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Abstract

Comprehensive analysis of activities of a research
and production enterprise was performed, and the most
effective areas were identified. Techniques and methods
of effective management decisions are provided, taking
into account specifics of the scientific activity, as well
as the method for simulating the process of creating
innovations to quantify the state of ideas and forecast for
the future. A mathematical model is proposed for pre-
dicting parameters characterizing the full life cycle
of ideas implementation. Main characteristics of the
model and their alteration at various stages of the idea life
cycle are described. An approach to solving the problem
of intellectualization in the scientific and production
enterprise workflow is outlined, and within its framework
a technique for automatic analysis of the text of docu-
ments and its meaningful indexing is proposed. System
application in solving the problems of scientific research
in the NPO “Lakokraspokrytie” from planning to imple-
mentation is demonstrated. Organization of operations
using an intelligent scientific research management sys-
tem and making the right strategic decisions makes
it possible to increase the enterprise economic perfor-
mance indicators
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Introduction. Analysis of data on technological position of the Russian economy
separate areas in the non-financial sector reveals the necessity to technologically

re-equipment almost the entire industry [1, 2].

For example, in chemistry

and petrochemistry, where the progress in industrial development was mostly
noticeable recently, significant drawbacks at the existing enterprises organization

and technology structures were identified. In particular, specific energy con-
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sumption per a product unit of domestic enterprises is 1.5-2 times higher than
that of the foreign enterprises. Similar situation is observed in many sectors, in-
cluding the paint and varnish industry. Thus, interests of the domestic industry
require to take measures aimed at stabilizing within the science-intensive techno-
logical complex and creating conditions for its sustainable development, which
could not be achieved without preliminary reformation of the existing structure
of the economy real sector.

The most important applied science-intensive technologies could include
technologies of intersectoral in nature creating significant prerequisites for devel-
opment of various technological areas and, in aggregate, making the main con-
tribution to solve key problems in implementing the state scientific and industrial
policy.

Operation of scientific and production enterprises (SPE) and their prospects
should be forecasted even at the stage of evaluating the innovative project effi-
ciency, i.e., at the design stage. Moreover, when commercializing technologies,
it becomes necessary to assess not only market conditions, where the proposed
products would be introduced, but also creation of a competitive flexible tech-
nology for its production, which makes it possible under the altering market situ-
ation to quickly re-profile it to another, more promising similar model.

Business size, its presence in most countries of the world and its level of cost
are the important factors for success in the market, but innovations, research
and development (R&D) are remaining the key factors. On average, R&D costs
for manufacturers amount to 3-5 % of the revenue.

Research is aimed at finding new types of products, as well as new areas
of application for the existing types of products, which allows enterprises to in-
crease sales, profits and create barriers to market entry for the other participants.

Operation and development prospects of the enterprise and of the industry
as a whole depend on implementing the R&D results. This is facilitated by the
organization effective systems, forecasting and management of the enterprise
scientific research.

Complexity of organizational structures and diversity of processes associated
with R&D practices generate duplication of information flows, makes it difficult
for co-executors of scientific work to interact with each other and with
customers; and there appear time delays at the stages of planning and analyzing
the research activities. On the other hand, the processes of an enterprise research
activities management are subject to flexibility and efficiency requirements
to develop prompt management decisions. To remove these restrictions, new
approaches to technologies in managing research activities are required to be
developed.
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Financial relations permeate all areas of the SPE activities: scientific research
and testing: relations with third-party enterprises and organizations in supplying
materials, components, services; relations with the banking system in settlement
and loan and debt services; relations with branches and subsidiaries; relations
with tax service and audit firms; relations with the enterprise employees in regard
to salary payment, etc. [3-5].

A common feature for all types of relations is that they are expressed in the
monetary form and arise as a result of certain business relations [6]. Therefore,
the state of financial relations or the state of a SPE finances is determined by the
state of its scientific activity. And vice versa, rational financial structure is the
factor for ensuring successful scientific activity.

SPE business comprehensive analysis. Main tasks of an enterprise compre-
hensive analysis include [7-10]: studying general research trends and areas; com-
prehensive assessment of the accumulated scientific and technical potential;
substantiation of planned targets and formation of a plan in accordance with
the accumulated potential; identification of internal reserves and determination
of the most effective measures for their implementation. At the same time, joint
thematic and financial analysis of the research activities are the most effective
in solving these problems (Fig. 1).

