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Introduction

Traditionally, during the Kyiv golden autumn, the International scientific and practical
conference "Trends in Lean food production and packaging" got together the friends -
experts, scientists and practitioners of food, pharmaceutical, biotechnological, packaging,
chemical and related industries.

After three years break, the Conference was held again on the site of the authoritative
International Exhibition Centre "ACCO International" during the Food and Packaging
Equipment Exhibitions. Our desire for discussion and communication, new knowledge,
aspiration to show our achievements to the world were stronger than natural fear of wartime
dangers.

The participation of food industry’s specialists from leading enterprises, scientific
institutions and universities of Ukraine, as well as the support of colleagues from Azerbaijan,
Moldova, Romania, the Czech Republic, Poland, Lithuania, Bulgaria, Latvia and Germany
has made these events significant.

We were inspired by creative youth — masters, graduate students and young scientists,
who prepared the platform for the Conference and presented current innovative
developments.

Of course, the Conference was fruitful thanks to the clear sky, guarded by the Armed
Forces of Ukraine.

More than 60 innovative developments of the leading scientists, included in the
Conference Proceedings, represented the current state and prospects for the development of
strategic industries. Most authors focused on using of modern approaches to the efficiency
and Lean production processes.

Being united by a common goal, let’s continue to work each on our own front and take
care of the preservation of scientific and educational traditions.

Till next time!

Sincerely,
Oleksandr Gavva
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NepeamoBa

Tpagumiiino, y po3nan 30J0TOI KUIBCbKOi oceHl, MiXkHapojHa HayKOBO-IpaKTUYHA
koH(pepeHuis “Tpenan Lean-BHpoOHHMNITBA Ta NAaKyBaHHSl Xap4oBOi NPOAYKUii’
noenHana Jpy3iB  — (axiBuiB, BUYEHHUX 1 IMPAKTUKIB XapyoBoi, (apMaleBTHYHOI,
010TEXHOJIOT1YHO1, MaKyBaJbHOI, XIMIYHOT Ta CYMDKHHUX Taly3eil.

[Ticns Tpupiunoi nepepBu KoHdepeHuiss 3HOBY Oyiia MpoBeAE€HA HAa MailllaHYUKy
aBroputreTHoro MixHapoaHoro BucTaBkoBoro ueHTpy «ACCO Internationaly mim uac
BHCTAaBOK XapyoOBOro Ta mHakyBajbHOro oOmamHanHs “Inprodmash” 1 “Upakovka”. Hame
MparHeHHs 10 AUCKYCIi Ta CIJIKyBaHHs, HOBUX 3HaHb, OakaHHS MMOKAa3aTHU BIIACHI 3J00yTKH
CBITY OyJIM CUJIbHIIIMMHU 32 IPUPOJIHIN CTpax nepe Hebe3neKaMu BOEHHOTO Yyacy.

VYyacth (paxiBiiB XapuoBUX rajy3e 13 MPOBIIHUX MIAMPUEMCTB, HAYKOBUX YCTaHOB Ta
YHIBEPCUTETIB YKpaiHH, a TaKoX MiATPUMKa KoJer 13 AsepOaiiikany, Moanosu, PymyHii,
UYexii, [Tonbmuii, JIuteu, bonrapii, Jlareii Ta HiMmeuunnau 3po0Oumnu 111 o1l 3HAKOBUMH.

Hac naaguxae TBOopya MOJOAb — MAariCTpaHTH, aclipaHTH Ta MOJOJII YYeHl, sKi
miaroTyBanu MangaHduk st KoHdepeHiii Ta mpeAcTaBUIM akTyaldbHI 1HHOBAIlIHHI
PO3pOOKH.

3BicHO, KoHdepeniiis Oyna miiHO 3aBISIKA YUCTOMY HeOy, Ha CTOPOXKI SIKOTO CTOSITh
306poiini Cuin Ykpainu.

[Tonan 60 iHHOBaLiMHUX PO3pOOOK MPOBIAHMUX BUEHHUX, MIO YBIHIUIKM 10 30ipHUKA
MatepianiB KoudepeHiii, mnpeacraBuid Cy4acHHM CTaH Ta TMEPCHEKTUBU PO3BUTKY
CTpaTeTiuHUX Tally3ed MPOMHUCIOBOCTI. bBibIIICTh aBTOPIB AaKIEHTYBaJIM YyBary Ha
BUKOPUCTAHHI Y BHUPOOHMYMX IIpollecax CyYacHHX IIJIXOMIB N0 I1X e(EeKTHUBHOCTI Ta
OIL[ATHOCTI.

O0’enHaH1 CIUIBHOIO METORO, TaBaiiTe i HaJalll MPaIloBaTH KOXKEH Ha CBOEMY (PpOHTI Ta
n0atH mpo 30epeKeHHsT HAYKOBUX 1 OCBITHIX TPaJIUIIIN.

Jlo HOBUX 3ycCTpiueii!

[lupo Bam,
Onekcandp I assa
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Chemical and hygienic-sanitary properties of the milk raw materials used in the
production of Dorna Swiss cheese in different seasons

Necula Doru'?, Tamas-Krumpe Octavia',
Fenesan Daria', Mid:ilina Ungureanu-Iuga®?, Ognean Laurentiu'
1 — University of Agricultural Sciences and Veterinary Medicine of Cluj-Napoca, Romania
2 — “Costin C. Kiritescu” National Institute of Economic Researches (INCE), Romanian Academy,
Vatra Dornei, Romania
3 — Stefan cel Mare University of Suceava, Suceava, Romania

Introduction. The objective of this work consists of the analysis of the chemical and hygienic-
sanitary properties of the milk used in the production of Dorna Swiss cheese in two seasons, along
with the documentation of the technology particularities.

Materials and methods. The milk samples used in Swiss cheese manufacturing (n=20) were
analyzed in two seasons (summer and winter) for the proximate composition, pH, and hygienic-
sanitary parameters. Correlations and Principal Component Analysis were employed to study the
relationships between variables.

Results and discussion. The main particularity in the processing of Dorna Swiss cheese can be
summarized as the coagulation in copper tanks of a mixture of unpasteurized milk (70%) with slow
pasteurized milk at 65°C (30%).

PAB culture Raw cow milk I Rennet
Lactic culture

Qualitative and |
quantitative reception

Minor cleaning
and filtration

Pasteurization (flf‘ﬂ('-.‘_;_ min
30% of the total quantit

Passing through
the separator forf Addition of raw milk
0,/ F the g PRI

Y ‘) )
— ) . OTES
Normalization (3,2 %) sl
> u

Preparation for the
- - 0,

impurities

| Milk curdling |
(30_400[""”

Curd homogenization |
]
utting the curd up to /’m
the SIZ% of a rice }r)am

Pressing the crud and

l Pressing |

’ Cooling and drying |

[Brine 26%-16°C-3 days|
¥

l Drying |
v
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PBrd room: 10-12°C, humidity <85%

¥
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Figure 1. Representation of the technological processing flow of Dorna Swiss cheese
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Figure 2. Swiss cheese final product

The chemical composition and the hygienic-sanitary indices of the milk raw material are crucial
for obtaining a high-quality Swiss cheese product. The evolution of the main chemical properties of
milk raw material revealed important variations in the summer and winter seasons, regarding the fat,
total protein, and casein content. The total somatic count values were higher in the summer season
than in winter (201.75x10° vs. 78.45x10° cells/mL). The total bacteria count also presented low
values, with very tight oscillations in the summer and winter seasons (81.70x10° vs. 87.65x10°
cfu/mL), which were lower compared to those presented in the European standards. The fat content
in summer ranged from 3.32 to 4.67% and in winter from 3.86 to 3.25%. Significant differences (p <
0.05) regarding the protein and casein contents were observed between seasons (3.15% and 2.55%,
respectively, in summer vs. 3.32% and 2.68%, respectively, in winter). The lactose content was higher
in the summer (4.62%) compared to the winter period (4.25%). The total dry matter and non-fat dry
matter of milk registered lower values in summer compared to winter (11.98% and 8.54%,
respectively vs. 12.86% and 8.95%, respectively). The milk samples showed lower pH values in the
summer (6.37) compared to winter (6.60), the difference being significant at p < 0.05. According to
the results, significant correlations (p < 0.05) were obtained between the chemical characteristics of
milk and season. The overall analysis of the main chemical compounds and sanitary indices of milk
raw material revealed small individual variations, which eliminates any risk of affecting the producer,
processor, or consumer.

Conclusion. The evolution of hygienic-sanitary parameters of milk showed that they are in
agreement with the current standards. The particularities of the Dorna Swiss cheese production are a
mix of milk raw material quality and the use of copper tanks, along with slow partial pasteurization
which contributes to the unique final product characteristics.
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Use of natural vegetable additives in baking

Yusifova M.R., Aliyev LE.
Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan

The issues of mental health of the world's population are relevant as never before. In particular,
44% of consumers claim that they regularly take concrete steps to improve their mental and emotional
state. Statistics show that, at present, various kinds of ingredients that contribute to increasing the
stress resistance of the body (so-called adaptogens) are becoming increasingly popular. Well-known
manufacturers can use this factor to develop a new line of food products whose sensory characteristics
(taste, color, texture and fragrance) will contribute to the formation of positive emotional impulses
[1]. Consequently, products with multisensory characteristics will be able to provide the consumer
with a comfortable state in stressful situations, the opportunity to fully enjoy taste, as well as share
your own impressions with manufacturers' interest in food additives of plant origin that contribute to
the natural strengthening of immunity.

Bakery products are consumed more than once a day, and therefore the products should not only
have good quality, high nutritional value, but also have preventive properties that prevent human
diseases that are caused by a very pleasant environmental situation. It is necessary to create

special-purpose bread varieties that have therapeutic or preventive properties due to the
introduction of functional ingredients into the formulation.

From these cultures will allow, firstly, to increase the raw material base for the production of
pectin, and secondly, using certain 5%; 10%; 15% and 20% by weight of flour, taking into account
the content of dry substances of pectin extract when calculating the volume of water for kneading.

With an increase in the dosage of the extract, the amount of gluten practically did not change in
comparison with the indicator of the control sample and was within the requirements, and the value
of the quality indicator on the IDC device passed from one quality group to another.

This ability of pectin substances determines their use in the processing of weak flour. The results
obtained indicate that the pectin extract helps to strengthen gluten properties, which leads to an
increase in the stability of the dough and a decrease in its degree of softening.

When dry pectin is added to the dough, the gaseous capacity of flour increases, so there is interest
in studying the effect of pectin extract on the gas-forming ability. With an increase in the dosage of
the pectin extract to 10%, the gas-forming ability of the flour increases, relative to the similar indicator
of the control sample, and a further increase in the dosage leads to a decrease in the indicator. This
can be explained by the fact that as a result of the introduction of pectin extract, the sugar-forming
ability of flour increases and gas formation is more intense. With an increase in the dosage of the
pectin extract to 15%, gluten is strengthened, which entails a decrease in the degree of gas formation.
However, in all variants of the experiment, it was higher than that of the control sample. When
determining the effect of pectin extract and its dosag on the fermentation and acid accumulation
processes in the test, a non-sponge method was used.

It was found that when pectin substances are added to the dough, its initial acidity increases by
0.5 °. Fermentation in the dough took place more intensively, since the pectin extract leads to the
activation of the vital activity of yeast cells.

Further research was aimed at studying the effect of pectin extract from hawthorn fruit on the
quality of bread made from wheat flour of the first grade. The standard recipe of wheat bread served
as a control. Pectin extract from hawthorn fruits was added to the prototypes (5 %; 10 %; 15 %; 20
% to the mass of flour with recalculation dry matter content). The finished products were analyzed
according to the or ganoleptic and physico-chemical parameters.

Trial baking shows that the introduction of pectin extract in an amount of 15% is the most
optimal, bread made from wheat flour of the first grade has decent consumer properties. Iso, pectin
substances make it possible to extend the shelf life of the freshness of products. The indicator
"moisture content of bread crumb" changes slightly during storage due to the fact that pectin
substances compete with starch in the process of water absorption and reduce its hydration. In
addition, pectins during baking are able to release moisture, due to which the bread is moistened and
additional starch gluing occurs in the crumb.
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The results of the conducted studies give grounds to conclude that it is possible to use pectin
extract from hawthorn fruits as a functional ingredient in production bread for preventive purposes,
thereby increasing its nutritional value and improving quality.

The staff of the department worked on the creation of technology for the production of wheat
bread containing powder from dried fruits of rowan and rosehip.

The choice of this additive is due to the good compatibility of its components, the presence of
biologically active substances in the composition, the availability and wide distribution of rosehip
and rowan fruits [2].

To confirm the expediency of using rowan and rosehip processing products, the organoleptic and
chemical compositions of powders were determined. It was found that the powders contain a large
amount of dietary fiber, which, as is known, have a strengthening effect on flour gluten and a positive
physiological effect on the human body. An important chemical component of the additive is pectin
substances, which positively affect the water absorption capacity of flour. Rosehip and rowan fruit
powders are rich in vitamins and minerals, so they are promising raw materials for baking. At the first
stage, the effect of rosehip fruit powder was studied and rowan on the baking properties of flour.
Powder (1 %; 2 %; 3 % they were added to the dough, replacing the appropriate amount of wheat
flour. The control sample was a dough without powder. The mass fraction of crude gluten of the
control sample is 35.1%. In the experimental samples, the total yield of crude gluten decreased
(34.1-32.2%), but at the same time it strengthened.

The dependence of the titrated acidity of the dough on the duration of fermentation was
determined. Samples containing 1%; 2%; 3% powder were sampled every 15 minutes after kneading.
Duration of fermentation of the control sample 90 min, the required titratable value of the lot of the
prototypes was reached 45-60 min after the start of fermentation. The results of the research showed
that when applying the powder from the rosehip and rowan fruits (1 %; 2 %; 3 %) wheat dough
maturation is intensified by an average of 25-33%. We performed a series of trial laboratory pastries.
Rosehip and rowan fruit powder, previously homogenized with vegetable oil and water, was
introduced at the dough kneading stage. The dough was prepared in a sourdough way. After
fermentation, it was divided into pieces, put into molds, subjected to proofing and baked.

The acid content, porosity, specific volume and organoleptic characteristics of finished products
are determined. It was found that the specific volume of bread with powder from rowan and rosehip
fruits increases by 16,6—21.9 compared with this indicator of the control sample %; the porosity of
the crumb is by 4.1-9.9%, respectively.

The introduction of powders had a positive effect on the organoleptic characteristics of bread:
the finished products had a smooth, brightly colored crust, a pleasant, moderately pronounced taste
and aroma of the additive.

So, introduced in the amount of 1%; 2%; 3% powder from fruits rosehip and mountain ash
strengthens wheat flour gluten, accelerates fermentation of the dough by 17-22% has a positive effect
on the organoleptic quality indicators of the finished product. The addition of an additive contributes
to an increase in the volume of bread by 16.6—21.9% and the porosity of the kish by 4.1-9.9%, allows
you to expand the raw material base and assortment of bakery products, increase their nutritional
value, giving them a preventive orientation.

Thus, the problem of enriching bakery products is solved by introducing hawthorn fruits into
them; powder from dried rowan and rosehip fruits. These products are able to increase

the biological, mineral and vitamin value of baker products. In turn, the products will have a
pleasant taste, aroma and other organoleptic properties and have a beneficial effect on the human
body.
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Bioactive profile of carob (Ceratonia siliqua L.) cultivated in European and North
Africa agrifood sectors

Tatiana Capcanari, Eugenia Covaliov, Aurica Chirsanova,
Violina Popovici, Oxana Radu, Rodica Siminiuc
Technical University of Moldova, Chisinau, Republic of Moldova

Introduction. In this paper, studies of the physico-chemical composition of the carob beans and
the pulp of the pods originating from four countries are present.

Materials and methods. The physicochemical properties of carob (Ceratonia siliqua L.)
cultivated in different countries, Moldova, Algeria, Italia and Spain, characterized in terms of mineral
(Ca, Mg, and Fe), carotenoids (B-carotene, lycopene, and zeaxanthin) and chlorophyll (a chlorophyll
and b chlorophyll) content. The antioxidant activity of biologically active compounds was determined
using simulated gastrointestinal digestion.

a. Industrial powder of carob beans  b. Industrial powder of carob beans
originated from Spain originated from Algeria

c. Industrial powder of carob beans d. Powder of carob pods pulp
originated from Italia originated from Moldova

v

e. Carob pods and beans originated f. Powder of carob beans
from Moldova originated from Moldova

Figure 1. Carob samples used in the present study

Results and discussion. The samples of Moldovan carob compared to those grown in Algeria,
Spain, and Italy contain higher amounts of biologically active compounds, some positions far
exceeding those of carob from the mentioned regions. Thus, the mineral content in terms of Ca, Mg
and Fe in Moldovan carob samples was 1.1-1.7 times higher. The same trends were recorded for the
content of carotenoids in Moldovan carob beans: B-carotene, 13.610 mg/100 g of dry matter (DM);
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lycopene, 19.882 mg/100 g DM, and zeaxanthin, 20.709 mg/100 g DM, in comparison with samples
from Algeria, Spain, and Italy. The difference concerning the amount of biologically active
compounds between Moldovan and other regions of carob beans was significant. Samples from Italy
were distinguished by the highest content of chlorophyll and it was up to 1.1 mg/100g DM. The
evolution of the antioxidant activity of biologically active compounds, which was done via
gastrointestinal digestion, confirmed the functional profile of carob pods and beans. Thus, the DPPH
(2,2-Diphenyl-1-picrylhydrazyl) antioxidant activity of bioactive compounds in carobs from different
regions of the world, during gastric digestion simulation, increased from 38-48% to 60-74%.

Table 1
Mineral content in carob cultivated in European and
North Africa agrifood sectors, mg/kg dry matter (DM)
Sample Ca Mg Fe
P Min-Max Mean Min-Max Mean Min-Max Mean
Spanish carob B b 1232.4— ab ab
beans (n=5) 2519.3-2526.4 | 2522.5 1239.4 1235.5 39.48-46.12 | 42.57
Italian carob b 1042.5— a b
beans (n=5) 2698.7-2705.4 | 2702.2 10522 1047.1 42.39-48.71 | 45.42
Algerian carob a 1344.7—- b a
beans (n=5) 2174.3-2181.6 | 2178.5 1352 4 1348.1 34.89-43.75 | 39.65
Carob pods pulp 1860.7—
from Moldova 4501.2-4511.5 | 4506.7¢ . 1864.4° | 75.17-82.94 | 78.19¢
— 1869.2
(n=10)
Carob beans 1483.9—
from Moldova 3813.7-3819.6 | 3816.4° ) 1487.7% | 58.24-64.62 | 61.28°
(n=10) 1491.4

*d The means in columns followed by the same letter are not statistically different (P < 0.05); n
is number of samples from each region.

Table 2
Carotenoid content in carob cultivated in European and
North Africa agrifood sectors, mg/100 g DM
p—carotene lycopene zeaxanthin
Sample

Min—Max Mean Min—Max Mean Min—-Max Mean
(Sfj;‘fh carob beans | s34 0.612| 0.542° | 0.639-0.659 | 0.647 | 0.712-0.718 | 0.715®
&a:hsa)“ carobbeans |y 11g 1161 | 1.126® | 1.549-1.569 | 1.558° | 1.451-1.457 | 1.453°
Algerian carob 0.258-0.279 | 0.267* | 0.458-0.483 | 0.467* | 0.421-0.433 | 0.427°
beans (n=5)
Carob pods pulp
from Moldova 2.648-2.841| 2.749° | 3.874-3.892 | 3.879° | 3.787-3.817 | 3.804°
(n=10)
Carob beans from 13.541- d 19.869— d 20.681— d
Moldova (n=10) 13.724 13.610 19.897 19.882 20.735 20.709

4 The means in columns followed by the same letter are not statistically different (P < 0.05); n—
number of samples from each region.
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Table 3
Chlorophyll content in carob cultivated in European and
North Africa agrifood sectors, mg/100 g DM
Samol Chlorophyll a Chlorophyll b

pie Min—Max Mean Min—Max Mean
(Sfj;lfh carob beans 0.149-0.157 0.152° 0.231-0.237 0.234°
Italian carob beans (n=5) 0.497-0.507 0.501° 0.602-0.608 0.605°
éllfglan carob beans 0.139-0.156 0.146° 0.116-0.129 0.122°
Carob pods pulp from . d
Moldova (n=10) 0.742—0.758 0.749 0.478-0.487 0.482
Carob beans from d ad
Moldova (n=10) 0.275-0.283 0.278 0.347-0.359 0.352

*d The means in columns followed by the same letter are not statistically different (P < 0.05); n—
number of samples from each region.
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Figure 2. Antioxidant activity expressed via gastric digestion of carob powders
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Figure 3. Antioxidant activity expressed via intestinal digestion of carob powders
Conclusions. The studied four carob bean and pod samples originating from different world

regions were similar by their bioactive potential. Nevertheless, it was found that Moldovan carob is
the best in terms of the content of minerals, f—carotene, lycopene, zeaxanthin, and antioxidant activity.
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Influence of different foliar fertilizers application on the volatile composition of red
wines from the hybrid variety Storgozia

Dimitar Dimitrov', Nikolay Iliev’, Ivan Pachev’
1 — Agricultural Academy, Institute of Viticulture and Enology, Department of Selection, Enology
and Chemistry, Bulgaria
2 — Agricultural Academy, Institute of Viticulture and Enology, Department of Technologies and
Plant Protection, Pleven, Bulgaria

Introduction. The aim of the present study is to determine the influence of different foliar
fertilizers (in four harvests — 2019, 2020, 2021 and 2022) on the production of volatile and aromatic
compounds (quality indicator) of red wines from the Bulgarian hybrid variety Storgozia. The
significance of the aim is based on the fact that the data obtained from the study will provide
information for the agricultural practisies that influenced the aromatic quality of wines.

Materials and methods. Gas chromatographic (GC-FID) study to define the volatile profile of
red wines from the hibrid variety Storgozia after the application of different foliar fertilizers in
vineyard.

Results and discussion. The results obtained regarding the total content of volatile compounds
in the analyzed wines indicated that in three of the harvests — 2019, 2021 and 2022, the V2 variant
showed levels of total volatile compounds lower than the control and the variant V5 demonstrated
final high levels in wines of three from the four investigated harvests (2019, 2020 and 2021). The
conducted research indicated that the application of different foliar fertilizers did not negatively affect
the acetaldehyde content in the resulting wines. Its presence corresponded to the appearance of its
positive influence. No specific conclusion could be made about the influence of foliar fertilizers on
the final wines ester concentrations. Further studies are needed to determine how fertilization affects
the metabolic accumulation of esters in grapes and their biosynthesis by yeasts during fermentation.
Foliar fertilization affects the synthesis of B-citronellol, leading to increased levels of this terpene.
Conversely, for geraniol, a decrease in its concentrations was observed in the wines obtained after
the application of foliar fertilization.

It was proved that variant V5 led to a constant increase in the final total volatile content of the
wines in three of the four studied harvests (2019, 2020 and 2021).

A positive influence of foliar fertilization on the content of higher alcohols was outlined. This
was due to the likely higher amounts of assimilable nitrogen (YAN) in the must, which directly
increased the final higher alcohol content of the analyzed wines.

Dominant representatives of the higher alcohols fraction were 2-methyl-1-butanol and 3-methyl-
I-butanol. The application of foliar fertilizers did not affect an increase in the content of 2-methyl-1-
butanol in wines. In most cases, the untreated control showed higher levels of this higher alcohol than
the experimental variants. No increasing trend could be outlined in the content of 3-methyl-1-butanol
either. In two of the harvests (2019 and 2022) this higher alcohol was present in lower amounts than
the control. In the other two harvests (2020 and 2021) the trend was reversed and it dominated
quantitatively in the experimental wines compared to their controls.

A single aromatic alcohol was identified — 2-phenyl ethanol. 1-propanol was also found to be a
major component of the higher alcohols fraction.

From the group of aldehydes, its main representative — acetaldehyde — was present in the volatile
fraction. The different foliar fertilizers did not have negative effect on the acetaldehyde secretion.

No specific conclusion can be drawn about the influence of foliar fertilizers on the final total
ester concentrations of the wines. Further studies related to the influence of fertilization on the
metabolic accumulation of esters in grapes and their biosynthesis by the yeasts during fermentation
are needed.

Basic ester was ethyl acetate. Other esters more substantially present were propyl acetate and
isopentyl acetate. A trend was found that proved that the application of foliar fertilizers affected the
accumulation of isopentyl acetate, leading to an increase in its concentrations in the experimental
wines.

Conclusions. The applied foliar fertilizers led to changes in volatile content of the researched
wines and influenced both the different groups volatiles and individual compounds.
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Quality indicators of food raw materials

Yusifova M.R., Mammadova A.A.
Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan

Agriculture is the most important industry, providing the country's population with a variety of
products necessary for the normal functioning of society.

Agriculture produces both finished products and raw materials that require further processing.
Such raw materials are used in a wide variety of industries, from the food industry to the chemical
industry. Types of agricultural raw materials, food and finished products. Raw materials produced by
agricultural enterprises can be of animal or plant origin animal fats.

By processing these types of raw materials, people receive high-quality food, clothing, all kinds
of chemicals, medicines, and hygiene products. At the same time, the main feature of agricultural raw
materials is that they can be constantly renewed and distributed throughout different territories of the
country.

The disadvantage of this type of raw material is its seasonality. In other words, certain foods can
only be obtained in the spring or fall. Wholesale trade and purchase of agricultural raw materials,
products and live animals. Wholesale trade of agricultural products in our country has been
developing by leaps and bounds in recent decades.

A huge number of enterprises and companies have appeared that are engaged not only in the sale
of raw materials and finished products, but also in the processing of this group of goods. Moreover,
now the state is doing everything to develop agriculture in our country. To achieve this, new
legislative acts are being adopted that simplify the rules for trade in agricultural raw materials.

Specialists involved in the wholesale trade of agricultural raw materials must not only know the
legislation governing their activities, they must also understand the needs of the market. For example,
the cost of raw materials may fluctuate depending on the season, the harvest received and climatic
conditions.It is best for wholesale suppliers to find markets where there is a shortage of specific
products. Wholesalers must be able to find a common language with raw material producers
(farmers).

Among the many companies that wholesale agricultural raw materials are the following:

The agro-industrial market in our country is developing very quickly. Its peculiarity is that there
is a stable demand among the population for agricultural products and raw materials.

Initially, manufacturers and suppliers saturated the market with essential goods of low quality in
order to satisfy consumer demand. But over time, enterprises began to supply higher quality products,
and in addition, there was a need for deep processing of raw materials supplied by farmers.

Another important thing about the agricultural market is that it is rarely stable. It is characterized
by seasonal fluctuations associated with a new harvest or the presence of a shortage of a particular
product. It should be noted that now this is one of the most promising markets for investment.
Regulation of markets for agricultural products and raw materials.

The agro-industrial market is regulated through special government programs. They are mainly
aimed at increasing the share of domestic producers and sellers in the total volume of goods sold.
Thanks to such programs, the competitiveness of domestic producers increases and their income
increases, which leads to an increase in the quality characteristics of domestic enterprises and allows
them to supply their raw materials for export. Processing of agricultural raw materials

The main purpose of processing agricultural raw materials is to ensure better preservation of
products and improve their quality characteristics.

If we consider raw materials of plant origin, then primary processing includes procedures such
as:

— Primary cleaning procedure;

— Storage of initially wet raw materials;

— Drying;

— Re-cleaning;

— Sorting.

— Subsequently, the raw materials are supplied to food industry enterprises, where they are used to
produce the final product.

— Raw materials of animal origin go through the following stages of processing:

— Slaughter of livestock or poultry;

— Carcass cutting;

— Carcass sorting.
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Historical and contemporary perspectives of the sugar industry in sub-Saharan Africa

Joshua Mabeta, Lubo$ Smutka
Department of Management, Faculty of Economics, University of South Bohemia in Ceské
Budéjovice, Czech Republic

Introduction. This paper analyses the trends in sugar and sugarcane production in sub-Saharan
Africa, including the core drivers of production by reviewing the current institutional and production
arrangements.

Materials and methods. The analysis is based on 35 African countries categorized into 4 regions
based on the United Nations M49 classification widely used by the Food and Agricultural
Organization. A detailed literature review was conducted to explain the observed trends and to
provide context for the various institutional and production arrangements. The literature reviewed
key sugar-related documents at national level, websites of the core companies producing sugar in
each country including their annual reports and previous empirical studies undertaken in the major
sugarcane producing countries.

Results and discussion. The sugarcane industry in South Africa has grown significantly over
the last 6 decades, with raw sugar production and sugarcane production increasing by 200% and
215%, respectively. In terms of regional production, the average growth rate for raw sugar production
over the period 1961 to 2020 was 2, 3, 3, and 13% for Eastern, Middle, Southern and Western Africa
regions, respectively. The Eastern and Southern Africa regions produce a major share of both sugar
and sugarcane production accounting for 90% and 860f total production in SSA%, respectively.
Yields have consistently remained low and only Eswatini, Malawi, Tanzania, South Africa, Uganda
and Zambia have remained competitive and low cost producers in the region. Some countries like
Kenya, Uganda, and Tanzania are not self-sufficient and have consistently been net importers of
sugar. The countries in question have in the past imposed import restrictions particularly on import
tariffs as a way of boosting domestic production.

Threats to steady supply of sugar and sugarcane, especially for countries that depend on rain fed
agriculture, have continued to emanate from periodic droughts, particularly the major producing
Eastern and Southern regions in the early 1990s. The institutional review revealed that the proportion
of sugarcane production supplied by smallholder farmers under outgrower schemes compared to the
nucleus estate dictates the stability of sugar production in Africa. Outgrowers dominate the
production of sugarcane, as is the case in South Africa (92%) and Kenya (90%), which poses a high
risk to the steady supply of sugarcane to the milling company involved in sugar production. This may
arise because outgrowers may fail to honor their contracts and engage in opportunistic behavior to
side-sell their sugarcane to other offtakers.

Conclusion.

1. Sugar and sugarcane production has increased by 200% and 215%, respectively over the last 6
decades. The Eastern and Southern Africa regions produce a lion’s share of both sugar and
sugarcane production accounting for 90% and 86% respectively of total production in SSA.

2. Despite the positive trajectory, SSA only accounts for a meagre 4% of the world’s sugar and
sugarcane production. SSA has immense potential to increase sugarcane and sugar production
at global level given the availability of arable land and its rich endowment of natural resources.

3. The upward trajectory is sugar and sugarcane production between 1961 and 2020 coincided
with the expansion in area cultivated and not necessarily the increase in yields. Yields in SSA
are quite low, averaging 56 metric tons against a benchmark of 70 to 100 tons per hectare with
only 12 countries producing above this threshold.

4. The institutional and production arrangements in Africa highlight the importance of outgrower
schemes and smallholder farmers in the sugarcane value chain. Their dominance in the supply

24



12-a MizkHapo/iHa crieniaTi3oBaHa HAYKOBO-IIPAKTUYHA KOH(MEPEHITis
“Tpennu lean-BupoOHUIITBA Ta TAKyBaHHS Xap4yOBOi MPOAYKIIii~, 20 BepecHs, 2023. Kuis, Ykpaina

of sugarcane to milling companies, particularly in South Africa (92%) and Kenya (90%) poses
as a high risk to the steady supply of sugarcane given the reported opportunistic behavior to sell
their sugarcane to other offtakers, hence abrogating their contracts

5. Key to resolving the low yields and boosting Africa’s share on the global market will be
addressing the institutional and production arrangements of sugar and sugarcane production,
particularly addressing the issues surrounding outgrower schemes that are the major production
models. This will entail improving extension services and incentives to outgrowers,
organization of farmers into associations, enhanced adoption of modern technology and inputs
(improved sugarcane varieties) and improving irrigation facilities especially in the light of
increasing adverse weather conditions associated with climate change.
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UDC 664.664.6
Use of Ukrainian selection starters for bread production

Naumenko O. V., Doctor of Technical Sciences, Senior Researcher, Hetman 1. A.,
Bogdan G. S., Chyzh V. M.
Institute of Food Resources of the National Agrarian Academy of Ukraine (IFR NAASU), Kyiv,
Ukraine

Introduction. The development of sourdough bread products continues to be one of the most
relevant areas of bakery development, as their use allows to intensify the technological process,
reduce the amount of pressed baker's yeast in the recipe, improve the taste and aroma properties of
bread and its digestion in the human body, suppress or prevent the development of pathogenic
bacterial and fungal microbiota, and thus ensure long-term preservation of freshness of products and
extend their shelf life [1].

Actuality of the research. Sourdough technologies involve the use of pure cultures of lactic acid
bacteria (LAB) and yeast [2], the selection of which is practically absent in Ukraine. Bread makers
mostly use spontaneous sourdough [3], which are prepared at their enterprises, or use imported starter
cultures, which increases the price of the finished product. We believe that research on the search and
selection of national pure cultures of LAB and yeast to create bakery sourdough with stable, high
quality indicators is promising.

Materials and methods. The pure culture of Lactobacillus plantarum, L. brevis, L. fermentum,
L. casei, L. rhamnosus and Saccharomyces cerevisiae yeast isolated and identified at the Department
of Bread Technology and Biotransformation of Grain Products of the Institute of Food Technology
of NAAS, and sourdough prepared with pure culture starters were used in the study. Quality indicators
of sourdough and bread were determined by conventional methods [4].

Results and discussion. The selection of cultures was carried out in several stages. First, the
morphological, physiological, cultural and biochemical properties of the isolated bakery microbiota
isolates were studied. Based on their biotechnological properties, 5 strains of LAB and 2 strains of
yeast were selected and identified, from which the starters were formed. Further, the cycles of
preparation of liquid sourdough from rye and wheat flour based on the created starters were studied
and developed.

The developed starter "Biomax" contains pure cultures of LAB and yeast, and is intended for the
preparation of sourdough from rye flour. It was found that the sourdough breeding cycle consists of
3 consecutive phases. First, "Biomax" was added to the water-flour suspension according to the recipe
to a mass fraction of moisture (70+2) % and fermented for 10 — 12 h. A mixture of flour and water
(1:1.5 ratio) was added to the resulting phase I sourdough to a mass fraction of moisture (70£2) %
and fermented for the next 8 — 10 h. A mixture of flour and water (1:1.5 ratio) was added to the
obtained phase II sourdough to a mass fraction of moisture (70£2) % and fermented for another 6 —
8 h. In this way, a sourdough of the third phase of the breeding cycle was obtained, part of which was
used for renewal and the rest for dough preparation. The industrial sourdough was prepared with a
mass fraction of moisture (70+2) %, and used for bread production after 4 — 5 h, depending on the
moisture content and flour grade. 50 % of the industrial sourdough was selected and an equivalent
amount of the nutrient mixture of flour and water was added to the remaining mass. The finished
industrial sourdough was characterised by high quality indicators: mass fraction of moisture — (70+2)
%; lifting power — (28+5) min; titrated acidity — (12.0+0.5) degree; LAB activity — (40£5) min.

Trial laboratory baking of bread using a sourdough on the starter "Biomax" according to the
recipe of rye-wheat bread "Sichovyi" with a ratio of high-grade wheat flour and rye durum flour of
40:60 was carried out. The sourdough was added in the prescribed amount of 55 % by weight of flour.

It was found that a decrease in the amount of pressed bakery yeast in the recipe led to an increase
in the time of the technological process. In particular, the ripening time of the dough samples
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increased by about 40 min with each decrease in the dosage of yeast, from 215 min in the case of a
dosage of 0.8 % yeast (sample No. 1) to 290 min with the exclusion of yeast (sample No. 3). During
the fermentation period, the acidity of the dough increased by 2.2 — 3.6 degrees. The highest acidity
of the finished bread was in sample No. 3, as the longer period of dough ripening led to an increase
in acidity. The specific volume and porosity of bread decreased with a decrease in the amount of
pressed baker's yeast, but slightly, within the error (Fig. 1).

Figure 1 — Rye-wheat bread with rye sourdough based on Biomax with the addition of baker's yeast:
sample No. 1 — 0,8 %; sample No. 2 — 0,4 %; sample No. 3 — 0,0 %

Probably, a more acidic environment and a longer ripening process contributed to a deeper
transformation of proteins, pentosans and shell parts, the action of the flour enzyme complex, which
together improved the formation of structural and mechanical properties of the dough. The taste and
aroma were pronounced in all bread samples, but especially in sample No. 3 without the addition of
pressed baker's yeast. Obviously, during the longer technological process, the dough was enriched
with organic acids and aromatic substances.

Thus, sourdough bread products were characterised by high quality indicators that met regulatory
requirements, both with and without yeast, which creates opportunities for modelling bread recipes
with less yeast and "yeast-free" bread.

The developed starter "Biolight" contains pure cultures of of LAB, and is intended for the
preparation of wheat sourdough. It was found that the sourdough breeding cycle consists of 4
consecutive phases. In phase I, the "Biolight" was added to a water-flour suspension according to the
recipe to a mass fraction of moisture (68+2) % and fermented for 20 — 22 h. A mixture of flour and
water (1:1.25 ratio) was added to the phase I sourdough and fermented for 14 — 16 h. A mixture of
flour and water (1:1.25 ratio) was added to the resulting phase Il sourdough and fermented for another
8 — 10 h. A mixture of flour and water (1:1.25 ratio) was added to the resulting phase I1I sourdough
and fermented for 8 — 10 h. This completes the breeding cycle. In the industrial cycle, part of the
sourdough was used for its renewal, and the rest was used to prepare the dough. The industrial
sourdough was prepared with a mass fraction of moisture (68+2) %. The sourdough was taken for
bread production after 6 — 8 h, depending on the moisture content and flour grade, and the amount of
the selected sourdough (50 %) was renewed with a nutrient mixture of flour and water (1:1.5 ratio).
The finished sourdough was characterised by high quality indicators: mass fraction of moisture —
(68+2) %; titrated acidity — (16.0+0.5) degree; LAB activity — (30£5) min.

Trial laboratory baking was carried out to compare the quality of wheat bread made without
sourdough (sample No. 1) and with the addition of sourdough (sample No. 2). The basis was the
recipe for wheat bread "White from high-grade flour", according to which baker's yeast was added in
an amount of 1.5 % to both samples. The effective dosage of sourdough in the wheat bread recipe
was found to be 12 % by weight of flour. The dough was prepared by the no-steam method, the period
of fermentation was 110 min.

It has been shown that the use of a sourdough based on "Biolight" had a positive effect on the
course of the technological process and the organoleptic, physical and chemical quality indicators of
the finished bread. During the fermentation period, the acidity of the dough in sample No. 2 increased
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by 2 degrees, while in sample No. 1 without sourdough it increased by 1.2 degrees. The acidic
environment created better conditions for the life of the starter microbiota, accelerated hydration and
enzymatic hydrolysis of flour biopolymers. The dough of sample No. 2 ripened more quickly, with
the ripening time reduced from 50 minutes to 40 minutes. The sourdough bread (sample No. 2) was
distinguished by a higher volume and a developed fine-porous crumb structure (Fig. 2).

Figure 2 — Wheat bread:
sample No. 1 — without sourdough; sample No. 2 — with "Biolight" sourdough starter

The acidity of the finished bread increased from 2.6 to 3.6 degrees, but did not exceed the
standard limits. This contributed to the improvement and more pronounced taste and aroma of
sourdough bread, as the dough was enriched not only with acids but also with aromatic compounds.

Conclusion. It has been proved that the developed bakery starters "Biomax" and "Biolight" were
characterised by high technological activity and were effective in the technologies of wheat and rye-
wheat bread. In particular, the use of the "Biomax" allows to reduce the amount of pressed baker's
yeast in the recipe, i.e. it is promising in the technology of "yeast-free" bread.

The "Biolight" composition has been introduced at several enterprises in the industry.

Thus, the use of pure cultures of bakery microbiota of Ukrainian selection will help to reduce the
cost and simplify production, and the use of sourdough based on bakery starters "Biomax" and
"Biolight" in bread technology will become more affordable for most bakery companies in Ukraine.
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Employment status of Hungarian food delivery workers in the post pandemic era

Ali Ilhan, Frank Fiiredi
Szechenyi Istvan University, Budapest, Hungary

Introduction. The Covid pandemic had a great impact on the sharing economy. As a result, food
delivery platforms continue to flourish. Today, several challenges recently appeared, and this research
explores the ambiguous employment status of food delivery workers in Hungary. They are uncertain
as to whether they are employees or independent contractors.

Materials and methods. This research provided use of techniques including "word frequency
inquiry" and "exploration diagrams," which are supported by the NVivo qualitative research software.
Through interviews and participant observation this paper attempts to illuminate how food delivery
workers perceive their employment status and the information is gathered directly from them.

Results and discussion. This study attempted to determine how Hungarian food delivery workers
felt about their status as independent contractors or employees. The data revealed that the majority of
food delivery employees work full-time, but a large proportion of them do not view it as a long-term
source of income due to concerns about their health and working conditions. Also, despite being
referred to as "independent contractors," many of them claimed to be "employees," indicating that
they were skeptical and confused about their employment status. Food delivery employees struggle
in the sharing economy because they do not receive assistance from organizations such as labor
unions. Based on these results, it appears that there is a need for more clarity and norms regarding the
classification of individuals in the sharing economy. When it is unclear whether an individual is an
independent contractor or an employee, they can be exploited, particularly if they have no other
employment options. Also, the incapacity of organizations such as labor unions demonstrates the
importance of finding alternative means to defend and support food delivery workers. This study
helps us understand the issues that food delivery workers in the sharing economy face, particularly
with regard to their employment and the absence of institutional support. The results demonstrate that
policymakers must address these issues by implementing the appropriate rules and support systems
to safeguard and assist workers in the sharing economy.

Conclusions. Our research indicates that the attitudes of the food delivery workers are influenced
by the trade-off between the flexibility of working conditions and the lack of employee benefits.
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Effect of the bacterial preparation bp no. 3 and structure-forming components on the
quality of boiled whole-muscle pork products

Nedorizaniuk L.P., Voitsekhivska L.U., PhD, Engineering,
Verbytskyi S.B, PhD, Engineering, Franko O.V., PhD, Engineering
Institute of Food Resources of NAAS (IFR NAAS), Kyiv, Ukraine

Introduction. It is known that whole-muscle hams are in high consumer demand. Reducing their
cost while maintaining standard quality is the most important condition for expanding the range and
increasing production volumes. High consumer requirements for the quality and cost of finished
products oblige industry specialists to look for effective ways to solve emerging technological
problems. One of the real ways to solve this issue at present is the development and implementation
of new technologies focused on the intensification of complex biochemical transformations occurring
in raw meat during its salting, which will improve the quality and consumer properties of finished
meat products.

Ham, a whole-muscle product is usually perceived by the consumer as products from pieces of
meat with a minimum number of substitutes. The products of the said type are in consistently high
demand, primarily among consumers who place high demands on the quality of finished products,
not only in terms of sensorial parameters, but also safety, usefulness, nutritional and biological value.

Ham products are made from salted meat. As a rule, a ham, back or front shoulder, as well as
parts of the carcass that contain a small amount of coarse muscle and connective tissues are used.

Ham products, depending on the manufacturing technology, are divided into: boiled; boiled-
smoked; baked; smoked-baked; raw smoked and dry-cured.

Due to the specific features of the chemical composition, as well as the manufacturing
technology, ham products have a positive effect on the human body with their moderate use. They
contain a lot of fats, as well as a number of vitamins and minerals important for human health. The
use of ham products helps to stimulate metabolic processes and the formation of muscle and bone
tissue, reduce nervous excitability, improve the gastrointestinal tract, and increase immunity.

The production of ham products dates back to the time of Ancient Rome. In each country, ham
products are prepared in their own way. In Bulgaria, the product is known as Elenski But. In Italy,
ham is called prosciutto. It is made from pork periosteum rubbed with sea salt. In some regions, black
pepper and garlic are added to the meat. In Germany, the most famous ham is Schwarzwald. It is
prepared within three months. The meat is salted for a long time, kept in the air and smoked on fresh
spruce and pine cones.

One of the traditional hams in China with a special taste is the Jinhua ham, the unique taste of
which depends on various production processes and special environmental conditions [1].

In Ukraine, the technology of ham production has its own peculiarities. The meat delicacy is
made from lean pork. Thanks to the grinding of raw materials, a good "marble" cut is observed in the
finished product, in which compressed pieces of meat are visible [2].

The main raw materials used in the preparation of ham products are pork and beef, as well as
chicken meat. Other types of meat raw materials are also used to expand the range of ham products.

The use of ostrich meat with the addition of the papain enzyme in the manufacture of ham
products has been studied. It has been established that the organoleptic characteristics of meat
products change depending on the chemical composition, product, biochemical changes (maturing of
meat), during technological processing (cooking, smoking, etc.), the use of spices, food and flavor
additives. As a result of the study of sensorial parameters, it was found that the use of papain improves
the taste and aroma, compared with the control sample and experimental No. 1 (using a functional
additive), more juiciness and tenderness, there are no foreign smells and tastes [3].

The science and technology of today influence the production of ham products. For example,
equipment, artificial climate (imitation of natural climate) used to set the desired temperature and
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humidity parameters, which speeds up the pickling and ripening speed, shortens the production cycle
and stabilizes product quality; the duration of the massaging process (toggle), etc. It is clear that the
quality of typical ham products significantly depends on the quality of pork, the presence or absence
of its syndromes [4,5]. The use of non-traditional types of meat and vegetable raw materials; the use
of bacterial preparations and food additives make it possible to intensify the technological process
and improve the functional and technological properties of raw materials, improve the organoleptic
characteristics of finished products.

Materials and methods. The studies were carried out in laboratory conditions of the meat products
technology department of the Institute of Food Resources of the the National Academy of Sciences of
Ukraine.

For research, the shoulder part of pork was used as a meat raw material with its subsequent salting
using the bacterial preparation BP No. 3 and structure-forming components (developed mixtures of
carrageenan, xanthan gum, phosphates) and subjected to heat treatment (80 = 5) °C.

Organoleptic studies were carried out in natural light and ambient temperature.

The determination of indicators characterizing the nutritional value of'the finished product (moisture,
protein, fat and ash content) was carried out according to the established relevant standard methods: the
mass fraction of moisture was determined gravimetrically by drying a sample of the product in an oven
at a temperature of 105 °C to constant weight [6]; mass fraction of protein — according to the content of
total nitrogen by the Kjeldahl method with subsequent distillation of ammonia [7]; the amount of fat was
determined according to DSTU 8380:2015 “Meat and meat products. Method for measuring the mass
fraction of fat”; mass fraction of ash DSTU ISO 936:2008 “Meat and meat products. Method for
determining the mass fraction of total ash.”

The water-binding capacity was determined in three parallel determinations by pressing a test sample
weighing 0.3 g with a weight of 1 kg, sorption of moisture released under pressure by filter paper, and
determining the amount of moisture over the wet spot area according to the Grau and Hamm’s method.

Results and discussion. One of the main technological processes providing high consumer
properties of ham products is the meat salting process. The purpose of salting meat is to form the
necessary taste, smell, color, texture and prevent microbiological spoilage. Changes in meat during
salting are caused by enzymatic and microbiological processes. During salting, complex biochemical
and mass transfer processes occur [8].

Technological salting of meat raw materials is a complex set of processes that are diverse in
nature: mass transfer, transformations of protein and other substances, changes in the water-holding
capacity of meat, changes in its microstructure, etc. [9,10]. Understanding the theoretical foundations
of the salting process makes it possible to rationally organize the production of salted meat products,
ham products, etc., using new technological methods and special equipment to improve the
consistency and structure of finished products, as well as to reduce the salting time [11,12].

It is objective that for the production of ham products today they use multicomponent brines that
differ in qualitative and quantitative composition, which include structure-forming components
(phosphates, hydrocolloids, starches, animal and vegetable proteins, etc.) and various types of
additives [13]. An important role in improving the quality of ham products is given to the
biotechnological processing of meat during salting. To soften meat, along with the use of enzymes of
plant origin (papain from papaya tree, ficin from figs, bromelain from pineapple) and microbial
enzymes (tyrosine, proto tyrosine, protomesenterin, caratinase and others), various cultures of lactic
acid microflora and denitrifying bacteria are increasingly being used [ 14].

A feature of the technology for the production of ham products is that at the stage of formation
of the ham, it is salted by injecting the introduction of 30-35% brine at a temperature of 0-4 °C.

The samples were made with the addition of brine:

- K — classic brine for salting;

- No. 1 — brine based on structure-forming components (caraginan, xanthan gum, phosphates);

- No. 2 — brine with the addition of structure-forming components and bacterial preparation BP
No. 3 based on strains of lactic acid and denitrifying bacteria (Staphylococcus simulans, L.
rhamnosus, L. paracasei ssp. paracasei).
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Analysis of the overall chemical composition of the finished product found that the moisture
content in the prototype No. 1 is higher than in other samples. This indicates that moisture is retained
in this sample due to structure-forming components. In the sample with BP No. 3, the moisture
content decreased compared to other samples, which is probably due to the presence of a bacterial
preparation in the formulation, which affected the final moisture content in the product. The results
of studies of the chemical composition of ham are given in table. 1.

The protein content in experimental samples No. 1 is 1.04 and No. 2 1.3 times higher than in the
control sample due to the introduction of a structure-forming mixture and the composition of BP No.
3, which positively affects the taste properties of the developed ham products.

Table 1 — Indicators of the chemical composition and water holding capacity of cooked pork products

Parameters Sample
Control | Experimental Ne 1 | Experimental Ne 2
Water content, % (by mass) | 67.09+0.9 73.53+1.2 68.38+0.2
Protein content, % (by mass) | 14.9+0.2 15.56+0.3 19.46+0.5
Fat content, % (by mass), % | 11.42+0.2 7.41+0.1 9.99+0.2
Ash content, % (by mass) 0.94+0.06 3.50+0.3 2.17+0.1
Water holding capacity 65.0+£0.6 79.5+0.9 75.75+0.7

Thanks to the use of bacterial preparations, phosphates and hydrocolloids, the total moisture
content is 1.01 — 1.1 times higher than in the control sample, which ensures an increase in the
moisture-binding capacity of meat and contributes to an increase in the yield of finished products.

To determine the quality of meat products, the sensorial evaluation of products is important.
The results of the sensorial evaluation laid down in Table 2 show that the ham with the addition of
the bacterial preparation BP No. 3 (experimental sample No. 2) had better taste and appearance
compared to the control sample. The addition of structure-forming components (sample No. 1) makes
the product more succulent due to the higher moisture content.

Table 2 — Results of the sensorial evaluation of cooked pork products

Parameter Sample
Control Experimental No 1 Experimental Ne 3

Appearance | Surface is clean, dry, | Surface is clean, dry, intact | Surface is clean, dry, intact
intact

Color The muscle tissue is | The muscle tissue is pink, The muscle tissue is pink,
light gray in color, without gray spots and without gray spots and
with a subcutaneous | cavities, with a cavities, with a
layer of yellowish fat | subcutaneous layer of fat, subcutaneous layer of fat,

the color of fat is white or the color of fat is white or
with a light pink hue. with a light pink hue.

Odor Unexpressed aroma | The smell is pleasant, with | Peculiar to this type of

the aroma of spices, garlic product, a pleasant
(when used) pronounced aroma of spices
and garlic.

Taste Moderately salty, Salty, without foreign taste | Moderately salty, with a
unexpressed taste, pleasant lactic acid flavor
with a taste of old fat

Texture Rigid Elastic, juicy Elastic
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Conlusion. On the basis of comprehensive studies, the expediency of using the structure-forming
mixture and the bacterial preparation BP No. 3 in the production of ham has been practically proven,
which helps to improve its quality indicators.

The study of sensorial parameters indicates that the use of the bacterial preparation BP No. 3
improves the taste and aroma, differs from the control sample in better taste and aroma characteristics
and appearance.

The introduction of BP No. 3 into the brine for salting meat and structure-forming components
into the composition guarantees the production of finished ham products with a juicier texture and
improved taste, which is confirmed by an sensorial evaluation.
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Formed during the beating of egg sugar mixture study of the effect of inulin and
whisking speed on foam quality

Alverdiyeva N.F.
Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan

During the production of functional fatty biscuits according to traditional technology, the use of
citric acid is intended to improve the foaming ability of egg proteins. However, taking into account
the research results of the technological properties of inulin, it is advisable to carry out the beating
process of the egg-sugar mixture without the use of citric acid [1]. The formation of the foam structure
of functional fat biscuit dough is carried out at the first stage of its production — at the stage of
intensive beating of eggs with sugar under atmospheric pressure.

The quality of baked biscuits often depends on the quality characteristics of the obtained foam.
For the production of high-quality biscuits, it is necessary to obtain a similar, well-developed stable
foam, which is achieved both by the selection of technological parameters of foaming and the
proportion of recipe componentsln order to study the influence of technological parameters on the
physical properties of the obtained foams, a one-factor experiment was conducted using the Hauss-
Seidel method, which involves the search for optimal values of the parameters of the process being
studied under the given conditions.

The experiment was carried out by selecting each of the selected factors in turn until reaching
the local optimum according to the selected criteria

The quality and physical parameters of foams are significantly affected by the following
technological factors * playback speed duration of playback.

The order of study of the impact of the factors listed above was chosen according to the degree
of their importance.

In order to study the effect of inulin and stirring speed on the physical indicators of the quality
of egg-sugar foams, stirring was carried out at 1000, 1100 and 1200 revolutions/min. This is due to
the fact that when the spinning speed is less than 600 rpm, HP inulin was chosen to be practically
insoluble at 20°C. It was also considered that when the stirring speed is less than 1000 rpm, the
foaming process is less intense, and when the stirring speed is above 1200 rpm, it is difficult to note
the moment of foaming again

From the obtained results, it is known that when the speed of beating of egg-sugar mixture is
increased, the foaming ability, volume concentration of air in the foam and the division of the foam
also increase, while the density of the foam decreases.

The dependence of these characteristics on the content of inulin is opposite. At this time, the
values of physical indicators of foam quality directly depend on the content of inulin.

When 1% and 3% inulin is added to the flour mass, the density of the foam in the egg-sugar
mixture increases by 3.0%, and in the case of 5% inulin, the foam density increases by 6.1% compared
to the control sample

When 1% inulin is added to the flour mass, the volume concentration of air in the egg-sugar
mixture is reduced by 1.45%. In 5% inulin, the volume concentration of air decreases by 4.35%
compared to the control sampleA similar dependence of foaming ability, volume concentration of air
in foam, foam distribution and density on inulin content was noted during playing at 1000 and 1100
rpm

But if the playback speed is 1200 rpm, the values of these indicators are higher than the similar
indicators obtained at other playback speeds

Therefore, in order to obtain a well-beaten foam, it is necessary to beat the inulin and egg-sugar
mixture at a beat speed of 1200 cycles/min.

Blowing time is one of the important technological parameters affecting the foaming process and
the physical properties of the resulting foams. During stirring from 3 to 12 minutes, foam density
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decreased to 0.32-0.34 g/cm®, while foam partitioning and foam air volume concentration decreased
to 3.1-3.3 and 0.65-0.67, respectively. was rising.

During the playing time of 12 to 15 minutes, the values of the above-mentioned characteristics
practically did not change.

During the further increase of playing time beyond 15 minutes, the density of the foams
increased to 0.35-0.38 g/cm’, while the foam partitioning and volume concentration of air in the
foams increased to 2.8-3.0 and 0.55-0.65, respectively. was decreasing.

Thus, the duration of beating of egg-sugar mixtures, the time exceeding it, the density of the foam
increases, and the volume concentration and division of the foam decreases, has its own limit. Based
on the obtained results, the optimal beating time of egg-sugar mixtures with inulin was accepted —
12-15 minutes.
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Mechanical cell disruption of microorganisms
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Introduction. The theme of disruption of unicellular microorganisms (bacteria, fungi, algae,
yeast, etc.) and tissue cultures on an industrial scale is relevant but not sufficiently explored in the
literature. It is challenging to find information on the organization of this process on an industrial
scale.

Materials and methods. Analysis of scientific literature, promotional information, and expert
surveys.

Results and discussion.

Examples of cell disruption applications include:

—  Disruption of unicellular algae for the extraction of target products (Fig. 1);
— Disruption of yeast (Fig. 2) for the extraction of various substances from both the cell contents

(proteins, enzymes, etc.) and the cell walls (extraction of beta-glucan);

— Disruption of cells from genetically engineered strains of bacteria that synthesize recombinant
proteins (those not naturally produced) such as human insulin, somatropin, interferon, etc (Fig.

3). These proteins are located in the cytoplasm in the form of inclusion bodies (granules, droplets,

or crystals), and disrupting the cell is necessary for their extraction. Additionally, cells may

synthesize vitamins, enzymes, pharmaceutical substances, including antibiotics.

Sample

|

Selecting solvent

|

Cell disruption in a high-pressure homogenizer

|

Solvent extraction

|

Centrifugation

|
! }

Supernatant layer Bottom layer

Centrifugation

|
! }

Supernatant layer Bottom layer

|

Further allocation of lipids

Figure 3. Schematic representation of the homogenizer setup for the disruption of microalgae cells to
extract lipids [1]

Prominent methods of cell disruption:

Non-mechanical (gentle) methods include osmotic and other lysises, chemical methods
(detergents, etc., but they sometimes disrupt target components), osmotic shock, alkaline treatment.

Mechanical methods (more rigorous):

Ultrasonic (Fig. 4) — treatment of a cooled suspension with ultrasonic waves. Drawback includes
rapid wear of working elements, low productivity, heating, suitable only for small volumes.
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Figure 2. Schematic representation of the bead Figure 3. Schematic representation of the bead
mill operation for the disruption of yeast cells  mill operation for the disruption of microalgae
to extract p-glucans [2] cells for biofuel production [3]
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Figure 4. Mechanism of cell disruption by ultrasound [4]

By pressure, in high-pressure homogenizers, squeezing through a slit (Fig. 5).

The operation of a high-pressure homogenizer, squeezing cells through a long slit, ensures
efficient cell disruption.

Grinding a small amount of product (milling, sometimes in a frozen state) — using a pestle in
mortars with fine sand or beads (Fig. 6).

Mechanical homogenization in high-speed blade-type blenders, etc., is more practical for tissue
disruption.

In bead mills, achieved by rubbing between the beads (Fig. 7). The cell disruption method using
a bead mill is employed in breaking yeast cells for the subsequent extraction of B-glucans.

Bead mills are widely used for lipid extraction, for the production of biofuels, and during the
disruption of microalgae cells. They provide efficient single-pass cell disruption, and their advantages
for industrial implementation include temperature control, simple working procedures, the handling
of large biomass, and easily accessible equipment.

Advantages and disadvantages of various mechanical cell disruption methods on an industrial
scale (Table 1).
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Figure 5. Diagram of a high-pressure homogenizer used for pre-processing cells [5]
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Figure 6. Cell disruption using

a pestle in mortars [6] Figure 7. Bead mill [7]

Table 1
Advantages and disadvantages of various mechanical cell disruption methods on an industrial scale

Cell disruption
method

Advantages

Disadvantages

Ultrasonic method

High cell disruption efficiency.
Capability for gentle cell disruption.

Requires special equipment.
High power consumption.

Capability to adjust particle sizes.
Relatively simple maintenance.

High-pressure High pressure for effective disruption. | High energy consumption.
homogenizers Capability to process large volumes Capability for the disruption of
of material. biomolecules.
Capability for disruption in various Requires voluminous
modes. equipment.
Bead mill Ability to achieve uniform grinding. Particle size limitations.

Potential contamination from
mill material.

Requires a relatively long
processing time.
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Assumption. Unlike the grinding of solid substances, cell disruption has a different nature. It is

only necessary to damage the cell wall without completely pulverizing it. The properties inherent to
a cell are unknown, possibly it is elastic, deforms between the working elements, slips, and then
restores its shape

o

Conclusions.

The process of compromising the integrity of the cell is correctly referred to as "Disruption."”
Terms such as "Grinding" and "Disintegration," although encountered in the literature regarding
cells, are not rational, as the goal is not to break the cell into pieces but typically to disrupt the
integrity of its wall.

On an industrial scale, mechanical methods of cell disruption are employed, such as bead mills
and pressure treatment in long slits. Other methods, including chemical ones, may complement
to intensify the process.

Yeast cell disruption is often performed using bead mills. Disruption of algae and bacterial cells
1s carried out in narrow slits under pressure.

The ultrasonic method of cell disruption is only used in laboratory conditions at the "test tube"
level. Examples of its use on an industrial scale are not found, likely due to significant energy
consumption, high energy intensity, and rapid wear of technological equipment components.
The conditions and modes of grinding are insufficiently described; this issue requires detailed
study.

The question of "What constitutes a disrupted cell" remains a subject of discussion, including the
criteria for identifying a disrupted cell as an indicator during research
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General characteristics of mycobiota of some essential oil plants included in the flora
of Azerbaijan
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Maharramova M.H., Kurbanova A.A.
Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan

As a result of the conducted research, the species composition of the mycobiota of a number of
essential oil plants included in the flora of Azerbaijan, the forms of manifestation of their ecolotrophic
relationships, as well as the frequency of occurrence of fungi on individual plants were studied. Both
specific and universal species participate in the formation of the mycobiota of essential oil plants, and
most of the species included in the specific mycobiota of any plant are pathogens of one or another
pathology in plants.

One of the big problems of practical medicine in the modern era is the increase in the number of
diseases based on immunopathological processes. The possibility and consequences of infection with
pathogens of infectious diseases depend on the state of the immune system. Violation of the immune
response usually leads to the fact that the infection becomes chronic and complications develop.

At the same time, the number of strains of microorganisms that acquire resistance to
antimicrobial therapy is also growing from year to year [1]. All this also focuses on the use of
immunotropic drugs, which makes it possible to maintain the resistance of microorganisms to drugs
and achieve the treatment of patients characterized by immunodeficiency.

Obtaining this type of medicinal products from natural sources is one of the most important tasks
of our time, in connection with which a number of medicinal plants have begun to acquire special
importance, one of which, corresponding to this characteristic, are essential oil plants, which are
currently represented in the world flora by 2500-3000 species [2].

In the Republic of Azerbaijan, which has rich plant resources, these plants are also widespread,
and currently the number of such plants included in the flora of Azerbaijan is about 800 species [3].
The main reasons why these plants have become objects of research both around the world and in our
country are that they are used for various purposes, and no harmful effects have been recorded,
provided that after using them, some people will have allergic reactions to these plants.

Despite all this, the plants currently used in folk medicine make up only a small part of all
essential oil plants, and at the same time they are also characterized as one of the habitats of
microorganisms, including their phytopathogenic, toxigenic, allergenic species. The study of this
issue is also among the problems awaiting solution today, at least for the reason that as a result of the
activity of phytopathogenic microorganisms, including fungi, there is not only a weakening of the
biological productivity of plants, but also a decrease in the number of their individuals in the
population. All this makes the study of essential oil plants from this point of view, that is, the species
composition of their mycobiota, forms of manifestation of ecological and trophic specialization of
fungi involved in the formation of their mycobiota, one of the urgent tasks of modern microbiological
science.

Materials and methods. Therefore, the purpose of the presented work is devoted to the study of
the species composition, ecological and trophic relationships and the frequency of occurrence of
micromycetes observed in a number of essential oil plants included in the flora of Azerbaijan. The
identification of fungi was carried out on the basis of cultural and morphological features of their
pure cultures obtained by growing mushrooms in various bleaching nutrient media, using
determinants [3] prepared for this purpose according to similar indicators, and basic data contained
on the official website of the International Mycological Association (IMA). The name of the
mushrooms is given based on the materials of well-known sites.

For this reason, in the course of our research, studies were conducted that also clarified this issue,
and from the results it became clear that 50 species of fungi participate in the formation of the
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mycobiota of the studied plant species, information about the taxonomic structure of which is
summarized in Table 1. As can be seen, most of the registered species of fungi belong to the
anamorphs of pouch fungi. Thus, of the 50 registered species, 10,0% belong to the zygomycota
division, 12,0% belong to the basidiomycota division and 78,0% belong to the Ascomycota division.
Of the total number of fungi belonging to the Ascomycota division, 17.9 (2.14% of the total number
of fungi) belong to the telemorphs of pouch fungi, and 82,1%

The plants selected as objects of research differ from each other in their constituent elements,
and how this difference affects the species composition of a particular mycobiota of individual plants
is of some importance both from a scientific and practical point of view. For this reason, the conducted
studies also paid attention to the explanation of the mentioned issue. From the results obtained, it
became clear that sampling manifests itself in the distribution of fungi among individual plant species,
or rather in the community of fungi involved in the formation of mycobiota specific to a particular
plant.

Conclusions. Thus, from the studies conducted at this stage of research, it became clear that a
number of essential oil plants included in the flora of Azerbaijan are simultaneously characterized as
one of the places of settlement of a wide range of forms of manifestation of fungi, as well as their
ecological and trophic specialization (allergens, toxigens, as well as opportunists). In addition, both
specific and universal species participate in the formation of the mycobiota of essential oil plants.
Most of the species included in the specific mycobiotics of any plant are pathogens of one or another
pathology in plants.

Let us add to the above that the mentioned essential oil plants are widely used both for food and
feed, and in folk medicine, and today in many countries, as well as in Azerbaijan, there are no perfect
regulatory documents regulating the principles of microbiological and mycological safety of these
plants. Therefore, the results obtained once again confirm the need to develop or improve these
documents.
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Analysis of sugar confectionary storage regimes
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Maintaining the correct temperature conditions guarantees the safety of confectionery products.
As a rule, the rooms where goods are stored should not be hot. Low-temperature storage and utility
rooms, refrigerated cabinets and confectionery showcases are suitable for this.

Sudden temperature changes can significantly affect product quality. In such cases, chemical and
physical processes are activated, resulting in condensation, which reduces the shelf life of
confectionery products.

The next factor affecting the safety of confectionery products is the relative humidity of the air.
If it is too high, microorganisms and fungi can appear, and mold will appear on the surface of the
product. It should also be noted that both natural and forced ventilation should be arranged in the
room. This helps in maintaining the proper temperature and humidity, as well as the release of gas
and steam.

When choosing equipment to store confectionery products, it is important to pay attention to the
type of refrigerator. Showcases can have static cooling: cold air is provided by an evaporator and
distributed naturally throughout the installation [1].

The second type of cooling is dynamic: the air is circulated by a fan. In this case, the required
temperature is achieved faster and there are no strong changes (no more than 2-4 © C). The dynamic
type has a number of serious disadvantages. Some confections are air-dried in this type of
refrigeration unit. This happens with flour products stored without packaging: cakes, pies, muffins
and rolls. When placing products, it is necessary to pay attention to the requirements of the commodity
neighborhood and strictly observe the sales periods. Products should be placed in groups. Shelves
and shelves should be installed at a distance of 50 to 70 centimeters from the walls.

Products should not be placed next to each other if they have a strong odor that can be transferred
between products. Also, you should not store high-moisture products such as fruit, jam or cream, or
dry products including biscuits, gingerbread and waffles close together.

How long edible products can be stored depends on the reducing agents they contain. If their
concentration increases, products can become waterlogged. This happens if their hygroscopicity
increases. This rule also works in reverse. A decrease in the content of reducing agents leads to drying
or sugaring.

Storage periods and conditions depend on the type of confectionery:

Unpasteurized products such as jam, marmalade and marmalade should be stored in a dry place
with sufficient ventilation. Here, the relative air humidity should not exceed 75%, the temperature
varies in the range of 10-20 ° C. The shelf life of these products is as follows:

Sterilized products can be stored for 2 years.

If not subjected to such processing, it should be consumed within 12 months from the date of
manufacture.

Unsterilized products packaged in aluminum or polymer containers should be consumed within
six months.

When storing products such as waffles, crackers or gingerbread, the relative humidity of the air
should not exceed 75% and the temperature should not exceed 18 °C. The retention periods will be
as follows:

Puff pastries can be stored for three months, cookies with a fat content of more than 20% — about
two weeks.

Below we will consider how long you can store confectionery products containing cream,
including cakes, pies and rolls:

If the whipped mass is made of cream or sour cream, it can be eaten for six hours.

Confectionery with butter, cream or curd has a shelf life of 18 hours.
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Products with whipped yogurt, cream cheese and potato cake can be used within 36 hours.

Confectionery with whipped protein cream has a shelf life of 72 hours.

Regardless of what type of cream is used in the production of confectionery products, cream,
protein or cream, what other ingredients are used will affect their shelf life. These can be berries,
fruits, various syrups or preservatives. The air temperature should vary between 2 °C... 6 °C. The
presence of whipped cream in the product indicates that its shelf life is five days.
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polymers for the purpose
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Introduction. In the nutrition of adults and children, milk and dairy products play a very
important role, they are the subject of intense demand, therefore it is important to guarantee the safety
and quality of milk and milk products during the shelf life determined by scientific research and
introduced by relevant regulatory documents. For the convenience of consumers, the majority of these
products are manufactured in lightweight and small-sized packages, which at the same time entails a
significant increase in the environmental burden, since the most common glass and petroleum-
polymer packaging materials are not biodegrade under natural conditions. However, so far it has not
been possible to develop practical packaging methods using environmentally friendly materials that
would be widely used in food enterprises [1,2].

There are several schemes proposed by scholars for the classification of biodegradable materials.
For example, according to [3], there are three groups of biodegradable materials. The first group is
plant polymers, used alone or mixed with biodegradable synthetic polymers. The second group
consists of microbial polymers obtained by fermentation of agricultural raw materials used as a
substrate. Among these polymers, polyhydroxyalkanoates or PHAs are also distinguished, the most
famous representative of which is PHBV (polyhydroxybutyrate covaleriate). The third consists of
monomers or oligomers polymerized by conventional chemical processes and obtained by
fermentation of agricultural raw materials used as a substrate. Among the materials in this category,
the best known is polylactide (PLA). The fourth group is products obtained by synthesis from
petrochemical raw materials. These are several polymers or subgroups: polycaprolactones (PCL);
polyesteramides (PEA); an aliphatic copolyester such as polybutylene succinate adipate (PBSA); an
aromatic copolyester such as polybutylene adipate coterephthalate (PBAT). The hierarchy of
biodegradable polymers, as well as the raw materials used for their manufacture, is shown in fig. 1.

Widening the scientific knowledge on the biodegradable polymer materials which are of practical
significance for the milk processing industry is the principal goal of the Ukrainian-Latvian Joint
Scientific and Technological Cooperation Project “Enhanced use of environment friendly
biodegradable packages for dairy products (BIOPACK Dairy)” which is to start in 2023 and to be
fulfilled by the researchers of the Institute of Food Resources of NAAS (Kyiv, Ukraine) and Latvia
University of Live Sciences and Technologies (Jelgava, Latvia).

Materials and methods. Assessment of the environmental and technical feasibility of using
bioplastics for packaging milk and dairy products is the subject of this report. For its preparation, a
systematic approach was used to research factual materials, in particular, scientific and scientific-
practical literature, legal acts, regulatory documents, etc.; abstract-logical approach to generalize the
results of the study and formulate conclusions.

For the practical research was used Soft cheese Kleo (produced in Latvia). It was packaged by
the Ceramis®-PLA-SiOx coating film known as the first new biodegradable PLA film with improved
barrier properties [5]. The thickness of the film was 50+2 um [6].
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Figure 1 — Nomenclature of biodegradable polymers adopted from [4]

The mechanical properties are critical and must be adapted so that the dairy product is protected
even during long periods of storage and transport. The corresponding mechanical properties are
typical for PLA in semi-crystalline form, such materials have mechanical properties similar to
conventional packaging materials [9]. Comparative tests have shown that the tensile strength,
elongation and tear strength of PLA and starch films are PCL were lower than low-density
polyethylene (LDPE) and high-density polyethylene (HDPE) films, collapse-based consumer
packaging compression. PHB was in the same range as for polypropylene (PP), polystyrene (PS) and
polyethylene (PE) containers [10.11].

The consumption temperature for most milk products is between 0 and 40 °C. However, hot
filling and sterilization can be used for liquid milk products with a long shelf life. In addition, when
processing packaging materials (forming, sealing), they are exposed to high temperatures. Therefore,
packaging materials must withstand deformation at high temperatures for a certain time, depending
on the products being packaged [2].

Water vapor barrier properties depend on the type of product. For example, strong water vapor
barrier properties are critical in the packaging of such milk products as butter and cheese, where
moisture loss and surface drying are key. In addition, the packaging of products with a short shelf life
is less critical, since the temperature is low and the shelf life is less than 10 days. Thus, a thin layer
of polyethylene is a sufficient barrier to moisture in milk cartons [2].

Biopolymers are often hydrophilic and therefore may not function properly if distinct water vapor
barrier properties are desired. However, when comparing the Water Vapor Transmission Rates
(WVTR) of various packaging biomaterials with those based on mineral oils, it becomes apparent
that it is indeed possible to produce biomaterials of acceptable WVTR, especially for short-term
storage of dairy products [8]. PLA provides better water vapor protection than starch-based materials.
[11] notes that the WVTR of PLA films was only 4 times greater than that of conventional films
(PVC and LDPE), 2 times greater than for PS containers, and 40-60 times greater than PP and PS
containers. The selectivity (level of permeability) of bio-based materials with respect to other gases
is in the range that is typical for conventional packaging materials used in the food industry. The
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permeability ratios of the two specific PLA films were 7:1 [11], which is in the range of conventional
petroleum-based plastics.

Odor barrier properties are an important characteristic, especially for products such as butter and
milk, which can take on flavors such as citrus fruits. In addition, poor odor barrier properties can lead
to loss of flavor in mature cheeses, resulting in poor quality. Unfortunately, data on aroma
permeability are practically non-existent [12]. PLA has been found to be an effective barrier to ethyl
acetate and D-limonene and thus is expected to be a good odor barrier. Based on the literature, odor
barrier properties are not a specific problem for biobased materials. Exposure of packaging materials
to oils as well as acids can reduce the effectiveness of the polymer. Milk products are often acidic,
salty and/or high in fat, it is important to assess the chemical resistance of materials. Microorganisms
can use biologically originated packaging materials as energy sources. Thus, there is a potential risk
of growth of unwanted mold and bacteria on the packaging, and if the packaging is degraded during
food storage, external microbial migration may occur, resulting in food contamination. There are only
a few reports of an increase in the number of microorganisms on bio-based packaging materials.
Studies show that PLA and PHB inhibit the growth of molds [2,13].

In food packaging terminology, the term "migration" is used to describe the transfer of substances
from packaging to food, which is an important aspect to consider when using food packaging
materials. Studies have shown that the total migration from different PLA polymers to water, acetic
acid, isooctane, olive oil and solid stimulant — modified phenylene oxide — is well below the limit of
10 mg/dm? [13].

Requirements for bio-based packaging materials must include full composting after use [14].
This includes the so-called biodegradation process, in which enzymes from microorganisms
hydrolytically degrade polymers. PLA polymers hydrolyze without any help from hydrolytic
enzymes in the presence of water [10]. In addition to water activity, such parameters as pH value,
available nutrients, oxygen, storage time and temperature are important for the biodegradation
process. Thus, it is important to control these parameters during the shelf life of the product in order
to protect the packaging material from degradation and hence the packaged milk products [2].

The research of a soft cheese belong to perishable food was conducted [6]. Commercially
available Ceramis®-PLA-SiOx and plain polylactide PLA films were used for packaging of the soft
cheese Kleo. Considering all experimentally obtained results, it was recognized that the shelf life of
cheese Kleo could be acceptable when packaged in the biodegradable Ceramis®-PLA-SiOx-coated
film and stored till 30 days, which is similar to conventional packaging materials PE/OPA and
Multibarrier 60. Whereas the PLA film, which is without barrier properties, provided the shelf life of
only 10 days for the soft cheese Kleo, therefore it can be concluded that the PLA material is not useful
for packaging of perishable products [15]. Experiments were also carried out to use the Ceramis®-
PLA-SiOx for Sous vide packaging of soft cheese Kleo under conditions of mild thermal treatment
(6062 °C), and it was found that the shelf life of cheese Kleo exceeded 30 days.

As a direction of the future research a study of determination and / or predicting the shelf life of
milk products in biodegradable packaging can be recommended. Based on the methodology described
in [16], the problem of predicting the shelf life of a food product in a biodegradable package can be
solved, having previously substantiated the nomenclature of factors X; ... X4, the most significant in
terms of finding the parameters that determine the quality of these products and the technological
suitability of the package after a specific shelf life. In this case, it is advisable to use the following
factors when performing the shelf life capacity calculation:

X1 is a complex factor of dairy product quality;

X is the factor of the barrier properties of the packaging material;

X3 is the mechanical strength factor of the packaging material,

X4 1s the biodegradation resistance factor of the packaging material.

Having determined the values of these variables in the course of practical studies, it is possible
to obtain interpolation formulas that can be used to reliably predict the duration of storage of dairy
products in ecological biodegradable packaging.
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Another possible direction of the research and development concerning biodegradable
packaging materials for the food, including milk, products can be focused on modifications of
regulatory documents of various levels on specifications for food products, in the sense of adding
provisions governing the procedure and rules for their ecological packaging. This can allow in a
sufficient and expedient way updating domestic and international regulatory documents in force [17].

Biodegradable materials are of great importance for the entire agrifood complex as form the
future demand for the agricultural raw materials the food packagings are made of: vegetable materials
(soybean, corn, wheat, pea, etc.) as well as the materials of the animal origin (casein, collagen, whey,
keratin, gelatin, etc.) [18,19] .

The above information confirms the opinion containing in [20] that packaging materials and
techniques for dairy products and liquid milk kept evolving with the advancements in materials
engineering and technologies along with the user aspirations and behavior. Biodegradable packaging
answers the ecological viewpoint while the durability of low waste materials has a correlation with
product shelf life which needs to be addressed [16].

Conclusion. The collected and analyzed scientific and technical information confirms the
possibility and feasibility of using biodegradable materials, in particular bioplastics, as innovative
packaging materials for use in the dairy industry. These materials, primarily PLA, do not differ
significantly in mechanical and other technological properties from traditional hydrocarbon-based
plastics.

However, the tests performed on packaging soft cheese using Ceramis®-PLA-SiOx film gave a
negative result, since this packaging material provided the storage of a perishable product and
breathes for 10 days. Therefore, within the framework of the Ukrainian-Latvian project, it is advisable
to include other PLA films and other polymeric biodegradable materials.
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Flour confectionery is a product consisting of semi-finished products based on flour and sugar,
the content of flour is at least 25%

The production on flour confectionary products is organized in confectionary factories,
confectionary shops of the baking industry, public catering establishments, and consumer
cooperatives.

Flour confectionery has an important share in the total volume of confectionery production and
is represented in a wide variety. They can meet different needs of consumers. Most of them are
characterized by an attractive appearance and a fairly high energy value.

Flour confectionery products belong to the category of regular consumption products, the
demand for which is constantly increasing. Therefore, the creation of functional flour confectionery
products is promising.

Many fruit and vegetable powders are used in the preparation of flour confectionery
products.Examples of these fruit and vegetable powders are apple, beetroot, carrot and hawthorn
powders, which are widely distributed in the country.

Taking into account that the recycled raw materials of the fruit and vegetable industry are not
fully used, it is promising and relevant to recycle raw materials of juice production (squeezing,
napkins and purees — waste that does not lose nutritional value), including powder.

The creation of functional flour products is impossible without introducing fruits and vegetables
or their processed products into their recipes. Fruits, vegetables and berries are sources of biologically
active substances, especially vitamins, macro- and microelements, which they contain in an easily
digestible form and in proportions that are optimal for the human body. Dietary fiber from fruits and
vegetables differs from grains because most of them are partially soluble during processing.

The effect of dried fruit and vegetable powders on the quality of confectionary products is
enormous. Fruit and vegetable powders have benefits in attracting consumers by improving the
appearance, texture, nutritional value, sensory properties and shelf life of confectionary products.

Fruit and vegetable powders improve the appearance, texture, shelf life, etc. properties of
confectionery products and also have many benefits for the human body.

They are rich in vitamins, antioxidants, micro- and macroelements, bioflavonoids and plant
fibers.

The influence of fruit and vegetable powders on the quality of muffins during storage has been
established, which consists in reducing the rate of their staling and fat oxidation. When buying these
natural powders, since they do not contain any additional food additives, nutrients prevail and have a
beneficial effect on the body. There is no harm to the body.

As a result of the research, the practical use of fruit and vegetable powders in cupcake production
technology has been substantiated, which will expand the range of functional flour confectionery
products and increase their shelf life from 7 to 10 days without the use of preservatives.

These powders are promising raw materials for creating a new generation of food products.

Fruit and vegetable powders have a number of advantages over raw materials, such as lower
weight and volume, longer shelf life, ease of use, etc.

Carrot powder is made from table varieties of carrots that have a small core and a dark orange
color. The total amount of waste and loss of dry matter during the production of carrot powder is 20-
21%.

Carrot powder is an orange-yellow product with a pleasant, distinct carrot flavor. When mixed
with water, it forms a puree that is no different from natural, freshly prepared puree. The shelf life of
conventionally dried carrot powder should not be more than 3 months.
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Hawthorn’s delicious red berries have been used in jams, jellies, wines, and sweets, and are
widely available in many forms as dietary supplements.

Beets contain a whole range of useful substances. The bright color became the reason for using
the powder as a dye. Its advantage is not only its rich color, but also its medicinal properties and
naturalness. This ingredient gives confectionery, creams and other dishes a rich red color.

Confectionery is a type of food that is widely used in accordance with the demand of the time.
In order to create conditions for rational nutrition and improve the health of the population, the
amount of use of such natural powders should be increased.
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Introduction. Poultry farming and poultry processing are among the most promising branches
of agrifood production. Research and development in this area requires a complex combination of
professional knowledge in biology, chemistry, engineering and economics. The main purpose of the
processing of poultry and products of it is the production of food for people, however, important areas
in this area are a comprehensive solution to existing environmental problems and non-food use of
poultry products, such as: the production of feed for agricultural and other domestic animals, the
production of fertilizers, etc. [1,2]. According to experts, the long-term upward trend in poultry meat
consumption will remain relevant, both given its lower cost, and due to increased demand for white
meat among consumers in high-income countries. The latter is explained by the fact that poultry meat
is considered easy to prepare, healthier and perceived as the best choice. In middle- and low-income
countries, poultry is seen as a cheaper alternative to other meats [3].

Poultry products are rich in collagen, a structural protein found in many animal organs such as
skin, bones and connective tissues [4]. New ideas about the role of collagen in nutrition, the creation
of original products, the need to develop non-traditional and improve existing technologies of
collagen substances of various functionality, the known and constantly growing shortage of animal
protein and a significant amount of low-value resources that are irrationally used for scientific
justification and practical implementation maximum transformation of collagen-containing resources
into products or preparations useful for humans [5, 6]. Collagen is a part of living organisms — animal,
plant, microbial and marine ones. Accordingly, the resulting animal raw materials, depending on the
origin, are characterized by a different content of collagen [7].

By-products of poultry processing are an excellent source of collagen protein, but remain poorly
understood and therefore not used with due efficiency [8]. Increasing chicken production around the
world has led to an increase in the number of by-products that are not widely used, since it is poultry
meat and fillets and legs that are of commercial value. The introduction of innovative technologies
for the processing of poultry by-products provides the desired economic results, because the use of
these technologies increases the cost of the entire production chain. In addition, global trends in the
field of sustainable development and the cyclical economy necessitate the use of these by-products
as raw materials suitable for use in various fields [9,10]. This avoids the accumulation (or disposal)
of these biological masses, which lead to environmental problems and additional costs, since the by-
products of chickens, including heads, skins, feathers, combs, bones, intestines, blood, adipose tissue,
legs, intestines, account for 37% of the total live weight of poultry.

To justify the rational use of collagen-containing raw materials from poultry, studies of physical
and chemical parameters were carried out, and the mass fraction of hydroxyproline and collagen in
two states was determined: before heat treatment (cooking) and after it.

Materials and methods.

These studies used generally accepted methodologies and industry standards:

— mass fraction of protein according to DSTU ISO 937:2005 “Meat and meat products.
Determination of nitrogen content (reference method)” (ISO 937:1978, IDT);

— mass fraction of fat according to DSTU 8380 “Meat and meat products. Method for
measuring the mass fraction of fat” or DSTU ISO 1443:2005 “Meat and meat products.
Determination of total fat content” (ISO 1443:1973, IDT);

— mass fraction of water according to DSTU ISO 1442:2005 “Meat and meat products.
Determination of moisture content (Reference method) (ISO 1442:1997, IDT)”;
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— pH value — using an ion meter of the laboratory brand I-160M with a measurement
accuracy of up to +0.02;

— water activity — using a portable high-speed device model Aqualab Series 3TE with a
measurement accuracy of up to +0.03 — in accordance with the requirements of DSTU
ISO 21807:2007 “Microbiology of food and animal feed. Determination of water activity
(ISO 21807:2004, IDT)”.

Determination of the collagen content (by mass) in the legs of broiler chickens was performed
according to [7]. The method is based on the isolation of hydroxyproline in the acid hydrolyzate of
the sample, its oxidation, the color reaction with the oxidation products, and the subsequent
measurement of the color intensity expressed in optical density. A standard preparation of
hydroxyproline was used. The optical density was measured using a KFK-3-01 photoelectric
photometer.

For research, 24 legs of broiler chickens were selected, the weight of which before treatment was
1.049 kg, after treatment — 1.032 kg. Cleaned and processed (without claws, feather residues and dirt)
legs were boiled in water for 3 hours.

The optical density of the resulting broth was measured using a spectrophotometer at a
wavelength of 558 nm. The optical density of control solutions, as well as experimental samples, was
preliminarily measured relative to the control one. The concentration of hydroxyproline in the broth
was determined from the calibration curve after the addition of 10 cm® of
paradimethylaminobenzaldehyde [12]. The content of hydroxyproline X (mass fraction, %) was
calculated by the formula:

¢-250-100-100
(m, -V -10°)

where ¢ —concentration according to the calibration curve, pg/cm3;

250 — hydrolyzate volume, cm3;

100 — volume of hydrolyzate solution, cm3; 100 — conversion factor in %;
ml — weight, g;

V — the volume of the hydrolyzate for neutralization, cm3

106 — conversion factor pg in g.

X =

9

Results and discussion. Using the methods described above, physical and chemical
characteristics of raw materials were determined before heat treatment (boiling) and after its
completion. As a result of processing the measurement data, taking into account the coefficient for
recalculating the content of hydroxyproline to collagen (the numerical value of the coefficient is 8.07
[7]), we obtained the content of protein, water, fat, ash, as well as the pH value and water activity.
The results obtained are presented in table 1.

The content of collagen in raw materials subjected to heat treatment (cooking) was determined.
The proportion of collagen remaining in the studied raw materials and passing into the broth during
cooking was determined. Also physical and chemical parameters of raw materials after boiling and
the mass ratios of the components were studied. Determination of the content of collagen in boiled
legs and broth from them was carried out in the same way and in the same order as for raw materials.
The results of the above studies are shown in table 2.
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Table 1 — Physical and chemical characteristics of raw materials [7]

. Content, % (by mass)
Brotlerfegs ProIt{e in, Water, W Fat, J Ash, Z PH "
Before thermal treatment
Without bones 18.92 64.07 14.47 2.55 7.24 0.987
With bones 19.20 63.04 11.69 6.06 7.31 0.991
After thermal treatment (boiling)

Botled, without | 9159 | 68.94 8.94 053 | 7.05 | 0.985
Broth without fat 1.44 98.39 0.005 0.17 6.92 0.995

Table 2 — Content of hydroxyproline and collagen (%, by mass) in experimental samples of raw

materials and legs of boiled broiler chickens [7]

Content, % (by mass)
Broiler legs Hydroxyproline Collagen
Before thermal treatment
Without bones 0.83 6.71
With bones 0.88 7.08
After thermal treatment (boiling)
Boiled, without bones 0.84 6.78
Broth without fat 0.22 1.81

Conclusion. The results of the conducted studies showed that the physical and chemical

parameters of raw materials before heat treatment had the following values:

the protein content was higher in the legs of broilers minced with bones (19.20%) than in the
legs of broilers minced without bones (18.92%);

humidity and water activity of the legs samples of broilers minced with bones (water content
63.04%, water activity 0.991) were greater than that of samples without bones (water content
64.07%, water activity 0.987);

the content of collagen (by mass) in the legs of broilers minced with bones is greater (7.08%)
than in the legs of broilers minced without bones, which is 6.71%.

Studies to determine the physical and chemical parameters of raw materials after heat treatment
have shown that:

in the legs of broilers minced without bones, the content of protein was 21.59%, and in the broth
without fat — 1.44%;

the water content in legs, minced without bones was 68.94%, and accordingly in the broth
without fat — 98.39%;

water activity indicator was 0.985 (legs of broilers minced without bones) and 0.995 (for broth
without fat).
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Therefore, the results of the performed studies give grounds to assert that after cooking, the mass

fraction of hydroxyproline and, accordingly, collagen in legs without bones is greater than in broth
without fat. Thus, most of the collagen remains in the cooked raw material.

10.
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Quality indicators of vegetable juices

Yusifova M.R., Sutuyeva A.E.
Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan

A healthy diet should include fruits and vegetables as they are a good source of vitamins,
minerals, fiber and bioactives. Adequate consumption of fruits and vegetables has been shown to
reduce the incidence of several major diseases and deaths. However, fruits and vegetables are quite
perishable due to their high moisture content (up to 85% wt) and the metabolic and respiratory
processes that occur after harvest. It is stated that vegetables, fruits and canned foods such as juices
should be included in a person’s daily diet. Because of their health benefits, nutritionists advise
consuming at least 400 grams of fruits and vegetables daily in 5 servings to evenly distribute essential
nutrients for health. According to the World Health Organization (WHO), One of the top ten health
risk factors is poor intake of fruits and vegetables. A diet low in fruits, vegetables and canned foods
is linked to several chronic diseases, including cancer, obesity and cardiovascular disease, according
to a large body of scientific research. Thus, fruit juices enriched with functional ingredients offer
several health benefits to consumers.

Moreover, the growing consumer trend towards maintaining good health is driving product
innovation in this segment. For example, omega-3, fiber, bioactive compounds, vitamins and
probiotic bacteria are some of the functional ingredients that offer enormous potential for juice
production in the juice industry. Vitamins are added to fruit juices to enhance the nutritional profile
of fruit juice products. Vitamins D, E, A and C are popular types of vitamins added to fruit juices.
Various government initiatives are being taken around the world to increase the consumption of
fortified food and beverages.

Fresh juices are very useful. But scientists say that there are also points that pose a certain threat.
This means that freshly squeezed juices bring not only benefits, but also harm.

This drink has a lot of calories. Interestingly, a glass of juice is equivalent to a glass of cola. And
this means rapid absorption of glucose into the blood. In a word — this is a diabetic bomb. The risk of
acquiring such a disease increases by 20%. This move provokes the release of insulin and wears out
the pancreas.

Drinking such drinks in the morning on an empty stomach is strictly prohibited. Existing enzymes
negatively affect tooth enamel and are bad for the stomach.

Some fresh juices are contraindicated for stomach ulcers.Especially acidic substances: lemon,
orange, currant and cranberry juices. They increase acidity and cause heartburn.

Freshly squeezed juices are beneficial drinks for the body, which enrich it with a lot of useful
substances, boost immunity, and also improve mood. They are used as a preventive measure for many
diseases. But we should not forget that not everyone can consume fresh drinks. Uncontrolled use can
lead to a number of troubles. Nursing mothers and children should visit a doctor and seek advice
when consuming freshly squeezed juices. Such consultation influences the further development of
children.

So, freshly squeezed juices are a vitamin bomb for the body, which can bring both benefit and
harm.

Lemon juice

The aromatic pulp of lemon is often used to make multi-juices. The pH of lemon juice is 3.2 with
6—7% acid. Juice with the addition of lemon is high in vitamin C, it contains citric acid, some malic
and aconitic acids. Lemon juice is useful for headaches and urethritis. It is better to avoid juice if you
have gastrointestinal diseases (pancreatitis, ulcers, gastritis), as well as with a sore throat.

Carrot juice

Carrot juice is a storehouse of vitamin A, which is necessary for liver restoration. It also contains
carotene, which is a good antioxidant. The effect is increased if you mix carrot juice with other
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vegetable juices. Juice from carrots and spinach heals the digestive system, and juice from carrots,
beets , and cucumbers heals the liver and kidneys. Carrots are also useful for restoring vision. For
these reasons, it is necessary to add carrot juice to at least 50% of vegetable juices.

Please note that the skin may appear a little yellow at first due to the carotene and phytochemicals,
but if you continue to consume the juice, it will return to its normal color. Take with caution during
exacerbation of gastritis and stomach ulcers.

Asparagus juice

Fresh asparagus contains a large amount of alkaloids (asparagines). But they become useless if
the asparagus is cooked or canned. Fresh asparagus juice is especially useful in the treatment of
kidney diseases and problems with the glands of external and internal secretions. Use with caution in
case of cholecystitis, acute pancreatitis, bloating and flatulence.

Cabbage juice

This juice is especially beneficial for the duodenum. Cabbage juice, due to the content of sulfur,
chlorine and iodine, effectively cleanses and restores the entire body, improves skin condition. It is
very effective for constipation and stomach problems. The only drawback of cabbage juice is
increased gas formation, as waste accumulated in the intestines begins to come out. Under no
circumstances should you add salt to your drink: this can harm the body. Pregnant women, patients
with enterocolitis and people with high stomach acidity are advised to refrain from using it.

Celery juice

Fresh celery contains large amounts of active organic sodium. The special thing about sodium is
that it keeps calcium in a liquid state. Celery is a must for those who consume large amounts of sugar
and starch. Celery juice contains many vitamins and minerals — vitamins A, C and K, potassium, folic
acid, magnesium. It cleanses the body well of harmful microorganisms and enhances the protective
function of the liver. Freshly squeezed celery juice should not be taken by people who have kidney
problems.

Cucumber juice

Cucumber contains large amounts of silicon, sulfur, potassium, sodium, calcium, phosphorus and
chlorine. Cucumber juice is useful as a diuretic product. Combined with carrot, lettuce and spinach
juices, it stimulates hair growth and cleanses the skin. A mixture of carrot and cucumber juice is most
effective for rheumatism, which can be caused by a large accumulation of uric acid in the body,
especially in the joints. Due to the fact that cucumber juice contains a large amount of potassium, it
is effective for high or low blood pressure, as well as diseases such as periodontal disease, gum
disease and teeth. Moreover, this green juice strengthens your nails. If you have kidney or gallstones,
as well as exacerbation of gastritis or pancreatitis, it is recommended to avoid cucumber juice.
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Development of cold dessert technology using local raw materials

Nasrullayeva G.M., Yusifova M.R., Omarova E.M.,
Maharramova M.H., Kurbanova A.A.
Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan

Cold desserts are one of the most commonly used food products in the summer season. In the
research work, purple carrot was used in the preparation of cold dessert, taking into account its
physico-chemical indicators and healing properties

Carrot, one of the most widespread vegetable products among root vegetables, was taken as the
research object[1,2].

Fresh carrots from the umbelliferous family are used in the preparation of juice, various types of
food and salads, and in the production of vegetable preserves and carotene

Various analyzes were performed to determine the suitability of the carrot used for production

200 grams are taken from the carrot by measuring with an electronic scale.

After preliminary processing, it is cut into small pieces on a cutting board with a knife and added
to the pot to be cooked together with milk. Carrots are cooked together with milk until it reaches
boiling temperature, then the temperature is reduced so that the carrots are cooked wellAt this time,
the color of the milk turns purple and a pleasant aroma is emitted from the mixture After the carrots
are completely softened, they are removed and left to cool. It is mixed with a blender until a complete
mixture is obtained. Then, the cream and vanilla are mixed together with a homogenizer, since they
are laboratory conditions.

After the cream starts to mix, add powdered sugar little by little and continue the process until
the powdered sugar is completely mixed. Homogeneous mixture and carrot puree are added to the
blender container.The mixture is stirred until completely dissolved. The resulting mixture is divided
into containers for freezing. Coconut is used for the topping, but chocolate, hazelnuts, etc. are
optional. can be added

The mixture is placed in a shock-freezing device pre-heated to -400C. The freezing process
continues for 2-3 hours

Organoleptic quality indicators according to ISO 5492:2008 standard, microbiological indicators
according to ISO 4833:2013 standard, physico-chemical quality indicators using GOST 31457-2012
standards were determined in the produced dessert. From the physico-chemical indicators, first
dripping and complete melting time, formaldehyde, titratable acidity and active acidity were
determined.

The assessment of organoleptic indicators in any food product, as well as catering products
obtained from carrots,begins with the analysis of the appearance. At this time, the composition of the
mass should be homogeneous, there should be no foreign particles, and no mold should be observed.
Foreign smell, taste and smell are unacceptable. However, the specifics of the product should be taken
into account. For tasting, samples of the dessert are taken in 5 containers and given to the tasters. To
determine the quality, the product's appearance, taste, smell and general acceptability are evaluated
on a scale of 1-5. Here, 1- unsatisfactory, 2- satisfactory, 3- good, 4- very good, 5- excellent.

Based on the information obtained as a result of the tasting, the product was considered acceptable in
terms of taste and quality and it was determined that it is suitable for consumption
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Table 1
Tasting results on dessert produced from carrots
Product to Appearance | Taste The Generaiﬂ. .
Taster smell acceptability Taster review
be evaluated (1-5) (1-5)
(1-5) (1-5)

It would be tastier
Nel Cold dessert 5 5 4 5 if walnut kernels

were used

A delicious dessert,
Ne2 Cold dessert 5 5 4 5 thought out

differently

A delicious dessert,
Ne3 Cold dessert 5 5 4 5 thought out

differently

It could be even
Ne4 Cold dessert 4 5 4 5 better.

The taste indicators
NS Cold dessert 4 5 4 5 are high and

pleasant.
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Effect of Lankaran tea of the organism

Maharramova S.I., Omarova E.M., Kazimova 1.G., Mammadalieva M.Kh.
Azerbaijan State Economic University (UNEC), Baku, Azerbaijan

Lankaran is one of the largest and oldest cities of the Republic of Azerbaijan, the largest city in
the southern region. Lankaran is located between the Caspian Sea and the lush Talysh Mountains.
Lankaran is called the pearl of the South. Lankaran cuisine is one of the most famous cuisines of
Azerbaijan and is very rich. Tea culture in Azerbaijan has an ancient past and deep-rooted traditions.
Here, tea is characterized as a symbol of hospitality and respect for guests. Serving tea in special cups
and pears in glasses is considered an ancient tradition. Azerbaijanis believe that the tea table is an
ideal choice for conversation and relaxation. Currently, Azerbaijan is considered to be the country
with the oldest tea traditions in the Caucasus. According to experts' research, more than 10,000 tons
of tea are consumed annually in Azerbaijan. Tea, as a drink, was not satisfied with just having a
cooling and calming effect, but became an indispensable decoration of Azerbaijani tables.

Tea has a positive effect on food digestion, blood vessels and nervous system, regulates blood
pressure. Currently, preparations made from tea catechins are used in the treatment of many diseases.
In recent years, it has been determined that the tannin catechin complex contained in tea neutralizes
radioactive strontium in the human body. Japanese scientists have determined that tea has the most
positive effect on poisoning the body with strontium-90 from radioactive deposits. Contrary to
alcoholic beverages, as a result of tea's restorative effect on the nervous system, cases of faintness
and weakness are observed. At the same time, tea is the best antiperspirant, it stops headaches. The
vitamins contained in tea increase the body's resistance to scurvy and other infectious diseases,
prevent drying of the skin, soften it, lighten its color.

The chemical composition of Lankaran tea cultivated in the southern region and its role in the
orqanizm were studied.

There was a study of the tea cultivated in the southern region of Azerbaijan and taking into
account its importance for the organizm.

As can be seen from the research, the chemical composition of tea is rich in useful substances
important for the organizm. Taking these into account, it is planned to study the components of the
tea.

Tea culture in Azerbaijan has an ancient past and deep-rooted traditions. Here, tea is
characterized as a symbol of hospitality and respect for guests. Serving tea in special cups and pears
in glasses is considered an ancient tradition. Azerbaijanis believe that the tea table is an ideal choice
for conversation and relaxation. At present, Azerbaijan is considered to be the country with the oldest
tea traditions in the Caucasus. In addition to brewing tea in a simple form, it is also a widespread
tradition to add special flavoring plants to it. Thus, thyme, which is considered one of the priceless
pearls of Azerbaijan's nature, is a completely natural product, which is brewed together with mint,
cloves and other aromatic plants. Lemon is considered an indispensable element of tea tables. Due to
its caffeine content, black tea has an invigorating and toning effect on the body, calms and activates
the mind.

The use of tea is one of the oldest drinks inseparably connected with the national culture and
historical traditions of many peoples, including Azerbaijan. Black, green, red and yellow tea are
distinguished according to the processing of tea leaves. Tea has a pleasant taste and has a tonic effect
on the body. The most important constituents of tea leaf dry matter are phenolic compound, alkaloid,
essential oil, protein, carbohydrate, pectin, pigment, vitamin, enzyme and minerals. The amount of
dry matter in the river is divided into water-soluble and insoluble. In addition to the benefits of tea
for the body, it also has harmful effects. People suffering from liver, kidney stones, acute stomach
diseases, as well as rheumatism and high blood pressure are recommended to drink as little tea as
possible.
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The main mineral elements of the tea are potassium, sodium, calcium, magnesium, manganese,
iron, sulfur, phosphorus, silicon, chlorine, as well as aluminum, tin, nickel, copper, zinc, barium,
titanium, chromium, silver, fluorine, etc. Since the manganese content of the tea increases the
mobility of the joints, it can be used for the prevention of the treatment of the musculoskeletal system.
The copper in the tea plays an important role in oxidation-reduction processes at the cellular level.
Tea slows down the formation of fat layers on the inner surface of blood vessels, maintains the acid-
alkaline balance of the blood.

Tea leaves contain alkaloids — caffeine, theophylline and theob— romin. Caffeine stimulates
mental activity, has a milder effect on the central nervous system, and increases general physical and
mental activity. Thanks to fluoride, which is good for teeth, tea prevents caries. Rutin creates
conditions for the accumulation of vitamins in body tissues, strengthens the walls of blood vessels
and capillaries. The tea plant synthesizes a high amount of catechin and other polyphenols with
vitamin P properties, ascorbic acid, thiamin, riboflavin, nicotine, pantothene, folic acid, caratinoid.
collects compounds such as s. Tea is a rich source of minerals, as many as 20 amino acids have been
found in its content. Tea leaves contain alkaloids such as caffeine, theophylline and theobromine.

Tea catechins almost completely eliminate the harmful effects of radioactive fallout on the body,
prevent the development of diseases such as Alzheimer's and Parkinson's. In the human body, vitamin
P increases the strength of blood vessels and reduces their permeability. Due to their antioxidant
properties, black and green teas effectively slow down the development of atherosclerosis and reduce
the level of atherogenic forms of lipoproteins. Vaccines prevent the development of oncological
processes, lower blood pressure, have antimicrobial, disinfectant, and antioxidant effects.Vaccines
are a mixture of polyphenolic compounds and their derivatives. It prevents the development of
oncological processes, lowers blood pressure and has an antimicrobial, disinfectant, antioxidant
effect.

Conclusion.

1. Tea has a positive effect on food digestion, blood vessels and nervous system, regulates blood
pressure.
2. The tannin catechin complex contained in the tea neutralizes the radioactive strontium in the
human organizm.
Tea is also the best antiperspirant and stops headaches.
4. The vitamins in the tea increase the body's resistance to scurvy and other infectious diseases.

[98)
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InHoBauiliHe NaKyBaHHS KPeMOBHMX OOPOILIHSIHNX KOHAUTEPCHKUX BUPOOiB

Koxan O.0., x.1.1H., Kusnuusa C.I'., x.1.1., Kamoyaosa 10.B., 1.1.1.
Hayionanonuu ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Punok VYkpaiHW &IUKTye MOCTYNOBHH PO3BUTOK Xap4oBOI IPOMHCIOBOCTI M CUIBCBKOTO
roCHoJapcTBa B HANPSAMi CTBOPEHHS SIKICHUX MPOJYKTIB y HaAiKHIN ynakoBii. CydacHa eekTuBHA
Ta MpUBaOIMBA YIIAKOBKA TpaHC(HOPMYBaIach B aKTUBHUI PHHKOBHI IHCTPYMEHT.

3a OCTaHHI POKH CIIOCTEPIra€ThCsl IHTEHCHBHUN PO3BUTOK PHHKY NMaKyBaJbHHX MaTepialis,
MaKyBaJbHUX TEXHOJIOTIH, a TAKOX Tapy Ta yMAaKOBKHU. 3 pO3BUTKOM TEXHIKU 1 TEXHOJIOT1l OTpUMaHHS
MaKyBaJIbHUX MaTepiaiiB pO3IINPIOIOTECSA (DYHKIIT yIAaKOBKH.

Kpim cTBOpeHHS 1HEpTHOrO 6ap’epa MK MPOAYKTaMH i OTOUYIOUHMM CEpEOBHILEM, YITAKOBKA
BCE€ aKTHBHIIIE MEPETBOPIOETHCA Y BUPOOHNYY OTepallito.

