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Abstract. At the end of the 20th century, humanity created an information society characterized by the rapid
development of information and communication technologies. Providing the higher education system with the theory and
practice of developing and using these technologies is aimed at achieving the goals of education and upbringing in higher
education. The Law of Ukraine "About National Informatization Program" demonstrates the relevance of the issue. The
purpose of the study is a comprehensive study of the ways of further development of information and communication
technologies in the higher education system. There is a growing need for a personally oriented, creative, competitive
educator with an information culture, capable of designing and filling the information educational environment of
Ukraine created on the basis of Internet technologies. Students should be provided with conditions for searching and
obtaining information, developing cognitive and communicative abilities, etc. It is important to ensure the quality of
accessible education and increase the availability of quality education. It is necessary to develop principles for the
implementation of information and telecommunication technologies that improve the quality and expand access to
education, deepen the capabilities of existing traditional teaching technologies, and connect scientists, educators, and
students with effective resources within the virtual educational space. Successful improvement of higher education based
on information and communication technologies will contribute to improving the quality and accessibility of education,
integrating the national education system into the scientific, industrial, social, public, and cultural information
infrastructure of the world community.

Anomayin. Hanpuxinyi XX cmonimmsa nmo0cmeo cmgopuiio ingopmayitine cycniibCcmeo, wjo Xapaxkmepusyemvcs
WBUOKUM PO3BUMKOM IHQOPMAYIUHUX MA KOMYHIKAYITIHUX MeXHOI02IU. 3abe3neuents cucmemu uwjoi 0ceimu meopiero
ma npakmuKow po3pooKu ma GUKOPUCIIAHHS YuX MEeXHOA02IU OpiEHmogane Ha pearizayiro yineti oceimu ma UXO8aHH:
vy suwiti wikoni. 3axkon Yxpainu "llpo Hayionanvny npoepamy ingpopmamuzayii” 0eMoOHCmMpye akmyanbHiCms NUMAHHS.
Memoio Oocnioscennss € cebiune GuUGUEHH ULIAXIE NOOANLULO20 PO3GUMKY [HOOPMAYIUHUX MA KOMYHIKAYIUHUX
mexnono2iti 'y cucmemi 6uwoi oceimu. 3pocmac nompeba 8 0COOUCMICHO OPIEHMOBAHOMY, KPEAMueHOMY,
KOHKYPEHMOCHPOMOINCHOMY nedazozy, KUl 60100i€ IHOOPMAayitiHOIO KYIbMypoio, 30amHUM 00 NPOEKMYBAHHA mad
3MICMOBHO20 HANOBHEHHS IHOOPpMAayYiliHO20 0C8IMHb020 cepedoguwa Yxpainu, wo cmeopoemvcs na 6asi Internet
mexHono2itl. 3000yeauam euwoi oceimu maromo Oymu CMEOpeHi YMoeu ONid NOWYKY ma OMPUMAanHs iHgopmayii,
PO36UMKY NIZHABANLHUX ThA KOMYHIKAMUSHUX 30ibHocmell mowo. Basxciuso 3abe3neuumu sakicms 00CmynHoi oceimu ma
30inbuwumu  docmynuicms  sAKichoi  ocgimu. Cnid  po3pobaamu  APUHYUNU  BRPOBAOINCEHHA  THPOpMAYIiHUX ma
MeNeKOMYHIKAYIIHUX MEeXHON02I, AKI 00360810Mb NOKPAWUMU SKICHb MA PO3UWUPUMU 00CHYR 00 0C8IMuU, NO2Auoumu
MONCIUBOCE MPAOUYILIHUX MEXHONO02I HABYAHHA, 38A3amu 64eHux, neoazocié ma 3000ysauie uwoi oceimu 3
eheKMUSHUMU PeCyPCamul 8 PAMKAX GIPMYATbHO20 OCEIMHbO20 NPOCMOPY. Ycniuine 600CKOHANEHHS 8UWOi 0C8IMU HA
6a3i iHopmayitiHux ma KOMYHIKAYIUHUX MeXHOLO02Il CHpusmume niOSUWEeHHI0 AKOCMI ma cmyneHs O00CmYyNnHOCMI
oceimu, iHmezpayii HAYIOHATLHOI cucmemu 0C8imu 00 HAYKOBOI, BUPOOHUYOI, COYIANbHO-CYCRINbHOL Mma KYibmypHOL
iHGhopmayiinol inghpacmpykmypu c8imosoi cniibHomu.
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Introduction. At the end of the 20th century, humanity entered a post-industrial or information society. Information
and communication technologies expand the boundaries of such concepts as knowledge and language.

