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Over the past few years, information and communication technology has become constantly
used in the education especially in the schools, colleges and universities. At the age of globalization
technology has its impact upon almost all aspects of life. The purpose of this paper is to explore
the role of information and communication technology (ICT) in the motivating University students.
The main objectives of the study were to assess motivational features of information and
communication technologies as perceived by students. The independent variable of the study was
ICT and dependent variable was student’s motivation. Questionnaire was used in the study to
collect data. The type of research was survey descriptive research. The sample size of 340
undergraduate students was selected through simple random sampling. Descriptive statistics mean,
standard deviation, frequency and percentage were used in the study. Inferential statistics i.e., chi
square test was employed for statistical analysis of the data through SPSS. The findings of the
study show that ICT effects students’ motivation and improves their learning; knowledge retention
and understanding. ICT can solve the problems of the students and motivates students.

Keywords: ICT, Motivation, Motivational features of ICT.

Background of the study

ICT is turning into a changing operator in the present world. It can change the lives of people
groups. All around the globe individuals are utilizing ICTs as a wellspring of learning and data. It is
utilized now daily in the relatively every field of the existence business, wellbeing and education.
ICTs like social Medias and different learning destinations can undoubtedly provide a great deal of
knowledge. ICT enhances the comprehension of the lesson. It is accounted in the Organization of
Eastern Caribbean States [OECS] (2002) that ICTs majorly affect the all parts of society. There are
just a few everyday issues, at home, at school and at work, where this new innovation has no
impact. ICT grows our openness and comprehension of the world. The World Economic Forum
(2009) expressed the utilization of ICTs to be extremely poor in Pakistan. This must be an intense
concern. This idea has turned into the wellspring of inspiration for the investigation. It is viewed as
that ICT for elderly individuals will take cares the major issues of the people groups. ICT can
address the needs of the individuals. If ICTs must be integrated into the studies then students are
more motivated towards the learning. ICTs can address the needs of students and make them active
members.

INTRODUCTION

The role of technology has enlarged quickly in recent years. Peoples from all sectors like
economic sectors, educational sector are taking advantage from the ICTs. The term "information
technology” is discovered in the 1970s but this term is used for the first time in the World War Il
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for the military training purpose. In World War Il military felt the need of the communication
technology to communicate with each other’s.

The ICT is an arrangement of specialized gadgets and apparatuses used to share thoughts and
data between the general populations. It can likewise be utilized to store, process and arrange data.
This extensive meaning of ICT contains a wide range of technology like recordings, DVDs,
telephones, satellite, radio, TV, PCs, equipment and programming systems, innovation, equipment,
specialized administrations and technical services.

Technology has become an incredible asset in every area of our lives (from education, work,
and entertainment in personal life). ICT has become one of the core and core components of our
society today.ICT and students learning and motivation have no direct effect. ICT enables peoples
to communicate with each other. If ICT must be integrated into the learning then students are more
motivated and take more interest in the learning.

Motivation is a key element of the learning. If students are motivated towards a task then
commitment to the learning task, enjoyment and self-esteem increase. Creative and new
technologies have helped to increase student participation and encourage teachers. It also increases
students as well as teacher’s motivation resulting in changed relationships among teachers and
students with the knowledge.

OBJECTIVES OF THE STUDY

The main objectives of the study are as given below.

1. To assess motivational features of information and communication tools as perceived
by students.

RESEARCH QUESTION
1. What are the motivational features of the ICTs?
Concept of ICT

From the previous couple of years ICTs are regularly giving communication services.
Individuals can speak with each other's through technologies. ICT used to send and get messages.
This innovation incorporates Skype, face book, What Sapp, texting, video-conferencing.
Information communication locales Like Gmail, hotmail, face book and twitter enable clients to
keep in contact and share thoughts. Present day ICT has made the world a "global village". Peoples
can speak with each other from distance through ICTs. The main idea of ICT is a combination of
apparatuses and gadgets and different instruments which are used for performing and handling
particular tasks. These tasks incorporate the publication of articles, save of the course and convey of
content, correspondence, preparing and sharing of information. Components of ICT devices and
tools are used to gather data and store information. ICT is an expansive term. Every one of the
things utilized for the communication is incorporated into the ICTSs.

The basic term means "information” means any reality or connection to the asset. It includes
details about reality, data or opinion in any medium, relative, digital, graphic, narrative or audio
form. “Communication” is the process of sharing of information between two peoples or within two
peoples. The term 'ICT' is characterized as “forms of technology utilize for creating, displaying,
making, controlling, storing, manipulating, and exchanging data or information”. ICT specifically
refers to computer-based technologies. This includes tablets, desktops, workstations, laptops, smart
phones, and programming and web-based innovations. This includes emails, person to person
communications destinations, and social networking sites.

There are some definitions of ICT in educational environments for learning and teaching.
UNESCO (2002) defines ICT as “forms of technology that are used to transmit, process, store,
create, display, share or exchange information by electronic means.” Christenson (2010) defines
ICT as “technologies that provide access to information through telecommunications. It is similar to
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information technology (IT) which includes the Internet, wireless networks, cell phones, and other
communication mediums”.

Importance of ICT

These technologies are used to carry out a large range of communication and information
functions. It has many benefits for the peoples. People can easily contact with one another through
these technologies. It can provide communication, information, employment services. It can also
provide electronic commerce, independent living, intergenerational relationship, distance learning
services. These services can minimize human work and provides ease of access. It can also provide
cost reduction and strengthening the community services.

ICTs provide universal access to education. ICT can provide anytime and anywhere learning
facilities to the learners. Different type of websites provides online learning material which can be
accessible 24 hours. Teleconferencing is a latest learning technique. It allows both learners sand
teachers to interact at the same time with ease and convenience ICT can change the whole teaching
and learning process. It can make classroom an active learning atmosphere and learners as an active
learner. ICT has become popular concept because of the facilities it provides to learners. It changed
the whole philosophy of education. It distorted the function of teacher from an energetic tutor to an
active catalyst.

Following is the importance of the ICT in the students learning.

1. Provide access to large quantity of learning resources.
Quick access to information.
By the use of ICTs learning can occurs anytime.
By the use of ICTs learning can occurs anywhere.
Collaborative learning takes place if ICTs is merged into the education.
Gives multimedia approach to education
Provide valid and up to date information
Provide access to online libraries
9. teaching of different subjects made interesting
10. Gives opportunities for the instructive data storage
11. Provides the facility of distance education
12. Provides access to the wide source of information.

Nk~ wD

Motivation

Through motivation interest is increased and hidden goals are achieved. Motivation is derived
from the Latin word mover which means to move. Motivation is an external force which accelerates
a response or behavior. Motivation is generally defined as an inside situation that initiates
performance. Motivation develops interest and makes learning fun. Motivation creates the want to
achieve a goal. Motivation is the key to academic success. It promotes lifelong learning. Motivation
is an essential criterion that is required when engaging in a task. It is a factor that stirs up and guides
performance. Sanacore 2008 states that Motivation is the key to academic success as well as
promoting lifelong learning. ICT have many motivational features it develops interest, curiosity,
confidence improves thinking and reasoning skills of the students.

Motivation is the desire to do things, and the drive towards a goal. It includes external and
internal factors to keep people consistently interested and committed to a task, responsibility or
subject, or to put effort to achieve an objective. Motivation is a fundamental ingredient in setting
and achieving goals. An individual’s level of motivation can be influenced by himself and by
others. Motivation influences which consequences are reinforcing and which ones are punishing.
The more a student is motivated to succeed, the more he is excited for a higher grade and distressed
by a dismal performance. Motivation often boosts performance. Learners who are often motivated
to participate in classroom discussion and activities tend to be higher achievers.
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Motivation enhances initiation and determination in activities. People who are motivated are
likely to start a task and pursue it to the end. Employees who are not motivated skip meetings and
training workshops and may not perform to their best in their responsibilities. Motivation is usually
described as an internal condition that starts to perform or initiates a behavior or conduct. It
Promotes interest and generate intense pleasure. The motivation creates the desire to achieve the
goal. It is the key of success in education. It promotes rapid learning. Motivation is a basic standard
that initiate needs to be involved in work. It is an element that guides performance and guides
individuals.

TYPES OF MOTIVATION

Motivation can be both extrinsic and intrinsic. People may be motivated by factors in the
external environment such as pay, benefits and job perks. Factors can be influenced by people like
external environment such as wages, benefits, and active stability. This is called as an external drive
or external motivation. It can be inspired by the relationship between worker and work. Such
motives call themselves motivation. These factors often occur at the same time, but we will isolate
them because they have a specific level of encouragement.

Extrinsic motivation

Extrinsic motivation is related to ‘tangible’ rewards such as fringe benefits, security,
promotion and condition of work. Extrinsic motivation is often necessary for persistence of
motivated behavior.

Intrinsic motivation

Intrinsic motivations are the self-generated factors which influence people to behave in a
particular way or to move in a particular direction. Intrinsic motivation arises from having “a strong
emotional interest in an activity and a sense of freedom and autonomy related to it”

ROLE OF ICT IN THE STUDENTS MOTIVATION

ICT and student’s motivation have no direct effect. ICT enables people to communicate with
each other. ICT can provide anytime and anywhere learning facility. If students are motivated
towards a task then commitment, enjoyment, learning and self-efficacy increase. ICT ensures the
creation, support, development and development of a knowledge society. This society leads to the
all-round socio- economic development of the nation.

ICT is the key of learning. It provides following advantages.

1. ICT develops Interest

The ability of forms of ICT to capture pupil interest is clear. However, interest can be defined

in two different ways:

« Situational interest: in which elements of the situation grab the interest of participants. To
some degree, the interest remains dependent upon the continuing situational influence.

» Personal interest: in which a disposition on the part of the individual to pursue the activity
in question is assumed. Situational interest is more likely to develop into personal interest
under situations where relatively high levels of personal control are able to develop. The
key here is to disentangle any effects of ICT in creating situational interest from those
that enable the development of personal interest. In the context of the measures employed
in this study, the best conditions for the development of personal interest will be obtained
when intrinsic motivation, identified regulation and learning goals are all relatively high.

2. ICT develops Concentration in lesson

Concentration is the key of the success. ICT develops concentration among the learners. As
compared to a normal lesson a lesson delivered through ICT is more interesting for the students.
ICT provides more motivation to the learners. It improves critical thinking skills of students.
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3. ICT improves Commitment to a task

Becker 2000 stated that Commitment is important for the successful completion of a task. ICT
improves learner’s commitment to a task. When ICTs are used then students take more interest in
the learning thus their commitment to the task also increases. Students are generally more ‘on task’
and express more positive feelings when they use computers than when they are given other tasks to
do.

4. ICT provides Enjoyment

Enjoyment is important for the step in the learning process. ICT gives enjoyment to the
learners and makes learning fun. When ICTs are used then student at a time can visualize things and
listen voice also. So, they enjoy learning because all their senses are activated at a time.

5. ICT Encourage students

Encouragement means to push or to give confidence. Encouragement is important for the
learning. ICT encourages learners and improves motivation. ICT encourages students to understand
multiple aspects of a topic. It gives productive knowledge to the learners. ICT motivates learners
and provides them better understanding.

6. ICT Develops connection to the real-life problems

By using ICT students can practice things by doing thus it develops a connection with the
real-life problem. ICT develops learning by doing attitude among the learners. ICT allow learners to
explore and discover things rather than merely listen and remember. It improves knowledge and
understanding and develops a connection with the real life.

7. ICT Develops curiosity among the students

Curiosity means to develop passion to complete a task. ICT develops curiosity among the
learners. Students can practically perform a task by using ICTs so they are active members and their
curiosity in a learning task also improves.

8.ICT Enhances thinking and reasoning skills of the students

ICT enhances the thinking and reasoning skills of the students and improves critical learning
skills of the students. By using ICTs student can understand the multiple aspects of content. ICT
allows students to reflect on a topic.

9. ICT Makes things easier

ICT makes learning fun for the students and improves the memorization ability of the
students. Students can easily pick up a task and easily perform it. It’s easy for the students to learn
things.

10. ICT clears better concepts of the students

Software and information Industry Association 2000 stated that Students, who used
educational technology in school felt more successful in school, were more motivated to learn and
have increased self-confidence and self-esteem. CT can minimize the communication gapes and
thus clears the better concepts of students.

11. ICT provides knowledge Retention

Miller, 2009 stated that Students of the 21st century may retain more information if it comes
to them through a digital medium. ICT helps students in knowledge retention. Students can easily
remember a lot of information without any difficulty.
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LITERATURE REVIEW

Volman, 2005 indicates that Schools in the Western World invest a lot for ICT infrastructures
from the last 20 years. In these countries students often use computers for a much larger range of
applications. Western institution gives important to the ICT facilities. In Pakistan ICTs are not used
frequently in the school, colleges and universities. The ICT resource and facilities are not present in
the adequate amount in the institutions.

Kok, 2007 states that ICTSs is increasingly permeated in every aspect of life because ICTs are
excellent tools for information processing, the new generation needs to become competent in their
use, should acquire the necessary skills, and therefore must have access to computers and networks.
ICT facilitates new and innovative skills. It provides access to the countless new resources.ICT
provides anytime and anywhere learning facilities. ICT has the potentials to enrich, motivate,
encourage and strengthen student’s skills and knowledge.

Oyzon & Olmos (2010) pointed out learning motivation as an intrinsic process to induce
students’ learning activities, maintain the learning activities, and have the learning activities move
towards the objectives set by teachers so as to achieve instructional objectives and proceed effective
instruction.

According to Heemskerk, Volman, Admiraal and ten Dam (2011), “Information and
communication technology (ICT) in education is assumed to contribute to educational equality due
to its motivating effects on students and the opportunities it offers for facilitating differentiation and
individualization”. ICT is considered as a main source of knowledge and learning as it allows the
storage and retrieval of information and provides universal access to knowledge.

Crook, 2011 has been proved that ICT is a valuable gift in life-long and distance learning,
simply because it provides an effective delivery vehicle for course content where learners
participate and work in a form of collaboration community. ICT provides virtual learning, e-
learning and different learning software’s to the students.

Porter et al. (2012) considered that learning motivation could guide individual learning
objectives as well as induce the sustainable learning behaviors, reinforce the cognition process, and
strengthen and improve the learning outcomes (Marijana,2015).

Sahbaz (2012) regarded learning motivation as the intention or desire of students participating
and devoting to learning, which was performed on students’ selection for specific learning activities
and the strength to continuously devote to such activities. Consequently, learning motivation is
defined in this study as being able to guide students to sustainable learning and make efforts to the
learning objectives set by teachers, in the learning activity process.

Referring to Bas’s (2012) Expectancy Value Model, motivation contains work value,
expectancy for success, and ability beliefs in this study. 1. Work value refers to students’ evaluation
of the learning. 2. Ability beliefs refer to students perceiving the ability in the learning. 3.
Expectancy for success refers to students’ expectation about the future learning performance.

Kukkonen et al. (2013) defined motivation as extrinsic behaviors and intrinsic learning
motivation of an individual. Cindy & Douglas (2010) regarded motivation as the essential condition
for long-term, effective, and meaningful learning. Learning motivation was a kind of motivation.

Finally, Kirkwood (2014) claims that the adoption of technology helps students in
constructive learning and knowledge building as technologies can create a context-free
environment. ICT can improves the students learning skills as it can provide learning by doing
facilities. Students can practice things so better concepts are cleared.

Yoloye, 2015 told that the application of ICTs has already changed the organization and
delivery of higher education. ICT changes the student’s role from the passive learners to active
learners. It can change the whole philosophy of education. Students can easily gain knowledge
through different learning sites anytime from anywhere.
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RESEARCH METHODOLOGY
Population

This study aimed to investigate the role of ICT in the motivation and learning of the
University students. The targeted population of the study is all the University students who are
using ICT in their learning. The accessible population consists of the students of the 4 universities
of district Rawalpindi. So, total population of the study is the 34076 undergraduate students from
the six department’s economics, political sciences, IR, mass communication, psychology and
Pakistan studies of four Universities PMAS Arid-Agriculture, NUML, ISLAMIC and QUAID-E-
AZAM.

Sample and Sampling Technique

Sample is the sub group of the population from which researcher generalize their study.
Through L.R Gay method sample must be collected.7% of population must be taken by taking help
from the L.R Gay table.340 is the sample size. Undergraduate students must be taken. 4 universities
must be taken to collect final data PMAS-AAUR, NUML, ISLAMIC and Quaid-e-Azam.

Research Design and Instrument

Quantitative techniques were used in this research. A self-developed questionnaire was used
to find out the role of Information and Communication Technology in the motivation. The
questionnaire was developed by researcher with the help of supervisor. After pilot study, reliability
of the questionnaire was determined. Again it was checked by two experts for its finalization for
pilot testing.

Pilot Testing, Validity and Reliability

The aims of pre-testing were to assess that whether the questionnaire built for study is easily
understood by the respondents are not and to assess the technical functioning of the questionnaire. 2
Universities Federal Urdu University and Fatima Jinnah Woman University must be taken for the
purpose of pilot testing.30 questionnaires must be filled from the students randomly. After
obtaining results from pretesting the original questionnaire and interview was finalized with the
help of Supervisor and necessary amendments were made. Validity of the instrument was essential
in the study as it certifies that inferences established on the collected data were precise and
meaningful (Mugenda and Mugenda,2003). Validity of the instrument is measured through
experts.3 experts can check the validity of the questionnaire after that questionnaire is finalized.
Reliability is the degree to which a research gives same results when it is conducted after some
time. Reliability of the questionnaire is measured through the SPSS. Research Instruments
Reliabilities which contained No of item were selected and value of Cron bach alpha is
measured.0.753 is the cron bach alpha value.

DATA COLLECTION AND ANALYSIS

Data collection process was commenced on 15 February 2018 and completed on 15 March
2018. The researchers personally visited the target sample. Before the distributing of questionnaires,
purpose of the study was explained to the respondents and they were asked to respond freely
without any hesitation. Then questionnaires were delivered to respondents and 100% response rate
was achieved due to follow up study. Raw data was collected, classified, tabulated, analyzed and
interpreted through descriptive statistics i.e., mean, standard deviation.

RESULTS

The study was descriptive and quantitative that was planned to investigate the role of
information and communication technology in the motivation of the University students in the
Public universities of Rawalpindi city. Self-developed structured questionnaires were used for
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gathering information from the respondents. After collection of data, it was properly organized,
classified, tabulated and analysis through descriptive statistics i.e., mean, standard deviation.

Table Nel
Gender of Respondents
S.No Gender Frequency Percent
1 Male 170 50
2 Female 170 50
Total 340 100

From the above frequency table, it was getting informed that the total number of respondents
which selected as a usable sample was 340. From this sample size, the 170 numbers of respondents
were male and 170 were female. The total percentage is 50% and 50 % of males and females
respectively.

Table Ne2
Statements Ne/
Sr. # Statement X2 cal D.f | Sig. Value | X%tab

1 | ICT makes course more interesting and lively. | 563.353 4 .000 9.49
ICT helps student to complete a piece of work

2 | that sometimes would be difficult to complete | 320.447 4 .000 9.49
without it.

3 _Students pay more attention when lessons 413576 4 000 9.49
involve the use of ICT.

4 | Using ICT makes topics visually attractive. 721.912 4 .000 9.49

5 By using _ICTs student_ can work longer 416.088 4 000 9.49
without losing concentration.

The statement No 1 ICT makes course more interesting and lively calculated chi-square value
is 563.353 at 0.000 level of significance. Degree of freedom is 4. Tabulated chi-square value is
9.49 at the 0.05 level of significance. The measured value is greater than tabulated value hence, the
statement is accepted.

The statement No 2 ICT helps student to complete a piece of work that sometimes would be
difficult to complete without it calculated chi-square value is 320.447 at 0.000 level of significance,
degree of freedom 4 is greater than the tabulated chi-square value is 9.49 at 0.05 level of
significance; the measured value is greater than tabulated value hence, the statement is accepted.

The statement No 3 Students pay more attention when lessons involve the use of ICT
calculated chi-square value is 413.576 at 0.000 level of significance, degree of freedom 4 is greater
than the Tabulated chi-square value of 9.49 at 0.05 level of significance; The measured value is
greater than tabulated value hence, the statement is accepted.

The statement No 4 Using ICT makes topics visually attractive calculated chi-square value is
721.912 at 0.000 level of significance, degree of freedom 4 is greater than the Tabulated chi-square
value of 9.49 at 0.05 level of significance; the measured value is greater than tabulated value hence,
the statement is accepted.

The statement No 5 By using ICTs student can work longer without losing concentration
calculated chi-square value is 416.088 at 0.000 level of significance, degree of freedom 4 is greater
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than the Tabulated chi-square value of 9.49 at 0.05 level of significance; The measured value is
greater than tabulated value hence, the statement is accepted.

Table Ne3
Statements N2
Sr. # Statement X?cal | D.f | Sig. Value | X?tab
1 | Working with ICT is a fun for the students. 444324 4 .000 9.49
9 ICT helps students to explore learning 426.000 4 000 9.49
resources.
3 ICT is helpful in motivating students. 692.971 4 .000 9.49
4 ICT can enhance student’s participation and 463.706 4 000 9.49
feedback to teachers.
5 ICT help to generate a pleasant atmosphere in 505.118 4 000 9.49
the classroom.

The statement No 1 Working with ICT is a fun for the student’s calculated chi-square value is
444.324 at 0.000 level of significance, degree of freedom 4 is greater than the Tabulated chi-square
value of 5.991 at 0.05 level of significance; tabulated value is smaller than the calculated value
hence, the statement is accepted.

The statement No 2 ICT helps students to explore learning resources calculated chi-square
value is 426.000 at 0.000 level of significance, degree of freedom 4 is greater than the Tabulated
chi-square value of 5.991 at 0.05 level of significance; the measured value is greater than tabulated
value The measured value is greater than tabulated value hence, the statement is accepted.

The statement No 3 ICT is helpful in motivating students calculated chi-square value is
692.971 at 0.000 level of significance, degree of freedom 4 is greater than the Tabulated chi-square
value of 5.991 at 0.05 level of significance; The measured value is greater than tabulated value
hence, the statement is accepted.

The statement No 4 ICT can enhance student’s participation and feedback to teachers
calculated chi-square value is 463.706 at 0.000 level of significance, degree of freedom 4 is greater
than the Tabulated chi-square value of 5.991 at 0.05 level of significance; The measured value is
greater than tabulated value hence, the statement is accepted.

The statement No 5ICT help to generate a pleasant atmosphere in the classroom calculated
chi-square value is 505.118 at 0.000 level of significance, degree of freedom 4 is greater than the
Tabulated chi-square value of 5.991 at 0.05 level of significance; The measured value is greater
than tabulated value hence, the statement is accepted.

Table Ne3
Statements Ne3

Sr. 2 .

4 Statement X“cal D.f | Sig. Value %2 tab

1 | The use of ICT improves student’s grades. 695.735 4 .000 9.49

5 The use of ICT enhances quality of 330.000 4 000 9.49
education.

3 ICT prowdes students freedom of 711.265 4 000 9.49
expression.

4 The use of ICT develops more interest 482 912 4 000 9.49
among the students.

5 ICT _prowdes quick and easy access to 513.265 4 000 9.49
materials needed by students.
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The statement No 1 The use of ICT improves student’s grades calculated chi-square value is
695.735 at 0.000 level of significance, degree of freedom 4 is greater than the Tabulated chi-square
value of 5.991 at 0.05 level of significance; The measured value is greater than tabulated value
hence, the statement is accepted.

The statement No 2 The use of ICT enhances quality of education calculated chi-square value
is 330.00 at 0.000 level of significance, degree of freedom 4 is greater than the Tabulated chi-square
value of 5.991 at 0.05 level of significance; The measured value is greater than tabulated value
hence, the statement is accepted.

The statement No 3 ICT provides students freedom of expression calculated chi-square value
is 711.265 at 0.000 level of significance, degree of freedom 4 is greater than the Tabulated chi-
square value of 5.991 at 0.05 level of significance; The measured value is greater than tabulated
value hence, the statement is accepted.

The statement No 4 The use of ICT develops more interest among the students calculated chi-
square value is 482.912 at 0.000 level of significance, degree of freedom 4 is greater than the
Tabulated chi-square value of 5.991 at 0.05 level of significance; The measured value is greater
than tabulated value hence, the statement is accepted.

The statement No5 ICT provides quick and easy access to materials needed by students
calculated chi-square value is 513.265 at 0.000 level of significance, degree of freedom 4 is greater
than the Tabulated chi-square value of 5.991 at 0.05 level of significance; The measured value is
greater than tabulated value hence, the statement is accepted.

DISCUSSIONS

The present research is based on the role of ICT in the motivation of the students. A self-
develop questionnaire was used for gathering the information from the respondents. ICT and related
technologies enhance student’s participation and feedback and according to student’s point of view
these are helpful for them. Swan et al. (2005) reported that student feel using mobile devices makes
learning fun and made schoolwork interesting. This study supports my current study. Technology
improves motivation, engagement and interest. It develops more understanding of the subject.

Kok 2007 conducted study on topic “Impact of ICT on the teaching and learning” also
supports current study. ICTs is became increasingly used in every aspect of life (work, learning,
leisure, and health). ICTs are excellent tools for information processing. There is a need that new
generation must have knowledge of the ICTs and related technologies. It was concluded through
present research that the use of technology improves student’s interest and learning.

Nazu Shauke nova 2016 stated that ICTs are helpful for the students so it must be used in the
studies. Most of the people say that technology must be used in the learning process because
learning improves by the use of technology. We are living in the know ledged society.
Communication can be done easily in the present society. Learning must be fun and teacher must be
facilitator. Students can easily take help from social Medias and different types of learning
software’s are also present. People take help from them. Complex tasks can be easily done through
this. Students who are taught through ICTs and related technology are more motivated and they take
more interest in the learning process as compare to the students who are not taught through the
ICTs. Most of the peoples have access to the modern technology and they think that ICTs and
modern technology is essential for their future.

CONCLUSION

The major conclusion of this research is that usage of ICT is very essential to improve the
educational efficiency of students. Results show that ICT can helpful to produce the productive
knowledge of students related to their studies. Findings suggest that more the usage of ICT in
education sector will increase the results and efficiency of students. Students were agreeing that
ICT provides vast knowledge to students through internet and digital libraries, so it can helpful to
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enhance the educational efficiency at local, regional and national level. After analyzing all the
results, we conclude that ICT brings a positive impact on the Public-sector Universities of Pakistan.

RECOMMENDATIONS

1. Reasonably skilled persons may be hired. Monetary and technical support should be provided
to universities.

2. Computer labs should be updated. E-based assignments should be preferred instead of paper-
based assignments.

3. Do it yourself attitude should be developed among the learners. Master teachers may be
trained for applying ICTs. Course contents should be redesigned to acquire more benefits
from ICTs. At least one computer with internet access and an LCD projector should be
provided in every class.

4. More ICT-related courses should be offered for teachers and learners. Every ICT-related
course should be practice-oriented.
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POJIb TH®OPMAILIMHO-KOMYHIKAIIMHUX TEXHOJIOI'TA Yy
MOTHUBYBAHHI CTYAEHTIB CTAPIIUX KYPCIB 10 HABUYAHHSA Y JEP KABHUX
YHIBEPCUTETAX MICTA PABAJIIIIHAI

[IpoTsiroMm ocCTaHHIX AEKUIBKOX POKiB iH(OpMaIiifHi Ta KOMYHIKaliiHI TEXHOJ]OTril cTaim
MOCTIfHO BUKOPUCTOBYBATHCS B OCBITI, OCOOJIMBO B ILIKOJIaX, KOJIE/PKAX Ta yHIBepcUTeTax. B emoxy
rio0aini3anii TEXHOJIOTis BIJIMBA€E MPAKTUYHO Ha BCl aCMEKTH XKUTTA. MeTOr0 HaIoro JTOCIiIKEeHHS
€ BUBYEHHs poii iH(popMauiiiHo-koMyHiKaniiHux TexHonorii (IKT) y moTuBamii cTyAeHTIB
yHiBepcuteTy. OCHOBHUMU 3aBJIaHHSAMU JOCITIIKEHHSI Oy OLlIHKa MOTHMBALIHHUX OCOOIMBOCTEN
iHpopMaLlIMHUX Ta KOMYHIKalIMHUX TEXHOJIOTiM, CcHpuiiMaHuX cTyaeHTamu. HesanexHoro
3MiHHOO JociikeHHs Oynu IKT, a 3anexHoro 3MiHHOIO — MOTHBALlIS CTYAEHTIB. J{is 300py 1aHuX
y AOCHiKEHH1 OyJla BUKOPUCTaHA aHKeTa. THI JOCHIIKEHHS — OTJISI0BE OMUCOBE JOCIIIKEHHSI.
O6csar Bubipku B 340 cryneHTtiB OakanaBpiB OyB OOpaHHiA 3a JOTOMOTOIO MPOCTOI BHIAJAKOBOT
BUOIpKU. 3HAUEHHS OINHCOBUX CTaTHCTUK, CTaHJApPTHE BIAXWJIEHHS, 4YacToTa 1 BIJCOTOK Oynu
BUKOPHUCTAaHI B JIOCHIDKEHHI. J[s cTaTHCTUYHOrO aHamizy naHuxX 3a jgomomoror SPSS Gyro
BUKOPHUCTAaHO KBAJpaTHUH KpUTEpill i1 CTAaTMCTUYHOI CTAaTUCTHKH. Pe3ynbTaTé JOCHiKEeHHS
noka3ytoTs, o IKT BruiMBae Ha MOTHBaLiIO CTYJCHTIB Ta MOKpAIy€e IXHE HaBYaHHSA; 30epeKeHHS
3HaHb Ta po3yMiHHs. IKT Mosxe BUpiUTH pobsieMu CTYJEHTIB Ta MOTHUBYBATH iX.

Kuirouosi ciaoBa: IKT, moTusariiss, Motusatiiiai ocoonusocTi IKT.

Xammu 3. @, laxap M. A., lllapud A.

PMAS-Arid Agriculture University Rawalpindi, Papaanunam, [lakucran

POJIb HNH®D®OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
MOTHUBUPOBKE CTYIAEHTOB CTAPIHIUX KYPCOB K OBYYEHHUIO B
TOCYJAPCTBEHHBIX YHUBEPCUTETAX I'OPOJIA PABAJIIIUHAN

B Teuenue IIOCIICAHUX HECKOJIBKUX JIET I/IH(l)OpMaHI/IOHHBIC N KOMMYHHUKAIITHOHHBIC
TEXHOJIOTUH CTalli MOCTOSHHO HMCIIOh30BaThCsl B 00pa3oBaHUM, 0COOEHHO B IIKOJIAX, KOJUIEKaX U
YHUBCPCUTCTAX. B £)1(0).4% FJI063.JII/I33.I_II/II/I TCXHOJIOTUSA BJIMACT MPAKTUYCCKU HA BCC ACIICKTHI JXU3HMU.
Llenpi0 JAHHOTO WCCIICAOBAHUS SBISETCA M3yUYEHHUE POJH WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
texnonoruit (MKT) B motuBaruu crygaeHToB yHuBepcutera. OCHOBHBIMH 3a/1a4aMU UCCIICIOBAHMS
ObUTM OILIEHKa MOTHMBAIIMOHHBIX OCOOEHHOCTEH HH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, BOCIPUHMMAEMBIX CTyleHTaMHu. He3aBucHMOW TepeMEeHHON WCCleNoBaHUs ObUIH
UKT, a 3aBucuMoil mepeMEeHHOW — MOTHBAIUs CTYIEHTOB. JlJis cOopa JaHHBIX B WCCICAOBAHUH
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ObUTa WMCMOJBb30BaHA aHKeTa. THUI HWCCIEOBAaHHS — CMOTPOBOE OMHUCATEIHLHOE HCCIIECIOBAHHUE.
O6bem BbIOOpKH B 340 cTyaeHTOB OakaiiaBpoB ObLT M30paH C MOMOIIBIO TPOCTOM CIydaiHOU
BBIOOPKHU. 3HAYCHHE ONMMCATEIBHBIX CTATUCTUK, CTAHIAPTHOE OTKIOHCHHE, YacTOTa M IPOIICHT
OBUTH HCITOJIb30BAHBI B MCCIENOBAHUU. {1 CTATUCTUYECKOTO aHAJIM3a JAHHBIX C momomsio SPSS
ObUIO HCIIONIB30BAHO KBAAPATHBIA KPUTEPUN JUIS CTAaTUCTUYECKOW CTAaTUCTUKU. Pe3ynbTarhbl
uccienoBanus MnokasbiBaor, uro MKT Biuser Ha MOTHBAIMIO CTYACHTOB M YIY4YIIAeT HX
oOyueHusi; coxpaHeHue 3HaHuil u noHumanus. MKT moxer pemuts mpoOieMbl CTYJEHTOB H
MOTHBHUPOBATH HX.
KnwueBsble ciioBa: KT, motuBanus, MotuBaiuonuesie ocooennoctu MKT.
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BEF-OPIEHTOBAHE IH®OPMAI[IHHO-OCBITHE CEPEJOBHIIE
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DOI: 10.14308/ite000671

Y cmammi npedocmasneno mooenv iHGoOpMayitiHo-0c8iMHb020 cepedosuwa  3axiady
3a2anbHOI cepeOnboi ocsimu — cucmemu, sIKA CKIA0AEMbC 3 CYKYNHOCMI niocucmem (0C8IMHIx
pecypcis), AKi 3HAX00AMbCA 8 YMO8AX IHHOPMAYIUHO20 OOMIHY MINC YYACHUKAMU OCBIMHLO20
npoyecy Ha OCHOBI CY4acHUX 8eO-opicHmosanux mexuonocit. Ocnogne micye 8 Mooeni 8i08e0eHO
LCMS MOODLE six «mouyi docmyny» 00 3HaHb 3000ysauis ocgimu. Bionogiono 0o npogedenozo
amanizy cucmem YNpaeniHHA HABUAHHAM ) HAYKOBUX 0JCepenax MOJNCHA 3A3HAYUMU, WO 8 YCix
PO32NAHYMUX ~ CUCEMAX Op2aHi308aHO O00CMYNn 00 HABYANbHUX Mamepianie, 3a0e3nedyeno
83AEMOOII0 MIdIC yuumenem ma yuHem, mecmyeanHs ma ogopmienHs 38imuocmi. bezxowmogne
BUKOPUCMAHHS, MOJICIUBICIb  000ABAHHA HOBUX (DYHKYIOHAILHUX MOJNCIUBOCMEU BKA3YVE HA
nepcnexmusnicms guxopucmanuas LCMS MOODLE 6 3aknadax 3a2anbHoi cepedHboi oceimu.
Posenanymo  inwi Komnomenmu cucmemu: cucmemy eieKmpOHHUX NOpmeoaio, CMOPIHKU 8
COYIanbHUX Mepedrcax, 3acodbu KOMYHIKayii (mMeceHOxcepu), caumu 3axKnady oceimu, PauoHHO2O0
ynpaeninusa oceimu, Minicmepcmea oceimu i Hayku Ykpainu, Manoi akademii Hayk, Y4HIBCbKUX
npeoMemHux oNiMniao, KoHKypcie mowo. Mooenv ingpopmayitino-0c8imHb020 cepedosua 3axkiady
3a2aNbHOI cepedHboi ocgimu Modice Oymu MoOUpIiKo8ana, Wo BUKIUKAHO NOCMIUHUMU 3MIHAMU 8
iHopmayitinomy cycninbcmeai i menoenyiamu eukopucmants IKT.

Knwuoei cnosa: inghopmayitino-ocsimne cepedosuwje; 3aKna 3a2anibHoi cepeonvoi oceimu,
IKT, cucmema ynpasninns nasuanuam, LCMS MOODLE; cucmema enekmporHux nopmahoiio.

Beryn

CyuacHuii OCBITHIH mporec 0e3 BUKOpuUCTaHHs I[HTepHeT HemoxiauBO ysBUTH. [lopsa i3
TpaauLIHHUMU MeToJaMH, 3acobamu 1 (GopmMamMu BUMTENl B 3aKJIaJaX OCBITH BHUKOPUCTOBYIOTH
TEXHOJIOT1i Ta METOJMKH 3 BUKOpUCTaHHIM [HTepHeT Ta BignosigHoro I13.

[ToTpeba y crtBopeHHi iH(popmaliiiHo-ocBiTHROTO cepenopuina (IOC) 3akmaniB 3araabHOT
cepennboi ocBith (33CO) BUHUKIA 3 TOYATKOM BUKOpUcTaHHA [HTepHeT. 3 mouatky XXI cromitrs
nutaHHs ~ ¢gopmyBanHs [OC mpuBepranmo yBary Takux HaykosIiB, sk B. lO. buxos,
L. I1. BopotHukosa, . B. I'anera, H. A. I'yabko, 1. I'. 3axaposa, JI. A. Kapramosa, H. I. Kinoxkap,
B. M. Kyxapenko, A. ®. Manako, H.B. Mop3ze, JI. ®. [lanuenko, C. O. Cemepikos,
O. B. CniiBakoBCHKUH.

AKTyalbHUM € TIONIYK NUISAXIB IyiecripsMoBaHoro ¢opmyBaHHs 1 po3Butky IOC 3akmamy
OCBITH, MTOKJIMKAHOTO 3a0€3MEUNTH:

® JIOCTYH /0 OCBITM 3 BUKOPHUCTAaHHSIM THX CaMHUX TEXHOJIOTIH, sIKi 3/100yBadi OCBITH
3aCTOCOBYIOTH JUISl CIIUIKYBAHHS 1 JISTTBHOCTI 11032 3aKJIaJIOM OCBITH;

e HOBHX (OPM B3a€MOJIIi MK yYaCHUKAaMHU OCBITHBOT'O TIPOIIECY;

e peaJbHY MOXIIMBICTH BHUPIIIMTU 3a7ady BpaxyBaHHS IHAMBIIYaJbHUX OCOOIMBOCTEH
3100yBaviB OCBITH.

OcHoBHOW0 (yHKIEO 1HGOPMALIHHOTO CEepeoBUINa 3aKiaay OCBITH gocihigHuku [14]
BBAXAIOTh OpraHizaliro OOMiHy JaHUMH MDK yCiMa y4aCHHUKaMH OCBITHHOTO HpOIECY: YYHSMH,
OaTbKaMM, YYUTEISIMU W anMiHicTpamiero. [Hbopmariiine cepenoBuine Oyae SKICHUM, SKIIO €

Bopoxout A. B.
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opraizaniifHa CTpyKTypa, IHTEIrpOBaHICTh J0 PECypciB AJs 3a0e3MeueHHs] HaBYAIBHOTO IMPOLECY,
JUTSI IIATPUMKH BUKOPUCTOBYIOTHCSI BE0O-OpIEHTOBAHI TEXHOJIOTI.

Crnupatounce Ha gociimxenns [15, 16], me mpoBeneHo aHami3 6araTboX aBTOPIB MOHSTTS
iH(OpMaIIHHOTO OCBITHBOTO CEpeNoBHINA, CHOPMYEMO HOTO BHU3HAYCHHS — II€ CHCTEMa, sKa
CKJIAJAa€ThCsl 3 CYKYNHOCTI TmiAcucTeM (OCBITHIX pecypciB), SKi 3HAaXOAATHCA B YMOBax
iHopmariiHOro 0oO0MiHY MIDK Yy4YaCHHKaMH OCBITHBOTO IIPOIIECY Ha OCHOBI CyYacHHX BeO-
OpIEHTOBAHHUX TEXHOJIOTIH.

Hocnignuk [17] crtBepmkye, mo iHdopmaliiiiHa cucTema, sika, 3 OJHOTro OOKy, Hamae
HEOOXiHI aKTyaJlbHi, BaJi/JHi, HECYNEpewIWBi 1 MOBHI BIJOMOCTI, 3 I1HIIOrO OOKYy, BHCTYyMae
HEOOX1THUM IHCTPYMEHTOM JisSJIbHOCTI YYaCHUKIB OCBITHBOTO MPOIECY Ta MOXKE OyTH PO3IIISTHYTa
SK IHCTPYMEHT YIPaBJIiHHS HUM.

Posutok IKT BrummayB Ha modyaoBy IOC 33CO 3 mosiBO0 HOBHUX 3aC00iB /JIs1 HABYAHHS Ta
KOMyHiKaIii. BipoBa/pkeHHsI cHCTeM yINpaBIliHHS HABYaHHSM B OCBITHIHM IpoIiec, BUKOPUCTAHHS
COLIIaIbHUX MEpeX, MeCeHDKepiB aK HoBUX KoMIOHEHTIB [OC He pO3MIsiHYTO B HAayKOBUX
IDKeperax.

Metoro crarti € moOymoBa Mojeli BeO-Opi€eHTOBAaHOTO 1H(POPMALIHO-OCBITHHOTO
CepeIOBHINA 3aKIA/IB 3arajlbHOI CepeIHbOI OCBITH; ONMUC KOMIIOHEHTIB, 30KpeMa BHOIp CHCTEMH
yIpaBIiHHS HAaBYaHHS.

Bubip cucremMu ynpasiiHHS HABYaHHS /I 3aKJIay 3arajibHoi cepelHbOI 0CBITH

YHpoBaKeHHSI €JIEKTPOHHOTO HABYAIBHOTO CEpPEIOBHUINA HA OCHOBI CHCTEMH YIPABIIHHS
HaBYaJIbHUM BMICTOM € BKJIMBUM JJIs opraHizaiii BeO-opienToBanoro I0C 33CO.

VY HayKkoBill jiTepaTypi CKIaJHO 3HAWTH KiacHQikaiii CHCTeM yIpaBIliHHSA, IPOTE€ B XOJi
JOCIHiKeHHs aBTopoM [1] Oyno onurcano 4 kputepii kinacudikarii:

1) 3a oOnactio 3acrocyBaHHs (moprtand, Omord, Qopymu, 0a3W 3HaHb, MarasuHH,
HaBYaHHA);

2) 3a croco0OM MOUIMPEHHS (MIPOMpPiETAPHI, BUTBHO MOLIMPIOBaHi);

3) 3a piBHEM CKJIQIHOCTI (IPOCTi, 1a0JIOHHI, MpodeciiiHi, yHIBEpCcallbHi);

4) 3a crnocobom poOoTH (reHepallisi CTOPIHOK 3a 3alUTOM, TeHEpAllisi CTOPIHOK i 4ac
penaryBaHHsl, 3MIIIAHUHN THTI).

JlocnigHuKoM [2] Ha3BaHO OCHOBHI TPYIIM CUCTEM YTIPaBIIiHHS HaBUAHHS:

— cucTeMH ympaBimiHHsA Bmictom caiity (Content Management Systems — CMS) —
CTBOPEHHS KaTaJIOriB IpadiuHuX, 3BYKOBHX, ayJ110-, BZIe0-, TEKCTOBUX Ta 1HIIHUX;

— cucrtemu ynpaniinHs HaBuaHHsM (Learning Management Systems — LMS) — nananus
MOJJIMBOCTEH peecTpalii Ta KOHTPOJIO JOCTYIYy KOPHCTYBayiB JI0 CHCTEMH 1
HaBYAIBHOTO KOHTEHTY; CKJIQJIaHHS 3BITHOCTI Ta YIPABIIiHHSI HABYAJIbHUMH PECYPCaMH,

— cHcTeMHM ynpaBiiHHA HaB4yadbHUM BMicToM (Learning Content Management Systems —
LCMS) — ynpaBitiHHS 3MiCTOM HaBYaHHS, 30pIEHTOBaHI Ha pO3POOHHKIB KOHTEHTA;

— aBTOpchKi mporpamui npoayktu (Authoring Packages) — po3poOGiieHHS HaBYaJIBLHOTO
KOHTEHTY Ha OCHOBI BI3yaJIbHOTO IIPOrpaMyBaHHS.

Ha ocnoBi nocmijkens [3; 4; 5] npenctaBUMO OCHOBHI (DYHKIIIOHAJIbHI MOKJIMBOCTI, SIKi
noBUHHI 3a6e3neuyBaTH cydacHi CYH:

—  aJanToBaHICTh AJI1 MOOITBHUX MIPUCTPOIB;

— 3a0e3neyeHHs 10CTyNYy;

— 3a0e3neyeHHs 3pyYHHX 3ac00iB aIMiHICTpYBaHHS;

— 3PYYHICTh BUKOPHCTAHHS;

— 1HTerparisi CHCTEMH 3 pI3HOMaHITHUMHU 1H(POPMaLIHHUMH CUCTEMaMHU;

—  Kpoc-TIaTdhOpPMHICTh CUCTEMHU;

— MacmTabOBaHICTh 1 PO3IIUPIOBAHICTE;

—  MOJYJIbHICTB;

—  MYJIbTUMEIINHICTB;

— HaJaHHI 3ac001B KOMYHIKAIIi1 M’ KOPUCTYBauyaMu KypcCy;
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— HaOIWHICTB;

— HasBHICTB 3aC00iB pO3pOOKH HABYAIHHOTO KOHTECHTY;
— HasBHICTb YKpPaTHCHKOI JIOKaTi3aIlii;

— MEepCIEeKTHBHU PO3BUTKY IIATHOPMU;

— cucTeMa MepeBipKy 3HaAHb;

—  CTaOlJBHICTH;

— (dopmyBaHHS 3BITIB.

IIpu BubGopi CYH HeoOXimHO BpaxyBaTH OCOOJMBOCTI IMCHXOJIOIO-TIEIArOTiYHOTO BILIUBY
HaBuaHHs B [HTepHET Ha 3100yBaviB ocBiTH [5].

BcranoButu touny kinbkicth CYH Ha maHMii MOMEHT TOYHO HE MOJKIIMBO, MPOTE OTJIAA i
aHaJi3 CUCTEM NPHUBEPTAE yBary O0araTbOX HAYKOBIIB. Po3ristHeMo numie Aesiki 3 JAOCHiIKeHb. Y
crarti [6] mpeacraBneno CYH 3 ypaxyBanHsM 0a30B0i (PYHKI[IOHAJIBHOCTI Ta IPOBEACHO
xapakTepucTuky cucreM ympasimiaHS (Schoology Edmodo, iSpring, Studyboard, Blackboard,
Learner Nation, NEO LMS).

HocmigaukoM [4] TakoX HPOBEACHO OIS Ta MOPIBHAHHS OCHOBHUX (DYHKITIOHAIBHUX
MOAYNIB cucTeM ympaBiiHHA KoHTeHToM Moodle, Claronline, ATutor, SharePointLMS,
Live@EDU, eFront Takux, sk aMiHICTPYBaHHS CHCTEMH, JOCTYIl JO HABYAILHUX MaTepiais,
3acobu J1st 3abe3neueHH sl KOMYHIKAIlil MK y4aCHUKaMHU MPOLIeCy HaBYaHHS TOLIO.

Y pobori [7] nocmimkeno wmoxmmBocti cucrteM Claroline, Adobe Connect Training,
WebTutor, Blackboard Learning System, ITpomereii, Microsoft Learning Gateway, MOODLE.

VY crarti [8] mpoBeneHo orinsa (QyHKIIOHATBHUX MOXIMBOCTEH, PO3IIISIHYTO MepeBaru i
HEOJIKY, HalaHO pekoMeHaanii s Bubopy Takux cucreM sik IBM Lotus Learning Management
System, IBM Lotus Workplace Collaborative Learning, WebCT Campus Edition, WebCT Vista
3.0, BlackBoard, Ilpometeit, Moodle, eLearning 3000, WebTutor, Adobe Connect Training,
BipryansHuii YHiBepcurer.

Y BHCHOBKax 10 JOCHiKeHHS [5] 3a3HaueHo, mo OutewiicTs 3 po3risgHytux CYH
(MOODLE, Claroline, Dokeos Community Edition, Docebo, ATutor, Blackboard Learn, Sakai,
Saba Learning@Work) MaroTh gocTaTHI MOXJIMBOCTI JIJIsi opraHizaimii e€(eKTHBHOTO HaBYaHHS,
IIPOTE BUSIBIICHO, II0 B AEAKHMX 3 HUX BIJICYTHS JIoKamizauis iHTepdeiicy. o crocyerscss BubGOpy
CVYH, To ans opranizamii HaBYaHHS 3akjJady OCBITHM Halkpamie MoxHa oOpatu MOODLE,
Claroline, Blackboard Learn abo Sakai.

Jocnigauk [9] yBakae BUKOpUCTAaHHS crcTeMu eFront mepcreKTHBHUM, OCKITBKH IS CHCTEMa
MICTUTh HEOOXiJHI IHCTPYMEHTH Jii CTBOPEHHS HABUAIbHOTO KOHTEHTY Ta KOHTPOJO 3HaHb,
NepeBeplIye aHaJIOTU 3a (PYHKIIOHAIbHUMHU OKa3HUKAMU 1 € BIAKPUTOIO.

Ha ocnoBi ananizy icHytounx cucrem LMS\LCMS [10] nHa3zBaHO HacTymHI HaWOiIbII
nonyssipHi cuctemu: ATutor, Claroline LMS, Dokeos, eFront, ILIAS, Moodle, OLAT, Open Elms,
OpenACS, Sakai, TrainingWare Class, WebTutor. JlocniaHUK pEKOMEHIYye OOHMpAaTH CUCTEMY
VIPaBIIiHHS KOHTCHTOM 3a MPHUHIMIIOM Open SOource, OCKUIbKH e JTa€ 3MOTY 3HHU3HMTH BUTPATH i
HaJa€ MOXKIUBICTh (paxiBISAM 3aKjajiiB OCBITH CaMOCTIMHO PO3BUBATH CHCTEMY, alaliTyBaTH ii 10
3MiH HaBYAJIHHOTO TPOIIECY.

TakuM yMHOM, BIAMOBITHO 0 MPOBEASHOTO aHAI3y JKeped MOKHA 3a3HAYHTH, 110 B YCiX
PO3TIITHYTHX CHUCTEMax YIPaBIIiHHS HaBYAITHHHUM KOHTEHTOM OPTaHi30BaHO JOCTYI J0 HaBYAITBHHX
MaTepianiB, 3a0e3MeueH0 B3a€MOJII0 MK YUUTENeM Ta YYHEM, € MOXJIHMBICTh TECTYBaHHS Ta
odopmiienHs 3BiTHOCTI. [IpoBeneHuit aHali3 BHUKJIMKAE CYNEPEYHOCTI I0AO0 BUOOPY €IMHOT
CUCTeMH, OCKUIbKM KOXXKHAa Mae€ TmepeBaru Ta Hemoniku. PuHok CMS cTpiMKO pO3BHUBAETHCS.
Buxopucranass LCMS € mNepcneKTHBHUM OCKUTBKH € IIBHJIKHM 1HCTPYMEHTOM (opMyBaHHS
KOHTGHTY 1 BIJICTE)KEHHS pe3y/lbTaTiB HaBuyaHHSA. B Oyab-ikoMy BHMagKy, po3poOka i
BUKOpHUCTaHHs Takoi kKutbkocTi CYH 1 B ramy3i OCBITH, 1 y NMPUBATHOMY CEKTOPi CBIIYUTH IPO
MOMYJISIPHICTh HABYAHHS JIFO/ICH PI3HOTO BIKY.

