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1. Y nucepraliiiHiilt pobOTi HaBe[leHO y3arajbHEHEe BUPIlleHHs HayKOBOI [Ip0o6JieMHU MiJBUIIEeHHS TOKa3HUKIB SIKOCTI
po60TH 301MpaHHSs KPYITHUX KOPEHEIJIOA B MIJIIXOM PO3POOKU HayKOBOi KOHIIEMLii Ta MEXaHiKO-TEeXHOJIOTiYHOi
MogeJi iHTeHcu@ikauii GyHKIiOHANIBHOTO IPOLECY BiTOKPEMJIEHHSI CTPYKTYPHUX KOMIIOHEHTIB JOMIIIOK Bif,
KOPEHEeIUIOiB i onTumisalii mapameTpiB pob0unXK OPraHiB OYMCHUX TPAHCIIOPTHO-TEXHOJIOTTYHUX MO/IYJIiB
KOpPEHe30MpaIbHUX MAIIUH. Y BCTYIi OOI'PYHTOBAHO aKTyaJsIbHICTh TEMHU, CHOPMYJIbOBAHO METY Ta IIOCTaBJIEHO
3ama4i gocuimpKeHHs. OnMCcaHO HAYKOBY HOBU3HY, IIDAKTUYHE 3HAYEHHS OTPUMAHUX PE3YJbTATiB Ta HABELEHO
0cobuCTHiI BHECOK 31,00yBava y MPOBEeIeHNX NOCinKeHHIX. HaBegeHo BimoMocTi moo anpobaii ta

OIy0JIiKyBaHHS pe3yJIbTaTiB HAyKOBUX JOCJIIIPKEHb, CTPYKTYPY Ta 00CST AUCEPTALiHOTO NOCTiIKeHHS. Y IepIomy



