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Abstract

The article discusses the process of formation and development of innovative infrastructure of higher education
based on a systemic approach. The author identified the main problems, principles and tasks of the formation and
development of innovative infrastructure. The innovative infrastructure of higher education is the complex of all
educational, methodological, scientific and research elements that form the functional subsystems. These subsystems
are designed to ensure the creation of innovative products, obtaining specific results of innovative activities, as well as
guarantee the conditions for sustainable development of the economy and society. The ability to create new knowledge
and put it into practice is the primary condition for the effective functioning of a country in the global economy. The
formation and development of the innovative infrastructure of higher education involve the inclusion in this process
of industrial enterprises, research institutes and universities. The features of the integration of educational, innovative
and research processes are explained by the provisions of the theory of the "triple helix", according to which the
institutions responsible for the creation of new knowledge dominate in the system of innovative development. Today,
innovative infrastructure is formed in almost every university. However, the effectiveness of its use is still insufficient.

Key words: innovative infrastructure, higher education, system approach, functional subsystems, scientific
research, new knowledge.

Universities today face many problems that impede the formation and development of innovative
infrastructure, do not allow to sufficiently improve innovation and, as a result, increase the
competitiveness of infrastructure elements. This entails a slight increase in the prestige and income
of the aspects of innovative infrastructure, and the inability to use the innovative potential to the
full. Initially, we can single out the main problem of the formation and development of innovative
infrastructure of universities. It lies in the fact that the pace and directions of development of domestic
researches do not meet the needs of the system of ensuring national economic security and the growing
demand from some segments of the business sector for advanced technologies. At the same time, the
world-class scientific results proposed by the Kazakhstan sector are not used in the economy. There
is the imbalance of the innovation system, as well as general low susceptibility to the innovation of
domestic entrepreneurship.

When analyzing the main problem based on factors that impede the formation and development of
innovative infrastructure of universities, we highlight the following lower-level issues that determine
the need for a systemic approach to the process under study [1].

Economic and technological problems of the formation and development of innovative
infrastructure of universities. An element of the innovation infrastructure should be considered not
only as a venue for scientific work but as a complex, large enterprise that requires the construction of
such a management structure that it is possible to bring its products to the market quickly. It requires
constant support for its competitiveness and financial stability.

Financial sustainability for elements of innovation infrastructure of universities can be defined
as follows: an aspect of innovation infrastructure is managed on a sufficient financial basis if it
reimburses its total economic costs and invests in its innovative activities at a pace that can provide
support and development of scientific and educational potentials. These potentials, in turn, are
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necessary to implement strategic plans and meet the needs of employees, partners and customers of
innovation [2]. This definition assumes that the innovation infrastructure element should take into
account the following key factors that can be combined into a single whole only within the framework
of the implementation of a systemic approach:

+ sustainable development strategy;

¢ operational stability, when an element of the innovation infrastructure reimburses costs and
generates income to cover the costs of its ordinary, current activities;

¢ investments to maintain existing scientific and educational potentials and their subsequent
development;

+ management of risks that are inevitable when working in the field of innovation.

At this stage in the development of the innovative infrastructure of universities, the main goal
is to align sustainable development strategies with investments that meet current and future needs
of science, society and business. In this aspect, one of the critical problems in the formation and
development of innovative infrastructure of universities is the lack of funding for infrastructure
elements and innovative activities of universities at all levels.

Political and legal problems of the formation and development of innovative infrastructure of
universities. Effectively, any type of activity can be carried out in modern society only if some certain
norms and rights will regulate this activity. The relevance of regulatory issues of the processes of
formation and development of innovative infrastructure is exceptionally high, especially in conditions
when universities are trying to rise to a new level, where a certain amount of knowledge, rather than
material resources, becomes the main subject of sale.

At the moment, legislative activity is fragmented and is not supported by scientific research in the
field of law. The volume of legal research in the field of innovative mechanisms and relations is minimal.
Therefore, the ongoing legislative activity is not supported by sound practical recommendations of a
legal nature. Most of the proposals in this area develop organizational management models that ensure
the implementation of the mechanism of the relationship between scientific departments and business
entities. Successes are considerable, but they do not relate to the field of innovation and law, but the
field of management.