LCMS  (cucrema  ympaBiiHHA  HaBuajdbHUM  koHTeHToM) MOODLE  ycmimHO
BUKOPUCTOBY€EThCS y Oinbi, HbK 200 kpaiHax cBiry Ta Outbmi, HibXK 40 000 opranizamisx. IIpo
edexkTuBHICTh HaB4YaHHS 3a gonomororo MOODLE cBimunTh crathcTuka ii BUKOPUCTAHHS — Ha
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oinilinomy caiiti 3apeectpoBano 124 057 970 xopucryBauiB. Lls cydacHa cuctema ympaBiiHHS
HaBYaHHSAM HaIlpaBjieHa HAa (OPMYBaHHs B3a€EMOJIIi MK yUUTENIEM Ta yUYHEM.
Cepen iHIIOTO TIEpe10aveHO:

— BHUJady 3aBAaHb 300yBayaM OCBITH Ta iX OLIHIOBAHHS;

— 3aBaHTaXeHHS (aillliB y BUTIISI MUCBMOBUX BiAMOBIIEH;

— OHJIAMH-TECTyBaHHS 3 OAHKOM pI3HUX THIIIB TECTOBUX 3aBJIaHb;

— PpO3MilIEHHS 1 JOCTYNHICTh 10 PI3HOMAHITHUX THIIIB PECYpCiB, CHPSIMOBaHHMX Ha

HOKpAIlaHHS 3aCBOEHHSI HABYAJIbHOI'O MaTepiaiy;

— MOXJIMBICTh KOMYHIKaIii M) Yy4HSIMHU Ta BUUTeNIEeM y hopMi GOpyMiB 1 MOBIZJOMIICHB;

—  pi3Hi crtocoOu 3apaxyBaHHS Ha Kypc/auciuIuiiny Kypey [11].

BuxopucTtanHs iHHOBallIHHUX TEXHOJIOTIH, HA OCHOBI SKHX Yy 3aKJaJii OCBITH CTBOPIOETHCS
€JICKTPOHHE HaBUYaJIbHE CEPEJOBUIIE, [€ Yy4YHI MOXKYTh OTpPUMAaTH JOCTYN JO HaBYaIbHHUX
MmarepianiB 'y Oynp-skuii yac Ta B Oyap-SIKOMY MICIli, POOMTH HaBYAIBHUN MpOIEeC OUIbII
IpUBAOJIMBUM, IEMOKPATHUHUM, KOM(MOPTHUM, TaKUM, 110 CTUMYJIOBaTUME YUHIB JI0 CAaMOOCBITH
Ta HaBYaHHSI IPOTATOM YChOro )uTTs [12].

Jlo mepeBar 3acTOCYBaHHS HAyKOBIII TaKOX BIJHOCATH €KOHOMIIO KOIITIB Ha MPHIO0aHHS
MPOrPaMHOTO 3a0e3MeUYeHHS; JOCTYIHICTh JI0 PECYPCiB HE3aJeKHO BiJl MICIS 3HAXOKCHHS,
OTepaliifHol CUCTEMU, BHJIIB KOMIT FOTEPHOI TEXHIKH; 30UIbIIEHHS MOXJIUBOCTEH I OpraHizarlii
CHUTBHOI pOOOTH 1 Pi3HOMAHITHOI KOMYHIKAIIil; 3MEHIICHHS Tpo0sieM 30epiraHHs i pe3epBHOTO
KomiroBaHHs qanux[13].

CrtBopeHo nomatku Juist onepamiiaux cucteM Android Ta 10S, 32 TOIOMOTOIO SIKHX MOYHA
npamtoBatd 3 MOODLE 3i cBoro MoOunbHOro mnpuctporo (cmaptdoHy uM IutaHmerty). s
BCTAaHOBJICHHSI JIOJIaTKy Tpeba yBiTH 3 MoOiunbHOTO mpucTporo B Google Play (Android) a6o B
AppStore (Apple 10S), B panky nomyky BBectdé MOODLE Mobile Ta 3HaiiTHM 1 BCTaHOBUTH
BIANMOBIAHMM JonaTok. [licns 3amycky monaTtky BBecTH ajpecy caidty 30 Ta BIacHUM JIOTIH 1
apoJb.

Cuctema POODLE BCTaHOBIIOETBCS JTOKAJIBHO 1 Ja€ MOKJIMBICTh OpPraHi3yBaTH HaBYaHHS B
3aKJIaJax OCBITH, JI€ HU3bKa IIBHJKICTh MiJKIIOYEHHS A0 [HTepHeT. YuHI MOXYThb BUBYATH
peaMeT, BUKOPUCTOBYIOUHM Pi3HI (ailin BEJMKOro 00’eMy, siKi Oysn paHille HEJOCTYNHI yepes
HeBucoKy mBuAKICTh [HTepHeT. Cucrema POODLE npakTuuHO HIYMM HE BIAPI3HSETHCA BiJ
MOODLE, okpim 3MiH y criocobax oprasizaliii KOHTPOJIIO 1 MOHITOPUHTY HaBYaHHS IIKOJISPIB.

Buxopuctanuss LCMS MOODLE y Bulmux HayadbHUX 3aKkiajgax YKpaiHU Takux, SK
HamionanbHuit negaroriunuil yHiBepcureT iMeHi Muxaiina [lparomanoBa, KuiBcbkuil yHiBepcuTeT
imeH1 bopuca I'pinuenka, /lep:xaBHuil yHIBEpCUTET TeleKOMYHIKalliil, JIbBIBCbKUI HalllOHAIbHUN
yHiBepcuTeT iMeHi [Bana dpanka ToIO J1a€ 3MOT'Y BUKJIa/ladaM AKICHO Ta e()eKTUBHO OpraHi3yBaTH
HaByanpHui mpornec. MOODLE sk mnatdopMy IUCTaHIINHOI OCBITHU BUKOPHUCTOBYIOTH 1 B
Kose/pkax. Skio roBoputu mpo Bukopuctanus B 33CO, TO CTaTUCTUKY HaBECTH HEMOXKIIMBO, X04a
MOKHa mpuBecTH YycmimHi npoektd Oxcanu Ilaciunuk — caiit Indopmaruka — JuctOcpita
(https://dystosvita.gnomio.com/) Ta Irops 3aBaacekoro — IHpopmaTuka. OHIAHHOBUIA TiIPYIHHK
(http://itknyga.co.ua/).

3okpema Ha caiTi JuctOcBiTa 3a3Ha4eHo, L0 € PO3POOKH TEM WIKIIBHOI 1H(POPMATUKU
(iHpopmariitHi TexHousorii 1 mporpamyBaHHs). JlocTynm 10 MarepiajliB MOXHa OTPUMATH MICHS
peecTpalii i camo3anucy Ha Kypc. IX Mo)Ha BUKOPMCTOBYBaTH SIK JUISl HOBHICTIO AMCTaHI[IHHMX
YpOKiB, Tak 1 3MIIIAHOTO HAaBUYaHHS, MOEJHYIOYM 13 BJIACHUMH PO3pOOKaMH Ta J10JAATKOBHUMHU
pecypcamu. CydacHi METOJUKM Ta TEXHOJOIi HaBYaHHSA JIETKO peali3yBaTH 3a JOIOMOIOIO
cuctemu MOODLE, 3a gomoMororw skoi MO)KHa 3a0€3MEUYUTH ILUTICHE OCBITHE CEPEIOBHUIIE IS
MOIIMPEHHs] HaBYAJBHUX MaTtepialiB, OOMIHY BHUKOHAHMMH 3aBAAaHHSAMH 13 3a0e3MeYeHHSIM
3BOPOTHOTO 3B’S3KYy, a TaKOX 3acoOM CIUJIbBHOI poOOTH Ta cmiBmpali. AAMIHICTpaTop CalTy
3a3Hayvae, 110 Bxke 3apeecTpoBaHo Oinbiie 11000 kopucTyBadis.

Ha caiiti http://itknyga.com.ua myOmiKyeTbCs iHTEpAKTUBHUIN OHIIAWHOBHI MiAPYYHHK, SKHM
MICTHTb BIIPaBH, MiHi-TECTH, TPEHAXXEPH, aHIMaIlil, aBTOMaTUYHE OI[IHIOBAaHHS KOXXHOTO YPOKY 3a
12-6anpHOI0 IIKAJNIOK, OHJAWHOBE CEPENOBHINE KJIACy 3 JKypHAJIOM ycmimHocTi. Jljis mocTymy
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OJHOTO YYHS CNiJl CIUIATUTH 25 TPH, a KUIbKICTh KOPHUCTYBadiB OHJIAWHOBOIO MIJPYYHUKA BXKE
nepesuntuia 40 000. € 3aBaHTaKyBaHa JeMO-BEPCisl KUIBKOX YPOKIB, a BCl iHII MyOJIKYHOThHCS B
OHJIAHOBOMY CEpPEIOBHIIII.

Binomo 3 mxepen npo Bukopuctanas LCMS MOODLE B Hooneuepchkiit mkosi M. Kuesa,
Texuiunomy minei M. Kuea, caiit «Xmapuuii kabinet "Immepis maremaTuku'y TOMIO.

Mopaennb Be0-0pieHTOBAHOIO iH(pOPMAaIiiiHO-0CBITHBOIO Cepe0BHINA

Ocnosue wmictie B IOC (puc. 1) BiagBeneno LCMS sk Touni gocTyny 10 3HaHb 3700yBadyiB
ocBiTi. CTBOpEHHS HABUAIBHOI'O KOHTEHTY CUCTEMH BiJOYBA€ThCS BUUTEISIMH ab0 BIACHUMH
po3poOkamu abo0 X 3a JIONMOMOTOK KOMii Kypcy IHIIOro po3poOHuKa. CTBOpeHa y Oylb-SKOMY
enekTpoHHOMY Kypci MOODLE pesepBHa Komist Kypcy (MOAYINs TisSUIBHOCTI, CEKIiT Kypcy) MOXe
OyTH BIJIHOBJICHA Yy IHIIIOMY EJIGKTPOHHOMY Kypci IbOro abo >k IHIIOrO caWTy Ha riatdopmi
MOODLE. Illo 3a0e3nedye MOOUTBHICTh 1 MOUIMPEHICTH Mi€i CUCTeMHU. SIKIIO K BUMTENl HE
BUKOPUCTOBYIOTh MMOBHUHM mnoTteHuian LCMS, To Bce X MOXYTb BHKOPHCTOBYBAaTH 1i JJs
CTIpsIMyBaHHS 3100yBayiB OCBITH Ha 30BHIIIHI ukepena [HTepHeT ab0 X X04a O A po3MilIeHHS
JOMalIHiX 3aBAaHb. OCHOBHA MeTa — Y4€Hb 3HA€, JIe 3HAWNTH HAaBYAJIbHUN MaTepial.
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Puc. 1. Beb-opienmosane I0C 33CO

BaxuBicTh BUKOPUCTaHHS €NEKTPOHHUX MOPTQOIIO YUHSMHU CTapIIOl LIKOJU 3yMOBJIEHA
TaKMMH MOXJIMBOCTSIMM, SIK IJIJaHYBaHHS Oprasizamii poOOTH, MOXIIMBICTb OCMUCIICHHS BJIACHUX
JOCSITHEHB, 30epeXeHHs JaHUX B OAHOMY Micll, nepecuyans ganux [18]. Enekrponni nmoptdosio
MOXXYTh CTaTH BaXJIMBUM IHCTPYMEHTOM Yy HaBYaHHI JUIsl MIJBUIIEHHS MOTHBAIl y Mpoleci
HaBYaHHS, U1 300py 1 Mpe3eHTallii BUKOHAHUX I1iJ] YaC HaBYaHHS POOIT.

Mahara — 1e BUIPHO TIOIIMPIOBaHA CHCTEMa EICKTPOHHHUX MOPTQOIIO 3 HABYAIBLHUM
NepCcoHaIi30BaHUM KOHTeHTOM, Tak 3BaHe PLE (Personal Learning Environment) mis:

® CTBOPEHHS €JIEKTPOHHUX MOPT(HOIII0 YYHIB y Mpolieci HaBYaHHS;
® CTBOPEHHs BIPTYaJlbHOI COI[IaIbHOI MEpEeXi AJisl pealizallii HaBYaHHS y B3aeMoJii 3a
JIOTTOMOT'00 BUKOPUCTAHHS HOBUX TeXHOJoTi# [19].

3a gomomoror Mahara, mepcoHaIi30BaHOTO BipTyadbHOTO HABYAJIHLHOTO CEPENOBHUINA, Y4UHI
MalTh MOXJIHMBICTh IHTETPYBaTH COIIaJbHI cepBicu (OyorH, BIKi) UIsI CTBOPEHHS BJIACHOTO
KOHTEHTY B€O-CTOpPIHOK, TIPOEKTIB, MPOAYKTIB HABYaJIbHOI JISUIBHOCTI 33  JOIOMOIOIO
iH(}opMaIiHHO-KOMYHIKAIIHUX TEeXHOJOTIH ((aitm pi3Hux HopmaTiB, MOKIUBICTh BOYTOBYBaHHS
Menia-¢aiiniB, 10JaBaHHA B KOHTEHT NOPT(OIIiO TinmeprnocuiaHb Ha 30BHILIHI PECypcH MEpexi,
HasIBHICTh COIIAIbHOT MEPEXi 3 MOXKJIMBICTIO CTBOPEHHS MiHI-TPYM 1 popyMiB).
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MOXIIUBICTh CTPYKTYypyBaHHSI 30epekeHuX (airiB po3BUBaTUME Yy YYHIB HaBHYKU
oprasizarii KOHTEHTY €JIEKTPOHHHUX MOPTQoiio. Takok € MOKIUBICTh €KCIIOPTY CBOTO MOPT(}OIIio
y BUIIIA1 BeO-caiiTy abo epeHeceHHs MOTo B 1HII CUCTEMH €JIEKTPOHHHUX MOPTHOIIio.

VY mepeknazai 3 apabcbkoro Mahara o3Hadae «oOimstHKYy». Bukopucrtanns cuctemun Mahara
3a0e3neunTh MiJBUINEHHS MOTHBaLii y4YHIB 10 3100yTTs npodeciiHuX yMiHb Ta HaBHYOK,
e(eKTUBHOI 1HOWBiAyami3alii mpolecy HaBYaHHS Ha OCHOBI CaMOCTIHHOI TIONIIYKOBOi Ta
JOCIIIHUIBKOI AisuibHOCTI [20].

Mahara — 11e cucTema eJIeKTpPOHHOTro MopTdosiio 3 BOYyIOBaHUMH (PYHKIIISIMH COIIaabHOT
Mepexi. YUHI MOXKyTh 00'€IHyBaTHUCS B TPYIU 3a iHTEpecaMu, BeCTH OJIOTH il 0OMiHIOBAaTHCSA OIMH
3 OJIHUM TMOBIJIOMJICHHSIMH, BiIKPUBATH JIOCTYII JI0 CBOiX CTOPiHOK [21]. JIuiie BIacCHUK CTOPIHKH B
Mahara Bu3Hauae yu myOJikyBaTH OyIb-sIKi 31 CBOIX MaTepialiB Jjsl 3arajlbHOTO OIIAY, YU
3aJUIIATH X 3aKPUTHMH.

Kpim nporo, kopucTyBadi MOXKYTh CKIIaJaTH 1 MyOIiKyBaTH TOKJIAIHI BiIOMOCTI mpo cebe, i
BKIIIOUa€e Maiictep pe3tome. Takum YMHOM, 3apeecTpyBaBIIMCH HAa CalTi mij ynpaBiiHHsIM Mahara,
Y4HI OTPUMYIOTH MOJJIMBICTH ITyOJiKyBaTh CBOI POOOTH, MOYMHAIOYM BiJl NMPOCTHX TEKCTIB 1
3aKiHYYIOYH MYJIbTUMEIIMHUMU OJIOKaMHU.

Jlo enekTpoHHOr0 MOPTQOII0O MOXKHA M0AAaTH Pi3HI 00'ekTH. [[JIsI CTBOPEHHSI CTOPIHKHU
HEOOX1IHO HAKOMMYUTH MOTPIOHI 00'€KTH (3aBaHTaXUTH (ailijau, HaAMKCAaTH TEKCTH, 3alIOBHUTH BCi
BJIACHI OCOOWCTI JIaHi, CTBOPUTH 3a JIOTIOMOTOI0 MaiCTpa pe3loMe, HamucaTd KiJlbKa 3amlHCiB Y
6moru). O0'exTH, SIKI MOKHA PO3MILIyBaTH:

* OJtor, T0OIPKY HAMOLIBII MOMYJISIPHUX 3aMUCIB OJI0TY;

* BOy/10BaHU# 30BHIIIHIHI B1IEOKOHTEHT;

* CITUCOK (haiITiB JIJIs 3aBaHTAKCHHS,

* IOCUJIAHHS Ha ManKy 3 nopTdens ¢aiinis;

* nocwianHs Ha okpemuit HTML-aiin;

* 300paKeHHS;

* BOy/1I0BaHUH BiJICOKOHTEHT;

* TEKCT;

* 0COOHCTI JaHi;

* CIIMCOK JIpYy31B Ha CaiiTi;

* CIIMCOK T'pYII, B IKMX KOPUCTYBay nepedyBac;

* KOHTAKTHI JaHi;

* pe3tome.

Hnst yuniB Texuiunoro minero M. KueBa Oyino cTBOpeHO callT mopThOMIO.ATILYKP s
PO3pOOKHM BIACHUX €NEKTPOHHUX mopTdodio. I1ig yac HaBYaHHS y4HI O€pyTh Yy4acTh Y KOHKypcax
(Inten-Texno, IT Apena Tomio), omimmianax (mporpamyBaHHs, BeO-Au3aiiH, rpadika, aHiMmaris),
OTPUMYIOTh T'PaMOTH 1 cepTU(IKaTH, 110 CBIIYUTH MPO BUCOKUN PIBEHb MIJTOTOBKU 1 Oa’kaHHS
MpaloBaTH. YYHI CTBOPIOIOTH BJIACHI MPOEKTH, K1 MOYKHA ONPIIIIOJHUTHU JJIE CTBOPEHHS IMIJIKY
IOHOTO (haxiBIIs.

HactynmauMm 1 HeoOxigauM komroneHToMm miisi IOC Oynme caliT 3akimamy OCBITH (X04Ya y4HI HE
TaK 4acTo HOro Bi/BiAYyIOTb), CAlT PallOHHOTO yNpaBIliHHSA OCBITH, MiHICTepCTBa OCBITH 1 HayKu
VYkpaiau tomo. s 061apoBaHuX y4YHIB CIiJ] JOJATH TIOCHJIAHHS Ha caTh Masoi akagemii HayK,
YUYHIBCBKUX MPEIMETHUX OJIIMIIia, KOHKYPCIB TOLIO.

ComianbHa Mepexa Facebook cranma momynsipHUM I1HCTpYMEHTOM HaBYaHHsS. bBimpmiictsb
3aKJIaJiB OCBITH CTBOPWJIM BIACHI CTOPIHKH, JI€ BHCBITIIOIOTH MOAil HaBYaJIbHO-BHXOBHOTO
MPOIIECY, CTBOPIOIOTh HABYAJILHUM KOHTEHT, IO CTUMYJIIOE€ CaMOCTIHHY Mi3HABAJIBbHY HISUIBHICTH
3m00yBaviB ocBiTH. Y nocrimxkerai A. B. Suummn [22] 1010 10CBiAy 3aCTOCYBaHHS COIIaTbHIX
MEpeX y HaBYAITHHOMY MPOIECI TOBOAWTH, 11O CBITOBA T'POMACHKICTh YCBIJOMIIIOE 1 BPaxOBYE
rino0anbHUi mporec iHpopMaTu3alii OCBITH 1 3pOCTal04y KUIBKICTh 4Yacy, sIKy Y4HI Ta CTYACHTH
BHUTpAYalOTh MepeOyBaloun y BIpTyaIbHUX COIIAIBHUX MEpeXaX. BITbIIICTh YUHIB «MITPYBaJIN» 10
Facebook micnsa 6moxyBanns BKonTakTti Ha Tepuropii YKpainu, CTBOPUBIIM TaM BJIACHI aKayHTH.
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HesBakatoun Ha MOXJIHMBICTE OOMiHY MHTTeBUMHU moBigomieHHsMu B LCMS MOODLE
CHIJIKYBaHHS aJMIHICTparlii, BYMUTEIIB, YYHIB BiIIOYBAETHCSA 3a JOMOMOTOI MECEHIKEpIB, SKi
KOpUCTYBadi cMapT(OHIB MEepeBa)KHO BUKOPHCTOBYIOTh. 3a JOMIOMOTIOI0 HUX MOKHA 31 CHIOBaTH
aynio- W BiJICOA3BIHKM, a TAKOX OOMIHIOBATHCS TOBIJOMJICHHSAMH, (HOTO Ta iHIMMH (Dailamu.
Tomy 1 ans cHinKyBaHHS aMiHICTpaLis-BYUTEN], BUUTEIh-0aThKN HAWYACTIIIE BUKOPUCTOBYETHCS
Viber, a nns Buntens-y4dHiB oopano Telegram, aynuropis sikoro 3pocrae. CmapTdoHU 1iI0000BO
3HAXOMATHCS MOPYY 3 KOPUCTYBauaMHu, 110 O3HAYAE, M0 TMOBIIOMIICHHS Oyje HAOIMKIUM 4acoM
npounTane. IlepeBaroro € Te, IO HE 3HAIOYM HOMEp aOOHEHTA HIXTO HE 3MOXE JI0 BIIACHUKA
«TOCTYKATHUCS».

Bucnosxu

Takum uymHOM, MOkemo cTBepkyBatn, mo MOODLE xou i He peanmizoBye Oarato 3
BOXJIMBUX (YHKIIH, OJHAK HMIMPOKE PO3MOBCIOJDKEHHS, OE3KOIITOBHICTh, MOKIIUBICTD J10/1aBaHHS
HOBUX (DYHKI[IOHAJIbHUX MOXKJIMBOCTEW BKa3y€e Ha MEPCIEKTUBHICTh BUKOPUCTAHHS 1€l CHCTEMHU B
3aKJIa/Iax 3arajbHOI CepeHbOI OCBITH.

Pozurok IKT BruMBae Ha OCBITY 1 HpPU3BOAUTH A0 3MiH y MOOYJOBi iH(OpMaIiiiHO-
ocBitHbOrO cepenoBuma 33CO. OCHOBHMM KOMITOHEHTOM Mojeii BeO-opienToBanoro 10C mms
33CO ¢ LCMS MOODLE sk «rouka moctymy» 10 3HaHb 3400yBadiB OCBITH. [HIIMMU
KOMIIOHEHTaMH € CHUCTEeMa EJIEKTPOHHUX MOPT(]OIIio, CTOPIHKK B COIIAIbHUX MEpexkax, 3aco0u
KOMYHIKaIlii, CallT! 3aKjaay OCBITH, PAallOHHOTO YIpPaBIiHHS OCBITH, MiHICTEPCTBA OCBITH 1 HAYKU
VYkpainu tomo. s o61apoBaHuX YUHIB CIIiJ] TOJAaTH TIOCHJIAHHS Ha caiit Manoi akajgemii Hayk,
YUYHIBCHKUX MPEIMETHUX OJIIMITiaJl, KOHKYPCiB TOIIIO.

3BUYAIHO, MOJIENIb BeO-Opi€EHTOBAHOTO iH(OPMAIiifHO-0CBITHROTO cepenopuina 33CO mMoxe
Oynu MonM(piKOBaHO, IO BUKJIMKAHO MOCTIMHMMHU 3MiHaMu B iH(opMaliiiHoMy CycHiibCTBi i
TeHeHuisiMu Bukopuctanus IKT.
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The article presents the model of the informational and educational environment of the

institution of general secondary education - a system consisting of a set of subsystems (educational
resources) that are in the conditions of information exchange between the participants of the
educational process on the basis of modern web-oriented technologies. The main place in the model
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is LCMS MOODLE as a "point of access" to the knowledge of education. According to the analysis
of educational management systems in scientific sources, it can be noted that in all the systems
under consideration, access to educational materials is organized, interaction between teacher and
pupil is provided, testing and reporting. Free use, the ability to add new functionality, points to the
promising use of LCMS MOODLE in general secondary education. Other components of the
system are considered: electronic portfolio system, social networking pages, communication tools
(messengers), sites of educational institution, district administration of education, Ministry of
Education and Science of Ukraine, Small academy of sciences, student subject competitions,
competitions, etc. The model of the informational and educational environment of the institution of
general secondary education can be modified, which is caused by constant changes in the
information society and trends of use of ICT.

Keywords: informational and educational environment; institution of general secondary
education, ICT, system of education management; LCMS MOODLE; electronic portfolio system.

BopoxobiT A. B.

HauuonanbHblii nexaroruveckuii ynupepcurer mmenun M. II. JIparomanoBa, Kues,
Ykpauna

BEB-OPUEHTHUPOBAHHASA NHPOPMAIIMOHHO-OBPA3OBATEJ/IbHASA
CPEJA 3ABEJAEHUS OBPA3OBAHUA

B craree mpencraBieHa MojeNb MH(POPMALMOHHO-0OPA30BATENBHON CPEIbl YUPESKICHHS
o0miero cpeaHero oOpa3oBaHUS — CHCTEMbI, KOTOpas COCTOMT M3 COBOKYIMHOCTH MOJICUCTEM
(0O6pa3zoBaTeIbHBIX PECYPCOB), KOTOPBIE HAXOATCS B YCIOBUSX MHPOPMAIMOHHOTO OOMEHA MEXKIY
y4aCTHUKaMH OOpa30BaTEIbHOTO Ipollecca Ha OCHOBE COBPEMEHHBIX BEO-OPHUEHTHPOBAHHBIX
texHonoruii. OcHoBHoe Mmecto B mojenu otBegeHo LCMS MOODLE kak «rouke moctyma» K
3HaHUSAM couckarene oOpasoBaHus. CoOrjacHO MPOBEIEHHOMY aHAINW3y CHUCTEM YIpaBJICHUS
oOyueHHEeM B HAYYHBIX HMCTOYHUKAX MOKHO OTMETUTBH, YTO BO BCEX PACCMOTPEHHBIX CHCTEMax
OpraHU30BaH JOCTYN K y4eOHBIM MarepuaigaMm, 00ECIeYeHO B3aUMOJICHCTBUE MEXKIY YUUTEIEM U
YYEHUKOM, TeCTUPOBaHUE U OPOPMIICHHUS OTYETHOCTU. becmiaTHoe UCTOIb30BaHUE, BOBMOKHOCTD
no0aBlIeHUs] HOBBIX  (DYHKIIMOHAJIBHBIX BO3MOXKHOCTEH  YKa3blBa€T Ha TMEPCHEKTUBHOCTH
ucnonb3oBanuss LCMS MOODLE B yupexaenusix oOrmiero cpeanero oopazoBanus. PaccMoTpeHsl
JIPYrUe KOMIIOHEHTHl CHCTEMBI: CHUCTEMY JJIEKTPOHHBIX MOPTQOJINO, CTPAHUIBI B COLMAIBHBIX
CeTsIX, CpeACTBa KOMMYHHUKAIUU (MECCEHIKEphbl), CAlThl Y4eOHOro 3aBeleHUs, PaOHHOTO
ynpasieHus oOpa3oBaHusi, MuHuctepcTBa 00pa3oBaHUS U Hayku YKpauHbl, Manoil akagemuu
HayK, YYEHUYECKHX IMPEAMETHBIX OJMMIINAT, KOHKYpCcOB U T.A. Mozens HH(PpOpMAIMOHHO-
o0pa3oBaTebHON  Cpelbl  YUpPeXACHHS OOIIero  cpeaHero oOpa3oBaHHUs MOXKET  OBIThH
Moau(UIIMPOBaHa, YTO BBI3BAHO MOCTOSHHBIMU W3MEHEHHUSMH B MH(DOPMAIMOHHOM OOIIECTBE U
TeHIeHIMIMH rcnoiab3oBanusa UKT.

KuroueBblie ciioBa: nHoOpMalnoHHO-00pa3oBaTelibHAs Cpe/ia; 3aBeJIcHHE OOIEro CpeaIHEro
obpazoBanus, KT, cucrema ynpasnenns ooydenuem; LCMS MOODLE; cucrema 31eKTpOHHBIX
nopTQoano.
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HaunionanbHuii aBianiiinuil yHiBepcuret, KuiB, YKpaina

MATLAB-IIPOI' PAMA JIHCIIEPCII CBIT/IA HA ITPU3MI
TA METOJQ HABYAHHA HA «BJIACHUX BIIKPUTTAX)»

DOI: 10.14308/ite000672

MATLAB-npoepamysanns ¢hizuunux 3adau 0oeoni npocme. Bono 3axonnoe cmyoenmis,
Haoae im cunu nodoramu nesHi mMpyoHowil ma Oiimu 00 Kpacusoi npoepamu 3 epagiunum
inmepgeticom. Cmyoenmu 30cepedducylomspcsi Ha Qi3uuHoOMy GOPMYTIO8AHHI 3a0ayi, 0OUparme
nompionull. mamemamuunui anapam. Tum camum cmyoeHmu peanizyioms Memoo HAGUAHHS
«[Inaxom enacuux ioKpummisy, AKUU a8mop Nponazye 8 OCMAaHHix pobomax. Y oanomy eunaoxy
ye intocmposarno cmeopenuim MATLAB-npoepamu, sika demoncmpye (imimye) po3oinenHs 0inozo
CBIMIA HA «BeCeNKy» NiCs U020 NPOX00HCceHHs uepe3 cKusany npusmy. MATLAB naoae incmpymenm
«HECKIIAOHO020 NPOSPAMYBAHHAY», WO 0038018€ CMYOeHMO8I Oinbul epexmusro euguamu @Qizuxy.
OKpiM  3aKOHI6 WKINbHOI 2eOMEeMmpPUYHOi OnmuKu, NOMPIOHO 3HamMu Juwe 2eoMempiio,
MPUOHOMEMPII0 Ma NOYAMKU AHANTMUYHOT 2eomempii, memy «lIpsama na niowuniy.

Mamepian cmammi nadacms 1eKmMoposi 3 iHHOPMAMuKU KilbKa 6npas 3 ancopummizayii i
npozpamyseamus.  Buumenio  mamemamuku —  nepekowaugy  inOCmMpayilo  NpaKmuiHo20
BUKOPUCMAHHS 1T NesHUx po30inie (mpuconomempis ma pieHsAHHS NPsAMOL). Buumento ¢isuxku —
MoOellb ma npocpamy 0. KOMN HOMEPHUX eKCNepUMEeHmMi8 3 OnmuKku. A yuHam ma cmyoeHmam,
3pewmor0 — OOCMYNHI iM HAYKOBO-HABUANbHI 8NPABU, KYPCOBY POOOMY MOWo, AKi 0eMOHCMPYIOMb
SAK Kpacomy HayK, mak i ix 63aEMHUlL 36 30K.

Kntouoei cnosa: oucnepcis ceimna, npoepamysamns, MATLAB, eceomempuuna onmuxa,
AHANIMUYHA 2e0Mempis.

Beryn

CripaBxHIl y4uTeNnb BIJIPI3HAETHCS THUM, 110 3aXOIUTIOETHCS CBOEIO JUCIUILIIHOKO CaM Ta BMIE
3armaauTH JI000B 1 IIKaBiCTh J0 HEl B CBOIX YUHsIX. € pi3HI «BUEHI METOJAUKHIY, K 11e poouTH. OnHa
3 HUX — MEpPEeKUTH CaMUM YUYHSM TI Uyl BIAKPHUTTA, SKI BOHM MaroTh BHBuYaTH. Ha mpomy
0a3yeThcs MeToauKka «HaBuaHHs MUIIXOM BiIKpUTTIBY [1,2].

Po3Butok kiHemarorpady Ta TeneOayeHHs Hajlaidd, MOYMHaIO4M 3 60-X pPOKIB MHHYJIOTO
CTOpIYYs, HAaWHIIMPIII MOXKIMBOCTI y4HSAM OaraTto yoro moGauuTH Ha BiacHi odi. Ile, onHak, €
MacCUBHUM HaByaHHsM. JlaGopaTopHi excriepuMeHTH y ¢i3ulll Ta XiMii He3aMiHHI y HaBYaHHI y
IIKOJI Ta B YHIBEPCUTETI THUM, IIO0 BUMAaraioTb aKTHBHOTO BIJIHOIIEHHS 3 OOKY CTYACHTIB i
BUKOPHUCTOBYIOTBCS B OCBITI Bke Ouibmie sik 150 pokiB. Po3BUTOK KOMIT'IOTEPHUX TEXHOJIOT1H
NpPU3BIB /10 BUHUKHEHHS PO3PAaXyHKOBHX NPAaKTUKyMIB Ta JIAOOpPATOpPHUX pOOIT Maibke 3 ycix
HaBYaJIbHUX AMCLMUIUIIH; BOHH, OJHAK, 3pO3YMUII JIUIIE CTYAEHTaM YHIBEPCHUTETIB CTApIIMX POKIB
HaBYaHHS. BukoHaHHs Takux poOiT, 6€3yMOBHO, HaJ3BMYaiiHO KOpHUCHO. Ta BOHHM, OJIHAK, TAKOX
MOXXYTb OyTH BIJIHECEHI /0 JIOBOJIl MAacHUBHOIO HaBYaHHsS, OO 3aBIaHHSA CTYJEHTaM TOTYIOTh
«CTapII».

CTpiMKHUH pO3BUTOK KOMIT'IOTEPHHUX TEXHOJIOTIM OCTaHHIX POKIB, 30KpeMa METOAH
Bi3yautizauii po3paxyHKiB, FOTYIOTh YePTOBi pEeBOJIOLIIHI 3MiHH B OCBITI Ta ii MeToaax. Hanpuxunasn,
anrnmiicekuii reHiit CriBeH Bonbdpam, TBopenb Maremarnunoro mnakery Mathematica Tta
oceiTHporo caiity Wolfram|Alpha, nponarye BuB4aTH BCIO MaTeMaTHKy 4yepe3 NMpOrpaMyBaHHS, a
caMe — TporpaMyBaHHsS KIITHHHHUX aBTOMATIB, $KE HaJAacTh BCE PO3MAITTA 00 €KTIB
nocmikeHHs [3]. ABTOp CTarTi YTpUMYEThCS OUIBII KOHCEPBATHBHUX MOIJIAMIB, Ta BCE X Y
poborax [4-11], sax 1 y maHiid, HaMaraeThCs MPOMAryBaTH MPOTPAMYBAaHHS SK METOJ aKTUBHOTO

TaeB €.0.
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HABYaHHS, SIKUH OMHOTO cTyaeHTa (abo Kibka, KOMaHAY CTYICHTIB-PO3POOHHUKIB) 3aiydae 0
CTBOPEHHS IIPOrPAMHOTO KOMIUIEKCY ((pi3HUIHOTO 3MICTY, K TYT), 1 HA IIbOMY IIJIAXY 30CEPEIKYE 1X
Ha OCMHCJICHHI MOTPIOHMX 3aKOHIB naHOi Hayku. Pe3ynpTar poOOTH Hajae MIMPOKOMY 3arairy
IHIIUX CTYICHTIB MOYJIMBICTH MPOBOJUTH BIPTYalbHI €KCIIEPUMEHTH 3 BIAMOBIAHOI AMCITUILTIHH.
Takuii miaxix BiAMOBiga€ Cy4acHUM 3aKOPAOHHMM TeHAeHUisM [12-14]. Bimem Toro, uynoBuid
JIOCBIJ] TaKOTO IUIaHy € i B YkpaiHi. Tak, aBrop [15] ctBopuB niny 6i6mioreky [lackans-miporpam,
0 JI03BOJISIE TIPOBOAMTH Bi3yai30BaHI KOMII'IOTEPHI EKCIIEpUMEHTH 3 OaraTboxX (ismuHHX
npobseM. Ta OinbIly YacTHMHY CBOTO KOAY aBTOp HE posrojomye. Ha BimMiHY BiJ IbOTO, MH
JeTaTbHO BUKJIAJJAEMO OCHOBHI Mpo0IeMu nporpaMmyBanHs, 00 cTyneHT (abo BUKIagad Gpi3zuku) Mae
ioro, abo Horo Moaudikailiro, BIITBOPUTH 3aJI1 «BJIACHOTO BIIKpHUTTs» 3 1i€i Hayku. MATLAB,
Ha BiAMIHY BiJ IHIIMX CEpENOBHIL MPOTpaMyBaHHs, TO03BOJSE€ SKHAWMEHINE BiJBOJIKATHCS Ha
TEXHIKY ITporpaMyBaHHs Ta SKHAUTIUOIIE CPOKYCYBATHCh HAa MPOOJIEMI TOCITIKSHHS.

[Ipo akryanmpHICTH TPOOJIEMH CBIAYUTH TAKOXK Te€, IO aBTOpU [16] aHOHCYIOTH 3amady
CTBOPEHHS HaBITh «BIPTyalIbHOI (i3uuHOI Tabopatopii». OaHa 3 MOKIMBUX i1 3a/1a4, MOJIEIIFOBAaHHS
pyxy M’sua no OackerOosbHOi Kop3uHH, peamizoBana B MathCAD, [17]. Taka xomepiiiiHa
po3pobka ctBopeHa Inctutyrom menaroriku AITH VYkpainu pasom 3 kopmopamiero «KBazap —
Mikpo» [18]. Anamoriunoro, ane Oiibll po3BHHEHOIO, € po3poOka Virtual Physical Laboratory
(VPLab) 6purancekoi National Physical Laboratory, 3 sixoi aesiki mporpaMu MOXKHa 3aBaHTaKHTH
0e3komToBHO [19].

1. IlocTanoBKa 3a1a4i, CTaH NMTAHHS, HOT0 TEOPETHYHI ACTIEKTH

Mu X04eMO CTBOPHUTH KOMIIIOTEPHY MpPOTrpamy y MaTeMaTHYHO-TIPOTPAMHOMY CEepeIOBHIII
MATLAB, sixa 6yae 1eMOHCTpYBaTH BiIOMUN ONTUYHHM €PEeKT ‘“yTBOPEHHS BECEIKH BHACIHIJOK
MIPOXOy NMPOMEHIO OUIOro CBITJIa Yepe3 TPUKYTHY MPU3MY, BIJOMHUN SIK JUcHepcis CBiTiIa, abo
3ajomiieHHs1 mpomeHto [20,21]. Lle uynoBmii, xo4ya ¥ mupoko BigoMuil ¢izuyHMi edekT, KU
BaOUTH MOOJb BUBYATH (i3uKky. Ile Takoxk MOBOJNI CKIaaHE 3aBIaHHS JUIsl MPOTpaMicTa; MH HE
3HAWIIUIM  JKOJHOI TOTOBOi MpOrpaMM Ha sfKiiick anropuTmiuHid MoBi. Iligpyunuku 3
IporpamMyBaHHs OOMEXYIOThCS JIMIIE JIOMOMDKHOIO 33Jayero 3aJIOMJICHHS CBITJIa Ha OJHIN
MOBEPXHI PO3JUTY CEpEJOBHIL PI3HOI ONTUYHOI MUIBbHOCTI [21], sIKUX 11 Hamoi 3aaa4yl HOTpiOHO
moHaiiMenmte nBi. Hama 3ajgaua ckinagHile oCcTaHHBOI 1€ Yy TOMY, 10 Tpeba BUKOHATHU LIUKI 3a
KUJIbKOMa JIOBKUHAMH XBUJIb.

Lieto poboToro mMu mpojoBxkyeMo Ham 1ukia “MATLAB-nporpamyBaHHs JUIsi HaBYaHHS
[4-11]. Xouemo mokazaTH, SK Ha3BaHE MPOTrPaMHO-MATEMAaTHYHE CEPEIOBHUIINE MOXKHA 3 €(EKTOM
BUKOPUCTATHU [ PO3B’SI3aHHs CKIaHOI (izuunoi npobnemu. [i eekTUBHICTL Monsrae He JHIIE Y
TOMY, L0 TAaKOI MPOrpaMoI0 BUUTENb (PI3UKM MOXKE MOSICHUTH y4YHSIM MEBHE SBHILE, HAJaTH iM
MO>KJIMBICTh 3pOOUTH KiJIbKa KOMII IOTEPHUX €KCIEPUMEHTIB. BaKIMBUM € TakoX Te, 1110 CTY/AEHT,
OTPUMABIIIM 3aBJIaHHS HAa CTBOPEHHS TaKOl MPOTpaMH, Kpallle 30CepeKy€eThCs Ha TPUTAMAHHUX i1
Gi3MYHUX 3aKOHAX, MPAKTMYHO MO0AuUTh 3B’S30K 3 MaTeMaTHKOI0 Ta BiAYye HACOJIOAY BiA
OCTaTOYHOTO pe3yybTary. Takuii HaBYAIbHUN METOJ “BJIaCHUX BiAKpUTTIB” [1; 2; 7-11], Ha Hamny
IYMKY, HaWKpaliM 4YHHOM TOTy€ MaiOyTHIX HayKOBLIB Ta JOCIIJHHUKIB. Buxopucranss
MporpaMyBaHHs 3aJUIsl BUBUEHHS (DI3UKM MpOMaryroTh ¥ 1HOI BUKIJIaJadi BUIIOI mkonu [15]. Mu
BBaXKa€EMO, ofiHaye, 1o npamoBati 3 MATLAB crynenToBi Habararto jieruie; KiHIEBUH pe3ynbTaT
JOCATAETHCSI MEHITUMHU 3yCUJUISIMU, HE BIABOJIIKAIOUNCH HA “TEXHIYHI MUTAaHHS IpOrpaMyBaHHS, Ta
3HayHO ImBHIE. TOMy MM Ha3UBaEMO TaKy poOOTy “lerke” mporpaMmyBaHHA 1 came HOro
MIPOMOHYEMO BIIPOBA/IKYBATH Y CUCTEMY SIK CTapLIOl HIKIJIbHOT, TaK 1 YHIBEPCUTETCHKOI OCBITH.

VYBaxaroTh, U0 «BUHUKHEHHS BECEIKW» y JNEAKUX ONTUYHHUX EKCIEpUMEHTax Oyio BiZOMO
mie 3 yaciB Apucrorens. Ta ymme ronui 1me npodecop KemOpumkcbkoro yHiBepcuteTy Icaak
HeroToH HanaB oMy octaroune nosicieHss (1672 p., [21; 24]). Bin migcTtaBuB il By3bKHI Ty40K
COHSYHOTO CBITJIA, SIKMH 1IIIOB 3 MaJIEHBKOTO OTBOPY Y BIKOHIII, TPUKYTHY CKJISHY MpHU3MY, 1 HA
NPOTHJICKHIN CTIHI OTpUMAaB KPAacUBY KOJHOPOBY CMYTY 3 yCiMa KOJIbOPAaMHU BECENKU: YEPBOHHUM,
YKOBTOTAPSYMM, >KOBTHM, 3€JICHUM, OJIAKUTHUM, CHHIM, (ioseToBUM. 3 OMHCAHOTO JOCTITYy
MOJIOJUI TeHil 3pOOMB BaXKIMBUH BHCHOBOK: PO3KJIAJaHHS OLIOTO CBITJIa B KOJBOPOBHM CIIEKTP
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O3Hayae, 10 BOHO € CKJIQJICHUM, CYMIILIIIIO BCiX KOJIbOPIB BecelkH. | 1eil pakT 03Hadae Takox, 1110
MIPOMEH1 PI3HUX KOJBOPIB 3aJJOMIIIOIOTHCS Y TIPU3MI MO-Pi3HOMY: HaiOuIbIIe (ioJIeTOBI MPOMEHI,

HaiiMeHIe — 4epBoHi. e sBuIe 1 H0ro MOsSICHEHHsI CTaJlM Ha3uBaTH aucrepciero ceitia [20-22].
Cnpobyemo #oro cumystoBaTd (TOOTO BigoOpa3sWTH y WOrO OCHOBHHMX pHCAax) y KOMIT IOTEpPHIN
porpami.

1.1. ITocTanoBKa 3aia4i BU3HAYAE T, SIKY MpOrpamy OyJeMO CTBOPIOBATH. YSBHUMO TEMHY
KIMHaTy 3 JpKepesoM Oinmoro cBitia Ha crini (“Jlixrap”); micias HOro BKJIIOYEHHS HPOMIHB ife
TOPU30HTANIBHO 1 3yCTpiyae TPUKYTHY CKIAHY mpu3My. OcTaHHs MiJBilleHa 3a ii BepIIMHY 3
MOJKJIMBICTIO OyTH MOBEPHYTOIO BIPABO-BIIBO (MOTPIOEH “IHCTPYMEHT  MJisi TAaKOTO IOBOPOTY).
[Ipominb NBiYI IEpeTHHAE TPaHi MPU3MH, BXiTHY ¥ BUXIJIHY, 1 IBi4l 3aJIOMJIIOE€THCS, PO3IIaIal0UHCh
KO>KHOTO pa3y Ha KiJIbKa KOJIbOPOBUX MpoMeHiB. Ha expaHi criocrepiraeMo oCTaTouHy “KapTHHKY .
[ToBepratouu npusMy, MAa€EMO 3MIHU y KAPTUHII.

Maemo, TaKuM YUHOM, YSIBJICHHS PO OCTATOYHHIA BUTIISA MalOyTHBOI MpOrpaMu Ha eKpaHi
KOMIT'I0Tepa, MOKa3aHUi Ha ocTaHHboMY puc. 4. Cnaiinep oOpaHO K 3aci0 MOBEpTaTH MPUIMY
HaBkoso Touku A. Ilicns ¢ikcanii mpusmMu HaTUCKyeMo KHOMKY «CBiTio!» 1 crmocrepiraemo
¢di3nuyHMI epeKT Ha eKpaHi 31iBa.

1.2. ®i3uynHuii acnekT npodaemu. Bin nomsrae y Tomy, abu po3yMiTH 3aKOHH 3aJJOMJICHHS
CBITJIA, @ MOTIM iX 3imiTyBaTu y mporpami. [IpumycTumo, npominp 3 KyToBUM KoedimieHToM K,
BiZTHOCHO oci OX cucTeMH KOOpJHMHAT NIepeTUHAE IPaHb NPU3MH, siIKa Mae KyToBuil koedimieHT K .
(Immexcom L, Light, mo3nagaemo BifHOIIIEHHS 70 CBITJI0BOrO mpomeHio). Ile o3Hauae, 1110 MpoOMiHb
Ta TpaHb CKJIQJal0Th HAcTymHi Kytd jgo oci OX: ¢ =arctank, Tta ¢@=arctank BiI[HOBi,Z[HO4.

KyToBuii koedimieHT HOpMai 10 TpaHi €

k,=—Y (1)

@, =arctank, . (2

Ta 11 KyT 10 OX ckimagae

Cxema puc 1 JoromMarae 3p03yMiTI/I, 10 KyT MK MPOMCHEM Ta HOPMAJIJIIO CKJIAJaTUMC
Ay =P =P (3)

(pIBHSIHHSI IPSIMUX HAJIIMCAHO HaJ HUMH).

V

y=/lx+b
y=rkx+b

Yo,
¢, 7

Puc. 1. J]o 3naxoooicenns Kyma 3aiamano2o npomeHio.

EdexT 3a1oMmieHHs moysirae y TOMy, IO 3aJOMJIEHHMH MPOMIHB MiJE MiJA KyTOM o, A0

HOpMaJTi TaKUM, 110
sina, n
__2 —_1 _ Ny,
sina, n,

ae N, 1 N, ONTUYHI INIIBHOCTI Mepuioro cepenosuma ta apyroro. KoeogimieHt 3anomiieHHs N,

MEHILIE OJMHUI I MEPEXOJy «IOBITPs — CKJIsSHA IpusMay», N, <1, Ta Ouiblle oAMHUII s

4 s pynkuis peanizoBana y MATLAB ninx naszBoro atan, a tg six tan.
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3BOPOTHOIO MEPEXOY «CKJISHA MPU3Ma — MOBITPs», N, >1 3akon CHeniyca [17]. Oxpim 1poro, N,

3aJIeKUTh BiJ] 4YaCTOTH CBITJIa MPOMEHIO, PO MIO0 MOBa HIDKYE y po3naini 4. B pesymbraTi Mmaemo
pO3paxyHKOB1 (POPMYITH:

o, =arcsin (n12 sin al) — KYT 3aJIOMJICHOTO MIPOMEHIO 10 HOpMaJli, 4)
@, =@, — O, — KyT 3aJIOMJIICHOTO IPOMEHIO BiTHOCHO oci OX, (5)
Ta
k., =tan KYTOBUM KOE(]IIIEHT 3aJIOMJICHOTO ITPOMEHI0 710 OX. 6
L2 Do KYT p

3 ypaxyBaHHAM OCTaHHBOI'O, MOJKHA 3allUCATH DPIBHAHHSA 3aJOMIICHOTO IPOMEHIO 4epe3 TOUKY
topkanHsa K, un K,.

1.3. Maremarnuynmii anapar npo6;iemu. Bci moTpiOHI MaTeMaTu4Hi 3HAHHS, K Oa4yUMO,
OOMEXYIOTbCSl €JIEMEHTAapHOI0 T'E€OMETPi€l0, TPUTOHOMETPIEI0 Ta OJHIEI0 3 3a1ad aHATITHYHOI
reoMeTpii «piBHIHHS npsMoi yepe3 aany Touky K(X,Yy) 3amanoro kyroBoro koedimieHty K ». Ii

PIBHSHHS, SIK BIJOMO, TaKe:
y:yK+k(X_XK). (7)
[Mincymyemo. Skmo npominb 3 KyroBUM KoedirieHToM K, —mepermHae rpaHp Ipu3Mu 3

kyroBuM Koedinientom K y toumi K(X.,Yy), To Tpeba mOC/IiTOBHO BUKOHYBATH OOYHCIICHHS 3a

(1) — (7). Marouwu Bxe piBHSHHS I IPOMEHIO Ta TpaHi npu3mu Buay (7), moTpiOHO Oyae 3HAWTH iX
Touky nepetuny K, un K,. MoxHa mO4MHATH KOHCTPYIOBaHHA nporpamu. OOupaeMo i IbOTo
cepenosuine MATLAB [4-6].

A6u BuKian OyB HpPO3OPIMIMM 1 3pO3YMUTIIINM, BaKJIMBO BBECTH 3pYYHY 1 HOCTIIOBHY
CHUCTEMY IIO3HAa4eHb SK Yy JaHOMYy TeKCTi, Tak 1 y mporpami. Kyr ycix npsmux, mo pgaii
po3rIsAgaTUMyYThCs, A0 oci Ox OyAeMo Mo3HayaTH K ¢, a KyT MK IIPOMEHEM Ta HOPMAJLIIO JI0

npsaMoi sIK ¢ . [HAeKCH Mo3HAYaTUMYTh HalleXKHICTh A0 mpomMeHro cBitia (L), mo Hopmani (n), mo
nepioi (K1) abo apyroi Touku nepetuny (Kz) npusmu.

