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PERSPECTIVES OF USAGE SPONTANEOUS FERMENTATION
STARTERS OF CEREAL CROPS CULTURES IN BREAD TECHNOLOGIES

Hetman I.A., innusja 95 @ ukr .net ; Mikhonik L.A., gm _lora @ i .ua
National University of Food Technology

Naumenko O.V., ovhaumenkol@gmail.com
Institute of Food Resources at NAAS of Ukraine

Bread products are products of regular consumption of all segments of the population
and account for about 40 % of calories, thus producers must provide the high nutritional
value of the products to define them as the source of microcontrollers needed to ensure the
optimal life of each person. It is known that high-quality wheat flour, which is the basis of
the production of most groups of bread products, is deprived of important grain compounds.
Therefore, the addition to the chemical composition of the bread of biologically active
substances of other supplementary materials can help to solve the problem of providing
healthcare qualities of the bread.

Today, in both European and Ukrainian markets, the popularity of bread products based
on the flour of crops cultures is rising. The most promising in terms of nutritional value and
dietary qualities are oatmeal, barley, rice, and green buckwheat flour.

Oatmeal flour, compared to wheat one, is characterized by low starch content and
increased fat content. It also contains all essential amino acids, vitamins E, A, H, group B,
micro- and macroelements (K, Mg, and Fe).

Barley flour contains 8 — 15 % protein. Compared with high-grade wheat flour, barley
flour has more minerals, in particular K, Ca, P, vitamins B1, B2, PP,

The specialty of the carbohydrate composition of oat and barley flour is the availability
of soluble polysaccharides: pentosans, levulezan, as well as prebiotics and B-glucan
Immunizers, which is the most of the hemicellulose of the flour.

The absence of heat processing in the production of green buckwheat flour allows to
preserve the full range of vitamins, macro-, and micronutrients. It has a high protein content
(13 — 15 %) and higher, compared to other crops, the content of calcium, and iron. In
addition, flour contains vitamins B, B, PP, and E. Buckwheat flour contains 1,5 — 2 times
more fiber than the oat.

Rice flour is a source of vegetable protein, complete in amino acid composition, that is
close to the protein of breast milk, with a small amount of fat — about 0,6 %. It is a source
of Na, K, Mg, P, Si is also present; among vitamins — B;, By, By, PP.

Rice and buckwheat flours are widely used in the recipes of gluten-free products
because they do not contain components of fibrin proteins (gluten).

In addition, the flour of crop cultures has a reduced glycemic index, which is very
important in the production of healthcare and therapeutic products [1].
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Along with enlarging the range of healthcare products, the issue of the development
and implementation of advanced resource-saving technologies for the preparation of various
types of bread, as well as new biotechnological processes that enhance the production
processes is also relevant. This problem can be solved with the usage of starters.

In the conditions of bakeries, it is impossible to conduct a sourdough breeding cycle,
due to the lack of special laboratories and the necessary equipment. One of the effective
ways to solve this problem may be the usage of spontaneous fermentation starters.

Biological starters of spontaneous fermentation have several advantages:

— simplification of the starter production process;

— saving of yeasts and pure cultures of lactic acid bacteria (LAB);

— saving of production space;

— prompt response to the consumer market, increase or decrease of production volumes
and variety [2].

Like yeasts and LAB based starters spontaneous starters can have antimicrobial
properties in wheat flour bread technology (inhibit the development of "potato disease™),
reduce amylase activity in bread technology with rye flour, enhance storage time and
digestibility of mineral substances of flour due to the content of phytase enzyme.

Peculiarities of chemical composition, especially, of the state of biopolymers of the
researched types of flour of crop culture create preconditions for its use as a nutrient medium
for sourdoughs. It should be noted that the behavior of crop cultures flour as a medium is
also determined by the technological parameters of the starter production.

During the research of the technological properties of flour, it was found that the flour
of crops is characterized by lower values of total gas formation and lower activity of
amylolytic enzymes compared to wheat flour, but their use in excess of no more than 20 %
by weight of wheat flour does not impair the quality of finished products [3].

The next stage was the process of preparation of spontaneous fermentation starters
from oat, barley, rice, and buckwheat flour, which consists of the cycle of cultivation and
production cycle. Each of the developed schemes had its features depending on the flour
properties and the necessary parameters. The indicators of quality of prepared starters during
the production cycle and microbiological structure were investigated.

The study suggests that under the condition of clearly regulated optimal parameters
and schemes of management it is possible obtaining a high-quality starter, with the
performance closed to the traditional rye and wheat.

To increase the nutritional value, accelerate the technological process and improve
organoleptic characteristics, the influence of spontaneous fermentation of the studied types
of crop flours on the technological process and quality indicators of bread products of the
following range were studied: from popular types-wheat and wheat-rye; from the dietary
types gluten-free was chosen.

The results of the research show that barley, oat, buckwheat sourdoughs should be used
in the technology of wheat bread; oat and buckwheat - in the technology of wheat and rye
bread; buckwheat and rice - in the technology of gluten-free bread.
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We recommend the following dosages of starters:

— in the technology of wheat bread — 10 — 15 % by weight of flour (5 — 12 % of the
flour is added with sourdough);

— in the technology of wheat and rye bread — 25 — 30 % by weight of flour (12 — 16 %
of the flour is added with sourdough, thus the corresponding amount of wheat flour is
replaced by crop flour);

— in the technology of gluten-free bread — 25 — 30 % by weight of flour (12 — 16 % of
the flour is added with sourdough) [4,5].

In the case of adding a specified amount of starter, the duration of dough ripening is
reduced, the studied samples of bread on physicochemical quality indicators meet the
requirements of regulatory documentation, and organoleptic parameters are more expressed,
which may be due to fermentation products of sourdough microflora which is involved in
the formation of taste and aroma. The use of sourdough in the technology of gluten-free
bread helps to improve the taste and aroma, as well as increases the volume and porosity of
products.

The use of sourdough of spontaneous fermentation from crop cultures flour in the
conditions of discrete production of different kinds of bread products is a topical issue these
days because several tasks are solved complexly: the production process is intensified, the
nutritional value of products is improved, the range of healthcare products is expanded, and
risk of infection of products is reduced.
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WINEMAKING AS A POPULAR BRANCH OF FOOD INDUSTRY IN
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Dushyna M.A., mariadushinal999@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

Ukraine has a well-established wine industry with long traditions. Many varieties of
grapes can be grown throughout Ukraine. Wine products obtained by fermentation on the
importance and scale of the use of grapes in industrial processing are traditionally in the first
place. However, the most favorable conditions for its growth are observed in those regions
where mild winters and long hot summers (the largest number of vineyards in the country
is in the Odessa region, in particular, in the south - in Ukrainian Bessarabia, in the second
place was (until 2014) — in Crimean Autonomous Republic, the remaining approximately
17% of plantations - in Mykolaiv, Kherson, Zakarpattia and Zaporizhzhia regions).
Technical grape varieties (using to the production of alcoholic beverages) account for 95%
of the harvest.

The capacity of the wineries under construction should be based on the location of the
vineyards and their distance from the winery, the condition of the roads in this area, the
climatic conditions of the neighborhood, the varietal composition and direction of
winemaking [2]. Due to its structure, chemical composition and physical and mechanical
properties, grapes are among the most valuable types of vegetable raw materials. It has a
high content of carbohydrates, which makes it quite nutritious. Grapes contain from 2,5 to
6% of free and bound in the form of salts of organic acids: 60% of malic acid, 40% - tartaric,
citric, amber, oxalic. Free acids give the berries a sour taste, and bound ones do not affect
it. Grapes contain essential mineral salts and trace elements. More than 60% of all ash
elements are potassium, which improves heart and kidney function. In the manufacture of
wine, it is prohibited to add foreign substances, except those that are introduced during its
processing and the list of which is provided by the current standard. Much attention is also
paid to improving the methods of techno-chemical and microbiological control. The agro-
technical and ecological-geographical factors are equally important for the quality of the
harvest and future wine material. The wine contains more than 20 macro-and micronutrients.
Their total content is 2-3 g/ dm. Potassium predominates from cations, and phosphates from
ions, mainly in the form of organic compounds. Their composition and quantity may vary
depending on the grape variety, soil chemical composition, technology and equipment [2].

One of the technological requirements for raw materials is the presence of basic sugar
content and a certain chemical composition. The lowest sugar content and high acidity are
allowed in the raw materials directed to production of juice materials and cognac wine
materials; the highest sugar content and low acidity - for dessert wines [1]. Depending on
the duration of contact of the wort with the solid parts of the bunch in winemaking, there
are two ways of processing grapes - white (duration of contact is not more than 6 hours) and
red (duration of contact from 6-10 hours to 5-7 days or more). White method is characterized
by processing of grapes as white and colored varieties in whole bunch or with pre-grinding.
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The resulting wine materials are white or pink. During the processing of grapes of any red
color, wine materials are mostly red or pink. Grapes are processed in the white way in the
preparation of champagne and cognac wine materials, as well as wine materials for white
natural wines, which involves a relatively rapid extraction of wort. According to the red
method, grapes are processed in the preparation of wine materials for almost all types of
special wines, as well as red natural wines. A distinctive feature of this method is that the
liquid and solid phases of the pulp are in a fairly long contact, compared with processing by
the white method [3].

In the production of red natural wines use the following three main techniques:

« fermentation of the pulp until complete fermentation of sugars and separation of the
fermented wort (wine material) from the pulp;

* heat treatment of fresh pulp at 60-65 ° C to remove phenolic and other substances
from it and separation of the wort from the cooled but unfermented pulp;

« extraction of phenolic and other substances from fresh pulp by extraction of pre-
fermented dry wine material.

In the production of white and red strong wines use the following techniques:

« infusion of wort on fresh muscle, usually with partial fermentation and separation of
fresh wort or partially fermented wort;

* heat treatment of fresh pulp at 60-70 ° C (red grapes) or up to 40-50 ° C (white grapes)
and separation of the wort from the chilled pulp [3].

To summarize the above studied material, we should note that the production of wine
and wine materials is an almost waste-free production. Secondary products (pomace,
sulphited and yeast precipitation, tartar, etc.), used in the processing of grapes into wine, are
a valuable raw material for a number of products that are important for the national
economy. Grape pomace, yeast and thick sediments are processed into alcohol and tartaric
acid. When used in combination, they receive additional grape seeds, cognac oil, feed
products for livestock and fertilizers. Grape pomace in complex use is processed
immediately in fresh form directly in the winemaking season by extracting sugar (alcohol)
and tartaric compounds with water. The fermented extract is processed by extracting alcohol
and tartaric compounds immediately after pressing the muscle or distilled, not allowing it to
be stored.
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PERSPECTIVES D'UTILISATION DES CONCENTRES ALIMENTAIRES
AU QUOTIDIEN

Lavrova L.S., ira.lavrova66@gmail.com
Université d’état agrotechnologique de Tavria de Dmytro Motornyi

La production de concentrés alimentaires dans les pays développés du monde
augmente chaque année. En Ukraine, les plus grandes entreprises de production de
concentrés alimentaires sont situées a Dnepropetrovsk, Odessa et Kolundan (région de
Ternopil). De petites usines alimentaires sont situées dans différentes regions d'Ukraine et
certaines usines de séchage de légumes produisent des groupes distincts de concentrés
alimentaires.

La gamme de concentrés alimentaires, en fonction de l'objectif culinaire et de la
technologie de leur production, peut étre divisée en huit groupes principaux. La plus large
gamme de concentrés de plats pour le déjeuner, dans laquelle il existe 5 groupes: premier,
deuxiéme plats de déjeuner, plats sucrés, sauces, produits a base de farine semi-finis.
Compte tenu des particularités de la cuisine, il existe des concentrés ordinaires et instantanes
qui ne nécessitent pas de cuisson.

Prés de 97% de la population a essayé au moins une fois des vermicelles ou des
nouilles instantanées. Pres d'un tiers de nos citoyens préparent leurs repas avec ces
vermicelles. Selon des enquétes aupres des sociétés de marketing, les consommateurs
achetent généralement des nouilles instantanées dans les petits marcheés de gros et aux
comptoirs extérieurs pour le commerce dans la rue en se dirigeant au travail ou pendant la
pause déjeuner. Le travail lourd au bureau ou l'absence de cantine ou de tout autre
établissement de restauration bon marché a proximité du lieu de travail sont généralement
les principales raisons de I'achat régulier de nouilles instantanées. Les acheteurs motivent
géneralement l'achat de plusieurs forfaits a la fois par des prix bas, un petit volume et un
faible poids des emballages.

Les concentrés alimentaires sont des produits préts a consommer ou nécessitant peu
de traitement thermique. Leurs caractéristiques distinctives sont une faible teneur en
humidité (de 4 a 12%), qui contribue au stockage a long terme du produit sans compromettre
la qualité, une concentration élevée de nutriments et une bonne digestibilité. La teneur
calorique des concentrés alimentaires est de 330 a 550 kcal pour 100 g de produit. Les
concentrés sont destinés a la cuisson dans des conditions dérivées (par exemple, lors
d'expéditions), mais aussi a la maison.

Les concentrés alimentaires ce sont des produits qui ont subi une transformation
primaire et culinaire dans les conditions de production et sont suivis d'un séchage. Ces
mélanges principalement multicomposants présentent un certain nombre d'avantages par
rapport a d'autres produits alimentaires. En les utilisant, on peut cuire les aliments
rapidement et avec un minimum d'efforts. Dans leur composition avec un petit volume et
une petite masse, sont concentrés de nombreux nutriments qui sont plus entierement
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absorbés par le corps humain. Les concentrés alimentaires sont transportables et stables
pendant le stockage. [1]

Presque tous les types de produits alimentaires qui répondent aux exigences des normes
sont utilisés pour la production de concentres alimentaires. Certains produits sont soumis a
une déshydratation par séchage thermique ou par lyophilisation. Une place importante est
également occupée par les céréales et les Iégumineuses bouillies et séchées, les céréales qui
ne nécessitent pas de cuisson, la viande séchée, les produits semi-finis de fruits et [égumes
secs, les hydrolysats de protéines.

Les premiers plats du déjeuner sont représentés par des soupes, le bortsch et different
selon les principales matieres premieres et les améliorants. Les deuxiemes plats du déjeuner
comprennent une variété de céréales. On produit des plats de légumes, de légumes et de
céreales, des plats de pates, des puddings aux céreéales, du pilaf.

Les concentrés de plats sucrés nécessitent une cuisson. Un nombre important de
produits est prépare a partir d'extraits de fruits et de baies ou de jus concentres (Kkissels,
gelées, mousses) et avec l'utilisation de produits laitiers (crémes, gelées, puddings). Les
produits de confiserie concentrés a base de la farine semi-finie sont un mélange de farine de
blé avec divers additifs (sucre, poudre d'oeuf, lait en poudre, sel, substances aromatiques,
agents levants chimiques) [2]

On a élaboreé des concentrés de plats pour le déjeuner enrichis en micronutriments avec
I’utilisation d’un complexe de vitamines minéral de concentrés appropriés pour les soupes,
les flocons d'avoine et les produits extrudes. On a établi une quantité rationnelle de
suppléments de vitamines et de mineraux: pour les soupes 0,03%, les céréales - 0,12%, les
produits extrudés - 0,08%, qui fournissent jusqua 50% des besoins quotidiens d'une
personne en vitamines A, D, C, E, B1, en acide folique, B2, B6, B12, PP, N. [3]

Le schéma technologique de production des concentres des premiers et des deuxiemes
plats du déjeuner comprend la préparation des matieres premiéres correspondantes, son
dosage, son mélange, son emballage en paquets ou en briquettes, son emballage pour le
transport et son briquetage dans un conteneur de consommation.

Actuellement, un grand nombre de noms de concentrés alimentaires sont en
préparation. lls peuvent étre regroupés dans les groupes suivants:

- les concentrés alimentaires complexes (concentrés pour le déjeuner des premiers,
deuxiémes, troisiemes plats, des sauces seches);

-les concentrés complexes pour les aliments de bébés et les aliments diététiques
(melanges de lait sur les bouillons, mélanges de lait sur la farine, mélanges de farine
vitaminés, bouillies de lait, gelée de lait);

- les monoconcentrés (grains de mais, des ceréales, flocons d'avoine, flocons d'avoine
"Herculess", croustilles de pommes de terre, cubes de bouillon);

- la nourriture pour bébés et la nourriture diététique (poudres de fruits et de Iégumes
secs, bouillons de céréales séches, farine diététique).

Les ingrédients non prévus par la recette peuvent étre introduits dans les concentrés
alimentaires. Par exemple, on introduit le soja pour remplacer la viande. On ajoute des
arbmes alimentaires au lieu des oignons et de la poudre de poisson obtenue a partir des
déchets de l'industrie de poisson au lieu du poisson. Puisque tous les composants des
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concentrés alimentaires sont sous une forme prétraitée, il est presque impossible d'examiner
chaque composant. Par conséquent, aux concentrés alimentaires, ainsi qu’aux saucisses on
utilise des matiéeres premieres de différente qualité, méme de mauvaise qualité, ce qui exige
davantage des substances aromatisées. [4]

Les concentrés alimentaires produits aujourd'hui peuvent étre a partir du type de
matiéres premiéres (monoconcentrés) ou, le plus souvent, inclure un mélange de plusieurs
produits sélectionnés selon la recette approuvée des produits (concentrés complexes). Les
concentrés alimentaires sont produits conformément a DSTU 2900: 2006 "Concentrés
alimentaires. Produits a base de farine semi-finis. Conditions techniques générales™, DSTU
8084: 2015 " Le lait sec et les produits laitiers secs de fruits et de léegumes avec les additifs
cérealiers pour la nourriture de bébés.”, DSTU 2903: 2005 “Concentrés alimentaires. Petits
déjeuners secs. Conditions techniques générales."

Conclusion. Ces dernieres années, il y a eu une extension de la gamme et une
augmentation de la production de concentrés, I'ameélioration de la technologie grace a
I'introduction plus large de la lyophilisation, l'utilisation de nouveaux matériaux
d'emballage. La valeur nutritionnelle des concentrés est déterminée par la composition des
matiéres premieres et peut étre considérablement augmentée grace a la sélection rationnelle
des produits, a l'introduction d'un enrichissement dans la recette, ainsi qu'a un traitement
technologique, ce qui augmente la digestibilité des concentrés. Pour leur production, les
matiéres premieres qui ont passé le traitement culinaire et le séchage sont utilisées: gruaux
ou haricots bouillis séchés, lIégumes secs et pommes de terre, pates, divers types de farine;
a partir de produits d'origine animale - viande séchee, poisson, oeuf en poudre et produits
laitiers (lait entier en poudre ou lait écrémé en poudre, lactosérum en poudre, babeurre), qui
fournissent une composition plus compléte de concentrés. Pour améliorer le godlt et
augmenter la valeur nutritionnelle dans la formulation des concentrés pour le déjeuner, on
introduit I'enrichissement en protéines, le sel, le sucre, les épices, l'acide citrique, les extraits
de fruits et de baies et les raisins secs, les champignons séchés ou la poudre de champignons
séchés, la pate de tomate et autres. La gamme de concentrés a usage spécial ne cesse pas de
s'élargir en fonction des besoins specifiques de I'homme dans un domaine particulier (sports,
opérations militaires, travail dans I'espace, etc.).
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PRODUCTION OF SMOKED MEATS

Malinyuk S.U., ml.sph2708@gmail.com
Dnipro State Agrarian and Economic University

The meat and meat market is one of the most important parts of the food industry. Its
constant development makes it possible to provide its population with quality goods, as well
as to receive significant revenues from exports abroad. One of the promising technologies
for meat production is smoking.

Smoked meats is called ware , that are made from separate parts of carcasses of pork,
beef and lamb, subjected only to pickling or first pickling, and then heat treatment. These
products are completely ready to eat.

According to the method of heat treatment, meat products are divided into:

* Smoked

* Boiled

* Smoked and boiled

» Smoked and baked

» Baked

* Fried

The widest range of pork products is produced, which have the highest taste qualities.

The highest grade of pork products includes hams, rolls, loin, brisket, bacon, ham,
neck, fillets, bacon, fried, carbonated, pastrami and others.

The first grade includes smoked shoulder blade.

To the second - cheekbone, pork head in skin, pork ribs.

The products of the third grade include a handle, a shank.

Beef produces a much narrower range of products: rolls, beef in the form of pressed,
fillets baked.

Of lamb - smoked ham, smoked and boiled rolls, raw smoked brisket, lamb in the form.
Smoking is called the treatment of salted meat products with smoke. Smoking has a
preservative effect and gives the products a specific aroma. Smoke fume is a product of
wood combustion, which contains bactericidal substances, as well as ammonia, carbon
dioxide, carbon monoxide. The bactericidal effect of smoke is particularly pronounced in
combination with pickling.

The mechanism of smoking is a gradual penetration of the components of the smoke
from the surface of the product into its depth. Initially, some of the components are deposited
on the surface of the product, and the higher the humidity of the product, the more substances
remain on its surface. When the surface dries, the conditions of smoke penetration into the
product deteriorate. Smoking substances penetrate into the product faster, the higher the
concentration and humidity of the smoke and the higher its temperature. The concentration
of the product, its thickness and the permeability of the surface layer are also important.

In addition to bactericidal action, smoke has antioxidant properties and thus helps to
increase the stability of smoked products during storage.
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Smoking changes the color of the meat by depositing on its surface and partially in the
depths of small particles of smoke, painted brownish-red. The intensity of color depends on
the density, temperature and humidity of the smoke, the degree of dispersion, speed and
nature of the movement of smoke to the product.

Smoking also has a tanning effect on natural sausage casings. As a result of increasing
their resistance to interaction with heat and moisture, the integrity of sausage loaves during
heat treatment (cooking) is not violated.

The source of smoke is wood. The most complete smoking is obtained due to the
combustion of firewood and wood chips, plane trees, beech, birch (without bark), when
there is incomplete combustion of wood and the resulting smoke is sufficiently saturated
with organic matter. To obtain such smoke, a layer of moistened shavings is poured on the
firewood. This leads to the fact that the area and intensity of combustion is reduced, the
smoke becomes more saturated with useful components.

There are two ways to smoke - hot and cold.

The hot method of smoking occurs at a temperature of 40-60 ° C from 6-12 hours to 1-
2 days. Its advantage is the speed of the operation. Because the boiling time is short and the
products lose very little moisture, they are not suitable for long-term storage.

Cold smoking is carried out at a temperature of 12-22 ° C for 2-3 days. The products
are exposed to light smoke, moisture is removed from the products evenly, smoked products
dry well and are stored for a long time.

Products are smoked in special chambers or in smokehouses. The chambers are built
in the form of closed brick buildings or in the form of mines. Fuel is burned at the bottom
of the mine or equipped with special smoke generators.

Smoking mode is set depending on the purpose and quality of the products. Before
smoking, salted products are washed with water, salted - soaked in cold water for 2-5 hours.
Then they are dried in a cool room. Smoked first with thicker smoke, then the density of
smoke and temperature are gradually reduced. Well-smoked products are painted in yellow-
brown color, smell nice and have a dry surface. Half-smoked sausages are smoked for 12-
24 hours. at a temperature of 35-50 ° C; at 18-22 ° C -3-4 days; ham - from 3 hours to 2-3
days, depending on the target value. To improve the resistance of smoked hams to storage,
they are dried for 10-20 days at 12-15 ° C and a relative humidity of 75%.

Meat smoking is one of the modern technologies that can provide great benefits for
Ukraine in the world market. After all, Ukraine is famous for its delicious meat, which is
sent abroad in sufficient quantities.Thereafter, smoked meat is sent to countries with hot
climates, being able to remain of high quality.
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BUKOPUCTAHHA HATYPAJIBHUX BAPBHUKIB B CKJUIAAI
HAIIIBO®ABPUKATIB
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Hayionanvnut ynisepcumem xapuogux mexHonoziu

CydacHuil cTaH Ta TEHJEHLIi pO3BUTKY PUHKY M'sica Ta M'ICHUX IPOAYKTIB YKpaiHu
nepen0ayaroTh CTBOPEHHS! IIUPOKOT0 aCOPTUMEHTY MPOAYKTIB, sIKI O MOTJIM 330BOJIBHUTH
noTpeOu pi3HUX BepcTB HacejeHHA. OJHUM 3 NUISXIB BUPINIEHHS JAHOTO THUTAaHHS €
CTBOPEHHS aHAJIOT1B M'ICHUX HamiBpaOpUKaTiB, sIKl MOBUHHI 3a0€3MeuyBaTi Ha X0 IKEHHS
710 OpraHi3My JIOJWHU OLIKIB, KUPIB Ta BYIJEBOMAIB, a TAKOXX MAaTH BIAMOBIIHUNA KOJIIp,
apoMaT Ta CMaK BIIACTUBUM TPAIUIIMHUM M'SCONPOAYKTAM JUIA MiATPUMAHHS
KOHKYPEHTHOI CIPOMOKHOCT1 Ha PHHKY.

CuUpOBHHOIO JUTsI CTBOPEHHSI IPOAYKTIB IaHOTO THITY CIYT'YIOTh TEKCTYpOBaHi GopMu
POCIMHHUX OLUIKIB, IKI MalOTh HEWUTpaJIbHI OPraHOJIENTHYHI MOKa3HUKU. TOMYy BUHUKAE
noTpeda BUKOPUCTAHHS Xap4yOBUX J00ABOK, siki O MOTJIM BiITBOPUTU 30BHIIIHINA BUTIISIA
IICHTHYHUNA M'ICHIM BHpOOaMm.

Ananorn M'scHuX HamniB(paOpuKaTIiB HE MICTATh B CBOEMY CKJIaAl Ty KUIbKICTb
OPUPOJAHBOTO TeMOo- 1 MIOrfo0iHy, skl 0 3a0e3neuyBayii BIATBOPEHHS TPAIUIIHHOTO
KOJIbOPY M'SICOTIPOTYKTIB.

Jlo xap4oBuX 1006aBOK, SIKi 3HAYHOIO MIPOIO BIUTMBAIOTh HAa 30BHIIIHIM BUTIIA TOTOBUX
IPOJIYKTIB BIJHOCSATH CHHTETUYHI 1 HaTypaJibHI OapBHUKW. BOHU NMar0Th 3MOTYy, 3aBISKU
CBOIM TEXHOJIOTIYHUM XapaKTepUCTUKaM [ 1] BIIHOBUTH HaTHBHE 3a0apBIICHHS, BTpayeHE B
IPoIIeCi TEXHOJOTTYHOr0 OOPOOJICHHS Ta MIBUIIUTA HOTO THTEHCHUBHICTb.

Ha punky xap4yoBux OapBHHKIB 3HAYHE MICIle 3aiiMarOTh CHHTETUYHI, SKI € MEHIII
YYTIUBUMU JI0 PEKUMIB TEXHOJOTTYHOI 0OpOOKHU, TarOTh IOCUThH CTIHKE 3a0apBICHHS TIPH
po3BeneHHI, 3MiHM pH cepenoBuia, B mporeci TEMmIoBOro oOpoOICHHS MPOIYKIIil Ta TIPU
30epiranti. CUHTETHYH1 OapBHUKHU MOXKYTh 3a0e3neunT HeoOXinH1 edekTn 3a0apBIeHHS
xapuoBuX (aOpUKATIB IMPU MaIMX YaCTKaX BHECCHHS B PEIENTYPH 1 IIUM HE CYTTEBO
BILJIMBATH HACOOIBAPTICTh HA BIAMIHY BiJl MOAIOHUX IO HUX HATYPAIbHUX.

[Tompu cBOi mepeBaru iX BUKOPUCTAHHA € JIOCUTh OOMEKEHUM, a B JICSIKUX BUIIAJKAX
30BCIM 3a00pOHEHNM 3aKOHOJABCTBOM [2].

B nanwit yac BUpOOHWKM BCE YaCTIillle MPUXOMASTHh A0 BUKOPUCTAHHS HATypaTbHUX
OapBHHUKIB, SK1 IPEICTABICHI B JIOCUTh IMIMPOKOMY aCOPTUMEHTI, aje X BUKOPUCTAHHS B
TEXHOJIOTIAX M'SCHMX TPOJYKTIB TaKOX € OOMEXKEHHM depe3 HHM3bKI (PYHKI[IOHAIHHO-
TEXHOJIOTIYHI BIACTUBOCTI Ta BUCOKY YYTJIMBICTH 1O Aii Temmeparypu, 3miau pH
cepeloBuIIa B IpoIieci BUPOOHUIITBA Ta 30epiraHHsl.

I moTpeOye mpoBeleHHS TOCTIKEHh Ta PO3POOJICHHS TEXHOJIOTIM MiIBHINCHHS iX
TE€XHOJIOTTYHOT CTaOUIBHOCTI [3].

ToMy 3anmumaeThCsi akKTyaIbHAM MATAHHS BJOCKOHAJICHHS TEXHOJIOT1M BUKOPUCTAHHS
ICHYIOUHUX TPUPOJHUX OApBHUKIB Ta pO3pOOKAa HOBHX BHJIB, 5Kl O Manau OUIbII BHCOKI
(yHKIIIOHAJIbHI MOKAa3HUKH, B TOMY YHCI1 MaJii O BU3HAUYEHUI aHTUOKCUJIAHTHUM BILJIUB
Ha XapyoBl NPOJYKTHU Ipu 30epiranHi [4].
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3a3Buyail HaTypaJibHI XapuyoBl OAPBHUKU € CYMIIIIIIO PI3HUX 33 CBOEIO MPHUPOJIOIO
XIMIYHUX KOMIIOHEHTIB, Ikl OTPUMYIOTh 3 PI3HUX YACTHH JAMKOPOCIHUX YU KYJIBTYpHUX
pPOCIIMH, KOPEHEIUIOJIB Ta MPOJAYKTIB iX MNEepepoOKM HAa BUHOPOOHUX 1 KOHCEPBHHX
BUPOOHHULITBAX.

OgHuM 3 UHUISIXIB TMOKPAIIEHHS CHOXKHUBYMX Ta TEXHOJOTIYHUX BIACTUBOCTEH
OapBHMKIB € 3aCTOCYBaHHS  TEXHOJOTi  CYCHEHJyBaHHS, €MYyJb[yBaHHS  Ta
MIKPOKAIICYTIOBaHHSI, @ TAKOXK iX XIMIuHa MoAuQikawis [5].

3acTocyBaHHsI CyMIlIe Ta KOMIIO3MIIM HaTypaJibHMX OapBHUKIB B TEXHOJIOTi
OTpUMaHHSl AaHaJIOriB M'SICHUX HamiBpaOpHUKaTiB 3MOXke 3a0e3lmeYuTH HE TUIbKU
dbopMyBaHHA KOJILOPY, a W CTaTh JKEpeJIoM OI10JOTiYHO aKTUBHHMX, CMAaKOBHX 1
apOMaTUYHUX PEUOBUH, MIABUIIUTH XapuoOBY Ta 010JIOT1YHY LIHHICTH KIHLIEBOTO MPOIYKTY.

HouineHuM  Oyne BHUKOPUCTAaHHA OapBHUKIB 4YEepBOHOI ab0  KOBTOrapsidoi
(momapanyoBoi) rammu. Cepej; BiIOMUX OapBHUKIB JAAHOrO THUIy MOTPIOHO BIA3HAYUTH
oeranin E162 (OypskoBuit 0apBHUK), ykpoBuii kojep E150a, b, ¢, d, mirmeHTn BUaICHI 3
KaJUHU, TOMATiB, YEPBOHOI Ta YOPHOIUIIHOI rOopoOMHU, Oy3WHHU, OPYCHUIll, YEPBOHOI
CMOPOJIMHH, KAPOTUHOI N [5].

Onnak cTaOUTBHICTD 3a0apBIICHHS JaHUX MITMEHTIB 3HAYHOIO MIPOIO 3aJIe)KUTh BiJ 1X
TEPMOCTIHKOCT1 , aKTUBHOI KUCJIOTHOCTI Ta OKHCHO-BIJHOBHOTO IMOTEHIIIATY CEpPEOBHUIIA
BUKOPHUCTAHHS.

Tomy BoHM TOTpeOYIOTH cTabimizaIlii MIIIXOM OOpOOJICHHS CyMilllaMH XapyOBUX
KHCJIOT Ta COJIEH.

Taxox MOXJIMBE BUKOPUCTaHHS JAHUX XapuOBUX OApBHUKIB y BUIJISA1 KOMIUIEKCHUX
cymimenn 3 IHmMMMH jgo0aBKkaMu Uil  (OpMyBaHHS CTPYKTYPHO-MEXaHIUHMX Ta
KOJILOPO(OPMYIOUMX BIIACTUBOCTEH TOTOBUX BHPOOIB.
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STUDIE DES WASSERAKTIVITAT INDIKATORS IN FERMENTIERTEN
UND UNFERMENTIERTEN MOLKE KONZENTRATEN

Mykhalevych A., Osmak T., Bass O., Sapiga V., artur0707@ukr.net
Nationale Universitat fir Lebensmitteltechnologie

Unter modernen Bedingungen des menschlichen Lebens und Handelns ist es wichtig,
den biologischen Wert von funktionellen Lebensmitteln zu steigern, die eine Schlisselrolle
bei der Verbesserung der allgemeinen Gesundheit und der Vorbeugung einer Reihe von
Krankheiten spielen.

Die Lebensmittelindustrie ist mit dem globalen Problem des Proteinmangels in der
Bevolkerung konfrontiert [1].

Unter solchen Bedingungen des Weltmarktes wird die Verwendung von
Proteinkonzentraten in der Lebensmitteltechnologie zu einer der Mdéglichkeiten, eine Reihe
von Problemen zu l6sen, die im Lebensmittelsystem moderner Verbraucher auftreten.
Eiscreme mit einem hohen Gehalt an Milchproteinen wird bei Verbrauchern immer beliebter.

