWM pacnpocTpaHeHuem ceTh WHTepHeT y ero nonb3oBaTtenei
nosiBUNacL BO3MOXHOCTb ObICTPOro ¥ nerkoro Aoctyna K wHgopmauuu. Kak u3BeCTHO, Chpoc poxaaeTt
NpearnoXeHue, U B CBA3W C POCTOM MOTPebHOCTEN Nonb3oBaTenen B WHGOPMALMW MOSBUIOCH MHOXECTBO
WHTepHeT-pecypcoB. JTo KacaeTcs M obpasoeaTenbHbIX pecypcoB. Co3aaHO MHOMO  06pa3oBaTesNbHbIX
noptanoB, Takux kak ®epgepanbHbli noptan «Poccuiickoe obpasoBanme» (www.edu.ru), Poccuickuin
obpasoBaTtenbHbii nopTan (www.educentral.ru) wpap. Kpome degepanbHbix NOpTanos, cregyeT Takke
YNOMSIHYTb U O nopTanax obpa3oBaTenbHbIX YYPEXAEHWUN, KOTOPbIE, HECOMHEHHO, Npuobpenn B nocneagHee
BpEMS BECOMYI0 porib B cucteme 0Bpa3oBaHuss. ITO KacaeTcsl He TOMbKO JOCTaBKM BaXHOW W OnepaTUBHOM
WHOpMALMN YYeHUKaM, CTyAEHTaM M NPEnoaBaTeNam 3TUX YYPEXAEHNI, HO TaKKe BO3MOXHOCTYU PErncTpaLmum
n paboTbl C MX pecypcamu CTOPOHHMX nonb3oBatenein. Ocobo cnegyeT OTMETUTb NOLAEPMKKY MHOMMMM
YHUBEpPCUTETaMX  BO3MOXHOCTM OMUCTaHUMOHHOTO 0OyyeHus. B pamkax pJaHHoi paboTbl npedcTaBnieHa
TEXHONOmS, KOTopas NO3BONSET YNPOCTUTL 1 aBTOMATU3MPOBAaTh MPOLIECC CO3AaHNS TakuxX NOpTaros.
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MoHATHe 1 yHKUMM NopTana

[ns noBbiweHns a¢hhekTMBHOCTH paboThl yupexaeHuin 0bpasoBaHns HEOBX0AMMO peani3oBaTb ONpeaeneHHy
TEXHONOMYECKYH0 CXEMY PeLLeHNs 3aday CO3AaHNs eanHOTO MHAOPMALMOHHOMO MPOCTPAHCTBA OTPacu, rnbkomn
cpedbl C BO3MOXHOCTBbIO OpraHu3auuu ydaneHHblx pabouux MecT Ans COTPYAHWKOB M mperogaBatened,
yyaLmMxcs U CTYLEHTOB, rae OHU MOrnM Bbl He TOMbKO NOMyvaTb AOCTYN K MH(OPMALMOHHBIM pecypcam, Ho K
BbIMOMHATH TUMOBbLIE OMepaLyy, CBS3aHHbIEe C NOBCEAHEBHOM AEATENbHOCTBID. OTU 3a4ayuu peLalTcs B paMkax
cospanns Web-noptanos, obecneunBaiownx eAnHbIA MeXaH3M JOCTYMa K BHYTPEHHUM U BHELIHUM pecypcam
opraHusaunit yepes MHTepHeT.

lMopTan obecneunBaeT uHMeapauuro NPUIoXeHul u 0aHHbIX W oCmyn K HUM nosib3ogamenell Yepe3 eOuHbIl
uHmepcgbelic 8 coomeemcmsuu C YCmaHOBMEHHbIMU Of11 HUX npagunamu; nepcoHanusayuto paboyeeo
npocmpaHcmea; nybnukayuto, pacnpocmpaHeHue u npedcmaeneHue UHOpMayuU; kameaopusayuto OaHHbIX,
NOMHOMY U PenesaHMHOCMb NoucKa UHGhopMayuu; ynpagneHue 6UsHeC-npoueccamu N KosekmugHyro pabomy;
06pamHyto ca3b U passumue.

OpHa 13 OCHOBHbIX (PyHKUMI nopTana, OTAWYalowmMx ero OT «TpaguumoHHoro» Web-caitta, — uHTerpaums
AaHHbIX, MOMyYaeMbIX M3 PasnnyHbIX MUCTOYHWKOB, W MPUMOXEHWUIA, aBTOMATU3MUPYIOLLMX TUMOBbIE OMnepauuu,
BbINOSHAEMblE nonb3oBaTenamm vepes Web-uHTepdeinc. HeTpuBuanbHOM 3ajayeit SBRSETCA Takke M
obecneyeHne «obpaTHON CBA3M», BO3MOXHOCTM pas3BUTUS NopTana, €ro agantauuu K noTpebHOCTAM
nomnb3oBaTenen N MeHsoWwnUMes ycnosuam. PelueHne aTux 3agay TpebyeT peannsauun COOTBETCTBYHOLLMX
MexXaHW3MOB, B 4aCTHOCTU 0OEecneuMBatoLLMX PeCTPYKTYPU3aLMI0 AaHHbIX W HACTPOWKY MONb30BATENbCKOrO
WHTepdenca, paclumpeHne (yHKUMOHANBHOCTI U BO3MOXHOCTb MHTErpaLuy ¢ BHELLHUMU cucTemMamu. [laHHas
CTaTbs MOCBALLEHA OMUCAHMIO Mpeaiaraemoit aBTopamm TEXHOMOMW CO3AaHUS MOPTanoB, YAOBNETBOPSIOLLMX
nepeyncneHHsIM TpeboBaHusM.

MCHOHb3yeMbIe CTaHAapTbl U TeXHONOIMKU

CASE-mexHonozust METAS

lMpeacraeneHHas pabota ocHoBbiBaeTcs Ha CASE-TexHonorun METAS, kotopas obecneumBaeT paspaboTymnkos
nHopmaLmoHHbIx cuctem (MC) cpeacteamm pecTpykTypusaLmi SaHHbIX, FreHepaLun u HaCTPOMKK UHTepdeiica,
NOAKIIOYEHNS KOMMOHEHTOB, CO34aHHBLIX CTOPOHHUMK pa3paboTyMkamu, a TaKkke CpefcTBaMu PeropTuHra,
ynpaBneHus GusHec-npoueccamut 1 3awuTsl [1].

Cuctembl, cosgaHHble ¢ nomolibto METAS, ocHOBaHblI Ha UHMepnpemayuu MHO20ypOBHESbIX MemadaHHbIX,
OnucbIBalOWMX Mogenb npeameTHoi obnactu (aaHHble, pasmelleHHble B 6ase gaHHbIx UC, ux cTpykTypy W
onepauum, cBszaHHble ¢ Wx 06paboTkoi). Mogenb AaHHbIX Ha J102UYECKOM YpOgHEe MO3BOMSET MOMb30BATENIO
OnepupoBaTh [AaHHbIMM B TEPMMHAX CyLUHOCTEA npeameTHoM obnactu. Mogenb NOTMYEecKoro YpOBHS
oToBpaxaeTcs Ha (busudeckull yposeHb, Ha KOTOPOM OMpedensieTcs NpeacTaBneHne AaHHbIX B TEPMMHAX
Tabnuy B 6a3e paHHbix (B) cuctembl. Cpedcmea pecmpykmypu3auuu NO3BONSIOT AMHAMUYECKM W3MEHSTb
mozent AanHbix B UC. lMonb3aoeamenbsckuli uHmepgpelic (rMaBHOE OKHO UM AEPEeBO MPOBOAHMKA OOBLEKTOB,
npeaHasHa4yeHHoe AN HaBuraumm no obbektam npeamMeTHoW obnactu B COOTBETCTBUW C CYLLECTBYHOLLMMM
MeXZy HUMKM CBA3sMU, (hOpMbl BBOLA-PEAKTUPOBAHUS [aHHbIX) 2eHepupyemess asmomMamudyecku Ha OCHOBE
ONM1CaHHON Moaenu daHHbIX. Kpome Toro, MMeeTcsl BO3MOXHOCTb Hacmpolku uHmepgbelica B COOTBETCTBUM C
noTpeBHoCTAMK NOnb3oBaTeNen. Y nonb3oBaTenen CUCTeMbl UMEETCS BO3MOXHOCTb paboTbl ¢ B[l WC kak B
crangaptHom Windows-uHtepdeiice, Tak n uveped Web-uHtepdeiic. Cpeactea penopTuHra Mo3BONSHT
co3aaBaThb W BbIMOMHATL 3anpockl K Bl v paspabatbiBath WabnoHbI JOKYMEHTOB, rEHEpUPYEMBIX B CUCTEME.
B 6a3y gaHHbix WC MOXHO TaKke MOMECTUTb M LOKYMEHTbl, MOMyyYaemble W3 PasfiyHbIX MCTOYHMKOB B
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pasnnyHbIX hopmatax. yHKUMOHANbHOCTL MC paclumMpsieTcsl Takke 3a CYET CPeACTB NOOKIHOYEHUS HOBbIX
KOMNOHEHMO8 (3NEMEHTOB ynpaBneHust U GuaHec-onepaunit), KoTopble MOryT ObiTb CO3A@HbI CTOPOHHUMM
pa3paboTynkamm B Xofle AKCTyaTaLmmu CUCTEMbI, U CPEACTB YNpaBneHis GU3Hec-npoLeccamu.

Cmandapm IMS Q&TI

CpefcTBa KOHTPONS 3HAHWA SIBNSIOTCS OAHAMM M3 Hauboree BaXHbIX KOMMOHEHTOB NtoGOW CUCTEMbI,
ncnonb3yemoit Ans noaaepxku obpasoBaTenbHOro npouecca. TecTupoBaHMe — OAWH M3 TPaAMLMOHHBIX
CnocoBoB KOHTPONS! 3HaHMIA. B CBSI3W C LUMPOKMM MPUMEHEHUEM TECTOB B TEYEHWE ONIMTENBHOTO BPEMEHMU
HaKOMNMOCh MHOTO MaTepPMasos, KOTOPbIE MOXHO 1 HYXHO 1CMONb30BaTh CHOBA, NEpeaBaTh U3 OOHOI CUCTEMbI
B [pyryto. BcnieacTsue aToro HeOGX0AMMO CTAHAAPTM3NPOBATL CNOcoG NPEeACTABNEHUS U XPaHEHUs TECTOB AN
obecneyeHns MHTeponepabenbHOCTH PECYPCOB, X COBMECTUMOCTH C Pa3fiNYHbLIMU TECTUPYIOLLMMIA CUCTEMAMM.

Hanbonee nonynsipHbIM cTaHgaptom B Poccun M BO BCEM MUPe Ha CEroaHsIUHWA JeHb SBRSETCS cTaHmapT
IMS Q&TI [2, 3]. 3TOT cTaHOapT NPUHAT BCEMW BeAyLUMU NPOU3BOAUTENSMU CUCTEM TECTUPOBAHMS, NOYTYU BCE
OHW 1CNOMb3YKOT ATOT hopmart Ans oOMeHa TECTOBbIMM MaTepuanami, a HeKOTOpble — ANs XpaHeHUst TECTOB
BHYTpM cucTeMbl. B Poccun aT0T cTaHgapT NpUHAT B Ka4eCTBE OCHOBHOTO CTaHZapTa Ans XpaHeHusl TecTOB.
[naBHO ero 0COBGEHHOCTLIO SIBMSIETCS OTAENEHWe OnUcaHUs OT MPefCTaBMEHWs MaTepuarnos, noaaepxka
MepapXMYHOCTW TecTa, MOACKA30K, pPasniyHble BapuaHTbl 06paboTk OTBETOB, pacLUMPEHHbIN HAabop HaCTPOekK
TECTMPOBAHNSA 1 6OMbLLOE KONMYECTBO TUMOB BONPOCOB.

ApxuTeKkTypa UH(HOPMALIMOHHBLIX CUCTEM, CO3AAHHBbIX Ha ocHoBe METAS

TexHonormss METAS  opueHTMpoBaHa Ha co3gaHMe  pacnpedeneHHbiX  MHOPMALMOHHBIX — CUCTEM,
WHTErpUpYIOLWMX TEPPUTOPUANBHO YAaneHHbIE MOACUCTEMbI (4OMEHbI), B3aMMOLEMCTBYIOWME B PasiUYHbIX
pexumax Ha ocHoBe TexHonorum BizTalk Server. Kaxaein jomeH npeactasnsieT coboil npunoxeHne, nMetoLlee
apXUTEKTYPY «KMWEHT-CepBep», paboTailiee ¢ nokanbHoi 6a3oi gaHHbIX. [ns yoaneHHbIX Nonb3oBaTenei
obecneynBaeTcs BO3MOXHOCTL JocTyna k pecypcam MC yepes Web-untepdeiic. ObLas cTpykTypa NoagcuCTeMbI
1 cxeMbl JocTyna nonb3osatenen k pecypcam NC uepes Web-uHtepdeiic nokasaHa Ha puc. 1.

TexHonornss METAS nossonseT co3gaBaTb NPUIOXeHus, obecneynBaolinMe nokanbHbIM NOMb30BaTENsaM
BO3MOXHOCTb paboTbl yepe3 Windows-uHTepdbeic, a yganeHHoim — uyepes Web-untepdpeitc. WHTepdeiic
reHepupyeTcss aBTOMATMYECKM Ha OCHOBE WHQopMauuu, pasmelieHHom B 6ase meTagaHHbix (BM[)
NH(OpMaLMOHHON cucTeMbl. OCOBEHHOCTb TEXHONOTUM — BO3MOXHOCTb HACTPOMKI Ha pasinyHble PENSLMOHHEIE
CYBl, ana kotopbix umetotcs apansepbl ODBC. Hoctyn k B[l ocywectsnsietcs Ha ocHoBe ADO.NET.
CneunanbHo paspabotaHHoe B coOTBETCTBUM C TpeboBaHuaMu TexHonorum BizTalk Server npunoxenue
NO3BONSET OpraH130BaTh B3aMMOLENCTBME MEXAy noacucTeMamm (GOMeHamu), nepegady nHgopmauyum us b
OZHOM NOLCUCTEMbI B APYryK B PasfMuYHbIX PEXUMax M C MCMOMb30BAHWEM Pa3fMYHbIX NPOTOKONOB. [lpu
WHTEerpauum noacuctem TexHonorns METAS nosBonsieT He TONbKO nepedaBaTh AaHHbIE, pasMelleHHble B B[,
HO W TUPaXMpPoBaTb BCE M3MEHEHUSI, BHOCUMbIE B 6a3y MeTafaHHbIX, YTO AaeT BO3MOXHOCTb PacnpoCTpaHsTh
W3MEHEHMs CTPYKTYpPbl JaHHbIX, HACTPOEK MOMb30BATENBCKOTO MHTEPGIENCa M paciuMpeHmnst YHKLMOHAMNBHOCTY.
3TN BO3MOXHOCTW peanuaytoTcs KoMnoHeHTom pennuumpoBarns CASE-cuctemsl METAS.

Pa3paboTaHHas apxuTekTypa MO3BONSET WHTErpupoBaTb aBTOHOMHO —(DYHKLMOHMPYIOLME NPUTIOKEHNS,
MMeLLMe pasnuyHoe HasHayeHue, 0ObeOMHSTb MOAEnMW, paspaboTaHHble AN pasnuuyHbIX NPEeAMETHbIX
obnactent. 3T BO3MOXHOCTU SIBMSOTCS OCHOBOW NS CO3AaHUSI MHTErPUPOBAHHbIX MH(OPMALIMOHHBIX CUCTEM
Ans  0bpas3oBaTenbHbIX YYPEexaeHUt, OObEANHSIOWMX NPUNOXEHUs, NPeAHas3Ha4YeHHble Ans MNOAAEPXKKM
(OYHKLMI ynpaBneHus obpasoBaTenbHbIMM yupexaeHusmm 1 yuebHoro npouecca [4].
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Puc. 1. Cxema B3anmMopeinctaus komnoHeHToB METAS

EduMETAS - cpencTBO aBTOMaTM3aLMmn CO34aHNA NOPTANoOB AUCTAHLIMOHHOrO 00y4eHus

OBblyHO mopTan BkM4YaeT opym M MOAYMM HOBOCTEW, mybnMKauMy [OKYMEHTOB, CCbINOK, NOWCKA,
ayteHTudukaumm un gp. Cuctema METAS no3sonsieT OnMChIBaTb W FEHEpPUPOBATL  4aHHbIE  MOZYIM
eanHoobpa3sHo 3a CYET UCMONb30BAHUS MHOrOYPOBHEBOI MOZENN AaHHbIX. Ha nornyeckoM ypoBHE C MOMOLLbH
CPEeLCTB  PECTPYKTYpu3auuW OnuCbiBaeTcs npeameTHas obnactb B BUAE  COBOKYMHOCTM  CyLUHOCTEN,
npeacTaBnstoLmx 0ObekTbl NpegMeTHOM obnactn, ux atpubyToB W CBA3eM Mexay Humu. Bce onepauuu
COBEPLIAKTCS WUMEHHO C OObekTamu 3TOr0 YpPOBHS. Takum 06pa3om, NOrMYeckuii ypoBEHb MO3BOMSIET
abcTparupoBaTbCA OT CTPYKTYpbl M OCODEHHOCTEA XpaHeHWs AaHHbIX B Tabnuuax pensumoHHbix B[,
Ha npe3eHTauMoOHHOM YpOBHE MeTafaHHbIX OMMCbIBAETCA WHTepdeiAC nomnb3oBaTtens, paboTaiowero ¢
CUCTEMOIA, peanu3oBaHHon Ha base TexHonorum METAS.

B pamkax gaHHom paboTbl paccmaTpuBaeTCs co3haHue noptana, (hyHKUMOHMPOBAHWE KOTOPOro OCHOBAHO Ha
B3aMMOZENCTBUM C NOTUYECKUM YpoBHEM mogenn daHHbix METAS. Takum oBpasom, agMMHUCTPaToOp MOXET
3apaTb CTPYKTYpy nopTana, BXOASLLME B HETO MOAYNM C MOMOLLbK CPEACTB PECTPYKTYpU3aLmm, paspaboTaHHbIX
kak Windows-npunoxerue. Ha ocHoBe co3aaHHO UM CTPYKTYpbI OyaeT reHepupoBaTbes noptan. [Ans pelexus
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370N 3agaum Bbin paspaboTaH KOMMOHEHT, OTBEYaKOWMiA 3a NpeacTasneHue B Web-uHtepdeiice nHgopmaumm B
BMAEe (hOpM MPOCMOTpa/peaakT1poBaHnsa LaHHbIX 06 obbekTax. Kpome TOro, peannaoBaHbl iyHKUMN 3aLuThI,
CO34aHNS 1 BeeHUs y4eTHbIX 3anucen nonb3oBaTeneii noptana, rpynn nonb3oBateneil n ux npas Ha paboty ¢
pecypcamu noptana.

Mcnonb3oBaHue yHMBEpCanbHbIX CpeacTB HacTpoilkm METAS nossonmno cosgate  \Web-npunoxenue,
obnagatowiee rMOKAMM BO3MOXHOCTAMM AMHAMMYECKON PECTPYKTYpW3aLuM noptana M pacluMpeHus ero
(YHKUMOHamNbHOCTK [5, 6]. 3To obecrneumBaeT BO3MOXHOCTb HACTPOMKM NOPTana Ha W3MEHEHWEe YCoBWiA W
noTpeBHOCTV Nonb3oBaTeneit Bo BPEMS ero akcnyatauuy.

MHhopmaLmMOHHbIE pecypcbl MopTana OnUCHIBAOTCS B TEPMUHAaX OObEKTOB mpeaMeTHoW obractu. Kaxabin
0ObeKT oTHOCUTCA K onpeaeneHHomy Tuny. [ns kaxgoro Tuna obbekTa 3agaetcst Habop ero atpubytos, Web-
npeacTaBeHne U npasa nonb3oBaTenel Ha 4oCTyn kK 06bekTam AaHHOro Tuna.

Y nonb3oBaTens ecTb BO3MOXHOCTb COBepliaTb Onepauuu CO3AaHUsi, U3MEHEHWs, YAaneHus SK3eMnsipoB
061bekToB. Bo3MOXHOCTb [OCTYNa nomnb3oBaTenst k 06LEKTy 1 COBEPLUEHUS Hafl HAM OMpefeneHHbIX onepaLuii
onpegensietcs ero npasamu. [paBa nonb3oBaTens Ha OObeKTbl MOryT 3ajaBaTbCsi kak Ans rpynnb
rnonb3oBaTenen, Tak U MHAMBUAYaIbHO.

[ns HaBurauum no pecypcam noptana nonb3oBaTento NPesocTaBnseTcs kapTa cailTa B Buae aepesa 006beKToB
noptana, CTPYKTypa KOTOPOro OMWUCbIBAETCA MeTadaHHbIMU. Kaxabld pasgen calta npeacTaBreH
COOTBETCTBYIOLMM 00bekToM B [fepeBe oObekToB. [lpu BbibOpe BeplwHbl depeBa (pasdena noprana)
oTobpaxaetca nmbo opma pepakTupoBaHus obbekta, nMbo OOKyMeHT. [pu 3TOM pefakTupoBaHue
nHpopmauum o6 obbekte noppasymeBaeT M3MEHeHue ero atpubytoB. Kaxablh aTpubyT npeacTaBneH
HEKOTOPbIM SNEMEHTOM ynpaBnexus. [Ang atpubyta 3aaaeTcs BHELUHWUIA BUA COOTBETCTBYIOLLENO eMy 3fieMeHTa
yrpaBneHns ¥ OnucaHue AEUCTBWA Npu ero u3meHeHun. Pabota ¢ atpubytamu obbekta BbINOMHAETCS
eanHoobpasHo. C Apyrol CTOPOHbI, €CTb BO3MOXHOCTb PacCLUMPEHUs (DyHKLMOHANBHOCTM 3a CHET YBENUYEHUs
Habopa TWNOB aTpubYTOB W 3MEMEHTOB YnpaBneHus Ans paboTtbl ¢ HUMK, YTO obecrneunBaeT HEOBXoaMMYIO
rmbkocTb. Hanpumep, CTaHOBWTCS BO3MOXHOW peanu3auus paboTbl CO CROXHO OpraHW30BaHHLIMM OaHHLIMM
(CbaitnamMu pasnuuHbIX TUMOB, MEpapPXUYECKUMK Knaccudukatopamu unp.). [0ns noBbiweHNs 3PdPEKTUBHOCTM
paboTbl Nonb3oBaTens Ha opMy peaakTUpoBaHNs 06bekTa MOryT ObITb BbIHECEHBI aTPUBYThI CBA3AHHBIX C HUM
00BEKTOB, MOMELLIEHbI CCINKW Ha POANUTENLCKME U A04EPHUE OOBEKTDI.

OpHako paclumpeHne yHKLUMOHANBHOCTM BO3MOXHO HE TOMbKO 32 CYET BBEAEHMS! HOBbIX TWUMOB 3MEMEHTOB
ynpaBneHns. OHO Takke OCYLLECTBRSIETCS MOLAEPXKKoA OuaHec-onepaumii. BusHec-onepauuss — 3T10
HecTaHfapTHast (OTNIMYHAs OT BCTaBKM, W3MEHEHUs!, yaaneHus) onepauus Hag obbektamu, creuudnyHas Ans
KOHKPETHOrO MPUIOXEHUs, ero npeameTHoi obnactu. MopobHble onepauuy MoryT cO34aBaThCsi CTOPOHHUMM
pa3paboTunkammu 1 NOAKMYaTLCS K NOpTany B NpoLecce ero yHKLMOHUPOBaHHS.

Takum o0Gpa3om, pa3paboTumMKy nopTana npeoCTaBNsloTCA BCE BO3MOXHOCTM MO NPOEKTUPOBAHMIO €ro
CTPYKTYPbI 1 HAMOHEHWHO, peann3aLmn HeobXxoanMbIX Ans paboTbl onepaLuil.

Bbiwe 6bino cka3aHo, YTO HeoBXOAMMOW COCTaBHOW YacTbio MOPTanoB AMCTAHLMOHHOTO OBy4YeHWs sBnseTcs
cucTeMa yAaneHHOro KOHTPOMS 3HaHWi, TeCTUPOBaHWSA Monb3oBaTenei. T CPeAcTBa peannsyloTes 3a CHeT
MOAKIIOYEHNS NPUIOXEHNIA, peanuaytowmx busHec-onepauuini Hag obbekTamu, NpeacTaBnAoLLMMIN CoB0I TECTbI
W nonb3oBaTenen noptana (3KcnepTos, OByyalOWMXCH U agMUHUCTPATOPOB — Kaxpas U3 aTux ponen byget
OnMcaHa HUXe).

lMNepeigem K onuMcaHWi NOACUCTEMbI TECTUPOBAHUS NOpTana AMCTaHLMOHHOro obyyeHns EAUMETAS.

ApXxuTeKTypa cucTeMbl TECTUPOBAHUSA

CyvcTema TeCTMPOBaHUS A0MMKHA paboTaTh kak MAHUMYM C TPEMS KaTeropusiMi nonb3oBaTenei:

1. «QKcnepT» — Nonb3oBaTesb, KOTOPLIA C MOMOLLBID CPeAcTB (POPMMPOBAHUS TECTOB CO3AaeT TecT Ans
MPOBEPKN 3HAHWA y4yaLLerocs B KOHKPETHON MpeaMeTHoM obnactu. B kauecTBe SKCmepTa LOMKEH BbICTYMaTh
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YernoBeKk C MefarorMyeckum 1 NpakTUYeckum onbiToM paboTbl B npeaMeTHON obnacTu co3gaBaeMoro Tecta
(Npenopasatens).

2. «Obyyatoyninica» — nonb3oBaTtenb (CTYAEHT, YYallMiccs), KOTOPbIA OCYLLECTBNSAET NPOBEPKY 3HAHWA B
KOHKpEeTHO npegmeTHOM obnactu. HavanbHble TpeboBaHus Ans obyyalowerocs — MUHUMAanbHbIE HaBbIKM
paboTbl ¢ komnbroTepom Yepe3 Windows- unu Web-uHtepgeic.

3. «(AIMMHMCTPATOP» — YernoBeK, KOTOPbIA MPOM3BOAWT HACTPOIKY BCEX MOACUCTEM  CUCTEMbI
AUCTaHLMOHHOTO TECTUPOBAHMS M HECET OTBETCTBEHHOCTb 3a ee PaBoTOCMOCOBHOCTL (paspaboTumk).

[ns Kkaxgon M3 aTUX KaTeropui nonb3oBaTeneil onpeaensioTcs COOTBETCTBYowMe npaBa. O4YeBMOHO, YTO
«3KCMepT» AOMMKEH UMETb BO3MOXHOCTb CO3aBaTh TECTbI, PEAAKTMPOBATb W yAANsTb WX, 3a4aBaTb KpUTEpUN
OLIEHKM, MpoCcMaTpuBaTL M aHanM3npoBaTb pedynbTaTbl TECTUpOBaHUA. «OOyyaloWmiics» He AOKeH UMeTb
[OCTYN K onepauumsiM U3MEHEHUs N MPOCMOTPa TECTa, OH AOSKEH TOMbKO MPOXOAMTb TECTUPOBAHME, BbIOMpas
TWN TECTa U CaM TECT, a Takke NpoCMaTpuBaTh PesynbTaTbl. «AGMUHUCTPATOP» XE LOMKEH UMETb AOCTYM KO
BCEM [JaHHbIM 1 X onmcanusm B B[] Ans noaaepxaHus cucTeMbl B paboToCNOCOGHOM COCTOSIHUM.

Kpome Toro, gns pabotbl nonb3oBaTenen W3 Kaxgon kaTeropum SOMKHbI ObiTb JOCTYMHbLI pasHble CpeacTsa:
«0by4atoLLEeMyCs» HYXHO TOMBKO BUAETb BONPOC TECTA B NPUEMIIEMOM A1 HETO BUAE W BbIOMPATL UMK BBOAWTD
OTBETbI; 3KCMEPTY» HyXHbl CPELCTBA 4151 CO3AaHNS TeCTa U HacTpoilku cnocoba oTobpaxeHns BONPOCOB TeCTa,
(hOpPMMPOBaHMSA 3aMpPOCOB Ha BbIBOA Pe3ynbTaToB TecTupoBaHus u3 B[], a «agmuHucTpaTtopy» — CpeacTsa
KOHTPONS 3a paboToil NONb30BaTENEN B CUCTEME.

Cucmema mecm upoeanus

A

Iloocucmema v
npOUCpbI6aAHUA CucreMHblii AuCIETYED
mecmoe
bl
I'enepaTop IIpourpsiBaTenn AHasim3aTop

~ | 7

TloJib30BaTeILCKUI TUCTIETYEP

Ilonv3zoeamenu

Windows-unrepeiic Web-unrepdeiic

Puc. 2. Cuctema nponrpbiBaHns TECTOB

CornacHo craHgapty IMS Q&TI Tect npeactasnsiet cobomn nepapxnyeckyto CTpyKTypy: niobomn TecT BKoYaeT B
cebs cekumn, CekuMm — BOMPOCHI, @ BOMPOCHI COAEPXaT MH(OPMALMIo, COOTBETCTBYIOLLYID AaHHOMY TuUMy
Bonpoca. B Tect moryT 6biTb BKITIOYEHBI BONPOCHI CREeayoLLMX TUMOB: «Bbibop 0AHOr0 NpaBurbHOrO OTBETA U3
MHOTX», «BblGOp HecKonbkMX MpaBWUnbHbIX OTBETOB», «BBOA C KnaBuaTypbl TekcTa» (B KayecTBe OTBETa
JOmKeH ObITb BBEAEH TEKCT), «BBOA C KnaBuaTypbl Yucnay (B ka4ecTBe OTBETA JOSMKHO ObiTb BBEAEHO YMCNO),
«YCTaHOBIEHWe COOTBETCTBUSAY (YCTaHABNMBAETCS COOTBETCTBUE ANIEMEHTOB U3 ABYX MHOXECTB), «3arnonHeHue
nonen» (3anonHeHWe MpOMyCcKOB B TEKCTE, BMECTO MPOMYCKOB MOTYT BCTaBMATLCS Kak TEKCT, Tak U yucna).
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Momumo CTaHOapTHbIX TUMOB BOMPOCOB, Pe€anu30BaHHbIX B CUCTEME, C NOMOLLbIO CPEACTB PECTPYKTYpPU3aL MK U
NOAKMNIOYEHNA onepauw?l MOXXHO CO3[]aBaTtb HOBbIE TWMbl BOMNPOCOB, 3a4aHuni.

KOMMOHEHT TeCTMpOBaHMS peann3oBaH B BW4E CUCTEMHO-HE3aBMCMMOro MOAYNs [7], KOTOpPbIN OCYyLeCTBRSET
«MpourpbIBaHME» TecTa W NPOBEPKY pesynbTaToB. OTOT MOLYMb BbIMOMHSAET HECKOMbKO PasinyHbIX (yHKLWA,
TakMX Kak MOArOTOBKA [faHHbIX ANS TECTUPOBAHWS, NPOBEOEHWE TECTUPOBAHUS, NMPOBEPKA pe3ynbTaTos,
B3aMMOAENCTBUE C NOMb30BATENEM M CUCTEMON TECTUPOBAHNS, K KOTOPOM OH MOAKITOYEH.

CvcTema npounrpbiBaHust TECTOB BKIKOYAET HECKONbKO MOAYMei. Ee cTpykTypa nokasaHa Ha puc. 2.

Cuctema npowrpbiBaHUsS TECTOB COCTOMT W3 MATW  OCHOBHbIX  MOAYNEW: CUCTEMHbIA  AucreTyep,
nonb30BaTeNbCKU ANUCTeTYep, reHepaTop, NpourpbiBaTenb, aHanuaatop. OHa MCnonb3yeT CBOK NOKanbHYH
0a3y [faHHbIX, 4TO o0becneymBaeT BO3MOXHOCTb WHTErpauun C pPasfuyHbIMKA CUCTEMAMW TECTMPOBAHUS,
noaaepxuaowumu ctangapt IMS Q&TI. BaanmogeicTare ocyulectenseTcs Ha ocHose XML.

Paccmotpum Bonee nogpobHO Kaxablid U3 Mogynen.

OcHoBHas  (yHKUMS nosb308amernibcko20 Oucnemyepa 3akrioYaeTcs B nepeajpecauuy  3anpocos  OT
nonb3oBatens K apyrum mogynam. Monbsosatens yepes Web- unn Windows-uHtepdpeiic B3anmogencteyet
WMEHHO C 3TUM MOZynem, nocbinas 3anpocbl. OTW 3anpocbl JOSKHbI BIMOMHATLCA PasHbIMU MOZYNAMM
cuCTeMbl. B CBA3KM C 3TUM NoOMb3oBaTENbCKUIA AMCNETYEP, NOMYYMB 3anpoc Ha NpefocTaBneHne LaHHbIX WU
BbINOfIHEHWE OMnepauun, aHanu3upyeT €ero W nepeagpecyet COOTBETCTBYHOLLEMY MOAYMO  CUCTEMBI,
BbIMNOMHSIOLLEMY 3anPOLLEHHYI0 DYHKLMIO. [lncneTyep NOAAEPXVBAET CeaHe C NoMb30BaTeNeM 1, NOMy4mB OTBET
OT 3TOr0 MOAy”s, OTNPABMSET NOMb30BATENIO Pe3ynbTar.

OcHoBHas (yHKUMS cucmemHo20 Oucnemyepa 3aKriovaeTcs B nNepeagpecauuu 3anpocoB OT CUCTEMb
TECTUPOBAHUS, B KOTOPYK WHTErpupoBaH MpourpbiBaTenb TeCToB, K ApyruM mogynsam. B 3aBucumoctn oT
napameTpoB 3anpoca Mogyfnb fepeagpecyeT 3anpoc nmbo reHepatopy, mbo aHanwsatopy. [omyunB oT
MOZYNen CUCTEMbI MPOUIPLIBAHUS TECTOB Pe3ynbTaT 3anpoca, CUCTEMHbIA aHanuaaTop BO3BpallaeT ero B
kayecTBe OTBeTa CUCTEME TEeCTUPOBaHMs. ECnn BLINOMHSETCS 3anpoc Ha pesynbTaT TecTUPOBaHMS, TO
CUCTEMHbIN aUCMeTYEp nepeagpecyeT 3anpoc aHanusatopy. Ecnv nepefatoTcs JaHHbIe ANs pasMeLLeHns UX B
B (8 hopmate XML), 3anpoc nepeagpecyeTcs reHepaTopy.

OcHoBHas GyHKUMS eeHepamopa 3aKmioyaeTcs B TOM, 4Tobbl cpopmmpoBath B B[] cnucok monb3oeatenei,
CMMUCOK W OnMCaHus TeCToB, 3aAaTb MOPSLOK BOMPOCOB ANS TECTUMPOBAHWS ONpedeneHHOro Mnonb3oBaTens.
3anpocbl reHepaTop NoMy4aeT OT NoMb30BaTENLCKOTO UK OT CUCTEMHOrO Aucnetyepa. KomaHaa ot CMCTEMHOTO
ancnetyepa [[OMKHA codepxaTb B kadyecTBe napameTpa XML-CTpoky, cogepxallytd ChmMCOK  BCex
nonb3oBaTene, KOTOpble MOryT MPOATW TECTMPOBaHME, CMUCOK BCEX TECTOB C BOMPOCAMW, OMWUCAHHLIMM
cornacHo ctangapty IMS QTI 1.01, a Takke COOTBETCTBUE NONMb30OBATENEN U TECTOB, T. €. KAKOW TECT NS KaKoro
nonb3oBatens A0CTyneH. ECnv aToro COOTBETCTBUS HET, TO CUMTAETCS, YTO BCE TECTbl JOCTYMHbI ANs BCEX
nonb3oBaTerne.

KomaHzb! 0T Nonb30BaTeNbCKoro aucnetyepa MoryT GbiTh creaytowmx hopmaTos:

— ©e3 napameTpoB (B 9TOM Cryyae B OTBET Ha 3anpoc BO3BPALLAETCA CMUCOK Nonb3oBaTeneit u3 Tabnuupl
nonb3oBateneit B BM);

— nepeaaeTcs WAeHTMAMKATOp NoNb3oBaTeNs (B 3TOM Crlyyae B OTBET Ha 3anpoc BO3BpALLAETCS CNCOK
TECTOB, AOCTYMHbIX 3TOMY MOMb30BATENIO);

— nepefaeTtcs MaeHTMUKATOp NOMb3oBaTeNs W MOEHTUUKATOP TecTa (B STOM Cryyae CUMTAETCs, YTO
nonb3oBaTeNb Bbibpan TeCT Ans NPOXOXAEHUS TECTUPOBAHWS M ANS 3TOr0 NONb30BaTenNs reHepupyeTcs
nocnefoBaTeNnbHOCTL BOMPOCOB MCXOAS W3 TUMa (DOPMMPOBAHMS CTIMCKA BOMPOCOB ANst BbIOpaHHOTO
TecTa).

