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eKkcnsyaTauii i TexHiYyHoro cepsicy
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PecypcoedexkTrBHI TEXHOI0TII 00POOITKY IPYHTY Ta IX 3HAYCHHSA 1JIS
30epesKeHHs arpoeKoJIOTiYHIX CHCTEM

I'py0ans B.A.

K.T.H., TOIIEHT, 3aB1yBay Ka(eapu TPAKTOPIB Ta CUTLCHKOIOCIIOaPCHKUX MAIIUH,
eKCIUTyaTarlii 1 TEXHIYHOTO CEPBICY,

MukoaiBChbKU HAIlIOHAIBHUYN arapHUi YHIBEPCUTET

AHoTanis: PoboTta mpucBsueHa aHali3zy pecypcoepeKTUBHUX TEXHOJOTI 0OpoOITKy IPYHTY SIK 3aco0y
CTaJIOTO PO3BUTKY arpapHoro cCeKTopy. PO3MISIHYTO HENONIKM TPAauIIMHUX IHTCHCHUBHUX CHCTEM Ta
nepeBard cyvacHux TexHosoriid (no-till, strip-till, minimManeHHiT 00p0o6iITOK, subsoiling) y 30epexeHHi
CTPYKTYpHU IPYHTY, BOJIOTOCTi, OPraHIdYHOI PEYOBHHU Ta PO3BUTKY OioTH. BH3HaueHO ekoHOMIUHI eekTH,
30KpeMa 3HIDKEHHS BHTpaT NAJbHOTO Ta ONTHMI3allil0 TEeXHOJOTiyHMX omepamniid. OcobmuBa yBara
npualieHa yMoBaM YKpaiHM, 1€ BIPOBAKEHHS pecypco30epiralouux CHUCTEM CHpUSA€ MiIBUIIECHHIO
MOCYXOCTIHKOCTI KyJIbTYp Ta CTIMKOCTI arpoeKOCUCTEM.

KarwuoBi caoBa: pecypcoedekTHBHI TexXHOJOTii, 00poOiToK IpyHTY, no-till, strip-till, MmiHimManbHUit
00pOOITOK, POIFOUICTh TPYHTY, arpOEKOCUCTEMH, 30€peKEeHHS BOJIOTH, €pO3isl IPYHTIB, CTaJle 3eMIEpOOCTBO.

Resource-saving technologies of soil cultivation are today considered one of the leading
directions of modernization of agriculture, aimed at achieving sustainable development of
agricultural production and preserving agro-ecological balance. For a long period, intensive
cultivation systems based on deep plowing and repeated mechanical impact on the soil
prevailed in agriculture. Despite their ability to provide a relatively stable level of yield, such
approaches over time cause negative changes, in particular, soil degradation, increased
erosion processes, depletion of organic matter reserves and disruption of natural nutrient
cycles. In the context of modern challenges associated with climate change, limited water
resources and increasing anthropogenic load, the implementation of technologies that
minimize resource use is of particular importance. These include no-till, minimal and strip-
till tillage, as well as deep loosening without turning the layer (subsoiling) and paw tillage.
Their characteristic feature is a significant reduction in the intensity of mechanical impact on
the soil cover, which contributes to the preservation of its structure, improvement of the
water-air regime and maintenance of the stability of ecosystem processes.

One of the key advantages of resource-efficient systems is their positive impact on the
water regime of the soil. Reducing the number of tillage operations increases the soil's ability
to absorb water, reduces surface runoff and moisture loss through evaporation. An important
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role in this is played by leaving plant residues on the field surface, which perform the
function of a mulch layer. Such a layer prevents overheating of the soil, reduces sharp
temperature fluctuations, prevents the formation of a crust and significantly reduces the
intensity of erosion. As a result, the efficiency of using atmospheric precipitation increases,
which is crucial for areas with insufficient moisture.

In addition to physical changes, minimal and zero tillage significantly affect biological
processes in the soil. There is an increase in microbiological activity, an increase in the
number of soil organisms, in particular earthworms, as well as an increase in the processes of
humus formation. This contributes to the gradual restoration of natural soil fertility and a
more efficient nutrient cycle. At the same time, organic carbon accumulates, which is
important for reducing greenhouse gas emissions and adapting the agricultural sector to
climate change.

From an economic point of view, resource-efficient technologies also have significant
advantages. Reducing the number of technological operations allows you to reduce fuel
costs, reduce the load on technical equipment and optimize the use of labor resources. This
helps to increase the efficiency of production and competitiveness of agricultural enterprises,
especially in conditions of limited financial capabilities and an unstable economic situation.

At the same time, the effectiveness of such systems largely depends on specific natural
and climatic conditions, soil characteristics and crop rotation. At the initial stages of
implementation, certain difficulties may arise, in particular, problems with weed control,
uneven distribution of nutrients in the upper soil layer and risks of its compaction. Studies
show that the results of yield under zero-tillage conditions may vary depending on the level
of moisture supply: in arid conditions, a positive effect is observed, while in more humid
regions the results may be less stable. Important components of successful adaptation are the
use of cover crops, improved crop rotation and the introduction of controlled movement
systems.

For Ukraine, especially for southern and steppe territories, where moisture shortages,
high risks of erosion and degradation processes are combined, the introduction of resource-
saving technologies is of strategic importance. Their use allows to increase the resistance of
agricultural crops to droughts, to preserve soil fertility and to reduce the negative impact of
agricultural production on the environment.

Therefore, resource-efficient tillage systems are an important component of modern
sustainable agriculture, as they combine environmental, economic and production
advantages. Their widespread implementation contributes to the rational use of natural
resources, increasing the resilience of agro-ecosystems and the formation of ecologically
balanced agricultural landscapes in the long term.
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Abstract: The study focuses on resource-efficient soil tillage technologies as a means of sustainable
agricultural development. It examines the limitations of traditional intensive systems and the advantages of
modern approaches (no-till, strip-till, minimum tillage, subsoiling) in preserving soil structure, moisture,
organic matter, and supporting soil biota. The economic benefits, including reduced fuel consumption and
optimized field operations, are also highlighted. Special attention is given to the conditions in Ukraine,
where the implementation of resource-saving systems enhances crop drought resistance and the resilience of
agroecosystems.

Keywords: resource-efficient technologies, soil tillage, no-till, strip-till, minimum tillage, soil fertility,
agroecosystems, moisture conservation, soil erosion, sustainable agriculture.
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Abstract. The study considered the issue of increasing the durability of machine parts by increasing their
resistance to wear and corrosion by using polymer composite coatings. Compositions were formed based on
reactive oligomeric systems, in particular, epoxy resin ED-20 and urea-formaldehyde resin, into which
dispersed modifying components were introduced - tripoli, siliceous materials, graphite and fluoroplastic. A
method of forming coatings based on the technology of application using immersion was also proposed.
Infrared spectroscopy and X-ray structural analysis were used to analyze the structural features of the formed
layers. In addition, an evaluation of operationally important characteristics was carried out, in particular,
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