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This study analyzes the current state and prospects of implementing robotic technologies in Ukraine’s
agro-industrial sector. It examines their impact on improving the productivity, efficiency, and environmental
sustainability of agricultural production.

The work focuses on the importance of robotics for the digitalization of the agro-industrial complex
(AIC), which is a vital component of Ukraine’s economy due to its significant contribution to exports and
food security. In the context of global challenges such as increasing competition, climate change, and rising
production costs, the development of “smart” agriculture is becoming strategically important. Modern
solutions, including agricultural drones, autonomous tractors, and automated harvesting systems, help
optimize production processes, reduce costs, and increase efficiency.

Robotization reduces dependence on human labor, promotes resource conservation, and cuts labor
costs. Agricultural drones enable precise field monitoring, soil analysis, and rational fertilizer application,
covering large areas with high accuracy. Autonomous machinery, equipped with GPS and artificial
intelligence, operates without human operators, while precision farming systems that use sensor data
optimize sowing, irrigation, and fertilization processes. Such technologies enable a 20-30% reduction in
fuel, fertilizer, and pesticide consumption, a 10-15% increase in crop yields, and a reduction in
environmental impact, particularly CO2 emissions and chemical pollution. The integration of robotics with
modern technologies helps optimize sowing, irrigation, and fertilization thanks to data obtained from
sensors, which form the basis of precision farming systems [0].

The introduction of robotics into Ukraine’s agro-industrial complex faces a number of challenges. The
high cost of equipment makes it unaffordable for small and medium-sized farms. Rural areas lack the high-
speed internet necessary for IT systems to function. Key challenges facing the agribusiness sector include a
shortage of skilled workers due to migration, urbanization, and the impact of military operations; rising
resource costs; unstable weather conditions; and the need for environmentally safe technologies. There is
also a shortage of robotics and programming specialists capable of maintaining modern technologies.
Furthermore, the lack of an adapted regulatory framework hinders the use of autonomous machinery and
drones.

The future development of robotic technologies in Ukraine’s agro-industrial complex depends on state
support, including subsidies for the purchase of equipment, the creation of cooperatives for the shared use of
equipment, and the implementation of educational programs to train qualified specialists. Adapting
technologies to the best global standards will strengthen Ukraine’s competitiveness in the global market [0].

Conclusion. The application of robotics is critically important for the sustainable development of the
agro-industrial sector, but requires a comprehensive approach that encompasses infrastructure
improvements, legislative reform, and the creation of affordable solutions for small farms. Further research
should focus on integrating robotics with other digital technologies to maximize its potential.
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VJIK 631.316

METO/IOJOTTYHI IHHOBAIII IHCTPYMEHTAJIBHOTI'O JOCJAIXKEHHSA TA
MOJIEJIOBAHHSA I'NJIPOMEXAHIYHOI CUCTEMH IIUPOKO3AXBATHOI'O
KYJbTUBATOPA B PEXKUMAX TPAHC®OPMAIIIT
METHODOLOGICAL INNOVATIONS OF INSTRUMENTAL RESEARCH
AND MODELING OF THE HYDROMECHANICAL SYSTEM OF A WIDE-WIDTH
CULTIVATOR IN THE TRANSFORMATION MODES

Cepriii 3naneBuy, Pogion Ilorpednsik, Bikropisi I'ypinoBa
ninpoecvruii deporcasnuii acpaphno-eKoOHOMIYHUIL YHIgepcumem
Juinpo, Ykpaina

CydacHMil IIMPOKO3aXBaTHUH KyJIbTUBATOp 1€ BaXXKUH CUIBCHKOTOCIIONAPCHKUNA arperar ajs
IHTEHCUBHOTO OOpPOOITKY TPYHTY, NI¢ TiAPaBIIYHUA TPUBIJ BiNIrpa€ KIOYOBY pPOJb B ONEPATHUBHOMY
nepexo/ii MiX (yHKI[IOHaTbHUMHU MOJOKEHHIMH Hecydoi KoHcTpyKii (HK).