PO37iJli PO3KPUTO CYTh i CTaH HAYKOBOI NPOOJIEMU Ta Cy4acCHi TEHIEHIIil (PyHKI[iOHYBaHHS TEXHOJIOTIYHUX IIPOLIECiB
30MpaHHS KPYIHUX KOPEHEeII0AiB i po604Kx opraHiB KOMOIHOBaHMX OYMCHUX CUCTEM. BukianeHo aHaii3
aJITOPUTMIB pPO3POOKM TEXHOJIOTIYHUX ITPOLIECIB i ONTUMI3allil 1apaMeTpiB pO6OUMX OPraHiB OYMCHUKIB BOPOXY. Y
IpYroMy po3fisi: OOIpyHTOBaHI IPUHUUIINA PO3POOKM HAyKOBOI KOHILEMIii MATEMATUYHOIO MOJEIOBAHHS [TPOLIECY
POOOTH OYMCHUX TPAHCIIOPTHO-TEXHOJIOTIYHUX MOJLYJIiB KOpeHe301palbHUX MAaIIMH; TI0JIJaHO aJITOPUTM PO3POOKU
MEXaHiKO-T€XHOJIOTIYHOI MOJIeJIi Ta TPOBEEHHS NOCIiIKEHb OYMCHUX TPAHCIIOPTHO-TEXHOJIOTIYHUX MOLYJIiB
KOpPEHEe30MpalbHUX MAlllMH; PO3KPUTO TEXHOJIOTIUHI NepeayMOBU PO3POOKM MEXaHIKO-TEXHOJIOTIYHUX MOJieslel
po60oYMX NpoLeCciB KOMOIHOBAHUX MO/IYJIiB OYMIIEHHS! KOPEHEIIOAIB Bifl OMILIOK. B 0OCHOBY pO3po6Ku mpotecy
inTeHcudikauii BiloKpeMJIEHHS CTPYKTYPHUX KOMIIOHEHTIB JOMILIOK Bif KOPEHEIJIOiB IIOKIaieHO MEeTO], i
MIPUHIUII AUHAMIYHOTO MOJle/lIoBaHHS besisiMaHa Ta peasnizauii 6araToctafiiiHoi onTumizaiiii 3a MeTogom akajemika
JI. Tloropiznoro Ta NocCilOBHICTh BUKOHAHHS TEXHOJIOTIYHUX MOCTANifHUX N-X OIepaliil OKpeMOoro po60o4yoro
OpraHy 3 TPAaHCIIOPTHUM 3alli3HEeHHSIM TepeMillleHHS BOPOXY Y Pi3HUX yMOBaxX poOOTH KOpeHe30npalbHUX MalvH. Y
TPeThOMY PO37iJi po3p0o6yeHO MaTeMaTU4Hi MoAiesi QPyHKIiOHAIbHOTO IIPOLIECy IIOETAITHOTO BilOKpEMJIEHHS
CTPYKTYPHUX KOMIIOHEHTIB JOMIllIOK po604YMMU OpraHamMu OYMCHUX TPAHCIIOPTHO-TEXHOJIOTTYHUX MOYJIIB,
NepeMilleHHS BOPOXY 3aBaHTaXXyBaJIbHUM TPAaHCIIOPTEPOM i ITOJasnblle HOro nepemileHHs 40 OYMCHOI ripku. ¥
PO3Iisi OIMCaHO METO, PO3POOKY MaTeMaTUYHOI MOJieli, 1Ka PYHKIIOHAJIIbHO OIKCYE IIOETaHUH MpoLec
BiZJOKPEMJIEHHS CTPYKTYPHUX KOMIIOHEHTIB JIOMIIIIOK BiJl KOPEHEIUIOIB 3aJIEXKHO BiJl 4acy iX 3HaXOIKEHHS Ha
KOXHIl g-11 IiSHLI KOKHOTO j-TO pO60YOro OpraHy CKJIaJHUX IMHAMIYHUX TPAHCIIOPTHO-O4YUCHUX CUCTEM BOPOXY
KOPEHEe30MPaJIbHMX MAIIMH. Y 4eTBEPTOMY PO3[iJli pPO3KPUTO MaTeMaTHU4Hi Mol (PyHKIiOHAIbHOTO MPOLECY
IVHaMiyHOi B3aeMO/ii OUMCHUX €JIEMEHTIB 3 HAaJIUILJIUM IPYHTOM, KOMIIOHEHTIB BOPOXY 3 pUQOM LIHEKa Ta
BiZJOKpEMJIEHHS HaJIUILJIOTO IPYHTY 3 KOPEHEINIOAiB. HaBeieHO 3B'S130K MAaKCMMAaJIbHUX 3HaY€Hb JOIYCTUMOI
KyTOBOi HMIBUAKOCTI IPY)KHUX OYMCHUX €JIEMEHTIB i3 3HAYEHHSIMU JliaMeTpa ONMCaHOro KoJIa Ta JiaMeTpa NPY>KHUX
eJleMeHTiB. BuBelleHO yMOBY paljioOHaIbHOTO IPOTIKAHHS TEXHOJIOTIYHOTO MIPOLecy PO6OTU OUUCHUX TPAHCIIOPTHO-
TEXHOJIOTIYHUX MOJLYJIiB Ta 3a0€3M1eYeHHs] MaKCUMaJIbHOI [IPY’KHOCTI OYNCHUX €JIEMEHTIB Ha BUTUH. Y IT'SITOMY
PO31ii HaBeleHO: IPOrpamy NPOBEIeHHS J1a00PATOPHUX i [IOJIbOBUX €KCIIEPUMEHTAJIBHUX i TOPIBHSJIBHUAX
IOCJIiIKeHb; XapaKTEePUCTHKY JIaOOPATOPHOI Ta [10JIbOBUX €KCIIEPUMEHTAJIbHUX YCTAHOBOK; METOJIUKY ITPOBEICHHS
€KCIIEpMMEHTaJIbHUX JIOCTIi/IKEeHb 3 BU3HAUeHHs KoedillieHTi cenapauii oMiIIOK, JajbHOCTI MOJIbOTY
KOPEHEIUIONiB, METOL0JIOTII0 peasisalii I0JIbOBUX €KCIIEPUMEHTAJIBHUX i TOPIBHSJIBHUX AOCIIIKEHb OYVCHUX
TPaHCIOPTHO-TEXHOJIOTIYHUX MOAYJIB. Y IIOCTOMY PO3/1ijli HABEIEHO: PE3yJIbTaTU M0JIbOBUX €KCIIEPUMEHTATbHUX
nmocimkeHb KoedillieHTiB cenapatiiii JOMIIOK MOXUIOTo TPAHCIIOPTEPA Ta J1ab0PaTOPHUX €KCIIEPUMEHTATbHUX
IOCJIiIKEHDb JAJIbHOCTI ITOJIbOTY KOPEHEIIOAIB 3 [IOXUJIOTO TPAHCIIOPTEPA 10 OYUCHOI IpKU; pe3yJIbTaT M10JIbOBUX
€KCIIEPMMEHTAJIbHUX JIOCIIiI)KEHb [TOKAa3HUKIB SIKOCTi pOOOTH OYMCHUX TPAHCIIOPTHO-TEXHOJIOTTYHUX MOAYJIiB;
HaBe[leHO MOPIBHSJIbHI JaHi MOJIbOBUX AOCIIIPKEHb ITPOLECiB pOOOTU KOMGIHOBAHUX OYMCHUX CUCTEM BOPOXY. Y
CbOMOMY PO31ijli HABE€JIEHO €HEPTEeTUYHY OL[iHKY OYMCHUX TPAHCIIOPTHO-TEXHOJIOTIYHUX MOJIYJIiB, EKOHOMIYHY
e(EeKTUBHICTb 3aCTOCYBaHHS OUMCHUX TPAHCIIOPTHO-TEXHOJIOTIYHUX MOIYJIIB y CKJIaJli KOpeHe30MpaabHUX MalIUH
Ta [IOJAHO MPONO3UIlii Ta peKOMeH allii iX 3aCTOCYyBaHHS Ha BUPOOHUITBI. PiyHMIT eKOHOMIYHUI eeKT Bif
3aCTOCYBaHHSI OYMCHUX TPAHCIIOPTHO-TEXHOJIOTIYHNX MOIYJIB y CKJIali KOpeHe301MpaibHOI MalllMHY CKJIaIa€
188482,6 rpH. Kit04oBi c/10Ba: KOPpEHENI0A1, TEXHOJIOTIYHNH ITPOLIEC, OUNCHUI TPAHCIIOPTHO-TEXHOJIOTTYHUN
MOJyJIb, IOXUJIMI TPAHCIIOPTEP, LTHEK, OYUCHI €JIEMEHTH, 3arajibHi JOMIIIKY, BilOKPEMJIEHHS JOMIILIOK,
MaremMaTH4Ha MOJeJib, CeKYHIHA T10[1a4ya, OIITUMI3allisl, mapaMmeTpH, IBUIKiCTh, KyTOBa MBUJIKICTb, KOeillieHT
cenapatlii, cuia, JajabHiCTb MTOJIbOTY, €EKCIIEPUMEHT, [IOKa3HUKY IKOCTi, HAIUIIJIMY TPYHT, TOIIKOIKEHHS

