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A SYSTEMATIC APPROACH
TO THE PREDICTION
OF PROPERTIES TEXTILE
PRODUCTS

One of the most promising areas for
expanding the range and improving the
quality of textile products is the application
of a systematic approach to predicting their
properties. The systematic approach takes into
account the interconnection of operations
throughout the entire chain of the textile manu-
facturing process, so its application is appropriate
and relevant.

The systematic approach is a set of methods
and the appropriate sequence of their appli-
cation, which provides a comprehensive view
of a particular problem and directions for its
solution. It is typically applied to all techno-
logical systems that are of an orderly nature.

Technological processes in the textile and
light industry are sequential chains of certain
operations that are interconnected and allow
you to get the final product in accordance
with the technical specifications. Each techno-
logical operation requires compliance with
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CHCTEMHUWM OIAXIA
10 IIPOTHO3YBAHHS
BAACTHBOCTEH
TEKCTHABHHX BHPOBIB

OO0HUM i3 NepCReKMUBHUX HANPIMI8 ) pO3-
WUPEHHT acOpMUMENNTY Ma NIOBUWEHHT SKOCI
MmeKCcmuIbHOL NPOOYKYIL € 3aCMOCY8AHHS CUC-
MeMH020 nioxody 00 NPOSHO3Y8aHHs il enac-
musocmeil. CucmemHuti nioxio 8paxoeye 83aem-
HUll 38 ’A30K onepayiil Ha 8CbOMY JAHYIONCKY
TMEeXHONIO2IUHO20 NpoYecy BUSOMOGIEHH MeKC-
MunbHoI npoOdyKYii, momy 1020 3acmocy8aHHs
€ OOYiNbHUM A AKMYATbHUM.

Cucmemnuii nioxio € CyKynuicmio memoois
ma 8iON0GIOHOI0 NOCHIOO8HICMIO IX 3acmo-
Cy8anHsl, W0 HAOAE 6cebiuHe YABNEHHS NPO NEGHY
npobnemy ma uanpsamu ii pose’szaumus. Bin
Mae munose 3acmocyéanns Onsi 6CIX MexHo-
JIOZIHHUX CUCmEM, SIKI HOCAMb YNOPAOKOBAHUL
xapaxmep.

Texnonoeiuni npoyecu 8 mexKCmuabHit ma
Jle2Kill NPOMUCIO80CI € NOCAIO0BHUMU JIAH-
YIOJICKAMU NeBHUX ONepayill, sKi No8 s3aHi Midc
00010 i daroms 3M02y OMPUMYBAMU KIHYEBUL
npooyKm GION0GIOHO 00 MEXHIUHO020 3A80AHHS.
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the requirements for equipment and personnel
qualifications, which affects the quality of the
semi-finished product and the finished product
as a whole.

The aim of the study is to analyse the
application of a systematic approach to pre-
dicting the properties of textile products, impro-
ving their quality and expanding their range.

The systematic methodology consists of a
set of methods and a certain sequence of their
application. It provides a comprehensive view
of the goal and ways to achieve it.

An in-depth analysis of existing systematic
approaches in some industries has been conducted.

To predict the properties and quality of textile
products, it is advisable to apply a systematic
approach that allows to identify the elements
of the system, their grouping into subsystems
and the relationships between them and to

guarantee their rationality. The properties of

finished products are directly influenced by
the properties of the derivative raw materials,
the state of technological equipment and the
level of qualification of production and mana-
gement personnel.

The following articles will highlight further
research in the application of a systematic
approach to predicting product properties at
Ukrainian textile and light industry enter-
prises, which will allow us to build a mathe-
matical model and a general algorithm for
predicting product properties and managing
their quality.

Keywords.: systematic approach, textile
products, product properties, raw materials,
yarns, textile products.

JEL Classification: 032, O33.

Introduction.

A systematic approach is not only an effective tool for various
activities, but also a means of thinking. It has its own theoretical, legal and
practical basis. To determine the scientific basis of forecasting the
properties of textile threads and products in the process of their
manufacture, a comprehensive consideration of technological processes is
required, starting from the preparation of raw materials and ending with the
production of finished products. These issues are solved by applying the
methodology of a system approach and analyzing the technological

Bukonanns koowcnoi mexmnonociunoi onepayii

nompebye OOMpUMAHHS 8UMO2 00 YCMAMK)-
6anHs I Keaniixayii nepcoHany, wjo eniusae
Ha AKicmy Hanigghabpukamy ma 20moeoi npo-
OyKyii 8 yinomy.

Memoro Oocniddicenna € aumaniz 3acmocy-
BAHHS CUCMEMHO20 NIOX00Y 00 NPOSHO3YBAHHS
s1acmusocmeli MeKCMUIbHUX 8upoois, niosu-
WeHHs IXHbOI AKocmi ma po3ulUpeHHs acop-
mumenmy.

Cucmemny mMemooono2iio cmanosums cy-
KYnHicmb Memooié ma SU3Ha4eHa NOCai006-
Hicmb iX 3acmocyeanns. Bowa odac ecebiune
VABIIEHHS PO Memy ma wiasaxu it 00CSeHEeHHS.

Ilposedeno nocnubnenuti amaniz HAs6HUX
CUCTMEeMHUX —NiOX00i8 Yy  OesaKux  2any3sx
NpOMUCTIOB0CHII.

