THE NATIONAL DOCTRINE OF ENGINEERINNG EDUCATION

BASIC PRINCIPLES

1. State-of-the-art social technologies to elaborate the doctrine of engineering education.
       This Session is devoted to the enhancement of the structure and content of engineering education, strongly urged by the social and economic circumstances in Russia, as well as by the improved quality of engineering education, the related hopes to make it possible for our country to overcome the existing socioeconomic crisis, and by the process of integration of the Russian engineering training system into the world educational space.

       To enhance the structure and content of engineering education is the top priority of the Russian Association for Engineering Education. However, the RAEE believes that this can be done more efficiently within the framework of an integral comprehensive national doctrine of engineering education. The RAEE together with a number of the leading technical universities of the country started to elaborate the doctrine of engineering education, the basic principles of which are stated in this report.

        Engineers are becoming key elements of the socioeconomic sphere of life due to realizing of the need for transition to the model of sustainable development of our civilization, as well as the imperative “survival” principle of the mankind, economic reforms with the emphasis on the technological development, as well as prioritizing science intensive and intelligence-based technologies. This fact is of great importance for those elaborating the doctrine of engineering education. This means a higher level of responsibility for accuracy in defining the existing and the growing problems of engineering education; higher responsibility for the integrity of the problem-oriented goals of the doctrine, determined on that basis; higher responsibility for the quality and effectiveness of the proposed pathways for development; and a higher level of responsibility for working out a set of accurate measures to achieve the goals, set in the doctrine. An inaccurate determination of any problems at the first stages of social projects is likely to result in a set of measures, incapable of solving the real problem, which can later lead to major negative consequences.

       In the present social and economic circumstances in Russia, the doctrine of engineering education cannot be defined either as intellectual elite, or as a set of governmental bodies, or as the national and international organizations in the field. The basic provisions of the doctrine should be the result of understanding of the process of scientific and technological advance (coupled with the highest level of both corporate and personal responsibility), understanding of the need for the country’s step-by-step transition to the model of sustainable development by both people and the government, which can provide a balanced solution to social, economic, and environmental problems, along with the task of preservation of the natural resources for the present and future generations.

       The doctrine of engineering education is to be regarded as a consensus, reached by the Higher School, “employers” of our engineers and scientists, the government, and the scientific circles themselves. The pattern of elaborating the doctrine of engineering education must be worked out on the basis of systems analysis, design management, modern methods of expert work (“brain storm”, Delphi method and others), modern methods of processing expert information, managerial and business role-plays, information technologies, and telecommunication systems.

        While elaborating the doctrine of engineering education it is necessary to ensure cooperation between Methodological associations, Association for the Institutes of Higher Education of Russia, Association for Technical Universities and the Russian Academy of Sciences, public scientific and technical academies, public professional associations: the International Union of Scientific and Engineering Societies, the Union of Industrialists and Entrepreneurs of Russia and others, as well as cooperation with a number of highly competent international organizations in the field of engineering education: the American Society for Engineering Education, the European Association for Engineering Education and others, and with the corresponding departments of the Ministry of Education of Russia. The joint work on the doctrine of engineering education will be the “common cause” of the above organizations, later growing into a fruitful cooperation. 

2. Education as part of the national development strategy of Russia

       Engineering education is now the largest subsystem of higher vocational training in Russia (Fig. 1). In 1998 the number of students, studying in universities at engineering departments reached 843,300, which accounted for 30.6% of all the university students; the number of successful graduates in the same year increased, it reached 128 800, which accounted for 30.2% of all the successful university graduates; the number of students at engineering departments, enrolled in that year, was 194,000, which accounted for 29.2% of all the enrolled university students. 
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Fig. 1.

Source: Higher and secondary professional education in the Russian Federation. Statistical reference book. - Moscow, 1998.
The recent years have seen the increasing school-leavers’ demand for engineering professions. So in 1998 the entry competition rates (number of applicants div. by number of places available) for different fields were as follows: industry - 1.83, construction - 2.06, transport - 1.9, communication - 2.77, compared to the average entry competition rate in Russia equal to 1.99. It is noteworthy that the number of applicants (and thereby the entry competition rate) in 1998 was higher than in 1996.

