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HIGH PROTEIN BARS WITH INCREASED ANTIOXIDANT ACTIVITY AS AN ALTERNATIVE
PORTABLE NUTRITION IN THE GENERAL HEALTH SYSTEM

Proteins are considered the most important macronutrients for the human body. They perform many useful functions: participate in
the formation of the immune system at the cellular level, help in the synthesis of enzymes, hormones, blood plasma proteins; synthesize
antibodies that counteract pathogens; provide the body with energy, turning into amino acids when broken down. Despite the fact that
proteins are contained in a variety of food products and raw materials and are divided into animal and vegetable proteins, the human
body constantly experiences a lack of protein, because 100—150 g of its daily consumption is necessary for a complete replenishment.
Most of the proteins take part in detoxification processes from xenobiotics, and some have a low level of assimilation, which creates a
constant shortage of these useful nutritional components. The market of protein bars occupies a powerful niche in many food segments:
health, fitness, dietary, vegetarian, sports, preventive, children’s, etc. Bars are considered healthy snacks and belong to alternative
portable nutrition for the purpose of maintaining carbohydrate, protein, vitamin, antioxidant, energy balance, quickly suppressing
hunger and improving mood. Some assortment items are even recommended for weight loss. Protein consumption is well known to
reduce levels of the hunger hormone ghrelin and help reduce food intake naturally. It should be noted that not all protein bars are made
from useful, so-called “correct” ingredients. The content of at least 8 g of protein and 3 g of fiber per serving is considered an important
sign of usefulness — the minimum satisfaction of nutritional needs. Today, several concepts of protein bars can be distinguished,
among which protein bars for weight loss, for training (at various stages), energy bars, mini-snacks, portable meal options, ideal
(high protein) are especially prevalent. Considering the uniqueness of protein bars, the undeniable relevance of their production, it is
necessary to emphasize that there is a problem of disorganization of information regarding their classification, recommendations for
the selection of ingredients, consumption, quality criteria and safety of production.
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Statement of the problem and its relevance. Food
as medicine remains in trend, so protein, fiber, vitamins
and antioxidants continue to hold leadership in the
composition of combined fast food products. Useful
and practical offers of snack products are increasingly
becoming requests in online stores, as the growing
awareness of consumers about their health creates the
best conditions for the growth of this market segment.
Bars are quite popular and useful offer of portable food,
as they have convenient shapes, can satisfy any taste and
become a product of many diets. Growing awareness
of the bars’ health benefits and nutrient content to help
repair tissue, reduce cravings for fast food, regulate blood
pressure and help with weight loss are some of the main
factors driving global demand and ultimately the market.
Growing awareness of the benefits of protein bars is also
driving overall sales. Bars fortified with useful substances
contain a powerful protective weapon for the organism —
casily digestible protein of both plant and animal origin,
which provides the body with an additional amount of
energy and means of cell and tissue regeneration.

Protein bars have technological appeal for simulating
nutrient content, such as those that regenerate damaged tissue
as a result of protein and essential amino acid deficiencies.

The demand for healthy food forms advanced technologies
for the development of ready-to-eat food products in small
portions in one-time, convenient packaging.

So, according to Viby, specialist developers Arla Foods
Ingredients pioneered the idea of energy bars, allowing
businesses to increase protein content by including protein
concentrates and synthetic amino acids in food bases,
fillings and glazes without compromising taste or texture.
Arla Lacprodan milk chocolate mass is made with whey
protein and milk protein ingredients to maintain its taste
and softness throughout its shelf life, and contains 30 %
protein per product. This is a sufficiently high protein
content, that is, such a product offer became the first bar
with a high protein content.

Seeing the growing popularity of protein bars, the focus
on reducing calories due to the content of carbohydrates,
i.e. the need to reduce the amount of sugar, is becoming
more and more important for companies that manufacture
snack products of this type. It is the development of such
technologies — high-protein bars with the label “sugar
free” or “sugar 0 %” that will become a new growth vector
of the market of bars in the coming years. In addition,
consumption of diet bars by athletes and active users in the
fitness industry is also predicted to increase.
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An analysis of reliable sources revealed the reasons
why the number of sales of protein bars is increasing,
namely: for the purpose of increasing energy, for muscle
growth and weight control. In addition, there is an increase
in advertising and other means of marketing initiatives in
fitness clubs and centers, points of sale of sports nutrition,
including Internet stores of energy bars, as an alternative
diet with an emphasis on healthy nutrition. It is expected
that fitness clubs will become points of growth in demand
for protein bars in the next 10 years.