113 npoeHo3yeanHs enacmugocmeli ma sSIKOCHi
meKCmuibHOI npooyKyii 0OYiNbHO 3acmMoco-
8ygamu cucmemHuti nioxio, AKUti 0ae 3mozy
BUSHAUUMU eleMeHmU cucmemy, ix zpyny-
8aHHA 8 nidcucmemu ma 83a€M0O38 A3KU MidC
HUMU [ eapanmyeamu ix payionanvHicms. Ha
eracmusocmi  2omoeoi npodykyii besnoce-

PEOHbO  NAUBAIOMDb  G1ACTNUBOCMI  NOXIOHOT

BUXIOHOI CUPOBUHU, CMAH MEXHOAOSIYHO20
VCMAmKY8aHHs. ma pieeHv Keéanigikayii eupoo-
HUY020 Ul YNPABIIHCHKO20 NEPCOHATY.

Y nacmynuux cmammsx 6yde eucgimiero
nooanbili O0CHIONCEHHS 8 3ACTNOCYB8AHHI CUC-
MeMHO20 nioxo0dy 00 NPOSHO3Y8AHHS GAACTNU-
gocmell NPOOYKYii HA NIONPUEMCMBAX MeKC-
MUIbHOI ma nieckoi npomuciogocmi Yxpaiuu,
SIKT YMONCTUGTAMb NOOYOYBAMU MAMEMAMUIHY
MoOenb Mma 302anbHUll ANOPUMM NPOSHO3Y-
8aHMS 6ACMUBOCMEN NPOOVKYIT Ul yNpaeuinHs
it aKicmio.

Knwuoei crnoeéa: CHCTEMHHH MAXIJ,
TEKCTWJIbHA MPOJYKIis, BJIACTHBOCTI IIpoO-
IyKIIii, CHpOBHHA, HUTKH, TEKCTHUJIbHI BUPOOU.
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processes and properties of intermediate and final textile products, taking
into account the factors that affect the quality of products.

Technological processes for the production of textile threads and
products are a set of interconnected lines of technological equipment and
processes that interact within the production system with the production of
the final product. To determine the state of the technological system for the
production of textile threads and products, it is advisable to present the
methodology of the system approach and analysis.

The aim of the study is to analyse the application of a systematic
approach to predicting the properties of textile products, improving their
quality and expanding their range.

To study technological systems of production of textile threads and
products, as well as to solve issues that affect the formation of product
properties and quality management, the application of a system approach
and analysis is relevant.

Achieving the above-mentioned goal is related to the definition of
the system of changes in the properties of textile threads and products
depending on the technological process of their manufacture. In this regard,
it is necessary to analyze the factors that affect the properties of products
and their quality, as well as to determine the criteria for the effectiveness of
the specified system.

()
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1. Basic information.

In accordance with the general theory of systems, each system has
certain goals of its operation, which determine its main purpose and the
nature of its operation. The goals (aim) of system operation are mostly
achieved by a certain performance of relevant tasks. Solving these problems
constitutes the content of the functioning process, as a system as a whole, as
well as its component subsystems and elements.

For the correct formation of system approaches in predicting the
properties of textile materials, it is necessary to consider in detail alternative
approaches in various industries that have similar system chains.

Thus, in work (Onishchenko & Zamulko, 2020), the peculiarities of
the technological processes of the enterprises of the food industry of
Ukraine are considered. The complex use of system analysis and energy
management was used in the research. These tools help to optimize
management decisions to achieve better performance indicators of
technological systems and the quality of equipment at food industry
enterprises. The general technological processes and equipment of the food
industry enterprises of Ukraine were also analyzed. Complex use of system
analysis and energy management allows to identify system elements to
improve management decisions.

Possibilities of using assessment of fuel and energy resource
consumption at Ukrainian food industry enterprises have been identified.

..... eessccsssccssccnsne

96



ISSN 1998-2666; eISSN 2616-6755. Tosapu i punku. 2023. Ne3

:
........................................................................................................................................ feeeee

The work (Pidgorny & Rahimi, 2021) uses a system approach as a
methodology for building information technology, which allows to improve
the efficiency of the supply chain system. Such a combination of
information and production technologies allows to significantly improve the
service of the entire supply chain of goods. The system approach made it
possible to form the necessary information environment, which helps to
solve the complex task of improving various levels of management of the
entire supply chain of goods.

On the basis of the system approach (Dyubanov, 2017), ways of
analyzing military systems were determined using the example of auto-
technical support. Problematic issues and ways to overcome them were
investigated. The methodology of system analysis was used to determine
the optimal solution for increasing the efficiency of the auto technical
support system.

In work (Kyrychenko, 2022) it is stated that the basis for modern
management is technology, which is a tool thanks to which changes are
made in enterprise systems. It allows to transform and optimize processes in
enterprise systems. Research has determined that thanks to the adaptation
and synchronization of all subsystems and elements of the enterprise
management system, the efficiency of the enterprise's functioning is
increased.

A systematic approach to forecasting based on time series models is
interesting (Bidyuk, 2003). The proposed approaches to constructing
forecasting functions for stationary autoregression and moving average
autoregression processes, as well as for processes with deterministic and
stochastic trends, heteroskedastic and cointegrated processes, are
investigated. As a result of the research, forecasting functions obtained
without solving the equations and based on their solution were given.
A random step model with noise and drift was applied to describe the
stochastic trend. To describe heteroskedastic and cointegrated processes,
the main types of equations were considered.

In (Shubenkova et al., 2017), a systematic approach to modeling and
forecasting based on regression models and the Kalman filter is considered.
The research used the concept of adaptive modeling of financial and
economic processes. This concept was based on the simultaneous use of
regression models and the optimal Kalman filter, which allows to reduce
the impact of random disturbances and measurement errors of statistical
data. The authors developed software that was necessary for calculating the
results of the experiments. Regression models were built for the processes
considered in the work. Analysis of the developed forecasting system for
the obtained financial and economic data showed that the obtained absolute
error of about 5—8 % is acceptable for short-term forecasts.

g9I1dvd0.L HALOO0dH.LOVVE
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Methods of system analysis in analytics are considered in (Varenko,
2019). The research determined the possibilities of applying basic methods
of system analysis to work with information in information and analytical
activities (IAD). Depending on a certain method of system analysis, there
are specific features of its application in the information and analytical
process. It was determined that the application of system analysis methods
is an effective tool for optimizing information and analytical activities.