     However, in spite of the scale of engineering training in Russia, the development of its technological potential, the implementation of high-tech, and the transfer of technologies are still limited by the insufficient level of education of able-bodied citizens. The number of university graduates among able-bodied citizens is approximately 18.5%, while in developed countries this figure has reached the level of 30 - 40%, and yet in certain economic regions it is as high as 60% (California, USA). At the beginning of the century, all the leading countries of the world anticipate an increase in the demand for engineers in the intellectual labor market and raise the alarm about the fact, that national systems of vocational training cannot completely satisfy this demand both quantitatively and, especially, qualitatively. 

       Over the last ten years the number of working places in the USA increased by 15%, and the high-tech employment almost doubled. Half of the industrial employment in the USA today requires staff, which received a higher education. The deficit of high-tech specialists in the USA is 200,000 people. American experts say that if the present level and scale of the national engineering training remains the same, the deficit of high-tech specialists will be more than one million people. In the beginning of the century the Japan’s demand for high-tech specialists will double and reach the level of two million people. South Korea has increased the number of its high-tech engineering students by ten times in order to satisfy the demand for high-tech specialists in future. It should be mentioned that in developed countries the salary of a high-tech engineer is constantly growing. In the USA, for instance, it reaches 70-80 thousand dollars a year.

       The forecast by the International Bank for Reconstruction and Development, presented by the bank’s experts in September 1997, contains the following statement: 
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   Almost all the developed countries as well as many developing ones had to go through a crisis situation at some point. It has become a truism, that a successful overcoming of any social and economic crises is achieved by prioritizing the development of professional education. Over the period between 1950 and 1990 the USA, for instance, faced 8 serious setbacks in production, caused by different internal and external factors. The adequate solutions to those problems were largely based on a competent policy in the sphere of education. This was also true for Marshall Plan for Europe and Southeast Asia. In the postwar Russia of the 50s the growth of the expenses on education was greater than that of the expenses on the reconstruction of the national economy.

       It is extremely important for our country to accept the fact that education today is an integral part of the national development strategy. The content of the doctrine of engineering education should be based on the belief that it is only by means of education that we are able to create a basis for new practices, new strategy, and a new policy to help our country overcome the socioeconomic crisis and develop better working conditions for people and come to a better life. 

      Today, the world is solving the strategic task of transition to a technological pathway of development, transition to an “anthropoeconomy”. Sound systems of national education and public health are being developed to establish an educational society, a society that saves money to ensure good health of its people. 
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Fig. 3

       The basis of the doctrine should contain the successful experience, the existing values and traditions of the Russian universities and the higher engineering school of Russia, as well as the experience of the most prominent overseas universities.

       The traditions of the higher technical school of Russia have been developing for more than two centuries now. Between the end of the 18th and the beginning of the 19th century the approach to engineering training in Russian universities implied a high-quality theoretical basis with a lot of practical training. In the USA and Germany of that time the higher technical education still had a stereotyped and mechanical nature.

       The development of the national higher engineering school was closely connected with the work of the departments of natural sciences in Russian universities, which allowed enhancing the theory and avoiding a narrow practical approach to engineering training. The graduates thus had the necessary encyclopedic knowledge. 

       The most important feature of the higher engineering school of Russia is the special balance between the theory and practice. The practical approach is performed through a network of workshops, a resource package for laboratory and experimental work, and special teaching methods.

       In the 19th century, English, American, and German specialists recognized the leading position of the higher engineering school of Russia. Russian principles and methodology of engineering education were a major source of the development of higher schools in these countries.

       Thus, the Russian system of engineering training is not regarded as an empty space, which can be filled with the elements of American, Japanese, and German educational systems. Russian engineering training is first of all a set of successful traditions, fortified by the experience of the countries, where these traditions developed along different pathways. Any foreign innovations, introduced in the Russian system of engineering training, need to be thoroughly adjusted to the Russian reality and mentality.   

