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The object of research is the process of water disinfection
at the influence of gas from bacteria of a particular genus with
different amounts per unit volume of water. Due to the an-
nual increase in the amount of pollutants in natural waters,
new opportunities to improve microbiological indicators of
water quality are being explored. There are many different
ways to disinfect it, both physical and chemical. However, no
single method has been found to purify aqueous media from
microorganisms that would ensure their effective destruction.
It is proposed to study the activity of specific microorganisms
during the bubbling of inert gas through the aqueous medium.
The microorganisms studied were rod-shaped sporogenic cells
of Bacillus cereus bacteria type. The test gas was inert helium.
The study used continuous gas bubbling throughout the pro-
cess, which allowed to mix microbial water efficiently and pre-
vent the formation of stagnant zones in the reaction medium.
In particular, active gas mixing facilitates its access to each cell.
The gas supply rate corresponded to 0.2 cm?/s, and its flow rate
was 0.7 dm? for one hour of bubbling through microbial water.
The duration of the entire research process was 7200s. The
constant temperature of the microbial water (7=288+1 K) was
maintained during the experiment by cooling the glass reactor
with running water. An in-depth method of culturing bacteri-
al cells was used. A decrease in the number of microorganisms
was observed throughout the helium supply process, despite
the different initial amounts in the water. The highest destruc-
tion degree of bacillus (77.06 %) was obtained at the lowest
studied concentration in water (NMy=3.4-10* CFU/cm?).
This is due to the fact that less microbial load provides better
conditions for access of helium to the cell and their effective
destruction. The proposed method of water purification al-
lowed to achieve a sufficiently high degree of water disinfec-
tion from sporogenic rod-shaped bacteria after the action of
helium alone. In particular, it has been experimentally proven
that the efficiency of the water disinfection process depends
on the concentration of microorganisms per unit volume of
water. Due to the treatment of contaminated water with gas,
it is possible to obtain high rates of its purification and the
application of this method for practical purposes in water
treatment technology.

Keywords: water purification, microbiological water pol-
lution, Bacillus cereus bacteria type, microorganisms number,

gas bubbling.
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The object of research is plasmonic properties copper of
monosulfide nanoparticles. One of the most problematic areas
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is that there is still no unambiguous answer to which main
copper monosulfide nanoparticles parameters have a decisive
effect on their resonance absorption, scattering or electric
field enhancement. It is necessary to study the plasmonic
properties of copper monosulfide nanoparticles depending
on their main parameter, namely the dielectric constant. The
principle of dipole equivalence and Mee-Gans theory for the
modeling of the optical nanoparticle characteristics is used. It
is found that dielectric constant is a crucial parameter deter-
mining the resulting optical response of such nanoparticles.
The surrounding medium refractive index affects the position
and magnitude of the nanoparticles maximum plasmonic ab-
sorption. The nonspherical nanoparticles are characterized by
two plasmon peaks corresponding to transverse and longitu-
dinal localized surface plasmon resonance if the ratio between
the axes is higher than 1.5. The ellipsoidal nanoparticles
exhibit higher sensitivity to changes in the refractive index
of the surrounding medium in comparison to the spherical
ones. The obtained research results are primarily the basis
for further comprehensive research of plasmonic copper
monosulfide nanoparticles for their specialized applications.
Second, knowledge of the influence of the nanoparticle di-
electric constant on their resulting spectral characteristics
allow tuning of the localized surface plasmon resonance peak
position in a wide wavelength range, from 500 to 1200 nm,
using the nanoparticle synthesis technique. Thus, the mate-
rial under study is promising for sensor applications in a wide
spectral range.

Keywords: copper monosulfide, spherical and ellipsoidal
nanoparticles, plasmon resonance peak, absorption cross sec-
tion, dielectric constant.
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The object of research is the effect of the carbon-forming
component of coated electrodes for welding and surfacing of
Gadfield steel (110G13L and analogs) on the structure and
properties of the weld.

One of the most problematic areas in the welding and
surfacing of high-carbon steel is the high irregularity of the
rod and coating melting rates. Therefore, the non-melted part
of the coating is literally poured into the weld pool, which
leads to significant chemical and structural inhomogeneity
of the welded metal. The main hypothesis of the study is the
assumption that it is possible to increase the homogeneity of
the deposited metal by changing the conditions for the transi-
tion of carbon from the electrode to the weld pool by using an
electrode rod made of carbon steel.

In the course of the study, electrode rods with different
carbon contents were used. With an increase in the carbon
content in the composition of the electrode rod, the fluidity
of the drops increased, which contributed to a decrease in the
strength of the welding current without harm to the welding
and technological characteristics. This allows to reduce the
generation of heat in the base metal, that is an effective mea-
sure to prevent hot cracks in the weld metal and heat affected
zone.

Studies of the composition of the electrode metal droplets
and the weld material showed that with an increase in the
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carbon content in the electrode rod from 0.08 % to 0.8 %, the
carbon content in the droplets increases from 0.3 % to 0.97 %.
The carbon content in the weld metal is 1.1 %. The assimila-
tion of manganese by a drop increases with an increasing
of coating and the droplet interaction time. A significant
increasing in the rate of coating melting was obtained. This is
due to the fact that the concomitant decrease in the content
of graphite in the coating contributes to a decrease in the
refractoriness of the electrode coating.

The use of high carbon steels for the manufacturing of
electrode rods for welding and surfacing of Gadfield steel
improves the properties of the welded metal and sanitary and
hygienic parameters.

Keywords: welded joints, Gadfield steel, arc welding, hot
cracks, coated electrode, weld metal, heat-affected zone, elec-
trode rod, manganese assimilation, welding current.
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The object of research is intumescent fire retardant coat-
ings based on epoxy resins. The research is aimed at the de-
velopment of mathematical models of the dependence of the
swelling rate of intumescent fire retardant coatings on their
composition. Considering the complexity of the processes dur-
ing the formation of a protective carbon layer, it is advisable to
select the optimal ratio of the components of an intumescent
fire retardant coating experimentally, followed by the con-
struction of mathematical dependences of the swelling ratio
on the coating composition. Therefore, experimental studies
aimed at developing and optimizing the composition of an in-
tumescent fire retardant coating based on epoxy polymers are
an important task. The studies were carried out in accordance
with the theory of planning experiments with the construc-
tion of an orthogonal compositional plan of the second order.
A linear swelling factor was chosen as the response function.
Compositions based on the ED-20 epoxy oligomer, cured with
polyethylene polyamine and filled with ammonium polyphos-
phate, aluminum hydroxide, and graphite additive were used for
the study. Based on the results of processing the experimental
results, a regression equation was obtained and response surfaces
were constructed that describe the dependence of the linear
swelling coefficient Cs of an intumescent composition based on
an epoxy oligomer on the content of ammonium polyphosphate,
aluminum hydroxide and graphite additive. A complex relation-
ship is shown between the content of components and the linear
swelling coefficient C; with different ratios of the components.
The optimum by the linear swelling coefficient (C=68.1) con-
tent of the components in the epoxy polymer was determined,
amounting to 20 wt. including for ammonium polyphosphate,
15 mass parts including for aluminum hydroxide and 3 mass
parts for the graphite additive. However, with such a ratio, the
«self-extinguishing» condition is not met (C=27 %). Filling the
composition with ammonium polyphosphate in an amount of
26.3 mass parts including, aluminum hydroxide 25 mass parts
and 3.5 mass parts including graphite additives allows to get an
intumescent fire retardant coating with a swelling ratio C; over
63 and a reduced level of flammability (C;=31 %).

Keywords: intumescent fire retardant coatings, swelling
ratio, epoxy polymer, ammonium polyphosphate, aluminum
hydroxide, graphite additive.
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The object of research is the created bioactive sorbent
based on biochar from corn waste for the purification of
oil-contaminated natural environments. The expediency of
using biochar from corn cobs as a matrix — a carrier of mi-
croorganisms-destructors of petroleum hydrocarbons in the
production of biosorbent — has been substantiated. Biochar
meets the requirements for oil sorbents — environmental
friendliness, oil resistance (6—8 g of oil per 1 g of sorbent),
manufacturability and biocompatibility. The porous struc-
ture and chemical nature of the surface partly determines
the absorbency of the material, but the dominant factor is
the interaction of the hydrophobic surface with petroleum
hydrocarbons. A universal oil oxidizer — a microbial complex
isolated from oil-polluted natural objects, in combination
with a carbon carrier, is capable of neutralizing oil pollution
of various types and concentrations. It has been established
that microorganisms — oil-destructors, immobilized on the
surface of the sorbent, are capable of decomposing almost all
oil hydrocarbons. Microorganisms immobilized on a carbon
material have a great potential for destructive action. During
immobilization, the viability of microbial cells is maintained,
and the effect of their use is significantly increased. The use of
a bioactive carbon sorbent based on biochar and immobilized
natural oil-oxidizing microorganisms of a wide spectrum of

action allows one to localize oil pollution and neutralize it
through biodegradation. The optimal parameters for obtain-
ing an oleophilic sorption matrix based on biochar from corn
waste and for growing microbial biomass with a high destruc-
tive activity for oil hydrocarbons have been established. The
optimum pyrolysis temperature is 300—350 °C, the pyrolysis
time is 25—30 minutes. In this case, the sorption of oil ob-
tained biochar reaches maximum values (6—8 goi1/8sorbent)-
Sufficient number of immobilized microorganisms — oil de-
structors 120-200-10% cells for active decomposition of oil
localized on the sorbent surface. The operational characterisf
tics of the obtained bioactive sorbents, technological features
and methods of their use in cleaning the environment from oil
pollution have been studied. The biosorbent does not require
removal from the places of use and disposal. Cleaning of soils
contaminated with oil and oil products has specific features
and requires the use of agricultural techniques (loosening,
moistening). The studies carried out have shown a change
in the concentration of oil pollution in the soil from 40 % to
1-5 % of oil in the process of biodegradation after 3 months
at positive temperatures.

