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The article is devoted to the issue of the organization of independent educational activity of
future engineer-programmers while studies at universities. The organization of students'
independent activity is an effective mean of improving the quality of the professional training of
future engineers-programmers at higher education institutions. Such activity foresees handling of
the complex creative tasks, connected with the real practice of programmers’ work at the
enterprises. It is aimed at forming professional competences in students, readiness for further self-
improvement, ability of making decisions and accepting the responsibility for their consequences,
identifying of mistakes, finding the ways of their fixing and minimizing negative consequences,
reacting adequately to professional problems. The teachers face the task of choosing the directions,
means and content of independent work in such a way that it would be effective and would
encourage students for professional activity.

In the article, such methods of organization of independent work for students are analyzed:
execution of diploma projects, scientific-research activity, participation in professional olympiads
and contests, going through industrial practices. The description of the stages of execution of the
diploma projects and the content of the teacher’s and students’ activity on each of them is provided.
Special attention is paid to teamwork on the project and the usage of information technology for
organization of such interaction. The effects of usage of students' independent work is characterized
during industrial practices, participation in olympiads and contests, conducting research work.

Keywords: higher professional education; engineer-programmer; diploma project;
industrial practice; professional olympiads; independent educational activity.

1. Introduction.

The definition of an issue in general view and its connection with important practical
tasks. The providing with high-quality training of the specialists for the field of information
technologies is the major task of higher education institutions that train future engineers-
programmers. The authors of numerous researches about the issues of modern IT education, in
particular [1] and [2], emphasize this and offer various ways of fulfilling this task.

In this regard, we consider the organization of effective independent educational work of
students to be the extremely important direction of the teachers’ activity throughout the whole term
of studies at the university. To our opinion, the very creative research work facilitates the formation
of students’ professional competences, the ability of their usage in the conditions of the real IT
industry, as well as readiness for further self-improvement and development. During such activity,
the student faces the necessity of making his own, substantiated and responsible decisions which are
going to influence the further process of work, as he is not supervised by a teacher permanently, is
not controlled by him.

The mistakes, which are an integral part of this process, are also independent. Thus, the
student learns not only how to apply the received knowledge, but also to make decisions and to
accept the responsibility for their consequences, to identify mistakes, to find ways of their fixing
and minimization of the negative consequences, to react adequately to professional problems.

Therefore, during the independent activity, the practical experience necessary for further
professional activity is formed.
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The analysis of the researches and publications in which the solution to this issue was
initiated. The issues of effective organization of independent educational activity of students are
covered in the works of many researchers, namely: in the field of professional training of specialists
(Asherov A. T., Zyazyun I. A, Savchenko O. Ya., Sysoeva S. O., Shkil M. I. and others); in the
field of informatics and methodology of informatics (Bykov V. Yu., Velikhov Ye. P., Glushkov V.
M, Gurzhiy A. M, Ershov A. P., Zhaldak M. 1., Lvov M. S., Monakhov V. M., Polat E. S., Ramskuy
Yu. S., Tseitlin G. E., and others); in the field of methods of teaching of informatics (Apatova N. V,
Bilousova L. I., Verlan A. F., Kasatkin V. N., Klochko V. I., Lapchik M. P., Makarova N. V.,
Morse N. V., Rakov S. A., Spivakovskuy O.V., Trius Yu. V., and others); in the field of actual
issues of computer engineering and training of engineer-programmers (Dening P., Knut D.,
Morozova T. Yu., Osadchuy V. V., Papper S., Seidametova Z. S., and others).

The formulating of the goals of the article (definition of the task). The aim of the article is
to determine the main directions of organization of independent educational activity of future
engineer-programmers during their studies at universities. For this, such directions of work will be
covered: execution of diploma projects, scientific-research activity, participation in professional
olympiads and contests, going through industrial practices.

2. The results of the research

2.1. The independent educational work of future engineer-programmers in the process of
execution of diploma projects.

The diploma projects of future engineer-programmers are often executed as program projects,
meaning, the result of work is the research on the specific issue and the prototype of software
product. The execution of the diploma project has the significant limitation: shortage of time (less
than 10 months). For the large projects, this issue is settled by the creation of the project team -
several students are working on different aspects of the issue, creating one product in result. Such
execution will demand both additional attention of the scientific supervisor (teacher) and high
responsibility from students.

During the execution of the work, students should get maximally close to the real project
process, so the project should foresee the necessity of usage of modern technologies, integration of
data or services with side developments, design of architecture, organization of interaction between
team members, etc.

We identified and characterized the main stages of work on the diploma project, namely [3, p.
91-93]:

1. The choice of the theme of the work. The theme of the diploma project should meet such
criteria: actuality; the theoretical or practical significance; the personal interest of students. The
themes of works should be coordinated according to the level of complexity and independence.

