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Introduction 

 

In present, the European educational system is passing the reforming period 

within the Bologna Process aimed at formation of a unique all-European learning space, 

and the three-level model of education - "Bachelor-Master-Doctor" is being gradually 

introduced in the majority of higher education institutions. The third cycle or the third 

level is actually a Doctoral level of ed-ucation and implies 3-4 years of study. 

The Strategy "Europe-2020" [1] declares that one of the objectives of world community 

is to create a so-called society of knowledge. This is explained by the fact that the 

progress of modern economy is defined by the development of knowledge-intensive 

innovative branches, and demands staff with the appropriate level of training. 

In this regard the concept of the European higher education assumes that the 

existing two-level system of the European university education is supplemented with 

the equivalent third level which has to turn from elite (single) training of top skill 

specialists into a level of wide-scale training. Thus, Doctoral programmes are 

considered as a link between educational and research space. 

The purpose of Doctoral training is also transformed to a certain extent; now it is 

oriented at not only a specific research [2] but more at training though research. It is 

assumed that Doctoral level education is aimed at not only the reproduction of high 

school and research sector staff, but also at the training of leaders for the knowledge-

intensive branches of economy [3,4]. 

The modern researcher in order to achieve a successful career has to possess 

professional knowledge and skills in both specific area of his interest and adjacent areas 

of scientific knowledge (interdisciplinarity of training), as well as skills of "team game", 

to understand the principles and methods of knowledge transfer and commercialization 

of research and development results. The above mentioned requires the inclusion in 

competence-based models of Doctoral education of so-called general (transferable) 
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skills for work in the knowledge-intensive professional environment both inside and 

outside of an academic sphere [5]. 

The general/transferable competences are competences that save their value 

outside the context of a scientific research executed by the Doctoral student. Formation 

of this kind of competences implies the expansion of number of disciplines in the 

programme of Doctoral training. 

In the next section current trends of development of the third level (Doctoral 

cycle) of European higher education are discussed. 
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1. Doctoral level education – the third level of higher education. Main principles 

of the European approach 

 

1.1. Raise of governmental influence on doctoral training 

The governmental influence in regulation and definition of standards of scientific 

staff preparation is becoming stronger in the European education, that can be considered 

as a process of "deprivatization" of doctoral education. Unlike in Russia, earlier the 

conditions and form of the European highest qualification staff training were 

traditionally under the authority of universities. 

 

1.2. Formation of new organizational structures 

In the European Doctoral education the two organizational models of Doctoral 

programme support are presented. 

Doctoral (research) school. This is the organizational structure formed for 

Doctoral students carrying out research on the specific scientific direction or subject. 

Doctoral research schools can exist in the form of research networks including several 

universities, regional re-search clusters, etc. 

School of certified researchers. This includes Doctoral and Master students and 

provides them with administrative support. Its main objectives are to carry out the 

enrollment of students, to organize their mastering of required competences, to ensure 

availability of lectures and research process, to carry out monitoring of educational and 

research process, to manage the processes of Doctoral education quality provision. The 

advantage of such organizational model is the provision of continuity of Master and 

Doctoral students’ research training. 

 

1.3 Introduction of structured Doctoral programmes 

In the European Union there are individual and structured Doctoral training 

programmes. Within the individual programme Doctoral students seek for their 
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personal scientific supervisor among teachers of the higher education institution and 

work independently on their dissertation. Depending on specialization they can work 

separately or together with other scientists. The Doctoral student chooses the institution 

in which he will carry out the research work – a university, a research institute or an 

industrial enterprise. The duration of training within an individual Doctoral programme 

depends on time self-planning or a term at Doctoral studies. 