3. Formation of requirements for future engineering education
Analysis of factors that determine the development of engineering education shows that the elaboration of the engineering education doctrine must be based on the following (Fig. 4):

· analysis of fundamental reformist improvements in scientific and technical, and socio-economic spheres on the threshold of the 21st century (stable development, mankind survival imperative, anthropoeconomics, technological development, society of education formation, development of practically-oriented complex multidisciplinary sciences, society informatization and mediatization etc.); 

· forecast of conceptual and structural manufacture alterations; country’s science and culture, as well as people’s educational needs;

· investigation of processes of establishment of the country’s multiform economics and orientations of regional economics; 

· systemic objectives and values concept of engineering of tomorrow;

· taking into account the emerging professional education philosophy;
· state and dynamics study of engineering labor-market and intellectual produce on the regional, interregional, national and international level;

· taking into account the role of professional engineer’s personal organization in formation of the engineering type of thinking, his own choice of integration into engineering culture, his aim at self-development and professional creative work.
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Fig. 4

It is asserted that education should reflect and reproduce the troubles of the society it exists in. In the given doctrine, the system of engineering education is to provide formation and establish conditions for evolutional new generation nurture of highly educated professionals in the engineering sphere, who are able to support stable dynamic economics development, and innovation development of various spheres of practical work on the basis of high-end technologies; specialists for whom self-development and professional skill, elaboration of individual activity style are priority guidelines during the whole life. Engineers of the new generation should be professionally and socially protected by the education quality from the real risk of conversion a person into plug-in technologies material.

The “tree” of objectives, functions and structures is elaborated as a basis for determination the requirements for an engineer and the content of engineering education. Formation of such systemic engineering description is provided by the experts using the methods of systems engineering, modern methods of work with experts and expert information processing. 

The fragment of the objectives tree, including the global engineering objective and its decomposition by the structure and life cycle of end products manufacture, is represented in Fig. 5.
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Fig. 5

Further decomposition of the objectives tree by the requirements of systems of objectives determination (Fig. 6), engineering structure, as well as experts work designed to define simplicity, plenitude, and essentiality of acquired purposes and value aims, functions and structure of engineering, their ranking and aggregation should allow to form the normative variant of the tree of engineering objectives, functions and structures, that will serve as a basis for designing of engineering training content. 

Usually purpose structures of that kind contain up to several thousands of elements, therefore generation, holding, actualization, and navigation according to this structure, as well as the analysis and formation of design decision require the use of special dataware and software.

The first stage of such purpose structure of engineering allows the experts to determine the character and the level of engineering education.

According to the preliminary experts’ opinion, multistructural economics and diversity of society’s professional and educational interests form the market requirement for engineering education of various level and character: engineers-professionals (engineering elite), engineers of encyclopedic learning, oriented towards work for small-scale enterprises, manufacturing engineers and technologies transfer engineers (Fig. 7). 
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Fig. 6
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Fig. 7
As we see it, the given system of requirements, described by means of engineering objectives tree, should be converted into requirements for the level of preparedness of those who have completed their education according to the course program (specialty) ratified in the State educational standard.

Currently the State educational standard includes the following components: overall specialty performance; general requirements for the level of preparedness of those who have completed their education according to the course program including requirements for general grounding (purposes) and requirements for knowledge and skills in accordance with the disciplines cycles (humanitarian and socio-economic, mathematical and natural-scientific, general professional and special (purposeful problems); as well as mandatory minimum of the content of professional educational specialty program (problem-oriented tasks). It is important that only purposes be fixed in the State educational standard, and it should be supplemented with the systems of test rating, associated with the international systems. All the rest standard components are the prerogative of the higher educational institution and are included into the University’s educational standard as means of national goals achievement in engineering (Fig. 8).
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Fig. 8

Within the frameworks of produced doctrine it is suggested to vastly reduce the number of specialties in the state classifier, restricting them by the number of allied specialties, which cover all engineering spectrum. It is unreasonable to fulfill the development of the state classifier only at the expense of new multidisciplinary specialties emergence.

4. Formation of the engineering education content.

The competition on the labor market induces the engineering universities to solve the problems of training of specialists of the adequate quality.

The educational policy of the university in such conditions should be aimed at training the competitive specialists, who are socially protected by quality and by professional opportunities of their education and who are personally prepared to work in constantly changing conditions.

However, the successful solution of these problems and productive organization of University’s activities on the intellectual labor market is impossible only on the basis of obligatory minimal requirements to the level of specialists training, which are established by the government. 