[2].

Molkeproteine haben auch die einzigartige Fahigkeit, den reduzierten Fettgehalt oder
das Fehlen von Fett in Eiscreme zu maskieren.

Derzeit wird neben den traditionellen physikalischen und chemischen Indikatoren, die
durch Vorschriften geregelt sind, dem Indikator fir die Wasseraktivitdt immer mehr
Aufmerksamkeit geschenkt. Aus Sicht auslandischer Experten ist dieser Begriff fur die
Bestimmung der Sicherheit des Produkts von wesentlicher Bedeutung, da er das Konzept der
"gebundenen Feuchtigkeit™ definiert. Es ist klar, dass das Wichtigste nicht die Menge an
Feuchtigkeit im Produkt ist, sondern wie gut es "gebunden” ist.

Angesichts der Bedeutung des Indikators "Wasseraktivitat™ fur die Beurteilung des
Anteils von Wasser an verschiedenen chemischen, biochemischen und mikrobiologischen
Reaktionen, die wéhrend der Herstellung und Lagerung im Produkt auftreten, ist seine
Definition in EU-L&ndern bei der Lebensmittelpriifung obligatorisch [3].

Basierend auf der Analyse des aktuellen Zustands des Problems in der gewahlten
Richtung wurde die Verwendung von rekonstituierten Konzentraten aus demineralisierter
Molke mit einem Massenanteil an Trockenmasse untersucht, der nahe an ihrem Gehalt an
Eiscreme liegt - 305 %. Um den Laktosegehalt zu verringern, wurden die Konzentrate
sowohl getrennt als auch zusammen mit dem Enzym [-Galaktosidase und acidophilen
Starter fermentiert.

Die erhaltenen fermentierten Konzentrate beeinflussen zweifellos den osmotischen
Druck der wassrigen Phase von Eiscreme und dementsprechend eine gewisse Abnahme der
kryoskopischen Temperatur der Gemische.

Um diese Aussage zu verifizieren, wurde die Aktivitdt von Wasser aus fermentierten
und nicht fermentierten Konzentraten von rekonstituierter Molke mit unterschiedlichem
Trockenmassegehalt untersucht. Die Wasseraktivitat wurde auf Basis des Problems
Forschungslabor der Nationalen Universitdt fir Lebensmitteltechnologie mit einem
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Wasseraktivitatsanalysator "HygroLab 2" (Rotronic, Schweiz) bei einer Temperatur von 20
°C im Messbereich 0...1 bestimmt Aw (0 ... 100% rh). Die erhaltenen Forschungsergebnisse
sind in Abb. 1 dargestellt.
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Abbildung 1 - Wasseraktivitdat (Aw) von nicht fermentierten und fermentierten Proben
reduzierter demineralisierter Molke mit unterschiedlichem Trockenmassengehalt

GemalR Abbildung 1 gehoren die untersuchten Proben zu Lebensmittelsystemen mit
mittlerer Luftfeuchtigkeit (Aw = 0,6... 0,9). Aus den erhaltenen Ergebnissen wird die
erwartete Wirkung von Monosacchariden auf den Wasserzustand in den untersuchten
Proben deutlich. Eine signifikante Abnahme von Aw in fermentierten Molkekonzentraten
aufgrund der Hydrolyse von Laktose beeinflusst die Bildung physikalisch-chemischer
Parameter von Eiscreme als polydisperses Nahrungsmittelsystem, was weiterer Forschung
bedarf.
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MICROBIOTA CONTROL IN WORKING PREMISES OF THE STUDENT CAFE
“LABORATORY”

Popova K.O., kp1296800@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

In its development, man, like other mammals, has undergone a long stage of
coevolution with the microbial community, which is the main environmental factor in the
biosphere.

The current level of development of the food industry requires from specialists of each
branch a deep theoretical knowledge and practical skills both in the field of technology and
equipment, and in the field of microbiological control of production during all technological
process.

The main requirements for microbiological laboratories (even catering premises) are
cleanliness and sterile conditions. This requires regular hygienic cleaning with detergents
and disinfectants and irradiation with bactericidal lamps. Working conditions in the
microbiological laboratory require compliance with a number of mandatory rules that ensure
sterility at work and prevent the possibility of infection of personnel [1].

Microorganisms play an important role in human life. Some of them we need so much
that without them human existence is impossible, others are a source of dangerous diseases.

Therefore, our goal was to analyze domestic and work premises for the presence of
sanitary demonstration microorganisms.

Our task was to conduct a microbiological analysis of flushes from the surfaces of
tables, dishes, walls, to investigate the microbiological quality of water and to determine the
degree of microbiological air pollution in the main work premises in student café
“Laboratory”.

On October 1, 2018, the grand opening of the training cafe of the Department of Food
Technology and Hotel and Restaurant Business of TSATU took place. The educational cafe
Is a training laboratory for students majoring in “Hotel and Restaurant Business” and “Food
Technology”. Here students have the opportunity to learn the basics of culinary art in real
conditions, to get acquainted with cooking techniques in accordance with modern trends, to
learn skills at all stages of work [2].

First, before the analysis, we sterilized the dishes. We will need it when collecting
samples. Dyes were also prepared, which were used in the morphological description and
medium for further accumulation of microorganisms.

Air is the main indicator of the cleanliness of the cafe. Because, firstly, we breathe
them, and secondly, and through it there is contamination of the surface in the room.
Therefore, for our study, we focused on the requirements of current legislation on the state
of the microbiota in the food industry according to sanitary rules [3].

We studied microbiological analysis of air in three rooms on selective media. The
analysis revealed that the kitchen in the air is 800 CFU/m3. And according to the
requirements of sanitary rules, the air in the kitchen is relatively clean. There is 1040
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CFU/m? in the utility room, so the air is dirty according to sanitary rules [3], but this is a
permissible amount in this room. In the hall there is the smallest number of CFU, which is
equal of 35, per m3. Therefore, the air is especially clean. We also performed microscopic
analysis of colonies for air, which revealed 2 genera of molds: Penicillin and Aspergillus.
They determined that they were the ones with the peculiar morphological structure of
conidiophores. Sanitary indicative microorganisms, which include Staphylococcus aureus
and Streptococcus haemolyticus, were not detected by microscopic analysis.

Therefore, it can be concluded that the cafe "Laboratory” meets the sanitary
requirements of current legislation, but it is necessary to carry out regular preventive
disinfection measures to control the number of mold fungi.

The main causes of mold:

» ambient air, clothing, workers' hair, raw materials

* high humidity

* lack of adequate ventilation.

The main preventive measures:

* ensuring good ventilation of the basement;

* periodic airing and drying of the room;

» periodic treatment with antiseptic solutions.

The following conclusions can be drawn:

« According to the results of microbiological analysis of the condition of the cafe
“Laboratory”, the presence of fungi of the genus Penicillin and Aspergillus in the common
areas and kitchen was determined, in the utility room the dominant form is Mukor.

« Sanitary indicative microorganisms were not detected, which indicates a satisfactory
state of microbiological purity of the cafe.

* Flushing results proved the absence of E. coli bacteria on the surfaces of equipment,
utensils and walls.

Cafe “Laboratory” meets all requirements, so we recommend it to everybody.
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INNOVATIONS THAT COULD BUILD THE FOOD OF FUTURE

Prokopenko V.V., prokopenko.valer@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

It's no secret that in the future, humanity will face problems associated with global
warming. We will face prolonged periods of heat and drought, followed by large-scale
floods. All this does not bode well for particularly favorable conditions for animal
husbandry and crop production, and the population of our planet will grow by another two
billion people, and everyone will need to be fed with. Scientists are puzzled by the creation
of more sustainable vegetables and grains, the development of new technologies and the
search for nutritional alternatives. Emerging trends in bioengineering, medicine, food
processing and cooking technologies will all affect what we eat. It is difficult to predict what
exactly will become popular in 50-100 years. Most likely, it will be something that exists at
the present time, but it is not used on such a large scale, so it is still possible to make some
predictions.

Perennial cereals

Although many fruits, nuts and fodder crops are perennials, most of the crops that
provide more than 70% of the human diet (primarily wheat, rice, corn) have to be planted
annualy, which requires many resources. Many scientists argue that it is entirely possible to
create perennial crops that require less fertilizer and herbicides than annual crops, making
global agriculture more sustainable. Currently, perennial crops are being developed in
Argentina, Australia, China, India, Sweden and the United States.

Urban farms

By 2050, the population of our planet will be about 9.1 billion people. To feed them, it
will take even more agricultural land, which is already scarce on the planet. Urban farms
already exist today in the courtyards and on the rooftops of residential and office buildings.
A good example is the Japanese staffing company Pasona Group, which built an office
building that, in addition to a work space, accommodates 4,000 square meters of vegetation,
where rice, fruits and vegetables are grown. Crops are grown under special lamps, automatic
sprinklers, hydroponic installations and climate control systems are used. All products go to
the table in the employee cafe [1].

Inhaled food

Harvard university professor David Edwards invented a device called Le Whif that
sprays inhaled dark chocolate. The product became a bestseller in the European market, and
consumers unanimously claimed that they had restrained their appetites for sweets. The
fashionable novelty reached North America, where Canadian chef Norman Aitken improved
the apparatus and created Le Whaf on its basis. His device is a vase with a built-in ultrasonic
generator. Food (most often soup) is placed inside and, under the influence of ultrasound,
turns into a kind of fog. At this moment, the client, using the tube, should inhale it. Tasting
food in such an unusual way, you can distinguish the taste of both individual ingredients
and the whole dish, and in 10 minutes of inhalation, you can get only about 200 calories.
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Food printed on a 3D printer

Still in May 2013 NASA announced the development of a 3D food printing technology.
Its main idea is that astronauts on long missions can print ready-made mouth-watering
meals, instead of eating them out of tubes. The original goal of a joint project between the
space agency and an ambitious Texas engineering bureau was to make pizza using a 3D
printer, and they got it. The process of preparing a classic Italian dish was shown at the local
Texas SXSW Eco conference. [2]

Innovative fish farms

The fish farms of the future are likely to be giant closed biological systems combined
with hydroponic plants for growing vegetables and fruits. As you know, the waste products
of fish lower the pH, while plants, on the contrary, increase it, which allows you to keep the
balance. Such closed installations, which are already in use in Israel, save fresh water and
reduce the cost of both fish production and growing crops. [1]

Edible packaging

51-year-old bioengineer from Harvard David Edwards has found a solution to the
problem. His brainchild, WikiCell, is an edible packaging for everything from soup and
yogurt to alcohol. “We can wrap any edible substance or drink with a film like grape skin
that is completely edible,” he says. Inspired by the structure of a cell that contains water,
Edwards created a material that will keep the food fresh and keep bacteria and other
substances out.[1]

Although a lot of products listed above seem to be incredible, all of them have great
opportunities to become the most popular product in the future.
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BENEFITS OF MUSHROOM POLYSACCHARIDES USE IN FUNCTIONAL
FOOD PRODUCTION

Sokot O. E., s109k909t@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

Food is one of the main factors determining human health due to the intake of proteins,
fats and carbohydrates into the body. Improper nutrition leads to premature aging, reduced
efficiency and slow development, increased likelihood of depression, metabolic problems,
gastrointestinal tract. Unfortunately, the modern rhythm of life makes proper nutrition rather
difficult, therefore fast food, which is affordable, cheap and tasty, is now very popular.

One of the solutions to this problem is the creation of functional products. These
products are useful in that they increase immunity, physical endurance of the body, etc. For
example, Japan produces chocolate for people with heart diseases and beer for people with
diabetes.

We found that a good solution would be to replace the cornstarch of the waffles with
mushroom powder. Usually waffles contain up to 80%, mostly simple, carbohydrates in the
form of disaccharides. Polysaccharides of fungi, which have more branched structure and
higher molecular weight compared to plants, are able to adsorb and excrete harmful
substances like, heavy metals and radionuclides.

Therefore, the purpose of our research was to develop a waffle formula using
mushroom powder.

After mushroom powder analyzing the salt content in 3.4 + 0.1% was detected. During
the production of the test sample the amount of salt was determined by the calculated method
(Table 1).

Table 1
Recipe for cheese waffles (snacks with mushroom powder), %

Component name Control Experiment
Chicken egg 18,75 18,75
Butter, 62.5% fat 10,00 10,00

Fresh water 25,01 25,01
Cornstarch 30,01 25,01

Hard cheese 13,75 13,75
Mushroom powder 0,00 5,25
Seasoning for salad 0,23 0,23
Ground black pepper 0,25 0,25

Dill 0,25 0,25

Salt 1,50 1,25

Baking soda 0,25 0,25
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The result was following: waffles had a slightly bright color and characteristic
mushroom flavor. Organoleptic analysis showed that the use of mushroom powder is a
rather promising way to develop functional products.
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HAIIPAM
«ATPAPHI HAYKHU TA TIPOAOBOJIBCTBO»
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THE FISHERY POTENTIAL OF UKRAINE

Boroday Y. V., Gromoboy 119@gmail.com
Dnipro State Agrarian and Economic University

Aguaculture is probably the fastest growing livestock sector, perhaps one of the most
popular sectors of the global satisfaction system it is importance in providing the population
with populations of food planets is constantly growing. The development of aquaculture
contributes to the employment of the rural population and the population of coastal areas.
In addition, aquaculture has a significant amount of animal protein and ranks third in this
indicator after the cultivation of agricultural art and poultry.

It is known from the experience of successful countries that each country has certain
water and climate resources, certain potential, which allows it to effectively find its niche
specialization in an extremely diverse and diverse aquaculture sector and successfully
compete in the globalization of production. Let's look at the experience of our closest
neighbors: Poland in recent decades has been able to rapidly increase the cultivation of
rainbow trout due to the favorable climate and significant water reserves in the north.
Hungary has achieved a significant production of African clary catfish, using strong reserves
of groundwater. The Czech Republic pays considerable attention to the cultivation of tench,
predatory fish species, large carp and the development of ornamental aquaculture.

Ukraine also has its "highlight™, and it is also well known, however, a number of factors
prevent its effective use. Ukraine, unlike all the countries of Central and Eastern Europe,
except for Russia, has a significant water management fund of large artificial reservoirs for
complex purposes. These are, first of all, the reservoirs of the Dnieper with a total area of
almost 700 thousand hectares and a number of large natural shallow reservoirs, which can
be combined under the conditional name of the Black Sea estuaries. Together, this is about
1 million hectares, which are used only for 10-15% of their potential! We have a significant
potential of the freshwater inland fisheries fund, which is more than 1 million hectares. At
the same time, the total feeding pond fund is more than 120 thousand hectares, reservoirs of
the Dnieper cascade - 797 thousand hectares, estuarine farms in the reservoirs of the Dnieper
- 5.9 thousand hectares, cooling reservoirs of power plants - 13.5 thousand hectares and
others reservoirs of Ukraine - 86.6 thousand hectares. On the lakes and reservoirs of Ukraine
there are special commodity fisheries that combine elements of aquaculture and commercial
fishing. According to scientific substantiations, without any damage to the natural
environment and native fauna, certain natural reservoirs of Ukraine can be stocked with:
white and variegated silver carp, white and black grass carp, carp (carp), pike, pike perch,
European catfish, carp, tench, sturgeon, mullet, flounder and otter. All these fish have high
consumer qualities, do not harm the environment and are in great demand in the market.
Some of them are endangered aboriginal species and therefore require increased attention
to improve the status of natural populations.

An important function of the state is the reproduction of aquatic bioresources in order
to increase fish productivity, maintain the biological diversity of water bodies of national
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importance and preserve the reproductive potential of natural populations of valuable fish.
Acrtificial reproduction, namely the release of young valuable industrial species of fish in
fishery water bodies, for example, as support for the aquatic ecosystem as a whole, the
formation of industrial reserves, and during various fish reclamation and artificial formation
of their fauna. Through the introduction of aquatic bioresources, a significant share of total
industrial fish products is formed, as well as the replenishment of natural populations of
aboriginal fish species, including those listed in the Red Book of Ukraine.

An important national problem in the revival of the fishing industry is the need to train
aquaculture technologists. The solution to this problem largely depends on the educators
themselves and on their partners - employers for future graduates of higher education
institutions. Qualitative training of aquaculture technologists, taking into account modern
production requirements, is a priority for scientific and pedagogical teams of NULES and
State Agrarian University of Ukraine, as one of the leading institutions for training highly
qualified personnel with higher education for the agro-industrial complex. Global climate
change, violations of the laws of natural reproduction, declining reserves of natural
resources, the steady growth of human consumption, convincingly dictate the need for
changes in strategic approaches to the problem of training for the fisheries sector of Ukraine.

Specialty 207 - Aquatic bioresources and aquaculture is relatively new for universities.
However, in a short time NULES of Ukraine has become a recognized leader in the training
of universal fisheries specialists, competent in solving both narrow professional tasks and
tasks in related areas of production: supply, marketing, economics and more. The staff of
the Department of Aquaculture, which today includes highly qualified scientists and
teachers with significant scientific and practical experience in the fisheries industry, known
in Ukraine and abroad, has a great merit in obtaining such results.

In the face of global epidemics and other global challenges today, developed
aquaculture in Ukraine is able to provide for domestic needs a constant renewable food
resource in the form of food fish and non-fish aquatic organisms of domestic origin,
available for use in closing borders or stopping international trade.
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BUPOIIIYBAHHS COHSIIIIHUKA — CTPATETTUHA 3AJAYA YKPATHU

I'pedentok C.B., aelxandr@rambler.ru
Taspiticbkuil OepaicagHuli a2pomexHoN02IYHULL YHIgepcumem
imeni [Imumpa Momoprozo

['onoBHuii pakTop y BUBYEHHI NPUOYTKOBOCTI BUPOILYBAHHS COHSILIHUKY € PIBEHb
fioro mpoaykTUBHOCTI. B YkpaiHi OCHOBHOIO OJIIITHOIO KYJbTYpPOIO € CaME COHSIIHUK.
[IpuumnnHa B MacmTabax BUPOILLYBAHHS Ta 00CATH BUPOOHUIITBA. 3a MiICyMKaMHu ce30Hy 20
poky Oyio 310pano 14 maH ToHH, mo Ha 12% Ounblie HIX y monepeanboMy poiii. Ha e
BIJIMHYJIO 30UTBIIEHHS BPOXAaWHOCTI. 3 OTHOTO reKTapa B cepeHboMy Oyi10 mpubpano 22
11 / ra, 110 OUIbIle HDK B MUHYJIOMY poIti. Skmio B 16 poui 6yino 3acisHo 5,3 muH. [a., To
B HUHIMIHbOMY 5,1 MIIH.Ta.

KyneTypa BUpOIIYEThCS MPAKTHYHO Yy BCIX perioHax Hamioi KpaiHu, ajie OiabIn
AKTUBHO B ICHTPAJILHUX 1 MIBIACHHUX 00JIacTIAX. MUHYJIOPIYHUM TIOCIB HA TIJIOIIAX TTOHAT
500 Tuc. ra Oynmo mpoBeneHo B 3amopi3bkid, JHimporerpoBcbKii, KipoBorpaacbkux
obnacTax. Y MukosnaiBchKii i coHsmHUK O0yio BiaBeneHo moHan 400 tuc.ra. OCHOBHI
o0caru BUPOOHHUIITBA COHSIIHUKY 30CEpEKEHI B CUIbCHKUX TocmojapcTBax. Tak, 3a
MOIICYMKOM MHHYJIOTO POKY, Ha YacTKy arpapHuxX MiANPUEMCTB, BpPaXOBYIOYH 1
dbepmepcrki TocnogapcTBa, npumnano 6Ju3bko 86% 3aranbHOTO BpoXkaro. [HIa yacTuHa
npunaaae Ha TocrnogapcTBa HaCENEeHHS.

B minomy 3a octanHi 4 poKM IUIONII, BIBEACHI M1/l COHSIITHUK, cTaHOBWIHN 18-20%
3arajibHOTO 3eMenbHOro Gouny. Ilpu MpomMy 006csST BUPOOIEHOrO COHSIIHUKA CKiaB 11
MJIH. TOHH.

CrabinpHUM PO3BUTOK KYJIBTYPH 3IIMCHIOETHCS TMiJ BIUIMBOM 3arOCTPEHHS
KOHKYPEHIII1 BUPOOHUKIB Ha BHYTPIIIHLOMY PUHKY YKpainu. Takox ciij 3a3HAYUTH Ha
pe3yibTaTh BEJEHHS CUIBCHKOT'O0 T'OCTOJIAPCTBA CBITOBOTO PUHKY. PO3BUTOK 3pocTaHHS
BUPOOHUIITBA COHSAIIHUKY OE€3MOCEPEAHbO 3aJICKHUTh BiJl BUCOKOTO IOMUTY Ha HBOTO.
[HImMMY coBa, SKOW BUPOIIYBAHHS COHAIIHUKY, HE PUHOCUIIO TPUOYTOK, TO CTA0ITbHUM
MPUPICT BUPOOHUIITBA HE MaB OU MicCIIsl.

VYkpaiHa BBa)XKa€TbCs CBITOBUM JIiJEPOM 3 BHUPOOHUIITBA TaKOl MPOMYKINT SK
COHSIIITHUK, TOMY HACTYITHUM ITYHKTOM MU PO3TJITHEMO CHTYAI[iI0 Ha CBITOBOMY PUHKY.

COHSAIIHUK € OJHIEI0 3 TPHOX HAUOIIBIN BUPOIIYBAHUX OJMIHHUX KYJIbTYp. 3T1AHO 3
nporuozamu MinicTepcTBa cinbchkoro rocnomapctsa CIIA, B 2018-2020 pokax cBiTOBe
BUpOOHHITBO ckiano 24 muH. T. To6Tto Ha 1% MeHIe, HK B MOMEPETHLOMY CE30Hi.
3MeHIIeHHS BUPOOHUIITB OyJI0 BUKJIMKAHO CKOPOUYCHHSIM TMOCiBHHX Tuioml. [lpu mpomy
BpPOKAMHICTh 3aJIUINIIIACS HA TIOTIEPETHHOMY piBHI, ToOTO 1,7 T / Ta.

[IpuOyTKOBICTh BHUPOIIYBAHHS COHSIIHUKY B 4YOMY 3QJICKHTh BijJl MPaBHIHHOTO
BUOOPY copty abo riOpuma. BITYM3HAHUN PUHOK COHSIIHUKA TEPEIOBHCHUM
MPONO3UI[IAMU T1OPHUAIB 1 COPTIB 1 BiJ BITYM3HSIHUX, 1 TPOBIAHUX CBITOBUX BUPOOHUKIB.
BapTicTb riOpuiB i COpTIB BiJ yKPaiHCbKUX BUPOOHUKIB KOJIMBA€ETHCS B Mexkax 60-80 rpu
/ kr. IMOOpTHUI HaciHHEBUHM MaTepial Mae BapTICThb Bif 128 g0 215 noi. 3a 0JiHy MOCIBHY
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OJIMHHUIIIO.

Butpatn Ha HaciHHS BU3HAYalOTh BiJ BapTOCTI MPHUAOAaHHS 1 BUTpPAT Ha JIOCTaBKY.
[Ipu BupoOIYyBaHHI CEpPEIHBOII3HIX COPTIB YKPAIHCBKOI CEJEKI[li NP BUKOPUCTaHHI
€KOHOMHHUX TEXHOJIOT1i, pO3paxyHKOBa HOpMa IMOCIBY CTaHOBUTH 5,5-6 kr / ra. 3 orysany
Ha I[IHy HAaciHHS 3 JOCTaBKOI Ha piBHI 80 rpH / Kr. 3arajJibHl BUTpPaTH HA HACIHHS
nopiBHIOIOTH 480 rpH.

Bce Buie cka3zaHo TOBOPUTH MPO T€, M0 30UTBIIEHHS BPOXKAMHOCTI COHSIIHUKA B
VYkpaiHi € CTpaTeriyHoI0 3aJa4ero.

Jlist  3017blIEHHA BpPOXKAWHOCTI HEOOXIJHE BIPOBAKEHHS Y POCIUHHHUIITBO
Cy4YaCHUX IHTCHCHUBHUX TEXHOJIOT1H, AKi MOTPEOYIOTh MIATOTOBKH SIKICHOTO HACIHHEBOTO
matepiany. Takuii maTepian MOXKIJIMBO OTPUMATH LUIAXOM BiOOpY 13 3arajbHOi Macu
HACIHUH 13 LIHHUMU O10JOT1TYHUMH BIACTUBOCTSIMHU. BUKOpUCTaHHS A CiBOM SIKICHHX,
NUTOMO-BaXXKMX HACIHMH JO3BOJISIE 32 PaxXyHOK 30UIbIIEHHS €Heprii MpOpOCTaHHS
oTpuMaTH 301IbIICHHS 3arajabHOi BpoXKaitHOCTI Ha 1,5...2,0 1/ra.

VY 3B'I3KYy 3 BIACYTHICTIO JOCKOHAQJIMX CIOCOOIB Ta 3aco0iB [Jig TPOBEACHHS
cenapyBaHHs MOCTA€ aKkTyajdbHa MpobdiieMa po3poOku HoBUX. HoOBI, BIOCKOHAIEH] 3ac00HU
cernapailii. MOBWHHI BiAOMpATH HACIHHS 13 MIHIMAJbHUMHU BTpaTaMH 010J0TTYHO-IIIHHUX
HACIHWH, 3a0€3MEeUNBIIN BUPILIICHHS MPOOJIeMH MIATOTOBKY HACIHHEBOTO MaTepial.

Cnucoxk BUKOPUCTAHMX JIZKepeJI

1. Konomii O.C., MeTtoguka OOCHIIKEHHS BIUIUBY T'€OMETPUYHOTO IOJIOKEHHS
HACIHHSI B TIPOCTOPI, NMPU MOTPAIUIIHHI Y BEPTUKAIBHUK acIipaliiHuii KaHall cernapaTopy.
[Tpari TaBpilichKOi Aep:kaBHOT arpoTeXHIYHOT akaaemii. — Memitonosb, 2013. — Bum. 13, 7.
3. —C. 124 -120.

2. Kropues C.B., Komoguit A.C. 2013. AHanu3 CymecTBYIONIUX CIIOCOOOB M CPEJICTB
s cenaparuu cemssiH. MOTROL. Motorization and energetics in agriculture. Lublin-
Rzeszow. Vol. 15. No 2. 197-205

3. Komomiit O. C. OOrpyHTyBaHHS KOHCTPYKTHBHO-TEXHOJIOTIYHHX IapaMeTpiB
ITHEBMOTPaBITAI[IHHOTO CelapaTopa HaCiHHS COHSIIHUKA:aBTOped. AKC. KaH/. TEXH. HayK.
Memnitonons: THAY, 2015. 23 c.

4. Kropues C. B., Komnoniit O. C. bararokputepialbHHiA aHaJI3 ICHYIOYHX CEMapaTopiB
HACIHHA 13 pI3HUM poOOYNM areHToM. MexaHizallis CUTbChKOTOCIIOAAPChKOTO BUPOOHHIITBA
XHTVYCI'. - Xapkis, 2015. - Bum. 156, 1.1.-C. 86-92.

5. Kropuer C. B., Kononiit O. C. Pe3ynbrat q10oCHiKEHHS PaIliOHATLHUX PO3MIpPiB
BEPTUKAIBHOTO acHipalliHOro KaHaJly CenapaTopa HACIHHS CUIbCbKOTOCIOJAPChKUX
KyabTyp. BicHuk XapKiBChKOTO HAIIOHATBLHOTO TEXHIYHOTO YHIBEPCUTETY CLIBCHKOTO

rocriogapcta im. [1. Bacunenka. Cepist: Texaiuni Hayku. Xapkis, 2014. Bum. 148. C. 56—
63.

HaykoBuii kepiBHuk: Konooiu O.C., x.m.u., cm. suki. xkageopu TKM, Taepiticoxuil
0epocasHUll acpomexHoo2iunull yHieepcumem imeri Imumpa Momopnoeo

37



1 Beeyxpaincoka Inmepnem-koughepenyis cmyoenmie ma MOJ0OUX GYEHUX
«Science and innovations in the 21st century» - 2021

GROWING MICROGREENS IN GREENHOUSES

Kovaliova V.K., klera4540@gmail.com
Dmytro Motornyi Tavria State Agrotehnological University

Self-cultivation of microgreens at home is a new fashion among chefs and fans of
healthy eating. But are tiny sprouts of microgreens so useful, as we are persistently told from
the pages of glossy magazines and from TV screens? As microgreens today, a number of
familiar vegetable crops are grown - broccoli, basil, arugula, peas, cilantro, coriander and
others.

The fashion for such sprouts - a cross between freshly sprouted grains and adult plants
- allegedly appeared in the 80s in Southern California with its love of healthy fresh food,
and then, without exaggeration, captured the whole world, migrating from expensive
restaurants to ordinary apartments and houses. Due to the high content of nutrients, such
food is considered very promising, and its consumption is steadily growing. Why are
ordinary sprouts so useful?

The fact is that a very young tops concentrate a lot of nutrients (minerals, organic acids,
vitamins, biologically active compounds) necessary for a plant during this period for active
growth and cell division. The plant "cares" about its future, and a person can use this
concentrate in their own interests - after all, all these substances benefit our body as well.

What substances, important for humans, does this microgreen contain in large
quantities? According to numerous scientific studies, in young seedlings there was
surprisingly a lot of vegetable protein, chlorophyll, vitamins (especially C, B, K, E),
carotenoid pigments, mineral compounds (potassium, calcium, phosphorus, magnesium,
iron, iodine, sulfur), essential oils.

Growing your own vegetables and microgreens can be hugely beneficial for your
health, the environment, and your bank account. It has become increasingly popular in the
last few years as they have been used more widely in the kitchen, both for their taste and the
health benefits they offer. You can grow them on a small scale inside your home or go bigger
and invest in larger crops using a greenhouse.

How to grow microgreens in a greenhouse? Growing microgreens requires first
building or buying a greenhouse and obtaining seeds. Then, choose the variety of
microgreens you want, set up automated watering and create an optimal climate in your
greenhouse for your greens.

Before you buy or build a greenhouse there are a number of things you should consider.
First, you will also want to research if you need a building permit to build a greenhouse in
the area you are looking to set up. Depending on where you live, you may need to consult
the city before building any new infrastructure.

Next, the location of your greenhouse is going to be critical in the success of your
plants. You are not going to want to put a greenhouse in a spot that is constantly shaded,
because then if you plant greens that need sunlight to thrive. Remember, it’s easier to
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provide shade than create sun. You can buy shade cloths if you build your greenhouse in an
area that is in full sun.

When you are planting your seeds, you’re going to want to make sure your seed
coverage is good as they need support while growing. If your seed coverage is ample, you
will see your microgreens grow thick and healthy. Once the seeds are laid, press them down
into your soil softly. Be sure they are wedged into the soil without being buried.

The soil you use is not going to be hugely important in the growing process. You can
use any high-quality potting soil; however, many growers have seen increased success using
soils that are fortified with natural ingredients. A common ingredient that may aid in the
growth of your microgreens is soil fortified with kelp.

If you accidentally bury your seeds you will have sprouts growing with soil on their
leaves which may be challenging to wash off of the sprouts once you’re going to eat them.
Keeping in mind the temperature and humidity the microgreens will want to grow in, the
process of watering your greens is also critical for growth.

When you first plant, you can lightly sprinkle some water over the top of the soil to
give it a little bit of moisture. Top watering is ok until the seeds germinate, at which point it
Is important that you switch over to bottom watering. You can do this by putting the tray of
soil that you planted in on top of a tray of water.

Leave the tray to soak for about 20 minutes before checking how much the soil was
able to absorb and pour the water out. If the soil has absorbed enough water, it should look
and feel moist to the touch and also be evenly watered. Ensure there are no dry patches in
the soil after watering.

By switching over to bottom watering, you are allowing the roots to soak up what they
need and avoid overwatering or damage to the sprouts. If you overwater you also run the
risk of causing diseases that can affect the plant due to overly wet conditions.

Diseases such as gray mold and damping off are possible to form in microgreens from
overwatering and are generally then exacerbated by a lack of air circulation. This highlights
the importance of having a good watering system and proper ventilation in your greenhouse.

As previously mentioned, most of the time your crops will be ready for harvest in about
two weeks after you’ve planted them. A good indicator is that the microgreens have
produced a second set of leaves which as referred to as their “true leaves”.

For some farmers, especially those aiming to make a profit, they will allow certain
trays to grow for an additional week. These results in a product called baby greens which
are also going to be a profitable and popular product to sell to consumers at farmers’
markets.

There are a variety of different kinds of microgreens, making them appealing to most
people. Some of the most common types include broccoli, radish, mustard, arugula, cilantro,
sunflower etc.

Since there are so many microgreens you can grow, there is likely at least one variation
that someone will be drawn to, both for taste and health benefit. Microgreens are high in
vitamin C, vitamin E, vitamin K, lutein, and beta-carotene.
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These nutrients are beneficial for the health of our eyes, skin, and can protect the body
against cancerous cells. This is one of the reasons microgreens have become increasingly
popular and more and more people are working to implement them into their diets.

If you are ready to try your luck with growing microgreens, you may be able to cut
back on your grocery store cost and make a side profit on selling the excess microgreens
you grow. If you’ve already started on your farming journey and have a greenhouse, you
can jump straight to buying your seeds and growing your crops.
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JOCJIIKEHHA CITOCOBIB TIJIBUINEHHA E@EKTUBHOCTI
BEI'ETATUBHOI'O PO3SMHOKXEHHSA THUJA OCCIDENTALIS L. TA
PINUS CEMBRA L.