Keywords: biosorption complex, cellulose-containing raw
materials, corn cob, biochar, oil-degrading microorganisms.
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The object of research is the processes of transformation
of the ecological equilibrity of the structural and functional
state of atmospheric air by the example of the city of Uzh-
horod (Ukraine), as the border area, and the impact on the
health of the population. One of the most problematic issues
is the imperfection of methods for assessing the quality of air
and its impact on the health of the population.

During the study, data from the Transcarpathian Re-
gional Center of Hydrometeorology were used, the materials
of statistical reporting of enterprises, the urban sanitary and
epidemiological station, etc. Data is obtained relating to the
influence of automobile transport in Uzhhorod, Transcar-
pathian region, on the quality of atmospheric air, as well as
the negative consequences of the impact of excessive concen-
trations of pollutants in the air on the health of inhabitants
of urbanized territories. The authors analyze the data on the
concentrations of certain air quality parameters in 2019 and
2020. The ways to improve the ecological situation in Uzh-
horod have been suggested, and the necessity of developing
public control of air quality to preserve the health of Uzh-
horod residents has been substantiated.

Due to the introduction of the proposed ways to
improve the environmental situation in Uzhhorod, an
increase in the living conditions of the population of bor-
der areas, in particular, Uzhhorod, improving the quality
of atmospheric air of the investigated territories will be
achieved. It is indicated to develop proposals for improv-
ing the methods of quality control of atmospheric air of
border areas that will correspond to the standards of the
European Union. This study is global due to the shapes of
modern anthropogenic pressure, spontaneity, impulsivity
and comprehensive validity of numerous factors imple-
mented against the background of climate change. And it
is requires new approaches in the scientific principles of
organization of nature management, which will be based
on an ecosystem approach in identifying and establishing
biosafety of existing and latest pollutants.

Keywords: public control, air quality, air quality index,
contaminant.
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Nowadays, the problem of healthy eating is acute. Most
consumers prefer organic foods, dishes based on natural
vegetables and fruits, and healthy nutrition. Thus, reduc-
ing calories content and increasing the nutritional value of
sweet dishes is a promising area for the research. Therefore,
the object of this study is the technology of whipped sweet
«sambuk»-type dishes. To create the new desserts, non-tra-
ditional vegetable raw materials, namely physalis puree and
banana puree, were chosen. Physico-chemical, mathematical,
and dessert quality analysis methods were used in the study.

One of the most problematic tasks in the technology of
whipped desserts is the stabilization of the foam structure.
Therefore, the inclusion of physalis puree and banana puree
in the recipe affects not only the organoleptic properties,
but also improves the physical and chemical parameters of
the dish. In particular, the aggregate stability coefficient of
the foam increases to 4.33 in the samples with banana puree
and to 3.48 in the samples with physalis puree, which is 2
and 1.66 times higher than the same indicator for control
sample. The specific volume also has a noticeable improve-
ment (it is 1.5 times higher in samples with physalis puree
and 1.16 times higher in samples with banana puree compar-
ing to control). During the study the effect of selected raw
materials on the dry matter content in new desserts was de-
termined (it ranges from 36.5 % to 41.3 5 % in samples with
physalis puree and from 23.2 % to 27.8 % in the case of add-
ing banana puree). The acidity of the model samples ranges

from 4.8 to 4.61 pH in desserts with physalis puree, and from
5.53 to 5.41 pH in desserts with banana puree. Based on the
expert assessment, the value of the sample quality criteria
was determined. Conclusions are made on the expediency
of non-traditional raw materials using in the preparation of
whipped desserts.

Keywords: caloric content and benefits of sweet dishes,
whipped dessert technology, physalis puree, banana puree.
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The object of research is a sour cream product with the
addition of phytosterols in terms of the finished product from
0.141 to 1.710 g/100 g of product. One of the most probleme
atic places when using phytosterols is their extremely low
solubility in water and fats. There are several ways to add
phytosterols to foods. Direct application is represented by
suspensions of phytosterol nanoparticles. To improve the sol-
ubility in water, phytosterols are converted into the form of
glycosides. To improve the solubility in fats and oils, phytos-
terols are converted into fatty acid ethers. An important issue
in the development of fermented milk products is the effect of
phytosterols on the homogeneity of the system, the fermenta-
tion process, the final properties of the product. During the
study, the introduction of pre-esterified phytosterols as a sub-
stitute for milk fat with a melting point of 32—34 °C to milk-
fat mixtures. Milk-fat mixtures of various compositions were
fermented with the study of acidity during fermentation.
To study the properties of the system, milk fat was replaced

by vegetable fat by 25, 50, and 75 %. The content of lactic
acid bacteria was determined for the final product and the
organoleptic parameters of the product were compared. The
results show that when fermenting for 14 hours, the required
acidity parameters of pH 4.2 to 4.6, titratable acidity of 76 to
79 °T were achieved at 12 hours. Phytosterols did not harm
the fermentation rate, and after the process did not worsen
the taste and appearance of the product. This provides the
opportunity to obtain a high-quality sour cream product
with additional properties. The process of fermentation
of sour cream products with phytosterols corresponds to
the parameters of the standard sour cream product and
sour cream. This provides advantages such as the ability to
integrate a new product into the sour cream and sour cream
production system without significant changes in technology
and equipment.

Keywords: sour cream product, milk fat substitute, suspen-
sions of phytosterol nanoparticles, glycosides, fatty acid ethers.
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The object of research is the process of concentrat-
ing fruit and vegetable purees in an improved rotary film
evaporator. The existing hardware design of traditional pro-
cesses for processing fruits and vegetables, as a rule, is not
unified enough, inconvenient in operation and is designed
for high productivity. Concentration of fruit and vegetable
purees occurs mainly in vacuum evaporators of periodic and
continuous operation at a temperature of 60—80 °C under
vacuum, which allows them to significantly preserve their
nutritional value. But the duration of the process remains
very significant (in devices of periodic action up to 75-90
minutes). One of the most problematic areas in the con-
centration of fruit and vegetable raw materials is significant
losses of biologically active substances. At the same time, an
important indicator of the quality of the process of concen-
trating pasty fruit and vegetable pastes is the value of the
heat transfer coefficient, which characterizes the efficiency
of the heat transfer method and the design features of the
mixing device, taking into account the thermophysical char-
acteristics of the product. To create conditions for conducting

research to determine the heat transfer coefficient, it is nec-
essary to use instrumentation with precise regulation of the
necessary technological parameters.

To study the heat transfer coefficient when concentrating
fruit and vegetable purees, an automatic installation of an
improved rotary evaporator was designed. The improvement
of the rotary film evaporator (RFE) is carried out due to the
lower location of the separating space by installing a screw
discharge of the paste and preheating the output puree with
secondary steam.

The experimental dependences of the heat transfer coef-
ficient on the product flow rate make it possible to determine
the rational values of the flow rate of the RFE feedstock at
various values of the rotor shaft speed. It is found that the heat
transfer coefficient is influenced to a large extent by the prod-
uct consumption, and the rotor speed acts to a lesser extent,
only the relative speed of fluid passage around the developed
hinged blade changes. It is found that when the frequency
changes from 0.3 to 1.7 s7!, an increase in the heat transfer
coefficient by 1.45 times is observed, which is explained by a
more intensive degree of mixing of the product by the blades.

Keywords: fruit and vegetable raw materials vacuum film
evaporator, heat transfer coefficient, articulated blade, sec-
ondary steam energy, vegetable paste.
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The object of research is the technology of functional
fruit and vegetable juice products enriched with collagen.
The subject of research is various types of collagen, formu-
lations and parameters of technological operations for the
production of functional juice drinks. The research is aimed
at the develop technology, recipes for a new assortment of
fruit and vegetable drinks enriched with collagen. Also it is
aimed at the preserve the functional properties of collagen
in canned juice products after high-temperature process-
ing and create food products for everyday consumption to
solve age-related and other problems associated with human
health. In the course of the study, standard methods were
used to determine the organoleptic indicators of various
types of collagen, juice products, as well as to determine
the mass fraction of moisture, carbohydrates, fats, proteins
in the developed fruit and vegetable drinks enriched with
collagen. Also, to confirm the presence and preservation of
collagen in finished products, the electrophoresis method
was used to determine the atomic mass unit of the con-
stituent substances after complete drying of the samples.
The proposed methods make it possible to assess the qual-
ity of the developed collagen-enriched drinks, prove the
presence and preservation of a biologically active additive
in the finished product after using the sterilization mode
parameters — temperature and time, when receiving canned
products. The developed formulations and technology make
it possible to consider functional fruit and vegetable juice-
containing products enriched with a biologically active
additive collagen as effective and useful. An easily digest-
ible food product for everyday consumption is proposed for
solving age-related and other problems related to human
health, with regulation of the pH value for effective use of
the beneficial properties of this additive. In contrast to ex-
isting functional juice products, the proposed formulations
and technology make it possible to obtain juice-containing
fruit and vegetable blended products with a biologically ac-
tive additive collagen. The technology minimizes the impact
of collagen on the organoleptic characteristics of the devel-
oped recipe compositions of finished products and preserves
its beneficial biologically active properties in the finished
canned product after heat sterilization.