OcHoBHas hyHKLMS npouzpbigamenisi 3akMoYaeTcs B COXpaHEHUM OTBETa Mofb3oBaTens Ha sonpoc B B[l u
Bbljaye emy HOBOro Bornpoca. B napamertpax 3anmpoca K 3ToMy Mogynio 00si3aTenbHO AOIMKHbI ObiTh
naeHTdmKkaTop nonb3oBaTens U ugeHtudukatop Bonpoca. Kpome Toro, moxeT ObiTb 3adaH ele OAuH
napameTp — 3TO OTBET MoMnb3oBaTens Ha Bonpoc (B copmate XML). Ecnn TpeTbero napameTtpa HeT, TO
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CYMTAETCS, YTO 9TO — 3amMpoC Ha Bblgavy HOBOro Bonpoca. B atom cnyvae w3 Tabnuubl Bonpocos B BJ no
naeHTdMKaTopy BOMPOCa M3BMEKAETCH TEKCT BOMpoca, a U3 Tabnuubl nonb3oBaTenien — OnucaHue
nomnb3oBaTens, 1 Mo HeMy OCYLLECTBASIOTCA HEKOTOPble NPOBEPKW: BPEMS BbINOMHEHNS TECTA (He Bbilen nu 3a
npegenbl BPEMEHHOrO OTpeska, OTBEAEHHOTO Ha TeCTWpPOBaHWE), MOPSAOK OTBETA Ha BOMPOC (MOXHO N
AaHHOMY MOfb30BATEN0 OTBEYaTb Ha BOMPOCHI B MPOM3BOMLHOM MOpsAKke) v np. Ecnn npoBepku npoLunu
yCneLwHo, TO TEKCT HOBOro Bonpoca (B hopmate XML) Bo3BpalyaeTcs B ka4ecTBe OTBETA Ha 3anpoc AMCNETYEDY,
WHaYye BO3BPALLAETCS TEKCT, ONUCHIBAIOLMIA MPUYMHY OTKa3a BbIMOMHEHUS 3anpoca. Ecnu xe TpeTuit napameTp
OnpedensieT 3anpoc Ha COXpaHeHWe OTBeTa Monb3oBaTens Ha BOMPOC, TO W3 Tabnuubl Nonb3oBaTenei
W3BNeKaeTCa onucaHue Nonb3oBaTens 1 no HemMy OCYLLECTBASKOTCS HEKOTOPbIE NPOBEPKM, Takue, HanpuUMep, Kak
BO3MOXHOCTb MOBTOPHOrO OTBETA Ha BOMPOC (T. €. MCMpaBfeHUs paHee BBEAEHHOro oTBeta) wnp. Ecrwm
NPOBEPKM MPOLLAK YCrelwHo, To B B[] 3anucbiBaeTcs 3HaYeHWe nepeaaHHoro B KayecTBe napameTpa B 3anpoce
oTBeTa nonb3oBatens. B kayecTse oTBeTa Ha 3anpoc Boaspalyaetcs mbo nycton XML, ecnm 3anpoc BbINOIHEH
MOMHOCTBI, MO0 XML, OnUCLIBAKOLMA MPUYMHY OTKa3a BbIMOMHEHMs 3anpoca, ecn COoXpaHeHue OTBeTa
BbINOMHWTL HE YAanock.

Y aHanuzamopa [Be OCHOBHble (DYHKUMM: MpOBepka pe3ynbTaTOB TECTUPOBAHWS M Bbiaya pesyrbTaTos.
OT nonb3oBaTENbCKOro AuUCneT4Yepa NoCTynaeT 3anpoc Ha NpoBepKy pesyrnbTaToB TECTUPOBaAHMS. B napameTpax
3TOr0 3anpoca AoMmKkeH ObiTb ykasaH WAEHTMGMKATOP NONb3oBaTENs, MO KOTOPOMY OCYLLECTBMSKOTCA BblGOpKa
OTBETOB W MpoBepka pesynbTaToB 3TOr0 NONb3oBaTens Ans BbibpaHHOro TecTa. PesynbTaTbl NpoBepku ans
KaXgoro Bompoca coxpaHsitoTcs B Tabnuue B[l B kayecTBe oTBeTa Ha 3anmpoc aHanu3aTop BO3BpallaeT
KONNYECTBO NpaBUIbHbIX OTBETOB UMW CTIMCOK Nap «HOMep BOMpoca — pesynbTaT NPOBEpPKX 3TOro BOnpocay.

B kauyecTBe 6a3bi 0aHHbIX B HACTOsILLEE BPEMSI MOXKET Mcnonb3oBaTbes mbo Microsoft Access, nubo Microsoft
SQL Server (B yactHoctn, Express Edition). Pesynbtatbl MoryT ObiTb COXpaHeHbl B ¢hopmarte LOKYMEHTOB
Microsoft Office.

3aknouyeHue

B cTatbe npefctasneH noaxod K paspabotke obpa3oBaTenbHbIX MOPTAnoB, OCHOBAHHbIM Ha UCMONb30BAHUM
CASE-TexHonorum METAS cosgaHnst OMHaMMYecKM HacTpauBaeMblX PacnpefeneHHbiX MHOPMALMOHHbIX
CUCTEM W CPEACTB NPOBEAEHMUS TECTUPOBAHMS, pa3paboTaHHbIx cOTpyaHUkaMm AHO «/AHCTUTYT KOMMbIOTUHIAY Y
kadbegpbl  MaTeMaTMyeckoro  0becneyveHus  BbIMUCAUTENbHbIX — cUCTEM  [lepMCKOrO  rocyAapCTBEHHOMO
yHUBEpCUTETa. OTW CpefcTBa MO3BONAKT CO3AaBaTh NOPTanbl, peanusylowpe BCH  (DYHKLUMOHANBHOCT,
HeOOXOAUMYI0 PasfNyHbIM KaTeropusiM Monb30BaTenel, 3a CYeT BOMOXHOCTEN ajanTauuu U pacLuMpeHus
CUCTEMbl AMHAMWYECKW, B XOfe €ee 9KCnnyaTauuu. TexHOrnorus nos3BonsieT HacTpamBaTbCs Ha PasnuyHble
pensumoHHble CYB[], mHterpupoBath reTeporeHHble VIC. Kpome Toro, nomnb3oBaTenu UMEKT BO3MOXHOCTb
pabotatb kak ¢ Windows-npunoxeHnsmm, Tak 1 MCMONb30BaTb BO3MOXHOCTU CETU MHTEpHET, nonyyas 4OCTyn K
pecypcam noptana yepe3 Web-uHtepdeinc.
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CBepeHua 06 aBTopax

Jlrodmuna Jsdoea — Mepmckuli 20cydapcmeeHHb Il yHusepcumem, 3agedyrouiuli kaghedpoli
Mamemamu4ecko20 obecneyeHus gbiMuciumernsHbix cucmem; Poccus, 2. Mepms, 614990, yn. bykupesa, 15;

e-mail: cs-psu@mail.ru

Anekceli Ype3sanoe — lNepmckull 2ocydapcmeeHHs Il yHusepcumem, cmydeHm mMagucmpamypbi kagedps!
Mamemamu4yecko20 obecnedeHus 8biMucIUMenbHbIX cucmem; Poccus, 2. Mepmb, 614990, yn. bykupesa, 15;
e-mail: andrew_khlyzov@mail.ru

AHOpell Xnbi30e — [lepmckuli 20cydapcmeeHHb Il yHUgepcumem, accucmeHm kaghedpb! MameMmamu4ecko2o
obecneyeHus ebiHucIuUmMenbHbIx cucmem; Poccus, 2. MNepmb, 614990, yn. bykupega, 15; e-mail:
andrew_khlyzov@mail.ru

CETEBOM TECTUPYIOLLMA KOMNNEKC NS ANEKTPOHHOIO OBYYEHUS

Buburynb TypkneHb6aeBa

AHHOmauyus: Akmayckuli 2ocy0apcmeenHbiti yHugepcumem um. LU, EceHosa ucnbimeigaem Heobxodumocme
8 ahhekmusHOU asmomamusayuu npouecca KOHmpPOIsa 3HaHull cmydeHmos. lpoepammbi i n0G20mosKU U
nposedeHusi NPoBePKU 3HaHUl cmydeHmos, 0byyarWuxcsi 8 31eKMPOHHOU (hopMeE, UCNONb3yeMble 80 8peEMS
ceccull Ha npomsxeHuu psda nem, xopowo cebs 3apekomeHdosanu. OOHaKO He 8Ce OHU omeeyarm
cospeMeHHbIM  mpebosaHusM  0bpazosamesibHo20  npouecca.  PaspabomanHbili 8  yHUBEpcumeme
mecmupyrowuli KoMniexkc no3gosnsem obecneyums pabomy 8 cemu, 06be0UHUB8 KOMNbIOMEPbI yHUBEPCUMEMa,
ymo O0aem G03MOXHOCMb yOaneHHO 3anyckamb Mecmbl Ha KOMnbromepax cmydeHmos u asmomMamu4ecku
nony4yame pe3ynbmambl mecmupogaHus. [lpospamma peanusyem 803MOXHOCMb UMnopma u 3kcnopma
OaHHbIX U3/8 dokymeHm 6 hopmame MS Word ¢ coxpaHeHuem hopmamupogaHus mekcma (Hadyepmanue,
pa3mepbi U ygema wpughmos), emMecme ¢ unaCMpayusmu u opmynamu. Homepa eonpocos u eapuaHmbl
omeemos cry4aliHb! u He nogmopsmcs. 1o XxenaHulo mecmupyemoz0 npoepamma ebidaem anesnnayuoHHbIU
nucm. PaspabomaHo HECKOIIbKO asmoMamu3upo8aHHbIX paboyux mecm: cmydeHma, npenodasaments,
aK3ameHamopa.

Knroyeeble cnoea: cemesoll mecmupytowuli  KOMNIexKc, aemomamu3uposaHHoe pabodee mecmo,
UHGhOPMaUUOHHO-KOMMYHUKAUUOHHbIE MEXHOM02UU, anenIsiyUOHHbIL ucm, UMNOPM U 3Kcnopm OaHHbIX U3/8
dokymeHm g popmame MS Word, apxugayus u pasapxusayus hatina mecmos.

BBepeHue

B cBoeM nocnaHum k Hapogy KasaxcraHa «HoBblii KazaxcTaH B HOBOM Mupe» (AcTtaHa, 28 despans 2007 roaa)
MpeangeHt Pecnybnukn KasaxctaH H.A. Hasapbae ocoboe BHumanue ygenun npobneme obecneveHus
ka4yecTBeHHOro obpasoBanus. CerogHs ¢ yBEPEHHOCTBI0 MOXHO CKasaTb, YTO JOBMTLCS peLleHns 3ToN 3agayn
BO3MOXHO METOLOM aKTWBHOTO BHeApeHWss B y4eOHbIA MPOLECC COBPEMEHHBIX WMH(OPMALMOHHBIX W
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KOMMYHUKALMOHHBIX TEXHOMOTMIA, JOCTaBNss KaYeCTBEHHble, BOCTpeOOBaHHbIE 3HaHWS B CaMble OTAaneHHble
PETUOHBI.

Pa3BuTve Hallero rocyaapctBa HEBO3MOXHO paccmatpuBaTb ©e3 yCWneHus uHTerpauun WHGOPMaLMOHHO-
KOMMYHUKaLMOHHbIX TexHonoruin (VIKT) B cdepy obpasoBaHus, B YaCTHOCTM B Chepbl CPEAHETO U BbICLIErO
NpoteccoHanbHOr0  06pa3oBaHus, KOTOpPble SBMSIOTCA OCHOBHbIMM - 3BEHbSIMM  MOMYYEHNS rpaxgaHamu
KasaxctaHa 06pa3oBaHWs, COOTBETCTBYIOLIErO BbICOKUM MMPOBbIM CTaHaapTam. Paclwupenue obnactu
NCMONb30BaHNS  MH(POPMALMOHHO-KOMMYHUKALMOHHBIX ~ TEXHONMOMMA B (POPMMPOBAHWN  HALMOHANBHOMO
WHTENMEeKTyarnbHOro NoTeHLMana — O4NH U3 rmaBHbIX NPUOPUTETOB.

AKTayCKWi rocyAapCTBEHHbIN YHMBEpCMTET umenn LLaxmapaaHa EceHoBa pacnonoxeH B pernoHe, rae GypHoiMu
TeMnamyW pa3BMBalOTCA HedhTerasoBas OTpachb, NPEAnPUATUS  SHEPreTwku, HemTAHOM U aTOMHOW
MPOMbILUMEHHOCTU. [TpUBIEYEHNE MHOCTPAHHBIX MHBECTULMIA NMOCTABUIO Mepes YHMBEPCUTETOM 3ajady CTaTbh
BEAYLMM Hay4HbIM 3BEHOM W Y4ebHbIM LIEHTPOM NO MOATOTOBKE BbICOKOKBANMU(ULMPOBAHHBIX KagpoB B
3anagHom pervoHe KasaxcraHa.

[MaBHOe CTpaTerMyeckoe HanpaBfieHMe YHMBEpPCUTETA — BbICOKOE KavecTBO 00pa3oBaHWsl, LOCTUXEHME
KOTOPOro 3aBWUCUT OT NPaBUBHON 1 PaLMOHANBHON OpraHm3aLuy y4ebHO-MeToanYeCcKon paboTbl, MaTepuanbHo-
TeXHU4eckoro obecneyermns yyebHoro npouecca. CpeacTBa TENEKOMMYHVKALMIA N KOMMBIOTEPHbBIE TEXHOMOMMM
paccmMaTpuBaOTCA YKE He TOMbKO Kak CPeacTBa MH(OPMALMOHHOM NOAAEPXKN y4ebHOro npouecca, HO W Kak
Ba)XHbI MHCTPYMEHT cneumanucTta noboro npoduns B ero byayLiein npotheccoHanbHon AesTenbHOCTY.

OcHoBHas YacTb

B nocnepgHue rogel BO3HWKNA KOHLENUMS pacnpefeneHHbIX CUCTEM YNpaBeHus, B KOTOPbIX NpeaycMaTpruBaeTcs
nokarbHas, JOCTaTO4HO MOMHAs U B 3HAYNTENLHOM Mepe 3akoHYeHHast 0bpaboTka MHOPMaLMKM Ha Pa3YHbIX
YPOBHSX Mepapxuun. B aTux cuctemax opraHu3yeTcs nepefava CHU3y BBEPX TOMbKO TOW YacT MHopMaLmK, B
KOTOpOW MeeTcs NOTPeBHOCTL Ha BEPXHWX YPOBHAX. MpK 3TOM 3HauMTEenbHas YacTb pes3ynbTaToB 06paboTky
WHOPMALMN 1 UCXOAHBIE AaHHbIE AOIKHbI XPAHUTLCS B NOKasbHbIX 6aHkax AaHHbIX.

Ona peanusaumv maeu pacnpepeneHHoro ynpasneHust noTpeboBanoch CO3fgaHue [N Kak4Ooro YPOBHS
YNpaBneHns U KaXOoM nNpedMeTHOM obnacT aBTOMaTWU3MpoBaHHbIX pabounx mect (APM) Ha 6Gase
npogeccroHarnbHbIX NepCoHanbHbIX KoMNboTepoB. Hanpumep, B cepe obpasoBaHusa Ha Takux APM MOXHO
OCYLLECTBASATb MOAFOTOBKY TECTOBbIX 3afaHuil, TecTUpoBaHWe W cBop ero pesynbTaToB, CO34aHWe U
pegakTMpoBaHue BegomocTen. [na kaxgoro obbekta ynpasneHws Heobxogumo npepycmatpusate APM,
COOTBETCTBYIOLUME WX 3HaueHWto. OpHako npuHUMnbl co3daHus nobeix APM  gomkHel ObiTe  0Bwmmm:
CUCTEMHOCTb, MMBKOCTb, YCTOMYMBOCTb, 3CDEKTUBHOCTD.

CornacHo npuHumny cuctemHocT, APM cnegyeT paccmatpuBaTb Kak CUCTEMbl, CTPYKTypa KOTOPbIX
onpegenseTcs PYHKLUMOHaNbHbIM Ha3HaYeHNEM.

MpuHUMAN  TMOKOCTM 03HA4YaeT nNpUCNOCOBNEHHOCTb CUCTEMbl K BO3MOXHbIM NepecTpoiikam bnarogaps
MOZYNBHOCTM NOCTPOEHWS BCEX NOACUCTEM U CTAHAAPTU3ALMM UX SNEMEHTOB.

MpUHUMN YCTOMYMBOCTM 3aKMOYaeTcs B TOM, yT0 cuctema APM [omkHa BbINOMHATL OCHOBHbIE (DYHKLMK
HE3aBMCUMO OT BO3AEMCTBUS HA HEe BHYTPEHHUX W BHELUHMX BO3MYyLLAKLWWX (hakTopoB. MHbIMKM crnosamu,
Henonagkv B OTAENbHbIX YaCTAX CUCTEMbI AOIMKHbI BbITb NETKO YCTpaHsieMbl, @ pabotocnocobHoCTb — BbICTPO
BOCCTaHaBNMBaema.

Paspabotka nporpammHoro obecrneyeHnst SBMSIETCA O4YEHb COXHbIM, TPYAOEMKMM W LOPOrOCTOSLLMM
npoueccom. Bo Bpemsi pa3paboTku TECTUPYIOLLEro KOMMMeKca MPUMEHSNCL NPUHLMNLI  paspaboTku
npunoxenuin «Microsoft solutions framework», coagaHHbIx koprnopaumen Microsoft. B ctaguu aHanmsa (puc. 1)
paccMaTpuUBanMCb Pa3NNYHbIE aNbTEPHATVBLI TEXHOMNOMMYECKOW Mofenn, rAe Bblbupanuch nnatdopma,
cuctema paspabotks nporpammHoro obecnevenus. Pesynbratamm asbl aHanmsa crtanu  opobpeHHas
KOHLeNLms 1 obLynin nnaH pa3paboTku TECTUPYIOLLEro KOMNeKca.
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Bemyck
CTABMJIN3ALIUST AHAJIN3
3aBepuienue Onodpenne
Da3na0OTKH KOHIEeNIHH
\
PA3ZPABOTKA
Onodpenne

IUIaHA IIDOCKTA

Puc. 1. Ctagum pa3paboTku nporpammHoro obecneveHns

B cTagum npoekTMpoBaHWs pa3BuBanach BblOpaHHAs anbTepHaTBa M OblMO AOCTUTHYTO COrfalleHne no
[ETanbHOMY NnaHy NpoekTa paspaboTku TECTUPYIOLLEro KOMMIEKCa.

I'IporpaMMleOBaHme, T. €. HenocpencTtBeHHOe HanucaHwe koda MNpPorpaMmHOro obecneveHnss N 0ObekToB
A0CTyna K AaHHbIM, Bénacb B CTaguun p83p860TKM, pesynbtaTtomM KOTOpOl71 ABNAETCA NnporpaMmmHoe obecneveHne.
OpgHako nporpammMmHoe obecneyeHne He MOXeT ObiTb WMCMOML30OBAHO Ha NpakTuke, noka B Te4YeHne Ctaguu
CTa6VIJ'IVI3aU|I/IVI nonb3oBaTten nporpaMmm He BbIABAT BCE BO3MOXHbIE oLmnbKM B pa60Te N NHXEeHep-nporpaMmMmncT
He Ucnpasut nx.

M Tombko nocre HecKoNbKWX WTepauui CTaguii aHanusa, MpOeKTUpPOBaHUsS W pa3paboTku CTAHOBMUTCS
BO3MOXHbIM NEpexoz K CTaauu Bbinycka 1 BHEAPEHUS NPOrpamMMHOro obecrneyeHus.

B npon3BogCTBEHHON apXUTEKTYpe TECTUPYIOLLEro KOMNMeKca B MOHATUN NepcnekTuBbl BusHeca UMeeTcs B BUAY
KOHTPOMb 3HaHWI CTYAEHTOB BO BPeMS Y4ebHbIX 3aHATUMI M 3K3aMeHOB. B kayecTBe MpUNOXEHWS BbICTynaeT
nporpammHoe obecneyeHne TecTupyroLLero komnnekca. MHgopmalmen criyxat TecToBble 3adaHns, BEGOMOCTY,
CMUCKW CTYZEHTOB, AMCLUMNAWH, NpenodaBaTtenel u ap. B TexHonoruu Mcnonb3ytoTcs KOMMbIOTEPLI, NoKanbHas
CeTb W NpUHTEpBLI (pUc. 2).

KOHTpOMb 3HaHwii 1 3 «KPEOWUCT» 2 WHdopmauus
CTyOeHTOB BO BpemMA I'IporpaMMHoe TecToBble 3a4aHugd,
y‘-IeGHbIX 3aHATUN U \17 obecneveHne BeAOMOCTU, CNUCKN
3K3aMeHOoB \ TecTupyrwwero CTyOeHTOB, OUCUUNIINH,
KOMIMIeKkca nperlo,anaTenel?l nap.
1 TexHonoruu

KomnbtoTepbl, nokanbHas ceTb, NPUHTEpbI

Puc. 2. nepCI'IeKTVIBbI I'IpOI/I3BO,L'J.CTBeHHOI7I APXUTEKTYPbl TECTUPYHOLLEro KOMMNNeKca.
BusHec, npunoxexue, MH(bOpMaLU/IFI M TEXHOMOrnA

Ocoboe BHUMaHWE yaensanocb TpeboBaHNMO OTHOCUTENBHO YPOBHS 3aLLMThI MHGOpMaLMK. 3awimuTa MHgopMaLmm
[OMKHa BbITb MHOrOYPOBHEBOW: (PM3MYECKMIn AOCTYN K (harnam, onepaumoHHbiM cuctemam (OC), 6ase gaHHbIX
W npunoxeHuto. MepBbIi YpOBEHb NpeanonaraeT, YTo MOMb30BaTeNW He AONYCTAT hu3uyeckoro ocTyna
HECaHKLIMOHMPOBAHHbIX J1L, K CBOUM (haiinam.



164 Second IYntenrnational Co-nd'r'_h.ence “Modenn (c-) Leanning_" 2007

Ha yposHe OC MOXHO NpuMeHsiTb npaBa fdocTyna Kk dannam u encryption dainos (soamoxHoctn NTFS).
3awuTa Ha ypoBHe 6a3bl AaHHbIX O3Ha4aeT, 4To hairbl 6a3 AaHHbIX 3aKPbITbl NAPONEM M 3aLUCPOBAHDI.
Camblit nocriegHuin ypoBeHb 3allUTbl — 3TO 3alyWTa Ha YPOBHE MPUNOXEHUs. Bce npaBunbHble OTBETH
3alUMPOBLIBAITCS, W B 3alUMPOBAHHLIA TEKCT BCTABMSETCA CryyaliHbiM 00pasoM CreHeprpoBaHHLIN,
TULIEHHbIA CMbICNA TEKCT. ATO 3HAYNUTENBHO YCMOXHAET, AenaeT NoYTU HEBO3MOXHBLIM NPOLECC paclungpoBKA
UCXOJHOTO TeKCTa A5 B3nomLuuka. Ho Aaxe ecri 3noyMbILLNEHHUKY YAAcTCA y3HaTb NpaBurbHbIE OTBETHI, 3TO
okaxeTcst 6ecronesHbIM, T. K. BO BpeMs TECTOB BCE BOMPOCHI 1 OTBETHI BbIBOAATCA B CIy4YailHOM BUAE.

TeCTI/IpyFOLLI'VIVI KOMMNJIEKC COCTONUT N3 CreaYyLWNX aBTOMaTU3NPOBaHHbIX pa60t4|/|x MECT:

APM cTygeHTa — nporpamMma «3anyck TECTOB», KOTOpasi NpedHasHaveHa 4ns CTyAeHTa BO BPEMS Caayu
TECTOB, W MporpaMma «AreHT CTyAeHTay», OCYLIeCTBNALWan (YHKUMM TECTUPYIOLLEro KOMMnekca B
NOKanbHoi ceTy;

APM npenopasatens — nporpamMma «Pefaktop TecToB», rge CO34aloTcs annbl TECTOB € TECTOBLIMM
3aaHusMK;

APM 3k3ameHaTopa — nporpamMma «JK3amMeHaTopy», KoTopasi NpuMeHsieTcs Ans gobasnexus (ainos TeCToB
Ha cepBep TECTOB, 3arycka TeCTOB Yepes NoKamnbHYlo CeTb Ha yAarneHHbIX KOMMbITepax CTyaeHToB, cbopa
pe3ynbTaToB TECTOB, @ Takke (HOPMUPOBAHUS BELOMOCTEN.

TecTupyroLmMin KOMNMEKC peLaeT cneaytoLme 3agaym:

pefakTnpoBaHue AaHHbIX NO CTyAeHTaM, cneynanbHOCTAM, AUCUUNIIMHAM, NpenoaBaTenam,

COCTaBMneHWe TECTOBbIX 3afaHuii C HEOrPaHWYEHHbBIM KONMYECTBOM BOMPOCOB C BO3MOXHOCTBH) apXvBaLuu v
pasapxvBauun (ainnos TECTOB;

peanu3als BO3MOXHOCTY MMMOpPTa W 3KCNopTa AaHHbIX U3/B JokymeHT B chopmate MS Word ¢ coxpaHeHnem
hopmMaTMpOBaHUs TekcTa (HayepTaHue, pa3mepbl W LBeTa LWPWUGTOB), BMECTE C WUNMIOCTpaLUMSMUA K
opmynamu;

3anycK TeCTOB YAANeHHO 13 cepBepa TECTOB UM NOKAMbHO C KOMMbIOTEPOB CTYAEHTOB;
oToGpaxeHre HOMEPOB BOMPOCOB 1 BApUaHTOB OTBETOB CIy4aitHOe U HEMOBTOPSIOLLEECS;

cbop haiinoB TECTOB M pe3ynbTaToOB TECTMPOBAHWS Ha CepBepe MO NOKANbHOW CETU, PeAaKTUpOBaHWE M
neyatb NPOMEXYTOYHbIX PEMTUHIOB, BEAOMOCTEMN;

nony4yeHune CTaTUCTUYECKON I/IH(*)OpMaLI,VIVI oT (baﬂnos pesynbTatoB TECTUPOBaHMA O KONU4YecTBe
NpaBuibHbIX U HEMPABWUITbHBIX OTBETOB MO BOMNPOCAM,

BblAa4a anenndaunoHHOro sincra.

TeCTI/IpyFOLLI'VIVI KOMMNJIEKC TaKXKe OTBEYaeT CreayroLnm Tpe6OBaHVIFIMI

NPOCTOTA MCMOMb30BaHMS — Y CUCTEMbI UHTYUTUBHO NOHSTHbIA MHTEPIENC;
HaAEXHOCTb MPUIOKEHUS — He JONyCKaeTcs NoTepst AaHHbIX BO BPEMS MOAFOTOBKW 1 NPOBEAEHNS TECTOB;

COXPaHHOCTb WHGOPMaLMK — B CUCTEME €CTb BO3MOXHOCTb BOCCTAHOBNEHUS 6asbl JaHHbIX U3 apXMBHbIX
Konui;

NHGOPMALMOHHAS 3aLUNTa — B CUCTEME 3a5I0XEHbI BO3MOXHOCTY, NPENATCTBYHOLNE HECAHKLIMOHUPOBAHHOMY
[ocTyny;
ayTeHTUMKaLMS NONb3oBaTENem — TECTbI OTKPLIBAKTCS TOMBKO MO NapOnto;

XpaHeHue MHopMauun B 3alMcpoBaHHOM BiAe — Maponu nperogasaTeniel W npaBurbHble OTBETHI B
TECTOBbIX 3afaHUSIX;

pabota cuctembl npoxoanTt Ges cOoeB W 3adepxek B 3aBUCHMOCTH OT KOHGMIypaLyi KOMMbIOTEPOB W MpU
CcOBMIOAEHNM YCIIOBUI SKCMNyaTaLm.
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Mporpamma «PegakTop TeCTOB»

lMporpamma «Peaaktop TecToB» NpeaHasHayeHa ANs pefaKkTMpOBaHUs TECTOBbIX 3adaHun B (paine Tecta. B
9TOi nporpamMme €CTb BO3MOXHOCTb MMMOPTA M 9KCMOpTa TECTOBbLIX 3adaHui B hann Tecta M3 (pansios B
cdopmate MS Word.

Y nporpammbl «Pefaktop TECTOB» WHTYMTMBHO MOHATHLIN WHTEpdieic. Bo Bpems paboTbl ¢ nporpammon B
3arornoBKe M CTPOKE COCTOSHWA NOSBASETCS TEKCT, KOTOPbIN YKa3biBaeT NOMb30BATENI, YTO AenaTh AanbLue, 4To
CYLLECTBEHHO 0bneryaeT usyyeHue nonb3oBatenieM paboTbl C NPOrpaMMoi.

B nporpamme «Pepaktop TecTtoB» MOXHO co3gatb hain Tecta (.FLT). B uensx wHgopMaumnoHHON 3auThl
hain 3akpbIT napornem npenogasartens (Toro, KTO co3dan 31oT hain). Maponb u BCe NpaBuUibHLIE OTBETHI
BHYTpY paina 3angpoBaHbl.

MporpaMmbl «3anyck TeCTOB» U «AreHT CTyAeHTa»

Mporpamma «3amyck TecToB» NpedHas3HayeHa [Ons 3anycka TECTOBbIX 3adaHuii M3 hainna TecTa W BbiBoAa
(haina pesynbTata TECTUPOBAHMSA. YacTbio 3TON Nporpammbl SBASIETCS CEPBUC «ATEHT CTyAeHTa», KOTOPbIN
CKaHUPYeT crneumanbHylo nanky Ha Hanuuve anna-coobLyeHns Ha 3anyck TecTa. Y mporpammbl «3amyck
TECTOBY» MHTYUTUBHO MOHSATHbIA MHTEpdenc. Bo Bpems paboTbl ¢ nporpaMMoi B 3arofoBKE 1 CTPOKE COCTOSIHUS
NOSIBNIAETCS TEKCT, KOTOPbIA YKa3biBaeT MOMb30BaTento, YTo AenaTtb Aarblue, YTo CYWEeCTBEHHO obnervaet
0by4eHune pabote ¢ nporpamMmon.
lMporpamma «3anyck TeCTOB» MCMOMNb3yeTCs B ABYX CLEHAPUSIX:

1. lokanbHbIN 3anyck.

2. Y{aneHHblIi 3anyck.
Bo Bpems TeCTMpoBaHMs CTyAEHT MOXET CBOOOAHO MepemelyatbCs MO BOMPOCaM, T. €. MOXET MponyckaTb
BOMPOChI, Ha KOTOPbIE 3aTPYOHSETCH OTBETUTL Cpasy, a 3aTeM CHOBA K HUM BEPHYTHLCS.
TectupoBaHue 6ygeT 3aBeplUeHO MO ABYM Chydvasm: BPEMS TecTa UCTEKNO MM CTYAEHT Haxan Ha KHOMKY
«3aBepLwmTb TecT». llocne 9TOro nporpamma «3amyck TECTOB» NpoaHanuaupyeT BCe OTBETbI CTYAEHTa,
COXpaHMT (haiin pesynbTaTa TECTUPOBAHWS, a Takxe UMNOPTUPYeET Bce AaHHble B MS Word.

Mporpamma «3k3ameHaTop»

Mporpamma «Jk3ameHaTop» NpeAHasHaveHa Ans 3anycka TECTOB Ha KOMMbloTepax CTyAeHToB, cbopa dannos
pe3ynbTaToB TECTUPOBAHWS U COCTaBMEHUS BELOMOCTEN.

3aknioyeHue

HoBble MHGOPMALMOHHbIE 1 KOMMYHUKALIMOHHBIE TEXHONIOMM UMEIOT NOTEHUMAN ANs TOro, YToBbl NPeanoXuTb
GesrpaHiyHble BO3MOXHOCTM BceM OOLeCTBaM W MHOMBWAAM AN anbTePHATUBHOTO W 3adacTylo Gonee
[ELLeBOro A0CTyna K MHchopMaLmy.

Bymet nu 3TOT noTeHUMan MCrnonb3oBaH B MONMHOA Mepe, 3aBUCMT OT MHOXecTBa (hakTopos. [TOMMMO
WHBECTULMIA B 0Opa3oBaHie M NepeHoca TEXHOMOTUA OrPOMHOE 3HaYeHWe MMEET PacLUMPEHUE BO3MOXHOCTY
niofei  UCnonb3oBaTb  MHAOPMALMOHHbIE,  KOMMYHWKALMOHHbIE M 0Opa3oBaTenbHble  TEXHOMOrUM.
Mcnonb3oBaHue aTUX pa3paboToOK 3aBMCMT Takke OT CO3[AaHMS COOTBETCTBYHOLEA 3aKOHOMATENbHOW,
aAMUHUCTPATMBHOM Cpefbl UM yCTpaHeHus 6apbepoB W OrpaHMYeHMid. JWWb Mpn  3TUX  YCrOBUSIX
NH(OPMALMOHHOE OBLLECTBO PacKpOeT CBOW MOTEHLMan W AOCTUTHET 3aBEepLUaLOLLEN Lenn — NPenoCTaBeHst
BCEM rpaxgaHam BO3MOXHOCTI CBOGOAHOIO JOCTYNa K 3HAHWSIM W WX UCTIONb30BAHMS.

Ha ocHoBaHWW 3TOTO MOXHO CAEnaTb BbIBOL O TOM, YTO BaXHEMLLEN LEenbio 06pa3oBaTesibHbIX YYPEXAEHUN,
obragalwmx pasBUTLIMU  UHGOPMALUMOHHBIMU U TENEKOMMYHWUKALMOHHBIMU -~ TEXHONOTUAMM, — SBMSETCS
BHeapeHue WHTepHeT-006y4eHms, KoTopoe MOrmo Bbl MPEeKpaTUTb «YTEYKY YMOBY» HE TOMbKO M3 rOCyaapcTBa, HO U
13 «MarbIX rOPOLOBY» B CTONWYHbIE MEranonuchl, COXpaHuB TeM CaMblM Kaapbl Ans nocreayoLero passutus.
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INutepatypa

YyebHbiit kypc MCSD. MpuHLmMnbl NpOeKTMPOBaHWS 1 pa3paboTkn nporpammHoro obecnevenus (Microsoft Press, 2000).
A3bik nporpammupoBanmns Microsoft Visual Basic 6 SP6, cnpaBoyHble Matepuansl MSDN: http://www.microsoft.com/msdn
A3bik nporpammupoBanms Auto It X B nHtepdeiice ActiveX/DLL, COM: http://www.autoitscript.com/autoit3

CkpunTbl B s13bike VBS, 3anyckaemble B cepepe cueHapue Windows: http:/msdn.microsoft.com/code/list/winscripting.asp
YcTaHoBouYHas cuctema ans cuctemubix pannos Wise Installation Master 9: http://www.wise.com

Microsoft Visual Basic 6.0 Programmer’s Guide (Microsoft Press, 1998).

Desktop Applications for Microsoft Visual Basic 6.0 (Microsoft Press, 1998).

Mastering Enterprise Development Using Microsoft Visual Basic 6.0, Microsoft Mastering Series Group (Microsoft Press,
1998).

CeepneHue 06 aBTOpE

TypkneHbaesa bubueynb XanapoeHa — Akmayckuli 2ocydapcmeeHHb Il yHugepcumem umeHu L. EceHosa,
3asedyrowas kaghedpol 8bMUCIUMETBHOU MEeXHUKU U npoepaMMHo20 obecneyeHus, kaHOudam (hu3uKo-
MamemMamudeckux HayK, hpogbeccop; Pecnybnuka Kaszaxcman, 130000, 2. Akmay, 14 MKpH., 30. 50;

e-mail: bipan@mail.ru

ANEKTPOHHBLIE CPEACTBA YYEBHOIO HASHAYEHWUA NMPU NPOBEAEHUA
(U3YYEHWUW) TEXHUYECKUX AUCLIUNIUH B YHUBEPCUTETAX

puropuit bonko, Hukonan 3otos, Muxamn Monyakros, AnekcaHap PeBuH

AHHOMayus: B Hacmosiwee epems 8 y4ebHbIl Npouecc 8y308 8Ce aKMUBHEE BHEOPSIOMCS 3/1EKMPOHHbIE
cpedcmea 06y4yeHuUs. MHmepec K Hum 06ycrogreH Hanuduem 8 y4ebHbIX 3ase0eHUsiX 3a04HOU hopMbi
no020moeKU cneyuanucmos U akmueHbIM 8HeOpeHUeM AUCMaHYUOHHO20 0BY4YeHUS], NO3BONISHOWE20 8 WUPOKOU
Mepe ucnonb3o8amb PasfudHbIe 3MeKMPOHHbIE NPOOYKMbI U 8CEMUPHY0 cemb MHmepHem. B yacmHocmu, npu
U3YYeHUU MexHUYecKux OUCUUNIUH C NOMOWbK KOMNbIOMEPHOU MEXHUKU 803MOXHa NPe3eHMayusi CIoXHbIX
mexHuYeckux ycmpoticme nocpedcmeom npedcmagneHus ux cxem, chomoepagpull u cMOOenUPOBaHHbIX
pearnbHbIX Npoueccos, npomekalwux 6 OaHHbIX Yy3nax U MexaHusMax, Ymo 3HayumenbHO obrez4yaem
NOHUMaHUe U yC80eHUE U3y4aeMo20 Mamepuarna.