BpaxoByroun TO#l (akT, 110 Ha CHOTOJHI OUIBIIICTH Xap4YOBOi MPOAYKLII peani3oBYeThCS
[IaKOBAHOIO, BUPOOHUKH XapyOBUX MPOJYKTIB 3HAYHY yBary HpHUAUISIOTH M1I00pY MaKyBaJbHOIO
Marepiany, croco0y maKyBaHHS, AU3ailHy YITAaKOBKH TOIIO, a/KE BIJIOMO, 1[0 HA CHOTOJIHI ICHYIOTh
MIEBHI BUMOTH JI0 YITAKOBKH Xap4YOBUX MPOJYKTIB, a caMe:

— 3axXMCT XapyoBOI MPOAYKLIi B1 MOIIKOPKEHHS IM1]] Yac TPaHCIIOPTYBaHHs Ta 30epiraHHs i/ J1I€0
30BHIITHIX YHHHHKIB;

— 30UIbLIEHHS TEPMIHIB MIPUIATHOCTI MPOIYKTIB 31 30€pEKEHHSM iX SIKOCTI;

— 0€e3MeyHICTh Ta EKOJIOTTYHICTh YITaKOBKU;

— 1H(pOPMATUBHICTh Ta MPUBAOIIUBICTS;

— 3PYYHICTb Y KOPUCTYBaHHI.

Peanizamiss HaliBaxnmuBimoi ¢yHKIT YNAaKOBKM — 3aXHCHOI, 3a0e3MeuyeThCcsl HAIINHICTIO
YIaKOBKH, il 0€3MEKOI0 Ta CYMICHICTIO 3 YITAKOBAHUMH MPOIYKTaMH.

Bce Oinmbiie mianmpueMCTB XapuoBOi MPOMHUCIOBOCTI KpaiHU PETEIHPHO BUBYAIOTh MOJKJIMBOCTI
3aCTOCYBaHHS CYYaCHHMX CITOCOOIB IMaKyBaHHS CBO€i MPOIYKIli, pO3yMIiIOUH, IO YITAKOBKA TEX
MEBHOIO MIpot0 OyJie BIUTMBATH HAa KOHKYPEHTOCHPOMOXHICTh 1X MPOAYKIIl HA BHYTPIIIHHOMY Ta
30BHIIIHHOMY PUHKAX.

OCHOBHI YMHHUKH, [II0 BU3HAYAIOTh KOHKYPEHTOCIIPOMOIKHICTh BUPOOIB:

— BHCOKa SKICTh TOTOBO{ MTPOTYKIIii,

— CIIBBIZHOIIEHHS SKICTb — I[iHA;

— IIPOCYBaHHS HOBOTO BUIY IPOAYKIIII HA PUHOK;

— 30UTBIIIEHHS TEPMIHIB 30€piraHHs roTOBOT MPOIYKIIii.

Jlo poIoBKEHHST TEPMIHIB 30epiraHHs XapyoBUX MPOAYKTIB HEOOXITHO MIAXOIUTH 3 BEITUKOIO
00EpEeKHICTIO 1 BINMOBiAANBHICTIO. TepMiHM 30epiraHHs MOBHUHHI OYTH HayKOBO OOIpyHTOBaHi i
MPAKTUYHO JIOCTOBIPHI.

SIKIO po3risiaTH Ipyny KOHAWTEPChKUX BHUPOOIB, TO BapTO 3a3HAYMTH, L0 33 TEPMIHOM
30epiranHs, KOHAUTEPCHKY MPOIYKIIiI0 TOAUISIOTH Ha 2 Tpymu [1]:

* IIBUJKOINICYBHA KOHAMTEPChbKAa MPOIYKLIS — KOHAUTEPChbKAa MPOJYKILisA, L0 Mae TEPMiH
30epiranHs 10 5 10 BKIFOYHO (TOPTH 1 TICTEUKA);

* HEUIBUJIKOICYBHA KOHAWTEPChbKAa MPOJYKILis — KOHAMTEPCbKAa MPOIYKLisA, TEPMIH
MPUIATHOCTI A0 CHOXMBAHHS SIKOT epeBuILye 5 1ib.

ITin uvac 30epiraHHs B KOHIUTEPCHKMX BHpoOax BigOyBaroTbcad (I3UYHI, XIMIYHI,
MIKpOOIOJIOTIUHI MPOIECH, sIKI MOTIPIIYIOTh SIKICHI MOKAa3HUKU TOTOBOI mpoaykuii. | skimo s
JESKUX BU/IB KOHAUTEPChKUX BUPOOIB MOTIPIIEHHS SIKOCTI BiIOYBAEThCA MPOTITOM POKY, TO IS
JeSIKHX 11 MOTIpIIeHHS BiI0yBa€ThCS MPOTATOM JEKUIBKOX THXKHIB, a 1HOI 1 Ai0.

OCHOBHHMMM LIUISIXaMH TOJOBKEHHS TEPMiHIB 30epiraHHs KOHIUTEPChKOT MPOIYKIIII €:

—  JIOTpPUMaHHS YMOB 30epiraHHs, TPaHCIOPTYBAaHHS Ta peaji3allii roToBOi IpOAYKIIii;
—  Y/IOCKOHAJICHHS PeLenTypu KOHIUTEPChKUX BUPOOIB;
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—  3aCTOCYBaHHS paIlioHAJIILHOTO CHIOCO0Y MaKyBaHHS TOTOBOT MPOIYKITii.

Jst peanizantii BHOOpY HEOOXIHOTO PELENTYPHOTO IHIPEAIEHTY Ta MiI00PY AKICHOT YITaKOBKH
CIIii BCTAHOBUTH JIOMIHYIOUHI IpoLec, mI0 Oyae MpOTiKaTh B MPOIYKIii mix yac ii 30epiranng i
BU3HAYATU TapaHTIHHUIA TEpMiH 30epiraHHsl.

Jlnist Tpynu KpEMOBHUX KOHIUTEPCHKUX BUPOOIB l[OMlHyIO‘II/IM MPOLIECOM, 1110 Oyne BinOyBaTHCA
i gac 30epiraHds OyayTh MIKpOOIOJIOTiYHI MPOLIECH, IHTEHCUBHICTD SIKi 3aJI€KaTh BiJ MOKa3HUKA
aKTHBHOCTI BOJM ay HamiBpaOpHKariB, 3 SKUX CKIANA€Tbcs BHPIO. UnM BHIEe 3HAUCHHS IIHOTO
MOKa3HHUKA, SIKUH XapaKTepH3ye CTaH BOJOTH B TMPOIYKTi, THM BHINE MIBUAKICTh MPOTIKAHHS
MIKpOOIOJIOTIYHUX TPOIIECiB y BUPOOi 1 MEHIINI TepMiH 30epiranHs TOTOBOT MPOIYKILii.

Jlnisi KOHTPOJIIOBAHHSI Ta YIOBUIBHEHHS LUX HEOAKaHWUX 3MIH MpPH BUPOOHUITBI KPEMOBHUX
OOPOIIHAHUX KOHAUTEPCHKUX BUPOOIB 3aCTOCOBYETHCS BHUKOPUCTAHHS B peLENTypax Oe3BOIHHX
KUPOBUX IHTPEAIEHTIB, BHECEHHS XapuoOBUX J00aBOK 3 I'PyMH KOHCEPBAHTIB, 110 MPUTHIUYIOTh
PO3BUTOK MIKpoopraHi3miB. Lleil TEXHOIOTUHUX MPUHOM J03BOJISI€ 30UIBIIMTUA TEPMIH 30epiraHHs
i€l rpynu BUpoOIB B JeKuIbKa pa3iB (10 30 ai0). OqHak, CydacHH CIIoKMBay YBaYKHO BIIHOCUTBCS
JI0 CBOTO 3JIOpPOB’Sl 1 PETENIbHO BHUBYAE CKIJIAJ Xap4yOBUX HPOAYKTIB, TOMY HasBHICTh y BUpPOOax
N00aBOK -KOHCEPBAHTIB, 0COOJIIMBO CHHTETUYHOTO MOXOHKEHHS, YaCTO CIIYT'YE YNHHUKOM BiZ]MOBH B
KYITIBJI1 TaKOT MPOIYKIIii.

Takox Ha JeSKUX MIAOPUEMCTBAX KOHJIUTEPCHKOI Taimy3l 3 BHUPOOHMIITBA KPEMOBUX
KOHJIUTEPChKUX BUPOOIB s TOJOBXKEHHS TepMiHYy 30epiraHHs NpPOIYKIii 3aCTOCOBYETHCS
3aMOpPOXKYBaHHS TOTOBUX BUPOOIB 1 30€piraHHs rOTOBOI MPOIYKIIIi O peasizallii B 3aMOPOKEHOMY
BUTIIsAAL. {5t 3acTOCYBAaHHS 1IBOTO NUIAXY HEOOXITHO 3a0€3MEeYUTH BIAMOBIIHI YMOBH Ha KOKHOMY
eTanmi BHUpPOOHMITBA Ta 30epiraHHs TOTOBUX BHUPOOIB: yMOBH HHU3BKOTEMIEPATypHOTO
3aMOpOXKYBaHHSA, YMOBM 30epiraHHs B MOpPO3WIBHHUX Kamepax MiJIpUeMCTBa-BUPOOHUKaA,
TPAHCIOPTHUX KOMIIaHIl Ta TOProBoro mignpueMcrTBa. Peamizamis Takoro mpuiiomy notpelye
YAOCKOHAJICHHS PEIenTyp BHPOOIB, s 3a0e3medeHHsT 30€peKEHHs iX IMOYAaTKOBOI BXKE ITICIS
nedpocramii. Taki 3axoau BIUIMBAIOTh Ha COOIBapTICTh BUPOOIB B OiK 1i 3pocTaHHS, 0COOJHMBO 3a
paxyHOK 3pOCTaHHS €Hepro3arpaT Ha BUPOOHUIITBO 1 30epiraHHsA. B ymoBax HecTaOUTBHOTO
eHepro3abe3nevyeHHs MiAIPHUEMCTB-BUPOOHHUKIB Ta TOPTOBUX MIANPUEMCTB € BEJIUKI PU3UKU BTPATH
SIKOCT1 BEJIMKUX MapTid TaKo1 MPOyKIIii.

B sxocTi 4YacTKoBOi anbTEpPHATHBU BUIICHABEACHUM CIIOCOOAM TMOJOBKEHHS TEPMIHIB
30epiraHHsl KPEMOBHUX OOpOIIHSHUX KOHIUTEPCHKUX BHUPOOIB MOXKE CTaTH 3aCTOCYBaHHS
HIMPOKO3aCTOCOBYBAHOIO B IHIIUX rajly3sX Xap4oBOi IPOMHUCIOBOCTI CIOCO0Y MaKyBaHHS MPOLYKIIiT
B MOJIM(DIKOBAaHOMY Ta30BOMY CEPEIOBHIIL], 1110 MIPUTHIYYE PO3BUTOK a€pPOOHUX MIKPOOPTaHI3MIB.

MikpoopraHi3Mu HETaTUBHO BIUIUBAIOTh HA TEPMiH 30epiraHHs Ta 0e3MeKy BXKMBaHHS ITPOIYyKTIB
y DKy. BoHM He TUIbKM BIIMBAaIOTh Ha KOJIp Ta 3amax, aje i MOXYTb CTAaHOBUTH O€3[0CEpETHIO
HeOe3neky Uil 3/10poB's Ta 3pOOMTH NPOJYKTH XapuyyBaHHS HENPUAATHUMM [UIl BXKUBAHHS.
JlkepenaMu MIKpOOpPraHi3MiB MOXKYTh OyTH SIK CHPOBHHA JJIi BUPOOHHWIITBA MPOIYKIii, TakK 1
HEMUHYY1 KOHTaMiHallii B mpoiieci ii nepepoOku Ta maKyBaHHsS TOTOBUX BUPOOIB.

Bu3HayanbHUM YHHHUKOM JUIs BUOOPY YIIaKOBKH, [IAKyBaJILHOIO MaTepialy 1 MIKpocepeoBHUIIa
ycepearHi YIaKoBKHU, [103a CYMHIBOM, € YIIaKOBaHUN MPOIYKT 1 yMOBH HOTO 30epiraHHsl.

VYnakoBka 3 ITydHUM MoaudikoBaHuM cepenoBuiieM (modified atmosphere packaging — MAP)
€ IIUPOKONOIIMPEHUM BHUJOM IIACUBHOIO IaKyBaHHsS MPOIYKTIB. 3 TaKOi YHNAKOBKU IOBITPS
MOBHICTIO 200 YaCTKOBO BUIANSETHCS 1 3aMIHIOETHCSA OJHUM Ta3oM abo cymiminio ra3is. OCHOBHI
CKJIQJIOBI 11i€1 TEXHOJIOTII | MaKyBallbHI MaTepialid 3 BUCOKMMHU Oap'epHUMH BIACTHBOCTSAMU; CYMIIII
ras3iB — '"ra3oBuil KokTeinb"(gas cocktail), 1o 3aMiHIOe aTMOC(EpHE NOBITPS yCepeUH1 YIaKOBKHY;
creliaNbHe MaKyBaJbHE OONAJHAHHA Uil OTPUMAaHHS TepPMETHYHOI YMakoBKH. [a3oHamoBHEHa
yIakoBKa 3 MOAM(DIKOBAaHMM BHYTPIIIHIM CEpPEJOBUINEM BUTOTOBISETHCA 3 BHUCOKOOAp’€pPHUX
NaKyBaJbHUX MaTepiaiB, K1 MatOTh HU3bKY MIPOHUKHICTh /10 KUCHIO, BOASHOI Iapy, IHEPTHHX ra3is,
napu apoMaTtudHux pedoBuH. [1[06 3abe3meunT BUCOKY Ie€pMETHYHICTh YHAKOBKHU, SK HPaBUIIO,
BUKOPHUCTOBYIOTh 3BapIOBAaHHS IaKyBaJIbHUX MaTepialiB. [30J41is BHYTPIIHBOTO MPOCTOPY
YIaKOBKU 3a0€3MevyeThesl LUTICHICTIO 11 000JIOHKH, BIICYTHICTIO 1 000JOHII MIKpOMOp 1 CBHILIB,
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HEMPOHMUKHICTIO 3BapHUX IIBIB. Take MakyBaHHS MOKE€ MaTH Pi3HY '€OMETpUYHY KOHQIryparito,
KOHCTPYKTHUBH1 0c00IMBOCTI, hopMy 1 po3mipu [2].

Haii0inpie 3011pIeHHs TEPMIHIB IPUAATHOCTI MPOIYKIii, yTakoBaHOi B MOAM(IKOBaHE ra3oBe
Cepe/loBUINe, IOCSATAEThCA IPH TMOETHAHHI TUX a00 IHMKX Croco0iB OOpOOJICHHS Xap4OBUX
MPOAYKTIB 1 TeMuepaTypu 30epiraHas yrmakoBaHOI MPOIAYKIIii.

[TpoaykT XxapuyBaHHs, yakoBaHi B MOJH(PIKOBAHOMY ra30BOMY CEpPEIOBHIII, TPHBATIIINI Yac
3aJMIIAIOTHCS CBDKUMU. Y MOEJHAHHI 13 30epiraHHAM P 3HIKEHIH TeMIepaTypi MOXKHA AOCSATTH
3HAYHOTO TPOJIOBKEHHS TEPMiHY 30epiranHsi MpoayKiii. Pe3yapTaTn Takoro moegHaHHS 3aJI€XKaTh
TaKOX BiI BUIY MPOAYKTIB XapuyBaHHs. B cepeaHbpoMy, TepMiH 30epiranHs mijg yac BUKOPUCTAHHS
MOIM(IKOBAHOTO TAa30BOTO CEPENOBHUINA 30UTBIIYETHCS BIBIUL. TakuM YHHOM, MPOAYKTH
XapuyBaHHA, YIaKOBaHI B MOJAU(IKOBAHOMY Ta30BOMY CEpEIOBHUIL, AOBIIE 30epiraloTh MOYaTKOBY
CBIXKICTB 1 SIKICTh 1 HAJXOSITh JIO CIIOKMBAYa B ICaTbHOMY CTaHI.

VYnakoBka B MOIU(IKOBAHOMY ra30BOMY CEPEAO0BHILI ITPOJIOBKYE TEPMIH 30epiraHHs MPOIYKTIB
XapuyBaHHS TaKUM YMHOM, 110 3aCTOCYBaHHS KOHCEPBAHTIB MOYHA 3BECTH JI0 MIHIMYMY, a00 HaBITh
30BCIM BiAMOBUTHCS BiJl HUX. CrOKMBadi OJACPKYIOTh HATypajibHi CBIKI TPOAYKTH XapuyBaHHs, 0€3
CUHTETUYHUX JOOABOK, 1110 3apa3 € JOCUTh aKTyaJIbHUM TPEHJIOM 1 MOKE CTaTH OJHIEIO 13 CTpaTerii
IUTSL IPOCYBAHHS MTPOAYKTY Ha CIIOKUBYMHA PHHOK.

Jlis MaltOyTHBOTO MOKYIISI Ba)KJIUBI SIK BUCOKA SIKICTh MPOAYKIii, TaK W NMpUBaOIMBUN BHUJ
ynakoBKH. OCOOIHBO 1€ CTOCYETHCS TOPTIB 1 TICTEUOK, SIK1 Y CITOKUBAYa aCOIIOIOTHCS 3 TPUEMHUMH,
CBATKOBUMH MOMeHTaMu. EcTeTnuHo mpuBabianBa ynakoBKa MiJICBIIOMO IMOB'SI3aHAa 3 OYIKYBaHHIM
BHCOKO1 SIKOCTI MPOJYKII 1 TaKUM UYWHOM BIUIMBAa€ Ha YXBaJ€HHS pIIMIEHHS NP0 MOKYIKY.
3acTocyBaHHS MOJIU(IKOBAHOTO Ta30BOTO CEPEOBHIIA JO3BOJISIE CTBOPUTH MPHUBAOIINBY YIMAKOBKY
Ta YCIIITHO NMPE3eHTYBATH MPOIYKIIII0 Ha PUHKY 30YTY.

Bumoru no mporecy nakyBaHHS B MOAM(]IKOBAaHOMY Ta30BOMY CEPEJOBHIII JOCUTh BUCOKI.
TunoBuMM NOMUIIKaMH, K1 AOMYCKAIOThCS IPH LIbOMY € HENpaBWJIbHA KOHIIEHTpALis abo cKiaj
ra3oBOi CyMillli, HETEPMETHYHICTh YITAKOBKHM BHACIIJIOK HEMPABUIBLHOTO TEMIIEPATYPHOTO PEKUMY
a00 THCKYy, HenpuaaTHe oOJaJaHaHHS, 3a0pydHEHHS OOJIaTHAHHSA, 3aCTOCYBaHHsS HESKICHHX
MakyBaJIbHUX MarepianiB. OIHaK BUKOPUCTAHHS CYYaCHOTO TAKyBaJbHOTO OOJagHAHHS Ta
MPUCTPOIB 711 KOHTPOJIIO SIKOCTI MPOYKIIii JO3BOJISIE YHUKHYTH MTOJIOHUX TTOMUJIOK.

OcHoBHUM (PaKTOpOM BUTpaT MPHU 3aCTOCYBaHHI IIOTO CHOCOOY € BHUCOKOSIKICHa Oap’epHa
IJTIBKA Ta CIelliajibHa Ta30Ba CyMill. TaKoX MepCcoHal 3 KOHTPOJIIO SKOCTI OTPpeOye MEeBHUX BUTPAT
JUTSI TIIBUILIEHHS Horo kBamidikarii. OHak mpaBuUiIbHE MUIAHYBaHHS Ta €()EKTUBHA BUTpaTa PeCypcCiB
J03BOJISIFOTH MIHIMI3YBaTH 3arajibHi BTpatH [3].

IIpu nakyBaHHI IPOAYKTIB XapuyBaHHs B MOJU(IKOBAHOMY I'a30BOMY CEpEIOBUILI HaHYaCTIIIe
3aCTOCOBYIOTHCSl TI'a3d: BYIVIEKMCIMM Ta3 1 a30T. B jgeskux kpaiHax 3HaXOAATh 3aCTOCYBaHHS
MOHOOKCH/]] KapOOHY Ta aproH. ¥ NeBHUX BHUIaJKaX HeoOXiHe AoJaBaHHsA KUCHIO. [1in0ip rasy um
CyMIiIlli Ta3iB 3aJIGKUTH BiJ BIACTHBOCTEH XapyOBOTO MPOIYKTY, IO MAKYEThCS Ta JOMIHYIHOUOTO
IpoLecy, 0 BigOYBa€EThCs B MPOIYKTI Mif yac 30epiraHHsl.

Amnanizyroud iHGoOpMalilo MOAO0 CKJIAAy ra3oBOi CyMilli AJsl MaKyBaHHS caMe€ KPEeMOBHX
KOHJUTEPChKUX BHUPOOIB BapTO 3a3HAYMTH, L0 3a3BHYAll BUKOPUCTOBYETHCS CyMIlll Ha OCHOBI
BYIJIEKHMCIIOTO ra3y Ta IHEpTHOIO a30Ty. YacTHHa a30Ty B CyMillli 3HaxoquThes B Mexkax 20-50 % 1o
3aranbHOi Macu cyminni [4]. BcTaHOBIIGHHS paIliOHaNBHOTO CHIBBIJHOIIEHHS LMX Tra3iB B CyMillli
noTpedye MPUTOYHEHD [yl KOKHOTO BUAY IMPOAYKIIT OKPEMO, B 3aJI€KHOCTI BiJl BUy BUIIEYEHOTO
HaniB(abpukaTy Ta BUIB 1 KUIBKOCT1 03700II0BAIbHUX HamiB()paOpHKaTiB KPEMOBUX OOPOIIHSIHUX
KOHAUTEPChKUX BUPOOIB. ToMmy mnepea BIOPOBAIKEHHSIM TaKOro BHUIY IaKyBaHHS HEOOXIIHO
MPOBECTH KOMIUIEKC JIOCIHKEHb Ta ITyCKO-HaJaro/UKyBaJlbHUX poOIT I  BHU3HAYCHHS
HaileekTuBHIIOI KOMOIHALIT ra30BO1 CyMillli, MiA00PY palliOHATBHOTO 0ap’€pHOIO MAKYBAJIBHOTO
MaTepiany Ta BUOOpy crocoOy nakyBaHHs, 1110 0 3a0e3MevyBaB repMETHYHICTh YITAaKOBKH.

IIpu ynakoBHi 13 3acTOCYBaHHSIM MOJU(IKOBAHOTO Ta30BOTO CEPEAOBUINA HEOOXITHO
3aCTOCOBYBATH JTIOCUTh CYBOP1 HOPMH, 110 PETYJIOIOTH SIK MPOLEC, TaKU repMeanHiCTL YIaKOBKH.
HeTo4yHOCTI 1 MOMHJIKK 4acTO MPU3BOJIATH J0 MOPYLIEHHS T€PMETUYHOCTI YIIaKOBKH, IO YTBOPEHHS
MICIISI IPOTIKAHHS Ta3y. 3MIIIyBaHHA ra3iB /Uil MOJAM(IKOBAHOTO Ta30BOT0 CEPEAOBUINA 1 IMPOIEC
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3alOBHEHHS YMAKOBKM TAaKOXX NMOBHMHHI MPOBOJUTHUCS 3a MEBHUMHU CTaHIapTamu. HenpaBuibHUN
CKJIaJ cyMilli ab0 HerepMeTHyHa YINaKOBKa MOXXYTb TNPHU3BECTH 10 BTPATH SKOCTI MPOIYKTY,
HaNpUKIal, 10 3MIHU KOJbOPY, MOSBI HEMPUEMHOTO 3aIaxy, pocTy MiKpoopraniamiB. CroXHBaHHS
TAKUX TMPOJYKTIB MOXE MPU3BECTH 10 HEMPUEMHHUX HACIIAKIB, OCOOIMBO MiJ 4Yac 30UThIICHHS
MAaTOreHHOI MIKpO(IOpH, IO CTAaHOBUTH MpAMY HEOE3NeKy [Uii 3I0pOB’S  CIHOXXHMBAyiB
HESKICHOYIakoBaHOI mpoaykmii. J{ias ymakoBku B MoOAM(IKOBAHOMY Ta30BOMY CEpeIOBHIIi
HeoOXiJHe cydJacHe OoOJaJHaHHS, CYBOpE AOTPUMAHHS TirieHIYHWX craHmapTiB. OIHAK HaBITH
3aCTOCYBaHHS Kpamux TeXHoJOrii He rapanTye 100 % 0e3moMUIKOBOTO MPOIECY MAKyBaHHS, TOMY
HEeoOXiHHUI 000B’A3KOBHI KOHTPOJIb SIKOCTI MPOIYKITii.

3axomM 3 KOHTPOJIFO SKOCTI MOXYTh TIOYMHATHCS 13 3aCTOCYBAaHHSAM TIOTOKOBOTO
ra3oaHajizaTopa, SKHi poOUTH Oe3MepepBHUN KOHTPOJIb CKJIATy MOIU(IKOBAHOTO Ta30BOTO
cepenoBuIIa B Tpoleci ymakoBku. [lo 3akiHUeHHI mpoiecy MakyBaHHSA IMOTPIOHA SK MIiHIMyM
BUOIPKOBa TMEpeBIpKa OKPEMHX YNAKOBOK Ha BIANOBIAHICTH CKJIaay MOJU(IKOBAHOTO T'a30BOT0
CepeZI0BUINAa BCTAHOBJICHUM HOpMaM 3aJie)KHO Bl aCOPTUMEHTY MPOAYKIIii Ta epeBipKa ylaKoBOK
Ha TepMETHYHICTh. Takuil mpoIllec KOHTPOJIIO SIKOCTI TapaHTye TO3UTHUBHUM €(QEeKT yMaKOBKH B
MOAM(IKOBAaHOMY ra30BOMY CEpPEAOBHILI 1 3a0e31euye HaaXx0 )KEHHs A0 MOKYIIS BUCOKOSKICHOTO
TOBapy.

Hespakaroun Ha Te, 1110 LieH criociO MaKyBaHHs Ma€ HU3KY IepeBar, He00X1THO TaKOXK Nam'siTaTu
1 Ipo 0OMEXEHHS B OT0 BUKOPUCTaHHI. 30KpeMa, BaKJIMBO BPaXOBYBATH, 1[0 BUIAJICHHS KHCHIO 3
YIaKOBKUA OOMEXYE pPO3BUTOK TUIbKHM aepoOHUX OakTepiid. A Juisi 6araTboX IHIIUX, Y TOMY YHCII
nyxe HeOesneyHux s JrogauHu Oaktepid (Hampukmnan, Clostridium, Campylobacter, Listeria
monocytogenes), aHaepoOHE CepeOBHINE, HABIAKU, € Ty)Ke CHPUATIHBUM. [ oOMexeHHs iX
MacoBOTO PO3MHOXEHHSI MOTPIOHE JOTPUMAHHS PEXKUMY aHTUCENITUYHOTO 0OpOOJIeHHS POAYKILi,
TeMIlepaTypy, KHUCJIOTHOCTI cepenoBuia 1 Bojorocti. Kpim Toro, 30epiraHts AeIKHX MPOJIYKTIB B
ra30BOMY CEpPEJIOBHII MOYKE HaJIaTH iM criel(IYHUI KUCITYBaTUH MPHUCMAK.

B uiioMy BHKOpHUCTaHHS Takoro METOAY IaKyBaHHS BHMAara€ peTeIbHOro Jep>KaBHOTO
KOHTPOJIIO, SIKMM, 30KpeMa, 3aCTOCOBYEThCA B KpaiHax €Bpocoio3y. 3TimHO BHUMOT €BpOCOI0O3y
€TUKETKa YIMaKOBOK XapyOBHUX IMPOJYKTIB, 0OOB'SI3KOBO MOBHHHA MICTUTH 1H(OPMAIIIIO PO TE, YU
3aCTOCOBYBAJIOCS Yy TPOIEC] YMaKOBKM MoJu(]iKoBaHE ra3oBe cepemoBuIe. Takok HEO0OXiTHO
3a3HavyaTH, K1 caMe€ ra3W BXOJATh 10 CKJIaTy MOJU(IKOBAHOTO Ta30BOTO CEPEIOBHUINA, a TAKOXK
BKazyBaTu ix E-Homepu [3].

BiTun3HsAHI NpOBigHI MIAMPUEMCTBA KPEMOBHUX OOPOIIHSHMX KOHIWTEPCHKHX BHPOOIB BKE
MarOTh JIOCBiJl 3aCTOCYBaHHS TAaKOT'O CIIOCO0Y MaKyBaHHsI CBO€ET MPOTYKITii 1 BIIMIYatOTh 30UTbIICHHS
TEPMiHIB TPHUAATHOCTI TOPTIB 1 TICTEYOK 3 MaKCUMaJIbHUX 5 70 12 nmi0 jume 3a paxyHOK
3aCTOCYBaHHS CY4YacHOTO METOJy MakyBaHHA. lle 103BOJIMIO BUPOOHHMKAM 30UIBIIUTH YACTKY
MPOJAXKIB 3a PaXyHOK MaKCHMaJIbHOI peastizallii BUTOTOBJICHUX IMapTid MPOYyKIii 1 3a0e3neunTu
BHCOKY SIKICTh TOTOBHX BUPOOIB, 110 IEMOHCTPYE MEPCHEKTUBHICTh Ta aKTYaJIbHICTh BIPOBAIKEHHS
TaKoro crnoco0y Ha BCIX MIAMPUEMCTBAX, 110 3aMaIOTHCSI TPOMUCIOBUM BUPOOHHUIITBOM KPEMOBHUX
KOHJIUTEPCHKUX BHPOOIB.
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Beryn. [HTEHCHBHMI TEMIT XKUTTS 3MYIIYE Cy4acHY JIFOJMHY JIOCUTh YacTO Xap4yyBaTHUCS 11032
noMom. Came TOMY MOIUT Ha DKy MIBUAKOTO Xap4ayBaHHs a00 Ha BUHIC 3pocTae. PeanizoByBatu Taky
MPOAYKILifo 6e3 Tapu HeMOXIHBO. CBITOBHI PHHOK pa30BUX CTaKaHUUKIB cTaHOBUTH 500-600 Mipa
OJIMHUIIH Ha PIK 1 I KUTBKICTh 3 KOKHAM POKOM TLTbKU 30UTBITYETHCS. B acnekTi marnepoBuX 4amok
HEOOXIJJHO TaM’STaTd, M0 BOJOHEIPOHUKHHHA IAp CTBOPIOETHCS 32 PaXyHOK caMe IOJIMEPHOTO
Marepiany (MOoJIeTUICHY), SIKUi B TPUPOJHUX YMOBAX PO3KIAAAETHCS TOCUTH TpuBaiuii yac. Kpim
ManepoBUX TAaKOXX BUKOPUCTOBYIOTH IIOJIIMEPHI CTaKaHM BHMIOTOBJIEHI 3 MOJINPOMNUIEHY abo
nosictupoiy. B €C HuHI Bke 3aKOHO/1aBYO 00MEXeHO a00 3a00pOHEHO BUKOPHUCTAHHS MOJIMEPHUX
MarepianiB. OKpemMHil cerMeHT, KM HeOOXiTHO TaKOX 3a0e3MEUYUTH €KOJOTIYHUM MOCYNIOM, 1€
roreni. Came TOMy HEOOXIIHUM € Po3pOOJIEHHSI €KOJOTIYHOI aJbTepHATH I Pa30BOTO TOCYIY,
30KpeMa YalloK JUIs TapsanX HaToiB.

Marepianu Ta MmeToau.

CupoBuHa JJIs1 BATOTOBJIEHHS 010/1eTpaadeIbHOTO ICTIBHOTO CTaKaHy:

- OOpONIHO MILIEHUYHE;

- KpOXMaJlb HaTUBHUHN KapTOIUISIHUM a00 KpoXMallb HATUBHUN KyKYpYI3sTHUIA;
- IyKop Ounmii;

- Maprapus;

- posmyiyBaui TiCTa;

- BOJa IUTHA.

I3 3a3HaueHO1 CUPOBUHHM BUPOOJSIN 3/I00HE MEUMBO, sKe (HOPMYBAIM y BUTJISAAI CTaKaHIB.
dopma cTakaHIB Ha IEPCIIEKTUBY Oy/1€ 3aJIEKUTE Bl BAMOT 3aMOBHHKA. MOKHA TakokK (hopmMyBaTu
y BUTJIA/II Yaliku, ToOTO Oyje HasBHA pydKa, OCKUTBKH BJIACTUBOCTI TiCTa O3BOJISIOTH 1€ POOUTH.
Jami chopmMoBaHa 3aroToBKa BHUITIKAJIACh, IMICIS YOrO Ha BHYTPINIHIO TMOBEPXHIO HAHOCHIIH
BOJIOHETIPOHUKHUM 11ap, sSIKWW BrOTOBIISTN 3 CUPOBUHH, SIKa HaBeJCHa Jall.

CupoBHHa JUIsl BATOTOBJICHHS BOJIOHETIPOHUKHOTO IAPY:
nektuH (E440) a6o noniBininoBuit criupt (E1203);
- BOJa MUTHA.

Crenudika JOCTIHKEHHS BIACTHBOCTEH PO3po0JIeHOT0 0101erpagadelbHOro iCTIBHOTO TOCYTY
MoJIsirae y Tomy, 1o migidpaHi Ta 3aCTOCOBaH1 METOIU SIK JIJIsl XapuOBOTO MPOAYKTY, TaK 1 pa30BOTO
nocyay.

MeTtou AOCTIHKEHHS:

—  opeanonenmuyni (KOJip, 30BHINIHINA BUTIsAA, (pi3MUHUN CTaH, HasABHICTH 3amaxy) 3rigHo TY Ha
BIINOBIIHUI Pa30BUil MOCY];

—  38YK npu yoapi Oepes’sHO0 NAIUYKOl0 BU3HAYABCS 3a PAaxXyHOK yJaapy Ha Kpail crakany,
OTIOCEPEIKOBAHO JIAHUI METOJ BKa3ye HA HAsBHICTh IYCTOT BCEPEAMHI MaTepiaiy;

—  HasaeHicmb Oeghexmie (HEOTHOPITHICTH TMOBEPXHI, HEPIBHOMIPHHHN Ta BHIAMMHEI HENIUTbHUMA
IIOB JIJIsl TAlepOBOTO CTAaKaHy, HEOJHOPIIHICTh KOJBOPY VIS ICTIBHOTO CTaKaHy, HEUITKICTh
MAaJIOHKY ISl TAaepoBOTro Ta MOJIMEPHOTO TOCYY);

—  3pyyHicmb KOpUCMY8aHHs BU3HAYAIM 32 CYO’ €KTUBHUM CHPUUHATTSAM TPUMAaHHS y pYyIi Ta
CTMOYKMBAHHS HATOI0;

—  axmuuna micmkicme, MI, TUCTHILOBAHY BOJy HAIMBAIW Yy JOCTIIKYBAaHUM CTakaH IMicIs
YOro MepesMBalii Yy MIpHUN MUITIHIP Ta BUSHAYATIHN 00’ €M;

—  gucoma, MM, BUMIPIOBABCSI IITAHT€HIIUPKYIIEM;

—  Oiamemp Yy 8epXHill yacmumi, MM, BUMIPIOBABCsI IITAHT€HIIUPKYJIEM;

—  Oiamemp y HUJCHINI YacCMuHi, MM, BUMIPIOBABCSI IITAHT€HIIUPKYJIEM;
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—  MowuHa cMiHOK, MM, BUMIPIOBaJIaCh IITAHTCHIIUPKYJIEM;

—  mowuHa OHa, MM, BUMIPIOBAIAaCh IITAHTCHLIUPKYJIEM;

—  Macogy wacmky gonoau, %, METOJI BUCYIITYBaHHSI 10 ocTiiHOT Macu 3rimHo JJCTY 4910:2008;

—  KOpOMKOYACHUUl 6NIU8 2apa4oi 600u: JJsl UbOTO JOCH/DKYBaHUH BHpPIO 3aHYpIOIOTH
TUCTHIILOBAHY BOAY TemrepaTyporo 85-90°C, Boja He MOBUHHA 3MIHUTH KOJIIp a00 3’ SIBUTHCS
ocaJ, TOCY AICTaBaIU 3 BOJIU BUTHPAIN HACYXO 1 MOPIBHIOBAJIH 31 aHAIOTTYHUM 3Pa3KOM, SIKHUI
He OyB 3aHypEHHI Yy BOLY;

—  KOPOMKOYACHULL 8NJIUS PO3YUHY CRUPMY: IS IIBOTO JIOCTIKYBaHUN BUPIO 3aHYprOOTh 30%-1
PO3YMH E€THUJIOBOTO CIUPTYy Temrmeparyporo 60-65°C, po3uMH CHHMpTYy HE MOBHUHEH 3MIHUTH
Koip a0o 3’SIBUTHCS OCaj, TMOCYJA JICTaBajly 3 BOJM BHTHUPAIM HACYXO 1 MOPIBHIOBAIH 31
AHAJIOTIYHUM 3pa3KOM, SIKUH He OyB 3aHYpEHUI Y CIIUPTOBUI PO3UNH;

—  KOpOMKOYACHUU GNAU8 pO3YUHY OYMOGOi Kuciomu: IS LIBOTO JOCIDKYBaHUH BHpIO
3aHYyPIOIOTH 9%-i1 pO3UMH OLITOBO1T KMCJIOTH TeMrepaTypoto 85-90°C, po3unH OLITOBOT KUCIOTH
HE MMOBUHEH 3MIHUTHU KOJIIp a00 3’IBUTHCS 0CaJl, MOCY] AICTaBajId 3 BOAU BUTHPAIM HACYXO 1
MTOPIBHIOBAJIX 31 aHAJIOTIYHUM 3pa3KoM, KM He OyB 3aHypeHUI y PO3UMH KHUCIOTH.

Meton eénnue memnepamypu Ha pa3oBl CTaKaHU 3T1ITHO METOJMKHU 3alIPOIIOHOBAHOI aBTOpaMu
[1].

Booonenponuxnicms  po3poOinieHnx Olojerpana0ebHUX CTaKaHIB  TEPEBIPSIU  3TIAHO
aBTOPCHKOI METOJIMKH, sKa Tiepeadadae MIUIbHE PO3MINICHHS Ha 30BHINIHIA MOBEPXHI
¢inbTpyBanibHOTO Nanepy. [licas yoro BcepeanHy crakaHy HaIMBAOTh PIIMHY (IUCTHIIbOBAaHA BOJIA
abo Hamifi BIiONOBIAHOI TeMmmeparypu). TpHUBaJiCTh BUTPUMYBAaHHS OOYMOBIIOETHCSI 3BHUYHOIO
TPUBATICTIO CHOKMBAaHHA Hanolo. MiHIMalIbHO NpUHHATHA TpuUBaIICTh 4045 XB, 110 0OYMOBIEHO
TpaJuLIIMU CHOXUBaHHA KaBu. [losBa miusiM Ha QUIBTpYBaJbHOMY Mamepi BKazye Ha
BOJIOTIPOHUKHEHHS CTaKaHy.

Pe3yabTaT T2 00rOBOpEeHHA

EkoJorigaicTs pa3oBOro nocyay MoskHa peaiai3yBaTh TaKUM YHHOM:
- mepeiTu Ha OGaraTopas3oBi GpapdopoBi a0 METaJIECB] YaIIKH;
- OlomerpanabenbHUN HEICTIBHUI TOCY/I;
- OlomerpanabenpHUM iCTIBHUI TOCY/I.
bionerpanabenpHuil icTIBHUN MOCYI TOBUHEH TaKOXK MAaTH aHAJIOTIYH1 MEXaHI4H1, €prOHOMIYHI1
Ta eKCIuTyaTalliiHi TOKa3HUKH, 110 1 HeicTiBHUIM nocya. HaiOimeIn cMinuBa ifes 1e MmoBHA 3aMiHa
TMarepoBUX, MOJIMEPHUX (TOJICTUPOJIBHHX Ta MOJIPOINUICHOBHX) CTakaHiB Ha icTiBHI. [IpoTe 3amina
HEICTIBHOTO MMOCYly Ha iCTIBHHI HE € PIBHOLIIHHOIO 3aMiHOI0, TOMY HEICTIBHHI MOCY/1 TOBUHEH OYTH
3aMiHEHUH Ha O10pO3KIaIaIbHUAM, 30KpeMa, MOTIeTHIICHOBHM I1ap B IMAalepoBUX CTaKaHaX HEOOX1THO
3aMIiHMTH Ha €KOJIOTIUHHH, a OJINPOIiJIeH Ta MOICTHPOI HA TIPUPO IHI oiMepH. IcTiBHMI cTakaH
BHUKOHYE TAKOX POJIb MEPEKYCY 1 COJOIOIII 10 HATOIO.
Humni B Ykpaini Hemae unnnoro JICTY Ha pazoBuii nmocya. [lokazHuku sSIKOCTI BUZHAYAIOTHCS
TV omneparopa punky. ABTOpU [2] NPONOHYIOTh XapaKT€pU3yBATH Pa30BUU MOCYJ 3a TaKUMHU
MOKa3HUKAMH:
- OpraHoJienTUyHi (KOJip, 30BHIMIHINA BUTISA, GI3UYHUN CTaH, HASBHICTH 3aMaxy);
— 3BYK IIPH yJapi JepeB’THOI0 NAIUYKOIO;
— HasIBHICTh 1€(EKTIB;
— 3pY4YHICTh KOPUCTYBAHHSI,
- (hakTUYHA MICTKICTb, MIT;
— BHCOTa, MM;
- JiaMeTp y BepXHiil yaCTHHI, MM;
- JiaMeTp y HWXKHINA 4aCTHHI, MM;
— TOBIIMHA CTIHOK, MM;
— TOBIIIMHA JTHA, MM;
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- MacoBa 4YacTKa BOJIOTH, %;

— KOPOTKOYAaCHMI BILTUB Tapsuoi Boau (60-65 °C 1 85-90 °C);
— KOPOTKOYACHHM BIUTUB X0J10,1HO1 Boau (10-15 °C);

- KOPOTKOYACHHI BILTUB PO3YUHY CIHPTY;

- KOPOTKOYACHMM BIUIMB PO3YMHY OLITOBOI KUCIIOTH.

bionerpamabernbHi icTiBHI CTaKaHW MOBUHHI BIAMOBIAATH BUMOTAM II0JI0 XapUOBUX MTPOYKTIB:
IMOKA3HUKH SKOCTI 3a IOrOKEHHSM 31 CIIOXKHMBaueM, IMOKa3sHMKH Oe3neku 3rigHo Hakazizs MO3
VYkpainu.

Hamu Oyno pospoGneno OionerpanabenbHuil iCTIBHHI CTakaH OCHOBA SIKOTO SIBJISIE COOOIO
3100HE MIEYNBO, HA BHYTPIIIHIO IIOBEPXHIO SKOTO HAHECEHUH BOJIOHETPOHUKHHUH IIap 3 TPUPOTHEOTO
noJiiMepy. 30BHIIIHS TOBEPXHsSI B MICIi TPUMaHHS PYKOIO TaKOX MOKe OyTH TOKpPHUTa IIapoM 3
MIPUPOJIHBOTO TOJIIMEpY.

BinnmoBigHO 10 MpencTaBiIEHOIO JIITEPAaTypHOTO OIJISAY HUHI Ha PUHKY YKpaiHM pa30BHH
MOCY/I JIJISL HAINOTB TIPEJICTABJIICHUN MMAIIEPOBUM Ta IMOJICTUPOIHHUM cTakaHamu. Came TOMYy CBOO
pO3poOKy — iCTIBHHI CTakaH, MM MOPIBHIOBAJIN 3 Pa30BUM MANEpPOBUM Ta MOJIMEPHUM CTaKaHAMH.
Pesynbratu nocnijkeHHs: HaBeJeHo B Tao. 1.

3rilHO0 OTpPUMAaHUX pe3yJabTaTiB JAOCHDKeHHs (Tabm. 1) po3poOneHuil crakaH 3a
OpraHoJIENTUYHUMH, E€PrOHOMIYHMMHU Ta TIE€OMETPUYHMMHU IapaMeTpamMH IOBHICTIO BiANOBiIae
pa3o0BUM CTakaHaM, sIKi HUHI BUKOPUCTOBYIOThCS. KpiM TOro, po3pobsieHuit icTiBHUN cTakaH Mae
TaKOXX TIEpeBary IIOJI0 TMamepoBOro Ta TOJIMEPHOTO aHAJIOTIB, OCKUIBKM 3a pPaxyHOK OUIbIIOT
TOBUIMHM CTIHOK Ta BJIACTHBOCTEH Martepiany (Ie4yuBa) J03BOJIAIOTh TPUMATH CTakaH 3 TrapsyuM
HaloeM B pykKax 0e3 J0JaTKOBOTO MPOIIAPKY. 330BHI HAa PO3POOJICHHUI CTakaH MOYXHA HAHOCHUTH
MMOKPUTTS 3 iCTIBHOTO TOJIMEPY, KU MOHA CIIOXUBAaTH a00 BUKHUIATH O€3 HETaTHBHOTO BIUIMBY
Ha €KOJIOrio. AJIbTepHAaTUBOIO Moke OyTH TManepoBHM 30BHINIHIA cTakaH 0e3 MOJIMEPHOTO
MTOKPUTTS, JUISI TOTO 100 MOKHA OyJIO TpUMAaTH y PYIIi, MICS YOTO CTHOXKWTHU iCTIBHUM CTaKaH, sIK
MEYMBO, HE XBIIIIOIOYMCH 33 CAHITAPHUHN CTaH 30BHIITHBOT MOBEPXHI.

J1o XiIMIYHOTO CKJIaly KaBH BXOJSTh OPraHiuHi KUCIOTH [3], KpiM TOTO JEsAKl BUIM HAIMOIB HA
OCHOBI KaBHW MependavaroTh J0/JaBaHHS aJIKOTOJILHMX HAIoiB, 30KpeMa, Alpim kaBa, dapucei,
Kapcpk, KaBoBuii myHnt Toio, came ToMy 0yJio MPOBEAECHO JOCTIIKEHHS 111010 BIUIUBY CIIUPTY Ta
OIITOBO1 KHCIIOTH Ha PO3po0OJIeHHit 0ioierpagadenbHUN CTaKaH.

KirouoBoI0 XapakTepuCTHKOI pPO3poOeHuXx OloaerpagabenbHUX IiCTIBHUX CTaKaHiB, sKa
JI03BOJIS€ IOBHOIIHHO 3aMIHUTH Pa30B1 CTAKaHU € 1X BOJOHETIPOHUKHICTD. SIK 0yJ10 3a3Ha4Y€HO BHIIE
BOJIOHETIPOHUKHICTh CTaKaHy CTBOPIOETHCS 3a PaXyHOK BHYTPIIIHBOTO MIApy 3 MPHUPOJAHBOTO
nosimMepy. EdekTuBHICTE BOJOHETIPOHUKHEHHS OYIIO MEePEBIPEHO EMITIPUYHO, NUITXOM PO3MIIIIEHHS
HaIlo0 y po3po0JeHOMY CTaKaHi Ta pO3MIIICHHI CTakaHy y GUIbTPYBaILHOMY IaIepi Ta Bi3yalbHUM
CIIOCTEPEXKEHHAM 3a TOSIBOIO IUIIM Ha TMOBepXHI (uIbTpyBanbHOro mnamnepy. Po3pobnenuit
OlonerpanadenpbHUi ICTIBHUN CTakaH HE MPOITYCKA€E PIAMHY, a/DKe Ha (UIBTPYBAJILHOMY Iarepi He
3’SIBIJIOCS YKOJIHOT IUISIMH BIPOJOBXK BCi€l TPUBAJIOCTI AOCHIKEHHS. TpUBaIiCTh HOCTIKeHHs Oyia
00yMOBIIEHA OIUIBHICTIO YTPUMYBAHHS PIIMHHI BCEPEIMHI HAMOO — Yac MOKHU HaIil CTI0KHUBAETHCS.
["apsiumii Hariil B cepeIHbOMY CIIOKUBA€EThCA BIPOAOBK 20-30 XB 3TiIHO 0COOUCTUX CIIOCTEPEKEHb.
SKII10 K HaMii CITOKUBAETHCS B KOMIIaHi1, TO TPUBAJIICTh MOKe 30UTbIUTHCS 110 1 TOA. Po3pobnenuii
OlogerpanalebHUI CTaKaH 3 HAIOEM BUTPUMYBAJIM BIPOJOBXK 2 TOJ 1 )KOJHOTO MICIIS MPOTIKAHHSA
pIAMHU HE BUSABJICHO. Pe3ynbTaT HUIKOM OOIPYHTOBaHI, OCKUIbKM BUKOPHCTOBYBaHI MOJIIMEPH €
BOJI0 HEPO3YMHHUMH, cCaMe TOMY BOJHHI Halliil He Oy/ie pO3YUHATH BHYTPIIIH1i BOJOHEIPOHUKHUMA
1ap po3po6iaeHoro 0iojierpasadbeabHOro CTaKkaHy.

ABTopu [1] pekoMeHAyIOTh ICTIBHUN MOCYJ TaKOX MEPEeBIPATH CTakaHW 3a TeMIepaTyp, sSKi
XapakTepHi JJIs HAmoiB, SKi MPOMOHYIOTH 3aKjaau pecTtopaHHoro rocmonapcrsa: 10-15°C (rmsce,
(pare, XoJI01HUI amMepUKaHo, aiickaBa), TermMu — 60-65°C (j1ate, Kamy4yuHO, MOKa4HHO, MaKiaTto,
¢ner yaiit, pad) i rapsuumu — 85-90°C (amepukaHo, ecrmpeco Ta iX pi3HOBUAM). Pe3ynbraTtn
JOCTIKEHHS BILUTUBY Pi3HOT TeMIIepaTypy Ha 3MiHY 30BHIIIHBOTO BUTJISAY HABEJCHO Y Ta0I. 2.
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Taonuus 1 — Pe3ynbTaTu 10c/aiI:KeHHs pi3HUX 3pa3KiB pa30oBoro nocyay

JocmipkyBaHi
MOKAa3HUKHU

[TaniepoBuii crakan

[TomiMepHMit cTakan

bionerpamnabensuuii
iCTIBHUI CcTaKkaH

IIPO30PH,
HOJIIPOTIUICHOBU I KOJIIp IpUTaMaHHHHA
CTaKaH — M SIKUi B BUIIEYEHOMY 3/I00HOMY
. . Oinuii, Henpo3opuit ax gegopmyerbes NIeYUBY, 3amax
opraHoJienTH4Hi (KOJIip, » HCHIPO3OPHH, | PyKax I bopmy Y, sam
N 3arax BIICYTHIH, 32 yMOBH PUEMHUHA
30BHIIIHIN BUTIIS, S 2 .
. . M’ SIKHiA, HasIBHUNA NPUKIIAIaHHS NpUTAMaHHUH TICYUBY,
¢i3uvHu cTaH, . .
. BUAMMUN OOKOBHIA HE3HAaYHOI0 3yCHUJLIS, 3BEpXY € OOpPTUK,
HasBHICTH 3amaxy, . . ’
cmax’) LIOB CKJICIOBaHHS, MOJTICTUPOTHHHAN TBEpIUI B pyKax HE
3BEpXy € OOPTUK CTaKaH — TBEpAUH B nepopMyeThes, CMaK
pyKax He IIPUEMHUI XapaKTePHUN
nehopMyeThes, 3100HOMY TICUHBY
3BEpXy € OOPTUK
3BYK pu yaapi

JIEPEB’THOIO MATTMYKOIO

TIIYXUHI

HasIBHICTh 1€(QEKTIB

B JIOCIDKYBaHMX 3pa3kax OyinH BIACYTHI

€proHOMIYH1 MOKAa3HUKHU yTPUMYBATH B pylii
yTPUMYBATH B py1i 3pYy4HO,
3py4YHO, IPOTE MOJTICTUPOJTHHI
notpedye CTaKaHU He
JI0JTATKOBOTO noTpeOyroTh dbopma aHanorvHa 70
MPOMDKHOTO IIIapy JI0OIATKOBOTO
JUTSl yTPUMYBaHHS TETTO130IAIIITHOTO
rapsiaoro Harow mapy Ha BIIMIHY Bif
MOJTIMPOTICHOBOTO
(hakTHYHA MICTKICTB, MJI 3TiTHO THIMOPO3MIPY Ta MOTPeO CrioKuBaya
BHCOTa, MM 90 90 90
jiaMeTp y  Bepxii 70 70 70
YacTHUHI, MM
JiamMerp y  HWKHil 40 4 40
YaCcTHUHI, MM
TOBIIMHA CTIHOK, MM 1 0,5 5
TOBIIIMHA JHA, MM 1 0,5 8
MacoBa 4YacTKa BOJIOTH, 5,5 5.0 14

%

KOPOTKOYACHUI  BILIUB
raps4oi BOJu
KOPOTKOYACHUI  BILIUB
pO3UYMHY CIIUPTY
KOPOTKOYACHUI  BILIMB
pO34YUHY OLTOBO1L
KHCJIOTH

@dopma Ta 30BHIIIHIA BUTIIS] CTaKaHy 3aIHUIINUBCS 03 3MiH

* cMaK BU3HAYaJIH JIAIIE IS ICTIBHUX CTAKaHIB
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Tabanus 2 — Pe3yabTaTn A0c/TiNKeHHs BIUIMBY TeMIIepaTypH Ha Pa3oBi CTaKaHH

YMmoBH [TanepoBuii cTakaHn [MonimepHuii crakan bionerpanabenpumii
€KCIEPUMEHTY iCTIBHMIA CTaKaH
Harii . . . . . :
0e3 3MiH 30BHIIIHBOTO | 03 3MiH 30BHIIIHBOTO 0€e3 3MIH 30BHIIIHHOIO
TOMITEPATYPOTo BUT IS BUT IS BUTJISA
10-15 °C Y Y Y
Harii 0e3 3MiH 30BHIITHBOTO
TEMIIEpPaTypolo BUTJISINLY, 0e3 3MiH 30BHIITHHOTO
60-65°C . . HOJIIPOTIUICHOBU I BUTJISITY, MOXKJIUBO
0€e3 3MIH 30BHIIIHHOIO
CTaKaH Mmotpedye TpuMartu 0e3
BUTIISIAY JUTS TPUMaHHS
; JI0JIaTKOBOTO JI0J1aTKOBOTO
ypyn TEIUI0130JISAIIHOTO 130JISIHOTO MPOLIAPKY
IpoLIapKy JjIst JUTSL TPUMaHHS y pyIi
TPUMaHHs y pyli
Hanii B IOJIIIPOIUICHOBUM
TeMIIEPaTypOrO . CTaKaH Harrii . .
o 0e3 3MIH CTaKkaH4YMKa 0€e3 3MIH 30BHIIIHBOTO
85-90°C . TEMIIEPATYpPOIO BUIIIE
30BHIIIHBOTO BUTIISTY, o . BUTIISTY, MOXKITBO
70°C po3MmilyBaTy He
MIPOTE B pyKax . Tpumartu 0e3
MO>KHa (peKoMeHallis
TpuMaTu 6e3 OTaTKOBOT'O
BUpPOOHUKA Ha . o
JI0JTaTKOBOTO . 130JIS1IHHOTO MPOLIApKyY
MPOLIAPKy HEMOXKIHBO MapKyBaHHL); JUTSL TPUMaHHS i
potapiy MOJTICTUPOILHUN CTaKaH p ypyi
6e3 3MiH

ABTOpPH TOCITIKEHHS OOTPYHTYBAJIN BAXIIMBICTH HMOBIPHOTO OTIKY 3aJIEXKHO BiJl BUAY IMOCYIY
st Hartoto [4]. Came ToMy B pe3ynbTaTax JOCTIDKEHHS Tabna. 2 mpeacTaBiieHa XapaKTepPUCTHKA
BIIYYTTIB MiJ 9Yac TPUMAHHS CTaKaHy 3 HAIllOEM B pyKax.

BucnoBok. OTxe, po3poOnenuii OiogerpagabenbHuil iCTIBHUN CTakaH € TOBHOIIIHHOIO
3aMIHOI0 HWHI BHKOPHCTOBYBAaHHMX IIOJIMEPHHX Ta MamnepoBuUx cTakaHiB. CTtakaH siBjsie co0O00
neynBo c(HOopMOBaHO y BUTIAI crakaHy. Dopmy cTakaHy MOJIJIHMBO 3MIHIOBATH ITiJi BUMOTH
CTMOXHBayiB. BOJOHENIPOHUKHICTh CTakaHy peaji3oBaHa 3a PaxyHOK BOJOHEIPOHHUKHOTO IHapy
BcepeauHi BUpoOy. Po3poOiieHnii ctakaH MOKHA BUKOPUCTOBYBATH ISl ITUPOKOTO CIIEKTPY HAIOIB
temmneparyporo Bin 10 mo 90 °C. bionerpamaGenbHuid iCTIBHUN CTakaH € CTIMKWAN A0 Aii OITOBOT
KHCJIOTH Ta €THJIOBOTO CHUPTY. Mae BiIMIHHI €proHOMIUHI MOKAa3HUKH 1 3BICHO € €KOJIOTTYHUM,
OCKUTBKHU K OY/Ib-SKHI THITNI KOHAUTEPCHKUN BUPIO PO3KIANAETHCS Y TOBKULIIL.
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V]IK 636.4.3

inxoau 1o Lean MeHeI:KMEHTY HaA XJ1i00NMEKAPCHKUX MiINPHEMCTBAX

Bokiii O.B., x.c.H.
Inemumym npooosonvuux pecypcie HAAH (IIIP HAAH), m. Kuis, Ykpaina

Beryn. YV aBamusTh mepmomy CTOpiddi MOCHIIMIIUCS TEHACHII «PO3YMHOTO» BHUPOOHHUIITBA
IIPOJIOBOJILCTBA, PECYPCO30EPEIKCHHSI Ta 3J0POBOTO XapuyBaHHS. 3BaKalOUu Ha 3a0pyIHEHICTh
TUTAHETH 3eMJIsl, 3SMEHILICHHS PUPOTHUX PECYPCIB, BETUKY KUIBKICTh BIIXO/IiB, BKIIOYAIOYH XapuoBe
BUPOOHMITBO B YKpaiHi i cBiTi, HaOyBarOTh BCEe OUIBIIOI aKTYaJIbHOCTI 3aXOMM Ta 3aco0H
omamBoro (Lean) BUpoOHUIITBAa — 3MEHIIICHHS BTPAT Ta BIIXOAIB, palliOHATBHOTO BUKOPUCTAHHS
po6oYOro vacy, eHeproHoCiiB, YIpaBIIHCHKUX BUTPAT. 3aB/IaHHS Ha CY4aCHOMY €Tarll — JOCSTHEHHS
Ha MiANpUeMCcTBax Lean MUCIIEHHS Ta BIPOBAKEHHS BIAMOBIAHUX 3aX0/11B 13ac001B Ha BCIX PIBHSX,
BiJI KEPIBHOTO TMEpPCOHATY JI0 KOXKHOTO TpaiiBHUKA. TOMy HOCIIDKEHHS Cy4acHUX TEHACHITIN 1
MIIXO/IIB JOCSATHEHHS HAWOUIBIN OINAJIMBOTO BUPOOHMIITBA, OCOOJIWBO COIIaIbHO 3HAYYIIOTO
MIPOJIOBOJILCTBA — XJ11000YJIOUHUX BUPOOIB € CBOEUACHUM Ta aKTyaJIbHUM.

Marepiaimu ta meroam. [lpu nocnigxeHHi npodiemu Oya0 3aCTOCOBAHO METOJIU CHCTEMHOTO
y3arajbHEHHS — I OIIIHKK 3apyObKHOTO MOCBiAy Lean MeHemMKMEHTY Ta JOIUIBHOCTI HOTro
3aCTOCYBaHHA B YKpaiHi, CTATUCTUYHUHN — JIJIS aHAI3Y MISUTBHOCTI XJT100TMEKapChKUX MIAMPUEMCTB,
MOPIBHSUTBHUMN — JUIsI CTIIBCTABJICHHS MOKa3HUKIB MIANPUEMCTB B 001acTAX YKpaiHu.

PesyabTtaTn Ta 00roBopeHHsi. BupOOHUIITBO HAWOUTBII COMIATHHOT TPOMYKIN —
xJ11000ym04HUX BUPOOIB (Y SKOMY HaiOUIbIIY MUTOMY Bary 3aiiMaroThb BUPOOHM X11000yrno4Hi
HETPHUBAJIOTO 30€piraHHs) 30CEPEHKEHO MPAKTUYHO B YCIX BEJTUKHUX Ta CEPEIHIX HACCIICHUX MyHKTaX
Vkpainu. Cranom Ha 2020 p. 3a Bugom aistibHOCTI 10.71 — BUpOOHUUTBO X1i000YyIOYHHX 1
OOpONTHSHUX BUPOOIB HETpUBAIIOTO 30epiranns Aisio 4450 cy0’exTiB TocnogaproBaHHs 3 HUX 3699
— ¢BuuHI ocoOu-mianpuemMiri. Haibinpme mianmpueMcTB, 3AeOUTHIIOTO MalUX 1 CEpPeaHiXx,
30cepexeHo y 3akaprarchkii (8,9%) ta Onecrkkiit (6,6%) obnactsx, M. Kuesi (7,6%), [1].

Cepen mpoOMHCIIOBUX MIANMPUEMCTB HAHOUTBII 0OCSITH peamizaiii mpoayKIlii 3abe3meuyroTh
cepeaHi MoTyx)HoCTi — 94,3%, ToMy Ba)JIMBO Y Mepuly uepry 3abesneuntu Lean MeHe»KMEHT came
IIBOTO CETMEHTY. 3 TOYKH 30py MPpUOYTKOBOCTI ALIBHOCTI Hadikpamie y 2021 pormi crpalioBain
BEJIMKI NIANPUEMCTBA-BUPOOHUKY IIYKPY — 3 peHTadenpHicTio 15,3% (Tabun. 1).

B minomy Benuki mianpueMcTBa MarOTh Kpaimil (iHAHCOBI pe3yJbTaTH, JIHUIIC 3a BHUIAMH
nistbHOCT1 «IlepepoOieHHsT Ta KOHCEpBYBaHHS OBOYIB 1 PPYKTiB» Ta «BHUPOOHUIITBO MOJIOYHHX
MPOAYKTIBY» cepenHi (ipMu OTpUMald HaHOUIbIy peHTabenbHicTh. Cepes MauX MiANPUEMCTB 3
HEBEJIMKUM MPUOYTKOM CIIPAIIOBAJIH JIHIIE MOTY>KHOCTI 3 MepepoOIeHHs 1 KOHCEPBYBaHHS OBOYIB,
BUPOOHUIITBA M'sica Ta M'ICHUX IIPOJIYKTIB, 32 IHIIUMH Traay3siIMd Pe3yJIbTaTi OyJx Bil €MHI.

HepocratHs epekTUBHICTH pOOOTH XapyOBUX BUPOOHMIITB, BHUCHQXCHHS CHPOBMHHOI Ta
pecypcHoi 6a3u 00yMOBIIOIOTh HEOOXIIHICTh BIPOBaKEHHS Lean MEHEKMEHTY, TOOTO CUCTEMH
OILIAIJIMBOTO Ta €(PEeKTHBHOTO YMPaBIiHHS OCHOBHHUMH cdepaMu iISUIBHOCTI MIAMPUEMCTB, SK1
CIPUATUMYTHb 33JOBOJICHHIO TMOTpeOd crHokuBayiB. BakmuBO TakoXX BUPIIUTH MNUTaHHS
HEepalioHATBHOTO TMOBO/KEHHSI HACEJICHHS 3 XapuyOBUMHU MPOAYKTaMM Ticis iX 3akymiBiai abo
BIIACHOTO BUPOOHUITBA, ajike 3a naHuMu OOH 1mopoky y cBiTi BUKUAA€ThCs Outbiie HbK 900 MIH T
ki (17% mpoayKTiB, TOCTYMHUX Y MarasmHax i JOMAIlIHIX rocnojapcTsax). Uepes HaaMipHy TKY
ctBoproeThes 8-10% BUKUIIB MAPHUKOBUX ras3iB [2].

3apyOiKHUI TOCBIA CBIUUTH MPO €PEKTUBHICTh IHCTUTYIIH, SIKI BOPOBAIKYIOTh 3a3HaYSHUN
ympasiiHchKui miaxia. 3okpema Lean Enterprise Institute (bocton, CIIIA), Lean Enterprise Institute
Polska (ITonbma), Institute Lean France, siki Bce6i4HO MiATPUMYIOTh MIANPUEMCTBA PI3HUX rany3ei
€KOHOMIKM Ta BIPOBA/UKYIOTh (itocodito «omaymBoro BupoObHuLTBa» [3-5]. IlpencraBHuku
arpapHoOro ceKTopa OTpUMYIOTh J0CBif Lean MeHeXXMEHTY UISIXOM TPEHIHTIB, 30KpemMa B SmoHii,
JUIS 3aM03WYCHHS] HAaBUYOK YIIPABIIHHA Ta MEHEDKMEHTY. Jli€By pojb y BIPOBAKEHHI MIPUHIIHITIB
LEAD naBu4ok Binirpae YkpaiHchko-SmoHChKa rpoMazckka opranizamis Kaitnzen Kiy0, sika Bin
1998 poky BIIpOBaIXKYe€ SIMOHCHKI MiIX0U 0 YIIPaBIiHHS MIAMPUEMCTBAMHU B yMOBaX EKOHOMIUHUX
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peaniit Ykpainu. Kommnanist 3acTocoBye nmpodeciiiHi TpeHIHTH y raity3i yrpaBliiHHS BUPOOHULITBOM,
3aCHOBaHI Ha SIMOHCBHKIN (imocodii SAKOCTI Ta OIIAUIMBOTO BUPOOHMIITBA. Y XapyoBill ramysi
VYkpainu me Big 2012 poky miAXo 1 Ta i1e0I0Tii0 OLIaTMBOI0 BUPOOHHUIITBA HA AUISHKAX JIAHIIIOTA
BiJl BUPOOHMIITBA CHPOBMHH (3aCiBy 3€pHOBHX) IO peaii3auii MpoayKIil CHOXKUBAdy YCHIIIHO
3aCTOCOBYE HaWOUTbIIMIA BUpOOHWMK mmBHIKUX cHimaHkiB IIAT «Jlantmanenn Akca» [6]. Ha
MIAPUEMCTBI 3ampoBapkeHi Kojekcn IitoBoi eTWKM 3a HampsMaM# MIATPUMKH HAaBKOJHMITHBOTO
CEepeIOBUINA, BJIOCKOHAICHHS YMOB pOoOOTH IMPAIiBHUKIB, COIIAILHOTO 3a0€3MEUYCHHS, 370POB S Ta
Oe3reku, MPoAyKIii Ta mocayr. Takox 3ampoBamkeHo Koxeke IimoBoi eTHKY IS TOCTaYaIbHUKIB,
KWl BpaxoBye 3azHaueHi Hampsimu 1 Komexc Lean 3a mpunmmunamu «Buwmcs-3amyqaiics-liin».
3aBasku Lean ¢imocodii Ta BiAMOBIIHAM MiIX0daM MIIBUINEHHS SIKOCTI JOCSITAETHCSI 0€3 CyTTEBHX
€KOHOMIYHHUX BTpaT.

Tab6auus 1 — PenTadesbHicTh MiIMPHEMCTB Xap40BOi MPOMMCJIOBOCTI 32 BUAaMU AissibHOCTI y 2021 p.

PiBenb peHTabenbHOCTI (30MTKOBOCTI) BCI€T MiSIbHOCTI
] 0
Ko 3a HIAPUEMCTB, Yo i
Bun pisneHOCTI KBE/- - Y TOWY TMCTL
BEJIHKI cepenHi Mari 3 HUX
2010 yChOTO . . . . .
nignpue- | TAOpH- | TIAOPH- | MIKPOITiA-
MCTBa €MCTBAa | €MCTBAa | TMPHEMCTBA
Bupo6uuirso
XAPHOBMX TPOAYKTIB, | 10111412 | 25 3,4 1,6 0,0 4,7
HArOiB i TIOTFOHOBHUX
BHpOOIB
Bupobiumso Mica ta |-y | 4,9 6,6 2,8 0.8 -1,6
M'SICHHX TPOJIYKTiB
[TepepoOnenns ta
KOHCEpPBYBAaHHS 10.3 5,8 5,1 7,1 1,9 -0,9
(GpYKTIB 1 OBOYIB
Bupobrireo 10.5 0,0 0,1 0,4 3,7 6,5
MOJIOYHHX TPOJTYKTIB
BupoOuunrso
MPOAYKTIB
OopomHoMeITbHo- 10.6 34 | -103 0,6 1,4 8,7
KPYI'STHOT
MTPOMUCIIOBOCTI,
KpOXMaJIiB
BupoOHuireo xiioda,
XJ11000yTOYHHX 1 10.7 -0,2 2,5 -0,5 -0,1 -0,1
OOPONTHIHUX BUPOOIB
BupoOHuuTBo ykpy 10.81 9.8 15,3 6,4 -0,8 -15,6

IDicepeno: cghopmosano 3a [1]

Jlinep 3actocyBaHHS (inocodii Ta NPUHIMIIB OLIAUIMBOIO BHUPOOHMIITBA Y XapuoBii
npomucioBocTi — KpemeHuynpka ¢abpuka TioTIoHOBUX BHpoOiB ITAT «/Dxeit Ti InrepHentnn
VYkpaiHa», sika € eBpomneicbkuM mifpo3aiioM kommanii Japan Tobacco Inc. Ha piBHI nepxaBu
cTBOopeHO Lean IHCTUTYT, SIKMH € IMpeacTaBHUKOM BcecBiTHHOI Mepexi Lean Global Network.
daxiBIll I1HCTUTYTY MawTh JOCBiJ BIPOBAa[KCHHS lean MEHEIKMEHTY Ha MiANMPUEMCTBAX
«MipoHiBcbKu# Xmi00TpoayKT», mignpueMctBax Kernel Group, siki € JiiepaMu eKCIOpTYy KypATUHU
Ta oii [6, 7].

3acTocyBaHHS MIAXO/IB «OLIAUIMBOTO BUPOOHHUIITBAa» HA XJI100MEKapChKUX IMiANPUEMCTBAX, 3
ypaxyBaHHSM CBITOBOTO JIOCBily Ta HamnpalloBaHb €(QEKTHBHHUX BITUYM3HSHUX MIANPHUEMCTB, Ma€e
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0a3yBaTuCs Ha BIPOBADKCHHS caMoi ¢urocodii, 1m0 chopsMoBaHa Ha 3aJ0BOJICHHI MOTpeO
CTIIOKMBAYiB, pallioOHAILHOMY Ta OINA/UIMBOMY BiIHOIICHHI O poO0OYOT0 4acy, OCHOBHHUX 3ac00iB,
MatepianiB Ta eneprii. st epekTHBHOTO BIPOBaKeHH Lean MEHEKMEHTY, 3amo0iranHs 3aifBUX
BTpAT Yacy Ta pecypciB KEpiBHUN MEHEKMEHT Yy MEPIIY Yepry Ma€e 30CepeAUTH 3yCHUILIS HAa HAaBYaHH1
nepcoHany, 00MiHi paxiBISIMK Ta JOCBIIOM 3 BUSHAHUMHU CIIEIiallicTaMH, KOy4-TpeHIHrax. BaximBo
BU3HAYUTH KPHU30B1 SIBUIA Ta «BY3bKD» TOUKU Uil MIANPHUEMCTB, MOCTAYaIbHHKIB, JIOTICTUYHOI
iH(pacTpyKTypH, MapKETHHTOBOTO Ta Oi3Hec-cepeaoBHiIa. ToOTO 3aKIacTH OCHOBH aHTUKPU30BOTO
MEHEJDKMEHTY, 3anpoBaanTu npuHmmnu «Kaizen migxomy» (Smonis), cnpsiMoBaHi Ha «Oe3mnepepBHE
BJIOCKOHAJICHHS IIJISIXOM «MO3TOBOTO IITYPMY».

3apyOiKHUI JTOCBi CBiTYMTH, IO JO OCHOBHMX IHCTpYMEHTIB Lean MeHemXMEHTy, SKi
HEOOXIJJTHO TOIIMPIOBATH HA BITYM3HSIHUX MIIIPUEMCTBAX, BigHOCATHCS Heijunka (BupiBHIOBaHHS
BUPOOHMYMX IMPOIECIB Ta 3MEHIIEHHS MEPEBAHTAXKEHHS), 10 CKOPOYYE TPUBAIICTH BUPOOHUYOTO
mporecy; 5S: Sort, Straighten, Shine, Standardize, and Sustain (copTyBaHHS, BCTaHOBJICHHS
MOPSIIKY, OJUCK, CTaHAApTH3allisl Ta MIATPUMKA), 3aBJISKM YOMY CKOpPOUYYIOTHCS BIIXOOU Ta
MIABUINYEThCs opranizanig npaui; Jidoka (aBToHomi3anisn), skuii nependavae KOHTPOIb IpoodIeM Ta
nedextiB npauiBHukamu; VSM (Value Stream Mapping), sxkuil Bi3yaJbHO BHsBIIsSIE Opak Ta cTaH
BUpoOHNuKx nporuecis; JIT(Just in Time) — cTBOpeHHs 3amaciB 1 BUPOOHUIITBO MPOIYKLI JIMIIE HA
noTpedy kiieHTa; Kaizen — criyibHa criBIiparis 3a/1s MOKpaIieHHs: BUpoOHu4Ioro mnpoiiecy; Kanban
— KOHTPOJIb 32 BUPOOHUYUM IpoLiecoM [8, 9].

Oco0OnuBocti Lean MeHeIPKMEHTY Ha XJ1100MIEKapChKUX MIAMPUEMCTBAX, TOPIBHIOIOYH 3 HIIUMHU
TaTy3siMd  XapyoBOi MPOMHUCIOBOCTI, OOYMOBJICHI IIMPOKOI TeorpadiqHOI PO3TATYKEHICTIO
BUPOOHMYMX TOTYKHOCTEH, Oe3repepBHUM LMKJIOM BHUPOOHMIITBA, OPIEHTALIEI0 HA BITYM3HSHUUN
KaIlitaji, peryJlsspHUM CHOXKMBAaHHSAM IMPOIYKIIi BCiMa BEpCTBAMU HACETICHHS.

Cepen OCHOBHUX 3axO0JIB Ta MiAXodiB A0 Lean MEHEHKMEHTY Ha XJI10OTEKapChKHUX
MIIITPUEMCTBAX HAUOUTBII TIEBUMH €:

— BrpoBamkeHHs Lean-purtocodii HaA MAOPHEMCTBI, CHPSIMOBAaHOI Ha Oe3mepepBHE
BJIOCKOHAJIEHHSI Ta Y3TO/PKEHE CTBOPEHHS JOJAaHOi BapTOCTI 3 YypaxyBaHHAM MOTpeO
CIIO’KMBAYIB;

— omnTuMIi3ailis 013HEC-TIPOIIECIB 3 ypaxXyBaHHSAM MOTPEO PUHKY;

—  3aCTOCYBaHHS CHCTEMH CTHUMYJTIOBaHHS MpalliBHUKIB 3a Lean izei;

— Oi3Hec-TpeHIHTHM 3 Lean MeHEKMEHTY Ui BHUINOI Ta CEPEIHBOI JIAHOK TEPCOHATY
MIITPUEMCTB;

—  parfioHamizamiss BUTpaT 1 BTpaT MIAIPHUEMCTB Ha KOXHIM IUISHII BHPOOHUYO-30yTOBOTO
JIAHITIOTa;

—  BIPOBA/KEHHS 3aXO/IB €HEPro30epeXeHHs Ta IHIIUX pecypco30epirarouux TEXHOJIOTIH 3
ypaxyBaHHSM JIOCBily TIEPEIOBUX BITYU3HIHUX Ta 3apYODKHHUX MIITPUEMCTB;

—  — BUKOPHUCTaHHS TEXHOJOTTYHOTO Mapy, U0 BUPOOISETHCS Y MPOIIECi OCHOBHOTO BUPOOHUIITBA,
JUIS IOAAJBIIOTO O0IrpiBY MPUMIIICHB;

— — CKOpPOYEHHS HENMPOAYKTUBHHUX BTpaT poOOYOro yacy, M0 JO3BOJIUTH 3MEHIIUTH KUTBKICTh
POOITHUKIB 1 30UTBIIUTH CTUMYTIOBAHHS HAHOUIBII MPOAYKTUBHUX MPAIlIBHUKIB;

—  — ONTHUMI3allisl IOTICTUKY MTOCTaYaHHS CHPOBUHU 1 TOTOBOT MPOAYKIIii.

BucnoBku. BnipoBamkenns ninxoaiB Lean MeHeKMEHTY Ha XJ1100TIeKapChbKUX MiAMPHEMCTBAX
CHOpUATHME ONTHUMI3alii IX MiSUIBHOCTI, 3MEHIICHHIO BTpaT Ta MiABUIICHHIO HPUOYTKOBOCTI
npoaykilii. BaxxnmuBo momuputy JOCBia 1 HaBUYKK Lean mixoay He JUIIe Y BEIUKUX XOJJAUHTaX, a
i Ha MINPUEMCTBAX CEPEIHBOTO Ta MAJIOro Oi3HECy, IO J03BOJIUTH 3aMO0IrTH HENPOIYKTUBHUM
BTpaTaM, ONTHUMI3yBaTH BHUPOOHMYI MPOIECH Ta aJPECHO HAIUIMTH BHUPOOHHUIITBO MPOAYKIT Ha
CTHOKMBaya.
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Kpurepiaabna kBanTH(IKaLis a1anTPOHHNX QYHKIIOHAJBHUX MOAYJIiB MalllUH
NAKYBaHHS NPOAYKUIl y CIIOKMBYY Tapy

I'asBa 0.0., KpuBomiasic-Bousiogina J1.O., 1.1.1H., ipo.
Hayionanvnuii ynisepcumem xapuosux mexuonoeiu, (HYXT), m. Kuis, Ykpaina

Beryn. CydacHi 3pa3ky MaKyBaJIbHUAX MalllMH — 1€ CKJIaJHI TeXHIYHI CHCTEMH, TOOYA0BaHI Ha
arperaTHO-MOAYJIbHOMY IPUHIUII. TEHJEHIIEI0 PO3BUTKY MaKyBaIbHUX MAIlH NepeadavyeHo, mo
HOBITHI 3pa3KM Takoro OOJIaHaHHS — IHTETpajbHI TEXHIUYHI KOMIUJIEKCH, CTBOpeHI Ha 0a3si
aJIalITPOHHUX (PYHKIIOHAJIIBHUX MOJIYJIIB, KOKEH 13 SKHX € K (YHKIIOHAIBHO, TaK 1 KOHCTPYKTUBHO
CaMOCTIHHUM BUPOOOM 13 BEJIMKOIO KUIBKICTIO CHHEPT€TUYHO 3B’ 3aHUX MK COO0I0 XapaKTEpPUCTUK
Ta MmapameTpiB, MpU3HAYEH1 AJIs peanizalii TexHoJorii nakyBanHs [1]. ITix yac ctBopeHHs Ta BUOOPY
13 KJacTepy aAanTpOHHOTO (YHKI[IOHAIBHOTO MOJYJsS 3 ONTUMAIbHUMHU TEXHIKO-EKOHOMIYHUMH
rapaMeTpamMu HEJOCTaTHbO MOro OIIHIOBAaTH TUIbKM 32 TEXHIYHUMHU XapaKTePUCTHKaMH, IO
BKJIIOUEHI B KapTy TEXHIYHOro piBHA. BaknuBuMm (axkTopoM IMpu IIbOMY € SIKICTh 1 TOYHICTh
BUKOHAHHS 3aJlaHuX (QyHKII. BUKOHATH KUIBKICHY OIIIHKY LbOTO ()aKTOpa MO>KHA 3aCTOCYBABIIU
TEOPIt0 KPUTEPIATILHOTO aHAJI3y 1 CHHTE3Y MPOIIeCy MaKyBaHHS.

Marepiaimm i meronm. Teopis KpUTepialbHOIO aHaNi3y 1 CHHTE3Y BPaxoBYe «30yproroui
(dakTopm» Tpoliecy MaKyBaHHs, HOTO HEMOJIKK 1 MOXUOKH, IO SIKUX MOKHA BIAHECTH TOPYIICHHS
TOBApHOT'O BUTIIALY 00’ €KTY, 110 MaKy€eThCS, MYNbCalliio, MOIITOBXH, BIOpallito, CKIaJAHICTh IPOLIEeCy
toio. Lli mapameTpu MoXkHa YHKIIOHAIBHO KJIACH(IKyBaTH 1 peali3yBaTH y BUIIISIII CHIEIIAIbHUX
KpuTepiiB cunTe3y K 1 BiAMoBiqHUX iM KpUTEpiadbHUX 1HACKCIB j.

Pe3yabTaTn. Ha 0cHOBI poTOrpaMMeTpHUYHOTO aHATI3Y PyXy MPOAYKIIii B KaHAJIaX T03yBaJIbHO-
(hacyBaIpHUX MOJIYJIIB 3alIPOTIOHOBAHO BPaxyBaTH TaKi KPUTEPIaJIbHI 1HICKCH:

— N —BpaxoOBYE KUIbKICTh TEXHOJIOTTYHHX ITEPEXO/IIB, III0 BAKOHYIOTHCS M1 Yac 103yBaHHs. Jliis

BHU3HAUYEHHS HOTO YHMCIOBOTO 3HAYEHHS 3MIIHCHIOETHCS MiIPAXyHOK KUTBKOCT1 BUKOHYBaHUX

TePEXO/IiB:
n= Z nN; — Npin,

—Jic M- MOTOYHI 3HAYCHHS BUKOHYBAHUX IEPEXOMIB; Myj; — MIHIMAIBLHO MOMKIMBE YHCIIO
BHKOHYBAHHX NEPEXOMIB. Y BUNAAKY No = 0 IPH Nj = Ny, [€ N, — ONTHMAIBHE YMCIOBE 3HAYCHHS
IBOTO KpHUTEpiaibHOTO iHIeKca. ToOTO Tpu n, = 0 omeparlis € ONTHUMAaJIbHOIO, 0 BUKOHYETHCS
MIHIMQJIBHO MOJIMBOIO KUTBKICTIO TIEPEXOIB 1 € HAAIMHOK 1 EKOHOMIYHO JOIUIBHOIO;

— Il — HUKIHYHICTH OIEpaLii 3 ypaxyBaHHAM TPUBAJIOCTI XOJIOCTOTO XOMY tx; I =ty (¢71); 1o =
0 ipu txx = 0, 1€ 1o — IIe ONTUMAIBHE YUCIIOBE 3HAYCHHS IIbOTO KpUTepiabHOTO iHaekca. [Ipu 11 = 11,
omeparis € 6e3rmepepBHOLO;

—C — CKJIQJIHICTh TPA€eKTOPii 00’€KTIB 03yBaHHS B Yyaci: ¢ = ), Cj; ¢o = 0 1ipm » ¢ =0, ne co—
ONTUMAJIbHE YUCIIOBE 3HAYCHHS I[bOTO KPUTEpialbHOTO iHIeKca. [IpH ¢o — Tpa€eKTOPIis mpsiMa JIiHIs;

—0 — IMHAMIYHICTh €TEeMEHTIB TpaeKTOpil mpoAykuii B waci: d = Y, d;, 0o = 0 npu Y. 9; = 0, 1e
Jy — ONTUMAJIbHE YMCIOBE 3HAYCHHS 1IOTO KPUTEpiabHOTO iHeKca. [Ipu d, muHaMivHICTh oneparrii
(ymapu, HOIITOBXH, 3aTOPH TOIIO) BIICYTHS;

— II, — MIBHJKICTh NEPEMIIIEeHHs MPOIyKLii 13 MipHOI (703yr04oi) €MHOCTI B Tapy (IiHKY
dacyBanbHOTO enemenra). eii kputepiit MokHa miapaxyBatu 3a popmyioro: i, = (1 — fiu/fux)>
1€ feux — TJIOIIA MOMEPEYHOIro Mepepidy BUXIJHOIO KaHAy 13 MIPHOi €MHOCTI; fy, — IUIOIIa
MOTIEPEYHOro Mepepi3y BXiHOTO KaHaly B (hacyBalbHUN eneMeHT (Jiiika) abo Tapy: W, = 0 mpu
foux = fax> Z1€ Ll o— ONITUMAJIbHE YUCIOBE 3HAYEHHS 1IbOTO KpHUTepianbHOro iHaekca. [Ipu m,o = 0
KaHasl He (IrypHuH, a HUIHIPUYHUNA 1 3HAYSHHS IBUIKOCTI MEPEeMIIIeHHs] IpOoyKIlii HaOIMKeHe
710 IIIBUKOCTI BUTBHOTO A IIHHS YaCTUHKHU, TOOTO Oy/ie MaKCHMallbHe 3HAYEHHS MPOTYKTHBHOCTI;
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—My,; — NOPYIIEHHS TOBAPHOTO BUTIISAY MPOAYKILIT IMiJ] Yac JO3yBaHHS — MOPYLICHHS LUTICHOCTI
MPOIYKIIil, 3IUMIAaHH, MHOYTBOPeHHS Towo. [TinpaxyHOK KUTBKOCTI HOPYIIEHb TOBAPHOTO BUTIISAY
MPOIYKI[il MOKHA BUKOHATHU 32 (OPMYJIOIO:

Mgy = z man,

IpH My, = 0 — onTUMaNIbHE YMCIIOBE 3HAYCHHS I[LOTO KPUTEPIATBHOTO iHIEKCA.
Mpye = 0 pu Y my,; = 0.

[Tpu m,,, = 0 BigcyTHi Oyab-sIKi MOPYIIEHHS TOBAPHOTO BHUIY MPOIYKIIII.

3aneKHO Biji CTPYKTYPHO-MEXaHIYHUX BJIACTUBOCTEH MPOAYKIIii MOKYTh OyTH BpaxoBaHi i iHII1
KpHTEpii.

Bci BusiBiieHi «30yproroui hakropu» mporiecy A03yBaHHS Ta GacyBaHHS € O€3pO3MIpHUMH, 110
J1a€ MOKJIUBICTD 1X CyMYBaTH.

JUis BH3HAUEHHS ONTUMAJbHOIO BapiaHTy IMpoleCy, W0 BUKOHYETHCS BIANOBIIHOIO
KOHCTPYKIIEIO aJalTPOHHO (PYHKI[IOHAJILHOTO MOJTyJIsl, TOTPIOHO 3HAWTH MIHIMAJIbHY CYMY 100YTKY
YHICJIOBUX 3HAUEHb KPUTEPIiB HA BIANOBITHUI IM BaroBUi KOEQILIIEHT:

k=n-fo+u-fitc-fo+0-fo+uy-fi +my - frp, = min.

BuOip xoegimieHTa BaroMocTi 311HCHIOETHCS IIJISIXOM CITIBCTABJIEHHS KPUTEPIAJbHUX THAECKCIB
[0 KpUTEpisiM 3 BHOpaHMM pSAIOM BaroMMX MOKa3HMKIB TEXHIYHOIO pIBHS, TaK HaINpUKIIAL:
MIPOJIyKTUBHICTh; CIIOXHBaHA IMOTY)KHICTh EJNEKTPOEHEpPrii; Maca MalllWHU; TabapuTHI pPO3MIpU
MalluH1; MOBIPHICTh 0€3B1IMOBHOT pOOOTH; HMOBIPHICTh Ha BIIMOBY; KO€(DIIEHT BUKOPUCTAHHS
MalIuHH TOILO.

BucHoBku. 3anpornoHOBaHa METOOJOTIS KpUTepialbHOT KBaHTH(IKALIl aJalTPOHHUX
(GYHKIIOHATIBHUX MOYJIIB JUISL JO3YBaHHS 1 acyBaHHS MPOAYKIII Y CIIOKHUBUY Tapy Ja€ MOKIUBICTD
MIPOBOJUTH OLIHKY (PYHKIIOHAIBHUX MOJYNIIB 3a (pakKTOpaMH SIKOCTI BUKOHAHHS 33JaHUX (DYHKIIH.
Takuii ke METOJOJIOTTYHUHN MiAXia MOke OyTH BHKOPHUCTAHUN TPH aHaNi3l Ta CHUHTE31 IHIIUX
aJanTPOHHUX (YHKUIOHATBHUX MOAYJIB MAaKyBaJIbHUX MaIlUH 3a XapaKTepHUMM I HUX
KpUTEpIaTbHUMU THICKCAMH.
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V]IK 664.66

Po3po0.ieHHs1 Ta OOrpyHTYBaHHS MapaMeTPiB anapaTy VI BAKYYMHOI'0 0X0JI101’KeHHSI
0aTOHY B YMOBaX NOTOKOBOI'0 BUPOOHUIITBA

Teanukyn B.L., k.1.H. npodecop, Kozak O.C. acmipant
Hayionanonuu ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. OxonomkeHHss ximi0a BUKOHYIOTH 11100 3a0e3rmednTd HEOOXigHI CTPYKTYpHO-
MeXaHIYHUX BJIACTHBOCTI X1i0a, sIKi JO3BOJISATH MIPOBECTH MPOIECH HAPi3aHHS Ta MaKyBaHHS, TaK K
IIPU MEXaHIYHOMY BIUIMBI HA MIOHHO BHIIEYCHUH Trapsuuii XJi0 BiH 3MUHA€ETHCS, BTpavae (opmy,
cTpyKTypy Ta nopucticts (Everington, 2003; I'aBBa, 2017; Zhijun Zhang, 2014).

Icuye Tpu cmoco6u 0X0J01KEeHHS XJ110a 1110 3aCTOCOBYIOTH HAa BUPOOHUIITBI: MPUPOTHUIN CIIOCIO
(KOHBEKTUBHUM), 32 JOIOMOI0I0 KOHAECHIIIOHOBAHOTO MOBITPS Ta BAKYYMHHUH CIIOCIO OXOJIOKEHHS
(McDonald K. 2001; JIlutBunuyk A.A., 2014; T'aBea O.M., 2017).

BukopuctaHHs HAIBHOTO 00JIaIHAHHS JJIS1 0XOJIODKEHHS TOTOBOT IPOAYKIIIT HE 1a€ MOKIIMBOCTI
B 3HAYHIM MIpl CKOPOTUTH TPHUBAIICTh OXOJIO/PKEHHS, Y 3B’SI3KYy 3 UMM BHHHMKA€ HEOOXIIHICTh
CTBOPEHHS 00J1a/IHaHHS ISl BAKYYMHOTO OXOJIOJDKEHHSI X110a B yMOBaxX MOTOKOBOT'O BUPOOHUIITBA,
KOTpE JI03BOJIATUME MPHUIIBUALINTH TPOIIEC OXOJIOKEHHS.

BakyymHe oxomoxeHHs XJ110a Bi0yBaeThCs 3a paXyHOK Bi1OOpy Teria aaiabaTHUM KUIMIHHAM
BOJIOTH IO 3HAXOAUTHCS B cepenuHi xiida (Primo-Martin, 2008). [lepeBaramu 1mporo crmocoOy €:
CKOPOYEHHSI TEPMIHY OXOJIOJKEHHs XJ110a, 30UIbIIeHHs] 00’ €My, 30UIbILIEHHSI TEPMIHY 30epiraHHs,
MOKPAIICHHS CTPYKTYPHO-MEXaHIYHUX BIIACTUBOCTEH.

Jlo HeoMiKIB MOXKHA BITHECTH: OUTHIINN BIICOTOK BTPATH BOJIOTH, 3aTBEP/IIHHSI CKOPUHKH.

AKTyabHicTh TeMH. [IpOTATOM HEKITPKOX NECSATHIITH MPOBOIATHCS JOCIIKEHHS TPOIIECy
BAaKYYMHOTO OXOJIO/DKCHHSI XapyOBUX MPOAYKTIB, SIK OaraTbMa iHO3€MHHMH, TaK, 1 BITYN3HIHUMHU
HayKOBIISIMH, B TOMY uncii criBpobitnukamu HY XT. Ase 3acTocyBaHHSI BAKYYMHOTO OXOJIODKCHHS
B YMOBax IOTOKOBOTO BHpPOOHHIITBA TOTpeOye ymockoHaneHHs sk Teopli (Everington, 2003;
Everington, 2003), Tak i mapametpiB nporiecy (Primo-Martin, 2008). Hanpukian, 3aHaaATo MIBHUAKE
3HKeHHS TUCKY (dP/dt) Bukimkae BeIMKHA Tpali€eHT TUCKY MDK Mapol0 B CEpeIuHI 3arOTOBKH Ta
HaBKOJIMIIIHIM CEPEIOBUIIEM, IO CHPUYMHSIE pyHHYyBaHHA 3aroToBku (JIutBuuuyk, 2014).
OCHOBHOIO TNPHUYMHOIO PYHHYBaHHSA € YTBOPIOBaHAa Iapa sfKa CTBOPIOE HAJJIMIIKOBUI TUCK Ha
M’ skymky ximioa (Telychkun, 2020). ¥V 3B’53Ky 3 ITUM JIOIIUTBHO TPOBECTH JAOCIIPKEHHS CTPYKTYPHO-
MeXaHIYHUX BiIacTuBoCcTel M’ akymku xii0a (Telychkun, 2020a).

OTtxe, MeTa poOOTH — BU3HAUCHHS PEKUMHHUX IapaMETpiB IMPOLECY OXOJO/HKEHHS OaTOHIB
BaKyyM-BUIIapHUM CIIOCOOOM.

Marepiaim Ta Metoau. O0O’ekm Oocnioxcenb. JIOCTDKYETBCS TPOLIEC BaKyyMHOTO
OXOJIO/DKEHHS 0aTOHY 13 MILIEHUYHOro OOPOIIHA BUILOTO raTyHKy Macoro 0,5 Kkr

Excnepumemanvna ycmanoska ons 00CHiodCcen s npoyecy aKyyMHO20 0X0N00MHCEeHHS Oamony.
Jiis  TpoBeAEHHS JIOCHDKEHb IPOLIECY BAaKYyMHOTO OXOJIOJDKEHHS 0aToHy CTBOPEHO
excriepuMenTanbHuit crenn (Pucynoxk 1).

Memoouxka npogedenHs 00CniONCEeHb Npoyecy GaKYYMHO20 0X0100xceHHs bamony. 1lloiHo
BurneyeHuii 6aton (temmeparyporo 98—100 °C) micnsa 3amipiB Baru, TeMIepaTypd B LIEHTpI Ta
reOMETPUYHUX TOKA3HUKIB, TOMIIIAETHCS 10 BAKYYM KaMepH 1, ika HAKpUBAEThCS KPUILKOIO BAKYyM
Kamepu 2. BMukaeThcst BakyyM Hacoc 3 1 3a JIOIOMOTOIO Bij1e0 3HOMKHU (DiIKCYIOTBCS 3MIHM 4acy 1
TUCKY y BakyyM Kamepi 1 (Telychkun, 2020b).
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Pucynok 1. ExciepuMeHTATBHUI CTEH] VI BAKYYMHOI'O OX0JIO/’KeHHA 0aTOHY:
1 — BakyyM KaMepa; 2 — KpUIIKAa BAKYyM KamepH; 3 — BAKYYMHUI Hacoc; 4 — KOHIEHCATO30IpHUK; 5 —
KOHJIeHcaTop; 6 — MmaHoMeTpa; 7 — TpyOonposin.

Buznauenns cmpykmypHo-mexanivHux 1acmusocmelt M'akyuKy xaioa Ha nenempomempi

J1Jis1 BU3HAYCHHS CTPYKTYPHO-MEXaHIYHHUX BJIACTUBOCTEH M'IKYIIIKHA 0aTOHY OyJI0 BUKOPHCTAHO
aBTomMaTtu3oBaHuil nenerpomerp All-4/1, B skocTi iHauKaTtopa OyJ0 BUKOPHUCTAHO IUIACTHHY
BHUTOTOBJICHY 3 OPI'CKIIA.

Memoouxa nposedenHs OO0CHIONCeHb CMPYKMYPHO-MEXAHIYHUX BAACTMUBOCIE M SKYUIKU
oamony. JIOCTIIKEHHS MPOBOJAWIMCH HACTYITHUM YHHOM: 13 0aTOHY 3a JOMOMOIOI0 IWJIHApA
BHPI3aBCs 3pa30K M’ AKymKH giameTpoM 40 M 1 BucoToro 20 MM, 3pa30K CTaBWJIM Ha maTdopmy, i
3a JOTIOMOTOFO ITiJ1’ €EMHOTO TBHHTA IMIJBOIMIIA HOTO TaK, 0O BiH TOPKABCS MOBEPXHI IHAUKATOpA. 3a
JIOTIOMOTOI0 MIKPOXBHJILOBOI1 T4l 3pa30K MiAIrpiBaBcs MEpea MOYaTKOM JOCHIHKEHHS TaK SK
TPAHMILT MIITHOCTI M’ SKYIIIKH XJ110a 3MIHIOE CBO€ 3HAYEHHS 3QJIC)KHO Bl TEMIIEPATYPH.

J171s1 KOSKHOTO A0CHiay OpaBcst HOBHI 3pa3okK, ISl KOJKHO1T TeMITepaTypu OYyJ10 B3ATO 10 3 3pa3KHu.

Pospaxynox napamempie npoyecy saxyymuozo oxonoodcenus 6amony. g po3paxyHKy TUCKY
10 YTBOPIOETHCS B CepellMH1 XJ110a MiJ 4ac Mpolecy BaKyyMHOTO OXOJIOKEHHS 0yJI0 BUKOPUCTAHO
razoBuii 3aKoH boitns-MapioTra. Lleit 3akoH TOBOPUTS, 110 MPH MOCTIHHINA KUTBKOCTI Ta3y HOTO THCK
1 00'eM 3BOPOTHO MPOMOPIIIHHI:

P-Vi=P,-V,

He:

Py — mouatkoBuii TUCK BcepeuH1 OaTOHY

V| — nmouatkoBuii 00'eM razy B cepeiiHi 0aToHY,

P> — Tuck BcepeanHi 6aToHy Mif 4ac BAKYyMHOT'O OXOJIOIXKEHHS

V3 — 06'em razy B cepeauni 6aTOHY MiJ] 4aC BAKYyMHOT'O OXOJIOIXKEHHSI.

PiBHSIHHS MPOHUKHOCTI-KOHIICHTpAITIi:

P-D
/=

He

J — MacoBuii moTik rasy (ra3onepeHoc) yepe3 CKOPUHKY XJ1i0a,

P — pi3Hung THCKY MK BHYTPIIIHIM Ta 30BHIIIHIM cepefoBuiamu (tooto P= Pi-P3),

D — ra3onpoHHUKHICT CKOPUHKH XJ1i0a,

L — ToBmMHA CKOPUHKH XJT10a.

Toni Tuck B cepeauHi xiida:

3 piBHSHHS MPOHUKHOCTI-KOHLEHTPAL[il MU MOYKEMO BUPA3UTH PI3HUIIIO TUCKIB P

J-L
p="-
D
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[TigcraBnsroun 11e 3Ha4eHHsI pi3HUIl THCKIB P B 3akon Boiins-Mapiorra:
J-L
P-Vy =P ——

D
3BiZcH MU MOYKEMO BMBECTH TUCK P> IiJ] 4ac BAKYYMHOTO OXOJIOIKEHHS:
p,—p L
2 1 D

Pe3yabTaT T2 00roBOpeHHs

Hocniosxcenns npoyecy 8aKyymMHo20o 0xon100cenHs bamony. B X0l HayKOBO-10CTIAHOT poOOTH
Ha €KCIIEPUMEHTAIILHOMY CTEH/II JUII BaKYyMHOTO OXOJIOJDKCHHSI OyJIM BH3HAUCHHH palliOHATbHUAN
PEKUM OXOJIO/DKEHHS OaTOHA 3 MIIEHUYHOTo OopoIrHa A0 Temrepatypu 30 ° aKuii MO>KHA OTIHCATH
rpadikom (PucyHok 2)

P (xITa)

80

ol \
AN\
wl AL

30 3\\
N\ N
NN

10 ] ~
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Pucynok 2. KpuBi cTBOpeHHSI pO3pilKeHHS Y BAKYYM KaMepi:
1 — pekoMeHIOBaHN i PE:KMM OXOJI0IKEHHS YaC 0X0JIOZKEHHSI 6ATOHY CTAHOBHUTH
2 XB., a MAKCHMAJIbHA IIBUAKICTh CTBOPEHHS PO3pil:keHHs Mae€ He nepeBuinyBatu 4,5 klla/c;
2, 3 — IpM TaKUX Pe;KUMAX CTBOPEHHS PO3PiIKeHHS Y BaKyyM Kamepi Bin0yBaeThcsi Binpus
M’AKYIIKH Bil HH2KHbOI CKOPHHKH J0C/IiIHOr0 3pa3Ka 10 He BiAN0OBigae BUMOraM sIKOCTI.

Busnauennsi cmpykmypno-mexanivnux enacmuocmett M'SKyWKU HA NEeHempoMempi nioCKuM
inoukamopom. B pe3ynapTaTi MPOBENCHUX TOCITIDKEHb OYJlI0 3HAWJICHO 3MIHY TpaHMIII MIIHOCTI
M’SIKYIITKA 0AaTOHY B 3aJI€KHOCTI Bill TeMIiepaTypu (PUCYHOK 3).

B pesynbraTi npoBeaeHHS AOCIIKEHb 0yJI0 BH3HAUEHO TPAHMII0 MIIHOCTI M’ SIKYIIKA OaTOHY
3aJIe)KHO BiJ 11 TeMmepaTypH, 3ajeKHICTh Ma€ JIHIHHUN XapakTep, IPOBIBIIYU JHIIO TPEHIy MOKHA
3pOOUTH BUCHOBOK 1110, 1ipu 100 e rpaHulls MilIHOCTI Oyzae nopisHioBaTtH 575 Ila.

Pospaxynox napamempie npoyecy 6axkyymHo2o 0xono0dicenHs. B pe3ynbTaTi MpoOBEIESHUX
pO3paxyHKiB OyJO0 BH3HAYCHO pAaI[lOHAILHUN PO3PAXyHKOBHH PEKUM BaKyyM BUIAPHOTO
OXOJIOJDKCHHSI 0aTOHy, TPU TaKOMY PEXKHUMI OXOJIO/DKCHHS TPAJi€HT THCKY IO BHHHUKAE MDK
CepeZIOBUIIEM BaKyyM KaMepH Ta CepeIOBHUIIEM B cepeIMHi X1i0a He MEPEBUIIY€E IPAHULI MIITHOCT1
M’SIKYILIKH O0aTOHY, pe3yJIbTaTu MPEICTaBICHO Y BUTIIALY Ipadiky Ha pucyHKY 4 kpuBa Ne2.
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Pucynok 4. I'padik 3miHu THCKY B 4yaci:
1 — pexoMeH0BaHU I peKUM 3HANAEHUIT TOCTITHUM HLIIAXOM; 2 — PO3PaXyHKOBHUI pPesKuM.

BucHoBok. B pe3ynbrari mpoBecHUX JOCTIKEHb Ta pO3paxyHKiB OyJI0 BU3HAYEHO:
- PEKOMEHJIOBaHUI PEXHM OXOJIOJDKCHHSI 0aTOHY BaKyyM- BHIIADHHUM CIOCOOOM 3HAiICHMIA
JNOCITITHUM IIJISIXOM TIPU SIKOMY MaKCHMaJlbHa IIBUJKICTh 3MIHM THUCKY B 4aci Mae 3HaueHHs 4.5
klla/c, Ta TpuBasictio 120 c.
- BHU3HAYEHO 3MiHY TPAHUIll MIITHOCTI M SIKYILIKH 0aTOHY 3aJ€KHO Bij ii TeMneparypu.
- 3a TONOMOTOIO iIealIbHUOTO Ta30BOT0 3aKoHY boilng-Mapiorra Oyno po3paxoBaHO PEXUM
BaKyyM-BUIIAPHOTO OXOJIOJUKCHHSI OaTOHY IIpH SIKOMY TPaJi€HT THCKY III0 BHHUKAE MDK
CepeZIOBUILIEM BaKyyM KaMepH Ta CepeIOBUIIEM B CEpeHI XJ1i0a He MePEBUIILYE TPAHUIIl MIIIHOCTI
M’SIKYIIKH 0aTOHY, TPUBAIICTH OXOJIOXKEHHS ITPH BUKOPUCTAHHI TAKOTO pexXuMy ckiaaatume 71c.,
MaKcHUMalbHa IMBUJIKICTh 3MIHU THUCKY B yaci ckiajae 3,5 klla/c.
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CBiTOBI TpeH/U NOBOIZKEHHS 3 BTPATAMH LYKPOBOI CHPOBHHH

Kosajnenko O. B., 1.¢.H., c.H.c., Slmenko JI.O., k.¢.H., C.H.C.
Inemumym npooosonvuux pecypcie HAAH, m. Kuis, Ykpaina

Beryn. 3ano6iranas yTBOPEHHIO XapuOBHX BiIXO/IiB 1 BTPAT — OJIMH i3 IPIOPUTETHUX HAIPSIMKIB
Lean-BupoOnuirrBa ta L{iriid cramoro po3BuTky. 30kpema, 3aBnanus 12.3 12-1 numi: «3abesneuenns
nepexooy 00 payioHAlIbHUX MOOeell CHONCUBAHHS ma eupoOHuymeay nependadae: «oo 2030 poxy
cKopomumu 608i4i 3a2abHOCBIMOB)Y KilbKICMb XAPU08UX 8i0X00i6 (8 nepepaxyHKy Ha 0OH) 0Cc0o0y
HaceneHHsl) Ha pPO30PIOHOMY MA CHONCUBYOMY DIGHAX | 3MEHWUMU 8mpamu npoo08OIbCMEd Y
BUPOOHUUO-30YMOBUX NTAHYIOHCKAX, Y MOMY YUCTL NiCAA30upanvri émpamuy [1].

