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Abstract. Enterprises applying modeling and technologicalcpss management approaches
represent a sector of a new innovative economitesyskirst of all, they are innovators using
innovative proposals and various resources to spiaetical problems. Their work leads to
balanced positive technological changes. In othesrds; they constitute industrial
entrepreneurship with innovative goals and vicesaer innovative entrepreneurship with
industrial objectives. It should be noted that tmechanism of holistic management of
technological processes at the enterprise combénésditional industrial organization of
production, an innovative and technological eniegpr The enterprise borrows industrial
targets from the latter one, an innovative compbnenfrom innovative activity and
entrepreneurial approaches to holistic managemfeota commercial firm.

1. Introduction

The aim of the research is to build and simulate rttechanism of holistic control of technological
processes necessary for industrial enterpriseseam@preneurial structures to create or improve
production technologies based on the direction ditneachieve positive changes in the production of
goods. The results of approbation of this mecharasith modeling of technological processes are
given in the article.

When constructing and modeling the mechanism astiolcontrol of technological processes at
the enterprise, based on the constructed modelsmioroving production technologies, the basic
models of technological processes have been deaglaoaking into account the distinctive properties
of the proposed mechanism.

2. Materials and methods
In the mathematical description and modeling ohtetogical processes or objects, it is advisable to
use the matrix apparatus. This is due to the fatthe matrix is a table, and this form of recogdi
data and results is, firstly, very clear, secondlyonvenient for introduction into PC and, thirdly,
operations on matrices work well for obtaining erngail results [5].

The multiplication of the original transposed manésults in a new square matrix that reflects the
rows (i-th elements of the matrix - goals and taskdh vertically and horizontally [4]:

ReXCrr=Hmm (1)

in which Ci=D i, i.€.:
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DmnxDmnTszn- (2)

The resulting matrix makes it possible to assesssitnificance of each goal and objective of the
innovation activity of companies, provides an opoity to establish their priority, determines the
level of social orientation of the company, theawative focus of various subsystems of its actwiti

Due to the fact that the rows and columns of thérioes are involved in the DC product in an
unequal way, anddC#CD, then when multiplying the transposed matrix bg triginal one, one
obtains:

R XD m=H mny (3)
The transposed matrix is denoted bydp D":
dep;; depy, - depin
Q=P APz dePn ) @
depml depmz depmn
depi; depy; - depmy
therfgp=| P12 dePz2 APz ) ()
depln depZn depmn

In this case, a matrix method is used to deternhiadype of process control at the enterprise.

To compare the contribution of each production mebbgy or ranking, prioritizing, revealing the
most significant goals and objectives, conjugatiod multiplication of matrices is used.

The matrix constructed according to the princip{eth element) - goals are located horizontally,
vertically (j-th element) - the production techrgjoof the organization - can be transposed into a
matrix in which a production technology organizat{pth element ) will be located horizontally, and
goals and / or tasks (i-th element) will be locatedically.

depyy depi; -+ depiy
e | ©)
depnm1 depmz -+ depmn

where dep— real numbers (i =1, 2,..., m, j =1, 2, .., cglled elements of the matrix, which

reflect the contribution of production technology the achievement of the goal (solution of the
planned task);

i and j — respectively, the indices of the row (gtask) and the column (production technology). In
this case, product m x n of the number of rowsHgyriumber of columns is called the size of matrix
D. Often matrix (1) is written in a short form:

Ddép;ll, 1=1,2,...,mj=1,2,..,n @)

Multiplying the original matrix by the transposedeoallows us to obtain a new square matrix
reflecting the rows (i-th elements of the matrgoals and tasks), both vertically and horizontally.

Goals of holistic management of technological psses at the enterprise for this research include:
satisfaction of executive management with the teldgy of production management; labor
safety/technological package (equipment); ecoldgic@mpatibility of the technological
process/economical resource consumption; developafarchnologies within the industrial cluster;
technological equipment within the organization.

It should be noted that the authors have chosetiadlyean equal number of goals for the holistic
management of technological processes at the eiseifor the simpler addition of matrices, as well
as for the most understandable definition of thetroution of each production technology to
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achieving the goals of building and modeling thechamism of holistic control of technological
processes at the enterprise.

3. Results
Approbation of research results has been carriedtanterprises in the Russian Federation; |leails
them enterprises A and B, respectively.

Thus, the main qualitative indicators, which casalibe the "portrait" of enterprises of the Russian
Federation using innovative technological procesaespresented in Table 1.

Table 1. The main holistic indicators of the effectivenefsyplication of technological processes at
the enterprise

Field of activity Qualitative holistic indicator @fffectiveness

Technological packageCoefficient of holistic of technological activity(,)

(equipment)

Innovative activity Coefficient of holistic of inmation activity H;,)

Technology developmentHolistic indicator of technology development effiocy within an

within industrial cluster industrial clusterfinar)

Financial activities Coefficient of day-to-day liquidity and asset coage {Hea =
f(Cdl; KCqc)

Effective resource use Holistic indicator of effioecy of resource consumptiaf,f)

Management satisfaction withHolistic indicator of satisfaction of executive nagement with the

the technology technology of production managemeHtJ)

Holistic efficiency of management of technologipabcesses at the enterprise
HEy = f (Hta; Hia; Hmar ; Hfa; ch ; Hsaw)

Thus, analyzing Table 1, it should be noted thathulistic indicator of satisfaction of executive
management with production technology in the orzmtion (H,) could be represented as a product
of the information transfer speed)($ts availability (A) and quality (Q. All this will allow achieving
the least distortion of information flows in theganization and the holistic management of them.