Along with the individual doctoral programme, there are structured doctoral 

programmes. In case of training within a structured programme the doctoral candidate 

is lead by a group of supervisors. European structured doctoral programmes assume the 

achievement of larger integration of educational and research interests, shorter term of 

training, as a rule, three years, and besides the direct dissertation writing they include 

the training according to a certain programme (studying of courses in frames of the 

specialty). Programmes often have interdisciplinary orientation and in most cases 

support the formation of additional skills and qualifications. The systematic and 

intensive supervision within these programmes, as a rule, allows to defend the doctoral 

dissertation in due time. 

The individual programmes are acknowledged to have such problems as high 

dependence of a doctoral candidate on the specific research supervisor, a not always 

effective scientific supervision, a high percentage of graduates that left the training 

programme, a longer term of earning the degree than in the case of training within the 

structured programmes. 

Now more and more of European universities offer structured doctoral 

programmes for the third level of training. 

 

1.4 Reforming of the scientific supervision institute 

 

The main European requirements to reforming of the scientific supervision 

institute are: 



9 

 

 

 

 

 

 

 

 higher education institutions must guarantee the high level and quality of 

scientific supervision ensuring the continuous development of professional 

skills of research supervisors; 

 doctoral training must be based on the contractual system with definition of 

joint responsibilities of doctoral candidates, research supervisors and higher 

education institutions; 

 influence of supervisors on the final evaluation of the doctoral candidate work 

must be extremely limited; 

 in view of modern research multidisciplinarity the joint supervision by several 

scientific supervisors of the doctoral work must be introduced in practice 

(including representatives of research institutes, industry, and also from 

different countries). 

 

1.5 Introduction of professional Doctoral degrees 

Earlier, the traditional European doctoral education leading to earning of the 

Doctor of Philosophy (PhD) scientific degree didn't assume the formation in students 

of "transferable" competences and was only aimed at future academic career of 

graduates (the only exception was the Anglo-Saxon educational system where the 

professional doctoral degree exists for a rather long time). Now, there is a tendency in 

the European doctoral education directed on recognition of doctoral degrees in various 

spheres of professional activity. 

In conditions of the knowledge-intensive economy the so-called Collaborative 

Doctoral Programmes are actively developing that are based on cooperation of 

universities, research organizations and industry enterprises. This opens a perspective 

of improvement of doctoral education as an integrated result of partnership of 

universities and the industry for strengthening of knowledge exchange between these 

two spheres. A characteristic feature of such a doctoral programme is that the university 

and the enterprise act as a common research platform. 
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1.6 Internationalization of doctoral education 

Internationalization of doctoral education can be carried out in various ways: 

 "In-home" internationalization (with use of collaborative platforms for obtaining 

information from international network resources, online information exchange 

with foreign doctoral candidates and their supervisors, researchers who are 

engaged in similar subjects, etc.). 

 Programmes of doctoral mobility (individual mobility of doctoral candidates 

within various educational and research projects). 

 Joint international supervision of a doctoral candidate (with participation of two 

and more supervisors). 

 International joint doctoral programmes (joint, integrated curricula, joint 

"Councils" for dissertation evaluation, joint degrees). 

 Now the strategies of Joint international doctoral training develop in the 

European universities. There are various models of the international doctorate 

[6]: 

 a single doctorate model ("one diploma") plus a joint certificate of international 

mobility recognition; 

 a bilateral cumulative doctorate model ("double diploma") issued on the basis of 

the joint scientific supervision; 

 a bilateral or multilateral integrated doctorate model ("double diploma" with a 

"Doctor Europoeus" joint certificate); 

 a model of multilateral common doctorates (a uniform joint diploma) signed by 

all rectors of partner universities.  
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2. Structured programmes of the third level of education 

 

Structured doctoral programmes are characterized by the following features: 

 targeted research training including a number of educational courses; 

 detailed plan of the research project and dissertation; 

 availability of courses for development of "transferable" skills; 

 aiming at end results; 

 centering on the student; 

 Curriculum design for the entire period of training. 

Doctoral studies within the structured programmes mean the training in the 

following complementary directions: 

 main research skills in the specialty area (writing of papers, participation in 

conferences and special seminars, presentations on the state of the research). 