Thematic analysis Financial analysis

Operation volume | |

| execution analysis Current operation Operation
financing scheme analysis cost analysis
|| Thematic plan
structure analysis . . Cost
— Financing sources . .
estimate analysis
|| Implementation
analysis .
—  Operation areas — Cost structure
- Operations . Identlfymg
non-production costs

Customers
and contractors

Fig. 1. Research analysis areas

Degree of plan implementation is assessed in terms of its volume, compo-
sition and timing of scientific work within the thematic analysis.
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To characterize works in terms of volume, indicators of annual total volume
of work using the owned resources, operation start and end dates are used [5].
Currently, scientific works in terms of their value are accounted for at the
contract price and cost used to determine the work scope.

Thematic plan structure analysis consists of studying the ratio of works
differing in various essential features [11]. These include R&D type, its intended
purpose, resulting products and research object. Specific ratio between works
is calculated by their number and volume in the value terms.

The task of analyzing the development implementation consists of studying
volume, scale and timing of the competed work result practical use. Such an
analysis includes determination of the need for implementation, actual imple-
mentation by years, economic effect obtained, as well as the reasons for not im-
plementing.

While thematic analysis is aimed at obtaining the most general characteris-
tics of scientific activity for making strategic decisions, financial analysis is used
in operational management and allows for a more detailed assessment of the SPE
operation. Financial analysis is performed in order to rationally allocate financial
resources.

Main analysis areas include analysis of the SPE current operations financing
system and costs for creating scientific and technical products aimed at identify-
ing the cost of work reserves.

Costs composition and structure in terms of economic costs and calculation
articles are considered in the analysis, irrational costs are identified, and ways are
found to reduce costs to create the scientific and technical products.

When analyzing financial activity, it is of great importance to consider the
structure of funds received by an SPE for funding with resources, interaction
degree with organizations, industry enterprises, as well as with third-party
organizations. Main sources of the research funding in relation to, for example,
a sectoral ministry include: R&D fund; funds centralized by the ministry; return
fund; funds of the ministry enterprises; state budget; third party funds; contracts;
organization financing for the research work.

Such an analysis should be carried out within the recent years dynamics
in order to identify trends in the enterprise structure alteration indicating
demand from the customers. Analysis of the financial resources structure by cus-
tomers makes it possible to identify relationships with them and provides
for consideration of the financial resources motion by contractors involved
in creation of scientific and technical products. Analysis process ensures compa-
rability of planned and reporting data. In practice, the costs are grouped by top-
ics, calendar periods, cost items, sources of funding, branches, departments, etc.
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Costs by items depending on their purpose and place could be divided into
those directly related to scientific activities (wages, accruals for wages, travel
expenses, materials, special equipment, enterprise structural divisions expenses,
costs of third-party organizations); related to maintenance and management
(depreciation deductions, deductions to the repair reserve, overhead costs).

Management decision-making techniques and methods. SPE specificity
as a management object, variety in the organization operation, wide range
of tasks solved in the scientific research management system require introduc-
tion of various logical techniques and methods of analytical work to prepare
initial data for decision making.

Comparison is the most universal and widespread analysis method, where
assessment of the object under study (SPE and its structural divisions) is carried
out using the other similar objects.

Analytical grouping method consists in selection of characteristic groups
among the studied SPE and its structural divisions according to certain groups
of characteristics.

Detailing is the method of dividing the SPE operation factors and results by
time and place making it possible to reveal positive and negative effects of indi-
vidual factors on the results of scientific activity in general.

Average values reception in a generalized form reflects the SPE processes es-
sence. Average values could be widely used to identify such indicators as average
profitability of individual units, average duration of a single development, etc.

Share participation is used in cases, where interaction of factors with a pro-
ductive sign (indicator) corresponds to the algebraic sum. To calculate the
factors, the so-called share participation ratio is calculated, i.e., the ratio of the
analyzed indicator to the sum of indicators interconnected with the analyzed one.

Simulating the process of creating innovations. It is used to quantify
the state of ideas in the past to the present moment and forecast for the future
[12-16]. Scientific and technical problems development is carried out during
the full life cycle of the relevant ideas” implementation.

