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the future of education
The oldest university in the world – Al-Karaouine University – 
was founded in 859 in Fez, Morocco. It has become the first degree 
awarding education institution which still exists and continually operates. 

Higher education industry that is more than 1000 year old now 
is undergoing a significant change. According to the Ernst & Young, 
in the next 10-15 years the current public university model will become 
unviable except for just a few cases. In the report «University of the future» 
(2012), Ernst & Young points 5 key factors that will drive the change:

1.   Democratisation of knowledge 
      and access to education
Due to the new technologies, knowledge became open to everyone who 
has a device and internet connection. These are not just facts and figu-
res that are available, but also analysis, interpretation and curation of 
knowledge. Thus, universities lose their role as knowledge keepers and 
providers. Teaching methods have to change accordingly as well. From 
providing content, the shift goes to contextualisation, ways of thinking 
and student experience. Access to universities has also become easier 

which reveals in the growing number of people going to college especially in the emerging markets. 
According to the World Bank statistics, China’s tertiary education participation rate grew from 8% in 
2000 to 25,9% in 2010 and is likely to double in the next 10-15 years. This development will create an 
increased standard of living for millions of people and their families, new approaches to teaching and 
learning for educators and new opportunities and market partnerships for university administration. 

2. competition of markets and funding
 Despite the fact that the major financial crises is over, we still live in times when governments try to 

use every spare dollar to bring back budgets in surplus. Even the public universities that previously felt 
secure in their market have to compete for teaching and research funds a big share of which comes now 
from student enrolment, industry, philanthropists, and global corporations – all extremely competitive 
spheres.

3. Digital technologies

 Digital technologies and innovation changed the face of a lot of industries. Online learning has been on 
the market since the 1990s but it is just a couple of years ago that it brought massive changes into uni-
versity campuses. Of course, the on-campus learning will not disappear assuming that the universities 
will manage to adjust and deliver a rich on-campus student experience. But digital technologies will 
fundamentally transform the way education is delivered and supported through various applications. 
New technologies will also lead to the new partnerships with business through content generation, 
mass distribution, certification and commercialisation. 

4. Global mobility
 The academic Charter – Constitutio Habita – was adopted in 1058 and granted the right of a trave-

ling scholar to unhindered passage in the interests of education. Academic freedom gains momentum 
nowadays with China, Malaysia and South Korea becoming global scale destinations for internatio-
nal students. Ernst & Young speaks about academic brands as a new phenomena arising from global 
mobility. MOOC-based distribution of content by Harvard, MIT and similar universities is creating 
a global brand impact. International branch campuses are another modern phenomena with around 
230 existing now globally. It is possible that in the next 10-15 years a small number of elite truly global 
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university brands will emerge. It will likely consist of the same Ivy League and Oxbridge institutions. 
However a number of elite institutions from China will also join. China’s ‘C9’ institutions have the re-
sources, government support and intent to achieve global elite status. 

5. integration with industry. 
 Industry has well established itself as a partner and customer of universities. Nowadays, the competi-

tion between the two is growing. Industry based learning and internships, applied research, specialist 
professional programmes like accounting and engineering, for example, become critical for acquiring 
skills demanded by the market. Research commercialisation will become one of the core sources of 
funding for most universities’ research programmes. The universities that will manage to build a deeper 
relationship with industry will gain a competitive advantage. 

 These drivers will change the landscape of higher education in the next decade, forcing universities to 
adapt their business models with the clear strategy on the target student segments, their specific needs 
and preferences, marketing channels and ways of delivering teaching and research programmes. 

ekaterina tsaranok
Director
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The main goal of Al-Farabi Kazakh National University is the providing of the high quality of education 
on the basis of maintaining its fundamental nature and to train specialists who meet the modern demands 
of the labor market, who have good knowledge and ability to self-improvement. In this regard, radically 
changed the requirements for the qualification of the teacher. It was completely modernized the systems of 
assessment and control of knowledge.

Under the conditions of credit technology, the teacher does not appear as the teacher in the classical 
sense, the teacher acts as a guide, as a pointing direction. The role of teachers has changed. All teachers of 
our university prepare presentations for lectures. All lectures are placed in the Intranet system, where the 
student can download the necessary material before the lecture begins. Students at the end of the academic 
year choose disciplines from the list of elective disciplines for this specialty and teacher.

Modern methods of teaching, such as project training, case study, etc., are aimed at developing 
students ‘independent work skills, which reveals students’ abilities, increases motivation, develops 
skills and abilities, promotes the ability to properly organize their work, plan actions to achieve the 
ultimate goal.

There is a model developed by D. Kolb, a 4-stage training cycle. According to this model, people are 
taught in one of four ways:

1. Through experience – the result of experience, through trial and error.
2. Through observation and reflection – critical thinking over experience
3. With the help of abstract conceptualization – comes to the conclusion, plans changes
4. Using an active experiment – application in practice, experimental verification.

Reflection is the ability of a person’s consciousness to focus on himself. Reflection in education is the 
sensually experienced process of awareness by the subject. According to the theory, there are the following 
forms of educational reflection: oral discussion, written questioning, graphic depiction of the occurring 
changes (state of health, level of cognition of personal activity, self-realization). Reflective records of stu-
dents are very valuable material for adjusting the educational process

There is an informative learning path and a transformative one. The first way is based on the transfer of 
information, evaluate how the student remembered this information. The second way involves evaluating 
the real changes that occur in his mind. For example, his ability to compare facts, analyze, draw conclusions 
is assessed.

Undoubtedly, the transformative way is widely used, especially during self study work (SSW). The as-
signments are given in such a way that the student must systematize his knowledge. At the first training 
courses, the student must provide information in the form of a schedule, table or chart according to the 
topic. He can not do the work without first having evaluated, without analyzing, for example, to what type, 
category, this element belongs (for example, the type of photosynthesis, plant species, biochemistry pecu-
liarities of this type of photosynthesis, etc.). It is not enough just knowledge of this topic, and it is important 
to integrate knowledge.

Example: present in the form of a chart or table the advantages and disadvantages of types of pho-
tosynthesis. The scheme should be the most informative. The best students include all neces-

modern methods of teachinG 
in the formation of Professional 
futures of YounG sPecialists 
atabayeva S.D., omirbekova n.Zh., 
asrandina S.Sh., alybayeva r.a.

al-farabi Kazakh national university, almaty (auleat@yandex.ru)
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sary elements – definitions, biochemical processes, plant species (representatives), areas of distribution, etc. 
Weak students are limited to type names and representatives. Accordingly, an estimate is put.

 At the older courses, the student chooses any scientific article in English on this section of plant physi-
ology. Then he must conduct an analysis, draw his own conclusions and provide critical remarks and pres-
ent his own vision of the problem and the way to solve this problem.

The project method involves solving a certain problem, and is aimed at obtaining the result. The project 
method for contextual training is as close as possible to future professional activity. Students at the same 
time work creatively, make their choice and take the initiative, independently conduct research. The student 
learns according to his abilities, applying all his competencies. On the other hand, interpersonal compe-
tence develops in the process of preparing the project: the ability to communicate, express their point of 
view, show their leadership qualities, and also the ability to respect someone else’s opinion. All this is useful 
for the student in future professional work.

At the initial stage, you can apply the performance project. It is carried out with the direct guidance 
of the teacher, since students do not yet have the experience of self-searching. A higher level is a creative 
project, when students put forward their idea of   the project and plan of action and implement it themselves. 
projects can be performed individually or in a group.

 The goals of the project can be cognitive – cognition of environmental objects, organizational ones – 
mastering the skills of self-organization, creative goals, design, modeling, design.

Much attention should be paid to the method of associograms, in which a certain process, or the inter-
connection of processes, structures, etc., can be represented graphically. This method connects figurative 
thinking and logical, analytical. Another modern method that is used for self-improvement, student self-
realization is the case-study method. It refers to non-game methods of imitation methods. The purpose of 
the method is to analyze the situation – a case that arose in a particular case in a particular professional 
activity and the development of a practical solution that is best in this situation. A characteristic feature is 
the creation of a problem situation based on facts from real life. All these modern methods contribute to 
improving the self-development, self-improvement and self-realization of the student. In the conditions of 
credit technology, the teacher does not act as a teacher in the classical sense, the teacher acts as a guide, as 
a pointing direction. This turns the process of education itself in such a way that the principal actor here 
is the learner himself, not the educator. This contributes to the development of the creative abilities of the 
trainee, the ability to put forward ideas, suggest ways of solving problems, make the most correct decision.

Monitoring and evaluation of the results of education include various stages – the stage of diagnosis, the 
intermediate stage, the final control. The teacher evaluates such cognitive skills and skills as understanding, 
analysis, diagnosis, interpretation, evaluation, setting tasks and their solution, decision-making. According 
to B. Blum, the areas of educational activity are divided into cognitive (mental skills, development of intel-
lectual abilities), emotional (feelings and emotions, attitude), psychomotor – physical skills.

Students participate in scientific conferences and are published not only in domestic but also in foreign 
journals. graduates of our faculty are very much in demand by the research institute, we have close links 
with the Institute of Biology and Biotechnology, the Institute of Microbiology, the Institute of Biochemistry 
and Molecular Biology. and others.

Our university has connections with leading universities in the near and far abroad, such as Russia, 
Belarus, the USA, germany, France, Belgium, Japan, and others.
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In accordance with the State program for the Development of Education of the Republic of Kazakhstan 
in 2011-2020, the main goal of the modernization of the educational system is to achieve a high level of 
quality in higher education that meets the needs of the labor market, the tasks of industrial and innovative 
development of the country and the needs of the individuals. One of the target indicators on the way to 
achieve this goal is to ensure the entry of at least two universities of Kazakhstan into the rankings of the 
best world universities until 2020 [1].

One of the possible approach is the modernization of existing universities to a world-class level. Mod-
ernization means the selection by the government several existing universities with the potential to turn 
them into advanced educational institutions and providing them with support. As is known, the main 
advantage of modernization lies in the fact that it is associated with lower costs in comparison with the 
creation of a new university [2].

Countries that followed this path include China, where two state programs, project 211 and project 
985, were adopted. project 211 is aimed at developing 100 universities by the beginning of the 21st century, 
which will play a key role in the socio-economic development of the country and will be competitive at the 
international level. The project was focused on four aspects of development: disciplinary and interdisciplin-
ary programs, digital campuses, faculty and university infrastructure.

 «project 211» later turned into «project 985». On its basis, the Chinese government has identified a 
target list of 39 universities, including such famous universities as peking University and Qinhua Univer-
sity. Upon completion of the project, it was expected that 9 universities would become full-fledged world-
class universities, while the remaining 30 universities would be developed to the level of world-renowned 
universities. The latter means that it will be universities with a lower level compared to world-class universi-
ties, but having a high international reputation. The state financing of the project was carried out from the 
central and local budgets [3].

project 985 provided universities with autonomy to increase national and international competitive-
ness, reduce inefficiency in teaching, increase research and scientific innovation like in top universities 
of the world. For example, in 2012, the University of Beijing and six other target universities of project 
985 were granted the right to independently open bachelor’s programs. In 2003, 22 universities, included 
mainly in the target list of project 985, were given the right to independently enroll students. In 2005, the 
universities of Beijing and Qinhua were granted the right to independently open phD programs.

project 985 has certain positive results. In particular, the implementation of the project served as an 
impetus for the development of China’s research universities and reducing their lag behind world-class 
universities. In 2007, the average number of scientific publications with a high impact factor according to 
the SCI’s Scientific Citation Index and the Social Science Index of Social Sciences Index SSCI produced by 
each of the 39 universities of the target list of the project 985 increased five times as compared to 1998 and 
amounted to 1,200 publications [4].

public funding under project 985 has enabled universities to create favorable human resources mecha-
nisms to attract high-profile professors and scientists. Thus, Qinhua University hired the Nobel prize lau-

reate professor, professor Chen-Ning Franklin and the Computer Turing Award winner, professor 
of Information Technology Andrew Chi-Chi Yao as full-time teachers.

moderniZation 
of hiGher education: 
Best Practices and neW challenGes 
Kerimbek Galymzhan1 (kerimbek2009@mail.ru)
Satymbekova Katira2 (satymbekova72@mail.ru)
imanbayeva Zauresh3 (utegen_z_78@mail.ru)
Jrauova Kuralay4 (75zhkyra@mail.ru)
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project 985 also allowed universities to increase academic degree holders rate. In the course of the proj-
ect, the proportion of phD holders in academic staff of universities increased 2.5 times from 20% in 1999 to 
more than 50% in 2008. Similarly, the proportion of phD holders from a foreign university increased from 
2.7% in 1999 to 6% in 2008. At the moment, the Universities of project 985, among the requirements for the 
position of the teacher, show the presence of a foreign doctorate degree phD in relation to applicants who 
do not have experience in teaching.

Nevertheless, despite some positive changes, project 985 did not create the proper result for the mod-
ernization of universities to a world-class level and had a number of shortcomings.

First, the main source of funding for project 985 was the government. However, when selecting target 
universities for inclusion in the project, there was no transparency and validity of the choice. When deter-
mining the list of target HEIs, the state did not clearly identify the conditions and criteria for their selection. 
Also, there was no program document reflecting the scope and grounds for funding allocated to HEIs. The 
universities were determined, mainly, through non-public consultations between universities and autho-
rized educational authorities [4].

Secondly, the result of the implementation of project 985 was not achieved a serious increase in the 
research culture of universities. The funds of project 985 were intended, first of all, for financing of fun-
damental, interdisciplinary studies of universities. However, the success of the university in obtaining a 
research grant was largely determined by the presence of academic ties with influential members of the 
competitive commission, rather than the quality and originality of the scientific project [5].

Moreover, having received funding, universities faced great difficulties in conducting truly innovative 
breakthrough research. As a result, universities used funds to conduct less risky, applied research. All this 
led to a purposeless expenditure of public funds and seriously undermined the development of innovation 
and the conduct of high-quality scientific research.

Thirdly, the state initially believed that the measures to create world-class universities are reduced only 
to an increase in the funding of universities. Moreover, project 985 was aimed at developing already well-
developed universities.

Thus, the gap in the level of development between the leading and peripheral universities has widened. 
As a result, together with the improvement of a certain number of higher education institutions, a large 
number of secondary and tertiary institutions of higher education were formed, which led to dispropor-
tions in the development of the higher education system as a whole [4].

At the same time, according to some scientists, the creation of universities is not only related to invest-
ing financial resources in universities. In addition, it is necessary to develop the concept and strategy of 
university management, as well as to improve personnel and administrative mechanisms [6].