Knioueebie cnoea: mexHuyeckue OUCUUNIUHbI, 3/TEKMPOHHbIE YYeBHUKU, npozpamMHbie NPOOyKMbI,
yHUBEpCasbHble MOOENUPYIOUWUE Npo2paMMHble CUCMEMbI, cpedcmea NPOSEPKU U OUEHKU yPOBHS 3HaHUU,
CNPasoyHO-06y4aroUiUe CUCMEMbI.

Kak 13BECTHO, CHWKEHME WMHTEpEeca K BO3MOXHOCTAM «MalunHHOrO obpasoBaHusi» B 1970-e Ir. Gbino, B TOM
yucrie, 0OYCrOBNEHO HEXBATKOM M HECOBEPLUEHCTBOM CO34ABAaeMOro Toraa Ans 3Tux Lened yveGHoro
o6opynoBaHus. COBPEMEHHbII YPOBEHb Pa3BUTUSI W LIMPOTbl PACMPOCTPAHEHUS KOMMBIOTEPHON TEXHUKM
MO3BONSIET BEpHYTLCS K Npobremam, 3afayam 1 BO3MOXHOCTSIM «MalUMHHOTO 0Bpa3oBaHusy HA KAYeCTBEHHO
HOBOM YPOBHE.

BbICOKWI ypOBEHb Pa3BUTHS 1 LUIMPOKOE PACTpOCTPAHEHNE KOMMbIOTEPHOM TEXHUKW B HACTOsILLEE BPEMS fenaeT
He TOMbKO BO3MOXHbIM, HO 1 HEOOX0AMMbIM ee BHeApeHue B y4ebHbIA npolece. Ha npunaskax MarasvHoB W B
ceTn VHTEPHET CeroaHs MOXHO HaiTX MHOXECTBO MPOrpamMm 0BYyYatoLLero, CPaBOYHOMO 1 KOHTPOMMPYHOLLEro
XapakTepa, KOTopble MOryT GbITb MCMOMNb30BaHbI B Y4eOHbIX 3aBEAEHUSX BCEX YPOBHEN — OT AOLIKOMbHbIX A0
BY30B M KYPCOB NOBbILUEHUS KBANMMKALWM.
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Bce nporpammHble MpOLYKTbI, CBSi3aHHble C OOyYeHWeM, MOXHO pa3denuTb Ha TPU OCHOBHBIX BUAa:
NHChOpPMALMOHHbIE, 0ByYatoLLMe, KOHTPONMPYHOLLME.

HauGonee npocTbl Anst 06y4eHnst nporpamMmbl MHOPMALIMOHHOTO XapakTepa, BKIoYaloLLue Te Ui WHble Gasbl
[aHHbIX, NO3TOMY OHW MOMy4WnM Hanbonee LWMPOKOe pacnpocTpaHeHue, Byayun Ucnonb3yembl Ans 0by4eHus
Pa3NNYHbIX BO3PACTHbIX FPYNN C pasHbIM YPOBHEM NOAFOTOBKY.

Ha cnepytoLlem MecTe no CROXHOCTW peani3auuy B MaLLMHHOM BapyaHTe HaxoaaTcs obyyaroLyme nporpammbl —
9NEKTPOHHble BEepCUM TPapULMOHHBbIX y4ebHMKoB. BmecTe C Tem, cregyeT OTMETUTb, 4YTO CTeneHb
NCNONb30BaHUS NporpaMMHbIX 0ByyatoLLmMX CPeacTs B y4ebHOM npouecce curbHO BapbupyeTcs. Pasymeetcs, B
Hanbonbluen cteneHn obecneyeHbl y4ebHbIMIU NporpaMMamn AUCLMNNMHBI, HEMOCPEACTBEHHO CBS3aAHHbIE C
KOMMNbIOTEPHOM TPAMOTHOCTBI): WMHPOPMATKKA, $3blkM MPOrpaMMUpoBaHNs, cetTu W 6asbl AaHHbIX. [anee
cnepytoT 0bLeobpasoBaTenbHble AMCLUMNINHBI: MHOCTPaHHbIE A3bIKK, NUTEpaTypa, KyNbTypomnorus, MateMaTuka
n T.n. Pexe BCTpeyalTcs NporpaMMHble MPOAYKTbI N0 OBLENHXEHEPHbIM AUCLUMMIANHAM (COMpOTUBNEHNE
MaTepuanoB, SNEKTPOTEXHWKA, JeTanu MallmH), a pa3paboTkv no cneumanbHbIM TEXHUYECKUM Kypcam Boobule
KpanHe peaku.

Takoe pacnpefeneHne OOBACHAETCS 3aKkoHaMu pblHKa — dupmam-paspaboTymkam BbifOOHEE BbIMyCKaTb
NPOAyKTLI, umetowme Gonee OOLWMPHBIN pbiHOK cObiTa. OgHaAKO OMbIT aBTOPOB MOKA3bIBAET, UYTO 3a4acTyio
WMEHHO B MNPEnoAaBaHWM CneupanbHbIX TEXHUYECKUX AWCLUMNIMH  KOMMNbIOTEPHbIE TEXHOMOMMM  MOTyT
cnocobcTBOBATh 3HAYUTENBHON MHTEHCUMKALMK Y4eBHOro npoLecca.

B 4acTHOCTM, NPUMEHUTENBHO K CreuuanbHOCTU «ABTOMOGMIN U aBTOMOBMITEHOE XO3SIACTBO» MOXHO BblAENNTL
Lienblit psig NpeaMeToB, Takux kak « TeXHUYeckas akcnnyatauus aBToMobuneit», « TexHoNnorus Nnpou3BoaCcTea U
PEMOHTa aBTOMOGWNEI», B KOTOPbIX CTyAeHTaM OObSICHSETC YCTPOACTBO M MPWUHUMN LEeNCTBUS BecbMa
CIIOXHbIX MEXaHWU3MOB, NPUBOPOB, CTAHKOB, CTEHLOB. XOPOLUMM NOACNOPLEM MPK 3TOM SBMSKTCS Npe3eHTaLuy,
BKIHOYatoLLMe dhoTorpadiim, CXeMbl, aHUMUPOBAHHBIE PUCYHKM W BUAEOPONMKM.

[MockonbKy roToBble NpOrpaMMHble NPOAYKTbI MO AaHHBIM AUCUMNAMHAM BCTPEYAIOTCS PeaKo, NpuyeM YacTb U3
HUX obrafaeT HU3KUM KayeCTBOM, MperofaBaTensm ocTtaeTcs paspabatbiBaTb NpeseHTauun, TecTbl U gpyrie
nporpammbl  y4ebHOro xapaktepa camoctosTensHo. CosgaHne 60MbLIOTO  MPOrpaMMHOrO  KOMMIIEKCa,
3aTparvBaioLLero BeCb M3yvaemblil npegmeT M obnagarowero 60nbMM KONMYECTBOM CEPBMCHBIX (DYHKLNNA,
ABNAETCA CMOXHOW 3adadven, Tpebylowein Hanumums 3HaHun B 06nacT NporpaMMUpOBaHMs, NO3TOMY
paLMOoHanbHO Ha NepBOM 3Tane co3AaBaTb HeborMbLuKe NPOrpamMMbl, CBA3aHHbIE NULLb C OTAENbHBIMU TEMaMM
AVNCUMNNMHBLI U He obraparolme YHUBEpCanbHOCTLIO. AHAnM3 CBEAEHUI, uMetowmxcst B nutepatype [1, 2], B
COBOKYMHOCTM C OMbITOM aBTOPOB MO3BOMSET MNPEANOXMTb CRedyloLWmMin  BapuaHT — Knaccudukalmm
3NEKTPOHHBIX CPEeACTB y4eBHOro HasHaYeHs:

— obyvarowume cpeacTea;
— CnpaBOYHble CPEACTBa;
— CpeacTBa Ans NPOBEPKN U OLEHKN YPOBHS 3HAHWN;

— cpeactea KOM6I/IHI/IpOBaHHOFO Ha3Ha4eHu4.
Bce nepevncrneHHble Buabl SN1EKTPOHHbIX NPOAYKTOB MOTYT, B CBOK o4epeb, UMETb Pa3HOBUOHOCTU.

Kaxgblit TMN NporpaMMHOro MpofykTa 06nafaeT CBOMMW XapakTEPHbIMU OCOGEHHOCTSIMM, HaKNadblBaOLMMA
OTNEeYaToK Ha MPOLECC UX pa3paboTku U MPUMEHEHNs. B YaCTHOCTM, K SNEKTPOHHLIM CPeacTBaM 0bYyYatoLLero
HasHaYeHMs MOXHO OTHECTU: Habopbl WNMIOCTPATUBHBIX MaTepuaroB, MPEe3eHTaLuu, AMneKTPOHHbIe
METOLMYECKNE YKa3aHNs W yyebHble nocobns. OgHUM M3 OCHOBHbIX TpeBGOBaHWiA, NpeabABISEMbIX K AaHHOMY
Knaccy CpeacTs, SBNSIETCS TLWATENbHO BbIBEPEHHAs NOrMka W3NOXeHUs MaTtepuana, obecneuynBatoLlas
YCBOEHWE MHhOpMaLMW MONb30BATENEM MPY MUHUMANBHOM BPEMEHM KOHTAKTa C NpenoaasaTenem.

[ns BbINOMHEHWS 3TOr0 YCMOBMS B OTAENbHBbIX Criyyasx MoxeT OblTb CKOMMpOBaHa CXema MOCTPOEHMs
METOAMYECKNX YKasaHuit unmn y4ebHbIx Nocobuii, pacnpocTpaHseMblx Ha BymaxHoM HocuTene. MpenmyLlecTeom
TaKoro Noaxoga sIBMSETCS ero NpocToTa, BCNEACTBME YET0 OH MOXET BbITb PEKOMEHAOBAH Ha dTane NePBUYHOrO
(hOPMMPOBAHMSA SMEKTPOHHON 6nbnmnoTekn kadedpbl, dakynbTeTa unu By3a. OpHako npu 3TOM OCTaeTcs
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Hepeann3oBaHHON 3HAYNTENbHAs 4YacTb BO3MOXHOCTEN COBPEMEHHOM KOMMLIOTEPHOM TEXHUKW, MO3TOMY
YpesBblYaiiHO BaXKHOM 3afjayelt sBNsieTcs paspaboTka MeTOANKM BbiGopa CTPYKTYpbl NMPOrpamMMHON0 CPeacTBa,
T. €. OCNe0BaTENbHOCTY U3NIOXEHNS MaTepuana B 3aBIUCMOCTM OT XapakTepa 1 COAepXaHnst AUCLMMINHI.

Knaccuyeckme (nevatHble) MeTognyeckue ykasaHus W yyebHble nocobus npegnonaratoT nocnefoBaTesibHoe
(MMHenHoE) n3yyeHne Matepuana. OneKTPOHHbIE NOCOOMS MOrYT BbITb NOCTPOEHbI MO PA3BETBNEHHON CXEME,
Mpu KOTOPOM B 3aBMUCUMOCTU OT CKOPOCTU YCBOEHWS Matepuana CTyOEeHT NnoryyYaeT BOSMOXHOCTb PacCMOTPETb
[JOMNOSHUTENbHBIE NPUMEPLI UMM NOSICHEHNS NGO, HANPOTMB, NPOMYCTUTL OTAENbHbIE HAMEHEe BaXHbIE TEMbI.
[Mpu BKMIOYEHUM B MPOrpaMMy CPeLCTB KOHTPONS YPOBHS 3HAHWA OHA MOXET aBTOMATMYECKM OMpenensiTh
nocrneaoBaTeNlbHOCTb PACCMOTPEHMUS Pa3AenoB v rnybuHy nx npopaboTku.

[pyroit 0cOBEHHOCTbLI0 ANEKTPOHHBIX Y4EBHBIX NPOAYKTOB SBNSIETCS BO3MOXHOCTL NPEACTaBMNEHUs MaTepuanos
He TOMbKO B CTAaTM4YECKO ¢opme, HO M B BUAE AMHAMMUYECKM MEHSIOLMXC M30OpaxeHuii (aHUMMPOBaHHbIE
PUCYHKM, BUAEOKMMMbI M T. 1.). Mpy 3TOM WAMOCTpaLmMK, kak cTaTUYeckue, Tak U AUHAMUYEcKue, MOryT BbiTb
OTKPbITbI B OTAENbHbIX OKHAX, 4TO NO3BONSET 0Oy4aeMoMy He TepSiTb HUTL M3NOXEHUs MaTepuana. Hanpumep,
Mpy W3y4YeHUN OTAENbHbIX Pa3nenoB AUCUMNNIMHBI «TexXHUYeckas aKchnyaTauus aBTOMOOWMER» CTyaeHT
PacCMaTpUBaeT MPUHLMN AECTBUS NPUBOPOB 1 CTEHOOB MO UX CXeMaM, OAHAKO Ans TOro, YTobbl MaTepuan He
BbIrMSiAeN OTOPBaHHbLIM OT NPAKTUKY, JKenaTemnbHO NapanienbHo Co CXeMaMi AEMOHCTPUPOBATL BHELHMIA BUL
NprbopoB, NepeMeLLEeHIe X SNIEMEHTOB B Xoae paboTbl.

Hanbornee npocTbIM TUMOM 3MEKTPOHHBLIX OByYaloLWMX CPEACTB MOXHO HasBaTb Habopbl WAMOCTPATUBHBIX
mMaTepuanos, BKkntvalowme usobpaxeHus (kagpbl) C rpadmMyeckom W TEKCTOBOW WHGopmaunen no
onpegeneHHon Teme. Takue MaTepuanbl MOryT ObiTb MCMOMb30BaHbl CTYAEHTOM Ans oByyeHns (mpw
nocrnegoBaTenbHOM UX MPOCMOTPE) MMM MOMyYeHWs crnpaBku  (BbIOOPOYHbIN  NpocMoTp). [Mpn  Hamnumm
COOTBETCTBYHOLLEro 000pyAOBaHMs MpenopaBaTeNle MOXET AEMOHCTPVMPOBaTb TakMe MaTepuansl B Xxode
NEKLMOHHBIX 1 UHBIX 3aHATUIA HEMOCPEeACTBEHHO C KOMMbIOTEPA, a Takke B (hOpMe pasfaTouHbIX MaTepuaros
umu nnakatoB. CriegyeT 3amMeTUTb, YTO MHOMME MaTepuarbl, JEMOHCTPUPYEMBIE HA NEKLUMOHHBIX 3aHATUSX, He
JOMKHbI MPeACTaBNATLCS CTYAEHTY Cpa3y B OKOHYaTenbHOM Buge. penoaasatent NOCTENEHHO JOPUCOBLIBAET
3NEMEHTbI U300paxeHns Ha JocKe, CONpPOBOXAas CBOW AEWCTBUS KOMMEHTapMAMM. [ns OEMOHCTpaLMM Takux
anemeHToB ¢ OBM Takue matepuanbl JOMKHbI ObiTb aHUMUPOBAHHBIMK, T. €. MEHATLCA MpU HaXaTuu Ha
COOTBETCTBYIOWYK Knasuwy. B npotueHom cnyyae 3OBM Oyger BbiCTynaTb MNMWb Kak AOMOMHEHME K
KITaCCUYECKUM CPEeACTBaM AEMOHCTpaLML.

[lononHeHve Habopa MNMIOCTPATUBHLIX MaTepuanoB NporpamMmoit-060no4kon, obecneynsatoLLleit BO3MOXHOCTb
WX MocneaoBaTeNbHOrO MPOCMOTPa M JOMOMHWTENbHbIE (CEPBUCHbIE) (DYHKUMM, NpeBpallaeT ero B
npe3eHTaumio. [laHHbIi TUN 3MEKTPOHHOTO MPOAYKTA LIMPOKO NPUMEHSETCA B OTAENbHbIX oTpacnsx. B yuebHom
NpoLecce 3MeKTPOHHbIE NPE3eHTaLUUM MOryT CTaTb XOPOLUMM MOACTOPLEM MPW YTEHWUW NEKLMIA, OAHAKO TpebytoT
HanmMuMg  JOCTAaTOMHO — AoporocTosilero  obopydoBaHMs  —  MyMbTUMEOWAHOrO  MpOEeKTopa MMM
XMOKOKPUCTaNMYECKO NaHenu ¢ pasmepom guaroHanu 36-40".

OneKTPOHHbIE CPEeACcTBa CMPABOYHOMO HA3HAYEHWS MONYYMIM HA CETOAHAWHWA [€Hb OYeHb LUMPOKOE
pacrnpocTpaHeHne B pasnuuHbiX 06MacTsX Xu3HW. 3T CpeacTBa NpefcTaBnsioT coboit 6asbl AaHHbIX,
BKIIOYAIOLLMX TEKCTOBYH, rpacuyeckyto, ayamo- U BuaeonHgopmaumio. MHTepdenc cnpaBoYHUKOB MOCTPOEH
Takum 06pasom, 4Tobbl 06ecneunTb ObICTPLIN MOUCK HYXKHOTO dhparmeHTa. CTyAeHTbI MOTYT MCMONb30BaTh Takue
MaTtepuanbl Npy BbINOMHEHWN PACYeToB, MOAFOTOBKE K OT4eTaM nabopaTopHbix paboT M T.A4. MaBHbIM
NPENMYLLECTBOM 3MEKTPOHHBIX CMPABOYHUKOB MO CPABHEHWIO C  KNACCUMYECKAMM NeyaTHbIMU - SBASETCS
BO3MOXHOCTb MpOM3BOAMTL Bonee onepaTBHbLIA NOWUCK MHOPMALWKM, Oaxe ecnv TOYHOe HaWMeHOBaHWe
NCKOMOTO 3NeMeHTa Heu3BeCTHO. [ns aToro B nporpammy AOMmKeH ObiTb 3anoXeH nepeveHb TepMMHOB,
ONpeaeneHnin 1 NPoCcTo CroB, BNM3KMX NO HANMCAHWIO UAK MO CMbICTTY.

CpefcTBa st MPOBEPKM 1 OLIEHKN YPOBHS 3HaHWI paspabaTbiBaloTCst Kak MpaBumio B ¢oopme TEcToB. Takum
06pa3som, CTyZeHTy NpeanaraeTcs psif BOMPOCOB C HECKOMbKAMM BO3MOXHbLIMW BapuaHTami OTBETa, 13 KOTOPbIX
HY)XHO BbIOPATb OAWH UMK HECKONbKO MPaBuibHbIX. [JaHHas cxema npuMeHsnach 3aonro 4o nosienexus IBM,
BHEAPEeHIe e KOMMbIOTEPHON TEXHUKW NO3BONSET €€ HECKOMbKO MOZEPHIU3MpoBaTh. Hanpumep, nonb3osaTento
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MOryT GbITb NpeanoXeHbl ABa BapuaHTa paboThl: KOHTPOMbHBIN 1 0ByyatoLwmi. B nepeoM criyyae kaxzabin oTBeT
COMPOBOXAAETCS KOPOTKUM KOMMEHTapUEM: «BEPHO» WIN «HEBEPHO», @ BO BTOPOM BMECTE C KOMMEHTapueM
NP HEBEPHOM OTBETE BbIBOAUTCS CPaBOYHas MH(OpMaLMs, 06BACHAIOWAs CyTb CAeNaHHON OLIMBKK.

[Mpn co3paHnm aNeKTPOHHbIX CPEACTB AAHHOW KaTeropum criedyeT yunTbiBaTh psd TpeboBaHMI, CBA3aHHbIX Kak C
COAEpPXaHeM CUCTEMbI, TaK U C ee Ha3HadyeHueM. Takum obpasom, JaHHas rpynna CpeactB MoxeT ObiTb
knaccuduumposaHa no pasnuyHeIM napaMeTpam (CM. puc.).

CpeacTBa Anst NPOBEPKM W
OL|eHKM YPOBHS 3HaHMI

[nsa pabotbl B ayautopum [ns camonogroToBKM CTyAEHTOB
(nomawuHeit paboTbi)

[ns nooyepeaHoro [ns ogHOBpeMEHHON
UCNOSb30BaHUS paboTbl rpynnbl
CTyZeHTamu rpynnbl CTYZeHTOB

C 3anucbto pe3ynbTaTos bes 3anucu pesynbrato
NPOBEPKM U UX XPaHEHNEM

Ha aucke

>

[insi KOHTPONS YPOBHS [insi kKoHTpoNs 1 0byyeHus (c
3HaHWi (6e3 pasbsiCHEHUS pa3bsCHEHNEM COENAHHBIX
ownbok) owwmbok)
BbIBOA NpasunibHOMO BbIBOA CrpaBoYHOM
OTBETA B ABHOW popme MHOPMaLWK, copepxaLlen
NpaBUmbHbIA OTBET
C dmKcMpoBaHHoM C Bblgaven BONpOCOB B
nocneaoBaTenbHOCTbI TEM cnyyaitHoM nopsike

3ajaBaeMbIX BOMPOCOB

Puc. Knaccudmkauus cpencTs Ans NPOBEPKU U OLEHKM YPOBHS 3HAHWIA
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Mpwn nx paspaboTke cnegyeT Npexae BCEro YeTKO ONpeaenuTh Lienb, KOTOpYo NpecneayeT nporpamma, T. K. OT
3TOrO CyLEeCTBEHHbIM 06pa3oM 3aBUCUT ee CTPYKTYypa.

CpenctBamMm  KOMOWHMPOBAHHOTO HA3HAYEHUs! SBNAKOTCA  CMNPaBOYHO-00yYatoLLMe CUCTEMbI, KOHTPOIbHO-
obyvatowme Mogynm, ANEKTPOHHbIE Y4EBHMKY.

CnpaBoyHo-0byvatowme  cuctembl  cogepkar  Habop  WAMKOCTPATMBHBIX UMM WHbIX — MaTepuaros,
[AEMOHCTPUPYEMbIX, B 3aBUCUMOCTM OT noTpebHOCTM, nocnegoBatenbHo (06yyeHne) wnm  BbIBOPOYHO
(nonyyexne cnpasky). Mpumepom JaHHOTO Knacca NporpamMM MOXET CIyXUTb CMpaBOYHO-0byvatowas cuctema
«TOYHOCTb MeXxaHuveckolr 0bpaboTku feTaneit MawuH» [3], nomorarowjas CTydeHTaM OCBOMTb OAHY M3
OCHOBHbIX TeM AucunnmnHbl « OCHOBbI TEXHONOIMM NPOU3BOACTBA M PEMOHTA aBTOMOBUNENY.

Moa SneKTPOHHbIMKM y4ebHUKamu nogpa3ymeBaloT Gorbluve NPOrpaMMHO-MHAOPMALMOHHBIE KOMMEKCHI,
NpeaoCcTaBnAOLME NONb30BATENSM BO3MOXHOCTb M3yyaTb MaTepuas, nofyyaTb CrpaBOYHY WHGOpMaLMio,
MPOM3BOANTL KOHTPOITb M CAMOKOHTPOSTb 3HAHWUA MO Pa3nNYHbIM TEMaM AUCLUNINHGI.

OcHoBHasi cchepa NMPUMEHEHMSI AMNEKTPOHHbIX Y4eOHUKOB — camocTosTenbHasi paboTa CTy4eHTOB, NO3TOMYy B
MepBylo ouepefb WX BHEOPEHWE aKTyanbHO AMs 3a04HOM M AMCTAHLMOHHOM hopM 0ByueHUs, a Takke Kak
[OMONHEHNE K NEKLMOHHbIM, NPAKTUYECKM 1 TaBOPaTOPHBIM 3aHATUSM JHEBHON (POPMbI.

[N aneKTpoHHbIX y4eBHUKOB crpaBeanBbl Te TpebOBaHMS W HOPMbI, KOTOpble MpeACcTaBneHbl Bblille
MPUMEHMTENBHO K APYTM TUNaM NPOrpaMMHbIX NPOAYKTOB.

lMpMeHeHWe B y4eBHOM NpoLecce ANEeKTPOHHBIX CPeaCTB SBNSETCS MOYTW CTOMb XKE CIOXHOW 3afajen, kak 1 ux
co3faHue. B yacTHOCTW, CTeneHb WX BHeApeHWs JomxHa ObiTb pa3ymHoi. He cnegyeT npugasatb UM
ypesBblYanHO BOMbLLOE 3HAYeHME, Kak He CredyeT uxX UrHopupoBaTb. Hanpumep, Npu YTEHUM NeKUnMn nonHas
3amMeHa [OCKM M Mena Ha MOHUTOP MyNbTUMEAWWHOrO MPOEKTOpa BO3MOXHA MWL B TOM Ciyyae, Korga
n3obpaxeHne B NpeseHTauun CTPOWUTCS MO3JTamnHo, T. €. mapannenbHo cnosam nekumu. Y obydaembix MoryT
BO3HWKHYTb BOMPOCbI MO OTAEMbHbIM COCTaBNSOLMM M300paxeHns, KoTopble MOTPEBYIOT AOMONHUTENbHbIX
PUCYHKOB, CXeM, rpach1koB, NPeAYCMOTPETb KOTOPbIE B COCTaBe NPOrpamMMbl 3aTpyaHUTENBHO. B CBA3M € aTM
foree pauuoHaneH COBMELLEHHbIN NOAXO4: W30bpaxeHus, BbiCTpaMBaeMble MOCTENEHHO, CO3AATCA
Knaccuyeckn — MenoMm MnuM Mapkepom Ha Aocke, a ¢oTorpacun npubopos, BULEOPONUKM, «OXUBASIOLIMEY
CXEMbl JEMOHCTPUPYIOTCA Ha 3kpaHe ¢ OBM.

He cnegyet Takke 6e30roBOPOYHO JOBEPSATL pe3ynbTaTam NpPOBEPKW 3HAHWW C MOMOLLbLIO TECTMpOBaHWS. Ecnun
obyyaemoMy MNPenOCTaBNSETCA HECKOMbKO BapWaHTOB OTBETa, BCErAa eCTb BEPOSTHOCTb  CRy4aiHoOro
«yragblBaHus» BepHOro oteeTa. lNpu MOBTOPHOM MPOXOXAEHUM OFHOTO W TOTO Xe TecTa 0byvaeMbli MOXET
3anOMHUTb HOMEP MPaBWNBLHOMO OTBETA, @ HE €ro CyTb, W T. 4. CnepoBaTenbHO, TECTMPOBaHWE MOXET ObITb
MUWb OJHUM U3 3TanoB OLEHKM 3HaHUI CTyaeHToB. OKOHYaTenbHas OLEHKa 3HaHWA JOMKHA MPOM3BOANTLCS
npenogasatenem INYHo.

BHeapeHue nporpaMmHbIX Y4eBHbIX MPOLYKTOB AOIMKHO Takke OblTh COTNAcoBaHO ¢ OCOBEHHOCTSMM Pa3NMYHbIX
thopm 0By4eHus, BO3PACTHLIMM W NMCUXONIOMMYECKMMU XapaKTEPUCTUKaMU CTYAEHTOB. TaK, CTyAEeHTOB AHEBHOM
topmbl 00yyeHusi 0bbIMHO MpWBrEKaeT cama WAes WUCMOMb30BaHWsS KOMMblOTepa BO BPEMS 3aHSTUA, HO
3a4actyto 1x Gonee MHTEpPECYeT 0chopMIIeHI e NPOrpaMMbl, Cronb3yemble cneLdaddekThl, a He ee coLepkaHie.

INutepatypa

1. 3aiHytanHosa J1.X. Co3naHue v NpUMEHEHWe aNeKTPOHHbIX Y4eBHWKOB (Ha NpuUMepe OBLLETEXHUYECKNX OUCLMMINH):
MoHorp. — AcTpaxatb: U3a-8o «L|HTOM», 1999. — 364 c.

2. OukoB B.®. Mytb ot Word-gokymeHTa K MynbTUMEZMIHOMY y4ebHuky [OnekTpoHHbin pecypc] / Pexum poctyna:
www:\twt.mpei.ac.ru

3. TouHocTb MexaHudeckoid obpaboTku pAeTaned MawwH. CnpaBoyHo-oOyvarowas cuctema: CBMAETENLCTBO 06
oTpacneson peructpauun paspabotku Ne 5064 / H. M. 3otos, M. B. lMonysktos; BonrlTY. — [lata peructpauum
26.06.2005. — M.: OtpacneBoit (poHA anroputMOB M nporpamm [OCYSapCTBEHHOTO KOOPAMHALMOHHOMO LEHTpa
MHOPMALMOHHBIX TexHonorui, 2005.
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CeepneHus 06 aBTOpax

Boliko puzopull Bnadumuposuy — Boneoepadckuli eocy0apcmeeHHb Il mexHuYeckull yHusepcumem,
KaHOuOam mexHU4YecKux Hayk, cmapwutl npenodasamerib kagedpb! « TexHuYeckas sKkcniyamayusi U PeMOHm
asmomoburneli»; Poccus, 400131, 2. Boneoepad, np. JleHuHa, 28; e-mail: boiko_grigorii@mail.ru,
foreign@vstu.ru, tera@vstu.ru

3omoe Hukonali Muxatinosuy — Bonezoepadckuli eocydapcmeeHHbIl mexHuyeckul yHusepcumem, kaHoudam
MexHUYecKuX Hayk, doueHm kaghedpb! « TexHuYeckas aKkchilyamauyus u pemoHm asmomobunel»; Poccus,
400131, e. Boneoepad, np. fleHuHa, 28; e-mail: tera@vstu.ru

Monyakmoe Muxaun Bnadumuposuy — Bonzozpadckull 20cydapcmeeHHb Il mexHu4eckull yHusepcumem,
kaHOUAam mexHuYeckux Hayk, 0oueHm kaghedpb! « TexHUYECKas aKCnyamayus u peMoHm agmomobunels;
Poccus, 400131, 2. Bonzoepad, np. fleHuHa, 28; e-mail: M17ichael@yandex.ru ,tera@vstu.ru

PeeuH AnekcaHdp AnekcaHdposuy — Bonzozpadckull 20cydapcmeeHHbIli mexHU4eckull yHusepcumem,
O0KMOp MexHUYeCKUX Hayk, npogheccop, 3agedyrouiuli kaghedpoll « TexHudeckas aKcniayamayus U peMoHm
asmomoburneli»; Poccusi, 400131, 2. Bonzoepad, np. JleHuHa, 28; e-mail: tera@vstu.ru

PA3PABOTKA CUCTEMbl OBMEHA COOBLLEHUAMHA

Angpen Lnpokos

AHHOmauyusi: Cmambs nocesiwjeHa paspabomke npunoxeHus Ons obmeHa COOBWeHUSMU 8 pamKax
yHUsepcumemckol cucmembl AUCMaHUUOHHO20 0byyeHus. Ha npumepe 3amol npoepaMMbi paccMOMmMpPeHb!
obuwue npobnembi pazpabomku Web-npumnoxeHull u npednoxeHo UX pelieHue.

Keywords: Web-npunoxeHrue, XML, Java.

ACM Classification Keywords: H.5 Information Interfaces and Presentation: H.5.3 Group and Organization
Interfaces — Web-based interaction.

BBegeHue

HacTosiee Bpemsi xapaKkTepu3yeTcsl NOBCEMECTHBIM pacnpocTpaHeHuem cety Internet n nosisnenmem 60nbLwIOro
yucna  pasnuuHblx  Web-npunoxenun.  OpHako 3auacTylo  paspaboTka npunoxeHus Begetca  6e3
NpeaBapuTENbHOrO MAaHWPOBAHUSA M C MCMOMb30BaHWEM YCTapeBLUMX TeXHOMorui. B utore nmporpamma He
MOXeT obecneunTb BbINOMHEHWE 3aday Ha OOMKHOM YPOBHE, YCIOXHSETCS COMPOBOXAEHWE MpOrpammbl,
YXYALIAETCs NoSb30BaTENbCKUN MHTEPIENC, CHUXKAETCH KauyecTBO AOKyMeHTauuu. [laHHas cTaTbsl onuchbiBaeT
OOMH M3 BO3MOXHbIX NOAX00B K paspaboTke Web-npunoxeHuit n peLlieHre conyTeTayoLmX npobnem.

MocTraHoBKa 3agaym

OcHoBHas uenb pabotbl — paspaboTka cucteMbl OBMeHa COODLIEHMAMM ANs CUCTEMbl AUCTaHLMOHHOTO
00y4eHnst B COOTBETCTBUM C HEKOTOPbIMM TEXHONOTMYECKUMU TPeBOBaHNAMM 1 ONpeaeNieHne Takoro Co4eTaHus
TEXHOMOTMiA pa3paboTkm, KOTOPOE NO3BONNNO Bbl 0BECNEUNTL BBICOKOE KAYECTBO MPUIOXKEHNS.
TpeboBaHus k npoueccy paspaboTku:
1. MpoBegeHne aHanu3a UM dopmanu3aum  PyHKUMOHaNbHbIX  TpeboBaHWit,  NPeAbABNSEMbIX
MoTeHLUManbHbIMI NOMb30BaTENSMU K MPOrpaMme.
2. TpoeKTUpOBaHNe CTPYKTYpbl MPUMOXKEHUS B COOTBETCTBUM C  BbISIBIEHHBIMUA  (DYHKLMOHANBHBIMM
TpeboBaHuaMM.
3. BkntoueHue B npoLiecc co3agaHus NpUNnoxeHns paspaboTki NporpamMmMHON LOKYMEHTaLMM.
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TpeboBaHus K roTOBOM NporpaMme:

1. OtoeneHve wHTepcdeiica monb3osatens o7 006paboTkM AaHHbIX. [MpegocTaBneHne BO3MOXHOCTY
3ameHbl HTepdienca 6e3 ucnpaeneHns NPOrpaMMHOro koaa 06paboTku.

2. JlerkocTb MoaudmKaLmuy Koaa NPUNOXKEHUS U BbISIBMEHMS OLLIMGOK.

3. HageXHOCTb N0 OTHOLUEHUIO K JeNCTBUAM NONb30BATENS U COCTOSHUIO BHELLHEN cpedbl.
4, Be30nacHOCTb W 3alnTa OT HECAHKLMOHUPOBAHHOIO AOCTYNa.

5. [lepeHocMOCTb, HE3aBMCUMOCTb OT TEKYLLMX HACTPOeK cepaepa.

0630p npobnem, Bo3HMKatoWwmx npu paspadotke Web-npunoxenui

Wcxoms u3 onbiTa npegblaylumx paboT Obin yCTaHOBMEH nepeyeHb Npobnem, BO3HUKAOLMX Npu paspaboTke u
conposoxgeHun Web-npunoxeHuit. [na ganbHEMWero npogornkeHns paboTbl HeOOXooum aHann3 npuunH
BO3HWKHOBEHMS 3TWX Npobnem n BO3MOXHbIE NyTh KX pellenns. Ocoboe BHUMaHWE crneayeT yaennTb BOnpocam,
Kacalwmumes mMogudukaum 1 paclumMpeHnst  (PYHKUMOHANbHOCTU  MPUOXKEHWS, MOCKOMbKY HEKOTOpble
HeraTMBHbIE TEHAEHLWN, 3aN0XeHHbIE NPW CO34aHUM B 3TON Cdepe, MOryT BCKPbITbCS MULLb MOCAE OMbITHOM
aKcnyaTtaLumuy 1 BHECEHNS U3MEHEHWI B KOA NPUIOXKEHMS.

Paccmotpum cnegytowmne npobnemsi:
e  CMeLleHne nHTepdeiica nonbaoBatens u GU3HeC-NOruKK;
e  HECOOTBETCTBME CMocoba XpaHeHMs! AaHHbIX pearnbHbiM NOTPEOHOCTAM;

npobnema Bblbopa pacnonoxeHns 06paboTku AaHHbIX;
e  CMOXHOCTb CO3[1aHNS U COMPOBOXAEHMUst MHTepdelica nomnb3oBaTens;
e [JOKYMEHTMPOBAHME NPOrpaMMbl.

