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AUDIT AND METROLOGICAL TOOLS FOR ASSESSING THE QUALITY OF FOOD
PRODUCTS IN PRODUCTION

The paper analyzes the metrological means of assessing the quality of food products of food production. Product quality is
formed at the stage of product development and is accompanied by regulatory and technical documentation. In order to manufacture
high-quality food products and supply them to the consumer, it is necessary to ensure the optimal level of technical, aesthetic and
operational properties with minimal expenditure of funds for the creation, consumption and use of products. Therefore, the optimal
level of product quality should be understood as such a combination of all properties, which would ensure the satisfaction of sufficient
needs with minimal labor costs. To achieve optimal product quality, it is necessary to ensure the most favorable ratio of factors and
conditions that determine product quality. These factors can be divided into subjective and objective. Subjective factors include a
group of factors caused by human production activity. They depend on the qualifications and ability of people to perform production
functions, which determine the quality of products through the quality of work. These include: professional skill, general education
level, psychological makeup of a person, personal interest in the results of work. The objective factors should include: technical level
of production, mechanization and automation of production, organization of production preparation for the release of new products,
technology and means of measuring objective control, metrological support of the enterprise, technical level of the operational base,
standardization, etc. From the conducted research, it can be concluded that one of the most important factors in the growth of
production efficiency is the improvement of the quality of products or services. Increasing the quality of manufactured products is
currently considered as a decisive condition for its competitiveness on the domestic and foreign markets. The competitiveness of
products determines the country's prestige and is a decisive factor in increasing its national wealth. Product quality is one of the most
important criteria for the company's operation in a relatively saturated market and prevailing price competition. Increasing the
technical level and quality of products determines the pace of scientific and technical progress and increasing the efficiency of
production as a whole. The expediency of using metrological tools is substantiated and ways to improve the quality of finished
products in production are proposed.

Keywords: control; quality control; quality of finished products; standards; production; consumers; low-quality products;
protection of consumer rights.

AHTOHEHKO Aptem

HarionansHuil yHiBEpcHTET GiopecypciB i IPUPOJOKOPHCTYBAHHS YKpaiHn
PATYIIEHKO Anronina

BinkpuTnii Mi>KHapOJIHUI YHIBEPCUTET PO3BUTKY JOIUHH "YKpaiHa"

KPMBOPYYKO Mupocnas

Jlep>xaBHUI TOPrOBETbHO-CKOHOMIYHHHN YHIBEPCUTET

HEUIEHKO Cepriii
HauionansHuii yHiBepcHTET O6iopecypciB 1 PUPOJOKOPUCTYBAaHHS YKpaiHu

JIFOBEHOK Ounena

Binkpurhit Mi>kHapOIHIH yHIBEpCUTET PO3BHUTKY JIFouHN "YKpaiHa'"