Taking into account international experience, it is recommended that Kazakhstan take into account the 
following conditions, risks and problems when building world-class universities through modernization.

Firstly, not all universities can afford the desire for the status of research universities or «centers of ex-
cellence» that have a critical research mass to update the current and produce competitive knowledge. At 
the same time, the state should set clear criteria and indicators of selection and ensure equal competitive 
opportunities for all universities. In the case of Kazakhstani universities, the National rating of higher edu-
cation institutions of the Republic of Kazakhstan, compiled by the National Agency for Quality Assurance 
of Higher Education of NKAOKO, the international educational ratings of QS World University Rankings, 
the availability of international program, institutional accreditation and other indicators can serve as the 
basis for selection. It should also be noted the need to link the criteria of universities subject to modern-
ization with the criteria of universities to which autonomy will be granted, since modernization is closely 
related to university autonomy.

Secondly, the increase in state funding for the modernization of several target universities may lead to 
a disruption of the harmonious development of the higher education system as a whole and the emergence 
of an unhealthy competitive environment between the country’s universities. providing more funding to 
certain HEIs will lead to their abuse of their privileged position and the creation of an atmosphere of intel-
lectual monopoly [5].

Thirdly, it is necessary to find the best balance between financial support of the state and the autonomy 
of universities. The experience of the development of universities in the US and Europe shows that all of 
them developed under autonomy. At the same time, they were characterized by autonomy with considerable  



scientific journal of the modern education & research institute  • The Kingdom of Belgium

14

financial support from the state. Moreover, the formation of world-class universities has never been com-
pletely without state support. In particular, when determining the policy of financing HEIs, the state needs 
to take into account the strengths of each institution in order to develop its competitive advantages. One of 
the possible options is a competitive project or subject financing of universities, taking into account their 
strengths. For example, in the US, world-class universities have emerged as a result of the formation of a 
healthy competitive environment and limited government intervention. The government of the country 
provided grant funding to universities, based on national needs. At the same time, a competition for re-
search grants for public and private universities was conducted on an equal footing. The competitiveness of 
universities in the struggle for grants was determined, mainly, by two factors. First, the university’s willing-
ness to accept the terms of state funding and the ability to meet targeted national needs, and secondly, the 
strengths of the university in a certain area, but not in the aggregate of indicators. In other words, having 
formed an atmosphere of liberal state support, the US government provided universities with the oppor-
tunity for free competition. In the process of «natural selection», the universities themselves determined 
whether they are capable of being world-class universities or not. As a result, world-class universities be-
came the most competitive universities. They received more financial resources and, accordingly, had more 
opportunities to attract talent.

Thus, in Kazakhstan, as an option, it is proposed to use the organic combination of a targeted and com-
petitive approach in creating world-class universities. In particular, it is necessary to combine targeted state 
selection of universities on the basis of certain criteria with the possibility of applying for all universities 
and grant funding of scientific projects on a competitive basis. This will avoid unbalanced development of 
universities on the basis of imposed selection, identify universities with the potential for growth and create 
a favorable competitive environment between universities for the title of a world-class university as a condi-
tion for the harmonious development of the higher education system in Kazakhstan.

Dynamic, sustainable modernization of higher education is one of the key indicators of the world com-
munity. The Republic of Kazakhstan should focus on the advanced information and industrial countries. 
The formation of the intellectual potential of the nation is of great importance for higher education. There-
fore, the issue of the development of national higher education is a matter of state strategy.

In order to properly formulate the strategy for the modernization of higher education, it is first neces-
sary to carefully analyze the development of the higher seducation in Kazakhstan and, secondly, to use the 
positive experience of countries whose higher school has common scientific roots with the national higher 
school of our country.

It is noteworthy that the modernization of the system of higher education involves the development 
of a new model of the educational process, rather than its individual organizational and structural compo-
nents. It is designed to ensure the further approximation of the structural and content model of the future 
specialist to the requirements of science and practice.

In M. Auezov SKSU there is a tireless search for a balance between the fundamentalization and sys-
tematization of the educational process. The professors depart from a narrow specialization, systemati-
cally carry out the training of a wide range of personnel on the basis of training in basic programs. In the 
university’s educational process, diversification took the leading place, which allowed expanding the set 
of programs that meet the multilevel educational demands of students. At the university, a cognitive com-
ponent predominates, aimed at developing students’ abilities to think in an original way (non-standard), 
to encourage ingenuity, and to activate self-searching for answers. An educated student is perceived in a 
context competent in the multifaceted aspects of modern culture and able to take a worthy place in a con-
stantly renewing world. purposefully tested various models of professional training of students, taking into 
account the specifics of a particular specialty and region. In the process of creative educational activity, we 
aspire not only to preserve, but also to multiply the intellectual potential of the Republic [7].

The discussion of the specifics of the formation of world-class «research», «innovative» and «entrepre-
neurial» universities shows that the problem of competitiveness and innovations in universities is connected 
with the formation of new relations between science and education, on the one hand, and the state, univer-
sity and business, on the other . A new dialogue on the role of universities in a knowledge-based economy 
should lead to a new compromise that will create the opportunity to move to the formation of «innovative» 
and «entrepreneurial» universities, but at the same time preserve the advantages of «research».
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abstract

The article is devoted to the orientation study of education. It aims at defining 
the main structural components of innovating pedagogical orientation. Moreover, 
the author elicits the optimal education conditions and the principles of its efficient 
formation.

Keywords: innovation, creativity, reflection, cultural and historical values,  
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The orientation assumes a continuous intention to personal growth, relentless analytic-synthetic activity 
in eliciting the existing contradictions in life and the most appropriate ways to resolve them.

The concept of personal orientation, introduced by S.L. Rubinstein is scrutinized by scientists as a certain 
system – needs (B.I. Dodonov), drives, desires, interests, inclinations, ideals, beliefs (K.K. platonov), motives 
(L.I. Bozhovich, R.S. Nemov), influencing behavior, activity and a social person as well. Thus, the personal 
orientation is a stable dominant system of motivations.

A huge amount of works by contemporary researchers (E.p. Baksheeva, E.E. vakhromov, M.g. golub-
chikova, S.S. Zengin, A.v. Kalinichenko, v.v. Kulikova, T.v. perevalova , N.I. petrov, I.v. Sadilov, O.p. Sergeeva, 
M.v. Skvortsova, A.A. Telegin) are devoted to the problem of a personal orientation. Researchers E.p. Beloz-
ertsev, O.v. Dolzhenko, F.T. Mikhailov, L.A. Stepashko, v.D. Shadrikov pay a crucial role to the educational 
factor in the development of a personal orientation as the human tendency to lofty ideals, high values, moral 
imperatives, internal ideal entities.

As the basis of personal motivation, researchers v.N. Myasischev, S.L. Rubinstein and p.M. Jacobson sin-
gle out relations included in individual psychic activity. Furthermore, the importance of understanding its 
human relationships with a community and surrounding world is emphasized by B.I. Dodonov, v.I. Kovalev, 
v.S. Magoon, v.L. Ossowsky, F.N. Shcherbak, v.p. Tugarinov. Depending on these demanding relations, the 
realization of creative activity in behavior takes place. 

Based on notions of contemporary researchers (v.K. vilyunas, v.I. Kovalev, E.S. Kuzmin, B.F. Lomov, 
K.K. platonov, and others) we mean the complex of persistent motifs with a certain hierarchy. In addition, 
the concept of motive is regarded by researchers as quite different psychological phenomena, namely, notions, 
ideas, feelings, experiences (L.I. Bozhovich), needs, drives, motivations, inclinations (H. Hekhauzen), mental 
processes, states, personality traits (K.K. platonov), desires, habits, thoughts (p.A. Rudik), external world ob-
jects (A.N. Leontyev), precepts (A.g. Kovalev, A. Maslow), existence conditions (v.K. vilyunas), intellectual 
mental activity (J. godfrua).

Researchers v.v. Davydov, A.N. Leontiev, D.B. Elkonin singled out the activity as a universal form deter-
mining motivation personality. A well-known scientist S.L. Rubinstein proved the occurrence of the most 

topical motif under the influence of the external situation in his generalization concept. This motif 
became afterwards typical for diverse personal expressions in similar situations.
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Special attention should be paid to the training of future teachers’ motivation, because it is absolutely 
considered to be complex and specific phenomenon. However, many of the problems associated with the 
development of educational students’ motivation and the elaboration of favorable conditions are insufficiently 
scrutinized. This is especially true due to changes in education in recent years.

In the modern, creative and educational system, researchers (Z.A. Abassov, J.K. Babansky, U.N. Kulyutkin, 
I.E. Norland, A.A. Rean, L.A. Regush, I.A. Savitsky , R. Johnson, R. Steiner) consider educational institutions 
as centers focusing on hierarchy of aims, objectives, education and training priorities of the growing genera-
tion. At present, it is innovation that attracts more and more attention of teachers with a huge variety of aca-
demic disciplines. The content of this category includes not only the creation and expansion of innovations, 
but qualitative changes in teachers’ activities and the manner of thinking as well. Basically, it is the humanistic 
idea of cooperation, which is believed as an essential issue of innovation development. Furthermore, this idea 
is a co-developing activity of children and adults linked by mutual understanding, the interpenetration into 
spiritual world, collective analysis of the results. The basic structural and functional components of innovative 
teaching are distinguished by researchers as v.I. Andreev, A.A. verbitsky, v.S. Dudchenko, L.g. Laptev, M.M. 
potashnik, A.I .prigozhin, v.A. Slastenin, N.R.Yusufbekova. Similarly, the criteria and levels of evaluating its 
effectiveness are studied and presented in the following table.

Tablel 1. fundamental components, criteria, levels of innovative teaching effectiveness 

structural components functional components criteria levels

motivational personal – motivational remarking of 
educational programs

Originative receptivity 
to innovations

Adaptive 

creative Stage planning of experimental work. 
Making decisions in innovation use 

Creative activity Reproductive

technological prediction of difficulties. Formation 
of purposes and general conceptual 
approaches 

Methodological and 
technological readiness 
to innovations 

Heuristic 

reflexive Involvement of innovations into 
educational process. Correction 
and evaluation of innovative activity 

pedagogical innovative 
thinking. Culture 
of communication 

Creative

Let us dwell on the content of the evaluation levels of innovative education in detail, largely due to the 
dynamics of innovation perception by a teacher.

Thus, according to scientists adaptive level differs by teacher’s unstable attitude to innovations and the lack 
of creativity as well. Reproductive level, as noted by researchers, differs by a more stable attitude of a teacher to 
pedagogical innovation and creativity including the search for new solutions. Moreover, this level differs by 
positive needs, interests to explore alternative approaches to the educational process and teachers’ willingness 
to elicit new information from communication. Creative level distinguishes the dominance of creativity, posi-
tive emotional orientation of teachers on transforming activity.

Based on the above mentioned, it is crucial to highlight the following important factors which influence 
the effectiveness of the educational process in professional training of future specialists:

– ranking increase of aesthetic disciplines; 
– thematic enrichment of psychological and aesthetic disciplines by means of art on the basis of inter-

disciplinary integration.
Many scientists (the followers of Y.A. Komensky) applied to the problem of integration in different peri-

ods of education development. K.D. Ushinsky, R.I. Belenky, D.N. Kaygorodov, D.M. Kiryushkin, A.A. Kruber, 
v.v. polovtsev, T.F. Fedorets, K.p. Yagodovsky considered integration as intra-disciplinary and interdisciplin-
ary communication. In the 60s of the 20th century, methodological foundations of systematic synergetic ap-
proach to the problem of integration were developed in works of scholars v.g. Afanasyeva, I.v. Blauberg, L.A. 
petrushenko, v.N. Sadowsky, E.g.Yudin. A progressive idea of defining integration as the way to perceive 
ambience consolidates contemporary researchers such as v.S.Bezrukova, U.M. Kolyagin, g.A. Monakhova, 
I.S. Svetlovskaya, I.p. Yakovlev. Moreover, they consider integration as the highest form of joint objectives, 
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principles, contents, organization of teaching process aiming at intensification of students’ training. 
Enrichment of the learning process by artistic and aesthetic means on psychological and pedagogical 

disciplines contributes to the bright awakening, as well as the intensive work of students’ creative thinking. 
It does help be more aware of the content of certain concepts and express emotional and evaluative attitude. 
paradoxical peculiarities, peculiar to art, mobilize and activate all mental processes (attention, perception, 
memory, thinking) triggering future specialists to study psychological factors, didactic principles of education 
and finding hidden contradictions.

It is proved that the complete human cognition occurs in the process of involvement with art in studies 
of v.S. Bibler, g.v. Ivanchenko, A.v. Kiryakova, L.F. Mikhaltseva, A.A. Melik-pashayev, A.N .Malyukov, v.I 
.petrushina. Furthermore, cognition of capabilities takes place and non-verbal skills of sensory contact with 
ambience are formed. 

Studying the efficiency increase of future specialists’ training, scientist (U.K. Babansky, B.U. Berzin, v.E 
.gmurman, A.A. Dergach, p.I. Kartashov, v.N. Koziev, v.v. Krajevsky, U.M. Orlov, I.N. Semenov, M.N. Skat-
kin, S.p. Stepanov, L.g. Semushina), considered innovative pedagogical orientation as a complex psychologi-
cal growth with high achievement motivation.

So, pedagogical orientation is a high level of perception, self-respect, reflection, advanced pedagogical 
experience, information competence, active attitude to innovations.

We believe that the proposed structure can be supplemented by the following essential components: high 
level of aesthetic culture, erudition, positive attitude to the cultural and historical values.

Thus, innovating pedagogical orientation of a contemporary, competitive specialist is regarded as quite a 
complex integrative system. 

The main structural components are presented in the following scheme.

search of internal resources for continuous self-realization in professional teaching

intention to professional experience actualization in research-experimental domain

Persistent need in expanding professional pedagogical experience 

cognitive interest in sensible study of pedagogical innovations

orientation on cultural and historical values

creativity

Picture1. innovating pedagogical orientation structure

Consequently, the basic component of innovating pedagogical orientation is creativity which is consid-
ered to be a personal quality. The main components are depicted in the following table.