CmelweHue umepebelica nonb3oeamens U 6USHEC-T02UKU

[MpoaHanuaupyem xapaktep OTHOLIEHUSI OGW3Hec-morvkM M uHTepdoelica nonb3oBatens. C OOHOWM CTOPOHBI,
npeacTaBneHne pes3ynbtatoB 06paboTky gaHHbIX BO3MOXHO HeCckonmbkumu cnocobamu. [Mpu atom niobble
N3MEHEHWNS, BHOCUMbIEe B MHTEP(IENC, He BMUSKOT HA NMOPSAAOK BbIYMCIIEHNS NpefocTaBnsemblx pesynbratos. C
APYron CTOPOHbI, MoANMMKaLMS BU3HEC-NOMMKM MOXET NOBNEYb U3MEHEHME UHTepdeica Nonb3oBaTens.

\

WuTepdheiic 1

A A

WHTepdeic 2 busHec-noruka

WHTepdeic n

Puc. 1

Hanpumep, nepexoa OT OAQHOM [OEHEXHOM eauHMUbl K OPYron MoBneveT ucnpasneHne Gopmbl otyeTa 06
ocTatkax Ha cyete. OTHOweHWe GU3HEeC-NorvkW W WHTepdeinca nonb3oBaTens MOXeT ObiTb NpegcTaBneHo
cxematyHo (puc. 1), mpuyem HanpaBneHue CTPENKW OTpaxaeT xapakTep 3aBMCUMOCTW. Ecnu mpu cosgaHum
Web-npunoxeHns He y4ecTb YKa3aHHyH CBSA3b, SBHO pasgenve BU3HEC-Noruky U MHTepgenc, To Npu BHECEHUM
W3MEHEHMI BbISICHATCS, YTO 9TW KOMMOHEHTbI, Byay4n COBMELLEHbI B OOHOM KOAE, OKa3sblBatoT BMSHWUE ApYr Ha

apyra.
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Hecoomeemcmeue cnocoba xpaHeHus OaHHbIX peasbHbiM NOMpeGHoCMaM

Cnexktp CYBM, npumeHsiembx npw paspabotke Web-npunoxeHuin, gocTaTouHO WMpoK. Bmecte ¢ Tem, Ha
ONpefeneHHoOM aTane MOXeT BbISCHUTLCS, YTO ucnonbayemas CYB[ He cooTBeTCTBYET HOBbIM TpebOoBaHUAM,
KOTOpbIE MOSIBUNMCL B pe3ynbTaTe COBEPLUEHCTBOBaHMUA 1 paclumperus Web-npunoxenns. Hanpumep, oHa He
MoxeT obecneuntb 3 eKTUBHYIO paboTy YBENMYMBLLErOCS YMCra NOMb30BaTeNe WM He NPeaocTaBnseT
HeoOXOAMMBIX  (PYHKUMOHAMbHBIX  BO3MOXHOCTE. B nepeoM cnyyae peweHuio npobnembl  MOXeT
cnocobcTBOBaTh COBEPLUEHCTBOBAHME annapaTHOM nniatdopMbl cepsepa b1, a Bo BTopoM MTOrom nogobHou
cUTyaUuy MOXeT cTaTb O0TKa3 OT WCMONb30BaHWs HeobXOAMMON (PYHKUMOHaNbHOCTU nbo ee peann3auus
ApyrMn cpeactBamu. B BONbLUMHCTBE CryyaeB HWU OOWH M3 YKa3aHHbIX BapUaHTOB He MOXET ObITb Mpu3HaH
YAOBIETBOPUTESBHBIM.

KapauHanbHbIM pelueHnem npobnembl HECOOTBETCTBUS HOBbIM TPeBOBaHWAM MOXET CTaTb NMEPEXO] Ha HOBYHO
CYB[], ogHako 1 34eCb BO3HUKAET PsAf CEPbe3HbIX MPobreM, B YaCTHOCTU:

e OTCYTCTBME yBEPEHHOCTH, YTO HoBast CYB[] obecneunt pelueHne npobnem nyyile cTapoi;
e  TPYOOEMKOCTb MEPEHOCA UMEHLLMXCA LaHHBIX U U3MEHEHNS BU3HEC-NOTUKA.

PelueHne onucbiBaeMoii NpobremMbl HETPUBMANBHO U TPYLOEMKO, U ee HeOBXOAMMO MpUHMMATL BO BHUMaHWE
npu pa3paboTke NPOeKTa CUCTEMI.

pobnema ebibopa pacnonoxeHust obpabomku 0aHHbIX

[aHHble, xpaHswwmecs B B[l npunoxeHus, 3aBUCAT OT NpegMeTHON 06nacTi U PYHKUMOHAMNbHLIX TpeboBaHuil,
npeabsBAsSeMbIX K mporpamme, Tak xe, Kak u busHec-noruka. CriegosatenbHo, B 06LLEM criyyae BHeCeHWe
W3MEHEHUN B MOJEnb NpeaMeTHON 06nacTu OKaXeT BAMSAHME U Ha OM3HEC-Noruky, M Ha cnocob XpaHeHws
AaHHbIX. BO3HWKaeT BOMpoOC, rae [LOMKHa HaxoauTbcs 00paboTka AaHHbIX: HENOCPeACTBEHHO BMeECTe C
[aHHbIMU, HaNpUMep B BUAE XpaHUMbIX NPOLEAYP, WK OTAENLHO, B NPOrpaMMHOM koge?

Ecrnm B B[l npunoxeHus cogepxartcs TONMbKO AaHHble W OTCyTCTBYeT 0OpaboTka, TO NpOrpamMmMHbIA KOA
CTaHOBUTCS BO MHOIrOM He3aBUCUMMbIM OT cneuudmku ucnonbayemont CYB[. B cnyvae HeobxoaMmocTu nepexogq
ot ogHoit CYB[] k Apyron CTaHOBMTCA 3HA4MTENbHO npolle. BmecTe ¢ Tem, o6paboTka gaHHbIX, peani3oBaHHas
B BuAe nporpamMmbl Ha HekoTopom AMBY, Gyget HOCUTL MpoLEaypHbI, @ He AeKnapaTuBHbIA XapakTep, YTo
NPUBEAET K NOBBILIEHWIO CROXHOCTI NPOrpamMMHOro koaa aton 06paboTkn. Kpome Toro, npu pecTpykTypusaumum
B npuaetcst BHECTM 6OMbLLON 06bEM N3MEHEHMIA B PaA3NNYHble Y4aCTKM Koda.

Ecnu xe, HaobopoT, OCHOBHYH YacTb 06paboTKM NEPEHECTU HA YPOBEHb XpaHUMbIX npoueayp, To cmeHa CYB[
CTaHeT NpaKT4eCKn HEBO3MOXHOI M3-3a HEOBXOAMMOCTH UX NepenucoIBaHNs. Takke cneayeT yunTbiaTh 6onee
BbICOKY}0 CMIOKHOCTb OT/IaZKM XpaHUMbIX NpoLeayp no cpaBHeHuto ¢ AMBY.

CrioxHocmb co30aHusi U conposoxdeHus uHmepegbelica nomb3ogamerns

Pa3spaboTka HTepderica cBA3aHa C psnom npobnem, KoTopble OKa3blBakT BNUSHUE Ha NpoLiece cosaaHus Web-
MPUMOXEHUS. PacCMOTPUM OCHOBHbIE U3 HUX:

1. KoHuenTyanbHoe eAMHCTBO WHTepdieiica nonb3osatens: kaxgoe Web-npunoxeHue npegoctaenset
Nonb30BaTeNo ONpeAeneHHble BO3MOXHOCTW, HO B TO Xe Bpemsi TpebyeT 3aTpaT Ha OCBOeHWe. YTobbl
MWHUMU3MPOBATL 3TW 3aTpaTbl, MHTEPdENC NpUNOXeHus [omkeH obecneumBaTb OAMHAKOBbIE CMOCOObI
BbINOMTHEHWS CXOXMX OnepaLni.

2. OpraHusaums coBMeCTHOM paboTbl MporpammmucTa 1 au3anHepa: kak npaBsuiio, B KONNEKTUBE pa3paboTunkoB
NPUCYTCTBYIOT KaK MpOrpammucTbl, Tak U ansanHepsl. OCHOBHOM 3aaaden NporpamMMIUCTOB SIBASIETCS CO3AaHMe
NPOrpamMMHOro KOAa 1 NPOrpamMMHOi YacTu uHTepdenca nonb3osatens. [nsanHepsbl 3aHUMatoTCs pa3paboTkoi
3NEeMEHTOB OhOpPMIEHNS N OpraHu3auven uHTepdeiica B Lenom. MNpobnema coctouT B TOM, YTO NPOrpaMMuUCT
BbIHY)XO€EH pa3pabaTtbiBaTh MHTepdenc nonb3oBatens, 4Tobel ybeantscs B paboTocnocoBHOCTY HANMCAHHOTO
UM Koga. B TO Xe Bpemsi Am3aiHep He MOXET NOAroTOBWUTL 3TOT WHTEPMENC 3apaHee, T. K. HE 3HAET, Kak 3To
ByneT pean13oBaHo NPOrpamM1CcTOM.
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3. MpaBunbHOCTb NPeACTaBNeHNst HTepAENCca B Pas3nUYHbIX KIMMEHTCKUX NpUnoxeHusx: ocobeHHocTbio Web-
NPUNOXEHUI SBMSETCS MCMONb30BaHWe creunanbHbIX KIMEHTCKUX NporpaMM Ans npeacTaBneHns uHTepdeiica
(bpayaepoB). C ogHOM CTOPOHLI, 3TO MO3BONSET CO34ABAEMbIM NMPUNOXEHNSM paboTaTb B reTepOreHHol cpeae
(nonb3oBaTen MOTYT MCMOMb30BaTh Pa3NUYHbIE annapaTHble NMaTtopMbl W Pa3fnuYHble OMepaLyMOHHbIE
CUCTEMBI), @ C OPYron — Bbi3blBaeT Npobnemy KOPPeKTHOro MpeacTaBneHus uHTepdenca nonb3oBatens B
pasnnyHbiX Gpaysepax. Kpome TOro, Aaxe OAMH W TOT e bpay3ep MOXKET CyLUIECTBEHHO OTNNYATLCs OT OHOM
BEPCUW K APYroii, cneaoBaTernibHO, BO3HUKAET AONOMNHUTENbHAS Npobnema nogaepxkn CTapbix BEPCUid.

4. OpraHn3aums pecypcoB Ha cepeepe: Npyu cosfaHun nHTepdenca Web-npunoxerus ncnonbayetcs 6onbLuoe
KONN4YECTBO 31EMEHTOB OCHOPMIIEHWS!, CTUNEN, CKpUNTOB. Bce 3T0 MOXHO 06beanHUTb Nog OBLLMM NOHSTUEM
«pecypcbl». Kak npasuno, kaxaas CTpaHuLa MCMonb3yeT kak pecypebl, MpYMEHsieMble Npu CO3L4aHUM ApYriX
CTPaHWL, TaK M HeKkoTopble creunuduyHble TOMbKO Ans Hee. Kak opraHu3oBaTb pa3MelleHMe Ha Cepeepe
PECYPCOB PasnNYHbIX CTPAHWL, C Y4ETOM BO3MOXHOCTY WX Nepencnonb3osaHus? Mpu aTom cregyet MMeTb B
BUAY, YTO PECYPC, CNELMPUYHBIN AN HEKOTOPOIA CTPAHULIbI, MOXET CTaTb Nepencnonb3yeMbiM, 1 Ha0GopOT.

[lokymeHmupogaHue npozpammb|

OTnununtensHoi ocobeHHocTbo Web-npunoxeHnin SBnseTcs BO3MOXHOCTb ObICTPOI CMEHbI BEPCUI, MOCKOMBKY
HeT HeobXxoaMMOCTM PAcNPOCTPaHATL AN 3TOro 0BHOBMEHWE Cpeay Nonb3oBaTenei NporpaMmsl — 4OCTAaTOYHO
nuwb 06HOBUTL COAEPXKUMOe cepeepa. B pesynbTate npu cnepytoLlem ceaHce nonb3osatens byget paboTatb
yXe C Apyron Bepcueit npunoxenns. OgHako nerkoctb 06HOBNEHUst HeceT B cebe npobrnemy COOTBETCTBUS
NMetoLencs JOKYMEeHTaLUun 1 HOBOW Bepcuu mporpammbl. Kak coenatb Tak, 4tobbl AOKyMEHTaUMs oTpaxarna
camble CBEXME U3MEHEHUS B Nporpamme?

Kak v npn paspaboTke koaa npunoxeHnsi, B NpoLecce HanucaHns SOKyMeHTauumn paspaboTumkamm MOXET BbiTb
ponylieH psa owubok: noruyeckne OWMBKA B NPELNOXeHUsX, 3anyTaHHble OObACHEHWS, HepackpbITble
BOMPOCbI, HerpaBUMbHbIE CCbINKA Ha ApyrMe MOAYNW, pasHbii CTUnb onucaHus. CneposaTenbHo, MOMUMO
HanucaHWs JOKyMeHTauun HeobXxoaumbl ee TiaTenbHas npoBepka M BblpaboTka eguHoro ctuns. Kpome Toro,
HeobXxoOuMO pewwnTb BOMPOC O pacnpedeneHun 00si3aHHOCTEN B KOMMeKTMBE pa3spaboTumkoB (KTo Oypet
pa3pabatbiBaTb [OKYMEHTaLM0, KTO OydeT ee TeCcTUpoBaTh, y KOr0 €CTb NPaBO MPUHSATUS OKOHYaTESNbHbIX
PELLEHMIA NPW pa3peLLEH CNopoB 1 T. 4.).

Pa3paboTka cucteMbl 06MeHa coodweHnamm

[Ong peweHus npobriem, ykasaHHbIX B npedbldyllem pasgene, HeobXoauMmo OTAenuTb BU3Hec-noruky ot
WHTepdperca nonbsosatens. [Ana 9Toro BBeAEM MEXAY HWUMW MPOMEXYTOUHbIA CMOW, OCHOBHOW (DYHKUMEN
koToporo ByneT ABNATLCH OpraHW3aunsl B3aMMOAENCTBMS OM3HEC-NOrMKW W WHTepdenca B COOTBETCTBUM C
HEKOTOPbIM POpManbHbLIM ONUCAHUEM.

Mpn HeoBxoaMMOCTW WHTepdeic nonb3oBatens obpallaeTcs 4epe3 3TOT  MPOMEXYTOUHbIA  CMOW K
onpegeneHHon yHKUMM OM3HEC-NorvkKM 3a nonyyeHneM Heobxoaumoro pesynbrata. [lanee onpegensercs
00ObEKT, NOAAEPKMBAIOLLMIA BbINOMHEHNE AAHHON (OYHKLMKM, N NpoUCXOAUT obpalleHmne Kk Hemy. Takum obpasom,
nHTEpdericHas YacTb He 3HaeT, Kako OObEKT Ha3HAYaeTCa Ha peanu3aumio KOHKPETHON (YHKLWK, N HE MOXET
npuesizateCst K cneuudmke 3Ttoro obbekta (Hanpumep, k ucnonbdyemon CYB[). 310 npepocTaBnset
BO3MOXHOCTb 3aMeHbl peanuaytoLero obbekta 6e3 3meHeHust uHTepdenca.

C opyroi CTOPOHbI, 06bEKTbI BU3HEC-NOTUKA HUYErO HE 3HAKT O TOM, FOE M KaK WCTONb3yoTCsl pe3ynbTaTbl UX
paboTbl. VIM M3BECTHbI TOMbKO CMHTAKCUC WM CEMAHTMKA TeX (DyHKUMIA, peann3auuio KOTOPLIX OHU OOIDKHbI
obecneuntb. CnepoBatenbHo, OObEKTbl OM3HEC-NOMVKM OKasbiBATCA CMocobHbIMKM  0bcnyxmBaTh NobON
UHTEPENC NONb30BATENS, KOTOPOMY XBaTaET 3asBIIEHHON B MPOMEXKYTOYHOM COE (hYHKLMOHANBHOCTMU.

CkasaHHOe BbilLe MOXHO NPOUNIIOCTPUPOBATL CXeMoi (puc. 2). 3a CHET MCMOMNb30BAHMS MPOMEXYTOYHOTO Cos
BO3MOXEH Tt0OO0N BapuaHT COUNEHEHUS] «MHTEPMENC — peanusaumsy.

Paccmotpum nogpobHee onucaHne GyHKLMA NPOMEXYTO4HOMO YpoBHS. CHavana HeobxoamMo BbISICHUTb, Kakie
WMEHHO (DYHKLMN JOMKHBI BOWTK B cOCTaB cnos. Kak ux onpefenntb? MOCKONbKY HA CUHTAKCUC, HI CEMaHTUKa
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3TUX (OYHKUMA, NO 3aflymMKe, HE 3aBUCST OT [eTanen peanusauum GrU3Hec-noruku, MHTepdeiica nonb3osaTtens 1
0COBEHHOCTEN UCMONb3yeMbIX TEXHOMOMN, TO OHW MOTYT 3aBUCETb TONBKO OT CreumduKA NpeaMEeTHON 0bnacTu
N yHKUMOHANbHbIX TpeboBaHui. CrefoBaTeNbHO, ECTECTBEHHBIM UCTOYHUKOM (POPMMPOBAHUS CUHTaKCUCA U
CEMaHTMKN (hyHKLMA NPOMEXYTOUHOIO YPOBHSI MOXKET CIYXMTb ONCaHWe NPeLeaeHTOoB.

Peanusaums—1 YHKUMA Peanusauus—2 YHKUMA Peanusauus—n YHKUMA
MPOMEXYTOYHOTO Cost MPOMEXYTOYHOTO Cost NPOMEXYTOYHOTO Cost

Peanusaunyua by HEKILIUU

A 4

[MpOMEXYTOYHBIN CIION, ONUCHIBAIOLWMIA HABOP yHKLWMIA

A

n I OJN b 3O0BRAHMUE by HKILU

Wutepdeinc—1 WHTepdeic—2 ... WHTepdenc—m

Puc. 2. Cxema pa3sgeneHns uHTepdeiica nonb3oBaTens 1 GU3HeC-NorK NPUNOXeHNs

[na peanusauum uHTepdeinca nonb3oeaTens TpaguUMoHHoe ucnonb3osaHne HTML B Web-npunoxeHusx He
nogxogut. Heobxoamm mexaHuam ans 6onee YeTKOro pasgeneHus npeactaBneHus U 06paboTki MHdopmaLmm.
B HacTosiee Bpems TakuM MexaHW3MOM MOXET BbiTb TexHonornst XSLT. WHTepdieiic nonb3oBaTens 0CHOBaH
Ha ucnonb3oBaHum XSLT-wabnoHoB, cogepxaliux npeacTaBneHne aaHHbix. C aTMuy WabnoHamm QUHaMUYecKn
cesAsbiBatoTc XML-OOKyMEHTHI, FeHepupyeMble CEPBEPHOM YacTblo MHTEpdeica (Java-cepenetamm). Camu
cepBreTbl BbluMCeHne Tpebyemblx gaHHbIX HE MpoW3BOAsT, OHM obpawlaTcs Kk obbekTam Bu3Hec-noruky,
nepesasas UM Heobxoaumble napameTpbl. OBpalleHne OCyLIECTBSETCS Yepes cnelnanbHbIi Knace, KOTopbli
onpegenset noaxoasawuin 06bekT BusHec-normku 1 Bo3spallaet ero. MonyyeHHble pesynbTaThl NePeBOasaTCS B
XML-LOKYMEHT, KOTOPbI MOXET ObITb MHTEPNPETUPOBaH npu nomolm XSLT-wabnoHa. Takum obpasom, ecnm
Mbl XOTUM KapAuHaNbHO NOMEHSTb MHTEpPdenC nonb3oBatens (Hanpumep, paspaboTaTb HOBbIA MPOTOTUNM), TO
JOIMKHbI BHECTU M3MEHEHWS kaK B XSLT-abnoHbl, Tak M B COOTBETCTBYHOLUME CEpBReTbl. A ANs N3MEHeHMs
NPeACTaBeHNs B paMKax TOro e NpoToTUNa AOCTAaTOYHO UCnpaBnTb XSLT-wabnoHsl. 3T0 NO3BONSET peLumnTb
npobnemy ConpoBOXaeHUs MHTEPENCa NOMb30BATENS.

Knaccel 00bekTtoB OM3HEC-NorMkM CKpbiThl OT CepBneToB Habopom wHTepdencos (Java interface). Owu
obpabaTbiBaloT 3anNpockl CEPBNETOB 1 BO3BPALLAKT pe3ynbTar.

Mpn obpaboTke 06BEKTHI OM3HEC-NOrMkM MoryT obpawaTtbesd K 0ase AgaHHbIX CUCTEMbI 3@ MOMyYeHUEM
Heobxogumoin uHdopmauun. B kauecTse cepsepa bll ucnonsayetcs Firebird. MpumeHeHne umenHo aton CYB[]
ABNSETCA cneundukon peanmsaumm OU3HeC-NOMMKM M He 3aTparMBaeT WHTepdeinc nonb3oBatens. MoxHo
C03AaThb anbTepHATUBHYIO peanun3auntio Ha ocHose apyron CYB[ v nogkniounTb ee k cTapomy UHTEpdeNcy, 4to
NO3BONSET YAaCTUYHO CHATL Npobnemy Bbibopa cnocoba XpaHeHUst AaHHbIX.

Mpu paspaboTke NONb3OBATENbCKON LOKYMEHTALMM Ha cUCTEMY HEOBXOAMMO 00ECneunTb ee akTyarnbHOCTb, a
ANS 3TOTO HYXHO A0BUTLCS TOYHOTO COOTBETCTBUS (hYHKLIMOHAMBHBIX BO3MOXHOCTE CUCTEMbI M JOKYMEHTaLMM,
OMNCHIBAIOLLEH 3TN BOMOXHOCTU. ECNW [OKyMEHTaLMs NULIETCS OTAENbHO OT (PYHKLMOHAmbHbIX TPeGoBaHU,
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TO HE WCKIIYEHO, YTO Ha KakOM-MBo aTane paboT BHECEHHble W3MeHeHMs He OyayT 3aduKCUpoBaHbl B
[OKyMeHTaUuW. B cBSA3M ¢ 3TUM Mbl MpegniaraeM Apyroil Moaxod: MOCKOMbKY OnucaHue (yHKUMOHANbHbIX
TpeGoBaHui NPEACTaBIEHO MPW MOMOLLM MPeLefeHTOB, TO MOXHO He CO3aaBaTb JOKYMEHTALMi0 OTAENbHO, a
HabupaTb ee HenocpeaCTBEHHO 13 ONKCaHWS NPeLEeaeHTOB.

OnucaHve npeleaeHToB 00513aTenbHO AOMKHO coaepxaTb OnpeaerieHne NOTOKOB COObITUIA, Ha OCHOBaHWM
KOTOPbIX MOXHO MOCTPOUTb OObSICHEHME nopsigka paboTbl nonb3oBaTens. Kak npaBuno, npeleneHTbl,
onucbIBalOLLME PYHKLMOHANBHOCTb BOMbLUMX CUCTEM, pa3bnTbl ANs YAOBCTBA HA psig NakeToB. ATU NakeTbl Npu
HanuCcaHUM [OKyMEHTaLMW BrIONIHE €CTECTBEHHO MOryT ObiTb MepeBedeHbl B COOTBETCTBYHOLME pa3menbi
PYKOBOACTBA norb3oBatens. Mpy BHECEHUN M3MEHEHUI B HEKOTOPbIA MpeLeaeHT HeobXoaUMo NpOCMOTPETb
COOTBETCTBYHOLMI €My pa3aen AOKYMEHTaLMM 1 Npn HeOBXOAMMOCTI UCTIPABUTD €ETO.

Kak n3BeCTHO, onucaHwe npeLefeHTOB MOXET WCMOoMb3oBaThCA ANA BbIABMEHUS CYLHOCTER NpeaMeTHOM
obnactv, B TOM uucne W [Ons OnpedeneHus KaTeropwuit nonb3oBaTenen cucTeMbl. 3Ta  WMHdopMauns
oTobpaxaeTcs Ha Auarpamme npeueaeHToB. Mcnonbays aTy Ouarpammy, MOXHO BbISIBUTb pacnpepeneHne
npeLeaeHToB Mo KaTeropuam nonb3oBaTeneil 1, CnegoBaTenbHO, pa3bnTb NONb30BATENLCKYH AOKYMEHTALMIO MO
3TUM KaTeropusim. B 3TOM cnyvae camum MOpsigKOM paspaboTku oKymeHTauum OypeT obecneunBaThes
Onu1caHue BCeX AONYCTUMBIX LENCTBUI NOMb30BaTENS AaHHON KaTeropum.

/TaK, OCHOBHbIM MCTOYHWUKOM (HOPMUPOBAHMS PYKOBOACTBA MOMb30BATENS HAa CUCTEMY CTAHOBUTCS OMUCaHWE
npeLeaeHToB, OAHAKO OQHOTO €ro HeJOCTaTOMHO AN CO3A4aHUs MOMHOLEHHOM AokymeHTauuun. Kak yxe 6bino
OTMEYEHO BbILLE, PYKOBOACTBO AOMKHO MOMOraTh MOMb30BAaTEN B OCBOEHMM nporpammbl. OnucaHue xe
NpeLeseHTOB HUKOMM 00pa3oM He OnuCbiBAET KOHKPETHYK peanu3auuio nporpaMmbl M ee UHTepdelic.
CnepoBatenbHo, WHopMauWs, nomnyyYeHHas W3 npeuefeHToB, AOMkHA ObiTb AOMOMHEHa cBeaeHusMu 00
nHTepdeiice pa3paboTaHHOTO MPUMOXEHMUS, KOTOpble AOMKHbI BKMKOYAaTb Kak TEKCTOBOE OnucaHue, Tak U
n3obpaxeHne nHtepdenca cUCTEMBI.

3aknioyeHue

B gaHHO cTaTbe ObINO pacCMOTPEHO pelleHue psaa npobnem paspaboTku Web-npunoxeHnin Ha npumepe
CO34aHNa NporpamMMbl Anst opraHu3alm obMeHa CoobLLEHNsIMM B CUCTEME AUCTAHLMOHHOTO 0ByYeHms. ABHOe
BbISIBNIEHME BO3MOXHbIX NMPOOMEM M MPUMEHEHUE COBPEMEHHBIX TEXHONMOMMIA AN UX PeLueHnst MO3BONMMO
MOBbICUTb KAYeCTBO TOTOBOMO NPUNOXEHWS, YNPOCTUTL COMPOBOXAEHME W obecrneunTb NoMb3oBaTens
HeobxoauMbIM HAbOPOM AOKYMEHTaLMK.

Bubnuorpaduyeckun cnucok

[Fields] Duane K. Fields, Mark A. Kolb, Shawn Bayern Web Development with Java Server Pages. Second Edition.
[BpayH, 1999] BpayH Mapk, XoHHukat Ixeppu, u ap. Ucnons3osaHne HTML 4. — M.; CM6.; K.: Bunbamc,1999.

[KoHanneH, 2001] KonanneH, [xum. Paspabotka Web-npunoxenuit ¢ ucnonb3oeannem UML.: Mep. ¢ awrn. — M.
Wapatenbckuit gom “‘Bunbamc”, 2001. — 288 c.: un. — lNapan. TuT. aHrn.

CeeneHus 06 aBTOpE

AHndpeli LLlupokoe — [Mepmckull 20cydapcmeeHHbIll yHusepcumem, cmydeHm mazucmpamypbi kagheopb!
Mamemamu4yecko20 obecneqeHus 8bMuciumenbHbIx cucmem; Poccus, e. [Mepmb, 614990, yn. Bykupesa, d. 15;
e-mail: shirokov_aa@list.ru
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CUCTEMA TECTUPOBAHUSA YPOBHS 3HAHUIA:
UTOrN AKCMNJTYATALWUK U NEPCNEKTUBbI PA3BUTUA

Anekcangp Kypakos

Abstract: B cmambe nodeodsmcs umoau OdecsmunemHeli aKcnayamauuu Cucmemb! KOMNbIOMEPHO20
mecmupogaHusi 3HaHuUli U paccMampugaomcsi 80Npock! ee ModepHU3ayuU U dasbHelie2o pazeumus.

Keywords: cucmema asmomamu3upogaHH020 06yyeHus, KOHMPOsb 3HaHUU.

ACM Classification Keywords: K.3.1 Computer Uses in Education — Distance learning.

BBegeHue

PaHo unu no3gHo yyebHoe 3aBefeHWe, MpeanpusiTe WK OpraHu3auusi CTankueaeTcst ¢ HeoOGXOAMMOCTbH
OLIEHUTb UMW NPOBEPUTL 3HAHMS CBOMX abUTYPUEHTOB, YYaLLUXCS, KaHAMAATOB Ha BakaHCMO, COTPYAHWKOB W Ap.
CyLLeCcTBYET MHOXECTBO MOAXOLOB K PELUEHW0 JaHHOM Npobnembl. OTO MOryT ObiTb YCTHbIE U MUCHMEHHbIE
9K3aMEHbl WNM TECTbl, BUPTYyarlbHble U OYHble COBECeaOBaHUs, UCMOMNb30BaHWE KOMMbIOTEPHLIX MPOrpamm,
CUMYNSITOPOB W T. M.

Korga B 1996 r. B cBSi3M C yBenuyeHneM obbema npepocTaBnsieMbix 06pas3oBaTenbHbIX YCNyr Ha akynbTeTe
nepenoarotosky cneuuanuctos Cr16ITY BosHMkna npobrema NpoBepKM 3HaHMIA abUTYPUEHTOB 1 y4aLMXCs, ObIno
MPVHSTO peLLeHne 0 Havane pa3paboTki CBOE COBCTBEHHOM CUCTEMbI KOMMBIOTEPHOTO TECTUPOBAHMS 3HAHMIA.

UcTopusa cuctembl

I'IepBaﬂ BEpCUA CUCTEMBI QTest, npe,qHaaHaquHoﬁ ana OueHKn 3HaHUI a6I/ITypVIeHTOB 1 yyallnxcs, Obina
3anylleHa B ONbITHYKO 3KCnnyaTauuo OeCATb NeT Ha3af, B 1997 r. Mo Mepe MCNoJib30BaHUA B HEE ﬂ06aBJ'IFIJ'IVICb
HOBbIE (*)yHKLl'VIOHaJ'IbeIe BO3MOXXHOCTW B COOTBETCTBUU C BO3HUKaBLUNMU I'IOTpe6HOCTFIMM.

B 2002 r. ons TecToBoi cuctembl Obin paspaboTtaH Web-uHTepdelic, 4To No3BOMUNO NPeaocTaBnsaTh yCnyrv no
AMCTaHLMOHHOMY TECTUPOBAHNIO.

B 2003 r. gns TectoBoi cuctembl 6bino paspabotaHo Web-npunoxeHne obpaboTkm CTaTUCTUKM U aHanm3a
pesynbTaToB. B Tom xe 2003 r. ¢ y4eTOM noXenaHwi NpenogaBaTtenen 1 cnywareneit bsina MoaepHU3MpoBaHa
cxema fdaHHbix. Torga xe Obina peanu3oBaHa KCMEPUMEHTaNbHas BEPCUS areHTa TeCTUPOBaHMS, KoTopas
No3BOMsANa UCMbITYEMOMY Bblpa3suTb CBOK YBEPEHHOCTb UMK HEYBEPEHHOCTL NPM BbIGOPE Bap1aHTOB OTBETOB Ha
BOMpOCHl, @ npouedypa o06paboTku pe3ynbTaToB 9K3amMeHa WCMomb3oBana MaTeMaTW4eckun annapar,
NPUMEHSIBLLMIA HeYeTKyto noruky [Kygakos, 2005].

Hacrosiwee

B HacToswmin MOMeHT cuctema cogepxut bonee 100 TecTos, paspaboTaHHbIX npenogasatensamu dakynbTeTa.
B Heit 3apeructpuposaHo Bonee 21000 nonb3osatenen, nposegeHo bonee 50000 TecTos.

ApXVITeKTypa CMCTEMbI TUNMYHA Ans GonbLIMHCTBA MHCbOpMaLl,MOHHbIX cucrem cepeauHbl 90 rr. NPOLLNOro Beka.
310 TPEXypoBHEBAsA KIMEHT-CepBEpPHas CucTtemMa. KnneHT moxeT ObiTb OXapaKkTepu3oBaH Kak «TOMNCTbINY KNWEHT,
T. €. UMEHHO OH BbINOJTHAET BCHO BbIMUCITUTENBHYIO HArpya3ky.

Cepsep npeacraeneH B Biae CYB Microsoft SQL Server. Cxema aaHHbIX BKHOYaET B ce0S Takne NOHATUS, Kak
«KaHOMOaTbl», «TECTbI», «BOMPOCHI», «BapUaHTbI OTBETOBY U «PE3YNbTaThi».

CyLHOCTb «KaHAMAAT» ONpeaensieT MHhopMaLWI, NEPCOHNMULMPYHOLLYHO NONb30BATENS CUCTEMBI.
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TecT, NOMUMO onucaTenbHON MHGopMaLmK,
onpegenser:

AreHT Tectuposarua (Mpunoxexdme Windows)

— Bpemsi, KOTOpOe OTBOAUTCH KaXgoMy E’;;Z‘Z:Ta?gsﬁ?;‘;e””“ [ C++MFC ]

KaHaupary; : )

— 4YuCcrno BOMPOCOB M3 06Lel BbIBOpKY, Ha A
KoTopble Heobxoaumo OTBETUTb YposeHs Morvku Mpunoxenus [

KaHauMaary, (Business Logic Layer) CH+MFC ]

p. S

— npoxogHoi Gann (B mpoueHTax), 4
onpeaensiolMii  GuHapHylo  rpajaumio | y

«yenexiHeynayan. YposeHe [locTyna k [lanHeim
y y . (Data Access Layer) C++/MFC/DAO
Bonpocy MOXHO 3apaTb MOSiCHUTEMbHbIA | { )

PUCYHOK,  BECOBOW  KOA(PUUMEHT W /
ONpeaenuTb ero KaTeroputo (TemMaTuyeckyio ¥
npuHagnexHocts). OpHako, Kak nokasan

ONbIT 3KCMyaTaLym, aKcnepTbl (CoCTaBUTENN

TECTOB) KpalHe HEOXOTHO 3afalT BECOBblE

XapaKTepUCTUKM.

Bonpocbl npepnonaraloT  «BbIGOP OAHOMO

BapuaHTa OTBETA M3 HECKOMbKNX» U «BblbOp Puc. 1. ApxuTekTypa areHTa TecTupoBaHus
HECKOMbKMX ~ BapuaHToB  OTBETa U3 (Mpunoxetne Windows)
HECKOMbKNX».

B nepsom cryyae Takoii TN Bonpoca siBHbIM 06pa3om 0603HaYaeTcs HTepdencom (Tak HasbiBaeMblil S1EMEHT
ynpaBnenus radio button). Bo BTopom cnyyae akcnepT cam peluaet, 0603HayYaTh K YMCO MpeanonaraeMbix
«MpaBuIbHbIX» BApUaHTOB OTBETA B TEKCTE BOMpOCa.

OKCnepuMeHTanbHble BEpCAM CUCTEMbl Mpeanaranu W [pyrue Tunbl BOMPOCOB (HATU COOTBETCTBME,
yNopsiA0YMTb, BBECTU TEKCT), HO OHW Be3 3HTy3ra3ma Obiny BOCTIPUHSTLI U KaHAMGATaMM, U SKCiepTaMiu.

Pe3y1'IbTaTbI TECTOB NMO3BONAKT ONPeAennUTb Hann4yne «nnoxmx» n «HEKa4eCTBEHHbIX» 3a4aHuni.

—

Database

Arext ATeHT TeCTUpoBaHMA
Ha3HAYEHUA TECTOB (npunoxexwe Windows)

AreHt
a0MUHWUCTPUPOBAHWA
TECTOB

ATeHT TeCTUpOBaHMA
(web-npunoxeHue)

Llpyrve npunoxeHus

Database

Puc. 2. Cuctema TECTUPOBaHNA KaK MHOroareHTHaa cnuctema

Ecnm paccMatpuBatb CUCTEMY KaK MHOTOareHTHyto, TO B Hew peanu3oBaHbl CrieayroLne areHTbl:

1. AreHT agMUHUCTPUPOBAHWS TECTOB, NpedHa3HAYeHHbIN Ans OPMUPOBaHMA W PeaakTUPOBaHWS TECTOB,
peann3oBaHHbIi B Buae npunoxenus MS Access.

