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RESEARCH RESULTS ON THE INFORMATION AND
COMMUNICATION COMPETENCIES OF FUTURE
INFORMATICS TEACHERS

The article is devoted to the study of the level of information and
communication competencies of future informatics teachers and the
assessment of the impact of the use of interactive technologies and
ICT in laboratory classes on its development. The study was attended
by students of the educational programs 6B01505 — “Informatics” and
6B01502 — “Mathematics-Inforomatics” of Zhetysu University named
after 1.Zhansugurov and the Caspian University of Technology and
Engineering named after Sh.Yessenov, who were divided into control
and experimental groups. The experimental group studied using modern
educational platforms and interactive tools, the control group took classes
in the traditional way. The results of online surveys before and after the
experiment showed a improvement in the level of ICT competence among
students of the experimental group, which confirms the hypothesis about
the positive impact of ICT on future teacher training. The article also
provides recommendations for the further development of approaches to
the digitalization of teacher education.

Keywords: ICT competence, future teacher training, digitalization
of education, interactive technologies, laboratory classes, virtual
technologies, pedagogical informatics.
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Introduction

In modern conditions of society’s development, information and
communication technologies play a key role in all fields of activity. On the approval
of the Concept for the development of higher education and Science in the Republic
of Kazakhstan for 2023-2029 [1]: «the improvement of digital competencies of
citizens will be continued through the system of training, retraining and obtaining
micro qualifications in the field of ICT. Digital competencies will become a
mandatory element of all professional standardsy». In a world where digitalization
is becoming an integral part of every aspect of life, preparing future teachers for
the effective use of ICT in educational practice is becoming one of the main tasks
of higher education institutions.

The fourth UN goal in the field of sustainable development is to ensure
inclusive and equitable quality education [2]: “by 2030, significantly increase the
number of young and adult people with in-demand skills, including vocational and
technical skills, for employment, decent work and entrepreneurship”. The ability
of future computer science teachers to apply ICT in their professional activities not
only expands their professional competencies, but also improves the quality of the
educational process, stimulates student interest and develops their digital skills.

The information and communication competence of future teachers is one of
the most important components of their professional readiness. ICT competence
is understood as a set of knowledge, skills and abilities necessary for the effective
use of modern technologies in the learning process. The inclusion of ICT in the
educational process allows the teacher:

— master and apply modern learning tools;

— to develop students’ skills of critical thinking and independent
work with information;

— interact with students using various digital platforms and tools.

The object of the research is the process of forming the ICT competence
of future computer science teachers in the context of digitalization of education.

The subject of the research is the influence of interactive educational
technologies (Google Classroom, Stepik, virtual laboratories) on the development
of ICT competence of students of pedagogical specialties.

The purpose of the study is to identify how the use of modern ICT platforms
affects the development of ICT competencies of future computer science teachers
during laboratory classes.

The research was conducted within the framework of the discipline
«Information and Communication Technologies».
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Research methodology:

1 Questionnaire — measuring the level of ICT competence of students before
and after the experiment. The questionnaire included 36 questions grouped into
6 competencies.

2 Pedagogical experiment — a comparison of the effectiveness of traditional
teaching and learning using interactive technologies.

3 Statistical analysis — Mann—Whitney U-test to check the significance of
differences, Cronbach’s alpha to assess the reliability of the questionnaire.

The object of the research is the process of forming the ICT competence of
future computer science teachers in the context of the use of interactive educational
technologies.

The practical significance of the work lies in the possibility of applying the
research results to develop additional training courses aimed at developing the
ICT competence of future computer science teachers. This will help improve the
quality of teacher training and ensure more successful implementation of ICT in
the educational process.

Thus, this study is aimed at accepting or rejecting the null hypothesis.

Null hypothesis (HO): The use of interactive educational technologies in
laboratory classes does not have a significant impact on the development of
students’ ICT competencies.

Alternative hypothesis (H1): Interactive educational technologies contribute
to a significant increase in the level of ICT competencies of students through active
involvement in the learning process and the use of digital tools.

The results obtained can be useful to teachers of higher educational institutions
and in the development of educational programs aimed at training modern teachers
with high level of ICT competencies.

