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DEVELOPMENT OF MATHEMATICAL MODELS OPTIMIZING
THE PROCESS OF CREATING INNOVATION PRODUCTION

Abstract. The authors analyzed the conditions and procedures for applying the economic-mathematical model
at various stages of the generation and implementation of innovations. In their opinion, in order to gain a leading
position in world markets and the country's development, it is necessary to have priority rights to create advanced
technologies that limit leading countries in order to avoid competition. They protect the domestic markets,
downloading their own products, while actively fighting for the external, which includes a potentially capacious
market in Kazakhstan. However, the activation of innovation activity directly depends on the growth of
competitiveness, due to the fact that the creation of innovative products, the introduction of new technologies, the
expansion of the range of products with improved consumer properties lead to the ability to compete with foreign
products, both on the domestic and external markets.

Keywords: innovations, competition, efficiency of innovative activity, managerial decisions, economic-
mathematical model.

Introduction. In accordance with the policy of the President of the Republic of Kazakhstan
N.Nazarbayev, an innovative type of economy is being formed in the country. An appropriate innovative
infrastructure is being created to develop management systems for new innovative structures, including
various management mechanisms to improve production efficiency. One of such mechanisms is the
economic and mathematical modeling of the activity of innovative enterprises [1].

The study of innovative development involves, first of all, consideration of such concepts as the
innovation process and its components, innovations and their classification, innovative design and its
characteristics. Analyzing the essence of these economic categories it is possible to define the modern
concept of implementing innovative development of economic entities.

Analyzing the existing definitions of the category "innovation" we proposed a new definition of the
concept of "innovation" - this is the final stage of the innovation process, characterized by a positive result
of introducing novelty into production with the subsequent obtaining the necessary economic,
environmental or social effect.

This definition will help to protect innovations from processes that do not give the desired effect, and
can be applied to any improvements and new developments in the production and organizational areas of
the enterprise [2].

Table 1 - The main content and properties of innovations

Category Stage Content Properties
Innovation Introductory Patent, invention, discovery, new Availabilityofnovelty
methodology, etc.
. . . . Lo Th terializati
Innovation Intermediate Introduction of innovation, its use ¢ need and materialization
of novelty
Diffusion of novelty,
Innovation Final Disseminationofinnovation obtaining the necessary
effect

Innovative activity begins on the basis of research, development and (or) design works, which create
a reserve for the innovation cycle. As a result of these works there is an innovation that becomes an

— 84 ——
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innovation in the form of a method, product or service. Such a complex nature of innovation, a variety of
applications, methods of use and its versatility require the classification of innovations necessary to
identify the type of innovation and the degree of its impact on the effectiveness of production. Let’s

consider the existing classification of innovations of domestic and foreign scientists.

Description of the process of multicriteria optimization of increasing the
efficiency of the organization's innovation activity (MOPEID)

Determination
and
construction
of possible
objective-
criterion
functions

Level of profitability of innovation activity — max

The share of the profit received from the sale of new
products in the total amount of profit — max

Relative growth of the market value of the organization in
comparison with the relative growth of the industry market

— max

Possible components of the system of restrictions: (BCCO)

The organi-
zational
and
economic
mechanism
for the
generation
and
implemen-
tation of
innovations

- Mechanism of
creation and
transfer of
intellectual
property

- The mechanism
of the innovation
project
deployment

The mechanism of
commercialization
of innovation

A model that describes the distribution of
time between the accumulation of
information in the process of searching for
innovative ideas and the creation of
innovation by the organization.

Ly Indicators: the number of innovative ideas

put forward by the employees of the
organization, the ratio of realized
innovative ideas to the total number of
proposals put forward, the time elapsed
from the moment of initiating a new
proposal to launching an innovative project

- The mechanism
of managing an
innovative project
at the design stage
- The mechanism
of organization of
production of
innovative goods

Figure 1 - Description of the multicriteria task of increasing the efficiency of the organization's innovation activity

Model of optimization of expenses for
maintenance of the set level of quality;
costs associated with consulting, staff,
technology, other external resources.

Indicators: the number of new products,
services, businesses that the organization
brought to the market;

The ratio of the number of consumers,
customers, who consider the organization
to be innovative, to their total number.
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When formalizing the economic and mathematical model of making managerial decisions to improve
the efficiency of the organization's innovation activity, it is natural to assume that the goals of innovation
development, the specifics of innovation activity, the capabilities of organizations can differ substantially
from one another [3]. The profitability of innovation, striving for maximum, can serve as a target function
of the task of increasing the efficiency of the organization's innovation activity. The target function can be
the share of profit from the sale of new products in the total amount of profit for the last years, also
striving for maximum.

A cumulative increase in efficiency would be expedient in this case to be considered as a vector
function, and the task of increasing the efficiency of the organization's innovation activity as a multi-
criterial one, pursuing the goals of increasing the profitability of innovation activity, increasing the
amount of profit received from the sale of new products in the total volume of profit and increasing the
organization's cost compared with industry average indicators [4, 5].

The first criterion of optimality will be, respectively, the maximum value of profitability of
innovation activity, the second - the maximum value of the share of profit received from the sale of new
products in total profit, the third - the maximum relative growth of the market value of the company
compared to the relative growth of the industrial market in recent years. The maximum value of the
objective function in each case must be achieved in the economic space represented by constraints.

In the practical solution of such a task, in each specific case, priority should be given to the objective
functions, taking into account the corresponding limitations. After this, we can proceed to consider the
next most important objective function. Separately, if necessary, the task of optimizing the costs of
innovation activity can be solved.