The application of the system approach to agricultural technological
systems is presented in the paper (Tsurkan, 2021). It is noted that modeling
and system analysis are the main methods of research in agricultural techno-
logical systems. The research determined that the technological processes of
post-harvest processing of pumpkin seeds form a hierarchical system
consisting of certain subsystems and elements. The paper considered the
main features of the system components, which included the technological
process and technological operation. At the entrance of the technological
system for drying pumpkin seeds, the operating parameters of the equipment
and indicators of the quality of raw materials are determined. As a result of
the study, a structural diagram of the pumpkin seed production system was
developed, the target function of the system in matrix form and an
algorithm for implementing the target function of the pumpkin seed
production system were selected. The results of the work will be used in the
analysis of the technological system of pumpkin seed production. This
made it possible to determine the efficiency of the technological system for
a certain enterprise, as well as the possibilities of its optimization.

The application of the system-functional approach in the management
of innovative development of construction enterprises was considered in the
paper (Perevozova et al., 2021). Research has determined that due to the
innovative development of construction technologies and construction
enterprises, a decrease in the cost of construction occurs. It was determined
that the use of a system-functional approach in the management of inno-
vative development of construction enterprises is effective and expedient.
This allowed us to come to the conclusion that cost-effective buildings are
those that are produced at a low cost while maintaining high standards of
design and comfort. The use of a system-functional approach is appropriate
for finding effective methods of managing the innovative development of
construction enterprises.

The system-functional approach is one of the effective methods of
managing the innovative development of construction enterprises, which
allows you to achieve optimization with synergy effects and determine the
best economic and energy-efficient solutions.

The application of a system approach to quality control of the
development of an industrial enterprise is considered in the work (Shosta-
kovska, 2017). Research has determined a systematic approach to quality

()
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control of industrial enterprise development. It allows for possible types of
inconsistencies that have a systemic nature of occurrence. This systemic
approach takes into account the decisions to implement the necessary
measures for the development of an industrial enterprise, which are taken
by management subjects in accordance with development programs or
market trends.

In work (Linnik, 2019), a systematic approach to justifying the
technological scheme and structure of a combined machine for processing
corn stubble is applied. The research is aimed at improving quality and
reducing energy consumption in agrotechnical technological operations.
They are based on a rational technological scheme of equipment operation.
It is noted that the detailing of the technological process of the equipment's
operation is related to the clarification of the parameters of the conditions of
the initial state of the soil with plant residues. At the same time, the
technological structure of the machine, interconnections and interactions of
working bodies are taken into account. Technological modes of machine
operation are also determined and the influence of all factors on its
operation is investigated.

A systematic approach to technological forecasting is presented in
(Jones, 1975). Forecasting methods and a systematic approach to their use
in practice are reviewed and classified. The authors state that technological
forecasting has four main elements or dimensions: qualitative, quantitative,
time and probability. In the event that all these elements are identified, the
technological forecast can be sufficiently reliable and used in research and
development.

The work (Kucharavya et al., 2023) presents the RFm method, which
combines a problem approach and a logistic function united by the paradigm
of applied resources. The article states that strategic forecasts are mainly
based on expert opinions. Transforming these thoughts into consistent
knowledge about the future requires managing cognitive biases with proven
models. Observed forecasting methods provide useful tools for leveraging
expert knowledge and data, but the management of cognitive biases remains
underdeveloped. To ameliorate the situation with cognitive biases in techno-
logical forecasting, Research Futures Method (RFm) proposes a mixed
methods approach.

New requirements for technology management that can help organi-
zations prepare for the future and remain competitive are presented in
(Simon, 2013). Technology management as a discipline must evolve and
respond to societal and industrial needs, as well as to relevant technological
challenges. Thus, after reviewing technology forecasting methodologies, an
industry-wide approach to scenario planning was used to identify new
technology management requirements. This structured framework provided
an analytical lens to focus on the technology management requirements
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of the healthcare, energy, and higher education sectors over the next 5 to
10 years. These requirements include the need for new business models
to support technology adoption; integration of new technologies with existing
delivery channels; management of technological options, including
management of R&D projects; technological standards, verification and
compatibility; and decision-making tools to support technology investments.

In (Saraji & Sharifabadi, 2017), the ability of dynamic systems to
forecast various fields of research, such as marketing, supply chain, and
the environment, was considered. It is determined that forecasting is part of
the decision-making system and the results obtained from enterprises and
industries are all the result of decisions made in the past, relying on future
forecasting. When it's hard to predict mentally, we need to use simulation.
The system dynamics modeling tool is based on systems thinking; therefore, it
has the ability to model a complex system using feedback processes.

An important result of the system approach to solving technological
problems is forecasting, which is presented in the paper (Feng et al., 2022).
It has been determined that technological forecasting (TF) is an important
way to address technological innovation in a rapidly changing market
environment and increase the competitiveness of organizations in a dynamic
and complex environment. The article reviews the literature on TF based on
the point of view of complex systems.

In work (Pietrobelli & Puppato, 2015), the development of techno-
logical forecasting (TF) in different countries is considered. It is noted that
TF and industrial strategy need to be mutually coherent, they need to be
taken seriously, coherently developed and implemented in light of their role
in shaping economic growth.