2. The development of the project concept. At this stage, it is necessary to thoroughly analyze
the needs of users for the satisfaction of which the software product is created. Besides, the
comparative analysis of existing systems should be carried on with the aim of determination of the
parameters of the program that will maximally fully satisfy the requirements and expectations of the
targ

3. The organization of work in the group. At this stage, it is necessary to identify the means
and approaches that will be used further on in the process of project development, in particular: for
the distribution of project tasks and responsibility; for control of the readiness of separate modules
and their integration; for organization of common work on the project; for adjusting of co-operation
and communication between project participants. Besides, the roles of the individual team members
should be defined: leader, tester, designer, interfaces designer, etc.

For the control of the process of the project development can be used free systems, in
particular:
for monitoring and discussing of tasks - Redmine;
for organization of chats and making common calls - Skype;
for storing of codes with the opportunity of shared access - Git based on Bitbucket;
for conducting of design documentation - Wiki;
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e for tracking of project errors - Bugzilla.

4. The choice of development methodology. It is reasonable to execute the diploma project on
the basis of Agile methodology, creating iterations at the 1st-2nd week, depending on the
complexity of the tasks. This approach allows to overcome the main disadvantage of the generally
accepted waterfall model - the lack of time for testing of the developed program, fixing of mistakes
and creation of a version suitable for implementation.

5. The work on the product interface.

6. The work on the design of the software product.

7. The choice of the development technologies. The aim of this stage is to choose
technologies which allow to fulfill the task of maximum quality. In the process of choosing, it is
appropriate to pay the main attention to the technologies and tools that are freely available.

8. The work on the quality of the software product. The quality control should be carried on
throughout all the software development process. With this aim, it is reasonable to use UnitTests.
Besides, it is advisable to draw an experienced programmer to revision of the code.

9. The completion of the project. The completion of the diploma project is the submission of
the finished software product and reporting documentation for the presentation.

10. The transfer of the project. The fulfillment of some tasks, which is brought in the diploma
design, needs more time than the usual term expected by the curriculum. In such cases, it is
reasonable to organize the continuation of work on the project next year with another performers’
staff. In connection with this, the problem of transfer of software code and documentation arises.
For its settling, information about the project should be preserved using the version control systems,
Vicky, etc.

11. The support and continuation of the project. If the project continues and the data transfer
is carried out qualitatively, then at the beginning of the project, the participants should study the
existing documentation and code. After that the project can be executed according to the usual
scenario.

Since the real industrial software development requires the ability of work in a team now, it is
necessary to form the experience of the collective work on projects among future engineer-
programmers, in particular under the conditions of work on a diploma project. We believe that it is
worth for students to understand that software development is more than just typing the program
code. It is suggested to use additional tools for this: task and time management systems, bug
trackers, project management systems, version control systems, professional development
environments, etc.

Let’s describe in what way it is possible to use such software means for organization of work
on the diploma project.

With the help of Redmine [4] you can monitor the tasks and their discussion. It is a free server
web application for managing of projects and tracking of errors. The system includes calendar
scheduler, Gantt Chart for visual presentation of project progress and terms of fulfillment, there is
an opportunity to use Wiki and forums for each project. The system provides such possibilities:
running a few projects; usage of flexible system of access with the use of roles and error tracking;
conducting of project news, documents and file management; realization of notifications about the
changes via RSS feeds and e-mail; assessment of time spending; adjustment of your own fields for
tasks, time spending, projects and users; integration with version control systems (SVN, CVS, Git,
Mercurial, Bazaar and Darcs); creation of notes about errors based on received emails; availability
of multilingual interface (including Ukrainian language); support of database management system
MySQL, PostgreSQL, SQL.ite.

For the beginning of work with the system Redmine, the students should create the project.
This can be done by the user of the system with administrator’s rights. Then the students should be
added as users. It is necessary to add several registered users to the project and activate them. After
activation, the teacher can assign them one or more roles. By default, such roles exist: manager,
developer, report generator. These roles influence what each user can do in the frames of each
project. It should be noted that the role assignment influences the permission in two different plans:
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1) the role will influence the solution of all aspects of the project, for example, the role of
"manager"” allows the user to create new projects, manage the forum, wiki, repository, etc. mainly
within the project frame; 2) the role influences the sequence of actions on the task (new - in process
- resolved - closed - denial), for example, the difference between the manager and the developer is
that the Manager is allowed to put the status "Reject” on the task, but the Developer is not allowed.

The next step of the work of students with the Redmine system is the creation of tasks. This
can be done by a teacher (administrator) or by a student, who is assigned to the role of the manager.
It is advisable to draw the attention of future engineer-programmers to the correct filling of the task
fields: the type of the task, the title, the description, the priority, the customer, the aim, the deadline
of the task fulfilling, estimating time of the task.