For the successful functioning of the University on the intellectual labor market, taking into consideration the understanding of state educational standard, adopted in doctrine, we can see the need to form on the basis of state standard the educational standard of a definite educational institution, which should become a concentrated reflection of the educational policy of the University. (Fig.9)
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Fig. 9
The productivity of the idea to create the educational standard of the University was of major importance for us while developing the educational standard of Tomsk Polytechnic University.

This work affected almost the whole teaching staff of the University and allowed for the formation of a group of associates to implement pedagogical innovations suggested by the standard of the University.

While designing the educational standard of the University we have analyzed the requirements of the educational standard towards the TPU graduates, traditions and experience of the specialist training at Tomsk Polytechnic University, and also in the leading universities at home and abroad, we have studied the results and efficiency of the educational reforms in the leading countries of the world, and tried out in practice the research works of the scholars on the problems of educational institutions.

In the established educational standard of the University, we have taken into account all the peculiarities of specialist training for the region’s intellectual labor market. The traditions, experience, and understanding of the contemporary level of specialist training by the University were represented, formation of the graduates’ image, their professional mobility and competitiveness on the national and world intellectual labor market were guaranteed. 

As a result of this work, the major requirements concerning the content of the University educational standard were established, in accordance with which the University should include the fractal organized totality (Fig.10):

· teaching, which provides mastering of the humanitarian and social and economical, mathematical and natural-scientific, general and vocational knowledge on the required level (Fig.10-a);
· education, which provides the formation of the methodological culture of the graduate; the mastering of the methods and techniques of the cognitive and professional, communicational and axiological activities (Fig.10-b);
· ability performance, which provides a complex training of the student for professional activities and his/her professional sef-actualization (Fig.10-c).
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Fig. 10
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Fig. 10-a
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Fig. 10-b
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Fig. 10-c

To turn a student into a professional engineer, it is important that he change the sphere of education for the sphere of activities. It is important to integrate knowledge and methods of functioning, where the key values are its system-forming factor.

To increase a student’s professional potential, it is important to leave the sphere of knowledge for the sphere of practical activities and problem solving. 

The distinguishing feature of the system of knowledge for training engineers is the stability of natural scientific, mathematical and world outlook basis of knowledge, the broadness of the interdisciplinary system-integrated knowledge of nature, society, way of thinking, and also a high level of general professional and special professional competence, that provide functioning in the problematic situations and allow to solve the task of specialists training with greater creativity.

Today, it is obvious that traditional understanding of vocational education as acquiring a set of knowledge, based on the teaching of fixed subjects, is not sufficient. Not only subjects should become the basis of education, but also the ways of thinking and functioning, i.e. procedures of reflective nature. Knowledge and methods of learning and functioning should be united into organic integrity. All this poses a task of including the issues of formation of methodological culture, including methods of cognitive, vocational, communicational and axiological activities into the requirements to content and level of engineering training. While designing the system of methods as one of the crucial components of the educational standard, it is important to state the level of method mastering. It is advisable to differentiate the level of method mastering into two classes, which provide the reproductive (achieving the traditional result with the use of popular means) and productive (posing new goals and creating new methods of their achievement, or achieving traditional results with the help of new means) activities. 

 The distinguishing feature of the engineering education should be a high level of methodological culture, superb creative mastering of the methods of cognition and functioning.

As experience of specialists training shows, the successful activities of the engineers are determined not only by the high level of knowledge, productive mastering of the methods of cognition and functioning, but also by the complex training for professional work. It is determined not only by the training for professional work in the conditions of the normal life and established production, but also for the tests, changes in the ways of life, for the repeating changes of their world-outlook, ideologies and concepts. Thus, successful vocational activity suggests not only a high level of teaching and education but also spiritual, moral, social, psychological, and physical culture of any individual. The University should become not only the center for science and education but also the center for ability development of a person, his professional coming-into-being and self-actualization.

When designing the content of education and the requirements to the level of training engineers, it is important to find the place for the system of knowledge and methods, aimed at accomplishing the tasks of self-knowledge and self-actualization of an individual.

An educational standard of the high vocational education includes three components: federal, regional, and university.

The federal component of the educational standard determines the mandatory minimum of requirements to the level of graduate training. It is established by the state educational standard of the high vocational education for specific specialties. 

The regional component of the educational standard implies the national and regional peculiarities of specialists training and also provides their competitiveness on the regional intellectual labor market, thus reflecting the integration of the University into the scientific and production sphere of the region.