Profound professional training (knowledge in the chosen scientific discipline and 

in adjacent areas, ability of complex analysis, creative skills); 

 interdisciplinary research training when doctoral candidates join one of the 

thematic training programmes providing the multidisciplinary and integrated 

environment for expert knowledge; 

 development of "transferable" skills by means of a broad range of models 

(communication; information/publication; etc.). Personal efficiency (planning of 

scientific and organizational work, career planning, time management, etc.). 

Management in the research and development area (management of projects and 

their financing, professional and ethic standards of scientific and innovative 

activity); 

 additional "transferable" competences. 

 

The general principles of formation of the structured doctoral programmes in 

European universities are: 
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 availability of the "critical mass" of students in this scientific direction (as a rule, 

the number of participants of the structured programme is considered to be at 

least 30 people); 

 accurate formalization of the training system: transparency of the enrollment 

procedure; a clear system of evaluation of results of the doctoral candidate work; 

the regulated rules of interaction of the doctoral candidate, research supervisor, 

university and other interested participants of the process; 

 structured programmes have to be based on flexible intrauniversity, 

interuniversity, national or international structures which, along with traditional 

university doctoral studies, can be doctoral (research) schools organized 

according to the problem and disciplinary principle. 

 

As a rule professional training of the doctoral candidate is carried out in a 

research group through contacts with the research supervisor (supervisors) and other 

researchers. This base of research training is supplemented with training in frames of 

the structured programme organized within the doctoral school. The aim of doctoral 

training is to create in graduates "the advanced level of creative and independent 

thinking". 

 

Thus, a structured programme includes: 

 main research dissertation work obligatory for all doctoral candidates; 

 profound disciplinary and interdisciplinary training in the form of special 

courses and seminars; 

 educational modules (selective) aimed at formation of personal abilities and 

competences necessary for successful writing of a dissertation and subsequent 

professional career [2]. 

 

The major factors in organization of the European structured doctoral 

programmes are: 
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Financing and management of doctoral education. 

Much attention is paid to providing the conditions for stable and full financing of 

doctoral structured programmes [3] that will support the scientific research. Doctoral 

candidates are considered as professional researchers and are granted with the 

corresponding status and sufficient financing. The doctoral studies structured 

programme is controlled by either the programme head or a joint body consisting of 

heads of the programme separate directions. 

 

Rights and obligations of doctoral candidates, research supervisors, 

administration  

The doctoral candidate and the research supervisor plan together the dissertation 

work; they confirm in written form a possibility of work completion during the term 

provided by the contract. The PhD student prepares annual reports on his dissertation 

work. The research supervisor(s) gives comments and explanations on these reports in 

written form. 

 

In case the doctoral school Council finds out that work is not completed in due 

time through a fault of the research supervisor a decision on his/her deprivation is made. 

The Council investigates also the conflict situations arising in the case of disagreements 

between the doctoral student and supervisor concerning preparation of the dissertation. 

Both parties [7] have the right to appeal to the Council. 

 

Control of training 

Within the structured doctoral programme the reporting procedure is clearly 

standardized. At the final stage of the work the student has to have a necessary minimum 

of papers published or being in press and presentations at conferences. Sometimes, the 

list of scientific journals and publishing houses is approved where it is recommended 

to publish the doctoral candidate research results (a certain analog of the Russian "VAK 

list") [8]. 
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2.1. General structure 

 

The doctoral candidates who have chosen the full-time tuition, have to follow 

depending on the chosen University the plan of a three- or four-year comprehensive 

programme. The programme is formed in order to give a fundamental knowledge in 

adjacent areas and at the same time to correspond to individual needs of the doctoral 

candidate as a researcher. To provide these necessary conditions, the doctoral studies 

are carried out according to an individual plan of the doctoral candidate developed by 

the research supervisor together with the student. 