Table 2. Differentiation of teachers’ creativity

differentiation of teachers’ 
creativity student teacher 

professional teaching 
erudition 

Easy gaining of psychological 
and methodological knowledge 

Flexible use of diverse forms 
in collective leadership 

positive estimated attitude 
to cultural and historical 
values 

Ways in discovering own forms 
of teaching

Specifying leading orientation 
in innovations 

Creative abiliti Involvement in ingenious 
creative projects 

Easy gaining of psychological and methodological 
knowledge, adaptation for contemporary terms 
of modern education development 
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1. problematization of teaching facilitating divergent thinking – fluency, spontaneity, originality;
2. Reflexivity – self-analysis, elicitation of own difficulties, errors and the most successful solutions as 

well;
3. Congruence – authenticity and self-expressiveness. 
4. Cultural priority in accordance with the surrounding development of the world;
5. poly-art – teaching enrichment by means of different kinds of art.

Based on the theoretical analysis of scientific researches (A.I .Dorovskaya, v.N. Druzhinin, N.N. poddya-
kov, R. pou, J. Schmidt), we can single out psychological laws focusing on developing creative character. It is 
advisable, in our opinion, to organize students’ learning process on the base of:
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•	 involvement in cultural and historical values;
•	 creation of developing ambience;
•	 usage of gradually increasing creative tasks in developing professional competence;
•	 experience of critical analysis of different psycho-pedagogical theories, concepts, methodological ap-

proaches to the system of modern education;
•	 interdisciplinary integration;
•	 organization of interactive communication.
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abstract

The results of the study of the pharmacological activity of dental membranes on 
the basis of hyaluronic acid are in the experiment. Study of common toxicity of dental 
membrane was carried out by creating an experimental model of gingivitis and perio-
dontitis in adult albino rats. Locally-irritating and allergenic effect of dental membrane 
was studied in guinea pigs. positive results were confirmed by pathological research 
data. The results of preclinical studies allow us to recommend the subjects of dental 
membranes on the basis of hyaluronic acid with metronidazole and chlorhexidine for 
further clinical studies.

Keywords: dental membrane, experiment, gingivitis, periodontitis, pharmacologi-
cal activity, efficiency.

introDuction

Today in the dental practice the most common pathology is periodontal diseases, which are not only 
a medicalproblem, but also a social one. In recent years there has been a tendency ofthe increasingof dis-
easefrequency among younger people [1,2,3,4,5]. According to the WHO (1990), the level of periodontal 
diseasesis 55-98%. In the age group of 15-19 years it is 55-89%, and amongpeople of 35-44 years – 65-98%. 
With the growth of periodontal diseasesamong population in the practice of a dentist there are more often 
questions related to the development, clinical manifestations and the choice of rational methods of treat-
ment. The development of new drugs require in vitro tests in order to obtain reliable results and evaluate 
the effectiveness of the treatment [6].

To obtain reliable results of research and evaluation of the effectiveness of treatment an experimen-
tal model of gingivitis and periodontitis has been applied. The experimental model of periodontitis and 
gingivitis has been obtained throughexperiments on laboratory animals (white rats). One of the factors 
contributing to the development of pathological processes in periodontal tissues is a low-protein diet 
(v.p.pakalns, 1965).

aiM of the reSearch

to develop an original film-based dental composition of polymers with hyaluronic acid for the treat-
ment of inflammatory and inflammatory-destructive periodontal disease.

22
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reSearch oBJectiVeS:

1) to develop a dental film on the basis of hyaluronic acid in combination with chlorhexidine and met-
ronidazole;

2) toexamine systemic toxicity (acute, local irritant, allergenic) of the dental film through experimen-
tal (preclinical) studies;

3) to create an experimental model of gingivitis and periodontitis in adult albino ratsto examine sys-
temic toxicity of the dental film;

4) to study a local irritant and allergenic effect of the dental film in guinea pigs;
5) to justify the clinical efficacy of the dental film based on hyaluronic acid in combination with chlo-

rhexidine and metronidazole in the treatment of inflammatory and inflammatory-destructive peri-
odontal diseases.

Material and Methods: The study was performed at the Institute of Fundamental and Applied Sciences 
named afterB.Atchabarov at KazNMU. To create a model of gingivitis and periodontitis in the adult white 
rat (male) in the amount of 15 animals a low-protein diet (a diet of animal protein was excluded) was used 
for 72 days.

 Animal care was carried out in accordance with the «Rules of conduct of pre-clinical studies, medi-
cal and biological experiments and clinical trials in the RK» (dated July 25, 2007, N 442). To reduce the 
risk of bacterial contamination a barrier systemwas observed: the delivery of all materials, the movement of 
staff and animal care were carried out through the barriers in the «clean» and «dirty» corridors. Ambient 
temperature was 20-25°C, humidity 60%, feed ration was a standard diet for laboratory animals such as a 
feed mixture, approved by the order of Ministry of Health of the USSR №1179 from October 10, 1983.

 Individual weight of the animals did not differ from the average weight of animals of the same sex, 
the differences were not more than 10%. Each animal was assigned an individual number,the group, animal 
number, study codewere indicatedon the label of the cage.

A visual inspection of the laboratory animals and inspection of their oral cavitywere done every day. As 
a result of experimental research a model of gingivitis and periodontitis was created and the relationship of 
periodontal diseaseswith a lack of protein or its low content in the dietwas proved.

 Fixing of dental films on the animals’gumswas done on a daily basis for 14 days. To study the dental 
film for the presence of acute toxicity 6 albino rats were taken (males). Locally-irritating and allergenic ef-
fect of the dental film was tested on guinea pigs.

Object of the study: the internal organs tissue. Each tissue sample was labeled with an indication of the 
group, the animal’s number and fixed in 10% neutral formalin.

visual observation of the guinea pigs.
The experiments were conducted in accordance with recommendations, containing in the order of 

Ministry of Health of the RK № 755 from 24.09.10, gLp regulations and recommendations of the «Euro-
pean Convention for the protection of vertebrate Animals used for experimental and scientific purposes» 
(STRK 1613-2006). Due to the above-mentioned the killing of animals was conducted under ether anesthe-
sia. Thereafter animals’ gum fragments were taken out under sterile conditions for obtaining primary cell 
cultures.Disposal of the animal was made by the company, which has a license for the disposal, in accor-
dance with the agreement concluded by KazNMU.At all stages of the research project we took into account 
requirements of the «Rules of the pre-clinical studies, medical and biological experiments and clinical trials 
in the Republic of Kazakhstan» (dated July 25, 2007, N442), according to which the waste disposalis car-
ried out in accordance with the sanitary – epidemiological rules and standards (dated January13, 2004, 
N19) «Sanitary-epidemiological requirements to the collection, use, deactivation, transportation, storage 
and disposal of medical organizations», written in the register of the state register of normative legal acts 
under N2674.

Результатыиобсуждение: during the pilot study data for determining acute toxicity of locally irritat-
ing and allergenic effecthave been obtained and studied.

 Acute toxicity was studied in 6 white rats – males. The route of administration of the dental films 
on the mucosa of the gums is a method of adhesion. The total duration of observation of the animals was 
14 days, from the first day of the experiment the animals were kept under constant monitoring.Daily re-
corded: general condition of the animals, especially their behavior, the intensity and the nature of their 



scientific journal of the modern education & research institute  • The Kingdom of Belgium

24

motion activity, motion coordination, skeletal muscle tone, response to tactile, pain, auditory and light 
stimuli; the frequency and depth of the respiratory movements, heart rate, condition of the hair and skin, 
the color of the mucous membranes, the pupil size, the tailposition, food and water consumption, body 
weight change.

In the course of thepilot study through 14 days’ observation it was found that the overall state of the 
experimental animals is not disturbed. Their behavior is normal, the intensity and the nature of physical 
activity have not changed. Tremor and seizures have not been determined, the coordination of movements 
is not broken. The response to tactile, pain, sound and light stimuli is adequate. The depth of the respira-
tory movements and heart rate are without any abnormality. Animals’ hair and skin are without any visible 
changes with no pathological elements. Coating of the mucous membranes of the mouth and conjunctiva 
are ofa pale pink color; the pupil reaction to a positive light, the amount and consistency of faeces, urinary 
frequency and urine coloring is normal, body temperature without change, food and water consumption is 
of the same amount as before fixation of the dental films, body weight has not changed.

On the 3,7,10,14 days the slaughter of animals was conductedwith taking tissues of internal organs for 
histological examination.

Each tissue sample was labeled with an indication of the group, the animal’s number and fixed in 10% 
neutral formalin. 

The tissue blocks were embedded in paraffin, sections were cut with a microtome and stained with 
hematoxylin-eosin according to Meyer and van gieson. Study and photomicrography of the preparations 
under research was carried usinga LEICA company microscope with a video attachment, and a program 
Biovision version 5for processingvideo images (Figure 1).On gross examinationvisible pathological changes 
of internal organs and circulatory disorders were not detected.

Figure 1. taking of internal organs to determine the acute toxicity.

the reSultS of patholoGical StuDieS

The general principle of assessment of pathological changes in the tests all drugs entering the body 
in different ways, a description and assessment of liver histoarchitectonics. This concept includes the 
dynamic morphological assessment of the main components of histoarchitectonics: portal tracts with 
included in it the blood vessels and bile ducts, small amounts of polymorphonuclear cells (10-15 in field 
of view); strands, trabeculae or hepatic beams (hepatocytes arranged in one layer); central vienna. The 
hepatocytes adjacent to portal tracts relate to the so-called endplates. Due to the characteristics of blood 
flow in the liver toxic effects of substances can affect the various structural components within the liver 
lobule structure differently.

Microscopic examination of the liver revealed in various preparations compensatory remediation and 
other morphological processes specific to the rat liver in an intact state.

 The animals in the control group portal tracts include interlobular bile ducts, small hepatic artery, small 
branches of the portal vein and fibrous stroma with a minor amount of mononuclear cells (Figure 2). Slices are 
formed from single layer strands (beams) of hepatocytes. A layer of hepatocytes, directly adjacent to the portal 
tract, called the closing plate. Liver cells are separated by sinusoids lined by endothelial cells and Kupffer cells, 
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which perform the function of local macrophages. The central veins, also known as terminal hepatic venules, 
collect the blood flowing through the liver slices, and carry it into the larger hepatic veins (Figure 2).

Figure 2. control group animals liver. histoarchitectonicsof liver tissue is preserved. Visible 3 central veins 
with enhanced lumen, strands of hepatocytes with conventional tinctorial properties, some advanced sinusoid 

with isolatederythrocytes. hematoxylin-eosin.increased x100.

In the group of animals, where a determination is made acute toxicity of polymer films based on hy-
aluronic acid with metronidazole and chlorhexidine found various morphological changes: in the walls 
of blood vessels of portal tracts, stellate macrophages, hepatocytes in the periportal and central zones of 
liver lobules permanently identified histological focal regenerative physiological changes associated with 
the function of cellular and vascular elements. In the vascular system of the liver changes in the inflow sys-
tem, circulation and blood flow from the classic hepatic lobule is not revealed. In the lumen of portal tracts 
individual red blood cells and leukocyte cells, monocytic origin. The portal tracts observed sporadically 
limfomonotsite mild perivascular infiltration. periportal hepatocytes end plate with no signs of disease, and 
their cytoplasm is colored oxyphilous they are hypertrophied (Figure 3).

Figure 3.the experimental group of animals. liver.portal tract. Moderate limfomonotsite perivascular infiltration. 
periportal hepatocytes end plate without any signs of pathology. hematoxylin-eosin h220.

In some parts of the liver tissue sporadically observed moderate hyperemia and stasis. The interlobular 
arteries endothelial and smooth muscle cells are hypertrophied places, in their gaps arranged white blood 
cells and lymphocytes.
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Endothelial cells are hypertrophied, hyperchromatic, podendotelialny layer loosened. The epithelium of 
the interlobular bile ducts lined with a single layer of epithelium with hypertrophied, hypochromic nuclei. 
In pericapillary connective tissue indicated the presence of large fat cells with metachromatic basophilic 
granularity. In the lumen of the bile ducts and the surrounding connective tissue – remnants of colored bile. 
In interlobular connective tissue periportal zones in separate fields of view are observed polimorfnotsite 
infiltrate consisting of lymphocytes, macrophages, and neutrophils, and mast single plasma cells. Around 
infiltrates located fibroblasts, fibrocytes, which are flattened nuclei and basophilic cytoplasm. Between fi-
broblasts seen quite thick collagen fibers consist of fibrils. Central venous lumens expanded endothelial 
cells are hypertrophied, observed few leukocytes and monocytes. podendotelialny layer contains much fi-
brous structures lymphocytes. Around the central veins are located strands of hepatocytes with oxyphilous 
cytoplasm and hyperchromatic nuclei (Figure 4).

Figure 4. experimental group animals. liver. the central lumen of the vein remains of colored blood plasma. 
hepatocytes conventional structure, the strands are composed. focal proliferation of Kupffer cells.

hematoxylin-eosin х 400.

Sinusoidal capillaries and Disse space expanded, the gaps identified in their hypertrophied Kupffer cells 
and observed a small number of lymphocytes, plazmostaz (Figure 5).

Figure 5. the experimental group of animals. liver.Diskomleksatsiya beam structure of hepatocytes. 
Sine wave enhanced with the remains of colored plasma. focal hepatocyte apoptosis without inflammatory reaction 

of the stroma.hematoxylin-eosin h220.
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Inside the liver lobules are small foci of cellular infiltrates consisting of lymphocytes, macrophages, 
neutrophils and single plasma cells.

The liver tissues revealed focal necrosis, with them an increase in the number of dual-core hepatocytes, 
especially in the periphery of the lobules. The hepatocytes are false picture «vacuolar ‘dystrophy, which is 
associated with the use of alcohol as a dehydrating agent when pouring paraffin technology that dissolves 
and leaches glycogen in liver cells (Figure 6).

Figure 6. experimental group animals. liver.»Vacuolar» degeneration of hepatocytes periportal zone 
focal hypertrophy of Kupffer cells.hematoxylin-eosin h220.

Rat kidneys are smooth one тшззду, bean-shaped formation, red-brown color. The kidneys are located 
in the lumbar region, at the level of the twelfth thoracic – second lumbar segments. lobed kidney weakly 
expressed. Cranial and caudal edge blunted body. In kidney distinguish convex lateral and somewhat con-
cave medial border. Bud covered with dense fibrous connective tissue and mild fatty membranes, as well 
asserous membrane lying on the ventral surface of the body.

