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1. Inceprarnist NpUCBsAY€HA aKTyaJIbHill IPO6JeMi — OO PYHTYBaHHS KOHCTPYKLiTHUX ITapaMeTpiB IPUCTPOIB [J14
KOHTPOJIIO MOJIOXKEHHSI IIJIOCKUX JleTajiell HU3Y B3YTTs1 B aBTOMATHU30BAaHUX NPOLecax 06POOKU 3 METOIO
posupeHHs cepu 3aCTOCyBaHHS, MiBUILEHHS IPONYKTUBHOCTI Ta aBTOMaTU3allii mpolecis 1o 06po6b1ii netaneit
HU3Y B3YyTTs. BcTaHOBJIEHO, 1110 GibIIICTD [IJIOCKUX JieTaseil HA3Y B3yTTS MalOTh aCUMETPil0 QPUKLIMHUX
BJIACTMBOCTE! Ta BEJIMYMHM HEPIBHOCTEN NIOBEPXOHb, 110 3a0€3I1e4ye MOXKJIMBICTh CTBOPEHHSI THEBMOMEXAHIYHUX
CIoCO6iB KOHTPOJIIO TI0JIOKEHHS 32 BJIACTUBOCTSIMU TIOBEPXOHb. BCTaHOBJIEHO, 1110 HANOI/IbII NEPCIIEKTUBHUM, 3
TOYKU 30Dy 3aCTOCYBaHHs, a TAKOK CTBOPEHHS BUCOKONPOIYKTUBHUX KOHTPOJIIOIYNX IPUCTPOIB IPOXiJHOTO TUITY
€ Ccrocib CTpyMeHeBOi OBITPSHOI CUCTEMU KOHTPOJIIO. 3alIPOIIOHOBAHO TUMI3allil0 TOBEPXOHB 32 XapaKTepoOM
HaNpsMKiB Ta podiniB HEPIBHOCTEN, IKa CTBOPIOE IIEBHY MOJieJIb Tonorpadii moBepxHi, 10 BU3HAYa€ TUI

00TiKaHHS CTPYMEHSIMU IOBITPSI IOBEPXHi Ta BUCTYIIIB HEPiBHOCTEN. BcTaHOBIIEHO, 1110 KPiM HANIPSIMKY, TI0JIOKEHHS



i po3Mipy HEPIBHOCTEN NOBEPXHI AeTasli, BEJIMKE 3HAYE€HHS 71 B3a€MO/Iii IIOBEPXHI [ieTasli 3 OBITPSIHUM
cTpyMeHeM Mae gedopmaliist HepiBHOCTe! y nponeci 1iei B3aemoaii. [JocimkeHo B3aeMOJIiI0 CTPyMEHIB MOBITpA i3
IIOBEPXHEIO JleTasli Ta BCTAHOBJIEHO (GaKTOPH, 5IKi BIIJIMBAIOTh Ha 3yCUJIIIS ITepeMillleHHS JeTasli Ha Mo3ulii
KOHTpoJ10. OTPMMAaHO aHaJIITUYHE PiBHSIHHS 17151 BU3HAUYEHHS 3yCUJLIS [IePEMIllleHHS IeTasli uepes
aepoAMHaMIiYHUI KoeillieHT, 10 XapaKTepu3ye pisHULII0 TonorpadiyHoi XxapaKTePUCTUKU [TOBEPXOHD AETali 1S
BCiX TUMNIB HepiBHOCTeN. OTPUMAHO aHAJITUYHE PiBHSAHHS OJ151 BUSHAYEHHS 3yCUILIIS [TIEPEMILIEHHS I€Tali yepes
CHJIy JI060BOTO OIIOPY, sIKA BU3HAYAETHCS Yyepe3 KoeillieHT OIopy Ta MOy HEPIBHOCTEN /1J11 IOBEPXOHB, SIKi
MaIOTb HEPIBHOCTI, 1[0 He Ne(OPMYIOTbCS il i€l0 CTpyMEHIB NOBITpsl. [IpoBeIeHO eKCIIepUMEHTAIbHI
IOCJIiIPKEHHS BIIJIMBY Biflfajli MDK HECYYMMU MOBEPXHIMU KaMep Ha 3yCUJLJIS IEPEMIlleHHS JeTasli Ha MO3ULLii
KOHTPOJIIO. EXClIepMMEHTaNbHO JOCIIIPKEHO BIJIMB KyTa HAXUJIy COIIEJ Ta KUJIBKICTD CONEN Y KOXKHIN KaMepi Ha
3yCUJIJISI IEPEMILIEHHS AeTajli Ha MO3MULii KOHTPOJIO. BU3HaY€eHOo, BeIMYMHA Yacy KOHTPOJIIO, SIKA 3HAXOIUTLCS B
Me>Kax 4acy BUKOHAHHS TEXHOJIOTTYHMX Ollepaliil Ha CAMOMY BHCOKOIIPOAYKTUBHOMY 00J1afHAHHI B3yTTEBOTO
BUPOOHHUIITBA — MAllIMHAX IIPOXiHOrO TUIly. EKCIiepuMeHTalbHO BU3HAY€HO KoeillieHT aepoAHaMiYHOI CUJIH, 1110
XapaKTepuaye pi3HUII0 TonorpadivyHoi XxapakTepUCTUKU [IOBEPXOHb JieTasli. Po3pobieHo Moy b opieHTallii
IIJIOCKUX AeTajiel HU3Yy B3YTTS 3a BJIACTUBOCTSIMU [TOBEPXOHb, OCHAILIEHOTO [IPUCTPOEM IJ1s1 KOHTPOJIIO iX
NoJ10>keHHs. KiTI04oBi €10Ba: MJIOCKI feTai, CTPyMEHI OBITPS, 3yCUJILIS IEPEMIIIEHHS, HEPiBHOCTI IIOBEPXHI,

