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the value  – 

is the average concentration of the solid compo-
nents into «third body» volume [6]. 

The relative synergic effects are may be pre-
sented by following relations: 

 

(for the velocity of linear wear) and 
<> = 2 <α>2(1– <α>) (for the friction 

coeffi cient).
It’s need to note, this additive model of inter-

acted «concentration waves» are may be used for 
prediction of CM tribologic properties in sоme sys-
tems [5, 7].
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The quality of modern engineering education 
(EE) is determined by fundamental training and 
aducation on the basis of the latest achievements of 
science. Imperative is creation of educational – sci-
entifi c – production base (of technological resource 
base) training [1]. Technological resource base 
(TRB) is the basis for the formation of the techno-
logical subsystem of the university [2].

Conceptual positions on the formation of tech-
nological subsystems of system education of the 
university

1. High importance of practical traning of the 
modern engineer.

Distinctive feature of the present stage of de-
velopment of EE is the increase in the importance 
of practical training of students. In structure of pro-
fessional educational programs this kind of training 
has to make not less than 50-60 % from the general 
budget of time.

2. Strengthening of technological resource 
base – the strategic direction of development of en-
gineering education.

According to the Federal Target Programme for 
the Development of Education for 2013–2020 gg an 
increase in funding for education is provided. Thus 
the greatest sum of money is aimed to EE develop-
ment. The increase in expenses at EE is connected 
fi rst of all with strengthening of technological re-
source base: updating of the equipment, creation of 
computer and multimedia audiences, acquisition of 
the modern software, development of telecommu-
nications, etc.

Such attention of the state to EE is related with 
the economy country; its technical potential entirely 
depends on effi ciency and quality of engineering 
education.

3. Technological resource base – a factor of ef-
fi ciency and quality of EE.

The state quality system includes quality con-
trol, of execution of the federal state educational 
standards of higher education, which set out the re-
quirements for equipment of laboratories, computer 
laboratories, multimedia audiences, as well as to the 
quality of educational training services using TRB. 
This attention to quality TRB by the monitoring 
system state indicates its special importance in the 
learning process, which refl ects its the bond with 
the effi ciency and the quality of the EE.

All this allows you to progect the structure of 
the technological subsystem: educational equip-
ment, scientifi c equipment, learning resources 
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production, marketing center, service center and a 
center monitoring the quality of educational servic-
es and technologies.

The structure of subsystem is different in integ-
rity and autonomy, all components are interconnect-
ed. The subsystem is connected with other subsys-
tems, of the system of education of the university: 
pedagogical, fi nancial – economic, scientifi c, pro-
duction, system management.

The economic aspect of projecting 
of rational technological resource base

Financial contents of the subsystem, primarily 
the acquisition and buy of equipment requires the 
associated costs. At present procedure of replace-
ment of the old equipment and purchase of the new 
one contains elements of stochastic character in 
university, not supported by objective indicators. 
Besides there is no system of indicators refl ect-
ing the bond between of the costs of training with 
TRB use, and the quality of educational services 
training of professional competencies Existence 
of such indicators solves a problem of an inef-
fi cient expenditure of the income of the univer-
sity connected with acquisition and development 
of the new equipment. Furthermore, they allow 
to manage rationally (reasonably) the incomes 
at production of educational services training of 
professional competencies at each grade level of 
training. The offered economic aspect is directed 
to creation of rational TRB that is an innovative 
factor in EE development.

Projecting such a system, is advisable to per-
form on base a synergistic approach to the educa-
tion system of the university [3]. The rational TRB 
is an innovation in self-organization of the educa-
tion system of the university.

Bases of synergetic approach
It is important that educational services cover 

all levels of an education system for self-organiza-
tion education system [4]. For example, education-
al services on training professional competencies 
are used in training in educational laboratories and 
scientifi c laboratories and work practice at manu-
facturing enterprises. All resources of educational 
services are used in these processes of training: 
humans (administration, professors, teachers etc.), 
information (educational the program, curricula, 
educational and methodical grants, textbooks, 
etc.) and materials (resource base, other means of 
technical support). 

It is expedient to establish quality of edu-
cational services on the basis of results system 
multilevel economical – pedagogical monitoring. 
The system of indicators of resources of educa-
tional services is formed during level monitoring: 
educational (the fi rst level), the scientifi c (the 
second level) and the production (the third level) 
on the resource base, during preparation stage. It 
is offered to consider educational process at three 
levels using the whole equipment at each level 
carrying out monitoring. 

It is necessary for this research:
– to differentiate professional competences 

picking out professional-active component, his 
quality accord quality training with using TRB;

– to elaborate the cycle of quality of training 
professional competences on each equipment of 
each level is.

However according to FGOS these processes 
represent the uniform educational process student 
training in every direction training. The principles 
of systemacity and continuity must be carried out 
for this prosess. Performance of these principles 
is a link for three levels of training and promotes 
change of a qualitative condition system during its 
development.

Each level monitoring allows to introduce an 
element of organization in the education process 
using all the resource base of each level learning 
(initial stage complex system formation). How-
ever, the principles of systemacity and continu-
ity must be executed in every direction training. 
Therefore the organization of the learning pro-
cess at every level, will be directed also on the 
organization of the educational process learning 
professional-active component of the professional 
competences of whole direction of learning. Topo-
logically correct organization of the subsystems 
leads to the time of exacerbation , the moment of 
maximum development of the system, of a syn-
ergistic effect. «Higher rates of development will 
be set in the whole domain . The whole develops 
its constituents. It is profi table to grow together, 
because this results in a saving of material , spir-
itual and other costs» [5]. It can be assumed that 
the attractor is a fundamentally new organization 
of training, the result of which is to improve the 
effi ciency and quality of education.

Self-organization of a technological subsys-
tem will promote dynamic balance of an economic 
subsystem, its self-organization with a steady tra-
jectory of development which is defi ned by ration-
al and effective use of the income university as a 
result of projecting of rational TRB of training.

However, if self-organization acts as the ob-
jective basis for activization of development of 
system, the organization is way of ordering of this 
initiative. Self-organization can lead to negative 
consequences therefore it needs adjustment and 
support from management parameters. Therefore 
the purpose of management is creation of con-
ditions for the coordinated interaction of all re-
sources of educational services of a technological 
subsystem, and also the coordinated interaction all 
subsystems, their functioning and existence as a 
whole, provided preservation and development of 
an education system of university, creating condi-
tions for development of communicative commu-
nications between subsystems of an educational 
complex [6]. 

On the basis of monitoring researches it is 
expedient to develop economic-mathematical 



62

INTERNATIONAL JOURNAL OF EXPERIMENTAL EDUCATION №4, 2014

Technical sciences

model of TRB, as model of innovative develop-
ment of EE.

Application of information technologies will 
allow to create an automated control system that is 
directed on improvement of quality and effi ciency 
of EE and at a rational expenditure of the income 
of university.
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