Microscopy renal drugs in the experimental group reveals juxtaglomerular normal glomeruli, some-
times marked pattern of irregular mesangial expansion, focal thickening of the glomerular capsule, lots hy-
percellular mesangial, endothelial proliferation. At the same time subcapsule glomeruli appear unchanged 
and retain the familiar structure (Figure 7). Erythrocyte cylinders are sometimes found in the interstices 
and lumens of individual tubules. In the medulla of kidney tubulointerstitial histological structure without 
any changes, sometimes in separate fields of view there are focal proliferative interstitial cells (Figure 8).

Figure 7. experimental group animals. Kidneys.cortical substance.the glomeruli usual structure 
in the gaps Bowman’s capsule-Shymlanskaya. proximal tubule divisions are discrete, separate lumens 

with the epithelium of the distal nephron sections visible. hematoxylin-eosin. increased x100.
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Figure 8. test group animals. Kidneys.Medulla.Visible numerous advanced and gaping gaps collecting ducts.
hematoxylin-eosin. increased x100.

Thus, the test substances with adhesive film on the gingival mucosa does not have a general toxic effect 
on the organism of animals, i.e., developed tools are harmless to the body. This fact indicates that, despite 
the microscopic changes in the liver that cannot be considered, with high probability, the types of damage 
of liver cells, bile ducts, the parenchyma and lobules of the liver, and therefore, cannot be qualified as mark-
ers histological liver damage and kidney.

Study of allergenic effect: allergenic action of the developed dental films was studied on 6 guinea pigs. 
3 drops of thetest substance solution (solution with the basic components of hyaluronic acid with met-
ronidazole and chlorhexidine)was applied on the shaved skin of the torso portion (males and females).
The solution of the test substance was applied for 2 weeks, every day once a day. On the 14day the solution 
was applied with a double concentration of the main components (hyaluronic acid, metronidazole and 
chlorhexidine). The reaction of the skin was monitored everyday by the scale of skin tests (Figure 9). Skin 
reaction was negative.

Figure 9. assessment of the skin test

Thus, the results of the acute toxicity studyof thelocally irritating or allergenic effect proved that the 
tested dental films on the basis of hyaluronic acid with metronidazole and chlorhexidine are nontoxic, 
do not have allergenic effect. positive results were confirmed by the data of pathological studies. Also 
the dental films did not produce locally irritant effect with daily application on gingival mucosa during 
the entire treatment period. The obtained results of the preclinical studies allow us to recommend the 
examined dental films on the basis of hyaluronic acid with metronidazole and chlorhexidine for further 
clinical studies.
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abstract

In this work, a plant widespread in Kazakhstan - the Red clover (Trifoliumpraténse) 
is represented. The results of pharmacological study (commodity analysis, microscopic 
analysis) raw ofRed clover and its biological effect depending on the chemical compo-
sition are presented.

Keywords: phytotherapy, medicinal plant raw material, Red clover, biological ac-
tion, flavonoids.

releVance of the worK

The Republic of Kazakhstan has unique stocks of medicinal plant raw materials. In this regard, in mod-
ern conditions the most promising direction of the development of the domestic pharmaceutical industry 
is the accelerated development of phytochemical production. Manufactured on the basis of its own plant 
raw materials – substances and phytopreparations are much cheaper than imported, provides access to 
their wide layers of the population. Advantages in the use of phytopreparations are: high degree of safety, 
relative cheapness, accessibility, the possibility of long-term administration [1].

There are various kinds of wild plants used in folk medicine in Kazakhstan. Favorable climate, a suf-
ficient amount of light energy allows domestic plants to accumulate a large number of biologically active 
substances. One such plant is the meadow clover (Trifoliumpraténse). Currently, in Kazakhstan, the com-
pany «Eva-phyto» produces preparations from the meadow clover grass, like dietary supplements as an ex-
pectorant. And in other countries, based on the clover of meadow, such drugs as «promensil», «Feminal», 
«Atheroklefit», «Detox», «Ledipan», «Calcium-Biolit». A wide range of applications of Clover is explained 
by the variety of its chemical composition. In many ways, preparations based on Clover are aimed at treat-
ing symptoms of menopause in women, since Red clover is a valuable source of all four kinds of natural iso-
flavones: genistein, daidzein, formononetine and biohainin [2]. Studies of the University of vienna, Austria 
have shown that the action of red clover isoflavones contained in the «Feminale» is more in line with the ef-
fect of the hormone estrogen on the female body than that of soy isoflafones and tsimicifugi [3]. A study of 
75 women who applied for medical help with complaints characteristic of climacteric syndrome, conducted 
by scientists of the St. petersburg State Medical Academy.Mechnikov, showed that: «Red clover extract 
(Feminal)» effectively suppresses manifestations of climacteric syndrome [4]. Specialists of the pyatigorsk 
pharmaceutical Academy, as a result of the studies conducted on the model of twin hyperlipidemia in rats 
and experimental atherosclerosis in rabbits, found that clover extract contained in «Ateroclephite», with 

course preventive administration, reduces serum total cholesterol, triglycerides, low-density lipopro-
teins (LDL ) аnd very low density (vLDL), which contributed to an increase in the content of 

high-density lipoproteins (HDL) [5]. 
30



scientific journal of the modern education & research institute  • The Kingdom of Belgium

31

 For the full-fledged use of herbal preparations in medical practice, it is necessary to clearly understand 
that the standardization of medicinal plant material and the improvement of methods for monitoring the 
quality of phytopreparations is an important condition for their effective application. A private pharmaco-
poeial article on Clover meadow is available only in the American pharmacopoeia. Therefore, at present, 
the study, introduction into medical practice and in the gF RK of a medicinal plant with a wide range of 
therapeutic effects, Clover meadow is an actual issue.

the purpoSe of articlе

Carrying out of pharmacognostic analysis of domestic plant raw materials of meadow clover (Trifoli-
umpraténse), suitable for the production of phytopreparations.

MaterialS anD MethoDS of reSearch

The material for the study was the above-ground part (grass) of the clover meadow (Trifoliumpratense). 
The meadow clover (Trifoliumpraténse), a biennial but more often perennial herbaceous plant, reaches a 
height of 15-55 cm. Branched stems are raised. Leaves are triple, with broadly ovate fines, the leaves are 
solid at the edges, with delicate cilia along the edges. Inflorescences of the head are loose, globose, often sit-
ting in pairs and often covered with two upper leaves. Corolla red, occasionally white or not colored; Calyx 
with ten veins. Fruit – ovoid, single-seeded bean; The seeds are roundish, sometimes angular, sometimes 
yellowish red, sometimes violet. BloomsinJune – September [6].

We conducted commodity analysis of raw materials. Three analytical samples were obtained by quar-
tizing, during the determination of the impurities of the first analytical sample, 0,01% of the blackened 
parts of the raw material were found in the raw material of clover. The remaining types of impurities were 
not detected. In the second analytical sample, the moisture content of the meadow clover was determined, 
according to the gF RK. To do this, a 1 g sample was placed in a pre-dried and weighed bag with a lid and 
placed in a heated oven to 105° C. We weighed in 2 hours. Then they put it back in the drying cabinet. The 
drying was carried out to a constant mass [7]. The loss in mass during drying was 8% (according to USp no 
more than 12%).In the third analytical sample, a total ash and ash insoluble in 10% hydrochloric acid was 
determined according to the requirements of theState pharmacopoeia of the Republic of Kazakhstan. In a 
pre-calcined porcelain crucible, a 2 g sample was used to determine the total ash and 5 g to determine the 
ash insoluble in 10% hydrochloric acid. The raw material in the crucible was gently charred over the weak 
flame of the gas burner, after complete charring of the raw material, the crucible was transferred to a muffle 
furnace and calcined at a temperature of 5500C. At the end of the calcination, the crucible was cooled for 2 
hours, then placed in a desiccator, at the bottom of which anhydrous calcium chloride was placed, cooled and 
weighed. Total ash was 5% (according to the USp no more than 10%). To determine the ash content, insoluble 
in a 10% solution of hydrochloric acid, 5 ml of 10% hydrochloric acid solution was added to the crucible with 
total ash. The crucible was covered with a watch glass and heated in a boiling water bath for 10 minutes. Then, 
after cooling down the crucible, the contents were filtered through an ashless filter. The crucible, the watch 
glass and the filter were washed with purified water until the turbidity in the wash water ceased from a drop of 
a 2% solution of silver nitrate. The filter was placed in a crucible, dried, gently burned, after which the crucible 
was calcined to a constant mass of the residue. The content of the ash insoluble in 10% hydrochloric acid was 
0.8 times according to our results, carried out three times (according to USp no more than 2%) [8].

We also conducted a microscopic analysis of raw clover meadow (Trifoliumpraténse). For this, dry 
plant raw materials-leaves and flowers before work were softened. The flowers were softened by submerging 
in hot water for 5 minutes, and the leaves were boiled in a 5% solution of sodium hydroxide for 5 minutes. 
Afterwashingwithwaterpurifiedthreetimes.

preparation of teMporary MicropreparationS

The clover leaves of the meadow dissecting needle were placed on a slide. A piece of leaf blade was cut 
into two parts with a scalpel on a slide; One part was carefully turned over and placed both parts side by 
side so that there were sheet data from both sides. Each drop of the plate was dripped dropwise with a drop 
of glycerol solution and covered with coverslips [7].
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preparations of flowers for microscopic analysis were prepared from individual parts of the inflores-
cence. The micro-preparations were heated over the small flame of the burner, keeping it inclined, 
at an angle of 10-15 °, so that the object was better removed, forming air bubbles.

Pic.2. Microscopy of the flower of the meadow clover

As a result of the microscopic analysis of the Clover flower, epidermal cells of the corolla, papillose on 
the tip, elongated with slightly wavy walls and strongly striated cuticle were identified; vascular filaments of 
the corolla and calyx are surrounded by a crystalline shell containing prismatic crystals of calcium oxalate. 
Also present: a fibrous layer of anthers; subsurface pollen grains.

Conclusions. So, clover meadow has a rich chemical composition: flavonoids (formmononein, trifolin, 
genistein, biokhanin, kaempferol, quercetin), trifolin and isotripolin glycosides, essential oil, fatty oil, cou-
marins (couestrol, coumarinic acid), trifolysin (having fungicidal activity), vitamins (ascorbic acid, caro-
tene, vitamin E, B vitamins), mineral elements such as calcium, magnesium, potassium, sodium, silicon, 
iron, selenium. By virtue of which it has a wide range of pharmacological effect. The study of such a plant 
and the creation of preparations on its basis will expand the medicinal form of Kazakhstan.

 A general information review on the medicinal plant raw material «Clover meadow» and the main 
macro and micro diagnostic features of the raw materials under investigation was carried out. Further re-
search will be aimed at obtaining a thick extract from the raw material of the meadow clover by the method 
of CO2 extraction and analysis of the chemical composition of raw materials with a thick extract for the use 
of chromatography and spectrophotometry.

Carrying out the quality specification of the meadow clover will be a great development in the pharma-
ceutical industry to create new phytopreparations based on it.

Pic.1. Microscopy of a leaf of a meadow clover

As a result of microscopic analysis of the leaf of the meadow clover, the lower epidermis with sinuous 
and wavy walls was clearly visible; anomocytic stomata type on both surfaces, but more often on the lower 
surface; abundant trichome coating on both surfaces and in the fields; fibrovascular veins surrounded by a 
crystalline shell containing prismatic crystals of calcium oxalate.
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abstract

This paper examines the role of omiks technologies in the formation of the concept 
of personalized medicine, as well as some preliminary results of a study of «metal-
lome». This shows a stable level components of the «metallome» is a critical factor in 
cellular homeostasis, and individual element graph is a dynamic indicator metalloli-
gands homeostasis – MLH and can serve both for preclinical diagnosis and subsequent 
planning of personalized treatment and prevention.

Keywords: omiks technology, personalized medicine, metabolome, «metallome», 
genome, metabonom, individual element graph 

releVance

Medicine of the XXI century is inextricably linked and increasingly uses data of omiks technologies 
for the diagnosis and treatment of various diseases. Use multi-omiks technology in Biomedicine contrib-
utes to the formation of the innovative concept of an individual approach to each patient, i.e. personal-
ized medicine. 

The emergence of personalized medicine, the basic principle of which is the selection of treatments 
according to the genetic characteristics of patients and their diseased cells, stimulated the increasing 
flood of genetic data and diagnostic approaches, which began with the deciphering of the human genome. 
Before the subject of attention in medicine was the concept of personalization, individual approach was 
used, for example, in blood transfusion, transplantation of tissues, cell therapy and in the selection of 
drugs and dietary Supplements for correction of metabolic violations. Individualization of treatment is 
implied in genomic medicine as asymptomatic identification of predisposition to a particular disease, 
preventive measures, pharmacotherapy, and individual selection of treatment regimens performed on 
the basis of the genotype determination. genotyping is an important basis, but in the development of 
personalized medicine there are other omiks technologies, such as the study of the metabolome, meta-
bonome, «metallome» etc. 

Metabolomes is the «systematic study of the unique chemical «fingerprints» of specific processes oc-
curring in living cells» — more specifically, the study of their molecular and metabolic profiles [1]. Metabo-
lome represents the collection of all metabolites that are the end product of metabolism in the cell, tissue, 
organ or organism [7] which can be found in a biological sample and in a single organism [4,12]. In January 
2007 scientists at the University of Alberta and University of Calgary finished the first version of the human 
metabolome. They catalogued approximately 2500 metabolites, 1200 drugs and 3500 food components that 

can be found in the human body [14]. This information is available in the database of the metabolome 
person (www.hmdb.ca) and based on the analysis of existing scientific literature, is far from 
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complete. Other organisms are much more well-known in regards to metabolomes. For example, there 
were over 50,000 metabolites of plants characterized, many thousands have been identified and character-
ized in isolated plants [2, 5].

Metabonome is defined as «quantitative measurement of dynamic multiparametric metabolic response 
of living systems to pathophysiological stimuli or genetic modification». The term comes from the greek 
meta, meaning «change», and NOMOS, meaning «a set of rules or patterns» [9]. This approach was first 
proposed and used by Jeremy Nicholson at the Royal London College and is used in toxicology, disease di-
agnosis and a number of other areas. Historically metabolic approach was one of the first attempts to apply 
methods of systems biology to study metabolism [6, 10, 11].

Metallomics is a quantitative measurement of the components of the «metallome» products of the in-
teraction of the ionic and atomic forms of metals with endogenous ligands (nucleotides, nucleosides, pro-
teins, peptides, amino acids, carbohydrates and others). Recently the concept of metallomics increasingly 
include the study of not only metals in the body, but also of many vital micronutrients [3, 13].