Komnanenn B. A. viktoriakompanets@gmail.com
Hayionanvnuii neoacoeiunuii ynisepcumem imeni M.11. /[pacomanosa

XBOWHI POCIMHHU Hapasi € JyXe MOMYyJSIPHUMHU IIOJ0 BUKOPUCTAHHS 1X B SKOCTI
03EJICHEHHSI TEPUTOPINA, OCKUIBKU € BIYHO3CJICHUMHU 1 JOCUTh HEBHOATTUBUMHU O YMOB
3pocTaHHs. Penpoaykilito BCiX XBOWHHUX POCIMH MOXHA 3IHMCHIOBATH JBOMa CIIOCOOaMHU:
32 JIOMOMOTOK0 HACIHHOTO YM BEreTaTUBHOTO PO3MHOXKEHHs. OcTaHHINM crnocid € OuIbIn
e(DEeKTUBHUM, Yy TMOPIBHSAHHI 3 TMEPIIUM, OCKUIbKH JO03BOJISIE OTPUMATH TOYHI KOIIT
MaTepuHChKUX pociuH [1]. BeretaTBHE pO3MHOMKEHHS MPOOJIEMHO 3aCTOCOBYBATH IS
PO3MHOXKECHHSI THX BUJIIB, Y AKUX ITOTAHO BiJIOYBAETHCS pEreHEPaIlisl almikaIbHUX MEPUCTEM
KOpPEHsI, TOOTO 11l POCIIMHU IOCUTh BaXKO YKOPIHIOIOTHCS. BIZICOTOK YKOPIHEHUX JKUBI[IB Y
TaKUX POCIUH € HU3bKWH, ajie MBUAKICTh OTPUMaHHSI HOBUX POCIIMH 3HAYHO BHINA, HIXK 3a
YMOBH BUKOPHCTaHHS HACIHHOTO pPO3MHOKeHHs [2]. Po3risHeMo yMmMOBH TpOBEICHHS
BEICTATHBHOTO PO3MHOXKEHHS CTEOJIOBUMH JKHMBIIIMU JUISI XBOWHUX POCIHH TOPSIKY
Pinales.

Po3MHOXeEHHST cT€0I0BUMHU KUBIIMU XBOMHUX POCIWH HalieEeKTUBHIIIE MPOBOJIUTH
B3UMKYy. JlJis He3HayHOi KUIBKOCTI BHJIB NPOLEAYPY MOXKHA TIPOBOAUTH BIITKY.
OnTUMaIbHUMU CTPOKaMM TPOBEICHHSI JKHMBIIOBAHHS € Tepioj mepen HaOyOHSBIHHAM 1
PO3IyCKaHHSIM BEreTaTUBHUX OPYHBOK (Ipyra Jekaja JIIOTOro — Ieplia jJeKaaa KBITHS).
[Taronu cmig obupar 3 CEepelHbOI YaCTHMHU KPOHU IMOTOYHOTO a00 MHUHYJIOPIYHOTO
IPUPOCTY, 100pe chopMOBaHi, 3€ieHI, B SKUX III€ HE PO3MOYAIHUCS MPOIECH TPETUHHOTO
3nepeB’ sHIHHA. Bik MaTeprHCHKOT pOCIMHU HE TTOBUHEH rnepeuinyBaTa 10 pokis. JXKubiri
3arOTOBJISIOTH 3 I’ ATKOIO». 3pi3 CiiJl pOOUTH CTEPUIILHUM TOCTPUM Jie3oM Ha 12-15 cMm
HIDKYE BEPXHBOI YaCTMHHM Mojoforo maroHa [5]. XKuBiii XBOWHHMX POCIHH IICHS 3pi3y
JOIJTBHO BHUCTOSITH Yy BOJHOMY 4YH CHHPTOBOMY pO34YUHI (DITOTOPMOHIB TMPOTITOM
KopoTtkoro 4acy (10 18-24 rogun). Cepen TpaauIItHIX CTUMYISTOPIB KOPEHEYTBOPEHHS
HaiOuTbm BijomuMH € o-HadTmmonToBa kuciota (HOK), B-immominMacnsna xuciora
(IMK), PB-immominonroBa kuciota (IOK), abo rerepoaykcun [2]. Jlo po3uuny 3
YKOpPIHIOBauYE€M BapTO MOJATH JACPEBHE BYTUUIS JUIsl 3HE3apaKCHHs JUISHKU 3pi3y Ha
POCITHHI.

OOpo06IIeHi KUBIII CITIJT BUCAJIUTH Y TIOTIEPEIHRO MATOTOBIEHUN cyOCcTpaT. 3a3BHuai,
B SIKOCTi CyOCTpaTy IiJIsi YKOPIHEHHSI BUCTYIIA€ CyMINI MIiCKY Ta TOp(]y y CIIBBITHOIICHH]
1:1. 'muOuna BUCAAKM KUBIIB HE MOBUHHA TIEPEBUIIYBATH 3 CM, BIICTaHb MK CyCITHIMU
KUBIIMA — 5 cM. Hempumyctumo mepecynryBatu i HaaMIpHO 3BOJIOKYBAaTH CyOCTpar 3
YKOPIHIOBAaHWMH JKUBIISIMH, TOTPIOHO TOCTIMHO MiATPUMYBATH ONTUMAIbHY BOJOTICTH 1
temneparypy. JlIs 1sOro JOLUIBHO TOMICTUTH POCIMHUA JI0 MIKPOTEIUIMIN, SKa
3a0e3MeYnTh NIITPUMKY TeMIiepatypu B Mexax 20-25 C°, Bomoricts moBitps — 85-95% [4].
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[Ticas TpbOX MICALIIB YKOPIHEHHS AJIs OUIBIIOCTI XBOMHUX POCIIMH XapaKTepHa MosiBa
nepumx KopeHis. Yepe3 mMiBPOKY POCIMHU BapTO PO3CAAUTH B OKPEMIi TOPIIUKH, 00’ €MOM
1 1. Ha mocriiiHe MicL€3pOCTaHHA POCIMHU BHUCAIKYIOThCSI BXKE 3 HACTYIHOI'O POKY,
Ba)XKOBKOPIHIOBaHI BHIU — 111e Yepe3 pik [3].

Pe3ynbTaToM TMpoBeNEHUX HAMU JOCHIIKEHb € BU3HAUCHHS MEBHUX CHEIU(DIUHUX
BUMOT JIJIs1 €pEKTUBHOTO BUPOIIYBaHHS IKICHOTO caaquBHOTO Matepiany Thuja occidentalis
L. ta Pinus cembra L. nuisixom >KMBIIOBaHHS, & CaMe BCTAHOBJICHHS ONTHMAIbHUX CTPOKIB
MPOBEJCHHS JKUBLIOBaHHS, BUKOPUCTaHHS CyOCTpaTy [Isl YKOPIHEHHS, TEpMIiHH
nepecayKyBaHHS KHUBI[IB Ta BIUTHB 010JIOT1YHO aKTUBHUX PEYOBHH Ha MPOIIEC YKOPIHCHHS
Ta TMPHUPICT BEreTaTUBHOI Macu. BUWBYEHHS BIUIMBY pI3HOTO CKJIaay cyOcTpaTy MU
MPOBOJIMIIA 3 BUKOPUCTAHHSAM JIBOX HOro BapiaHTiB. s meprmoro BapiaHTy Oysio B3SITO
Topd Ta micOok y cmiBBiAHOWEHHI l:1, Ayng apyroro — meperHii, micok Ta Topd y
cuiBBigHomeHHsAX 1:1:1. BusiBUiocsa, 1m0 ONTHMaTbHUM CyOCTpaToM [JIsi BKOPIHEHHS
creOsioBuX xkuBIiB Thuja occidentalis L. Ta Pinus cembra L. € cyminn micky i Topdy (pH 5-
7) y cniBBigHomeHH1 1:1 (Tabmuus 1, 2).

Tab6aumg 1

Bruins cyOGcTpaTty Ha picT 1 po3BHTOK KUBIIIB TY1 3axigHoi (Thuja occidentalis L.)

Ne Bapiant gocniny YkopineHus, %

1 Topd + micok 40

2 Topd + micok + neperHiii 15

Ta0mung 2
Brumie cyOcTpaTy Ha piCT 1 PO3BHTOK JKHBIIIB COCHU KeIpOBOI eBporeichkoi (Pinus
cembra L.)

No Bapiant gocniny YkopineHus, %

1 Topd + micok 8,3

2 Topd + micok + neperHiit 0

Hamm Takoxx Oyna migTBepjKEHA Teopis MPO Te, IO YKOPIHEHHS IEBHOTO BHUIY
HOTpiOHO 3aIMCHIOBATH B ONTHMAJbHI IS LBOTO CTPOKHM mepioay poky. s Thuja
occidentalis L. Takum mepiogoM € kBiteHb (Tabmuis 3), a ais Pinus cembra L. — tpaBens
(Tabmuis 4).

Tabmunsa 3

BB cTpoKiB JKMBIFOBAaHHS Ha TPOIEC YKOpIHEHHS XHBIIB Tyi 3aximHoi (Thuja
occidentalis L.)

No CTpOKH KUBIIOBAaHHS Ykopinenus, %
1 KgiteHp 25

2 UepBeHb 10

3 CeprieHb 0

Tabmuusa 4

BrimuB cTpoKiB JKMBIFOBaHHS Ha MPOIEC YKOPIHEHHS COCHU KEIPOBOi €BPOTEHCHKOT
(Pinus cembra L.)

No CTpOKM KUBIIOBAHHS VYkopinenss, %
1 TpaBenn 8,3
2 UepBeHb 0
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| 3 | CeprnieHb | 0 |

BcranoBneHno, po3MHoKyBaTH cTeOI0BMMH >kuBLsiME Thuja occidentalis L. ta Pinus
cembra L. B yMoBax 3aKpHTOr0 IPYHTY JAOLLIHHO 3 BAKOPUCTAHHSIM KOPEHECTUMYTFOIOYIX
pPEYOBUH. 3aCTOCYBaHHs CIIOJYKH AyKCHHOBOI MPHUPOJX JAJI0 MOKIIHUBICTH 30UIBIITUTH
MOKA3HHUK YKOPiHEHHS XUBIIB Ha 8,3% y Thuja occidentalis
L. (tabmuis 5) ta Ha 40% y Pinus cembra L. (TaGauimst 6) mMOpiBHSIHO 3 KOHTPOJLHUM
BapiaHTOM.

Tabnuusg 5
BrnuB 010J10r1YHO aKTUBHUX CIIOJIYK Ha MPOIEC YKOPIHEHHS 3/1epeB’ IHUTUX JKUBIIIB
Tyi 3axigHoi (Thuja occidentalis L.)

No Bapiant gocniny YkopineHHs, %
1 KouTpons (Bona) 15
2 KopneBin 40

Tabmunga 6
BrniuB 010J10r1YHO aKTUBHUX CIIOJIYK Ha MPOIEC YKOPIHEHHS 3/1epeB’ SHUTUX JKUBIIIB
COCHH KeapoBoi eBporneiichkoi (Pinus cembra L.)

No Bapiant gocniny YkopineHus, %
1 Kontpons (Boja) 0
2 Kopuesin 8,3

Pesynbpratom mpoBeeHNX HAMH JOCITIDKEHb € BUSHAYCHHS CIICIU(IIHIX BHMOT IS
e(eKTUBHOTO BHPOIIYBaHHs SKICHOTO CaJWBHOTO Marepialy Tyi 3axiIHOI Ta COCHH
KEJPOBOI €BPOMENCHKOI MUISIXOM >KUBIFOBAHHS, a CaM€ BCTAHOBIICHHS ONTHMAaJbHUX
CTPOKIB TIPOBEIACHHS >KMBIFOBAHHS, BUKOPUCTAHHS CYOCTpaTy IJisi YKOpPIHEHHS, TEPMiHH
nepecaKyBaHHS JKHUBIIIB Ta BIUIMB O10JIOTTYHO aKTUBHUX PEYOBHH HA MPOIIEC YKOPIHEHHS
Ta MPUPICT BETC€TATUBHOI MaCH.
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MIKROGRUNEN ALS BUSINESS

Kotov I.A., igor.kotov180302@gmail.com
Taurische staatliche agrartechnologische Dmytro Motornyi-Universitat

Das Thema gesunde Ern&hrung wird heute immer wichtiger. Die Grindung eines
eigenen Geschafts fir den Anbau hochwertiger Lebensmittel bleibt aktuell.

Ziel der Arbeit ist es, die Aussichten fir den Anbau von Mikrogriinen als Geschaft zu
analysieren.

Steigt man erst einmal tiefer in die Thematik Urban Farming ein, ist der Microgreen-
Businesstrend aus den USA langst nicht mehr zu Gibersehen. In wenigen Jahren hat sich rund
um das Thema eine komplette Entrepreneurship-Szene gebildet, wochentliche Umsétze
jenseits der $1000 gehdren zum Branchenstandard. Unternehmer bestatigen auf ihrer
Erfahrung das Wachstum und die Relevanz den Richtung. Grundsatzlich handelt es sich bei
einem Microgreen-Business um das Zichten und Verkaufen von Pflanzensprésslingen,
oftmals im privaten Umfeld. Der Trend ist insbesondere in urbanen Gebieten zu
verzeichnen, da Menschen oftmals nur unzureichende Gartenflachen besitzen und deshalb
ihre Pflanzen im eigenen Haus anbauen. 10 Quadratmeter ist genug fir den Anbau von
Microgriuns. Mikrogriin kann das ganze Jahr tber wachsen, unabhéngig von der Jahreszeit.
Die Aussaat von Samen auf Mikrogriin erfordert keine speziellen Kenntnisse und
Féahigkeiten. Der Boden muss nicht kultiviert und gediingt werden, Rillen einer bestimmten
Tiefe machen und sich an das Pflanzschema halten. Zur Herstellung werden die Sprosslinge
auf Tabletts in normale Blumenerde gesetzt, in ein Lagerregal geschoben und mit
Réhrenlampen bestrahlt. Nach ca. 8-12 Tagen kénnen die Microgreens konstant geerntet
werden, eine optimale Luftfeuchtigkeit sowie ein Raumklima zwischen 18-20 Grad sind
hierbei die Voraussetzungen. Das geschnittene Mikrogriin kann nicht langer als eine Woche
im Kihlraum bei einer Temperatur von 2-4 Grad gelagert werden. Aber die nitzlichsten
Sprossen werden in den ersten 12 Stunden nach der Ernte betrachtet. Wenn Sie (ber
bestimmte technische Fahigkeiten verfuigen, koénnen Sie selbst Geréte fir den Anbau von
Microgrins herstellen oder eine vorgefertigte mehrstufige Installation kaufen. Im Vergleich
zur herkdbmmlichen Landwirtschaft auf 1 Quadratmeter Microfarm wachst 30 Ribenernte
pro Jahr, das heil3t, 15 kg Mikrorriiben, das ist dreimal mehr.

Ein solches Geschaftsmodell bringt viele Vorteile mit sich. Zum einen erweist sich der
Herstellungsprozess, auch dank der relativ geringen anféanglichen Investitionskosten unter
$500, als kostengiinstig und unkompliziert. Hierdurch beschrdnken sich die
Markteintrittsbarrieren lediglich auf die vorhandene Flache, regulatorische Auflagen sowie
das regionale Wettbewerbsumfeld bzw. den vorhandenen Kundenstamm. Unterschiedliche
Abnehmer reichen von Restaurants tber regionale L&den bis hin zu Privatpersonen, die tiber
den Wochenmarkt bedient warden. Zum anderen ist der Return on Investment, also die Zeit
der Kostenamortisierung, bei entsprechender Auftragslage bereits nach wenigen Wochen zu
verzeichnen. Hierdurch kann bereits frih ein profitables Geschaftsmodell entstehen,
welches schnell Gber einen Nebenverdienst hinausgeht. Ein weiterer Grund fur den Boom
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sind mit Sicherheit auch die gesundheitlichen und geschmacklichen Vorteile fur den
Abnehmer. Wéhrend Restaurants regionale Microgreens als Topping fiir eigene Gerichte
verwenden, profitieren private Konsumenten von einer beispiellosen Nahrstoffbilanz.
Sprosslinge enthalten deutlich mehr Vitamine als ihre ausgewachsenen Geschwister und
sind dadurch um ein vielfaches gesilinder, einem Dutzend verschiedener Studien bewiesen
wird.

Abschlielend l&sst sich sagen, dass der Vertrieb von Microgreens ein durchaus
lukratives Geschaftsmodell darstellen kann. Markteintrittsbarrieren sind relativ leicht zu
Uberwinden. Das Geschaft kann die fuhrende Richtung der 10 Zukunft werden und die
traditionelle Landwirtschaft ersetzen. Und das Potenzial des neuen Marktes wird in naher
Zukunft die Aufmerksamkeit der landwirtschaftlichen Beteiligungen auf sich ziehen.

Quellenverzeichnis

1. Microgreen Business in Deutschland — ist das tberhaupt mdéglich?: URL:
https://refarm.de/ist-ein-microgreen-business-auch-in-deutschland-moeglich/ (mata
3pepHeHHs: 25.04.2021).

2. Eigene Nische: Wie man ein Geschaft auf mikrogrinen und essbaren Blumen
schafft. URL.: https://agravery.com/uk/posts/show/svoa-nisa-ak-stvoriti-biznes-na-
mikrozeleni-ta-istivnih-kvitah (nara 3Bepuenns: 25.04.2021).

Sprachliche Beratung: Bilous N.W., Oberlektorin fiir Deutsch auf dem Lehrstuhl fir
Fremdsprachen, Taurische staatliche agrartechnologische Dmytro Motornyi-Universitat,
Melitopol
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OOPTUDIKALIA M’ACOINPOAYKTIB MIKPOHYTPICHTAMMU

Kpasuyk B.B., galen@i.ua
Hayionanvnuti ynisepcumem xap4oux mexuonoziu

B npomneci 30epiraHHs TOTOBOTO MPOAYKTY HUPH, LIO BXOJATH 10 HOro CKIaIy
OKHUCITIOIOTBCS, a 1€ TPHU3BOAWTH JIO 3HMKCHHS 1X SIKOCTI i, BIiMOBITHO, CKOPOYCHHS
TepMiHy 30epirans. OTHUM 13 CIIOCOO1B M1BUILICHHS SKOCTI Ta MOJIOBXKEHHS rapaHTIHHOTO
TEpPMiHy 30epiraHHsi MPOAYKIIT € BKIIOUYEHHS 0 iX CKJIaAy NPUPOJHUX aHTHOKCUAAHTIB.
ToMy akTyaJlbHUM € BUBYCHHS BIUTUBY POCIMHHUX JO0ABOK 3 aHTHOKCHJIAHTHUMH
BJIACTHBOCTSIMHU Ha MPOIIEC OKMUCHEHHSI )KUPIB 3 METOI0 PO3POOKH HayKOBO-OOTPYHTOBAHMX
TEXHOJIOTIYHUX 3aXOiB IIOJ0 iX BUKOPHCTAHHS B TEXHOJIOTISIX M'SCONPOIYKTIB Ta
[MABUILEHHS 01070r14YHOT IIIHHOCTI 1X.

[Tnoau romki MICTATh Y CBOEMY CKJIaJl LIMHK, WO, CEJIeH, 3alli30, KaJbIlii, ¢ocdop,
KaJliid, repMaHii, Maruii, Miae, kKooansT, BiTamiau A, C, B1, B2, B6, B9, E. To0T1o 3aBasku
MIUPOKOMY CIIEKTPY HEOOXITHUX JIIOJUHI MIKPOEJIEMEHTIB 1 BITAMIHIB SATOAM TOJKI
MiABUIIYIOTh TOHYC, JAIOTh 3apsi]l €HEeprii, HOPMaJi3ylTh POOOTY HEPBOBOI CHCTEMH,
MOKPAIIYIOTh 3ip, MABUIIYIOTh PIBEHb T€MOTJIO0IHY Y KPOBi.

JliHOoNeBa KHMCOTA, IO MICTUTHCS Y IJIOJIaX TOJKI, CHATIOE KUP, TOMY IIETOJIOTH
4acTO JOJAIOTh IX y paIlloH II€ETUYHOTO XapuyBaHHs. Lli muiogu miaTpumyroTh OaylaHc
MIKpO(JIOpH KHINIKIBHUKA, OYMINAIOTH IEUIHKY, BUBOJATH 3aiiBYy PIAUHY 3 OpraHizmy.
Aroau roKI TIATPUMYIOTh Y HOPMi KPOB'SSHHM THCK, HOPMAITI3YIOTh PIBEHb XOJECTEPHUHY 1
IyKPY Y KpOBIi, 3a0e3MeuyoTh NpopiIaKTUKY BUHUKHEHHSI OHKOJIOTTYHUX 3aXBOPIOBaHb.
BoxuBaHHS STOM TOJKI BIUTMBAE MPAKTUIHO HA YCiI METa0OJIIYHI MPOIIeCH B OpraHizmi. 3a
iXHBOIO JIOTIOMOT'OI0 KHINIKIBHUK (YHKIIIOHYE Kpalle, a IUIYHOK BHPOOJsSe OuTbIIe
(bepMeHTIB, 10 BIAMOBIIAIOTH 32 3ACBOECHHS MOKMBHUX eJleMeHTIB. [ledinka i ycs cucteMa
BHUBEJCHHS YKOBYI aKTHBI3YEThCS, KOJHM BCTYMAIOTh Y JIiI0 STOAM TO/Ki. BlacTuBOCTI sTiA
TOJIK1 JIO3BOJISIFOTH TOJIIIITYBATH CTaH MIKIPU Ta TO3UTHUBHO BIUIMBATH Ha 3ip. PeuoBuHa
3€aKCAaHTHUH Yy HUX, MOB’sA3aHa 3 AKTHBHICTIO BiTaMiHy A, TalbMy€ PO3BHUTOK BIKOBHX
3aXBOPIOBaHb, OB’ I3aHUX 13 JeTeHEpaIli€lo CITKiBKH. JIikyBaJIbHI BIIACTHBOCTI SITOU TOIK1
e(eKTHBHO BUSBISIOTH ceOe MPH HEMONIKaX €HIOKPUHHOI CHCTEMH Ta 3aXBOPIOBAHHSIX
IIIUTYHKOBOT 3JI03H.

Ha xadenpi texnomorii m'sca 1 M'scaux mnponykrieB HYXT po3pobneni m'sicHi
HamiBpaObpuKaTH MOCIYeH] 3 BUKOPUCTAHHAM €KCTPAKTY ST1]] TOXKI.

[IpoBiBIIM OpraHONENTHYHI JOCTIPKCHHS MOXKHA CKa3aTH, 10 OTpPUMaHi 3pa3Ku
MalpTh 30aJJaHCOBAaHWM CMaK, 3 TPUEMHUM KOJHOPOM Ta TeKCcTypor. IIpoBeneni
JOCHIJPKEHHST  (PI3MKO-XIMIYHUX Ta MIKPOOIOJIOTIYHUX MOKa3HHUKIB TOTOBOTO BHPOOY
BIIMOBIZIaIOTh BUMOTAM JI1F0UNX HOPMATUBHUX CTAHIApPTIB.
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BpaxoByroun BUIIEBUKIA[CHI JaHI, IJIAHYEMO pPO3POOJISATH HOBI MPOIYKTH
XapuyyBaHHS 3 M'ICHOI CHPOBUHH Ta €KCTPAKTY ST1J FOJXK1 3 METOIO MMOKPALIEHHS 3/10pOB's
JoeH Ta 30anaHCyBaHHs XapuyBaHHS.
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HIKAHTHI KOBBACKU IJIA I'PUJIA 3 JOJABAHHSAM ITAPME3AHY

Mensinuk M.O., galen@i.ua
Hayionanvnut ynisepcumem xap4ogux mexHonoziu

OpHUM 13 OCHOBHHMX HAaNpPSMKIB BUOOPY PELENTYPHUX KOMIIOHEHTIB € BUKOPUCTAHHS
PEYOBHH TPUPOJHOTO TOXO/KCHHS, IO BIUIMBAIOTh HE JUIIC Ha (YHKIIIOHAJIBHO-
TEXHOJIOT1YHI BJIACTUBOCTI CHUPOBHHH, ajie 1 BOJOJIIOTh BHUCOKOK O10JIOTIYHOIO 1
(1310JIOT1YHOIO AKTUBHICTIO HA OPTaHi3M JIIOAUHHU.

[IpoBiBmM  JiTepaTypHHH  OIJIsiA, OOpaHO ISl JOCHKEHHS  MOJKJIMBOCTI
BUKOPHUCTAHHS B TEXHOJIOT1IX M'SICONPOAYKTIB — cupy [lapmesan abo mapMizKaHo peaKaHo
(iran. Parmigiano Reggiano) — itanilicbkuii TBepauil cup 3 KOpoB'situoro moisioka. Kpim
YyJOBUX CMAaKOBUX XapaKTCPUCTHK, MA€ TaKOX IHIIN BaxJMBi sKOCcTi. Ilompu BUCOKY
KaJIOPIMHICTD, JIETKO 3aCBOIOETHCS] OPraHI3MOM, TOMY JIiKapi peKOMEHYIOTh HOTO JTIOJISIM 3
OCJIa0JICHUM TPaBJIEHHSM, JITSIM 1 ocobam, crapiium 3a 50 pokis.

[TapMmimkaHO BHUTOTOBISAIOTH y perioHi Emumisi-Pomanbs, 30kpema, y MNPOBIHIIISAX
[lapma, bononws, Pemxo-Eminigs, Moagena ta Mantysa. Kupuicte — 32%. us
BUTOTOBJIEHHS | Kr mapMe3aHy moTpioHO 16 1 Monoka. Y crpaBy Hae BUKIIOYHO CBIKE
MOJIOKO, WOTO HE MiIJal0Th HISKIM MeXaHI4Hi 00poOlli, HaBITh BEPIIKH BUAAISIIOTH
JacTKOBO 1 000B's13k0BO Bpy4Hy. Ilepion mo3piBanHs — He Mmenmie 12 micsmiB. Ctapuit
napMeKaHo Mo)ke MaTH Bik 10 10 pokiB, B mporieci 703piBaHHS BiH CTa€ MIOpa3 CyXIilIuM.
€ 0BOJI1 KPUXKUM, Ma€ APIOHO3EPHUCTY CTPYKTYPY.

[Tapme3an — BigMiHHE pKepenio Ouika 1 kupy. Jlo ckiaay BXOISTh BITaMmiHU 1
MIKpOEJIEMEHTH — KaJbIlii, BiTamiH A, Bitamiau B6 1 B12, ¢ocdop, nunk, mins. Bmict
611ka mocsarae 30%, 1o € 0JIU3bKUM 0 AKX BHJIB M'sca.

CrpaBxHili TIapMe3aH JIETKO 3aCBOIOETHCA 3aBASKM CBOIM  MPOOIOTUYHUM
BJIACTUBOCTSM, a TaKOK MICTUTh O0arato Kajiblito. Ile 3MiI[HIOE€ KICTKHM Ta 3aXHUIIA€ iX BiJ
octeornopo3y. KpiMm Toro mapmesan — 11¢ 0€3J1aKTO3HUN MOJIOYHUH TTPOTYKT.

Ha xadenpi rexnomnorii m'aca i M'ascaux npoayktiB HY XT po3po6aeHo HaniBpadpukar
KOBOACKHM JIJIsl TPUJIS 3 TApPME3aHOM B HATypaJibHil 00OJIOHIII.

[TpoBiBIIM OpraHONENTUYHI JOCTIIHKEHHS, BCTAHOBJICHO, [0 PO3POOJICHUI TPOIYKT
BOJIOJII€ YHIKATLHUMU Ta HETIOBTOPHUMHU CMAaKOBHMH BJIIACTHBOCTSIMH.

Jlns miaTBEepIKEHHS JIOMUIBHOCTI PO3pOOKH Ta BIPOBAKCHHS HA BUPOOHHUIITBI
«KoBbacok mis rpwiis 3 mapMe3aHoM» OyayTh MpoBeaeHi (Pi3uKo-XiMidHI, TEXHOJIOT14HI,
MIKPOO10JIOT14H1 AOCHIKEHHS, a TaK0X BU3HAYEHHS BMICTY MIKPO Ta MaKpOEJIEMEHTIB
CIIOYATKY Y BUKOPUCTOBYBaHIi M’ SICHIM CUPOBHHI, IOTIM B CUPUX Ta CMa)KEHHX KOBOACKax
3 MapMe3aHOM, BCTAHOBUTHU BTPATH MPHU CMaKCHHI Ha PEIIITKAX TPUITh.
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3armiaHoBaHO POMHUCIIOBY anpooaIio po3podiaeHoro HamiBhaOpuKkaTy KOBOACOK st
TPUJIS 3 TAPME3aHOM 3 METOIO PO3ITUPEHHS ACOPTUMEHTY BITUM3HSIHUX M'SICOTIPOTYKTIB.
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VERTICAL FARMING

Novoseltsev R.V., novoseltsev79@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

The human population is expected to reach 9.7 billion by 2050, almost 70% of whom
will live in cities. Not only does this population growth put tremendous pressure on the basic
infrastructure that is necessary for modern society to function, but increasing urbanization
also makes it more difficult to access the vital nutrients that we need to live. Agriculture,
demanding increased production over the next three decades, to satisfy a want of consumers
growing needs.

The i1dea was to grow food "vertically," using a hydroponic system. In usual farm it
is very difficult to protect the plants from outside contaminants such as pollution and pests.
On the vertical farms we can growing plants in stacks or towers. One tower can easily hold
dozens of plants stacked on top of each other, all receiving nutrients and natural resources
through the same system. With this method, farms take up 99% less soils, than in usually
farms. It is making it easier to keep them in greenhouses that protect them from
environmental factors. Vertical farming's main advantage of using technology is to increase
yields with the less areas. Plants fed with artificial nutrients is a "closed loop" system that
recycles inputs; and its effectiveness in minimizing water is an important part of why, that
proponents consider vertical farming sustainable. Researches shows that compared to
conventional agriculture, hydroponic farming can increase lettuce yields per area by about
11 times, while using 13 times less water. The «Eden Green» hydroponic technology is
constantly growing to include more and more options. Now it is possible to growing more
than 50 types of plants, including leafy greens, peppers, and microgreens. The most
popular crops are Spinach, Butterhead lettuce, Kale, Romaine, Mint, Lavender, Basil.
In a greenhouse covering area less of 1 hectare, you can grow 11-13 yeilds during
year-round for fresh, healthy produce. This equates to about 2.7 million servings of
leafy greens annually, the kind that are both incredibly tasty and nutrient dense too.
And the same large-scale greenhouse can provide until 30 full time jobs.

And now we learned about smart greenhouses that grow herbs, berries, and
vegetables all year round. The entire process is automated: computer vision sees how
everything grows, neural networks understand whether everything is normal, and
drones are used to control the crops. Artificial intelligence offers different
optimization scenarios: to increase the light day, to change the temperature and mix
up the nutrient solution a little. There is an electronic agronomist, it knows in advance
how to mix nutrients.

The opponents of this system says that about economic viewpoint this system is very
expensive to use. During the growing season, the sun shines on a vertical surface at an
extreme angle such that much less light is available to crops than when they are planted on
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flat land. Therefore, supplemental light would be required. Bruce Bugbee claimed that the
power demands of vertical farming would be uncompetitive with traditional farms using
only natural light. Environmental writer George Monbiot calculated that the cost of
providing enough supplementary light to grow the grain for a single loaf would be about
$15. An article in the Economist argued that "even though crops growing in a glass
skyscraper will get some natural sunlight during the day, it won't be enough" and "the cost
of powering artificial lights will make indoor farming prohibitively expensive". Moreover,
researchers determined that if only solar panels were to be used to meet the energy
consumption of a vertical farm, “the area of solar panels required would need to be a factor
of twenty times greater than the arable area on a multi-level indoor farm”, which will be
hard to accomplish with larger vertical farms. A hydroponic farm growing lettuce in Arizona
would require 15,000 kJ of energy per kilogram of lettuce produced. To put this amount of
energy into perspective, a traditional outdoor lettuce farm in Arizona only requires 1100 kJ
of energy per kilogram of lettuce grown.

As the book by Dr. Dickson Despommier "The Vertical Farm" proposes a controlled
environment, heating and cooling costs will resemble those of any other multiple story
building. Plumbing and elevator systems are necessary to distribute nutrients and water. In
the northern continental United States, fossil fuel heating cost can be over $200,000 per
hectare. Research conducted in 2015 compared the growth of lettuce in Arizona using
conventional agricultural methods and a hydroponic farm. They determined that heating and
cooling made up more than 80% of the energy consumption in the hydroponic farm, with
the heating and cooling needing 7400 kJ per kilogram of lettuce produced. According to the
same study, the total energy consumption of the hydroponic farm is 90,000 kJ per kilogram
of lettuce. If the energy consumption is not addressed, vertical farms may be an
unsustainable alternative to traditional agriculture.
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HICJA3BUPAJIBHA OBPOBKA 1 3BEPI'AHHSA HACIHHSA
COHAIIHUKY

Ipoxomiii B.C., aelxandr@rambler.ru
Taspiticbkuil depaircagHuli a2poOmexHoN02IYHULL YHIgepcumem
imeni [[mumpa Momoprozo

CoHAIIHUK - OCHOBHA oJsiiiHa KynbTypa B Pocii, HaciHHa #oro mictats 29- 57%
macina. bauzeko 80% cupoBUHH, IO TEPEPOOISIETHCS MACIO KUPOBOI MPOMUCIOBICTIO,
CKJIQ/Iaf0Th HACiHHS COHSIIHHUKY. Macjo COHSIIHUKY 32 CBOIMU CMAaKOBHMH SIKOCTSIMU 1
KaJOPIHHOCTI BBAXKAETHCS OJHHUM 3 KpaIlIHX.