Such types of tasks are available in the system:

- Bug - error in the product functioning, false product behavior; is assigned to developer or
tester;

- Feature - new improvement, functional, new logics of product functioning;

- Task - the technical task assigned to the immediate executor;

- Research - the task of studying of the possibilities of realization of a new functional;

- Request — the informational request from the project participants;

- Idea — the description of the new idea, is assigned to the manager, supervision;

- Discussion — the discussion within the project is also the type of tasks for internal, non-
project tasks.

The title of the task is a short, unique description necessary for a quick search of the task in
the system. In the "Task Description” (description) field, the task is described in detail: how it
should be done, how the completed task should look like, and so on. The specification of the
priority of the task shows its importance compared to other tasks in the current project, which
influences the order of execution: the higher the priority, the faster this task will go into
development. In the field "Customer" is pointed out the one who is interested in the completion of
this task and ordered its execution. He will check the result of the work and evaluate its
performance later. "Goal" is the final goal which the completed task should solve. In the field
"Deadline” the task manager indicates the date of its delivery to the customer. "Estimated time" -
the estimated time of the task completion (is filled in by the executor or a team of executors in the
"perfect hours", meaning, how much time any task takes compared with others).

The process of students' work on tasks happens in this way. Initially, the task has the status
"New" and is assigned to the developer, who at the beginning of the work transfers it into "In
Process" status, and then to the status "Resolved". The manager checks the received decision and
transfers it to the state "Closed" or back into one of the previous states. If the record will not be
resolved for any reason - the task receives a status from the manager "Declined".

Redmine provides an opportunity for the teacher to see the brief summary of tasks which
displays the statistics about closed, open, and all tasks in different blocks according to trackers,
priorities, users to whom the tasks are assigned, the authors of tasks, versions, categories (Fig. 1).

Issues MNew issue Ganit Calendar MNews Documents Wiki Files Settings

All Assigned tasks

» Filters

> Options

" Apply §B Clear
# TRACKER STATUS PRICRITY SUBJECT
382 Bug Assigned Urgent Add confirmation on delete notes
119 Dewvelopmemnt Assigned MNormal Create console to send emails to users
081 Development Assigned Mormal Make site respaonsive
1838 Feature Assigned Lowe Search in notes by key words

3380 Bug Assigned Lowe Button "Print” prints page 3 times

Fig. 1. The summary according to the students’ tasks in Redmine
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The usage of the Gantt chart in Redmine allows to display the tasks that have the date of the
start and the date of the completion or are connected with the version with a date [5] (Fig 2).

Fig. 2. The usage of the Gantt chart in Redmine

As pointed out in [6] and [7], the usage of Git and GitHub helps not only to track changes in
versions, but also with the help of practice-oriented methods to show students the methods of
organization and collaboration on the projects. Github [8] is positioned as a web hosting service for
projects with usage of the Git version control system as well as the social network for developers.
The users can create an unlimited number of repositories for each of which Wiki is provided, the
system of tracking usage, there is the possibility to held the review of the code and cooperate on the
project, etc.

The teacher, leading several diploma projects of future engineer-programmers, is capable to
organize the process of the development in such a way to use maximally these online services. This
is reasonable because they provide such opportunities for the teacher and students: to publish tasks
and assessments; to review students’ listings (program codes), to control the time of their placement
and authorship; to set the dead-line, meaning, to prohibit from the definite moment registering of
works; to create comments not only to the whole project, but also to separate lines of the program;
to point out the drawbacks in the work and place instructions for the tasks completion; to use your
own and common repositories at any moment; to receive messages about the work check and the
comments of the teacher automatically.

The important feature of Git is that you can work on a local computer with the periodic update
of the repository (synchronization) on GitHub. The basic element of the Git-repository is the
commit (commit) - the user-registered state of the repository. It is possible to return to any of the
commits and see changes and additions in comparison with other commits. This allows the teacher
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to point out the drawbacks and errors directly in the program text. Using GitHub, it is easy to find
changes in the code, inserted for fixing of previous errors. This allows not to look through each
student’s data-review once again, but see only those parts that have been changed (Fig. 3).

394 394 $getOriginalResult = $s3Storage-»>getFile($sourceFile, $tmpName);

395 395 } catch (\Exception $ex) {

396 396 $dblogs->log( 'imageProcessing', 'Error while resizing image. Could not get file from s3 storage');
397 [+ @unlink($tmpName);

397 398 return false;

398 399 T

399 400 if ($createFolder && $getOriginalResult) {

426 427 unlink($tmpName);

427 428 return §result;

428 429 }

429 = unlink($tmpName);
430 |+ @unlink($tmpName) ;

430 431 return false;
431 432 1
432 433

Fig. 3. The presentation of the changes in the program code GitHub

The methods of work with Git requires from the teacher such actions: to clearly formulate the
task; to put this task to the developer (student); to check student's understanding of the task; to
check periodically the result of the task completion in the course of the student's work over it; to
return the unsatisfactory result to the student for correction; to note the satisfactory result; to carry
out the final check of the software product developed by the student (students); in case of execution,
to close the task as completed, otherwise send it for correction.