JUis OLIHKM BUKOHAHHS 3a3HAYEHOTO MPIOPUTETHOTO HANPSAMKY HaMHU JIOCHIIKEHO OCHOBHI
CBITOBI TPEHAM IIOAO TOBOJPKEHHS 3 BTpaTaMH IYKPOBOi CHPOBWHU (I[yKpPOBOT TPOCTUHU Ta
LIYKpOBOro Oypsika), HEOOX1AHOI i1 BHUPOOHUITBA TAKOTO CTPATETIYHO Ba)JIMBOTO Xap4yOBOIO
MPOJIYKTY SIK IIYKOP, CBITOBE CIOXHBAHHS SKOT0 30U1bIImiIoch Ha 7614 tuc. T 3a 10 pokis (3 2012 no
2021 poku) yepes MOCTIHHO 3POCTAIUyY YHCENIbHICTh CBITY [2]. L TeHmeHI1ia BiZKpUBa€E eKCIIOPTHI
MOXJIMBOCT1 JUISI OKPEMHUX KpaiH, y TOMY 4YMcli ¥ YKpaiHu, i moTpeOye 30UTbIIeHHS OOCSTIB
BUPOOHUIITBA IYKPY. Jl0 pe3epBiB HapollyBaHHS BUPOOHHIITBA IYKPY MO>KHA BIIHECTH 30UTbLICHHS
BHUPOOHUIITBA I[yKPOBOi CHPOBUHH 32 PaXyHOK MIABUIIEHHS il BPOKAMHOCTI 200 3MEHIIICHHS BTPAT y
nporeci 30epiraHHs Ta TPAaHCIIOPTYBAHHS.

Marepiaau Ta MmeToau. B mociipkeHH1 BUKOPUCTAHO 3arajlbHOHAYKOBI TacTeIiaibHI METOIH:
JaJIEKTUYHUH 1 JIOTIUHUN — 7S y3arajlbHEHHs] HAyKOBUX OCHOB OOIPYHTYBAaHHS CBITOBUX TPEH[IB
MTOBOJKEHHS 3 BTPaTaMu IyKPOBOT CHPOBUHH; €KOHOMIKO-CTaTUCTUUHUIN — [ 0OpOOKH Ta aHANI3y
CTaTUCTUYHUX JTaHUX, Y TOMY YHUCII, pO3paXyHOK CEpeIHIX BEJIMYMH — JUIsl BU3HAUEHHS €TAIOHHUX
MMOKA3HUKIB JIJIs MOPIBHSAHHS KpaiH, YaCTHUH CBITY Ta TPYIl KpaiH 3a pIBHEM BiJICOTKY BTPAT IIyKPOBOT
CUPOBHUHH, KIACTEPHUH aHai3 — i TPYNyBaHHS KpaiH CBITY 3a BiICOTKOM BTpaT ITyKpOBOi
CUPOBUHU; TAOTMYHUI Ta TpadiuHUi — U1 Bi3yasi3allii Ta y3araabHEHHS PE3yJbTaTiB TOCT1KCHHS.

PesyabtaTn. 3a nanumu @AO [3] 3'sicoBaHO, 1110 BUPOOHHUIITBO IIYKPOBOi TPOCTUHHU TIEPEBAKHO
30Cepe/DKeHO B TiBJAEHHIA miBKymi (B kpaiHax JlatmHcbkoi Amepuku, Adpuxu, IliBnennoi Ta
3axinnoi Asii, OkeaHii), y TOH 4ac SIK BUPOOHHMIITBO IIYKPOBOTO Oypsika — B ITIBHIYHIN MIBKYJi (B
kpainax €Bporu, A3ii ta [liBHIYHOT Amepuku). HaiOuibini BUPOOHUKH ITYKPOBOI TPOCTHHU —
bpazunis ta [uais (39% ta 21% Bixg cBiTOBOro BUPOOHUIITBA BIIMOBIAHO), a IlyKPOBOTo Oypsika — pd
ta @pannis (20% ta 14% Bix CBITOBOTO BUPOOHHIITBA BiNMOBIIHO). YKpaiHa BXOJIUThH B JECATKY
HaWOUIBIIMX BUPOOHUKIB IIYKPOBOTO OypsIKa y CBITI.

JI71s1 OIIHKM €KOHOMIYHOT €()eKTHBHOCTI BUPOOHHUIITBA I[yKPOBOi CHPOBHHHM 0OpaHO BiTHOCHUU
MOKa3HUK — GIOCOMOK empam Yy eupoOHuymei, 1Mo 3a0e3leuye IOPIBHIOBAHICTh 00 €KTIB
JOCTiKeHHsT (OKpeMHX KpaiH, YacTUH CBITY, TPyN KpaiH) y JUHAMIIl Ta CTaTHIl: YUM HIDKYE
BTpaT Ipu 30epeKeHH] Ta TPaHCIOPTYBaHHI. Emanonnum nokazHukom Ajis MOPIBHSIHHS 00paHO
cepeone 3navenusn giocomky empam 3a 2014 — 2020 poxu, ockinbKu came 1ed epio JOCTYIHUIA B
6a31 ganux ®AO [3]. I]o0 oTpuMaTH OIIHKY y JIWHAMIIlI, PO3PaXxOBYBajIOCs BIAXUICHHS 3HAYCHHS
BifcoTKy BTpar 3a 2020 pik 3a OKpeMUMHU O00’€KTaMu AOCTIKEHHS BiJ BHU3HAUEHOTO BHILE
€TAJIOHHOTO MOKa3HMKa. Bin’eMHe 3HaYeHHS BIAXWJICHHS CBITYUTH MPO 3MEHIIECHHS €(PEeKTHBHOCTI
BUPOOHUIITBA OKPEMOT0 00’€KTY MOCHIIKEeHHA, a JoAaTHe — mpo miaBuineHHsa. [1lo6 oTtpumaru
OLIIHKY Y CTaTHIli, OOUMCIIIOBAJIOCA BIAXHJIECHHS CEPEeIHbOTO 3HAYEHHS BIACOTKY BTpar 3a 2014 —
2020 poxu 3a 00’ €KTaMu JOCTIIKEHHS BiJ] CBITOBOTO PiBHA. Y 1IbOMY BHIAJIKy, Bil’éMHE 3HAUECHHS
I[bOTO TIOKAa3HMKA CBIIYMTH NpPO OUTbII HU3BKY €(EKTHBHICTh BHPOOHHUIITBA OKPEMOTo OO0’€KTY
JOCITI/DKEHHS TIOPIBHSAHO 13 CBITOBUM pIBHEM, a JI0JIaTHE — PO OUIbII BUCOKY €(EKTUBHICTb.

3a 3anpOMOHOBAHUM MIJIX0J0M 3’C0BaHo, 110 y 2020 poui croctepirajiacs cBiTOBa TEHICHIIIS
1010 IOKpaleHHs e)EeKTUBHOCTI BUPOOHUIITBA I[yKPOBOI TPOCTHHH 32 PAXyHOK 3HUKCHHSI BIICOTKY
BTpaT I[yKpOBOi cupoBUHH. HaiiBuIlli 3HaUE€HHS BiICOTKY BTpaT y BUPOOHUIITBI ITYKPOBOI TPOCTUHU
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BUsBNICH] y KpaiHax Adpuku ta A3sii. Ilpu mpomy, y 2020 pomi epeKTHBHICTH BUPOOHHULTBA Y
3a3HAYCHUX YaCTUHAX CBITY 32 TNOKAa3HMKOM BIICOTKY BTpaT HiABUIIMJIACS, IO € MO3UTHBHOIO
TeHieHIi€t0. CBITOBOMY BUPOOHHUIITBY IIYKPOBOTO Oypsika IpUTaMaHHA IPOTHUJIC)KHA TCHICHLIIS — Y
2020 poui BHUSBICHO 3HWKEHHS €()EKTUBHOCTI BHPOOHHIITBA Ii€i CHPOBHHHM Yy CBITI B LIUIOMY.
[TinBuienns eeKTHBHOCTI BiTOynOCs TUTbKH B KpaiHax A¢puku, a B KpaiHax €Bponu eeKTUBHICTD
3aJIMIIMIIACS Maibke HAa TOMY K cepeJHhOMY piBHI. CBiTOBE 3HaUCHHS MEPEBHUILEHO Y KpaiHax Asii,
Jlatuacekoi Amepukn Ta KapuOcbkoMmy OaceifHi, IO CBIIYUTH TNPO HU3BKY EPEKTHBHICTH
BUPOOHMIITBA IIYKPOBOTO OypsiKa y IIMX YacTHHAX CBITY (Tadi. 1).

Taoauus 1 — CBiTOBI TpeHaU 00 BiICOTKY BTPAT Y BUPOOHUIITBI IIYKPOBOI CHPOBUHHU 34
YaCTUHAMM CBIiTY

. Binxunenns
Cepenne Biaxunenns CepeIHbOTO
p 3HAUEHHS BIZICOTKY .
3HAYECHHS 3HaueHHS . 3HAYCHHS BIJICOTKY
BIJICOTK BIJICOTK srpar 3a 2020 pix BTpat 3a 2014 —
YactuHu cBITY g M g Y BIJ] CEpEHBOTO P
BTpAr 3a BTPAT 38 | e BIICOTK 2020 poku 3a
2014 —2020 | 2020 pix, % " Y| qactunamu CBITY
o BTpaT 3a 2014 — L
poxu, % 2020 pox, % BiJl CBITOBOI'O
’ piBHs, %
BupoOHHIITBO IIYKPOBOT TPOCTHHU
Ceit 4,47 3,68 0,79 -
Adpuxka 5,03 5,02 0,01 -0,56
A3zig 4,91 4,87 0,04 -0,44
€Bpona - - - -
JlaTuHChKA vAMepI/EKa Ta 4,57 4,56 0.01 0.1
KapuOcpkuii 6aceitn
[liBHiuHa AMepuka 2,96 2,96 0 1,51
Okeanist 4,84 4,67 0,17 -0,37
BupoOHUIITBO ITyKpOBOTO OYpsKY
Cait 4,21 4,37 -0,16 -
Adpuxa 3,71 3,58 0,13 0,5
A3zig 4,47 4,79 -0,32 -0,26
€Bpona 391 3,89 0,02 0,3
JlaTuHChKA vAMepI/EKa Ta 5.38 5.41 20,03 1,17
Kapubcbkuii 6aceitn
[liBHiyHa AMepuka 3,56 4,19 -0,63 0,65
Okeanis - - - -

IDicepeno: enacui pospaxynxu 3a oanumu @AO [3]

EdextuBHICTs BUpPOOHHUIITBA I[yKPOBOrOo Oypsika y €BpONEHCHKUX KpaiHaX € JOCTaTHBhO
BHCOKOIO, OCKUTBbKH I B cepeuboMy 3a 2014 — 2020 poku it okpemo y 2020 potii BiICOTOK BTpaT y
BUPOOHUIITBI € HUKYKUM 3a CBITOBHI piBeHb: 3a 2020 pik ioro 3HauenHs konuBanocs Big 0,07% ao
5,44%. HaiimeH1i BiICOTKH BTpaT y BUpOoOHUNTBI crioctepiranucs y [lonbmii, Ykpaini ta LBemii;
HaiBuii — Momnaosi (puc. 1). CTaTuCTUYHO 3HAYMMI TEHJAEHIIIT O 3MEHIIIEHHS BIICOTKY BTpaT 3a
2014 — 2020 poxu crioctepiraiaucs Tulbku B ['pertii. ¥V iHIINX eBponelcbKkuil KpaiHaX CyTTEBHX 3MiH
I0JI0 BIICOTKY BTpaT Y BUPOOHUIITBI HE BiJ3HAYAIOCS.

Jns y3aranbHeHHS! €(peKTUBHOCTI CBITOBOTO BUPOOHMIITBA ILYKPOBOi TPOCTHHHU Ta I[yKPOBOTO
Oypsika moOysoBaHO Kiacu(ikallilo KpaiH CBITY 3a KJIACTEpHUM aHaJi3oM y porpami SPSS Statistics
3aJIeKHO BiJ 3HAUEHHS BIZICOTKY BTpaT Y BUPOOHHUITBI LIyKpOBOi cupoBHHHU. KpaiHu 3rpymnopBaHo B
TPHU TPYyNU: KpaiHU 3 HU3BKUM, CEPEHIM Ta BUCOKUM B1JICOTKOM BTpaT y BUPOOHHUIITBI MPOAYKIIil.
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Pucynok 1 — BigcoTok BTpaT y BUPOOHMIUTBI IyKpoBoro 0ypsika 3a kpainamu €sponu y 2020 poui
Jxepesio: po3paxoBano Ta nodyaosano 3a janumu ®AQO [3]

/Jlo Kpain 3 huzbkum giocomkom empam y eupoonuymaei yykposoi mpocmunu (0,08 — 6,40%)
BilHeceHo 75 kpain: ABctpanis, baramceki octpoBu, bapbanoc, Kyba, ominika, ["airi, SImaiika,
beniz, Kocra-Pika, CansBagop, I'Baremana, ['ongypac, Mekcuka, Hikaparya, [lanama, Bypynni,
Ediomnis, Kenis, Manarackap, Manasi, MaBpukiii, Mo3zam6ik, Pyanna, Cynan, Yranna, O0’eqnana
PecniyOmika Tanzanis, 3am0isa, 3im6a0Be, Kuraii, Kopeiicbka Haponno-/lemokparuuna Pecmy6iika,
Snownisa, dimxi, Ilanya-HoBa I'Bines, Anrona, Kamepyn, LlentpanbHoadpukanceka Pecny6iika,
Yan, T'abon, €rumer, Mapokko, CIIA, Aprentuna, bomiBis, Komym0Gis, ExBagop, [aitana,
[Taparsaii, Ilepy, Cypinam, Ypyrsaii, Adranicran, banrnanem, [nais, Ipan, Henan, [Takucran, pi
Jlanka, Kamb6omka, Inmonesis, Jlaockka Hapogno-/lemokpatuuna Pecny6Onika, Manaisis,
Oininminu, Tainana, B’ernam, Ecsartini, [liBnenna Adpuka, Bypkina ®aco, Kor-n’IByap, ['ana,
I'sines, Jli6epia, Mauni, Hirep, Ceneran, Creppa-Jleone; 0o kpain 3 cepednim iocomkom empam y
eupoonuuymei (11,15 — 11,30%) — 2 xpainu: bpazunisa, M’sHma; 0o Kpain 3 eucokum 8i0comkom
empam y eupoonuymei (21,88%) — 1 xpaina: Konro.

Jlo Kpain 3 nuzbkum 6iocomkom empam y eupoonuuymei uykpoeozo oypaka (0,08 — 1,02%)
HasexuTh 9 kpain: binopycs, [lonbima, Pymynis, pd, Ykpaina, €runer, Llseuis, Itanis, bensris; do
Kpain 3 cepednim giocomkom empam y eupoonuymei (2,18 — 2,96%) — 4 xpainu: AzepOaiimxan,
Kupruscran, Kazaxcran, CIIA; 0o kpain 3 eucoxum eiocomxom empam y eupoonuumei (4,17 —
5,63%) — 25 xpain: Kuraii, Snonis, Yexia, Yropuuna, MonnoBa, CnoBayunna, Mapoxkko, TyHic,
Kanana, ®innsunais, Jlutea, Cnonyyene KopomiscrBo Benukoi bpuranii ta IliBHiuHOT Ipnanaii,
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UYwi, Ipan, Typkmenicran, Xopsaris, ['pentis, Icmanis, Bipmenis, Typeuunna, ABctpis, @paniis,
Himeuunna, Hinepnanmu, LlIBeiinapis.

[Ipo piBeHb e(EeKTUBHOCTI CBITOBOTO BUPOOHUIITBA CBIUUTH 3HAYEHHS YaCTKU BTPAT I[yKPOBOT
CHPOBHHH OKpEMOi Ipynu KpaiH y 3arajbHOMY (CBITOBOMY) piBHi BTpaT: SIKIO HailOLIbIIa YacTKa
BTpAT MPUMAJIAE HA TPYILY KpaiH 3 HU3bKUM BIICOTKOM BTpaT y BUPOOHUIITBI, TO 1€ CBIAYUTH MPO
e(eKTHBHICT, BUPOOHHIITBA IyKPOBOi CUPOBUHHU, SKIIO — HA TPYILy KpaiH 3 CepeaHIM BiICOTKOM
BTPAT — MPO HEAOCTATHIO €(PEKTHBHICTB, SIKIIO — HA TPYIY KpaiH 3 BUCOKUM BiZICOTKOM BTpAT — IPO
Hee()EeKTUBHICTH BUPOOHUIITBA.

PesynpraTu rpynmyBaHHs CBiIYaTh, [0 CBITOBE BUPOOHMIITBO IIYKPOBO1 TPOCTUHH € HEJOCTATHHO
e(peKTUBHUM, OCKUTbKU HaliOLIbIa yacTka BTpar (68,4%) nmpumagae Ha KpalHu 3 CepeIHIM BiICOTKOM
BTpat y BUpoOHUITBI. [Ipu oMy, 10 11i€i rpynu BXOIUTH BChOTO Bi Kpainu — M'sstama Ta bpaszuis,
AKi OJHOYACHO € W HaWOUTbIIMMHM BUpOOHWKaMH Ii€i mpoaykiii. Huspkuili BiACOTOK BTpar y
BUPOOHMIITBI IIYKPOBOT TPOCTHHU MalOTh 75 KpaiH, OJJHAK B CTPYKTYpi 3arajlbHUX BTPAT iX YacTKa
nocuth mana — 31,4% (puc. 2).

Kpainu 3
HU3BKUM

. Yactka BTpar
BIZICOTKOM BTpar

. LIYKPOBO1
y IB(I)/I(? 06HHUTBI TPOCTHUHHU
KO>KHO1 IpyIx
80 KpaiH y
60 3arajlbHuX
40 31.4 BTparax, %
. (1]
20
8.6%
0(.)2% YacTka BTpar
- 8.9% N LIYKPOBOTI'O
Kpainu 3 68.4% Kpa1HH. 3 GypAIKa KOKHOT
BHUCOKUM 82.5% CepenHIM - N
. : pyIu KpaiH y
BIJICOTKOM BTpar BIJICOTKOM BTpar
. . 3arajJbHUX
y BUPOOHUIITBI y BUPOOHUIITBI

BTparax, %

Pucynok 2 — YacTka BTpaT [yKpPOBOi CHPOBHHH KOKHOI IPyNH KPaiH y 3arajibHUX BTpaTax, %
d:xepenio: pospaxoBano Ta nodyaoBano 3a ganumu PAO [3]

CBiToBEe BUPOOHMIITBO LIYKPOBOTO Oypsika BUSBHIIOCS Hee(hEKTUBHHUM, OCKUIbKM HaWOuIbIIa
yactka BTpaT (82,5%) HanexuTh KpaiHaM 3 BUCOKHM BIICOTKOM BTpaT y BUPOOHUITBL. Tomy
BUPOOHUKHU Yy KpaiHax 1€l TpynH 0COOINBO MOTPEOYIOTh YIOCKOHANIEHHS CBOIX MPOIleciB 30epiraHHs
Ta TPAHCIOPTYBAHHS IyKpoBoTo Oypsika. Ciia 3a3HAUMUTH, 0 YKpaiHa BXOJIUTH 10 TPYIH KpaiH 3
HU3BKUM BIICOTKOM BTpPAT y BUPOOHUITBI IIyKpoBoTO Oypsika (0,27%).

Ha ocHoBI y3aranbHeHHs pe3yibTaTiB Kiacudikallii KpaiH CBITY 3aJ€KHO BiJ BIICOTKY BTpaT y
BUPOOHMIITBI I[yKPOBOi CHPOBHMHU poOMMO BHCHOBKH, 10 y 2020 poui cmocrepirajgacst CBITOBa
TEHJEHI[IS] II0J0 MOKpAalIeHHs e(QEeKTHBHOCTI BHPOOHMIITBA ILYKPOBOI TPOCTUHHU 3a PaXyHOK
3HWKEHHS BIZICOTKY BTpAT I[yKPOBOi CUPOBMHHU Yy BCIX Ipymnax kpaiH. EdexTuBHiCTh BUpOOHMIITBA
1ykpoBoro 0ypsika y 2020 poui 3MeHIIMIacs y KpaiHax 3 cepeHIM Ta BUCOKUM BIICOTKOM BTpaT y
BUPOOHMIITBI, Y TOM 4ac K y KpaiHaX 3 HU3BKHUM BIICOTKOM BTpaT, A0 SKOI HAJIEKHUTb 8 KpaiH
€Bpornu, epeKTUBHICT Maibke He 3MiHWIacsa (Tabn. 2). OTpuMmaHi pe3ynbTaTH HiATBEPIKYIOThH
MoTiepeIHI BUCHOBKH, HaBeeH1 B Ta0I. 1.
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Tabaunus 2 — CBiTOBI TpeHIU 100 BIACOTKY BTPAT Yy BUPOOHUITBI HYKPOBOI CHPOBHHHM 32 I'PYNaMHU

KpaiH cBiTy

Jiana3zoH BinxuneHus
Cepenne :
3HA4YCHb 3HAYEHHS BIACOTKY
. 3HAUYCHHS 3HayeHHs .
" BIJICOTKY BTpaT . . BTpart 3a 2020 pik Bix
Tpymm kpain 3a OKpEMHUMU BUICOTKY BIpat | BIACOTKY BTpat CepeIHbOTO 3HAYCHHS
i 322014 — 2020 | ma 2020 pik, % :
KpaiHaMHu TPyIH, oK. % BIJICOTKY BTparT 3a
% PO, 2014 — 2020 poxu, %
BupoOHHIITBO IIyKPOBOi TPOCTUHU
Kpainu 3 HU3BKUM
BIJICOTKOM BTpAT y 0,08 — 6,40 4,44 4,42 0,02
BHUPOOHUIITBI
Kpainu 3 cepeanim
B1JICOTKOM BTpaT y 11,15-11,30 11,22 11,00 0,22
BUPOOHUIITBI
Kpainu 3 BUCOKUM
B1JICOTKOM BTpaT y 21,88 21,88 21,70 0,18
BHPOOHUIITBI
BupoOHUIITBO IIyKpOBOTO OYpsSIKY
Kpainn 3 Hu3bKHM
BIJICOTKOM BTpaT y yI?’(;?H; 17’(())227 0,59 0,58 0,01
BHUPOOHUIITBI P ’
Kpainu 3 cepeanim
BIJICOTKOM BTpaT y 2,18 -2,96 2,62 3,01 -0,39
BHUPOOHUIITBI
Kpainu 3 BUCOKUM
BIJICOTKOM BTpaT y 4,17 —-5,63 5,27 5,35 -0,08
BUPOOHUIITBI

JDicepeno: enachi pospaxynku 3a oanumu PAO [3]

BucnoBku. IlinBuimieHHss e(eKTUBHOCTI BHUPOOHUITBA I[YKPOBOiI CHUPOBHUHU CIPHUSTHME
3MEHIIICHHIO 1 BTpAT 1 BiAMOBITHO, 3POCTAHHIO OOCSTIB HAJAXO/DKCHHS il Ha TEpepoOKy Ui
OTpUMAaHHS LYKpPY. Y cepeTHbOMY BUXIJ LIYKPY 13 IIYKpOBOi TpocTuHU — 10% Ta IIyKpy 13 IYKPOBOTO
Oypsaka — 15%. 3 BpaxyBaHHSIM LIbOTO 32 YMOBU YHUKHEHHSI BTpaT IyKpoBoi cupoBuHU y 2020 porri
y IepepaxyHKy Ha IIyKOp MoxHa Oyno 0 J0JaTKoBO oTpuMaTH 1,4 MJIH T TPOCTUHHOTO IIyKpy Ta 0,2
MJTH T — OYpSIKOBOTO, ITI0 € aKTyaJbHUM B KPHU30BUX YMOBaX (B MepioJ1 enifeMiii, CKOHOMIYHUX KPHU3,
BiliH TOIIO) /IS CTabLIi3aIlii CBITOBOT MPOI0OBOJIBYUOT CHCTEMH.

Jlireparypa
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EnexkTpokoHTaKTHI MeToau 00p0o0/1eHHs1 M’ ICHUX (apiuiB 3 MeTOI0 iHTeHCcHpiKkamil
NPUTOTYBAaHHS COCHCOK 0e3 000JI0HKH B 3aKJIaJaxX IPOMaJCbKOr0 Xap4yBaHHA

bab6anoBa O.1., becena C.]I.
Hayionanvnuu ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Yxpaina

Beryn. OcoOnuBICTIO PO3BHTKY CYYacHOT'O BHUPOOHUIITBA € BCeOIYHA IHTCHCH]iKaIlis HOro
MpOLIECiB Ta HA I OCHOBI JOCATHCHHS BHCOKOi E€KOHOMIYHOI e(eKTHBHOCTL. VY 3B'SI3KYy 3i
3pOCTaHHSIM TOTpeOd y MpOAYKTaX XapyyBaHHS Yy BUTIISAAI TOTOBUX BHUPOOIB, PO3IMIUPEHHS
BUPOOHMIITBA COCHUCOK $K TPOAYKTY MacOBOTO CIOXXHBAaHHS € aKTyaJbHHM 3aBJaHHSIM.
Buxopuctanus enexTpodi3MYHUX METONIB OOpOOKM XapuoBHUX IMPOJAYKTIB CTajl0 OJHUM 13
HaWNEepCIEeKTUBHIIINX CIOCOOIB  BHUPINIEHHS I[bOTO BAaXKJIUBOTO 3aBAaHHS. BukopucraHHs
BHCOKOKOHIICHTPOBAHUX JDKEpPENT €HEeprii, a caMe eJEeKTpOHarpiBy IMpH TeHepalii Tera
0e3rmocepelHbO 70 TMPOIYKTY, TO3BOJISIE OTPUMATH TOTOBHUH MPOJYKT TOKPAIICHOI SIKOCTI B
IpPOMaJICbKOMY XapuyBaHHi.

BuxopuctanHs enekTpoi3MUHHX METOJIB OOpOOKM XapyoBHX MPOAYKTIB, a came
1H(GPayepBOHOTO BUIIPOMIHIOBAHHS CTAJIO0 OJJHUM 3 HAlOUIbII MEPCHIEKTUBHUX CIIOCOOIB BUPILICHHS
3aja4i iHTeHcu(iKalii BUpOOHHIITBA KOBOACHMX BUPOOIB.

3acTOCYBaHHSI CTPyMYy TPOMHCIOBOI YaCTOTH TEXHIYHO € OUIBII MPOCTHM 1 €KOHOMIYHO
JOLUIBHUM MOPIBHIHO 3 METOJaMH KOHTAKTHOTO 1 0€3KOHTAKTHOTO HarpiBy CTpyMaMH MiJIBUIICHUX,
BHCOKUX yacToT 1 HBY, a Takok MOKIIMBICTh 3a0€3M€YeHHSI CAaHITApHO-TIMEHIYHOT O€3MeKH TOTOBUX
BUpOOIB, OTpUMaHHS OUTbII BUCOKUX MOKA3HUKIB BOJIOTOYTPUMYIOUOT 3JaTHOCTI OLIKIB, 3MEHILIEHHS
TPUBAJIOCTI NMPOIIECY, MiIBULIEHHS OPraHOJIEITUYHUX MTOKa3HUKIB SIKOCTI.

Marepiaim Ta Meroaum. Ha OCHOBI aHAMITHYHMX JOCHIHDKEHb BCTAHOBJICHO, IO
€JIEKTPOKOHTAKTHUN HarpiB M’SICHUX (apIiiB CTpyMaMH IPOMHCIIOBOI YacTOTH, 3 HACTYITHOIO
00’KapKOI0 TPOIYKTY, MOKE OYTH YCHIIIHO BUKOPUCTAHUHN JIJIS1 TETNIOBOT 0OPOOKH M’ SICHHX XJII0iB,
COCHCOK, CapJIeIhOK 1 IHIIIMX BapEHUX KOBOACHUX BHPOOIB 3 3aKIagaxX IPOMaJICBKOTO Xap4ayBaHHsI.

B nacmimok mpoBeneHHs moaiOHOI 00poOku M’sicHM dapmr 3100yBae cMmak, KOJip, 3amax
BJIACTHB1 TOTOBOMY TPOAYKTy. OQHUM 3 HaWBAKIMBINIMX TEXHOJOTIYHUX TMapaMeTpiB 00kKapKu €
MIHIMaJIbHI1 BaroBi BTpaTu 0OpOOIIOBAHOTO MPOIYKTY, SK1 3a]eXaTh BiJl TEMIEPAaTypH, BIJHOCHOT
BOJIOTOCTI, IIBUAKOCTI pyXy poO0YOro cepeoBHINa, 4acy 0OpOoOKH.

[Tonepenniii  TEXHIKO-GKOHOMIYHUH  PO3PaxyHOK II0Ka3aB E€KOHOMIYHY  JIOIUIBHICTH
BUKOPHUCTAHHS TAKOTO coco0y HarpiBaHHs, 0COOIUBO IPU BUTOTOBIEHHI COCUCOK 0€3 000JI0HKU —
MIPOJIYKTY, BUTOTOBJICHHS SIKOTO JOCUTh MEPCIEKTUBHE.

Pesyabratn Ta o6roopenHs. Hamu 3amponoHOBaHO CTBOpPEHHS MaiorabapuTHOi Imadu s
00KaproBaHHS 3 TPYOUATHMHM €JIEKTpOHArpiBadyaMHu, sIKMI JTOIUTFHO BCTAHOBUTH B JIHIFO BUPOOHHUIITBA
COCHCOK. 3ampornoHoBaHEe OOJaqHaHHS TMpHU3HAYEHE U IIBHIKOTO pO3IrpiBy U 0OXKaproBaHHS
MIPOAYKTIB XapuyBaHHS B KHILISAY1H OJIii, @ TAKOXK JUI HETpUBAIOTO He Outblie 5...10 XB. BiqBaproBaHHA
COCHCOK Yy BOJI B 3aJISKHOCTI Bifl TEXHOJOTTYHOTO mpoiiecy. Lle 3HaYHO CIPOCTUTH TEXHOJIOTTYHUI
MpoIleC, MPHUBEAE IO 3MEHIIEHHS TPUBAIOCTI BUTOTOBJIEHHS KIHIIEBOIO MPOAYKTY 0e3 O0O0OJIOHKH,
M1IBUIIUTH EKOHOMIYHY €(DEeKTHBHICTb, & TAKOXK MOKPAIMTH HOT0 SKICHI Ta OPraHOJICNTUYHI TOKA3HUKH.

VY 3anpornonoBaHiii madi cocucku 6e3 0O0JIOHKH MPOXOISTh OCTATOYHY TEPMIYHY OOpOOKY Ta
o0cMa)KyBaHHS B KMILUITYOMY Macii. Hac po3irpiBy HOMIHaIBbHOT KUTBKOCT1 Xap4oBoi ouii Bi 18 1o 150
° C tpoxu Ounbire 20 xB.

[lada € 1ibHO3BAPHOO, MEPECYBHOIO EMHICTIO 3 JIMCTOBOI Hepxkasitowoi crami 12X18HI10T 3
MIAHEJUTIO /T YCTAaHOBKH TEHIB. Y HIKHIN YaCTHH1 €MHOCTI BBAPEHO 37IMBHY FOPJIOBUHY.

HaGip TeHiB ckaaeThes 3 eNeKTPUYHUX HarpiBaydiB, BCTAHOBJIEHHUX Y HIKHIM 4acTHHI Oaka.

BucHoBku. TakuM 4nHOM, 3aIpoNOHOBaHA MajorabapuTHa mada /s BUPOOHUIITBA COCHCOK
06e3 000JIOHKH, sIKa MpU3HAYEHa JUIs TEIIoBOi 0OpOOKHM, 3 OTPUMaHHSAM TOTOBUX 10 B)KHMBaHHS,
COCHCOK B 00CMa)K€HOMY BUIJISI B 3aKJIaZiaX TPOMaJICBKOTO XapuyBaHHS.
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[TponoHOBaHMI TPUCTPIH MPU3HAUEHHH IS IIBUJIKOTO PO3IrpiBy Ta 00CMakyBaHHS MPOIYKTIB
XapuyBaHHS B KUIUITYOMY MAcIli, @ TAKOX JUIs HETpUBAJIOTo He Outbiie S...10 XB. BapiHHSA COCHUCOK Y
BOJI 3aJIe)KHO BiJ TEXHOJIOTIYHOTO TMpollecy. PekoMeHJoBaHMI dYac TEIUIOBOTO OOpOOICHHS
MPOYKTY: 0OCMaxyBaHHS B 0J1ii He OunbIme 1...2 xB.; BapiHHS Y Boai — 3...8 XB.

Po3pobneny mady AOITEHO BUKOPHCTOBYBATH Ha IIJIPUEMCTBAX HEBEIHMKOI MOTY)KHOCTI, B
3aKJIa/iax IIBUAKOTO XapuyBaHHS, IMAIBHAX TOIIO.
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IlepcnekTMBY BUKOPUCTAHHS HeTPAAMUii{HOI CHBPOMHM JJIs1 BUTOTOBJICHHSA
M'fICONPOYKTIB cNeniaJibHOr0 MpU3HAYeHHS

l'anenxo 0.0., k.T.H., fouent; lllanoanos B.1O., ctynent
Hayionanonuu ynisepcumem xapuosux mexuonoeiv (HYXT), m. Kuis, Ykpaina

Pinak € onni€ro 3 HAUMIEPCIEKTUBHIMINX OJIMHUX KYJIbTYp B 3arajJbHOCBITOBOMY BUPOOHHIITBI
pocnuHHUX oiii. Pimak (Brassica napus olifera Metzg) BiTHOCHTBCS 70 CIMEHCTBAa XPECTOLBITHUX
(Brassicaceae C ruciferae). Pimak OyBae o3umMum (3 MpoayKTUBHICTIO — 45 11/ Ta) 1 spoBuM (20-25 11
/ ra).

OO0O0B'I3KOBUM €TarioM OTPUMAaHHS SIKICHOI OJIIHOT CUPOBHMHH € HE TUIbKH 3HUKEHHS BOJIOTOCTI
HacCIHHS pilaKy, a i mcis30upanbHe Ao3piBaHHsA. EkciepuMeHTaIbHO BCTAHOBJICHO, IO ISt HACIHHS
03UMOT0 PINaKy TPUBAIICTH J103piBaHHs cTaHOBUTH 20 110 npu 10 © C. 36u1bIIeHHS TEMIIEPATyPH J10
20 ° C 3menu1ye 10 5 116. /st HaciHHSA SPOro pinaKky TPUBAIICTH JO3piBaHHS 3MIHIOEThCS Bix 20 (t =
30°C) no 75-80 116 (t =10 ° C).

Pimak € He TUTBKH JKEPEIOM POCIMHHOT OJIii, MOOIYHI POIYKTH HOTO NEPepoOKH — Makyxa 1
LIPOT — HABaXKJIUBIIII JKepelia KopMOBOro Oi1ka. Pimak mo KOpMOBUM 1 XapuOBUM SIKOCTSIM CYTTEBO
MepeBepuIye BEIUKY KUTbKICTh 36pHOBUX KYIBTYP.

Hacinnas pinaky MaroTh HalOUIbIITYy €HEPreTHYHY I[IHHICTh, OCKUIbKU MICTATH 40-48% xupy 1
21-31% cuporo nmpoTeiHy Nnpu BUCOKHX KoedimienTax nepetpaBHoOCTi (84,4-93,4%).

BwmicT oii pimakoBoi Makyxu KOJUBA€ETbCs B Mexkax 7-12%, a Bmict cuporo npoteiny 37-38%.
PimakoBuii mpotr mae BiamoBimHo BwmicT ouii 1-5% 1 BMicT cuporo mporeiny a0 42%. Epykoa
KHCJIOTA 1 TIOTJIIKO3111H, SIK1 MICTATbCS B HACIHHI pillaKy, HaJal0Th HECIIPUATINBOTO BIUIMBY Ha )KUBUI
OpraHi3M, 110 Ha JOBTUM Yac MOCIa0UI0 HTEpeC N0 Ii€l KyiabTypu. HasBHICTh epyKOBOi KUCIOTH,
0 J1a€ HEMPUEMHHUM TIPKUHA CMak, 1 TJIIKO3MHOJATIB TMEPEIIKopKajla BUKOPUCTAHHIO pINaKy B
CTBOPEHHI Xap4yoBUX MPOAYKTIB. OCKUIBKM M€Kl aBTOPHU BKAa3yIOTh HAa HETaTUBHUN BIUIMB IMX
PEYOBUH Ha OPTraHi3M JIFOJWHHM, IMOYaIach po3poOKa HOBUX COPTIB piMaKy 31 3MEHIIEHUM BMICTOM
X PEYOBUH a00 X BICYTHICTIO.

Haii0inpm momupeHnuM HampsiMOM BHUKOPHCTAHHSIM pINaKy B XapyyBaHHI JIIOAUHH OYyJI0 Ta €
OTPUMAaHHS 3 HBOTO PINAKOBOI OJIii, sika O0e3MocepeTHO BKUBAETHCS B DKY Ta BUKOPHUCTOBYETHCS B
Xap4yoBii MPOMUCIIOBOCTI ITij] Yac BUPOOHUIITBA MalilOHE3y, (PPUTIOPHUX JKHUPIB, MAPTapHUHY.

Tutbku B 1974 p. OyB BUBEJIEHUI HOBUI COPT pIiNaKky 3 HU3LKHUM BMICTOM €PYKOBOI KHCIIOTH,
KUl OTpUMaB Ha3By «KaHoJyia». CTBOpEHHs O€3epyKOBHX COPTIB piNaKky 3 HU3BKHUM BMICTOM
tiormiko3iny (tun 00) 103BOJMIO BHKOPHCTOBYBAaTH PINAKOBY Makyxy 1 MIPOT — IS BIATOMIBIII
TBapHH, a PArCoOBY 0JIis B iKy. Pimak OJu3bKUi 32 aMIHOKUCIIOTHUM CKJIaJIOM 710 coi (Tabi. 1), a mo
010JI0T1YHOT TOBHOIIHHOCTI IEpEBEPIITYE TOPOX KOPMOBI O00OH.

Opakiii 6i1Ka pinaky 30a1aHcOBaHi 32 aMiHOKHUCIOTHUM CKIIAZIOM, a CYMapHUN BMICT OLTKOBOTO
a3oTy gocsrae 82...87% BiI BChOTO a30TUCTOTO KOMILIEKCY. biok HaciHHS pimaky CKIagaeTbes 3
r100yniHoBO1 (hpakiii Ha 45...62%, a 20...42% ioro ckiany — ans0ymiHoBa (paxiis. Bimomo, mio
piaKk MICTUTh Tpyny OIOJOTTYHO aKTUBHHX OLUIKIB-IHTiOITOpPIB MPOTEOJITHYHUX (epMeHTIB. 3a
CYMOIO HE3aMIHHUX aMIHOKHCJIOT COJIEPO3UMHHUX (pakifii OiIka pimaKy MepeBepuIyioTh OLIOK
COHSIIIHUKY 1 aHaoriyHi OUIKy coi. Tak, B OUIKY COHSIIHUKY CyMa HE3aMIHHHX aMiHOKHCIOT
cknagae 29,1%, pinaky — 36,5% 1 coi 35,1%. Bmict miminiB y HaciHHi pinaky, 3a JaHUMHU PI3HUX
nocmigHukiB, ckiazae 38...50%, [0 ckimagy SKMX BXOJATh (POCOPOBMICHI PEUOBHHH,
MOHOTJIIIEPHUIU, BUIbHI JKUPHI KUCIOTH, (Gocoimiam, MOJSApHI M, HEOMUIIEHI pedOBUHU
(creponu, BYTJEBOJHI, TPUTEPIEHOBI CIUPTH, alipaTU4Hi CHHUPTH, CKBAJIEH), TPUTIILEPH]H,
KapOTUHOIHU, XI0podinu.
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Tabmmus 1 — Ximiunnii ckyaajx 3epHa 0iIKOBUX KYJbTYP

Iloka3HUKH ‘ Panc | ConsiliHuK ‘ Cosn I'opox
Bwmict, %
Cuporo npoTeiny 24 19 38 21
Kupy 37 40 18 1,7
KnitkoBunu 8,5 13 5,2 5,4
OOMiHHa eHeprisi, KKaJI/Kr 4730 4400 4020 2800
Aminokuciaor B 100 r nporeiny, r
Jli3un 6 3,4 6,3
MerioHin 2,4 1,7 1,4 1
MeTioHIHHIUCTHH 5,4 3.4 2,9 2,2
Tpunrtodan 1,1 1,6 1,6 1
®deninanania 3,5 4 5,2 4,1
Tpeonin 3,7 3,6 4 3.4
Aprifin 4 7.9 7.4 9,3
[3omennn 3 3,5 4,5 2,5
T'ictuauu 2 1.9 2,8 2,5
Jleiuun 5.4 3.5 7,7 5,4
Banin 4,1 5,3 5 3,8
Tupos3un 2,1 1,2 4 -

VY pinaky MICTATbCS B OCHOBHOMY Taki >KMpHI KHUCJIOTH: TMajbMITHHOBA, CTEapUHOBA,
eilko3eHoBa, oOJIeiHOBa, JIIHOJEBa Ta JIiHOJEHOBa. [IpuyoMy oOCTaHHI TpU KHUCIOTU €
MOJTIHCHACMYCHUMH Ta HAJIEXKaTh /10 HE3aMIHHUX OI0JIOTIYHO aKTUBHHUX PEYOBHH. Bimomo, 1m0
JIIHOJICHOBA KUCJIOTa HAJICKUTH JIO TOJIHEHACHUEHHUX KUPHUX KUCJIOT CIMEMCTBA m-3, a JIHOJIEeBa
KHCJIOTa € TPEICTaBHUKOM M-6. I3 (hi310J0T1UHOT TOUKH 30py CIIBBIMHOMIEHHS -3 Ta -6 >KUPHUX
KHCJIOT y JIMiJaX, sKi CIOKUBAE JIIOANHA, € Ty)KE BAKIIMBUM YAHHUKOM.

Humni B 6Garathox kpaiHax piraxk 00poOsieThCs, TIEPII 3a BCE, K OJIiHA KyabTypa. Tak, B YkpaiHi
JUTsl BUpOIITyBaHHS pinaky B 2021 p. BuKopucTaHo oy 1,3 MITH. Ta, Tak SK 1 JUIsl COi, Y COHSIITHUKY
apean oOmexenuid B 6,37 muH. ra. Hacinus pinaky mictuth 40-45% oumii, 18-22% Oinka, 6-7%
KJiTkoBUHH, 0,2-1,2% docdominini, AKi XapaKTEpU3yIOThCS M1IBUILIEHUM BMICTOM HETiAPaTyeEMUX
dbopM. Y HUX TaKOX € IPUPOJHI aHTUOKCUAAHTH — Tokodepoau (Bitamid E), peHompHI cioyku 1
TaHIHU.

ByrneBoau pimaky npescTaBieHl B OCHOBHOMY I[YKPO30I0 Ta XapYOBHUMH BOJIOKHAMH, a BMICT
KIIITKOBUHU cKkiagae 6...12,8%. MacoBa dactka 301u ckiagae 4,2...5,3%, 20,4...26% 6e3azoTucTux
€KCTPAKTUBHUX PEUOBUH — a TUIKO3UHOJATIB MicTuThes 0,7...0,9%. Hacinus pinaky MiCTUTh Taki
BHCOKOC(EKTUBHI EPMEHTH: JIil1a3a, MIpO3UHAa3, Jinocirenas, ¢pocdoJinas.

Kpim BumenepepaxoBaHUX PEUYOBUH, HACIHHS pIMaKy MICTUTh MPUPOJIHUN AHTUOKCUAAHT
ToK0o(epos, GEeHONbHI CIONYKH, a caMe: CAIUIOBY, KyMapHHOBY, IPOTOKATEXIHOBY, (EepyIOBY,
CUPUHTIHOBY, IMHAMIHOBY ¥ CHHAIHOBY KHCJIOTH Ta MOJi()EHOIbHI CIIONYKH (TaHIHM), SKI MAIOTh
BHUCOKY QHTWJIINOJIITUYHY AKTUBHICTh. YKpalHCBKMMU BYEHUMH Oyj0 JOBEJEHO, L0 IHTIOITOpHY
AKTUBHICTH 1010 JIMOMITUYHUX (PEPMEHTIB BUSBISIIOTH PEUOBUHU JII1IHOT IPUPOIN HACIHHS PIIaKy
copty ['anuupbkui.

[ToO1YHHUM MPOIYKTOM MEpepoOKH pilaKy SK Ha XapyoBY OJi0, TaK 1 HA OJII0 sl OTPUMAHHS
010/1M3€TBHOTO TaJMBa € Makyxa. I3 JiTepaTypHUX JDKepen BiIOMO, II0 MacoBa 4YacTKa CyXoi
PEUOBHUHH B piNakoBiii Makyci ckinanae Bix 89,6 no 98,2%, a Bosora — 1,8...10,4%.

3a gaHMMH PI3HHX JOCHIDKeHb, pinakoBa Makyxa Mictuth Bif 30,2 mo 42% Oinka, 110
MePEBUIILYE 1IeH TMOKa3HUK JJIsl aHAJIOTIYHUX MPOJIYKTIB MEpepoOKH i3 cOl Ta COUYEBHIL], 110 MICTAThH
36 1 22...26% Oinka BiAmoBigHO. butok pimakoBoi Makyxu go0Ope 30amaHcoBaHMH 3a
aMIHOKHUCIIOTHUM CKJIAJIOM 1 Ma€ MiABUIIEHY KiIbKICTh METIOHIHY Ta IUCTUHY (METIOHIH + IIUCTUH —
16,7 r/kr), a TakoXk 3HAYHY KUIBKICTh Ji3UHY — 14,4 r/Kr 1 nemo MeHie tTpunrodany — 5,5 r/kr. A
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BMICT HE3aMIHHUX aMiHOKHUCIIOT 3HAYHO OUTBITUH, HDK Y COEBOMY OLIKY.

OcraToyHa KUIbKICTh JIMiIB y pimakoBiid Makyci cknagae 7,5...17,2%, npuuomMy 110 iX ckiamy
BXOJIUTh 3HAYHA KUTBKICTh MOJIIHEHACHUCHUX KUPHUX KHUCIIOT, SKi € HE3aMIHHUMU JIJIS TATPUMKH
KATTEISIIBHOCTI: osieinoBa — 13,25%, minonesa — 7,33% 1 ninoaeHoBa 3,62%.

MacoBa 4YacTka 3074 B pinakoBid Makyci ckinamae 4,7...7,4%, a macoBa YacTKa 30JH,
HEPO3YMHHOI B coJsiHiNA kucnoti, — 0,45%. Jlo MiHepampHOTO CKIIaAy PiMakoBOI MaKyXW BXOJSATH
HACTYITHI eJleMeHTH: 3aii3o — 108,6 mr/kr, marHii — 350,2 mr/kr, xanemid — 436,7...480 mr/kr,
dochop —598,6...790 mr/kr, a TakoK Miib 1 Maprasens. PinakoBa Makyxa MiCTUTh OTUPOKHH CIIEKTP
BiTaMiHiB: BiTaMiH A (petuHo:x), Bitamin Bl (tiamin) — 2,34 mr/kr, Bitamid B2 (pubodnasin) — 0,84
MT/KT, Bitamid B3 (manToreHoBa kuciora), Bitamin B4 (xoxin), Bitamia B7 (6iotuH), Bitamin B9
(domieBa kuciora), Biramin E (tokodepon) — 32,5 wmr/kr. Bigomo, mo Bwmict Bitaminy B3
(TTaHTOTEHOBOT KUCIIOTH) MMOPIBHSHO 31 COEBUM LIPOTOM JEIIO MEHIIHN. Takox pimakoBa MaKkyxa Mae
(eHOJIbHI PEYOBUHH ¥ TaHIHU, SIK1 € IPUPOJHUMH aHTUOKCUAAHTAMU.

Ha croronHi ykpaiHCbKMMM BUEHUMU BUALICHO (PEHOTBHUI KOMIUIEKC 31 3HE)KMPEHOTO HACIHHS
pinaky, sikuii € epekTuBHUM IHTiOITOpoM Jinasu B ckinaal BAJ[ 1 QyHKIIOHAIBHUX MPOAYKTIB
XapuyBaHHS. Y CTaHOBJIEHO MOKJIUBICTh BUKOpUCTaHHS BAJl y cknani pyHKIIOHAIBHUX MIPOIYKTIB
XapuyBaHHS Ha OCHOBI MOJIOYHOi CUpOBHHHU. ParcoBi Makyxa 1 IIPOT 3a €HEPreTUYHOIO I[IHHICTIO
(11,3 1 10,4 MJlx oOMiHHOI eHeprii) He mocTynaroThcsi coHsmHukoBuM (11,4 1 10,6 MJDx).
Tpanuitiitai coptu pinaky mMicTATh 10 50% epyKkoBOi KUCIOTH, B HOBUX KaHOJBHUX COPTax il BMICT
3HIKEHO 10 0-chmiau. Y HaciHHI pimaky BUSIBJIEHI TOKCHYHI, Kl HaJalOTh TPKUN CMak OpraHiyHi
CIPKOBMICHI CITOJTYKH — TIOTJTIKO31H, TJIFOKO3UHOJIATH 1 iX MOXIAHI, K1 MAIOTh IIKIJIMBUI BILTUB Ha
IIUTOBUIHY 3aJ103Y Ta 1HII1 OPTaHU Yepe3 BUCOKY peakiiiiHy 31aTHIcTb. [[puyoMy, MIKiATUB1 HE cami
TJTFOKO3UHOJIATH, a MPOAYKTH iX TiApOIi3y, KU 3MIHCHIOETHCS (PEpMEHTOM Mipo3uHasza. Bmict
TIOTJIIKO3U Y (TJIFOKO3MHOJIATIB) B HACIHHI PINaKy B 3aJIEKHOCTI B1JI COPTY 3MIHIOEThCS B Mexkax 0,5-
6,0%. BwmicT epykoBOi KUCIOTH B TPUIJHUIEpUIAX Ol HACIHHS, MPU3HAYEHUX Ul OTPUMaHHS
Xap4yOBHX OJIii1, HE MOBUHHO NepeBuILyBatu 5%, a Tioraiko3uny — 3%.

CtBOpeHHs 0€3epyKOBUX COPTIB PIMAaKy 3 HU3bKUM BMICTOM Tiormiko3uay (copt 00 — kaHoma)
JI03BOJIMIIH TIEPEBECTH PATICOBY OJIisl B PO3PS/] XapuOBHX 1 3HAYHO MOJIIIIUTH SKICTh BUPOOTIOBAaHUX
MaKyxu Ta mpoTiB. B YkpaiHi HaciHHA piraky B 3aJ€KHOCTI BiJl MaCOBOT YaCTKH B HUX €PYKOBOL
KHCJIOTH 1 KUTBKOCTI1 TIOTJIIKO3U Y (TJIFOKO3WHOJIATIB) AUIATHCS HA JIBa KJIAcH:

1-#1 kmac — epykoBoi KHCIOTH He Ounbie 5,0%, Tiormiko3u He Oitbine 3,0%;

2-# xac (s TEXHIYHUX IUIeH) — 111 TOKa3HUKHA HE HOPMYIOTBHCS.

Jlo Oe3epykoBHX COpTIB pinaky BigHOCAThCs Arat, [Ipomine, Illmar Ta iH., B SIKHX BMICT
epyKOBO1 KUCIOTU MeHII 5%, a 6araTo cOpTiB MICTATh TUIBKH CIHiJU; BMICT T'JIIOKO3HHOJATIB —
1,4...1,6%. Pinmak 1 npoaykTH iioro nepepoOKu € JKepenoM 0ararbox KOPUCHUX PEUOBHUH 1 SIBISIFOTH
co0010 JIy)ke TMpUBaOIMBY CHPOBUHY JUIi BHUKOPUCTaHHS B CKJIAAl XapyoBUX HPOAYKTIB
(YHKITIOHATBLHOTO TTPU3HAYCHHSI.

3acTocyBaHHs HACIHHS piNaKy B M'ACHIN IPOMHCIOBOCTI 10 OCTAHHBOTO Yacy He CIIOCTEPIranoch
y 3B’3KY 3 HENPUIATHICTIO ii OPraHONENTUYHUX MOKA3HUKIB ISl XapYOBHX MPOAYKTIB JIOJUHHU.
CTBOpeHHsSI HOBUX MPOJYKTIB 3 HACIHHSM pINaKy, A€ MOXJIHMBICTb PO3MIMPEHHS aCOPTHUMEHTY
nociueHnx HaniBaOpukatiB. [lepcrneKkTHBOO MMOMaIbIINX AOCIDKEHb € JOCTIKCHHS SKOCTI,
610J10T1YHOT Ta Xap4yoBOi I[IHHOCT1 HACIHHS pillaKy Ta OTPUMAHMUX MOCIYeHUX HamiBhaOpUKaTiB.

Jliteparypa
1. Galenko O., Hasyuk O., Kravchuk V., Medianuk M. (2021) Study of combination of pumpkin seed flour
and turkey meat in hams / Ukrainian Journal of Food Science. Volume 9. Issue 1, pag. 48-61.

2. Radzievska I., Melnyk O., Galenko O., Peshuk L. (2018), Two-stage technology for palm oil fractionation
for production of cocoa butter substitutes, Nauka innov., 14(1), pp. 40-49.
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Po3po0ka KOHCTpPYKIIiI Ta TEXHOJIOril BUTOTOBJICHHSI KAPTOHHOI YIIAKOBKH 1JIs1
NAKYBaHHA NIUBA

Hoaomakin 10.10. k.1.H., Babanosa O.1., €Epin M.D.
Hayionanvnuu ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. Ponp ynmakoBKM B CydacHOMY CBIiTI mepectasia OyTH MPOCTHM KOHTEHHEPOM st
MPOAYKTY 1 CTaja MOTYTHIM MapKeTHHTOBHUM iHCTpyMeHTOM. CaMe yrmakoBKa CTHMYIIOE JIFOJCH
KyIIyBaTH TOBapH, 30kpeMa i muBo. Tomy MeToro Hamoi poOoTH € po3poOka KOHCTPYKUIi Ta
TEXHOJIOTii BUTOTOBJICHHSI KaPTOHHO1 YIAaKOBKH IS MaKyBaHHs muBa o0'emom 500 mi, sika Oyxe
30epiraTvl MPOYKT 1 MITPUMYBATH HOTO NIEPBUHHI BIACTHBOCTI, a TAKOK BIAMOBIATH MIABUIIIEHUM
BHMOTaM JIO0 CTaJIOTO PO3BUTKY.

OaHMM 3 TOJIOBHUX BHUMOI' JIO HOBOi YNMAKOBKM € 1 €KOJOr4HICTb. MHu NpONOHYyEMO
BUKOPHUCTAHHSI €KOJIOT'TYHO YMCTUX MaTepiajiiB y BUTOTOBJIEHHI YIAKOBKH, TaKUX SIK 11eto03a. Kpim
TOTO, MU pO3pOOMMO I1HJIUBINyaldbHY KOHCTPYKLIIO, SIKa BHUKIOYATHME HEMOTPIOHY 3aXHUCHY
ynakoBKy. Haira yrmakoBka Jierko nepepo0toBaTUMETHCS Ta JOTIOMOKE 3MEHIITUTH BYTJICIICB CIT1IN
Ta BIAXO/JU YIaKOBKU B YCbOMY CBITI.

Jluzaiin Hamoi ynakoBku Oyzae mpuBabmuBUM Ta (YHKIIOHAIbHUM. BoHa Mae OyTH 3py4yHOIO
JUIS TIEPEHECEHHS, 3 JIETKOI0 CHCTEMOIO BIIKpHBaHHS, 1100 3a0e3neduTH KOM(OPT CIOXKHBaya.
Takosx yrmakoBka Mae OyTu 3py4HOIO JJIsl CKJIaJIJaHHS Ta 30epiraHHs.

Marepiann Tta Meroau. Y poOOTI BUKOPHUCTOBYBAIMCh TEOPETHYHI Ta €KCIIEpUMEHTAIbHI
METOJIM JIOCIIDKEHHS KOHCTPYKI[I Ta TEXHOJIOTii BUTOTOBIICHHS KQpTOHHOI YIMaKOBKH JJISI TPHOX
TJISIIIIOK TTMBA Ta TPYMOBOT YIIAKOBKH, SIKa Ma€ TOJaTKOBY KOPUCHY Ta IHPOPMATUBHY (DYHKIIIIO.

Pe3yabTaTi Ta 00roBopenHst. Ha puHKy ynakoBKu JUisl MMBa MOYKHA BUIIUTUTHU JIEKUTbKAa OCHOBHHUX
THUIIIB YIAKOBOK, TAKUX SIK CKJISTHI TUTSIIIKH, OaHKH, aJTFOMIHIEB] OAHKH Ta KAPTOHHI KOPOOKH.

Kaptonni kopoOku, sKi BUKOPHUCTOBYIOTH JUIS YIAKOBKUA TYPTOBHX IMAapTid THBA, CTAIH IYXKE
MOMYNISAPHUAMH. 1X MOKHA BUTOTOBIIATH 3 €KOJOTTYHO YMCTHX MAaTepialiB Ta JIETKO MepepoOIATH MiCs
BHUKOpHCTaHHs. KapTOHHI KOPOOKH J03BOJISIOTH 30epiraTd MABO B OXOJIO/PKEHOMY CTaH1 Ta HaJIHHO
3axXMINAIOTh BiJl CBITJIa Ta 3a0pynHeHHA. Hemosikom TakuxX yMakoBOK € iX OOMEXEHHH po3Mip Ta
HE3PYYHICTh Y MIEPEHECEHH1 0/THIET a00 KUTHKOX ILISAIIOK MTHBA.

OcraHHIM 4YacoM 3pOCTa€ TOIMYJSIPHICTh YIMAKOBOK 3 EKOJIOTTYHUX MarepiaiiB, sIKi MOXYTh
3a0e3MeUnTH OUTBII EKOJIOTTYHO YUCTY YITAKOBKY Ta 3HU3UTH BIAXOJIM ITiJ] Yac TPAHCIIOPTYBaHHS Ta
30epiranHs. Jlo Takux mMarepiajiB BIIHOCSTH Marip, KapToH, 0aMOYK, a TaKOX pi3H1 BUIX O10TIOJIIMEPIB,
SIK1 BATOTOBJISIFOTH 3 BITHOBIIIOBAaHUX JpKepell. Taki yIakoBKU HE TUIbKU €KOJIOTTYHO YHCTI, ajie i MaroTh
MIPUBAOJIMBUIN 30BHILITHIN BUIJISI, IO 3ay4a€e MOKyNIliB. KpiM TOro, Ha puHKY 3'IBJISIFOTHCS YITAKOBKH 3
PO3YMHUMH TE€XHOJIOTIIMH, TaKl sIK TEPMOUYTIUBI €TUKETKH, IO JO3BOJIIOTH CIIOYKUBAYaM MEPEeBIPSTH
TeMIIepaTypy MuBa y IUIIi, ado etukeTk 3 QR-kogamu, 1o MICTITh A0AATKOBY iH(MOpMALIiO PO
MPOAYKT Ta BHUPOOHMKA. 3arajoM, pPHUHOK YMAaKOBKUA JUIA THMBa TMOCTIMHO EBOJIOIIOHYE Ta
MIPUCTOCOBYETHCS JI0 BUMOT CY4aCHUX CIIO’KMBAUIB T4 BUMOT €KOJIOTIYHOT O€3MeKH.

Pi3HOBUIIB yMakoBOK MMBAa Ha YKPAaiHCBKOMY PHHKY $Ki BIiIPBHSIOTbCA MOJIrpadiuHiIM
odopMIIeHHIM Jyke Oararo, aje KOHCTPYKI[isi KOpOOOUKH Mae JIMIIe AeKiIbKa Bapialliid.

Omxe, Ha PUHKY MpEICTaBICHI BUAM YIIAKOBKU PI3HUX (OpM, 3 ACKpaBUM ab0 TapMOHIHHUM
JM3aiiHOM, ajie, BC1 3 HUX MaroTh OJJUH HEJOJIIK: HEMa 3pyYHOrO IPYMOBOrO MAKOBaHHS sike 3adikcye 3
KOpOOOYKH 1 MHBO Oyzie oCTaBiIeHa B IOYaTKoBOMY BUTIIA1. Harroro MeToro 6yio po3poOuTn ynakoBKy
JUIsL 3py4HOTO TepeHeceHHs Ta (ikcarlii 3 IUIAIMIOK MuBa Ta OUIbLI BAAIMM JHM3aiiH UIs KOpOOKH,
BPaXOBYIOUM NEpEBaru Ta HEJIOIIKU PI3HUX BUJIIB YIIAKOBKH, SK1 IPUCYTHI HA PHHKY.

Tox a1 TOrO, 11106 HOBA yIakoBKa 0yna BUCOKOE()PEKTUBHOO MOTPIOHO BU3HAYMTH LIUTLOBY IPYILY
CIIOKUBAYiB, 100 3HATH BHOAOOAHHS pPI3HUX BIKOBHUX I'PYI, aJUKE BOHU CYTTEBO BiIpi3HsIOThCA. s
I[OIO MU 3pOOMJIM ONMTYBAHHS B OJHIM 3 COLIAIBHUX MEPEXK, /1€ 3HAXOJUThCS BEMKHN Jiana3oH
BIKOBHUX KaTeropii mojeit. B nitomy B onutyBanHi npuitHsiiio 150 pecnioneHTiB Bix 18 10 55 pokis, ski
BIIIOBI1IAIM HA IOCTABJIEH] 3alIUTAHHA, a CaMe:
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— BIKOBa Kareropis
— 5K 4aCTO BOHU CIOKHUBAIOTh ITUBO
—  sIKi XapaKTEePUCTUKH OUTBII BAKIIMBI IS YIIAKOBKU
— uM Bigganu OM BOHM IepeBary MpoayKTy 3 YIIAKOBKOIO, SIKa Ma€ JI01aTKOBY iH(OPMATHBHY
a00 po3BaxabHY (DYHKIIIIO.
Ha ocHOBI IbOTO ONIMTYBaHHS MU 3pOOWITH JTiarpamH, 3a SIKIMH MOYKHA BU3HAYUTH TOJIOBHI OTPeOH

TUTsI CTIO’KMBAYiB Ta 3p0OMTH BUCHOBOK.
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LinboBa rpyna cnoxuBadviB aKi
HalyacTille CNOXWUBAKTb NUBA

Pucynok 1 — Jliarpama nijioBoi rpynu cno:kuBadis

BucHOBOK: HalOUIBIII IIIJIbOBA IPYIIa CIIOXKKMBAYIB Bixt 18 10 25 pokiB.

AKi XapaKTepMCTUKKM YNaKOBKMU
BaXXNUBi Ana nwopei

3pyudicts M [lusaiH M Exkonoriyvicte W

Pucynoxk 2 — Jliarpama siki XapakTepUCTUKH YIIAKOBKH BayKJIUBI 1141 JTIo/1ei

BricHOBOK: HaliOUTBIII BAYKITMBA XapaKTEPUCTHKA YITAKOBKHU JUTS JIFO/ICH — 3pYUHICTb.

Yu Bigpanun nwaM nepesary npoaykTy 3
YyNaKoBKOIO, KA Mae
[OoAATKOBY iHpopMmaTUBHY abo po3BaXXanbHy
dyHKUilO

Tak WHi mHe mae 3HauYeHHA

Pucynok 3 — Jliarpama siki XapakTepUCTHKH YIIAKOBKH BAXKJIUBI U141 JTIOAeH
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Otxe, Ha OCHOBI aHANTI3y MOKHA 3pOOUTH BHCHOBKH PO T€, IO BAXIMBUMHU XapaKTEPUCTUKAMH
JUTsL YIIAKOBKY TIMBA € €KOJIOTIYHICTD Ta 3pYYHICTh B TPAHCIIOPTYBaHHI. BUIBIIICTh PECTIOHACHTIB TAKOX
BUSIBIJIM 3AIlIKaBJICHICTh B MPOAYKTaX 3 JOJATKOBUMHU I1H(POPMATUBHUMH a00 pPO3BAKATBHUMHU
GYHKIISMH.

[MMBO 1€ TPOJYKT, SKUI BXXKUBAIOTH OUIBII BChOTO MpHOMM3HO Bix 18 mo 35 pokiB. Ha punky
MPEJICTABIICHO COTHI IM3aiiHIB YITAKOBOK ITMBA aJie BOHH BC1 MK CO00F0 cx03ki. Byro 0 1ikaBo po3pooutn
IIKaBW JM3aifH 3 TOYKH TOTJISTY HAa BI3yallbHY YacTHHY, BOHA Mae Oyt iH(OpPMAaTHBHOIO, ajie 0e3
3alBHX JeTaleH

VYakoBKka TIOBUHHA MICTUTH OCHOBHY iH(OPMAIII0 y CBOEMY IHM3aiiHi, TaKOX SIKiCh €JIEMEHTH
OpeH/TyBaHH;I.

[loxo onTUMankHO1 yIAaKOBKH IS ITHBA, BOHA TIOBHHHA OyTH:

- HapiiiHotO: 3aXWIIaTé MPOAYKT BIIPOJOBXK TEPMIHY 30epiraHHs, 30epiraTv Bill NOTparuIsHHS
yIbTPadioIeTOBUX MPOMEHIB.

- ExonoriyHoro: MOBTOPHO MepepoOssTUCS Ta HE BHKOPUCTOBYBAaTH 3aiiBl pecypcu MpH
BUT'OTOBJICHHI.

- 3py4HOIO: MaTH €IeMEHTH KOHCTPYKIIi, SIKi TOJIETIIYIOTh TIEPEHECEHHS Ta BAKOPUCTAHHSI.

- 3 mpocTuMm, aye IIKaBUM JH3aiHOM 3 eJIEeMEHTaMu OpeH/Ty.

OyHKINIS YMAKOBKMA TIOCTIMHO PO3IIUPIOEThCA — BiI 30€peKEHHS 1 3aXHUCTy MPOAYKTY [0
3a7I0BOJIEHHS BCIX MOTpeO CIOXKKBaya, JOCTaBKU HOMY MPOAYKIlT 6e31oranHoi sskocTi. Bei 1l myHKTH
BEYTh JI0 CYTTEBOTO TIEPETJIsiTy 3HAYEHHSI YITAKOBKH B CYy4aCHOMY CBITI.

Orxe, MeTa yIaKOBKH — MPUBEPHYTH yBary JIFOJJMHU 1 BOJHOYAC IPUMYCHUTH il JOBIPSATH TOMY, IO
3HAXOUTHCS BCEPENMHI. BibIIicTh yITaKOBOK TOBApIB — I1€ TIEPEIOBCIM TaPMOHIYHA €THICTh MaTepiamy,
KOHCTpPYKIIii, ohopmiieHHs. Poib KOKHOI CKJIIOBOi € ayke BaxinBa. [[yke 4acTo came ymakoBKa
MOPOIKy€e HOBI TOTpeOH, 60 Oe3 Hel HIXTO He 3BepTaB OM yBaru Ha TOBAapH 1 HE CIokuBaB iX. CrioskuBayl
BHCYBAIOTh ITJIBUIIEHI BUMOTH JI0 3YCHJIb IIOJI0 CTAJIOTO PO3BUTKY BiJ KOMIIAHI y BCbOMY CBITI.
bpennu, sKki BHUKOPHUCTOBYIOTH EKOJIOTIYHO YHCTI MaTepiaid y CBOill YITaKOBIi, JIEMOHCTPYIOTH
CTMOXKMBa4YaM CBOIO TPHUXWIBHICTh 10 OUIBII CTAjJoro MarOyTHROTO Ta JIOTIOMAararoTh 3MEHIIUTH
BYTJICLIEB1 CIIIIM Ta BIIXOAU YMAKOBKU B YCbOMY CBITi. O3HAHOMHUTH 3 TOBApOM 1 JOTIOMOITH IIIBHJIKO
MPUAHATH PITICHHS IMOAO0 WOro KYIIBII — OCh 3aBIaHHS, K& BHKOHYE YIAKOBKA, OJHOYACHO
MIPUXOBYIOYH Ta JEMOHCTPYIOUH TOBAp.

JlemoncTpartist — e ii oueBuaHa QyHKITisA. Aste (paxiBIll HArOJONIYIOTh HA IHIIIOMY — Ha 33/I0BOJICHHI,
sIKE TIOKYIIELlb OTPUMYE Bijl TOBapy. 3p03yMLI0, IO L€ 33I0BOJICHHS IOYMHAETHCS 3 YITAaKOBKH. ['apHa Ta
0c00JIMBO 3py4yHa YIIAKOBKA HA/Ia€ BIIEBHEHOCTI B TiM, 110 1 caM TOBAp TaKOX AKICHUN. Biarak nmoxkyneup
HE BUTpayae 0arato 4acy i po3yMOBHUX 3yCHIIb, 00 MPUUHATH PIlIEHHS IIPO HOTo KYMIBIO. YaKOBKa
Tiie, siKk OyJ10 B’Ke CKa3aHo, Ha MIJICBIZIOMOMY PiBHI 1 TOPODKYE EMOIIIHHUMN BIITYK 3 OOKY MOKYIIIISL.

[Ipu cTBOpeHHI AM3aiiHy U TAKyBaHHS, TOJIOBHA iesl moJsirajla y ToMy, o0 BigoOpasuTu
ieostorito Kommadii. JIjis1 mboro Oya0 BUKOPHUCTAaHO MIHIMATICTHYHI MIPU(TH, JOTOTUI KOMIIaHIi Ta
OpeHTyBaHHS.

B nanuii yac nmokyrmiii HafaTh epeBary ynakoslli, sika nepepoomnserses. [IpoBoasTbes necaTku
JOCTIKEHb, SKI MOKa3ylOTh, IO CIOXHBAaudl YacTillle KYyMyIOTh TOBap, SKUHA Ma€ EKOJOTIUHY
YIIaKOBKY.

VYnakoBka Ui iHIUBiAyalbHUX KOPOOOUOK BUTOTOBJIEHA 3 KAPTOHY MOKPUTUM MOJIMEPHUM
MOKPUTTAM SIK€ PO3UMHSETHCS Y BOJI MpU MepepoOlli, TPYNOBe MaKOBaHHSA BUPOOJICHE TUIBKU 3
KapTOHY, B JIBOX BapiaHTaX TEXHOJIOTiA CKJIAJaHHS HE BUKOPUCTOBYE KIIEH, IO MOJIETILIye MpOIec
nepepooKH.

HoBa kapToHHa ymakoBKa Mo)ke OyTH MepepoOJeHOI0 Ta MICTUTh BIANOBIAHUN 3HAK, SKHM
MOKa3ye IIe.
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pAv 3asop, 6yno we y 1861 poui.

3 CaMOro 3acHyBaHHA | A0 CbOrOAHI, NWBOBAPHA BMIOTOBNAE NETeHAAPHE XMBE NMBO 33 KNACHHHOK
CTapOBUHHOKY TEXHONOTIEK

3aBARKM HOTMPBOM CTYNEHAM dinsTpauii nweo He NpoOXoAMTE Npouec nacTepwsauli Ta B Hanii e
ACAMNOTLCA KOAHI KOHCEPBAHTY - Le 3abeaneuye rapaHToBaHy AKICTL Ta CTIAKICTL NuBa.

¥ Hac BnacHa ConoAoceHA, Aka Aie 3 1902 poky Ta NOCTa4ae GPOBAPHIO CBITNNM Ta TEMHIM CONOAOM.
CneujanicTv A6al0Te NPO KOXHY 38PHUHY, afxe TypGoTa 3 YacoM BTINIKETLCA Y He3aByTHIA cMak
Bepaudiacbkoro nuea.

Boay BUKOPMCTOBYEMO 3 BNACHO! apTesiaHckiol caepanoauHM, rnbuHa skoi - 110 metpis
BoHa Mae yHikanbHWi xiMiuHKi cknag | pasom i3 Cy4acHUMKM TEXHONOTIAMKM 03BONAE Ham poBKTH
NO-CNPaBXHBOMY XUBE NUBO.

Mo Bcii YkpaiHi | fanexo 3a il Mexami Mit CNaBUMOCH TPAAMUIAHIIMM CMaKaMK Ta He3MIHHOIO AKICTIO
Bepauuiacekoro n1ea.

Hawe supobHKLTEO Mae BaraTo Haropog, 0AHa 3 AW - «ByPWTUHOBA 3ipka». Lie HaknpecTuxHiwa
HaropofAa cepef yKpaiHCbKWX BupoBHUAKie nuea, NbHMX HANOTB T2 Mi BOg,

13 1996 poky nignpwemcTeo Gpano y4acTb ¥ 47-0% NPodeciiHmX NMBHWX KOHKYPCAX.
B pesynsTati onepxany 36 sonotux, 10 cpibHux | 6 GpoH3oBMx Meganeit. & pasia Haropogxyaanuce
HafBULWOIO HaropoACK: rpaH-npi.

MNpoaykyia NigNpHEMCTBa BU3HaBanaca naypearom BeeyKpaiMCLKoro KOHKYpCY AKOCTI «100 Halkpalwrx
ToBapia YkpaiHa»

3apas BpOBApPHA BUrOTORNAE 13 COPTIA NMBA, i3 AKX 12 COPTIE CAITNOD i 1 TEMHUA M BAAYHI KOXHOMY
nouiHoByBauy 3a BilAaHicTe Ta NBOB A0 HAWOro NPOAYKTY

BepauyiEckKe NHEO - 38apeHe Ha COBICTL Ta 2 Ayweio!

Pucynox 4 — Jluzaiin 3a0Hb0i yamuHu ynakoexku

BucHoBkwu.

Taxkum unHOM, OYI10:

- TIPOBEACHO MApKETHUHTOBI JAOCIIIKCHHS, aHajli3 BUKOPUCTAHHS PI3HUX THIIB YIIaKOBOK IS
M1BA;

- MATOTOBJICHO TEXHIUHE 3aBJaHHS Ha PO3POOKY YITaKOBKH;

- po3p00JIEHO KOHCTPYKIIIIO YITAKOBKH;

- 00paHO Martepianu JJsi BUTOTOBJICHHS YIIAaKOBKU Ta PO3PAaXOBaHO iX BUTPATH;

-pO3paxoBaHO KOCQIIIEHT 3aracy MITHOCTI JAJIs YIaKOBKH;

- po3poOjeHo [u3aiiH YIMaKOBKH, sKa € I1H(GOPMAaTUBHOIO, aje€ MpU LbOMY BHKOHAaHA B
CTPUMAaHOMY CTHIII

- BuOpaHa Ta 3ampONOHOBAaHAa TEXHOJIOTIYHA CXeMa Ta TEXHOJIOTTYHE OOJIaJHaHHS IJIs
BHUT'OTOBJICHHS Ta MoJjirpadigHoro ohOpMIICHHS YIIaKOBKH;

- PO3IJIIHYTO TEXHOJIOT1O MepepOoOKH YIaKOBKH.

HoBa ynakoBka Ma€ HaCTYIH1 XapaKTEpUCTUKH Ta MIEpeBaru:

- YnakoBka 3a0e3neuye HalliliHy (iKcalliio TPbOX IUISIIOK Ta 3pYYHICTh NMPU TPAHCIIOPTYBaHHI
Ta BUKOPHUCTAHHI;

- Exonoriyna st BATOTOBIIEHHSI BAKOPUCTOBYETHCS KAPTOH, KU IPU 11epepoO1li pO3UHHIETbCS
y TeIUTii BOJL

- EcretnuHo npuBabnuBa Ta iHGOpMATHBHA 3aB/SKH BUKOPUCTAHHIO TIepeBar Ta MOXKJIMBOCTEH
urdpoBOro APYKY ISk HAHECEHHS noJiirpadigHoro o(hopMICHHS 3 30BHIIIHBOT CTOPOHU YIAKOBKH.

Jlireparypa

1. Kymuk H.B., CrenanoBa O.O. «AxryanbHi BUMOTH 10 ynakoBku B uyacu COVID-19»,
Vnakoska, Ne2, 2022, c. 12-16.

2. O.M. I'aBa, H.B. Kynuk, «O0nagHanHs Ui TpyNOBOTO NaKyBaHHI» «YTakoBKa», 2019, Ne
4, c. 58-62.
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HinBuienHs: e)eKTUBHOCTI BUPOOHULTBA 36PHOBUX JUCTHJIATIB

Hoponina M.C., marictpantka, OJiiinuk C.I, K.T.H., 101leHT
Hayionanvnui ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Ha cporomni € axkTyasbHUM 30UIbIIEHHS OOCATIB BHPOOHHUIITBA BITYM3HSHUX 3EPHOBUX
JTUCTHJISATIB, MPU3HAYCHUX ISl BUTOTOBJICHHS CIIUPTHHUX HAIOIB TUITY BICKi. [[pUYrHOI0 IPOBEACHHS
JOCITI/DKEHb € ONTHMI3aIlis MPOIIECIB Ha YCiX eTanax TeXHOJIOTIYHOTO JIAHIIIoTa.

OO0'exTH MOCTIKEHb — 3pa3KH 3€pHOBUX IAMCTHITIB, OTpUMaHi 31 30pOKEHOTO 3€PHOBOTO
Cyclia IUITXOM OpOIIHHS CYMIIlli )KHTa Ta SIMMIHHOTO COJIOAY.

BupoOuuirBo Oyap-SKOro BUAY TUCTHIIATIB, Y TOMY YHCII 1 36pHOBHUX, BKJIIOYA€E €TAaNM Bif
MIATOTOBKM CHUPOBUHU (MOAPIOHEHHS, JAECTPYKISl TMOJIMEpIB CHUPOBUHH, 30pOJKYBaHHS) [0
muctuisuii. EpekTuBHICTD TepeBOAy OKpEMUX KOMIIOHEHTIB POCIMHHOI CHPOBHMHHU B PO3UMHHUI
CTaH BU3HAYaeTbCs OIOXIMIYHUM CKJIaJ0M OKPEMHMX BHJIB CHPOBHHM, a TaKOX 3aJE€KUTh B[
(dbepmenT-cyocTpaTHOi crienudigHOCTI 00podroBanoro mMarepiany [1]. IIpomec ¢pepmeHTaTHBHOTO
T1IPOJII3Y MOJIMEPIB POCIUHHOI CUPOBUHU MOKE MPOXOJUTH SIK 32 PaXyHOK BJIacHUX (DEpMEHTIB,
TakK 1 i Ji€ro (epMEeHTHUX npenapartis [1].

J1o 3HaYHWX YMHHUKIB, TI1]] 9aC MIATOTOBKH CHPOBUHM JI0 TUCTUJIALI, BIAHOCSITH PacH JPIKIDKIB,
SKI BUKOPUCTOBYIOTH M 4ac 30pokyBaHHA. KpiM Toro, Ha e(eKTHBHICTh Ipoliecy OpoiHHS
BIUIMBAIOTh: KHCIOTHICTh CEPEJOBHINA, AaKTUBATOPH OpOJIIHHS, YMOBHU 30poipkyBaHHs [1].
BaxxnuBum 3aBepriaibHUM €TaroM BUPOOHUIITBA JUCTIIISTIB — € CTaIis TUCTHUIIAILII.

[Tig yac oTpUMaHHS 3€pHOBUX TUCTHJIATIB OyJ0 BUBYEHO BIUIUB TaKuX (PaKTOPiB, SIK: CHOCIO
JUCTHIIAIIT (OTHO- Ta ABOpa3oBa AMCTHIIALISA), MIBUIKICTh JUCTHIAILII, TPUBAIICTh MOMEPEIHHOTO
HarpiBaHHs 30pOPKEHOTO CycCa.

BcranoBneHo, mo a1 OTpUMaHHSI 3€pHOBOTO AMCTWIATY OUTBIN €PEKTUBHOIO € OJHOpa30Ba
cXeMa AWCTHIIALIL, SKa JT03BOJISIE CIIPOCTUTH TEXHOJOTTYHUH MPOTIEC, MIABUIIUTH BUXI JUCTHIIATY
Ta 30araTuTy HOro HIHHUMHU apOMATOYTBOPIOIOUYMMHU KOMIIOHEHTaMU.

Busnaueno, mo:

- 3HIWKEHHS IMBWJIKOCTI IUCTWIANIl B 1,5 pa3u MO3UTUBHO BIUIMBAE HA BUXIM 1 SKICHI
XapaKTEePUCTUKH 3€PHOBUX JUCTUIISTIB;

- TIOTIEPETHIN MiIrpiB 30pOKEHOT0 3€PHOBOTO Cycjia HETaTUBHO BIUIMBAE HA OPTaHOJICTITHYHI
XapaKTePUCTUKH AUCTUIIATY;

- MIIHICTh 30pO/PKEHOTO Cyciia ICTOTHO BIUIMBAE HAa 00'€eM Ta Ha KOHIICHTPAIIO €TUIIOBOTO
CHUPTY Yy PPpaKITIAX i 9ac BIATOHKH.

VY nociigHux 3pazkax 00’ €M roJIoBHOI (ypakiiii OyB HHKYHM, HDK Y KOHTPOJIBHOMY 3pa3Ky IpH
0JIHOYACHOMY MIBUIIIEHHI 11 MilIHOCTI. BusiBieHo, mo y i ¢paxiiii, OCHOBHY YaCTKy CKJIaJar0Th
eTHJIaleTaT Ta aleTalIb/eT, 1 1 MOB'sI3aH0 3 MIBUIIEHHIM JIETKOCTI MIKPOKOMIIOHEHTIB CITUPTY.

[Tig yac migBUIIEHHS MIIHOCTI 30pPOHKEHOr0 Cycia CHOCTepiraad 3pocTaHHS 00’eMy Ta
MIIIHOCTI cepeIHbO1 (PpaKilii, 3MiH Yy CIIBBIHOIIEHHI OKPEMUX JIETKUX MIKPOKOMIIOHEHTIB CIIUPTY
B OTPUMaHUX TUCTHIIATAX.

BucnoBku. .Iliq yac TOCHipKeHHS CKJIaTy JETKUX MIKPOKOMIIOHEHTIB Ta OPraHOJENTUYHOTO
aHaJI3y AOCIIIHMX 3pa3KiB 3€PHOBHX JHUCTHIIATIB OyJ0 BHUSBJICHO IEBHI KOPEIALIMHI 3aI€KHOCTI
MDK MAacOBOIO KOHIIGHTPAII€I0 OKPEMHUX MIKPOKOMIIOHEHTIB, IX CIIBBIJHOLIEHHSAMHU Ta
JIeTYCTallIifHOO OI[IHKOIO.

Jlireparypa

1. Whisky: Technology, production and marketing (Handbook of alcoholic beverages series). 1. Russell, C.
Bamforth, G. Stewart, eds. Academic Press: London, 2003, 341 p.
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JocigxeHHs1 pe;kMMiB KOHBEKTUBHOIO CYIIiHHS MJIOAIB KAJIUHU

CBuyk S.B.', kann. Texu. nayk, Isanos JI.B.%, IllyTiok B.B.?, 1-p. TexH. Hayk
1 — Ymancokuti nayionanvrutl ynisepcumem cadisnuymesa, (YHYC), m. Ymans, Yxpaina
2 — HayionanvHhuii yHieepcumem xapuosux mexnonoziu, (HYXT), m. Kuis, Yxpaina

Beryn. KynbTuBOBaHI Ta TUKOPOCIi Ta STOAM, SKHMH Oarati CHpOBUHHI pecypcu YKpaiHw, €
CTPaBXHBOIO CKApOHHUIEIO OIOJOTIYHO aKTHBHUX pPEYOBMH. BOHM MalOTh YITKO BUpPAXKEHY
¢i3io0oTiUHy Mif0 Ha JOACHKUN opradi3M. HOBITHIMH TOCIIDKEHHSMHU JOBEIEHO, 10 HE TUIBKH
HasBHICTIO BiTaMiHIB C, E, B-KapoTHHY CTpUMYETBHCS PO3BUTOK XBOPOO CTapiHHSA, ajie ¥ 3aBIsKU
IHIIUM (QITOXIMIYHUM CIIOJIyKaM, sIKi MalOTh BUCOKI aHTUOKCUAAHTHI BIacTUBOCTI. | came muioau ta
ATOJIM MICTSTh HAHAKTUBHIIINI KOMIUIEKC [IUX PEYOBHH.

OpHi€ro 3 NepCreKTUBHUX AT 1711 XapyOBO1 IPOMUCIIOBOCTI SIBJISIETCS KAIMHA. 32 KOPUCHICTIO
KaJIMHA HE NOCTYIA€EThCS MIMIMILINHI, 00Jinuci i 4opHiil cMopoauHi. Biraminy C y Hiif Ouiblie, HIX B
JUMOHAX Maibke B MIBTOpa pa3u, a cojied 3aimiza — B I'sTh. JIIKyBaJIbHI BJIACTHBOCTI KaJIHMHU
CKJIa/Ial0Th BITAMIHM, sIK1 MicTAThCA Y Hil (A, C, P, K, E), MikpoeneMeHTH Ta 1HI111 KOpUCHI PEYOBUHU:
MEeKTUHH, (QITOHITUIHN, AMIHOKHCIIOTH.

BxuBaroTh TUIONM KAJIWHU TICISI TOMEPEIHBOTO MiIMOPOKYBAaHHS, KOJHM BOHH BTpAdalOTh
TIpKHU CMaK Ta TOKCUYHI BJIACTUBOCTI. Y JIOMAIlIHIN KYXHI 3 IJIOJIB KAJIWHU FOTYIOTh HAUMHKY JUIS
BHUITIYKH, KHCEJi, MAcTUIy, TPUNIPABH JO M SICHUX cTpaB. [Lmogn KamuHU BBa)XarOTHCS IIHHOIO
CHUPOBHHOIO JUI BUPOOHMIITBA CHPOIIB, MOPCIB, I[yKaTiB, HAMOiB TOIIO. TOMy Sroau KaJluHU
3BHYAWHOT € IEPCIIEKTUBHOIO CHPOBHUHOIO I Xap4OBOi MPOMHUCIIOBOCTI.

JIJis TpOMHUCIIOBOTO BUKOPHUCTAHHS HAWNEPCIEKTUBHIIINM € MOTEePEHE CYIIIHHS KaIUHU TakK,
SIK CYIICH1 TIPOJIYKTH Kpallle 30epiraloTbcsi 0€3 TOJAaTKOBUX YMOB, MPOCTIIIE TPAHCTIOPTYIOTHCS U
3pYYHIIIi B TEXHOJOTIAX. TakoX y CyIeHOMY BUTJISAIL SITOIM 30€piraroTh CBOi KOPUCHI SKOCTI.

SkicHI XapaKTepUCTUKH HAI3BUYAMHO BAXJIMBI JJII BUPOOHMIITBA HOBUX TMPOMHUCIOBUX
MPOAYKTIB 13 3aJAaHUMH BJIACTUBOCTSIMH 200 TOJIMIIICHHS SKOCTI BXKE ICHYIOUMX. Y MOBH CYIIIIHHS Ta
($h13UKO-XIMIYHI 3MIHH, IO BiAOYBAIOTHCS MiA Yac CYIIIHHS 1 periaparallii, BIUIMBAIOTh HA SKICTh
00BOJIHEHHX TMPOMAYKTIB. Perimparaiiito MoXHa pPO3TJISIATH SK MIPY IMONIKO/DKEHHS Marepiany,
CIPUYMHEHOTO CYIITHHSAM Ta MONEPEIHIM 00pOOICHHSM.

Marepiaiu Ta meToau. 1 10CTiPKEeHh BAKOPUCTOBYBAJIH SITOIM KaTMHU cOpTy «I paHaroBuit
Opacnet» 3i0pani Ha [TonTaBiiuni B ceni 3arpebermis JIlyoencbkoro paiiony. [lnoau 36upanu y KiHIi
BepecHs 2022 poky 6e3rmocepeiHbO 3 KYILIB, IPOMUBAIU Ta COPTYBAU JJIsi OTPUMAHHS OJHOPIIHUX
3paskiB 3a po3mipoM. CHpoBUHY 30epirajiu nepes eKcrepuMeHTaMu y T00yTOBOMY XOJIOAUIBHUKY
Kadeapy TexXHOJIOT1T KoHCepBYBaHHS HalliloHaapHOTO YHIBEPCHTETY XapuOBHUX TEXHOJIOTIH.

[Ipouiec 3HEBOAHEHHS MPOBOAWIM B JlabopaTopHiil cymmibHid kamepi DHG-9000 A 3
perynaropamu temmnepatypu (+10...250 £0.5°C) Ta mBHAKOCTI MOJAa4i CYIIMIBHOTO areHry
(0,1...2,0 m/c). CyuriHHs TPOBOIIIIN 32 TEMIIEPATyp CYHIIMIBHOTO areuty 55, 70 185 °C 1 mBuakocTi
uupkyssii nosirps 0,5 m/c. [ToyatkoBa KiIbKiCTh CHPOBUHHU, SIKa BAKOPUCTOBYBAJIACH JJIs KOXKHOTO
eKCIepeMeHTy, Oyna MOCTIHHOI Ta BH3HAuanacs BIAMOBIIHO A0 MOTYKHOCTI cucteMu. Ilig uac
MPOLIECY CYIIIHHS PErylspHO KOHTPOJIOBANIACh MAacOBa YacTKa BOJIOTH Y 3pa3kaxX 1 3HEBOJHEHHS
MIPUIHMHIIOCH KOJIY 11 3HAUYEHHS CTaBaJlo MEHIIO 3a 15 %,

Jlns BU3HAUEHHS BOJOYTPUMYBAJIBHOI 3/1aTHOCTI 3pa30K CyXOro MpoayKTy macoro (10 3,0T)
3BXYBAJIM 1 3JIMBAJIM y MPOOIpIi JUCTUIHOBAHOK BOJOKO BiANOBIIHOT TeMmeparypu. HacuueHHs
BOJIOTOI0 3AiMcHIOBaNM 3a Temreparypu 20 °C, mpu nepeMillyBaHHI yepe3 KokHI 5 xB. Hanmani
ueHTpudyryBanu npotrsrom 10 xB. BenuunHy BOJIOrOYTpUMYBANbHOI 3JaTHOCTI BU3HAYaJU SIK
CMIBBIHOIIEHHS MDK KUIBKICTIO BOJH, sIKa YTPUMY€ BOJIOKHA 1 sIKA 3aJIUIIAETHCS B MPOOIPII MICHs
LHEHTpU(YryBaHHsI, Ta BIIMOBIIHOIO KUIBKICTIO CyXUX peuoBUH (TouHicTh £1 1 Boau/r CP).

PesyabTatn Ta o0OroBopeHHsi. JlocmipkeHHs Npollecy CYIIIHHS AT KaJuHU COPTY
«['panaroBuii OpaciaeT» MpH MOCTIHHUX PEXKUMAX 3a PI3HUX TEMIIEpaTyp MOKa3alH, 0 30UIbIICHHS
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TEMIIepaTypu CYHIMJIBHOTO areHTa 3HayHO cKopouye 4ac cyminHs (puc. 1). Tak, 3a mBuIkocTi
rapsiaoro moBiTps 0,5 M/C TpUBATICTh CYIIIHHS IJIOMIB KaJMHU CTAaHOBUTH MOHAJ 44 TOIUHU 3a

TEMIIEPATypH CymuiabHOro arenyry 55 °C (Ha pucyHKy | He mOKa3aHO Yac 3aKiHYCHHS 3HEBOJHCHHS)
i 6l 7 romun — 3a 85 °C (puc. 1). IHTeHCcHiKalis mpoliiecy MacoNepeHECeHHs IMOSCHIOETHCS

MOSIBOI0 HAJUIMIIKOBOTO THCKY B KamiIsfpax IUIOAIB 32 CTAJOl MIBHJIKOCTI CYIIIHHS, 3yMOBJIEHOTO
30UTBIICHHSAM TEMIIEPaTypH CYIIMIBHOTO areHTa. 3MEHIICHHS MacOIIEPEHECeHHS B MEPIoJ] CIIaJHOT
IIBUAKOCTI CYIIIHHS CIIPUYMHEHE YTBOPEHHSIM LIUTLHOTO MIapy O MOBEPXHI IJIOIIB Ta €HEPTIEr0

pyHHYBaHHS MIIHOTO (Pi3MKO-XIMIYHOTO 3B’S3KY BOJIOTH.
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PucyHnoxk 1. 3mMiHa MacoBOi YacTKH BOJIOTH ST KaTUHU copTy «I'paHaToBuii Opacaer» mia yac
CyUIiHHS 32 Pi3HOI TeMIlepaTypH CyIIMJIbHOTO areHTa Ta mBuakocti 0,5 m/c

AHai3 KpUBUX 3HEBOTHEHHS TUTO/IIB KAJIMHM (PHUC. 2) TTOKA3yIOTh, IO MAKCUMaJIbHA IIIBUKICTh
3HEBOJHCHHS JIOCSATAETHCS IMij] Yac Mepioy MOCTIMHOI MIBUAKOCTI W CTAaHOBHUTH NMPHU TEMIIEpaTypi
areata 55°C 2,4...0,5-103 «kr/(xr'xB), a npu Temmeparypi 85°C —

CYIIHIIBHOTO
2,6:107 xr/(xr-xB). SIx BumHO 3 rpadikis (puc. 1 i 2), 30iIbIIEHHS MIBUAKOCTI 3HEBOJIHEHHS
MPU3BOJUTH 1 10 3MEHIICHHS MEpioAy MOCTIMHOI IIBUIKOCTI — Tak 3a Temrepatypu 85 °C BiH

ctaHoBUTH MeHIe 150 xB, a 3a Temnepatypu 45 °C nonan 6 roJuH.
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Pucynok 2. llIBuaKicTh 3HEeBOAHEHHS AT KaJluHU copTy «['panaToBuii Opacier» mix yac CymriHHs 3a
Pi3HOI TeMIepaTypH CyIINJIBHOIO areHTa Ta meuakocti 0,5 m/c
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HIBuaKicTh perimparariii CyXux XapyoBHX MaTepialiB HIMPOKO BUKOPHUCTOBYETHCA SIK 1HICKC
gaKkocTi. Pe3ynpratu periiparanii BUCYIIEHHX ATi[ KaJIMHU 3a PI3HUX TEMIIEPAaTyp HE IMOKa3aln
3HAYHOT Pi3HUII B 3MiHM MIBMAKOCTI i BoHa ctanosuia 0,01 xs . Ha Hamy QyMKy Lie OB’ S3aHO 3
HAsBHICTIO MIKIPKHU B AT0J1aX KaJMHU. He 3Ha4HO TakoX BiIPi3HAETHCS i PIBHOBAKHUI BMICT BOJIOTH
B YCIX 3pa3Kax BHCYIIEHUX 3aJIEKHO BiJ TeMIepaTypH IpoIecy B IOCIKYBAaHOMY Jiaa3oHi MpH
OBOJIHEHI i cTaHOBUTH 14+0,5 Kr/KT.

PesynpraTn BU3HAUEHHS TBEPAOCTI IIKIPKU CBDKHUX Ta BUCYIICHUX SIT1/] KAJIMHU 32 PI3HUX PI3HUX
TEeMIepaTyp CYIMIHMIBHOTO areHTa MOKa3yloTh, 10 3HAUYEHHS TBEPJOCTI MIKIPKH BUCYIICHHUX ILJIOIB
30UTBIIYIOTBCSL 31 30UIBIICHHAM TeMmnepaTypu cymiHHsa. Lle, Ha Hamry XyMmKy, MOB’s3aHO 3
3aTBEPIIHHIM IMOBEPXHEBOTO INAPy IUIONIB, SKWH 30UTBIIYETHCS 3 MiABHIICHHSIM TEMIIEpaTypu
BHACJIIOK OUTHIIOT MIBUAKOCTI MacONePeHECeHH. BiqmoBiqHO, HaWBUIIE 3HAYCHHS TBEPJOCTI JIIS
CYIIEHUX IUIOAIB NpH Temmeparypi 3HeBoaHeHHs 85 °C. Jlani 3MiHM B CymIeHi MPOIYyKIii Bif
TEMIIEpaTypyu TMOSICHIOTBCA CTPYKTYPHUMHU 3MIHAMM B IUIOAOBIA MaTpHill Ta TOBIIMHOIO
MTOBEPXHEBOTO IIapy.

BucHoBku. fromm KamuHM € BUCOKOE(EKTHBHOIO CHPOBHUHOIO XapuoBOi MPOMHCIOBOCTI Y
BUPOOHUIITBI CHUPOIIB, MOpPCIB, IyKaTiB, HAamoiB TOWO. JlJIS NPOMMCIOBOIO BUKOPHUCTAHHS
HaWTEepPCIEeKTUBHIIINM € MOMEePEAHE CYITIHHS KaJTUHU TaK, K CYIIEeH1 MPOIYKTH Kpalie 30epiratoThbes
0€e3 104aTKOBUX YMOB, IIPOCTILIE TPAHCHOPTYIOTHCS M 3pyUHIIIl B TEXHOJIOTISX.

JlaH1 ekciepuMeHTaIbHE JOCIIPKEHHS CYIIIHHS AT1 KalTuHA copTy «[ paHatoBuit Opacier» 3a
TeMIleparyp cymuwibHoro areHTy 55, 70 185 °C 1 mBuakocTi uupKyasauii nositps 0,5 m/c nokasanu,
0 OTpPUMaHi1 3pa3Ky HE MaroTh 3HAYHMX BIAMIHHOCTEW y OLIBIIOCTI JOCHIIKYBAHUX (HI3BUUHUX
BJIACTHBOCTEHN 3a BUHSTKOM TBEPJOCTI LIKIpH Ta enacTu4yHOCTI. [IIBUKICTD periipaTaliii BUCYILIEHUX
AT KaJIMHU 32 PI3HUX TeMIepaTyp He MOoKa3aldu 3HA4YHOI PI3HMII B 3MIH HIBUJKOCTI # CTAHOBHTH
0,01 xB™', a piBHOBaXHHUII BMIiCT BOJIOTM B YCiX 3pa3kaX BHUCYIIEHUX Y JOCHTiIKyBaHOMY JiaNa3oHi
MIPU OBOJIHEHI CTaHOBUTH 14+0,5 Kr/KT.

CyTTeBa PI3HULS CIIOCTEPITra€ThCsl y TUIBKK Y Yaci CYIIHHS ATIJ TaK 3a MIBUIAKOCTI Tapsaoro
noBiTps 0,5 M/C TPUBAIICT CYIIIHHS TUIO/IB KAJTMHU CTAHOBUTH TOHAN 44 TOIWHU 3a TEMIIepaTypu
cymunabHOTO arenyry 55 °C 1 6insa 7 rogun — 3a 85 °C
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Jorika Lm3aiin-11p0uecy NMPOCKTYBaHHA €KO0JIOTiYHOI0 MAaKOBaHHS

Kanomcekuii C.B., K.T.H.
Hayionanvnui ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Yxpaina

Beryn. Kpacusuii i opuriHaabHUA qU3aiH YITAKOBKH — CHOTOJIHI BXKJIMBUHN aTpuOyT OpeHy, e
HE ITPOCTO Tapa JyIs MPOAYKTY, I1e KaHaJ KOMYHIKAIIii 3 ayAUTOPIEI0 1 HACHIbHINTNI MapKETHHTOBUI
IHCTpYMEHT.

Po3poOka nu3aiiHy ymakoOBKH, SCKPaBOTO 1 NMPHUBAOIMBOTrO, 3/JaTHA CTHUMYJIFOBATH TPOJaXi i
30UIBITYBATH YUCIIO CIIOHTAaHHUX TOKYIIOK.

CpOroJiHi «11apIol0Th» Ha PUHKY T1 OpeH/, K1 BIANOBIIATbHO CTABJIATHCA 10 KOXKHOIO KPOKY
MPOJX 1 MPOCYBaHHS MPOJYKTY, MOYMHAIOYM BiJ PO3pOOKHM camMoro ToBapy 1 Horo Tapw, 1
3aKIHUYIO4H pekiamoro. Ti OpeHau, Kl JOTPUMYIOTCS €IUHOI CTPATET1i y BCbOMY.

CTBOpEHHs SIKICHOTO JM3aiiHy HEMOXJIMBE 0€3 Mpallovoro Au3aiH-npouecy (MOoCIiJOBHOCTI
KpOKIB, y TOMY YHCJI1 CKJIaIa€ThCsl po0OTa HaJ JU3aiiHOM MPOAYKTY). Jln3aiiHepu-1104aTKiBIll 4acTo
JTUBJISITHCSL HA JM3aliH SIK Ha IMPOLIEC CTBOPEHHS KPacHMBOi KapTUHKH «IPUHMIIOB — HAMaJlOBaB —
nepeaaB y po3poOky». B pesynbpTaTi BUXOAUTh Hee()EKTHBHUM, XOU 1 TApHUU MPOEKT, SIKHHA HE
BUPIIIUTH pobeMu KopucTyBauiB. Po6oTa nu3aiiHepa MOYMHAETHCS HE 31 CTBOPEHHS KapTHHKH, a
HabaraTo padilie, 1 He 3aKIHUYETbCS Pa30M 13 peNi3oM, a MPOJOBKYETbCA BECh 4ac ICHYBAHHS
MPOJIYKTY.

HesBaxxaroun Ha Te, 0 yHIBEPCAIIBHOTO MPOIIECY, SKUW MITIAIIOB OM Oyab-sAKiii KOMaH, HE
ICHY€, Ha OTO CTPYKTYPY BIUIMBAIOTh PECYPCH, TOCTYITHI KOMaH1, 11 CKJIaJ], €Tar )KUTTEBOTO IIUKITY
MPOAYKTY 1 TaK Jayi B I CTaTTi MU PO3Ka)KEMO OCHOBHI MPHUHITUIIN MOOYIO0BU HU3ANH-TIPOIIECY
[IaKOBaHHsI «3aBUBAaHELb 3 MAKOM» 3 CAMOT0 MOYaTKYy.

[Tomyk ananoriB 00’ €kTa MPOEKTyBaHHS DF AHaji3z po3mipiB BUpoOy
J106ip KOHCTPYKIIHUX MaTepialliB Ecki3Hi 3aMaJIbOBKH 3 KOPOTKUMH
B omucaMu ineu
AHaji3 pi3HUX METO/IIB 30UpaHHs BapiaaTtu K0160pOBOTO 03700ICHHS
MaKyBaHHS D F
4

CtBopeHHs 00pa3y Mail0yTHROTO BUPOOY
ToBaphwmii 3HaK BUpOOyY, AnW3aiiH BUPOOy Ta MaKyBaHHS
Busnauenns QyHKIioHaNTBEHOCTI BUPOOY

Po3poOka nu3aiiHy ynakoBKHM OBHHHA BiANOBIZATH HACTYIIHUM BUMOTaM:

— IIpuBabauBicTh. KpacuBa 1 sikicHa ymakoBKa Jisi TOBapy IMPHUBEPTAE yBary CHOXHUBada 1
MIAIITOBXYE HOTO 10 3/1IHCHEHHS MOKYITKH.

— TaxkruabHmii Biaryk. Matepian juist Tapy, ii rabapuTy, sIKICTb JPYKY.

— Emouiiinnii Biaryk. YmaxkoBka Ajsi TOBapy MOBHHHA JIapyBaTH CMOKMBAYEBl MO3UTUBHI €MOIIi{
1 BUKJIMKATH TUTHKM MO3UTHBHI acolliailii, Taka «Tapa» CTBOPIOE MIIIHHM eMOIHUI 3B'SI30K
CHOKMBaya 3 OpeHI0M.

— @yHnkuioHaabHicTh. He BapTo 3a0yBaTH i mMpo Te, M0 YMaKOBKa MOBUHHA BHUKOHYBATH CBOi
OCHOBHI (PyHKIII — 30epiraTé ToBap i MeperkoHKaTi MEXaHIdHOTO BILIUBY.
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— ®@ipMoBuii cTuib. J[13aiiH MOBUHEH OyTH y3Tr0KEHHH 13 3arajibHOIO i71e€r0 OpeH 1y 1 hipMoBUM

CTHJIEM KOMIIaHil, [0 B CBOIO YEpr'y MiJABHUIIYE BITI3HABAHICTH OPEHITY.

— EkoJoriunicTp Ta ririeniynuii qusaiin. [1]

Buxiani ymoBu: «xni600ynoyHuii BUpiO» — IeCepTHUH MPOIYKT BUCOKOI sikocTi. [lakoBanHs
MOBHHHO MAaTH eJITHUH BUIJLIL 1 Xopowmwwi iHpopMamiiHuil au3aiiH, OyTH eKOJOTTYHHM
(BUKOPHCTOBYBATH €KOJIOTTYHI MaTepiaii) i OpuriHaJbHUM, 3a0e3medyBatu J00py 30epiraemictb
MPOIYKTY. Matu mpuBabIUBUN «ITOJAPyHKOBHID 30BHIIIHIA BHTJISI.

Po3po0ka ynakoBKM NIPOBOAMTHLCS 3 METOI — CTBOPEHHSI JI0JJaTKOBOI KOHKYPEHTHOI I1epeBaru
TOBApY 1 ICKPaBOTO BiIMIHHOCTI Bi/I aHAJIOTOBHX MPOIYKTiB. Lle BHOip KOIbOPOBOI ramMu, Marepiary
BUTOTOBIICHHS, (opMu Tapu, po3poOka KoOHUENmii ii odopmieHHs, BHOIp KOJIHOPOBOTO
odopmiroBaHHS, MWPHPTIB, 3aKiIaJeHHS B JU3aiiH NMEBHUX eMOIliii abo BpakeHb, sKi ToBap Oyne
nepeaaT CroKUBAYEeBi.