Keywords: fruit and vegetable functional juice products,
plant and animal collagen, organoleptic and biochemical pa-
rameters, heat sterilization.
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Consumers of catering establishments especially value their
health and therefore give preference to dishes that correspond
to modern concepts of healthy eating. In this regard, the devel-
opment of such dishes is an important task. Thus, the object of
the study was an emulsion sauce made using the spherification
technique. Agar-agar was used as a material for encapsulating
the sauce. The recipe composition of the sauce contains ir-
replaceable nutritional components: plant phospholipids (soy
lecithin), monounsaturated and polyunsaturated fatty acids
of olive oil and camelina oil, natural food fibers of agar-agar.
Each recipe component of the developed emulsion sauce con-
tains physiologically active substances with a high efficiency of
health-improving effect. Synergy The combination of the posi-
tive effects of these prescription components makes it possible to
create a therapeutic and prophylactic product. One of the most
problematic areas is the formation of a lecithin-oil-water compo-
sition with a lamellar structure. Such a structure as a multilayer
«container» helps to preserve the biologically active substances
that make up the sauce from destruction and to better assimilate
them by the human body. Due to the choice of a certain number
of recipe components and their sequential combination under
certain conditions (temperature 45 °C, mixing), it is possible to
obtain a lamellar structure.

In the course of the study, recipe components were se-
lected that correspond to healthy food products, recipes and
technologies for the preparation of an emulsion sauce with a
lamellar structure were developed. And also provided with
the help of spherification an attractive appearance and deter-
mined the organoleptic, microbiological indicators and shelf
life of the product. To confirm the presence of the lamellar
structure of the sauce, carry out optical studies and presented
a micrograph in polarizing light.

The research carried out makes it possible to expand the
range of sauces with an extended shelf life (three days) for the
restaurant industry.

Keywords: innovative technologies of restaurant industry,
emulsion sauce, spherification technique, soy lecithin, oil
extracts of spices.
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SHE3APAMEHHA BOAM MIA BIVIMBOM IFENID  cropinku 6-8

OO0’eKTOM [OCTIUKEHHST € TIPOIECH 3He3apaskKeHHsT BOIM T/l BIUTIBOM Ta3y Bil GakTepiil KOHKPETHOTO POAY 3 PI3HOIO iX KIMBKICTIO B
ouHuIll 06’eMy BOAM. Y 3B’I3KY 3 HOPIYHUM 301IbIIEHHAM KiJIBKOCTI 3a0pYAHUKIB Y MPUPOAHUX BOJAX BUBYAIOTHCSA HOBI MOKJIMBOCTI MO-
KpaIlleHHsT MiKPOOIOJIOTIYHIX TTOKa3HUKIB SKOCTI Boaw. [cHye Oeaitiu pisHuX crocodiB 1i 3He3apaxkeHHs, K (DisnuHuX, TaK i Ximivanx. OgHak,
He 3HAIIEHO €IMHOTO croco0y OYMIIEHHsT BOAHUX CEePEeOBUII BiJl MiIKpOOpranisMmis, Sikuii 61 3abesnedyBas edexTuBHe X pyHHyBanms. 3a-
MIPOIIOHOBAHO OCJIIUTH KUTTEMIATBHICTD KOHKPETHUX MIKPOOPTaHi3MiB 11y yac 6apObOTyBaHHS IHEPTHUM Ta30M Yepe3 BOIHE CEPEIOBUIIIE.
JlocipKyBaHUMI MiKpOOpraHizsMamMu OyJin MaJndKoIoi0 ] crioporeH i KiTiuHu 6akTepiil poy Bacillus cereus. JIocipKyBaHUM Ta30M CJIy-
ryBaB iHepTHUil resiiil. B Xo/i mociiKeHns BAKOPUCTOBYBaNOCh Geariepepsre 6apboTyBaHHs a3y BIPOAOBK BCIET TPUBAIOCTI TIPOLECY, SIKE
JIO3BOJIANIO e(hEKTUBHO TIEPEMITTyBaTH MiKpOOHY BO/Y Ta 3a1100irTH YTBOPEHHIO 3aCTIITHNX 30H B PEaKIiIITHOMY CEPEeIOBUIIL. 30KPeMa, aKTHBHE
HepeMiIIyBaHHs ra30M TIOJETIIye foro 10CTyI A0 KoxkHoi kaitunm. IBuakicTs mogaui rasy cramosuma 0,2 cm®/c, a fioro Butpara — 0,7 am®
3a OfiHy rofiuHy GapOoTyBaHHs yepe3 MiKpoOHY Boy. TpUBaIicTh BCHOTO MpoLecy Aocuiuketts cranosuiaa 7200 c. [Tocriiiny Temeparypy
Mikpo6HOi Bozn (T=288+1 K) miarpuMyBajin BIPOAOBK €KCIIEPUMEHTY TIISIXOM OXOJIO/KEHHS CKISTHOTO PEeaKTopy MPOTIYHOI0 BOAOIO. 3a-
CTOCOBYBAJIV IIMOUHHIN METO/[ KYJIBTUBYBaHHs GakTepiaibHux kiiTuH. Crioctepiraay 3MeHIIeHHsI Yuc/ia MiKpOOPraHi3MiB BIIPOJIOBAK BCHOTO
npoiiecy mojadi reJiiio, He3BaKaloun Ha Pi3Hy BUXIAHY 1X KiIbKicTh y Bogi. OTpuMano HaiiBummii cryninn pyiinysanus Gaun (77,06 %) npu
HafiHiKyiil gocimpKyBaniit ix konmenrpanii y Bogi (YMys=3,4-10 KYO /em?). Lle 0B’ s3a110 3 THM, 110 TPU MEHITIOMY MiKpOOHOMY HaBaHTa-
JKEHHI 3a0€311eUy0ThCsT KPAIli YMOBH JOCTYIIY TeJI0 /0 KIITHHY Ta e(eKTUBHOMY iX PYIiHYBaHHIO. 3aliPOTIOHOBAHNUIT CIIOCIO OUMIEHHST BOAN
JI03BOJINB JIOCSTHYTH IOCTATHBO BUCOKOTO CTYTIEHST 3HE3aPayKEHHST BO/IM Bi/l CIOPOTEHHIX MATNIKOMOAIOHIX GakTepiil micIst [Iii caMoro resmiio.
30KpeMa, eKCIIePUMEHTAIBHO JI0BEJIEHO, 1110 e)eKTUBHICTD IIPOIIeCy 3He3apakeHHs BO/IM 3aJI€KUTh Bijl KOHIIEHTpallii MikpoopraHiaMmiB B o/iu-
HUI 06'eMy BoAN. 3aBISIKI 00POOILi 3a6PYAHEHOI BOAN ra3oM 3a6e3MeTy€EThCST MOKINBICTD OTPIMAHHST BUCOKNX MOKA3HUKIB ii OYMIIEHHS Ta
3aCTOCYBaHHsI IAHOTO CIOCOOY /ISt TPAKTUYHUX I[iJI€ll B TEXHOJIOTTT BOJIOOUNIIIEHHS.

Kmovoei cnosa: ounuieHHS BOaM, MiKpoGiosoriune 3abpynHeHHst Boau, Gakrepii poxy Bacillus cereus, uncno Mikpoopranizmis, 6ap6oTy-
BaHHS Tasy.
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JOCMIHEHHA NMASMOHHUX BAACTHBOCTEH HAHOYACTHHOK MOHOCY/IL®IAY MIAI B 3ANEMCHOCTI BIA, iX
JIENEKTPHYHOI CTANOL  cropinxu 9-13

fApemuyx 1. ., Bynagiveus T. 0.