The functions of the student: to receive from the teacher the task; to proceed to its execution;
to present the result in the system; if the task is returned for correction - to elaborate it and send it
again in the system.

For the management of tasks Redmine is used, where the documentation on the project is
conducted, both about the progress of the software tool development and for the user of the
developed software tool that another student can fulfill.

The algorithm of work with Git and the general picture of what is happening in the process of
the students’ and teacher’s work over the project.

The work according to this algorithm is conducted in this way:

1) the teacher sets the task for the student (the developer);

2) the student is working on the actual branch of the project and makes it a local branch;

3) the student solves the task in this branch;

4) the student sends the branch with the completed task into the working repository;

5) the teacher takes this branch from the working repository and checks it;
6) if the task is fulfilled correctly, the teacher combines this branch with the actual branch of
the project in the main repository or allows the student to do this.

In this way, the future engineer-programmers learn to work with such technologies which
they can use in future professional activity.

As pointed out in [9], due to the problematic features of the modern educational process, such
as the use of the outdated model of Waterfall (the sequential method of software development,
called so because of the diagram similar to the waterfall [10, p. 58]) in the development of
programs, the limitation of academic programs in time, bureaucratic processes in changes with an
average cycle of 3-4 years, insufficient attention to the needs of the modern labor market and too
large fragmentation and differentiation of education, it is necessary to apply progressive approaches
and to organize the process of project management by means of the introduction of modern forms
and methods of training.

Agile methodology, in contrast to the Waterfall model, allows, on account of an interactive
analysis of requirements to start a project execution quickly without spending of resources on
planning and collecting of requirements; on account of short iterations and constant feedback to get
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the product that maximally meets the requirements; on account of the maximal aiming of the team
on the result and simplification of the formal side of the process development management to obtain
the result in a short time; on account of usage of certain engineering practices to receive the result
of satisfactory quality [11, p. 347-348].

The special feature of this model lies down in fixation of the successive processes of the
software product development. The model of the factory is laid down in its foundation, where the
product goes through stages from the plan to the production, then it is passed on to the customer in
the form of the final good, where the replacement is not expected, though another similar product
can be given [10, p. 58].

The basic principles of usage of Agile in the studies are the following [12]:

1) the satisfaction of needs: the main priority of the system of education should be meeting of
the students’ needs by the way of providing meaningful education;

2) the dynamic adaptation: willingness to requirements changes even during the educational
process in favor of students;

3) the decomposition of the educational process: the division of the curriculum into smaller
logical blocks with the duration of a few days to several weeks;

4) the common work on the general goal: the representatives’ work of the educational
system, the families of students and the students themselves as one team;

5) the providing of the necessary conditions: the creation of projects based on motivated
people, providing them with conditions and support their needs, confidence in the independent
fulfillment of the task;

6) the live communication: the most effective method of information transfer in the team is
the live communication between its members;

7) the meaningfulness: the main measurement of progress is the meaningfulness of education;

8) the duration: the teachers and students should have a possibility of maintaining of the
steady pace of education long enough to ensure the sustainable development;

9) the self-organization: the best ideas and initiatives arise in teams that can organize their
cooperation independently.

Consequently, the offered approach to the execution of diploma projects helps students to
acquire and strengthen key IT competencies. As the content of the diploma project is maximally
close to the real tasks, students get the opportunity to go through all the typical stages of
development of the commercial product. We note that students who have fulfilled the projects
actively at university, later take the key positions in IT companies. At the same time, the
organization of the project activity, in particular diploma design, has a number of drawbacks:
quality, development processes, documentation, publication, optimization, texts, etc. are often left
without attention. The processes in teams of students are often built chaotically too.

2.2. The organization of independent scientific-research activity of students

It should be noted that in the work on the diploma project it is necessary not to leave without
attention the formation of the research skills of the future engineer programmers. The studying
within the frame of the discipline "Introduction to the specialty of the programmer” the basics of
scientific activity and strengthening the skills of work on research during the study of the discipline
"Fundamentals of scientific activity in the field of computer science” (7th semester) allows to
prepare students for this activity. In the result, the future engineers-programmers form research
skills, namely: to analyze information, to work with primary sources; to determine the issue and
formulate hypotheses for its solution; to generalize, systematize and draw conclusions; to choose
the optimal algorithm for completion of the task; to define subtasks in the global task; to compose
the necessary informational product from available ready standard blocks; to determine the quality
of the software product; to present the data in different ways, to choose among them the most
adequate way of presentation of the research results.