The uncertain situation around the world has forced and
continues to activate consumers to increase food consumption,
which can lead to gaining excess weight. However, the
growing awareness of the public about the elements, methods,
techniques of healthy eating and healthy food controlled by
calories and the quality of these calories increases the interest
in products in small portions, but nutritious and tasty, which
contribute to general improvement and well-being. An
exemplary example is energy bars, for example, with crunchy
textures, a reduced amount of sugar and carbohydrates. Also,
as people started working from home or staying at home more
often, the need for protein bars increased. Because there is
no opportunity or time to prepare homemade meals, or to use
the services of catering establishments or to receive organized
meals at the workplace.

Analysis of recent research and publications. The
protein bar market is predominantly segmented based on
sources, type, and region, by type of raw material: plant-based
or animal-based. The latter involves only a combination of
proteins of plant and animal origin (exclusively dairy and/or
whey, or in small quantities — egg white); by type of nutrition:
for sports nutrition (functional), snack. Plant-based protein
bars are expected to continue to dominate the industry.

Bovine whey proteins have been shown to provide
health benefits to consumers by combating oxidative stress,
improving the process of glutathione synthesis in the liver
to enhance the body’s antioxidant defenses [4], creatine
supplementation increases muscle performance and reduces
fatigue, providing higher intensity and duration of training,
and has a positive effect on body texture (increase muscle
mass, burn fat). The use of by-products of grain processing,
for example, oat bran with a fiber content (18.1-25.2 %),
allows you to increase the content of not only dietary fiber,
but also phenolic acids, flavonoids, oligosaccharides,
proteins, folates, sterols, vitamins and minerals [5]. Inulin
is an important ingredient with potential beneficial effects
on human health, mainly due to its ability to counteract
constipation and promote the growth of microflora in the
digestive tract [6].

Market research data shows that by 2028, the protein
bar market will grow to more than $6 billion, including
unsweetened protein bars. Thus, TM “EPIC Bars” has
replenished the range of high-protein bars with offers based
on meat and meat flavors. The Venison Sea Salt+Pepper
bar is made from grass-fed venison [7].

Founded in 2012, Keto Bars was one of the first companies
to create protein bars specifically for the keto diet with
sweeteners [8]. BHU keto bars contain fiber from organic
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tapioca flour [9]. “White Chocolate Macadamia Cookie
Dough” contains baobab powder, “Dang Bars” contains
chicory root fiber. No Cow Dipped Bars has the highest fiber
content (11-15 g per serving) from corn. Keto Krisp offers
a unique texture — crunchy, yet soft and chewy, containing
marine collagen, MCT oil, and fiber up to 9 g per serving [10].

Therefore, we can conclude that bars made mostly from
whole foods, such as oils, spices, natural sweeteners, nuts
and seeds, should be preferred. If we are talking about
items for the keto diet, that is, those that should contain a
lot of fat, then healthy fats or raw materials with a high fat
content should be placed in the prescription composition,
namely, nuts and nut butter, MCT oil, avocado oil and flax,
chia or hemp seeds.

In addition, as you can see from the above information,
most bars contain a small amount of net carbs and are
sweetened with sugar alcohols instead of added sugars
(stevioside and erythritol), matcha, oat flour, which is a
source of beta-glucan, which helps lower cholesterol and
reduce the risk of heart disease.

Therefore, the information provided allows you to
choose the direction of development of technologies
and product lines, where it is better to give preference to
products with a sugar content of no more than 10 g, at least
5 g of protein and 3 g of fiber per 1 serving. Such ratios will
effectively maintain a feeling of satiety between meals.

Objectives of the article. The purpose of the article
is an analytical study of modern trends in the formation
of alternative portable food offers in the system of
general improvement, using the example of protein bars
with increased antioxidant activity and reduced sugar
content. To achieve the goal, the following research
methods were applied: analysis, synthesis, systematization
and generalization of data. The methodological and
theoretical basis of this study was made up of publications,
informational messages from domestic and foreign sources.