2. AreHT HasHaveHus TeCToB, I'Ipe,El,Ha3Ha‘-leHHbII;1 ana pernctpayum kKaHanaoaTos.
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3. AreHT TeCTUpOBaHUS, NpefHasHaueHHbl Ans paboTbl BHYTPWM NOKanbHOM CETW, NpeACTaBneH B Buae
Windows-npunoxeHus; B ka4ecTBe MHCTPYMEHTaSbHbIX CPEACTB MCMONb30Bancs A3blk NporpaMmmpoBanmns C++,
oubnmoteka MFC, cpeactBa goctyna k gaHHbiM DAO. KnueHT cOCTOMT M3 OOHOMO WCMONMHSIEMOro MOZyns,
NPeaocTaBnseT WHTepdenc HaCTPONKM NOAKMOYEHUS! K 0ase AaHHbIX, MO3TOMY HUKAKUX TPYAHOCTEN C TOUKM
3pEHMNS ero pasBepTbIBaHUS U 3KCMTyaTaLun He BO3HUKAET.

4. AreHT TECTWPOBaHWA, NpeaHa3HayYeHHbI AN AUCTAHLMOHHOIO TECTUPOBaHWS, npeacTaeneH B suge Web-
npunoxenus. MpunoxeHue ObiNo peanu3oBaHo ¢ npuMeHeHnem TexHonoruin ASP, VBScript u JavaScript.

OGa areHTa TecTMPOBaHMS XapaKTepU3yKTCs
cneayoLmmi CBOVCTBAMMU: AreHT Tectuposanua (Web-Mpunomexne): ]

Internet Explorer, Mozilla, Opera, etc.
A
Y

— peanuayloT Bce Tpu asbl npolecca

. - '
TECTUpOBaHUA.  TeHepalio,  Henocpen Microsoft Internet Information Server (IIS)
CTBEHHOE TectTupoBaHmne n UHTEP- %
YpoeeHb lNpeacrasnexus :
npetaunto NONYYEeHHbIX e3yNbTaToB
[: acuas 1982]3/ pesy (Preseniation Layed) [HTMUASP;JavaScnpt]
HacTasu, : g )
J
— cogepxar MOZYynM NPOBEPKY A
YpoeeHs Jlormku MpunoxeHus
COCTaBJ1EHHbIX TECTOB W XYPHAIU3UPYHOT i
6 yP Py (Business Logic Layer) [ VBScipt J
OLLINOKMK; )
A
— KaXgbi  KaHaugaTt  nonyyaeTr  CBOK Y
YpoeeHb [Joctyna k JaHHbIM ]
BbIOOPK BOMNpPOCOB CcOo3daBaeMylo C
pKy p ) it y C (Data Access L aver) VBScript/ADO
NOMOLLbI reHepaTopa nceBaocny4amHbiX I
yucern. BapMaHTbI OTBETOB Ha BOMpPOCHI N
TOXE nepemMeLLmBatoTCA, Y

—  VHGOPMUPYIOT KaHaugata O NopsiakOBOM
HOMepe Bonpoca B Bblbopke, 06 obLiem
KONMWYeCTBe  BOMPOCOB,  OCTaBLUEMCS
BPEMEHM,  HabpaHHblx  Oamnax u

pesynbTare B popme «ycnex/Heynadan; Puc. 3. ApxuTekTypa areHTa TecTUpoBaHms
(Web-npunoxeHue)

Database

— MO03BONAT  CBOGOAHO — NepemelyaThes
MeX [y BOMpocamu TecTal.

AreHT TectupoBanusa (Windows) peanusyet

obyyartolyto KOMMOHeHTy. Mo 3aBepleHun TecTa (M ecnu 3TO NpesyCMOTPEHO 3KCMEepTOM) KaHawaaTty
NpeaoCcTaBnsAeTCs BO3MOXHOCTb MPOCMOTPETb BOMPOCHI, HA KOTOPbIE OH TONMBKO YTO OTBEYamn W B KOTOPbIX
AONYCTUN OLINGKN, 1 03HAKOMUTLCS C OOBACHEHNSMM JKCnepTa.

VHdhopmaums n3 6a3bl AaHHbIX CUCTEMbI TECTUPOBAHMS UCMOMNL3YETCA W APYTMA NPUNOXEHUAMU. B yacTHOCTK,
Web-cepsep hakynbTeTa, oTobpaxas uHcopmaumo 06 y4ebHbIX Kypcax, 3anpalumBaeTt M3 Hee Heobxognumyio
NHEOPMALWIO O «BCTYNUTENbHbIX» TECTaX.

MepcnekTuBbI pa3BUTUA

K 2006 r. B cBA3M C pasBMTMEM HOBbIX MOAXOOOB K MPOEKTUPOBAHMIO apXWUTEKTYPbl KOpnopaTUBHbIX
NPOrpaMMHbIX MPUMOXEHWUH, @ TaKkke B CBA3W C NOSBMNEHMEM HOBbIX nnatdopm (B YacTHocTw, Java Platform,
Enterprise Edition, Microsoft .Net Framework 2.0) u MHCTpyMeHTanbHbIX CPEACTB paccMaTpuBaeMasi cucTema
TECTUPOBAHKS 3HaHW noTpeboBana rnybokon MogepHU3aLK.

B HacTOSILMIn MOMEHT CpOEKTMPOBaHa HOBasi apXMTEKTYpa CUCTEMbI U Peanu3oBaH ee NpoToTuN.
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Cxema faHHbIX JONOSIHEHA NOHATUAMM, nepe4vncrieHHbIMU HXKE (Ha3BaHVIF| noka yCJ'IOBHbI)Z

« LlabroH TecTa. Y Kaxgoro Tecta MOXET ObiTb MHOXECTBO LAGMOHOB, OMPEedensiolwyux MOmUTUKY U
npouesypy TecTUPOBaHUS: ANMUTENBbHOCTb CECCUM, YUCTO CEaHCOB (MOMbITOK), AMMUTENBbHOCTb CeaHca,
KON14eCTBO BOMPOCOB, CBOGOAA HaBMraLMW, NPOCMOTP pe3ynbTaTos U Mp.;

« TecToBas ceccusi onpegensieT BpeMEHHON MPOMEXYTOK, B TEYEHWE KOTOPOro KaHAMLATy NpefocTaBmsieTcs
BO3MOXHOCTb NPEANPUHSATL ONPEAENeHHOE B LWabNoHe YMCIO CEAHCOB — MOMbITOK CAATh TECT;

« TecToBbIi CeaHe onpeaensieT COGCTBEHHO NOMbITKY CAATb 3K3aMeH.
MnaHupyeTcs Takke YBENUYUTL YUCHO areHTOB, PAcLUMPUTb WX (DYHKLMM W, Camoe raBHOE, W30MMpoBaTh WX
Apyr OT Apyra.

AreHT TectupoBanua (Web-Mpunoxerue): s £
Internet Explorer, Mozilla, Opera, etc. Apyroit Arent
A Internet Explorer, Mozilla, Opera, etc.

A

r

e

Microsoft Internet Information Server (IIS)

Apache ]
YposeHs NMpeacTasneHus
[(Presentation Layer) ASP.NET/AJAX [Opyras peanuaauwa [ PHP ]
YpoeHs MNpegcraBneHuns
LY 7
' \ N\
Business Object Class Library \ /
YpoeeHs lorvkn MpunoxeHma &
(Business Logic Layer)

Data Access Class Library v

YpoeeHs JocTtyna k JaHHsIm
{(Data Access Layer) R o ADRINET

A

Database

Puc. 4. Hoas apxuTekTypa areHTa TeCTMpoBaHus

B xome MOoJepHM3auumM areHta TeCTUPOBaHWA npepnonaraeTca npoaomKUTb WUCCnenoBaTenbCkue paGOTbI,
CBA3aHHbIE C peanwsau,meﬁ HEYeTKOCTN B OTBETaX KaHAWAATOB B X0A4e TECTUPOBAHNUA.

Takke nnaHWpyeTcs peanu3aunst MeTOLOB HEYETKOW OLEHKW 3HAHWA B CUCTEME AWCTaHLMOHHOMO 0by4eHMs
[ActaHuH, 2001].

[ns opraHu3aumu B3aWMOAEACTBMS C [PYTMMW a@HamnorMuHbIMM CUCTEMAMW MPEANnonaraeTcs MpoBeCTy
NccnenoBaHUs CyLLECTBYIOWMX (hOPMATOB XpaHEHWst TECTOB W WX mocneaytowen obpaboTki, B 4aCTHOCTY
HanborblWmn uHTepec npeactasnset cneuudukauns QTI koHcopuuyma IMS [IMS]. B pesynbTtate Takux
nccnenoBaHuii MOXeT ObiTb peanu3oBaH areHT aKCnopTa-MmnopTa.
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AreHt
HeueTkon oueHkm
3HAHWRA

AreHt
onpepnenexun Mpodwmna
Monb3oeatens

AreHT TECTHPOBAHMA
(web-npunosenve)

AreHrt
aAMWHUCTPUPOBAHUS
TECTOB

T

AreHT aHanu3a
pesyneTaTos

Database

Yeegomnenve
0 «MNAOXUX» N ¢HEKAYECTBEHHLIX» 3a0aHnAX

Puc. 5. [lononHnTesnbHble areHTbl 4ns CMCTEMbl TECTUPOBAHNS

3aknoueHue

CuctemMa OUEHKM 3HaHMil yuawmxcs QTest, Haxopslascs B 9KCnnyaTauuu Lenoe AecATUneTve,
3apekoMeHgoBana cebs Kak (hyHKUMOHANbHas, HaaexHas W npocTas B WCMONb3oBaHMW. MogepHuaupys
cUCTeMy, NPeACTOUT COXPaHUTL 3TM CBOMCTBA W NPUBHECTM HOBbIE BOMOXHOCTMU.

MogyrnbHas apxuTekTypa CUCTEMbl TECTUPOBAHWS 3HAHMI MO3BONSET Crneunanuctam npeaMeTHbIX obrnacten
co34aBatb, peAakTUpoBatb W NyBnMKoBaTb TECTbl, NPUYeM (DU3NYECKOTO NPUCYTCTBUS KCrepTa «BOMM3N»
cucTeMbl He TpebyeTcs, — JOCTaTOYHO MMETb NOAKIIYEHME K CETU VHTEpHET.

McnbiTyeMble MOTYT NPOBEPSATL CBOM 3HAHWS, HAXOAACH B MO0 TOUKE 3€MHOrO LWapa, rae eCTb NOAKIHYEHe K
cetn VHTepHer.

AreHTbl, HEOOXOAMMOCTb B KOTOPbIX MPOSIBUTCS B XOfe 3KCryaTauui cucTeMbl, MOrYT GbiTb CNPOEKTUPOBaHSI,
peanu3oBaHbl 1 MOAKMIYEHDI K cucTeMe Be3 BHECEHUS KaKX-TMOO U3MEHEHNIA B ApYTVe areHTbl.

Mcnonb3oBaHue cucTem KOMMbIOTEPHOro TECTUPOBAHNUA 3HaHMI MO3BONSET Ha NPaKkTUKe ynyywnTb Ka4yecCTBo
yqe6Horo fpouecca, COKOHOMUTb BpeEMA N MaTepunalibHble CPEeACTBa.
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PA3PABOTKA MPOrPAMMHOIO KOMNNEKCA UHOOPMALIUOHHOW
METOAWYECKOW CPEQlbl PETMOHANBHOW CUCTEMbI
MEXLUKONbHbIX METOOWYECKUX LLEHTPOB

Anekcangp bywyes

AHHomauyusi: Cmambsi nocgsuweHa ONUCaHUI0 apXUumeKkmypbl Npo2pamMMHO20 KOMNIeKca UHGOPMaUUOHHOU
memoduyeckol cpedbl. OnpedenieHbl hopmam UHGPOPMAUUOHHOU eBuHUUbI cucmeMbl, munbi U (ByHKYUU
nonb3ogamenell, pexumbl e3aumodelicmeusi nonb3osameneli ¢ cucmemol, a Makxe cmpykmypa 6cez0
npo2pammMHO20 KOMNJIEKCa.

Keywords: uHgbopmauuoHHas cucmema, memodudeckuli dokymeHm, cucmema, 8e6-npumoxeHue.

ACM Classification Keywords: H.3 Information Storage and Retrieval: H.3.5 Online Information Services —
Web-based services.

BBepgeHue

B cBssn Cc oTMeHON eauHbIX y4ebHbIX MporpaMMm B METOAMYECKON cpepde Hakonuncs 60mnblioi obbem
MeToamyeckon uHdopmauun. OnepaTuBHbIn  0OMEH WHopmaunen nogobHOro popa 3aTpydHeH  Kak
reorpaduyeckoil paspo3HEHHOCTLIO METOANYECKUX U Y4ebHbIX 3aBEAEHUI, TaK U OTCYTCTBMEM SGEKTUBHOIO
MexaHuama obmMeHa nHgopmaLmen.

[MporpamMMHbIA KOMMIEKC MHADOPMALMOHHON METOAMYECKOA Cpeabl NpeaHas3HayeH Ans aBTomartusaumm obMeHa
WH(opMaLmen B METOANYECKON cpede NOCpeacTBOM ceTi MHTEpHET B paMKax HaceneHHOro MyHKTa, panoHa,
permoHa, CTpaHbl.

Obuwee HasHayeHWe MPOrPaMMHOrO KOMMMeKca — 3TO aKKyMynupoBaHWE, XpaHeHue, OLEHKa, BBEAEHWEe B
0bopoT, a Takke 3PEKTUBHBIN MOMCK METOAMYECKUX MaTEPUANoB 1 METOAMYECKMX HApaboToK B Npeaenax Beeil
Poccuiickon defepatmm.

Llenun pabotbl

Komnnekc npeaHasHayeH ans pelueHusi npobrnemsl obmeHa MeToauyeckummn HapaboTkamu. B cootBeTCTBUM C
MOCTYNUBLLMM 3aKa30M HEOOXOANMO PeLLUTb CreayioLLmMe 3aaadn:

— pa3spaboTka apXUTeKTypbl CUCTEMBI;

— pa3paboTka npeacTaBneHust MHopMaLun B CUCTEME;
— onpegeneHue TpeboBaHW 1 PYHKLUMA CUCTEMBI;

— onpeJerneHue TUNOB NoNb3oBaTenen u ux yHKLMI;

— peanu3auus uccregoBaTenbckoro npototuna off-line NpunoXeHus, npeaHasHa4eHHoOro Ans OCYLLECTBIEHMS
B3aMMOLENCTBIS C NONb30BaTENsAMU Npi HEBO3MOXHOCTI OCHOBHOTO PeX1Ma B3anmoaeicTauns (on-line);

— peanusauus wuccnegosatensckoro npototuna Web-npunoxerus (on-line), peanusytollero OCHOBHbIE
(OYHKLMM pa3paboTaHHOM CUCTEMbI.

ApXuTeKTypa CUCTEMbI

AHanua npobnemHoi obnacTi nokasan:

1. MHcopMaumoHHOe MPOCTPAHCTBO, B KOTOPOM MPOMCXOAWUT OOMEH MEeToanyeckoi MHopMaLmen,
npeacTaBnseT cobon Mepapxuyeckyld CTPYKTypy. Ha camom HuxHEM ee ypoBHE HaxogaTtcs ydyebHble
3aBeAEeHNs, TEMATUYECKNE KPYXKW, CMOPTMBHbIE OpraHn3auun. B HUX yHKLMOHMPYIOT MeToanyeckue
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OTAENeHUs, KoTopble paspabaTbiBalOT METOAMYECKME MaTepuanbl, OTHOCALLMECS HENOCPEACTBEHHO K
[aHHOW opraHusauuu. 3TW MaTepuanbl MNPOXOAAT 3Tan OLUEHKM B BbIWECTOAWEN MeTO4NYECKOM
opraHusauuM (ypoBHSi paioHa). MeTtogudeckme OpraHM3auuM YpoBHS paiioHa, B CBOKW Ovepefs,
pa3pabaTtbiBalOT MeTOAMYECKME MaTepuanbl, MPUMEHUMbIE K HAXOAALMMCH B WX OPraHW3aLuOHHOM
NOAYNHEHUN METOAMYECKAM OpraHu3aumsm YpOBHS Y4eBHbIX 3aBefeHui, a Takke 3aHUMatoTCs OLIEHKOM
METOAMYECKUX MaTepuanoB, MOCTYMMBLUMX C HUXENexallero ypoBHA. MeTtoauueckue matepuarsi,
paspaboTaHHble Ha YpPOBHE panOHa, NOAMexXaT OLEHKE B BbILECTOALWMX OpraHM3auusx ropoga unm
pernoHa. W tak — BNnoTb 40 YPOBHS LIEMON CTPaHsbI.

MeToamyeckie JOKYMEHTbI 3a4acTyto NPEACTABMSOT LEHHOCTb TOMbKO Ha ONPeAeNeHHbIX TePPUTOPHUSX U
COBEPLUEHHO HEMPUMEHVUMbI Ha ApYTUX.

VHdopmaums,  LMpKynupylolwas B METOOMYECKOM Cpede, OTnuyaetcs  pasHoobpasvem  hopmaTtos.
MeTogunyeckue matepuanbl MOryT GbiTb 0CHOPMIIEHBI B TEKCTOBOM BUAE, B BUAE SNEKTPOHHbBIX MPe3eHTaLun,
ayouo- unu Buaeodannos. [ns Kaxooro M3 TMNOB NPEACTaBNeHUs MHAOPMALMK CYLLECTBYET MHOXECTBO
(hopmaToB NpeaCTaBneHUs B 3NEKTPOHHOM BuAe. Tak, TEKCTOBbIE AOKYMEHTbI MOTyT BbITb MPEACTaBMNEHbI B
Buae dannos MS Word, PDF, Lexicon, OpenOffice, txt; anekTpoHHble Npe3eHTaLu MOryT NOCTaBNSATLCS B
Buae kak ppt-chaiinos (MS PowerPoint), Tak 1 BbINONHSEMbIX NPUNOXKEHWUIA; ANS ayano- 1 Buaeodannos
CYLLEeCTBYHOT MHOXECTBO (DOPMATOB XPaHEHNS.

4, OBMmeH nHcopmaLmei MOXeT ObITb 3aTPYAHEH OTCYTCTBUEM HAAEXHBIX TENEKOMMYHUKALMOHHBIX NMHWIA CBA3EN.

Nornyeckas cTpyKTypa cucTeMbl

Nornyeckn  cuctema  npeacrtaBnseT
cob0 MHOrOypOBHEBYK CTPYKTYpY (B
COOTBETCTBUM c YPOBHEM
nonb3osartenen cuctemsl) (puc. 1).

B obwem cnyyae MOXHO BbIAENMUTH
LLIECTb OCHOBHbIX YPOBHEM:

1. YpoBeHb METOAMCTOB  CTpaHbl

CrpaHa

/

PervoH

7

(KOOPAMHALMOHHBIA LIEHTP BCEiA Obnacts
CUCTEMb). f
2. YpoBeHb MeTOOMCTOB  pervoHa
.
(0mHOTO M3 7 PErvioHOB MPOEKTa, opoA

ONpeaeneHHblX B TEXHUYECKOM
3agaHun).

3. YpoBeHb METOANCTOB 06NacTy.

4. YpoeHb  MeTOAWCTOB  ropoga
(ecnm ropog).

5. YpoBeHb METOANCTOB PalOHOB.

6. YpoBeHb METOANCTOB LLKOI.

PaioH

PaitoH

Y

A 4

| Llkona || LLikona | LLkona

®du3nyeckuin ypoBeHb

dn3nyeckoe pacnonoxeHne cucteMbl onpegdeneHo B 3akase HOMK (HaumonaneHoro ®oHga MepenoaroToBku
Kagpog), no 3akasy KoToporo v npou3soautcs ata paborta. Cuctema byaeT pacnonaratbCs Ha 7 PErMOHANBHBIX
cepsepax, Haxopswwmxcs B Pecnybnuke Kapenus, KpacHosipckom, Mepmckom, CTtaBpononbckoM, XabapoBckom
kpasix, YensbuHckom 1 Kanyxckoi obnacrsx.

Puc. 1. Jlornyeckas CTpykTypa cucTeMbl
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npeﬂCTaBHEHMe I/IH(*)OpMaLIMM B cucteme

VHhOopMaLMOHHON eAMHULEN CUCTEMBI SBNSIETCA JOKYMEHT.

OokymeHT — 370 nakeT chaiinos, coemectumblx ¢ MS Office 2000 (MynsTumMeama-ainnbl, apxusbl, NPOrpaMmmbl
unu nobble apyrve dainbl). Kaxxgomy nakeTy COOTBETCTBYET cnyxebHas uHdopmauus — Oeckpuntop (Mnm
3aronoBoK) — 0hopMIIEHHAs B BUAE crieumarnsHoro danna.

[eckpuntop npeacTaBnsieTcs B BUAE OTAEMbHOrO (hailna, pacronaratollerocs HenocpefcTBEHHO PSLOM C
OnucbIBaeMbIMY (haitiamu (B OGHOM Narnke) 1 UMEIOLLIEro CriefyoLLyo CTPYKTYpPY:

CTIMCOK aBTOPOB — MHChopMaLinsi 06 aBTOpaXx AOKYMeEHTa;

— HasBaHWe — Ha3BaHWe JOKYMEHTa, a Taicke ID JoKyMEeHTa — YHUKANbHbIN MOEHTUUKATOP AOKYMEHTa (€OUHbINA
OIS BCEN CUCTEMBI);

— TWN AOKyMeHTa — OnpefensieT TN JOKyMeHTa B cUCTEME (NOMNb30BaTENbCKUIA — CO3AaHHBIN NoNb30BaTenem,
obs3aTenbHbI — «CryckaeMbli CBEPXY» U T. M.);

— [aTta Co3[AaHnA AOKYMeHTa — AaTta Co3aaHNA AOKYMEHTa;
— KIoYeBble NMOHATUA — OCHOBHbIE MOHATUA, BCTPEYaoLWwmneca N 0THOCALLMECA K AOKYMEHTY,
— aHHOTauua — KpaTkoe onncaHne AOKyMEHTa;

— pasgen — pasgen, K KOTopoMmy oTHocuTcs paboTa, a Tawke ID pasgena — yHWKanbHbI MaeHTudmkaTop
pasgena, K KoTopoMy OTHocUTCS paboTa;

— Tema - Tema pabortbl;
— Bubnuorpadmueckmne CCbinkn — CIIMCOK NUTEPATYpPbI, OTHOCSLLENCS K AOKYMEHTY;

— CMNUCOK MPUCOEOMHEHHbIX (halNoB — CMCOK hannoB, B KOTOPbIX HAXOAWTCA TEKCT AOKyMeHTa. [lopsaok B
CcrnmcKke onpeaensieT nopsiaok hainsios B JOKYMEHTE;

— HeobXoauMble MPUNOXKEHUS — MPUMOXEHNS, KOTOpble HEOBXOAMMBI AMns MPOCMOTPa MpunaraeMblx aitnos
(ecrm oHn He noaaepxusatotcst Microsoft Office 2003);

—  Lenb paboTbl — LieMb, KOTOPYt NPecriefoBan aBTop Npu HanucaHuy paboTbl;

— Cnmcok hannos-peLieH3nin — cnncok (hainos, COCTABNEHHbIX PELIEH3EHTaMM AaHHON paboTbl. [JaHHbIA CMCOK
MOXET ObITb OnpefenieH B CTPYKTYpe LECKpUnTopa (aHamnoryHo CrMCKy MPUCOEAMHEHHbIX dharrnos) nbo
peanu3oBaH B BUOe Crucka (painoB (kaxabli (haln-peLeHsns UMeeT CChINKy Ha cheaylowmin dann-
peLiEH3No).

[eckpunTop UMeeT perynsapHyo CTPYKTypy 1 odopmnsetca B XML-chopmare.

(Daﬁn-pegemvlﬂ npeaHa3Ha4YeH anda npeacraBlieHnsa OLI|eHO‘-IHOI7I VIHCbOpMaU'I/IM 0 [OOKyMEHTE. Peu,eHsvm
COCTaBNATCA METOANCTAMU Oonee BbICOKOrO YPOBHS.

daiin-peLeHsns UIMEET CrieayHoLLyo CTPYKTYPY:

— aBTOp — Nonb3oBaTenb 6onee BbICOKOro YPOBHSI, OCYLLECTBUBLUMIA OLIEHKY JOKYMEHTA, YkasaHue 3aHUMaeMoil
[OMKHOCTW — AOMKHOCTY PELieH3eHTa, MecTa paboThl;
—  pelLeHue, NPUHSTOE Ha JaHHOM YPOBHE, NPUHUMAET OfIHO M3 CMEMYHOLLMX 3HAYEHMUIA:
O BEpHYTb AOKYMEHT Ha A0paboTKy;
O  peKoMeHZoBaTb JOKYMEHT METOAUCTAM AaHHOTO W HUXKeNexXaluyx YpoBHel;
o  OTNpaBWUTb [JOKYMEHT Ha Gonee BbICOKME YPOBHM ANs fanbHEALLEeN OLEHKM;

— 0obLas oueHKa — KOopoTKas TEKCTOBAs OLiEHKa (XOPOLLIO, MIOX0 U T. M1.).

PeLeHans, Tak xe, Kak ¥ LECKpUNTOp LOKyMEHTa, UMEET PerynsipHylo CTpykTypy u odopmnsietcs B XML-
copmare.

Takum 0bpa3zom, 06LLyt0 CTPYKTYPY AOKYMEHTA MOXHO NPeACTaBUTL Criegyowmum obpasom (puc. 2).
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feckpunrop ®aitn Ne1
p -
[lokymeHT 1 // ®aitn Ne2
[LlokymeHT 2 L

/-

PeLigHaus 1/ PeugeH3us y PeuieHsus 3

cnepyrowas crepytoas

Puc. 2. Obwas cTpykTypa AOKYMEHTa

Tunbl 1 yHKUMKM nonb3oBaTenen.

Tun
®yHKUMM nonb3oBaTens
nonb3oBatens
CO3JaHu1e JOKYMEHTOB (OTMPaBKa UX Ha PELIEH3MI0 B PaioH);
MOWUCK SOKYMEHTOB MO Pa3fUYHbLIM KpUTEPUAM;
MeToauncT YpoBHS AOKY y P puTEp
LKOTb yTeHue obLei nHchopmaumy;
4TeHWe [JOKYMEHTOB, MOCTYNMUBLUKX C YPOBHS panoHa;
COXpaHeHWe [JOKYMEHTOB Ha HOCUTENSX.
1. 1-5 QyHKLMM MEeTOAUCTA YPOBHS LLKOMbI.
2. PeueHsupoBaHue JOKYMEHTOB, NOCTYNMBLUMX C HU3NEXALUMX YPOBHEN:
MeToaucT ypoBHS
— OTnpaBka Ha BopaboTky;
BbILLE YPOBHS .
LKOMb — nepefjava [Ana  JanbHEMWero  PeLeH3MpoBaHUS  METOAMCTY-3KCnepTy  (C

MeTogucT-akcnept
YPOBHS

AamunucTpaTtop
CUCTEMbI

peKoMeHZaUMeNn Ans pacnpoCTpaHEHUs Ha TeKyLieM YpOBHE W ANns nepefayu Ha
fornee BbICOKIE YPOBHU ANS JarNbHENLLEN OLEHKN).

1. 1-2 (hyHKUMM METOAMCTA YPOBHSI (HE YPOBHS LLIKOTbI).

2. OnpepensieT BO3MOXHOCTb pacnpoCTpaHeH!s Ha NOJOTYETHbIX YPOBHSAX AOKYMEHTOB,
MOCTYNMBLLMX CO CeayHoLLMX YPOBHEN (D0nee BbICOKOro paHra).

3. BbinonHsieT peyeHanpoBaHune pabot, 0TNpaBNseMbIX Ha JaNbHELYI0 OLEHKY.

4. BbInonHseT yHKUMM aMUHUCTPUPOBAHMS (pacnpedeneHne npaB Ha AaHHOM
YPOBHE).

afMUHUCTPUPOBAHWE CUCTEMBI;
— Be[IeHWe CrpaBOYHUKOB;

—  pedaKTMpoBaHue;

— ypaneHve;

— pobaBneHue;

—  pedaKTMpoBaHue CTPYKTYPbl CUCTEMbI (PeLaKTUPOBaAHUE NOTUYECKON CTPYKTYPbI).
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O6was crpykrypa NK UMC:

Bl;
AVMCKOBOE XpaHUINLLE;
noacucTeEMa OCHOBHOM (hYHKLIMOHAMNBHOCTU:
o paboTa ¢ JOKyMeHTaMu (CO3aaHne, M3MEHEHWE, MPOCMOTP);
o 06paboTka AOKyMEHTOB (pELEH3NpOBaHKE);
o paboTa ¢ dhantnamu;
nofcucTema 6€30nacHOCTH;
noAcMcTeMa agMUHUCTPUPOBAHNS;
O  peaaKTMpoBaHWe NOMMYECKON CTPYKTYPbI CUCTEMBI;
O  pedaKTMpoBaHue CrnpaBOYHMKOB;
Web-uHtepdeic;
nopcucTeMa pacchIrky;
noacucrema nogrotoeku ans Off-line npunoxeHus.

Gl

[unckoBoe XpaHunuiie

Mopcuctema OCHOBHOM

PYHKUMOHANBLHOCTN
acC
| Moacuctema GesonacHocT
Mopcuctema
A Moacuctema Be6 . Mopcuctema
noaroToBKu eb6-nHTepdenc
. pacchbIfku aaMUHUCTPUPOBAHUS
ansa Off-line
PabGouas ctaHuus
‘ ‘ jE agMuHUCTpaTopa

UHTepHeT

‘ ‘
HocuTen EJ

PabGouvas ctaHuus
nonb3oBarens

Puc. 3: Apxutektypa MK UMC

Pexumbl B3aumopeicTBuUA nonb3oBaTenen ¢ CMCTeMou

B cucteme nnaHupyeTcs peanusaums ABYX PEXUMOB B3aUMOAENCTBUS C HEN NONb3oBaTeNen:
1.

On-line pexum — 0CHOBHO pexum paboTbl NONb30BaTENen ¢ CUCTEMOMN NOCPEACTBOM ceTu MHTepHeT. Mpu
JaHHOM pexume paboTbl nonb3oBaTenb paboTtaer ¢ cuctemoir nocpeactsom  Web-6paysepa,
YCTaHOBIIEHHOTO Ha €ro KOMMbKOTEPE, a BCA NOrvka BbIMOMHSAETCS Ha CepBepe.

Off-line pexxum — BCnomoraTtenbHbIil PEXM B3auMOZENCTBUS, UCNOb3YEMbIiA NPY HEBO3MOXHOCTH paboThl
B on-line pexume. B aTom cnydyae nonb3oBaTenb NOMyvaeT MHTEPECYIOLLME €ro AOKYMEHTbI Ha KakoM-nnbo
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BHeLuHeM HocuTene (CD, auckete u 1. n.). Ang yno6etea paboTthl ¢ AaHHBIMW JOKYMEHTaMM Ha 3TOM Xe

HOCWTENE NOCTaBMAETCA CcneynanbHoe NporpaMMHoe obecneyeHme.
B cooTBeTCTBIM C ONpeaeneHHbIMN pexxumamit Obinn BbipaboTaHsl TpeboBaHms k on-line n off-line npunoxeruam:
TpeboBaHus k on-line NPUNOXEHNO — BbINOMHEHIE CREAYHOLLMX YHKLINN:
—  perucTpaums HOBbIX NONb30BATENEN CUCTEMBI;
— aBTOpU3aLMS 3aperncTpupoBaHHbIX Nonb3oBaTene;
— OnpefeneHne npas 3aperncTpupoBaHHbIX NONb3oBaTenen;
— onpegenexve fonycTUMbIX yHKLMIA ANs NONb30BaTeNen B COOTBETCTBUN C YCTaHOBNEHHBIMM NpaBamy;
— MPOCMOTP CMPaBOYHWNKOB CUCTEMbI;
— MOMONHEeHMe CpPaBOYHIUKOB CUCTEMbI;
—  pedakTMpoBaHue CrpaBOYHUKOB CUCTEMbI;
— MPOCMOTP AOKYMEHTOB;
—  pedakTMpoBaHue JOKYMEHTOB (aBTopamu);
— MOMCK JOKYMEHTOB N0 Pa3nnyHbIM NpU3HaKam.
TpeboBanus k off-line NPUNOXEHNO — BbINOMHEHWE CrieaYHOLMX (OYHKLMIA:
— pabota Ha MalL1He nonb3oBaTens 6e3 ycTaHoBKM AONOMHUTENbHbIX CPEL BbIMONHEHMS;
— paborta Ha MawwuHe 6e3 yCTaHOBKW AONOMHUTENBHOMO NPOrPaMMHOM0 06eCneYeHNs;
— YaCTWyHas peanuaauns yHKLUNA CUCTEMBI:

" MPOCMOTP AOKYMEHTOB JIOKANbHOMO XpaHUINLLa;
" MOMCK JOKYMEHTOB B FIOKAIbHOM XPaHUMNLLE.

3aknoueHue

B npouecce paspaboTku apxuTekTypbl CUCTEMbI BbIn peLLeHbl CreayioLye BONPoChI:

" MpefoCTaBneHNs JOKYMEHTOB B CUCTEME;

= OnpegeneHns TUNoB 1 YHKUMIA Nonb3oBaTenen;

= Onpeaenexus cnocoboB B3anMOLENCTBIA NONb30BATENEN C CUCTEMOI.
B pesynbrate 6Obina paspabotaHa npeacTaBneHHas Bbille  apxuTeKTypa  NpOrpamMMHOrO — KoMmrekca
MH(OPMALMOHHON METOANYECKON CpEab!.
Tarke Obinu onpegeneHsl Tpeboeaus k on-line u off-line npunoxeHnsim, B COOTBETCTBUM C KOTOPbIMY
paspaboTaHbl uccreaoBaTenbCekie NpoToTunbl on-line u off-line npunoxenui.

Bubnunorpadumyeckuit cnucok

[Mukos, 2002] A.N. MukoB. OcHOBbI MOCTPOEHUsI PervoHanbHOM pacnpefeneHHol  WHOPMALMOHHON  CUCTEMBI
obpa3soBaHus 1 Hayku /| MaTemaTnka nporpammHbIx cucteMm. — Mepmb; MNepmckii rocyaapcTBeHHbIN yHuBepeuTeT, 2002.
-C.4-24.

[Maposa, 2002]  J1.H.JlagoBa. Apxutektypa WHGopmaumoHHon cuctembl «ObpasoBaHne [lepmckon obnactuy /
MaTemaTvka nporpamMMHbIX cucteM. — Mepmb: MNepmckuii rocynapcTBeHHbIi yHusepcenteTt, 2002, — C. 25-35.

[Hukntuna, 2002]  E.FO. Hukutuna, AKO. BegepHukoB. MporpammHbiin komnnekc «OBnacTHoi 6aHk TeCToBbIX 3agaHuiy» /
MaTtemaTuka nporpammHbIx cuctem. — Mepmb: Mepmckuin rocyaapcTeeHHblit yHusepcutet, 2002. — C. 169-173.

CeepneHus 06 aBTOpax

Bywyee AnexkcaHdp AnekcaHdpoeuy — [Tepmckull 20cydapcmeeHHbIl yHusepcumem, cmydeHm
Maaucmpamypbi kaghedpbI MameMamu4ecko2o obecneqeHus ebHuciumensHbix cucmem,; Poccus, 614990,
2. Mepmb, yn. bykupeea, 0. 15; e-mail: sasa_bush@dom.raid.ru
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CUCTEMA OUCTAHLMOHHOIO OBYYEHUA «ArANMA» KAK UHCTPYMEHT
CO3OAHUA KOMMNEKCHOIro NUHOOPMALIMOHHO-OBPA3OBATEIIBHOIO
NMPOCTPAHCTBA

Anppen Ctprok, EBreHunn Notos, Bnagumup OcmATYEHKO

AHHOmauyus: Packpbima Heobxo0umocmb KOMNIeKkcHo20 nodxoda K uHGopMauuoHHOU noddepxke y4ebHO20
npoyecca. PaccmompeHa 803MOXHOCMb CO30aHUs UHGhOPMaUUOHHO-06pa3ogamenibHo20 npocmpaHcmea Ha
base cucmembl AUCMaHUUOHHO20 00y4eHUs «A2anay. [lpusedeHbl pe3ynbmambl 8HEOPeHUs cucmembl 8
8bICLUX y4ebHbIX 3agedeHusX U y4ebHO-npou3sodCMBEHHbIX KoMniekcax npednpusmud.

Keywords: uHhopmayuoHHO-06pa3osamenbHOe NpocmpaHemeo, cucmema OUCMaHUUOHH020 0ByYeHUs,
peno3umopul, cucmema ynpasnieHus y4ebHbIM npoyeccom.

