RTU.
INATNISKIE
RAKST

SCIENTIFIC
PROCEEDINGS
OF RIGA
TECHNICAL
UNIVERSITY

RIGA 2006




RIGAS TEHNISKAS UNIVERSITATES
ZINATNISKIE RAKSTI

SCIENTIFIC PROCEEDINGS
OF RIGA TECHNICAL UNIVERSITY

5. SERIJA
DATORZINATNE

COMPUTER SCIENCE

LIETISKAS DATORSISTEMAS
APPLIED COMPUTER SYSTEMS

26. SETUMS

[ZDEVNIECIBA “RTU”, RIGA - 2006

ISSN 1407-7493



Galvenais redaktors:
Editor in Chief:

Profesors J.Grundspenkis (Rigas Tehniskd universitite, Latvija)

Redkolégija:
Editorial Board:

Profesors I.Barzdins ( Latvijas Universitate, Latvija)
Profesors J.Bubenko, jr. (Stokholmas universitate, Zviedrija)
AsociCtals prolesors M.Buikis (Rigas Tehniskd universitite, Latvija)
Profesors A.Caplinskas (Matematikas un Informatikas institiits, Lietuva)
Vadosa pttniece H.-M.Haava (Tallinas tehnologijas universitate, Igaunija
I ; g1 g
Profesors A. Kalnins (Latvijas Universitate, Latvija)
Profesors H.Lingers (Monagas universitate. Australija)
Vadosa petnicce A.Lupeikicne (Matematikas un Informitikas institiits, Lietuva)
Profesors Z. Markovics (Rigas Tehniska universitate, Latvija)
Profesors L.Novickis (Rigas Tehniska universitate, Latvija) ‘
Profesors J.Osis (Rigas Tchniska universitate, Latvija) !]
Profesore V.Vojtkovska (Boises universitite, ASV)

Editor:
Redaktores:

Drscang. O.Nikitorova (Rigas Tehniska aniversitdte, Latvija)
M.sc.ing. V.Graudina (Rigas Tehniska universitate, Latvija)

Redkolegijas adrese:

e )|
Editorial Board Address:
Rigas Tehniska universiiate i

MeZa wela 1/3
LV 1048 Riga
Latvia

Phone : +371 708 95 06

© Rigas Tehniska universitate, 2006 ‘



INTELLIGENT SYSTEM FOR STUDENT KNOWLEDGE ASSESSMENT

INTELEKTUALA SISTEMA STUDENTU ZINASANU VERTESANAI

A. Anohina, G. Stale, D. Pozdnyakov

Intelligent system, student knowledge assessment, concept map

1. Introduction

Knowledge assessment is an essential part of teaching and learning and it performs a number
of functions in the learning process. However, knowledge assessment can reduce cumulative
effect from learning if it is not well-thought-out and aptly implemented. Two problems, i.c.
assessment of learning results instead of the learning process and ignoring of knowledge self-
assessment, have made a basis of a research project conducted by the department of System
Theory and Design at Faculty of Computer Science and Information Technology at Riga
Technical University. The ultimate goal is to develop an intelligent software system for
assistance of a teacher in improvement of the learning process, comparing desirable and true
student knowledge characteristics at each stage of the learning process and providing
opportunities of knowledge self-assessment for students. The project has the nature of
interdisciplinary research as it is based on integration of methods and research results of e-
learning. pedagogy and artificial intelligent and their embodiment into the intelligent software
system.

Given paper describes the gencral conceptual model and functionality of the above
mentioned system, as well as the use of concepts maps as a tool for facilitation of student
knowledge self-assessment in the learning process. The remainder of this paper is organized
as follows. Section 2 describes some problems of knowledge assessment, which have led to
development of the intelligent system for student knowledge assessment. Section 3 defines
the notion ot concept map and discusses questions related to creation of concept maps and
advantages ot their use in the learning process, as well as gives a demonstrative example of a
concept map ror the course of databases. The use of concept maps as a tool for the assessment
of student know ledge at each stage of the learning process is considered in Section 4. Some
related works are discussed in Section 5. Section 6 describes the general model of the system,
interaction between the system and its users and gives detailed representation of functionality
of the system by means of use case diagrams. Finally, Section 7 draws some conclusions and
presents some directions for future work.