Therefore, the imperfection of the regulatory framework in the field of innovation and protection
of intellectual property, the lack of a real working mechanism for identifying business entities engaged
in science and innovation to provide benefits and investment support leads to a slowdown in the
formation and development of innovative infrastructure of universities.

Problems of increasing the potential of the innovative infrastructure of universities. According to
the Great Soviet Encyclopedia, potential (from lat. potentia — strength), in the broad sense — means,
stocks, sources available and able to be mobilized, put into action, used to achieve a specific goal,
implement a plan, solve a problem; the possibilities of an individual, society, state in a particular
area. There is also an interpretation of the economic potential as the combined ability of sectors of
the national economy to produce industrial and agricultural products, carry out capital construction,
transport goods, provide services to the population at a particular historical moment [3].

The economic potential is determined by the number of labour resources and the quality of their
professional training, the volume of production capacities of industrial and construction organizations,
agricultural production capacities, the length of transport routes and the availability of vehicles, the
development of non-production sectors, the achievements of science and technology, and resources of
proven mineral resources. In other words, the elements that make up the productive forces of society
and depends on the size of the country’s national wealth. Separately, it is specified that the essential
elements of the economic potential are labour resources and the level of professional training [4].

Following these definitions, the potential for the formation and development of innovative
infrastructure can be defined as the totality of the capabilities and means of universities that can
and should be mobilized to introduce innovations to directly or indirectly meet the needs of society,
science and business. At the moment, elements of the innovative infrastructure of universities are
experiencing difficulties with the conservation and sale of intellectual property, updating the material
and technical base and restoring personnel. Moreover, it is worth noting not only the traditional
problem with the training and retention of scientific personnel but also the lack of administrative staff
who can manage any organizational unit with the introduction of modern management models that
enhance the competitiveness of the innovative infrastructure of universities.
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Problems of a socio-psychological and cultural nature in the formation and development of
innovative infrastructure of universities. This includes the loss of the potential for the formation
and development of elements of innovation infrastructure in connection with the departure of young
scientists and university graduates to third-party commercial structures or departure abroad to continue
working in foreign scientific organizations. Separately, it is worth noting the resistance to innovation.
All this can cause consequences such as a change in status, the need to find a new job, the restructuring
of established ways of working, violation of stereotypes of behaviour, established traditions, fear of
uncertainty, fear of punishment for failure, resistance to everything new that comes from outside.

The problems described above for the formation and development of innovative infrastructure of
universities are formed mainly due to economic and other crises that adversely affect all the mechanisms
of development of society, science and business. During such periods, many studies stop due to lack of
funding. Universities are experiencing a severe shortage of funds. As a result, the level of innovation
in many elements of the innovation infrastructure is declining and does not fully meet the requirements
of the market. The prestige of scientific work falls along with the wages of scientists. In recent years,
the situation associated with the restoration of the potential of universities and the revitalization of
the elements of innovation infrastructure has been improving. Still, the current speed of development
is insufficient for modernizing the national economy. It is also necessary to note the fact that to solve
the above problems as the essential element of the university’s innovative infrastructure in current
conditions, the formation and development of small innovative enterprises is necessary.

All this emphasizes the need for the effective implementation of a systemic approach to the
formation and development of innovative infrastructure of universities. The systemic approach, in
this case, allows us to consider the whole range of activities that are important to overcome the above
problems. In particular, it allows to critically examine the existing problems of the development of
innovative activities on the elements of innovation infrastructure, with particular attention to financing
innovation, preserving and increasing the potential of universities, and analyzing the regulatory
support of the activities of innovation infrastructure elements. Also, the implementation of a systemic
approach will allow us to develop the most rational models and structures for managing elements
of the innovative infrastructure of universities. And based on strategic priority goals and objectives,
develop recommendations for the formation of a new innovative model for managing higher education
that meets modern requirements for the development of the scientific and educational environment of
the Republic of Kazakhstan, contributing to the rapid promoting the results of innovation in foreign
markets.