Materials and methods

Gendina N. I. [3] described ICT competence as a set of information worldview
and a system of knowledge and skills that ensure purposeful independent activity
to optimally meet individual information needs using both traditional and new
information technologies.

As noted by Reang J. and Mohalik R. [4], competence in the field of
information and communication technologies consists in having sufficient
knowledge of technologies and the subject area of teaching and being able to create
suitable lessons based on technologies that can be used in the learning process.
The existing society is innovative and creative, and the innovative environment
promotes interactive learning.

In order to create an ICT-based teaching and learning environment, it is also
necessary to provide ICT teacher training. Teachers should be aware of ICT and

390



Bectuuk Topaiireipo yausepcurera, ISSN 2710-2661 Cepus ITeoazoeuueckas Ne 2. 2026

what it can provide. They should be able to critically evaluate and distinguish which
technological resource to use and whether it should be used at all. They should
also be able to understand conceptually and pedagogically how, where and why
to use computer technology. Thus, it is obvious that teachers need competencies
to successfully use ICT in teaching. Apart from the ICT implementation strategy,
there is some confusion about the ICT competencies that teachers should acquire.

According to the research of Selevko G.K. [5], ICT competence includes
the following components: «Technological component, Information component,
Communicative component, Creative component, Value-motivational componenty.
Based on this work, we have identified the following skills:

1 Operational skills. Knowledge of basic ICT tools: Computer skills, software
basics, and Internet technologies.

2 Information skills. Information retrieval and evaluation: The ability to
effectively find, analyze, and evaluate information on the Internet for educational
and research purposes.

3 Communication skills. Digital communication: Developing effective
communication skills in a digital environment, including sharing data and research
results through online platforms and social media.

4 Critical thinking and problem solving. Analytical thinking: Developing the
ability to critically analyze information and draw informed conclusions based on
data obtained during virtual experiments.

5 Project management. Project Planning and Management: Project planning,
organization, and management skills, including virtual laboratory and research
projects.

6 Security and ethics in ICT. Digital security: Understanding the principles
of data security and protection in a digital environment.

Modern ICTs are rapidly transforming the educational process, offering new
forms of interaction between teachers and students. The introduction of digital
technologies into education changes both the content of the educational process
and the methods of its organization. One of the key functions of ICT is to expand
opportunities for personalized learning, where each student can work at a pace
that suits them, using resources and materials tailored to their individual needs.

ICTs make the learning process more interactive and visual, which stimulates
students’ activity and increases their interest in the subject being studied. Electronic
learning materials such as video tutorials, interactive presentations, simulations,
and virtual labs allow for more effective explanation of complex topics and
concepts. As a result, students can better understand and memorize the material.

The research of Schmidt A. Denise, Evrim Baran, Ann D. Thompson, Punya
Mishra, Matthew J. Koehler, and Tae S. Shin [6] revealed that teachers who actively
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use ICT demonstrate better results in teaching students, especially when they use
technology to create an interactive learning environment and adapt content to the
needs of students.

Laboratory work occupies a central place in the learning process of students
of pedagogical informatics, as it allows them to integrate theoretical knowledge
with practical skills. Laboratory classes are a form of active learning where students
have the opportunity to work with real or simulated systems and processes using
software, hardware, and other ICT tools.

In the context of computer science teacher training, laboratory work is
especially important, as it allows future teachers to master a wide range of skills,
ranging from programming and information technology to creating educational
materials and resources based on ICT. This not only contributes to the development
of their professional competencies, but also helps to form pedagogical readiness
for the introduction of ICT in the educational process.

In the work of Anoemuah R. [7], it was noted that in the past, the cost of
hardware and software limited the real impact of ICT on scientific laboratories.
Recently, however, hardware costs have decreased dramatically, hardware has
also become more reliable, and employees’ ICT skills have improved.

Duterte’s research [8] demonstrates that the integration of ICT significantly
improves academic performance, with teacher readiness, student engagement,
and institutional support playing a key role in these relationships. The results
show that the effective use of technology in the classroom has a positive effect on
student academic performance, provided that teachers are well trained and receive
professional development support.