The idea of the most important function of language - obtaining and transmitting knowledge with its help - has
developed historically: language is a specific communication system. In addition to language, people sought additional
means for searching, obtaining, storing and transmitting knowledge - writing, printing press, telephone, television, the
Internet.

Post-industrial society is characterized by the rapid development of information and communication technologies,
and their capabilities are becoming unprecedented for human development, for the effective solution of many
professional, economic, social and everyday problems. Only those members of society who have the necessary knowledge
to navigate the new information space will be able to use these opportunities wisely. While maintaining their identity,
they will use the advantages of globalization, when people living in different cities and countries, on different continents,
thanks to the ease and efficiency of communications, can work on one project, conduct joint research and promptly
exchange results [1].

We are talking about changing the content of education, about mastering information culture - one of the components
of a common culture, understood as the highest manifestation of education, including personal qualities of a person and
his professional competence. In modern conditions, for the development of a teacher as an individual, it is necessary to
introduce him to the information and communication capabilities of modern technologies, mastering a genuine
information culture, which opens the way to achieving one of the main goals of education: from a dialogue between
people and cultures through the identification and development of the creative potential of an individual to mutual
enrichment and productive interaction of human communities. There is a growing need for a personally oriented, creative,
competitive teacher who is ready not only to reproduce acquired knowledge, established skills and abilities, but also to
independently design his own activities [2]. The process of providing the education system with the theory and practice
of developing and using new information technologies aimed at achieving the goals of education and upbringing is being
carried out - informatization of education [3].

At the turn of the 20th and 2 1st centuries, the e-science paradigm replaced the empirical, theoretical and computational
paradigms. All over the world, appropriate infrastructures are being created that can provide both rapid movement of
primary and processed data and intensive scientific research based on the use of global networks and Web technologies
[4].

The process of informatization of society is underway, which includes at least three elements that complement each
other: mediatization as a process of improving the means of working with information, computerization as a process of
improving the means of information processing, and intellectualization as a process of improving human knowledge and
abilities to create and perceive information [5].

The Government of Ukraine adopted Law 2807-IX (draft law No. 6241) “About National Program of
Informatization”, which demonstrates the relevance of the issue in modern Ukraine [6].

Analysis of literary data and problem statement. Modern information and communication technologies, created
not for the needs of the education system, lead to a real revolution in education. The education system is integrated into
the network world. The primacy in the practical implementation of network technologies here belongs to higher education
(for example, in open, distance education) [7].

However, there are objective difficulties along the way. The following can be cited as examples:

* the growth of information, which in one way or another determines the content of education, is incompatible with
the limited time of study;

* higher education institutions are assigned the role of one of the main repositories of traditions and scientific heritage,
and this contradicts the fact that universities should be at the forefront of science and use its latest achievements in
teaching. However, given that traditional forms of education are already exhausting themselves, the capabilities of modern
technologies, including information technologies, are also limited; * the position that higher education institutions are
called upon to provide broad training of specialists, observing the general requirements of the relevant state standards,
but at the same time providing an educational process that takes into account the individual characteristics and capabilities
of students, is also contradictory;

* universities provide education to people who have already made their choice, and therefore their conscious attitude
to acquiring knowledge is assumed. However, in practice this is far from the case, and a variable approach to organizing
the educational process is required [8].

It is expected that the widespread use of information and communication technologies will help to overcome these
contradictions. Various solutions are possible here - from the actual integration of a higher education institution into the
network in the form in which it exists, to a complete reorganization of the structure of this institution in the same way as
occurs with the introduction of new information and communication technologies in other areas of human activity [9].

