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IMPROVEMENT OF THE MODEL OF THE
INNOVATIVE DEVELOPMENT OF THE
PRODUCTION SYSTEM OF INDUSTRIAL
ENTERPRISES

06’cxmom docuioncenns: € 0cOOIUBOCII POPMYBANHHS, BUKOPUCTNAHHS A PO3BUMKY eKOHOMIKO-MAMEMAMUUHOT
Mooeni iHnoB8auitinozo po3sumxy eupodbnuuoi cucmemu npomuciosux nionpuemcmes (III1). Oduiero is ocrnosnux
npobaem y cghepi Mooemosanns IHHOBAUIHHUX NPOUECIs Ma ONMUMI3auii Npouecie Po3sUMKY GUPOOHUYUX CUC-
mem IIII € me, wo icHyIOUl eKOHOMIKO-MAMEMAMUUNT MOOCNL THHOBAUITIHO20 POICUMKY SUPOOHUUOT cCucmemMu He
BPAX06YIOMb 3a0auy ONMUMI3AUT 6UPOOHUYOT npoZpami 6 cucmemi onepayitinozo menedxrcmenmy. Tym eaxciuse
SHAUEHH MAE B3AEMO36 A30K KOHMPOILHUX PAXYHKIE Dizpadiunozo 061iKY, BUX00AUU 3 AHANISY 0COOIUBOCMEN GU-
pobnuuux nomyocnocmeti II 6 cucmemi 3abesneueniis 11020 KOHKYPeHmMocnpomoxcnocmi. B npouyeci docaiocens
BUKOPUCTNOBYBANUCS METOOU Y3A2ANOHEHH S, CUCTIEMAMU3AUTT, CUCTEMHOZ0 AHAII3Y, €KOHOMIKO-MAMEMAMUUHO20
Mmooemosanns ma zpagiunuil memoo. 3a 00NoM0z010 yUx Memooié 3anPonoHO8ano cucmemy cnissionowens (pie-
HAHD) CKOHOMIKO-MamemMamuunoi mooeni inHosayitinozo po3sumxy eupobnuvwoi cucmemu IIII i o6rpynmosaro
meopemuui nOJOHCeHHsL. A MAKOM CUCTEMAMUI0BAHO ICHYIOY] PIUleHHs Ma YOOCKOHALEHO NPAKMUYHT PEKOMEH -
oauii w000 eusnauens 3 donycmumux sapianmie eupoonuuoi npoepamu III mozo sapianmy, axuii 3a00801bHAE
YMOBU BUPOCHULMEA MA ONMUMI3YE QYHKYIIO0 UiLi 6 cucmeMmi <sumpamu — 06¢s2u UPOOHUYMEA — NPUOYMOK .
A came — onmumanviie cniggionowenns oocszy eupobnuymea (peanizauii) npodyxuii 3 sumpamamii i abCoMOMHUM
pinancosum xpumepiem pozsumry (wucmum npubymrom) nionpuemcmea. 3’sco8ano, w0 SUPOOHUUA CUCTREMA
cyuacnozo 111 nosunna epaxosysamu KOHUENmMyaivii 3acadu susnauenns 6e336umK06020 ma epexmusnozo
06cs2i6 BUPOOHUYMEa | CKAA0AEMbCsL 3 3-X nidcucmem: niocucmemu <innosauii», nidcucmemu <«po36UMOK»> ma
nidcucmemu <6uUPOGHULMBEO>. YOOCKOHALEHO eKOHOMIKO-MAMeMAMUURY MOOeLb IHHOBAYITH020 POIGUMKY GUPOD-
nuuoi cucmemu I, axa rpynmyemocs na Gisnec-moodeni usnauenns 6e3306UmMK06020 ma epexmusrozo 06cazie
BUPOCHULMBA 8 CUCTEMT <GUMPAMU — 00CsA2U BUPOOHUYMBA — NPUOYMOK > HA NIONPUEMCMEE. A MAKoNC 6PAX0BYE
3adauy onmuMizayii 6UPoOHUUOL NPOZPAMU 6 CUCTNEMT ONEPAUTIHO20 MCHEONCMEHNY 3 YPAXYBANHAM B3AEMO36 A3KY
KOHMPOIbHUX Paxynkie dizpapiunozo oonixy. [Ipedcmasneni docuioncenis O0UiIbHO 6PaAxX08Y8amu NPu YyooCckona-
Jlenni cucmemmno-opienmosanoi diaznocmuxu ma monimopunzy oisavrocmi I1.