OG6’eKTOM JI0CIKEHHST € HAHOYACTHHKY MOHOCYIb(i Ty Mijii, a came iX 11asMoHHi BaacTuBocTi. OfHUM 3 HAlOLIbIT TPOOIEMHKX MICIIb € T€,
10 ZI0Ci HeMa€e OIHO3HAYHOI Bi/ITOBI/I, SIKi OCHOBHI MapaMeTpy HaHOYACTUHOK MOHOCYJIb(iLy Mijli MAaTUMYyTh BI3HA4YalIbHUI BIIJINB HA IXHE pe-
30HAHCHE TIOTJIMHAHHS, PO3CIIOBAHHST YN ITIICUIEHHS €IEKTPUYHOTO MoJist. ToMmy, € HEOOXiTHIM TIPOBEIEHHST TOCIIIPKEHHST TIJTA3MOHHUX BJIACTH-
BOCTEH HAHOUACTUHOK MOHOCYJIb(i/Ly Mi/li B 3aJI€KHOCTI BiJl iX OCHOBHOTO TIapaMeTpy, a caMe Bijt JieleKTpruyHoi ctasol. B xo/i nocsi/pkenHs Bu-
KOPUCTOBYBAJINCS TEOPETHYHI METOAN Ta Mi/IX0/H /LTI PO3PAXyHKY Mepepi3iB ONTHYHOTO MOTJIMHAHHS C(hePIIHUX Ta eJITICOITHIX HAaHOYACTHHOK
MoHocyibdiny mifl. [Ipu MojesoBaHHI ONTHYHUX XapaKTEPUCTUK C(HePUUHUX HAHOYACTUHOK BUKOPUCTAHO IIPUHITUII eKBiBAJIEHTHOCTI IUTIOJIB.
JLuist onvcy ONTHKHY TUIA3MOHHIX HAHOYACTUHOK Y (hOpMi estincoiniB obepranist BUKopuctano Teopiio Mi-Tanca. BeranosiieHo, 1o giesekTpuyana
MIPOHUKHICTD, SIKAa BU3HAUAETHCS YMOBAMY CHHTE3Y € KDUTHYHIM [1apaMeTPOM, SIKUIT BU3HAYA€ Pe3yJIBTYIOYMIT OIITHYHUI BiZITyK HAHOYACTHHOK
MoHOMYJIbdiLy. Kpim TOT0, TI0Ka3HUK 3aJI0MJIEHHS HABKOJIMIITHBOTO CEPE/IOBUIIA BIIMBATHME HA HOJIOKEHHS Ta BEJIMYMHY MAaKCUMyMY Iepepi-
3y TIOTJIMHAHHS Hano4acTHHOK. [lokasano, mo HecdepimyHi HAHOYACTHHKN XapaKTePU3YIOThCS /[BOMA TIJIA3MOHHIMHU TIiKaMH, IO Bi/[ITOBIAI0TH
MONIEPEYHOMY Ta TIOB30BKHbOMY JIOKAII30BAHOMY TIOBEPXHEBOMY ILIA3MOHHOMY PE30OHAHCAM, SIKIIIO CIIIBBIHONICHHS Mixk ocstmu Gisibiie 3a 1,5.
Bceranosaeno, 1o HaHOUaCTUHKN eJIIICOIHOT (hOPMU IeMOHCTPYIOTH BUIILY Yy TJAUBICTD 70 3MiHN TOKa3HUKA 3a7IOMJIEHHS HABKOJIMIITHBOTO cepe-
JIOBUIIA Ha BiAMiHY Bi chepruunnx. OTprMaHi pe3ysisraTi JOCTiZKEHHs! B IEPIITY YEPTY € OCHOBOIO IS MOJIAMIBIIOTO BCeGIYHOTO JAOCTIKEHHS
TIJIA3MOHHUX HAHOYACTHHOK MOHOCYJIb(I/TY Mi/Ii, 110 I03BOJIMTD iX BUKOPUCTAHHS Y CIIEIiaTi30BaHIX 3acTOCyBaHHsX. [1o fpyre, 3HAHHS BIJINBY
JeIeKTPUYHOI CTaJI0] Ha Pe3yJITYIOi CIIeKTPasIbHi XapaKTePUCTUKHI A€ MOKIUBICTD KePYBaHHS ITOJIOKEHHSM iKY JIOKaJIi30BaHOTO TIOBEPXHe-
BOT'0 IIJIA3MOHHOTO PE30HAHCY B IIMPOKOMY Jlianasoni 10Bxkui XBu/b — Bia 500 10 1200 M came 3a paxyHOK METOJMKH CUHTE3Y HAHOYACTHHOK.
TakuM IMHOM, TOCTIKYBaHIH MaTepias € MepCIeKTUBHUM /TSI CEHCOPHUX 3aCTOCYBaHb B IMIMPOKiiT 061acTi CIEKTPY.

Kmeuosi cnosa: Monocyibdin Mii, cepudni ta emincoinni HAHOYACTUHKY, MK IJIA3MOHHOTO PE30HAHCY, Tiepepi3 MOrJINHAHHS, TieIeK-
TPUYHA TTPOHUKHICTb.

DOI: 10.15587/2706-5448.2021.237358

JOCMIAMEHHA BIJIHBY NMIABHILEHOr0 BMICTY BYT/IELIO B ENEKTPOJAX HA CTPYKTYPY I BIACTHBOCTI 3BAPHOI'0
WIBATPY 3BAPHOBAHHI CTAJNI 110T'13  cropivxu 14-17

Maumucnxuii B. B., Boiixo 1. 0.

OO6’€KTOM JIOCIIIPKEHHS € BIUIMB BYTJIENBYTBOPIOIOYOTO KOMITIOHEHTY BKPUTHX €JEKTPO/IIB /IS 3BapPIOBAHHS Ta HAIIaBJIeHHs crasi [az-
dinbra (110I'13J] Ta anaziori) Ha CTPYKTYPY Ta BIACTUBOCTI 3BAPHOTO 1IIBA.
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OpnxnM 3 Haii6iIbI MPOGIEMHUX MiCIh IIPH 3BapPIOBAHHI Ta HAILIABJIEHHI BUCOKO BYIJIENEBOI CTAJl € BUCOKA HEPIBHOMIPHICTD IIBUIKO-
CcTeil TTaBJIEHHST CTPIZKHIO Ta TTOKPUTTSL. Uepes Iie HeolTaB/ena YacTHHa TOKPUTTST GYKBAIBHO 3CHITAETHCST Y 3BAPIOBAIIBIY BAHHY, 110 TTPHUBO-
JIUTH JI0 CYTTEBOI XIMIYHOI Ta CTPYKTYPHOI HEOJHOPIHOCTI HATIaBIeHOrO MeTary. OCHOBHA TilOTe3a JAOCI/PKEHHS MOJISITAE B IIPUITYIIIEHHI,
IO MiBUIUTH TOMOTEHHICTD HAIIABJICHOTO METATY MOKJIMBO 32 PAXYHOK 3MiHH YMOB TIEPEXO/IY BYTJICIIO 3 €IEKTPOIA B 3BAPIOBATBHY BAHHY
MIJIIXOM 3aCTOCYBAHHS CTPIKHS €JIeKTPO/IA 3 BYTJIEIeBOI CTaJIi.

B xozi oc/1i/pKeHHsST BAKOPUCTOBYBAJIMCS CTPUIKHI €JIEKTPOAIB 3 PI3HUM BMIiCTOM BYTJIEIO. 3i 301JbIICHHAM BMICTY BYIJICINO B CKJIAJI
€JIEKTPOTHOTO CTPIIKHST, 301IBITIIIACS PIIKOTEKYiCTh KPAIIeh, IO CIPHSIIO 3HIKEHHIO CHJIN 3BapIOBATLHOTO CTPYMY O€3 IIKO/II IS 3BapIo-
BaJIbHO-TEXHOJIOTTYHUX XapakTepucTHK. Lle 103BoJIst€ 3MEHIINTY BU/IIJIEHHS Telljla B OCHOBHUIL METaJI, 1110 € Ji€BUM 3aX0/I0M U1l YHUKHEHHS
TapsTYuX TPIMIWH B METAJI MIBA i 30HN TEPMIUYHOTO BIJINBY.

[IpoBe/ieHi MOCTIIKEHHST CKJIaly KPAIlesib €JeKTPOAHOr0 METaly Ta MaTepialy 3BapHOTO ITBa TTOKA3aJIM, 10 3i 36iIbIIEHHIM BMiCTY
BYIJIEIIO B esiekTpoaHoMy crprskHi 3 0,08 % 10 0,8 % Bmict Byrenio B kpami miasuigyerses 3 0,3 % 10 0,97 %. Bmict Byrierio y Harrassie-
oMy Metai ckragae 1,1 %. 3acBOEHHS MapraHIlo KPAIlIeio, 3poCTae 31 301IbIIEHHSIM Yacy B3a€MO/Iii MOKPUTTsI i Kparii. OTpIMaHo cyTTEBe
i/IBUIIIEHHS IIBU/IKOCTI IJTaBJIeHHs MOKPUTTSL. Lle ToB’sA3aH0 3 THM, 1110 CYITyTHE 3MEHIIEHHSI BMIiCTY rpad)iTy B HOKPHUTTI CIIPHSIE 3MEHIIEHHIO
TYTOTJIABKOCTI €JIeKTPOHOTO TOKPUTTS.

3aB/ISIK1 BUKOPUCTAHHIO BYTJIEIIEBUX CTAJIEl /I BUTOTOBJICHHS CTPUKHIB €JIEKTPO/IIB /1T 3BapPIOBAHHS Ta HAIUIABJIEHH: cTasi [andins-
JIa TOKPAIYIOThCSA BJACTUBOCTI HAIJIABIEHOTO METaly Ta CaHiTapHO-TITi€HIYHI TTOKA3HUKH.

Kmouosi cnosa: 3BapHi 3'eqanns, ctaiab landinbaa, rapsdi TpIiHM, eJIeKTPO/] 3 TOKPUTTSIM, METAJI 1TBA, 30HA TEPMITHOTO BILTIBY, €JI€K-
TPOAHUI CTPUIKEHD.
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PO3POBKA TA ONTHMI3ALIA CKIIARY BOHE3AXMCHOIr'O NOKPHTTA HA OCHOBI ENMOKCHITONIMEPIB cropixxu 18-20

I'puropenxo 0. M., onkixa E. C.