Bono Oarate Ha Bitamiau A, I, E, K. 3 nymmuHHs XiMidHa TPOMUCIOBICTh BUPOOJISE
cnupT, riainepud. [Ipu nepepoOiii HACIHHS OTPUMYIOTH LIHHI KOPMH Makyxa 1 mpoT. B
OCTaHHE ACCATUIITTS IUIOLII MOCIBIB COHSIIHMKY 3HAYHO PO3MMpHINCT B YKpaiHi. B
NEpILy 4Yepry Iie MOSICHIOEThCS BUCOKOI PEHTAOENBHICTIO BHUPOOHUIITBA OJIIEHACIHHS.
BpoxailiHicTh pailoHOBaHUX COPTIB MPU BUCOKINA arpoTexHilli gocsrae B obmacti 15 -16 1
/ ra.

Crasie BUpOOHUIITBO, 30€piraHHs 1 mepepodka CiIbCHKOTOCTIOAAPCHKOT MPOAYKIIii B
arponpoMHUCIOBOMY KOMIUIEKCI MOKe OyTH 3a0e3ledueHo MpH MPOBEICHHI HAayKOBO-
TEXHIYHOI Ta 1HHOBAI[IMHOI MOJIITHKH, CIIPSIMOBAHOI Ha 1HTEHCU(IKAIIIIO Ta MiBUIICHHS
e(eKTUBHOCTI arpapHOro ceKTopa €KOHOMiku. Ha mepriomy rmiaHi CTOSITh MHUTaHHSA
eHepro30epekeHHs, co0IBapTOCTI 1 sKocTi npoaykii. [Ipu mpoMy mepriodeprona yBara
Mae OyTH MNpHUAIEHA EHEPrOEMHUM TEXHOJOTTYHUX TMpoleciB. Y MicIsI30UpanbHOT
00pOOKH TaKUM IPOIIECOM € COPTYBaHHS 1 HU3BKOTEMIIEpAaTypHA CYIIIKA OJ1€HACIHHS.

CucTeMHMH MiAXiA 10 PpO3pOOKH 1 MPOEKTYBaHHS aBTOMATHU30BaHMX 1 KEPOBAHUX
CYIIMJIbHUX Ta OYMCHUX CHOpPYJ Nepeadadae 10 po3risAy IMHUPOKE KOJIO 3aBAaHb, Kl B
nporeci micaa30upanabHOi 00poOKM BHUpINMIEHI 3 PI3HUM CTYIEHEM JOCKOHAJIOCTI,
PI3HOIUIAHOBO 1 paHille HaAaMH He posrisaanucsa. ToMy HEOOXiHO CHUCTeMaTH3yBaTH
HasBHI pIIMICHHS, JOONPAIIOBATH PSJ NPHHIIMIIOBUX TIOJIOKEHb aBTOMAaTH3aIlil
TEXHOJIOTTYHUX MAIWH, TOTOKOBUX JIIHIN 1 MANPUEMCTB, IPUBECTH METOIU MOOYIOBH 1
PO3paxyHKy TE€XHIYHUX MPUCTPOIB B €NMHUN CHCTEMHUN KOMIUIEKC 3 aBTOMATH3aIII€IO.
ABTOMaTH3aIIis JO3BOJISIE MIIBUIIUTH MPOMYCKHY 3/IaTHICTh CYIIMIBHUX 1 COPTYBATBHUX
MYHKTIB, 3HU3UTU COO1BAPTICTH OOPOOKHM 30€piraHHs MPOAYKIIii, MOJIMIIUATH i AKICTb.

Cran 30epiraHHs OJIHHOTO HACIHHSA XapaKTepU3y€ IHTCHCUBHICTh JIMXaHHS,
TeMreparypa 1 BOJIOTICTh. I[HTGHCHUBHICTh JWXaHHS BH3HAYAETHCSA  KUIBKICTIO
BYTJICKHCIIOTO Ta3y, IO BUIIISETHCS B OMUHHUINO Yacy. 3a manumu BHJII3 umm Bute
TEeMIiepaTypa i BOJIOTICTh, TUM IHTCHCHBHIIIE nuxaHHsA. OHAK 3pOCTaHHS IHTEHCHBHOCTI
TUXaHHS CTIOCTEpIraeThes Jwmine a0 neBHux temmeparyp (50-60C), micas yoro HaciHHA
rUHYTh. TOMYy KUIBKICTh BYIVIEKHCIOrO razy SIK MmapameTp O10JO0Ti4HOT aKTHUBHOCTI
OJIHO3HAYHO XapaKTepHU3ye CTaH 30epiranHs monHo 310panoro macu. Lleit mapameTrp moxe
OyTH BUKOPWCTAHWH JUIsl BU3HAUYCHHSI HEOOX1THOCTI BEHTIIIIOBaHHS 3epHA. TemmepaTtypa
1 BOJIOTICTP MOXYTh XapaKTEPU3yBaTH CTaH HACiHHA COHAMHHUKY. Cymika MOXe
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MPOBOJAUTHUCS J10 KIHIIEBOT (KOHAUIIIMHOT) BOJIOTOCTi @00 /10 BOJIOTOCTI, MPH SIKiH MOKJIMBA
KOHcepBallis 3epHa. [lix yac KoHcepBalli 3epHa MOXKHa CIOCTEpIraTv JBa mepiogu. Y
NepIIii nepioJl, KOJU BOJOTICTh HACIHHSA BUCOKA, HEOOX1THO CTBOPUTHU PEKUM HAUOLIIbII
IHTEHCUBHOTO 3HIMaHHs BOJOrd. MoXHa MojaBaTi B YyCTAHOBKY MaKCUMalbHy KUIbKICTb
NOBITPsA. 3HIMAaHHS BOJIOTM MO€E MPOBOAUTHUCS K MiAIrpituMm Ha 2-7C, Tak 1 XOJIOJHUM
MOBITPSM.

VY npyriit mepios 36pHO OXOJOKYEThCA Yy BCIX BUIAJKax, KOJIHU WOTro TeMImeparypa
Oyne BUILOIO TeMiepaTypu noBiTps Ha 2-30 C. BeHTumoBaHHS NMPOBOJUTHCS 10 TUX I,
OKM HE HAacTaHEe PIBHICTb TeMmmepaTyp 3epHa 1 moBitpsa. Cyiika B miapax HpOTIKae 3
HepiBHIN mBUAKICTIO. [IIBHAIIIE TOCATaIOTH KIHIIEBOI BOJIOTOCTI IIApU 3€pHA, TPUJIETIIl 10
HNOBITPOPO3NOJIUIBHOI TpyO1 B HUKHBOMY T0sIC1 OyHKepa. B ocTaHHIO 4yepry BUCHUXAIOTh
3epHa OJM3bKO 30BHINIHBOI CTIHKM OyHKepa B BepXHboMy mnosci. lle mosicHoeThCs
HEPIBHOMIPHICTIO PO3MOLIY MOBITPS 1 Pi3HOI OCYIIYBaJIbHOI 3JaTHICTIO MOBITPS MO
BEpPCTBAM 3€pHA. Y HUKHBOMY MOsici OyHKEpa MUTOMa BUTpaTa MOBITPs OlbIle, HIXK y
BEPXHHOMY 1 CEPETHHOMY TOSCI.

XapakTtep NpOTIKAHHA CYIIKA B CYIIMJIBHHUX arperatax CXO0Xui 3 NpolecoM B
3epHOCYIIapKax, PI3HUIISA JUIIE B TeMIEpaTypl CYyIIUIBHOIO areHTa. Y BEHTHJILOBAHUX
OyHKepax CyIlIKa MpoBOAUThCsS atMochepuum (abo miairpitum Ha 2-50 C) noBiTpsim, a B
3epHOCYIIAPKaX - TapsiYuM. TOMY IMIBUAKICTh CYIIIHHS OJIIEHACIHHS 3HAYHO HUXKYE, HIK B
3epHOCYLIapKax.
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CIHOCOBM MOAPIBHEHHA CUPOBUHHU TA CKIAJAHHSA ®APLIY Y
TEXHOJIOT'TI HANIBKOIMYEHUX KOBEAC 3 BUKOPUCTAHHSM
BIJIKOBO-’KMPOBOI'O HAITOBHIOBAYA

Pymiok B.II., witalka_net@ukr.net
Maciunnii B.M., paswwl@ukr.net

Xopynxka T.0., 0112199277@ukr.net
Hayionanvnut ynisepcumem xap4oux mexHonoziu

JUist gochipKeHHsT POo3poO0JIEHO pEelenTypu  HaIIBKOMYEHMX KOBOAC Ha OCHOBI
KOMOIHYBaHHSI CBUHOTO Ta SUJIOBUYOM M’sica, 3 JIOJJABHHSM COJIi, HITPUTY HATPIIO,
HaTypaJIbHUX CHEIid Ta OIJIKOBO-)XHPOBOTO TPOAYKTY B SKOCTI HANOBHIOBaua, s
HanmoBHEHHs1 B3sATO (i0poy3Hy kKoBOacHy oOosionky (Nalo Faser D=45). IIpoBeneno
MOPIBHSHHS 3pa3KiB  HAIMIBKOIMUEHMX KOBOAC, BHUTOTOBJEHHUX JBOMa CIOCOOaAMH
noApiOHEHHS Ta CKJIaJlaHHs dapiry.

[epimii 3pa30K BUTOTOBJICHO 13 3aMOPOKEHHUX OJIOKIB M'sica 3 BAKOPUCTAHHSIM METOTY
NnoApiIOHEHHS CHPOBUHHM  3a JIONIOMOTOK KyTepa. Jlpyruil 3pa3ok  (KOHTpOJib) OYB
BUTOTOBJICHUH 3 PO3MOPOKEHOT'0 CUPOTro M'sica, 3 BAKOPUCTAHHAM TPAJAMUIIIIHOT TEXHOJIOT11
(monpiOHeHHsI M'sica Ha BOBYKY 3 J1aMETPOM OTBOPIB 5 MM, 3 MOJAJBIINM CKJIaJaHHSIM
dapmy y mimaniii). Penentypy no cupoBuHi HaBeaeHo y Tao.1

Tabmums 1

Ne Bua cupoBun KiabkicThb, Kr
1 CBUHMHA HEXXHPHA 35,000

2 SInoBuumua lrar. 30,000

3 Caso xpeOGToBe 20,000

4 ITponyxkr b/2K 15,000

5 Cuib 1,900

6 Hitput Hatpiro 0,010

7 Ilepeub yopHUl MeneHUN 0,120

8 ITepens qyxm'sHuit MeJIeHUM 0,090

9 YacHuk cBiXUH (TIacTa) 0,150
Bceroro,kr 102,270

Ipucomysanns papuiy Nel: 3amopoxeHy M’ acHy cupoBuHY (010K 15 KT) moapiOHEHO
Ha 61okopi3i Ha mMaTku 0,25-0,3 xr. /{15 moganemoro noapiOHeHHS Ta CKIagaHHs dapiry
BukopuctyBaBcsi kyrep LASKA KR 100-2. Yactuny HexupHoi cupoBuHu (15% Bifg
3arajJbHOI MacH) BHECEHO B KyTep 1 (Ha BUCOKHX 00epTax HOXiB) MOAPIOHEHO Ha IpiOHY
dpaxiito, 10 cTaHy emynbcii. Ha miarotoBneHy dactuHy (apiry BHOCHUTBCS peIiTa
HEKHUPHOT CHUPOBHHU Ta Cajo y 3aMOPOKEHOMY cTaHl. Takoxk BHOCHUTBHCSA CLIb, HITPUT
HaTpIl0 Ta CIelil, MOJAPIOHIOETbCS HA CEPEeAHIM MIBUAKOCTI JO YTBOPEHHS YacTOYOK
po3mipoM 2,5-3,5 mm. Ha rotoBuil ¢api BHOCHUTHCS TONEPEAHHO 3aMOPOKEHUH Ta
noApiOHeHUN OLIKOBO-)KUPOBUM NPOJYKT Ta BHUMIIIYETHCS O MOBHOI'O PO3MOJILUICHHS
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IHTpeMI€HTIB. 3araJibHU 4ac MoJpiOHEHHS Ta CkiajgaHHs Qapiry 6-8 XB., TeMmmeparypa
rotoBoi ¢apiioBoi macu craHoButh Bin -0,5 mo -1,8 °C). lle BukiItO4a€e MOXKIUBICTH
TEPMIYHOI JeHaTypauii OLIka y CUPOBHMHI MiJ 4Yac MpolLecy MOJApIOHEHHS Ta MOKpAIlye
canitapuuii ctad Qapury [1]. ITicas nHanoBHeHHs (dapury B 000JI0KYy, OATOHM 3aJIMIIIEHO Ha
ocaaky 10 rox, nmpu Temmneparypi 3-4 °C.

IIpucomysanns ghpapusy Ne2: M'acHy CUpOBUHY TOJPIOHEHO HA BOBUKY 3 JIIAMETPOM
pemniTku SMM. HexxupHy M'SICHY CUpPOBHHY BHECEHO y (papumiemimanky, AOJaHO Crewii 1
MPSHOLLI, Yac nepeMilyBaHHs - 2-3 xBuiuH. [lani BHeceHo nonpionenuid mmuk ta b/K
OPOAYKT, poO0oTa MilaiKu e 2- 4 XBWIMHH, 10 OTPUMAHHS PIBHOMIPHO MEPEMIIIAHOTO
dapmry. [Ticns HaOUBKM 6ATOHM CIIiJT 3AUIIUTH Ha ocaiaky (t=4- 6°C, T=2-4 ron.) [2].

Peosicumu mepmoramepu: O6cmaxyBanns- t=80-100°C, T=60-80xB, Bapinus - t=75-
85°C, T=40-80xB (10 JOCSATHEHHs Temmneparypu B cepeauni Oatona 71+£1)°C.,
oxoJomkeHHs, kKormueHHs — t=35-55°C, T=3-12 ropx [3, 4].

[Ticast 0X0NoKEHHS MPOBEECHO Bi3yaJlbHUM aHali3 rOTOBUX 3pa3kiB. ['0ToB1 6aToHuU
MaloTh UIUUTbHY, 0€3 BUAMMHUX >XKUPOBUX HAOpsKIB, CTpykTypy. [loBepxHs riaaka i3
XapaKTepHUM KOJIbOpoM KomdeHHs. Ha 3pi3i 3paska Nel BHAHO YITKHM «CaJIIMHHIN)
MaJIIOHOK, YaCTUHKHU M’cO cupoBUHM Ta b/’K HamoBHIOBYA PIBHOMIPHO PO3MPUALIEHI MO
TOBIII OaroHa. Y MOPIBHSHHI 3 KOHTPOJEM, IIMAaTOYKU M’sica MAalOTh MEHIIUNA pO3MIp,
MaJIFOHOK OJIHOP1HUM, 0€3 Bi3yalbHO BUIUMUX, HE BUMIIIAHUX CKYITY€Hb MOHOCUPOBUHH.

BignoBinHO 10 OTpUMaHMX pe3yJbTaTiB, MOYKHa 3pOOMTH BHCHOBOK, L0 MJIs
BUTOTOBJICHHS HaIlIBKOMMYEHUX KOBOAC 3 J0JJaBaHHSIM CUPHOT'O NMPOAYKTY, K HAlIOBHIOBAYA,
MO>KHa BUKOPUCTOBYBATH, SIK KJIACUYHHH CIIOCIO OoApiOHEHHS Ta CKIaJaHHs (apiry, Tak i
crioci0 ckiamanHsa ¢apiry B kytepi. [Ipu BUKOpHUCTaHHI KyTepa MOKIIHWBO BHTOTOBIISTH
KoBOacH, 06€3 MoIepeHbOr0 po3MOPOKYBAaHHSI CUPOBUHHU, 1110, B CBOIO YEpPry €KOHOMMTH
BUPOOHWYI TUIONII Ta MiHIMI3ye OakTepialibHEe 3a0pyIHEHHS M SCO CHPOBHUHH I 4ac
TPUBAJIOTO MPOLECY PO3MOPOKYBAHHS.
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MODIFICATION WHEY PROTEIN PROPERTIES WITH USE CROSS-
LINKING AGENT

Fursik O., Strashynskiy 1., fursikoksana@gmail.com
National University of Food Technologies, Kyiv, Ukraine

The most important physiological and biological properties, that reflect value of food,
are compliance of the chemical structure its components, as well as the balance of nutrients,
namely macro- and micronutrients, vitamins, amino acids, etc. Dietary proteins, in addition
to being used as an energy source and provide the body with amino acids for protein
synthesis, are important biological objects that help maintain overall human health,
participate in the growth and development of the body, the functioning of cellular
metabolism [1].

One of the high-quality sources of protein, which contains all essential amino acids, is
a whey protein isolate (WPI). WPI is widely used as a functional ingredient in the food
industry, as it is characterized by high emulsifying, foaming, gelling properties and the
ability to holding water, thicken water systems, form stable structures of emulsion gels [2].

In the food industry, emulsion gel is a semi-solid food material with a gel-like structure,
including drops of fat phase (oil) [3] used to create new foods or to improve the texture and
functional properties of existing ones. The macroscopic physicochemical properties of
emulsion gels (such as appearance, texture, and stability) depend on the type, concentration,
organization, and interaction of their structural elements, such as oil droplets, proteins,
polysaccharides, and crosslinking agents [3,4]. Thus, the functional properties of emulsion
gels can be modified through the use of different structural elements and processing
conditions in their production.

WPI-based emulsion gels are usually prepared by two gelation methods: heat-set or
cold-set. As a result of thermal exposure, protein molecules associate with each other and
form a gel structure, their strength depends on the solution conditions and the type of used
cross-linking agents.

This material presents studies of the effect such crosslinking agents as divalent cations
Ca** (75 mm) and the enzyme transglutaminase (TG — 0.05% wt./wt.), and their
combinations on the formation and properties of WPI-emulsion gels. Cationic ions, such as
Ca?*, promote the formation of physical bonds between anionic groups of protein molecules
through the formation of electrostatic salt bridges. This method of interaction is widely used
in obtaining granules of whey protein hydrogel for probiotics encapsulation [5]. In turn, TG
catalyzes the cross-linking of glutamine and lysine residues on protein molecules to form
covalent bonds. Due to this, TG is used to modify the protein properties, such as solubility,
emulsifying, gelling and moisture holding capacities [6].

In these studies, a high-energy homogenization method was used to obtain an oil-in-
water emulsion and to form an emulsion gel by adding TG and/or Ca?* (sunflower oil was
used as the fat phase). We visually assessed the formed gels structure to establish the
feasibility of using cross-linking agents (Ca and TG).
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To visually assess the formed hydrogels and emulsion gels quality, they were kept for
12-24 hours at ambient temperature. In the absence of oil droplets, WPI hydrogels and WPI
with TG hydrogels flowed slowly, when they were turning over. This indicates the absence
of stable interactions and the formation of no-solid gels. WPI hydrogels, obtained when used
as a cross-linking agent cations Ca?* and combinations of TG + Ca?*, are characterized by a
stable strong structure and did not change when the test tubes were turning over. The
obtained results suggest that Ca?* and its combination with TG are most effective for the
formation of stable solid WPI gels. The presence of fat phase droplets, which were added to
obtain emulsion gels, improves the formed systems structure for all samples. This indicates
the ability of fat molecules to influence the interactions in the gels formation, acting as active
fillers, and thus increase gel strength.

The inclusion of the fat phase in the oil droplets form to the gel systems composition
increases their strength by placing whey proteins around fat molecules and indicates about
their ability to act as active fillers, which are included in the three-dimensional protein
structure. The additional use of crosslinking agents (TG and Ca?") promotes the whey
proteins aggregation, which improves the stability of the formed hydrogels and emulsion
gels. This study leads to the development of new approaches to creating innovative food
materials with new functional characteristics.
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Ha cyuacHomy eTani po3BUTKY TE€XHOJIOT1T M’ siconepepoOHOi MPOMHUCIOBOCTI 30KpeMa
aKTyaJIbHOIO € TpoOsiemMa 30UIbIIeHHS TEMITIB BUPOOHHUIITBA i 00CSTIB BUITYCKY MPOJYKIIIT
3a paxyHOK BUKOPHUCTAHHS HOBUX METOJIB OOpOOKU CHPOBHMHHU, 0€3 MOTIPIICHHS SKOCT1
NPOYKITii, IO BUMTYCKAEThCA. J[MHAMiuHE 3pOCTaHHS HAJIXOJKESHHS CBIKUX MPOAYKTIB JI0
CylepMapKeTiB B MOpLISAX i Po3ApiOHOI TOPriBii MOB'I3aHE 3 HEOOXIIHICTIO
3a0e3mnedyBaTy MOCTiHHI MOCTAYaHHS CBIKUX MPOAYKTIB MPOTITOM BCHOTO poOOYOro JHS.
Bimomo, 110 BHPOOHHMITBO M’SICHUX IMPOAYKTIB MOTpeOye BpaxyBaHHS XapaKTCPHUCTHUK
CUPOBHHHM, BEJIUKHUX CHEPTOBHUTPAT 1 PETEIBHOIO JOTPUMAHHS TEXHOJIOTI, 00 YHHKHYTH
HETaTUBHOTO BIUIMBY Ha SKICTh TOTOBOI mpoaykiii [1, 3].

Ha chorogHi olHUM i3 aKTyaJbHUX IMHTaHb M'SICHOT IPOMHUCIOBOCTI € MaKCUMaJIbHE
MOJIOBXKEHHSI TEPMIHIB TMPHUIATHOCTI PI3HUX BHJIB M'SCONPOAYKTIB, 30KpeMa BapeHUX
koBOac. [Iisi BHUKOPUCTOBY€E pI3HI METOAM: JOJABaHHSA KOHCEPBAHTIB, BUKOPHUCTAHHS
OakTepUIIMIHUX OOOJIOHOK, MaKyBaHHSA y BakyyM Ta MI'C, tomo. OcTtanHi 1Ba METOAM
3apa3 JOCHUTh MOMYJSpHI, OAHAK AOCIIKEHHS [[0J0 Oe3MeKd iX BUKOPUCTAHHS IS
TOTOBUX M'SCOMPOJYKTIB MPAKTUYHO HE MPOBOJATHCS HE TUIbKHM y HaIIM KpaiHi, a i 3a
KoproHoM. [lakyBaHHSI y BaKyyM MOXHAa BU3HAYUTH SIK «IIAKyBaHHS MPOAYKTY y MaKeT 3
BHCOKOOAp'€pHOT TUTIBKH, 3 SKOTO BHUJIAJICHE MOBITPS JJIsSI TIOTIEPEKEHHSI pPOCTY aepoOHOT
MIKpo(JIopH, sKa BUKIWKAE TICYBaHHS MPOAYKTY, TOMEPEIIKCHHS IMPOIECIB OKUCICHHS,
BTPATH BOJIOTU Ta MOTIpIIeHH KOIbopy». [lakyBanusa y MI'C moxe OyTu BU3HAUYEHO SIK
“ImaKyBaHHS IPOJYKTY, SKUH IIBUIKO TICYEThCS, Y aTMOcdepi, CKIIaI K01 BIIPI3HAETHCS Bl
cknany nmoitps”. JIns makyBanus npoayktiB y MI'C Haifuacriiie BAKOPUCTOBYIOTh KUCEHb,
a30T Ta JUOKCHUJ BYTJEIIO, X04Ya 1HKOJM MOXYTh BHUKOPHUCTOBYBATH HE3HAYHI JOMIIIKU
MOHOOKCHJIYy BYIJICIIO, OKCHAM a30Ty Ta cipuanuii ra3. Ili ra3m MOXyTh
BUKOPUCTOBYBATHUCS SIK OKPEMO, TaK 1y CyMillIax i OTPUMaHHSI KYMYJISITHBHOTO €(EKTy,
a TaKOoX JUIsS peaizaiii pi3HuX 3amad npu 30epiranni npoaykrty [1, 2]. Kucens Binmirpae
BXJIMBY POJIb TIPY BU3HAYCHHI TEPMiHY 30epiraHHsa M'ASCHUX MPOAYKTiB. BiH BIuBae Ha
MeTaboIi3M aepoOHOT MIKpodIIOpH, SKa BUKIMKAE THUTTS MPOIYKTIB, € KaTali3aTOpOM y
(dbepMEHTHUX peaKIlisiX XapuoBUX MPOAYKTIB, BKIIOYAIOYN HACUYCHHS] KUCHEM MIOTJIO0IHY,
BIUTMBA€E Ha OKHUCICHHS )UpYy. OKHUCICHHS MIOTI001HY Hajae M’ sCYy XapaKTEPHUN POKEBO-
YepBOHUN KOJIIp, MPUBAOIMBUN IJIsl CIIOXWBa4da, TOMY KHCEHb BUKOPHCTOBYIOTH IPHU
MaKkyBaHHI CBDKOTO M'sica Juisi 30€peXeHHS YEepBOHOTO KOIbOpY. BITMB KHCHIO Ha
OakTepiallbHUM PICT MPOSIBISETHCS Y CTUMYJIIOBAaHHI aepoOHMX OakTepid Ta 1Hr1I0yBaHHI
aHaepOOHMUX MAaTOreHHUX OAKTEpPIH, sIK1 yTBOPIOIOTh TOKCUHU. OJIHAK, BUCOK1 KOHIIEHTpAaLii
KHCHIO TMPU3BOJSATH J10 3MEHUICHHS TEPMIHIB 30€piraHHs M'sica 3aBISKA YTBOPEHHIO
MPOTIPKJIOTO0 CMaKy y MPOAYKTaX 3 BHCOKHM BMICTOM JKHPY 3a PaxyHOK PO3BUTKY
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OKHCITIOBAJIBHUX MPOIIECiB. 3 1HIIOI CTOPOHU, HU3bKUN piBeHb KUCHIO (MeHIe Hix 0,5%)
HE CIPUYMHAE HEOOXITHOI Aii HAa (OPMYBAHHS METMIOTJIO00iHY, 1 L€ BUKIMKAE 3MIHY
KOJBOPY M'SICONPOAYKTIB. A30T — IHEPTHUU ra3, MOraHO PO3YMHHHUI y BOJI Ta >KHUpax,
JOCUTh TPUBAIHMI Yac BUKOPHCTOBYETHCS SK HAIMOBHIOBAY YMAKOBKW JJIsi 3amoOiraHHs
3CilaHHA nakeTy. JMOKCHl BYIJIELI0 BUKOPUCTOBYIOTh SIK aKTMBHUN KOMIIOHEHT ra30BO1
CyMilll JJis TMOJOBXKEHHS TPHUBAIOCTI 30€piraHHd MPOJYKTIB, SKI HIBUIKO TICYIOThCH,
TOJJOBHUM YHMHOM 32 PaxXyHOK HOro OakTeplocTaTUyHOI [ii Ta MNPUTHIYEHHS POCTY 1
PO3BUTKY JI€IKUX MIKpOOpraHizMmiB. JIMOKCHA BYIJELI0O NPUTHIYYE TMEPEBAKHO
rpaMHEraTuBHI NCUXOTpodHI1 OakTepii. [Hridyroua aisi ByTrJIEKUCIOT0 ra3y BUPAXKAEThCS Y
NOJIOBXKEHH1 (ha3H CIOKOI0 Ta y 3HMKEHHI MIBHAKOCTI pOCTy ab0 TPUBAJIOCTI reHeparlii
MIKpOOpraHi3MiB BIPOJOBXK Jorapudmiunoi ¢asu pocry. EdextuBHiCTh nii IUOKCHUITY
BYTJICII0O Ha MIKPOOPraHi3MH y KYJIbTYpPaldbHIM PIAMHI YU y TPOIYKTI 3aJEKHUTh BiJ
Oarathox (akTopiB: mapiiaaTbHOTO TUCKY Ta KoHIeHTpallii CO2, koedillieHTy 3alOBHEHHS
MakeTy ra3oBOI0 CYMIMINIIO, TemMneparypu, pH, akTUBHOCTI BOAM, TUITY MIKPOOPTaHi3MiB,
¢dasm MIKpOOHOTO pOCTy, Ta CepeaoBHUINA I iX BHUPOIIyBaHHA. MIKpOOHUN picT
3HIKYETHCS 3 INIBUIICHHSIM KOHIIGHTpAIlii BYIJIEKHUCIOTO Ta3y, 1 el epeKT TuM
CWIBHININM, 4YUM HW)K4Ya Temreparypa 30epiraHHs MpOAYKTY BHACIIJOK TOro, IO
po3unHHICTE CO2 pi3Ko 3MEHIIYEThCS 13 30UIbIIeHHIM TeMrnepaTypu. e oqna nepesara
CO2 — me HETOKCHYHE, He3alMHucCTe, HEeAOpOore, €KOJIOT1YHO Ta (i310JI0riyHO Oe3nedyHe
rasose cepenosuuie. [Ipu BBegenni CO2 y nakeT, ra3 4aCTKOBO PO3UMHSETHCS y BOAHIN Ta
*KupoBii (a3i mpoaykry. Bonma, HeoOximna mis rigpatamii CO2, cupuduHse YTBOPEHHS
BYTUIbHOI KUCJIOTH, sIKa MPU3BOAUTH 10 3MiHU pH y cepenosumi. L{s 3mina pH npuzBoauts
70 T1IBUILEHHS IPOHUKHOCTI KJIITHHM, 110 TOJIETLIY€e MPOHUKHEHHS BYTJIEKUCIIOTO ra3y 110
Hei. 3HmkeHHs pH 1Hridye MikpoOHHI picT Ta MOCIA0II0E CTIMKICTh MIKPOOPTaHi3MiB 10
iHaKTHBaIIii [4].

Cnucoxk JiTeparypu

1. bamkipoBa A. K.. JlocaimkeHHs BINIMBY BaKyyMy Ta MOAHM(IKOBAHOTO Ia30BOI0
cepenoBHIla Ha MIKpoduIopy BapeHHUX KoBOac mij dvac iX 30epiranus. Haykosuii sicHux
JIvgiscoKk020 HayioHanbHO20 YHigepcumemy 8emepuHapHoi MeOuyunu ma OiomexHono2iu
imeni C3 Icuywrozo. 2008. 10(2-5 (37)).

2. IMaciuamit B. M., Xpamauos, O. B., & Mapunin, A. 1. (2016) Hcnons3oBanue
MOIU(DHUIIMPOBAHHON Ta30BOM Cpellbl M BaKyYyMHUPOBAHUS IIPH YIAKOBKE M XPaHCHHUH
OXJaXJAeHHOTO Msca u mnonydabpukaToB w3 Hero. Haykosuii gichux Jlbgiecvkoco
HAYIOHAIbHO2O VHIBepCcUmemy e6emepuHaproi meouyunu ma oOiomexwonoci imeni C3
Ioicuyvrozo. 18(2-3 (68)).

3. Tlaciyamit B. M. XapakTepucTUKU OCHOBHOI MSICHOI CUPOBHHH Ta CYOTIPOMYKTiB
JUTsT BUPOOHUIITBA KOBOAacHWX BHUPOOIB Bapenoi rpymu / B. M. Ilaciunmii, O. A.
3axannpesud // Msicaoe neno. — 2008. — Ne 1. — C. 39-41.

4. HMronpa, O. A., & Camoiinik, O. 1. (2009) YnakoBka y 3MmiHeHil atMocdepi sk
criocid 30epexeHHs sSKOoCcTI M~ sicHUX HamiBhaOpukatiB. Haykosuti sichuk Jlb8iecbkoco

HAYIOHANBbHO20 YHIGepcumemy 6emepuHapHoi meouyurnu ma oOiomexuono2iu imeni C3
Icuyvrozo. 11(3-3 (42)).

59



1 Beeyxpaincoka Inmepnem-koughepenyis cmyoenmie ma MOJ0OUX GYEHUX
«Science and innovations in the 21st century» - 2021

HAITIPAM «EKOJIOT'TA»

60



1 Beeyxpaincoka Inmepnem-koughepenyis cmyoenmie ma MOJ0OUX GYEHUX
«Science and innovations in the 21st century» - 2021

ECO-FASHION AND RECYCLING TECHNOLOGIES AS A NEW
APPROACH TO SOLVING SOME ENVIROMENTAL PROBLEMS

Bobrenko Y.V., yanashved2001@gmail.com
Kyiv National University of Technologies and Design

Recent events in the world are a sharp reminder to humanity that is not everything as
wonderful as we would like it to be. Constant cataclysms, natural disasters and major
problems with the ecological system on the planet are forcing us to rethink our way of life
and existence. It's time to remember that we have to leave behind us something beautiful,
not just piles of garbage and dirt!

The environmental problems through the textile industry are far greater than we can
imagine. The industry consumes about 132,000,000 tons of coal and from 6 to 9 billion liters
of water every year, and 60 of the more than 100 billion garments produced each year are
discarded by people within 12 months of purchase. All this things have a negative impact
on the environment, destroying entire ecosystems, polluting and poisoning everything
around.

Plastic in the oceans, the “sixth continent” of garbage, the mass of textile waste, low
wages of textile workers — not a complete list of problems that have arisen in recent decades

[1].

Sustainable fashion is still a little-known phenomenon for Ukraine, but it is rapidly
gaining momentum in our country as well. In the light of recent events, organizations such
as “Sustainable fashion pad”, which acquaint society with such phenomena, are gaining
popularity. More and more people are becoming interested in this topic. Fashion brands,
famous stars, cultural and artistic figures, large companies, fashion influencers also did not
stay away. They are actively concerned about this situation, so they began to promote
“conscious fashion” and the rational use of clothing in each of their new collections and
advertising campaigns.

So what is a “fast fashion”, sustainable fashion and how important is upcycling
nowadays, how mass production of clothes has a negative impact on the environment and
where to start and what to pay attention to a young fashion brand that has adopted the ideas
of “zero waste” as consume less clothes, choose more environmentally friendly materials
and, in general, pay more attention to what clothes we buy today and what we wear.