ACM Classification Keywords: K.3.1 Computer and Education — Computer uses in education.

BBegeHue

Bbicokasi AMHamMuKa pasBUTUSI COBPEMEHHON Haykn W TEXHOMOTUIA, a Takke XecTkine TpeboBaHWs pbiHka Tpyaa
rnopoxaaoT npobnembl MpuW NOATOTOBKE CMELMAnUCTOB Kak B By3ax, Tak M Ha npeanpustusx. YuebHble
3aBEAEHUS UCTbITbIBAKOT OCTPYK HEOBXOAMMOCTb B TEXHOMOTUSIX, KOTOpble NO3BONSNIM Obl yrHaTbcs 3a
COBPEMEHHbIMI TEMMaMU HAKOMMEHUS 3HAHWIA.

PelueHnem MOXeT cTaTb pa3paboTka U BHEAPEHWE NPOrpaMMHOIO KOMMNEKca, KOTOpbI NO3BOMSET:

co3aaBaTh CTPYKTYPUPOBAHHbIE XPaHUNNLLA AAHHbIX;

NoLAePXMBaTb TPAANLMOHHBINA 1 ANCTaHLMOHHbI y4eGHble NpOLeceh;

co3aaBaTh KOMMYHUKALWMOHHYHO CETb BHYTPU OpraHu3aLm (By3a unu npegnpusuis);

OonepaTuBHO KOHTPONMPOBATb U YNpPaBnAaTb y‘-le6HbIM npotieccom.

CoeauHeHre 3TUX YHKUMA B OOQHOM MPOTrPAMMHOM MPOAYKTE CO3AAeT MPEeAnochbINkv [ NOCTPOEeHUs
KOMMNEKCHOro  MHOPMaLMOHHO-06pa3oBaTenbHOr0  MPOCTPAHCTBA  BHYTPU  y4eBHOrO  3aBefeHus  Unu
npeanpuaTus. TakuMm NpogyKTOM W SBNSIETCS  cucTeMa aucTtaHuuoHHoro obyyvenus (COO) «Arana»
(http://www.agapa.com.ua).

Uctopua cosganuna COO «Arana»

Pabota Hag CUCTEMOM AMCTAHUMOHHOMO 00Yy4YeHuss «Arana» Havanacb, korga komnawusi «AB-KoHcanTuHry
(http://www.av-comp.com.ua) CTONKHynacb C OCTPOW HEeobOXOOMMOCTbIO  OMEepaTWBHOM  MOArOTOBKM U
nepenoarotoBkn kaapos. OCHOBHOWM NpOMMIb KOMMAHWW — WHOPMALMOHHBIE TEXHONOMMWM, NO3TOMY OHa
Hy»kganacb B BbICOKOIPEKTUBHBIX MHCTPYMEHTAX NO COOPY U CTPYKTYPUPOBAHIIO HOBOW MHAOPMALIMK, a Takke
CO30aHMI0 U nepepaboTke Ha ee OCHOBE Y4ebHbIX KypcoB. Hamuume GOMbLIOTO KOMMYECTBA CTPYKTYPHbIX
nogpasgeneHun M uX yaaneHHoOCTb [Apyr OT gpyra TpeboBamu MCMOMb30BaHWS CUCTEM AMCTaHLMOHHOMO
obyyeHus u cuctem ynpaBneHuss yyebHbIM mpoueccoM. Takke BO3HWKana HeoOXOAMMOCTb B CO34aHMK
MHOrOYPOBHEBOW KOMMYHMUKALWMOHHOW Cpeabl Kak BHYTPW NpeanpusTis, Tak v 3a ero npegenamy ans pabotsl ¢
napTHepamu n KIneHTamu.

V3yyeHue CyLlecTBYyIOWMX NpOrpaMMHbIX MPOAYKTOB MOKa3arno, YTO, HECMOTPS! Ha BO3MOXHOCTb MX YCMELLHOMO
NCMONb30BaHNS 471 PELLEHNS OTAENbHBIX 3a4ay, HA OMH U3 HUX HE OXBATbIBAET U HE peLlaeT BeCb KOMMMEKC
npobrnem. B cBA3n ¢ 3Tum Obinn NpuBMeYeHbl Bedylive Cneunanuctbl U3 pasninyHbix obnacten, BKMOYas
MCWUXOJIOroB, NEeAaroroB, MHXEHepOoB, ANS COBMECTHOTO CO3AaHWS MPOrpaMMHOrO MpoAyKTa, KOTOPbI Mor Obl
YOOBNETBOPUTL COBPEMEHHBIE 3anpOCh! kak y4eBHbIX 3aBeAEHUIA, TaK 1 NPeanpUATUA.
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Ha paspaboTky nporpammHoro npogykrta, nonyumsluero Hassanue COO «Aranay, ywno 6onee asyx net. B
pesynbTate Obina nonyyeHa cuctema, obbeanHatowas B cebe 1 y4ebHbIN KOMMNIEKC, N KOMMYHUKALMOHHYHO
cpeay, u cuctemy ynpasneHus uHdopmauven. B Havane 2005 roga cvctema 6bina onpoboBaHa M BHeOpeHa B
komnaHu «AB-KoHcanTuHry, a yxe B koHue 2005 roga — B3dTa Ha BOOpYXeHue KpUBOPOXCKUM TEXHUYECKUM
YHWUBEPCUTETOM, CTaB OCHOBOW Ansi co3aaHus ObpasoBatenbHoro noptana yHusepcuteta (http://op.ktu.edu.ua).
OnbIT BHeApPeHWs nokasan BbICOKY 3((EKTUBHOCTb CUCTEMbI KaK A1 orepaTWBHONW MOArOTOBKM KagpoB Ha
NPeanpusaTu, Tak M NS BCECTOPOHHEN NOAAEPXKKM yyebHOro mpouecca B BbiCeM y4eOHOM 3aBEAEHMM.
3anorom xe 9(PdEKTMBHOCTU CUCTEMbI SIBNSIETCA CO3AaHWe Ha ee Gase KOMMMEKCHOrO WH(OPMaLMOHHO-
y4eBHOro NpocTpaHcTBa, 06BEANHSIOLErO 3HAHWA 1 OMbIT OTAENbHbIX NIOAEA B MOLIHBIA UHTENNEKTYanbHbINA
NOTEHLMan opraHu3auum.

CTpykTypa MH(hOPMaLIMOHHO-06pa30BaTeNbHOrO NPOCTPAHCTBA Y4eOHOro 3aBeaeHUs

CxemaTnyeckn CTpyKTypa MHMOPMALMOHHO-06pa30oBaTENbHOMO NPOCTPaHCTBa, co3aaHHoro Ha 6ase COO
«Aranay, nokasaHa Ha puc. 1.

OYHKUMOHaNbHO  MHOPMaLMOHHO-06pa3oBaTeNbHOE MPOCTPAHCTBO MOXHO —pasfenuTb Ha - criedylome
COCTaBISIOLLME:

o o0bulee MH(OPMaLIMOHHOE
NMPOCTPAHCTBO (COCTOUT U3 MOLyNe,
yNpaBnsoLmX obuwen

UHbopMaLmen ans opraHusaumm —
HOBOCTW, COOBLUEHNS 1 T. N.);

e VHAMBMAOyanbHOE MHOPMALMOHHOE
NPOCTPaHCTBO  (MHHOPMALMOHHOE
none  Kaxgoro  Nonb3oBatens

CUCTEMbI); o 4 yuebHog
QopMaLIMO/.,,Y
e yyebHoe MHAOPMALMOHHOE ¥ oTPaHey, G0

MPOCTPAHCTBO (MOZYnK 0By4eHns
KOHTpONSs y4ebHoro npouecca).

(DyH,L'l.aMeHTOM ansa NOCTPOEHNA

WHOPMALMOHHOTO NpOCTpaHCTBa
aBnsetcs «Penosutopuid» — MoayIb,
npegHasHaveHHbIN ans
CTPYKTYpUPOBaAHHOIO HaKorneHus

Pa3NMYHbIX  AaHHbIX, OOBLEKTOB K
ynpaBnenust  umn.  «Penoautopuity
SBNSETCA YHUBEPCANbHbIM MOAYNEM, 1
ero 06beKTbl MOTyT 6bITb UCMONB30BaHbI
Kak  ons NocTpoeHuss  obuero

VIH(*)OpMaLl'VIOHHOFO NPOCTPAHCTBA, Tak 1 ANnA NOAAEPXKN UHAMBUAYaNbHOro U yqeGHoro.

Puc. 1. Obwas cTpykTypa MHdopMaLmoHHo-06pa3oBaTensHoro
npocTpaHcTBa y4ebHOro 3aBeaeHus

LlenocTHOCTb M 3aBepLUEHHOCTb CUCTEMbI 0BecrneynBaeTcs 3a CHEeT Pas3BETBIIEHHON CUCTEMbl KOMMYHUKaLWA,
obecneunBarowiein aekTBHbIN 0OMEH MH(OPMaUMen BHYTPU BCETO MHOPMALMOHHO-06Pa30BaTENBHOIO
NPOCTpaHCTBA.

CtpykTypa obero MHpOPMaLMOHHOIrO NPOCTPaHCTBA

Obwwee MHGOPMALMOHHOE NPOCTPAHCTBO (pPUC. 2) NOCTPOEHO HA OCHOBE MOAYNeW, TPAAULMOHHO BXOAALUMX B
COCTaB CUCTEM YNpaBneHNUst MHPOPMaLMEN.
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Mogynb «Coo6LeHns» NO3BONSET YNPaBNSTh CrMCKaMN KPaTKUX MH(OPMALMOHHBIX COOOLLEHUIA, COAEPXKALLNX
BaXHbIE NS nonb3oBatenen 06bsBNeHus.

Mogynb «HoBoctu» ynpas-
nset NEHTON HOBOCTEMN,
MO3BONSET CTPYKTYPUPOBATb UX
no KaTteropusm, Bblaensiet
3aronoBKMW, KpaTKMA W MOMHbIN
TEKCT  HOBOCTEW,  COAEPXMT
WHCTPYMEHTbI  Ang  aBTOMa-
TUYECKOW PacChifikM HOBOCTEN
noanucymkam u ons obmeHa
HOBOCTSIMM ~ MEXZy  pasnuy-
HbIMW NopTanamm.

Obiwee
MH(OPMaLMOHHOE
NPOCTPaHCTBO

K obwemy MHPOpMaLMOHHOMY O6uure

NPOCTPaAHCTBY OTHOCATCS Takxke Coodmenns | | Homocrn | | AMPOPMAaunonnbie | | CTPYKIYpBI | | KoJUIeKUHH
- ,

Moaynu, no3BonsloLwue cosna- 1Pyt TPy m:: q[,’:;f::“

BaTb  obwwue  Konnekuuu

nobpaxenun  u  annos, Puc. 2. CTpykTypa 0bLero nHhopMaLoHHOro NpocTpaHcTea

KoTopble MOryT ObiTb WCMOMb-
30BaHbl  MOObIM nonb3o-
BaTENeM Ans NOCTPOEHMS CTPaHUL, MHAMBMAYANbHOTO, y4eBHOro unmn obLLero MHPOPMALWMOHHOTO NPOCTPAHCTBA.

CTpyKTYypbI rpyn, KOTOpbIE TaKKE MOXHO OTHECTM K 06LLEMY MH(OPMALIMOHHOMY MPOCTPAHCTBY, MCMONb3YHTCS
ANs 0TOBPaXeHUs NepapxN4ECKON CTPYKTYPbl OPraHn3aLny — yHUBEPCUTETa UV NPEANPUSTHS.

Cuctema obecneunsaet rubkoe ynpasneHue pasmeLleHnemM cammx MOgynen 1 yCroBMsMM 1X 0TOBPaxeHms, 4To
no3BonseT nerko afaanTMpoBaTb BHELUHWA BWA AN KOHKPETHbIX YCNOBUIA MCMONb30BaHWs «Arambl». Takke
CyLLeCTBYyeT BOSMOXHOCTb CO3AaHNS MPOKU3BOMBHOTO KONMYECTBA AOMOMHUTENbHBIX MHGOPMALMOHHBIX CTPaHUL
B ka4yecTBe HanonHeHus 06LLero MHHOPMaLMOHHOMO NMPOCTPAHCTBA.

CTpyKTypa MHAMBUAYaANbLHOrO MH(HOPMALMOHHOTO NPOCTPAHCTBA NONb30BaTeNs

Kaxapln  3aperncTpupoBaHHbIN
B CUCTeMe  ronb3oBaTtenb
nonyyaetr B CBOe  pacno-
PSOKEHWE  MOAYNW,  NO3BO-
nsoLMe emy cosgasaTtb CBOe
WHOMBMOYaNbHOE  MHOpMa-
LIMOHHOE MPOCTPAHCTBO (puc. 3)
— OCHOBy  [ns  KOMMY-
HUKALMOHHOTO B3auMO-
AeNCTBUA C [PpYrUMK Mosb30-
BaTENSIMW CUCTEMbI.

M3 nWYHBIX daHHbIX MOMb30-

VHouBMayanHoe
MH@OPMALMOHHOE
NPOCTPAHCTBO

Barten4, BBEEHHbIX npu

Jlnunas
perMCTan'MM’ q)OpMVIpyeTCFI I JInunas Padounii JInynple KOJLJIEKIUS
ero npocub. 3atem nonb3o- popun CTpaHHIA cTo AT coo0IeHns| | M300pasKeHmi
BaTenb nosy4yaet BO3MOXHOCTb L 2LA0

CO30aTb JIMYHYIO CTpaHuly —
CBOI0 BU3UTHYID KapTOuKy B
cucteme. Takke nonb3oBaTenb

Puc. 3. CTpykTypa MHOMBMAYaNbHOTO MH(OPMALMOHHOTO NMPOCTPAHCTBA
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MOXET HaCTpouTb CBOM «Paboymi cTon» BHYTPU CUCTEMbI, CAenaB ee Haubonee ynobHOM 4Ns BbINONHEHMS
NoBCEAHEBHbIX 3aday. K TOMy Xe B pacropskeHun nonb3oBatenst Haxogutcs «[HeBHUK», MO3BONALLMIA
Aenatb 3ameTku, 1 «MnaHUPOBLUMKY, HANOMUHAIOWMA O BaxHbIX COObITUAX. Moaynb «Jlu4HbIe COOBLIEeHNA»
npeacTaBnsieT coboi MOLLHYIO MOYTOBYK CUCTEMY, MOAAEPKUBatOLyO OBLieHne BHYTpU cuctembl. [logobHo
obulen konnekumm n3obpaxeHuin n Hanmnos, Kaxasli NONb30BATENb MOXET C034aTb COOCTBEHHYID KOMMEKLMIO,
cannbl M un3obpaxeHuss koTopon OyayT LAOCTYMHbI TOMbKO eMmy. 3T OObEKTbl MOMb3oBaTeNb MOXET
MCMONb30BaTb Ha CBOMX NMNYHbIX CTPAHMLAX, B CBOMX COODLUEHMSX, Y4eOHbIX Kypcax v T. M.

OnbIT Ucnonb3oBaHMs cUCTeMbI «Aranay B TEXHNYECKOM YHUBEPCUTETE NOoKasan OFpOMHbIIZ noteHuman nn4HbIX
CTpaHuiy “ Opyrnx SneMeHToB WHAMBUAYanbHOro npOCTpaHCTBa B MNOBbIWEHMM MOTUBAUUW CTYOEHTOB W
obecneyeHum WHOMBNAOYaNbHOro NOAXoAda K KaXAOMY U3 HUX.

CTtpykTypa y4e6HOro MHOpPMaLMOHHOIo NPOCTPaHCTBA

Hanbornee BaxHbIM KOMMNOHEHTOM MH(OPMALMOHHO-0Bpa30BaTENbLHOTO NPOCTPaHCTBA  ABMSETCS  Habop
MOZYNen, NO3BOMAILMX NPOBOAUTL 00y4YeHMe M ynpaBnaTb y4ebHbIM NpoLeccoM. 3T MOAYNM COCTaBNSIHOT
oTgAenbHoe y4ebHO-MHGOpMaLMOHHOE NPOCTPaHCTBO (puc. 4).

basoi OaHHOro MpoCTpaHCTBa
ABNATCH y4eOHble MmaTepu-
anbl KypcoB. Mogynb KypcoB
MUMEET  MOLHBIA  WMHCTpY-

YyebHoe

MEHTapui NS co3gaHus U

ypaenenss  ctoyKTypoi MHOpMaLyOHHoe
y4ebHbIX pa3genos, a Takke ux I'IPOCTpaHCTBO
MHGOPMALMOHHBIM

HanonHeHWeM.

KoHTpornb ycnesaemoctn yuva-
wuxcs obecneumBaeTcs MOLL-

HOM Te(}TOBOM noacucremon, B Mz:sﬁl:{:]e“ TecTroBble Hupusuayanbubie Tecrn AHKeTHI
KOTOpOM  MOXHO  BblOENUTb Ky[l))COB 3a1aHust padoThI

MOZyNb CO34aHWS TecTOBbIX

3ajaHuin 1 mogynb  hopmu- Puc. 4. CtpykTypa y4ebHOro MHGOPMaLMOHHOTO NPOCTPaHCTBA

poBaHMA Ha UX OCHOBE TECTOB.
KOHTpOJ'IVIpOBaTb NpakTuyeckne
HaBblKM CTYOEHTOB MNpK3BaH

Moaynb «MHAMBUAYanbHble paboTbi». B OTAENbHbIX Crydyasx MpenogaBaTeNib MOXET Takke MCMONb30BaTh
aHKeTbl. Bripoyem, aHKETUPOBaHWE MOXET HOCUTb YHWUBEPCANbHbI XapakTep U MPUMEHSITLCS HE TOMbKO ANs
KOHTPONS 3HaHMUIA.

MOHMTOpMHF yqe6Horo npouecca MOXeT OCYLLECTBNATLCA Ha ntobom YPOBHE C NOMOLLIbIO Monyneﬁ >|<ypHaan0|71
OTHYETHOCTHU. I'Ipeno,anaTenb Unn agMUHUCTPATOP MOXET MOMy4UTb ,El,eTaJ'IVI3MpOBaHHbIl71 OT4eT no J'I}O60My
nonb3oBatento unn rpynne nonb3oBaTtenei 3a OI'IpGJJ,eJ'IeHHbIVI nepuon, 3anpocus B 3TOM OTHETE TOJIbKO TE€ BUAbI
[eATenbHOCTN, KOTOPble ero MHTEePECYIOT B [aHHbIA MOMEHT.

Penosutopun

HakonneHne pasnuyHbiX WHAPOPMALMOHHBLIX OOBLEKTOB U YyNpaBneHe UMK OCYLLECTBMSETCS C MOMOLLbIO
cneumansHoro Moayns — «Penosutopus» (puc. 5).

B kayecTBe 06BLEKTOB PEno3NUTOPUSt MOTYT BhICTYNaTb:
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e 3aronoBKM (OTAENAOLLME OOHM CTPYKTYPHbIE BETBM OT APYruX, HO HE Hecylume B cebe JONOMHUTENBHON
WH(OpMaLMK, KpOMe Ha3BaHUS 3TUX BETBEN);

e CCbINKM (MPOCTbIE CChINKM Ha APYrue CTPaHWULbl BHYTPU CUCTEMBI U B ceTU UHTEpHET);

e OOblYHbIA TEKCT (COAEPKUT TEKCTOBYKD WHGOpMauuo, BO3MOXHO pyyHoe HTML-dopmatuposaHie
TekcTa);

e HTML-cTpaHuua (npukpenneHHas BHewwHas HTML-cTpanuua);

e HTML-cTpaHuua C pucyHKamu B zip-apxuBe (MPUKPENNEHHLIN BHELIHUIA apxuB, coaepxawmn HTML-
CTpaHWLy ¥ Ucnonb3ytowmecs B Helt pucyHku. Mpu obpalyeHun k 0bbekTy apxus bygeT pacnakoBaH, a
cogepxumoe HTML-cTpaHuLsl — 0TOOpaKeHo);

e BU3MTHAs kapTouka (bnaHKk ¢ MHGopMaLMer 0 TOM UMK MHOM YENOBEKE);
e oTyeT (opma Ans aBTOMATMYECKOA OTHETHOCTM NO Pa3NMyYHbIM Bigam paboT);
e hopma obpaTHoit CBA3N (chopMa Ans onepaTUBHOM Nepeaayn CoOBLLEHNS agMUHUCTpaLIUK);

e (hann (npousBomnbHbl hann — pokymeHT MS Word, npeseHTtaumsi, BugeodparMeHt u T.M., —
pa3sMeLLEeHIe KOTOpPOro pa3peLLeHo B PEno3nTopum).

Kaxzgpin 13 aTnx 00bEKTOB MOXET ObiTb MCMOMb30BaH A1 POPMUPOBAHNS MHAOPMALMOHHbLIX Br1oKoB B 0bLiem,
WHOMBMOYanbHOM M y4ebHOM
NPOCTpaHCTBaX. Takum
obpasom, peno3nTopuit
ABnseTca  (hyHOoameHToM [Ans
MOCTPOEHUS KaXOro W3 HUX.

v
OrpoMHOe 3HaveHWe UMeeT

BO3MOXHOCTb rmbkoro en03MTOpMM
pacnpefeneHns npae gocTyna Dopua
K OTAelbHbIM pasgenam, Cepuika obpaTHoit

BeTKaM unm obbekTam cBisH
PErnosnTopusi, YTO MO3BONSET

3aros10Bok Dajiia

Kaxxaomy Nnonb30BaTeNto
CUCTEMbI BHOCUTb CBOIA BKnana B HTML
. -CTPaHHILA C
NoCTpoeHue VIH(*)OpMaLI,VIOHHO- OOBIYHBIH HTML- pucymcanlq)u i BusutHas Oruer
06pa3OBaTeanoro TEeKCT cTpaHuna apxuBe KapTo4Ka (3agaua)

npoctpaHcTBa  0e3  pucka
HapyWWTb €ro  LeNOCTHOCTb
Wnn noBpeauTb paboTe CBOWX
Konner.

Puc. 5. O6bekThl penosutopus

3aknouyeHue

Kak Hayka W TexHomorus He CTOAT Ha MeCTe, TaK U CcUCTeMa AWUCTaHUMOHHOrO 0byyeHns «Arana» noCTOSIHHO
pa3suBaeTcs: 4006aBNSAOTCA HOBblE MOAYNM, PaCLIMPSIOTCA BO3MOXHOCTU YXe CyLIECTBYIOLWX, BHOCATCS
n3meHeHus B uHTEpdeic. MNpu aTom AenaeTcs Bce, YTODbl y4eCTb Maneiwve noxenaHus norb3oBaTenen u
caenatb CUCTEMY Kak MOXHO 6ornee ynoGHoOW 1 PyHKUMOHaNbHOW. Ho onbIT paboThl nokasan, YTo yxe CerogHs
COO «Arana» npekpacHO CrnpaBnseTcs CO CBOEM OCHOBHOW 3agaved — CO3OaHMEM  KOMMMEKCHOro
WH(OpMaLMOHHO-00pa3oBaTeNLHOrO NPOCTpaHCTBa. B pamkax 3Toro NpoCTpaHCTBa, Hanpumep, KprBopoxckui
TEXHWUYECKUIA YHUBEPCUTET NPU BHEAPEHUN CUCTEMBI NOMYYUST aBTOMATUYECKN:

®  KayeCTBEHHbIN MHTEpaKTMBHbLIN Web-canT;
®  CUCTEMY BCECTOPOHHE NOAAEPKKM TPAANLIMOHHOTO y4ebHOro npoLecca;
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e ChCTemMy Aonsa opraHu3aunn gucTaHUMOHHOIo O6yHeHVIFI;
®  KOMMYHMKaUWOHHYK CETb, CBA3ABLUYIO pas3nn4yHble Noapa3aeneHnsa yHUBepCcuTeTa;

e CUCTEMY yyeTa N XpaHEeHnd METOANYECKOA nuTepaTtypbl, HAy4YHbIX cratei nT. n.

Komnanua «AB-KoHcanTuHr» u  gpyrue npeanpusatus, BHeapuBwue COO «Arana», Takke nONy4mnu
WHCTPYMEHTapuit ANs Ka4eCTBEHHOTO OOYYEHWst COTPYAHMKOB M KOHTPOMS WX KBanudukaumn 6e3 oTpbia OT
NpoW3BOACTBA, 3a4acTyto NpsMO Ha paboyem MecTe.

lMocteneHHoe pacnpocTpaHedne COO «Arana» cpean NpeanpusiTiii W YHUBEPCWUTETOB YKpauHbl CO3Aano
NPeAnoChINKA Ans NOCTPOEHNS eOUHOro MH(OPMaLMOHHO-06pa3oBaTeNbHOTO NPOCTPAHCTBA, KOTOPOE CTasno Obl
OCHOBOW Ans 6onee TECHOMO COTPYAHMYECTBA Pa3iMYHbIX BY30B 1 KOMMEPYECKIUX KOMMaHMA. HeT COMHEHUI, 4To
nogobHoe coTpyaHMYecTBo 0b6oratiio Gbl BCEX ero y4acTHUKOB. W nepBbIit Lar K HEMY Yxe CaenaH.

MUHhopmaums 06 aBTopax

AHOpell Cmprok — Kpusopoxckuli mexHuyeckuli yHugepcumem, Ykpaura, 50027, e. Kpuseoli Poe, yn. XXII
lMapmcwesda, 11; e-mail: andrey_stryuk@mail.ru

Eezenuii Fnomoe — 000 «AB-KoHcanmune»; YkpauHa, 50065, 2. Kpusoli Poe, yn. PegontoyuoHHas, 23; e-mail:
KlVagant@mail.ru

Bnadumup OcmsimyeHko — Kpusopoxckuli akoHoMudeckuli uHcmumym Kuegcko20 HayuoHanbHo20
3KOHOMUYECK020 yHusepcumema um. Baduma Membmana; Ykpauna, 50000, e. Kpusoli Poe, yn. JlTabopamopHas,

48; e-mail: ossa@ua.fm

«TPU3OOPMALLKA» - CEMEMCTBO AUCTAHLMOHHbIX KOHKYPCOB
NO MHOOPMATUKE, CACTEMONOIr U TEOPUU PELLEHUA
U3OBPETATENIbCKUX 3AAAY ANA YHALLUUXCA I-VII KNTACCOB

Hatanbsa MBaHoBa, Muxaun MnakcuH, Onbra PycakoBa

AHHomauyus: «TPU3popmawika» — amo OUCMaHUUOHHBII MexXpeauoHarbHbIl KOHKYPC ho UHGopMamuke,
meopuu peweHus uzobpemamernsckux 3aday (TPU3) u cucmemHomMy aHanu3y ons yyawuxcs I-VII knaccos.
BecHoli 2007 a. koHKypc npowen 7- pas. Onucbieaemcs udeosnoaus KOHKypca U Memoduka e20 npo8edeHUs.

Keywords: uHopmamuka, meopusi peweHus uzobpemamenbckux 3aday, TPU3, cucmemhbili aHanus,
HayarbHas Wkosa, cpedHss wkona, nponedesmuka, ducmaHyuoHHOe 0byqeHue, onumnuada.

ACM Classification Keywords: K.3 Computers And Education: K.3.1 Computer Uses in Education — Distance
learning.

Onucanue koHkypca «TPU3chopmatuka»

OpHa 13 rmaBHbIX NPoBremM COBPEMEHHOM LLKOMbI — Npobnema neperpyakv Y4eHUKOB, HEMPEPLIBHOE YBENUYEHNE
y4eGHoro matepuana, KOTOpbI JOMKHbI OCBOMTL yyalmecs. AT MMeeT 0ObEKTUBHBIE MPUYKHBI: NOCTOSHHOE
pa3BUTUE Hayku W yBenuueHue obbema 3HaHWI, HakomneHHbIX yenoeyvecTBoM. [lo cux mop 3Ty npobnemy
MbITANNCh PELUNTb SKCTEHCUBHBIM MyTEM, YBENWYMBAs NPOLOMKUTENBHOCTL 00Y4eHUst unK cokpallas obbem
W3y4aemoro matepuana.

OueBMAHO, YTO 3KCTEHCUMBHbINA MyTb PELUEHNs Ha3BaHHOW NPOGNEMbl — TyNUKOBbIA. HEBO3MOXHO OCTaHOBUTL
Pa3BUTUE HAYKM W HAKOMMEHWE 3HAHUI YENOBEYECTBOM. A 3HAUNUT, U Bpemsi 00y4eHNs NPUAETCS YBENNYNBATL
BeckoHeuHo. PelueHre BO3MOXHO TONbKO MPU NEPEXofe C KCTEHCMBHOIO MyTW Ha MHTEHCKBHLINA. Heobxoammo,
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BO-NepBbIX, HAYYUTLCA 3a TO Xe BPEMA AaBaTb AETAM GonbLuMit 06EM 3HAHMA, BO-BTOPbIX, PaCTnTb U3 pe6eH|<a
HEe penpodyKTopa nonyyYeHHbIX 3HaHuK, a «pellatend 3aga4», CnocobHOro cTaBUTb 3aavn u peLwatb uX.

Ona nponaraHabl 3TOA  MgeW UM MPaKTUYECKOTO OCBOEHWSI METOAOB  MHTEHcUdMKaumm  0by4yeHus
HerocyfapcTBeHHoe obpasoBaTenbHoe yupexaeHue «KomnbroTepHas wkona MepMckoro rocyHuBepcuteTa U
lMepMCcknin pervoHarnbHbI MHCTUTYT Negarornyeckux MHGOPMALMOHHBIX TEXHOMOTMIA Ha MPOTSKEHUM psiga net
MPOBOAAT KOHKYPCbl MO WHOPMATMKe, CUCTEMHOMY aHamM3y W TEOpUM peLleHUst n3obpeTaTenbekix 3agad
(TPU3) ans yvawmxcsa I-VII knaccos «TPA3dopmalukay». Bnepsble nogobHbIN KOHKYPC (TOrAa OH HasblBarncs
«MHdbopmalukar) 6bin nposegeH B Mepmu B 1996 r. B 2001 r. koHkypc cTtan obnactHeiM, B 2004 r. —
OnCTaHUMoHHbIM, B 2005 1. — wMexpervoHanbHeiM. C 2004 1. «MHdopmaluka» npespatuncs B
«TPU3chopmaLuky». uctaHumoHHas (hopma No3Bonmuna 3HauMTeNbHO YBEMMYNTD YUCHO YHaCTHUKOB KOHKYpCA.

Llerm konkypca « TPU3dopmalLkay:

— nponaraHga MeTOA0B VIHTeHCVI(*)VIKaU'I/II/I o6yquM;| 3a CYEeT WUCNnoJib3oBaHUA I'IpOCTeI7IUJVIX npuemos
CUCTEMHOro aHanusa, Teopun peLleHna |/|306peTaTeanK|/|x 3ajau, FpaMOTHOI7I OopraHuauunn I/IH(*)OpMaLI,VIVI;

— npogswxenne TPU3 B wkony, oTpaboTka kypca TPU3dhopmaTikv 4ns Maagwmx v CpegHnX Knaccos;

— oTpaboTka MexaHu3Ma NpoBEAEHUS AUCTaHLMOHHBIX KOHKYPCOB.

TemaTuka KOHKYPCHbIX 3afaHni:

1) noruka;

2) CMCTEMHbI aHanM3 (CUCTEMHBIN AQCEKT, COCTAB 1 CTPYKTYpa CUCTEMbI, CPeAa, BXOA/BLIXO, YEPHBIE ALLMKY,
Knaccucmkauma v np.);

3) Teopus peleHns u3obpeTaTenbCkux 3apad (MPOTUBOPEYMs, MOPGONOrNYECKUA aHanu3, MOLEeNnMpoBaHUE
ManeHbKMMM YenoBeykamm 1 np.);

4) opraHu3auus nHopmaLmm:

— crnosapu (B TOM YnCre MHOTOTOMHbIE, TOMKOBbIE W MP.), NPEAMETHbIE W UMEHHbIE YKa3aTen, CrpaBOYHbIN
annapart KHWrv v np.;

— Tabnuubl 1 Auarpammbl (M3BreYeHUe MHGOpMauun M3 Tabmuy 1 auarpamm, nepeBod WHdopMauun w3
0fHOro Buaa (Tekcra, Tabauupl, Anarpammbl) B ApYron);

— Tabnuubl pelweHnit (DaeTca onucaHue rpynnbl 06BHEKTOB MO HECKOMbKMM Npu3Hakam; Tpebyetcst BbiOpaTb
obbekTbl, obragarnlme onpedeneHHbIMM  MpyU3Hakamu, ONpedenuTb MpU3Haku, KOTopbiMM obnapaet
yKa3aHHbIN 0BBEKT, CPaBHUTL NPU3HaKW ABYX OOBLEKTOB);

5) obpabotka Ha OBM TekcToBOW U rpachyeckomn HopMaLnm;

6) cocTaBneHue 1 OTNIaaKka anropuTMOB At NPOrPaMMUPYEMbIX UCMIOMHUTENEN.

Bospact yuactHukos — ¢ | no VIl knacc. Habop 3aganuin gaetcs obuyuit, 6e3 aenexus no Bospacram.

WTorv KoHKypca NogBOAATCS OTAENbHO MO KakAoMy Knaccy. OTO pesko YBEnMumno noTpebHOCTb B npuaax, Ho

NMO3BOMWIMO NOBLICUTb OGBEKTUBHOCTb OLIEHK 11 NPUBMEYL HOBbIX Y4aCTHUKOB.

KoHKypC KOMaHZHbIM, pasmep komaHgbl — 3 yenoseka. KomaHnga nonydvaet obuwmin Habop 3agaHui u cama

BblOMpaeT 3aaaHns Ans BoinonHeHus. 3aganns — 20 WTYK — AA0TCA «C N36bITKOMY, YTOObI peLleHne Bcex 3aaad

3a 0TBeAEHHOe Bpemst ObIfio NPaKTNYECKN HEBO3MOXHBIM.

Kaxgas wkona MOXeT BbICTaBUTb Ha KOHKYpC ntoboe KonM4ecTBo KOMaHA.

KoHKypc npoBoauTCS AMCTaHUMOHHO. Becb 0bMeH nHgopmaumen BEOETCS Yepe3 SMEKTPOHHYK MOYTY M CanT
koHKypca www.trizformashka.land.ru.

PesynbTathl BCex 3agaHWi AN NEpechInki XKopU AOMKHbI OblTb NpeacTaBneHbl B NEKTPOHHOM Buge. ITO
MOXHO caenatb [OBymsi crnocobamu: nmbo C MOMOLLBK TEKCTOBOrO W/Mnn rpadMyeckoro pegaktopa, nmbo
OTCKaHMPOBAB PYKOMUCHBIA TEKCT (3Ty paboTy AOMKeH npodenatb KOOPAMHATOP KOHKypca B Lukone.) 3a BBOA
pe3ynbTaToB B KOMMbIOTEP CaMUMK YrEHaMM KOMaHbl HAYUCISOTCA LONOMHUTENbHbIE Banmbl.

[ins BbINONMHEHMS 3a4aHWI MCTONb3YIOTCS CTaHAapTHbIE nporpammel Windows (BrnokHoT, Paint, Word, Excel) n
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nporpammel, cneynanbHO NPUCHaHHblIE OPrKOMUTETOM.

[ins yyactns B KoHkypce obssaTenbHa npeaBapuTenbHas peructpauus. B 3asBke ykasblBaeTCsi KOHTaKTHas
nHdopmaums (e-mail, TenedoH, agpec), koopanHatop 00pa3oBaTENbHOTO YUYPEXKOEHWUS, CMMCOK KOMaHg C
nepeumncnennem ux yyactiukos (PO, knacc, onbiT yyacTus B « TPU3dopmaLuker).

PaboTa B eHb KOHKypCa BeAeTCs Tak: 9 YacoB — pacchbifiika 3afaHuin yyacTHukam no e-mail; ganee 2 vaca — Ha
MOAFOTOBKY BHYTPU LUKOM: TUPaXMPOBAHWE 3aJaHWi 1 YCTAHOBKY MOMYYEHHOTO MPOrpaMMHOre obecneveHus;
11-13 yacoB — BbINONHEHWE 3aaaHui; 15 yacoB — NpekpaLleHe NpuemMa OTBETOB. 3a pesynbTaThl, MPUCIaHHbIE
B TEYEHWe nepBeoro Yaca pabotbl, gaetcs npus B 10 % oT HabpaHHbIX 6anno., B Te4eHne BTOporo — B 5 %.

[MOCKOMbKY KOHKYPC MEXPErvoHanbHbIN, MPUXOQMTCS YUMTbIBaTb Pa3HOCTb BO BpemeHu (B « TPU3dopmaluke—
2007» yyacTOBanM KOMaH4bl U3 7 4acoBbIX MOSACOB OT AkyTum 4o MNoBOmKLSA) 1 caBUraTh Bpems paboTbl.