AYJUT I METPOJIOTTYHI 3ACOBM OIIIHEHHA AKOCTI XAPYOBOI MPOYKIIII
HA BUPOBHHUIITBI

Y poboTi 34IWICHEHO KOMIIIEKCHM aHa/I3 CyHYaCHUX METPOJIONYHUX 3aCO0IB, 1O 3aCTOCOBYIOTHCS /1S OLIIHIOBAHHS SIKOCTI
XapHOBOI' MPoAyKUIi Ha MIANPUEMCTBAX Xap4OBOI MPOMUCIOBOCTI. [TIAKPECIEHO, WO GOPMYyBaHHS SKOCTI MPOAYKLII PO3MOYNHAETHCS
we Ha erarni ii po3pobrieHHs Ta MPOEKTYBAHHS | CyrpOBOMKYETLCS BIAMOBIAHO HOPMATUBHO-TEXHIYHOK [OKYMEHTALIEND, SKa
BU3HA4YaE BUMOMM [0 CUPOBUHY, TEXHOJIOMYHUX IPOLIECIB, yMOB BUPOOHMLTBA Ta KOHTPO/IO. [JI1S BUIrOTOB/IEHHS
KOHKYDEHTOCITPOMOXHMX | OE3MeYHNX IPOAYKTIB Xap4yBaHHS HEOOXIAHO 3a6e3reYnTy ONnTUMAaTbHMA Ba/laHC TEXHIYHMX,
TEXHOJIOMTYHNX, ECTETUYHUX Ta EKCII/TYATALIVIHNX ITOKA3HUKIB, 1O B CYKYITHOCTI BU3HAYAOThb CIIOXUBYY LIIHHICTb IPogyKuii, OcobmBa
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yBara rnpuginsgeTbCcs posii METPOJIONTYHOIO 330E31E4YEHHS] Y CUCTEMI KOHTPOJIIO SIKOCTI, )K€ TOYHICTb BUMIPIOBAHbL, [OCTOBIPHICTH
PE3Y/IbTATIB aHA/N3IB Ta CTABI/ILHICTE KOHTPOJIbHUX MPOLERYD € 6a30B1UMN EPELYMOBAMU IMITBEDIKEHHS BiAMOBIAHOCTI NPOAyKLUiT
BCTaHOB/IEHNM CTaHAaPTaM.

Y poboTi HarosoLWyeTbCS, WO MABALYEHHS SIKOCTI XapYOBOI poayKUli € OQHNM 3 K/IIOHYOBUX YUHHUKIB 330€3MeYeHHs ii
KOHKYPEHTOCTIPOMOXKHOCTI SK Ha BHYTDILLIHBOMY, TaK | Ha MDKHAaPOAHOMY PUHKAaX. BUCOKa SKICTb TOBApIB (POPMYE MOUTUBHMM IMIIK
BUPOBHUKE, CIIPUSIE 3MILJHEHHIO MPECTWKY KPAEiHW Ta BIVIMBAE HA 3POCTaHHS i HaLIOHa/IbHOro 6ararcrsa. Y CydYacHux yMOBax
Hacu4eHoro puHKy, A€ LIHOBa KOHKYPEHLIISl BXXE He € BUPILLIA/IbHOK, CaME SKICTb CTAE BU3HAYA/IbHUM KDUTEDIEM YCTIiXY MiAMPUEMCTBA.
[TigBUILYEHHS TEXHIYHOrO PiBHS BUPOOHUTBA Ta YAOCKOHA/IEHHS CUCTEM KOHTPOJIO SKOCTI MIPUCKOPIOE TEMITN HaYKOBO-TEXHIYHOMO
1IPOrpecy, Crpuse MOAEPHI3ALII BUDOBHULITBA Ta IMIABULLYE HOro epeKTUBHICTb.

Ob6rpyHTOBaHO [OUITILHICTD LUMPOKOrO BIIPOBAKEHHS CyYacHuX METPOSIONYHUX 3ac06iB — CUCTEM aBTOMAaTU30BaHOIo
KOHTPOJIIO, BUCOKOTOYHUX BUMIPDIOBA/IbHUX PUIBAIB, /1a00PaTopHOro Ob/IaAHAHHS Ta METO4IB  aHa/llTUYHOro  KOHTPOJIO.
3arporoHoBaHo Harpsmu MiABULLEHHST SKOCTI FOTOBOI MPOAYKUI], CEPEA SIKUX YAOCKOHAIEHHS METPOJIONYHOIro 3a6E3Me4eHHS,
ONTUMI3ELIS TEXHO/IOMYHNUX [IPOLIECIB, BIrIPOBA)KEHHS CTAHAGPTU30BAHNX METOAMK KOHTPO/MO Ta [ABULYEHHS KBasigikauii
1EPCOHE/TY.

KIt040Bi C/10Ba: KOHTPO/Ib, KOHTPOJIb SKOCTI; SIKICTb MOTOBOI NMPOAYKUII; CTaHAapTH, BUPOOHULTBO, CIIOXMBAY, HESKICHA
TPOAYKUISA; 3aXUCT IPaB CrioKNBaYIB.