Coverage of the topic of awareness or slow fashion is planned in the world in the future
through various media, verbal and nonverbal advertising.

The main purpose of this scientific article is to disseminate this important information
among readers, to draw public attention to the problems we have today, to present and
explain different ways to solve this problem, a comprehensive assessment of world and
domestic experience in this work.

The international expansion of fast fashion exacerbates the problem globally. Fast
Fashion focuses on speed and low cost in order to present new collections over and over
again, copying images of celebrities or cheap brands. Producing cheaply and a lot, the mass
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market makes clothes “disposable”. This is particularly dangerous for the environment, as
the pressure to reduce the cost and time required to obtain a product from design to shop
means that there will be many environmental consequences. This is the main problem in this
area.

The modern chemical and physical industry, which is probably the most important
component in the production of modern fabrics and clothing, has also addressed the issue of
environmental pollution. Through various experiments and observations, scientists have
agreed that various household and industrial waste (plastic packaging, various types of
rubber, metal, pellicles) can be processed into useful and high-quality high-tech and high-
molecular fabrics and materials for sewing, using the latest chemical and physical
technological equipment.

Nowadays, technology does not stand still. More and more products and materials
appear on the market every day. Since the 19th century, light industry has been constantly
evolving and improving. With the invention of new chemical elements, compounds,
technologies and substances, new high-tech materials for clothing and footwear are
emerging. Today, modern clothing is made from a variety of materials, which are due to
modern chemical laboratories and constant research on the processing of residues from
production and industrial waste: rubber, glass, plastics, silicones, metal fibers, nonwovens
and other types [5].

Thus, non-traditional materials are the same plastic containers, rubber, silicones, old
clothes, metals that have been processed by long and complex chemical and physical
processes. High-tech materials are also widely used in the manufacture of various types of
overalls, tracksuits, evening and concert attire. Clothing created specifically for firefighters,
athletes, doctors, and military personnel is now called “smart clothing” [3, 4].

Upcycling — creating clothes from used clothes. Upcycling differs from recycling in
that in the first case the main goal of the designer is to minimize waste, and in the second —
to create a thing with added value. The added value appears as a result of the fact that the
designer invests his creativity in production.

Upcycling is difficult to scale if it is a design approach of a particular brand. Used
materials (post-consumer waste — materials that have been used) require a lot of effort to
bring them to a state where they can be worked with again. At the same time, upcycling can
be done at home: alter old things, repair, make applications and stripes, create something
new from two or three things [2].

So, this direction and modern science save our planet from environmental catastrophe,
pollution and create the latest materials that help people in everyday life.

The results of this research are a number of collected facts and information describing
specific environmental problems associated with the production and use of clothing,
methods of combating and preventing the following problems: environmental pollution by
industrial waste, garbage, declining natural resources, irrational use of purchased clothing,
collected information on waste processing methods — upcycling and recycling.

So, let’s discuss the results of this article. People need to get rid of the misconception
that conscious fashion only means using your own clothes already in the closet. There are
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many small and easy changes that can be made. Together, they will be of great importance
to the environment, both socially and ecologically.

For example:

- buy less and choose better things that are made as ethically as possible, check the
labels and think about the warehouse and factory;

- to think about where and how clothes are made, from what each detail is made. Where
possible, do not buy petroleum-based synthetic materials such as polyester and nylon, which
are actually plastics. Every time such fabrics are washed, they lose thousands of microfibers,
which end up polluting rivers and oceans;

“Reuse, Reduce, Recycle” — every product we buy affects the environment, from the
materials used to create it, to the carbon dioxide released during production and
transportation to stores. So before you buy, ask yourself if you really need it.

Optimize your wardrobe: always think do you really need this thing? We often shop
impulsively, which is why every year about 10,5 million tons of clothing in the United States
goes to landfills and increases the level of global textile waste. You can follow the hashtag
#30wears, which means that the fashionable bow has been worn at least 30 times. Give
unnecessary and worn things for recycling. In Kyiv it can be done in the Laska and H&M
stores.
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GLOBAL WARMING AS A RESULT OF MEGALOPOLISES ACTIVITIES
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Today more than half of the 7 billion people worldwide live in cities. By 2030, 5 billion
people will have lived as urban dwellers on the planet. In recent years, the number of large
cities - large urban agglomerations with a population of over 10 million people - has
increased worldwide. The most populous metropolitan area in the world is Tokyo with 37.2
million inhabitants. It is followed by Delhi (22.7 million), Mexico City and New York (20.4
million each), Shanghai (20.2 million) and Sao Paulo (19.9 million). [1]

The purpose of the article is to draw attention to the influence of large cities on the
problem of global warming and the search for an optimal way of solving this complicated
situation.

Cities are engines for sustainable development and innovation centers. At the same
time, rapid urbanization leads to urban overpopulation, pollution and an increase in
greenhouse gas emissions.

Cities use most of the world's energy resources, and cause 70 percent of the greenhouse
gas emissions that heat our planet. The high carbon footprint in urban areas is partly due to
inefficient transport systems and poor thermal insulation in residential buildings, resulting
in unnecessary energy losses. Many city offices are located far from residential areas, which
mean their employees have to use cars, especially with poorly developed public
transportation systems.

To solve all these problems, new urban planning and management strategies need to
be developed. After all, it is mainly cities and citizens who are affected by the effects of
global warming.

Moving to a new strategy for planning and developing cities with more bike lanes and
pedestrian zones and green spaces will drastically reduce greenhouse gas emissions. Experts
believe that future green cities shouldn't have buildings that use fossil fuels for lighting,
heating and cooling.

UN experts call for the development of an urban infrastructure based on advanced
technologies. For example, it is assumed that most new buildings will be built in Africa and
Asia over the next 30 years. When planning, natural ventilation systems could be
considered, which would make it possible to abandon expensive and environmentally
harmful air conditioning systems or to reduce their use. [1]

In recent years, the cost of energy from renewable sources - solar and wind - has
dropped significantly, which means that citizens are increasingly avoiding fossil fuels,
including in the transport sector.

Transport causes a quarter of greenhouse gas emissions and a fifth of global energy.
Moving to clean, low-carbon transportation by mid-century would save governments,
businesses, and individuals a total of up to $ 70 trillion. There are now over a billion
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passenger cars worldwide, and by 2040 there will be at least two billion. This means that we
need to find ways to further reducing of traffic emissions. [1]

By 2040, electric cars will make up 55 percent of all car sales, and globally, they will
make up a third of the world's vehicle fleet. It is estimated that this will save 7.3 million
barrels of transport fuel per day and prevent 250 million tons of CO2 from entering the
atmosphere by 2050. [2]

By 2050, the number of people in coastal cities threatened by cyclones and hurricanes
will double by 2050. More than half of the cities are in earthquake-prone areas. Poor people
have the slightest chance of escaping the aftermath of disasters. Therefore, the priority for
sustainable development should make such cities more resilient to natural disasters.

As one of the measures to improve the lives of citizens, the United Nations is proposing
to curb the spread of cities in their width, leading to the emergence of slums and illegal run-
down buildings. Today around 880 million people live in such spontaneously created
settlements.[1]

In general, big cities are the centers of humanity, but if their structure is not correct,
they will destroy it.
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Transport is a large contributor to emissions of CO and to mitigate its environmental
Impact is essential in strive for a sustainable future.

Carbon dioxide itself is not harmful to the environment. On the contrary, it is one of
the main elements of the life process of plants. They absorb CO,, recycle it and release
oxygen into the atmosphere. But if carbon dioxide is present in the atmosphere in excess, it
begins to act as thermal insulation for the planet. Radiation from the Sun freely passes
through the atmosphere, at the same time, an increase in the amount of carbon dioxide
creates an excess of greenhouse gases that trap additional heat. The surface of the planet
begins to heat up. Retaining heat causes ice caps to melt and sea levels rise, what causes
flooding, the climate and species composition of flora and fauna are changing.

The purpose of the research is to study the general impact of carbon dioxide on the
environment and human health, to estimate the amount of CO; emissions in the atmosphere
as a result of fuel combustion for different types of transport.

Carbon dioxide negatively affects the human body and is a carcinogen. Being ina room
with a high concentration of CO, can cause weakness, drowsiness, headaches, problems
concentrating, or even negative changes in the blood. Due to the constant influence of high
concentrations of CO,, the acidity of the blood increases, which leads to acidosis. At the
same time, the human body poorly assimilates nutrients and minerals, such as magnesium,
calcium, potassium, sodium. Acidosis can provoke diseases such as diabetes mellitus,
problems with the musculoskeletal system, problems of the cardiovascular system, general
weakness.

With the onset of the industrial revolution in the middle of the 19th century, there was
a progressive increase in anthropogenic emissions of carbon dioxide into the atmosphere,
which is believed to have led to an imbalance in the carbon cycle and an increase in CO;
concentration. Natural sources of carbon dioxide in the atmosphere include volcanic
eruptions, combustion organic matter in the air and breath representatives animal world
(aerobic organisms).

Also, carbon dioxide is produced by some microorganisms as a result of the process
fermentation, cellular respiration and in the process putrefaction organic residues in the air.
Anthropogenic sources of CO, emissions into the atmosphere include: burning fossil and
non-fossil energy carriers for heat generation, production electricity, transportation people
and goods. Some industrial activities lead to significant CO;, emissions, such as
manufacturing cement and utilization of associated oil gases by burning them in torches.

The levels of toxicity of emissions from different types of transport are presented in
table 1.
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Table 1. Toxicity of emissions from different types of transport

Transport type Coefficient (kg / person / km)
Light truck, passenger car 0.11
Middle truck 0.15
Heavy (diesel) vehicle 0.183
Bus 0.069
Moped 0.073
Motorcycle, snowmobile 0.094
Rickshaw 0.061
Electric car 0.043
Electric train, metro 0.065
Tram / trolleybus 0.042
Ferry 0.115
Boat 0.53

The percentage of CO, emissions for vehicles running on the combustion of fuel are
shown in fig.1.

Percentage of CO, emissions by the transport running on
combustion of fuel

mcar

M air

24%

= shipping

industry

m commercial and public
28% administration

® public transport

Figure 1. Percentage of CO2 emissions by the transport running on combustion of
fuel

In the transport sector in most countries, a great part of CO, emissions comes from
private and commercial road transport. The largest share of emissions is associated with
passenger traffic. Although the transport sector accounts for about a quarter of all CO;
emissions from fuel combustion, the magnitude is not the main thing when choosing
measures to reduce them in the economy. The most important factor is profitability. For
now, it will be relevant to consider increasing the use of tax incentives for energy efficient
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vehicles, supporting environmentally friendly driving and optimizing freight logistics.
Carbon and fuel taxes are ideal measures to combat CO, emissions. They send clear signals
and distort the economy less than any other approach [4].

Humanity has real opportunities to combat the greenhouse effect by reducing the
concentration of carbon dioxide in the atmosphere. Firstly, this is an increase in the
efficiency of fossil fuel use, energy saving, a multiple decrease in the losses of exergy in
primary and secondary energy resources in the main energy-consuming sectors of the
economy. Secondly, this is the development of various types of alternative energy with an
emphasis on a wide the use of plant biomass for production liquid fuel [6].

The results of our research showed that while transport emissions account for over 15%
of global emissions and are expected to grow at a fast rate, there are still a lot of opportunities
to make transport cleaner. Countries should further specify clear pathways and mobilize
both public and private sectors to decarbonizing transport, soon, if they are going to avoid
these dangers and seize the opportunities provided by 21st-century means of getting around.
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HARMFUL EFFESTS OF PLASTIC BAGS AND THEIR ALTERNATIVES

Kriestov V.G., krestov.vsevolod@ukr.net
Dmytro Motornyi Tavria State Agrotechnological University

Plastic bags from supermarkets, which we usually use, are made of polyethylene.
Plastic bags appeared in the mid-fifties in America and immediately gained immense
popularity. Plastic has revolutionized its way into our everyday life — it is convenient,
practical, and cheap.

So, how it started? The conventional packaging bag was first produced in the USA in
1957 and was intended for the packaging of sandwiches, bread, vegetables and fruits. By
1966, about 30% of bakery products produced in this country were packed in such packages.
By 1973, the production of bags in Western Europe was 11.6 million pieces. In 1982 plastic
bags with a handle appear on sale in the largest shopping centers. Every year, up to 5 trillion
plastic bags are used in the world.

The average lifespan of plastic bags from point of sale to destination is 12 minutes. By
2002, the total global production of plastic bags was estimated in the range from 4 to 5
trillion pieces per year.

However, the world started to realize what harm it does to the ecology of the planet.
The plastic bags discarded in the environment last for a very long time and are not
biodegradable. As a result they form permanent pollution. They kill one million birds, one
hundred thousand marine mammals and innumerable schools of fish. For this reason, in a
number of countries, the use of plastic bags as household packaging is restricted or
prohibited.

Despite the fact that disposable plastic bags are now in the focus of attention of
regulators and the general public due to the lack of a proper disposal system, in fact they are
more environmentally friendly than their alternatives.

When comparing a disposable HDPE bag with the most popular alternative, a paper
bag, for a paper bag to have less ozone depletion and ecosystem depletion than a plastic bag
on average, it must be reused up to 43 times. It is obvious that it is practically impossible to
use a paper bag a large number of times due to a number of its characteristics - low strength,
etc.

A disposable plastic bag is more environmentally friendly than a paper bag because its
production requires 4 times less water and energy and greenhouse gas emissions are 3 times
lower. What's more, the disposable plastic bag is even more environmentally friendly than
a 30% recycled paper bag.

While paper bags are less environmentally friendly, many countries are encouraging
the move away from plastic bags in favor of alternatives, including paper ones. In the UK,
for example, some large supermarkets are switching from disposable plastic bags to
disposable paper bags for packaging baked goods and bulk products, while admitting that
they are aware that they are increasing carbon emissions.
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Therefore, is it a logical way out to abandon plastic bags and switch to its alternatives?
In our opinion, it is much more effective to follow these actions.

Whatever type of bag is used, the key to reducing environmental impact is to reuse it
as many times as possible. As soon as the bag cannot be reused for its original purpose (for
example, for transporting food), it should be used for another application — for example, as
a garbage bag. It is virtually impossible to use a paper bag a large number of times due to a
number of its characteristics — low strength, etc.

Recycling is important because in most cases the material is not biodegradable and
accumulates in landfills for a long time. At the same time, polyethylene is easily recyclable.
The goal of recycling plastic bags is to reduce the rate of pollution of the environment with
plastic waste. At the same time, due to processing, there is a decrease in the cost of
purchasing raw materials for the manufacture of new plastic products. Recycling plastic
bags can lead to new, durable products that can be cost effective and environmentally
friendly. Recycling of plastic bags can contribute not only to solving the environmental
problem of plastic waste pollution, but also to reduce the consumption of fossil resources
for their production as well as the cost of extracting and purchasing raw materials.

The good example of helping our planet, in particular the ocean, would be a non-
governmental engineering organization based in the Netherlands that develops technology
to extract plastic waste from the oceans named “The Ocean Cleanup”. It is owned by young
outstanding man called Slat Boyan. Although their first project was not successful, their
ideas are a step in the right direction.

From all of the information above, we can say that modern policy that encourages
people to reject the plastic bags and embrace paper bags is beside the purpose, moreover it
is doing more harm than favour for ecology. We should learn how to reuse and recycle more
of plastic bags and prevent ourselves from throwing them away when we can still use it.
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SUSTAINABLE SOLUTIONS FOR ORGANIC WASTE MANAGEMENT

Kuzmin K. S., wikihow711@ukr.net
Dmytro Motornyi Tavria State Agrotechnological University

Waste disposal problem is relevant due to the trend towards the agglomeration
enlargement, concentration of most of the population in cities and accumulation of various
types of waste at dumps. Different types of organic and inorganic waste products require
colossal energy costs for their recycling or disposal. Waste management may or may not
include waste recycling — process of converting the physical, chemical or biological state of
waste to provide subsequent waste management activities. Currently, the biological,
thermal, chemical, mechanical and mixed methods of organic waste utilization are used.

Taking into account the necessity to ensure the environmental and energy security of
Ukraine it is especially important to study the sustainable prospects for biological recycling
of organic waste in order to obtain useful products — compost and biogas. According to the
latest research, scientists have found a solution to the task of the rational method of
allocation, construction of production of facilities with special equipment for waste disposal.

Biogas plants are becoming more and more popular in the development of renewable
energy sources in Europe, and more recently in Ukraine [1]. Biogas, a product of these
plants, is valuable for its high methane content. Biogas is used instead of the natural gas
(providing the necessary equipment has been remodeled) for combustion in thermal or
power generating plants. The garbage disposal start can be a trivial term, nevertheless, it has
been proved that waste transporting increases of unpleasant odors, as well as the levels of
emissions. The possibility of using technological pyrolysis within one hour at high
temperatures and insufficient air supply causes the decomposition of the object into its
component parts.

In Ukraine, the green tariff has the highest price rate, so owners of biogas plants can
get more profit from energy supply [2]. In addition, environmental-friendly electricity
ensures independence from the central network and prevents emergencies caused by its
disconnection. A promising by-product of the biogas complex is the production of organic
fertilizers. In this context, it is necessary to include in this complex agricultural enterprises
for mutual benefit.

Biogas is a renewable energy source and can replace expensive natural gas in heating
systems or power generators. Biogas complexes use biomass as feedstock produced from
industrial waste. Thorough analysis, preparation of mixtures and adherence to technological
regimes make it possible to obtain biogas with a high methane content. Thus, the disposal
of waste by processing it into biogas allows you to:

eget rid of the costs of waste disposal,

eimprove the environment by recycling waste;

eget an additional resource in the form of heat;

ereceive energy sale revenue;

ereceive income from the production of fertilizers.
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Composting as a recycling method is proper for the disposal of organic substances
such as paper, vegetable residues, food waste. The composting process consists of creating
special clusters that are subject to turning over at a certain time interval. The mentioned
above strategy is substantiated by the need for obtaining data and processing the observation
results. The product obtained by natural decomposition of organic components is used to
enrich the soil while plowing, planting seedlings or seeds. This method can be used by
companies whose work is related to the production or processing of organic raw materials
or by private landowners. The composting method improves the ecological situation in soils.
Using this process, organic household waste can be not disposed of in common landfills but
utilized and converted into organic fertilizers for soil. Basically, composting is a solution to
two problems simultaneously. At the local level, it is possible to get rid of most organic
residues and to get nutrient soil for flowers or vegetables for free [3].

Therefore, recent studies show methods of composting organic waste that allow not
only to reduce environmental pollution from waste, but also to obtain valuable organic
fertilizers — compost and protein feed. Among the recommended methods there are other
cost-effective processes for the disposal of organic matter, harvest waste (cereal straw, cobs
and stalks of maize, sunflower heads), as well as waste from the sugar and oil and fat
industries. It is expedient to use such waste as a forage for animals or birds and also to
manufacture from waste useful and eco-friendly products like cellulose, paper, cardboard,
oil, yeast or citric acid in an environmentally sustainable way. Innovations that would deal
with disposal and recycling are demanded in Ukraine. Current regulatory uncertainties in
the field of waste management, which is a new sphere in Ukraine, can be overcome;
legislative work aimed at their elimination is underway.
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BILIMB KOJIbOPOBOI 'AMHY BYJIIBEJIb M. MEJIITOIIOJISI HA 3IOPOB’S
HNOI'0O dKUTEJIIB (HA ITPUKJIAZI BYJI. IHTEPKYJIBTYPHOI)

Heuaii K. M., expert.kzcpo@gmail.com
JIBH3 «lIpomucio8o-eKoHOMIUHULL MEXHIKYM», KOMYHALbHUU 3akiad «llenmp
nO3auKIIbHOL ocgimuy Menimonoavcovkoi micbkoi padu 3anopizvkoi obaacmi

MicTo sIK ICTOpUYHUM, COIIaILHUM Ta TPOCTOPOBUM (hEeHOMEH MpUBabIIIOE 10 cede
yBary JAOCHIAHUKIB. Pi3HI acmekTh pO3BUTKY MICT 1 MICBKUX MeEpeX € 00’ eKTamMu
JOCHIJDKEHHsT  TreorpadiuHuX, MICTOOY11BEJIBHUX, CKOHOMIYHUX, COLIlaIbHUX,
nemorpadiyHuX, ICTOPUYHUX 1 6aratbox iHmUX Hayk [1, 2]. Konip Bigirpae BaxxiuBy poiib
y CIOPHUUHATTI JIOJAMHOIO MiChKOTO ceperopuia. CydacHuii MemiTononb Mae Ti X cami
npoOyiemMu, mo # OUIbIIICTh MIiCT YKpaiHu, e nepeBaxkHO aisi (apOyBanHs (acasis
OyIMHKIB 3aCTOCOBYIOTH ac(ajbTO-Cipuid, TEMHO-CIpUH 1 CHHBO-CIpUNA KOJBOPU Ta
BIZITIOBITHOTO KOJBOPY MaTepialii A yTEIJICHHS KBapTup. Sk pe3ynbTar: HEMoKasHi
dacanu 3 4aCOM CTapit0Th, MAIOTh TOXMYpHUiA BUTIIAL [3, 4]. 3a3HaUMMO, 110 KOJIip OyaiBesb
BIUIMBA€ Ha pIBEHb OCBITJIEHOCTI BYJHWIb: YMM MEHIA IIMPUHA BYIHIL 1 OLIbIIa
MOBEPXOBICTh 3a0yJ0BH, THM OUIBIIMK II€H BIUIMB, IO TO3HAYAETHCS HA EMOIIHHO-
oOpa3Hiii xapakTepucTHIli 3a0yn0BU. Bymwuill, 3anmoBHeH1 cipumu ¢acagamMu OyiBelb, 3a
HU3bKOTO PIBHS OCBITJIEHOCT] BUAAIOTHCSA TBMSIHUMH 1 CMYTHUMU, @ BAKOPUCTAHHS JKOBTUX
1 OUTMX KOJTBOPIB B 0(hopMIIeHHI (hacasiB HATAIOTh IM «COHSYHOCTI», HaBITh Y TIOXMYPI1 JHI
[5].

O006’exT gocaimkeHHsi: Oynimi Bynuil [HTepKynbTypHOi M. MeniTomons.

IlpeameT aocJaiTKeHHsI: KOJIBOpOBa rama OyaiBelb BYJIUIl [HTEPKYIbTYpHOI
M. MemitonoJs.

MeTta po00OTH: JOCIIIUTH W TPOAHATI3YBATH CHUTYaIlil0 3 KOJIPHOI TaMOIO
KUTJIOBUX OYIWHKIB Ta TOPTiBEIbHUX IIEHTPIB MemTOonoas Ha MPUKIAAl BYJIHII
[HTepKYNbTYpHOI, PO3TJISHYTH HasBHI MPOOJEeMH 1 BU3HAYMTH PEKOMEHAAIli I iX
BUPIIICHHS.

3aBaaHHA:

® BUBYUTHU TCOPETUYHI OCHOBU KOJHOPOBOi TaMU MICTa;

® HaJaTH PEKOMEHJAI I BUPIIEHHS HassBHUX MPOOJIeM KOJIPHOI rapMOHifi,

® TIPOBECTHU aHaJTi3 KOJHOPOBOI raMu OyaiBENb BYJ. [HTEpKYIBTYypHOT;

® TIPOBECTH aHKETYBAHHSI Cepe]l yUHIBCHKOT MOJIOJI.

MeToan Ao0CHiTzKEeHHSA: CUCTEMHO-CTPYKTYpHUW aHali3, MOPIBHAJIBHUN aHaI3,
kaprorpadiyHui, aHKETyBaHHS.

HaykoBa HOBH3HA TONATae B TOMY, IO BIIEPIIE IMPOAHATI30BAHO KOJIHOPOBE
3abapBieHHs OyniBenb M. MemiTomons (Ha mpuKiIaai ByJ. [HTEpKyIbTypHOI); TPOBEICHO
ONMUTYBaHHS IOJAO BIUIMBY KOJHOPOBOI TaMH Ha CAMOIIOYYTTS Cepel YIHIBCHKOT MOJIOI,
PpO3p00JIEHO PEKOMEH IAIIiT 1010 MOTIMIIEHHS KOJIPHOI NajaiTpu Oy11BEIb.

BucnoBku. MeniTomnonb, 3aBOSKH 3yCHWIIISIM  MICIIEBOI  BJIaad, ITOYHMHAE
MIEPETBOPIOBATUCH Y CYYaCHE €BPOTECHCHKE MICTO, B SKOMY NPHUIIUISETHCS HAJC)KHA yBara
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30BHIIIHBOMY BUIIISIAY. LleHTpanbHI ByJIULl MICTAa MAlOTh OXalHUN BUTJIAI. 3BICHO, € PAJl
npo0iem, siKli, MU CIOJIBa€MOCh, OynyTh BHUPIIICHI HAHOJMKYUM YacoM. Y TEIICHHS
KBapTUp Bi1A0OYBAa€ThCA XaOTUYHO, MOBHICTIO PYHHYIOUM KOJBOPOBY Tamy >KHUTIOBUX
OynuHKIB Ta MicTa B 1uiomy. OjHI€EI0 3 MPOOJIEM CYy4acHOCTI € Te, M0 KOJOPUCTUYHE
cepenoBuile MemnmiTonosas Ta 1HIMMX YKPAaiHCHKUX MICT HaOyJlO XaOTHYHOIO XapaKTepy
3aB/SIKA 0€3CHCTEMHOMY 3BEICHHIO PEKJIAMHUX KOHCTPYKI[iM Ta 00’ €KTIB TOPriBil, ajie I
npoOiemMa 3HaXOAWThCS Yy CTaHl BuUpimieHHS. /(s Toro mobd po3B’s3atu mpobiemy
rapMoHI3allli i ynopsAKyBaHHS KOJOPUCTUYHOTO BUPILIEHHS BYNHI [HTEpKyIbTYpHOI Ta
IHIIUX BYJIHIb MICTa, HEOOX1IHO CTBOPUTHU CHPUSITIMBY, TAPMOHINHY 0OOCTaHOBKY B MICTI
JUTSL TIOJIITIIIEHHS IKOCTI1 )KUTTS MelIKaHI1B MicTa. Koiabopu OyiBesib MOBUHHI BUKJIMKATH
NO3UTUBHI €MOIlli Ta YTBOPIOBATU €JMHY KOJIPHY pPIBHOBary, a He IISITU PO3PIZHEHO,
BUKJIMKalOYM 3HeBIpy Ta jaenpecito. Komip akTuBHO i OaraTorjaHoBo Oepe y4yacTh y
HAIIOMY KUTTI ¥ JOCTaTHBO CUJILHO BILUTMBAE HA CBOIO Tiisgiaya. HeoOx1aHO rpaMOTHO Horo
BUKOPHUCTOBYBATH y CBOid TBOPYIN MISJIBHOCTI JJIs TOKPAIICHHS XYJTO0XXHbBOI ITIHHOCTI
aApXITEKTYPHOTO BUTJISIY MICTa B LIUIOMY Ta JJIsl MiABUINCHHS (PI3MYHOrO Ta MCUXIYHOTO
3I0pOB’ MOr0o MEIIKaHI[IB. TaKUM YHMHOM, PO3YMIHHS MPOOJIEMHU KOJOPUCTUKHU KUTIOBUX
OYJIMHKIB CY4aCHHUX MICT 1, SIK HACJIIIOK, (JOPMYBaHHS PEKOMEH/IAIIIM 1110/10 BUPILIECHHS €T
npo0JIeMH — aKTyalbHE 3aBJJaHHS CbOTOCHHS.
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IMPACT OF CLIMATE CHANGE ON THE ENVIRONMENT

Podolian D.S., pupspop30@gmail.com
Dmytro Motornyi Tavria State Agrotehnologikal University

Climate change is the defining issue of our time and we are at a defining moment.
From shifting weather patterns that threaten food production, to rising sea levels that
increase the risk of catastrophic flooding, the impacts of climate change are global in scope
and unprecedented in scale. Without drastic action today, adapting to these impacts in the
future will be more difficult and costly.

As it is known, greenhouse gases are produced naturally and play an important role in
the survival of humans and other living things by trapping some of the sun's heat and making
our planet habitable. A century and a half of industrialization, as well as clear deforestation
and the use of certain agricultural methods, have led to an increase in greenhouse gas
emissions into the atmosphere.

Together with the growth of the population and the development of the world
economies, the volumes of their greenhouse gas emissions are increasing. There is a number
of scientifically established patterns:

ethe average global temperature is directly related to the concentration of greenhouse
gases in the Earth's atmosphere;

esince the beginning of the industrial era, the concentration of greenhouse gases has
been constantly increasing, and with it the average global temperature has been rising;

eone of the main greenhouse gases in the Earth's atmosphere is carbon dioxide, a
product of burning fossil fuels.

The Intergovernmental Panel on Climate Change (IPCC) was established by the World
Meteorological Organization and the United Nations Environment Program to provide
objective scientific evidence. In 2013, the most complete data on the anthropogenic impact
on climate change were presented.

The Intergovernmental Panel on Climate Change has released its Fifth Assessment
Report, which scientifically looks at climate change. The conclusions of the report are
unequivocal: climate change is real and human activity is the main cause of it.

The report provides a comprehensive assessment of sea level rise, and its causes, over
the past few decades. It also estimates cumulative CO2 emissions since pre-industrial times
and provides a CO2 budget for future emissions to limit warming to less than 2°C. About
half of this maximum amount was already emitted by 2011. The report found that:

eFrom 1880 to 2012, the average global temperature increased by 0.85°C.

eQOceans have warmed, the amounts of snow and ice have diminished and the sea level
has risen. From 1901 to 2010, the global average sea level rose by 19 cm as oceans expanded
due to warming and ice melted. The sea ice extent in the Arctic has shrunk in every
successive decade since 1979, with 1.07 x 106 km? of ice loss per decade.

eGiven current concentrations and ongoing emissions of greenhouse gases, it is likely
that by the end of this century global mean temperature will continue to rise above the pre-
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industrial level. The world’s oceans will warm and ice melt will continue. Average sea level
rise is predicted to be 24-30 cm by 2065 and 40-63 cm by 2100 relative to the reference
period of 1986—-2005.

Most aspects of climate change will persist for many centuries, even if emissions are
stopped.

There is alarming evidence that important tipping points, leading to irreversible
changes in major ecosystems and the planetary climate system, may already have been
reached or passed. Ecosystems as diverse as the Amazon rainforest and the Arctic tundra,
may be approaching thresholds of dramatic change through warming and drying. Mountain
glaciers are in alarming retreat and the downstream effects of reduced water supply in the
driest months will have repercussions that transcend generations.

In October 2018 the IPCC issued a special report on the impacts of global warming of
1.5°C, finding that limiting global warming to 1.5°C would require rapid, far-reaching and
unprecedented changes in all aspects of society. With clear benefits to people and natural
ecosystems, the report found that limiting global warming to 1.5°C compared to 2°C could
go hand in hand with ensuring a more sustainable and equitable society.

The report finds that limiting global warming to 1.5°C would require “rapid and far-
reaching” transitions in land, energy, industry, buildings, transport, and cities. Global net
human-caused emissions of carbon dioxide (CO2) would need to fall by about 45 percent
from 2010 levels by 2030, reaching ‘net zero’ around 2050. This means that any remaining
emissions would need to be balanced by removing CO2 from the air.

At the 21st session of the Conference of the Parties to the United Nations Framework
Convention on Climate Change, a landmark agreement was concluded to tackle climate
change and catalyze action for sustainable low-carbon development. The Paris Agreement
builds on the mandate of the Convention and, for the first time in history, brings all peoples
together to take decisive steps to combat and mitigate climate change and help developing
countries to do so.

The Paris Agreement was signed at UN Headquarters in New York on April 22, 2016,
on the International Day of Mother Earth, by the heads of 175 states. This was a record
number of countries that signed an international agreement in one day.

In September 2019, the UN Secretary General hosted a Climate Summit to discuss
Issues in this area. World leaders gave presentations on the measures being taken and
planned activities ahead of the 2020 UN Climate Conference.
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OKOLOGISCHE LANDWIRTSCHAFT IN DEUTSCHLAND

Khytrov A.O., anton.khitrov.96@gmail.com
Taurische staatliche agrartechnologische Dmytro Motornyi-Universitat, Melitopol /
Fachhochschule Anhalt, Deutschland

Umwelt zu schitzen und Ressourcen zu schonen sind heute die wichtigsten der
erstrangigen Aufgaben der Menschheit. So sind heutzutage alle Wirtschaftszweige auf
Umweltschutz orientiert. Landwirtschaft ist dabei auch keine Ausnahme. Besonders
ressourcenschonend sowie umweltvertraglich ist unter den landwirtschaftlichen Formen der
okologische Landbau. Die Hauptidee des 6kologischen Landbaus ist es, sich am Prinzip der
Nachhaltigkeit orientierend Geschéfte im Einklang mit der Natur zu machen. Daher wird
ein landwirtschaftliches Unternehmen als ein ganzeinheitlicher Organismus betrachtet, der
sich aus Menschen, Pflanzen, Tieren und Boden zusammensetzt.

Das Hauptziel dieser Veroffentlichung ist es, Besonderheiten des modernen Zustands
des 6kologischen Landbaus in Deutschland zu betrachten.