2. Some problems of knowledge assessment
Knowledge assessment is an essential and integral part of teaching and leaming. It has a vast

set of various methods and performs a number of functions in the learning process
simultaneously. However, the main value of knowledge assessment lies in feedback which
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gives important information both to a teacher and to a learner. Results of knowledge
assessment are indicators of quality of the teacher’s job. The learner can learn from them,
what knowledge and skills he/she has mastered and at what level, as well as they have
influence on formation and development of the individually - psychological characteristics of
the learner and comprehension of the learner’s place in the society.

An obvious true is the fact that there is a strong connection between student knowledge
assessment and improvement of learning quality. Any learning course has its achievable
objectives which are defined by the teacher. being based on overall aims of curriculum,
employers’ requirements and existing standards. These objectives are expressed in desirable
characteristics of student knowledge. The characteristics consist of knowledge content and
knowledge depth. In turn, true student knowledge characteristics are formed during the
learning course. Comparing desirable student knowledge characteristics with true student
knowledge characteristics, it is possible to determine, how much effective the learning course
was. The situation when such comparisons are made at the end of the learning course is
typical and it can also be observed at Riga Technical University. It is so-called final
knowledge assessment or the evaluation of the learning result and in this case it is impossible
to determine, how the learner's cognitive processes have developed, at what learning stage
he/she has met difficulties which as a result have led to incomplete or insufficient
development of knowledge and skills and it is also already late to start any remedial actions. It
is important to determine strong and weak places of a learner in time, in order to plan the
learning process which will be based on the former and will compensate the latter [ 1]. Thus, it
1s useful to compare desirable and true student knowledge characteristics not only at the end
of the learning course, but also at each stage of the learning process that would allow to
change learning methods in time and, thus, to promote the learning course towards
achievement of desirable knowledge characteristics. Hence, it is necessary to assess both the
process and its result. The evaluation of the process helps to find out diligence of a student, an
attitude system in communication, to concretize selection principles of learning content, to
analyze suitability of content and quality of chosen methods [2]. However, such comparisons
are usually ignored in the learning process, as they demand additional time and cost.

The fact that such important form of assessment as knowledge self-assessment is very
often omitted in the learning process is the next problem of knowledge assessment. For
example, the typical assessment forms which are used in a greater part of the learning courses
at Riga Technical University are tests, exams, course and laboratory/practical works. In any
case students get marks or recognition that work was or was not passed. However, the main
thing is to involve a student in assessment of his/her activity, then he/she reveals results of
his/her activity [2]. Self-assessment has an important role in the learning process for many
reasons:

e as a result of self-assessment the learner comes to conclusion about his/her abilities,
skills and features of character;

¢ knowledge self-assessment allows to activate the learner in the learning process,
disciplines and motivates him/her, thus, promoting more realized approach to the
learning process and performance of tasks;

e knowledge self-assessment activates cognitive activity of the learner, making
him/her to think about acquired knowledge and skills and to ask to itself questions
where and why he/she has made mistakes in some task;

» the regular knowledge self-assessment allows to prepare for a final assessment such
as an exam;
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* providing opportunities of knowledge self-assessment, the teacher can inform about
what are his/her expectations from the learning process and what the learner should
know, in order to determine that he/she has mastered the teaching material.

However, knowledge self-assessment often passes unnoticeably for the teacher, when the
learner performs tasks, compares his/her activity to activity of other learners or discusses
learning-related questions with classmates. For this reason the learner in knowledge self-
assessment often uses other criteria, than the teacher for the learner knowledge assessment. It
is possible to provide an objective knowledge self-assessment and, thus, to improve quality
and efficiency of the learning process by means of corresponding computerized tools.

3. Concept maps

Concept maps are a specific way of cognition facilitation and a method for representing and
measuring an individual knowledge [3]. They are an alternative tool for teaching through
building various associations and for knowledge assessment and their increasing by means of
concept map expansion.

Concept maps provide a visual representation of concepts and their relations within
particular domain. Concepts are stated as words representing events, objects, principles, ideas
and other things that are important within domain and they are depicted as nodes of
rectangular or other geometric form. Concepts are conceptually and logically related by arcs
and these relations can be represented in two ways:

* as lines connecting concepts, or
* as lines together with linking words written on them and explaining relationship
between concepts.

Two theories of cognitive psychology are used in creation of concept maps:

* assimilation theory which states that memory is hierarchical and new information is
processed and saved within the existing structure;

* associationist theory which defines that the structure of concepts in our memory is
not hierarchical.

