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Pedepar:

1. Incepralist npucBsiyeHa po3poblii reoMeTpo-KiHeMaTHYHUX METO/IiB BU3HAUEHHS [IapaMeTpPiB pyxy YaCTHHOK 110
IOBEPXHSIX MiJ, [i€l0 IPUKJIAJEHNX CUil. 3100yBayeM MpoaHasi30BaHo MigXoAu 10 CKIafaHHs AudepeHIialbHUX
PiBHSIHb PYXy TOYKH 10 PyXOMUX i HEPYXOMUX MOBEPXHSX. B poOOTi 3aIIPONIOHOBAHO BUKOPUCTOBYBATU
napaMeTpyYHi piBHSHHS IOBEPXHi 3 BifHECEHHsM il 0 BHYTPIlIHIX KPUBOJIHIMHNX KoopayHaT. OyHKI[ioHaNbHA
3aJI€KHICTb JBOX BHYTPILIHIX KOOPAMHAT IIOBEPXHi BiJl HE3aJIESKHOI 3MiHHOI, 3a Ky IIPUMHSATO 4ac, ONMCYE JIiHiI0 Ha
noBepxHi. Lls yIiHis npuiiMaeThCs 3a TPAEKTOPi0 KOB3aHHS YaCTUHKY, SIKY IIOTPiOHO PO3IIYyKaTU. Pyx 4aCTUHKU 11O
[IOBEPXHi MOKe OyTU ITPOCTUM, KOJIM BOHA HEPYXOMa, a00 CKJIaTHUM, KOJIY PyXOMa IIOBEPXHS Ma€ eJIeMeHTH

obeprasnipHOTO pyxy. CkiasanHs audepeHLialbHUX PiBHIHb PyXY 3MiICHIOETHCS B IIPOEKIisIX HA OCi IPOCTOPOBO]



cucreMu KoopauHar. [1py ckjiaiHOMY PycCi Takol0 CUCTEMOIO MOXKe OyTH HEPYXOMa JeKapToBa CUCTeMa abo
PyxoMa, B POJIi SIKOi BUKOPUCTaHO TpUrpaHHuk Opene. BiH € CynpoBifHUM 17151 TPAEKTOPIi IEPEHOCHOTO PyXy
IIOBEPXHI. SIKIIIO TPaeKTOpisl IEPEHOCHOr0 PyXy 3ajiaHa y QYHKLUil JOBXUHU BJIACHOI AYTH, TO 17151 3HAXOIKEHHS
BEKTOPa abCOJIIOTHOTO MPUCKOPEHHS BUKOPUCTOBYIOTHCS BiloMi y audepeHLianbHiil reomeTpii popmynu Opene.
Taknii nigxiz crpolye 3HaXOIKEHHS a6COJII0THOTO IIPUCKOPEHHS B IPOEKLiSX HA OPTU TpUTPaHHUKA. [IpocTuil pyx
YaCTHMHKU PO3IVISIHYTO Ha MPUKJIALAX IPaBiTalliiHUX CIYCKiB, B POJIi IKMX BUCTYIAIOTh TBUHTOBI [IOBEPXHI.
CkyazieHo y3araybHeHi qudepeHLianbpHi piBHSIHHS PyXy YaCTUHKY, Y SIKi 3aK1afieHO (pOpMy KpUBOi OCbOBOTO
repepisy noBepxHi. PO3MISIHYTO TaKOXK BiJHOCHUN PyX YaCTUHKU 110 Pi3HUX [TOBEPXHSIX, SIKi 3MiMICHIOIOTh
KOJIMBaJIbHUAN pyX. CKIaIHUI PYX YaCTMHKU PO3IJISIHYTO Ha PUKIIAAaX HUJiHAPIB, KOHYCIB Ta iHIINX TOBEPXOHD,
sIKi 06epTaloThCsl HaBKOJIO BIacHOi oci. OKkpeMy IpyIly 3a/iay CTAaHOBUTD CKJIAJIHUN PYX YaCTUHKH, KOJIM BOHA
OJJHOYACHO KOHTAKTYy€ 3 IBOMa IIOBEPXHIMU. Lle CToCyeThCs BiiLLIEHTPOBUX allapariB 3 PafiiajibHO PO3TallOBaHUMU
BE€PTHKAJIBHUMMU JIONIATKaMH, a TAKOK TBUHTOBOI'O KOHBEEPA, SIKUH CKJIAJAETHCS i3 HEPYXOMOTO IUIHIPUIHOTO
KOXYXa, BCepPeJuHi SIKOT0 00epTaeThCsl TBUHTOBUI KOHOI. BiH MOXXe TpaHCIIOPTYBaTU CUIIKUII MaTepiajl sk Bropy,
TaK i B TOpPM30HTAJIbHOMY HaIlpsIMi B 3aJI€XKHOCTI Bif, po3TallyBaHHs oro oci. [171s1 060X LIMX BUIAJKiB XapakTep
PYXy YaCTHHKH CyTT€BO Bilpi3HseTbCs. [ Oro BUBYEHHS OYJIO CKIAAEHO y3arajbHeHi qudepeHLianbHi piBHSIHHS
PYXy YaCTHHKHY, B sKi 6yJI0 3aK/IaJleHO KyT HaXWJly OCi KOHBeepa BilHOCHO rOPU30HTAJIbHOI IVIOMUHY. B pesysbTaTi
PO3B’3yBaHHs IU(epeHLliaJbHUX PiBHSHb YUCEJIbHMMU METOJaMHU 6yJI0 OTPMMAHO i 1106y10BaHO BiHOCHI i
abCOJIIOTHI TPAEKTOPIii pyxXy YaCTMHKU IIpY Pi3HUX KyTax Haxuily KOHBeepa. Lle 103B0INI0 OTPUMATH SIKICHY OLIiHKY

3MiHM pyXy YaCTHMHKHU IIPY IOCTYIIOBOMY HaXuJjli KOHBEEPA BiJl BEPTUKAJIBHOTO 10 TOPU30HTAIbHOTO MTOJIOKEHHSL.