Im Gegensatz zum konventionellen Landbau ist der 6kologische Landbau gesetzlich
verpflichtet, unter anderem keine synthetischen Pestizide, Mineraldiinger und griine
Gentechnik in der Landwirtschaft einzusetzen. Bio-Anbauprodukten dirfen keine
Geschmacksverstérker, kunstlichen Aromen oder kiinstlichen Farbstoffe zugesetzt werden,
bevor sie als Bio-Lebensmittel vermarktet werden. Dariiber hinaus gelten strengere
Anforderungen an Eco-Tiere, wie dem Verbot einzelner Futtermittel und hé6heren
Mindestanforderungen im Platzangebot fur Tiere. [1]

Der 6kologische Landbau findet im Laufe der Geschichte in verschiedenen Formen
statt. So wurde 1924 die biodynamische Okonomie eingefiihrt, und der 6kologische und
natlrliche Landbau hat seine Wurzeln auch im vergangenen Jahrhundert. Die 6kologischen
Landbaumethoden sind besser als andere. Diese Methoden umfassen Folgendes:

«einen moglichst geschlossenen betrieblichen Nahrstoffkreislauf erreichen (eigener
Betrieb als Futter- und N&hrstoffgrundlage);

+ die Bodenfruchtbarkeit erhalten und mehren;

* Tiere besonders artgemaR halten. [2]

Es gibt sieben gute Griinde fiir den Okolandbau:

1. Oko ist gestinder. Wissenschaftler haben nachgewiesen, dass Bio-Obst und -Gemiise
mehr Vitamine, Mineralien und sekundare Pflanzensubstanzen enthélt. Milch, Eier und
Fleisch enthalten mehr Omega-3-Fettsduren Darlber hinaus enthalten Bio-Lebensmittel
Nitrate und Pestizide.
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2. Oko ist natrlich. Kiinstliche Farben und Aromen werden haufig in konventionellen
Lebensmitteln verwendet, um die Verbraucher iber die schlechte Qualitat des Produkts zu
tauschen.

3. Oko schitzt den Boden und das Wasser. Biologische Bewirtschaftung von
Ackerflachen erhoht die Bodenfruchtbarkeit und verbessert die Bodenstruktur.
Bodenerosion und Hochwasserrisiko werden deutlich reduziert.

4. Oko fordert die Artenvielfalt. Der Oko-Landbau bevorzugt unterschiedliche, an die
lokalen Bedingungen angepasste Pflanzensorten und Tierrassen.

5. Oko schiitzt das Klima. Der Oko-Landbau bietet eine klimafreundliche Alternative
zur konventionellen Landwirtschaft.

6. Oko ist frei von Gentechnik. Der Einsatz von Gentechnik ist in der 6kologischen
Lebensmittelindustrie verboten.

7. Oko-Tiere haben es besser. Das Wohl der Tiere ist ein zentrales Anliegen im
Okolandbau. Ausreichend Platz, frische Luft und Tageslicht, sowie eine natirliche
Erndhrung mit 6kologisch hergestellten Futtermitteln stellen die Basis fur eine artgerechte
Tierhaltung dar.

Im Jahr 2019 gab es in Deutschland offiziell 34.110 Okobetriecbe mit einer
Gesamtflache von 1.613.834 Hektar. Das entspricht 12,9 Prozent der landwirtschaftlichen
Betriebe und 9,7 Prozent der gesamten landwirtschaftlichen Flache. Der Branchenverband
BOLW schatzt, dass der 6kologische Landbau in Deutschland im vergangenen Jahr um 5,3
Prozent zugenommen hat. Nach diesen Daten wurden Ende 2020 1.698.764 Hektar oder
10,1 Prozent der deutschen Agrarflache mit 6kologischen Kulturen bepflanzt.

Die meisten Okobetriebe in Deutschland sind in Verbanden organisiert. Die groRten
Verbénde des 6kologischen Landbaus sind Bioland und Demeter, weitere Organisationen
wie Naturland, Biokreis, der Okologische Weinbau des ECOVIN-Bundesverbandes, Géa,
Ecoland, Biopark und Verbund Okohdfe.

Die Bedeutung des Okologischen Landbaus ist in jeder Region Deutschlands
unterschiedlich. Der relative Flachenanteil reicht von rund 18 Prozent in Hessen bis knapp
5 Prozent in Niedersachsen. Siddeutschland und Nordostdeutschland sind die
Hauptproduktionsregionen flr den 6kologischen Landbau. Die Hauptregionen sind Bayern
(370 366 ha), Baden-Wirttemberg (186 905 ha), Brandenburg (174,253 ha) und
Mecklenburg-Vorpommern (169,033 ha). Mehr als die Halfte der 0Okologischen
bewirtschafteten Flache in Deutschland fallt auf diese vier Bundeslander. Im Jahr 2019 war
der relative Flachenzuwachs in Sachsen-Anhalt und Niedersachsen besonders hoch (jeweils
+ 12%) [3].

Deutschland liegt im Vergleich zu anderen EU-Mitgliedstaaten in der Tabellenmitte;
Osterreich liegt mit einem Anteil von rund 25 Prozent an der Spitze.

Deutschland ist das Land mit der héchsten Nachfrage nach Okoprodukten in der EU
und das zweitgroRte der Welt nach den USA. Eine Gruppe von Marktexperten schétzt, dass
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der Umsatz mit Bio-Lebensmitteln (ohne Catering) im Jahr 2020 um 22% auf 14,99 Mrd.
Euro gestiegen ist. Laut Experten hat der 6kologische Landbau immer noch ein erhebliches
Wachstumspotenzial.

Zusammenfassend ist zu betonen, dass Okolandbau viele positive Wirkungen auf
Natur, Menschen und Tiere hat. Neben dem Klimaschutz leistet die 6kologische
Bewirtschaftungsform auch einen Beitrag zum Erhalt der Artenvielfalt. Umso wichtiger ist
es, dass der Anteil des Okolandbaus steigt.
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DIE HAMBURGER HOCHBAHN - SEIT 110 JAHREN
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Nationale Universitat fir Eisenbah- und Schienenverkehr, Dnipro,
benannt nach dem Akademiker W. Lasarjan

Nur weinige Jahre nach Berlin gab es auch in Hamburg Plane zum Bau einer Hoch-
und Untergrundbahn. Dazu grundeten nach einer Ausschreibung des Hamburger Senats die
beiden Elektrounternehmen Siemens & Halske und AEG am 27.mai 1911 gemeinsam die
Hamburger Hochbahn AG. Erst spater betrieb die HHA bzw. das heute Hochbahn genannte
Unternehmen, dessen Anteile alle bei der Stadt liegen, den gesamtem Offentlichen
Nahverkehr mit U-Bahn, Strapenbahn und Bus. Heute gehort die Hochbahn zu den
wichtigsten OPNV Unternehmen Deutschlands. Er6ffnung 1912. Ziemlich genau zehn
Jahre nach Berlin wurde am 15. Februar 1912 in Hamburg der erste Streckenabschnitt der
Hochbahn er6ffnet. Die Firmen Siemens & Halske und AEG hatten fur die geplante
Ringbahn mit einem Abzweig nach Ohlsdorf ein gemeinsames Planungsbiiro gegrundet, das
Wilhelm Stein leitete. Anders als die Unternehmen und der Senat geplant haben, setzt die
Birgerschaft, das Hamburger Parlament, aber durch, dass Bau und Betrieb der Strecke
ausgeschrieben werden sollten. Weiter sollten auch Stichstrecken nach Eimsbdttel und
Rothenburgsort gebaut werden. Beworben haben sich aber nur die beiden
Elektrounternehmen zusammen, so dass mit ihnen 1906 der Vertrag Gber den Bau von
insgesamt 28,7 km Strecke fur rund 41,5 Mio. Mark abgeschlossen wurde. Der Ring hat
eine Langevon 17,5 km, der Abzweig nach Ohlsdorf war mit 5,4 km der ldngste der drei
Stichstrecken. Unterirdisch waren nur wenige Abschnitte des Ringes sowie der Ast nach
Eimsbdttel. Grund und Boden stellte der Hamburger Staat unentgeltlich zur Verfigung, er
sorgte auch fiir die notwendige Verlegung von Strafen. Nach einer Teiler6ffnung am 15.
Februar 1912 war der Ring ab dem 29. Juni 1912 komplett befahrbar, die drei Stichstrecken
folgten bis Juli 1915. Bis heute weist der Ring bei der Station Rédingsmarkt mit der Rampe
1:20,7 und einem Radius von 71 m eine kritische Streckenfuhrung auf. Der direkt entlang
der Elbe verlaufende Abschnitt mit den beiden Haltestellen Baumwall und
Landungsbriicken ist sicher der schonste des gesamten Hochbahnnetzes — und so auf der
Welt auch einmalig. Der Weiterbau der Hochbahn erfolgte zur Erschliefung der 6stlich der
Kernstadt gelegenen Exklaven Farmsen, Volksdorf, Wohldorf und Ohlstedt sowie Grof-
Hansdorf, auch Walddorfer genannt. Diese gehorten bis 1937, der Umsetzung des
GropBhamburggesetzes, zu Hamburg. Erst mit dem Gesetz fielen sie an Preufen, dafiir wurde
Wandsbek, Bramfeld, Poppenbittel, Rahlstedt, Billstedt und Lohbriigge im Osten, Harburg
und Wilhelmsburg im Stden sowie Altona und Lokstedt im Westen nun Hamburgisch. Der
Bau der sogenannten Walddorferlinie wurde zwischen Hamburg und Preufen am 8. Mai
1912 mittels Staatsvertrag beschlossen. Umstritten war die Linienfhrung in Ahrensburg:
Der Hamburger Senat wollte die Strecke am Bahnhof von Ahrensburg vorbeiftihrer, was
aber die Gemeinde Ahrensburg und die Lubeck-Buchner-Eisenbahn, die die
Eisenbahnstrecke damals betrieb, strikt ablehnten. So kam es zur heutigen Streckenlage

81



1 Beeyxpaincoka Inmepnem-koughepenyis cmyoenmie ma MOJ0OUX GYEHUX
«Science and innovations in the 21st century» - 2021

sudlich von Ahrensburg. Die Linie fadelt mit einer 570 m langen, im Bogen verlaufenden
Briicke am Bahnhof Barmbek aus der Ringlinie aus. Zeitlich parallel entstand die Linie nach
Langenhorn, die in Ohlsdorf einen Umstieg zur elektrischen Vorortbahn, der heutigen S-
Bahn, bot. Nach dem Ersten Weltkrieg erfolgte nur ein kleiner Streckenneubau: die
Kelljung-Linie. Sie bot von Ohlsdorf kommend einen direkten Weg in die Innenstadt ohne
den Umweg via St. Pauli Uber die Ringbahn. Mit 1600 m zwischen den Stationen
Hallerstrape und Stephansplatz wurde der bis heute gropte Haltestellenabstand gebaut -
Hochbahndirektion Stein sah die Hoch- und Untergrundbahn als Schnellbahn in Erganzung
der parallel verlaufenden Strafenbahn an. AuPerdem wurden im vorhandenen Netz die
Bahnsteige auf 90 m und teils sogar auf 120 m verldngert. Der grope Bauboom begann dann
in den 1950er Jahren: Die Kelljung-Linie wurde zum Hauptbahnhof verlangert und spéter
weiter nach Wandsbek, dann wurden die Strecken nach Billstedt und die Verlangerung von
Eimsbiittel nach Stellingen realisiert. Doch das grofte Vorhaben war die Durchmesserlinie
vom Berliner Tor lber Hauptbahnhof zum Schlump, die unter der Binnenalster entlang
fuhrt. Spater folgten dann noch Verldangerungen von Streckendsten. Erst mit der
Erschliefung der Hafen-City erfolgte der Bau einer neuen Strecke - der U 4. Sie wird am
Jungfernstieg an das bestehende Netz angeschlossen, die Station war flir eine andere
geplante, aber nie gebaute U-Bahnlinie mit vier Gleisen ausgefiihrt worden. Der lange
Tunnel von der Innenstadt zum ehemaligen Hafen wurde mit zwei Einzelr6hren mit einer
Schildvortriebsmaschine errichtet. Der Tunnelbau und der Bau der Stationen im Rohbau ist
abgeschlossen. Ohne die Strecke in die Hafen-City hat das Hochbahnnetz eine Lange von
gut 100 km, davon sind 40 km unterirdisch. Vorhanden sind 89 Stationen.
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MOIEJIOBAHHA OKPEMHUX CKIAJOBUX OAUHUILD TA
EJEMEHTIB CUCTEM OBOPOTHOI'O BOJAOITIOCTAYAHHA
JIJIA 3ABE3NEYEHHS IHJKEHEPHOI IHOPACTPYKTYPU
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3MilllyBaHHS PEareHTiB 3 BOAOIO MOBUHHO OyTH MOBHHUM (PIBHOMIPHE PO3MOLICHHS
MPOJIYKTH, SIKUM BBOJUTHCS A0 00’€MYy BOJAM, IO 00poOisieThes) 1 mBUAKUM. OcCTaHHS
BUMOT'a 0COOJIMBO HEOOXIJHO BUKOHYBAaTH MpPU 3MIITYBaHHI KOATYJISHTIB 3 THUM, 11100 HE
3aXOMUTH OPTOKIHETHYHY a3y KoaryJsiii 1 MOPYHIMTH IJIACTIBLI, IO YTBOPIOIOTHCS, a
TAaKOX 1100 3aXOMUTH MPOMDKHI MPOJYKTH peakiii Tipoiizy KoaryisHty. Tomy uyac
nepeOyBaHHs BOJIM y 3MilTyBavax (puc. 1) He MOBUHEH MEPEBUIIYBATH 2 XBWIUH [1, cTOp.

273].
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Bonma s sMIIIVBAHHS

Puc. 1. 3MminryBad BOJHUX PO3YMHIB 1 pEareHTiB
B CUCTEMaX 0OOPOTHOTO BOJIOTIOCTAYaHHS:

TpuBUMIpHI TEXHOJIOT1i CHOTOTHI ITUPOKO BUKOPUCTOBYIOTHCS B HAUPI3HOMAHITHIIIIAX
rany3sax. Bucoko aerajizoBana 3D-monesib — 11¢ He MMPOCTO MOKIIMBICTD MOTVISTHYTH Ha
00’€ekT 0e3 HOoro peaTbHOro0 BUTOTOBJICHHS [5].

Bimomi KoHCTpyKIIii armapaTiB AJi 3MINTyBaHHS BOJHUX PO3YMHIB 1 peareHTis [2, 3, 4].
JIs1 Kpamoro ysBA€HHS KOHCTPYKIIII 3MillyBaya 1 MPOIIECIB, IO MPOTIKAIOTh Y BOJHUX
po3unHax, ayxe KopucHuM Oyae 3D-moaenoBanHHs. 3D-Mogesi mUX KOHCTPYKIIii
npeacTaBJieHO HA puc. 2, a, 0 1 B.
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a) 0) r)

Puc. 2. MoaentoBanHs armapara 3MilllyBauya BOJHHUX PO3UMHIB: a — 3a mat. Ne

132976; 6, r — amapara 3a nat. Ne 137138; B — amapara 3a mat. Ne 122533

BukopucrtaHHs MOJIETIOBaHHS OKpeMHX eJleMeHTiB (puc. 2, a, 0) Ta amapar-
3MinryBayiB (puc. 2, B-€) y IIJIOMY J03BOJIMTh CKOPOTUTHU CTaA1l MPOEKTYBAaHHS, CIIPOCTUTH
MOIIYK BIJIMOBITHUX TEXHOJOTIUHHMX Olepalliii, 3a0e3MmeynuTH HaIIiHICTh 1 €PEeKTUBHICTD
MiATOTOBJICHHS PEareHTIB B CUCTEMaX 00OPOTHOI'O BOJIOMIOCTAYaHHS.

Jlns amapatiB HamipHO1 (oTalrii, amapar-3MilIyBadiB i Take iH., K1 CKJIAIaOThCS 3
OJIHOTUITHUX JIeTallel, TePEeBaAXKHO KPYIioi (OpMH, MOJICIIFOBAHHS TOJIETIIIEHO BHACIIIOK
BUKOPHUCTAHHS OJIHAKOBOTO MOCI1A0OBHOTO AJITOPUTMY OO iX MPOEKTYBAHHS.

Ha puc. 3 HaBezieHO eTanu MOJAEIIOBAaHHS 1010 OTPUMAaHHS TOTOBOT'O MPOIYKTY

IIpoaykr (06°ekT)
MOJEJTHBAHHSA
<
—— [IporpaMunH KOO MOJEeTIOBAHHSA
3D-momens
» Binoopamenns v Viewport un
Viewer ark 3D-mogean
— Pennepunr

L

Imwenepre 3D crkanmyBaHHSA

> 3D apyvk

Puc. 3. Buxiguuii mpoyKT Mpoiiecy MOIETIOBaHHS.

Bucnosexku. Po3pobneHi Mojeni OKpeMHX €JIEMEHTIB 1 amapariB 3MillTyBaHHS 13
3aCTOCYBaHHSAM cydacHUX 3D- TeXHOJOTiil JO3BONSIOTH HAOYHO TOTJSHYTH Ha 00 €KT
JIOCJIIJI’)KEHb, CKOPOTUTH Yac HA MIATOTOBJIEHHS il BUIIPOOYBAaHHS B MPOMHUCIOBUX YMOBAX 1

3a0e31eunTy e(PeKTUBHICTD NMEPEMIIIyBaHHS PEareHTIB.

84



1 Beeyxpaincoka Inmepnem-koughepenyis cmyoenmie ma MOJ0OUX GYEHUX
«Science and innovations in the 21st century» - 2021

Jliteparypa

1. Bogocuabxxenne / A S. HaiimanoB, C.b. Hukmmmua, H.I'. Hacomkuna, H.IIL.
Omenbuenko, B.H. Macnak, H.W. 3otoB, A.A. HaiimanoBa, Jlonbackasi cTpouteinbHas
aKaJeMusl CTPOUTENBCTBA U apXUTEKTYphI, MakeeBka, 2006. C. 654.

2. Tlatent Ha KopucHy Mozenb Ne 132976 Ykpaina, MIIK’ (2019.01). BO1 F5/00. C02
F1/46 (2006.01). C02 F103/02 (2006.01). Anapat ajs 3MillyBaHHS BOJHHUX PO3YHUHIB 1
no3yBanHs peareHtiB / C.I. MoBuan, O.0O. [lepesa, C.B. Jlepeza. — 3asBka Ne u 2018 07994
3asBi. 18.07.2018, omy6s1. 25.03.2019, Bron. Ne 6.

3. INatenT Ha kopucHy Mozenb Ne 137138 Ykpaina, MIIK' (2019.01) BO1 F5/00 C02
F1/46 (2006.01), C02 F103/02 (2006.01). Amnapar-3mimryBay BogHux po3uuHiB /C.I.
Moguan. — 3asBka Ne u 2019 02078; 3aasn. 01.03.2019, ony6a. 10.10.2019, Bron. Ne 19.

4. TlateHT Ha KopucHy Mozenb Ne 122533 Vkpaina, MIIK (2017.01) BO1 F5/00 C02
F1/46 (2006.01), C02 F103/02 (2006.01). Anapat ass 3milryBaHHsS BOJHUX po3unHiB / H.I.
bontanceka, O.B. boarsucskuii, C.I. MoBuan, O.0. [lepe3a. — 3asBka Ne u 2017 08377;
3asBi. 14.08.2017, omy6s. 10.01.2018, brom. Ne 1.

5. 3D-mopemtoBanusg Miciesocti ta 00’ exriB. URL: https://skb25.com.ua/services/3d-
modeli-mestnosti-i-obektov/.

6. MoBuan C.I. MonentoBaHHS €JIeMEHTIB CUCTEM OOOpPOTHOTO BOJOINOCTAYaHHSI JJIst
00’ €KTIB IHXKEHEPHOI IHPpacTpyKTypu IpomMuciaoBoro cektopy kpainu / C.I. MoBuan, K.O.
I'opnora, A.M. 3y6, O.0. Jlepesa // Martepianu BceykpaiHcbkoi HayKoBOi KoH(pepeHIii
MOJIOJIUX BUCHHMX 1 HAyKOBO-TIEJAroriyHUX TMpalliBHUKIB, 16 yepBHs 2020 p. Peakor.
Hemnouatenko O.0. (Bia. pexn.) Ta in. Ymanb: BIII «Bizasi», 2020. 184 c. C. 131 — 134.

7. Hepe3a O.0. MopentoBaHHs 3MillTyBaya peareHTiB B poOOTI CUCTEM OOOPOTHOTO
BogonoctadyanHs / O.0. Jlepe3za Exo ®opym-2020: 30ipka Te3 momosiged IV crerr.-HOro
MDKHAPOTHOTO 3aropizbKoro exkonorigaoro ¢popymy 15-17 sxostast 2020 p. // 3anopi3bka Mickka
paza, 3anopizbka TOProBO-TIPOMHUCIIOBA TANIaTa. — 3aopAOKs: 3armopi3bka TOProBO-TPOMKUCIIOBA
nanara, 2020. — 500 c. C.255-256.

8. Mosuan C.I. 3minryBad TBOKOMIIOHEHTHUX PO3YMHIB PIUH 1 PITUHHUX CEPEIOBHIIL
| CI Mosuan ta in. // Tlpami TaBpifiCbKOro Aep:KaBHOI'O arpoOTEXHOJIOITYHOTO
yHiBepcuTeTy. - Memitonons: TIATY, 2018. - Bum. 19, T.3. - C. 91 — 98.

9. Mosuan C.I. MonentoBaHHS KOHCTPYKIIli 3MIIIyBa4yiB PEareHTiB IJsi CUCTEM
000pOTHOTO BOJOIOCTa4YaHHs / 75 HayKOBO-TIpaKTUYHA KOH(pepeHIlisa (3a0uHuil ¢popmar).
XapKiBChKOTO HAI[IOHAIBHOT'O TEXHIYHOTO YHIBEPCUTETY OYIIBHUIITBA Ta apXiTeKTypH. 13-
14 tpasns 2020 p. Xapkis, 2020. - C.1.

HaykoBuii kepiBHMK i KOHCYJAbTAHT: Moguan C.I. k.m.H., OoyeHm, 3ag8idysay Kageopu
eeoexoneii i 3emneycmpoio, /lepeza O.0. K.m.H., Ooyenm Kagheopu mexHiuHoi MexauiKu ma
KoMn romepHo2o npoekmygauHs im. npoghecopa B.M. Hatiouwa, Tagpiticokuii 0epicagHutl
azpomexHono2iuHul yHigepcumem imeni [mumpa Momoprozo

85


https://skb25.com.ua/services/3d-modeli-mestnosti-i-obektov/
https://skb25.com.ua/services/3d-modeli-mestnosti-i-obektov/

1 Beeyxpaincoka Inmepnem-koughepenyis cmyoenmie ma MOJ0OUX GYEHUX
«Science and innovations in the 21st century» - 2021

METAJIOOBPOBKA BE3 3ACTOCYBAHHSA MACTUJIBHO-
OXOJIOJKYIOUHUX PIANH

Kapasaii /I.}O., aelxandr@rambler.ru
Taspiticbkuil depaircagHuli a2poOmexHoN02IYHULL YHIgepcumem
imeni [[mumpa Momoprozo

ITepeBaru 06poOKu MeTaliB 6€3 3aCTOCYBaHHS MAaCTUIILHO -0X0JIOXKYBaJIbHOT PITUHI
(MOP) a6o cyxa o6poOka 3By4aTh 3yXBajo: €KOHOMisl BUpOOHHUYUX BUTpaT Ha MOP 1 ii
OUMIIECHHS, MiIBUINCHHS MPOAYKTUBHOCTI. OgHAK HEAOCTATHBO IMPOCTO 3aKPUTH KpaH
nonaui MOP. Jlns 3nificHeHHs cyxoi oOpoOKM BepcTaT MOBUHEH OyTH (YHKIIOHAJIBHO
JOOMPALbOBAHUM.

[Tpu 3Buyaiitnomy pizanai MOP BUKOHY€ HACTYITHI OCHOBHI )YHKIII1: OXOJIOKCHHS,
3MalllcHHS, BIABEICHHS CTPYXKH 1 BHIAJeHHA 3a0pyaHeHb. [Ipu BUKIIOYCHHS
BukopuctanHss MOP i ¢pyHKIIiT TOBUHHI KOMIICHCYBATUCS BEPCTATOM 1 IHCTPYMEHTOM.

Mactunbna nis MOP momwupioeTbcs MO JBOX HampsiMax. 3 OJHOro OOKYy,
3MIMCHIOETHCSI MAaCTUIIO TIOBEPXHI TEPTA MIXK JETAJUIIO 1 IHCTPYMEHTOM, a 3 IHIIOTO -
MAacTUJIO PYXOMHUX €JIEMEHTIB 1 yIIlIbHEHb B pobOouiii 30HI. PoOoua 30Ha Bepcrara,
pO3TalIOBaHl TYT PYXJIMBI €JIEMEHTH 1 BUAAJICHHS CTPY>KKHU MOBUHHI OyTH pOo3paxoBaHi Ha
poboTy 3 cyxorw cTpykkor. OmHaK MpH pi3aHHI HE y BCIX BUIAJIKaX MOXXJIMBA B1JIMOBa
B1JI MacTuJIa, HAITPUKJIA, i 9ac CBEPUIIHHS 3 [IIJIOT0 aJIFOMiHIEBUX cTuIaBiB. [Ipu ibomy
BUJII 0OpOoOKM HEOoOXigHAa IMojiaya MacTHia B MIHIMAJIbHUX JO30BAaHUX KUIBKOCTAX Y
BUTJISA]I1 MACIITHOTO TyMaHYy, SIKMH MOTA€ThCS 1T THCKOM Ha PIXKy4l KPOMKH 1 B CTPYKKOBI
KaHaBKU cBepjuia. Taka macTuio e)EeKTHBHO 3MEHINY€ TeIUIOBHIICHHS TpPH pi3aHHI 1
HAJIMTNAHHSA MaTepially Ha 1IHCTPYMEHT, SIKMil BeJe M0 3HWXKEHHS WOro mpane3iaTHOCTI.
ITpu no3oBaHOi MoAa4l MacTHIA 1i BUTpaTa CTaHOBUTH 5..100 MJI/XB, TOMY CTpyXkKa c1abo
3MOY€HA MACJIOM 1 MOXe BIITIATHUCS, SIK cyXa. BMICT 0JIi1 B CTPYXKIIi, IO CIIPSMOBYETHCS
Ha MepervIaBKy, NPy MPaBUILHOMY HaJallTyBaHHI CUCTEMU HE TIEPEBUILYE TOMYCTUMOTO
snaueHHA - 0,3%.

Jlo3oBaHa Tmojaya MacTWIa BUKJIMKAE 30UIbIICHHS 3a0pyIHEHb  JeTall,
MPUCTOCYBAHHS 1 BEpcTaTa B I[IJIOMY 1 MOYKE MPUBECTH J0 3HUKEHHS HAJIIMHOCTI MpOIecy
o0poOku. Jlnmsg momimmieHHS MacTWia pDKydYnX Kpalok CBepJja BepcTaTw,
BUKOPHUCTOBYBAHI1 JJIsl CyX01 00pOoOKH, TOBUHHI OyTH OCHAIIIEHI CUCTEMOIO BHYTPIIIHHOTO
MiJBEICHHS MACJISTHOTO TyMaHy uepe3 OTBip B mmuHAe . [lani aepo30ib mogaeTbes yepes
KaHaJl B MATPOHI 1 ITHCTPYMEHTI Oe3MmocepeHbO A0 MOro piKYy4YuX Kpaiok. ['oloBHOMO
BUMOTI0I0 10 CUCTEM J030BaHOi mojaui MOP € miBuKa 1 TOUHO peTysibOBaHa MiAr0TOBKA
MacJsSTHOTO TyMaHy. Big IIbOTO 3aJIe)KUTh HE TUIBKH 3aXUCT IHCTPYMEHTY, aJie 1 YUCTOTa B
pobouiii 30Hi.

BigmoBa Bixg oxomomkyrodoro BiimBy MOP TakoX MOBHHEH KOMIICHCYBATHCS
KOHCTPYKTHBHUMH 3MiHaMH B BEpPCTATI.

VY mpoueci pizaHHs MexaHidyHa poOOTa Malke MOBHICTIO EPETBOPIOETHCS B TEILIO.
3aJiexXHO BiJ MapaMeTpiB pi3aHHs 1 BUKOPUCTOBYBAHOIO 1HCTPYMEHTY 75: 95% temnoBoi
EHEeprii 3aJUIIAEThCS B CTPYXKI, 1O 3HIMaeTbes 3 aetail. IIpu cyxiit o6poOii BoHa
BUKOHY€ (DYHKIIIO BiJBEICHHS YTBOPIOETHCS Temja 3 poOouoi 30HU. ToMy BaXJIuBO
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MIHIMI3yBaTH BIUIMB LbOI'O TPAHCHOPTY TEIUIa HA TOYHICTH 00poOku. HepiBHOMIpHUI
TeMrepaTypHe Ioje B poOouiil 30H1 BepcTaTa 1 TOUKOBA IMepeada TEMjIoBOi €HEprii Ha
JieTalb, MPUCTOCYBAHHS 1 BEPCTAT B I[1JIOMY BILUIMBAIOTh HA TOYHICTb.

Crnia BUKIIIOYATH MOKJIMBICTh HAKONMMYEHHS CTPYKKHU Ha MPUCTOCYBaHHI 1 A€TaIsIX
BepcTaTa. 3BIICU 3pO3yMiJIO, 110 00poOKa 3BEpXy € HeCHpUsATIUBUM BapianToM. [1[06 mo
MOXMJIMBOCTI OOMEXHMTH IIKIJJIMBUNA BIUIMB TEIUIOBOI €HEprii, BepcTaT IOBUHEH
MPOEKTYBAaTUCS TAaKUM YMHOM, 1100 TemjaoBl Aedopmalii OKpeMux BY3JIB 1 jAeTanei
BEepCTaTa HE BIUIMBAJIM HA CTAH IHCTPYMEHTY LI0J10 AETall.

Ockuntbku MOP He BUKOPUCTOBY€ETHCS, TO IPH 00pOOIIl TAKUX MaTEPiaiiB, IK YaBYHU
a00 JIeTK1 MeTaji, YTBOPIOEThCS MU 1 APIOHA CTPYKKA, SIK1 BXKE HE 3B'A3YIOThCS PIIUHOIO.
VYurinbHeHHsS 1 3aXMCHI MPUCTPOi HEOOXITHO JOAATKOBO 3axXHINATH BiJl aOpa3uBHOTO
BILJIUBY.

Tak sk HampsiM TpaekTopli pO3JIbOTY CTPYKKHM HEOAHO3HAYHO, TO CIiJ
BUKOPUCTOBYBATH JII0 CHIM TEKIHHA. Jlnsg 1poro HeoOXigHO  3a0e3meduTH
Oe3rnepenikogHe MaJiHHS CTPYXKH Ha BIJABIIHWIA TPAHCIOPTEP, HASIBHUM B HUXKHIN
4acTUHI poOOUYOro mpoctopy. byab-sika ropu3oHTaNbHA IJIOIIMHA CTA€ HAKOMUYYBayeM
CTPY’KKH 1 MOK€ BIUTMHYTH Ha HAJIHHICTH 0OpOOKH.

[HmmM 3aco0oM BuAaNeHHS CTPYXKKH € CHUCTEMH BaKyyMHOT'O BiJICMOKTYBaHHS.
["'0n0BHOIO BUMOro0 TyT Oyne pO3MILIEHHS BIJCMOKTYE cCOIUIa sIKOMOra OJIMKYe 110
poboudoi 30HM, MO0 TMIABUIIUTA HAMIMHICTH YJIOBIIOBAHHSA CTPYXKH. MOoXKHa
PEKOMEHIYBaTH CHCTEMH, B SIKMX COIUIO KPIMUTHCS Ha MIMHUHAET ab0o 1HCTPYMEHTI, a
TaKO0X B SIKMX COIIO BCTAHOBJIFOETHCS 3 IPOTPAMOBAHUM IIOBOPOTOM B CTEXKHUTH PEKUMI.
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PE3YJIBTATHU AHAJII3Y TEPMIHY CJIYXBU IHCTPYMEHTY
3AJIEZKHO BIJI MATEPIAJIIB TA YMOB ObPOBKH

Kouoniii O.C., Cymko O.B., aelxandr@rambler.ru
Taspiticbkuil depaircagHuli a2poOmexHoN02IYHULL YHIgepcumem
imeni [[mumpa Momoprozo

BaxnuBicTe  BHOOpY  ONTHMMalbHUX yMOB pIi3aHHS B  METalI000pOOHIi
IPOMMCIIOBOCTI, CTa€ BCE OUIBII OUEBUAHOIO. Y MTPOMMCIOBOCTI YMOBH pi3aHHS MOBUHHI
OyTu Takumu, OO0 3a0e3neyyBaTh HaWOUIbII E€KOHOMIYHO BHUTIJHI CTPOKU CIYXOH
IHCTPYMEHTY JI0 MOYaTKy HOro pyWHYBaHHS, SKE BH3HAYAETHCS K MOMCHT, IIPU SIKOMY
poOoTa pi3ls nepecrae BIANOBIIaTH BUMoram oopoOku. Bubip nux ymMoB pizaHHs, 110
3a0e3MmeuyoTh HaOUIbII €KOHOMIYHMM HEOOXITHUN TEpMIH CIIY»KOU pi3lsg Moxe OyTH
3p00JIeHHII Ha OCHOBI, BapTOCTI, MAKCUMAJIbHOI MPOJYKTUBHOCTI a00 MaKCHMAaJIbHOTO
noxony. OmgHak, B KOKHOMY pasi, HEOOXiTHO 3HATH BIUIMB 3MIHCHUX YMOB pi3aHHS Ha
TEPMIH CIIY>KOU THCTPYMEHTY 1, TAKUM YHHOM, EKOHOMIYHICTh OOPaHOT0 METOLY OOPOOKH.
Tax sik peaibHUI TEPMiH CIIY>KOU IHCTPYMEHTY OOMEKEHUM BETMYMHOIO 3HOCY, OUEBHUIHO,
10 €KOHOMIYHICTh OOPOOKH MPSAMO 3aJICKHUThH BiJl 3HOCY ITHCTPYMEHTY.

binbiricte aHami3iB MPUCBSYEHUX IIpoIlecaM METanooOpoOKH OyiM 3aCHOBaHI Ha
MOJEl pi3aHHA B IUIONMIMHI 3 YTBOPEHHSM CTPYXKKH TMPSAMOKYTHOI (popmu, mpu sKid
CTpY)XKa yTBOPIOETHCS TMPHU pi3aHHI B OJHIN IUIONIMHI, 1T TIOBHINA BIIMOBITHOCTI 3 II€I0
MOJEIUTI0, TOW (akT, Mo marepial aehopMyeTbCs MPU MOCTIHHOMY, HAINpy3l 1 HEMae
HEOOX1THOCTI, TOMY IPUUMATH JI0 YBaru BIUTUB IIBUKOCTI 1 TEMIIEPATyPH, K1, SIK B1JIOMO,
MarTh TMEBHUM BIUIMB Ha Hampyru. Takoxk, Oyjna oTpuMaHa OUIbII peajibHa MOJEb
YTBOPEHHS CTPYKKH, IIJIIXOM aHaJi3y €KCIIEPUMEHTAIBHO CIIOCTEPEKYBAHOTO YTBOPEHHS
CTPYXKKH 1 3aCTOCYBaHHsI TE€OPii IJIaHYy MIBUIKOCTEH.