The university component of the educational standard reflects the peculiarities of scientific schools, traditions, experience and understanding of the contemporary level of specialists training by the University’s community, also it provides the formation of the graduates’ image, their professional mobility and competitiveness on the national and world intellectual labor market.

The university component of the educational standard of Tomsk Polytechnic University implies the students’ erudition on the basis of the following: 

· understanding a key role of methodological and ideological views in the sphere of professional activity;
· orientation to the professional skill and creative development of an occupation and an individual in it;
· mastering the social and psychological culture and skill to analyze social and personal significant problems;
· broadening an individual’s outlook, high standards of behavior and good manners.
Including additional requirements to knowledge and skills of the graduate in the following disciplines:
· use of the system approach and methodological standard, cognitive, professional communicative, axiological activity and also methodology of humanitarian and social and economic, mathematical and natural sciences;
· knowledge of the basic scientific concepts of a human body, social and psychological characteristics of the man, their self-diagnostics and development self-planning;
· knowledge of features of intellectual property and copyright;
· understanding the role and place of the Russian university in specialists training. 
In the market of intellectual labor the university introduces products through educational standards. Designed at the university, standards for all training courses and professions characterize Tomsk Polytechnic University as an identity in the educational system of Russia.
 Crucial part in the formation of engineering education plays its humanitarian, fundamental and professional orientation. (humanitarization, fundamentalization, professionalization).
Humanitarization of the university technical education is based on the following principles:
· orientation of the engineering education system to the creation of conditions for spiritual, moral and cultural self-development of an individual;
· profound fundamental and methodological training of engineers in the sphere of humanitarian knowledge, spiritual life of the man and society;
· mastering the methodology of knowledge (cognition) and creativity, practical activity, social behavior and self-development of the personality as decisive conditions for success achievement in the course of life;
· creation of the premise for organic actuation of engineers in economical, social and cultural processes of the world civilization development;
· mastering the future professional work as a unity of physical, economical, social, social and psychological and noospheric regularities and assessment of usefulness of created artificial spheres from the view of historicism, priority of universal values, humanism, and general civilized approach;
· integral connection of educational process with extra curriculum activities, leisure and rest of students, broad involvement of scientists and cultural workers, art and religion, policy, law figures and workers from other spheres of public life to teaching in universities;
· democratization of the whole system of engineering education, political and ideological pluralism, combination of basic and changeable components of educational process, personalizing of training in accordance with the requirements of the student;
· internationalization of engineering education.
Valuable and semantic nature of humanitarisation of engineering education is the providing of harmonic unity of natural and scientific and humanitarian standard of knowledge and activity, of the unity based on mutual understanding and the dialogue.
The most crucial task of the system of engineering education in this respect is to create conditions of revival of unified natural and scientific and humanitarian standard of knowledge and activity.
For understanding the problems of fundamentalization of engineering education we cite the classification of educational disciplines (Fig. 11). 
Taking into account the given classification, fundamentalization of engineering education includes:
· the increase in the volume and significance of disciplines of general scientific cycle, strengthening of connections between disciplines of the educational schedule that shall promote the education of system -defined thought of the specialist, understanding of the necessity of economical, social, political and other factors at elaboration and introduction of new techniques, technologies, equipment etc., 
· modification (reorganization) of professional disciplines’ cycle consisting in, at first, strengthening of attention in these courses to methodical, ideological and social problems, secondly, in analysis of individual factors, single regularities of phenomena and concepts, theoretical aspects on the basis of fundamental ideas and principles, characteristic for the given science, thirdly, in transition from the analysis to synthesis of the design solutions, their optimization and mathematical modeling in special courses;
· formation of methodological culture of the specialist including methods of cognitive, professional, communicative and axiological activities in the process of education;
· studying of special disciplines, aimed at the formation of reliable skills in the use of means and technologies of information culture, and also disciplines, aimed at mastering of rational methods of education.
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Fig. 11

Professionalization of education is aimed at the training of the professional of a new-type, who is likely to be regarded as the carrier of an integrated technological activity and is remarkable for the depth of thought, encyclopedic knowledge, delicacy of spirit, who is capable of creative activity at all stages of vital cycle of systems’ creation from research and design up to the elaboration of technologies and enterprise activities.
Professional competence may be achieved in real educational training by means of engineering and engineering culture mastering, as well as practice-biased training (system methodology, conceptual designing, development programming).