The digitalization of education has led to the emergence and active use
of various interactive platforms and technologies that have radically changed
the approach to organizing the educational process. Among the most popular
interactive platforms are Google Classroom, Stepik, Microsoft Teams, Zoom
and many others. These platforms allow teachers not only to organize distance
learning, but also to provide an individual approach to each student, as well as
provide a wide range of tools for monitoring academic performance and analyzing
learning activities.

Interactive technologies allow the use of game methods to motivate
students, which, according to research by Abiltarova E., Larysa L., Zhuravel Y.,
Neizhpapa L., Mengyi Y. [9], significantly increases the level of involvement and
interest in learning. An important advantage of interactive technologies is also the
possibility of constant feedback, which helps students to adjust their knowledge
and skills in a timely manner.

392



Bectuuk Topaiireipo yausepcurera, ISSN 2710-2661 Cepus ITeoazoeuueckas Ne 2. 2026

Studies conducted in different countries confirm that the introduction of
interactive technologies into the educational process contributes to improving
academic performance, developing critical thinking and increasing motivation to
learn. In particular, the research of Goodyear P. [10] showed that students who
study using interactive platforms show better results compared to those who studied
using traditional methods. It is also important to note that the use of interactive
technologies contributes to the formation of independent work skills, which is
especially important in the context of distance or hybrid learning. This allows
students not only to gain knowledge, but also to develop self-organization skills,
which is an important aspect in preparing for professional activity.

Methods

The following methods were used to analyze the materials and results of
the study:

1 General scientific methods of theoretical research: comparative analysis of
pedagogical and scientific-methodical, specialized literature on the research topic;

2 Methods of sociological research: questioning of future computer science
teachers, comparison, classification, analysis of survey results;

3 Methods of empirical research: conducting a pedagogical experiment, using
statistical research methods, processing and analyzing the results.

The study was conducted among first-year students of Zhetysu University and
the Caspian University of Technology and Engineering, enrolled in educational
programs of pedagogical informatics. The sample was formed from students of
pedagogical informatics, as they have already completed basic ICT disciplines and
have primary skills in working with information and communication technologies.
A total of 45 students participated in the study, which were divided into two groups:
control and experimental.

The control group consisted of 24 students from the Caspian University of
Technology and Engineering, who continued to study according to the traditional
methodology. The experimental group included 21 students from Zhetysu
University who participated in educational classes using interactive platforms
and the latest ICT.

Data collection

The stages of data collection and methods of their analysis are shown in
Figure 1.
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Literature analysis;
The pre-experimental Stage JRINENT CB vkl
* Conducting entrance testing.

The control group was trained using
traditional methods;

« The experimental group used interactive
platforms (Google Classroom, Stepik).

The experimental stage

Repeated
The post-experimental questioning,
NERS statistical processing

of the results.

Figure 1 — Stages of research

At the initial stage of the study, an online survey was conducted among
students of both groups to assess their initial level of ICT competence. The
questionnaire was developed on the basis of research by Danner Regina and Clara
O.A. Pessu. [11], Oghenevwede O. [12], used in pedagogical practice to assess
digital skills and knowledge. The survey included 36 questions divided into six
skills: Operational Skills, Information Skills, Communication Skills, Critical
Thinking and Problem Solving, Project Management, Security and Ethics in ICT.

Each question was evaluated on a five-point scale, where 1 — lack of skill,
5 — high level of competence. The data obtained were processed using statistical
methods to obtain an average assessment of the level of ICT competence of each
of the groups at the initial stage.

The aim of the experiment was to determine how the use of interactive
educational technologies and modern ICT in laboratory classes affects the
development of students’ ICT competence. For this purpose, the study was planned
in the form of a pedagogical experiment involving control and experimental groups.

In the control group, classes were conducted in a traditional format, where
teachers used standard teaching methods such as lectures, practical exercises, and
basic computer science laboratory work. The training was conducted without the
active use of modern interactive technologies. Laboratory classes included solving
problems using basic software tools, but did not include interactive platforms and
complex simulations.