STATEMENT OF THE PROBLEM IN A GENERAL FORM
AND ITS CONNECTION WITH IMPORTANT SCIENTIFIC OR PRACTICAL TASKS

Quality products have high consumer properties, are in high demand and fully meet the requirements of
current quality standards. Requirements for finished products may differ between undemanding consumers and those
who are used to being meticulous about its quality. In addition to the requirement to create a safe product, consumers
can also dictate ways to confirm the quality of finished products. One of the important elements of ensuring product
quality control at the enterprise are production processes characterized by certain parameters. Therefore, in order to
maintain the technological process in the specified operating mode and ensure the appropriate characteristics of the
finished products, these parameters should change only within the specified limits. Accordingly, the main parameters
of'the technological process and quality indicators of semi-finished products and finished products should be measured
and controlled at all stages of production. Therefore, ensuring the quality of products is impossible without
metrological support of production, which will allow to determine with the necessary accuracy all properties and states
at each stage of the production process.

ANALYSIS OF THE LATEST RESEARCH

Metrological support of production is a set of organizational and technical measures that ensures the
determination with the required accuracy of the characteristics of products, assemblies, parts, materials and raw
materials, parameters of technological processes and equipment and makes it possible to achieve a significant increase
in product quality and a reduction in non-production costs for its development and production [4]. The rules relating
to the quality of finished products are reflected in the quality management standards of DSTU ISO, namely 9000,
9001, etc. To date, there is also a significant share of standards for the retail trade of food products, which require the
preservation of the declared quality of the product at the stage between its manufacture and delivery to the final
consumer. In particular, the DSTU ISO 9000:2015 standard describes the fundamental concepts and principles of
quality management, which are universal in application: by organizations that seek to achieve sustainable success
through the introduction of a quality management system; customers who seek to gain confidence in the ability to
produce and provide stable products and services that meet their requirements; organizations seeking to gain
confidence that product and service requirements will be met in their supply chain; organizations and interested 33
parties who seek to improve the exchange of information through a common understanding of the terminology used
in the field of quality management; organizations that carry out conformity assessment in accordance with the
requirements of ISO 9001; providers of training, evaluation or consulting services in the field of quality management;
developers of relevant standards. This standard establishes terms and definitions of concepts that apply to all quality
management standards developed in ISO/TC 176 and to the quality management system [1].

Accordingly, DSTU ISO 9001:2015 is a standard that establishes requirements for a quality management
system if the organization: a) must demonstrate its ability to consistently provide products and services that meet
customer requirements and applicable statutory and regulatory requirements; b) aimed at increasing customer
satisfaction thanks to the effective application of the system, in particular the processes of improving the system and
ensuring compliance with the customer's requirements and applicable legislative and regulatory requirements. All the
requirements of this standard are general and are intended to be applied by any organization, regardless of its type or
size, as well as the products it supplies and the services it provides. What is quality? There are many definitions of
quality, which can be as varied as: degree of perfection, conformity to requirements, freedom from defects, or
consumer satisfaction and safety. It is known that operational quality management at the enterprise, which works
according to the DSTU ISO 9000 models, is carried out using statistical methods presented in the relevant international
and domestic standards.

The initial information for the operation of the procedures given in these standards are the results of
measuring the production parameters that determine the quality of the final products. Measurements are performed at
various stages of the production cycle and consolidated in the relevant databases of the enterprise management system
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[2]. Statistical methods of information processing have been developed for a long time and are widely presented in
special literature on mathematical statistics. These methods are reflected in relevant standards, both in our country
and abroad. They have acquired special importance in the defense industry, where they have always paid close
attention to the problem of quality. Ukraine has also developed a legislative framework aimed at protecting the
domestic consumer from substandard and health-threatening products. These laws are: "On protection of consumer
rights", "On product quality and safety", "On standardization”, "On metrology and metrological activities", "On
enterprises and their activities". Every year, the legislative framework of Ukraine is changed and supplemented. In
2018, the President of Ukraine adopted the Law No. 2042-VIII of 18.05.17 "On State Control of Compliance with the
Legislation on Food Products, Fodder, Animal By-products, Animal Health and Welfare", to avoid and prevent the
importation and manufacture low-quality products [3].