2. KoncrpyroBanuss MATLAB-nporpamu

2.1. CnouaTky cTBOpIOeMO rpadiunmii inTepdeiic maiidyrapoi nporpamu (GUI, Graphical
User Interface). Jlns msoro MATLAB mnpomonye cremiaapHe cepenoBuine (puc. 2), sKe
3aIyCKa€eThCsl HACTYITHOIO KOMaH/I010 Y KOMaH/IHOMY BIKHI:

>> guide

(mo3Havka >> Ha3MBAETHCS Prompt, i mo3Hayatume, 110 crpasa BigOyBaeTbes y Command Line).
Tyt obupaemo Taki Ul-enementu (User Interface), siki 3a6e3neuytoTh noTpiOHy (yHKIIOHATBHICTB.
A came, g mgaHol 3amadi — craTmuHHi Tekct StaticText mist MaiOyTHIX HE3MIHHUX HaJIHUCIB;
rpadiuHe BikHO axisl, e Oyne «BigOyBaTHCh Ais» — MOKa3 MPU3MHU Ta MPOMEHIO; TMOB3YH (cinanaep)
slider ta gBi PushButton, kHomku 1jIst HATHCKAHHS — OJHA JUISA “BKJIFOUEHHS CBITIA, Apyra s
orpumaHHs iH(opmamii ym gomomoro. [logBIMHMM KIMKOM Ha HUX BHUKIHKAeThCs Property
Inspector, mo mM03BOJIIE BCTAHOBIIOBATH 3HAYEHHS THM YW IHIIUM BJIACTHBOCTSIM gaHoro Ul-
00’exTy. binpmm getansHO 11 BUKIaAeHO B [5,23]. Ta TyT BaXXIUBO MiJKPECIUTH KiJIbKa TOJIOBHUX
MomeHTiIB: 1) cepen BimactuBocteii slider mapamerpam Min Ta Max ciii HajaTH 3HaYCHB BiIIMOBITIHO
Haiimenmoro -10° ta Haiibiabmoro +10° 3Ha4eHs MOBOPOTY MPU3MH JIO ii KPaiHBOro JIBOTO Ta
KpaifHhOrO MPaBOrO IOJIOKEHBb; 2) BJacTUBOCTI Tag mis crmaiaepy slider ta mis kHOMOK
PushButton namatu meBHi 3MmicTOBHI iMeHa, Hampukiaaa Rotate, Light ta Help BigmosigHo.
3aroroBka Takoro GUI moka3zana Ha puc. 2. Pagumo 3pobutu rpadiuHe BIKHO OJU3BKUM [0
KBaJpaTy, iHakime OyayTh MOMITHI BUKPHBIEHHS (iryp Ta iX KyTiB BHACTIIOK T'€OMETPHUYHHX
MIEPETBOPEHb.

33



ISSN 1998-6939. Information Technologies in Education. 2018. Ne 3 (36)
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Puc. 2. JJuzaiin epaghiunozo sikna npoepamu y GUl-pedaxmopi guide.

30epiraeMo Taky po3poOKy 3 iMeHeM, Hampukiaa, LightDispersion. Yci rpadiuni mo0yaoBu
30epexythest y ¢aitni LightDispersion.fig. OnnouacHo y penakTopi M-gaiiiiB Oyne aBTOMATHYHO
crBopero aiin LightDispersion.m s mopaneinoro mnporpamyBanHs oopanux Ul-enemeHTiB Ta
NOB’SI3aHMX 3 HUMU JTiH.

Jlam mpairoemMo 3 UM CYNPOBOKYBATBHUM M-(aiiiioMm, KWW B)KE MICTUTh aBTOMATHYHO
3TEeHEPOBAHUI KOJ JUIA «PYYHOI» KOHKperu3alii, 1e 3 kKoxHuM Ul-enmeMeHTOM MOB’s3aHi NEBHI
¢ynxkuii function, we 6inbmie nBox Ha Ul-enement. Ti 3 HuX, siki MaroTh noctdike «_CreateFcny
nporpamMyBaTH, SK TpPaBHIO, He Tpeda; BOHM NpPH3HAYEHI Ui 3aBJAHHS 30BHIIIHHOTO BUTJISTY
nanoro Ul-enementy, 1o O0yB BcTaHOBIIeHUH yepe3 Properties Inspector. 3aBnanHs koy mOTpiOHO
nuire anst Gyskuii i3 nocrdikcom «_Callback», «3BopotHiit 38’s130k», [5,23]. Tomy, 3HauHHI
00’em M-gaiiny momiuenuit komerrapem “% DO NOT EDIT”.

Ta y He3HauHe TMOpYIIEHHS L[BOTO TpaBWia, TPHUB’A3YEMO JO MEpHIOi  (QYHKINT
LightDispersion_OpeningFcn m-daiiny LightDispersion.m xox (koMaHan) mo4aTkoBOi MoOYI0BH
(x04a 11e peKOMEHI0BAHO JIMIIE ISl «IIPOCYyHYTUX» KopuctyBadie MATLAB):

function LightDispersion OpeningFcn

% Hmxuye 3ajMileH1 neskKl aBTOMATHMYHI KOMeHTapl Ta JOoOaHl BJIACHI.

$Choose default command line output for LightDispersion

global hPrizmal hPrizma’? Beta Xa Ya Xb Yb Xc Yc L LightY

handles.output = hObject;

SKOHTPOJIEHI BMIAyl [OJIS HAJIAT'OIXYBAHHS:

%get (handles) %abwm oTpmMaTH Ta OIVISHYTHM BC1 «handles»

%JlaH1 NPSAMOKYTHMKA :

Xa=0.7;Ya=1; % (Touka mimBicy mnpmu3ammu A)

Xb=0.8;Yb=0.1; Xc=0.6; Yc=0.1; % (Bepumuu npusmmu B 1 C)

Beta=atan ((Xb-Xa)/(Ya-Yb)) ; 3Ky T POBKPUTTS TAaKOIl MNpPMU3MI

hrRect=plot((0,1,1,0,0],[0,0,1,1,0]),; hold on, %Bymyemo
[IPSMOKY THUK
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set (hRect.Parent, "Color','k") $BCTAHOBJIOEMO UYOPHMI KOJI1P
'k' Yy HBOMY
LightX=1; LightY=.5; $losmoxeHHS «JIIXTaps»

hLight=plot (LightX,LightY, 'oy'"); @%MamoeMo XOBTuM «JIixTap»

set (hLight, '"MarkerFaceColor','y")

$MajtloeMO KOHTYP MNPHU3MM, BaAIOBHIOEMO 11 CBITIMM CHMHIM KOJIBEOPOM
[.7 .7 171:

hPrizmal=plot([Xa, Xb, Xc, Xal, |[Ya, Yb, Yc, Yal,
"Color','k");

hPrizmaZ=fill([Xa, Xb, Xc, Xal, [Ya, Yb, Yc, Yal, [.7 .7 11);

% I[loBynmopa 3HAYKA — NiOBICYy HOpu3aMu y Toulri A

plot (Xa,Ya-.01, 'wp', '"MarkerSize',30, '"MarkerFaceColor','w")

3J[OBXMHA CTOPOH MPU3MM IOJIS KOHTPOJIO:

L=sqrt ((Xb-Xa) "2+ (Yb-Ya) *2) ;

% Update handles structure

guidata (hObject, handles) ;%<-- 3BajiMiOK aBTOMATMUYHOI'O KOOY, HE
sMiHIOBATH!

Y HaBelleHOMY KO/JIl KO’KHA JIisl TOSICHEHAa KOMEHTapeM (TOSCHIOBAILHUM TEKCTOM 32 3HAKOM
%). Iicns 3amycky mporpamu 3 komanHoro psaka MATLAB

>> LightDispersion

MaTHMMEMO Ha eKpaHl 300pa’KeHHsI «4OpHOI KIMHATH» 3 MIJBIIIEHOIO NMPU3MOI0 Ta «BUKIFOUYEHUM
Jlixrapem. Knomnka «CBiTio!» HaTUCKA€THCs, MOB3YH Clai/iepy MepecyBaeThCs, Ta KOJAHUX MOJIN
11e TIOKU 110 He BUKIWKae. BaxxnuBo, 1o neski BBeneHi TyT BennunHH (Beta, Xa, Ya tomno), ski
MarTh BHKOPHUCTOBYBATHCS TakoX W B IHIMX (QYHKIIAX, Mo3Ha4deHi TyT sk global, «cminbaa
oOnacth mam’saTi». Llell psanouok koay OOOB’A3KOBO Mae OyTH mepmiuM. Tak camo y riobaibHy
o0yacTh mam’sTi mepeaarThes BkasiBHukU (xewmiu, handle) wa npusmu hPrizmal ta hPrizma2.
Xenqmu 30epiraoth iH(opmaliro Mpo BCi BIACTUBOCTI CKJIATHUX 00 €KTIB, MIO CTBOPIOIOTHCA.
Bonu He numie J03BOJISIOTH 3MIHIOBATH Ta BCTAHOBIIOBATH iM TIEBHI 3HAYEHHS, SK, HAIPUKIIAL,
Koutip rpadiyHOro BikHa

set(hRect.Parent, 'Color', 'k')  %Bcmanosnoemo woprnuii konip 'k'y noomy

a ¥ TakoX 3HUINYBaTH IIi 00’€KTH, KONM MOTPiOHO. Y naHoMy (parMeHTi KOIy IOBEIOCs
3allOBHIOBATH BHYTPIIIHICTh TPUKYTHUKA Tpu3Mu (komanaa fill) meBaum xoipopom. Toi, 1o Oyino
OTPUMaHO 3a yMOBUYaHHSM, OyB 3aHajnTo TeMHuil. Komip MoxHa BCTaHOBUTH a00 3aBIAaHHSAM Yy
TEeKCTOBOMY (hopMarti, sk BuIle, abo sSK TpUKOMIOHEHTHHH uucioBuii BekTop Color=[Red, Blue,
Green], y sikoMy KOXHa 3 KOMIOHEHT Bix Hyas go 1. IlixiOpatu moTpiOHMIA KOdip JO3BOJIMIIA
3pyusa MATLAB-komaH1a

>> FindColor=uisetcolor. (8)

2.2. CtBOopuMO KO[, 10 BianoBinae caaiigepy. OctaHHiii Mae MOBEPTATU MPU3MY HABKOJIO
toukn miBicy A. Kox cmig momatm nmo ¢ynkuii Rotate_Callback. Y npomy komanma
«AngleGrade=get(hObject,'Value')» BukopucTana BIiAMOBIAHO 10 aABTOMATHYHO 3TEHEPOBAHHX
«BKa3iBok» (Hints). Bona orpumye 3nauenns mix -10° ta 10°, sxe Bumae craiijep, Ta IpU3HAYaAE
tioro 3miumiii AngleGrade. [lami iize o0poOka 1i€i BEIMYHMHHM BiAMOBIIHO [0 HACTYITHUX
reOMETPUYHUX TIEPETBOPEHb.

[Tepmu 3a Bce, cnif 300pa3uTu MPU3MY y HOBIH MO3UII1, 10 BiAMOBizae ii MOBOPOTY Ha I
KyT. 3MIIIIEHHs Cllaiiiepy BIpaBO YM BIIIBO BHJIAE Iiei KyT y rpaaycax; Alfa=AngleGrade*z /180,
ToOTO «, WOro BIAMOBIAHMK y paniaHax, puc. 3. Kyr £, monoBuHa KyTa PO3KpUTTS NPU3MHU,

OepeThbest 3 oNepeIHbOI (QYHKIIIT 32 TOCEPETHHUIITBO CIiIbHOIT oOsacTi mam’siti global. Touka B, 1o
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BijasieHa Ha L Big Touku miABICY A, Temep MoOBepHyTa Ha KyT «a+ . ToOTo Maemo i HOBI

KOOpJAUHATH

X, =X, +Lsin(a+B) y,=Y,—Lcos(a+p)

: .
Bepmuna C croyaTKy yTBOPIOBAla 3 BEPTHKALIIO KyT £ . Ii Takox IOBEpHYTO Ha KYT @ y

TOMY 4YM 1HUOIOMY HalpsIMKy; MpUAMEMO 3a/jIsi KOHKpPETHOCTi, 1o HampaBo. Temep mpsima AC
YTBOPIOE 3 BEPTUKAIUTIO KYT [f— ¢ . AHAJIOT1UHO MONepeIHboMY, KoopanHaTu BepmuHu C € tenep

X, =X,—Lsin(f-a), y.=y,—Lcos(S—a).

Taxki >k cami MipKyBaHHS MalOTh Miclie IpY MTOBOPOTi MPU3MHU BIIiBO, TOOTO HA KYT — , TOMY
HaBeZieH1 ¢opMynu 30epiratotbes. Tenep crae 3po3yMiTUM TOW KOJ, 110 MM J0AA€MO A0 (QYHKIT
cnaiinepy Rotate_Callback: B m-¢aiini LightDispersion.m:

function Rotate Callback (hObject, eventdata, handles)

$ Hesxi aBTOMATHMYHI KOMeHTapl 30epexeHi:

% Hints: get (hObject, 'Value') returns position of slider

global hPrizmal hPrizma? Xa Ya Xbl Ybl Xcl Ycl Alfa Beta k1 k2
L% AngleGrade

global hLightl hLight2 hNorm

AngleGrade=get (hObject, 'Value') ;%KyT, Ha SKMMI [NOBEPHYTO IIPU3MY
cJiamnepoM

Alfa=AngleGrade*pi/180; 3%y panmiaHm

$Toyka B nicyisg HOBOPOTY INPU3MHU:

Xbl=Xa+L*sin(Alfa+Beta); Ybl=1l-L*cos(Alfa+Beta);

$TyT Alfa+Beta —-- kyT 11 rpaHl B1OHOCHO BepTuKaJjl, PaxmiaHm
Ll=sqgrt((Xbl-Xa) "2+ (Ybl-Ya) "2); %3anys nepeBipkm LI1=L

%Touxka C micjisgs HMOBOPOTY MIPMU3MIU:
Xcl=Xa-L*sin(-Alfa+Beta); Ycl=1l-L*cos(-Alfa+Beta);
L2=sqrt((Xcl-Xa) "2+ (Ycl-Ya) "2); %3anysg nepeBipkm L2=L
$TyT —-Angle+Beta -- KyT 2-1 rpaHl BIOHOCHO BepTmkajsi, PanianHwu
$BHMITyEMO HONEpenHBO-N0oOynoBaHl ob6"exkTim:
delete(hPrizmal),

delete (hPrizmal)

delete(hLightl),

delete(hLight2),

delete (hNorm)

$BynyeMo HOB1 reomMeTpmyHl O06"eKTi:

hPrizmal=plot([Xa, Xbl, Xcl, Xal, [Ya, Ybl, Ycl,
Yal, "Color','k");
hPrizmaZ=fill([Xa, Xbl, Xcl, Xal,[Ya, Ybl, Ycl, Yal, [.7 .7

1]1)7

VYpaxoBano, mo nesiki reomerpuuni o0’extu hLightl, hLight2 Ta hNorm icuytots, 60
CTBOpEHI B iHIIiH GyHKIIT HIOKYe. JIOCTYI 10 HUX TYT i TaM Hajae criibHa maM’sTh global.

3. Ilporpamy€eMo «BKJIIOYEHHS CBITJIa»

Hartuckanns xHonku «Ceimno!», puc. 4, € HaWOiNmbII CKIAZHMM JIs8 MPOTpaMyBaHHS. li
pe3yabTaroM Mae€ OyTH TOpPH3OHTAlbHA JIHIS A0 TMEpPeTHHY 3 NPU3MOI0  (CHMYJIALIsS
TOPU30HTAIILHOTO MPOMEHIO CBITJIa) y Toulll K7, Tepie Horo 3aJIoMJICHHS i TpsiMa 10 MePETUHY 13
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APYrol0 TPaHHIO MPHU3MH y Toulli K», Apyre 3aJOMJICHHSA Ta MONAIBLIMHA XiI 10 eKpaHy. Takox
MOXXYTb OyTH MOTPIOHUMH AESKI TONMOMIXKHI TOOYA0BH (JI1HIT).

3.1. 'opusonTajabHuii npominsb Bin «Jlixrapsi» 1o K. [lepma moBepxHs Npu3Mu BiAXuiIeHa
BiJ Beptukaii (oci Oy) Ha KyT a+ [ . 3 BIACTUBOCTEH TPUKYTHHKA 3pO3YMLJIO, pHC. 3, 110 BOHA

CKIajae KyT a+pf +% 3 Biccto OX, T00TO KyTOBUH KoedilieHT mpsaMoi AB €

&:mda+ﬁ+§éy

Puc. 3. I'eomempuuni napamempu npusmu niciisi NOGOPOMY;
cxema npoMeHIo Nic/is Nepuio2o 3a10MAEHHS
PiBustHHsIM i€l mpsimoi 4B, 3rigHo (7), Oyme Y=Y, +K (X—X,). OcCKinmbku HpPOMIHb «3
mixtapsi», 3 Touku L(X_,Y,) € ropusoHTaNBHUM, Y =Y, , TO KOOPJUHATY X, /I BiH TOPKAETHCSA

rpati y Touuli K, 3HallJIeMO 5K

X, = X +(yL_ya).

MATLAB-koMmauu

Yk1=LightY;

Xkl=(Ykl-Ya)/kl+Xa;% (Xkl,LightY) - Touka noTuky K1
$[lpoBOIMMO MPOMiHB CBiTJIa IO MNPU3MU:

hLightl=plot([LightX Xk1], [LightY Yk1],'w', 'LineWidth',3);
hLightZ2=plot (Xk1l,Yk1l,'w<', 'MarkerSize',10);

OyIylOTh TaKuil «IIPOMiHB» OLTUM KOJILOPOM ('w') 3aBTOBIIKK 3 MiKCeIi, Ta HANPHUKIHII CTaBUTh
3HAK CTPUIKU «CIpaBa HamiBo» '<' OuTUM KoibopoM 'w' posmipom ('MarkerSize') 10. Ii
reoMeTpUYH1 00’ €KTH OTpUMau XeH hLight1 t1a hLight2 BiAMOBIIHO.

Tenep moOyayemo Binpizok Hopmaii g0 mpsimoi AB. 3a (1) mMaemMo kymosuu xoegiyienm

Hopmani K, =— % , @ pIBHAHHA 11 3a (7) Ma€ BUTTIAA
1

Y=Y +K,(X=Xc), 9)

00 BoHa mpoxomuTh 4epe3 Touky K, (X ;,Y,). AOu moOymyBatu 1i KOPOTKHIl BiIpi3ok, Oepemo

TPOXU MEHIIUH X = X4 = Xc; —0.1 Ta Tpoxu Oumbmmii X = X4, = X; +0.1 3a (9) BuzHauaemo
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BiANOBITHUI HOMY Y = VYo = Y, + Ky (Xest — Xi1) » 1 TETIEP IPOBOAUMO OLTy MyHKTHPHY JIHIIO MiX
HuMU. OCh BIATIOBITHUI (parMeHT Komy:

$llobynoBa HopmMasii 1

kIN=-1/k1;

%11 piBHsSHHS: Y=YkI+kIN* (X-Xk1)

Xtestl=Xkl-.1; Ytestl=YkI+kIN*(Xtestl-Xkl); $6im3pKa TOYKAaA HAa
Hix

Xtest2=Xkl+.1; Ytest2=Ykl+kIN*(Xtest2Z-Xkl1);

hNorm=plot ([Xtestl, XtestlZ],[Ytestl, YtestlZ], 'w:');

Tenep uwac mpoBoauTH 3anomiieHUil mpominb. Toil mpodink, MO NPUAIIOB, Ma€e KyT A0
HOpMani mepioi rpani mpusmu, 3a (3), a,, =@, 60 #oro kyroBuii koedimienr Kk, =0 i Tomy
@ _=arctank, =0. 3naxoaumo 3a (4) — (6) KyToBuUil KOeilliEHT 3aJOMJICHOIO IPOMEHIO Ta IHIII
rapamMeTpH Iiel IpsiMoi:

Clyyq = ArCSiN (nlz sin aKl) v P =P Oy Ky =tangy . (10)
1e, SIK IpUKIax MOKU 110, npuiitMemo N, =0.4. 3a num KyToBUM KoedilieHToM ciij OynyBaTu
3aJI0MJICHHUH TIPOMiHb SIK IPsAMY, IO IIpoXoauTh uepes K, . Ii piBHsuus moai6Ho 10 (9):

Y=Yt kLKl(X - XKl) ' (11)

3.2. MIpominb Bin K1 go K>. Y nHamiil imitauiiiHiii moOymoBi Tenep MPOMIHb-TIPSAMY CIij
npoBecty B K1 10 K. [lpyra noBepxHsl MpU3MHU BixuiieHa Bi BepTukaii (oci Oy) Ha KyT a— 3,

puc. 3. OckilbKH BOHA MPOXOJUTH Yepe3 Touky A(X,,Y,), To ii piBHsHHSI 32 (7) BUTTISLIATUME SIK
y:ya+k2(x_xa)1 (12)

ne k, = tan(%+ o — f3) . llpupisHroemo ii 10 (9), abu 3Haiitn Touky K, (X.,, Yy,) OEPETHHY APYyroi
MOBEPXHI 3 IPOMEHEM,

Vi +Kica (X2 = Xir) = Ya + Ko (X, = X,)
3Biacu

X = Ya—Yaa + kLleKl — kzxa
K2 — :
kLKl - kz kLKl - kz

[TincraBnsiroun e 3HaueHHs B (10) a6o B (11) 3HaxoauMo ¥ iHIIY KOOPJMHATY TOUKU MEPETUHY,
Y, - BunucyBatu aHanmitTu4Hy GopMysn A Hel He TOLUIBHO.

3.3. JIpyre 3ajomjieHHs1 npoMeH0 y Toulli K>. Ananoriudo go 1. 3.1, y Touri K, Oymayemo
HOpManb [0 Apyroi rpaHi npusmu y Touni Ko. Ii kyroBuii koedimient € Kk , =— %2 , & PIBHSIHHS,
aHayorigHo 110 (9), €

y=yK2+kn2(X_XK2). (13)
3HOB 0epeMO X = Xy = X¢, —0.1 Ta X=X, =X¢, +0.1 3a (13) BM3HaA4aeMO BiAMOBIgHI HUM
Y =Yesr = Yo T K, (X = Xg), 1 TEIEP TPOBOIUMO Oiy MYyHKTHPHY JIHIIO MK (Xeqs Yier) T2

(Xest2+ Yiest2) - BOHa TOKa3ye HOpMaib, BIANOBIIHO MO sIKOT 3aJOMICHHS “BinOyBaeThcs”; Taka
moOy10Ba J0IIOMara€e HaJlaroJpKyBaTH Iporpamy, Ta B il OCTaTOYHOMY BUTJISII 11 3HATO.
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bynyemo tenep apyruii 3amomieHuii npominb. [Ipominb, 1m0 OpURIIOB, Ma€ KyT ¢, A0 OCl
OX 3a (10), Ta mo HOpMaIi Apyroi rpaHi Mpu3mHu, 3a (3),

Qo = Pna _(DLZ,

00 #oro kyrosuii koedimient K, =K, ,, Bxe BiAMiHHHI Bix HyId, A€ @ , = arctank|,, . 3Haxoxumo
3a popmynamiu (4) — (6) KyToBU KOE]IIIEHT 3aJJIOMJICHOTO POMEHIO:

Uy, =ACSIN (N SINQ,) Py = Prp — G, Ky = tan Pz

He cuig Bxe Opatu n,, = % , 00 TIPOMiHb BUXOJIUTH 3 MPHU3MH JIO TMOBITPSA. 32 UM KYyTOBUM
12

KoedilieHToM ciif OynyBaTu 3ajJOMJICHMH INPOMiHb K MpsAMY, WO mnpoxoauTh udepe3 K,. Ii
piBHSHHS 110A16HO 10 (9):

Y=Yt kLKl(X - XKl) . (14)

3.4. IIpominb 10 ekpany. Ocranniii npomias (14) Begemo 10 “ekpany”’, Too6to 1o X =0.1.
[lepetun BinOyBaeThest mpu X =0.1, 1 3 ocranHbOi Touku 10 X =0 Begemo ioro “mpoexuir”
ropu3oHTanbHO. T0oOTO MaemMo B pemTi pemT Oinmnii mpomiHb Bin “mixtaps” mo mpusmu y Ki,
3anomiieHuit nmpomine Mk Kj; mo K y cepenuni mpusmu (TyT Bke Mae BigOyBaTucs AMCIEpCis
IIPOMEHIB, iX po3IIapyBaHHS 3a KOJIbOPOM Y 3aJIEXKHOCTI Bi Ny, Ta N, , HACTYIHUN PO3JLT), IPyTHi
3aJIOMJIEHUH MPOMIHb /10 €KpaHy Ta “NOJIOCH CIIEKTPY’ Ha eKpaHi.

Januii etan po3poOKH JOLITBHO 3aBEPIIUTH TECTYBaHHSIM IMporpaMu. A came: MpHIIMaeMo
n, =1; Xig npoMeHto Yepe3 NpU3My 10 eKpaHy Ma€ OyTH NPSMOIIHIHHUM, 0€3 3aJI0MJICHb.

4. BracHe gucnepcis cBitJa.

Bei aii Bim Ki 1o mpoekuii Ha ekpaH JAOLUIBHO PO3MICTUTH HamNpHUKIHII M-daiilmy
LightDispersion B okpemiii ¢yHkIii, ckaxiMo ColoredLightPath (1), 1O 3aleXUTHME Bij
HOMepa Kosibopy I. Temep Koj, MOB’s3aHM i3 KHOMKOI «CBITJ0!», Mae JUIle TakKuid KOPOTKHI
BUTJISIA:

for i=1:7 %sK1110 00paHo JuIIe 7 KOJIbOPIB, K TYT

ColoredLightPath (1) (15)
end

ONHaK Ha modatky (yHKIli ColoredLightPath MaeMO TOMICTUTH TaOJHMIFO OOpaHUX IJis
CHUMYJISALIT KOJIbOPIB Ta KOE(IIIEHTH 3aJIOMJICHHS Ha TPaHULI “TIOBITPsi—CKiI0” N, /i HUX. B m. 1

MU Ha3BaJIM XapaKTepHI KOJbOPHU IS CHUMYIALIi: YEepBOHUH, >KOBTOTapsSUYUM, KOBTHH, 3€JICHUH,
OmakuTHUM, cuHIA Ta ¢ioneroBuil. OOMexxumocs naHumu 7 koimbopamu. Oyukiis (8) MATLAB
J03BOJISIE TiTIOpaTH “BeKTOpHUIA ekBiBaneHT” red-blue-green mis KoKHOTO 3 HUX, a came:

vColor=[0.5 0.2 0.6; %dioneroBuii
0 0.5 0.7; %cwumnii
0.3 0.7 0.9, %06makurHuit
0 1 0 %o3enmeHui (16)
1 09 0.2; %oxoBTHil
0.85 0.3 0.1; %wkoBTOTapsUMiA
1 0 O0]; %uepBonuii

(16) € HactipaBzi MaTpUIICIO BUMIPHICTIO 7*3, 1 3BepTaTUCS J0 MEBHOTO KOJBOPY CIiJl HA 3pa30K,
ckakimo, cuaboro vColor(2, :).
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KosxHuii 3 Ha3BaHUX KOJIOPIB Ma€ CBiM KOE(DILIEHT 3aJIOMJIEHHS N, Ha IpaHULI “TIOBITps—
cxi0”. Di3uyHUI MeXaHi3M BIAMIHHOCTI N, U1 KOXHOTO KOJBOPY, HOB’SI3aHUN 13 PiI3HOIO
IIBUIKICTIO CBITJIa TIEBHOI YacTOTH y pi3HOMY cepemoBuii [19], mis gaHoi cuMmyssiii 3HaUYCHHS
HEeMae, TaKk caMo SIK 1 4acToTa BIJMNOBIJHUX €JIEKTPOMArHiTHUX KoJuBaHb. Baxnmso, mo n, <1.
Tak, nna yepBoHoro kosavopy N, =0,6086, a gua ¢ioneroBoro n, =0,5934. Ille pa3
MiAKPECIMMO, [0 MU MaEMO CIIPABY HE 3 TOYHUM (Pi3UYHUM PO3PAXyHKOM, a 3 CUMYJISIIEI0 TAaHOTO
¢isuyHOro sBUIIA. SIKIIO NPUNHHATH HA3BaHI 3HAYEHHS N,, TO HABPAJ MU 3MOKEMO IIOKa3aTH

SBUIIE HA TakoMy MajoMy Macmrabi. OTke, NpUIMaeMO JOBUIBHHUN BEKTOp KOEQilli€HTIB
3JIOMJICHHS:

DispCoeff=[0.56 0.59 0.63 0.67 0.710.77 0.8];

3a HuUM 1 BiAOyBaeThcsl nukiiyHa modynosa (15). B pesynpraTi Oaunimo Ha “‘ekpani” JiBOpyd
pe3yabTaT “posmnamy’ O61JI0T0 CBITJIa HA CIIEKTP KOJBOPIB y 3BUYHOMY JUIsI BECEJIKHU MOPSIAKY, pHUC. 4.

3 LMDispesion _ & ligheDispersion - x

[lucnepcia ceiTnNa Ha TPHKYTHiil npuami [lucnepcis cBiTna Ha TPUKYTHIt Npani

A

Honomora Nonomora

Puc 4. Jlucnepcis ceimna npuzmoro, nogepHymoro énpago (a) ma yuieo (0)
3 “nixmapem” y 3HUMCEHOMY NONOIHCEHHI
Hamnpukinmi ciig 3amiati KHONKY PushButton «/lomomoray, siK 1€ BUMararTh Cy4YacHi
cTaHzapTd mporpamysaHHs. Jna meoro no ¢yHkuii Help pushbutton Callback, mo ik
BIJIMOBiAA€, CNIJl AOJATH PSAAOK KOy 3 TOTOBOIO BkKe (POPMOIO TOBIAKH:

helpdlg({' Texkcr goBigku '}, ' Ha3pa moBimku ')
[Ipo 10 koMaHAy MO>KHA JAi3HaTHCS 3 KoManHoro BikHa MATLAB 3a 3anutom:

>> help helpdlg

3pa3ok Takoi JOBIJAKU Ja€ puC. S.

4. PO3MNAL BINCTO CBITNA HA CEJTALOBL: - X

ADH Le BrBEYaTH,
0BepiTE NONOHWEHHA NPHIMKH CNARGEROM Ta HATHCHITE “Caitnol™.
Cnangepom MOXHE NOBEETATH NPH3aMY ¥ NiBs Ta npass wa 10 rpag.
Tarum YHHom pobiTe BIpTyansH SXCNEPHMEHTH 3 "Becenkon”,
LG B OTPHMYETE!
AKI BMCHOBKK MOMHA 3POEBMTI?

Puc. 5. Bikno “oonomozu”

5. HaByaHHSI HA «BJIACHUX BiAKPHUTTIX»

PoGora cryneHTa HaJ TakoI MPOTPaMOI0 3MYIIYE HOTO KOHIIGHTPYBATHCS HaJl 3aKOHAMH, SIKi
“ynpaBisioTh” JaHUMHU (PI3MYHUMHU 00’ €KTaMU; CTYIEHT HIOUTO BIATBOPIOE HUISAX, SIKUH JlaHA HayKa
BXKE KOJIUCh MPOHIIIA. be3yMOBHO, CTYJIEHT CTUKAETHCS 3 IEBHUMH TPYAHOIIAMH 3 MAaTEMATHKH Ta
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3 nmporpaMmyBaHHs. Ta repeMora HaJx HUMH, KDACUBUN OCTATOYHUM BUIVIAJ IIPOIPaMU HAJTa€e HOMY
CWJI Ta MiJHECEHHS IIWTH 10 KIiHIA Ta, 3PEIITOI0, BIAYYTH 3aJ0BOJICHHS COOOI0 Ta IMOJI0JIAHOIO
npobiemoro. Marematuune Ta mnporpamae cepenoBuiie MATLAB no3Bomsie MiHIMI3yBaTh
“TexHI4HI” TpyaHOIIl Ha mboMmy muIsAxy. Cka3zaHe — JWIIE TMEpIIMH apryMeHT 3a TeAaroriuHHM
METO]T “IIJITXOM BIIACHHUX BiJKPUTTIB”.

be3syMoBHO, cTy/eHTa MOTHBYE TaKOX 1 T€, K BIJHECYThCS IO KOTO IMpOrpaMu OTOUYIOUl —
npy3i, BumrTeni, 6arbku. | TyT CyTTEBO, IO BOHM MAIOTh TEMEP MOXJIHMBICTH POOUTH TEBHI
BIpTyaJbHI €KCIIEPUMEHTH i KepIBHULITBOM BumTens. Hamamo ix KopoTkuit onuc.

I[lepr 3a Bee, 11€ 3MiHU Y pO3TallyBaHHI KOJLOPOBOTO CIIEKTPY ISl PI3HUX MOJIOKEHb CKIISTHOT
MpU3MH, SIKI 3aJal0ThCS 3CYBOM IOB3yHa claijepy, puc. 4. Jlani MOXJIMBO IOCHIIXKYBaTh LieH
CIIEKTp IIISXOM IiIHATTS a0 omyckanHs “maixtaps’ LightY, ais goro motpiOHi HEBEIHUYKI 3MIHH Y
nporpami, 1. 2.1.

Takox MOXHA JOCHIIWTH 3MiHY CEPEJOBHII «IIOBITPS» Ta «CKJIO» HA SKECh 1HIIE, JIe Mae
Miclle aHOMallbHe 3aJ]OMJICHHS (HANpUKIAJ, «BoJa — IOBITPSHA MOPOKHHMHA»). i 1bOro y
koedinientn DispCoeff ciig mominaTH Ha Taki, 0 OUIbIIE OJUHUII Ta 3MCHIIYIOTHCS, HAIPUKIIA]
DispCoeff=1./DispCoeff.

MoxHa HaJlaTH HACTYITHUM CTYJEHTaM PO3BHUTOK Ii€i MPOrpamMu, HAPHUKIAM, MPOXOHKEHHS
cBiT)Ia uepe3 cdepuuny JiH3y. MoxkHa 3pOoOUTH OULIBII JETaNbHy IUCKPETH3allil0 YaCTOTHOTO
miama3oHy cBitTia (Oinblme HDX 7, SK TYT); TOAI 3MiHA KOJBOPIB Ha €KpaHi Oyne mocTymoBa, 0e3
PO3pUBIB, SIK TYT.

Ta OinbII NPUHIMITOBUM 37Aa€THCS € OJHE “BJIACHE BIAKPHUTTS CTyIACHTaMHU. BOHM MOXYTb
“eMmipUyHO” HATUKHYTHCS Ha Te, IO Yy pa3l 3actocyBaHHs nepmoi 3 ¢opmyn (10) MoxyTh

yTBOPUTHCS KOoMIUIeKcHI uucia! Ilpuumna 3po3ymina: aprymeHT GyHKII arcsin(nlzsin aKl)

BUMIIIOB 3a MeXi |n12 sin aK1| <1, 10610 cTrae Oinmpine oguHuIi. CTYAEHT y po3madi: YoMy Iie Tak?

[o pobutu?

[ TyT y BUMTENSI BUHUMKAa€E MOXKIIUMBICTD 1€ OJIHOTO “BiIKpUTTA . Haramaemo cryaeHrtam, 1o B
icTopii HayKd HEOJHOpa30BO OyiM BUIAIKM BIAKPUTTIB “Ha KIHYMKY Iepa’, a TOuHIIEe — 3
(dbopManbHO-MaTEMaTUYHUX YCKJIaJAHEeHb (maHera Ypan B.I'epmenem, neiitpino B.Ilaymi). ¥V
JAHOMY BMIIAQAKy Takox ciif npunyctutd 3a IOmxuHom BirnepoMm mpo “nuBHY e(eKTHBHICTh
MaTeMaTUKu y NOpupoaHuunx Haykax~ [25]. A came, “lllocs” Mae xoBarucs 3a B1IIMOBOIO
MaTeMATUKH TPAIIOBATH, KO @ Habmwkaerbes 1o 90°! 1 aificHo, 1eii GpakT ciiij moB’s13aTu 3 Tak

3BaHUM TIOBHUM BHYTPIIIHIM BIZIOUTTSM, siKe y (i3U1ll BiJOME 1 Ma€ TeXHIYHI 3aCTOCYBaHHs [26].
BucHoBku

1. “Metox BracHUX BIAKPUTTIB” Ma€ 3a0X0UYyBATH CTYJEHTA JI0 BUBYCHHS HAyK y IIKOJI YM B
yHiBepcureTi. Lle 0co0a1Bo cToCyeThCs TaKO1 TUCIUILTIHY, K (Pi3uKa.

2. llporpamyBaHHA (I3MYHMX 3a/a4 CHUPAETbCS Ha 3axOIJICHHI Maike BCIX Cy4acHHUX
CTY/ICHTIB TIEPEIOBUMH KOMIT IOTEPHUMH TEXHOJOTISIMHU, Hala€ iM MOXIUBICTh BHBYATH
“cKJIafHI” JUCUHUIUTIHUA aKTUBHUM 3aCTOCYBAHHSM MPOTrPaMyBaHHS.

3. IlporpamyBaHHs He Mae OyTH CKIAQIHUM 1 BiJBOJIKATH CTYACHTAa Bia (i3HMYHOI CYTI
npobnemu. Takum € mporpamyBanHs y cepenosuili MATLAB, ske coporiye “TexHiuHi”
CKJIQ/IHOIIIl HaJaro4M CTYyJIeHTOB1 Oaraty 010/110TeKy rOTOBUX (YHKIIHM Ui MaTeMaTHKU Ta
Bi3yautizauii pe3ynbTary.

4. 'V Taxiit poOOTi CTYJEHT OJJHOYACHO 3BEPTAETHCA 10 JOTIOMIKHMX MAaTEeMAaTHYHHX 3a/1ad, 110
J03BOJISIE HOMY 1TOOAUUTH MIKIMCLUHUIUTIHAPHI 3B’ 3KH, HAYKY B i1 €IHOCTI.

5. Peanmizyroum 1mi MOJOXKEHHS, Y CTaTTI BUKIAIEHO OCHOBHI eramu ctBopeHHs MATLAB-
nporpamu gucrepcii cBitia Ha nmpusmi. CriogiBaemocs, 110 11e 0y1e KOPUCHUM K YUUTEISIM
Gbi3ukH, TaKk 1 BUMTENSIM TporpamyBaHHS. [lpyri oTpumanu HaBUYaJIbHUN MaTepial 13
porpamMyBaHHs, a MepIll — Mporpamy, 3 SKOKO MOXKHa pPOOWTH TIEBHI BipTyaslbHI
EKCIIEpUMEHTH.

41



ISSN 1998-6939. Information Technologies in Education. 2018. Ne 3 (36)

6. IlpupoaHo, mo JaHa mporpama He € BUIBHOIO BiJl HENIOJNiKiB. BumpaBieHHs aeskux Ta ii
MOJAIbIT  MOXUIMBI  MoOAMpIKamii MOXYTh CIYI'yBaTH 3aBIaHHSAMH JUJIi HACTYITHHX
CTyAeHTiB-po3poOHukiB. Kimbka mnpuknanai. JlowinbHO  3poOMTH  TMCKPETH3ALIIO
XBUJILOBOTO Jliara3oHy BUAUMOTO cBiTia (15) He Ha 7 KOJIBOPIB, SIK TYT, @ Ha OUIBIIE, 110
JacTh HE TUCKPETHHI CIIEKTp, a OMrk4uil 10 HermepepBHOro. CrpolleHe 3aBJaHHs MOXHA
JaTH 3 OJHUM JIMIIE 3aJOMJICHHSM (CKaXiMO, MPOMiHb 13 KIMHaTH B aKBapiym).
CknagHimmMM 3aBIaHHSIM Oyze o0y yBaTH MPOMEH1 Kpi3b ONTHYHY JIIH3Y.

Tloasika

VYnepiie Taky mporpamy iHIiliIOBaB Ta 3pOOHMB CTyAEHT aBTopa AHTOH Denopyk y CBOIH
KypCoBiii poOOTI HampuKiHII nepiioro Kypcey HamionansHoro aBiariiinoro yHiBepcutety (2015 p.).
Bin nocraBuB Ta po3B’s3aB I CAMOCTIHHO, Ta OT MOSICHUTH 11 y CYIPOBOKYBATHBHOMY TEKCTI HE
3mir. (B3araimi, “moscHuTr” — 11e caabke Miclie BITYM3HSIHHUX CTYACHTIB, “3aKiaieHe” HEIOIKaMH
HaIoi OCBiITHBOI cuctemu). Kpim Toro, neski wmicis y mporpaMmi He OyiaM po3poOlieHi Ha
JOCTaTHROMY PiBHI BHAcHigokK Opaky uacy. Ta Bce >k aBTOp BUCJIOBIIOE€ HOMY CBOIO BISYHICTb.
HemonaBHo 3poOuTH Taky mporpamy 3axagaB IUIUIOMHUK aBTOpa 3 KOJEIKY KOMIT FOTEPHHX
TEXHOJIOT1H, Ta CIPABUTHUCS 3 HEIO HE 3MIr. ABTOpP BASAYHUH 1 oMy 32 MOO1Ti3allifo.

s craTTs B OCTAaTOYHOMY BHIJISIJII OOrOBOprOBayiacs 13 yuwreneM QI3UKH  (i3HKO-
matematuuHoro jinero Nel45 m. Kuea 3acmyxenum yuutenem Ykpainu O.I'. PosenBaiiHom,
SIKOMY aBTOP BHCJIOBJIIOE CBOIO IIIUPY MOJSKY.
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Yevgeny Gayev
National aviation university, Kyiv, Ukraine
MATLAB-PROGRAM FOR LIGHT DISPERSION ON PRIZM AND “OWN

DISCOVERIES” EDUCATIONAL METHOD

MATLAB-programming of physical problems is quite easy. It captures students, encourages

them to overcome certain difficulties and obstructions on the way to a pleasant program with
graphical interface. Students focus to physical problem formulation, choose mathematical tools
required. This way they realize educational method «Path to own Discoveries» being propagated in
last publication by the author. In this article, this is illustrated by creation of MATLAB-program
that displays (imitates) white light dispersion to a «rainbow» when it passes through a glass prism.
MATLAB provides capabilities of an «easy programmingy that facilitates students to learn physics
more effectively. Besides school laws of geometrical optics, they need to know only school
geometry, trigonometry and basics of analytic geometry (namely, the topic «Line on a plane»).
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This article delivers a few exercises with algorithms and programming to the informatics
lecturer. To the teacher of mathematics it provides convincing illustration for practical use of some
its chapters (trigonometry, line equations etc.). Teacher of physics gets a model and the program for
virtual computer experiments in optics. But the students, finally, get simple scientific and
educational tools, term works etc. that display pleasure of sciences and their mutual intrinsic
relationships.

Keywords: light dispersion, programming, MATLAB, geometrical optics, analytical
geometry.

I'aes E.O.
HauunoHanbHbIN aBHALlMOHHBINH YHHBepcuTeT, Kues, Ykpanna

MATLAB-ITIPOTPAMMA JUCHEPCUM CBETA HA [NPUSME W METOJ
OBYYEHUS HA “COBCTBEHHBIX OTKPBITUAX”

MATLAB-nporpammupoBanue GuU3MYECKUX 3a1ad  JOBOJIbHO mipocTo. OHO yBIEKaeT
CTY/ICHTOB, NPUIAECT UM CHIBI MPEOJOJIETh OIpPENEICHHBIE CIOKHOCTH M TPUHTH K KpPaCHBOH
nporpamMme ¢ TrpadpuueckuM uHTEpdeiicom. CTyAeHTBl COCpPelOoTaYyMBAIOTCA Ha (HU3NIECKON
dbopMynMpOBKe 3ajaud, BBIOMpAIOT HEOOXOAMMBIM MaTeMmaTudeckuil ammapar. Tem caMmbIM
CTYICHTBHI peanu3yloT Mmeron o0ydeHuss «llyreM cOOCTBEHHBIX OTKPBITHIT», KOTOPBIH aBTOp
IponaraHaupyeT B MOcienHuX paboTax. B maHHOM ciydae 3TO WIUTIOCTPUPOBAHO CO3JaHUEM
MATLAB-nporpaMMsbl, KOTOpasi JI€MOHCTpUPYET (MMUTHpPYET) pasleieHue Oeloro cBera Ha
«pasyry» mocje ero MpoxoXKIeHHs uyepe3 cTekIsHHYyo npusmy. MATLAB Hajgaer MHCTPYMEHTHI
«JIETKOTO TPOTPAMMHUPOBAHUS», YTO W TMO3BOJSET CTYIEHTY OBIaJeBaTh (QuU3NKo Ooree
spdexTuBHO. Kpome 3aKOHOB HIKOJIBHON TI€OMETPUYECKOH ONTHKM HEOOXOIMMO 3HATh JIMIIb
reOMETPHIO, TPUTOHOMETPUIO U Havyalla aHaJIUTUYECKON reoMeTpun, Temy «lIpsimast Ha IITOCKOCTHY.

Marepran [aHHOW CTaThM TPEAOCTABISIET JIGKTOPY TO HH(MOPMATHKE HECKOIBKO
yIpaKHEHUH 110 arOPUTMHU3ALMH U TPOTPAMMUPOBAHUIO. YUUTEII0 MAaTEMaTHKH — YOS TUTEIbHYIO
WUTIOCTPALMIO MPAKTUYECKOTO MCIIOJIB30BaHMS €€ OINpPENeNeHHBIX pa3feiioB (TPUTOHOMETPHUH U
ypaBHEHUH mpsAMoil). VYuuremo ¢QU3MKHM — MOJAENb M MNporpamMmy [Uisi KOMIIBIOTEPHBIX
HKCIIEPUMEHTOB IO ONTHUKE. A YYHTEISIM M CTYJICHTaM, CaMO€ TJIaBHOE, JIOCTYITHBIE UM Hay4dHO-
o0yyaromue ynpaxHeHHUs, KypCOBYIO pabOTy M T.I., KOTOpbIE JEMOHCTPUPYIOT KaK KpPacoTy Hayk,
TaK ¥ UX B3aMMHYIO CBSI3b.

KuaroueBble cioBa: gucnepcusi cBera, nporpammupoBanue, MATLAB, reomerpuueckas
OITHKA, aHAIUTUYECKasi TEOMETPHUSL.
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YK 378.147.091.33
Inscosa 1O. C.
Binnuubkuii MeguaHNM KoJieK, Binunus, Ykpaina

34CTOCYBAHHA IKT Y IIPO®ECIHHIH ITIATOTOBII MAHBYTHIX
MOJIOTUINX MEJHYHHX CHEIIAJIICTIB ITI/T YAC BUBYEHHA
@PAXOBHX JUCHHITIIH IICHXIATPHYHOI O ITPODLIIO

DOI: 10.14308/ite000673

Y ecmammi npoananizoeano nouamms «ingopmayivino-xomyHixayitini mexronoeiiy (IKT).
Bucsimneno nepesacu ma medonixu euxopucmanusa IKT y oceimnvomy npoyeci. Haconoweno na
saxciugoCmi  ma  HeoOXIOHOCmI  8NPOBAOICeHHs 6  YKpaiHcvbky meouuHy oceimy IKT.
IIpoananizosano noHAMmMs «KMeHmMAalbHi Kapmuy. Y cmammi noKasaHo 3acmocy8anHs MeHMAaIbHUX
Kapm ma oHaaun cepsicy LearningApps y npoyeci npoghecitinoi’ nio2comosxku MatloymHix Moao0uux
MEOUYHUX chneyianicmié ni0 u4ac 6UYEeHHs OUCYUNIIH NCUXiampuunozo npo@inio, 30Kpema
«Ilcuxiampia ma Hapronoziay, «Medcecmpurncmeo 6 ncuxiampii ma Hapronoziiy ma «Hesponoecis i
ncuxiampiay. Poszenawymo ocobiugocmi opeanizayii ma npoeedenHs NiOCYMKOBUX 3AHAMb 3
exazanux oucyuniin. Ilpooemoncmposana cmpykmypa niocyMKo8020 3ausamms, aKa npeocmasiena
V 6uenadi Ccy4acHoz2o IHHOBAYIUHO20 3acoby — MmeHmanvHoi kapmu. [Ipedcmagneno memoouxy
npogedeHHs Ni0CYyMK08020 3aHAmms, 0e CMyOeHmu Npayowms Ha IHMEPaKmusHil oowyi ma 3a
KOMN T0OmMepoM, BUKOHYIOUU 3A80AHHS, SIKI NOKA3AHI 8 CMPYKMYPI MEHMATbHOI Kapmu: po36 a3y10mb
cumyayituni 3a80aHHs, mecmu, KpPoC8Opou, iepos8i OHIAUH 6npasu i 0eMOHCMPYIOMb NPAKMUYHI
Hasuyky. Haeonoweno, wo euxopucmauHs yiei Memoouku 6 OCIGMHbOMY Npoyeci 3Modce
nioguwumu  AKicms npogeciinoi nid2comoexku MaubdymHix MOIOOUUX MeOUYHUX CReYianicmis.
3pobaeno sucnosox npo me, wo IKT € ocHosHUMU THCMPYMeHRmamMu MOOepHI3ayii MeoOuyHoi oceimu
ma eKOHOMIYHO20 3POCMAHHS HAUWO20 CYCNILIbCMEA.

Knwouoei cnoea: ingpopmayitino-komyHikayitini mexnono2ii; Monoowi meOuuti cneyiaiicmu;
MeHnmanvHi Kapmu, oH1alH cepgic LearningApps.

ITocTranoBka npodemu.

VY 3B’S3Ky 3 YHPOBAUKEHHSIM HU3KH pepopM Yy CydacHId MeIWYHIN OCBITI BUHUKAE rocTpa
notpeda ONepaTHBHO BIUIMBATH Ha MNpodeciiiHy MiAroTOBKY CyYaCHMX MEIMYHUX (axiBLiB,
30KpeMa ManOyTHIX MOJIOAIIUX MEIWYHUX CIHEIIaTiCTIB, 3JaTHUX IIBUIKO OCBOIOBATH HOBI BUIU
TiSUTBHOCTI Ta HOB1 TexHOJOTii. OCHOBHI 3aBJJaHHS MEIUYHUX OCBITHIX 3aKJIaJiB, IO BUCYBAIOTHCS
CydyacHUM 1H(MOPMAIIHHUM CYCIUIBCTBOM, — II€ MIATOTOBKAa BHCOKOKBaTi(hiKOBAaHUX METUIHUX
CMeLIaNiCTIB, 3aTHUX LIBUJIKO aJaliTyBaTHCA B PI3HUX KUTTEBUX CUTYAIlisIX, CAMOCTIHHO HaOyBaTH
HEOOX1/IHI 3HAHHS Ta BMUIO iX 3aCTOCOBYBAaTH B MpaKTHYHIA HismbHOCTI. Ilin yac HaBuaHHSA B
MEIWYHMX 3aKJaJaXx OCBITH OOOB’SI3KOBOI0 YMOBOIO € IMiJrOTOBKa MaHOYTHHOTO MEIAWYHOIO
crieniaiicra, SKMi MOXKe NMPUHHATH CaMOCTiiiHE pIIIeHHs B HECTAHAAPTHINM KIIHIYHIA cuTyauii, 3
PO3BUHEHUM KpPUTHYHHM Ta TBOPYMM MHUCIEHHSIM, 31 CQOPMOBAHMMH KOMYHIKAllIHHUMHU
HaBUYKAMU Ta BMIHHSM CIUJIBHO MpalfoBaTd B KoMaH i, /i yCHilHOro BUPILIEHHS MOCTaBICHUX
3aBAaHb, JUIS MIJBHUINCHHS SKOCTI Ta YAOCKOHAJICHHS MEIUYHOI OCBITH HEOOXiJHI BHCOKa
MOTHUBAIliSl Cy4acCHHUX CTYJEHTIB MEIWYHHUX OCBITHIX 3aKJaJiB Ta MOUIYK HOBUX TEXHOJOTIH i1
METOJIMK y BHKIJIaJaHHI OCHOBHHMX (axoBux auciumiiH. OcoOiuBYy yBary Ha LbOMY eTami
peopmyBaHHs OcBiTH HaykoBui npualsaioTh IKT, mo opranidyHo BHOpOBaXYyIOTBCS B OCBITHIN
mporec: fK B ayAMTOpHY, 30KpeMa IiJi 4ac BHMKJIAJaHHA Ta 3aCBOEHHS TEOPETUYHOIO Ta
MPAKTUYHOTO OJIOKIB HAaBUAIBHMX MAWCIMIUIIH, TaK 1 B MO03aayJUTOPHY (camocCTiiiHy) poOoTy
CTYJICHTIB.