The implementation of a systemic approach to the formation and development of innovative
infrastructure of universities should be aimed. First of all, at creating and strengthening competitive
positions of infrastructure elements in existing and new markets, ensuring a monopoly and competitive
position in the development of educational and high-tech goods and services. Also, the implementation
of'a systemic approach should help to build up the patent and copyright base, the creation and protection
of know-how, as well as the skilful management of the existing intellectual property of elements of
innovative infrastructure to increase the profits of universities.

When describing the main components of a systemic approach to the formation and development
of innovative infrastructure of universities, it is necessary to pay attention to the fact that the elements of
infrastructure interact with educational institutions and with scientific organizations. The construction
of such rational interactions has as its primary goal the stimulation of innovations and innovative
transformations in the relations between society, science and business.

The main criteria for selecting these components of a systemic approach to the formation and
development of innovative infrastructure are:

+ need to conduct practical activities to develop new goods and services by universities;

+ need to focus infrastructure elements on the formation of a market for new products and services;

* need to maintain human resources for society, science and business.

It should be noted that the main principles of implementing a systemic approach to the formation
and development of innovative infrastructure of universities are:

1) ensuring the increase in the added value of educational products and services for potential
customers by mastering the results of scientific and technological progress, as well as expanding the
share of innovative educational technologies used;
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2) the continuous development of the innovative potential of universities and the achievement of
the critical mass necessary for the development and implementation of innovations;

3) integrated implementation of innovations, in which technical, economic, social and
psychological innovations are closely interconnected and mutually promote each other;

4) mobilization of managerial and teaching staff on innovation;

5) the economic incentive for innovation;

6) consideration of innovative risks.

The primary tasks of implementing a systemic approach to the formation and development of
innovative infrastructure of universities should include:

+ forecast of the main directions of scientific and technical progress and their impact on the
fundamental business processes of universities, the production and organizational structures of the
organization of their innovative activities;

+ substantiation of priorities and directions of innovative development of universities;

+ assessment of the potential of science and technology for the innovative development of
universities;

¢ development of scenarios of the possible consequences of the innovative development of
universities;

+ selection and justification of the organizational process structure of universities;

¢ development of priority measures that contribute to increasing the level of infrastructure
security of universities;

+ selection and justification of the main projects and programs to increase the competitiveness
of educational products and services, taking into account their impact on the development of higher
professional education and the universities themselves.

It should be noted that the formation of elements of the innovative infrastructure of a new market
for innovative products and services by reengineering educational processes, promoting innovations
will strengthen the position of universities in their market shares. It will also give new opportunities
to win potential customers both in Kazakhstan and abroad, for example, by developing remote
innovative consulting or by integrating new modern methods of organizing innovative activities in
economic systems into the innovation process. As part of the implementation of a systematic approach
to the formation and development of innovative infrastructure of universities, it is necessary to use
marketing tools to promote goods and services on the market, monitor and analyze the labour market,
interact with industry enterprises, domestic and international companies as consumers of innovation
and university graduates. The implementation of a systemic approach will allow universities to more
sensitively feel the market conditions and train specialists and develop innovations that are in demand
not only at present but also in the future when interacting with elements of innovative infrastructure.

On the other hand, the implementation of a systemic approach will significantly change the
strategic priorities of the activities of the elements of the innovative infrastructure of universities,
which will be associated with:

+ research, development and technological works, which are aimed at creating new or improving
existing products, services, technologies, etc.;

¢ development and introduction of new products or technologies to the market using marketing
tools;

¢ technology transfer;

+ protection of intellectual property, keeping secret know-how and other confidential information
related to the scientific activities of universities.

Also, when implementing a systematic approach to the formation and development of innovative
infrastructure of universities, it is essential to know and understand the necessary levels of development
of this infrastructure.

The most ambitious level of development of innovative infrastructure is the global level at
which the acquisition and dissemination of new knowledge are carried out through the Internet and
fundamental science. At the hyper-level, innovation is carried out by transnational corporations and
international associations of universities. Innovation activities carried out by the system of higher
professional education within one country or its regions, refers to the macro level. Meso-level involves

232



Hayunsiii xxypHan «Bectauk yausepcurera « Typan» Ne 2(86) 2020 .

innovative activities carried out by several universities at the level of network or corporate structures,
mainly within one country. At the micro-level, innovation is carried out by a university that develops
or produces educational products and services, as well as provides services to ensure the innovation
process (finance, legal support, information). Also, an individual university employee or student may
engage in innovative activities. At this nano-level, the main stage is the acquisition of knowledge, as
well as investment in high technology through the acquisition of educational products and services
necessary to ensure livelihoods and needs [5].

