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1. Y nuceprauiiiHiil po60Ti HAYKOBO OOI'PYHTOBAHO Ta €KCIIEPMMEHTAJILHO MiATBEPIKEHO €(PEKTUBHICTDb
yHiBe€pCaJIbHOI KapTOIJIECAAUIBHOI MAIIMHHY, KA TIOETHYE CMYTOBe (PpE3EPyBaHHS [PYHTY, IUCKPETHE
IIPUIIOCAIKOBE BHECEHHS] MiHepaJlbHUX JOOPUB i BUKOPUCTAHHS CaIUJIbHOTO anapara 6apabaHHOro TUILY.
3anpornoHoBaHe TexXHiuHe pillleHHs 3abe3nevye MiBUILIEHHS SKOCTi I0CaAKX KapTOILli, piIBHOMIPHICTb PO3MillleHHS
6y/1b0 i OOPUB y I'PYHTI, @ TAKOXK 3HIKEHHS €HEProBUTPAT TEXHOJIOTIYHOTO MPOLECY Ta MOKpaIlleHHS
arpoi3snYHNX IOKa3HUKIB 00POOITKY. Y PO6GOTi OGIPYHTOBAHO aKTyasIbHICTb TEMU, BUBHAYEHO METY, 00€KT i
npegMeT OoCiIyKeHHs, cGOPMYJIbOBAHO KOMILJIEKC HAYKOBUX i IPUKJIAAHUX 3aBJlaHb. BUKOHAHO cUCTEeMHUI aHai3
KapTOIJIecainjibHUX MallvH, IO TI03BOJINJIO BCTAHOBUTH OCHOBHI HEZJOJIIKY iCHYIOYMX TEXHIYHMX 3ac006iB. Ha wmiit

OCHOBi p0o3p006JIEHO TEXHOJIOTIYHY CXeMY yHiBepcasibHOI MalllMHH, sIKa 3a0e31evye IIoeJHaHHS ollepaliil iroToOBK1