In both cases, these changes should enrich the activities of universities, improving the quality of education and
expanding its accessibility. A modern institution of higher education is required to introduce new approaches to teaching
that ensure the development of students' communicative, creative and professional skills based on the potential versatility
of the content and organization of the educational process. Such approaches should not replace, but significantly expand
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the capabilities of existing traditional teaching technologies [10].

Many experts study issues of informatization of education and science in higher education. In the review of the study
of global trends in the development of informatization of education by KNEU named after V. Getman, attention is focused
on the fact that informatization of education requires the introduction of innovative methods, means and forms of
professional training of future specialists of a new formation in higher education, the creation of a powerful information
infrastructure in higher education institutions with a developed information and computer educational environment, the
introduction of Internet technologies, e-learning, communication networks (global, national, local) [11]. O. O. Gagarin
and S. V. Titenko reveal the essence of Web systems and distance learning systems regarding artificial intelligence in
education, knowledge representation models, website content management systems, and semantic content modeling [12].
Advanced countries recognize informatization as an important factor in national development and create an appropriate
legislative and regulatory framework on the basis of which policies (content, resources, finances) are implemented in this
area [13]. Many studies are devoted to the informatization of science and education [14, 15]. In modern conditions, the
issue of further development of information and communication technologies in the higher education system is relevant.

The aim and tasks of research. The aim of the research is a comprehensive study of the ways of further development
of information and communication technologies in the system of higher education.

The tasks of the research are the following:

» to clarify the concept of informatization of educational and scientific activities in the university;

* to study the essence of the main requirements for a modern university teacher;

* to identify the conditions for further implementation of information and communication technologies in the system
of higher education;

* to analyze the educational opportunities of information technologies;

* to consider the ways to ensure the quality of accessible education;

* to analyze the possibilities of ensuring the availability of quality education;

* to analyze the difficulties in the implementation of information and communication technologies in the system of
higher education and ways to overcome them;

* to consider the classification and characteristics of software for information technology education

* to consider the main tasks of using information technologies, the solution of which will ensure the intensification
and actualization of the educational process;

* to analyze the need and ways to form the motivation of students to use information technologies in education;

* to consider the possibilities of information technology in assessing the quality of education.

Methods and materials of the research. The main method of research was the system method. Also used were such
empirical methods as observation and description, and among the theoretical methods — analysis, generalization,
induction, deduction, explanation, classification, etc.

Research results. World experience shows that the solution to educational problems begins with the professional
training of teachers. In this regard, the training of future university teachers is becoming relevant, which is based not only
on fundamental knowledge in the chosen field, in pedagogy and psychology, but also on general culture, including
information. Teachers must be able to skillfully select and apply exactly those information and communication
technologies that fully correspond to the content and goals of studying a specific discipline, contribute to the achievement
of the goals of harmonious development of students, taking into account their individual characteristics.

Thus, the content of pedagogical education, enriched by the use of information and communication technologies,
which are associated with the acquisition of such key competencies as social, communicative, informational, cognitive
and special, will become much deeper and more meaningful if the following conditions are met:

» creation of real conditions for the training of teaching staff capable of taking an active part in the implementation of
state and regional programs for the informatization of education;

* significant increase in the level of professional and general humanitarian interaction between teachers and students
due to the possibility of implementing joint projects, including telecommunications;

» the emergence of qualitatively new conditions for the realization of the creative potential of students due to the
expansion of the capabilities of traditional libraries and laboratories of higher education institutions due to access to
electronic libraries and virtual laboratories, to scientific, educational and other culturally and socially significant resources
of the Internet;

» increasing the effectiveness of independent work of students with traditional and electronic resources due to
developed systems for self-monitoring and support for feedback with the teacher;

+ implementation of continuous open education, when students will be able to take the most active part in organizing
the learning process, choosing courses that are accessible at any time thanks to telecommunications.

Fulfillment of the listed conditions will contribute to achieving the main goal of modernization of education -
improving the quality of education, increasing the availability of education, meeting the needs of the harmonious
development of the individual and the information society as a whole (Fig. 1).