KOHTPOJIb [10JIOKEHHS, Opi€eHTAallisl.

2. The dissertation is devoted to the actual problem - substantiating the design parameters of devices for
controlling the position of flat parts of shoe bottoms in automated processing processes with the aim of expanding
the scope of application, increasing productivity and automating the processes of processing shoe bottom parts. It
was established that most of the flat parts of the bottom of shoes have asymmetry of frictional properties and the
magnitude of surface irregularities, which provides the possibility of creating pneumomechanical methods of
position control based on surface properties. It was established that the most promising, from the point of view of
application, as well as the creation of high-performance control devices of the pass-through type, is the method of
the jet air control system. Typification of surfaces according to the nature of the directions and profiles of
irregularities is proposed, which creates a certain model of the surface topography, which determines the type of
air flow around the surface and protrusions of irregularities. It was established that, in addition to the direction,
position and size of the surface irregularities of the part, the deformation of the irregularities in the process of this
interaction is of great importance for the interaction of the surface of the part with the air jet. The interaction of
air jets with the surface of the part was studied and the factors affecting the effort of moving the part to the
control position were established. An analytical equation was obtained for determining the force of movement of
the part due to the aerodynamic coefficient, which characterizes the difference in the topographic characteristics
of the surfaces of the part for all types of irregularities. An analytical equation is obtained for determining the force
of movement of the part due to the drag force, which is determined by the drag coefficient and the area of
irregularities for surfaces that have irregularities that do not deform under the influence of air jets. Experimental
studies of the effect of the distance between the bearing surfaces of the cameras on the effort of moving the part
to the control position were carried out. The effect of the angle of inclination of the nozzles and the number of
nozzles in each chamber on the effort to move the part to the control position was experimentally investigated.
The value of the control time, which is within the limits of the execution time of technological operations on the
most high-performance shoe production equipment - walk-through machines, has been determined. The
coefficient of aerodynamic force, which characterizes the difference in the topographic characteristics of the
surfaces of the part, was experimentally determined. A module for orientation of the flat parts of the sole of the
shoe according to the properties of the surfaces, equipped with a device for controlling their position, has been
developed. Key words: flat parts, air jets, movement forces, surface irregularities, position control, orientation.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHUH HANIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTasbHI HAyKOBI HOCIIIIKEHHS 3 HANGLIbII

Ba>KJIMBUX HpO6J1€M PO3BUTKY HHYKOBO—TCXHi‘{HOFO, COLLia]IbHO—eKOHOMi‘IHOFO, CYCHiJIbHO—HOJliTI/I‘{HOFO,



JIIOJICBKOTO MIOTEHLiaNy 115 3a0€3M1e4eHHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOrO PO3BUTKY

CyCIiJIbCTBA i Aep>KaBU

CrpaTeriyHuii NpiopUTETHUH HANIPSIM iIHHOBALiHHOI Ais1IJIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIA
TPaHCIIOPTYBaHHS €HEPTii, BIPOBAI)KEHHS €HEProePEeKTUBHUX, PECYPCO30€piralourx TEXHOJIOTIl, OCBOEHHS

aJIbTEPHATUBHUX IKEpeJl eHeprii
ITizcyMKH BOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaJbHOTO HAYKOBOTO 3aBIAHHS

Iy6sikarii:

e AHasi3 MeXaHIYHUX CIIOCO6iB KOHTPOJIIO TI0JIOKEHHS IIJIOCKUX JeTajleil B3yTTs MO BIACTUBOCTSX IOBEPXOHb /
A. K. Kapmarira, C. I. [Tynnuk, I'. M. Ipanak, B. I. MenbHuK // BicHuK XMeIbHUIPKOTO HAlliOHAIBHOTO
yHiBepcurety. TexHiuyHi Hayku. — 2022. - N23(309). - C. 194-198.