The study (Sonwane et al., 2018) proposed a methodology based on
technological forecasting. This prediction involves the use of logic that
produces a relatively consistent result, a predicted technological innovation,
a specific scientific improvement that promises to perform a certain useful
function at a certain time. The study evaluates technological forecasting and
extrapolation and Delphi methods as they are so widely used in
technological forecasting (TF). The article concludes with foresight how to
choose a TF method for a specific production.

()

BAACTHBOCTEH TOBAPIB

2. Results and discussion.

In textile production, all technological processes are characterized by
interconnection, starting from raw materials and ending with finished
products. Each stage of the technological process affects changes in the
properties of the input product and is characterized by multifactoriality, the
presence of feedback. The properties of the initial product of each stage of
the technological process are influenced by the characteristics of the input

..... eessccsssccssccnsne
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raw materials, the level of personnel qualification, the condition and quality
of the equipment. Thus, all stages of the technological process of creating
certain textile products are interconnected and practically form one process.
As an example, we can cite the technological processes of manufacturing
yarn, fabric, knitwear, etc.

To create a scientific basis for predicting the properties of textile
products, a comprehensive approach should be applied, which consists in a
detailed examination of each stage of the general technological process of
manufacturing products, starting from raw materials to finished products.
This consideration of the issue is related to the concept of a systematic
approach to predicting the quality and properties of textile products. The
technological process of manufacturing textile products is a subordinate
chain of actions, methods and methods that result in the transformation of
derived raw materials, energy and information from the original state into
finished products. Accordingly, all successive elements of the technological
chain are aimed at achieving a certain goal, which consists in obtaining the
final product, which forms a certain system.

A system whose interrelationship and functioning of elements is
regulated by simple methods is simple. In addition, systems where these
relationships are regulated by complex methods are considered complex.

Certain elements of the system, which are characterized by relative
indivisibility, can form groups among themselves. The nature of the
connection between these groups differs from the nature of the connections
between the elements of the system. In this way, the defined groups form
between themselves subsystems within the whole system. Accordingly, the
whole system is divided into subsystems with corresponding initial and
final functions.

In sequentially connected elements and subsystems, each input is an
output from the previous element and subsystem. Having thus determined
the elements and subsystems in the existing technological process, their
relationships are determined, which allow the production of certain
products (semi-finished products) with the appropriate (predicted) level of
quality at optimal (or predicted) resource costs.

System methodology consists of a set of system methods and their
defined sequence of application. It gives a comprehensive idea of the goal
and ways to achieve it.

Systemic thinking in each element and subsystem of the general
system of a textile enterprise is important in the application of the system
approach. Systemic thinking largely depends on the intellectual abilities of
personnel and the ability to apply a system approach.

The nature of ordering and organization of connections between
system elements forms the overall structure of the system. It makes it
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possible to explain why the quality of the system as a whole differs from
the sum of its constituent elements.

Technological systems can have a different hierarchical structure of
the location of their parts. They are arranged in the order from lower to
higher, although grid options are sometimes possible. In such complex
options, all subsystems and their elements are interconnected by complex
feedback loops that influence each other, and therefore it is impossible to
clearly distinguish their hierarchy.

In the technological systems of textile production, the following
connections are distinguished:

e means of transport for supplying raw materials, semi-finished
products and shipment of finished products;

« energy and raw material transmission lines;

« signaling systems to ensure information exchange between system
elements.

According to which product is considered to be final, one can
consider systems of higher and lower order. This feature is characteristic of
complex systems. For example, for textile industries that produce yarn, the
technological system is the entire chain of yarn production. Along with this,
it is divided according to the characteristic of a certain semi-finished
product into workshops that make up subsystems. Each shop has machines
on which a certain part is manufactured, or a partial transformation of a
semi-finished product is carried out, which is the final product for this shop.
Such sections (certain units of equipment) make up the subsystem elements
of a certain workshop.

According to the above, the properties of the fibrous product obtained
on each element of the textile system (machine) and subsystem (shop) form
the properties of the final product of the system - yarn. Therefore, such a
technological system determines the technical, ecological, quality level and
potential of the general production system of textile enterprises. Along with
the above, for the entire textile enterprise, the technological system is a
subsystem (albeit the main one). In the general system of a textile enterprise,
there are also other subsystems (management, economic, information,
transport, etc.), which also determine its competitiveness on the market.

To predict the properties and quality of textile products, it is
advisable to use a systematic approach that allows you to determine the
elements of the system, their grouping into subsystems and the relationships
between them, and guarantee their rationality. The properties of finished
products are directly influenced by the properties of raw materials, the
condition of technological equipment and the level of qualification of
production and management personnel.
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Depending on the goal of functioning of the system, which must be
achieved, two approaches to the formation of the sequence of its elements
and subsystems are distinguished. The first forms the components of the
system from the input to the output, and the second, on the contrary, from
the output to the input.

If 1t 1s necessary to solve problems related to the need to produce
high-quality products and update their assortment, then it is advisable to use
the technological system of the second type. This allows you to determine
those subsystems and elements of the system that can ensure the planned
level of product quality and its assortment. Along with this, if you need to
solve problems related to the determination of material support for the
functioning of the technological system, then it is advisable to use the first
approach — from input to output.

For textile production, where the properties of the final (finished)
product are predicted, it is advisable to use the second approach of forming
technological systems.

In textile production, the systematic approach to forecasting product
properties in general is as follows:

« determination of the purpose of system operation;

« selection of system efficiency indicators;

 determination of factors affecting the system.

Having determined the technological chain of production of products
at the enterprise, it is possible to single out certain aggregates that make up
subsystems and single out elements in them that have the corresponding
indivisibility. Each of the subsystems must have at least two technological
operations as elements.

The goals of system operation are determined from practical and
economic expediency, the condition of the equipment and the development
of technology and equipment.