O BocTpebOBAHHOCTY KOHKYpPCa roBOPUT YnCho ero yyactHukos: 2004 r. — 45 komang, 2005 r. — 143, 2006 r. —
202, 2007 r. (B aByx koHkypcax) — 190. Konnuecteo pervnoHos ¢ 2004 no 2007 r. Beipocno ¢ 1 go 12.

[na Toro ytobel Aatb npeacTaBneHne 0 paboTe y4acTHUKOB KOHKYpca, B Tabn.1 npuBeaeHbl CTaTUCTUYECKME
AaHHble « TPN3opmalukn—2006». CTaTucTMKa OpYrux KOHKYPCOB BbIFNSAUT MOXOXeE.

Tabnuya 1
XapaktepucTuku koHkypca « TPU3chopmaiuka—-2006»
KonnyecTBo 3apgaHuil Ha
Knacc Beero 54(:;::- Mecto bann BbEgj(:l::Ho KOMaHFl;)l/
i T Bbiclee | cpepHee | Huawee | Bbiclmit | cpemHuin | Huawmin | SamaHWA max |cpegHee| min
1 3 3 17 111.3 202 | 549.75 2411 3.0 19 10 6.33 3
2 10 10 56 136.7 197 | 304.50 132.7 14.5 66 12 6.60 2
3 26 25 4 119.1 201 746.31 193.8 74 190 14 7.60 1
4 44 36 2 114.0 193 | 938.57 211.0 23.0 304 19 8.44 3
5 52 41 6 107.4 195 | 642.35 213.9 18.0 316 14 7.71 1
6 34 32 1 90.8 199  |1214.65 | 300.9 9.0 264 20 8.25 2
7 60 55 3 80.2 200 |834.75 298.8 9.0 455 16 8.27 1
Bcero | 229 | 202 2442 1614 7.99

OnuncaHve koHKypcoB cemenctBa « TPU3dopmaluka» (3agaHui, pelweHnii u NpaBun OLEHWUBAHWUS) HauMHas C
2006 r. nybnnkyeT raseta «MHdpopmaTukay, BXoAALLAsA B KOMMNEKC «1-e CEHTAOPSAY.

Mpumepbl 3apaHni koHkypca «TPU3dopmaluka»

1. Bce mbl B J€TCTBE YUMnM NpaBuna CROXeHWs n noMHuM, yto 1 + 1 = 2. Ho Bcerga num ato Tak? BCnomMHum
CTUxoTBOpEHMe Baguma JlesnHa:

Pas, aBa, Tpu, YeTblpe, NATb —

KoLuka yuutes cumtats.

[MOTUXOHBKY, MOHEMHOXKKY

MpnbaBNSET K MbILLKE KOLLIKY.

MMonyyaertcs OTBET:

KoLLka ecTb, a MbILLKW HET.
OkasbiBaeTcs, B 9TOM cnyyae 1+ 1 # 2. Mpuaymaiite kak MOXHO Bonblue cnyyaes, korga 1+ 1 # 2.
«CknagblBaTb» Hago 0OBLEKTHI, MMELLME CaMOCTOSTENBHOE 3HaYeHue. «CknagplBaHUe» HOXEK OT CToMa Co
CTOMELLHMLEN 3acunThIBaTLCS He ByaeT. OTBET — TEKCT.

2. CmogenupyiiTe ManeHbKUMW YenioBeYKaMmu CriefytoLLyto CUCTEMY: MeTannmyeckas CKOBOPOaKa, Ha KOTOpon B

KunsLem macne xaputcst kotneTa. OTBeT — pUCYHOK.
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3. TlycTb AOMMK COCTOMT W3 CTEHBI, KPbILLM, OKHA W TPYObI. [laHbl TPU pasHbIX BUAA OKOH, TpW Biaa Tpy6 1 Tpu
BMAA KpbiL. MpugymaliTe kak MOXHO 60NbLUE JOMMUKOB, UCMOMb3Yst TONbKO 3TV AeTanu. OTBET — PUCYHOK.

4. Mpuagymaite MOpGONOrMieckuin ALK Ans n306peTeHns nocyabl, M3 KOTopon nbloT. OTBET — TEKCT.
Kpacaeuua Iawa v cap [xoH.

(Kpamkoe codepxaHue npedbiOywux 3aday. B 3adavax npedsidyujux TPU3opmalek bbino pacckasaHo o
moM, KaK nrbumenb 3KcmpemarnbHo20 omdbixa ¢ap [XoH omnpagurcs Ha KaHukynbl u3 Okcghopda e 2ocmu
Kk ceoell memke Mapgpe 8 nodmockosHyro depesHio PomawkuHo. B cocedHeli OepesHe BacurnbKo80 OH
gcmpemurn kpacasuyy nawy. Cap [xoH u kpacasuua mawa nodpyxunucs. OHU eMecme ocMampusatom
Modmockoebe, scmpeyarom 6 Poccuu Hoebili 200, nymewecmesyiom no ocmposam Manadsuu. Bo epems
nymewecmeuti um npuxodumcsi cocmagnsme an2opummbl, pewams fo2udeckue 3adadu u m. 0.).

Cop [xoH paBHO MeyTan yBuaeTb pycckyto 3umy. lNepen PoxgecTBom emy Bbiganach BO3MOXHOCTb
BbIpBaTLCA U3 OKChopaa B 4OPOryto ero cepauy aepesHio PomawkuHo. TeTka Mapdha 6bina gosonbHa: «Bot
ceityac no3BOHI0 KpacaewLe [Malue, npurnally ee enky ykpawatb k HoBomy rogy». «3amevatensHo! ge Tyt
y Bac enku npofatoT?» — nouHTepecoancst [koH. «He Hago nokynathb, 3a4em pyouTb kpacoty? Mbl enouky B
necy Hapsigum!y

Ha cnepytowee ytpo Mapda, Mnauwa, cap [xoH, a Takke cobaka YepHunbHuLa 1 Kowka PokconaHa BbliLmm
B J1eC enKy HapsbkaTb. Tpona bbina y3kas, No3TOMY LM APY3bst [YCbKOM:

1) TeTka Mapdpa wna nepeg kpacasuweir [nawweir, Ho nocne KoLku PokconaHsl;
2) cap [xoH n PokconaHa He Wi Apyr 3a Apyrom;
3) cobaka YepHunbHMLA HE HAXoAMach PSIAOM HM C KOLLKOM, HU ¢ Mapdhoid, Hu ¢ capom [LKOHOM.

[py3bst OLINKM NO Y3KOW TPOMUHKE A0 KPacKBOM NOMSHbI U YBUAEM HEBLICOKYHD CTPOMHYHO €S104KY, CTOSILLYI0
B LeHTpe nonsHbl. C 6onbLUMM BOOAYLLEBIEHNEM OHU HAPAAWAM €NOYKY, MOBOAWMM BOKPYT HEE XOPOBOAb,
Crnenu HOBOTOAHWE U POXOECTBEHCKME NECEHKN Ha ABYX A3blkax. B XopoLueM HaCTpoeHu ApyxHas KoMnaHus
BbICTPOMNAck B 0OpaTHbIA NyTb Ha Y3€HbKOW TpomuHke. «/HTEpecHo, Mbl cTouMm B oBpaTHOW
nocneaoBaTeNibHOCTY MO OTHOLLEHUIO K TOMY, KaK Lu Ctoga,» — B 3aAYMYMBOCTM ckasan cap [DKOH.

B kakom nopsgke Tetka Mapda, kpacasuua mawa, cap [koH, a Tawke cobaka YepHunbHWLA W KOLLKa
PokconaHa BbILwnn B 06paTHbIRA NyTh?

(MpodonxeHue ucmopuu capa [xoHa u kpacaguuys! [awu cm. 8 credyrowem KoHKypce.)
6. HasouTe kak MOXHO 60nbLue cucTeM, obnagatoLLmx cneaytoLen (yHKume:
(1) oTpesarka, (2) coeamHsnka, (3) wymenka.
Ha3zoBuTe kak MOXHO 6onbLue cuctem, obnagatoLmx cpasy ABYMS U3 Ha3BaHHbIX (hyHKLWIA; Cpa3y TpeMs.
Ha3zoBuTe kak MOXHO 60nbLue hYHKLMIA CUCTEMBI «aBTOMOOUNbY. OTBET — TEKCT.

8. [laHo onucaHue Tpex CUCTEM B BUAE «YepHbIX ALMKoBy. Onpegenute (yHKUMM 3TUX cucTeM. [Ans kaxaoro
«sILMKa» 3anuiunTe ero yHKLMIO M NPOAOIIKUTE 3anofHeHne Tabnuubl «Bxog-Bbixog». OTBET — TeKCT.

9. Monekyna CnoXHOr0 XMMMYECKOro BELLECTBA NpeaCTaBnseT cobon cuctemy, COCTOSALLYIO 13 aTOMOB MPOCTbIX
BELLECTB, CBA3aHHbIX Apyr ¢ Apyrom. OgHa monekyna HWTpoGeH3ona coctouT 13 6 atomoB yrnepoga, 1
aToma a3oTa, 2 aTOMOB Kucnopoda 1 5 aToMoB Bogopoaa. Kaxabi aTom yrinepoga UMeeT 4 cBs3un ¢ Apyrumu
aTomMamu, aToM a3oTa — 5 CBA3eN, Kaxablii aTOM K1crnopoda — 2 CBSA3W, Kaxablil aToM Bogopoda — 1 CBAisb.
B monekyne HuTpobeH3ona 6 aToMOB yrnepoga CoeduHeHbl B KOMbLO, MPUYEM Kaabli M3 HWUX UMEET 2
CBS3W C OOHUM M3 CBOMX cocefen U 1 cBA3b C ApyruM. 5 aToMOB yrnepoda COefuHeHbl OAHON CBSA3bH C
aTomMamu BOAOPOAa; 6-1 aToM yrnepona CoeanHEH OOHON CBA3LI0 C aTOMOM asoTa. KpoMe Toro, atom asota
COEAMHEH C 2 aTOMaM KUCNOPOAA, C KaxXabIM — 2 CBA3AMU.

B xumun atom yrnepopa obosHavaetcs Bykson C, atom a3ota — byksoit N, atom kucnopoga — Gykson O,
atom Bogopoga — 6ykson H. CBasb mexay atomamu oBo3Hadaetcs vepToukon. /3obpasute CTpyKTypy
CUCTEMbI «MOsieKyna HUTpobeH3ona». OTBET — PUCYHOK.
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10.OgHy M Ty e CMCTEMY MOXHO CTPYKTYpupOBaTb pasHbiMu criocobamu. MpuaymanTte kak MOXHO 6onblue
cnocoboB CTPyKTypupoBaTh cucteMy «aom». W3obpasute npugymaHHble CTPYKTYpbl CUCTEMbI «AOMY.
HasoBuTe, noxanyiicTa, kak MOXHO BObLLE CUCTEM, MEIOLLMX CReayHoLLy0 CTPYKTYPY (aaH rpad (aepeso),
NPEeLCTaBNSOLLMA CTPYKTYPY CUCTEMBI).

11.B Tabnuue pelleHuit npuBeaeHbl AaHHbIe O TOM, Kakve NpOLyKTbl UCMOMb3YHTCH ANS NPUrOTOBMEHUS Tex
unm nHbIX Bntof (Bcero 16 npoaykTos 1 24 6nioga).

Y1 |KapTquenb ——+—‘ ----- |+++_‘____‘_|_‘+__+_‘
Y8 IMHCO ——+——+++++_+_‘____‘+|_‘ _____ ‘
Y9 |OBO'-'-W' w4+ |+ == ]+]+]|+]+ _‘ _____ |+ +-]=]=T=

P1 | BedcTporaHos

P17 |nnoa
P18 |CanaT

12. Monb3ysck Tabnuuen pelieHnin, 0TBETbTE Ha BOMPOCI:

. B kakux 6ntogax ncnonb3aytTes pyKTbl Unn arogpl?

. e nenonbaytotcs kapTodhens M MAco?

. B kakux 6ntogax ecTb 0BOLM, HO HET Msica?

. YT0 06Lero y nyanHra 1 kapToenbHoi 3anekaHkn?

. Kakoi npoayKT ncnonb3yeTcs MeHbLLe Bcero?

. Ans npurotoBneHus kakux 604 MCNOMb3yeTcst MEHbLUE BCErO pasHbIX NPOLYKTOB?
. Kakve 6ntoga rotoBATCS 13 0AMHAKOBbIX HAOOPOB NPOAYKTOB?

. Yem otnmyarotcst Habopbl NPOLYKTOB A71s MPUrOTOBNEHUS Pa3NiMYHbIX BULOB CanaTos?

© O N oo OB~ W DN -

. BeretapuaHupl He ynotpebnstot msco. Kakve 6rioga MM MOXHO NpeasioxnTs?
10. Yem oTnMYaETCS MOPC OT KOMMOTa?
13. MpeobpasyitTe B TabnuLy CreaytoLLmin TEKCT.

B 1970 r. Konm4ecTBO rpy30B, NEPEBE3EHHbBIX KENEe3HOAOPOXHbIM TPAHCNOPTOM, cocTaBmno 1648 mrH. 1. B
1985 T. KONMWYECTBO TPy30B, MEPEBE3eHHbIX aBTOMOOWMbHLIM TPAHCMOPTOM, COcTaBuno 2677 MiH. 7. B
2000 r. KonM4ecTBO rpy30B, NepPeBE3eHHbIX TPYOONPOBOAHLIM TPAHCMOPTOM, cocTaBuno 829 MiH. T. B 1990 .
KOMMYeCTBO rpy30B, NEPEeBE3EHHbIX BOAHLIM W MOPCKAM TPAHCMOPTOM, COCTaBMMO 674 MAH. T.

14.Tlo Tabnuue, NOCTPOEHHOM B NpeablayLIEM 3a4aHnK, NOCTPOATE Auarpammy, U3 KOTopoi ByaeT BUAHO, Kakoe
mecTo (1-e, 2-e, 3-€, 4-€) N0 KONMMYECTBY NEPEBE3EHHDBIX MPY30B 3aHUMaN KOkl BIL TPAHCMOPTa B TOM WK
WHOM rogy M KaK 3T0 MECTO M3MEHANOCH OT rofa K rogy.

15. CoctaBbTe TabnuLy no fJaHHOM AuarpaMme Unin KOMMIEKCy Auarpamm.

16. 3anonHute Tabn.1, ucnonb3ys gaHHble Tabn. 2—4.
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Tabnuya 1. Camble OnuUHHbIE npo’siusbl, KOmopkle Ha4uHaromcs U 3akaH4uearomcA 6 OOHOM U MOM Xe OKeaHe

Mponus OkeaH OnuHa, km 1-1 KoHeL, 2-i1 KoHeL
Tabnuya 2. Kpamkue cgedeHusi 0 nposusax
HaumeHbLuas
[nuHa, | HaumeHbluas
HasBaHnve CoenunsieT Otpenset rnybuHa Ha
KM LUMPUHA, KM
thapsatepe, M
bab-anb- KpacHoe mope u Adpuka n Asus 50 26 182
MaHpaebekuin AneHckuin 3anvs (Apasuiickuin n-0B)
Tabnuya 3. Kpamkue cgedeHusi 0 MOpsxX
Hassarve Mnowaab, | Hanbonblias Okean
KM2 rnybuHa, m
AneHckuii 3anuB 4525 WHouitckuin (Apasuiickoe mope)

Tabnuya 4. Kpamkue cgedeHus 06 okeaHax

| Mnybuda,m | Mecro, rae okean | Hawbonbiwas |
Oxean lMnowaap, 5 6 . MecTo Hanbonee
MIH. k2 | cpeanss HauBonb | AoCTUraeT HanbonbLuei BbiCOTa BICOKMX MUTIMBOB
was rny6uHbI MpUnMBOB, M
ATnaHT4eCcKMi 92 3597 8742 |MyapTo-Puko, xenob 18 3anue Ganan

17. Ins kaxaoro 13 okeaHoB BbIGEPUTE CaMbIi AMMHHBLIA NPOMNMB, KOTOPbIN 0BOMMW KOHLIAMW BbIXOAWT B 3TOT
OKeaH (B 9TOM OKeaHe HaUMHAEeTCA U B HEM Xe 3akaHYMBaeTCs).

OpraH M3aunuOHHbIe MOMEHTbI

Pa6ota xtopu. PaboTa 6asupyeTcs Ha OBYX NMPUHUMNAX: KOMNEKTMBHOCTL (MapHOCTb) M cheumanusaums. Ha
nMpakTuke 3TO O3HAYaeT cregytollee. Bce uneHbl xiopu Aenstca Ha napbl. Kaxpas napa OueHMBaEeT y BCEX
KOMaHZ 0BHO 1 TO e 3agaHue. Lienb Takoi opraHu3aummn — yMeHbLUUTb CyObEKTUBHOCTb OLEHKM.

MoarotoBka uneHoB XHopu. ,D,J'IFI 4YNEHOB XIOpK Heobxoaumbl cheyManbHble NoarotoBuUTENbHbIE CEMWUHAPHI,
CaMOCTOATENBbHOE NpopeLLMBaHue MU aHanorn4HbIX 3agaHun.

Ucnonb3oBanue nons «Tema» B nUcbMax ¢ 3agaHuamuW. [ns ynpowleHus paboTbl C nMCbMamu npy
Mepechinke peLlieHnit oveHb yaobHO ucronb3osaTh none «Temay. Mbl Tpebyem, 4ToBbl B KaXaoMm nUcbMe
nepechinanoch pelleHre TONMbKO OfIHOTO 3adaHus. B mone «Tema» 3anuchiBaeTCs HOMEP KOMaHdbl 1 HOMep
3afaHus. Takoe MUCbMO NErko MAEHTU(MLMPOBATL W HAMpaBUTb TEM YNEHaM XXIOpW, KOTOpble 3TO 3afaHue

NPOBEPSIOT.

BnaHku ¢ KputepuamMu oueHnBaHnA 3agaHuin. OueHb 0b6neryatT Xn3Hb )KlOpVI!

ABTOMaTM3aumus paboTbl XIOpH.

Ha 6naHkn 3aHocuTcs Bpema nonyvyeHusa nnucbma, ero obbem u 6annsl,

MPOCTABMNEHHbIE MO TEM UIK MHBIM KpuTEpUSM. CyMMMUPOBaHUe, HAUMCNEHWE «MPEMUANBHBIXY U MP. BbINOMHSET
anekTpoHHast Tabnmua (IT). oCKONbKY KpUTEPUM OLEHMBAHWS Y Kaaoro 3agaHus ceou, To u OT kaxgomy
3agaHuto Tpebyetcs cBost. Kpome Toro, co3aaeTcs elye ogHa — CBoAHas — Tabnuua, B KOTOPYH CTaBATCS CCbIMKM
Ha uTOroBble CTONOUbI TabnnLy ANs KOHKPETHbIX 3adaHui. Bo3HWKaeT ecTecTBEHHOE XenaHne Mcnonb30BaTh
CBOAHYI0 Tabnuuy Ans OTCMexuBaHWA XOA4a NPOBEpPKW. OTO BO3MOXHO C OAHOM monpaBkoi. Kak nokasbiBaeT
OMbIT, OLEHKY MO YaCTHbIM KpuTEpUAM yAOOGHEN M HafeXHeW BECTU He Ha ONEKTPOHHbIX, a Ha ByMaxHbIX
BnaHkax. MepeHoC Mx B 3NEKTPOHHYI0 popMy — OTAeNbHas paboTa, N03TOMy MHAOPMaLWs B CBOAHY Tabnuuy
OymeT nonagatb C HEKOTOPbLIM 3ana3ablBaHNEM.
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ObpatHas cBA3b € yyacTHUKamu. CeogHylo OT yao6HO ucnonb3oBath 415 0OpaTHOM CBA3M C y4acTHUKaMM
KOHKypca. Y y4aCTHUKOB BCerga CyLlecTByeT 6eCrnoKONCTBO: OHU-TO MCbMO C PELEHEM OTOCManK, a fOLNOo nu
OHO [0 topn? [lonomnHWTenbHble BOMPOCHI CBS3AHbI C OTPAHUYEHWUSIMM MO BPEMEHW MpUEMA pPeLLEHWA,
CyMMapHoMy o6bemy nucem, npasunam ohopMiEHNs 1 np. B ¢BA3N ¢ 3TMM MOXHO 6bIno Bbl BpeMst OT BpeEMEHM
(ckaxem, pa3 B mofiyaca) nyb6nnkoBaTh Ha calTe KOHKypca cBogHy T ¢ MHcopmaumeir 0 NonyyeHHbIx bannax,
BPEMEHM MOMYYEHMS NCEM 1 X 0DbeMe.

Boree ypauHbll BapuaHT:  BbIAENWTb OOHOTO M3 YNEHOB XXIOPU NS TOro, 4ToObl OH OTCREXuBan Bece
NPUXOAALLME NUCbMa C PeLIeHUsIMM, 3aHOCUM B AT TOMbKO [BE X XapaKTePUCTUKM — BPEMS MPpUXoaa u 06bem —
W [OCTaTOYHO YacTo NyBnukosan aTy Tabnuuy Ha caiite. Mpobnema: rae B3sTb NULIHETO YenoBeka.

Ewe nonesHeir Gbina Gbl aBTOMATU3MPOBaHHas cucteMa. Ee dyHKUMW: KOHTPOMb BPEMEHM MOCTYNIEHUs U
NpaBUNbHOCTY Nonst «Temay, NepeckInka NUCbMa HyXXHOMY UNEHY JKIOpH, 0TKa3 OT MOBTOPHbIX PELUEHUA OOHOTO
3a1aH1s, MOCHINKA Y4aCTHMKAM COODBLLEHWS O TOM, YTO WX MUCBMO KIOPU MONyYeHO. YBbI, TaKOW CUCTEMbI
rnoka Her.

®opmupoBaHue Habopa 3apaHui. lNogroToka obulero Habopa u3 20 3apay 6e3 geneHns Ha BO3PaCTHbIE
KaTeropum npencTaBnseT 3HaYUTenbHy TpyaHOCTb. OnbIT MoKasbiBaeT, 4YTO B CpedHEM OAHa KoMaHaa
npuceinaet 8-10 pelueHuir. MoxeT BbITb, KONMYECTBO 3aAaHUn MOXHO COKPaTUTb, Hampumep Ao 16. 310 He
TOMNbKO 06nerYuT paboTy NPOrpamMMHOr0 KOMMTETA, HO U COKPATUT NOTPEOHOCTL B YIEHAX XKIOPMW.

Paz6annoBka. Ewe 66nblas TpyoHoCTb — pasbannoBka, COMOCTABNEHWE COBEPLUEHHO Pa3HOMIAHOBLIX
3a[jaHuil, B TOM YMCIE TBOPYECKMX, COCTABIEHHbIX K TOMY €& pa3HbIMi aBTopamu. OTa 3ajaya B HacTosliee
BPEMSI HE UMEET YOBNETBOPUTENBHOTO PELLEHNS.

[ins oueHMBaHMA 3agaHnii 6epeTcs crneumanbHbii «MeTpy. B kauecTBe TakoBOro BbiBMpaeTcst 04HO M3 3adaHuid,
OLieHKa KOTOpOro «oueBnaHay. Bce ocTanbHble 3afaHns OLEHUBAKOTCS B BbIBpaHHbIX «MeTpaxy. Takon nogxoa
ynpocTun paboTy, HO pesynbTaT BeCcbMa Aarek oT uaeana.

BonbLwoit 06bem 3aaaHuiA. [pocTto npounTats 12-16 cTpaHuL, TekcTa — 415 MIaALIEKTAaCCHUKOB yke npobnema.
Kak ¢ 3TuM ObiTb — HEMOHATHO. Celtyac Mbl CTapaeMcst «MarbILIOBbIE» 3afaHus pa3MeLLaTh Orivke k Havary.

OueHka cnoxHocTn 3agaHun. OgHa w3 3adad, BO3HWKAIOWMX MPU aHanu3e pesynbTaToB KOHKYpCa — OLeHKa
KayecTBa KOHKYPCHbIX 3aay, CTENEHW UX COOTBETCTBUS KOHTUHIEHTY y4acTHUKOB. [pexae Bcero, Heobxoanmo
BbiOpaTb nokasatenu, no KoTopbiM OydeT npoeoguTbes oueHka. Ewe B 1996 r. ans atoro 66110 npeanoxeHo
1Cnonb3oBaTh OTHOLIEHWE CpeaHero 6anna, NonyyeHHOro KoMaHAaMu 3a peLleHne TOro MW MHOMo 3adaHus, K
MakcumarnbHoMy 6anny, KOTOpbIi MOXHO 6biNo NONyYMTb 3a 9TO 3afaHue. ITOT nokasaTenb MOXHO
paccMaTtpuBaTh B ABYX BapuaHTax: Ans TeX KOMaHa, KOTopble peanbHO MbITanuch BbIMNOMHUTL JaHHOe 3adaHue,
W B nepecyeTe Ha BCEX YYACTHWKOB, BKMKOYas KOMaHAbl, KOTOpble AaHHOE 3afaHue pellaTtb He MbITanuch.
Bropoit BapuaHT npefcTasnseTca Gonee 06BLEKTMBHBIM, MOCKOMbKY OTKA3 OT peLUeHWs kakon-nubo 3agauu
TaKKe SBMNSETCH XapaKkTepucTMkoit ee cnoxHocTu. K coxanenuio, npu aHannse « TPA3dopmallkiy npuMeHeHne
3TOro nokasatens 3aTpygHeHo. [leno B TOM, YTO A 3HauMTENbHOM yvacTu 3agavuin « TPU3dopmalukmy»
«MaKCMMarbHbIi BO3MOXHbIN Gann» He onpegeneH. MpuunH 3TOrO ABE: BO-MEPBLIX, PS4 3adaHuil MMeet
TBOpYeCkui xapaktep («Mpeanoxute kak MOXHO 6OMblue BapUaHTOB...»), BO-BTOPbIX, HEOOXOAMMO OLEHMBATH
He TObKO COAepaTenbHoe peLleHne, HO 1 BBog ero B 3BM, T. e. popMynnpoBky.

HeBO3MOXHOCTb MCNONb30BaHWA «cpegHero Ganna» notpeboBana uckaTb ApYrod napameTp AN OLEHKM
CMOXHOCTW 3ajaHui. B kayecTBe TakoBOro Obin NPEAnoXeH MPOLEHT KOMaHd, pellaBluMX AaHHOE 3aaaHue,
HE3aBMUCUMO OT YCMELHOCTU pelleHns. OTa BennyMHa AaeT KOCBEHHYI0 OLEHKY COXHOCTM 3afaHus 4yepes
OLEHKY ero «nonynsapHocTuy. MNpeanonaraeTcs, YTo B NEPBYI0 0vepedb Ans pelieHns 6yayT BoibupaTbes bonee
npoctble 3agaHus. CnabocTb AaHHOTO napameTpa B TOM, YTO OH MOKa3blBAET, CKOMbKO KOMaHA MbiTanmchb
peLnTb JaHHOEe 3adaHue, HO HWYEro He FOBOPUT O TOM, HACKOMbKO YCMELIHO OHW C HUM CrpaBWUiMCh. 3aTo
nocYMTaTh €ro MOXHO Ans Mtoboro 3afaHus.

OTmeTum eLle ABa hakTopa: 1) pa3HOBO3PACTHOCTb Y4YaCTHUKOB (OLeHUBATb Hago Obl KaXKAbINA KNAcC OTAENBHO);
2) Ka4yeCTBO OLEHKM MOXHO Obifio Obl MOBLICUTL 3@ CYET WCMONb30BaHUSA CTATUCTUMKW NpownbiX net. K
COXarneHuio, ee noka SBHO HEAOCTATOYHO. Kpome TOro, B KaxaoM KOHKYPCE psig 3a4aHuil YHUKambHBbI.
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[ns oueHkn cnoxHocTy Gbina npeanoxeHa YeTbipexaHayHas wkana: 280 % — 3agaHne o4eHb npocToe, ot 50 ao
80 — npocto npocToe (goctynHoe), oT 20 Ao 50 — cnoxHoe, <20 % — 0YeHb CNOXHOE.

OnbIT NokasbiBaeT, YTo 06a nokasaTens JalT CXOXWN MOPSOOK 3adaHuid, HO «cpedHuit 6anny» — nokasaTtenb
Bonee «KeCTKWI», MO HEMY MoONacTb B NPOCTbIE 3aAaHNs ropasao CroxXHee.

[lo cux nop Mbl BblnM CKMOHHBI CIIMLLKOM YCMOXHATL 3aaaHus. Lienesoe pacnpeaenerue 3aganuii TakoBo: 04eHb
NpoCTble 1 04eHb CrnoxHble — no 20 % (no 4 3agaHms), npocTble 1 crnoxHble —no 30 % (no 6 3agaxun).

WUHTepHeT. MaBHble npobnembl, cBa3aHHble ¢ CeTbto, — 370 06beM Tpadmka, OCTYMHOCTb U pasmep MOYTOBOMO
Awwyka. [nsa HagexHOCTW Mbl co3haBany ABa MOYTOBbIX ALUMKA HA pa3HbIX MOYTOBbLIX cryxbax u Tpebosanu,
4TobbI MMcbMa aybrimpoBanuch B oba slwmka. AWK criedyeTt 3apaHee yBenUuMTb Tak, YTobbl MMeTb XOTS Obl
1,5 M6 Ha komaHgy (npv 06bsaBneHHOM TpeboBaHMUK K KOMaHAaM 3aHuMathb He Bonee 1 MB).

®opmatbl ainoB. [ns ymeHblUeHUs pa3mepa nucem (Tpadmka n obbema slumka) cregyeTt UCnonb3oBaTh
copmatbl TXT n yepHo-Benbin (310 BaxHO!) BMP. Bo-nepsbix, OHU NPEKpacHO apxuBmpytoTcs. Bo-BTopbIX, npu
CKAHWPOBaHMM PUCYHKOB MOHOXPOMHbIN BMP yacto paet chainbl 6onee komnaktHble, Yem JPG (koTopblit
OPMEHTUPOBAH Ha GhoTorpadumn U NOYTU He CKUMAEM).

Bui6op apxuBatopa. ZIP unu RAR? RAR-taiinbl komnaktHee. Ho pasnnynble Bepcun RAR HecoBMeCTUMBI.
3aT0 CyLlecTBYIOT BUPYChI, KOTOpble nepepatoTca uvepes ZIP-apxubl. Mbl BbiOpanun RAR. Ho oprkomuteTy
NPUXOAMUTCS 3apaHee COrnacoBbIBaTh C y4aCTHUKAMM ero BepCuio.

CnucbiBaHue. [pobnema — oblwas ang BCex AWCTAHUMOHHbIX KOHKYPCOB. [lpu OBHapyeHWn OTBETHI He
3acynTbIBAKOTCS BCEM komaHgam 6e3 pasbopa, KTo y Koro cnmcan.

Bo3pacTHble paMkn KOHKypca. [1o Cvux nop B KOHKYpCe MpuHMManu yyactue wkonbHukn I-VII knaccos. EcTtb
MbICIb MONPO60BaTL MOCTENEHHO PaCLLMPSATL BO3pacT y4acTHUKOB (4ns Havana Ha VIl knaccel).

3aknioyeHue

OuepepHoit KoHkypc «TPU3dhopmallka» pomxeH coctoatbes B Mapte 2008r. Ho B HacTosiiee Bpems
obcyxgaeTtcs naes npoBeaeHNst BHeOUYEPeIHOro KoHKypca B okTsibpe 2007 T.

B 2007/08 yuebHOM rogy HaumHaeT pabotatb ancTaHuuoHHas «LLkona TPA3dopmalukmy.
OpraHn3aTopbl KOHKYpCa NPUrMaLLatoT K COTPYAHUYECTBY BCEX 3aMHTEPECOBAHHDBIX LY.
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YNPABINEHUE CUCTEMOW OBYYEHUSI KOMNAHUU C UCMONb30BAHUEM
NPOrPAMMHOIO KOMIIEKCA «MEPCOHAI»

Opuin Bonpapuyk, 'puropuit CHaTMeHko

AnHomayusi: Onucbigaemcs cmpykmypa npo2pamMHO20 KOMNiekca ynpasneHusi obyyeHueM U pa3sumuem
nepcoHana KpynHbix KomnaHud. [lpugodamcsi 803MOXHOCMU — Npo2paMMHO20  KOMNseKca, OnucaHbl
ocobeHHoCMU KoMnniekca u e20 UHopmayuoHHoe obecneyeHue. [Todcucmema ynpaeneHus obyyeHuem u
pa3gumuem nepcoHana eHeOpeHa Ha HECKOMbKUX Nnpou3sodCmeeHHbIX npednpusmusix YKkpauHbl 8 cocmage
asmomamu3ogaHHol cucmembi “TlepcoHan”. PacnpedeneHHas 8epcusi CucmeMbl yCnewHo 3Kcnyamupyemces
Ha NPOMSXXeHUU HECKOMbKUX siem.

Knioyeebie cnoea: obydeHue u passumue nepcoHana, npuHamue peuweHus, bo0xemuposaHue y4ebH020
npoyecca, OUueHKka Kayecmea nepcoHana, 0myemHocmb, npouedypb! ynpagrneHusi NePCoHaom.

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

BBegeHue

Ha npoTskeHMM nOCnegHWX [OecATuneTun 3deKTMBHAS [ESTEeNbHOCTb  OpraHusaunini  TpagnuumMoHHO
accounmpyetcs ¢ 9P GeKTUBHLIM BbINOHEHWEM (DYHKLWA YNpaBneHns nepcoHanom. Ha cerogHAWwHWA AeHb
9(PeKTMBHOE BKMIOYEHWE MepcoHana B passuThe Bu3Heca KOMMaHUM HEBO3MOXHO 6e3 aBToMartusauuu.
03TOMY Ha pUHKE WHC(OPMALMOHHBLIX TEXHOMOMMA CYLIECTBYET LWMPOKUA CMEKTP NpOrpamMMHbIX NPOAYKTOB,
npeaHasHayeHHbIX 1S obecneyeHns MCMONMb30BaHMA KagpoBOrO MOTEHUMana Ha BCeX 3aTanax Lukna
ynpaeneHus nepcoHanom. Cuctema KOMMeKTMBHOMO WCMONb3oBaHus "lepcoHan”, Kotopas OnuChIBaeTCcs B
pabotax [Bongapuyk, 2002], [BoHgapuyk, 2004a], [Bonaapuyyk, 2004b], npegHasHaueHa ONS MOALEPXKKM
MPUHATWS BCErO CreKTpa KaapoBblX PELLEHUIA B OpraHn3aumsx O CNOXHOR OpraHN3aLyoHHON CTPYKTYPOMN.
Ha cerogHsLIHMI AeHb He CYyLLeCTBYET JOCTOBEPHBLIX METOAOB OLEHKM CTOMMOCTW NepcoHana, ero “Becomoctun’
B 6u3Hece. Ho no aKkcnepTHbIM OLEHKaM BblaaoWwmxcs OGU3HECMEHOB, CTOMMOCTb MepcoHana B CTPYKType
Bu3Heca ycrneLHbIX KOMNaHWi paBHa, a MHOTAA W NPEBbILIAET CTOMMOCTb BCEX OCTambHbIX aKTUBOB KOMMAHMU.
lMoatomy BOnMpocam pa3paboTku M aBTOMaTM3auuW npouedyp oByyeHus 1 pasBuTUS NepcoHana, NOBbILEHMS
CTOMMOCTW 3TOr0 BaXHOrO pecypca cerogHsa yaensietcs 0Oonbwoe BHumanue [bongapuyk, 2004b].
ABTOMaTM3aLUMa MPOLECCOB YMpaBneHUs MepcoHanoM OCYLIECTBNSETCS Ha BCEX dTanax AesTernbHOCTU
KOMMaHu1 npu:

« noabope kKaHAMAATOB Ha BaKaHTHbIE AOMKHOCTH;

« afanTayuv nepcoHana Ha HavarnbHbIX 3Tanax pobotsbl;

« OnpegeneHun Heobxo4MMOCTH NOBBILEHNS KBanNUuKaLun paboTHUKa;

« onpefeneHun pe3ynbTaThBHOCTA 0ByYeHus;

« MNNaHOBbIX aTTECTaLMsX NePCoHana;

« (HOPMUPOBAHMM 1 COMPOBOXIEHWUM KapOBOro pesepsa.