[Ipu po3BHUTKY 11i€1 TeOPii OyJI0 MPUHHATO, IO MIPOIEC IPHU SIKOMY ITOBEPXHEBHH MIap
MaTtepiany 3HIMAEThCS €IMHOI PIBHOIO PiKY40i KPOMKOIO, HOPMAJbHOI 10 IIBHJIKOCTI
pi3aHHS 1 mapanenbHOoi 0OpOOITIOBAaHOI TOBEPXHI, HA3UBAETHCA OPTOTOHATHLHOIO
00pobxoto. [lani Teopist oOMexxeHa 17151, BATIAAKY, KOJIM CTPY>KKa YTBOPIOETHCS 32 PaXyHOK
MOCTIWHOI MacTuuHoi nedopmariii, 6e3 TpIMH YU IHIIKUX HecTabuIbHOCTEH Ta 0e3
yTBOpeHHs1 3iamy. [lomampmum o0OMEXEHHAM yMOB 1O THUX Iip, TOKHA TOBIIMHA
HeZie(hOPMOBaHOI CTPYKKHM Majo TMOPIBHSHHA 3 TOBIIMHOIO Pi3y, mpolec aedopmarrii
nepeadayae, Mo 3MiHMA BiAOYBAIOThCS B IUIONIMHI. XO0Ya II€ CHIILHO i7eali30BaHi YMOBH
BOHM IIUIKOM  3aJIOBUTBHO  BIJIMOBIalOTH 0araTbOM TMPAKTUYHUM  OIepalism
MeTamo00pOOKH 3 BUKOPUCTAHHSAM PI3Id PIKYUOTO B OFHINA TOYINl 1 HE JyXe OOMEKEHO
BUKOPHUCTOBYIOTHCS JIJIsl CIIPOIIICHHS MO OOpOOKH Ta BiMOBIAHOT TEOPIH.

Mopenb yTBOpEHHS CTPYKKH, BHKOPHCTaHa B TIOMEPEIHIN Teopii, MoKaszye, IIo
mwiomuHy AB mnOpuiiMaeTbcs 3a OCHOBHY JIIHIIO Haxuiay, TOOTO IUIOLIMHY 3
MaKCUMaJbHUMH HAMIPYKEHHSIMH 3pi3y 1 MAKCUMATBLHUM CTYTICHEM 3MiHH HAMPYKEHb, 110
JIIOTHh IPUOJM3HO B IIEHTP1 0OMEKEHOIO TIJIACTUIHOI 30HHU, B SIKIM YTBOPIOETHCS CTPYIKKA.
BukopucToByroun CIiTKH It TPOBEJACHHS BHUMIPIOBaHb TMPU YTBOPEHHI CTPYXKKH,
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CriBencon 1 Oxcai [1-3] moka3anu, 010 po3NOJAUT HapyXKeHb B NEPBUHHIN 30H1 Maibke
cuMmetpuuHi moao AB, Ii pe3ynbTaTé MOKa3yrTh, IO Ui BEJIUKHUI 00JlacTi 3HAYEHB
cTtyneHs nedopmaritii, cepeani nedopmaiiii 3pizy mo AB MoxyTh OyTH OTpuUMaHi 3
EMITIPUYHOTO PIBHSIHHSA:

CV
Y=

ne C - koHcTaHTa MaTepiany, V; - LIBUAKICTh pi3aHHs, sIKa TOPIBHIOE IIBUIKOCTI NPU
BUKOPHUCTAHHI TJIOCKOT Mojieni 1 [ - moBxkuHa AB.

Pe3ynbTaTl TakoX MOKa3ylOTh, 10 BHACHIIIOK CUMETPIi B PO3MOALII HANIPYKEHb IO
AB, npubnu3HO noxoBUHA 3arajibHUX Aedopmaliil icHye B mioniuHi AB npu aedopmarrii
y B3J10B)K AB BiNOBIAHO 10 PIBHSHHS:

CoS X

1
VAB—2

sin « cos(¢ — a)

e «a - mepenHiil KyT, a ¢ - KyT pizaHHs. [lpu Takiifi mMozeni MOXHa BpaxyBaTH
BIJIMIHHOCT1 Hampy>KeHb B MaTepiajl MiJ 4ac yTBOPEHHS CTPYKKH 1 [IUM IIJITXOM BBECTH
B aHAJTI3 BIUIMB IIBUIKOCTI 1 TEMIIEpaTypH.

CyTb MeTOMy BU3HAUYEHHS KyTa Pi3aHHS (0 1 TAKUM YHHOM T'€OMETPIil CTPYKKH, CHUJI
pi3aHHs, TEMIIEpaTypH 1 T.J. MOJSATa€e B aHaJ131 HAMPYKEeHb B IUIomUHI AB 1 miuommHu
PO3LTYy PI3elb-CTPYKKA 1 B 3HAXOJKEHHI TaKOTrO PIMIEHHS IS @, AK€ Ja€ PIBHICTH
PE3YIBTYIOUMX CUII B TUIomKnHaX AB 1 pizerp-cTpykKa.
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THE MAIN CRITERIA OF SELECTING MEANS FOR REMOVING
MANURE FROM LIVESTOCK FACILITIES

Kurashkin O.S., o.kurashkin@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

Manure removal is an important part of the technological process in animal husbandry,
which directly affects the maintenance of an optimal indoor climate, and, as a consequence,
the health and productivity of animals. Therefore, the best option is a prudent choice of
manure removal system at the design stage of livestock facilities.

Criteria for choosing a manure removal system are formed on the condition of
obtaining the greatest efficiency of its use. Among them are the criteria of price, reliability,
productivity, quality of work, operating costs. [1, 2]

The efficiency and expediency of using a particular manure removal system is also
influenced by the characteristics and size of agricultural land, the method of keeping and
feeding animals.

Technological schemes of manure removal include requirements, compliance with
which will qualitatively affect the final result. Among the requirements:

1. Ensuring the most complete preservation of the manure quality as fertilizer.

2. The absence of the negative impact on humans and animals.

3. Simplicity of a design, efficiency, reliability, flowability.

4. Ensuring minimum labor costs.

5. Ensuring the maximum level of automation.

6. If there is a slotted floor, it must be made of materials that are not capable of harming
the animal.

7. Ensuring minimum water consumption

8. Prevention of environmental pollution.

Mechanical and hydraulic means are used to remove manure. [1]

Hydraulic systems are based on the removal of manure by fluid flow, pressure or self-
flowing method (under the action of gravity). Used by tethering without litter.

But the most effective way of environmentally friendly production, reducing energy,
labor costs, as well as operating costs — is to reduce the output of the mass of wastewater,
which can be realized by reducing the flow of water into the manure removal system.
Therefore, the improvement of manure removal systems is aimed primarily at the use of
anhydrous methods of its collection.

As a result, the most common in animal husbandry are mechanical methods of manure
collection, among which are stationary and mobile. [2, 3]

The stationary mechanical means include conveyors of circular (chain-scraper) and
reciprocating action (rod), screw conveyors (screws), scraper installations.

TSN circular conveyors are used to automate the cleaning of livestock complexes with
tethered animals on small bedding with simultaneous unloading of manure into vehicles.
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The main disadvantages are the non-optimized path of the manure mass to the
unloading point, small cleaning area, starting overloads, and relatively low reliability, which
Is currently significantly increased due to the use of rolling and heat treatment of chain
components.

Conveyors of reciprocating action differ from conveyors of circular action by the
increased technical and economic indicators, ability to transportation of various types of
manure, reliability, the optimized movement of manure weight to an unloading point. [2]

Scrapers are used for loose housing of animals, on farms where rough bedding is used.
Depending on the amount of manure and the length of the farm they are equipped with two
or four sets of scrapers. Simple in design, they are of high reliability and are most effective
when used at the rate of 1 kg of bedding per head per day.

Mobile vehicles include bulldozers, wheel loaders, devices mounted on tractors or self-
propelled chassis.

Bulldozers are mainly used on livestock farms. To increase the performance of the
bulldozer, it is equipped with side movable or fixed flaps. Mobile means of manure removal
and transportation are used for tethered and untied keeping of animals for removal of solid
and semi-liquid manure. They have high reliability and high productivity.

For example, in the case of loose housing of cattle, the removal of deep bedding from
livestock facilities is carried out by tractor loaders PE-0.8B, PFP-1.2, PU-0.5 in transport
through the loading platform or directly into transport. The thickness of the bedding layer
together with excrement per year reaches 0.5-0.9 m. Removal is carried out by bulldozer
once a year. [1-3]

Summing up, we can say that under certain conditions, each of the existing means of
manure removal can be used with high efficiency. However, to get the best result, it is
necessary when designing livestock facilities to competently approach the choice of a tool,
taking into account all indicators (volumes and specialization of the livestock enterprise,
method of keeping animals, climatic conditions, etc.) that may affect the final result. [1]
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OBPOBKA HEPXKABIKOUOI CTAJII HA TOKAPHOMY BEPCTATI
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KoposiiiHocTiiika cTane - MaTepial, HE3aMIHHUM IS CTBOPEHHS MEXaHI3MiB,
BUPOOIB, KOHCTPYKIIH, 0 BUMPOOOBYIOTh BUCOKI HABAHTAKEHHS 1 BIUIMB arpeCUBHUX
cepenouil. OHaK MEXaHI4Ha, B TOMY YMCIIl TOKapHa, 00OpoOKa HEepKaBIlOUMX cTalel -
mporiec, IO BUKIWKae TMeBHI TpyaHomlil. [loBHE mnepeHeceHHs Ccroco0iB 00poOKu
3BUYAWHUX BYTJICLEBUX CTajdedl Ha KOPO31MHOCTIMKI Mapku HEMOXIMBUM. OCKUIBKH 1€
OpU3BEAE 10 3HIKEHHS MPOJYKTHUBHOCTI MPOIECY 1 MOTIPIIEHHS SKOCTI KIHI[EBOTO
npoaykty. OCHOBHI NMpo6aeMu B POOOTI 3 HEPIKABIFOYOIO CTAJUTIO - BUJAJIEHHS CTPYKKH,
nedopmaliiine 3MIIIHEHHS, HU3BKUI pecypc pkKYydoro 1HCTPYMEHTY. SIKiio pasime I
NEPENIKOIN YaCTKOBO JIOJIAJIUCS 3a JIOMOMOTOI0 Pi3aHHA HAa HHU3BKUX HIBUIKOCTSIX, TO
CHOT'OJIHI TaKe PIlICHHS HE 3aJ0BOJIbHS€ BUMOTaM CYYacHUX BUPOOHHUIITB. ToMy iH)XXKEHEpH
MOCTIHHO PO3POOJSIOTh HOBI TEXHOJIOTII Ta 1HCTPYMEHTH, IO IMOJIETHIYIOTH OOpOOKY
HEpKaBiovoi cTall.

Toxapceka 06poOKa - 11e MpoIlec, B pe3yJIbTaTl SIKOTO YTBOPIOETHCS JIOBra KpydyeHa
CTPY’KKa, HAKOMTMYEHHS SIKO1 YCKIIaIHIOE poOoTy. JlJis BUIaieHHsI CTPY>KKU HEPKaBIFOUMX
CTajieil MPOMOHYETHCSA BUKOPUCTOBYBATH PIKYYUH IHCTPYMEHT 3 BHYTPIIIHBOI MOaYEI0
MOP miij1 THCKOM, 1110 0COOIMBO €PEKTUBHO JJIs1 BUCOKOJIETOBAHUX CTaliel. 3aCTOCYBaHHS
TAKOTO 1HCTPYMEHTY 3a0e3neuye: e(peKTUBHE OXOJOKEHHS PIKYY0i KPOMKH; JIOMKY
CTPYXKH Ha IpiOHI YaCTUHKH, 110 MOJIETIIYe ii MBUAKE BUIAICHHS 13 30HU Pi3y.

MiHycoM Takoro crnoco0y € BeJMKa BHUTpaTa OXOJIOJKYIoUoi pinumHU. Ha
BUCOKOTOYHUX BHPOOHMIITBAX 1 Yy BIACBKOBIH MPOMHCIOBOCTI 3aCTOCOBYIOTH
HAWJIOPOXKUHH 1 ePEKTUBHUN METO/T - OXOJIOPKCHHS 3 BUKOPUCTAHHSAM BYTJICKUCIIOTH.

BaxnmuBy ponb B 00poOIi HepkaBitouoi CTajdli Ha TOKapHOMY BepcTaTi Tpae
KOHCTPYKIIS CcTpykKojgomoM. Cremiandi3oBaHUM 1HCTPYMEHT JISI KOPO31HHOCTIMKHX
CTasieil MOBUHEH MAaTH MO3UTUBHUM 30BHINIHIN KYT, SKUW 3HIKYE CAMO3MIIIHEHHS 1 HAPICT
MeTany Ha piKyd0i KpOMIII.

Hait6inpI CHIbHO caMO3MIITHEHHS, YCKIIAAHIOE MPOIeC YOPHOBOI, HAIIIBYMCTOBOI 1
YUCTOBOI OOpOOKHM, MIAJAIOThCS CTaldu ayCTeHITHOro kiacy. s MiHiMizalii 1bOro
dakTOpa pPEKOMEHAYETHCS 3aCTOCYBaHHS PULKYYUX TJIACTHH 3 TOCTPUMHU Kpallkamu i
MOKPHUTTSAMH, 1110 BOJOIFOTH IMiIBUIIIEHOIO 3HOCOCTIMKICTIO.

IIpu HEOOX1IHOCTI 3HATTS JOCUTH TOBCTOTO IIapy, III0 BUMArae AeKiIbKOX MPOX0/IiB
pi3Is, PEKOMEHIYEThCA NEPIIMA TpoXin poouTu Oinbm Tiubokum. [pyruit 1 mpu
HEOOX1THOCTI TPETii 3HIMAIOTHCS APy MMOBUHHI OyTH NpiOHIIIIe.

301IbIIEHHS TEPMIHY CIYXKOU pi3lsg MOKHA JOMOITHCS: TOCTPOi 3aTOYyBaHHSIM
KPOMOK; BUKOPHUCTAaHHSM TMO3WTHUBHOTO TEPEIHHOTO KyTa; HAHECCHHSM IHHOBAI[IMHHUX
MOKPHUTTIB, 10 JO3BOJSIOTH MPAIIOBATH HA BUCOKUX MIBUIKOCTSIX.
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CyyacH1 NOKPUTTS MOJAUISIOTH HA TUIIU:

CVD - HaHOCATBCS METOJIOM XIMIYHOTO OCaJKEHHs. 3a0e3MeuUyl0Th MOKJIHUBICTh
poOOTH Ha BUCOKHMX IIBUIAKOCTAX, aj€ YCKIAAHIOIOTh MPOLIEC 3aTOUYKH.

PVD - HaHOCATBCS CIOCOOOM (PI3UYHOTO OCAIKEHHS 1 BUKOPUCTOBYIOTHCS JIJISI
cTajeil ayCTeHITHOro kiacy. g HUX XapakTepHl: HeBEeJIMKa TOBLUIMHA, TJIaJIKa TOBEPXHS,
MOXJIMBICTb MOUIKOJPKEHHS MPU M1ABUILCHUX MBUIKOCTAX pi3aHHS 1 MOTYKHUX MOJavyax.

[HHOBaALIMHUM BapilaHTOM € OKPUTTS, 110 HAHOCATHCSA MeTofoM PremiumTec. Bouu
JEMOHCTPYIOTh MOETHAHHS BUCOKOT CTIMKOCTI 10 KPOLIEHIIO 1 TJIaJKii TOBEPXHI.

[Ile onuH cnocid MiABMIIEHHS 3HOCOCTIMKOCTI PI3ILiB - BUKOPUCTAHHS KHUCJIOT B
aKkocTi MacTwia. OaHaK TakuMl METOJA 3aCTOCOBYETHCS PIAKO Yepe3 TOKCHUYHICTH 1
IIKIJJTMBOTO BIUIMBY Ha MEXaHI13MHU TOKapHOI'O BepcTaTa.

['onoBHUM POOOYMM OPraHOM TOKApHUX BEPCTATIB € pi3ellb, JOJAATKOBO MOXYTh
BUKOPHUCTOBYBATHUCS CBEP/IJIa, 3€HKEPH, PO3TOPTKHU, IJIALIKH.

Jlist poGOTH 3 KOPO3IMHOCTIMKMMU CTalIIMHM, a TaKOX TBEPAUMU METaJIaMH THUITY
TUTaHY 1 MOTO CIUIaBIB BUKOPUCTOBYIOTh HE TIIBLKU IUTICHI, ajie 1 CKIa0B1 pi3Iii.

Opxnum 3 MaTepiaiiB, 3aTpe0yBaHUX JIJI1 BUTOTOBJIEHHS BCTABOK JIJIS Pi31IiB, € €600
- IITy4YHA ajJbTE€pHATHBA ajaMasy, IO MPEJCTaBlisg€ COO0I0 KPUCTaIU KyOiuHOro Oopy.
BukopucToByroTh 3a3BM4ail Taki pi3lli Ha 3arapTOBAHUX CTAISX.

Edext Bim ix 3acToCcyBaHHS MOXHA OTPUMATH TIIBKU MPH BIACYTHOCTI BiOparlii i
OUTTS.
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HYPERSCHALL-VAKUUMZUG HYPERLOOP
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Die Idee, Objekte in einem Rohr oder Tunnel mit verdiinnter Luft zu bewegen, hat eine
lange Tradition in der Umsetzung in Form eines pneumatischen Transports. Die erste
schriftliche Nachricht wurde 1792 per Pfeife im Wiener Stephansdom Gbermittelt. Im Jahr
1916 betrug die weltweite Lange der Rohrleitungen etwa 1.000 km, von denen sich mehr
als 400 km in Frankreich befanden. Im Charite Hospital Berlin werden derzeit pneumatische
Leitungen eingesetzt.

Sherwin Pishevar, einer der Grunder von Hyperloop One, einem Start-up fiir den
Transport der Zukunft, traf sich in San Francisco mit dem TechCrunch Disrupt-Hackathon,
um Uber den Uberschall-Passagiertransport und die bevorstehenden Plane des
Unternehmens zu sprechen. Unmittelbar Gber den Zeitpunkt des Auftretens des
Vakuumzuges: Pishevar versprach, bis 2021 punktlich zu sein, und die erste Stralle wird
hochstwahrscheinlich nicht in Amerika verlegt, schreibt TechCrunch.

Trotz der Tatsache, dass vor nicht allzu langer Zeit in Nevada neue Produktionsanlagen
fur Hyperloop verlegt wurden und im Friihjahr dort die passive Schwebetechnologie getestet
wurde, erwagt das Unternehmen ernsthaft Optionen fiir den Bau seiner Linie auf der anderen
Seite der Welt - in Russland , Finnland oder den VAE [1].

«Die Weltwirtschaft wéchst rasant. Die Ports sind voll. Immobilien werden immer
teurer», erklart Pishevar die Idee, Containerhdafen vom Wasser weg in leere Gebiete wie
Wasten zu verlegen, wodurch Milliarden von Dollar eingespart werden sollten.

Auf Fragen zum Verlauf des sensationellen Rechtsstreits zwischen der
Unternehmensleitung und dem ehemaligen Mitarbeiter und Mitbegriinder Brogan Bam
Brogan antwortete Pishevar nicht, sondern sagte nur, dass er seine Zeit nicht mit dem
Wettbewerb verschwenden wolle.

«Folgendes habe ich von Travis Kalanick, Elon und anderen gelernt - sie verschwenden
keine Zeit im Wettbewerb. Sie Uberlegen, was ihr ndchster Schritt sein wird», sagte
Pishevar. «Wir denken nicht an die Vergangenheit, wir rasen mit VVolldampf in die Zukunft»

[2].

Hyperloop kann zu einem Bindeglied flr futuristische Stadte der Zukunft werden, in
denen jeder mit Uber fahrt und zwischen Stadten mit Hyperloop-Ziigen. «Die Fahrt von
New York nach Washington dauert eine halbe Stunde», sagt Pishevar, Ubrigens zu den
Wettbewerbern: Die Unternehmen Hyperloop Transportation Technologies in der Slowakei
und der kanadische Transpod tendieren auch dazu, den Giterverkehr zu priorisieren, und
verstehen die wirtschaftlichen und 6kologischen Vorteile dieses Ansatzes - nur 13.000 Lkw
fahren in US-Hafen, die brennen jahrlich 250 Millionen Liter Benzin. Um eine solche
Infrastruktur zu schaffen, sind Kapitalinvestitionen und langfristige Investitionen in
Milliardenh6he erforderlich [3].

Es ist auch erwadhnenswert, dass Australien auch Interesse an dem Hyperschall-
Magnetzugsystem gezeigt hat. Zum Beispiel raten lokale Ingenieure der Regierung, die Idee
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des Baus einer Hochgeschwindigkeitsstrecke zwischen Melbourne und Brisbane
aufzugeben und ihre Aufmerksamkeit auf das Hyperloop-Vakuumzugsystem zu lenken.
Laut Analysten kostet ein innovatives Verkehrsnetz 40% weniger als eine herkdommliche
Autobahn.

Zusammen mit 25 Kollegen vom Royal Melbourne Institute of Technology wird
O'Callahan seine Vorschlage den Behdrden auf dem bevorstehenden Infrastrukturgipfel
vorstellen, berichtete Digital Trends. Das VicHyper-Team von O'Callahan erreichte das
Finale des von Elon Musks SpaceX organisierten Hyperloop-Kabinenwettbewerbs.
Analysten schatzen, dass der Bau einer Eisenbahn-SchnellstralRe zwischen Melbourne und
Brisbane 86 Milliarden US-Dollar kosten wird. Hyperloop-Befiirworter argumentieren, dass
das innovative System nur 60% dieses Betrags kosten wird. Im Sommer wurden solche
Berechnungen von der Analysefirma KMPG vorgestellt. IThre Berechnungen ergaben, dass
der Bau eines Hyperloops zwischen Stockholm und Helsinki 43 Milliarden US-Dollar
weniger kosten wiirde als der Bau einer Hochgeschwindigkeitsstrecke. Experten glauben
auch, dass sich der Bau des Systems in 20 Jahren auszahlen wird.

Selbst wenn diese Annahmen richtig sind, ist der Hauptnachteil des Vakuumzuges die
Tatsache, dass das Projekt nie verwirklicht wurde. Das Konzept von Elon Musk wird von
zwei Startups umgesetzt - Hyperloop One und Hyperloop Transportation Technologies
(HTT). Trotz anfanglicher Begeisterung standen beide Unternehmen vor grofRen
Herausforderungen. Hyperloop One erlebte einen groflen Skandal, in dem es zu einer
Spaltung des Managements kam, und die Direktoren des Unternehmens reichten
gegenseitige Klagen wegen illegaler Bereicherung, Fehlverhaltens und sogar
Morddrohungen ein.

HTT hatte keine Zeit, sich zu blamieren, aber dem Unternehmen geht es auch nicht
gut. Im September wurde bekannt, dass das Startup den Bau eines Gleises fir einen
Hochgeschwindigkeitszug im Quay Valley eingestellt hatte, da es noch keine
Umweltprifung durchgefuhrt hatte. Ohne sie ist eine Baugenehmigung nicht moglich. Das
Projekt sollte Mitte 2016 beginnen, aber jetzt hat sich der Prozess auf unbestimmte Zeit
verzogert [4].
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FREQUENCY-CONTROLLED ELECTRIC DRIVE FOR FAN LOAD
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Dmytro Motornyi Tavria State Agrotechnological University

Nowadays, it is important to increase the efficiency of the supply of technological
machines in the sectors of uninterrupted and high-quality electricity production and to carry
out research aimed at creating energy-saving operating regimes. In this respect, particular
importance is given to improving the energy efficiency of the production lines and chemical
pumping machines with modern electromechanical and semiconductor converters,
microprocessing devices for automatic control. Special attention is given to the development
of technical means and technologies that ensure energy-saving operating modes of pumping
machines by controlled electric drives in chemical industry.

A review and analysis of the operating mode of turbochargers revealed that in order to
obtain high technical and economic performance of electric drives for centrifugal pumps
and fans, the most efficient way of controlling the speed of rotation of asynchronous engines
is the frequency control method, and for turbochargers, the smooth start of high-voltage
synchronous engines capable of performing the most economically feasible modes of
operation, in both static and dynamic modes, is a highly effective method [1].

The study of known criteria for optimizing a frequency-controlled asynchronous
electric drive makes it possible to write down a generalized complex criterion of drive
control in static modes:

+ Cq

cosQ pcosQp

I
N= cjiy +c,Ap+c37 + ¢4 ;+ Cs Nmin 1)

where cq, c,,..., c, — Weighting factors for individual optimization criteria of the
minimum current, loss, heating, maximum efficiency, power ratio and their product
respectively.

The special features of defining the energy-efficient modes of turbochargers with
maximum performance by transferring asynchronous engines to frequency control are
considered. Saving electricity and extending the life of the equipment will be optimal when
controlling the speed of rotation down from the nominal speed. Also, the operating costs are
reduced and resource saving in the pumping machines is ensured. The calculations made it
possible to develop a structure for an energy-efficient pumping station, which is
characterized by an acceptable cost of equipment and a minimum energy cost for
maintaining the given pressure on the reservoir. The station consists of two groups of pumps
of two units. When two pumps are operating simultaneously, the control is always from two
units. The increase in the cost of equipment of this station is paid for by additional energy
saving, for pumps of 30.0 kW capacity the payback period is 1.2... 1.8 years, for 132.0 kW
pumps — 1.0... 1.6 years [2].
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The diagram of start-up of high-voltage electric motors of air blowing units with the
use of a smooth-start device is presented in figure 1. It shows the timing of the start-up
power losses during the smooth start-  aw, /aw,
up of AWu.p. for normal mode (curve = '
1) and in deep throttle mode (curve 2).

The graphs show quite clearly a
minimum of the power losses caused
by the decrease in the oscillation of
processes at a time of 0.02...0.04
seconds (one or two periods of
network voltage) of loss is reduced by
15 per cent compared to loss of direct 0,8
start. Later, the total electrical losses
are increased by increasing the
operating time of the engine at reduced speeds. In the case of a deep-throttling fluid start
(curve 2), the effect of reducing energy losses is greater due to the extension of the time
zone during which the energy loss is less than the trigger loss. It is shown that for adjustable
electric drives of pumping machines of chemical production with a fan static characteristic,
one of important quality criteria for energy and reliability reasons is a loss of power [2].

The optimum correlations between the frequency and voltage of the inverter are
determined, which ensure the necessary value of the magnetic flow of the engine and
minimize power losses in the electric drive. In a frequency-controlled asynchronous electric
drive, the implementation of loss minimization techniques is more complex, as the
formation of a flow in an asynchronous machine requires the use of special sensors or
complex control algorithms.

It has been established that, in an asynchronous electric drive with fan load, the torque
on the engine shaft is an unambiguous function of the speed of rotation, in which case the
magnetic flow and, respectively, the engine voltage are determined only by the speed of
rotation and the output speed.

By evaluating the results obtained, it can be said that the system of frequency-
controlled extreme electric drive, which minimizes the loss of engine power, has good
energy saving and dynamic properties. In addition, the greater the efficiency of the electric
transmission system, the longer the idling periods of the engine.

0 0,1 0,2 0,3 04 Zperec
Figure 1. Start-up power loss graphs for a smooth start

References

1. ApunmoB H.M., Vcmonor II.FO. PaspaGorka sHEprocOeperaromniero 4acTOTHO-
pPEryJIupyeMOTr0  ACHMHXPOHHOTO  JJIEKTPONPUBOJIAa € BEHTWIATOPHON  HArpy3KoW.
Inexmpuxa. 2011. Ne 4. C. 26-28.

2. bpacnaBckuit WN.A., Mmmaro 3.111., IlomskoB B.H. Dueprocoeperarommii
ACUHXPOHHBIN deKTponpuBoa. M.: Akanemus, 2004. 256 c.

Language adviser: Suprun O.M., Foreign Languages Department, Dmytro Motornyi
Tavria State Agrotechnological University.

97



1 Beeyxpaincoka Inmepnem-koughepenyis cmyoenmie ma MOJ0OUX GYEHUX
«Science and innovations in the 21st century» - 2021

KEPAMIYHI INTACTUHMUA JIs1 OBPOBKHN YABYHA HA BEPCTATAX 3
i1y
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OO0poOka yaByHY € OJHIEI0 3 HAUMOMYJSPHIMIKUX ONepaniid B MAIIMHOOYAYBaHHI 1,
30KpemMa, B aBToMoOUTeOyayBaHHI. Y Ii# rany3i 4aByH 3aCTOCOBYIOTh Il BATOTOBJICHHS
HACTYIHUX BIAMNOBIAATBHUX AeTanei: OJoKa WIIHAPIB, radbMiBHUX OapabaHiB 1 JUCKIB,
KapTepiB nudepeHiiiana, CTpUKHIB, MAXOBUKIB 1 0araTb0X 1HIIUX TEXHOJIOTTYHO CKIATHUX
y BUpOOHMIITBI BUpOOIB. B YKpaiHi 3 uaByHy HailuacTille BUTOTOBISAIOTH TaKi AeTall, sIK:
riib3a OJIOKY MHWIIHIPIB, KOPIYC TiAPOMOTOpa, KoJIeCO poOode Hacoca, BiCh, POJIHK,
MaTOYHMHA, TOPIIEHb, MPOKATHI BAJIKH JIJII METAIYPTii Ta iH.

O6pobka yaByHYy pi3aHHSIM € OJIHIEIO 3 HaMIlIKaBIIMX 3aBAaHb. I, mepir 3a Bce, 1e
MOB'SI3aHO 3 HEOAHOPIIHICTIO HOTO CTPYKTYPH, IO 3aJICKUTh BiJ] MApKU, MICIIS 1 SIKOCT1
BUPOOHHUIITBA. Y 3B'I3Ky 3 [HUM O0OpoOKa KOXXHOTO HOBOTO BHUPOOYy BHUMAarae
1HAUBIYaJIbHOTO MIAX0MY 3 00Ky TeXHOJOT14HOi ciyk0u. Tomy mpu oOpoOIi yaByHIB
MOXHa OTpUMATH aOCOJIOTHO pI3HUN BHUTpaTa PLKYYOTO IHCTPYMEHTY B 3B'SI3KY 3
HerependadyBaHUM BIUIMBOM CTPYKTYpPH YaByHY Ha CTaOUIBHICTH OOpOOKH: B OJHIN
napTii getanei cTikicTh Moxke ctaHoBUTH 100 metaneit Ha piKydy KPOMKY, B HACTYIHIN
napTii - BABi4l MeHIne. ToMy JOIIJIbHO BUKOPUCTOBYBATH KEPaMIUHUX PIKYUHUX IUIACTHH
JU1s1 0OpOOKHU YaBYHY.

Kepamiuni mmactuam Beyond KYK pexoMeHAyHOTBCS 11 BHCOKOIIBHIKICHOT
OesnepepBHOi a00 JIerkoi mepepruBYacTOl TOKApHOTO 00poOeHHs YaByHY. Lli mmacTuHm
MamTh BHCOKY CTIMKICTh JO YTBOPEHHS TpIIIMH, MIABHUINCHY 3HOCOCTIMKICTh 1
PO3IIUPEHUM J1al1a30HOM 3aCTOCYBaHHSI.

Kommnanis Kennametal mpononye MoBHUM aCOPTUMEHT KepaMidHUX IIACTHH JJIs
00poOku yaByHy, mo BkiItouae cruiaBu KYKI10 1 KYK25 3 CVD nokputtam, 3n1aTHUR
ONTUMI3yBaTH 4Yac 0OpOOKM 1 CKOPOTUTH 3arayibHi BUpoOHWYI BUTpaTH. Ll mmactuna He
TITBKH € HAWMIIHINIOW JJIA TOYiHHA 1 ()pe3epyBaHHS YaBYHY, B YChOMY CBITI - 4epe3
CHEIiali30BaHO1 TEXHOJIOT1i 00pOOKH Ti CKIIay HEMOKIMBO BIITBOPHUTH.

CmaBu Ha OCHOBI YHCTOTO HITPUAY KPEMHIIO CKIAMAIOThCS 3 YHIBEpCAIbHOT
KepaMiku, sika 3a0e3reuye 9yJ0By TEPMOCTIHKICTh 1 TIJIBUILICHY TBEPICTh.