The involvement of the future engineer-programmers to the scientific-research activity in the
process of their professional training helps for extension, generalization, systematization of their

61



ISSN 1998-6939. Information Technologies in Education. 2017. Ne 2 (31)

knowledge, development of the scientific and practical competences of students, formation and
development the scientific potential of the department, preparation of competitive graduates who
are capable to become the full-fledged scientific and labor potential of the country.

We consider the popularization of the scientific-research activity of the future engineer-
programmers to be important, which is reasonable to accomplish the stimulation of students by such
means, as rewarding diplomas of honor, diplomas or monetary prizes for the most significant
scientific achievements. Besides, no less important factors exist that can motivate students to
participate in the scientific-research activity, namely: the possibility of improving their
qualifications; the acquiring of practically useful knowledge and skills; the connection with future
employment; the expanding of the access to computer technics, equipment and means of
communications; the addition of the project to your personal portfolio.

The participation of the future engineer-programmers in the scientific-research activity allows
to develop the competencies necessary for the completion of the applied tasks in the future
professional activity. For this it is reasonable:

1. To set goals clearly.

In the process of the scientific-research activity, the student can determine the theme and the
task of research both independently and with the help of an experienced teacher.

2. To identify the method of the goals achievement.

The work with sources and literature, communication with like-minded people and fellow-
workers of the department helps the student to choose the successful approach to solving of the
issue, to find the necessary tools and technology for realization.

3. To monitor and manage the realization.

Being the 4th year student, the young researcher takes over the experience of the teacher who
gives him the tasks and controls the quality of the performed work.

4. To analyze the threats and counteract them.

By fulfilling of the task, the student gets acquainted with the typical risks of IT projects and
the methods of reacting to them. The experience of the tasks fulfilling is accumulated, the
knowledge base about the risks is formed, the basic experience of risk management is acquired.

5. To create a team.

While solving the modern issues in the field of computer science individual work is
practically impossible to be enough. By conducting of the research in the laboratory, the student
learns to work and cooperate in the consolidated team whose members are united with the common
deal. Participating in the development, the student can try himself in different roles (developer,
designer, test manager, manager), which is going to give him the opportunity to adapt quickly to
executing of the complex practical tasks in the future professional activity.

Thus, the participation in the scientific-research activity, besides the development of
scientific and research abilities, helps to train the specialist, ready for the applied issues execution
with usage of the modern means and approaches to the software development.

2.3. The formation of professional qualities of the future engineer-programmers in the
process of participation in professional olympiads and contests.

The olympiads on informatics and programming are one of the important directions of work
with gifted youth, the effective means of stimulating their interest to computer modeling and the
development of algorithmic thinking as versatile cognitive tools in students. The olympiads are
called to form and develop the collaborative skills and teamwork; the ability to perform the standard
and non-standard tasks of the professional activity; the ability to use the methods of functional,
logical, object-oriented and visual programming, as well as various tools for programs
development; the readiness for the logical design; the ability for self-organization and self-
education.

The fulfillment of the olympiad tasks foresees the effective use of the skills acquired in the
process of the professional training, in particular, such as: execution of decomposition (splitting of
the task into smaller subtasks); optimization (the search of the best structures and objects for the

62



ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2017. Ne 2 (31)

realization of the fast and more reliable algorithm of performance); visualization of the solution
(usage of the software products for the graphical display of algorithms); work in a team (generation
of common ideas with the following division of functions and completed tasks).

During the olympiads, the students can try themselves in different roles (programmer,
algorithmic, mathematician); get acquainted with real projects (including puzzles) and clear criteria
of evaluation of the results. It is valuable that the participants of the olympiad can express their
thoughts and offer the realizations for the set tasks. Thus, in the process of participation in the
olympiad, students not only improve the special skills and abilities, but also develop the important
social qualities: communicative skills, ability to cooperate and design their activity. The results of
the olympiad can be valuable educational material that can be immediately used in the educational
process.

As Krajvanova V. A. and Kryuchkova Ye. N. [13] properly point out, the usage of olympiad
approaches in the educational process allows to increase the level of readiness of the future
engineer-programmers for professional activity at the moment of graduation from the university.
The olympiads allow to realize the transition from training according to the standard curricula to
expansion of the educational component, extension of the number and increase of the quality of
mastering of the basis and basic skills of the programmer's profession. This is achieved due to such
features of the olympiad movement:

1. The olympiads produce the clear style of programming, the ability to test programs, see
possible mistakes.

2. Team work during trainings and competitions facilitates the working out of the methods
and skills for collective work execution.

3. Success aiming is one of the undisputed values of the olympiads. It is the identical for
everyone: both for those who did not win and for the champions. The students learn to work so that
in the future they would be able to create their own team and make it successful.