To select a system efficiency indicator, the problem it solves to achieve
the set goal is determined. These can be the following tasks:

 increasing the quality of products while ensuring the determined
cost price and productivity of the equipment;

« expansion of the product range while reducing its cost price and
maintaining its quality indicators;

 increasing the productivity of the equipment due to the intensi-
fication of processes while maintaining the specified indicators of quality
and cost of production.

The definition of factors affecting the technological system consists
in the characteristics of the properties of raw materials, the condition of
equipment and the level of its maintenance, the qualifications of production
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and management personnel, as well as other factors that take place. in a
specific technological system (Slizkov et al., 2013; Slizkov, 2010).

At textile and light industry enterprises of Ukraine, technological
lines belong to complex systems. Such technological systems as a whole
form the properties of finished products. It is expedient to divide them into
subsystems and distinguish indivisible elements in them. At the beginning
of the operation of the technological system, the entire chain of subsystems
and elements adjusts to changes aimed at achieving integrity. This is
expressed by the development of relationships between subsystems and
elements, previously unrelated. The property of the technological system to
quickly achieve integrity is an important condition for the production of quality
products, the increase in labor productivity and the reduction of waste.

To achieve the set goals, a complete technological system must be
resistant to external factors, which is achieved by the presence of a certain
organization within the system and its management structure. Management
of the technological system consists in the process of bringing it to order in
accordance with the set goals. For the possibility of effective management
of the technological system, reliable information about the operation of all
its subsystems and elements is required.

There are three main blocks in the technological process manage-
ment system:

e object of management;

« operative management of the system (regulator);

e optimization.

()
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Thanks to these coordinated blocks, the production technological
system adjusts to the action of external factors thanks to the restructuring of
its structure. The block of the system management object can include
indicators of the quality of semi-finished products and finished products
that are affected by the processes of the technological system. Each stage of
the technological process affects the change in the properties of these
products.

The unit of operational control of the system (regulator) performs
operational-calendar control of the system and may include the following
functions:

« planning the level of product quality indicators in accordance with
regulatory documents;

 planning the amount of finished products or semi-finished products;

 determination of the need for material resources and their use during
a certain period;

e organization, accounting, control and analysis of the properties of
derived raw materials, semi-finished products and finished products, as well
as their use in specified periods.

..... eessccsssccssccnsne
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The unit of operational management of the system (regulator), thanks
to direct communication channels (scheduled tasks, orders, etc.), determines
the modes of the production process, which are necessary to achieve the
specified quality of finished products and semi-finished products. In the
future, the regulator uses feedback channels (direct measurements, opera-
tional accounting and control documents) to make decisions that ensure the
required quality of semi-finished products and finished products. This is
achieved by maintaining the parameters of the technological system in a
given state. The quality of work of block is determined by the amount of
deviation from the given level of product quality and technical and economic
indicators. The functions of operational management of the system
(regulator) are performed by the management personnel of production sites.

The optimization block determines the best strategy for the production
process. It forms and supports the following relationships:

« with external structures (association, industry, etc.);

« regulator (operational management);

o with a unit for forming product properties (production process).

The functions of this block are performed by the enterprise mana-
gement apparatus.

External factors have a direct, but mostly ambiguous and undefined
influence on the production technological system. In order to ensure
continuity of operation of the technological system, the optimization unit
must produce management solutions that would be aimed at eliminating the
effects of negative external factors on the system and the quality of finished
products.

Optimizing product properties, maintaining stable quality and pro-
duction volumes depends on solving certain problems:

« quality stability of derived raw materials and auxiliary materials;

« observance of technological and production discipline;

e compliance with the quality of semi-finished products at all
technological transitions;

o compliance with the high-quality operation of the equipment,
equipment, auxiliary tools and control and measuring means;

e compliance with the quality of work of production and
management personnel and improvement of their qualifications;

« constant analysis of the causes of defects and quality reduction of
semi-finished products and finished products;

The effectiveness of the system for forecasting the properties of
textile products should be determined by indicators that assess the degree of
adaptation of the system to the fulfillment of the goals set before it and the
tasks listed above.
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To determine the system efficiency indicator, the majority assume
that it should:

e be simple enough;

o objectively characterize the system;

« have a direct connection with the target purpose of the system;

 Dbe sensitive to changes in the main parameters of the system;

« to fully characterize the quality of the system;

« take into account all the main properties and features of the system,
conditions of its operation and interaction with the external environment.

Given that the goal of the system for predicting the properties of
textile products is the transformation of input raw materials into a finished
final product that meets the requirements of regulatory documentation and
(or) the customer, it is possible to formulate requirements for the criterion
of its effectiveness. So, for such a system, it is advisable to choose an
indicator that determines the most economical, intensive and high-quality
way of converting raw materials into a finished product.

Product quality indicators can be taken as an indicator of the
efficiency of the above-mentioned system. This is determined by the fact
that in the cost structure of the final finished textile product, the main part is
the cost of raw materials, and the economic effect is obtained mainly due to
an increase in the output of finished products. It is important to assess the
quality of products, taking into account the dynamics of production,
identifying the dependence of quality on technological parameters and the
peculiarities of the functioning of the technological system. In general, the
scheme of the process of forming product quality can be presented in the
following form (Figure).

Quality of raw materials Equipment lever Qualification of executors
and auxiliary materials and condition and management
Product quality

Scheme of the process of formation of product quality

At the same time, product quality is an object of management and
regulation. It is urgent to create a system for forecasting product quality, its
planning, management and regulation directly in the production process.