In Russia the third level is called ”postgraduate study” and has the study period 

of 3 years on a scientific specialty at full-time tuition, and at correspondence training 

— 4 years. The academic degree awarded in case of completing the programme and 

successful dissertation defense is “the candidate of science”. In other European 

countries this term is also 3-4 years. 

The third level training programme (syllabus) consists of general and individually 

selected modules. It represents the set of educational and methodical documents 

including: 

 curriculum, 

 working programmes of disciplines (modules), 

 programmes of field trainings and methodical materials. 

The study programme in Russia for the third level students (in postgraduate 

study) has the following structure: 

- an educational component; 

- a research component. 

An educational component includes the following sections: 

- obligatory disciplines (modules); 

- elective courses (modules); 

- field training. 
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A research component includes the following sections: 

- a research work of the PhD student and a dissertation work for an academic 

degree of candidate of science; 

- qualifying examinations for the candidate degree; 

- preparation for dissertation defense for an academic degree of candidate of 

science.  

Below is the basic list of obligatory taught modules that is to be used as a guide 

when developing a specific structured PhD (doctoral) programme. 

1. Current state of theoretical knowledge and practical skills in the chosen area of 

scien-tific research; 

2. General principles of scientific research, analytical methods; 

3. Principles of management, formation of the career growth and personal 

development attitude; 

4. Introduction of fundamental results of research; 

5. Exchange of knowledge and research of interdisciplinary influence. 

In addition to study and independent scientific research within the general 

programme, the doctoral candidate has to have an opportunity to attend additional 

external lectures, courses, and conferences both in university and in a wider scientific 

community. 

The main objective of the third level of education (in Russia – postgraduate 

studies) is training of scientific and pedagogical staff of top qualification in the chosen 

specific area for professional activity in science, education, and industry. 

The graduate of a postgraduate study is a top qualification expert and has to be 

trained to do: 

- independent (including supervising) research activity demanding the 

fundamental training in modern directions of science, equipment and 

technologies of scientific research, as well as the specialized training in the 

chosen direction and possession of skills of modern research methods; 

- scientific and pedagogical work in high school and special colleges.  
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 As can be seen from the above, there are perfect analogies to the European 

structured doctoral programmes. 

 

2.2. Admission requirements 

Those who would like to pursue a study programme of the third level of education 

on the chosen scientific specialty, must have a higher education degree confirmed with 

the Master diploma (in Russia the “Specialist” diploma is possible). Admission to the 

third step (postgraduate study) is made based on results of entrance examinations on a 

competitive basis. Programmes of tests for admission to the third step (postgraduate 

study) have to be developed by the chairs (departments) that carry out the training of 

graduate students in this scientific specialty. 

 

It is also necessary to submit a project of the intended research work where it is 

required to specify the area of research, to prove its relevance, to describe the working 

hypothesis, the purposes and methods of the perspective work. 

 

2.3. Educational component of the third level 

A criterion of successful pursuing of the educational component is obtaining by 

a student of 120 credits. The doctoral candidate is granted the corresponding document 

confirming the successful result of training and allowing him to work in the area of 

scientific research. This diploma has an independent value and can not be equated to 

the doctoral degree PhD. Without this diploma the doctoral candidate can not be 

admitted to the doctoral dissertation defense. 

The educational component of the third level and structure of 

evaluation (credits) 
 

Module Title Credits Term Report 

1 

Current state of theoretical knowledge and 

practical skills in the selected area of 

scientific research 15 1 year 
At the end of 
1 year 

     

 General principles of scientific research,   At the end of 

2 methods of analysis 30 1-2 year 2 year 
     



17 

 

 

 

 

 

 

 

 Principles of management, formation of   At the end of 

3 career growth and personal development 15 1-4 year 3 year 

 attitude    
     

 Introduction of fundamental results of   At the end of 

4 research 15 1-3 year 3 year 
     

 Exchange of knowledge and research   At the end of 

5 of interdisciplinary influence 15 2-3 year 3 year 
     

 Special courses in the selected area of   At the end of 

6 scientific research 30 2 year 1 and 2 year 
     

 Total credits 120   
     

 

At the beginning of study the doctoral candidate has to make the individual plan 

of work and coordinate it with research supervisors. During the process of plan 

implementation the doctoral candidate will receive credits for the corresponding 

modules. 