Inmacosa 1O. C.
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AHaJI3 OCTAHHIX JOCTIIKEHb | mMyOJiKkamiii.

Acniektn BrpoBampkeHHs IKT B ocBitHiii mporec Buuanu B. bukos, 0. Topomiko,
P. I'ypeBuy, 1O. XKyxk, M. Kanewmis, JI. Konomescokuii, FO. Pamcekuii, 1. [llaxina, JI. [lleBuenko Ta
iH. Bukopucranns IKT y npodeciitHiii miaroToBii MaiiOyTHIX JIiKapiB 3HAWIIIO BiOOpaKEHHS y
npausix B. A6pamosuy, T. boituyk, B. bopak, A. bpazanyk, JI. Benrep, 1. I'epym, C. Knumniok,
O. Kyumak, A. Mameiiko, I. Mameiiko, C. Mucnoscekoi, A. Ilenemenko, B. XomopoBcbkoro,
H. YnesuaoBoi Ta iH. Cy4acHi acriektu BrpoBapkeHHs IKT B oCBITHIH mpoliec METUYHUX KOJIEIKIB
posnsimaroTeess B poborax H. baxmyrooi, O. Ieiiko, B.I'yzeoi, H. [Bopmosoi, JI. Xypwu,
T. 3epukoBoi, T. Kauypu, 1. Kiiiko, O. Konecnuk, A. KotBumpkoi, A. Iletropenko, O. CoHpak,
M. Cocnogoi, T. Ctonsapenko, B. Tuniyk Ta iH. 3acrocyBants IKT B OCBITHIX MEAMYHHX 3aKJIajax
i yac BUBYCHHS (DaxOBUX TUCHHMILIIH BioOpaxeno y npaipix I'. bapunu, H. bapumu, O. bipkosoi,
I. BbyryxanoBoi, M. Boponenp, A.I'oxenko, . Jemesoi, O. XKykynakx, T. Kopanpuyk,
X. Ky3bMmincekoi, JI. MapxaeBoi, I. Moposzenko, IO. IlemanoBa, I. Cipak, A. CnaByry,
O. CokonoBcbkoi, b. XanxacaeBoi, A. Illleiirac, A. Illemox, 1. Illemox Ta iH. BukopucranHs
cepsicy Learning Apps y HaykoBiii JiiTepaTypi mpejicTaBicHo B mpaigix B. bukosa, M. XKannak,
O. Inpinoi, M. Cabminoi, . Tapan Ta iH. y KOHTEKCTI BHBYEHHS AMCUUIUIIH iH(pOpMaIliiiHO-
MaremaTuaHoro mpodimo, FO. HoceHko — y KOHTEKCTI BHUBYECHHS NPUPOJAHUYMX UCIHILIIH,
C. CupmopoBa Ta iH. — y mpoleci BUBYCHHs KypCy IeAaroriku. 3acrocyBaHHs cepicy Learning
AppS. y 3akiazax MEIUYHOI OCBITH BHCBITIEHO B HaykKoBHX jgocimikeHHsx [O. Jlemesoi,
€. €pmonoBuu, €. Temnsamwmuoi, A. TurapeHko Ta i1H. ACHEKTH BIPOBAKEHHS METOJIUKU,
noOyJ0BaHOT Ha BHUKOPUCTaHHI MEHTAJIbHMX KapT B OCBITHBOMY HPOIECI, JOCIIKYBaIH
T. botozen, b. brerozen, T. Bacunenko, II. Bpimma, C. Hdy6uk, B. Konecnuk, B. Marmikina,
P. Mengenes, X. Mrwoiep, T. Pagomceka, 1. llaxina, FO. [lnnsies Ta iH.

OTxe, miJl yac MPOBEJCHOTO aHaJi3y HAYKOBHUX JDKEpEN, B SKUX BUCBITIIOIOTHCS MPOOIEMHU
3actocyBanHs IKT y OCBITHIX 3akiamax, BHSBJICHO Te€, 10 HAYKOBIIl BHU3HAYAIOTh HEOOXITHICTH
BUKOPUCTAHHS BKa3aHUX TEXHOJOTIH HaBYaHHS, aje HEJAOCTaTHHO JOCITIDKEHUM 3aJIUIIAEThCS
aCTeKT 3aCTOCYBaHHS MEHTAJIbHUX KapT Ta OHJAWH cepBicy LearningApps y mporeci BUBYEHHS
(haxoBUX AUCLUIUIIH Y MpoQeciiiHiil MiAroToBLl MalOyTHIX MOJIOAIINX MEIUYHUX CIIELIaIICTIB.

3 ornAay Ha OKpecieHy MpoOieMy, MeTOK0 CTAaTTi € BUCBITIIEHHS OCHOBHUX MoJoxeHb IKT sk
IHHOBAllIMHUX TEJaroriYHuX TEXHOJIOTIl, aHaji3 acHeKTiB 3aCTOCYBaHHS 1 OCOOJHUBOCTEH
BUKOPUCTaHHS MEHTAIBbHUX KapT y Cy4acHiil OCBITi, a TaKOX JEMOHCTpAllis BJIACHOTO JIOCBIAY
BUKOPHUCTAHHS MEHTAJIbHUX KapT Ta OHJaiiH cepBicy LearningApps y nporeci BUBYEHHs (paxoBUX
JUCHUILTIH y TpodeciiHii MiArOTOBI MaHOYTHIX MOJOIIINX MEAUYHUX CHEIIaliCTiB.

Buxian ocHOBHOro Marepiady.

IKT — me cydacHi Ta iHHOBAIliliHI TEXHOJOTIi Mepeaayi, HAKOMWYEHHS Ta BIATBOPEHHS
iHpopmanii. Buxopuctanus IKT HamineHe Ha mominmieHHS SKOCTI OCOOMCTICHOTO HaBYaHHS,
PO3BHUTOK I1HTEJEKTYaJIbHOTO MOTEHIially CTYJEHTIB, (OpMYyBaHHS YMiHb caMOCTiiiHO HaOyBaTu
3HAHHS Ta 3MIMCHIOBATH HABYAJIBHO-OCIITHUIIBKY MISUTBHICTE. {10 yMOBY MOXIIMBO BUKOHATH 3a
JIOTIOMOTOI0 3aCTOCYBAHHSI «EJIEKTPOHHUX HABUAIBHHUX TOCIOHUKIBY», €NEKTPOHHUX TPEHAXKEPIB,
MYJbTUMEAIMHIX TPOrpaM Ta IHTEPAKTUBHUX HABUYAIOYUX, KOHTPOIIOIOYMX Ta HaBYAIbHO-
KOHTpOIIOI0YNX mporpaMm. CTBOpEHHs JIOKalIbHOI KOMIT IOTEPHOI Mepexi, Buxiag B [HTepHeT 3
MIJKITIOYEHHSIM TPYNU KOMII'IOTepiB J103Bojsie mupoko BukopucrtoByBatu IKT y Bukmagansi
(haxoBHX AUCHUIUTIH CTYICHTaM MEIMYHUX OCBITHIX 3aKJaJliB.

Ha agymky 1. Mameiiko, IKT — «ie ocobmmBa ¢opma ofep>kaHHsI 3HAHb, OCKITBKH BOHH €
O0araTopyHKIIOHATHPHUMHU, ONEPATHBHUMH, JOCTYIHHUMH. I[IHHUMH Ta TPOAYKTUBHHUMHU. 3
PO3BUTKOM MYJIbTUMEAIMHUX TEXHOJOTIM 3’sBUJIacSd MOXIIMBICTb CYNpPOBOAY MpPOLECY HAaBUAHHS
HAOYHMMHU MaTepiajaMu, 110 J03BOJISE MOJaBaTh iH(OpMAIiI0 B JIAKOHIUHIN 1 TOCTYNHINA (Gopmi.
HasBHiCTP KOMIT'IOTEpHHUX KJaciB, I1HTEPaKTUBHUX JOIIOK, BEIWYE3HAa PIZHOMAaHITHICTh
MyJbTUMEIIMHIX MOCIOHMKIB Ta Cy4acHI METOJIWKH BUKIAQJAaHHS BIJKPUBAIOTh HOBI NUISXU B
PO3BHUTKY MHUCJICHHS, HAJIal0Yd HOBI MOJKJIMBOCTI Il aKTUBHOTO 1 1HIWBIyaJlbHOTO HaBYaHHS, a
rOJIOBHE — TBOpUOi camopeadizarii monoai» [1, c. 99].
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J. Toxpumenp BigHocuTh IKT 10 «CyKymHOCTI METOAIB, BHPOOHMYHMX NPOILECIB 1
MIPOTrpaMHO-TEXHIYHUX 3aco0iB, IHTETPOBAaHUX 13 METOK 30UpaHHS, OOpOoOKM, 30epiraHHs,
PO3MOBCIOKEHHSI, IEMOHCTpallii Ta BAKOPUCTAHHS JaHUX B IHTEpecax iX KOpUCTyBadiBy [2].

A. T'ypxiit Ta O. OBuapyk Tiiymauats NOHATTS «IKT HaBuaHHS» SK CYKYIHICTH METOMIB 1
TEeXHIYHUX 3aco0iB peainizanii iH(OpMAIIHUX TEXHOJIOTIH HAa OCHOBI KOMIT IOTEPHUX MEpexK 1
3aco0iB 3a0e3reueHHs mpoliecy HaBuaHHs 3, ¢. 38].

I. Jlyueneurka-bypauna ta A. @enoroBa BU3HAYAIOTH 0COOIHMBY aKTyanbHicTh cydacHuX IKT
y BBelleHHI (elepaabHUX AEp)KaBHUX CTaHAAPTIB HOBOTO THITY, IO MependadyaroTb 3MEHIICHHS
ayJAMTOPHOTO HABAaHTAXCHHS 32 PAaXyHOK PO3LIMPEHHS 1 301IblIeHHA (OPM CaMOCTIHHOI poOOTH
CTYJICHTIB, IIJI1 OpraHizailii sKoi €JICKTpOHHE HaBYaHHsS HaJa€ PI3HOMAHITHI MOXUIMBOCTI [4,
c. 169-170].

I. Mameiiko Buokpemiroe ocHoBHI nepeBaru IKT mopiBHSHO 3 TpaguIliiHUMH METOJAMH
HaB4aHHS. HaykoBIi BBaKaiOTh, IO Yy «HABYAJIBHOMY IpPOLECi KpiM isIIBHOCTi, PO3YMOBOI i
MOBHO{ aKTUBHOCTI CTY/ICHTIB, 3aBX/I1 PUCYTHE €MOLIIIMHO-0CO0NCTE CIPUHHATTS iHbOpMaIlii, 110
3HaYHO BIUIMBAa€ HAa CTYIIHb 3aCBOEHHs Marepianmy. [lo-mepmre, mix dYac TEKCTOBOiI mojadi
iH(OpMallig 3aCBOIOETHCS B 3MIHEHOMY BUTJISIAIL 1 3amaM’ ITOBYEThCSI Ha HeTpuBanuii yac. [lo-apyre,
JIPYKOBaHI MAPYYHUKA Ta METOAWYHI TIOCIOHMKM OHOBIIOIOTHCS piJIie, HiXK BIAMOBITHI
iH(popMalliliHI TOPTaTH, TOMY BUKIQJACHUN MaTepial JIOCUTh IIBHJIKO BTpadae akTyalbHicTbh. [lo-
TpeTe, po3poOKa i momynsapu3alis HUPpPoBUX JHKepeln iHGopMallii TPOBOIUTHCS B CTHCI TEPMIHH 1
3 HE3HAYHUMH BHUTpaTamMu. TOMYy BHUKOPHCTAHHS OCBITHHOMY IIPOLIECI CyYaCHUX TaJXKETiB
(mnanHmeTiB, cMaT(OHIB, HETTOMIB) 1 HOBITHIX JOCATHEHb KOMYHIKaTUBHUX TEXHOJOTiH (iHTEpHETY,
TenedoHii, 0e3IpOTOBOrO 3B’53KY) 3aHYPIOE CTY/ACHTIB B aTMoc(epy, 3BUYAMHY AJIs BIAMOYMHKY Ta
po3Bar, MiIBUIIYIOYM EMOLIHHUIA ()OH, BIEBHEHICTh y CBOiX CHJax 1, B LUIOMY, MOKpaIlye
3acBoeHHsI Matepiany» [1, c. 99].

H. IBopuioBa, H. baxmyroBa, T. 3epiiukoBa Takox Bu3HatoTh nepeBaru IKT, 30kpema m1ocBif
BUKOPUCTaHHS MPOTPAMHOTO KOHTPOJIO 3HAaHb, Ta BHIULIIOTH WOTO TIO3UTHBHI MOMEHTH:
«MIIBUIIYETHCS 00’ €KTUBHICTH OILIIHIOBAHHS 3HAHb CTYJCHTA; 3MIHIOETHCS POJb BHUKIAJaya, SIKAN
3BUIBHSIETHCA BiJl (PYHKIIIT «IIOKapaHHS», OB’ 513aHO1 3 BUCTABJICHHSAM OLIIHOK. Bukiianau nepecrae
OyTH JKeperoM HeraTUBHUX €MOIlii, a Ha0yBae poJjib KOHCY/IbTaHTa, BUHUKA€E CTIHKUNA 3BOPOTHUM
3B’S130K: BUKJIaJa4 — CTYJCHT — BHKJIaJay; MOJIIIIYETHCS TICUXOJIOTIYHA aTMoc(epa B HaBYAITbHUX
rpynax, MOHATTA <«IIOOMMYHMKIB» ABTOMAaTHYHO BTpadyae CEHC;, PI3KO 3POCTA€ OMNEPaTUBHICTh
OJIep’KaHHSl pe3yNbTaTiB OLIHIOBAaHHS B MOPIBHSAHHI 3 1HIIMMU METOAaMU (YCHMM 1 MHUCBMOBUM
OIUTYBAaHHSM); JIKBIIYETHCS MOKJIMBICTD Mi/IKA3KH 1 CIUCYBaHHM» [5, c. 46].

A. l'oxenko, 1O. Ileganos Ta A. CrnaByTa HaroJIOMyrOTh Ha HEOOX1THOCTI HOBHX IiJIXO/IIB J0
oprasizailii HaBYaHHS, SKi MATPUMYIOThCs nporpecuBHuUME IKT, 30kpema, MynbTUMETIHHUMEU Ta
iHTepakTUBHUMHA. Ha DyMKy BYEHHX, 3aCTOCYBAaHHS TaKMX TEXHOJIOTIH JOTIOMAarae OnepaTUBHO i
MPOAYKTUBHO HAaBYATH CTY/AEHTIB, KOHTPOJIIOBATH iX 3HAHHSA, CTUMYJIIOE MiATOTOBKY CTY/ICHTIB Ta €
HaWBKJIMBIIIMM TIUISIXOM ONTHMI3AIlli HaBYAJIBHOTO Tporecy. HaykoBIi TakoX BH3HAYWIHA
nepesarn IKT, a came MBUAKWN TONIIYK, 3HAXO/KEHHS Ta BUKOPHCTAHHA iHQoOpMalii Ta
MOXUIMBICTH 11 OoHOBieHHs. Bouu BimHOCITH IKT 1m0 «HalOuIbIn e(EeKTUBHUX TMeIaroriyHuX
METOJIUK» [6, c. 204].

OTxe, MiJl yac IPOBEJEHOIO aHAJi3y HAyKOBHX JDKEpell, B SKUX BHUCBITIIOIOTHCS MPOOIEMU
3acrocyBanHsa IKT y OCBITHIX 3akianax, BUSBJICHO Te, IO HAYKOBIII BHU3HAYAIOTh HEOOXiIHICTH
BUKOPHUCTaHHS BKa3aHWX TEXHOJIOTIH HaBYaHHS, Ta pO3TINAAIOTh I1X BUKOPUCTAHHS SIK
HaWBaXUIUBIMIMK UISAX 0 ONTHMI3allii OCBITHBOTO MPOIIECY, 1110 HAIUICHUH Ha MOIMIIEHHS SKOCT1
OCOOHMCTICHOTO HaBYaHHS, PO3BUTOK IHTEJEKTYaJbHOTO IOTEHIATy CTYJISHTIB Ta (opMyBaHHS
YMiHb CaMOCTII{HO HaOyBaTH 3HAHHS.

3 Hamoi TOYKH 30py IiKaBo Oyno mpoaHamizyBatu onHy 3 iHHoBamiiiHuX IKT, TexHomorito
BUKOPUCTaHHA MEHTAJbHUX KapT B OCBITHbOMY Iiporeci. JlaHe BHIpPOBaPKEHHS MOXIINBO
3aCTOCOBYBAaTH TMijJi Yac BHUBYEHHS Ta 3aKpiIJICHHS TEOPETHUYHOTO Marepialy, B TIpoIeci
(dhopMyBaHHS IPAKTUYHUX HABUYOK Ta MEPEBIPKU KOHTPOIIO 3HAHb.
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TeopernuHi 3acaaM TEXHOJIOTii MEHTANBHUX KapT yIeEplle 3aKiIaB aHTJIIACHKUN ICHXOJIOT,
Toni bwlo3eH, skMii BCTAaHOBHMB PEKOPJl Y 3alaM’ STOBYBAaHHI BEJIHMKOI KIJILKOCTI iH(opMarii Ta
HA/UJICHUHA HAMOIBIIMM y CBITI «KOE(]IiEHTOM TBOPUOro MHUCIEHHs». B HaykoBii miteparypi
TAKO’XX 3aCTOCOBYIOTh 1HINI BapiaHTH TEPMiHY «MEHTaJbHI KapTU»: «KapTH 3HaHbY», «KapTH
am’ATi», «IHTEJIEKT-KapTu», «KapTH CBIJOMOCTI», «KapTH PO3yMYy», «MaMHIMEMIIHI» Ta iH.
T. OniifHUK 3a3HausI€e, MO «IHTENEKT-KapTH (Big aHrI. Mind maps) sik crioci® 300paxeHHs MpoIIeCy
MUCIICHHS 32 JOIOMOTOI0 CXEM, 3a3BHUYail y BHUIJIAJI JepeBa, Ha AKOMY 300paxkeHi i1el, MOHSTTS,
3aBAaHHs a00 KJIIOYOBI CJIOBA, IO TOB’SI3aHI TUIKaMH, SKi BiAXOIATH BiJ HEHTPAJBHOTO 00’ €KTY
kaptu» [9, c. 65].

B. Mamkina po3kpuBa€e CyTHICTb METOJMKH MEHTAIbHUX KapT 1 3a3Hauae, 110 BUAUISETHCA
OCHOBHE TOHSTTS, B SIKOTO Jaji BIiAraldyXyIOThCS 3amadi, iei, OKpeMi JyMKH Ta KpOKH, SIKi
HEOOXI1IHI JJI peastizallii KOHKPETHOTO MPOEKTY YW 3aayMKu. Jlami, Tak camo, SK 1 OCHOBHa, BCi
OuThII APIOHI TUTKM MOXYTh PO3AUIATHCH IIe HAa JIEKiTbKa TUIOK-MAMYHKTiB. Ha mymMKy BueHOI,
MEHTaJIbHA KapTa BiIoOpa)kae acoliaTHUBHI 3B 3KH B MO3KY ii TBopus [ 10, c. 63].

VY Hamomy JOCIiPKEHHI MU PO3TJIs1a€MO BUKOPHCTAaHHS MEHTAJILHUX KapT y OHJIAHH-cepBici
Mindomo. Sk 3a3nauae T. Pamomcbka, Mindomo — mporpama, sika Haa€ MOXKJIMBICTh CTBOPIOBATH
1 pemaryBaTu MEHTQJIbHI KapTH, a TAKOXK IUIMTUCS HUMH 3 JpYy3sMH 1 Koneramu. Ha 1ymKy BYeHOI,
nepesaraMu Mindomo €: miaTpuMka OUTBIIOCTI ONMEpPATUBHUX CHUCTEM 1 OpaysepiB; MiATPUMKA
JEKUTBKOX MOB; MOXKJIUBICTh IMIOPTY MEHTAIBHHUX KapT y iHmMX (opmartax. Buena migkpeciroe
0COOJIMBOCTI JTaHOi TPOrpaMH: HEMOXKJIMBO NpHOpaTH pekiaMHi OJOKW 31 CTOPIHKH, Ha SKId
CTBOPIOIOTh KapTy; MaKCMMaJlbHA KUIBKICTh KapT, sIKi MOkHa 30epert — 7 [11, c. 96].

3BepHeMocst Takok A0 TiaymaueHHs H. KoHoHenb, 110 BBaka€ OCHOBHOIO I1€PEBArolo
BUKOpHCTaHHs MeHTaIbHUX KapT (MK) Ha 3aHSATTSIX 3 IHPOPMATHKH, SIKi CTBOPIOIOTHCS Ha cepBicax
Bubbls.Us a6o Mindomo, € Te, o penarysartu, nonoBHioBatd MK Moske He nuiie BUKIagad, a i
Oyab-sIKUH  CTyHOeHT. ['HyuyKicTb CTBOpPEHOI KapTH Ta JIETKICTh 1HTepdeiicy a03Bojsie
BUKOPDHUCTOBYBaTH L€l pecypc Ha JIEKIIMHMX Ta MNpaKkTUYHUX 3aHATTAX Ul OpraHizaiii
IHIMBITYyaJIbHOT, KOJICKTHBHOI a00 rpymnoBoi podotu [12, ¢. 439].

H. Kononenp [12, c. 439] xoHcraTye, mo cepBic Mindomo Hajgae kopucTyBayaM OinbIi
IIMPOKI MOXJIMBOCTI JJIsi CTBOpeHHs 1HTepakTuBHUX MK, mo MictaTe TekceT, ¢ortorpadii,
MaJIIOHKH, 3BYK, BiJI€O, TIEPIOCUJIAHHS: CIIJIbHE pelaryBaHHs KapTH (MOKJIMBICTb MOIIIMTUCS
KapToI0, 3alpPOCUBIIHM KOPUCTYBadiB 1mo e-mail), HeoOMekeHe YuCIIo OJHOYACHHX KOPUCTYBAYiB,
MUTTEBI 3MIHM Bi1I00Opa’kaloOThCsl yCIM KOPHUCTyBayaMm, L0 CTBOPIOIOTH KapTy, HAsBHICTb apXiBy
yary, aBTOo30epekeHHs Tomo. Buena crBepkye, mo skictb Ta edexktuBHicTh MK MoxHa
MOKpAIlyBaTH 3a JIOMIOMOIOI0 KOJbOPY, Tpadiku, CUMBOJIIB 1 abpeBiaTyp, a TaKOX 3a JIOIIOMOIOI0
JOJIaBaHHS KapTi TPUBUMIPHOT TIHMOWHM, IO JIO3BOJISE IMABUIIMTH I[IKaBICTh, MPUBAOIUBICTD,
opuriHanpHicTh 1 epextuBHicTh MK. Mu noromxyemocs 3 nymkoro H. KoHoners, 110 11e, B CBOIO
4yepry, JO3BOJII€ PO3BUBATU TBOpYI 3AIOHOCTI CTYIEHTIB, TE€HEpyBaTH 11€i, MOKpaIlMuTU
3aram’ STOBYBaHHS.

AHani3 MpeacTaBIeHUX BHILE MITXOJIB Y KOHTEKCTI BUKOPHCTAHHS MEHTaJIbHUX KapT Yy
OCBITHBOMY TIIpOlIeCi JaB 3MOT'Y HaM IpOJEMOHCTPYBATHU BJIACHUN JOCBIA BIPOBADKEHHS Ili€l
1HHOBaIlll B Tpolleci BUBYEHHS (PaxoBUX IUCLUIUIIH ICHUXIATPUYHOTO HPODUI0 y MEIUYHHX
KOJIEIDKaX.

®daxoBi AUCUUILIIHY, 30Kkpema «llcuxiaTpis Ta HapkoJoris», «MencecTpUHCTBO B McUxiaTpii
Ta Hapkojorii» Ta «HeBposoris 1 TncHXiaTpis», BUBYAIOTHCA MOJOAMIUMH MEAUYHUMU
crieriajgictaMd 3a cherianbpHICTIO  «MeJaCecTpruHCTBOY», sKa O00’€IHye TpHU CIemiai3allii:
«CECTPUHCBKa CIIpaBa», «aKyllIepchKa CIpaBa» Ta <JIIKyBaJbHa CIIpaBa», Ha CTapUIMX Kypcax
HaBYaHHS B MEIWYHUX KoJieKaxX. HampukiHIll BUBUEHOTO KypCy BKazaHUX (PaxoBUX JUCIMILIIH
MPOBOJATHCS MIJCYMKOBI 3aHSTTSA, Ha SKHUX OIIHIOETbCA DPIBEHb 3aCBOEHUX 3HaHb, YMIHb Ta
HaBHYOK, HAOyTWUX y mporeci HaB4yaHHSA. [lim 9yac mpoBEACHHS KOHTPOJIO MH Majd 3a METY
NEPEeBIPUTH pPIBEHb 3HAHb CTYJACHTIB, BUKOPHCTOBYIOUM KOMOIHALIIO fK TPAAMLIAHHUX, TaK I
IHHOBaIlIMHUX TeXHoJjorii. Ha Hamy nmymKy, TOCATTH Ii€l METH MOKHA 32 YMOBH BHUKOPHCTaHHS
MEHTaJbHUX KapT cepBicy Mindomo. OGOB’S3KOBOI0 YMOBOIO MPOBEICHHS TaKUX IiJICYMKOBUX
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3aHATh € HAIBHICTh B ayIUTOPIil [HTEpHETY, IHTEPaKTUBHOI JOIIKK Ta KoMl toTepiB. Cxema (puc. 1)
3QJIIKOBOTO  KOHTPOJIIO  BHUCBITIIIOETBCSI HA  IHTEpAaKTHBHIA  jomimi. Ajapeca  caTy:
https://www.mindomo.com/ru/mindmap/mind-map-bb361307ac6a23b7f026e7c27ce851ec

Puc. 1. Ilpuxnao menmanvHoi kapmu niocymMKo8020 3aHAMms.

MeHTanpHa iHTEpaKTHBHA KapTa MICTUTh OJIOKM 3 YOTHUPHOX 3aBJaHb IS KOXXHOTO
cryaeHTa. IlepmuM eranoM MiJJCyMKOBOIO KOHTPOJIIO CTY/AE€HTH BUKOHYIOTh TECTOBI 3aBJaHHS 13
06a3u TectiB JinenHsiitHoro icnuty «Kpok M», CTBOPEHOTO 3a JOIMOMOTOI0 OHJIAH CepBicy
LearningApps. 3aBaaHHS BHKOHYIOTBCS IEPCOHAIBHO HA KOMIT'IOTEpaX, M0 BiZ0OpaxkaroTh
3arajibHy CTPYKTYPY 3aHSATTS, TyOITFOr0ur 300pakeHHs IHTEPaKTHBHOI JOMIKH. TECTH BUKOHYIOTHCS
OHUJIA#iH 3 caiity https://learningapps.org/display?v=pgtj5a8yt18.

HampukiHili BHKOHAHOTO TECTOBOTO KOHTPOJKO KUIBKICTh HEMPABWIILHUX —BIAMOBIICH
BUCBITJIIOETBCS Ha €KpaH KomitoTepa. CTyaeHT, 3pOoOMBIIM HMOMHJIKY IiJ] 4Yac NPOXOKEHHS
TECTIB, OJTHOYACHO Ma€ MOYJIMBICTh O3HAWOMUTHCS 3 MPABUIIHHOIO BIAMOBIIIO (pHC. 2).

mMETINI-

LeamingApps.org

A

L # veewer g & F~a

.I b o mOmcmeTE B WO | v ]

Puc. 2. I[Ipuxnao mecmooco 3a60anHs NiOCYMKOB020 3aAHAMMIAL.

Jlpyrum eraroM Ha MiJICYMKOBOMY 3aHSTTI € BHUKOHAaHHS OHJIaWH BIPaB CEPBICY
LearningApps.org. CTyaeHTH 1O yep3i BUXOAATH JI0 JOIIKH 1 BUKOHYIOTh KOXHHIA CBOIO BIIPABY: 1€
MO)kKe OyTH pO3B’s3yBaHHS KPOCBOPAY 3 PI3HUX TEM BHUBUYCHOI MucHUILIIHU. CTyJaeHTaM HEO0OX1IHO
BIJIMOBICTM HA 3aJlaHi MHUTaHHSA 1 3HAWTH BipHY BIANOBiAb, sIKa 3amu@poBaHa B KPOCBOPIi, Ta
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BUJUTATH i. SIKI0 BIAMOBIAL BUAIICHO MPABUIBHO, TO KOMIT IOTEP CAMOCTIHHO 3alIOBHIOE TIPOIYCKH
3eJIEHUM KOJIbOPOM Y MpaBiil yacTUHI ekpany (puc. 3).

. - W GE L0 i
ALearnmgApps.org
Q nas - 22 Beeynp # Hease yop & Baog

Kpocmopa i3 Temm

HedporenTak Zna
TEMYREHA MOV oA

ranounkar

Fouuenmenkn a opept

enogi

ANODMHA HOCTPE Npn

eninenck

MoGEs-s BTPATA MM AT

Henpacunsie
COEMIMEAHA pEantHOro
rpeameTy

6.

CHOBNZ-MMA CTaM 3

Puc. 3. Ilpuxnao ieposoi enpasu LearningApps — po38 ’sa3amHs Kpoceopoy.

Ile moxe OyTu 3aBJaHHS HAa BU3HAYEHHS I'PYIl OCHOBHHUX IICHMXOMNATOJIOTIYHHUX PO3NALIIB 3
TEMH 3aHATTS: «3arambHa ncuxomarojoris. CTyneHTaM HEOOXiZHO pO3CTaBUTH OCHOBHI
IICUXOIATOJIOT1YHI CUMIITOMU B BIJIMOBiJHI stueiiku. HanpuKiHII NMpOXO/HKEHHS BIPaBU YEPBOHUM
KOJIbOPOM TIO3HAUYAIOTHCS HEMPABUIIBHI BIIMOBII, 1 CTYJCHT HE 3MOXE 3aKIHYUTH 3aBJIaHHS JIO TOTO
yacy, NOKH He BUIPABUTh YC1 MOMHJIKHU (puc. 4).

D cle=4 8 | 8 1)

LearningApps.org
k-

Q s 32 Bee ynp # Hease ynp & Big
Kna:ngmaum NCHXONBTOROTINEKRY POSARRIR
?

Po3naau Poanaau
fasnam . CBIAOMOCTI
IHTENeKTy Sespmimn;

HEOBKIING POICTORNTI CHMNTEMM SiaNCBiAND (ﬂODYUJeHHﬂ)

ICMEONSTONOE Mt ORI

0K

Po3anaau pyxoBo-

> Po3naau emoLii
BOMIbOBOI chepy

&

i e e

Puc. 4. IIpuxnao ieposoi enpasu LearningApps —
«Knacugirxayis ncuxonamono2iunux po3naoiay.

[Hmmii BapiaHT IHTEpaKTHBHUX BIpaB, II0O MOXE BHOpAaTH CTYAEHT, — Il¢ BUKOHAHHA Y
NpPaBWIbHIA TOCTIJOBHOCTI OCHOBHHMX €TalliB NPAaKTUYHUX HABHYOK 3 BHUBYEHOI IMCLUILIIHH.
CTyaeHT MOBHMHEH 3alIOBHUTH MpoNycku. Ha ekpaHi BUCBITIIIOIOTHCS JIEKiIbKa BapiaHTIB BIAMOBIICH,
cepe SIKUX TIJIbKU OJTHA BiAMOBiAb MpaBuibHA. HanmpukiHii BIpaBU YepBOHUM KOJIHOPOM MO3HAYEHI
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HenpaBwWiIbHI BianmoBifgi. CTyIeHT HEe 3MOXe 3aKiHYNTH 3aBIaHHs J0 TOTO 4Yacy, MOKH HE BHIIPABUTH
yci oMKy (puc. 5).

LearningApps.org
k-

Q e 22 Bee ynp # Heazey

P & Swog

ARropMTM QIf MEACECTPN MIQ YAC RIAMORW XROPOTo ig Iwi ApPN KETATORIYHOMY CTYmOPI

= i =
B _JEN M
i

AKILO XBOPHA B KATOTOHIYHOMY CTYNOPI BIGMOBAAETLCA BiA DK MEACeCTpa NoauHHa

Hacamnepes . NoTiM , AKLW{O XBOPMIA 3aranbMOBaHWA , TO
BUKOPHCTORYEMO, ; AKWLLO NALIEHTY 343€Thes, WO BKa OTPYIHE, MEACECTPa
MOXE , MDY HEFATUBI3MI XEOPHMI NOYUHAE TCTH, KO | AKWo

NIiCAA UbOro XEOPHHA HE iCTE , NP1 NOBKIN BIAMOBI Big X

[Z Coogars nogolece rpaneine - N 3ancassms 1 NanoHoaTs & MOK yopasHema

Puc. 5. Ilpuxnao ieposoi eénpasu LearningApps —
«Anzopumm HegiOKNaAOHOI OONIKAPCLKOI NCUXiampuyHoi 00noMo2uy .

I ocranHiii BapiaHT irpoBoi BIpaBu — 1€ 3aBJaHHA Ha 3’ €JIHAHHS MPAaBUIBHO MiiOpaHuX map.
CryneHTy NpONOHY€eThCS IEPEAUBUTHUCS Biieo a00 MPOCITyXaTH ayli0CIOKET, a MOTIM 3’ €THAaTH HOTo
3 MpaBWIFHOIO HAa3BOK0. IIpaBMiibHO MiniOpaHi Mapu 3HUKAIOTH 3 eKpaHy. HempaBuibHO 3’€mHaHi
napu 3aJIMIIA0ThCs Ha eKpaHi. BrpaBa He 3aKiHUMTBCS 10 TOTO 4acy, MOKU CTYJIEHT HE BUIPABUThH
TIOMUJIKH, 1 BCI MTapH HE 3HUKHYTH 3 eKpany (puc. 6).

ALearningApps_org S —

Q nas 2 Beeynp # Heace yop & 80y

» Hudear
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OK !
AL -
s “ 2

CuHapom
KB AHHCEKOTD
Knepamto In

Puc. 6. I[Ipuxnao ieposoi eénpasu LearningApps — «3natiou napy».

TperiMm eTamoM MmiJICYMKOBOTO KOHTPOJIO € PO3B’sI3aHHS CHUTyallilHOT 3ajadi, sKa
BHUCBITJIFOETHCS y BIKHI TIOPSAJT 13 KOKHUM ITPOHYMEpPOBaHUM 3aBiaHHsIM. CTyJIeHT Ha 1HTEpaKTHUBHIN
JIOIIIII BiAKPUBA€E CBOKO 3a/lady, YUTA€E ii YMOBY BrOJIOC 1 JJa€ BIANOBiJb HA 3alMTaHHS, BKa3aHE B
yMOBI 3a1a4i. Bci iHII CTyIeHTH pa30oM 3 BHKJIaJauyeM YBa)KHO CIyXalOTh, 1 MiJ Yac 3HAXOKEHHS
MIOMUJIOK, BUIPABJISIOTH iX pa3oM (puc. 7).
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Bunpaem NnOMMAKY 8 TaKTHL
MeunuHoOro !I;)JLUHH)‘.I\'-!

1.4onoeik 25 pokis 6ye
36UTHIA Ha BYNULI MaLLMHOIO,
OTPUMAB 3aKpUTy
YepenHoOMO3KOBY TPaBMy,
3a6iv ronoBHOro Mo3sky.bys
AOCTABNCHUW Y HEBPONOrivyHe
BiAAINEHHA NiKApHI WBKMAKOT
AONOMOru, Ae Y XBOPOro
HecnoAiBaHo Ppo3BUHYBCH
CYAOPOXHUIA NPUNAAOK 3
BTPATOIO CBIAOMOCTI,
NPUKYCOM A3UKa,
MUMOBINIbHUM
cevoBunyckaHHaM, denvawep
HIRUAKAT NONOMOIK

Puc. 7. Ilpuxnao cumyayitinoi 3a0adi
6 CIMpPYKmMypi MEHManbHOi Kapmu Ni0CyMKO8020 3aHAMMAL.

I ocTaHHIM eTanoMm MiJICYMKOBOIO KOHTPOJIO 3HaHb € BUKOHAHHS NMPAKTUYHUX HAaBUYOK 3
BHUBUYCHOI JUCIMIUIIHU, SIKI TaKOXX BHUCBITIIOIOTBCA Yy BIKHI O KOXXHOTO IPOHYMEPOBAHOTO
3aBJlaHHS Ha €KpaHl IHTEPAaKTUBHOI JOUIKM. B mporeci BUKOHAHHS BCIX MPAKTUYHMX HABUYOK
CTYJCHTH TIO Yep3i MiAXOATh JI0 CTOIY, JIe PO3KJIaICHI 3aCO0M Ta METUKAMEHTH JJIs 1X BUKOHAHHS, 1
JEMOHCTPYIOTh iX ayauTopii. SIkmo Oynu JomylieHi HOMHIIKM, BUKIAJad pa3oM 31 BCiMa WiEHaMH
MIATPYIY BUIPABISIIOTH iX (puc. 8).

NPAKTUHHWA HABHK:
Ronikapcuxa gonomora npi
ANKOTONBHOMY  Aenipil

B

=

NPAKTHHHAN HABK ‘

Hagamnn gonomors |

cyaom RLy
AR

Puc. 8. Ilpuxnao eucsimnenns 3a60anb NPAKMUYHUX HABUYOK
Y cmpyKmypi MeHmanbHoi Kapmu niocymMKo8020 3aHAMMA.
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Omxe, miclis BUKOHAHHS OCTaHHBOTO 3aBJAaHHS BUKJIAJad pa3oM 31 BCIMa CTYACHTaMHU
HiJCYMOBYIOTb PE3YJIbTaTH MPOBEACHOTO KOHTPOJIIO 3HAHb, OOrOBOPIOIOTh MOMMUJIKH 1 TPYIAHOII],
110 BUSIBHJIMCS T11]1 4aC BUKOHAHHS 3aB/IaHb.

[Ticns mpoBeACHHS MIJICYMKOBOTO KOHTPOJIIO OyJI0 MPOAHKETOBAHO Pi3HI TPy CTYCHTIB,
AKi Opasii y4acTb y HiICYMKOBOMY 3aHATTI 3 HaBYAbHUX JUCHUILTIH «llcuxiaTpis Ta HAPKOJIOTisN»,
«MencecTpuHCTBO B IcuxiaTpii Ta HapkoJsorii» Ta «HeBposoris 1 rncuxiarpis» 3a iHHOBAIIHHOIO
METOAMKOIO BUKOPHUCTaHHS MEHTAJIBHUX KapT Ta OHJAMH BIpaB Learning apps y CTpyKTypi 3aHSATTSI.
byno BusBieHO, 110 OIblI€ MOJIOBMHM ONMTAaHUX BIJJA€ IEpeBary MPOBEIEHHIO IIiICYMKOBOTO
3aHATTS 3 BUKOPUCTAHHSAM KOoMOiHOBaHOrO 3actocyBanHs IKT, a came MeToamili MEHTaIbHUX KapT
y CTPYKTYpl 3aHSTTS, BUKOPUCTOBYIOYM IrpOBI BIpaBU cepBicy Learning apps, 3 TpaaulliiHUMH
dbopMamMM BHMKOHAHHS TPAKTHYHUX HABUYOK. Pe3ynbTaTh aHKETYBaHHS CTYACHTIB TaKOX
HIATBEPXKYIOTh JOLUIBHICTh NMPOBEACHHS Takoi (GopMu IpoBEeIEHHsS MiIJICYMKOBOI'O 3aHATTS, a
TaKOX I MOMYJSAPHICTb. MU TMOTOMKYEMOCS 3 JIyMKOIO CTYAEHTIB 1 BBaXaeMo, IO I dYac
IPOBE/IEHHS Oy/b-sIKOTO KOHTPOJIIO 3HaHb 3 BUKOPUCTAHHSIM MEHTAJIbHHUX KapT Ta BopaB Learning
apps, TOpPIBHAHO 3 IHIIUMH MeToJaMH (YCHMM 1 THCBMOBHM ONHUTYBaHHSM), JIKBIIy€ThCS
MOJKJIUBICTH MiJKa3KH 1 circyBaHHs. Ha Hamy nymKy, mepeBipka piBHs 3HaHb Ta iX 3aKpIIUICHHS B
irpoBiii ¢hopmi 3 BUKOPUCTAHHSM Bijieo Ta ayaioiH(opmallii cripusie akTHBHINA B3a€MOJII CTYICHTA,
BUKJIa/Jlaya Ta KOMII'IOTepa, B HPOIECI YOro MiJABHUILYEThCS MOTHBALisl CTYICHTIB Ta SKICTh
npodeciiHOT MArOTOBKH MaHOYTHIX MOJIOIIINX MEIUYHUX CIEIIaTiCTiB.

BuCHOBKM [JaHOr0 J0CHiIKeHHSI Ta MNEpPCHeKTHBH MNOAAJbIIMX PO3BIIOK Yy JaHOMY
HanpsMi. OT)xe, BUKOPUCTaHHS IHHOBAILlIMHIX METOJMK i3 3aCTOCYBaHHSM MEHTAJIBHHUX KapT Ta
OHJIalH BHpaB cepBucy LearningApps 3M0’ke MaKCHUMaJIbHO PO3BUHYTHU Ii3HABaJbHY aKTUBHICTb Y
MaiOyTHIX MEIUYHUX MOJOAIINX CHeNiaicTiB, CGOpMyBaTH y HUX OCHOBHI mpodeciiiHi SKocTi, a
TaKoX 3a0€3MeYNTH MOCTYMOBUHN TMepexiJ CTYASHTIB BiJ HaBYadbHOI J0 mpodeciiHOol AiSIBHOCTI.
Mu BBaxkaemo, 110 cy4acHi iHHoBau1iH1 IKT € BupimansHuM 1HCTpYyMEHTOM MOJEpHI3allil Cy4acHOi
MEINYHOI OCBITH, aje TUIbKM KOMOIHOBaHE BUKOPUCTAHHS HOBITHIX Ta TPAUIIIHUX TEXHOJOTIH Yy
MEIWYHIM OCBITi, 30KpeMa BI3yaJbHOTO Ta TaKTUJIBHOTO OIJISAY TMAali€eHTa, (opMyBaHHS
KOMYHIKaTUBHUX 3/10HOCTEH, poOOTH 31 CHpPaBXKHIMU TNAallleHTaMHd Ta B PEAJbHUX KIIHIYHUX
YMOBaX, 3MOXYTh MIJBUIIUTU SKICTh MpodeciiiHOl MiArOTOBKM MEIUKIB, IO JOMOMOXKE IMiIHATH
BITYM3HSAHY MEJIUIMHY Ha BUCOKUI CBITOBUI pIBEHb, a TAKOXK CIPHUITUME €KOHOMIYHOMY 3pOCTY
Hamoro cycminberBa. Ilomanmpima  yiHIA — JOCHiKEHHs Oy/Ae TpHUCBSYEHA MPOBEAECHHIO
Me/IarOriYHOTO EKCIIEPUMEHTY 3 BUKOPUCTAHHSIM METO/[IB MATEMaTHYHOI CTATUCTHKH.
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APPLICATION OF ICT IN PROFESSIONAL TRAINING OF JUNIOR MEDICAL
STAFF IN THE PROCESS OF PROFESSIONAL DISCIPLINES OF PSYCHIATRIC
PROFILE

In the article the definition «information and communication technologies» (ICT) is analyzed.
The advantages and disadvantages of using ICT in the professional training of future medical junior
staff have been highlighted. It has been stressed about the importance and necessity of introduction
of ICT in Ukrainian medical education. The concept of "mental maps" is analyzed. The article
shows real interactive using of the service LearningApps and mental maps in the process of
professional training of future junior medical staff during in the study of professional disciplines.
The article discusses features of organization and holding of control lessons for students in
Vinnytsia medical college, including professional disciplines «Psychiatry and narcology», «Nursing
in psychiatry and narcology», «Neurology and psychiatry». The author formulated methods, which
includes a control test, game exercises, practical skills and situational tasks created in the Web
service LearningApps. The technique of conducting of control lesson is outlined, where students
work on an interactive whiteboard. The structure of the control lesson is made in the form of a
modern innovative tool — mental map was demonstrated. It is emphasized that this technique, will
increase the quality of professional training of future junior medical staff. It is concluded that
information and communication technologies (ICT) are the main tools for modernizing medical
education and economic growth of our society.

Keywords: information and communication technologies, junior medical staff, mental maps,
service LearningApps.
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BuHHHLKHI MeIUIHHCKUN KoJLIe:K, BuHHMIa, YKpanHa

NPUMEHEHUE HUKT B IMPO®ECCHOHAJBHOHN MOJIOTOBKE BYAYIIUX
MUIAAIINX MEJINIHCKHUX CIIEHUAJIMCTOB nPHu N3YYEHNHU
CIHHEHUAJIBHBIX TUCIUAIIVIMH IICUXUATPUYECKOI'O TIPO®UJIA

B cratbe  mpoaHanM3MpOBaHO ~ MOHATHE  «HMH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TexHojorum». OcCBEIIEeHbl MpeuMyllecTBa M HeJocTaTku B ucnoas3oBaHun UWKT B
npodeccuoHaNbHOM MOATOTOBKE OYyIyIIMX MIIAAIINX MEIUIMHCKUX CcHernuanncTtoB. OTMedeHo
BAXHOCTh M  HEOOXOJUMOCTh BHEAPEHHs B YKPAaMHCKOE MEIMIIMHCKOE 00pazoBaHHE
MH(POPMAIMOHHO-KOMMYHUKAUMOHHBIX — TexHonorudd  (UKT). Ilpoananu3upoBaHO  MOHSTHE
«MEHTaJIbHBIE KapTb». B cTarbe IOKa3aHO NPUMEHEHHE MEHTAJIBHBIX KapT M OHJAMH cepBHUCa
LearningApps B mporecce mpodecCHOHATBbHOW MOATOTOBKU OYAYIIMX MIIQAIIMX MEIULIUHCKHX
CHCLMAJIMCTOB IIPU M3YYCHMM JHCLUIUIMH, B 4YacTHOCTH «lIcuxmaTpusa u HapKOJIOTHS»,
«MencecTpuHCTBO B IICUXHUATPUM U HapKosorum» U «HeBposorus n necuxuarpus». PaccMoTpeHsl
0COOEHHOCTH OpraHM3alUU WU TPOBEACHUS MTOTOBBIX 3aHATHH MO YKa3aHHBIM TUCIMIUIMHAM.
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[IponemMoHCTpHpOBaHA CTPYKTypa MPOBEICHHUS WUTOTOBOTO 3aHATHS, KOTOpas BBHIMOJTHEHA B BUJC
COBPEMEHHOTO WHHOBAIIMOHHOTO CpEJICTBA — MEHTAJIBHON KapThl. PaccMoTpeHa MeToauKa
MIPOBEJICHUS 3aHATHUS, TAC CTYISHThI PabOTAIOT HA WHTEPAKTHBHOW JOCKE, BBIMONHSS 3a/JaHUS,
KOTOpBIC IMOKa3aHbl B CTPYKTypEe MEHTAIBHON KapThl: PEIIAIOT CUTYallMOHHBIC 3aJa4yd, TECTHI,
KPOCCBOP/IbI, HTPOBBIC OHJIAHH YIIPaXHEHHS M JIEMOHCTPUPYIOT MPaKTHYECKUE HaBBIKK. OTMEUYEHO,
9TO HWCIIOJNIB30BAHKE JTOH METOJMKH B Y4EOHOM IMPOIECCE CMOXKET 3HAYUTEIHLHO TOBBICHUTH
Ka4eCcTBO NPO(ECCHOHATHLHOM TMOJATOTOBKH OYAYIIMX MIIAAMINAX MEAWIIMHCKUX CIICIIHAIUCTOB.
CpenaH BBIBOJI O TOM, YTO HH(OPMAIIMOHHBIC U KOMMYHUKaMOHHBIC TexHooruu (MKT) sBistroTcst
OCHOBHBIMH HMHCTPYMEHTAaMH MOJCPHHU3AIMU MEAMIIMHCKOTO O0pa30BaHUsS U SKOHOMHYECKOTO
pocTa o011ecTBa.

KaouoBi ciaoBa: uHGOPMAMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJIOTMH,  MJIAJIIAE
MEIUIIMHCKUE CIICIIHATNCTHI, MEHTaIbHBIC KapThl, OHJIAH cepBuc LearningApps.
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COCALC AS A LEARNING TOOL
FOR NEURAL NETWORK SIMULATION IN THE SPECIAL COURSE
“FOUNDATIONS OF MATHEMATIC INFORMATICS”
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The role of neural network modeling in the learning content of special course “Foundations
of Mathematic Informatics” was discussed. The course was developed for the students of technical
universities — future 1T-specialists and directed to breaking the gap between theoretic computer
science and it’s applied applications: software, system and computing engineering. CoCalc was
justified as a learning tool of mathematical informatics in general and neural network modeling in
particular. The elements of technique of using CoCalc at studying topic “Neural network and
pattern recognition” of the special course “Foundations of Mathematic Informatics” are shown.
The program code was presented in a CofeeScript language, which implements the basic
components of artificial neural network: neurons, synaptic connections, functions of activations
(tangential, sigmoid, stepped) and their derivatives, methods of calculating the network’s weights,
etc. The features of the Kolmogorov’s theorem application were discussed for determination the
architecture of multilayer neural networks. The implementation of the disjunctive logical element
and approximation of an arbitrary function using a three-layer neural network were given as an
examples. According to the simulation results, a conclusion was made as for the limits of the use of
constructed networks, in which they retain their adequacy. The framework topics of individual
research of the artificial neural networks is proposed.