Haniiini i yHiBepcanbHI KepaMidyHi CTUIABU HA OCHOBI HITPUIY KPEMHIIO TIIXOISTh K
JUTSL CTapUX, TaK 1 JUII HOBUX BEPCTATIB, HECTAOUIBPHIX YMOB OOPOOKH 1 IEPEPUBYACTOTO
pi3aHHS.

Brnockonanennii kepamiyHUN cruiaB Ha OcCHOBI Hitpuny kpemuio, KYKI10,
3a0e3Mmeuye BHCOKY MPOJYKTHBHICTh 32 PaXYHOK OOpOOKHM 3HAYHO OUTBIIOI KUIBKOCTI
neranei Ha pixkydy kpoMmKky. [Ipu nbomy crmaB KYK25 3 antominieBum CVD nokputTsim
TOBIIMHOIO 12 MIKPOH J€MOHCTPY€E OUIbII BUCOKY IIBUIKICTh, HIXK aHAJIOT1YHA KepaMiKa
st oopoOku  uyaByHy. Kommanis Kennametal npononye TmOBHUN acCOPTUMEHT
BHCOKOTMPOAYKTUBHUX KE€PaAMIYHUX TUTACTHH JJIsI OOpOOKH 4aBYHY, IO BKIIFOYAE CILIABU

98



1 Beeyxpaincoka Inmepnem-koughepenyis cmyoenmie ma MOJ0OUX GYEHUX
«Science and innovations in the 21st century» - 2021

KYK10 1 KYK25 3 CVD nokpuTTsM, 30aTHUA ONTUMI3YyBaTH 4ac 0OpPOOKU 1 CKOPOTUTH
3arajbHi BUpoOHMYl BuTpatu. Ckiana: cydyacHuM cruiaB Beyond Ha OCHOBI HITpUay
KPEMHIIO

3acTocyBaHHS: 1€ Cy4yacHUW KepaMiYHMM CIUlaB  pPEKOMEHAYEThCS IS
BUKOPHUCTaHHS NPU BUCOKOUIBUIAKICHOMY O€3NMepepBHOMY TOYIHHI CIpOrO 4YaBYHY,
BKJIIOYAaIOUd 0O0pOOKYy mo okanuHi. Takox 3a0e3nedye MakCUMallbHy 3HOCOCTIMKICTBH 1
MILHICTh B YMOBAaX 3MIHHOI ITTMOMHU pi3aHHs, 00pOOKH 3 MPUCYTHICTIO MIOKOBOYHOM KIpKHU
a00 OKaJIMHM 1 JIETKOT0 NEepepuBYACTOro pizaHHsa. MaTtepian oOpoOKu - cipHil 4aByH.

KYK25. Cknan: cnnaB Beyond Ha ocHOBI yuctoro Hitpuay kpemuiio 3 CVD
HOKPUTTSAM TOBIIMHOIO 12 MiKpOH

3actocyBaHHs: YyHiKanbHUM kepamiunui cmnaB KYK25 3 CVD  nokpurtsim
3a0e3neuyye BIAMIHHY 3HOCOCTIHKICTh 1 IUIABHE pi3aHHS TMOMNEPeIHbO 00pobsIeHoT
noBepxHi. CruiaB Takox 3a0€3MeYuTh BIAMIHHUN pe3yabTaT MPU BUKOHAHHI Omeparlii
0e3MmepepBHOTO 1 JIETKOT0 MepepUBYACTOrO0 pizaHHs. MaTepianu oOpoOKu cipuil Ta KOBKU
YaBYHHU.

KYK3500. Cknan: kepamiunuii cruiaB Beyond Ha OCHOBI YUCTOTO HITPUAY KPEMHIIO.
3acTocyBaHHS: KepaMika JJisl crelfiaigizoBaHoi oopoOku. Lleit HaniitHui, nepeBipeHuit i
yHIBepcaJIbHHH cIUIaB 3a0e3neuye (1Mo BChbOMY CBITY) HaMBHUIIY MIIIHICTh IPU BUKOHAHHI
omepaiii TouiHHA 1 (pe3epyBaHHS UYaBYHY. 3aBASKH BHCOKIH TEPMOCTIHKOCTI Ta
MaKCHUMaJbHOI TBEPIOCTi, II€¢ CaMHUi YHIBEpCAJIbHUN KepaMiuyHUU cIuiaB. Matepian
00poOKHM - cipuii Ta GepUTHUN KOBKHI YaBYHHU.
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PLANT CUTTING, GATHERING, CONVEYING PROCESSES AND
EQUIPMENT

Skachkov R.N., varuglvarug@gmail.com
Dmytro Motorniy Tavria State Agrotechnological University

Plant cutting, gathering, conveying are the most significant clean up processes among
combines. They are performed by seed harvesters. Combines have main goals — to clean up
and collect a lot of seeds. Seed harvesters are the first combine equipment.

The grain header is made of a platform with a frontal reciprocating-knife cutter bar;
two lateral dividers of the plants; cross-mounted, equidistant crop-lifting devices; a reel with
slates and metal or plastic tines; and an intake auger. When the combine moves, the reel
rotates and its bars with fingers enter vertically among the plants, enters on the platform and
collects them in center by the intake auger. Then the gathered material is pushed by the
drum into the combine feeder-house.

The reel is the first active component of the header. It is composed of reel levers,
driving and nondriving end shafts, a central pipe, an eccentric, end shield, end cranks and
power transmission components (mechanical or hydraulic). Its main function is to divide
plants into bunches. The cutting rod works in two phases: idling phase and weakened plant
stems phase. The drum should be optimized.

Auger should gather the cut material and direct it to a retractable-finger drum, and then
through the feeder house into the combine. The harvester auger sucks in all the cut plants.
The transverse auger is made of two sections with the retractable-finger drum. The spirals
have opposite wrapping corners, collecting and conveying materials from the sides to the
center of the reaper.

The combine harvesters have row crop corn headers for harvesting from 6 to 24 rows
at the same time. The rollers with knives and cross blades cut off the stalks while being
pulled down. Such the stalk roller with knives is made of a shaft, helical spirals, radial multi-
blades and four longitudinal knives [1].

The ear detachment process begins when the lower end of the ear comes into contact
with the. At this stage the stem and the bell are subjected to a tensile force created by the
rolls of the stem. The peduncle of the spike breaks and the deck is then moved back by
chains to the transverse screw. The peduncle of the spike breaks and the deck is then moved
back by chains to the transverse screw. The assembling chains and stack rolls of each row
aggregate are set in motion through the reduction gear of an ordinary unit. The speed of the
screw must be matched with the speed of the machine [2].
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TOTAL STATIONS VERSUS GPS SYSTEMS

Akatova D. S., dashuta348@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

The development of geodesy as a science and construction in general, requires the use
of modern technologies and equipment that save resources and increase efficiency. Over the
past few years, geodetic equipment has been rapidly improved and modernized, their
functional features have significantly expanded, technical characteristics have improved. It
is proved that modern satellite technologies in combination with computerization have
become a real alternative to traditional types of geodetic measurements.

That’s why modern geodetic technologies are based on the use of electronic geodetic
instruments and software for processing measurement results.

If we begin to list the main groups of modern geodetic instruments, and not pay
attention to the areas of application and we will face a question: “What is better - a total
station or GPS-based equipment?” [3

Geodetic GPS equipment is mainly used to create reference networks and develop
survey justification, especially in those places where there is a rare network of starting
points. Of course, with the help of GPS, you can make surveys and even take out projects
in nature, however, GPS still has not found wide application in these types of work for a
number of reasons. And not the last place in this series is occupied by the high cost of the
necessary equipment.

Electronic total stations are the most common group of geodetic instruments. This is
due to the fact that they have the widest range of applications: from the development of GGS
and topographic surveys to engineering geodesy and land management [2].

The device is usually equipped with a full-featured alphanumeric keyboard on both
sides. This provides quick access to the main functions of the device and quick entry of data,
codes and point names. Large graphical display of function keys allows to control the tool,
enter and use the necessary information easily and quickly [1, p.94].

Table 1 highlights the advantages and disadvantages of these geodetic
instruments.

Advantages Limitations
Electronic | Low cost High requirements for software
total station

Can work in all weather conditions | Charging the device from the battery

Automatic calculation of | Long-term performance of work
horizontal distances
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Fast work on a flat route

GPS system | Advantages Limitations
Ease of use High price
Quick measurements Distortion and signal processing
delay
Portability Adverse weather conditions

Measurements are recorded on a | Terrestrial radio sources can interrupt
USB stick the signal

Automation

Accuracy

Based on these data, we can conclude that both tools have their advantages and
disadvantages, and they do not differ significantly from each other. Each of these devices
can be useful depending on the situation. For example, if it is a flat surface, it is better to
take measurements with a total station, but in the case of mountainous area, the data obtained
with the GPS system will be more reliable.
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DESIGN IN MODERN CULTURE

Voznuk R.M., voznukruslana9999@gmail.com
Kyiv National University of Technologies and Design

“Culture” plays an important role in the design field, and “cross cultural design” will
be a key design evaluation point in the future. Designing “culture” into modern product will
be a design trend in the global market. Obviously, we need a better understand of cross-
cultural communication not only for the global market, but also for local design. While
cross-cultural factors become important issues for product design in the global economy,
the intersection of design and culture becomes a key issue making both local design and the
global market worthy of further in-depth study. The importance of studying culture is shown
repeatedly in several studies in all areas of technology design [3].

Design is a product of creative community cooperation, result of system interaction,
manufacture and estimation of the ordered satisfaction technologies of group and individual
interests and requirements for material, symbolical, informative and estimated artifacts of
culture. Its basis is artily aesthetic, design-cultural, socially-standard and creative the
versatile designing of the imagined world, creation of the reference samples aesthetically
organized in spatial, time, intellectual and emotional sense of environment [1].

The conceptual foundations of the development of the principles of national identity in
the design sphere of Ukraine were the awareness of design subjects of the need to combine
the national with the global, understanding the very nature of the supremacy of the universal
over the national in design culture. But against common cultural achievements of design
national identity grows and there is appreciable. This, the foundation for the further
development of nationally oriented Ukrainian design is, in my view, a natural combination,
complementarity and mutual saturation between the values of Ukrainian national culture
and the values of other cultures. Such combination will allow new original quality in design

[2].

Social appointment of design consists in creating subjects of industrial production
which are capable «to concern person humanly», that is worthy intermediaries between the
manufacturer and the consumer. The design is intended to carry out mass cultural-aesthetic
communications to transfer through subjects of a life, means of production, things of daily
use certain type of aesthetic taste. Design connects material and spiritual culture of a society
in a single one, providing integrity of a civilization. Modern marketing as one of the areas
of today's market activity very widely uses the laws of design to create a holistic subject
environment. Design demands the account of any innovation in change of the subject
world[1].

Because the role of design in national culture is an extremely broad issue, every
interested scientist can find their own objects of interest in this issue, which provides
significant prospects for further research.

Aesthetically harmonizing life, design has taken a dominant position in the artistic and
cultural life of society.Educating aesthetic tastes, he performs a great educational work,
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awakening the creative needs of the average person, massively involving him in overcoming
spiritual limitations through the contemplation of harmonious - expressive forms or
relationships [4].
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PERSPECTIVES OF USING LASER SCANNERS AND DRONES IN
MODERN SURVEYING

Vlasenko A., vlasenkooooool@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

Surveying has been used to establish boundaries and provide construction over the
years. It is believed that the ancient Egyptians laid the foundations of the amazing pyramids
using pegs, between which they pulled threads. Unsurprisingly, surveying techniques have
changed since then, and modern new techniques can be almost as revolutionary.

The greatest breakthrough in the implementation of construction, geodetic and land
management were made by the following advanced technologies:

* geodetic laser terrain scanners;

» remotely piloted vehicles, so-called drones.

Geodetic laser scanners are used to scan rooms, buildings and structures, coal mines,
subway tunnels, and other complex geometric structures and terrain.

Laser radiation has the following properties that distinguish it from radiation of all
other sources:

- high degree of spatial and temporal coherence;

- (as a consequence) a high degree of monochromaticity, i.e. concentrated in a very
narrow spectral range (there is no ideal monochromatic source, but the laser is the best
approximation to it);

- extreme narrowness (small beam width);

- high spectral power density (power density is the power per unit area, for example,
per 1 cmz2;

- power spectral density - power density attributed to a single spectral range, for
example, up to 1 um). [1, p. 120]

Geodetic laser scanners have been on the market for about 15 years. Since then, they
have been constantly improved.

Today there is no absolutely universal scanner that could be used to solve all problems.
They differ in the following main characteristics:

* range of laser scanning;

* speed of measurements;

» the accuracy of a laser scanning single measurement;

* density of laser scanning measurements;

» the size of the laser spot;

* the ability to integrate with other devices (for example, a video camera or GPS-
receiver).[2]

Most of the geodetic scanners today can only work in a static mode. In addition, to
build a volumetric image of complex surfaces using coordinates (for geodetic tasks), it is
necessary to determine the coordinates of the base measurement points using GPS receivers.

Completing the drones with digital photo and video cameras does not provide the
necessary accuracy for performing topographic, geodetic and land surveying work and can
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only provide an overall picture, visibility of the area. But drones have great potential in the
future along with geodetic terrain scanners. The necessary conditions for their use in tandem
are:

 improving the technical characteristics of scanners;

* reducing the weight of scanners and drones;

* an increase in the operating time of devices;

« use of the latest technologies for determining coordinates.

Advanced programs will help to get the most complete 3D picture of the terrain, having
received the X, Y, Z coordinates of any point, and move them from topographic plans to a
digital matrix of space.

Before laser scanning systems came about, certain areas were off-limits to surveyors.
But with vehicle-mounted LiDAR systems, organizations can collect point cloud data from
even the most inaccessible of areas. For example, drone-mounted LiDAR can survey unsafe
sites and structures. [3]

Because laser scanning is a non-contact surveying method, it can also survey sensitive
objects or areas, such as vulnerable historic sites.

Laser scanning can also be applied to civil surveying, reverse engineering, mining, and
archaeological projects. It plays an important part in most civil engineering related projects
and helps governments and private authorities accomplish tasks on time and with 100%
accuracy.
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ELECTRONIC SURVEYING INSTRUMENTS AND THEIR USES

Horlova K.O., gorlovakatrinl6@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

Today, modern surveying instruments provide faster and more precise surveying than
conventional instruments.

Geodetic instruments are used in field measurements, which aim to determine the
position of points and directions of lines on the earth's surface. Horizontal and vertical
angles, distances and elevations are measured with the help of geodetic instruments.

The most commonly used devices are theodolites, electronic levels, rangefinders, GPS-
receivers and other measuring tools.

Theodolite is used for angular measurements, namely for measuring horizontal angles.
It is mounted on a tripod stand with three lifting screws that attach to the tripod head. The
vertical plane is determined by a telescope that rotates around its axis. The most important
benefit of theodolites is their accuracy [2, p. 84].
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Pic.1. Level with compensator

Levels are used to create a horizontal viewing space (Pic.1). Depending on the type of
surveying task, levels of I, Il, Il and IV classes are used. There are two types of levels:
optical and electronic, digital levels. Working with optical levels you need to use scale rail,
while electronic levels do all the measuring tasks automatically [2, p. 244].

Modern optical levels are equipped with an automatic compensator - a device for
automatic installation of the visual axis of the device in a horizontal (working) state. In
levels with a compensator, a cylindrical level parallel to the axis of the telescope may be
absent. Most levels also have a round level for rough leveling of the tool.
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All optical levels also have a thread rangefinder to determine the distance along the
rail. This is due to the need to control the equality of the shoulders when leveling in the
"middle" way. [1, p.105-106]

According to the accuracy all the levels are divided into high-precision, accurate and
technical. High-precision optical levels are equipped with a micrometric plate or with a
capacitive nozzle for sampling on a dashed invar rail. Cup rails are usually used for technical
leveling, as well as leveling of I11 and IV accuracy classes.

In addition to optical, in recent years, digital levels have become widespread. They are
used together with a special bar code rail, which allows you to automate the start of the
reading.

Digital levels are usually equipped with a storage device, which allows you to store the
results of observations.

Phase rangefinders consist of four elements: a transmitter, a receiver of a phase
measuring device and a reflector. First-generation rangefinders use an optical modulator that
works synchronously with the transmitter modulator under the influence of voltage from a
single oscillation generator. Today, first-order rangefinders, which convert light flux into
photocurrent, are used [3, p.97].

Ground-based GPS receivers are sophisticated and high-precision electronic devices.
The microprocessor controls the operation of the entire receiver and performs some
calculations. The memory device stores the originally processed signals received from
satellites and information entered by the operator during scheduling and processing as well
as control commands. From it the information is transcribed into the personal computer for
the further calculations [3, p.303].

To sum up, it must be said that electronic surveying instruments are widely used not
only in surveying but also in other engineering fields to solve certain scientific or practical
problems.
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THE BENEFITS OF USING TOTAL STATION IN SURVEYING

Semeniuk Y.O., lizzavetta.44@gmail.com
Dmytro Motornyi Tavria State Agrotechnological University

Modern surveying requires the use of up-to-date technologies and equipment that save
resources and increase efficiency. Over the past few years, geodetic equipment has been
rapidly improved and modernized, their functional features have significantly expanded,
giving the opportunity to manage with different tasks faster and better [3, p.110].

For example, you can measure the distance with a tape measure, manual level, laser
level, theodolite, total station or other measuring tool. The choice of solution depends on
the tasks that stands before the specialist.

The list of the basic requirements to the device nowadays:

eproductivity (ability to perform the task);

ehigh accuracy;

esafety;

ecase of use;

ehigh speed,;

elow budget;

eexcellent quality;

eresistance to external factors.

Electronic total station can be used for critical work:

etransfer of elevation marks to the overlying mounting horizons and as an alternative
to the level, rail and measuring wheel,;

etransmission of axes, also to the first upper floors, by inclined design without the use
of additional installations by the device or the use of another tool (theodolite);

etransmission of the planned position of points (their coordinates) of the internal
network of the building (at the zero mark) to the overlying floors by vertical design using
an additional angle attachment on the eyepiece of the total station pipe, as an alternative to
vertical design instruments, however, this must be stipulated in the project for the production
of geodetic works.[2]

For full-fledged work of the land surveyor in the field of construction it is necessary to
have the list of rather inexpensive devices or to get the perfect one, but expensive. We
compare in table 1 the cost of devices. All the devices are taken from one online store, are
of the same production and as automated as possible. [1]

Table 1. Price comparison

Device Price
Electronic level NIVEL SYSTEM EL-32 SET $900
Rail ADA STAFF 4 $35
Metal tape measure LASERLINER Roll Pilot D12 $145
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Electronic theodolite SOUTH NT-023 $1390
Vertical design device SOUTH TRL-401 $760

The sum of all devices $3230
Electronic total station SOUTH N6+ 2" $2350

The difference is $880, not including depreciation costs. All in all, it is easier to
purchase one device than several.

Among other advantages:

ecase of transportation;

espeed of various tasks performance, there is no need to spend time for device
replacement;

ecase of use, because it is necessary to get acquainted with the interface and operation
system of only one device.

Therefore, an electronic total station is an excellent alternative to other measuring
instruments and can save time and money of the land surveyor.
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MODERN INTERIOR DESIGN

Strizhak L.O., goyanginyan@gmail.com
Kiev National University of Technology and Design

A house can tell a lot about its owner, about his character, taste and even about his
financial situation. It is very important to choose the right design that would suit the
individuality of each. The interior of our house is the interior of our soul, this is the place
where we spend a lot of time, so it is very important to feel comfortable.

If there is a style that has conquered all interior designers, then this is definitely a
modern style. After all, there are no rigid frameworks and canons: everyone can express
their idea in different ways. Freedom of decision is perhaps the main plus of this style.

The contemporary style, rooted in German and Scandinavian architecture and design, is
simple and devoid of embellishments. It is associated with the era of shenanigans and is often
referred to as the 1920s-1950s era. The modern style movement continued to gain popularity
throughout the first half of the 20th century, with later derivatives of this style known as mid-
century modern and postmodern [3].

One of the key beliefs of the modern design movement is the idea that "“form follows
function.” In other words, the design of all furniture and decor items should reflect its direct
purpose, and if an item of interior, decor or decoration has no practical purpose, then it can be
excluded.

Of course, there are several parameters that a design must meet. First, the use of
restrained colors: white, gray, black and all shades of beige. The use of one bright
contrasting color is not excluded, which will give the room an interesting accent. Secondly,
it is moderation and minimalism.

Modern style in the interior is an extremely capacious concept that covers a whole
section of the most relevant artistic trends in the design of residential and public premises.
These trends change along with the era and find their embodiment in planning, coloristic
and style solutions of interiors.

In a modern style, the main thing: simplicity, functionality, practicality, clear lines,
geometric shapes, open spaces, a minimum of decor. One thing is for sure, this style is the
opposite of the classic.

Modern style is about comfort, convenience and functionality.“The true simplicity of
an object is not only about the lack of clutter in its design. Real simplicity subtly and
accurately expresses the essence of the object, its purpose "(Jonathan I.) [1].

Characteristic features of a modern style in interior design:

- restrained colors (white, gray, light beige, black) in monochrome or contrasting
design, complex composite tones are allowed;

- Low, horizontal furnishings with clean lines;

- Natural woods and wood veneers;

- Structural elements (such as concrete or beams) often left exposed;

- furniture of simple forms, functional, with a minimum of decor;
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- Lack of fussiness or fluff;- planning solutions - open type (open space), a minimum
of partitions and the ability to use one room at the same time for different tasks (living room-
kitchen, living room-bedroom, bedroom-study);

- Reflective surfaces such as steel, chrome, or glass;

- Celebration of natural light and unadorned windows.

A good master always strives to get rid of the superfluous, superficial in his art.
Modern designers do the same: the form should not overshadow the content, because
everything ingenious is simple. As the Italian designer and “father of minimalism” Giorgio
Saporiti noted: “In good design, functionality is always primary, regardless of form. But it
shouldn't depress emotions. *

Minimalism provides a clear lifestyle for the homeowner by creating a room in which
every piece of furniture, shelf, wardrobe or artwork fulfills a specific and necessary function
in the space [2].

Rooted in modern interior design, shape is also an important element of minimalist
interiors, items are chosen because they are related to each other, to the space they are in
and to the look they look at, in general they provide the perfect editing soothing aesthetics.

To create exactly the style that you need in the house, simply discard unnecessary
things, choose only the necessary and functional ones. Choose perfect geometric shapes.

In one form or another, shine should be present in the interior. Your helpers: glass,
steel and similar materials. In this case, lamps with a metallic sheen will look especially
advantageous.

As households face telecommuting and homeschooling, multifunctional spaces have
become one of the hottest interior design trends in 2020. House designs for some time
adopted an open plan, which made the existence of multifunctional rooms possible.
Doubling of space and functionality is most often seen in the kitchen and dining room.
Kitchens with islands can easily become both a dining table and a workplace. Thus, people
can cook, eat, communicate and work at the same time. Breakfast corners and kitchen
counters are especially good for small spaces or small homes. These zones eliminate the
need for an entire separate room by eliminating the need for another separate room.
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HISTORY OF INTERIOR DESIGN AND ITS RELATIONSHIP WITH FASHION

Frolova O.0O., froloffaelena@gmail.com
Kyiv National University of Technologies and Design

Since the days of Ancient Rome, the art and science of interior design has been active.
From then until the Renaissance (Fig. 1) to the present day, almost every room, be it in a
home, in a corporate building or in a restaurant, came an interior designer and worked on

,‘ h[ il & the room, making it functional. for people who use it
—/I . L % u while remaining attractive. However, the terms
¥ : “interior designer” and “interior decorator” are used
interchangeably, which is not the case. While interior
% decorators choose furniture and accessories only to
make a place look attractive, interior designers study
human behavior and apply technical solutions to create
| effective and attractive spaces. Interior design has
FAL. influenced all historical periods in the life of all
F'g L " cultures of the modern era. Although the Renaissance
period is believed to be the beginning of modern interior design as the practice became more
active, it was only recently, in the early 20th century, that interior design became a
profession. When designing a room, an interior designer can use his creativity to create
whatever design is considered the best, and there is never a “right” or “wrong” design.

In the early 1900s, the term “interior decorator” at first was used in America. A lot of
decorators that time weren’t academically trained, but the best ones combined great taste,
lucidity, and a natural talent for explaining and solving problems like a scope and ratio. The
first interior designer was Elsie de Wolfe who was pre-ordered a design. In 1913, Elsie de
Wolfe posted an interior design book, “The House in Good Taste”, which was her first
released book. Dorothy Draper was the first registered mercantile interior decorator to found
a design brand in 1923.

The terminology “interior designer” was conceived in the 1930s by “Design and
Interior Design” magazine. This log wasn’t published from 1943 to 1952, but rival log
“Interiors” pressed on using just the terminology “interior designer” rather than “decorator”.
It wasn't till 1982 the initial law was adopted in the US to support the rapidly growing
profession of interior design. That law was adopted in Alabama.

The history of interior design keeps to develop worldwide that is simultaneously
getting increasingly global and in parallel requires special attention in customized fields of
most important proficiency. Interior design specializations now are universally recognized
as part of the standard in built environments where the health, security and prosperity of the
population is of paramount value, particularly, but without restricting, Design for Aging in
Place, Universal Design, Healthcare Design, Educational & Institutional Design, Specialty
Workplace Design etc. [1].
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Mid 1920s. Elsie de Wolfe’s referred to as “the first interior designer” (although she
probably gave herself that rank), de Wolfe popularized carpets with animal prints and
upholstery — artificial, if require — and specular surfaces, reasons that symbollze elegance
and earthiness until now (Fig. 2). : "

1920. The first edition of the ‘Architectural digest’
iIs released. The log originally targeted solely on
California, where contemporary houses in modern style |
grew alongside ancient style cottages. |

1933. Sister Parish opens her office, considering ™
herself a low cost decorator of the top. Her nonofficial
style, referred to as American Country, prefers calico §
and soft chairs, and it survived till nowadays (Fig. 3).

1951. Henry Francis du Pont converts his 175-
room Delaware private residence into the Winterthur Museum. The 90,000 items and
rooms with historic furnishings — from the 17th to the 20th centuries — celebrate
American artistry and handicrafts, increasing their position in the global world history of
design.

Fig. 2

1975. Building on tendency, Michael Taylor
introduces terrestrial dressiness and combination of high
and low decor to the Beyer Residence in Malibu,
California, that architector John Lautner designed. The
innovative draft is the arrival of classy California — and
continues to be actual to this very day.

1981. Ettore Sottsass establishes the Memphis Group.
Their vivid stained, strange formed and mostly invidious
things and furniture challenge conditionalities and proclaim
that fell on the ‘80s.

Late 1990s. Peaceful, minimalist interiors at Axel Vervoordt reign supreme more
and more digitized and insane world they inspire dignity for the yesteryear and attendance
in the present. Titled the “Belgian Interior” it has become the most copied image for the
following twenty years.

Today, designers increasingly explore how we live, work and play to maximize our
well-being. Take Snehetta’s Under, a restaurant in Norway with an underwater view. The
space emphasizes not only our charm and our inherent connection with nature, but also the
growing need to respect and respect it [3].

Nowadays, it may be true to say that we live in an eclectic era in which the ancient
lands to mix with contemporary elements so far. Instead of being consistent, interior design
now quickly takes into account inseason tendencies and projections for the year ahead [4].

The relations between the two industries has never been more linked than now. Easy
access to fashionable tendencies has given customers the ability easily relate their clothing
choices with how they grace their houses.
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Alternative significant distinction of fashion and interior design is the source of their
impact. Fashion is determined in many ways by societal and economical way of living,
whereas interior design appears to be determined by the fashion world [2].

Fashion designers, inspired by cultural topics and developments, successfully generate
new areas. Green living is a better illustration of this. Seasoned designers have used green
living as a launchpad to set up encouraging pieces: organic cloth, lighting and clean designs,
stable manufacturing. When fashion motion starts to win over mass costumers, this is
reflected in interiors and styles. In several fields, fashion design is only affected by what
affects interior design, if that trend gains momentum and goes mainstream.

Clothes designers, designers of furniture and customers have the same one-size-fits-all
availability to new and nascent tendencies. Everyone sees the same thing at the same time
and benefits from this, so anyone took an interest in the emerging collection with flower
prints for their favorite designer has a great opportunity at finding a furniture generator that
has already launched collections with comparable designs.

The most noticeable resemblance between interior design and clothing design is that
they both grant a funds with which a person can express themselves fluently. Each of them
are a means of allowing customers to differentiate their own style and reflect about their
feeling about themselves. Whether it's the ideal gown, couch, gorget, or bedside table,
expressing own style is an important dimension of life in modern societies.

The modern customer has a great opportunity to find furnishings for house that ideally
match his taste. Whereas the fashion world keeps to develop, interior designers are getting
used to the idea that they now split their space with fashion gurus who were sometime just
a source of inspiration.
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COMPARAISON DE LA METHODE DES SYMBOLES DES PROPRIETES
LEGALES DES TERRES, AXEE SUR LA CARTOGRAPHIE CADASTRALE
INTEGREE ET LES SYSTEMES D'INFORMATIONS GEOGRAPHIQUES DANS
LA GESTION DES TERRES

Tsvietkova H.O., anchinaclervb@gmail.com
L’ Université d’Etat Agrotechnologique de Tavria de Dmytro Motornyi

Le cadastre a une importance publigue et étatique importante en raison du réle spécial
de la terre dans presque tous les aspects et a tous les niveaux de la vie et du développement
du pays. C'est pourquoi le cadastre foncier a recu le statut d'Etat.

Dans les conditions modernes des relations de marché et du renforcement des
institutions de régulation étatique, les exigences relatives au cadastre foncier et aux autres
cadastres augmentent. Il doit étre 1’objet de comptabilité polyvalent, fonctionnel et adéquat,
automatisé, ainsi que coordonné et interconnecté avec d'autres cadastres.

Les éléments obligatoires et de base du cadastre foncier (le cadastre lui-méme, les
travaux sur sa création et sa maintenance, ainsi que l'utilisation ciblée de ses données) ont
toujours été et restent les plans cadastraux et la cartographie fonciere, qui exigent la qualité
du cadastre, et dépendent dans une large mesure de la bonne organisation du support
cartographique.

L’élaboration d'un support cartographique du systéeme cadastre qui répond aux
exigences, aux conditions et aux tendances modernes c’est une tdche qui nécessite une
formation scientifique approfondie. Pour la résoudre, on a besoin de:

» mener des recherches multilatérales sur les problémes;

« trouver et justifier de nouvelles fonctionnalités pour la cartographie cadastrale;

* reconstruire la base théorique;

* mettre a jour, compléter et rationaliser de maniere significative les méthodes;

* ¢laborer des concepts et des lignes directrices modernes.

L'une des méthodes que nous avons étudiée a des fins de comparaison est le soi-disant
projet de symboles des propriétés légales des terres, des foréts et des plans d'eau, axe sur la
cartographie cadastrale intégrée des ressources naturelles dans le but d'harmoniser la
réglementation juridique de l'utilisation des ressources et de l'intégration des cadastres a
I'aide de cartes modernes.

Le projet propose est un systeme optimal flexible de symboles des propriétés juridiques
restrictives de ces ressources naturelles, structurellement cohérent avec la classification des
propriétes systématiques, prenant en compte le probleme de la surcharge graphique des
cartes, ainsi que les capacités financieres des clients et les conditions technologiques de
interpretes de cartes. [1]

Le systéeme se compose de trois parties de ressources. Dans sa forme il représente un
tableau, dans la premiére colonne duquel sont donnés les noms des groupes, des types et
sous-especes de propriétés légales. Les deuxieme, troisieme, quatrieme et cinquieme
colonnes affichent les options graphiques pour les cartes multicolores et les sixiéme et
septieéme colonnes sont pour les options de carte noir et blanc.
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Pour les cartes a grande échelle, les principaux outils de cartographie sont les couleurs
et les gammes de couleurs, pour les cartes a plus petite échelle sont mis la couleur et les
traits. Dans un groupe de servitudes il n’y a qu'une une couleur. Le groupe des signes
aggravants est caractérisé par toute une gamme de couleurs.

Au groupe de signes restrictifs qui comprend plusieurs types d'échelles sont inhérents
d'autres couleurs. Pour les sous-espéces du groupe des signes aggravants, un numéro
correspondant au numéro de chaque sous-espece dans le systéme de numérotation est utilise.

La création d'un tel systéeme devrait étre congue pour la cartographie des cadastres
fonciers et créer une série d'identifiants de certaines terres pour la bonne exécution de la
documentation cadastrale et de gestion des terres. Cependant, avec le developpement des
progres scientifigues et technologiques, un certain nombre d'applications et de logiciels pour
la gestion intégree, la surveillance et I'équipement cartographique des données géospatiales
sur l'utilisation des terres et le régime foncier sont connectés.

Conclusion: A l'aide de cette comparaison, on a montré la nécessité (non seulement au
niveau scientifique mais aussi au niveau appliqué) :

- de developper les bases scientifiques et de perfectionner les méthodes du support
cartographique de systeme cadastre;

- de programmer le développement du systeme cadastral et son interaction avec d'autres
systémes cadastraux;

- de développer la theorie générale et la méthodologie de la cartographie cadastrale;

- d’introduire des méthodes de modélisation mathématique et cartographique dans les
ouvrages cadastraux;

- d’¢laborer des cadastres complets de ressources naturelles pour les régions;

- d’améliorer I'organisation, la méthodologie et le support informationnel de la gestion
de la nature dans les régions;

- de développer de nouvelles méthodes cartographiques dans les ouvrages cadastraux
fonciers, introduire un sous-systeme cartographique du systéme d'informations fonciéres.
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