A laboratory training program was developed for the experimental group
with the active use of modern information and communication technologies and
interactive educational platforms. As part of the laboratory classes, platforms such
as Google Classroom, Stepik, artificial intelligence for Internet search Perplexity,
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as well as specialized simulators and virtual laboratories for modeling software
and hardware processes were used. The students worked on creating their own
projects using ICT, which contributed to the development of creative and analytical
abilities. The main focus was on developing independent work and research skills
in a digital environment.

The program for the experimental group included:

* The use of online courses and educational videos for a preliminary
introduction to the topic of laboratory work;

* Work with virtual simulators to perform practical tasks that would be
impossible in a traditional form due to limitations in equipment;

* Working with Al to search the Internet and analyze the results obtained;

* Actively interact with teachers and students through educational platforms
to discuss work results, complete group assignments, and provide feedback.

Based on the data obtained, it is planned to conduct an analysis that will
show how different the results of the students of the two groups are from each
other. It is expected that the use of modern technologies will not only improve
students’ technical and information skills, but also increase their motivation and
involvement in the learning process.

Results and discussion

The study aimed to assess the impact of experimental intervention on the skills
and knowledge of students divided into two groups: control and experimental.
The students’ grades were collected before and after the experiment using a five-
point Likert scale, where 1 indicates the minimum skill level and 5 indicates the
maximum.

The first step was to evaluate the reliability and validity of a questionnaire
designed to measure the level of knowledge and skills of students in several
parameters. The reliability and validity of measurement tools are important aspects
to ensure the accuracy and reproducibility of the data obtained.

To assess the reliability of the questionnaire tool used, the Cronbach’s Alpha
coefficient was calculated [13], which allows us to determine the degree of internal
consistency of questions. This indicator is used to check to what extent all the
elements of the questionnaire measure the same characteristic.

The calculations were performed using Microsoft Excel. In the questionnaire
table, the respondents were arranged in rows, and the questions were arranged in
columns. The following steps were performed during data processing:

The variance of answers for each question of the questionnaire was calculated
using the VAR.P() function.

The sum of the variances of all questions was determined.
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The variance of the total amount of respondents’ scores on all questions is
calculated:

k fozl-
a=—01-—h

k—1 (D

t
2
where k is the number of questions in the questionnaire, 2 Gi — the sum

of the variances of individual questions, a & i — the variance of the sum of all
respondents’ responses.

The calculated value of the Cronbach’s Alpha coefficient was 0.96, which
indicates the high reliability of the questionnaire and sufficient consistency of the
questions, and this allows using this tool in further statistical analyses.

The results of the assessment of the ICT competence of students in the control
and experimental groups.

Diagram 1 shows the average value of the indicators for the control and
experimental groups for the six skill blocks before and after the experiment. Each
skill block is evaluated on a five-point scale, where higher values indicate a higher
level of competence. Skill blocks include: operational skills, information skills,
communication skills, critical thinking and problem solving, project management
and security, and ethics in ICT.

The main conclusions:

1 Competence growth in the experimental group. After conducting classes
using interactive technologies, the indicators of students’ ICT competencies in
the experimental group increased significantly.

2 Minimal changes in the control group. In the control group, where the
training was conducted using traditional methods, the changes were insignificant.
The difference between the pre- and post-experimental values is only 0.03-0.05
points, which indicates a weak impact of standard education on the development
of ICT competencies.

3 Maximum growth in the category of «Security and ethics in ICT». The
biggest changes occurred in this particular block — the score increased from 2.38
to 3.59 points in the experimental group, which indicates a significant increase
in students’ awareness of digital security issues.

4 All six competencies show positive dynamics in the experimental group,
while the control group shows stable but minimal changes.
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ICT Security and Ethics 242
2,38
Project Management 233%3
2,36
3,49
Critical Thinking and Problem Solving 2%
2,49
Communication Skill 2,43
2,43
Information Skills 245
2,39
Operational Skills 242
2,43
1 2 3 4 5
Critical
Operational = Information Communicati Thinking and Project ICT Security
Skills Skills on Skill Problem Management and Ethics
Solving
After the Experiment
| Aer the Bp 3,57 3,42 3,57 3,49 3,58 3,59
(Experimental Group)
m After the Experiment
2,46 2,44 2,53 2,54 2,43 2,43
(Control Group)
Before the Experiment
. 2,42 2,45 2,43 2,48 2,38 2,42
(Experimental Group)
Before the Experiment
2,43 2,39 2,43 2,49 2,36 2,38
(Control Group)

Diagram 1 — Results of the assessment of students’ ICT competence.