Thus, the formula for holistic efficiency as a whi¢HE)) is as follows (formula 8):

HEm:{S/HsaxHianhrfoth mrrl_| in (8)

whereH,, — holistic indicator of technological activity;

Hman — holistic indicator of the effectiveness of hunmrasource management at a socially oriented
innovation enterprise;

H.. — holistic indicator of technology developmenti@&ncy within an industrial cluster;

Hsa —holistic indicator of satisfaction of executivamagement with the technology of production
management;

Hia — holistic indicator of innovation activity;

H:, — holistic indicator of finance activity.

4. Conclusion

Thus, holistic management of technological processk the enterprise in the Russian
Federation will be defined as the product of allalquetric indicators of the holistic
performance of certain areas of production techmploAt the same time, the above-
mentioned methodological approaches to modeling affecciency of functioning of
technological processes have important theoretasad practical significance both for
understanding the most important areas of theictfaning and for practical research at the
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level of cluster development by technological peses at the enterprise. Let us carry out
directly modeling of technological processes onltasis of the holistic approach.

Table 2 shows the modeled innovation matrix oftédodnological process of Enterprises A
and B.

Table 2. Modeled innovation matrix of technological proces&nterprises A and.B

Personnel division
Sales division

I T division
Marketing division
Production
/Account section
Chief executive

Enterprise A

B| |Assets Logistics

[ERN
N

Creation of innovative products / services 0
Use of innovative approaches in technological psses 2 2 2

Mastering of innovative product / service by consum O 2 O 1 0 2 0 O
Commercialization of innovative product 0O 2 1 2 2 00 O
Investing in latest production technologies / astbton 0 0 O O O 0 O O
tools

Enterprise B

Creation of innovative products / services O 0 1 ® 2 1 2
Use of innovative approaches in technological psses 1 1 2 1 1 2 1 2
Mastering of innovative product / service by consum 0o 2 1 2 2 0 O 1
Commercialization of innovative product O 2 O 1 1 00 O

Investing in latest production technologies / abon 0 0 O 1 0 O 1 2
tools

Analyzing the innovative matrix, it is worth notirigat Enterprise A is an innovative holding using
innovative production technologies; in this coni@ttinnovations play a decisive role in its adiivi
The entire production process of the enterprisdudt on innovative technological approaches;
therefore, according to the data of the holistiprapch, the target values for all subdivisions of
Enterprise A are 2 points.

"Creation of innovative products / services" engageny divisions of the enterprise. For example,
the main development of innovations occurs in potidn, and programmers of the information
technology department code new programs for eaehifép order in order to optimize production
technology; so in Figure 1 they are assigned 2tp@ach.

The remaining departments are connected with tblentdogical direction indirectly: sales and
marketing department - through studying the neédseomarket; through accounts department — pass
the means allocated for manufacture; the direcaderchines the general directions of innovation
development (1 point each).

Analyzing figure 2, one can note the following: tgeal of "satisfaction with technology of
production management" is implemented by the direghd the department of innovation (2 points).
The other units are indirectly connected, sincepfgework everywhere, for satisfaction with the work
of which the activities of these units are directed

To this end, various innovative programs within tbeganization aimed at technological
improvement implemented at Enterprise A are closelgted. Several times a year, meetings are held
at this enterprise where the management of Enserphi is considering the technological state of
production: from upgrading the technical systemgriplementation means of automation. Also, the



MEACS 2017 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 327 (2018) 022095 doi:10.1088/1757-899X/327/2/022095

usual practice at the analyzed enterprise is toepagloyees who offer new innovative ways of using
production technologies. Production technologidsrderprise A are constantly being paid attentan t
by management, so the level of commercializatiothefinnovative product is high enough.

It is necessary to note a sufficiently high levéldevelopment by consumers of an innovative
product at Enterprise B, in which there is a congplpackage of an innovative component of
production technology, as well as the use of intiegaapproaches in technological processes. In the
main, this direction is dealt with by the departingnnnovation; therefore in the matrix of Figuzeit
has 2 points.

Thus, the holistic efficiency of management of teabgical processes control is.fk=49.8% at
Enterprise A and K,w=86.6% at Enterprise B.

Therefore, one can conclude that Enterprise B dmésneed additional actions for the holistic
management of technological processes at the eisegespite the fact that some areas of functgnin
are not developing enough (for example, innovadiod production).

Analyzing the holistic management of Enterprise a#sdd on the results of the simulation, it is
worth noting its low level (49.8%). Consequentlyttas production enterprise, to increase the level
functioning of technological processes, it is neaeg to apply the modeled mechanism of holistic
management.
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