FORMULATION OF THE GOALS OF THE ARTICLE
The purpose of the work is the definition and analysis of metrological means and methods of assessing the
quality of finished products of food production

PRESENTING MAIN MATERIAL

Product quality is formed at the stage of product development and is accompanied by regulatory and technical
documentation. For the production of quality food products and their supply to the consumer, it is necessary to ensure
the optimal level of technical, aesthetic and operational properties with minimal expenditure of funds for the creation,
consumption and use of products. Therefore, the optimal level of product quality should be understood as such a
combination of all properties, which would ensure the satisfaction of sufficient needs with minimal labor costs [6].

To achieve optimal product quality, it is necessary to ensure the most favorable ratio of factors and conditions
that determine product quality. These factors can be divided into subjective and objective. Subjective factors include
a group of factors caused by human production activity. They depend on the qualifications and ability of people to
perform production functions, which determine the quality of products through the quality of work. These include:
professional skill, general education level, psychological makeup of a person, personal interest in the results of work.
Therefore, an important factor in improving the quality of products is, in particular, the training of personnel and their
training at all levels. The objective factors should include: technical level of production, mechanization and
automation of production, organization of production preparation for the release of new products, technology and
means of measuring objective control, metrological support of the enterprise, technical level of the operational base,
standardization, etc. The conditions affecting the quality of products also mean the circumstances in which the
specified factors operate. They can also include the organization of labor and technological processes, etc.

High production discipline, moral and material interest, a favorable production environment significantly
affect the most complete manifestation of these factors and are the determining conditions for ensuring the optimal
level of quality. Therefore, to manage all activities and ensure the unity of measurements in Ukraine, a metrological
service was created, consisting of the State Service, headed by the State Committee for Standardization (State Standard
of Ukraine), the Department for the Protection of Consumer Rights, territorial centers of standardization, metrology
and certification. Thus, the quality assessment will be based on predetermined requirements or standards previously
established by the enterprise. In the context of pre-shipment quality control, any product or unit of product that does
not meet the minimum standards must be recycled, disposed of or treated by the relevant company instead of being
shipped to the end user.

For many businesses, quality control is often missed, resulting in returns, damaged products, losses and
customer dissatisfaction. In the long run, all these problems are negative for the business as a whole. Another sad
reality is that businesses intentionally do not perform quality control or, even when they do, they do it haphazardly in
favor of fast shipping. Implementation of quality control at various stages most often consists of the following checks:

- inspection upon receipt of raw materials and parts that will be used in production, or finished products that
will be presented to the final consumer;

- inspection before production. Typically, a trial sample of the final product is produced, and if it passes
inspection, the production cycle continues;

- verification in progress. Such checks will be carried out at intervals during the production process;

- inspection after production. For many, this is considered the stage of final inspection and testing. A sample
or 100% finished product will be inspected and tested,;

- inspection before delivery. Orders placed by the customer will be inspected and will not be shipped until
the final inspector approves them.

Quality control aims to increase the efficiency of the entire production logistics system by performing
procedures to detect the presence or absence of defects in products. Products with defects or other indicators of failure
are returned to correct defects or improve manufacturing processes to ensure that consumers are protected from the
disappointment that results from defective products [7].