I'PYHTY, GOPMYyBaHHSI 1I0CATKOBOrO JIOXKA, JIOKAJIbHOTO BHECEHHSI OOPUB i cafliHHs 6yJb0 i3 IOeTarnHUM
dbopmMmyBaHHSIM rpebeHsI B OTHOMY TEXHOJIOTTYHOMY LMKJIi. PO3po6yieHo MaTeMaTUyHi MOoieJli B3aeMOii HOXKIB
(dpesepHOro H6apadbaHa 3 'PyHTOM, 11J0 BCTAHOBJIIOIOTh (QYHKIIIOHAJBHI 3aJ1€XKHOCTI MK KiHEMaTUYHUMU
napaMeTpamMu po604oro opraHa, TOBLUIMHOIO IPYHTOBOI CTPY>KKU Ta €HEPreTUYHUMU BUTPATaMU MPOLECY.
BusHavyeHO pallioHasbHi pEKMMHU CMYTOBOTO (Ppe3epyBaHHS, SIKi 3a6€31e4yl0Th (OPMYBAHHS ONTUMAJIBHO]
rpyAKYBaToOi CTPYKTYPU I'PYHTY IIPU MiHiMasIbHUX BUTpaTax eHeprii. JJoCcaigKeHOo KiHEMaTHUKy PyXy [PyHTOBOI
CTPY)XKH Ta BIleplle po3pobJIeHO ii MaTeMaTU4Hy MOJeJIb B3aeMO/Iii 3 HAPaBJISIIOUUM KOXYXOM (Ppe3epHOro
6apabana, 10 [1aJ10 3MOTY OO PYHTYBaTH 1oro Gopmy i mapameTpu s 3a6e3nedeHHs e(peKTUBHOTO IePBUHHOTO
[IpUCHUIIaHHS HaciHHeBOro matepiany. CTBOpEHO MaTeMaTUYHy MOZeJsb pOOOTH CaAUIbHOTO anapara 6apadaHHoro
THUITy 3 ypPaxyBaHHSIM CTOXaCTUYHOTO PO3IOJiNy po3MipiB 6yJib0 i yMOB KOHTaKTHOI B3aemogii. Ha ii ocHoBi
BM3HAYEHO palliOHa/IbHI TeOMETPUYHI IapaMeTPU KOMIPOK Ta KiIHEMaTHUYHI peXXUMU POOOTH, 10 3a6€31e4yIOTh
cTabinbHe 3aXOIJIeHHS, TPAHCIIOPTYBaHHSI i BUCA/IKYBaHHS OyJb0 i3 MiHiMaJIbHUM PiBHEM iX MOIIKOJKEHHS Ta
BiIXWJIEHb KPOKY CafiiHHS. PO3BUHYTO TE€OPETUYHI [10JIOKEHHS IIPOLECY NUCKPETHOTO IIPUITOCAIKOBOTO BHECEHHS
MiHepaJIbHUX JJOOPYB, OTPMMAHO aHAJiTUYHi 3aJ1€XKHOCTI /1J151 BU3HAYEHHS [TapaMeTpPiB KOTYIIKOBOTO J103yBaJbHOTO
arapara Ta O6IpyHTOBaHO YMOBU HOTO KiHEMaTUYHOI i TEXHOJIOTIYHOI CUHXPOHI3allii i3 caluIbHUM arapaToMm.
Po3pob6seHo nporpamy Ta METOAMKY J1a00OPATOPHUX i IIOJIbOBUX €KCIIEPUMEHTAJILHUX OCIIiI’KEeHb, BUBHAYEHO
OCHOBHi (paKTOpU BIJIMBY Ta Jialla30HU ix BapiloBaHHS, OOI'PYHTOBAHO METOJIM BUMIiPIOBAHHS [1I0Ka3HUKIB SIKOCTI
TEXHOJIOTIYHOrO IIpoLeCy, POPMYBaHHS rpebeHs Ta po3MillleHHs 6yJIb0 i JOOPUB y I'PYHTI. 3aCTOCOBAHO Cy4acHi
METO/Y IJIaHyBaHHS €KCIIEPUMEHTY i CTATUCTUYHOI 0OPOOKM pe3ybTaTiB, 10 3a0€3M1e€YnII0 JOCTOBIPHICTD
OTPMMAaHMX JAHUX Ta [I€PEBIPKY al€KBATHOCTI TEOPETUYHUX MOJIeJIEN. EKCIIEPUMEHTANIBHO MiATBEPIKEHO
e(EeKTUBHICTb 3alIPOIIOHOBAaHNUX KOHCTPYKTUBHO-TEXHOJIOTIYHUX pillleHb. BCTaHOBJIEHO, 110 pallioHabHi
napameTpu po60TH MALIMHU 3a0€3I1e4yI0Th BillIOBiIHICTh arPOTEXHIYHMM BUMOTaM 32 PiBHOMIPHICTIO KPOKY
[I0CAJKH, TONMYCTUMUMU 3HaY€HHSIMU IIPOITYCKiB i ABIMHUKIB, @ TAKOX CTabiNbHICTIO (POpMyBaHHS rpebeHsl.
[TligTBEepIKEeHO e(PEeKTUBHICTh HANPABJISIIOUOT0 KOXKYyXa y 3a6e3le4eHHi [IepBUHHOTO [IPUCUIIaHHS OyJIb0 i
y3roJpKEHY POOOTY CUCTEMU BHECEHHSI JOOPUB. Y3arajbHEHHS PE3yJbTaTiB TEOPETUUHUX Ta €EKCIIEPUMEHTAJIBHAX
TOCJIiIPKE€Hb 1O3BOJIMIIO BUSHAYUTHU ONTUMAJIbHI KOHCTPYKTUBHO-KiHEMATUYHi IapamMeTpu (ppe3epHOro Moy,
CaJMJIbHOTO arapara Ta CUCTEMU BHECEHHS JOOPUB, 1110 3a6e311e4yi0Th iX y3roJpykKeHy po60oTy B peajbHUX I10JIbOBUX
ymoBax. [1inTBepIPKEHO MOXJIMBICTb CTA0i1IBHOTO IUCKPETHOTO BHECEHHS NOOPUB i3 3a/1aHOI0 JIOKali3allielo
BiZIHOCHO THi31a 6y/b6. Ha OCHOBI OTpUMaHUX pe3yJbTaTiB PO3POO6IEHO Ta BUTOTOBJIEHO AOCIIHMI 3pa30K
yHiBepCasbHOI KapTOIIeCaguIbHOI MalIHY 3 PETyJIbOBAHMMU [IapaMeTpaMy MiXpsib, TTIMOVHY CafliHHS Ta KPOKY
po3MileHHs 6yib6. [IpakTHyHe 3HaYeHHs pOOOTH I0JIsIrae y MifiBUILLEHH] SIKOCTi BUKOHAHHS TEXHOJIOTIYHOTO
IIPOLIECY, 3BMEHIIEHHI €HEPrOBUTPAT, OKPAIeHHI YMOB PO3BUTKY POCJIMH Ta €(PEKTUBHOCTI BUKOPUCTAHHS
pecypciB. Pedynbraty BoCTiIKeHHS BIIPOBaA)KEHO Y BUPOOHUIITBO Ta HaBYaIbHUH npolec. EkKoHoMiuHa oLiHKa

NiITBEPIMJIa NOLUiNbHICTh CTBOPEHHS TAKOi MAIIMHMU.