IMomyk anajioriB 00’e€kTa mpoekTyBaHHs: B 3B’3Ky 3 THM, 110 OUIBIIICTh XJT1000yIOYHUX
BUPOOIB MaKYETHCS B M0J110J1€(DIHOBUX MaKeTaxX, 1 IPUBO3UTHCS B AEPEB’SIHUX JIOTKAX KOKHOTO JHS,
Ha HEBEJIMKY BIICTaHb BUMOTa J0 MaKyBaHHs CYTTE€BO Biapi3HseTbes. [Ipoaykuis 3 M. PiBHe Oyne
JIOCTaBJISITUCH TMEPIOJMYHO HA BENMKY BiACTaHb. B 3B’SA3Ky 3 muM Oyino HEOOXITHO pO3poOuTH
MaKyBaHHS SIKE CKIIAJA€ThCs 3 TPHOX BUIB [TAKOBAHB: a — sIKE O€3M0CcCepeIHbO KOHTAKTYE 3 XapuOBUM
MIPOJIYKTOM 1 Ma€ JIOMYCK J0 KOHTAKTy 3 HUM, O — sIke HECe OCHOBHE Ipe3eHTallliiHe 1 iHpopMalliiiHe
HaBaHTaXXEHHs], 1 BOepirae BHYTPIIIHE MTAKOBaHHS, B — TPAHCIIOPTHE MaKyBaHHS.

AHaJji3 po3MmipiB BUpoOy: OCHOBHUM pO3MIPOM, SIKUM BU3Ha4Ya€ po3Mipu BCIX MAaKOBaHb €
3aBUBaHEIb 3 MaKOM Baroio 350 r. Moro posmipu cTaHoBIsIT mpuGIH3HO: 100Xx40%250 MM.

Jo6ip koHcTpykuiiHHX MaTepianiB: AHami3 HNUX BUMOT MOKa3ye, MO0 ix 3abe3meduTH
HEOOX1IHO BUKOPUCTOBYBATH OararoliapoBe MakyBaHHs 3 pi3HUX MaTtepianis [ 1,2].

30BHINIHE TAKYBAHHS NMPU3HAYCHE I TOKPAIICHHs 30epiraeMocTi, 1 3a0e3nedeHHs1 HeoOX1THUX
notped iHGOpMYBaHHsS CIOXHUBa4diB Ta iX TmpuBaOieHHSA. Jlsi 1bOTO BUKOPHCTOBYETHCS
TOHKOIIAPOBUH BHCOKOSIKICHUI KapTOH, SIKHH TAaKOX BUKOPUCTOBYETHCS AN APYKY JHCTIBOK,

OOKITaIMHOK, ( = KOJ, 3a3HaveHi y pimeHHi €Bpomneiicbkoi kowmicii 97/129/EC). 3oBHimmHe
MaKOBaHHS Ma€ MPUBAOIMBUN 30BHINIHIA BUTJISAI 1 JO3BOJISIE pOOUTH Ha MOBEPXHI BUCOKOSIKICHUHN
IpyK. 30BHINIHE TIAKyBaHHS Hece Ha €001 rojoBHE iHGOpMaIliiiHE 1 peKiIaMHEe HaBaHTaXKCHHS.
30BHINIHE MaKOBaHH Mae (GOpMy KOpoOy B sIKid BCTaBJISETHCS BUPIO, 3aIIaKOBAHUM Y BHYTPIIITHE
MAaKOBaHHSI.

Jliist BHYTPIIIHBOTO TIAKOBAHHS, sIKE 0€3M0CEePEeTHHOI0 KOHTAKTYE 3 «3aBUBAHIIEM MAKOBHMY €

MPO30pHii TAKeT ( ** — BUTOTOBJICHHH MOJIIIPOTIUICHY 1 AIKUH BUKOPUCTOBYETHCS SIK YIIAKOBKA 3-1T11]
IIOKOJIAJIOK, MAaKapoHiB, IaKeTiB i XJi0oOynmoyHux BHpoOiB). Ha BHyTpimiHe MaKOBAHHSI
BCTaHOBJIFOETHCS JITaTa BUTOTOBJICHHS HA OCHOBI $IKOT BU3HAYA€ThCS JaTa KiHIISI
CTPOKY 30epiranHs. 3armakoBY€ThCS TAKOBAHHS TEPMIYHIM METOJIOM 1 3a0e3reuye
30epekeHHs: BupoOy mpotsrom 14 mi6 3 1aTH BUTOTOBIICHHSI.

TpancnopTHe makoBaHHS BUTOTOBIIOETHCS 3 TO(PPOBAHOTO KAPTOHY

Ecki3Hi 3aMaJIb0OBKY 3 KOPOTKHUMHU ONUCAMM ijei

BuyTpimHe makoBaHHS — MPO30pe, BHACHIZOK YOTO JOyKe 4YYA0BO
po3mi3HaeThcsl BUpIO, Ta #oro mnpuHaau. BHYTpillHE MaKyBaHHS JO3BOJISE
30epiratu BUpiO /10 HOro po3makoByBaHHS NpoTsroM 14 nib.

Puc. 1. Ilpuknao exonoeiunoeo 6HympiuiHb020 NAKOBAHHSL

30BHIIIIHE TAKOBAHHS ABJIsIE COOOIO MAKET, 3 BUCIYEHUM BIKOHIIEM, B CEpEIUH1
SIKOTO PO3MIIY€EThCS BUPIO 3a11aKOBAaHUM y BHYTPIIIHE TAKOBAHHSL.

Puc. 2. Opienmosna ¢hopma 306niuinb020 nakoeamHsi

B sKOCTI 30BHIIIHBOTO MaKyBaHHS OyJO 3alpONOHOBAHO 2 BapiaHTH:
MaKeT 3 MILHOTO Marepy 3 BIKOHIIEM 1 BUCOKOSIKICHMN KapToH. B 3B’A3Ky 3
THUM, 1110 MAKET HE JI03BOJISIE OXaliHO, 0€3 3MUHAHHS TPaHCIIOPTYBAaTH BUPIO BiJ

100


https://commons.wikimedia.org/wiki/File:Recycling-Code-21.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:Plastic-recyc-05.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:Recycling-Code-20.svg?uselang=ru

12-a MizkHapo/iHa crieniaTi3oBaHa HAYKOBO-IIPAKTUYHA KOH(MEPEHITis
“Tpennu lean-BupoOHUIITBA Ta TAKyBaHHS Xap4yOBOi MPOAYKIIii~, 20 BepecHs, 2023. Kuis, Ykpaina

HBOTO OyJIO BUPIIIEHO BiIMOBHUTHUCH. J|pyruii BapiaHt, sIKUii
CTaB OCHOBHUM — I1¢ KOPOOYACTUH MAKeT, 3 BUCOKOSKICHOTO
KapTOHY, Ha MOBEPXHIO SIKOTO HAHOCHUTHCS BUCOKOSKICHHIMA

JIPYK, AKUU.

BapianTu Ko1b0pOBOT0 03100/ 1€HHS

B sK0CTi OCHOBHHX KOJILOPIB BUKOPHUCTOBYFOTHCSI:

.CDOH BHYTPIIHKOI, Ta OOKOBHUX CTOpiH, HANHUCy
TEKCTOBHX 3aroJIOBKIB 3aJHBOI CTOpPOHHU: YepBOoHHU 240,
3eneHuit 95, cuniit 85, mictHamsaTUpiuaui popmar f05155.

@®oH mepenHBOi 1 3amHBOI CTOPOHU: UYEPBOHHU —
230, 3emenuit — 210, cuniii — 180, mrictHaaaTHpiuHNl hopmar — e6d2b4

.Konip uipudTy KopruHeBHii, w1 Harmcy BUPIB XJIIBOBYJIOUYHMIA: uepBonwuii 130, 3eneHuit
100, cuniit 70, micTHAAUATAPIYHUN hopmat — 826446.

Komip momepeunoi crpiuku: uepBonuit 200, 3enenuit 100, cuniit 50, micTHaIUATAPIYHUN —
c86432

. st iHGOpMaIITHOTO TEKCTY 3aHbO1 CTOpOHM YopHuid: uepBoHUM 0, 3emenmit 0, cunii 0,
mrictHaAaTupiuauic popmar — 000000.

Jlnst mamucy ToproBoi mapku — Pyw’sinenn, uyepBonuit 240, 3emenuit 110, cuniit 50,
nricTHaauATUpiaani popmar £56419. FO6E32

OpienToBHe 320apBJeHHs Pi3HUX CTOPiH MAKyBaHHS:

.

—1

00—

0
L1

—
—
L

Puc. 3. OpieHTOBHUIi BUTJISI/A BUCIYKU: a — 30BHIlLIHS CTOPOHA, 0 — BHYTPiLLIHS CTOPOHA

Buo6ip mpudriB: B SKOCTI OCHOBHOTO TEKCTY /ISl HANUCIB — BUKOPUCTOBYEThCS calibri, nist
IHIIMX BUMA/KIB BUKOPUCTOBYIOThCS TU3aliHEPChKi IpU(TH.

CrBOpeHHs 00pa3y Maiil0yTHBOI0 BUPOOY

Jlns cTBOpeHHs o0Opa3y MalOyTHbOro BUpPOOy Oyia €CKi3HO MpoMallbOBaHa MapKETHHIOBa
pO3ropTKa nmakyBaHHs (BHCIUKa), Ha AKiii OynM BKa3aHi OCHOBHI iH(popMaliiiHi atpubytu. @opma
BHUCIYKH, (opMa BIKOHII, Miclle CKIICIOBAaHHS, Ta Miclle 3aMUKaHHS, H)KHBOT YaCTHUHHU.

101



12th International Specialized Scientific and Practical Conference
“Trends in lean food production and packaging”, September 20, 2023, Kyiv, Ukraine

16 — /luzaiinepcoki pexnamui nanucu: CMAYHO!
51% nauunxu, 6 eumxie micma

26 — Tosapnuii 3nax eupoody: Pym’aneus e
36— Ocuoanuis nanue: BYTTXTTATTENATT
46 — maca eupody: 350 c.
171 — PexkjIaMHUH CJIOTaH:
In—TCTY 158.00389676.013-2003
2u — BUPIB XJIIBOBYJIOYHUI «(3ABUBAHEILH 3 MAKOM)»
3n — MACA HETTO: 350 2 minyc 3%
4n — CKJIA/l: 60opomHo NMieHNYHe BHIIOTO COPTY, BOJA MUTHA, IIYKOp Oinuni, MaprapuH «MonouHuii»
82%**, npixmKi XIi00MeKapchbKi MpecoBaHi, TSl Kypsadi Xap4uoBi, BaHIJIiH.
*CKJIAJI HAUMHKMU (66%): HanmoBHIOBaY «Mak» «Ekckiro3uB» — (Mak oniiHui xapaoBuii — 30%, mykop,
BOJIa, MATOKA KYKYpY/I3siHa, OJlis COHSIIHUKOBA J1e30JI0pOBaHa BUMOpokeHa Mapku «I1», cTabimizaTop
KJIITKOBUHA POCIMHHA, KOHCEPBAHT copOaT Kajilo), BoJa NUTHA, cyXapi NaHipyBaJbHi NIIeHUYHI, ST
Kypsidi Xap4oBi, 1iykop 0inuii, maprapua Moixounuit 82%, si0OMy4HUN EKTHH.
** CKJIAJL MAPTPUHY «MOJIOYHHUM 82% : rinporenizoBaHi pOCIHHHI KHpPH, 0Jlisl COHAIIHUKOBA, OIis
MajgbMOBa, EMYJIbraToOp COEBMIl JENMMTHH, -KapOTHH, apoMaTH3aTop «Maciio BEpIIKoBey, MOJIOYHA KHCIIOTa,
cop6inoBa kuciora. IIpoAyKT MiCTUTH IJIIOTeH, SIHIA Kypsyi
5 n — BuroronieHo B Ykpaini. Bupoonuk: T30B «Xnibomap» Anpeca notyxHocteil BupoOHHUITBa: 35, Byi1. bina, m.
PiBue, Ykpaina, 33009
[NomrroBa anpeca (odic): 446, Byn. CodopHa, M. PiBHe, Ykpaina, 33024 ten.+38(0362)625861
6 n — etuxetka HACCP
7 1 — Ha mianpueMcTBi BpoBapkeHa Ta ceprudikoBana cuctema HACCP
8 n —51% — BMICT HAYMHKU B TOTOBOMY BHPOOi

66% — BMICT HAYMHKH IO PELENTYPI i/l 4aC BUTOTOBJICHHS.

INoxxuBHa xapuoBa miaHicTs HA 100r npoaykTy: skupu — 14,05 T, 3 HUX HacudeHi >xupu — 2,17T, ByrneBoau — 47.06r, 3

HUX 1ykpH — 21,09, Ginku — 8,16r, cinb — 0,45r.
Eneprernuna niHHicTh/KanopiiHicth Ha 100 r mpomykty: 1459 xJlx/ 347 kkan

9n - @ rumiaNETS.u4 O @

10n — 30epiratu B CyXuX, YUCTHX, JOOPE MPOBITPIOBAHUX IPUMIIICHHSX, HE 3apaKEHUX HIKITHUKaMH XJIIOHUX 3araciB
3a Temneparypu He Hikue Hix +4 C ta He Buie +20 C mpu BiTHOCHI BOJIOTOCTI MOBITPs Big 65% 1m0 75%.

111 — Ctpok npuaaTHoCTi cniokuBaHHsA — 14 1i6. [Ticis BIAKPUTTS yIaKOBKU BXHUTHU IPOTIroM 3 Ai0 (TepMiH
MPOTSTOM SIKOT'O IIPOAYKT 30epirae cBoi 1HAMBIAyalbHI BIIACTUBOCTI)

121 — nu3aiiHepCchKa eTHKETKa

131 — HOMep OpuraaM i AaTa «BKUTH A0» BKa3aHi Ha ynakoBui. Homep naprii BignoBigae aati «BxKUTH 10»

141 — BeperTu Bi COHSTYHOTO CBiTJIa. TpaHCIOPTHE TAKOBAHHS HEOOX1IHO 3aXHUCTUTH BiJl MPSMHUX COHSYHUX
npoMeHiB. TOOTO COHSMHE BUIMPOMIHIOBAHHS MOYKE HAIIIKOIUTH BMICTY — 30€pIraHHIO XapUOBUX IPOAYKTIB UH

MIPWIIAIB, YyTIIMBUX JI0 CBIiTIA. Lle MOkyTh OyTH KOCMETHYHI 3aC00H, JTaKku, papOu, XiMiuHi Ta TOOyTOBI ToBapH. N
151 — MaTepial IUTBKYA — P8

16n — MaTepiall KAPTOHY PAR
17n — J16aii mpo 4ucToTy. 3HAK, [0 HAaralye CII0KMUBAYEBI PO Te, IO ITAKOBaHH: Tpeba BUKMHYTH 10 ypHH. YacTo
O1J1s1 [IOTO MMO3HAYSHHS OyBa€ CHMBOII TIPO Te, IO Iepe]] BUKUIAHHIM KOPOOKH i yakOBYBaHHS BiJI HAIIOTB CIIij

3iM’SITH, 00 BOHH 3aliMaJI MEHIIIE MiCIlsI, | KOHTEHHEp He 3alOBHIOBABCS TaK MIBUIKO. | ]
181 — MiXXHapOIHHI CUMBOJI BTOPHHHOI ITepepoOKy — 3eJieHa cTpiuka Mebiyca. CuMBOI 03HAYa€E, M0 MPOIYKT
iUIsArae BTOPUHHIN ITepepooiii. BUKOpHCTOBYeThCs LISl MOMyIApr3alii HepepoOKy Ta 3a0X0USHHS JTF0SH J10

3MEHIIIEHHS KITBKOCTI BigxomiB. CHMBOIOM MapKylOTh IIAKYBaIbHI MaTepiaiu, IPEIMETH 100 Ta CEKTPOHIKY. W%

UNITED REGISTAR OF SYSTEM * ISO 22000*
Puc. 4. Jlorika HaHeceHHs1 iHpopManiiHuX HanuciB. OpiEHTOBHUI BUTJISIA BHCIYKH
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Puc. 7 Pexjiamue (poTo, sike po3M0OBCIOIKEeHO B TOPriBeJIbHill Mepexi
BucnoBok

BukopucTtoByroun HaBeleH1 BUIE MPUHOMH, TU3aWHEPH, MOXKYTh Bi3yalli3yBaTu oOpa3 OpeHay
B HOr0 YyIMaKkoBIli, BiIOOpa)karouu MO3UIIIOHYBaHHS TOBapy. [IpuuoMy 3aBmaHHsSM au3aiiHepa € He
TUIBKH CTBOPEHHS IIUTICHOTO 00pasy OpeHay, ajie 1 mpoayMaHi KOMITO3UIIIHHI PIlIEHHS — TPaMOTHE
PO3MIIIIEHHS PI3HUX TEKCTOBUX 1 TpadiuHUX €JIEMEHTIB B IEpApXIUHii MOCIITOBHOCTI.

Jlitepatypa

1. 3akon Ykpainu ,,[Ipo maTepianu i mpeaMeTH, 10 NPU3HAYEHI Il KOHTAKTY 3 Xap4OBUMH mpoaykramu”. Bin 3
nucromana 2022 p. Ne2718-1X.

2. ICTY ISO 780-2001 «ITakoBanus. I'padiune MapKyBaHHsI IOJI0 OBO/PKEHHS 3 TOBAPAMI).
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YK 664.694-021.465:664.641.2:635.621
®opMyBaHHS AKOCTI MAKAPOHIB 3 0OPOIIHOM rapoy30BUM

JIroouu B. B., 1. c.-r. H., ipodecop
Ymancoxuii nayionanvnuii ynieepcumem caoienuymea (YHYC), m. Ymauns, Yrpaina

Beryn. MakapoHHi BUpOOH — MOMYJISIPHUN MPOAYKT, OTPUMAHHUK 3 KPYNMKHA a00 HAIBKPYIKH
MIICHUI TBepIO1. 3a3BUYail MalOTh HU3bKUH ITIKEMIYHUNA MOKAa3HUK 1 TPUBAJIHIA TEpPMiH 30epiraHHs
[1]. MakapoHH — ineaJIbHHIA TPOIYKT JUIs 30arayeHHs (DYHKIIOHATLHUMH IHTPEAIEHTaMU BHIIO1
010J10TIYHOT IIHHOCTI [2].

BopomrHo rapOy30Be — epCcrieKTHBHA CHPOBHHA JIJIsl 30aradyeHHs OOPOITHSIHUX BUPOOIB IIIHHUMH
HyTpieHtam# [3]. Bimomo [4], o 6opo1Ho rapoy3oBe mictuth 6,1 % Boau, 8,2 6inka, 0,7 xupy, 2,3
3omu, 27,4 % XapyoBUX BOJIOKOH, sIKi BKIIOYAOTh po3uuHHY (10,2 %) 1 Hepo3umany (17,2 %)
KJIITKOBUHY.

JlonaBanHsi OopomiHa rapOy30BOTr0 B TICTO 3MIHIOB&JIO HOro ¢apuHorpadiuHi BIaCTUBOCTI —
30UTBIIYBAJIOCH BOAOIOTJIMHAHHSA 1 TPUBAJICTh (POPMYBaHHS TiCTa, a CTAOUIBHICTh TICTa Ta 1HAEKC
CTIMKOCT1 70 3aMillyBaHHs 3MeHlIyBaiucs. KpiM 1poro, 30araueHHss OOpOIIHSIHUX BHPOOIB
60po1IHOM rap0y30BUM BIUTMBAE HAa TEXHOJIOTTYHI MapaMeTpu ToToBoro BupoOy. Tak, xii6o0ynouni
BUPOOM Maiu MeHImHH o00’eM 1 muTtomMuii 00’eéM. 3amiHa OOpOIIHA MIIEHUYHOTO OOPOIITHOM
rapOy30BUM MOHAJ 5 % CHpuUsAiIO 3HUKEHHIO BUITYKJIOCTI BUPOOY, a TakoX MiJBUIIyBajacs HOro
TBEPJIICTh MiJ Yac 30epiraHHs. 30aradyeHHs XapuyoOBHX IMPOIYKTIB OOPONTHOM TrapOy30BHUM TaKOXK
BIUIMBA€E HA HOTO CEHCOPHI BIIACTUBOCTI [5].

[IpoBenenuit aHani3 HayKOBOi JIITEpaTypH CBITYUTH, IO 3aCTOCYBAaHHS OOpOIIHA TrapOy30BOTO
BIUIMBAE Ha SKICTh MakapoHiB. [Ipum 1mpoMy MakapoHU 3a 00aBISIHHS OOpOIIHAa TapOy30BOTO
30arauyBaiMch Oera-kKapoTHUHOM. HeoOXimHO BiA3HAYMTH, IO ONTUMAalbHA KUIBKICTH OOpOIIHA
rapOy30BOT0 B MaKapoHax 3MIHIOETHCS B PI3HUX JOCTIHKEHHAX Y MUPOKOMY Aiana3oHi — Big 10 1o
25 %. Kpim 1poro, B JOCTIKEHHSIX BIICYTHS CEHCOpPHA OIIHKA M0N0 3amaxy 1 cMaky rap0y30Boi
CKJIAZIOBOT1 B MaKapoHax Iicis BapinHa. He mpoaHanizoBaHO piBEHb COJIOJAKOTO CMaKy MaKapoHIB 3a
no6aBistHHST OopomtHa rapOy3oBoro. OTxe, JJis 3acTOCyBaHHS OOpoimHa rapOy30BOTO HEOOXiTHO
MIPOBOJIUTH HAYKOBI1 JOCIIKEHHS 100 PAIliOHAILHOTO HOTO0 BUKOPUCTAHHS B MaKapOHax.

Marepiamn ta Meronu. ExcriepuMmeHTanpHy 4YacTUHY POOOTH MPOBOAWIM Yy Jaboparopii
«O1iHIOBaHHS SKOCTI 3€pHa 1 MPOAYKTIB MOro mepepoOsieHHs» Kadeapu XapyoBUX TEXHOJOTIH
YMaHCBHKOTO HAI[IOHAJILHOTO YHIBEpCUTETY caliBHUIITBA (YKpaiHa). s 70 CiTiPKeHHSI BUKOPUCTAHO
HaMIBKPYIIKY 3 MIIEHUI TBepaoi (Bosoricte 6opomHa 12,1 %). bopomHo rapGy3oBe (BOJIOTICTh
12,3 %) oTpumyBanu 3 M’KOTi rapOy3a Benukoriinuuit (Cucurbita maxima Duch.) copt Atnant
(Vkpaina). Texnosoriss BuUpoOHMITBA OOpolTHA TapOy30BOTO BKIIOYAJIa MHTTS rapoysa,
noApiOHeHHd Ha 4acTMHKH  po3mipom  550+21x1,1£2,0 mm. CymiiHHS  OPOBOAMIU Y
rapsuonoBitpsHiin madi HSI21A 3a temmepatrypu 60+2°C no moctiiiHoi Macu. Ilicias uporo
BHCYILIEHY M’ SKOTb MOpiOHIOBaIN y MOJOTKOBIH npobapui KP-20C (Kuraii) i mpocitoBajiv Ha CHUTi
Ne 19 3 posmipamu otBopiB 360 mxm. IIporpama, meroauka, obnaaHanHs. Penentypa makapoHiB
BKJIIOUAJIa 3aCTOCYBaHHA OopoiiiHa rapOy30Boro Kinbkictio Big 2,5 g0 15,0 % 3 intepBanom 2,5 %
(tabn. 1). bopomHo rapOy3oBe n00aBsUIM 3aMiHOIO MEBHOT KUIBKOCTI HamiBKpynku. Crnoyarky
nepeMilyBaid cymim OopolHa, a MOoTiM A00aBisuid Boay 1 gopmyBanu Ticto. Ilicns uporo
npoBoauin (GopMyBaHHS MakapoHiB 3a gomomororo mpeca Unold momens 68801 (Himeuuuna).
OTtpumani MakapoHH cymwin a0 Bojorocti 12,0-13,0 %.

3amax, cmak rap0Oy3a B TOTOBOMY MpPOJYKTi Ta COJOJKHN CMaKk MaKapoOHIB BHU3HA4Yald 3a
IIKaNo: 9 — BIACYTHIN, 7 — cnabkuil, 5 — BiquyTHUH, 3 — CUIIbHUH, | — qyXe cuiibHHMA. 3amax i cMak
CHOKUBHUU: 9 — HaA3BUYAHO T0/100a€ThCs, 8 — Ty’Ke M0100a€ThCs, 7 — JOCTATHBO MO100a€eThCs, 6
— HECYTTEBO MOA00AEThCA, 5 — HE 1M0/100a€ThCsl, 4 — HECYTTEBO HE MOJ00AEThCs, 3 — JOCTATHBO HE
noio0aeThes, 2 — Aye He Mo00aeTbes, 1| — Haa3BUUaHO He 1M0100a€ThCs.

Excriepruza mpoBeneHa kBamipikoBaHoi Kowmicieto (5 oci®) 13 3araabHUM  piBHEM
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KOMIIETEHTHOCT] y BUPILICHHA aHAJIOTIYHUX 3aBaaHb He MeHIIe 80 %. KoedimienT po3BaproBaHHs,
MOKa3HUKHN CEHCOPHOI OI[IHKM MaKapoHIB OyJ0 MEpeBipeHO Ha y3TOJKEHICTh TBEPIKEHb METOIOM
o0paxyHKy NOKa3HUKa KOHKopnamii. Jlns anamizy oOpaHO pe3yabTaTh CEHCOPHOI KyIJiHapHOT
eKCTIePTH3H €KCIIEPTiB, 110 Oy Y3ro/HKEeHI MDK co00¥0.

Tab6anus 1 — Penentypa MmakapoHiB 3 00poIIHOM rapoy30BuM

3auina Gopormna CkiazioBa penentypu
MaKapOHHOI'0 Ha OOPOIIHO
rapOysose, % Hamiskpymxka, Bona, cm®

0 100 18
2,5 97,5 18
5,0 95,0 18
7,5 92,5 18
10,0 90,0 18
12,5 87,5 18
15,0 85,0 18

ExcniepyMeHTanpHa 4acTHHA Majla YOTUPU aHATITUYHUX TOBTOPEHB, 110 OyJIM paHAOMI30BaHi y
yaci JJisl BUKITIOYEHHSI BIUTUBY IHIIUX YMHHUKIB. OOpOOJIEHHS TaHUX MPOBOJNIIMN 3a BUKOPUCTAHHS
crierianaizoBaHoro nporpamuoro 3abdesnedennas Microsoft Excel 2016 (Microsoft Corporation, USA)
1 Statistica 12 (StatSoftStatistica Ultimate Academic, Ukraine) BimmoBiHO 10 METOJUYHHUX
pPEKOMEHTalliH.

Pe3yabTaTH Ta 0o6roBopeHHs. I3 iiMoBipHicTIO 85 % MOKHa CTBEpPAKYBaTH, IO JI0JIaBaHHS
MOpOIIKY TapOy3a BIUIMBAJIO Ha Koe(dillieHT po3BapioBaHHs 3a 00’emoMm. HailiGuibiie 3HavYeHHS
koedimieHTa po3BapioBaHHs 3a 00’eMoM (1,85) BHUSIBICHO y KOHTPOJBHOMY 3pa3Ky. 30UTbIICHHS
KUTbKOCT1 O0poIrrHa rapOy30BOro 3MEHIIYBajIo Il MOoKa3HUK. Taka 0coOIMBICTh Oyia 3yMOBJIEHA
BJIACTUBOCTSAMH OOpOIIIHA rapOy3a, BOAOIOTIWHAIBHA 3/IaTHICTh SIKOTO ICTOTHO BIAPI3HSAETHCS Bif
HamiBKpynku. KpiMm 1poro, B OopormmHi rapOy3a BIACYTHS KJICHKOBHHA, siKa yTpuMye Gopmy
MakapoHiB Tij 9ac BapiHHsA. OYEeBUAHO, 110 MAKapOHU 3 JOOABIISTHHIM OOpOIIIHA TapOy3a BTpadayid
OlTbIIIe MacH ITiJT Yac BapiHHS.

BopourHo rapOy3a mMae cuibHO BHpakeHUH crienn(igyHuil cMak 1 3amax, 10 MOXe HeraTUBHO
BIUTUBATH Ha KyJIHApHY SIKICTb TOTOBOIO IMPOIYKTY 3 TOYKH 30PY OKPEMHX CHOKMBayiB. Tomy
TOJIOBHOIO YMOBOIO IIijl 4ac (JOpMyBaHHS pELENTYpH BUPOOHHUIITBA MAKapOHIB OYyJI0 OTpUMaHHS
MPOJIYKTY 3 BUCOKUMHU CEHCOPHUMH NMOKa3HUKAMH SIKOCTI.

['oloBHUMHM KPUTEPIAIMH  OPraHOJICNTHYHOI OIIHKKM MaKapOHHHUX BHUpOOIB, 30aradyeHuX
HETPaIUIIITHOI0 CUPOBUHOIO, € 3aMax 1 cMakK. 3 TOUKU 30py CIIOKMBaYa, 3a11aX MaKapoHiB JJOCTOBIPHO
3HHMXKYBABCS 3a 30UIbIIEHHS KUIBKOCTI OOpolIHa rap0y30Boro. 3a yMOBHU 3aMiHM HaIIBKPYIKH Bix 2,5
1o 7,5 % 6oporrHoM rapOy30BUM, OTPUMYBAJIM MPOIYKT, SIKAK 32 MOKA3HUKOM 3araxy MaB BHCOKY
OIIIHKY cepel cnoxkuBauiB (Bix 8,2 mo 8,8 Gana 3 9,0 MmakcuManbHuX). 3aMina HamiBKpynku 10 %
O0poIIHOM TapOy30BUM CYTTEBO 3MEHIIYBajoO IMOKa3HUK 3amaxy — Ha 3,0-3,5 6ana mopiBHSHO i3
3paszkami, 1o Mictuiu ioro 2,5-7,5 %. [lonanbie 301IbIIeHHS KUTBKOCT1 O0poIiHa rapOy30Boro 10
15 % 3yMOBIIOBaIO MEHI iICTOTHE, MPOTE JOCTOBIPHE 3MEHILIECHHS OLIHKU 3araxy 3 TOYKU 30py
crioxuBayva Ha 0,2—0,4 Oana.

TenneHuis 3MIiHM CMaKy MakapoHIB 3aJ€XHO BiJl KUIBKOCTI OopomHa rapOy3oBoro Oyna
noAi0HO0 710 3MiHM 3amaxy. JloBeneHo, 110 AJs CIoKKUBaya, AoJaBaHHs OOpolTHa rapOy30BOTO Bif
2,5 o 7,5 % 3yMOBIIIOBAIO OTPUMaHHS POAYKTY 13 BUCOKUMHU MMOKa3HUKaMH cMaky — 8,9-9,0 6ana,
mo Oynu HaOMMXKeH1 OO0 KOHTpOJIbHOTO BapiaHTy. Ilomanbie 30UTBIIEHHS KUIBKOCTI OOpOIIHA
rap0Oy30BOTr0 HEraTUBHO BIUIMBAJIO HA CMAK OTPUMAHHUX MPOIYKTIB.

MiHimManbHa OIlIHKA CMaKy 3 TOYKH 30py CHOKHMBaya OTpHMaHa 3a nojaBaHHs 15 % OopomrHa
rapOy30Boro. AHaJi3yl0oud piBEHb CEHCOPHOI OIIIHKM, MOXXHa CTBEp/UKYBAaTH, IO J0JaBaHHS
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6opomHa rapOy30BOr0 HaiOUIbIE 3MIHIOBAIO 3amax MakapoHiB. Ilpu mpoMy cmak MakapoHiB
3aJMIIABCs HA BUCOKOMY piBHI. Lle Oysio 3yMOBIEHO HasBHICTIO apOMaTHYHUX PEYOBHH y CKIAIl
6oporiHa rapOy30Boro. BusBiIeHHS TakuMX PEYOBHH 1 MOJaibina poOOTa Hax iX MiHiMi3aliero €
BXJIMBUM 3aBIAHHSM.

JloBeZieHO, 10 3aCTOCYBAHHS HETPAAMLIHHUX CKIIAJOBUX Y TE€XHOJIOTI] MPOIYKTIB BIJIMBAE HA
fioro ceHcopHi nmokazHuku. [Ipu npomy 30aradeHHs] TPOAYKTIB OI0JIOTIYHO HIHHUMH CKJIQJOBUMHU
MOJKe SIK TOJIINIIYBAaTH, TAK 1 MOTIPIIyBATH OPraHOJENTHYHY OLIHKY. PiBeHb BIUIMBY BU3HAYAETHCS
BMICTOM apOMAaTUYHHUX PEUOBHH.

CTaTUCTHYHO MIATBEP/KEHO, MO0 B TEXHOJIOTIi MaKapoHIB OoNnTUMaibHO nobasisatu 5,0-7,5 %
OopomrHa TapOy30BOro. 3a Takoi KUTBKOCTI OOpolmHa TrapOy30BOTO CIIOKHBHHM 3amax i CMak
MaKapoHIB CTAaHOBUTH 8,2—8,9 Oaia, koe(illieHT po3BaprOBaHHS 32 Macol CTaHOBUTH 2,20-2,21, 3a
0o0’emom — 1,71-1,81. 3a ymoBHU H0OpOr0 CIpUUAHATTS rapOy30BMICHUX HamiBPpaOpHUKATIB MOKIIUBE
30UTBIIIEHHS KUTBKOCT1 60pomina rapoy3osoro 1o 10,0-12,5 %.

Hespaxkatoun Ha kopucth rapOyza Ta BUPOOIB 13 HOro BMICTOM, ICHY€ 3HauyHa YacTKa
CIIO’KMBAYIB, IKMM HE MOA00ar0ThCS Taki MPOAYKTU. TOMY BaKJIMBUM OyJI0O BCTAHOBJIEHHS PIBHSA
HAaCUYEHHS CTOPOHHIM IPUCMAKOM MIPOYKTIB, 30araueHux rapoy3zom. Taki JOCIIPKEHHS TPOBECHO
Ha PIBH1 €KCIIEPTIB, SIK1 MaJIM JOCTATHIN piIBEHb KOMIETEHTHOCTI Y BUPIIIEHH] BKa3aHOTO 3aB/IaHHS.

JloBeneHo, 0 J0/1aBaHHs MIHIMAJIBHOT KUTBKOCT1 OoporTHa rapoy3oBoro (2,5 %) He 3MIHIOBAJIO
3HauYeHHS PIBHS 3amaxy. 3amax rapOysa npu 1poMy OyB BiICYTHINA. 30UIbIIEHHS KUIBKOCTI TAaKOTO
MPOAYKTY crpusyio (POPMYBaHHIO 3amaxy rapOysa BiJ ciadkoro no cuwibHoro. [loaioHa TeHaeH s
criocTepiraiach i3 piBHEM MPOSIBY CMaky rap0y3a B MaKapoHax.

JlomaBanHsi OopomrHa rapOy30BOTO 3MIHIOBAJIO PIBEHb COJIOJKOTO CMakKy MakapoHiB. Tak,
30UTbILIEHHS Horo KutbKOCTi Bix 7,5 A0 15,0 % crpusiio popMmyBaHHIO piBHSI COJIOJKOTO CMAaKy Bij
ciabkoro 1o cuiibHOTO. HeoOxinHo Big3HauuTH, 1mo qo0aBisHHS 2,5-5,0 % GopoirHa rap6y30Boro
3a0e3mevyBajo BiICYTHIN COJIOAKUN CMakK rapoysa.

BucHoBku. Y pe3ynbrari mpoBEACHUX TOCITIHKEHb BCTAHOBJICHO, 110 3aCTOCYBaHHS OOpOIITHA
rapOy30BOT0 HaWOLIbINE BIUIMBAJIO HA CEHCOPHI TMOKAa3HUKM SKOCTI MakapoHiB. KoedimieHT
pPO3BapIOBaHHA 3a Macolo 1 00’eMOM 3MIHIOBaBCsS HE JMOCTOBIpHO. BcTaHoBIEeHO, 10 3amax i cMak
rapOy3a B MakapoHax OyB BIACYTHIM Juine 3a a00aBisHHS 2,5 % OopomrHa rapOy30BOro.
3actrocyBanHsa 5,0-7,5 % OGopourHa rapOy30BOrO Majio 3MIHIOBAJO CEHCOPHY OLIHKY MaKapoHiB
MOPIBHSHO 3 KOHTPOJIHHUM BapiaHTOM. COJIOJKHIA CMaK MakapoHIB OyB BIICYTHIM 3a JOOaBJISTHHS
2,5-5,0 % Oopo1iHa rapoy30BoOTO.

VY TexHosorii MakapoHiB onTUMalibHO a00aBnAtu 5,0—7,5 % OGopomrHa rapOy3oBoro. 3a Takoi
KUTbKOCTI OopomHa rapOy30BOTO 3amax i CMak MakKapoOHIB CTaHOBUTH 8,2—8,9 Gana, KoedimieHT
pPO3BaprOBaHHA 3a Macorw cTaHoBUTH 2,20-2,21, 3a 06’emom — 1,71-1,81. 3a ymoBU CHIpHUHHATTS
rapOy30BMiCHHX HamiBpabpUKaTiB MOXKIIMBE 30UIbIIEHHS KUTLKOCT1 OoporrHa rapoy3osoro 1o 10,0—
12,5 %. IIpu upomy 3amax i cMak MakapoHiB CTaHOBUTH 6,0—7,7 6arna, koedilieHT po3BapIOBaHHS 3a
MAacor CTaHOBHUTH 2,16-2,17, 3a 00’emoMm — 1,77-1,78.
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VK 577.1:633.791:663.42

®opMyBaHHS AKOCTI NUBA 3aJ1€KHO Bi/l 0i0XiMiYHOr0 cKJIagy XMeJIr0 Ta
XMeJIeNPpOAYKTiB

'Bodep A.B., k.c.-I.H., “[Iponenko JI.B., k.T.1., ’Kommubska H.A., K.c.-T.H.
'Hayionanvnuii ynieepcumem 6iopecypcis i npupoooxopucmyeanns Ypainu (HYBill ), m. Kuis
2Incmumym cinocokozo 2ocnooapemea Honicess HAAH Yipainu (ICITI), m JKumomup

Beryn. XMinb € OfHMM i3 OCHOBHHX i HE3aMiHHMX BB CHPOBMHHM JUIs NHBOBapiHHs. Moro
CKJIaJIOB1 pEYOBHHHU HAJIAIOTh MTUBY CHENM(DIIHOTO CMaKy Ta apoMary, CIIPUSIOTh MIHOYTBOPEHHIO Ta
CTIMKOCTI HAIo0 10 peamizaiii. Bif SKOCTI XMeNI0 Ta XMENENPOAYKTIB 3aJICKUTh HE TUTBKU SKICTh
M1Ba, ajie i e(eKTUBHICTh MUBOBAPHOTO BUPOOHUIITBA B LUIOMY. SKICTh XMEJIO O€3M0CEepEeTHBO
MOB’sI3aHA HE TUIBKM 3 COPTOBUMHU OCOOJIMBOCTSIMH Ta yMOBAaMH BUPOILYBaHHS, a ¥ 3 ymMoBaMu
nicas30upanbHOi 00poOKH, 30epiranHs Ta nepepooku [1,3].

BucokosikicHe HBO 3 XapakTepHUM TIPKUM CMakoM 1 apOMaTOM MOKHA OTPUMATH JIMIIE 32
YMOBH BHUKOPHCTAHHA XMEJIIO 1 OTPUMAaHMX 3 HBOTO XMEJENPOAYKTIB 3 MEBHUM O10XIMIYHUM
ckianoM. Ilpu mpomy nyxke BaxiMBa €(pEKTHBHICTh €KCTpaklii, 13oMepu3allii Ta TpaHchopMmarlii
OKpPEMHX YHCICHHHMX CHOJIYK XMEJI0 B MPOIIeCcl OXMEIIHHS Cycla.

Marepiaiu Ta MeToau. [ q0CHiPKeHh BUKOPUCTOBYBAIH IIHIIKH MTPECOBAHOTO XMEIO Ta
rpanyau Tin 90 TUNOBUX MPEACTaBHUKIB apoMaTH4HOI rpynu copTiB (CnoB’siHka, HamionanbHuMiA,
3arpaBa) Ta ripkoi (AnbTta, ['epkysec), HalOUIbII MOMIMPEHUX Y BUPOOHHUMX yMOBaX YKpaiHW;
rpanaymu tun 45 coptiB Tpamumion Ta Ilmanet Cenekt; eraHonsHi Ta COz-€KCTpakTH COPTY
I'epkynec 3aKOpAOHHOTO BUPOOHUIITBA.

[luBo 13 mOCHIPKYBAaHUX 3pa3KiB XMEJIENpPOJYKTIB BUIOTOBJISUIM Ha MIHI-IIMBOBAPHI BIIAUTY
OloxiMii xMmenro 1 muBa Ta OlotexHosorii [HcTUTyTy cutbehkoro rocmomapcra I[lomices HAAH
VYkpainu 3 Buxoiom npoaykiii 100 miTpiB, 110 JOCTaTHBO aIEKBATHO BiTOOpakae yMOBU pealbHUX
MMUBOBAPHUX MIAMPUEMCTB. HopMyBaHHS XMENIO Ta XMEJICMTPOAYKTIB Ha MiHI-TTMBOBAapPHI IMTPOBO AN
3a BMICTOM a-kucyoT y HuX. Cycno rotyBanu 3 100 % staminHOTO costogy. OXMeTiHHS MPOBOIUIN
3 pO3paxyHKy MI Tipkux pedoBMH Ha 1 am’ cycma. TpuBamicTs KuI'STiHHS cycna 3
XMEJEenpoayKTaMu cTaHoBHIIA — 90 XB.

VY nocnipKeHHSIX BUKOPUCTOBYBAJIM Cy4acH1 MBKHAPOIHI (i3UKO-XIMIUHI METOIM BU3HAYCHHS
SAKICHUX TOKa3HUKIB XMEJII Ta XMEJENpPOAYKTIB 1 MPOAYKTIB IiX MEPEeTBOPEHHS B Mpolieci
MMBOBApIHHA: BHCOKOE(EKTUBHA piIMHHA XpoMmaTorpadis, cneKTpopoTOMeTpis, a TaKOXK METOIU
KOHTPOJIIO IKOCT1 OXMEJIEHOI'0 Cyclia Ta FTOTOBOTO ITMBA, TAPMOHI30BaH1 3 METOIMKaMH €BpOIeHChKOT
[TuBoBapuoi Konseniii [2].

PesyabTaT Ta oOropopenHsi. I[IpoBeneHi KOMIUIEKCHI JOCHIKEHHS XMENIO Ta
XMEJICTIPOYKTIB PI3HUX CEJEKIIHUX COPTIB 3 BUKOPUCTAHHAM CY4aCHUX 010XIMIYHMX METOIIB TN
MO>KJIUBICTh BCTAHOBUTH, II0 XMUTb Ta XMEJICMPOAYKTU PI3HUX COPTIB MAIOTh Pi3HUIN Oi0XIMIYHUYN
CKJIaJl, a 3BI[ICH 1 pI3HY MUBOBAPHY LIHHICTb.

BceranoBieHo BiIMIHHOCTI 32 aOCOTIOTHUM 3HAUYEHHSM TaKUX MMOKA3HUKIB, SIK MACOBA YacTKa O-
KHCTIOT, [-KHCIOT Ta iX CKJIaJ, KCAaHTOTYMOJy, 3arajibHux mnomideHoniB, edipHoi oJii,
CHIBBIJHOIIEHHSM Yy HHUX I[IHHMX KOMIIOHEHTIB XMEJIO: [-KHCIOT 10 O-KHUCJIOT, a TaKoX 3a
HABAaHTAXCHHM 3arajbHHUX MOMieHo B Ta eipHOi 01l HA OJUHUINIO O.-KUCIOT. ['paHynu XMemto
tun 90 BITYM3HSHOTO BHUPOOHUIITBA BMIIIYIOTh BECh KOMIIJIEKC HEOOXITHUX A7 MHUBOBAPIHHS
PEUOBHUH 1 PIBHOLIHHI MIMIIKAM XMelto. I'paHynu xmento TUll 45 3aKOpJOHHOIO BUPOOHUIITBA
30arayeHi BMICTOM 0-KHUCJIOT Y CBOEMY CKJIAJ1 MICTHUJIM MEHIIY KUIbKICTh e(ipHOTi 0I1ii MOPIBHSAHO 3
IIMIIKAMU Ta FpaHyIaMy XMelto Tl 90, 1110 OB s13aHO 3 TEXHOJIOTIE€I0 OTPUMAHHS TpaHysl TaKoro
TUITY.

107



12th International Specialized Scientific and Practical Conference
“Trends in lean food production and packaging”, September 20, 2023, Kyiv, Ukraine

Tabanns 1 — bioxiMiuHa XapakTepHCTHKAa XMeJII0 Ta XMeJIeNPOAYKTIB VIS NUBOBApPiHHS

3pasKy xMeo Korymyno B- Konymnyno B/a _ Edpipu Kcanrorymo
a- H KHCJIOT H (mero Iagexc 3aranbHi - L, %
a KHCIIOT y cKIami u, % y CKIaai I OKHCIICHH | TOJNi(eHoT a OJ/I?(I)’
XMeHel;}f OLYKT u, % O-KHCIIOT, B-xucior, EBC a1, I u, % Mg v
% % 7,7)
et 3,82 2.7 542 w6 | 0| 034 s | T 0,35
CHOCOPTY | 10,042 | +1,16a | +0,07a | =0,86a : +0,01 a +0,12a : +0,02a
CJ10B’sIHKa a a
et 5,40 2531 543 aa30 | Mol 07 553 | 0,49
MOCOPTY | 40,08b | +0,98ab | £0,09a | +1,10ab ’ +0,01b +0,08 b ’ +0,01b
Hartionansuuii b b
et 5,71 24,03 4,72 aer | 00 03 62 | O 0,35
CMOCOPTY | 4014¢ | +1,23ab | £0,05b | 0,652 ’ +0,01 a +0,14 ¢ ’ +0,01 a
3arpaBa c c
megI}EHco . 8,83 24,52 4,03 44,82 iods(fl 0,36 5,94 ;62024 0,25
PTY 1 £0,06d | +0,80ab | +0,02¢ | +0,72ab ; +0,00ab | +0,10d ; +0,03 ¢
Anbra d d
I'panymn
xmMenro Tan 90 4,64 25,21 i462026 43,42 ;62084 0,50 6,03 f63067 0,40
copTy +0,12 ¢ +0,76 ab e’c +0,88 ab e’ +0,02 ¢ +0,05d e’ +0,02 d
C0oB’sIHKa
Tparyan 1,17 0,51
XMemo Tun 90 6,30 25,62 5,13 43,54 i(; 05 0,41 4,92 id 08 0,49
copTy +0,09 fi +1,08 b +0,10d +1,18 ab l; +0,03 d +0,18 a l; +0,04 b
Harionansauit
I'parymi 0 | 641 24,32 i463028 44,80 f69028 0,45 6,54 i064092 0,40
XMEJIO THIT £0,10f | 0,68 ab ’ +1,22 ab ’ +0,01 ¢ +0,06 ¢ ’ +0,02 d
copty 3arpasa ec f b
T o | 02 | 3o | o | w2 | LS| om | an | G| o
+0,08 g +1,34 ¢ > +0,78 b ’ +0,02d +0,05¢ ’ +0,02 a
copty Anbra ec g f
I'panynu
XMero Tun 45 8,20 26,22 6,32 45,32 io(;glzo 0,47 11,03 fdzozs 0,52
COpTy +0,04h | +1,12bc +0,08 f | +0,65 ab % +0,01 e +0,07 f ’ +0,01 b
Tpaauuion &
I'panynu
XMero Tun 45 6,23 24,81 363025 43,34 io(;glgl 0,49 9,92 £63033 0,45
copry lllnmansr | +0,13 fi +1,10 ab e’c +1,08 ab % +0,02 ce +0,18 g }’1 +0,03 b
Cenexr
I'panynu
xmenro tum 90 13,64 33,33 3,41 54,04 362067 0,37 4,21 f(;5022 0,45
copTy +0,12] +1,62d +0,04 g +1,36 ¢ h +0,03 b +0,04 ¢ b +0,02 b
I'epkynec
EranonbHmit
EKCTPaKT 41,82 38,50 17,02 59,22 363085 0,40 f67051 2,10
XMEITI0 COPTY +0,10 k +1,74 ¢ +1,11h +1,20d ; +0,01d ) 2’1 +0,05¢
I'epkynec
Coé'f:)“;f)pm 52,83 38,62 18,81 59,13 106302 0,27 i%’g p
XMEMOCOPTY | 40,071 | +142e | +1,10i | +1,05d : +0,02 f . ; .
['epkynec i i
MiHIMyM 3,82 22,72 4,03 42,61 0,34 0,27 4,21 0,22 0,25
MaKCHMYyM 52,83 38,62 18,81 59,22 1,79 0,50 11,03 2,50 2,10
cepesiHe 13,38 27,81 6,73 47,18 0,86 0,40 6,40 0,75 0,55

[Tpumirka: * 3HaueHHs £ SD € cepeHIM 3HaYEHHSIM TPHOX MOBTOPEHb

*CepenHi 3HaAYCHHS, 7S SIKUX XapaKTepH1 pi3Hi JiTepH, CTATUCTUYHO Bipi3HAIOTHCA Tipu p < 0,05

EtanonbHi Ta CO2-eKCTPAaKTH MAIOTh KOHIIEHTPALII0 0-KUCIIOT 110 50 % 101ib111e, 1110 3a0e3mneuye
nepeBaru UX MPOJYKTIB i Yac 30epiraHHs, TPaHCIOPTYBAHHS Ta BUKOPUCTAHHS Y MHUBOBAapiHHI.
AJle 111 eKCTpaKTH HE MaloTh Y CBOEMY CKJIaJll HEOOX1IHOT KIIbKOCT1 MOTi()EHOIBHUX CIOIYK XMEI0,
HEOOXITHUX JIJI1 HOPMAJIBLHOTO 3IMCHEHHS MPOoIliecy MMBOBAPIHHS 1 0JIep KaHHs TTOBHOIIIHHOTO TTHBA.

[Topsin 3 nmocmimkeHHAMH OiOXIMIYHOTO CKJIaay TMPECOBAHOTO IIUIIKOBOIO XMENI0 Ta
XMENENPOYKTIB PI3HUX CENEKIIMHUX COPTIB, SK BITYU3HSIHOTO TaK 1 3aKOPJOHHOTO BUPOOHHIITBA

Oynu MpoBeIeH] JOCTIKEHHS iX BIUIMBY Ha (pOpMyBaHHS SKOCTI TOTOBOTO MUBA.
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Sk mokazanu pe3yinbTaTd MPOBEICHUX JTOCTIHKEHb BC1 OTPUMAaHi 3pa3Ky MMBa BUTOTOBJICHI 32
KJIACUYHOI0 TEXHOJIOTIEI0 CBITJIIOrO HE(UIBTPOBAHOTO MHBAa BiANOBIJAJIM BHMOraM UYWHHHUX
HOPMAaTUBHUX JJOKYMEHTIB. D13UKO-XIMIYHI MOKA3HUKHU JOCIIKYBAHUX 3pa3KiB MMBA OTPUMAHOTO 3
JOCITIDKYBAaHUX COPTIB MPECOBAHOTO IIMIIKOBOTO XMEJIO Ta PI3HUX XMEJICHPOAYKTIB HaBeICHO B

Tabmuii 2.
Tabanus 2 — Pizuko — XiMiYHI NOKA3HUKHU AOCTI)KYBAaHUX 3Pa3KiB MUBa
Copt nuBa Bennuuna . . . .
: . . Bwmict y cycmi Benmnunna Bwmict y nuBi
Ne Bapiant nocniny TIPKOTH . . . . .
i cycna, oL HOJIl(i)eHO?;HlB, TIPKOTH TTUBA, HOJIl(l)eHO;IlB,
EBC MT/ M on. EBC MI/ M
1. | Mixukn xuexo 27,72+0,06 a" | 232,42+0,22 a | 21,60+0,64 a | 202,10+0,15a
copty CoB’siHKa
2. | llumku xMerro
copry 29,30£1,02 b | 240,64+0,34 b | 25,52+0,24 b | 200,44+0,25 b
Hamionansuuii
3. | nuut xuenio 28,04+0,05a | 281,61£0,50 ¢ | 26,64=0,34 ¢ | 222,63+0,30 ¢
copty 3arpaBa
4. | Hhmmicn xuexmo 27,331,062 | 232,430,16 a | 23,430,38 d | 188,14=0,10d
copTy AbTa
5. | I'panynu xmeinro
tum 90 copty 36,00+0,05 ¢ | 240,60+0,35 b | 26,22+0,18 bc | 202,92+0,15 a
C1ioB’stHKa
6. | I'panynu xmento
tun 90 copty 32,72+1,10d | 219,42+0,40d | 27,73+0,75e | 191,63+0,20 ¢
Hamionansanmii
7. | I'panynu Xxmento
tun 90 copty 29,44+0,04 b | 244,30+0,18 ¢ | 27,32+0,24 ce | 211,52+0,40 f
3arpasa
8. | Ipasyimn xmemo 29,90+0,05 b | 188,9240,26 f | 26,04+0,35 be | 170,110,20 g
tun 90 copty Anbra
9. | I'panynu xmento
tun 45 copty 33,92+0,08 ¢ | 227,10+0,30 g | 31,04+£0,25f | 191,10+£0,15 ¢
Tpanuition
10. | I'panynu xmento
TUII 45 copTy 29,84+0,01 b | 206,62+0,28 h | 28,42+0,37 eg | 194,33+0,10 h
[InansT Cenexr
11. | I'panynu xmeinto
tun 90 copry 33,20+0,06 de | 191,93+0,17 1 | 28,64+0,40 eg | 153,32+0,28 i
I'epkynec
12. | Eta”onbpHuit
€KCTPAKT XMEJI0 32,90+0,08 de | 171,72+0,25j | 28,82+0,12 g | 145,54+0,22 j
copry I'epkynec
13. | CO2- ekcTpakT
XMEJIO COPTY 35,42+0,09 £ | 185,32+0,32 k | 29,34+0,10 g | 149,92+0,16 k
I'epkynec
MIHIMYM 27,33 171,72 20,96 145,54
MAaKCHUMYyM 36,00 281,61 30,79 222,63
cepesiHE 31,21 220,23 26,98 186,44

[TpumiTka: * 3Ha4eHHs + SD € cepelHIM 3HaUYEHHSIM TPbOX IIOBTOPEHb
*CepeHi 3HaYeHHS, IS SIKUX XapaKTepHI pi3Hi JITepH, CTATUCTUYHO Bipi3HAIOTHCA Ipu p < 0,05
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Ananiz ¢Ii3UKO-XIMIYHUX TIOKAa3HHUKIB SKOCTI NUBA IMOKa3ye, IO CTYIiHb BHKOPHUCTAHHS
KOMIUIEKCY IIHHUX PEYOBUH XMEIIO Ta XMEJEIPOAYKTIB 3HAYHO BUIIUN y TpaHyax Ta eKCTPAKTax
MOPIBHSHO 3 HATUBHUM IIUIIKOBUM XMelleM (Ta0u. 2). 3 HaBeJICHUX JaHUX TaKOK BHUIHO, IO MPHU
BUKOPUCTaHHI TpaHyl xmemo Tun 90 ripkoro copry AnbTa YKpaiHCBKOTO BHPOOHHIITBA, B
OXMEJICHOMY CYCIli ¥ THUBi OynM BUILI 3arajbHi MOKAa3HWKH TIPKOTH Ta MOJI(GEHOTIB, HDK IMPH
BUKOPUCTaHHI TpaHyn xmemro tunm 90 ripkoro copry [epkynec HIMEUBKOTOo BHUpPOOHHUIITBA.
HopmyBanHs npu nboMy OyJ10 IIGHTHYHUM 3 ypaxyBaHHIM JIMIIE BMICTY anb(da-kucioT. OTke, Taki
pe3ybTaTH 3yMOBJICHI BUIIMM BMicToM Oeta-(bpakiii i mosieHONIB y rpaHyigax TipKOTO COPTY
Anbra. MakcuMmanbpHy BEIWYHMHY TIPKOTH MUBA 3a0e3ledyBaji TpaHylu Xxmento Tam 45 copry
Tpaauuion, a MakcUMajdbHA KUIBKICTh TMONI()EHOJBFHUX CHOJIYK B OXMEJIECHOMY Cycili 1 NHBi
focsiranacst Mpu OXMEINIHHI cyclia IMUIIKaMH Ta rpanyiamu xmento tun 90 coprtiB CioB’sHKa i
3arpaBa. OCKITPKM B €KCTPAKTax BiICYTHI MONi(pEHONIN TO B OXMENEHOMY CYCHi i TOTOBOMY IHBI
Oyno HaiiMeHIe MoTiEeHOIbHUX CIOMYK. Y MpOoIieci OCHOBHOTO OpOIiHHS i JOOPOKYBaHHS MUBA
KUIBKICTh TIPKMX PEYOBHH Ta MONI(EHOTIB 3MEHIIYyeThCs. Tak, BEMMYMHA TIPKOTH Bl OXMEJIEHOTO
cyciia Jio TOTOBOTO NMHUBA 3HIKYBaacs y mexax 14,5 — 23,3 %, 3aranpaux nosidenomnis Ha 15,2-20,9
%.0OpraHoyieNnTHYHA OIIHKA $KOCTI JOCIIDKYBAHMX 3pa3KiB IMBa, BU3HA4Y€HA, JAETyCTalliIHOIO
KOMICI€EIO, TIOKa3aa, 110 BOHO 3HAYHO BIAPIZHSIIOCS 3a CMAaKOM, XapaKTepOM TIpKOTH i apoMaTtom
(Tabm. 3).

Taoauus 3 — OpranonenTuyHa (AerycramiiiHa) oniHka NuBa 3aJeKHO Bil 0c00JIMBOCTEl COPTY XMeTI0
Ta XMeJIeNpPOAYKTiB, 0aau

HaliMeHyBaHHS ITOKa3HUKIB SKOCTI

= CmMmak g
Ne Copt nuBa é 3 = E < S
- o— o [oF < o] <
/1 BapiaHt & | E| 8| 3| g & g o = £
. ) = a. = = ==V =
nocminy & | ¥ | 2| <| &58|2&|5a S
= = = M= | S
= 3
1. Ivmkw xmenro copTy CiioB’sTHKa 30 [3,0]501]37 (45| 44 23,6 BIAMIHHO
2. | Mhammcn xuemio copry 30 [3,0(50(38[40| 42 | 230 | sixvinmo
Hamionansaui
3. Hlumike xMeno copTy 3arpasa 30 [3,0(501(341]39]| 4,0 22,3 BiIMIHHO
4. [umky XMento copTy AJibTa 30 [301]50(35]35]| 3,3 21,3 no0pe

I'panynu xmemo tum 90 copty
CnoB’siHKa
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6. I'panynmn xmemo tum 90 copty
Hanionanpauii
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7. I'panynu xmento tun 90 copty
3arpaBa
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8. I'panynu xmento tun 90 copty
AnbTa
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21,5 nobpe

9. I'panynu xmento tun 45 copty
Tpaguiion
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22,7 BIIIMIHHO

10. | I'panynu xmemto tum 45 copty
[Mnanet Cenext
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23,4 BIZIMIHHO

11. | I'panynu xmemo tun 90 copty

30 1301502229 29 19,0 nobpe
I'epkynec
12. | ETaHONBHUIN EKCTPAKT XMEIIO 3.0 13.0]50]30]33] 35 20.8 n06pe
copty ['epkynec
13. | COz-eKCTpaKT XMEIIO COPTY 3.0 1300503130/ 34 20,5 f06pe
I'epkynec
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SIk BUAHO 3 IaHMX TaOuuUIi 3, BCl 3pa3K OJEp>KaHOTO HaMH MHMBa Malli 3arajbHy 100py abo
BIIMIHHY OI[IHKY 1 32 KUIBKICTIO OJEp)KaHUX OaliB PI3HMINCS HE CYTT€BO. KojkeH IoChiKyBaHUi
3pa30K MMUBA BIAPI3HABCS 32 CMaKOM, apOMaTOM YH AKIiCTIO i HOBHOTOIO ripkoTH. HopMa nmpecoBanoro
IIUIITKOBOTO XMEITI0 (XMEJICTIPOIYKTY) Ul OXMEIIHHS cyclia Oyiia po3paxoBaHa 3a BMICTOM alb(da-
kuciI0T. OXMeJiHHS TIPOBOIMIN 3 Po3paxyHKy 50 Mr ripkux pedosuH Ha 1 M cycna. Ilpote cmak
MUBA 1 SIKICTh TIPKOTH y PI3HUX 3pa3Kax BUABHIUCS HEOAHAKOBUMH. Lle OB’ 13aH0, SIK 3aCBIAUYIOTh
MpOBEACHI HaMU JIOCTI/PKEHHS 0I0XIMIYHOTO CKIIady, 3 Pi3HUM BMICTOM Yy JaHUX COpPTaxX XMEJIO Ta
XMEJIETPOIYKTaX, BUKOPUCTAHUX IS OXMEIIIHHS CYCla, TIPKHMX PEYOBHH Ta IHIIUX KOMITIOHEHTIB.
[Ipu BHECeHHI B CyCIOBapOYHHMU KOTEJI PI3HUX XMEJIENPOIYKTIB 3 OJHAKOBUM BMICTOM ajibda-
KHCJIOT BHOCATH Pi3HY KUTBKICTh IHIIMX IIHHKUX ISl TMBOBAPIHHS KOMIIOHEHTIB XMeITt0. SIKiCTh M1Ba,
BUTOTOBJICHOTO 32 OJIHIEI0 TEXHOJOTIEI0, ae 3 BUKOPUCTAHHSAM DPI3HUX XMENEHPOAYKTIB, CYTTEBO
BiZpi3HsA€ThCA. Hamri moCTiKeHHS BiONOBIIAIOTh TOMEPETHIM JOCTIDKEHHSM BITYU3HSIHHUX 1
3apyOKHHUX BUECHUX, K1 BCTAHOBUJIH, 110 IMBO, BUTOTOBJICHE 3 XMEJTIO MIEBHUX CEICKIIHHUX COPTIB,
3HAYHO PI3HUTHCS 32 XapakTepoM TIPKOTH, cMakoM Ta apoMaroM. lle moB’s3aHo 3 0COOIUBICTIO
010XIMIYHOTO CKJIaJy TIPKUX PEYOBHH, MOTIPEHOIBbHUX CIIOIYK Ta €pIpHOI 0111 XMETI0 apOMaTUYHUX
1 TIpKHUX copTiB. Pi3He CHIBBITHOIIEHHS KOMIIOHEHTIB IIUX CIOJIYK [1O-PI3HOMY BIUIMBA€E HA CMAKOBI
1 apoMaTH4HI BJACTHBOCTI MHBAa. 3 OIJIAAY Ha 1€ JUIl BCTAHOBJIEHHS MPHUJATHOCTI XMEIIO Ta
XMEJIENPOYKTIB /i1l BUTOTOBJICHHS NMBA, OTPIOHO MPOBOJUTH KOMILJIEKCHY TEXHOJIOTIUHY OLIHKY
3 ypaxyBaHHAM O10XIMIYHOTO CKJIQAy XMEJIEIPOIYKTiB.

BucnoBku. IIpoBeneHi KOMIUIEKCHI JOCTIKEHHS XMENII0 Ta XMEJIENpPOAYKTIB PI3HHX
CEJIEKIIMHUX COPTIB 3 BHUKOPUCTAHHSAM CYyYaCHHUX OIOXIMIYHMX METOJIB Jajdd MO>KJIMBICTh
BCTAHOBUTH, 1110 XMLUIb Ta XMEJICTIPOIYKTH PI3HUX COPTIB MAIOTh PI3HUN 010XIMIYHUH CKJIaJ, a 3B1JICH
1 pi3Hy NHMBOBAapHY IIHHICTb. BCTaHOBJIEHO BIAMIHHOCTI 3a aOCONIOTHMM 3HAUEHHSM TaKHX
MOKa3HUKIB, SIK MacoBa 4YacTKa O-KHCIOT, [-KHUCJIOT Ta iX CKJaJ, KCAaHTOT'YMOJly, 3arajibHHUX
nosieHotiB, edipHOT 0Jii, CIIBBIIHOMIEHHSAM Y HUX IIIHHUX KOMITIOHEHTIB XMENIO: 3-KHUCIIOT JI0 Oi-
KHCJIOT, a TAKOK 32 HABAHTAKCHHSIM 3arajbHUX MOTIPEeHOIIIB Ta eipHOT 0J1ii Ha OJUHHUIIIO O.-KUCIIOT.

TexHonoriyHa OIlIHKA CENEKI[IMHUX COPTIB TPECOBAHOTO  IIWIMTKOBOTO XMETI  Ta
XMEJICTIPOYKTIB TOKa3aia, IO BCl MPEICTaBIeHI TOHKOAPOMATHYHI 1 apOMaTHYHI COPTH XMEITIO
Cnor’sinka, HanionansHul, 3arpaBa ta rpanyiau tan 90, BUTOTOBJICHI 3 HUX, a TAKOX T'PAHYIIA THIT
45 coptiB Tpamumion Tta Ilmanet Cenekt mpuaaTHi SK Uil CaMOCTIMHOTO BUKOPHUCTAHHS B
MMUBOBAPiHHI, TaK 1 4711 (GOPMYBaHHS Ta TMOKPAIICHHS CMaKOBHUX SIKOCTEH IMHMBA B TIOE€THAHHI 3 IHITUMH
IpoAyKTamMH InepepoOKku. [IMBo, BUTOTOBIIEHE 3 I'paHyll XMEJI0, 0COOIMBO COPTy 3arpasa, Majo
HQ/UTMIIKOBY TIpKOTY, TOMYy HOPMYBAaHHS I'paHyl JUll OXMENIHHS Cycla JOLUIBHO HPOBOJIMTHU 3
exoHoMiero 10 10 %. CamocriiiHe BHUKOPHUCTaHHS MPECOBAHOTO IIMIIKOBOIO XMEJIK Ta TpaHyl
ripkoro copty Ausbra 1 ['epkyrnec He M03BOJIIE OTPUMATH TIPKOTY IHMBAa BIIMIHHOI SKOCTI.
Eranonpauit Ta CO2-eKCTpaKTH ISl CAaMOCTIHHOTO BHUKOPHUCTAaHHS B NHMBOBApiHHI HE MPHUIATHI.
Mo’kHa peKOMEHIyBaTH iX BUKOPHCTaHHs B IMO€IHAHHI 3 IIMIIKAMH Ta IPaHyJIaMU apoMaTHYHHUX
COPTIB, JOTPUMYIOUHUCH NIPH LIbOMY IEBHOT TEXHOJIOT.
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Po3pobka eneproeekTHBHMX TEXHOJIOTIH CylIIHHA HACIHHS €Ol

ITazwok B.M., 1.T.H., JOIICHT
ITnemumym mexuiunoi mennogizuxu HAH Yxpainu m. Kuis

Beryn. BupomyBanust coi B Ykpaini HaOyBae Bce OUIBIIOrO MONIMPEHHS, 33 SKCIOPTHUMH
MOKa3HUKaMH BOHA 3aiiMa€ TpeTe Miclie Micis KyKypy/A3H Ta niieHnii. OCHOBHUM KPHUTEPIiEM SKOCTI
Marepiagy CTaHOBHUTh WOTO 3[ATHICTH IO MPOPOIIYBAaHHS ITiCIS TEIUIOBOT 00poOku. CKIamHICTh
CYIIIHHS HACIHHS CO1 OB 513aHO 3 0COOIMBOCTAMHU OyIOBH, IO CKIIAJAE€THCS 3 000JIOHKH Ta sI/Ipa, SIKi
[0 PI3HOMY pearyrioTh Ha TEIUIOBWH BIUMB. KpiM TOro, 000JI0HKa COi MPH TEIUIOBOMY BIUIMBOBI
BHCHXAE, TIPH I[OMY ITOBEPXHS MIBUIAKO 3HEBOTHIOETHCS, HATPIBAETHCS IBH/IIIEC UM SIJIPO, IIOYMHAE
30UIBIIYBATHUCH 1 T1J] BHYTPIIIHIM TUCKOM B CEPE/IMHI 3€pHA PO3PUBAETHCS B HACIIOK YOO CIM 011
posnuisitoTbesa. Coro HEOOX1IHO MPOCYHTyBaTH Tak, MO0 IIBHUIKICTH BUIIAPOBYBAHHS BOJIOTH 3
MOBEPXHI 3€pHA HE MEpEeBUIIyBaja MIBHJKICTh MEPEMILIEHHS BOJIOTH BIA LIEHTPY 3€pHa A0 HOro
MMOBEPXHI.

11 mpoBe/ieHHsI Mpollecy CYLIiHHA coi pi3HUMH aBTOPaMHU HAaJaHO 3 peKoMeHallii:

1 pexomenoayia. Ilpu ananizy 10oCHIPKEHb CYIIIHHS HACIHHS COi TakKuX aBTOPiB, sik J.B. Franca
Neto, Krzyzanowski F.C., Afrakhteh S. ta in., HamaH1 HacTyTHI peKOMEHIAITi:

— TeMIeparypa HarpiBaHHs 3epHa He MOBHHHA TiepeBuIyBat 43°C, xo4a € JOCIiHKEHHS SKi
BKa3ylOTh Ha MOKJIMBICTh MIABUILEHHS TeMIepaTypu HaBiTh 10 60°C [1-3];

- HAaCIHHS TOBUHHO CYIITUTHUCH B OJHOMY IIIapi.

2 pexomenoauin. llependavae HACTYITHI €TAIH:

- 32 OJWH MPOXia MOKHA BUIANATH 3 — 4%

- BOJIOTY 1 CHPY COIO Kpallle CYIIIUTH B KUTbKa €TaITiB 13 BiIjIe)KyBaHHAM. Takui crocio CymiHHsS
JI03BOJISIE 3IIMICHIOBATH TPOIIEC CYIIIHHSA 3a OUTHIIT HU3BKUX TEMIIEpaTyp;

- 3aJIeKHO BiJ MOYATKOBOi BOJIOTOCTI CyIIaTh COI0 y M SKOMY PEXHMI IPH TeMIeparypi
HarpiBy 3epHa 25 — 30°C i remnepatypi cymmibHOro aredra cymrinas 50 — 80°C;

-y KiHI CymIiHHS HeoOXifHO 3AiCHMUTH OXoNomKeHHS coi. [i TemmepaTypa He MOBHMHHA
TIePEBUIIYBATH TEMIIEpaTypy HaBKOJIHMIITHROTO cepeoBuiia ouibine Hixk Ha 10°C [4].

3 pexomenoayia. I1yonikamii Boyd A.H. Bka3yroTh Ha HEMOKJIMBICT CYIIIHHS HACIHHS CO1 IPHU
HACTYIHUX PEKUMAX:

- TemmepaTypi cymuiabHoro areuty 54,4°C 1 BigHOocHO1 Bojorocti Hux4ue 40% 1o KiHIEBOi
BoJiorocTi 3epHa 12%;

- JUIS 3HIWKEHHS MepeCcyIIyBaHHs HACIHHA COi, BIIHOCHA BOJIOTICTh MOBITPSl HE MOBHHHA OYyTH
Himwk4e Big 35 no 40%.

Pe3ynomam: 3HWKEHHS CXOXKOCTI HACIHHS, MPUBOJUTH JO PO3TPICKYBAHHS Ta 30UIBIICHHS
KUTBKOCTI TPIIIUH Ha HaciHHIN 000n0HII. CuibHE MepecylIyBaHHS MOXE CIPUYUHUTH 3HIKEHHS
YKUTTE3IATHOCTI Ta IMIIBUILCHHS] KPUXKOCT1 HAaCIHHSA coi [5].

Bucnoeku 3 pekomenoauiii no npogedennio npoyecy CyuiinHa HACIHHA COi:

- TeMIiepaTypa MporpiBaHHs HACIHHS COI HE MOBUHHA MepeBuIryBaT 25 — 43°C;

- MakcuMallbHa JIOMYCTHMAa TeMIIepaTypa CYIIWIHHOTO areHTy MOBHUHHA CTAHOBUTH HE BHUIIE
54 — 60°C;

- BIJHOCHA BOJIOTICTh MOBITPS HE MOBHHHA OyTH HUXK4O0I0 32 40%);

- Jams Kpamoro 30epiraHHs 3epHa, CYLIIHHS MOBHHHO MPOBOJMUTUCH A0 KIiHIIEBOi BOJIOTOCTI
Mmatepiany 12%;

- HACiHHS MOBUHHO CYIIUTHU B OJIHOMY IIapi;

- 32 OJIMH MPOXia HEOOXiTHO BUAATUTH 3 — 4%;

- Yy KIHII CYIIIHHS HEOOXiHO 3IIMCHUTHU OXOJIOJKEHHS COl. Ii TeMIeparypa He MOBHHHA
NepEeBUIIYBaTH TEMIEpaTypy HaBKOJIMIIHBOTO cepeioBuIa Outbiie Hix Ha 10°C.

Iliosuwenna enepzoeghekmuenocmi npu cyminnui Hacinna coi, 00mednceno:

- HEe MOXJIMBICTb MIJABHUILEHHS TeMIEpaTypy CyMMIbHOro arenta suuie 60°C;
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- HE MOXJIMBICTh 3HIKEHHS BIIHOCHOT BOJIOTOCTI MOBITPst HUXK4e 32 40%.

Marepianan Tta Metoau. [lyis mpoBeneHHA AOCHKeHb BHOpaHuil copT coi «KHsbKHAY.
[ToTenmian ypoxaitnocti — 4,0 — 4,51/ra.

[Ipu mpoBeneH1 TOCHiKEHb KIHETUKH CYIIIHHS HACIHHS COi 3aCTOCOBYBAJIM €KCIEPUMEHTAIbHI
METO/JM 3 BUKOPHCTAHHSM CyJacCHHX 3aCO0IB BUMIPIOBAHHS MapaMeTpiB MPOIECy, TaKUX SK: Yac
MIPOBEACHHS JIOCTiTy, TeMIIepaTypa CyIIHIBHOTO areHTa, Maca 3pa3Ka Ta TeMIeparypa HarpiBaHHS
Marepiany. 3a TOTOMOTO0 aBTOMAaTH30BaHUX CHCTEM 300py Ta 00poOKku iH(opmariii B po3pobiaeHIX
nporpamax mooyznoBaHi rpadiki KIHETUKH MTPOLECY.

JUist OLIHKY SIKOCT1 HACIHHS BUKOPUCTAHI CTAaHIAPTHI METOU JIociimkeHp nepeadaueni JCTY
2240 - 2002, ICTY 4138 — 2002.

TeopeTuuHi JOCTIHKEHHS MPOBEICHI 3 BAKOPUCTAHHIM METO/IB, IO IPYHTYIOTHCSI HA OCHOBHUX
MOJIOKEHHSIX TeOopii TeroMacooOMiHy, Teopii MOAIOHOCTI, MmO OOpOOISIIUCH 3a JIOTIOMOTOIO
KOMIT FOTEPHUX TEXHOJIOT1H.

PesyibTaTn Ta 0OroBopeHHs. J[i1s BHU3HAUEHHS €HEProePEKTHUBHUX PEKHUMIB CYIIIHHS
MPOBOJIMIIMCH JIOCHTI/DKEHHS Ha KOHBEKTHBHOMY CYIIMJIBHOMY CTEHAI 3 aBTOMAaTH30BAHOIO
MIPOrpaMor0 0OpOOKH EKCIIEPUMEHTAIBHUX JTaHUX.

Jliig aHani3y KIHETUKHU MPOIIECY CYILIIHHS HACIHHS COi 3aponoHOBaH1 pexxumu cyminusg 40,50,60
Ta cryneHeBuii pexum 60/50°C (puc. 1).
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Pucynok 1 — BniiuB TeMnepaTypu CyllMJIbHOTO areHTa HA KiHETHKY CyIIiHHA
HacinHg coi copty «Kustkna» Wi = 22%, V=1,5wm/c, d =10 r/kr c. n., d =2 mMm:
1,5 -40°C, 2,6 — 50°C, 3,7 — 60°C, 4,8 — 60/50°C.

CymriHHs HaciHHS COT1 MPOBOJAUTHCSA B OJMH IIap BiJ MOYaTKOBOI Bojorocti 22% 110 KiHIEBOT
Bostorocti 12% 13 3HIMaHHAM BoJiorocti Mmarepianyl0%. HaiiOunbma TpuBamicTh CyIIiHHS COi
170 xB BinOyBaeTbcs MpH TeMmmepaTypi cymmibHoro areHra 40°C 3 TemrepaTyporo HarpiBaHHs
HaciHHs 39,5°C (110 3a TemnepaTyporo HarpiBaHHs cOi HAOMMKEHO MO PeKOMEHMAIlil 2, ane 3riHo
i€l peKOMeHallli TeMIlepaTypa CyIMIbHOIO areHTa 3Ha4HO BUIIA).

[TinBuIeHHS TeMnepaTypu CyMMIbHOro areHta 1o 50°C miABHILYye TeMIepaTypy HarpiBaHHs
Mmatepiany 10 48,3°C npu 1boMy 3HUXKYE TPUBAIICTh CyIIiHHA 10 120 XB. 30UIbLICHHS TEMIIEpaTypH
Ha 10°C Bix 40 1o 50°C 3MeHIIye TpUBANICTh CymIiHHSA Ha 50 XB.

Jlyis 30UTbIIeHHS 1HTEHCHUBHOCTI CYIIIHHS HACiHHA €Ol JIOIUIBHO MiABHIIUTH TeMIepaTypy
cymuiabHoro arerra o 60°C, mo 30u1blIye TemnepaTypy HarpiBaHHs martepiainy 1o 58,5°C, mo
MIPUBOAMTS /10 3HIDKEHHSI IKOCT1 MaTepialy 1 He BiAMOB1Ia€ BUMOTaM J0 MIHIMAJIbHOT CXO0XOCTI.

Jlyis BU3HAYEHHS SKOCTI HACIHHSA COi MPOBOJIMMO JOCTI/KEHHS 13 CXOXKOCTI, IO BKa3ylOTh Ha
HEOOX1THICTh pO3pOOKH eHeproe(eKTUBHOTO PeXXUMY. AHAII3 CX0XKOCTI HACIHHS COi MicTs BIUIUBY
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TETJIOBOi 0OPOOKHM MOKa3aB, IO CXOXKICTh 3MEHIIYETbCS BiJ MiABHILEHHS Temreparypu. Tak mpu
Temrneparypu cymuiabHoro arenra 40°C — 96%, 50°C — 93%, 60°C — 88% (puc. 2).

Buxosam 3 boro, TS pealizailii BUCOKOT CX0KOCT1 HaciHHS o1 Ha piBHI 93 — 96% BuOUpaeMo
pexxum cyminasa 50°C, sk 6u1b1 epeKTUBHMIA B IOPIBHAHHI 3 pexxuMoM cyminas 40°C.

Jlnsi miABMINEHHS IHTEHCHBHOCTI CYHIIHHA CO1 PO3POOJICHHH CTYNEHEBUH DPEXHM CYLIIHHS
60/50°C (pwuc. 1), mo n03BoJIsIe MpUcKOpHTH Tpotiec Ha 23% Bin pexxumy cyminas 5S0°C.

B cryneneBomy pexkumi cymrinas 60/50°C Temmeparypa CyIIMIBHOTO areHTy Ta TPHBAJICTh
TEIUIOBOTO BIUIMBY 3MIHIOETHCS HACTYIIHUM YHHOM: HarpiBaHHs mpHu temmeparypi 60°C — 8 xs,
nepexin Big remneparypu 60 no 50°C — 22 xB, cyminns npu temneparypi S0°C — 71 xB. To6ro Ouns
70% dacy BinOyBaeThCs CYIIIHHS P TeMmepaTypi Termtonocis 50°C.

Amnaniz cxoXocTi HaciHHS coi copTy «KHsKHa» MICls TEIIOBOTO BIUIMBY B IPEICTABICHHX
peXuMax CymIiHHS Ha puc. | mokasas, mo npu po3podieHoMy pexumi cyminasa 60/50°C cXoxkicTh
cTaHOBUTH 99%, 1m0 Buiie Ha 11% 3a Temneparypy cymminbHoro areHTa 60°C (puc. 2).

Minimansra cxoxcicms 90%
(ACTY 2240 - 93)

100 -
98-
96 -
94 -
921
O 90
88
86

Buximaa 60/50 40 50 60

0
t, C
Pucynok 2 — BIuInB TeMmepaTypu TelJIOHOCISI Ha CX0KicTh HaciHHS coi copTy «KHsKkHa»
Ha 7 KeHb npopoiuyBanua Wn =22%,V =1,5wv/c,d =10 r/kr c. n

BucnoBku. EneproedexruBuuii pexkxum cymrinas 60/50°C 3abe3nedye BUCOKY CX0KICTh HACIHHS
coi copry «KushxHa» Ha piBHI 99% mnpu BUCOKII IHTEHCUBHOCTI HU3bKOTEMIIEPATyPHOT'O CYILITHHS.

Jliteparypa

1. Franca Neto, J.B.; Henning, A.A.; Krzyzanowski, F.C.,Soybean seed drying. Seed production and
technology for the tropics. In: EMBRAPA. Centro Nacional de Pesquisa de Soja. Tropical soybean:
improvement and production. Rome: FAO, 1994. p.217-240. (FAO Plant Production and Protection
Series, 27).

2. Krzyzanowski, F.C, West, S.H, Franca Neto, J.B. Drying soybean seed using air ambient temperature
at low relative humidity. Revista Brasileira de Sementes, vol. 28, n. 2, p.77-83, 2006.

3. Afrakhteh, S, Frahmandfar, E, Hamidi A. and Ramandi H. Evaluation of Growth Characteristics and
Seedling Vigor in Two Cultivars of Soybean dried under different Temperature and Fluidized bed
dryer. Intl J Agri Crop Sci. Vol., 5 (21), 2537-2544, 2013.

4. OcobnmBocti cymiHHS Ta 30epiranHs coi. https://www.cherk-consumer.gov.ua/novyny/3878-
osoblyvosti-sushinnia-i-zberihannia-soi

5. Association of official seed analysts. Rules For Testing Seeds. Journal of Seed Technology, Beltsville,
v.6, n. 2,126p, 1987.

114



12-a MizkHapo/iHa crieniaTi3oBaHa HAYKOBO-IIPAKTUYHA KOH(MEPEHITis
“Tpennu lean-BupoOHUIITBA Ta TAKyBaHHS Xap4yOBOi MPOAYKIIii~, 20 BepecHs, 2023. Kuis, Ykpaina

VK 637.18

3acrocyBanns npuHumunis HACCP nix yac BUpoOHMITBA MOJIOYHHUX JIeCepPTiB 3
KOMOiHOBAaHMM CKJIaI0M CHPOBHHH

Pynakosa T.B., x.1.H., c.H.C., Pomanuyk 1.O., 1.1.H., c.H.Cc., MinopoBa A.B., kK.T.H., C.H.C.,
Moiceesa JI.O., k.1.H., Kpymeasnunubka H.JL
Incmumym npooosonvuux pecypcie (I[IP) HAAH, m. Kuis, Yxpaina
Hapixnnii C.A., K.T.H., JOUEHT
binoyepxiscokuii nayionanvnuu acpapruil ynisepcumem (BHAY), m. bina Llepksa, Ykpaina

Beryn. [Iis BUpOOHMIITBA MOJIOUYHUX TPOAYKTIB 3 HOBUM OaraTOKOMIIOHEHTHUM CKIIJOM
HEOOXIZIHUM € pOo3poOJIEHHs J1€BOi CHUCTEMH YIpaBIIHHA SKICTIO Ta Oes3neuHicTio. CydacHa
KOHLIEIIIisl yTIPaBIIHHS SKICTIO Xap4yOBOi MPOJAYKIii HAr0JIONIY€e Ha TOMY, 1110 KOHTPOJIIOBAHHS SKOCTI
Ta 0e3neKy MOBUHHO 3/IMICHIOBATUCS B XOJI BUPOOHMUYOTO MPOIIECY, a HE MICHA WOro 3aKiHYEHHS.
CsitoBoro Bu3HanHs HaOyna cucrema HACCP (Hazard Analysis Critical Control Points — anaini3
PHU3UKIB Ta KPUTHUYHI KOHTPOJIbHI TOYKH), OCHOBHUM IPU3HAYEHHSIM SKOI € 3aXUCT BHUPOOHHUYHUX
nporieciB Bif Oyab-skux pusukiB 3a0pynuHenHs [1]. HACCP — ue 6e3nepepBHa cucTtema, B SKid
MOTEHILIHHO HeOe3MeYH1 YNHHUKY aHAI3YIOTh Ta 11€HTU(IKYIOTh A0 1M1 4ac iIXHbOI0 BUHUKHEHHS,
a KOpWUT'yBajbHI A1 BUKOHYIOTh HeraiiHo. lle KoMIUiekcHUil miaH, KM OXOIUTIOE yCi orepariii,
MPOIIECH Ta KOHTPOJIbHI 3aX0/I1, CIIPSIMOBaHI Ha 3aro0iraHHs MOTCHIIIMHNX HEeOEe3MeK, THM CaMuM
3MCHINYIOUH PHU3HMK 3aXBOPIOBaHb, CIIPHYMHEHUX XAPUYOBHMH MPOJYKTaMH. [IOHATTS «pU3HK» Yy
cucteMi HACCP Bu3HauaeThCs sIK MOEAHAHHS WMOBIPHOCTI peaizailii Hebe3neyHoro (akropa ta
TSDKKOCTI MOTO HACTiKIB. AHAI3 PU3UKIB Mepeaoavac BUSBICHHS HEOS3MEYHNX YNHHHUKIB Ta YMOB
iX BUHUKHEHHS Ha Bcix eramax BupoOHuITBa. Cucrema HACCP BusiBisie BCi THMHM MOTEHIIMHUX
PHU3HKIB JUIsi 0€3MEYHOCTI XapYOBUX MPOAYKTIB (0I0JOTIUHUX, XIMIYHUX UM (DI3BUYHUX) TOSIBA SIKHUX
MOXJIMBA Y CHPOBHHI, HABKOJUITHROMY CEpPEeIOBHIII a00 BHACTIAOK MOPYIICHh HA BUPOOHHUIITBI [2].

BrpoBamkeHHS JaHOT CHCTEMH JI03BOJISE MIHIMI3YBAaTH PU3UKH OC3IIEKH 10 TPUHHATHOTO PIBHS
Ta, Ha BIIMIHY BiJ CHCTEM, IO IepeAdaydaroTh JIMIIE KOHTPOJIb SIKOCTI CHPOBHHH Ta TOTOBOT
MPOAYKIlii, BA3BHAYMUTH €TaIly MPOIIECIB Ta YMOBH BUPOOHUIITBA, BIICYTHICTh YIPABIIIHHS SKUMH €
KPUTUYHUM [T 6€31eKkn XapuoBuUX MpoaykTiB. Lle o3Haudae, mo Oe3mneka, sIKiCTh Ta TPOYKTUBHICTD
MOXYTh OyTH pe3yiabTaTOM OUIBIIOT JOBIPM CEpea  CIOXKUBAYiB, OUIBIIOrO MPHOYTKY B
MIPOMHUCIIOBOCTI Ta KpalUX CTOCYHKIB cepel BCIX, XTO Ma€ CHUIbHY METy — TapaHTyBaHHS
0€3IeYHOCTI Ta IKOCTI MPOTYKITIi.

Heo06ximHo 3a3Ha4MTH, 110 OCTAHHIM YacoM 30UTBIITUBCS MOIMUT HA MOJIOYHI IeCEPTH, SIKi MaIOTh
BHCOKY Xap4yoBY Ta O10JI0OTIYHY IIHHICTh, TPUBAOJIUBUIN BUTJISI Ta IPUEMHI CMAKOB1 BJIACTUBOCTI.
Tomy oAHMM 13 MEPCHEKTUBHUX HAMPSIMIB € PO3POOJCHHS IHHOBAIIMHUX TEXHOJOTIA MOJIOYHHUX
necepTiB (IyIUHTY Ta KPEMY) 3 BUKOPUCTAaHHSIM BTOPUHHOI MOJIOYHOI CHPOBUHHU Ta 3aJy4EHHSIM J0
TEXHOJIOTIYHOTO TMpOlLlecy HOBOi BITYM3HAHOI POCIMHHOI CHPOBHMHHU, $KI TOKpaIIyIOTh
OpPraHoOJIENTUYHI TOKa3HUKU Ta CTPYKTYpHO-MEXaHI4H1 BIJIACTUBOCTI TOTOBOTO MPOIYKTY,
MIABUINLYIOTH O10JIOTTYHY Ta Xap4yOBY LIHHICTb.

Mertoro pobotu Oyio 3actocyBanns cucteMu HACCP y TexHomorivHoMy npoieci BApoOHUIITBA
MOJIOYHHX JIeCepPTiB (MyIUHTY 1 KpeMy) 3 KOMOIHOBAHUM CKJIQJIOM CUPOBUHHU.

Marepianu ta meroau gociaimkenHs. OiHKy WMOBIpHOCTI (y Oanax) BUHHUKHEHHS OKPEMOTO
HeOe3MeYHOr0 YNHHUKA, 110 BUHUKAE, MPOBOIUIN 32 alTOPUTMOM, MPEACTABICHUM Ha PUCYHKY |
[3]. AnropuT™ oLiHKH 0a3yeThbcs HAa KOMOIHAIIT MPAKTUYHOTO AOCBIAY, €MiIEMIONOTIYHUX JaHUX Ta
iHpopMalii B TEXHIUHIH JiTepaTypi.
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Pucynok 1 — Anroputm ouinku iiMOBIiPHOCTIi BUHMKHEHHS He0e3MeYHOro YNHHUKA

IMOBipHICTF BUHUKHEHHS] HEO€3[1€YHOTO YNHHUKA 1 PIBEHb HOro HeOe3NeKH OLIHIOBAIN B Oanax
BIJIMTOBITHO JI0 KPHUTEPIiB, HaBeaeHUX B Tabmwmii 1 [3].

Tabmus 1 — Kpurepii oninku He0e3me4HOr0 YNHHUKA

Orinka, 6an Kpurepii
MoBipHicTs pearisamii PiBenn HeOe3mekun
HeOe3MeYHOro YHHHUKA
1 MIPAKTUYHO BIACYTHS Jerka (BiICYTHICTh BTPATH MPaIe3qaTHOCTI)
2 HEe3HAYHa CEepeIHBOT TSHKKOCTI (BTpaTa Mpare3qaTHoOCTi

MPOTITOM JCKUIBKOX JIHIB, ajie TOTIM
HACJTIIKU HE OYIyTh MPOSBIISITUCS )

3 3HaYHA Ba)kKa (TpHBaja BTpara mpare31aTHOCTI,
OTPHUMAaHHS IHBATIHOCT1 3 TPYIIH)
4 BHCOKa KpUTHYHA (OTpUMaHHS IHBaiTHOCTI 1 abo 2

TPYIH, JICTAJIbHI HACIIKN)

AHaJi3 pU3HKIB 110 KO)KHOMY TIOTEHIIIHHO HEOE3MeYHOMY YNHHHKY MPOBOIMIN 3 YPaxyBaHHIM
HWMOBIPHOCTI peairizallii YMHHHKA 1 TSHKKOCTI HOTO HAaCHiKIB 3a Jaiarpamoro [3, ctop. 80].

Jlist 00’€KTMBHOTO OI[IHIOBaHHS BUMOT BCTAHOBJICHHSI KPUTHYHHUX TOYOK KOHTpoIto (KTK) mst
KOHTPOJIFOBaHHS 1JICHTU(IKOBAHOTO HEOE3MEYHOr0 YMHHHMKA IO KOKHOMY BHUY CHPOBHHH, IO
BUKOPUCTOBYETHCS, y peEIENTypax Ta MeEXax KOHKPETHOI oOmepallii TEXHOJOTIYHOTO IpoIecy
3actocoByBasin «/lepeBo pimenb» [3, ctop. 95], sike mnepeadadyae MOCHITOBHI BIIMOBiAI Ha
CUCTEMAaTHU30BaHU MEpeiK 3 MEeCTU MUTaHb 3a AlTOPUTMOM, MPEICTABICHOMY Ha PUCYHKY 2.
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- i
HeJonyCTUMOMY PiBHi?

Tak - KTK BiacyTHa
Murtanns I12. Yu Oyne nonansire o0poOIeHHs, BKIIIOYaI0YH O9iKyBaHE BUKOPHCTaHHS Hi
CIOXKMBAa4YeM, TapaHTyBaTH YCYHEHHS a00 3MEHINCHHS JO JOMYCTHMOTO pPIiBHS !

L HeOe3MeYHOr0 YUHHUKA? TK npucyTHA

T
KTK BiacyTHa

p
MutaHHA N3. Yu BarkAMBa peuenTypa roToBOro NPoAyKTy Ana 3anobiraHHA 36inbleHHs Hi
. . . i
Tak | ideHTMdikoBaHOro HebesneyHoOro YNHHMKa [0 HeJOMYCTUMOrO PiBHA?
.
KTK npucytHa KTK BiacyTHa

-
MutaHHAa N4. Yu MoOXKAMBE Ha AaHOMY TEXHONOriYHOMY eTani noTpanasaHHA abo

3POCTaHHA igeHTUdiKoBaHOro Hebe3neyHoro YNHHMKA 40 HeAoMNyCTUMOro PiBHA?

Tak

MutaHHAa N5. Y1 MoOXKAMBE Ha AaHOMY TEXHONOriYHOMY eTani NoTpanasaHHA abo
3pOCTaHHA iaeHTUdiKOBaHOro Heb6e3neyHoro YNHHUKA 40 HeZ0MNYCTUMOrO PiBHA?

T - KTK npucytHa
Mepexia A0 HAaCTYNHOro etany, NOYMHaO4YM 3 NuTaHHA N3

p
MuTtaHHAa M6. Yn MOXKAMBE Ha AaHOMY TEXHONOrYHOMY eTani noTpanasaHHA abo

3pOCTaHHA iaeHTUdiKOBaHOro Hebe3neyHoro YNHHMKa A0 HeZoNYyCTUMOrO PiBHA?

G

Al

KTK npucytHa KTK BiacyTHa

Pl/lcyHOK 2 - A.]'ll"Op](lTM BUSIBJCHHA KPUTUYHUX TOYOK KOHTPOJIIO HA pi3HI/IX eTamax BHpOﬁl—[](lIlTBa
MOJIOYHHX z[ecepTiB

st inenTudikarii HeOe3neUHNX YMHHUKIB (O10JIOTTUHUX, XIMIYHUX Ta (PI3UYHUX) Yy TEXHOJIOT1T
MOJIOYHUX JIECEPTIB MOCIIJOBHO BIAMOBIAAIM HA IMHUTAHHS CTOCOBHO KOXXHOTO HEOE3MEeYHOTO
YUHHHKA, SKUH MOTEHIIIHO MOKE PO3TJISIIaTUCS HA KOKHOMY €Tari BUPOOHUITBA TPOAYKTY IO THILY
3a3HaueHuX y cxemi «/lepeBo pimenus» [3, crop. 67].

PesyabTraTn Ta o00roBopeHHsi. Po3poOieHa TeXHOJOrIYHA cXeMa OTPUMAHHS MOJIOYHUX
necepTiB (MMyAUHTY 1 KpeMy) Ha OCHOB1 MacjsHKH 3 BUKOPUCTAHHSM CyXUX OUIKOBHX (KOHIIEHTpAT
CHUPOBATKOBUX OUIKIB, CHpOBaTKa cyXa JEeMIHEpalli30BaHa, KEIAaTHH) Ta BYIJIEBOAHUX (iHYJIIH,
pucoBe OOPOIIHO, MEKTUH, KPOXMaJlb, I[yKOP) CKIaJOBUX BKJIIOYA€ HACTYIIHI €Tanu: NpUuiMaHHA Ta
MIArOTYBaHHS CHPOBUHU, NPUTOTYBaHHS CyMIlll JAjs NyAUHTY abo Kpemy Ta 1 OYHIICHHS,
TepMOMEXaHIuHe 00poOIeHHs cymimi, (acyBaHHs, MaKyBaHHS Ta MapKyBaHHS, OXOJIOJDKEHHS
MyIUHTY 200 Kpemy.

s inentudikaiii BciX MOXKIUBUX HEOE3MEYHNX YMHHHUKIB, K MOXKYTh ICHYBaTH B CUPOBHHI,
MaKkyBaJIbHUX MaTepianax abo mija yac 3aCTOCyBaHHs Oy/b-sKOi TEXHOJIOTTYHOT omepallii, OB’ A3aHO1
3 MPOJYKTOM, OYIIO CKJIaJIeHO MOBHE OMUCAHHSI MOJOYHHX JE€CEPTiB, BKIIOUAIOYU BCl IHTPEIE€HTH,
MeToau OOpoOJIeHHs, MaKyBajbHI Marepiald TOHIO, SKI BUKOPUCTOBYBAJIW JJsi BUTOTOBIICHHS
NpOAYKTY [4].

Ha nmouarky BnpoBamkenns cucreMu HACCP Oyno mpoBeeHO aHami3 HEOE3MeYHHX YNHHUKIB,
SKUH BKITIOYAE 11eHTU]iKalliro Hebe3neuyHuX YMHHUKIB [4]. JlaHi, sxi OyJ10 OTpMMaHO MiJ yac aHaji3y
HeOE3MEeYHUX YMHHUKIB, BUKOPHCTOBYBAIW I BH3HAYCHHS: BAXKKOCTI HACHIAKIB (CTYIEHIO
cepiio3HOCTi) HeOe3MeK; OIIHKM pPH3UKIB, IOB’A3aHUX 3 IIEHTHU(PIKOBAaHUMU HEOE3NECUHUMHU
YUHHUKAMU Ha PI3HUX CTaAisIX MPOIECY; TOYOK abo eTariB, B SIKHX MOKHA 3aCTOCYBAaTH KOHTPOIIb,
BHACTIIOK YOTO 3arpo3y AJisi Oe3MeKr MOKHA 3armodirTi abo 3HU3UTHU J0 JOMYCTUMOTO PiBHS, TOOTO
KTK.

JIOTpUMYIOUUCH AITOPUTMIB, HABEACHUX Ha PUCYHKY 1, OyI0 BCTAaHOBIEHO OI[IHKY HMOBIPHOCTI
BUHHUKHEHHS HeO€3MMeYHOr0 YMHHUKA TTi]] YaC BUPOOHUIITBA MOJIOYHUX JIeCEPTiB (I TUHTY Ta KPEMY).
Kpim Toro, Ha 1aHOMY eTari HayKOBHX JIOCIIPKEHb Oy0 3A1HCHEHO MOJAIbIINNA aHaJli3 PU3MKIB 32
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KOKHAM TOTEHUIMHO HEOE3MeYHNM YHMHHUKOM. AHAi3 PHU3MKIB OLIHIOBAIM 3 YpaxyBaHHIM
HMOBIPHOCTI MTOSIBM YUHHKKA 1 BAKKOCTI HOTO HACHIIKIB 32 JiarpaMoro aHalizy pu3ukis [3, ctop. 80].
[ToGy0BaHO MEXY JONYCTUMOIO PU3MKY HA SKICHili miarpami 3 koopmuHatamu «MoBipHicTb
peaitizairii HeGe3MeYHOro YMHHUKa»—«BaKKICTh HACTIIKIBY, SKIO TOYKA 3HAXOAUJIacs Ha a00 BUIIIE
MEX1 — YUHHHUK BPaXOBYBAJIH, SKIIO HIDKYE — HE BPaXOBYBAJIH.

Taxkum 9rHOM, B pe3y/bTaTi aHaNi3y HeOe3MeYHNX YNHHUKIB 1 PU3UKIB TI0 KOKHOMY ITOTESHIIIITHO
HEOE3MEeYHOMY YHMHHUKY OYJI0 CKJIQJICHO TEpeliK MOTCHIHHUX HeOe3MeK Iij Yac BUPOOHHUIITBA
MOJIOYHHX JIeCepTiB (Tabmuis 2).

Taonuus 2 — IoTenuiiini He0e3neKku mix Yac BUPOOHMIITBA MOJIOYHHUX JIecepTiB

HailimenyBanHst HeOe311€4HOTO Ominka Ominka HeoOxignicTh
YUHHUKA TAAKKOCTI HMOBIPHOCTI 001Ky
HACJIIKIB BUHHUKHEHHS HeOe3IeYHoro
HeOe3eYHOr0 YUHHHUKA
YUHHUKA
Bionoriuni HeGe3neUH1 YNHHUKH
BbakTtepii rpynu KUILIKOBOT MaTUYKU 3 4 +
(BI'KII)
[TaToreHH1 MiKpoOpraHizmu, 4 2 +
B T.4. Salmonella
Staphylococcus aureus 4 2 +
[TniceneBi rpudu 1 APLKIKI 3 3 +
XiM1uH1 HeOe3eUH1 YNHHUKH
TokcuuHi eeMeHTH 2 2 -
Mikotokcunu (adgmarokcua M1) 4 2 +
Panmionykmian 2 1 -
AHTHOIOTHKY Ta IHT10yBaJIbH1 2 3 +
pPEYOBUHU
3aHIIKA MUIOYUX Ta JIe31HPIKYIOUHX
pEYOBHH 2 2 +
SaJHIIKY TEXHIYHUX 3aC001B 2 2 +
®i3nuHi HeOe3MeYH1 YUHHUKU
Taxi, 10 HAAXOAATH 13 CHPOBHHOO 3 3 +
Taki, 0 HAAXOAATh 13 CKBaKUH Ta +
BOJIOTIPOBOJIIB 3 2
EnemMeHTH T€XHOJIONTYHOTO
oOnasHaHHs 1MPOJIYKTIB HOro 3HOCY 3 1 -
3aIMIIKY NaKyBaJIbHUX MaTepialiB 3 1 +
OcoOwucrTi peui nepconany i
BiJ[Bi/lyBauiB, B T.4. CIICLOJIAT 3 1 -
IIpuMiTKa: ~ + YMHHUK BPaXOBYIOTh; — YHHHHK HE BPAXOBYIOTb

VY X0[i aHaNi3y pU3HKIB, BU3BHAYEHO MICIISI, B IKUX HEOOXIHO 3alIPOBAAUTH 3aX0/I1 3 KOHTPOJIIO.
Ha nixcraBi aHaizy HeOe3MeYHNX YMHHUKIB 13aCTOCYBaHHS allTOPUTMIB BU3HAUYEHHS 32 IOTIOMOT' 010
cxemH «JlepeBo pimenb» [3, crop. 95] Buaineni KTK, siki 3HauHO BIUIMBAIOTh Ha AKICTh 1 0€3MEUHICTD
MOJIOYHHMX JecepTiB. KpuTHuHa TOoUKa KOHTpPOJIIO BHM3HAUAETHCSA SK €Tal, Ha SKOMY MOJKHA
3aCTOCYBATH 3axiJ 3 KOHTPOJIO Ta SKUH € OOOB’A3KOBHUM Ui 3amoOiraHHs 3arpo3u Oe3neku
XapuoBOTO MPOAYKTY, YCYHEHHsI TaKO1 3arpo3M UM 3HUKEHHS 11 10 MPUHHATHOTO PIBHS.

Js BusHauenHs KTK i cupoBuHU Ta nipoliecy BUPOOHUIITBA MOJIOYHUX JECEPTIB BIAMOBIIAIN
Ha KO’KHE MHUTaHHS MOCTI0OBHO Ha KOXKHIN cTaii, e BUSBIEHO 3HAYMMI HeOe3MeuH1 YMHHUKH, 1 110
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KO’KHOMY BHSIBJICHOMY YHHHHUKY 33 ITOPUTMOM BUSIBJICHHS KPUTUYHHUX TOUOK KOHTPOJIIO Ha PI3HUX
eTamax BUPOOHUITBA (PUCYHOK 2).

ITo nepmomy nurannio 111 po3rasgaBcs KOKHUI CKIaJHUK CUPOBHHHU Y PEHENTYpPl MOJOYHHUX
necepTiB. Y pas3i HEBIEBHEHOCTI a0 X MO3UTHUBHOI BIAMOBiAL epexoauiu 10 nutanug [12. VY pasi
MO3UTUBHOI BimmoBiAl Ha muTaHHA [13 BiOMOBiAHI MOKa3HUKH MPOIYKTY abo eTamy (HalpHUKIa,
aKTHBHICTH CyMilri, Temneparypa touio) posriasaanucs sk KTK mist nporo He6e3neyHoro YnHHUKA.
VY pa3i mo3uTUBHOT BiANOBiAI Ha muTaHHs [14 ist Oyab-sKOTO eTamy, JaBaJld BIAMOBIAL JUIS IHX
eramiB Ha nuTaHHs [15, Km0 x BiAmoBimmo Oymno «Hi» — To Ha nuTaHHs [16. ETan TexHOIOTTYHOTO
nporecy He OyB KPUTHYHUM, 1 IEPEXOIMIIH JI0 HACTYITHOTO €Tamy, MoYnHao4n 3 muTanus 113 y pasi
MO3UTUBHOT BimnoBial Ha nwuranHs [15. Tlo3utmBHA BigmoBime Ha nuTaHHsA 116 mpu3BoIMIA 10
BH3HAYCHHs TexXHOJIOTTgHOTO erany sk KTK mis mporo HeOe3neuHoro YMHHUKA (PUCYHOK 2).

