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Training of telecommunication specialists is an integral part of telecommunication technology development. The architecture of the education system in this area is principally important from the point of view of cadre provision for the functioning of modern telecommunication systems and networks and for further progress in this field. Presented below is a possible generalization of an approach to education system building on the basis of its multilevel model with the aim of initiating the process of international discussion on optimal ways of training telecommunication specialists and the possible elaboration of corresponding documents.

Every historical stage in the development of the education system is characterized by the complexity of its inherent real problems, creating an aggregate intellectual horizon of corresponding epoch of higher education. A decision on some of them subsequently discloses their transient nature and are thrown out as they do not meet specialist training requirements, others with either one or another degree of substantiation, are included in the next teaching plans for the education of specialists.

Global problems, which do not have a concrete single decision in the education system, are such: how to teach and what to teach for? If the first question – how to teach – can be answered starting from centuries-old experience of teaching and pedagogical theoretical constructions, beginning from Confucius, when teaching was taken up as a process of knowledge moving from the simple to complex, from low to high ideas. The second question – what to teach for? – always remains a timely and intractable problem, as it discloses the content of the education process at every milestone of society’s development. However, this content is contradictory and every institute of higher education solves inherent antagonisms of specialist training logic.

At present the problem “what to teach for?” as the subject of cognition, formulated its antagonisms, starting from requirements of social practice. Every stage of technological progress leads to a thorough change of specialist training ideology, and consequently, to a change of curricula in secondary and higher educational systems. 

Often ideology and content education change is being tied and is being brought together in an increasing number of teaching subjects. The trouble is that a self-dependent work methodology was not proposed to students, but only an increased quantity of information that leads to the overwork studying process (overwork curricula) and decreasing hours for particular subjects. Therefore, education is being deprived of the joy of creation, becoming uncreative and leads, at essence, to “receptive materials presentation”.

Analysis of the global objects of the cognition (universe, common picture of the world, social and  technical objects of large systems) gives us information about different hierarchy levels in the building of this object. So, if to consider the training process as a large system, then the different hierarchy levels scientific information about this system development regularities, from one side, and ideology information from other side, interacting one with other, promoting the acceptance of more objective management decisions (curricula) for the successful functioning of the education system.

An education system presenting some aggregate of the quite definite material components – lecturers, students, methodology support, technical resources of training, knowledge, communications facilities – are tied together naturally.

This system, as a rule, is spatially localized and is in the state of permanent intrinsic change.

For the effective management of the education system as a whole and for the process of professional training of bachelors, in particular, the model of information interaction in the education system, as Universe, is proposed to be presented as a multi-level pyramidal model.

The low level of the pyramid presents common knowledge about laws of information, energy and matter motion. At the next levels the generalization of systems, phenomenon, object indications occurs. In such a pyramidal structure every information element at one of the high levels obtains information from all low-level elements and informs the higher level elements. As the advance from a low level to a higher one takes place, the quantity of information elements decreases, and the information value at every element increases as well.  The highest level of the pyramid presents full information on the studying system, phenomenon, object.

Such structure of pyramid content considers dialectic logic requirements (as motion from simple to complex, from low to high, from old to new) and interconnection (as relationship between pyramid levels).

For the definition of the necessary disciplines list in the curriculum for the professional training of bachelors, it is needed to define levels and their content of the studied system, phenomenon, object, and to achieve highest levels content. Changes and additions for the further development of the system, phenomenon, object, can attach only the particular discipline programmes with permanent knowledge pyramid level.

In this case the training process reorganization will not have a subjective nature, such as reflecting interests of one or another cathedra, nature, but as reflecting objective interests of the branch and considering world practice training requirements. It must go of fundamental disciplines deepened studying, and by way of more differentiation of the special training and widening specialization practice.

Now let us consider the conception of professional training of bachelors at the direction of “Telecommunications”, using the proposed multilevel pyramid model. Development of telecommunications and information networks, systems and services tends to globalization, digitizing, and convergence of telecommunication systems, computer technology and mass media, strengthening of role of standardization and the active mastering of unloaded UHF range. World telecommunication and information technologies during the last decade of XX century have made a powerful quality jump, have provided the possibility of creating a Global Infrastructure, the main principles of which will not change in the foreseeable future (Figure 1).

