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Abstract

Analytical study of the impact of Federal target programs (FTP) implementation with involvement of master’s program students
for the purpose of obtaining practical skills, identifying and developing organizational skills, increasing motivation to the
educational process and competitiveness in the labor market. The result of a parallel implementation of the Federal program and
training of students in the master’s program has significantly improved the performance of students. The average point increased
from 4.23 in 2014 to 4.55 in 2015. The publication activity increased by 64 %, the number of conferences with participation of
students in the master’s program increased by 75%. The growth of these criteria is caused by a large number of experiments
carried out, analytical review, the practical relevance of the studied material and level of motivation due to payments to students
from the Federal program funds.
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1. Introduction

In 1992, the higher education in Russia has been translated into a multilevel system, which is divided into three
levels: incomplete higher education, complete higher education, confirmed by awarding the Bachelor's degree,
higher education, confirmed by the Master’s degree or a traditional qualification of specialist.

Russia’s joining to the Bologna process in 2003 had a significant impact on the objectives and content of the
Russian educational, economic and social reforms, which deeply affect the social, political and economic structures,
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affect the interests of communities and the state (Lavrinenko & Kitaev, 2015; Sokolova, 2011). The main objectives
of Russia's participation in the Bologna process is to increase the Russian economy competitiveness due to its steady
growth, transfer of the economic and social spheres to market relations, bringing up a new generation of promising
and competent human resources who will be able to solve problems of different difficulty and develop key sectors of
the country (Beresneva & Goreva 2013; Sokolova & Gil, 2014). This should also contribute to a favorable
development of relations with foreign partners and promote exchange of experience between research teams
(Achcaoucaou, et al., 2015).

According to the Order of November 21, 2014, Tomsk Polytechnic University adopted the Federal state
educational standard (FSES). It is a set of requirements that are mandatory in the implementation of the basic
professional educational programs for higher education, one of which is to train masters in the field 13.04.01 Heat
and Power Engineering (Federal state educational standard of higher education. The direction of training 13.04.01
Heat power Engineering and heat engineering).

The scope of professional activity of graduates who have completed the master’s program in this field, includes a
set of technical means, ways and methods of human activity on application, control of flow and conversion of other
energy types into heat (Lavrinenko, et al., 2015).

Upon graduation the graduates should master the following types of professional activity: calculation and design,
process and production, research, administrative and teaching activity (Galloway, 2008).

The implemented two-tier system of training is relatively new and still not fully realized by the students and
employers. For students who received a bachelor's degree, the question arises whether it is reasonable to continue
training in the master’s program, when they have diploma certifying higher education. Master’s program implies the
second final qualification work, which is more complicated and research-intensive. It should be noted that after
awarding the Master’s degree, the graduates are employed in the same positions as the bachelors, thus wasting two
years of professional experience. On the other hand, employers are unsure of the level of bachelors’ professional
competences and consider masters more research-oriented.

Perhaps, if training in the master’s program with less classroom hours was carried out in parallel with a partial
employment at the core enterprises, students would develop more practical skills.

Since this approach has not found an application yet, for successful training of future graduates, it is necessary to
organize the learning process so that they can get theoretical knowledge and practical skills at the University. This
will make it easier to perceive the information and visualize the studied processes.

The aim of this research is to examine the impact of large-scale Federal level projects on the basis of higher
educational institutions on the level of competence and improving skills of master’s program students.

2. Research methodology

In September 2014, the National research Tomsk Polytechnic University within the framework of the Federal
target program has begun to implement the applied researches and experimental developments on the subject
"Conducting applied research and experimental development aimed at development of solid fuels gasification plants
for energy and industrial sectors".

The purpose of these works is the adoption of a final design and technological solutions for the building a new
generation of gas-producing installations of in-line vortex and hearth gasification of solid fuels that enhance the
resource efficiency of existing and upgraded energy facilities and reduce their anthropogenic impact on the
environment.

This project calls for a large number of studies of various properties of coal that affect the processes of
gasification. Students of the first year of the master’s program were involved.

Types of professional activity, which students are being trained for in the program, agree with the main stages of
the Federal program quite well (Table 1).
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Table 1. The activities under the FSES and the FTP stages.

FSES

FTP

Calculation and design activities

preparation of assignments for design development, identification
of the technological level parameters for the designed flow charts
or facilities;

description of the main operating principles and arrangement of
designed products and facilities with the feasibility analysis of the
implemented solutions;

conducting engineering design, feasibility and cost-benefit
analysis, calculation of design solutions efficiency.

e development of the expected technical and economic indicators for

the designed gas installations;

e development of technical documentation set for the laboratory

bench for integrated testing of coal gasification.