Keywords: CoCalc, cloud technologies, neural network simulation, foundations of
mathematical informatics.

1 INTRODUCTION

One of the necessary condition of fundamentalizing of computing education in higher
educational and technical educational institutions is reorientation of basic information training from
study rapid-changing technologies to a stable scientific basis of informatics. The leading role is
played by computer modeling and numerical experiment [8], which simultaneously can be both
methodological basis of informatics and learning methods of computing disciplines.

In the work [10] it is shown that effective way of fundamentalizing of informatic training
students of pedagogical institutions is a Mathematical Informatics — direction of scientific
researches, which, on the one hand is a component of theoretical computer science, where
mathematical models and tools used to modeling and studying information processes in different
spheres of human activity, and, on the other hand, deals with the use of information systems and
technologies for solving applied tasks. As an academic discipline Mathematical Informatics aims at
mastering the basic models, methods and algorithms for solving problems arising in the field of

Oksana Markova, Serhiy Semerikov, Maiia Popel

58



ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2018. Ne 3 (36)

intellectualization of information systems and considers the problem of the use of information, in
particular mathematical models and information technologies for their research.

We have developed a special course “Foundations of Mathematical Informatics” which is
intended for students of technical universities — future specialists in information technologies [9].
The content of the course is a combination of two interrelated components: theoretical and practical.
The theoretical component is aimed to develop the students’ ideas about data structures and
algorithms that are the foundation of modern methodology of software development; methods for
solving engineering and scientific tasks using numerical methods; the basic principles of coding and
modulation of signals during the data transmission, signal processing, increase of noise immunity
during data transfer via communication channels; basic methods of signal acquisition, decoding and
detection errors by using various error-correcting codes; algorithmic aspects of number theory and
their applications in modern cryptography. The practical aspect associated with the acquisition of
skills to analyze, evaluate and select existing algorithms; to use methods and techniques of
developing and evaluating the algorithms, develop new algorithms related to the design of hardware
and software components of computer systems and networks; use existing and develop new
mathematical methods for solving problems related to the design and using of computer systems
and networks; to choose methods of computation that are resilient to errors; to solve linear and non-
linear algebraic equations and their systems; to apply interpolation and approximation; to make a
selection of the method for integration of differential equations; to formulate and solve optimization
problems; to apply the Kolmogorov’s theorem to approximation arbitrary functions by three-layer
neural network; to build the rings for the specified module; to apply the methods of error-correcting
coding to data recovery when their injury; to build block ciphers; to build linear Bose-Chaudhuri-
Hocquenghem codes; to build generating and testing polynomial for encoding and decoding cyclic
codes; to apply Reed-Solomon’s codes for data transmission in computer networks; to apply
methods and tools to ensure the security of programs and data in the design and operation of
computer systems and networks; to consider the requirements of data protection; to create a
software and hardware subsystem of cryptographic protection of data; to use the RSA algorithm and
digital signatures for data transmission in computer networks; to create and manage by key
information for the subsystems of the authentication; to use cloud technology for practical
implementation of the basic methods of Mathematical Informatics.

There are 4 thematic modules in the content of the course.

In the first substantive module “Theory of algorithms” basic concepts and methods are
discussed which related to the analysis of algorithms (a machine with random memory access;
analysis of the sorting algorithm by the inclusion; comparison of functions), algorithmic strategies
(asymptotic analysis of upper and average complexity estimates of the algorithms; compare the
best, average and worst estimates; O-, 0-, ®0 and 6-notations; empirical measurements of the
algorithm’ efficiency; the overhead of algorithms by time and memory; recurrence relations and
analysis of recursive algorithms; comparison of algorithms; the impact of the data structures and
programming features on the algorithm efficiency; methods of algorithm development), algorithms
design (value, classification and characteristics of sorting in the implementation of algorithms;
simple sorting, their advantages and disadvantages; complex sorting and their advantages and
disadvantages; comparison of simple and complex sorting).

In the second substantive module “Numerical methods” covers the basics of computer
simulation (the concept of models and modeling; properties and classification of models; computer
simulation features; statistical modeling features), tasks of linear and nonlinear algebra,
approximation technique, methods of solution 1%-order ordinary differential equations; optimization
technique (random search method, chord method, Golden section method; Fibonacci method,;
simplex search), neural networks and the task of pattern recognition (mathematical model of a
neuron; the use of Kolmogorov’s theorem to approximate arbitrary functions by three-layer neural
network).
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In the third substantive module “Coding theory” the mathematical foundations of coding
theory, basic concepts of the error-correcting coding, linear codes, cyclic codes, Bose-Chaudhuri-
Hocquenghem codes, Reed-Solomon codes, convolutional codes are discussed.

In the fourth substantive module “Basics of cryptography” the basic cryptographic system
(symmetric and asymmetric) and their use for the management of cryptographic keys and digital
signatures are discussed.

Special course final control of knowledge is a credit by the results of the current and the
module control and presentation of individual education and research projects on the artificial
neural networks building [2]. They was chosen due to the fact that, firstly, they are based on
fundamental mathematical apparatus, and secondly, neural network modeling is one of the modern
research directions in the field of mathematical informatics, and thirdly, the results which obtained
during simulation can be applied in all substantive modules of the proposed special course.

2 THE AIM AND OBJECTIVES OF THE STUDY

Therefore, the aim of the study is to develop the individual components of the methodic of
using cloud technologies as learning tool for neural network simulation in the special course
“Foundations of Mathematic Informatics”.

To accomplish the set goal, the following tasks had to be solved:

1. justify the choice CoCalc as a learning tools of the foundations of mathematical Informatics
for students of technical universities;

2. to develop demonstration models of artificial neural networks using various CoCalc
components.

3 LITERATURE REVIEW AND PROBLEM STATEMENT

One of the most powerful cloud technologies tools [1] is CoCalc (formerly known as
SageMathCloud [6]) — a cloud based integrated version of the computer mathematics system Sage,
hosted on Google’s servers. CoCalc is not only the cloud based computer mathematics system, but
also the system of support learning the mathematical and CS subjects. The main components of
CoCalc are:

1) Sage Worksheets — provides the ability to interactively run commands of Sage or
programming (e.g., object-oriented and imperative) languages, such as C++ and HTML,;

2) IPython notebooks (since 2016 — Jupyter Notebook) — timed session in Python programming
language, the part of SciPy, scientific and engineering computing library. CoCalc provides
the ability to multiple users to communicate through IPython note-books in synchronous and
asynchronous modes;

3) the workflow system in LaTeX with full support for sagetex, bibtex, etc.;

4) backup system — full save of all edited project files of the user every 2 minutes;

5) the replication system implies the preservation of each project in three physically separated
data centers [7].

CoCalc provides opportunities of:

— interactive study of mathematics, natural and computer science;

— real time users collaboration;

— training: adding students, creating projects, monitoring of student’s development, etc. using
a cloud based educational materials;

— creating and editing of educational and academic texts using LaTeX, Markdown or HTML,;

— adding your own files, data processing, presentation of results etc.

The presence of the ‘Besides Sage Worksheets’ tool in the composition of Jupyter Notebooks
provides to the users of full access to classical Linux terminal [4].

The main CoCalc unit is a project. The user can create any number of independent projects of
personal workspaces where the user stores resources of different types. The user can also invite
others to collaborate in a joint project to provide open access to files or folders.
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Each project is executed on the server CoCalc where it divides disk space, CPU and RAM
with other projects. Free service plan provides using only those server resources that are free
currently. In addition, when the user’s project on the free service plan is not used for a few weeks, it
is moved to secondary storage in order to free server resources and his restarting will take
significantly much more time than the user who paid for the service plan.

Project participants can combine their own computing and storage resources to improve the
capabilities of the project as a whole and the reallocation of resources among themselves. To
organize joint work with the resources of the CoCalc project is possible either at the level of
individual resource, in particular of the worksheet, or project as a whole.

Opening of the share access at the level of individual resource is a web publication of the
resource content in a read-only mode for all Internet users, which have link to this resource. The
disadvantage of such publication is that the read-only user has no way to control the worksheet
calculations, even if the author used the standard controls in it. However, if it necessary, the
published worksheet can be copied or downloaded.

Organization of joint work at the level of the whole project is possible without/with the
‘course’ resource type. The first method involves connecting the participants to the project
participants, who will have the ability to work together on existing educational resources of the
project, or add new ones, invite other participants to communicate via text and video chats within
the joint project. The contribution of each participant of the joint project in the solution of its tasks
may be revised in the pages of history of the project or in the pages of his backups [3].

As a cloud subject-oriented environment, CoCalc in its composition contains both a computer
mathematics systems and programming environments. The choice of a particular tool is carried out
through binding to the file type or through the command of programming environment selection. At
the stage of creating new files at project home directory, the user can choose the programming
language. According to the choice, the environment is booting with internal compiler (interpreter).

The easiest way of handling CoCalc files is a Linux terminal mode. So, it is necessary to
compile and run the developed program to test it. Files created as a result of program execution,
become part of the student project in the CoCalc. Another method of executing programs in the
CoCalc is directly on Sage worksheets. To do this, in the beginning of the cell, it necessary to
specify one of the so-called “magic commands” (%magic below provides a full list of them). For
example, %coffeescript executes the CoffeeScript code; the CoCalc is additionally define the
printing function print. CoffeeScript code translates to JavaScript and runs directly in the browser,
so the CoffeeScript program performance does not depend on the computing power of cloud
Servers.

4 METHODIC OF USING COCALC AS A LEARNING TOOL FOR NEURAL
NETWORK SIMULATION

In the special course of the foundations of mathematical informatics using CoffeeScript can
be considered such calculating-intensive tasks as creating and customizing of a neural network.
Given the significant time required for this and the importance of the topic “Neural networks and
pattern recognition” for the special course in general (such as topic which brings together
computing and intelligent content lines), students are offered individual research task —
development of an artificial neural network [5].

Artificial neural network is a mathematical model and also its software and hardware
implementation, based on the principles of functioning of biological neural networks — networks of
nervous cells of a living organism. This concept appeared in the study of processes that occur in the
brain, and when we try to simulate these processes. After the development of the learning
algorithms the models were used for practical purposes: in problems of prediction, pattern
recognition, control problems, etc.

Artificial neural network is a system of interacted artificial neurons, interconnected through
synapses. The input of the artificial neuron receives a set of signals, each of which is an output of
another neuron. Each input is multiplied by weight coefficient of the synapse, all the components
are summed, determining the activation level of a neuron as a scalar product of a vector input on the
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weight vector. The resulting value is measured by activation function, which normalizes the value
in a given range: for polar activation function is [0; 1], bipolar [-1; +1].
Three-layer neural network is most commonly used; it architecture is presented in Fig. 1.

Hidden layer

b4

YNk

Fig. 1. The architecture of three-layer neural network
To develop a neural network, we offer students the following code in CoffeeScript:

$coffeescript

# Artificial neural network (based on Phillip Wang's code
# https://github.com/lucidrains/coffee-neural-network)

class Synapse # synapse -connects two neurons
constructor: (@source neuron, @dest neuron)->
#initial weight is a random value within [-1;+1]
@weight = @prev_weight = Math.random() * 2 1

class TanhGate # tangential activation function

calculate: (activation)->
math.tanh (activation)
derivative: (output)-> # it’s derive

1 - output * output
class SigmoidGate # sigmoidal activation function

calculate: (activation)->
1.0 / (1.0 + Math.exp(-activation))
derivative: (output)-> # it’s derive

output * (1 - output)

class ReluGate # Heaviside step activation function
@LEAKY_CONSTANT = 0.01
calculate: (activation)->
if activation < 0 then activation *
ReluGate.LEAKY CONSTANT else activation
derivative: (output)-> # it’s derive
if output > 0 then 1 else ReluGate.LEAKY CONSTANT

The first of activation function is bipolar and corresponds to the hyperbolic tangent, the

second is polar and corresponds to the logistic function. The latest activation function describes a
polar stepped function.
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class Neuron # artificial neuron
# constants of learning rate and momentum
@LEARNING RATE = 0.1
@MOMENTUM = 0.05

constructor: (opts={})->
gate class = opts.gate class || SigmoidGate
@prev_threshold = @threshold = Math.random() * 2 - 1
@synapses in = []
@synapses out = []
@dropped = false
@output = 0.0
@error = 0.0
@gate = new gate class()
dropout: ->
@dropped = true
@output = 0
calculate output: -> # calculates the neuron response
@dropped = false
activation = 0
for s in (@synapses_in
activation += s.weight * s.source neuron.output

activation -= @threshold
@output = @gate.calculate (activation) #
derivative: ->

@gate.derivative @output
#calculation of weight coefficients of the output layer
output train: (rate, target)->
@error = (target - @output) * @derivative ()
@update weights (rate)
#fcalculation of weight coefficients of the hidden layer
hidden train: (rate)->
@error = 0.0
for synapse in (@synapses out
@error +=
synapse.prev_weight * synapse.dest neuron.error
@error *= @derivative ()
Gupdate weights (rate)
update weights: (rate)->
for synapse in (@synapses in
temp weight = synapse.weight
synapse.weight += (rate * Neuron.LEARNING RATE *
@error * synapse.source neuron.output) +
(Neuron.MOMENTUM * ( synapse.weight -
synapse.prev_weight))
synapse.prev_welght = temp weight
temp threshold = @threshold
@threshold += (rate * Neuron.LEARNING RATE * (@error *
-1) + (Neuron.MOMENTUM * (Qthreshold -
@prev_threshold))
@prev_threshold = temp threshold

The network learning goal is to find the coefficients of neurons interconnections. During the
learning process the neural network is able to identify complex dependencies between the input and
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output data, and perform generalization. It means that in case of successful learning the network
will be able to return the correct result based on the data, which are absent in the training input, as
well as incomplete and/or noisy, partly distorted data.

class NeuralNetwork # neural network
@DROPOUT = 0.3

# the constructor arguments is the type of the

# activation function, the number of neurons on the

# input layer, the number(s) of neurons on the hidden

# layer(s), the number of neurons on the output layer

constructor: (gate class, input, hiddens..., output)->
opts = {gate class}
@input layer = (new Neuron (opts)
for i in [0...input])
@hidden layers = for hidden in hiddens (
new Neuron (opts) for i in [0...hidden])
@output layer = (new Neuron (opts)
for i in [0...output])

for i in @input layer
for h in @hidden layers[0]
synapse = new Synapse (i, h)
i.synapses out.push synapse
h.synapses in.push synapse
for layer, ind in (@hidden layers
next layer = if ind==(@hidden layers.length-1)
@output layer
else
@hidden layers[ind+1]
for h in layer
for o in next layer
synapse = new Synapse(h, 0)
h.synapses out.push synapse
o.synapses_in.push synapse

train: (input, output)-> # neural network training
@feed forward (input)
for neuron, ind in (@output layer
neuron.output train 0.5, output[ind]
for layer in @hidden layers by -1
for neuron in layer
neuron.hidden train 0.5

# feed the input signal through all network layers feed forward:
(input) ->
for n, ind in @input layer
n.output = input[ind]
for layer in @hidden layers
for n in layer
if Math.random() < NeuralNetwork.DROPOUT
n.dropout ()
else
n.calculate output ()
for n in (@output layer
n.calculate output ()
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# calculation result is on the output layer
current outputs: ->
(n.output for n in @output layer)
# cloning data
clone = (obj) ->
return obj if obj is null or typeof (obj) isnt "object"
temp = new obj.constructor ()
for key of obj
temp [key] = clone (objlkey])
temp

As an example, firstly we propose to examine a neural network for Boolean functions of two
variables “OR”. A feature of this example is that the input network served only two polar values 0
and 1, the output is also one of the two values.

Due to the Kolmogorov’s theorem, in order for three-layer neural network reproduced any
function of multiple variables, the dimension of the hidden layer should be at least more than 1 for
twice dimension of the input. For this example, it is possible to reduce the dimension of the hidden
layer from 5 to 2 due to the fact that there are only two possible values:

# Creating a three-layer neural network:
# 2 input neurons, 2 hidden and 1 output
nn = new NeuralNetwork (SigmoidGate, 2, 2, 1)
# training sequence consists of pairs "input - output"
pairs = [ #for example, for a disjunction
((0,01, 1011,
(to,11, 111,
(t1,01, (111,
(1,11, [11]
]
# Training limited by the number of iterations
numiter = 150000
for i in [0...numiter]
err=0

for pair in pairs

nn.train pair[0], pair[1l]

nn.feed forward pair[0]

out=nn.current outputs/()

for k in [0...pair[1l].length]

err+=(out [k]-pair[1][k]) * (out[k]-pair[1l][k])

err=Math.sqgrt (err/4)
if 1%1000==0

print "Epoch ", i, ", error =", err

# Network testing #1
for 1 in pairs
nn.feed forward i[0]
print "Input ", i[0], ", calculated ",
nn.current outputs(), ", must be ", i[1l]
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The results of neural network testing is shown in Fig. 2.

:!I «in ©out  © ZlHD|1IclQl=
Itepayin 140008 , nomsnka = ©.00421791706837043

Itepauyia 141000 , noMunka = ©.026069135533211935

Itepayin 142008 , nomwnka = ©.01662893256689042

Itepayin 143000 , nomunka = ©.28026623651875215

Irvepayia 144000 , nommnka = ©.0010612101620747125

Itepayia 145000 , nomunxa = ©.2743559388471105

Itepauina 146000 , nommnka = ©,.02865800216671595

Itepauin 147000 , nomunxka = ©.027756609206225383

Ivepayia 148000 , nommnka = 0.0009493239126797@38

Ivepauyia 149000 , nomunka = ©.37406581007087847

Nopgaemo wa exia [0,8] , oTtpumann [0.0010199996254682498] , nosukWo OyTu [0]
Nopaemo wa exia [©,1] , orpmmanu [0.9572457742977656] , nosuuHo Bytr [1]
Nogaemo ua exia [1,8] , ovpumanu [0.9999319400884712] , nosuuMo Oyt [1]
Nopaemo wa exia (1,171 , ovpumanu [0.46649109350708023]1 , nosunwo Byte [1]

Fig. 2. Testing of neural networks for logic functions “OR” (in Ukrainian)

From Fig. 2 we can see that the number of iterations (150000) for network learning is too big,
so that the computing process could be stopped while reducing the error to predetermined value
beforehand. It is necessary to pay attention to the results of a calculation when the input network is
supplied a pair (1; 1) — unlike the previous three tests, the obtained value is significantly differed
from the needful. To resolve this error we offer to choose a different polar function of the

activation — stepped.

The following example shows how to build neural network for random values of input and

output:
# Creating a three-layer neural network:
# 3 input neurons, 7 hidden and 1 output

nn = new NeuralNetwork (SigmoidGate, 3, 7, 1)

# generate a new training sequence
data = []
count = 1000 #the number of pairs "input - output"”

for i in [0...count]
x1l = Math.random()*100-60
X2 = Math.random()*100-40
x3 = Math.random () *100-50

data.push ([ [x1,x2,x3],

[x1 + x2 - x3]11)

The network architecture corresponds to the Kolmogorov's theorem, but the value at which it
is proposed for training are not polar, as required by the logistic function. Bringing them to the
desired range requires normalization, which is necessary to find limit values for input and output:

# find limit
data[0][0][0]

values

maxinput = datal0] [0] [0]

data[0][1][0]

for i in [0...count]
for 7 in [0...data[i][0].length]
if data[i] [0][j]<mininput
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mininput=datal[i] [0] [7]

if datal[i][0][]j]>maxinput
maxinput=data[i] [0] [7]

for j in [0...data[i][1l].length]
if datal[i][1l][]j]<minoutput
minoutput=data[i] [1][]]

if datal[i][1l][]j]>maxoutput
maxoutput=datal[i]

(11031
Network training is performed on the normalized data (Fig. 3):

# training sequence, normalized in the range [0; 1]
normdata=clone (data)
for 1 in [0...count]
for j in [0...datali
normdatal[i ][O][j
(data[1][0]
for j in [0...datali
normdatali] [1][]
(data[i][1][J]-minoutput)/ (maxoutput-minoutput)
# Training to complete iteration limit
numiter = 100000

1[0].1length]

jl-mininput) / (maxinput-mininput)
1[1].1length]

,_,|_4'_4.—|l—‘}_l

for 1 in [0...numiter]
err=0
for pair in normdata
nn.train pair[0], pair[l]
nn.feed forward pair[0]
out=nn.current outputs/()
for k in [0...pair[l].length]
err+=(out[k]-pair[1] [k])* (out[k]-pair[1l][k])
err=Math.sqgrt (err/4)
if 1%1000==

print "Epoch ", i, ", error =", err
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Fig. 3. The results of testing the neural network for adding function (in Ukrainian)
While testing a network, perform the reverse process of denormalization:
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#

Network testing #2

for i in [0...count]

nn.feed forward normdatali] [0]
res=nn.current outputs ()
print "Input ", datal[i][0], ", calculated ",
res[0]* (maxoutput-minoutput)+minoutput,
", must be ", datal[i][1]1[0]

In Fig. 3 shows the test results.
While discussing the test results, it is advisable again to pay attention to the values that differ

significantly from the etalons. We first recall that the input values generated randomly in the
following ranges: x;€[-60; 40), x,€[40; 60), Xs€[-50; 50). Analysis of the results shows that, then
closer the input values to the range limits, then greater the difference of the result from the etalons.
This provides an opportunity to do conclusion on the boundaries of application of the constructed
network in which it maintains adequacy.

5
1.
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CONCLUSIONS

The special course “Foundations of Mathematic Informatics” for students of technical
universities — future IT-experts aimed and directed to breaking the gap between theoretic
computer science and it’s applied applications: software, system and computing engineering. In
this regard, their fundamental foundations are implemented using modern programming
languages and cloud technologies tools.

One of the leading cloud technology learning tools of the special course is CoCalc — the
mathematical software system that provides the ability to support all sections of the special
course in an unified mobile mathematical environment. Despite the fact that Python is the most
often used programming language in CoCalc, a program realization examples represented by the
extension of browser-based JavaScript language, which provides to developed software a higher
level of mobility.

The central theme of the special course is the neural network simulation — a traditional technique
for modeling natural neural networks, which had a significant impact on all stages of the
development of computer and software engineering. The most versatile neural networks
architectures and their application to the problems of modeling the basic logical elements of the
computer system and identifying hidden dependencies are discussed in paper.

The final evaluation for the special course includes the presentation of individual education and
research projects on the artificial neural networks building. The framework project’s topics
involves modeling continuous, discrete-continuous and discrete neural networks for solving
problems of circuit synthesis, time series forecasting, pattern recognition, functions
approximation, dependency identification, medical diagnostics, decision-making under
conditions of incomplete data, data compression, unknown data restoration, clustering,
automated control etc.
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1I[ep>1caBHnﬁ BHIIMHA  HaBYadbHHMil  3akinan  «KpuBopisbkuiik  HamioHATbHHI
yHiBegcuTeT», Kpusnuii Pir, Ykpaina

5 Kpusopisbkuii nep:;kaBHuii negaroriyauii ynisepcurer, Kpusuii Pir, Ykpaina

Incrutyr indopmanilinux texHosorii i 3acodiB HaBuanus HAIIH VYkpainu, Kwuis,
Ykpaina

COCALC HAK [IHCTPYMEHT MHOIAI'OTOBKMX Js1 MOJIEJIOBAHHSA
HEWPOHHUX MEPEX V¥ CHEHIAJBHOMY KYPCI "OCHOBU MATEMATHYHOI
IHOPOPMATUKN"

VY craTTi po3risHYyTa pojb MOJETIOBaHHS HEHPOHHOI Mepeki B HaBYaJIbHOMY HpoIeci
cnemiasibHoro Kypcy "OcHoBu MatemarnuyHoi iHpopmatuku". Kypc OyB po3poOienuit s
CTY/ICHTIB TEXHIYHUX YHIBEPCHTETIB - MalOyTHIX CHeuianicTiB 3 iH(pOpMaliiHUX TEXHOJOTi Ta
CTIPSIMOBAaHWH Ha TIOJOJAHHS PO3PUBY MIX TEOPETUYHOIO iH(POPMATHUKOI Ta 11 MPUKIAJTHUMH
porpamMamMu: IporpaMHOI0, CHCTEMHOIO Ta KOMIT I0TepHOIo0 iHxkeHepieto. CoCalc po3risaaeTses sk
HaBYaJIbHUN 1HCTPYMEHT MaTeMaTU4yHOi 1H(QOpPMAaTUKU B LIJIOMY Ta, 30KpeMa, JJIsi MOJEIIIOBaHHS
HellpoHHux Mepex. [lokazani enemeHTH MeToAuku BukopuctanHs CoCalc mpu BHBYEHHI TeMHU
"HeliponHi mepexi Ta po3mizHaBaHHA oOpa3iB" crenianbHOro kKypcy "OCHOBHM MaTeMaTHUYHOL
iHpopmatuku". Kog nporpamu OyB mpencrtaBnenuii Ha moBi CofeeScript, B sKiif peanizyroThCs
OCHOBHI KOMIIOHEHTH ILITYYHOI HEHPOHHOI Mepexi: HEeWpOHH, CHHANTHYHI 3'€THaHHS, (QYHKII
aKkTuBallii (TaHTeHIlialbHI, CUTMOIJHI, CTYIMIHYACTi) Ta iX TMOXiJHI, METOIU PO3PAXyHKY Baru
Mepexxi Ta 1H. OOroBoproBajHMCsi OCOOJMBOCTI 3acToCyBaHHs TeopemMu Kommoroposa miis
BU3HAYEHHS apXITEKTypH OaraTolapoBUX HEHPOHHUX Mepex. B skocTi npukiaaiB Oyao HaBeJECHO
peamizamiro JU3'TOHKTUBHOTO JIOTIYHOTO €JIEMEHTa Ta HaOMMKEHHS JOBUTHbHOI (yHKIIT 3a
JIOTIOMOTOI0 TPHILAPOBOi HEHPOHHOI Mepexi. 3TiTHO pe3yabTaTiB MOJEIIOBAHHS, 0YyJl0 3p0o0JIeHO
BUCHOBOK WIOZI0 MEX BHMKOPHCTAaHHS NOOYZOBAaHUX MeEpeX, B SKHUX BOHU 30epiraroTb CBOIO
a/ICKBaTHICTh. 3alPONIOHOBAHO OCHOBHI TEMH OKPEMUX JOCIIKEHb MTYYHUX HEHPOHHUX MEPEK.

Kuarouogi cioBa: CoCalc, xMapHi TEXHOJOTIi, MOJEIIOBaHHS HEUPOHHUX MEPEK, OCHOBH
MaTeMaTH4HOI iH)OPMATHKH.
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1,Z[ep>1<aBHm71 BUIIMH  HaByajdbHuii  3akiaan  «KpuBopi3bkuil  HalioOHAJIBHUI
yHiBegcheT», Kpusnii Pir, Ykpaina

KpuBopizbkuii nepxaBHuii neaaroriuauii ynisepcurer, Kpusuii Pir, Ykpaina
3IHCTHTyT iHpopMmaniiinux TexHoJsorii i 3aco0iB HaBuanHs HAIIH VYkpainu, Kuis,
Ykpaina

COCALC KAK HUHCTPYMEHT IIOATOTOBKH s MOIAEJIUPOBAHUA
HEWPOHHBIX CETEM B CIIEHUAJBHOM KYPCE «OCHOBBI
MATEMATHYECKOU HH®OPMATUKHW»

B crartee paccMoTpeHa posib MOJETUPOBaHMS HEHMPOHHOM ceTH B ydeOHOM Ipolecce
cenuanbHOro Kypca "OcHOBbI MaTemarumueckoil mHpopmatuku'. Kypc Obu1 paspabortan uis
CTY/ICHTOB TEXHHYECKHUX YHHMBEPCUTETOB - OyIyHIIMX CIEUUAIUCTOB IO HH()OPMALMOHHBIM
TEXHOJIOTUSIM U HAIlpaBJIeH Ha MPEOJOJICHUE Pa3pbiBa MEXIy TEOPETHUIECKON MH(POPMATUKOHN U ee
INPUIIOKEHUAMHU:  IPOrPaMMHOM, CHUCTEeMHOW W  KommbtoTepHoM  uHkeHepued. CoCalc
paccMaTpuBaeTCs Kak y4eOHBI HMHCTPYMEHT MaTeMaTH4eCKOH WHQOpPMAaTHKH B ILEJIOM U, B
YaCTHOCTH, MJI1 MOJEIMPOBaHWS HEUPOHHBIX ceTed. [lokasaHbl 2JIE€MEHTBI METOIAUKHU
ucnons3oBanusg CoCalc mpu wusydenun Tembl "HelipoHHble ceTH U pacmo3HaBaHUs 00pa3oB"
cnennanbHOro kypca "OcHoBbl Maremarndeckod uHpopmaruku". Kox mporpammsl  ObLT
npencrasied Ha s3blke  CofeeScript, B KOTOpoi peanu3yrOTCsl OCHOBHBIE KOMITOHEHTBI
MCKYCCTBEHHON HEHPOHHOH CeTH: HEHPOHBI, CHHANTUYECKUE COCTUHEHUs, (DYHKIMH aKTHBALUU
(TaHreHUMaJIbHbIE, CHTMOU/IHHU, CTYIIEHYATbIe) U UX MPOU3BOAHbIE, METO/bI pacueTa Beca CeTH U JIp.
OO6cyxaaniuch 0COOEHHOCTH NMPUMEHEHHs TeopeMbl KonMoroposa 1iist onpeesieH sl apXUTeKTYphI
MHOT'OCJIOMHBIX HEMpOHHBIX ceTeil. B kadecTBe mnpuMepoB ObUIM TNPUBEAEHBI peaIn3alUIo
JTU3BIOHKTUBHOIO JIOTUYECKOTO 3JI€MEHTa M NMPUONIMKEHUS MPOU3BOJIBHON (PYHKLIHU C MTOMOUIBIO
TpexclloifHoi HelipoHHOU ceTH. CorylacHO pe3yiabTaTaM MOJICIMPOBAaHUs, ObUI clelaH BBIBOJA O
IpaHUIaX MCHOJIb30BAaHUS MMOCTPOCHHBIX CETEH, B KOTOPHIX OHU COXPAHSIOT CBOIO aJ1€KBATHOCTb.
IIpennokeHpl OCHOBHBIE TEMBI OTAEIBHBIX UCCIEOBAHUN HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

KiroueBbie caoBa: CoCalc, oGnayHble TE€XHOJIOTMH, MOJAEIUPOBAHHWE HEHPOHHBIX CETEH,
OCHOBBI MaTeMaTHYeCKOH HHPOPMATUKH.
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Technological changes in science, economics and society lead to social, political and cultural
changes. Changes in education, among other things, cause some contradictions: between the
emergence of the latest technology, technology and the new generation of means for training,
management and scientific research and late response of education managers to the choice,
implementation and spread of innovation; between the need to develop a modern educational
environment and the conservatism of leaders and pedagogical staff in the period of innovation
transformations.

Based on the computer-technology platform of modern education, which acquires
characteristics of open, there is a transformation of traditional learning environment into the
environment of computer-mediate communication. This environment is characterized by use of
distributed educational resources and infrastructures to support educational communities of
different types.

We consider cognitive activity as an element of the overall learning process, which is a
targeted, systematically organized, managed externally or students’ individual interaction with the
surrounding reality, the result of which is the mastery of scholarly knowledge and work methods at
the level of reproduction or creativity. In the process of learning, cognition gets clear form in a
special and unique to the person educational and cognitive activity, or learning.

The effectiveness of educational and cognitive activity of students in particular is determined
by the new paradigm of education of the information society. The entire toolkit is changed, that
allow evaluating and controlling educational and cognitive activity. ICT and ICN form new
solutions that can influence basic processes in the educational system: formation and development
of competencies, recording achievements, learning quality assessment, creating a positive
motivation and promoting individual educational and cognitive activities. The article deals with
research results of problems of organization of educational and cognitive students’ activity and
formation of their competencies in the context of transformational changes in the educational
process caused by presentation of new technologies.

Keywords: cognitive activity, learning, learning (academic) environment, digital
transformation, competencies, ICT.

1. INTRODUCTION

According to experts in the field of economics 4.0 and modern production [1], consumer
trends as a reaction of progressive groups of society to social challenges, leading to changes in the
culture of behaviour, in 2018 will increasingly focus on various aspects of consumer and
technology interaction. A modern person watches changes in technology and is forced to adapt to
them both at the workplace and in everyday life. The most noticeable are: evolution of customer
interface, integration of devices, provision of access to software products, services and resources in
the cloud. The speed of life leads to the gradual replacement of human labor with bots or
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programs. Robotics in mass production, processing and use of large volumes of data, rapid
updating of knowledge, availability of information and, at the same time, the difficulty of
converting it into knowledge - these and other signs of the information age lead to the need to
make self-education a necessary element of every person's life.

Technologies are crucial in routine problems solving. Internet of things should ensure
compatibility between all devices and provide mobility. However, the experience of typical tasks
solving does not help to find effective solutions. Progressive ideas are born in the man's learning
process of the world at the intersection of disciplines. Consequently, in our opinion, in modern
conditions, a person armed with skills of rapid adaptation, working with data, productive
communication, which is characterized by flexibility of thinking, the ability to concentrate,
analyse, make conclusions, is able to create its own product, is ahead.

Here are some examples, that we think, illustrate the rapid growth rate of transition in all
areas of human life to digital technologies:

The number of people on the planet using the Internet is rapidly increasing (Fig. 1).
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Fig. 1. Number of people on Earth using the Internet according to data [2].

Moreover, according to results of long-term study of consumer trends of Ericsson, based on
an online survey of 5141 primarily Internet users, 46% of respondents believe that the Internet
allows you to acquire knowledge, skills and skills faster than ever before [1].

Growth is the tempo of digital communication between people. So, the number of e-mail
accounts in the world is about 5 billion, mostly at the expense of private ones. During April 2017,
the number of Facebook users, one of the most popular electronic social networks, exceeded 2
billion and since then has steadily increased. According to the company "Vhaschno"
(https://vchasno.com.ua), which provides business services in docflow, storage and exchange of
documents online appeared to be 70% cheaper than paper ones.

For example, in Ukraine, the official participant of the public procurement system
ZAKUPKI.PROM.UA sent 316,100 documents per year, saving UAH 5,057,400.

At the beginning of 2018, with a total population of about 7.597 billion people, we have the
following:
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Table Ne 1.
A total population at the beginning of 2018
Number of people bill | Percentage, %
Internet users 4,021 53
Act'lve users of electronic 3,196 42
social networks
Unl_que users of mobile 5135 68
devices
ACtIVP: users of mobile services 2,958 39
of social nets

Technological changes in science, economics and society lead to social, political and cultural
changes. These changes cause new problems, the solution of which takes time. Social systems
unavoidably experience periods of economic decline and growth while educational systems go
through reforms. Changes in education, among other things, cause some contradictions. The
following should be identified:

1. At the level of the global information space: between innovative updates of
information and communications technologies as well as networking technologies from
one side and the slow reaction of the state and the educational system to these trends on
the other side.

2. At the level of the national educational system: between the emergence of the latest
technology, technology and the new generation of means for training, management and
scientific research and late response of education managers to the choice,
implementation and spread of innovation.

3. At the level of the educational institution: between the need to develop a modern
educational environment and the conservatism of leaders and pedagogical staff in the
period of innovation transformations.

The dynamics of factors’ development of external and internal environment directly affects
the development of the innovative capacity of educational institutions and its implementation in the
educational process. This requires a substantial transformation of the education system based on:

— psychological, pedagogical and didactic principles of digital education;

— new approaches to the selection of educational content;

— principles of flexibility and adaptability of pedagogical systems;

— principles of equal opportunities for all parties of the educational process;

— new forms, methods, technologies and means of teaching and learning that are
implemented in modern educational environments.

We have analysed demographic trends, namely: proportion of so-called millennials (age
from 20 to 40 years old) - the most productive population, teenagers and young people (from 10 to
19 years old) who will take jobs in a few years. Millennials make up 30% of the world's population
(Fig. 2, a). Despite some differences in distribution, in Ukraine (Fig. 2, b), the proportion of the
Millennials does not have any statistical difference (28.7%). The proportion of people aged 10-19
years to 16.1%. For Ukraine, this percentage is much lower - 9%. Among the features the
Millennials obtain, psychologists mention: short-term concentration, pragmatic thinking,
intelligibility in information, orientation on trends and social networks, extra-territorial activity
(want to act "here and now™).
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Fig. 2. Pyramid of world population (January 2018) a) in the world; b) in Ukraine

The next generation will live and work under somewhat different conditions, including: high
level of automation for production processes, job cuts, competition in design of things, machine
intelligence and 5G networks, rapid loss of actuality of acquired skills, etc. Transformation of
society, primarily, will be associated with the development of new technologies. Information and
communication technologies change the nature of relations within society, including within the
sphere of education. These technologies cause a lot of changes in the economic, political, social and
cultural spheres and, as a result, form new requirements for the field of education, laying the
foundations of its new architecture. These bases include the results of the MEP-revolution in
education (Harden, 2013); Virtualization and Gamemization of Education (Cocoran 2010,
McGonigal, 2011); The new achievements of cognitive psychology (Robert L. Solso, Otto H.
MacLin, 2005, M. Kimberly MacLin, 2013) and the possibility of their use for the formation and
development of cognitive skills and abilities.

Global Education Futures Initiative connects the development of new education practices with
active use in the educational process:

e unique approaches and access to carriers of key competencies;

e modern educational, in particular a digital, environment that supports the whole education /

learning process, as well as the development of courses, interaction with communities, etc.;

e individual educational trajectory of each student (with possibility of full asynchronous

education, with combination of educational process and extracurricular activities, with
tutoring of this trajectory by mentors);

o flexible assessment system focused on supporting student’s motivation;

e resources (students and teachers) for individual and group learning experiments;

o flexible architecture of educational institutions, which allows to realize a large number of

educational formats for independent and group activities of students;

e horizontal education in communities, including the use of electronic networks;

e joint learning processes with real-life carriers.

Due to widespread use of mobile devices with access to the Internet there are changes in the
organization of training. The boundaries between formal and informal education become less clear.

2. RELATED WORK

In previous studies, we analysed and compared new technologies, educational models, their
impact on formation of learning environments, that are increasingly used in general education
institutions, allowing us to address the issue of expanding student access to learning resources, and
expanding opportunities for collaboration and cooperation [3]. In order to organise approaches to
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formation of learning environment in which ICTs and the Internet are actively used, a comparative
analysis of different models of learning environments has been conducted on the main features that
characterize these models [4].

Problems of use of network technologies for conducting educational studies on natural
sciences course in general secondary educational establishments, formation of system of knowledge
by means of network technologies are studied [5].

Problems of projecting of informational and educational environment for the education of
high school students on the basis of technologies of electronic social networks are investigated. The
possibilities of using information and communication technologies and technologies of electronic
social networks in the system of general secondary education are revealed [6]. The scientific and
methodological foundations of formation of subject competences taking into account the basic
principles of practical and personally oriented learning are proved. Forms and methods of studying
which promote increase of formation level of pupils’ subject competence are elicited. [7]. The
problems of increasing information and communication competence of all participants of the
educational process are looked into. Possible changes in the teaching method, when new objects
appear in the system of learning tools - services of electronic social networks, are analysed. It is
paid attention to change of emphasis from communication network to organization of productive
discussion and collaboration with cooperative learning methods for students [8; 9].

The authors of the article revealed results of research on solving the current psychological and
pedagogical problems of designing information and educational environment, different models of
using electronic social networks in teaching senior students, development of certain elements of
computer-oriented methodological systems, evaluation of educational process results in the open
information and educational environment of training students and the critical problem of users’
safety on the Internet, the formation and development of information and communication
competencies of all participants of the educational process. A number of methods, related to: the
formation of safe and responsible use of social networks and critical evaluation of Internet content;
using electronic social networks to provide group interaction; organization of independent work of
pupils (on an example of physics) and design and research activity of students (on an example of
mathematics); prediction of aggressive behaviour of pupils; support for the education of disable
children; the organization of informal education of youth are suggested. Much attention is paid to
changing the emphasis from network communication to productive discussions creation, as well as
from collaboration to cooperative learning methods [10].

3. RESEARCH METHODOLOGY

Currently, the Cabinet of Ministers of Ukraine approved the Concept of development of
digital economy and society in Ukraine in 2018-2020. [11] In fact, this is a roadmap for digital
transformation of Ukrainian economy. The document defines key policies, priority areas,
initiatives and projects of "digitalization” of Ukraine for the next 3 years. In particular, this is
"digitization of educational processes and stimulation of digital transformations in the education
system"”.

The release of revised wording of key competencies for lifelong education coincided with the
adoption of the Concept [12]. Mathematical competence and competence in science, technology and
engineering (mathematical competence and competence in science, technology and engineering)
and digital competence are determined as key[13].

The formation of above key competencies is possible on the basis of modern educational
technologies using ICT tools, electronic educational resources, electronic social networks, which
allow to reduce the educational load and simultaneously to intensify the educational process, in
particular, from natural and mathematical disciplines, providing learning and cognitive activity with
creative, research orientation.

Futhermore, opportunities for individualization and differentiation of training increase,
opportunities for self-education skills form, metasubject and subject skills, ability to put the
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knowledge into practice through the wide introduction into the interactive process of studying
individual work of students are developed.

The means and technologies of the ICN, including the Internet, forming a computer-
technological platform of educational, in particular learning environment of modern education,
primarily open, transform the traditional educational environment into “an environment of
computer-mediated communication - an integrated education and information environment with
distributed educational resources and a communicative infrastructure of supporting educational
communities of different types "[14].

It is understood that a considerable part of the didactically grounded and specially organized
educational and cognitive activity of students is carried out on the Internet, has specific features
[15], transforming into a modern form of training due to a number of factors.

Factor on e: The Internet is a network of information environment of modern society, and its
role as a source of scientific and educational information is obvious. Factor two: a new generation
of students takes the Internet not just as a social cultural phenomenon of our time, as well as
parallel, often leading environment. Any activity in such environment, including an independent
educational and cognitive, is taken by a young person with an interest, that increases the motivation
for this type of activity. The Internet is becoming an informational environment for training and
self-education. Factor three: Internet environment as an informational and informational and
educational environment has a significant potential for self-development of the individual. Factor
four: thanks to its unique properties (virtuality, turnover of operations, plurality of spaces, etc.), the
Internet creates a comfortable environment of life that completes the internal and external space of
an individual, and can act as a space of experiment.

From the didactic point of view, the logic of the learning process also changes. The traditional
structure of learning process consists of the following steps: "getting information - understanding -
memorization - reproduction - application (mostly by model)".

The modern structure is different: "getting information - understanding - application
(creative) - analysis - evaluation - creation." It is this logic and structure of the process of
educational and cognitive activity that underlies the system-activity and competence approaches
and ensures dynamic activity of students.

Having agreed with the researchers (Belykov V., 1995; Slastenyn V., 2003) we define
cognitive activity as an element of the holistic process of learning, which is a purposeful,
systematically organized, managed external or independent interaction of a student with the
surrounding reality, which results in mastering, on the level of reproduction or creativity, a system
of scientific knowledge and ways of activity.

Cognitive activity is carried out throughout the life of a person, in all types of activities and
social relationships, in particular, when students perform various subject-practical actions in
educational process. However, only in the process of learning the cognition gets a clear form in a
special, particular only for person, educational and cognitive activity.

Basic components of cognitive activity:

e content (knowledge, expressed in concepts or images of perception and conceptualisation);

e operational (various actions, operation of skills, techniques);

e resultative (new knowledge, methods of decision making, new social experience, ideas,

views, abilities and personal features).

The main types of educational and cognitive activity of students in the Internet-oriented
informational and educational environment include: search activity; practical development of new
technologies; creating new content; Internet communication for cognitive purposes; learning using
Internet resources.

Forms of educational and cognitive activity in the informational and educational environment
are determined by the organization and / or self-organization of information and communication
interaction and informative and cognitive activity of students. Formation and sustainable
development of cognitive abilities of a person throughout his life is an indispensable element of any
educational process.
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4. RESULTS AND DISCUSSION

From the perspective of the modified taxonomy of Bloom, during the study we systematized
the types of educational and cognitive activity of students in the Internet environment in accordance
with the categories of cognitive processes (Fig. 3).

Cognitive processes
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Educational and cognitive activity of students in the Internet environment
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Criteria, levels and other indicators of productivity of educational and cognitive activity in
modern conditions are determined by the new paradigm of education of the information society. All
the tools that make it possible to evaluate and control educational and cognitive activity get
disturbed. The combination of information and communication technologies and means of
communication networks form new solutions that can affect the basic processes in the educational
system: the formation and development of competencies, fixing achievements, assessing the quality
of learning, creating a positive motivation and promoting self-dependence in educational and
cognitive activities. On the basis of such technologies, new educational instruments are
offered [16].

The effectiveness of educational and cognitive activity of students is determined by the new
paradigm of education of the information society. It recognizes all the tools that make it possible to
carry out the educational and cognitive activity of the students, its evaluation and control.

e Translation of reference experience or practice - transfer of verbal knowledge (or self-

studying), the transfer of non-verbal knowledge through communication with the carrier,
the transfer of non-verbal knowledge through training skills. The tools include online

Fig. 3. Types of educational and cognitive activity.
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multimedia libraries, multi-user online courses, e-books, YouTube educational channels,
subject blogs, virtual mentors, simulators, virtual simulators, and robot-mentors.

¢ Independent getting of experience through testing, research / experiment implementation,
creative individual or group project. They are implemented in gaming environments,
quests, in alternate reality, work-competitions, virtual laboratories, discussion scientific
communities, social networks, and others.

e Fixation and assessment of students' learning achievements - testing, prognosis of
educational trajectory based on the profile of achievements, end-to-end continuous
monitoring (in particular, monitoring behaviour in the game forms within the alternate
reality).

e Tools: personal competency profile, personal virtual portfolio, creation and stress test of
the virtual world or digital model

e Encouragement and motivation of students for educational activities is carried out through:
competitive gaming models (gamification), reputational capital management system,
preventive outcome management (achievement prognosing systems), gaming adaptive
models, state monitoring systems (which control the quality of experiences in the
educational process).

5. CONCLUDING REMARKS AND FUTURE WORK

The transformation of modern society and education, particularly related to the development
of new technologies, especially information and communications and networking. The digital
transformation of education covers the creation of a modern computer-based environment that
supports learning and self-education, creation of a system of informational and educational and
game resources, flexible structure of educational institutions, which allows to fulfil a large number
of educational formats and supports the advancement of students with individual educational
trajectories, development of mechanisms of education in communities, including the use of
electronic networks, formation of unique approaches to formation of key competencies , in
particular digital one.

Formation of key competencies for lifelong education, including mathematical competence
and competence in science, technology and engineering, is possible on the basis of modern
educational technologies using ICT tools, electronic educational resources, electronic social
networks, which allow to reduce the training load and, at the same time, to intensify the training the
process, in particular, from science and mathematic disciplines, providing educational and cognitive
activities with creative, research orientation.

The Internet environment as an informational as well as informational and educational
environment has a significant potential for self-development of a personality due to peculiarities
such as virtuality, turnover of operations, plurality of spaces, etc. It creates a comfortable
environment for cognitive activity and can act as a space for an educational experiment.

The main types of educational and cognitive activity of students in the Internet-oriented
informational and educational environment include: search activity; practical development of new
technologies; creating new content; Internet communication for cognitive purposes; use of Internet
resource for educational purposes.

From the perspective of the modified taxonomy of Bloom, during the study we systematized
the types of educational and cognitive activity of students in the Internet environment in accordance
with the categories of cognitive processes: remember, comprehend, apply, analyse, evaluate, design.

The revolution in digital content complicates separation of academically meaningful,
scientifically grounded, truthful from false and, at times, dangerous. Individual training extends to
new features. At the same time, the essence of the educational process and its quality survive little
changes. According to the authors, there are approaches to change this state, in particular, learning
related to real life; training in projects; free choice of training tools; reflection and a two-way
evaluation of the result (for example, parents and teachers, teachers and students). We consider
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further research in solving the problems of using digital simulations in the educational and cognitive
activity of students to be relevant.
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Incruryr indopmaniiinux rTexHoJsoriii i 3aco0iB HaBuanHs HAIIH VYkpainun, Kwuis,
Ykpaina

MMI3BHABAJIBHA  JISJIBHICTD VYYHIB B YMOBAX HU®POBOI'O
MNEPETBOPEHHSA HABYAJIbBHOI'O CEPEJJOBUIIIA

TexHonOTiUyHI 3MIHM B Haylli, €KOHOMIIl Ta CYCHUIBCTBI MPHU3BOIATH 10 COIIaJbHUX,
MOJITHYHUX Ta KYJIbTYpHHX 3MiH. 3MIHA B OCBIiTi, KpiM IHIIOTO, BUKJIMKAIOTH MEBHI MPOTHPIYYS:
MK HOSIBOIO HOBITHIX TEXHOJIOTIH, TEXHOJOriH Ta 3aco0iB HOBOIO IOKOJIHHS IJIS HaBYaHHS,
VIOpaBIiHHA Ta HAYKOBHX JOCI/DKEHb Ta II3HBOI peakiii MEHEIKepiB OCBITH Ha BHOIp,
BIPOBADKCHHS Ta TMOIIMPECHHS 1HHOBAIlIM; MIXX HEOOXIIHICTIO PO3BUTKY CY4aCHOTO HABYAJIBHOTO
Cepe/IOBHINlAa Ta KOHCEPBATU3MYy JIJIEPiB Ta TENAaroriYHUX KaJApiB y TMepioJ IHHOBaLIWHUX
MIEPETBOPEHb.

Buxonsun 3 KOMITHOTEPHO-TEXHOJIOTIYHOI TUIATGOPMU Cy4acHOi OCBITH, ska HaOyBae
0COOMMBOCTEM  BIAKPUTOCTI, BiIOyBaeThCs  TpaHchopMallis TPAAULIMHOTO  HABYAIBHOTO
CepelOBHUINIAa B CEPEIOBHINE KOMII'FOTEPHO-TIOCEPEIHHUIIBKOTO CIHiJKyBaHHsA. lLle cepemoBwuie
XapaKTepU3yeThCs BUKOPUCTAHHSM PO3MOJUICHUX OCBITHIX pecypciB Ta 1HGPACTPyKTyp s
MiATPUMKH OCBITHIX CIIUJIBHOT PI3HUX THUIIIB.

Mu posrisiiaeMo Mi3HaBallbHY aKTHUBHICTH SIK €IEMEHT 3arajJlbHOro HaBYaJLHOTO MPOIIECy,
SAKHA € IUIeCIPSIMOBAaHUM, CHUCTEMAaTH30BAHUM OPTaHi30BaHMM, KEPOBAaHUM 30BHIIIHBOIO 200
1HAMBIAYaIbHOIO B3aEMOJIIEI0 YUHIB 13 HABKOJHUIIIHBOIO AIMCHICTIO, PE3yIbTATOM YOTO € OBOJOIHHS
HAYKOBMMH 3HAaHHSIMH Ta METOJaMH POOOTH Ha pPiBHI BiITBOpeHHS ab0 TBOpYiCTh. Y mporeci
HABYaHHS Mi3HAHHS OTPUMYE 3p03yMily GopMy B OCOONIMBIH 1 yHIKAJIbHIN U JIOAUHA OCBITHBO-
Mi3HABAJIBHIN JiSUTBHOCTI 200 HaBYaHHI.