Figure 1 – Global Telecommunication System Architecture

Analysis of the world telecommunication and information technologies show, that on the high level of the knowledge pyramid global communication system is present, which could be presented expediently with the next levels: network, system, functional, elemental, and physical (Figure 2). The student’s understanding of the frame of definite problems and selection of criterion of this understanding corresponds to every level. Now, let us consider the content of each level separately.


Figure 2 – Telecommunication system hierarchical architecture

The lowest pyramid level – physical, presents information about electric processes and about energy transmission in different media and materials. The criterion of training on this level is student ability to explain based physical processes and to describe them mathematically. This knowledge level is being formed during the study of physics, mathematics, electrodynamics theory.

Elemental level presents information about primary transformers of messages into signals, radio circuits, integrated circuits (IC), LSI circuits, VLSI circuits, microprocessors, processors, computers. Training criterion is a knowledge of the basic information processes, taking place in radio circuits and in computers, algorithm of functioning. This knowledge level is being formed with such disciplines as information science, radio circuits and signals, basics of the circuit technology, computer engineering, and microprocessors.

On the next level – functional, take place defined synthesizing of information about features, elements synthesis for the characteristics systems considered. This studying level is related to a presentation on the functioning of specific equipment, which aggregates communication and information system. This concerns the following equipment: modems, channelling equipment, commutators, concentrators, multiplexers, routers, network applications (software and hardware products installed in computers). This training criterion considers not only studying concrete special systems, but also the ability to realize them in the practice. At this level of correlation special aspects of interaction on a theoretical basis with the practice of processing, storage, saving and transmission of information begins to be opened. Mastering this level is provided with discipline – functional communication modules.

System level expects at first an all knowledge specialization. Here is laid the foundation for the ability for information transmission systems and communication systems operation and a wider and deeper knowledge for a selected profession is being obtained. At this level a student is being trained for the maintenance and the repair of telecommunication equipment and systems, malfunction diagnosis and operability restoration. This level criterion is forming the thinking and the attainments of a student as a skilled operative (bachelor). It is the subject for activities of specialized chairs: of theory of telecommunication, of systems of information transmission, of commutation systems, of systems of monitoring and of technical operation.

Considered the highest in the pyramid, the network  level corresponds to the completion of the training of bachelors on ”Telecommunication”. This level differs qualitatively from all previous levels: at this level the bachelor is being formed by means of a studying process, the bachelor having deep professional knowledge about principles of construction, controlling, checking quality and reliability of systems interacting in the territorially-distributed informational networks, global information systems. The level is being formed by the next disciplines: communication networks, networks management, frequency spectrum and information streams management.

After the definition of disciplines, corresponding to the hierarchical architecture – information, knowledge, skills with consideration of the content and interaction of levels, we obtain an answer to the question: what to teach for? (Figure 2).

Thus, in the four-year period of bachelor training, accordingly developed model, main attention is paid to fundamental education, creation of the basis of knowledge and abilities, which permits the bachelor in a short time to study any equipment corresponding to his education direction.

The bachelor’s diploma gives him the opportunity to continue his education by individual programmes and to obtain a specialist diploma, thus becoming a competitor of a master’s degree, a doctor of philosophy, or a doctor of science. 

The hierarchy structure of the level of education of a bachelor/specialist/master considers intellectual development of a student obligatory, this is provided by forming an intrinsic world of a student, not only by means of socio-political science, humanities, but by all the processes of teaching natural and technical disciplines. The criterion for such a training is the range of interests of a specialist, his erudition, political and technical competence, ability to solve complex problems skilfully and quickly, and to see and to forecast development prospects of technical, economic and social processes of manufacture as a whole.

The model, presented in this document, may serve as a source for a possible building of an agreed model with consideration to the possible variation of disciplines and of weights, given for different disciplines with the purpose of an maximum adaptation of the specialists to the changing knowledge of telecommunication content according the process of telecommunication technology development. 
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