Currently, the role of many macro– and micronutrients in the processes of growth, differentiation, 
regeneration, apoptosis and necrosis of cells and in the pathogenesis of several diseases, accompanied by 
significant changes in the elemental status of the body [13]. The imbalance me indirectly can be a triggering 
mechanism for the deregulation of apoptosis. Aggravating influence on the manifestation of a genotoxic ef-
fect of some metals has both the deficiency and excess or imbalance of some essential trace elements.

The results of years of research has shown that in a number of pathological processes observed 
unidirectional changes of the ratios of strictly defined elements, but different in absolute value [8]. 
Such a change in the element status is designated by Kaletin with co-authors as the primary (or pre-
liminary) stress element graph. Against the background of continuing stress element graph in patients 
with clinically diagnosed there were additional changes of the element status specific to the disease 
and which are named by the authors mentioned above «specific element graph. According to the re-
sults, specific element graph may be an additional noninvasive diagnostic and prognostic test. The 
change in the absolute value of stress and specific element graph due to many factors, including ge-
netic, environmental, diet, regimen. 

The purpose of the present study was the determination of components of «metallome» i.e. macro-, 
trace elements in hair of residents of Kazakhstan and to develop a personalized approach to each patient 
based on the identified regularities of their changes in the body.

MethoDS anD MaterialS of reSearch

The Study was conducted by the method of atomic emission spectrometry with inductively coupled 
argon plasma (ICp-AES) and mass spectrometry with inductively coupled plasma (ICp-MS). The object 
of investigations was the hair of the residents of Almaty aged 18-22 years. Hair analysis has a number of 
advantages: highly informative, non-invasive, easily transport and storage of samples, etc. determining the 
content of chemical elements in hair allows also to assess the influence of ecological-hygienic and physi-
ological factors on the body. The method is characterized by high information content, performance, sen-
sitivity, and allows to identify simultaneously more than 25 chemical elements in the investigated objects 
(Aluminum (Al), Beryllium (Be) Boron (B), vanadium (v), Iron (Fe), Iodine (I), potassium (K), Cadmium 
(Cd) Calcium (Ca), Cobalt (Co), Silicon (Si), Lithium (Li), Magnesium (Mg), Manganese (Mn), Copper 
(Cu), Arsenic (As), Sodium (Na), Nickel (Ni), Tin (Sn), Mercury (Hg), Lead (pb), Selenium (Se), phospho-
rus (p), Chromium (Cr), Zinc (Zn)).

reSearch reSultS

The results of the instrumental study of the content of chemical elements in hair (element graph) were 
mostly in the normal range, and not a substantial deviation was different, as was to be expected. It should 
be noted that the content of calcium, phosphorus and potassium was above normal 10% of chromium, and 
sodium by 12% in the studied populations (Fig. 1). There were more specific abnormalities of essential trace 
elements such as cobalt, zinc and copper to the downside and silicon in the upward direction. The cobalt 
content was below reference intervals of variation of almost 1/3 part of surveyed groups of people.
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Figure 1. Deviations from the reference intervals of some macro-, microelements 

 DiScuSSion of reSultS anD concluSionS

Element graph of hair of every patient shows individual elemental status – the status of the components 
of «metallome». Elemental composition of hair reflects the regional specificity of natural environments, due 
to the largely long-lasting impact and nutritional factors. On a slight change of content in the hair calcium, 
phosphorus, potassium and sodium, we did not pay special attention, as this may be associated with age, 
lifestyle, social status, power and is usually short-lived. Multidirectional changes in the content of essential 
elements zinc, copper, chromium and especially a significant reduction in the level of cobalt may lead to 
certain orphan diseases or alarming requiring comprehensive research and personalized approach. 

For example, in the human body copper affects the activity of more than 30 enzymes, stimulates cellular 
respiration, the production of female hormones and thyroxin. Copper ions facilitate the process of transfer of 
excitation in the brain. During fetal shortage of copper can cause heart disease. There are a number of genetic 
diseases in which the metabolism of copper leads to damage of brain, liver, musculoskeletal system, hair, Cen-
tral nervous system disease (Konovalov-Wilson’s, Menkes ‘ disease, multiple sclerosis). Copper metabolism 
is closely associated with zinc metabolism. Zinc activates about 200 different enzymes. Zinc deficiency is 
characterized by such symptoms as loss of appetite, anemia, allergies, hyperactivity, dermatitis, lack of weight, 
decrease of visual acuity, hair loss, delayed sexual development in boys, as well as chronic alcoholism.

The increased silicon content in the hair may indicate a moderate violation of water-salt metabolism, 
with a tendency to kidney stones, osteochondrosis, arthrosis, diseases of the kidneys, hair, nails, bronchi 
and lungs. Cobalt is a part of vitamin B12, lack of which is most noticeable in the hematopoietic tissues of 
the bone marrow and nerve tissues and can also cause degenerative changes in the spinal cord, Addison-
Birmer anemia, and delayed development in children.

Thus, the stable level of the «metallome» is a critical factor in cellular homeostasis, and individual ele-
ment graph is a dynamic indicator of the MLH and could serve both for preclinical diagnosis and subse-
quent planning of personalized treatment and prevention.

In summary, we can conclude that a personalized approach to each patient using genomic, metabo-
lomic, metallomics and possibly other technologies increases the effectiveness of treatment has specific 
therapeutic effects, reduces the risk of unwanted side effects, eliminates error assignment ineffective drugs 
reduces the cost of treatment and develops a preventive trend in medicine. All this ultimately improves 
population health, quality of life and promote active longevity.
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abstract

This article presents the results of an investigation of the purification of orthophos-
phoric acid from arsenic. For the study, it was used 86% of technical phosphoric acid 
containing 0.004% pb; 0.006% As. The technical result of the developed method con-
sists in improving the quality of commercial phosphoric acid and increasing the pro-
ductivity of the process by reducing the content of impurities in the finished product 
and obtaining large crystals of commercial product. It was established experimentally 
that only observance of the entire set of process conditions indicated in the article al-
lows to obtain a target product having a crystalline structure and composition that 
meets the requirements of technical specification 2612-014-00203677-97 for use in the 
electronics industry and ensure its high yield. 

Keywords: orthophosphoric acid, arsenic, crystallize, wet phosphoric acid

method of Purification 
of orthoPhosPhoric acid from arsenic
frangulidi l.h., Zhantasov K.t., 
Kadirbaeva a.a.,temirov Zh., 

«Kazphosphate» llp Zhambul branch plant, Taraz, Kazakhstan
M. auezov South Kazakhstan university, Shymkent, Kazakhstan
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introDuction

Orthophosphoric acid is one of the widely spread mineral acids, which is used in many branches of in-
dustry. In recent years, due to a decrease in the quality and properties of the main location of phosphate raw 
materials, the level of acid quality has also decreased. Nowadays there are many impurities in the composi-
tion of the phosphate of the Karatau basin, as a result of which instead of pure thermal phosphoric acid it 
is used slurry phosphoric acid. It is similar in composition to the wet phosphoric acid. The main industrial 
methods used today to purify the wet phosphoric acid have not been able to provide high quality products 
or meet the requirements for technical and economic indicators. Consequently, all this led to the need to 
come up with new highly effective methods for purifying phosphoric acid. As a result, a method for purify-
ing phosphoric acid from arsenic was considered.

a reSearch part

86% of technical phosphoric acid was used for the study. Its composition was determined by the 
application of physicochemical methods. Chemical composition of acid, %: H3pO4 – 85; Fe – 0,001; 
pb – 0,004; As –0,006; H3pO3 – 0,05; CI– – 0,0002;          – 0,0002;            – 0,0005;

The results of the study are shown in Table 1 and in Figures 1 and 2:

39
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Table 1. results of the study.

№ ρН3 РО4

g / cm3

heating 
tempe-
rature,

0С

cooling temperature, 0С The total 
crystalli-

zation 
time, 
hour

The time 
of being 

in the 
crystallizer

finished product
Before 

addition 
the nucleus 
of a crystal 

After 
addition the 
nucleus of a 

crystal 

Yield 
of product, 

%

Degree 
of purifica-

tion, %

1 1,689 45 5 3 7,0 60 40 99,3
2 1,689 45 3 5 7,0 60 47,3 99,3
3 1,689 45 10 5 7,0 60 39,1 99,5
4 1,689 45 5 10 7,0 60 38,2 99,5
5 1,689 35 7 5 7,0 60 47,3 98,5
6 1,689 40 7 5 7,0 60 48,4 99,3
7 1,689 50 7 5 7,0 60 48,1 99,4
8 1,689 55 7 5 7,0 60 47,5 99,4
9 1,689 45 7 5 7,0 50 45,2 98,4

10 1,689 45 7 5 7,0 60 49,0 99,1
11 1,689 45 7 5 7,0 65 49,3 99,3
12 1,689 45 7 5 7,0 70 49,2 99,4
13 1,689 45 7 -1 7,0 60 45,2 99,4
14 1,689 45 7 0 7,0 60 48,4 99,5
15 1,689 45 7 5 7,0 60 49,3 99,5
16 1,689 45 7 10 7,0 60 38,2 99,5

According to figures 1 and 2, the heating temperature of acid affects the yield of the product. At a 
temperature of 35°C, the yield of the product is 47.3%, and at a temperature of 55°C it is 47.5%, and at a 
temperature of 40°C the yield of the product is 48.4%. This means the temperature can not be used more 
than 40-450C. As this will lead to a decrease in the yield of the product. Also, the time of acid being in the 
crystallizer affects the yield of the product. As can be seen from the graphs 3 and 4, the being of acid in the 
crystallizer for more than 60 minutes does not significantly affect the yield of the product. Therefore, its 
being in the crystallizer of 60 minutes is enough. And also to obtain an acid crystal, the temperature before 
and after the addition of the nucleus of a crystal affects the yield of the product. The temperature before the 
addition of the nucleus of a crystal is 7°C and a decrease in temperature further will lead to a decrease in 
the yield of the product, so cooling should be started after the addition of the nucleus of a crystal.

 The level of purification of the finished product is calculated depending on the initial and the final 
volume of arsenic in the acid. And yield of the product is calculated on the basis of the final product, that 
is, the mass of the crystal, depending on the initial acid content. For example, if in the initial composition 
of the acid there is 0.006 g As, and in the final product 0.000042 g arsenic, the level of acid purification will 
be equal to 99.3% (0,006-0,000042/0,006).100=99,3%

heating temperature, 0С
Figure 1. the influence of the heating temperature on the yield of the product

Yield of  acid, %
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time of being of acid in crystallizer, min
Figure 2. influence of the time of acid being in crystallizer on yield of product

cooling temperature, 0С
Figure 3. influence of the cooling temperature on yield of product after the addition of nucleus of a crystal

cooling temperature, 0С
Figure 4. influence of the cooling temperature on yield of product before the addition of nucleus of a crystal

Yield of  acid, %

Yield of  acid, %

Yield of  acid, %
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The time of the acid being in the crystallizer and the heating temperature of the acid affect the purifi-
cation level of acid. The purification level of acid in 50 minutes is 98.4%, and in 60-70 minutes it is 99.1-
99.3%. Consequently, an increase in the time of the acid being in the crystallizer for more than 60 minutes 
will lead to a waste of energy. And the purification level of acid will not change significantly. The effect of 
acid temperature on the purifying level at 450C will rise to 99.3%, and the further increase in temperature 
does not affect the purification level of acid.

conclusion: according to the study, the parameters suitable for the experiment are: the temperature 
of heating of the acid-450C, the cooling temperature before the addition of the nucleus of a crystal-70C, 
the temperature after the addition of the nucleus of a crystal -50C, the time of the acid being in the crys-
tallizer is 60 minutes. The total crystallization time is 7 hours. The purification level of acid from arsenic 
is 99.1-99.5%.

The quality of the product obtained as a result of the experiment:

Mass fraction of nitrates,% – 0.00028,
Mass fraction of sulphates,% – 0.0002,
Mass fraction of chlorides,% – 0,00008,
Mass fraction of iron,% – 0.0004,
Mass fraction of arsenic,% – 0.00004,
Mass fraction of heavy metals,% – 0.00015

The finished product meets the requirements of technical specification 2612-014-00203677-97.

1. Bugenov E.S., Jusipbekov U.Zh. physical and chemical foundations and technology of production 
of neorganic phosphorus compounds.-Almaty: 2006-345p.

2.  postnikov N.N. Thermal phosphoric acid.-M .: Chemistry, 1970.-p.303-310.
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abstract

In the paper based on summarizing the results of the analysis and kinetic ob-
jective laws the optimization of oxicondensation process of methane has been pre-
sented. Several kinetic equations were selected and their adequacy was examined. 
On the basis of an adequate equation were selected the optimal conditions for 
oxicondensation reaction of methane: T = 1023 K;                  Mpa;                  Mpa; 
the volume rate of 55.8 mol/kg.cat.hour; the linear velocity of ω = 2.2 cm/sec; the 
catalyst size 2.4 mm. 

Keywords: gas chromatography, methane, oxygen, ethylene, catalyst, simplex meth-
od, optimization.
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introDuction

One of the main ways of conversion of light hydrocarbons is a heterogeneous catalytic oxidation [1]. 
Studying the process of heterogeneous catalytic oxidation of methane in useful products can be conditionally 
divided into two areas. One of them depends on obtaining valuable oxygen containing compounds – 
methanol and formaldehyde. This direction has been developing for a long time and were achieved certain 
success in investigation of the process mechanism and influence of the nature of the active centers of 
catalysts to their efficiency and selectivity.

The second direction – the catalytic oxidative condensation of methane in higher hydrocarbons (mainly 
ethane, ethylene, propylene and acetylene) – has begun to be developed relatively recently.

Nevertheless during this very short time a substantial number of effective catalysts, allowing, for 
example, to receive hydrocarbons C2 with the yield 30% was developed [1-2].