EdexTHBHICTh HaBYAJIbHO-MI3HABAIBHOI JISUIBHOCTI Y4YHIB 30KpeMa BHU3HAYA€THCS HOBOIO
MapajgurMol0 OcBITH 1HGopMaliiiHoro cycnuibecrBa. IloBHMI 1HCTpyMeHTapii 3MiHEHO, IO
JI03BOJISI€ OILIIHIOBATH Ta KOHTPOJIOBATU OCBITHIO Ta mMi3HaBanbHy JAisuibHICTE. IKT Ta IKM
(GbopMyIOTh HOBI pIIIEHHS, SKI MOXYTh BIUIMBAaTH Ha OCHOBHI NPOLIECH B OCBITHIH CHCTEMI:
dbopmMyBaHHS Ta PO3BUTOK KOMIETEHIINA, OOJIK JOCATHEHb, OIIHIOBAHHS $KOCTI HaBYaHHS,
CTBOpPEHHS TO3UTUBHOI MOTHBAIII{ Ta COPUSHHSA 1HANBIAYaTbHUM OCBITHIM Ta Mi3HABAIBHUM IisIM.
VY cTaTTi pO3TIASHYTO PE3yNbTaTH IOCHIKEHHS MpoOJieM opraHizallii OCBITHBOI Ta Mi3HABAJIbHOI
JISUTBHOCTI Y4HIB Ta (DOpMyBaHHS IX KOMIIETEHTHOCTI B KOHTEKCTI TpaHC(hOpMaliifHHUX 3MiH B
OCBITHBOMY TPOIIEC], 3yMOBJICHUX MPE3CHTAI[IEI0 HOBUX TEXHOJIOTIH.

KuarouoBi cioBa: mi3HaBalbHA [iSJIBHICTH, HaBYaHHS, HaBUalbHE cepefoBuile, uppoBa
Tpanchopmartis, komrnerenii, IKT.

Munuyxk O.I1., Cokomrox A.H.

NucTutyr MHpOpManuoHHBIX TexHoaormid M cpeacrs oO0ydenus HAIIH Ykpaunsl,
Kues, Ykpauna

INO3HABATEJIbBHASL  JTEATEJBHOCTH VYYAHIUXCA B  YCIIOBUSAX
A ®POBOI'O IIPEOBPA3OBAHVS YUEBHOM CPEJbI

TexHonornyeckre M3MEHEHUs B HayKe, SKOHOMUKE M OOIIECTBE MPUBOJAT K COLUAIBHBIM,
MOJMUTHYECKIM M KYJIBTYpHBIM HW3MEHeHHsM. M3MeHeHHs B 00pa3oBaHWHW, TIOMHMO IPOYETo,
BBI3BIBAIOT ~ ONpEENCHHbIE MPOTHBOPEYMS: MEXIy TOSBICHUEM HOBEHIINX TEXHOJOTHH,
TEXHOJIOTUI U CPEeJICTB HOBOT'O MOKOJICHUS JUIs 00y4€HHs, YIIPaBICHUs U HAyYHBIX UCCIIEIOBAaHUN U
MO3/IHEH peaklMu MEHEKepOoB o00pa3oBaHMs Ha BbIOOp, BHEAPEHHE U PaclpOCTpaHEHHE
MHHOBAIHI; MEXTy HEOOXOAUMOCTBIO Pa3BUTHSI COBPEMEHHOT'O yUeOHOTr0 cpefibl U KOHCepBaTH3Ma
JUJIEPOB U MEAArorHuecKuX KaJpoB B IEPHO MHHOBAIIMOHHBIX MTPe0Opa3oBaHU.

Hcxond W3 KOMIBIOTEPHO-TEXHOJIOIMYECKON IUIAT(OPMBI COBPEMEHHOIO 0Opa30BaHMUS,
KOTOpast mpuoOpeTaeT 0COOEHHOCTEH OTKPBITOCTH, MPOUCXOJUT TpaHCPOPMAIUS TPaTULIMOHHOTO
y4eOHOTro cpelibl B Cpely KOMIIBIOTEPHO-IIOCPEAHUYECKOT0 OOLIEHH. DTO Cpella XapaKTepu3yercs
HCTIOJIb30BAHUEM paACTIpeIeTICHHBIX 00pa30BaTEIbHBIX PECYPCOB U UH(MPACTPYKTYP IS MOAAEPKKA
00pa3oBaTeNbHBIX COOOIIECTB PA3INYHbIX THIIOB.

MpI paccMaTpuBaeM IMO3HABATENbHYIO aKTUBHOCTh KaK 3JIEMEHT O0IIero yueOHoOro mnporecca,
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KOTOPBIN SBIISIETCS IIeJICHANIPABICHHBIM, CHCTEMATH3UPOBAHHBIM OPTaHU30BAaHHBIM, YIPABISEMBIM
BHEUIHUM  WJIM  UHAMBHAYaJbHBIM  B3aUMOJICHCTBHMEM  y4YalllUXCi C  OKpYyKarolen
JeWCTBUTENFHOCTBIO, PE3YJITaTOM YEro SIBJISICTCS OBJIQJICHUE HAYYHBIMU 3HAHUSMHU U METOJaMHU
paboThl Ha ypOBHE BOCIIPOM3BEACHHUS WM TBOpUecTBa. B mpouecce 00yueHus nmo3HaHue MoiayvaeTt
NOHATHYIO (opMy B 0c000i M YHHMKaIBbHOW I YeJOBEeKa 00pa3oBaTelbHO-TIO3HABATEIHLHON
NesITeNIbHOCTH WK yueoe.

OddexTuBHOCTE  y4eOHO-IO3HABATEIHLHOW  JIEATEIBHOCTH  y4YalllUXCs, B YacCTHOCTH,
OlpejensieTcss HOBOW MmapaaurMoil oOpa3oBaHus uHPOpMaMOHHOTO obmectBa. [lonHbIi
MHCTPYMEHTApUIl M3MEHEH, YTO MO3BOJSET OLIEHUBATh M KOHTPOJMPOBATH 00pa30BaTEIbHYIO U
no3HaBaTenbHyo AestenbHocTh. UKT m MKC dopMupyroT HOBBIE pelieHHs, KOTOPhIE MOTYT
BIMSATh HAa OCHOBHBIC IPOLIECCHI B 00pa3oBaTeNbHON cucTeMe: (OPMHPOBAHWE M PA3BUTHE
KOMIIETEHIIMM, Yy4YeT JMJOCTH)KCHMM, OIICHKM KadyecTBa OOyYeHHs, CO3JaHHME IMOJIOKUTEIHHOU
MOTHBAIMH U COJICHCTBHE MHIMBUIYaIHHBIM 00pa30BaTEIbHBIM M O3HABATEIBHBIM JICHCTBHUSIM. B
CTaTb€ PACCMOTPEHBI PEe3yJbTaThl HCCIEIOBAaHUS MPOOJEeM OpraHu3aiuu o0pa3oBaTeNbHON U
MO3HABATEIBHON JESATEIBHOCTH y4amuxcs ¥ (OPMHUPOBAHUS MX KOMIIETEHTHOCTH B KOHTEKCTE
TpaHCcOPMAIIMOHHBIX M3MEHEHUI B 00pa3oBaTeNbHOM Ipoliecce, 00YCIOBICHHBIX Mpe3eHTalnen
HOBBIX TEXHOJIOTHI.

KuroueBble ciioBa: mosHaBaTelbHas AESITEIbHOCTh, OOydeHHe, ydeOHas cpenaa, HudpoBas
Tpanchopmanms, komrnereHuu, UKT.
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YK 37.011.3-051:78:004.5.031.42:159.954
CuneBuu I. C.
MyxkauiBcbKHUH Jep:KaBHUM YHiBepcuTeT, MykauyeBo, YKpaiHa

CTBOPEHHA TBOPYUX IIPOEKTIB 34COBAMHU IKT
AK YMOBA EQEKTHBHOI'O ®OPMYBAHHA KBA3IITPOPECIHHOI'O
AOCBITY MAUBYTHBOI O IIETAI' OI'A-MY3UKAHTA

DOI: 10.14308/ite000676

Y cmammi poszensioaemocsa xeazinpoghecivina OisinbHicms ma i eniue Ha GopmyeaHHs
npoghecitino-nedacociunoi cnpAMoBaHocmi MauOymuix haxisyie-my3uKanmis, ONUCAHO NPAKMUKO-
OpienmosHe meopemudHe HABUAHHA CMYOeHmie y npoyeci Gopmyeants Keasinpogeciunozo
0oceidy. Busznaueno ponv iHHOBAYIIHUX MEXHONOIU, A came NpPOeKmy8awHs, V GopmysanHi
K8aszinpogeciiinoco 00ceidy. Poskpumo cymov, ocobaueocmi ma sumocu 00 NpOeKmHOoI OisibHOCMI.
IIpoananizosano pisHi 6uOU NPoexkmie cmyOeHmie-mMy3uKaHmis, CmpyKmypy ma emanu nio2omosKu
meopuux npoekmie. 3nauna yeazca 6i060o0umvca auanizy euxopucmanua IKT, 30xpema
«myrbmumeodia», y ~pobomi HAO  MEOPUUMU  NPOEKMAMU, WO  CHPUAE  POPMYBAHHIO
Keaszinpogeciiinoco  00cgidy,  IHOpMayiuHoi  KOMNEMeHmHOCMI, PO36UBAE  KOMN TOMEPHY
epamomuicme  cmyoenmie. Haubinbwt npudamuum MyibmumeOitiHumM 3acobom, AKull o0ae
MONCIUBOCIT  NPEOCMABIAMU  Pe3YIbMAmu  NPOeKMHOI  QilbHOCMI  MAatlOymHb020  (axieys-
MY3UKAHMA, A MAKoOX}C AaKyMYII08amu, peoazysamu ma nooaeamu HABYAIbHI mamepianu, €
npozpama cmeopeHHs elekmporHux npesenmayii Microsoft PowerPoint, wjo 6xooums 00 ckiaoy
Microsoft Office. YV cmammi suxnadeno @ioomocmi wooo egekmusHoi pobomu 3 npocpamoro,
BU3HAYEHO CMPYKMYpy npezenmayii, wjo 3abeznevye 30epedcenHs yilichocmi ingopmayii, emanu
ma NpuHyunu po3pooxu, npasuna euxopucmauus. Teopemuuno 008e0eHO, WO BUKOPUCHAHHS
MYTbMUMEOIHUX npe3eHmayil i meop4oi nNpoeKmHOoI OiANbHOCMI CRPUAE NIOBUWEHHIO AKIMUBHOCHLE
cmyoenmis ma epexmusHOCmi 0C8IMHbLO20 NPoOYecy, pPeanizye NOMeHYIAl CAMOCMIUHOL NOULYKOBO-
00CNIOHUYbKOT  OisIbHOCMI  ma  MEOpHoCcmi  MAtOYmMHIX — Nedazolié-my3suKanmis,  CHpuse
gopmysannio keasinpogecitino2o 00cgidy mMaubymHix gaxisyis.

Knrwoueewvie cnoea: ingopmayitino-KOMyHIKaYiiHi mexHon02ii, Keazinpogeciunuii 00csio,
MemoO meopyux npoekmis, enekmpouna npezenmayisi Microsoft PowerPoint, nedazoz-my3uxanm.

ITocTanoBka npodJjemn y 3arajbHomMy BUriasaai. CydacHuil eram po3BUTKY mHpodeciiHoi
OCBITH TIOB’I3aHHM 3 MEPEXOOM JI0 MPAKTHUYHOI peastizallii OCBITHBOI MapaJurMu, 0 CpsiMOBaHa
Ha CTBOPEHHS I[UJIICHOI CUCTEMHU HENepepBHOI OCBITH, POPMYBaHHS HayKOBOTO CTUJIIO MHUCJICHHS Ta
Ha 030poeHHS MaiOyTHIX @QaxiBiiB MoOUTBHMM iH(opMariiiauM OaraxkeM. IligroroBka
KOMIIETEHTHHUX IeJIaroriB-My3HKaHTIB 13 BUCOKHM piBHEM 3arajbHOi Ta mpodeciiHoi KylbTypH,
(GbyHIaMeHTaJIbHUMU 3HAHHAMU B Tally31 MUCTELbKOI MeJaroriki HampasjieHa Ha (OpMyBaHHS y
HUX BJIACHOTO CTHJIIO TBOPYOT ME€JaroriyHol AisiIbHOCTI.

CporogHi BAOCKOHaJIEHHS TpodeciiiHoi MiAroTOBKM MalOyTHIX (paxiBIIB HeMOXIuBe Oe3
BIIPOBA/KEHHS 1H(POPMAIifHO-KOMYHIKaTUBHUX TEXHOJOT1H, SKi BIIKPHUBAIOTh HOBI MOXIJIMBOCTI
uig meaaroriku MucrtenTBa. Came cydyacHI KOMIT'IOTEPHI TEXHOJIOTIT OpIEHTYIOTh CTYICHTIB Ha
CaMOpPO3BUTOK Ta CAaMOHaBUYaHHs, (OPMYBAaHHS B HHUX KpPEATHUBHOCTi, KPUTUYHOIO MHCIIECHHS,
3MaTHOCTI 10 BUpIMICHHS TBOpuuX 3aBnaHb, IKT-o6i3HaHOCTI, Memia-TpaMOTHOCTI Ta
1HHOBAIIHOCTI.

3HavyeHHS 1HOOPMAIIHHUX TEXHOJOTIA HUHI BOXKKO MEPEOIiHUTH. AJKE BOHH PO3IMIHUPIOIOThH
gocTyn 1o iHdopmanii, poOsiATe WOro MIBHAIINAM, Ial0Th MOXIIMBICTH HArpoMajKyBaTH Ta
KOMITaKTHO 30epiratu Beinukuid oocsr iHdopmartii. Taki TeXHOJIOTII MATPUMYIOTh OCBITHIH TpoIiec,
CTBOPIOIOTH ~ JHUCTAHIIMHMKA JOCTYm JO OCBITHIX pecypciB, JomoMaraimTb (opMmyBaTu

Cunesnu I. C.
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iHpopManliiHO-0BIIKOBY ~ 0a3y  JaHUX,  OPraHi3oByBaTW  HAYKOBO-JIOCTIIHUIBKY  Ta
KBa3inpodeciiHy AisIbHICTh CTY/ICHTIB.
VuikansauMm BHeckoM IKT y ocBiTHil npouec €:

— 3BOPOTHIN 3B’SI30K MK KOpHUCTyBadeM 1 3acobamu iH(hopMaIliiHUX TEXHOJIOTIH;

— KOMIT IOTepHa Bi3yai3allisi HayKoBoi iH(popMallii;

— 30epiraHHs BEIUKHUX OOCATIB iH(pOpMAIli 3 MOXIHMBICTIO ii MepeJaBaHHs Ta JIETKOTO

JOCTYITy KOPUCTYBaya JI0 HEHTPAJIbHOI 0a3u TaHMX;

— aBTOMAaTH3aIlis NporeciB iHpopmariiHo-MeToAuuHOTO 3a0e3nedeHHs [9, c. 55].

B yMoBax mmMpoKOro BHUKOpPHCTaHHs 3aco0iB cydacHUX 1H(GOPMAIIMHHUX TEXHOJIOTIH Yy
OCBITHBOMY IPOIIECI 3HAYHO 3POCTAIOTh BUMOTH /10 MpodeciitHoi MiATOTOBKHU (axiBIiB, 00CATY iX
3HaHb, pIBHA 3arajlpHOi KynbTypu. OBOJOMIHHA 3HAHHSAMH, YMIHHSAMH 1 HaBUYKaMU
BUKOPHCTOBYBAaTH KOMII IOTEpHI HaBYaJIbHI MPOTPaMH € HEBiJI'€MHOIO CKJIaJI0BOIO (HOpMYyBaHHS
KBa3inpodeciiftHOro A0CBiay MallOyTHIX MeaaroriB-My3uKaHTIB.

AHani3 ocTaHHix gochimkensb i myouaikamiii. Anamiz HaykoBux nociimxenp (B. bukos,
A. Komowmienp, B. Kpemens, JI. I[leryxoBa, O. CyxoBipchkuii, B. Illakotsko, O. Illuman Ta iH.)
CBIIYUTH PO HEOOXIMHICTH MATOTOBKM BUCOKOKBai(hiKOBaHUX (PaxiBI[iB, sIKI BOJOAIIOTH BUCOKHM
piBHEM iHQOpMAIIIHOI KyJIbTYpH, TOTOBI 3aCTOCOBYBaTH 1H(MOpMaIliliHI TEXHOJOTI B OCBITHHOMY
npoueci. [HpopMmariiina KynbTypa po3MISIA€THCS HUMHU SK IHTETPOBaHE OCOOMCTICHE YTBOPCHHS,
0 € TOKa3HUKOM IMpodeciiiHol MiAroTOBKU, MOTpedu B iHopMallii Ta yMiHHI 3A1HCHIOBATH
TIOIIYK, BiOIp, OIiHIOBaHHS, 30€pE)KEHHS, IHTETPAIlif0 Ta CTBOPEHHS HOBOI iH(popMmaii [1, ¢c. 36].
OpHuM 13 CKJIagHUKIB 1HOPMAIIHHOT KYJIBTYpU CY4acHOTO BUUTENS MY3UKH BapTO BUILIUTH HOTO
00i3HaHICTh y BUKOPUCTaHHI iH(OPMaIiifHO-KOMYHIKATUBHUX TEXHOJIOT1H.

VY nenparoriusiil niTeparypi nuTaHHs NpodeciitHol MiArOTOBKH Mearora-My3HuKaHTa pO3KPUTO
B npausx E. A6xymnina, JI. ApuaxknikoBoi, JI. Konapanskoi, b. bpunina, B. Byrenka, O. Onekcrox,
I'. [MTaganku, O.PocroBckkoro, O. Pymuuinekoi, O. llesnrok, O. lllomokoBoi Ta iH. Jlo aHamizy
HOBITHIX TEXHOJIOTiH 3BepratoTbcs HaykoBui-nocaigHuku I. Imutpuk, M. Knapin, A. Hicimuyk,
O. Ilexora, I CeneBko. Po3kpuBalOThCS OKpeMi CHOCOOM BHUKOPUCTAaHHS 1H(OpMaLiiHO-
KOMYHIKaTUBHUX TEXHOJIOT1H y Mpolieci BUKJIaJaHHs MUCTebKuX auciuiuiiH (O. YallkoBcbka) Ta y
mporieci (axoBoi MiATOTOBKH MeaaroriB-my3ukaHTiB (€. Xekaino, 5. TonopiBceka).

dopMyBaHHS Mefarora-My3MKaHTa MOXJIMBE JIMIIE 32 YMOBH HAONMKEHHS HaBYaHHS Y
BHUIIIOMY HaBYAIBHOMY 3akjail A0 peanbHOi mpodeciitHoi mpari mnemarora. llpomy crpuse
KBasinpodeciiHa AiAIbHICT cTyHeHTiB. [Ipobnemam kBa3impodeciiiHol AisIbHOCTI MPUCBSYEHI
nociimxenHs A. Bepounpkoro, H. bakmaesa, B. Kopons, 7K. ®@puiiko.

VY (axoBiif miAroToBIi MaiOyTHIX MeNaroriB-My3uKaHTIB YCIIIIHO 3aCTOCOBYETbCS METOJ
TBOPYHX MPOEKTIB. PO3p0oOKOI0 MPOEKTHUX TEXHOJIOTIH 3aiimanuchk €. bonaapenko, B. KinnaTpuk,
A. Hikirina, 3. Tapan, M. ®ominosa, C. lanpkux.

BaxnuBe wiciie cepel HOBITHIX 1HQOpPMAIITHMX TEXHOJIOTIM MOCIAal0Th KOMI IOTEpHI
TEXHOJIOT1i, SIKI MaloTh 3HAuHI MEPCHEKTHUBU 3aCTOCYBAaHHS B OCBITHBOMY IIpOILIECi, 30KpeMa Ha
ypoKax OCBITHbOI rany3i «MucreurBo». IluTaHHS 3amydeHHS KOMIIIOTEPHUX TEXHOJOTIH 10
npodeciifHol MiAroTOBKM MaiOyTHIX IearoriB-My3MKaHTIB aKTMBHO BHBYarOThcsa T. Peifzekin.
CaMe KOMII'IOTEpHI TEXHOJIOTi, Ha i AyMKY, PO3IIMPIOIOTH IHTErpaliiiHi MpOIeCH MUCTEILKOIo
HaBYaHHS, OCKUIbKM HAEThCS MpPO IMOETHAHHSA PI3HUX BHUJIB MHUCTENTB Ta METOJIB HaBYaHHA
[14, c. 206].

H. BenoycoBa, aHami3yrouM MiJATOTOBKY I€Jarora-My3uKaHTa, BHOKPEMIIIOE  HOro
iH(pOopMaLliiHy KOMIIETEHTHICTh, SIKY TAYMayUTh SIK 1IHTEIPATUBHY SKICTh OCOOMCTOCTi, B OCHOBI
AKOi JIGKUTHh 3aCBOEHHA W KBaji(ikoBaHE BUKOPUCTaHHA pI3HUX i1HGOpPMaLIMHUX pecypciB i
texHosoriii. OcoOnuBicTioO 1H(GOpPMAITIHHOI KOMIETEHTHOCTI IeJarora-My3MKaHTa, Ha JTyMKY
H. BenoycoBoi, € HeOOXiAHICTh MPAIIOBATH 13 3HAYHOIO KUIBKICTIO MUCTELLKUX TBOPIB, 31 3pa3kaMu
MY3UYHOT0, 00pa30TBOPUOT0, T€ATPAILHOTO MUCTEITBA TOLIO.

AKIIEHTY€e yBary Ha BUKOPUCTaHHI KOMIT IOTEPHUX TEXHOJIOTIH y MiArOTOBLI MaiOyTHHOTO
nenarora-my3ukadTa FO. OMiWHUK, KWW CTBEPKYE, IO 3aCTOCYBAHHS Cy4aCHUX KOMII FOTEPHHUX
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TEXHOJIOTIH y mpodeciiiHiii MUCTENBKil OCBITI ONMUpAaEThes Ha i/ei iX iHTerparii 3 TpaauliiHUMU
METOJaMH OIpallOBaHHS 30POBOI, CIIYXOBOI Ta TAaKTWIILHOI iH(MopMmartii [3, c. 43].

HaykoBenp migkpeciroe HEoOXigHICTH (OpPMYBaHHS y MaHOyTHIX YUMTENiB MHCTEIBKUX
muctuiiia IKT-koMmeTeHTHOCTI, sika J1a€ 3MOry iM OpieHTyBaTHCS B iH(OpMaIiiHOMY IIPOCTOPI,
oTpuMyBaTu iH(pOpMaIliI0, OMEepyBaTH HEI BIANOBIIHO 1O NOTPed 1 BHMOT CYYacHOTO
BHCOKOTEXHOJIOT1YHOTO CYCITUJIbCTBA Ta BMIJIO 1i BHKOPHUCTOBYBAaTH Y KBasimpodeciiiHii Ta
MOJAIBIIIHN MTpoQeciifHil AISTBHOCTI.

MeTta crarTi — npoaHaNi3yBaTH I€BICTh METONY CTBOPEHHS TBOPYMX IPOEKTIB 3aco0aMmu
IKT B ymoBax (hopMyBaHHs KBa3inpodeciitHOro JoCBiay MailOyTHIX Me1aroriB-My3uKaHTIB.

Buxiaax ocHoBHOro marepiaay jpociaimkeHnsi. CydacHe iHopMaIiiiHe CyCHiIbCTBO
BUMAarae BiJl CHUCTeMH TpodeciiiHoi miaroToBku (axiBiliB, MPUCTOCOBAHUX JO IIBHAKO3MIHHHX
peaniii HaBKOJIMIIHBOI MIMCHOCTI, 3JaTHUX HE TUIBKU CIpUHAMATH, 30epiraTd W BiITBOPIOBATH
iHpopMamito, ane i MpoayKyBaTH HOBY, KepyBaTH iH(OpMAIifHMMU MOTOKaMU i e(peKTHBHO ix
00pobnsaTu. Ha Ham morisa, po3B's3aHHSIM JaHOI MpoOJeMU € BIPOBAKCHHS i1HGOpMAIliiiHO-
komyHikariiaux Texuosorii (IKT) y mpomec mnpodeciiiHoi MIATOTOBKH, 30KpeMa Y
KBazinpodeciiiny IisIbHICTh MaOYTHHOTO TIeAarora-My3uKaHTa.

KBazinpodeciiina nisipHICTP — HaBualbHa 3a QopMoio 1 mpodeciiiHa 3a cBoiM
HAallOBHEHHSM — sIBJIi€ COOOI0 MOJEIIOBAHHS YMOB II€AroriyHoi mpami, CTBOPEHHsS IE€BHUX
MOJIENIeH CUTYallii, y AKUX MaiOyTHiN (axiBelb-My3HKaHT Ha OCHOBI 3100yTHUX 3HAHb 1 JOCBimY
MOJKE NMPAKTUKYBATUCS B YCIIIIHOMY BUKOHAHHI HAaBYaJIbHO-BUXOBHUX (YHKIIIH neparora. 3aBasku
TAaKOMY MOJICTIOBAaHHIO BiTOYyBaeThcsi (OpPMYBaHHS KBa3impoQeciiHOro AOCBiAy, SK HEOOXiTHOI
YMOBH CTaHOBJIEHHs (DaxiBIIiB, 3[aTHUX CaMOCTIMHO JISITH B AWMHAMIYHUX HECTaHAAPTHUX YMOBax
IHHOBAIIITHOTO OCBITHBOT'O TIPOCTOPY [2].

Came kBasinpodeciiiHa TisIbHICTh, HA HAIy AYMKY, € BarOMUM KOMIIOHEHTOM YCIIIIHOTO
(dopMyBaHHS 1 CTaHOBJIEHHS NpodeciiHO-NeAAroriuHoi CIpsIMOBAHOCTI MalOyTHIX Ieqaroris-
MY3UKaHTIB.

KBasinpodeciiina nisiabHICT BiOYyBa€ThCS B paMKax CHUTYyalii, L0 iMITye mpodeciiny
JisUTbHICTh. BUKOpUCTaHHSI Takoro BHUJY IISJIbHOCTI BUSBISETHCS AyXKe €PEKTUBHUM y (haxoBiit
HiATOTOBII — 3aJy4eHHs CTYACHTIB-MY3MKAaHTIB O YMOBHO CTBOPEHHMX pEalIbHUX PpPOOOUMX
00CTaBHH J03BOJISIE TM peali3yBaTH BJIACHI 3HAHHS B CHUTYAIlisiX, CHEMIATbHO 3MOJIEIHOBAHUX JJIS
pi3HUX eTamiB npodeciiiHoro HaByaHHS. 3aBASKM TAaKOMY MOJIENIOBAHHIO BiJIOYyBAa€ThCS aHaii3
3HAYHOTO MAacUBY TEOPETHYHOIO Marepiany MailOyTHIMU (axXiBISIMH, MIJBUIIYETHCS MOTHBALSA
CTY/I€HTIB-MY3UKAHTIB, HAJAa€ThCSI MOXIIUBICTh 3aCTOCYBATH OTPUMAaHI 3HAHHS AN PO3B’A3aHHA
MPaKTUYHHUX 3aB/IaHb.

Otxe, kBasimpodeciiiHa MAISUIBHICTH Ma€ HAa METI INPaKTHUKO-OPIEHTOBHE TEOPETUUHE
HaBYaHHS, sIK€ 3/[IHCHIOETHCS 3aBJIIKH MOJIEIIIOBAHHIO IIUTICHUX (parMeHTIB My3UYHO-TI€AaroriyHoi
TISITBHOCTI.

[nHOBawiitH1 TexHonorii, 30kpema IKT, BruMBaIOTH Ha CTHUMYIIOBaHHS CaMOCTIMHOCTI B
HAaBYaHHI, BMIHHA KPUTHUYHO MUCIUTH, CHOPHUSIIOTh MiJBUIICHHIO  BiAMOBIJAIBHOCTI 1
CaAMOJUCIUIUIIHA  CTYJAEHTIB; MOCHJIOIOTh MOTHBAI[I0 CTYIEHTIB 3aBISKH BHKOPHCTAaHHIO
PO3BHHYTOI TE€XHIYHOI 6a3M, MEBHOI cBOOOAM y MOIIyKax iHpopMaIllii, UM CaMHM OINTHUMI3yIOTh
mpouec 1 3a0e3nedyroTh OUIbII BHCOKMH pIBEHb KBa3impogeciiHOi AisUIBHOCTI CTYIEHTIB
[17, c. 185].

HeoOxigHO migKpecinuT, M0 OAHIEI0 3 IHHOBALIMHUX MEAAroTiYHUX TEXHOJIOTIH, sSKa Ji€BO
BIIMBAaE Ha (QOpMyBaHHS KBa3ilpodecifHOro [0CBiAy MaiOyTHIX Iel1aroriB-My3uKaHTIB, €
MPOEKTHAa TEeXHOJIOTiA. OCOONMBICTIO JaHOI TEXHOJOTII € PO3MIMPEHHS MEX TBOPUOi AisIIBHOCTI
MaiOyTHIX (haxiBIiB Ta YCBIIOMJICHHS HUMH MOXJIUBOCTeH edextuBHOro BukopuctanHs IKT B
OCBITHBOMY ITPOIIEC.

[IpoekTHa MisNTbHICTH TIepeadavae 3aCBOEHHSI BUCOKOTO PiBHsI 3HaHb Ta (POPMyBaHHS YMiHb Y
XOJl TUIaHYBaHHS Ta BHUKOHAHHSA MPAKTUYHUX 3aBJaHb, SKi IOCTYIOBO BapTO YCKJIAJHIOBATH.
CTBOpEHHS MPOEKTIB 3a0e3Meuye aKTUBHY JISUIBHICTh CTYACHTIB B MPOIECI HAaBYaHHS, IO CIIPHUSE
rTUOOKOMY 3aCBOEHHIO 3HaHb, (POPMYBAaHHIO YMiHb 3aCTOCOBYBATH IX B PI3HMX TNPaKTHUYHUX
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CUTyalisX, [0 B CBOIO Yepry Jae 3Mory MaiOyTHIM (axiBISIM MaKCHMaJIbHO peajli3yBaTHh CBOI
MOTEHITIHHI MOJKJIMBOCTI, PO3BHBATUCh SK TBOpYa OCOOMCTICTh, 3/JaTHA JO MPAKTUYHOI POOOTH,
IpPaMOTHO MPAIIOBATH 3 My3UYHUM MaTEpiaJioM.

BapTo HaronocutH, 1mo mpoekT — I MOo€JHAHHS Teopii Ta MPAKTUKH, MOCTAHOBKA MEBHOTO
3aBJaHHS 1 IPAKTUYHE HOT0 BUKOHAHHS 3aBISIKM CUCTEMHIN opraHizallii mpoOJIeMHO-0pi€HTOBAHOTO
HaBYaJILHOTO MOIIyKy. OCBITHI MPOEKTH CHPSIMOBaHI Ha OBOJIOAIHHS Pi3HUMHU CIIOCOOaAMU TBOPUOI,
JOCIITHUIBKOI, KBa3inpodeciiiHOi AisTbHOCTI, CAMOOCBITH, AyXOBHE Ta MpoQeciiiHe CTaHOBJICHHS
ocoOucToCTi yepes akTuBHI 1ii [8, c. 80].

Po6ora nag npoekrom, Haromomrye O. Ilexora, — 11e mpakTUKa OCOOUCTICHO-OPIEHTOBAHOTO
HaBYaHHS Ha OCHOBI BUILHOTO BUOOPY 3 YpaxyBaHHSM IMi3HaBaJbHUX iHTEpeciB [11].

Sk 3azHayae C.l'oHUapeHKO, MpPOEKTHA MiSUIbHICTb — II€ OpraHi3aiis HaBYaHHS, KOJH
HaOyBarOTbCs 3HAHHS 1 HABMYKM Y MpPOIEC IUIAHYBAHHS W BUKOHAHHS NPAKTHYHUX 3aBIAAHb —
MPOEKTiB [4].

["0JIOBHUM TIPUHITUIIOM MPOEKTHOI AiSUTBHOCTI € OMOpa Ha 1HTEPECH CY4acHOCTI, TOCATHEHHS
JIUIaKTUYHOI METH Yepe3 JeTalbHe PO3B’si3aHHS MPOOJIEeMH, HACTIIKOM BUPIIIEHHS SKOT Mae OyTu
peaNIbHUN MPAKTUYHHUIA PEe3yNIbTaT, OPOPMIICHUN HAJIC)KHUM 4YUHOM. sl MOCSATHEHHs 0a)XaHOTO
pe3ynbTaTy CTYIEHTH MOBHUHHI BMITH IHTErpyBaTH 3HAHHSA, CAMOCTIHHO MUCIHMTH, MHPOSBISATH
KpPEaTUBHICTh, TBOPYICTH /IO BHPIIICHHS MPOOJIEM 3 TMEPCIEKTHBOI0 Ha MaiOyTHIO CaMOCTIHHY
npodeciiiHy  TiSIBHICTh, BCTAHOBIIOBATH TNPUYUHHO-HACIIIKOBI  3B’SI3KH, IPOTHO3YBAaTU
pesyabTatu. [Ipudomy pe3yabTaT MpOeKTHOI MisITbHOCTI TOBUHEH MAaTH MPAKTUYHY, TEOPETHUHY Ta
Mi3HaBaJIbHY 3HAUYUMICTb.

Jnst  pocsirHeHHsT OaXaHOTO pe3yabTaTy MPOEKTHA MisUTBHICTH MaHOyTHIX TeJaroris-
MY3UKaHTIB MOBUHHA BIAMOBIJaTH TAKUM BHUMOTaM, SIK:

— YiTKa MOCTAHOBKA Ta aKTYyaJIbHICTh MPOOJIEMHU, PO3B’A3aHHS SIKOI BUMAarae IMIMPOKOL
epyIuLil, TOCTIIHUIBKOT JISUIbHOCTI, PO3TOPHYTOT0 aHaJIi3y Ta MOLIYKY;

— TEeOpeTHYHa, MPaKTUYHa Ta Mi3HaBaJlbHA 3HAYYIIICTh OaXKaHUX Pe3ysIbTaTiB;

— camocTiiiHa TBOpYA JisSUTBbHICTh CTY/ICHTIB;

— CTPYKTYpPYBaHHsI MPOEKTY 13 3a3HAUYCHHSIM OUIKYBaHUX PE3y/IbTaTIB Ha KOXKHOMY eTarll
poboTu;

— BUKOPHUCTAHHS CUCTEMH METO/IiB HAyKOBO-TIEJarOT1YHUX JOCHIKeHb [8, ¢. 81].

BuKOHaHHS TIPOEKTIB PO3PaXOBYEThCS Ha IEBHUH MPOMIKOK Yacy, TPOTATOM SKOTO
3MIIACHIOETHCS CaMOCTilHA, 1IH/MBIyalbHa, TapHa YU rpynosa poboTu. [IpoexTHa MeToaMKa cripusie
(dbopMyBaHHIO KBa3inmpodeciiHOro nocBiAy MalOyTHIX (axiBLIB uepe3 JOCIITHUIBKY, TBOPUYY
atMocdepy Ha 3aHATTsAX y BH3, ne koxkeH CTyaeHT 3aiiHui 10 aKTUBHOI'O TBOPYOT'O OCBITHBOTO
poIiecy.

BinmoBigHO 10 JOMiHYBanbHOi MISUIBHOCTI B TPOEKTI HAYKOBII BHIIISIOTH TakKi BUAU
MIPOEKTIB:

1. JlocmiHUIBKI — 1€ MPOEKTH 3 YiTKO BU3HAYEHUMH IIUISIMH, TIMOTE300, MPOTYMAHOIO
AKTYaJIBHICTIO Ta CTPYKTYPOIO, 3a3HAYEHHSM METOJIB JOCTIHDKEHHS Ta METOJIB OIpaIlfOBaHHS
pesynbratiB. Lli mpoekTu 3a JIOTIKOK HAOMMKAIOTHCS JI0 CIPABKHIX HAYKOBUX JIOCIHIIKECHD.
[TpoBigHOIO TiSTBHICTIO CTYAEHTA € JOCTITHUIIbKA, a pe3yIbTaTOM — HayKoBa po0OTa, T€3H, CTaTTS,
€ce YM JIONOBIi/Ii Ha KOH(EPEeHIIii.

2. TBopui mpoekTH — 0a3ylThCS Ha TBOPUYOCTI CTYACHTIB, HE MAlOTh YITKO BH3HAYCHOI
CTPYKTYpH, aje OCOOJMBOrO 3HaueHHs HaOyBae O(OPMIIEHHS Ta MpPEJCTAaBICHHSA pPE3YJbTaTiB
MPOEKTHOI [isabHOCTI. Pe3ynabTaTu TBOpPYOi AISUNIBHOCTI MOXKYTh OYyTH mpeicTaBiieHl Yy (opmi
CIICHapil0 TIOCTAaHOBKM IT'€CH, TpPH, PYKOIUCHOTO >KypHally, KOJIaXxy, TIpe3eHTalii, Biieo
Mpe3eHTallii, Bigcodiapbmy TOIIO.

3. IrpoBi MpOEKTH — 1€ MEBHOIO Miporo iMiTamlis npodeciiiHO-enaroriyHoi IisuIbHOCTI, B
X0ml sKOi MaWOyTHI TeJaroru-My3uKaHTH pPO3B’A3yIOTh MPOOJIEMHI 1 TICHXOJIOTO-TIeAaroridHi
cUTyalii, OJepXKyIOTh HOBE KOHKPETHE YSBJIEHHS NPO CYTHICTh CBOE€I MalOYyTHBOI AiSIILHOCTI.
PeanizyroThcs irpoBi npoekTu y popMi HaBYAIbHO-TIEATOT1YHUX, IJIOBUX Ta POJIBLOBUX 1TOpP.
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4. TndopmariiiHi IpoeKTH MOJIATa0Th y 300pi iHoOpMalii mpo 00’€KTH, SBUIIA, MPOIECH
JOCIIJDKEHHST 3 PI3HUX JDKepen iHdopmarii, a TakoX Yy XOJi MPOBEICHHS COIIOJIOTIYHOTO
ONUTYBaHHS, IHTEPB’I0, aHKETyBaHHSA Ta 00poOku iH(popmanii. PesynpraTom iH(OpMaIiitHOro
MPOEKTY MOXYTh OyTH myOJiKarlii, mpe3eHTarli 4i BigeopiabMu.

5. IlpakTUKO-Opi€EHTOBAaHI MPOEKTH CHPSMOBAaHI Ha O3HAHOMJIEHHSA 13 CHenu(iKoio
MaiOyTHROI MpodeciiHOi JiSAIBLHOCTI, BIUIMBaIOTh Ha (GOpMYBaHHS NpodeciiiHO-TIenaroriaynol
CHIIPSIMOBAHOCTI MaWOyTHIX (axiBIiB-MY3HMKaHTIB, JalOTh 3MOTY TIE€PEKOHATHCA Yy CBOIX
npodeCiiHUX MOMIIMBOCTIX 1 3AIOHOCTAX, yaockoHamtoBaTu ix. [IpukiiamamMu Takux TPOEKTIB
MOKe OyTH HaBYAJILHO-BHXOBHI 3aXOJ, a caMe: TeMAaTU4HI BEYOPH, JICKI[ii-KOHIEPTH, JIEKTOPII,
cTynii, My3u4Hi ¢ecTuBalli, KOHKYPCHU; METOJIMWYHI IMOCIOHMKH 1 peKoMeHpallii, BimeodiTbMH,
MyJbTHME1a, HAOYHI MOCIOHUKH.

6. TenexoMyHiKaIiiiHi TPOEKTH — 1€ CIiJIbHA HABYAIBHO-III3HABAJIbHA JISUIBHICTh CTY/ICHTIB
3 JOCHI/DKEHHS TIE€BHOI MpOOJEeMAaTHKH 3a JOMOMOTOK KOMIT IOTEPHUX TEJIEKOMYHiKaIlii:
€JIEKTPOHHOI TOUITH, CIUCKIB PO3CUIIKH, €JIEKTPOHHOI JOIIKH OrOJIOLIeHb, TeJleKOH(epeHLiH,
WWW - cepsepis, Web - caiitiB Tomio [15, c. 378].

VYci BUAM TPOEKTHOI TEXHOJIOTIi — 1€ I1HHOBAIii OCBITHBROTO TPOIECY, SIKi CIHPHUSIOTH
dbopMyBaHHIO KBazimpodeciiHOro A0CBiAy MalOyTHIX ¢axiBIliB, aKe MPOEKTHA isIIbHICTh
MOEHYE TEOPETUYHE 3aCBOEHHS 3HAHb Ta IX TPAKTUYHE 3aCTOCYBAaHHS JUIS PO3B’s3aHHS
npodeciiHuX CUTYaIlii.

Ha nmam mnormsa, Haiibumem edexkTuBHUM Yy (GopMyBaHHI KBasimpodeciiHOro ocBigy
MaiOyTHIX MeIaroriB-My31KaHTIB € TBOPYI IPOEKTH.

Hacamnepen d9iTko BH3HAUMMO, IO TaKe TBOPYHMM TPOCKT, HOro coemudiky Ta poib y
(haxoBiif MiArOTOBIIl CTY/IEHTIB-MY3UKAHTIB.

SAx naromomye O. IlomeryH, mpoekT — 1€ 3aayM, IJIaH, HpooOpa3 MEBHOro 00’€KTa
[13,c.99]. Cama Ha3Ba «TBOpUYMII MPOEKT» Mepeadadae MPIOPUTET KPEaTHBHOI CKIAJOBOI Y
BUKOHaHHI pOOOTH, BKJaJaHHS aBTOPCHKOI MO3MIII Y po3poOKy pe3ynbTarTiB. 3BIIACH, TBOPUYUI
MPOEKT — 11€ MPOEKT 3 HETPAIULIHUM MiX0J0M JI0 1HAMBIIyaJbHOIO YU IPYINOBOTO BUKOHAHHS 1
Mpe3eHTallll pe3yJIbTaTiB TBOPYOi IiSIbHOCTI.

I"onoBHMMH 0COOIMBOCTAMH TBOPYHX MPOEKTIB, HA HAIly TYMKY, BApTO BUJUINTH:

1. PesynbratuBHicTb. CTBOpeHHs OyIb-SIKOTO TBOPYOrO TPOEKTYy Mependayae
Opi€HTAIlil0 Ha MEBHUN pe3yJbTaT — BJIACHE MPOEKT — OTPUMAHUN B XOA1 TBOPUOTO
BUpIIIEHHS IpoOseMu. Pe3ynbrar npoekTHOI AisNIbHOCTI MOKe OyTH BUKOPUCTAHUH Y
MO/IAJIbIIIHA MPaKTUYHINA JISIBHOCTI.

2. IarerpoBanicTh. Bynb-sika MpoeKTHA MiSUTBHICTH MOJISTA€ Y BUKOPHCTAHHI CYKYITHOCTI
(GyHIaMeHTaIbHUX 3HaHb, 3J00YTUX Y X0/l BUBUEHHS Pi3HUX HaBYAIbHUX JAUCIHUILIIH,
TOOTO peanizallii iHTerpaiii, Mi>KHayKOBHX Ta MIKIIPEIMETHHX 3B’ SI3KiB.

3. IIpob6nemuicte. Baromoro ymMoBOIO 37iiCHEHHSI MPOEKTHOI AISIIBHOCTI € HAasBHICTh
aKTyaJIbHOI OCBITHROI MPOOJIEMH, PO3B’A3aHHS SKOI BUMAIBOBYE PE3YIIBTAT MPOCKTY.

4. Teopuictb. HeBigx 'éeMHOIO CKJIaJIOBOIO TIPOEKTHOI diSUTBHOCTI €  TIOIIYKOBO-
NOCTIAHUIIbKA, TBOpYa MISUIBHICTH CTYAEHTA, sIKa MPOSBISETHCS Yy CaMOCTIHHOMY
yCBITOMJICHHI TpoOiemu, ii aHaii3i, TBOpUOMYy BHOOpi cIocoOiB pPO3B’S3aHHS Ta
YHIKQJIbHOCTI pe3yJbTary.

Crenngikoro peanizaiii IpOeKTHUX TEXHOJOTIH B ocBITHhOMY Mpoueci BH3 e: Bukopucranus
TBOPYMX MPOEKTIB JUIsI MpoQeciiiHOl MiATOTOBKM CTYJEHTIB BCiX KypCiB 1 piBHIB MiJITOTOBKH 3
MOCTYITOBUM  YCKJIQJHEHHSAM TIPOCKTHOI JISUTBHOCTI; 3allydeHHS CTYIEHTIB JO IMOIIYKY,
JOCHIJKeHHS, 1HIMBIAyalbHO-OCOOMCTICHOTO HABYaHHS, IO TOCHIIOE iHTEpec MalOyTHIX
[e/1aroriB-My3UKaHTIB JI0 OCBITHBOT'O MPOLIECY; ONAaHYBAHHS CTYAEHTaMHU TEOPETUYHUMHU METOAaMHU
HAyKOBO-TIEIATOTIYHOTO JOCTIDKEHHS, MOTTUONEHHS 3HaHb, PO3BUTOK TBOPYHMX 3HIOHOCTEH,
(dhopMyBaHHS KPEaTHBHOTO MHCIICHHSI Ta IMATOTOBKA JI0 IMOJANIBIINOI HAYKOBO-IOCTIIHOI pOOOTH
[15, c. 380].
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Came miAroToBKa TBOPYHMX MPOEKTIB 33J0BOJILHSE MOTPEOH CTYACHTIB y CAMOBJIOCKOHAICHHI
Ta CAaMOPO3BUTKY, CIIpUsE iX camopeaizalii Ta JOCATHEHHIO BUCOKUX TBOPYMX PE3yJIbTaTiB.

TakuM 4YMHOM, BUKOPUCTAHHS NPOEKTHOI HisuibHOCTI y BH3 moBuHHO BinmoBimaTu psay
BUMOT:

— TO-TIepIle, TBOPYi MPOEKTH MOBUHHI HECTH CYCHIJIbHO-KOPUCHY CIIPSIMOBAHICTh;

—  MO-ApyTe, MPOCKTH MOBUHHI OyTH MOCUJIBHI JIJIS CTYJEHTIB, aji¢ 3 BIAMOBIIHUM PiBHEM
CKJIaIHOCTI;

— MO-TpeTe, 0OOB’SI3KOBHM € HAsBHICTh MPOOJIEMH, ISl PO3B’SI3aHHS SKOi MOTPIOHO
1HTEerpoBaHi 3HAHHS Ta JOCIITHUIBKUH MOIIYK.

V3arajgpHIOIOYM BUILE CKa3aHe, BU3HAYMMO CTPYKTYpPY TBOPUYOro IIPOEKTy Iiejarora-
MY3HKaHTa:

1. TlomrykoBo-IOCTiTHUIIBKHI eTall rependadae oOrpyHTYBaHHS MPOOJIEMHU, ITOCTAHOBKY

METH, 3aBJJaHb Ta IiArOTOBKY MaTepiaiiB U MOJAIBIIOI POOOTH HAJ MIPOEKTOM.

2. TexuonmoriyHWii eram — oOpraHizaimis TMOUIYKOBOI pOOOTH, OMpALIOBaHHS iAeH,
KOHTPOJTb 32 BIIACHOIO JiSTTBHICTIO.
OdopMieHHs pe3ylbTaTiB MPOEKTY.
[Ipe3enTariist pe3yabTatiB poOOTH, iX O(OPMIICHHS Ta 3aXUCT MPOEKTY.
Pednekciga: camooliiHka cTyAeHTaMd HPOPOOJIEHOT POOOTH, pe3yibTaTy MPOEKTHOI
JISUTBHOCTI, BUSIBJICHHS JONMYIIEHMX NOMWJIOK, aHaNi3 NPUYMH iX BUHUKHEHHS 3
METOIO IOJAJIBIION0 YCYHEHHs Ta YAOCKOHAJIEHHS JOCHIHUIBKOI KyIbTypH [5, c. 95].

Temu npoekTiB, sIKi rOTyIOTh MailOyTHI megaroru-My3ukantu y cydaciux BH3, crocyrorbes
aKTyaJIbHUX MUTaHb. [ pUKIaay MpoekT «XoTiia O s MCHEI CTaThy, MPUCBSIYEHUI TBOPUOCTI
Jleci YkpaiHku, TanaHT sikoi BOA4aeThCsl y PI3HMX BUAAX MMCTELTBA; MUCTEbKHH mpoekT «Ha
Kpuiax TMICHI» CHPSMOBaHMM Ha BHMBUYEHHS TBOPYOCTI BITYM3HSHHUX BHMKOHABIIIB HApOJHOI,
aBTOPCbKOi ab0 ecTpagHOi MiCHI; KYJIbTYpPHO-MHUCTELbKI MPOEKTH «MyY3U4H1 aHTPaKTU», TOOTO
IIpe3eHTallls] MIHI-[IPOrpaM 3 KIJIbKOX KOHIIEPTHUX HOMEpIB PI3HUX CTHJIIB 1 KaHPIB; Mel1a-IIPOEKT
«["ayneamycy», B SIKOMY CTYJEHTH BHCBITIIOIOTH MUCTELbKI MOJii 3a BECh MEPiOj CTYAEHTCHKOTO
KUTTSI; TBOPYI IPOEKTH «SIKk poOuThCs My3uka», «My3ndHa kazkay, «My3uka 1 kiHo», «My3uka gk
BUJ] MUCTELTBa», «MHUCTELTBO 1 MEAIaIIPOCTiP» TOLIO.

BaxxnuBuMm a1 CTBOpPEHHsI Cy4acHHUX TBOpuuX NpoekTiB € BukopuctanHs IKT. OcobmuBo
BaroMoOro 3Ha4YeHHs HaOyIM «MYJIbTHMEAia», MiJ SIKUMH BapTO PO3YMITH «pPO3MOBCIOJKEHHS
OJIHOTO ¥ TOTO X 3MICTY B PI3HMX Meaia-margopmax, MIISTXOM KOMOIHYBaHHS TEKCTY, rpadiuHux
300pakeHb, ay/1l0-CUTHaIY, Bileo Ta aHiMamiin» [12, c. 5].

MynbpTUMeAiHI HaBYallbHI MPOrpaMH BiIIrparoTh BaroMy poJsib y MiArOTOBLI MaiOyTHHOTO
nejarora-My3uKaHTa, CHpHUSIOTH (opMyBaHHIO KBasinpodeciiHoro nocBiay, iH(opmaiiifHoi
KOMIIETEHTHOCTi, PO3BHUBAIOTh KOMIT'IOTEpHY TPaMOTHICTh Ta TOTYIOTh CTYAEHTIB 10 0OpaHol
npodecii.