Overall life cycle of the ideas’ implementation is an ordered set of stages. This
work determines the specified set of stages as follows: first stage is fundamental
research, second stage is applied studies, third stage is design, fourth stage
is development, fifth stage is production of a prototype, and sixth is prototype
testing and finishing to a production sample. Let us note that division of the
overall life cycle (OLC) into stages is rather arbitrary. Often, three more stages are
added to the listed six stages: mass production, operation and modernization
(modification). Here, the ideas’ implementation OLC is limited by the six listed
stages.

ISSN 0236-3941. Bectauxk MI'TY um. H.9. baymana. Cep. MammnocTpoenne. 2022, Ne 1 59



V.S. Boldyrev

When passing through the OLC stages, ideas interact with the external envi-
ronment. Result of exposure to the external environment of the ideas lies
in a certain increase in the completeness degree of the idea development.
For each external environment and for each OLC stage, this completion increase
is determined by the corresponding (production type) function.

Production function of any idea implementation OLC stage reflects the
relationship of resources with an increase in the idea development completion
degree obtained at this stage, and thus makes it possible to evaluate the
effectiveness of technologies used at this stage of development [12-15]. It should
be noted that in relation to the first four stages of the idea development process,
it is mainly about the effectiveness of information technologies.

The essence of mathematical simulation problem in creating innovations
is as follows. Living labor, funds and labor results of the previous stage constitute
resources of each stage of the idea development. At the same time, information
is the result of work at least during the first four stages.

It is known that the OLC duration in implementing the same ideas in differ-
ent environments is different, which is the basis for introducing into the OLS
characteristics composition ideas’ implementation such a characteristic as the
degree of ideas’ obsolescence.

Ideas’ implementation OLC mathematical model should reflect dynamics
of the relationship between the parameters characterizing the cycle. If this
condition is met, the mathematical model could be used to forecast the most
important parameters of the innovation creation process.

Project of a mathematical model is proposed, which main purpose is the
forecast of the most important parameters characterizing OLC of the ideas’
implementation. The model is deterministic for a formal description using the
differential equations apparatus [7].

The model includes the following features:

- tis time;

— hpn is physical age of the idea;

- ris degree of the ideas’ development completion;

- hm is degree of obsolescence;

- Cis residual cost of ideas” development;

- number of ideas not implemented by the ¢ time (N(f) function) and
implemented by the ¢ time (R(f) function); therefore, N(f) + R(f) = const;
functions N(t) (functions R(t)), which would be built in the model, are called the
model functions and are denoted by Niu(f) (respectively, as Riu(t)); the functions

N(#) and R(t) taken from the statistics are denoted as Ny(f) and Ry(t); density
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function of the number of unrealized ideas — n (hpn, hm, 1, ¢, t) is function

of the hph, hm, 1, ¢, t, for which the number of unrealized ideas in the W region

of the Hpnx Hmx R x C phase space is expressed by the integral at the ¢ time:
N(w, t) = I n (hphs hs 7, ¢, t) dw. (1)

w
The Hpn = [0, 100], Hm = [0, 1], R = [0, 1] and C = [0, 1] parameters are the
alteration intervals, respectively, of the ideas’ physical age, degree of their
obsolescence, development degree and residual cost of development.

This model describes the process of ideas’ motion in space with the hpp,
hm, r and t coordinates by differential equation of the representing points mo-
tion in the phase space:

on N on N o(vyun) N o(vyun) _
ot  Ohpp,  Ohy or

S. (2)

In addition, time dynamics of emergence of those new ideas that enter the
development process is set for t > fo. Temporal dynamics of the new idea
emergence is the t time-dependent function of new ideas distribution according
to the hu obsolescence degree and the r development completion degree.
This function is denoted as # (0, hm, 1, t).

Additional conditions, i.e., the n (hpn, hm, 1, t), n (0, hm, 1, t) and vm, v, func-
tions reflecting in the model the external environment effect on the process
of developing ideas, make it possible to solve the boundary-value problems,
thereby obtaining predictive estimates of characteristics of the ideas being devel-
oped as the n (0, hwm, 7, t), vm, vr and S. Thus, it becomes necessary to solve the
predictive problems to have the control coefficients (2), i.e., vi» and v, as func-
tions of the hpn, hm, 1, t variables and the control right side (2), ie., the S =
=S (hpn, hm, 1, 1).

The way to determine the v, and v, is solution to the so-called inverse
problems for differential equation (2). Inverse problems for differential equations
are understood as problems in determining coefficients or right-hand sides
of equations from certain functionals of their solutions. When solving inverse
problems, functions that make up additional conditions in the initial and
boundary value problems considered earlier could also be unknown.