Students during learning can create a concept map to make sure that teaching material and
the relations between studied concepts are correctly understood. In turn, concept maps assist
the teacher in tracking of student understanding of teaching material and of student
knowledge organization in the general context of the learning course. Creating such maps the
person acquires a view about conceptual and logical relationships between concepts and their
hierarchical structure. The steps of creation of hierarchical structure of a concept map are the
following:

1. step To define the purposes of modeling and the main interesting questions.

2. step To write down the main concepts.

3. step For the main concepts to write down the subordinated concepts and to connect
them in a general structure.

The advantages of the use of concept maps are the following according to [3]:

e recall is easicr using associated key concepts because less time is required and the
recall 1tself is more complete;

e main ideas are more clearly defined, and the relative importance of each idea is
clearly indicated;

* links between concepts are immediately recognizable because of their proximity and
connection;
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¢ recall and review are more rapid and more effective;

¢ the structure allows for the easy addition of new information;

¢ the open-ended nature of concept map construction enables connections to be made
more readily.

In our research we have introduced two types of conceptual links: important conceptual
link which shows that relation between the corresponding concepts is considered as important
knowledge in the given learning course, and less important conceptual link which specifies
that relation between the corresponding concepts is considered as desirable knowledge in the
given learning course. The example of a concept map for the course of databases is shown in
Figure 1.
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Figure 1. The concept map for the course of databases

4. Use of concept maps in the learning process

Concept maps can be incorporated in the various events of the learning process, but designing
our software system we assume that the teacher divides the learning course into some stages
(Figure 2). The notion of a stage is not strictly defined and it can be any teacher- chosen
logically finished part of the learning course, for example. a section or a theme. At the end of
each stage the student gets in advance prepared concept map for assessment of his/her
knowledge.

It is important to note, how the concept map of each stage is formed. At the first stage of
the learning course the student acquires the certain set of concepts. These concepts and
relations between them make the first concept map of the given learning course. At the second
stage new concepts are taught to the student. The teacher adds these concepts to the concept
map of the first stage, but doesn't change the relations among already existing concepts. Thus,
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the concept map of each stage is not anything else, than extension of the concept map of the
previous stage.
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Figure 2. The use of concept maps for student knowledge assessment during the learning course

5. Related works

The idea to computerized concept mapping is not new at all. A number of commercial and
non-commercial graphical software packages and tools already exist, for example, AXON
Idea Processor (web.singnet.com.sg/~axon2000/), Inspiration (www.inspiration.com),
SMART Ideas™ (www2.smarttech.com/st/en-US/Products/SMART+Ideas), Knowledge
Manager (www.knowledgemanager.us/), [HMC CmapTools (cmap.ihmc.us), and others,
which allow to capture and visualize ideas and knowledge. These products provide such
functions as concept map construction, navigation and sharing, and can be used as a useful
learning tool, but they do not assess created concept maps.

One of the powerful concept map based assessment tool is COMPASS (COncept MaP
ASSessment tool) [5]. It is a Web-based system that provides assessment of the learners’
knowledge level through various concept mapping tasks and supports the learning process
generating the informative and wutoring feedback after the analysis of a learner’s concept map.

The other example of assessment tool based on concept maps is described in [6]. It has two
versions: one of them supports the task of filling in the blanks of incomplete structure of a
concept map, other offers an opportunity to freely construct a concept map. Both versions
provide evaluation and hint functions.

Both known systems consider assessment as a discrete event, while the system described in
this paper supports process oriented learning and allows the teacher to extend the initially
created concept map for the new stage of assessment.
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6. Description of the system
6.1. General model

The general model of the software system which will assist in the assessment of student
knowledge using concept maps is shown in Figure 3.

The primary users of the system are a teacher and a student. The teacher in a graphical way
supplies to the system the concept maps of his/her learning courses and sets their
characteristics.

STUDENT
Structure of the Feedback
concept map of )
the current stage Concept map filled
by the student
Concept maps Teacher supplied c "
concept ma omparison
and their Concept P i of concept
characteristics maps

maps

tudent’s concept
map and results of
comparison

Students’ concept
maps and results of
comparison

Spal

TEACHER Feedback

INTELLIGENT SYSTEM

Figure 3. The general model of the system

The student working with the system gets the corresponding concept map. The appearance
of the concept map depends on the learning stage. At the first learning stage an empty
structure of the concept map with one or several initial concepts is offered to the student. At
other stages the structure of the map comprises not only initial concepts, but also concepts
which the student has correctly inserted at the previous stages. In any case those concepts
which the student should insert into the map are placed close to the structure of the concept
map. After receiving of the student solution the system compares the concept map that the
teacher has supplied to the system and the map of the student. The system saves results of
comparison and the map of the student and gives a feedback to the student about correctness
of his/her solution. The teacher can examine students’ concept maps and results of
comparison at any time.