Ha namy aymky, HaiOUIbII TPUIATHUM MYJIbTUMEIIMHUM 3aCO00M, SKUH JTa€ MOMJIMBOCTI
MPEJCTABIISATH PE3yIbTATH MPOEKTHOI TISUTBHOCTI, @ TAKOXK aKyMYITIOBAaTH, peAaryBaTH Ta IO/aBaTH
HaBYaJbHI MaTepiayi, € IMporpaMa CTBOPEHHsS eNeKTPOHHMX mpe3eHTauiii Microsoft PowerPoint,
o BXxoauTh A0 ckiamxy Microsoft Office. Ilpamroroun 3 maHoOK TPOrpaMor0, CTYICHT TMOEIHYE
TEKCT, rpadiky, aHiMallio, BiJIeo, 3BYK, TOOTO CTBOPIOE iHTErpoBaHe iH(poOpMalliiiHe cepeOBHUIIIE.
Ile cmpusie TABUIICHHIO PIBHS 3aCBOEHHS 3HAHb Ta IMI3HABAJbHOI AKTUBHOCTI CTYJEHTIB 1
BiJIMOBIHO BJOCKOHAJICHHSI KBA31MPOQECiitHOTO JOCBI Y.

MynbeTuMeniiiHa npe3eHTalis — 1€ JOKYMEHT, CTBOPEHHUH 3a JIONOMOIOI0 KOMIT IOTE€PHOI
nporpamu Microsoft PowerPoint, sikuii MicTUTh TEKCTOBI MaTepiaid, MaJIOHKH, aHiMallii, BiZeo
(dbparMeHTH, ciaia-1oy Ta 3ByKoBe odopmiieHHs [6].

IIpe3enrariis, ctBopeHa y PowerPoint, nae 3mory iHTerpyBaTH pi3Hi (OpPMHU MPEACTABICHHS
pe3yibTaTiB MPOEKTHOI TISJIBHOCTI, 30KpeMa dYepe3 300pakeHHsS, SKE BKIIOYaE MAaJIOHKH,
dotorpadii, rpadiky; 3ByK: 3BYKO3aMUCH TOJIOCY, 3BYKOBI e(DeKTH 1 My3WKa; Bifieo; aHIMaIll Ta
aHiMaIiiH1 imiTyBanHs. L{e 3a0e3nedye nomauy iHGopMaIii Sk NUTICHOI CHCTEMH SICKpPaBUX 00pa3iB.

ok w
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Jnst 30epexeHHs LUTICHOCTI iH¢opmaulii MylnbTUMeNiiHa Npe3eHTallis MOBUHHA MaTu
BIJIMIOBIAHY CTPYKTYpY, a came:

— TUTYJIBHUH CIAii/l, Ha SKOMY IpEeACTaBICHA TeMa IPOCKTY, NMPI3BUIIIE Ta iM S CTY/IEHTA;

— BCTYII: ME€Ta MMPOEKTHOI A1SIbHOCTI;

— iH(opMariiiHi caalau: UTIOCTPYIOTh XiJI, 3MICT 1 pe3yJIbTaT MPOEKTY;

— 3aBepLIAIBbHUI CIIaill — BACHOBKH Ta y3arajJbHEHHS.

OcobnuBoro 3HaueHHS Mae O(OPMICHHS MEPUIOr0 — 3aroJIOBHOIO — Claiily, Ha SKOMY
HEOOX1HO 3a3HAYUTH Ha3BY HABUAJIBHOIO 3aKiany, MpoOJieMHE MUTAHHS MPOEKTHOI AisUIBHOCTI,
npi3BUILE, iM’a Ta 10 0aTbKOBiI BHKOHABI pobdotu (puc. 1). He ciimx mepeBaHTakxyBaTH ciaij
3aliBUMH JETAIIMHU.

Tep6 un
soroTHI 2
3aKnaxy Hassa 3axzazgy ocsiti
OCBiTH

b

Ha3Ba npoekKTty

ITpisBume, iM's, 110 GaTbKOBI

Puc. 1. Ogopmnenns nepuioco — 3a201061020 — c1auoy.

Po3kpHBatoTh 3MICT Ta pe3yabTaT MPOEKTY CIAiaAM OCHOBHOIO 3MiCTy mpe3eHTalii. Koxen
Cllaiii MOBMHEH OyTH MPOCTUM Ta 3pO3yMUIMM. BaroMuM eneMeHTOM KOXHOTO CIaily € TeKCT,
SAKUM MOXKe MaTH Pi3HI eJeMEeHTH MIPUPTOBOro oopMieHHs Ta BUAUIEHHS KoiabopoM. Ulpudr
noBuHEH OyTu 4iTKuM i BenmukuM. Jlopeunnm Oyne mpudt Times New Roman um Arial. Bubip
HAJIEKHOTO pPO3MIpy HIpU(Ty JoloMarae JOHECTH BMICT Mpe3eHTalii a0 ciyxadiB. Baromo
JOTPUMYBATHCH €TMHOTO CTHIIIO MPHU(TY IUIs BCi€T Mpe3eHTaltii.

VY BepxHill 4acTHHI Claily MO LEHTPY PO3MILIYIOTh 3arojIOBOK. Y IIeHTpalibHiil 4acTUHI B
po6OYOMY TTOJII PO3MILIYIOTh €JIEMEHTH OCHOBHOTO 3MicTy mpeseHTamii (puc. 2). Jlo enemMeHTiB
OCHOBHOT'O 3MICTY, OKpIM TEKCTY, SIKOIO TOBMHHO OYTHM MIHIMYM, BIJHOCUMO MAaJIlOHKH,
dororpadii, Tabamii, cxemu, Aiarpamu, aHimarii, piapmu (Ki1inm), 38yk Tomio [ 10, c. 44].

Ha3Bsa chanay

Po6Gouyermnone

Puc. 2. Craiiou ocnosnoco smicmy npezenmayii.

J1Jis 3a11ikaBIeHOCTI CIyXadiB, IHTPUTH Ta TUHAMIKH €JIEMEHTH, 10 (OPMYIOTh 3MICT Claiifa,
MMOBUHHI TIOSIBJISITUCH TIOCTYIOBO y Mipy po3kpuTTs iH(opmarii. EdexTuBHICTh crpuitmMaHHS
JIOCSITAETHCS Y BUTIAAKY, KOJIHM KJIFOUOBI MYHKTH BiOOPaKkaroTh 10 OJJHOMY Ha OKPEMHUX ClIaliax.

OO0O0B’SI3KOBUM € MiABEACHHS MiJICYMKIB Ta BHCHOBKH MPOEKTHOT TiSUTHHOCTI.
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Taka cTpykTypa mnpe3eHTauii Jae 3MOTYy BHYEpPIIHO PO3KPUTH I1H(OpMALIO Yy mpoleci
IIPEJCTABICHHS PE3yJIbTaTiB IPOEKTHOI AibHOCTI. CTBOPEHHSI MyJIbTUMEAIMHOT ITpe3eHTauii — 1e
KJIOIITKA TIpalls, sika moTpedye kBaii¢ikaiii, TBOPYOro MiAXO0/y, JOCBiTY 1 BiIOYBAa€THCS 3a TAKUX
eTalliB:

1. TInanyBaHHS — BU3HAYCHHS NPU3HAYECHHS MPE3eHTALl.
2. IlpoexTyBaHHS — BU3HAUYEHHS 3MICTY KOXKHOTI'O Cllaiiy, po3po0Ka iX au3aiiHy.
3. Eran indopmariiiHoro HamoBHEHHsI MOJIATAE Y BiAOOPI TEKCTY, LIFOCTpalliil, aynio- 4u
BijieoMarepiaiis.
4. Eran CTBOpPEHHs — HAalOBHEHHS CIaifiB iH(OpMAifHUMHU MaTepialiaMd, CTBOPEHHS
iX nu3ainy.
HanamryBanns aHiManiiHuX e(eKTiB Ta KHOTIOK KEPYBaHHS.
TecTyBaHHS — nepeBipKa TOTOBHOCTI IIPEe3eHTAITI].
Etan BukopucTanHs — 0e3nocepeiHe MPEeACTaBICHHS IPOEKTIB.
Y 1ockoHaNeHHS — BHECEHHS 3MiH JIO 3MICTOBOI CKJIaIoBO1 Iipe3eHTaii [16, c. 24].

Ba)KJ'II/IBI/IM MOMEHTOM Yy poOOTI 3 Mpe3eHTalisIMU € MiJrOTOBKa claiiiB. Y CTBOpEHHI
ClIaii/liB MO’KHA YMOBHO BUIUIMTH TakKi KOMIIOHEHTH: CTBOPEHHS Claiiy, Habip TEKCTy, BCTaBKa
00’€KTiB, 3BYKY, Biieo, BHOip (oHY claiify, 3aCTOCYBaHHS aHIMaIlil 10 BCTaBJICHUX 00’ €KTIB.

Jln3aifH KO)KHOTO CJIaily MOBHHEH OYTH MPOCTHM, IPOTE e()EKTHUM 3 TOTPUMAHHSM €IMHOTO
CTUIII0 O(hOpMIICHHS. 3aBXK/U NPUCYTHIHN Ha ciaiial poH MoXke MaTH 3BUYaiiHE KOJIIpHE 3all0BHEHHS
abo wmamonok. [Ipum migbopi QoHy mnpe3eHTarii HEOOXiMHO BUKOPUCTOBYBATH TEIUI 1
KHUTTECTBEPIKYIOU1 KOJIBOPH.

Jnst mornuOIeHoro po3yMiHHS 3MICTy Mpe3eHTanii mpu3HadeHi aniMarii. EdexTuBHICTH
a”imarlii 3a0e3nevyeTbest Bil JOTPUMAaHHS MPABUJI BUKOPUCTAHHSL.

B. Hento60B HaBOANUTH Taki MpaBUjia BUKOPUCTAHHS aHIMAIlli:

1. OO6’eKT MOBUHEH 3 ABJIATUCA Ha CIAal/l B TOM MOMEHT, KOJIM IIPO HBOTO HJ1e MOBa.

2. OO0’exT, Ha TKOMY aKIICHTY€ETHCS yBara, IOBUHEH BUIATUCH.

3. Jlns omHOro i TOro caMoro o0’€kTa MOXHA TIOCTIOBHO 3aCTOCYBAaTH KilbKa
aHIMaliiHUX e(EeKTiB.

4. AHiMalis Moxxe OyTH NPUBJIACHEHA OJJHOMY YM KIJIbKOM 00’ €KTaM.

5. JloTpuMaHHS neBHOI MOCIIJOBHOCTI 3aCTOCYBaHHs aHiMaliiiHux edekris [10, c. 76].

HeBix’eMHOIO0 4YaCTHHOIO Mpe3eHTAllll i Yyac MPECTABIECHHS TBOPUYUX NMPOEKTIBE 3BYKOBUI
CYNpOBi Mpe3eHTallil, AKMi MOXHA JOAATH JI0 OKPEMOTo CJIaiiy ud mpe3eHTalii B nigomy. JKusi
SKICHI 3BYKHM IpE3EHTAllll JOoMoMaraioTb CTBOPUTH 3BYKOB1 (aitnmm .m4a. 3BYKOBUN CYIpPOBiJ
Ipe3eHTallil HalmpocTille MOKHAa CTBOPUTH 3 BHUKOPUCTaHHAM CTaHAAPTHHUX MOXJIMBOCTEH
Windows 41 BUKOpPHCTOBYIOUM 3BYKOBI (paitnmu 3 mepexi [HTepHeT. AynioBizyanbHa iHGopMallis,
IpEeJCTaBlIeHa B MpEe3eHTallii, BBaXKA€ThCsl HAHOUIBII €(EeKTUBHOIO IS JIFOJCHKOTO CHpUHMAaHHS.
ToMy, pu mpeacTaBieHHI TBOPYMX IMPOEKTIB MalOyTHI MeNaroru-My3MKaHTH BHKOPUCTOBYIOTh
3BYKOBHHM KOMEHTap YM MY3MUYHHI CYyNpOBiJ JI0 MpPE3eHTAIiHOrO MaTepialy, MENIOoNil0 J0
MY3WYHHUX BIPaB, IPY BUBUYEHHI HOTHOTO CTaHy, pyXy MEJO/Iii, BUCOTH 3BYKY, TPHBAJIOCTI TOIIO.

HanzBuuaitHo iH(GOpMaTHBHOIO CKJIAJOBOIO Ipe3eHTallii MPOeKTHOI poOoTH € Bineo. BoHo
Mae OyTH KOPOTKMM Ta sKicHEM. Ilix dYac mpencTaBieHHS TBOPYOTO TMPOEKTY CTYIACHTH
JI€MOHCTPYIOTh Bijfieo3amucy (parMeHTiB MY3MYHHUX 3aHATh, PI3HUX BUJIB MY3HUYHOI IiSUIBHOCTI,
CIIEHIYHUX 1HTEpIIpeTalliid, TOCTAHOBOK I1’€C, My3UYHUX BIKTOPUH, CBAT, AUTSUYMUX KOHIIEPTIB TOIIIO.
JIOpe4yHO KOpPHUCTYBaTHCh CTAaHIApTHUMM (opMaTaMu Bijleo, SKI TapaHTYIOTh SIKICHE Horo
BiITBOpeHHs. PowerPoint 1ae 3Mory BUKOPUCTOBYBAaTH BJIACHI BiIEO CIOXKETH Ta Bizeo 3 [HTepHeTY,
1110 3HAYHO IMOJIETUIYE MOIIYK MOTPIOHUX (parMeHTiB.

Jlst mocKOHaIo1 Mpe3eHTallii MPOeKTHOI pOOOTH MOTPIOHO 3MIMCHUTH PEMETHUIIIIO TIPEe3eHTAITli
Ta BUIpOOyBaTH HEOOXiTHI TEXHI4HI 3aco0H, JOCIATTH aBTOMaru3My y poboti. Came peneruuis
JIOTIOMOXE€ BHM3HAYUTH HACKUIBKH TOBHO, YITKO 1 3pO3YMUIO PO3KPHUTO PE3YNIbTAT MPOEKTHOL
TisUTBHOCTI, HA0OYTH BIIEBHEHOCTI B YCHIIIHOMY MPOBEICHHI MTPE3eHTAIl].

JlopeuHo akIeHTyBaTH yBary i Ha BJacHE MPOBEACHHI mpe3eHTallii. Baromoro 3HaueHHs Mae
30BHIIIHIN BUTTS CTYIEHTA, SIKHH TIOBHMHEH BIINOBIIAaTH CEpHO3HOCTI mpe3eHTarlii. Po3moBigs

O NoG
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MOBMHHA OYTH HPUPOIHOIO, YITKOIO Ta eMOIiifHo10. | 3BHYaiiHO, 0OOB’SI3KOBUM IOBHHEH OYyTH
[IUPHUI KOHTAKT 3 ayTUTOPI€IO.

TakuMm 4YMHOM, CJHiA BiJ3BHAYUTH HAA3BHYAHHO BHUCOKY €(EKTHBHICTh EJIEKTPOHHHUX
MPE3CHTAII 1] dYac TPEACTABJICHHS TBOPYMX IMPOCKTIB. YCHINIHICT iX BHKOPUCTAHHS
3a0e3MeuyroTh TaKi IPUHIUIN PO3POOKH Mpe3eHTaIlii:

— TMPUHLUIN ONTHUMAJIBHOTO O00CATY O3Hayae, mo iHGOpMaIlilo MOTPIOHO IOJaBaTH
HEBEJIMKUMHU JIOT1YHO 3aBEPIICHUMH OJOKaMHU-CIaii1aMu;

— TMPUHLHUIN JTOCTYIMHOCTI Tependadae 3a0e3MeUeHHs PO3YMIHHS ayJUTOPIEI0 3MICTY
Mpe3eHTAIll;

— TMPUHLMAN HAYKOBOCTI, TOOTO CJIiJ IOAAaBaTH JOCTOBIpHY, YITKyiH(OpMaIlito, sKa
BiJoOpaxkae By3JIOBI MOMEHTH Ta JIOT1UHICTh BUKJIAAY iH(opMarii;

— TIPUHIMII BpaxyBaHHS OCOOJIMBOCTEH CHPHHHATTS iH(OpMaIii 3 eKpaHy — TEKCT Ha
Claii/li MPaKTUYHO HE CIPUIMAETHCS, TOMY HOro moTpiObHO 3aMiHUTH (hoToTpadismu,
pPUCYHKAMH, CX€MaMH, aHIMalliiMU, Bifieo (parMeHTaMu 31 3BYKOBUM CYIPOBOJOM
IIOIIOB1a4a;

— TMPUHOUI po3MaiTTs (opM mnependavac BUKOPUCTAHHS PI3HMX CIIOCOOIB TMojavi
iH(popMmarii Ha crmaiai, To0To ManroHKH, (poTorpadii, cxemu, TabmuIl, aHIMAIIil, AIs
MOKPAIICHHS MPOLIECY CIPUHMAaHHS;

—  3aI[IKaBJICHICTh — MPUHLIUN Tepen0dadae BKIIOUSHHS Y IPE3CHTAIIIIO I[IKaBUX CIOXKETIB,
SKi CTBOPIOIOTH TO3UTUBHUN €MOIIHWHUN HaAcTpii, aine 30epiraroTh HAyKOBICTb

iHpopMmarii;

— TPHUHOHUI eCTeTHYHOro oOQopMIIeHHS — TOOTO MJOTPHUMAaHHS €JUHOTO CTHIIIO B
oopmieHHi cnaifiB, BUKOPUCTAHHS BiJIOBIITHOI KOJBOPOBOi T'aMH Ta 3BYKOBOTO
CYIpOBOAY;

— JMHaMIYHICTh, TOOTO ONTUMAaNbHUNA MiAOIp TEMIly 3MiHM CIAWAIB Ta aHIMAIIHHUX
edekTiB [7, c. 28].

Tox oueBWAHO, 110 BUKOPHUCTaHHS MYJIbTHUMEAIMHUX Mpe3eHTaliil 1 TBOpYOi MPOEKTHOT
JISUTBHOCTI B IIUIOMY CIIpUSi€ MIJBUIICHHIO aKTUBHOCTI YYacCHHUKIB Ta €(QEKTUBHOCTI OCBITHHOTO
MpolLecy, peanizye MOTEHIadl CaMOCTIMHOI MOIIYKOBO-IOCIITHUIIBKOI AISUIBHOCTI Ta TBOPYOCTI
MalOyTHIX menaroriB-My3ukanTiB. Lle B cBoo uepry crpuse (hopmMyBaHHIO KBa3impodeciiitHOTo
JOCBiAY MailOyTHIX (haxiBIIiB.

BucnoBku i npono3uuii. OTxe, METO/ MPOEKTIB € OJHIEI0 3 THHOBAIIMHUX TEAArOTTYHUX
TEXHOJIOT1H, sika 3a0e3neuye HaOyTTsI MailOyTHIMM MearoraMu-My3UKaHTaMU 3HaHb, IHHOBALIMHUX
YMiHb, HABHUOK, SIKI € OCHOBOIO KBa3lMpoQeciiiHOro A0CBiy 1 TpaHC(OPMYIOThCSA y mpodeciiiHi
KOMIIETEHTHOCTI.

[IpoekTHa TBOpYa MIAJIBHICT, BUMAara€ BiJl CTYJEHTIB HOBHMX IHTETPOBAaHUX 3HaHb, BMiHb
JISITH 1 TPUMMATH PILIEHHs] CAaMOCTIIHO, IIyKaTH, KOOIIEPYBaTH 1 3aCTOCOBYBATH HOBY iH(OpMaIlito
3 pI3HUX JDKEpelsl, BUKOPHUCTOBYBAaTH cydacHi TexHosorii. Ile mae 3mory maitOyTHiM (axiBisgM
MIBUJIIIE aalTyBaTHCA J0 YMOB CYYacHOI HIKOJH, YCHIIIHO PO3B’S3yBaTH 3aBJaHHS HaBUAIbHO-
BUXOBHOI'O MpOILECY, BU3HAYATH 1HIUBITyajdbHI OCOOJMBOCTI PO3BUTKY IUTHUHU Ta ONTUMAJbHI
YMOBH BIUTUBY Ha Hei, ITMOOKO aHaJli3yBaTy pPe3yJbTaTH BIACHOT JiSJIbHOCTI.

VY nockoHamO€e Ta ONTUMI3YE mporiec popMyBaHHs KBa3impodeciitHOro J0CBiAy Ta IITICHUN
IpoIiec MiATOTOBKM BUCOKOKBaJi(hiIKOBAaHUX I€aroriB-My3UKaHTIB BIPOBAXKEHHS 1H(pOopMaliiHo-
KOMYHIKAI[IHHUX 3aco0iB HaBYaHHS, METOAWYHE Ta 3MICTOBE HAIMOBHEHHs 1H(POPMAIIIHOTO
cepenoBuina.lle cnpusie popmyBaHHsA memarora 3 iHHOBAIlIfHUM THIIOM MUCIIEHHS, KYJIbTYpOIO 1
MOBEIHKOI0, TParHeHHSM JO TBOPYOCTI Ta CaMOPO3BUTKY; CTHUMYIIOE JIO CaMOOCBITH Ta
CaMOBJIOCKOHAJICHHS.

V3aranpHIOOYM BUILECKA3aHE, MOYXKHA 3pOOUTH BUCHOBOK, LII0 CTBOPEHHS TBOPYMX NPOEKTIB
3 Bukopuctanus IKT 3akianaioTe ocHOBH (OpMyBaHHS KBa3impogeciiHOro A0CBiay, MeaaroriyHoi
MalCTEPHOCTI Ta TEXHOJIOTTYHOI IPAaMOTHOCTI MaOyTHIX (paxiBIIiB.

90



ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2018. Ne 3 (36)

o

CITHCOK BUKOPUCTAHHUX /I’ZKEPEJI

1. Bazgep, B. & Xwxusk, 1. (2014). TudopmartiiiHo-koMyHIKaTHBHI TEXHOJOTII y (axoBii miaroToBIi
BYHMTEJIIB IOYATKOBOI IIKOJIM: TeOpis i mpakTtuka. Piona wkona, 3, 35-40.

2. BepOuukuii, A.A. & Bakmaea, H.A. (1997). [IpoGnema tpancdopmanuy MOTHBOB B KOHTEKCTHOM
o0yuennu. Bigaosneno 3 http://www.library.by/portalus/modules/psychology/.

3. TaBpinoBa, JI. (2016). CrpykTypHO-pyHKIIOHANIBHHN 3MICT iH(OpMaLiitHO-KOMYHIKAIIHHOT

KOMIIETEHTHOCTI 'y cCKiaai mpodeciiHoi KOMIETEHTHOCTI MaiOyTHIX y4YMTENiB MY3HKH.

Ipoghecionanizm nedazoea: meopemuyni ti Memoouuni acnexmu. 30IipHuUK Haykosux npaywv /[BH3

«onbacvruil oepoicasnuii nedazoeiunuil ynieepcumemy, 3, 38-51.

I'onuapenko, C. (1997). Vipaincoxuii nedacoziunuil cnosnux. Kuis: JIuGiap.

5. I36ami, C.C. (2010). Peamizaiiisi TBOpYMX MPOEKTIB Y HABYAJIBHOMY IPOIECI CYYacHOI IIKOJIH.
Haykoeuii  sicnux ~ Menimononscvkoeo OepoicagrHozo nedazoziunozo yHieepcumemy. Cepis:
Ileoazocika, 5, 92-97.

6. Ilymkap, O.I. (Pen.) (2002). Ingpopmamuxa. Komn tomepua mexuixa. Komn'tomepni mexnonozii:
RIOPYYHUK OJi CMYOeHmi8 8UWUX HA8YANbHUX 3aKknadie. KuiB: BunaBHUYMIA IEHTP «AKageMis.

7. Jlsmenko, B.M. & UYopneit, H.b. (2005). Enexkrponni mnpesenrtaunii MicrosoftPowerPoint y
HaBYAIBHOMY TIpoueci. Bichuk JKumomupcokoeo 0epoicasnozo yrigepcumemy imeni leana @panxa,
25, 27-30.

8. Kapo6osanens, O., Kypyn, H., T'omy6, H. & Maiiopom, A. (2008). MeTton mpoekTiB — cydacHa
MeJaroriyHa  TEXHOJIOTIST HAaBYaHHS OCBITHIX 3aKJaiB pIi3HUX piBHIB. Haykosuti eicHux
Yaiceopoocvkozo nayionaneroeo ynisepcumemy. Cep. Iledazozika. Coyianvna pooboma, 15, 80—83.

9. Moposos, B. (2013). VmpoBa/keHHS HOBITHIX iH(POPMAIiHHUX TEXHOJOTIH y MeIaroriyHui
IUCKype. Buwa ocsima Yrpainu, 2, 54-58.

10.Hemo6or B.O. & Kypyma, O.C. (2018). Ocuosu ingopmamuxu. MicrosoftPowerPoint 2016:
Hasuanvruil nocionux. Yxropon: JABH3 «YxHY».

11.Tlexora, O.M. (Pen.), Kikrenko, A.3. & Jlrobapceka, O.M. (2003). Ocsimni mexnonoeii: Hasu.-
Mmemo0. nocionux. Kuis: Bug-so A.C.K.

12.TletkoB, C. (2011). Kpoc-meouiina komynurkayus. Hayden enexrponen apxus Ha HBY. Codus: New
Bulgarian University. Bigaosneno 3 http://eprints.nbu.bg/920/.

13.TTomeryH, O.1. & TTupoxenko, JI.B. (2006). Cyuachuii ypox. Inmepaxmusni mexnono2ii Hag4aHHsI.
Kuis: A.CK..

14 Peizenking, T. (2006). Juoaxmuuni ocnosu npoghecitinoi nid2comosku euumens My3uKu 6
neoynieepcumemi. Kpusnii Pir: BunaBHnuwmii gim.

15.1MMamneka, 3.5. (2015). Buposaodsicenns npoekmuux mexnonocii 6 Oisavhicms BH3: nepesazu ma
Hedoxixu. BicHuk KuiBcbKOro HauioHaJIbHOTO YHIBEPCUTETY TEXHOJIOTIH Ta Anu3aiiHy: MaTepianu V
MDKHap. HayK.-TIpakT. KoH}. «EdexTuBHICTE  OpraHi3amiiiHO-eKOHOMIYHOTO  MeEXaHi3My
IHHOBAI[IfHOrO PO3BUTKY BUINOI OCBiTH YKpainm», 2 xoBTHa 2015 p. Cney. eun.: Cepis
«Exonomiuni nayxuy, 374-383.

16.1leBuenko, [.A. (2012). BukopucraHHs MyJbTHMEIIHHUX NpPE3EHTAIll SK Cy4acHOro 3acoly
HABYAHHS B CUCTEMI IMICISAUIUIOMHOT OCBITH. Komn tomep y wixoni ma cim’i, 1, 23-26.

17 1lleBuenxo, JI.C. (2017). IlimroroBka MaiOyTHIX yYHTENiB 10 IHHOBAIIHOI IegaroriuHoi
TUSUTBHOCTI: KOHTEKCTHUH MiXin. [ngopmayiiini mexnonoeii ¢ ocsimi, 30, 180-190.

REFERENCES (TRANSLATED AND TRANSLITERATED)

Bader, V. & Hyzhnyak, 1. (2014). Information and Communication Technologies in Primary School
Teacher’s Training: Theory and Practice. Ridna shkola, 3, 35-40.

Verbitskiy, A.A. & Bakshaeva, N.A. (1997). The problem of transformation of motives in contextual
learning. Retrieved from http://www.library.by/portalus/modules/psychology/.

Havrilova, L. (2016). Structural and functional content of information and communication
competence as the part of the professional competence of future music teachers. The teacher’s
professionalism aspects: a collection of scientific works of the State Pedagogical University «Donbas
State Pedagogical University», 3, 38-51.

Honcharenko, S. (1997). Ukrainian Pedagogical Vocabulary. Kyiv: Lybid.

Izbash, S.S. (2010). Realization of creative projects in the educational process of modern school.
Scientific herald of Melitopol State Pedagogical University. Series: Pedagogy, 5, 92-97.

E

91


http://www.library.by/portalus/modules/psychology/
http://eprints.nbu.bg/920/
http://www.library.by/portalus/modules/psychology/

ISSN 1998-6939. Information Technologies in Education. 2018. Ne 3 (36)

6. Pushkar, O.I. (Ed.) (2002). Computer Science. Computer Engineering. Computer Technology:
Textbook for Students at Higher Educational Institutions. Kyiv: Publishing Center «Academia.

7. Lyashenko, B.M. & Chorney, N.B. (2005). MicrosoftPowerPoint electronic presentations in the
learning process. Herald of lvan Franko Zhytomyr State University, 25 27-30.

8. Karbovanets, O., Kuruts, N., Holub, N. & Mayorsh, A. (2008). The method of projects — the modern
pedagogical technology of teaching in different educational institutions of different levels. Scientific
Herald of Uzhhorod State University. Series: Pedagogical. Social work, 15, 80-83.

9. Morozov, V. (2013). Implementation of the latest information technologies in pedagogical discourse.
Higher Education of Ukraine, 2, 54-58.

10. Nelubov, V.0O. & Kuruca, 0O.S. (2018). Fundamentals of Informatics. MicrosoftPowerPoint 2016:
tutorial. Uzhhorod: DHEI «UzhNU».

11. Pechota, O.M. (Ed.), Kiktenko, A.Z. & Lubarska, O.M. (2003). Educational Technologies: Tutorial
manual. Kyiv: Ed. A.S.K..

12. Petkov, S. (2011). Cross-media communication. Scientific electronic atchive on the NBU. Sofia:
New Bulgarian University. Retrieved from http://eprints.nbu.bg/920/.

13. Pometun, O.l. & Pyrozhenko, L.V.(2006). Modern lesson. Interactive technologies of learning.
Scientific and methodical manual. Kyiv: A.S.K.

14. Reizenkind, T. (2006). Didactic basis of professional training of music teacher at pedagogical
university. Kryviy Rig: Publishing house.

15. Shatska, Z.Y. (2015). Implementation of project technologies in the activities of universities: the
advantages and disadvantages. Herald of the Kiev National University of Technology and Design:
materials of V International science and practical conference «Efficiency of organizational and
economic mechanism of innovative development of higher education of Ukraine», 2 October 2015.
Special issue: Series «Economic sciencesy, 374-383.

16. Shevchenko, I.A. (2012). The use of multimedia presentations as a modern learning tool in the post-
graduate education system. Computer in school and family, 1, 23-26.

17. Shevchenko, L.S. (2017). Preparation of future teachers for innovative pedagogical activity:
Contextual approach. Information technology in education,. 30, 180-190.

Crarts Hamiinuia no penakmii 10.08.2018.
The article was received 10 August 2018.

Inna Synevych

Mukachevo State University, Mukachevo, Ukraine

CREATION OF CREATIVE PROJECTS BY THE MEANS OF ICT AS THE
CONDITION OF EFFECTIVE FORMATION OF QUASI PROFESSIONAL EXPERIENCE
OF THE FUTURE MUSIC PEDAGOGUE

The article is considering a quasi-professional activity and its impact on the formation of
future specialist musicians’ professional and pedagogical orientation; is describing students’
practical-oriented theoretical training in the process of quasi-professional experience formation. The
role of innovation technology, i.e. designing in formation of quasi-professional experience is
defined. Essence, features, and requirements for the project activity are solved. Different student
musicians’ kinds of projects, structure and stages of creative projects’ preparation are analyzed.
Considerable attention is paid to the analysis of the use of ICT, in particular multimedia in work on
creative projects that favors formation of quasi-professional experience, information competence,
develops students’ computer literacy. Microsoft PowerPoint that is a part of Microsoft Office is the
most suitable multimedia tool that gives opportunities to present the results of the future specialist
musician’s project activity. The article deals with the information of an effective work with the
program, the structure of presentation which ensures the preservation of the information’s integrity,
stages and principles of development, rules of using are defined. It is theoretically proved that the
use of multimedia presentations and creative project activity promotes the increasing of students
activity and the effectiveness of the educational process, realizes the potential of independent
research and research activity and the future teachers’-musician creativity, promotes formation of
quasi-professional experience of future specialists.
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Cunesnu U.C.

Myxka4eBCKHH rocyAapcTBeHHbI yHUBepcuTeT, MykaueBo, YKpanHa

CO3JAHME TBOPYECKHUX ITPOEKTOB CPEICTBAMM HUKT KAK YCJIOBHUE
IOPEKTUBHOI'O ®OPMHUPOBAHUA KBA3ZUIIPO®PECCHUOHAJBHOI'O OIIBITA
BYAYIIEI'O IIEJATI'OI'A-MY3bIKAHTA

B cratbe paccmarpuBaercsi KBazunpodeccuoHaJbHAs ACATEIbHOCTh M €€ BIMSHUE Ha
bopmHpoBaHUEe NPOPECCHOHATBHO-TIENArOTMYECKON HANPaBIEHHOCTH OYIYyIIMX CIELUAINCTOB-
MY3BIKaHTOB; OIHMCAHO MPAKTUKO-OPHEHTUPOBAHHOE TEOpPETUYECKOe OO0y4YeHHE CTYAEHTOB B
nporecce GOpMHUPOBAHUS KBa3UIIPpO(pecCHOHaIbHOrO omnblTa. OmnpeneneHa pojb MHHOBAIIMOHHBIX
TEXHOJIOTUI, a UMEHHO NPOEKTUPOBAaHUS, B (POPMUPOBAHUU KBA3UIPO(ECCUOHATBLHOIO OIIBITA.
PackpbiTa cyTh, OCOOEHHOCTH M TpeOOBaHMS K HPOEKTHOM JesTenbHOCTH. IIpoaHamu3upoBaHb
pa3IMYHbIE BUJBI IPOEKTOB CTYIEHTOB-MY3bIKAHTOB, CTPYKTYpPY M 3Tallbl IIOAIOTOBKY TBOPYECKUX
IIPOEKTOB. 3HAUUTEIBHOE BHUMAHUE OTBOAUTCS aHanu3y ucnons3oBaHus WKT, B uacTtHOCTH
«MyITbTHUMEINa», B paboTe HaJ TBOPUYECKUMH IPOEKTaMH, CHOCOOCTBYeT (HOPMHUPOBAHHIO
KBa3UNpPO(ECCHOHAIBHOTO OMbITA, MHPOPMALMOHHON KOMIIETEHTHOCTH, Pa3BUBAET KOMIIBIOTEPHYIO
IrpaMOTHOCTh CcTyJaeHToB. HauOosiee mnoaxoadmmM MyJIbTUMEAUMHBIM CPEJICTBOM, KOTOPbIN
MIO3BOJISIET MPEJCTABJIATh PE3YylbTaThl IPOEKTHOW JEsATEeIbHOCTH OyIayllero crenualucTa-
MY3BIKaHTa, a TAK)KE aKKyMYJIHPOBATh, PEJAKTUPOBATh U M0/IaBaTh y4eOHbIC MAaTEPUAIIbI, SIBIISCTCS
nporpaMMa Co3JaHus 3JeKTPOHHBIX mnpe3eHTauuil Microsoft PowerPoint, Bxonsmas B cocrtaB
Microsoft Office. B craTbe wu3i0keHBI CBefeHUS TO APPEKTHBHOH pabOTHl C MPOrpaMMOH,
olpeJielieHa CTPYKTypa Ipe3eHTalu, O00eCHeunBaeT COXpPaHEHHE IENOCTHOCTH HH(pOpMaluy,
dTambl M TNPUHLOUINBL pa3pabOTKH, MpaBUiIa HCIOJIb30BAHUA. TeopeTHuecKkd JOoKa3aHO, 4YTO
HCIIOJIb30BAaHUE MYJIBTUMEIUMHBIX IPE3CHTAUMH M TBOPYECKOM IPOEKTHOM JEATEIBbHOCTH
CIOCOOCTBYET TMOBBIIIEHUIO AKTUBHOCTH CTYIEHTOB M 3(PQeKTHUBHOCTH 00pa30BaTEIbHOTO
IIpoLecca, peain3yeT MOTEHIUAN CAMOCTOSTEIIBHON IIOUCKOBO-UCCIIEA0BATENBCKON NEATEIBHOCTH U

TBOpYECTBA Oymyumx MeJaroroB-My3bIKaHTOB, CHOCOOCTBYET dbopMUPOBaHHUIO
KBa3UMPO(EeCCUOHATBLHOTO OIbITA OYYIIUX CHEIUATHUCTOB.
KawoueBbie cJioBa: nHPOPMAIMOHHO-KOMMYHHUKAIIUOHHBIE TEXHOJIOTHH,

KBa3uIMpo(ecCHOHANBHBIA OMBIT, METOJl TBOPYECKHX IPOEKTOB, 3JIEKTPOHHAs Mpe3eHTaIs]
Microsoft PowerPoint, negaror-mMmy3bIKaHT.
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AHOTAIIII | SUMMARY /| AHHOTAITHH

Bopoxour A. B.

HanionanbHuii nexaroriynmii ynisepcurer imeni M. I1. JlparomanoBa, KuiB, Ykpaina

BEB-OPIEHTOBAHE TH®OPMAIIMHO-OCBITHE CEPEJOBMIIE 3AKJIAIY
OCBITH

B crarTi mpenacraBieHo Mojenb 1HPOPMAIIfHO-OCBITHBOIO CEPEIOBUINA 3aKJIaTy 3arajibHOl
CepeIHbOI OCBITU — CHCTEMH, SIKA CKJIAAEThCS 3 CYKYMHOCTI MifICHCTEM (OCBITHIX pecypciB), sKi
3HAXOIATHCA B YMOBAaxX iH(GOpMAIifHOTO OOMIHY MK Y4aCHUKaMHU OCBITHHOTO MPOLIECY Ha OCHOBI
Cy4acHHUX BeO-OpIEHTOBAHMUX TeXHOJOTIH. OcHOBHE Miciie B mojeni Binseneno LCMS MOODLE sk
«TOYIl JOCTYMy» 10 3HaHb 3/100yBayiB OCBITH. BIiIMOBITHO IO NPOBENEHOrO aHAI3y CHCTEM
praBJIiHHSI HaBYaHHAM Y HAYKOBHUX JDKCPCIaX MOXHA 3a3HA4YuTHU, 10 B ycix POSIIIAHYTUX
CHUCTeMax OpraHi3oBaHO JOCTyNl /O HaBUYaJbHUX MaTepianiB, 3a0€3MeYeHO B3aEMOJII0 MiX
BYUTCJIICM Ta YYHCM, TCCTYBAHHS Ta O(i)OpMJ'IeHHSI 3BiTHOCTI. be3komroBHe BHUKOpPHUCTAaHHA,
MO)KJII/IBiCTb J0JaBaHHA HOBHX Q)YHKIIiOHaJILHI/IX MOJKJIMBOCTEN BKa3ye€ Ha HCpCHeKTI/IBHiCTB
Bukopuctanus LCMS MOODLE B 3akmajgax 3aranbHOi cepeqHboi OCBiTH. Po3risHyTo iHII
KOMIIOHCHTH CHCTEMHU:. CHUCTEMY CIICKTPOHHUX HOpT(bOJ'IiO CTOpiHKI/I B COI_IiaJ'IbHI/IX Mepexcax
3aco0u KOMyHlKaIlll (MeceHKepH), CaWTH 3aKiagy OCBITH, paI/IOHHOFO YIIPaBIIiHHS OCBITH,
MlHlCTepCTBa OCBITH 1 Hayku YKpainu, Manoi akanemii HayK, YUHIBCBKUX MPEIMETHHUX OJIIMITiaI,
KOHKprlB TOIIO. MOI[@J'IB lH(bopMaHIHHO OCBITHBOT'O cepeaoBHrIa 3aKyiagy 3arajibHO1 CCpGI[HBOl
oCcBiTH MOXe OyTh Moam(ikoBaHa, MIO BHUKIMKAHO TOCTIMHMMHU 3MiHaMu B iH(opMamiiHOMY
CyCHuIbCTBI 1 TeHAeHIIsIMU BuKopucTaHHs [KT.

KirouoBi cioBa: iHGOpMaIiifHO-OCBITHE CEPENIOBHINE; 3aKjaj 3arajibHOi cepeaHbOl OCBITH,
IKT, cucrema ynpasninas HaBdaHHAM; LCMS MOODLE; cuctema enekTpoHHUX MOPTQOIIio.

Alla Vorozhbyt

National Pedagogical Dragomanov University, Kyiv, Ukraine

WEB-ORIENTED INFORMATION-EDUCATION ENVIRONMENT OF THE
INSTITUTION OF GENERAL SECONDARY EDUCATION

The article presents the model of the informational and educational environment of the
institution of general secondary education - a system consisting of a set of subsystems (educational
resources) that are in the conditions of information exchange between the participants of the
educational process on the basis of modern web-oriented technologies. The main place in the model
is LCMS MOODLE as a "point of access" to the knowledge of education. According to the analysis
of educational management systems in scientific sources, it can be noted that in all the systems
under consideration, access to educational materials is organized, interaction between teacher and
pupil is provided, testing and reporting. Free use, the ability to add new functionality, points to the
promising use of LCMS MOODLE in general secondary education. Other components of the
system are considered: electronic portfolio system, social networking pages, communication tools
(messengers), sites of educational institution, district administration of education, Ministry of
Education and Science of Ukraine, Small academy of sciences, student subject competitions,
competitions, etc. The model of the informational and educational environment of the institution of
general secondary education can be modified, which is caused by constant changes in the
information society and trends of use of ICT..

Keywords: informational and educational environment; institution of general secondary
education, ICT, system of education management; LCMS MOODLE; electronic portfolio system.

BopoxobiT A. B.

HaunuonanbHblii mexarormyecknii ynupepcuter mmenu M. II. IparomanoBa, Kues,
Ykpauna

BEB-OPUEHTUPOBAHHAS NHO®OPMAIIMOHHO-OBPA30OBATEJIbHAS
CPEJA 3ABEJEHUS OBPA3SOBAHUA

B cratee mpencraBieHa mojnens WHGOPMAIMOHHO-OOPA30BATEIIBHOM CPEAbl yUPESKICHHS
OGH.ICFO CpCAHCTO O6pa3OBaHI/I$I - CHCTCMBI, KOTOpass COCTOUT H3 COBOKYIMHOCTH IIOACUCTCM
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(0Opa3zoBaTeIbHBIX PECYPCOB), KOTOPHIE HAXOAATCS B YCIOBUSX HHPOPMAITMOHHOTO 0OMEHA MEXKITY
y4aCTHUKaMH OOpa30BaTEIbLHOTO IpoIecca Ha OCHOBE COBPEMEHHBIX BEO-OPHEHTHPOBAHHBIX
texHojoruil. OcHoBHoe Mecto B mojenu orBegeHo LCMS MOODLE kak «Touke noctyna» K
3HaHUSAM couckaTenei oOpa3zoBaHus. COIIACHO MPOBEIECHHOMY AaHAIM3y CHUCTEM YIpaBJICHUS
oOydeHHEeM B HAYYHBIX HMCTOYHUKAX MOXKHO OTMETHUTBH, YTO BO BCEX PACCMOTPEHHBIX CHCTEMax
OpraHU30BaH JOCTYHI K y4eOHBIM MarepuajgaM, 00eCredeHO B3aMMOJICHCTBUE MEXKIY YUHUTEIEM H
YYEHUKOM, TECTUPOBAaHUE M OOPMIICHHSI OTUYETHOCTU. becmiiaTHoe UCIoIb30BaHNe, BO3MOXHOCTh
no0aBJICHUs] HOBBIX (DYHKIIMOHAJIBHBIX BO3MOJXKHOCTEH YKa3blBa€T Ha IMEPCHEKTHUBHOCTH
ucnonb3oBanuss LCMS MOODLE B yupexneHusix o0mero cpeasero odpazoBanus. PaccMoTpensl
JIPYrUe KOMIIOHEHTBl CHCTEMBI: CHUCTEMY JJICKTPOHHBIX IMOPTQOJINO, CTPAHHUIBI B COIMAIBHBIX
CeTsIX, CpeICTBA KOMMYHUKAlUU (MECCEHDKEphI), CAMTHl Y4eOHOTO 3aBeleHUS, PAaHOHHOTO
ynpasieHus: obpazoBaHusi, MuHUCTEpcTBa 00pa3oBaHWSA W HAyKu YKpauHbl, Majoil akaaeMuu
HayK, YYEHUYECKHX IMPEAMETHBIX OJIMMITHA]], KOHKYpCOB W T.A. Mozens uHHpOpMAIHOHHO-
o0pa3oBaTenbHOM  Cpelbl  Y4pexkaeHHs OOIIero CcpeiaHero oO0pa3oBaHUA MOXKET  ObITh
Moau(HUIIMPOBaHA, YTO BBI3BAHO TOCTOSHHBIMA W3MEHCHHUSMH B MH()OPMAIMOHHOM OOIIECTBE U
TeHaeHuuIMHu ucmnoiab3oBanus UKT.

KuoueBblie cioBa: nHdopmamoHHO-00pa3oBaTebHas Cpeia; 3aBefeHue OOIIero CpeaHero
obpazoBanus, KT, cucrema ynpasnenusi ooyuenunem; LCMS MOODLE; cucrema 31eKTpOHHBIX
nopTQoIHO.

I'aes €.0.

HauionayibHuii aBianiiinuii ynisepcurer, KuiB, Ykpaina

MATLAB-IPOTPAMA JUCHOEPCII CBITJIA HA NPU3MI TA METOJ]
HABYAHHS HA “BJIACHHUX BIAKPUTTAX”

MATLAB-niporpamyBaHHsl (i3UYHUX 3ajad JOBOJI IpocTe. BOHO 3aXoOIuiioe CTyIEHTIB,
Hajae iM CWIM MOAOJATH NEBHI TPYAHOLI Ta IINTH A0 KpacuBOi MporpamMu 3 TrpadiyHUM
iHTepdeiicom. CTyneHTH 30cepeKyroTbcd Ha (i3uuHid  (GopMylnipoBLi 3axadi, OOUParOTh
noTpiOHuil MaTeMaTnyHUi amapar. TUM caMHUM CTYZIE€HTH peai3yioTb MeToj HaB4aHHs «lllisxom
BJIaCHUX BIJAKPUTTIB», SKHM aBTOp IMpoIarye B OCTaHHIX poOorax. Y JaHOMYy BHUIAAKY II€
umoctpoBaHo cTBopeHHSIM MATLAB-nporpamu, sika neMoHCTpye (iMiTye) pO3JUIEHHS O110T0
CBITJIa Ha «BECENKY» IICIs HOro MNpOXO/PKEHHS uepe3 ckisHy mnpusmy. MATLAB Hanae
THCTPYMEHT «HECKJIQJHOIO MPOTrpaMyBaHH», 1110 JI03BOJISIE CTY/A€HTOBI OLIbIII €()EKTUBHO BUBYATH
¢13uKky. OKpIM 3aKOHIB HIKIJIbHOI T€OMETPUYHOI ONTHKU MNOTPIOHO 3HATH JIMILE TIEOMETPIlo,
TPUTOHOMETPIIO Ta MOYATKU aHATITHUHOI reomeTpii, Temy «IIpsiMa Ha MIOLIMHI.

Marepian gaHoi cTaTTi HaJacTh JEKTOPY 3 1H(GOPMATHKHU KiJbKa BIOpPaB 3 ajJropuTMizamii i
IporpaMyBaHHs. BunuTtento MaTeMaTuKu — MEPEKOHIMBY UTIOCTPALIO MPAKTUYHOTO BUKOPHUCTAHHS
il MeBHUX PO3ALTIB (TPUTOHOMETPIs Ta PiBHAHHS MpsAMOi). BunTento Gi3uku — Mojens Ta nporpamy
JUIL KOMIT FOTEPHUX €KCIIEPUMEHTIB 3 ONTUKU. A YUHSIM Ta CTYACHTaM, BPEIITi PeIIT — JOCTYIHI iM
HayKOBO-HaBYaJIbHI BIIPaBH, KypcOBY poOOTY TOILIO, 5IKI IEMOHCTPYIOTh SIK KpacoTy HayK, Tak 1 ix
B3Aa€EMHUH 3B’ SI30K.

KurouoBi cioBa: nucnepcis cBitina, nporpamyBanHs, MATLAB, reomerpuuHa onTHka,
aHaJIITUYHA TEOMETPisl.

Yevgeny Gayev

National aviation university, Kyiv, Ukraine

MATLAB-PROGRAM FOR LIGHT DISPERSION ON PRIZM AND “OWN
DISCOVERIES” EDUCATIONAL METHOD

MATLAB-programming of physical problems is quite easy. It captures students, encourages
them to overcome certain difficulties and obstructions on the way to a pleasant program with
graphical interface. Students focus to physical problem formulation, choose mathematical tools
required. This way they realize educational method «Path to own Discoveries» being propagated in
last publication by the author. In this article, this is illustrated by creation of MATLAB-program
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that displays (imitates) white light dispersion to a «rainbow» when it passes through a glass prism.
MATLAB provides capabilities of an «easy programmingy that facilitates students to learn physics
more effectively. Besides school laws of geometrical optics, they need to know only school
geometry, trigonometry and basics of analytic geometry (namely, the topic «Line on a planey).

This article delivers a few exercises with algorithms and programming to the informatics
lecturer. To the teacher of mathematics it provides convincing illustration for practical use of some
its chapters (trigonometry, line equations etc.). Teacher of physics gets a model and the program for
virtual computer experiments in optics. But the students, finally, get simple scientific and
educational tools, term works etc. that display pleasure of sciences and their mutual intrinsic
relationships.

Keywords: light dispersion, programming, MATLAB, geometrical optics, analytical
geometry.

I'aes E.O.
HaumonanbHbIM aBHALMOHHBIH YHHBepcuTeT, Kues, Ykpanna

MATLAB-ITIPOTPAMMA JUCHEPCUM CBETA HA I[NPUSME W METOJ
OBYYEHUS HA “COBCTBEHHbBIX OTKPBITUAX”

MATLAB-nporpammupoBanue Gu3MYECKUX 3a1ad JOBOJIbHO mipocTo. OHO yBIEKaeT
CTY/ICHTOB, NPUIAECT UM CHJIBI MPEOIOJIETh OIpPEACIICHHBIE CIOKHOCTH M TPUHTH K KpPAaCHBOU
nporpamMMme ¢ TrpaduueckuM uHTEpdeiicom. CTyAeHTHl COCpPeloTaYMBAIOTCd Ha (HU3NYECKON
(dbopMynMpOBKE 3ajaud, BBIOMpAIOT HEOOXOAMMBIM MaTeMmaTudeckuil ammapar. Tem caMmbIM
CTYICHTBHl peanu3yloT Mmeron o0ydeHusi «llyrem cOOCTBEHHBIX OTKPBITHI», KOTOPBIA aBTOP
IponaraHaupyeT B MOCIEAHUX paboTax. B maHHOM ciydae 3TO MIUIIOCTPUPOBAHO CO3JAaHHEM
MATLAB-nporpaMMbl, KOTOpasi JI€MOHCTpUPYET (MMUTHpPYET) pa3JieleHue Oeloro cBera Ha
«pazyry» MOCJie ero MPOX0XIAEHHUs uepe3 CTeKIsHHYIo npusmy. MATLAB Hanaer MHCTPYMEHTHI
«JIETKOTO TPOTPaMMHUPOBaHUS», YTO W TIO3BOJISIET CTYACHTY OBJalueBaTh (U3NKOH Ooee
spdextuBHO. Kpome 3aKOHOB MHIKOJIBHON TI€OMETPUYECKOH ONTUKM HEOOXOJMMO 3HATh JIHMIIb
reOMETPHIO, TPUTOHOMETPUIO U Havyalla aHaJIMTUYECKON reoMeTpun, Temy «lIpsimast Ha IITOCKOCTHY.

