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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 countiy's development, it is necessaiy to have priority rights to create advanced
technologies that hmit 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 extemal markets.
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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 ofthe activity of innovative entegrises [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 modem
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 ofthe 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 entedrise [2].

Table 1- The main content and properties of innovations

Category Stage Content Properties

Patent, invention, discovery, new

Innovation Introductory methodology, etc. Availabilityofnovelty
Innovation Intermediate Introduction of innovation, its use The 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
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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 ofthe organization's innovation activity (MOPEID)

Determination Level of profitability of innovation activity ~ max

cons?:udction The share of the profit received from the sale of new
of possible products in the total amount of profit » max
objective- ) o
criterion Relative growth of the market value of the organization in
functions comparison with the relative growth of the industry market
max
Possible components of the system of restrictions: (BCCO)
- Mechanism of
creation and A model that describes the distribution of
Fransfer of time between the accumulation of
intellectual information in the process of searching for
property . innovative ideas and the creation of
- The r-nechanllsm innovation by the organization.
The organi- ;:‘Otjheectlnnovatlon Indicators: the number of innovative ideas
sational deployment put fprw_ard by the e_mployees of_the
and organization; the ratio of realized
economic innovative ideas to the total number of
mechanism  The mechanism of proposals put forward, the time elapsed
for the commercialization from the moment of initiating a new
generation of innovation proposal to launching an innovative project
and Model of optimization of expenses for
implemen- . maintenance of the set level of quality;
tation of - The mec_hanlsm costs associated with consulting, staff,
innovations of managing an technology, other external resources.

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

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.

Figure 1 - Description of the multicriteria task of increasing the efficiency of the organization's innovation activity
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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 fianction
ofthe task of increasing the efficiency ofthe 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
fijnction, 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 fianction 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
fijnctions, taking into account the corresponding limitations. After this, we can proceed to consider the
next most important objective fianction. 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 ofthe organization's innovation activity was briefly described.
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F.A. MayuHa, A.A.HypnelicoBa, J1b?. AtocembaeBa [.C. KapmaHoBa

«K;apxbl akagemusach» AK;, MV"k;a3ak arpotexHukanbLy yHusepcutet. C.CelidynmH

MHHOBALUUANBLIK; eHIMAl k;¥py npoyecuu ouTalinaHabIpyablLy,
MATEMATUKAJIbIK; MOAENLU JANBIHOAY

AHHOTauma. Mauanafja MHHOBaUMsANapapl >acay MeH eHnsyaly ap Typnl keseufeplHae 3KOHOMUKASbLL-
maTemaTuKanbLy MOgenbaepAl kongaHy LwapTTapbl MeH TapTl6l TangaHgsl. Onapabiy Wwklpnepl 60ibiHWA anemalk
HapblUTa >X3He €N JamyblHAa >KeTeKwl opbiHra He 6ony MaucatbiHAa 63cekenectlkrl 6ongbmay YWIH 03bly
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TeXHOMOrusANapabl xxacayga 6acbiM K UbiBga ve 6onybl kepek. Onap e3 euMwgeplH XXyKTein 0Tb(bIn imid HapbLLTbI
Kopraifbl )K3He COHbIMEH KaTap Cb(Tubl HapbLiTa 6enceHa! Kypec xypnseg!, oraH K;asakCTaHHbIH Kef HapbIrbl
Xatagbl. VHHOBauuAnbLy Kbi3MeTT! aHfaHab(y 63cekere kablneTrlkTuy ecywle Tlkenein 6ainaHbiCTbl. OcbiraH
opaii, >xaua ewmgeps! KyPY, >kaua TeXHOMOrusnapabl €HMN3y, >akcapTbinraH TYTbIHYWbIbL, KacueTTep! 6ap
eLIMAEep acCOPTMMEHMH KeleiTy imid »3He cb(TLbl HapbLuTapAa LWweTenglk elMaepMeH 6acekenecyre MymwHALK
Gepen!.

TyiAlH cesgep: WHHOBauusnap, G3cekenecnk, MHHOBaUMAMbLY UbI3MeTTw, TMiMglnln, 6acuapy wewlmaepl,
3KOHOMUKa/TbLL, YK3HE MaTeMaTUKasbLy, MOZEb.

Y[1K316.422;330
. A. MaynHa\ A.A. Hypneucosa™, J1.K. Orocembaesa”, [.C. KypmaHoa'™
'AO «®unHaHcoBas akageMusy», " Kasaxckuii arpotexHuyecknin yHnsepcuteT um. C.CeindynnnHa

PA3PABOTKA MATEMATUNYECKWNX MOLI,EI'IEVIUOI'ITI/IMI/BALI,I/II/I
MPOLIECCA CO3JAHNA NMHMOBALIMOIMHOWM NMPOAY KLU

AHHOTauus. ABTOpammn B CTaTbe Bbl/IM MPOaHaNM3NPOBaHbI YCOBUS 1 NPoLeypbl MPUMEHEHUS 3KOHOMMKO-
MaTeMaTNYecKO MOLENN Ha Pas/INUHbIX CTAAWAX FeHEPUPOBAHMS 1 peanm3aumn UHHoBaUWiA. Mo MX MHeHWto, Ans
3aBOEBAHVA NNAVPYIOLLMX NO3MLMIA Ha MUPOBBIX PbIHKAX W Pa3BUTUS CTpaHbl, HEOGXOAMMO 06NafaTb NPUOPUTET-
HbIMM MpaBamMy Ha CO3f4aHWE MepefoBbIX TEXHOMOMMM, KOTOPbIMW OrPaHWUYMBAIOT NINAMPYHOLLME CTPaHbl BO
136eXaHNe KOHKYpeHUMU. OHM OrpaXaaloT BHYTPEHHME PbIHKM, 3arpyas COGCTBEHHOW MpoAyKuuWel, npy 3Tom
aKTVMBHO GOPIOTCS 3a BHELUHWE, K KOTOPbIM OTHOCWTCS U NOTEHLMAIBHO eMKUIA PbIHOK KasaxcTaHa. OfHaKo, aKTui-
BM3aLMS MHHOBALMOHHOM LeATeNbHOCTY NPSIMO MPOMOPLMOHA/IBHO 3aBUCKT OT POCTa KOHKYPEHTOCMO-COGHOCTY, B
CBSI3W C TEM, YTO CO3aHVe WHHOBALMOHHOW NPOAYKLMWW, BHELPEHWE HOBEMLLMX TEXHOOTUIA, paclUMpeEHe CreKTpa
BbINYCKAeMO NPOAYKLUMM C YCOBEPLUEHCTBOBAHHbLIMY MOTPEGUTENLCKMMM CBOMCTBAMM MPUBOAAT K CMOCOBHOCTM
COMnepHUYaTh € 3apy6eXKHO NPOAYKLIMEN, KaK Ha BHYTPEHHEM, TaK W Ha BHELLHEM PbIHKaX.

KntoueBble €oBa: WHHOBALMM, KOHKYPEHLWS, pa3paboTKa, YrpaBneHYeckne peLleHus, 3KOHOMMKO-MaTema-
TNYECKas MOJE/b.
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