The Mann-Whitney U-test was applied to verify the statistical significance of
the differences in the results before and after the experiment. This nonparametric
test is suitable for comparisons between two independent samples and allows you
to evaluate the differences between the distributions of values. Since the data did
not necessarily follow a normal distribution, the choice of the Mann-Whitney
test was justified.

The following steps were performed to perform the analysis:

1 Data preparation: The assessment data for each group was divided into two
samples: the values before the experiment and the values after the experiment. Thus,
two data arrays corresponding to two time points were generated for each group.

2 Calculation of U-statistics and p-values: The Mann-Whitney test was
performed for each group, and a two-way test was used to test for differences in
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both directions. The test result includes a U-statistic and a p-value, which shows
the probability of obtaining such differences randomly.

3 Calculation of the Z-value and the size effect (r): Additionally, the Z-value
and the size effect (r) were calculated. The Z-value determines the standard
deviation from the average value of U, which allows the results to be normalized.

The effect of the size r allows you to evaluate the strength of the experiment’s
influence on the results.

Formulas for calculations:
1 U-criteria for each group

ni(ny+1)

U, = Rl—T 2
nz(nz + 1)

U,=R,— — (3)

where:

* Ri and R: are the sum of the ranks for the first and second groups;

* mi and n are the sample sizes for the first and second groups.

2 Choosing the smallest U value:

3 For comparison, the smallest of the two values Ui and U: is used, as it is
more sensitive to differences between groups.

4 Z-value calculation: The U-criterion was converted to a standard normal
distribution using the following formula:

U—-EU
= —( ) 4)
a(U)
where:
* E(U) - mathematical expectation of U:
nygXn
E(U) = —— 5)
* ¢ (U) - standard deviation of U:
nXnyX(mg+n,+1) 6

398



Bectuuk Topaiireipo yausepcurera, ISSN 2710-2661 Cepus ITeoazoeuueckas Ne 2. 2026

5. Effect magnitude (r): The following formula is used to estimate the effect
magnitude:

r=_— (™)

where:
*N=n-+n - total number of observations.

Mann-Whitney Test Results

The results of the analysis are presented in Table 1, which shows the values
of U-statistics, p-value, Z-value and size effect (r) for the control and experimental
groups. Mann-Whitney test results for the control and experimental groups before
and after the experiment.

Table 1 — Mann-Whitney U-Test Results

Control group Results Experimental group
24 nl 21
24 n2 21
48 N 42
525.5 R1 231
650.5 R2 672
225.5 Ul 0
350.5 U2 441
192 U 142
-0.48601 Effect (1) -0.8559
48.49742 o (U) 39.7524
288 E(U) 220.5
-1.28873 Z-value -5.54684
0.198 p-value (0.05) 6.63x10-8
Accepted Status Rejected

Interpretation of results

* For the control group, the p-value was 0.198, which exceeds the standard
significance level of 0.05. This indicates that there are no statistically significant
differences between the estimates of the control group before and after the
experiment. The low value of the size effect (r = -0.48601) also indicates a
negligible effect on the group’s performance.
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* In the experimental group, the p-value was 6.63%10-8, which is significantly
lower than the threshold level of 0.05. This indicates that there are statistically
significant differences between the results before and after the experiment. The
effect of size (r = -0.8559) is high, which indicates a significant effect of the
experiment on the results of the group.

The results of the analysis show that the experimental intervention had
a statistically significant effect on the experimental group, while there were
no significant changes in the control group. This allows you to reject the null
hypothesis and accept an alternative hypothesis.