B pe3ynbTari mpoBeneHUX MOCHTIIPKEHb OYJIO BHSBJICHO JOCTATHRO BENHMKY KUTbKICTH KTK. ¥V
npakTuil po3pooku i pyukmionyBanss cuctreMu HACCP Bim3HauaeThes, M0 TAKMX TOYOK TOBUHHO
O0ytu He Oubiie 8-10 [4]. 3 metoro ckopouenHs uuciaa KTK Oyno mposeneHo ix o00'eqHaHHS 3a
npaBuiioM: o0'ennanns KTK 3aiiicHIO€TbCS, SKIIO BOHU KOHTPOIIOIOTHCS OJHIEIO U TIEIO K CaMOIO
JIIOJIMHOIO 1 BIJHOCATHCA 710 OJHIET 1 Ti€il »k omnepanii. PesynpraT mono BuzHaueHHs KTK mig yac
BUPOOHUIITBA IYAUHTY 1 KpEMY MPEACTaBICHO B Tabuui 3.

Taoauus 3 — KpuTuyHi TOUKH KOHTPOJIIO i Yac BUPOOHUIITBA MOJIOYHHUX JIeCEpPTiB

Eram texHomorigHOTO TMIpo1iecy Bun ta inenTudikoBana HeGesmnexa

(KTK)
[TpuiimanHst BTopuHHOT MOJIOYHOT | bionoeiuni: BI'KIL, KMA®AHM, canbmoHenu, 30yIHUKU
CUPOBUHU TyOepKyNIb03Yy, 30yAHUKH OpYLENb03y, COMATUYHI KIIITHHH.
KTK 1) Ximiuni: TOKCUYHI €JIEMEHTH, MIKOTOKCHUHHW, aHTHOIOTHKH,

MeCTUIIUIM,  IHTI0yBaJIbHI PamIOHYKIIIIH,

TOPMOHAJILHI IPenapaTu

PEYOBUHHU,

[IpuiiMmaHHS] HEMOJIOYHOL
cupoBuHu (KTK 2)

bionociuni: npoxmxi, micenesi rpudu, bI'KIT, KMA®AHM,
CaJIbMOHEJH, MMaTOTeHHI CTa(IIOKOKH.

Ximiyni: TOKCHYHI €JIEMEHTH, MIKOTOKCHHHU, aHTHOIOTHKH,
MECTUIINIU, PATIOHYKII1IN

OX0110/)KeHHSI 1 pe3epBYBaHHS

BTOPUHHOI MOJIOYHO1 CHPOBUHU
KTK 3)

bionociuni: BI'’KII, KMA®AHM, Listeria monocytogenes,
CaJTbMOHEJH, MTaTOTeHHI CTa(TOKOKH

TepmomexaHigHe 0OpOOICHHS
MOJIOYHOT CyMiIIIi

bionociuni: BI'’KII, KMA®AHM, Listeria monocytogenes,
CaJIbMOHEH, TATOTeHHI CTa(iIOKOKH, IPDLKIKI, TIICEHEB1

KTK 4) rpuoH.

Ximiuni: EHTEPOTOKCUHU
MdacyBaHHs bionoeciuni: BI'KIT, KMA®AHM, npixKi, ITiceHEB1 rprUOH.
KTK 5) Ximiuni: 3aTUIIKY MUIOYHX 1 e31H(}IKyr0unx 3aco0iB

OT)KG, BUSBJICHHS 1 MOHiTOpI/IHr KPUTUYHUX KOHTPOJIbHUX TOYOK HiI[ qac BI/IpO6HI/IHTBa

MOJIOYHHUX JECEPTIB € CKOHOMIUYHO OUIbII €PEKTUBHUMH METOJaMH 3a0e3TedeHHs Oe3NeKH, HiK
TpaAULINAHI MIXOIU 1010 IHCIIEKTYBaHHS Ta BUIPOOOBYBAaHHS TOTOBOI MpoayKilii. O0iKOB1 3anucu
1 JOKyYMEeHTAIlis Jal0Th MIATBEPUKEHHS TOT0, 110 Oy/Hu 3/1CHEH1 yci Mipu 00epexHOCTI Ta BUSBJICHA
HaJIe)KHA CTapaHHICTh JUISl MOMEePeIKEHHS MPOOIeMH, 1110 BUHUKIIA.

BucnoBku. B pe3ynbpTari mpoBeACHUX AOCTIKEHb OylIO peani3oBaHO MPUHIUIHN CUCTEMHU
HACCP, cknaneHo mnepemnik O10JIOTTYHMX 1 XIMIYHMX HOTEHLIMHHMX HeOe3MeK Ta BU3HAUEHO 5
KPUTHYHHUX TOYOK KOHTPOJIIO B TEXHOJIOTIYHOMY Tpolieci myauHry i kpemy. [lokazano, mo cucrema
HACCP 3a6e3neuye opranizoBaHui MiAXiJ A0 BUSIBJICHHS Ta YCYHEHHS MOTEHIIIMHUX HEOE3MeK Mif
yac BUPOOHMIITBA MOJIOYHHMX JECEPTiB 3 KOMOIHOBaHHMM CKJIAJOM CHPOBHHH. BrpoBamkeHHs
po3pobiienoi cucremu HACCP Ha miampueMcTBi 03BOJHTH OTPUMATH TOTOBUH MPOIYKT i3
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CTaOUTFHOIO SIKICTIO Ta OE3MEUHICTIO, 110, B CBOIO UEPry, MiIBULIUTH HOTO KOHKYPEHTO3IaTHICTh Ha
BITYM3HAHOMY PUHKY Ta FapaHTyBaTUMeE €KOOE3MeKy Ul CIIOKUBAYIB.
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VK 621.798

CucremMHa iHKeHepisi NIaKyBaJbHUX MAalIUH-ABTOMATIB

I'aBBa O.M., 0.1.H., mpod., KpuBonasic-Bosoaina J1.0., 1.1.H., mpod.,
Toxapuyk C.B., x.T.H., no1., MapuunkeBu4 JI.B.
Hayionanvnuii ynisepcumem xapuosux mexuonoeiu, (HYXT), m. Kuis, Ykpaina

Beryn Ta  akryadabHicth. CydacHi MakyBallbHI MAalIMHH-aBTOMATH — 1€ CKIAJHI
OararooriepamiiiHi TeXHIYHI CUCTEMH, SIKi CHHEPreTHYHO MOETHYIOTh MEXaHIYHY, CHEPTeTUYHY Ta
KiOepHEeTHYHY CKJIQJIOBl. Y Cy4acHUX yMOBaX HAaHCYTTEBIIIUM CIIOCOOOM 3a0e3redyeHHs
KOHKYPEHTO3JaTHOCTI BUPOOIB MaKyBaJIbHOTO MAIIMHOOY/TyBaHHS € IIBUAKE OHOBJICHHS IPOIYKIIiL,
MIZBUIIEHHS 11 SIKOCTI 3a paXxyHOK pealizallii HayKOBO-TEXHIYHUX pO3pOOOK, IO MOXKIMBO IpPH
OJIHOYAaCHOMY 3pPOCTaHHI TEXHIYHOTO PIBHS BHUPOOHHUIITBA, SIKE OOYMOBIIIOE TEXHIYHY MOXIIUBICTh
CTBOPEHHSI BUCOKOSKICHOI MPOJYKIIlI Ta 3MEHIIEHHS HEOOXIIHWX BUTPAT Ha 1i MPOEKTYBaHHS Ta
yrunizamito [1]. Tlpouec, sikuii 3abe3nedye KepyBaHHS MIACHCTEMaMU BEITUKOI CUCTEMH, JO SAKOT
BIIHOCATH TAKyBaJbH1 MAIIMHU, € CKJIQJIOBOI0 CUCTEMHOI 1HXeHepil. OCHOBHOIO METOIO0 CHCTEMHOT
IH)KEHepli € TMPOEKTYBaHHA Ta YIPaBIIHHSI CHUCTEMaMHu, 000 BOHU Oyau e(pEeKTUBHUMU.
EdexTuBHICT METOAIB CHCTEMHOI IHXXEHepli BH3HAYAEThCA YCYHEHHSM HEraTUBHMX Ta
HerepeadauyyBaHUX PU3UKIB, 110 BUHUKAIOTH ITiJT Yac peaji3ailii eTamiB )XKUTTEBOTO MKy MaIluH.
MeTor0 NpoBEeAECHHS JIOCHIIKEHb € CTBOPEHHS Ta OOIPYHTYBaHHS HAYKOBO-TE€XHIYHOI KOHIIETIIIi
(YHKIIIOHaJIbHO-OPIEHTOBAHOTO MPOEKTYBAaHHS IMaKyBaJbHUX MAalIMH-aBTOMATIB 13 BHCOKUMH
MMOKa3HUKAMH JKUTTEBOTO LUKIY Ta KpuTepiiMu edekTuBHOCTI. CHUCTEMHMI MpPUHLUI peasizarii
KUTTEBOTO IMKIY TAKyBaJbHUX MAalIMH-aBTOMATIB BHUMarae O€3MOCEPEIHbOTO 3B SI3KY
TEXHOJIOTIYHOTO €TaIry MPOEKTYBAaHHS Ta BUTOTOBJIICHHS 3 €KCIUTyaTalliiHUM eranoM. [lepexkpurrs
yCIX CTajiil J>KUTTEBOTO IMKIY TAKyBaJbHUX MAIIMH 3a0e3leuye MiABUIEHHS SKOCT1 iX
(YHKIIOHATBPHUX 1 CIOXKHMBYMX BJIACTUBOCTEH Ta €(EKTHBHICTh IIBUJIKOTO BHKOHAHHS
THAMBITyIbHOTO 3aMOBJICHHS.

ITocTanoBka 3agayi. Po3pobutn Ta 0OrpyHTYBAaTH HAYKOBO-TEXHIYHY METOA0JIOT1I0 CHCTEMHOT
IHKeHepil MaKyBaTbHUX MAaIllMH-aBTOMATIB JUIsl 3a0e3MeueHHs iX KOHKYPEHTO3JAaTHOCTI Ha BCiX
eTarnax >KUTTEBOTO LHUKITY.

OcHoBHa yacTuHA. TpHUBAIICTh KUTTEBOTO ITUKIY — 3MiHHA (YHKIIISI, IO 3aJICKUTH BiJ JIBOX
rpyn ¢akropis. [lepiia rpyma Bkitodae: TeXHiuH1 (HOBU3HA, CKIAAHICTh, HAIIHHICTh, TOTpeda 1 T.11.);
€KOHOMIYHI (co0iBapTiCTh, peHTA0EIbHICTh, MOTPeOa 1 T.J.); OpranizaiiiHi (cepiiHICTb, XapaKTep
00CITyroByBaHHs, YIIPaBIIiHHA 1 T.]1.); Ipyra rpyra — nepexij Ha BUpoOJICHHS HOBO1 ITPOTYKIIii; 3MiHa
TEXHIYHUX BUMOT 3aMOBHHKA; IT0sSIBa HOBUX PUHKIB 30yTY 1 T.1I.

KuTTeBuil MK CydacHUX MaKyBaJlbHUX MAIllMH YMOBHO MO>KHA HABECTU CYKYITHICTIO TaKHX
eTamiB: (opMyBaHHS BUMOT 1O MaKyBaJIbHHUX MAllMH Ta (OPMYBaHHS TEXHIYHOIO 3aBJaHHA Ha iX
PO3pOOKyY; MPOEKTYBAHHSI MAalIMHU; cepiiiHe BUPOOHUIITBO; EKCIUTyaTallisl; MOJEpHI3allisi MalluHU;
yTUTI3aIlis.

[lepmiuii eTan Ha3WBAIOTh 30BHIIIHIM MPOEKTYBaHHAM. [Ipu 1ibOMy BUSBISETbCS METa, 3apaau
SKOT CTBOPIOETHCSI MAIllMHA, YTOUYHIOETHCSA KOJIO PO3B’SI3yBaHUX HEIO 3ajay, BU3HAYAIOTHCS YMOBH
poboTH MauHM, (POPMYIOTHCS BUMOTH JI0 TEXHIYHUX MOKA3HUKIB MAIIWHU.

Ha nmpyromy erami mpoekTyBaHHsS BU3HAUAIOTHCA CTPYKTYpa 1 MapaMeTpu MAIllWHU, BapiaHTU
noOyIoBM Ta CIOCOOM NPAaKTUYHOI peasi3allii, KOHCTPYKI[is, TEXHOJIOTiI BUTOTOBJIECHHS
(GYHKIIOHATBHUX MOJYJIIB Ta MALIMHH 3arajlOM.

ITpu po3pobneHHi, BUNPOOYBaHHIAX M eKCIuTyaTallii MaKyBaJbHUX MAllMH BUHUKAE 3aBJaHHS
BHU3HAYEHHS ONTUMAJIbHUX 3HAYE€Hb KOHCTPYKIIMHMX 1 TEXHOJIOTTYHUX MapaMeTpiB, palioHaIbHUX
eKCIUTyaTal[lfHUX PEXUMIB, 110 3a0e3MeuyroTh HajliliHe (YHKIIOHYBaHHS MAIIMHU NpH Aii Ha Hel
MHOKHHH JiecTabini3yrounx ¢axktopi (piBeHb BiOpaiii, aOpa3uBHICTh cepeioBHUINA, TEMIIEpaTypa,
BOJIOTA TOIIIO ).

Mertozonoris cUCTeMHOi iH)KeHepii MNaKkyBaJlbHUX MAIllMH-aBTOMATIB BKJIIOYA€ YOTHUPHU
XapakTepHHX eTamniB (puc. 1).
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CuHTE3 KOHCTPYKIII] MaKyBaJIbHOT MAIIMHU-aBTOMATa JJOPEYHO MPOBOIUTH 32 3arajibHUM
kpurepiem OEE (puc.2).

= e e e e o beamE "
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I Camrapﬂo-
ririenivni

Texnilma
NMPOAYKTHUBHICTH
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AxicTs Q
YHaKOBKH

PDynknioHajabHa
TOYHICTH

‘ Bapricts
ExoHomiuHi ‘ MaIlliH1, 260

i BY3.1iB

epexTuBHOCTI PMM

3araabHa

e(peKTUBHICTH
OcHOBHIi 00JIaIHAHHS
| BHUTPATH OEE(Overall
. Equipment

Effectiveness)
— *P*
Pucynok 2 — KpuTepii edrexTuBHOCTI PyHKIIOHATHHO-MEXaTPOHHUX MOYJIiB NaKyBATbHUX MAIIUH
B y3aragpHeHOMYy BUTIISAII i€papXidyHY CTPYKTYPY IMaKyBaJIbHHX MallllH, CKOMIIOHOBaHY i3

(hyHKIII0HATTFHO-MEXaTPOHHUX MOJIYJIIB, MOXXHAa HABECTH Y BHUIJIIAI CXEMH B3a€EMO3B’SI3KIB MK
(yHKIIOHATEHUMH MOJYJISIMHA PI3HOTO piBHS (puc. 3).

apaKTepICTHK
TEXHITHIIX
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CDN
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DMz, Plon,,)

Pucynox 3 — Iepapxiuna cmpykmypa naxyeanbHux MawiuH

[Tin yac BUOOPY ONTUMANBHOI CTPYKTYpH MaKyBaJIbHOI MAIIMHU MPOBOJSATH CTPYKTYPHO-
IapaMeTPUYHUNA CUHTE3. AJITOPUTM MOTO IIPOBEJEHHS HABEAECHO HA pUC. 4.
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PHCYHOK 4 — Biok-cxema CTPYKTYPHO-MAPAMETPUIHOI0 CHHTE3Y MAKYBAJIbHUX MalllMH

[Ipu 3acTocyBaHH1 6araToKpUTepiaabHOT ONTUMI3AIli BAKOPUCTOBYIOTH IHTETpaJIbHUN KpUTEPiit
13 HaNPsSIMOM €KCTPEMYMY:

F(x) = {fi(p1), 2(0OEE), f3(Kyy) ...} » max.

JIst oTpuMaHHsI KIHIIEBOTO BapiaHTy CHUHTE3y CTPYKTYpH MamIMHHA a00 i1 (yHKIIOHAJIHLHOTO
MOMYJII PEKOMEHJOBAaHO BHKOPUCTOBYBATHM METOM, SIKUM 0a3yeThCs HAa NPUHIUINAX BUIUICHHS
MHOXHHHU JIOMIHYIOUHMX aJbTePHATUB 1 BUOIp cepe]l HUX ONTHUMAIBHOI Ta BUKITIOYCHHS! KMOBIPHOCTI
B1JICIFOBaHHS MTOTEHIIINHO OUTHIIT €()EKTUBHUX BapiaHTIB Y MOPIBHAHHI 3 TUMH, 1110 TPUHUMAIOTHCS IS
MOAAJIBIIONO PO3TIISIAY.

BaxxnuBuM eTarnoM CTBOPEHHS CYYacCHHMX 3pPa3KiB MaKyBaJIbHOTO OONagHAHHS € po3poOka
MUIOTHUX 3pa3KiB (DYHKIIOHAJTLHUX MOJYJIB Ta JAOCITIDKEHHS iX TEXHOJIOTTYHUX 1 KIHEMAaTHYHUX
napameTpiB. OTpuMaBIIM CTATUCTHUYHI JaHI MO0 HAAIMHOCTI, TMPOJYKTUBHOCTI Ta TEXHIYHOI
€(eKTHBHOCTI YTOYHIOIOTh IMITalliifHI 1 CUMYJISIIIHHI MOJENI CTPYKTYpH MallWH-aBToMaTiB. Ha
OCHOBI TaKOTO CHCTEMHOTO IHXXWHIPHHTY TaKyBaJIbHI MallMHU-aBTOMATH OYAyTh BiANOBimaTh
BUMOT'aM KOHKYPEHTO3JaTHOCTI.

BucnoBku. 1. CydacHuil piBeHb MNPOEKTYBaHHS 1 BHUTOTOBIICHHS MaKyBaJbHUX MAaIIHH-
aBTOMATIB Ma€ BPaxOBYBATH BC1 BUMOTH KUTTEBOTO IIUKITY MAIIMHH.

2. CucreMHa iHXeHepis € 0a30BUM IMPHUHIIUIIOM CTBOPEHHS KOHKYPEHTO3JaTHHUX MaKyBaJbHUX
MalMH-aBTOMaTiB. B OCHOBY cuCTEMHOI iH)KEeHepii MOKJIaIeHO aHaji3 1 CHHTE3 TeXHIYHO1 CUCTEMU
SK CKJIaTHOI CUCTEMH, JKUTTE3JATHICTh K01 3a0€3MeuyeThCs uepe3 GyHKIIOHYBaHHS MiICUCTEM.

3. IloeTanHe mpoeKTyBaHHs Ta anpoOallisi TUIOTHUX 3pa3KiB MaKyBaJIbHUX MallIMH-aBTOMATIB J]a€
MOJXKJIUBICTh OJIEp>KaTH KOHKYPEHTO3JaTHE OONaJHAHHA 13 BHUCOKMMHU TMOKAa3HUKAMU TEXHIUHOT
€(EKTUBHOCTI.

Jlitepatypa.

1. ODyHKHOiIOHATHHO-MOAYIBHE MpOoeKTyBaHHS nakyBambHUX MamuH /O.M.['aBBa, JI.O. Kpusomnsac-Bonogina JI.O.,
C.B. Tokapuyk C.B., Axkumuyk M.B, Jlepenicrka A.B. — [Ipyk. Monorp., K.:BunaBaunreo «Cranby, 2015. 547c.

2. IlpoexTyBaHHS TAaKyBaJdbHOTO OONAAHAHHSA 13 MexaTpoHHUX MoxyaiB./ M.B. Sxumuyk, O.M. TI'aBBa,
A.Il.becnanbko, JI.O.Kpusorursac-Bonozina, C.B. Tokapuyk// K: Bumasaumrso «Cramby, 2017. 515 c.

3. Odject Managevtnt Group, Kernel and Language for Software Engineering methods (Essence), Version 1.0,
November 2014.
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VK 664.1

BuxopucranHsi HaCiHHSI IPOMMCJI0BUX KOHOMNEJ/Ib TA JIbOHY OJIiliHOI0 Y Te€XHOJIOTIl
TPWIBSIKHMX IYKEPOK

Cosa H.A., nonentka, k.17.H., KoBajienko H.B.
Jninpoecvkuii deporcasnuil acpapro-exonomiunutl ynisepcumem ({HAEY), m. /[ninpo, Yrpaina

Beryn. XapuoBa MpOMHUCIIOBICTE Y CBOTA CTPYKTYpi Ma€ BEIHMKY KUIBKICTh Tally3eld, e He
OCTaHHIO POJIb BiIirpa€ KOHAUTEPCHKA, & CAaMe BUTOTOBJICHHS IIYKPUCTUX BUPOOIB. 3HAUHA KUTBKICTh
CTMOXHMBAYIB COJIOJOIIIB CTBEPKYIOTh, IO HAHYMIOONCHIMIMMU € KOHAWTEPCHKI BHUPOOH, SKi y
CBOEMY CKJIaJ{i MAlOTh Pi3HI BUH TOPIXiB.

Ha BuOip cyyacHHX BITYM3HSHUX CIIOKMBA4iB BIUIMBAE TOXOJDKEHHS MPOJYKTY: YacCTille
00MparOTh YKPATHCHKY MPOAYKIIIIO, apTyMEHTYIOUH I1€ TUM, IO IliHa HWXYa, HDK Ha IMIIOPTHY
npoaykuiro. KpiM 11b0ro, Ha ChOroJIHI YKpaiHChbKI ONEpaTOPU PUHKY BHUIYCKAaIOTh KOHIUTEPCHKY
MPOAYKIIIIO JIOBOJI BHUCOKOI SIKOCTI, III0O MOE€ 3 JIETKICTIO KOHKYpYBaTH 13 3akopaoHHOIo. Ciin
BigMITUTH nonynsipHuil Tpena «Made in Ukraine», 3anouatkoBanuii y 2013 poky, ajxe ykpaiHIi
MparHyTh MIATPUMATH MICLIEBUX KOHAUTEPIB [1].

[cTOoTHUIT HEONIIK KOHOUTEPCHKUX BUPOOIB MOJISTae B TOMY, 1110 BOHU IPAKTHUYHO 1030aBIIeHI
TaKMX BAXJIMBUX OI0JOTIYHO AKTHBHHX PEYOBHH, SK XapuyoBl BOJIOKHA, BITaMIHH, MIHEpaJbHI1
pedoBuHU TOIO. OAMH 13 HIIAXIB MiIBULIEHHS O10JIOTTYHOI IIHHOCTI KOHIUTEPCHKUX BUPOOIB —
BUKOPUCTAHHS HOBHMX HETPAIUILINHUX Ui KOHAMTEPCHKOI Tajy3l BUIIB CUPOBUHH, IO MICTHUTH
30a1aHCOBAaHUN KOMILJIEKC OUIKIB, JIMi/AIB, BITAMIHIB, MIHEpPAJIbHUX PEYOBHUH 1 BOJIOJIE€ BUCOKUMHU
CMaKOBHMHU, MOKUBHUMU Ta (PYHKI[IOHATTbHUMU BIACTUBOCTAMHU [2].

I{ykepKu — O/IMH i3 OCHOBHUX BUJIB IPOYKILii, 1ka BUPOOIAETHCA KOHAUTEPCHKOIO TaTy3310. IX
CIIOKMBAIOTh Maibke BCl TPyNMH HaceleHHsA. ToMy BBEIEHHS 10 PEHenTyp IYKEpOK OI10JIOTIYHO
LIHHUX KOMIIOHEHTIB € Ba)JIMBUM 3aBIAHHSAM JUISl CyJaCHUX KOHAUTEPCHKUX MiIPUEMCTB.

[3 BenMKOro pi3HOMAHITTS IYKEPOK HALly yBary IMPHUBEPHYIM TPUIIbSDKHI I[yKepKu. BoHu
KOPHUCTYIOTBCSI TIONTUTOM HE TUIBKM B YKpaiHi, a ¥ B IHIIUX KpaiHaX CBITY. B OCHOBHOMY ITyKEpKH
TPHIBSHDKHOTO THITY SIBJISIFOTH COOOI0 TIOAPIOHEH] ropixu (YacTilie 3a BCE apaxic), 3aJIUTI IIYKPOBOIO
natokor. OCKUTbKY HACIHHS apaxiCy MICTHUTh B CBOEMY CKJIaJ[i pEYOBHUHH, SKI MOXKYTh BHUKIUKATH
Xap4yoBY aJIeprito, HEOOXITHUM € TOIIYK 3aMIHHUKIB apaxicy, B YoMy Ipo0OJieM Ha Hally AyMKYy He
Mae, aJDKe aCOPTUMEHT JIiN1A0BMICHOT CHPOBHHU JA0BOJII IIMPOKUH. IlepcrieKTHBHOIO CUPOBUHOIO AJIS
30aradeHHsl TPAJAMIIIMHUX XapYOBUX MPOIYKTIB, B TOMY YHCJi T'PHIbSDKHUX COJIOJOIIIB, € HACIHHS
IIPOMCHJIOBHX KOHOIIEJIb Ta JIOHY, K1 HE JOCHUTh 4aCTO BUKOPUCTOBYIOTh YKpPAiHCBKi OIEpaTOpH
pPUHKY, XOYa JaHa CHUPOBHHA MAa€ YHIKaJbHUU XIMIYHUH CKJIag Ta (apMaKoJOTIYHI BIACTHBOCTI.
HaciHHf 1bOHY 3aCTOCOBYIOTH IIpU CEpPLEBO-CYIUHHMX, IIIYHKOBO-KHMIIKOBMX Ta HAaBiTh
OHKOJIOTTYHMX 3axBOproBaHb. CKjaJ HaciHHSA NPOMHUCIOBUX KOHOIENb BIAIIPAE Pojib y 3HUKEHHI
PU3UKY XpPOHIYHHUX 3aXBOPIOBAaHb: OHKOJIOTIsI, HEMpoJereHepaTuBHi 3aXBOPIOBAHHS, JIIMIAHUI OOMIH,
3aXBOPIOBAHHS  CEPLEBO-CYJUHHOI CHCTEMH, IMYHOMOJEIIOIOUYMHA e(eKT, JepMaToJIOriuH1
3aXBOPIOBAHHS, LUIYHKOBO-KHUIIKOBI po3iagd. ToMy METON HalluX JOCHIDKEHb BHU3HAYEHO
PO3pOOJICHHST peLenTypy T'PUIbsDKHUX LYKEPOK HAa OCHOBI HACIHHA OJIMHUX KyJIbTYp (JIbOHY
OJIITHOTO 1 MPOMHUCIIOBUX KOHOIIEIB), IKE XapaKTEePU3y€ETHCS BMICTOM 010JIOTTYHO I[IHHUX €JIEMEHTIB,
JUIs 30UTBIICHHS] aCOPTUMEHTY IYKPUCTUX KOHAUTEPCHKUX BUPOOIB, OPIEHTOBAHUX HA CHOKUBAYIB,
OpIEHTOBAHMX Ha 3/I0POBE XapuyBaHHS.

Martepiann Ta meToau. OCHOBHOIO CUPOBHHOIO ISl POBEICHHS AOCHIIKEHHs OYyJI0 HACIHHSA
apaxicy, JbOHY OJIITHOTO Ta KOHOIUISHE s71po0. JI01aTKOBO JUIsl BUTOTOBJICHHSI IPUIIbSKHUX IIYKEPOK
BUKOPHUCTOBYBAJIM MATOKy, MEJ, LIyKaTH, Kypary, CyIIeHY *YypaBJIHHY, POJ3UHKH, CUIb XapyoBY,
TJIIepUH, BaHUIIH, IJIa3yp KOHJIUTEPCHKY. SIKICTh BCi€l BUKOPHUCTaHOI CHUPOBUHM BIANOBiAaia
BHMOTaM YMHHOT HOPMATUBHOI IOKyMEHTAllii.

3a nporoTuIl Oyi0 06paHO pelenTypy IPUIIbSKHOT IIYKEpKH Ha OCHOBI apaxicy, y sKiil TOBHICTIO
3aMIHIOBAJIM apaxic HACIHHSAM JIbOHY OJIIHHOTO Ta MPOMMCIOBHUX KOHOIENb. Penentypu mocmigHux
3pa3kiB Ha 100 r TOTOBOro MPOIYKTYy HaBe/eH1 B Ta0. 1.
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Tabauns 1 — Penentypu 1ocaiiHuX 3pa3KiB rpHJIbSKHAX HYKEPOK

No BwmicT B penentypi, r
- CupoBuna KOHOIUISTHO-JIJISTHOT
3/l IPOTOTHITY
LyKEpPKU

1 2 3 4

1 | Haciang apaxicy 31 -

2 | KonomusiHe sipo - 17,05
3 | Hacinus np0Hy oOJTiifHOTO - 17,05
4 | ITatoxa 24 24,4

5 | Llykatun 17 -

6 Cyxodpyktu (KypaBiinHa, i 17.05

Kypara, poA3UHKHN)

7 | ’KupoBuit KOMIIOHEHT 3 -

8 | Bona 3 3

9 | Men 2,5 2,5
10 | I'minepun 2 2
11 | ManbTonekcTpuHu 0,4 -
12 | Cinp xap4oBa 0,3 0,3
13 | Jlemutuna 0,1 -
14 | Apomarusatop 0,05 -
15 | Baninin 0,02 0,02
16 | I'mazyp koHAMTEpPCHKA 16,63 16,63

Pe3yabTaT Ta 00roBopeHHs. [licias BUTOTOBJICHHS AOCTITHUX 3Pa3KiB IPHIIbSKHUX IYKEPOK
MIPOBEJICHO 1X OpraHoJIeNTUYHUN aHami3. OO0uABa 3pa3ku Malld OIMCKY4y MOBEPXHIO 3 HE3HAYHUMU
MOIIKO/DKCHHIMH, 0€3 TIOCHBIHHS, KpyTily (opMy 3 He3HAYHOIO JedopMalli€ro, XapakTepHi BUPOOy
3amax i cMak 0e3 CTOpPOHHIX MPUCMAKIB 1 3aImaxiB.

VY Ttabnuui 2 mnpeAcTaBlEHO pe3ylbTaTH BU3HAYEHHSI BMICTY BOJIOTH, MPOTEiHY, XHUPY,
KIIITKOBUHHU, MaKpO- Ta MIKPOEIEMEHTIB y JAOCIIAHUX 3pa3Kax T'PUIbsDKHUX IyKepoK. BakmuBum
OyJ10 BU3HAYUTH BMICT MaKpO- 1 MiIKpOEJIEMEHTIB. AJDKe, MIHEpaIbH1 peYOBUHH (POPMYIOTh TKAHUHH
YKUBOT'O OPraHi3My, YTBOPIOIOTh €HEprito, GepMEHTH, CIPUSIOTh POCTY 1 BIIHOBJICHHIO OPraHi3My,
BXOJIATh JI0 CKJIaJy €H3UMIB, TOPMOHIB, HIATPUMYIOTh KUCIOTHO-TTYXHUH OanaHc [3].

Bwmict mpoteiny B KOHOIUISIHO-JUIAHIN mykepii Ha 1,1 % MeHmuil mopiBHSIHO 3 KOHTPOJIEM,
xupy — Menummit Ha 7,47 %, ximitkoBuHU — Ha 4,65 % Ouibmmii. OCHOBHUMH KOPHCHUMH
BJIACTUBOCTSMH KIIITKOBUHH, SK BIJIOMO, € 3B’SA3yBaHHS TOKCHYHHMX €JIEMEHTIB 1 PaliOHYKIIIIB,
YKOBUHHUX KUCJIOT; 3HIKEHHS PIBHS XOJECTEPUHY B KPOBi, KPOB SHOTO TUCKY; HOpMai3ailisi CKJIaay
MikpoGIIOpH TPaBHOI cUCTEMU; TPOOIOTHYHA 1Iisl (CIIpHsie OaKTepialbHOMY CUHTE3Y BiTaMmiHiB Ba, Be,
PP); mpodinaktuka Ta JiKyBaHHA LYKPOBOTrO fia0eTy; mpodilakThKa CepleBO-CyIHHHUX
3aXBOPIOBaHb Ta OXKUPIHHS; 3JaTHICTh YTPUMYBATH BOAY; MOKPAIIEHHS NEPUCTATBTUKU TOBCTOTO 1
TOHKOTO Kuie4yHuka [4, 5]. lllogo BMicTy MakpoeneMeHTiB, BII3HAYUMO B 2,7 pa3u OUIbIINIA BMICT
MarHioo (2,58 1/Kkr) y JOCIiIHOMY 3pa3Ky I'PUJIbSKHOI IIYKEPKH Ha OCHOBI KOHOIUISIHOTO siipa Ta
HACiHHSA JIbOHY OJIHHOTO, B TIOPIBHSAHHI 3 KOHTPOJIEM, a TakoX B 2,4 pa3zu Outbiinil BMICT ochopy
(4,21 r/kr) 1 1,9 pasu Oinpmiuit BMicT Kamnbiito (1,46 r/kr). BmicT HaTpito B 000X 3pa3kax maibxe
OJlHAaKOBMH. MarHiii chopuaTIMBO Jll€e Ha HOpMalli3alilo 30YyAIMBOCTI HEPBOBOI CHCTEMH,
(GYHKIIOHATBHICTh KPOBOIOCTaYaHHs ceplisd Ta Horo cran M's3iB. @ocdop Gepe BaxIIMBY ydacTh B
0oOMIHHHUX Ipolecax (B 0OMiH1 OUIKIB, )KUPIB Ta ByryieBoiB). Kanbiit Oepe yyacTp y MIacCTUYHUX Ta
0oOMIHHUX TIpolecax, Y (GopMyBaHHI KICTKOBOI TKaHWHHU, € OOOB'I3KOBUM KOMIIOHEHTOM CHUCTEMU
MIATPUMAaHHS KUCJIOTHO-TY)KHO1 pIBHOBAard BHYTPIIIHBOTO CEPEeI0BUINA OPraHi3My, HEOOX1THUH 11s
3a0e3neueHHs JiIbHOCTI cepus [5]. BiIMITUMO MIKpOENeMEeHTH KOHOIUISHO-JUISHOI IyKepKH,
OCKUIBKH KOKEH 3 TIOKa3HUKIB NEPEBUIILYE MOKA3HUKU KOHTPOJIIO, a came: 3aii30 —y 1,1 pa3u, uuHK
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—y 1,7 pazu, migs — y 1,4 pa3u, mapraneus —y 3,7 pasiB. [lepepaxoBani MikpoelIeMeHTH BiirpaioTh
BaXJIMBY POJIb B OpraHi3Mi JIOAWHH [5].

Tabanuns 2 — XapakTepucTHKA NOKA3HUKIB IKOCTI JOCIITHUX 3pa3KiB IPUIIbSKHUAX IYKEPOK

Ne daxkTuyHEe 3HAYCHHS
/I IToka3umkwu, 110
BU3HAYaIN IpoTOTHI KOHOIIII;I;I;{I;)I;J;JISIHEJ.
1 2 3 4
Macosa yactka, %:
1 | Bonoru 9,27 12,10
2 | mpoteiny 13,74 12,64
3 | xupy 32,11 24,64
4 | KIITKOBUHU 3,14 7,79
Bwmict MakpoeseMeHTIB:
5 | xanpLito, I/Kr 0,77 1,46
6 | Maruiro, I/Kr 0,95 2,58
7 | Hatpiro, % 0,18 0,16
8 | dochopy, I/kr 1,74 4,21
[TponoBxenns Tabmuiri 2
1] 2 3 4
Bwmict MikpoesieMeHTIB, MI/KT:
9 | mapranuro 6,95 25,56
10 | 3amiza 43,63 48,04
11 | muHKy 17,74 30,83
12 | miai 3,71 5,35

BucnoBku. Po3po0ieHo penentypy rpuiibsiKHUX IYKEPOK, Yy SIKii apaxicoBa CKJIaIoBa 3aMiHEHa
Ha HACIHHS JIbOHY OJIIHHOTO 1 KOHOIUISHE SIPO, SKI HE MICTATh y CBOEMY CKJIaJll aJIepreHiB 1
BOJIOMIIOTH (DYHKI[IOHATBHUMU BIIACTUBOCTSIMU. BHU3Ha4YeHO ckian oxepkaHoi mykepku. OTpuMany
KOHOIUISIHO-JUISIHY IIYKEPKY MOYKHA BIZTHECTH JI0 MPOIYKTIB 030POBYOTO NMPU3HAUCHHS.

Jlitepatypa

1.

[Maxomcpka O. TenaeHii puHKY KOHAUTEPCHKUX BUPOOiB Ykpaiuu. CoyianbHo-nosimuyni, eKOHOMIYHI ma
eymanimapui eumipu egponeticokoi inmeepayii Yxkpainu: 30. Hayk. p. [X MikHap. HayK.-nipakt. koH(., 14-16
BepecH. 2021 p. Binnums, 2021. C. 219-226.

[liBens O.M., demuznoB .M., Monsuenko C.M., Bepeska T.O. Onrumizarist peentTypHOro CKiIagy Ta JesKuX
CHOKMBYMX BJIACTMBOCTEM TIpeyaHuX LYKepoK. Bicnux Hayionanvuoco mexuiunozo ywigepcumemy «XIII».
Cepis: Innosayitini 0ocnioscenns y Haykosux pooomax cmyoenmis. 2020. Ne6. C. 71-76.

Maracap 1.T., Moticeenko B.O., Ilerpumenko JI.M., Uepuumos A.B. EceHmiansHi MiHEpaIbHI PEUYOBHHU SIK
3aco0H KOPEKIIii Xap4oBOTr0 CTaTyCy HACEIEHHS, AK€ MEIIKAE Ha TEPUTOPIAX, 3a0pyAHEHIX BHACIIIOK aBapii Ha
YAEC. Haykogo-npaxmuuruil sxcypHan. Akmyanoni npooaemu Hegpponozii. 2021. Ne29. C.29-41.

HosixoBa H. B., IlpycaeB 1. B. BuBueHHs TOBapO3HaBUOi OMIHKH Ta XapyoBOi IIHHOCTI OOPOITHIHHUX
KOHJIUTEPChKUX BUPOOIB (PYHKIIIOHANBLHOTO Npu3HaueHHs1. Taepiiicvkuil naykosuil gichux. Cep. Texniuni nayxu.
2022. Bum. 2. C. 32-36.

OcuoBu xapuyBauHs: miapydsuk / Kpyganums M.I. ta in. Yxropox, 2019. 252 c.
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JocairzkenHsi ¢GakTopiB BILIMBY HA BeJIMYMHY Mirpauii IKiAJTUBHX KOMIIOHEHTIB 3
APYKapCbKHUX BiIOMTKIB NAKyBaJIbHUX KAPTOHIB /10 YIAKOBAHUX NPOAYKTIB

Oripko M.O., k.T.H., ly6oaa3os O.B., 1.¢.-M.H.,
Coaruc 1.B., k.1.H., Tumuyk B.B., cTyzneHT.
Yepniseyvkuil HayionanvHuti yHieepcumem im. 0. edvkosuua
(YHY), m. Yepnisyi, Yrpaina

Beryn. Sk BimoMo, BCi BUAM YIIAKOBKH BHUKOHYIOTH psif (YHKIIH, TakuxX sSK 3aXHCHA,
iHpopMalliiiHa, MAapKETUHTOBA, CKOJIOTIYHA 1 CHOXWBYA. Bci 1i  (QYHKIOIT peryiomThCes
MDKHApOJHUMHU, €BPONEHCHKUMU Ta HAI[IOHAJIbHUMH 3aKOHaMU Ta HopMaTtuBamu [2]. [TanepoBa Ta
KapTOHHA YIIAKOBKA, SIKy BHKOPHCTOBYIOTH /ISl YIMAKOBKU IPOIYKTIB XapUyBaHHS, € BaXKIIMBUM
KOMIIOHEHTOM, BIJ] SIKOTO 3QJIEKUTh SKICTh CAMUX MPOIYKTIB [4].

[TakoBaHHA A7 Xap4yOBHUX MPOJYKTIB MOBUHHO OyTH CBOEPIIHUM Oap’epoM Ui 30BHILIHIX
cyOcCTaHIIlii, 30KpeMa JUIsl THX, Kl MOXYTh 3aIIKOJUTH 370pOB’I0 JMoauHU. KpiM TOoro, BaxIuBo,
o0 cyOcTaHIlii , K1 MICTATBCA B CTPYKTYpl MMaKOBaHb, HE 3aIIKOIUIN 3I0POB’I0 JIIOJAWHH 1 Ha
BUIAJIOK MIrpailii, He NOTPAIUIIIM O XapuOBUX MPOAYKTIB [5]. AOM YHUKHYTH IIbOTO HEAOJIKY,
BUPOOHUKH IMaKOBaHb MiAOWparOTh BiANOBIIHI Marepianu. CyOcraHIii, sSIKi MOXYTh MITpyBaTH 3
Ipykapcbkux (ap6 — 11e MiHepalibH1 OJIUBHU, edipu, mojiMepu, 6eH30(eHOIH, TeKCaHo, OicGeHo
tomo [1,3]. AkryanbHOIO € mpoOieMa Mirpaiii KOMIOHEHTIB (Gap0d B CTPYKTYypy HaKyBaJbHOIO
MaTepiaiay IpH pI3HUX Coco0ax IpyKyBaHHS.

Marepiamm i meroam. JlociipkeHHs MPOBOIMWIMCh Ha BigouTkax kaptoHiB Umka GD-2 3
TPUIIAPOBUM KpeioBaHUM MOKPUTTAM (BUpoOHUK CIIOBEHIs) Ta Ha MakKyJlIaTypHOMY KapTOHI
DivoEco®UD3 6e3 kpeinoBaHoro mokpuTTs (BUpoOHUK Ykpaina). [IpoOHI BinOMTKM OTprMaH1 Ha
npoboapykapcekux ctankax: IGT F1 (dap6oro mapku Flexocure Ancora UV FLEXO Low Migration
st gpaexcorpadiunoro aApyky) 1 IGT C1 (dap6oro Corona mis odcetrHoro apyky). Konrposro
MUIsITaB piBEHb MIrparii XIMIYHIX KOMIIOHEHTIB, SIK1 BXOJIAThH 10 CKiany (hapou. Jlyis mocmimKkeHHs
Mirpariii 3aCTOCOBYBajii aneToH 1 mMoaudikoBaHui okcua nodidenineny (Tenax). ocmimkeHHs
MPOBOIMIIN TIpH Temmeparypi 25, 50, 75, 100, 125, 150°C npotsrom 1 aus ta 14 nHiB.

Pe3yabTaTi Ta 00roBopeHHsi. MeTa IOCHiXKEHb MOJsAraia y BU3HAY€HH1 BIUIUBY TeMIIEpaTypu
1 yacy Ha MIirpamiro XIMIYHUX PEUYOBHH 13 3aJPYKOBAaHUX PI3HHUMHU CII0COOaMH KapTOHIB,
MPU3HAYEHUX JJIs1 BUTOTOBJICHHS MAaKOBaHb JUIs XapyoBoi mpoaykuii. JlochmimkeHHS  BIUIUBY
temmneparypu (Bix 25 no 150 °C) Ha BenuuMHy Mirpaliii, B 3aJ€KHOCTI BiJl YaCy KOHTAKTy BiZJOUTKIB
3 imiTatopoM (1 ronuHa i 14 qHIB) IpeACTaBICH] B TAOIUIIAX.

Ta6auus 1. Boums TemnepaTypu i uacy Ha BeIM4HHY I106aabHOI Mirpanii (Mr/am’) npu gocipKenni
KapTOHHMX BiIOUTKIB odceTHOro Apyky Ha kaproni UMKA COLOR GD2

Temneparypa °C 25 |50 [ 75 ] 100 | 125 | 150 | 25 | 50
TpuBanicth OpmHa roguHa 14 nuis
TOCIIIKEHHS

Mirparist, Mr/m> 3052 ]59]69 [84 [114 |46 |86

JlocmipkeHHs r1o6aibpHO1 Mirpaii 3 odeerHoro Binoutky Ha kaproni UMKA COLOR GD2 3
TPUIIAPOBUM KpEHI0BaHUM MOKPUTTSIM MOKA3aJ0 TaKi pe3yabTaTh MPU PI3HUX TeMIlepaTypax: npu
25 °C KiIbKiCTh MIrpyIOUHX pedoOBHH CTaHOBMIA — 3,0 Mr/mm?, ipu 50 °C KinbKicTh XiMiYHMX CTIONYK
30utbmmnace Ha 73%. 30uibmienHa g0 100 °C cnpu4MHUIO TMOABOEHHS KUIBKOCTI MIrpyHOUHX
nomitok (6,9 mr/am?). Tligeumenns Temneparypu (Bix 25 °C 1o 150 °C) npuseso 10 30iIblIEHHS
KUIBKOCTI IPaBIMETPUYHO MapKyBaJIbHUX XIMIKaTiB, OTPUMAHMX 13 O()CETHUX BIIOMTKIB MPAKTUYHO
B 4 pa3u.
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Tabnuysa 2. Bnaue memnepamypu i uacy na eenuuuny 2n06anvnoi mizpayii (m2/0m>) npu docnioncenni
KapmoHHux eiooumxie gaexcozpaghiunozo opyky na kapmoni DivoEco UD3

Temmneparypa °C 25 | 50 | 75 | 100 | 125 | 150 | 25 50
TpuBamicTs Opna ronuHa 14 nuiB
JOCITIJDKSHHS

Mirpauisi, Mr/mm> 32|56 ]66]78 |86 |11.7 |50 [8.9

Pesynmpratn pocmimpkenp rinobaneHOi Mirpamii 3 (aexcoapykapchkux BimOuTKiB (Tabm. 2)
MOKa3aJy, IO 31 30UIBIICHHSIM TEeMIIEpaTypH 3pOCTaE Mirpamis MapKyBalIbHUX pedoBHH. Jlis
BiIOUTKY Ha Maky/aTypHoMy kapToni UD3 npu temneparypi 25 °C mirpanis ckiagae 3,2 Mr/am?, a
npu Temnepatypi 100 °C g KinbKicTh 36imbmmack 10 7,8 Mr/am>%, To6To 3pocia B 2.4 pasu. Lle Ha
13% Ouibliie y MOPIBHAHHI 3 pe3yJibTaTaMHu, OTPUMAaHUMHU Ha KPEeM1I0BaHOMY KapTOHI 3 LENI0JIO3HUX
BOJIOKOH. OUeBH/IHO, 1110 CKJIAJ Ta MMOBEPXHEBA CTPYKTYpa KAPTOHY TAKOK BIJIMBAE HA TJI00ATbHY
MIrpalLio PeUOBHUH 13 3aJIpyKOBAHOTO MAaKOBaHHSI JI0 MPOJIYKTIB XapuyBaHHS.

31 30UTbLIEHHAM TemnepaTypH mix yac pociimpkenss Big 25 °C no 150 °C kinpKicTh MIrpyOUYUX
XIMIYHUX pedyoBHH 30utbliniacs B 3-4 pa3u. Hes3Bakarounm Ha OYeBUIHE MIABUIICHHS PIBHS
r71006a1pHOT Mirpanii 3 BUPoOyBaHUX BIIOUTKIB, JOMYCTUMI 3HaYEHHsI OyJIU NEPEBUILEH] JIUIIE TPU
150 °C. PesynbTaTé mociipkenb, mposeaeHux npu 150 °C, mokasanu, mo Mexa TJI00aTbHOTO
3HaueHHs mirpanii (10 Mr/am?) 6yna nepesuimena Ha 11-12%. Y TemnepaTypHOMY Jiana3oHi Bifg 25
°C no 125 °C KinbKICTh 3a0pyTHIOIOYMX PEYOBHH, IO HAIXOJATh B 3aJPYKOBAHOI OCHOBH,
3UTAIINAIIACS HUKYOKO TOMTYCTUMOT TJI00abHOT MEX1 Mirpartii.

Ax 6aunmo (puc.l.), rmobampHa Mirparlis MPOJAOBKYE 3alekKaTH Bill TeMreparypu (3pocTae 3i
30UTBIIIEHHSAM TEMIIEPATYpH) 1 3HAYHO 3POCTa€ 31 30UIBIICHHSIM Yacy MO OTPUMAHHIO BIOMTKIB.
Hamnpuknan, mans BinOuTKy Ha KpeipoBaHomy kapToHi GD2 mpu temmeparypi 25 °C mirpariis
craHoBuna 4,6 mr/mm2, a mpu 50 °C — 8,6 mr/mm>.

M, mMr/mane

10

25 °C 50 °C T, °C
mGD-2 mlD-3

Puc.1. 3anexHicTs riiodanbpHoi Mirpamii 3 opcetHux Ta duiexkcorpadiuynux BitdOUTKIB Big TeMmeparypu
MiCJIs IBOTHKHEBOTO iX 30epiranHs

3anexxHicTh ri00anbHOT Mirpanii Bix Ttemmneparypu st duekcorpa@iyHuX BIAOUTKIB Micis
JTBOTHKHEBOTO 30€piraHHs BUSBUJIA TPOXH BUII 3HAYCHHS B MOPIBHAHHI 3 0(DCETHUMU BiIOUTKAMHU.
3okpema, npu Temmepatypi 25 °C wmirpanis 3 Binoutkis UD3 cknamae 5,0 mr/nm2, mo Ha 9%
NepEeBUIIY€E 3HAUYCHHS O(CEeTHUX BIAOMTKIB MpH Tiil ke TemnepaTypi. A npu Temmneparypi 50 °C
Mirpaiis XiMIYHHX PEYOBUH CcKianae 8,9 MI/mM?2, 1110 BiANOBinHO Ha 3% OiTbIe, HDK IS odceTHUX
BIZIOUTKIB MIPHU Tii e TeMIeparypi.

30UIbLIEHHS TPUBAIOCTI KOHTAKTy BiIOMTKAa 3 IMITATOPOM XIMIYHMX WIKIIJIUBUX PEUYOBUH
(Tenax) 3 1 ronunu no 14 nuiB npu temneparypi 25 °C 1 50 °C BuKIMKaIO 30UTBIIEHHS KUTBKOCTI
nomimok y 1.5 pasu. JloCHipKeHHAMH MiATBEP/HKEHO, IO MIrpaiis 3aleXUTh Bl TOBIIUHH
(ap6oBoro 1mapy Ha BiIOUTKY, NpoTe 3anumIacThes B Mexkax 10 r/am>. Takoxk 6y/I0 BUSBIEHO, IO
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HasBHICTh KPEHJ0BAHOTO MOKPHUTTS HA MOBEPXHI KAPTOHY TAKOX BIUIMBAE HA BEIMYUHY Mirpamii
XIMIYHUX PEYOBHUH.

BucHoBku. B pe3ynbrarti J0CTKEHb TIITBEPHKEHO, 1110 MITpallis 3MIHIOETbCS B 3aJIEKHOCTI
BiJl TeMIEpaTypu Ta 4Yacy AOCHIKeHHS BimOMTKIB. Ha BenmumHy Mirpamii XiMIYHMX pEUYOBUH
BILJIMBAE TAKOXK CTPYKTypa CyOCTpaTiB, a TAKOXK CIIOCIO OTpUMaHHS BiTOUTKIB, TOOTO cKiaj (hap0 s
npykyBanHs. Tak, mms odceTHux BimOWTKIB Ha KapToHi GD2 3 TpumapoBHM KpeimoBaHUM
MOKPUTTSIM 30BHIIIHBOTO MIApy TioOanbHa Mirpamis micias | TOAMHM MO0 OTPUMAaHHIO BiOUTKY
Men1ia Ha 3-13,5% y mopiBHSAHHI 3 BIIOUTKaMU Ha MakyJaTypHomy kaproHi UD3 6e3 kpeliioBaHoTro
TMOKPUTTS 1 Ha 3-4% MeHIa miclist ABOTHKHEBOTO X 30epiraHHsl.
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V]IK 636.03

AHaJIi3 rany3i TBApUMHHMITBA Y KOHTEKCTi 3a0e3nmeveHHs
HacCeJIeHHsl KPaiHM NPOAOBOJIbCTBOM

Pomanuyk I. O., 1.17.1., BoiinexiBcoka JIL. L., x.1.1., Bityxa I'. M., llleaxosa T. B.
Incmumym npooosonvuux pecypcie HAAH Ykpainu (IIIP HAAH), m. Kuis, Yxpaina

Beryn. Ilpomykiiss TBapMHHHMIITBA — 1€ pe3ylIbTaT BHPOILIYBAaHHSA Ta PO3BEICHHS
CUTbCHKOTOCTIOIAPCHKHX 1 HECUTHCHKOTOCIIONAPCHKUX TBAPHH Ta OJICP)KYBAHHS BiJl HUX XapuOBUX
OPOAYKTIB (M'Aca, MOJIOKA, SI€lb, MEIy), CHPOBHUHH Ui 0OPOOHOI MPOMHCIOBOCTI, OPTaHIYHOTO
noOpwuBa (THIH, MOCIIN), IHIIOT TBAPUHHUITLKOT MTPOTYKIIil.

lany3p TBapuHHHLTBA 3aliMae BaXJUBE Miclle Yy 3a0e3leueHHl NpoJO0BOJIbUOI Oe3nexu
Hal[lOHAJIbHUX E€KOHOMIK pI3HUX KpaiH CBITY, CTBOpPEHHI CTIMKHUX HPOJOBOJBYMUX CHUCTEM Ta
3a0e3nevYeHHs XapuyBaHHs JIt0/Iel. Y BCbOMY CBIT1 TOHA MUTBSIP]T JIFO/ICH 3aJ1eXkaTh BiJl BUPOOHHYO -
30yTOBUX JIAHITIOKKIB Y TBAPUHHHUIITBI K JpKepesa 3aco0iB s icHyBaHHs. [lacoBuiHi yrimnas
3aiiMaroTh 0113bK0 40 % Mo CyIIi y CBITI, IO TaKOK 00YMOBIIIOE II100aJIbHUN BIUIMB Ha MPOLIECH
B ekocucTtemax [1].

AkrtyaiabHicTb TemHu. KomireroMm ®AO 3 CUIbCBKOIO TOCHOJAPCTBA IPOBEAEHO OIIHKY
MPOJIYKIIil TBAPMHHUITBA Y PalliOH1 XapuyBaHHS HACEJIEHHs PI3HUX KpaiH 3a TAKUMH KPUTEPIIMU K
"BUCOKO mpioputeTHa", "cepenHbo mpiopureTHa" abo HU3bKO npioputerHa'[1]. biabm HiK y 95 %
MIPOAHATI30BaHUX PETIOHIB OBOYI Ta (PYKTH BIJHECEH1 10 MEpIIMX JABOX KaTreropid. MosouHi
MPOJIYKTH TAKOX BITHECEH1 10 BUCOKO MPIOPUTETHOI Ta CEPETHBO MPIOpHUTETHOI Ipyn y moHa 80 %
KpaiH, M'sco 1 M SICH1 IPOAYKTH — y moHaz 50 % KpaiH BIAHOCATHCS O BUCOKO MPIOPUTETHOT IPYIH
[1]. [IpoaykTn TBapuMHHOTO TMOXOJKEHHS OIHIOIOTH K TpaAuLiiHE Kepeno Oiaka Ta IHIIUX
HYTPI€HTIB, 0 HEOOXIIHI AJIT pOCTY Ta PO3BUTKY JIOJCHKOTO OopraHizMy. OpToloKcalbHa HayKa
BCTAHOBJIIOE TEBHI ()1310JIOTIYHI HOpMH TIOTpeO B OCHOBHMX Xap4YOBUX PEUOBHMHAX 1 €HEPTii, sKi
oymu pekomengoBani Komiciero Konekcy Anmimenrtapiyc. B Ykpaini oHOBJIeHO (hi310JIOTTIHI HOPMH
nmoTped B OCHOBHUX XapyOBHUX PEUYOBMHAX 1 €HEprii (3 BpaxyBaHHSM pI3HUX BIKOBUX TPYI, B
3aJICKHOCTI Bijg crari Ta (i3uyHOi akTHMBHOCTI) [2]. 30Kpema, miId miTed pi3HUX BIKOBHX T'PYII
3MEHIIICHO MOTpeOr y HETBapUHHMX OUTKaxX Ta ByriieBojaax. [Ipu mboMy HopMa moTpeOn y HaiOLTBII
30aJIaHCOBAHMX TBapUHHMX OLTKaX 30utbIeHa. OQHOYACHO, 3MEHIIICHO OTPeOy y sKupax Ijis JiTei
JOIIKUTBHOTO BIKY Ta 301IblIIeHA aHAJIOTIYHA ToTpeda y »Kupax A IIKOJsIpiB. PekoMeHnmoBanwmii
BMICT y pamioHi OiIKIB TBApUHHOI'O IOXOPKCHHS BIJHOCHO 3arajbHOi KUIBKOCTI OLIKIB: IS
nopociux — 50 % 1 6ubire, mist gireid 60 % 1 0utbie [2].

B Vkpaini gani (akTHYHOTO CIOKUBaHHS [3] BIIPI3HSIOTHCA Bl PEKOMEHIOBAHUX HOPM,
30KpeMa, M'SICHHX MPOAYKTIB — Ha 36%; MOJIOUHUX MPOAYKTIB — Ha Maibke 47%, a TAKOXK MEHII1 y
MOPIBHSHHI 3 (AaKTUYHHMH JaHUMHU IIOJ0 CIOKUBAHHS LIMX NPOAYKTIB Yy IHIIMX €BPOINEHCHKHUX
KpaiHax. B kpaiHax 3 BHCOKHM pIBHEM [OXOJIiB — YacTKa XapyoOBUX MPOIYKTIB TBApHUHHOIO
MMOXOJDKEHHS B pallioHi cTaHoBUTH BUIe 29 % (490 r); 3 cepeani nocratkom — 6au3bko 20 % (Big
240 r o 325 r); a B KpaiHax 3 HU3bKUM piBHEM J0x0/1iB — He nepeBuirye 11% (107 r). B kpainax 3
HU3BKUMHU JIOXOJaMH B XapuOBOMY pallioH1 HACETICHHS MePEeBaXKae MPOIYKIisl POCIMHHHUIITBA. X04a
MOXXJIMBO CHTYallisl HE Taka KpUTU4YHA, ajke Onu3bko 30 % KanopiiHOCTI pallioHy YKpaiHis
CTaHOBIIATh MPOJYKTH TBAPUHHOTO TMOXO/DKEHHS (IpH pekoMeHnoBaHid HopMmi 55%). Cepen
MPOIYKIil TBAPMHHULITBA M’ICHA CHPOBHHA Ma€ CYTTEBI IepeBaru 3a 010JIOTTYHOIO MIHHICTIO. SIKIIO
y MOJIOLI BMICT Oilka CTaHOBUTH Onu3bko 2,9..3,0 %, TO BMICT Oinka y pI3HHX BUIaX M SICHOL
cupoBHHM y Mexax BiJ 11 % 10 21 %. Y KOHTEeKCTi cydacHMX YMOB TBAPMHHUIITBO HUHI € OCHOBHUM
MOCTAaYaJIbHUKOM TPOJIOBOJIBCTBA JJIsl HACEJICHHS JIepKaBH.

Pe3yabTaTn AocaifzkeHb Ta iX 00ropopenHs. 3a o6caraMu BUpOOHUIITBA Y CBITI MepeBakae
BUPOOHMLITBO CBUHUHM, MOTIM NTHII 1 MOTIM BenMKOi poratoi xyaoou [4]. 3a manumu 2022 poky,
TpIMKOIO KpaiH — JifiepiB cepes HalOUIbIINX BUPOOHUKIB cBUHUHU Oyinu Kurait, €8pocoros, CILIA.
B Vkpaini Bupo6aeno 6au3pko 0,695 MiH. TOHH CBUHHMHM [5].
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Jlinepamu cepen HaiiObubmmx BupoOHukiB nrumi € CLHA, Bpasunia, Kwurail. OO6csaru
BUpoOHUIITBA NTHIi B YKpaiHi csarmm 1,300 mMuH.T. [any3s Mae eKCIOPTHY HAmpaBieHICTH: 3a 5
MicsiB 2023 poky Ykpaina 3aiicHIIA €KCTIOPT M’sca Ta iCTIBHUX CyOnpoaykTiB ntui — 174,4 Tuc.
TOHH Ha cymy $316,1 muH. [onoBHUMEU mokynisiMu 1€l npoaykuii Oymu Hinepnanmu (33,7%),
Cayniscbka Apais (17,8%) ta CnoBauuuna (14,3%).

Kpainamu — minepamu cepen HailOuIbmx BUpoOHUKIB sttoBuunHU € CIIIA, bpasunis, Kuraid,
€Bpocoro3. B Ykpaini Bupobieno 6mu3pko 0,253 MIIH. TOHH SUIOBHYMHH. YKpPATHCBKI €KCIOPTEPH
SUIOBMYMHK Y ciuHi-TpaBHi 2023 poky BimBanTaxwi 9,6 THc. T npoaykiii Ha cymy $38,1 muH 1110,
BIMOBITHO, B 3,6 Ta 2,6 pa3a OuibIe, HiK TOPIK [S].

BupoOGHHIITBO M’sica TiCHO TOB’S3aHO 3 arpapHoi0 c(heporo, OCKUTBKM SIK HisfKa iHIIA Talry3b
3aJIOKUTh BiI BHpPOOHHUIITBA KOpPMIB, a OTXKE OIOCEPEIKOBAHO — Big IUIOII  Yrinb
CUTbCBKOTOCTIOJIAPCHKOTO  NMPU3HAYEHHS Ta  TEXHIKO-TEXHOJOTIYHOTO  3a0e3MeYeHHS IS
BHUPONIYBaHHS 3€pHOBHX KynbTyp. LliHM Ha 3epHO BIJIMBAIOTh HAa BECh BUPOOHMYHMHA LUKI Y
TBAPUHHUITBI. 32 paxyHOK MIABUIIEHHS MPOAYKTUBHOCTI KOPMIB y TBAPUHHUITBI, 3a AKOi JUId
BUPOOHUIITBA OJUHUII M SICHOT MPOAYKIIii MOTPIOHO BUTPATH MEHILE KOPMIB, 3MEHIIYETbCS PO3PUB
MDK 1HAEKcaMu I1iH Ha Mm'sico Ta kopMmu. [1e ogHa 13 mpoOem, Ha sIKid aKTUBHO aKIEHTYIOTh yBary
eKCIePTH, NOJISArae B TOMY, 10 Ha BupoinyBaHHs BPX iine B 20 pa3iB Outblie K1, HDK TOTPIOHO AJIst
YCYHEHHS MpoOJieMu royioxy cepen atoaeit. Skio nacenenas 3emii HaOMU3uThes 10 10 MUTbSIpIiB,
TO U1 BUPOOHHUIITBA M sica JUISI BCIX HE BUCTAYUTh MPICHOT BOIH.

OCHOBHI TEHJEHIII] Ta YUHHUKH, [0 BIJIMBATUMYTh Ha PO3BUTOK TBapUHHUIITBA y CBITi [1,4]
MOJIATAIOTh Y HACTYITHOMY:

—  30UIBIIEHHS YUCENBHOCTI HACENICHHSI CYNMPOBOKYBATUMETHCS 3POCTAaHHSIM  CHOXKHBAHHS
npoaykitii. Haitbunpme 3poctanHs mporHo3yeTbes: Adpuka >A31aTChKO-THXOOKEaHCHKUN
perion > JlatnHoamepukaHcbkuii perion > CHIA > €spomna;

—  3POCTaHHSA JIOXOIB CTUMYIIIOE CTIOKMBAHHS JOPOKUYUX JKEPEN OLIKa;

—  ©KOJIOTIYHI YMHHHKH, SKI HAaOyBalOTh BCe OUIbIE MPUXWUIBHUKIB MO0 HEOOXITHOCTI
3MEHIIICHHS BUKHUIIB Ta3iB Bil TBapuHHHITBA [6]. Bukuam napHUKOBUX Ta3iB Bl
BUPOOHHUIITBA M’sCa CTAaHOBWIM OJNM3bKO 54% 3araJlbHUX BHUKUIIB BIiJl CUILCHKOTO
rocrnojapcTBa mpotsarom 6a3osoro nepiogay 2018-2020 poxkis (B exBiBanieHTi CO»);

— 3MiHa cnoxuBYMX ynomob6anp. Tak, BOO3 pexomeHaye TOMIpHE CIIOXHUBAHHS MPOIYKTIB
TBApUHHOTO TMOXOJDKEHHS Ta MIHIMI3AIliI0 CIIOKMBAHHS KUIBKOCTI 0OpoOIIeHOTO M’sica.
Hananus nepeBaru crokMBaHHIO OLTIOTO M’sica, sIKe CIIPUUMAETHCS SIK OUTBIIT 3I0POBHI BHOIP
xi. Xoua, y KpaiHax 3 HU3bKUM PIBHEM J0X0,1y 30UTbIIIEHHS CIIOKUBAHHS NITUII 00yMOBIICHO
HIDKYOIO IIHOO MTHII MOPIBHSAHO 3 IHIIMMH BUAAMH M sica, a B KpaiHaX 3 BUCOKHM pIBHEM
JOXO/Y — BXK€ CIOKMBYUMHM TIepeBaraMu OUTBIII IIETHYHUM BHJIaM OUIKa;

—  aKTHMBHHUM PO3BUTOK TEXHOJIOTIM OJCp)KaHHS albTEPHATUBHUX JpKepes OuTKa (KyJIbTHBOBaHI
Ta POCIMHHI 3aMIHHUKH M’sica) JUIi TIEBHOI TPYNH JIFOJACH, SIKi BIIMOBISIOTBCSA Bif
CIOKMBAaHHS TBAPUHHUX OLIKIB, 30KpeMa 13 T'YMaHHHUX MOTHUBIB [7].

3a nporHo3amMu aHaJITHUKIB IVI00aIbHE CHOXKHUBAHHSA M’sca Ha Ayiy HaceineHHs 10 2030 poky
3pocrte 3 34,1 1o 35,6 kr. [Ipuuomy, y po3BUHYTHX KpaiHax CIIOKHUBaHHS 3pocTe Ha 2,5 %, B KpaiHax,
10 po3BUBaIOTHCA Ha 8 %. CrojkuBaHHS M’sca 3MIIyeTbes B 01k NTHII. OYiKyeThCs, 110 B YCbOMY
CBIT1 M’sico nTHLI cTaHOBUTUME 41% ycboro Ouika 3 M’sicHUX Jpkepen. CydacHi po3poOKH B ramy3i
IbTEPHATUBHUX OUIKIB MOXYTh MPU3BECTH O TOTO, IO OOCSIT BUPOOHUIITBA IBOTO BUAY M'Aca
nocsrue miky Bxke y 2030 p. B goBroctpokxoBux mporaosax n0 2040 poky OYIKYIOTh 3Ha4yHE
3pOCTaHHsI MOTUTY Ta CIIOKUBAaHHS allbTEPHATUBHUX JKepel Oulka (Tak 3BaHe KyJIbTUBOBaHE M'ICO,
BEraHChbKI MPOJYKTH), OOCSATH CIOKMBAaHHS SKUX Y LIHOBOMY BHMP@XEHHI MEPEBUIIYBATUMYTh
CMOXKMBAaHHA OUIKIB 3 TPAAULIHHUX JKepell.

TBapuHHMILITBO — CTpaTeriyHa rajy3b XapuoBoi IPOMHUCIOBOCTI HaIo1 1epxaBu. Haxainb, BOHO
0COOJIMBO 3aJIeXHE BiJ] 3arajbHUX MPOLECIB Ta 3MiH B arpapHoMy cektopi. [Iporsarom 1990 no 2022
poOKiB B YKpaiHi HaAMITUIMCh HEraTHBHI TEHJEHLIi po3BUTKY TBapuHHHMITBA. CtaHOM Ha 2023 p.
nopiBHAHO 3 1990 p. BinOynocs 3MeHIIeHHS MOTOJIB Sl BEJIMKOi poraroi xyaoou — 3 25 MIH roJiiB
10 2,5 mMiH roiB abo y 10 pa3i; kopiB — 3 8,3 mutH rouiB a0 1,3 muH romis [3].
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Yepes 3MEHIICHHS TIOTOJIIB Sl KOPIB BUPOOHUIITBO MOJIOKA 32 22 POKM 3MEHIIWIOCH 3 24,5 MITH T
no 7,7 mum T [8, 9]. IIpuyomy 11e BigOyocs 3a paxyHOK CUTBCHKOTOCIOIAPCHKUX MIIPUEMCTB, 1€
MajiHHS BUPOOHUIITBA MOJIOKa CKJIajno 6,8 pasza, a y rocrmojapcTBax HaCENECHHS 3aJIUIIIIOCH
MPAKTUYHO cTabUIbHUM. Yepes pociiichbKy arpecito yKpaiHChKi TBApUHHUKHU BTPATUIIN 3HAUYHY YaCTKY
MIOTOJIiB’ S BEJIMKO1 poraroi Xy1o0u, cBuHei 1 nruui. [IpoTe citig KoHCTaTyBaTH, IO CTATUCTUYHI 1aH1
HE BiIOOpaKaloTh peajbHy CHTYalil0 uepe3 00’ €KTUBHY HEMOJIJIMBICTh HAJIAHHS CTaTUCTHYHHX
3BiTiB. HUHI aKIeHTH 3MilIeHo Ha BUPOOHUITBI M sica TUIL. BUpOOHHUIITBO SITOBHYMHY Yy 3a01iHIN
Ba3i ckopotuiocs 10 310,5 tuc. T, CBUHHHHA — 110 724 THC, @ BUPOOHUIITBO M’ sica TITHUII 30TBIINAIIOCH
—3 708.,4 tTuc. T no 1,3 tuc. 1. [8, 9].

CupoBuHa oJiep)KaHa y TBapUHHHITBI € OCHOBOIO PO3BUTKY MOJIOKO- Ta M SICONEPEpPOOHOT
ramy3eid. IlepepoOHa ramy3p Mae 3a0€3MEYUTH BHYTPINIHIA PUHOK MOBHOI[IHHUMH XapYOBHMH
MPOAYKTaMH TBAPUHHOTO TOXOJPKEHHS, HaJaTH HACEICHHIO YKpalHW MOXXJIHMBICTH CIIOKMBATH B
JOCTaTHIM KUIBKOCTI ¥ 32 JOCTYITHOIO LIHOKO MPOAYKIII0, B TOMY YHCIi M’SICHY 1 Mojo4Hy. HuHi
MIPOMHUCIIOBE BUPOOHMIITBO XapyOBUX MPOAYKTIB Mae€ Habararo CKJIaJHIIIUN, B HAyKOBO-
TEXHOJIOTIYHOMY CEHCl1 XapakTep, HDK OyAb-KOJIM paHilie. 3aCTOCYBaHHS HAayKOBUX pPO3pOOOK 1
MIPOPUBHUX TEXHOJIOTIN CTBOPIOE KOHKYPEHTHI IIepeBaru y 6aratbox cepax, y TOMy YUCII1 arpapHii.
Po3poOka HOBITHIX TE€XHOJIOTIH, yacTile 3a Bce, BIOYyBA€ThCA Ha CTUKY KUIBKOX Trajly3eil HaykH, a
X 3aCTOCYBaHHSI Ma€ CUHEPreTUYHUN ePeKT. AHalli3 HAyKOBO-TEXHIYHOI JIITEPAaTypH, CBITYUTD, 1110
OCHOBHMMH HampsiMaMH HAyKOBOTO TOIIYKY Ta IHHOBAIlIMHUX pPO3POOOK, XapaKTEPHUMH JUIS
CBITOBOI XapuoBOT1 IHAYCTPII, €: XapuoBi 6ioTexHoor11, "nndposizania” (ado "aumxuTanizaniia"), mo
OB’ s13aHa 31 300poM Ta 00poOKOI0 JaHuX 3a AornoMororo cydacHux I T pimens; "3eneHa" enepreTrka
Ta yIpaBJIiHHS BIIX0JaMH; HOB1 Xap4oBl IHTPelI€EHTH Ui 3a0e3MeYeHHs] 310POBOro XapuyBaHHS;
CTBOPEHHS iHHOBAaIIHHOT IHPPACTPYKTYpH.

BucHoBkn. PO3BHTOK TBapWHHUIITBA Ma€ CTpaTeTidHe 3HAUCHHS [UIA 3a0e3TeUeHHS
MPOJIOBOJILYOT O€3MeKu Jep)kaBW. [amy3p TICHO TMOB’s3aHa 3 HEOOXITHICTIO 3a0e3MeueHHs
MTOBHOIIIHHOTO Xap4yyBaHHsS HacelleHHs. KpiM nepskaBHOT MiATPUMKH, 0€3 K01 BITHOBJICHHS Taly3i
Oyze CKIaJHUM, LIUIKOM OYEBHUIHOIO € MOCHJICHHS HAayKOBO-METOJMYHOIO CYINPOBOIY 3 OKPEMHX
MMUTAaHb PO3POOJICHHS TEXHOJIOT1i IEPepOOKH TBAPUHHUIIBKOT CHPOBHHH Ta BUPOOHHUIITBA XapUOBHUX
MPOAYKTIB BUCOKOT MOKHUBHOT 1 O10JIOTTYHOT IIHHOCTI, IO CIPUATUMYTh HOJIIMIIEHHIO CTPYKTYPH
XapuyBaHHS Ta 3JI0POB’S JIFOACH pi3HUX BIKOBHUX rpyn. OcoOnuBOi yBaru moTpeOyrOTh MUTAHHS
CTBOpPEHHSI OE€3BIAXOJHUX TEXHOJIOTIM MepepoOKH CHUPOBHHHM, IMIJBUIIEHHS SKOCTI 1 O€3MEeYHOCTI
MPOAYKTIB, €KOJIOTI3alliss BAPOOHHUIITBA.
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AHaJIi3 NiANPHUEMCTB Xap40BOi NPOMHUCJI0BOCTI 3 MOKIUBICTIO peKynepanii eHeprii

Cxkyiibina €.J1., Kocriok B.C., nou. K.T.H.
Hayionanvnuii ynisepcumem xapuosux mexuonoeiu, m. Kuis, Yxpaina

Beryn. B nmpomMuciioBocTi, 3Ha4yHa KUTBKICTh €HEprii, MAapHO BUTPAYAETHCS Yy BUIJISII TETIa
BUXJIOTIHUX Ta3iB, MOBITPSIHUX MOTOKIB 1 pimuH. KimbKicTe Temia, mj0 HE BHKOPHCTOBYETHCS, 3a
pe3yibTaTaMu JTOCHIPKeHHs cTaHOBHUTH Bin 20 mo 50% mpoMmcioBoro crioxuBaHHs eHeprii. Ha
XapuOBUX MiNPUEMCTBA YKpaiHH HIOJHS MOYKJIMBO €KOHOMUTH 3HAYHY KUTBKICTh KOIITIB 1 pecypciB
IUISIXOM BIIPOBADKCHHS €HEProe(EeKTHUBHUX MPOIECIB Ta TEXHOJOTIH, TAaKUX SK PEKyleparis —
MPOIIeC MOBTOPHOTO BUKOPWCTAHHS YACTWHHU EHEPrii, sSika BUHHUKAE MPU HArpiBaHHI MPHUILTUBHOT
BOJIY, 3 METOIO ii MOAATBIIOr0 BUKOpUCTaHHS [1]. BUThIIICTh TPOMHUCIOBHX MIAPUEMCTB XapUIOBOi
MIPOMUCIIOBOCTI MAIOTh TEXHOJIOTIYHI MPOIECH, K1 BKJIIOUAIOTh HArPIBaHHS MIEBHUX CEPEIOBUIII.

Marepiaau i meroau. B Ykpaini BUpOOHHUIITBO MPOIYKTIB XapuyBaHHs MOTpeOye 10 M’ SITH
pa3iB Oulbllie €Heprii, B TMOPIBHSHHI 3 IHAYCTpiaJbHO PO3BUHEHUMHU KpaiHaMH. XapuoBa
MIPOMHUCIIOBICTh 3aiiMae OAHE 13 MPOBIIHUX MICHb y CTPYKTYpl MPOMMCIOBOIO BHPOOHHUIITBA
Vkpainun. Ha 1 nomo mpumajgae maiike I'sita yacTUHa Horo 3arainpHoro oocsry. Ilotpedu
MIIPUEMCTB XapuyoBOi MPOMUCIOBOCTI B TalMBlI Ta €HEPrii MOCTiitHO 3pocTaroTh. ChOTOHI
TEXHOJIOTIi JTO3BOJISIIOTH YJIOBIIOBATH Ta IOBTOPHO BHKOPHCTOBYBAaTH HAIUTMIIKOBE TEIUIO Bi
ICHYIOUHX TIPOIIECIB IS OMAJICHHS, BUPOOJICHHS eIIeKTpoeHepTii, Tomo. Boma € HaOUTBIT IITHPOKO
BUKOPHCTOBYBAHOIO CHPOBHMHOIO Y Xap4oBii poMucioBocTi. KpiM Toro, y XxapuoBiii IpOMHCIOBOCTI
ICHYIOTh IIPOIIECH, SIKI BUKOPUCTOBYIOTh 3HAYHY KUTBKICTB TEIIa, IO MOTIM BUBOJIUTHCS Y BUTIISAI1
cTiYHUX BOJ. lle TeXHOJIOTTYHI MPOIECH 3 BUKOPHUCTAHHSAM TApH 1 raps4yoi BOJM: TMacTepu3allis,
CTepHWIi3alis, CYIIIHHS NPOMYKTIB, IMHBOBApIHHS, BHPOOHHUIITBO MOJOYHHX Ta KOHIUTEPCHKUX
BUpOOIB Ta HamoiB, Tomo. Jlmsg mpukiamy po3TISHEMO Taki MiANPUEMCTBA, JI€ MOXKE
BUKOPHCTOBYBATHCS pEKyIepallis: MOJOYHA,XTi00TIeKapchKa Ta MMBHA TaTy3b.

PesyabTaTtn nociaimkenHsi. Ha mignpueMcTBax MOJIOYHOI MPOMHUCIOBOCTI HEBiI €MHOIO
CKJIaJIOBOI0 TEXHOJIOTIYHOTO TPOLECYy € BHUKOPUCTaHHS BOAU. Boly BHUKOPHUCTOBYIOTH B
PI3HOMAHITHUX TEXHOJOTTYHUX TMpOIlecax, HAMpHUKIA] JJIsi MUTTSA OOJagHaHHS, CaHITApHO —
TirieHIYHUX TUIeH, B BUIUBIAI TEIUIOHOCIA (mapa), Tomo. Boja HamxoauTh 13 CHPOBHHOKO (B
cepeanbomy 1,5% nepepobiieHoro Ha miANPUEMCTBI MOJIoKa). HUCTY BOAY, sika BAKOPUCTOBYIOTH Ha
pI3HI TEHOJIOTTYHI TOTpPeOU, 3a0pyIHIOETHCS  PIBHOMAHITHUMH  JIOMIIIKAMHU, IEPEBaYKHO
opraniyHMHU. CTIYHI BOJIM MOJIOYHHMX 3aBOJIIB YTBOPIOIOTHCS B PE3YJIbTAaTi BUPOOHUYMX OIepallii,
MOB’SI3aHUX 13 MUTTAM TEXHOJOIIYHOrOo OONagHaHHS, TapH, Hiamor. Jlo OCHOBHHMX 3a0pynHEHb
CTIYHMX BOJ| HaJeXaTh CKJIAJIOBI MOJIOYHHMX MPOAYKTIB, MHIOYI 3aCO0M Ta CTOPOHHI MPEIMETH.
Bunyyatoun 3 Hei BCi KOpUCHI PEUOBUHH, BOIY, L0 3aJMIIMIACA, MOKHA BHUKOPUCTOBYBATH Ha
TexHIYH1 noTpeOdu. KoHneHnTparlist 3a0pyiHeHb CTIYHUX BOJ IMIAMPHEMCTB MOJIOYHOT ITPOMHCIIOBOCTI
Mae 3HaYHUM Jiana3oH KOJIUBaHb, SKUl OOYMOBIIOETHCS HE JIMIIE PI3HOMAHITHUM aCOPTUMEHTOM
MPOJIYKIIil, ajie 1 KOJMBAHHSAMU BUXOJY 1 3a0pyIHEHOCTI CTOKY mpoTtsrom Ao6u. Jlianazon 3miH pH
cepenosuina Bin 3,6 mo 10,4, remneparypu — Bing 15 1o 35°C. BMicT *upiB y CTIY4HMX BOJIaX LIEXIB,
0 BUITYCKAIOTh MPOAYKII0 3 BHUCOKHMM BMICTOM JKHUPY (Macio, BEpIIKH, CMETaHy) CKJIaJae
200...400 mr/m. OckilbKH y CTIYHMX BOJAaX MOJIOKO3aBOJIB MOXKYTb MICTHUTHCh HEPO3UMHEH1
MiHEpaNbHI JOMIIIKH, MEepe] MoJaueto iX Ha 010J0TiUHI OYMCHI CIIOPYAM HEOOXIAHO BIIALITYBAaTH
MEXaHIYHE OYMIIEHHS CTOKIB [2].

Ha xmi63aBojax, BoAy BUKOPUCTOBYIOTH JJIsl MPUTOTYBAaHHS TICTA, MIAITPIB XKHUPIiB, MATOKH,
MPUTOTYBaHHS 3aBapKu Ta iHII. BUKOPUCTOBYIOTh TaKOX 1 BOASHY Mapy A KOHAWUIIIFOBaHHS
MOBITPSI B PO3CTIMHUX M1aax, 3BOJI0KEHHS Mevel 1 MeKapHUX Kamep, CylIKa HaniBhaOpuKaTiB, Tapu
Ta iHII mpolecu 3 Temneparyporo TermioHocis Buiie 100°C. BogonocrauanHs ximi0omnekapcbKux
HIAPUEMCTB Mae OyTH Oe3nepebiifHuM, 3 TBOMa OKPEMUMHM BBOJAMH Ha KUIbLIEBY BOJOIPOBIIHY
Mepexky. B skocti apyroro mkepena BOJOTIOCTAaYaHHS MOKHAa BUKOPHCTATH apTE31aHCBKY
CBEp/UIOBUHY, HAsBHY Ha TEPHUTOpIii MiIOpUeMCTBA. XIIIOONMEKapChbKi MIANPHEMCTBA TOBUHHI
BUKOPHUCTOBYBATH IMUTHY BOJAY Ha BHPOOHHMUYI, TOCIOAAPCHKO-NMOOYTOBI Ta iH. MOTPEOH 3TiTHO
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caniraproro cragaapty J[CanlliH 2.2.4-171-10 «['irieHi4H1 BUMOTH J0 BOJM MUTHOI, MTPU3HAYCHOT
IUISL CIIO’KMBAHHS JIOAWHOIO». CTIUHI BOAM XJI1OONEKapChKUX IMIIMPUEMCTB MOXKYTh CKHIATHUCS B
MICBKY (MiCIIEBY) KaHATI3AIIHY Mepexy 0e3 MOMepeTHbOr0 OUUIICHHS B KUTBKOCTI (50 ... 65)% Bixg
CIIOKUBAHOTO 00’eMy BojH. [lepCcrieKTUBHUM HAPSMOM BHKOPUCTAHHS BTOPUHHUX €HEPTEeTHUIHUX
pecypciB € OmajeHHs! TeIUIMYHUX TOCIOAAPCTB MIANPUEMCTBA. [ TEIUUIh, PO3TAIOBYBaHUX Ha
TEPUTOPIi HPOMHUCIOBHX HIAIPUEMCTB, MOKYTh OyTH BUKOPHUCTaHI BiIXiTHI Ta3H BiJl TEXHOJIOTTYHOTO
oOnagHaHHs (HarpiBaJbHUX MEYEH, CyIIapoK Ta iH.) i KOTEIBHHUX arperaris, a TAKOXK rapsda Boja abo
rapa BiJl TEXHOJIOTTYHOTO O0JIaTHAHHSI.

[Tpu BuUpOOHWITBI NHUBa [UIA Py TEXHOJOTTYHUX TPOILECIB MOCTIHHO HEOOXiaHA BeIHKa
KUIBKICTh Tapsiuoi BOJHM, IO 3aCTOCOBYIOTHCS IIPH 00pOOIl CHPOBUHU Ta BUPOOHHUITBI nuBa. Ilapa
TOJIOBHUM YHMHOM 3aCTOCOBYETHCS TPH MAacTEepH3allii Ta CTepuilizallii BapUIbHUX KOTJIIB 1 TapH.
BinmpampoBana rapsiua BoJa Ta IMOBITPS MICTUTH BEIMKY KUTBKICTh TEIJIOBOI €HEprii, ajie Ha
OUTBIIOCTI MIANPUEMCTB IPOMHUCIOBOTO BUPOOHUIITBA MUBA ii IPAKTUYHO HE BUKOPHUCTOBYIOThH SIK
pecypc i TOBTOPHOTO BUKOpucTaHHs [3]. buibiia yacTuHa BOIM, CIIOKMBaHa y BUPOOHUIITBI ITHBA,
BUKOPHUCTOBYETHCS NMPU BUPOOHUITBI MPOJYKTY, a 1HIIA — B MPOIIECaX OXOJOJKEHHS 1 MPOMHUBKHU
obnagHaHHsA. B TexHoJIOTIUHOMY TIpoIieci OpoBapeHbh MOKJIMBO BUKOPHUCTOBYBATH BiIIpaIlbOBAaHE
TEIJI0, 1[0 YTBOPIOETHCS TPH OXOJIO/PKEHHI Cycia, JUisl TMOMEPEAHbOTO MIAIrpiBy BOIH, IO
3aCTOCOBYETHCS IS 3aTUPAHHS HACTYITHOT OPIIii COJI0TY, 3a JJOTIOMOTO0 CUCTEM peKyreparlii Teria
JUTsl KOHJICHCAIlll Tapy, M0 HAJAXOJWTh 3 €MHOCTI 13 cycioM [4]. YV mporeci BUpoOHHUIITBA MHBA
YTBOPIOETHCS 3HAYHUM 00cAT 3a0pyJHEHHX CTIUHHUX BOJI, BKJIIOYAIOYU B1AOpPaKOBAaHUM MPOIYKT 1
BOJY Ul MPOMUBKH oOnagHaHHs. [Ipy 11bOMy CTI4H1 BOM MICTATh TOKCUYHI PEYOBUHH, 1 SKIIO HE
MIPOBOJINTH OYHWIICHHS TaKWX CTOKIB, BOHM MOXKYTh 3aBJIaTH IKOJY HABKOJWIITHBEOMY CEPEIOBHUIIY
3aBSKA BUCOKOMY BMICTY OpraHigHUX pedoBUH. OcoOIMBY HEOE3IEeKy CKIaIal0Th TBEP/Il BIIXOIH,
SIK1 MOKYTh MICTUTH: OpTraHiuH1 PEUOBHHH, BKIIIOYAIOUN JPIKIKI, BIIXOIU Bi MpoueciB GpuibTparlii
Ta OCBITJICHHS; TiApOKapOOHAT, OJEpKaHWUN TiJ Yac IMOMEPEAHHOTO OYHUIIEHHS BOIM; IUIaM 13
OYHMCHHUX CIOPYJ CTIYHUX BOJ; HEOE3Me4H1 BIIXOIW, BKIIOYAIOYH BIAMpalbOBaHE Macio 1
PO3YMHHUKH MICIISI TEXHIYHOTO 0OCTyroByBaHHS Ta €KCIUTyaTarlii ooaaagHaHHS.

BucnoBku. [IpoaHamizyBaBIIM J1aHi TUIH IMAMPHEMCTB MOYKHA JINTH BHCHOBKY IO TEIJIOBA
eHepris Moxe OyTH MigmgaHa pekymneparlii s MOBTOPHOTO BHUKOPHUCTAHHS B TEXHOJIOTTYHOMY
mporeci, 3 METOor 30UThIICHHS EHEeproeeKTUBHOCTI XapyoBHX ITANMPUEMCTB YKpaiHU Ta
3MEHILEHHIO HEraTUBHOTO BIUIMBY Ha HABKOJIMIIHE cepenoBulle. Pekymeparlis Termia CTIMHUX BOJ
0COOJIMBO BHIIPABIOBYE ceO€ TpH BUKOPHUCTAHHI B PaMKax BHUPOOHUYHMX IPOIECIB, MO HIFOTh
MOCTIHHO, SIK Y Xap4yoBiili mpoMucI0BOCTI. Takox cuctema pekymnepaiii Teria BUriHa 3a HU3bKOTO
PIBHS BiIIPallbOBAHOTO TEILIa, aje BUCOKOTO poO0OYOro HaBaHTaXKEHHS, TOOTO peKymnepailis Teria
TUM BWTIAHIINIA, YUM JOBIIE OOJaJHAHHS 3HAXOJUTHCA B POOOTI, HANpPHUKIAL B OpOBapHSIX,
BUPOOHUIITBI XJ110y, MOJIOYHHX ITPOJIYKTIB 1 KOHAUTEPCHKUX BHPOOIB.
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TexHoJ0riss BUPOOHUIITBA NACTH HA OCHOBI MPSIHMUX OBO4iB
Ta JOCTiIKeHH AKICHUX MOKA3HUKIB MPOAYKUil

Ba6anosa O.1.', Muxaiisios B.M.>, 1.T.H.,
Mpacox C.B.%, k.1.1., llleBuenko A.O.%, k.T.H.
'Hayionanvnuii ynieepcumem xapuosux mexuonoziti (HYXT), m. Kuis, Ykpaina
? lepacaenuii 6iomexnonoziunuii ynisepcumem (JJBTY), m. Xapxis, Yrpaina

Beryn. IlepcieKTHBHUMEU HAINpsIMKaMy TEepepoOKH POCIMHHOI CHPOBHHHU Ha MiAMPUEMCTBAX
arporpoMHUCIIOBOTO KOMIUIEKCY YKpaiHM € BHKOPHCTAHHS HPUHIMIIOBO HOBHUX TEXHOJOTIH Ta
oOnasHaHHA, L0 J03BOJSIOTH MAaKCHUMallbHO 30eperTv O10JOTYHMKA MOTEHLIal MNPOAYKTY HpH
MIHIMaJIbHUX €Hepro- i TpyaoBurpatax. OcoOnMBy yBary Ha ChOTOJHIIIHINA JE€Hb 3aCIyrOBYIOTh
HAyKOBI1 pO3p0OKH BYCHUX 3 OJICP KaHHS MPHUHIIMTIOBO HOBUX Xap4YOBUX MPOAYKTIB 3 BUKOPHUCTAHHSIM
npsiHoi cupoBuHHU[ 1, 2].

AHasi3 HayKOBUX Ipalb I0Ka3aB, 1110 HAOLIbIII MPOTPECUBHUMHU 1 IEPCIIEKTUBHUMHU € PO3POOKH
CHPSIMOBAHI Ha OJIep’KaHHS MAacTONOAIOHUX, MIOPENOAI0HUX 1 MOPOLIKONONIOHNX HamniB(padpukaTiB
Ta TOTOBUX JO B)KMBaHHS XapyOBUX MPOAYKTIB y BHUIJISAI 0araTOKOMIOHEHTHUX CyMilled 1
koMmrmo3ulliil. [IpiopuTeTHUM HaNPSMKOM TEXHOJIOTTYHOI OOPOOKHU € 3aCTOCYBaHHS HETPaAULIIHHUX
METO/IIB 1 CIOCOOIB XapuOBUX MPOIYKTIB.

Bukopucranns ynetpazsyky, HBU-narpiBanns, [U-narpiBanus 1 pi3HUX KOMOIHOBaHHX CIIOCOOIB
JIO3BOJIUTH 3HAYHO IHTEHCH((DIKYBATH TPOIIEC, MIABUIIUTH SKICTh TOTOBOTO BHpOOy, a came TOJIOBHE,
3BECTH J0 MIHIMYMY IIPOLIEC BIIXO/IIB Ha KOKHIM CTa/ii TEXHOJIOTTYHOTO npo1iecy. 3actocyBanns HBU-
€Heprii y Xap4oBUX LUISIX JO3BOJIUTh CKOPOTUTH TPUBATICTh 00OpOOKH, 3011bnTH Ha 15...20 % BuXig
TOTOBOTO BUPOOY, MIHIMaJIbH1 BTPATH 010JIOTTYHO aKTUBHUX PEYOBHH, 30KpeMa BiTaMiHIB, TIOTI(EHOIB,
OpPraHIYHUX KHUCJIOT, IIYKPY 1 MEKTHHIB, a camMa rOJIOBHA, BIICYTHICTh KaHIIEPOTEHIB, IO CIIPUSTINBO
MMO3HAYAETHCS HA CAaHITAPHO-TEXHIYHUX YMOBax podoTtH [3].

Marepiaim Ta Meroau. Y poOOTI BUKOPHUCTOBYBAIMCH TEOPETUYHI Ta EKCIIEPUMEHTAJIbHI
METOJU JOCII/DKEHHS TEIUI0O-MacOOOMIHY TIiJT 4yac MIKPOXBUJIBLOBOI BaKyYyMHOI OOpPOOKH TPSHUX
OBOYIB B yMOBaX MEpEeMIIIyBaHHS, a TaKOX Cy4dacHI €KCIIEPUMEHTaJIbHI METOAW BUMIPIOBAHHS
JIETCKTPUYHKX Ta (PI3UKO-XIMIYHHX BJIACTUBOCTEH XapuyoBO1 CHPOBHHH. J[0CIIKEHHS CTPYKTYPHO-
MEXaHIYHUX BJIACTUBOCTEH BHU3HAUAJIMCS Ha poTaliiiHoMy Bicko3uMeTpi «Peorect-2».

Pe3yabraT Ta 00roBopeHnHst. [lacta 3 npsHUX OBOYIB nepeadayae BUKOPUCTAHHS KOMIIOHEHTIB Y
TakoMy ckiami, %: mnerpymka (kopiHas) — 18...22; macrepHak (kopiHHa) — 4...6; cenepa
(xopiHHs) — 4...6; merpymka (3eneHe JmcTs) — 48...52; cenmepa (3enene qmcta) — 8...12; xpin
(3enene ymcts) — 8...12.

TexHonoriunmii nmpouec BUPOOHULITBA MACTU 3 MPSHUX OBOYIB PEAT3YETHCS HACTYITHUM YHHOM.
KopinHs meTpymiku, cenepu, KpoIy iHCIEKTYIOTb, MUIOTh Ta OYMINYIOTh, MICIS YOTO PLKYTH 10
po3mipiB vactok (1...5):107 m. [ToapiOGHEHi KOMIOHEHTH 3MIIYIOTh, GJaHIIYIOTH FOCTPOIO TAPOI0,
a Hajani nmoapibHTE A0 po3MipiB (0,1...0,5):107 M, micas Yoro MpoBOAATH MPOTpiBaHHSA Ta
KOHLIEHTpYBaHHSI oTpuMmaHoi cymimi B HBY-momi 3a ymoB BakyymyBauus mpu 40...50 xlla i
temnepatypi 75...80 °C no Bwmicty cyxux pedoBuH 30 %. OTpuMaHy cyMill HEpeTHparOTh A0
YTBOPEHHS OJJHOPIAHOT KOHCUCTEHLIIT 3 J0JaBaHHSAM HOIPIOHEHOT 3eJIeH1 MeTPYIIKU, CEIepPH, KPOITy.
I'oToBHI MPOIYKT miassrae po3ghacyBaHHIO, 3aKYIIOPIOBAHHIO, MAPKYBaHHIO.

OCHOBHOIO METOI PO3pOOJIEHOTO Ccrmoco0y MiJABHUIEHOT Xap4oBOi 1 010JOTIUHOT HIHHOCTI €
MakcUMalibHe 30epexeHHs O10JIOTTYHO aKTMBHHUX pe4yoBMH. Ile jocsraerbes 3a paxyHOK
BUKOPHUCTaHHS KOMOIHOBAaHOI1 TEIUIOBOI OOpPOOKH, siKa NO3BOJISIE 3HAYHO CKOPOTHTHU TPUBAIICTD
TEIJIOBOTO BIUIMBY 1 MiJBUIIUTH SKICTh TACTH.

Pe3ynpraT AOCHIIKEHb OPraHOJENTHYHUX TMOKA3HUKIB SKOCT1 MPOAYKTY, BUTOTOBJIEHOTO 3a
TpaJULIHHUM (KOHTpPOJIb) Ta po3poOieHuM (focmig) crnocobamu, HaBeaeHOo B Tabmumi 1.
OprasonenTHyHi MOKa3HUKU JOCTIAY NepeBepUIYIOTh TPAAULIMHUN CIOCIO MPUTOTYBaHHS CTPABH.
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Takoxx Oylio MOCHIIKEHO XIMIYHHMIA CKJIaJl IMacTH Ha OCHOBI MPSHUX OBOYIB, IO HABEJICHO B
Ta0IMI 2.

Taonuus 1 — OprasosienTHYHI NOKA3HUKHU SIKOCTI NACT

XapakTepucTUKu KoHuTtpois Hocmin
3oBHilHI BUTIA JpioHO moapiOHeHnx .
. [Tropenoiiona maca
KOMIIOHEHTIB
3amax [Ipuemuuii, BnacTuBHit . .
[TpuemHwMIA, BIACTUBHIA CUPOBUHH IO
CHPOBHHH IO
BUKOPUCTOBYETHCS
BUKOPHUCTOBYETBCS
Cmak Cnabo BupakeHUM SlckpaBo BUpaKeHH
Koncucrenuis IIpyxna OpnHopiznHa
Komi . . OpHopinHuii B ycii Maci, Bif] CBITJIO-
P baigHO-KOpUUYHEBHIA FAHOPIA e > BUL
YKOBTOT'O JIO CBITJIO-KOPUYHEBOTO
OpranonentuyHa
. 4,5 5,0
olIliHKa, 0an

Taoauug 2 — XiMiuyHMii CKJIax macT

[Toxa3uuku KonTpomns Hocmin
3aranpHa Bojora, % 50,0 50,0
A30TOBMICHI 4.4 6,3
KOMIIOHEHTH, %

Biramin C, Mmr% 39 66

Kaportun, mr% 0,04 0,07
B1, mr% 0,11 0,19
B2, mr% 0,15 0,25
PP, mr% 1,40 2,42

Humu pesynpraramu  jpoBeacHo, 1o HBY-narpiBanHs 3a yMOB BakyyMyBaHHS 1
MepeMillyBaHHs CIIPHUsSE 3HAYHO OUTBIIOMY 30€peKeHHIO (Di3MKO-XIMIYHUX BJIACTUBOCTEH BUX1THOT
cupoBuHU. Tak, BMICT a30TOBMICHUX KOMIIOHEHTIB (y BIJHOCHUX BEJIMYMHAX) y MMACTOMOMI0HOTO
npoaykTy Ouibie Ha 36...43%. BMicT BiTaMiHIB Tako € OUIbLINM, BiAMOBiAHO: BiTaminy C — Ha
69...92 %, kaporuny — Ha 65...75 %, Bitaminy Bi — Ha 65...73 %, B> — Ha 67...91 %, PP — Ha
73...80 %.

ToOTo, y cepeaHbOMy BMICT BiTaMmiHIB MepeOiibllye Yy MACTOMOIIOHOTO MPOIYKTY — Ha
65...92 %. be3ymMOBHO, 110 MEHIII MOIIKO/UKEHHS a30TOBMICHUX KOMIIOHEHTIB Ta BTpaTH
BITaMIHHOTO CKJIaJly MOSICHIOIOTHCS MOMIPHOIO TEIJIOBOIO OOpOOKOIO, sika BiIOYBA€eThCS 3a YMOB
BaKyyMYBaHHS [IPU HU3bKOTEMIIEPATYPHOMY PEXKHUMI1 Ta CKOPOUYEHI TPUBAIOCTI.

OCHOBHOIO CTaJi€10 TEXHOJIOTTYHOTO Tpolecy € 06poOka y moiai HBY mpotsarom 7...10 xBunux
70 OTPUMAaHHSI CYXHUX PEYOBHH mactomnofioHoro mpoaykty 30 %. 3Bakaiouu Ha Te, IO MacTa €
MPUHLIMIIOBO HOBUM NPOJYKTOM JUISl PO3paxyHKY 1 KOHCTPYIOBAaHHS JIiHIi HEOOX1THO OTPUMATH JIaH1
JeeKTPUYHUX BIACTUBOCTEHN MOAPIOHEHOTO CycleH31iHOro HamiBhaObpuKaTy, 3 1€ METO OyiIH
JOCII/DKEHHI 111 XapaKTepUCTUKN METOJI0M 3MIIIEHHS pPe30HAHCHOT YaCTOTH B Jlialla30Hi TeMIepaTyp
20...100 °C, Tabmums 3.

AHnaniz oTpuMaHHUX JaHuX €' 1€" € OCHOBHMMHU i/l YaC KOHCTPYIOBAaHHS 1 PO3paxyHKy anapaTy
HBY-00po6ku B cki1aji TEXHOJIOTTYHOT JTiHIT BUPOOHUIITBA MMACTH.

ITacta Ha OCHOBI IPSIHUX OBOYIB BUKOPUCTOBYETHCS SIK HAITOBHIOBAY a00 610J10T14Ha To0aBKa J10
COYCIB 1 MIOPENOIOHUX MEPIIUX CTPaB, TOMY BUHHMKIIA HEOOXIIHICTD Y JOCITIIKEHH] CTPYKTYPHO-
MEXaHIYHUX BIACTUBOCTEN MpoayKTy. JlocmimkeHHs Oyau crpsMOBaHI HAa BU3HAUEHHS HACTYITHUX
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XapaKTePUCTUK: IBUAKOCTI 3pyLICHHS, TPAHUYHOI HAPYTH 3pYIICHHS, €(EKTUBHOI B'A3KOCTI MACTH
Ha OCHOBI NMPSHUX OBOYiB. BUMipIoBaIy BIUTMB pO3MIpiB YaCTOK KOMIOHEHTIB mactu 1; 3; 5 Mm B
inrepBani temneparyp 30..90 °C, mo mnimmsirana HBY-o0poOui, a sk KOHTPOJBHHMN 3pa3ok
BHUKOPUCTOBYBAJIM MACTY, IPUTOTOBJICHY 32 TPAIUIIHHOIO TEXHOJIOTIENO.

Tadomus 3 — JlienekTpuyHi B1acTMBOCTI macTu mix yac Harpisanns y HBY-noni

HiiicHa VsBHa
Temmeparypa . .
cymii, °C HpOHI/II;J'II/IBICTI) HpOHI/II:;J:I/IBICTI) Kyt 3cyBy, tgo
20 15,25 6,10 0,4
40 13,15 5,26 0,39
60 11,20 4,48 0,4
80 10,41 4,16 0,4
100 8,78 3,31 0,36

AnHani3 OTpUMaHMX JaHUX BIUIMBY TEMIEPAaTypH 1 pPO3MIpy 4YacTOK NAcTH Ha IIBUJIKICTh
3pYIIEHHS JO3BOJMB BCTAHOBUTH, IO TPaHWYHA HAMpYyTra 3pyHIeHHS 3MEHIIIAch B 1,7 pasis, 110
ckianae st ¢ = 30 °C 3 po3amipoM gactok d =3 mm, O =700 Ila, 1 =90 °C 6 = 770 Ila; po3mip 4acTok
di=5mm,t=30°C; ©=13901IIa1¢=90°C O = 1120 Ila. IIpu upoMy MBUAKICTb 3pyLICHHS IS
KOHTPOJIBHOTO 3pasl<a npu t = 20 °C 6 =320 [1a © = 550 [1a. /Ins ymoB exciepumenty 3 d = 1...5
MM 3 t 30 °C edeKkTrBHA B'SI3KICTh 3HAXO/INJIACh B Mexax
Negp = 1800...7200 ITa-c, 31 =90 °C ey = 12...15 Ila-c.

Tak, HEOOXiTHO BII3HAYMTH, IO 30UTBIIIEHHS TEMIIEPATYPH BUKJIMKAE 3HAUYHE 30UTHIIICHHS BCIX
PEOJIOTIYHUX XapaKTePUCTUK TACTH. 3BaKAIOYH HA Te, 110 CEPEIHINA PO3MIP YaCTOK MACTH € OJHUM 3
OCHOBHUX YHMHHUKIB, $Ki BIUIMBAIOTh Ha SAKICTh 1 CTPYKTYPHO-MEXaHIYHI BIJIACTUBOCTI
0araTOKOMIIOHEHTHUX CUCTEM, MOTO 3MEHILIEHHS MPU3BOJIUTH A0 3HIKEHHS I'PaHUYHOI HANpyru
3pYyLIEHHS.