Kmouosi cnosa: innosauyitinuil po3sumox eupobHuYoi cucmemu nionpuEMcmed, eupobHULa npozpama nionpu-
EMCMBA, ONEPAUIHULT MEHEONCMENT.
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1. Introduction

A sufficient level of competitiveness of an industrial
enterprise (IE) in a certain market creates conditions for
its further development. It is worth noting here that the
transition to a qualitatively new level of IE development
is impossible without the innovative development of its
production system and significant investments, which also
leads to the importance of creating and shaping the IE in-
vestment attractiveness [1, 2]. At the same time, on the
basis of the theory [1, 3, 4] and the practice of doing
business, it was found out that top managers underline
the importance and necessity of introducing and building
systems of diagnostics of production and economic activi-
ties (based on object orientation) on IE. Here, on the basis
of operations research [5], management decision-making
tasks, models and methods of system analysis, methods of
research and optimization of operations using information
systems and technologies are important. At the same time,
the object of sharp discussions (research) is the features of
the formation and use of the economic-mathematical model
of the innovative development of the IE production system.

As well as the definition of the acceptable variants of the
production program (in the operational management system)
of the variant that satisfies the conditions of production
and optimizes the objective function (that is, provides the
greatest profit). All this led to the relevance of the work
and also identified the object of research — features of
the formation, use and development of the economic and
mathematical model of the innovative development of the
IE production system. Therefore, the aim of research is
the formation of theoretical positions and the development
of practical recommendations for improving the model of
the innovative development of the IE production system
(based on economic and mathematical modeling), taking
into account the task of optimizing the production program
in the operational management system.

2. Methods of research

In the process of research, the following methods are used:
1. The method of system analysis and economic-mathe-
matical modeling — for the formation (construction) of
a system of relations (equations) of the economic and
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mathematical model of the innovative development of the
IE production system. Here it is necessary to take into
account the conceptual framework for determining the
break-even and effective production volumes in an en-
terprise [6].

2. Methods of generalization, systematization, speci-
fication and graphic method — to improve practical re-
commendations for optimizing the IE production system,
taking into account the system analysis [7].

3. Research results and their discussion

Studies [6—8] allow to conclude that the production
system of a modern IE consists of the subsystems: the «in-
novation» subsystem, the «development» subsystem, and the
«production» subsystem. Thus, the «innovation» subsystem
is aimed at searching, researching and creating (developing)
innovations — new types of products and/or new (pro-
gressive) technological processes. And the «development»
subsystem provides the process of implementation (adop-
tion) of innovations. The «production» subsystem ensures
the highest possible output of competitive products based
on the relationship between the created production capa-
city and the optimal production program of the enterprise.

So, taking into account the approaches to the construc-
tion of economic and mathematical models for optimal
functioning and development of production systems [5, 8, 9],
let’s recommend that the model of the problem of analy-
zing the innovative development of TE production system
be given by the system of relations (1)—(8):

Yinn (t) = fom (xirm (t)avpinn (t)), (1)
d

E(Uprzv (t)):¢12 (yirm (t))'Puv (2)
Yoo (£)= froo (%0 (£), 002 (1)), 3)
d

%(vpprz (t)):q)za (ym (t))'pQSy (4)
Yy ()= Foe (% (6) .02, (1)), )
Linn (£)+ 2 (£)+ 3, (£) S R(2), (6)
ntnt+r=1 )
Yopt(R(t)) =Mmax,,, (fp,2 (R(t),n,@)), (®)