2. The dissertation is dedicated to developing geometric-kinematic methods for determining the parameters of
particle motion on surfaces under the action of applied forces. The approaches to composing differential equations
for the motion of a point on moving and stationary surfaces were analyzed. Parametric equations of the surface,
relating it to internal curvilinear coordinates, are proposed. The functional dependence of two internal surface
coordinates on an independent variable, which is assumed to be time, describes a line on the surface. This line is
taken as the trajectory of particle sliding, which should be determined. The motion of a particle on a surface can be
simple, when the surface is stationary or complex when the surface is moving and exhibits elements of rotational
motion. The differential equations of motion are composed of projections onto the axes of the spatial coordinate
system. In the case of complex motion, this system can be either a stationary Cartesian system or a moving system,
represented by a Frenet trihedron, which accompanies the trajectory of the surface’s transient motion. Suppose
the trajectory of the transient motion is defined as a function of the length of its intrinsic arc. In that case, the
known Frenet formulas from differential geometry are used to find the vector of absolute acceleration. This
approach simplifies the determination of absolute acceleration in projections onto the orthogonal vectors of the
Frenet trihedron. Simple particle motion was considered using examples of gravitational descents, modeled by
helical surfaces. Generalized differential equations of particle motion, incorporating the shape of the axial cross-
sectional curve of the surface, are composed. The relative motion of a particle on different surfaces undergoing
oscillatory motion was also considered. Simple particle motion was considered using examples of gravitational
descents, modelled by helical surfaces. A special group of problems involves complex particle motion when it
simultaneously contacts two surfaces. This is relevant for centrifugal devices with radially installed vertical blades,
as well as for a helical conveyor, which consists of a stationary cylindrical casing inside which a helical conoid
rotates. The conveyor can transport bulk materials both upward and horizontally, depending on the orientation of
its axis. In both cases, the nature of the particle’s motion differs significantly. To study this, generalized differential
equations of particle motion were composed, incorporating the angle of inclination of the conveyor's axis relative
to the horizontal plane. As a result of solving the differential equations using numerical methods, the relative and
absolute trajectories of particle motion were obtained and plotted for different conveyor inclination angles. This
allowed for a qualitative assessment of the change in particle motion as the conveyor was gradually tilted from a
vertical to a horizontal position.
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YemnixxHut, I. O 3axaposa, O. B. [TnaBunceka. N u201811842; 3assneno Big 30.11.2018; ony6sikosano 10.04.2019;
Bronerens N2 7/2019. ITununaka C. ®@., 3axaposa T. M. (Bosina T. M.), Yenixkuuii A. B., 3axaposa I. O.,
[TnaBunceka O. B. TlaTeHT YKpainu Ha KopucHy mogesnb N2 133602. MITK AO1C 17 /00. Po6ounii opraH aJis
po3KugaHHs cunyuux marepianis. [TarentoBnacuuku C. @. [Tununaka, T. M. 3axaposa (T. M. Bosina), A. B.
YenixHui, I. O. 3axaposa, O. B. [1naBuHceka. N2 u201811843; 3asBneno Bin 30.11.2018; ony6sikoBaHO



10.04.2019; Bronetens N2 7/2019.
BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 0120U102086

VI. BizoMocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. TTunumnaka Cepriit PenopoBuy

2. Serhii F. Pylypaka

KBasigikamis: 1. 1. n., npodecop, 05.01.01
Imentudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBEpCUTET 6iOpeCypCiB i

IIPUPOJIOKOPUCTYBaHHS YKpaiHu

Kopg, 3a €IPIIOY: 00493706

Micue3Haxoa>KeHHS: By ['epois O60ponu, 6y, 15, Kuis, 03041, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayK1 YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pelleH3€HTiB
OdiniiiHi OTIOHEHTH
BiacHe IIpizBuie Im'sa ITo-6aTbKOBI:

1. lloman Ogbra BikTOpiBHA

2. Oznpra V. Shoman

KBasigikamis: n. 1. u., npodecop, 05.01.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TexHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHNAN iHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:

1. [1nockuir Bitanint OnekciinoBruy

2. Vitalii O. Ploskyi

KBasigikamis: 1. 1. u., npodecop, 05.01.01
Imentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmanist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COOM: KuiBChKUil HALLiOHAIbHUIA yHiBepCcUTET OYiBHUIITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

MicneSHaXO;DKeHHﬂ: npocnekT [loBiTpsiHux cui, 6ya. 31, Kuis, 03037, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Aymesa Harasniga MukosaiBHa

2. Nataliia M. Ausheva

KBasigikamis: 1. 1. u., npodecop, 05.01.01
ImenTudikarop ORCID ID: He zactocoyerbcs
JonmaTkoBa iHdopmarist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanjionanbHuii TexHiuHmil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI lununaxa Cepriii Geoposuy
rOJIOBH paau

BaacHe IlpizBume Im'st ITo-6aTbKOBI SIkOBEHKO Irop AHaTOIHOBUY

rOJIOBYIOYOTO Ha 3aCifiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Bospuyk Cepriit BacuiboBuy

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