 
2.4. Result of pursuing of the educational component 

As a result of study the doctoral candidate has to possess the following knowledge 

and skills: 

 culture of thinking, ability to generalize, analyze and perceive information, to set 

the goal and choose the way of its achievement; 

 readiness to cooperate with colleagues, group work; 

 ability to find organizational and administrative decisions in non-standard 

situations and to bear responsibility for them; 

 ability to use normative legal documents; 

 aspiration to self-development, raising of own qualification and skills; 

 awareness of social importance of future profession, high motivation to perform 

professional activity; 

 use of basic provisions and methods of social, humanitarian and economic 

sciences for solution of social and professional tasks; 

 ability to analyze socially significant problems and processes; 

 use of fundamental laws of natural-science disciplines in professional activity, 

application of methods of theoretical and experimental research; 

 ability to make, present and report results of the performed work; 
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 ability to create and edit texts of professional appointment; 

 ability to use modern technical instruments and information technologies for the 

solution of communicative tasks. 

 

2.5.Description of main learning modules 

2.5.1. Current state of theoretical knowledge and practical skills in the selected area 

of scientific research 

 

Aim. Doctoral student understanding of a character of the selected scientific 

direction and the underlying philosophical provisions. Study of a range of questions of 

the doctoral candidate in the selected area during the research period. 

 

Results: 

 Knowledge of basic principles, making the fundamental basis for creation of 

theory, carrying out a research and selection of corresponding analytical 

methods. 

 Knowledge of a range of questions which arise during the period of research at 

level corresponding to doctoral dissertation. 

 

2.5.2. General principles of scientific research, methods of analysis (for technical 

and physical and mathematical scientific areas) 

 

Aim. To help doctoral candidates to develop practical skills which they need to 

develop and conduct original research in the selected area of science, equipment and 

technologies, and to develop the skills of the quantitative analysis methods. 

 

Results: 



19 

 

 

 

 

 

 

 

 Understanding of basic principles of establishment of interrelation and further 

research of complex social, technical and technological questions or hypotheses 

and selection of tools necessary for their solution; 

 Understanding and possibility to make a conscious choice between the available 

alternative methods of data collection and analysis. Ability to use various 

methods and tools; 

 Knowledge and possession of relevant modern methods of numerical algorithm 

realization; 

 Understanding of ethical questions inherent to scientific research, and of need to 

promote a safety of research conditions. 

 

2.5.3. Principles of management, formation of career growth and personal 

development attitude. 

Aim. Personal development of prospective scientists and researchers, including 

development of management skills in the field of the research; formation of career 

growth and personal development attitude. Understanding of internal interrelations in 

the global environment where a scientific research is conducted, the identity of a 

researcher is formed and career growth opportunities open. 

Results: 

 Ability to critically assess personal opportunities, including the critical 

introspection skill. Formation of a certain skill-base and understanding of which 

of these skills can be used in certain conditions. 

 Understanding of key opportunities and restrictions which follow from the 

academic, social, political, legal, economic and ecological conditions in which 

this scientific research is carried out. 

 

2.5.4 Introduction of fundamental research results. 

Aim. Acquaintance with the practice of introduction and dissemination of activity 

results in the research academic environment. 
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Results: 

 Ability to accurately present the research ideas and conclusions to academic 

colleagues in various formats; 

 Understanding of processes of results’ dissemination by means of publication 

and requirements to peer-reviewed publications; 

 Ability to critically comprehend the experience and value of information 

transfer through peer-reviewed editions and distribution of research results in 

the academic environment. 