where Xjn(8), X20(8), %p2(¢) — the rate of resources for the
subsystems of the IE production system: «innovation», «de-
velopment», «production», that is, «<inputs»; Yiu(t), Yro(t),
Ypr(t) — the rate of «outputs» of the subsystems of the IE pro-
duction system: «innovation», «development», «production»;
OPinn(t), UP(t), Upp=(t) — the vectors of the parameters of
the functions of innovation, development, production of IE;
Sinn» Jrz fpr — generalized functions (innovation function,
development function, production function); ¢19, o3 — func-
tions of displaying the output of the previous subsystem
(financial and information flows) to the effectiveness of the
subsequent subsystem; p9, pag — the reflection of efficiency
gains in the growth of the parameters of the development
function («cost-production capacity increase» dependence)

of the next element — the formalization of the specificity
of a specific innovation — a reflection in the parameter
space of the input-output function [8].

The ratio (equations) (1), (3), (5) correspond to the
model of the corresponding subsystems of the IE produc-
tion system <«innovation», «development», «productions,
as technological converters of resources (labor, material,
financial, energy [9]). The relations (2), (4) correspond
to the model of parametric relations (the influence func-
tion «innovation — development», the influence function
«development — production»). The ratios (6), (7) are,
respectively, the current and normalized limits of the to-
tal resource costs. Relation (8) is the criterion and goal
of optimization: maximization of the final output of the
production system, taking into account the substantive
and computational side of the task of optimizing the IE
production in the system <«costs — production volume —
profit> [5, 9]. This is a rather important production as-
pect in the context of ensuring competitiveness. Control
variables (7, 15, r3) are the shares of resources for each
subsystem [8, 10]. Thus, the relation (1) — (9) [5, 8, 10]
characterizes the economic and mathematical model of
the innovative development of the IE production system.
As a result of solving the variation problem (taking into
account the time-dependent functions), let’s obtain the
optimal development strategy based on the development
of 3 subsystems of the IE production system: the «in-
novation» subsystem, the «development» subsystem and
the «production» subsystem.

Here (in the model of the task of analyzing the in-
novative development of the IE production system) the
task of optimizing the IE production system (in the opera-
tional management system) should include three problem
statements (comprehensively), namely [5]:

1) the problem of the optimal distribution of produc-
tion resources;

2) the problem of determining the optimal technologi-
cal methods of production;

3) the problem task that takes into account the domestic
production consumption of a part of its own manufactured
products.

In the context of this, it has been clarified [5, 9] that
the main goal of solving the problem of optimizing the
IE production program (in the operational management
system) is determination of the option that satisfies the
conditions of production from the permissible variants
of the IE production program. It also optimizes the goal
function in the «costs — production volume — profits»
system. Namely, the optimal ratio of the volume of pro-
duction (sales) of products with costs and an absolute
financial criterion for the IE development (net profit),
taking into account the interrelation of control accounts
of digraphic accounting (Fig. 1).

In Fig. 1, control accounts of graphic accounting are
intended for comparing planned and actual TE activities
(revenues, expenses, stocks) for the reporting period. As
a result of such a comparison, deviations are detected
due to the sales price of products and the efficiency of
using IE resources [1, 11].

The presented studies should be taken into account
when improving the system-oriented diagnostics and moni-
toring of the IE operation for the formation and support
of management decisions in the organization of labor and
production (or in the operational management system).
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Fig. 1. The relationship of control accounts of digraphic accounting [11]

4. Conclusions

According to the research results, the essence of the
category «innovative development of the enterprise pro-
duction system» is clarified. According to the authors of
this work, this is the process of IE development through
the formation and use of its innovative potential of the
production system, the source of which is innovation and
innovation processes. These processes are aimed at positive
qualitative changes in the state (possibility) of the IE pro-
duction activity (which is reflected in the improvement of
the level of competitiveness, investment attractiveness, etc.).
The scientific novelty of the research is improving the
model of innovative development of the IE production
system, which, unlike the existing ones, is based on the
business model for determining the break-even and effec-
tive production volumes in the system «costs — production
volume — profit> in the enterprise. And also takes into
account the task of optimizing the production program
in the system of operational management, taking into ac-
count the relationship of control accounts of digraphic
accounting.
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