Comparing the concept maps of the teacher and the student the system determines how
many correct important and less important conceptual links (Section 3) are on the map of the
student. For each link the certain number of points is given. The student in the form of
feedback receives total sum of points and a list of correctly placed and related concepts. The
same feedback information is also available to the teacher.
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6.2. Functionality of the system

In order to understand functionality of the system and to make its clear for potential users, we
decided to represent the main functions by means of use case diagrams. UML Use Case
Diagrams is a popular way to describe the main aspects of functionality of a system. Notation
which is used in our paper can be found in [6].

The most general use cases are depicted in Figure 4. There are two primary actors: a
teacher and a student. Their use cases correspond to the interaction of the teacher and the
student with system described early in subchapter 6.1.
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Figure 4. The general functionality of the system

The third actor — administrator - was introduced during the system design. The
administrator is responsible for the system maintenance, so he/she inputs both initial data
about teachers, students and learning courses, and initial user names and their passwords.
Administrator’s data processing function also includes editing and deletion of the information
about students, teachers and learning courses.

In order to get an opportunity to carry out his/her functions, the user should be authorized
by the system before entering in it. Authorization includes supply of a user name and a
password. This function of the system is depicted by the use case "User authentication”
(Figure 4). Undoubtedly, the system should provide the exit of the user from the system (the
use case “Leave system”).

In more details the system provides the following functions for the teacher:

e automatic providing of information on the learning courses taught by the teacher;
¢ automatic providing of information on students which study a given learning course;
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e tools for creating new and editing already existing concept maps for each learning
course;

* tools for viewing student filled concept maps and results of their comparison with the
map of the teacher.

Use cases of the concept map development function are shown in Figure 5. In order to
create a concept map, the teacher should choose a learning course from the list of his/her
courses, draw the concept map and define the date when the map will be published (that is,
will become available to the students).

User authentication Course selection from <<extend>>
A the list of available ©< _____
\ 57 courses

<<uses>y <<uses> evelopment of a Addition/
A , . .
\\ ,/ <<extend>// concept map for the editing/ deletion
\ / P first stage of the of concepts and
s il course links
<<include>> £

—_>\. S Tm——- >
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Development of a O ““““““
Teacher concept map for the gegsr:(ézmtemn?f O
running course P P Development of a concept

/ \ map for the running (not

/ .
<<uses>/ 7 \ first) stage of the course
\

/ \
<<include>x <<Uses>> \\

12
\ \
\\l N
Leave system O O

Editing of a concept map

Definition of the <<extend>>7] <<extend>>N
publishing date of a yd \
concept map O
Addition of new Editing/ detetion of
concepts concepts and links, which

are not published yet

Figure 5. Teacher use case: development of a new concept map

As mentioned before, a concept map of any stage excepting the first stage consists of the
map of the previous stage of the learning course, therefore, the system distinguishes two use
cases (Figure 5): when the teacher creates a concept map for the first stage of the course (the
use case “Development of a concept map for the first stage of the course”), and when a
concept map 1s created for other stages (the use case "Development of a concept map for the
running (not first) stage of the course”). In the first case the teacher can freely add, edit and
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delete any concept or link. In the second case he/she can edit and delete concepts and links
only from the concept maps which are not published yet.

In order to view student results (Figure 6), the teacher should select one of his/her courses
and then choose the student. It is possible to choose the student either from the list of students
of a given group, or from the list of all students who study the given course. As soon as the
concrete student is selected, the teacher should choose the learning stage which interests
him/her. Then he/she can view both the student concept map, and results of its comparison
with the map of the teacher.
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-7 - COUISES <cextend>z "0 students
<<include>> =" group
L Q AN <<extend>>
Teacher Viewing of student results

<<includes> Student selection  ~~_

TS O

Selection of the student Student selection

|
|
|
7 | from the total list of
Lo i concept ma
L/<</nc/ude>>\‘ O P P students, who studies
O ll<<exfend>> selected course
\