In conclusion, it should be noted that for the successful implementation of a systemic approach to
the formation and development of innovative infrastructure of universities, specialized centres for the
development of infrastructure elements are required today, which in turn should stimulate the process
of creating high-tech products and services.

For such specialized development centres, the following areas are characteristic, which allow
increasing the potential of the elements of the innovative infrastructure of universities:

¢ information support of innovative activities in universities;

¢ conducting market research, analyzing market conditions, searching for new niches for high-
tech marketing products;

¢ organization of marketing activities of innovative products;

¢ attraction of such modern economic instruments as lending, leasing, risk insurance, venture
financing;

+ regional, interregional and international interaction with subjects of innovative activity;

¢ organization of service support services for new products and technological processes [6].

Thus, the strategic goal of the formation and development of the innovative infrastructure of higher
education is to implement a completed innovation cycle that ensures the generation, dissemination
and implementation of new knowledge, combined with the continuous professional training of elite
specialists with a developed culture of innovative thinking based on the combination of the interests
of science and business.
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Anjarna
Makanaza >xyHelti Tacin HeTi3iH/ie )KoFapbl OLTIMHIH MHHOBALMSUIBIK HH(PPAKYPBUIBIMBIH KAJIBIITACTHIPY KOHE
JIAMBITY YZepici KapacTeIpburraH. MHHOBaIMSIIBIK WH(PAKYPHUIBIMABI KAJBIITACTBIPY MEH JaMBITYAbIH HETi3Ti
npobaeManapsl, IPUHIAIITEPI MCH MIHACTTEPI aHBIKTAIIBL. JKoFaphl OimiM Oepy/IiH HHHOBAIUSUITBIK HH(PPaKYPBITHI-
MBI JIeTT PYHKIIMOHAIABIK 1IIKi JKyHeTnepai KypalThiH OapiiblK OKY, 9ICTEMEINiK, TOPOHUETIK KoHE FRUTBIMU-3ePTTEy
AJIEMEHTTEPIHIH JKUBIHTBIFBI TYCiHUIeM. Byn kimni xyienep MHHOBAIMSUIBIK OHIMAECPAI KYPYAbl, THHOBAIIHSIIBIK
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KBI3METTIH HAKThl HOTH)KEJIEPIH ally/bl KAMTaMachl3 €Tyre, COH/ail-aKk SKOHOMHKAa MEH KOFAMHBIH TYPaKThl Jamy
JKaF/1aiinappeiHa Keninaik 6epyre apHanras. JKaHa OuTiM Kypy KoHe oapZbl IpakTHKaa KojiaHy Kabineri Oyrinme
enpig xahaHIBIK YKOHOMHUKAIA THIM/IL )KYMBIC ICTEYiHIH HETi3ri mapTel 0okt Tadkmansl. JKorapsr OimiM OepymaiH
HMHHOBALUSIIBIK HHPPAKYPBUIBIMBIH KAJIBINTACTBIPY XKOHE HaMbITY OCBI IPOLECKE OHEPKACINTIK KOCIOPBIHAAP/HL,
FBUTBIMH-3€PTTEY HHCTUTYTTAPBI MEH JKOFaphl OKY OPBIHIAPBIH €HT13y1 Ko3aeiai. biiM Oepy, MHHOBAIIUSIIBIK KOHE
FBUIBIMU-3€PTTEY YJEPICTEPiH MHTErpalMsIIay epeKIIeTKTepl «YIITIK CIHpaiby» TEOPHICHIHBIH epexerepiMeH Ty-
CIHJIpiieni, OFaH CollKeC MHHOBALMSUIBIK JaMy >KYHECiHJe jaHa OiLTiM jkacayra jkayanTbl MHCTHUTYTTap OachIM
KaFaiira we. Byrinri KyHI MHHOBaIWAIBIK HHpakypbuibiM opOip KOO-ga xaneimrackaH. Amaiia OHBI Maii-
JTATaHyIBIH THIMIIUTITI 93ipre KeTKIUTIKCI3 IeHTeli1e KaIbI OTHIp.