As can be seen from the scheme (see Figure), the essential factor
that forms the quality of products is the quality of derived raw materials and
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auxiliary materials, therefore it is important to comply with the require-
ments of regulatory documentation and achieve stabilization of the quality
indicators of these materials. The technical level of the equipment, its
condition and quality of service also significantly affects the quality of
finished products, which largely depends on the culture of production and
control. Also, one of the main factors affecting the quality of finished
products, in addition to the factors listed above, is the qualification of
production and management personnel and their constant improvement.

A feature of each (see Figure) factors form a feature of the
organizational structure of the entire enterprise and, accordingly, the system
of forecasting the properties and quality of products, which for a certain
textile enterprise determines its competitiveness on the market.

The system for predicting the properties of textile products mainly
functions under the influence of random factors, therefore the values of all
these factors and individual indicators of the quality of semi-finished
products and finished products are random. Accordingly, as an indicator of
the effectiveness of the quality forecasting system, it is better to use a
comprehensive assessment of the probable characteristics of these values.
Quantitative evaluation of the system efficiency indicator should take into
account information about the actual flow of the technological process and
changes in product properties.

The quality of finished products depends on a significant number of
factors that have different levels of influence on its properties. In order to
simplify the assessment of the performance indicator of the system of
forecasting product properties, it is necessary to highlight the most important
factors that have a significant impact on product quality. For this, a priori
ranking methods and factorial experiments with variance analysis of their
results are used.

The application of a system analysis of the technological and
organizational structure of the enterprise and the creation of a system for
predicting the properties of textile products avoids the loss of raw materials
and auxiliary materials, optimizes the technological chain, requirements for
equipment and qualifications of performers, which allows management to
find the most rational solutions to production problems and increase the
competitiveness of the enterprise.

Further research on the application of a systematic approach to
forecasting product properties at Ukrainian textile and light industry
enterprises will allow building a mathematical model and a general
algorithm for forecasting product properties and managing their quality. On
the basis of the above, the enterprise is creating a system of information
support for predicting product properties, which will allow to control the
transformation of its properties at each technological stage of its
manufacture.
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Conclusions.

The application of a systematic approach to predicting product
properties is based on a clear definition of elements, subsystems and the
system as a whole, their optimal ordering, which is extremely important for
increasing the competitiveness of Ukrainian textile and light industry

enterprises.

Technological lines for the production of textile products form
complex systems that consist of certain subsystems and elements united by

their purpose and typical features.

The quality of finished products depends on the quality indicators of
raw materials, auxiliary materials, the level and condition of technological
equipment, the qualifications of production workers and management

employees.

To evaluate the effectiveness of the system for predicting the
properties of textile products, it is advisable to offer a comprehensive
indicator of product quality, which also takes into account its economy and

environmental friendliness.

REFERENCES

CITHCOK BHKOPHCTAHHX IKEPEA

Onyshchenko, Ya. D., & Zamulko, A. L. (2020). The
system approach in energy management as an
analytical tool for evaluating energy-intensive processes
at the food industry enterprises of Ukraine. Scientific works
of the NUFT, 26(2), 131-139. http://dspace.nuft.edu.ua/
jspui/handle/123456789/ 32148

Onnmenko, . ., & 3amynko, A.l (2020). Cuc-
TeMHHH MiIXiJ] B SHEPreTHYHOMY MEHEKMEHTI SIK
aHAITHYHUAN 3aci0 JUIs OLHIOBAHHS CHEPrOEMHHUX
MPOIIECIB HA MiNPUEMCTBAX XaPUOBOi MPOMHUCIOBOCTI
Vkpaiuu. Hayxosi npayi HYXT, 26(2), 131-139.
http://dspace.nuft.edu.ua/jspui/
handle/123456789/32148

Pidgorny, M., & Rahimi, Ya. (2021). Systematic
approach to building information technology to improve
the efficiency of the supply chain. Management,
navigation and communication systems, 2(64), 89-91.
PNTU. https://doi.org/ 10.26906/ SUNZ.2021.2.089

igropauii, M., & Paximi, 5. (2021). Cucremunit
MiAX1x 10 moOyA0BH iHGOPMAIiTHOT TEXHOIOTIT M-
BUIICHHS €()EKTUBHOCTI JIAHIFOTa IOCTa4aHb TOBApIB.
Cucmemu ynpaeninms, Hagizayii ma 36 s3ky, 2(64), 89-91.
ITHTY. https://doi.org/10.26906/ SUNZ.2021.2.089

Diubanov, O. O. (2017). Systematic approach to the
regulation of problematic processes of auto-technical
support of the Ground Forces of the Armed Forces of
Ukraine. Collection of scientific works of the center
for military and strategic research of the National
University of Defense of Ukraine, 3(61), 119-125.
https://doi.org/ 10.33099/2304-2745/2017-3-61/119-125

Hiobanos, O. O. (2017). CucremHuii miaximx 10
BPErYJIIOBaHHA HPOOIEMHHMX IIPOLECIB  aBTOTEX-
HivHOro 3abesneueHHsT CyXOMyTHHX BIMCBK 30pOWHIX
Cut YkpaiHu. 36ipHuK HayKosux npayb yeHmpy 60€HHO-
cmpameziunux  docriooceny Hayionanvhoeo  yHigepcu-
memy oboponu Yxpainu, 3(61), 119-125. https://doi.org/
10.33099/2304-2745/ 2017-3-61/119-125

Kyrychenko, O. (2022). Modern aspects and techno-
logies of managing the development of enterprises.
Scientific notes of the "KROK" University, 2(66), 107-115.
https:/doi.org/10.31732/2663-2209-2022-66-107-115

Kupugenko, O. (2022). CyyacHi acleKTH Ta TEXHO-
norii ynpaBiiHHS PO3BUTKOM IiANPUEMCTB. Bueni
sanucku Yuigepcumemy "KPOK", 2(66), 107-115.
https://doi.org/10.31732/2663-2209-2022-66-107-115