~Viewing of the student

Leave system - -7 concept map
et O

Viewing of results

.

e
s

7
<<uses>> y /
7

Viewing of the comparison resuits

Figure 6. Teacher use case: viewing of student results

In order to carry out the concept map filling (Figure 7), the student should:
¢ to choose a learning course from the courses available to him/her;
¢ to choose a learning stage of a given course;
¢ {0 Insert missing concepts into the concept map;
e to confirm the exccution of the task.
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Figure 7. Student use case: concept map filling by the student

After that the system carries. out comparison of the maps of the teacher and the student and
gives a feedback to the student. The student is not allowed to view or reenter once completed
concept maps.

7. Conclusion and future work

Given paper pays attention to such questions related to development of the intelligent system
for student knowledge assessment as problems that has led to the idea of the system
development, concept maps which underlie the system and their use in the learning process,
conceptual model and functionality of the system.

At present the system is in a stage of implementation. The further plans include its testing
on the various type of learning courses. In case if the chosen approach and the system will
show their viability, the project results can be used for improvement of quality of the learning
process both at Riga Technical University, and at other higher schools.

The system has a huge potential for further evolution. First of all in the future it is possible
to provide opportunities to specify in concept maps not only concepts, but also type of link
between them, for example, "include", "is a part of", "consist of" and so on. Further it is
necessary to increase intelligent abilities of the system, which at present are not high enough.
In this direction it is possible to build in more intelligent algorithms for comparison of the
concept maps of the teacher and the student, to provide opportunities of generating by the
system recommendations related to the teaching material that the student should revise to fill
gaps in his/her knowledge, and also to implement summarization of data about student
solutions, in order to delivery statistics to the teacher about what concepts more often are
incorrectly related, which ones often remain not inserted.
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Anohina A., Stale G., Pozdnakovs D. Intelektuiila sistema studentu zindsanu verteianai

Vertésana ir neatnemama macibu procesa sastavdala un pastav ciesa saikne starp studentu zindSanu vértésanu
un studiju kvalirates uzlaboSanu. Salidzinot vélamos studenta zindsanu raksturojumus. kurus definé pasniedzéjs,
pumatojoties uz kopéjiem macibu programmas mérkiem, darba devéju prasitbam un esofiem standartiem, ar
patiesiem studenta zinasanu raksturojumiem, kas veidojas macibu kursa laika. ir iespéjams noteikt, cik efektivs
ir bijis macibu kurss. Sadas salid=indsanas ir lietderigi veikr katra macibu procesa etapd, lai savlaicigi mainitu
apmacibas metodes un tadejadi virzitu macibu kursu uz vélamo zindsanu raksturojumu sasniegsanu. Tacu, §adas
salidzinasanas parasti netiek veiktas macibu procesd. jo tds prasa papildus latka un naudas resursus.

Vel viena zindSanu vértéSanas probléma ir saistita ar to, ka biei vien macibu procesair izlaista tada svariga
vertéSanas forma ka zinaSanu pasvériésana. Ta aktivizé kaapmdacamo, ta ari vipa/vinas kognitivus procesus.
veicinol apzindtaku piceju macibu procesam un uzdevumu izpildei. Tatud, nodroSinet zinasanu pasvértéSanas
iespejas ir iespéjams uzlabot mactbu procesa kvalitati un efekrivitati.

Dotajid raksta ir aprakstits konceptudlais modelis un Junkcionalitate intelektudlai sistémai, kuras noliks ir
atbalstit - pasniedzéju macibu procesa uzlabosand, salidzinot vélamos un patiesos studenta zinasanu
raksturojumus katrd@ macibu procesa etapa un nodrosinot tespéjas studentu zinalanu pasvértéSanai. Jédzienu
tikli, kas veido sistemas pamaiu, tick apskatiti ka riks zindsanu pasvertésanas sekméianai macibu procesa.

Anohina A., Stale G., Pozdnyakov D. Intelligent system for student knowledge assessment

Knowledge assessment is an integral part of the learning process and there is a strong connection between
student knowledge assessment and improvement of learning quality. Comparing desirable student knowledge
characteristics which are defined by the teacher, being based on overall aims of the curriculum, employers’
requirements and existing standards, with true student knowledge characteristics which are Jormed during the
learning course it is possible to determine, how much effective the learning course was. It is useful to make such
comparisons at each stage of the learning process that would allow to change learning methods in time and,
thus, to promote the learning course towards an achievement of desirable knowledge characteristics. However,
such comparisons are usually ignored in the learning process. as they demand additional time and cost.