To the number of the top priority tasks in developing technology for obtaining ethylene by oxidative 
condensation reaction of methane with oxygen in air belongs, development of a new catalyst having as 
compared with known catalysts high activity, selectivity and productivity.

practical part

In recent years, for the analysis of gaseous and liquid products of catalytic reactions the methods of gas 
chromatography were preferable in comparison with other methods. This is an opportunity for simultaneous 
qualitative and quantitative analysis of components, obtaining samples without stopping the catalytic 
process, carring the analysis out continuously. It provides to get reliable results in studying kinetic objective 
laws of the reactions. Therefore, gaseous and liquid products of oxicondensation reaction of methane 
were analyzed by gas chromatography («gazochrom 3101 and Tsvet 100, the model 165»).
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In the oxidative condensation process of methane with air is formed a gas mixture consisting of nitrogen, 
hydrogen, oxygen, carbon oxides, methane, ethylene and acetylene. To find the optimal conditions for the 
separation of such a mixture was prepared an artificial mixture of similar composition. For the separation of 
components in a chromatographic column an activated carbon was used as a sorbent. The optimal values   of 
parameters that provide the best possible separation of the mixture components, were found by simplex method 
from adequate regression equations. Thus optimal conditions for separating the components of the mixture 
separated in a chromatographic column on activated carbon are as follows: the column thermostat temperature-
50oC, the current of carrier gas (nitrogen) – 35 ml/min; the size of glass column -1,0x0,003 m; TCD detector.

The chromatogram of the reaction mixture obtained under optimum conditions is shown in Figure 1.
It is shown from the figure that there is almost complete separation of the mixture components at 

optimum conditions. Hydrogen, carbon oxide (II) and unreacted methane have similar retention times, but 
are indicated by individual peaks which is a sign of their complete separation (RS> 0,85). Retention times of 
ethylene and acetylene respectively more, their peaks far removed (RS = 4,32). In selected conditions other 
gaseous products of the reaction (O2, CO2) are not specified. 

Fig.1. chromatogram of the reaction products on catalyst (Mn2o3)x • (Kcl)y • (Zro2)z

The qualitative composition of the mixture was determined by comparison with the retention times 
of reference compounds, and quantitative –by the method of absolute calibration. By the number of the 
resulting products was determined the yield. To check the reproduction of the results was carried out 
7-time analysis of each sample and found metrological characteristics of the analysis. The reproduction of 
the results is within normal limits, the relative error does not exceed 2.3%, and it provides reliable results 
in the study of oxicondensation reaction of methane. Therefore, the kinetic regularities of the process have 
been studied by this method. 

In deriving kinetic equations of catalytic oxidative condensation of methane catalyst as defining 
(limiting) stages was selected the adsorption step (its speed) of methane and oxygen on the catalyst surface. 
Adsorption, which proceeds on the catalyst surface is monolayer, and methane and oxygen adsorbed on 
different active centers.

The reaction of catalytic oxidation of hydrocarbons proceeds by the mechanism of Mars-van Krevelen 
and obeys the kinetic equation [3]. 
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The steps of reduction and oxidation of the catalyst are practically irreversible and therefore in 
equation (1) are not included adsorption, i.e. parameters corresponding to the mechanism of Langmuir-
Hinshelwood. For n = 1 in the equation of Mars-van Krevelen it fully meets the reactions of catalytic 
oxidation of hydrocarbons. 

The stepwise oxidation – reduction mechanism of catalytic oxidation is inherent in many reactions 
taking place with the participation of oxides at high temperatures. In this the speed of reduction and 
oxidation has very high values.

  At low temperatures, the reaction can go on association, «conjugate» mechanism. Thus oxygen and 
oxidizable reactant influences on the catalyst simultaneously. Then the kinetic equation of the reaction 
corresponds to Langmuir-Hinshelwood equation:
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where RK and 
2OK – adsorption coefficients of hydrocarbon and oxygen.

The separately taken steps of interaction of the reactants with the catalyst is much less than the velocity 
of the catalytic reaction as a whole. Hence, considering that the reaction of catalytic oxicondensation of 
methane occurs at high temperature, it can be described by kinetic equations corresponding to Langmuir-
Hinshelwood mechanism.

Considering that sorption process on the catalyst surface obeys the Langmuir isotherm, as the kinetic 
equations of catalytic oxicondensation of methane were offered [3] the following equations of Langmuir-
Hinshelwood type:

(3)
 

(4)

(5)

It is important to establish sufficient corresponds one of the equations (3-5) received by the experimental 
kinetic laws, obtained in a differential reactor. 

Based on these equations and results of the experiments the parameters of kinetic equations must be 
determined under condition of minimal deviation   of the sum of the squares of experimental values from 
ones calculated theoretically. Therefore, as a criterion of the adequacy of the kinetic equation the fulfillment 
of the following condition has been chosen:

From the kinetic point of view, the solution of these equations was found by experiments within 
the changes of kinetic parameters and their coincidence with the calculated, i.e. proved the adequacy of 
the equations. Solution of the kinetic equations, proposed for the reaction of catalytic oxicondensation 
of methane has been found based on the values   of the reaction rate constants k, adsorption coefficients  
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of oxygen and methane (
42

, CHO KK ), and their partial pressures ( 42
, CHO PP ) and experimental reaction 

rate (W). Data with high adequacy are the constants and coefficients calculated according to the equation 
(4) that have been selected for further calculations. The standard deviation, presented on this equation does 
not exceed ~5% and adequately meets within the change of the kinetic parameters of the process. For this 
reason, as an equation that satisfies the flow of oxicondensation reaction of methane on the catalyst with 
the composition (Mn2O3)x	•	(ZrO2)y	•	(KCl)z was equation (4).

It is known from literature that the activation energy of complete oxidation of methane is E~250 kJ/
mol. This value implies to carry out a complete oxidation of methane in strict environments. At the same 
time the energy for breaking C-H bonds in methane molecule is equal to E ~ 84 kJ/mol [3].

The halides, introduced in the catalyst composition, decrease the reaction activation energy to 16 kJ/
mol. The radical mechanism of the reaction flow was indicated. Therefore, the definition of the activation 
energy of this reaction (Ea) in the catalyst with the composition (Mn2O3)x	•	(ZrO2)y	•	(KCl)z gives important 
information about the efficiency of the catalyst, and the reaction mechanism. The activation energy (Ea) for 
the oxicondensation reaction of methane on shown catalyst is defined by the dependence of logarithm of 
the rate constant and the reciprocal of the absolute temperature of the reaction. Its value is 35.5 kJ / mol and 
shows the effectiveness of the selected catalyst to break the C – H bond.

The selected kinetic equation for studied reaction was used to select the optimum conditions for 
carrying out the process. Using the values   of the rate constants and the adsorption coefficients of methane 
and oxygen has been calculated the reaction rate from the partial pressure of methane and oxygen, as well 
as drawn graphs of these dependences (Fig. 2 and 3). Figure 2 shows that in the range of temperatures 
studied the dependence of the reaction rate on the partial pressure of methane has an extreme character. 
Ethylene formation rate is proportional to the temperature, but is not proportional to the partial pressure of 
methane. Upon reaching the methane partial pressure of 0.038 Mpa, the reaction rate becomes maximum 
(12.0 mol/kg.cat.h). The same regularity was observed in the study of dependence of the reaction rate on 
the partial pressure of oxygen (Figure 3). 

Fig.2. Dependence of the reaction rate
on partial pressure of methane

Fig.2. Dependence of the reaction rate
on partial pressure of oxygen

The most optimal conditions were: temperature of 1023 K and oxygen partial pressure of 0.014 Mpa. 
Optimal conditions for the formation of ethylene: МПаPCH 038,0

4
=  and МПаPО 014,0

2
= .

The stoichiometric ratio of the conversion reaction of methane to ethylene should be 2:1. However, the 
calculations produced by the above method show the ratio of 2.7:1.

Under optimal conditions, chosen according to equation (4) (T = 1023 K, the relative volumetric rate 
of 55.8 mol / kg.cat.h., MPaPCH 038,0

4
= , MPaPО 014,0

2
= ) the rate of ethylene formation is 11.8 mol / 

      kg.cat.h.
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concluSionS

1. Kinetic regularities of the process of methane oxicondensation on the catalyst with the composition 
(Mn2O3)x	•	(ZrO2)y	•	(KCl)z, impregnated on keramzit were studied.

2. Dependence of the reaction rates on the partial pressures of the initial substances and the temperature 
on differential reactor has been shown and developed a kinetic model of the process.

3. The kinetic equation was offered 2)1(
2244

2244

OOCHCH

OOCHCH

PKPK
PKPKk

W
⋅+⋅+

⋅⋅⋅⋅
=  and estimated its adequacy.

4. The optimum conditions found from adequate equation, were: T = 1023 K; 038,0
4
=CHP  Mpa; 

014,0
2
=oP  Mpa; the volume rate of 55.8 mol/kg.cat.h.; the linear velocity of ω = 2,2sm / sec; the catalyst 

size 2 4 mm. Under these conditions, the formation rate of ethylene of 11.8 mol/kg.cat.hour.

1. Makhlin v.A., Magomedov M.v., Zyskin A.g., Loktev A.S., Dedov A.g., Moiseev I.I.. Mathematical 
modeling the kinetics of oxidative condensation of methane: // Kinetics and Catalysis. 2011, -v.52, 
№6, p.1-9 (in Russian). 

2. galanov S.I., galanov A.I., Smirnov M.Yu.,.Sidirova O.I, Kurina L.N.. Oxidative coupling of methane 
to ethylene on oxide manganese-containing systems. //proceedings of polytechnic University.-2005-
v.308.-№1.-p.126-130 (in Russian).

3. Krylov O.v. Heterogeneous catalysis. M .: Akademkniga. -2004 (in Russian).
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abstract

In this paper considered histograms showing the sum of the areas of the polygons 
double pressed knitted fabrics produced on the basis of the lasting. The resulting 
histograms show that the best indicators of the quality of developed pressed knit-
ted fabrics’ options are IIa, Iva, vIIa and XIb. These options were recommended for 
implementation.

Keywords: Jersey, jacquard, rubber, canvas
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A knitted tissue of jacquard tangle is such knitted tissue where stitches are not formed in a flow, but in 
the places of stitches missed according to the pattern, thread is prolonged in ellension. [1, 74 – 79]. White 
knitting jacquard tissue tangles, knitting needles are switched off that’s why they don’t recline new threads, 
but the stitches formed before are included.

A knitted tissue of jacquard tangle may be got on the basis of all famous culir and knitted, single and 
boucle tangles. Such knitted tissue contains two elements of stitch structure: stitches and spinning. In wlir 
knitted tissue shins are extended lengthwise of stitch rows, in base – knitted langle – spins are extended 
lengthwise of stitch posts. Jaccard Aitches, similar to pressed ones, are characterized by an index showing 
by how many spins the frame of jaccard Aitches is crossed (wlu traversed). 

A knitted tissue of jaccards tangles may be regular and irregular, full and not full. 
A knitted tissue of jaccard tissue is divided info single and double, depending on design location formed 

by jaccard stitches. Necessary conditions for jaccard Aitches obtain are non – laying stitches over a knitted– 
nudge and stitches not thrown clown from this needle. These regiments may by different ways depending 
of the stitch formation process (machine – knitted or knitting) and the nudges used. 

Jaccard stitches are obtained by switching off nudges from the work over knitted machines wits 
consecutive nudge movement irrespective of nudge type (tongue, hook, puz). 

15 variants of jaccard tissue which differed from each other by quantity of jacquard stitches in the 
rapport of tangle, were worked on the flatfang machine of KH-323D type to study the influence of jacquard 
stitches quality in the rapport of tangle on parameters and physical-mechanical features of double knitted 
jacquard tangle. 

a– in pressed knitted tissue pressed stitches are found on one side of knitted tissue;
b– in pressed knitted tissue pressed stitches are found on both sides of knitted tissue.
All the variants of jaccard knitted tissue were worked out under identical conditions; i.e. strething, 

width of needle culiring and power of stay tissue were the same. 
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variants i iiа iiб iiiа iiiб ivа ivб vа vб viа viб viiа viiiб iXб Xб Xiб

jacquard 
stitch 
composition 
in rapport, %   

0 5 5 6,25 6,25 8,33 12,5 12,5 12,5 25 25 4,16 5,5 7,14 10 16,6

As a basic tangle a lastique 1+1 (variant-1) was worked out. 
physical-mechanical features and technological parameters of the obtained samples of jaccard knitted 

tissue were defined. 
To compare jaccard tissue quantity a complex evaluation was done, the latter being a graphic picture of 

results of analysis of knitted tissue quantity. The chart of a complex diagram is built in such a way that its 
biggest outline demonstrates the best quality indicators of the worked out knitted tissues; i.e. the closer the 
outline to exterior outline is, the higher knitted quality indicators are and the pettier they meet requirements. 
A complex diagram is built in such a way that on every of its axes results of determination of different 
knitted tissue qualitative indicators. More over, to ensure specific features of every of analyzed indicators 
the best of its indicators are traced on the exterior outline: the bigger ones are for positive indicators and the 
lesser ones are for its negative indicators.

The indicators serving as a basis for analysis and having a greater influence over physical-mechanical 
and hygienic features, on form-stability and economy of expensive raw materials conduce to the task 
solution. There indicators are a torn load, torn lengthening, air-permeability, setting, thickness, surface and 
volume closeness.

A complex quality evaluation of jaccard knitted tissues. In the course of testing of technological 
parameters and physical and mechanical features a complex quality evaluation of knitted tissues of double 
jaccard knit wear was built to define the optimal interweaving variants. On picture 1 a complex diagram of 
quality of knitted double jaccard tangle is shown, where jaccard stitches are found on one side, and on the 
picture 2 a complex diagram of quality of knitted tissue double jaccard tangle, where jaccard stitches are 
found on both sides.

Picture 1. a complex diagram of quality of knitted tissue double jaccard tangle 
with jaccard stitches being on one side
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Рд – a torn load over length; 
Рш– a torn load over width;
Lд– lengthening over length; 
Уд – setting over length; 
Уш – setting over width; 
И – wearing out; 
В – air-permeability; 
еод – reversed deformation over length ; 
еош – reversed deformation over length; 
енд – non reversed deformation over length; 
енш – reversed deformation over width; 
д – volume knitted tissue density.

Jaccard stitches, being in the structure of knitted tissue, have a positive influence on air-permeability 
indicators, the more jaccard stitches in the rapport of tangle are, the air-permeability of knitted tissue is 
increased, stability over wearing out is not changed in comparison with basic tangle considerably.

Spins and length stitches, being in the structure of jaccard knitted tissue decrease knitted tissue 
strelchability over length, setting of knitted tissue is not changed considerably, torn load and non-reversed 
deformation are decreased, volume density of jaccard knitted tissue is close to that of basic tangle.

Picture 2. a complex diagram of quality of double jaccard knitted tissue 
with jaccard stitches on both sides. 
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In the picture 3 histograms showing a sum of squares of polygons of double jaccard knitted tissue, 
obtained on the basis of laslique.

 

Picture 3. histogram of double jaccard tangle.