Summary of the main research material. There are
several categories of bars on the market, including those
for sports nutrition. In each of these categories, several
assortment lines can be distinguished, which differ both in
shape (appearance of the finished product), type of packaging
(appearance of the consumer form), and in ingredient
composition, price, etc. With the available wide assortment,
there are 2 directions for the formation of the ingredient
composition. One is to select ingredients that can provide
the body with nutrients to increase energy for exercise and
performance. The second allows you to optimize recovery
processes due to a set of biologically active substances.

Growing awareness of the benefits of protein bars is
also driving overall sales. In 2021, the global market for
protein bars was estimated at USD 4.55 billion. In 2023,
the market will reach 4.83 billion US dollars. It is expected
to reach USD 8.26 billion by 2032, growing at a CAGR of
6.15 % during the forecast period (2023-2032).

Hence, growing knowledge of the bars’ health benefits
and nutrient content that promotes tissue repair, reduces
cravings for fast food, regulates blood pressure and helps
with weight loss are some of the main factors driving
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global demand and ultimately the market. Bars fortified
with useful substances contain a powerful protective
weapon for the organism — easily digestible protein of
both vegetable and animal origin, which provides the body
with an additional amount of energy and means of cell and
tissue regeneration.

The market for these products is also expanding due
to the fact that consumers consciously prefer ready-to-
eat food or food substitutes — snacks. Protein bars have
technological appeal for simulating nutrient content, such
as those that regenerate damaged tissue as a result of
protein and essential amino acid deficiencies. The demand
for healthy, portable food is shaping advanced technologies
for the development of ready-to-eat food products in small
portions in one-time, convenient packaging.

Seeing the growing popularity of protein bars, the focus
on reducing calories due to the content of carbohydrates,
i.e. the need to reduce the amount of sugar, is becoming
more and more relevant for companies — manufacturers of
snack products of the specified range. It is the development
of such technologies — high-protein bars with the label
“sugar free” or “sugar 0 %” that will become a new growth
vector of the market of food bars in the coming years.

An analysis of reliable sources revealed the reasons
why the number of sales of protein bars is increasing,
namely: for the purpose of increasing energy, for muscle
growth and weight control. In addition, there is an increase
in advertising and other means of marketing initiatives in
fitness clubs and centers, points of sale of sports nutrition,
including Internet stores of energy bars, as an alternative
diet with an emphasis on healthy nutrition. It is expected
that fitness clubs will become points of growth in demand
for protein bars in the next 10 years.

In addition to the high protein content for building
muscles or maintaining a good body shape, other nutrients
can be added to the bars: amino acids, nuts, dried fruits,
candied fruits, seeds, vitamins, minerals, fruit and berry
purees and powders, plant extracts, biologically active
substances — that is, it is possible to develop series where
individual offers of the assortment line will have original
properties due to a certain combination of nutritious,
essential and biologically active compounds. For military

personnel, athletes, gym goers and people with a high
level of physical work, protein bars are recommended
to be consumed as a snack after hard training or work to
maintain energy levels and increase productivity.

Another interesting one for expanding the range of
protein bars, including vegan ones, are granola bars, which
are made from ingredients such as oats, dried fruits, nuts,
seeds, honey, coconut, chocolate chips, etc. In this regard,
the nutritional value of granola bars differs significantly
from the composition of the ingredients used.

Larabar Dark Chocolate Mind Nut and Seed Bar Quaker
Chewy Dipps are the world’s most popular chocolate
granola bars. Contains 200 and 400 cal respectively,
protein 5/1 g, carbohydrates 13/23 g, sugars 7/13 g, fiber
4/1 g, fat 15/5 g.

Based on the results of monitoring other types of
granola bars, it became known that granola bars are not
only convenient, budget-friendly and portable, but also
able to prevent overeating, as they consist of oats, nuts,
seeds and dried fruits. Due to this, blood sugar levels are
normalized and heart muscles are strengthened.

People strive to reduce food portions, but at the same time,
try to consume only healthy calories, so large companies in
the market, as well as other smaller competitors, in order to
meet the unique needs of the population, see it necessary to
invest in new technologies of innovative products, which are
protein bars for healthy eating.