The nexr problem of knowledge assessment is the omission of such important form of assessment as
knowledge self-assessment. It activates both the learner and his/her cognitive processes promoting more realized
approach to the learning process and performance of tasks. Thus, providing knowledge self-assessment
opportunities it is possible to improve quality and efficiency of the learning process.

Given paper describes the conceptual model and Junctionality of the intelligent software system, which
purpose is to assist the teacher in improvement of the learning process. comparing desirable and true student
knowledge characteristics at cach stage of the learning process and providing opportunities of knowledge self-
assessment for students. The concept maps which make @ basis of the system are considered as a tool for
facilitation of knowledge self-assessment in the learning process.

Anoxuna A., Ulmane I'., Ho30usaros /. Himenekmyansnan cucmema 018 ouenKy 3Hanuil cmyoenmoe
Onenka 3HAHUTL AGIAEMCA HEOMBEMIEMON HACMIbIO ApOYecca oOVYenus u cyuecmeyem Kpenkas 83auMOCGA3e
MENCOY OYeHKOU 3HAHUTE CIYOCHINOG U COBEPUIENCMBOBANLIEM KAYECTIEA obyuenus. CpagHugas scenamenshore
XAPAKMEPUCIUKY 3HANUH CMYOEHMA, KOMOPble 0npedensiemn npenodasamens, OCHOBbIBAACh HA Yensx yuebHoil
npocpammbl,  mpebosanusx  pabomodameneit U CYuecmeyiomux  CMaHoapmax., ¢ UCHUHHBIMU
XAPAKMEPUCHMUKAMY  SHAHUIL CMYOCHMa, Komopsie (POpMUpVIOmcs 6 meuenue yyebnoco Kypea, MONCHO
onpedeaumo, HACKONbKO 3ghpexmuanbiv b1 yuebnuitr xype. Taxue CPAsHEeHUA NOTE3HO Qeadmb HA Kaicoou
cmaduy npoyecca 0Gydenus, UMo NO3GOIAUM 6O GPEMA MEHSIMb Memoobl odyuenuss 4 maxum obpazom
HANPaGIsiMey yuebublll KYpe HA QOCHMUNICCHUe HCeAameibHbix  Xapakmepucmux  suanuti, OOnako, maxue
CPAsHeHUst  OOLIYHO  UZHOPUPVIOMCS. 6 npoyecce 0BYuenus, HOCKOTbKY OHI mpeByiom  QonoiHUmMensHblx
BPEMEHITBIX U CIOUMOCHINBIX 3AMPan.

Ewe o0noti npobremoit oyenxu 3nanuil AGIACMCH GbIMEPKUBARUE MAKOI BANCHOI Gopmel oyenxu kax
CaMooyenka shanui. Ona akmueusupyem Kax YWenuxa, mak u e2o/ee nO3HasameabHole npoYeccl, cnocobemeyst
bonee ocosmaniory nooxod Kk npoyeccy obyucnus u geinonHenuro sadanuii. Credosamensho, obecneyueas
BOIMODICHOCMIU CAMOOYCHKY SHANUA, MOJCHO YAVHULLUMb KAYeCmEO U s¢hghexmusnocme npoyecca obyuenus.

Hannas — cmamest onucvicaem  kowyenmyanenyio  modeas U (PYHKYUOHATBHBIE — GOIMONCHOCTIU
UHIMENAEKIMYQTbHON  CUCMEMbl, Yelb  KOMOPOU Codelicmeosams npenodagamento 8 COBEPULEHCMBOBAHUU
RpOYecca OOYUeHUS, CPABHUBAS JHCCAAMETDHIE U UCIUHHbIC XAPAKMEPUCIMUKY SHANUTI CIYOEHMO8 HA KaXCOOil
cmaduu npoyecca oGvHenus u 0becneuusas BOIMONCHOCIIN CAMOOYeHKYU SHAHUTI 0N CMYOeHMO8. Kapmbi
NOHAMULL,  KOMOpble NEHCam G OCHOGe CHCMEMbl, PACCMAMPUBAIOMCS KAK CPedCmBo cnocobemayiouyee
CAMOOYSHKY SHANUT CINYOCHIIOE 8 APOYECce 0OV eHNs.
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