BucHoBku. Takium 4rHOM, 3aMpOMOHOBAHO CIIOCIO BUPOOHUIITBA MMACTH 3 MPSHUX OBOYIB, 1110
MOXe OyTHM BHUKOpPHUCTaHa SK CMakoapoMaTH4yHa Jo00aBka W HamiBpaOpukar B KyJIiHapHOMY
BUPOOHUITBL. OCHOBHUM pE3yJbTaTOM JIaHOTO e€Taly poOOTH € PO3IMIMUPEHHS AaCOPTUMEHTY
npoayKilii OaraTodyHKI[IOHATPHOTO TIPU3HAYEHHS Ta TIOKPAIICHHS 11 SKOCTI 3a paxyHOK
BUKOPHCTAHHS PEXHUMIB TEIIO-MAacCOOOMIHHOT OOpOOKHM, IO 3a0e3MeuyroTh BHUCOKHUHA CTYITiHb
30epexeHHs (PI3UKO-XIMIYHUX BJIACTUBOCTEH BUX1IHOT CHPOBUHH.

OtpumaHi pe3yiabTaTH € OMNOPHUMH XapaKTePUCTHUKAMHU Ui BUKOHAHHS I1HXKEHEPHHUX
PO3paxyHKIB 1 MiI00pa TEXHOJIOTIYHOTO 00JaHAHHS, III0 BXOAUTH JIO CKJIaJy TEXHOJOTTYHO1 JIHIT 3
BUPOOHUIITBA MACTH 3 BUKopucTaHHsaM HBY-HarpiBanHs 32 yMOB BaKyyMyBaHHS JUIsl MIJIPUEMCTB
PECTOPAHHOTO FOCTIOIAPCTBA 1 pO3JAPIOHOT TOPTIBIII.
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Tpenau iHHOBaLiliHOT0 NaKyBaHHS KOHAUTEPCHKUX BUPOOIB

Bo:xko A.FO., acmipanTtka, Y catwok C.1., k.T.H.
Hayionanvnui ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. Konaurtepcpka ramy3b € OJHIEIO 3 HAaWpPO3BHHYTIIMX Yy XapyoBid MPOMHUCIOBOCTI
VYkpainu, He 3Ba)Kal04M Ha T€ IO KOHJAUTEPCHKi BUPOOHM HE € MPOIYKTaMH IMEpIIoi HeOOXiJHOCTI.
KinpkicTh omeparopiB pUHKY 3 BHPOOHHMIITBA KOHAWUTEPCHKUX BHUpPOOIB csrae Ommspko 800, a
HaOLTBIT BUPOOHUKH BXOJATH 0 IIOPIYHOTO CBITOBOTO PEHTHHTY KOHIUTEPCHKUX KOMITaHiH TOTI-
100 Candy Industry. ¥ 2023 pomi A0 CBITOBOTO PEUTHHTY BBIMIIUIMA JBI YKpaiHChKI KOHIAMTEPCHKi
Koproparlii — KonauTepcbka kopnopauist «Roshen» (23 micue), lllokonanna ¢padbpuka «Millennium»
(77 micue) [1].

ITig yac BuUOOpPY KOHAMTEPCHKUX BHUPOOIB, CIOKMBadl 3BEPTAIOTh yBary Ha CMak, 30BHIIIHIN
BUIJISI, LIHY Ta nakyBaHHA. [lakyBaHHS KOHIUTEPChKUX BUPOOIB 3a3BHUall BIJIrpae BaXXJIMBY POJIb
y CHPUMHATTI CHOKMBAayaMU 30BHIINIHBOTO BUTJISAY BUpOOy came 3aBISKU Horo ausaiiHy. Ale B
HUHIIIHIX YMOBaX NMOTPiOHO 3BepTaTH yBary Ha Marepiaj MakyBaHHs, TOOTO HOro Oe3NnevHICTh [T
CTIOKHMBAYa.

Marepiaiu Ta MeToau. J[ns qocmipkeHHsT IHHOBAIIMHUX METOJIIB MaKyBaHHS KOHIAUTEPCHKUX
BHPOOIB BUKOPUCTAHO aHATITUYHI ITiIXOIM OI[IHKYA BITYM3HSHOI Ta 3aKOPIOHHOT iH(OopMaIrii.

Pe3yabTaT Ta 00roBopeHHs. AKTyalIbHICTh PO3BUTKY MAaKyBaJbHUX TEXHOJIOTIH MMOB’s13aHa 13
OTPUMAaHHSM HOBUX 3HaHb Ta 3aKOPJOHHOTO JOCBiTY, a TAKOK BUMOTaMHU €KOHOMIKH Ta €KOJIOT1i.

Konmurepceki BUpoOM 0Oe3mocepelHhO KOHTAKTYIOTh 13 IMAaKyBaHHSM, sIKE MOBHHHE MAaTH
6araToQyHKII10HAJIbH1 BIIACTUBOCTI:

— 3aXWIATH BUPOOHM BiJl MEXaHIYHUX IOIIKO/KEHb, 3a0pyIHECHHs, YTBOPEHHS KPHUXT Ta il
COHSTYHUX MMPOMEHIB;

— 3aXMIIATH BUPOOU Bl 37MMaHHS, BUCUXaHHS, 3BOJIOKEHHS Ta OKUCHEHHS;

— 3a0e3medyBaTy TPUBAIUN TEPMIH 30epiraHHs 13 30€pEeKEHHIM X CMaKy Ta apomary,

— MaTH 3/IaTHICTh YTBOPIOBATH HEOOXiTHI (hOPMHU NaKyBaHHS;

— 3a0e3medyBaTy CTIHKICTh 10 BOJIOTH Ta KHUPY;

— 3a0e3meuyBaTy TeXHOJIOTTYHICTD ITiJT Yac Mpolecy MaKyBaHHs [2].

[ToniMepHi MIIBKH € JiiepaMu YKpaiHCbKUX ONEPaTOPIiB PUHKY JJIsl TAKyBaHHS KOHAUTEPCHKUX
BUpOOIB (puc. 1, a), OCKUIbKH XapaKTEPHU3YIOThCA BOJIOTO- Ta J>KUPO-HENPOHUKHICTIO, HE
MPUIMIAIOTh, JIETKO BIAUISIIOTHCS BiJl BUPOOIB, 3aXHINAIOTH BiJl 3a0pyIHEHB Ta IMOIITKOHKEHB, MAIOTh
aHTHAAre31lH1 BJIACTUBOCTI.

Takox € mocuTh momyssipHuM makyBaHHs Tumy «Flow-pack» (puc. 1, 6) — me mosimepHi
MarepiajJyd 3 TepMETUYHO 3BApEHMMHM IIBaMHU, 3 BUCOKUMHU Oap’€pHHUMH BJIACTUBOCTSAMH, SKi
30epiraroTh apoMar, 3amo0iraloTh BUCHUXaHHIO, OKUCHEHHIO, YEPCTBIHHIO, PO3BUTKY MiKpodiopu,
MOTJIMHAHHIO CTOPOHHIX 3aIaxiB.

[TanepoBe makyBaHHs (puc.l, B) KOPUCTY€ThCS MOMMUTOM JUIsl MaKyBaHHS KOHAUTEPCHKUX
BHUPOOIB, TAKKX SIK LIYKEPKH, 1€YNBO, BadIi, MPSHUKHU. BOHO € 0THOpa30BUM, HEHIKIATUBUM Ta JETKO
YTUII3YETHCS.

Huni BaxxIuBUMH XapaKTepUCTUKAMH (PYHKIIIOHAIBHOTO AKyBaHHS € THYYKICTh, CTAOUIbHICTb,
MiZBUIICHA MEXaHIYHA MILHICTb, Oap’€pHI BIACTUBOCTI, 3AaTHICTh A0 0I0OpO3KIJIaJaHHs, MiHIMaIbHA
KUIBKICTH BIAXO/IB T4 €KOJIOTTYHICTb.

BaxnuBiCTh €KOJIOTIUHOT YIAKOBKHM TOSICHIOETHCS, TUM IO ii BUTOTOBJICHHS, €KCILTyaTallis,
30epiraHHs Ta yTHJII3allis He 3aBAAl0Th IIKOAU MPUPOI. ICHye KijbKa THUIIB yHAaKOBKH, SKI MOXHa
BBa)KaTH OUTBIN O€3MEYHUMHU TSI TIPUPOIH:

1) biopo3knagHa ynakoBKa, SIKy BHUTOTOBIISIIOTH 3 KYKYpPYI3SHOTO KpPOXMaal abo I1HIIMX
010pO3KJIaJIHUX MaTepiadiB. Y BOJOIOMY CEpElOBHII IiJ JMdI€I0 COHSAYHUX IPOMEHIB Ta
MIKpOOpPraHi3aMiB BOHa Mae€ 3[aTHICTh PO3KJIaJaTHCA Ha Oiomacy: BYIJIEKHCIMH ra3, BOJYy Ta
OpraHiuHi pe4OBHUHHU.
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Pucynok 1 — Ilpukyiaam nakyBaHHsI KOHAUTEPCbLKUX BUPOOIB B YKpaiHi:
a) moaimepHi miiBkm; 0) «Flow-pack»; B) manepose nakyBaHHs

2) YnakoBKa, IKy MOKHa NEepepoOUTH Ta BUKOPUCTATH JUIsl TaKyBaHHS HOBUX IMPOJYKTIB. Sk
MIPaBHJIO, BOHA BUTOTOBIISIETHCS 31 CKJIa, METAITY, MANepy, a TAKOXK JISSKUX BUIIB TUIACTHKY, TepeBara
SIKOT MTOJISITa€ B TOMY, 1110 BUKOPUCTAHHA il 103BOJISIE 3SMEHIIIUTH KUIbKICTh BIIXO/IIB.

3) YmakoBka, y ckiajl KOi BIACYTHIM IuiacTUK. BUKOpHCTaHHS IHIIMX MaTepianiB y SKOCTI
€KOJIOTTYHOTO TMaKyBaHHS: CKJla, KapTOHY, MeTaly, Mamepy, OIOMJacTHKy Ta IHIIMX € JIOCHUTh
aKTyaJbHOIO CBHOTOJHI TOMY, IO CHpHUsS€ BHUPINICHHIO TPOOJIEMH 3aXUCTy HABKOJHUIIHBOTO
cepenoBuma [3].

OmnepaTop pUHKY 3 BUPOOHHIITBA KapToHY Sappi Europe Ta koMmaHis makyBaqbHUX TEXHOJIOTIH
Syntegon Technology [4] BuUKOpPHCTOBYIOTH cepTu(ikOBaHUN Oap’epHUIl mamip, CTBOPIOIOYN
MaKyBaHHS ISl KOHAUTEPCHKUX BUPOOIB, 100 rapaHTyBaTH MOBHY Oe3meKky mpoaykiii. Po3pobnene
rarepoBe MaKyBaHHs Oe3NedHe, Mae IHTerpoBaHi Oap’e€pu MPOTH KHUCHIO, BOJSHOI MapH, JKUPY,
apoMartu3aTopiB Ta ojii. Bukopucranus 6ap’epHOro mamepy BHKIIOYAE MOTpeOy y T0JaTKOBOTO
JaMiHYBaHHI MaKyBaJIbHOTO MaTepiany Ta IMOJETIye Mmojaibiine Woro nepepodnenns. [TpupoaHiit
BUTJISA Tanepy 3abe3rnedye sIKICHWM 30BHINIHIA BHTJIS] MaKyBaHHS KOHAMTEPCHKUX BHUPOOIB Ta
MPUEMHICTD JOTHKY JIJISI CIIOKHBAYIB.

BupoOuuk xonauTepchkux BupoOiB Fazer [5] 3meHmrye BukopucTaHHs miaacTuky Ha 1200 kr
HIOPIYHO, 3aBASKU 3aMiHI KapTOHHOTO MAaKyBaHHS 13 MOJIETUICHOBUM IOKPUTTAM Ui aJBEHT-
KaJICH1apiB 13 COJIOAOIIAMH, Ha BAKOPUCTAHHSI JIETKOTO KapTOHY 3 TUCHEPCIHHUM MOKPUTTIM. Januit
KapTOH BUTOTOBJICHUH 3 YUCTOBOTO BOJIOKHA Ta Ma€ HEUTpalbHI CEHCOPHI BJIACTUBOCTI, IO HE
BILUIMBAE Ha BUPIO BIIPOJIOBXK TEPMIiHY Horo 30epiranHs. [lakyBaHHs agBEHT-KaJIeHIaps MOBHICTIO
MIIa€ThbCs MepepoOIli, JIErKiCTh Ta €(EKTUBHICTh BUKOPUCTaHHS MaTepialy 3MEHIIYE BUKHIHA
BYTJICIIO HA YBEPTh.

Y poboti [6] mpoaHanmi3oBaHO BHKOPUCTaHHS IMAaKyBaJbHUX MaTepialliB, IO BUIOTOBJEHI
METO/JIaMHi HAHOTEXHOJOTIM it 30UIbIICHHS TEPMiHY NPUIAATHOCTI, MOKPAIICHHS SKOCTI Ta
0€3MeYHOCTI XapuoBUX MPOAYKTiB. HaHOTEXHOIOT1 IHTENEKTYyalbHOTO MaKyBaHHS 30CEPekKYI0Th
Ha 3aXUCT1 XapuoOBOT0O MPOJIYKTY BiJl OKUCHEHHS Ta BOJOIOCTI, 30araueHHs MpoayKTiB MiHepaIaMu,
BiTaMiHaAMU, aHTUOKCHIAaHTaMU Ta e(IPHUMH OJIISIMH, IOKPAIICHHS OPTaHOJIENITUYHUX BIACTUBOCTEN
(migBuieHHST cMaky a0 KOJbOpy), MOJOBKEHHS TEpPMiHYy HOPUIATHOCTI Ta AHTHUMIKPOOHOTO
nakyBaHHs. [loTeHmiliHe 3acTOCYBaHHS B MaKyBaHH1 KOHJIUTEPCHKUX BUPOOIB MalOTh HAHOEMYIb Cii
(100...500 uMm), sKi 10AaOTh y (DYHKIIOHAIBHI Xap4oBi iHrpeaieHTH. HaHOKOMMIO3UTH, 1110 MAIOTh
HaHOIIAPOBY CTPYKTYPY, B3a€EMO/IIFOUH 13 HAHOTJIMHOIO, JIIFOTh SIK Oap’ep JUIs BOJIOTH Ta rasis.

HanonaminaT, 1110 CKJIaJar0Thes 13 IBOX a00 OuTblIe MIapiB MaTepiany, MOXKYTb MICTUTH iCTIBHI
KOMIIOHEHTH, Ha OCHOBI IoJicaxapu/iiB, OUIKIB Ta niminiB. HaHomamiHaTH MOXYTh OyTH HOCIIMH
(GYHKIIOHATBHUX KOMIIOHEHTIB — apoOMaTH3aToOpiB, aHTHOKCUAAHTIB, OApBHMKIB, aHTUMIKPOOHUX
CTOJIyK Ta MOJIMIIYBaTH TEKCTYpPHI BIACTUBOCTI Xap4OBHUX MPOAYKTiB. [laHe MOKpUTTS € Oap’epom
JUIS BOJIOTH, Ta3y, JIMiAIB Ta BUKOPUCTOBYETHCSA MJIsi TOKPUTTS I[YKEPOK, MIOKONAdy, PI3HUX
XJ11600yI0YHUX BUPOOIB.
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Kowmmnanis 1IC Packaging [7] po3po0iisie BHCOKOSIKICHY YIaKOBKY Uil KOHIUTEPCHKUX BUPOOIB
Ta IHIIUX Xap4OBUX MPOAYKTIB 13 JOTpUMaHHAM NpuHIUITY «CkopoueHHs-I10BTOpHE BUKOPUCTAHHS -
Bropunna nepepoOka». BUpoOHUIITBO MIACTUKOBUX KOHTEHHEPIB 13 3aMiHOI0 MaTepialy TpuMmaya
Ha TpaB’saHUN mamip (puc.2, a), 3HWKYe BUKOpUCTaHHA IwutacTuky Ha 40...80 %. Bukopucranus
TpaB’siHOTO Tarnepy (puc. 2, 6) a7 BUpOOHMIITBA MaKyBaJIbHUX MartepiaiiB ckopouye Bukuaun CO2
Ha 25 %, Ta € MpUAATHUM JUIsi BTOPUHHOI nepepoOku. [lakyBaHHS 13 BiIHOBIIIOBAaJIHHOI CHPOBHHU
(puc. 2, B), Takoi SK LYKpoBa TPOCTHHA, KyKypyZ3a, MaHiOK Ta HaciHHA oimBOK, € Ha 100 %
€KOJIOTIYHUM Ta JOCUTh MPAKTUYHHUM JJISl peanizaiii KOHIUTEPChKUX BUPOOIB.

licpackaging

innovative . individual . creative

www.iic-ag.com

0) 6)
Pucynok 2 — IlakyBannsa xkomnanii IIC Packaging:
a) i3 3MeHIIeHNM BMiCTOM IJIACTHKY; 0) i3 TpaB’AHOr0 Namnepy; B) i3 BITHOB/IIOBAIbHOI CHPOBUHH

[lepeBaramMu €koJIOT1YHOT YAKOBKH €:

— aJIbTepHATUBHI MaTepiay;

— pecypcHa Ta eKOJIOTIYHA YUCTOTa;

— MOJKJIMBICTb IepepoOICHHS;

— MOYJIUBICTh 6araTopa3zoBOr0 BUKOPUCTAHHS,

— IHHOBAIIIHE Ta YHIKaJIbHE BUPOOHUIITBO.

BucnoBku. KoHautepchki BUpoOH € MOMYJSIPHUM XapYOBUM TPOIYKTOM, TOMY HEOOXiTHO
3BEpTaTH yBary i Ha MakyBaHHS BUPOOIB JJIsg 3MEHIICHHS IIKIIJTUBUX BITXOJIB Ta 3a0e3MeueHHs
0e31meyHOCTI MpoAyKIlii. BUKOpUCTaHHS TUIACTUKY Ta TOJIETHJICHOBUX MaKyBaJIbHUX MaTepiaiiB
HOpOKYy 3MeHIyeTbes. [IpoBimHI KOMIaHii CBITY pPO3BHUBAIOTh HAIPSMOK aJlbTEPHATUBHOTO
nakyBaHHs. [HHOBaliiHUMU MaTepiagaMu JUisi BUpOOHUITBA MAKyBaJIbHUX MaTepiajiB € TpaB’ siHUM
namnip Ta BiJHOBJIIOBAJIbHA CHPOBHHA.
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IinBumenHs e¢eKTUBHOCTI pOOOTH KOMOIHOBAHOIO CYCJI0BAPUJILHOIO allapaTy

Yenearwk O.M., x.1.H.,, Yaoaos C.O., x.T.H., Ueneawok O0.0., K.T.H.
Hayionanvnui ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. Po3po6ka HOBOro 00agHaHHs, 34aTHOTO 3a0€3IEYNTH MPOBEICHHS KUTBKOX OTepallii,
€ aKTyaJbHUM 3aBJaHHSAM U MIANPHEMCTB Malol MOTY)KHOCTi, 30KpeMa MiHi-IIMB3aBOIB, 1€ €
rocTpa HeoOXiHICTh y OaraTo(yHKIiOHATFHOMY ycTaTKyBaHHI. Ha puHKYy oOnamHaHHS Ui MiHi-
MTUB3aBO/IB MPEJICTABIICH] anapaTH, sIKi HOEAHYIOTh QYHKIIT GUIBTPYBAaHHS 3 IPOMHUBAHHSIM OCaYy,
bubTpyBaHHS TiJ aTMOC(EpPHUM 1 HAUIMITKOBUM THCKOM, BIJJIUICHHS 3BaKCHHX YacTOYOK;
GbiTpTpartiitHoTO anaparty Ta 60iepa; 3aTOPHO-CYCIOBAPHILHOTO Ta (DUIHTPAIITHOTO anaparis.

[Iporec ocimanHs TBEPIUX YACTOYOK Ta MapaMeTpu MIapy Ocaxy MOXHa JOCIIKYBaTH SIK
eKCTIEpUMEHTAIBHO, TaK 1 TEOPETHYHO. MaTeMaTHYHHI OTHC POIIECY BIAUICHHS YaCTOYOK XMEITO
BiJ] Cyclla Ma€ BpaxOBYBaTH BIUIMB KOHCTPYKTHBHHX Ta PEKUMHHX IapaMeTpiB poOOTH amapary.
TpanuiiitHo MOl OCaIPKEHHS YaCTOYOK OTIMCYIOTh TIPOIIEC B HEPYXOMIM PITUHI 1 HE MOXKYTh OyTH
BUKOPUCTAHI VISl OTIMCY MPOIECY OCIIaHHS B anapari 3 Milankow. Tomy OyJio OCTaBICHO 3aBIaHHs
— CTBOPHUTH 3/ICKBaTHY MaTeMaTHYHY MO/IEIb TIPOIIECY BITOKPEMIICHHS Bifl CyCiia TBEPIMX YaCTHHOK
MOAPIOHEHOT0 XMEJI0 3 METOI0 YAOCKOHAJeHHS KOMOIHOBAHOTO CYCJIOBAPMIIBHOTO amapary, SKHi
Oyne 3a0e3medyBaTH HE JIMINE HArpiBaHHS 1 KWIT ATIHHS Cycjia 3 XMeEJeM, a TaKOX 1 BIIIUICHHS
XMEJIeBOT IPOOHHH.

Marepiaim i meroau. OcapKyBaHHS B1IOYBAa€TbCA MPU CIIOBUIBHEHOMY 00O€pTajJbHOMY pycCi
cycna B anapari. [Iporiec ocimanHst TBEpANX YaCTOYOK 3HAYHOIO MIPOTO 3aJIEKHUTH Bifl KOHCTPYKIIIT 1
HIBUKOCTI 00€pPTaHHS ® MEPEMINIyI0YOro MpUCTporo. [[jisi BUBUEHHS OCiaHHS TBEPAMX YaCTOUOK
XMEJI0 Ha JHO arapaTa BUKOPHCTaHI HaiBEMITIpUYHA TEOPisSs PyXy PIYKOBHX HAHOCIB Ta TEOPis
MOTPAaHUYHOTO IIapy, 30KpeMa BIIOMHM pPO3MOILT TOJISI MIBUAKOCTI MOOIM3y aHa amapata. s
pO3paxyHKy 001acTi HAKOIMYEHHS 0Caly BUKOPHCTaH1 pe3yJabTaTh BioMoi 3a1a4i, po3B’s3aHoi V. T.
benesanrom, npo oOepTaHHs pIAMHYA HAJ HEPYXOMHUM JHOM. Y HaBEIEHUX pO3paxyHKax MPUUHATO
TaKl KOHCTPYKTUBHI MMapaMeTpy Ta pexxuMu poOoTH amapary: paaiyc R=0,24 m, yactora oGepTanHs
mimanku n=40...0 00/xs.

MareMaTuyHO OMUCYBaTH pyX B amapari AONUUIBHO Y MIJIIHAPUYHIA CHCTEM1 KOOpPJMHAT.
3arajpHa MOCTAaHOBKA 3afjayui BKIIIOYAE PIBHAHHS PyXy Ta YMOBH OJHO3HAYHOCTL. OCKUIBKH PYyX
4acTOYOK TBEpJOoi (a3u 10 IEHTPY amapary BinOyBaeTbcs y OyXKe TOHKOMY MIapi, Led Iporec
3JICKUTD BiJl PO3MOAUTY IMOJIS IIBUIKOCTI TOOJIU3Y JHA.

Pe3yiabTaTté i 006roBopeHHsi. 3 Teopili pyxy B'SI3KOi pIIWHU BiOMO, IO TMOOJIM3Y TBEPAOL
MOBEPXHI YTBOPIOETHCS MPUTPAHUYHHUM IIap, y CEpeluHl SIKOTO MIBUIKOCTI YacTOYOK pIAWHU
3MIHIOIOTBCSL Bl HYJIsSI JO TMEBHOTO PO3MOAUTY, THUIIOBOTO [UIsi KOXKHOI OKpemoi 3ajaadi.
CkopucTtaeMocs JJisi pO3paxyHKy 00JIacTi HAKOTIMYEHHS 0Cajly pe3ylbTaTaMu BiJOMOTO 3aBJIaHHS,
Bupimenoro Y.T. beneBaarom, npo obepTaHHs piAMHU HAJ HEPYXOMOIO OCHOBOIO (IHOM). PimuHa
00epTaeThCs 3 MEBHOIO KYTOBOIO IIBUIKICTIO HaJ HEPYXOMOKO OCHOBOK. OCKUIbKM 3MiHA KYTOBOT
IIBUKOCTI € JOCHTh IMOBUIBHOIO, MOXHA MPUOIU3HO MPHUUHATH, MIO MPOTATOM IEBHOTO dYacy

|5,|=const. I'pannuni yMOBM /Il KOMIIOHEHTIB IUBHIKOCTI: U, = 0; Vg =0; v, =0 npu z=0 1
v, =0; Uy = re TpH 2=, BBiBIIM 3amMicTh KOOpAWHATU Z OE3PO3MIPHY BEIUYUHY & — 2/ /v 5 @
JUIs CKIAJIOBUX UIBHAKOCTI B3SIBIIM TaKi BUPA3H: v, = raF (£); v, = roG(E); v, =veoH(&), 1

BpaxyBaBIIM BiIOMI NPUIYLIEHHS PO PO3MOALT THCKY, MOXHA 3HAMTH 3a JOMOMOTOI0 PsiB
noTpiOH1 pyHKUI F(&), G(&), H(E). SIK TOBIIMHA MIPUTPAHUYHOTO 1Iapy O MPUIHATA Ta BUCOTA, HA

AKI crmocTepiraeTbesi pyx cycia Ao LeHTpy amapaty. 3a manumu JIx. E. Himama, ue sBuiie
BiOyBaeThCs 70 3HaueHHs ¢ = 3,1. Toxi i 06epTaibHOrO pyXy PIAMHU HAJl HEPYXOMOIO OCHOBOIO

o = 3,1\/%. Otxe, cTae 3p03yMiio, 110 y pa3i HAIIOTo 3aBAAaHHS TOBIIMHA CTAHOBUTH MPHOIU3HO
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0,0017...0,0024 M mipu gactoTi obeprans mimanku 20...10 06/xB. IIpu ynoBuIbHEHH] PyXYy, KOJIU
KyTOBa IIBUJKICTh 3MEHIIYEThCS 10 4 00/xB, 1st ToBmmHA ctaHoBUTUME (0,0026 M. Takum yuHOM,
PO3paxyHKH TIOKa3ylOTh, IO MOXHAa BHKOPHUCTOBYBAaTH pE3YJIbTaTH 3TaJaHOro CIPOIEHOTO
3aBJIaHHS.

Pyx wacrodyok TBepmoi ¢asu cam mo cobi € JOCHTh CKIQAHUM. SIKIIO MIBHIKOCTI MOTOKY
MEPEeBUIIYIOTh IIBHUIKICTh PIBHOMIPHOTO OCA/DKyBaHHS Ta MOYATKOBY IIBUIAKICTE PYXY o

nou.p.’
JacTo4ka nepeOyBae y 3aBuCiIOMY cTaHi. Komm x BepTHKadbHA CKJIaJ0Ba MIBUAKOCTI MEHIIA 3a
MIBUJIKICTh OCA/DKYBaHHS, 9aCTOYKa KOB3a€ MO JHY. 3 ypaXyBaHHAM aKTHBHOI CHIIM JIOOOBOI [ii Ha
YaCTOUKY, CHJIM TEPTs YACTOUKH TI0 MOBEPXHI JTHA, 3aKOHY ApXiMeaa OTPUMY€EMO CHIBBIIHOIICHHS

IUISL TIOYAaTKy pyXy YacTOUKW Ha JHI (TadbMyBaHHS B OOEpHEHOMY IpOILECi) v 1 IIBUAKOCTI

nou.p.

BIAKIIAAHHS U,

Uy =084-0,,, , =084-a,,. (1)

ne da,, — Koe(IieHT 3aXOIUICHHS; ¥s 1Y — IMTOMA Bara 4acTOUYKHU Ta CyCla BIAIOBIIHO; g —

MIPUCKOPEHHS BUIBHOTO MaJIHHA; b — BU3HAYaJIbHUI Fr€OMETPUYHUNA PO3MIP YACTOUKH.

3 ¢opmynu (1) MoxkHa 3p0OUTH BUCHOBOK: TOTPAIUISIOYH Y 30HY anapara € V<Usiz, YaCTOUKA,
JTOTUKAIOYHUCH JI0 JIHA, OCIIa€ Ha HHOMY.

Paniyc oGnacTi yTBopeHHs ocany:

b

L e o)

hi (S \/Fz (OH)+G*(¢) =max \/Fz (&) + G*(¢) — GyHKII, 10 XapaKTepU3YIOTh PO3MOILT
IIBUKOCTEH y TOTPAaHUYIHOMY IIapi.

ExcniepuMeHTabHI PE3yNIbTaTH MPU MIBUIKOCTAX OOEpTaHHS MIMIAJKH MEHIIHX 3a 15 00/xB
IUTKOM MiATBEP/DKYIOTHCS TaHUMH, OTPUMAaHUMHU Ha OCHOBI MaTeMaTtnyHoi Mojeni. Tak mpu n=10
00/XB Ha JTHO TIOYMHAIOTH OCIAATH YaCTOYKH BCiX po3MmipiB. [1o BCiit moBepxHi IHA amapaTa OCiaroTh
HaWOUIBIII YaCTOYKH TPaHYJIbOBAHOTO XMeTo (po3mipom 2,8...8 MM). HacTtouku posmipom 2,0...2,8
MM OCIafoTh B 30HI - = 0,2 7. A YaCTOUKH, SIKi CKIaJal0Th Maibxke 63% Bix 3aranbHOi KUTBKOCTI

(ix po3mip 0,28...2 MM), OCiTar0Th B pajiyci »* = 0,12...0,17 . [loganbiie CroBiIbHEHHS YaCTOTH
00epTaHHs MIIIATIKK PO3UIUPIOE 30HY OCIIaHHS CEPeHbOI 1 ApiOHOT (pakiii.

BucHoBkn. OTpUMaHO 3aJIEKHICTh JUIS PO3PAXYHKY IIBHIKOCTI BIKIAIAHHS ULgiz, TPU SKIH
YacTOYKH, IO PYyXarThCs, OCIIAOTh Ha JIHO KOMOIHOBAHOTO CYCJIO BapWJIBHOTO arapary.
BcranoBneHo, 1o Juisi 9acTOYOK Pi3HUX PO3MIpiB 1 (HOPMHU MIBUIKICTh BIIKJIAIAaHHS 32 YMOBH PYXY
cycina B amapari craHoButh Bin 0,65 mo 0,08 M/c. Ha ocHOBI oTpumMaHUX pe3ylbTaTiB JaHO
PEKOMEH/Iallii M0 KOHCTPYKIIMHUX 1 PEKUMHUX IapaMmerpax amnapary. Po3pobneHa momens €
aJICKBaTHOK PEAJIbHOMY TMPOIECY OCADKCHHS, BIAXWICHHS OTPUMAHUX TEOPETUYHO 1
eKCIIEpUMEHTAJIbHUX JaHUX He nepeBunrye 7,15%.
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Heo0xignicTh 3acTOCyBaHHA iHHOBalliHHUX TEXHOJIOTIi 1151 BHUPOOHUIITBA M'sica Ta
M'SICHUX NPOAYKTIB

JIucenko I'.IL.
ITnemumym npoodosonvuux pecypcie HAAH (IIIP HAAH), m. Kuis, Ykpaina

Beryn. Punok M'sca Ta MSICHUX IPOAYKTIB YKpaiHM illie B JOBOEHHHI nepios nmepeOyBaB i
BILUTUBOM HETATUBHUX (aKTOPIB, 3HAYHUM YHHOM 33 PAXyHOK KPH30BOTO CTaHy MOTO CHPOBHHHOI
6a3u. Kputnano ckopouysanocs rnorodis’st BPX ta cBuHeH, 11iHM Ha POTIYKIIit0 3pOCTal, B TOH Yac
SK KYIIBEJIIbHA CIIPOMOJKHICTh CIIOKMBAYiB HaBIAKA CKOpOYyBajiach. ['amy3p TBapHHHHIITBA
noTpedyBaja 3HaYHOTO BIOCKOHAJICHHS, TPOTE YUCIEHHI1 JepKaBH1 IPOTpaMH 1 CTpaTerii MiATPUMKU
He jJocsarand ycmixy. B cydacHHMX yMoBax moBHOMAcCHITaOHO1 BiHM MpoOJieMa BUBYEHHS NUISAXIB
€(eKTUBHOTO PO3BUTKY Taly3l 3 BHPOOHHUIITBA M'sica Ta M'SICHUX MPOAYKTIB CTa€ ime OuIbIne
KPUTHYHOIO 1 TOTPeOye AETANbHIIIOTO BUBUEHHS.

Marepiaim Tta Meroau. s mpoBeAeHHS AOCTIKEHHS BUKOPHUCTAHO 3arajJlbHOHAyKOBI Ta
crieliagbHi METOJU: IAJICKTUYHUN, CUCTEMHOTO y3araJbHEHHS, €KOHOMIKO-CTATUCTUYHUM — JIJIst
0o0poOKkM ¥ aHadi3y CTATUCTMYHUX JaHUX; TpapluHUA Ta TaOMWYHUN — A0 Bi3yamizamii Ta
y3arajibHeHHs Pe3y/IbTaTiB TOCHIKEHHS; a0CTPAKTHO-JIOTTYHUN — 17151 GOPMYIIIOBaHHS BUCHOBKIB.

Pe3yabTaT Ta 00roBopeHHs. 3riJHO 3 OCTAaHHIMU HASBHUMU O(IIIHHIMHU JAaHUMU, HATAHUMH
Jlep>xaBHOIO CITYy’k0010 CTAaTUCTUKHM YKpainu [1], 10 moBHOMAcmITaOHOTO BTOPTHEHHS POCIMCHKOT
¢benepanii B Ykpaini y 2021 poui ¢yHkiionyBaino 820 nepepoOHUX HiANPUEMCTB, 110 3aiManucs
BUPOOHUIITBOM M'Aca Ta M'ICHUX MPOJYKTIB, 3 HUX 46% cremianizyBalich Ha BUPOOHUIITBI M'SICHUX
MpoyKTiB, 45% — m'sica, 9% — M'aca cBiiicbkoi ntuil. Y 2021 poui nepepoOHUMHU MIATIPUEMCTBAMHU
Oyno peanizoBaHO M'sica Ta M'SICHUX MPOJYKTIB Ha cymy 116127,8 muH TpH, mo Oyno Oinbiie Bixg
piBHs 2020 poky Ha 25% Ta ckmamano 15,3% Bin ycix peanizoBanux y 2021 poii xap4yoBHX
MPOAYKTIB. B 3aragsHOMY 00Cs131 peasri3oBaHOTO M'sica Ta M'SICHUX TIPOIYKTIB M'SICO CBIMCHKOT NITHII
ckianano 47,5%, m'scui npoayktu — 31,5%, m'aco — 21%. B uinomy y 2021 poui 72% mnignpuemcTs
rany3i Oynmu TpUOYTKOBHUMH, 3arajibHUM 0OCSAT YuCTOro mnpuOyTKy CckiaB 5685,9 MIH TpH,
peHTa0eNbHICTh OnepaniiHol AisIbHOCTI — 6%, peHTa0eNbHICTh yCi€l AisbHOCTI — 4,9%. 3araom y
2022 porii 6yno Bupobieno 2206,7 tuc T M'sca, mo Ha 9,5% menie Hix y 2021 10BO€HHOMY pOLIL.
I3 HuX M'co CBIHCHKOT NTHUI cKiagano 56,8%, m'sico cBuner — 29,9%, m'sico BPX — 12,2%, ixmi
BuaM M'sica — 1,2%.

PiBeHb crioxuBaHHs M’sica Ta M SICHUX MPOJYKTIB B YKpaiHi 3HAYHO HWKYHUH Bijl paIliOHAIBHOT
HopMmH, BcraHoBiaeHOi MO3 Vkpainu. 3okpema, B 2021 pomi M’sica Ta M SICHUX IPOJYKTIB
cnioxkuBainu Ha 34% meHIie Bz panioHanbHO1 HopMu (Tabi. 1). Kpim Toro, y 2021 (ie 1o0BO€HHOMY)
poti nopiBHAHO 13 2020 pokoM paKkTHUHE CIIOKMBAHHS M’sica CKOpOTHIIoCh Ha 1,5%, 1110 € HacHiaKoM
BKpail HEraTUBHUX TEHJEHIIIH, 10 MaHyBaJId B TBAPUHHUIIbKIN ramy3i. Ha xainb, Outbl CBKI AaH1
II0JI0 CTIOKMBAHHS XapuOBUX MPOJYKTIB BiACYTHI B J{epskaBHiil Ci1yk0i CTAaTUCTUKH YKpaiHU yepes3
BO€EHHI [1ii 1 TOYHO OI[IHUTU (PAKTUYHUYN CyHaCHUN PIBEHb CIIOKUBAHHS CKIIAIHO.

Ta6auus 1 — Cno:kuBaHHA M'sica Ta M'sCHOI MPOAYKUii B YKpaini

M’sico Ta M’sicHI
IToka3Hux
IPOJIYKTH

daxtuyne cnoxkuaHHs y 2020 poriii, kr/oco0y 53,8
daxtuyne cnoxkuBaHHs y 2021 porii, kr/oco0y 53,0
3mina gaktrunoro cnoxkuBanus 2021p. no 2020 p., % -1,5
ParjioHanbHa HOpMa CHOXKHUBaHHS, KI/0CO0Y 80

3miHa ¢pakTHyHOro cnokuBaHHs y 2021 p. 1o pauioHasibHOi HOpMH, % -33,8

IDicepeno: pospaxosano na ocHogi danux [epocasnoi ciyxicou cmamucmuku Yepainu [1]
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OCHOBHUMH HETAaTMBHUMH (haKTOpaMH B Taiy3i € piCT IiH Ha MPOIYKIII0 MPHU OJHOYACHOMY
3HIKEHHIO IIJIATOCIIPOMO’KHOCTI HAaceleHHs, CKopodeHHs mnoroiiB’s BPX Ta cBunelr uepe3
30MTKOBICTh IIbOTO BUAY AisSUIbHOCTI Ta iH. Lli pakTopH CpustoTh CKOPOYSHHIO BUPOOHHUIITBA M sica
3arajgioM Ta 3MiHaM y HOTO CTPYKTYpi BUPOOHHIITBA, 30KpeMa. Tak, SKIIO0 BiAMOBIAHO PalioHATBHUM
HOpMaM HEOOXiJHO HaiOimbIIe crioxuBaTH M’sica BPX Ta cBuHeH, (aKkTU4HI CTAaTUCTHYHI JaHi
CBimUHTH, 0 y 2021 pori yKpaiHIli HaBMAKH 13 3aralibHOTO 00CSTY M’sica CIIOKHUIIM HaOuIbIIe M'sca
ntuii — 47%. CBUHIHY BOHU CHIOXHUBaIM Ha piBHI 38%, stmoBuunny — 14%, a iHIMX BUAIB M sica —
2%. Take 3MIlIEHHS CTPYKTYPU CHOXXKUBAHHA BiIOYJIOCH Uyepe3 OUTbITy AJOCTYIHICTh /Ul HACEICHHS
JEMEeBIIOTO M sica NTHII. BUCOKI, MOCTIHO 3pocTarodi, I[iHK HA M'ACO Ta M’SCHY MPOIYKIIIO MPH
HU3BKIM KyIiBEIbHIM CIPOMOKHOCTI HAaCEJICHHS 3yMOBHIIN HAJIMIPHUH ITOTIUT BITHOCHO IHIIUX BHUIIB
M'sica jgemieBmoro M’sca nTHmi. [IomUT CTUMYNTIOBaB CKOPOYYBAaTH BHUPOOHHIITBO JIOPOKUHX
STIOBUYMHH Ta CBUHUHM 1 30UTBIIYBaTH — M'SICO TITHUIIL.

KpiMm Toro, ckopoueHHIO BHUPOOHHMIITBA IMX BHJIB M’ca CHPUSIO W 3HAUYHE 3MEHIIECHHSA
cupoBUHHOT 0a3u. 3a octanHi 20 pokiB noronis’s BPX ckoporunocs Ha 75%, xopiB — Ha 71%,
cBUHEM — Ha 46% (Tabmn. 2). 3a ocranHi 10 pokiB ckopodeHHs ckiano: BPX — 50%, xopiB — 47%, a
cBuHert — 35%. [IpuumHaMU IBOTO CTaJK: 3POCTAHHS BAapTOCTI KOPMIB, HE JOCTATHE 3aCTOCYBATH
HOBITHIX TE€XHOJIOTIM YTpUMAaHHS Ta BIATOJIBJI1 TBApUH, HEE(PEKTUBHICTh BIIPOBAHKEHUX JEPKABOIO
IporpaM Ta CTpaTeriii BIAHOBJIEHHS TBAPUHHUIITBA, NIEPEHACHYECHHS PUHKY 1HO3EMHOIO M’SCHOIO
CHUPOBHUHOIO HIDKYOI BAPTOCTI HDK BITUYM3HSIHI aHAJIOTH TOIIO. B OCTaHHI mepeaBOEHHI POKH, MTOTIPH

YHUCIIEHHI  JepaBHI  IpOrpaMM  MIATPUMKH  TBAapUHHULTBA  CKOPOYEHHS  IOTOJIB’S
CUIbCHKOTOCTIOJAPCHKHUX TBAPHUH MPOJIOBKYBAIOCH.
Tabanus 2 — KinbkicTh cilbcbkorocnogapcbKux TBapuH B YKpaiHi
BPX, tuc. ronis . [TTrns
CauHi, ’
IToxazHux yT. 4. . MJIH.
YChOTO THC. TOJIIB .
KOpPOBU roJIiB
KinbKicTh CLTbCHKOTOCTIOAPCHKUX TBAPUH
Ha | ciuHs:
2003 p. 9108,4 4715,6 9203,7 147.,4
2013 p. 4645,9 2554,3 7576,7 214,1
2021 p. 2874,0 1673,0 5876,2 200,7
2022 p. 2644,0 1544,0 5608,8 202,2
2023 p. 2307,1 1352,8 4948,3 180,5
3MiHa KUTBKOCT1 CUTbCHKOTOCIIOAAPCHKUX
TBapuH, %
2023 p. no 2022 p. -12,7 -12,4 -11,8 -10,7
2022 p. no 2021 p. -8,0 -7,7 -4,6 0,7
2023 p. 5o 2013 p. -50,3 -47,0 -34,7 -15,7
2023 p. 5o 2003 p. -74,7 -71,3 -46,2 22,5

IDicepeno: pospaxosarno na ocrosi danux [epocasnoi cuysxcou cmamucmuku Yepainu [1]

Cranom Ha 1 ciyns 2023 poky noromniB’st BPX cknanano 2,3 MitH rofiB, 110 MEHIIE OKa3HUKA
noBoeHHoro 2022 poky Ha 12,7%, B TOW yac sK CKOpPOYEHHs MOTOJIB’S 3a MOMepenHii mepiof
cknagano nuuie 8%. KinbkicTh KOpiB 3a pik BiifHM ckopoTunack 12,4%, ckopoueHHs B MoTnepeHii
nepioa cknagano auue 7,7%. Ioronis’s ceunelt Ha 1 ciuns 2023 poky csrano 4,9 MiIH roJis, 110
MeHIe KinbkocTi 2022 poky Ha 11,8%, a B monepeaHiii nepios ckopoueHHs csraio 4,6%. [Torouis’s
CBIlcbKOT THLI yCiX BUIIB cTaHOM Ha 1 ciung 2023 poky cknagano 180,5 MuiH rojis, 10 MeHIIe
noka3Huka 2022 poky Ha 10,7%, a 'y 2020 poui nopisHsaHO 13 2021 pokom BoHO 3pocTaino Ha 0,7%,
aJke B IOBOEHHUH MepioJ] MOTOJIIB sl MITUIII 3arajloM MaJlo TeHJICHIIiI0 /IO 3pOCTaHHS.
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[IporHo3yroun cydacHUW CTaH PUHKY M'sca Ta M'SICHUX TPOAYKTIB, BApPTO BII3HAYUTH, IO
o0csiri BUPOOHUIITBA MAIOTh MPOJOBXKYBATH 3HIKYBAaTHCh B HACIIIOK MOJAJBIIOTO CKOPOYEHHS
KYIIBEIbHOI CIPOMOXKHOCTI HACEJCHHS, POCTYy I[iH Ha TOTOBY MPOJIYKIIIO, PYWHYBaHHS Ta
MPU3YMUHEHHS MiAIPUEMCTB, JIOTICTUYHUX 3B’S3KiB TOMmO. TakuM YHWHOM, MOYHA 3pOOUTH
BHCHOBOK, IO BilfHA CIIPUYMHIIIA HOBI Ta MOCHJIMJIA HASBHI HETaTUBHI SIBUIIA B Taly31 BUPOOHUIITBA
M'sica Ta M'ICHUX ITPOJIYKTIB 1 3yMOBHJIa HEOOX1THICTh PO3POOKH 3aX0 1B IIOJI0 BITHOBJICHHS TaTy3i,
Kl OyayTh BKJIIOYATH MiIBUIICHHS €(EKTUBHOCTI T'OCHOJApIOBAHHS Ha OCHOBI 3aCTOCYBAaHHS
IHHOBAITIMHUX TEXHOJIOTIH, MmO 3a0e3rnedyaTh MIABUIICHHS SKOCTI MPOMYKII Ta EKOHOMIYHOT
KOHKYPEHTOCIIPOMOKHOCTI pUHKY M'sica Ta M'SICHUX MPOIYKTIB sSIK B YKpaiHi, TaK i B CBITI.

Binmosigao o nanux Jepxxcraty B YKpaiHi, B JOBOEHHHH TEPIiOI, BIIPOBA/PKEHHSAM IHHOBAITIHA
3aiimManucs aume 15,6% miAnpueMCcTB XapuoBOi MPOMHUCIIOBOCTI, a cepell BIPOBAHKEHUX HUMHU
IHHOBAITIMHUX TMPOIIECIiB, MAJIOBIAXOJHI Ta pecypco3depiratodi cranoBwin Jsmme 46,3%. B
pe3ynbTaTi, BTpaTH Xap4yoBUX MPOIYKTIB HA €Tarax MpoJI0BOJIBUOTO JIAHIIOTa Ta 0OCATH BIIXOJIB
BUpPOOHUIITBA XAapUYOBMX MPOIYKTIB 3pocTaiu. Tak, BTpaTH M’sica Ta M’ SCHUX MPOAYKTIB IpH
30epiraHHi Ta TPAHCMIOPTYBAaHHI BiJl BUPOOHUIITBA JIO €TaIly peaiizailii Ta XapuoBOTO CIIOKUBAHHS
HaceseHHaM caranu 10 tuc. T.

TeMmI TEXHIYHOTO Ta TEXHOJOTTYHOTO OHOBJICHHS Xap4yoBO1 MPOMHUCIOBOCTI YKpainu OyB
HAJTO MOBUILHUM. [HBECTYBaHHS 3/11CHIOBAJIOCH HE CTaOUIBHO Ta B HEJOCTaTHROMY 00cs31. CTyniHb
3HOCY OCHOBHHX 3ac00iB B ramy3i csraB 48%. Cepes cUTbCbKOTOCIIONAPCHKUX MIAMPUEMCTB, TOOTO
TUX 1I0 BUPOOJISIOTH CHPOBHHY JUId NepepoOHOi ramy3i, HaliMEHIE KamiTaJbHUX 1HBECTHUIII
CUTbCHKOTOCTIOIAPCHKAMH TTIITPHUEMCTBAMH CIIPSIMOBYBAJIOCH Y TBAPUHHUIIBKY TaTy3b. B Toi camuit
yac caMe Ha rajay3b BUPOOHHIITBA M’sica Ta M’ SICONPOJYKTIB cepel MepepoOHUX MiANPUEMCTB
HaWOUIBIIIE MPUITAIATI0 KaMiTATHbHUX 1HBECTHITIH.

Taka cuTyaiis moB’si3aHa 13 HU3bKOIO peHTalenbHICTIO BupolryBaHHs BPX Ta cBunel, mo
MPU3BENO JI0 CTPIMKOTO CKOPOUYEHHS iX moroiiB’s. B Toil cammii yac mepepoOHa Tamy3b JIHIIE
MiJBUIIYBaja CBOi OOCSATH BHPOOHHUIITBA M’SICOMEPEPOOHOI MPOAYKINI 3a paxyHOK MOCTIMHOTO
PO3UIMPEHHS BUPOOHUIITBA MTHII T4 IMITOPTY JIEMIEBOT CAPOBHHH 3 3aKOPJIOHY.

OcHOBHMMM HIIsIXaMu 30UTbIIEHHST BUpOOHUIITBA M'sica BPX Ta cBuHEW, moOJinmieHHsT HOTO
SIKOCTI 1 3HMYKEHHS COOIBAPTOCTI Ma€ CTaTH: 30UTBIIICHHS MTOTOJIB’SI M ICHOT Xy00H, YIOCKOHATICHHS
ICHYIOUMX Ta CTBOPEHHS HOBHX IOPIJ TBAPHH, 3aCTOCYBaHHS HOBITHIX TEXHOJIOT1M BUPOIIYBaHHS K
TOMIBIIl TBapWH, IHTCHCHU}IKAIlI BIATBOPEHHS TOTOIB S, IO MAlOTh IMIJICHIIOBATHCS HASBHICTIO
30aaHCOBAaHOT KOPMOBO1 0a3uW Ta BHCOKOTO pIBHS MeXaHi3allii Ta aBTOMaTH3aIlii BUPOOHHUYMX
nporeciB. [li 3axoau MarOTh COPHUIATH 3HIKEHHIO COOIBAPTOCTI M'ACHOI MPOJYKIlii, 110 HE Mae
HEraTUBHO BIUIMBATHU Ha il SKICTh, 1 320€3MeuyBaTH BUCOKHI PIBEHb KOHKYPEHTOCIPOMOKHOCTI Ha
BHYTPIIIHOMY Ta 30BHIITHbOMY pHUHKaX [2].

BucHoBku. B micis BOEHHHMI Tepioj ONMCAHI BHINE HETaTUBHI (PAKTOPH JIMIE MOCHISITHCS 1
noTpeOyBaTUMYTh 3HAYHOI yBaru JepKaBU Ui BIJHOBIIGHHS TONEPEIHIX MOTYKHOCTEH
BUPOOHUIITBA Ta MOJANBIIOTO PO3BUTKY Taiy3l. AJKe MOBHOMACIITAOHE BTOPTHEHHS POCIICHKOT
dbeneparlii Ha TepuTOpi0 YKpaiH# iiie OuTblile MOTIPIIKIO CUTYaIlito. B o6nacTsax, Ha TepUTOpii IKUX,
posropranuck abo a0ci TpuBarTh MaciTabH1 00ioB1 1ii (a came: [loHenbka, 3anopizbka, KuiBchka,
Jlyrancbka, Mukonaiscbka, PiBHeHCbka, CyMcbka, XapKiBChbka, XepCOHChKa) po3TamoBaHo 32% Bij
yecboro mnorouiiB’st BPX, 37% — noronis’s cBuned Ta 31% — moronis’s cBiiicbkoi mrumi. Tyt
BUpOOIIsIIOCH 26% M’sica Ta M SICOTIPOIYKTIB BiJl 3arajibHOTO OOCSATY MO KpaiHi, 3 HUX SJIOBUYMHA Ta
tensTuHa ckinaganu 37%, cBuHuHa — 39%, M'sico cBiiickkoi ntuni — 16% Big ychoro oocsry
BUPOOHMIITBA 1O KpaiHi [1].

CknazHO OIIHIOBATH MacIiTabu pyHHYyBaHb Ta 30MTKIB, SIKi MOHECIH CLICHKOIOCHOJIAPCHKI
MIAMPUEMCTBA Ta TOCTIOJAPCTBA HACENEHHS, K1 3aiiMalTUCh PO3BEACHHSIM XYA00H B IIUX 00IACTSIX.
MosxyTth OyTu 3pyHHOBaHI MOBHICTIO a00 YacTKOBO aJMIHICTPaTMBHO-TOCIOAAPCHKI OymiBii,
TPAHCIIOPTHO-JIOTICTUYHA 1H(pACTpyKTypa, OyTH HAasBHOIO HEcTada MEPCOHATy uepe3 eBakKyallito
HACEJICHHS, TMOPYIIEHO HAAXOKEHHS KPUTHUYHO BAXJIHMBHX JUId 3a0e3nedeHHs Oe3rnepepBHOCTI
BUPOOHMIITBA pecypciB (KOpMH, TMajbHE, €JIEKTPOEHEepris TOlo). 30KpeMa, ile Ha MOoYyaTKy
MOBHOMACIITa0OHOTO BTOPTHEHHsI 0YyJI0 3HECTPYMIIEHO 1 3ynmuHeHo nraxodadpuku «HopHoOaiBChKay

146



12-a MizkHapo/iHa crieniaTi3oBaHa HAYKOBO-IIPAKTUYHA KOH(MEPEHITis
“Tpennu lean-BupoOHUIITBA Ta TAKyBaHHS Xap4yOBOi MPOAYKIIii~, 20 BepecHs, 2023. Kuis, Ykpaina

(Xepconcrka 001.), «boromyxiBchka» (XepcoHchka 001.), «Oxode» (XapkiBCchka 001acTh),
iHKy6aTop y cMT MakapiB (KuiBcpka 00:1.) Ta iHIII HiANPHEMCTBA KyIM 4epe3 BOEHHI Jii OyIo
3a0JIOKOBAHO JIOCTYI JUIsl MpaliBHUKIB. YacTWHA IMX Ta IHIIMX BUPOOHMYUX MOTYKHOCTEH HOCI
3ynuHeHa abo MOBHICTIO 3pyiHOBAHA, 10 YHEMOXIIUBIIOE (DYHKI[IOHYBAHHS raiy3i Ha JOBOEHHOMY
piBHI, sikuid 1 Toai OyB He3amoBiTbHUM. IIpoTe, mompu moBHOMAcHITaOHY BiliHY MiJNIPUEMCTBA 3
nepepoOKH Ta BUPOOHUIITBA TBAPUHHUIIBKOI CHPOBUHU POJOBKYIOTH IMPAILIOBATH, BiIHOBIIOIOTH
MOTY)KHOCTI, 3a0e3Me4ylour HaceJIeHHS XapyoBHUMH MPOJYKTaMH. B MalOyTHbOMY raiys3b
notpeOyBaTuMe 3HAYHUX 3YCHJIb JEpKaBW s 1 BIIHOBJICHHA Ha OCHOBI 3aCTOCYBaHHS
IHHOBAIITHUX TEXHOJIOTIH, 0 0a3yBaTUMYTHCS Ha 1/1E5X OIIAIJIMBOTO BUPOOHHIITBA, €KOJIOTTYHOCT1
Ta €eKOHOMIYHIH JOLLTBHOCTI.

Jlirepatypa
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ExcnepuMeHnTajibHe J0CTiIKeHHS CYIIiHHA COKY IIOBKOBHMLI Y0PHOI /sl OTPUMAHHS
HATYPAJbHOI0 Xap40BOro 6apBHUKA

Mopos A.O.!, €suyk S.B.%, kana. texn. nayk, Illlyriok B.B.!, 1-p. Texn. nayk
' Hayionanvnuil ynisepcumem xapuoeux mexnonoeii, (HYXT), m. Kuis, Yxpaina
2 Vmancokuii nayionansHuii yuieepcumem caoisuuymea, (YHYC), m. Ymanw, Yepaina

Beryn. Slrogam sik TpyImi Xap4oBHX MPOAYKTIB, OaraTux MOXKHUBHUMHU PEYOBUHAMH, TIPUALIIIOTH
BEJIMKY YBary MpoTArOM OCTaHHIX POKiB. OCOOIUBY pOJIb BIIBOIATH iM Uepe3 KOPUCTH I 30POB S
IUIsL 3HIDKEHHST (PaKTOpIB PHU3HKY XPOHIYHHMX 3aXBOPIOBaHb. 3 M€l MPUYMHU YOPHA MIOBKOBHIIS
(Morus nigra L.) 3aliMae BaKJuMBE MICIIE B Xap4oOBIiil MPOMHCIOBOCTI 0ararboX KpaiH 3aBIsSKH
HAassBHOCT1 0COOJIMBOCTI XIMIYHOTO CKJIady.

3aBAsKU CBOill Xap4oOBil IIIHHOCTI HUHI IUIOJU IIOBKOBHUIII BKMBAIOTh K Y CBDKOMY, TakK 1 B
nepepobiaeHoMy Burisl. [1noau moBKoOBUII MOKHAa BUKOPUCTOBYBATH B PI3HUX OpMax, TaKHUX K
BapeHHsI, CUPOTI, OIET, KOHIIEHTPAT, MOPO3UBO, aJKOT0Jb. HemoqaBHi oCHipKeHHs TOKa3ally, 110
TUTOJM IIOBKOBHUIII MajlM CYTTE€BUH BIUIMB Ha JIIETYy Ta 3[0POB’S JIIOJAWHU 3a JOMOMOTOIO TaKHX
KOMIIOHEHTIB, K OpraHiyHi KHUCIOTH, (eHoin Ta caxapuau. [IOpiBHSHO 3 IHIIMMHU STOAAMH,
010aKTHBHI CHOJYKH Ta (PITOXIMIUYHI peYOBUHHU €KCTPAKTIB IIOBKOBHULII HE OYJIM J€TalbHO BUBYEHI.
CporogHi 6arato ranmy3eil MPOMHUCIOBOCTI JOCIIIKYIOTh, T€HEPYIOTh 1 3aCTOCOBYIOTH MPUPOJHI
010JIOTIYHO aKTUBHI CHOJYKH JJIs TPUTOTYBaHHS JIETUYHUX J00aBOK, HYTPULIEBTHUKIB,
(G YHKIIOHAJTBbHUX Xap4YOBHUX IHTPEAIEHTIB a00 HAaTypalIbHUX XapuOBHUX OapBHUKIB.

CylIiHHS € OJIHUM 13 METO/IB, IKUH IIUPOKO BUKOPUCTOBYETHCSI B XapuOBiid MPOMUCIOBOCTI, 1
BIH BUKOPHUCTOBYETHCS B ONTUMAJIbHUX yYMOBax OOpOOKM IjIsi OTPUMaHHS XapyOBUX MOPOLIKIB.
[Topomku mIo0-AriAHNX COKIB MarOTh 0araTo mepeBar i EKOHOMIYHOTO MOTEHITIATY B MOPIBHSHHI 3
pIIKMMH aHAJIOTaMH — 1€ 3MEHIICHWH o00’em abo Bara, MEHIIE TAKyBaHHs, IPOCTIIIIE
BUKOPHUCTAHHATA TPAHCIOPTYBAHHA, a TAaKOX 3HAYHO JOBIIMKA TepMiH 30epiranns. Kpim Toro, ix
bi3uuHM cTaH 3a0e3nedye CTaOUTbHUHN, TPUPOJHUH 1 JIETKO JO30BaHUM IHTPEIIEHT, KU 3a3BUYal
3HAXOJIUTh 3aCTOCYBaHHS B 0araThbOX MPOAYKTaX XapyyBaHHS, TaKUX K apoMaTU3aToOpu Ta
OapBHUKH.

OTpuMaHi B PO3NWIIOBAIBHUX CYIIApKaX MOPOLIKH (PPYKTOBUX Ta SITIHUX COKIB YacTo
Ha0yBalOTh HEraTUBHUX BJIACTUBOCTEH, TAKUX SIK JUIMKICTh, FITPOCKOMIYHICTD 1 HU3bKA PO3UHHHICTb.
Lle mosSICHIOETHCS HASIBHICTIO HU3bKOMOJIEKYIISIPHUX LIYKPIB Ta OpPraHiYHUX KHUCIOT, AKi CKJIAJal0Th
noHaza 90 % TBepAuX peuoBUH Y GPYKTOBUX COKax 1 mope. OTHUM 13 cioco01B YHUKHYTH JIUIIKOCTI
€ CYILIIHHS PO3MUJIOM 3 BUKOPUCTAHHSM HAIllOBHIOBAUiB 3 BUKOPUCTAHHSM TOJIiCaxapu/IiB.

Marepiaiu Tta Metoau. [lnoau dopHoi moBkoBuii (Morus nigra copty «Ykpaincbka 107»)
OioJI0T1UHOT cTajli 3piocTi 310pani Ha XMeIbHUIIMHI OuTst cenuina Mickkoro tuiy Crapa CuHsiBa.
Sroau Oyau OTHOPIAHUMHU Ta PETEIbHO BifiOpaHi 3a (OPMOIO Ta CTUTIIICTIO, MICISA YO0 MoApiOHEeH1
onenaepom. /{7 BuAaneHHs HACiHHS BHKOPUCTOBYBAJIHM CHUTO, Jajlli M’SIKO MpeCcyBaju MOJpiOHEHY
Macy AJsi 30UIbIIEHHST OTPUMAHOro coky. [lanpie cik 4OpHOI IIOBKOBHII CTEpUIIi3yBaBCS s
iHakTuBalii npupoaHux (epmentiB. CrepunbHUi cik ofHiel KoHUeHTpauii 3 15+0,5 % cyxux
PEUOBUH OXOJIO/DKYBAJIM Ta 3aMOpOXyBasiu 3a Temneparypu —17 °C 1 BUKOPUCTOBYBAIM IS
MOJATBIINX €KCIIEPUMEHTIB.

Jlnist CyIIiHHS BUKOPUCTOBYBAJIM JabopaTOpHUA poTaniiiHuil Bakyymuuil Bunapauk IKA RV 10
3 CIeLiaJIbHOIO KOJIOO0 /171 CYIIiHHSA. BUnapHUK Mae Taki OCHOBHI TEXHIYHI XapaKTEPUCTUKU: 00’ €M
koiOu — 1 11; niama3oH peryntoBaHHs Bakyymy — 1050—1 mOap; KolmBaHHs TeMmreparyp HarpiBy —
+1 K; mgiamazon o6epTanbHOTO MOMEHTY — 5—300 006/XB.

B sixocTi HamoBHIOBaYa B JIOCHIPKEHHSIX BUKOPUCTOBYBAIN NEKCTPUH KyKypya3sHuil (E-1400)
BITUHU3HAHOTO BUPOOHUIITBA.

VYci ekcrepuMeHTH ITPOBOANIN B TPHOX MOBTOPAX 1 MPOBOIMIIN JUCTIepciitHui aHani3. Haiimen
3Hauyma pisHuLg npu p < 0,05 6yna po3zpaxosana 3a nonomororo nakery STATISTICA.
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Pe3yabTaTn Ta 006roBoperHsi. CynriHHg COKY YOpHOT IIOBKOBHII Y JJAOOPAaTOPHUX yMOBaxX
Kadeapu TeXHOJIOT1l KOHCEpBYBaHHS 3/1MCHIOBAIM MPH TPHOX PEKUMAX:

1) Tuck B k061 anst cyminas 0,123 6ap, Temnepatypa BosiHoi 6ani 50 °C;

2) tuck B k061 ast cyminas 0,199 6ap, remmneparypa BoasHoi 6ani 60 °C;

3) tuck B ko061 mys cymriaas 0,311 6ap, remneparypa BoasHoi 6ani 70 °C.

ITix gac ycix mocminiB yacrota obepranHs koiu ctanoBmia 70 06/xB. [Iporec TepMiyHOTO
0OpOOJICHHS COKY BBXKAJIM 3aKIHYCHHUM IPU JOCATHEHHI CTa0LIPHOTO 3HAYCHHS MAaCOBOI YaCTKH
BoJioru (W) (2,5...4,5 %), sika KOHTPOJIIOBAJIACh OMIOCEPEIKOBAHO — MACOI0 KOHJCHCATY.

Pesynpratnn mabopaTopHUX JOCHIKEHb MOKA3ald, IO BMICT BOJOTH B MOPOIIKY YOPHOI
IIIOBKOBUIII 3MEHIITYBABCS 31 30UIbIIEHHSAM KOHIIEHTpAIlil HallOBHIOBaYa (AEKCTPUHY KYKYPYI3SHUN)
3 5% nmo 15% (puc. 1). Januii ¢akt MOXHA TOSICHUTH THUM, IO JOJATKOBA KOHIICHTPAILIis
JOMOMDKHOT CYIIMIIBHOT pEUOBUHH MPU3BOIUTH JI0 30UTBIICHHS CyXHX PEUOBUH COKY Ta 3MEHIIICHHS
3araJibHO{ BOJIOTH JIJIsl BUIIAPOBYBAHHSI.

] =
5% 10% 15%

Pucynoxk 1. 3mina macoBoi yactku Bojoru (W) B HOPOLIKY YOPHOI 1I0BKOBHIIL,
SIKUI MICTUTB Pi3HUI BiICOTOK JeKCTPUHY, 32 Pi3HUX TeMIepaTyp CyUIiHHSI

Hacumuaa wIimbHICTE MOPOIIKY YOPHOi MIOBKOBHUINI KosmBamacs Bim 43 mo 52 1/100 mu
[ligBuIieHHsT TeMmepaTypy MOBITPsI Ha CYIIIHHS MPU3BOAUTH J0 3MEHIICHHS HACHUITHOI MIUTBHOCTI
(puc. 2) Ta 30UTBIICHHS PO3YMHHOCTI BUCYIIICHUX PO3MUJICHHSM MTOPOIIKIB YOPHOT MIOBKOBHIIIL. JaHa
3aKOHOMIPHICTh TIOSICHIOETBCS TEMIIEPATYPHUM BILTHBOM Ha IPOIEC 3HEBOAHEHHS COKY IIIOBKOBHIII.

5% 10 %

Pucynok 2. HacunHa mibHICTh NOPOLIKY YOPHOI IIOBKOBMILI, 110 MICTUTH Pi3HUIl BiICOTOK
JEeKCTPUHY, 32 Pi3HHUX TeMIepaTyp CylIiHHs
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3a BHIIUX TEMIIEpATyp CYIIIHHS MIBUAKICTH 3HEBOJHEHHS MiABHILYETHCS, IO MPHU3BOIUTH IO
YTBOPEHHS OUIBII MOPUCTOi 00 (hparMEeHTOBAHOT CTPYKTYPH @ OTHKE, MEHIIOT HIUTBHICTh OTPUMAHOTO
nopomKy. TakoX MiIBUILEHHS TEMIIEpaTypd MOBITPS MpH CYIIIHHI 3a3BUYail MPHU3BOJHUTH JI0
30UTBIIEHHST PO3MIpy YacTHHOK. J[piOHI 4YacTHHKM OUIBII MIJIOTOMIOHMMH 1 TPU3BOAATH JIO
HEPIBHOMIPHOTO 3MOYYBaHHS Ta BiJHOBJICHHS, 110 HETaTUBHO /A€ B3HAKH I10JI0 BUKOPUCTAHHS Y
MIPOMHCIIOBOCTI.

HacumHa miinmpHICT TaKOX 3MEHIIYETHCS 31 30UTBIIEHHSM KOHIICHTpAIlil HallOBHIOBaYa (IIHB.
puc. 2). JlaHa 3aKOHOMIPHICTh TOSICHIOETBCS MEHIIOI MAacOBOIO YaCTKOIO BOJIOTH ab0 OUTBIIOIO
MOPHUCTICTIO (BMICTOM TIOBITPs)) B TOTOBOMY MpPOAYKTi, TaK SK HANOBHIOBAaYi SBIAIOTHCS
CTPYKTYpPOYTBOPIOBAYaMH.

30UTbIIeHHS KOHIEHTpAIlii HAalOBHIOBaYa MPHU3BOAUTH TAKOXK JIO 30UIBIICHHS PO3YMHHOCTI
nopomky. Lle MojkHa TOSCHUTH THM (DaKTOM, IO JEKCTPHH KYKYPYI3SHUN Ma€ Kpairy pO3YMHHICTb
y BOJ1 Ta i IEPEBaKHO BUKOPHUCTOBYETHCS B MPOLIECI CYIIIHHS CYCIIEH31M 3aBIsSKH HOro (Gi3MyHUM
BJIACTUBOCTSM, TAKHM SIK BUCOKA PO3YMHHICTH Y BO/IL.

BB nekcTprHY Ha pO3YHMHHICTh TOPOUIKY 3aJI€XKHTD BiJl HOTO BIUIMBY Ha BOJIOTICTH IMOPOIIIKY.
Ile MOXHa MOSICHATH TUM (DaKTOM, IO HU3BKHI BMICT MacoBOI YacTKH BOJIOTH Oe3MocepenHbo
OB’ sI3aHUH 13 IBUJIKOIO PETiIpaTalli€ro, OCKUIBKA YUM HUKYHUI BMICT BOJIOTH, TUM MEHII JTUTTKUMA
MOPOILOK 1, OTXe, OUIbIIA TUIOIIA NOBEPXHI MPU KOHTAKTI 3 periipaTaiiifHo0 BOJOI0.

BucnoBku. [Tnogn voproi moBkoBuili Morus nigra copty «Ykpaincbka 107» sBaseTbes
MEPCIIEKTUBHOIO CUPOBHHOIO U1l BUPOOHUIITBA HATYpalbHUX XapuOBHX OapBHUKIB. [locmimkeHHs
CYIIIHHS COKY IIIOBKOBHIII YOPHOT B Ja0OPATOPHUX YMOBaX MPH PI3HUX TEUIEpaTypax 1 TUCKY Mij
yac CyIIIHHS, KOHIEHTpallii HalOBHIOBaYa (JEKCTPUH KyKYpPYI3sTHOTO) OKa3alH TakKi pe3yibTaTu:

— BUIIA TEMIIepaTypa CYIIiHHS XapaKTepU3YEThCS 3MEHIICHHSAM 4Yacy 3HEBOJHCHHS,
3MEHIICHHSIM HACUITHOI IIUTBHOCTI Ta MaCOBO1 YaCTKH BOJIOTH B MTOPOIIKY;

— MIJBUIIEHHS KOHIICHTpAllli HamOBHIOBa4Ya CHpuse 30UIBIICHHIO MIBUJIKOCTI CYIIIHHS,
3HMKEHHIO 00’ €MHOT IIUTBHOCTI Ta BMICTY BOJIOTH.

Pesynbratn nmabGopaTopHHX AOCTIDKEHb MalOTh HAYKOBUU IHTEpEC Il TEPEHECEHHsS iX Ha
IIPOCHUCIIOBE CYIIIHHS B PO3IMMIIOBAIBHUX 1 BAJIKOBUX CyIIapKax.
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JocaitkyBaHHs (i3MKO-MeXaHIYHUX BJIACTUBOCTEN CTPeTY IUIIBOK 3 10aBAHHAM
BTOPMHHOI CHPOBUHH

Adainatoa M.P., Kyauk H.B., x.x.H., no11., Ctenanens B.B., k.T.H., 1011
Hayionanvnui ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Yxpaina

Beryn. [Tpo6nema nepepoOku yrakoBKY Ta BUKOPUCTAHHS BTOPUHHOT CHPOBUHH € aKTYaJIbHOIO
JUTS. BUPIIICHHST €KOJIOTIYHUX MUATaHb Ta OpraHi3allii OmayinBoro BUPOOHHUIITBA Y IMAKYBAIBHINA Ta
xapuoBoi ranmy3sx. CTperd IIIiBKa, 3aBSIKM CBO€I BIIACTUBOCTI PO3TATYBATHUCS MIPH JIii HAKIIAZAEHOTO
330BHI 3yCHJLJIS, & MOTIM BiTHOBITIOBATH CBii IOTIEPEIHIN CTAH TIiCIs 3aKiIHYCHHS ITi€T /111, 00yMOBITIOE
i IKUpPOKe BUKOPUCTAHHS JJIs1 OOTOPTaHHS OyAb-IKHX TOBapiB a00 BaHTaXiB, 30KpeMa Ha IMiIJJOHaX.
3acTocyBaHHS HOBUX BHUCOKOTEXHOJOTIUHUX SKICHUX MaKyBaJIbHUX MaTepiaiiB 3 BUKOPUCTAHHSIM
BTOPUHHOI CUPOBUHU € B@KJIMBOIO CKJIAaJI0BOI0 CY4acHOIO OIIAaJHOTO BUPOOHMIITBA. Bu3HaueHHs
BIUTUBY J1I0JjaBaHHS] BTOPUHHOT CUPOBUHU IIPU BUTOTOBJIEHHI CTPETY IJIIBOK Ta ii (PI3UKO-MEXaH1uH1
BJIACTHBOCTI € aKTyaJbHOIO 3a/adyel0 JJIs BHU3HAUEHHS ONTUMAJBHOTO CKJIALy IUIIBOK 1 iX
€(eKTUBHOTO BUKOPUCTAHHSI.

Marepiamm Ta Meroam. JlocnimkyBanuch 3pa3Kd CTpeTd IUIBOK, $KI BUTOTOBJIEHI 3a
TEXHOJIOTIEI0 KacT KOeKCTpy3ii 3 pomaBaHHsAM a0 50% BropunHHOi cupoBuHH (PCR) . OcHoBHI
(b13MKO-MeXaH1uH1 XapaKTepUCTHKH, a caMe: MaKCUMaJlbHe BIAHOCHE BUJIOBXKEHHS Ta MIIHICTh MPU
pO3puBi; MIIHICTP Ha MPOKOJ, MIUHICTh HA PO3JAMPAHHS BHU3HAYAJINCh 3 BUKOPHCTAHHSAM
naboparoproro oomagnanas Dow TS&D Tarragona Lab.

Ta6aunus 1 — CTpykTypa 3pa3kiB cTpeTd ILTIBOK

3pazok | 10% 10% (Illap b) 50% 20% 10% (Illap E) | PCR, %
(LTap (Iap | (Iap I')
A) B)
1 DX1 ETI ETI ETl | ATI+ETI (7:3) 0
2 DX1 ETI PCR PCR | ATI+ETI(7:3) | 49%
3 DX1 DX2 PCR PCR | ATI4DX2 (7:3) | 49%
4 DX1 ET2 PCR PCR | ATI4ET2(7:3) | 49%
5 DX1 XZ1 PCR PCR | ATI+XZ1(7:3) | 49%
6 DX1 XZ72 PCR PCR ATI1+XZ(7:3) 49%
7 DX1 DX3 PCR PCR | ATI4DX3 (7:3) | 49%
8 DX1 |DX2+55.5% PCR | PCR | DX3+55| ATI+DX2 49%
5% (7:3)
PCR
9 DX1 ET2 + 55.5% PCR ET2 + ATI+ET2 49%
PCR 55.5% (7:3)
PCR
0 DX1 |XZl1+55.5% PCR| PCR XZ1 ATI+XZ1 49%
+55.5% (7:3)
PCR

Cknan 5-TM IIApOBHX CTPETY-IUTIBOK (POPMYBaJIM 3 METOIO 3MEHIIEHHS BIUIMBY BTOPUHHOI
CHUPOBHMHHM Ha (PI3MKO-MEXaHIUH1 BIACTUBOCTI 3pa3KiB CTPeTY ILTIBOK. /{71 IbOro BUKOPUCTOBYBAJIH
MapKH MEpBUHHUX MoiMepiB 3 neBHUMU BnactuBocTsamu. Tax JIIIEHI, mapku DX1 mae Bucoky
yJIapHy MIilHICTh 1 MiIHICTh Ha po3pus, JIIIEHI, mapku DX2 moenHye rapHy T€XHOJIOTTYHOCTb
nepepoOku Ta HEOOXiTHI MIHICTHI BIACTUBOCTI Ta BigHOCHE BuAoBxkeHHs, JIIIEHID, mapku DX3
Ma€ JIOCTaTHIO CTIHKICTh A0 Mpokouy Ta po3aupy, MJIIIEHT, mapku ET1 Binpi3Hs€ThCS XOPOIIUMHU
(h13UKO-MEXaHIYHUMU BIIACTUBOCTIIMH, 0COONIMBO BiqHOCHUM BuIoBxkeHHM, MJITTEHT, mapku ET2
XapaKTepU3yeThCSl  ONTUMI30BaHMM OallaHCOM BIIHOCHOTO BHUIOBXKEHHS, yAApHOi MIITHOCTI Ta
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criiikocTi 1o npokoiy, YIIEHI, mapku AT1 wmae xopoii cuiruioBajabHi BIACTHBOCTI, TOMY BiH OyB
Bukopuctanuii g kmHr mapy. JIIIEHD mapoxk XZ1 ta XZ2 MarooTh yHIKaJbHE MOETHAHHS
YTPUMYIOYO1 CHIIH, €TAaCTUYHOTO BiTHOBJICHHS Ta MILHOCTI.

Pe3yabTaTn. PesynbraTu nokasytots (puc 1), mo gonaBanns 50% BTOPUHHOT CHPOBUHU B KacT
CTpETU-TUIIBKaX HE Ma€ HEraTWBHOTO BIUIMBY Ha BHJIOBXXEHHS. BHUHSATOK CTaHOBIATH 3pa3okK, IO
Mmictuth DX3, sikuii moka3aB HaWHWKYE BUIOBKEHHS. 32 pe3yibTaTaMi BU3HAYEHHS MAaKCUMAIIbHOTO
BUJIOBXKEHHSI HAalKpalIuii pe3ynbTaT y MOPIBHIHHI 31 CTaHIApTHUM 3pa3koM (1), sSskuii He MICTUTH
BTOPUHHHX MaTepiaiiB, Maiu 3pa3ku (3) 1(9), mus sikux y mapi B Oyno Bukopucrano JIIIEHI mapku
DX2 ta MJIIIEHI" mapku ET2, siki mO€qHYIOTh TapHY TEXHOJIOTIYHICTH HMEPEpOOKH, HEOOXimHY
MIITHICTh Ta BIIHOCHE BUJIOBXEHHS MOIIMEpY.

450 3971 - 378
360 340 344 354 341 351
I I I I I 257 I I I
1 2 3 4 5 6 7 8 9 10
Pucynok 1 — MakcumMalibHe BHIOBKEHHS 1151 KACT CTPETY-ILUTIBOK 3 MaTepiajaMu BTOPHHHOL
nepepooku
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Pucynok 2 — 3ycuiisi npu po3puBi /15l KACT CTPETUY-ILTIBOK 3 J0JaBAaHHAM MaTepiajaiB BTOPMHHOL
nepepooxku

PesynbpraTt BH3HAYCHHS 3yCHILIS IPU PO3PUBI CTPETU-ILTIBKU (PHUC.2) IEMOHCTPYIOTH BHIIII
3HAYEHHS UIS BCIX 3pa3KiB IUIIBOK 13 BTOpUHHUMU Matepiaiamu (2—10) mopiBHSIHO 31 CTAaHIAPTHUM
3pazkoMm (1). BukopuctaHHs BTOPUHHOI CHPOBHHHU Y CKJIaJi CTPETU-IUIIBKA J1a€ 3MOTY HaBITh
MOKPAILUTHU 1[I0 XapaKTePUCTHKY, TOMY TaKi IUIIBKU MOXYTh 3a0e3reuye BUILY CHUIY yTPUMAaHHS
BAHTAXY Ha MIIO0HI.

Pe3ynbrat BH3HAUYCHHS MIITHOCTI CTpPETY-TUTIBKM Ha TpokoJ 3a MeroioM Highlight (puc.3)
CBimM4aTh, 10 3pa3ok (7) Mae HaBiTh OUIBIIMKA TMOKAa3HMK MIIIHOCTI HA MPOKOJ Yy MOPIBHSHHI 31
cTannapTHuM 3paskoMm (1). e MokHa MOSICHUTH THM, IO B CKIaji 3pa3ka (7) Oy’a0 BUKOPUCTAHO
JIITEHT mapku DX3, sikuit Mae kpalili MOKa3HUKK MIITHOCTI TUTIBKH Ha MPOKOJI Ta PO3AUPAHHS.

PesynbTaTu gOCHiIKEHHS CYIPOTUBY JI0 PO3MPY MOKa3aiy, mo 3pa3ku (2-10) i3 BMicToM 50%
BTOPMHHUX MaTepiaiiB, MOKa3all HU3bKY CTIMKICTh O po3AMpYy Yy momepeuyHoMy HampsMky (CD)
MOPIBHSHO 13 CTAaHAAPTHUM 3pa3KOM.

Bunstkom 3pasok i3 BMictom JITTEHI mapku DX3, Tomy 1110 Mae Kparili MOKa3HUKU MIITHOCTI IUTIBKH
Ha TIPOKOJI Ta OIIp PO3AUPAHHIO.
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Pucynok 3 — MinnicTh Ha MpoKoJ1, 10 J0CHiIKYBajg0och Ha o0aanHanHi Highlight, nnsa kacrt crpery-

IUTiBOK i3 10JaBaHHSIM BTOPMHHUX MaTepiaJiB.
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Pucynok 4 — Onip po3aupaHHIO JJIf KACT CTPETY-IUIIBOK i3 1OAaBaAHHAM MaTepianiB BTOpUHHOI

nepepooku

BucHosknu

1.JlocmimkeHo OcCHOBHI (DI3MKO-MEXaHIYHI BJIACTMBOCTI CTPETY IUTIBOK PI3HOTO CKIALy 3

JI0JTaBaHHSIM BTOPUHHOI CHPOBHHH, BUTOTOBJICHUX 3@ TEXHOJIOTIEIO KACT-KOEKCTPY3ii.

2. IlpoBeneHO MOJENIOBaHHS pEIEnTyp I sSTUIIAapoBuX crperd-miiBok i3 PCR 3 meroro

3MCHBIIICHHSI HETaTHBHOTO BIUIMBY BTOPHMHHOI CUPOBHHHU 32 PaXyHOK BUKOPHCTaHHS MEPBUHHHX
MOJIiMEpiB, SIKi MAIOTh TIEBHI BIACTUBOCTI, 110 JI03BOJIMJIO CIIPUSATH MOKPAIICHHIO ITUX BIACTHBOCTEH
70 TPUWHSATHUX 3HAY€Hb, SKI HE BIIPI3HSIIOTHCA B BIIACTUBOCTEW CTAaHIAPTHOI I SITUIIAPOBOL
CTpEeTY-IUTIBKY, BUTOTOBJICHO1 0€3 /10/1aBaHHs BTOPUHHOT CHPOBUHH, OUTbII HiK Ha 5%.

1.
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Incrpyment SMED sik epekTuBnmii 3aci0 LEAN-Tpancgopmanii Ta nigBumeHHs
e(eKTMBHOCTI POOOTH Xap40BOro MiANPHEMCTBA

IMamenko b.C., K.T.H.
Hayionanvnuu ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. o6 BmwkuTH Ta epeKTHBHO iCHYBaTH y HOBOMY BHPOOHHYOMY CEpEIOBHINI, IO
CKJIAJIOCsl BHACIIIOK BIHCHKOBOI arpecii pociiichkoi Qenepartii, CydacHUM YKpalHCBKHM XapuOBUM
MIAPHEMCTBAM HEOOXiTHO BIOCKOHAJIOBATH Ta MEPENAlITOBYBATH CBOi BUPOOHWYI CUCTEMH, 1100
3aJJ0OBOJIBHUTH 3allUTH PUHKY Ta KIi€HTIB. [lapamurma omaumBoro BUPOOHMIITBA, a00 TOYHIIIE,
LEAN-Mucnennss nependayae eQeKTUBHY KOHUEMIII0 MEHEIKMEHTY, CYThb $KOi IOJIrae B
ONTHUMI3allll BUPOOHMYMX IPOLECIB 3a paxyHOK MAaKCHUMaJIbHOI OpIEHTAllll HAa 1HTEpecH 1 MOTpeOHn
KJIleHTa (PUHKY) 1 MOTHBaIlii KOXHOro npaiiBHuka [1]. Bona nepenboauae LEAN-Tpancpopmartiro
MIANPUEMCTBA — MPOLIEC MEePeXoay MiAIPUEMCTBA BiJl ICHYIOUOTO CTaHy /10 0akaHOTO, 1[0 BUMAarae
BHUBUYEHHS HOBOTO CIIOCOOY MUCJEHHS 1 JIiil, XapaKTEpU3y€ETHCS HE IIJITXOM peasti3alii HU3KH KPOKiB
abo pilieHb, a BU3HAYEHHSAM YITKUX IUIed, mpouecy 1 momeidt [1, 2]. Ogum 13 epeKTUBHUX
iHcTpyMmeHTiB LEAN-Tpancdopmarnii € mBuake nepenanaromkeHHs (SMED Bin anrn. «Single
Minute Exchange of Dies» — «mBuaka 3amiHa mTaMIiB / OCHAIIEHHS»). [HCTPyMEHT IO3BOJISIE
LIBU/IILIE TIEPEMUKATUCS MK CTaliIMU BUPOOHUYOTO MPOIIECY, 10 O3HAYA€ 3MEHIIIEHHS (PIHAHCOBHUX
Ta TUMYACOBHX BUTpAaT Ha CTBOPEHHS Ta 30epiraHHs NpoayKiii. Bmepiie Oyimo 3ampornoHOBaHO
smoHchbkuM iHx)eHepom Cireo Ciaro [3].

Marepiaimu ta metoau. [neero SMED € Bukonanus nepeGy0BH BUPOOHUYOI JIiHIT HE OLTbIle
sk 3a 10 xBunuH. [Momanemuii ii po3Butok npussiB 10 nosiBu Mmetoaukun OTED (Bim anri. «One-
Touch Exchange of Dies», 3amiHa ocHaieHHS OJHHM JIOTUKOM), IO CTaBUTh 3a METY
MepeHanaro/UKEHHsT OOMaJHaHHS MPOTATOM oxAHi€T xBuiaMHHU. [HcTpymeHT SMED 3abesmneuye
MIBUJIKHH 1 €(DEKTUBHUM CTIOCIO TTepeHaNamTyBaHHsI BUPOOHHYOTO MPOIIECY 3 TOTOYHOTO MPOJAYKTY
Ha HACTYITHUM, 110 HAJa€ 3MOTY 3MEHIIUTH KUTbKICTh BIAXOIB HA BUPOOHUYHX JIHISAX, ITIIBUIIUTH
e(eKTHBHICTh 3aJITHOTO OOJaTHAHHS, MOKPAIIUTH SKICTh OOCIYyroBYBaHHS, 3MEHIIUTH PO3MIPH
BUPOOHUYHX MAPTIH 1, TAKMM YHHOM, MIJBUIIUATH I[IHHICTh BUPOOHUIITBA [3, 4].

OCHOBHMM HUIAXOM Jis peaiizamii UMX 3aBAaHb € MPHUBEACHHS 4acy BUPOOHUYOTO IHKITY
(xapakTepusye (GakTUYHY HIBUIKICTH BHPOOHHYOIO TPOIECY: KUIbKICTh OJWHHIL MPOIYKIlI B
OJIMHMIIIO Yacy) y BIAMOBIMHICT 10 Yacy TakTy (1€ KUIbKICTh BUPOOIB, 10 MOTPIOHO 3pOOUTH B 1l
JKe TepioJ1 yacy, moo 3aJ0BOJLHUTH NMOTPeOy KitieHTa). [1i1 yac BUTOTOBJICHHS Xap4OBOi MPOIYKIIii
yac LUKIY MOXE BIIPI3HATUCH BiJl HOPMATHBHOIO 3HAYEHHS 4Yepe3 4Yac IPOCTOI (3YMHUHKH,
pemoHTH). kim0 oOnagHaHHS NOpU3HAUEHE UIS BUIYCKY pPI3HOI MPOJIYKIi, TO 0 MPOCTOiB
JOJTAOThCSl  TIEPEHATAro/UKEHHS. 3aJIeKHO Bin crnenudikd Ta 3aBaHTAKEHOCTI BUPOOHHUIITBA,
MepeHanaro/KeHHs 3aTHI 3a0upaTu 3HaYHy YaCTUHY 4acy 1 THM CaMUM 3HIKYBATH MPOAYKTUBHICTh
1 vac mukiny. Came Tomy BrpoBamkeHHS SMED € HeoOXximHOIO YMOBOIO e()eKTHUBHOTO
(GyHKIIOHYBaHHSI BUPOOHUIITBA.

3BakalouM Ha BHIIE 3a3HaueHe Juisi BrpoBapkeHHs SMED Ha oOnagHaHHI Xap4yoBHX
BUPOOHUITB TOTPIOHO 3PO3YMITH, SKHX I[JIeH HaMaraeTbCs MAOCSATTH ONEpaTop PUHKY MpHU
BIIPOBA/IXKEHHI ILOTO IHCTPYMEHTY. JI0 OCHOBHUX IU1ell 000B’I3KOBO MaIOTh BIAHOCUTHUCS TaKi:

—  3HIDKEHHS NPOCTOI0 00JIaJHAHHA Ta BUPOOHUYMX MOTYKHOCTEHH;
—  CKOPOYEHHs 3amaciB He3aBepIIEeHOro BUPOOHUIITBA (JeTaneil, MaTepiaiiB, HaniB(haOpUKaTiB)
—  PO3IIMPEHHS aCOPTUMEHTY MPOIYKILIi.

BripoBapkeHHs MIBUAKOTO TepeHanaroXKeHHs Bil0yBaeThCsl Y KUIbKA €TalliB:

1. po3zoinenus enympiwinix ma 3068HiwHIX onepayii — BHYTPIIIHI ONepalii BUKOHYIOThCS JIUIIIE
micNisl MOBHOI 3YNMMHKM o6OnanHaHHs. Hampuknan, 3amiHa cuctemu  (iabTpanii MeMmOpaHHOT
YCTAaHOBKM a00 MaTpulll TIpaHyIsITOpa MOKJMBA JIMIIE 32 YMOBHM 3YIHHEHHS KOHKPETHOTO
oOnagHaHHsA. A OCh JUISl 30BHIIIHIX BIAKIIOYEHHS HE TIOTPiOHE — IepeBipKa SKOCTi poboTH (HUIBTPIB
MOTpAruIsi€e y Mif e BU3HAYEHHS.
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2. cmanoapmu3ayin 306HIWHIX onepayill — y paMKax [bOTO €Taly pPO3TJSAal0ThCs JIeTali
BUPOOHUYOTO MPOIIECY 3 BU3HAUECHHSIM MOKJIMBOCTI CTaHAapTU3aLlii. AJie B KOKHOTO IMiAIPUEMCTBA
Moke OyTH BiacHe OadeHHs Ta LUIAX peajiizamii maHoro etamy. Hampuxman, skmo OromkeT
BUPOOHMIITBA OOMEXEHHH, e(ekTuBHUMH OyayTh CTaHZApTH3allisl Ta perjaMeHTamis mid 3
NepEeHANIaro/KEHHs (CTBOPEHHS HACTAHOB Ta IHCTPYKIIM Il MepcoHally) BChOTO BHUPOOHUYOTO
oONagHaHHA — 3a KOLITAMM Taki il MEHII 3aTpaTHi, aje J03BOJIIIOTh B OKPEMHX BHIIQJKaX
3eKOHOMUTH 110 70% omepamiiHoTo 4acy BUTOTOBICHHS MPOAYKILii [3, 5].

3. nepemsopenns suympiuwnix onepayii na 30eniwni. TBoperrb SMED C. CiHro HarosomnryBas,
o0 JUIS peaiizallii bOTo eTamy MoTpiOHO: MepeBipuTH PodOUi omepallii — MOXKIMBO SKICh 13 HUX
MIOMMJIKOBO CIIPUIIMAIOTHCS SIK BHYTPIIIHI; pO3pOOUTH CrIOCOOU MepeTBOPEHH iX y 30BHImIHI [3].

4. YOOCKOHANeHHsT SHYMPIWHIX onepayiil — I TBOTO HEOOXIMHO Ha pPIBHI KepiBHUKA
BUPOOHMIITBA MOCTAaBUTH HHU3KY NMUTaHb, BIAMOBIAI Ha SKi JTOTIOMOXYTh IIBUAKO po3iOpartucs, ae
po0ieMH y BUPOOHUIITBI:

v/ uy e HalKpamui Yac Ui BUKOHAHHS orepallii? Un MokHa 3po0uTH i B iHIIMii yac?

v uM 1e HAWKpamuii NpamiBHUK JUIA 3iMCHEHHs NaHoi omneparii? XTOCh MOXe BHKOHATH
po6OTY 3aMICTh HHOTO?

v/ 4u 11e HaWKpalle Micle i BUKOHAHHS omeparlii? Yu MOXKIMBO 1€ 3pOOUTH Ha iHIIOMY
po6oyomy miciri?

5. yOockonanennsi 308Hiwnix onepayiu. JIns peamizamii TaHOTO eTanry BHKOPHUCTOBYIOTHCS
IHCTPYMEHTH Ha KIITANT: CKJIaJaHHS KOHTPOJIBHUX JIUCTIB, MPOBEACHHSA KpPOC-(QYHKIIOHATbHUX
MepeBipOK Ta BUKOPUCTAaHHS NapajiesIbHUX OIepalii.

6. asmomamuzayis supoonuuux npoyecis. IlokazoBum € kericu kommanii Lantech ta MPI, siki
MaKCUMaJbHO 3ampoBaJIUJIM aBTOMATH3allil0 TpoIeciB BUpoOHmITBA. PoboTa omeparopa Han
BUpOOaMU 3BOJUTHCS IO MIHIMyMY, 1 11€ JO3BOJIUJIO 3MEHIIUTH Yac NepeHanaroKeHHs 10 8 XB Ta 6
XB BIAMOBITHO [5-7].

7. nocmitine yOOocKoHaneHHs pob0ou020o npoyecy — BaXINBO 3alTy4aTH JI0 IIbOT0 BCIX YYaCHUKIB!
BiJl KEpPIBHUITBA Ta MPOEKTHOTO MEHEKEepa /10 BUKOHABIIB. J[0MOMOrow y IIbOMY CTaHE ILJIaH
MOJANTBIIINX YOCKOHAICHb 13 3a3HaYEHHAM NMPUOIU3HUX TEPMIHIB BUKOHAHHS Ta BIPOBA/KCHHSI.

Takox nmns edexktuBHOT TpaHchoOpMallli Ta MPOBAHKEHHS MJAHOTO IHCTPYMEHTAPIO CIIiJT
po3ymiT mpoOnemu, ToB’si3aHi 3 BrnpoBamkeHHsM LEAN y xapdoBiii Ta mepepoOHiit
MIPOMUCIIOBOCTI, /K€ TOTOBA MPOYKIIis JaHUX BUPOOHHUIITB € MAaCOBUMH TOBapaMH, sIK1 HE 3aBKIH
MOXJIMBO BifjlokpeMuTu. Kpim Toro, omepatopu puUHKY XapyOBHX MPOJYKTIB XapaKTEPU3YIOTHCS
BHCOKHUM PIBHEM OCHOBHOIO KamiTally 3 BEIUKUM, (DIKCOBAHMM BHPOOHMYHMM OOJIAHAHHAM 1
HETHYYKHMHU Tiporiecamu. Lle Tak 3BaHi MiAIPHEMCTBA «KUIBKICHOTO BUPOOHHUIITBAY, SIKi CIIPSMOBaHI1
Ha BUPOOHUIITBO BEJIMKOI KUTBKOCTI MPOAYKLI OJHOTO BUIY 3 BUCOKUM piBHEM monuty. [Ipu oMy
CKJIQJHIIIe BHPOOJSTH HeBeNuKi mapTii (mo uoro mparHe kouuemnuis LEAN) B xapdosiid
MIPOMHUCIIOBOCTI, JIeé Yac MEepeHaNaro/KeHHsI, SIK MPaBUJIO, TPUBAIM, a 3yMHMHKAa BHUPOOHUYOTO
mpolecy KOMmTye Aoporo. BaxxamBum (QakTopoM TakoX € Te, M0 Yac TaKTy Ba)kue PeryaroBaTu,
OCKUTBKH MOTO B)KE BU3HAYEHO KOHCTPYKIIIEIO 00 THAHHS.

PesyiabTaTn Ta o0OroBopeHHsi. /[ Toro mo0 CKOpPOTHUTH Yac MEpeHaNaro/KEeHHS 3a
nonomorotro SMED, sik Oyi0 3a3Hau€HO y METO/10JI0T11, HOTPIOHO BpaXOBYBAaTH HACTYIHI (PaKTOpH:
BUKOPHUCTaHI Marepiaid, 0oONaJHaHHSA, MOTO 3aBOJCHKI HANAIITYyBaHHS, HABUEHICTh MEPCOHAITY,
KOMITIOHYBAHHS TOIIO, @ TaKOX 3A1MCHEHHS KOHTPOJIO 30BHIIIHIX €JIEMEHTIB, 5Kl BILUTUBAIOTh Ha
MepeHanaro/pkeHHs obnagHanns. J[o Takux eJIeMeHTIB Ha BUPOOHHUYHUX JIIHIAX ONEPaTOpPIiB PUHKY
XapuOBUX NPOAYKTIB BITHOCSTHCS:

— BHpPOOHHMYE CEepEeOBHILE: BOJOTICTh (KEpyeThCs 3a JIOMOMOIOK OCYIIyBaudiB  abo
3BOJIOKYBaUiB, 3aJISKHO Bil BUMOT JI0 MaTepiaiiB, sKi OyAyTh BUKOPUCTOBYBATUCS il Yac
3aMiHM ~ 4YM  TepeHaJaroJUKeHHs  oOjajaHaHHA);  Temmeparypa  (KOHTPOJIOETHCS
TEPMO/IaTYNKAMU Y 30HAX MAKyBaHHs, YIAaKOBKU Ta 0OpOOKH), TOIIO;

— TEXHIYHI XapaKTepUCTUKU: MOBUHHI OYTH UITKMMHU Ta BIANOBIIATH HOpMaM SIKOCTI Ta
BHUMOTaM Tir€HIYHOTO MTPOEKTYBAaHHS;
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ONTUMAJIbHI YMOBH €KCIUTyaTauii sk Uit oOJIaHaHHS Y LIJIOMY, TaK 1 Ui HOTO OKPEMHX
BY3JIiB;

NepCOHAJ MOBUHEH IMPONTH BiANOBiAHE HAaBYAaHHS, OyTH MOBHICTIO OOI3HAHHM IIPO CBOE
3aBJIaHHA y OyIb-IKHii 9ac 1 o Te, sIK pearyBatu B pasi HemepeadadyeHnx 00CTaBuH;
IHCTPYKILIi Ta JOKYMEHTAIlis: po3po0Ka HU3KHM IHCTPYKIIIH Ta BIAMOBIAHOT JOKyMEHTALl 715
3aImMCy BCiX 3aBJ/IaHb, SKi HEOOX1IHO BUKOHATH ITiJ] Yac MePEeHAIaroKCHHS;

MIArOTOBKA O0JIaIHAHHS: MOTPIOCH Yac JUIsl 3aIyCKy, MepIl HiK 00JalHaHHIM MOXHA Oyrie
KopucryBaTtHcs. Lle — gyac mpocToto, KU AyKe BaKKO MIiHIMI3yBaTH; CIIiJ 3aKIacTH HOTO y
gac BUPOOHWMYOTO LHUKIY, 1 SIK TUIBKH BiH Oyzne 3aBepIICHHIA, Ma€e pPO3IMOYUHATHCS
BHPOOHUIITBO. [HIMMM BapiaHTOM € BUKOHAHHS TEPEHAIArO/DKEHHS ITi Yac MiJATOTOBKHU
oOnagHaHHs 10 poOOTH, IO MOKE CYTTEBO 36KOHOMUTH ONEPALiiHUIA Yac;

Jy’e BaXJIMBUM acIIEKTOM IPHU MiHIMi3allil yacy nepeHaaaro/UKeHHs € BUKOHAHHS sIKOMOTa
MEHIIIOT KUTBPKOCTI MepeHaIamTyBaHb. [{[boro MOXKINBO AOCSATTH MUISXOM CTaHAapTH3aLii
pobouux ornepartii.

s BrpoBakeHHs: SMED 4iTKO OKpeciroloThCsl 3aBJIaHHS, SKI HEOOX1HO BUKOHATH IS
YCIIIIHOT peanizarii:
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BU3HAUEHHS CHIBPOOITHUKIB, IO BHUKOHYIOTH I€peHaNaro/keHHs oOnanHaHHA. L1
MpaliBHUKKA MarOThb MaTH OJHAKOBUM piBeHb komrmeTeHIil Ta 80% cBoro poboyoro vacy
MPAIIOBATH 13 BIIMOBITHUM 00JIaTHAHHSM;

BU3HAUEHHS CIIBPOOITHUKIB CIYXOM TEXHIYHOI MIATPUMKH, SIKi 3a0e3MedyBaTUMYTh
MIATPUMKY Ha JiHISIX, A€ BrpoBamkyeTbess SMED. Jlyxe BaiuBoO, 11100 BOHH PEryasipHO
oOciyroByBaiH JlaHe oOaHaHHS Ta Opaji yd4acTh y MPOEKT1 BIPOBAIKEHHS;
MPU3HAYCHHS KepIBHUKA a00 KEpIBHUKIB, a TAaKOX 1H)KeHepa abo 1H)KEHepiB, siKi OynyTh
3a0e3neuyBatu BripoBakeHHs: SMED;

000B’I3K0BE BU3HAUYECHHS I{JIEH;

BUKOHAHHS MapajebHUX POOOUNX oneparlid. Y BUNaAKy KOJIU poOoUi oneparlii BKIFOYaroTh
y cebe HamamrTyBaHHsS 3 000X CTOpiH OOJagHaHHSA, a Horo Oyae BHKOHYBATH OJWH
MpaIiBHUK — 0araTo yacy Ta pyxiB BUTPATATHCS TaPEMHO, OCKUTBKH POOITHUK XOAUTH 3 OOKY
B OIk abo BrepeA-Ha3a] HaBKOJIO oOjgagHaHHSA. Taka CHUTyallis MOXE BHUHHUKHYTH,
HalpuKIag, TpHU TepeHalaro/HKyBaHH1 JIiHII MO BUPOOHUIITBY KUIBKOX BHUIIB PHOHOL
npoAyKilii (MepeHanamTyBaHHsS JiHII BHPOOHHWIITBA cajlaTy 3 OcCeledls B OaHKax 1
IJJACTUKOBHMX BiJpax Ha (acyBaHHS y MaJICHBbKI THUIIOBI IUIACTUKOBI cTtakaHYMku (100-
200 rp.) abo BHPOOHHUIITBO MAapHHOBAHOTO OCENEII Yy MpecepBax). SKImoO X JBa
MpaliBHUKKA BUKOHYIOTh TaKi MapayeibHl omeparlii 0JHOYaCHO, 4Yac MepeHaNaro HKeHHS
MOXe OyTH CKOPOYEHHUH 3aBISKA €KOHOMIi pyxy. BiamoBinHo, omnepailis, BUKOHAHHS SKOT
3aiiMa€e B OJIHOTO IpaliBHUKA 0J1M3bK0 30 XBUIIMH, MOXKE 3alHATH Y IBOX MTPAILIBHUKIB JIUIIIE
15-17 xBwmH. VY pe3ynbTaTi JOJaBaHHS JPYroro oreparopa CKOpPOYye dYac
NepeHanaro/UKeHHs y cepeinbomy Ha 44-46% [6-7];

30ip JaHMX, IK1 MalOTh OyTH BU3HAYEHI 3aJIEKHO BiJ IPIOPUTETHOCTI, SKY CII1J MAKPECTUTH
IiJ] 9ac peaizaii;

MepeHanaro/HKEHHsT HeoOXIJHO BUKOHATH JUIsl KOKHOTO OOJiagHaHHsA. BakimBo, mo0 1i
3MIHU OynM peryjaspHMMH B 4aci, iX cIiJl 3aCTOCOBYBATH MOCTYIOBO, 100 oOnajHaHHS
MPOTMPAIIOBAJIO IOCTATHIM Yac /i omiHku edekruBHOCTI SMED;

CKJIaJIaHH$ IHCTPYKIIIH 3 IEpeHaIaro/KeHHS 10 KOXKHOMY 00JIaJHAaHHIO, @ TAKOK CTBOPEHHS
BIJIMOBITHUX KHUT 3alKCIB (TI0 KO’KHOMY 00JIaJTHAHHIO), Y K1 3aIIUCYIOTHCS BCi BTpYYaHHS,
BJIOCKOHAJIEHHsI, 3MIHM MapaMeTpiB, opraHizauiiiHi 3miHuM Tomo. Ilpu mpomy moTpiGHO
JNOTPUMYBATUCh cTaHAapTu3aiii. [le o3Hayae, MmO BCi JOKYMEHTH MalOTh BiANOBIAATH
OJIHOMY CTaHJapTy, 100 BUKOHYBATH CBOIO MiCi0, SIKa TOJSATA€ B TOMY, 1100 BOHU Oynu
3pO3yMIUTUMU Ta 3PYYHUMH A7l KOpUCTyBaya. lle B CBOIO 4epry Q03BOJIUTH MOBTOPHO
e(EeKTUBHO 3aCTOCOBYBATH TMEpPEHANAro/DKEHHS Y TOJAAJbIIOMY i3 3alydeHHSIM HOBOTO
nepcoHaiy.
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Ha xopucts Bukopuctanass SMED Ha BUpOOHHYHMX JIIHISAX XapuoBO1 MPOMHUCIOBOCTI CBITUUTH
3aCTOCYBAaHHS JIAaHOTO IHCTPYMEHTY NPH BUPOOHHUIITBI XapyOBHX NMPOJYKTIB HA OCHOBI 3€pPHOBHX
KYJIBTYp Ha CTaJii MaKyBaHHS. Y JIHII Ui MaKyBaHHS, 10 CKIAJA€ThCS 3 KUTbKOX €TaliB (CIoYaTKy
XapuoBi MPOJIYKTH MOMIIIAIOTHCS B TIAKETH, a MOTIM Il TAKETH MaKyIThCsA B KAPTOHHI KOPOOKH) Yac
MepeHAaNIaro/KeHHs CKiaaaB 245 xB, a micis 3actocyBandss SMED 169 xB, uac peMOHTY CKOPOYEHO
Ha 26 xB. Y HACTYNHIA TEXHOJIOTTYHIA JiHII (TPOAYKT MAaKYETbCA y MAaJEHbKI KOpPOOKH, SKi
VKJIaIal0ThCS B IITA0CII PI3HOTO PO3MIipy) Yac MepeHaaro/HKeHHs ckopodeHo i3 102 xB o 69 xB,
cepenHiil yac peMOHTY 3MeHIIeHo Ha 19 xB. [l miHii, e Xap4oBUil MPOAYKT (PacyeThCs y MIIIKH
Big 400 r o 15 kr, 9ac peMOHTy ckopoueHo Ha 31 XB, a yac nepeHanaroKeHHs ckias 185 xB Ta 73
XB BiImoBiaHO [7].