KOPEHEIJIOIB.

2. The dissertation provides a generalized solution to the scientific problem of increasing the quality indicators of
harvesting large root crops. By developing a scientific concept and a mechanical-technological model of
intensification of the functional process of separating structural components of impurities from root crops and
optimizing the parameters of the working organs of the cleaning transport-technological modules of root-
harvesting machines. The first chapter reveals the essence and state of the scientific problem and modern trends
in the functioning of technological processes of harvesting large root crops and working bodies of combined



purification systems. The analysis of the algorithms for the development of technological processes and the
optimization of the parameters of the working bodies of pile cleaners is presented. In the second chapter: the well-
founded principles of developing a scientific concept of mathematical modeling of the work process of cleaning
transport-technological modules of root-harvesting machines. The algorithm for developing a mechanical-
technological model and carrying out research on cleaning transport-technological modules of root-harvesting
machines is presented. The technological prerequisites for the development of mechanical and technological
models of the work processes of combined modules for cleaning root crops from impurities have been revealed.
The basis of the development of the process of intensification of the separation of structural components of
impurities from root crops is the method and principle of Bellman dynamic modeling and the implementation of
multistage optimization according to the method of academician L. Pogorilii. Burnt and the sequence of execution
of technological constants n-x operations of a separate working body with a transport delay in the movement of
the pile in different operating conditions of root-harvesting machines. In the third chapter, mathematical models
of the functional process of the step-by-step separation of structural components of impurities by the working
bodies of the cleaning transport-technological modules, the movement of the pile by the loading conveyor and its
subsequent movement to the cleaning slide are developed. The section describes the method of developing a
mathematical model that functionally describes the step-by-step process of separating the structural components
of impurities from root crops depending on the time they are in each g-th area of each j-th the working body of
complex dynamic transport and cleaning systems of a pile of root-harvesting machines. In the fourth chapter, the
mathematical models of the functional process of the dynamic interaction of the cleaning elements with the
adhering soil, the components of the pile with the auger reef and the separation of the adhering soil from the root
crops are revealed. The relationship between the maximum values of the permissible angular velocity of the elastic
cleaning elements and the diameter of the circumscribed circle and the diameter of the elastic elements is given.
The conditions for the rational flow of the technological process of the cleaning transport-technological modules
and ensuring the maximum elasticity of the cleaning elements for bending have been derived. The seventh chapter
provides an energy assessment of cleaning transport-technological modules, the economic efficiency of using
cleaning transport-technological modules as part of root-harvesting machines, and offers and recommendations
for their use in production. The annual economic effect of the use of cleaning transport and technological modules
as part of a root harvester is UAH 188482,6. Keywords: root crops, technological process, cleaning transport and
technological module, inclined conveyor, auger, cleaning elements, general impurities, separation of impurities,
mathematical model, second feed, optimization, parameters, speed, angular velocity, separation coefficient, force,
flight range, experiment, quality indicators, sticky soil, damage to root crops.
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VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop
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OisIJIbHOCTI

[Migrypcbkuit MukoJsia IBaHoBrAY

Poratuncbkuii Poman MuxaiioBuy

CraumkiB Mukosa SIpociaBoBruY

VkpIHTEI

Opuenko Tetsana AHaTosiiBHa