We conducted an analytical study of the existing protein
bar markets, which resulted in segmentation by origin,
type, and region. Thus, one of the main segmentation
criteria was determined — on a plant-based and animal-
based basis (that is, from plant protein and animal protein).
Bars for sports nutrition (or people with heavy physical
work and increased physical activity), snack bars are also
distinguished.

In order to fully clarify the feasibility of developing
protein bars for healthy eating, it became necessary to
conduct a survey of projected consumers in order to obtain
objective information about the attitude of the population and
certain social groups to certain product characteristics, the
development of which is described in this presented material.
The results of the questionnaire are given in the table. 1.

Table 1 — Results of a survey of consumers as part of a study of their tastes and preferences of protein barsi

N . . . Answers to the questions are Percentage of
o Questionnaire questions
presented responses, %
1 2 3 4
female 84
1 Gender male 16
daily 64
2 How often do you buy protein bars? every other day 28
rarely 8
up to 15000 10
3 Your monthly income, in hrn? 1500025000 26
more than 25000 64
up to 25 19
4 Your age, in years 25-50 74
more than 50 7
N 3 (13) 2024
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Continuation of table 1

1 2 3 4

with caramel 4

with seeds 5

with nuts 6

with honey 3

5 Your preferences with milk chocolate 23

with dark chocolate 28

with white chocolate 19

with dried fruits 7

with cereals 5

6 Are you interested in protein bars enriched with vitamin- Yes 90

mineral complexes and biologically active substances? No 10

. . . Necessarily 12

7 Wh;n l?uylng protein bars, do you pay attention to the Sometimes 78
expiration date?

No 10

] Have you consumed protein bars as a snack to improve Yes 9

your diet? No 9]

50¢g 11

9 What weight would you be interested in the product? 75¢ 25

100 g 64

Source: compiled by the authors

The results of the survey show that the majority of
users of functional drinks are women aged 25 to 50, who
consume protein bars every day. The monthly income
level of the main number of consumers per family is (over
UAH 25,000). To determine taste preferences, respondents’
opinions were divided into 9 taste-aromatic groups, of
which fillings from different types of chocolate — white,
milk and black — were identified as the leaders.

From the results of the survey, it can be concluded
that the consumer is interested in protein bars enriched
with useful substances. Most consumers sometimes pay
attention to the expiration date. It should be noted that 91 %
of respondents were not yet familiar with protein bars. The
majority of respondents are interested in the commercial
form weighing 100 g (64 %).

As a conclusion, it is possible to define a portrait of a
potential consumer, which was revealed on the basis of a
survey: this is a woman aged between 25 and 50 years who
will consume protein bars every day. The family income
level is more than UAH 25,000 per month. At the same
time, preference will be given to products with chocolate
flavors, packaged in polymer packaging with a metallized
insert weighing 75—-100 g and with a long shelf life.

It should be noted that the majority of respondents were
interested in this offer and expressed a desire to try a new
product — a protein bar with a high fiber content, enriched
with biologically active compounds, essential substances
for healthy nutrition.

According to the terminology generally defined
in foreign Western sources of information [2; 11; 12],
bars with a high protein content (HPNB — High-protein
nutrition bars) are a class of food products with a protein
content of 15 to 70 %. Their main ingredient is protein
powder, which mainly consists of whey protein, sodium
casein or soy protein. In addition, lipids, sugar, water, fruit
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and berry mixes, nut and seed compositions and flavorings
are added to the composition. The technological process
mainly consists of the following stages: preparation,
mixing, molding and glazing. The water activity of HPNB
is usually between 0.5 and 0.9, so HPNB can be stored at
room temperature for a long time.

As an important factor in determining food consumption,
food texture significantly affects consumer perception
of a product and willingness to buy. HPNBs are prone to
hardening during storage, which seriously affects the color,
taste, consistency, nutrition, and other parameters of food,
greatly limiting the shelf life of the product and the consumer
experience of the food. Previous studies have shown that the
curing of HPNB is a very complex process, which is usually
divided into two stages: a preliminary stage, which usually
involves physical changes between different components,
such as phase separation, water migration, and protein self-
aggregation, which begin to occur immediately after HPNB
fabrication and play an important role in increasing hardness
in the early stages of storage; late — a stage that occurs
mainly after several weeks or months of storage, when
the effect of storage conditions and protein aggregation,
other processes caused by the Maillard reaction, leads to a
significant increase in hardness [5].