AHami3 JaHOTO NMPHKIAAY TOBOJUTH €(PEKTHBHICTH IIBHUIKOTO NEpEHATAr0o/KyBaHHS, ajie IIe
MO>KJIMBO JIUIIIE 33 JOTPUMAHHIM €TalliB Ta METOAMKH HOTO TPOBaKEHHS, TIPH YITKIi pearnizalii Ta
MOCTIHHOMY KOHTPOJI1, 1[0 MPU3BOAUTH JI0 PE3YIbTATIB.

BucnoBkn. SMED — oauH 13 noTyxHux iHcTpyMeHTiB KoHuenuii «LEAN Mucnenss», xou s
YCIHIIIHOTO BIPOBAKEHHA HOro MOTPIOHI TaKOK IHIII IHCTPYMEHTH, a MOTOYHHM BUPOOHWYMIA
nporec Mae OyTH 3a/I0KyMEHTOBAHUH, 11100 BpaXyBaTH BCl €IEMEHTH, 110 Horo crocyroThes LlIBuake
MEpEeHATaro/KEHHS CTaJlo BIANOBIIIO HAa 3pOCTar0dl MacuTabu Ta HEMOBOPOTKICTH BUPOOHHUYOTO
MpoLeCy, L0 MO3UTHUBHO BIUIMBAE HAa €()EKTUBHICTb POOOTH XapuoOBOrO MiINPHUEMCTBA. 3aBISKU
BrpoBakeHHI0O SMED 3HauHO 3MEHITYIOTHCS TUMYACOBI 3aTPUMKHA MDK CTaJliIMH BHUPOOHHUIITBA
Xap4yoBOi MPOJYKIIii, a OTXKe, 3HIKYEThCA PIBEHb pecypCHUX BUTpaT. JlaHWil IHCTPYMEHT TaKOX
JI03BOJISE€ 3AIMCHUTH MOIIYK BY3bKOTO MICIIS MiJ 4ac 3MiH y (opmati poOOTH JiHii, peMOHT SKOi
3aiiMae HaOUTBITUHN BIZIPI30K yacy, ado JIiHi1, sika BUXOAHUTH 3 JIaIy HaidacTiie ado JiHii, TOIIO.

[IIBuKe epeHanaroHKeHHs CTaHe Y Haroli OriepaTopam pUHKY, IO MPAMIOITh Y BAPOOHUIOMY
CEPEIOBHIII KOPOTKOTO TEPMIHY CITYKOHM TIPOIYKIIii, MatOTh O€3MepepBHUI MPOIIEC BUPOOHHUIITBA T
obmexxeHnit ¢iHaHcoBul pecypc. Takum uwmHOoM, BukopuctanHs SMED no3Bomsie ckopoTuTh
B1JIXO/IM, TIOB’sI3aH1 3 YaCOM HaJIallITYBaHHS Ta 30UTLITNTH BUPOOHUYY MOTY>KHICTh BUPOOHUYOT JTIHI].
BnpoBamkennss SMED Takox A03B0JIsIE pO3pOOUTH 3aX0/IU Ta [Iii y HenependadyyBaHUX CUTYaIlIAX —
npu 300X JiHIi a00 pemMoHTax. Lle y cBOI0 uepry m03BoJisie YHUKHYTH 30UTBIIICHHS 3arajJbHOTO Yacy
[UKJTY BUPOOHMIITBA, 110 YaCTO MPU3BOAMTH JIO MOTIPIIEHHS SIKOCTI Xap4oBoi nmpoaykitii. [Toganpire
BrockoHaneHHs SMED naGmmkae mianmpueMCTBO 10 CTBOPEHHS BUPOOHHYOTO TIOTOKY, JIE Yac MUKy
Ta 4ac TaKTy MaKCUMAJIBHO Y3TOJKEHO, a 3aMacy 3BEeJICHO JI0 MIHIMyMY.
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YK 664.769
KpynHicTs My4KkH B 32J1€2KHOCTI BiJl mapaMeTpiB JIylleHHS 3epHa MIIeHuIi

Xapuenko €.1., x.1.1., 1o11., lllapan A.B., K.T.H., 101I..
Hayionanvnuu ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Yxpaina

Beryn. IlporHo3yBaHHS pe3ynbTaTiB JIYIIEHHS 3€pHa € OJHIEI0 13 HAYKOBHX IPOOJIEM B
TEXHOJIOTISIX TIepepoOKHU 3epHa B OopotrHO Ta Kpynu. CKIaHICTh MPOTHO3YBAHHS MPOIECY TYIICHHS
TMOJISITA€ B TOMY, IO caM Tpoiiec € 6ararodakropauM. KpiM Toro HeoOXiTHO BpaXOBYBaTH HE TUTBKU
TEXHIUHI MTapaMeTpu poOOTH 00JIaJHAHHS, aJIe 1 BIACTHBOCTI 3¢pHA (MIIHICTh 3€pHA, HOTO KPYITHICTh
tomio) [1, 3-5].

3epHO TIIEHMI € OJHIEI0 13 HaWOUIbIIE PO3MOBCIOPKEHUX 3E€PHOBUX KYJIBTYp, SKa
nepepoOseThes SIK B OOPOLIHO Tak 1 Kpynu. B mpornecax nepepoOku 3epHa MIIEHUL, JIYIIEHHS €
OJIHIECI0 13 BAXJIMBUX TEXHOJOTTYHUX OTEpaIlii, ke 3MIHCHIOETHCS MUISIXOM 3pi3aHHS 000JIOHOK 3
MOBEPXHI 3epeH adpa3uBHUMHU Kpyramu, siki € poOOYMMH OpraHamu JyHIMJIbHUX MaiuH. OCHOBHA
yBara JI0CJIiJTHUKIB PUJIIeHa KUTbKICHIM CTOPOHI BUXOAY SApa, SIKA OLIHIOETHCS 1HACKCOM JIYLICHHS.
HabaraTo meHIie npuaiieHo yBaru siKICHIA CTOPOHI IIPOLIECy JTYLIEHHS, sIKa OLIIHIOETHCS 30JIbHICTIO
3epHa. B mporieci nymeHHsT KpiM sSapa YTBOPIOETHCS IIE 13 JIy3ra Ta Mydka. J[oCHimKeHHIO uX
MOOIYHUX MPOYKTIB Mailke He mpuauIsiIacs yBara A0CiHiIHukiB [1, 3-5].

[IpoBoasun aHajorito 13 IHIIMMH Taly3sMH BHUPOOHHUIITB, B SKMX BHKOPHCTOBYIOTHCS CXOXKI
npouecu o0poOku, o0podka abpa3BHUMH KpyraMu BUKOPHCTOBYETHCS MPH ILTiIQpyBaHHI METaNTIB.
OCHOBHI BHCHOBKHM I0/I0 MPOTIKaHHS Mpoliecy HuIlidpyBaHHS MeTaliB 3po0JeHO Ha OCHOBI
JOCTIIKEHb CTPYKKH, AKa € 0 CYT1 BiIX01aMu npo1iecy nutidpyBaHHs. i 3epHa TAKMMHU BIIX0IaMU
€ MyYKa, sIKa € MOOIYHUM IPOTYKTOM TIPOLIECY JTYIICHHS.

Buxonsun 13 Bullle cKa3aHOTo, JOCTIHKEHHS MYUKH IICIS JIYILIEHHS MOXYTh J1aTH J10AATKOBY
1H(pOopMaIlio moA0 OUTBII TJIMOIIOTO PO3YMIHHS MPOIECY JYIIeHH. [ Mydkr HAOUTBIIT TPOCTUM
MMOKA3HUKOM, SIKHH MIIJA€THCS TTEPEBAYKHO JIETKOMY JIOCTIKEHHIO € 11 KPYITHICTb.

Marepiaiu i MeTroau. HeounineHy MIICHUIIO OYMINAIN B JAOOPATOPHOMY 3€PHOOUYHUCHOMY
cenaparopi 3JIC Binm momimok. B mporeci ounineHHs BUAULAIN (Ppaki(ito MPOX0J0M PEIITHOTO
nojotHa 3,020 MM Ta cxogoM 2,4X20 mm  Bwuaineny dpaxiiifo MIISHHI MPOMyCKaIH Yepes3
a00paTOPHHI acmipaniiHui KaHa IJIs BITOKPEMIICHHS JICTKUX JIOMIIIOK Ta OuTux siaep [4, 5].

OuwuiieHe 3epHO MIIIEHUITI TYITUIN B JabopaTtopHoMy IymriibHUKY YJI3-1. ITicns nymeHHs ycro
MYYKYy 30HMpaJii B OKPEMY €MHICTb, 3BOKYBaJIHM 1 MPOCIIOBAIIM Ha HaOOpi JIaOOPAaTOPHUX CHUT 3a
METO/IMKOI0, SIKY HaBEIEHO B JKEpei [2] sl BU3HAUEHHS PO3MIpiB YaCTHHOK.

OTtpumaHi pe3ynbTaTH TMOJABaIX y BUIJAAI AUdEpeHIliaIbHUX Ta IHTETpaTbHUX KPUBHX
PO3MOAUTY MYUYKH 3a KPYIHICTIO 4acTUHOK. Ha ocHOBI nudepeHiiaibHOro po3noAily YaCTHHOK 3a
KPYITHICTIO PO3PaxOBYBaBCSl CEPEAHbO3BAKEHUN PO3MIp YACTHHOK My4Ykd. Ha OCHOBI OTpUMaHUX
CepeHbO3BAKEHUX PO3MIPIB YaCTUHOK MYYKH OYIyBajucs BIAMOBIIHI KPUBI 3MIHHU KPYITHOCTI
YaCTUHOK BiJl pi3HUX MapaMeTpiB MPOIECY JIYIICHHS MIICHHIII.

Pe3yiabTaT Ta 00roBopenHs. JlociiKeHHIMU BCTAaHOBJICHO, 0 CEPEAHbO3BAKEHUN pO3MIp
YaCTUHOK MYYKH B TPOIIEC] JTYIICHHS 3aJeKUTh SK Bl TPUBAIOCTI OOpPOOKH B JYIIMIBHUKY TaK 1
IIBUIKOCTI 00epTaHHs adpa3uBHUX KPYTiB MAIIMHU 1 3MIHIOETbCS 32 KPUBOIIHIHHOIO 3aJI€KHICTIO.
Pesynpratu gochimkeHb HaBeqeHO Ha puc. 1. B mouaTkoBuM mepioag yacy JIyIICHHS,
CepeIHbO3BAXKEHUN pO3MIp YACTUHOK MaB HaWOUIbIIe 3HAUYEHHS CEPeIHbO3BAKEHOTO PO3MIpY
YAaCTUHOK 1 31 30UTBIIEHHSAM TPUBAIOCTI 0OPOOKH 115l BEJIMUYMHA MTOCTYNIOBO 3MeHIIyBanacs. Takuii
XapakTep 3MIHHU CEPEHbO3BAKEHOTO PO3MIpy YACTUHOK MYYKH MOYKHA MOSICHUTH TUM, 10 MILHICTb
00O0JIOHOK Ta eHjocnepMy pi3Ha. B modaTkoBuii mepio yacy CTUparOThCs aOpa3uBHUMH 3€pHAMU
KpyriB OOOJIOHKM 13 HAHOUIBLIOI MIIHICTIO, IO 1 MPU3BOAUTH JO YTBOPEHHS CyMillll MYYKH i3
OUIBILIMM CepelHbO3BaKEHUM PO3MIPOM YACTHHOK. 3OUTBLICHHS TPUBAJIOCTI JIYIIEHHS MPU3BOIUTH
JI0 TOTO, IO Ticys 000JIOHOK MOYMHAE CTUPATUCS €HAOCIEPM MIEHUIT, SIKUI Ma€e MEHITY MIITHICTb.
MeHima MIIHICTP €HAOCHEepMY NPU3BOAUTH 1O TOTO, IO BIH JIETIIE MiAJAETHCS CTUPAHHIO
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aOpa3MBHUMH 3€pHAMH KPYTiB 1 BIAMOBIAHO 32 OJHAKOBHUU MPOMDKOK 4Yacy YTBOPIOETHCS OibIna
KUIBKICTD JPIOHIIINX YACTUHOK B CYMIIlli MYUKH.
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Pucynoxk 1 — Bnuiius TpuBaJIoOCTi JylIeHHS HA PO3MipP YACTUHOK MYYKHU NPH Pi3HUX IBHIAKOCTAX
. -1 -1
o0epTaHHa adpa3suBHUX KpyriB: 1 -29,6 ¢;2-42,3¢".

Ha nporuec nmymieHHs Takoxk 3/1iCHIOE BIUTUB 3€pHUCTICTh abpa3nBHUX KpYyTiB. JlochnimkeHHIMU
BCTAQHOBJICHO, 1[0 HaWOUIBIIMKI CepelHbO3BAKEHUI pPO3MIp YACTUHOK MYYKH YTBOPIOETHCS MpU
MEHIIIUX po3Mipax abpa3suBHUX 3€PEH KPYTiB (TOOTO BEIMYMHA 3EPHUCTOCTI 30LIBIIYETHCS, @ PO3MIP
aOpa3MBHUX 3€PEH 3MEHITYEThCs). Takok 3BepTae yBary To (paxT, 1o 31 30UIbIIIEHHSIM BEIMYUHU
3EpPHHUCTOCTI XapaKTep KPUBUX CEPEAHBO3BAKEHOTO PO3MIPY YACTHHOK MYYKH BUPOKYIOTHCS 13
KPUBOJIIHIHHUX y TIpsiMy. Lle Morke Bka3yBaTH Ha CKIIQTHUN XapakTep MPOIeCy, SKUi BIIOYBAETHCS
3aBJSKH BIUTMBY 3€PHUCTOCTI aOpa3uBHUX KPYTiB. Pe3ynbrat moCIiPKeHh HAaBEJACHO HA PUC. 2.
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PucyHok 2 — BIuiuB TPUBAJIOCTI JIyLIIEeHHS HA PO3MIp YaCTHHOK MYYKH NIIIeHULI IpU pi3Hii
3epHUCTOCTI a0pa3suBHuX KpyriB: 1 —40 ox.; 2 — 60 oxa.; 3 — 80 ox.

I3 ganux puc. 2 BUAHO, 0 MEHIIOMY 3HAY€HHIO 3€pHHUCTOCTI aOpa3uBHUX KPYTiB BINOBigae
MEHIIII 3HA4YEeHHS CEepeIHbO3BAKEHOTO pO3MIpy YacTMHOK Myukd. lle Bkazye Ha Ouiblny
{HTEHCHBHICTb BIUIMBY Ha 3ePHO MIIEHMII ITiJ yac MymieHHs. FIMOBIpHO, IO 1ie TIOB’A3aHO i3 GilbIIIM
«GHIMaHHAM» TOBEPXHEBOTO IIapy 3€pHa B OJMHMIIO Yacy OUIbII KPYNHIIIMMHU aOpa3uBHUMH
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3epHaMu. KUTBKICTH 3epeH Ha OJMHHUIIO IMOBEpXHI aOpa3MBHOTO Kpyra HMOBIPHO BILIMBAa€E Ha
XapakTep MpoIlecy, ajie He Ha BUXIi ApiOHuX (pakiii. [3 nanux puc. 2 BUIHO, IO TIPH 3€PHUCTOCTI
40 o yTBOpHIIACS KpUBa 3aJE€XKHICTh, a pH 3epHUCTOCTI 80 0. YTBOpHIIACS TPsAMA 3aJICKHICTD.

BosoricTs 3epHa — 11e 0OJMH 13 HAaHOUIBII BKIUBUX (PAKTOPIB, SKMH BIUTUBAE HA MPAKTHYHO yCi
mporecu 30epiranHs 1 mepepoOku 3epHa. Bomoricte 3epHa BIUIMBAaE HA WOTO MIIHICTh, IO i
MPU3BOIUTH 10 3MiH YCiX TEXHOJOTTYHUX MPOIIECIB, B TOMY YHMCII 1 IPOLIECIB JIYIIECHHS.

JloCmiPKeHHSIMU BCTaHOBIICHO, 1110 30UIBIIEHHS BOJIOTOCTI 3€pHA MPHU3BOAUTH 10 30UTBIICHHS
CepeIHbO3BAKEHOTO PO3MIPY YaCTHUHOK MYYKH Ha BChOMY IHTEpBajli TPHUBAJIOCTI JYIICHHS 3epHA
nmeHuni. Pesynpratu gocimipkeHs HaBeleHo Ha puc. 3.
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Pucynok 3 — BiutuB BoJ10T0CTi MeHUIli HA PO3MIPH YaCTMHOK MYYKH NPH Pi3Hiil TpuBagocTi
JyIIeHHS.

HesanexxHo Bifg BOJIOTOCTI 3€pHa IMIICHWIN, XapaKTep KPUBHX 3aJUIIAETHCS HE3MIHHHM.
30UTbIIIEHHS CEPEIHBbO3BAKEHOTO PO3MIPY YAaCTHHOK MYYKM MOXKHA TOSICHUTH THUM, M0 31
30UTBIIIEHHSM BOJIOTOCTI 3€pHa 1 OOOJIOHKH 1 €HJOCIEPM 3MIHIOIOTH CBIM CTaH 13 KPUXKOTO Y
MPY>KHBO-TIJIACTUYHUI. B CBOTO Uepry 1e npu3BOIUTH 10 30UTBIICHHS OMOPY CHJIaM 3pi3y, SKi JIFOTh
31 CTOPOHU a0pa3MBHUX 3€PEH KPYTiB JIYIMIBHOT MAIIMHY HA IOBEPXHEBI IIAPU 3€PHA.

BucHoBku. JlocnipkeHHS TIOKa3aiy, 0 CepeIHbO3BAKEHUI PO3MIp YACTUHOK MYYKH 3aJICIKUTh
B1JI TPUBAJIOCTI 0OPOOKH, MIBUAKOCTI OOEPTaHHS Ta 3€PHUCTOCTI aOpa3uBHUX KPYTiB 00JIaJHAHHS Ta
BoJIorocTi 3epHa. CepeqHb03BaKCHUH pO3MIp YaCTUHOK MYYKH BitoOpakae XapakTep MpoleciB, sKi
MIPH 1IbOMY BiI0YBAIOTHCS TiJ] 4ac JYIIESHHS.
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Eneproomannunii npucTpiii A/ 3'€1HAHHS NAKyBaJbHUX BUPO0OiB TEPMOKJICEM

I'epacumenko 10.10., Cokoabcbkuii O.J1., 1.T.H., TOLEHT
Hayionanonuii mexuiunui ynisepcumem Ykpainu «Kuigcokuii nonimexHivHut iHcmumym
imeni leops Cikopcokozon, m. Kuis, Ykpaina

Beryn. [l HaHeCeHHS po3IJIaBy TEPMOKJICIO HA €JIEMEHTH THYYKO1 YITaKOBKH BUKOPUCTOBYIOTh
crenianbHe 00T JHAHHS:

— J103aTOpH Taps4oro posruiaBy [l], ki CKIAZarOTBCS 3 pe3epByapa 3 PO3IUIABOM Ta
CUCTEMH JI03yBaHHS;

— TEpPMOKJICHOBI IICTOJIETH, IO 3alOBHEHI TBEPIUMH KICHOBUMHU CTPIDKHSMH, SIKi
MOJAI0THCS Yepe3 COTUIO HArpiTOTO KIEHOBOTO MicToneTa [2].

Jlo3aTopu Trapsdyoro po3IuiaBy JOLLUIBHO BUKOPHUCTOBYBATH IpHU Oe3lepepBHOMY crocoOi
HAHECEHHs] TEPMOKJICI0 B aBTOMaTUYHOMY a00 HaliBaBTOMAaTUYHOMY peXxuMi. B IHIIMX Bumagkax
BUKOPUCTAHHSI TaKUX [03aTOpIB € HEAOLLUIbHUM, OCKUIBKM BHUTpPAaTH €HEprii Ha MIATPUMAaHHS
TEPMOKJICIO B PO3IUIABJICHOMY CTaH1 B pe3epByapl €MHICTIO 2—5 JI CTalOTh HEBHIIpPaBIaHUMH. J[7st
HAaHECEHHS PO3IUIaBy TEPMOKJICIO Yac Bi 4acy 3 HEperyISPHUMH MPOMDKKaMU BHKOPHCTOBYIOTH
TEPMOKJIEHOBI MICTOJIETH 3 KJICHOBUMM CTPMXKHAMH. AJle Takl NPUCTPOi MalOTh PsJl HEIOJIKIB:
HEBEJHMKI MPOAYKTUBHICTh Ta €(PEeKTUBHICTh PO3IUIABIECHHS CTPHXKHS TEPMOKIICIO Yepe3 Horo Maiy
TETUTONPOBITHICT.

[Ile ogHUM NPUCTPOEM Ul HAHECEHHSI TEPMOKIICI0 € TEPMOKJIEHOBI MICTOJIETH YepB’STYHOTO
THUITY, SIK1 )KUBJIATHCA TPaHY/IbOBAHUM MOJIMEPOM. AJie BOHH, SIK IIPABUJIO, TPOMI3/IKI Ta rabapuTHI
yepe3 HasABHICTh OyHKepa Ui TpaHyl 1 4yepB’sKa 3 TaKoK INIMOMHOIO Hapi3KH BUTKIB, 100 TyIu
MOTpaIUsUIM TrpaHynu (mpuHaiiMHiI 3—4 wmwm). IlnaBneHHs rpaHyn 3 ypaxXyBaHHSIM HasiBHOCTI
MOBITPSTHUX MTPOMDKKIB MK HUIMHU TaKO)X BHMarae MoMiTHOT BUTPATH €HEPrii MpuBoJa i HarpiBadiB
[3-7].

Marepiaau Ta MmeToau. Po3po6ieHo [8] KOHCTPYKITit0 TPUCTPOTO TS IJIABJICHHS Ta HAHECCHHS
TepMoKIiero (puc. 1), mo 103BOJIsI€ 30UTHIIMTH IMBHAKICTh TUTABJICHHS TEPMOKJICIO Ta 3MCHIIHUTH
rabaputu 1 Macy npucTtporo. Lle cripusie 3MeHIIIeHHIO €eHePTOEMHOCTI 1 MOKPAIICHHIO 3pyYHOCTI HOTO
BUKOpUCTaHHA. LI mMokpameHHA JOCATaloTbCA THM, IO TEPMOKIEH BUKOHAHO Yy BHIVISII
JOBrOMIpHOTO Tpo(iisi, a YepB’IK BUKOHAHO 3 BUTKaMH, (popma mepepidy AKX 3 OOKy MPUBOILY
BizmoBizae Gopmi HOMEPEUHOTO TIEPEPi3y TEPMOKIICIO.

5 3 4 8 6 7

1 — By30J1 mogayi; 2 — cTpeHra TepMokJiel0; 3 — Kopmyc; 4 — yepB’siK; 5 — npuBoa; 6 — HATPIBHUKMU;
7 — By30.1 103yBaHHS PO3ILIABY; 8 — BUTKHU YepB’siKa
Pucynok 1 — Ilpucrpiii 115 nu1aBjieHHS Ta HAHECEHHS TEPMOKJICI0

UYepB’sIK BHUKOHAHO 3 TJIMOMHOIO BUTKIB, IO 3MEHUIYETbCS B HampsMi By3jia JO3yBaHHS
po3MIaBy, Ta LIMPUHOIO BUTKIB, IO 30UIBIIYETHCS B TOMY K HamlpsMi, 3a YMOBH 30epeXeHHs
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MOCTIMHOI TuIoIi mepepidy BUTKIB (puc. 2). Taka KOHCTPYKIiS JO3BOJUTH 3MEHIIUTH TabapuTH
MPUCTPOIO TA MiJABULIUTH MIBUJIKICTD IIJIaBICHHS TEPMOKJICIO.

8
b1 b2

ARLLL T

Pucynok 2 — Ilpukiiax BUKOHAHHSA BUTKIB YepB’ska

[Ipuctpiit 1 naBIeHHS 1 HAHECEHHS TePMOKJIEto (puc. 1) MICTUTD By30J1 oj1aul | TepMoKIIeto
y BUIJISLJII JOBTOMIPHOTO MpOQuIo 2, Kopnyc 3, B SKOMY BCTaHOBJIEHO 4€pB’SIK 4 3 MOJKJIMBICTIO
o0epTaHHs1, IpUBOJ 00epTaHHs YepB’sKa 5, HAarpIBHUKHU 6 Ta By30J1 JO3yBaHHs po3miaBy 7. ' mubuna
BUTKIB 8 uepB’sika 4 (puc. 2) 3MEHIIYEThCS B HAIIPSIM1 By3J1a 103yBaHHs po3miaBy 7 (To6to hl Guibiie
h2), Ta mupuHOIO BUTKIB &, 1110 30UIBIIYETHCA B TOMY K HampsMi (To6to b2 Ouibiie bl), 3a ymoBu
30epekeHHs MOCTINHOT MJIO0ILI NIepepi3y BUTKIB 8.

Pesyrbratn Ta o0OropopeHHsi. EQeKTUBHICT, 1 IMIBUAKICTh IUJIABJICHHS TEPMOKIIEIO
30UTBIIYETHCS B TOMY pa3l, KOJIM INIMOMHA BUTKIB 8 uepB’ska 4 3MEHUIYEThCS B HamNpsMi By3ia
J03yBaHHS PO3IJIaBy 7, IO CHpHUSE MOCTIMHOMY MPUTHCKAHHIO HEPO3IJIABICHOI YaCTUHU MPOpLII0
2 10 HarpiToi BHYTPIIHBOI MOBepxH1 Kopryca 3. Ilpu oMy yTBOpeHuUil po3IuiaB nepeTikae B 01k
BUTKa §, IIUPHUHA AKOTO 30UIBIIYETHCS 31 30€pEKEHHAM MOCTIHHOT IO IEpepizy.

TEMPERATURE
Contour 1
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Pucynok 3 — IloJie Temneparyp moJiiMepy B HarpiBHOMY KaHAJi 4YepB’IYHOT0 THITY

3 puc. 3 BUAHO, IO MiJ Yac MPOXOHKEHHS MOJIIMEPY HarpiBHUM KaHAIOM BiOYyBa€ThCs MOTO
pO3irpiB Ta IUIABJIEHHS 3a paxyHOK TelJja, IO MiABOJUTHCA BiJ HArpiBHUKIB Ta B pe3yibTaTi
JUCcHIAIlii Tera Bia TepTs. HaliOubie 3HaUeHHS TeMIIepaTypy CIIOCTEPIraeThCsi OIMKYE 10 BUXOAY
3 KaHaiy. TemmepaTypu TEKy4dOCTi TepMoOkield HaOyBae Bxe Ha BinctaHi 20 MM BiJ MOYaTky
HarpiBHOrO KaHally, a TajJbMyBaHHS Marepialy Ha TMOBEpPXHI TepTs BiOyBAa€ThCS IMOCTYNOBO 3
MIIBULIICHHSM TeMIepaTypu. 3a3HaueHU BUJI PO3paxyHKY Ja€ 3MOTY 3HATHU PO3MOALT TeMIIeparyp,
11100 He JOMYCTUTH HETPOIUIABIECHHS TEPMOKIIEto ab0 Horo meperpiBy Ha BUXO/1 3 COILIA.

Ha puc. 4 naBeneHo rpadik po3noaiay TeMnepaTyp Mo JOBXKHHI KaHAIly B3JI0BXK OCl 4epB’sKa 3a
PI3HUX 3HAUYEHb KYTOBOI IIBUIKOCTI 4epB’siKka B Mexax 1,5-3,5 pan/c.
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Pucynok 4 — Po3noais TeMneparyp mo A0BKUHI KaHATY 32 Pi3HUX 3HaYeHb KYTOBOI IIBHIKOCTI
yepB’AKa

HaBeneni kpuBi B cepeauHi KaHAy JAOCTaTHHO OJIM3BKI OJIMH JIO OJHOTO, 32 BHKJIIOYEHHSIM
PO30DKHOCTEMH, 1110 CIOCTEPIratoThCsl Ha MOYaTKy HarpiBHOro kaHaiay. ONTHMajabHUM 3HAUYEHHSIM
KyTOBOi MIBHAKOCTI 4epB’sika € 2,5 pan/c, 60 peKOMEHJ0BaHI BUPOOHHKOM TEPMOKJIICIO poOoUi
temmneparypu [9] cknanarots 433 — 463 K.

Ha puc. 5 300paxenuil po3nojaul Temreparyp Ha BUXOJl 3 HarpiBHOTO KaHajdy Ta BUTpaTH
TEPMOKJICIO BiJl 3HAYE€Hb KYTOBOI IIIBUJIKOCTI YEPB’sIKa.
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a — TeMmepaTypa Ha BUXO/i i3 comia; 6 — BUTPaTa TEPMOKJIEI0
Pucynok 5 — 3ane:xknicTb TeMnepaTrypu Ha BUXO/I i3 COIJIa TA BUTPATH TEPMOKJIEI0 Bil KyTOBOI
HIBUAKOCTI YepB’sika

I'padik Ha puc. 5, a mokasye, 110 31 30UIbIIEHHSM KyTOBO1 IIBUKOCTI YepPB’SIKa B POTIISTHYTOMY
Jiama3oHl TemrmepaTypa poO3IUIaBy Ha BUXOJl 3 coruia cmagae. [pyra 3anexHicts (puc. 5, 0)
JIEMOHCTpYE JIiHIHHE 3pOCTaHHS BUTPATH TEPMOKIICIO 31 30UIBIIEHHAM 3HaU€Hb KyTOBOI IIBUIKOCTI
4epB sKa.

BucHoBku. Po3po6iieHa KOHCTPYKIisE MPUCTPOIO Ul TJIABJIEHHS Ta HAHECEHHS TEPMOKIIECIO
3abe3neuye 30UIbIIEHHS MIBUAKOCTI MJIaBJIEHHS MOJIIMEPHOTO MaTepialy Ta 3MEHIIeHHs rabapuTiB 1
MacH MPHUCTPOIO, IO CHPHsE€ 3MEHIICHHIO E€HEPrOEMHOCTI 1 MOKPAIIEHHIO 3pY4YHOCTI HOro
BUKOpUCTaHHA. Lli mMoKpamieHHs JOCATaloThCs THUM, IO TEPMOKJIEH BHUKOHAHO Yy BHIJISII
JIOBFOMIPHOTO Tpodiifo, a 4epB’IK BUKOHAHO 3 BUTKaMH, ¢opma nepepizy SKux 3 00Ky MpHUBOAY
BIINOBia€ GOpMi MOTIEPEUHOTO MEPEPi3y CTPIUKU TepMOKIIet0. JlocaipkeHHs poliecy MIaBIeHHS B
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YepB’SIYHOMY KaHaJl IMOKa3ajH, 0 ONTUMAIBHUM 3HAUEHHSIM KyTOBOI IIBUAKOCTI 4epB’sika € 2,5
pan/c, 60 pekoMeHJ0BaHI BUPOOHUKOM TEPMOKJICI0 poOoui TemmepaTypu ckianawts 140-190 °C.
Tako oTpuMaHi 3aJ1€KHOCTI, 10 JAAIOTh 3MOTY PETYIIIOBATH TEMIIEPATypy TEPMOKIICIO Ha BUXO/I 3
HarpiBHOTO KaHAJIy Ta BUTPATH MaTepially Ipy 3MiHi 3HA4€Hb IBUKOCTI YepB’sKa.
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Bin0ip mramiB MoJIOUHOKHCINX OaKTepiil, NepCHeKTUBHUX JJI BHPOOHULITBA CHPY
KHCJIOMOJIOYHOI' 0

Jannaenko C.I'., n.1.H, [loremcbka O.1., k.T.H., Jlyksanens A.C., M.H.C.
Incmumym npooosonvuux pecypcie Hayionanvroi akademii aepaprux Hayk (IIIPHAAH), m. Kuis, Ykpaina

Beryn. B cydacHux ymoBax poO3BHTKY BHPOOHHKH MOJIOYHOI MPOAYKI[ii MOBHHHI 3HAXOAUTH
HOBI 3ac00M 1151 iHTeHCHU(DiKaLlil TEXHOJIOTTYHOTO MPOIIECY Ta FapaHTOBAHOTO BUITYCKY JOOPOSIKICHOT
npoaykiii. OZHUM i3 BaXXJIMBUX HAIPSIMKIB IIOJI0 BUPIIICHHS IIMX MPOOJIEM € MiIBUIIECHHS SIKOCTI
3aKBaIlyBaJbHOTO MaTepiany [1].

KnrouoBumu eramamMu  OlOTEXHOJIOTIT 3aKBallyBaJbHUX IMpemapaTiB € BiAOIp KYyJIbTYp
MIKpOOpPraHi3MIiB 3 HEOOXIAHMMM BIJIACTUBOCTSIMH, CTBOPEHHS €(QEeKTHUBHOI OakTeplajbHOi
KOMITO3UII1l, MiA0Ip ONTHUMAaJbHOTO CKJIAAy MOKHBHOTO CEPENOBHILNA 3 ypaXyBaHHSIM XapuOBHUX
noTped KOXKHOTO MIKPOOHOTO KOMIIOHEHTY, BHM3HAU€HHS CIOCOOy MNPUTOTYBaHHS IIOCIBHOTO
Marepiany, ONpaifoBaHHsl yMOB KyJIbTHUBYBaHHsI Ta KOHCEpBYBaHHsI Ol0MacH, IO 37aTHI 3a0e3MeUnTu
MaKCUMaJbHUN BHX1J NPOAYKTY 3 BHCOKOK (DYHKI[IOHAJBHOK AaKTHBHICTIO Ta UIBUIKOIO
pPEaKTHUBAIIIEIO BIPOOBK TEXHOJIOTIYHOTO IIUKTY BUPOOHHIITBA Ta 30epiranHs [2].

SIKiCTh KMCIIOMOJIOYHUX MPOAYKTIB BU3HAYAETHCS 3/1aTHICTIO MIKPOOPTraHi3MIB, sIK1 BXOJSATh JI0
CKJIaJly 3aKBAaCKH, YTBOPIOBATH CMAKOBI Ta apOMAaTH4HI CIOJYKHA. AJie HE TUIHKU i BJACTHBOCTI
TrapaHTyloTh TPUAATHICTH MITaMIB JJI1 BUPOOHUIITBA THUX YH IHIIUX BHJIB TPOAYKTIB. Taki
010TE€XHOJIOTIUHI MOKA3HUKU PO3BUTKY KYJBTYp, K HMIBUAKICTb PO3BUTKY B MOJIOIL, KHUCJIOTHICTD,
ypOXkKaiHICTh, 3JaTHICTh JO CYMICHOTO PO3BUTKY B KOMOIHAIil 3 IHIIMMU BUJaMH OakTepii —
BH3HAYAIOTh MOXJIMBICTh IITaMIB JUIsl IPOMHUCIIOBOTO 3aCTOCYBaHHS [3].

OcHOBHMMH TIpollecamMH OI0XIMIYHUX MEPETBOPEHBb CKJIAJ0OBHX KOMIIOHEHTIB MOJIOKA ITiJT Yac
BUPOOHUIITBA KHUCIOMOJIOYHMX NPOIYKTIB € OpOJIHHS JAKTO3W Ta KOAryysimis KazeiHy. BoHu
(hopMyIOTh CMaK, 3arax Ta KOHCUCTEHI[IF0 TOTOBOTO TPOIYKTY. X04a JIsl MOJIOYHOKHCIIOTO OpOIIHHS
XapakTepHe YTBOPEHHs, B OCHOBHOMY, MOJIOYHOi KHCIOTH, y (GOpMyBaHHI CMaky Ta apomary
KHCJIOMOJIOYHUX TMPOAYKTIB OepyTh y4acTh 1 1HII TMOOIYHI MPOAYKTH METabOoJi3My — CIHPT,
BYIJIEKUCIIOTA, JIETK1 KHCIIOTH [4].

SKicTh KHCIIOMOJIOYHHX TPOIYKTIB Oarato B YoMy OOyMOBJICHa TapMOHIHHUM IO€IHAHHSIM
apOMaTUYHUX PEYOBUH B NIEBHUX KOHIIEHTPAIIIAX.

[IpoTeonmiTHyHi  cUCTeMHM  3aKBamlyBalIbHOI  Mikpodiaopu  3a0e3MeuyroTh  3/IaTHICTh
PO3IIETUTIOBATH OUIOK 1 BAKOPUCTOBYBATH MPOAYKTH HOTO po3naay JUisl BIIaCHOTO KOHCTPYKTUBHOIO
oOminy [5]. 3 iHImOro 60Ky, HAaKONMWYEHHS MPOAYKTIB OUTKOBOTO pO3Maay MiABUIIYE MOXKUBHI
BJIACTUBOCTI Ta CMAKOBI1 IKOCT1 MOJIOYHHX ITPOIYKTIB [6, 7].

Mertoro pobotu OyB BiAOip MITaMIB MOJIOYHOKUCIHX OaKTepiid, MEPCIEKTUBHUX IJII CTBOPEHHS
OakTepialbHUX KOMIO3UIIIH 17151 BUPOOHHUIITBA CUPY KHUCIOMOJIOYHOTO

Marepianu Ta metoau. byno npoananizoBano 32 mramu, 3 SKUX — 1o 8 mraMiB Lactococcus
lactis, L. cremoris, L. diacetilactis ta 8 Streptococcus thermophilus. Y po0OOTi 3acTOCOBaHO
TpaauLiiHI Ta Cy4acH1 MiKp00610J0Ti4H1, 610XIMI4HI, TEXHOJOT1YHI Ta CTATUCTUYHI METO JTH.

PesyibTaTn Ta 00roBopeHHs. 3 METOI0 CTBOPEHHS albTEPHATUBHUX  BapiaHTIB
3aKBallyBaJbHUX TpenapariB Uisi CUPY KHCIOMOJIOYHOTO Oya0 TMPOBEACHO MOPIBHSIbHI
JOCII/DKEHHSI OCHOBHUX XapakTepucTuk mrtamiB Lactococcus lactis 1102, L. cremoris 1210, L.
diacetilactis 1306, 110 BUKOPUCTOBYIOTHCS A BUPOOHHUITBA [IFOUYOTO CYXOro OaKTepiallbHOTO
KOHIIEHTPATy s CUPY KHCIOMOJIOYHOTO Ta MPEICTAaBHUKIB BIAMOBIAHUX BHUIIB ME30(ITEHUX
JIAKTOKOKIB Ta TePMOQUIbHIX CTPENTOKOKIB BUALUIEHUX 3 CAMOKBACHUX KHUCIOMOJOYHUX MPOIYKTIB.

XapakTepUCTHUKY OCHOBHUX TEXHOJOTTYHHMX BJIACTHUBOCTEH BUIUICHMX IITaMiB JaKTOOaKTepiil,
SK1 MOXKYTb OyTH BUKOPHUCTAaHUMHM Y BUPOOHMIITBI CUPY KHUCIIOMOJIOYHOTO, HaBeAEHO y Tabmumi 1.

I3 BCciX mOCHIMKEHUX MITaMiB HaWBHIIUK pPIBEHb MOJOKO3CimanbHOI akTuBHOCTI (M3A) manu
TepMOQiIbHI CTPENTOKOKH. BoHU ckBalyBaan Mosoko 3a 4-5 roa. Me3odiiabHi makTokoku L. lactis
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ta L. cremoris Jemo MOCTyHajmucs 3a Li€K0 3IaTHICTIO, TOMI SIK apOMaTyBOPIOIOYl JIAKTOKOKH
CKBaIlyBaJId MOJIOKO Y 1,3-2,3 pa3u noBunbHIme. Hapasi Taka TeHaeHItis 30epiranacs i Jyist 3SHaYCHHS
IPaHUYHOI KHCIOTHOCTI. 3arajioMm, BCIM KyJabTypaM Oyja ImpuTamMaHHA MOMIpHAa KUCJIOTHICTh, SKa
KosmMBajach B Mexax Big 106 °T mo 120 °T.

Tabamnus 1 —TexHoJIoriYHi BJACTHBOCTI ITaMiB MOJIOYHOKHM CJINX MiKpPOOpPraHi3MiB

M3A, I'pannuna YacTka YpoxaiiHicTs,
Bun . . i | 108 Cunepesuc,
HaKTO6aKTepiﬁ Troa. KHCIOTHICTD, y’THHlSOBaHOl %
°T naktosu, % | KYO/em?
L. lactis 6,5+0,5 114+6 11-23 8-20 26-30
L. cremoris 8,3+1,5 11048 10-22 1-5 18-30
L. diacetilactis 10,5+2,5 1066 8-20 4-12 10-26
S. thermophilus 4,5+0,5 120+4 34-48 6-15 10-28

* [Ipumitka. Pesynbratu € nocroBipuumu Ha piBHi P < 0,05.

AXTUBHICTb 30pOI)KYBaHHS MOJIOYHOTO IIYKPY BU3HAUaJIM 3a 3MEHIIEHHAM ii BMICTY MOPIBHSIHO
3 MOYAaTKOBUM PIBHEM IPHU CKBAIIyBaHHI CTEPHIIBHOTO 3HEKUPEHOTO MOJIOKa BIPOJOBXK 24 rof 3a
BHeceHHS 3% IHOKYATY. ICTOTHOT PI3HUIII MK KUIBKICTIO CHOKUTOI JIAKTO3U PI3HUMU M1IBUJIAMU
Me30(pUIbHUX JTAKTOKOKIB HE MOMIYEHO — MOKHA JIMIIE 3ayBaXKUTHU IMPO JEII0 MEHIIY aKTUBHICTh
yTUIi3a1ii nboro Byrieoay mramamiu L. diacetilactis. I1lo cTrocyeTbcst TepMO(LIBHIX CTPENTOKOKIB,
TO Yy pa3i pO3BUTKY y MOJIOII BOHHU YTUJII3YBalld Ma)ke BTpuUl Oumbine JakTo3u — 10 38% Bim i
MOYaTKOBOT0 BMicTy. OJHaK iCTOTHOTO BILJIUBY Ha KHCIOTHICTH (PEPMEHTOBAHOTO MOJIOKA INPHU
IbOMY HE BiZI0OYBaJIOC, IO MOSICHIOETHCS 3AATHICTIO X KYJABTYP J0 HEHTpaizallli yTBOpEHOT HUMH
MOJIOYHOT KUCJIOTH CIICI[IaIbHUMH O10JIOTIYHUMH CHCTeMaMH [ 8].

HaiiBa)xJIMBIIIIOIO O3HAKOIO [UIsl KYJIBTYp, IO BHUKOPUCTOBYIOTHCA Y BHUPOOHHIITBI CHUPY
KHCJIOMOJIOYHOTO € 3JaTHICTh Ka3eTHOBOrO 3ryCTKY J0 cHHepesucy. Hu3bka akTHUBHICTD
BiIIIIapyBaHHS CHUPOBATKH 3yMOBJIIOE BHUCOKHWW BMICT BOJIOTH, III0O HETaTMBHO BiIOWBA€ETHCS Ha
nepediry TEeXHOJOTTYHOTO TMPOIIECY Ta HE JIO3BOJIAE OTPUMYBATH MPOIYKT BUCOKOI sIKOCTI. bymo
BCTAHOBJICHO, IO 3/IaTHICTh BiJJIaBaTH CUPOBATKY € MIBUAIIC 1HAWBIAYaIbHOIO O3HAKOIO, 1 cepen
MIPEJICTAaBHUKIB KOKHOTO BUY 200 MiIBUIY 3yCTPIYAIOTHCS MITAMH 3 PI3HUM CTYIIEHEM CHHEPE3UCY
(muB. Tabn. 1). B 1ol jke wac oTpuMaHi pe3yabTaTH CBiT4aTh MPO BIACYTHICTh 1CTOTHHX
pO30DKHOCTEH MK JociaipkeHuMH mtamu L. lactis 3a piBHeM cuHepesucy (26-30), 1m0, 09eBUIAHO,
MOSICHIOETHCS IIECHIPSIMOBAHUM BUOOPOM KYIBTYD.

Bucokuii piBeHb MPOTEOJITUYHOI AKTHMBHOCTI Sl KYJABTYp, IO BHKOPUCTOBYIOTHCS Y
BUPOOHUIITBI CUPY KUCIOMOJIOYHOTO, € HE0a)KaHOIO BIIACTUBICTIO, OCKUIBKU 11€ MOYe MPU3BECTHU 10
3HIDKEHHS BUXOJy KiHIIEBOTO MPOAYKTY. CKPHHIHT KYJIbTYp 32 I[I€F0 03HAKOIO MMOKAa3aB, 10 IITaMU
L. lactis i1 L. diacetilactis xapakTepu3yBaiaucsi IOMIPHUM MPOTEOTI30M, 30UTBIIYIOYH BMICT BUTBHUX
aMIHOKHUCIIOT Ta enTuaiB y 1,1+1,4 pa3iB mig yac pocty y Mosion 3a 24 rox (tadmn. 2).

Tabauusa 2 —37aTHICTH ITAMIB MOJIOYHOKHCJIUX 0AKTEPii 10 HATPOMAIKEHHS PO3UMHHUX
230TOBMICHHX CIIOJIYK

Jliara3oH NpupocTy BUIBHUX
aMIHOKHUCIIOT T10 BITHOLIEHHIO JI0
He(QEepMEHTOBAHOTO MOJIOKa ,%

BMiCT HU3bKOMOJIEKYISIPHUX

Bun nakroGakrepiii ) 3
MENTUIIB, MKI/CM

JIHIAHUX LUKIYHAX
L. cremoris (-5,5)-15,5 (-3,3)-12,5 211,0-235,1
L. lactis 8,8-32,3 5,1-132,0 204,0-236,5
L. diacetilactis 8,0-27,6 21,1-143,2 225,5-254,2
S. thermophilus -(54,2)-100 (-73,0)-59,5 180,3+256,4
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31aTHICTB 10 MPOTEOJIi3y JTAKTOKOKIB NifBUY L. cremoris Oyia icTOTHO HM)KUYOIO, HDK y IHIIUX
Me30(pITPHIX 00CTEXKEHUX KYIAbTYp. [lesKi i3 HUX, HaBITh, CIIO)KMBAJIU BUTbHI aMIHOKHCIIOTH MOJIOKA,
110 CBITYUTH MPO IXHIO CIA0KY MPOTEOTITUUHY aKTUBHICTh. OTXKe, IPH IX KyJIbTUBYBaHHI HEOOX1IHO
3a0e3MeunuTH HEOOXIMHUI A IXHBOTO PO3BUTKY piBEHb BUIBHMX aMIHOKUCIOT. Taka X cama
3aKOHOMIpHICTh OyJa BHM3HA4YeHa 1 I OOCTEKEHUX MITaMiB TEPMOQUIBHUX CTpenTOKOKiB. Lli
pe3ynbTaTé y3rokyroThes 3 gqaaumu T.D.Thomas and O.E. Mills, siki mokaszanu aykcoTpodHICTh
MOJIOYHOKHCTMX OakTepid 3a okpeMuMu aminokuciotamu [9]. Ili pe3ymbraTé MiATBEPIKYIOTH
MO>KJIMBICTh BUKOPHCTaHHSI OaKTEpialbHUX MPENapariB y BUPOOHUIITBI CUPY KHUCIOMOJIOYHOTO IS
MIABUIICHHS SIKOCTI TIPOTYKIIi1.

BucHoBkmu. J{s1 poTaii mtamiB y ckiiaJi BApOOHHYOTO OAKTEPiaTbHOTO KOHIICHTPATY /ISl CUPY
KHCJIIOMOJIOYHOTO OyJI0 MpoaHalti3oBaHo 24 mTaMu Me30(UTbHUX JTaKTOKOKIB Ta 8 — S. thermophilus
32 CYKYNHICTIO TEXHOJIOTTYHMX TOKa3HUKIB: TPHUBAJIICTb YTBOPEHHS 3TYCTKY, THUTPOBaHA
KHUCJIOTHICTh, TPAHMYHA KHUCJIOTHICTh Ta PIBHEM CHHEpe3ucy. SIK MepCreKTUBHI OLIIHEHO 4 3 HuX,
HaNOUIbII OJIM3bKI 32 IHTEHCUBHICTIO POCTY JI0 KYJIBTYp, SIKI BAKOPUCTOBYIOTh Y CKJIaJl ICHYIOUOIO
npernapary
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Buxopucranns nakery SCRIBUS nns niaroroBku ¢gaxisuis BUIABHHYO0-
noJjirpadgiynoi cnpasu

Hecux M.I'., Mapuunkesu4 JI.B.
Hayionanvnuu ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. OgauM 3 acnekTiB MiArOTOBKH (axiBI[iB BUJABHHYOI raily3i € BUKOPUCTAHHS PsIy
CTeniani30BaHuX MporpaM. 30KpeMa, MpHU BHBUEHHI JUCHUILIIHHA «JloApyKapchbKe OIpamtoBaHHs
iHpopManii» € HeOOXiAHICTh BUBUMTH TAKETH, MPU3HAYEHI Ui 00OpOOKH TEKCTOBOI Ta rpadiuHoi
iHpOopMarii, a TaKoXkK sl BEPCTKU TOJI0C. BpaxoByroun cydacHuil 3mimanuii (opMaTr HaBYaHHS, €
noTpeba BUKOPUCTOBYBATH MAKETU Mporpam, OTPUMYIOUYH BIANOBITHI HABUYKH Ta KOMIIETEHII11, 1032
MPUMILIEHHAM 3aKiany BuIoi ocBity (3BO), B aucTaHIiiiHOMY pexumi il A1 pI3HUX ONepaiiHux
cucteM. OHUM 13 BapiaHTIB BUPIIMIEHHS 1IOTO 3aBIaHHS € BUKOpHUCTaHHS cydacHux Open Source
aHaJIOT'IB BIIOMUX KOMEPIIIMHUX MPOTpam.

CporoiHi MOTYKHUM 1 IOCTYITHUM IHCTPYMEHTOM Ui aBTOMAaTu3allli BUAABHUYOTO MPOILIECY €
porpaMHuil mpoAykT Scribus, sikuil nmomuproeTbes 3a ymoBamu JineH3ii GNU (General Public
License). IIporpamMa BUKOpPUCTOBYETHCS ISl IM3aiiHY Ta BEPCTKU OYAb-sIKOTO BUIY MOJIrpapiaHoi
MPOJIYKIIil, BKJIIOYAlOYM MOCIOHMKH, Mpe3eHTallii, Opoulypu, IUlakaTH Ta IHIII Marepiaau K
JIPYKOBaHUX, TaK 1 €JIEKTPOHHUX BHJaHb, J0 SKOCTI SIKUX € BuUcOoki BuMmoru (Ilicko3zyo, 2020;
Balasubramanian, 2020).

Meta poOOTH — BHU3HAUUTHU JOLUIbHICTE BUKOPUCTAHHA Scribus y HaBYaJIbHOMY IPOILIEC] IPH
MIArOTOBIN (haxiBI[IB BUAABHUYO-TOJIrpad14HOl ClipaBy JJIsl BUPILLIEHHS] HUMU BUPOOHUYNX 3aB/IaHb
13 BEpCTaHHSI IPYKOBAaHUX 1 €JIEKTPOHHUX BUJIaHb Y CBOIH MpodeciiiHiil AISUTbHOCTI.

Marepiaiu i Mmeroan. O0’€KTOM JOCHIIPKEHHS € BHU3HAYEHHS JOIUILHOCTI BUKOPHUCTAHHS B
HaBuagpHOMY Tmporieci 3BO ButbHOro makery Scribus B TMOpIBHAHHI 3 TJIaTHUMH ITaKETaMH,
Hanpukiaa, Adobe inDesign, nmpu miaAroTosIl ¢axiBiliB BUAABHUYO-TIONIrpadiaHOT ramysi.

[TopiBHSHHS Ta aHATI3 TIEpEBar 1 HEIOJIKIB BUKOHAHO Ha OCHOBI HASIBHUX JIITEPATYPHUX JHKEPEIT
13 MPOOJIEMAaTHKHU A0CIIKSHHS.

Pe3yabTaTn i 06rosopenssi. Hapa3si nutanHs onmanyBaHHS BUTbHUMH IIPOTpaMaMU JJII BEPCTKH
BUCBITJICHO JESIKMMM aHIJIOMOBHHUMH BMJAHHSAMH, AKi JOCTYNHI JJIi YUTaHHA H 3aBaHTa)KEHHS
(Balasubramanian, 2020), a TakoX yKpaiHOMOBHHUMH HaBYaJlbHUMH TociOHMKaMu (Xamyna O. T,
JmutpiB (ITicko3y0), 2015a, 2015b).

Scribus — 1e BUIBHE mporpamHe 3a0e3medeHHs I TU3aiHy Ta BEPCTKH, SKE MOXe OyTH
KOPUCHUM Yy HaBYaJIbHOMY IpOILECl sl CTBOPEHHS PI3HOMAHITHHUX JOKYMEHTIB, BKJIHOYAIOUH
MOCIOHHMKHM, Tpe3eHTalii, OpoInypu, IUTakaTH Ta iHIII MaTtepianm. JlaHWN I1HCTpYMEHT, SKUN
MIATPUMYETHCS CITUTLHOTOI0 KOPUCTYBAUiB, MOCTYITHHUH JJIS PI3HUX onepamiiaux cucteM: Windows,
macOS i Linux.

AmHani3 JgiTepaTypHUX JKepel J03BOJMB COPMYTIOBATA OCHOBHI OCOOJIIMBOCTI Ta MOKITUBOCTI
nakety Scribus:

1. TIlintpumye xomipHi mpodini RGB 1 CMYK Ta Mae Benuky KiIbKiCTh TOTOBUX KOJIPHUX

TajiTp.

2. MoXIMBICTh HAJAIITOBYBATH B IIUPOKUX Mexax mpudtu (kogyBanus Unicode) Ta kolsopu
poOuTh Scribus KOPUCHUM JJIsi CTBOPEHHSI OPEHIOBAHUX MaTepialliB Ta rpadiyHOro qu3aiHy
IIPYU CTBOPEHHI CKJIAJIHUX MyOiKaIlii.

Mae KijbKa BCTaHOBJIEHHUX I1A0JIOHIB Ta IHCTPYMEHTH JAU3aNHY.

[TinTpuMye 3HaYHY KUIBKICTh PI3HUX (POPMATIB BXITHUX Ta BUXIIHUX (ailiiB.

Mae mutatdopmy Ha ocHOBI XML, sika fomomarae CTpyKTypyBaTH JOKYMEHTH.

MoO>KMBICTh CTBOPEHHS MaiicTep-CTOPIHKY Ta MIA0JIO0HIB CTOPIHOK JO3BOJISiE EKOHOMHUTH Yac

Ta JI03BOJISI€ CTBOPUTH MAKEeT OJIMH pa3 1 3aCTOCYBATH HOTo 10 BCIX CTOPIHOK;

7. @yHKLiA cTBOpeHHS Ta peaaryBaHHs «[lmaHamm» [Uis BCbOIO JOKYMEHTA, HEpeMIlCHHS
00'exTiB Mk «IImanamm»;

SNk
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8. Iupoki MOXIMBOCTI KepyBaHHA OO0’€KTaMH: TpYyIyBaHHSA, 3B'SI3yBaHHS, OJIOKyBaHHS,
penaryBaHHs po3Mipy Ta popmu 00'€KTIB, IEPETBOPEHHS TUITIB 00'EKTIB.

9. Turepoeiic Scribus iHTYITUBHO 3pO3yMUINH 1 € IPOCTUM y BUKOPHUCTAHHI.

10. Scribus mae BigKpuTuUH KO, SIKMH NOOpe MiAXOIUTH Uil HAJIAIITYBAaHHSA 1 MOXe OyTH
HAJIAIITOBAHHUH Ta PO3MIMUPEHUH 32 JONOMOTO0 PI3HUX IJIAriHiB Ta PO3MIUPEHD, 110 T03BOJISE
JI0JTaBaTH HOB1 (DYHKITIOHATbHI MOKIIUBOCTI.

Cnin 3a3HauynTH, Mo Scribus OHOBIIOETHCS MPHOJIM3HO Pa3 Ha DIk, ajge OHOBICHHS 3HAYHO
MOKPAIYIOTh (DYHKITIOHATBHI MOYKJIMBOCTI MTAKETY, HAPUKIIA, JIOJaBAHHS MOYJIHBOCTI CTBOPCHHS
napu 3 GIMP, Inkscape abo Krita, a Tako MOXJIMBICTh POOOTH 13 30BHIIIHIX MPUCTPOIB.

[TopiBHSUTBHUN OTJISi BUIBHOTO MPOTPAMHOTO 3a0e3nedeHHs Scribus 3  KOMEpIIHHUMH
nporpamMaMu-KOHKypeHTamu, Takumu sk Adobe InDesign i BUKOPUCTaHHS B HaBYAJIBLHOMY
poreci:

1. BuirbHa npoTH KOMEpLIMHOI JileH31i: Scribus — 11e 0e3KOIITOBHE MporpaMHe 3a0e3neueHHs 3
BIIKPUTUM BUXITHUM KOJIOM, 1110 3BUYAWHO € [epeBaroio B HaBYaJIbHOMY MPOLECI.

2. OyHKUIOHANBHICTh Ta 1HCTpYMeHTH: InDesign € BenUKOIO 1 MOTYKHOIO MPOTpamMolo, sKa
Ha/Ia€ IMUPOKHIA CTIEKTp IHCTPYMEHTIB JUIsI BEPCTKH, AU3alHY 1| MAKETYBaHHS, SKHX JOCTATHHO
i opopMIIeHHs myOuikaiiid 0yap-skoro ¢popmary. BiH Mae Oararo npocyHyTux (QyHKIIIH,
TakMX fK IHTerpauis 3 HIKUMH Adobe-NpoayKTamMH, MiATPUMKA KOJIPHUX HaJITpP, OMIi
IpyKy Ta 6araro 1HIIOTO, aje (PyHKIIOHATBHICTh Scribus Mo)ke OyTH MEHIIIOI0 MOPIBHSIHO 3
InDesign.

3. CywmicHi mnatdopmu: Scribus goctynuuit s Windows, macOS 1 pi3HUX AUCTpUOYTHBIB
Linux mpotu InDesign, saxuit noctynHuii s onepauidnux cucreM Windows 1 macOS.

4. PecypcoeMHicTh: Scribus Mae MOPIBHAHO MEHIIY PECYPCOEMHICTh, TOMY Kpallle MiIXOIUTh
1t [1K 3 HU3bKMMM apaMeTpamu.

5. TIligrpumka kiieHTIB: Scribus Mae HE3HAYHy CHUIBHOTY KOPHUCTYBAdiB [UIS MIATPUMKH,
nopiBHsAHO 3 InDesign, sikuii Mae BENHMKY CIUIBHOTY KOPUCTYBaAviB 1 miaATpuMKy Big Adobe,
BKJTFOYAI0YM OQIIIfHY JOKYMEHTAIIII0 Ta OHJIAWH-KYPCH.

Taxkum urHOM, Scribus € JOCHUTh MOTYKHHM 1 JOCTYITHUM IHCTPYMEHTOM JUIsl 3aCTOCYBAaHHS 1
MIOJTIMIIICHHS] KOMYHIKAI[li B HABYAJIbHUX IUISAX, SKUH MOKE€ BUKOPHUCTOBYBATHCH SIK JIJISI CTBOPEHHS
MPOCTUX JJOKYMEHTIB, TakK 1 JUIsl CKIaJHUX MTPOEKTIB BEPCTKHU Ta TU3ANHY.

BucHoBok. Pe3ynpTaTH JOCHIDKEHb TIOKa3ylOTh, M0 HE3BaKAOYM Ha [0 MEHII
(yHKIIOHATBHI MOJKJIMBOCTI TOPIBHSAHO 3 JEIKMMH KOMEPIIMHMMH allbTepHATUBAMHM, 30KpeMa
Adobe InDesign, BuKopucTaHHS MakeTy Scribus B HaBYaAIBbHOMY MPOIIEC] MPH MIArOTOBI (axiBIliB
BHIaBHUYO-TTONIrpadiyHol cupaBu € nonuibHUM. lle mo3Bossie 3 MiHIMaTbHUMHU (HIHAHCOBUMH
BUTpAaTaMH IMAroTyBaTu (haxiBIs, KU OMaHye OCHOBHI (DYHKIIIOHAJbHI MOJKJIMBOCTI JIaHOTO Ta
AQHAJIOTTYHUX TMaKeTiB 1 3MOXE BUKOPHUCTOBYBATU iX JJIsi CTBOPEHHS Ta3eT, XypHalliB, KHHT,
peKIIaMHHMX MaTepiaiB, Opomryp Ta HIIHMX MyOsikamii Ha BUCOKOMY piBHI. OfHAK AJIs YCITIIIHOTO
BIIPOBa/KEHHST Scribus y HaBuUalbHHI Mpoliec MOTPiOHA BIAMOBiAHA MIATOTOBKA BUKIAIAIBKOTO
CKJIaJly Ta po3po0JieHHsI HaBYaJIbHO-METOAMYHUX MaTepiaiiB.
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Beryn. 3HauHa KUTBKICTB PIAKMX MPOIYKTIB XapdyBaHHS PO3IUBAETHCS B IUIAKH. Popma
TUISIIKY Ta 1HQOPMATHBHICTh €TUKETKH MalOTh BEIMUYE3HUN BIUTMB HA MOTEHI[IMHUX CIOKUBAYIB —
BOHH MOXXYTb SIK IPUBEPTATH yBary J0 TOBapy, TaK i BUKJIUKATH aHTUIATIIO 10 HHOTO [1]. 3aBasku
MOJKJIMBOCTSIM KOMIT IOTepHUX TexHoJsoTil (3D-Bizyamizamii Ta peHIEpUHTY) MOKHA CTBOPHTHU
JeKinbka 00pasiB (MOJeNeil) MISIIOK, SKi B MOAAIBIIOMY IPEJACTaBUTH PECIIOHJICHTAM 1 Ha OCHOBI
MIPOBEICHOTO OTIMTYBAHHS BU3HAYUTH HAWKpaInii 00pa3 yrmakoBKH.

Marepiaim Tta mMeroam. Po3BUTOK KOMIT'IOTEpPHUX TEXHOJOTIM Ou3aliHy 3HAMILIOB IIHMPOKE
3aCTOCYBaHHS TIpH BUPOOHUITBI muismiok [1, 2]. Bce wacrime mnpu CTBOPEHHI IUISIIKA
3acTocoByeThCsl 3D-MozentoBaHHs, sIK€ J03BOJISIE TOEAHYBATH TOYHICTh MacimiTaly BHpPOOy 1
peaNIiCTUYHICTh 300pa)K€HHS, IPU I[bOMY Ha €Tall po3poOKH JW3aiiHy YIMaKOBKH MOYXKHa JIETKO
BHOCUTH Oy/b-siKi 3MiHH. OCHOBOIO JJisi CTBOpeHHS IuiAKU € i 3D-monens. [nst i cTBOpeHHS
noTpiOHO TOOyAyBaTH TEOMETpir0 MoOJeNi, BHUOpaTH TEeKCTypu o0’ekta. Jlami BHUKOHYETHCA
PEH/IEPUHT, 110 BKJIIOYAE, 30KpeMa, BUOIp TOUKU CIIOCTEPEKEHHs Ta BUCTaBleHHs cBitia. s 3D-
Bi3yai3alii 1 peHJepUHTY IUISIIOK BUKOpUCTaHO nporpamy Autodesk Inventor Professional 2023.

PesyibTaTn Ta o0roBopeHHsi. barato He3amjgaHOBaHUX MOKYMOK HPOAYKTIB XapuyBaHHS
3MIIACHIOETHCS 1] BIUTMBOM 30BHIIIHIX QakTopiB. OHUM 13 TakUX (aKTOpiB € Tu3aiiH ynakoBku. He
CEKpeT, 1110 Bi3yaJbHa €CTETUYHICTh YIIaKOBKH MPUBEPTAE YBAry CIIOXKUBaYa 1 JOBOJI1 YACTO MOTUBYE
ioro oOpatu came 1ei npoaykT. Tomy, 3aa4ero Au3aiiHEPIB € CTBOPEHHS rapHOi Ta IH(HOPMATHBHOT
YIaKOBKH, TIOB3 AKOT HE MPOI€ MOTEHIINHUN TTOKYTIEIb.

[IpoekTHa MISTBHICTH JU3aHEPIB YIIAKOBKU BKJIIOYAE PI3HI eTanu, cepes skux [3]:

—  KOHCTPYKTHBHA 0OYyJJ0Ba MOJIEJIEH;
—  mialip KOJIbOPIB;
—  po3pobineHHs 1 opOpMIICHHS TOKYMEHTaIlii Ha BUPIO.

Koxxen 13 mepeniueHMX eTamiB MoO)XKe OyTH ONTHMI30BaHMM 3a PaxyHOK BUKOPHUCTAHHS
KOMIT' FOTEPHHMX TEXHOJIOTIH, K1 T03BOJISIFOTh 31iHCHUTH 3D-Bi3yaiizallito Ta peHICPUHT YITAaKOBKH.

3D-Bi3yaJiizauisi i peHAepUHI TUISAIIKY I1I€ A0 TOYaTKy BTUICHHS JU3alHEPCHKOI i1ei B )KUTTS
JI03BOJIsIE CTBOPUTH 1 OLIHUTH 1 LuppoBy 3D-mozaens. [lepeBaramu muppoBoro MoaeIIOBaHHA €:

—  CTBOPEHHS IUIALIKU Oy/b-sKOi popmu;

—  IIBWJKE BHECEHHS 3MiH B TEOMETPIIO MOJIENI;

—  3MiHa KOJIbOPY MOJIEII;

—  HaHECEHHs PI3HUX TEKCTYp;

—  po3riaA AU3aiHY IJSIMKH 3 ycix OOKIB sl OIUHKH i
€pProOHOMIYHOCTI Ta ECTeTHUYHOCTI IIe JO 3alycKy Yy
BHPOOHHIITBO; |

— MOXIIUBICTb JIOCSATTH pPEKJIaMHOI MeTH 1 SK pe3yabTar 250
30UTbIIEHHS 00CATY MPOJIAXKIB.

Hwxue naBeneno eranu 3D-Bi3yastizanii i peHAepUHTY IUISIIKY B
nporpami Autodesk Inventor Professional 2023. 150

CtBopenHs 3D-Mo1eni MIIAMIKY TOYNHAETHCS 3 TOOYIOBH €CKi3y ii
KOHTYpYy (puc. 1) — B JaHOMY BHUNAJKy L€ NOJOBHHA MalOyTHBOI
mozem. Jlani ecki3 mneperBoproerbes y 3D-momens (puc. 2): 3?00
BUOMPAETHCS KOHTYP IUISALIKH, BUOMPAETHCS BiCh 00€PTaHHS, 3a/1a€ThCS
TOBILMHA CTIHKH, BCTAHOBIIIOETHCS KOJip MisAikd. Ha HacTymHOMY
eTarni BiOyBAa€ThCSI HAHECEHHS €TUKETKU — CTBOPIOETHCS €CKi3 Mia
€TUKEeTKY 3a ii po3mipamMH, B €CKi3 IHTEIpYeETbCS 300pakeHHs
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Pucynox 1 — Eckiz
KOHMYpPY NAAWKU

170



12-a MizkHapo/iHa crieniaTi3oBaHa HAYKOBO-IIPAKTUYHA KOH(MEPEHITis
“Tpennu lean-BupoOHUIITBA Ta TAKyBaHHS Xap4yOBOi MPOAYKIIii~, 20 BepecHs, 2023. Kuis, Ykpaina

(kapTHHKa) camoi eTUKeTKH (pHuc. 3), BHKOHYEThCS ii HaHEeCEHHS Ha Mojenb Iiimkd. Jlanmi
BUKOHYETHCS PEHJICPUHT — BUOMPAETHCS TOYKA MOTJISIY 1 HAJIAIITOBYETHCA CBITIIO (pHC. 4).

D

PuCyHOK 2-3D Pucynox 3 — Ecki3 nio Pucynok 4 — Obpas

Cnig BiAMITHTH, 10 00pa3 IUISMIIKA € BaXXJIUBUM HEBEpOaTbHUM 3acO00M KOMYHIKAIil 3
MO>KJIMBUM TIOKYIIIIEM 3a PaXyHOK BIUIMBY Ha HOTO MiJACBIIOMICTh. Tak, IJISIIKK HECTaHIAPTHOL
dbopmu 1 ckitaHi perabedu CTarOTh BCe OUTBIN MOMYJISPHUME cepel criokupadiB [4]. CTBopUTH Taki
dhopmu He € TPOOIEMOFO 3aBISIKM MOMKJIMBOCTSIM Cy4aCcHOTO IMporpaMHoOro 3abe3nedenHs. Ha puc. 5
MIpe/ICTaBJICHO PI3HI Bapialii 00pa3iB Mojenel MoK, CTBOpeHux B mporpami Autodesk Inventor
Professional 2023.

Pucynox 5 — Bapiayii obpa3zis nasuox

[ToTpiOHO BiIMITUTH, IO TPHU CTBOPEHHI IUIAIIKK CJiJ BpaxOBYBaTH O€3Ji4 HIOAHCIB, SKi
BHUXOJATh 32 MEXI1 nu3aiiHepchbKoi poOoTH. J[o HUX BITHOCHUTBCS MIIHICTH BUPOOY, 3pYYHICTH Y
BUT'OTOBJICHHI Ta BUKOpUCTaHHI, To1o. [Ilo cTocyeThest BU3HaUEHHS MIITHOCT1 BUPOOY, TO, 3HOBY K
TaKW, CydacHe MporpaMmHe 3abe3medeHHs, Hanpukian nporpama Autodesk NASTRAN, nosBossie
JIOBOJI1 IPOCTO MPOBECTH TaKi PO3PAXyHKH.

BucHoBku. YakoBka Bifiirpae BaXJIMBY pPOJib B MPOJIaXki TOBApYy — 3a3BUYail OKYIEIb Biagae
nepesary He3BUuHiN popmi rsmku. Came ToMy po3poOKa YHIKAIBHOTO AU3aiiHy YIIAKOBKU CKIIAa€
OKpEeMHI1 HAPSMOK AiSTIbHOCTI Au3aiiHepa. 3aBISKH MOMIJIMBOCTSIM CIIELIATI30BAHOTO MTPOrPAMHOTO
3a0e3nevYeHHs] IHHOBAIIIMHI pIIEHHS aW3aiHepiB, IMOB’s3aHl 3 GOpMOK Ta IHPOPMATHBHICTIO
YIaKOBKH, MO’KHA JIOCUTH JIETKO 1 IIBUJKO BTUIMTH B JKUTTS, CTBOPIOIOYM O€3I]i4 PI3HOMAHITHUX
Bapialii MIsAIoK.
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Beryn. Xap4oBi TEXHOJIOTIT € HEBil'€MHOIO YaCTUHOIO CY4aCHOTO CYCIUIbCTBA, OCKUTBKH BOHU
BILTMBAIOTh Ha AKICTh Ta AOCTYIHICTh XapYOBUX MPOIYKTiB. PO3BUTOK ITUX TEXHOJIOTIH € aKTyaJIbHUM
3aBJIaHHSIM, OCKUIBKHM MOTPEOM Ta BUMOTH JI0 Xap4yBaHHSA NOCTIHHO 3MiHIOIOTHCA [1]. OpHiero 3
KIIOYOBUX TEHJCHIIA Yy PO3BUTKY XapuyOBUX TEXHOJOTIA € BHKOPHCTAaHHS PI3HUX TPyl
MIKpOOPraHi3MiB, SIK1 BIIIIPalOTh BaXXJIMBY POJIb Y XapUOBHUX TEXHOJIOTIAX 3aBJASKH CBOIM 34aTHOCTI
no0 OpOoJIHHS Ta IHIIMX XapakKTepHUX Oil0XiMiyHUX TmporieciB. Came OIOTEXHOJIOTIUHI MiIX0IU
BKJIIOUYAIOTh B c€0€ BUKOPHUCTAaHHS MIKPOOPIaHI3MiB JUIsl BUPOOHUIITBA TPOIYKTIB B KOHTPOJILOBAaHUX
YMOBaX, 10 JI03BOJISIE OTPUMYBATH MIPOJIYKTH BHINOI SAKOCTI, 30€piraTH iX JOBIIIE€ Ta BIUIUBATH Ha iX
XIMIUHHH ckian [2].

Y BUPOOHMIITBI KHCIOMOJIOYHHMX MPOJAYKTIB, TaKUX SK Horypr, kedip, cup Ta IHIII,
MIKpOOPraHi3MHM BIAIrpaloTh HPOBIAHY pojib y TMpolieci BUrotoBieHHs. llpomec ¢epmenTanii
3a0e3mevye BUTOTOBIICHHS TIPOIYKTIB 31 CIeU(IIHUM CMaKOM, apoOMaToOM Ta TeKCTyporo. [[ist mboro
BHUKOPHUCTOBYIOThCS OakTepii (Hampukman, pomaiB Lactobacillus, Streptococcus) Ta ApIKIKI
(manpuxnan, Saccharomyces cerevisiae) [3].

[Tpobrema HEMEpPEeHOCUMOCTI JTAaKTO3HW a00 3K TiMojIaKTasii BU3HA4Ya€ HEOOXITHICTh CTBOPEHHS
0€371aKTO3HUX KACIOMOJIOYHHX Ta MOJIOYHHX MPOJIYKTIB, IO € aKTYAJIbHUM 3aBJaHHSM UL Xap90BOT
npoMucioBocTi. [IeBHI MiKpoopraHiaMu, 30KpemMa APDKIXKI, MOXKYTh BUPIIIUTH L0 Ipobdiemy 3a
JOTIOMOTOI0 TIpoIiecy 3apojukeHHs jakTto3u [4]. Tlomyk 1 mHOCHKEHHS JaKT03030pOKYHOUHX
JOPDKKIB MAarOTh BEJIMKE 3HAYCHHS y CYYaCHMX XapuoBHUX TexHoJoriix. lle BigkpuBae HOBI
MEPCIEKTUBU I BUPOOHUIITBA O€37aKTO3HMX KHUCJIOMOJOYHUX IMPOAYKTIB, Kl € aKTyaIbHUMH
4yepe3 3pOoCTardy CBIIOMICTh CIIOKMBAYIB MPO iXHE 370pOB'S Ta Xap4yoBi BnogoOaHHs [5]. Oxpim
IbOTO, JOCIIPKEHHS 1 BIPOBAKEHHS JIAKTO3030pODKYIOUMX JIPLKKIB MOJIATAE 1 B MOXKITHBOCTSIX
BUKOPHUCTAHHSI IXHIX YHIKAJIbHHUX BJIACTUBOCTEH JIJIs1 CTBOPEHHS HOBUX MPOIYKTIB.

OnHuM 3 JoKEpeN ApDKIKIB, 10 MOXKYTh 30pOPKYBaTH JAKTO3y € KedipHUW rpubok abo x
kedipHi 3epHa. Bubip kedipHoro rpudka K JpKepena IpbKIKIB Mae psj OOTPYHTOBAaHUX MPUYHH,
SKI BU3HAYAIOTh HOTO TepeBary y JOCILDKEHHSIX JIAKTO3030pOKYIOUUX NPLKIKIB Ta IXHBOMY
BUKOPHUCTAHHI Y Xap4OBUX TEXHOJIOTISAX, a caMe: MPUPOJHA CIUILHOTA MIKPOOpraHi3MiB, BEIHKa
PI3HOMAHITHICTh MIKPOOpraHi3MiB, aJanTOBaHICTh J0 YyMOB QepMeHTamii Ta crnenudivHi
XapaKTepUCTUKHU MPOAYKTY [6]. OKpiM LbOro, BUKOPUCTAHHS JIAKTO3030pODKYIOUNX APLKIKIB 3
KkedipHOTO TprOKa MOXKE OyTH OUTBII MPUHHATHUM 1 TPUPOTHUM BapiaHTOM JUISI CTIOKHUBAYIB.

JocmimkenHs (i3i0J0OTYHUX XapaKTePUCTUK APDK/DKIB, BUIUIGHUX 3 KedIipHOTO TpuOKa, €
BKJIMBUM €TarloM Y PO3YMiHHI IXHBOTO MOBEAIHKHM Ta MOTEHIIATY Yy XapyoBUX TeXHoJOrisiX [7].
OTxe, Mmemoro pobomu € NOCIIHKEHHS OJTHUX 3 TOJOBHUX (Di310JIOTTYHHX XapaKTEPUCTHK APDKIIKIB,
BUJIUIEHUX 3 Ke(ipHOTO rprbKa, a came: pocTy 3a PI3HOT TeMIlepaTypH Ta y CepeloBUIIax 3 Pi3HUMU
3HaueHHsMU pH. [IpoBeneHi JOCTIKEHHS € BAXXIIMBUM €TarloM Ui pO3YMIHHSI ONTUMAlIbHUX YMOB
BUKOPHUCTAHHSI APDKKIB Y XapuOBUX TEXHOJIOTIX, CHIPUSIOTH ONITUMI3allii mpoleciB pepmeHTarlii Ta
MOTEHLIHHOMY BIPOBAPKEHHIO HOBUX IITaMiB [yl MOTPeO XapuoBOi MPOMHCIOBOCTI.

Martepiann Ta meroau. O6paHi 00’ €KTH AOCHIPKEHb IITaM IPLKDKIB, BUIUIEHUH 3 KeipHOTO
rpubka BKCS (Saccharomyces cerevisiae) xonekuii MikpooprasiaMiB Binauty 6iotexHosorii ITTP
HAAH. JlocmipkeHHS pocTy JpDKIKIB 32 PI3HUX TeMIepaTyp MPOBOAWUIOCH LUIAXOM
KyJBbTUBYBaHHS ILITaMIB y TIIOKO30-TIENITOHHO-APIKKOBOMY OyibitoHi 3a Temnepatypu 30°C, 37°C
ta 42°C. EdexT TemnepaTypu BU3Ha4aBcs KOXKH1 6 FOJIMH BUCIBOM Ha MokHBHE cepeopuiie Caldypo,
3rizHo 3 [8]. Bu3HaueHHs pocTy IpDKIPKIB 3a pi3HUX 3HaueHb pH NpoOBOIMIIOCH aHAIOTIYHO.
BukopHcTOBYBaJIOCH ITIOKO30-TIENITOHHO-PDK/KOBUIN OyIbHOH 31 BCTAHOBJICHUMH 3HaueHHs MU pH
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3,0, 4,0, 5,0 Ta 6,5 B sikocTi KOHTpOITO 32 [9]. ['padiku moOymoBaHI 32 pO3paxOBaHUM 3HAYCHHIM
norapupmy necsarkosoro KYO/cm® 3a dpopmyioro:

C-d
_ KYO
N lg( 14 ]’ 4]143
ne N — kimpkicts KYO/eMm?

C — KiTbKIiCTh KOJIOHIN Ha wami [Terpi

d — (hakTop po3BEACHHS

V' — 06’em nocininHo1 mpoOu, 0 BHOCUTHCA y yamky [letpi.

Pe3yabTaTn Ta 00roBopeHHsi. 3a OTpPUMaHHMH pe3yJbTaTaMH MPOBEACHUX JIOCIi/iB
noOynoBano kpusi pocty mrtamy BKCS 3a pi3Hux 3HaueHs Temmepatypu (puc. 1).

8.0
7.5
7.0
6.5

Lg, 6.0
KSIO/CM3 55

5.0
4.5 T T T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66 72
Yac, ron
Pucynok 1 — Kpugi pocty mramy BKCS 3a pi3Hoi Temneparypu

OtpumaHi pe3yabTaTh MIATBEPKYIOTh, 1o Temreparypa 30°C ta 37°C € HaiOUIBIm
ontuManbHUMU st pocty mrtamy BKCS. TlopiBHSHO 3 IHIIMMH TemIeparypamu, KOHTPOJbHA
temmneparypa (30°C) npusBena 10 CKOPOUCHHSI eKCIIOHEHINIHHOT a3u pocTy. 3 pucyHka 1 BUIHO, 1O
KyJIbTypH 3a KOHTPOJIBHOI TemrmepaTypu Ta ekcrnepuMmeHTanbHOi (37°C) mBHAKO 3pOCTalOTh
npotarom nepuux 30 roAuH, mepexoisud MOTIM Yy cTamioHapHy (asy. Bapro Bim3HauuTH, 1m0
temmneparypa 30°C BUSABHIACH CTAOUIBHINION 3 TOUYKH 30py MIKPOOIOJIOTIYHHMX aCTIEKTIB, TOKA3yHOUH
OUThII MependavyBaHi pe3ylbTaTh CTOCOBHO KpHBOi pocTy. He3Baxkaroun Ha MOXKIIMBICTH POCTY 3a
temmneparypu 42°C, BII3HAYAETHCS il HECTPHUATIMBUN BILIUB.

Cxoi pe3yabTaTtu Oy OTpHMaHi PsIIOM AOCTIKEHB JUIsl 0ararboX pi3HUX MITaMIiB JIPDKIKIB
Buny S. cerevisiae. locmimxenns [10] mpoaeMoHCTpyBasio, 0 OUTBIIICTE MITaMIB S. cerevisiae Mae
3IATHICTh 0 pocty 3a Temneparypu 37 °C. ¥V po6oti [9] Oyi0 BUBYEHO TEeMIEPaTypOCTIHKICTh
JOPDKIKIB, 110 BUJUIEH] 3 cymeHuX ¢pykTiB. llltamu S. cerevisiae 6ynu 3natHi 10 pocty 3a 37°C i
42°C, ame 3a 42°C cmocrepirajach HE3HAyHa 3HIDKEHA MIBHJKICTH pocty. [ocmimkeHHs
npoOioTUYHUX BiacTuBocTed mrtamy S. cerevisiae IFST062013, BunuieHoro 3 ¢GpyKTiB, TaKOX
MIATBEP/HKYIOTh HOTO TOJEPAaHTHICTH 10 TeMieparypu Huxue 40°C.

3 metoro nociimkenHs BBy pH nHa pict mramy BKCS 3a orpumanuMu 3HaueHHAMU Oyi10
moOy/I0BaHO KPHBi pocTy 3a pi3HUX pH, 110 MPOJEMOHCTPOBAHO HA PUCYHKY 2.

Sk mpoaeMoHCTpoBaHO Ha pUCyHKY 2, mTam BKCS neMoHCTpye MpUIHATHHIA pICT HA PI3HUX
CepelOBUINAX, XO4Ya HAKOMWYEeHHs OioMach BapilO€ThCA 3alleKHO BiA MOKa3HUKIB pH.
BigzHavaroThcsl 3HayHi 3MIHM B POCTI Ta HAaKOIMHMYEHHI 6i0MacH MPOTAroM Mepimux 6 roJuH npu
HailHwkdyomy 3HaueHHi pH 3,0. Otxe, pe3ynbraté cBiguaTh Mpo 37aTHICTh mrTamy BKCS
31iiicHIOBaTH picT y AianazoHi pH Bin 6,5 10 4,0. IIpote pH 3,0 BUABISA€THCA KpUTUYHUM, 3 aKTUBHUM
pOCTOM MpOTAroM juie 12 roguH, BKa3yodl Ha 0OMEXEHY CTIMKICTh 10 HU3bKHUX piBHIB pH. Xoua
HaOUbIIMI mpupicT OiOMacH CIOCTEPIraeThesl MPH BUPOIIYBaHHI HA KOHTPOJIHHOMY CEpEIOBHILL,
onHak cepenoBuiia 3 pH 5,0 14,0 Takox € CIPUSTIMBUMHU TSI POCTY LITaMy.
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Pucynok 2 — Jlunamika pocty mramy BKCS 3a gocaimxyBanux 3Hauyens pH

VY nocmimxenHi [9], BCTAaHOBJIEHO, IO AESKI IITaMUu S. cerevisiae 31aTHI 10 POCTY 1 aganTailii B

cepenouax 3 pisasimu pH 5,0 1 3,0. Hocniymkenss [10], moao ApbKIKIB, BUALICHUX 3 KedIpHOTO
rpuKa, 30KkpeMa ITaMiB S. cerevisiae, TaAKOX MIIATBEPIKYIOTh IXHIO CTIMKICTb /10 KyJIbTUBYBaHHS 3a
HU3bKUX piBHIB pH, oqHak HallOUTRII ONTUMANBEHUMU 3HaYeHHSIMU pH ans pocty BBaxaroThes 5,5-

6,5.

BucnoBku. OTpumani pe3ynbTaTd € 3HAUYIIUMHU U1 MOXJIMBOTO BUKOPUCTAHHS JIPIKIKIB Y

Xap4yoBii TPOMHUCIIOBOCTI, OCKUTBKH iXHsI 3JJTaTHICTB KUTHU Ta POCTH 3a 3a3HaueHoi Temmneparypu (30-
37°C) 1 piBusax pH (4,0-6,5) miaTBepaKye IXHIO MOTEHIIHHY POJIb Y BUPOOHUIITBI KUCIOMOJIOYHHIX
MPOAYKTIB Ta IHIIUX XapYOBUX MPOIYKTIB.
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VK 621.87

Pexynepaunisi eneprii B yHKIIiOHAIbHO-MEeXaTPOHHOMY MOAY.J1i (popMyBaHHs
CTPYKTYPHHX €J1eMEHTIB TPAHCIOPTHOI 0 MAKeETY i3 TAPHUX BAHTAXKIB

Axumuyk B.M., I'aBa O.M., 1. T. H., Axumuyk M.B., 1. T. H.
Hayionanvnui ynisepcumem xapuosux mexuonoeiu (HYXT), m.Kuis, Ykpaina

Beryn Tta akTyadbHicTh TeMH. BpaxoByrounm Bemuues3Hi 00CATH IMaKyBaJIbHUX MEPEBE3CHb
XapuOBUX MPOJIYKTIB, SIKi IOPIYHO JOCATAIOTH COTEHb MUTBSP/IB TOH, MOYKHA 3pOOUTH BUCHOBOK, 10
aBTOMATH3allisg Tporecy (OpMyBaHHS TPAHCHOPTHHUX MAKETIB € BKpail aKTyalbHHM 3aBIaHHSIM.
Oo6nagaanHs 115 GOPMYBaHHS TPAHCIIOPTHHUX MAKETIB CHOTOJICHHS — 1€ POOOTOTEXHIYHI KOMIUICKCH,
MIPOEKTYBaHHS SKUX O0a3yeTbCs Ha KOHLEMNUII MEXaTPOHHO-MOJAYJIbHOI KOMIIOHOBKH. AHali3
BupoOHUITB HPTC po6it 3 XapuoBUMHU IPOAYKTaMU BCTAaHOBUB HarajabHy NOTpeOy B IPOEKTYBAHH1
HOBHUX 3pa3KIB CIEIiai30BaHUX POOOTOTEXHIUHUX MaKeTO(OPMYBAIbHUX KOMIUIEKCIB Ha OCHOBI
HOBUX KOHCTPYKUIH (YyHKI[IOHAJIbHO-MEXaTPOHHUX MOJAYIIIB.

3a/auer0 ChOTOJICHHS TI0 CTBOPEHHIO IHHOBAIIMHUX KOHCTPYKI[IH MEXaTPOHHUX MOJYIIIB, IO
BIJIOBIIal0OTh KPUTEPISIM TEXHIYHOI €PEKTUBHOCT1 € BIPOBAPKEHHA B HUX (PyHKIIT pekyneparii
eHeprii. Jlyiis BUpIIEHHS TIOCTaBJIEHOI 3aJadl MPOIMOHYETHCS YIOCKOHAJIEHHS ICHYIOUMX Ta
pO3pOo0JIEHHS HOBHUX  KOHCTPYKUIA  (YHKIIIOHAJbHO-MEXaTPOHHUX MOJYJIiB  (OpMyBaHHA
TPAHCIIOPTHUX MaKETIB 3a 3aJaHUMHU XapaKTePUCTUKaMU €HEPro30epeKeHHS.

IlocranoBka 3amaui. Po3pobutu Ta mpoBecTH MNapaMeTpUUYHHUI CHUHTE3 3alpONOHOBAHOL
KOHCTPYKIIT (PyHKIIIOHATBHO-MEXaTPOHHOTO MOJIYJSl MOKPOKOBOIO IEpEMIllleHHsl MIaThopMu 3
IMHEBMATUYHUM TIPUBOJIOM 3 METOIO peanizaiiii (yHKIIi pekymneparii eHeprii.

OcHoBHa yactuHa. Ha ocCHOBI aHami3y THUNOBHUX KOHCTPYKIIH MEXaTpOHHUX MOJIYIIB
POOOTOTEXHIYHUX KOMIUIEKCIB (JOpPMYBaHHS CTPYKTYPHHUX €JIEMEHTIB TPAHCIIOPTHOTO MaKeTy Oyna
3allpONIOHOBAHA KOHCTPYKIiSI MEXaTPOHHOTO MOMYJs IMOKPOKOBOIO IEPEMIIIEHHS IIaT(hopMu

- fe ——— . - dbopmyBaHHS CTPYKTYPHUX

£, L. 4 a i ele-MEeHTiB  TPAaHCIIOPTHOTO

MaKkeTy 3 G yHKITI€IO

pekynepartii eHeprii Ta

po3po0iieHa CTPYKTypHa cXxeMa
Y It roro kepyBaHHs (puc. 1).

_ —— MexaTpoHHMI MOTYJIb

I . _ ' 1114l % TIOK-pOKOBOTO  IEpEeMIllleHHs

IE ' | 3 1) AL wiaT-(popMu (opmysanHs

v ' _ 1 CTPYKTYPHUX €JIEMEHTIB

L 1 L1 i g ! 1 ¥ TPAaHCHOPTHOIO MaKeTy

Z _ ' KEpYEThCSl MPOTPAMOIO0  uepe3

f - ' nIFEAY cucteMy KepyBaHHa 15 1
. - IpAIfO€ HACTYITHUM YHHOM: Ha
[IOYaT-KOBUH MOMEHT yacy
nopoxHs mardopma 1 migHsATa

BroOpy Ta AKOPCTKO
3aikcoBaHa ¢ikcato-pom 5.

Puc.1. CTpykTypHa cXeMa KepyBaHHSI MeXaTPOHHHUM MOJYJeM
NOKPOKOBOI'0 NepeMillieHHs NJIAT¢GopMH 3 MTHEBMATUYHUM i
NpUBOIOM Ta PYHKIICIO peKynepauii eneprii 1us popmyBanust Posnoinbruk 11 Ta

CTPYKTYPHHX eJIeMEHTIB TPAHCIIOPTHOIO MAKETY KCpOBaHMM  NIPOCEJIb 10
3HaXOMATHCA B  3aKPUTOMY

noJjio-KeHHi.  BinOyBaeTbcs

nepeMi-IeHHs MepIoro mapy 3 TApHUX BaHTaXiB Ha miuatdopmy. [licis 3akiHUeHHS MepeMillieHHS

NepuIoro mapy BinkiatodaeTbes Qikcarop 5. [lnardopma min Ji€ro TpaBiTalifHUX CHIT TSOKIHHS
OITyCKA€THCS B HU3 Ha BIICTaHb BUCOTHU IIApy Ta (iKCyeThes PpikcaTopoM 5 B mososxeHi I.

KoHTpons koopArHATH TO3ULIT BITOYBAETHCS 3a JOMOMOTOI0 CHUTHAJY 13 AaTYMKA MOJOXKEHHS
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4. B 3a51e)HOCTI BiJl BETMYHHH 3BEJICHOI MacH IIATPOPMHU Ta IIapy TAPHUX BAHTAKIB OJTHOYACHO 3
¢ikcaTopoM Moxke yBIMKHYTHCS Apocensb 10, Ha KUl TOJa€ThCsl €ISKTPUYHUI CUTHAT KepYBaHHS
3aganoi Hanpyry. [1oBiTps 3 HIKHBOI HOPOKHIHM MHEBMOLMIIHAPA 2 Yepe3 YTBOPEHHUU KaHal B
apoceni 10 momamae B akymynsitop 7. [loma mpoximHOro kaHamy Apocessl BiIKPHUBA€EThCS Ha
BEJIMYHUHY, fKa 3a0e31euye OmyCKaHHs mIaT(opMu 10 1moJioskeHHs 1.

B mMomenT, konu minardopMa miIXOAWUTh 10 KOOPAWHATH 3YNUHKU [, B cHCTeMy ympaBiTiHHS
HAJXOJUTh CUTHAJI 13 TaTYHKA TIOJIOKEHHS 4, Kepyrouuit apocenb 10 mepekpuBae pobounii kaHa, a
¢ikcarop 5 3ynunsie maardopmy. Ilicns 3aBaHTaXKEHHS APYTrOTo MIApy Ha MOBEPXHIO MEPIIOTO 1Iapy,
¢bikcaTop 5 3HOBY BHKIIIOYAETHCS Ta IPU HEOOXIAHOCTI 3HOBY BKIIFOUAETHCs ipocenb 10, miardopma
i €0 TPaBITalliiHUX CHJI TSOKIHHS OIYCKA€ThCS B HU3 HA BIJCTaHb BHUCOTH JAPYroro Iiapy Ta
¢ikcyernes ikcaropom B mostoxxenHi I1.

Pyx mmatdopmu 3 mapamu tapHux Bantaxis B mo3uiii I1I ta IV BinOyBaeTbcs 3 060B’I13KOBOIO
poboToro kepyrodoro spocens 10. Ciig 3a3HaunTH, 110 B aKyMYJISITOP1 7 3pOCTa€ TUCK MOBITPS, SIKE
3 KO)KHMM KPOKOM ONYCKaHHS IUIaT(OpMM CTBOPIOE AOJATKOBUH omip. ToMy ans 3abe3neueHHs
3aJIaHOT TPUBAJIOCTI OIYCKaHHS IUIaT(GOPMH MOKE BKIIIOYATHCS PO3MOAUIBHUK 11 Ta perymstop
TUCKY 3 IponopuiiiHuMm kepyBaHHsAM 12. Ha perynstop 12 monaerbcs Kepyrouwil €J€KTpUUYHMM
CUTHAJI, BEJIWYMHA SKOTO PO3PaXOBYETHCS EIIEKTPOHHOIO CUCTEMOIO KepyBaHHA 15. llpu npomy
MOBITPS 3 33/IaHUM THUCKOM TOJA€ThCS Y BEPXHIO NOPOKHUHY LUJIIHPA Ta MIJCHIIOE CyMapHy CUTY
OMyCKaHHS MiIaTopMU 3 HIapaMU TApHUX BAHTAXIB. 3aBIASKU MEPIOJAUYHOMY MIAKIIOUYEHHIO
perynaropa TUCKY 12 perymroeTbes BUIKICTh OIYCKaHHS MIaTQOpMHU.

[Ipn yknagaHHI OCTAHHBOTO IIapy TapHUX BaHTaXIB IUIaTGopMa HE NEPEeMIIaeThes,
po3nonuibHUKH 11 yBIMKHEHHUH, a 6 BUMKHYTHI. PoOounii kanan kepyrodoro apocens 10 3akpuTHii.
[Ticnst 3aBepieHHst GOPMYBaHHS TPAHCIIOPTHOTO MAKETY BIZOYBAETHCS MOTO 3HATTSA 3 IUIaT(HOPMHU.
[TapanenbHO 3 UM MPOLIECOM BHMUKAETHCA PO3NOAUIBHUK 11 1 cTHCHEHE MOBITPS 3 BEPXHbOI
MOPOKHUHKA  THEBMOLIMJIIHIpPA CKUJAaeThesl B atMocdepy. [lopoxkHs miatgopma nmoBepraerbes y
BuXigHE moJiokeHHs. [licis BUMKHEHHS (pikcaTopa 5 Ta BMUKaHHS Kepyrodoro apocens 10 muxt
(opMyBaHHS HOBOTO TPAHCIOPTHOTO MAKETY MOBTOPIOETHCS.

Jlnst 3a0e3neueHHs Mporecy 3yNUHKH IIaTGOpMH 3 1 MIapoM TapHUX BaHTAXIB y 3a/aHii
KOOpAMHATI, sIKa BIAMOBIAa€ BUCOTI A; mapy Oyma po3poOieHa MaTeMaTHdHa MOJCNb s
BHU3HAYEHHS 3MIHM THCKY B HW)KHIM TTOPOKHUHI THEBMOIIMITIH/IPA TTICIIS OMMYCKaHHS i-TO IIapy:

P (G-m, +m,, )ghi 5 (D
R A
V., +V,, —Sih,

ne, hi — 3ajaHe BEpTUKAIbHE MEepeMillieHHs MIaTGOPMH ITICs YKIaJaHHs i-TO apy; i- KUTbKICTh
wapis B TPaHCIOPTHOMY IakeTi, -/, + M, — 3BelleHa Maca IIapiB TapHUX BaHTAXKIB Ta
wiathopMu, Vi — MOYaTKOBHIA 00’ €M HIDKHBOI MOPOKHUHU IMIIIHIIPA HA MOMEHT IOYATKy JIPYroro
eraiy; V,,— I0YaTKOBHii 06’€M aKyMyIsiTopa; S — IUIOIa IHeBMOLMIIH/PA.

[Tpu bOMy B pecUBEp aKyMyJIATOpa MO 3aKIHYCHHIO e€Taly MyCKaHHS i-T0 IIapy peKylnepoBaHO
CTUCHEHE TOBITPSI 00’ €MOM :

Cliom +m,)g)(V, —ish)
v, == 2
. @)
P'_B)o

1

ne B, - moyaTkoBuii TUCK B aKyMYJISITOPI, V) — MOYaTKOBUI 00’ €M MOBITPS B aKyMYJISITOPI.

Jl1is mepeBipKky aIeKBaTHOCTI PE3yNbTaTiB MAaTEMAaTHYHOTO MOJETIOBaHHS Oylla BUTOTOBJICHA
eKCIepUMEHTabHa YCTAaHOBKA (PYHKIIIOHATHHO-MEXaTPOHHOTO MOAYJISI TIOKPOKOBOTO MEPEeMIleHHS
wiatopmu a7 GOpMyBaHHS CTPYKTYPHUX €IIEMEHTIB TPAHCIOPTHOTO TAKETYy.

[TopiBHSTBHI pe3yAbTaTH EKCIIEPUMEHTAILHOTO Ta TEOPETHYHOTO JIOCHIIKEHb TUCKY B HIDKHIN
MOPO>KHUHI MTHEBMOLMIIHPA HA KIHEIb MEPIIOT0 KPOKY OMYCKaHHS MIaTGOpMHU Ui 3BEICHUX Mac
10 xr ta 20 Kr HaBeaeHO B Tabaumi 1.
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Taoannsa 1
TeopeTnyHe Ta ekcriepuMeHTAJIbHE 3HAYEHHA THCKY B HM/KHIN MOPOKHUHI THeBMOIMJIIH/IPA HA KiHelb
NEepUIOro KPOKY OMyCKAHHA II1aT(OpPMH

3BezieHa Maca 1apy MaremaTtuuHa ExcniepumenTanbHi IToxubxka %
TapHUX BaHTaXiB, KT | MoJenb, 6ap (Mlla) JOCITIDKEHHS, Oap
(MIIa)
10 2,5 (0,250) 2,5(0,257) 2,8
20 3,8 (0,380) 3,8 (0,388) 2,1

BcraHoBneHO, 1m0 €KCIIEPUMEHTANBHI JOCITIDKEHHS BEJIMYMHA THUCKY B HIDKHIA MOPOKHUHI
MTHEBMOLIMITIH/IPA CITIBIAAAIOTh 3 Pe3yabTaTaMu TEOPETUIHOTO JIOCIIHKEHHS 3 MOXUOKOI010 10 2,8
%, IO € IOTTYCTUMUM JUTsl TAKOTO BHJTY JOCIIKEHb.

BucHoBkn. EkcrnepumeHTanbHO MIATBEP/PKEHO aJIeKBATHICTh MaTeMaTUYHUX Mojienen
BU3HAUYEHHs BEIWYMHU THCKY B HIDKHIM TMOPOKHHMHI MHEBMOIWIIHIpPA Ha KIHEIb [-TO KpPOKY
omyckaHHs miuaTgopMu. EKciepuMeHTanbHO JOCIIKEHO, 10 Ha MEpIIOMY KpOolll MepeMIIIeHHS
m1aTGopMu BiIOYBalOThCA KOJIMBAJIbHI MIPOLIECH, K1 3 SBISIOTHCA MICIS MEPEMIIEHHs M1aThopMHu
Ha [MOJIOBUHY LIUISIXY OIyCKaHHS. BcTaHOBIIEHO, 1110 aMIUTITY/1a Ta YaCTOTa TAKUX KOJIMBAaHb 3aJI€KUTh
BiJl 3B€JECHOI MacH IIapy TapHUX BaHTaXIB Ta MOYATKOBOTO THUCKY IOBITPS B HIDKHIA YacTHHI
MHEeBMOIWIIIHApa. Hacmimkom Takux TpoIeciB € HEKOHTPOJbOBaHA TPHUBAIICTh OITYCKAHHS
mIaThOPMHU 3 IMIAPOM TAPHUX BAHTAXKIB Ta BEJIMKI MOXUOKH 1i MO3UIIFOBaHHS. JIJIs1 yCYHEHHS TaKMX
KOJIMBaHb 3alpOTNIOHOBAHO B KIHII MEPUIOro KPOKY OMYCKaHHS MIaTGOpMU MOYaTH MIAKIOYATH 10
MMHEBMATUYHOI CUCTEMHU PECHBEP aKyMylaTopa. EKCreprMeHTalbHO NIOBEAEHO, IO MPH TaKOMY
pexuMi poOOTH cUCTEMa KepyBaHHS (PYHKIIIOHAIBHO-MEXaTPOHHUM MOJYJEM € JICTEPMIHOBAHOIO
IIOJ0 BIUIMBY HA TPUBAIICTh BUKOHAHHS TEXHOJOIIYHOIO MPOIECY Ta KOHTPOJIO KOOPIUHATU
3YMHUHKH.
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V]IIK 664

EdexruBHuii inctpyment Lean BupoOHMUTBA /151 Opradizanii TeXHiYHOr o0 cepBicy
00J1a/IHAHHA

Teanukyn FO.C., k.1.H. nouent, TeaunukyHn B.L., x.T.1H. npodecop, Pauok B.B., K.T.H. 1o1IeHT
Hayionanvnuu ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. TPM (Total Productive Maintenance, 3aranpHuii JOTJIsA 32 001aTHAHHSAM ) — IOBHE Te
e(eKTHBHE TEXHIYHE OOCIYroByBaHHS, KOMIUIEKCHA CHCTeMa 3a0e3neueHHs Oe3aBapiiiHOT poOOTH
YCTaTKYBaHHS, OJUH 3 BAKIMBUX METOJIB OpraHi3ailii OmaJJIuBOTO BHPOOHUIITBA, IiJBHINCHHS
MIPOTYKTUBHOCTI Ta 3MEHIIICHHS BTPaT poOOYOTo 4Yacy.

VY 6ykBansHOMY nepekiialii TPM o3Hauae «3arajgpbHe TeXHIYHE 00ciyroByBaHHs». [Ipu npomy
BU3HAUEHHs "3arajbHe" BIIHOCUTBHCS HE TUIBKU JI0 MPOAYKTUBHOTO 1 €KOHOMIYHO TEXHIYHOTO
00cIyroByBaHHsI, a ¥ 70 BCi€i cucteMu €()EKTUBHOTO JOTJISAY 3a OOJIaHAHHSM IMPOTSATOM HOTO
TEPMIHY CIIY’KOH, a TAKOXK JI0 BKJIIOUYEHHS B 1Iel IPOLEC KOKHOTO OKPEMOTO CIIBPOOITHHUKA 1 PI3HUX
BUIIUTIB Yepe3 3allyueHHsI JI0 TEXHIYHOTO OOCIYrOBYBaHHS OTEpaTopiB, sKi Oe3nocepeaHbo
MPAIIO0Th Ha 00JIaHAHHI.

[lepure Bukopucranus tepminy TPM (Total Productive Maintenance) nanpukinii 60-x pokiB
MIPUIHCYIOTH AMOHCHKIN kommaHii Nippondenso, sika mocradaia Jetaii 3aBojam Toyota.

ABTopoM cuctemu BBaxatoTh Seilichi Nakajima, ockinbky BiH 3p0OuB HalOLIBIINI BHECOK Y 1T
PO3BUTOK.

AKTyajbHicTb TemH. BnpoBamkenHs cucreMmu TPM Ha mignpueMcTBax —XapydoBoi
MIPOMHUCIIOBOCT] JI03BOJIUTH MIIBUIIUTH €(EKTUBHICTH pOOOTH 00JIaJHAHHS, TPOIYKTUBHICTD LIEXY,
3HU3UTH COOIBAPTICTH BUPOOHUIITBA TA MIIBULUTH SIKICTh TPOIYKITIi.