A model describing the distribution of time between the accumulation of information in the process
of searching for innovative ideas and the creation of innovation can be used to draw up a system of
constraints to the above multi-criteria optimization problem [6].

The results of the study can be schematically represented as follows (Fig. 1).

Conclusion. Thus, the essence of the methodology for constructing a generalized economic and
mathematical model for multi-criteria optimization of making managerial decisions to improve the
efficiency of the organization's innovation activity was briefly described.
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VHHOBALWSLUIBIK OHIMJI KYPY IPOLECIH OHTAMIAHIBIPY IbIH
MATEMATHKAJIBIK MOJIEJITH JAWBIHIAY

AnHotanus. Maxkanaga WHHOBALIMSUIAPABI jKacay MEH CHTI3yHiH op TYpii Ke3eHAepiHae >KOHOMHKAIBIK-
MaTeMaTHKAIbIK MOJEIbAEPAl KONIaHy IIapTTapbl MEH TOpTiOi TanmaHmel. OnapablH MmiKipiepi OOMBIHIIA 9IEeMIIK
HapbIKTa JKOHE €1 JaMyBIHZa JKETEKIIi OpBIHFa He OOy MakcaTblHIa OJCeKeNecTiKTi OommpIpMay YIIiH O3BIK
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TEXHOJIOTHSUTIAp.IBI Kacayna 0ackIM KYKBIKKa re 00ysI kepek. Onap e3 eHiMiHACPiH )KYKTEH OTHIPHIIT iIKi HAPBHIKTHI
KOpFalIbl KOHE COHBIMEH KaTap CBIPTKbI HapbIKTa OeNICeHMl Kypec Kyprizeni, oraH Ka3akcTaHHBIH KEH HapbIFbI
xaraapl. MIHHOBAaIMSIIBIK KbI3METTI JKaHIAaHABIPY Oocekere KaOLIETTIKTIH ecyiHe Tikejed OaiiaHpIcThl. OchblFaH
opaii, *aHa OHIMIEpHAi Kypy, ’KaHa TEeXHOJOTHIApAbl €Hri3y, >KaKcapThUIFaH TYTHIHYIIBIIBIK KacuerTepi Oap
OHIMJIEp aCCOPTUMEHTIH KEHEHTY 1ILIKi KoHEe CBIPTKbI HApBIKTap/a MIETEIIIK OHIMAEPMEH 0aceKenecyre MyMKIHIIK
Oepeni.

Tyiiin ce3mep: WHHOBaIUsUIAP, OOCEKENECTIK, MHHOBALMSIBIK KBI3SMETTIH THIMALIIr, Oackapy miemimMzaepi,
HKOHOMUKAJIBIK )KOHE MaTeMaTHKAaJIBIK MOJIEIb.

YK 316.422;330
I'.A. Mayuna', A.A. Hypneuncosa’, JI.K. Tiocembaesa’, /I.C. Kypmanosa*
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PABPABOTKA MATEMATHYECKHX MOI[EJIEPI OIITUMMU3AIINN
IMPOLECCA CO3JAHNA HHHOBAIIMOHHOMU ITPOAYKIINHU

AHHOTanMsi. ABTOpaMH B CTaThe OBUTM NMPOAHATU3MPOBAHBI YCIOBHS M NPOLEAYPHl IPUMEHEHHST 3KOHOMHKO-
MaTEMaTUYECKOM MOJENN Ha Pa3IHYHBIX CTaAUSAX TE€HEPUPOBAHUS U peanu3auuu WHHoBauui. I1o ux MHeHUIO, I
3aBOEBAHMS JINANPYIONINX MMO3UIUIA Ha MUPOBBIX PBHIHKAX W Pa3BUTHUS CTPaHbI, HEOOXOAMMO 001agaTh MPHOPUTET-
HBIMH IIPaBaMU Ha CO3JaHHME MEPEIOBBIX TEXHOJOTHH, KOTOPBIMH OIPAaHMYMBAIOT JIMAMPYIOLIME CTPAaHbl BO
n3bexanne KOHKypeHInu. OHM OTpa)kIaroT BHYTPEHHHE PBIHKH, 3arpyxas cCOOCTBEHHOH NPOAYKIMEH, IIPH 3TOM
aKTHBHO OOPIOTCS 3a BHEIIHHUE, K KOTOPBIM OTHOCHUTCS M TIOTEHIMANBHO eMKuil peiHOK Kasaxcrana. OnHako, akTH-
BU3allMsl HHHOBAIIMOHHOMW JIESITENLHOCTH TPSIMO MTPOIOPIMOHAIBHO 3aBHCUT OT POCTa KOHKYpPEHTOCHO-COOHOCTH, B
CBS3M C T€M, YTO CO3/lJaHMe MHHOBALIMOHHON NMPOIYKLMH, BHEIPEHNE HOBEHIINX TEXHOJIOIUH, paclIMpeHHe CIeKTpa
BBIITyCKaeMO# MPOAYKIHMH C YCOBEPILIEHCTBOBAHHBIMU MOTPEOUTEIBCKUMH CBOMCTBAMHU MPUBOJSAT K CIIOCOOHOCTH
collepHUYAaTh ¢ 3apy0eKHOM MTPOMyKINeH, KaKk Ha BHyTPEHHEM, TaK M Ha BHELITHEM PBIHKaX.

Ki1roueBble cjloBa: MHHOBAaLlMK, KOHKYPEHINUS, pa3paboTKa, ynpaBIeHUYECKHE PEIICHHs, IJKOHOMHKO-MaTeMa-
THYECKas MOJEIIb.
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