In recent years, the processing and reuse of agricultural
waste has attracted much attention. Food researchers are
interested in re-entering the food chain of various agricultural
wastes in order to combat the risk of food shortages and
promote the use of high-value agricultural products.

Various effective methods have been tested to prevent
hardening of HPNB, including protein modification,
replacement of protein ingredients with protein hydrolysis
products, and addition of polyphenols to inhibit the Maillard
reaction. Although these methods relatively reduce the
increase in hardness of HPNB after storage, they lead to
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an increase in product cost due to the use of large amounts
of plant extracts or chemical agents. Therefore, the use of
raw ingredients belonging to industrial waste can be more
economically beneficial to improve the physicochemical
and nutritional value of HPNB than other various additives
that increase its cost.

Ukraine also has technologies whose secondary pro-
cessing products are protein-containing raw materials. For
example, pumpkin seeds, sunflower seeds, hemp. It is such
protein hydrolyzates that should be considered as a potential
source of useful ingredients and the basis of high-protein bars.

Taking into account the above information, we have
developed the basic principles of modeling the recipes
of protein bars for healthy eating with the possibility of
transferring the finished product to different statuses: for
the fitness industry, athletes, military, the elderly, children,
teenagers, students, office workers, heavy laborers, etc. The
method of modeling the bars consisted in the fact that the
ratio of the main macronutrients and fiber was developed to
create general model recipes. For example, for high-protein
bars, the P:F:C ratio should be: 18..21: 4...5: 15...18. In
addition, it is possible to provide fiber in the composition —
1...3 g. The amount of saturated fats should not exceed
80 %, sugar — 17 %. For high-protein bars with a high
content of dietary fiber (HPHF), the P:F:C ratio should be as
follows: 19...20: 5...8: 18...25. Fiber — 3...15 g. The amount
of saturated fat should not exceed 36 %, sugar — 3 %.

A number of suggestions of ingredients have been
developed from which recipe compositions can be created:

1) for HP: protein mixture (milk protein isolate, whey
protein isolate, whey protein concentrate), hydrolyzed
collagen, glycerin, cocoa, water, maltitol, maltitol syrup,
fractionated palm kernel oil, sugar, whey protein concentrate,
milk (liquid, dry, condensed), unsweetened chocolate, cocoa
butter, cocoa powder (alkalized), natural colors (including
annatto and turmeric, added for color), partially defatted
flour (seed, legume, nut), calcium salts, soy lecithin,
butterfat, oils, sucralose, stevia, erythritol;

2) for HPHF: protein blend (milk protein isolate, whey
protein isolate), soluble fiber, water almonds, erythritol,
unsweetened chocolate, natural flavors, alkalized cocoa,
cocoa butter, sea salt, sunflower lecithin, stevia, sucralose,
bran, meal, fruit and berry powders, plant fiber.

A composition of four different protein sources was
used to create the samples: whey protein isolate, milk
protein isolate, and hemp and pumpkin proteins. All
4 protein powders were obtained in batches of 2 kg and
were stored at +4...+6 °C throughout the study. Sucralose
was used as a sweetener. Bars were prepared at 500 g for
experimental industrial batches and at 65 g for laboratory
samples for the study of sensory indicators of quality. The
bars contained 15 g of protein per 65 g portion.

All ingredients were prepared according to the given
technological scheme (Fig. 1). The prepared components
were mixed with a mixer at low speed for about 3—4 min
until a soft dough was formed. Fiber was adjusted for
differences in mass when using non-food sweeteners. The
resulting mass was manually rolled into bars approximately

10 mm thick and cut into pieces 80 mm long and 40 mm
wide. Each 500 gram batch yielded approximately 9 bars
at these sizes. All sensory tests were conducted according
to the Instructions for organoleptic evaluation. A group of
6 people participated in the examination.