Marepran HaHHOW CTaThM TPEAOCTABISET JIEKTOPY 1O HMH(OPMATHKE HECKOJIBKO
YIpaXXHEHUH 110 aJITOPUTMHU3AIUH U IPOTPAMMHUPOBAHUIO. YUUTEII0 MAaTEMAaTHKN — yOeTUTENbHYTO
WITIOCTPALMIO MPAKTUYECKOTO MCIIOJIB30BaHUS €€ OINpPENENIeHHBIX pa3feiioB (TPUTOHOMETPUH U
ypaBHEHUH mpsAMoil). VYuureno @U3MKM — MOAENb U MporpaMMmy Ui KOMIIBbIOTEPHBIX
HKCIIEPUMEHTOB IO ONTHKE. A YYHTEISIM M CTYJICHTaM, CaMO€ TJIaBHOE, JIOCTYITHBIE UM Hay4dHO-
o0yyaromue ynpaxHeHUs, KypCOBYIO pabOTy U T.I., KOTOpbIE JEMOHCTPUPYIOT KaK KpacoTy Hayk,
TaK ¥ X B3aUMHYIO CBSI3b.

KuaroueBble ciioBa: nucnepcusi cBera, nporpammupoBanue, MATLAB, reomerpuueckas
OITHKA, AaHAIUTUYECKasi TEOMETPHUSL.

Inscosa 1O. C.

Binnunbkuii MmeauuHuii KoJieq:K, Binnuus, Ykpaina

3ACTOCYBAHHSI IKT VY MPO®ECIHHIN NIATOTOBUI MAWBYTHIX
MOJIOAIINX MEJIWYHUX CHEIIAJICTIB I YAC BHUBYUEHHS ®AXOBUX
JAUCHUIJIIH IICUXIATPUYHOT O ITPO®LJIIO

VY crarTi mpoaHami3oBaHO MOHATTS <« iH(opMmarliiiHo-koMyHikaliiHl TexHonori» (IKT).

Bucgitneno nepeBaru ta Henoniku Bukopuctanus IKT y ocBiTHpoMy mpoueci. Haronomeno mpo
BOKJIMBICTh Ta HEOOXI1JIHICTh BIPOBA/DKEHHS B YKpaiHCbKy MennuHy ocBity IKT. IlpoanarnizoBaHo
MOHSATTS. «MEHTAIIbHI KapTu». Y CTaTTI MOKa3aHO 3aCTOCYBaHHS MEHTAIbHUX KapT Ta OHJIANH
cepBicy LearningApps y mporeci mpodeciifHoi MiAroTOBKM MaHOYTHIX MOJIOAIINX MEIUIHHX
CTEUiaNiCTIB MiJl YaC BUBUEHHS MUCHMIUIIH IMCUXiaTpu4yHOro mpodimo, 30kpema «llcuxiaTpis Ta
HapKoJjoris», «MeacecTpuHCTBO B TicuXiaTpii Ta HapkoJorii» Tta «HeBposoris 1 mcuxiaTpisy.
Po3rnsiHyTo 0c00MMBOCTI Oprasizanii Ta IpoBeIeHHs MiJACYMKOBHUX 3aHATH 3 BKa3aHUX JUCLHUILTIH.
[IponemMoHCTpOBaHA CTPYKTYpa MiJCYMKOBOIO 3aHSTTS, fKa MPEACTABIIEHA y BUIJISIII Cy4aCHOTO
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1HHOBAIIIITHOTO 3aC00y — MEHTaIbHOI KapTH. [IpeacTaBieHo METOMKY MPOBEACHHS IiICYMKOBOTO
3aHATTS, JI€ CTYACHTH TPAIfOIOTh HAa IHTEPAKTUBHIN JONIII Ta 3a KOMII IOTEPOM, BUKOHYIOYH
3aBJaHHS, SKi MTOKa3aHl B CTPYKTYPI MEHTAJIbHOI KapTHU: PO3B’SA3YIOTh CUTYAIlilHI 3aBJa4yH, TECTH,
KpPOCBOp/IM, IrPOBI OHJIAWH BIPaBH 1 JEMOHCTPYIOTh NPAaKTW4YHI HaBWYKH. HaromomieHo, mio
BUKOPUCTAHHS I[i€] METOJIWKH B OCIBTHBOMY IPOIECI 3MOXKE MIABUIIMTU SKICTh MPOQECiiHOl
MIITOTOBKU MaOYTHIX MOJIOAIIMX MEAWMYHUX CIIEmiamicTiB. 3po0ieHo BUCHOBOK mpo Te, mo IKT €
OCHOBHMMH IHCTPYMEHTaMH MOJEPHi3allil MEIUYHOI OCBITH Ta €KOHOMIYHOTO 3POCTAHHS HAIIOTO
CYCITUJIbCTBA.

KarouoBi ciaoBa: iHpopMaliiHO-KOMYHIKaIliliHI ~ TEXHOJOTIi;  MOJIOAINII  MEIU4HI
CHEIiaiCTH; MeHTaJIbHI KapTH; OHJIaiH cepBic Learning Apps.

Yuliia lliasova

Vinnytsia Medical College, Vinnytsia, Ukraine

APPLICATION OF ICT IN PROFESSIONAL TRAINING OF JUNIOR MEDICAL
STAFF IN THE PROCESS OF PROFESSIONAL DISCIPLINES OF PSYCHIATRIC
PROFILE

In the article the definition «information and communication technologies» (ICT) is analyzed.
The advantages and disadvantages of using ICT in the professional training of future medical junior
staff have been highlighted. It has been stressed about the importance and necessity of introduction
of ICT in Ukrainian medical education. The concept of "mental maps" is analyzed. The article
shows real interactive using of the service LearningApps and mental maps in the process of
professional training of future junior medical staff during in the study of professional disciplines.
The article discusses features of organization and holding of control lessons for students in
Vinnytsia medical college, including professional disciplines «Psychiatry and narcology», «Nursing
in psychiatry and narcology», «Neurology and psychiatry». The author formulated methods, which
includes a control test, game exercises, practical skills and situational tasks created in the Web
service LearningApps. The technique of conducting of control lesson is outlined, where students
work on an interactive whiteboard. The structure of the control lesson is made in the form of a
modern innovative tool — mental map was demonstrated. It is emphasized that this technique, will
increase the quality of professional training of future junior medical staff. It is concluded that
information and communication technologies (ICT) are the main tools for modernizing medical
education and economic growth of our society.

Keywords: information and communication technologies, junior medical staff, mental maps,
service LearningApps.

HasicoBa 10.C.

BuHHHUKHI MeIUIMHCKUN KOJLUIe:K, BuHHMIa, YKpanHa

INPUMEHEHHUE MKT B IMPO®ECCHUOHAJBHOM MOJAIOTOBKE BYIYIIHUX
MJUIAJHINX MEJULIUHCKHUX CIHEIIUAJIMCTOB narPu N3YYEHUU
CIHHEINUAJIBHBIX JUCUHUIIJIMH ICUXUATPUYECKOI'O MPO®UJIA

B crathe  mpoaHanM3UpOBaHO ~ TOHATHE  «UMH(OPMANMOHHO-KOMMYHHKAIIMOHHBIE
TexHoJoruuwy». (OcCBeleHbl TNpeuMyliecTBa W HejgocTaTku B ucnosnb3oBanun WMKT B
npodeccuoHanbHOM MOATrOTOBKE OyAYyIIMX MIAIIIMX MEIUIMHCKUX clienuanuctoB. OTMeueHo o
BOXHOCTU M HEOOXOAMMOCTH BHEApPEHUS B YKPAaWHCKOE MEAHMIIMHCKOE 00pa3oBaHue
nH(pOpMalMOHHO-KOMMYHUKAIMOHHBIX ~ TexHonoruit  (MKT). Ilpoananu3upoBaHO  MOHSTHE
«MEHTAJIbHbIE KapThl». B craThe moka3aHO NMPUMEHEHHE MEHTAJbHBIX KapT W OHJIAWH cepBHCa
LearningApps B mporecce MpoPecCHOHANBHONW MOATOTOBKUA OyIyIIUX MIIAIIIAX MEIUIIMHCKHX
CHELUAIUCTOB IMpU H3YYEHUU JHCUUIUIMH, B 4YacTHOCTH «llcuxmartpuss u HapKOJIOrUs»,
«MeJicecTpUHCTBO B MCUXHUATPUU U Hapkojorun» U «HeBposorus u ncuxuarpus». PaccMoTpeHbl
OCOOCHHOCTH OpraHU3allyd M TPOBEACHUS HTOTOBBIX 3aHATUN MO yKa3aHHBIM JUCIHUILIMHAM.
[IponemoHcTpUpOBaHa CTPYKTypa IPOBENECHHS UTOTOBOIO 3aHATHSA, KOTOpas BBINOJIHEHA B BUJE
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COBPEMEHHOTO WHHOBAIIMOHHOTO CPEJICTBA - MEHTAIbHOW KapThl. PaccMoTpeHa weToamka
MMPpOBCACHUA 3aHATUA, TAC CTYACHTHI pa60Ta10T Ha HHTepaKTHBHOﬁ JOCKEC, BBITIOJHAA 3a4daHud,
KOTOPBIE IOKa3aHbl B CTPYKTYpPE MEHTAJIBHOW KapThl: PEIIAIOT CUTYAallMOHHBIC 3a]laud, TECTHI,
KpPOCCBOP/Ibl, UTPOBBIE OHJIANH YIPAXXHEHUSI U IEMOHCTPUPYIOT IIPpaKTUYECKUE HaBbIKK. OTMEUEHO,
YTO WCIOJB30BAHUE OTOH METOAMKH B YYEOHOM TWIPOIIECCE CMOXET 3HAYUTENILHO TIOBBICUThH
Ka4ecTBO NPOPECCHOHATBHON IMOATOTOBKH OYAYIIUX MIAAMIUX MEIUIIMHCKUAX CICIHAINCTOB.
CrenaH BBIBOJI O TOM, 4YTO UH(OpPMAIIMOHHBIC U KOMMYHUKaMOHHBIe TexHoorun (MKT) sBistroTcst
OCHOBHBIMH HMHCTPYMEHTaMH MOJICPHH3AIMNA MEIUIIUHCKOTO O00pa30BaHUS M SKOHOMHYECKOTO
pocTa o01iecTBa.

KawuoBi  ciaoBa:  MHPOPMAMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUH,  MIIAJIINE
MEIUIIMHCKUE CIIEIIMATUCThI, MCHTAJIbHBIC KapThl, OHJIAlH cepBUC LearningApps.

Mapkosa O.M. ', Cemepukor C. 0.2, IToneas M. B.>

1I[epmaBHnﬁ BUIIMH  HaByajdbHuii 3akiuan «KpuBopi3bkmii  HalioHAJIbHUI
yHiBegcuTeT», Kpusnii Pir, Ykpaina

5 KpuBopi3bkuii fep:;kaBHuiM neparoriynuii ynisepcurer, Kpusmnii Pir, YKpa'l'lia )

IncTutyr indopmanilinux texHosorii i 3acodiB HaBuanusa HAIIH VYkpainu, Kwuis,
Ykpaina

COCALC HAK [IHCTPYMEHT HOIAI'OTOBKM Jsd MOJIEJIOBAHHSA
HEMPOHHHUX MEPEX Y CHEHIAJIBHOMY KYPCI "OCHOBU MATEMATHYHOI
IHOPOPMATUKN"

VY craTTi po3MNISIHYTa pojib MOJENIOBaHHA HEHPOHHOI Mepeki B HaBYalIbHOMY IHpOLECI
cnemiasibHoro Kypcy "OcHoBu MatemarnuyHoi iHpopmaruku". Kypc OyB po3poOsenuid s
CTY/IEHTIB TEXHIYHUX YHIBEPCHUTETIB - MalOyTHIX CHeLianicTiB 3 iHpOpMaliiHUX TEXHOJOTil Ta
CTIPSIMOBAaHWH Ha TIOJOJAHHS PO3PUBY MK TEOPETHYHOIO iH(OPMATHKOI Ta ii NMPHUKIATHUMHU
IporpamMaMu: IporpamMHoOI0, CHCTEMHOIO Ta KOMIT I0TepHOo iHxkeHepiero. CoCalc posrisgaerses sk
HaBYaJIbHUN 1HCTPYMEHT MaTeMaTU4yHOI 1H(QOPMAaTUKU B LIJIOMY Ta, 30KpeMa, JJIsi MOJEIIIOBaHHS
HeilpoHHux Mepex. [lokazani enemeHTH MeToaukHu BukopucTaHHs CoCalc mpu BHBUEHHI TeMH
"HeliponHi Mepexi Ta po3mi3zHaBaHHA oOpa3iB" creuianbHOro kypcy "OCHOBHM MaTeMaTHYHOL
iHpopmatuku". Koxg nporpamu O6yB mpencrtaBnenuit Ha MoBi CofeeScript, B sKiil peanizyroTbcCs
OCHOBHI KOMIIOHEHTH IITYYHOI HEHpPOHHOI Mepexi: HEeHpOHW, CHUHANTHUYHI 3'€HaHHA, (QyHKII
aKkTuBallii (TaHTeHIlialbHI, CUTMOIJQHI, CTYMIHYACTi) Ta iX TMOXiJHI, METOAM PO3PaXyHKy Baru
Mepexxi Ta 1H. OOroBoproBajHMCsi OCOOJMBOCTI 3acToCyBaHHs TeopemMu Kommoroposa miis
BU3HAYEHHS apXiTEKTypH OaraTolapoBUX HEMPOHHUX Mepex. B sikocTi mpukiaaiB Oysio HaBeIeHO
peanizaiifo JIU3'FOHKTUBHOTO JIOTIYHOTO €JIeMEHTa Ta HaOMMKEeHHsS JOBUIbHOI (QYHKIII 3a
JIOTIOMOTOI0 TPUILAPOBOi HEUHPOHHOI Mepeki. 3TiTHO pe3yiabTaTiB MOJENIOBaHHSA, 0yJ0 3p0o0IeHO
BHCHOBOK WIOJI0 MEX BHUKOPUCTAaHHS MOOYIOBaHUX MEpPEX, B SKUX BOHU 30epiraroTh CBOIO
aJIeKBAaTHICTh. 3alIPOIIOHOBAHO OCHOBHI TEMH OKPEMHUX JOCHIKEHb IITYYHUX HEHPOHHUX MEPEX.

Kurouosi cioBa: CoCalc, xmMapHi T€XHOJOTIi, MOJIETIOBAHHA HEMPOHHUX MEpEX, OCHOBHU
MaTeMaTH4HOI 1HHOPMATHKH.

Oksana Markova!, Serhiy Semerikov?, Maiia Popel®

! State Institution of Higher Education «Kryvyi Rih National University», Kryvyi Rih,
Ukraine

2 Kryvyi Rih State Pedagogical University, Kryvyi Rih, Ukraine

® Institute of Information Technologies and Learning Tools of NAES of Ukraine, Kyiv,
Ukraine

COCALC AS A LEARNING TOOL FOR NEURAL NETWORK SIMULATION IN
THE SPECIAL COURSE “FOUNDATIONS OF MATHEMATIC INFORMATICS”
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The role of neural network modeling in the learning content of special course “Foundations
of Mathematic Informatics” was discussed. The course was developed for the students of technical
universities — future IT-specialists and directed to breaking the gap between theoretic computer
science and it’s applied applications: software, system and computing engineering. CoCalc was
justified as a learning tool of mathematical informatics in general and neural network modeling in
particular. The elements of technique of using CoCalc at studying topic ‘“Neural network and
pattern recognition” of the special course “Foundations of Mathematic Informatics” are shown. The
program code was presented in a CofeeScript language, which implements the basic components of
artificial neural network: neurons, synaptic connections, functions of activations (tangential,
sigmoid, stepped) and their derivatives, methods of calculating the network's weights, etc. The
features of the Kolmogorov’s theorem application were discussed for determination the architecture
of multilayer neural networks. The implementation of the disjunctive logical element and
approximation of an arbitrary function using a three-layer neural network were given as an
examples. According to the simulation results, a conclusion was made as for the limits of the use of
constructed networks, in which they retain their adequacy. The framework topics of individual
research of the artificial neural networks is proposed.

Keywords: CoCalc, cloud technologies, neural network simulation, foundations of
mathematical informatics.

Mapkosa O. M. L Cemepuxos C. A. 2, Moneas M.B. 3

I'ocynapcrBenHoe BbicHiee ydyeOHOe 3aBeneHne «KpHBOpPOXKCKMIA HAIMOHAIbHBIH
yHuBepcurer», Kpusoii Por, Ykpanna

Kpusopoxckuii rocyaapcrBeHHbIN neaarormyeckuii yuusepcurer, Kpusoii Por,
Ykpauna

3 Nucrutyr mHpopManuoHHbIX TexHojoruid u cpeacrs odyuenuss HAITH VYxkpaunnn,
Kues, Yxkpanna

COCALC KAK MHHCTPYMEHT HNOAI'OTOBKH A MOIEJUPOBAHUSA
HEWPOHHBIX CETEM B CIIEHUAJIBHOI'O KYPCA "OCHOBBbI
MATEMATHYECKOW TH®OPMATHUKHA"

B crartee paccMoTpeHa posib MOJETUPOBaHHMS HEHMPOHHOW ceTH B ydeOHOM Ipolecce
cnenuanbHoro kypca "OcHoBbl MaTemarnueckoil uH@opmatuku'. Kypc Obln1 paszpabortan s
CTY/ICHTOB TEXHHWYECKUX YHHMBEPCUTETOB - OYyIyIIMX CIEUUAIUCTOB MO HH()OPMALMOHHBIM
TEXHOJIOTUSIM U HAlpaBJieH Ha IPEOJ0JICHUE Pa3pbiBa MEKIY TEOPETHUECKONH MHPOPMATUKON U ee
NPUJIOKEHUSAMHU:  IPOTPaMMHOM, CHCTeMHOW UM  KommbloTepHOil  umHxkeHepueil. CoCalc
paccMmarpuBaeTcsi Kak ydueOHbIH HHCTPYMEHT MaTeMaTH4eckol HHPOpPMATHKU B II€JIOM U, B
YaCTHOCTH, JJI1 MOJEIUpPOBaHWS HEWPOHHBIX cered. [lokasaHbl 2JIE€MEHTBI METOIAUKHU
ucnons3oBanusg CoCalc mpu wuzydenun Ttembl "HelipoHHble ceTH U pacmo3HaBaHUs 0Opa3oB"
cneuuanbHoro kypca "OcHoBbl MaTematudeckod uHpopmaruku". Kox mporpamMmel  Obul
npencraBien Ha sa3bike  CofeeScript, B KOTOpoHl peanu3yroTCs OCHOBHBIE KOMIIOHEHTBI
UCKYCCTBEHHON HEHpPOHHOI ceTu: HEHpOHBI, CHHANTUYECKUE COCTUHEHUs, (PYHKIMM aKTHBALUU
(TaHreHIMaJIbHbIE, CHTMOUIHH, CTYIIEHYaThle) U UX MPOU3BOIHBIE, METO/IbI pacueTa Beca CeTH U JIp.
OO6cyxaamiuch 0COOEHHOCTH NMPUMEHEHHs TeopeMbl KonMoroposa iist onpeeneHust apXUTeKTyphl
MHOTOCTIOMHBIX HEHPOHHBIX ceTei. B KkadecTBe mnpuMepoB OBLIM TPHUBEACHBI PEATH3AIUIO
JTU3BIOHKTUBHOTO JIOTMYECKOTO 3JIEMEHTA U MPUOIMKEHUS MMPOU3BOJIIBHOW (YHKLIUHU C TOMOIIBIO
TPEXCIONHON HeWpoHHOU ceTu. CoriacHO pe3ysbTaTaM MOJEITHPOBAHUS, ObUT CHENaH BBIBOJ O
IpPaHULAX MCIOJIb30BAaHUS ITOCTPOEHHBIX CETEH, B KOTOPBIX OHU COXPAHSIOT CBOIO aJEKBAaTHOCTb.
IIpennokeHpl OCHOBHBIE TEMBI OTACIBHBIX UCCIEOBAHUNM HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

KarueBbie ciaoBa: CoCalc, o0nayHble TEXHOJOTMH, MOACITHUPOBAHME HEHPOHHBIX CeTeld,
OCHOBBI MaT€MaTHYECKONH HHPOPMATUKH.
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Hinuyk O.II., Coxourox O.M.

Incruryt indopmaniiinux TexHoJsoriii i 3aco0iB HaBuyannsa HAIIH Ykpaiau, Kwuis,
Ykpaina

MMI3BHABAJIBHA  JISAJBHICTD VYYHIB B YMOBAX HU®POBOI'O
NEPETBOPEHHS HABYAJIBHOI'O CEPEJJOBHUIIIA

TexHoNOTiYHI 3MIHM B Haylli, €KOHOMIIl Ta CYCHUIBCTBI MHPHU3BOIATH 10 COIIaJbHUX,
MOJITHYHHUX Ta KYJIbTYPHUX 3MiH. 3MIHM B OCBIiTi, KpiM 1HIIIOr0, BUKJIMKAIOTh TEBHI MPOTUPIYYS:
MK IIOSIBOIO HOBITHIX TEXHOJIOTiHM, TEXHOJOriM Ta 3aco0iB HOBOI'O ITOKOJIHHS JjIi HaBYaHHS,
VIOpaBIiHHA Ta HAYKOBHX JOCII/DKEHb Ta TI3HBOI peakiii MEHEIKepiB OCBITH Ha BHOIp,
BIPOBADKEHHS Ta MONIUPEHHS 1HHOBAIlIN; M1 HEOOXIJIHICTIO PO3BUTKY CY4aCHOTO HABYAJIBHOTO
Cepe/IOBHINIAa Ta KOHCEPBATU3MY JIJIEpiB Ta TENAroridYHUX KaJpiB Yy TMepioa 1HHOBAIIHMX
MIEPETBOPEHbD.

Buxonsuun 3 KOMII'IOTEpHO-TEXHOJOTIYHOI TUIaTGOpPMU Cy4acHOi OCBITH, $Ka HaOyBae
0COONMMBOCTEM  BIAKPUTOCTI, BiIOyBaeThCs  TpaHcopmallis TpaauUiHHOTO  HABYAIBLHOTO
CepeIOBHUIIAa B CEPEJOBHINE KOMI'TOTEPHO-TIOCEPEIHHUIIBKOTO CIHijKyBaHHsA. lLle cepemoBuie
XapaKTepU3yeThCs BUKOPUCTAHHSM PO3MOJUICHUX OCBITHIX pecypciB Ta 1HGPACTPyKTyp s
MIITPUMKH OCBITHIX CIUJIBHOT Pi3HUX THITIB.

MU po3risiiaeMo Mi3HaBaJbHY aKTHUBHICTH SK €IEMEHT 3arallbHOr0 HaBYAJIbHOTO IIPOLECY,
SAKUN € IUIeCTIpIMOBaHUM, CHCTEMAaTU30BaHUM OpPraHi30BaHUM, KEPOBAaHMM 30BHIIIHBOIO a0o
1HAMBIAYaIbHOIO B3aEMOJIEI0 YUHIB 13 HABKOJHUIIHBOIO AIMCHICTIO, PE3yIbTaTOM YOTO € OBOJOIHHS
HAYKOBMMH 3HAaHHSIMH Ta METOJaMH POOOTH Ha piBHI BiITBOpeHHA ab0 TBOpYiCTh. Y mporeci
HABYaHHS MMi3HAHHS OTPUMYE 3p03yMisy (hopMy B OCOONMBIH 1 YHIKAJIbHIN IS JIFOIUHU OCBITHBO-
Mi3HaBaJbHIN QisIbHOCTI 400 HaBYaHHI.

EdexTuBHICTh HaBYAJIbHO-MI3HABAIBHOI JISUIBHOCTI YYHIB 30KpeMa BH3HAYA€THCS HOBOIO
MapajgurMo0 OcBITH 1HGopMaliiiHoro cycnuiberBa. IloBHMI 1HCTpyMeHTapil 3MiHEHO, IO
JI03BOJISI€ OIIIHIOBATH Ta KOHTPOJMIOBATH OCBITHIO Ta mi3HaBainbHY MisibHICTE. IKT Ta IKM
(GOopMyIOTH HOBI pIIIEHHS, SKI MOXYThb BIUIMBaTH HA OCHOBHI INPOLIECHM B OCBITHIH CHUCTEMI:
dbopmMyBaHHS Ta PO3BUTOK KOMIETEHIINA, OOJIK JOCATHEHb, OIIHIOBAHHS $IKOCTI HaBYaHHS,
CTBOpPEHHS MO3UTUBHOI MOTHBAIlIl Ta COPUSHHS 1HAUBIIyaIbHUM OCBITHIM Ta Mi3HABAIBHUM JISIM.
VY craTTi pO3MISHYTO pe3yibTaTH JIOCTIKEHHs MpobjieM oprasizauii OCBITHBOI Ta Mi3HABAJIBHOI
JISUTBHOCTI YYHIB Ta ()OpMYBaHHS iX KOMIIETEHTHOCTI B KOHTEKCTI TpaHc(opMamiiHUX 3MiH B
OCBITHBOMY TPOIIEC], 3yMOBJICHUX MPE3CHTAIIEI0 HOBUX TEXHOJIOTIH.

KuarouoBi cioBa: mi3HaBalbHA [iSJIBHICTH, HaBYAHHS, HaBUalbHE cepefoBuile, uppoBa
tpancdopmariis, kommerenii, [KT.

Olga Pinchuk, Oleksandra Sokolyuk

Vinnytsia State Pedagogical University named after M. Kotsubynsky, Vinnytsia,
Ukraine

COGNITIVE ACTIVITY OF STUDENTS UNDER CONDITIONS OF DIGITAL
TRANSFORMATION OF LEARNING ENVIRONMENT

Technological changes in science, economics and society lead to social, political and cultural
changes. Changes in education, among other things, cause some contradictions: between the
emergence of the latest technology, technology and the new generation of means for training,
management and scientific research and late response of education managers to the choice,
implementation and spread of innovation; between the need to develop a modern educational
environment and the conservatism of leaders and pedagogical staff in the period of innovation
transformations.

Based on the computer-technology platform of modern education, which acquires
characteristics of open, there is a transformation of traditional learning environment into the
environment of computer-mediate communication. This environment is characterized by use of
distributed educational resources and infrastructures to support educational communities of
different types.
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We consider cognitive activity as an element of the overall learning process, which is a
targeted, systematically organized, managed externally or students’ individual interaction with the
surrounding reality, the result of which is the mastery of scholarly knowledge and work methods at
the level of reproduction or creativity. In the process of learning, cognition gets clear form in a
special and unique to the person educational and cognitive activity, or learning.

The effectiveness of educational and cognitive activity of students in particular is determined
by the new paradigm of education of the information society. The entire toolkit is changed, that
allow evaluating and controlling educational and cognitive activity. ICT and ICN form new
solutions that can influence basic processes in the educational system: formation and development
of competencies, recording achievements, learning quality assessment, creating a positive
motivation and promoting individual educational and cognitive activities. The article deals with
research results of problems of organization of educational and cognitive students’ activity and
formation of their competencies in the context of transformational changes in the educational
process caused by presentation of new technologies.

Keywords: cognitive activity, learning, learning (academic) environment, digital
transformation, competencies, ICT.

IInauyxk O.I1., Cokoarok A.H.

NucTutyr MHpOpManuoHHBIX TexHogorunid M cpeacrs o0ydenus HAIIH VYkpaunsl,
Kues, Ykpanna

INO3HABATEJIBHAA  AEATEJIBHOCTb VYYAINIUXCA B  YCJIOBUSAX
[A®POBOI'O MNPEOBPA3OBAHUS YUEBHOM CPEbI

TexHosornueckue U3MEHEHHUs] B HayKe, SKOHOMUKE U OOIIECTBE MPUBOIAT K COLIMAIBbHBIM,
MOJINTUYECKUM U KYJIbTYPHBIM H3MEHEHUsIM. M3MmeHeHus B oOpa3oBaHHM, IIOMUMO IPOYETrO,
BBI3BIBAIOT  OIPENEICHHBIE IMPOTHUBOPEUMSA: MEXKAY MOSABICHUEM HOBEHIIMX TEXHOJIOTHH,
TEXHOJIOTUI U CPEICTB HOBOT'O MOKOJICHUS JUIsl 00y4€HHUs, YIIPABICHUS U HAyUYHbIX UCCIETOBaHUM U
MO3JHEH peaklMu MEHEKEpOB 00pa3oBaHUs Ha BBIOOp, BHEIPEHHE M PACIPOCTPAHEHHE
MHHOBAINI; MeX1y HEOOXO0AUMOCTBIO Pa3BUTHSI COBPEMEHHOIO y4eOHOT0 Cpe/ibl M KOHCEpBAaTU3Ma
JUJIEPOB U MEAArorHuecKux KaJpoB B IEPHO HMHHOBAIIMOHHBIX ITPeoOpa3oBaHU.

Hcxons w3 KOMIIBIOTEPHO-TEXHOJIOTMUECKOM IUIaT(GOpMBbl COBPEMEHHOTOo 00pa3oBaHUs,
KOTOpast mpuoOpeTaeT 0cOOEHHOCTEH OTKPBITOCTH, MPOUCXOIUT TpaHchopMalus TPaJAUIIHOHHOTO
y4eOHOTro Cpefibl B Cpeay KOMIBIOTEPHO-TIOCPEAHNYECKOT0 O0IIeHHs. DTO cpelia XapaKTepu3yeTcs
HCIIOJIb30BaHUEM paclpeieIeHHbIX 00pa30BaTeNbHBIX PECYPCOB U MHPPACTPYKTYP VISl MOJACPKKU
00pa30BaTeNbHbIX COOOIIECTB PA3INYHBIX TUIIOB.

MpI paccMaTpuBaeM MO3HABATENbHYIO0 aKTUBHOCTh KaK 3JIEMEHT O0IIero yueOHoOro mnpoiecca,
KOTOPBIN ABIISETCS I€JIEHANIPABIEHHBIM, CUCTEMATU3UPOBAHHBIM OPraHU30BaHHbBIM, YIPABIISIEMbIM
BHEUIHUM  WJIM  UHAMBHAYaJbHBIM  B3aUMOJICHCTBHMEM  y4YalllUXCi C  OKpyKarolen
JEMCTBUTEIBHOCTBIO, PE3YIBTATOM YErO SIBJISETCS OBJAJCHHUE HAYYHBIMU 3HAHUSMU M METOJaMU
paloThl HAa YpOBHE BOCIPOU3BEACHUS MM TBOpUECTBa. B mporecce o0ydeHns Mo3HaHUE MOTyqaeT
MOHATHYI0 (opMy B 0C000OM W YHHKalIbHOW Ui ueloBeKa oOpa3oBaTelbHO-TIO3HABATEIbHOM
NesITeIbHOCTH WM yueOe.

O¢pdexkTuBHOCTE  y4yeOHO-TTO3HABATENBHON  JEATENbHOCTH  YYalMXCS, B  YaCTHOCTH,
OTpeesieTCs] HOBOW TMapaaurMoil oOpa3oBaHUs HMH(POPMAIMOHHOTO obmiectBa. [lomHbIA
MHCTPYMEHTApUN H3MEHEH, YTO IO3BOJIIET OLEHUBATh M KOHTPOJIMPOBATH OOpPA30BATEIbHYIO U
no3HaBarenbHyto jaearenbHocTb. UKT u MKC dopMupyroT HOBbIE pelleHus, KOTOpbIE MOTYT
BJIUSTH HAa OCHOBHBIE TMpOIECCHl B 00pa3oBaTelbHOW cucTeMe: (OpMHpOBAaHHUE M pa3BUTUE
KOMIIETEHIMM, Yy4YeT JOCTH)KEHHUH, OLIEHKM KauecTBa OOyuYeHHUs, CO3/IaHHE€ MOJOKUTEIbHON
MOTHBAIUH U COJICHCTBUE MHIMBHUIYaJIbHBIM 00pa30BaTEIbHBIM M MMO3HABATEIBHBIM ACHCTBUSAM. B
CTaTh€ PACCMOTPEHBI PE3yNbTaThl HCCIEAOBAaHHUS NpoOJIeM OpraHu3aluud 0Opa3oBaTENbHON H
MO3HABATEIBHON JIEATEIbHOCTH ydYalluxcsi U (OpMHpOBaHHUS MX KOMIIETEHTHOCTH B KOHTEKCTE
TpaHc(hOpMAIIMOHHBIX U3MEHEHUH B 00pa30BaTENbHOM IPOLIECCE, OOYCIOBICHHBIX MpEe3eHTalUeH
HOBBIX TEXHOJIOTHI.

KitroueBble cjioBa: MO3HaBaTelIbHAS JEATEIBLHOCTh, 00ydeHHUe, ydueOHas cpema, mudpoBas
tparcdopmarus, komrereHmu, UKT.
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CuneBnu L. C.

MykauiBchbKHi AepkaBHUI yHiBepcuTeT, MyKkadeBo, YKpaiHa

CTBOPEHHSI TBOPUYUUX [POEKTIB 3ACOBAMU IKT JSK VYMOBA
E®EKTUBHOI'O ®OPMYBAHHSA KBA3IIPO®ECIMHOTO JOCBIAY
MAHWBYTHBOI'O IEJIATOI'A-MY3HUKAHTA

VY crarti po3mIsimaeTbes KBazimpodeciiiHa IisbHICTH Ta i1 BIDIMB Ha (opMyBaHHSA
npodeCciiHO-TIeIaroTiYHOl CIIPSIMOBAHOCTI MalOyTHIX (haxiBI[IB-My3UKaHTIB; OIKMCAHO MPAKTHKO-
OpIEHTOBHE TEOPETUYHE HABYAHHS CTYJCHTIB B Mpoueci (opMyBaHHs KBa3impogeciitHoro J0CBify.
BusHaueHo posib IHHOBAIIMHUX TEXHOJIOTIH, a caMe€ TIPOCKTYyBaHHA, Yy (opMyBaHHI
KBasinpodeciiitHoro nocBixy. PO3KpUTO CyTh, OCOOJHMBOCTI Ta BUMOTH JO MPOCKTHOI AiSUIBHOCTI.
[TpoananizoBaHO pi3HI BUAM TPOEKTIB CTYACHTIB-MY3HKAHTIB, CTPYKTYpYy Ta €TamH IiJrOTOBKU
TBOpYMX MpPOEKTiB. 3Ha4yHAa yBara BiIBOAWUTHCS aHanmizy Bukopuctanns IKT, 30kxpema
«MyJIbTUME[1a», Y poOOTI HaJ TBOPUMMH MPOEKTaMHU, 1110 cripusie GOpMyBaHHIO KBa3inpodeciiiHoro
JO0CBily, 1HQOpMAIifHOI KOMIIETEHTHOCTI, PO3BHBAE€ KOMII'IOTEPHY TIPaMOTHICTH CTYJIEHTIB.
HaiiOutb  mpuIaTHUM  MYJIBTUMEIIMHUM 3aCO000M, SIKHH J1a€ MOKJIMBOCTI IPEACTABIISATH
pe3yNbTaTH MPOEKTHOI AISUIBHOCTI MalOyTHHOTO (axiBISI-MY3UKaHTa, a TaKOX aKyMYyIIOBaTH,
penaryBatu Ta MOJaBaTH HaBYallbHI MaTepiaju, € MporpaMa CTBOPEHHS €JIEKTPOHHUX Mpe3eHTallii
Microsoft PowerPoint, mo Bxoauth a0 ckiany Microsoft Office. ¥ crarti BUKIaIeHO BiOMOCTI
moao0 e(peKTUBHOI poOOTH 3 MPOrpPaMor0, BH3HAYCHO CTPYKTYPY Mpe3eHTallii, mo 3ade3mneuye
30epexeHHsT IITICHOCTI iH(dopMarllii, eTanu Ta NPUHIMIK PO3pOOKH, MpaBHJIa BUKOPHUCTAHHS.
TeopeTrnuHo AOBEACHO, IO BUKOPHUCTAHHS MYJIBTHMEIIMHHUX MPE3CHTAIliil i TBOPYOi MPOEKTHOT
TiSUTBHOCTI CHIPHSIE TiABUIICHHIO aKTUBHOCTI CTYICHTIB Ta €(EKTUBHOCTI OCBITHBOTO IIPOLECY,
peali3ye MOTEHIIaJdl CaMOCTIHHOI MOIIYKOBO-AOCIITHUIIBKOT AiSTIBHOCTI Ta TBOPYOCTI MallOyTHIX
MeJaroriB-My3uKaHTiB, cripusie GopMyBaHHIO KBa3inpodeciiiHOro J0cBiqy MaitOyTHIX (axiBIIiB.

KuroueBble ciaoBa: iH(OpMaliiiHO-KOMYHIKAIIMHI TEXHOJOTrIi, KBa3impodeciiHui A0CBI,
METO]T TBOPYHX MPOEKTIB, eIeKTpOHHA mpe3eHTallis Microsoft PowerPoint, megaror-my3ukasT.

Inna Synevych

Mukachevo State University, Mukachevo, Ukraine

CREATION OF CREATIVE PROJECTS BY THE MEANS OF ICT AS THE
CONDITION OF EFFECTIVE FORMATION OF QUASI PROFESSIONAL EXPERIENCE
OF THE FUTURE MUSIC PEDAGOGUE

The article is considering a quasi-professional activity and its impact on the formation of
future specialist musicians’ professional and pedagogical orientation; is describing students’
practical-oriented theoretical training in the process of quasi-professional experience formation. The
role of innovation technology, i.e. designing in formation of quasi-professional experience is
defined. Essence, features, and requirements for the project activity are solved. Different student
musicians’ kinds of projects, structure and stages of creative projects’ preparation are analyzed.
Considerable attention is paid to the analysis of the use of ICT, in particular multimedia in work on
creative projects that favors formation of quasi-professional experience, information competence,
develops students’ computer literacy. Microsoft PowerPoint that is a part of Microsoft Office is the
most suitable multimedia tool that gives opportunities to present the results of the future specialist
musician’s project activity. The article deals with the information of an effective work with the
program, the structure of presentation which ensures the preservation of the information’s integrity,
stages and principles of development, rules of using are defined. It is theoretically proved that the
use of multimedia presentations and creative project activity promotes the increasing of students
activity and the effectiveness of the educational process, realizes the potential of independent
research and research activity and the future teachers’-musician creativity, promotes formation of
quasi-professional experience of future specialists.

Keywords: information and communication technologies, quasi-professional experience,
method f creative projects, Microsoft PowerPoint electronic presentation, teacher-musician.
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Cunenu U.C.

Myka4deBCKHil rocy1apcTBeHHbI yHUBepcuTeT, MykaueBo, YKpanHa

CO3JAHME TBOPYECKUX ITPOEKTOB CPEJACTBAMMU UKT KAK YCJIOBHUE
IOO®EKTUBHOI'O ®OPMUPOBAHUA KBASUIIPO®PECCHUOHAJIBHOI'O OIIBITA
BYAYHIEI'O IEJAT'OI'A-MY3bIKAHTA

B cratpe paccmaTpuBaercs KBazunpodecCHoHaIbHAs JEATEIbHOCTh U €€ BIUSHUE Ha
¢dbopmupoBaHre TPOPEeCCHOHATHHO-TIENArOTUYECKON HAINPAaBICHHOCTH OYAYIIMX CIEHUAINCTOB-
MY3BIKAHTOB; OIHUCAHO MPAKTUKO-OPHUEHTUPOBAHHOE TEOPETHUECKOe OOy4YeHUE CTYACHTOB B
nporecce GOpMHPOBAaHUS KBa3UIIPO(hecCHoHaNbHOTO ombITa. OmnpeneneHa pojb HMHHOBAIIMOHHBIX
TEXHOJIOTUI, a UMEHHO MPOEKTUPOBaHUS, B (OPMUPOBAHUU KBA3UIPO(ECCHOHAIBLHOTO OIIbITA.
PackpbiTa cyTh, OCOOCHHOCTH M TpeOOBaHMA K NPOCKTHOH nesTenbHOCTH. [IpoaHanmm3upoBaHbI
pa3InyHbIE BUJIBI IPOEKTOB CTYACHTOB-MY3bIKAHTOB, CTPYKTYpPY M 3Tallbl IOATOTOBKH TBOPYECKUX
IIPOEKTOB. 3HAUUTEIbHOE BHUMAHUE OTBOAMUTCS aHanu3y wucnoib3zoBanuss WKT, B wacTHOCTH
«MyJIbTHUMEIUA», B paboTe HaJ TBOPYECKHUMH MPOEKTaMHU, CIIOCOOCTBYET (HOPMUPOBAHUIO
KBa3UIpo(hecCHOHAIBHOTO ONbITA, MHPOPMALIMOHHON KOMIIETEHTHOCTH, Pa3BUBAET KOMIIbIOTEPHYIO
IrPaMOTHOCTh CTyJAeHTOB. Haubonee mnoaXoadmuM MYyIbTUMEAUMHBIM CPEJICTBOM, KOTOPBIH
MO3BOJISIET NPEACTABIATh PE3YJbTaThl IPOEKTHOM JEATEIbHOCTH OyIyllero crenuanucra-
My3BIKaHTa, a TAKXKEe aKKyMyJIHUPOBaTh, PEAAKTHPOBATh U MOJaBaTh yueOHbIC MAaTEPUAIb, ABIISETCS
mporpaMMa CO3JIaHusl 3JEKTPOHHBIX mpe3eHTaruii Microsoft PowerPoint, BXopsmias B cocTaB
Microsoft Office. B crartbe uznokensl cBeneHus Mo 3PQGEKTUBHOI pabOTHI C MPOTrpamMMoOu,
oTpeJieNieHa CTPYKTypa Mpe3eHTallH, OO0eCHeunBaeT COXPAHEHHE LEIOCTHOCTH WH(POpPMAINH,
STambl M TMPUHIOUIBL Pa3pabOTKH, MpaBUiIa HCIOJB30BaHUA. TeopeTHuecKd JOKa3aHO, 4YTO
HCIIOJIb30BAHUE MYJBTHUMEIUMHBIX IPE3CHTAlMd M TBOPYECKOW IIPOEKTHOM JEeATEIbHOCTH
CIOCOOCTBYET TOBBIIEHUIO AaKTMBHOCTH CTYIEHTOB U 3(PQPEKTUBHOCTH 00pa30oBaTEIbHOTO
Ipolrecca, peain3yeT MOTEHIMAI CAMOCTOATEIBHON ITOMCKOBO-UCCIIEN0BATEIBCKON IEATEIbHOCTH U

TBOpYECTBA Oyayumx IIE€JarOroB-My3bIKaHTOB, CHOCOOCTBYET (hopMHPOBaHHUIO
KBa3UNpPO(eCCHOHAIBHOTO OMbITa OYAYIINX CIEIHATUCTOB.
Kirouesbie cjaoBa: MH(OPMALIMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHUH,

KBa3UNPO(ECCUOHANBHBIA OIBIT, METOJ| TBOPYECKHUX MPOEKTOB, 3JEKTPOHHAS IPE3CHTAIUSA
Microsoft PowerPoint, megaror-my3pikaHT.

Xammi 3. @., laxap M. A., llapud A.

PMAS-Arid Agriculture University Rawalpindi, Papainuuan, ITakucran

POJIb THO®OPMAIIMHO-KOMYHIKAIIIHHUX TEXHO.JIOT'TA Yy
MOTHUBYBAHHI CTYAEHTIB CTAPIHIUX KYPCIB 10 HABUAHHSA Y JEP)KABHUX
YHIBEPCUTETAX MICTA PABAJIIITH/AI

[IpoTsirom ocTaHHIX JEKUIBKOX POKIB iH(OpMalliifHi Ta KOMYHIKaliiHI TEXHOJ]OTrii cTaiu
MTOCTIHHO BUKOPHUCTOBYBATHUCS B OCBIT1, OCOOJIMBO B IIKOJIAX, KOJIEPKAX Ta yHIBepcUTeTax. B emoxy
rro6anizaiii TeXHOJIOTis BIUTMBAE MPAKTUYHO Ha BCI ACTIEKTH KHUTTS. METO0 JaHOTO JOCIIIKEHHS
€ BUBYEHHS poJji iHpopMmaniiiHo-koMyHikaniiiaux Texnonoriii (IKT) y mortusanil cryaenTtax
yHiBepcuTeTy. OCHOBHUMHM 3aBJIaHHSAMH JIOCTIKEHHS OYy/iIM OIliHKa MOTHBAIIHUX 0COOIMBOCTEH
iHpopMaLlIHHUX Ta KOMYHIKAlIWHUX TEXHOJOrH, chnpuiiMaHuX cTylneHTamu. HesanexHoro
3MiHHOMO ociimkeHHs Oynu IKT, a 3anexHoro 3MiHHOIO - MOTHBALis CTYAeHTIB. [y 300py naHuX
B JIOCJI/DKEHHI Oyiia BUKOpPUCTaHa aHKeTa. THIT JOCIIKEHHS — OTJIAI0BE OMUCOBE JOCIIHKEHHSI.
O6csar BuOipku B 340 cryneHtiB OakanaBpiB OyB OOpaHMi 3a JOMOMOIOIO MPOCTOI BHIAJAKOBOT
BHOIpKH. 3HAYCHHS OIMHUCOBHUX CTAaTHUCTHK, CTaHJAPTHE BIIXWJICHHS, 4acTOTa 1 BIICOTOK OyiH
BUKOPUCTaHI B JOCHIJUKeHHI. [ CTaTUCTHMYHOrO aHamizy JaHuX 3a jgonomoror SPSS Oymo
BUKOPUCTaHO KBAJIpAaTHUH KpUTEpidl U1 CTATUCTUYHOI CTAaTUCTUKH. Pe3ynbTaTu AOCHiKEeHHS
noka3ytoTs, o IKT BruMBae Ha MOTHBaLiIO CTYACHTIB Ta MOKpAIy€e IXHE HaBYaHHSA; 30epeKeHHS
3HaHb Ta po3yMiHHA. IKT Moxe BUpIIUTH pOoOJIeMH CTYACHTIB Ta MOTUBYBATH iX.

Knrouosi cioa: IKT, MmoTuBaitist, MotuBaiiitai ocoommsocTi IKT.
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Zarga Farooq Hashmi, Dr. Muhammad Arshad Dahar, Azhar Sharif

Rawalpindi Chamber of Commerce and Industry, Rawalpindi, Pakistan

ROLE OF INFORMATION AND COMMUNICATION TECHNOLOGY IN
MOTIVATING UNIVERSITY UNDERGRADUATE STUDENTS TOWARDS A
LEARNING TASK IN PUBLIC SECTOR UNIVERSITIES OF RAWALPINDI CITY

Over the past few years, information and communication technology has become constantly
used in the education especially in the schools, colleges and universities. At the age of globalization
technology has its impact upon almost all aspects of life. The purpose of this paper is to explore
the role of information and communication technology (ICT) in the motivating University students.
The main objectives of the study were to assess motivational features of information and
communication technologies as perceived by students. The independent variable of the study was
ICT and dependent variable was student’s motivation. Questionnaire was used in the study to
collect data. The type of research was survey descriptive research. The sample size of 340
undergraduate students was selected through simple random sampling. Descriptive statistics mean,
standard deviation, frequency and percentage were used in the study. Inferential statistics i.e., chi
square test was employed for statistical analysis of the data through SPSS. The findings of the
study show that ICT effects students’ motivation and improves their learning; knowledge retention
and understanding. ICT can solve the problems of the students and motivates students.

Keywords: ICT, Motivation, Motivational features of ICT.
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POJIb HWH®OPMAIIMOHHO-KOMMYHHMKAIIMOHHBLIX TEXHOJOTUH B
MOTHUBHPOBKE CTYIEHTOB CTAPHIUX KYPCOB K OBYYEHHMIO B
IFOCYIAAPCTBEHHbBIX YHUBEPCUTETAX I'OPOJA PABAJIIIMHAN

B TeueHume mnocneAHMX HECKONBKUX JIeT HWH(OPMALMOHHBIE W KOMMYHHKAI[MOHHBIE
TEXHOJIOTUH CTaJIM MOCTOSHHO MCIOJIb30BaThCsl B 00pa30BaHUM, OCOOCHHO B IIKOJaX, KOJUIEDKAX U
yHHUBepcUuTeTax. B anmoxy rimo0ann3anuy TEXHOIOTHS BIUSET IPAKTUYECKH Ha BCE aCHEKThI )KU3HH.
Ilenbt0 JAHHOTO HCCIIEAOBAHUS SBISETCS M3yYEHHUE POJM WH(POPMAIMOHHO-KOMMYHHMKAIIMOHHBIX
texHonoruil (MKT) B MoTuBanuu ctyaeHTaM yHuepcutera. OCHOBHBIMU 3a/ladaMM MCCII€OBAHUS
ObUIM OIIEHKa MOTHBAIIMOHHBIX OCOOEHHOCTEH WH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI, BOCHPUHHMAEMbIX CTyJeHTamMHM. He3zaBucHMON mnepeMeHHOM uccienoBaHUs Obun
UKT, a 3aBucHMOil mepeMeHHOW - MOTHUBAlMs CTyAEHTOB. [[ns cOopa MaHHBIX B HCCIIEOBAHHUU
ObLIa UCNOJIb30BaHa aHKETa. THI HCCIIe0BaHUSI—CMOTPOBOE onucareabHoe ucciaeaopanue. O0bem
BbIOOpKH B 340 cTyneHTOB OakanaBpoB ObLT M30paH C MOMOIIBIO MPOCTOM CIyyailHON BBIOOPKH.
3HaueHue ONHCATEIbHBIX CTAaTHCTUK, CTAaHJApPTHOE OTKJIOHEHHE, YacToTa W TMPOLEHT ObUIH
MCMOJIb30BaHbl B UCCIENOBAaHUU. J{JIs1 CTATUCTHYECKOTO aHAJIM3a JAHHBIX ¢ momoisio SPSS 66110
WCIIOIb30BAHO  KBAJAPATHBIA  KPUTEPUM I CTATUCTHYECKOW  CTAaTHUCTHKU. Pe3ynbTaTsl
uccienoBanus MnokassiBaor, 4yro MKT Binser Ha MOTHBAIMIO CTYACHTOB M YIYYILAeT HX
oOyueHusi; coxpaHeHue 3HaHud W noHuManus. MKT Mmoxker pemuTh npoOieMbl CTYJIEHTOB M
MOTUBHUPOBATH UX.

KuarwueBsle ciioBa: UKT, motuBanus, motuBarmonHbie ocooerHoctu MKT.
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