4. The olympiads develop the abilities to scientific and technical creativity, independency,
ability to orient themselves fast in different situations.

The separate kind of the independent educational activity of the future engineers-
programmers are contests. As pointed out in [14], in the frames of the computer programming
competitions, it is possible to reproduce separate professional skills and abilities with the help of
modeling specific tasks. And in the work [15] it is noted that competitions allow to popularize the
theory of programming. About the fact that the contests are the special discursive practice that
influences the formation of the professional community is mentioned in [16]. On the basis of what,
the following features of the competition are singled out as the discursive practice of professionals:
the aim of the competition is to facilitate the development of the professional discipline; the contest
has an educational character, setting the direction of growth of the professional community; the
involvement of the targeted audience; the competition is built around the principle of the expert
knowledge and the demonstration of professionalism.

2.4. The formation of professional qualities of the future engineer-programmers in the
process of going through industrial practices.

Not only the work on a diploma project, participation in competitions and olympiads realizes
the practice-oriented approach to the professional training of the future engineers-programmers. It is
also carried out in the process of going through industrial and pre-diploma practice by the students,
which is realized in the conditions of real practical activity connected to the development of applied
software. The aim of the practices is the actualization of the professional competences acquired
during the training, in particular, on the development of the software product.

The aim of the industrial practice is the formation of the professional practical knowledge in
students, skills and abilities necessary for the successful work in organizations and enterprises
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which run software, use the informational methods and computers for the modeling of industrial
processes.

The aim of the pre-diploma practice is the application and consolidation of the knowledge
and skills of students received at higher education institutions during the whole process of the
professional training; the testing of the students' capacity for independent work in the real
conditions of an enterprise or scientific-research subdivision; the collection of material for the
diploma paper.

For achievement of the aim of the pre-diploma practice, the future engineer programmers are
directed to one base of the industrial practice for problems identification, settling of which demands
the development of the software product, and the preparation of the technical task for its
development, according to which the work on the diploma project is carried out.

In the process of going through the industrial practice, the students work on the specification
of the separate components of the software, create the software product code on the base of the
ready specifications at the module level, set up the program modules with usage of the specialized
software tools, test the software modules, accomplish the optimization of the software code of the
module, develop the components of the design and technical documentation with usage of the
graphic language of specifications, analyze the design and the technical documentation at the level
of interaction of the components of the software, perform the integration of the modules into the
software system, etc. All this allows to understand the essence and social significance of the future
profession, to learn how to organize own activity, to identify the methods and means of the
performance of professional tasks, to evaluate their effectiveness and quality, and to realize the
search, the analysis and evaluation of information necessary for the setting and fulfillment of the
professional tasks, the professional and personal development, to learn how to work in the
collective and team, to be prepared for the change of technologies in professional activity.

The work of the future engineer-programmers during going through the pre-diploma practice
should contain: 1) the study of the modern information technologies, the mathematical methods, the
software and hardware according to the subject of practice; 2) the conducting of the scientific
research with the aim of the improvement and simplification of technologies, search of new
approaches and methods for the completion of the considered tasks; 3) the conducting of the
calculating experiments in comparison with efficiency of the used and offered informational
technologies, methods and algorithms; 4) the carrying out of the scientific researches and
experiments on the diploma paper.

While going through the pre-diploma practice, the students study [17, p. 6]:

1) the organization of work in the enterprise;

2) the mathematical methods of the financial activity, which are used at the enterprise,
department;

3) the state of the modern information technologies and their usage in different spheres of
activity;

4) the equipment, devices, electronic computing outfitting, which is used in the department;

5) the experience of the leading specialists of the department;

6) the marketing in the field of the production of software products and informational
services.

While going through the practice, the students develop and explore:

1) the mathematical models of the computational mathematics, management theory;

2) the informational systems in general and their separate modules;

3) the informational technologies and software for the completion of the received tasks;

4) the automated management systems in general and their separate modules;

5) the databases and database management systems;

6) the computer networks, Internet and Intranet technologies.
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6. Conclusions from the conducted research

The professional activity of the engineer-programmer in the IT industry requires the
availability of various competencies that must be formed in the process of the professional training
in a higher education institution. In this regard, universities face the task of creation of such
conditions when the student works deliberately with the aim of obtaining of such competencies.
Among the many ways of achievement of this aim, we distinguish the independent work. We note
that the leading role is played by those its varieties which are aimed at the creative, searching
activity. With this aim, it is necessary to offer the students difficult tasks that demand the scientific
search and the theoretical analysis (scientific-research work), the collective or independent work for
a long period of time for the creation of the finished software product (training projects, diploma
design, industrial practices, professional contests), the completion of the complex tasks with the
usage of non-standard approaches (professional olympiads and contests).