¢ Organization of the operating environment for industrial robots processing flat objects that have asymmetry
of part surfaces / [A. K. Karmalita, S. I. Pundyk, V. I. Onofriichuk and others]. // Science and Innovation. -
2024. - N220(1). - C. 68-73.

o Kapmamira A. K. Crioco6u KOHTPOJIIO TOJIOKEHHS IIJIOCKUX JieTaell B3yTTs 32 aCUMeTpi€lo BIaCTUBOCTEN
nosepxoHb / A. K. Kapmanira, C. L. [lynnuk. // Texnosorii Ta imkunipusr. — 2024. - N21(18). - C. 50-59.

¢ Kapmamnita A. K. ®isnyna MmoJiesib B3a€EMOIii CTpyMeHIB MOBITPs 3 pesibepom II0CKOoi noBepxHi / A. K.
Kapmanira, C. I. [lyHpuk. // BicHuk XMeJbHUIIBKOTO HalliOHAJIbPHOTO YHiBepcuTeTy. TexHiuHi Hayku. — 2024. -
Ne2 (333). - C. 404-408.

e Kapmauita A. K. B3aemopist CTpyMeHIB IOBITPS 3 IOBEPXHEIO IJIOCKOI IIeTasli B IIPOLeCi opraHisarii
cepenoBuIa 1j1s poboTu npomuciioBux po6oris / A. K. Kapmamnira, C. I. Ilynnuk. // IlepcrieKTUBHI T€XHOJIOTIi
Ta npuianu. — 2024. - N224. - C. 45-49.

e [lynnuk C. I. EKCiepuMeHTasIbHE IOCIIiIKEHHS ITPOLLECY KOHTPOJIIO I1OJIOKEHHS IUVIOCKUX HeTajlen 3
acumeTpieio nosepxoHb ctpymensmu nositps / C. I [lynnuk. // BicHUK XMeIbHUIPKOTO HAIliOHaIbHOTO
yHiBepcuTeTy. TexHiuHi Hayku. — 2024. - N23 (337). - C. 285-287.

o [TarenT 154403, MIIK B65H 3 /08. Crioci6 opieHTOBaHOi 11ofadi Ha 06pOOKY MJIOCKUX JIeTayiel 3 Pi3HOIO
IOPCTKiCTIO MoBepXoHb / Kapmarita A.K., [Tynauk C.I., - N2u202302942; 3ass. 16.06.2023; omy6. 08.11.2023,
Brom. N2 1.

e TlaTenT 156054, MIIK B65H 3 /08, B65H 5/02. Crioci6 opieHTOBaHOi ojia4i Ha 06pOOKY IJIOCKUX AeTasei 3
Pi3HOIO IOPCTKICTIO TIOBEPXOHD 3 MPUCTpOeM nepeopienTauii / Kapmasnita A.K., ITynaguxk C.I., - N2u202305940;
3asB. 07.12.2023; ony6. 01.05.2043, Brom. N2 18.

o Kapmasnira A. K. [IpoekTyBaHHs 3ac0o0iB opraHizallii cepeoBuILa /1J1s IPOMUCI0BUX poboTis / A.K. Kapmauiiirta,
C.I. Ilynpuk. // 9-ta MixxHapopiHa HaykoBa KoHepeHLis "IX Ykpaino-Tlonbcbki HayKoBi gianoru” 20-23
0BTHA 2021 poky. Te3u gomnosineii - C. 143-145.

o Karmalita A. Sensor-based gripping of industrial robots in textile manufacturing processes / A. Karmalita, S.
Pundyk, M. Bartkov // 10-th Internacional conference “X Ukrainian-Polish scientific dialogues” 11-15 June
2024 - P. 333-336.

¢ Karmalita A. Design of pneumatic devices for oriented machining of flat parts with surface asymmetry / A.
Karmalita, S. Pundyk, O. Dziavoruk // 10-th Internacional conference “X Ukrainian-Polish scientific
dialogues” 11-15 June 2024 - P. 337-341.