In many inverse problems, integral characteristics are the known functionals.
In our case, such an integral characteristic is the function of the number of not
completed ideas by the ¢ time, i.e., the following function:
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Nu@®) = [ (i s 1 1) . 3)
th x Hy, x R

This Ny (t) function is important in studying the process of developing, because
it has statistical data, i.e., the N ().

It should be noted that inverse problems in this model are not just the v, v»
and S coefficients estimate, i.e., the equation identification (2) necessary for
subsequent solution of the forecast problems. The fact is that the indicated
identification of equation (2) is a way to solve an important problem, i.e.,
qualitative assessment of the external environment influence on the dynamics
of the ideas’ implementation OLC characteristics. As a result of solving
the forecast problem for each specific external environment and for each
moment of time ¢ > to, the functions of the number of ideas (hpn, hm, 1, t ) density,
distribution of ideas by physical age, by the degree of obsolescence and the degree
of completion of the ideas’ development are obtained.

Using statistical data on the number of ideas in pre-selected and sufficiently
large set being incomplete by the ¢ time, the following characteristics could
be obtained giving an idea of dynamics in the idea development process [7].

1. Distribution of ideas entering the development process according to the

hm degree of obsolescence and the r degree of development completion, i.e.,
the n (hpn, hm, 1, to) function at hpn = 0 (Fig. 2).
Distribution function for ideas entering the development process accord-

ing to the degree of development completion, i.e., according to the r at h,, = 0,
is shown in Fig. 3.

n(0, h,,, 0, ty) n(0, r, 0, 7o)
A A
> >
0 1 h, 0 1 r
Fig. 2. Distribution of ideas entering Fig. 3. Distribution of ideas entering
the development process according the development process according
to the h,, degree of obsolescence to the r degree of development completion
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The vin and vr parameters in equation (2) are functions of the hpn, hm, 1, t
variables and are called the rate alteration fields, respectively, of the obsoles-
cence degree and of the degree of the ideas development. The v, and v, func-
tions reflect result of certain environmental factors impact on the obsolescence
process and on the ideas development promotion. They are defined by the fol-

lowing relations:
_dh,

m — > 4

v 5 (4)
dr

r= " - 5

= (5)

The vin and v, parameters are projections of the vector field of ideas mo-

tion rate in the Hyn x Hm x R space on the corresponding coordinate axes:
V:vphT+vm7+v,E. (6)

Relations (4) and (5) not only serve to determine the v and v, functions,
but in case the v and v, functions are independent from the n (hpn, hm, 1, t)
function, they make it possible to calculate the trajectories of ideas motion in the
Hpix Him x R phase space.

The § right side in equation (2) also reflects the fact of the external
environment interaction with the h;; and r characteristics of ideas. In the most
trivial case, S = 0. This case will be considered in detail below. In the case, where
S#0S (hpn, hm, 1, t) is able to set, for example, the number of ideas with the hyp,
hwm, 1, t, parameters withdrawn from development for various reasons at the
t time. Thus, the environment parameters affecting the ideas motion in the
Hpnx Hm x R phase space could be conditionally divided into two groups. Results
of interaction between the ideas characteristics and the environment parameters
of the first group are presented in the v, and v, functions. Influence of the second

group of environment parameters is reflected in the S interaction integral.
Equation (2) is a linear partial differential equation of the first order with

respect to the n (hpn, hm, 1, t) function; its main purpose is to solve the direct
problem. And solution of the direct problem for equation (1) is the solution
of equation (2) relative to the n (hpn, hm, 1, t) function for the v;» and v given
(known) functions (coefficients), i.e., for known or estimated in any way effects
of the environment on the 4, and r ideas characteristics. Of course, the right side
of equation (2) should also be determined. Thus, in our case, the direct task

to solve equation (2) relative to the hyp, ideas distribution function by physical age,
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the hy, obsolescence degree, the r completion degree and the residual
cost of developing ideas is the task of forecasting the specified distribution func-
tion, i.e., the n (hpn, hwm, 1, t) function. The function in this model characterizes
dynamics of the development process for a sufficiently high number of ideas.

To solve the forecast problems related to differential equation (2), additional
conditions are required. From the point of differences between these additional
conditions, three main types of forecasting tasks could be distinguished.