The development of engineering education doctrine requires thorough investigation of engineering language training improvement problems.  There is a need to reconsider the objectives, content and foreign language training technology in the system of engineering education, to provide foreign language training motivation, to strengthen a material, technical and teaching staff base, and to involve various specialists having a high level of language competence, to develop multilevel language training individual-biased system and to form active information and teaching linguistic environment at engineering universities, etc.

The major objectives set by the state educational standard should imply practical modern language competence as means of cross-cultural communication, which provides:

· continuation of education and professional activities in international  environment;

· communicative and cultural competence in everyday communication with native speakers;

· fluency in reading newspaper and magazine articles, understanding TV and radio programs without translation, ability to perform business correspondence, to hold negotiations, and to draw up contracts;

· professional competence in translation of specialized technical literature in the original, in presenting lectures and reports, and in writing scientific articles in the foreign language.
The formation of a high level of informational culture in the system of engineering education is essential for efficient engineering activity on the threshold of the 3rd millennium. 

Information and intellectual technologies, accumulated information resources in the form of data and knowledge, information and logical models, huge computing capacities and means of global telecommunication dialogue create the basis for functional division of labor in the scientific and technical activities and provide opportunities to create sophisticated systems in the creative laboratory of an individual for the first time in the history of mankind.

5. Transition to new educational technologies in the engineering education
Search for non-traditional, technological, social and   pedagogical decisions, the use of ideas and essentially new “advanced” technologies, to provide repeated efficiency increase in pedagogical and educational labor, creation of mass “production of talents”, use of distance learning – all these combined are likely to play a key role in implementing the Doctrine of the Engineering Education. 

Now all over the world in engineer’s training, radical transition from “the school of memory” to the institute in which the student is taught to use his own thinking is being carried out.  Transformation of the engineering education system into the sphere of cognitive and engineering activity development, communicative and engineering culture is radically changing the university image including its teaching and educational process.  The major direction of engineering education development in this respect is the special organization of student’s work throughout the period of study at university in complex multidisciplinary practice-biased teams, students’ involvement into a creative activity, maintenance of their mass participation in research, creation of purpose-biased education.  All these should create favorable preconditions of evolutionary transition in the engineering education from the educational (“the school of memory”) to the research and educational processes.

Nowadays, the educational process can be presented as the system of workshops led by creative, skilled and prominent researchers and leading engineers.  The updated community of students, competitors for bachelor’s and master’s degree and engineering status, post-graduate students and people working for a doctoral degree form creative teams, a kind of scientific school capable of maintaining the continuity of cognitive activity, awareness of the world and the individual’s place in it, ideals, values and objectives of the scientific and engineering work.

Modern education technologies in the system of engineering education embrace widespread academic mobility.

Today all-sufficiency of the university in any country, which is aimed at professional training of engineers competitive on the world market of intellectual labor, has been exposed to fair criticism. The need for academic mobility expansion is considered crucial for changing the qualitative status of specialist’s training.  In the system of Russian engineering education the student academic mobility is not highly developed and the exchanges among students come to less than 1%.  Academic mobility has been highly developed and has got the necessary state support in many foreign universities and in some countries (e.g. in Germany) student internships in domestic and foreign universities are essential in getting valid professional education.  It is worth noting that to increase students’ academic mobility opportunities within the country, US universities have been practicing contractual relationships between the universities.       

The Association for Engineering Education, the Association for engineering universities should consider the possible solutions to some academic mobility problems; there is a need for “included” education abroad, “route” education technologies, including the use of telecommunication facilities, exchange of leading scientists and professors between educational establishments at home and abroad.

The export of educational services to the far and near foreign countries on the basis of an integrated part-time and full-time education based on the use of distance learning will contribute a lot to the improvement of the Russian engineering education.

During the last few years, higher educational establishments of various countries have been carrying on an intensive work on the integration into the international market of educational services through traditional and distance learning technologies.

The harsh competition is a distinguishing feature of the present-day international market of educational services.  In accordance with the expert evaluation, US universities control about 30-40% of the international market of educational services.  Almost 3, 000 US universities are functioning successfully on this market, more than 1,000 international students are studying in 80 American universities.  International student’s education in American universities has turned into the significant source of revenue for the development of the higher education and the national economy.