Bidiuk, P. 1. (2003). A systematic approach to fore-
casting based on time series models. System research
and  information  technologies, (3), 88-110.
http://dspace.nbuv.gov.ua/bitstream/handle/123456789/
50316/08-Bidyuk.pdf?sequence=1

bimrok, II. I. (2003). CucreMHuii miaxing 1o IpOTHO-
3yBaHHS Ha OCHOBI Mojeneil 4yacoBux psmiB. Cuc-
memHi 0oCniOcenHss ma iHgopmayitini mexronoeii, (3),
88-110. http://dspace.nbuv.gov.ua/bitstream/handle/
123456789/50316/08-Bidyuk.pdf?sequence=1



ISSN 1998-2666;, eISSN 2616-6755.

Tosapu i punku. 2023. Ne3

:
........................................................................................................................................ feeeee

Shubenkova, I. A., Petrova, S.K., & Bidiuk, P. 1.
(2017). A systematic approach to modeling and fore-
casting based on regression models and the Kalman
filter. System studies and information technologies, (2),
52-61. https://doi.org/10.20535/SRIT.2308-8893.2017.2.05

[ly6enxona, I. A., IlerpoBa C. K., & bimok, II. I.
(2017). CucreMHUMI TXiX O MOJIEIIOBAHHS T IIPOTHO-
3yBaHHsS Ha OCHOBI perpeciiiHux mojeneit i diapTpa
Kanmana. Cucmemni docnioscenns ma ingpopmayiiini
mexnonozii, (2), 52-61. https://doi.org/10.20535/
SRIT.2308-8893.2017.2.05

Varenko, V. (2019). Methods of system analysis in
analytics. Bulletin of the Book Chamber, (10), 43-47.
https://doi.org/10.36273/2076-9555.2019.10(279).43-47

Bapenko, B. (2019). Metonu cucTeMHOTO aHallizy B
a"amitani. Bicnux Knusckosoi naramu, (10), 43-47.
https://doi.org/10.36273/2076-9555.2019.10(279).43-47

Tsurkan, O. V. (2021). A systematic approach to studying
the technology of post-harvest processing of pumpkin
seeds. Technology, energy, transport of agricultural
industry, 4(115), 141-147. http://repository.vsau.org/
card.php?lang=en&id=31090

Iypkan, O. B. (2021). CucteMHumit miaxix 10 BUBYCHHS
TEXHOJIOTII MiCI30MPaTbHOT 00POOKH HACIHHS rapOys3a.
Texnixa, enepeemuxa, mpancnopm ALK, 4(115), 141-147.
http://repository.vsau.org/card.php?lang=en&id=31090

Perevozova, 1. V., Mainka, M. K., & Orlova, O. L.
(2021). Application of the system-functional approach
in the management of innovative development of
construction enterprises. Economics and enterprise
management, 32(71), 3, 49-54. https://doi.org/10.32838/
2523-4803/71-3-8

IIepeBo3oga, 1. B., Maiinka M. K., & Opnosa O. L.
(2021). 3acrocyBaHHsI CHCTEMHO-(DYHKIIOHAIBHOTO T~
XOIy B YIpaBJiHHI IHHOBAIUHUM pO3BUTKOM Oyi-
BEJIBHMX HIIIPHEMCTB. Exonomika ma ynpaeninms
nionpuemcmeamu, 32(71), 3, 49-54. https:/doi.org/10.32838/
2523-4803/71-3-8

Shostakovska, A. V. (2017). A systematic approach
to quality control of industrial enterprise develop-
ment. Economy and business management, (24), 173-
177. http://bses.in.ua/journals/2017/ 24 2017/37.pdf

locrakoBcrka, A. B. (2017). Cucremunii miaxin 1o
KOHTPOJIO SIKOCTI PO3BUTKY IPOMHCIOBOTO IIifI-
pueMcTBa. Exonomika ma ynpaeninus nionpuemcm-
samu, (24), 173-177. http://bses.in.ua/journals/2017/
24 2017/37.pdf

Linnik, M. K., Volskyi, V. A., & Kotsiubanskyi, R. V.
(2019). A systematic approach to justifying the
technological scheme and structure of a combined
machine for processing comn stubble. Herald of
Agrarian Science of the Black Sea Region, (4), 99-105.
https://doi.org/10.31521/2313-092X/ 2019-4(104)

Jlinnixk, M. K., Bonscekuii, B. A., & KoirobaHncs-
ku#, P. B. (2019). CucremHuii miaxia 10 oOIpyHTY-
BaHHS TEXHOJIOTIYHOI CXeMH Ta CTPYKTYpHU KOMOIHO-
BaHOI MAaIlIMHU JJIs1 OOPOOITKY KyKypYyI3sSHOI CTEpHI.
Bicnux aspapnoi’ nayxu Ipuuopromop s, (4), 99-105.
https://doi.org/10.31521/2313-092X/2019-4(104)

Jones, H. (1975). A systematic approach to techno-
logical forecasting. R & D Management, 6(1), 23-30.
https://doi.org/10.1111/j.1467-9310.1975.tb01079.x

Jones, H. (1975). A systematic approach to techno-
logical forecasting. R & D Management, 6(1), 23-30.
https://doi.org/10.1111/j.1467-9310.1975.tb01079.x

Kucharavya, D., Damand, D., & Barth, M. (2023).
Technological forecasting using mixed methods approach.
International Journal of Production Research, 61(16),
5411-5435. https://doi.org/10.1080/ 00207543.2022.2102447