Initial problems of the general type. In these problems, the n (hpn, hm, 1, t)
function is specified at the #o initial time as an additional condition.

The meaning of this task lies in the fact that in the constantly ongoing
process of developing ideas, the state of this process is being registered at the
to time. Solution to equation (2) for the ¢t > f moments of time provides
dynamics of alterations in the structure of the initially given state of the ideas’
development.

Cohort problems are a particular (but rather important) case of the general
initial problems. Here, an additional condition is the cut of the n (hpn, hm, 1, to)
function at hpn = 0, i.e., the function is n (hpn, b, 7, t0)| hyy=0="n (0, By, 1,5 tg).

Cohort problems consider dynamics of the structure of ideas being
developed that appeared over a certain period of time by the #; time, i.e., the fate
of the development of a certain cohort of ideas is being traced. In this case,
equation (2) is somewhat simplified, since hpn = t in the cohort problems.
Equation (2) looks as follows:

on  0(vmn) 0(vyn)

—+ + =

ot Ohy, or
The so-called boundary value problems are the most general and adequate

form of direct problems for equation (2). In boundary value problems, as well
as in initial problems of a general form, the state of the ideas” development is set

S. (7)

at the fo certain point in time, i.e., the n (hpn, hm, 1, to) function.

2. Trajectories of the ideas motion in space with the hpn, hm and r coordinates
of families of these trajectories is convenient to depict by projecting the space
of motion on the Hyn x Hy and Hpn x R plane; the family of curves describing
alteration in the obsolescence degree of the ideas under development is designat-
ed as hm (hpn, hn*) and shown in Fig. 4.

Not all trajectories in Fig. 4 reach the hm = 1 obsolescence degree, since
development of ideas in this model is considered until creation of a production
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prototype, and production prototypes could appear in reality with different
obsolescence degrees. The family of trajectories representing alteration

in the completion degree of the ideas’ development is denoted as r (hpn, *)
and is shown in Fig. 5.

P (hpha ) I’(hph, )
A

>
0 hph =t 0 hph =t
Fig. 4. Family of curves describing Fig. 5. Family of trajectories representing
obsolescence degree of the curves under alteration in the degree of completion
development (curves 1, 2 are 1st and 2nd of the idea’ development (curves 1, 2
environments) are 1st and 2nd environments)

3. Model curve of the number of ideas not completed by the # moment
of time, i.e., the Ny, (¢) function at t = 0 N>,(0) =N2(0) (motion of the same
set is considered in two different environ- N ()
ments, Fig. 6). A

The use of intelligent systems based on
knowledge, as well as methods and means
of artificial intelligence, makes it possible to
pass to a qualitatively new level of the SPE 1
scientific research management. 2

SPE document workflow intellectual-

»

ization. The problem of document work-

flow intellectualization is related to the fact ¢ h ph:t
that modern intelligent systems should

solve the entire complex of tasks connected
to managing the flow of incoming docu-
ments: their automatic classification and
indexing, prompt and adequate distribution among enterprise employees,
transfer to the electronic archive and subsequent search for documents in it by
content [3, 9, 16].

Fig. 6. Model trajectories of ideas
not completed by the ¢ time (curves
1, 2 are 1st and 2nd environments)
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An important aspect that should be taken into consideration when develop-
ing the information systems support intelligent document workflow is the re-
quirement for their customizability during operation [9]. Failure to comply with
this requirement could lead to the fact that the system would stop performing
its functions over time due to changes in the SPE structure, its personnel, circle
of partners or range of operations performed, which inevitably lead to alteration
in the system of concepts, subject of documents and corresponding conditions
for their classification, indexing and addressing.

These problems could not be solved either by traditional approaches
to document workflow automation, or by generally accepted statistical
or linguistic methods of full-text search in the document database [5]. Here,
intelligent solutions are required orienting the process of automatic document
processing towards understanding the content of a text.

The proposed approach is based on using the knowledge about the subject
area and on the linguistic analysis of genre structure and content of business
letters received by an enterprise using the information system.

Within the framework of this approach, a technique for automatic analysis
of the text of documents and its meaningful indexing is proposed, which served
as the basis for the development of technology for intellectualizing the document
circulation procedures. Technology is understood as a set of methods and tools
used to solve classes of problems in a certain problem area.

To implement the discussed approach, a scheme of the document workflow
system is proposed, it is presented in Fig. 7.