Research activities

development of working plans and schedules for scientific research
and technical developments, preparation of specific assignments
for the responsible party;
collection, processing, analysis and systematization of scientific
and technical information for ongoing research, selection of
methods and means for solving the tasks;
development of method and organization for experiments and tests,
analysis of obtained results;
preparation of reporting documents, reviews and publications
based on the research results;
development of physical and mathematical models for researched
processes, phenomena and objects related to professional area.

e analytical

review of scientific, technical,
methodological literature;

o study of morphological and thermal properties of coal;

o study of operating parameters of the gasification processes;

e study of composition and properties of the resulting synthesis gas
in the gasification process of coal;

e conducting patent research regarding patentability
infringement search for development objects;

e development and verification of mathematical models based on the
comparison of obtained results with the analytical solutions of
similar model problems.

regulatory and

and

Managerial activity

carrying out organizational work, determining the works sequence;
search of the most beneficial solutions for the manufacture of
products subject to the requirements imposed on quality,
reliability and costs, as well as deadlines, life safety and
environmental protection;

prevention of industrial injuries, occupational diseases and
violations of environmental protection;

implementation of developer supervision when manufacturing,
installing, testing and commissioning of developed products and
facilities.

e implementation of projects in small working groups;

e making collective and individual decisions for implementation of
tasks;

o optimizing the labor costs and consumables;

e completion of tasks assigned by managers, according to schedule.

Production and technological activity

development of measures for
procedures, improvement of methods
and the production technology;
ensuring continuous operation, proper use, repair and
modernization of power and heat engineering process equipment,
electrical and heat networks, gas and product pipelines;

evaluation of production needs in fuel and energy resources,
conducting feasibility studies for utilities development,
reconstruction and improvement of energy supply systems.

compliance with technical
for organizing teamwork

o the manufacture of parts of the laboratory stand integrated tests;

o installation of the component parts of the laboratory stand
integrated tests;

o development of programs and methods of research of processes of
gasification.

Pedagogical activity

performance of duties of a laboratory assistant (assistant) in
educational programs for professional training.

As it can be seen from Table 1, the main objectives of the Federal target program are almost fully consistent with
the professional activities of the master’s program for the field 13.04.01 Heat Power Engineering. Teaching
activities under the Federal target program can be organized through involvement of students in the project as
laboratory technicians and teaching assistants in the research laboratory.

During implementation of the first stage of the program specifications together with the master’s program
students, divided in small working groups, the following works have been completed in accordance with the
schedule:

e development of technical documentation for laboratory bench designed for integrated testing of coal

gasification

o analytical review of scientific, technical, regulatory and methodological literature
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study of morphological and thermal properties of coal

study the operating parameters of the gasification processes

study of composition and properties of the resulting synthesis gas in the coal gasification process

conducting patent research, including studies of patentability and infringement search for development objects

development and verification of mathematical models based on comparison of the obtained results with the
analytical solutions of similar model problems

For the first time, part of the above work was performed in the framework of the course design development by
the group of 4 students studying in the field 13.04.01 Heat Power Engineering. As the result of joint work of
students, under the guidance of experienced engineers, was designed the laboratory for studying the processes of
coal gasification (Fig. 1), which will be mounted and put into operation according to schedule of technical
specifications.
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Fig.1. Design of laboratory for studying the processes of coal gasification.

3. Results

Involvement of students to the FTP implementation allowed them to gain the opportunity of carrying out
experiments on a wide range of research and analytical unique equipment. The results, obtained during the
experiments, were taken as a basis for theses and publications in conferences of different levels, which led to
publication activity increase and raised a number of other performance indicators (Fig. 2). Students work on the
project in a small group allowed them to demonstrate their organizational skills, which correlate well with the results
of psychological testing (Lavrinenko & Kitaev, 2015). In addition, part of the Federal program funds was directed
to pay the students who actively participated in the project.
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Fig.2. Performance criteria for the Master’s program implementation.

4. Conclusion

As a result of training, students in the program for field 13.04.01 Heat Power Engineering in parallel with the
implementation of the Federal target program significantly improved their performance criteria. The average point
increased from 4.23 in 2014 to 4.55 in 2015. This criterion increased because of higher motivation and practical
relevance of theoretical material studying, as well as remuneration from the funds of the Federal program.
Publication activity increased by 64 %, the number of conferences with participation of maser students of this
profile increased by 75%. The increase in these criteria is due to a large amount of obtained results from the
experiments, analytical review, the patent researches and development of the mathematical model. The attraction of
budgetary funds for payment of travel expenses and the registration fee also contributed to the increase of academic
mobility of students. The described experience of involving students in the master’s program to completion of large-
scale research projects on basis of higher educational institutions shows an increase in the level of training of future
graduates and increasing their competitiveness in the labor market. It should be noted that results of our work can
serve as a good basis for further training in postgraduate school.
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