Appropriate training is also very important because it is teachers who are given a decisive role in the design and
content filling of the information educational environment of Ukraine created on the basis of Internet technologies, the
main purpose of which is to make the national scientific, cultural and educational potential accessible and in demand.

Let us dwell on the educational opportunities of information technologies.

In institutions of higher education, students should be provided with conditions for using the technological capabilities
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of modern means of communication, for searching and obtaining information, developing cognitive and communicative
abilities, the ability to quickly make decisions in difficult situations, etc. Teachers, who have received freedom in choosing
the forms of interaction with students, will be able to apply their efforts to developing approaches to studying disciplines
taking into account the individual capabilities and needs of students, learning through discussions, joint design and critical
analysis of the results obtained. Even traditional classroom forms of work will be filled with new content in this case,
since the time saved due to the use of information and communication technologies can be given to personal
communication between teachers and students, necessary for their professional training. The rapid entry of information
and communication technologies into our lives has become possible due to the widespread use of personal computers and
the creation of the global Internet. The simplicity of the concept of working with information (at the level of elementary
bits) is accompanied, however, by the possibility of working with images, sound, and multimedia. The microelectronic
base uses the cheapest and most accessible types of energy. And, accordingly, having changed the methods and expanded
the possibilities of communications, new technologies are already influencing and will increasingly influence science,
education, culture, and politics.

Education

Education Modernization Education
Quality Availability
Improvement Increasing

Satisfying the Needs of
Harmonious Development
of Individual and Society

Fig. 1.- Education modernization goals
Puc. 1. Hini moxepHizauii ocBiTn

The increase in the volume of accumulated knowledge by mankind and rapid social development are the main driving
forces for the improvement and enrichment of human and social communications based on the advanced technologies of
our time.

The issue of the role of modern information and communication technologies in improving the educational system
has remained relevant over the past decades. However, it has become most acute during the introduction of personal
computers into the educational process, united in local networks and having access to the Internet. For successful
modernization of education based on its computerization and Internetization, both modern technical equipment of
educational institutions and the appropriate training of teachers and organizers of the education system are required.

How can the quality of accessible education be ensured? Usually, distance education programs are aimed at organizing
the widest possible access to it and have unclear requirements for the quality of training. To improve the quality, compared
to traditional forms of training, the following requirements must be met.

1. The expansion of the circle of students must justify the invested funds, since distance learning of even a small group
requires the creation of additional (compared to the traditional form) conditions. The funds spent should contribute to the
creation of an educational space that surpasses in its capabilities what a traditional educational institution offers.

2. An Internet library with a clearly structured presentation of information should be created, which requires the
development of specialized software that makes it easier for teachers and students to search the Internet, the formation of
an individual educational space that includes, along with links to sources found in the library, additional electronic
resources (databases, modeling programs with the implementation of heuristic approaches, etc.) designed to organize
independent search and research activities. For the effective operation of such a library, it is important to prepare auxiliary
pages containing review and methodological materials, lists of the most valuable sources of information (Internet links)
on a given subject area. Of course, it is useful to involve the students themselves in the preparation of such Internet pages.

This work requires a certain amount of training in the field of creating Web pages, which can be realized when studying
Internet technologies.

3. The educational and methodological work of teachers should reach a new level by creating, in cooperation with
specialists in the field of pedagogy, psychology and information technology, new generation educational materials,
placed in the network library. These materials should be created with the participation of students, which will ensure their
preliminary testing. Cooperation between teachers and students, the multidimensionality of the products created
(databases, modeling programs for virtual laboratories, theoretical reviews and lists of links to Internet sources), the
possibility of obtaining independent expertise from numerous Internet users will give a new quality to educational and
methodological work.

4. Students should have an idea of what is required to receive a quality education from them. Without observing the
requirement of an active attitude to learning, no efforts to improve the quality of education will yield positive results.
Traditional teaching methods that activate students' attitudes to the material being studied, promote their creative cognitive
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activity, and develop independence and initiative are supported in the distance learning system by discussions in the
virtual seminar mode, and by e-mail correspondence with the teacher and fellow students. The student becomes not only
a "recipient" but also a "distributor” of knowledge, since he develops a need to form his own individual educational space,
which can be implemented in the form of electronic resources based on modern information and telecommunication
technologies (Web pages, databases, etc.).