Tipek ce3mep: HHHOBAIMSUIBIK HH()PAKYPBUIBIM, )KOFAPbI O1TIM, JKyiiesi Tocii, (yHKIMOHAIBIK 1K XKyienep,
FBUIBIMH 3€pTTEYJIEp, JKaHa OiTiM.

AHHOTALUSA

B crarse paccMoTpeH mporiece GOPMHUPOBAHHS M PA3BUTHS HHHOBAIIMOHHON HH(PACTPYKTYpPBI BBICIIIETO 00pa-
30BaHHUs Ha OCHOBEC CHUCTCMHOI'O ITOAXOOa. BBIﬂBHeHBI OCHOBHBIC HpO6J'IeMBI, OHpe)IeHeHBI HpI/IHHI/IHBI n 3aJga4u
(hOpMHUPOBaHUSI M PA3BUTHSI MHHOBAIIMOHHON HH(PACTPYKTyphl. 101 HHHOBAIMOHHON MH(PPACTPYKTYPOIi BBICIIETO
00pa3oBaHKsl MOHUMAETCS COBOKYITHOCTh BCEX yUEOHBIX, METOJAUYECKUX, BOCIUTATEIBHBIX M HAYYHO-HCCIIEI0BA-
TEIBCKUX DIIEMEHTOB, KOTOPBIE 00pa3yroT (GyHKIIMOHAIBHBIE MOJACKHCTEMBI. JJaHHBIE TIOICHCTEMBI TIPU3BAHbI 00ecTIe-
YHUTH CO3/IaHNEe HHHOBAIIMOHHBIX MPOAYKTOB, MOTyUYCHHE KOHKPETHBIX PEe3yIbTaTOB HHHOBAIIHOHHOMN MEeSITETBHOCTH,
a TaKkXKe TapaHTHPOBATH YCIOBHS YCTOHYMBOTO Pa3BHUTHs SKOHOMHKH U 001iecTBa. CiocOGHOCTh CO3/IaBaTh HOBBIC
3HaHHS U NPUMEHSTh UX Ha MPAKTHUKE SIBJISICTCS] CETrOIHS OCHOBHBIM yclioBHEM 3(GEKTUBHOTO (pyHKIIMOHUPOBAHUS
CTpaHbl B TNI00aIBHOM 3k0HOMEKE. DOPMUPOBAHUE M Pa3BUTHE MHHOBAIIMOHHON WH(PACTPYKTYPHI BBICIIETO 00pa-
30BaHUS MPEJINONAraeT BKIIOYEHHE B JAHHBIN MPOIECC POMBIIIICHHBIX MPEANPHUSATHIA, HAyYHO-UCCIIEI0BATEILCKUX
HWHCTUTYTOB ¥ By30B. OCOOCHHOCTH HHTETPAIlK 00Pa30BaATEIHLHOTO, HHHOBAI[MOHHOTO U HAYYHO-UCCIIEI0BATEIHCKO-
TO TIPOIIECCOB OOBACHAIOTCS TIOJIOKEHUSIMH TEOPHH «TPOMHOM CITHPaiy, COTIIACHO KOTOPOM B CHCTEME MHHOBAIIH-
OHHOTO Pa3BUTHS JOMHHHPYIOIIEE MOJOKEHHUE 3aHIMAIOT HHCTHTYTHI, OTBETCTBCHHBIC 3a CO3/[AHIE HOBOTO 3HAHMSI.
Ha cerogusimnuii ieHb MHHOBAIIMOHHAs MHPPACTPYKTypa c(OPMUpPOBAHA MPAKTHUECKH B KaKAOM By3e. OHaKo
3 PEKTUBHOCTD €€ UCIIOIb30BAHUS OCTAETCS MIOKA HA HEJIOCTATOYHOM YPOBHE.

KnrodyeBbie ciioBa: MHHOBaLlMOHHAs MH(PACTPYKTypa, BICIIEE 00pa30BaHHE, CUCTEMHBIH MOAX0M, (yHKINO-
HaJIbHBIE MTOACUCTEMBI, HayIHBIE CCIIECI0BAHNS, HOBBIC 3HAHMS.
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