A final pre-shipment quality control check is performed primarily to ensure delivery accuracy. This is
especially true if the production has its own quality control system that operates at almost every stage of the production
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and distribution process. However, if this is not the case, there is nothing wrong with inspecting the product before
shipping. This reduces the costs associated with shipment errors, as well as the costs that will be incurred by both the
consumer and the business in handling any returns due to defective or inaccurately delivered products. It will also
ensure the protection of the brand, the name of the company and its reputation. Many businesses have suffered due to
defective or poor quality products, inaccurate orders and even delayed deliveries. Dealing with consumer complaints
takes a lot of company resources. It's also not easy for employees.

Loss control is not something businesses want to deal with all the time, even if they have a pretty strong
customer service system. The fewer complaints received from consumers due to poor quality and inappropriate
products, the better it will be for the morale of the company's employees. For quality control, questionnaires and
quality control letters are most often used.

One of the advantages of questionnaires is its simplicity, ease of use and understanding by both users and
analysts. They are flexible and can be used in a wide range of settings. Checklist worksheets. Just like questionnaires,
they contain items that need to be checked only depending on the results of the check. Most often, they consist of
questions, the answers to which are: "YES", "NO" and "PART".

A quality control sheet is a tool that is particularly useful when testing products that have many technical
specifications, such as food, spare parts, and even fabrics. Quality control letters are perfectly concise and focus only
on specific issues. Performing quality checks at all stages, not just before shipment, will help manufacturers monitor
their products and processes and make important decisions that will improve their production system. In a sense, this
is one way of collecting data to improve efficiency. The ability to identify problems and shortcomings in a timely
manner will allow you to quickly correct these errors and eliminate them in future activities. Quality control adds
value to production products. Often, businesses that maintain high quality control standards end up using this as an
excuse to raise their product prices. After all, the implementation of quality control before the delivery of the product
and at any other stage of the business process, even before delivery and distribution, will contribute to the reduction
of costs and risks of losses, shortening the execution time and facilitating the timely delivery of products to the
recipients.

At the enterprise level, product quality control can be organized by dividing functions and tasks between
divisions and employees or by creating a special quality management department. The organizational structure may
include units that coordinate quality management work. The distribution of quality management functions between
divisions depends on the scope and nature of the enterprise's activities. In any case, the head of the enterprise, who is
responsible for all its activities and economic results, which cannot be high with poor product quality, must perform
general management of the quality management system. The metrological service is an extremely important link of
quality assurance in production. Quality management is impossible without metrological support for measurements,
which is characterized by unique opportunities for obtaining quantitative information about material or energy
resources, the quality of materials and raw materials, about the state of the environment, safety and health protection
of people and, accordingly, about the quality of technological processes and products [5 ].

One of the most important stages of product quality assurance is quality management of technological
production processes. Ensuring product quality during the technological process is based on the monitoring procedure.
The formation of product quality occurs during a certain period and depends on the conditions created by the
technological operations of the entire production cycle. The control of parameters affecting the quality of final
products is especially important. Control of technological processes and product quality is an integral part of quality
management processes in production. This allows you to determine the suitability and level of quality of products, the
possibility of their further use. Depending on the degree of influence on the technological process or production
control, it is divided into active and passive [8-10]. With active control, there is an opportunity to improve
organizational forms or technical means of obtaining quality products. In addition to the main factors and conditions
of production that affect the quality of products, there are also many random, local and subjective factors. In order to
maintain the appropriate level of quality and influence the main factors, a management system is needed, that is, a set
of measures of continuous influence on the process of product creation.

CONCLUSIONS FROM THIS RESEARCH
AND PROSPECTS FOR FURTHER RESEARCH IN THIS DIRECTION

From the conducted research, it can be concluded that one of the most important factors in the growth of
production efficiency is the improvement of the quality of products or services. Increasing the quality of manufactured
products is currently considered as a decisive condition for its competitiveness on the domestic and foreign markets.
The competitiveness of products determines the country's prestige and is a decisive factor in increasing its national
wealth. Product quality is one of the most important criteria for the company's operation in a relatively saturated
market and prevailing price competition. Increasing the technical level and quality of products determines the pace of
scientific and technical progress and increasing the efficiency of production as a whole.
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