Kucharavya, D., Damand, D., & Barth, M. (2023).
Technological forecasting using mixed methods approach.
International Journal of Production Research, 61(16),
5411-5435. https://doi.org/10.1080/00207543.2022.2102447

Simon, P. (2013). Emerging Requirements for Techno-
logy Management: A Sector-based Scenario Planning
Approach. Journal of Technology Management & Inno-
vation, 8(3), 34-44. http://dx.doi.org/ 10.4067/S0718-
27242013000400004

Simon, P. (2013). Emerging Requirements for Techno-
logy Management: A Sector-based Scenario Planning
Approach. Journal of Technology Management & Inno-
vation, 8(3), 34-44. http://dx.doi.org/10.4067/S0718-
27242013000400004

Saraji, M. K., & Sharifabadi, A. M. (2017). Applica-
tion of System Dynamics in Forecasting: A Syste-
matic Review. International Journal of Management,
Accounting and Economics, 4(12), 1192-1205.
https://www.ijmae.com/article 115223 7c5b08ee97
742e06b535d4edbe9ec048.pdf

Saraji, M. K., & Sharifabadi, A. M. (2017). Applica-
tion of System Dynamics in Forecasting: A Syste-
matic Review. International Journal of Management,
Accounting and Economics, 4(12), 1192-1205.
https://www.ijmae.com/article 115223 7c5b08ee97
742e06b535d4edbe9ec048.pdf

KHHAVVHOMOOY X

g9I1dvd0.L HALOO0dH.LOVVE



YOOCKOHAAEHHA

()

BAACTHBOCTEH TOBAPIB

0 00000000000000000000000000000000000000000000000000000000000000000000000scscscscsscscscscscscscsesscobocccscscsccccscscscscsccscccscscscsccncne

Feng, L., Wang, Q., Wang, J., & Lin, K.-Y. A. (2022).
Review of Technological Forecasting from the Pers-
pective of Complex Systems. Entropy, 24(6), 787.
https://doi.org/10.3390/e24060787

Feng, L., Wang, Q., Wang, J., & Lin, K.-Y. A. (2022).
Review of Technological Forecasting from the Pers-
pective of Complex Systems. Entropy, 24(6), 787.
https://doi.org/10.3390/e24060787

Pietrobelli, C., & Puppato, F. (2015). Technological
Forecasting & Social Change. Technology foresight
and industrial strategy. Technol. Forecast. Soc. Change,
117-125. http://dx.doi.org/10.1016/ j.techfore.2015.10.021

Pietrobelli, C., & Puppato, F. (2015). Technological
Forecasting & Social Change. Technology foresight
and industrial strategy. Technol. Forecast. Soc. Change,
117-125. http://dx.doi.org/10.1016/j.techfore.2015.10.021

Sonwane, S., Bobde, S, Kale, B., & Mahatme, C.
(2018). Technology Forecasting: A Tool for Prioritizing
R & D. International Journal of Advanced Research
in Basic Engineering Sciences and Technology
(IJARBEST), 4(5), 48-57. https://www.ijarbest.com/
journal/v4i5/1647

Sonwane, S., Bobde, S, Kale, B., & Mahatme, C.
(2018). Technology Forecasting: A Tool for Prioritizing
R & D. International Journal of Advanced Research
in Basic Engineering Sciences and Technology
(IJARBEST), 4(5), 48-57. https://www.ijarbest.com/
journal/v4i5/1647

Slizkov, A. M., Shcherban, V. V., Krasnytskyi, S. M., &
Demkivska, T.I. (2013). Prediction of physical and
mechanical properties of textile materials for house-
hold use. KNUTD. https://er.knutd.edu.ua/bitstream/
123456789/12309/2/Prohnozuvannia_Mono.pdf

Cnizkos, A. M., lllep6ans, B. B., Kpacaurcekuii, C. M.,
& Hemxkiseska T. 1. (2013). IIpocnosyeanus ¢izuxo-
MeXauiuHux Gnacmueocmetl MEKCIMUIbHUX Mamepianie
nodymosoeo. KHYT]L. https://er.knutd.edu.ua/bitstream/
123456789/12309/2/Prohnozuvannia_Mono.pdf

Slizkov, A. M. (2010). Scientific basis of forecasting
the properties of textile materials. Bulettin of KNUTD,
1(5), 111-120. https://er.knutd.edu.ua/bitstream/
123456789/5661/1/Bul2010_NST1_P111-120.pdf

CrizkoB, A.M. (2010). HaykoBi OCHOBH IIPOTHO3Y-
BaHHS BJIACTUBOCTCH TEKCTHJIBHHX MatepiasiB. BicHux
KHYT]T, 1(5), 111-120. https://er.knutd.edu.ua/bitstream/
123456789/5661/1/Bul2010_N5T1 _P111-120.pdf

Conflict of interest. The authors certify that they have no financial or non-financial interest in
the subject matter or materials discussed in this manuscript; the authors have no association
with state bodies, any organizations or commercial entities having a financial interest in or
financial conflict with the subject matter or research presented in the manuscript. The authors
are working for the institution that publishes this journal, which may cause potential conflict or
suspicion of bias and therefore the final decision to publish this article (including the reviewers
and editors) is made by the members of the Editorial Board who are not the employees of this
institution.

The authors of the manuscript did not receive direct funding in the preparation of the manuscript.
Contribution of the authors: Slizkov A. — 60 %, Mykhailova H. — 40 %.

Slizkov A., Mykhailova H. A systematic approach to the prediction of properties textile products.
International scientific-practical journal "Commodities and markets”. 2023. Ne3(47). P.94-110.
https://doi.org/10.31617/2.2023(47)07

Received at the editorial office 17.08.2023.
Accepted for printing 05.09.2023.
Publication online 22.09.2023.