The mentioned histogram show that the best quality indicators of the worked out knitted tissues of double 
jaccard tangle are variants IIIa, Iva, vIIa, XIb. These variants were recommended for putting into practice.

Knitted tissue, some stitches of which are extended over stitches of the previous stitch row open stitches 
(outlines), is called a knitted tissue of pressed interweaving [1,91-98]. A knitted tissue of pressed tangles 
contains two elements of stitch structure: stitches and outlines. Stitches, having one or few outlines, are 
called pressed stitches. The knitted tissue of pressed tangles may be obtained on the basis of only main and 
productive tangles. It may be culir and main-knittes, single and double. The knitted tissue of pressed tangles 
is obtained by means of non-switching on of separate operations for some knitted-needles (operations of 
stitch formation like closing, culiring, pressing) or by special switching off some knitted-needles. Over a 
machine with tongue needles three ways of pressed stitch formation are used: with our culiring, without 
closing and with special switching off some knitted-needle. To study the influence of quality of pressed 
stitches in the rapport of tangle on parameters and physical-mechanical features of double knitted tissue 15 
variants of double pressed knitted tissue were worked out over a flatfang machine of KH-323 D type, which 
were different from each other by the quantity of pressed stitches in the rapport of tangle. 

variants i iiа iiб iiiа iiiб ivа ivб vа vб viа viб viiа viiiб iXб Xб Xiб
composition 
of pressed 
stitches 
in the 
rapport, % 

0 5 5 6,25 6,25 8,33 12,5 12,5 12,5 25 25 4,16 5,5 7,14 10 16,6

a-in the pressed knitted tissue pressed stitches are found on one side;
b-in the pressed knitted tissue pressed stitches are found on both sides of knitted tissue.
 
A cotton yarn with linear density 20 teks х 4 was used as a raw material.
As a basic tangle a lastique 1+1 (variant-1) was worked out. physical-mechanical features and 

technological parameters were defined. 
To compare quality of knitted tissues a complex evaluation was done, the latter being a graphic chart 

of analysis results of knitted tissues quality. This graph of a complex diagram is built in such a way, that 
its biggest outline shows the best indicators of quality of the worked-out tissues, i.e. the closer the outline 
to the exterior outline is, the higher quality indicators of knitted tissues are and the better they meet the 
requirements.
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A complex diagram is built in such a way, that on every of its axes results of determination of different 
qualitative indicators of knitted tissues. More over, to ensure specific features of every of analyzed indicators 
the best of its indicators are traced on the exterior outline: the bigger ones are for positive indicators and the 
lesser ones are for its negative indicators.

The indicators which have a more influence on physical-mechanical and hygienic features, on form-
stability and economy of expensive raw materials conduce to the set task solution. These indicators are a torn 
load, torn lengthening, air-permeability, setting, thickness, surface and volume closeness. In the course of 
testing technological parameters and physical-mechanical features a complex quality evaluation of knitted 
tissues of double pressed knit-wear was worked out to define the optimal variants of interweaving.

On picture 4 a complex diagram of quality of knit-wear of double pressed interweaving, where pressed 
loops are found on one side, and on picture 5 a complex diagram of quality of knit-wear of double pressed 
interweaving, where pressed loops are found on both sides is shown.

Analysis of the results obtained shows that pressed stitches in the structure of knit-wear has a positive 
influence on such indicators as air-permeability, resistance to wearing out, torn lengthening, volume 
closeness of knit-wear. If the quantity of pressed loops in the rapport of interweaving is increased, air-
permeability, resistance to wearing out are increased as well, but volume closeness is decreased. pressed 
loops in the structure of knit-wear increases irreversible deformation over length, and over width it is 
decreased. Torn load over length is not increased unequivocally, setting is increased.

Picture 4. a complex diagram of quality of knitted tissue double pressed tangle 
with pressed stitches being on one side

Рд – a torn load over length; 
Рш– a torn load over width;
Lд– lengthening over length; 
Уд – setting over length; 
Уш – setting over width; 
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И – wearing out; 
В – air-permeability; 
еод – reversed deformation over length ; 
еош – reversed deformation over length; 
енд – non reversed deformation over length; 
енш – reversed deformation over width; 
д – volume knitted tissue density.

Picture 5. a complex diagram of quality of double pressed knitted tissue 
with pressed stitches on both sides. 

Picture 6. histogram of double pressed tangle.
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In the picture 6 histograms showing a sum of squares of polygons of double pressed knitted tissue, 
obtained on the basis of lastique. The mentioned histogram show that the best quality indicators of the 
worked out knitted tissues of double pressed tangle are variants IIa, Iva, vIIa, XIb. These variants were 
recommended for putting into practice.

1. Shalov I.N., Dalidovich A.S., Kudryavin L.A. Technology of knit-wear production. – M. 
Legprombytizdat, 1986
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abstract

The article describes the author’s position on the need to promote tourism in the 
Republic of Kazakhstan, in particular, hospitality industry. First of all, they find it nec-
essary to attract investment in the development of the regional market of hospitality 
industry. The authors have conducted marketing research studying enterprises of hos-
pitality industry of the Akmola region of Kazakhstan, the results of which contribute 
to the substantiation of the basic directions of development of the region’s hospitality 
industry.
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In recent years Kazakhstan as a state devotes considerable attention to the development of the tourism 
industry. In May 2014 the government approved the Concept of development of the tourism industry of the 
Republic of Kazakhstan until 2020 (Concept, 2014). The analysis identified growth zones in international 
tourism – 4 national and more than 20 regional projects as well as developed concepts of the five key tourist 
clusters of the country. There are preliminary investment programs of public and private investments 
identified for each cluster.

The Concept very clearly sets out key socio-economic reasons for the need in the development of 
tourism in the Republic of Kazakhstan:

•	 prospects to provide the population of RK with job places, especially the rural population without 
discontinuing their traditional rural way of life;

•	 promoting the culture of entrepreneurship among broad layers of population, creating business 
opportunities for families, small and medium-sized businesses;

•	 contribution to the development of regions and rural areas of Kazakhstan, including the development 
of engineering and transport infrastructure in remote areas, infrastructure of checkpoints across 
the state border;

•	 promoting cooperation and creating opportunities in other sectors of economy, including agriculture, 
engineering, light and food industries and non-production sector; 

•	 facilitating positive and productive intercultural relations contributing to the promotion of national 
and interstate mutual understanding.

Along with the cluster approach to the qualitative development of tourism in Kazakhstan there is a plan 
to implement a number of national projects. One of the key national projects is the international specialized 
exhibition «Astana EXpO-2017».

However, currently the share of tourism in gDp is less than 1%, which is quite a low figure. 
A significant share of expenditures is committed to the formation of tourist image 
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and formation of national tourism product as well as promoting it in the international and domestic market 
(Table 1). We do not need huge investments for the development of tourism.

There is a marked slowdown in expenditure for culture, sports, tourism and information space: if in 
2014 they accounted for more than 106 billion KZT, in 2016 the figure was slightly above 100 billion KZT. 
In general, a change in funding is due to structural changes in the ministries and departments that covered 
the issues of information, culture and sports.

The government actively supports tourist industry with soft loans. Through subsidizing interest rate 
the «Damu» Fund has currently supported 420 projects in tourism totaling 89 billion KZT in loans. In 
addition, under the loan support in the field of tourism there were signed 105 contracts for loans totaling 3 
billion 702 million KZT.

Table 1. republican budget expenditures for the development of tourism, in mln. KZt

2013 2014 2015 2016
Culture, sport, tourism and information space: 93 892 106 252 105 005 100 318
Including:
Tourism 2559 738 193 340
of which for:
Formation of tourist image 284 182 193 164

Formation of national tourism product and promoting it in 
the international and domestic market 176

Targeted transfers to the development of regional budgets, 
budgets of the cities of Astana and Almaty to the development 
of tourism facilities

2275 556 —

Development of infrastructure in Shchuchinsk-Borovoye 
resort area 323

Note: Statistical Bulletin of the Ministry of Finance of the Republic of Kazakhstan for 2013-2016 / 
http://www.minfin.gov.kz/irj/portal 

Attention is given to tourism business in order to develop its infrastructure and make domestic tourism 
affordable and inbound tourism – popular.

So far, little attention has been paid to financing of tourism in general and hospitality industry in 
particular. Only now, the government is beginning to realize the importance and the need for investment 
in this area of   business. provision of such modest means to this item of expenditure is not conducive to the 
development and improvement of the domestic hospitality industry. We believe that in order to improve 
the material and technical base, to facilitate Kazakhstan’s tourism products and maintain tourist attractive 
places in proper condition, our state should allocate a much greater number of funds than it has done 
before. Taking into account the length of the Kazakhstan territory, climatic features, the presence of a huge 
number of interesting places for tourists, who require appropriate care, this amount should be still more.

In addition, in our view, for the development of hospitality industry we find it important to attract 
investment in the regions of Kazakhstan. It is advisable to better develop and implement regional special-
purpose programs aimed at improving the condition of the service market of hospitality industry. Now, this 
mechanism of state regulation is not used widely enough which can be seen in the dire state of many objects 
of hospitality in the region. 

We believe that complex targeted programs should be an integral part of the development of the 
hospitality industry and tourism. 

For the normal course of activities of the entire complex of hospitality industry in Kazakhstan it is 
necessary to know how many hotels are need in the market, what class and in what region. This requires 
the use of the coefficient of hotel «sufficiency» (Organization and Management of Hotel Business, 2001). 
In world practice, this coefficient is calculated by dividing the number of the existing hotel rooms by 1000 
population of the country. The optimal saturation is achieved with a coefficient of 12. For example, in 
Astana, this figure reaches 4.2; in Akmola oblast – 1.3; in St. petersburg – 7; and if you take the Netherlands,          

it is – 26 (The official website of the Russian Union of Travel Industry).
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The problem of 4-5 star hotels in Astana has been solved in short term, but as for tourist class hotels 
the situation is still difficult. Available 3-star hotels, most of which were built more than 20 years ago, are 
morally and materially outdated, and in the last 10 years the region has built very few hotels of middle and 
lower class with a capacity of more than 50 rooms.

Here we should also take into account another economic factor: direct prices should not be lowered 
below the limit determined by costs of business operations. At the same time to achieve market stability it is 
not advisable to reconsider direct prices. This does not preclude hotels’ active tariff policy which increases 
their occupancy.

If we talk about marketing tools for regulating the service market of the hospitality industry, the lack 
of a thorough analysis of the capabilities of the hospitality (hotel) industry can become a serious barrier to 
the development of such hotels.

We believe that ultimately of the greatest value and benefit to enterprises is a properly organized 
promotion of their services in the market. The whole analysis, so necessary for hotel facilities, especially 
hotel chains, is carried out in order to determine the most effective way of promotability and therefore 
implementation of services. Thus we try to identify some areas of the marketing policy for the successful 
implementation of financial and economic activity of low category hotel chains.

Above all there is a need to determine how accessible the entrance to the market of services is for small 
and medium-sized hotels. In reality, few companies are aware that the preliminary analysis of capabilities 
will save them money and accelerate the development of the hotel, even if initially it leads to financial costs 
and delays the intake of first orders. Many entrepreneurs try to start a business without a detailed study of 
the marketing situation in the hospitality industry market. Assessing this approach, we can say that they are 
unlikely to be able to more or less understand all the issues that require consideration.

To avoid a situation when after opening a new small or medium-sized hotel its owner realizes that he 
should have done it somewhere else or at another time and there is no chance to return his investments, 
it is necessary to first of all collect data on the market of the hospitality industry, which could provide all 
necessary information on the state of affairs at the moment and give a forecast for the future.

In the first place, it is required to conduct a preliminary analysis of the market. Another stage of the 
process is a detailed analysis of the character of the services market of hospitality industry in the regions 
that have attracted most attention after the secondary data selection.

The analysis of hospitality industry services for small and medium-sized hotels will be based on the 
following indicators:

– the total number of hotels in the region;
– types of hotels (private, public, private associations property, mixed, foreign);
– the number of workers employed in enterprises of the hospitality industry in the region;
– the number of tourists who use accommodation services in hotels, for the year;
– the number of overnight stays for the year; 
– trends in guests services and changes in the number of overnight stays;
–  the number of services rendered during the stay of a consumer in a hotel.

To assess the level of service in the hospitality industry we choose the most significant types of services, 
i.e. services that are associated with significant costs (accommodation, food service): 

– annual costs on the consumption of hospitality industry service in the region;
– trends in the consumption of hospitality industry services in the region;
– current and planned investments in the hotel base of the area; and
– annual sales of hotel services.

The analyzed characteristics of the market conditions of the region must be carefully and thoroughly 
developed and specified, depending on a particular set and structures of hotel services of a small or medium-
sized hotel with 1 to 3 stars.

perhaps the only factor seriously limiting the marketing analysis of the market, as well as during the 
initial study is the need to obtain information from official secondary sources that collect and publish 
accurate data. In Kazakhstan, this source is the Committee on Statistics, which conducts extensive research 
and publishes an annual statistical compendium «Tourism of Kazakhstan» as well as the statistical collections 
of urban and regional statistics departments.
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promoting hospitality product it is essential to clearly render the recipient and direct efforts to the 
desired segment of the market. Marketing research of companies and organizations of hospitality industry 
in Akmola oblast was conducted and analyzed in Kokshetau and Burabay. Studies have been carried out by 
means of questionnaires.

The following related marketing stages can be distinguished here: market segmentation, target market 
selection, services positioning. Moreover, this process is ongoing, i.e. client needs are changing and it is 
impossible to create a unified product of the hospitality industry, which over time could satisfy clients 
without any changes.

At the same time, in a number of ways, we have taken into account specific features related to the particular 
nature of reality. For example, on the geographic basis we should add «geographical interest (purpose) of 
trips» as very often while visiting a certain country (region), visitors have several purposes of travelling. On 
the demographic basis the criterion «income» is controversial because our people prefer avoiding any accurate 
information on their earnings. In addition, it is necessary to add the criterion «the number of visiting family 
members» because data on the «family size» do not give comprehensive information.

The results of the survey and the study of demand by modeling consumer interests made it possible to 
identify the following consumer segments of the hospitality industry in Akmola region (Table 2). The results 
of the research showed that in this region the leading consumer segments are organizational-target positioned 
group, participants of business communications, communicative-active groups of the local society.