Discussions

The conducted research is an important contribution to the study of the
effectiveness of the use of information and communication technologies in
the training of future computer science teachers. Unlike other similar studies
like Avdeeva S. and Tarasov K. [14], Ratheeswari K. [15], which focus on the
general assessment of digital literacy, our study focuses specifically on the
pedagogical component of ICT competence, a critically important area in the
context of modern educational reforms. Compared to other studies that assess
the impact of ICT on students in a more general context, our work takes a
detailed approach to analyzing specific components of ICT competence, such
as technical, information, and creative skills, as well as their impact on teaching
effectiveness. These aspects make the research especially relevant in the context
of the growing digitalization of the educational process, which underlines its
importance for the pedagogical community.

To assess the level of students’ ICT competence, we have developed our own
questionnaire adapted to the specifics of training future computer science teachers.
This decision was based on the need to take into account specific pedagogical
aspects that are not always reflected in standard questionnaires used in other studies
such as Danner R. and Pessu C. [11], Oghenevwede O. [12].

To ensure the reliability of our survey, a reliability analysis was performed,
and the Cronbach’s Alpha score was 0.96, indicating a high consistency of
questions. This gives us confidence that the data obtained is objective and reliable,
which distinguishes our study from others, where attention is not always paid to
verifying the reliability of the assessment tool.

One of the key reasons for choosing this research area is the strategic
importance of digitalization of education in Kazakhstan. In recent years, the country
has been actively implementing ICT implementation programs in educational
institutions, and the training of qualified teachers capable of effectively using
digital technologies has become a priority. According to government initiatives and
strategic programs, such as the Law of the Republic of Kazakhstan on Education
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dated July 27,2007 No. 319-I1I, the emphasis is on training specialists with modern
ICT tools to improve the quality of education [16].

The results highlight the need for further research into the use of ICT in
teacher training. It is important to study the long-term effects of the use of
interactive technologies on the development of professional competencies of
future teachers, as well as to study which specific types of ICT have the greatest
impact on students’ learning outcomes. Additionally, an analysis of the impact of
digital technologies on the motivation and academic performance of students of
various age categories is required. Thus, our research is the basis for deeper and
more detailed work in this area.

Conclusions

The results of the study confirmed that the use of interactive technologies
contributes to a significant increase in students’ ICT competencies (a difference
of 1.3 points, p < 0.05). This highlights the need to integrate modern digital
platforms into the educational process. This confirms the alternative hypothesis
of the study on the positive impact of the use of ICT on the training of future
computer science teachers.

Practical recommendations:

1 Integration of interactive technologies. It is important to include the use
of platforms such as Google Classroom, Stepik and specialized simulators for
laboratory classes in educational programs, which stimulates creative thinking
and active participation of students.

2 Development of communication skills. The use of ICT for teamwork on
projects, knowledge sharing and interaction in a digital environment contributes
to the development of digital communication and teamwork skills.

3 Adaptation of educational programs. It is recommended to review the
content of laboratory classes with an emphasis on the development of students’
creative approach and critical thinking through digital technologies.

The prospects for further research include a more detailed study of the long-
term impact of ICT on the professional development of future teachers, as well as a
study of the impact of various types of interactive programs on learning outcomes
in other pedagogical disciplines.
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BOJIAIIAK THOOPMATHKA MYFAJIM/EPIHIH AKITAPATTBIK-
KOMMYHUKAIUSUIBIK KY3BIPETTUIIKTEPIH 3EPTTEY
HOTHKEJIEPI