 

2.5.5. Knowledge exchange and research of interdisciplinary influence 

 

Aim: To help the young researchers to critically assess the link of their research 

with global processes. Training in search of guarantees that their research meets the 

requirements of the end user target group and corresponds to modern global needs in 

general. 

 

Results: 

 Ability to effectively promote and explain the advantages and applicability of 

scientific ideas and conclusions for potential financing organizations, end users 

and other target groups such as scientists, politicians and the general public; 

 Ability to effectively interact with end users in the process of knowledge 

production and transfer. 

Upon completion of the main five modules, the doctoral candidate has to gain 

30 more credits having pursued an individual programme of personal scientific 

professional retraining. 

 

2.6. Special courses in the selected area of scientific research 

The module is oriented to support the young scientists to develop and deepen 

their knowledge in the academic disciplines in the field of their research. 
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2.7. Development of an individual Portfolio 

At the beginning of the third level of training the doctoral candidate has to create a 

personal electronic Portfolio where all stages of his study in frames of the structured 

programme will be reflected. Having begun with development of the individual plan, 

the doctoral candidate consistently continues to put intermediate research and 

learning results in the Portfolio. The access to the electronic Portfolio has to be open 

both for research supervisors of the doctoral candidate and for the teacher responsible 

for the doctoral candidate passing of the educational component of the programme. 

 

2.8. Assessment of programme completion results 

Formally, the student work is assessed in credits for passing of the educational 

component of the programme. The marks can be given for any articles, conference 

reports and any written works which were entered in the individual Portfolio. Other 

types of marks (for example, examinations) can also be used depending on selected 

disciplines in educational modules. The doctoral candidate has to be informed in due 

time on a type of evaluation and has to enter this information in the individual plan. 

 

2.9. Feedback 

A teacher and each research supervisor must have an opportunity to comment on 

the materials in the Portfolio. The doctoral candidate must react to these comments 

in an earlier defined period of time (for example, two weeks). Thus, the effective 

feedback between doctoral candidates and supervisors is ensured. 

 

2.10. Structure of scientific supervision 

It is expected that each doctoral candidate must have at least two research 

supervisors. The second (co-) supervisor can be from the staff of research institutes 

or representatives of industry. Besides, the control of pursuance of educational 

modules is the duty of a teacher of higher education institution or a representative of 
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academic personnel of the same higher education institution (tutor). During the study 

the doctoral candidate will have regular meetings with them to dis-cuss successes and 

to resolve problems arising in his individual scientific research. Regular tri-lateral 

consultations of a doctoral candidate, research supervisors and a teacher of higher 

education institution (tutor) will provide continuous monitoring of current problems 

in training and essential achievements. The main results of a completed work are to 

be fixed at the annual trilateral meetings. 

The main objective of the first meeting, except making of an individual plan, is 

the acquaintance of a research supervisor with the basic principles of the structured 

doctoral programme. He is given the opportunity to make a contribution to a trilateral 

discussion of the doctoral candidate individual needs in training taking into account 

the peculiarities of the scientific research. 

 

2.11. Teacher (tutor) role 

The role of a teacher (tutor) in the third level training is to: 

 encourage doctoral candidates for any successes throughout the doctoral 

programme; 

 to help in any questions arising during the training, by this ensuring the transfer 

of personal experience in development of the doctoral candidate personal skills; 

 to help to find the doctoral candidate own interests in the adjacent areas and to 

offer the options of inclusion of these moments in the individual plan of work; 

 to support doctoral candidates to determine the features of a structured PhD 

programme and promote doctoral candidates to work effectively with scientific 

supervisors for defining of requirements to study of disciplines in the research 

subject. 