5. Clear and uniform criteria for assessing knowledge for all teachers and subjects being studied should be developed.
In addition to the test system for assessing knowledge used in distance education, independence, activity, and development
of the student during cognitive activity should also be assessed. Final testing should be accompanied by ongoing
knowledge checks using special systems that are open for work at any time. Such systems must provide feedback to the
teacher - real or virtual, for example, using a system of detailed commentary on incorrect answers or systems that adapt
to the student's answers and provide material for developing the correct answer.

And how to increase the availability of quality education? It is necessary to look at the problem of providing high-
quality and accessible education from the other side, when the introduction of new information technologies is carried
out in order to improve the quality of education for a limited number of students. This may be associated with the
development and use of specialized modeling programs designed to conduct business games or computational
experiments, the use of specialized equipment, other technologies and software products. Nevertheless, in this case, it is
possible to formulate principles for their use that allow, while maintaining high quality education, to increase its
availability.

1. The student should be given a choice of the most accessible and convenient form of training, including a combined
one, in which full-time training is combined with elements of distance learning. For example, if full-time training does
not provide the opportunity to re-study lecture material, then distance learning technologies, which provide video
recording of lectures or the provision of training programs, allow working with them at a convenient time, repeatedly
returning to repetitions if necessary. Many full-time students combine study with work, and providing them with such
opportunities would certainly contribute to greater accessibility of quality education.

2. Information about existing educational resources, including those of other educational institutions, should be
brought to the attention of all persons for whom such resources may be of interest. For example, even now the Ukrainian
sector of the Internet contains thousands of educational Web pages that are interesting and useful for both teachers and
students. However, the lack of full-fledged catalogs hinders access to these important materials. Joint development of
specialized resources by teachers and scientists representing several educational institutions and scientific and
methodological centers also contributes to greater awareness.

3. The cost and, accordingly, the availability of education largely depend on the correct strategy for purchasing,
developing and using educational software. Quality education should use, if possible, the technologies of tomorrow. And
in this regard, it is better to give preference and make the basis for developments widespread general-purpose products
(spreadsheets, database management systems) presented by large companies than to use the developments of other
educational institutions.

It is necessary to develop principles for the implementation of information and telecommunication technologies that
improve the quality and expand access to education, connect scientists, teachers and students with effective resources
within the virtual educational space.

It is possible to predict the upcoming difficulties, drawing analogies with the first stages of the development of
education. As then, students receive additional broad opportunities in choosing the method of studying certain subjects,
but find themselves even further from the teacher. And here we again encounter the passivity of students, a low level of
communication skills and independence, and the teacher's misleading about his knowledge. And just as before, it is
necessary to look for a solution to these problems in the organization of new forms of educational work. This may be the
implementation of creative collective projects, during the assessment of which the contribution of each participant is
discussed and assessed, the formation and presentation on the Internet of an individual educational space, including
educational and scientific resources collected by the student himself on the proposed discipline, participation in joint
work in virtual scientific laboratories and online business games.

Another difficulty that cannot be ignored is the increase in the responsibility of the student himself for the results of
training in a situation when he is given many opportunities to choose between different forms of training, an avalanche
of necessary and extraneous information in conditions of time shortage. And in these conditions, teachers must help
students in the correct organization of their educational activities, taking into account their individual abilities and
capabilities.

Problems are also caused by the expanding network of commercial organizations providing various educational
services. Such training sometimes does not meet state standards and is very superficial, providing intensive, but
fragmented training in individual narrow courses. The higher education system should take this phenomenon into account,
since students often undergo additional training in such new educational centers, and graduates of the latter continue their
education according to the traditional scheme in educational institutions of the Ministry of Education and Science of
Ukraine. This requires an analysis of such innovations in education in order to improve the entire educational system.

One of the most significant negative trends occurring in the modern education system is the fragmentary nature of a
number of accompanying processes.