OG6’€KTOM JIOCHIIKEHHS € IHTYMECHEeHTHI BOTHE3aXUCHI MOKPUTTSA Ha OCHOBI eNOKCUAHUX CMOJL. JlOCHiIZKEeHHS HAIIPaBIeHO Ha PO3-
POOKY MareMaTHYHUX MOJIeJIEi 3aJI€KHOCTI KPATHOCTI CITyYeHHsT IHTYMEeCIeHTHUX BOTHE3aXUCHUX MOKPUTTIB Bi/l IX CKJIajy. 3Baskaoun Ha
CKJIQJIHICTD NPOTIKaHHA MPOIEeciB pu (GopMyBaHHI 3aXUCHOTO BYIJIEIEBOTO HIapy, HiAGIP ONTUMAIbHOTO CHiBBIAHOIIEHHS CKAaJ0BUX iHTY-
MECI[EHTHOTO BOTHE3aXUCHOTO TOKPUTTS JIOIIJIBHO 3iHCHIOBATH €KCIIEPUMEHTAIbHUM TIISIXOM 3 MOJIAJIBIION TTOOYI0BOI0 MaTEMATUYHUX
3aJEKHOCTEH KPATHOCTI CITyYeHH sl Bijl CKJIay moKpuTTs. ToMy ekcreprMeHTanbHi JOCTiIZKEHHs CIPSAMOBaHi Ha po3poOKy Ta ONTHMI3aliio
CKJIQJly IHTYMECLIEHTHOTO BOTHE3aXMCHOIO IIOKPUTTSI HAa OCHOBI €IIOKCUIIONIMEPIB € BaXKJIMBUM 3aBJaHHAM. J{OCi/PKeHHs IIPOBO/UIINCS
3TiIHO TEopil MJIaHyBaHHS eKCIEPUMEHTIB 3 TTOOY0BOI0 OPTOTOHAIBLHOTO KOMIIO3UIIHHOTO MIaHy APYroro mopsiaky. MyHKIEn BiAryKy
6yB oOpanuii giniiinuit koedinient crrydenns. st ocaiizKeHHsA BUKOPUCTOBYBAJIM KOMIIO3HILIT Ha OCHOBI enokcuHoro oxiromepy EJI-20,
3aTBEpAHEH] MOTieTHIIEHIIOIaMiHOM Ta HaloBHEHi moridocdaTom aMoHio, ripoKCHIOM aloMiHio Ta rpadiToBoio 106aBKOI0. 3a pe3yJIb-
TaTaMi 0OPOOKK Pe3yJIbTaTiB eKCIEePUMEHTY OTPUMAHO PIBHSHHSA perpecii Ta moOya0BaHi MOBEPXHI BIATYKY, 10 ONUCYIOTh 3aJI€KHICTh
aiHiitHOTrO KoedinienTta crydenHs: Ky iHTyMecIieHTHOI KOMITO3HIN] HA OCHOBI €MOKCH/IHOTO OJIiroMepy BiJ BMicTy noJtichocdary amMoHilo,
rigpokcuy amominiio ta rpaditoBoi gobasku. [Tokazano ckiajHmii B3AEMO3B'A30K MizK BMICTOM KOMITOHEHTIB Ta JIHIHHUM KoedimieHTom
cryuennst Ky npu pisHomy criBBizHomeHHi ckiaoBux. Busnaueno ontumanbHuit 3a giniitnum xoedimientom crydenns (Kj=68,1) Bmict
KOMITOHEHTIB y eMoKCcuIosimMepi, mo cranoButh 20 Mac. 4. uist nosridocdary amonio, 15 Mac. 4. iust MiIpOKCHLY aJIOMIHI0 Ta 3 Mac. 9. it
rpaditoBoi mob6asku. OnHAK MPU TAKOMY CIIBBIIHOIIEHHI He BUKOHY€EThCST yMOBa «camosracantsi» (KI1=27 %). HamoBHeHHsT KOMITO3UIILii
noaidocharom amoHio y kinbkocti 26,3 Mac. 4., TIAPOKCUAOM alioMiHi0 25 Mac. 4. Ta 3,5 Mac. 4. rpadiToBoi 106aBKK 103BOJISAE OTPUMATH
IHTYMeCIIEHTHE BOTHE3aXNCHE TIOKPUTTS 3 KpaTHicTIO crydennst Ky 6imbime 63 ta sumkennm pisaem ropiodocti (KI=31 %).

KmovoBi cnoBa:  iHTyMeCIIEHTHI BOrHE3axXMCHI IOKPUTTS, KPATHICTb CILyYeHHs, eloKcuIosimep, nosidocdar amonito, rifpokeus amomi-
Hito, rpacdiToBa 106aBKAa.

ECOLOGY AND ENVIRONMENTAL TECHNOLOGY
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PO3POEKA EIOBYTTIELEROr0 COPEEHTY 3 BIAXOMIB KYKYPYASH 3EIMBIUEHO] AECTPYKTHBHOI AKTHBHOCTI BIZHOCHO
HADTH cropinku 21-26

Xoxnos A. B., Xoxnosa 1. .

O6’eKTOM JOCHIKEHHS € CTBOPEHUii 610aKTUBHUI cOPOEHT Ha OCHOBI GIOBYTILIA 3 KYKYPYA3SHUX BIAXO/AIB /1A OUNIIEHHS 3a0py/1-
HeHnx HadTOI MPUPOAHUX cepenosunr. OOTPYHTOBAHO AOMIIBHICTh BUKOPUCTAHHS OIOBYTI/IIA 3 KaUaHiB KyKyPy/I3H sIK MATPHIL — HO-
cist MiKpoOpraHismMiB-/1eCTPYKTOPiB HaTOBUX BYTJIEBOAHIB y BUPOOHUITBI GiocopbenTy. BioByriis Bianosigae BuMoram 10 HahTOBUX
copbenTis — exosoriunocti, Haproemuocti (6-8 r nadru na 1 r copbenry), rexnosoriunocti ta 6iocymictuocti. Ilopucra crpykrypa Ta
XiMigHa TPUPO/Ia TOBEPXHi YaCTKOBO BU3HAYAIOTH MOTJIMHAIOUY 3[ATHICTh MaTepiay, aje JOMiHYIounM (haKkTOPOM € B3aEMOJIs Tifpo-
hobHOT oBepXHI 3 HADTOBUMU BYTJIEBOAHAMU. YHIBEPCAIbHUI OKHCTIOBaY HahTH — MIKPOOHUIT KOMILIEKE, BUIIJIEHWIT i3 3a0pyAHEeHUX
HapTOIO MPUPOAHUX 00’EKTIB, y MOEAHAHHI 3 BTJICIIEBUM HOCIEM 3[IaTHWIT HeliTpanisyBaTi 3a0py/HEeHHS Ha(TOO PI3HOTO THITY Ta KOH-
neHTpaiii. BeranosieHo, 1o MikpoopraHismu-gectpykTopn HadTH, iMMOG1Ii30BaH] Ha OBEPXHI COPOEHTY, 3AaTHI PO3KIAZATH Maiixke
Bci HadTOBI ByrseBoHi. MikpoopraHizmu, iMMobimizoBani Ha BYIJIEIIeBOMY Marepiaji, MaloTh BeJIUKHIl moTeHIiaa pyitnisuoi aii. ITig
gac iMMOOii3allil JKUTTE3AaTHICTD MIKPOOHUX KJIITHH 30epiracThest, a ekt BiJ iX BUKOPUCTAHHS 3HAYHO 301IbIIYETHCS. 3aCTOCYBaHHS
610aKTUBHOTO BYTJIEIEBOrO COPOCHTY HAa OCHOBI GiOBYTiLIA Ta iMMOGIII30BAaHUX NPUPOAHUX MIKPOOPraHi3MiB-AeCTPYKTOPIB HadTH
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HIUPOKOTO CIEKTPY /il 03BOJISAE JOKATI3yBaTh 3a0pyAHEHHs HADTOW Ta HelTpasiidysary ioro nwistxom Giogerpazarii. BeraHosieHo onru-
MaJIbHi TapaMeTpy OTPUMaHHst 0J1e0(hiIbHOT COPOIIITHOT MATPUIL Ha OCHOBI GIOBYTIJIJIS 3 KYKYPYA3SHUX BIZIXO/IB Ta BUPOILYBaHHsT MiKPOOHOT
6ioMacu 3 BHCOKOIO PYHHIBHOIO akTUBHICTIO st HadTOoBUX ByrJieBoAHiB. OnTuMaabHa Temieparypa miposizy 300-350 °C, yac miposisy
25-30 xBumi. B 1iboMy BUNAJAKY HaTOEMHICTb OTPUMAHOTO GIOBYTI/IIA J0CATAE MAKCUMAIBHUX 3HAYCHD (68 Tyagyru/Teopsenry). JOCTATHS
KiJIbKicTh iMMOGiIi30BaHUX MiKPOOpranisMis — gectpykropis nadgru 120—200-10% kaiTun 114 akTUBHOrO po3kaaganus HadTH, T0OKaJi-
30BaHOI Ha TMOBEPXHI copOeHTy. JIOCHIKEHO eKCITyaTaniiiHi XapakTepUCTUKN OTPUMAHUX O10aKTUBHUX COPOEHTIB, TEXHOJIOTIUHI 0CO-
6siBOCTI Ta CIIOCOOM X BUKOPHCTAHHS MPU OYHUIIEHHI HABKOJHUITHBOTO CepefoBUINaA Bif 3abpynHenns HadToio. BiocopbeHT He BiMarae
BUJIAJIEHHS 3 MiCI[b BUKOPHUCTAHHs Ta ytuiizaiii. OunienHs rpyHTiB, 3abpyaHenux Hadroo ta HahTOmpoayKTaMu, Mae crenudivni
0cOGJIMBOCTI Ta BUMAara€ BUKOPUCTAHHS arpoOTEXHIYHWX 3aX0JiB (PO3MYIIYBAHHsI, 3BOJOKeHHs). [[poBeieni MOCTIUKEeHHS TOKA3aIn
3MiHy KoHIleHTpaIii HadToBOTO 3ab6pyaHeHHst B rpyHTI Bix 40 % mo 1-5 % B mporeci Giomerpanaiiii yepes 3 Micsii Ipu MO3UTHBHUX
TeMIepaTrypax.

Kmouosi crosa: GiocopOIiiinmii KOMIIEKE, TETI0030BMicHA CUPOBUHA, KadaH KyKypyA3H, 6i0Byriis, HadTogerpaiyodi Mikpoop-
ra"ismn.
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KOMIUIEKCHA OLIHKA 3AEPYAHEHHA ATMOC®EPHOr0 NMOBITPA HA NMPHKAANI MICTA YMI'OPOR (YKPATHA) cropisey 27-31

Denerax-Koxaiixo C. B, Tmopaux E. I, Cumxann4 0. L.