Maxana 6onrawax ungpopmamuxa myeanimoepiniy aKnapammoix-
KOMMYHUKAYUSILIK, KY3bIPemMMIinikmepiniy Oeneeliin 3epmmeyee HCoHe
3epmxananvly cabakmapoa unmepaxkmuemi mexuonozausaiap men AKT
KOI0aHyObll OHbIY 0AMYblHA ocepin bazanayza apHanean. 3epmmeyee
1 )Kancyeipos amvinoazer Xemicy ynueepcumemi owcone L. Ecenog
amuinoaebl Kacnuti mexHoao2usanap i#cone UHMCUHUPUHE YHUBEPCUMEmiHil
6B01505 — «Ungpopmamurar sxcone 6B01502 — «Mamemamuxka-
Hnpopmamuxay Oinim bepy 6azoapramanapviivly cmyoenmmepi
Kamoicmbl, 01ap OAKbIIAY HCOHe IKCHepUMeHmmiK monmaped 601iHOI.
Dxcnepumenmmix monma cabax samanayu 6iim bepy niamgpopmanapol
MeH UHmepaxmuemi Kypaioapowvl KoJOAHbIN JHCYyp2i3indi, baxvliay
mobwvinoa cabax 0dcmypai mypoe omkKizindi. IKcnepumenmie Oeuinei
Jicone Kellinel OHNAliH CayaTHamMaiapobly HOMuUMCeepi IKCHePUMEHMmIK
mon cmyoeunmmepiniy AKT Ky3vipemminix OeHeelliniy dcaKcapeanvli
xopcemmi, oyn AKT-nviy 6onawiax myaanimoepoi oaapiayea oy acepi
mypanel cunomesanuvl pacmaiiovl. Maxanada nedazo2uxanvix, 6inim 6epyoi
yugpranovipy mocinoepin 00an opi 0amvimy OOULIHULA YCLIHLICIAD
bepineen.

Kinmmi ce30ep: AKT-gy3vipemminix, borawax myaairimoepoi
odaspnay, 6inim bepydi yu@dpaanowvipy, UHMePaAKmuemi MmexHoI02UsNap,
3epMXAHANBIK cabaKmap, upmyanosbl mexHoA0UALAP, Ne0a202UKaIblK
ungopmamuxa.
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PE3YJBTATBI UCCJIEAJOBAHUA UHOPOPMAIIMOHHO-
KOMMYHUKAITMOHHBIX KOMIETEHIIUHI BY 1Y IIIUX
VYUYATEJEA UHOOPMATHUKHA

Cmambsa noceawena ucciedo8aHuio ypoeHs uUHGOpMayuoHHO-
KOMMYHUKAYUOHHBIX KOMARemeHyutl 6y0ywux yyumenei uH@opmamuxu
U OyeHKe BAUAHUSL NPUMEHEHU UHMEepPAKMUBHLIX MEeXHOL02Ul U
UKT 6 nabopamopmueix 3auamusax Ha e2o passumue. B uccredosanuu
NPUHAIU yHacmue cmyoeHmvl 00paszosamenvHou npozpammsl 6801505
— «HUnpopmamuxay u 6B01502 — «Mamemamuxa-HUugopomamuxay
Kemvicyckozo ynusepcumema umenu H.Kancyeyposa u Kacnutickozo
YHUsepcumema mexuono2uti u unxicunupunea umenu L. Ecenosa,
Komopule ObLIU pazoenenbl Ha KOHMPOIbHYIO U IKCHePUMEHMANbHYIO
epynnul. DKCNEepUMEHMAnbHas epYyRna 00yuaidacy ¢ UCnoIb308AHUEM
co8pemMennblX 00pa3068amebHblX NAAMPOPM U UHMEPAKMUBHBLX
UHCMPYMEHMOB, KOHMPONIbHASL SPYNNA NPOXOOUia 3aAHAMUS 8
mpaouyuonnom eude. Pe3yabmamel OHAQAUH-ONPOCO8 00 U NOCIE
9KCnepumMeHma noxasanu yayduenue yposus UKT-komnemenmuocmu y
CMYOeHmMO8 IKCHEPUMEHMANLHOTL 2PYNNbL, IO HOOMEEPIHCOAen] 2UNOME3Y
o nonoscumenviom enuanuu UKT na nooeomoexy 06yo0ywux nedazozos.
B cmamve maxowce oaromesi pekomenoayuy no OanbHeuuemy pa3eumuio
Nn00X0008 K Yu@posusayuu nedazoeuieckoeo oopazoeanus.

Kurouesvie crosa: HKT-komnemenmuocms, n0020moska 0yoyuux
yuumenetl, yugposusayus 06pazoeanusl, UHMePaKmueHvle MexHoI0UU,
1abOpamopHule 3aHAMUS, SUPMYATbHbIE MEXHOI0UU, Nedaz02UtecKdsl
uHgopmamuxa.
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