* Many students (as well as specialists) develop a habit of not separating leisure (for example, computer games,
correspondence or surfing the net) and actual work on the computer. As a result, both leisure and work are clearly
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unproductive and fragmentary.

* In education based on the use of information technology, along with such a positive aspect as the systematization of
knowledge, fragmentation of content often occurs.

* The loss of contacts between students, teachers and students, as well as among the teachers themselves, is extremely
dangerous. In this situation, students and teachers cease to feel like members of a single community; they are left only
with the roles of anonymous recipients and providers of knowledge.

The education system has outlined many new projects based on the wide use of information and telecommunication
technologies. But to fulfill the main task - to ensure diverse continuous education - it is necessary to develop new concepts
that ensure changes at the paradigm level. Such a changed educational system, in which modern technologies will be
balanced and wisely combined with the achievements of pedagogy, will provide teachers and students with new
opportunities and advantages: from passive perception of educational material to independent productive activity; from
informative learning to discussions and joint creative search; from dry scores to an integrated assessment of the
development of personal qualities; from limited assistance to students to large-scale educational services; from one
diploma to many diplomas and certificates that make up a comprehensive professional portrait of a specialist. It is obvious
that the solution to emerging problems is possible only if they are carried out at the level of the organizational structure
of the educational institution, and not an isolated group of specialists. This is one of the main problems that can be solved
only if there is a real need for all participants in the educational process to provide high-quality and accessible education.

Let us move on to considering the characteristics of the software tools of information technology of education.

In the modern understanding, information technology of education (ITE) is a pedagogical technology that uses special
methods, software and hardware (cinema, audio and video media, computers, telecommunication networks) to work with
information.

Thus, ITE should be understood as an application of information technology to create new opportunities for knowledge
transfer (teacher activity), knowledge perception (student activity), assessment of the quality of education and, of course,
the comprehensive development of the student's personality during the educational process (Fig. 2). And the main goal
of informatization of education is to prepare students for full and effective participation in everyday, social and
professional areas of life in the information society.

Application Areas of
Education Information
Technology

Provision of
Educator’s
Activities

Provision of
Student’s
Activities

All-round
Development
of Personality

Education
Quality
Assessing

Fig. 2.- Application areas of education information technology
Puc. 2. I'any3i 3acTocyBanus ingopmaniiiHux TexHooriii B ocBiTi
For the corresponding ITEs, the following terminology is adopted in foreign practice:Computer Aided Instruction,
Computer Aided Learning, Computer Based Learning, Computer Based Training, Computer Aided Assessment,
Computer Mediated Communications (Fig. 3).
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Information
Technology in

Computer
Mediated
Communication

Computer
Aided

Computer

Aided

Alded Assessment
Leaming Computer
Computer
Based Basgd
Learning Training

Fig. 3.- Classification of information technology in education
Puc. 3. Knacudikauis indpopmauniinux TexHoJioriii B ocBiti

In a certain sense, such a classification is very conditional, since it essentially intersects individual technologies.

The software used in ITE can be divided into several categories:

* training, monitoring and training systems,

* information retrieval systems,

* modeling programs,

* microworlds,

* cognitive tools,

* universal tools,

* communication tools.

Let us consider the integration of information technology in education into the educational process.

Despite the importance of information technology for the development of personal qualities of students, their
implementation should be implemented not so much in an extensive way, leading to an increase in both the academic
workload of students and teachers, and the overall costs of education, but by bringing the structure of education in line
with modern goals.

In today's conditions, curricula often fail to keep up with the changing world around us, and then the traditional
structure of teaching academic disciplines can no longer meet the goals of education. Even conscientious training does
not provide genuine knowledge that will allow one to independently navigate in a particular subject area in the future, but
memorization skills. Such skills in themselves are very important and useful - as a kind of foundation for those aspects
of future professional activity that are characterized by established traditional approaches regulated by certain rules, but
now such education has ceased to be effective. Without the development of the student's skills in designing his education,
without the ability to draw up a program of his educational activity together with the teacher, it does not give a person the
opportunity to fully realize himself both in the course of receiving education and in future professional activity.

The Law of Ukraine "About National Informatization Program" adopted in 2022 links the main capabilities of the
education system with the use of ITE.