2. The dissertation scientifically substantiates and experimentally confirms the efficiency of a universal potato
planting machine that combines strip soil milling, discrete pre-plant application of mineral fertilizers and the use
of a drum-type planting mechanism. The proposed technical solution provides improvement in potato planting
quality, ensures uniform placement of tubers and fertilizers in the soil, reduces the energy consumption of the
technological process and enhances the agrophysical characteristics of soil cultivation. The study justifies the
relevance of the topic, defines the purpose, object and subject of the research and formulates a set of scientific and
applied tasks. A systematic analysis of modern potato cultivation technologies, the features of mechanized potato
production and the designs of potato planting machines was carried out, making it possible to identify the main
shortcomings of existing technical solutions. Based on this analysis, a technological scheme for a universal
machine was developed that combines soil preparation, seedbed formation, localized fertilizer application and
tuber planting with step-by-step ridge formation within a single technological cycle. Mathematical models of the
interaction of the milling drum blades with the soil have been developed, which establish functional dependencies
between the kinematic parameters of the working body, the thickness of the soil chips and the energy costs of the

process. Rational strip milling modes that ensure the formation of an optimal soil crumb structure with minimum



energy consumption were determined. The kinematics of soil chip movement were investigated and for the first
time a mathematical model of its interaction with the guide casing of the milling drum was developed, making it
possible to substantiate the casing’s shape and parameters for effective initial covering of seed material. A
mathematical model of the drum-type planting mechanism was created, taking into account the stochastic
distribution of tuber sizes and contact interaction conditions. On this basis, rational geometric parameters of the
cells and kinematic operating modes were determined, ensuring stable gripping, transportation and planting of
tubers with minimal damage and planting-spacing deviations. The theoretical foundations of the discrete pre-
plant application of mineral fertilizers were further developed, analytical relationships for determining the
parameters of the reel-type metering device were obtained and conditions for its kinematic and technological
synchronization with the planting mechanism were substantiated. A program and methodology for laboratory and
field experimental studies were developed. The main influencing factors and their variation ranges were
determined and methods for measuring the quality indicators of the technological process, ridge formation and
the placement of tubers and fertilizers in the soil were substantiated. Modern methods of experimental design and
statistical data processing were applied, ensuring the reliability of the obtained results and verification of the
adequacy of the theoretical models. The effectiveness of the proposed design and technological solutions was
experimentally confirmed. It was established that the rational operating parameters of the machine ensure
compliance with agronomic requirements regarding planting spacing uniformity, permissible rates of misses and
doubles and ridge formation stability. The effectiveness of the guide casing in providing initial covering of tubers
and the coordinated operation of the fertilizer application system was also confirmed. The generalization of
theoretical and experimental research results made it possible to determine the optimal design and kinematic
parameters of the milling module, planting mechanism and fertilizer application system, ensuring their
coordinated operation under real field conditions. The possibility of stable discrete fertilizer application with a
specified localization relative to the tuber nest was confirmed. Based on the obtained results, a prototype of a
universal potato planting machine with adjustable row spacing, planting depth and tuber spacing parameters was
developed and manufactured. The practical significance of the work lies in improving the quality of the
technological process, reducing energy consumption, improving plant growth conditions and increasing resource-
use efficiency. The research results have been implemented in production and educational practice. The economic
assessment confirmed the feasibility of creating such a machine.
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Kopg 3a €IPIIOY: 05408102

Micue3Haxoa KeHHS: By Pycbka, TepHomisb, TePHOMIIBLCHKMI P-H., 46001, Vkpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa ITo-6aThKOBI:
1. JoB6ym Tapac AHaTO/i10BUY

2. Taras Dovbush

KBasmigikamis: k. 1. 1., 05.05.11
InenTudikarop ORCID ID: 0000-0002-8354-7276
HoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHKMI Hal[iOHAILHUI TeXHIYHMI1 yHIBEPCUTET iMeHi

IBaHa [lymos

Kopg 3a €IPIIOY: 05408102

Micue3Haxoa KeHHS: By Pycbka, TepHOMijb, TEPHOMIIBLCHKMI P-H., 46001, VKpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

bapanoBcokuil Bikrop Mukosanosud

bapaHoBcbkuil Bikrop MukosaiioBud

MapTtuHsk IpuHa OsiekcaHapiBHA

Opuenko TersiHa AHaTosIiBHA

FOpuenko TetsaHa AHaToiiBHA