Tomsk Polytechnic University is working hard on joining the international market of educational services on the basis of an integrated part-time and full-time education using distance learning technologies.  Now teaching resource in English for four specialist’s courses has been developed at the university:  computer sciences, chemistry and applied chemistry, mechanics, power engineering and electrical and mechanical engineering.  Contemporary distance learning infrastructure has been established, including the creation of the university representative office in Russia and in near foreign countries; the main representative office for students from Africa, Mediterranean Sea and Europe has been functioning in Cyprus.

Our practice and the experience of other Russian universities show that professional and educational specialist’s training programs in the sphere of science, which have been formed in accordance with the traditional European, African and American nomenclatures, and whose content and structure meet the international requirements are of great demand on the international market of educational services.

Professional and educational programs, which have been designed in accordance with the stated requirements of the international market of educational services, provide adequate training of highly qualified specialists.  However, there are some discrepancies in the existing requirements of Russian state educational standards, and this creates some difficulty for graduates in getting diplomas of the state standard.  This obviously stands in the way of many Russian higher educational establishments to the international market of educational services.

When developing educational state standards of a new generation it is advisable to ponder previous experience and eliminate contradictions for further improvement and implementation of the state educational standard system adjusted to the international practice of specialist’s training.     

6. Keeping the quality of engineering education at the level demanded by the society.

The doctrine shall include an integral system aimed at keeping the quality of engineering education at the socially adequate level. The following system components should be presented (Fig. 12): 
· the new generation of national educational standards and individual universities’ standards set on the basis of the former;

· system of public and state attestation of engineering educational institutions;

· system and technology of accreditation of vocational educational programs in different academic fields performed by both domestic and foreign public vocational associations along with national specialized agencies;

· system of engineering specialists certification and awarding of engineering certificates of all the levels (e.g. European instructor, engineer);

· system of social and economic stimuli aimed at professional promotion and elevation of the public status of an engineer;

· system of continuous advanced training and postgraduate engineering education. 
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1. Setting a new generation of national educational standards and individual
universities' standards on the basis of the former

2. Improvement of the system of public and state attestation of engineering
educational institutions.

3. Establishment of the system and technology of accreditation of vocational
educational programs in different academic fields performed by both domestic
and foreign public vocational associations along with national specialized agencies

4. Construction of the system of engineering specialists certification and awarding
of engineering certificates of all the levels (e.g. European engineer)

5. Introduction of the system of social and economic stimuli aimed at professional
promotion and elevation of the public status of an engineer

6. Establishment of the advanced training system and the system for continuous
postgraduate academic assistance to the graduates

7. Formation of engineering ethics
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Conclusion 

To conclude, I would like to once again emphasize the importance and necessity of the national engineering education doctrine as it is the document, which accurately reflects the views of the scientific community, society, individual and state on the future of the Russian engineering education.

The National Doctrine of the engineering education should serve as a basis for Federal Program for Vocational Education Development while legislative acts and government decrees should correspond to its provisions. It should provide sources for professional engineering ethics development and for all the decisions taken by public associations and other organizations.

The National Doctrine of the engineering education can only become efficient if all the necessary mechanisms are established and its continuous application, actualization and enhancement in response to the changing conditions, factors, and new engineering requirements are provided. 
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“We live in a special moment of history. At this stage new technologies, coupled with reforms and investments in education provide the developing countries with an opportunity of a radical economic advancement, especially when we speak about the group of countries possessing half of the word’s natural resources. By 2010 - 2020 Russia together with China, India, Indonesia and Brazil will become the new five economic “tigers”, strong, active players in the global economy.” 





by Joseph Stiglitz, 


  Vice-president of the International Bank for Reconstruction and Development, 1997





“It may happen that our country, that has already “missed” a number of global reforms of the 20th century (such as statement of balance of the managed and the stochastic economies of a country - Roosevelt’s New Deal rate; the development of the applied sciences in liberal education; application of informatics, computerization, and the related epistemic revolution), will miss or “rally over” this new trend as well.” 





(by the authors of the plan for the development of the Russian educational system. Moscow Academy of the Development of Education, 1993).