OG6'eKTOM A0CIKEHH € mpolieck TpaHcdopMallii eKoJIOTiYHOT piBHOBATH CTPYKTYPHO-(DYHKIIIOHATBHOTO CTaHy aTMOC(HEPHOTO TTOBITPSI
Ha mpukmani micrta Yxropoxn (Ykpaina), SIK TPUKOPAOHHOI TEPUTOPIi, Ta BILIMB Ha 310pOB’sl HaceeHHs. OXHUM 3 HalGimbIr MpoGIeMHNX
MUTAHDb € HEZIOCKOHAICTh METO/IIB OI[IHKYU SKOCTI IOBITPS Ta HOTO BIUIMBY HA CTAH 3/[0POB>S HACEJIEHHS.

B x071i 10C/IiKEeHHST BUKOPUCTOBY BAJINCSI IaHi 3aKapraTchbKOro 06JIacHOTO HEHTPY 3 Ti/IPOMETE0pOJIorii, MaTepiaii CTaTHCTHYHOT 3BiT-
HOCTI MiAPUEMCTB, MiCbKOI caHiTapHO-€eIiAeMioIoTiuHOT cTanii Ta inme. OTpUMaHo AaHi o010 0COOJUBOCTEH BIIMBY aBTOTPAHCIIOPTY Ta
iHmMX 06'€KTiB y M. YKropoai 3akapnarcbkoi 06J1acTi Ha CTaH sIKOCTi aTMOCGEPHOTO TIOBITPS, & TAKOK HETaTHBHI HACIIIKY BILIMBY HAJl-
MipHOi KOHIIeHTpAIlii 3a0pYAHIOBAIBHIX PEYOBIH Y MOBITPI Ha 37I0POB’ST JKUTEJIB MPUKOPAOHHNX TepuTopiil. [IpoananizoBano maHi momo
KOHIIEHTPAIII] IeSIKUX MTOKa3HUKIB sikocTi moBiTpst 32 2019 ta 2020 poxu. 3aporoHoBaHO MIJISAXH MOKPAIEHHST €KOJIOTiYHOI CUTYyaIlii MicTa
VKroposa, a Takosk OOIPYHTOBAHO HEOOXIHICTh PO3BUTKY TPOMAICHKOTO KOHTPOJIIO SKOCTI TIOBITPS ISt 30€PEKEHHS 3/I0POB’sl JKUTEIB
M. YKropoja.

3aB/ISIKM BIIPOBA/UKEHHIO 3aIIPOIOHOBAHUX IIJISAXIB IIOKPAIIEHHS €KOJIOTIYHOI cuTyaltii M. Yskroposa 6yue JIOCSATHYTO IIi/IBUIIIEHHS PiBHS
YMOB TIPOJKMBAHHSA HaceJeHHs MPUKOPAOHHUX TEPUTOPIii, 30KpeMa M. YKTOpoja, TOKPAIeHHsT SKOCTI aTMOCHEPHOTO TIOBITPST OCTIKY-
BaHUX TEPUTOPIiil. 3a3HaYeHe A03BOJIUTH PO3POOUTH MPOIO3HUILi, MIOAO BIOCKOHAIEHHS METOIB KOHTPOJIO SIKOCTI aTMOCHEPHOTO MOBITPS
MIPUKOPJOHHNUX TEPUTOPIiL, 0 BIANOBiZATHMYTD cTanzapram €sporeiicbkoro Coosy. [lame K0Cai/pKeHHsT Mae TI00aIbHII XapakTep depes
0COBJIMBOCTI CYyYaCHOTO aHTPOIIOTEHHOTO THCKY, CIIOHTAHHICTD, IMITYIbCUBHICTD Ta KOMIUIEKCHY /[II0 YUCJIEHHUX YHHHUKIB, 110 PEATi3yETHCS
HA TJI 3MiH KJIMaTy. A TaKOK BUMATA€ HOBUX TI/IXO/IB Yy HAYKOBUX 3acajlax OpraHisailii IpupogoKOpUCTyBaHH, ki 6a3yBaTUMyThCs HA OC-
HOBI €KOCHCTEMHOTO THXO/LY Y BUSIBJECHHI Ta BCTAHOBJIEHH] Gi06€e31IeKH iCHYIOUMX Ta HOBITHIX 3a0py/IHIOBAYiB.

Kmouosi crosa: rpoMaICbKUIT KOHTPOJIb, AKICT HOBITPsl, IHAEKC SAKOCTI MOBITPs, 3a0pyAHIOBAIbHA PEUYOBUHA.

FOOD PRODUCTION TECHNOLOGY
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PO3POEKA AECEPTIB HA OCHOBI HETPA/IMUTAHOI POCTHHHOI CHPOBHHM cropinkv 32-36

Bopo6itoea A. M., llonwoeuk B. B, Kopeysxa L. /I

B Ham yac 3arocTpeHoo € npobiema 3/0pOBOTO XapuyBaHHs. BijibIIicTh CroKuBauiB HaJalOTh IIEPEBArY OPraHiuHil MPOLYKII],
cTpaBaM Ha OCHOBI HATYPAJbHUX OBOYiB Ta (PPYKTIB, a TAKOXK 03/[0POBUOMY XapuyBaHHIO. TOMY 3HIKEHHS KaJOPiHiHOCTI Ta MiABUIIEHHS
Xap4yoBOI MIHHOCTI COJOAKUX CTPAB € MEPCIEKTUBHIM HAIPAMKOM JIJIs TIPOBENeHHs focaikenb. OTke, 06’€KTOM JaHOTO TOCIIIKEHHS
€ TeXHOJIOTis 30MBHUX COJIOJIKUX CTPAB TUITY «caMOyK». [lJist cTBOPEHHS HOBUX JiecepTiB OyJi0 06paHo HeTPpaAHIliiHy POCIUHHY CHPO-
BHUHY — mmiope (dizaiicy Ta mope 6aHamy. B X0/ KOCIIKEHHsT BAKOPUCTOBYBaINCA (Bi3UKO-XiMiuHI Ta MaTeMaTH4Hi METO/IM, Ta METOAN
aHaJI3y SIKOCTI ZIeCepTiB.

OpHuM i3 Hal61IBIIT TPOOJEMHUX MICIb B TEXHOJIOTTT 30MBHUX JIeCepPTiB € crabimizalis mHHOT cTpYKTYpu. ToMY BRIIOYEHHS 0 CKIIaLy
cTpas mope dizamicy Ta mope GaHaHy BIUIMBAE HE JIUIIE Ha OPraHOJENTHYHI BJIACTUBOCTI, a i IoKpaty€ (Hisnko-XiMiuHi mokasHuku. 30Kpema,
KoediieHT arperaTuBHOI CTIHKOCTI MiHN 301abIIIBCS 710 4,33 ¥ 3paskax 3 6amaHoM Ta 110 3,48 y 3paskax 3 dizaricom, mo Buie B 2 ta 1,66 pasn
3a KOHTPOJIbHNUIT 3pasok. [Tutomuii 06’eM Takok Mae ToMiTHe oKpatients (Bin Bunil y 1,5 pasu B 3paskax 3 miope disaicy Ta y 1,16 pasu
y 3paskax 3 mope GaHaHy BiHOCHO KOHTPOu0). ITix yac goc/iasKeHHs Oya0 BUSHAYECHO BILINB 00PAHOI CUPOBUHMU HA BMICT CyXUX PEYOBKH B
HOBHX Jleceprax (BiH csirae Bix 36,5 % 110 41,3 5 % y 3paskax 3 (izasicom Ta Bix 23,2 % 10 27,8 % y BUAJAKY J0[aBaHHs GAaHAHOBOTO ITIOPE).
Kucsornicts MoJIeIbHIX 3pasKiB KoauBaeThes Bi 4,8 10 4,61 pH y meceprax 3 popasanusim disanicy ta Bix 5,53 10 5,41 pH y neceprax 3
Ganarnom. Ha ocHoBI excriepTHOI O1iHKYM GyJI0 BUBHAYEHO 3HAUYEHHSI KPUTEPITO SIKOCTI 3pasKiB. 3po0JIeH0 BUCHOBKH OO JOIIIBHOCTI BUKO-
PUCTAHHST HETPAAUIIIHHOT CHPOBUHMU MDY IIPUTOTYBAHHI 30UBHUX JIECEPTIB.

Kmovoei cnoBa:: KaJIOPIliHICTh Ta KOPUCTh COJMOIKHMX CTPAB, TEXHOJIOTI 30MBHUX /1eCepPTiB, mope (disasicy, mope GaHaHy.
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PO3POBKA NAPAMETPIB ®EPMEHTAL(I MO/IOYHO-¥HPOBHX CYMILIEH Y BHPOEHHLTBI CMETAHHOIO NNPOAYKTY 3
DITOCTEPONAMM cropinku 37-41