The tutor does not replace and duplicate a role of a research supervisor. A 

supervisor of the doctoral candidate is still responsible for maintaining and 

monitoring of the doctoral candidate scientific research. The tutor supports the 

general training and development of the doctoral candidate in a context of the selected 
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area of scientific research. The role of the tutor is basically in promotion of the 

scientific potential and is not a directive. The tutor does not bear a responsibility for 

decisions or actions of the doctoral candidate. 

 

2.12. Doctoral student obligations 

 To take seriously the implementation of the structured programme, being 

responsible for personal attendance of lectures, progress in scientific 

performance, and end results; 

 To discuss and coordinate the individual plan with the tutor in advance; 

 To coordinate the schedule of meetings with the tutor and research supervisors 

and follow 

 it strictly, noting the main meeting results in the personal electronic Portfolio; 

 To think over the possibilities of personal development as a researcher and to 

reveal the needs in training according to the requirements; 

 To constantly inform the research supervisors on personal development as a 

researcher. 

 

2.13. Third level research component. 

The research part of the doctoral student programme must: 

 correspond to the main perspective of a scientific specialty; 

 be urgent, have scientific novelty and practical importance; 

 be based on modern theoretical, methodical and technological achievements of 

national and foreign science and practice; 

 use modern techniques of scientific research; 

 be based on modern methods of data processing and interpretation by means of 

computer technologies; 

 contain theoretical (methodical, practical) sections coordinated with the 

research provisions defended in the doctoral dissertation. 

 



24 

 

 

 

 

 

 

 

2.5.14. Third level training results 

In Russia the persons having completed the main professional study programme 

of post-graduate professional education are granted the document that is in 

accordance to the current legislation. 

Those who have completed and successfully passed the state (total) certification, 

that is, defended the qualification work - the doctoral dissertation for a scientific 

degree of candidate of science in a specific scientific specialty, are awarded a diploma 

of candidate of science certifying the awarding of the degree. 

In the majority of the European countries a criterion of successful implementation 

of the structured programme is receiving by the doctoral candidate of 120 credits. 

After that the doctoral candidate can present the dissertation work for an examination. 

In case the doctoral candidate does not reach high scientific results, but performs 

completely an educational component, he can expect the doctoral diploma (without 

awarding of the doctoral degree). The doctoral diploma will be issued in the subject 

domain where the doctoral candidate began the research. 
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3. Competences of the third level of education 

Below is the uniform list of requirements to pursuing of the high education third cycle 

programmes developed within the Bologna Process - so-called "The Dublin descriptors" which can be 

applied to all of the training directions. 

 

The Dublin model of universal descriptions of competences ("the Dublin descriptors") for 

the third cycle of higher education 

Type of competency Third-level competencies 
  

Knowledge and 

understanding 

A system understanding of own research area and possession of skills 

and research methods which are used in this area 
  

Application of 

knowledge and under 

standing 

An ability to create a plan, develop a project (Structure, methodology, 

etc.) of a complete scientific research, to conduct this research modifying 

the initial project if necessary;  

A contribution to science by means of original research which expands 

 the borders of the available knowledge, by implementation of a 

significant scientific work, separate results of which are worth publishing 

in peer reviewed national or international journals  
  

Formulation of opinions An ability to make a critical analysis, assessment and a synthesis of new 

complex ideas. 
  

Communicative skills 

(knowledge transfer skills 

An ability to communicate in a dialogue form with the colleagues, sci 

entific community and society in general on the questions connected 

with the area of the specialization 
  

Study skills An ability to advance the technological, social or cultural achievements 

within the academic and professional contexts. 
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4. Third cycle Curricula in the field of Computer Modeling and 

Simulations for Engineers (CMSE) made in accordance with the Bologna Process 

requirements to structured Doctoral programmes 

 

As part of the InMotion project, updated Curricula were developed for CMSE training areas for 

students of the third educational level: 

- The Curriculum of SPbPU for the third level of training in the direction of "09.06.01 Informatics 

and computer engineering", focus 09.06.01.18 "Mathematical modeling, numerical methods and 

program complexes"; 

- The Curriculum of SPbSMTU for the third level of training in the direction of "09.06.01 

Informatics and computer engineering", focus 09.06.01.18 "Mathematical modeling, numerical 

methods and software systems"; 

- The Curriculum of NSTU for the third level of training in the direction of "09.06.01 Informatics 

and computer engineering", focus 09.06.01.18 "Mathematical modeling, numerical methods and 

program complexes". 