The use of information technologies ensures the intensification and actualization of the educational process based on
the solution of the following main tasks:

+ identification and use of incentives for activating cognitive activity through the use of various information
technologies selected depending on the personality type of the student;

* deepening interdisciplinary connections in solving problems from various subject areas through the use of such
modern information processing tools as computer modeling, local and network database and knowledge technologies;

* active participation of the student in the design and further updating of his educational trajectory, which ensures a
personality-oriented approach to organizing the learning process.

Effective use of ITE in the educational process is possible only if the relevant technologies are not some kind of
superstructure to the existing educational system, but are reasonably and harmoniously integrated into this process,
providing new opportunities for both teachers and students. On the other hand, it is necessary to integrate the established
educational, scientific, administrative structures of the existing educational system into the external information
environment that is formed and developed on the basis of modern technologies. Thus, it would be wrong to see only one
direction of the informatization process of education: the possibilities of information and communication technologies
enrich pedagogical technologies, contribute to the scientific and methodological activities of teachers, improve and
facilitate the solution of management problems. And the experience, knowledge, and traditions accumulated in the
education system add to the substantive, general cultural component of the information space — from the local network of
an individual educational institution to the Internet, allowing us to talk about the formation of global intelligence.

Ideally, it is necessary to implement and ensure in all structures of the educational system (educational, scientific,
administrative) the process of systemic integration of information technologies, which includes simultaneously:
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1) adaptation of the structures themselves and existing educational technologies to the capabilities of the introduced
ITE;

2) adaptation of ITE to the requirements of these structures;

3) creation of mutually compatible new structures and corresponding ITE.

In order to create conditions that ensure an integrated approach to the use of ITE even within the framework of
studying a separate academic discipline, it is necessary to form the motivation of students to use ITE. Without taking into
account the internal need of students to use the capabilities of modern technologies, even the most accessible electronic
resources cannot become an organic part of the educational process, regardless of their technological perfection. Thus,
the success of the integration of ITE into the educational process is largely determined by the motivation of students to
use these technologies. At first glance, it seems that the very use of information and communication technologies is a
generally recognized means of motivation for cognitive activity. But sometimes students are indifferent or even negative
about innovations, and the teacher needs to find a way to both interest students and make the use of ITE organic and
necessary for them.

Cognitive activity can be controlled by both external and internal motives. External motives, coming from teachers
and parents, often have a declarative form (requirements, instructions, etc.) and may not only have no effect, but also lead
to the opposite result: it is useless to try to simply forbid a teenager to play on the computer without understanding what
exactly is most attractive for him in such a pastime - personal records, communication with other players, etc. At the same
time, motives based on the internal needs of the student can become a real and very powerful "engine" of his development
during the educational process. Motives are connected with needs in a rather complex way. Thus, a student tries to learn
all the intricacies of e-mail. At first glance, he is driven by interest, curiosity. But in one case, the basis of his cognitive
activity is the need for communication, in another - the desire to improve his information or general professional
competence. Finally, it is possible that we are dealing with a future hacker, whose ultimate goal is self-affirmation. By
the way, activities in the field of information and communication technologies are distinguished by this feature of the
connection of one visible motive with different needs.

If we talk about the development of students during the educational process, then, when forming motivation, we need
to proceed from the internal needs of the individual, and not situational ones. Here is how the American psychologist, the
developer of the humanistic direction in personality theory A. Maslow says about it: “External learning is simply the
assimilation of another association or new skill. But learning to be the best person possible for you is a completely
different matter. The long-term goals of adult learning and any other learning are the ways or means by which we can
help a person become what he is capable of becoming. This is what I call genuine learning..".

Let us dwell on the features of assessing the quality of learning.

The growth in the number of students enrolled in new forms of higher and secondary vocational education, the
introduction of a testing system, and the widespread use of certification cycles in the professional training system are the
main factors that have contributed to the growth of interest in the possibilities of information technology for assessing the
quality of education.