YnpaBneHue nepcoHanom siBnsietcs 6oree CroxHoM 3afayei, Yem ynpaerneHue ApyrMu pecypcamm KOMMaHuu.
OT0 CBA3aHO C TEM, YTO WMEHHO OT KBanuduKauum M CnocobHocTen pPabOTHUKOB 3aBUCMT CTEMeHb
3(hheKTMBHOCTM MCMONb30BaHUS APYIMX PECYPCOB KOMMAHUK. B ynpaBrneHun nepcoHarnom CyLiecTBYT YeTbipe
OCHOBHbIE  HAmNpaBlEHWsi: YMpaBneHUe KOMMYECTBOM TPYAOBLIX PECYPCOB, YMpaBNeHMe KayecTBOM
YeSIOBEYECKOrO KanuTara, ynpasneHie opraHn3aLmMoHHbIM NOCTPOEHMEM YENIOBEYECKOTO Pecypca W ynpaemneHue
MoTuBaumel nepcoHana. ObyyeHne nepcoHana cnocobCTBYeT MOBbILEHMIO Ka4ecTBa NepcoHana U sSBMseTcs
OOHWUM W3 acneKTOB MOTUBALMN PaBOTHIKOB.

MocTaHoBKa npobnembl

YeroBeyeckuii pecypc SBNSeTCs MMaBHbIM KOHKYPEHTHBIM MPEVMYLLECTBOM Ha pbiHKE. [MoBbIEHME KayecTsa
3TOr0 pecypca B 3HAYMUTENBHON CTEMEHN OnpeaensieTcs Ah@EKTUBHOCTLIO CUCTEMbI YNIPABIIEHWUS NEPCOHANOM.
OpHMM M3 3NEMEHTOB 3TOI cUCTeMbl siBNsieTcsl obyyeHne nepcoHana. OpraHusauust npodeccoHanbHOro
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0ByyeHns SBNSAETCS OQHOM M3 OCHOBHbIX (DYHKUMA YNpaBfeHWst NepcoHanoM. ITo OOBACHSETCH TeM, 4To
HecoOoTBETCTBME KBamMdmkauuy paboTHUKA MOTPEBHOCTSM  KOMMaHUM  OTPULATENBHO  CKasbiBaeTCsl Ha
pesynbTatax ee gestensHocTi. OByyeHne n pa3suTUE NepcoHana SBMSETC BaXHEMLLMM YCMOBUEM YCMELLHOrO
pa3suTua ntoboit komnaHuu. Pa3BuTue nepcoHana cnocobeTByeT co3aaHnio 6raronpusTHOrO knumata B
OpraHu3aLv, NoBbILLAT MOTHUBALMIO PAabOTHUKOB M X NMOSNBHOCTb K OpraHn3aLuu.

CnocoBHOCTb OpraHM3auuW MOCTOSIHHO MOBbIWATL KBanMUKaLM CBOMX PabOTHWUKOB SIBMSIETCS OfHUM U3

BaXHeNWMX (DaKTOPOB ycrexa KOMMaHwW. YnpaeneHue npoeccMoHanbHbIM pasBUTMEM MPeBpaTuioch B
nocrnegHue ABa JEeCATUNETUS B KIIOYEBOW ANEMEHT YNpaBneHUs KOMNaHuen.

®opMbl 06Y4EHUS N pa3BUTUA COTPYAHUKOB

OcHoBHbIMM thopmamu 06yHeHUS 1 pa3BUTUS PabOTHUKOB KOMMaHWUW SBMAKTCS:

» paspaboTka cTpaTeru oBy4YeHWs W pasBUTMS MEpcoHana, OTBEYaloLen TEKYLWMM M CTpaTernyecknm
3afayam KomnaHuu;

« MOCTPOEHWE MOZenu onpedeneHus NoTpebHOCTEN KOMMaHWW B OBy4eHUM COTPYOHWKOB, BKITHOYAOLLEN
pa3paboTky npoueayp OLEHKN MHTEPECOB M MPUOPUTETOB PasfNyHbIX CTPYKTYPHbIX NogpasgeneHuit ¢
TOYKW 3pEHNS NOBbILLEHUS KBaNUUKaLMW 1 pasBUTUS NepcoHana;

« pa3paboTka KOMMMEKCHbIX nporpamMm OOy4YeHWsl, aaekBaTHbIX MOTPEOHOCTAM KOMMaHUW, B TOM 4umcrie
CO3/aHNe MexaHW3MOB OLIEHKM 3PPEKTUBHOCTU 0OyHeHNS;

e aHaru3 pblHka oBpasoBaTenbHbIX YCnyr M BblOOP COOTBETCTBYOWEr0 NOTPEBGHOCTAM  KOMMaHWM
nocTaBLUmKa ycnyr B 06nacti 0byyeHus 1 pa3BuUTUs NepcoHana;

« paspabotka nporpamMm BHYTPUMPMEHHOTO OOYYEHWS: CO3MaHWe CUCTEMbI HEMPEPbIBHOTO OOy4eHus,
BHEOPEHME TEXHOMOrMM KOMMIEKCHOTO CUCTEMHOro oOyyeHus, paspaboTka nporpamm 0ByuyeHms,
COOTBETCTBYHLLMX NOTPEBHOCTAM KOMNAHUM;

o paspaboTka nporpamMMm MOArOTOBKM KagpoBOTO pe3epsa, MOCTPOEHWE MOZenen KapbepHoro pocTa,
BKIOYast pa3paboTky MexaHW3MOB poTaLumM nepcoHana.

Linkn ynpaBneHns nepcoHanom KoMnaHuu npegnonaraet popmanqsaumio 1 aBToMaTU3pOBaHHYK NOAOEPXKY B
BMAe MHGOPMALMOHHON CMCTeMbI crieaytoLmx 6rokos [Bongapuyk, 2006):

e  OfpefeneHne peanbHOro COCTOSHIS NepcoHana:

O  OLeHKa pesynbTaToB paboTbl;

O NNaHoBble aTTecTaLuy;

O BOMPOCHI MOTMBALWW NEPCOHana;

Habop nepcoHana:

o nopbop n oT6op KaHANAATOB HA BaKaHTHbIE JOMKHOCTY;

o aganTauus paboTHMKOB Ha HavanbHbIX Tanax paboTbl;

O MOHMTOPWHT pblIHKa TPyAa W ero onnarbl;

OnpeAeneHe CToMMOCTI NepcoHana:

O aHanu3 u pacyeT CTOUMOCTMW LOSMKHOCTEN;

o OnpegeneHue Beca KOMNETEHTHOCTU B CTPYKType 3apnnatbl Creuuanicra;
oby4eHue nepcoHana:

O W3yyeHue HeobxoanMoCTV PasBUTIS 1 NOBBILIEHNS KBaNU(UKaLuY;
O NNaH1poBaHWe LEeN0BO Kapbepsbl;

o WuccnenoBaHue 3hheKTUBHOCTY 0BYYEHMS, TPEHUHTOB, CEMUHAPOB;
PELLEeHNe 3agay pas3BuUTHS nepcoHana:

o  (hopMMpOBaH1eE KagpoBOro Pe3epBa;

o poTauus nepcoHana;

o NNaHupoBaHue NoTpebHOCTH B NepcoHare;

o BblpaboTka NOHUMaHKS KayecTBa nepcoHana.

Cxema nogxofoB K pa3BUTUIO NEpPCOHana u 3TanoB 00y4YeHus

OpFaHVI3aLWIFI O6y‘-IeHl49| B KOMMNaHWK OOJKHa NpeacTaBnAaTb KOMMIIEKCHBIN Hel'lpeprBHbII7I npouecc, COCTOFILI.I,VII7I
13 HECKOIbKMUX 3TanoB. I'IepBooqepe,qulmm 3ajavyamin, CBA3aHHbIMKM C NEepCcoHarioMm, KOTopble Heobxogumo
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pewarb NtoboON KOMNaHUM, MOXHO pa3feniTb Ha HECKONbko 3TanoB. PaccmMoTpum coaepxaHue 3Tanos,
aBTOMATW3aLMs KOTOPbIX OCYLLECTBIIEHa B pamkax cucTeMbl “TlepcoHan”.

1. KagpoBoe nnaHnpoBaHmMe, OCYLLECTBISEMOE C Y4ETOM NOTPEBHOCTEN KOMMAHNN 1 BHELLHWX YCIOBMIA.

2. Co3nanme 06LLEKOPMOpaTUBHON MOAENI KOMMETEHLMIA, KOTopast SBNSAETCS YA0OHbIM UHCTPYMEHTOM Ha BCeX
aTanax ynpaeneHUsi MepcoHanoM — MhaHMpoBaHUKM MOTPeGHOCTE B MepcoHane, PekpyTUHre, aganTauuw,
PasBUTUM 1 OOYYEHWUM, NNAHMPOBAHUM Kapbepbl, ONPEeAEeNeHn Pe3ynbTaTUBHOCTM 0BYYeHUs, (hOPMUPOBAHIN
Ka[lpOBOro pe3epBa, MOTUBaLMI PaBOTHUKOB.

3. MoctpoeHne npodunsa TpeboBaHW K JomkHOcTAM. [Mpu 3TOM CoaepxaHue npodunen BapbupyeTcs OT
NepeYHst y3KonpomeCccHoHarnbHbIX 3HaHWIA N HaBbIKOB B COOTBETCTBUM C CYLLECTBYOLMMU GU3HEC-npoLieccamm,
[0 6a30BbIX YNpaBNEHYeCKMX KOMMNETEHLWN, OTBEYAIOLLMX AONTOCPOYHON CTPaTErMi KOMMNaHuu.

4. lNpoBedeHne OLEHKM NepcoHana B COOTBETCTBUM C NpoduasmMu OOMKHOCTEW. B 3aBucMMOCTM OT Lenew
OLIEHKM 1CMONb3YIOTCA pasfnyHble METOAbI: NPOdeCcCMoHarnbHOe TECTUPOBAHIE, aTTECTaLUMs, aCCECCMEHT U T.4.

5. OnpegeneHne COOTBETCTBUSI COTPYAHMKOB TpeboBaHusaM npoduneit JOMKHOCTEN, BbISBMEHWE W aHanu3
HEeCOOTBETCTBUN.

6. OnpegeneHue notpebHOCTEN OpraHn3aumn B 0By4eHUM, YTO SBNSETCS KMOYEBbIM MOMEHTOM B YNpaBrieHun
pasBuTMEM W 00yyeHueM. [lnaHMpoBaHWe OEWCTBWA MO MPEOOONEHMI0 HECOOTBETCTBUS KBanmdukaumm u
KOMMETEHLMI COTPYAHWKOB TPEBOBAHNAM K JOMKHOCTAM, COMETaHUE PasnnyHbIX BULOB 0B6y4YeHus.

7. q)OpMMpOBaHVIe BrooxeTa 06y‘-leHI/1$L nOCKOﬂbe I'IpOCbeCCMOHaJ'IbHOG o6yqume CBA3aHO CO 3HAaYUTENbHbIMU
MatepuanbHbiMKU U3OEPXKKaMK, TO onpedeneHne OlomKeTa ABNAETCS BaXKHEMLUMM MOMEHTOM ynpaeneHua
06yquMeM. anI pac4yete 6+on>|<eTa Ha 06yquV|e 1 pa3BUTNE y4NTbIBAKOTCA BCE KOMMOHEHTbI U3EPXEK.

8. MnanupoBaHue obyyeHuns. B cucteme nopaepkuBaeTcs aBTOMaTM3MpOBaHHas MOAroToBKa y4ebHbIX NnaHoB
no pesynbTatam OLEHKW. [ns nnaHupoBaHus obyyeHns cuctema no3BonseT BeCTW 6a3y AaHHbIX y4ebHbIX
nporpamm, CBs3biBas MHAOPMaUMIO O HWMX C BubnmmoTekon komneTeHUMn. PeanmsoBaHa MHMOPMALMOHHAs
NoAAepxKka NpoBeeHNs TEHAEPOB Ha BblGOP TPEHNHIOBLIX KOMMAHWIA.

9. Boibop MetogoB obyyeHus. [lpu Bbibope MeTogoB 00YYeHMs OTAEeN ynpaBfeHWUs NepcoHanoM,
PYKOBOLCTBYETCA COOOpaXeHMaMU UX 3PPEKTUBHOCTM C TOYKM 3pPEHUS BO3AEUCTBMS Ha obyvarowmxcs. Mpu
9TOM YYMTHIBAKOTCA YeTbipe OCHOBHbIX MPUHLMMA: aKTyanbHOCTb, yvacTue, MOBTOpPeHWe, obpaTHas CBs3b.
OcHoBHble MeToabl 06y4eHns Ha paboyeM MecTe - MHCTPYKTax, poTauWsi, YY4EHWYECTBO M HACTaBHWYECTBO.
MeTogbl 0byyeHuns BHe paboyero Mecta - feKumn, Kencobl, AENOBbIE WUrpbl, BUAEOTPEHWHIU, CAMOCTOSTENBHOE
0by4eHune, cemnHapbl, TPEHUHIW.

10. MMposepeHne obyyeHns. B cucteme aBTOMaTWU3WMPOBaHbI OCHOBHbE GW3HEC-MPOLIECCHI MOALEPKKM U
COMPOBOXAEHMS NPOLIECCOB 00YYEHUS 1 pa3BUTHS.

11. Ha ocHOBaHMM Mopenu KoMneTeHuuid paspabaTbiBaeTcs M BHEAPSETCA CUCTEMA YNpaBneHUs KagpoBbiM
PEe3epBOM MO YNPaBIEHYECKON, VHXEHEPHOW N TEXHOMOMMYECKON BepTuKanam. PaboTa ¢ KagpoBbIM pe3epBoM
SBNAETCH OAHON U3 BaXHENLLMX (OYHKUMA KaapoBbIX Cryx6 Ha npeanpusatusx. OTa cuctema npegycMatpusaet
LieneHanpaBrieHHyl0 NOArOTOBKY pe3epBa Ha BCe [JOMKHOCTM, MX NpOMEcCUOHanbHOE U ynpaBrieHYeckoe
obyyeHue 1 passuTue.

12. TnaHupoBaHue y4yebHbIX MEeponpusTUA — CcocTaBrneHue rpacguka obydeHus, obpaboTka 3asBOK,
YBEOOMIEHME YYaCTHUKOB, Yy4eT OHMKETHbIX orpaHuyeHuit. KpaTkoBpemeHHoe oOyyeHue nepcoHana
OCYLLECTBNSETCA B BUAE KOPMOPATUBHBIX U UHAMBMAYATbHLIX TPEHUHIOB, CEMUHAPOB, KOH(EPEHLMA, NEKLUHA,
AUCTaHLMOHHOrO 06y4eHns v T.0.

13. ABTOMaTM3auMs OOKYMEHTOOOOpoTa B mpouecce obyyeHus — MOAroTOBKA MPMKa30B, OTYETOB U APYruX
pokymeHTOB. [probpeTeHne pa3aaToyHbix MaTepuarnos 1 ux 4ocTaska B ouc. BegeHue katanora matepmanos
KOH(DEPEHLMIA, TPEHWHIOB, CemWHapoB. BeaeHue xypHana oOy4eHWs nepcoHana KOMMaHUM W KOHTPOIb
ncnonb3oBaHus BompkeTa Ha 0byyeHme.

14. AHanu3 adpdekTBHOCTU 0ByyeHus — cbop u obpaboTka OLEHOK 0By4yaBLUMXCS, aHanM3 pesynbTaToB
obyyeHns. 3aTtpaTbl Ha ODyyeHWe W pa3BUTME PACCMATPUBAIOTCS KaK KanMTaNOBINOXEHWS B Pa3BuTUeE
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nepcoHana. 3T UHBECTULMM LOMKHbI MPUHECTU OTAAYy B BMAE MOBbLILEHMS 3DPEKTUBHOCTU OEATENBHOCTM
opraHusauun, 6onee nonHom peamusaumm ee uenen. Mpu oueHke 3GdEKTUBHOCTU OByyeHus U pasBuTMS
NCMONb3YITCS Pas3nnyHble METOAbI:

« HabnogeHue 3a nosegeHnem paboTHUKOB, YHACTBYIOLMX B 0OyHeHNM;
o OLEHKa 3P dEKTUBHOCTN TPEHUHIOB, CEMUHAPOB CaMUMK 0BYYaIOLLMMUCA C NMOMOLLIbIO aHKETUPOBAHNS;
 TECTbl, NPOBOAMMbIE A0 M nocre 0byveHus u T.4.

15. BHeD,peHVIe CUCTEMBI O6y‘-IeHI/IF| CI'IOC06CTByeT NOBbILIEHNIO I'IpOd)eCCVIOHaJ'IbeIX HaBbIKOB W 3HaHUN,
NOBbILIEHNIO Sd)(beKTVIBHOCTM pa6OTbI COTPYOHWKOB KOMMNaHUW.

Cxema B3anMocBs3m NMPUBEAEHHbIX 3TanoB pa6OTbI NOACUCTEMDI 06y‘-IeHVI9| MMmeeT CJ'IGJ.'J.y&OLLI,MVI BUA.

1 Ll 2 L 3 L 4 | »

12 || 13 || 14 || 15

N[t o4 o

M1 |l 10 | 9 |« 8 |

Puc. 1. Cxema B3aMMOCBSI3M OTAENbHbIX MOAYMEi B nogcucteme 0by4eHus u pasBuThsi cucTeMbl «lepcoHany.

OnucaHue nogcucTeMbl 00y4eHMA U pa3BUTUA

Moacuctema aBTOMATM3MPOBAHHOMO COMPOBOXAEHWUS M Pa3BUTUS MEpCoOHana OCYLLECTBNSAET NOAAEPKKY BCEX
MpoLeccoB, CBA3aHHbIX C OOy4eHWeM, NepenoaroToBKOA M MOBbILEHMEM KBanuduKkauuW, BBEAEHWEM B
[OMKHOCTb M ajanTaunen HoBblX PabOTHWKOB, OLEHKOA KAaHAWMAATOB Ha BaKaHTHYK [OMKHOCTb, TeKyLueW
NepUOANYECKOI OLEHKOI nepcoHana, A0KYMEHTUPOBAHWEM W apXMBMPOBAHWEM CyxeOHO-NPOGeCcCMoHanbHOro
NpoABWKeHNs pabOTHUKOB, OpraHm3aLmen paboTbl C KagpPOBLIM PE3EPBOM.
dopmupoBaHne nporpamMmbl 00Y4YeHWst W pa3BUTWS nepcoHana BasnpyeTcs Ha AaHHbIX, B KOTOPbIX KPOME
OCHOBHbIX CBEAEHNN (0bpa3oBaHme, CeMbsl, kapbepa), 06 NepcoHe NOCTOSHHO 0BHOBNAETCA MHGOPMALMS O:

« (akTax O MepcoHe C MOMOLLbH CMEeUManbHOrO MeXaHu3Ma 3afaHust aTpubyToB, NApameTpoB W

KOMMEHTapHEB;

«  BITAAEHNN NHOCTPAHHBIMK A3bIKamu;

 HaBblkax 4ENOBOACTBA;

« CheumanbHbIX HaBbIKaX, NOTEHLMANbHOM BO3MOXHOCTY COBMELLEHNS OMKHOCTEN;

 OTHOLLEHWM K KaJpOBOMY pe3epBy (kaTeropusi pe3epsa, NnaH NpoaBkeHus no cryxobe);

«  YCMOBWSX NPOXMBaHUS PaBOTHMKOB;

« MONE3HbIX 47151 KOMMaHUK NPOECCUSX U HABbIKax YNIEHOB CEMbM PabOTHMKA.

Bce aTM paHHble npegHasHauyeHbl He TOMbKO ANsS MPOCMOTpa, HO UM 0bpabaTbiBalTCcs CcreunanbHbIMI
(hnnbTpamm, aHanM3aTopamu, KOHCONMANPYIOTCS B paspese NPeanpUsTAS U KOMNAHUM B LieNoM.

[Ona cuctem C TpaguUMOHHO opraHu3oBaHHbIMM B[l (pensiunoHHbiMM) Bcerga 6bina npobnemon 3agadya
MacWwTabupoBaHus WHGOPMALMOHHOM CTPYKTYpbl AaHHbIX. [N aHanuTUYeckux WCCrenoBaHuin MOCTOSIHHO
BO3HWKaeT noTpebHOCTb B NpeaCcTaBneHU HOBbIX TUMOB AaHHbIX, HE MpedycMOTpeHHbIX B 6ase. W npocTtoe
pobaBneHne HOBbIX nonei He BydeT NyylmM BbIXOAOM W3 3TOM cUTyauuu (XoTs Bbl MOTOMY, YTO KOMMYECTBO
nonen B pensauusx 06bI4HO OrpaHNYEHo).

TaKkuMK BO3HUKAKOLLMMU B XOA€ MPaKTUYECKOI AEATENBHOCTM KafipoBbIX CIyX6 faHHbIMM eCTb HAbopb! BENYNH

C (PMKCMPOBAHHBIMM 3HaYeHusmM (B "MMepcoHan” umeHyemblx ampubymamu), Hanpumep, opMbl y4acTus B
KOMMEKTUBHBIX MEPONPUATUSX, U HaBOopbl BENNYMH C NPOM3BOSbHBIMU YUCIOBLIMU 3HaYeHusMK (B "lMepcoHan”
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WMEHYEMbIX napamempamu), Hanpumep, OTAANEHHOCTb MecTa MpoXuBaHUs paboTHUKA OT paboTbl. BakHbiM
MOMEHTOM [N BCEX 3TUX AaHHbIX €CTb TO, YTO OHM AOIKHbI ObiTb TUMW3VMPOBAHHBIMU A BO3MOXHOCTY
thopmanbHoit 06paboTki (Tak Kak BapuaHT MCMONb30BAHWS HECTPYKTYPU3OBAHHBIX TEKCTOB HE MOAXOAUT ANs
nporpamm aHamm3a AaHHblX). V1 B 9TOM KpoeTcs TunmyHas npobnema: yto ygobHo B ¢opMe AaHHbIX Ans
KOMMbIOTEPHON 00paboTKM Mano NpUEMNEMO 4SS TWMMYHBIX KagpoBukoB (paboTatowwmx ¢ Gymaramu), u,
HaobopoT, - MX MPUBEPXEHHOCTb AenaTb 3anuCi B KagpoBbIX LOKYMEHTax B (DOPME HECTPYKTYpUPOBaHHbIX
TEKCTOB — COBCEM HE NOAXOAMUT ANs KOMNbIOTEPHBIX aHANUTUYECKMX NPOrpaMM.

dakTyeckm nepcoHan kagposbix cryxb TpebyeT obyyeHWs NpeAcTaBneHWs AaHHbIX B MH(OPMALbIOHHBIX
cuctemax. B "lMepcoHan" ata npobnema ynpowaetcs BO3MOXHOCTHH CaMWM KagpoBMKaM OnpeaensTb
Heobxoaumble aTpubyThbl U NapameTpbl, HasblBas UX Ha CBOEM MPEeAMETHOM SA3blke. EAMHCTBEHHLIM YCMOBUEM,
€CTECTBEHHO, 3[eCb €CTb €OMHCTBO MPELCTaBIEHNS HA YPOBHE BCEW KOMMaHuM. A 37O, B CBOK Ouvepenb,
TpebyeT yunTbCs KOOPAMHUPOBATLEA (A He TONbKO TpeboBaThb 3TO OT APYruX).

MOHATHO, YTO TaKas KOOPAMHAUMS Ha YPOBHE KOMMaHUM C pacripedeneHHbiMi Gasamu TpebGyeT XopoLlo
MPOAYMaHHOMO W NOCTOSHHO W3MEHSIEMOTO Kraccughukamopa. Ero HyXHO M MCnonb3oBaTb M paclumpsTs 6e3
yyactus paspaboTynkoB cucTeMbl. MOXHO ckasaTb, 4To K TpeGOBaHMSM K CheuManucTy no nepcoHany
[06aBUANC NPUHLMNNATbHBIE YCIIOBHS — NOCTOSIHHO 0By4aThest paboTe ¢ NepcoHanom n ymeHun pasobpatbes
CO CNOXHbIMW MPOrpaMMHbIMU cucTeMami. 1 3To He 3afadva OCBOEHUSI MHTepdelica, a BO3MOXHOCTb (MOKa,
eCcTecTBEeHHO, 6e3 NporpaMmm1poBaHmst) hopmManuaaLun JaHHbIX O NepcoHare.

HyXHO Takke 4YeCTHO NpuU3HaTb, UTO HaBsA3blBaEMas TEHAEHLMS CYWTaTb, MO, MPOrpamMMHble CUCTEMbI
yNpoLanT  AenoBoAcTBO — owuboyHa. OHM  yCrOXHSIOT —Tpyd, Cco3haBas HoBble TpeboBaHMs K
NpoeCcCUoHan1aMy CreLmanicToB, HO Apyroro crnocoba yyeTa BCEro MOCTOSHHO pacTyLUero MaccyBa AaHHbIX
yxe HeT. Bce 6yayT B Gonblueil unu MeHbLUEN Mepe UHhOPMaYUOHWUKaMU.

3aknioueHue

Mo pesynbTataM BHEAPEHUS| NOACUCTEMbI OBYYEHUS| M pPas3BUTUS COTPYLHMKOB KOMMaHWM MpoLeaypbl,
CBsi3aHHbIe C MOBbILLEHMEM Ka4ecTBa NepcoHana npoBoasitcs 6onee 060CHOBAHHO Kak Anst KOMMaHWUK, Tak v ans
COTPYAHWKOB, 4TO CYLIECTBEHHO BNMSIET M Ha MOTMBALMIO MepcoHarna W S(deKTUBHOCTb AESTENbHOCTY
KOMMaHUU.
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International Journal "Information Technologies and Knowledge" (IJ ITK) has been established in 2007 as
independent scientific printed and electronic media. 1J ITK is edited by the Institute of Information Theories and
Applications FOI ITHEA in collaboration with the Institute of Cybernetics "V.M.Glushkov", NASU (Ukraine);
Institute of Mathematics and Informatics, BAS (Bulgaria); Institute of Information Technologies, BAS (Bulgaria);
University of Hasselt (Belgium); Natural Computing Group (NCG) of the Technical University of Madrid (Spain);
Astrakhan State Technical University (Russia); Taras Shevchenko National University of Kiev (Ukraine)
University of Calgary (Canada); VLS| Systems Centre of Ben-Gurion University (Israel).

The main scope of the IJ ITK covers but is not limited to the theoretical research, applications and education in
the area of the Information Technologies for:

« Knowledge Collecting and Accumulation

« Knowledge Discovery and Acquisition

« Knowledge Level Modeling

« Knowledge Management -Transfer and Distributing
« Knowledge Market

« Knowledge Representation and Processing

« Knowledge Utilization

« Knowledge-based Society

« Knowledge-based Systems

Many scientific and practical areas are connected to the topics of interest of IJ ITK:

« Business Informatics: e-Management, e-Finance, Intelligent Technologies in Control and Design
e-Commerce, e-Banking, Modern (e-) Learning Information Technologies

« Business Intelligence: Methodology, Tools and Multimedia Semantic Systems

Technologies, Analytics and Statistics; P2P e-Learning Applications

Cognitive science Planning and Scheduling

Competitive Intelligence; Socio-cognitive engineering

» Data Mining Technology and Human Resource Issues

« Decision Making Technology-based Blended, Distance and Open

« e-Management in Governmental and Municipal Learning
Structures: Models, Systems, e-Government, etc. o Web-based Technologies and  Systems,
Information Technologies in Biomedicine Al/Semantic Web

« Intelligent Communication Technologies and . efc.

Mobile Systems
« |Intelligent Robots
« Intelligent Systems

More information about the IJ ITK rules for preparing and submitting the papers as well as how to take out a
subscription to the Journal may be obtained from http://www.foibg.com/ijitk .




Second IYntenrnational Co-n.j'eh.en.ce “Modenn (c-) Leahning_" 2007

207

15t Volume of
T —

SN s International Journal

|HFORRAT

H

Wo~g== wnformation Theories and Applications”

Verba volant, scripta manent !

International Journal "Information Theory and Applications" (IJ ITA) has been established in 1993 as
independent scientific printed and electronic media. IJ ITA is edited by the Institute of Information Theories and
Applications FOI ITHEA in collaboration with the Institute of Cybernetics “V.M.Glushkov”, NASU (Ukraine) and
Institute of Mathematics and Informatics, BAS (Bulgaria).

During the years, IJ ITA became as well-known international journal. Till now more than 600 papers have been
published. IJ ITA authors are widespread in 39 countries all over the world: Armenia, Belarus, Brazil, Belgium,
Bulgaria, Canada, Czech Republic, Denmark, Egypt, Estonia, Finland, France, Germany, Greece, Hungary,
Ireland, Israel, ltaly, Japan, Kirghizia, Latvia, Lithuania, Malta, Mexico, Moldavia, Netherlands, Poland, Portugal,
Romania, Russia, Scotland, Senegal, Serbia and Montenegro, Spain, Sultanate of Oman, Turkey, UK, Ukraing,

and USA.

IJ ITA major topics of interest include, but are not limited to:

INFORMATION THEORIES

Artificial Intelligence

Computer Intellectualisation

Intelligent Networks and Agents
Intelligent Technologies

Knowledge Discovery and Engineering

General Information Theory

Hyper Technologies

Information Models
Intellectualisation of Data Processing
Knowledge-based Society

Knowledge Acquisition and Formation  Logical Inference
Distributed Artificial Intelligence Natural language Processing
Models of Plausible Reasoning Neuroinformatics
Al Planning and Scheduling Philosophy and Methodology of Informatics
Bioinformatics Quality of the Programs
Cognitive Science Software Engineering
Decision Making Theory of Computation
APPLICATIONS

Communication Systems
Computer Art and Computer Music
Hyper Technologies

Intelligent Information Systems

Multimedia Systems

Programming Technologies

Program Systems with Artificial Intelligence
Very Large Information Spaces

More information about the IJ ITA rules for preparing and submitting the papers as well as how to take out a
subscription to the Journal may be obtained from www.foibg.com/ijita.
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The Association for the Development of the Information Society (ADIS) was established in April 1997 and is an
independent, non-government, non-profit organization with the non-commercial objective to support the
development of the information society in Bulgaria. This objective is extensively defined in the Association’s
statute and includes:

« Interaction with individuals and organizations working for the development of the information society in
Bulgaria and in the world.

« Support of the comprehensive utilization of the capacity of the information infrastructure and information
technologies by all layers of society and all ages and professions, as well as by unemployed, ethnic
minorities, people with disabilities, etc.

o Development and implementation of national and international projects whose goal is establishing,
developing, and governing the information society.

« Participation in the elaboration and implementation of educational, promotional, and demonstration programs
dedicated to information society issues.

« Participation in international activities on issues of the development of the information society, and
maintenance of ties to and interaction with foreign and international organizations.

«  Organization of conferences, forums, workshops dedicated to the information society.

«  Publishing of a newsletter distributed among the individual and collective members of the Association.

Besides individual persons, the Association has as collective members from various regions of Bulgaria: Plovdiv
University ‘Paisii Hilendarski’. Technical University—Gabrovo, the Police Academy, the Institute of Mathematics
and Informatics, the Institute of Information Technologies, the Central Laboratory of Computer Security of the
Bulgarian Academy of Sciences (Sofia), and other organizations. Societies in the cities of Plovdiv, Shoumen, and
Bourgas have been formed as autonomous subsidiaries of the Association. Its membership and associated
structures are growing quickly and already include foreign members. The Association has existed since recently
but it unites people and organizations with several decades of experience in the field of computer science and
information technologies. Since 1999, the Association has organized monthly national seminars in the framework
of the Forum Global Information Society. The seminars are devoted to the development of the information society
in all fields of the human activities and aspects. Other activities include implementing a project for training
disabled (deaf) people to use computers and the Internet, a project for training secondary school teachers in a
broad range of computer technologies, participation in the drafting of the Bulgarian national strategy for the
Information Society, drafting of models and principals for creating, management and development of public
centers for access to Internet, information and communication services and public e-information and e-services
for the Bulgarian citizens as well as delivering of talks on Information Society issues at various national and
regional events by members of the Association.

The Association gladly welcomes contacts with organizations from abroad whose activities are related to the
development of the global information society.
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T8 ADUIS

ASSOCIATION OF DEVELOPERS AND USERS OF INTELLIGENT SYSTEMS

ADUIS consists of about one hundred members including ten collective members. The Association was founded
in Ukraine in 1992. The main aim of ADUIS is to contribute to the development and application of the artificial
intelligence methods and techniques. The efforts of scientists engaged in ADUIS are concentrated on the
following problems: expert system design; knowledge engineering; knowledge discovery; planning and decision
making systems; cognitive models designing; human-computer interaction; natural language processing;
methodological and philosophical foundations of Al.

Association has long-term experience in collaboration with teams, working in different fields of research and
development. Methods and programs created in Association were used for revealing regularities, which
characterize chemical compounds and materials with desired properties. Some thousands of high precise
prognoses have been done in collaboration with chemists and material scientists of Russia and USA.

Association can help businessmen to find out conditions for successful investment taking into account region or
field peculiarities as well as to reveal user's requirements on technical characteristics of products being sold or
manufactured.

Physicians can be equipped with systems, which help in diagnosing or choosing treatment methods, in forming
multi-parametric models that characterize health state of population in different regions or social groups.

Sociologists, politicians, managers can obtain the Association's help in creating generalized multi-parametric
"portraits" of social groups, regions, enterprise groups. Such "portraits" can be used for prognostication of voting
results, progress trends, and different consequences of decision making as well.

Association provides a useful guide in technical diagnostics, ecology, geology, and genetics.

ADUIS has at hand a broad range of high-efficiency original methods and program tools for solving analytical
problems, such as knowledge discovery, classification, diagnostics, prognostication.

ADUIS unites the creative potential of highly skilled scientists and engineers

Since 1992 ADUIS holds regular conferences and workshops with wide participation of specialists in Al and users
of intelligent systems. The proceedings of the conferences and workshops are published in scientific journals.
ADUIS cooperates through its foreign members with organizations that work on Al problems in Russia, Byelarus,
Moldova, Georgia, Bulgaria, Czechia, Germany, Great Britain, Hungary, Poland, etc. ADUIS is the collective
member of the European Coordinating Committee for Artificial Intelligence (ECCAI).

Products developed by ADUIS: Confor: Tools for Knowledge Discovery, Classification, Diagnostics and
Prediction; Analogy: Tools for Solving Problems on the Basis of Analogy; Manager: Tools for Decision Support
Systems Design; Discret: Tool for Discretization of Numerical Data; Gobsec: The System for Investment
Scheduling.

For contacts: V.M.Glushkov Institute of Cybernetics; National Academy of Science of Ukraine;
Prospect Akademika Glushkova, 40, 03680 GSP Kiev-187, Ukraine;
Phone: (380+44) 5262260; Fax: (380+44) 5263348; E-mail: glad@aduis.kiev.ua
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Acad. G. Bonchev Str., block 8, Sofia 1113, Bulgaria

Tel. (+359-2) 979-3824, Fax (+359-2) 971-3649
http://www.math.bas.bg

The Institute of Mathematics and Informatics (IMI) at BAS was founded in 1947 as Institute of Mathematics. At the
beginning about ten research fellows were working at the Institute. In 1961 a computational centre was
established as part of the Institute. Later specialist in Mechanics also worked at the Institute, hence and it was
named Institute of Mathematics and Mechanics. Its present name dates from 1995

The Institute has considerable achievements in the field of Mathematics that are not discussed here.

The development of the Informatics in Bulgaria started at the Institute. Many researchers have built the career of
Informatics specialists.

The Institute was the first in Bulgaria to buy an universal analog computing machine MH-7. The first Bulgarian
computer was created at the Institute. Soon after that came into exploitation the first imported into Bulgaria
computer “MINSK-2". An original software for this computer — auto code “MIKOD”, operation systems “MID” and
“MID-2", a system for symbol programming “MIKS” and a rich library of programs were created here as well.

The fellows of the Institute also carried out the first Informatics researches in Bulgaria. The Institute has a wide
range of activities in Applied Informatics and it continues to produce original software for the solving important
problems. Researchers from the Institute organized and taught the first courses in Informatics at the Sofia
University “St. Kliment Ohridski” for students in Mathematics. In a short time a major in Informatics was launched
with the help of the Institute and later on it became a specialty at the Sofia University. Researchers of the Institute
prepared the first syllabus, textbooks, and manuals. The staff of the Institute is also involved in training teachers
in Informatics for the secondary school.

In the course of the years the informaticians at focused upon the research activities and many of them are still
lecturing Informatics at a number of Bulgarian universities.

Departments of IMI : Algebra; Attificial Intelligence; Biomathematics; Complex Analysis; Differential Equations;
Education in Mathematics and Informatics; Geometry and Topology; Information Research; Laboratory of
Mathematical Linguistic; Logic; Mathematical Foundations of Informatics; Mathematical Linguistics; Mathematical
Physics; Computational Mathematics;, Operation Research; Probability and Statistics; Real and Functional
Analysis; Software Engineering; Telecommunications Department.