Tonuapos [I. C., Tkauenxo H. A, Hixonaesa B. I

OG’'eKTOM JIOCHI/DKEHHST € CMEeTaHHWH TIPOJAYKT 3 J0AaBaHHAM (DiTOCTEPOJIB B ITepepaxyHKy Ha ToToBuil mpoaykr Bix 0,141 o
1,710 t/100 r poayxry. OxauM 3 Hali6iIbII TPOGIEMHUX MiCIlb TPH BUKOPUCTAHHI (DITOCTEPOIIiB € TXHs1 BKpail HU3bKa PO3YUHHICTD B BOII
Ta Jkupax. [cHye jekiibKa crocobiB BHeCeHHs (hiTOCTEPOJIIB 10 XapuoBUX TMPOAYKTIB. [IpsiMe BHECEHHST TIpe/IcTaBIeHe CyCIeH3isIMI HaHOYac-
TUHOK (iTocTepostiB. JlJist MoKpalennst PO3YHHOCTI Y B (hiTOCTEPOIIH TIepeBOAATh Y (hopMy TITiK03UiB. JlJIsT TOKpaleHHst PO3YMHHOCTI B
JKMPAX Ta 0JIisIX (PiTOCTEPOsIN 1IEPeBOAATD Y (DOPMY €TEPIB KMPHUX KUCJIOT. BaKJIMBUM IIMTAHHSIM 1TPU PO3POOILT KMCIOMOJOYHUX MTPOLYKTIB
€ BIUIUB (iTOCTEPOJTIB Ha TOMOTEHHICTh CUCTEMH, TIPOIIeC CKBAITYBAHHsI, KiHII€Bi BIACTUBOCTI MPOAYKTY. B X0i MOCITiKENHsT TPOBOINIOCS
BBEJICHHS TIOMEPENIHbO eTepudikoBanux (BiTOCTEPOJIB y BUIVISA/l 3aMiHHIKA MOJIOYHOTO XKUDPY 3 TeMIeparyporo Iasiends 32—34 °C xo
MOJIOUHO-KMPOBUX CyMilieir. MoJOUHO-KIPOBi CYyMillli Pi3HOMAHITHOTO CKIALY (HDePMEHTYBAJINCS 3 TOCII/IKEHHSIM KICJIOTHOCTI B X07ii hep-
MeHTari. JIJist JoCITiKeHHsT BIACTUBOCTEl CHCTEMU MOJIOUHUIT sK1p OYB 3aMiHeHuii pocanaauM Ha 25, 50 Ta 75 %. J1jis KIHIIEBOTO TIPOLYKTY
BU3HAYABCSI BMICT MOJIOYHOKUCJINX GakTepiii Ta MOPIBHIOBAIMCS OPraHOJIENTHYHI TOKa3HUKN TPOAyKTY. OTpUMaHi pe3yJsibTaTi MoKas3yioTh,
IO TIPY CKBalIyBaHHiI Ha poTs3i 14 roanu HeobXiaui napamerpu kucaornocti pH 4,2—4,6, turposana kucioricts 76—79 °T Gy gocsaryTi
Bike Ha 12-it ropguui. DitocTeposn He MAIN HETATHBHOTO BIUIMBY HA MIBUKICTh CKBAIITYBAHHSI, & MICJIsI 3aBEPIIEHHS [TPOIECY HE MOTi PN
CMaK Ta 30BHINIHII BUTJISIL TPOAYKTY. 3aBASKN 1[bOMY 3a0€3MEUYETHCST MOKINBICTD OTPUMAHHST BICOKOSIKICHOTO CMETAHHOTO MPOAYKTY 3
JIO/IATKOBUMM BJIACTUBOCTSMIL. [Ipoliec cKBalyBaHHS CMETAHHOTO IPOJYKTY 3 (hiTocTeposiaMil Bi/IIIOBila€ ITapaMeTpaM CTaH/IapPTHOTO cMe-
TaHHOTO MPOAYKTY Ta cMeranu. e 3abe3nedye Taki epeBart, Ik MOKJIMBICTD IHTETPYBATH HOBHIA TPOYKT Y CHCTEMY BUPOOHUIITBA CMETAHN
Ta CMETAHHOTO TIPOYKTY 6€3 CYTTEBUX 3MiH B TEXHOJIOTII Ta 06JIaIHAHHI.

KmouoBi cnoBa: cMeTaHHUIT IIPOJYKT, 3aMiHHIK MOJIOUHOTO SKUPY, CyCIIeH3ii HaHOUaCTHHOK (iTOCTEepOIIiB, TIKO3UIN, eTepu KUPHUX
KHCJIOT.
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BH3HAYEHHA KOEPINIEHTY TENMNOBIAAAYI B YAOCKOHANIEHOMY POTOPHO-TUNIBKOBOMY BHIIAPHUKY cropinku 42-45

3aropynexo 0. €, 3aropynsxo A. M., Cepix M. JI,, Oxiwgenxo B. M., NocTamuues 0. 1.

OO6’€KTOM JIOCTIIKEHHSI € TPOIEC KOHIIEHTPYBAHHS IIO00BOYEBHX TIIOPE B YAOCKOHAJIEHOMY POTOPHO-TIIIBKOBOMY BHUITAPHUKY. IcHYyIO-
ye anaparypre ohOpMIEHHS TPaAUIIHUX MPOIECiB nepepoOKH TIOAIB 1 0BOYIB, sIK IPABUIIO, € HEJOCTATHHO YHI(DIKOBAHUM, HE3PYUHUM B
eKCILTyaTallii Ta po3paxoBaHe Ha BUCOKY POAYKTUBHICTh. KOHIIEHTPYBaHHS MJI0I00BOYEBHX MIOPE BiIGYBAETHCSI, B OCHOBHOMY, B BAKyyM-BH-
MapHUX araparax fepiognyroi Ta 6esnepepsHoi ail npu temieparypi 60—80 °C mix BakyyMoM, 110 03BOJISIE 3HAUHOIO MipoIo 36epertu ix
XapuoBY IIHHICTh. AJie TPUBAJIICTD HPOIECY 3AMHUIIAETHCS TOCUTh 3HAYHOIO (B araparax repioandsoi aii 10 75-90 x8.). Oauum 3 HARGLTbIT
TIPOBIEMHNX MICIIb TTPH KOHIIEHTPYBAHHI MI0/I00BOYEBOI CHPOBIHN € 3HAYHI BTPaTH Gi0OTIYHO aKTHBHIUX pedoBuH. [IpH 1boMy BaXKIMBIUM
MOKA3HUKOM SIKOCTI BEJIEHHS IIPOLECY KOHIIEHTPYBAHHS MACTONOMIOHUX TJI000BOYEBUX MACT € BEJIUYMHA KOeDIIiEHTY TeIUIoBiaIaui, 1mo
xapakTepusye eeKTHBHICTb ClIoco0y TEIIONBEACHHS Ta KOHCTPYKTUBHI 0COOIMBOCTI HEPEMINTYI0U0T0 MIPUCTPOIO 3 YPaXyBaHHSIM TEILIO-
(hiBMYHUX XapaKTePUCTHK TIPOAYKTY. [JIsl CTBOPEHHST yMOB MTPOBEEHHsI J0CIPKeHb 10 BU3HaUeHHI0 KoedillienTa Terosijadi neobximme
BUKOPHCTaHHsI KOHTPOJIbHO-BUMIPIOBATbHUX MIPUJIA/IB 3 YiTKMM PETYJIIOBAHHAM HEOOXITHIX TEXHOJIOTTYHNUX TapaMeTpiB.

Jlna mocnimpkenns koedilieHTy TeIIOBi/Iadl MMiz Yac KOHI[EHTPYBAHHS IIJIOZI00BOYEBHX ITIOPE CIIPOEKTOBAHO aBTOMATHYHY yCTaHOBKY
Y/IOCKOHAJIEHOTO POTOPHOI'O BUIIapHUKA. BjiockoHaseHHst poTopHO-1tiBKoBOro Bunapuuka (PIIB) szilicHeHo 3a paxyHOK HMKHBOTO PO3Ta-
IIyBaHHSA CeNapyloyoro IMPOCTOPY BCTAHOBICHHAM ITHEKOBOTO BUBAHTaKEHHS ITACTH Ta TIOTIEPEIHIM i/ irpiBaHHAM BIXi/THOTO IIOPe BTOPHH-
HOIO [1apoIo.

ExcriepnmenTanbhi 3amexxuocTi koedinieHTa TemmoBiiadi Biji BUTPATH HTPOAYKTY J[03BOJISIIOTh BUBHAUNTH PAI[iOHAJIbHI 3HAUYEHHST BU-
Tpatn Buxianoi cupounu PIIB 3a pisHux snauennb yactoT obepranis Baja poTopa. Beranosieno, 1o Ha KoedilieHT Teriosifayi Brumsae
3HAYHOK MIPOIO BUTpPATa MPOAYKTY, & 4acTOTa 0OEPTaHHs POTOPA /i€ Y MEHIIOMY CTYIICHI, 3MIHIOETCS JIMIIE BIZIHOCHA IIBUAKICTD POXO/I-
JKeHHS i HaBKOJIO po3pobierol mapHipHoi momaTi. Betamosmero, 1o mpu aMini wactoTu Big 0,3 10 1,7 ¢! cmocTepiraethes 36imbiments
koedimienra Temopinnayi 8 1,45 pasu, 110 MOSCHIOETHCS OITBIIT IHTEHCUBHIM CTYIIEHEM [EPEMIllyBaHHS POAYKTY JIOTATSIMH.

KmouoBi cnoBa: 11710/100BOYEBA CUPOBHHA, POTOPHO-TIIBKOBUIT BUTIAPHUK, KOeDIIlieHT TerIoBiayi, mapHipHa Jomarth, eHepris BTOPHH-
HOI TTapy, POCJIMHHA T1acTa.

DOI: 10.15587/2706-5448.2021.237867
PO3POBKA TEXHO/OrIi BAPOBHULTBA $YHKIIOHANLHUX NOAO00BOYEBUX HANOIB cropinen 46-49

Masnenxo C. I, Bepxiskep f. I', Mupowmnivenxo 0. M.