¢ Pundyk S. Status and prospects of the development of robotization in the footwear industry / S. Pundyk, A.
Karmalita // VII International Scientific and Practical Conference “Perspectives of contemporary science:
theory and practice” 19-21 August 2024 - P. 162-165.

o [Tyanuk C.I. Po3po6ka aBTOMaTH30BaHOI JIiHii 110 06po6ui geraneit Hu3y B3yTTs / C.I Ilynnuk, A.K. Kapmasirta
// XIII MibxHapogHa HayKOBO-TIpakTH4HA KoH@epeHLis "Cy4dacHi TeXHOJIOTii IPOMUCIIOBOro KoMiuiekcy" 17-19
BepecHs 2024 poky. XepcoH, 2024. — C. 107-108.

HaykoBa (HayKOBO-T€XHiYHa) MPOAYKILiS: 1pucTpoi



ConiaJIbHO-€EKOHOMIYHA CI‘IpﬂMOBaHiCTb: i BULIEHHS TPOAYKTUBHOCTI Npalli; MigBUILEHHS

aBTOMaTHU3allil BUPOOHUYHUX MPOLIECiB

OxopoHHi gJokymeHTH Ha OIIIB:

Bunaxopnu, KOpUCHI MOJieJIi, MPOMUCIIOBI 3pa3Ku
1) IMarenT 154403, MIIK B65H 3 /08. Crioci6 opieHTOBaHOi nojadi Ha 06pO6Ky MIOCKUX JeTasel 3 pisHOIo
IIOPCTKICTIO oBepxoHb / Kapmarita A.K,, [Tynaux C.I., — Neu202302942; 3ass. 16.06.2023; ony6. 08.11.2023,
Broz. N 1; 2) TaTtenT 156054, MIIK B65H 3 /08, B65H 5/02. Crioci6 opieHTOBaHOi oayi Ha 06poOKY MII0CKUX
IeTaseil 3 pi3HOI0 LIOPCTKICTIO TOBEPXOHB 3 IPUCTPOoeM nepeopienTauii / Kapmanira A.K., ITynnuk C.1., -
N2u202305940; 3asB. 07.12.2023; ony6. 01.05.2043, Brosn. N2 18.

BrnpoBaa>keHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH T€MaMH: 01220001296

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa Ilo-6aThKOBI:
1. Kapmaustita Anarosii KOCTSSHTMHOBUY

2. Anatolii Karmalita

KBasigikamis: . r. u., mpodecop, 05.05.10

InenTudikarop ORCID ID: He 3acrocosyetses

JoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I;I/I‘-IHOi OCOOM: XMeIbHUIBKMI1 HAIliOHATBbHUI yHiBEpCUTET

Kopg 3a €IPIIOY: 02071234

Micuesnaxo,rpxemm: BYyJI. [HCTUTYTCBKA, Oy, 11, XMenbHUIBKAM, XMETbHULBKAN p-H., 29016, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MiHictrepcTBo ocBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. llep6aus FOpiit FOpiftoBuy

2. IOpin 1O. Illep6anb

KBasigikamis: g.1.1., npodecop, 05.05.10

InenTudgikarop ORCID ID: He 3acrocosyerncs

JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: KuiBchkuil haxoBuil KOMEK PUKIAJHUX HAYK



Kog, 3a €IPITIOY: 00301931

Micneanaxo,szeﬂna: Bysmus JbkoHa MakkenHa, 29, Kuis, 01042, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st [10-6aThKOBI:
1. 3amo6oBcekuit Mapk 'enHaziioBuy

2. Mark Zaliubovsky

KBasigikanis: n. 1. 1., gou,., 05.05.10
InenTudikarop ORCID ID: 0000-0001-6258-0088
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: BifkpuTHit Mi>XKHApOIHMI1 YHIBEPCUTET PO3BUTKY JIOIMHU
"YkpaiHa"

Kopg 3a €IPIIOY: 30373664
Micue3HaxoO KeHHS: , Kuis, 04071, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImentTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJIl04Hi BiZoOMOCTi

BaacHe IlpizBume Im'st Ilo-6aTbKOBI Ianactok Irop Bacumnbosu
TOJIOBH paju

BiiacHe IIpizBuine Im'sa I1o-6aThKOBI IManactok Irop BacunboBud
TOJIOBYIOYOTO Ha 3acCimaHHi

BignoBigasibHuUI 3a MiATOTOBKY JIBopskak Bonogumup MukosnaioBny

00JIIKOBHX JOKYMEHTIB

Peectparop YKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