But as an integral requirement for any assessment procedure, it is necessary to guarantee that the assessment methods
used adequately reflect the level of achievement of the objectives of studying the course, the acquisition of relevant
knowledge, skills and abilities, and the development of personal qualities of students.

Criterion-based assessment is based on the formulated goals and objectives of studying the course and allows
determining the extent to which the subjects have mastered the identified components. In this type of assessment, the
criteria for assimilation are set in advance.

Norm-based assessment is used in cases where it is necessary to rank the achievements in a selected group of students,
determining the number of those who have achieved a certain score over a certain period of time. The corresponding tests
are widely used not only to assess the progress and results of training, but also to assess intellectual abilities.

Various functional approaches are used to assess the results of educational and cognitive activity, which can be given
the following meaning: diagnostic - to identify strengths and weaknesses; generalizing - to obtain a final assessment at
the end of work with a unit of study. However, in practice, the first approach often acts as a subordinate one in the
assessment procedure. For example, the results obtained during the diagnostic assessment (test) can be taken into account
in the generalizing one, etc. Modern ideas about the essence of training diagnostics associate it not only with testing the
knowledge, skills and abilities of students, but also with the possibility of considering the obtained results in connection
with the methods of their achievement. Analysis of diagnostic data allows us to identify trends, predict the further course
of the educational process and, ultimately, manage it effectively.

In the context of application in the assessment procedures of ITE, the main emphasis is placed on pedagogical testing
- a set of methodological and organizational measures that ensure the development of pedagogical tests, preparation and
implementation of a standardized procedure for measuring the level of preparedness of subjects, as well as the processing
and analysis of the results.

The development of pedagogical tests is carried out with due methodological justification for their use and processing
of test results, taking into account the basic psychological and pedagogical principles of training. Tasks in tests should be
selected in such a way as to be able to check the main levels of knowledge acquisition by students. These include:

1) knowledge of the basic concepts and definitions of the topic being studied;

2) understanding and ability to apply the acquired knowledge in solving typical problems;

3) ability to analyze various situations, find solutions to non-standard problems;
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4) the ability to generalize the studied material, establish connections with previously studied topics.

These levels correspond to certain types of test tasks. Tests with closed-type tasks, the content of which is accompanied
by several numbered answer options, and the subject is asked to select the number (numbers) of the correct answer, can
be used to check different levels of assimilation: choosing one correct answer from several proposed ones corresponds to
levels 1 and 2; choosing several correct answers from the proposed list - levels 2 and 3. Open-type tasks, in which the
subject is asked to independently indicate the correct answer without indicating possible answer options, are suitable for
checking all levels of knowledge assimilation.

Conclusions

In addition to access to a particular technology, fundamental research into its capabilities and features is required.

The effectiveness of information and communication technologies depends on the methods and forms of application
of these technologies, i.e. not on the interaction of the learner and the computer, but on the interaction of the learner and
the teacher, and the learners among themselves. If information technologies make this interaction more effective, then it
will be possible to talk about their influence on the education system.

The special appeal of modern information technologies is that we do not need many years of additional training to use
them effectively. These technologies open up the widest opportunities for those who are interested in the operating
principle of computers, and for those who want to develop their own programs, and, finally, for the overwhelming
majority of users who seek additional means in information technologies to solve their professional problems.

One cannot help but notice many negative aspects in terms of organizing professional activities based on information
technologies. Information technologies not only expand our capabilities, but also narrow and standardize many of our
ideas: that the entire multifaceted world is narrowed to an edited virtual world shown to us on the Internet.

Providing access to large amounts of information does not make a person more informed without any additional effort,
so it is more preferable for students to work with a teacher who is able to teach basic research skills and principles of
working with large amounts of information - before the student directly gains access to certain information technologies.

The essence of modern information and communication technologies is their versatility and multifunctionality. But
with all their great capabilities, these technologies only provide the means that can potentially make human activity more
effective. The main multifaceted problem of improving education based on information technologies is how to reveal this
potential specifically for the educational process. Its successful solution will contribute to improving the quality and
accessibility of education at all levels — from schools to systems for training and retraining specialists, and integrating the
national education system into the scientific, industrial, social, public and cultural information infrastructure of the global
community.
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