OO6’€KTOM OCTI/KEHHST € TEXHOJOTisT (QYHKIIOHATLHUX IUIOJOOBOYEBHX COKOBHUX MPOAYKTIB, 306aradeHnx kosareHoM. [Ipeamerom
JIOCTI/KEHHST € Pi3HI BUAU KOJIATEHY, PELENTYPU Ta MapaMeTPH TEXHOJIOTYHUX Olepalliii BUPOOHUIITBA (DYHKIIIOHATBHUX COKOBUX HAIIOIB.
JloctipKeH st HATIPABIEHO Ha PO3POOKY TEXHOJIOTIT, PEIENTYP HOBOTO ACOPTUMEHTY III0ZI00BOYEBIX HAIOIB, 30aradyeHnX KOJareHoM. A TaKOXK
Ha 30epeskeHHsT HYHKIIOHAIBHIX BJIACTHBOCTEl KOJIATeHY B COKOBUX KOHCEPBOBAHUX MPOAYKTAX IMiCJs BUCOKOTEMIIEPATYPHOI 06p0oOKU Ta
CTBOPEHHSI XapUOBOi MPOAYKIIIl IOJEHHOTO CTIOKUBAHHS /TSI BUPINIEHHs BIKOBUX Ta IHIINX MPOGJIEM, TIOB I3aHNX 31 3/0pOB’aM Joauau. B
XOJIi I0CTI/PKeHHST BUKOPUCTOBYBAJINCS CTAaHAAPTHI METO/IN BU3HAYEHHS OPTaHOJIETITHYHIX ITOKA3HUKIB Pi3HUX BH/IiB KOJIareHy, COKOBUX IIPO-
JYKTIB, @ TAKOK BU3HAYCHHS MACOBOI YACTKU BOJIOTH, BYTJICBOJIIB, JKUPIB, OGLIKIB B PO3POOICHUX IIO00BOUYEBUX HAIOSIX, 30araucHIX KoJare-
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HoM. Takox, Uit MATBEP/UKEHHsT HASIBHOCTI Ta 30epeskeH s KOJIareHy B FOTOBHX IIPOYKTAaX, BAKOPHCTOBYBABCS METO/| eJIeKTPodopesy st
BU3HAYEHH aTOMHOI OJJTHUI[ MACH CKIAZI0BUX PEUOBNH MiCJIS TOBHOTO BUCYTITYBAHH 3pa3KiB. 3alpONoHOBaHi METO/IH I03BOIAIOTD OI[IHUTH
SAKICTD PO3POOJIECHNX HATIOIB, 30ara4eHX KOJIareHOM, I0BOJAATh HAABHICTD 1 30epesKeHHs B TOTOBOMY MPOAYKTI 610J10MUHO-aKTHBHOT 100aBKI
MiCJIs1 BAKOPUCTOBYBAHHSI [TAPAMETPIB PEKUMY CTEPHUJII3allil — TEMIIEPaTypH Ta yacy, 1Py OTPUMAHHI KOHCEpBOBaHOI poyKiii. Po3pobiieni
PeLenTypy Ta TEXHOJIOTIS J03BOJISIIOTh BBaKaTH e(heKTUBHIUMU Ta KOPUCHUMK (DYHKIIIOHAIBHI TIJI000BOYEB] COKOBMICHI TIPOLYKTH, sIKi 30a-
radeHi GioMOTIYHO-aKTUBHOIO T00ABKOK KOJIAreHOM. [IPOMOHY€EThCsT XapuoBa MPO/YKILis, SIKa JIETKO 3aCBOIOETHCS, MIOACHHOTO CIIOKUBAHHS,
JUIST BUPITIIEHHSI BIKOBHX Ta iHIINX POOJIEM, TOB'SI3aHIX 31 3I0POB’SIM JIIOAMHH, 3 PETYJIIOBAHHSM 3Ha4eH st Besmanan pH miist edextusroro
BUKOPHCTAHHSI KOPUCHUX BJacTUBOCTEH Iiiei nobasku. Ha BiZIMIHY BiJ| iCHYI0YMX (DYHKIIIOHAJIBHUX COKOBUX IIPOJYKTIB, 3alPOIIOHOBAHI
PEIENTYPH Ta TEXHOJIOTIs! I03BOJISIIOTH OTPUMATH COKOBMICHI MI0/[00BOYEB] KyTaskoBaHi IPOAYKTH 3 GI0JI0TTYHO-aKTUBHOIO 00aBKOIO KOJIa-
rexoM. TexHoJioTis 3abe3nedye MiHIMi3aIliio BILIMBY KOJIareHy Ha OPraHOJIENTHYHI BJAaCTUBOCTI PO3POOIEHNX PEIENTYPHIX KOMIIO3UIIIH TOTO-
BOI POYKIIii Ta 30epesKeHHsT HOTO KOPUCHUX GI0JOTIYHO-aKTUBHUX BJACTUBOCTEN B KOHCEPBOBAHOMY MPOYKTI MICJIST TEMIOBOI CTEPUITI3allil.

Kmouosi cnosa: 11710100B04€eB] (GYHKIIOHATBHI COKOBI TIPOLYKTH, POCAMHHIN Ta TBAPUHHUIT KOJIareH, OpranoJenTuyHi ta 6ioximMiuni 1mo-
Ka3HUKH, TEeIJIOBa CTepUIi3ailis.

DOI: 10.15587/2706-5448.2021.238039
PO3POEKA IHHOBALIHOI TEXHOMOrI COYCY 3 NEUHTHHOM cropisex 50-53

Konecnivenxo C. JI., Canasenic A. [, llasnoscskuii C. M., llonnasceka C. 0.

CrioxkuBayi 3aKJIajiiB PECTOPAHHOTO TOCIOAAPCTBA 0COOIMBO LIHYIOTh CBOE 3/[0POB’SI i TOMY [AlOTh TIePeBary cTpaBaM, IO BiAOBIZA0TH
CYYaCHUM YSIBJIEHHSIM 3/[0POBOTO Xapu4yBaHHs. ¥ 3B'SI3KY 3 MM, PO3POOKA TAKUX CTPAB € BAKJIMBIM 3aBAAHHSIM. TaKUM IIHOM, 00’€KTOM
JOCTIIZKEHHsT 00pato eMyJIbCIiHIiA coyc, BUTOTOBJIEHUIT 3 3aCTOCYBaHHAM TeXHiku chepudikailii. B skocTi pedyoBrHM 151 KarcyoBaHHs
coycy GyB 3acTOCOBAHUH arap-arap. PerentypHuil ckiiaj coycy MiCTUTh He3aMiHHI KOMIIOHEHTH XapuyBaHH:, a came: pocanHHi hochosrimian
(JIeTTHH coi), MOHOHEHACHYEH] Ta TOJiHeHACHYEH] KUPHI KUCIOTH OJTii OJIMBKOBOI Ta OJIii PIIKII0 MOCIBHOTO, HATYPAJIbHI XapyOBi BOJOKHA
arap-arapy. Koskna perentypHa ckiazoBa po3po0JeHOTO eMyJIbCiiiHOTO cOyCy MicTUTh (Hi3ioIoriyHO aKTUBHI PEYOBHHY 3 BUCOKOIO e(DEKTUB-
HICTIO 03/10pOBYOTO BITNBY. CHHEPTi3M MTOEAHAHHS TO3UTHBHIX BIUINBIB IIUX PEIENTYPHIX KOMITOHEHTIB I03BOJISIE CTBOPUTH MPOYKT JIKY-
BaJIbHO-NPOMITaKTIHYHOI HarpaBaeHocTi. OXHUM 3 HAROLIbII IPOOIEMHUX MICIIb € YTBOPEHHST KOMITO3UIIT JICIUTHH-0JIisI-BOJIA 3 JIAMEJIIPHOIO
cTpykTypoto. Taka CTPyKTypa, SIK 6araTonapoBuil <KOHTEHHEpP», CIpusie 30epeKeHHI0 Gi0MOTIYHO AKTUBHUX PEYOBHH, IO BXOSATD [0 CKJIALY
coycy, Bijl pyiiHyBaHHA Ta IX KPalloOMy 3aCBOECHHIO OPTaHi3MOM JIIOAWHU. 3aBIsKK BHOOPY MEBHOI KiJIbKOCTI perenTypHuX KOMIIOHEHTIB Ta
iX MOCJIiI0BHOMY TIOEJHAHHIO TIPU BU3HAYEHUX yMoBax (Temreparypa 45 °C, mepeMilyBaHHs) — 3a0€31€4y€EThCsl MOKIIUBICT OTPUMAHHS
JIaMeJISIPHOI CTPYKTYPH.

¥V xopi mociKeH ST 06paHO PELenTypHi KOMIIOHEHTH, SIKi BiIIIOBIAI0TH MPOYKTaM 3[0POBOTO Xap4yBaHHs, PO3POOJIEHO PENENTYPY Ta
TEXHOJIOTIIO TIPUTOTYBaHHS €MyJIbCIHHOTO COyCy 3 JIAMEIAPHOIO CTPYKTYPOIO. A TaKOXK HaIaHO 3a A0MOMOTo0 chepudikanii pusabansuit
B0BHIIIHIN BUTJIS Ta BABHAYEHO OPTaHOJICIITHYHI, MIKPOOIOJIOTIuHI MOKa3HUKK Ta TepMiH 36epirats BUpoOy. s miATBepyKeH S HassBHOCTI
JIAMEJISIPHOI CTPYKTYPH COYCY HPOBEIEHO ONTHYHI JOC/II/UKEHHS Ta IIPe/ICTaBIeHo MikpodoTorpadito y HoIspusaliitHoMy CBiT/I.

I[IpoBeeHi TOCIIKEHHS 103BOISTIOTH PO3IMIMPUTH aCOPTHMEHT COYCIiB 3 MOOBKEHNM TePMiHOM 30epirants (Tpu 106M) [JIsT PECTOpaH-
HOTO I'OCIIO/IapCTBA.

Kmiovosi cnosa: inHOBAaIiiiHI TEXHOJIOTII PECTOPAHHOTO TOCIOAAPCTBA, eMYJILCIHHIH coyc, TexHika chepndikailii, JeINTHH COi, MACITHI
€KCTPaKTH IPSHOLIB.
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