Document workflow management system includes the following contours
in working with documents: document input and initial processing (document
input subsystem); automatic processing, document indexing and distribution
(the document indexing and addressing component); document operational
search and issuance in accordance with the content (search subsystem).

The entire knowledge about the subject area and the document language
is entered by the expert user into the knowledge base through the appropriate
automated workstations (AWS). The same AWS makes it possible to customize
the knowledge base, if the environment and operating conditions of the system
are changing.

The proposed technology would refer to a really developed system focused
on the subject area of the NPO “Lakokraspokrytie”, which includes a research
institute, a machine-building plant, design, development and production de-
partments, commercial and marketing services controlled and managed accord-
ing to the matrix principle. At the first stage, it was necessary to accept a number
of proposals in the internal organization of this enterprise operation. A number
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Vocabulary component

Document enter AWS

Vocabulary Lexical Document Document

thesaurus processor J k text passport

Key notion
/ Document indexation
and addressing component
Maj;rozr&?éysw Semantic index Electronic archive
of documents
Facts l and passports thereof
Addressing module
| Filtering | Request / result
| Addressing | l
J Search AWS
Knowledge  Filters l
Users User

Knowledge
database

Fig. 7. Document workflow management system

of regulations were accepted and adopted: on the procedure for contracts accept-
ing, on the scientific and technical council, on the general director, on bonuses,
on young scientists.

Technology in using the information system. The developed information
system tracks scientific developments from the planning stage to its implementa-
tion making it possible to receive the output information within the calendar
time scale. At the same time, comprehensive analysis for each version of a draft
plan is performed at the organization level aimed at assessing the financial and
economic indicators and the scope of work.

When concluding a contract on the request, the planning and coordination
department identifies the “contract concluded” mark, enters the contract number
instead of the request serial number; besides, missing data and correcting outdat-
ed data on deadlines, planned costing of work and others are also entered.
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The process of performing the work stages requires entering the actual costs
for their implementation into the database, which the system presents on a quar-
terly basis as a cumulative sum. Economists on a quarterly basis also submit
a financial report reflecting financial results for the reporting period (quarter, half
year, 9 months, year). At all levels of management, forms of analysis of the re-
search activities and forms of control over expenditure of funds on operations
and other areas are used to fulfill functional duties of the decision makers.

After the operation stages are fulfilled, acceptance/delivery certificates are
compiled with the customer, and they are taken into account in the information
system input data and could be controlled. Besides, payment for works after pay-
ing the invoices by a customer is staying under control.

At the end of the planned year, the organization scientific research is ana-
lyzed in order to summarize and develop recommendations for a more effective
funds redistribution in the next year. The past year is being closed and all its op-
erations are transferred to the archive available to users.

Automated information system (AIS) functions distribution by management
levels is provided in the Table.

AIS functions compliance with management levels

Management level Functions used

Monitoring implementation of scientific research,
Directors of scientific research | including all co-contractors for this work through-
enterprises out the entire work. Access to the archive of the
institute completed works

Ensuring preparation of initial data on the draft
plan, analysis of the unit operation, control over

Unit managers, . . ] .
the unit operation performance, financial reporting

roject managers
Pre) & on the work. Access to the archive of the institute
completed works
Institute top management, Scientific research and financial analysis of the
planning and coordination enterprise activity to make management decisions
department in the enterprise operation improvement

Input data periodical verification, data base admin-

Project maintenance group . . L L.
istration, data archivation, new user training

Reasonable AIS software architecture having distributed nature supports
interaction between its constituent elements in the “client-server” mode to en-
sure prompt access to information, improve reliability of data storage and pro-
cessing, and support a single centralized data bank of ongoing scientific research.
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The three-layer implementation of this architecture improves performance
and facilitates system maintenance.

Conclusion. Management decision-making support requires the use of spe-
cial techniques and methods. Most effective of these include the following meth-
ods: comparison, analytical grouping; detailing; acceptance of average values and
share participation; simulating process in creating innovations.

The life cycle of ideas concept is introduced and a mathematical model of the
innovations creating process is proposed making it possible to quantify the state
of a set of ideas in a particular knowledge area in the past to a given point in time
and forecast its state for the future.

Organization of operations using elements of the intellectual system for man-
aging scientific research made it possible from 2005 to 2020 to increase the NPO
“Lakokraspokrytie” income by 20 times, despite the crises of 2008 and 2014.

Translated by K. Zykova
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