The analysis of the results of the survey showed that businesses and organizations in this sphere of 
entrepreneurship in Akmola region use different models of target market choice which is related to the specifics 
of the unified product. Thus catering establishments are guided, first and foremost, by communicative-
active groups of the local society, and only then – by the members of business communications business and 
leisure travelers. Hotels look mainly up to visiting people that differ in age and activities done. Entertainment 
facilities offer their services to all categories of subjects of the hospitality industry.

positioning allows businesses to achieve a significant competitive advantage. By positioning they 
understand placement of a product in a specific target market, while its final result is a successful 
establishment of a market-oriented supply of product value.

The research results allowed identifying components of the value parameter   for customers in the 
hospitality industry. It may be noted that if a customer is not satisfied with the quality of some of the 
services provided, his attitude can be changed by good service of the staff. However, the perception of the 
product of the hospitality industry should be the same with customers and administration. So, the analysis 
of our results showed discrepancies in the perception of the quality of the hospitality industry product with 
the management and customers of hotels (results are presented in Table 3).

Table 2. consumer segments of the hospitality industry in akmola region

options
organizational-target group Participants of business 

communicationsextreme-seekers intellectuals
purpose of the trip to get strong thrills To learn something new To cooperate and sign contracts 

Characteristics Middle-aged people 
with high incomes, 
students-intellectuals 

High level of education, 
representatives of 
free-lance professions, 
students

High level of education, 
high incomes 

Needs Lower requirements 
for comfort

Friendly attitude to 
discomfort 

High level of comfort 
and service 

Wishes 
Desire to overcome 
themselves and experience 
new sensations

Contacts with local 
residents, organizations

Contacts with business people, 
companies and organizations 

Conditions 
for success

picturesque places; 
cultural and social 
environment; national 
cuisine; souvenirs

presence of various 
media; saturation 
of tours with various 
activities 

Exhaustive information 
on the topic of interest; 
excursions 

Note: Compiled by the author according to a marketing research data
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Room furnishing and level of service are more important to consumers than a high quality of food at the 
hotel restaurant. Inconvenient geographical location can be compensated with cheap means of transport. 
This comparison of the product perception of the hospitality industry by customers and directors of hotels 
makes it possible to obtain information about the changing situation in the market and take necessary 
measures for its improvement.

The main tools of marketing communication in the hospitality industry include advertising, sales 
promotion and public relations. The goal will be achieved if communication tools complement each other. 
There is a need to balance the distribution of the overall budget between various communication channels 
on the basis of the objectives and characteristics of services. 

Table 3. priorities in hotel services perception

options administration consumers 

Hotel Location of the hotel
 

Inconvenient location of the hotel is permitted by including 
in services cheap means of transport for a free movement

Room High quality of equipment 
and furniture Comfortable and pleasant atmosphere of the hotel

Food High quality of food 
in the hotel restaurant Attract more specialized local restaurants of an exotic nature

Service Qualifications of the hotel staff Level of hotel service

A huge role in promoting a unified product of the hospitality industry is given to advertising. It has a 
great responsibility for the truthfulness and accuracy of the information promoted as this product, unlike 
traditional products, has no consistent quality, taste, usefulness and needs a high-priority development of 
information and propaganda. Such specificity requires the use of visual and graphic means that can more 
fully reflect objects of interests.

The main role in the whole communication system is attributed to advertising which at the same time 
informs about the product and convinces potential buyers in choosing it. If consumers are satisfied with 
the quality, they are likely to purchase these services in the future and will report it to others. If they are not 
satisfied, they will look for other firms.

Customer data allows organizing work in order to consolidate a permanent clientele and attract potential 
visitors. So, in the Akmola region, where the infrastructure for the development of various types of recreation 
is underdeveloped, attention now should be paid to target positioned group, transit passenger concerned, 
participants of business communications and communicative-active groups of the local society.

Marketing research conducted by the authors contribute to the justification of the main directions of 
development of the hospitality industry facilities in the Akmola region, which makes it possible to create a 
phased program of action and allocate appropriate control mechanisms for the development of the strategy 
of development of the hospitality industry at the regional level.

1. The Concept of Development of the Tourism Industry of the Republic of Kazakhstan until 2020 // 
Resolution of the government of the Republic of Kazakhstan of May 19, 2014 № 508 

2. Organization and Management of Hotel Business: Manual/ Edited by A. L. Lesnik, A. v. Chernyshev. – 
M.: ‘Alpina’ publishing House 2001. Book 1. – 576 p.

3. The official website of the Russian Union of Travel Industry: http://www.rostourunoin.ru 
4. Tourism in Kazakhstan: Statistical Yearbook: http://www.stat.gov.kz 
5. The site of the Kazakhstan Tourist Association: http://www.kaztour-association.com 
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abstract

The article deals with the use of solar energy in the production of concrete paving 
stones, using a new hemispherical helio cover.
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Kazakhstan has proved to the world that it is a country with stable and growing economy, where peace 
and prosperity is made possible by the joint efforts of its talented youth striving for art and sport, and its 
first president Nursultan Nazarbayev’s rational policies. Today Kazakhstan is able to resist any global crises 
and recessions.

Kazakhstan has made a step towards third period of industrialization by passing a new strategy of 
economic development – Kazakhstan 2050. 

It is well-known that economic strength of any country heavily relies on small and medium 
entrepreneurship entities. Thus, it is crucial for a country with the vast territory and with relatively low 
density of population to make efforts to develop small and medium entrepreneurship, especially in 
construction sphere which is the locomotive of any economy. 

Currently, design, construction and utilization of manufacture enterprises is carried out in accordance 
with the new collection of construction rules and norms and national Eurocode application.

Namely, the collection of rules of the Republic of Kazakhstan 3.01-103-2012 «Main plans of the 
industrial enterprises», the collection of rules of the Republic of Kazakhstan 3.02-28-2011 «Construction of 
manufacture enterprises», the collection of rules of the Republic of Kazakhstan 3.02-127-2013 «Manufacture 
buildings» and others.

Main requirements of the above-mentioned rules are environment safety, fire safety, usage of alternative 
energy sources, planning the least ratio of external sides of the building to internal sides to decrease energy 
consumption levels and etc.

Starting from late XX century new sources of energy started to be used along with oil and gas sources. 
As a result, global price of natural resources sharply dropped which resulted in worldwide economic crisis 
in the beginning of the XXI century. 

Latest studies show that if the natural resources are to be exploited with the current rapid pace, forecasted 
energetic capital of the world will be run out in only 100-150 years. 

Today, finding alternative energy sources apart from traditional energy stocks and, in particular, effective 
use of solar energy, as well as effective and long-run use of natural resources are acute issues of science.

This article describes the usage of new innovational technologies in production of concrete 
blocks and concrete pavers [1], and the usage of solar energy in construction, in buildings and their 
building blocks. 

The following table shows widely used energy sources across the world [4]. 
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Table 1. energy sources (kw/hour)

№ traditional energy source alternative energy source
1 Nuclear energy 547	000•1012 Solar energy 580000•1012
2 Chemical energy, burning materials 55000•1012 Marine energy 70000•1012
3 Internal heat energy of the earth 134•1012 Wind energy 1700•1012
4 – – Energy of river water 18•1012

Therefore, the usage of alternative energy sources is increasing year by year. If all energy consumption 
is considered as 100 units, the share of alternative energy in Russia – 0,6 units, in the USA – 6,0 units, in the 
EU – 10 units. The European Union is currently planning to increase this figure to 30% by the year 2040. 
Unfortunately, the share of Kazakhstan is close to zero, and it can be even said that there is almost no usage 
of alternative energy sources in Kazakhstan. 

According to the 5th report of International Energy Agency, the capacity of usage of solar energy has 
increased in 2016 by 50 in comparison to the year 2015. Leaders of the last year are China (34,5 gW), the 
USA (14,7 gW) and Japan (8,6 gW). 

Our country has all the preconditions for establishing an economy based on alternative energy sources. 
Organization of EXpO 2017 which is dedicated to «green economy» is the evidence of the fact that 
Kazakhstan is making its first steps in this direction.

Solar energy has the following advantages: firstly accessibility, secondly its inexhaustibility, thirdly 
safeness from environmental perspective. Fundamental and technical problems, which can be solved in the 
future by innovational technologies, can be listed as disadvantages of solar energy. 

 The second table shows the first ten countries with the leading results [5].

Table 2. top 10 countries for installations and total installed capacity in 2016

Currently in our country and in some other countries economically ineffective steam method, which can 
reach 100°С, is used for acceleration of solidification of concretes and iron-concretes used in construction. 

The reason why it is ineffective is that thermal processing of 1m3 concrete requires 780 kg steam or 
550 kW hour/m3 heat. Energy conversion efficiency of steaming in a heating room is approximately 0,2%, 
theoretical maximum energy consumption for heating a concrete is 60-70 kW hour/m3, and the duration 
of thermal processing takes only one circle per day.

It shows energy inefficiency of thermal processing in a heating room and additional energy consumption 
for heating, ventilation, acceleration and provision with hot water. 
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Therefore, to limit the consumption of heat energy, usage of solar energy for the technology of concrete in 
hot climate areas is gaining more importance. One of the such methods is using a helioform method [1].

Significant feature of this method is that the heated object serves as a helio-receiver. When heliotechnology 
is applied, solar energy usage coefficient will be between 0,6-0,75. 

To organize heating of concrete objects in open areas helio-cover is constructed (picture 1). purpose of 
helio-cover is to prevent untimely cooling or heating of concrete objects and to facilitate easier exploitation 
because of the construction features of helioform.

However, even though application of helioform is effective in mobile construction, in concrete blocks 
and massive blocks used for buildings and their basements, there are some difficulties in application of 
helioform in production of small concrete slabs and pavers for construction areas, open surfaces, in road 
and pavement construction.

Picture 1. heliocover

To be precise, heavy weight of heliocover, its usage of mold for concrete as a main wall and above-
mentioned ineffectiveness in using for small concrete objects are the main disadvantages of helioform.

Therefore, the advantage of the heliocover proposed by this article is its the hemispherical shape, its 
composition from transparent material which enables better conductivity of sunlight, its light weight and 
simplicity (picture 2).

a)                                                                                                                 b)

Picture 2. hemispherical heliocover. а – geometric; b – real picture

picture 3 illustrates a plan of an area for production (heliopolygon) of concrete pavers. Technique of 
using heliocover is very simple. Concrete pavers are poured into a mold and put on the area as traditionally, 
and they are closed by a heliocover. 

When concrete-metal objects are let stand under a heliocover, they undergo complex heat and mass 
exchange procedures which can be described by examples provided in the sources [2, 3]. 
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Picture 3. heliopolygon

In conclusion, the article has demonstrated that free and inexhaustable solar energy and the proposed 
heliocover can be used in small enterprises all around Kazakhstan to produce concrete-metal objects 
without much costs and increasing of labor intensity.

1. Use of climate factors of Mangystau region in concrete technology / M.E. Baymirov, g.Zh. 
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Al-Farabi Kazakh National University (KazNU) adopting Bologna process determined significant 
changes in education system. Most notably, education transferred to three level system: Bachelor’s program, 
Master’s program, andphD’s studies. In that case, the issues of integrating education process with European 
universities-parties to the Bologna convention and establishing unified system of assuring education qual-
ity are of primary importance [1, p.64; 2, p. 3].

At present time, KazNU, bing the chief university in the Republic of Kazakhstan, dictates main 
trends in development of education. In the QSUniversity Ranking of2015-2016 the KazNU improved 
its position from 275 to236 rank. Advances of the university are based on constant improving and mod-
ernization of education process, including work on typical and main curriculums, and system of assess-
ment of lecturers’ work quality and students’ knowledge. Academic mobility plays an important role in 
assuring education quality. Students of KazNU and other Kazakhstan universalities are able at all three 
levels of education to undergo education or training for a semester in the leading American and Euro-
pean universities. Expenses of students on travelling, accommodation, and studying are covered by the 
Kazakh National University. Furthermore, postgraduate students –Master’s degree and phD’s students – 
are obliged to undergo training abroad by curriculum, which is stipulated via corresponding components 
and credits [3, p. 4].Due to that, hundreds of students of KazNU travel abroad to study and conduct 
research yearly. That said, it’s quite difficult to discuss the issue of academic mobility within the whole 
university or any of its faculties. Furthermore, the issues are within sphere of departments. That’s why, 
we shall focus on academic mobility of students majoring in colloid chemistry and studying at the chair 
of analytical and colloid chemistry and technology of rare elements of the faculty of chemistry and  
                 chemistry technology of the KazNU.

The personnel on the chair of analytical and colloid chemistry and technology of rare elements include 
45 lecturers. They teach students on more detailed specializations within three large spheres: analytical 
chemistry, colloid chemistry, and technology of rare elements (TRE).

KazNU has been developing colloid chemistry since 1973, first at a separate chair of colloid chemistry, 
which is currently merged with the chair of analytical chemistry and TRE.Eleven lecturers, including four 
professors, Doctors of Chemistry, three associated professors, and four chief lecturers with degree of Can-
didate of Chemistry, specialize on colloid chemistry.

Research is mainly focused oncomplexes of natural and synthetic polymers and surfactants and their use 
as flocculants, flotation agents, emulgators,structuring agents, etc. Research on special nutritive colloids, bio-
logical dispersals, anti-microbal compounds, and sewage treatment is also actively carried out [4, p. 19].

Mainly, researches are executed within programs sponsored by the Ministry of Education and Science of 
Republicof Kazakhstan (RK).Students take active part in performing studies. Also, our foreign fellows greatly 
help us in our research by receiving our students in their laboratories. The chair maintains close links with 
leading centers of colloid chemistry in European universities who receive our Master’s and phD students.

At the same time, professors in these universities are academic advisers for our phD students’ theses. 
Table 1 lists universities where our phD students performed their research. phD School was established in 
KazNU in 2005, and first students graduated in 2008. The first five phD students on faculty of chemistry 
and chemical technology, who graduated in 2008, include NurlanStamkulov, a specialist in colloid chemis-
try, who performed his studies on stabilization of emulsions with polymer compounds in the laboratory of 
Colloid Chemistry in Imperial College (London, UK).

Table 1. training of ph-doctoral students on profile «colloid chemistry»

№ name data 
of graduating internship place

1 Stamkulov Nurlan 2008 Imperial College of London (London, United Kingdom)

2 Bolatova Didar 2009
Imperial College of London (London, United Kingdom);
University of Szeged(Szeged, Hungary); 
Research center «Demokrit» (Athens, greece)

3 Rakhimbayeva Dinara 2011 Imperial College of London (London, United Kingdom)
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