CTBOpeHHsSI IIMPOKO3aXBaTHUX KYyJIbTUBATOPIB CYNPOBOJKYETbCS HEOOXIAHICTIO BpaxyBaHHSA
BUIIA/IKOBOTO XapaKTepy CHUJIOBOTO BIUIMBY I'PYHTY Ha poOoui OpraHM, IO BUKJIMKA€ KOJMBAHHSA pamMH Ta
nepeIyacHy BTOMY €JIEMEHTIB HECYyu0i METaJIOKOHCTPYKIIIH.

Oco6nuBe 3Ha4eHHs JUIA BUPIIICHHS 3aJaul 3HWKEHHs JMHAMIYHOT HaBaHTa)keHOoCTl Ha eneMeHTH HK
MalOTh pPE3yJIbTAaTH EKCHEPUMEHTAIBHUX JOCHIPKEHb NIMPOKO3aXBAaTHUX KYyJbTHBATOPIB B PEXHUMI
KyJIbTUBAIll, TP TPAHCHOPTYBaHHI Ta pexxumMax TpaHcdopmalii B podode abo TpaHCIOPTHE MOJIO0XKEHHS.
Bu3HayeHi eKCIepUMEHTAIbHUM INIISIXOM 04l HAaBaHTa)KEHHS Ha €IIEMEHTH paMH KyJbTHBATOpa €
BUXIIHUMHM JaHUMH DPO3POOKM PO3PaxyHKOBOI MOJENi JUIsi BUKOHAHHS aHalli3y HaIpy>XEHOro CTaHy
KOHCTPYKIIIi.

B poGorax [1, 2] Oyno 3adikcoBaHO peanbHI CHEKTPHM HABAaHTAXKEHb Ta aMIUIITYIHO-YaCTOTHI
XapaKTepUCTUKH KOJMBaHb eleMeHTiB pamu HK B pexumax TpaHCOpTyBaHHS Ta KyJbTHBalii, 110 €
YHIKaJIbHUM MacuBOM JaHHUX JJIsl aHai3y NOBEIIHKM BaXXKUX MPUUYITHUX arperaTiB y creundiuHuX yMoBax
eKCIUTyaTaIllii.

AHani3 miteparypHux Jpkepen [3, 4] Bkazye Ha HEIOCTATHICTh 1 HEMOBHOTY iH(opMamii mpo
KOMIUIEKCHI eKCIEePUMEHTAJIbHI JIOCHIPKEHHSI MPUYINHUX IIHPOKO3aXBAaTHUX KYJIbTUBATOPIB 3 METOIO
BH3HAYCHHS HABAHTAKEHHS HA €JIEMEHTH T1ApaBiiuHoi cucteMu Tpancopmarrii HK.

[ITupoko3axBaTHI KyJbTHBATOPU 3[aTHI LIBHJIKO TpaHCPOPMYBATHCS 3a JOMOMOIOI0 TipaBlidHOT
CHUCTEMH 3 TPAHCIOPTHOrO B poOoue MOJIOKEHHS, Nmpu nboMy cekuii pam HK MaioTe 3HaunHy Mmacy i
rabapuTH.

O0’eKTOM JITOCHIKEHHsI € MPHUYINHUN mupoko3axBaTHUM KynpTuBaTop Horsch FG 18.30. Meroro
JOCHIKeHb € OTPUMAaHHS JOCTOBIPHMX JaHWX 3 BHU3HAYCHHS HABAHTAKCHHS Ha €JIEMEHTHU TipaBlidHOT
cucremu Ta HK pam kynpTuBaTopa y pexkumax Tpanchopmaiii (TpaHCHOPTHE/poOOU€e MOTOKEHHS) HUIIXOM
eKCIIEPUMEHTAIBHOTO KOMIUIEKCHOTO aHalli3y 3MiHM HaBaHTa)KEHHS Ha CHCTEMY TiIpaBlIiYHOTO NMPHUBOJIA,
HaIpy>XEHOTO CTaHy €JEMEHTIB METAJIOKOHCTPYKIli, a TakoXX OOIPYHTYyBaHHS palliOHAJILHOTO BUOOPY
napaMmeTpiB T1IPOMEXaHIYHOT CUCTEMH IS ITiIBUIIICHHS HaIIHHOCTI KYJIbTHBATOPA.
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