A preliminary sensory evaluation of 15 protein bar
samples with different protein sources, protein content, and
various amounts of sucralose sweetener was performed
to determine the target sweetness intensity for the model
bars. Milk powder, whey powder, hemp protein, sunflower
seed hydrolyzate, pumpkin seed protein and their various
combinations were used as a protein source, with a total
protein amount of 15 g per portion of one packaged unit. The
experimental design of the sweet taste consisted of 3 samples
with a sucralose content 0£ 0.017; 0.02; 0.025 g per portion of
a bar of 62...65 g, which corresponded to 10, 12 and 15 g of
sugar, respectively. Samples were served at 22 °C in 130 ml
lidded souffle cups with a random 3-digit code. Each batch
contained 3 bars, ranging from just noticeable sweetness to
intense but not sweeter than the control (fourth on sucrose).
A 5-minute break was established between examination of
the samples, during which the participants were asked to
rinse their mouth and stomach with deionized water. Paper
ballots were used for grading. Tasters were asked to try
each protein bar against a sucrose control protein bar in the
order presented. Participants chose the sample that, in their
opinion, was the most pleasant in terms of sweetness and
taste [13]. Most of the high marks were given to the sample
in which the content of sucralose in terms of sweetness was
equal to 10 g per serving of 62...65 g.

The technological scheme of the production of protein
bars with increased nutritional value is presented in fig. 1.

All raw components of the food mixture, auxiliary
substances and fortifiers, which were used during laboratory
and technological tests, had the appropriate quality
certificates and regulatory documentation and were in the list
of permitted components by the central executive authority
in the field of health care for implementation in Ukraine.

Conclusions. The work outlined the technological
aspects and analyzed the range of technologies of protein
and high-protein bars, including those with an increased
content of dietary fibers. According to the results of the
analytical study, it became known that the content of the
protein component should be no less than 12 g per serving,
in high-protein bars — up to 25 g per serving. The dietary
fiber content can range from 2 to 8 g per serving. The
types, characteristics, assortment, approximate recipe
compositions of protein bars were reviewed.

In the work, a marketing research of the market of
protein and high-protein bars was carried out. The dynamics
of the growth of this type of products as elements of portable
nutrition with health-improving properties in the coming
years are indicated. The results of a survey of predicted
consumers are presented. Based on the results of the survey,
a portrait of future consumers was created. The prospects for
the development of the technology under development were
identified according to the results of monitoring the sports
and health food market, in particular protein bars.
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Figure 1 — Flow chart of the production of protein bars

Source: compiled by the authors

Taking into account the technological, physiological,
physico-chemical properties of the components, their
interaction with each other in the created technological
food environments, the technology of protein bars
enriched with plant extracts with antioxidant properties,
amino acids that improve metabolic processes in the
human body, vitamins and minerals that activate metabolic
functions and restore life processes. Based on the results
of the organoleptic evaluation, a model of the finished
product weighing 62...65 g with sucralose sweetener in

the amount corresponding to 10 g of sucrose per 1 portion
was derived. The model of the finished product is built on
the ratio P:F:C for high-protein bars, should be: 18...21:
4...5: 15...18. In addition, it is possible to provide fiber in
the composition — 1...3 g. The amount of saturated fats
should not exceed 80 %, sugar — 17 %. For high-protein
bars with a high content of dietary fiber (HPHF), the
P:F:C ratio should be as follows: 19...20: 5...8: 18...25.
Fiber — 3...15 g. The amount of saturated fat should not
exceed 36 %, sugar — 3 %.
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JlHinpoBchkuil HaioHaNpHUH yHiBepcuTeT iMeHi Onecst [onuapa

BUCOKONPOTEIHOBI BATOHUYMKHM 3 NIJIBUIIIEHOIO
AHTHOKCUAAHTHOIO AKTUBHICTIO AK AJIBTEPHATUBHE
INOPTATUBHE XAPYYBAHHSA B CUCTEMI 3ATAJIBHOI'O
O310OPOBJIEHHA