Thus, such types of the independent educational activity of students as the scientific-research
activity in the course of execution of the diploma paper, organized on the basis of the project
method and team work, the olympiads and contests, the industrial and pre-diploma practices, which
also facilitates the development of teamwork, have the important meaning in professional training
of the future engineer-programmers, assisting the development of all components of the
professional competences in the conditions of the quasi-professional activity.
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Kpyriauk B.C.

MeaiTononibcbKHMii  Aep:kaBHUI  menaroriyHMii  yHiBepcurer  imeni  Bornana
XMeabHuIbKOro, MeJriTonosib, Ykpaina

®OPMYBAHHS IMMPOPECIHHUX KOMIETEHIIA MAWMBYTHIX TH)KEHEPIB-
IPOT'PAMICTIB B ITPOIIECI CAMOCTIMHOI HABYAJIBHOI JISIJTBHOCTI

CrarTio mpUCBIYEHO TPoOIIeMi opraHizaiii caMOCTIHHOT HaBYAIBHOI JisUTbHOCTI MalOyTHIX
1H)KEHEPIB-TIPOrpaMicCTiB 11 yac HaBYaHHS B yHiBepcuTerax. OpraHizaiisi caMOCTIHHOI AisUTbHOCTI
CTY/ICHTIB € e(QEeKTUBHMM 3ac000M MiJBHUIICHHS SKOCTI mpodeciiiHOi MiArOTOBKKM MaiOyTHIX
1HYKEHEPIB-TIPOrpaMicCTiB y BUIIIUX HAaBUAJIbHUX 3aKjiaaax. Taka MisIbHICTh nepeadadae BUPIMICHHS
CKJIAJHUX TBOPYHMX 3aBJaHb, MOB'A3aHUX 3 PEAIBHOIO MPAKTHKOI POOOTH MPOrpaMicTiB Ha
mianpuemMcTBax. Bona crpsiMoBaHa Ha (OpMyBaHHSA y CTYACHTIB NpodeciiHuX KOMIIETEHIIH,
TOTOBHOCTI JI0 TOAAJBIIOTO CaMOBJOCKOHAICHHS, 3AiI0HOCTEH mnpuiiMaTu pilleHHS 1 HECTH
BIJIMOBIAANIBHICTS 32 iX HACHIJKW, BUSBISATH NMOMUIIKU, 3HAXOMUTH MUISXU iX BUIIPABICHHS Ta
MiHiMi3aIlil HEraTMBHUX HACTIAKIB, aJeKBaTHO pearyBatu Ha mpodeciitni mpodmemu. Ilepen
BHKJIa/IauaMU CTOITh 3aBJaHHS BHOpATH HAMPSMKH, 3aCO0M 1 3MICT CaMOCTIHHOI poOOTH TaKUM
YHHOM, 11100 BOHA OyIia e(heKTHBHOIO 1 CIIPHsUIA 3aTyICHHIO CTYACHTIB JI0 MPOQECIHHOI JISUTBHOCTI.

Y crarTi mpoaHani3oBaHI Taki CIOCOOM OpraHizaimii caMOCTiiHOI pPOOOTH CTYIEHTIB:
BUKOHAHHS TUIUIOMHHX TPOEKTIB, HAYKOBO-AOCIiHA poOOTa, y4acTh B nmpodeciiHux omimitiagax i
KOHKYpCax, IPOXO/DKEHHS BUPOOHMYUX NpakTUK. HaBeneHo omuc eramiB BUKOHAHHS JUILIOMHHX
MPOEKTIB Ta 3MICTy IiSUTBHOCTI BHKJJada i CTYJCHTIB Ha KOokHOMY 3 HuX. OcoOimBa yBara
MPUAUTSETHCS KOJICKTUBHIN POOOTI HaJ MPOSKTOM 1 BUKOPUCTaHHS 1HGOPMAIIHHUX TEXHOJIOTIN JIs
opraHizamii Takoi B3aemonii. Oxapakrepu3oBaHi e(eKTH 3acTOCyBaHHS CaMOCTIHHOI poOOTH
CTYICHTIB IiJl YaC BUPOOHUYUX MPAKTHUK, y4acTi B OJIMITIaaX i KOHKypcax, BUKOHAHHS JOCIiAHOI
poboTH.

Kiro4oBi ci10Ba: moBHa BHIIa OCBITa; IHKEHEP-TIPOTPAMICT; AUTUIOMHHMA MPOEKT; BUPOOHUYA
MpakTHUKa; mpodeciitHi oiMITiaan; cCaMOCTiIiHA HaBYaJIbHA JISIbHICTD.

Kpyrauk B.C.