Marepiaiu Ta Mmeroan. Metoro TPM € cTBOpeHHS MIANPUEMCTBA, SIKE TTOCTIMHO MparHe Jio
KOMIUIEKCHOTO MiIBUIICHHS €()eKTHBHOCTI BUPOOHUYOT CHCTEMH.

3aco00M JIOCATHEHHSI METH € CTBOPEHHS MEXaHI3MYy, SIKUH, OXOIUIIOIYU Oe3MmocepeHbo
po6oui MicIsl, OpIEHTOBaHWI Ha 3amoOiraHHs BCiX BUIIB BTpAT (HY/JIb HEIIACHUX BUIIAJKIB, HYJb
MOJIOMOK, HYJIb OpaKy) MPOTATOM YChOTO KUTTEBOTO ITUKITY BUPOOHUYOT CHCTEMH.

Jlnst  JOCSITHEHHsT METH  3aJif0ThCsl  BCl  MIAPO3AUIM: KOHCTPYKTOPCHKi, KOMEPIIiHHI,
YIPaBIIHCHKI, ajie TIepIIl 3a BCe BUPOOHMYI.

bepe y4acTp y JOCSATHEHHI METH BeCh IEPCOHAN — BiJl BUIIOTO KEpiBHUKA IO MpalliBHUKA
«TIepIIoi JIHIT».

[IparHeHHsT 10 JOCSATHEHHS HYJS BTpAT pEali3ye€ThCs B pPaMKax IBIBHOCTI i€papXidyHO
MOB'sI3aHUX MAJIUX TPV, B SIKi 00'€THaH1 BC1 IPAI[iBHUKH.

PesyabTatn Ta o6rosopenHsi. Ilinxin TPM € eneMeHTOM KOHIEHINi OIIAAJIUBOTO
BupoOHUITBA (lean manufacturing). I'otoBHa 0COOMMBICTS I11i€T KOHIIETIIT — MOCTIHE TParHeHHS J10
YCYHEHHS BCIX BHJIB BTpaT. BimmoBigHO, B sKOCTI mineil BmpoBamkeHHs TPM posrisgaerses
YCYHEHHS HACTYIMHUX BTpaT: BHUXiA OONagHaHHS 3 Jiaqy; TPUBAIMA Yac MEepeHaIaroKeHHS;
XOJIOCTUH X1 1 ApiOHI HEMONAAKH; 3HIKEHHS MIBUAKOCTI poOOTH 00IafHaHHS; BUITYCK OpaKOBaHO1
MIPOJIYKIIil; BTpATH M1 Yac BBEACHHS 00JIaJHAHHS B JIIIO.

Cucrema TPM mnepenbadae CTBOPEHHS CBOEPIAHOTO QIbSHCY MDK PEMOHTHUMHU 1
BUPOOHUYHMMH MAPO3ALIaMH, 3aBIaHHS SKUX 4acoM cyrlepedaTbh oAuH ogHoMmy. TPM e cucremoro,
mo 3abe3nevye igeanbHe MOEAHAHHS €()EKTHBHOTO BUKOPUCTAHHS BUPOOHUYMX TMOTYXHOCTEH 1
BUTpAT Ha MIATPUMKY iX B poOOUOMY CTaH1 32 paXyHOK 3MEHIIEHHS MOJIOMOK 1 TPOCTOIB, a TaAKOXK
30UTBIIIEHHS TPOIYKTUBHOCTI Ta BAOCKOHAJICHHS O0JIaTHAHHS.

BrpoBamkennss TPM 3a0esneuye edexktuBHy poOoty obGmagnanHs B Lean Production, i
CIpsSIMOBaHE Ha YCYHEHHsI BTpaT, MO0 BIAHOBUTH Mpare3faTHICTh oOJafHaHHS 1 3a0e3meduTH
ONTUMAaJIbHI YMOBH HOTO eKCIUTyaTarlii.

Jns ouiHKM poOOTH 00JaJHaHHS BUKOPUCTOBYETHCS IMOKA3HUK 3arajibHOi €(EeKTUBHOCTI
obnannanus (Overal Equipment Effectiveness — OEE ), sikuii Bkiitouae B ce0e Tpyu KOMIOHEHTH:

* loctynuicTs (Availability, A);
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* [IponykruBHicTh (Performance, P);
* Skicte (Quality, Q)
Kpurepiii noctynHocti ananizye BTpat Ha 3ynuHku (DTL), mo3amiaHoBi 3ynuHKY, SIK:
» TIOJIOMKH 1 BITMOBH yCTaTKyBaHHS;
» 3yMUHKYU 4epe3 AeiluT CUpOBUHH,
» BIJCYTHICTB MICIIS IJIsl CKJIaTyBaHHS;
» 4ac Mmepexo/IiB.
Kpwurepiii mpoyKTHBHOCTI BpaxoBye BTpaTu B BUAKOCTI (SL), Hanmpuka:
» 3HOIICHHS MAaIIIiH;
» BHUKOPHCTaHHS HESKICHUX MaTepiajis;
» HeIpaBWIbHA [10/1a4a;
» HeeeKTHBHI Jii onieparopa.
Kputepiii sikocTi BpaxoBye BTpaTH B skocTi (QL), siki BkitoyatoTh B cebe BHUPOOHUIITBO
HEBIIMOBIIHOT CTaHAApTaM MPOYKIIii.
3aransHuil kputepii edpexruBHocTi OEE:

OEE=A-P-Q

Ha mpakrui, B 6utemocti Bunazakis, nokazuuk OEE nopisaioe 50-60%, To0TO mignpueMcTBa
pealbHO BUKOPUCTOBYIOThH IIOJIOBUHY BUPOOHMUUX MOXKJIIMBOCTEH. JlJis floro po3paxyHKy HEOOX1IHO
BU3HAUMUTH BTPATH Yacy MijJ Yac eKcrulyarauii BUpoOHM4oro obmaaHanHg. OIHUM 13 3acO0IB JUIs
bOro MoOXe Oyt BuHKOpucTaHa ¢ororpadis pobdodoro wyacy. [ns omiHKH e(eKTHBHOCTI
BrpoBakeHHs TPM po3paxoByeThes 3araabHuil KpuTepi epeKTUBHOCTI 00Ia{HAHHS 10 Ta MICIs
BIIPOBA/KEHHSI.

B cucremi TPM BUKOPHUCTOBYIOTBCS CyYacHI MIAXOAW JO OOCITYrOBYBaHHS OOJIaJHAHHS
ITIIMPUEMCTB Xap4OBOi IPOMHUCIOBOCTI Ta MAaOTh BIIMIHHOCTI B/l TOITUPEHOT B IIil rajay3i CHCTEMHU
MJIAHOBO-TIONIEPEKYBAILHUX PEMOHTIB. 3a BIpoBapkeHHs TPM wyactmHa (yHKIIA CEpBICHOTO
IEpCOHAITY TEePeNacThCcs orepaTopaM MamwuH. BigMIHHICTE MDK ABOMAa CHCTEMaMH IIOJISTAE B
ABTOHOMHOMY TE€XHIYHOMY O0OCITyrOBYBaHHI.

ABTOHOMHE TEXHIYHE OOCIYrOoByBaHHS — OCOONHMBHA BHJ POOIT IIOJ0 TEXHIYHOTO
00CITyrOBYBaHHS Ta PEMOHTY BUPOOHHUYOTO 00IaIHAHHS, SIKI TPOBOATHCS CAMOCTIHHO POOITHUKOM
(Tpymoro poOITHUKIB), IIO MPAIIOIOTh HA JAaHOMY OOJIaIHaHHI, Y BIAMOBITHOCTI 0 3aTBEPIKCHUX
THCTPYKIIIM Ta perjJaMeHTIB.

ABTOHOMHE TE€XHIYHE 0OCIYTOBYBaHHSI BKJIIOYAE:

» il Mmoo 3ano0iraHHs BUXOy OOJaIHAHHS 3 JIaJy, JOTPUMAaHHS MPaBWI Ta HOPM HOTO
eKCIUTyaTallli, JOTPUMAaHHS BCTAHOBJEHHX YMOB eKCIUTyaTallii (3MallyBaHHs, YHILIEHHS,
MIATSATYBaHHS 3’€JHAHb ), PAHHE BUSIBJIICHHS HETIONAI0K, IIBUKE iX yCYHEHHS] CAMUMU OIlepaTopamu,
BEJICHHS peecTpallii Ta 30upaHHs JaHUX NMpo AeHEKTH Ta MOJOMKH, KOPOTKHUX MPOCTOIOBAHHSIX,
Opaky, TOIIO JJisi OJAIBLUIOT0 BUKOPUCTAHHS Ml Yac IJIAHOBOTO a0 MO3aIIaHOBOTO TEXHIYHOTO
00CIyroByBaHHS;

» IHCIIEKTYBaHHs OOJaJHAHHS, PEryJsApHi (JeKUIbKa pa3iB Ha 3MiHY, IIO3MIHH, IIOJ00H,
IIOTHYKHS TOIIO) MEPEBIPKH HOTO CTaHy;

» MPOBEJCHHS PEMOHTY OOJaJHaHHsA, APiOHI PeMOHTH (IIpOCTa 3aMiHa JeTajei Ta YaCTHUH Ta
IHIII1 aBapiliHI 3aX0 /11, K1 3IIMCHIOIOTHCS 32 MMChbMOBHMU IHCTPYKI[ISIMH 13 3aCTOCYBAHHSIM IIPOCTOTO
IHCTPYMEHTY Ta IPUJIaJIsl), PAHHE BUSIBICHHS MOJOMOK Ta CEPHO3HUX HEMoIa/10K, BUKIUK (axiBIIiB
PEMOHTHO-MEXaHIYHO1 CITY>KOu;

» CIIBPOOITHUIITBO, CHIBIpalls 3 MpaliBHUKAMH PEMOHTHO-MEXaHIYHHUX CIYkKO, JOoTIoMOra
M 9ac PEeMOHTIB, Y4acTh y poOOTi 11010 BIOCKOHAJICHHS METO/IIB TEXHIYHOTO OOCIYTOBYBaHHS, a
TaKOX YIOCKOHAJICHHs 00aHAHHS.

[Tpouec BnpoBamxeHHss TPM, 30kpeMa aBTOHOMHOTO TEXHIYHOTO 00CITyrOByBaHHS, MOTpedye
YBa)KHOCTI Ta PETEJIbHOCTI X0U 1 JOCUTh IPOCTUH 32 3MICTOM.

HeoOxinHo Bim3HaumtH, mo cucrema TPM mepenbauae, mo omeparop, SIKHM Hpaiioe Ha
oOnasHaHHI, TOBUHEH CTEXXHUTU 32 WOTO CTAHOM, aJpKe caMe BiH MEpIINM MOKE TOMITHTH, IIO B
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poboti oOmagHaHHsA BigOymuCs SKICh 3MiHM. BUHUKHEHHS MPOOJEMH Kpalle MONepeauTH
3a3/aNeriib, OCKUIBKH BUaCHO HE BHIIpaBIIeHA MPOOIeMa MOKE IPUBECTH J0 CEPHO3HOT MOJOMKH.

BucHoBku. BripoBakeHHs CHCTEMH 3araibHOTO AOTIIsAAY 3a o0nagHanusaM TPM, sk onHoro 3
iHCTpYMEHTIB lean BUpOOHUIITBA HA MIAMIPUEMCTBAX XapUOBOi MPOMUCIOBOCTI I03BOJISE i IBUIIUTH
e(EKTUBHICTh TEXHOJOTIYHOTO 00JIaJHAHHS, BYACHO BUSIBUTH BIIXHUIICHHS B POOOTI 0OJIaHAHHS Ta
iX yCyHyTH, IKBiIyBaTH BTpaTH BHPOOHHIITBA, SIKi IMOB’si3aHI 3 POOOTOIO TEXHOJIOTIYHOTO
o0JiaTHaHHS.
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V]IK 663.44

InHoBauiiiHe pilleHHsA Yy NPUTrOTYBAHHI MUBHOIO 32aTOPY

Ynonos C.O., k.1.H., Uenemok O.M., K.T.H.
Hayionanvnui ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. Big ontumansHo migibpanoro o0naqHaHHs Ta PEKUMIB IPUTOTYBAHHS IUBHOTO 3aTOPY,
B TIpOIeCi HOro 3aTUpaHHs, 3aJE€KUTh SKICTh KIHIIEBOTO MPOAYKTY — MUBa. TOMy, aKkTyaJlbHUM Ha
CHOTOJIHIIITHINA /IEHB € TIONIYK MPUHIUIIOBO HOBUX allapaTypHO-TEXHOJIOTIYHUX PillleHb MPOBEACHHS
JTAHOTO IPOLIECY.

Martepianu i MeToan. KoHCTpYKIis TpaJuIifHOTO 4-X anapaTHOTO BAPHILHOTO arperary, siKuif
CKJIQZIAETHCS 13 2-X 3aTOPHUX, CYCIOBAPMWIHHOTO Ta (UIHTPAIIMHOTO arapaTiB HE € JOCKOHAJIOK Ta
parioHansHOw0. ToMy, 110 mepuInii 3aTOpHUI anapaT BUKOPUCTOBYETHCSA TUIBKU JJISl 3MILIYBaHHS
COJIOZIOBOT KPYMKU 3 BOJOI0. TOOTO, amapat HE BUKOPUCTOBYETHCS JII CBO€1 OCHOBHOI ITUTI —
3atupaHHs. OKpIM TOrO — HAa BUXOJAl MAa€MO HEBEIMKHI BUX1I €KCTPaKTy, 1[0 B CBOIO 4epry
MPU3BOANUTH IO HEEKOHOMIYHOTO BUKOPUCTAHHS COJIOJ0BOI KPyNKHU. ToMy, Ha MPaKTULl AOLLILHO
BUKOPUCTOBYBATH JOJAaTKOBE OOJIaJJHAHHS, SIK€ JO03BOJISIE MPOBOJUTH HE TUIBKU 3MILIyBaHHS
COJIOZIOBOT KPYTIKH 3 TapsIY00 BOJIOIO, a i MOoTIepeIHe il 3aTupaHHs. PI3HOBUIOM Takoro 00JiaTHaHHS
€ 3aCTOCYBaHHS MEXaHIYHOTO TOMOTEHI3aTOpa MOAPIOHEHOTO COJIOMY.

BceranoBieHHs Ta BUKOPUCTaHHS TOMOTEHI3aTopa, epedayae 3MIIIyBaHHS COJI0J0BOT KPYIIKU
3 raps4o0 BOJIOIO Ta TOIEpeIHE 3aTUpaHHs 4Yepe3 MpeA3aTOpHHUl Hacoc, 3a JOTOMOTrOI0 SIKOTO
3aTOpHa Maca TOJAaeTbCcsd Ha OCTAaTOYHE 3aTHpaHHS B 3aTOpHUM amapar. Taka cxema € Jyxe
e(eKTUBHOIO, OCKUIbKM JO3BOJISIE OTPUMATH HAMOUIBIINK BUX1J €KCTPAKTy Ha 3aTOPHOMY arapari
Ta JOCSTTH MaKCHMaJbHOIO PO3YMHEHHS Caxapo3H, AEKCTPUHIB, HEOPraHIYHUX PEUYOBHMH, OLIKIB
KPOXMaJTI0, KJIITKOBUHH, YACTHHU BHCOKOMOJICKYJIAPHOTO Oinka ¥ iHmmMX 3'emqHanb. [lpu mmpomy
JOCSTAETHCSI OTPUMAaHHST HEOOX1THOT KUTBKOCT1 €KCTPAKTY, a OTKE MAEMO €KOHOMIIO JOPOTOIIHHOT
CHUPOBHHHU — IUBOBAPHOT'O COJIOMY.

CxeMa TpaJMIIiifHOTO 3aTOPHOTO arapara npeIcTaBiIeHa Ha puc.| 1 Mae Takuii BUTIISAL.

Pucynok 1 — Cyvyacuuii TpaguuiiiHuit
3aTOPHMI anapar:

| — HMTHAPUYHUN KOPITYC; 2 — BEPXHE
KOHIuHe aauIIe; 3 (A) — marpyOoK I BXOIy
Ta BuUXoAdy 3aropy; 4 (E) — matpyOok BingBoIy
KOHJIeHCAaTy 3 KOHIYHOT yacTuHu; 5 (/1) —
naTpyOOK BXOAy Tpit0uoi mapu B KOHIYHY
napoBy copouky; 6 (I') — matpyOox BinmBoIy
KOHJIEHCATY 3 HWIiHApUYHOT yactunu; 7 (B) —
naTpyOOK BXOJly Ipitouoi mapu B
WTIHIPUYHY apoBy copouky; 8 (I) —
naTpyOOK BUXO1Yy MOBITPS 3 MUITIHAPUYHOTO
kopmycy; 9 (’K) — marpybok BUXOay MOBITPS 3
KOHIUHOTO aHuma anapara; 11,12 (K,3) —
3aroObLKHUN BakyyMHM KianaH; 13 — npusoa
Mmimranku; 14 — nixrap; 15 — ornsa0BHiA JTHOK;
17 — muninapuyHa TpyOHa perritka; 18 —
KOHIYHa TpyOHa perritka; 19 — pobounii
opras ( Mimanika ); 20 — eseKTpoaBUryH; 21 —
YyepB’sIUHUI peayKTop; 22 — Bajl Milanku; 23
— omnopa ( MIIIUITHUK KOB3aHHA ); 24 —
TETUIO130ISILisI.
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3arop B amaparti migirpiBaeTsCs 3a JOMOMOTOIO0 MAPOBUX COPOYOK B SIKI HAJIXOJUTh Tpifoya mapa.
3 mi€r0 METOI0 y HMJIIHIPUYHIA Ta KOHIYHIA YacTWHAX amapara Mo CTIHKaX po3MilleHHi TpyOHi
noJrynaTpyOku 1mo3.18 B KOHIYHOMY AHUIII Ta 1M103.17 B HIMIIHAPUYHINA YaCTHHI KOPITyCYy arapara.

CxeMa MeXaHIYHOTO TOMOTEHI3aTOpa MOAPIOHEHOTO COJIOAY IpeAcTaBieHa Ha puc.2. OcTaHHii
CKJIQJIA€ThCS 3 KOpIycy | B sSIkOMY 00€pTa€eThCsl TOMOTEHI3YIOUHIA Bl 2, IO BCTAHOBIICHH B OTIOPU
3 ta 4. Ban npuBOAUTHCS 10 PyXY 3a JOTIOMOTOI0 IPUBOJA 5, SIKMM CKJIAIA€ThCA 3 €IEKTPOIBUTYHA
6 Ta pexykropa 7. B BepxHiii 4acTHHI KOpPITyca BCTAHOBIIOETHCS TLIPATOP 8§ 32 IOTIOMOTOTO STKOTO
COJIOJIOBA KPYIIKa 3MIIIYETHCS 3 BOJIOIO.

et i

=

Pucynok 2 — MexaHiuyHMi roMOreHi3aTop noJApiOHEHOr0 COJIONY:
1 — kopmyc; 2 — TOMOTEHI3yIOUH Bai; 3,4 — oropu BaJyia ; 5 — MpuBOA; 6 — CIEKTPOIBUTYH; 7
— penykTop; 8 — rigpaTop; 9 — marpy0ok i moxadi Kpynku; 10 — tpy6a nist momadi Boau; 11 —
3’eqHyBaNbHUHN NIaTpyOOK; 12 — po3noauisya Tpyda; 13 — marpybok; 14 nacoc; 15,16,17 —
oTJIsI0B1 BikHA; 18 — maTpy0Ook mmst mogadi Boau; 19,20 — matpyOku mist mutts «CIIIy»; 21,22 —
chepuuHi popcyHku; 23 — TpyOa ISl BUJAICHHS TIOBITPS

Tpy6a mst mogaui Boau 10 3’eaHyeThCs 3 TimpaTopoM 3a Jonomororo narpyoka 11. Tpyda 10
TaKOX 3’€IHaHA 3 PO3MOAUILYOI0 TPYOOIo 12, sika Mae nmarpyOku 13 1t piIBHOMIPHOTO pO3MOAUTCHHS
BOJIM 10 BChOMY 00’€Mi 3aTOpPHOI KOMepH. B HIDKHIN YacTHHI amapara BCTaHOBJIEHO Hacoc 14 3a
JIOTIOMOTOI0  IKOTO BIIOYBa€eThCs IOJaua 3aTopy B 3aTOpHUN amapar. B rigparopi Takox
po3MilTyeThbest maTpyook 18 mist mogavi Boau, abo pepMeHTIB pa3oM 3 BOJAOKO.

[Ipouiec 3aTupaHHs 3aKITIOYAETHCS B PETEIBHOMY MEpEeMIllyBaHHI COJOI0BOI KPYIKH 3 BOJOIO
IIpH MEBHIN TeMIepaTypi.

MexaHiYHUI TOMOTEHI3aTOp BHUKOPUCTOBYETHCS B MHUBOBAPIHHI JAJIS 3aTUPAHHS COJIOJOBOT
KPYIIKH Ta JUI MiHIMi3a11i] MOTJIMHAHHS KUCHIO M1/ Yac cTajil 3aTUpaHHs, 1110 3a3BUYail IPU3BOIUTH
JI0 TIOTIPIIEHHS SIKOCTi 3aTopy. OCTaHHIN BCTAaHOBIIIOETHCS OE3MOCEPEHbO 0/Ipa3y Micis 3aTOPHOTO
armapary.

[TpunHIn poOoTH roMOreHI3aTopa 3aKII0UAEThCsl B HACTYHOMY. Kpyrika 3 OyHkepa moJaeTbes
yepe3 naTpyook 9 1o rixparopa. Bona Hagxonuts B TpyOy 10 1 gani uyepes natpy0ox 11 HagXxoIuTh
B rigpatop. Takox yepe3 marpyook 18 B cepeauHy romoreHizaTopa mojaaeThcs Bojaa. B rimparopi
BiIOYBa€ThCS 3MINTYBaHHS KPYIKU 3 BOJI0I0. Bosia B roMoreHizaTop HaaxoAuTh 4epes natpyoku 13,
AK1 3’€HYIOThCS 3 pO3MOAUTbYOI0 TpyOoro 12. Komu roMmoreHi3aTop 3amOBHUTHCS MOYMHAETHCS
BJIACHE TMONEepe/IHe 3aTUPaHHs, AKe Oyne 3/11HCHIOBATHCh 3a JIOTIOMOI0I0 TOMOTEHI3yI0uOro Baiy 2.
[Ipu nepekau1ii B roMOTeHI3aTOP B 3aTOPHY BOAY MOXKYTh OYTH J10/1aH1 JIesIKi J00AaBKH (CLIb, KUCIIOTA,
en3uMn). [lo 3aKiHUEHH1 3aTHUpaHHS 3aTOpHA Maca MEPeKauyeThCs CHeialbHUM HacocoM 14, skuit
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CKJIAJIA€ThCSl 13 TBHHTOBOTO Ta XBHJIBOBOTO pPOOOYOro OpraHiB, 10 3aTOPHOTO amapara Juis
MOIANIBIIIOTO 3aBEPILICHHS MPOIIECy 3aTUPAHHSI.

BucHoBku. OTxe, 3aCTOCYBaHHS MEXaHIYHOTO TOMOT'€HI3aTOpa Ha Cy4aCHUX TPAIULIIHHIX
BapWJIBHUX arperaTax y MuBOBapiHHI T03BOJISE 3HAYHO MiABULIUTHU SKICTh KIHIIEBOTO MPOIYKTY —
NUBa. A TaKOX, OTPUMATH HAWOUIBIINI BUXiZ €KCTPAKTy MPU IPUTOTYBAaHHI MMBHOTO 3aTOpY, Ta,
SIK HACIIZIOK — OTPUMATH €KOHOMIIO JIOPOTOLIHHOT CHPOBHHH — ITUBOBAPHOTO COJIOTY.
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AHaJITHYHE JOCTiIKeHHs MpoLecy Ae3010pauii :KupiB

I'epa B.M., acnipant, KpuBonuisic-Bosoaina JI.O., a.T.H.
Hayionanonuu ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. IIpoBeneHo aHaNITHYHUIA OTJISAI MPOIECY A€3070palii KUPIB 3 METOI0 BHU3HAUCHHS
HEOOXIJTHOCTI aBTOMATH30BAaHOTO PETYJIIOBAHHS IIBHIKOCTI MOTOKIB HA PI3HMX AUISHKAaX JiHIT 3
METOI0 3a0€3MeUeHHs CTaOUTFHOTO MPOTIECY J1e300paIlii.

Marepianun Ta MeTOAH. AHAJITHYHI JOCIIIKEHHS TMPOBEICHI HAa OCHOBI aHANI3Y Cy4YaCHHUX
HayKOBHX JIITEPaTypHUX JKEPEI.

PesyabTaTn Ta 00roBopeHHsi. B jxupax MICTAThCS pEYOBHMHH, Ki OOYMOBIIIOIOTH X 3amax 1
cMmak. Lle — neTki HU3bKOMOJIEKYISPH1 )KUPHI KUCIOTH, albJeriin, KETOHHU, e(ipu Ta iHII CIIOJIYKH,
Kl XapaKTepU3YIOThCS HMU3BKMMM TpPaHUYHUMHU KOHIIEHTpaliIMU cMaky 1 3amaxy. Ilponec
BUJIydEHHSI 3 OKMpIB IMX PEUYOBHMH HA3MBAEThCS JAe3ojopauiero. Jluctwidmis, Sk oaHa 13
HaWBXJIMBIIUX CTaAl Tporecy padiHaiii KUpiB, Mae OCOOJMBO BaXXJIMBE 3HAYEHHS IS
MIATOTOBKM JKUPIB J0 TiApOTeHi3allii, nepeerepudikaii, a TakoX y BHUPOOHHLTBI MailoHe3y Ta
MaprapuHOBOi IPOIYKIIIi.

[Tpomec ne3omopaitii 3MIMCHIOETHCS TEPIOAUIHIM a00 Oe3mepepBHUM METOJOM 1 TMOJISATaE B
00poOI11i XKUPIB TOCTPUM HApoOM IPU BHCOKINA TeMIlepaTypi MiJ BaKyyMOM 1 CKJIaa€ThCs 3 TPbOX
OCHOBHHX CTaJIii:

- nu(y3ii MOJIEKYI JIETKUX PEUOBHUH 3 HIapy KUPY A0 MOBEPXH1 BUMIAPOBYBAHHS;

- BUMIAPOBYBAHHS MOJIEKYJI JIETKUX PEYOBHH;

- BUWIYYEHHS PEUYOBHH, SIK1 BUTIAPYBAIHCS, 3 30HH BUIIAPOBYBAHHSI.

Onopyrodi peuOBUHH SBIISIOTH COOOI0 CKIIQHUI KOMIUIEKC PI3HOMAHITHHX PEUYOBHH 3a SKICHUM
1 KUTBKICHAM CKJIQJIOM, SIKi MalOTh 3HAYHO OUTHIITY MPYKHICT MapiB HOK TPUTITILIEPUIU KUPIB, TOOTO
BOHU MalOTh JIOCUTh BUCOKHM MOKA3HUK JIETKOCTI.

EdexTuBHICTB Mpo1iecy Ae3010pallii 3aJIe)KUTh Bif:

- CKJIaLy, JIETKOCTI 1 MPY>KHOCTI MapiB JETKUX OJI0PYIOUHX PEUOBHH;

- TapaMeTpiB MpoIiecy (TeMIepaTypH, TUCKY, TPUBAIOCTI);

- KUTBKOCTI 1 IKOCT1 TOCTPOT Mapu Ta IHTEHCUBHOCTI MIPOIIECY 3MINTYBAHHS TAPH 3 )KHUPOM;

- KOHCTPYKIIIT 1 XapaKTepUCTUK OCHOBHOTO 00JIafHAHHS (JIeaepaTopiB, A€3010paTOPiB Ta iH.).

TemmepaTypa KUpIB B pOIIEC] 1€3010pallii HOBUHHA OYTH TOCUTh BHUCOKOtO (moHas 180° C) ms
MIABUIICHHS MPYXHOCTI MapiB OJIOPYIOUYMX JETKHX PEUYOBHUH, ajieé HE MEPEBUIYBATU TEMIEPATYPY
noJiMepu3artii abo TepMIYHOTO PO3Maay TPUTITIIECPHUIIB KUDY.

Omnis padiHoBaHa Henme3oq0poBaHa, 3a Temneparypu 40-80° C, 3 emMkocTti 5 HacocoMm 1, vepes
BUTparoMip 17, momaerses y aeaepatop 6. 3a paxyHOK peKyrepaTopa 7 oJis miairpiBaerses 10 150-
170° C mo cmopuse mpollecy neaepauii mij BaKkyyMoM. 3 jaeaeparopa 6 HacocoM 2 CHUPOBHHA
MOJA€THCS B KOJIOHY Je30o0pallii 18, monepennpo migirpiBarouuch a0 temmepatypu 220-240° C B
teriooOmiHHMKax 11 Tta 12. B HWKHINM 4acTHHI KOJIOHM BCTaHOBJICHO PEKyIepaTop 7, 3a paxyHOK
SIKOTO CHPOBHHA 0X0J0KyeThes 10 150-170° C, 1 moaaeThes uepe3 0Xoi0/pKyBad 8 Ta Gpinetpu 9 y
06aku roTOBOI MpoayKiili. OJopyrodi peYOBHHH BHUBOJSTHCS 3 KOJOHHM BaKyyMOM Ta OCITAlOTh Y
ckpyOepi 19. Temmeparypa ouii A ocaKeHHs >KUpHUX KucioT ckianae 80° C. OxonomxeHHS
MIPOBOJUTHCS 32 IOMOMOTOI0 TEII000OMIHHUKA 13, upKymsiisa 3abe3neuyerses HacocoM 4. Bakyym
CTBOPIOETHCS TMapoexeKTopHUM Onokom 14. HeckoHmeHcOBaHI Ta3W BIABOJSATHCS BaKyyMHHUM
HacocoMm 16.

B mporeci ae3onoparii Temneparypa CUpOBUHM KOJMBaeThes B Mexax Big 40 no 240° C, mo
BIUIMBAE Ha ii (i3U4HI BIACTUBOCTI.
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Pucynok 1 — AnmapaTypHo-TexXHOJ0riYHa cXxeMa mpoIlecy Je3010paiii 0e3nepepBHAM METOI0M:
1,2,3 — Hacoc nepekadyBaHHS KHUPiB, 4 — HACOC IUPKYJISAIIT KHUPHUX KHCIOT, 5 — EMKICTb IS OJii
padiHoBaHOI HEIE3010pOBAHOI, 6 — IeaepaTop, 7 — PEKyIepaTop KOJIOHU JAe3010pallii, 8 — 0XO0JI0KYB
a4 ol 1e30710poBaHoi, 9 — GibTp TOTOBOI poAyKIlii, 10 — eMKicTb A5t oiii padiHOBaHOT 1€3010pPOBAHOT,
11 — TerI000MIHHHK MMONEPEAHBOrO MiAIrPiBy, 12 — TEMI000MIHHUK MeperpiToi nmapu, 13 — oxonoxyBay
JKUPHUX KHCJIOT, 14 — mapoexeKTOpHMH 010K, 15 — rimpo3aTBop, 16 — BakyyMHHI Hacoc,

17 — BuTparomip, 18 — komoHa aezomopariii, 19 — ckpyoep.
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PucyHnok 2 — rpadik 3MiHU I'yCTHHHM 0J1iil COHSIIIHUKOBOI B 32J1€KHOCTI Bill TemMneparypu
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OCKUTbKH JIiHIA Tpaiioe B Oe3lepepBHOMY PEXUMi, BHHUKAE€ HEOOXIIHICTh aBTOMAaTU3yBaTH
peryatoBaHHS MPOIYKTUBHOCTI JIiHIT 3 BUKOPUCTAHHSAM CYy4aCHUX CHCTEM KOHTPOJIIO MPOLIECY.

CknamHICTh TOJSATa€e y TOMY, IO PEryjlOBaHHS NMPOBOAUTHCS B PEATBHOMY 4Yaci 3 BEIHKOIO
KUIBKICTIO 3MIHHUX: TeMIIEpaTypa, TyCTUHA Ta B’ SA3KICTh CUPOBUHU, PIBEHb CUPOBUHH B €MKOCTI 5,
HEOOXIIHICTh PETYJIIOBaHHS TPHOX IMOCIIOBHUX HACOCIB 3 3aTPUMKOIO B 4aci 3a/j1s MiATPUMaHHS
HEOOXIJJTHOTO PIBHA B EMKOCTSIX. BHCOKI TemMriepaTypu IpOAYKTY CTBOPIOIOTH JJOJATKOBI BUMOTH JI0
ni100py KOHCTPYKTUBHUX MaTepialiiB 3aipHOi apMaTypHu.

BukopucranHs MeXaHIYHIX BUTPATOMIPIB YACTKOBO 3a/I0BOJIBHSE MTOTPEOH BUPOOHHUIITBA, alle B
YMOBaX 3MIiHM XapaKTEPUCTHUK BXiITHOI CHPOBHHH Ta ii BIACTHBOCTEH y mpoieci 00poOKH HE Hamae
JOCTaTHbOT TOYHOCTI.

BucHoBok. Y mporieci ae3onopaiiii JKHpiB Oe3lepepBHHM METOJOM BHHUKAE BHCOKA
HEOOXITHICTh aBTOMATHU30BAHOTO PETYJIIOBAHHS MIBUJKOCTI MOTOKIB, 10 3a0€3MEYUTh 3HIKEHHS
€HEepPTeTUYHUX BTPAT, TIOBUCHUTD SKICTh TOTOBOT POIYKIIil.
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Po0oui Tina dicepuux MJIMHIB

I'pininr K.P., [lonomapenko A.M., I'ybens O.0.
Hayionanvnui ynisepcumem xapuosux mexuonoeiu (HYXT), m. Kuis, Yxpaina

Beryn. Ximiuna, hapmarieBTHYHA, KepaMidHa Ta iHII IPOMHUCIOBOCTI BUMArarmTh BCE OUTBIIOT
KUTBKOCTI CYCIIeH31l MaTepialliB 3 BUCOKOIO IPOHUKHICTIO 1 CTaOLIBHICTIO TpH 30epiranni. O1HUM i3
croco0iB BUTOTOBJICHHS TAaKUX HHU3BKOB'SI3KMX CYCHEH3il € mojpiOHeHHS B OiCepHMX MIIMHAX B
PiIKOMY CepeoBUINI IIJISIXOM MEPETUPaHHs CycHeH3ii MaTepiady TBepAUMHU KyJIbKaMu — OicepoM.
Jliarma3oHu PO IYKTUBHOCTI CKJIAIAIOTh Bil OJIMHUIIb TPaMIB JIO JICKUTbKOX TOHH Ha roauny [2]. [Tpu
koedimienTi moxapioHeHHs 1:10 000 (Bim 200 MM g0 CyOMIKPOHHHX pO3MIpiB), [iama3oH
3aCTOCYBaHb Jy’K€ LIMPOKHM, 1 KUIbKICTh BHpIIIYBAaHUX 3aBJaHb Beauye3He. B ocranHHi poku
CIIOCTEPIra€ThCSl TEHACHI[IS 10 BUKOPUCTAHHS PO3METIOBAILHUX CEPENOBUIN HA0Arato MEHIIHNX
po3mipiB (<100 MM) a5 HaHOHI3awii JTiKIB [1].

Marepiaim Ta Meroau. AHaJIITUYHI AOCIKEHHS MPOBEIEHI Ha OCHOBI aHaN3y Cy4acHHUX
HayKOBHX JIITEPaTypHUX JKEPEJl.

PesyiabTaTnn i oOropopennsi. Martepian, sKuil MOAPIOHIOEThCSA, HAAXOAUTH JI0 KaMepH
MOAPIOHEHHS B MPOMDKKHU MK pOOOUYMMU TUIaMU 1 MOAPIOHIOETHCS MK HUMU Ta CTIHKAMU KaMepH,
3alOBHIOIOYM BeCch BUTbHUN o00car. Komm potop o0Oepraerscs, cucTeMa «OICep-TIPOTYKT»
MEePEeMIIIAETHCSI HAaBKOJIO KaMepU 1 CTBOPIOE CTUCHEHHSI Ta 3CYBHI CHJIM JJISl 3B@KEHHUX YacTOK,
pyiinytoun ix [3]. PoGoui Tina sBistoTh co00t0 Oicep (CHHOHIMU: HAMUCTHHU, TIEPIIH, KyJIbKH, beads,
pearls, balls) 1 poGuThcs 31 ckita, Kepamikua ado CTalIi.

CxisiHUil Oicep BHIOTOBISIOTHCA IIJISAXOM O0OEPTANIbHOTO TpECcyBaHHA ab0 TepMIUHUM
dhopmyBaHHIM, a IOTIM HUTIQYIOTHCS [2-5].

IlepeBaru cxisiHOTO Oicepy [2-5]:

— Jlomyck Ha J1iaMeTp 1 OKPYIJIiCTh CTAHOBUTH <10 MKM;

— OpmHOPiIHI MOBEPXHI 3 BU3HAYEHOIO MIOPCTKICTIO 3 Ry < 30 HM;

— BiacyrHicTh craiiok, BKIIOYEHB Ta OYyIh0aIIoK MOBITPS;

— XiMi4Ha CTIHKICTh JO3BOJISIE BUKOPUCTOBYBATH B arpECUBHUX CEPEIOBHINAX;
— IligxomuTh I KOHTAKTY 3 MPOAYKTaMU XapuyBaHHS [2-5].

Kepamiunuii Oicep BHTOTOBISIETBCS NUISIXOM CITIKAHHS Ta MOYHA BHKOPHCTOBYBATH SIK
anbTepHATHUBY Oicepy 31 craii [2-5].

IlepeBaru xepamiuHoro Oicepy:

— HanszBuuyalina BUCOKa 3HOCOCTIHKICTE;

— JpibHomopucta (abo 6e3 mopuCTOCTI) UIUThHA CTICYCHA CTPYKTYPA;

— I'magka (momipoBaHa) MOBEPXHs, BUCOKA OKPYTIIICTh;

— Bucoxka TBepicTh, MUTOMA Bara Ta HACUITHA IIUIHHICT;

— He maroTh pamioaktuBHOCTI [2-5].
CraJjieBuii 6icep BUTOTOBISETHCS 3arapTOBAHO1 BYTJIELIeBOI cTani [2-5].
IlepeBaru cranesoro dicepy:

—  JIpiOHO3EepHHUCTA MIKPOCTPYKTYpa;

— Bucoxa CTilKIiCTh 10 pyHHYBaHHS;

— Bucoka 3HOCOCTIHMKICTB;

— IlinxoauTh AN KOHTAKTY 3 MPOJYKTaMH Xap4YyBaHHS;

— I'magka moBepxHs, Xopoma cepuuHicTh [2-5].

Kowmmanis Sigmund Lindner GmbH (Himewyunna) mpomonye Oicep MiA TOProBOIO MapKOIO
Silibeads 31 ckia Ta KepaMiku.
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Tabmmusg 1
XapakTepHCTHKH CKJISTHOr0 Ta KepaMmiyHoro Oicepy kommnanii Sigmund Lindner GmbH [4]
Tepicrs Hacununa | Moayns | /liamazon
1o I'ycruna, ..
Hasga Cxnan . T'yCTHHA, KOnra, | posmipis,
Bikkepcy, KI/J1
KT/ ITla MM
HV
Crasinuii Gicep
p Bopocunikatae abo KinmbkicTb
Pharma HaTpPi€BO-BaITHSIHE - Ha 1 xr, T 2,23 - 1,5-6,0
CKJIO 54 800
i€BO- >
M HatpieBo-BamnHsine >6 (3a 2.5 2.0 65 1.5-16,0
CKJIO Moocom)
g HatpieBo-BamnHsine >6 (3a 2.5 2.1 65 0.25-4.40
CKJIO Moocom)
SL Admioniii- 26 (32 2,59 25 77| 05440
OOpCHIIIKATHE CKJIO Moocom)
KBapuose
Q (curreTimsiit - 2,2 1,35 75 0,-1,2
JIOKCH]T KPEMHIIO)
CKJIO
Kepamiunuii Gicep
7V.p Oxkcu1 TUPKOHIIO
cTabinizoBaHU 1300 6,0 3,62-3,69 210 0,08-1,60
Pharma .
iTpiem
Cymim kap0igy
BoJIb(hpamy Ta
TC9.5 OKCHJTy IIUPKOHIIO, 1600 9,2 5,7 - 0,1-1,2
cTaOLTI30BaHOTO
ITpieM
Oxkcu1 TUPKOHIIO
ZY 6.0 CTabuTi30BaHUit 1300 6,0 3,23-3,78 210 0,1-25
ITpieM
Okcun
7ZC6.1 UPKOHIIO/TIEPit0 1050 6,13 3,66-3,84 205 0,3-2,5
cTaOLUTI30BaHUM
[{upkoHiii-aaoMiHii-
ZA 53 e 1050 53 3,3 - 0,4-3,2
cTabuTi30BaHUM
epiemMm
zs 4. | Cnedenmi cuiar 1000 4,1 2,39-2,49 | 100 0,4-4,0
IIUPKOHIIO
ZSA | Hupron-cinikar- 1250 37 | 219232 - 0,4-6,0
3.7 ATFOMIHII0 OKCHJT
A92,Q | AAMOMIRIO OKeIA Ta - 3,7 2,2 - 0,2-0,7
OKCHUJ] KPEMHE3EMY
A 993
Ta A AJIOMIHIIO OKCHT - 3,8 2,3 - 0,2-1,8
99.9

NETZSCH-Feinmahltechnik GmbH (HimeuunHa) npomnoHyOTh He TUIBKM OOJajHAHHS, ane i
po6oui Tia I MpoIecy HAATOHKOTO MOAPIOHEHHS 31 CTali, KepaMikd Ta CKIa.
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Taoanna 2
XapakTepruCcTHKH CKJIAHOrO Ta KepamiuHoro oicepy kommnanii NETZSCH-Feinmahltechnik
GmbH [2]
Tepicrs Hacumna Monyne | Jlianazon
o I'yctuna, ..
Ha3sga Ckuag . I'yCTHHA, FOnra, | po3mipis,
Bikkepcy, KI/J1
KT/ ITla MM
HV
CraneBuii Gicep
SteelBeads ITimmunanKoBa i 7.6 45 i 0.2-1.4
Micro CTaJIb
SteelBeads XpomoBaHa 211-294 7.85 48 i 2.0-6.35
Q CTah
SteelBeads | Ilimmumnankosa 740-900 7.85 438 i 1.6-8.7
HQ cTajb
Crasinuii Gicep
Si102 —72.5 %
Na;O - 13 %
ClassBeads Ca0 -9 % - 2,5 1,5 - 0,4-2,1
MgO -4 %
ALO3 <0.6 %
Kepamiunuii Gicep
Oxcupg
ZetaBeads | WPROMNO 1100 6,0 3,6 200 | 02-3,3
cTaOuTI30BaHUM
1TpieM
Oxcun
ZetaBeads | wwmpKoiiio, 1150 6,0 3,6 200 | 0,07-0,6
Plus cTaOuTI30BaHUM
1TpieEM
Okcun
ZetaBeads | wwmpKotiiio, 1200 6,0 3,6 200 | 0,03-0,2
Nano cTabuTi30BaHUN
ITpieM
Okcun
VitaBeads | unpiouiio, 1200 6,0 3,6 200 | 0,2-1,0
Nano cTabuTi30BaHU
ITpieM
Oxkcupg
CeraBeads | om0l 1180 6,2 3,8 - 0,4-3,1
cTabuTi30BaHUMN
HepiemMm
ZsBeads Crmiat 900 4,0 2,5 - 0,6-1,8
IUPKOHIIO

YuM Kpamie BHYTPILIHS CTPYKTypa KyJIbOK, TUM Kpalle 3HOCOCTIMKICTh 1 Omip po3puBYy IpHU
MOJIANIBIIIOMY 3aCTOCYBaHHI B Tpoleci noApiOHeHHs. [HII mapaMmeTpu, Taki K SKICTh CHPOBHUHHU
(XIMIUHHH cKJaj, po3Mip YacTOK, MUTOMA MOBEPXHs), JOOABKH, CKJIaJl MaTepialy 1 peuM BUIATY
IIPU CIIKaHHI, BIUIUBAIOTh HA AKICTh KYJIBKH 3 TOUKU 30pY €(PEKTHUBHOCTI MOJPIOHEHHS 1 TEPMIHY
CITY’KOM KyJbKH [5]
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Tabauusa 3
Pexomenaanii moao cgep Bukopucranus podounx tin komnanii NETZSCH-Feinmahltechnik
GmbH [2]
Steel | Steel | Steel ZetaB | ZetaB | VitaB
Class | ZetaB Cera | ZsB
Beads | Beads | Beads Beads | cads eads | eads | eads Beads | eads
Micro Q HQ Plus | Nano | Nano
Arpoximikar n n n n
"
Homirpagivn | + + + + + + +
1 papbu
Kepamuka/ck n n N
JI0
Hudpose n
YOPHUIIO
Jlakogap6oB
a . + + + + + +
MIPOMHCIIOBIC
Th
Pynu/minepa N n n . .
U/ MeTanu
Hano + +
Hayxku npo n
KUBE
[TirmenTn/6a n n n n N N N . L
PBHUKHU
XapuoBa
MIPOMUCIIOBIC +
Th
Ta6ua. 4
Pexomenaanii moao cep Bukopucranus podouux Tia komnanii Sigmund Lindner GmbH [4]
g <
< o
E ;E; v e} — o — N
= slwl|2| o S| ||| v |« : &
< 2 o9 2l «<&
P EININ NN S S
A > NS
N N
(o)}
ATrpoximMiKaTH + | + + | + | +
[Tonirpadiuni papou +
Kepamuka/ckiio + +
Hudpose vopHmMIIO + +
JlakoapOboBa MPOMHUCIIOBICTh + + |+ |+ |+ |+
Pynu/minepanu/mertanu + + | + | + +
Hawno + + + + +
Hayku npo xuse + | + + | +
ITirMmeHnTH/6apBHUKH + | + + |+ |+ |+ |+
XapyoBa IPOMHCIIOBICTh + +
KocMmernuni 3acobu + + +

[Tosicaenns o Tabin. 3 ta Tabmro 4. (Pexomennartii o0 3acrocyBanus) [2,5]:
ArpoximikaTu: 100puBa; necTuluAN; GyHTIIUIN; TepOIHUIN; IHCEKTULIUIH.
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Hoairpagiuni ¢papdéu: npykapcbki ¢apbu s daexcorpadii; YopHHIA Ui CTPYMEHEBOTO
IPYKY; Tapsauii/X0J10 JHHH/3BHUaiiHuii oceTHU 1pyK; Gpapou it TpadapeTHoro ApyKy; dhapOou ams
TIHOOKOT POTAIITHOTO IPYKY.

Kepamika / ckio: ¢eputy; cxistai GapOu; BHCOKOYMCTI CHIIIKATHI Marepiaji; MarHitHa
KepaMika; TeXHIYH1 KepaMiuyHi KOMIIOHEHTH.

HudppoBe YOpHUWIO: KEpaMIiYHUN CTPYMEHEBUH NPYK: YIAaKOBKA JJIsl CTPYMHUHHOTO JIPYKY;
MIPOMUCIIOBHH 1 KOMEPUIHHUI CTpYMEHEBUI APYK; BUPOOHHUITBO T0OABOK.

Jlakogap6oBa mpoMucI0BicTh: CyIHOBI (apOu; KOHCTpYKIIiiiHa (apba; mucnepciiina dapoa;
bapba mis nmopir; ¢apba mo nmepeBy (JaKu); JaKOBI MOKPHUTTS; HAIOBHIOBAYi; MPO30PHUH JIaK;
MOKPUTTS JIJIsl JIMCTOBUX MaTepialiB; 3aHypIOBaHE KaTOJHE I'PYHTYBAaHHS; aBTOMOOUIbHA (apba;
aHTHUKOPO3iitHi papOu.

Pyau/minepanau/meranu: kapOoHAT Kalbllifo; rpadir; TaabK; JOPOTOLIHHI 1 PiAKO3eMEIbHI
MeTaJIi; METAJIN; TBEP/Ii CTUTABH.

Hamno: Garatomaposi kepamiudi koHaeHcaropu (MLCC); piaxokpucrtaniuni aucmiei (LCD);
¢doTokaranizatopu; mnouipyBaHHd (CMP); oOpoOka Ta mnoApiOHEHHS PI3HUX aKyMYJISATOPHHUX
MaTepiajiB, TAKHUX K KaTOJHI Ta aHOJH1 MaTeplaiu, HalpUKIIad, JJIs JITi-10HHUX O6aTapeii; MarHiTHi
CTPIYKH.

Hayku npo :xuBe: dapmareBTH4HI 3ac00U (1OJIpiOHEHHS 10 HAHOPO3MIPY JUIsl BUPOOHUIITBA
aKTUBHUX (QapManeBTUYHUX HTpeaieHTiB (API)), ne3iHTerpaiis KIITHHHOI CTIHKM MIKPOOPTaHI3MIB
(J1i31c); 3MINTYBaHHSA JIIKIB; MOJIpIOHEHHS Ta TOMOreHi3alis 010JI0TYHUX 3pa3KiB (TKAHUHHU POCIUH
abo TBapwH).

IMirmenTH/0apBHUKH: BUPOOHUIITBO MITMEHTIB; JIOKCU] TUTaHY; TOHEP; OAPBHUKHU.

XapuoBa NPOMUCJIOBICTB: TEPTE KaKao; HAUWHKH, I1a3ypl, MIOKOJIaAHI CyMilll; IIOKOJaI.

Kocmernuni 3aco0u: noipiOHeHHS Ta AUCTIEPTYBAHHS MIrMEHTIB 1 TBEPAUX PEUOBUH Ui TIOMaJ
Ta PI3HUX KPEMIB.

IIpasuaa nigdopy oicepy [2, 5]:

— Ilpoayktu, moO JIeTKO MOAPIOHIOIOTHCA: MOXHA BHKOPHCTOBYBATH POOOUI Tila MEHIIOTO
posMipy;

— Ilpoayktu, siKi BaXXKKO MOAPIOHWUTH: poOOUl Tina OLIBIIOr0 Po3Mipy OuLTbIN e(EeKTHBHI B
MOPIBHSAHHI 3 pOOOYNMHU TUTAMH MEHIIIOTO PO3MIPY;

— bicep nomaroTh B MITMH 10 00CATY, 1 3aMIHIOIOTH B MIpY BUPOOJICHHSI pOOOYNX ITOBEPXOHb;

—  bicep BUTOTOBIIIOTH PI3HOTO AiaMETPy, B 3AJIKHOCTI B1I pO3MIPY PO3MEIBHOT KAMEPH 1 IIUICH
poIecy;

— Kpammuii pesynpTar moapiOHEHHS JOCSTAEThCS TPU BUKOPUCTAHHI HAHMEHIIOrO JiameTpa
pobouux Tif;

— 3MiHa MIBUIKOCTI 3MilllyBaya HE Ma€ ICTOTHOTO BIUIMBY Ha PE3yJIbTaT;

— PoOoui Tina noBuHH1 OyTH B 2-3 pasu Oinblie, HOK cenapatop ado GubTp MIMHA (HAIPUKIIA],
IIUTMHHE CUTO, CHTOBUH MAaTPOH);

— PoOoui Tina MaroTh OyTH MpHHAMMHI B 5 pa3iB MEHIIE 3a BiJICTaHb MK JHUCKOM poOOYOro
OpraHy Ta CTIHKOI poO0Y0T KaMepH;

—  Po3wmip poGouunx Tin noBuHeH Oytu npubauzHo y 20-30 pa3iB OUTBIINI 32 pO3Mip YACTHHOK
(dos) moapiOHIOBAHOTO MPOIYKTY Ha MOYATKY MPOLIECY MOAPIOHEHHS.

— inboBuii cepenniit po3mip yacTuHOK (dso) MEIEHOT0 MPOIYKTY HICIIs MOAPIOHEHHS CTAHOBUTD
npubsiuzno 1/1000 po3mipy pobodoro tina: I[Tpukian:

Po3smip po6oyoro Tina 2 MM — dso = 0,002 MM = 2 MKM.

Pesynprati miATBEpKYIOTH, IO Oicep OAHOTO pPO3MIpy Ja€ Kpalli XapaKTepUCTUKU
no/ipiOHeHHs, HDK OiMoJanbHUM Oicep, B TOMy, IO CTOCYETbCS 3HOCY cepeloBHIIa. [CHYIOTH
OTNTUMAJBHI PO3MIPH KYJIHOK JJISl IEBHUX PO3MIPIB KOPMY IIOJ0 MIBUIAKOCTI pYHHYBaHHS YaCTHHOK,
pO3Mipy TPOIYKTY Ta po3MoALTy 3a po3mipoMm. IlinTBepmkeHO, M0 ONTHMAalbHE CIIBBIIHOIICHHS
po3mipy Oicepy 10 po3mipy MPOAYKTY CTaHOBUTH npubansHo 20:1 [1].
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[TpaBunbpHM mAOIp peXUMIB PpOOOTH 1 MaTepiaiiB Tpa€ BUPIMIAIbHY POJb B €KOHOMIYHIN

epeKTUBHOCTI mpolecy 1 3abe3neuye HEOOXIAHY YHCTOTY THPOAYKTY, SKIIO LBOTO BHUMAarae
TEXHOJIOTi51.
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Buxopucranns KejleliHUX IyYKePOK SIK aJbTepHATUBHMI criocid noctapkun API

3yesa T.P., noi. Yenemok O.0.
Hayionanonuu ynisepcumem xapuosux mexunonoeiu (HYXT), m. Kuis, Ykpaina

Beryn. BiraminHi JKeneiH1 IyKepKH CTarOTh NOIMYJISIPHAM 3aCO00M JUIs OTPUMaHHS HEOOX1THUX
KOMIIOHEHTIB Ta MiHEpaTiB, a/Ke BOHH — 3pYYHHI Ta CMaYHHIA CIOCIO JOMOBHHUTH PAIlioH.

XKeneitni mykepku Briepiie Oyau BUKOPHUCTAHI SK MEPOPATBHHNA 3aci0 JOCTaBKH BITAMIHHHX i
MiHEepaIbHUX 100aBOK s aiteil B kpaiHax IliBHiuHOT AMepuku B cepeauni 90-X pokiB MUHYJIOTO
cromitTs. Ti, XTO HAaCOJOKYBaBCs JKYBaJIbHIUMH BiTaMiHAMH B JJUTUHCTBI, 30€peryii MPUXUIBHICTD
710 HUX 1 B JOpOCIIOMY Billl. PUHOK BITaMIHIB y (OpMI jKeTEHHUX IyKEPOK AUHAMIYHO PO3BHUBAETHCS
Ta BIPOBAJPKYE 1HHOBAIIII, 1100 330OBOJBHUTH MOTPEOU IMIMPOKOrO KOJIa CIIOKHBAUIB 1 3aJy4YUTH
HOBHUX, SKi BKe€, TaK O MOBHTH «BTOMUIUCS BiJl TAOJIETOK.

3aBAsIKM Cy4aCHUM TE€XHOJIOTISIM BITaMiHH1 )KyBaJIbH1 IIYKEPKHU CHOTO/IHI MO’KHA BUTOTOBJISITH Ha
POCIMHHIN OCHOBI (HallpUKIIal NEKTUHI YU KapareHaH1), 3 HU3bKUM BMICTOM a0o B3araii 0e3 LyKpy,
a TakoX 0e3 IITy4YHHMX apOMaTU3aTOpIB Ta OAPBHUKIB, 10 BAXKIUBO Ul THX, XTO JOTPUMYETHCS
PI3HUX Ji€T Ta Xap4yoBHX oOMexkeHb [1,2]. V 2022 p. cnemiajgicTH OI[IHUIM CBITOBUH PHHOK
*yBanbHuX BiTamiHiB y USD 6,44 muipa, nmporao3yroun ioro 3poctanHs Ha 8,9% — npo USD 9,08
Mmipna no 2026 p.

Marepiaimm i Mmeroam. [ BUSBICHHS (akTOpiB, IO BIUIMBAIOTH HA MPOLEC BUPOOHHUIITBA
BITAMIHHUX JKEJIEHHUX IIYKEPOK, a TAKOXK OOTPYHTYBAHHS CTPYKTYPH BIAMOBIIHOTO TEXHOJIOTIYHOTO
KOMILJIEKCY ITpOaHaii30BaHa HAyKOBO-TEXHIUHA JIiTepaTypa 1 aTeHTHa JOKYMEHTaIlisl.

PesyabtaTn. [{ns BUpOOHMIITBA >KYyBaJbHHX IIYKEPOK 3 aKTUBHUMH (papMareBTHIHUMHU
iarpenieatamMmu (A®DI) TpamuIiiiHO BUKOPHUCTOBYIOTH MOIYJIbHY CcHCTeMY (OpPMYBaHHS 3 Tpec-
dbopmamu y KpoxMalibHHX JoTKaX. OHAK 11el METO Ma€ OOMEXEHHS Y BUTOTOBJICHHI TIPOJIYKTIB 3
A®I yepe3 TemrepaTypHi HaBaHTa)KEHHS, [0 MOXKYTh BIUIMBATH HAa CTAOUIBHICTH JIIKIB. Takox
ICHYIOTB 1 IHIII TPYIHOII, TTOB'SI3aH1 3 BUPOOHHUIITBOM JKEJICHHHUX IIYKEPOK:

1. Bucoka Temmeparypa: TpaauIliiHUAN MPOIIEC BUPOOHUIITBA KEJICHHHUX I[yKEPOK IMepeadoadae
BUKOPUCTAHHS BHUCOKHX TEMIIEpaTyp, L0 MO>KE HEraTHBHO BIUIMBATH HA CTaOUIbHICTH
KOMIIOHEHTIB, SIKi BAKOPHCTOBYIOThCS sIK ADI.

2. BiacyTHicTh 3aXHMCTy YIaKOBKH: Ha BIAMIHY Bif TaOJETOK Ta KarcCysl, IIYKEPKH YacTo He
MalTh 3aXUCTy y BHUTJISAMAI IUTBKU (OJIICTEpHOT yMaKOBKH), IO MOXKE BIUIMBATH Ha iXHIO
CTaOUIbHICTH Ta AKICTb.

3. JHerpanamis A®I: neski BUpOOHUKH MOXKYTh BHKOPHUCTOBYBATH HAJUIMIIKOBY KUIBKICTh
BITAMIHIB Ta IHIIMX MIETUYHUX IHTPEII€HTIB, 100 YHUKHYTH nerpanarii AD®I mig dgac
BUPOOHUIITBA 200 30epiraHHsl.

4. Po3umHHICT, Ta XiMmiuHa cTaOutbHICTE A®IL: neski ADI Moxyrs MaTu npobiemu 3
PO3YHHHICTIO UM BCTYIMATH B HEOaKaH1 peakIlii 3 IHIIMMU KOMIIOHEHTaMH I[yKEPOK, 110 MOKeE
YCKJIATHUTH TOYHE JI03yBAHHS.

5. Mikpobue 3abpyaHeHHs: 3rimHO 3 BuMoramu GMP, BaxnmBo 3amoOiratu MiKpoOHOMY
3a0pyJHEHHIO 1]l Yac BUPOOHHUIITBA I[yKEPOK.

6. dopma npoAYKTY: BUPOOHHUIITBO KeJIEHHUX MPOAYKTIB CKIaTHOT hopMuU OyI0 BaKKO BTUIMTU
yepe3 BUKOPUCTAaHHS KPOXMaJbHHX JOTKIB. Lle mpu3Beno 10 po3poOKku Ge3KpOoXMallbHOTO
MeTOoy OpMYBaHHS Y CHIIIKOHOBI (hOpPMH.

7. VYnakoBKa: pUHKOBI T€H/EHIIT BUMAraroTh 1HUBIAyaJbHOTO MMaKyBaHHS MPOAYKTIB 3 OISy
Ha BUCOKI CTaHAAPTHU Tiri€HH Ta €KOJOTTYHICTh YITaKOBKH.

IHHOBaIIIHI po3poOKKM y Liif ramy3i JO3BOJSAIOTH MOJOJATH LI TPYAHOIIl Ta PO3LIMPIOIOTH
MOJJIMBOCTI Ul BHpPOOHHUITBA JKelNeWHUX MpoAykTiB 3 A®DI y wmaiibyrHbomy. Binomuit
0e3KpoXMabHUI MeTo1 (POPMYBAHHS JKEIEHHUX NPOAYKTIB Y CUIIIKOHOBI ()OPMH 3 BUKOPHUCTAHHIM
BaKyyMHOT'O BapwbHOTO KOTJa Ta cucteMu no3yBaHHs [1]. Lleii merox 103BoJiss€ YHUKHYTH
HETraTUBHOTO BIUIMBY BUCOKHX TeMIepaTyp Ha CTaOUIbHICTh KOMIIOHEHTIB Ta 3a0€3MeYUTH TOUHUI
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BMicT A®I B mpoaykrax. IHINOIO mepeBaror0 METOJIy € YHHMKHEHHS BTpPaT BHCOKOBApPTICHUX
KOMITOHEHTIB, TakuxX sk A®I, i 3abe3neueHHss 0axxaHOTO TEPMIHY MPHUAATHOCTI 32 JOTIOMOTOIO
€KOJIOTIYHO O€3MEeYHHX MaTepiaiiB A YINAaKOBKM, IO BIANOBIAA€ CyYaCHUM TEHJACHISIM I[0JI0
€KOJIOTIYHOCTI Ta 6e3MeYHOCTI MPOTYKIIii.

Kuraiicbka komnaniss Ningbo Youlu Machinery Technology Co., Ltd mocnimkye, BupoOiisie ta
eKCTIOPTY€E MAIIMHU JITs IIYKEPOK, MAIIMHU JJIS IIOKOJIAy Ta MaKyBaJIbHI MAIIUHU JUTS IyKEPOK.

Jlinis BUpOOHUIITBA ITyKepoK [3] OCHAIIEHa MEXaTpPOHIKOK, Ma€ KOMIIAKTHY CTPYKTYpY,
BHUCOKHI CTYIiHb aBTOMAaTH3aIlil, BUCOKY MPOIAYKTUBHICTh Ta €(pEeKTHBHICTh BHpPOOHHITBA. [0
ckiany JiHil (puc.l) BXOJATh CUCTEMa aBTOMATHYHOTO 3BAKYBAHHSI 1 PO3YMHEHHS KOMIIOHEHTIB 1,
MICTKICTh Uit 30epiraHHs 2, BaKyyMHHH BapwIbHUH KOTen 3, BiAca/pKyBajbHAa MamuHa 4,
OXOJIO/DKYBAJIbHUM TyHEINb 5, ONIIIHHO — MalTMHA ISl TIOKPUTTS IyKPOM.

Pucynok 1 — Jlinis BupoOHMITBA :KeqeiiHuX nykepok Ningbo Youlu Machinery Technology Co [3].

HogBi MoxnuBOCTI U1 BUpOOHHULITBA JKEJEHHUX MPOAYKTIB CKiIagHOo1 hopmHu, BKItoyatoun 3D-
¢dbopmMar, BIIKPUBAIOTH HOB1 NMEPCHEKTUBU JUIsl PUHKY HYTPULIEBTUYHHUX MpemnapariB. Po3pobka
cninpHO 3 kommaHisMu Chocotech, WDS Tta Theegarten Pactec cBimuuTh mpo BaXXJIMBICTH CHIBITpAIli
MDK PI3HUMH TaTy3siIMH TEXHOJIOTTYHOTO BUPOOHUIITBA IS TOCATHEHHS YCIIITHUX THHOBAIIIH.

[Tarent Seattle Gummy Ha HOBHI JIIKApChKUH 3aci0 I KyBaJIBHUX IIYKEPOK Bi aneprii [4]
TaKOXX CBITYUTH MPO TOTCHIHHY BaXXJIMBICTh I[OTO THUIY MPOIYKIi B MEIWYHINA ramy3i Ta ii
MOXJTMBICTh CTATH KOHKYPEHTOCIIPOMOKHHM JIIKAPCHKUM 3aCO00M.

VY minomy, po3poOKku B raidy3i BUPOOHHIITBA KEIECHHUX IIyKepok 13 BMicToM ADI BiTKpuBarOTh
HOBlI TOpPU3OHTH Juid (¢dapMaleBTUYHOI Ta HYTPULEBTUYHOI MPOMUCIOBOCTI, HAJAIOuu
aIbTepHATUBHUM CIOCIO TOCTaBKM aKTUBHUX KOMIIOHEHTIB 3 OUTbILI MPUBAOIUBOIO IS CIIOKHBAUIB
(hOopMOIO Ta CMAKOM.
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InnoBaniiine 30epiraHHs NJI0100BO4YeBUX NPOAYKTIB

Omaposa E.M., Mareppamosa C.I
Aszepbaiidcancorutl OepaicasHuli ekonomiyHuil ynieepcumem, baky, Azepoaiiocan

@pyKTH € TOBAPOM NEPIIOi HEOOXIAHOCTI, 1 3a0€3MeYeHHs HACEICHHS SKICHOO TI0I00BOYEBOIO
MPOAYKIIEI0 € BAXIJIMBOIO 3a/aueio. Y CydyaCHHX YMOBax IOMUT Ha IUIOJI00OBOYEBY MPOIYKIIIIO
MOCTIHHO 3pocCTae. YIOCKOHAJICHHSI OpraHizaiii BUPOOHHWITBA y JaHId ramxy3i mOB's3aHe 3
CTBOPEHHSIM Ha CUTbCHKOTOCTIOAAPCHKUX TIIIPUEMCTBAX 1 ONTOBUX IUIOJOOBOYEBHUX PHHKAX
MapKETUHTOBUX CIY)XO, TOJOBHUMH 3aBJaHHSAMH SIKUX € JOCHIDKEHHS KOH'IOHKTYPH PHHKY,
KOHTPOJIb CBO€YACHOro 30yTy MpOJYKIlli, BUBUYEHHS PHUHKOBUX I[IH, MPOTHO3YBaHHSA OOCSTIB
peastizaiii a0/100BOYEBO1 MPOAYKIIii, IHPOPMYBaHHS HACETIEHHS MPO SKICTh Ta ACOPTUMEHT.

B ocranni poku B A3zepOaiipkaHl CHOXKHMBAaHHS OBOYIB Ta (PYKTIB XapaKTepU3YETHCS
TEHJIEHIII€0 70 3pocTaHHs. OCHOBHMMM YMHHUKAMH, SIKI BIUIMBAIOTh HAa PO3BUTOK PUHKY, € PIBEHb
LIHU QPYKTIB 1 J0OpOOYT HACETIEHHS, K IHAUKATOP 3arajbHO1 KyIiBEIbHOI CIIPOMOKHOCTL. Takox
3HAYHUM BIUIMB Ha JAWHAMIKY PUHKY (PYKTIB HaJlaloTh (PaKTOPH CE30HHOCTI Ta SIKOCTI ()PYKTIB.
HaliBa)MBIlIOI0O YMOBOIO pallioHaIbHOIO BUKOPUCTAHHS IJIOJI00BOYEBOI MPOAYKIII, 3HUKEHHS
BTpaT 1 MOBHOIO 3aJ0BOJICHHS TMOTPE0 HACEJIEHHS € PO3BUTOK MEpPEeXi TpUBAJIOro 30epiraHHA
PO JTYKIIII.

CriocoOu Ta MeTo U 30epiraHHs IJI0/I00BOYEBOI MPOAYKI[iT JO3BOJIUIN YIOCKOHATUTH ICHYIOU1
TexHoJjorii. HallBaXXIMBIIMM 3aBIaHHSM € MIABUILEHHS SIKOCTI CLUILCHKOTOCHIOIAPCHKUX MPOIYKTIB
mig 4dac 30epiraHHs Ta TepepoOsieHHS. 30€peKEHHs IUI0J00BOYEBOI MPOJYKIT 3alCKHUTh Bif
JOTPUMAaHHS HAyKOBO-OOTPYHTOBAHHMX PEXUMIB 30epiranHs. SIKICTh 3akiazeHoi Ha 30epiraHHs
MPOAYKIlii OaraTo B oMy BHU3HaAYae ii Oe3neky. TpuBameomy 30epiraHHs Miyiarae TUIbKA 3J0pOBa
MPOAYKIlISE BUCOKOI SKOCTi, IO BIANOBiTa€ BHUMOTaM CTaHAApTiB. Butpatu mpu 30epiranhi ta
nepepoOIeHHl TMPOAYKTIB 3HIKYIOTBCSA 31 CTBOPEHHSM OUTBII JIOCKOHANO1 TEXHIYHOI Oasu,
BIPOBAKEHHS HOBUX TEXHOJIOTIYHUX MTPUHOMIB, TIABUIIICHHS KBaTidikamii ¢paxiBIliB.

Bubip HaifOumpmn parioHaabHOT TEXHOJIOTIT 30epiraHHs OBOYIB 3aJCKHTh Bil OaraTbox
napameTpiB: (GpiHAHCOBUX pecypciB, 00CITY MPOIYKIlii, 10 30epiraeTbCs, BUAY 3aKJIAJICHHX Ha
30epiraHHs IJI0MIB, HEOOXIIHOCTI MPOBOJMUTU JOJATKOBE CYIIIHHS IUIOJIB Tepes 30epiraHHsM.
30epiranHs GpPyKTIB Ha CKJIaJIaX, OCHAIIEHUX CUCTEMaMH OpraHi3allii peryjab0BaHOr0 MIKpOKJIIMaTy
Ta KOHTPOJbOBAHO1 aTMOC(hEpH, T03BOJISIE€ 3HAYHO 30UTBIIUTHA TPUBATICTh 30€piraHHs MPOAYKIIil Ta
30epert ii sKkicTh. 30epiraHHs (PYKTIB B yMOBax pEryIbOBAHOTO Ta30BOT0 CEpPEAOBHINA
BIIOYBa€TbCA Yy CHELIaIbHUX OBOYECXOBMIIAX, XOJIOAWIBHHUX Kamepax, IOJIeTHICHOBUX
KOHTelHepax. PpyKToBa HpOAYKIis 30epiraeTbcs y KOHTEHHepax, 1€ BCTAHOBJIEHO JOJATKOBE
oOnagHaHHA: Tra30reHepaTropu, JaT4UKW HOBITps, ajcopOepu. lle obOnanHaHHS KepyeTbes
CHeLiabHUMU [IpOrpaMaMH, 110 JJ03BOJIsIE aBTOMATUYHO CTBOPIOBATHU Ta MIATPUMYBATH B Kamepi
PI'C 3 HU3bKMM BMICTOM KHCHIO Ta KOHTPOJIIOBATH DPIBEHb €TUJICHY 1 BYIJIEKHCIOIO Tasy, sKi
BIUTUBAIOTH HA 010XIMIYHI IPOLECH Y MPOIYKIIii.

KnrouoBuMu MoMeHTamMH 30epiraHHsi IUI0JI00BOYEBOI HMPOAYKIIi €: TemIeparypa; BiJHOCHA
BOJIOTICTh MOBITPsI; ne3uHdexiis. s 30epiraHHs oBoYiB 1 (PYKTIB MaKCUMaIbHO TPUBAIUN Yac,
3a0e3neuyroun Haiikpaiie 30epeskeHHs SKOCTI MI0/1iB 0e3 BUKOPHCTaHHSA XIMIYHOTO 0OpoOIeHHS,
3aCTOCOBYEThCS Cy4dacHa TEXHOJOris 30epiraHHs B peryiboBaHii arMmocdepi, 3acHOBaHa Ha
CTBOpPEHHI Ta MIATPUMaHHI B 00’eMi 30epiraHHs IMEBHOTO CKJIaay aTMOoc(hepHUX Ta3iB, SKUH
BIJIPI3HAETHCS Bil 3BHMYAHOrO aTMOC(EpPHOTO MOBITPS 3MIHEHHUM BIJICOTKOM a30Ty Ta JIOKCHIY
BYIJIELIO 3 METOI0 MAKCHMAJIBHOTO YIIOBUIbHEHHS MPOLECIB JUXaHHS Ta MPU3YIIUHEHHs 103pIBaHHS
wioAiB OcTaHHIMH pOKaMM IPOTPECHBHA TEXHOJIOTis 30epiraHHd (PYKTIB Yy peryiabOBaHid
aTMocdepi MoYnHaE AeAali MupIle BUKOpUcTOBYBaTH . Lle 3a1iCHIOEThCS SIK NUIAIXOM OYyAIBHULITBA
HOBHX XOJIOJMJIBHHUKIB 13 perynpoBaHoro armocgeporo (PA), Tak 1 IUIIXOM PEeKOHCTPYKIIil HasiBHUX
XOJIOJMIIBHUKIB 200 BUPOOHUYMX Oy/IiBEINb M 1[I0 TEXHOJIOTIIO.
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3 METOI0 JIOCSATHEHHSI HAMBHIIOTO Pe3yabTaTy MiJ yac 30epiranHs MpoIyKTiB HEOOXiIHO, 00
3a 4ac J0CTaBKH (PYKTOBOI Ta OBOYEBOi CHUPOBHHHM HE BiIOYyBaIoCs IiCTOTHOI 3MiHH ii SIKOCTI;
JOIUTFHO MaTH OXOJIOKYBAIIbHI CKJIaH, 3 TeMIieparypoto Bix 0 o mitoc 3 °C aiist CTBOPEHHS OJTHO-
JBOX JTOOOBHX 3amaciB (pyKTOBOI Ta OBOYEBOI CHPOBMHH; MEPEPOOHI MiANPUEMCTBA, IO MAaIOTh
BEJMKI TOTYXHOCTI, MOBMHHI MaTH OXOJIOJUKYBAJIbHI CKJIaau, XOJOIWIbHI KaMepw Ta JiHil i3
3aMOpPOXKYBAaHHS Ta 30€piraHHs 3aMOPOKEHOT CHPOBUHU ab0 HamiBGaOpWKATIB I MOJATBIIOTO
nepepoOIeHHS.
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AHaJIi3 MOJIOYHOI CHPOBHHH, 1110 BUKOPUCTOBYETHCS IS BUPOOHMITBA IIBEHIIAPCHKOI0 CHPY
«/lopHa» B pi3Hi ce30HN

Hexyaa Jopy'~, Tamac-Kpymne Oxrapisa', ®eneman Japia’,
Manaaina Yuarypanay-IOra®?, Ornsin Jlaypenuiy'
1 — Vuisepcumem aepapnux Hayk i eemepunapnoi meouyunu Knysxc-Hanoka, Pymynis
2 — HayionanvHuii incmumym eKoHOMIYHUX 0ocniodxcensb, Bampa /lopneu, Pymynis
3 — Vuisepcumem «lllmegana uen Mapey, Cyuasa, PymyHis

Beryn. Metoro ocipkeHs € aHalli3 XIMIYHHX 1 TIT€HIYHO-CaHITApHUX BIACTHBOCTEH MOJIOKA,
[0 BHKOPUCTOBYETHCSI Y BHPOOHHUIITBI MIBEHIIApPCHKOTO cUpY «/lopHa» 3a JBa CE30HM, a TaKOXK
JTOKYMEHTYBAaHHSI OCOOJIMBOCTEH TEXHOJIOTII.

Marepiaau i MmeToau. 3pa3ku MOJIOKA, 1110 BUKOPUCTOBYIOTHCS Y BUPOOHUIITBI MIBEHIIAPCHKOTO
CUpY, JOCTIKYBAJIH JIBa CE30HM (BIITKY Ta B3UMKY). BusHavanu ximiunuii ckiaj, pH ta ririeHiaso-
CaHITapH1 MOKa3HUKH.

PesyabTraTn i o0ropopeHHsi. OCHOBHOIO 0OCOONMBICTIO OOpOOJIEHHS MIBEHLAPCHKOTO CHPY
«lopHa» € KoaryssIis B MITHUX pe3epByapax cyMiili HemacTepu3oBanoro Mojioka (70%) 3 TOBUIBHO
MacTepU30BaHUM MOJIOKOM 3a Temnepatypu 65 °C (30%). XiMiuyHMI cKkiaj 1 TIri€HIYHO-CaHITapH1
MMOKa3HUKK MOJIOYHOI CHPOBHHM MAlOTh BUPIIIAJIbHE 3HAYCHHS I OTPUMAHHS BHCOKOSKICHOTO
IIBEHIIAPCHKOTO CHPHOTO TIPOJYKTY. EBOJIOIIS OCHOBHHMX XIMIYHHX BJIACTUBOCTEH MOJIOYHOL
CUPOBHUHU BHUSBUJIA 3HAYHI Bapiallii B JIITHINA 1 3MMOBUH CE30HM III0JI0 BMICTY JKUPY, 3arajJbHOTO OUIKa
1 Ka3eiHy. 3HaUeHH 3arajJbHOr0 COMaTHYHOTO YKCia OyI0 BUILKM Y JIITHIA CE30H, SKIIO MOPIBHITH
i3 3uMoBUMH nokasHukamu (201,75x10° npotu 78,45% 103 kiitua/Mi). 3aranbHa KiTbKicTh GakTepiit
TaKOX JIEMOHCTpPYBaJIa HU3bKI 3HAUYECHHS 13 AYyXK€ IMUIbHUMH KOJIMBAHHAMH B JITHIA 1 3UMOBHM
cesonn (81,70x10° mpotu 87,65%10° KYO/Mi), siki OyM HMKYMMU TOPIBHAHO 3 MOKa3HUKAMH,
MIpe/ICTaBJICHUMH B €BPOINEUCHKHUX CTaHapTax. BMicT sxupy BiiTKy KonuBaBcs Bif 3,32 no 4,67%, a
B3UMKY — Bia 3,86 no 3,25%. Binminnocti (p<0,05) mono BmicTy OiKa 1 Ka3eiHy CoCTepiraaucs
Mix ce3oHamu (3,15% 1 2,55% BianoBigHo BIiTKy mpoTtH 3,32% 12,68% B3uMKy). BmicT nakTo3u
OyB BUIIMM Yy JITHIA mepiox (4,62%), y 3umoBuii —4,25%. BMicT 3aranbHOi cyXoi pedyoBUHH 1
3HEKUPEHOT CyX0T pEUOBHHH MOJIOKA BIIITKY OYJIM HIKYUMH MOPIBHSIHO 13 3MMOBUMH TTOKa3HUKAMH
(11,98% Tta 8,54% BinmosimHo npotu 12,86% Ta 8,95% BimnmoBigHO). 3pa3ku MOJIOKA MOKa3aJId
HwK41 3Ha4eHHs pH BTy (6,37) nmopiBHsAHO 3 3uMoBUMU (6,60), pi3HHIIS Oyia JOCTOBIPHOIO MPH
p<0,05. OtpuMano 10CTOBipHI KopemsiiiHi 3B’ a3ku (p<0,05) MK XIMIYHUMHU XapaKTEPUCTHKAMHU
MOJIOKa 1 CE30HOM. 3arajbHUW aHalli3 OCHOBHUX XIMIYHMX CKJIaJiB 1 CaHITapHO-TIri€HIYHUX
MOKa3HUKIB MOJIOUHOT CUPOBUHH BUSIBUB HEBEIHKI
IHIMBITyaJIbH1 KOJIMBAHHS, 10 BUKIIIOYAE OYIb-sIKHMA
pU3UK BIUIMBY Ha BUpPOOHHWKa, TNepepoOHHKa abo
CIIOKMBaya.

BucnoBok. JluHamika Tiri€HiYHO-CaHITAPHUX
MOKa3HUKIB  MOJIOKa  [OKaszaja, [0  BOHU
BIMNOBIAIOTh  3arajbHONPUUHITHUM  BHUMOTaM.
Oco0nuBocTi BUPOOHUITBA MIBEHIIAPCHKOTO CHUPY
«/lopHa» moyArarTh y MO€AHAHHI SIKOCT1 MOJIOYHOT
CUPOBHMHHU Ta BUKOPUCTAHHS MIJHUX pe3epBYyapiB, a
TaKO TIOBUIPHOT YacTKOBOI mMacTepu3allii, II1o
CIpUsi€ YHIKQJIbHUM XapaKTePUCTUKAM KIHIIEBOTO

IPOJYKTY.

Pucynoxk 1. IBeiinapcekuii cup «lopHay
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PyiiHyBaHHS KJIITHH MiKpPOOPraHi3MiB MeXaHiYHMM CIIOCOOOM

Maxkcnm Kacuniok', Kocrssntun Omensnenko', Onexkciii lyGens!,
Honyu Aspamia’, Karepuna I'pininr’
1 — Hayionanvnuu ynisepcumem xapuosux mexuonoeiu, Kuis, Ykpaina
2 — Vuisepcumem Llmeghan uen Mape, Cyuasa, Pymynis

Beryn. Tema pyiinyBanHsa (anri. disruption) OJHOKIITHHHUX MIKpOOpraHiamiB (Oakrepii,
rpuOKiB, BOJAOPOCTEH, IPDKIKIB TOIIO) Ta TKAHUHHHUX KYJIBTYp Y NPOMHCIOBHX MacmiTabax €
aKTyaJbHOIO, TIPOTE€ HEJOCTAaTHBO pPO3KpuTa y Jjireparypi. CKIAQAHO 3HAWTH IHPOPMALIiO PO
OpraHi3alfiro boro MpoIec y IPOMHUCIOBHX MACIITa0ax.

Marepianm i Meroau. AHaii3 HAyKOBOi JITepaTypH, pekjiamMHOi iH(opmarllii, ONUTyBaHHS
(bhaxiBIIiB.

PesyabTaTh i 00roBopeHHs.

IIpuxknaaau 3acTocyBaHHsl pyHHYBaHHS KJIITHH:

—  PylinyBaHHS OJHOKIITHHHUX BOJIOPOCTEH JJIsl BUUICHHS IIUTHOBUX MPOAYKTIB (puc. 1);

— PyiliHyBaHHS JApDKIDKIB 17 BUAUICHHS 0aratboX pPEYOBUH SIK 13 BMICTY KIITUHHU (OLIKH,
(epMeHTH TOI1I0), TaK 1 CTIHOK (€KCTparyBaHHs OeTariitokany) (puc. 2);

— PyiiHyBaHHS KJIITHMH T'€HHO-IH)XEHEPHUX IITaMiB OakTepiil, sIKI CHHTE3yIOTb PEKOMOIHAHTHI
O11KM (TOOTO Ti, IO HE CUHTE3YIOThCS MPUPOJIHIM IIISIXOM) — JIFOJICBKUN 1HCYJIIH, COMaTpOdiH,
iHTepdepon Tomio) (puc. 3). BoHn 3HaXoAATbCS y IUTOIIA3MI y BHUIJISAL KUIEHb BKIIIOYEHBb
(rpaHyI, KpaneaboK YU KpUCTAJIMKIB) Ta JUIA X BHIIy4eHHS MOTPiOHO 3pyiHyBaTH KIITHHY. KpiM
TOTO, Yy KIITHHaX MOXYTb CHHTE3yBaTHCSl BITaMiHH, (EPMEHTH, JIKAPCbKI PEYOBHUHH —
AHTUOI0THKH TOIIO.

3pa3ok

|

O6pobKa po3HMHMKOM

}

Py/HYBaHHA KNiTUHU B TOMOTE€HI3aTOPi BUCOKOTO TUCKY

}

EKCTpaKLis pO34MHUMKOM

UeHTpudyrysaHHA

|
! }

Hapocagzosui wap HWKHIN Wwap

|

LleHTpuoyryBaHHS

|
! !

Hapocagosuin wap HWXKHIK wap

}

Mopanblie BUAINEHHA AiNiaiB

Pucynoxk 1. Jlanka 3agisHHS roMoreHizaTopa Ajsi pyiHyBaHHSI KJITUH MiKpPOBOIOPOCTe, 1J1s1
BHUALTeHHs JiimigiB [1]
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KynbTUBYBaHHA ApiXKAXKiB

v

MepBUHHE OYULLEHHA

v

PyHYBaHHA KNITUH Ha GicepHOMY MAUHI

'
EKcTpakKLin

'

@iHa/ibHE OYMLUEHHA

'

CywWwiHHA

'

B-rntoKaH

Pucynok 2. Jlanka 3anissHHs OicepHOro MJIMHY

JJIS1 TPOLLEHHS KJIITHH APLKIKIB, 17151
BUJILJIEHHS B-riiloKaHiB|[2]

Binomi ciocoOu pyiiHyBaHHS KJIITHH:

KynbTnBYyBaHHA MiKpoopraHiamie

v

PyWMHyBaHHA KNITUH Ha BicepHOMY MAMHI

lMpomuBaHHA
v

LleHTpudyHyBaHHA

'

@iHanbHe O4YMILEHHA

Pucynox 3. Jlanka 3agisiHHs 6icepHOT0 MJIMHY
JUJIS1 TPOLIEHHSI KJIITHH MiKpPOBOAOPOCJIiB, A5
oTpuMaHHs Oionmanusal3]

Hemexaniuni (nenikaTH1) METOIM — OCMOMUYHUIL Ta THIII 1i3UcU, XIMIYHI CIOCOOM (AeTepreHaMu

TOIIO, ajJie¢ BOHH 1HOJII PYHHYIOTh IIUTbOB1 KOMIIOHEHTH ), OCMOMUYHULL YOap, JIYHCHE 0OPOOIEHHA.

Kopctkimi (mexaniuni MeTOIN):

Yavmpaszeyrkoeuti — 0OpoOICHHS 0XOJIOIKEHOI CYCIIeH31T YIbTPa3BYKOBUMHU XBHISAMH (pHC. 4).
Hemouik — mBuaKe 3HOIIEHHS POOOYMX €IEMEHTIB, HU3bKa MPOIYKTUBHICTh, HATPIBAHHS, JIUIIE JJIs

MaJImx 00’ eMIB.

MepeteopioBay——w

/ 3ByKoizonALiAHUI Goke

| 3oHp

leHepaTOp

JlocnifsyBanbHa KyALTYpa

Pucynok 4. MexaHi3m pyliHyBaHHSI KJIITHH yJIbTPa3BYKoM [4]

Tuckom (y TOMOT€HI3aTOpax BUCOKOTO THCKY, ITPOAABIIOBAHHIM yepe3 MIUINHY).
PoGoTa romoreHizaropa BHCOKOTO THUCKY HpPOJABIIOBAHHAM KIITHH Yepe3 AOBIY ILIUIUHY

3abe3neuye epeKTUBHE PYIHHYBAaHHS KIIITHH.
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I'._ Samp]c_

[ Impact ; l Shear force J | Cavitation |

Fi

High press

- Diameter 70 gm
- Length 1 m
- 1 Mach
-35°C

)

14 ym size la——’ o,

& s

&

Pucynok 5. Cxema roMoreHizaTopa BUCOKOTO THCKY, SIKHH BUKOPHCTOBYETHCS J1JIl MOMEPETHBOT
00po0KM KJIITHH [5]

[TonpiOHEHHS MaJIoi KUTBKOCTI MPOIYKTY (po3mentoéans, 1HOMI Yy 3aMOPOKEHOMY CTaHi) —
TOBKA4eM Y CTYyIKax 3 ApiOHUM ImicKoM abo Gicepom.

Mexaniyna eomoeenizayiss y BUCOKOIIBUAKICHUX OJICHIEpaxX JOMATEBOTO THUITY TOIIO, OLIBII
JOTUTBHHUM 7151 pyHHYBaHHS TKAHUH.

VY OicepHux MIIMHAX, MIIAXOM CTUpPaHHS MDK OicepuHKamu. MeToja MOApiOHEHHS KIITHH
OiCepHHM MJIMHOM BUKOPHCTOBYETHCS B PYHHYBaHH1 KJIIITHH JPDKKIB IS TIOJATBIIOTO BUALUICHHS
[-rrokaHiB.

bicepHi MIMHM UIMPOKO BHUKOPUCTOBYIOTHCSA IS €KCTPaKIii JIMiAIB, ISl TOJAJIBIIOTO
OTpUMaHHS OloMmanvBa, i1 4Yac pyHHYBaHHS KIIITHH MIKpOBOAOpOCTei. BoHHM 3a0€3meuytoTh XOpoIry
e(deKTUBHICT, PYHHYBAaHHSA 3a OJWH MPOXiA, a X MepeBaru AJis MPOMHUCIOBOTO BIPOBAIKEHHS
BKJIFOYAIOTh MIATPUMKY TEMIIEPaTypH, MPOCTI poOoUl MPOIIEAYPH, BCTAHOBICHHS BEIMKOI OioMacu
Ta JIETKOAOCTYIHE 00IaIHaHHS.

Key:

1. Inlet
2. Outlet
3. Microbial Slurry with
Grinding Agent
4. Agitator Discs
5. Agitator Shaft
6. Separator

7. Drive Belt

8. Motor

PucyHnok 6. PyiiHyBaHHSI KIiTHH Pucynok 7. Bicepauii woimn [7]

TOBKAa4YeM y CTYNKax|[6]

IlepeBarn Ta HEMOJIKM DPI3HMX MEXaHIYHMX METOJIB PYHHYBaHHS KJIITUH Yy HPOMHUCIOBHX
MarTabax HaBezeH1 y Tabmumi 1.
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Tabnuus 1
[lepeBaru Ta HEJOIIKH PI3HUX MEXaHIYHUX METO(IB pyHHYBAaHHS KIIITHH Y IPOMHUCIOBUX
MaiTabax
MeTO)IKIjI)i’f:ZBaHHH IlepeBaru Henonixkn

VY nbpTpazBykoBUi Bucoxa edexruHicTs pyitHyBanHs | [loTpedye cnienianbHOTO
KJTITHH. o0aHaHHS.
MoXHBICTh pyHHYBaHHS B Bucoxa crioxuBaHa MoTy>KHICTb.
M'SIKOMY PEXHMI.

I'omoreHnizaropu Bucoxkuii Tuck ig epekTuBHOTO Bucoki Butpatu eneprii.

BHCOKOI'O TUCKY

pyVHYBaHHS.
Mo>xnuBICTb 0OPOOKH BETMKOT

00'eMy maTepiaiy.
MOo>XITUBICTh pyHHYBaHHS B PI3HUX
pexumMax.

MOo>XTUBICTh pyHHYBaHHS
0610MOJIeKYII.

[ToTpebye 06'emHOTO
00JaIHaHHS.

bicepni miinnau

31aTHICTh 10 CTBOPEHHS
OJHOPIHOTO PO3METFOBAHHS.
MOKITUBICTH peTyTFOBaHHS
PO3MIpiB YACTOK.

BignocHo mpocte
00CIyroByBaHHS.

OOMexeHICTh B po3Mipax
YJaCTOK.

MoxnuBicTb 3a0pyTHEHHS Bif
MJIMHOBOTO MaTepiaiy.
[ToTpebye mOCUTH TPUBAJIOTO
qacy st 0OpoOKH.

Ilpunywenns. Ha BigMiHy Bin TOAPIOHEHHS TBEPAWX TUI, PYWHYBAHHS KIITUH Ma€ IHIILY
npupoay. [loTpiOHO mduIIe TOMKOIUTH CTIHKY, HE TepeThparoud ii moBHIcCTI0. Hesimomo, ski
BJIACTUBOCTI TpPUTaMaHHI KIITHHI, WMOBIPHO, BOHA TMPYXHS, JIeHOPMYETHCI MDK pPOOOUYNMH

eJIeMEHTaMH, BUCITU3YE, a TIOTIM BiTHOBIIOE (hopmy.
Bucnoskmu.

[Ipornec mopymieHHs HUTICHOCTI KIITHHU TPaBUILHO Ha3uBatu «PyliHyBaHHS» (aHTII. —
“Disruption”. Tepmian «llompioneHHs», «Jle3iHTerparis» xo4da 1 3yCTpidaeTbcs y
JITEpPaTypi CTOCOBHO KIIITHH, POTE HE € pallioHATbHUMU: 3aBJIaHHS 3pYHHYBATH KIITUHY
Ha YaCTUHU HE CTaBUTHCA. 3a3BUYai MOTPIOHO MOPYIIMTH IUTICHICT ii CTIHKH.

Y npoMHCIOBHX MacHITadax 3aCTOCOBYIOTHCSI MEXaHIUHI METOIM PyHHYBaHHS KIIITHH —
y O6icepHUX MJIMHAX Ta IiJ TUCKOM Y JOBTHX IIUMHAX. [HIII criocoOu, 30kpeMa XiMidHi,
MOXYTb OyTH JIOTTIOBHEHHSIM JIJIs1 IHTEHCU(DIKAIliT TpoIIeCy.

PylinyBaHHS KJIITHH IPDK/DKIB YacTilIe BUKOHYEThCS y OiCepHUX MIIMHAX. PyiiHyBaHHS
KIIITUH BOJOPOCTEH Ta OaKTepiil MPOBOAUTHCSA Y TOHKUX IIUIMHAX IT1]] THCKOM.
VYbpTpa3BykoBHii CHIOCIO pyHHYBaHHS KIIITHH BUKOPUCTOBYETHCS JIUIIIE Y Ta00PaTOPHUX
yMOBax Ha piBHI «mpoOipku». [IpuknaniB #Horo BHUKOPUCTAHHS y MPOMHMCIOBHX
Macitabax He BHSBIICHO, 1110, HMOBIPHO, MOSICHIOETHCSI 3HAYHHUMH €HEpPro3aTpaTamH,
C€HEPrOEMHICTIO Ta IIBUIKUM PYWHHYBAHHSM €JIEMEHTIB TEXHOJIOTIYHOTO 00JIaIHAHHS.
YMOBH Ta peXUMHU MOAPIOHEHHS OINUCaHI HEJAOCTaTHBO, 1€ MUTAaHHS MOTpedye
JeTabHOTO BUBYCHHS.

3anumiaeteess AuckyciiHuM muTaHHa «lllo € 3pyifHOBaHOIO KIIITHHOKO», SKI O3HAKU
3pyHHOBAHO1 KJIITUHH, IO IPUMMaTH 32 IOKa3HUK PYHHYBAaHHS MiJ] 4ac AOCTIIKEHb.

Jlirepatypa

1. Ceok-Cheol C., Choi
MarineMicroalga,

W.Oh S. (2012), Enhancement of Lipid Extraction from
ScenedesmusAssociated with High-PressureHomogenization Process,
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Topological synthesis of the control system for the mechatronic module of a packaging
machine

Volodin O., Gavva O., Doctor of Engineering, Prof.
Maslo M., PhD, Engineering, Zaporozhets O.
National University of Food Technologies (NUFT), Kyiv, Ukraine

Introduction. Nowadays, pneumoclectric systems (PES) are widely used in various fields of
human scientific and technical activity. Such systems are used to solve tasks related to movement,
distribution and storage of liquids and gases. They are mainly control systems of mechanical units of
various machines and aggregates or control systems of parameters (pressure, flow rate) of gaseous
and liquid media. Structural diversity, simple and understandable logic of operation, reliability have
expanded the field of application of PEPs for production processes taking into account specific
requirements of technical regulations.[ 1]

The proposed methodology of topological synthesis is based on modern new approaches to the
synthesis of a packaging machine due to a change in the concept of construction of technological
equipment. Modularity of design is one of the priority areas of development of packaging machines.
Despite the diversity of engineering approaches to the development of new equipment, the synthesis
of a structure from individual off-the-shelf functional mechatronic modules (FMMs) and functional
units (FUs) creates a number of additional advantages. Firstly, it is the ability to use ready-made
technical libraries from various engineering companies; secondly, the use of integrated corporate
CAD systems.

Materials and methods. In the course of the study, a mathematical and statistical analysis of the
technical and technological characteristics of the main functional modules of packaging machines
was carried out. The methods of the concept of functionally oriented design were applied.

The functional approach to the process of developing and creating new packaging machines has
been studied by a number of researchers, the most systematic of which is set out in [2], which states
that any material object is a certain set (matrix) of functions, among which useful, harmful and neutral
functions can be distinguished. In this case, the functional approach, in contrast to the subject matter
approach, assumes that the product being created must meet a number of functions that can be
provided by individual material carriers that are the cheapest or least expensive to work with. A
technological design process may be promising if, at the transitions of which, simultaneously with
the formation of useful functions, the harmful functions are weakened or eliminated and, if possible,
neutral functions are eliminated.

Results and discussion. The topological analysis technique is based on an experimentally
determined base of buoyancy values, which is limited to typical designs of pressure regulators.
Unfortunately, this does not cover the whole range of possible solutions and limits the possibilities
of using this base for the development of new devices [3].

As a result of topological analysis of pneumatic conveying systems, the most characteristic
technological schemes and laws of controlling control actions on the air flow are developed.

After a thorough analysis of existing design solutions of systems for feeding gas or liquid mixtures,
it was found that the configurations with electropneumatic automatic control system have the greatest
advantage. It includes a control unit (pressure regulator) connected to the object and input to the
feedback system. Thus, the generalised block diagram has the form of Fig. 1.
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Figure 1 — Block diagram of the system for automatic regulation of the air flow in the pneumatic
product line

The controller input receives a mismatch signal ¢ - the difference between the measured signal
X and the specified level W (setpoint). The controller's task is to control the actuator in such a way
that the mismatch signal is reduced to zero in the presence of interference. We believe that the
controller is separated from the control object by the actuator and the sensor. Although they are part
of the control system, the controller does not "know" the signals V and T directly connected to the
object. The controller's task is to control not just one object, but an entire system consisting of three
elements: Actuator, object, sensor. This makes management more difficult and reduces its quality. In
pneumatic ejection systems, whose operation is directly related to compressed air consumption and
the working environment, the precision control system is directly related to the performance of a
single FMM and the entire packaging machine. Controllers are characterised by the dependence of
the control signal U (t) on the mismatch (t):

U (®)=F {et)}. (1

In the general case, the function F {g(t)} is a non-linear integro-differential, i.e. quite complex.
The functional principle of the test set-up is as follows. The working vertical channel of the product
pipe passes into the area of the screw hopper of the feeder, which feeds the fine-grained product into
the area of the pressurised air supply. In the vertical pipe, the movement of the product is represented
by two zones: the acceleration zone; the zone of stabilisation of the movement of the product, in
which the speed and concentration in the flow are constant. The compressed air consumption depends
on the value of the main inlet pressure P (0.1 ... 0.3 MPa) and is 80-160 NI/ min according to [2].

1

PWM
—> D RAMP I min » + . »| LOAD

Y

» | max q

Figure 2 — Scheme of signal transmission for pulsed compressed air supply in a vertical pipeline:

1 - standard signal; RAMP - overclocking time calibration; I min, I max - current load (mA); PWM - power
control by pulsing the device on and off; I - current calibration (mA), setting the maximum value of the
current supplied to the valve with a reference signal of 100%; LAST - load in the control circuit. Camozzi
elements are used in the control system shown in Fig. 2: Series 130 driver for controlling proportional valves
of the AP (2/2) valve type, electronic sensor/pressure switch, SWCN series, booster 40M2L100A120MC02.
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Figure 3 — General system of PWM modulation in the control module of the trainer:
a - section of the AR valve with the driver system;
b - the connection diagram of the driver in the general control scheme

The simulation results on the influence of local resistances on the increase in specific pressure
losses are confirmed by field tests. A test rig with a PWM-based mechatronic control system was
modelled and constructed. Physical modelling is used to determine The gas pressure in the flow
channel for the liquid gas channel is preferably 0.1-2.0 bar higher than the pressure in the bypass pipe
of the compressed gas; transport velocity is 2 to 15 m/s; the pressure drop values set between the
transfer device and the consumer are between 1 and 20 bar; the flux density index is between 10 and
200, in line with the pneumatic systems.

Conclusions

Analysis of the modelling results showed that the total pressure losses in the pipeline during
pneumatic conveying consist of: Pressure losses arising from the movement of clean air; additional
pressure losses arising from the movement of the material; pressure losses on the support transported
in a hanging position on the vertical section; pressure losses from the acceleration of transporting
particles in the process of their attraction in the transport pipeline. At the same time, the proposed
approach allows obtaining similar dependences for other types of transport.
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Development and research of a pneumatic actuator for shut-off valves for food processing
equipment

Volodin S., PhD, Engineering, Myronchuk V. Doctor of Engineering, Prof.
Gavva O., postgraduate student, Yemelianov D.
National University of Food Technologies (NUFT), Kyiv, Ukraine

Introduction. The use of the latest process control and management systems is a topical area of
development in the food industry. Replacing labour-intensive process circuits of pipeline valves with
programmable positioning devices using a 4-20 mA control signal makes it possible to reduce energy
and process losses in food production.

Materials and methods. The research was carried out on the pneumatic pipeline valve
experimental bench developed by the authors, designed to study changes in the pneumatic control
signal of the first control circuit (low-pressure line of 0.2-1 bar for barometric fluid movement) with
feedback from the current signal of the positioning actuator. The energy and flow characteristics were
calculated using iterative methods to evaluate the operation of control valves and shut-off elements.

Results and discussion. The models of the control object on the experimental stand are
investigated: Type 1 - has a constant volume, the flow rate of the working medium is directed to the
receiver and is determined by the pressure drop; Type 2 - has a variable volume, and the process of
flowing of the working medium is determined by hydrodynamic laws. The method is implemented
by the nth number of iterations.

AQ = Qi - Qi—l

The criterion for stopping the iterative process is the value of AQ (volumetric flow rate
corresponding to the measured level of receiver filling), which is defined as the difference in flow
rates obtained at successive iterations [ 1].The numerical value of AQ is set depending on the operating
conditions of the measuring system and the normalised values of metrological characteristics required
for the experimental systems. According to the analysis of the layout of pipeline valves actuators
[2,3], the block diagram of the positioning actuator consists of the following main elements (Fig. 1):
a signal setting device that generates a control signal proportional to the required movement of the
actuator (sensors that respond to changes in operating conditions or process parameters); a
comparative device or a mismatch sensor that establishes the correspondence of the reproduction
signal coming from the actuator to the control signal; an amplifier that amplifies the power of the
control signal due to an external energy source; a locking device drive that moves the control object
and reproduces the control signal.

Feedback is a characteristic element of both position and tracking drives. The value x = f (t)
(displacement, velocity, or other parameter) reported by the signal conditioning device for
comparison is called the "input", and y = ¢(t) (displacement, velocity) reproduced by the actuator is
called the "output". The difference (x - y) = ¢ is called the observation error or system inconsistency.
It was found that the actuator, when the rod crosses the boundary of the insensitivity zone, will always
react in such a way as to keep the misalignment within the permissible deviation value. Therefore,
the specified accuracy of positioning the actuator of the aperture control valve in the required position
is maintained.

In [2, 3], it is described that the parameters of the drive of a shut-off control valve, such as the
movement speed and positioning accuracy, are always calculated with the exclusion of the possibility
of self-oscillations.
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Figure 1 — Block diagram of a positioning actuator for pipeline valves

The principle of operation of the positioning actuator is to change the operating conditions of the
PSC or process parameters by moving the signal setting device, which creates a mismatch in the
system. The mismatch signal affects the amplifier and, through it, the shut-off device.[4] The
movement of the actuator caused by this signal through feedback eliminates the mismatch and brings
the entire system back to its original position. Fig. (2) shows the graphs of the characteristics of the
positioning drive of the shut-off control valve (SOV). The graph of the dependence x = x (t) shows
that the movement of the input (distributor spool) along the path x; from the neutral position
(corresponding to the time t; from the start of the input movement) is not accompanied by the
movement of the output (rod, shaft). This path characterises the system's insensitivity zone. During
the further movement of the input, the output is set in motion, but its speed is established only after
the input has travelled a certain distance x> during time t>. Accordingly, the movement of the output
at the end of the working stroke will stop only after some time after the input stops, which is
characterised by the segment ts.

XY A t
X=x(t)
Xy Y=Y(t)
X1
>
0 t; t t
Figure 2 - Time-dependent displacement of the inlet and outlet of the positioning actuator of a gate
valve

This inconsistency in the movements of the input and output (displacement error) is defined as
the tracking error. The tracking error is caused by a number of factors, including the feedback
coefficient, which characterises the gear ratio of the kinematic feedback loop. [5]. In addition, the
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tracking error is affected by the tightness of the system, backlash in its mechanical components, loads
and output speeds, and a number of other factors.

Conclusions

The iterative method allows us to determine the refined coefficients included in the flow
equation, namely the flow and velocity coefficients, as well as the boundary layer thickness, which
is a function of the Reynolds number. The study of processes for an actuator based on a cylinder with
a piston diameter of 100 mm and a stroke of 220 mm revealed the following characteristics during
the mode of testing step actions (70, 200, 130, 50mm) in order to adjust the flow characteristics for
the pipeline. For the mode of working out a sinusoidal control signal: with an action frequency of 0.7
rad/s; an initial coordinate of 160 mm and an action amplitude of 100 mm.

Based on the analysis, we note that the operational properties of the executive links of the
gearboxes significantly affect the main characteristics of the technological equipment: power and
structural, hydraulic for the drive as a whole. Therefore, there is a need for further research on the
characteristics of shut-off control valves, such as: throughput, which is determined by the volume
flow rate of the medium in m?/h; tightness of the closure, which gradually changes of the shut-off
control valve during a pressure drop of 0.1 MPa on the actuator. It is also necessary to calculate the
current value for the flow capacity of the shut-off control valve at a given value of the stroke of the
actuator's working link.

At present, measures to eliminate cavitation are successfully implemented in the development of
shut-off control valves, so this study does not investigate damage caused by cavitation processes.
Due to the fact that the vibration caused by hydrodynamic processes has a high intensity compared
to vibration from mechanical sources, as well as the assumption of the absence of resonance and self-
oscillatory processes due to the sufficient rigidity of the elements of pipeline systems and the shut-
off valves themselves, the
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