TIpomeinu 66asicaiomovcs HAUBANCIUSIUUMY MAKPOHYMPIEHMAMU OJIA TI0OCLKO20 op2anizmy. Bonu euxonyioms bazamo Kopucnux
@yukyiti: 6epymo yuacmo y hopmMyGanHi iIMyHHOI cucmemu HA KAIMUHHOMY Pi6HI, OONOMA2aoms y Cunmesi gpepmenmis, 20pMoHis,
OIIKI6 NAa3MU KPOBI, CUHME3YIOMb AHMUmMing, sKi npomuoiloms 30YOHUKAM X60pod, 3a6e3neuyioms OpeanizmM eHepeicio, nepemeo-
PIOIOUUCH npu po3ujenienHi Ha aminokuciomu. He ouensuuce Ha me, wo npomeinu Micmsamvcs y PI3HOMAHIMHUX XAPUOGUX NPOOYK-
max ma cupouHi i NOOLIAMbC HA MBAPUHHI | POCTUHHI OLIKU, THOOCOKULL OP2aHi3M ROCMILHO 6i0uy8ae Hecmayy OLIKA, addce O
NOBHOYIHHO20 NoNnoeHeHHs HeoOxiono 100—150 2 tioco wodenHoeo cnosxcusanns. Binvwicmy OinKi6 npuimMams yuacms y npoyecax
Oemoxcurayii 8i0 KCeHOOIOMUKIB, We YacmuHa MAae HU3bKULL pi6eHb 3ACBOI0BAHMHS, e CINBOPIOE NOCMItIHULL Oeqhiyum Yux KOPUCHUX
KoMnoHenmie xapuyeanis. Punox npomeinogux 6amonuuKie 3atimac nomysichy Hiuty y 6azamvox ceecmenmax XapyuyeanHs: 0300po6-
YoMy, immnec, JiEMUYHOMY, 6€2eMapiaHCbKOMY, CHOPMUBHOMY, NPOQinakmuyHomy, oumavomy mowjo. bamonuuxu esaxcaiomocs
KOPUCHUMU NEPEKyCamil I Hanelcams 00 anbmepHamueHo20 NOPMAMUEHO20 XaAPHYEaHHs 3 MEMO0 NIOMPUMKU 6Y21e600H020, Npomei-
HO0B020, BIMAMIHHO20, AHMUOKCUOAHTHO2O0, eHePeMUYHO20 OANAHCY, WBUOKO20 MAMYBAHHS 20100Y MA NIOBUWeHHs Hacmpoio. J]esKi
acopmumenmui no3uyii peKoMeHO08aA I Hasimb 01 CXYOHeHHS. [JOCMOBIPHO 8i00MO, WO CHONCUBAHHS OIIKA 3MEHULYE PIBGEHb 20PMOHY
201100y epeniny ma 0onomazac npUpoOOHUM WAAXOM 3Menuwumu cnodicusanns iyci. Cnio 3aysasicumu, wo oaiexo He yci npomeinosi
b6amonyuKU 8U20MOBIAIOMbCA 3 KOPUCHUX, MAK 36aH0, “npasunbhux’” inepedicnmie. Bajicausoro 03Hakoo KopucHoCmi — MiHiManbHo20
3A0080JICHHS XAPHOBUX NOMPED — 68ANCAEMbCS 6MICM He MeHwe 8 2 biika ma 3 2 KImKosuHu Ha 00Ky nopyiio. Ha cbo200mi moscna
BUOLIUMU KITbKA KOHYENYill NpOmeinosux 6amoHyuKis, cepeo SKUX 0codIu60 nepesadcarms npomeino6i OamoHYuKu Ons CXyOHeHHs,
0/ mpeny8ams (Ha PI3HUX emanax), eHepeemuyti, MiHI-3aKyCOUHI, NOPMAMUEHI eapianmu ivci, i0eanvui (8ucokobiIKosL). Bpaxogyrouu
VHIKAbHICMb NPOMEIHO8UX 6amoHYUKI8, be33anepeuny akmyarbHiCms ix 6UupoOOHUYmMeEd, HeoOXIOHO NiOKpecaumu me, wo iCHye npo-
bnema nesnopsoxkosanocmi ingopmayii wo0o ix kracugixayii, pexomenoayiti w000 niobopy iHepedicHmis, CROMCUBAHHA, KpUMepiia
sakocmi ma besneunocmi 6UpoOHUYMEQ.

Kniouosi cnosa: npomeinogi bamonuuxu, 300poge XapuyeaHnHsi, 3aKyCKul, MexHONI02IsL.
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