MenuTonoJbCKH rocy1apCTBEHHbIH NeAaroruYecKuil ynusepcurer umenun borpana
XMeJabHUIKOro, MeJInTonoJib, Y KpauHa

®OPMUPOBAHUE MNMPO®ECCHUOHAJIBHBIX KOMIETEHIMN BYAYIIHUX
NHXKXEHEPOB-ITIPOTPAMMUCTOB B MNPOLECCE CAMOCTOSTEJbHON
YUYEBHOU JEATEJBbHOCTH

Cratps moOCBsillEHa MpoOJeMe OpraHu3alld CaMOCTOSTENbHONW Y4eOHOW NeATeNbHOCTH
OyAylMX HWH)XXEHEPOB-NPOTPaMMHUCTOB BO BpeMs OOy4deHHs B YyHHBepcuTerax. OpraHuzanus
CaMOCTOSITENTLHON JIESITENTFHOCTH CTY/ICHTOB SBISACTCS S(PQPEKTUBHBIM CPEIACTBOM TOBBIIICHUS
KayecTBa NPOQPECcCCHOHATBHOM TMOATOTOBKM OyAyIIUX HHKEHEPOB-IPOrPAMMHUCTOB B BBICHIMX
y4eOHBIX 3aBEeJeHHX. Takas AEATeIbHOCTD IMPEIIojaraeT peleHne CI0XKHBIX TBOPUYECKHUX 3a/ad,
CBSI3aHHBIX C PEATbHOM MPaKTUKOM pabOThI MPOTPaMMHCTOB Ha mpeAnpuaTusx. OHa HampaBlieHa Ha
dbopMHpOBaHHE y CTYACHTOB NPOGECCHOHATBHBIX KOMIIETCHIIWH, TOTOBHOCTH K JallbHEHIIEeMY
CaMOCOBEpPILICHCTBOBAHHIO, CIIOCOOHOCTEH MPUHUMATh PEIIeHUs M HECTH OTBETCTBEHHOCTh 3a MX
MOCTIC/ICTBYSI, BBISIBIISITh OIIMOKH, HAXOJUTH ITYTH MX WCIPABICHUS M MHUHUMHU3AIIUA HETATHBHBIX
MOCTIE/ICTBUM,  aJeKBaTHO  pearupoBaTb Ha  mnpodeccuoHambHble  mpodiemsbl.  Ilepen
MperoiaBaTeNiiIMi  CTOUT  3ajJada  BBIOpaTh  HANpaBJICHUS, CPEICTBA M  COJCpKAHHE
CaMOCTOSITENTbHOW paboThl TakUM 00pa3oM, 4TOoOBl OHa OblIa A(PPEKTUBHONH M CIOCOOCTBOBAIA
MIPUBIICUYECHHUIO CTYJICHTOB K PO ECCHOHATHHOMN e TeTbHOCTH.

B cratee mpoaHamM3uMpoBaHBl TaKHWE CIOCOObI OPraHM3alUU CaMOCTOSATENBHOM pPabOTHI
CTY/ICHTOB: BBITIOJTHEHHE AMIJIOMHBIX TPOEKTOB, HAYYHO-HCCIIEIOBaTeNbCKas padoTa, ydactue B
npoeCCHOHATIBHBIX OJIMMIMNANAX W KOHKYpCax, IMPOXOXKJIEHHE MPOU3BOJICTBEHHBIX MPAKTHUK.
[TpuBeneHo omucaHWe 3TANOB BBHIMOJHEHHS JUIIOMHBIX MPOEKTOB M COJIEPIKAHUS JIEATEIEHOCTH
IpernoiaBaTeNss U CTYACHTOB Ha KaxJIoM M3 HHX. Ocoboe BHMMaHHE YAENSeTCs KOJUIEKTUBHOU
paboTe HaJ MPOEKTOM H MCIIOJIb30BAHUIO MH(POPMAITMOHHBIX TEXHOJIOTHI [T OPTaHU3aluN TaKOTO
B3auMoieiicTBus. OXapakTepu30BaHbl 3((EKThl IPUMEHEHHS CaMOCTOSATENIbHON PabOThl CTYICHTOB
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BO BpEMsA IPOM3BOACTBCHHBLIX IMPAKTHUK, Y4YaCTUsd B OJHUMIIMAJaX W KOHKYpCaxX, BBIIIOJIHCHUA

HCCIIEI0BATENBCKOM PabOTHI.
KiroueBble cioBa: Bbicmiee npodeccHoHadbHOE O00pa3oBaHME; WHKEHEP-NPOrPaMMHUCT;
IUIJIOMHBIA ~ TIPOEKT;  MPOM3BOJACTBEHHAS  NPAKTUKA;  MPO(PECCHOHANbHBIC  OJUMIIUAIbI;

CaMOCTOATCIJIbHaA yqe6Ha;I JCATCIIBHOCTD.
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