As an example of the developed Curricula for the third cycle of study, the following is a 

program of the NSTU. 

 

Вставить файл NSTU!  
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5. Development of an Individual plan of the third cycle student 

 

An individual plan is formed by the doctoral candidate together with the scientific supervisor 

within a month after entering the doctoral studies and is approved at the Academic Council of the faculty. 

The current control of the individual plan implementation, process of the doctoral candidate work on the 

dissertation and control of his training according to the corresponding programmes is carried out by the 

research supervisor. 

A typical individual plan of the doctoral candidate includes: 

1 year of study: 

- justification and approval of the dissertation topic; 

- formation and approval of the general curriculum; 

- composing of the preliminary plan of the dissertation; 

- study: passing of PhD degree examinations in history and philosophy of science and foreign 

language; 

- passing of examinations on additional disciplines selected by the doctoral candidate and (or) by 

the scientific supervisor; 

- research work on the subject coordinated with the research supervisor; 

- other types of works provided by the supervisor; 

- pedagogy practice; 

- publication of at least 2 papers on dissertation subject; 

- participation with at least 2 presentations on dissertation subject at conferences and seminars; 

- performance review at the chair based on annual results. 

2 year of study: 

- research problems for the second year; 

- pedagogy practice; 

- other types of works; 

- publication of at least 2 papers on dissertation subject, one in the journal recommended by 

- VAK; 

- participation with at least 2 presentations on dissertation subject at conferences and seminars; 

- performance review at the chair based on annual results. 

3 year of study: 

first half of the year: 

- study: passing of the PhD degree examination in the specialty; 

- passing of examinations on additional disciplines selected by the doctoral candidate and (or) by 

the scientific supervisor; 
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- research work: completion of research work; dissertation preparation; preliminary discussion of 

the text at the chair; 

- pedagogy practice; 

- publication of at least 2 papers on dissertation subject, one in the journal recommended by VAK 

(recommended); 

- participation with at least 2 presentations on dissertation subject at conferences and seminars; 

- intermediate performance review at the chair based on half-year results; 

second half of the year: 

- dissertation and abstract preparation; 

- passing of an additional PhD degree examination on a general scientific discipline on the basis of 

a written recommendation of the specialized Council for dissertation defense presented by the 

doctoral candidate to the Department of doctoral studies; 

- submission of the dissertation at the chair for a preliminary expert examination; 

- performance review at the chair based on total results of training. 

- dissertation completion after expertise, preparation of documents and delivery of the work to 

Dissertation Council for the corresponding specialty. 
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Conclusion 

 

 The following conclusions can be made regarding the vision of the main features of the European 

doctoral education: 

 Doctoral education represents not only a third level in the European system of higher education, 

but also a first stage of a young researcher career; 

 The doctoral programme is considered as a part of a continuous process of the three-level higher 

education; 

 A key component of the third level is the development of knowledge by means of original 

scientific research; 

 The higher education institutions providing higher education based on research have to strive for 

the research component to be projected and implemented at all three levels, motivating students 

from the very beginning of training to gain the research experience and stimulating their interest 

to a scientific career; 

 The level of doctoral training is considered as a link between the space of higher education and 

research space; 

 The use of structured doctoral programmes is characteristic for training at the third level; 

 Doctoral programmes involve student-centered and result-focused (competence-based) 

approaches; 

 The important attitude of doctoral education is stimulation of international mobility, sup-port of 

international joint doctoral programmes and schemes of double doctoral degrees. 
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